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1 IOACHUTEJIBHASA 3AIIUCKA

1.1 Heab nucuunmiaMHbl: copMUpoBaTh (yHIAMEHTAIbHbBIE 3HaHUS B 00J1aCTH OpraHuye-
CKOHM XUMUMU.

1.2 MecTto gucuuminusl B crpykrype OOII

Jucuunnnza «Opranuyeckasl XUMHs» OTHOCHUTCS K AMCLUIUIMHAM 00s3aTelbHON 4acTH
osoka b1 (b1.0.23).

Jlis ocBoeHus AMcUUIUIMHBL «OpraHuyeckasi XuMus» 00y4daroliecs UCIOIb3yOT 3HaHUS,
yMeHus, cpopMUPOBaHHBIE B X0/I€ U3YUEHUs AUCHUILINH «OCHOBBI 001Ieil Xxumumn», «Heopranu-
yecKas XUMHUA», «AHAIUTHYECKasd XUMUs», «DU3ndecKre METO/Ibl UCCIIEOBAHUS B XUMHI.

1.3 IncuuniimHa HanpasjeHa Ha opMUpPOBaHMe ciaeayromux komnerenumii: OIK-1,
OIIK-2, YK-1, IIK-1:

- OIIK-1. CnocobeH aHanu3upoBaTh U UHTEPIPETUPOBATH PE3YJIbTAThl XUMUYECKUX IKC-
NEPUMEHTOB, HAOIIOJCHUN U U3MEPEHUN, HHAUKATOPAMM JIOCTUKEHUS KOTOPOIl ABIsSETCA:

OIIK-1.1 CucreMaTu3upyer U aHaIU3UPYET Pe3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,
HaOJII0I€HU, N3MEPEHNUH, a TAK)Ke Pe3yJIbTaThl PACUETOB CBOMCTB BEILECTB U MAaTEPUAJIOB.

OIIK-1.2 IlpeanaraeT MHTENPETALMIO PE3YIbTATOB COOCTBEHHBIX SKCIIEPUMEHTOB U
pPacyeTHO-TEOPETUYECKUX PA0OT C UCIOJIB30BAaHUEM TEOPETUUECKUX OCHOB TPAJUIIMOHHBIX U HO-
BbIX Pa3esioB XUMUHU.

OIIK-1.3 ®opmynupyeT 3akJII0YEHUs U BBIBOJBI 10 PE3yJIbTaTaM aHaAJIN3a JUTEepaTyp-
HBIX JIAaHHBIX, COOCTBEHHBIX 3KCIIEPUMEHTAJIbHBIX U PACUETHO-TEOPETUUECKUX pabOT XUUUYECKPOH
HalpaBJIEHHOCTH.

- OIIK-2. CriocobeH mpoBOIUTH ¢ COONMIOIEHUEM HOPM TEXHHKH 0€30MacHOCTH XMMHUYe-
CKUH SKCIIEPUMEHT, BKJIIOYasi CUHTE3, aHAJIN3, U3yUeHHE CTPYKTYphl U CBOMCTB BEIIECTB U MaTe-
pHAaJoOB, UCCIIEOBAHKUE MPOLECCOB C UX yYaCTUEM, HHAMKATOPAMH JIOCTH)KEHUSI KOTOPOH SBIIS-
eTcsL:

- OIIK-2.1 PaboTaet ¢ XUMHYECKUMH BEIIECTBAMU C COOJIOJICHUEM HOPM TEXHUKHU 0e3-
OIaCHOCTH.

- OIIK-2.2 CuHTe3upyeT BelecTBa U MaTepralibl pa3HON IPUPO/Ibl C UCIIOJIb30BAaHUEM
UMEIOIUXCS METO/IUK.

- OIIK-2.3 TIpoBOUT cTaHAApTHBIE ONIEPAIMH Ul OTIpeAETICHUS XUMUYECKOT0 U (ha3o-
BOT'O COCTaBa BEIIECTB U MAaTEPUAJIOB HA X OCHOBE.

- OIIK-2.4 Uccnenyet cBOMCTBA BEUIECTB M MaTEPUAJIOB C HCTIOJIB30BaHUEM CEPUHHOTO
HAY4YHOT'0 000pYAOBaHUS.

- YK-1. CnocobeH ocylecTBIsTh MOUCK, KpUTUUECKUN aHAIU3 U CUHTE3 MH(OpMalUH,
IIPUMEHSATH CUCTEMHBIN MOAXOJ JJIsl PEIICHHs NIOCTABICHHBIX 3a/1ad, HHANKATOPAMH JOCTUXKE-
HUW KOTOPOU SIBJISIFOTCS:

- YK-1.1. Ananusupyer 3aauy, BelJienss ee 0a30Bble COCTABISIONINE;

- YK-1.2. Onpenensier, MHTEPIPETUPYET U PAaHXHUPYET HHOOPMAIIHIO, TPEOYEMYIO IS
pEeILIeHUs OCTaBIEHHON 3a1auH;

- YK-1.3. OcymecTBusieT MoucK HHPOPMAIIUH JIJIsl pEIISHUS TIOCTaBICHHOHN 3a1a4H 110
pa3IMYHBIM THIIAM 3aIlIPOCOB;

- YK-1.4. Ilpu o6paboTke nHpopMaluu oTandaeT GakThl OT MHEHHUI, HHTEPIIPETaLIHA,
OLIEHOK, (hopMHpYET COOCTBEHHbIE MHEHUS U CYKIEHUS, apTyMEHTHPYET CBOM BBIBOJBI U TOUKY
3peHus, B TOM YKcie ¢ MpUMEHEeHHeM (pUI0copCKOro MOHATUHHOTO arapara.

- YK-1.5.PaccMaTpuBaeT 1 peiaraeT BO3MOXKHBIE BapUAHTBI PELLICHHSI TTOCTABICHHOMN
3aJja4uM, OLICHUBAs UX JJOCTOMHCTBA U HEJIOCTATKH.

- IIK-1. Bnaneet cuctemMoil pyHaaMEeHTAIbHBIX XUMUYECKUX MOHSATHIA U 3aKOHOB

ITIK-1.1. IToHnMaeT OCHOBHBIE IPUHIIUIIBI, 3aKOHBI, METOIOJIOTHIO NU3yYaeMbIX XUMUYE-
CKUX JMCIUIUINH, TEOPETUUYECKHUE OCHOBBI (PM3NYECKUX U (PU3MKO-XMMUYECKHX METOJIOB HCCe-
JTIOBaHMSL.

[1IK-1. 2.Ucnons3yer pyHnaMeHTaIbHbIE XUMUYECKHE MTOHATUS B CBOEH mpodeccuo-
HaJbHOM JIeSATEIHLHOCTH



[1K-1.3.nxTepnpeTupyeT NOdyYeHHbIE pe3yNbTaThl, UCIOIb3YS 0a30BbIe OHATUS XU-
MUYECKHUX JUCIUTIINH
1.4 IlepevyeHb MIaHMPYEMBbIX Pe3yJbTATOB 00yueHusi. B pe3ynbpTare nzydeHus auc-

LUIUIMHBI CTYAEHT JOJDKEH

-3HATh:

® OCHOBBI KAUECTBEHHOT'O aHAJIN3a OPraHUYECKUX COECIMHECHMUI;

® OCHOBHBIE COBPEMEHHBIE METObI UCCIIEIOBAHMSI OPraHUUYECKUX BEIIECTB;

® METO/bI M CIIOCOOBI 00padOTKK MH(POPMAIUU PE3YIHTATOB XUMHUECKOTO SKCIIEPUMEHTA,
pe3yJIbTaTOB HAOIIOCHUI U U3MEPEHHIA;

¢ nH(MOPMALIMOHHBIE UCTOYHUKH CIIPABOYHOT0, HAYYHOT'0, HOPMATHUBHOT'O XapaKTepa,

® OCHOBHBIE XUMHYECKUE TTOHATUS;

® OCHOBHBIE 3aKOHbI XMUHU;

- YMeTb.:

® [IPOBOJUTH AHAIM30PIaHUYECKUX COEIMHEHUN UUHTEPIPUTUPOBATHIIONYUYEHHBIE PE3YJIb-
TaThl;

¢ 00pabaThIBaTh,aHATM3UPOBATEN 0000IATH PE3YIbTATHIHAOIIOICHUA U H3MEPEHUIA;

® BEISIBJIATH CBSI3b MEXKTy (PM3NYECKUMHU U XUMHUYECKUMHU MTPOIIECCAMU, MEXy CTPOCHUEM U
CBOMCTBAMH OPTaHUYECKHUX BEILECTB,

e pelaTh 3aJ1a4M, UCIOJb3Ys IPUHLHUIIBI U METOJIbI OPrAHUYECKON XUMHUU;

® 00BSACHATH M AaHATTU3UPOBATH HA OCHOBE SKCIIEPUMEHTAILHBIX TaHHBIX CBOMCTBA BEIIECTB
U TIPOLECCHI, IPOTEKAIOUINE ITPU UX B3aUMOJECUCTBUH;

® CTaBUTh XMMHYECKHH SKCIIEPUMEHT, aHAIM3UPOBATh U OLIEHUBAThH JTaOOpAaTOPHBIE HCCIe-
JIOBaHU;

® [IPUMEHSTh OCHOBBI U OCOOCHHOCTH MPAaBHJI TEXHUKH OE30MMaCHOCTH MIPH MTPOBEICHUH XU-
MHYECKOI0 3KCIEPUMEHTA C OPraHUYECKUMU BEUIECTBAMU;

® Ha3bpIBaTh OPraHUYECKUE BEIIECTBA 10 Pa3HBIM TUIIaM HOMEHKJIATYP;

® BBINOJIHATh XUMUYECKUN SKCIIEPUMEHT [0 PACMO3HABAHUIO BAKHEHIIMX OPraHUYECKHUX
BEIIECTB;

® [IPOBOJUTH CAMOCTOSTEIbHBIA MOMCK XUMUYECKON HHPOPMAINH C UCIIOJIb30BAHUEM pas3-
JMYHBIX MCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX M3JIaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
Internet).
- BJaJeTh:

® HABBIKAMU JI€TIATh3aKIIOYEHUsI M BBIBOJBI MOPE3yJbTaTaM aHaJU3AIUTEPaTypPHBIX JaH-
HBIX,COOCTBEHHBIX?KCIIEPUMEHTAIbHBIX UPACYETHO-TEOPETUUECKUX PAOOT MO OpraHMYEeCKONXH-
MUU;

® HAaBBIKAMUCHUCTEMATU3UPOBATHY AHAM3UPOBATH PE3YIbTATBIXUMUUYECKUX IKCIIEPUMEH-
TOB,HA0JTIOJICHUH, U3MEPEHHH, aTak)Ke Pe3yJIbTaThl PACYETOBCBOMCTB OPraHMUECKUXBEIIECTB U
MaTepUaioB Ha UXOCHOBE;

® OCHOBHBIMM 3aKOHaMHU M3aKOHOMEPHOCTSIMHOPIAaHWUYECKON XMMUU HUIIPUMEHATH MX IIPH
pELIeHNH 3a]1a4, IPU aHATN3EIKCIIEPUMEHTAIbHBIX JaHHBIX,T0TYyYEHHBIX PUUCCIICIOBAHNH;

e criocobaMM  OpUEHTAaIlMM  BIPO(ECcCCHOHANBHBIXUCTOUHUKAX HH(OpMalUu(KypHaJbl,
caiiTsl,00pa3oBaTebHbIE TOPTaIbl);

® HaBBIKAMUIIOCTAHOBKH 3KCIEPUMEHTA,aHaJIu3a U OLEHKUPE3YJIbTaTOB J1a00paTOPHBIXHUC-
CIICJIOBAaHUM;

® METO/IaMUONPEEIIEHNS BO3MOKHOCTUIIPOTEKAHNS XMMUYECKUXIIPEBPALLICHUI B pa3iiny-
HBIXYCJIOBHUSIX U OLIEHKH UXIIOCIIEICTBHIA;

e criocobamu 0€30MacHOr000paIIeHNs] ¢ TOPIOYUMH MUTOKCHYHBIMU BEIIECTBAMH,JIa00pa-
TOPHBIM 000PYIOBaHUEM.

1.5 O0mas Tpy10eMKOCTh JUCHHUILIMHBI «Opranuyeckast XuMus» coctapisieT 16 3auer-

HbIX eauauIl (nanee — 3E) (576 gacoB).



[Tporpamma npenycMaTpuBaeT U3y4eHUEe MaTepuala Ha JeKIUX, Ja00paTOPHbIX U MPaKTH-
4ecKUX 3aHATUsAX. [IpenycMoTpeHa caMocTosTenbHas paboTa CTYACHTOB M0 TeMaM U pa3zeiaM.
[TpoBepka 3HaHUI oCylIeCTBISIETCS PPOHTAIBHO, HHAUBUYaIbHO.

1.6 O6bem AUCHMILVIMHBI M BUAbI Y4eOHO /1esiTe IbHOCTH

O0beM IMCUMILIMHBI M BUAbI Y4eOHOH 1eATeJIbHOCTH

Bua yueOHo# padoThI Bcero yacos Cemectp 5 Cemectp 6
O061mas TpyA0eMKOCTh 576 288 288
AyIUTOpPHBIE 3aHATHS 302 148 154
Jlexuun 150 74 76
JlaGopaTopHbIie paboThI 142 68 74
[TpakTuyeckue paboThI 10 6 4
CamocrosrenbHas paboTa, Halu- 202 104 98
CaHHE KypCOBOI pabOThI
Bua xontposns 3amura KypcoBoil pa-

00THI
Bua uToroBoro KOHTpOJIS: 36x2 36 36
3ayer, 9K3aMeH
9K3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE
YyeOHO-TeMAaTHYECCKUH IIJIAH

Ne Ha3zBanue pasnenos Bcero | Ayautopubie 3ansi- | CamocTto-
n/n 4acoB THA ATeJbHAsA
Jlek- | Jla- | [Ipa | paGora,
ouu | 0o- | KTM- | Hammca-
pa- | 4Ye- | HHe Kyp-
TOp- | CKMe | COBOH pa-
HblE | 3a- 00TBI
3a- | HAI-
HS- | TUHA
THA
Cemectp
| | Teopernueckne 0OCHOBbI OPraHUYeCKOH XH- 62 22 8 6 26
MHH
Bsenenue 4 4
1.1 | Mertosbl U3y4YeHHUs] OPTaHUYECKOr0 BEIIECTBA
JIaGoparophas padota 1. TexHuka 6e30macHo- 4 2 2
CTH NIpHU paboTe B JIaOOPATOPUHN OPTaHUUYECKON
xumuu. IlpaBuna BemeHus ngabopaTOpPHOTo
KypHaa.
JIaboparopHas pabora 2. KauecTBeHHBII de- 10 6 4
MEHTHBIN aHAJIN3 OPraHUYECKUX COCTMHEHUIN
1.2 | OCHOBBI HOMEHKJIATYphl OPraHUYECKHX CO- 6 2 4
€AVMHEHUM.
1.3 | Tumesl cBsI3€l, MPOMEKYTOYHBIE YaCTHIIBI B Op- 12 8 4
TaHWYECKUX pEeaKUUAX. OJIEKTPOHHbIE (-
(eKThI.
1.4 | KucnoTsl 1 OCHOBaHUs 8 4 4
1.5 | Crepeoxumus 6 4 2
1.6 | IIpaktuyeckoe 3anstue 1. Tema: «Teopernue- 12 6 6
CKHE OCHOBBI OPTaHUYECKON XUMHID)




Il | BakHeiilmue kiaccbl oprannvyeckux coemam- | 190 52 60 78
HeHmi (5 cemecTp)
2.1 | Ankansl 8 4 4
JlabopaTopHas pabota 3. AJKaHbI 8 6 2
2.2 | Ankensl 10 6 4
JlabopaTopHas pabota 4. AJIKEHBI 8 6 2
2.3 | Ankunbl 8 4 4
JlaboparopHasi pabota 5. ATKUHBI 8 6 2
2.4 | AnkaaueHsl 8 4 4
2.5 | HykneoduipHoe 3aMenIeHne y HAChIILIEHHOTO 8 4 4
aToma yriepoja
JlaboparopHas padota 6. ["amorenonpon3Bo- 8 6 2
HbIC ATM(ATHYECKUX YIIIEBOIOPOIOB
2.6 | Peakuuu 5IMMHHUPOBAHHUS 4 2 2
2.7 | CnupTsl U IPOCTHIE YPUPHI 12 6 6
JlaboparopHas pabota 7. OqHOaTOMHBIE 8 6 2
CIUPTHI
JlaGopaTopHass pabota 8. MHOroaTOMHBIC 8 6 2
CIHPTHI, MPOCTHIE 3(DUPBI, CIOXKHBIE IPUPHI
MUHEPAIBHBIX KUCIIOT
2.8 | MeTamuioopraHM4ecKue COeTMHEHHSI 8 4 4
2.9 | ApomaTHdecKue yrieBoa0opOabl 18 8 10
2.10 | Peakuu 31eKTpOQHILHOTO 3aMEIICHUS B apo- 10 4 6
MaTHYECKOM DSy
JlabopaTtopHas pabota 9. ApomaTH4ecKue yr- 8 6 2
JICBOJIOPOJIbI psijia OeH3071a
JlabopatopHas paborta 10. ApomaTuyeckue 8 6 2
yIJIEBOJOPOABI C KOHJICHCUPOBAaHHBIMH U
HEKOHJICHCUPOBAHHBIMU  OCH30JbHBIMHU  SIJI-
pamu
JIaGoparophas pabora 11. Kpacurtenu tpude- 8 6 2
HIJIMETAaHOBOTO psijia
2.11 | HykneoduabHOE apoOMaTHUECKOE 3aMelleHUe 6 2 4
2.12 | deHotb 8 4 4
JIaboparopHas pabota 12. deHobl 10 6 4
DK3aMeH S5 ceMecTp 36
Hroro 288 74 68 104
Cemectp 6
Il | Bakneiilmue Kjiacchl Oprannyeckux coeau- | 236 70 74 88
HeHuii (6 cemecTp)
2.13 | Anpaeruasl 1 KETOHBI 12 8 4
JIaGoparopHas pabota 13. Anbaeruasl u Ke- 10 6 4
TOHBI
2.14 | KapOoHOBBIE KUCIIOTHI U UX IPOU3BOJIHBIE 30 18 12
JlabopaTtopHas pabota 14. MoHOkapOOHOBBIE 10 6 4
KHCIIOTHI
JlabopaTopHas pabotra 15. HemnpenenpHbie 8 6 2
KHCJIOTBI U JKUPBI
JlaboparopHast pabora 16. JlukapOoHOBBIE 8 6 2

KHCJIOTBI




JIaGoparopnas pabora 17. ['unpokcu- u okco- 8 6 2
KHCIIOTBI
[IpakTnueckoe 3anstue 2. Tema «IIpousson- 8 4 4
HbIe KAPOOHOBBIX KHUCIOT
2.15 | HurpocoeauHeHus 8 4 4
JlaGopaTopHas pabota 18. Hurpocoennuenus 8 6 2
2.16 | AMuHBI 10 6 4
JlabopaTopHas paborta 19. AMuUHBI 8 6 2
2.17 | JInazo- 1 a30COeTMHCHUS 10 6 4
JlaboparopHas padora 20. JInazocoenuHeHus 8 6 2
JlabopaTopHas pabota 21. A3ocoeTuHeHUs 8 6 2
2.18 | LlukoaJKaHbl U MX IMPOU3BOJHBIE 10 6 4
2.19 | I'eTeponuKIMYECKHE COSTUHEHUS 12 8 4
2.20 | AMMHOKHUCIIOTBI, IEOTULI M OCJIKU 12 6 6
JlaboparopHasi pabota 22. AMUHOKHUCIIOTBI 8 6 2
2.21 | Yriuesonsl 14 8 6
JlaboparopHast pabota 23. MoHOCaxapu bl 10 6 4
JlaGopaTopHas pabota 24. Jlucaxapu bt 10 6 4
JlaboparopHast pabota 25. [lomucaxapuibl 6 2 4
11 duznyecKkue MeTOAbl HCCJIEIOBAHNSI B Op- 16 6 10
TAaHUYEeCKOi XUMHUH
3.1 | Unentudukanus opraHMYECKUX BEIIECTB Me- 6 2 4
toaoM Y ®- u MK-criekTpockonuu
3.2 | Unentudukanus opraHMYeCKUX BEIIECTB Me- 5 2 3
TOJIOM CHEKTPOCKOIUU TPOTOHHOTO MarHHT-
HOTO pe30HaHca
3.3 | Unentudukamus opraHM4ecKux BEIIECTB Me- 5 2 3
TOJIOM Macc-CIIEKTPOMETPUHU
DK3aMeH 6 ceMecTp 36
HToro 288 76 74 4 98
3amuTa KypcoBoii paboThl
Hroro 576 150 142 10 202
HNHTepakTHBHOE 00y4YeHHE MO JUCHHIJIHHE
Ne HaunmeHoBanue Bun ®opma nHTEepakTUBHOTO 3aHATHs | Kon-BO
TeM (pa3aesioB) 3aHATHUSA 4acoB
1 KavecTBeHHBIN 21EMEHTHBIN JIb PaboTa B manbIx rpymnmnax 6
aHaJlu3 OPraHUYEeCKUX COeTUHE-
HUH
2 AJnKeHbl JIb PaboTa B MaJIbIX rpynnax 6
3 AJIKUHBI JIK Jlexums auckyccus 2
4 AJKangneHsl JIK Jlekuus nuckyccust 2
5 OaHOATOMHBIE CIIUPTHI JIb Pabota B ManbIxX Tpymnmnax 6
6 ApOMaTHYECKHE YTIIEBOIOPOIbI JIK Jlekuus nuckyccus 2
7 DeHOoIbI JIb Pabota B ManbIxX rpymnmnax 6
8 AJberuibpl ¥ KeTOHBI JIK Jlexuus AucKyccus 2
9 AJpaerunsl 1 KETOHBI JIb Pabota B MaspIx rpynmnax 6
10 | MoHOKapOOHOBBIE KUCIIOTEHI JIb PaboTa B MaJIbIX Tpynmax 6

~




11 | HenpenenbHbl€ KUCIOTHI U 5KUPBI JIb PaboTa B MaJIbIX Tpynmax 6
12 | IukapOOHOBBIC KHCIIOTHI JIb Pabota B ManbIx rpynmnax 6
13 | KapOoHOBBIE KUCIOTHI M UX MTPO- JIK Jlexuus - KOHCYJIbTALUs 2
W3BOJHBIC
14 | 'mapokcH- U OKCOKHUCIIOTHI JIb PaGora B ManbIx rpymnmnax 6
15 Hurpocoenunenns JIK Jlekuus ¢ ommoOKkaMu 2
16 | AuxapOoHOBBIE KHCIOTHI JIb PaboTa B MaJIbIX Tpynmax 6
17 | Hurpocoenunenus JIb Pabota B ManbIx rpynmnax 6
18 | Amunsl JIb Pabota B MasibIX rpymnmnax 6
19 | JmazocoenuHeHuUs JIb Pabota B MasbIx rpynmnax 6
20 | AMUHOKHUCIIOTBI JIb Pabota B MasbIX rpymnmnax 6
21 AMHUHOKMCIIOTBI, HENTUIBI U JIK Jlekius -koH(pEpeHIUs 2
Oenku
22 | I'ereponuKiInyecKue JIK Jlexuus-nuckyccus 6
COCIMHEHUS
23 | MoHocaxapuibl JIb PaboTta B MasibpIX rpynmnax 6
Bcero 104

3 CONEP’KAHUE TEM (PA3JEJIOB)
| cemecTp
|. TeopeTnyeckne 0CHOBBI OPraHUYeCKON XUMHUH
Beeoenue

CriocoObl n300paXKeHnus MOJIEKYJl OpPraHUYECKUX COEAMHEHUI, MOJIEKYISIpHbIE, CTPYKTYp-
HBIE ¥ AJIEKTPOHHBIC (POPMYIIBI.

Tumnsl yriaepoHoro ckenera, alMKIndeckue, HUKINYeCKUe U FeTepOLUKINYECKHE COeqNHE-
Hus. M3omepust. 'omonorus. OcHOBHBIE (DYHKIIMOHATIBHBIE TPYIIIBI U KJIACCHI OPraHMYECKUX CO-
eIUHEHHUN.

1. MemoOuvl uzyuenun opzanuuecKo20 eeujecmea

CriocoObl BbIJIeNIeHUs] MHIUBUAYaJIbHBIX BelllecTB. KauecTBEeHHbIN 1 KOJTMYECTBEHHBIH aHa-
JIN3 OPraHMYECKUX COEAMHEHUN. Y CTAHOBJIEHHE CTPOEHUS PUZUKO-XUMHUECKUMU METOJIaMU.

2. OcHo6bl HOMEHKAMYPbl OP2AHUYECKUX COEOUHEHUTL

3amecturenbHas HoMeHkIaTypa, FOITAK. OcHOBHbIE IPUHIUIIBI TOCTPOCHUS Ha3BaHUM
OpPraHMYECKHUX COCAVMHEHNH, POJOHAYalIbHAS CTPYKTYpa, XapakTepuctuieckue rpymnmsl. Hazpa-
HUSl HeQYHKIIMOHAIbHBIX 3aMeCTUTENeH, (PYyHKIMOHATBHBIXIPYIII, IPEAEIbHBIX U HENIpe1eib-
HBIX pasiuKaiaoB. CTapmIMHCTBO (YHKIIMOHAIBHBIX IPYIIIL.

OcHOBHbIE MpaBUJIa COCTABJICHUS 3aMECTUTENbHBIX HAa3BaHUM OpraHMYECKUX COEIUHEHMIH,
BBIOOp 1 HyMepalys IJ1aBHOM LenH, MPaBUJIO HAMMEHBIINX JJOKaHTOB. Ha3BaHUs OCHOBHBIX KJlac-
COB OpPraHMYECKHX COEIMHEHUH, CI0KHBIX MOJU- U FeTepOPYHKIIMOHATIbHBIX COETUHEHUH.

3. Tunwi ceaseil, npomeI’HCymouHvle YACMUUbl 6 OP2AHUYECKUX PEAKYUAX. IIeKMPOHHbIE
Ihpexmut

VYraepon, 3neKTpoHHas KOH(GUTYpalys; THOpUIU3alys yriepoa B OpraHuuecKuX CoenHe-
HUSIX.

Turnel XUMHYECKUX CBSI3€H B OPraHMUECKUX COeTMHEHMX (G-, T-CBA3b). PU3NUecKue Xapak-
TEPUCTUKH CBSI3€M: SHEPIHsl, JUINHA, TIOJSIPHOCTD, MOJISIPU3YEMOCTb.

I'omonuTHYECKUI U TE€TEPOLUKINYECKUN pa3phIB CBA3CH.

[ToHsITHE O MPOMEKYTOUHBIX YACTUIAX, CTPOESHUE TPOMEXKYTOUHBIX YACTHI] (paauKabl, Kap-
OOKaTHOHBI,KAPOAHUOHBI).

DOnexTpoHHble 3PQeKThl 3aMecTUTeNel (MHAYKTUBHBINA, ME30MEpHBI), UX BIUSHUE Ha
YCTOMUYMBOCTh PaJUKaIOB, KAPOOKATHOHOB U KapOaHHOHOB. CriocoObl N300paKeHNUsT MHTyKTHB-
HOTO U Me3oMepHOTro 3 dexToB. Pesonancusie ctpykTypsl. [Ipumepst rpynm ¢ +1, -1, +M, -M a¢-
dexTamu.



4. Kucnomot u ocHoganus

Kucnots! u ocHoBanust (bpencren, JIptouc). ConpsixeHHbIe KUCIOTH U OCHOBaHus. Kuc-
JIOTHO-OCHOBHBIE paBHOBECHs (Ha IPUMEPE CIIUPTOB, AJbJIETUOB, KETOHOB, KUCIOT U AMHHOB).
Koncranra kucinotnoctu (pKa). Biusinue 3amectureneit Ha KUCIOTHOCTh U OCHOBHOCTh OpraHu-
YECKUX COCIMHEHUN.

5. Cmepeoxumus

Crioco6bl M300pakeHHs IPOCTPAHCTBEHHOTO CTPOEHUS MOJIEKYJI C SP>-TrHOpHIM30BaHHBIMU
YIIEPOAOM: KIIMHOBHU/IHBIE IPOEKINH, "JIECONMMIIbHBIE KO3JIbI", poeKuu HproMeHa.

Kondopmanuu, koHndopmepsl. 3acioHeHHas!, 3aTOPMOKEHHasI, CKOIIEHHasi KOH(OpMaIHH.
ACUMMETPUUYECKHI aTOM yTJIepo/ia.

OnTrueckas n30Mepusi, ONTHYECKAsl aKTUBHOCTb. DHAHTHOMEDPEHI. PanieMaTsl. XupaabHOCTS,
yCIIOBHS, HEOOXOIUMBIE JIJIsl BOSHUKHOBEHHUS XUPATLHOCTH.

Kondurypanus, otnuune ot koHpopMmaruu. [Ipunuun R,S-HOMEHKIaTypsl SHAHTHOMEPOB.
Ornpezenienne nopsiika CTapUInHCTBA 3aMECTUTEIIeH Y aCHMMETPUYECKOro aToma yriiepoaa. [1po-
exuun Pumepa. Mx nocrpoeHue, npasuiia MoJib30BaHUs UMH (151 COETUHEHUH ¢ OJJHUM acHM-
METPUUYECKUM aTOMOM YIJIEPOJIA).

CoenuHeHns ¢ IByMs aCUMMETPUYECKUMU aToMaMu yriepoaa. Iloctpoenne npoexunii Ou-
mepa. luactepeomepsl. Me3o - popmsl.

N300pakeHre MOJIEKYJIbl JAHHOTO COEIMHEHMs C MOMOIIbI Pa3IMUHBIX MPOEKLHOHHBIX
dopmy. [lepexon oT 0 JHON MPOESKITMOHHON (OPMYITBI MOJIEKYJIBI K Apyroii. [IpocTpancTBenHas
u3zomepus ankeHos. Lluc -, Tpanc- u Z,E-HomeHkiaTypa.

I1. Baxkneiime Ki1acchl OpraHnyecKux coeJMHeHU

1. Ankanwt

[Tpupona C - C u C-H cBs3eii B ankanax. [lorstue o koHGopManusx 1 KoHGopMepax ajika-
HOB. [Ipoekunonnsie popmyisl Hetomena. Kondgopmanuu stana, nponana, OyTaHa U BbICIINX aJl-
KaHOB. DHepreTuyecKkas JuarpaMmma KoH(popMalMoHHOTO COCTOSIHUS MOJIEKYJIbl ankaHa. [Ipupoa-
HbI€ UICTOYHHUKH aJIKaHOB. MeTOIbI CUHTE3a: THAPUPOBAHKUE HENPEIEIbHBIX YIIEBOIOPOIOB, CHH-
T€3 Yepe3 JIMTHH-IHATKWIKYIIPATHI, 3JIEKTPOJIU3 COJe KapOOHOBBIX KHCIIOT, BOCCTAaHOBJICHHE
KapOOHMJIBHBIX COEMHEHUI. XMMHUECKUE CBOICTBA: TajloreHupoBaHue (XJI10pupoBaHue, OpomMu-
poBanue, noaupoBanue, propuposanue). CynbdoxiaopupoBanue. CeJIeKTUBHOCTh PATUKAITbHBIX
peaKkuMii 1 OTHOCUTENbHAsI CTA0MIIBHOCTD AJIKMJIBHBIX PaJuKaioB. TepMUYECKUN U KaTaauTHYe-
CKMI KPEKHUHT.

2. Anxenwl

[Ipupona nBoiiHoi cBsizu. ['eomMeTpruueckas usomepus (Luc-, TpaHc- U Z-, E-HOMeHK1aTypa).

MeTtoapl cuHTE3a: NMMHHUPOBAHHME TaJIOTEHOBOJOPOAA W3 AJKWITAJIOT€HUIOB, BOABI U3
criuptoB. Peakiuu ['opmana, Buttura, crepeoceneKTHBHOE BOCCTAHOBJICHHE AIKUHOB. P cra-
OMJIBHOCTH aJIKEHOB, BHIBEJICHHBI Ha OCHOBE TEIUIOT FMAPUPOBaHUs. ['eTeporeHHoe U roMOreH-
HO€ TMIpUPOBAHNE AJIKEHOB.

OnektpodunbHoe nprcoeanHenue (Ade). OOIee nmpecTaBIeHre 0 MEXaHH3Me Peakluii, T
- U G-KOMIUIEKCBI, OHHEBbIE HOHBL. CTEpeo - U pernoceneKTuBHOCTh. [IpaBuino MapkoBHUKOBA.
[anorenupoBaHue: MexaHu3M, ctepeoxumust. [Iporecchl, comytcrByronme Ade -peakiusM: co-
IPSDKEHHOE NPUCOESIUHEHNE, THAPUAHBIE U aJIKUIbHBIE MUTPpaK. | MIporaloreHnpoBaHue.

I'unparauus. [IpoMbIieHHBIH METOJT CHHTE3a ATaHONA U NpomnaHona-2. ['uapokcu- u an-
KOKCHUMEPKYpPHUPOBaHHUE.

Perno- u crepeocenekTUBHOE MpUCOeINHEHNE THAPUAOB Oopa. Pernocnennduueckue rua-
poGopupyromue peareHThl. [IpeBpaienre 60popraHMYecKUX COSIWHEHHH B allKaHbl, CIIUPTBHI.
OxwucneHne akeHoB 710 okcupanos (1o [Ipunexaesy) u 10 auosnos o Barnepy (KMnOg) u Kupre
(0Os04). CrepeoxuMusi THAPOKCHIMPOBAHHS alTKEHOB. O30HOIU3 aJIKEHOB, OKUCIUTEILHOE U BOC-
CTAaHOBUTEJILHOE paclleIUIeHne 030HUIO0B. VcueprbiBaroliee OKMCICHHE aJKEHOB C MOMOIIbIO
KMnO4 unu NazCr207 B ycnoBusix Mexx(}a3HOro Karaiusa.

PanukanbpHble peakuuu: NpUCOeTUHEHHE OPOMHICTOTO BOAOPO/a Mo Xapainy (MexXaHu3M) U
JIMIIBHOE TajoreHupoBanue no Lurnepy.



Kapbensl - yacTuipl ¢ IByXKOOPAMHUPOBAHHBIM aTOMOM yTiepona. MeToabl reHepupoBa-
HUS KapOeHOB M auranokapOeHoB. [IpucoeHeHne CHHITIETHBIX U TPUIUIETHBIX KapOEHOB K al-
keHaM. [lonsarue o kapGeHouax. B3anmoseiictBie kapOEHOUIOB € aTKEHAMH.

3. Ankunul

[Ipupona TpoiiHo# cBsi3n. METOIbI CHHTE3a AIKUHOB. DJIEKTPO(DHIIBHOE TIPUCOSTUHEHNE K
anknuHaM. CpaBHEHHE PEaKIMOHHOW CIIOCOOHOCTH aIKMHOB M aJIKEHOB. | aoreHupoBaHue, Tui-
poranorenupoBanue, runparauus (Kydepos).

BoccranoBneHne aqKMHOB JI0 M - U TPaHC-AJIKEHOB. [ ApoOOpHpoBaHNe aIKMHOB, CHHTE3
AJIIKEHOB U aJIbJICTH/IOB.

C-H-KHCIOTHOCTH alleTUJIeHa, MOHATHE O KapOaHWOHAX. ALIETUIICHUIBI HATPHS U MEJIU, Mar-
HUHOpPraHUYECKUE MPOU3BOAHBIC AIKHMHOB: UX MOJTY4YEHHE W UCIOJIb30BaHUE B OPraHUYECKOM
cunrese. KonpeHncanus ankuHoB-1 ¢ ketoHamu u anpaeruaamu (PaBopckuii, Penme).

Auerunen-anneHoBas uzoMepusanusi. CmelieHue TpOMHOMN CBS3U B TEPMUHAIBHOE MOJI0XKe-
HUE.

4. Ankaouenwi

Tunsl 1ueHoB. AlieHbl, CONPsKEHHBIE 1HeHbl. MeToabl cuHTe3a 1,3-1ueHoB: qerupupoBa-
HUE aJIKaHOB, Aeruaparamnus 1,4-110I0B.

Bbyraguen-1,3, ocobennoctu ctpoeHus. Monekynspaeie opourtanu 1,3-aueHoB. ['anoreHu-
poBaHMe U TUaporajgorenuposanue 1,3-aueHoB. Amnn-kaTuos. 1,2-u 1,4-npucoenunenue, sHep-
reTUYeCcKuid PO PEaKIINU, TEPMOINHAMHYECKUI U KHHETUYECKHI KOHTPOJIb.

Peakuus Jlunbca-Anpaepa ¢ alkeHaMH U QJIKUHAMU, CTEPEOXUMHUSI PEAKLIUU U €€ IPUMEHE-
HUE B OPIraHUYECKOM CHUHTE3E.

5. Hykneogunvnoe 3ameuienue y HacvluieHHO20 amoma y2iepooa

Peakuuu Hyki1e0(UIbHOrO 3aMELIEHHS Y HACBILIIEHHOI'O aTOMa yIiiepo/ia B aIKUIraloreHu-
Jax, Kak METOJ CO3[IaHUs CBSI3U YIJIEPOJI-yTIIIEpPOI, YIIIEPOa-a30T, YIIIEPOI-KUCIOPOI, YIIepo-
cepa, yraepoa-hocdop (moydeHne anKuiralioreHu10B, CHUPTOB, THOJIOB, IPOCTHIX 3(QUPOB, HUT-
POCOETMHEHN, aMUHOB, HUTPUJIOB, CIIOKHBIX d(HPOB U JP.).

Krnaccudukanus MmexaHu3MoB peakiuii HykiaeoGuabHoro 3amenienrus. OCHOBHBIE XapakTe-
puctuku Sn1, SN2 peakiuii. JHepreTudeckuii mpodib peakuuii. Peakium Sn2-tuma. Kunernka,
CTepeOXMMHus, BallbJICHOBCKOE oOpateHue. [Tonstue o HykneoduabHoCTH. Biustaue npuposst pa-
JUKajga U yXoJslen rpymmbl cyOcTpara, Mpupoabl HyKI€o()UIbHOrO areHTa U pacTBOPUTENS Ha
CKOpPOCTh SN2 peakiui.

Meton Mexda3zHOTro MepeHoca U ero UCIoJIb30BaHHE B OpraHMYecKoM cuHTe3e. Peakuun
Snl-tuna. Kuneruka, crepeoxumusi, 3aBUCUMOCTh SN1 mporiecca oT MPpUPOJIbl pajnKaia, yXoas-
el rpynmnsl, pactBoputeins. KapOokaTuoHsl, GakTopsl, onpenenstonme ux ycroitunBocts. [le-
pPerpynmnupoBKH KapOOKaTHOHOB. MeTo 1kl TeHepUPOBaHUs KapOOKaTHOHOB. [ToHsATHE 00 MOHHBIX
napax.

MeTopl TOJTy4eHNs FAJIOT€HAIKAaHOB U3 aJIKAHOB, AJIKEHOB, CITUPTOB.

6. Peaxkyuu 31umMuHuposanus

Peakuuu a - u b -anumunnpoBanus. Kiaccudukanms mexann3mos b -snmumunnposanust: E1,
E2 u Elcb. HanpaBnenue snumunupoBanus. [IpaBuia 3aiinea u ['odpmana. CtepeoxuMust diu-
MUHHMPOBAHUSA: CUH- M aHTU-3IMMUHUpoBaHue. Konkypenuus npoueccoB E2 u Sn2, E1 u Snl.
@DakTOpHbl, BIUSIOLUIUE HA 3TY KOHKYPEHIIUIO.

Hcnonp30BaHne peakiuil 3IMMUHUPOBAHMS JIUIsl CHHTE3a aJIKEHOB, TUEHOB U aJIKUHOB.

7. Cnupmul u npocmute 3¢hupot

OnHoaTtoMHbIe CIUPTHI. MEeTOABI MOTY4YEHUs: U3 AIKEHOB, KAPOOHMIBHBIX COeIMHEHUH, Ta-
JIOTE€HAJIKAHOB, CJIOKHBIX 3()UPOB U KAPOOHOBBIX KUCIIOT.

CaoiictBa ciupToB. CriupThl, Kak cinadbie O-H kucnotel. CriupThl, Kak ocHoBaHuUs JIbtonca.

3ameleHue ruApOKCUIIBHON TPYIIIBI B CHUPTaX Ha rajioreH (Mo 1eHCTBUEM raJIor€HOBOI0-
POJIOB, TaJOreHuI0B (hocdopa, XJIOPUCTOr0 THOHHUIA). MeXaHU3M U CTEPEOXUMHUS 3aMEelCHHS,
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NeperpynnupoBKH C TUIPUIHBIM IiepeMenieHneM. PeareHTsl perno- 1 crepeocnennpuueckoro 3a-
MeleHus (KOMIUIEKChI TpudeHmIhochrHa ¢ raloreHaMH U YeTHIPEXXIJIOPUCTHIM YTIIEPOJIOM).

Jerunparanus CiupTOB.

OxwucrieHue MepBUYHBIX CIIMPTOB JI0 aTIbJIETUI0B U KAPOOHOBBIX KUCIOT, BTOPUYHBIX CITUP-
TOB J10 KETOHOB. PeareHThl OKMCIEHUsI Ha OCHOBE XPOMOBOI'O aHTMJAPHUIA U IBYOKHCH Maprasia.
MexaHHu3M OKHMCIIEHUS CIIUPTOB XPOMOBBIM aHTHJIPHJIOM.

JIByxaToMHble cniupThl. Metoasl cuHte3a. CpoiicTBa. OkucnuTenbHoe paciierienuel,2-
JIMOJI0B (MO/IHAs KUCIIOTa, TETpaaleTar cBUHLA). [IMHaKonMHOBas neperpynnupoBKa.

['muuepun. Oxucnenue rivuepuHa. IQUpsl IIMLIEPUHA U OPTaHUYECKUX U HEOPTaHUUECKUX
KHCJIOT.

[Tpocteie 3¢pupsl. MeTobl momydeHus: peakuus BuibsimMcoHa, amkOKCUMEPKYPHPOBAHUE all-
KEHOB, MEXMOJIEKYJIIpHas Jeruaparanus cnuptoB. CBoCTBa IPOCTHIX A3PUPOB: 00pa30BaHUE OK-
COHHUEBBIX CoJIeH, pacieruienue kucinoramu. ['maponepokcuasl. Kpayn-shupsl. Ilonyuenue u
IIPUMEHEHNE B CHHTETUYECKON ITPAKTHUKE.

Oxcupanbl. CriocoObI moydeHus. PackpbITie UKIIA B HUX MO ACHCTBHEM JIEKTPOPHIIb-
HBIX ¥ HYKJICOQHUIIbHBIX areHTOB.

TuoctmpTel. Tuoshupsl. OCO6EHHOCTH CTPOEHUS, NOTy4YeHUe, cBoiicTBa. CpaBHEHHE KHC-
JIOTHBIX U OCHOBHBIX CBOWCTB THOJIOB M THO3(HPOB CO CBOMCTBAMHU MPOCTHIX I(PUPOB U CIUPTOB.

8. Memannoopzanuueckue coeounenus

JIuTuii- 1 MarHUMOPraHUYECKHe CoeTMHEeHUs. MeToIbl CUHTE3a: B3aUMOJECICTBUE MeTallIa
C ankuiI- win apuirainorenuaamu. Ilpencrasnenue o mkane C-H KMCIOTHOCTH yrieBOJIOPOIOB.
Crpoenue peaktuBoB ['punbsipa. PaBHoBecue Lllnenka.

JInTuii- © MarHUNOPraHNYECKUE COCAMHEHUS B CUHTE3€E YIIIEBOAOPOIOB, CIIUPTOB, aJbJCTH-
JIOB, KETOHOB, KAPOOHOBBIX KUCJIOT.

Juankun- u nuapuiakynparsl, [lomyuenue u npuMeHeHHe ITUX KOMIUIEKCHBIX COEAMHEHUN
JUIsl CUHTE3a MPEJIEIbHbIX YIIIEBOJOPOAOB, IUEHOB, CIIUPTOB, HECUMMETPUYHBIX KETOHOB U B pe-
aKIMSIX CONPSDKEHHOTO TIPUCOSTUHEHUS K & , D -HeHACHIICHHBIM KapOOHHUIBHBIM COSIMHCHUSIM.

9. Apomamuueckue y21e6000p00vl

Crpoenue 6en3ona. @opmyira Kekyne. MoekymspHbie opOuTtanu OeH301a.

Konnennus apomarnunoctu. [IpaBuno Xrokkens.

Kpurtepun apoMatnyHOCTH: KBAaHTOBOXUMHUYECKUNA, SHEPreTUUECKUH (TEII0THl THIPUPOBaA-
HUS1) U MarHUTHBIH.

[Tonyuenue OeHzona. XMMUYECKHUE CBOMCTBA (pEaKIMK MPUCOCIUHEHUS, KaTAIUTHUYECKOE
ruipupoBanue 0e3oia, BoccraHoBleHHe 0 bepuy okucieHune, 3aMelieHue).

Krnaccudukanusa peakuuil apoMaTuyeckoro eKTpopuiIbHOro 3amenieHus. O6mue npea-
CTaBJICHHSI O MEXaHU3ME peaKINii, KHHETUYECKUI N30TOMHBIN A3PPEKT B peakLUAX AIEKTPOPUIIb-
HOT'O 3aMeIleHusl BoAOpoJa B OeH30JbHOM Kodjblle. [IpeacraBieHne o m - U G -KOMIUIEKCaXx.
CrpykTypa MepexoJHOro coctostHus. M30TonHbl 0OMEH BOJOpoJa Kak MpocTeiIias peakius
ANIEKTPOPUIBHOTO 3aMelIeHNs. APEHOHUEBBIE HOHBI B PEAKIMSIX AIEKTPOPHIBHOTO 3aMEIICHHUS.

I'omonoru Genzona. Homenknatypa, nzomepus. [lonydyenne apoMaTHUECKUX YIII€BOJIOPO-
JIOB B IPOMBIIIJICHHOCTH - KaTaJIUTUYECKUI pUPOPMHUHT HEPTH, epepaboTKa KOKCOBOTO Trasa u
KaMEHHOYTOJIbHOW CMOJIBI.

JIaGopaTopHble METO/IbI CUHTe3a: peakiys Bropia-dutrura u Apyrue peakium Kpocc-coue-
TaHWsI, aJKuIupoBaHue OeHzosa u apeHoB o dpunenro-Kpadrcy, BoccTaHOBICHHE KUPHOAPO-
MaTHYECKHX KETOHOB.

Peakuuu 3ameneHuss Bojgoposia B O0KOBOH 1eny alKuiIOeH30JI0B Ha rajored. OkucieHue
ATKUAIIOCH30JI0B J10 KapOOHOBBIX KUCIIOT.

BnusiHue 3amMecTuTens Ha CKOPOCTh U HalpaBlieHHe eKTpoduibHOro 3ameneHus. Cormna-
COBaHHAs U HECOTJIACOBAaHHAsl OpPUEHTAIIHSI.

KonneHncupoBaHHble apoMaTH4yecKHe YIiIeBOAOPOAbI: HadTaiuH, (EHAHTPEH, aHTpalleH,
a3yJieH u Jp.
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ApomaTndecKkue KaTHOHbI U AaHUOHBI.

AHTHAapOMaTUYHOCTh Ha TMpUMEpEe LUKIOOyTaJueHa, IMKIONPOIECHUI-aHHOHA, KaTHOHA
LMKJIONEHTa U CHUIIHSL.

10. Peaxkyuu 31eKmpouibH0o20 3aMeujeHus 6 apoOMamuyecKkom paoy

HutpoBanue. Hurpyromue arenTsl. Mexanusm peakuuu HUTpoBaHus. HutpoBanue Oenzona
U ero 3aMenieHHbIx. HutpoBanue Hadranuna, OudeHuna u Jpyrux apeHos.

lNanorenupoBanue. ['amorennpyromye areHTel. MexaHu3M peakluy rajJOreHUpPOBaHUS ape-
HOB U UX MPOU3BOJHBIX.

Cynbspuposanue. Cynbbhupyromne areHTel. Mexanu3m peaknuu. KnHeTH4ecKuid u TepMo-
JUHAMUYECKUI KOHTPOJIb B peakuy CyIb(QHpOBaHUs Ha IpuMepe Gperona u Hadranuua. [lpespa-
HICHUSI CYJIb(OrPYIIIHL

AnxunupoBanue apeHoB o @puneno-Kpadrey. Ankunupyromue areHTbl. MexaHusm pe-
akuuu. [TonuankunupoBanue. [1o0ouHbIE TPOLIECCH - U30MEPU3ALIHS ATKWIUPYIOIIETO areHTa u
KOHEYHBIX MPpoaAyKToB. CHHTE3 Tuapuil- U TpUApWIMETaHOB. TpuapuiaIMeTHIKaTHOHBI, aHUOHBI U
panukaibl. MeToIbl UX T€HEPUPOBAHUS U CTAOMIIBHOCTb.

AnmnupoBanue apenos no ®@punento-Kpadrey. Anpnupyromue areHTsl. MexaHu3Mm peak-
uuu. PermocenekTuBHOCTh anpuinpoBanud. @opmunupoBanue no ['arrepmany-Koxy u npyrue
POJICTBEHHBIE PEAKIUH.

11. Hykneoghunvnoe apomamuueckoe 3ameujenue

OOmrre mpeacTaBIeHus 0 MEXaHU3Me HYKIeO()UITBHOTO 3aMELICHHSI.

MexaHu3M OTIICTUICHUSA-TIPUCOSAMHEHHUS] Ha MPUMEpE MPEBPAIIEHUs] TaJoreHOCH30I0B B
dbeHonbl 1 apoMaTHUeCcKe aMUHBL. MeTo bl reHeprpoBaHus U pukcarmu aeruapodensona. Ctpo-
eHue JaeruipoOeH3oIa.

MexaHu3M NPUCOSTUHEHHI-OTIIETIIICHUS SNAT, TPUMEphI peakuii 1 aKTUBUPYIOIIEe BIHsI-
HUE BJIEKTPOHOAKUENTOPHBIX 3aMECTUTENECH. AHUOHHBIE G- KOMIUIEKCHI Men3eHreimMepa u ux
CTPOECHHE.

12. @enonwnt

®enobl. MeTo bl MONIyYeHUS: EI0YHOE TUIaBJIEHUEe apeHCYIb(POHATOB, 3aMEeIlIeHUE Talo-
reHa Ha THUAPOKCHJI, THAPOIN3 coliel apeHnua3zonus. KyMonbHbIid MeTox mosrydeHus GpeHona B
IIPOMBIIIJIEHHOCTH.

CaoiictBa: penonbl kak OH-KUCIOTHI, BIMSHUE 3aMECTUTENEH HAa KUCIOTHOCTh (PEHOJIOB.
Peakiun 31eKTpopUIBLHOrO 3aMelIeHHs] B apOMaTHYECKOM sJipe (DEeHOJIOB: raJloreHupoBaHMUE,
cyib(dupoBaHKe, HUITPOBaHUE, HUTPO3UPOBAHNUE U alKuiIupoBaHue. KapbokcunupoBanue gpeHo-
JSITOB IIEJIOYHBIX MeTayu1oB 1o Kosiboe. @opmunuposanue Gpenosos no Peiimepy-Tumany, mexa-
HU3M 00pa30BaHUs CAIMIIMIIOBOTO aliberuaa. @opmuninpoBanue GpeHosioB no Bunbcmaiiepy. [le-
perpynmnupoBKa aJuiIoBbIX 3¢upoB ¢eHomnos (Knsitzen). Okucnenue GpeHoaoB, B TOM YHUCIE IPO-
CTPaHCTBEHHO 3aTpyAHEHHBIX. [IoHATHE 00 apOKCUIIBHBIX paguKaiax.

XuHoHbl. [TonyueHue o- U nM-0€H30XWHOHOB, AHTPAXMHOHA. XMHOHBI KaK AUEHO(UIIBI B pe-
akusax Jumsca-Anbaepa.

Il cemecTp

13. Anvoecuowt u kemonwt

Metobl nosTyueHus! adbJeru0B U KETOHOB U3 CIIUPTOB, MPOU3BOAHBIX KapOOHOBBIX KHC-
JIOT, aJIKCHOB (O30HOJIM3), AJIKUHOB (THAPOOOPUPOBAHKE), HA OCHOBE METAJJIOPTaHUYECKUX CO-
eIMHEeHNH. AlmrpoBanue 1 popMuIupoBaHue apeHoB. I [poMblnieHHOe nonydeHue popmaibie-
ruja, aneranpaeruaa (Bakep-nporiecc) v BBICIIUX anbAeTHI0B (THAPOGOPMUTUPOBAHHE).

Crpoenne kapOOHUIIBHOM I'PYyMIIbI, €€ MOJIIPHOCTD U NMossgpu3yeMocts. O0Iue npeacranie-
HUS 0 MEXaHU3ME HYKJICO(PHIBHOTO PUCOETUHEHUS 110 KapOOHUIILHOM TPYTINE aJlbJIErHI0B U Ke-
TOHOB. KHc0THBII 1 0OCHOBHOM KaTanus. [Ipucoennnenue Boibl, CIUPTOB, THOJIOB. 3allluTa Kap-
OoHuIbHON rpynnbl. [lomyuenue 6UCyIbPUTHBIX MPOU3BOAHBIX U LIMAHTHIPUHOB. B3aumonei-
CTBHE aJIbJIETUIIOB U KETOHOB ¢ miauaaMu ¢ocpopa (BUTTHT), Kak METOJT CHHTE3a aJIKEHOB.

B3aumoseiicTBue anpaerujoB U KETOHOB € a30TUCTHIMU OCHOBaHUsIMHU. [loiyueHrne MMIUHOB
U eHaMHHOB. OKCHMBI, THAPA30HbI, peHuarnapazonbl. Peakus Kwknepa. Peakiiuu anpaeruion
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1 KETOHOB C METAJUNIOOPraHUYeCcKUMH coequHeHussMu. CuHTe3 cnupTtoB. KeTo-eHonpHas tayTo-
mepusi. EHOnM3anus anbIeruioB 1 KETOHOB B PEAKLUAX TaTOr€HUPOBAHUs, H30TOIHOTO OOMeHa
BOJIOPO/IA U PALIEMHU3ALIMHA ONTUYECKN aKTUBHBIX KETOHOB. KHUCIOTHBIN 1 OCHOBHOM KaTalu3 3TUX
peakuii. Kero-eHonpHast Tayromepuss KeToHOB, 1,3-mukeroHoB U 1,3-ketoadupoB. Bnusaue
CTPYKTYPHBIX ()aKTOPOB Ha MOJIOKEHHE KETO-€HOJIBHOIO PAaBHOBECHS U 3aBUCUMOCTD €r0 OT CO-
ornomenust C-H u O-H xucnotHocTr keToHa 1 eHoMa. J[BolicTBEHHAs peaKIIMOHHAs CIOCOOHOCTh
€HOJIAT-uOoHOB. MHTEepnperanus 1aHHbIX B pamkax npuHuuna XXKMKO.

AJbJ0IbHO-KPOTOHOBASI KOHJEHCALIMS aJIbJIETHI0B U KETOHOB B KUCJION U 11IE€JI0YHON Cpene,
MeXaHu3M peakiui. HanmpaBieHHas anbA0dpHas KOHACHCAMS PA3HOMMEHHBIX aJbJErHIOB C UC-
MI0JIb30BAHMEM JINTUEBBIX OOPHBIX €HOJIATOB M KPEMHHEBBIX 3(hUpoB eHoJI0B. KoHeHcanus anb-
JETUI0B U KETOHOB C MAJIOHOBBIM 3()HUPOM U JPYTUMHU COCTUHEHUSMU C aKTUBHON METHIICHOBOMN
rpynnoi. AMMHOMETUIMPOBAHUE ajlbJAETUA0B U KETOHOB (MaHHuX). beH301MHOBast KOHAEHC ALK

BoccranoBnenue anbpaernioB 1 KETOHOB JI0 CIMPTOB, PEAreHThl BOCCTAHOBIIEHHUS; BOCCTA-
HoBnenne C=O rpynmnsl 1o CH2 -rpynmsr: peakiun Kmwkuepa-Bonbsda n Knemmencena. Mon-pa-
JUKaJIbHAsI TUMEpU3alus allbIeru0B U KETOHOB. OKHUCIIEHHE albJEIH/I0B, PEAr€HThl OKUCIICHMUS.
OxucneHue KETOHOB NepKucioTamu 1o baiiepy-Bemurepy. IucnponopioHUpOBaHNE aJIbJIETH-
noB o Kannuiapo (mpsimasi ¥ mepeKkpecTHas peakiium).

a -, b -Henpeoenvnvle anvoezuovt u kemonsl. MeTo bl OTYUYCHUS: KOHICHCAIIUH, OKHUCIIC-
HUE AJTWIOBBIX crupToB U Ap.ConpsbkeHne KapOOHUIBHON TPYMIbI ¢ ABOWHOM YIiiepoJ-yriie-
ponHoil cBs3blo. Peakiuu 1,2- u 1,4-npucoennHeHnss TMTUHOPraHUYECKUX COEIUHEHUM, Tpra-
KUJIOOPAHOB, AUAIKUI - U JUAPUIKYIPATOB, aMUHOB, IIMAHUCTOTO BOJOPOJIa, FaJIOr€HOBOAOPO-
n0B. ConpspKeHHOE MPUCOSIUHEHHE SHOATOB U eHaMUHOB (Muxasinb). Boccranosnenue a -, b -
HEeNpeIeIbHBIX KApOOHUIBHBIX COSIMHEHUIA.

14. Kapoonoevle kucnomeul u ux npou3eooHvle

MeTop1 cCUHTE3a: OKHCIIEHUE IEPBUYHBIX CIIUPTOB U alIbJIETU/IOB, AIKEHOB, ATKUI0EH3010B;
TUPOJIN3 HUTPUJIOB U IPYTUX MPOU3BOJIHBIX KAPOOHOBBIX KUCIIOT; CHHTE3 HA OCHOBE METAIIIIO0P-
TaHMYECKHUX COSAMHEHMIT; CHHTE3bl HA OCHOBE MaJOHOBOTO 3¢upa. [TonydeHue MmypaBbUHOM KHC-
JOTHI ¥ YKCYCHOM KucinoT. CTpoeHue KapOOKCUIbHOU rpymibl. PU3HKO-XUMHUYECKHE CBOWCTBA
KHCJIOT: accolMalus, TMCCOIanus, BIUSHUE 3aMECTUTENIEH HAa KUCIOTHOCTb. | anoreHupoBanue
kucinor no ['emo-Donbrapay-3enuHckomy. Iluponurnueckas KeTOHU3alUs, AJIEKTPOJIU3 IO
Koinb6e, nexapObokcunupoBanue no XyHCIUKKEpPY.

lanorenanrunpusl. [lomydenue ¢ moMoIibio rajJoreHu10B Gpocdopa, THOHUIXIOPHIA, OCH-
3omnxsiopua. CBOMCTBA: B3aMMOIECHCTBHE ¢ HYKJI€O(PHIBHBIMU peareHTaMu (Boja, CIIUPTHI, aM-
MUAaK, aMUHbI, TUAPA3HH, METANIOOPTaHUYECKUE COeTMHEHNs ). BoccTaHoBIEHNE 10 allbJIErHI0B
- 1o Po3eHMyHy 1 KOMIUIEKCHBIMU THAPUAAMH METAJUIOB. B3aumoeicTBue AMa3oMeTaHa ¢ ra-
JIOTEHaHTUPUIaMU KapOOHOBBIX KUCIIOT (peakuus ApHara-OicTtepra). AHTUIApH bl MeToab! rmo-
Jy4eHus: JerupaTanus KUciIoT ¢ momoibto P2Os u raneBoro aHruapuaa; aluiiupoBaHue coien
KapOOHOBBIX KUCIIOT XJIOpaHTUApUIaMu. Peakiiuu aHruApu0B KUCIIOT.

Kerensl. [Tonydyenue u coiictBa. CioxHble 3pupbl. MeTo1bl MOTyueHHs: dTepruduKanus
KapOOHOBBIX KUCJIOT (MEXaHU3M), allJIMPOBAHNE CIIUPTOB U MX AJIKOTOJISTOB al[MJIraIOreHU1aMU
U aHTUAPUIAMH, aIKWIMPOBaHUE KapOOKCHIAT-MOHOB, PEAKLUU KUCIOT C Jua3oMeTaHoM. Me-
TOJIbI CHHTE3a LIUKINYECKUX CIOXKHBIX 3(QHUPOB - JTaKTOHOB.

Peakiuy coxHbIX 3UPOB: THAPOIU3 (MEXAHU3M KUCIOTHOIO M OCHOBHOTO KaTalln3a), aM-
MOHOJIH3, IeperTepudUKaLns; B3aMMOACHCTBUE C MAarHUN- U TUTHHOPraHUYECKUMH COEMHEHU-
SIMH, BOCCTAHOBJIEHUE JI0 CIUPTOB U AJIbJIETHJI0OB KOMIIJIEKCHBIMU THAPHUIaMU MeTauioB. Clox-
HO3(pHMpHAs U alUIIONHOBAsT KOH/ICHCAIUH.

ALeTOYKCYCHBIN 3(Up U ero Ucroib30BaHue B cuHTe3e. KeTo-eHonbHas Tayromepus 3¢u-
poB b -KeTOKHCIIOT, aMOMICHTHBIN XapaKkTep EHOJAT-HOHA.

Amuzipl. MeTozpl MOTy4eHus: alluJIMpoOBaHNe aMMHaKa U aMUHOB, TUPOJIN3 KapOOKCHIIATOB
amMMmoHusl. CHHTE3 IUKIMYECKUX aMU0B - JakTamMoB. CBONCTBA: THAPOIIN3, BOCCTAHOBICHHE /10
aMHUHOB, Jieruparanus aMuaoB. [IoHsaTHE 0 cCEKCTETHBIX NeperpynnupoBkax. [leperpynnupoBku
['odmana, Kypunyca.
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Hutpunbel. Metoabl OMydeHus: AeruapaTanus aMuaoB Kuciot (¢ momoripbio P20s, SOCIy,
POCIs), ankunupoBanue aMOUICHTHOTO ITaHK1-HoHa. CBOWCTBA: THPOJIN3, AMMOHOJIU3, BOCCTA-
HOBJICHHE KOMIUIEKCHBIMM THAPUAAMU METAJIJIOB 10 aMHHOB, B3aUMOJICHICTBUE C MarHUi- U Ju-
TUHOPraHUYECKUMHU COETUHEHUSIMHU.

JIByXOCHOBHBIE KMCIOTbL. MeTOIbl CHHTE3a: OKMCIUTENbHOE PACILEIIEHUE IUKI00JIE(PHUHOB
U IUKIIMYECKUX KETOHOB, OKMCIICHHE TIOIMAIKIWIOCH30J10B. | TaBHbIE TIPeACTaBUTEINH: [IIaBeieBast
KHCJIO0TA, JUATUIIOKCANIAT B CI0KHOI(UPHON KOHAEHCAlMU. MalloHOBast KUCJIOTA: CUHTE3BI C Ma-
JIOHOBBIM 3(upoM, peakuus Muxasisi, KoHneHcauuu ¢ anpaerunaMu (Kuesenarens). Slnrapnas
KUCIIO0Ta, ee aHruapuia, uMuj, N-OpoMcykuuHumua. AnunuHoBas kuciaora. Konnencauus Juk-
MaHa. AIMJIONHOBAs KOHAEHCAIHs 2(UPOB IUKAPOOHOBBIX KHCIOT KaK METOJ CHHTE3a CPEIHUX
MakpouukinoB. dranesas u TepedTaneBast KUCIOTbI, IPOMBIIIJIEHHbIE METO/IbI NOTy4YeHus. dra-
JeBBIN aHTHIPUT, PTATUMUA U €T0 UCIIOJIB30BAHNE B CUHTE3E.

15. Humpocoeounenusn

Hutpoankanbsl. MeTopl CHHTE3a U3 AIKWITAJOTeHU0B (aMOMICHTHBIN XapakTep HUTPUT-
noHa). CtpoeHue HUTpOrpymmsl. KUCIOTHOCTE M TayTOMEpuss HUTPOAJIKAHOB. Peaknuu HUT-
POAJIKaHOB € a30TUCTOH KucnoToi. KonneHcanus ¢ kapOOHWIBHBIMU COeTUHEHUIMU. BoccTaHOB-
JIEHHE B AMUHBI.

ApomMaTtudeckue HUTpocoeAuHEeHUs. BoccTaHOBIIEHHE HUTPOAPEHOB B KUCIION U LIEIOYHOM
cpene. bensuanHoBas neperpynnupoBka. BocctaHoBiIeHHE OAHON HUTPOTPYNIBl B TOJUHUTPO-
apeHax.

16. Amunwt

MeTo/1p1 IOSTyu€HHUsl aMUHOB: aJIKWJIMPOBAHNWE aMMMaKa U aMMHOB 110 ['opmany, pranumuaa
kanus (I'abpuainb), BOCCTaHOBIEHHE Aa30TCOAEPIKAIINUX HMPOU3BOIHBIX KapOOHUIIBHBIX COEIMHE-
HUI 1 KapOOHOBBIX KHCIIOT, HUTpocoeauHenuit. [leperpynmuposku 'opmana u Kypuunyca. Boc-
CTaHOBUTEJIbHOE aMUHHPOBAHUE KapOOHWIBHBIX coelquHeHuil. B3auMmoneiicTBue ambaeruioB u
KETOHOB ¢ (popMuarom aMmoHus (Jleiikapr).

AmuHbI Kak ocHOBaHUs. CpaBHEHHE OCHOBHBIX CBOMCTB anu(aTHUEeCKUX U apOMaTHYECKUX
aMUHOB. BinsiHMEe HA OCHOBHOCTh aMMHOB 3aMECTHUTENIEH B apOMAaTUUYECKOM siApe. AJKUIMPOBa-
HUE U alJIMpOBaHME aMUHOB. 3aIluTa aMUHOIpymibl. TepMudyeckoe pas3iiokeHue T'HIpOKCUI0B
teTpaankuiaamMmonus no lN'opmany. Unentudukanus u paszneneHue NEpBUYHBIX, BTOPUYHBIX U
TPETUYHBIX aMHHOB C TIOMOIIbIO OeH30iCcyIbdoxopuaa (mpoda Xuncoepra). Bzanmoneiicrsue
NEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aNu(aTUYECKUX U apOMaTHYECKUX aMMHOB C a30THCTOMI
kucinoToi. OKUCIIEHNE U raJlOTeHUPOBaHUE aMMHOB. Peakumu 3mekTpouiibHOro 3aMerieHus B
OEH30JIbHOM sIJIp€ apOMAaTUYECKUX aMUHOB.

17. /luazo- u azocoedunenusn

Apomartudeckue quazocoequHeHus. Peakiuu 1ua3oTupoBaHus IEPBUYHBIX aPOMAaTHYECKUX
aMUHOB. MexaHu3M, pUpOoa HUTPO3UPYIOIIEro areHra. CTpoeHUe U yCTONYMBOCTD COJIEH -
azoHus. CTabmibHbIE KOBaJIEHTHbIE (POPMBI Ja30coeAMHEHUN. KICIIOTHO-OCHOBHBIE paBHOBECUS
C Y4aCTHEM KaTHOHA apeHINa30HMUs.

Peakuuu nquazocoeAMHEHNH ¢ BBIJICJIIEHUEM a30Ta: 3aMEeHa JUa30rPyYIIbl Ha THIPOKCHII-, Ta-
JIOT€H-, [UaHO-, HUTPOTPYMIly U BOJOpoJ. Sn1-MexaHn3M apoMaTH4ecKoro HyKJiIeopIbHOTO 3a-
MEIIEHUS B peaKUsiX TUAPOIIN3a KaTHOHA apeHNa30HHUS.

Peaknun auazocoeauHeHuil 6e3 BbIIENEHHs a30Ta: BOCCTAHOBICHHE JI0 apWIITHIPa3HUHOB,
azocoyeTaHue. A30COUeTaHUE KaK peaklus AIeKTPoUIbHOrO 3aMeleHus. A30- U 1Ma30COCTaB-
JISIFOIIME, YCIIOBHE COYETaHUs C aMUHAMM U (peHOJIaMU. A30KPaCUTEIH.

18. Huxnoankanwl u ux npou3eoonvle

Knaccugukanus anuuukioB. DHEprusl HaNpsDKEHUS [UKIOATKAHOB M €€ KOJIMYECTBEHHAs
OIICHKAa Ha OCHOBAaHUM CPAaBHEHHUS TEIJIOT 0Opa30BaHUs U TEIUIOT CrOPAHUS LIMKJIOAIKAHOB U CO-
OTBETCTBYIOILIUX aJIKAHOB. THIIBI HAIIPSKEHMSI B IUKJIOAJIKAHAX U MMOApa3/IelIeHUE UKIOB Ha Ma-
Jble, CpeAHHNE LUKIIbI U MaKpoUUKIIbl. CTpOeHHE LUKJIONPOIaHa, IIMKI00yTaHa, IUKIONEHTaHa,
ukiorekcana. KoHpopMalMoHHBIN aHanM3 LUKIOreKcaHa. AKCHaJbHbIE U HKBATOPHAJIbHBIE
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CBs13U B KOHpopManuu "kpecno" nukinorekcana. Kondopmarmm MOHO- U TU3aMEIIICHHBIX TIPOU3-
BOJIHBIX LIUKJIOTeKcaHa. BiusHue KOHPOPMALMOHHOTO MOJOXKEHNUS (PYHKIMOHATIBHBIX TPYII Ha
UX PEaKIHUOHHYIO CIOCOOHOCTh Ha MPUMEPE PEAKIINil 3aMeIlleHNs], OTUICTVIEHUS U OKUCIICHUSI.

MeToapl cuHTe3a HUKIONPONaHa, IUKI00yTaHa U UX MPOU3BOAHBIX. OCOOEHHOCTH XUMHYE-
CKHX CBOMCTB COEMHEHUM C TPEXWICHHBIM HUKJIOM. CUHTE3 COeIMHEHUI psAia IIUKIIONEHTaHa U
nukiorekcana. CUHTE3 COCIMHEHHM CO CPETHUM pa3MEPOM IUKIIA (AlUIIOMHOBAsT KOHACHCAIHS).

19. I'emepoyuknuueckue coeOuneHus

Knaccudukanus rerepouukios. [IaTndneHHble apoMaTiyecKie TeTePOLMKIIBI C OJHUM Te-
tepoatoMoM. Dypan, THOodeH, nuppod. Cunte3 1,4-mukapboHunbHbIX coenuHenui (Ilaasb-
Knopp), B3aumusbie nepexoasl (peakuus FOpbeBa). Peakinu 31eKTpouIbHOTO 3aMEIeHUS B TIsI-
TUYWICHHBIX apOMAaTHYECKUX TeTepOIMKIAX: HUTPOBAHME, CYJIb(UPOBAHUE, TaIOreHHUpPOBAHUE,
dopmunupoBanue, anniupoanue. OpueHTanus EKTPOPUILHOTO 3aMEIIECHUS.

WNupon. Cunte3 nMpou3BOIHBIX MUHI0MA U3 (peHunruapasuta u ketonoB (dumiep). Peakuun
ANIEKTPO(UIBHOTO 3aMEIICHUSI B MUPPOIHLHOM KOJIbIE WHAOJA: HUTPOBaHUE, (OPMIIIMPOBAHHE,
raJloreHUpOBaHUE.

[lecTuuneHHBIE apOMAaTUUYECKUE TETEPOLIMKIIBI C OJHUM F€TEPOATOMOM.

[Mupuaun u xuHONMH. CHUHTE3 XWHOJIMHA U 3aMEIICHHBIX XMHOJIMHOB M3 aHUJIMHOB IO
Ckpayny u [lebnepy-Mumiepy. [lupunvs u XMHOIMH Kak OCHOBaHMs. Peakiuu nupuanHa u Xu-
HOJIMHA C ankuiranorenugamu. OKucCIeHne U BOCCTAaHOBIICHUE MUPUINHA U XUHONIUHA. Peakiun
AIIEKTPO(UIIBHOTO 3aMEIIeHHs B MUPUIUHE ¥ XMHOJIMHE: HUTPOBAaHUE, CYIb(pUPOBAHNUE, TaJIOTe-
HupoBanue. N-Okuch nupuanHA U XMHOJIMHA U UX HCIOJIb30BaHUE B peakiiuu HUTpoBaHus. Hyk-
neo(unpHOE 3aMelleHre aTOMOB BOJOpPOJa B MUPUIMHE M XMHOJIMHE B PEAKLUUAX C aMUAOM
HaTpus (Unun6abuH) 1 GeHUIITUTHEM.

AKTHUBaLUsI METUIHHOU TPYNIBI B 2- U 4-METUINUPUIA- HAX U XUHOJIMHAX. 2-MeTuinnupu-
JTUHBI U1 XUHOJIMHBI KaK METHJIEHOBBIE KOMIIOHEHTHI B KOHJICHCAITUSAX C aJIbJIeTHIaMU.

20. Amunoxuciomost, RenMUObvL U 0EIKU

Homenknarypa amuHokucioT. [IpupogHsie aMUHOKUCIOTHL. XUPaIbHOCTh aMUHOKHUCIIOT,
o0pa3yroumx mpoTerHbl. KUcIoTHO-OCHOBHBIE aM(OTEpPHBIE CBOWCTBA MPHUPOJHBIX aMHHOKHUC-
JIOT.

CuHTe3bl a-aMMHOKHCIIOT U pa3jielieHne panemudeckux (popm. HoMmeHknaTypa nenTuaos.
OcHOBHBIE MPUHITUIIBI CHHTE3a MOJIUIETITHAOB; 3aII[UTa aMUHOTPYIIIBI U aKTUBAIIHS KAPOOKCHIIb-
HOM rpynnsl. TBepaoda3Hblil CHHTE3 NENTH/IOB.

OO1u11ie TPUHIMIIBI OTIPEIENIEHUs] CTPOSHHUS MENTHI0B U OenkoB. [lepBuyHas, BTOpu4Has U
TpeTU4yHas CTpykTypa 6enkoB. [lonsaTue o pepmeHTax U pepMEHTATUBHOM KaTalu3e.

21. Yenegoown

Mounocaxapuasl U nonucaxapusl. Kiaccuduxanus u ctepeoXxuMus MOHOCaxapHui0B. Alb-
J103bI (JIBJJOTPEO3BI, AJIbJAONEHTO3bI, aJIbJ0TE€KCO3bl) U KeTO3bl. CTEPEOXUMUS allbJl03 U KETO3 B
npoekuusx Oumepa. [{ukandeckue nonyareranyu ajabJOoreKco3 - IIIOKONUPaHO3bl U TIoKodypa-
HO3BL & - ¥ b -AHOoMeps1. Dopmyitsl Xeyopca A71si aHOMEPHBIX MOHOCaxapuIoB. TayToMepust [UK-
JMYECKHUX U OTKPBITHIX (POPM B pacTBOpax MOHOCAaXapuJ0B, MyTapOTalus IJIFOKO3bl, KOH(OpMa-
LIMY TMPAHO3HOTO LIUKJIA.

Peakuuu moHocaxapuos. [lonydyenue rimko3ua0oB, Kak 0co00i (HOpMbI IUKINYECKHUX alle-
tasiei. CHHTE3 IPOCTHIX U CI0XKHBIX 3(UPOB MOHOCaxapuA0B. OKUCIIEHUE aJIbJI03 10 AJIbJOHOBBIX
KHCJIOT, JJAKTOHU3ALIMS albJ0OHOBBIX KUCIOT. VcuepnbiBaroliee OKUCIEHHE MOHOCAXapHI0B MO/~
HOM kucnoToi. O0pazoBaHMe 03a30HOB MPH B3auMOJeHcTBUU ¢ GpeHuaruapazuHoM. CHHTE3 Mo-
HocaxapuoB o Kunnanu-®umiepy u aerpanauus no Bomo-Pydody.

Hucaxapuibl (OM03b1): MabTO3a, 11EJUI001032, JaKT03a, caxaposa. [lonmucaxapuasl - Hemto-
J03a U Kpaxmal.

111, @uzuueckue memoowt uccnedosanun 6 opzanuueckoil Xumuu

Wndpakpacnas cnexrpockonus. [Ipupona UK criektpos, criocoOb! nx n300pakeHus, Xapak-
TEPUCTUUYECKUE YACTOTHI OTJIOIIEHUS.
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OnekTpoHHas crekTpockonus. [Ipupona cnekTpoB, THUIBI AIEKTPOHHBIX IEPEXO0B, MOHS-
THE 0 XpOMO(DOPHBIX IPYIIHUPOBKAX, criocod n3odpaxenus YD cnekrpoB. CrieKTpbl IPOTOHHOTO
MarHuTHOTO pe3oHaHca. [Ipupoaa, OCHOBHBIE XapaKTEPUCTHKH: XUMHUYECKHN C/IBUT, HHTCHCHUB-
HOCTb, MYJIbTUIVIETHOCTh CUTHAJIOB IIPOTOHOB; CIIMH-CIIUHOBOE B3aUMOJICHCTBHE.

Macc-cnexktpomerpusi. OCHOBHbIE HPUHIIMIIBI, MOJICKYJISIPHBIH HMOH, W30TOIHBIN COCTaB
MOHOB, OCHOBHBIE MyTH (hparMeHTALNU BAXKHEHIINX KJIACCOB OPTaHMYECKUX COCAMHEHUI.

4 METOAUWYECKHME PEKOMEH/JIALINU (YKA3AHUS) 1J1s1 CTYAEHTOB 11O
N3YYEHUIO JUCHUIIJINHBI

Pabouas mporpamma npegHasHaueHa Ui CTYJCHTOB 3 Kypca, KeJIaroIuX XOPOIIo U I0CTa-
TOYHO OBICTPO MOJATOTOBUTHCS K dK3aMEHaM U JIa0OpaTOPHBIM paboTaM M MOHSTh, KaKOH 00bEM
3HAHUH TOJKEH UMETh CTYACHT JJIs MOTyYeHHs OTIIMYHON OIIEHKH Ha SK3aMEHeE.

Lenb naHHOM MporpaMMbl- IOMOYb CTYJIEHTaM CTPYKTYpPUPOBATh MaTepua, OTACIUTb 00s-
3aTeNbHBIM MaTepHall OT BTOPOCTENEHHOI'O MPH CaMOCTOSATENLHOW paboTe ¢ KOHCIEKTOM WIIN
yueOHuKOM. HeoO0XoImMo OTMETUTD, YTO, HECMOTPS Ha HIMpoYaiilliee pacnpocTpaHEeHHE COBpPe-
MEHHBIX METOZ0B 00yUeHHS U IOCTYITHOCTh pa3HO00pa3HOro yueOHOTo MaTepuaia B y4eOHHKaxX
u B lHTepHeTe, TOJNBKO CaMOCTOSITeNbHAS, YIIOpHAs, €Clii He cKa3aTh Tsbkénas paboTa Mo KOH-
CHEKTHPOBAHUIO (JICKIHA, Y4€OHHKOB, IPYTHX MaTepHalIOB), paboTa Ha 1a00paTOPHBIX U MpaK-
TUYECKUX 3aHATHIX, CAMOCTOSITENIbHOE HAMMMCAHNUE BAKHEHIINX YpaBHEHUI U MEXaHU3MOB, U ca-
MOCTOSATEIBHOE PEIICHHE CHHTETUIECKUX 3a/1a4 CIIOCOOHO MPHUBECTH K YCIEXY B U3yUEHHH Opra-
Hudeckoi xumud. [IpocnymmBanue Kypea JeKIuil co31aéT OCHOBY ISl U3yUEHUSI OPraHUYECKOM
XMMHU U OXBAThIBAa€T BCE TEMbI, BEBIHOCHMBIE Ha dK3aMeH. OHAKO, MPOCITyIIaHHBIE JICKIUH,
pPaBHO KakK M MPOYUTAHHBIE YIYEOHUKH OCTAIOTCS MACCUBHBIM 3HAHUEM JI0 TE€X MOp, MOKa He MPo-
U30MIET 3aKperieHne MaTeprana Ha KOJUIOKBUYMaX, MPH HAIMMCAaHUH TECTOB, KOHTPOJIbHBIX pa-
00T U aHanmu3e OIUOOK.

Paboueli mporpammoii mucuuiuinHbl «OpraHudyeckas XUMHS» TPEIyCMOTPEHa CaMOCTOsI-
TenbHas paboTa cTyAeHToB B o0beme 202 yacoB. CamocTosiTenbHas paboTa MPOBOIUTCS C LIETIO
yIIIyOJICHHsI 3HAHUH 110 TUCIMITIMHE U IPeyCMaTpUBaeT:

- YTeHHE CTYJCHTAMH PEKOMEHIOBAaHHOM JINTEPATYPhI U YCBOGHUE TEOPETUIECKOTO MaTEPH-
ayia TUCIUTUINHBL,

- IOJITOTOBKY K MPAaKTUYECKUM 3aHATHSIM, JJaDOPaTOPHBIM paboTaM U KypcoBO# paboTe;

- paboty ¢ UHTepHET - UCTOYHUKAMH;

- IOATOTOBKY K BBIMIOJHEHUIO TECTOBBIX 33JJaHUH, KOHTPOJIBHBIM paboTaM U cllaue 3a4yera u
HK3aMEHOB.

[TnanupoBaHre BpEMEHU Ha CAMOCTOSITENbHYIO Pa0OTy CTYJICHTaM JIydllle BCEro OCYyIIeCTB-
JSITh HAa BECh CEMECTD, MPelyCMaTpuBasi IPHU STOM PETYJISIPHOE MMOBTOPEHUE NIPOIIEHHOTO MaTe-
puana. Marepuai, 3aKOHCIEKTUPOBAHHBIN Ha JIEKLUAX, HEOOXOIUMO PETYJISIPHO JIOTIOJIHATh CBE-
NEeHUSIMU U3 JINTEPATYPHBIX HCTOYHHUKOB, MPEJICTABICHHBIX B paboyeil mporpaMMe JUCIUTUTHHEL
«Opranunueckas xuMus». [1o kaxxa0i U3 TeM JUIs caMOCTOATENBHOTO U3yUYeHHUs CIeyeT CHavyana
NPOYNTATh PEKOMEHIOBAHHYIO JTUTEPATYPy U IPU HEOOXOAMMOCTH COCTABUTH KPATKHiA KOHCIIEKT
OCHOBHBIX HOJIOXKEHUH, TEPMUHOB, CBEJICHUH, TPEOYIOIMX 3alIOMUHAHUSA U SBJISIFOIUXCS OCHO-
BOIIOJIAraloIIMMU B 3TOM TEME U JJI1 OCBOEHUS MOCIEAYIOLIUX pa3/IesioB Kypca.

Jlnst pacliMpeHusl 3HaHUM M0 AMCLUIUIMHE PEKOMEHJIyeTCsl MCIOoJb30BaTh MHTepHeT- pe-
CYPCHI: TIPOBOJIUTH TOMCK B PAa3IMYHBIX CHCTEMAax, TaKUX Kak OOIIME MOWCKOBBIC CHCTEMBI:
www.rambler.ru, www.yandex.ru, www.google.ru, www.yahoo.ru; ceruaibHble TOUCKOBBIE CH-
creMmsl: http://www.chem.msu.su/ rus/elibrary/, http://www.chemnavigator.hotbox.ru/.

CTyaeHT 10J17KeH 0CBOUTD, IIPEX/IE BCETO, «IPaMMAaTHKY» OPraHN4YeCKO XUMUU: TO3HAKO-
MUTHCA C KJIaccu(pUKanneil 1 HOMEHKJIATYpOl OpraHMYECKUX COSTMHEHHH, TIOTyIUTh Ha4aJIbHbIE
3HAaHUS O MPOCTPAHCTBEHHOM M 3JIEKTPOHHOM CTPOCHHMU COEIMHEHMH C KOBAJIEHTHOH CBS3bIO, O
TUTIaX pa3pbIBa KOBAICHTHBIX CBS3€H M KIIACCH(PHUKAIINY OPTaHMIECKUX peakiuii. OH I0J17KeH Mmo-
HATBOCHOBHBIE MPUHIUIBI TEOPHH DJEKTPOHHBIX CMEIIECHHH, OCHOBAaHHON Ha MHIYKTHBHOM U
Me30MepHOM A (eKTax pa3TUIHbIX TPYNITUPOBOK. Bee 3TH 3HAHMS OH JTOJKEH TOTYYHTh, U3ydast
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paszzen «TeopeTuueckne 0CHOBBI OPraHNYeCKO XMMHM, I[1€ OHU U3J10KEHBI HAa IPUMEpE IPo-
CTEHUIINX pEeaKIii MEeXIy KUCIOTaMU U OCHOBAaHUSMH. KHCIIOTHO-OCHOBHBIE peakui N30paHbl
JUIs 9TOM 1enu HecaydaiHo. COrjlacHO COBPEMEHHBIM IIPEJCTABICHUAM O MPUPOJIE KUCIOT U OC-
HOBaHUH, MOJABJIAIONIEE OOJIBIIMHCTBO OPraHMYECKUX PEAKUUil BKJIIOYAET KUCIOTHO-OCHOBHBIE
B3aUMO/JICUCTBUSI, IO KpallHEe Mepe, B KaUeCTBE OTAEIbHBIX CTaauH.

Bo BTOpOM pa3jeiie M3JI0keHa XMMUS OTJIENBHBIX KiaccoB. M30paHHast mocienoBaTelb-
HOCTb KJIACCOB TaKOBA, YTO MO3BOJISET OCTEIIEHHO 3HAKOMUTBCS C HOBBIMH PEAKIIMSIMHU, IIOHATH-
MU U KOHLIETILUAMU OPIraHUYECKON XUMHUH ¢ MAaKCUMaJIbHBIM COOJIIO/IEHUEM IPUHLIUIIA «OT MPO-
CTOrO K Cl0XKHOMY». [10 3TOM npruYKHEe B NEpPBbIX IIaBax U3JararoTcsi XMUMHUS yIJIeBOJOPOAOB 1
MeTOo/Jbl BBeCHHUS B MX MOJIEKYJIbI PA3JIMYHBIX (PYHKIHOHAJIbHBIX IPYIIIL.

[Tocne n3ydeHus auMKINYECKUX alu(aTHIecKux yriaeBogopoA0B OCHOBHOE BHUMAHUE Yy ie-
JIEHO MeToaaM TpaHchopManun pyHKIMOHAIBHBIX [PYIHI, PACCMOTPEHA XUMHUS FaJIOr€HIIPO-
U3BO/IHBIX, METAJUIOOPTaHUYECKUX U JJIEMEHTOOPraHMUECKUX COSIMHEHHH, CIIUPTOB, JIbJIETU/I0B
U KETOHOB, KAPOOHOBBIX KUCIIOT U UX NMPOU3BOJHBIX, AMUHOB M COJICH TMa30HUsA. 3aKaHYMBACTCS
U3y4eHHe MHOroo0pa3us OpraHuyecKiX COeIMHEHNH pacCMOTPEHUEM XMMHUU HEKOTOPBIX reTepo-
UKIMYECKUX COCTUHEHUH U BXKHEHIINX OMOOPraHMYECKUX CyOCTpaTOB - YIJIEBOJIOB, OCJIKOB U
HYKJIEMHOBBIX KHCIIOT.

N3yuyenune opraHuvecKux coeAMHEHUI IPOBOAUTCH 110 CJIeAYIOIIeMY IIAHY.

«Homenkiatypa». [IpuBoasarcs npuMepsl Ha3BaHUN HauboIee TUITUYHBIX [TPEICTaBUTENEH
naHHoro kiacca. [Ipennourenue otnaercsa cuctemaruueckoil Homenkiatype MIOITAK. Bmecte ¢
TEM YIOMHUHAIOTCS ¥ TPAJULIMOHHO IPUMEHsEMble TPUBUAJIbHBIE HA3BaHUS, a TAK)KE Ha3BaHUs 10
panuKanbHO-(PYHKIMOHATHHON HOMEHKJIAaType. To ke OTHOCHTCS M K Ha3BaHUSM COCTUHECHUN B
cXeMax OPraHUYeCKUX PeaKIHi.

«Cnoco6sb1 mosrydenusi». PaccmaTpuBaroTcst MeTO/1bl, HauOoJiee IUPOKO MPUMEHSIEMBIE B
IPOM3BOJICTBE U B MpenapaTUBHbBIX J1a0OPATOPHBIX CHHTE3aX. Peakiuu, COCTaBISAIONINE OCHOBY
3TUX METOJI0B, TOIPOOHO pacCMaTPUBAIOTCS B pasjenax «Peakuumy cOOTBETCTBYIOIIMX KIacCOB.

«Du3nyeckue cBoiicTBa U cTpoeHne». Kak npasuiio, nogpoOHO 00CykIaeTcsi CTPOCHUE
IPOCTEHIIETO MPEACTAaBUTENS COOTBETCTBYIOMIETO Kiacca. OOCyKIeHHe BEAETCS KaK B TepPMUHAX
3JIEKTPOHHBIX AP PEKTOB U TEOPUH PE30HAHCA, TAK U B paMKaX TEOPHH MOJIEKYJISIpHBIX OpOuTaeil.
OTHU AaHHBIE MTO3BOJISIIOT OLEHUTH [TOBEACHUE COOTBETCTBYIOIINX COEAMHEHUH B MPOCTEUILINX OJ1-
HODZJIEKTPOHHBIX PEAKIIMSIX.

«Peaknmm». PaccMmarpuBatoTcsi cBeieHHd O HanboJee BaKHBIX XMMUYECKUX IpeBpalie-
HUSX COEMHEHUI JAaHHOTO Kiacca.

«Hau0oJsiee BakHbIe PeACTABUTEIN». AHAIU3UPYIOTCS JAHHBIE O IPOMBILUIEHHOM MPO-
U3BOJICTBE, (PU3NYECKUX CBOMCTBAX M MPAKTHUYECKOM MPUMEHEHUH Hauboliee BaXKHBIX COEAMHE-
HUM COOTBETCTBYIOIIETO KJIacca.

IIpakTHKyM 10 OpraHn4YecKoi XMMHUHM NpeIaracT BO3MOXHOCTb Ha MPAKTUKE 3aKPEMUTH
MOJIy4YE€HHbIE TEOPETUYECKUE 3HAHUS U XUMUYECKUM IIYTEM MMO3HATh CTPOEHHUE U CBOMCTBA Opra-
HUYECKHX BellecTB. K BBIMOIHEHNIO TPAaKTUKyMa CJIeLyET IPUCTYIaTh I10CJIE OCBOEHUS TEOPETH-
YECKOro Marepualia.

YrtoOBbI B OJIHON Mepe MpeACTaBUTh MPOLIECC CTAHOBIIEHHUSI COBPEMEHHON OpraHnYeCcKOl Xu-
MUU B UCTOPHUYECKON PETPOCIIEKTUBE, pEKOMEHAyeTcsl 00paliaTh BHUMaHUe HA XUMHUKOB - aB-
TOPOB OTKPBITHSI TeX HJIH HHBIX OPraHu4YecKuX peakumii. [Ipu 3ToM TOT paxT, 4TO 3HAUNTEIB-
HO€ YHUCJIO YKa3aHHBIX PEaKIMil U3yuyeHO MHOTHE IOl TOMY Ha3ajl, He JO0JKEH BBOAWTH B 3a-
onmyxxaeHue. MpIciab 0 TOM, 4TO (pOpMUpOBaHME OPraHUYECKON XMMUU KaK HayKH JaBHO 3aBEp-
IIEHO ¥ BCE OPraHMYECKUE PEaKIMH YKe OTKPBIThI, HeBepHa. CoBpeMeHHasi OpraHuyeckasi XuMus
- 0/1Ha U3 HauboJiee TMHAMUYHO PAa3BUBAIOIIMXCS XMMUYECKHUX TUCUUIUIMH. ExkeronHo uccnenona-
TEJIM OTKPBIBAIOT COTHU HOBBIX OPraHUYECKUX PEAKIUIl, CHHTE3UPYIOT JECSATKU ThICSIY HOBBIX CO-
eIMHEeHUH. DTOT MOTOK HOBOM MH(pOpPMAIINU, HECOMHEHHO, TPEOyeT MOCTOSHHOTO COBEPIIEHCTBO-
BaHUs TEOPETUYECKUX TOJXO0B, KaK B OLIEHKaX pPEeaKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX CO-
€AMHEHUH, TaK U B CTPATETUX OPraHUYECKOTO CUHTE3A.
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[Ipexne 4yeM NpUCTYNUTh K BBIOJHEHUIO 3aJaHUI JJI1 CAMOKOHTPOJIS, CTYZEHTaM HE0OXo-
MO U3YYHUTh PEKOMEHIYEMYIO 0 KaKJ01 TeMe nuTeparypy. O0umii criucok yueoHoH, yuedHo-
METOJMYECKON U HAyYHOU JIMTEPATypPhl IPEICTABIIEH B OTAEIBHOM Pa3zeiie IPOrpaMMBbl.

PexomeHnaanmum Kk U3y4eHUIO OTAEJBHBIX TEM Kypca:

ITpu u3yuenun remsl « OCHOBBI HOMEHKJIATYpbl OPraHMYECKHX COeTMHEHUI» 0c000€ BHUMA-
HUE ClleAyeT 00paTUTh Ha 3amectuTenbHyo HoMeHknatypy (MIOITAK). 3uate ocHOBHBIE ITPHUH-
LIUIIBl IOCTPOCHMSI HA3BAaHUI OPraHUYECKUX COCAVHEHMMH, NMOHATHUS pOJOHAyYanbHas CTPYKTYpa,
XapaKTepUCTUUECKHUE TPYIIIbI, 3aMECTUTENb, pajrKal. Ha3BaHMS OCHOBHBIX KJIACCOB OpraHuye-
CKUX COEUHEHUH, CIOXKHBIX IOJH - U reTepo(yHKIIMOHAIBHBIX COCTUHEHUH.

[Ipu n3yuenun temsol « TUnbl cBsi3el, MPOMEKYTOUHBIE YACTHUIIBI B OPTAHUYECKUX PEAKLIUAX.
OnexTpoHHbIe 3P PeKTh 0c000e BHUMaHUE ClIeAyeT 00paTUTh HaXapaKkTep pa3pbliBa CBsI3€i B Op-
TaHUYECKHUX COCIMHEHUSX, TPOMEKYTOUHBIX YaCTHIIBI, (panKajbl, KapOOKATHOHBI,KapOaHUOHBI),
a TaKXke JIEKTPOHHbIE YPPEKThI 3aMeCcTUTENCH (MHIYKTUBHBIM, ME30MEpPHBIN) U UX BIMSHUE HA
YCTOMUYMBOCTh PAIMKAIOB, KAPOOKATHOHOB U KapOAaHHOHOB.

ITpu nzydenun temsl «KUCIOTHI U OCHOBaHMS» ClIEAyeT 0OpaTUTh BHUMAHKE Ha KUCIIOTHI U
ocHoOBaHus bpencrena u JIbronca, CONpsKEHHbIE KUCIOTHI U OCHOBAHMSA. Y CBOUTH IpuHuu [Iup-
COHA.

[Tpu m3ydyennn tembl «CTepeoxXuMus» 0co00e BHUMAHHE CIEIyeT OOpaTHTh Ha CIIOCOOBI
1300pakeHUs MPOCTPAHCTBEHHOTO CTPOEHMS MOJIEKYN C SP -TMOPUIN30BAHHBIMH YIJIEPOIOM:
KJIMHOBH/IHBIE MPOEKIUH, "IE€CONMIbHbIE KO3JIbl'", TpoeKnu HptoMeHa. Y CBOUTH MOHATHS «KOH-
bopmanun», «kkoHGOpMepb», ACUMMETPUYECKHM aTOM yIiiepo/ia, OTIInYMe KOH()OpMaIHii OT KOH-
burypanmii, npuHIMI R,S-HOMEHKIIaTypBl SHAHTHOMEPOB, ITpoeKun duiiepa, n300paxeHne Mo-
JIEKYJIbl JAaHHOTO COEJMHEHUS C TOMOIIBIO Pa3IMYHbIX IPOEKIIMOHHBIX (hOpMYJI, MEpexoi OT OA-
HOW TIPOCKIIMOHHON (OPMYIIBI MOJICKYJIBI K JPYTOM.

W3ydenue crneayromux pasaesoB (BaKHEHIINX KIaCCOB OPraHMYECKUX COETMHEHUN) pe-
[10JIaraeT 3HaHue:

1) Ha3BaHuii HanOOJIee TUITMYHBIX MPEICTABUTENICH TAHHOTO Kiacca (MPeINoYTeHUE OT/Ia-
etcs cucreMatuueckoir HomeHkiarype MIOITAK),

2) METO/1I0B CUHTE3a, HauboJIee MUPOKO MPUMEHIEMBIX B IPOU3BOCTBE U B J1a00paTOpHUsX,

3) cTpoeHHe MPOCTEUIIEro MpPEeACTaBUTENsl COOTBETCTBYIOIIErO Kiacca (Kak B TEPMHHAX
ANIEKTPOHHBIX APPEKTOB U TEOPHUH PE30HAHCA, TaK U B PAMKaX TEOPUHM MOJIEKYJSPHBIX OpOUTa-
nen),

4) Hanbosee BaXKHble XUMUYECKHE MPEBPAIICHUS COSIMHEHUH JaHHOTO Kiacca, OCHOBHBIE
MEXaHHU3MbI PEAKIU,

5) cBefieHUsI O MPOMBILIUIEHHOM NPOU3BOACTBE, (PU3NYECKUX CBOMCTBAX M MPAKTUYECKOM
IPUMEHEHUN HanboJiee BaXKHBIX COEMHEHU COOTBETCTBYIOIIETO KJlacca.

ITpu u3yuenun pazzgena Il «Puznyeckre MeTOIbl UCCIEIOBAHUS B OPraHUUECKOW XUMUIDY
cienyeTr oOpaTUTh BHUMaHHE Ha MPUMEHEHHE (PU3MUECKUX METOJOB ISl YCTaHOBJICHUS CTPYK-
Typbl OPraHUYECKUX COCTMHEHUI U MEXaHU3MOB PEaKLIUM.

Pa3bsicHeHus1 10 NOBOAY padoOTHI ¢ TECTOBOI CUCTEMOIi Kypca.

Ilocne n3y4yeHust OCHOBHBIX pa3fesoB Bam npeiaratorces 3a1aui, Ha OCHOBaHUU KOTOPBIX
COCTaBJISIFOTCS BapHaHThl KOHTPOJIBHBIX palboT, MpeaycMOTpeHHbIe IMporpamMmoil. B mocoOue
BKJIIOYEHBI TECTOBBIE 3aJjaHUs JJIsl IPOBEPKU OCTATOUYHBIX 3HAHHUH O MpeaMeTy (Takasi IpoBepKa
MPOXOJUT HAa YETBEPTOM KypCe B CEJTbMOM CEMECTPE).

Tect cocrout u3 yacreit A (¢ BbiOOpoM oTBeTa), B (3amanust Ha COOTBETCTBHE, MO0 He-
CKOJIBKO MpaBMIIbHBIX O0TBETOB), C (BBl JOMKHBI 1aTh pa3BEPHYTHIM OTBET CAMOCTOSTENHHO).

Kasxnprit Tect onenuBaeTcs 1mo 40- 6anpHoM mkaie (qactb A-1 6amt, yacts B-2 6ana, yacts
C-3 6anna).

CogeTbl 110 NOATOTOBKE K IK3aMeHY (3a4eTy):

[Ipu moAroTOBKE K 9K3aMeHy (3a4eTy) 0co00e BHUMaHHUE CJIETyeT OOpaTUTh Ha CIIEIYIONINe
MOMEHTHI:
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1. TeopeTnueckuii MaTepral cieayeT NOBTOPUTH B MOPSAKE, TPEAYCMOTPEHHOM MpOrpaM-
MO, oOpamasi o0co00e BHUMaHHE Ha TEHETUYECKYIO CBS3h MEXIY Pa3UYHBIMU KJIacCaMH Opra-
HUYECKUX COCIMHEHUM.

2. BBIMIOJIHUTE BCE pEKOMEHIyeMbIe MMPAKTUICCKUE 3aTaHMSI.

OnpIT mpuemMa 3K3aMeHa (3a4era) BhISIBIII, YTO HAUOOJbIINE TPYJHOCTU MPHU MPOBEACHUU
HK3aMeHa (3a4yeTa) BO3HUKAIOT IO CIEAYIOIINM pa3ieiiaM:

- Crepeoxumusi. OnTuueckas uzomepus. AGCOIIOTHAS KOHPUTYpALIUSL.

- DIIEKTPOHHOE CTPOCHUE OPTaHUYECKUX COeINHEHHH. B3anMHOe BIMsSHIE aTOMOB B MOJIe-
kyne. MaTepripeTanus ¢ mo3UIMi 3JIEKTPOHHOM TEOPHUH.

- MexaHu3MBbl peakiui.

Jliig Toro uTo6bl n30ekaTh TPYIHOCTEH MPU OTBETAX IO BHIIICHA3BAaHHBIM pa3/iesiaM, PeKo-
MEHJTyeM:

1) cucTeMaTHYECKH TOTOBUTHCS K 3aHATHSIM,

2) HE OrpaHUYMBATHCS 3ayYMBAHUEM TEKCTa, a UCKATh IPHUUYUHHO-CIICACTBEHHbBIC CBSI3H,

3) MOAKPEIUIATh TECOPETUUCCKHE 3HAHUS PEIICHUEM 3a/1ay.

PexoMeHnaauuu no HAMUCAHUIO KYPCOBOI padoThI
KypcoBas pabGora — ogHa u3 00s3aTenbHBIX (OpPM y4eOHO-HUCCIEIOBATENBCKONW PabOThI
CTYZCHTA, BBIMIOJIHAEMAst B MIPEIesiaX YacoB, OTBOAMMBIX Ha CAMOCTOSATEIBHOE U3yYSHHE TUCIIH-
rwinHb B cooTBeTcTBUHU ¢ DI'OC BO. Kypcosas pabota BeinonHsieTcs: B cooTBeTcTBUU ¢ [lomoxke-
HUEM 0 KypcoBoil padore (npoekte) B PI'BOY BO «BI'TIV».

1. [Ipexxae yeM MpUCTYNUTh K HAMHCAHUIO PadOThI CIeAYeT HAMETHTh MPUOIN3UTEIbHBIN
IUTaH PacIOJIOKECHUS MaTepHaa.

2. PaboTa 10mKHA UMETh: TUTYJIBHBIN JIUCT, OTJIaBJICHHE, BBEACHHUE, 0030p TUTEPATyphl 1O
3aTparuBaeMbIM BOIIPOCAM, H3JIOKEHUE U 00CYKIIEHHE PE3YIbTaTOB PadOThI, ONMCAHHUE IKCIIEPH-
MEHTA, BBIBOJIBI, CIIMCOK JINTEPATYPbI U, B HEKOTOPBIX CIy4asX, MPUIOKEHUS.

3. Uto kacaetcs opOpMIIEHUS TUTYJIBHOTO JIMCTA, CIIUCKA JIUTEPATYPHI, ONMUCAHUS SKCIIEPH-
MEHTa, TO OHHU JIOJKHBI OBITh BBIAEPKAHBI B CTPOTOM COOTBETCTBHM C HOPMaMH, MIPUHATHIMU B
MIOJIOKEHHUH O TIOPSIIKE HAIMCAHUsSI KyPCOBBIX paboT. bosbioe BHUMaHNE TOKHO OBITH yIEIIEHO
JUTEPATypPHOU rPaMOTHOCTH, YETKOCTH U BBIPA3UTEIHLHOCTU TaOIUII, TPA(QHUKOB U CXEM.

4. TuTynBHBIN JHCT, BBEJICHHUE M BEIBOBI OOBIUHEE IeJIeco00pa3Hee MICaTh IMOCIe TOT0, KaK
BCs paboTa y)Ke HamrcaHa M €CTh BO3MOXKHOCTh OIICHHUTH €€ B 1enoM. Omnucanue 3KCIepUuMeHTa
HaJI0 TOTOBUTH 10 YaCTsIM, [0 Mepe €ro BhinoaHeHus1. Hanmuuue Takoro pona "3aroroBok" xoporio
OTpPEAAKTUPOBAHHBIX, CUJIBHO yIIpolaeT padboTy. BeckMma xenarensHo Takke, YTOOBI M 0030p JIn-
TepaTypsl OBUT BYEPHE HANIMCAH 3a70JIT0 JJO OKOHYAHUS KCIIEPHUMEHTA.

5. KypcoBas pabora siBisieTcst opuiManbHbIM JOKYMEHTOM, MIOATOMY €€ TUTYJbHBIN JIUCT
JIOJKEH OBITh 0(DOPMIIEH B COOTBETCTBUU C TPEOOBAHUSIMHU.

7. OrnaBneHue paboOThI B IEPBOM BapHaHTE JEIAETCS B CAMOM Hayaje, Tak KaK OHO JIOJDKHO
OTpaXkaThb CTPYKTYPY paOOTHI, BBISBIATH JIOTHYECKHE B3aMMOCBSI3H OT/CIBHBIX YacTeil. HoTIa
yA00HO TUTaH cAeNaTh B BHUJE oryaBieHus. OKOHYATeNIbHOE OTJIaBJICHHE COCTABISETCS B CAMOM
KOHIIE pa0OTHI.

7. BBeneHue N0KHO KPaTKo U3JIaraTh 1eNb U 3a7a4i, CyIIHOCTh pa0OThI, a TAK)KE OCHOBHBIE
IyTH €€ BBINOJHEHUs. FIMEHHO 371ech ClieyeT yKa3aTh Ha TEOPETUYECKYIO WM MPAaKTUYECKYIO
3HaUUMOCTh paboThl. Heo0X0qumo Takke Mo JYepKHYTh, €CITH padoTa WK 4acTh €€ 3aBepIlieHa U
HaIpaBJieHa B TIeYaTh /HJIM MOXKET OBITh YKE OIyOJIMKOBAHA/.

Bo BBeseHNN H3MaratoTcsl He BBIBOABI, &, TJIABHBIM 00pa3oM, 3HaYMMOCTh paboThl. MHOTHA
MOJIE3HO 371eCh OOBSICHUTH PACTIONOKEHNE MaTeprana B Barmeii padoTe.

8. HeoOxommMo CKpyIye3HO TOYHO OrOBapuBaTh B paboTe, KAKHE U3 MCIOJIb3yEeMbIX JTaH-
HBIX TIOJTyYeHBI JTUYHO Bamu, n yka3zarh (haMuJIHIO HCIIOTHUTEIIS.

9. BBIBOIBI TOMIKHBI OBITH KPATKHUMH, TOHSITHBIMH U o0eriaromumu. Kaxmaoe otaensHoe mo-
JIOKEHHE JIOJDKHO OBITh 3aHyMEPOBaHO.

10. B xoHI1e paboThI B BUJIE IPUIIOKEHUH OBIBAET MOJIE3HO MOMECTHTH TAOIHIIBI, YEPTEKH,
KPHUBBIC, CIIEKTPHI.
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11. TuTynbHBIN JUCT, OrJaBlIeHUE HE HyMepytoTcs. Hymeparus nmpou3BoauTcs ¢ nepBou
CTpaHHULbI BBEICHUA. JTa CTpaHUIa OIy4aeT HoMmep 3.

12. IIpu cocTaBieHUH JTUTEpaTypHOro 0030pa cieayeT obpamars oco0oe BHUMaHUE Ha HC-
YepHBIBAIOIINN TIOJ00p JTUTEPATYPHI, XOTs OBbI 10 CPABHUTEIBHO Y3KOMY BOIIPOCY.

13. B GonpHIMHCTBE CIy4aeB cCleAyeT pacioyiaraTb MaTepuall He IPOCTO B UCTOPUYECKOU
II0CJIEI0BATENBHOCTH, @ HA OCHOBAaHUM XUMHUYECKOH JIOTUKH, KPUTUYECKH OCMBICIINBAsI JaHHBIE U
B3IJISIbl Pa3InYHBIX aBTOpOB. He crenyer cpaBHUBaThH 0€3 JOKHOIO ydyeTa BPEMEHHU JaHHbIE,
II0JIy4YEHHBIE B [TPOLIUIOM BEKE U B HAIIU JHHU.

14. JIutepaTypHblii 0030p HE IOJDKEH OBITH (popManbHOM CBOAKOHN auTepaTypbl. Heobxo-
JMIMO TIPOAHAIM3UPOBATH JIUTEPATYyPHBIE TaHHBIE, TIOKA3aTh CBOE OTHOIICHUE K HUM, MOXKET OBbITh
HAMETHUTh HEKOTOPBIC MYTH BBIACHEHUS TEMHBIX y4acTKOB. Poib TOro miau mHOro aBTropa, pado-
TaBIIETO B JAaHHOH 00JacTH, Tak ke MoJbKHA ObITh mpoaymana. He kaxayio damMuinuio ciexyer
JaKe U YIIOMUHATh B TEKCTE - JIOCTATOYHO TOTO, YTO OHA OYJIET B CIIMCKE JIUTEPATYPHI.

15. N3naras cymecTBo cOOCTBEHHOH pabOThI, cTapaiiTech Y€TKO IMOKa3aTh, 4TO CACIAHO, KaK
CIeNIaHO, KaKKe BBIBOJBI CIEIYIOT KaK U3 MOJIYYEHHBIX JAHHBIX, TaK U IIPU COMOCTABICHUU UX C
JUTEepaTypHbIM MaTepuaaoM. Hajo BHUMATENbHO CIENUTh 3a TEM, YTOOBI CBOW MaTepuai HE CMe-
[IMBAJICS Y YUTAIOUIETO C JTUTEPATypPHBIM, TO €CTh YUTAIOUIEMY JIOJDKHO OBITh SICHO, YTO HOBOTO
naia pabota. B aTom pasjiene MeHbIe Bcero Mecra s mabinona. Kaxmas pabora g0mKkHA OBITh
U3JI0’KE€HA CBOMM OCOOBIM criocoboM. Jlesno aBTopa HailTH Haubolee yJauHblil BApUaHT.

16. B TekcTe, B COOTBETCTBYIOLIMX MECTAX, OJKHBI OBITh TaHBI OTCHUIKM K TaOJIHIIAM W
JIPYroMy WJUTFOCTPATUBHOMY MaTepuay.

Ecnu B paboTe MHOTO MIUTFOCTPaTUBHOTO MaTepUala, TO [esiecoo0pa3Ho OBIBAET COCTABUTh
OTJIeNbHBIN yKa3aTelb Ta0nuIl win pucyHkoB. Kaxnas tabnuia, rpaduk Wik pUCyHOK /CrieKTp/
JOJKHBI UMETh HE TOJILKO HOMEP, HO ¥l Ha3BaHUE /TIOTIHCH/ .

17. KypcoBast paboTa J0KHA CBUAETEILCTBOBATH 00 YMEHUH aBTOpPA TOUHO MOJI30BATHCS
Hay4YHOU TEPMUHOJIOTHEH.

18. DxciepuMeHTalIbHAS YaCTh JOJKHA HAUMHATHCS OMUCAHHEM HCIOIb3yeMbIX TPUOOpPOB
¥ METO/IOB UcClieToBaHMs. Tak, mpy OMMCaHUN METO/1a CIEKTPOPOTOMETPUHN UCTIEKTPOPOTOMETpa
HEOOXO0MMO yKa3aTh MapKy mpuOopa, YCIOBHS 3alHUCU CHEKTpa (pacTBOPUTENH), Pa3MeEpPhI KIO-
BETBI, TOJIIIMHY HOTJIOUIAIOIIEro €105, KOHIIEHTPAIUIO JJI1 PaCTBOPOB.

19. OpuruHanbHBIN KCIIEPUMEHT JIOJIKEH ObITh OMMCAH 110 BO3MOXKHOCTH HOAPOOHO.

20. Criucok nuTeparypsl J0JKeH ObITh 0hOpMIIEH B MOPSAKE YIIOMUHAHUS UCTOYHUKOB B
TEeKCTe, TJe OHU OTMedaeTcs apabckumu nudpamu, 3aKIOYCHHBIMH B KBaJpaTHbIE CKOOKU.
CchUIKM Ha MHOCTPAaHHBIE HCTOYHUKHU MTPUBOJATCS Ha si3bIke opuruHaina. Ha HeomyOnnkoBaHHbIE
MaTepuaibl CCBUIKM HE JolycKaroTcd. He cienyeTr nmoj ogHUM HOMEPOM J1aBaTh CCBIJIKM Ha He-
CKOJIbKO paboT.

YueOHO-MeTOANYeCKOe 00ecTIeYeHrne CaMOCTOSITeIbHOI PadoThl
CTYJIEHTOB 110 AUCHHILIMHE

No KonunuecTtBo
n/m 9acoB, B CO-
HaumenoBanwue pa3nena (Tembl) @DOopMBI/BHIBI CAMOCTOSATEIHHON OTBETCTBUU C
JTUCTUTUTAHBI paboThI yueOHO-Te-
MaTHYECKUM
TUTAHOM
| TeopeTnyeckne 0CHOBBI OpraHuve- 26
CKOM XMMMHU
1 Mertoap! u3yuenus opranndeckoro Be- | Odopmienue mabopatopHoii pa- 6
IIecTBa OOTHI ¥ IOJITOTOBKA OTYETA
2 OcCHOBBI HOMEHKIIATyphI OpraHudecknx | M3ydeHre OCHOBHOU U JIOTIOTHH- 4
COECIMHEHUM. TEJIBbHOM JINTEPATypPhl
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TeIbHOM JuTepaTypbl. Odopmiie-
Hue 1abopaTOpHOM paboTHI U MOJI-
roToBKa otyera. Penienue 3agaq

3 Tunel cBsi3el, MPOMEKYTOUHBIE Ya- N3ydeHne OCHOBHOM U JIOIOJIHU- 4
CTHIIbl B OPraHMYECKUX PEaKLUsX. TEJbHOMN JIUTEPATypPhl
DneKTpoHHBIE AP PEKTHI.
4 Kucnotsl U ocHOBaHUA N3ydyeHnne 0OCHOBHOM M JIONIOTHU- 4
TEJIbHOM JINTEPATyPhl
5 Crepeoxumust M3ydyeHnne 0OCHOBHOM M JIOTTOTHU- 2
TEJIbHOM JINTEPATyPhl
6 [IpakTuueckoe 3austue 1 mo reme: N3ydyeHne OCHOBHOM M JIONIOTHU- 6
«TeopeTnueckue OCHOBBI OpraHuye- TEJIbHOM JINTEpaTypPhl
CKOU XUMUU»
1 Ba:kHeiinue Kjaacchbl OpraHu4ecKnux 166
coeHHEeHU
1 AJkaHbl N3ydyeHne OCHOBHOM M JIOITOTHU- 6
TeabHOM JIuTepaTypbl. Odopmie-
Hue J1abopaTOpHOU pabOThI U MO~
roToBKa otueTa. Pemenue 3agau
2 AJKEHBI N3yyeHre 0CHOBHOM U JIOTIOTHH- 6
TenbHOU uTeparypbl. Odopmite-
HUe 1abopaTopHOI pabOTHI U MO-
roToBKa otueTa. Pemenue 3agau
AJKUHBI N3yyenre 0CHOBHOM U TOTIOJTHH- 6
TeNbHOU JTeparypbl. Odopmite-
HUe 1abopaTopHOil pabOTHI U MO-
roToBKa oruera. Penienue 3anaq
4 AJKagreHbl N3yyeHrie 0CHOBHOM U JIOTIOTHH- 4
TEJIbHOM JIuTepatypsrl. Pemenue 3a-
a4
5 HyxkneodpunsHoe 3amenienre y Hachl- N3yuenre 0CHOBHOM U TOTIOJTHU- 6
IIEHHOT'O aTOMa yTriepojaa TenbHOU uTeparypbl. Opopmite-
HUe JabopaTOpHOM pabOTHI U MOJ-
TOTOBKA OTYETa
6 Peaknun snumuHUpOBaHU N3ydeHne OCHOBHOM M TOTIOJIHU- 2
TEJIbHOM JIUTEpaTyphl
7 CnupTsl ¥ IPOCTHIE 3PUPHI N3yueHne OCHOBHOM M TOTIOJIHU- 8
TenbHOMU uTeparypbl. Opopmite-
HUe J1a00paTOpHOM pabOTHI U MO/-
roToBKa oTueTa. Pemenue 3agau
8 MeTtajtoopraHu4ecKue COeTMHEHUS N3ydyeHne OCHOBHOM M JIOMTOJTHU- 2
TEJIbHOU JIUTEpaTypPhl
9 ApomaTH4ecKue yriaeBog0pOabl N3yuenre oCHOBHOM U TOTIOTHU- 22
TeJIbHOM JuTeparypsl. Odopmie-
HUe JabopaTopHOI pabOTHI U MOJ-
roToBKa oTueTa. Pemenue 3agau
11 | Peakuu snektpoduiabHOrO 3aMenieHus | M3yueHne ocHOBHOM M JOTIOTHH- 6
B apOMaTHYECKOM sy TEJIbHOMN JIUTEPATYPhI
11 | HykneodunbpHOoe apoMaTHueckoe 3ame- | M3yueHre oCHOBHOM M JOTIOJTHU- 4
LIICHUE TEJIbHOM JINTEPaTypPhl
12 denomnsl N3yueHnrne 0OCHOBHOM U TOMOJTHU- 8
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13

ATbIeruansl 1 KETOHEI

N3ydyenue 0OCHOBHOMW U JIOIIOJIHU-
TeabHOM JuTepaTypbl. Odopmiie-
Hue J1abopaTopHON paboTHI U MOJ-
roToBKa oTueta. Pemenue 3amay
COop maTepuana Jisi BBITOJIHCHUS
KypcoBoii paboTsl. [lonroroBka
TEKCTa KYPCOBOW pabOTHI.

14

Kap60HOBBIC KHCJIOTBI U UX ITPOU3BO/-
HBIC

H3ydyeHnne 0OCHOBHOM M JIONIOTHU-
TeJIbHOM JuTeparypsl. Opopmie-
HUe 1abopaTopHOIl pabOTHI U TOJ-
roToBKa otuera. Pemenue 3agau
COop maTepuana Jis BHIITOJIHEHUS
KypcoBoli pabotsl. [loaroroska
TEKCTa KypCOBOMl pabOTHI.

26

15

Hurpocoennnenus

N3ydyeHne OCHOBHOM M JIOIIOJTHU-
TeabHOM JIuTepaTypbl. Odopmiie-
HUE 1abopaTopHOIl pabOTHI U MO
rOTOBKA OTYETa

16

AMUHBI

N3ydyeHnne OCHOBHOMW M JIOTOTHU-
TenbHOMU uTeparypsl. Opopmite-
HUE 1abopaTopHOIl pabOTHI U MO
roToBKa otuera. Penienue 3agau

17

Jnazo- 1 a3ocoeMHEeHUS

N3ydyeHnne OCHOBHOM M JIONTOJTHU-
TenbHOMU uTeparypsl. Opopmite-
HUE 1abopaTopHOIl pabOTHI U MO
roToBKa otuera. Penienue 3agau

18

].II/IKJ'IO&.HK&HI)I " UX INPOU3BOJHBIC

N3ydyeHnne OCHOBHOMW M JIONTOJTHU-
TenbHOU uTeparypbl. Opopmite-
HUe 1abopaTopHOI pabOTHI U TO/-
roToBKa otuera. Penienue 3agau

19

I'eTeporukiueckrne cCoeTUHEHUS

N3yueHnue oCHOBHOM IUTEpaTyphl U
JIOTIOJIHUTENBHOM JTuTepaTypsl.Pe-
menue 3anad. Odgopmienue 1abo-
paTopHOi pabOTHI U MOATOTOBKA
oT4eTa

20

AMI/IHOKI/ICJ'IOTBI, OCTUABI U OcnKu

N3yyenre 0CHOBHOM TUTEPATYPHI.
Odopmienue nabopaTopHoii pa-
OOTHI U IOJITOTOBKA OoTYeTa. Pere-
HUE 3a/1a4

COop maTepuana s BHIIOJHEHUS
KypcoBoii pabotsl. [TonroroBka
TEKCTa KYpPCOBOM pabOTHI.

21

YrineBoabl

W3ydenue OCHOBHOM U JIOTIOJIHU-
TenbHOUUTEpaTyphl. OdopMmieHue
n1abopaTopHOil paboThI U OATO-
TOBKa oTyeTa. Pemenue 3anau

12

Du3uyecKue MeToAbl UCCICA0BAHUS
B OPraHUu4ecKoi XUMUM

10

Wnentudukaius opraHn4eckux Be-
mectB meroaoMm Y @- u UK-cnektpo-
CKOITNH

N3ydeHne OCHOBHOM U JOIOJIHU-
TEJIbHOMINTEPATYPhl, pEIIEHUE 3a-
Jad
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W nenTudukanis opraHnyeckux Be-
LIECTB METOJOM CIIEKTPOCKOIIHUH IIPO-
TOHHOI'O MarHUTHOI'O PE30HAHCA

N3ydyenue 0OCHOBHOMW U JIOIIOJIHU- 4
TeIbHOWIUTEPATYPHI, pELICHHE 3a-
Jaq

Wnentudukanus opraHn4eckux Be-
IIECTB METO/IOM MacC-CIIEKTPOMETPUU

H3ydyeHnne 0OCHOBHOM M JIONIOTHU- 3
TEJIbHOMINTEPATYPhI, pELLICHUE 3a-
mag

S ITPAKTUKYM 11O JMCIIMIIVIMHE
IInan 1aGopaTOpHBIX 3aHATHIH

No Tema mabopatopHoit Bcero
/i Tewma 3ansTus paboThI 4acoB
1. | Meronsl u3yueHus OPraHUYECcKOro Be- | TexHuka 0e30macHOCTH mpu paboTe B 2

IeCTBa 71a00paTOpUM OPTaHUYECKOW XUMHUHU.
[IpaBuna BemeHus J1a0OPATOPHOIO
JKypHaJIa
KavecTBeHHBIN 3JIEMEHTHBIM aHAIN3 6
OPraHWYECKUX COCITMHCHHM
2. | AnxaHbl AJIKaHbI 6
3. | AJakeHsl AJIKeHBI 6
4. | ATKuHBI AJIKMHBI 6
5. | HykneodunpHoe 3amemnieHue y Hacel- | ['anoreHonpounsBoanbie — anudarnde- 6
IIEHHOTO aTOMa yrJiepo/ia CKHX YTJIEBOJOPOJIOB
6. | CriupThl U IpOCTHIE FUPEI OpHOaTOMHBIE CIIUPTHI 6
MHOroaroMHbl€  CIUPTHI, TMPOCTHIC 6
3(UPHI, CIOXHBIE PUPHI MUHEPAITb-
HBIX KHCJIOT
7. | Peakmuu 2JIEKTPOPMIBHOTO 3amMelie- | ApOMaTHYECKUEe YTIIEBOJIOPOMIBI psa 6
HUS B apOMaTHYECKOM STy OeH3o0ma
ApomMatudecKkue yriaeBo10poabl ¢ KOH- 6
JICHCUPOBAaHHBIMA M HEKOHJICHCUPO-
BaHHBIMH O€H30JIbHBIMU sIAPAMU
Kpacurenn TpU(EHUIMETAHOBOTO 6
psaa
8. | deHoutb DeHOoTBI 6
9. | Anpaerupl U KETOHBI Anbaeruipl ¥ KETOHbI 6
10. | KapOoHOBBIE KHCIOTHI M UX TPOU3BOJI- | MOHOKapOOHOBBIE KUCIIOTHI 6
HbIE HenpenenbHble KUCIOTHI U KHUPHI 6
JnkapOOHOBBIE KHCIOTHI 6
['MapOKCH- U OKCOKHUCIIOTEHI 6
11. | HutpocoenuHeHus Hutpocoennuenus 6
12. | AMunbI AMUHBI 6
13. | Inazo —u a30CcOCAUHEHHS JlmazocoeguHEHUS 6
A30coeInHEHN 6
14. | llukmoalkaHbl M UX TMPOU3BOIHbIE [{ukmoankaHbl 6
15. | I'etepoumKIMyYecKrue COSTUHEHHS ['eTepOlIMKINYECKUE COSAMHECHHUS 6
16. | AMHHOKHCIIOTBI, TENTHJIBI U OCITKH AMWHOKHCIIOTBI 6
17. | YrueBoasl Monocaxapuabl 6
Ju- 1 monmcaxapusl 6
UTOro 142
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Jlabopamopnan paooma Nel
Texnuka 6e3onacnocmu npu padome 6 1adopamopuu opzanuveckoit xumuu. Ilpaguna eede-
HUA 1a00pamopHozo HcypHana.
Obuwue npasuna.

PaGora B xumHuueckoi 1abopaTopuu CBsA3aHa C HEKOTOPOM OMACHOCTHIO, TOCKOJIBKY MHO-
rUe BEUIECTBA B TOM WJIM MHOW CTEIEHU 5/I0BUTHI, OTHEONACHBI U B3PHIBOOIACHBI.

B03MOXHOCTh HECUACTHBIX CITy4aeB MOKET OBbITh MCKITIOUEHA MPU BBIMIOJIHEHUN BCEX MEP
IIPEIOCTOPOKHOCTH.

CymiecTByI0T 001I11e TpaBuIia, BEIIOJHEHHE KOTOPHIX 003aTeNIbHO IS KaX10T0 paboTa-
IOLLETO B JIAOOPATOPUH HE3ABUCUMO OT TOT'0, KAKOM SKCIIEPUMEHT OH BBIIIOJIHSET.

1. PaGoTarh ogHOMYy B JabOpaTopuu KaTErOpUYECKH 3alpellaercs, Tak Kak B clydyae
HECUYaCTHOTO Cirydasi Oy/1eT HEKOMY OKa3aTh IIOMOIIb TOCTPAJaBIIEMy U JTUKBUAUPOBATH MTOCIE/-
CTBUS aBapHH.

2. Bo BpeMs paboThl B 1abopaTopun HEOOXOIUMO COOTIOAATh YUCTOTY, TUITHHY, MTOPSIOK
U TIpaBUJIa TEXHUKU O€30MaCHOCTH.

3. Kaxnprii paboTaronmuii JOJKEH 3HATh, TJ€ HAXOAATCS B JIaDOPaTOPUU CPEICTBA MPOTH-
BOIOKapHOM 3allUTHl U alTeuyka, CoJepiKallas Bce HeoOXOAMMOoe Ul OKa3aHHs MEepBOil Menu-
[UHCKOU ITOMOIIIH.

4. Kareropuuecku 3ampemniaercs B 1ab0paTtopuu KypuTh, IPUHUMATD MUY, TUTh BOJY.

5. Henw3s mpuctynate K paboTe, He yCBOMB BCEU TEXHUKH €€ BBHITTOJIHCHHUSI.

6. ONBITHI HY)KHO MTPOBOAUTH TOJIBKO B YUCTOU mocyae. [locne okoHuaHus SKCIIEpUMEHTa
NOCYAY CIEIYET MBITh Cpa3y Ke.

7. B mporiecce paboThl HEOOXOAUMO COOIIOIATh YUCTOTY, AKKYpaTHOCTh. ClIeIUTh, YTOOBI
BELIECTBA HE MOMNAJaIM Ha KOXKY JIMIA U PYK, TaK KaK MHOT'HE BELECTBA (raJIOr€HOIIPOU3BOIHbIE,
(beHOIBI, HUTPOCOCIMHEHH S, HENPEEIbHbIE COSAMHEHUS U JIP.) BBI3BIBAIOT Pa3IpakKeHUE KOXKHU U
CIIM3UCTBIX 000JI0YEK.

8. BemectBa B m1aboparopun Helb3s IPoOOBaTh Ha BKyc. HioxaTh BeriecTBa MOXKHO, JIUITh
OCTOPO’KHO HAIpaBJIsisl Ha ce0s mapbl UM ra3bl JIETKUM JIBUKEHUEM PYKH, HE HAKJIOHAACH K CO-
CyJly U HE BIbIXasl MOJTHON TPY/IBIO.

9. Ha Bcex OaHkax, CKJISIHKaX U JPYrou Mocyjie, I/ie XpaHsaTcsl peaKTUBbI, JOKHbBI ObITh
STUKETKHU C YKa3aHUEM HAa3BaHUsI BEIIECTB.

10. CkJIMHKH C BEIIECTBAMH HJIM PACTBOPAMU HEOOXOAUMO OpaTh OJHOM PyKOH 3a rop-
JBIIIKO, & APYTOW CHU3Y MOAIEPKUBATH 3a JTHO.

11. Kareropuuecku 3anpeniaeTcs 3aTAruBaTb pPTOM B ITUIIETKH OPTAaHUYECKHUE BEIIECTBA U
UX pPacTBOPBI.

12. Bo Bpems HarpeBaHUsI KUJKHX U TBEPJABIX BEIIECTB B MPOOUPKAX M KOJOAX HEIb3s
HANPAaBIATh UX OTBEPCTHS Ha ceba u coceneil. Hemb3s Takke 3arisaplBaTh CBEPXY B OTKPBITO
HarpeBaeMble COCybl BO M30eKaHne BO3MOKHOTO MOPaKEHUs IPU BHIOpOCE ropsiueil Macchl.

13. Tlocne okoH4aHUs pabOTHI HEOOXOJUMO BHIKIIOYHUTH r'a3, BOIY, dJIEKTPOIHEPTHIO.

14. KaTeropuiecku 3amnpeiniaercsi BbIIMBATh B PAKOBUHBI KOHIICHTPUPOBAHHBIE PACTBOPHI
KHCJIOT U IIEJIOUEH, a TaKKe pa3InvyHble OPraHMYECKUE PACTBOPUTENN, CUIIBHO MAaXHYIIUE U OT-
HEOIlacHbIe BellecTBa. Bce 3Tu 0TX0/1bI HY)KHO CIIMBATh B CHEIUAJIbHBIE Oy THUIH.

15. B xaxnmoit maboparopun 00s3aTeNbHO TOMKHBI OBITH 3aIIUTHBIE MACKH, OUYKH, IPOTHU-
BOT'a3bl, PECIIUPATOPHI.

16. B kax1oM moMenieHuH HeOOXOAMMO MMETh CPECTBA MPOTHUBOMOKAPHON 3alUTHI:
AIIUK C TPOCESHHBIM [IECKOM U COBKOM K HEMY, IPOTUBOIIOKAPHOE 015710 (acOECTOBOE WU TOJ-
CTOE BOMIIOUHOE), 3apsHKCHHBIE OTHETYIIMTENH (JKENATENbHO C CKMYKEHHBIM YTIIEKHCIIBIM Ta30M).

17. Ha mocTtymHOM MecTe B 1abOpaTOpuu JOJKHBI HAXOAUTHCS METUKAMEHTHI JIJIsl OKa3a-
HUS TIEPBOM MOMOIIU: PACTBOPHI TAaHHHWHA (B CIUPTE), IEPMAHraHaTa Kauus, OOPHOM KUCIOTHI,
rupokapOoOHaTa HaTpus, Ho/IHAsl HACTOMKa, BaTa, OMHTHI, TUIACTHIPh, Ma3d OT OYKOTOB.

Ilpaguna padomul c Kucromamu u wieaouamu
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1. Bce paboThl ¢ KUCIOTaMU U IIEI0YaMU HEOOXOAUMO ITPOBOJUTH B 3AIIUTHBIX OUKaX WU
Mackax. [lonaganue KucaoT U menoyen Ha KOXKy U I1a3a MOKET IIPUBECTHU K TSKEIICHUILIUM [T0pa-
JKEHUSM.

2. KucinoTsl ¥ IeNI0Yy Heb3s 3aTSATUBaTh PTOM B CU()OHBI M TUTIETKH.

3. Pa36aBnath cepHyr0 KHCIOTY MOKHO, TOJIBKO A00aBIIsIs €€ K BOJIE B JKapOCTOMKOI Mo-
cyne, a He Hao0opoT. [Ipu 3TOM T71a3a TOMHKHBI OBITh 3AIIUIIIEHBI OYKAMHU.

4. PacTBOpeHHEe r'HIpPOKCUIOB HATPUSA M KaJIds IMPOBOJUTH TOJBKO B 3ALIUTHBIX OYKaX,
npubaBIisis K BoJe HeOObIINe MOpIHHK meaouyn. Kycku menodn Mo>KHO OpaTh TOJIBKO HIMITLHAMH,
a HE pyKamu.

5. 3anpeniaercs NPUMEHATh CEPHYIO KUCIOTY B BaKyyM3KCHKaTOpax B Ka4yeCTBE BOJIOIO-
[JIOLIAIOLIEr0 CPEACTBA, TAK KAK B CIIy4ae B3pbIBA HKCUKATOPa BBUIMBILASICS U3 HETO KMCIIOTA MO-
KET MOTMAaCTh Ha pabOTAIOIIEro M BBI3BAaTh CUIIBHBII 0XKOT.

6. PaboTy ¢ maBUKOBOM KHCJIOTOH MPOBOIAT B CHEIUATBHOM MOCYA€ U C 0OCOOOM OCTO-
POXHOCTBIO B BRITSDKHOM IIKady. O0s3aTeNbHO ClIeyeT HaeBaTh PE3MHOBBIC IIEPUYATKH, 3aIIHUT-
HbIE OYKH UJIK MACKY.

Ilpaguna padomol ¢ 00060 ONACHBIMU U MOKCUUHBIMU GEULECEAMU

ITpu Bcex paboTax ¢ 0c000 OMAaCHBIMH M TOKCUYHBIMH BEIIeCTBaMH 0053aTeIbHO Ha/IeBaTh

3alIUTHBIC OYKH WM MacKy ¥ CHUMATh UX TOJIBKO MOCTIE 3aBEPIICHUS paOOTHI.
I. PaboTa ¢ 6pomom

1. lep>xaTh OpOM MOXHO TOJIBKO B TOJICTOCTEHHBIX CKJISTHKAaX C MPUTEPTHIMU MPOOKAMH.
CKJISIHKH ¢ OpPOMOM JIOJIKHBI CTOATH B BBITSDKHOM IIKa(y B METATUYECKUX SALIUKAX C TECKOM.

2. bpoM cuiIbHO JEHCTBYET Ha CIM3UCTbIE 000JIOYKM M IPU MONAJaHUM Ha KOXKY JAeT
TPYIHO 3a)KUBAIOLIUe 0>koru. Bee paboThl ¢ 6poMOM MPOBOJUTE TONBKO B BRITSXKHOM HIKady ¢
MOJIyCITYLIECHHBIMU CTBOPKaMH, B PE3MHOBBIX [I€pUYaTKaX, 3allMTHBIX OYKaX UM MackKe.

3. [lepeHOCUTH CKIISIHKH ¢ OpOMOM MO>KHO JIUIITH B OAHAX WM YallIKaX C MECKOM.

4. KpaHn KarenbpHOM BOPOHKH, U3 KOTOPOH MPHIUBAIOT OpOM, TOJDKEH OBITh cMa3aH (oc-
(hopHOIT KUCIIOTON U YKpEIUIeH Pe3nHOBBIM KosieukoM. [lepen paboToii cienyeT KpaH BOPOHKU
MIPOBEPUTH Ha TEPMETUYHOCTH. B KamnelbHyI0 BOPOHKY HE HalIMBaTh cpa3y Oosiee 10 mur 6poma.

II. PaboTa ¢ METAINTMYECKUM HATpUEM

1. IIpu paGoTe ¢ METAIUIMYECKUM HATpUEM HEOOXOJUMO COONIOAaTh OCOOYI0 OCTOPOXK-
HOCTh. He nonmyckaTh CONNPUKOCHOBEHHUS €T0 C BOAOH U C TaJIOTEHOCOAEPKAILUMHU COETUHEHUSMHU.
Bce paboTbl ¢ HaTpueM NPOBOJIUTH TOJIBKO B 3aIIMTHBIX OYKAX, BAAIN OT OTKPBITHIX BOJAOIPOBO/-
HBIX KPaHOB, BOJOCTPYHHBIX HACOCOB U APYTUX UCTOYHUKOB BOJBI.

2. XpaHuTh METAITIMYECKUI HATPUIl MOKHO TOJBKO B TOJCTOCTEHHOW CTEKJISIHHOM WIIn
KECTSHOM Tape Moj cioeM 00€3BOKEHHOI0 KEPOCHHA, BBICOKOKHITALIET0 WHEPTHOTO YIJIEBOJIO-
poJia unu TpaHcGopMaTopHOro Macia. baHku ¢ HaTpueM J0JKHBI ObITh 3aKPbIThl KOPKOBOM MP00-
KOI ¥ IOMEIIEHBl B METAJUINYECKYIO OaHIO WU SIIIUK C IIECKOM.

3. BeIHMMAIOT METAJTIMYECKUIM HAaTpuil 1711 paObOThl M3 OaHKU TOJIBKO MUHLETOM WIIH IIHII-
namu. OTpe3aroT HOXKOM HEOOXOJMMOE KOJMYECTBO HATpHs TOJIBKO Ha CyXoW Oernoit (Jryuiue
¢uIbTpOBaIbHON) OyMare U cpasy k€ IMOMEUIaloT B CTaKaH IOJI CJIOM KepocHHa, TOIyoua, KCU-
J071a, CyX0ro a¢upa.

4. C moBepxXHOCTH OTPE3aHHOT0 HATPUsI HAa GUIBTPOBAIILHON Oymare CUMIIAIOT KOPKY, 3a-
TEM €ro OTXKHUMAIOT B GHIIBTPOBAIIbHON OyMare OT KEpOCHHA U TOTYAC BBOSAT B PEAKIIHUIO.

5. O0Ope3KkH IIeTOYHBIX METAJUIOB, a TAKXKE BCE OCTATKH MOCIIE MPOBEICHUS YKCIIEPUMEHTA
Heo0xouMo co0pathk B OaHKY ¢ KepocMHOM. bymary, Ha KOTOpoii pe3anu HaTpHii, mocyay, B KO-
TOPOI ObLT MOCTABJIEH OMBIT, 3aJTMBAIOT TEXHUYECKUM 3TUIOBBIM CIIUPTOM.

6. Kareropuuecku 3anpemniaercs BbIOpachIBaTh OCTATKH HATPUs B PAKOBUHBI U MYCOpHBIE
SLUKH.

7. Ilpu HarpeBaHUU PEAKIIMOHHBIX COCY/0B, COJAEPKAIIUX HATPUN, HEOOXOIUMO IOJIb30-
BaThCS TOJIBKO BO3AYLIHBIMU U ITECYAHBIMU OAHSIMH.

8. Henb3s Opath HaTpuii 1151 OCYIIMBAHUS FAJIOUTHBIX AIKHIIOB, KapOOHUIIBHBIX COEINHE-
HUM, KUCTIOT, CHUPTOB, HUTPOCOECAMHEHHU.
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9. Henb3st oCTaBIATH KYCOYKH HATPHsI B IMyCTHIX KOI0ax u ckisiHkax. (Hatpuit, mOKpBITHII

CBEpXY O€JIBIM HAJIETOM, JIETKO MOXKHO CITyTaTh 110 BHELTHEMY BHJY C XJIOPHCTHIM KaJbIIUEM).
II1. PaGora ¢ TOKCHYHBIMH BeELIECTBAMU

1. OcobOyr0 OCTOPOKHOCTH CIEAYET COONIOAATh MPHU padoTe C IMAHUAAMH, TUMETHIICY Tb-
(baTtoM, XJIOpaHTHAPHUIaMH HU3IIUX KUCIIOT, (hocreHoM, okcuioM a3ota (IV) u ap. DxcnepuMeHTb
C 3TUMHU BELIECTBAMU CIIEAYET MPOBOAUTH TOJIBKO B XOPOILO JICHCTBYIOMIEM BBITSXKHOM IIKady B
nepyarkax.

2. Pabotsl ¢ (heHomamu, raJoreHo- ¥ HUTPOCOCAMHEHUSIMH, HENPEACTbHBIMI KapOOHUIIb-
HBIMHU COCTUHEHUSAMU, HEMPeAEIbHBIMU KUCIOTAMHU, aTU()ATHIECKUMU raJIOT€HOKUCIOTaMHU, TH/I-
pa3suHaMu U Jp. HY’KHO [IPOBOJUTH B II€PUATKAX, 3aLIUTHBIX OYKAX, TAK KAK MHOTUE U3 3TUX Be-
IIECTB BBI3bIBAIOT 0XKOTY KOXKU U pa3pakKeHUE CIM3UCTHIX 000JI0YEK.

IV. IIpaBuna pabOThI C OTHEONIACHBIMM BELLIECTBAMU

1. OnbITHI € JIETKOBOCIIJIAMEHSAIOIMMHUCA BellecTBaMu (3(pup, NeTponedHslil 3¢up, aie-
TOH, cepoyriepo]i, 0eH30J U JIp.) IPOBOJUTD JabIlle OT OTHS M BKJIIOUYEHHBIX AJIEKTPOILUIUTOK.
HarpeBatb J1erko BOCIUIAMEHSIFOIMECS ) KUIKOCTH MOXKHO TOJBKO Ha MPEABAPUTEIBHO HArpeToi
BOJISIHOM OaHe B K0J10€e, CHaOKEHHOI BOASHBIM XOJIOAUIBHUKOM, BJIAJIM OT HarpeBaTEeIbHBIX MTPH-
060poB.

2. JlerkoBocIuiaMeHsoIuecs BemecTsa (3Qup, meTposielHbIi 3Qup, aneToH, cepoyriie-
poa, 6eH30J1, CIIUPT) MOYKHO OTTOHATH B IMIPUOOPE C BOJSHBIM XOJIOAWIBHUKOM Ha BOJSHOU OaHe
WIM POTOPHBIX ucnapureisx. Henb3s ynapuBaTh roproune >KMJIKOCTH B OTKPBITBIX COCYAAX.

3. [IpuGopsl, B KOTOPBIX COAEPIKATCS JIETKOBOCIUIAMEHSIFOILMECS BEILIECTBA, CIEIyeT pa3-
OupaTh 1ocie TOro, Kak OyIyT BBIKIIOUYEHBI I'a30Bbl€ TOPEIKU, HAXOASIIUECS TOOIU30CTH.

4. He BbUIMBAThH BOCIIJIAMEHSIOLIMECS BEIIECTBA B KAaHAIM3ALUIO, BEJIPpa U SILIUKU I My-
copa Bo m30exaHue moxapa oT CIy4aiiHO OpOIIEHHOW CITHYKH.

5. Henb3s MpoBOANTH EPETOHKY J0CYXa, TaK KaK MHOTHME BellecTBa (AMATUIIOBBIHN 3¢dup,
JIMOKCaH) 00pa3yroT B3phIBOONACHBIE IEPEKNUCU IIPU COIPUKOCHOBEHHUH C BO3yXOM.

V. IlpaBuna paGoThl IpU BaKyyMe

1. ITpu paboTe co CTEKJITHHBIMU PUOOpPaMH, HAXOASAIIUMUCS 1101 BAKYYMOM (TI€PErOHKa,
OTKauMBaHME BO3JyXa U3 BaKyyM-3KCHKATOpa), cielyeT 00s3aTelbHO Ha/leBaTh 3aIUTHbIC OUKU
WM MacKy.

2. ITpu oTkauMBaHUM BO3/yXa U3 BaKyyM-I9KCHKAaTOpa HEOOXOAUMO €ro IIOTHO O0EpHYTh
MOJIOTEHIIEM WJIM IOMECTUTD B CHIEIUANIbHBIN KOJIIAK U3 YMCTON METAJUIMYECKON CETKH.

3. IIpu neperoHke noJ BakyyMOM KaTerOpUYECKH 3aIIPEIAeTCs UCII0Ib30BaTh MJI0CKOOH-
HBIE KOJIOBI, TaK KaK OHU OyIyT pa3gaBieHBI.

4. Ilocne neperoHKH MoJ| BAKyyMOM HEJb3s CHUMaTh OYKHU JI0 Te€X IOp, MoKa mpubop He
OCTBIHET U He OyAeT coenuHeH ¢ atMocdepoil. Tonbko yepe3 3-5 MUHYT HOCJ€ BhIpaBHUBAHUS
JIABJICHUSI MO>KHO CHUMATh OYKH.

VI. IlepBast moMo1b IpU 05KOrax U OTPABJICHUIX

1. Ilpu TepMUYECKHUX 05KOTaX HEMEUIEHHO JeIat0T OOMIIbHbBIE TPUMOYKH CHUPTOBBIM pac-
TBOPOM TaHHHMHA, TUJIOBBIM CIUPTOM WJIM PACTBOPOM IEpMaHIraHaTa Kajusl.

2. Ilpu oxxorax KucJI0TaMu HEOOXOAMMO Cpasy e IPOMBITh OPAKEHHOE MECTO OOJIBIINM
KOJIMYECTBOM BOJIbI, a 3aT€M 3-IIPOLIEHTHBIM PAaCTBOPOM THIPOKapOOHATa HATPHS U OISITh BOJOM.

3. IIpu oxorax eKMMH LIEI0YaMH XOPOILIO U OOUIBHO MPOMBITH IIOPAKEHHOE MECTO ITPO-
TOYHOI BOJIOM, 3aTeM pa30aBIE€HHBIM PACTBOPOM YKCYCHOM KHCJIOTHI, a TIOCJIE 3TOT0 OMSATH 00b-
IIMM KOJIMYECTBOM BOJIBI.

4. Ilpu nomnagaHuK KUCJIOTHI WM ILIEJIOYH B IJ1a3a CIEAYyeT Cpas3y e MX MPOMBITh. s
ATOTO HAINpPaBJIAIOT HEOOJBIIYIO CTPYIO BOJBI TO B OJIMH, TO B IPYTrOH IJ1a3 B T€YEHHUE 3-5 MUHYT.
3areM ria3a He00X0JUMO MPOMBITh UM PACTBOPOM I'HApoKapOOHaTa HaTpHsl (B CiIydae KUCIOTHI),
WINA PacTBOPOM OOpHOI KHCIOTHI (B ciyyae mienouu). [locie 3Toro Hy»KHO HeMeIeHHO 00pa-
TUTHCS K Bpauy.

5. Ilpu oxorax GpeHosoM MopakxeHHOe MecTO 00pabaThIBAIOT CIIUPTOM.
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6. ITpu oxkorax K0xu OPOMOM €ro OBICTPO CMBIBAIOT CTUPTOM HIIH Pa30aBICHHBIM PACTBO-
poMm menoun. [Tocie 3Toro mopaxxeHHOe MECTO CMa3bIBAIOT CIEUAIBHON Ma3bio OT 0KOroB. [Ipu
BJIBIXaHUH MapoB OpomMa HYXKHO ITyOOKO IMOABIINIATH HaJ| CIUPTOM, a 3aT€M BBIIIUTH MOJIOKO U
BBIATH HAa CBEKHM BO3/IYX.

7. Koxy, mopakeHHYI0 CHUJIBHO JACUCTBYIOUIMM OpPraHMYECKUM BEIIECTBOM, HY>KHO
OBICTPO IPOMBITH OOJIBIIIMM KOJMYECTBOM PACTBOPUTENS M MTOCTPAIABIIEIO JOCTABUTH K Bpayy.

VII. Tyuienue MecTHOro noxapa v TOpsILed 0JexK bl

1. Ilpy BO3HUKHOBEHHUH MOKapa HEMEJIEHHO OTKIIIOYHUTH T'a3 U 3JIEKTPOIPHOOPHI IO BCei
naboparopuu. beicTpo yOpaTh Bce roproure BeliecTBa Moiajblile OT OTHS, a IUIaMsl TYIIUTh OTHe-
TYLINUTENEM, IIECKOM MJIM UCIIOJIb3Ys IIPOTUBOIIOKApHOE o/iesi10. He cienyer 3anuBaTh miams Bo-
JIOi, BO MHOTHX CITy4dasix 3TO IPUBOIUT JIUIB K OOJbIIEMY PaCIPOCTPAHEHUIO TJIAMEHH U PaCIIH-
PEHMIO Ooyara nosxapa.

2. Ecnu Ha koM-1u00 3aropenach OJe]a, Hy>KHO IOCTPaJaBIIEro MoBaluTh Ha MO U
OBICTPO HAKPHITH BOMIOYHBIM OJiesyioM. Hu B koeM cityuae Helb3st 0exaThb, TaK KakK B 3TOM ClTydae
I1aMst TOJIBKO YCUIUTCS. MOKHO MOTYHIUTh Ha ce0e 0/1exk Ay 00JMBaHUEM BOAOW UM OBICTPHIM
NEepeKaThIBAHUEM I10 TIOJTY.

TpeboBanus K BeICHUIO TaOOPATOPHOTO Ky pHAa.

Pabounii )xypHai JOIDKEH BECTUCH aKKypaTHO. B HEM TOJKHBI OTMeUaThCs 1aTa, Ha3BaHUe
n1abopaTopHOi paboOThI, HA3BaHKUE OIBITA, LI€Tb, MPUOOPHI U 00OPYIOBAHUE, PEAKTUBBI, X0 pa-
00THI, ypaBHeHuUs peakuuid. [Ipu HeoOXxoauMocTH aenaercss pucyHok padoueit ycranoBku. [Ipu-
BOJIUTCA KPaTKOE OINKCaHUE HaOI0IaeMbIX MPOIECCOB, OMMCAaHUE MOyUYEeHHBIX BemiecTB. [emna-
IOTCSI BBIBOJIBI, ICXO/ISl M3 TIOCTABJICHHBIX IEJICH.

Jlabopamopnas paooma Ne2
Kauecmeennutii 31emenmublil aHAIU3 OPZAHUYECKUX COEOUHEHUTL

Onwvim 1. Obnapyoicenue yenepooa npobou Ha obyenusanue (mseal)

PeakTuBsl: caxap (mim Myka, Kpaxman), Oymara, 6eH3011, |-IIpOIIeHTHBINH PacTBOP CEPHOM
KHUCIIOTHI, KOHLIEHTPUPOBAHHAS CEpPHAsI KUCIIOTA.

Ob6opynoBanue: papdoposas yamka (WM KpeIiKa ot TUris ). DapdopoBsiii TPEyroIbHUK,
CKaJIbIelb, CTeKISTHHBIN IIMJIMHIP, CTYIKA C IECTUKOM.

Obyaenusanue — camas npocmas npoba Ha 0OHapy’cenue yeaepood 8 OpeaHu4ecKux seuje-
cmeax. Hexomopwie opeanuueckue sewjecmsea obyenusaomcs (vepreiom) npu npoxKaiueaHuu, 8
opyaux cayuasx ooyenusanue Habarooaemcs npu 0eucmsuu 60000MHUMAIOWUX elyeCms, Hanpu-
Mmep, KOHYEeHMPUPOBAHHOU CEPHOU KUCIOMDbL.

1) Ha kppruky turns win B papdopoByto yamiky nomemarot HemHoro (0,1r) caxapa wiu
Myku. Yamky ctaBsaT Ha (HapdopoBbli TPEYTOIbHUK, 3aKPEIICHHBI Ha mTaTuBe. OCTOPOKHO
HarpeBaroT Ha IUIaMEHU FOPEJKH, a 3aTEM IIPOKAJIUBAIOT UCIIBITYEMOE BELIECTBO /10 OOyIIMBaHUS.
Crenaiite BBIBOJI O IEHCTBUHM HarpeBaHMs HA OPraHMYECKHE BEIIECTBA.

2) Ha 6enoit mwnn punbTpoBaibHOM Oymare (11€JUTI0JI03€) AENal0T HAMUCh | -TPOIEHTHBIM
pacTBOpOM cepHOU KucioThl. [Ipu BBICEIXaHWM pacTBOpa HAAMKHCh HeBUAMMA. [IposiBieHue
HAIIMKUCH ITPOUCXOTUT TPH OCTOPOKHOM HAarpeBaHWUU OyMard HaJ| TOpsiUeH IEKTPUISCKON TUTUT-
koi. Crenaiite BEIBOJ O JecTBUM pa30aBIeHHON CEPHOM KMCIOTHI HA OPTaHUYECKHE COeTUHEHUSI.

3) B crymnke pactuparoT 25 T caxapa, 100aBIsSOT 3 MJI BOJBI U MIEPEHOCAT CMECh B CTEK-
JSTHHBIA TUIHHIP eMKOCThI0 50 Mi1. 3aTeM MOCTENEeHHO MPH MOCTOSHHOM MEePEMEIINBAHUH CTEK-
JITHHOM MaJIOUKOW 100aBmsitoT 12,5 Mt KoHII. cepHOM KuciaoThl. Korya HaunHaeTcst o0yriauBaHue,
CTEKJISTHHYIO TANIOYKY MPUMIOAHUMAIOT. CMECh BCIYYMBACTCS, YEPHBIN MOPUCTHIN «ITMPOT» TOJI-
HUMaeTca Ha nanouyke. CraenaiTe BBIBOJA O JEWCTBUM KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI HA
OpPraHUYeCcKHe COSTUHEHHUS.

4) B dapdopoByro yamiky (Wi Ha KPHIIIKY TUIJIS) HATUBAIOT 2-3 Karud OeH301a U Ho-
JKUTAIOT ero. beH301 roput cuinbHO KonTAmuM iameHeM. [louemy? JlonuiuTe ypaBHEHHE peak-
107078

CsHs + 4,50, —

Onwvim 2. Obnapyoicenue yenepooa u 6000pooa oxkucienuem seuecmesa okcuoom meou (11)
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PeaktuBsl: caxap (cyxoit), okcua meau (I1) — moporrok, u3BecTkOBas (Mau GapuTOBast)
BOJIa — HACBHIIICHHBINA PACTBOP TUAPOKCHIA KAIbLUs WK Oapusi, 6e3BoaHbIN cynbdar menu (1) —
CBEXKEMPOKaICHHbIN.

O6opynoBaHue: H30THYTHIE FA300TBOAHBIE TPYOKH ¢ TpoOKaMu JijIst IpoOUPOK, BaTa, IITa-
TUB C IPOOUPKAMHU.

Haubonee obwum, yHueepcanibHbiM MemoOoM 0OHAPYHCEHUs 8 OP2AHUYECKOM Belecnee
yenepooa u 0OHOBPEMEHHO ¢ HUM 8000poda seisemcs okucienue e2o okcuoom meou (11). Ipu
9moMm yenepoo npespaujaemcs 8 okcuo yenepooa (IV), a 6000pod — 6 600y.

B cyxyro nmpoOupky ¢ ra3o0tBogHON TpyOKo# nmomemarT 0,2 — 0,3 T caxapo3st 1 1-2 1
nopomka okcuaa menu (I1). Conepkumoe mpoOUPKH TIIATENHEHO MEPEMENIUBAIOT, CBEPXY CMECH
3aceimaroT cioeM okcuaa meau (1) — mpumepso 1 r. B BepxHIo0 9acTh mpoOupKu (Mo mpooKy)
MIOMEIIAI0T MaJICHbKUII KOMOYEK BaThl, HA KOTOPYIO HACKHINAIOT HEMHOTO OE3BOJHOTO Cyibdara
memu (11). IIpoOupky 3akpbIBatOT MPOOKOHW M 3aKPEIUIAIOT €€ B JIalKe INTaTHBa ¢ HEOOJbITUM
HakI0HOM. CBOOOIHBII KOHEI Fa300TBOAHOM TPYOKH OITyCKarOT B IPOOMPKY C M3BECTKOBOMU (MK
06apuTOBOI) BOJIOM TaK, 4TOOBI TPyOKa MOYTH Kacaach HOBEPXHOCTH KUAKOCTH (Puc.1.). CHavana
IPOTPEBAIOT BCIO MPOOHMPKY, 3aT€M CHIIBHO HAarpeBarOT Ty YacTbh, I/I€ HAXOAUTCS PEaKIMOHHAsS
cMmech. M3mensietTcst mu 1BeT peakunoHHou cmecu? [ouemy?

OTMmeTbTe, YTO MPOUCXOAUT C U3BECTKOBOM BOMOM. [louemy n3MeHsercs uBeT cyibdara
Meau? Hamummre ypaBHEHUS CIEYIOMIMX PEaKIIHIA:

a) okucienue caxapossl (C12H22011) okcunom meau (1) B m30bITKE;

0) B3aUMOJEICTBHE MPOIYKTOB, 00Pa3yIOIIUXCS MPU OKHCICHUU Caxapo3bl, C U3BECTKO-
BOI BOJIOM U ¢ 6€3BOJIHBIM CYyJIb(aTOM MeIH.

Onwvim 3. Obuapyoicenue azsoma cniasnenuem gewjecmea ¢ memaniudeckum Onvim 3. O6-

Puc 1 Ilpufop qng onpeleneHid VINepoda H BOOOROLa.

1- opobHpka co cMeCckEr Ccaxapossl H Cul,

2- mpobHpka C H3BECTKOECH BOqoH,

3- BaTa,

4- besEonHH#A cynedaT Megn.
HapyoJiceHue asoma CniaeieHuem eewjecmea ¢ memaniuveckum Hampuem. (Tsaea! 3awumnvie
ouxu!)

PeakTuBbl: MOUEBHMHA, METAJUIMUECKHUI HATPUH, | -TIPOLICHTHBINA pacTBOP Cyb(dara xees3a
(1), 1-mpouenTHsIit pactBop xsopuia sxenesa (111), 10-nporeHTHBIH pacTBOP CONSTHOI KUCIOTHI.

Ob6opynoanue: dhapdopoBas yarika, JakMycoBas Oymara.

Ipunyun memoda cocmoum 8 Mom, YMo Npu CHIAAGNIEHUU C MEMALTUYECKUM HAmpuem
Op2aHu4ecKoe 8ewecmseo pasiazaemcs, a COOepHCAUCs 6 HeM a30m obpazyem ¢ y2iepooom U
Hampuem YuaHuo Hampusi:

Obpa3zosasuuiics yuanuo HAmpusi 0OHAPYHCUBAIOM, NEPEBOOsL €20 8 OEPIUHCKYIO 1A3YPb.

B cyxyro nmpobupky nomemnarot Heckoibko kpuctamioB MoueBuHBI (H2N-CO-NH2) u ky-
couek (C MOJIOBHHY T'OPOIIMHBI) OUUIIIEHHOTO OT KOPKU M OTKAaTOro B (pMIBTPOBAJIbHON Oymare
METaJUIn4ecKoro Hatpus. (BMecTo MOUEBHMHBI MOXKHO B3SITh JIPYro€ OpraHMYecKoe BEIeCTBO,
coJieprkaliee a3oT: aHWJIUH, alleTaMU/Jl, SHYHbIN 6eNoK U 1p.). OCTOPOXKHO HarpeBaroT NPOOUPKY
B IUIAMEHU TOpeNKH. (Buimscrou wkag! 3awumnusie ouxu.) Uepe3 HEKOTOpOE BpeMs IPOUCXO-
JIUT BCIIBIIIKA, IPOOUPKY HArpeBaroT 0 KPacHOTo KayeHus emie 1-2 MuHyThl. HeoOxommumo mpo-
CJIEZIUTh, YTOOBI HATPUM IIABUIICS BMECTE C MOYEBHUHOM, TaK KaKk B IPOTUBHOM ClIydae IIHaHU]
HATpHsI MOKET HEe 00pa30BaThCs. 3aTEM MPOOMPKY OXJIAXKIAIOT U JO0ABISIOT B HEE 3 MIT JUCTHII-
JIUpOBaHHOM BoAbI. Kycouku miaBa u3MenbyaroT CTEKISIHHOM Majg0YKol U MOJTy4YeHHBIH pacTBOp
GunbTPyIOT Yepe3 OyMaxkHbIN QUIBTP B MpoOUpKy. Eciin oprannyeckoe BemecTBoO pa3pyueHo He
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MOJIHOCTBIO, KUIKOCTh UMEET Oypbli MIIM YepHBI 11BeT. B TakoM ciyyae cruiaBieHue uccieaye-
MOTO BEIIECTBA C HATPUEM ITOBTOPSIOT.

K ¢unpTpary nobasinsoT mo 3-4 karmum 1-nporieHTHOTO pacTBopa cynbdarta xenesa (I11) u
xynopuza xkenesa (11I). Bermagaror ocanku rugpokcuaa xenesa (II) rps3no-3enenoro nsera u ruj-
pokcuna xxenesa (III) 6yporo nBera.

Hanummre ypaBHeHHs peakuuid ©X 00pa3oBaHUs B IIETOYHOM pacTBope. OObsicHUTE, TO-
yeMy HCCIIelyeMblil pacTBOp UMEET I1eJI0uHOM Xapakrep. Eciiu B pacTBope nmeeTcs U30BITOK 11H-
aHu/a HaTpHs, TO 0OpasyeTcs rekcanuanodeppar Harpus. Hanummure ypaBHEHUS peakiiuu o0pa-
30BaHUs €ro U3 uaHuaa Hatpus u rujpokcua xenesa (11). Conepxxumoe mpoOHUPKH MOIKUCISIIOT
10-%-ubim pactBopom HCI, mossisiercst cunsist okpacka (OepiauHcKas Ja3yps). Hanummre ypas-
HEHUS CIICAYIOIINX peaKuid:

ruapokcun xkenesa (1) + conanas kucnora —

rekcanupanodeppar Hatpus + xjopun xenesa (1) —

Onvim 4. ObnapysiceHue cepbl CniasleHUemM OpeaHUyecKo20 8eujecmsea ¢ Memaiiuieckum
nampuem. (Taea! 3awumnsie ouxu!)

PeaktuBbl: THOMOUYEBHHA (WK CyJb(aHUIOBAsS KUCIOTA, CyXO0il OesloK, Oemblil CTpenTo-
UUI U Ap.), METAJUIMYECKUN HATpUM, 2-TIPOLICHTHBIA PacTBOpP alleTaTta CBUHIA, 2-TIPOIICHTHBIN
pacTBOp HUTpoOMpyccHia (CBEKEIPUTOTOBICHHBIH), 10-TIPOIIEHTHBIN PaCTBOP COJITHON KUCIOTHI,
YKCYCHasi KHCIIOTa.

Ob6opynosanue: paphopoBas yamika, GuIbTpoBalibHAs OyMara, CKajabIlelb, TUHIIET, IITa-
TUB C MPOOHPKaAMHU.

Cepy obuapyacusarom 6 opeanuieckom geujecmee n000OHO A30my: CHAYALA Pa3pyulam
Op2aHu4ecKoe ewecmso CniasieHuem ¢ Memaiiuieckum Hampuem, 8blOeiaowaics cepa oopa-
3yem ¢ nampuem cyrvduo. Janee omxpeisaiom cynvduo-uon (%) obbiuHbIMU KA4ecmEeHHbIMU
Dpeaxkyusamu.

B cyxyto mpoOupKy BHOCAT HECKOJIBKO KPYITMHOK THOMOYEBHHBI (WU IPYTOr0 COJIepKa-
IIETO Cepy BEIIECTBA) U KYCOUEK METAJUIMYECKOTO HATPHUS C OJEeCTAIIeH MOBEPXHOCTHIO pa3Me-
POM C TMOJIOBUHY TOPOIIMHEL. Jlanee mpoBOJAT CIUIaBIEHUE TaK, KaKk 3TO OMKUCAHO B OMbITe 3 (0T-
KpBITHE a30Ta). (Boimsiocnou wikagh! 3awummnoie ouxu!)

[Tonmy4denHsbIit punbTpar, coaepkamuii cynbpua HaTpus, ASTAT HA TPU YaCTH.

[TepByto yacTh MOJKUCISIFOT YKCYCHOM KHCIIOTOM, 3aTeM npuOaBisitot 0,5 M1 2-TIpOLIeHT-
HOT'O pacTBOpa arerara cBUHIA. JKUAKOCTh OKpalnBaeTcs B Oypblid WM YEpHBIN 1IBET, HHOTIA
NOSIBIISIETCS YePHBIN ocasok. OOpa3oBaHMe 0CcaKa YCKOPSETCS IPH HArPEBaHHU.

Hanummre ypaBHeHHe peakiuu cynb(uaa HaTpus U amerara cBuHIa. Kakoe BemiecTBo
BBITIAJIACT B BUJIE YEPHOTO ocaaka?

Ko BTOpoit yactu pactBopa npunusatot 0,5 M1 2-POIIEHTHOTO PacTBOPa HUTPOIPYCCHIA
HaTpus. [TosSBISETCS MHTEHCUBHOE KPAaCHO-(DHOJIETOBOE OKpAIIMBAHKE, ITOCTCTICHHO MEPEeX0Is-
niee B Oypoe. Jta mpobda 3HAUUTETHHO YyBCTBUTEIbHEE MTPOOBI C MOHAMU CBHUHIIA.

Hanmumwure ypaBHeHWE peaknuu OOpa30BaHUS  KOMIUIEKCHOM COJM  COCTaBa
Nas[Fe(CN)sNOS] mnpu B3auMojJeiCTBUH Cynb(uIa HATPUS W HHUTPONPYCCHIA HATPUSI
Naz[Fe(CN)sNO].

K tpetneit wactu pactBopa nmpubaBistoT 10-MPOLIEHTHYIO COMSHYIO KHUCIOTY, MPU STOM
MOSIBJISICTCS XapaKTepHBIN 3arax. Hamummure ypaBHEHHE peakiuu Cylb(uaa HATPUS C COJSTHON
KHCJIOTOM.

Onwvim 5. Peaxyus Betinvuwimetina Ha eanocenvl

PeaktuBsl: x1mopodopM, MeTHAS TIPOBOJIOKA.

O6opyaoBaHue: MTATUB ¢ MPOOUPKAMU, Ta30Bas TOPEJIKa.

[Ipu mpokanrBaHUK TaIOTe€HOCOAEPIKALIET0 OPraHMYECKOTO BEIIECTBA C OKCHIIOM MEIr
(1) TpOUCXOIUT €ro OKKCIeHHE, TPUYEM raoreHsl (Kpome GpTopa) 00pa3yroT ¢ MEAbIO JIETyUHe
TaJIOTeHU/IbI, OKPAILITUBAIOIIHE TIaMsl B 3€7IEHOM IIBET.
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[leTnio MeHOM MTPOBOJIOKH MPOKAIMBAIOT B IIIAMEHU TOPEJIKH JI0 MPEKpalleHus OKpalIu-
BaHU IJIJAMEHU M 00pa30BaHUU HA MOBEPXHOCTU MeIH 4y€pHOro Hanéra. OCTHIBUIYIO ETIIO CMa-
YUBAIOT XJIOPO(GOPMOM U CHOBA BHOCAT B IJIaMs Fa30BOM FOPENIKH.

CocraBbTe ypaBHEHHE PEAKIINU, YUYUTHIBAs, 4TO 0Opa3yrotcs xiopug menu (1) u xmopun
menu (1).

Onwvim 6. ObHapydicenue 2an02eHos Oellcmeuem Hampus Ha CRUPMOBOU paACmMEop OpP2aHU-
yeckoeo seujecmaa (Memoo Cmenanosa)

PeaktuBsl: X10p0odopM (MK YETHIPEXXJIOPUCTHIN yriaepo, Hoao(opM u Jp.), STHIOBBIH
CIUPT, HATPUM METaJUIMYECKUH, |-MIPOLIEHTHBIN pacTBOp HUTpaTa cepedpa, KOHICHTPUPOBAHHAS
a30THAasl KUCJIOTA, CHHSASA JIAKMyCOBasi Oymara.

O6opynoBaHue: MTATUB ¢ TPOOUPKAMHU, ITpsiMasi Ta300TBOHAs TpyOKa.

B b6onvuwuncmee opeanuueckux eeujecmes 2ano2eH NPOYHO C8A3AH C Yelepo0oM KOBALEHM-
HOTL C6A3b10, NOIMOMY €20 Hellb3s 0OHapydcums peaxyuell ¢ uonamu cepebpa (Ag*). [nsa obna-
DPYIUCEHUS 2ATI02eHA OP2AHUYECKOe 8euec8o 80CCMANHABIUBAIOM 6000POOOM 8 MOMEHM Gbloele-
HUSl, 2A]102€H NPU SMOM OMYENIemcs 8 8U0e aHUOHA, KOMOPbIU MONCHO OMKPbIMb 0ObIYHbIMU
Ka4yecmeeHHbIMU PeaKyusimu.

B npoGupky nomemator 1 kario xjaopodopma (Wim Apyroro, CoAepKaiiero rajJioreH op-
FaHUYECKOI'0 BEILECTBA), J00ABIISIFOT 2 MJI STHJIOBOTO CIUPTA U HEOOIBILIOHN KycoueK (C IOJIOBUHY
TOPOIIMHBI) METAITUYECKOT0 HATpHs ¢ OecTsiiel moBepxHocThi0. Haunnaercs suepruyHas pe-
akius, nmpobupka pazorpeBaercsa. Ee 3akpbiBaloT MpoOKOW C Ta300TBOJIHON TPYOKOH | MOIKH-
TaroT BBIICISIIONINIACS ra3 - BOJOPO/I.

Hanummre ypaBHEHHS CIEIYIONMX PEAKIUN: a) ATHIOBOTO CIUPTa C METALTHYECKUM
Harpuem; 0) Boccranosienue xiaopopopma CHClz aromapHbIM BOIOPOIOM 10 METaHA U XJIOPO-
BOJIOpO/1a (4aCTh BOJIOPO/Ia B MOMEHT BBIJICIICHHUS YIaCTBYET B 3TOH PEaKInM); B) XJIOPOBOAOPOAA
C aJIKOTOJISITOM HATpPHUSL.

Korna Beigenenue Bogopoa 3aKOHUUTCS, U HATPUN MOJTHOCTBIO PACTBOPUTCS, K PEaAKIIU-
OHHOM cMecH MPUOaBISIFOT 2 MJ BOJBI. M30BITOK alkoroJsTa HATpUsl pearupyeT ¢ BoJ0M ¢ oOpa-
30BaHMEM THIIpOKCHAA HaTpusl. HanmmuTe ypaBHeHHe peakunu. B Bozge pacTBopsieTcs Takxke Oe-
JIBIA OCANIOK XJIOpUJIAa HATPUS, MATOPACTBOPUMBIN B 3TUIIOBOM criupTte. llenounoit pactBop noa-
KHCIISIFOT HECKOJIBKUMH KaIlJIIMH KOHIICHTPUPOBAHHOW a30THOW KUCIIOTHI (POBEPHUTH PEAKIIUIO
cpefbl Mo JlakMycy!) M K KHCIIOMY pacTBOpPY J00aBIISIIOT HECKOJIBKO Kareib | -MpoLeHTHOIo pac-
TBOpa HUTpata cepedpa AgGNOs. Cpa3zy ke BbIagaeT OeNblii TBOPOXKUCTBIA 0CAOK XJIOPHIA Ce-
pebpa. Eciu B pactBope Masio noHoB Cl°, To 0Opasyercs B3BeCh 6€J10r0 1BETA.

3ananue 1. Hanumure ypaBHEHUS ClIeIyIOUIMX peaklni: THIPOKCHIA HATPUs C a30THOU
KHCJIOTOM, XJIOpUJa HaTpUsl C HUTPATOM cepedpa.

3ananue 2. OObICHUTE, TIOYEMY HeJb3st 00HapyxuTh noH Cl peakuueii ¢ Ag™ B mienounoi
cpene?

3amanue 3. Hanmmute ypaBHEHNE peakIiuy HUTpaTa cepedpa ¢ THAPOKCUIIOM HATPHSL.

3ananue 4. [ToueMy 17151 HOJAKUCIIEHUS IIEI0YHOTO pacTBOpa repest Jo0aBlIeHueM HUTpaTa
cepebpa HYKHO OpaTh a30THYIO KHUCJIOTY, HO HE COJISTHYIO WJIH CEpHYI0?

[Tpumeuanue: [Ipu BbIONHEHUM OMBITA HE ciexyeT Oparh Oojbline 1-2 Kamens XJIOpo-
dbopma. He ycrieBmmii BCTYNUTh B PEaKIUIO C BOJAOPOJIOM MpH pa30aBIeHUN PEaKIIMOHHOW CMECH
BoJ10# (eme 1o npubasnenus AgNOs) xiaopodopM OyIeT AaBaTh C BOJOW 3MYJIbCHIO B BUIE MYT-
HOW JKUIKOCTH O€JIoT0 IBeTa. DMYJbCHS XJIOpodopMa B BOJIE MacKHUPYeT MOSBICHHE Oernoro
ocajika xjopuza cepedpa. LlBer ocaaka 3aBUCUT OT IPUPOABI FaJIOTeHa.

Jlabopamopnas paooma Ne 3
Ankanwl

Onwim 1. Ilonyyenue memana u e2o ceoticmeaa

PeakTuBbl: cMech IS TOJTy4eHUs] MeTaHa — O€3BOHBIN aleTar HaTpUsl W MPOKaJeHHas
narponnas u3Bectb (cmecb NaOH u Ca(OH)2) (1:2), cunbHo paszbasienusiii pacteop KMnOa,
S-TpOLIEHTHBIN pacTBOp KapOoHaTa HaTpHsl, OpoMHasi BoJa (HaChIIIEHHas ), OpoM.
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O6opynoBaHue: Ta300TBOJHAS TPyOKa, K KOTOPOW MPHUCOETWHEHA KaydyKoBas TpyOKa
JuMHON 10-12 cM cO CTEKIITHHBIM HAKOHEYHUKOM, KpBIIIKa OT TUIJIS, KPUCTAJUIM3ATOP, U30THY-
Tas Ta300TBOJIHAS TPYOKa, LITATUB C MPOOUPKAMH.

1) Ionyuenue u copenue memana. B cyxyro npoOUPKY HACHINAIOT CMECh JUIsl OJTY4YCHHS
MeTaHa (BbIcoTa cios okoso 4 cM). PazMmemaior cmech Tak, 4ToObl 00pa3yroImuics MeTaH MOT
CBOOOJTHO BBIXOJIUTH U3 MPOOUPKHU. 3aKPBIBAIOT IPOOUPKY MPOOKOH € ra300TBOIHON TPYOKOi 1
3aKPEIUISIIOT €€ B IITaTHBE C HEOOJIBIIUM HAKJIOHOM (CM. puc. 1, mab.padora Nel). B mtaTtuB craBsT
JIBE TIPOOUPKH: OJHY MPOOUPKY CO CMECHIO 3 MJI pa30aBIEHHOTO pacTBOpa MEepMaHTaHaTa Kajus
u 1 M1 5-IpoIIeHTHOrO pacTBOpa KapOoHaTa HATPHUS U BTOPYIO MPOOUPKY ¢ 3 MJI OpOMHOMN BOJBI.

[IporpeBaroT cHavasia BCIO MPOOUPKY, 3aT€M CHJIBHO HArpeBaroT Ty €€ 4acTh, II€ HAXO-
JUTCSI CMECh, HAUMHAs OT JAHA MPOOUPKH, a 3aTeM, MepeIBUrasi TOPeJKy JAajblie, YTOObl MOTTIN
pearupoBath HOBbIE opuuu cMecu. CHavana u3 npoOUpPKU BBITECHAETCS BO3yX, 3aT€M HauMHa-
eTcsl BblIeJIeHHe MeTaHa. MeTaH MOJPKUTAIOT Y KOHIAa Ta300TBOIHOM TPYOKH, OH TOPUT ro1y0o-
BaTBIM, HECBETAIIMMCS TUIaMeHeM. BHOCAT B miaMs ropsimero Merana ¢pap(opoByro KpbIIIKY OT
TUTJIS.

[Touemy Ha KpBbILIKE THIIIS HE 00pa3yeTcss yepHOro matHa caxku? Hamummre ypaBHEHUs
peakiuil Moxy4eHusi MeTaHa (U3 aleraTa HaTpusl U TUAPOKCUIA HATPHsl) U TOPEHUS METaHa.

2) Omnouwienue Memana Kk B00HOMY pacmeopy bpoma u nepmaneanama kaaus. BBogsr ra-
300TBOJHYIO TPYOKY B MPOOHPKY ¢ OPOMHOI BO/IOI U MPOMYyCKAIOT B TeueHHe | MUHYThI METaH.
Hcuesaer nu okpacka OpoMHOM BOJbI? 3aTEM MPOIYCKAIOT METAH YEPE3 pacTBOp I€pMaHraHaTa
KaJusl.

Uro BBl HaOmo1aeTe? Cuenaite BHIBOJ 00 OTHOIICHUH METaHa K OpOMHOM BOJIE U K BO/JI-
HOMY PacTBOpPY IepMaHTraHata Kanus (Ipu KOMHATHON TeMIiepaType).

3) I'openue memana 6 napax 6poma. B crakan win IWIMHAP HATUBAOT 2-3 M1 Opoma.
(Ocropoxno! Tsra!). Uepes 3-4 MUHYTBI B CTaKaH OCTOPOKHO BBOJIST U30THYTYIO Ta300TBOIHYIO
TpyOKy ¢ ropsumm MetaHoM. Okpacka IiaMeHu MeHsieTcs. B pesynbrare peakuuu o0pasyrorcs
OpOMOBOZIOPOT M YTIIEpO (caxa).

Hanmmnre ypaBHeHue peakiuu.

OmnpIt 2. Peaxkyuu ¢ sHCUOKUMU HACLIUWYEHHBIMU Y21e8000p00aMU

PeakTuBBI: XuIKHE HACHIIIEHHBIE YTIEBOAOPOABI, S-miporieHTHbIH pacTBop Na.COs, pac-
TBOp KMnO4, KOHIIEHTpHUpOBaHHAs cepHasi KUCIIOTA, KOHIIEHTPUPOBaHHAs a30THasi KMCJIOTa, S-
MPOLEHTHBIA pacTBOp OpoMa B YETHIPEXXJIOPUCTOM YTIIEPOAE, 25-POLEHTHBINA pacTBOP aMMHU-
aka, CUHSS JJakMycoBas Oymara.

Ob6opynoBanue: dhapdopoBas yaIika, ITATHB C TPOOUPKAMH.

1) Omnowenue arkanoe k 600HOMY pacmeopy nepmaneanama kaiusi. B mpoOUpKy Hau-
BalOT | MJI HACHITIICHHBIX YTIIEBOIOPOIOB, 1 M S-miporieaTHOTro pactBopa Na,COs, 3arem mo kar-
JSIM TIPH BCTpSIXMBaHUM 100aBisitoT pactBop KMnOg. M3mensiercs nu ¢puoseroBast okpacka mnep-
MaHraHara kanusi? Crenaiite BbIBOJ 00 OTHOLIEHUH JIKAHOB K BOJHOMY PacTBOPY IepMaHIaHaTa
KaJusl.

2) OmHowieHue aiKaHo8 K KOHYEHMPUPOBAHHOU cepHoll Kuciome. B cyxyio mpoOHpKy
HAJIMBAIOT | MJI HACBHIILIEHHBIX YIJIEBOIOPOJIOB U | MJI KOHLIEHTPUPOBAHHOM cepHOii KUCIOThI. Co-
JEPKUMOE TPOOUPKH B30ANTHIBAIOT B TEUCHHE 2-3 MUHYT.

ITpoucxonat mu n3menenus? Pazorpesaercs au cmech? Crenaiite BIBOA HA OCHOBAaHUH
OTIbITA.

3) OmuowieHue HACLIWEeHHbIX Y2ne8000PO008 K KOHYEHMPUPOBAHHOU A30MHOU KUCIOME.
K 1 M1 HachIIIIEHHBIX YTIIEBOIOPOAOB (B CyX0i mpobupke) 100aBisioT 1 M KOHIEHTPUPOBAHHON
A30THOM KHMCJIOTHI, CMECh BCTPSIXUBAIOT B TE€UEHUE 2-3 MUHYT.

Cnenaiite BbIBOJ 00 OTHOLIEHUH aJKaHOB K KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTE MPHU
KOMHATHOW TemIieparype.

4) TI'openue scuokux ankanos. (Tara!) B daphopoByro yamky HaaTuBarOT 1 MIT KHIKHX
QJIKAHOB M MOJUKUTAIOT UX.
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OO0bscHUTE, TOYEMY B OTJIMYME OT METaHa KUAKUE aIKaHbl TOPSAT KOMTAIIUM TJIaMEHEM.
Brluncnute nponeHTHOE CoJep)KaHue yrieposa U BOAOpoJa B MeTaHe, B rekcane. Hanummre
YpaBHEHHUS peaKkuii TOPeHUs NEeHTaHa, TeKcaHa, OKTaHa.

Jlabopamopuas paooma Ne 4
Anxenvt

Onwvim 1. Ilonyuenue u ceoticmea smuneHa

PeakTuBbl: cMech 1S MOTy4YeHUsI ATHIIEHA (CMech 96-ITPOLIEHTHOTO ATUIIOBOTO CIHUPTA U
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI B 00beMHOM OTHOIIEHHH 1:2), OpoMHas Bojia (HACKIIIEH-
HBII pacTBOp), 2-niporieHTHBIN pacTBop KMnQOj4, 10-mipomieHTHBIN pacTBOp KapOOHATa HATpHS,
KepocHuH (OCH3MH), KOHIICHTPUPOBAHHAS CEPHAst KUCIIOTA.

O6opynoBanue: mpubop A monydeHus dTrwiieHa (Puc.2.), KUATUIBHUKHY (KYCOYKH OH-
Toro ¢apdopa, HOPUCTOM TIUHBI, TIECOK U JP. ), TA300TBOIHBIE TPYOKH C XJIOPKATBIIUEBBIMU TPYO-
KaMH, 3all0JIHEHHBIMM KyCOYKaMHU HATPOHHOW M3BECTH, KPBILIKU OT TUTJIEH, IITATUB C MPOOUP-

Puc 2. Ilpubop ona nony4eHHA STHICHA.
1- HPOE'HPKB. Co CMECEED 3THNOEOTD CIIHPTA H EEpHOﬁ EHCIOTE ,
Z- KHIATHILHHEHN
3- EmopFaNEIHeEad TPYOKa ¢ HATPOHHOH HSEECTRID .
KaMH.

1) Peaxyus smunena ¢ 6pomnoti 6000i. B CyXyr MpOOMPKY HATUBAIOT 5 MJI CMECH IS
MOJTYYCHHUS 3TUJICHA (3TWIOBBIM CIIMPT M KOHIICHTPUPOBAHHAS CEPHAsi KUCIOTAa B 00BEMHOM OT-
HoureHuu 1:2). [lpu cMemmBaHUM 3TaHONA C CEPHOM KUCIOTON 00pazyeTcst dTHICEpHAsi KUCIOTa
— KUCJIBIN CIIOKHBIN 2Up.

Hanummre ypaBHeHHEe peakiuu 00pa30BaHUs AITUICEPHON KUCIIOTHI.

B peaknnonHyI0 cMech TOMEIIAIT HECKOIBKO KUIIATHIIEHUKOB JUIsl PABHOMEPHOTO KHIIE-
HUS pEeaKIMOHHONW CMECH, 3aKpBIBAIOT MPOOUPKY MPOOKOH € Ta300TBOJHON TPyOKOH M 3aKpen-
JISIIOT €€ B ITaTuBe. ['a300TBOHYIO TPYOKY COCIUHSIOT C XJIOPKAIBIIUEBOM TPYOKOH, 3aM0ITHEH-
HOW HAaTPOHHON W3BECTHIO, MOMEIIEHHOW MEXAy IBYMs HEIUIOTHBIMH BaTHBIMH TaMIIOHAMHU.
Hatponnas u3BecTh J0JKHA OBITH B BUI€ KyCOYKOB, JJIS JIyUIIETO MPOXOKICHHUS Ia3000pa3HbIX
BEIIIECTB, COJIEPKAIUX KOHIEHTPHUPOBAHHYIO CEPHYIO KUCIIOTY U Napbl PEaKIIMOHHON CMEeCH.

B mratus cTaBaT npoOupky ¢ 2 mu1 6pomMHO# Boibl. ITpoOGHpKy co cMechio JIsl OTy4eHUs
ATUJICHA OCTOPOXKHO HAarpeBaroT, ClIe/is 32 TeM, YTOObI BCTIEHUBAIOILYIOCS XKHUIKOCTh HEe epedpo-
CHJIO B XJIOPKAJIBIIMEBYIO TPYOKY. BhImenstonuiicss STHIIEH MPOMYCKaloT Yepe3 OpOMHYIO BOY,
KoTopas o0eciiBeunBaeTcs (KaueCTBEHHAs peakiys Ha KpaTHbIE CBSI3N).

Hanummre ypaBHeHHe peakliuu 00pa30BaHUs ATUICHA U3 3TUICEPHOI KHCIOTHI (peaKius
uzer npu remneparype okoso 170°C). Kpome ocHOBHOM peakiiiy — CEpHOKHCIOTHOM JIeruapaTa-
IIUH 3THUJIOBOT'O CIHUPTA - MPOTEKAeT HECKOJIBKO MOOOUHBIX peakuuii. OHa U3 Haubosee BaXKHbIX
— OKHCIUTEIHbHO-BOCCTAHOBUTENbHAs. KOHIIEHTpUpOBaHHAs CepHAst KMCIIOTA MPU BHICOKOW TEM-
nepaType OKUCIISIEeT OpraHn4YecKoe BEeIECTBO (B TOM YMCJIE U 3TAHOM) 0 yriepoja U OKCUa yr-
aepoaa (V) — peakimonHast cMech yepHeeT. [Ipu 3TOM cepHast KMCI0Ta BOCCTAHABIUBACTCS JI0
okcuga cepsl (1V), KoTopblif MOXKET pearupoBath ¢ OPOMHOM BOJOH (M ¢ IEpMaHTaHATOM Kasus)
no100Ho sTuieny. Iloatomy ero otaensoT ot npumecu okcuaa cepsl (IV). Kucnorasie okcust
(SO2, CO2) mormnomnarT HaTPOHHOW MU3BECTHIO, TOMEIICHHOW B XJIOPKAJIBIIUEBYIO TPYOKY.

Hanummre ypaBHeHus peakiuii okcumoB SO2, CO2 ¢ HaTpOHHON U3BECTHIO. DTHIICH pea-
rUpyeT ¢ OpOMHOM BOJOH 110 A1eKTpoduibHOMY Mexanu3My (Ag). PaccmotpuTe ero. Kakyto posb
B 3TOM peaKUy Urpaetr Boja?
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2) Peakyus smunena ¢ 600HbIM pacmeopom nepmaneanama xanus (peaxyus E.E. Bae-
Hepa). B poOUpKy HaIMBarOT 2 MJI 2-NIPOLIEHTHOTO PacTBOpa IepMaHraHara Kajius, J00aBIsOT
0,5 mu1 10-mporieHTHOrO pacTBOpa COABI U MPOIYCKAlOT 3TUiIeH. PHosIeToBas OKpacka pacTBopa
nepMaHraHata Kajus ucdes3aer, 00pazyeTcs XJIONMbeBUIHBIN 0caloK Oyporo 1Bera. Eciu sTuiieH
IPOIYCKaTh J10JIT0, OCAJIOK MOKET pacTBOPUTHCA. IIpu OKKCIEHNH 3TUIIEHA B YCIIOBUSX PEaKLIUU
Barnepa o0Opasyetcst AByxaroMHbli ciiupT — 3Twiienrimkons HO-CHz-CH2-OH. Hanumure ypas-
HEHME peaklMy OKUCIICHHsI TUIICHA BOJIHBIM pacTBOPOM IepMaHraHara kanus. Peakuus Barnepa
— Ka4eCTBEHHAs peaKklusl Ha KPaTHBIE CBSI3U.

3) OkucieHue 3TUIICHA NEPMAHCAHAMOM KAAUs 8 KUCTIOU cpede.

[IpomnyckaroT 3TUJIEH Yepe3 pacTBOp IEpMaHraHaTa Kajus, NOJAKUCIEHHBIH CEpHOI KHCIIO-
Tol. PacTBOp 0GecuBeunBaeTcs, Oypblil 0caok He 00pa3yeTcsi, Tak KaK OKUCIEHUE ITPOXOAUT 00-
nee riry0oKo (10 maBeneBoi KUciioTsl). CocTaBbTE ypaBHEHUE PEAKLIUU.

4) I'openue smunena. T1omKUralOT STUIICH y KOHIIA Ta300TBOAHON TPyOKU. DTHUIICH TOPUT
CBETAIIMMCS IJJaMEHEM. BHOCAT B m1aMsi ATHIJIEHA KPBILIKY OT TUIJISL.

OOpscHUTE, IOYEMY Ha KpbILIKe o0pa3zyeTrcs dYepHoe NATHO. PaccumrtaiiTe nmpoueHTHOe
coJiepKaHue yrieposa v BOJIOpoia B MoJIeKyJie 3TuiieHa. Hanummre ypaBHEHUE peakliui TOpPEeHus
STHJICHA.

5) Ceoticmea HcuOKux ankeHos

JUJ1s OTIBITOB C JKUAKUMH aJIKEHAMU MOKHO HUCIOJIb30BaTh OCH3UH WM KEPOCUH, TaK B UX
COCTaB BXOJIAT Pa3JINYHbIE HENPEAEIIbHbBIE YIIIEBOIOPOIBL.

B tpu npobupku HanuBatoT o 1 mi kepocuHa (1 6eH3uHa). B nepByro 1006aBisOT He-
CKOJIBKO Kareib pacTBopa Opoma. [lomydeHHyr0 cMech OCTOPOKHO HAarpeBalOT Ha BOJISIHOW OaHe.
Hab6nronaroT ncue3HOBEHHE JKEITON OKPACKH.

PaccmoTtpuTe MexaHu3M nprcoeauHEeHUst OpoMa K rekceny-1.

Bo Bropyro npobupky A06aBisAt0T 1 M1 pacTBOpa IepMaHIraHaTa Kaius, MOALIeI0YeHHOTO
pacTtBOopoM KapOoHaTa HATPHSI.

Onumure Habmonaemble siBieHus. CocTaBbTe ypaBHEHHE peakiuy, noaoepute kodhhu-
LUEHTHl METOJIOM 3JIEKTPOHHOT0 OaiaHca WK MOHHO-3JIEKTPOHHBIM METOO0M.

B TpeThio npoOupKy NpuiinBaroT 1 MJ1 KOHII. CEPHOM KHCIIOTHI U B30AITHIBAIOT HECKOJIBKO
MUHYT 710 00pa30BaHUs OJJHOPOJIHOTO pacTBOpa (MpHU CHIIBHOM pa3orpeBaHUU MPOOUPKY CIIEAYyeT
OXJIQJUTh).

PaccmoTpuTe MeXaHN3M peakiMy PUCOETINHEHUS CEPHOI KUCIIOTHI K 2-MeTHII0yTeny. Ka-
KO€ MPAaKTHUYECKOE 3HAaUEHUE UMEET ITa peakuus?

Jlabopamopnas paooma Ne 5
Ankunt

Onwvim 1. Ilonyuenue u ceoticmea ayemunena

PeakTuBsl: kapouj Kanblus (Kycouku), OpoMHasi BoJa (HachIIIEHHBIH pacTBOp), 1-Tpo-
IIEHTHBII pacTBOp NepMaHranata Kanus, 10-mpoueHTHbII pacTBOp KapOoHaTa HATpHsL, | -IPOLIEHT-
HBII pacTBOp HUTpaTa cepedpa, S-MPOLEHTHBIM PacTBOp aMMHUaKa, aMMHAUHBIA PacTBOP XJIOpUAA
menu (1).
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OO6opynoBanue: mpuOOp JUIsl MOJTyYEHHs! alleTHIICHA, U30THYThIe ra300TBOJHbIE TPYOKH,
KOPOTKHE HPSMbIE Ta300TBOJIHBIE TPYOKH C OTTSIHYTBIM KOHIIOM, KPBIIIKU OT THTJEH, PUIbTpO-

Puc.3. Ilpubop ona nonydeHHA AETHICHA .

1- mpobupEa ¢ EapbHTOM KB |

2- ENopKaNBIHEEad TPYOKa C HATPOHHOH HIBECTRID .
BajibHas Oymara, ITaTUB C MPOOUPKaMHU.

1) Ionyuenue ayemunena u eco eopenue (msea!). B npoOUpKy MOMEIIAIOT KYCOUEK Kap-
Oua Kajablus, TPUIUBAIOT OKOJIO 1 MIJI BOJBI M Cpasy ke 3aKphIBAIOT €€ MPOOKO ¢ ra300TBOHON
TpyOKOI, nMerolel OTTSHYThIM KoHell (puc. 3.). [logKuratoT BbLAEIAIOMIUINCS alleTUIIEH y KOHLA
ra3ooTBoAHON TpyOku. HabmromaroT xapakrep miaMeHHu. 3aTeM MEHSIOT Ta300TBOIHYIO TPYOKy:
3aKpbIBAIOT MPOOUPKY, U3 KOTOPOM BBIJEINIAETCS alleTUIIEH, U30THYTON ra300TBOJHON TPyOKOH ¢
HIMPOKUM OTBEPCTHEM U CHOBA MOPKUTAIOT alleTuSieH. BHOCAT B muiamsi KpbIIKy OT Turis. Ha
KpBIIIKEe 00pa3yeTcsi 4epHoe MATHO caky. HanmummTe ypaBHEHHS peaklnii MOTydeHHsl alleTUIIeHa
U3 KapOua Kaiablys ¥ TOPeHHUsI alleTuiieHa (TI0THOE U HETIOJIHOE Cropanue). BeraucauTe nporeHT-
HOE COJZIep KaHUe YTIiiepo/ia U Bojiopoa B aueTuiene. Mmeer nu auerunex 3anax?

2) Peaxyus ayemunena ¢ 6pomnotl 60001. 3aKpbIBalOT MPOOUPKY ¢ KApOUIOM KaJbLUs U
BOJIOM MPOOKOM ¢ M30THYTOM ra300TBOJAHON TPYOKOW M MPOIMYCKAIOT alleTHUJIEH Yepe3 OpOMHYIO
Boay. OObsicHUTE, TOYeMy OOecliBeUnBaHUE OPOMHOM BOJBI MIPOUCXOIUT 3HAYUTEILHO MEJICH-
HEe, 4YeM TPU PeaKuH C STHICHOM.

Hanummure ypaBHeHHe peakluu aleTuieHa ¢ OpoMom.

3) Oxucnenue ayemunena nepmaneanamom kanus. B mpoOUpKy HanmMBaroT 1 Mi pacTBopa
IepMaHraHata Kanus, 100aBJsI0T TaKoi ke 00beM pacTBOpa COJbI U 3aTeM MPOIYyCKAIOT yepe3
MIOJTYYeHHBIH pacTBOp anerwieH. [locTenenHo (uoneToBasi OKpacka pacTBOpa MCYE3aeT, MOSBIIS-
eTCs XJIONbEBUIAHBINA ocafok okcuaa mapranima (1V) 6yporo usera. [Ipu okucieHun areTuieHa
MPOMCXOTUT 00pa30BaHUE CMECH BEHIECTB, YAaCTHYHO IPOUCXOJIUT IMOJHOE OKHCIEHUE JIO0 OK-
cuna yriepoaa (1V).

Hanummre ypaBHEHHE peakliy OKHCICHHS aleTHJIeHa IepMaHTraHaTOM KaJIus 70 IaBe-
nesoit kucnotsl HOOC-COOH. [Ton6epute k03pPHUIIHEHTHI.

4) Ionyuenue memaniuyeckux npou38o0HbIX ayemuiiena — ayemuieHuoos. Pabora c are-
TUJIEHU1aMu TpeOyeT 0co0oi OCTOPOXKHOCTU. B cyxom Buje npu ci1aboM HarpeBaHuU WM IpU
yZiape OHHU B3PBIBAIOTCS C OOJBIION CHIION, TOITOMY alleTHIICHUIBI HEeNIb3s BHICYIIHBATD ITOJHO-
cTbto. OCOOEHHO OIaceH B CyXOM BHJIE alleTUIICHU] cepedpa.

5) Honyuenue ayemunenuoa meou (1). B mpoOupky HamuaroT 2-3 Mj1 O€CIIBETHOTO aMMH-
aunoro pacteopa xiopuna meau [Cu(NH3)2]Cl u mpomyckaroT uepe3 pactBop aneTusieH. PactBop
OKpAIlIMBAETCSI B KPAaCHO-OYpBIA IIBET, 3aT€M BBINAAAET KPACHO-OYPHIH OCAJOK aleTHIICHU/Ia
menu (1). DTy oyeHb YyBCTBUTENIBHYIO PEAKIUIO MPUMEHSIOT Ul OOHAPY)KEHUS Jaxe CIe/lOB
ariernieHa. CMaunMBalOT MOJIOCKY (PHIBTPOBATBHON OyMarn aMMHAadyHBIM PacTBOPOM  XJIOPHIA
menu (1) u BHOCAT ee B OTBepcTHE NPOOUPKH, U3 KOTOPOH BbLaeiseTcs anetuwieH. IlosBnsercs
KpacHO-0ypoe OKpalluBaHue.

Hanummure ypaBHenue peakuuu oOpasoBanus aneTwieHuna menu (). Kakue cpolicTBa
alleTUJICHA TIPOSIBIISTIOTCS B 3TOW PeaKIuy?

6) Ilonyuenue ayemunenuda cepebpa. B npoOUpKy HaTUBAIOT 2 MII |-TIPOIIEHTHOTO pac-
TBOpa HUTpaTa cepedpa u MpuOaBIISIOT IO KAIUISIM S-TIPOIICHTHBIA PacTBOP aMMHAKa JI0 TTOJIHOTO
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pacTBOpeHHs 00pa3yrolIerocs BHavajae ocajika okcuja cepedpa. Uepes momyueHHbIH OeCIBETHBIN
pacTBOp MPOITyCKAIOT aleTHJIeH. BhImagaer >kenroBaTo-cephlii 0CafoK ameTwieHuaa cepedpa
(okpacka o0ycioBieHa npumecamu). Ocagok OTGUIBTPOBHIBAIOT, TPOMBIBAIOT HEOOIBIIUM KOJIU-
YEeCTBOM BOJIbI, OT)KUMAIOT B (DUIBTPOBAIBHON Oymare, HEpeHOCAT Ha KyCOUYeK CyXou (puibTpo-
BaJibHOM OyMaru. M octopoxHO HarpeBaroT Ha acoectoBoi ceTke. (Tsara! 3ammrable ouku!) Ale-
TUJICHUJI pa3yiaraercsi co B3pbIBOM. OCTAaTKU €ro YHHUTOXKAIOT MOMEICHUEM BMecTe C (PHIBTPO-
BaJIbHOM OyMaroi B CTakaH ¢ BOJIOM M 100aBJIECHUEM KOHIICHTPUPOBAHHOM COJISTHOM MIIM a30THOM
kucnothl (1/4 — 1/5 ot o6bema Bofbl).

Hanummre ypaBHeHus peakuuii MoIy4YeHUs] aMMUaqyHOTO pacTBOpa FMAPOKCUaa cepedpa
U arneTwieHuaa cepeopa. bynyt mu oOpaszoBeiBaTh anerwieHuasl menu (1) u cepedpa Oytun-1 u
OytuH-2? Hanummre ypaBHEHUsI peakiUil pazoKeHus aleTHieHuaa cepedpa npu HarpeBaHUU
(B3pBIB) M MpU ACUCTBUU COJITHOM KUCIIOTOH.

7) Pacmeopumocmov ayemunena 6 6ode u ayemore. B ofHy NpoOHPKY HATUBAIOT 5 MII
alleToHa, B APYTyI0 — 5 Mil Bojibl. B 006e nmpoOupku MponycKarT aleTUsIeH 0 MOJHOTO HACHIIIe-
HUsL. 3aTeM B KaXIyto poOHpKy 100aBistoT o 0,5 Mit amMmuadHoro pacteopa xiaopuaa meau (1).
B mipoGupke ¢ arieTOHOM MOSBISIETCS KPacHO-OYphId 0Ca/I0K, a B MPOOUPKE ¢ BOJIOH JHIIIb cliadoe
okpamuBanue. OObSCHUTE MOTYYCHHBIE PE3yIbTATHI.

Jlabopamopuasa paooma Ne 6
T'anozenonpouszeoonsvie anughpamuueckux y2i1e6000pooos

Onwvim 1. Ilonyuenue xnopsmana

PeakTuBbI: cMeCh STUIIOBOTO CIUPTA U KOHIIEHTPUPOBAHHOM CepHOIl KUCIoTh (2:1), xI10-
pHUI HATPUSL.

Ob6opynoBanue: MPOOUPKH, MPSMbIE TA300TBOAHBIE TPYOKH C OTTSIHYTHIM KOHIIOM.

B npoOupky HanuBaroT 3 MJI CMECH CIUPTA U KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI (2:1)
u po6asmstoT 0,1r pacteproro B mopoiok xjiopuaa Harpus. [Ipobupky 3akpbiBatoT nmpoOKoi ¢
IpsIMOM Ta300TBOJIHOM TPYOKOH, MMEIOIIEN OTTSHYThIM KOHEL, U OY€Hb OCTOPO’KHO HArpeBarOT
(kuaKocTh BcreHUBaeTcs ). [10KUTaroT BRIICISIIONIMICS XJIOPUCTBINA ATHII Y OTBEPCTHS Ta300T-
BOJHOW TPYyOKH; OH TOPUT XaPAKTEPHBIM IUIAMEHEM C 3€JICHOU KaiiMou. XJIOPUCTBIN ITHII TIPU
00BbIYHOI TemnepaType — razoo0pasHoe BemecTBo (T.kum. +12,4°C). Hanumwure ypaBHeHHE pe-
aKIIMY MOJTYUYEHHS XJIOPUCTOr0 3TUIIA C YKAa3aHUEM MPOMEKYTOUHBIX cTaauil. CocTaBbTe cymmap-
HOE ypaBHEHHUE PEAKIIMH.

Onwvim 2. Ilonyuenue oOpomucmozo smuna

PeakTuBbI: ATHIOBBIN CIUPT, KOHIICHTPUPOBAHHAS CEpHAsk KUCI0Ta, OPOMHUT Kausl.

Ob6opynoBanue: xumuueckuil crakad (100-200 mu1), m3orHyTasi ra300TBOJHAs TPyOKa,
IpoOUpPKH.

B npo6upky HanuaroT 1,5 Mi1 3TUI0BOrO CIMpTa ¥ 1 MJT BOJIBL, 3aT€M J100aBJIAIOT IO Karl-
JSIM TIPH BCTPSIXUBAHUU M OXJKICHUH 1,5 MJ KOHIEHTpUPOBAHHOW cepHOU KucioThl. [locie
OXJIAKJCHUS PEaKIIMOHHON CMecHu JI0 KOMHAaTHOW TeMIiepaTypsl B Hee 100aBinsoT 1,57 pacrep-
TOTO B MOpOIIOK OpoMuaa kamus. [IpoOupKy 3akpbIBatoT MPOOKOM ¢ M30THYTOM ra300TBOIHON
TPYOKON U yKpEeIUISIOT B JIANKe IITaTHBA.

Konen ra3zooTBoiHON TpyOKH OImycKaroT B BoAy (1 mi1), HAIMTYIO B Ipyryl0 MPOOHPKY U
OXJIAXKIAEMYIO CHApYX U JIbA0M (pHC. 4).

Fuc 4 Ilpubop O0A DoOvVHIeHHA BpOoMHCTOTC STHIA.

1l - opobEpKa © peaKlHOHHOHE CMECBED,
2 - mpobHpka - TpHeMHHE,
3 - cTakaH c NefAHOH BogoH.

35



Copepxumoe npoOupKu 1 mporpeBaoT U 3aTeM OYEHb OCTOPOKHO HArpeBaroT O KUTICHUS
(o6paszyercs nena). IlocTenenHo KpucTaibl OpoMHIa Kalus UCYE3al0T, a B MPOOUpPKE — MPHEM-
HUKE COOMparoTcs OECIBETHBIE TSHKENbIE Karuid OpoMucToro tuia (T.kum. +38,4°C).

[MuneTkoit ygansioT u3 NpoOMPKU-TIPUEMHHUKA BEPXHUH BOJHBIN cioi. BHOCAT Kariro
OpOMUCTOrO ATHJIA B TUIaMs TOPEJIKH (CTEKITHHON nanoukoif). [Tnams mo kpasm okpaiivBaercs B
3eneHblil 1Ber. s oOHapyskeHust OpoMa B OPOMUCTOM STHIIE MOXHO HCIIOJNIB30BaTh PEAKLUIO
beinpiureiina.

Hanummre ypaBHeHUe peakiiui o0pa3oBaHUsl OpOMHUCTOIO 3THIIA U PACCMOTPHUTE €€ Me-
xaHu3M (Sn2). Kakue mpreMbl HCTIONB3YIOT ISl CMEIICHHUST PAaBHOBECHUS PEAKIIMH B CTOPOHY yBe-
JTryYeHust Beixoza 3tmiopomuna? Kakyto posib urpaet Boja B JaHHOM mporecce? Kakue modounsie
peaxkuu NpoTeKaIoT Npy ModydyeHur OpomucToro stwina? Hanummure ypaBHeHUS 3TUX PEAKIIHA.

Onwvim 3. Ceoticmsa xnopoghopma

PeaxTuBbl: xmopodopM, 1-TIpoLIEHTHBIN PacTBOP PE30pILIMHA, 1 -TIPOLIEHTHBINA PACTBOP THI-
pokcuna Hatpus, 10-poLEeHTHBINA pacTBOp IUApoKcHa HaTpus, 20-IIPOLIEHTHBIA pacTBOpP a30T-
HOM KHCIIOTHI, 1-TIPOLIEHTHBIN pacTBOp HUTpaTa cepedpa, 10-mporeHTHBINM pacTBOp aMMHaKa, |-
IIPOLICHTHBIN PAaCTBOP IIE€pMaHraHaTa Kajus, pacTBOp HOAa B MOAMIE KaJusl.

O6opynoBaHue: MTATHB C IPOOUPKAMHU.

1) Peaxyus xnopogopma c pezopyurom. B npodupky HanuBaroT 1 M1 1-IpoLIeHTHOTO pac-
TBOpPA pe30pLMHA, 2 MJI 1-TIPOIIEHTHOT'O pacTBOpa ruapokcuia Hatpus 1 1 mi xsopodopma. Cmech
HarpesatoT. [losBiisercs xKenTo-KpacHOe OKpallliBaHUE.

2) Pacmeopenue tiooa 8 xaopogopme. B mpoOUpKy HaIUBAIOT XJI0pOo(HOpM U JT00ABIISIOT
HECKOJIBKO Karenb Hojaa B Hoauje kaiusa. CMech MHTECMBHO BCTPSXMBAIOT. Yepe3 HEeKoTopoe
BpeMs CIIoH xJ0podopMa OKpalIruBaeTcs B pO30BbIN LIBET, TaK KaK O] XOPOIIO pacTBOPSETCS B
xjopodopme.

3) L]enounoii cuopoaus xnopogopma. Hanusaror B ipobupky 1 M xmopodopma u 3 mi
10-mporienTHOTO pacTBOpa rUApokcHaa HaTtpus. OCTOPOKHO MPU BCTPAXHUBAHUM HArpeBarOT
CMECH JI0 KUIICHHSI, 3aTeM OXJIKIAI0T. B ycinoBusax omnbita XJ10pohopM THIPOIU3YeETCs ¢ 00pas3o-
BaHUEM HOHOB XJIOpAa U MYPaBbUHOM KHUCJIOTHI (B LIEJIOYHOMN Cpelie MoTydyaeTcs HaTpueBas cob
MYpaBbUHOMN KUCIOTHI — (pOopMHAT HATPHUS).

Jlia 0OHapy’KeHHUsl HOHOB XJIOpa OTJIMBAIOT B MpoOHpKy 1/3 rupponuzara, MOAKUCISIOT
ero 20-poLEeHTHBIM PacCTBOPOM a30THOM KHUCIOTHI U JOOABISAIOT HECKOJIBKO Kamnelb |-TpoLeHT-
HOT'O pacTBOpa HHUTpaTta cepedpa.

Hanummre ypaBHeHMs peakiMii rMIponn3a xjopodopma B MIETOYHOH cpesie U B3auMo-
JEMCTBHUS MIOHOB XJIOpa C HUTPATOM cepedpa.

MypaBbHHasE KUCJIOTA JETKO OKUCIISAETCS, TaK KaK COACPXKUT allbJACTHIHYIO Ipyniy (3TO
UCIIONIB3YETCS ISl 0OHapyX eHusi ee B pacTtBope). OCTaTOK MIEIOYHOTO PacTBOpa THAPOJIM3ATA
xJiopoopma et Ha ABe yacTh. K oJJHOI MpUIMBaIOT CBEKENPUTOTOBICHHbIN aMMUAYHBIH pac-
TBOp FMAPOKCUAA cepeldpa, a K JPyroi — HECKOJIbKO Karellb |-MpoleHTHOro pacTBOpa epMaHra-
HaTa Kanus. B mepBoil mpoOupke BblIazaeT MeTauIMYecKoe cepeOpo (peakius «cepeOpsiHoro
3epKajiay), BO BTOPOH - paCTBOP OKpaIIMBaeTCs B 3€JICHBIH 1[BeT (B menouHon cpeae KMnOs Boc-
CTaHABJIMBAETCS B COJIb MAPTaHIIOBUCTOM KUCIOTHI).

Hanummre ypaBHeHus peakiuii ¥ noadepure K HUM KO3(PPUIIUEHTHI.

Onvim 4. Ceoticmea uemulpexxiopucmozo yenepooa

PeakTuBbI: 4eTBIPEXXIOPUCTHIN yraepos, 10-mponeHTHBIN pacTBOp TMAPOKCHIA HATPUS,
20-mpOLIEHTHBIH pacTBOP a30THOW KUCIIOTHI, 1-TIPOLIEHTHBIN pacTBOP HUTpaTa cepedpa, STHIOBBII
CrupT (WM APYTOE JETKO BOCIUIAMEHSIOIIEECs OPraHuYeCcKOe BEIEeCTBO), MOJCOTHEUHOE MaCiIo
(umu IpyToit Kup).

Ob6opynoBanue: ¢gapdopoBas vamika, acOECTOBasi CETKa, MEIHAsI MPOBOJIOKA, IITATHB C
poOUpKaMH.

YeThIpexXXJIOPUCTBIN yIiIepol MIMPOKO UCIONb3YETCs KaK PacTBOPUTEINb KUPOB, Maced,
CMOJI, KayuyKa. L{eHHbIM CBOWCTBOM, OTJIMYAIOIIUM €T0 OT OOJBIINHCTBA OPraHUYECKHX PACTBO-
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pUTENe, IBIAETCS HEroprouecTb. Ha 3TOM CBOWCTBE OCHOBAHO €ro MPUMEHEHUE B OTHETYIIIHUTE-
JSX JUTS TYIIEHUS TI0XKApOB HA XUMUYECKHUX MPEINPUITHSX, B TA00PATOPUSIX, KHUTOXPAaHUIHIIAX
u J1p.

1) Pacmeopenue scupa 6 uemwipéxxiopucmom yeiepode. B npoOupky HamuaroT 1 mi
CCl4 n 1o6aBsiroT 1 Karuwiro MoICOIHEYHOTO Maciia Wl IPyroro kupa. B3banTeiBaroT cMech. Pe-
3yJbTaT OIbITA 3alIMCHIBAIOT B JKypHAJ.

2) Tywenue oens. B happopoByro 4aliky HATMBAIOT 2 MJI 3THIIOBOTO CIUpTA (MK APYTOTO
JIETKO BOCILJIAMEHSIIOIIET0Cs] OPraHMUYECKOT0 BEILLECTBA), CTABST YalllKy Ha acOECTOBYIO CETKY U
nopKUraroT crmpt. (Ocmopoocno! Tsea!) TacaT «moxkapy 4eThIPEXXJIOPUCTHIM YTIIEPOIOM.

3) Tuoponus yemwipéxxnopucmozo yenepooa. B mpoOUpKy HalIMBaIOT HECKOJILKO Kalelb
CCls 1 2-3 M1 10-m1poIieHTHOTO PacTBOpa FUAPOKCHIA HATPHUs, OCTOPOKHO HAIPEBAIOT CMECh 1-2
MUHYTBI 0 HAYMHAIOIIETOCS KUIEHUs (TP B30AITHIBAHUM PEAKLIMOHHOM cMecH). 3aTeM OXJia-
KJAIOT, CIMBAIOT MIETOYHYIO KUJIKOCTh B IPYTYIO MPOOUPKY, MOAKUCISIIOT ee 20-IPOLeHTHBIM
pPacTBOPOM a30THOM KUCIIOTHI U TOOABIISIOT HECKOJIBKO Karesb | -MPOLEeHTHOro pacTBOpa HUTpaTa
cepebpa. Kakoe BemiectBo Bbinaaaer B ocaqok? O0bsicHUTE ero o0pa3oBaHue. 3anuiInTe Heo0-
XOJIMMO€ YpaBHEHUE PEAKIIUH.

Jlabopamopuas paboma Ne 7
Oonoamommuwie cnupmaol

Onwvim 1. Pacmeopumocms cnupmos, omHouienue ux Kk UHOUKAmopam, 2opeHue

PeakTuBBI: 3TUJIOBBINA CIIUPT, TPOMUIIOBBIA CHUPT, OYTHIIOBBIN CIIUPT, AaMUJIOBBIN CIIUPT,
pacTBOp noja B noaue kanus (1-nmpoueHTHbIN pacTBOp), 1 -MPOLIEHTHBIN CIUPTOBBINA pacTBOpP Pe-
HOJ(TaNENHA, CHHSSA U KpacHast JakMycoBast Oymara.

Ob6opynosanue: papdopossie yamku (Wi GaphopoBbie TUTIIN), TyUYHHKA.

1) Pacmeopumocms cnupmos. B 4 npoOupku HanuBaroT 1o 0,5 MJI CHUPTOB: 3TUIIOBOTO,
MPOIMUIOBOT0, OYTUIOBOTO U aMUJIoBoro. OTMEYaroT 3amax CIUpTOB. AMUIIOBBIN CIUPT pa3ipa-
JKaeT JIbIXaTeJIbHBIC Ty TH, BEI3BIBAET KAIlIEeIb, TO3TOMY HIOXATh CITIUPTHI HEOOXOMMO OCTOPOKHO.
B kaxayro npoOupky no0aBisioT Mo 1 M BOJABI U COJEpKUMOE MPOOUPOK BeTpsixubaroT. Cre-
JaiiTe BBIBOJI O pACTBOPUMOCTH CIIUPTOB B BOJE.

AMUIIOBBIN (M30aMUIIOBBIN) CHUPT, MOJIOOHO Macily, BCIUIBIBAET HA MOBEPXHOCTH BOJIBI.
OTcrozia 1 BO3HUKIIO Ha3BaHUE «CUBYLIHOE MACJI0», 0]l KOTOPHIM ITOHUMAIOT CMECh BBICOKOMO-
JEKYJSIPHBIX OJTHOATOMHBIX CIHMPTOB, B TOM YHCJIE U aMHJIOBOI'O M H30aMMJIOBOTO. Bricmiue
CHUPTHI MOTYT 00pa30BaThCs MPU CIUPTOBOM OPOMKEHHH, MOITOMY HpHU pa30aBiICHUH BOAOH
IUIOXO OYHILEHHOT'O OT CUBYIIHOTO Macia TUJIOBOTO CIIMPTa IPOUCXOJUT IIOMYTHEHHE pacTBOPA.

2) Omnowenue cnupmos K unouxamopam. V3 kaxaoit mpoOUpKH CTEKIISTHHON MaT04KOMi
HAHOCAT IO Karlle pacTBOpa Ha CHHIOK U KPAaCHYIO JakMycoBylo Oymary. B nmpoGupku no6aB-
ns10T 1o 1 karute pactBopa deHondranenna. M3mensercs a1 okpacka MHAUKaTopa?

3) I'openue cnupmos. B papdopoBsie daliku (MM TUIIM) HAIUBAIOT IO 2 MII CIIUPTOB,
pacrionaras UX B TIOPSJIKE YBETUYEHUSI MOJIEKYIISIPHOM Macchl. [10/KUTal0T CIMPTHI TYYHHKON H
CpaBHHUBAIOT XapakTep miameHu. OObsCHUTE OnbIT. PaccunTaiiTe NpoOLEHTHOE CoAepKaHUe yr-
JepoJia B CIIMPTax, UCIOIB30BAHHBIX JUTS OTbITa. HanmuimmTe ypaBHEHMs peakinii TOPEHUs! CIIHP-
TOB U paacuuTaiiTe cofiepKaHue B HUX yIiaepoJa.

4) Pacmeopenue tiooa 6 cnupme. B npobupku co cniupramu 1006asistoT mo 0,5 mi
pacTBOpa MO/a B MOJH/IE KaIKs U BCTPSAXUBAIOT UX. UTO BBl HaOmo1aere?

Onvim 2. Abconomuposanue 3munoeo2o chupma

PeakTuBbl: ATUIOBBIN cupT (pekTuduKar), cynspat meau (1) kpucraminueckuii.

Ob6opynoBanue: ¢haphopoBhIe YAMIKH WIH TUTIIH, IITATUB C TPOOUPKAMH.

B manenbkyio pappopoByro Haliky WiM TUTelb TOMEIIAIT NPUMEpHO | T' KpucTaminye-
ckoro cynbdara menu (1) ¥ mpokanuBaroT €ro B MIAMEHH TOPEIKU 0 MCYE3HOBEHUS TOTyO0H
OKPACKH.

B cyxyto npoOupKy HanuBaroT 2-3 MJI 3TUIOBOTO cupTa (peKTudUKaTa) U BHOCST B HETO
nosydeHHbI 6e3BoaHbIH cynbdat meau (I1) (6emoro nBera). Cierka HarpeBaroT MpoOUPKY U pa3-
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MemuBaT ee conepxkumoe. (I[Touemy wusmensieTcs uBet cynbbara meau?) [lomydeHHsiir abco-
JIFOTHBIN STHJIOBBIN CITUPT MEPETUBAIOT B CYyXYI0 MPoOUPKY. Ero ncnomip3yroT Ams nonydeHus aji-
KOToJIATa HaTpus (OTBIT 4).

CKOJIBKO TIPOLIEHTOB BOZBI COAEPKUTCS B ATUIOBOM crnupte (pektudukare)? [louemy
BOJy HEJb3S yAAIUTh NEPETOHKOMN ?

Onwvim 3. Bvicanusanue smunogo2o cnupma u3s e2o 600H020 pacmeopa

PeakTuBbl: 3THIIOBBIN ciupT (pekTu(dUKAT), KapOOHAT Kainus (MKW THOCYIb(AT HATPHS
KPUCTAJIIMYECKU).

Ob6opynosanue: paphopoBblie YalIKH, MUTIETKH, JIYYUHKH, ITATUB C TPOOHPKAMH.

B npoOupky HanuBaroOT 2,5 MJI 3TUIOBOTO CIIMPTA U IIPHU BCTPSAXUBAHUU JOOABISIOT 2,5 M
Boabl. Cmech pazorpeBaercs. 1-1,5 M1 oJly4eHHOTO pacTBOpa OTIAUBAIOT B GapPOpOBYIO ALKy
U TIOAHOCST K HEMY 3a%OKCHHYIO JIyYUHKY.

3aropaetcs i pa30aBIeHHBIN ATHIIOBBIN CIIUPT?

K ocrarky B nmpoOupke 100aBIsSOT TPUMEPHO 2 T MOPOIIKOOOPA3HOTO KapOOHATA KAJIHS
(w1 THOCYIB(aTa HATPUS ), SHEPTUYHO B30ANTHIBAIOT COJAEPIKUMOE MPOOUPKH U CTABST MIPOOUPKY
B IITaTUB. Yepe3 HeKOTOpoe BpeMs B poOupke o0pa3yroTcs 1Ba cinosi. Bepxuuii cioii (3THII0BBIN
CIUPT) MUMETKON mepeHocsT B GaphopoByr0 YallKy M CHOBA MOJHOCAT K HEMY TOPAIIYIO JIy-
ynHKy. Bocramensiercst i cnupt? 3aTeM UCCIeNyOT Ha TOPHOYeCTh HUKHUM ciioil. O0bsicHUTE
pe3yNbTaThl OMbITA.

Onwvim 4. Obpaszosanue u 2uOpOaU3 ANKO2OIAIMO8 HAMPUSL

PeakTuBbI: 3TUIOBBIN CIUPT (a0OCOIFOTHBIN ), MPOMUIOBBINA (MM U30MPOIUIIOBBIN) CITHPT,
aMUJIOBBIN (MM M30aMIJIOBBIN) CIIUPT, METAJUTMUECKUN HATPHH, |-MPOIIEHTHBIN CIIMPTOBOM pac-
TBOp eHondTanenHa.

O6opynoBaHue: MpsMbIE Fa300TBOIHBIE TPYOKH C OTTAHYTBIMU KOHI[AMH.

B Tpu cyxue npoOupku HAIMBAIOT MO 2 MJI CIIUPTOB: B IEPBYIO — A0COTIOTHBIN STUIOBBIH,
BO BTOPYIO — IIPOMIJIOBBIH (UITM U30TPOIUIIOBBI ), B TPETHIO — aMUJIOBBIN (MIJIM M30aMUJIOBEIN). B
KOKIYI0 MPOOUPKY BHOCAT MO MaJEHBKOMY KYCOUKY (pa3MepoM C FOpPOIIHMHY) OYHILEHHOTO OT
OKCHJTHOTO CJIOSI MeTaJuTHYecKoro Hatpus. [IpoOupku 3akpbIBarOT MpoOKaMu € ra300TBOJIHBIMU
TpyOKaMu, KOHIIbl KOTOPBIX OTTSHYTHI.

[TouemMy a1 3TOTO OMIBITA HEJIB34 OpaTh PEKTU(PUKAT, a HY>KHO OpaTh aOCOMIOTHBIN cCIUpT?
OTMeThTe, B KaKOM MpOOUpKe peaklus UaeT Hanbosee MHTEHCUBHO, a B KAKOH — ME/IJICHHO.

Uepes 1-2 MUHYTHI TTOCIIC Hauajla PEaKIUU MOKUTAIOT BBIJCISIONINNACS Ta3 Y OTBEPCTUI
ra300TBOJHBIX TPYOOK. Ecau peaxius sTaHONa ¢ HATPUEM CHIIBHO 3aMEJUIMTCS, MOXKHO CIIETKa
MOIOTPETh MPOOUPKY.

Hanummre ypaBHeHHs peakluii CIMPTOB ¢ MEeTAIIIMUecKuM HatpueM. Kak pacmerusercs
o-cBsi3b O-H B a10i peaknuu? Kakue cBoiicTBa ciipTOB (OCHOBHBIE, KUCIOTHBIE) IPOSBISAIOTCS
B peakliu ¢ MeTainueckuM HatpueM? [loueMy ciupThbl pearupyroT ¢ HaTpUeM CIIOKOiHee, ueM
Boja?

B npo6upku nobasistor o 1 karuie pactBopa eHondTanenna. MizMeHsercs a1 okpacka
WHIUKaTopa?

JIOBOJIAT peakuIo ATaHoJIa ¢ HAaTPUEM JI0 KOHLA. /{71 3TOro oTKphIBatOT NpOOUPKY (CHU-
MaloT MpOOKY) U OCTOPOKHO mojorpesatoT ee. Ha qHe nmpoOupku obpasyercst Oenblii TBEpAbIil
ATUJIAT HATpus, (KyCOUKOB HaTpus B MpoOupke ObITh He 1okHO!) JloGaBistoT B mpobupky 1-1,5
MJT BOJIbI M paCTBOPSIIOT B HeM aTuiaT HaTpus. Eciu okpacka He mosiBisieTcsi, 400aBistoT 1 Karto
pactBOpa (eHondranenHa.

Hanummre ypaBHeHHe peakiuu 3tuiarta HaTpus ¢ Boaod. OObACHUTE, TOYEMY OSIBIIS-
eTCs OKpacka mpu n1o0aBneHun GeHon(TanenHa.

Onvim 5. Peaxkyuu oxucnenusi cnupmoeg

PeakTUBBI: STHIIOBBIN CIUPT, M30MPONUIIOBBIM CIIUPT, XPOMOBAsi CMECh, [IEpMaHraHatr Ka-
JMs1, KOHLIEHTPUPOBaHHAsI CepHasi KUCIIOTa.

O6opynoBaHue: TUMETKH, IITATUB C TPOOUPKAMHU.
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1) Okucnenue cnupmos xpomosoii cmecwio. B 1Be mpoOUPKH HATUBAIOT 110 2-3 MJI XpOMO-
BOM CMECH W MO KaIulAM INPH BCTPSAXMBAHUHU JO0ABISAIOT B OAHY NMpoOHpKy 0,5 Ml 3THIOBOTO
criupta (OcropoxkHo! CMmech CHIIBHO pa3orpeBaercs!), a Bo BTopyto — 0,5 M H30IPOMHIOBOTO
cnupra. L[BeT pacTBOpOB MEHSIETCS U3 OPAHIKEBOTO B 3€JI€HBIN, B IPOOMPKE C ITUIOBBIM CIUPTOM
OIIYIIIaeTCs 3amaxX YKCYCHOTO allbJIeru/ia, HATOMUHAIOIINHI 3amnax s0J10K (HI0XaTh OCTOPOXKHO!), a
B IIPOOMPKE C N30IPOIUIOBBIM CIIMPTOM — 3allaxX aleTOHa.

Hanummre ypaBHeHUsT peakiuil OKUCICHUS XPOMOBOM CMECHIO STUJIOBOTO CIIUPTA B YK-
CYCHBIN allbJIETH/I, @ U30IPOMMIIOBOTO criupTa — B aneToH. [logdepure ko3 dunmeHTs!.

2) Okucnenue smunogozo cnupma nepmaneanamom xaws. (Tsea!) B cyxyro npoOupky,
3aKpEIIEHHYIO B IITATUBE, IMIIETKON aKKypaTHO, HE CMaylBasi CTEHOK, BHOCST 5 MJI KOHLIEHTPU-
POBAHHOM CEPHOM KHUCJIOTHI. 3aT€M IO CTEHKE IPYrod MUIETKON OCTOPOKHO MPUIIUBAIOT S5 MII
STHJIOBOTO CIIUPTA TaK, 4TOOBI TONydniock ABa cios. [Tocne sroro nHacemarot 1-1,5 rKMnOa.
UYepes HECKOIBKO MUHYT Ha IPAHHULIE IBYX CJIOEB MOSBIIAIOTCS IPKUE BCIBILIKH, OIIYIIAETCS 3amax
YKCYCHOTI'O aJIbJIETH/1a.

Hanummre ypaBHeHHEe peakluy OKMCICHUS 3TUIOBOTO CIUPTA B YKCYCHBINM alibAeru nep-
MaHraHATOM KaJius ¥ Moa0epuTe KO3 PHUINEHTHI.

Jlabopamopnas paboma Ne 8

Mnozoamommuwle cnupmul, npocmule Ihupsl, c104cHBIE IPUPLL MUHEPATLHBIX KUCTIOM

Onwvim 1. Ilonyuenue u copeHue ousmuinogo2o s¢gupa

PeakTuBbI: cMeCh 3TUIIOBOrO CIIUPTA U KOHLEHTPUPOBAHHOW KUCHOTHI (1:1), 3TUIIOBBIM
CIUPT.

O6opyoBaHue: MUIETKH, IPSIMbIE Ta300TBOIHbIE TPYOKH C OTTSAHYTHIMU KOHLIAMHU, IITa-
TUB C IPOOUPKAMHU.

B cyxyro npoOupky HanuBarOT 3 MJI CMECH STHJIOBOTO CHUPTa U KOHLIEHTPUPOBAHHOM
cepHoit kucnoThl (1:1) U OCTOPOKHO HArpeBaloT ee 10 HaunHawIerocs kuneHus. [locne atoro
ropesiKy YOUparoT U K ropsyeil cMecu IPUIMBAIOT M0 CTEHKE NMPOOUPKHU U3 nuneTku 5-10 kanens
3TUIIOBOTO crinpTa. OOpa3yomuics AMITUIOBBIN 3(pup 0OHAPYKHUBAIOT MO 3amaxy.

3aTemM NpoOHPKY 3aKPHIBAIOT MPOOKOH € MIPSIMOI ra300TBOIHON TPYOKOM, UMEIOIICH OTTS-
HYTHII KOHEI[, CHOBA OCTOPOKHO HArpeBaloT MPOOUPKY U MOJKUTa0T BeIIEIstomuiics a¢up. [1o-
YyeMmy AUATUIIOBBIN AU TOPUT CBETALIUMCS JIAMEHEM B OTJIMYKE OT ATHIJIOBOTO CriupTa?

Brruucnure npoueHTHOE coiepkaHue yriepoja B JU3TUIOBOM d(Hpe.

Hanummre ypaBHeHne peakliuy MOJIy4eHUs AUITUIIOBOTO 3(upa U pacCMOTPUTE €€ MeXa-
HU3M.

Onwvim 2. Cnooicubie 2¢pupbt MUHEPANbHBIX KUCTIOM.

PeakTuBbl: 3TUIIOBBIN CIUPT, KOHIEHTPUPOBAHHAA CEpHAas KUCIOTa, 10-IpOLEeHTHBIN pac-
TBOP CEPHOM KHUCIIOTHI, paCTBOP COJISTHOM KUCTOTH (1:1), kapOoHaT Oapusi, S-MPOIEHTHBIN pac-
TBOP THAPOKCHUAA HATPUSL, OOpHAs KUCIIOTA.

Ob6opynoBanue: xumudeckue crakansl (50-100 mi), npsiMble ra300TBOAHBIE TPYOKH C OT-
TSAHYTBIMU KOHIIAMH, BOJIIHbIE O0aHU, JJaKMyCOBasi OyMara, XuMU4eCKie BOPOHKH, QUIBTPHI, KH-
MATWILHUKH, IITATUB C MPOOUPKaMHU.

1) IHonyuenue u ceoticmea smuiceprou kuciomol. B npoOupKy K 1 M1 3THIOBOTO criupTa
OCTOPOKHO, IO KAIUIIM IPU BCTPSIXMBAHUU 100aBisitoT 1 My KoHIleH B npobupky k 1 mut atuio-
BOTO CIIUPTa OCTOPOKHO, MO KAIISIM MPU BCTPSXUBAHUH AO0ABISIIOT | M KOHIEHTPUPOBAHHOMN
CepHOI KuCIoThl. Pazorpesiryocst cMech HarpeBaroT 2-3 MUHYTHI Ha BOJSHOW OaHe, 3aTeM oXJa-
*KAaroT. [lomyueHHBIN pacTBOpP BBUIMBAIOT B HEOONIBIION CTakaH ¢ 25 MIJI BOJABI U HEUTPATU3YIOT
HeOompmMu mopuusiMu cyxoro BaCOz. CMech nepeMenmBaoT CTEKISTHHON MaToYKon (peaKiim-
oHHas cMech BcnieHuBaercs — Boiaensaercs CO2). Korpa Boigenenne CO2 npekpaturcs, peakuus
JIOJIKHA OBITh HEUTpaJIbHOU (TI0 JTaKMYCY).

Hanummre ypaBHeHUs peakuuii 00pa3oBaHMs STHUIICEPHOM KUCIIOTHI U OapueBOi COIU
ATUIICEPHON KUCIIOTHI.

YacTtb KUAKOCTH OTGHUIBTPOBBIBAIOT Yepe3 IUIOTHBIN (GUIBTP B ABE MpoOupku. B oqny u3
HUX J100aBII0T HeMHOTO 10-TIpOIIeHTHOTO pacTBOpa CEPHOM KHUCIIOTHI; BHINIAAAET OCAJIOK.
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Hammmure ypaBHeHUe peakiuu ero oopasoanus. Kakue noHbI HaXoasaTcs B pribTpare?

K npyroit wactu ¢punbrpara 106asnsioT 1 Ma pactBopa consiHol kucaoTsl (1:1) u Harpe-
BalOT MPO3PAYHBINA KHUCIIBIM pACTBOP Ha KUIISIIEH BOASHON OaHe. Uepe3 HeCKOIbKO MUHYT BblJie-
JsIeTCsl 0CAIOK Cyibdara 6apusi.

Hanummure ypaBHeHHe peakiuy rHAPOJIu3a B KUCION cpelie OaprueBoil COM ATHUIICEPHON
KUACIOTHL. [Ipn KOMHATHOW TemmepaType rHAPOIN3 UAET MeIeHHO: ocanok BaSOs Beiaensercs
JIMIIb Yepe3 HeCKOJIbKO THEH.

2) Ionyuenue smunosozo 3¢upa bopnoti kuciomel. B cyxoit mpoOupke mpoxkaauBaroT It
OOpHOM KUCIOTHI 0 MOJHOTO €€ 00e3BoKUBaHUs (MPOOHPKY HEOOXOAMMO JIepKaTh B TOPU30H-
TAJILHOM ITOJIO’KEHUH U TIEPUOJMUECKHU BCIO €€ PpOorpeBarth Jisl yIalleHus Karnenek Bosl). [Tocne
MOJIHOTO pPaCIUIaBIIEHUS! KPUCTAJUIOB KUCIOTHI MPOOUpKY oxnaxkaaroT. K 3arBepeBiieMy miaBy
(oxcumy 6opa (1)) moGaBnsarOT 2,5M11 3TUIIOBOTO CIIMPTA U 1MII KOHII. CEPHOM KUCIOTHL. B mpo-
OMpKY JA00aBISIOT KUISTUIBHUKY, 3aKPHIBAIOT €€ MPOOKOi ¢ MpsAMOI ra300TBOAHON TPyOKOH C
OTTSAHYTHIM KOHIIOM. OCTOPOXHO HarpeBar0T CMECh B IJIAMEHU TOPEJIKH, BBIACIISIOUINECS Maphl
3¢upa NOIKUTAIOT Y KOHIIA Ta300TBOJHON TPYOKH.

OTMeThTe XapaKkTep TOPEHUS U 3aMUIINTE YPABHEHUS POUCXOISIINX PEAKIINH.

Onwvim 3. Ceoticmea enuyepuna u dMmuneH2auKos

PeakTuBBI: TIHIIEPUH, STUJICHIJINKOJb, 2-TIPOLIEHTHBIN pacTBop cyibdara meau (11), 10-
MPOLIEHTHBIN PACTBOP FMAPOKCUAA HATPUS, PACTBOP cepHOi kucnoThl (1:1), ruapocynbdar kanus.

O6opynoBaHue: ITAaTUB ¢ IPOOUPKAMHU, TUIIETKH.

1) Honyuenue enuyepama medu u enuxonsma meou. B npoOUpKy HaIUBaIOT 3-4 Karum 2-
nporeHTHoro pactBopa CuSO4 u 2-3 mit 10-niporierTHOTO pactBopa NaOH. K o6pa3oBasiemycs
0CaJIKy roiy0oro 1iBera MpuinBalOT HECKOJBKO Kalelb MINIEepHUHA U CMeCh nepeMentnBaioT. Oca-
JIOK PacTBOPSIETCS, U MOSBIISETCS BACUJIBKOBOE OKpaIIMBaHHE pacTBOpPa OT 00pa3yroIlerocs KOM-
IJIEKCHOTO COEAMHEHUS — IInliepaTa Meud. Hamuimre ypaBHEHHS IPOUCXOSAIINX PeakIuii, yka-
KHUTE, KAKUE CBOMCTBA TIIUIIEPUHA TPOSBISIOTCS.

OnbIT NOBTOPSIIOT, HO BMECTO TTUIEPUHA BBOJAT B PEAKIIMIO STUICHTINKONIb. Hanummte
ypaBHEHHE PEaKIUU 00pa30BaHUS TIIUKOJISATA MEIIH.

2) [lecuopamayus enuyepuna — odbpasoBanue akposienna (tsra!) B cyxyro npoOupKy Hachl-
naroT cioeM B 1 cMKHSO4 1 cMaunBaroT ero AByMs KaruisiMu riuieprHa. CMech CHITBHO Harpe-
BAIOT — 10 00pa30oBaHMs TSHKEJBIX MapoB akposenHa ¢ enkuM 3amaxoM. (HroxaTe octopokHo!)
['mapocynbdar kanus Mpu CHIIBHOM HarpeBaHWU TNpeBpariaeTcs B nmupocynbdar xams K2S207,
KOTOPBIIl OTHUMAET BOAY.

Hanummre cxemy peakiuu AeTuapaTaiuy riaiepuna (00pa3oBaHus akpoJICUHA).

Oxcnepumenmanvhas 3a0aua.

B nByx npobupkax HaxoJATCs: a) STUIIOBBIN CIUPT U 0) pacTBOp rimuepuHa. Onpenenure
C TIOMOUIbI0 XUMHUECKUX PEAKLUi, KaKoe BEIECTBO HAXOAUTCS B KayKI0H MPOOHUPKe.

JlaGopaTopHnas padora Ne 9
ApoMaTH4ecKHe yrjIeBOA0pOoabI psiia OeH3oJia

Onwvim 1. Ilonyuenue benzona uz benzoama nampus

PeakTuBBI: HATPOHHAS U3BECTh, OEH30aT HATPUS.

ObopynoBanue: 1€, H30THYTHIE Ta300TBOIHBIC TPYOKH, CTYIKH, CTEKIISTHHBIE MaJOYKH,
crakansl Ha 100 M1, cTaKkaHbI.

B crynke TmarenbHO pactupatoT 1r 6eH3o0aTa HaTpus U 2r HaTPOHHOM u3BecTH. CMech
MOMEIIAIOT B CYXYyI0 MPOOUPKY, 3aKPBIBAIOT MPOOKON ¢ M30THYTOH Ta300TBOIHON TPYOKOM U 3a-
KpEIUISIIOT IPOOUPKY B JIallKe IITaTUBA C HAKIIOHOM B CTOpOHY MpoOku. Konel razoorBogHoOM
TPYOKH OITyCKarOT B IPOOUPKY-IPUEMHUK, OXJIaXKAaEMYI0 BOJIOH co J1bJIoM. [IporpeBatoT cHauana
BCIO NMPOOUPKY, @ IOTOM TOJIBKO Ty YacTh, B KOTOPOM HAXOAUTCA peakmoHHas cMeck. O0pa3yto-
muiicss 6eH30J1 COOMPAIOT B MPOOUPKY-IpHEMHUK. OOHAPYKUBAIOT 10 XapaKTEpHOMY 3araxy U
roproYecTd. [t 3TOro CTEKITHHYIO MaJ0YKy CMaYHBAIOT AUCTHIUISITOM M TIOJHOCAT K TUNIAMEHU
TOPEJIKU.

Onvim 2. OKkucnenue apomamuyeckux y2ie6000po0os
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PeakTuBbl: 6€H30JI, TOMYOJ, S-TIPOLIEHTHBIA PacTBOP MEpMaHraHaTa Kajus, 2H pacTBOP
CepHOM KUCIIOTHI, 0EH30aT HATPHUSL.

O6opynoBanue: BoasiHAs OaHs.

B nBe npoOupku nomemaior o 1 M1 pacTBopa nmepmMaHraHara Kauus u mo 1 mu pa30as-
JICHHOW CEPHOM KUCIOTHL 3aTeM B OJIHY U3 HUX J00aBJISIOT OEH3011, a B IpYryio — Touyod. [Ipo-
OMpKH 3aKPBIBAIOT MPOOKAMHU C BEPTUKAIBHBIMH ra300TBOJHBIMU TPYOKaMH M HarpeBaroT Ha BO-
nsiHoM Oane. B ogHOM 13 mpobupok HaboaeTcsi ToOypeHue U BhIMaleHue 0cajika, a B APYroi
HE NMPOUCXOAUT HUKAKMX H3MEHEHUI.

Hanummre ypaBHeHUe peakiuy NepMaHraHaTta Kajaus ¢ ToayosoM. OObsICHUTE TPUYHHY
Pa3IMYHOTO OTHOIEHUS OCH30J1a M TOIyoJIa K IepMaHranary Kainus. CieayeT 3aMeTHTb, 4To OeH-
30J1 MOKET COJIepPKaTh MPUMECH, CIIOCOOHBIE U3MEHITh OKPACKy MepMaHTraHaTa Kajius, 03TOMY
JUISL OTIBITA CIIEAYeT OpaTh MPEABAPUTEIHHO OYHMIICHHBIN OSH301.

Onvim 3. bpomuposanue apomamuueckux yene6000po0os

PeaktuBbl: O€H3011, TOJIyOJ, OpOMHAs BO/A, OPOM, YETHIPEXXJIOPUCTBIA YTIEPOI.

O6opynoBanue: BojsHas OaHs, CUHSS JIaKMycoBasi Oymara.

1) bpomuposanue bensona (msea!). B nBe npodbupku nmomemaroT mo 1 mi 6enszona u 1 mi
pacTtBopa OpoMa B UETBIpEXXJIOpUCTOM yriepose (1 M OpoMa U 5 MIT YeThIPEXXJIOPUCTOTO yTiie-
poaa). B onny u3 mpoOupox 100aBIISIIOT HEMHOTO JKEJIE3HBIX ONMUJIOK (Ha KoHuuKe mmmarens). [Ipo-
OMpKH 3aKpPBHIBAIOT MPOOKAMU C BEPTHKAIBHBIMU 'a300TBOIHBIMH TPYOKaMH U TIOCTIE ATOTO Harpe-
BalOT Ha TETUION BOASIHOM OaHe. Uepes3 HeKOTopoe BpeMs B OTHOHN U3 MPOOUPOK MPOUCXOIUT 00eC-
[[BEYMBaHNE PEaKIMOHHON cMecH. OTKPBIBAIOT MPOOUPKHU U MOAHOCAT K OTBEPCTUIO BIAXKHYIO
JAKMYCOBYIO Oymary, OTMEUaloT IPH 3TOM [BET HHIUKATOpa. J{enaroT BBIBOA: B KaKOW U3 MPOOH-
POK MPOUCXOAT U3MEHEHHUSI.

UYepes 5-10 MuHYT nocie Hayajla peakliMM B PEAKIMOHHYIO CMECh OIYCKalOT IOJIOCKY
bunbTpoBaNIbHOM OymMaru, KOTOPYIO 3aTeM BBICYIIMBAIOT HAa Bo3ayxe. Ha Oymare octaércs 6pom-
OEH30I1, OTIMYAIOIIUICS 110 3amaxy OT UCXOJHOTO OEH301a.

Hanummre ypaBHeHne peakuuu U 0OBSCHUTE MPOUCXOAIINEe u3MeHeHus. PaccMoTpuTe
MeXaHU3M peaknud. Kakue n3oMepbl MOTYT HOJTYYHTHCS MIPH JalbHEHIIeM OpOMHPOBaHUU OCH-
307a?

2) bpomuposanue monyona. IToBTOPSIIOT IpeablTyIIUi ONBIT, HO BMECTO OE€H30J1a B
npoOUpPKHU BHOCAT Toyou. [IpoOupky, He coeprKallyro >KeJIe3HbIX ONMUIIOK, HArpeBaOT Ha KUIIS-
el BoAsIHOM OaHe.

B oTnuuune oT mpeablAyIIero omnbiTa, peakuuu UAyT B 00euX MpoOupKax: B OTCYTCTBUU
KaranuzaTopa UAET 3aMelieHue B OOKOBOM 1IeTH, B MPUCYTCTBUU — B KOJIBIIE.

PaccmoTpuTe MeXaHM3Mbl MPOMCXOAIUX peakiuid. OOBACHUTE pONb KaTanu3aropa U
OpPUEHTHPYIOIIEE BIHUSHUE AJKWIBHBIX PAJWKAJIOB B PEAKIHUAX MEKTPO(UIHHOTO 3aMEIICHUS C
TOYKHU 3PEHUSI CTATUYECKOTO U JMHAMUYECKOTO MOIX0I0B.

Onvim 3. Humposanue apomamuueckux yene6000po0os

PeakTuBbl: 6€H3011, KOHLEHTPUPOBAHHbIE a30THAS U CEPHAst KUCIOTHI.

O6opynoBanue: BoasiHas OaHs1, JET.

1) Humposanue b6enzona (msiea!). B maneHbkoit koja0e cMeIuBarT 4 M KOHICHTPHPO-
BAaHHOI cepHOil KHCIOTHI (MITOTHOCTH 1,84 T/cM®) ¢ 3 MIT KOHIIEHTPHPOBAHHOM A30THOM KHUCIOTHI
(motrOCTH 1,4 T/cM®). K HOMTydeHHOM cMecH IPHIMBAIOT 10 KarlIaM 3 M 6€H3071a, CUITLHO BCTpS-
XHUBAIOT CO/IEP)KUMOE KOJIObI (TemrepaTypa He JoJikHa nogHumaThes Boime 40°C), oxnaxaas B
cilydae He0OXOIMMOCTH BOJIOM. 3aKpbIB KOJIOY MPOOKOM ¢ BO3IYIIHBIM XOJIOAUIBHUKOM, Harpe-
BaloT ee 15 MuHYT Ha BoAsHOU Oane 1o 60°C, yacTo BCTpsxuBasi. 3aTeM pPEAKLIUOHHYIO CMECh
OXJIQX/IAIOT U BBUTUBAIOT B CTakaH ¢ 20 MJI JIeJITHOM BOJIBI, TPH 3TOM 00pa3yroTcs 2 ciiosi. Boaublit
CJION CITMBAIOT, a BBIMABIIEE HA JIHE MAclO (HUTPOOEH30) BBl MPOMBIBAIOT BO0M. [locie
OTJENICHHUsS] OT BOJABI CIPON HUTPOOEH30J MEPETUBAIOT B CYXYI0 MPOOUPKY, 100aBIAIOT 2-3 Ky-
couka nmpokaneHnoro CaCl, 1 HarpeBarT cMech Ha BOJSIHOM OaHe, MoKa HUTPOOCH30JT HE CTaHET
npo3payHbIM. [leperoHsor HUTPOOEH30J U3 MalleHbKOW K0sI0b!I Bropiia uian nmpoOUpKH ¢ HUCXO-
nseit Tpyokoit ipu 207-211°C. (Humpobenson nenvss nepeconsims docyxa! Bosmooicen 63pwig!)
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Hammmure ypaBHeHrne HuTpoBaHusi OeH3zona. KakoBa posib cepHON KUCIOTHI PU HUTPO-
BaHUM apOMATHYECKUX COeAMHEHUI? OOBICHUTE MEXaHIU3M HUTPOBAHHUS apOMATHUECKUX COCIH-
HEHUH.

Onwvim 4. Cynsghupogarnue apomamuyeckux yenes000pooos

PeaktuBbl: 6€H3011, TOJIyOJI, KOHIIEHTPUPOBAHHAs CepHAasi KUCIIOTA.

OO6opynoBaHue: XUMUYECKHE cTakaHbl Ha 50 M1, BosHas OaHs.

B npo6upku nomenaroT 1o 1 Mi1 KaskJoro U3 yriieBOAOPOIO0B U 10 4 MJT KOHLIEHTPUPOBAH-
HOW cepHO# KucioThl. [IpoOupkH 3aKphIBAalOT NPOOKaMU C BEPTUKAJIBHO BCTABICHHBIMU TPYO-
KaM{ 1 HarpeBaroT Ha KUIISIEeH BOAsHON OaHe, 4acTo BCTPSIXMBas cMech. B mpobupke ¢ Toayonom
HaOJI0aeTCsl MOCTENEHHOE PacTBOPEHHE YIJIEBOA0PO/Ia, B MPOOUpPKE ¢ OEH30JI0M HUKAKHX H3-
MeHEeHU He mpoucxoauT. Korja pactBopeHne 3aKOHYUTCA, TO TPOOUPKH OXJIAKIAOT U BEIIECTBA
U3 HUX BBUIMBAIOT B CTaKaHbl, cofepxalune no 20 M BOJBI.

OTMmeTbTe BUJI MOIYUYMBILEHCS CMECH. BoiensieTcst I UCXOIHBINA YTIeBOIOPO WU MPO-
nyKT peakiuu? Cremnaiite BBIBOJ O JISTKOCTH CyJIb(UPOBAHUS PA3IUYHBIX YTIIeBOA0poa0B. O0B-
SCHUTE MEXaHU3M peaKkluu CyIb(UPOBaHUS TOMYOJa U BIUSHUE aIKUILHOTO pajuKaa.

Jlabopamopuas pavoma Ne 10
Apomamuueckue y2iee000poovt ¢ KOHOEHCUPOBAHHBIMU U HEKOHOCHCUPOBAHHBIMU
0eH301bHbIMU A0paMU

Onvim 1. Hagpmanum.

PeaktuBbl: HadTATMH, KOHIIEHTPUPOBAHHAS a30THAs kuciora (1, 4), KOHIICHTPUPOBAHHAS
CepHas KHCIIOTa, CIIUPT.

ObopynoBanue: ctakanbl xumuueckue Ha 50 mi, koin6a byn3ena, Boponka broxnepa, Bo-
nsHas OaHs.

1) Humposanue nagpmanuna.B npoOupky 100aBistoT K 4 MJI KOHIICHTPUPOBAHHOM a30T-
HOM KucoTHI 1 r HadTanuHa Ipu YacToM BCTpsixuBaHUU. CMech HarpeBaroT Ha KUTIAIIECH BOASHON
OaHe /10 OJIHOTO PACTBOPEHUS Ha(TaluHa, a 3aTeM BbUIMBAIOT B 20 MJI X0JI0/IHOM BO/bI. Bhine-
JISTIOTCS KENThIe KPUCTAIUIBI o-HUTpoHadTanuHa. Kpucramisl 0TcachiBarOT, MPOMBIBAIOT BOJOW U
NEPEKPUCTANIN30BBIBAIOT U3 Pa30aBIEHHOrO CIMPTA, TEMIIEpaTypa IUIaBJICHUs 0~ HUTpOHa(Ta-
maHa 61°C.

2) Cynvghuposanue nagpmanuna. B npodupky momemaroT 1 r HapTaJTHHA ¥ HATPEBAIOT €TO
1o miasneHus. [locne oxnaxaeHust K HapTaauHy A00aBIAOT 1 M KOHIIEHTPUPOBAHHOM CepHOU
KUCI0Thl. CMech OCTOPOKHO HAarpeBaroOT MPHU BCTPSAXUBAHUU /10 00pa30BaHMs OAHOPOIHOM Ku-
KOCTHU. 3aTeM e€ OXJIaKJatoT, IPUOaBIsAIOT 2—3 MJI BOABI U CHOBA HarpeBaroT. [Ipu oxnaxaeHun
BbliensieTcs B-HadranuHcyabpokucioTa. B u30bITKE BOABI KHCIOTa MOJHOCTBIO PacTBOpS-
eTcsl.

B npobupky nomemarot 1 r HapranuHa U 1 MJI KOHUEHTPUPOBAHHOMN CEPHOM KHUCIOTHI U
HarpeBaloT Ha Kumsmed BojsHoW OaHe B TeyeHue 10-15 mMuH. CMech IpH 3TOM BCTPSAXHBAIOT,
BO3TOHAIOIINKCA HadTaIUH cOpachIBalOT CO CTEHOK OOpaTHO B »KMJKOCTh. [locie pacTBopeHUs
Ha(TaIMHA CMECh OXJIAXKIAIOT U K HEll OCTOPOKHO 100aBisitoT 2-3 mit Bojbl. Habmromaercs mosn-
HOE PacTBOPEHUE 0 -HAPTATMHCYIb()OKUCIOTHI.

Hanummre ypaBHeHHs HUTPOBaHUS U cyib(upoBaHus HadranuHa. OObICHUTE BIMSIHUE
TEMIEPATYpPbl PEaKIMi Ha MECTO BCTYIUIEHMSI CyJIb(POrpynnbl B apOMaTHYECKOE KOJIbIIO HaTa-
auHa. OOpaTtuTe BHUMaHKE Ha pa3jiMyue B CBOMCTBAX o - U B-Cynb()OKUCIOT HaTaINHA.

Onvim 2. o - u - Hagpmonwr.

Peaxmusvi: o - v B- HaQTONBI, FITUIOBBIN CIUPT, 3-MPOIEHTHBIA PACTBOP XJIOPUAA JKeTe3a
(1), 10-mporieHTHBII pacTBOP TUAPOKCUIA HATPHSI, HOJUCTHIA METHII, XJIOPUCTHIA OCH30MJI, VK-
CYCHBIN aHTUJPU]I, S-TIPOLIEHTHBIN pacTBOp KapOOHATa HATPHs, | -IPOIIEHTHBIN PacTBOp MEepMaH-
raHata Kajus, XJopodopm.

Obopyoosanue: nuneTky, koiada byH3eHa, BopoHka broxnepa, BozsiHas 6aHs, 0OpaTHBIHA
XOJIOIUIBHHUK.
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1) Okucnenue a-, - nagpmonos. B ayx npodupkax pactBopsror o 0,2 r o - u f-Had oo
B 3 M1 pacTBOpa kapOoHara Hatpus. [locTeneHHO Mpu BCTPSAXUBAHUU MPUOABIISIIOT pacTBOP Iep-
MaHranara kanus. [Ipoucxonut obecuBeunBaHuEe pacTBOPOB.

YeM BbI3BaHO 0OecuBeunBaHue pacTBOPOB? OOBACHUTE IPOUCXOISIINE TTPOLIECCHI.

2) Bzaumooeiicmeue a-, -nagpmonos ¢ xaopudom sicenesa (III). Kpucrammmku - o u f3-
Ha(TONIA IPU HArPEBAHUU PACTBOPSIIOT B ABYX MpoOupkax ¢ 1-2 mu cnupta. K momydyeHHbIM pac-
TBOpaM MpHUOABJIAIOT 1O Karwie pacTBopa xjopuaa xxenesa (I11). B mpobupke ¢ a- Hadromaom mo-
SIBIISIETCS. (PUOJIETOBOE OKPAIIMBAHHKE, a C 3-HA(TOJIOM - TEeMHO-3eJIeHOe. UeM 0ObSICHSETCS TIOSIB-
JIeHHE UHTEHCUBHOTO OKpAIIMBaHUSI?

3) Obpasosanue nagpmonsmos. B npodupku nomernaror 0,1 r o -wiu B-vadrona u cMme-
HIMBAIOT C BOJOW. 3aMeTHOro pactBopeHust He Habmoaaercs. K cmecu 100aBisioT pacTBOp TU/I-
pokcuaa Hatpus. [Ipu sToM HaOMIOKAaETCS PaCTBOPEHHE OCAIKA.

Hanummre ypaBHeHHe peakiiuu rupokcuaa Hatpus ¢ Hagroiaamu. Kakue cBoiicTBa mpo-
SBJISICT HAPTON B ITON peaKuu?

4) Benzounuposanue B-nagpmona. B mpobupke pacrBopsirot (tsara!) 0,3 r B-nadrona B 5 mi
40-poLIEHTHOTO PAacTBOPa FMIPOKCUIA HATPUs U TOOABISIIOT 110 KAIJIsIM IPU CHIIBHOM BCTPSXH-
Banuu 0,4 M xjopucToro 6eH3onna. 3aTeM CMeCh OCTOPOKHO HarpeBaroT Ha ropelnke (MpojIoi-
JKasi BCTPSIXUBATh MPOOHMPKY) A0 TEX IMOp, MOKAa PACTBOPUTCS BECh XJIOPHUCTHIA OeH3zomi1. Cmech
oxJaxaaroT. BeimagaoT kpuctamisl 0eHzoHadTona. Ero oTQuibTpoBBIBAIOT, MPOMBIBAIOT pa3-
0aBJICHHBIM PacTBOPOM T'MJIPOKCHIA HATPHS, BOIOH, BEICYIINBAIOT. [IepekpucTamin3oBeIBalOT U3
STUIIOBOTO crinpTa. Onpeaenstor Temneparypy miasienus (T. mwi. 107-108°C).

5) Ayunuposanue f- nagpmona. B npobupke pactBopsitor 1 r B-nadrona B 5 mi 10-mpo-
[IEHTHOT'O pacTBOpa TUApoKcuaa HaTpus. [Ipu oxnakaeHnu u BCTpAXUBaHUH AOOABISIIOT 1 MJI yK-
cycHoro anruapua. IlpoOupky 3aKpbeIBaroT IpoOKOH U elie pa3 BCTPSIXUBAIOT. Brimagarot kpu-
ctaybl B- HadTHIaneraTa. Kpucranisl 0TcachIBalOT, MPOMBIBAIOT BOAOW U MEPEKPUCTAITH3OBBI-
BaIOT U3 pa3zbaBieHHoro cnupTa (T. wi. 68°C).

Hanummure ypaBHeHHe peakiuu O€H30MIMPOBAHUA U auuiInpoBaHus -Hadrona. O0bsc-
HUTE MEXaHU3M 3TOH peaknuu. KakoBa posib rHIpOKCHIa HATPUS B 3TUX PEAKIHAX?

6) Ionyuenue s¢pupa - nagpmona (nepoaun). K pacteopy 0,5 r B- Hadbrona B 2,5 M ru-
pokcuia HaTpus mpubaBisitoT 1,5 Mt oaucToro meTmina. CMech HarpeBaroT B Mpodupke ¢ oOpat-
HBIM XOJIOJWJIBHUKOM B TeueHue 20—25 MuH Ha BO/IIHOM O6aHe. 3aTeM cMech OXJIaX/1aloT, 100aB-
JSIFOT BO/IBI. BhIMazaer Macio, 3aKpruCTauUTM30BEIBAIOIIEECS TP TPEHUH CTEKIITHHON TTaJIOYKOH O
CTEHKH IpoOupKu. MeTuinoBblil a¢up - HadToda 001aJa€T IPUATHBIM 3aIIAXOM.

PaccmoTrpute mexanusm oOpazoBanus ddupa - HadToma. KakoBa posb menoyu B 3TOi
peakuuu?

7) Kauecmsennas peaxyus na - nagpmon. B npodupxke pactopsitor 0,1 r B-nadrona B 2,5
M1 10-IpOLIEHTHOrO pacTBOpa I'MIpOKcuaa Hartpus, npubasistor 0,5 ma ximopodopma. Cmech
CHIIBHO BCTpsIXUBatoT. [Ipy 9TOM pacTBOp CHavaja OKpaIlInBaeTCsi B CHHUM IIBET, 3aTE€M B 3€JICHBIN
¥, HaKOHEIl, B KOPUYHEBBIH.

Onvim 3. CyocmanmusHnoe (npsamoe) KpauieHue.

Peaxmuebi: KOHro KpacHbIi, pazbaBieHHas coisiHas kucnorta (1:1), 2 H. pacTBOp KapOo-
HaTa HaTpHSI.

Obopyoosanue: crakaH xuMudeckuid Ha 50 M, Kycouku Oenol XJI0m4aToOyMa)kKHOM
TKaHHU.

B crakan Ha 50 MJI MOMEIIAIOT PacTBOP KOHT'O KPAaCHOTO M KyCOYEK XJIOMYaTOOyMaxKHOH
TKaHu. CMech HarpeBaroT 10 KuneHus. OKpaleHHy o B KpaCHBIN [IBET TKaHb IPOMBIBAIOT BOJOM,
a 3aTeM MOTPY’KaloT B CTakaH ¢ pa30aBiIeHHOM KUCIOTON. TKaHb OKpalIuBaeTcs B CHHHM IBET.
[Tpu morpy’xeHNH TKaHU B pacTBOp KapOOHATa HATPHS CHOBA MOSIBIISIETCS KpacHast OKpacka.

Hanummure ypaBHeHHE peaklUU MOJYYSHHUS KOHTO KPAacCHOTO U CTPYKTYpHBIE (HOPMYIIBI
€ro B KHCJIOW M IIEJIOYHOM Cpeje.

Onvim 4. Aumpayen.

1) Humposanue anmpayena.
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Peaxmusbl.: anTpaltieH, JieasiHas yKCyCcHasi KUcsioTa, 20-MpoleHTHBIN pacTBOp HUTPATA aM-
MOHMSI, KOHIIECHTPUPOBAHHAs CEpPHas KUCII0Ta, okcua Xxpoma (VI), aHTpaxMHOH, LIMHKOBAas MbLIb.

Obopyoosanue: xonba byHszena, BopoHka broxaepa.

He6oubiioe konn4yecTBO aHTpaleHa pacTBOPSIOT MIPH HArpeBaHUU B 3-4 MII JIEASTHOHN YK-
CycHOH KucnoThl. K moayyeHHOMY TeIoMy pacTBOPY OCTOPOKHO MpMiUBaroT 1 mit 20-mponeHT-
HOT'0 PacTBOpa HUTpaTa aMMOHHUSI B KOHLIEHTPUPOBAHHOM cepHOil kucinore. CMech nepeMenu-
BatoT. OOpa3zyercs sIpKO-KENThIM 0caJoK HUTpoaHTpaleHa. Ecinu oca ok Maoxo BbIIEISIETCS, TO
BBUIMBAIOT CMECh B XOJIOJHYIO BOJY.

Hanummre ypaBHeHre peakllii HUTPOBAHUS aHTpalleHa.

2) Okucienue anmpayexa.

B nipoGupke pactBopsitor 0,1 T anTparieHa B 3 Ml JIeITHOW YKCYCHOM KucIoThI. K pacTBopy
npubasisitor 2 vl okcuaa xpoma (VI) B jeassHoi ykcycHO# kuciote. BHauane peakiust uuer
OypHO; KOTr/la peaklus 3aMeIsieTcs, CMeCh HarpeBaloT 5 MUH U BBUIMBAIOT B CTaKaH C BOJOM.
Brinensercs skenThlii 0cagok aHTpaxukoHa. OcaZoK OTCAChIBAIOT, POMBIBAIOT BOAOW HA (HUITh-
Tpe.

3) Boccmanognenue anmpaxunoHa.

B npoOupky nmoMemaroT 4acTh MOJIYYEHHOTO aHTpaxuHOHA, 3 mi 10-mporueHTHoro pac-
TBOpPA TUAPOKCUA HATPUS,, HEMHOI'O LIMHKOBOM IBUJIM U CMECh HarpeBaroT 10 kuneHus. [lossis-
eTCs KpacHasl OKpacka aHTparuapoxuHoHa. [Ipu B30anTeIiBaHUH pacTBOpa LIBET CYE3AET, TaK KaK
IIPOUCXOJUT OKUCICHUE aHTPArUAPOXUHOHA JI0 AaHTPaXUHOHA KHCIOPOI0M BO3/AyXa.

Hanummre cxembl peakiinii OKUCICHUS aHTPalleHa U BOCCTAHOBIICHUS aHTPAXUHOHA.

Jlabopamopuasa paboma 11.
Kpacumenu mpughenunmemanoeozo paoa

Onvim 1. Tpughenunmemanosvie kpacumenu.

Peaxmuevl: Qenon, QraneBblii aHTUAPUI, PE3OPLMH, IIaBeleBas KHCIOTa, N-Iu-
MeTHIaMHHOOEH30(peHOH (KeToH Muxiepa), TUMETHIaHWINH, OpOMHas BoJa, XJIOPOKCH (oc-
¢dopa, KOHIIEHTPUPOBAHHAS CEpHAs KICIIOTA, KOHIIEHTPUPOBAHHBIN U 2 H. pACTBOPHI COJISTHOM KHUC-
JIOThI, KOHIIEHTPUPOBAHHBIN U 2 H. paCTBOPBI THPOKCH/]Ia HATPHUsI, BOJIHBIN pacTBOP aMMHUKa, [IH-
KOBasi TbLJIb.

Obopyoosanue: muneTku, GUIbTpOBaIbHAs Oymara, BoasiHas OaHsl.

1) Honyuenue kpacumens penorgpmaneuna. B mpoOHpKe CMEIINBAIOT TPH BCTPSIXUBAHUU
0,05—0,1 r ToHKO pacTepToro (HTajseBoOro aHTHAPUIA C JBOWHBIM KOJMIECTBOM (DEHOIIA, a 3aTeM
K cCMecH J100aBIISIOT 1—2 Kariiy KOHIIEHTPUPOBAHHON cepHON KUCI0Thl. CoiepKUMOoe POOUpPKU
OCTOPO’KHO HAarpeBaloT B MJIAMEHH TOPENKU B T€UeHUE 2—3 MUH J0 paclliaBIeHUs] CMECH U 00-
pa3oBaHusl TEMHO-KpacHOro okpamuBaHus. K ocTeiBiIeil Macce, coneprkaiueit ¢eHoadTaneus,
NPWIKBAIOT MPU BCTPSAXUBAHUU 5 MJI ropsiueld Boapl. Hamummre ypaBHEHHE peakliMM KOHIEH Ca-
uH GraneBoro anruapua ¢ penosoM. OHy Kariro KMCIOro pacTBopa (peHosnrarienHa HAaHOCST
Ha Kycouek (puiabTpoBanbHON Oymaru (4x4 cm). Korna kamms pacrisiBeTcs, TO B LIEHTP MOKPOTO
IIITHA TIOMEINAIOT OJIHY KaIlIIo 2 H. pacTBOpa rugpokcua Hatpus. [losiBisercs naTHO MaJlnHOBO-
KpacHoro 1pera. YacTh MATHA CMAayMBaIOT Karjied 2 H. pacTBOPA COJITHOM KHUCJIOTHI, IPU 3TOM
npoucXoauT obecuBeurBanue. [lpu mojamenaynBaHum Kamieil 2 H. pacTBOpa I'MIpOCH 1A HATpUs
00ecIBeYeHHbIN YYaCTOK BHOBb OKPAIlIMBAETCS B MAJIMHOBBIH 1IBET.

HabmroneHue 3a ©3MEHEHUEM OKpacKH pacTBopa eHondTaserHa B 3aBUCUMOCTH OT KHC-
JIOTHOCTH CPEJIbl MOYKHO MTPOBECTHU B MPOOUPKE, MPHIINBAsI K KUCIOMY pacTBopy (peHondTaienHa
MONIEPEMEHHO PACTBOP TMAPOKCUA HATPHS U COJITHON KUCIIOTHI.

OObscHUTE MPUUNHY U3MEHEHHS OKpacKH (peHoI(TallenHa B 3aBUCUMOCTH OT KHCJIOTHO-
ctu cpensl. Hanmummre Gpopmynny geHondranenta B KUCION U IIETOYHON cpejie.

K 3—5 kamisaM BoJIHOTO KHCIIOro pactBopa ¢eHosTaienHa B poOupke npuOaBisiorT 2
H. pacTBOp ruapokcua Hatpus. [losBisercs manuHoBas okpacka. [Ipu noGaBnennu n30bITKa ru-
pOKCH/Ia HaTpUs OKpacka Hcue3aerT.

K nonydeHnHoOH CUIBHOIIETOYHOM OECIBETHOM XKHUIKOCTH T0OABIISIIOT O KAIJIsIM COJISTHYIO
KHUCII0TYy. PacTBOp cHayana cTaHOBUTCSI MAJIMHOBBIM, a IIPU U30BITKE KUCIOTHI 00ECIIBEUNBAETCS.
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OO®bsicHuTe AelicTBHE U30bITKA THAPOKCHIA HATPUSI U COJISTHOM KMCIIOTHI Ha M3MEHEHUE 11BeTa ¢e-
HOJ(TaNEHHA.

Hanummure ctpyktypHyto popmyity ¢peHondTanerHa B CHIbHOIIETOUYHOM cpeie.

2) Ilonyuenue gpnyopecyeuna u 303una. B npodbupke cmemmusator 0,05—0,1 r ToHKOpac-
TEepTOro (TajieBOro aHruApua ¢ ABOMHBIM KOJIMYECTBOM PE30pLMHA U J00aBISAIOT 3—4 Karuu
KOHILICHTPUPOBAHHOW CEPHOM KMCIIOTHL. 110JIydeHHYI0 CMECh OCTOPOKHO HAarpeBarOT Ha rOpesKe
2—3 MUH J0 CIUIaBJICHUS U MOSIBICHUS TEMHO-KPAacHOT0 okpamuBanus. [Ipu HarpeBanuu cmecu
HE00X0IMMO BpEeMs OT BPEMEHHU BBIBOJIUTH MIPOOHUPKY U3 IIIAMEHH, YTOOBI HE OOYTIIUTH COICPIKH-
Mmoe. K ocTeiBIIEH Macce, coaepikaiield (GiryopeclienH, MpUaInBal0T 5—6 MJI BOABI U MPOOUPKY
CJIETKa HarpeBaroT JUIsl yCKOPEHUs pacTBOpeHHs (piyopecienHa.

OnHy-ABe Karuiv MOJIy4EHHOrO0 pacTBopa MpuiauBaroT K 10—15 M Boabl U noauienaqu-
BalOT HECKOJIBKUMH KaIIIMU pacTBOpa T’MAPOKCHIA HAaTpusd. B jKMIKOCTH HEMENIEHHO MOSBIS-
ercsi  (uryopecleHIItsl, UMEIOIIast KEJITYI0 OKPAacKy B IMPOXOJAIIEM CBETE U 3€JIeHYIO0 - B OTpa-
JKEHHOM.

K ocraBmemycst pactBopy ¢uryopecierHa nmpuoasisitoT 2—3 M1 OpoMHON Bojbl. Brima-
JIaeT 0CcaJloK. 3aTeM CMeCh CIIeTKa HarpeBaloT I paCTBOPEHUS 00pa30BaBIIETOCS 0CaIKa 2031HA.
[Tocne oxnaxkaeHus: B IPOOUPKY JOOABISIOT 2 H. PAaCTBOP TMAPOKCHA HATPUS A0 LIETIOYHOM pe-
aKuuu (1Mo JIAKMyCy) M CMech pa30aBisitoT Bomoil. OOpasyercs KelToBaTO-pO30BBI PacTBOp
503WHA ¢ CHIIbHOH (uryopecuiennued. B mpobupky oTiuBaroT 1—2 M1 po30BOTr0 pacTBOpa 303MHA
U TpHUOABIAIOT 2 H. PaCTBOP COJITHOW KHUCIIOTHI, IPH 3TOM HPOMCXOTUT 00ECIBEYMBAHUE pac-
TBODA.

Hanumure ypaBHeHHe peakuuu noiydeHus ¢uryopecuerHa u 303uHa. OObsSCHUTE IpHU-
YHHBI TIOSIBJIICHUS OKPACKH pacTBOPOB (IyopeciienHa 1 031MHa B IIEIOYHOI cpefie U 00eclBeyun-
BaHU B Kucioi. Hanummre cTpykTypHbIe popMyIibl GuryopeciienHa 1 9031Ha B IEIOYHON U KUC-
JI0# cpeje.

3) Ionyuenue aypuna. B npodupke Harpesatot cmech 0,03—0,05T 1maBeneBoit KUCIOTHI,
JBOIHOTO Konm4ecTBa (peHona ¢ 1—2 KarasiMu KOHIEHTPUPOBAHHOM CEpHOI KUCIOTHI 10 00pa-
30BaHMs 1aBa. K cogepuMomy MpoOMPKU MPH BCTPSIXUBAHUH TOOABIISIFOT 5 MJI BOAIBI, 00pa3y-
eTcs pacTBOp aypuHa. Hanmummre ypaBHeHHe peakliMyi KOHIEHCAIuH (DeHOoJIa CO IaBEeJIeBOM KHC-
JIOTOM.

K pactBopy aypuHa 100aBISIOT HECKOJIBKO Kareilb KOHIIEHTPUPOBAHHOTO pacTBOPA TUj-
poxcuaa HaTtpusi. OTMEThTE U3MEHEHHE OKPACKU PacTBOpa aypuHa.

OObscHUTE NeiicTBIE TUAPOKCHIA HATpUs Ha aypuu. Hanmummre cTpyKTypHbIE (hOPMYIIBI
aypuHa B KMCJION U LIEJIOYHOU Cpee.

4) Ionyuenue kpucmaniuueckozo guonemosozo. B npobupke, cHaOXeHHOW MPOOKOH ¢
BO3YILIHBIM XOJIOAWIBHUKOM (TpyOKoil) nimuHoi 30 -40 cMm, HarpeBatoT 20—30 MHUH cMeCh, CO-
crosmyo u3 0,1 r kerona Muxmuepa, 5 kanenb IMMETHIAHUINHA U 2 Kamelb XJIopoKkcuaa (oc-
¢opa. 3arem nobapustoT 10 M1 Boasl U nepememinBaioT. B mpobupky ¢ 10 M1 BOAs! NpMIINBaOT
2—3 KaIuIM MoJXy4eHHoro pactBopa. Cmech 00pabaThIBalOT BOAHBIM pacTBOpoM amMmuaka. (M3-
MEHSeTCs JIM IIPH 3TOM OKpacka pactBopa?) K ammuauHoMy pacTBOpy KpHUCTaLIMYECKOTO (prose-
TOBOT'O MOCTETEHHO MO KaIUIIM MPUOABIISIOT COISIHYIO KUCIIOTY.

Kak mensiercs okpacka KpacuTess B 3aBUCHMOCTH OT KOJIMYECTBA UCIIOJIb30BAHHOM  KHC-
70Tel?  OOBACHUTE MPOUCXOASAIIME Mpolecchl, HamumuTte ypaBHeHHE peakluu MOIydeHUs
KpUCTAJJIBUOJIETA.

5) Csoticmea gpyxcuna (cudpoxniopuod pozanununa). B xonoe pacteopsiot 0,5 T pykcuHa B
50 mi Bozsl. 3aTeM K 10 M1 BOZHOTO pacTBOpa (PyKCHHA MO KAIUIIM MPUOABIISIOT KOHIIEHTPUPO-
BaHHYIO COJISIHYIO KHcoTy. [losBisiercs xentoe niam opaHxkeBoe okpammBanue. K cienyromeit
nopuuu (10 M) BogHOro pactBopa ¢ykcuHa npuinBaroT 10 M 5-poneHTHOro pacTBOpa T'H-
pPOKCHIa HATPUSl, U CMECh HarpeBaloT J10 KUIeHusl. PacTBop oOeciBeunBaeTcs, M BBINNAIAIOT XJI0-
b5l KApOMHOJILHOTO OCHOBaHUs. B mpoOupKy oTiaMBarOT yacTh 00€CIBEYEHHOI'O pacTBOPa C 0ca/l-
KOM U J100aBJISIOT MO KAaIulAiM S-TIPOLICHTHBIA pacTBOpP COJSHOM KHCHOThl. CHOBA MOSBISAETCA
KpacHO-()10JIETOBOE OKpallliBaHUE.
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OOBsicHUTE ACHCTBHE KUCIOTHI U IIEJI0OYM Ha pacTBop ¢ykcuHa. Hammmmre dhopmysibr
(dyKcHHa B KUCIION U ILEIOYHON Cpee.

6) Boccmanoenenue ¢hykcuna. Harpesarot ko0y ¢ 30 M BoAHOro pactBopa GyKCHHA U 5
MJI COJITHOM KUCJIOTHI Ha BOJsiHOH OaHe. [locTeneHHO BHOCAT HEOOIBIIMMHU MTOPLUUSMH 3 T IIUHKO-
BOI IbUTH, TPUOABIISSA KOXKAYIO MOCIEAYIONIYIO MOCe MpeKpalieHuss OypHOro BbIAEIEHUS BOJIO-
pona u3 cmecu. IlocrenenHo pacTBop oOeciBeUnBaeTCs.

Hanummre cxemy BoccTaHOBIeHUs (PyKCHUHA.

Onwvim 2. Kpawenue gykcunom.

Peaxmuevl: pykcuH, KOHIIEHTPUPOBAHHBII PAacTBOP aMMHUaKa.

Obopydosanue: konba Ha 50 MII, KyCOUKH OEIIOH MIEeTKOBOW TKAaHHU.

B xon6e pactBopstor npu HarpeBanuu 0,1 r pykcuna B 30—40 M1 BOJIbI M IPHIIMBAIOT 2
MJI KOHIICHTPHPOBAHHOTO BOJHOTO pacTBopa amMmmuaka. PactBop obeciseunBaercs. B Hero omyc-
KalOT KyCOUeK HIENKOBOI TKaHU U 3aKPBIBAIOT MPOOKOH. Uepe3 HECKOJIbKO MUHYT TKaHb OKpAIIH-
BaeTca. Pazbepure mpoucxosine mpoueccs Npu KpalieHn .

Onvim 6. Xpomamoepaghuueckoe pazoenenue Kpacumeneu.

1) Paszoenenue cmecu ¢ayopecyeuna u memuienosozo cunezo. B xononkyl (10 —12 mMm),
3aMOJIHEHHYIO 15 T OKCHAa afoMUHUS B 3TaHOJIe, 3aMUBatOT cpaszy 30 mr cmecu diyopeciienHa u
MeTriieHoBoro cuHero (1:1) B 20 mu stanona. Ilo Mepe npoxok/ieHus: pacTBopa 4epe3 KOJIOHKY
HaOII01aeTCs pa3jielieHne CUHEN MOJI0Chl METHIIEHOBOTO CHHETO OT 3€JIEHO-KEITON MOJI0Ch (iy-
opecuenHa. MeTUICHOBBIN CHHUI BBIMBIBAIOT 3TAHOJIOM M3 KOJIOHKH B IIPHEMHHUK. 3aT€M MEHSOT
MPUEMHHUK, U (IIyopecleH BbIMbIBAIOT BOJOW. [lomydeHHbIE pacTBOPHI BHIIAPUBAIOT, OMpee-
JSIFOT BBIXOJI KaXK/IOTO KPACHTEJISL.

2) Pazoenenue cmecu MemuieH08020 CUHE20 U MEMUI0B8020 OPaHICe8020. PaboTy MpoBo-
JISIT TIO BBIIIICONMUCAHHOM MeToauke. Jliist pa3aenenus 6epyT 40 MI CMECH METHIIOBOTO OPaHKEBOTO
u MetuiieHoBoro cuHero (1:3) B 20 mi sTaHosa. METUIIEHOBBIN CHHUI BBIMBIBAIOT 3TaHOJIOM, Me-
THJIOBBIM OPaHKEBbII — BOJOM.

3) Pazaenenune cMecu - HAPTOIOBOTO OPAaHIKEBOI'O U METUIIOBOTO [3- duosneroBoro. Pa-
00Ty MPOBOJAT MO BbIILIEONUCAHHON MeToauke. [{nst paznenenus 6epyt 40 Mr cmecu

B- HadTOIOBOTO OpaH)KEBOro W MeTUiIoBOTO (hroseToBoro (1:1) B aTanone. Kpacurenu
AMIOUPYIOT CMECHIO OyTaHOJa, alleTOHA U BOJBI (2:7:2).

Jlabopamopuas paooma Ne 12
Denonwt

Onwvim 1. Peaxyus penonos ¢ xnopuoom scenesa (111)

Peaxmuevl: 1-iponieHTHBIN pacTBOp PeHoa, |-mpoIeHTHBIN pacTBOp M-Kpe3oda, 1-mpo-
HEHTHBINA PacTBOP n-Kpe30iia, 1-MpOIeHTHBIN pacTBOp MUPOraiioa, 1 -mpoIeHTHBII pacTBOp pe-
30pIMHA, |-IPOLEHTHBINA PacTBOP FMAPOXUHOHA, 1-MIPOLIEHTHBIN pacTBOp MUpPOKATEXUHa, 1-Tpo-
LEHTHBIN pacTBop Xxiopua xkenesa (1), 3TunoBelii cnupt, consiHas KMcaoTa (KOHIL).

ObopyoosaHnue: TATIETKH.

OmnbIT IPOBOJAT € KaxaAbIM U3 (heHoJoB. B kaxyro mpoOupky npuimBaioT mo 1 mi pac-
TBOpa COOTBETCTBYIOMIETO (PpeHosa U mpuOaBistoT Karutto xiopunaa xenesa (1), [lossnsercs wn-
TEHCUBHOE OKpallMBaHue: i (peHona — (UOIETOBOE, I M-Kpe3oJia — KpacHO-(HOJIETOBOE, IS
n-Kpe3oiia — TEMHO-CHUHEE, JUIS MMPOKAaTeXWHA U THAPOXHMHOHA — 3€JIE€HO0e, I Pe30pIrHa - GHo-
JIETOBOE.

Hanummre ypaBHeHus: B3aumojieicTBUs GpeHosnoB ¢ xyuopuaom xeneza (111). Yem oObsic-
HSIETCS MOSBIICHUE SPKOU OKPACKu?

Conepxxumoe npodupku ¢ Gperosom u xmopuaom xenesa (1) pazgenuts Ha e yactu. K
OJHOH 100aBUTH HECKOJIBKO Kallellb CIUPTa, K APYTroil — pacTBOpa CONsAHON KHCIOThL. OObACHUTE,
MoYeMy McUe3aeT OKpacKka B OIBITaX CO CIIUPTOM U COJITHOW KHCIOTOH.

Onwvim 2. Peakyus ¢henona ¢ azomucmoii Kuciomou

PeakTuBbl: 5-polleHTHBIN pacTBOp (eHoa, S-IPOLEHTHBIH PacTBOP HUTPHUTA HATpPHS,
KOHIIEHTPHUPOBaHHAsI CEpHasi KUCIIOTA.

O6opyaoBaHue: TUTIETKH.
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B mpo6upky momemator 0,5 M1 KOHIIECHTPUPOBAHHOM CEPHOM KUCIOTHI M TIPH OXJIAXKACHUHT
no6aBisioT 2-3 Karm pactBopa (enona. K nomydeHHOMY OeCIIBETHOMY pacTBOPY HPH OXJIaXIe-
HUU TpUOaBISAIOT KaIUll0 pacTBOpa HuTputa HaTpusa. OOpasyercss MHTEHCHBHO OKpalleHHAas
cMmech. Hanmmmmre ypaBHeHUE peakiiuy.

Onvim 3. Obpaszosanue u pasznodiceHue heHoiImos

PeaktuBbl: (heHOI, 2 H pacTBOP cudpoxcuda Hampus, 2 H pacTBOp KapOoHaTa HATPHS, 2 H
pacTBOp CEPHON KHCIOTHI.

1) Ob6paszosanue u cuoponus genoramos. K 0,1-0,3 v denona npudasisiror 1-2 mit pac-
TBOpa ruspokcuaa Harpus. [locrenenno npoucxoaut pactBopeHue ¢enona. CmMech HarpeBaroT
JI0 TIOJIy4€HHUSI OTHOPOTHOM KUAKOCTH. K 0XnakaeHHOMY pacTBOpPY HMPWIMBAIOT pa30aBiIeHHYIO
cepHyto kucioty. HabGmonaoT nmomyTHeHue pactBopa. Hanuimmrte ypaBHeHHE peakuu 00pas3o-
BaHUs (eHomsTa HaTpusa. OOBACHUTE NPUUMHY TIOMYTHEHHSI CMECH MIPU PEaKIH C CEPHON KHC-
JIOTOH.

2) Peaxyus ¢ghernona c consimu yeonvHou Kuciomol. JIns IpoOBEACHUS ONBbITA B JIBE TIPOOHPKU
nomeraroT 1o 0,1-0,2 v penona. B ogny npuiusator 1-2 mur pactBopa kapOoHata HaTpus, a B
JpYyTYIO — TaKoH ke 00beM ruapokapOoHaTta HaTpus. Habmogaercs nmu pactBopenue QeHona u
o0pa3oBaHHe OJTHOPOIHOM KHUIKOCTH B 006enx mpodupkax? O uyeM CBUIAETENBCTBYET 3TOT OIbIT?
Hanwmmure ypaBHeHue peakuuu kapbonara HaTpus ¢ ¢peHosoM. Kakue cBoiicTBa mposBisieT Qe-
HOJI TIPU PEaKIUH CO IeJoYaMH 1 KapOOHATOM HATpusi?

Onvim 4. Peakyuu snekmpoghunvrnoeo samewjenus 8 ghenonax. bpomuposanue

PeakTuBbl: 5-NIpoLIeHTHBINA pacTBOp eHona, OpomMHas Boja.

O6opynoBaHue: TUTIETKH.

B npoGupky nomemator 1 mi BOAHOTO pacTBopa (heHoia U MPU BCTPSAXUBAHUH 10 KATUIAM
npubasisitoT OpoMHYI0 Boay. PacTBop obeciiBeunBaeTcst 1 BbInaaaeT Oenblii ocanok. [Ipu gjo6aB-
JIeHUH U30bITKAa OPOMHOM BOJIBI OCA/I0K MIPEBPALIACTCS B JKEITHIN.

Hanummre ypaBHeHHe peakiuu OpoMHpoBaHUs (EHONIAa U PACCMOTPUTE MEXaHU3M JIaH-
HOro mpouecca. CpaBHUTE JIErKOCTh OpomMupoBaHus enona, OeHszona u Tonyona. Kakoit mpo-
IYKT 00pasyeTcst pu JeicTBUU U30bITKa OpOMHOI BOABI Ha TpuOpomdeHnon?

Onwvim 5. Ilonyuenue u c0iicmea NUKpUHOBOU KUCIOMbL

PeakTuBsl: peHOI, KOHIIEHTPUPOBAHHAS CEPHASI KHCIIOTA, a30THAs KUCJIOTA (TUIOTHOCTS 1,5
r/cm®), TII0K03a, KAPOOHAT HATPHSL.

O6opynoBanue: BoasiHas OaHsI.

1) Honyuenue nuxkpunosoi kuciromel. B mpoOupke ocTopokHo cmeruBart 0,5 peHona
¢ 1,5MJ1 KOHIIEHTPUPOBAHHOM CEPHOU KUCTOTHI (msea!), 3aTeM CMECh HarpeBaroT 0 MOTyYSHUS
OJTHOPOJTHOM >KUIKOCTH. OXJIaXIEHHYIO KHJIKOCTh OCTOPOKHO MEPETUBAIOT B TPOOHUPKY, COAEP-
JKAIIYo 2 MJI BOJIBI, U TIOCTETICHHO MPHJIMBAIOT IBIMSAIIYIO a30THYIO KACIOTY. PacTBop okparim-
BaeTCs B TEMHO-KPAaCHBIN I[BET. 3aTeM CMech HarpeBaroT 15 MUHYT Ha BOJsHOW OaHe, M mocine
OXJIX/IEHUS Pa30aBISIOT PaBHBIM 00BEMOM BOABI. BEIIEISIOTCS JKeNThle KPUCTAUTBI TUKPUHO-
BOU KHCIIOTHI.

2) Ceoticmsa nukpunogot kuciomol. B mpoOupKy MOMENIaroT HECKOJIBKO KPUCTAIIIOB ITHK-
PUHOBOM KHCIOTHI, 3 MJI pacTBopa kapOooHaTa Hatpus u 0,1r rioko3pl. CMech HarpeBaroT U KH-
ISTAT HECKOJBKO MUHYT. OKpacka MEHSIETCS 70 KpOBAaBO-KPACHOH, a TPH TMOAKUCICHHNA CTaHO-
BUTCSI OPAaHKEBO->KEJITOM.

Hanummre ypaBHeHHE peakiiii HUTPOBaHUS (peHOJA MPH MOTYUYCHUN MUKPUHOBOH KHC-
70Thl. YeM BhI3BaHO M3MEHEHHUE OKPACKU PAacTBOpa MPU PEAKLUU MMKPHUHOBOW KUCIIOTHI C TIIHOKO-
301? OOBSCHUTE TIEPEXOIbI OKPACKH B 3aBUCUMOCTH OT pH pacTBopa.

Onwvim 6. Cynsghuposanue enona

PeakTuBsl: ()eHOI, KOHIIEHTPUPOBAHHAS CEPHAsI KUCIIOTA.

Ob6opynoBanue: BosHas OaHsl.

K 3 M1 KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI MOCTENEHHO MPHU BCTPSXUBAHUU MPHOaB-
ns110T 21 penona. (Ocmopoowcrno! @enon svizvieaem odxcozu!) CMech pa3auBaioT B IBE IPOOUPKH.
B oany u3 HuX nocreneHHo A00aBiSIOT 3-5 M1 X0104HOU BoAbL. [Ipu 3TOM (peHon BoIAenseTcs B
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BUJIE MYTH, MOABIIsAETCS 3amax. Jpyryio mpoOUpKy ¢ OAHOPOJHON CMEChIO HArPEBaIOT HA BOJISTHOM
0aHe 5 MUHYT M TOCJIEe OXJIXACHUS ee BhUIMBAIOT B 10 M1 XomonHoU Boabl. [lomydeHnHast cMech
OCTaeTcsi OJTHOPOIHOM, 3amax ¢eHoia OTCYTCTBYET.

OOBsicHUTE IPOUCXOKICHHE M3MEHEHUH B cMecu. HanmmuTe ypaBHeHHE Cylib()UPOBaHUS
denomna. Kakoro tuna sta peakmus?

Onvim 7. Boccmanogumenvhbie cOUCMBA MHO20AMOMHbBIX EeHON08

PeakTuBbl: 5-IIpOLIEHTHBIE PACTBOPHI MUPOKATEXUHA, PE30PIHHA, THIPOXUHOHA, TUPOTaj-
J0J1a, aMMHAYHBIH pacTBOp OKcHJIA cepedpa.

O6opynoBanue: BoasiHAs OaHs.

B xaxyro u3 mpoOUpoK, coaepKaiux 1mo 1 M1 BceX pacCTBOPOB MHOTOATOMHBIX ()E€HOJIOB,
JI0OABJISIIOT aMMHUAYHBIA pacTBOp okcua cepedpa (0,5 Mi1) 1 HarpeBaroT Ha BoassHOM OaHe. [TosB-
JSI€TC YEPHBIN OCAIOK.

OObsacHUTE TPOUCXOASIINE U3MEHEHHUS B TPOOUPKAX.

Onwvim 8. Oxucnenue gernonos

PeakTuBbl: pacTBOphl (eHONA, MUPOKATEXUHA, PE30OPIUHA, THIPOXUHOHA, THUPOTaJIoa,
1-nponeHTHBIN pacTBOp EpMaHraHaTa Kajius, S-IpOLEHTHBIN pacTBOp kKapOoHaTa HaTpus, 1-nipo-
LEHTHBIA PacTBOp HUTpaTa cepedpa.

O6opynoBanue: BojasiHas OaHs, MUMETKU, TPEIMETHBIE CTEKIIA.

1) Okucnenue penona. K pactBopy kapOoHaTa HaTpUs MPUOABIISAIOT BOHBIH pacTBoOp (e-
HOJa. 3aTeM IMpH B30ANTHIBAHUH MPHIIMBAIOT MO KAIUISIM pacTBOpP MepMaHraHara Kaius. Pactop
oOecrBeUnBaeTCsl, U BblMaaeT Oypblit ocagok. O0bsICHUTE HaOII01aeMOe U3MEHEHHE OKPACKHU.

2) Oxucnenue MHO20amoMHbIX enonog. Ha mpeMeTHOe CTEKIIO HAHOCAT 10 KaIuie pac-
TBOPOB MHOTOAaTOMHBIX (eHosI0B. K KakaoMy u3 pacTBOpoB 100aBistoT 1o 1 karuie 1-mporeHT-
HOTO pacTBOpa HUTpaTa cepedpa. [Iporcxoaut BoccTanoBinenue cepedpa. CKOpoCTh peakIiu pas-
anuHa. O4eHb MENJICHHO BOCCTaHABJIMBAET cepeOpO pe30pIUH, TUAPOXUHOH U MUPOKATEXUH —
MHTEHCUBHee. bpicTpee Bcero okucisiercst muporaiioi. Ero pacTBop cTaHOBHTCS KOPUYHEBBIM U
Ha TIOBEPXHOCTH BBIJENIACTCS TUIEHKA METaNIMYECKOro cepedpa.

Jlabopamopuasa paboma Ne 13
Anvoecuodvl u Kemonwl

Onwvim 1. Ilonyuenue anvoe2uoos u Hekomopwle Yeemmuule peakyuu Ha HUuXx.

PeaktuBbl: 5THI0BLIN ciiupT, 10-mporieHTHBINA pacTBop hopmanbaeruaa, 10-mporeHTHbIH
pacTBOp YKCYCHOTO alibAeruia, (pykCHHCepHHUCTasi KUCIIOTa, KOHIIEHTPUPOBAHHAS COJISTHASI KUC-
JI0Ta, 2-MIPOLIEHTHBIN BOAHBIN PacTBOP HUTPOMNPYCCHIa HATPHS, alleTOH, 10-MPOLIEHTHBIN pacTBOP
NaCH .

Ob6opynoBaHue: civpalib U3 METHON IPOBOJIOKHU, UIIETKH, H30THYThIE TPYOKH.

1) Peaxyus anvoecuoos ¢ pyxcuncepnucmoti kuciomou. B npoOupky HanmuBaroT 1 M
pacTBOopa (PyKCHHCEpHUCTOM KHMCIOTHI M JO0aBISAIOT HECKOJIBKO Kameib 10-mpoleHTHOro pac-
TBOpa popmanbaeruaa. Ilpodbupky craBsat B mratus. Bo BTopyto mpoOupKy K GyKCHHCEpHUCTON
KHUCTIOTE T00ABISIOT TaKoe K€ KOIMUecTBO 10-TIpOIEHTHOTO pacTBOpa YKCYCHOTO albAeruaa u
TOKE OCTaBJIAIOT ee. Uepe3 HECKOJIbKO MUHYT B MpoOupKe ¢ popmanbaeruoM nosipisercs ¢puo-
JIeTOBasi OKpacKa, a B MPOOMPKE C YKCYCHBIM QJIbJIETUAOM - PO30BO-(HOIETOBAS.

[Ipu noGaBneHuu K OKpalmieHHbIM pacTBopam 1o 0,5 Myl KOHLIEHTPUPOBAHHOM COJISTHOU
KHCJIOTBI IPOUCXOAST CIIEAYIOIINE U3MEHEHUS: OKpacKa B MPOOUPKe ¢ (hopMalbIeTruaoM Iepexo-
TUT B (PMOJIETOBO-CUHIOIO. A B TPOOUPKE C YKCYCHBIM alIbJIETHIOM Uepe3 HECKOJIbKO MUHYT OHA
ucue3aer.

OO0bsicHuTe pe3ynbTaThl onbiTa. YTo c000M TpeacTaBisieT PyKCHHCEPHUCTAsT KUCIoTa?
[Touemy mpu 100aBIEHUU ANbAETUIOB K OECIBETHON (DYKCHMHCEPHUCTON KUCIIOTE MOSBISIETCS
okpacka?

2) L[semnas peaxyusi Ha popmanvoezud ¢ pezopyurom. B mpodupky HanusaroT 3 mi 0,5-
MPOLIEHTHOTO pacTBopa pe3opuuHa u 1 mu 10-nporieHTHOrO pacTBopa popmanpaeruaa. Iuner-
KO OCTOPOXHO MO CTEHKE 00aBIAIOT 1-2 MJT KOHIIEHTPUPOBAHHOMN cepHOM K1caoThl. Ha rpanuie
NIBYX JKUAKOCTEH MOSIBIISIETCSI MATMHOBOE KOJIBIIO.
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3) Ilonyuenue ykcycHo2o anvoecuoa okucieHuem smunoso2o cnupma oxcuoom meou (11).
Jis mosryyeHHsl YKCYCHOTO allbJIeTH/1a CMAauMBalOT CIIUPTOM CTEHKU Cyxol mpobupku. Harpe-
BalOT CIHpalb U3 MEAHOW MPOBOJIOKU B IJIAMEHH Tra30BOM ropesku 10 o0pa3oBaHUs HA €€ Io-
BepXHOCTH uepHOTO Hasleta okcuaa meau (I1). Packanennyro qokpacHa ciupalib OIMyCKaroT B TOJI-
TOTOBJICHHYIO MPOOUPKY. DTy OINEpaIfio MOBTOPSIOT HECKOIBKO pa3. DTUIIOBBIA CIUPT MpeBpa-
[IaeTCs B YKCYCHBIN aJIbJIETH]I, IMCIOIINUN pe3Kkuii 3anax. (Hoxame ocmopoosicro!) B HeOOmbIIX
KOHIEHTPALUAX YKCYCHBIN aibAeruj nmaxHer sioaokamu. OOHApyKUBAIOT €ro I[BETHOU peakiueit
¢ GYKCUHCEPHUCTOM KHCIOTOM.

Hanummre ypaBHeHHe peakIMy OKHCIECHUS STUIIOBOTO CIIUPTA B YKCYCHBIN albJIerH1 OK-
cunom meau (11).

4) Peaxyus anvoe2uoos u Kemouog ¢ Humponpyccuoom Hampus. B nBe mpoOupku Hau-
BAIOT 1O | MJI JMCTUIIMPOBAHHOM BOJBI, 3aT€M B OJHY M3 HHUX H00aBisioT 0,5 MiI yKCyCHOTO
anbJIerua, B Apyryro — Takoi ke 00bEM aneroHa. K momydeHHbIM pacTBopaM nmpuiuBaiot 1o 0,5
i pactBopa mutponpyccuaa Harpust Na[Fe(CN)sNO] u 0,5 mu 10-mporeHTHOro pacTBopa
NaOH.. HabmtonaroT nosiBieHre KpacHO-(HOJIETOBOTO OKpAIIMBaHUs, KOTOPOE MIPH CTOSTHUH TIe-
PEXOAUT B KENTOE, a B CIIy4ae alleTOHA — B BUILIHEBO-KPACHOE.

CrnenyeT OTMETUTH, YTO OoJiee SIPKOE OKpallMBaHHUE Jal0T KeTOHBI. [[BeTHas peakius Ha
alleTOH C HUTPOIpyccuioM HaTpust (mpoda Jlerasst) mpuMeHseTcst B MEAUIIMHE.

Onwvim 2. Ilonyuenue u ceoilicmsa ayemona

PeakTuBBI: anieTaT KaJbIysl, alleTOH, CBEKEIPUTOTOBIICHHBIH, KOHIIEHTPUPOBAHHAS YKCYC-
Hasl KUCJIOTa.

Ob6opynoBanue: GpOTO- WM KMHOIUICHKA, UEJUTYJION/, alleTaTHBIA MIeNK (BOJIOKHO HIIH
TKaHb ), I€PEBSIHHBIC WU CTEKIISHHBIC IJTACTHHKH.

1) Ionyuenue ayemona nupoaruzom ayemama xaavyus. B cyXyr MpoOUpPKY HACBINAIOT
0e3BO/IHbIN aneTat Kanblus (3-4CM BBICOTOM ), pPABHOMEPHO PACIPEIEISIFOT €r0 MO HIKHEH CTEHKE
npooupku. [IpoOupKy 3aKpbIBalOT MPOOKOI, H30THYTOH MO TYIBIM YTJIOM, 3aKPETUISIOT B JIAlKe
HITaTHBA C HAKJIOHOM B CTOPOHY IpoOku. KoHel ra300TBOAHOM TPpyOKH OITyCKaIOT B MPOOUPKY —
npuéMHHUK ¢ 1,5-2M71 AucTHIUTHPOBaHHOHW BOIbl. CHavYalIa MporpeBaroT BCIO IIPOOHUPKY, 3aTEM ITPO-
KanuBaroT e€, HaunHas co aHa. Coub MJIaBUTCH, 3aT€M pa3iaraeTcs ¢ 00pa3oBaHUEM alleTOHA.

2) Ceoticmea ayemona kax pacmeopumens. B MPOOHUPKH BHOCIT MO HEOOJBIIOMY KY-
COYKY ILIEeJUTYJION]1a, POTO- MIIM KUHOIJICHKH, alleTaTHOTO I1IeJIKa ¥ 100aBJISIOT 10 3-4 MII alleTOHa.
[TomemmBas CTEKISIHHONW NaJIOUYKOW, pacTBOPSAIOT 00paslbl. Bs3kuM pacTBOpoM, MOITyYEHHBIM
IIPY paCTBOPEHUH LEITYI0UAa, CMa3bIBAIOT CTEKIITHHYIO MJTH JEPEBSHHYIO IIJIACTUHKY; OCTE HC-
napeHus areTroHa odpasyercs cioi saka. CMauynMBalOT alleTOHOM KOHIIBI IBYX KYCOYKOB IIEJITY-
jgouaa (WM KUHOIUIEHKH), yepe3 1-2 MMHYTHI HAaKJIAABIBAIOT UX JPYT Ha JApyra U CAAaBIUBAOT.
[Tocie BbICHIXaHUS alleTOHA KYCOYKH CKIICHBAIOTCSI.

Onwvim 3. Peakyuu Hyk1eouibHo20 npucoeouHenus K KapOOHUIbHOU epynne

PeakTuBsl: HackIeHHBIH pacTBOp THApocynbdura HaTpust NaHSOs, aetoH, 10-mporeHT-
Hb1it pactBop HCI, 10-nporenTHsriii pactBop Na:COs.

O6opynaoBaHue: Jiel, TPeAMETHBIEC CTEKJIa, MUKPOCKOII.

B npoGupky HamBaroT 3 MJI HACHIILIEHHOT'O PacTBOPA I'MAPOCYIb(pHTa HATPUS U IPU IHEP-
TUYHOM BCTPSIXMBAaHUU 100aBistoT 1 mit anleroHa. Cmech pasorpeBaercd. [Ipu ee oxnakaeHUu B
JeITHON BOJIE BBINAAAET KpUCTAIIIMUECKUi ocaiok. Ecim ocaqok cpa3y He mosBIseTCs, TO KpH-
CTaJUIM3AIMIO BBI3BIBAIOT IOTUPAHUEM CTEKIISTHHOM MMaJOYKOM CTeHKH mpoOupku. [lepeHocsT He-
MHOT'0 KPUCTAJIJIOB THAPOCYIb(GUTHOTO COEAMHEHUS alleTOHA Ha MPEAMETHOE CTEKJIO U paccMart-
pHUBAIOT X (POpMY O] MUKPOCKOIIOM NpH yBenudeHuu B 120 pas.

Hanummre ypaBHeHHEe peakiMM aleToHa ¢ THAPOCYIb(PUTOM HATPUS U PACCMOTPHUTE €e
MexaHu3M (An). BoaMoxkHa 11 peakius ¢ METHIIITHUIIKETOHOM WJIH TUATHIIKETOHOM?

Kpucramisl rupocynbpuTHOro MPOU3BOJHOTO alleTOHA OT(QUIBTPOBBIBAIOT M MEPEHOCAT
B /1Be Npobupku. B onny npoOupky mpunuaroT 1 i 10-mporeHTHOro pacTBOpa COJISTHOM KHC-
70THl, B Apyryto — 1 mia 10-mporientHoro pactBopa Na2COs. Crerka HarpeBaroT NpoOUpPKH U OT-
MEUaroT 3amax BBIISIAIONMXCS napoB. (Hroxams ocmopooicto!)
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Hanumure ypaBHeHUs STUX peakivi.

Onvim 4. Peakyuu oxucnenus anv0e2uoos

PeaktuBbl: ¢popmanun (40-poIieHTHBIM pacTBOp (opMabIeTryaa), S-MPOIEHTHBIA pac-
TBOp (opMalbAeruia, aleToH, 1-IPOLEHTHBIN PacTBOP THAPOKCHIA HATPHS, 2-IIPOIICHTHBIN pac-
TBOp cynbdara meau (11).

Ob6opynoBanue: 6aHU BOJASHBIC, TEPMOMETPHI.

1) Okucnenue gpopmanvoecuoa ammuauHbiM pacmeopom 2uopoxkcuoa cepebpa (peaxyus
«cepebpsanozo 3epxanay). 11 nomydeHus «cepeOpsHOro 3epKaiay HeoOX0qMMO CHavaa XOpoIIo
BBIMBITH IPOOUPKY. {7151 3TOr0 B MpoOHpKe KUTIATAT (OCTOPOKHO!) B TeUeHHE 1-2 MHUHYT OKOJIO 5
M1 10-1IpOLIEHTHOrO pacTBOpa THAPOKCHUA HATPHUS, a 3aTEM CIIOJIACKUBAIOT €€ IUCTUILIMPOBAH-
HOU BOIOW. B BBIMBITOH ITPOOHUPKE TOTOBAT aMMHUAYHBIN PacTBOp THAPOKCHIA cepedpa: K 2-3 mi
1-mpouieHTHOTO pacTBOpa HUTpaTa cepedpa MpUOABIAIOT MO KAIUIIM MPU BCTPSIXUBAHUH S-TIPO-
LEHTHBIA pacTBOpP aMMHaKa JI0 Te€X Mop, MoKa 00pa3yIomuiics cCHayalla 0CaJoK MOJHOCTBIO pac-
TBOpUTCS. MI30BITOK aMMHaka B paCTBOPE CHMKAET UyBCTBUTEIBHOCTD peakiuu. K momyueHHOMY
OeclIBETHOMY PacTBOpPY MPUOABIIAIOT HECKOJIBKO Kareib S-MPOLIEHTHOTO pacTBopa dopMabie-
THJIa U OITyCKAIOT MPOOUPKY Ha HECKOJIBKO MUHYT B BojasHYI0 OaHto (60-70 °C). Ha crenkax mpo-
OMpKH MOCTENEHHO BBIACISAETCS CIION cepedpa B BHUIE 3epKajia, HHOT/Aa cepeOpo BBIACIAETCS B
BUJIE TEMHOTO OCaJKa.

Hanummure ypaBHeHHs peakiuii 00pa30BaHHsS aMMHAYHOTO PacTBOPA TUAPOKCHIA cepedpa
U OKHUCIICHHS UM (opMaibAeTHia 10 MypaBbHHOM KucioThl. [logdepure koadpdunments. Bery-
MAET JIM B 3Ty PEAKIIMIO alleTOH U PYTHe KETOHBI?

2) Okucnenue gpopmanvoecuoa uopokcuoom meou (11). B mpobupky HaauBaroT 2 M 5-
MPOLIEHTHOTO pacTBopa hopmanpaeruaa, 2 mia 10-mpoLeHTHOrO pacTBOpa TUAPOKCUIA HATPUS U
IIPU BCTPSAXUBAHUU JT0OABISAIOT IO KAIUISIM 2-TIPOLIEHTHBIN pacTBOp cysibdara meau (1) 1o noss-
JIeHUs Hercue3arolleil B3BecH. BepXHIOI0 4acTh KUAKOCTH HAarpeBaroT 10 Havana kuneHwus. ['o-
ny0ast OKpacka MEHSIETCSl Ha JKEJITYIO (0Ca/IOK), a 3aTeM Ha KpacHYI0 (0Ca/I0K). DTa peakiius, KakK
U peaKkIusl «CepeOpSTHOTO 3epKajay, IBIseTCS KauyeCTBEHHOW peaKIHel Ha allbJerHibl.

Kakue coeauHeHus Meau MMEIOT TOJIyOyro, KENTYH0 M KpacHyr okpacky? Hanumwre
ypaBHEHHE peakIuu okucieHus dopmanbaeruaa ruapokcuaom menu (1) B MypaBbuHyIO KHC-
noty. [TonOepute K03hHUITHEHTHI.

3) Omnowenue ayemona x euopoxcudy meou (11). TIOBTOPSIOT OMBIT O, HO BMECTO pac-
TBOpa (hopMasnbpAeruia BBOJAT B PEAKIIMIO AlIETOH.

ITouemy npu HarpeBanuu cMmecu ruapokcuna meau (1) ¢ aneronom obpasyercs ocamok
YEpHOTO 1BeTa?

4) Oxucnenue benzanvoeauda

PeaxkTuBbl: OeH30MHBIN anbaeruj, aneroheHoH, aMMUAYHBIM PacTBOP OKCcHaa cepedpa,
pacTBOp NepMaHraHara Kaiaus, 2 H pacTBOP CEPHOM KHCIIOTHI.

O6opynoBaHue: YacOBbI€ CTEKIIA, IPOOUPKH, BOPOHKA, BO/ISIHAS OaHsI.

A) Ha onHO yacoBoe cTekiio momemaroT 1-2 kamau 6eH30iHOro anpaeruia, a Ha Ipyroe
— 1-2 karum anetoeHoOHa U OCTaBJISIOT CTOSATH HA Bo3ayxe. Uepe3 1-2 4 Ha OAHOM M3 CTEKOJ
HOSBIISIOTCS KPUCTAIUIBI OCH30MHOM KUCIOTHI. MI3MeHseTCsl I BEIeCTBO Ha APYTOM CTeKJIe?

b) B nBe TimaTenbHO BEIMBITEIE TPOOMPKH MMOMEIIAOT IO 1 MJI aMMHUaYyHOTO pacTBopa OK-
cuzia cepedpa 1 100aBJISIOT B EepBYIo 1-2 Karum OeH3albAeruia, a Bo Bropyto — 1-2 xamu ane-
todenona. CoaepkumMoe MpOOUPOK HArpeBaroT Ha BOAsIHONM O6ane. CpaBHUTE U3MEHEHUS, TTPOHC-
XOJSIIME B KaXI0H MpoOHpKe.

[IpoGupky co cMeckio 2-3 MIT pacTBOpa lepMaHraHaTa Kajaus u 1-2 kanenb OeH3aabaeruaa
HarpeBaroT NP BCTPSIXMBAHUM Ha BOJASHOM OaHe /10 MCUE3HOBEHMS 3amaxa OeH3aJIbJIeTHa, ociie
3TOro J100aBISAIOT HECKOJIBKO Kamenb cnupTa ((puojeToBas OKpacka Mcye3aeT). 3aTeM ropsyuil
pacTBOp OT(PUIBTPOBBIBAIOT OT Oyporo ocajka uepe3 ckiaagdareii Guiabtp. Ilpu noakucienun
OecrBeTHOTO (prutbTpaTa pa30aBIEHHON CEPHOM KUCIOTOW BBIJCISIIOTCS KPUCTAIIBI OCH30MHON
KHCJIOTHI, XOPOILIO PaCTBOPUMON B IIEJI0OUAX U ropsiueil BoJe, HO MaJopacTBOPUMON B XOJIOJHOM
BOJIE.
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Kakue npouecchl mpoucxoasiT ¢ KapOOHUIBHBIMU COETUHEHUSIMH B JTAaHHBIX onbITax? Yem
OOBSICHUTh pPa3IMYHOE MOBEJCHHE OCH3albAeruia M aneTo(peHoHa B MPOBEAECHHBIX ONbITaxX?
Hanummure ypaBHeHUST peakiuii.

5. AnvoonvHas u KpomoHOB8Ask KOHOEHCAYUsl YKCYCHO20 Alb0e2udd U e20 0CMOJIeHUe.

PeakTuBbl: yKCyCHBIN anblieru/l, 10-MpOLEeHTHBIN pacTBOpP T'MIPOKCHIA HATPUSI.

O6opynoBanwue: MPOOUPKHU.

B npoGupky HanusaroT 3mut 10-poreHTHOrO pacTBOpa IMIPOKCHIAa HATPUS U I00ABIISIOT
5-6 kamnenb YKCycHOro anbjaerua. [lomydeHHyto cMech HarpeBaroT Ha ra3oBoii ropenke. CHauana
oOpa3zyercs anbaob (IPUSTHBIN 3amax), a 3aTeM HelpeesIbHbII KPOTOHOBBIN albIErHI — COSIH-
HEHUE C PE3KUM HEMNPUATHBIM 3amaxoM (HIOXaTh OCTOPOXHO). IIpu nocTarodyHo AIUTENBHOM
HarpeBaHUU >KUJIKOCTh CTAaHOBUTCS Oypoi, oOpa3zyeTcs cMoa.

3anuiuTe ypaBHEHUE peakliuy ajlb/I0JIbHOM KOHIeHcauu (peakuust bopoanHa) u KkpoTo-
HOBOM. PaccmoTrpute Mexanu3Mm. Kakue mpoyKThl Ody4yaTcs pU KOHACHCAUU JUMETHUITYKCYC-
HOTO anpjaeruaa?

6. Peaxyuu 3ameujenuss KapOOHUIbHO20 KUCIOPOOd.

PeakTuBBI: YKCYCHBIN aJIbJICTH]I, allETOH, HACHIIIICHHBIH PAacTBOP COJITHOKUCIOTO (heHUII-
TU/Ipa3yHa, alleTar HaTpusl, COJISTHOKHUCIIBIN THAPOKCUIAMUH, KapOoHAT HATpHs (0€3BOIHBIN).

O6opynoBanwue: MPoOUPKH, cTakaHbl XuMudeckue Ha 100 mur, ém.

1) Ionyuenue gpenuneuopasona ykcycrnozo anvoeuda. B npoOUpKy mprUiInBarOT 1 M1 HACHI-
IIIEHHOT'O pacTBOpa COJITHOKUCIIOTO (PeHMWITHApPa3nHa, 100aBIsS0T HEOOJIBIIOE KOJUYECTBO KPHU-
CTAJJTMYECKOrO alleTaTa HaTpHs U MpU BCTPAXUBAHUHU BHOCAT 1 Mil yKCycHOTO anbaeruaa. Habmro-
JIAfOT BhIMaicHHE (PEHIIITHIPAa30Ha YKCYCHOTO albJeTHAA.

3anuimTe ypaBHEHHE PEaKIH, O0bICHUTE MEXaHU3M.

2) Ilonyuenue oxcuma ayemona. B mpoOupke pacTBOPSIIOT 1T COMSTHOKUCIOTO THIPOKCHU-
namuHa B 3MJ Boabl. [lomyueHHBINH KUCIBIM pacTBOp HeilTpanu3yroT 0,7r 6e3BoAHOrO kapOoHaTa
HaTpus. [Ipu BeTpsixuBaHUM TPOOMPKU HAOJII01a€TCs BBICICHNUE YIIIEKUCIIOro rasza. Ilpobupky c
MOJTy4YeHHBIM PAaCTBOPOM OXJIAXKIAIOT B CTAKaHE CO JIEASHON BOJOH, a 3ateM A00aBisitoT 0,7mi
aleToHa IpH BCTpsaxuBaHuu. CMech pa3orpeBaeTcsi, CHOBA BbIAEIAETCS YIICKUCIbIN I'a3 U MOsB-
JSI0TCSl OeCLBETHBIE KPUCTAIBI OKCHMA arleToHa. [Ipu ganpHeieM oXJaxIeHuu npoOupKu Ko-
JIMYECTBO KPUCTAJUIOB YBEITUUUBACTCS.

Hanummre ypaBHeHHe peakliuu 00pa30BaHUs OKCHMA alleTOHA, 00bICHUTE MEXaHU3M.

Jlabopamopnasa paooma Ne 14
Monokapoonoguie Kuciomul

Onvim 1. Pacmeopumocms npedenvHulx KapOOHOBbIX KUCIOM 8 800€ U 8 OP2AHUYECKUX
pacmeopumensix

PeakTuBbl: KapOOHOBBIE KUCIOTHI: MypaBbUHas!, YKCyCHasl, MacisiHast (MJIM U30MacysHast),
CTeapHHOBas (WM NAJIbMUTHHOBAS ), AUITHIIOBBIHN 3¢up (1M1u OeH30m).

O6opynoBaHue: IITATUB C TPOOUPKAMHU.

B npoGupku BHOCAT 110 0,5T ClieAyIOMMX KUCIOT: MypaBbHHOM, YKCYCHOM, MacIsTHOM (M
M30MAacCIIIHOM ), CTEapUHOBOM U 100aBIIAOT 110 2 Ml BoJibl. CozeprkuMoe poOupoK B30aIThIBAIOT,
€CIIM KHCIIOTa He pacTBopsieTcs, MpoOupKy HarpesatoT. [locie oxyiaxaeHuss 0TMe4aroT pacTBO-
PUMOCTD B BOJIE€ B3SITBIX JJISl ONbITA KHCIIOT.

OmnbIT NOBTOPSIOT, HO B KAYECTBE PACTBOPUTEIIS UCHOJIB3YIOT JTUATUIOBBIM 3dup (Mau
6en3oi). OTMeUaroT pe3yibTaThl B paboyeM KypHaje.

Onwim 2. Cpasnenue cuiibl KAqpOOHOBIX U MUHEPALLHBIX KUCTIOM

Peaktussl: 0,1M pacTBOpBI MypaBbUHOMW, YKCYCHOM, MACIITHOM, CTEAPUHOBOM U COJISTHON
KHCJIOT.

Ob6opynoBaHue: yHUBEpcaabHas MHAUKATOpHAas Oymara co mkanoit pH.

Ha nonocky ¢unbTpoBangbHOit OymMard HAHOCAT MO KaIlle pacTBOPOB OPraHMYECKUX U He-
OpraHMYECKUX KHUCIIOT U M0 MIKane onpenessitoT pH 3tux pactBopoB. Pe3ynbTaThl OMBITOB 3aIu-
CBIBAIOT B paboueil TeTpau.

Onwvim 3. Ilonyuenue u ceoticmea MypagbuHou KUCI0mMbl
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Peaxtusbl: xmopodopm, 10-ipoIIeHTHBIN PacTBOp THAPOKCHIA HATPHsl, |-TIPOIEHTHBIN
pacTBOp HUTpaTa cepedpa, S-MPOLEHTHBIN PacTBOpP aMMHaKa, MypaBbHHAs KUCIOTa (WiH Gop-
MUAT HATPHsl), KOHIEHTPUPOBAHHASA CEepHAs KUCIO0Ta, 10-IIpOIEHTHBIN pacTBOP CEPHOM KUCIOTHI,
S-npouentHsiit pactBop KMnQO4, n3BecTkoBas Boaa.

Ob6opynoBanue: 0aHu BOASHbIC, U30THYThI€ Fa300TBOAHBIC TPYOKH, MHUMETKH, IITATUB C
IPOOUpPKaMH.

1) Ionyuenue mypasburotl Kuciomol 2uOPoOIU3OM XA0pogopma. B mpoOUpKy HAIHUBAIOT 5-
6 xanenb xjJopodopma, 106aBisoT 2-3 Mt 10-pOLIEHTHOTO pacTBOPa THAPOKCHIA HATPHS U TIPU
BCTPSIXUBAHUU OCTOPOKHO HArpeBaroT B TeueHue 3-4 MuHyT. CMech He JOKHA KUIIETh, TaK KaK
XJIOPOPOPM MOKET UCHAPUTHCSL.

Hanummure ypaBHeHHe peaklUy MOITYYEHHUS] MYPaBbUHOW KUCIOTHI TUIPOIU30M XJIOPO-
dopma (B me0UHOM cpeae 0Opa3yercss Colib MypaBbHHOM KHCIOTHI — (OpPMHUAT HATPUSA).

2) Bzaumooeticmeue MypasbuHou KUCIOMbL ¢ AMMUAHHBIM PACMBOPOM 2UOPOKCUOA cepe-
opa (peaxyus “cepebpsnoeo 3eprkana’’). B Moyekyiae MypaBbUHOU KUCIOTHI UMEETCS aJibJICTHI-
Hasl TPyIIa, IOATOMY OTKPBITh €€ B PACTBOPE MOXKHO PEAKIUIMU, XapaKTEPHBIMU I allbJeTu-
JIOB, HAIIPUMEP peakiuen “cepeOpsHOro 3epkana’.

B npobupke rotroBAT aMmMHuayHbI pacTBOp TUApoKcuaa cepedpa. s storo k 1-2 mi 1-
MPOLICHTHOT'O pacTBOpa HUTpaTa cepedpa no0asisroT 1-2 karu 10-mpoiieHTHOTo pacTBOpa TH/I-
poKcHIa HaTpus, 00pa30BaBIIMICS 0CaTOK OKCHa cepedpa pacTBOPSIOT, JOOABIISS 110 KATUIIM S-
NPOICHTHBIN pacTBOp aMMmHuaka. K moimydeHHOMY npo3padHoMy pacTtBopy nodasisitot 0,5 M pac-
TBOpa ¢opMHaTa HaTpus, 0Opa3oBaBIIETOCs IpH THaposn3e Xjaopodopma (cM. onsiT 1.). IIpo-
OMpKYy C peakIMOHHOW CMECHIO HAarpeBaroT HECKOJIBKO MUHYT Ha BoasHOH O6ane (60-70 °C). Me-
TaJNInYeCcKoe cepedpo BHIACISAETCS B BUJE 36pKATBLHOTO HAJIeTa Ha CTEHKaX MPOOUPKU WJIH B BUJIE
TEMHOT'O 0Ca/IKa.

Hanummre ypaBHeHHe peakIMHM OKHCIIEHUs (opMHaTa HaTpus aMMHUAYHBIM PacTBOPOM
THIIPOKCHIA cepedpa u moadepuTe KodQPHUIMEHTH METOIOM JIEKTPOHHOTO OalaHca.

3) Okucnenue mMypasbunou Kuciomsli nepmaneanamom kaius B MpoOUpPKY MOMEIIaioT
npumepHo 0,5 T MypaBbUHOM KUCIOTHI WM ee conu, 0,5 ma  10-nporieHTHOro pacTBOopa CepHOM
kucnoThl ¥ 1 M1 S-nporientHoro pactBopa KMnOgs. [IpoOupky 3aKkpbiBatOT MpoOKOH € ra3ooT-
BOJIHOM TpyOKOM, KOHEIl KOTOPOM OMyCKalOT B JPYrylo MpoOUpPKY C 2 MJI U3BECTKOBOI1 (OapuTo-
BOI{) BOJIbI M HAIPEBAIOT PEAKIIMOHHYIO CMECH.

Kakue nzmenenus B mpobupkax Bl HaOM0qaeTe? Hanummre ypaBHEHUsS pEaKIUid U MO~
6epute KO3PPUIUEHTHI.

Onwvim 4. Ilonyuenue u ceoticmea YKCyCHOU KUCTOMbL

PeakTuBsbl: aneraTt HaTpus, aleraT KajblMs, KOHIEHTPUpPOBAHHAs cepHas kuciora, 10-
NPOIICHTHBIA PAcTBOpP CEPHOM KHUCIIOTHI, JIEASHAsT YKCYCHas KUCIOTa, 10-TPOIEHTHBIH pacTBOp
YKCYCHOW KHCIIOTBI, METHUJIOBBII OpaHKEBbIH, paCTBOpP CUHETO0 JIAKMYCa, 1-IIPOILIEHTHBIN CIIUPTO-
BOI1 pacTBOp (peHondranenna, 1 0-nporeHTHBIN pacTBOp alleTaTa HaTpUsl, 3-MIPOLIEHTHBIN PacTBOP
xnopuaa xenesa (111), 10-nporeHTHbIH pacTBOp KapOOHATa HATPHS, METATMICCKUI MAarHU, OK-
cun Menu (I1), 1-mpoIeHTHBI pacTBOp MEpMaHraHaTa Kayiusi, S-TPOLEHTHBIA PacTBOP CEPHOI
KHCJIOTBI, CHHSA JJAKMycoBasi Oymara.

OO6opynoBaHHe: H30THYTHIE Ta300TBOIHBIE TPYOKH, IPSMbIE Ta300TBOTHBIE TPYOKH C OT-
TAHYTBIM KOHIIOM, XMUMH4eckue crakansl (50-100 mi), jen, mTaTtuB ¢ NpoOMpKaMu.

1) Ionyuenue yxcycrnou kuciomst us ee conei (msea!). B npobupky momemiaror 1r are-
TaTa HaTpUs U J00ABIAIOT 2-3MJI KOHIEHTPUPOBAHHOM CepHOM KUCIOTHI. [IpoOupKy 3aKphIBaiOT
MpOOKOM C Ta300TBOHON TPYOKOH M OCTOPOKHO HArPEBAIOT PEAKIIMOHHYIO CMeCh. Briaenstonty-
I0CS1 YKCYCHYIO KHCIIOTY OIPEIEIISAIOT 10 3anaxy (ocmopooicHo!) 1 1o n3MEHEHHUIO IIBeTa BIaKHON
CUHEH JJakMyCOBOW OyMaru, o AHeCEHHOM K OTBEPCTUIO Ta300TBOAHON TPYOKH.

Hanummre ypaBHeHHE peakLuu.

2) Kpucmanauzayust yKcycHoul Kuciomol. YKCyCHasi KUCJIOTa UMEET TeMIIEpaTypy IUIaBJie-
Hus +16,6 °C. Ilpu oxNaXJeHUM OHA KPUCTAJUIN3YETCS, IPUYEM ee KPUCTAJUIbl TOXO0XKH Ha JIe],
MOATOMY O€3BOJIHYIO YKCYCHYFO KHCIIOTY MIPHHSATO HA3bIBATH «JICIISTHOM.
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[Tpobupky c 1-2 M1 IeITHON YKCYCHOM KHCIIOTHI CTaBAT HAa HECKOJIBKO MHUHYT B CTaKaH CO
ab10M. OTMEYaroT BUJ KPUCTAIUIOB.

3) I'openue napos ykcycnot kuciomol (msza!). B cyxyio npobupky HajauBaroT 1-2 mi je-
JISTHOM YKCYCHOM KHMCJIOTHI, 3aKpPBIBAIOT €€ MPOOKOH ¢ ra300TBOAHON TpyOKO#, MMeEIoIIel OTTA-
HYTBI KOHEL, U OCTOPOXHO HArpeBalOT 10 KUIEHUs. Boiaemnstomuecs napbl KUCIOThI MOJKH-
ratoT. OHH TOpAT C1a00CBETAIUMCS TOyOBbIM TIIAMEHEM.

Hanummre ypaBHEeHHE peakLiuu TOPEHHs YKCYCHOM KHUCIIOTHI.

4) Kucromuwie ceoticmea ykcychoti kuciomol. B Tpu npoOupku Hamuarot mo 1 mu 10-
IPOLIEHTHOT'O PAacTBOPa YKCYCHON KUCIIOTHI. B mepByto npobupky 1006aBisAIOT 1-2 Karm MeTUIIo-
BOT'0 OPaHXEBOr0, BO BTOPYIO — 1-2 Karum pacTBOopa CHHEro JlakMyca, B TpeTbto - 1-2 xamm 1-
IPOLIEHTHOI'O CIIMPTOBOro pacTBopa (penondranenHa. OTMeyaroT, B KaKux IpoOupKax U3MEHHU-
Jach OKpacka.

Pe3ynbraThl OIbITA 3aIMCHIBAIOT B XKYpPHAI.

5) Bzaumooeticmsue ykcycnou kuciomol ¢ kapbonamom nampus. K 3-4 mu 10-nporieHT-
HOT'0 PacTBOpa KapOoHaTa HATPUs NMPUINBAIOT 2-3 MII JIEJSTHON YKCYCHOM KMCIIOTHI.

UYro BbI Habmogaere? Hanummure ypaBHeHne peakiuu. Kakoil BEIBOJ MOXKHO CIENaTh O
KHCJIOTHBIX CBOMCTBAX YKCYCHOW M YrOJIbHOM KHCIOT? ByJeT au yKcycHasi KHCIIOTa pearupoBaTth
C pacTBOpaMu Cyib(ara HATPHS U XJIOPHIa HATPHS?

6) Bzaumoodeiicmeue ykcycHotu kuciomol ¢ mazhuem u ¢ okcuoom meou (11). B mpobupky
HaJIMBAIOT 2-3 MJI YKCYCHOM KHUCJIOTBI, JOOABJISIIOT HEMHOTO METaNIMYECKOTr0 MarHusl U 3aKpbl-
BAIOT NPOOUPKY NMPSAMON ra300TBOJHOM TPYOKOM C OTTSAHYTHIM KOHIIOM. Uepe3 HEKOTopoe BpeMs
MOJKUTAIOT BBIACIISIOLIUICS ra3.

Hanummre ypaBHEeHHE peakLuy.

K 0,2r oxcuna meau (Il), momemnienHoro B npoOUpKy, NPUINBAIOT 2-3MJ1 YKCYCHOM KHUC-
JIOTBI, 3aT€M IPOOUPKY OCTOPOKHO HarpeparoT. OOpalaroT BHUMaHUE Ha LIBET PacTBOpA.

Hanmmmre ypaBHeHue peakuu.

7) Obpaszosanue u cuopoaus ayemama sxcenesa (111). B npobupky wamuBarot 2-3 karau 10-
IIPOLIEHTHOT'O pacTBOpa aleTaTa HaTpUs U MPUOABISAIOT HECKOJIBKO Kallelb 3-IIPOLIEHTHOrO pac-
TBOpa xyopuaa xenesza (l11). IosBnsercs xenToBaTo-KpacHOE OKpalllMBaHHE PAacTBOpA BCIIEA-
CTBUE 00pa30BaHUsl PAaCTBOPUMON KOMILJIEKCHOW COJIM — XJIOPUJA OCHOBHOI'O IeKcaaleTara ske-
nesa (111) [Fes(OH)2(CH3COO)]"Cl—. Ilpu kunsyeHHd pacTBOpa MPOUCXOMUT TUAPOIH3 KOM-
IJIEKCHOM coiiu (YIPOLIEHHO - aleraTa kenes3a) ¢ 00pa30BaHUEM OCHOBHOM COJIU — JIBYy3aMEIlIEeH-
Horo arerata xenesa (l11), koTopas BeilagaeT B BUe XJIOMbEB KPACHO-OypOTO IIBETA.

Hanummre ypaBHeHus peakuuii: oOpasoBanus anerara xenesa (l11) u ero runponuza. Oty
PEaKIMI0 IPUMEHSIOT IS YAAJeHHUs U3 pacTBOpa MOHOB TPEXBAJIEHTHOTO jKee3a. AHAaJIOIMYHO
pearupyot ¢ xsopujom xkenesa (111) mypaBbuHas u NponMOHOBas KUCIOTHI.

Onwim 5. Ilonyuenue u ceoticmea npedenvbHbiX blCULUX KUCTIOM U UX COJlel

PeakTuBbl: MBLJIO (CTPYKKH), 1-TIPOLIEHTHBIN BOJHBIA pacTBOP MblIa, CIMPTOBOW PACTBOP
MbLa, 10-IPOLEHTHBIN pacTBOpP CEpHOM KUCIOTHI, 10-IpOLeHTHBII pacTBOpP COJSIHON KHCIIOTHI,
10-miporieHTHBIN PacTBOP YKCYCHOW KHCIIOTHI, S-TIPOIIEHTHBINA pacTBOpP aleraTa CBHHIIA, S-TIPO-
LCHTHBIA PACTBOP XJIOPHUA KalbIHs, S-MPOLEHTHBIH pacTBop cynbdara meau (I1), 1-mporeHT-
HBI COUPTOBOM pacTBop (eHondTanenHa, 10-npoueHTHbIM pacTBOp MMAPOKCUAA HATPHUS, XJIO-
pUIl HaTpusi, AUITUIOBBIN 3up, OeH301 (MM KEpPOCHH, CKUIUAAP), CTEAPHH, MOACOIHEYHOE
Maciio.

O6opynoBaHue: MUIETKH, YacOBbIe cTekia, cTakaHbl (50-100 M), KOpKOBBIE MPOOKHU K
poOupKam, MITATUB C TPOOUPKAMH.

1) Kucnommuvie ceoticmea gvicuiux npedeibHvix Kuciom. B cyxoi mpoOHUpKe pacTBOPSIOT
npumepHo 0,5 creapuHa B TUATHIIOBOM 3(dupe (6e3 HarpeBaHus) U 100aBIsAOT 2 Kariu 1-mpo-
IIEHTHOT'O CIIMPTOBOTO pacTBopa (penonranenHa. 3aTeM Mo KarsiM NpuinBaioT 10-poreHTHbINA
pactBop ruapokcua Hatpus. [losBistomniasics BHauane MallMHOBas OKpacka Ucye3aeT Mpu BCTPS-
XUBaHUU.
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Hanummre ypaBHeHUE peakiui CT€apHMHOBON KMCIIOTHI ¢ TMIApOKcuaoM HaTpus. (Cteapux
NpeJCTaBIsieT CO00N CMECh CTEAPMHOBOM U MATbMUTUHOBOM KHCIIOT.)

2) I'uoponus Hampueswix conetl 8blCULUX HCUPHBIX KUCTOM (2udpoau3 mblia). B cyxyro mpo-
Oupky HaynuaroT 0,5 MJI CIMPTOBOrO PAcTBOPA MbLIA U MPUOABIAIOT 2 KAl CIIUPTOBOIO pac-
TBOpa deHondTanenHa.

[MosiBnsieTcst i okpacka? 3aTeM B IpOOUPKY MOCTENEHHO MPUIMBAIOT JUCTUILTUPOBAHHYIO
Boay. Uto mpu 3TOoM mpoucxoaut? Kak MOKHO OOBSICHUTH ATOT OnbIT? Hamumure ypaBHEHUE
peaxKuuy THAPOIN3a MbLIa.

3) Bwioenenue gbicuiux HCUPHBIX KUCIOM U3 Mblid. B crakane pacTBOPSIOT 1 I MBUIbHOM
cTpykku B 10 mu1 quctripoBaHHOW Boabl. IlodydeHHBIN pacTBOp pa3iavBaroOT B YETHIPE IIPO-
oupku. K ogHol yacTu npuinBaroT 2 Mil 10-IpOIIECHTHOTO pacTBOpa CEPHOM KHCIIOTHI.

Uro Bbl HaOmogaeTe? Hanummure ypaBHEHHE pEaKIIUH.

CMech HarpeBaroT OYTH JI0 KUIleHUs. PaciuiaBuBInecs *KUpHbIe KUCIOThI BCILUIBIBAIOT B
BUJIC CJIOS, 3aTBEPACBAIONIETO MPH OXJKICHUH NMpooupku. Kakue BhICIINE MpeaeabHbIE KUC-
JIOTBI BXOZSAT B COCTaB MbuIa?

K oxnaxaeHHo# cmecu 100aBisioT 3 Mi1 A3 THIIOBOTO 3upa. [Ipodupku 3aKphIBarOT KOp-
KOBBIMHU IPOOKAaMU M SHEPTUYHO BCTPSIXUBAIOT. BOIHBIN ClI0M CTAaHOBUTCS MTpO3payvHee, KUPHbIE
KHCJIOTBI pacTBOPAIOTCS B 3pupe. DPUpPHBINA PACTBOP OCTOPOKHO C IOMOILIBIO IMUIIETKU [TEPEHO-
cAT Ha yacoBoe crekio. [locne ncnapenus s¢upa Ha CTEKIe OCTaeTcs 0CaJ0K, HAIOMUHAIOIINI
napaduH.

4) Dmynveupyrowue ceoticmea mvlaa. B 1Be NpoOUPKH HAIMBAIOT 1O 2-3 KarlId MOACOJI-
HEYHOro Macia. B oiHy U3 HUX NpUIMBAIOT 2 MJI IUCTUIUIMPOBAHHOM BOJBI, a B APYTyI0 — 2 Ml
1-npouieHTHOrO pacTBOpa MbljIa. DHEPrUYHO BCTPSIXUBAIOT 00€ Mpobupku. B npobupke ¢ MbuioM
o0pasyeTcst JOBOJBHO YCTOWYHMBAs MOJOYHO-Oenasi SMyJIbCUs, B TIPOOUPKE C BOJOW KamlelbKu
MacJiia BBIAEISIOTCS. M [TOCTENIEHHO BCILIBIBAIOT: 3MYJIBCHSI Maclla B BOJIe HEycToiuMBa. Moromiue
CBOWCTBA MbIJIa OOBSACHSIOTCS €r0 YMYJIBTUPYIOIIMMHU CBOHCTBAMH, TOHMKAOIIIUMH ITOBEPXHOCT-
HOE€ HATsDKEHME KarelleK Macia. TO NPUBOAUT K 3HAUYUTEIbHOMY YBEIMUYEHHUIO YCTOMUMBOCTU
HIEHBI U AIMYJIbCUH.

Onvim 6. [lonyuenue 6eH30UHOU KUCIOMbI OKUCTIEHUEM MOLY0Id.

PeaktuBbl: TONyoNn, nepmManraHat kanus, 40-poleHTHBIN pacTBOP T'MIPOKCH 1A HATPUS.

Ob6opynoBaHue: KpyrioaoHHas koia6a Ha 50 mi1, mpoOka co CTEeKISTHHON TpyOKkoi, dap-
¢dbopoBast yarika, BOPOHKa, MPOOUPKA C OTBOJIOM JIJISI OTCAChIBAHUSI.

B kpyrnogonHyto konly Ha 50 mu momentarot 1,5 r nepmanranara kanus, 30 M Boisl, 1
M1 40-IpOLIEHTHOTO PacTBOpa THIPOKCH 1A HATPHS, | MJI TOJIyoJIa ¥ KyCOUYEeK MOPUCTOT0 KUpruya
B KQ4eCTBE KUIATUIbHHKA.

Kon0y 3akpeiBatoT mpoOKoi cO BCTaBIEHHOW B HEE€ BEPTHKAIBHO CTEKJISTHHOW TPYOKOM.
Cwmech kunataT 1 4. (OOpaTuTe BHUMaHUE HAa U3MEHEHHE OKPAaCKU pacTBOPA M MOSIBICHHE TEM-
HOTo ocajka.) Eciu okpacka nepmaHranarta nojgHOCTBIO HE MCUE3AET, TO IPUOABISAIOT HECKOJIBKO
Karesb cnupTa a0 obecuseurnBanus. (OObsCHUTE, TOUYEMY MPOUCXOAUT OOECIIBEYMBAHUE MTPH JI0-
OaByieHnHU cnupTa.) BeraenuBmimiicss TeMHBIN OCaloK OT(QUIBTPOBBIBAIOT, IPOMBIBAIOT HEOOJIb-
IIMM KOJIMYECTBOM ropsiueii Boabl. duibTpart ynapusatoT B papdopoBoii yaiike Ha BOJIIHOM OaHe,
OTQUIBTPOBHIBAIOT OT BBINABIINX TEMHBIX XJIOMbEB, OXJIAKIAIOT U MOJKUCISIOT CEPHOU KUCIO-
TOW MO KOHro. BeinaBiryto 6€H30iHYI0 KUCIOTY OT(QWIBTPOBBIBAIOT Ha BOpOHKE. [l ouMCTKU
KHCJIOTY BO3TOHSIOT (T. Tu1. 122°C).

Onwvim 7. Bzaumooeticmeue 6eH301HOMU, CATUYUI0BOU U KOPUYHOU KUCIOM C OPOMOM

PeakTuBbl: 6eH30liHas, CAMLINIIOBAsE U KOPUYHAs KUCIOThI, OpoMHas Boja.

OO6opynoBaHue: TUIETKA, CUHSS JJAKMycOBasi Oymara.

B Tpex mpobupkax roToBsAT HaChIILIEHHBIE PaCTBOPHI OEH30MHOM, CATMIIUIOBOI U KOpHY-
HOU KUCJIOT B 3 MJI BOJbI. B Kaxkayto 13 MpoOHpoK 100aBIAIOT HECKOIBKO Kanelb OpOMHON BOJIbI
¥ HaONIOAAIOT 32 MPOUCXOASAIIUMU M3MeHeHUsAMH. (OOBbsACHUTE MEXaHU3M JIaHHBIX peakuuii.) K
npoOUpKaM TMOAHOCAT BIAXKHYIO CHHIOIO JIaKMycCOByro Oymary. UTto mpu 3Tom Habmonaercs?
Harnmmure ypaBHEHUS peakuil.
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Onvim 8. Bzaumooeiicmeue 6eH30UHOU U Catuyunosol kuciom c xaopuoom sxcenesa (111)
PeakTuBbI: OEH30MHAS U CATMIIMIIOBAsE KUCIIOTHI, pacTBOp xyopuna xenesa (111).
O06opynoBaHue: TUMETKH.

B onany npoOupKy MoMemnarT HECKOJIBKO KPUCTAJUIOB OCH30WHONM KUCIIOTHI, B APYTYIO —
CAJIMIMIIOBOM, a 3aTeM NPUJIMBAIOT HECKOJIBKO Kamelb BOAbl U HarpeBaroT. K mosyuyeHHbIM pac-
TBOpaM KUCIOT 10o0aBisitoT 1o karuie 0,1 H pacTBopa xiopuaa xenesa (111).

OOBbscHUTE pa3nuyne B U3MEHEHUN OKPACKHU PACTBOPOB.

Onwvim 9. Ilonyuenue u ceoticmsea 3¢hupos Kuciom

PeakTuBbl: OeH30/Hast U CAMIMIIOBAsT KMCIIOTHI, JIEJsHAs YKCYCHasl KUCJIOTa, STUJIOBBIN
CIUPT, KOHLEHTPUPOBAHHAS CEPHAsi KUCJIO0TA, KOHLIEHTPUPOBAHHBIN paCTBOP IMAPOKCHUIA HATPHS,
HACBIILEHHBIN PaCTBOP XJIOPUAA HATPUS, KOHLIECHTPUPOBAHHAS COJIIHAs KUCIIOTA, 3TUIALETaT, ac-
HUPHH.

OO6opynoBaHue: ctakaHbl XuMHUYeckre Ha 50 mi1, BojsiHas OaHs, TEPMOMETPbI, OOpaTHbIE
XOJIOIMITHHHUKY K TIPOOHPKAM.

1) IMonyuenue smunayemama. B cyxyro npoOHpKy HaIMBAIOT 2 MJI 3TUJIOBOTO CIIUPTA, 2
MJI JIASTHOW YKCYCHOM KHCJIOTHI M | Karumio KOHIIEHTPUPOBAHHOW CepHOW KUCIOTHI. [IpobGupky
3aKpBIBAIOT MPOOKOI ¢ 0OpaTHBIM XOJOJMIBHUKOM U HarpeBaroT Ha BOJSHOHN OaHe 5-10 MuHYT
ipu Temmepatype 70°C.

PacTBOp 0XJ1aX/1ak0T U K COIEPKUMOMY IPOOUPKHU MPUIIUBAIOT 3-4 MJI HACBIILIEHHOT'O pac-
TBOpa XJIOpHJA HATPHs. DTUIIALlETaT B MPOIecce BHICATMBAHUS BCIUIBIBAET, 00pasys cioil Oec-
[[BETHOH JKUJAKOCTH C IPUATHBIM 3aI1aXOM.

PaccmoTpuTe Mexanu3M peakiuu dtepudukanun. B uém 3akirodaeTcs poib CepHON KHC-
note1? [louemy npu 1o6GaBineHUU U30bITKA CEPHOM KUCIOTHI CIIOKHBIN 3pup He oOpaszyeTcs?

2) Ilonyuenue uzoamunrayemama. I1oBTOPSIOT npeablaynmid onbIT. [lociie oxaxaeHus
IpoOUpPKH €€ CoZepKMMOE BBUIMBAIOT B B IPYT'yI0 IPOOUPKY ¢ 2-3Mi1 JeisaHoi Boabl. M3oamuia-
LIeTaT BCILIBIBAET HAa MOBEPXHOCTDH BOJbI. OllylyaeTcs 3anax IpyleBoi 3cceHIMH (M30aMuialie-
TaT pa3ApakaeT BEpXHUE JIbIXaTeJIbHbIC ITyTH).

Hanummre ypaBHeHHe peakuuy oOpa3oBaHUsI M30aMIUIIETaTa U PACCMOTPUTE MEXaHU3M
pEaKIUH.

3) Honyuenue cnoxcuvix 2¢hupos ben3otHol u caruyuiosou Kuciom. B mpodupke cMerm-
BarOT 5 MJI CIIUPTA C 2 MJI KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI TpH oXnaxkaeHuu. CMech pase-
JISIOT Ha JIBE YaCTH: K OJJTHOM MpH BCTpsXUBaHUU 100aBisA0T 0,5 O€H30MHON KUCIIOTHI, a K Ipyron
— 0,51 canuuunoBoii KucioTsl. [Ipo6upKku 3aKpbIBAlOT MPOOKAMH ¢ OOpAaTHBIMH BO3YLITHBIMH XO-
JTONWJILHUKAMU M KUIISATAT HA BOJSIHOM OaHe 15 MHHYT, a 3aTeéM BBUIMBAIOT B CTaKaHbI C 15 M
BOJ1bl. Ha mOBEepXHOCTH BOABI MOSIBIIAETCS CIIOHM CIOXKHOI0 3(hUpa C CHIbHBIM XapaKTepHBIM 3ara-
XOM.

Hanummre ypaBHeHHe peakiuy dTepuduKaniuy OeH30MHON U cauiIoBol KucioT. Pac-
CMOTPHUTE MEXAHU3M ITHX PEaKIIHU.

4) I'uoporuzbenz03munosoeo s¢hupa. K HeCKOIbKUM KarisiM OSH303THIOBOTO ddupa mpu-
0aBJsrOT 1-2 MJI KOHIIEHTPUPOBAHHOTO PACTBOPA THAPOKCHIA HATPHSI, CMECH KUIISATAT HA BOASHON
6ane B TeueHne 10 MUHYT IpU BCTPSAXMBAHUU. 3aT€M CMECh OXJIAKIAIOT U MOJKUCIISIOT KOHIIEH-
TPUPOBAHHOW COJISTHOM KUCJIOTOM. Bhimamaer ocanok.

OOBsicHUTE TPOUCXOAIINE U3MEHEHUS.

5) T'uoponus smunrayemama. B nBe mMpoOMPKH HANIMBAIOT MO 2-3 M dTHiarerata. B
nepByto 100aBisoT 1 Mt 20%-HOro pacTBopa CepHOM KHCIOTHI, BO BTOpyto — 1 M 30%-Horo
pacTBopa rupokcuaa Hatpus. [[poObupku 3aKphIBAOT MPOoOKaMU ¢ 0OPATHBIMU XOJIOTUITFHUKAMH,
X COIEPKUMOE YHEPTHYHO MePEMENINBAIOT U HAIPEBAIOT Ha BoAHOM Gane (70-75°C) B Teuenue
10 MunyT.

Ilocre oKOHUaHMS OIBITA CPAaBHUBAIOT, HACKOJIBKO YMEHBIINIOCH KOJIMUYECTBO ATHUIIALIE-
TaTa B KaKIOU MPOOUpKe, U JIEIaI0T BBIBOBI O CKOPOCTH THAPOJIN3A CI0KHOTO 3(pHpa B 3aBUCH-
Moctu oT pH cpenpl.
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Hanummre ypaBHeHus: 1 MEXaHU3MbI THAPOJIN3a STHIIALETaTa B KUCIIOH U MIETOYHOM cpe-
nax. [Touemy peakuus meI0YHOr0 TUAPOIN3a HEOOpaTuMa, B OTIMYNE OT KUCIOTHOTO?

6) I'uoponus acnupuna (ayemuncaruyunosou kuciomet). Pacrsopstor 0,1-0,2 r acnupuna
B 3-5 mu Bozbl. PacTBOp pasaernstor Ha aBe yactu. K ogHOM 13 HUX npubaBisoT 1-2 Karim pac-
tBOpa xjopuaa xenesa (111). [Ipu a3Tom okpacka He u3MeHsiercs. lpyryro 4acTh pacTBOpa KUIMATAT
B IIPOOMPKE HECKOJIBKO MHUHYT, IIOCIE OXJIAXACHUS NMPUOABIAIOT 1-2 Kamiu pacTBopa XJopuiaa
xkenesa (111). TIpu aTom nosiBsieTCs: KpacHOBATO-(PHOJIETOBOE OKpAIlIMBaHUE.

Yem 00bsACHSAETCS pa3InyUe B OKpaIIMBaHUM pacTBOpoB? Hamumure ypaBHeHNE peakuu
acmupUHa C BOJIOM.

Jlabopamopuasa pavoma Ne 15
Henpeoenvnvie kKapooHoevle KUCIOMbBL U HCUPDL

Onwvim 1. Ceoticmea 01euH0801 KUCIOMbl

PeakTuBbl: OJieMHOBas KUCJIOTa, 2-MPOLEHTHBIM pacTBOp NepMaHraHata kauus, 10-mpo-
LEHTHBINA pacTBOp KapOOHATa HATPHsl, OpOMHasi BoJa (HACHIILIEHHBIN pacTBOP), KOHIEHTPHUPOBAH-
Hasl a30THAsI KUCIIOTa, Me/Ib (CTPYKKHU WK TPOBOJIOKA).

Ob6opynoBaHue: MTATHB ¢ TPOOUPKAMH.

1) Peaxyus oneunogoui kuciomsi ¢ 6pomHol 6000u. B poOUpPKY HATHBAIOT 2 MJI BOIBI U
BHOCAT 0K0JI0 0,5T 01enHOBOM KUCIOTHI. CMECh SHEPTUYHO B30AITHIBAIOT.

Uro npoucxoaut? Hanumure ypaBHEHUE peaKUu.

2) Oxucnenue 01euHo8oll KUCI0mvl nepmaneanamom kaaus. B npoOupky nomemniaroor 1 mi
S5-MIPOLIEHTHOrO pacTBopa nepmaHraHata kamusa, 1 mu 10-mporlieHTHOro pactBopa KapOoHara
HaTpud 1 0,5 M1 0J1eMHOBOM KUCI0Thl. CMeCh SHEPrUYHO NepeMeinBarT. OTME4aoT U3MEHEHUS,
MIPOUCXOISIINE C PEaKIIHOHHOW CMECHIO.

Hanummre ypaBHeHue peakiuu u mnogbepure kodpduimentsl. Kakue BBIBOIBI MOKHO
cieNaTh Ha OCHOBAHHUH PE3yJIbTaTOB OMBITOB?

Onvim 2. Kupwvl u macna

PeakTuBbI: MOACOTHEUHOE MACIIO, )KUBOTHBIN >KUP (CITMBOYHOE MACIIO, OapaHui XKUP), ITH-
JIOBBIM CIIUPT, AUATUIIOBBIN 3uUp, XJI0poOpM, YETHIPEXXJIOPUCTBIN yriiepos, 10-mpoLeHTHbIN
pacTBoOp KapOOHaTa HATpUsl, 2-MIPOLIEHTHBINA PacTBOP MepMaHraHaTa Kauus, OpoMHas BoJa.

O6opynoBaHue: ITATUB C TPOOUPKAMHU.

1) Pacmeopumocmo dHcupoé u macen 6 opeanudeckux pacmeopumensx. B detsipe mpo-
OMpPKM HAIMBAIOT MO 2 KAl MOACOJIHEYHOr0 Macya U J00aBIsAI0T MO 2 MJI OPraHUYeCKUX pac-
TBOpUTENEI: B IEpBYIO MPOOUPKY — STHIIOBBIN CIIUPT, BO BTOPYIO — TUATUIIOBBIN 3(Hp, B TPETHIO
— XJIOpoOpM, B HETBEPTYIO — YETHIPEXXJIOPUCTHIN yriiepoa. Conepkumoe Bcex MpoOUpPOK dHEp-
THYHO BCTPSAXHUBAIOT.

B kakux pactBoputesnsix Maciao pactBopsiercsi? Pe3ynabpTaT onbiTa 3alMChIBAIOT B KypHAI.
[Tpobupky, B KOTOpoil oOpa3oBanack 3MyJbCHs, HarpeBarOT 10 HAUMHAIOILErOoCsl KUIIEHUS U
BCTPSIXMBAIOT. Y BEJIMUMBAETCS JIM PACTBOPUMOCTh Maciia Ipu HarpeBaHuu?

OMnBIT MOBTOPSIIOT, HO BMECTO MOCOJIHEYHOT0 Macia B MPOOMPKU C OPraHUYECKUMHU pac-
TBOPUTEISIMU BHOCST HEOOJIBIIOE KOJIMYECTBO KUBOTHOIO XKHpa (CBUHOTO, TOBSIKEr0 UIIH Oapa-
HBETO cajia).

2) Bzaumooeticmaue pacmumenbH020 MAcid ¢ 0OHbIM PACMBOPOM NEPMAHESAHAMA KAIUSL
(peaxyus E.E. Bacnepa). B npobupky HanuBaroT npuMepHo 0,5 mit mojconHeqHoro macia, 1 mMi
10-niporienTHOTO pacTBOpa KapOoHaTa HATpHst U 1 MII 2-IPOIIEHTHOTO PacTBOpa MEepMaHTaHaTa
KaJust. DHEPTUYHO BCTPSIXUBAIOT COAEpKUMOe Mpobupku. duoneToBasi okpacka IMepMaHraHara
KaJIus ucuesaer.

Hanummre ypaBHEHHE peakliy AUMAIBMUTOONIEMHA C TIEpMAHraHaTOM Kajlusl B BOJHOM
cpene u nmoadbepute KodHPHUITUEHTHI.

3) Onpeodenenue HenpederbHOCMU PACMUMETbHO20 MACIA peakyuell ¢ OpoMHOU 60001, B
MPOOUPKY BHOCAT 0,5MJI PACTUTENBHOIO Macia U 1-2 Karuid HachIEHHOW OpOMHOMN BOJIbI, KOTO-
past IpH BCTPAXUBAHUU COAEPKUMOTO MPOOUPKHU OBICTPO 00EeCIIBEUMBACTCS.

Hanummre ypaBHeHne peakiuy MPUCOEANHEHNs OpoMa K TPUIMHOJICHHY.
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Jlabopamopuasa paooma Ne 16
/Jleyxocnoenbvie Kuciomol

Onwim. Ilonyuenue u ceoiicmea wasenesou KUCi0mol

PeakTuBbl: MypaBbMHOKHCIIBIN HaTpHii ((hopMuUaT HaTpus), MaBeJIeBasi KUCIOTa KpUCTAal-
mndeckas (C2H204-2H20), maBeneBas kucioTa (HaChIIEHHBIA PacTBOpP), 1 H pacTBOp MIaBeIeBOM
KHUCIIOThI, 1 H pacTBOp ruapokcuaa kamus, 10-nponeHTHbIN pacTBOp COISAHOM KuciaoTel, 10-mpo-
LIEHTHBIN PaCTBOP YKCYCHOM KUCJIOTHI, 10-TIpOIIEHTHBIN pacTBOP CEPHOM KUCIIOTHI, KOHLIEHTPUPO-
BaHHAasI CepHasi KMCJIO0Ta, S-MPOLEHTHBIA PacTBOP XJIOPUAA KAJIbLUs, U3BECTKOBAas (MK OapuTo-
Bas) BOJIa — HACBIILIEHHBINH pacTBOp, 5%-HbIN PacTBOP IepMaHraHaTa Kajus.

OO6opynoBaHue: U30THYTHIE TPYOKH C OTTSAHYTHIMH KOHIIAMH, OIOPETKH, XUMHUYECKHE BO-
POHKH, (PUITBTPBI, IITATUB C IPOOUPKAMHU.

1) Ilonyuenue wasenesoxkucioco Hampus (OKCalama HAmMpusi) u3 MypasbUHOKUCIO20
Hampus (popmuama nampus). B npobupky nomemiaror 1-1,5 r hopmuaTa HaTpus U HarpeBaroT
ee I1aMeHeM ropeniku. Kpucramibl conu MmiaaBsATCs, MOCIE yAaIeHUs] KPUCTAIIN3alMOHHON BObI
dbopMuaT HaTpUs CTAHOBHUTCS TBEPAbIM. B 3TOT MOMEHT mpoOUpKY 3aKphIBAIOT T'a300TBOJIHOM
TPyOKOH € OTTSHYTHIM KOHIIOM M TMPOJNOJDKalOT HarpeBanue. Coiib pasiiaraercsi ¢ BbIACICHUEM
ra3o00pa3HOro BOJIOPOAa, KOTOPHIH MOMIKUTAIOT Y OTBEPCTHS Fa300TBOAHOM TpyOKu. HarpeBanue
IPOJOJDKAIOT JI0 MPEKPAILeHUs BbIIEICHHS BOJOPO/Ia.

Hanummre ypaBHeHne peakliui TEPMUUECKOTO pas3iiokeHus (hopMuara HaTpusl.

[IlaBeneByro KHCIOTY, 00pA30BABIIYIOCS B MPOOUpPKE, OOHAPYKUBAIOT CICAYIOUINM 00pa-
3oM. [Tocne oxnaxkaeHus: MpoOUPKU ee COAEPKUMOE PacTBOPSIOT B 3-4 M Boabl. PacTBop ¢uiib-
TPYIOT ¥ K QUIBTPATy H0OABISIFOT S-TIPOLIEHTHBIN pacTBOP XJIOpHaa Kanblus. Beimagaer ocanok
1aBEJIEBOKUCIIOTO KalblUs (OKcalaTa Kalblus).

Hanumure ypaBHeHue peakuuu ero odpazoBaHusi. Ocagok (OKcanar Kajablus) AEISIT Ha
JIB€ YaCTHU: K OAHOW YacTH NMpUIMBAIOT 10-IPOLIEHTHBIN pacTBOP COISTHOM KUCIIOTHI, K APYron —
10-miporieHTHBIN PacTBOP YKCYCHOM KHCIOTHL. B Kakoii mpoOupKe 0caloK OKcanata KaJlblus pac-
TBOpWIICS? Hanumure ypaBHEHHE pEakLUH.

B npoGupke pacTBOpsOT HEeMHOTO (popMuaTa HaTpus U 100aBIAOT 10-IPOLIEHTHBIHA pac-
TBOp XJIopu/ia Kayblus. Beimager au ocaok?

2) Ionyuenue kanuesvlx coueil wasenesol Kuciomol. B mpoOUPKy HAIUBAIOT U3 OIOPETKU
2 M1 1H pacTBOpa L1aBeneBOi KUCIOTHI, U3 Jpyroi OropeTku no6asisitor 1 M 1H pacTBopa rua-
pokcuaa kanus. Bellagaet ocajok KalIueBOM COM LIaBeJIeBOM KUCIOTHI. (3HAUUTEIbHOE KOJINYe-
CTBO TaKOH KHMCJIOTBI COAACP)KUTCS B 1iaBene). [Ipu nanpHeiinem npruOaBieHnn pacTBOpa rUAPOK-
CHUJia KaJlusl 0CaJI0OK pacTBOPSIETCA.

Hanummre ypaBHeHus peakiuii o0pazoBaHus cosel (KUCIoi U cpeiHeil) maBeneBoil kuc-
JIOTHI.

3) Pasnoosicenue wasenesol KUCIOmMbl npu Hazpesanuu. B cyxXyro nmpoOUpKy BHOCST MpHU-
MepHO | T KpUCTaITMYECKOM IaBeaeBOi KUCIOTHI. [IpoOupKy 3aKphIBatOT MPOOKOH ¢ M30THYTON
ra300TBOJHOM TPYOKOM M YKPEIIAIOT B Janke mratuBa. KoHerl ra300TBOJHON TpyOKHU OITyCKaroT
B IPOOMPKY C U3BECTKOBOM (min 6apuToBoii) Bosoil. [Ipu HarpeBaHuu 1iaBesneBasi KUCJIOTa pas-
Jaraercs c BblaeneHHeM okcuaa yriepoaa (IV), KoOTopblil 0OHapyXHBalOT IO MOMYTHEHHUIO
MU3BECTKOBOM BOJBI.

Hanummre ypaBHEHMs peaklMii: pa3IoKEHUs IABEJIEBOM KUCIOTHI IIPU HATPEBAHUH, OK-
cuna yraepoza (1V) ¢ n3BecTkoBO# BOIOH.

4) Oxucnenue wagenegoil KUCI0mbvl nepManeaHamom kaius. B mpodupky HamuBaroT 1 mit
HaCBILIEHHOI'O PacTBOpa I1aBesieBOil KUCIOThI, 100aBisatoT 1 M 10%-Horo pacTBopa cepHOil Kuc-
J0THI ¥ 2 M1 5%-HOT0 pacTBOpa nepManranata kauaus. [IpoOupky 3akpbIBaloT MPOOKOii C U30THY-
TOW Ta300TBOJHON TPYOKOM, KOHEIl KOTOPOW MOTPYXKaIT B M3BECTKOBYIO BOAY. PeaknnoHHYIO
CMech HECUJIbHO HarpeBaroT. PacTBop ObICTpo oOeciiBeunBaeTcs, a U3BECTKOBAs BOJja MyTHEET.

Hanummre ypaBHeHus peakiuu, nmoadepure KodpuueHTsl.

Jlabopamopnan paooma Ne 17

57



T'uopoxcukucaomot. Okcokuciomol

Onwvim 1. Kauecmeennoe onpedenenue cuibl KUCIOMbL

PeaktuBel: 0,1 H pacTBOPBI KUCJIOT: CEPHOM, MypaBbUHOM, YKCYCHOM, IIJaBEJIEBOI, BAHHOM,
JUMOHHOMH, 0,5-IpOLEHTHBIN pacTBOP MHAMKATOpPAa METUIIOBOIO OPAaHXEBOT'O, LIMHK IPAHYJIMPO-
BAHHBIN.

ObopynoBaHue: MTATHB ¢ IPOOUPKAMH.

1) Peakyusi xucnom ¢ memannudeckum yurnkom. B 6 mpobupok HanmuBarot mo 2 M 0,1
pPacTBOPOB KUCJIOT: CEPHOW, MypPaBbUHOM, YKCYCHOM, IIABEJIEBOM, BUHHON U JIMMOHHOM. BHOCSAT
B KOKIYI0 IPOOUPKY MO KyCOYKY IIMHKA OJMHAKOBOW BeIHUMHBI. PacmonaratoT npobupku ¢ Kuc-
J0TaMu (B LITATUBE) B MOPSJIKE YMEHBIIEHNS HHTEHCUBHOCTU PEAKIIUU C IIUHKOM.

2) Peakyusi pacmeopos Kuciom ¢ Memuiosvim opandiceévim. IIOBTOPSIOT ONbIT 1, HO BMe-
CTO IIMHKA B KQXIYIO MPOOUPKY TOOABIISIOT MO 2 KAk HHAMKATOPa METUIIOBOTO OPAHKEBOTO.

CpaBHuTte oKpacky pacTBopoB. ConocTaBbTe HHTEHCUBHOCTH B3aUMOICHCTBUS pAaCTBOPOB
KHUCIIOT ¢ HUHKOM. COBIAJAIOT JIU 3TH PsAbI?

Onwvim 2. Ceoticmea MOJOYHOU KUCIOMbL

PeakTuBBI: MOJIOUHAS KUCIIOTa, KOHLEHTPUPOBAHHAS CEPHAsi KHCII0Ta, pa30aBieHHas cep-
Has kuciora (1:2), GpyKkCHHCEpHHUCTas KUCIIOTa, |-IIPpOIeHTHbIH pacTBop xsopuaa xeinesa (111), 1-
IPOICHTHBIN pacTBOp eHOIIa, YKCYCHAs KUCIIOTA, S-TIPOLIEHTHBIN PacTBOp MEpMaHTaHaTa KaJIHsl.

O6opynoBaHue: U30THYThIE Ta300TBOHBIE TPYOKH, ra300TBOAHBIE TPYOKHU C OTTAHYTHIMU
KOHIIaMH, cTakaHbl xumuueckue (50-100 mur), KUISATUIBHUKYA, MOJIOYHAS! CBIBOPOTKA (OT MPOCTO-
KBAllld WIH TBOPOTa), IITATUB C MPOOUPKaAMHU.

1) Peaxyus monounot kuciomol ¢ xanopuoom sxcenesa (111). K 3-4 mu 1-npouentHOro pac-
TBOpa (heHoja T00aBJISAIOT HECKOJBKO Kamejb 1-mpoleHTHOro pactBopa xyopuzaa skemesza (I11).
PactBop cranosurcs puoneroBbiM. Ero gensat Ha Tpu yactu. K oHOM 9acTH pacTBOpa MPUIIMBAIOT
0,5 My MOJIOYHOM KMCIIOTHIL, K APpYyroi — 0,5 MJ1 yKCYCHOM KUCIHOTBHI, K TpeThell - 0,5 M1 MOJIOUHOM
CBIBOPOTKH. B mpoOupkax ¢ MOJIOYHON KMCIOTON U MOJIOUHOM CHIBOPOTKOM IOSIBIISIETCS Xapak-
TEpHOE JIs 0.-OKCUKHUCIIOT 3eJIEHOBATO-KEITOE OKpalluBaHue. B mpoOupke ¢ yKCyCHOM KUCIOTON
TaKOI'0 OKpAIlIMBaHUs HE HAOII0AaeTCS.

Hanummwre ypaBHeHue peakiuu oOpa3zoBaHusi MojouHokucioro xkenesa (I11) (;makrara xe-
ne3a).

2) Pasznooicenue monounoll (Q-0KCunponuoHo8otl) KUCI10mul NPU HA2pesaHuu ¢ KOHYEeHmpuU-
posanHoli ceproti kucromou (msza!). B mpoOupke, 3akpbIToi MpoOKoii C ra300TBOIHOM TpyOKOii,
MMEIOIIEeH OTTSHYTHIA KOHEIl, HarpeBaroT 0 KUMEHHUs cMech U3 0,5 MJI MOJIOYHOM KUCTOTHI U 1
MJI KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI. [[JIs1 paBHOMEPHOTO KUIIEHHSI B PEAKLIMOHHYIO CMECh
KJIAAyT KUMSATUIBHUKY (2-3 Kycouka 6utoro ¢apdopa). Beirenstonuiicss ra3 moIKUrarT y oT-
BEPCTHUS Ta300TBOIHOM TPYOKH.

Hanummure ypaBHeHHE peakiuy pa3ioXKeHHs MOJIOYHON KHCIOTHl KOHLIEHTPUPOBAHHON
cepHoil kucnoroi. Kakue BeliecTBa JOMKHBI MOJYUYUTHCST TIPU HATPEBAHUM C CEPHOU KUCIOTON
Ol- OKCHMACJISTHOM KHCIIOTBI?

3) Pasznodrcenue MOLOUHOU KUCIOMbL NPU HASPEeBAHUU C PA30AGIeHHOU CEPHOU KUCIOMOTL
(1:2). B npoOupKy MOMENIAIOT KUITATHILHUKH, HATMBAIOT | MJI MOJIOYHOM KHUCIIOTHI, 1 M1 pa30aB-
JICHHOM CEepHOI KHCIIOTHI U 3aKPBIBAIOT €€ MPOOKON ¢ M30THYTOH ra300TBOIHOM TpyOKoii. Konerr
ra300TBOJAHON TPYOKH OMYCKAlOT B JIPYTYIO MPOOUPKY € 2 MJ (PYKCUHCEPHUCTON KUCIOTHI, MO-
Ipy>KEHHYIO B CTaKaH C XOJIOAHON BOI0M. PeakiMnoHHy0 cMech HarpeBaroT 10 kuneHus. Yepes 2-
3 MUH pacTBOpP CTAaHOBUTCA (HPHOIETOBO-KPACHBIM.

Hanummre ypaBHeHHE peakliuu U 00BSICHUTE, TOUEMY HOSBISETCS OKpacKa B IPOOUpKe ¢
pacTBOpPOM (PYKCHHCEPHUCTOM KUCITOTHI.

4) Oxucnenue MOIOUHOU KUCTOMbI NEPMAHSAHAMOM Kalusi 8 KUciou cpede. B mpoOupKy
HanuBaoT 0,5 mur MmosouHOU KucaoThl, 0,5 M pazbaBrneHHor (1:2) cepHoM KHCIOTHI U 1 M 5-
IIPOLIEHTHOT'O pacTBOpa IepMaHrasarta Kanus. CMecb OCTOPOKHO HarpeBaroT.

Uto mpoucxoauT ¢ peakiuoHHOW cMechio? (OCTOPOXKHO HIOXAIOT COACPKUMOE TIPO-
Oupku.) Hanumure ypaBHEHUE peaklMU Pa3ioXKEeHHs MOJOYHOW KHCIOTHI MPU HATPEBAHUU C
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pa30aBIEHHON CEpHOW KUCJIOTON U YPAaBHEHUE PEAKIIMU OKHCIICHUS MypPaBbUHOW KUCIIOTHI TIep-
MaHIaHATOM KaJIusl B KUCJIOW Cpelie.

Onwvim 3. Ceoticmea 8UHHOU KUCIOMbL

PeaktuBbl: 10-poLIEHTHBINA PACcCTBOP BUHHOM KUCIIOTHI, S-IIPOLIEHTHBIN pacTBOP BUHHOM
KHUCJIOTBI, | H pacTBOpP BUHHOM KUCJIOTHI, | H pacTBOp rujipokcuaa Kanus, 10-nponeHTHbI pacTBOP
CEpHOM KUCIIOTHI, S-TPOLIEHTHBIN pacTBOp cylb(haTa Meau, 1 5-poLeHTHBII pacTBOP THAPOKCHIA
HaTpHs, 35-TTPOLIEHTHBIN PACTBOP CETHETOBOM COJIM (CMEIIaHHOW HATPUEBO-KAIMEBOM COJIM BUH-
HOM KMCJIOTBI) WIN ABY3aMELEHHON (CpeaHel) CoM BUHHOM KUCIIOTHI, S-IIPOLEHTHBIA pacTBOP
xJyiopujia Kaiblys, 10-mpoleHTHbIA pacTBOp aMMHUaKa, JakMycoBasi Oymara (KpacHasi).

O6opynoBanue: OIOPETKH, MTATHB C MPOOUPKAMHU.

1) O6pasosanue kanueswix coneil uHHOU Kuciomol. B IpoOUpPKyY U3 GIOPETKH HATUBAIOT 2
M 1 H pacTBOpa ruapokcuaa kanus. [Ipu BcTpsixuBaHuU BbINIaZaeT MEJIKOKPUCTAININYECKUH Oca-
nok 6enoro nBera. Ecnu ocagok He BbINagaeT, CTEHKUA TPOOUPKH MOTHPAIOT CTEKISHHON Manoy-
KOH. 3aTeM MmpoAoIDKaroT 100aBIATh M3 OOpeTKH | H pacTBOp TMAPOKCHIA KalUs 10 MOJIHOTO
pacTBOpeHHs ocajika (Mpu BCTpAxXuBaHuM). Hanmummmure ypaBHeHUs peakiuii U 0OBbSICHUTE OIIBIT.

[TonoBHUHY MOIY4EHHOTO PacTBOpa OTIMBAIOT B MIPOOUPKY U JOOABISAIOT K HEMY I10 Kall-
asM 10-nponieHTHBIN pacTBOP CEpHOM KUCIOThI. CHOBA MOSIBISAETCS OCAI0K WIIK MYyTh, MCYE3aI0-
1K€ [pH 100aBIEHUH U30bITKA CEpHOI KUCIOThL. Hanumnre ypaBHEeHUE peakuu.

2) Ionyuenue kanvyuesol coau unHOU Kuciomel. B npoOupky HamuBaioT 1 mu 5-mpo-
[IEHTHOTO paCTBOPA BUHHOM KUCIIOTHI ¥ T0OABIISAIOT 1O KarisiM 1 0-TpoLeHTHBIN pacTBOp aMMHUaKa
JI0 HEHUTPaJIbHOW PeaKIuH IO JAKMYCy. 3aTeM MPUIUBAIOT HEOONbIIOE KOJIHMYECTBO S-TIPOILEHT-
HOT'0 pacTBopa xjopuaa kanbuus. [losBnsercs 6einblil 0cajok TpyAHOPACTBOPUMOMN KaJIbLINEBOM
COJIM BUHHOM KUCJIOTHI.

Hanummre ypaBHeHHE peakinu 00pa30BaHUs CPEIHEN COJIM BUHHOW KHUCIIOTHI.

3) Bzaumoodeticmeue conu sunnoil kuciomsi ¢ 2uopoxcuoom meou (11). K 1 mi 35-nponenr-
HOT'O pacTBOpa CErHETOBOM COJIM (CMEIIaHHOM KaJlneBO-HATPUEBOM COJIM BUHHOW KHUCIIOTHI) J0-
0aBysroT 1 M 15-IpOIEHTHOTO pacTBOpa TUAPOKCUIA HATPHS U MPU BCTPSXUBAHUH MO KaILJISIM
T00aBISIOT S-TIPOLIEHTHBINA pacTBOp cynbdara Meau (11). OT kaxaoi Karm BHaYaIe MOJTy9aeTCs
ocaJiok romy0oro 1sera — rupokcua meau (1), mpu BcTpsxuBanuu oH pactBopsercs. O6pasyercs
MHTEHCUBHO OKpAIllEHHBIH pacTBOp BAaCHJIBKOBOIO LBeTa. BHHHAs KHMCIIOTa CONEPXKUT JBE THUM-
POKCHJIbHBIE IPYMIIBI U CIIOCOOHA B IIETIOYHOM pacTBOpe 00pa30BbIBaTh KOMIIJIEKCHbBIE COCTUHE-
HUS TUTIA AJIKOTOJISITOB ¢ TUApokcuioM Meau (1) mogo6Ho MHOroaromMubsIM ciiupTtam. Llenounoit
pacTBOp KOMIUIEKCHOTO COEIUHEHUS IBYXBAJIEHTHON MEJU C COJIbI0 BUHHOW KUCIIOTHI Ha3bIBAKOT
(benuHroBoi XuAKOCThi0. OHA JIETKO OKUCIISIET MHOTHE allbJIeTU/Ibl U caxapa. DennHroBy Ku-
KOCTb IIMPOKO MCIOJB3YIOT JUIsl KAUECTBEHHOIO M KOJIMYECTBEHHOTO aHAJIN3a BOCCTAHABINBAIO-
IIMX Caxapos.

Hanummre ypaBHeHus peakiuii: oopazoBanus ruapokcuaa meau (1) u B3aumoneiictBus
CerHeToBoit comu ¢ rumpokcuaom meau (11).

Onwvim 4. Ceoiicmea TUMOHHOU KUCIOMbL

PeakTuBbI: JMMOHHAsI KHCIIOTA (KPUCTALTMUYECKAst), S-MPOICHTHBIN pacTBOP JTMMOHHOW
KHCJIOTBI, S-ITPOLIEHTHBIN PACTBOP XJIOpUJia Kanblus, 1 0-MponeHTHBIN pacTBOp aMMHaKa, KOHIICH-
TPUPOBAHHAsS CEpHAs KUCJIOTA, M3BECTKOBAs (MM OapuTOBasi) BOJa (HACHIIIIEHHBIN pacTBOP), pac-
TBOp MOJia B uoAue Kanusi, 10-TpoIeHTHBIN pacTBOp TUAPOKCHUIA HATPHSI, JTaKMycoBasi Oymara
(kpacHas).

OO6opynoBaHue: U30THYTHIE Ta300TBOIHBIE TPYOKH, IITATUB C TPOOUPKAMH.

1) Honyuenue yumpama xanvyusi. B mpoOupky HamuBaroT 1 MIJI 5-IPOLIEHTHOTO pacTBOpa
JTUMOHHOM KUCTIOTHI ¥ JOOABJISIFOT 1O KarisiM 1 0-miporieHTHBIN pacTBOp aMMHUaKa J10 HeHTpaabHOU
peakuuu 1o gakmycy. [locne atoro npuimuBarT 1 M1 S-MPOLEHTHOTO pacTBOpa XJIOpHUAA KaJbLIHs
Y OCTOPO’KHO HarpeBaroT PEaKIIMOHHYIO CMECH 10 KMIIEHU. BriagaeT ocalok IUTpaTa KajlbLKs.
OTa conb B ropsiueit BoJE pacTBOPSIETCS TPYJHEE, YEM B XOJIOJHOM: MPU KUIISTYEHUH PacTBOpa OHA
BBINIAJAET B OCAJIOK, TPH OXJIAKIEHUHU BHOBb PaCTBOPSETCSI.

Hanummre ypaBHeHue peakinu 00pa3oBaHus LUTpaTa Kalblus (CpeaHel conn).
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2) Pasnooicenue mumonHot KUCI0mMbl NPU HASPEeBAHUU C KOHYEHMPUPOBAHHOU CEPHOU KUC-
nomot (msea!). B cyxyto mpoOHpKy ¢ M30THYTOM Ta300TBOAHOM TPyOKO# MOMEmaT okoio 1 r
KPUCTAIIIMYECKON JINMOHHON KUCIOTHI, IPUIUBAIOT 2 MJI KOHLIEHTPUPOBAHHON CEPHOI KHCIIOTHI,
3aTeM YKpPeIUIIOT MpoOupKy B janke mTatuBa. OCTOPOKHO HAarpeBarOT PEaKIMOHHYIO CMECH.
[TomxuraroT y oTBepCTUs Ta300TBOAHOM TPpYyOKH BhIIestomuiics okeun yriaepoaa (Il), on roput
XapaKTepHBIM T'OJTyOOBaTHIM IUIAMEHEM. 3aTe€M OITyCKAOT KOHEI] Ta300TBOJHOW TPYOKH B MpO-
OMpPKY C U3BECTKOBOM BOJOW M IO MOMYTHEHHUIO €€ 00Hapy)KuBaroT okcup yriaepoaa (1V). Ilocme
ATOTO OIYCKAIOT KOHEIl T'a300TBOAHOIN TPYOKM B MPOOUPKY, II€ HAXOAUTCS 3apaHee MPUrOTOB-
JICHHBI 1E€JI0YHON pacTBOP Hoja (K 2 MJI pacTBOpa MOJa B HOAMJIE KaIHs 110 KaIuisiM JOOaBISIOT
10-niporieHTHBIN pacTBOp THAPOKCHIA HATPHUS 10 MOYTH IMOJHOTO OOECIIBEUMBAHHS pPacTBOpa
nomaa). O6pazyercs ocanok noaodopmMa, UMEIOMNNA CrIeUPUICCKUI 3armax.

Hanumure ypaBHeHHE peaklMU pa3ioKEHUs JUMOHHOM KUCIOTHI IPU HarpEBaHUU €€ C
KOHIEHTPUPOBAHHOMN CEPHOM KHCIOTON — 00pa3oBaHue alleTOHIMKApOOHOBOM KUCIOTHI, OKCHJIA
yraepoaa (1) u Boxel. AneronaukapOOHOBAst KUCIOTa MPHU HArPEeBaHUU JIEKAPOOKCHIIUPYETCS C
oOpaszoBaHueM arieToHa U okcuaa yraeposa (1V). Hanumure ypaBHeHHE peakIuy.

Hanummre ypaBHeHHe 00pa3oBaHus H010(popMa U3 alleTOHA.

Onwvim 5. Ilonyuenue nupo8uHo2paoHotl KUCIOMbl OKUCTEHUEM MOJIOYHOU KUCTOMDbL.

PeakTuBbI: S5-TIpOLICHTHBIN PaCTBOP MOJIOUYHOM KUCIIOTHI, 1-TIPOLIEHTHBIN pacTBOP MepMaH-
ra”ara kanus, 10-mpoLeHTHBIH pacTBOp kKapOoHaTa HaTpus, 10-IPOLIEHTHBII paCTBOP FMAPOKCHIA
HaTpUs, YKCYCHasl KUCI0Ta, TUAPOCYIb(GUT HATPHs (HACBILLEHHBIA PacTBOP), 2-IIPOLIEHTHBIN pac-
TBOP HUTPOIIPYCCUA HATPHSL.

ObopynoBanue: JakmycoBas Oymara (KpacHasi), puibTpoBajbHas Oymara, XUMUUYECKUE
BOPOHKHU.

B npoOupky HanmuBaroT 2 Mil1 S-IPOLIEHTHOTO PacTBOPA MOJIOYHON KUCIIOTHI U IOOABISAIOT
M0 KaIUISIM NP BCTpaxuBaHuU 10-IpOIEHTHBIN pacTBOp kKapOOHATa HATPUS 10 HEUTPaAIBbHOM pe-
aKlIMY I10 JIAKMYyCy. 3aTeM HNpWInMBalT 1 Myl 1-MpOLIEHTHOro pacTBOpa IMepMaHIraHarta Kajaus U
CMECh HarpeBaroT 10 KUIEHUA. B yCcIOBHIX ONbITa MOJIOYHASI KHCIIOTA OKUCIIAETCS 10 TUPOBUHO-
rpagHON KUCIIOTHI.

Hanummre ypaBHeHUe peakiuu.

Copepxumoe npoObupku GUIBTPYIOT U B PUIbTpaTe OOHAPYKUBAIOT MUPOBUHOTPAJAHYIO
KHCJIOTY KaYeCTBEHHBIMHU PEAKLUIMHU Ha KapOOHMIIbHYIO IPYMITy (C THIPOCYIbGUTOM HATpHs) U
Ha KETOHHYIO TpyMIly (C HUTPOIPYCCUAOM HATpus).

Onwvim 6. Ceoticmea ayemoyKkcycHozo s¢hupa.

PeakTuBbl: anieToyKCycHbIN 3up (CBEKENEeperHaHHblI), 2-IPOLEHTHBIA PacTBOP I'MAPOK-
cuza Hatpus, 10-pOLEeHTHBII pacTBOp COJSHON KHUCIOTHI, HATPUIl MeTaJUIMYecKui, OpoMHas
BO/Ia (HACBIIIEHHAsA), 2-IPOLEHTHBIN pacTBop Xjopuaa xeneza (III), 10-npoueHTHBINH pacTBOp
CepHOM KHCIIOTHI, U3BECTKOBAs (MM OapuTOBas) BOAA (HACHILIEHHBII pacTBOD).

Ob6opynoBanue: Oymara KOHro (MHAMKATOp), GUIbTpoBajibHasl Oymara, MUHIEThI, CKallb-
nenu, ctakanel xumuaeckue (50—100 mi), e, U30rHyThIe Ta300TBOAHBIE TPYOKH.

1) Peaxyuss ayemoykcychnoeo sgupa ¢ pacmeopom euopoxcuoa nampus. B mpoOupky
HAJIMBAIOT 1 MJT alleTOyKCyCHOTo 3(upa U MO KarjisM MPH BCTPSIXUBAHUU JOOABISAIOT 2-TIPOLIEHT-
HBII pacTBOP TUAPOKCHIA HATPHS J10 MOJHOTO PACTBOPEHHUS alleTOYKCYCHOro 3dupa.

Hanummre cxemy TayTOMEpHBIX MpEBpaIlleHUH alleToOyKCycHOro 3(upa 1 ypaBHEHUE pe-
aKLIMM B3aUMOJICHCTBUS €ro ¢ THIpokcuaoM Hatpus. Kakas ¢popma aneroykcycHoro sgupa —
KETOHHAs MJI €HOJIbHAsI — BCTYIAET B PEAKIIMIO C TUAPOKCHIOM HATpUs?

K nmonydeHHOMY npo3padHOMY pacTBOpY NpUIAMBAIOT 10-IPOLEHTHBIN pacTBOP COJISHON
KHCJIOTBI 710 KUCJION PEaKIIMHU 10 KOHT'0. ALIETOYKCYCHBIN 3(Up BBIACIACTCS B BU/IE€ MACISIHUCTOTO
CIIOS1.

Hanummre ypaBHeHHE peakLuu.

2) Ionyuenue nampuiiayemoykcycrnozo s¢gpupa. B mpobupky HanmBaroT 1 M1 cBexenepe-
THAHHOTO aIleTOYKCYCHOTO 3¢upa 1 OpocaioT B HEro HeOONBLIONW KycoueK (C 4eTBepTh ropo-
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[IMHBI) METAITNYECKOTO HATPH S, OYUILIEHHOTO OT OKCUAHOM MJICHKU U OT’KAaTOro B (PMIIbTPOBAIIb-
Holi Oymare. Korya Bech HaTpuii mpopearupyer, MpoOUpKy OXJIaKJAl0T B CTaKaHE C JIEISTHON BO-
noii. HarpuitanieToykcycHbIN 3up BBITaaeT B OCaI0K.

Hanummre ypaBHeHHE peakuu 00pa30BaHUs HATPUIALETOYKCYCHOTO 3(upa.

3) Peaxyus ayemoykcychozo s¢hupa ¢ xaopuoom sxcenesa (II) u 6pomom (kemo-enonvHas
maymomepusi ayemoyKkcychozo s¢ghupa). PactBopsroT 1-2 xamimm aneToykcycHoro 3¢upa B 2 M
BOJIbI ¥ TIPHOABIISIIOT 1 Karutro 2-mporieHTHOTro pactBopa ximopuaa xenesa (I11). ITocrenenHo mo-
ABIsieTCA (PUOJIETOBOE OKpalllMBaHHE, O0YCIOBIEHHOE 00pa30BaHMEM KOMILJICKCHOM >KEJIe3HOM
COJIM €HOJILHOM (popMmbl arleToykcycHoro adupa. [Ipu 1ob6aBneHun HECKOIBKUX Kareiab OpOMHOI
BOJIbI OKpacKa pacTBOpa MCUE3a€eT, HO YEPE3 HECKOJIBKO CEKYH/1 BHOBb nosiBiisgercs. I1pu nosTop-
HOM J100aBJIeHIMN OPOMHOI BOJIbI OHA BHOBb MCYE3aET.

OOBbscHuTe OnbIT. Hanmummure ypaBHEHHE peaKIiK alleTOYKCYCHOTo 3upa ¢ OpoMoM.

4) Kemonnoe pacwennienue ayemoykcycro2o s¢gupa. B npoOupky HanuBaroT 1 Mt arero-
yKkcycHoro 3¢upa u 2 M 10-porieHTHOro pacTBopa cepHoil KUCIOTHI. [IpoOupKy 3aKpbIBarOT
MPOOKOM ¢ M30THYTOM ra300TBOAHON TPYOKOMH, KOHEI[ KOTOPOM OMyCKAalT B APYTYIO MPOOUPKY,
COJIepIKalIyro 3 MJI U3BECTKOBOM (WM OapUTOBOI) BOJBI. PeakIMOHHYIO CMECh MEPEMENIUBAIOT
BCTPSIXUBAHUEM M OCTOPOKHO HArpeBaroT 0 KumeHus. [IpoucxoauT ruponus aleToykCyCHOTo
adupa u JeKapOOKCHIMPOBAHKE alleTOYKCYCHON KUCIIOTHL. Brinenstomutics okeup yraepoaa (IV)
00Hapy UBAIOT MO TOMYTHEHHUIO U3BECTKOBOW BOJIbI. 3aT€M OTTOHSIOT HECKOJBKO Kamesb KH]I-
KOCTH B IIyCTY0 NPOOUPKY, OXJIAKIAEMYIO CHapY KU JIEIIHOM BoAoH. B mpoOupKy-IIpueMHUK J10-
0aBJIAIOT OKOJIO 1 MJT BOJBI U B MOJIyYEHHOM PAcTBOPE OOHAPYKUBAIOT alleTOH PeaKIHel ¢ HUT-
pOoNpyCcCUIOM HATPHSL.

Hanummre ypaBHeHUs peakiuii KETOHHOTO pacHICIUICHUsI alleTOyKCYCHOTO 3upa u 00-
pa3oBanus ogodopma U3 aneToHa.

DKcrnepuMeHTalIbHAS 3a/1a4a

B mectu npobupkax c 3amm@poBaHHBIMU HOMEPAMU HAXOSTCSI BELLECTBA: YKCYCHBIH
anbJeTu]l, YKCyCHas KHCJOTa, MOJIOYHAsl KUCJIOTa, IlaBejeBasi KUCIOTa, BUHHAS KUCJIOTa, JIHU-
MOHHAasI KMCJIOTA.

C nmomouIpi0 Ka4YeCTBEHHBIX PEAKIUi ONMpeAeTuTe, B KaKoi MPOOUpPKE HAXOIUTCS KaKoe
BEIIECTBO.

Jlabopamopuas paooma Ne 18
Humpocoeounenusn

Onwvim 1. Ilonyuenue numpomemana

PeakTuBbl: X10pyKCyCHasi KUCIIOTA, TUAPOKApOOHAT HATPUS, HUTPUT HATPHSI, HAITPOMETAH,
pactBop HuTpuTa HaTpus (100 r HUTpUTA HaTpUs B 60 T BOJIbI), HUTPUT HATPHSI KPUCTAIUTHUECKHUIA,
JaKMycoBasi Oymara (CHHSSI HJIM KpacHast).

Ob6opynoBanue: xumMuueckue crakansl (25 u 100 mit), TeXHUYECKUE BECHI, JIe], KpUCTAII-
JN3aTOphl, KpyrinoAaoHHble KoiObl (100 Mi1), U30THYTHIE Ta300TBOAHBIE TPYOKH € MpoOKaMH Jist
KOJIO, KUTIATUIBHUKY.

B xpyrnononnoit koia6e emxocThio 100 M1 pacTBOPSIIOT 5 T XJIOPYKCYCHOM KUCTOTHI B 10
M1 Bogsl. Konly oxyakaaroT B KpUCTAJUIM3AaTOpe € JIEASHOM BOJIOW. XJIOPYKCYCHYIO KHUCIOTY
HEHTPaNM3yIoT, 100aBIIsis K Hell HEOOBIINMH IOPUISIMH 5 T THAPOKapOOHaTa HaTpusi. Bo Bpemst
HENTpaau3aluy peaKInOHHYIO CMECh HEIIPEPBIBHO IEPEMEINBAIOT; OHA BCIIEHUBAETCS OT BBIJE-
nsirotierocst okcuzaa yriepoxa (1V). Heditpanu3zanuio npoBOsIT IPH OXJIAKIEHUN BO N30€KaHNe
THIPOJIN3A XJIOPYKCYCHOM KMCIIOTHI — IPEBPALLICHUS €€ B OKCUYKCYCHYO (TJIMKOJIEBYIO) KUCIIOTY.

Hanumure ypaBHEeHHE peakiini HEUTPaTU3aiK XJIOPYKCYCHON KHCIOTHI THAPOKapOOHa-
TOM HaTpHsl.

Korna Beinenenue okcuaa yraepoza (1V) 3akoHunTCSs, K HATPUEBOH COJIM XJIOPYKCYCHOM
KHMCJIOTHI IPUJIMBAIOT OXJIAXAEHHBIN pacTBop 10 r HUTpUTa HATpUs B 6 M1 BoAbL. PeakiinoHHy0
CMECh MEePEMEIINBAIOT U BHOCIT B Hee KUIATWIbHUKU. KOOy yKpeIuisioT B JIalike IITaThBa U
3aKpBIBAIOT MPOOKOM € JATMHHOM ra300TBOAHON TPyOKOH, KOHEI] KOTOPOM OIyCKaloT B MYCTYIO
MPOOUPKY, OXJIKIAEMYI0 JIeATHOM BoIOH (puc. 3).
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Puc.  Ilpubop gna monyyeHHA HHTROMETAHA,
1 - ¥pyrnogonsad konba (100 ),
2 - mpobHpKa-IpHEMHHE,
3 - cTakaH C NegAHo# BEomoH.

Ko:10y ocTopokHO HarpeBaroT HEOOJIBIIUM IIJIAMEHEM TOPEJIKH, CIES 3a TEM, YTOObI
KUJKOCTh PAaBHOMEPHO KHIleda ¥ 4TOObI IEHbI He OBLIO cIUIIKOoM MHOTO. [locTenenHo peakiiu-
OHHasl CMeCh IpuodpeTaeT Oyprlii BET. B mpoOMpKy-IIpUEMHHK OTTOHSETCS CMECh HUTPOMETaHa
(B BUIE TsDKEJION OECIBETHON Maciao00pa3HO )KHIKOCTH) U BOJAbL. HarpeBaHue peakiioHHOM
CMECH MpPEeKpallaloT, KOrJa HAYMHAET OTTOHATHCS OJJHA BOJA.

Hanumnre ypaBHEeHHUs CIeIyIOIUX PEAKLUUi: B3aMMOJIEHCTBHE HATPUEBOM COJIU XJIOPYK-
CYCHOM KHCIIOTHI C HAITPUTOM HATPHS (PACCMOTPHUTE MEXaHU3M PEAKIINH — SN2); THAPOIHU3 HATPH-
€BOI1 COJIM HUTPOYKCYCHOM KUCIIOTBI; TeKapOOKCUIMPOBAHUE HUTPOYKCYCHON KHUCIOTHI.

Onwvim 2. Ilonyuenue ounumpobenszona

PeakTuBbl: HUTpOOEH30:1 (4.2.2.1.1), a30THAs KHCIIOTa, CepHAsk KMCIIOTa, STUIOBBIA CITUPT.
Oo6opynoBanue: KpyriaoaonHas konba va 100 My, cTakaH, MUATIETKHA, BO3AYIIHBIN XOJOAUIBHUK,
TEPMOMETD, BOASIHASI OaHs, TPOOUPKHU.

B xpyrnonoHnyo koia0y HanuBaroT 17 M KOHUEHTPUPOBAHHOM CEPHOW KUCIIOTHI. 3aTeM
MOCTETIEHHO, PH B30ANTHIBAHUU A00ABISIOT 12,5 M KOHIIEHTPUPOBAHHOM a30THOM Kuca0Thl. K
MOJIYYEHHOM CMeCH JT0OABIISIIOT 110 KarutsiM 4,1 Ml HUTpoOeH30J1a U 3aKphIBAIOT KOJIOY MPOOKOii ¢
BO3AYIIHBIM X0JI0AUIBHUKOM. Coiep>KUMO€e KOJIOBI IIPU YacTOM MEepeMEIINBAHUN HarpeBaroT 1 u
Ha BojsiHOU Oane. [locne »aToro nenaroT mpoOy Ha OKOHYAHUE PEAKIUH, SISl YETO B MPOOUPKY C
XOJIOJTHOM BOJIOM IOMEIIAIOT C TOMOULIBIO CTEKJISIHHOM MAJIOUKH HECKOJIBKO KaIlelb PEaKIIHOHHON
Macchl. OHa JoJIKHA 3aCTHITh B KPUCTAJIIBI M-TUHUTPOOEH3051a 6€3 puMecei MacassHUCTOrO HUT-
pobGeH3oa. B ciryuae Hanuuus MocieAHero cMech Harpeparot eie 15 MunyT. OXIaKAeHHYIO pe-
aKIIMOHHYIO CMECh BBUIMBAIOT MIPH MEPEMEIINBAHUN B CTAKaH C XOJIOAHON BOJIOH, OTQUIBTPOBBI-
BAIOT 3aTBEPJIEBIINN M-AMHUTPOOEH30JI U MPOMBIBAIOT BOJON. OUHIIAIOT M-TUHUTPOOCH30 Te-
peKpucTaUIM3aue U3 3TUIIoBoro cnupra. Beixon 5-6 v (75-90%), 1. . 89,5°C. m-Jluautpo-
OeH30I1 pacTBOpsieTcs B OeH30171€e, Fpupe, aleToHe, CIUpTe.

Onwvim 3. [lonyuenue o- u n-Humpomo.yona.

PeakTuBsl: TOJIyOI1, a30THAsI KUCIIOTa, cepHas kucinora. O6opypoBaHue: Tpexropias koida
BMECTUMOCTBIO 250 MJI; KamnelbHas BOPOHKA; TEPMOMETP; JIEIUTEIbHAs BOPOHKA; XOJOIUIbHUK
BO3/YIIHBIN; Memanka. B Tpexrop:oit konbe, cHaOXeHHOM Melankoil, TepMOMETPOM U Karleslb-
HOU BOPOHKOM, TOTOBAT HUTPYIOIIYIO CMECh, MpHiIMBast nopuusmMu k 24,3 mi (34 r) a30THON Kuc-
JIOTHI 25 MJT CEpHOM KUCIIOTHI U Clesl, YTOObI TeMmepaTypa He npessiiana 60°C. IIpu sToii Tem-
nepaType 100aBIISIFOT 1Mo Karuisim 25 T (29 M) Tomyosa. 3aTemM cMech niepeMenmBaroT eime 30 MuH,
OXJIX/IAIOT O KOMHATHOM TeMIiepaTypbl M MEPEHOCT COAECP)KUMOE KOJIObI B EUTENBHYIO BO-
pOHKY. HH)KHMI KMCIIOTHBIN CIIOW OTIENSAIOT, @ BEPXHUW, MACIISIHBIM CIIOW HECKOJIBKO pa3 MPOMBI-
BalOT BOJIOW U CyIIAT MPOKAJIEHHBIM XJIOPUJIOM KalbliMsl. Macio OTAEAI0T OT XJIOPHUa Kb
U B CTaKaHYMKE UM KOJOE OXJIaXKIAIoT JbA0M, Uepe3 HEKOTOpOoe BpeMs BbIMABIINE KPUCTAIIIbI
H-HUTPOTOIYOJIa OTPHUIBTPOBBIBAIOT OT Macia. Brixoz 23 1 (60% ot Teoperuueckoro). m-Hutpo-
TOJIYOJT - OJIETHO-)KENTOE KPUCTALUTMYECKOE BEmecTBO ¢ T. I 51-54°C, T. kun. 238°C; nerko
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pacTBOpsieTCsl B 3TUJIOBOM cHHpTe, 3¢dupe, anerone, 6eH3olne, TpyaHO - B Boje. s momaHoH
OYHUCTKH €r0 MePEroHsIoT, codupas Gppakuuio 232-236°C. MacissHUCTBII MATOYHUK TIEPETOHSIOT
U3 TOTO ke mpuobopa, cobupas dpakmuto ¢ 1. kun. 216-222°C. IloaydeHHas >kenrtas KUJIKOCTb
COCTOUT B OCHOBHOM U3 0-HUTPOTOJIyoJia. Beixon 16,7 r (35% ot Teopernyeckoro). T. mi. - 9,5°C
(a-popma), -3,8°C (B-popma); T. kut. 219-219,5°C (a-popma), 222- 223°C (B-dpopma). o-Hutpo-
TOJIyOJl O4YE€Hb XOPOLIO PacTBOPUM B OOJBIIMHCTBE OPraHUYECKUX PACTBOPUTENEH (3TaHOIE,
a¢upe, 6eH30I1€, alleTOHE, XJI0pohOpMe), TPYIHO — B BOJIC.

Onwvim 4. Peakyuu numpomemana

PeaktuBbl: Hutpomeran (u3 4.2.5.1.1); eaxuit Hatp (0,1 H pacTBOp); a30THCTOKHCIIBIN
HATpUil, HUHK (TpaHyIMPOBAaHHBIN); 3¢up. O60pynoBaHKEe: MPOOUPKH, TaKMyCcoBast Oymara.

A)K HECKOJTBKHUM KarulsiM HUTPOMETaHa J100aBIIAIOT BOAY IO KaIlIsM MPH BCTPSIXUBAHUU
710 TIOJTHOTO pacTtBopenus. [IpoBepsror peakuunio pactBopa 174 makMycoBbIMH OyMakKamH, J10-
0aBJIAIOT K HEMY KaIlIio pacTBOpa GpeHoa(TaienHa u 3aTeM, MeIJIeHHO, - 0,1 H 11e104b 10 Karisam
JI0 YCTOMYMBOTO MOKpPacHEHUs KUIKOCcTU. K po3oBOMy pacTBOpY 100aBISIFOT HECKOJIBKO KaIlellb
pactBopa (xsopuaa xenesa (I11)); mpu BerpsxuBanuu ¢ 3¢upom (1-2 M) MOSBUBIIASCS UHTCH-
CHBHas OKpacKa IepexoauT B 3(pUpHBII CIOH.

b) CmemnBaroT HECKOIBKO Kareab HUTPOMETaHa, | Ml BOJBI U 2-3 KaIlli KOHIIEHTPUPO-
BaHHOTO pacTBopa Iienoud. [lomyueHHyr0 Npo3pauHyro KHJIKOCTh OXJIaKJAlOT B BOJAE WM B
cHere, mpuOaBisioT 0,5-1 M1 pacTBOpa a30TUCTOKKCIIOTO HATPHS U 3aTEM pa30aBICHHYIO CEPHYIO
KHCJIOTY T10 KaIUISIM JI0 MOSIBJIIEHUSI OPAHKEBO- KPACHOI'O OKPALIMBAHUS U MTOCIEAYIOLIEr0 €ro ue-
ye3HoBeHUsl. [Ipu 106aBIeHNN 1Ie10YH CHOBA MOSBIISETCS OKpalIBaHUE.

B)Heckonbko kanenb HUTPOMETaHA PacTBOPSIIOT B 1-2 MJI KOHII. LI€JIOUH; BHOCST 2- 3 Ky-
COYKa IIMHKA U HarpeBaroT cMech. OTMEUaroT MOsSBICHUE XapaKTEPHOTo 3araxa v MOCUHEHHUE MO/I-
HECEHHON K OTBEPCTHUIO IPOOUPKH BIIAXKHON KPACHOM JIAKMYCOBOM OyMaKKH.

3anuimuTe ypaBHEHHsI IPOUCXOSIINX PEAKIIHA.

Onwvim 5. Boccmanoeénenue numpobensona.

PeaktuBbl: HUTpoOeH3on (4.2.2.1.1), KOHIIEHTpUPOBAaHHAsI COJSHAS KUCJIOTa, KyCOYeK
oJloBa, OpomHas Boja. O0opynoBanue: mpoOUpku, BojsiHas OaHs. B mpobupky momemator 0,5 M
KOHIIEHTPUPOBAHHOMN COJITHOM KHCIOTHI, | Karao HUTpoOeH30a U Kycouek ojioBa. bypHo mpo-
TeKarolas peakius ocinadeBaeT yepe3 2-3 MuH. CMech HarpeBaroT Ha BOJSHOM 6aHe 10 NCYE3HO-
BEHMs 3araxa HUTpoOeH301a (3amaxa ropbkoro Munzians). OJHy Karuio MoJy4yeHHOTO pacTBopa
NEPEHOCHT B JIPYTyI0 IpoOUpPKY, JOOABISIOT HECKOJIBKO Kamnesnb OpoMHOM Boabl. [TosiBiaeHue Oe-
JIOM MYTH CBUJETEILCTBYET 00 00pa30BaHUM aHWIINHA.

3anuiuTe ypaBHEHUE peaKkiuu.

Jlabopamopuas paooma Ne 19
Amunut

Onwvim 2. Ilonyuenue smunamuda uz ayemamuod

B npobupke pactBopsitoT npumepHo 0,5 T aneramuia B 5 MiI 3TWIOBOTO CIIUPTa. 3aTeM
BHOCAT B PacTBOpP 2 KyCOYKa METAJNIMYECKOT0 HaTPHs Pa3MEepPOM € FOPOLIMHY U OBICTPO 3aKphI-
BalOT NPOOHUPKY NMPOOKOH ¢ U30THYTON ra300TBOJHON TPYyOKOMH, KOHEIl KOTOPOH OIyCKaloT B MPO-
OMpKY-TIPUEMHUK, COEpKalIyl0 2 MJI 3TUJIOBOro crnupra. [IpoOupky ¢ peakMOHHOH cMechio
NEPUOANYECKH BCTPSIXMBaIOT. Peakunio BeOyT /10 TMOJHOIO HCUE3HOBEHUS METAJUIMYECKOTO
HaTtpus. OTMeyaroT 3amax pacTBopa B NpoOupke-npueMHuke. [lomyueHHbI ciupToBoii pacTBOp
STHJIaMUHA UCTIOIb3YIOT B MOCIEIYIOIINX OIbITAX.

Hanummre ypaBHeHMs peaklUii STWJIOBOTO CIMpPTA C HATPUEM, BOCCTAHOBJICHMS alleTa-
MuZa BOJOPOJIOM (BOAOPO B MOMEHT BBIJICTICHHUS).

Onwvim 3. I'openue amunos u 83aumooeticmaue ux ¢ 60001

B cyxyro nmpobupky nmomemniarot npumepHo 0,5 T XjJopuaa MeTUIIaMMOHUS U TIPUMEPHO |
I HAaTpOHHOH M3BecTH. CMeCh TIIATEIbHO NEePEMEIINBAIOT CTEKITHHOM nanoukoid. [Tpobupky 3a-
KpBIBAIOT MPOOKOM € IPSIMOM ra300TBOJHON TPYOKON, MMEIOIIEN OTTSHYTHIN KOHEL, U HarpeBaroT
PEAKIMOHHYIO CMEChH INIAMEHEM TOPENIKU. Briaensromuiics METUIIaMUH TIOJUKUTAl0T Y KOHIA Ta-
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300TBOJIHOM TpyOKHU. B oTiMune oT aMMHaka aMUHBI TOPSIT Ha BO3AyX€. 3aTeM MOAHOCST K OTBEp-
CTHIO ra300TBOJHOM TPYOKH BIQXKHYIO KPAaCHYIO JIJAKMYCOBYIO OyMary; OHa CHHEET, Tak Kak MpHu
pPacTBOPEHUH METHJIAMUHA B BOJI€ 00Pa3yOTCsl TMIPOKCUA-UOHBI.

Hanummre ypaBHEeHuUs peakiuii: 00pa3oBaHHe METUIAMUHA U3 XJIOPHIa METHIIAMMOHUS U
THJIPOKCUA HATPUs, TOPEHUE METWIaMUHA, B3aUMO/ICIICTBHE METUIIAMUHA C BOJIOM.

Onwvim 4. Obpazosanue coneii amunog. MeTuaaMuH 110JIy4atoT HarpeBaHUEM XJIOPHJIA Me-
TUJIAaMMOHUS C HaTPOHHOM H3BecThi0. K 0TBepcTHIO MPOOUPKH, U3 KOTOPOH BbIIEISIETCS ra3000-
pa3HbIil METUJIAMUH, IOJJHOCST CTEKJIIHHYIO [1aJI0YKY, CMOYEHHYIO KOHIIEHTPUPOBAHHOM COJISTHOM
kucnoTol. [lanodka oKyThIBaeTCS TYMaHOM.

OOBsiCHHUTE OIBIT ¥ HAMUIIUTE YPaBHEHHE PEAKIINU.

B nBe npobupku HanuBaroT 1o 1-2 Mit: B 0JiHy — 3-IIPOLIEHTHBINA PacTBOP XJIOpUIA Kele3a
(M), B npyryro — 5-nporieHTHBIN pactBop cyibdhara meau (11). B kaxmayro npoOUpKy NpUIMBarOT
no 1 Mi pacTBopa aMHHOB, IIOJYYEHHBIX B OmbITe 2 Wi 3. MOXHO B MPOOMPKU C pacTBOpaMu
FeCls u CuSOs4 npomyckath ra3o00pa3Hblii METWIIAMHH. B TIpoOHMpKe ¢ pacTBOPOM XJiopuaa
xkenesa (111) BeimamaeT Oypslid 0calok, a B IpoOupKe ¢ pacTBopoM cyibdara meau (11) obpasyro-
HIMiicsl BHayalle 0caZoK rojy0boro 1BeTa pacTBOpsieTcss € 00pa30BaHUMEM KOMILJIEKCHOM coiH,
OKpAIIEHHOW B SIPKO-CUHUH LIBET.

Hanummre ypaBaenust peakuuii (¢ FeCls B nonHoM Buze).

Onvim 5. Hzonumpunvuas peaxyus (msea!). Ota peakuus cnenuduyuHa I MepBUYHBIX
aMUHOB.

1) Obpaszosanue usonumpuia memunamuna (pabomamo 8 8bIMANCHOM WKAPDY!).

B npoOupky BHOCAT HECKOJBKO KPUCTAJUIOB XJIOPUAA METHIAMMOHMS, JT00aBISIOT 2-3
Karuu xjopogopma U 1 Ma  15-npoLeHTHOro CnUpTOBOrO pacTBopa ruapokcuaa kanus. CMmech
OCTOPOKHO HarpeBaroT. [losiBisieTcs XxapakTepHblii OUeHb HENIPUATHBIN 3an1aX u3oHUTpUiIa. (Hro-
xamv ocmopodicro!) N30HUTPUI SIIOBUT, TIOITOMY IOCJE€ OKOHYAHHUS OIBbITA €r0 I'MJIPOIU3YIOT.
7151 5TOTO B OXJIAXACHHYIO MPOOUPKY, COAEPIKALLYI0 H3OHUTPUII, MPUIUBAIOT 3-4 MJI KOHIIEHTPH-
POBaHHOM COJISIHOM KMCIOTHI Wik 10-IIpOLIEHTHOTO pacTBOpa CEpHON KUCIIOTHI.

Hanummre ypaBHenusi peakuuii: oopasoanue mzonurpmwia (CHz—N=C:) npu B3anmo-
JIeCTBUU METUIIAMHHA, XJI0pohopMa ¥ THAPOKCHIA KK, TUAPOIN3 U30HUTPUIIA B IPUCYTCTBUU
COJISHOW KHMCJIOTHI.

2) O6pazosanue U30HUMPUNA AHUTUHA (PAOOMAMb 6 8bIMSNCHOM WKADY!).

PeakTuBbI: aHWIIMH, 3TUIIOBBIN CIHUPT, XJI0PO(YOPM, pacTBOP TUAPOKCUIA HATPHS.

B npoOupky nomemaror 2 Karwiv aHuIMHa, 3 Kariu xjopodopma, 3 Kariu KOHIEHTPUPO-
BaHHOT'O PacTBOpPa MMAPOKCHAA HATpusl U 2 Ml ciupTa. CMeCch OCTOPOKHO HarpeBaroT J0 Havaja
peakuuu. [TosBnsercs xapakTepHbIi, HENPUATHBIN 3anax W30HUTpUIIA. [locie OKOHYaHUs OMbITa
B IIPOOMPKY MOMEIIAIOT COJSHYIO WM pa30aBIEHHYIO CEPHYIO KUCIOTY Ui PA3JIoKEeHUs U30-
HUTpwiIa. Hanmuimure ypaBHEeHHE COOTBETCTBYIOIIEH peaKIiH.

Onvim 6. Peaxkyus nep8uuHblX amMuHo8 ¢ a30Mucmou KUciomou. Ty PEaKIHi0 UCIONb-
3YIOT KaK KaueCTBEHHYIO pEaKIMI0O Ha MepBUYHBbIE aMHUHBI aqudarndeckoro psga. B nmpobOupky
HaJIMBaIOT | MJI pacTBOpa MeTUJIaMHMHA (CM. OMBIT 3) WK pacTBOpsAOT B 1 My Bozsl 0,2 T xytopuaa
METHUJIAMMOHMSL, 3aTeM NMpriInBatoT 1 Mt 10-mporieHTHOro pacTBopa HUTpUTA HaTpus. [Ipu qo6as-
JICHUH K PEaKI[MOHHOM CMECH HECKOJIbKUX Karellb JIASHOW YKCYCHOW KUCIIOTHI BBIIEISETCS a30T
B BUJIE€ MEJKUX ITy3bIPHKOB.

Harmmmmre ypaBHeHue peakuu.

Onvim 7. Peakyus amunog ¢ nNUKpUHOG0U KUciomou. boIbIIMHCTBO aMUHOB JA€T C IUK-
PUHOBO KHCJIOTOW XOpOIIO KpHcTaumuaytomuecs coeauaenus (Tt 150-220 °C). Ammuak u
COJIM aMMOHHUS IOJJOOHBIX COEIMHEHUI HEe 00Pa3yIoT.

K 0,5 mi1 pacTBOpa aMMHOB IPWIKBAKOT 1,5 MII HACBHIIIEHHOIO BOJHOTO pacTBOpPA MUKPH-
HOBOH KHCIOTHL. CMeCh epeMeIINBaloT, 3aTeM MPOOUPKY MOMELIAIOT B CTAKaH C JIEASHON BOJIOM.
Yepes HEKOTOPOE BpEMSI BBIJIEISIIOTCS KPUCTAIUIBI CMECH ITUKPATOB AMUHOB.

Onwvim 8. Obpazosanue u pasnodiceHue coiel AHUIUHA
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PeakTuBBI: aHWIIMH, STUJIOBBIA CIIUPT, KOHLIEHTPUPOBAHHAsL COJIsTHAsI KUCIIO0Ta, pa30aBieH-
Hasl CepHasi KUCJIOTa, PacTBOP 'MJIPOKCUIA HATPUS, KpacHas JaKMycoBas Oymara.

K 5 - 6 xarsam anwimHa 100aBISIOT 2-3 MJT BOJIBI M CMECh CHUIBHO BCTPSIXMBAIOT. B 1mo-
JYYEHHYIO 3MYJIbCHIO OIyCKAIOT KPAaCHYI0 JJAKMYCOBYI0 Oymary. Oxkpacka UHIUKATOpa HE MEHsI-
eTcsl.

OMyJIbCHIO aHWIMHA AENAT Ha JABe yacTu. K ogHOM wacTu mpuOaBisioT MO KaIllsM IpU
BCTPSIXMUBAHUU KOHIICHTPUPOBAHHYIO COJIIHYIO KACIOTY. [TocTenenHo amyiibcus npeBpaiaercs B
OJTHOPOJHYO KHUJIKOCTb. [Ipn mpubaBieHnn K HEHl pacTBOpa THAPOKCHIA HATPHS KUIKOCTh MYT-
HeeT. K npyroif yactu sMyiabcUM aHWIMHA IPUOABISAIOT 110 KAIJISIM IIPU BCTPSAXUBAHUU pa30aB-
JICHHYIO CEpHYIO KHUCIOTYy. Bemmanmaer Oenblit ocamok. Ilpu moGaBieHun pacTBopa THAPOKCHAA
HaTpHUs OCAIOK PACTBOPSIETCA U )KUIKOCTb MYTHEET.

Hanumnre ypaBHEHUS IPOUCXOAAIINX PEAKLIUN.

Onwvim 9. bpomupoeanue anununa

PeaktuBbl: aHWIMH, OpOMHAS BOJA.

K'5 M1 Boab! npunmBaroT 2-3 Kariu aHWIMHA U CMECh CUIIBHO BCTpsAXUBatoT. K momyyeH-
HOMW SMYJIbCUH IO KAIUIAM MPUOABISAIOT OpoMHYT0 Boay. CMech 00ecIiBeunBaeTCs U BBITIAIaeT Oe-
JBIA OCaloK TPUOPOMaHMIINHA.

OO0BsicHUTE JTETKOCTh 00pa30BaHus TPUOPOM3AMEIICHHOTO aHWJIMHA U MECTO BCTYILICHUS
3JIeKTPO(UIBHOTO areHTa B MOJIEKYJly aHWIMHA. PaccMoTpuTe MexaHu3M OpOMHPOBAHUS.

Onwvim 10. Okucnenue aHununa

PeakTuBbI: aHWINH, IUXpPOMAT KaJlisl, KOHLIECHTPUPOBAHHAs CEpHAsl KUCIIOTA.

B npo6upke Berpsixuatot 0,5 mut anunmaa ¢ 5 mit Boabl. K 1 M1 monmy4yeHHO# sMynbeuu
npubaBIsAOT 4 M1 XpOMOBOH cMecH (2 T [uXpoMaTta Kajlusi pacTBOPSIOT B 5 MJI BOJIbI U OCTOPOXKHO
npuOaBiAOT 3 MJI KOHIEHTPUPOBAHHOM cepHOM KUCIOThI). CMech HarpeBaroT, LIBET U3MEHSETCS.
[Tpu nanpHelieM HarpeBaHUHU BBINAAAET OCAI0K — YEPHBIN aHUIMH (KPacUTENb).

Hanumure ypaBHeHue peakiuu 00pa30BaHusl Y4EPHOTO aHUJIMHA.

Jlabopamopnas paooma Ne 20
Huazocoeounenusn

Onwvim. Peakyuu ouazocoeounenuti ¢ evioenenuem azoma

Peaxmuevl: aHUINH, HUTPUT HATpPUs, KOHLIEHTPUPOBAHHAS COJISIHAsE KUCIOTa, OpOMHas
BOJIa, Hoaua Kanus, HoJKpaxmalibHas Oymara, M-HUTPOAHWIIMH, |-IIPOLIEHTHBIA pacTBOP TUIPO-
cyJb(huTa HaTpHsl, KOHLIEHTPUPOBAHHAS CEpHAasi KMCIIOTa, paCTBOP XJIOPH/a )KeJle3a, MOYEeBHHA, N-
TOJIyU/IUH.

ObopyoosaHnue: nenuTeiabHas BOPOHKA, MPUOOP JUIsl TIEPETOHKU C BOJSIHBIM MApOM, Tep-
MOMETp, cTakaHbl Ha 50 M1, BossiHas OaHs, nén, konba byH3eHa, BopoHka OroxHepa.

1) Ionyuenue ghernona. K 7 mut Boapl B cTakaHe MpUOABISIOT 1,5 MJT KOHIIGHTPHUPOBAHHO
CEpHOH KHUCIIOTBI, HUIMBAIOT 1 MJI aHWJIMHA U HarpeBaroT J0 IOJHOTO €ro pacTBOPEHMS. 3aTeM
cmech pactBopsioT 10 0°C (Bo nbay). IlocTenenHo mpy mepeMemBaHHH (MOKHO TEPMOMETPOM)
npubasisitoT pactBop 0,8 r HUTpUTA HATPUA B 4 MJI BOJIBI, CJI€/Is 32 TEM, YTOOBI TeMIlepaTypa Obuia
e Boime 5-7°C. [Ipu6GaBuB GONBIIYIO YaCTh HUTPUTA HATPHS, TOMEMIAIOT KATLTIO PEaKITMOHHOM
cMecH Ha HoJkpaxmalibHyto Oymary. Eciiu mocuHenue He HaOmroaeTcs, To 100aBIsIOT e1lé HUT-
puta Hatpud. Eciu ke uepe3 1-2 MuH nocine npubaBieHUs NOCAEAHEH MOPIUY HUTPUTA HATPUS
Oyzaet oOHapy>KMBaThCS a30TUCTAast KUCIIOTA (MIOCUHEHHE HoKpaxMallbHOW OyMaru), 11a3oTHpo-
BaHue npekpauiatoT. [loxydeHHbIN Tpo3padHblil pacTBOP COJM AMA30HUS IEPENUBaAOT B IPUOOP
JUIS TIEPETOHKH C BOJITHBIM I1apOM, 100aBIISAIOT KUIIATHIILHUKH. [IpoOrpKy OCTOPOKHO HarpeBaroT
B CTAKaHE C ropsiyeil BOAOM, OXJIaxaast Ipyu ’TOM NPUEMHHK X0JIOJHOM BOJoH. [Tocie okoHuaHus
BBIJICJIEHUS U3 IPOOMPKH ra3a e€ HarpeBaroT MJIaMEHEM FOPeNIKU M OTTOHSIOT ¢ apoM 00pa3oBaB-
mmmiicst ¢enon. Ileperonky mpekpaiarT, KOrjaa B IPUEMHUK OYJEeT MEeperoHsAThCs Mpo3payHast
KHUJIKOCTh. K AUCTHIIATY 1O KaryisiM MpuOaBisioT OpoMHuyto Boxy. [Ipoucxoaut obeciiBeunBaHue
OpoMHO¥I BOIBI M 00pa3oBaHue O0eIoro ocaaka TpuOpoMdpeHoa.

Hanummre ypaBHeHHEe peakuMy JUa30TUPOBaHUS aHWIMHA. PaccMOTpuTe MEXaHU3M pe-
aKIHUH.
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2) Ionyuenue iioobensona (tsral). B crakane cMemuBaroT 7 Ml BOAsI ¢ 1,5 MJT KOHIIEH-
TPUPOBAaHHOW cepHOM KucioThl. K pactBopy npunusaror 1 mMa aHunuHa. CMech OXJIaXXJa0T A0
0°C u npu nepememmBaHuyu 100aBis0T 0,8 T HUTpUTA HATPUA B 4 MII BOJbL. TemmepaTypa cMecu
JOJbKHA OBITh He BhIme 5-7° C. 3aTeM MpoBEPSIIOT KUCIOTHOCTh CPeAbl MHAUKATOPOM (KOHTO),
OepyT npoOy pacTBopa (CTEKISTHHOM MaJIOUYKOM) U HAHOCAT e€ Ha HoaKpaxMalibHyo Oymary. [1o-
CHHEHHE OyMaru CBUIETEILCTBYET 00 OKOHYAHWU PEAKIMU JUua30oTupoBanus. /i ynanenus uz-
OBITKA a30THCTOMN KUCIIOTHI B pEAKLIMOHHOW CpeJie K COJIM AMA30HUS IIPU OXJIAKICHUH JOOABISIOT
CYXYIO0 MOUYEBUHY JI0 MPEKPALICHHUS BbIIeIeHus ra3a. [loydeHHyIo cob AMa30HUs MPUOABISIOT
K pacTBOpY 2 I moaua kamus B 3 mi1 BoJel. CMech HarpeBaroT Ha BOASIHON OaHe /10 MpeKpalleHus
BblieneHus ra3a. Kaxoii ra3 npu sTom Beliensercs? Ha qHe nossisiercs Tsokenas )KUIKoCcTb (Mo1-
OeH30:1), OKpaIeHHas: B Oypblid IBeT 00pasyronmmcs nojoM. (OOBACHHUTE, B pe3yIbTaTe KaKHX
peakuuii BeIaenseTcst CBOOOIHBIN Hoa.) Mo10eH301 OTAENSAIOT IeTUTEIbHON BOPOHKON, BCTPSIXH-
BaloT ¢ 3—4 MJ1 1-IPOIIEHTHOrO pacTBOpa rUAPOCYIb(PUTA HATPHUS, BOJOU U BHICYIIMBAIOT XJIO-
punom HaTpusi. OnpenessioT MoKa3aTeNb npeaoMieHus nogaodensona (1,6213).

Hanummre ypaBHeHuUs ClIeIyOMIMX PEeaKIHii: MoIy4eHne no10eH301a U B3aUMOJIeiCTBIE
MOYEBHUHBI ¢ a30TUCTOM KucnoTor. Kakoil ra3 npu aTom Boiaensiercs? [louemy Henb3st 1OMyCKaTh
M30bITKa a30TUCTOM KUCIOTHI B pEaKIIMOHHOMU cpefie?

3) Honyuenue uoomonyona (tsara!). K 3 Mi1 KOHIIEHTPUPOBAHHOW COJISTHON KMCIOTHI B CTa-
KaHe MPWINBAIOT 7 MJ BobI, 1,5 rN-tonyuauna. CMech OXJIaXAAl0T BO JIbIY, a 3aT€M IpH Mepe-
MEIIMBAHHUH T10 KarIsiM puoaBisitoT pactBop 0,7 r HUTpHUTA HATPHS B 5 MJT BOJIBI, IIPOBEPSIS TIPU
3TOM KHUCJIIOTHOCTB CpeJlbl HHIUKATOPOM (KOHT0). CMech OCTaBIISIFOT B JIEIIHOM Boje Ha 15 MuH,
a 3aTeM IMPOBEPSIOT KOHEI[ TMa30TUPOBAHUS 10 MOJKpaxMaibHoi Oymare. [locuHenune Oymaru
CBUJICTENHCTBYET 00 OKOHYAHUU TUA30THPOBaHUS. M30BITOK a30TUCTON KUCIOTHI YAASIOT MPH-
OaByieHHEM B CMECh TBEPJI0l MOUYEBHUHBI (0OBACHUTE, TIOYEMY HEOOXOAUMO YIAJIATh a30TUCTYIO
KHCIIOTY) 10 TIPEKpaIleHus BBIICTICHUS ra3a, MOCIe ATOro 100aBIIAIOT pacTBOP 2,5 T MoK/ 1A KaJus
B 3 Mz Bozbl. CMech ciierka HarpeBaroT J10 Hadaja pas3siokeHUs coiau Auasonus. [locne npekpa-
[ICHUSI BBIJICTICHUS a30Ta MPUOABIAIOT TUAPOKCU HATPUS 10 1IenouHoil cpeasl. ([Touemy HeoO-
XoauMo fo0aBieHue ruapokcuaa Hatpusi?) CMmech epeHocsAT B IpuOOop JJisi OTTOHKHU C BOJSTHBIM
apoM M OTTOHSIFOT MOATONYON. JIucTHiiaT 2 pa3a SKCTparupyroT 3hupoM. DPUpPHBIE BBITSHKKI
CyLIAT XJOPHUA0M HaTpus U MEPErOHSIOT U3 MPOOUPKH ¢ HUCXOASIIUM BO3AYLIHBIM XOJIOMIbHU-
KoM, coOupas ¢ppakuuto ¢ remnepatypoit kunenus 207—210°C.

CocTaBbTe cXeMy peaKiuu.

4) IMonyuenue m-numpogenona (tsra!). B crakane Ha 25 MJ1 pacTBOPSIFOT 2 TM-HATPOAHHU-
JUHa B 3 MJI KOHIIECHTPUPOBAHHON CEpHOM KUCIOTHI U 5 MJ1 BoAbl. CMeCh HarpeBaroT 10 pacTBO-
pPeHHUs ocajiKa, a 3aTeM OXJIaXJaroT BO Jibay 10 3—S5° C. K BhInaBiieMy CepHOKUCIOMY aHUJIUHY
NPWIMBAIOT TIPH TEPEMEIIMBAHUK B Te€YeHUE 4—5 MUH OXJIXKIEHHBIH pacTBop | r HHUTpHUTa
HaTpus B 3 MJI BOJBI, MPOBEPUB IPU 3TOM KHCIOTHOCTh CPeAbl MHAMKATOPOM (KOHro). CMech
ocTaBisitoT Ha 10 MUH, a 3aTeM IPOBEPSIIOT MOJIKPaXMaJIbHOM OyMaroi npucyTcTBie CBOOOIHOM
a30TUCTON KUCIIOTHI. JIJIs 3TOro Karulio pacTBOpa MOMEINAIOT Ha HOJKpaxMalibHyto Oymary. Ecnu
OHAa CHHEET, TO JUa30TUPOBAHKE 3aKaHUMBAIOT. [ToydyeHHy0 cob TMa30HMs BHUIMBAIOT HEOOIIb-
MU MOPIHSMU B CTaKaH C HarpeThIM PacTBOPOM CEPHOM KUCIOTHI B BoJe (10 M1 KOHIIEHTpH-
pOBaHHOM cepHOM KMCIOThI U 8 M1 Bo/ibI). [locie okoHUaHus BbIIEIEHMSI 30Ta MacCy HarpeBaroT
JI0 KUTIEHUS (J171s1 TOJTHOTO PA3NIOKEHHsI COJTM TUA30HU ), a 3aT€M OXJIAXKAIOT BO JIbY IPHU MOMe-
HIMBaHUU. Brinenusmmiics M-HUTPOGEHO 0TCACHIBAIOT, TPOMBIBAIOT HEOOJIBIIUM KOJIUYECTBOM
XO0JI0THOM BOJIBI (M-HUTpOdeHon wiasutes npu 97°C).

[IpucyTcTBUE PEHOTBLHOTO TUAPOKCUIIA 0OHAPYKUBAIOT MPOOOH ¢ XJIOPUAOM KeJe3a.

Hanummre ypaBHEeHHE NPOTEKAIOMIEH peaKIiy.

Jlabopamopnan paooma Ne 21
A3ocoedunenusn
Oneim 1. Peaxyuu ouazocoeounernuii 6e3 evioenenus azoma. Azocouwemanue.
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Peaxmuebl: nuMeTUIaHUINH, Cy/Ib()aHUIOBas KUCIOTA, HUTPUT HATPUs, N-HU-TPOAHUIINH,
- nHadron, 6eH3uaMH, HAQTHOHOBOKHCIBINA HATPUH, alleTaT HAaTpuUsl, KOHUECHTPUPOBAHHAS COJIS-
Has KuciioTa, 20-MpoLEeHTHBIN pacTBOp Xjopuaa HaTpus, 30-MpOLEHTHBIN pacTBOpP TUIPOKCHAA
HATpHs, HOJKpaxMasibHas Oymara.

Obopyoosanue: cTakanbl xumuaeckue Ha S0 mi1, konba byH3ena, Boponka broxnepa, Tep-
MOMET, JIe/, TUIETKH, (UIbTpOBaIbHAs Oymara.

1) [Tonyuenue kpacumens Mmemuno802o opanicego2o (ceruarnmur). B oJHOM cTakaHe pac-
TBOPSIIOT | T AuMeTnnanuianHa B 10 M1 consiHOM kucnoThl. Bo BTopoMm cTakaHe pacTBOpsitOT 1 r
CyJIb(paHUIIOBOM KUCIIOTHI (B 2,5 M1 2 H. pacTBOpa rUAPOKCHAA HATPHUs B 5 MJT BOAbI). OXJIaxa¢H-
HBIMPAcTBOp (BO JIbJly) NPHWIUBAIOT K 2,5 MJI 2 H. COJISHON KUCIIOTHI.

K pactBopy B nepBoM cTakaHe NPHJIMBAIOT PACTBOP U3 BTOPOI'O CTaKaHa, a 3aTeM J100aB-
JSI0T 2 H. pacTBOp I'MJPOKCHJA HATPUS 10 IEJI0YHOW peakuuu. Kpacutenb BbIIagacT B BUIE
OPaHKEBO-XKEITHIX XJIONbEB, €r0 OT(GUIBTPOBBIBAIOT, CYIIAT MEXY JUCTaMHU (PUIBTPOBAIBLHON
Oymaru. @unpTpar pa3nMBarOT B JBE NPOOMPKH (HaiIuBaroT 1o 1 mir), pa30aBisiOT €ro BOJOM.
3areM npuOaBISIIOT B OJJHY IPOOUPKY pa30aBIEHHYIO KHCIIOTY, a B APYTYIO - MEnods. OT™MeqaroT
LBET KPACUTEJIS B KaXI0U MPOOUpKeE.

Hanummre ypaBHeHUe peakluy NOJIY4YEeHUs: METHIIOBOTO OpaHxeBoro. OObsCHUTE MeXa-
HU3M peakuuu. Haiinure oObsicHeHHE M3MEHEHHUIO OKpacku B 3aBucumoctu oT pH cpensl. Hanu-
LIMTE CTPOEHUE MOJIEKYJIbI KPACUTEINSI B KUCJION U LIEJIIOYHOH Cpee.

2) Ilonyuenue kpacumens KoHeo kpachoeo. B crakane pactBopstoT 0,5 © OSH3UAMHA TIPU
HarpeBaHuu B | MJI KOHLIEHTPUPOBAHHOH coiisiHON KucinoThl U 10 mut Bogsl. K pacTtBopy n06aB-
as10T 15 Mt Bogsl, oxnaxkaatoT A0 2-3°C u npu nepeMenuBaHuy NpuinBatoT pactBop 0,4 r HUT-
puTa HaTpus B 2 MJI BOJbl. VICHIBITBIBAIOT pacTBOP MOAKpAaXMalbHOW OymMaroil Ha IpUCYTCTBHE
a30TUCTON KUCIOTHI. [10osydeHHBIN 1Ma30pacTBOpP OCTABIAIOT BO JIbAY Ha 5 MHUH, a 3aT€M IOCTE-
IICHHO NEPEeIMBAlOT B JAPYroi CTakaH, coJeprKallluil OXJaKIeHHbIH pacTBop 1,6 r HapTHOHOBO-
KHCJIOTO HaTpus U 2 T anierata HaTpust B 15 mu1 Bosibl. BeinaBinii TEeMHO-CUHMM 0CaJJOK KpacuTels
OCTaBJIIOT CTOSATh HAa 5 MMH, a 3aT€M B PEAKLIMOHHYIO CMECh J0OaBIAIOT IIPU HArpeBaHUM 2 H.
pacTBop kapOoHata HaTpus. BeImaBmmi KpacHBIH OCAIOK BBHICATMBAIOT TBEPABIM XJIOPHIOM
HaTpus, 100aBIIsAsg €ro B pacTBOp A0 HacklmeHus. [locie 3Toro ocasok oTcachlBarOT, IPOMBIBAIOT
Ha ¢uiabTpe 20-IPOLUEHTHBIM PACTBOPOM XJIOPHJIA HATPUS U CyIIAaT MEXAY JUCTaMu (pUIbTpo-
BaJIbHOM OyMmaru.

Hanumure ypaBHeHus peakiuii, oObsICHUTE MEeXaHU3M uX. B kakoil cpene mpoucxoaur
azocouertanue? Kak MeHseTcs OKpacka KpacuTess B 3aBUCUMOCTH oT pH cpenpr?

3) Ilonyuenue kpacumens B-nagpmonosoeo opamdicesoeo. B 0THOM cTakaHe pPacTBOPSIOT
0,7 r B-nadrona B 10 M1 2 H. pacTBOpa rMAPOKCUIA HATpUsl IPU HarpeBaHuu. B npyrom crakane
pacTBOPSIOT NP HarpeBaHuu 1 r cynb(haHUIOBON KUCIOTHI B 2,5 MJT 2 H. pacTBOpa T'MJIpOKCcUAa
Hatpus. K menounomy pactBopy npubasisitotr pactBop 0,4 H. HUTpUTa HaTpUs B 5 Mil Bosl. Pac-
TBOP OXJIQX/IAl0T U NMPUIMBAIOT €0 MpHU repemMerinBainu K 10 M1 2 H. COISTHOM KHUCIIOTHI, OXJIa-
KAAst JIbJOM.

K nonyuenHomy, pacTBOpy colM Ma30HUS MPUIMBAIOT IIETOYHOM pacTBop P-HadToxa.
BeinaBmmii kpacutenb OCTaBISIOT BO JIbAY Ha 30 MUH, 3aTeM MpUOaBIIAoT 2,5 T XJI0pua HaTpus
(HacChIILIEHHBIN pacTBOp), OTPUIBTPOBBIBAIOT, CYIIAT MEKIY JUCTaMU (PUIBTPOBAILHON OyMaru.

PaccmoTpuTe BO3MOXKHOCTD MHAMKATOPHOIO MEpeEXoa B pasInuHbIX cpenax. Hanummre
ypaBHEHHE PEAKIINH MOIy4eHUs B-HaQTOIOBOrO OPaHKEBOTO.

4) Ionyuenue kpacumensi n-HUMPOAHUTUHOB020 KpacHoeo. B ctakane pactBopstot 0,5 rn-
HUTPOAHWJINHA B 5 MJI BOABI U | M1 20-TTpOLIEHTHOM COJISTHOM KHUCIIOTHI MPU HarpeBaHuu. PactBop
oxyaxaatoT 10 5°C. Ecau mpu 3TOM BBIIAAET 0CaI0K, TO JOOABISIOT BOJBI M JUA30TUPYIOT pac-
tBOopoM 0,3 r HUTpUTa HaTpus B 4 M BOAbl (Ipoba HoAKpaxManbHONU OyMaroil Ha CBOOOJIHYIO
a30TUCTYIO KUCIOTY). PacTBop octaBistoT Ha 30 MuH. Bo BTOpOM cTtakane pactBopsitoT 0,5 T -
HadTona B 2 M 30-mpOIIEHTHOTO PacTBOpA TUAPOKCHIA HATPHs, T0OABUB BOY JO PACTBOPEHUS
ocaJKa.
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K pactBopy conu aua3zonus 100aBisOT 1 T aneraTa HaTpus B 4 MIT BOJIBI, a 3aTEM PAaCcTBOP
B-Hadrona. Bemasmuii kpacutenb OTMIBTPOBEIBaIOT. [IpoMbIBatoT 20-IIPOIIEHTHBIM PACTBOPOM
XJIOpUJla HATpus, CyllaT Ha Bo3ayxe. HamumnTe ypaBHEHUE COOTBETCTBYIOIIEH peakiuu. Bos-
MO>KHBI JI1 UHIUKATOPHBIE IEPEXOBI B 3TOM Kpacurese?

Onvim 2. Obpaszosanue OuazoamurobeH30a.

Peaxmu6vl: aHUIIMH, HUTPUT HATpUs, KOHIEHTPUPOBAHHAs COJIsIHAs KMCIIOTa, aleTaT
HaTpUA.

ObopyoosaHue: TANIETKH, CTaKaHbl XuMuueckue Ha 50 w1, koiba bynsena, Boponka brox-
Hepa.

B crakane pactBopstot 0,4 mut anunuHa B 0,5 M1 KOHUEHTPUPOBAHHOM COJIIHOM KUCIIOTHI,
MPWIMBAIOT 2,5 MJI BOJIbI. PacTBOp OXJTakaaroT JIessHOM BOAON U 100aBsitoT pacTBop 0,2 T HUT-
puta Hatpus B 2 mul Boabl. K nuazopactBopy nmpuinaroT 1,2 r anerata HaTpus B 5 MJI BOJBI.
BrimaBmimii ocaiok 1ua30aMMHOOEH30J1a 0TCACHIBAIOT, TPOMBIBAIOT BOJOM. HacTh MOIy4eHHOTO
JMa30aMIHOOEH30J1a HarpeBaroT B MpoOupKe ¢ 2-3 MIT CONsTHOM KucnoThl. HaOmromaercs Beiiene-
HUE a30Ta U oOHapyKUBaeTcs 3anax ¢peHona.

Hanummre ypaBHenus peakuuii. OObsSCHUTE MPOUCXOASIINE U3MEHEHHS C TUa30aMUHO-
6enszonom. Kak MOXHO 00BSICHUTH TOOOYHOE 00pa30BaHUE TUA30aMHHOOCH30JIa TMPH PEaKIUH
JINa30TUPOBAHUSA?

Onvim 3. Kpawenue asokpacumensmu.

Peaxmuevl: MeTUIOBBIN OpaH)KEBbIN (T€IMAHTHH), paCTBOP N-HUTPO(DEHUIANA30HNUS, 2 H.
pactBop arerara HaTpus, [ -HapTON, 1 H. pacTBOp TUAPOKCUIA HATPHS, 5 H. pacTBOp CEpHOU
KHUCIIOThI

Obopydosanue: ctakanbl, papdopoBas yaiika, KyCOUKH O€I0N TKaHU - MEPCTIHOM, 1IeI-
KOBOI1 (HaTypaibHOM’), XJIOMT4aTOOyMaKHOM.

1) Kpawenue wepcmu u wenka xuciomuvimu kpacumensimu. Pactsopsiot 0,1 © MeTuio-
BOr0 opaHxeBoro B 50 mut Bojbl. PacTBOp pasnuBaroT B 1Ba cTakaHa. B ofuH U3 HUX J00aBISIOT
5 M 4 H. pacTBOpa CEpHOM KUCIOTHI. 3aTeM B 00a CTaKaHa OIMYCKAIOT KYyCOUKH OeJioi epCTIHON
(uu 1WeNnKoBON) TKaHU. PacTBOPBI C TKaHBIO KUISTIT 5 MUH. 3aT€M TKaHb BBIHUMAIOT, IIPOMBbI-
BalOT BOJIOM, BEDKMMAIOT U BBICYIIMBAIOT HA BO3/AyX€, Pa3BECUB HA CTEKIISTHHBIX Majgoukax. Oopa-
TUTE BHUMaHHE Ha PAa3JIMYMe B MHTEHCUBHOCTH OKPACKU KyCOYKOB TKaHH.

Kak BiusieT KUCIOTHOCTDB cpejibl Ha Mpolecc okpacku TkaHu? OObsicHUTE HabI0AaeMble
SBJICHUS.

2) Jleosinoe kpautenue. Tonaocky 6emoit XJ0m4aTo0yMaxHOU TKaHH POMHUTHIBAIOT 2-TIPO-
LEHTHBIM pacTBOpoM P-HadTona B 1 H. pacTBOpe ruapokcua HaTpus. TkaHb OT’)KUMAIOT, pa3Be-
MIMBAIOT HAa CTEKJISTHHBIX MAJIOUKaX U BBICYIIMBAIOT HAJl IUIMTKOW MJIM TOPEIKON B TOKE rOpsSYEro
BO31yXa. BeICyllleHHY10 TKaHb OMENAloT B (haphopoByro YalIKy U 0OJMBAIOT PacTBOPOM XJIO-
pucTOro n-HUTpodeHmIIma3onusl, a 3arem 100aBIAIOT 2 H. PacTBOp aleTaTa HaTpUs, IPU S3TOM
TKaHb OKPAIlIMBAETCS B KPACHBIN I[BET.

Jlabopamopuas paooma Ne 22
Amunokuciomol

Onvim 1. Ceoticmeéa amMunoKuciom

Peaxmuevl: 2-IpOIIEHTHBIN paCTBOP aMHUHOYKCYCHOM KUCIOTHI (TTUIHH), 10-pOLIeHTHBIIHI
pacTBOp AMUHOYKCYCHOM KUCIIOTHI, | -TPOLIEHTHBINA pacTBOP aMMHOYKCYCHOH KHCIIOTHI, PACTBOPHI
WH/IUKAaTOPOB B KaNeJIbHUIIAX: METHJIOBBIM OpaHX EBbI, METHJIOBBIM KpacHbIH, JJakmyc, 40-mpo-
LIEHTHBII pacTBOp popmanbaernaa (popmanuH) — HeiirpanuzoBanublid, okeua menu (11), 10-mpo-
LEHTHBIN pacTBOP T'MAPOKCHUAA HATpHs, 10-TIPOLEHTHBIN pacTBOP HUTPUTA HATPHS, JEeAsHAs YK-
cycHas kucinora, 0,1-IpoleHTHBI pacTBOP HUHTHJPHUHA, HATPUNH METANIMYEeCKUH, €-Karposak-
TaMm.

Obopyodosanue: xumndeckue crakanbl (100 mi), nex hpunbTpoBanbHast Oymara, TUHIETHI,
cKajbnenu, 6anu necuansle, rTepmomeTpsl (300°C), mTatuB ¢ IpoOUpPKaMH.

1) OmHowenue MOHOAMUHOMOHOKAPOOHOBBIX KUCIOM K UHOUKamopam. B Tpu mpoOupku
HaJIMBAIOT MO 1 MJI 2-IPOLEHTHOTO PacTBOpa aMUHOYKCYCHON KHUCIIOTHI (TJIUIMHA) U JOOABISIOT
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Mo 2 KaIju pacTBOPOB MHIUKATOPOB: B OJHY MPOOHPKY — METHIIOBOTO OPaH)KEBOI0, B IPYTYIO —
METHIJIOBOT'O KPACHOTO, B TPETHIO — JIAKMYcCa.

Memnsiercs 1 okpacka UHAUKAaTopoB? OOBICHUTE pe3yIbTaThl OIbITA.

2) Peakyusi aMuHOYKCYCHOU KUCIOMbL C (hopmanboecudom. B mpoOupKy K 2 Mi1 2-IIPOIEHT-
HOT'O PacTBOpPa aMHUHOYKCYCHOW KHCIJIOTHI MPUOABIIAIOT | Karulro WHIMKATOpa METUIIOBOTO Kpac-
HOro. PacTBOp OKpammBaeTcsi B JKEJTHIA IBET. DTOT UHAUKATOP IPUMEHSIOT JJIsl OOHAPYKEHHS
B pacTBOpax KUCIOT: B KUCJIOU cpeae B uHTepBaie pH 4,2 — 6,2 xenrtas okpacka MHIUKATOpA
MEHSETCs Ha KpacHyl0. BOAHBINM pacTBOp aMMHOYKCYCHOM KHCJIOTBI UIMEET HEUTPAIBHYIO PEaK-
IUIO.

Jl06aBISIOT K paCTBOPY AMHUHOYKCYCHOM KUCIOTHI | MJI HEHTpann30BaHHOTO (OpMAaIHHA.
Kenrast okpacka pacTBopa NMepexouT B KPaCHY0, ClIeZIOBATEIbHO, pEaKlns pacTBOpa cTaja Kuc-
noi. dopManbaeru] NpUCOSTUHIETCS K AMUHOTPYIINaM, CBA3BIBACT UX, KAPOOKCUIIbHBIE TPYIIITBI
IIPU 3TOM OCBOOOXKJIAIOTCS M 00YCIOBIMBAIOT KUCIYIO PEaKIIUIO pacTBOpa.

Hanummre ypaBHeHUs peakiiiuii aMHHOYKCYCHOM KHUCIOTHI ¢ 1 Monb ¢opmanbaeruia (00-
pa3oBaHue N-MOHOOKCUMETHIAMUHOYKCYCHOM KHCIIOTHI) U € 2 MOJIb popManberuaa (oopasopa-
Hue N,N-1uokcuanMeTninaMMHOyKCYCHOM KUCIIOTHI).

3) Obpaszosanue MeOHOU COMU AMUHOYKCYCHOU Kuciombsl. B TIpOOHpPKE HArpeBarT MpU
BcTpsixuBanuu cmech 0,5 r okcuaa meau (1) u 2-3 M 2-mpoLieHTHOrO pacTBOpa aMUHOYKCYCHOM
KucnoThl. Uepes 2-3 MUHYTHI IPOOHUPKY CTaBAT B IITAaTUB. [locie oTcTauBaHusi XOPOIIO BUIHA
CUHSIS OKpacka pactBopa. OrimBaroT mpumepro 0,5 M1 pacTBopa u JOOABISAIOT K HeMy 1-2 karum
10-mpoIIeHTHOTO pacTBOpa rUAPOKCHIA HaTpus. Brimamaer mu ocanok ruapokcuaa meau (11)?

N30bITOYHYIO KHJIKOCTh CIMBAIOT ¢ ocanka okcuaa meau (1) B mpoOupky u oxiaxkmaror
ee B CTaKaHe ¢ JeAsHoi Booil. [TocTernenHo BbINMaialoT KPUCTAIUIBI TPYTHOPACTBOPUMOIT METHOU
COJIM aMUHOYKCYCHOM KUCJIOTHI. OOpa3oBaHNE KOMIUIEKCHBIX OKPAIIICHHBIX B CHHUHN LIBET MEAHBIX
coJiell XapaKTepHO AJIsl O.-aMUHOKHUCIIOT.

Hanumure ypaBHeHue peakiuu oOpa3oBaHMsI KOMIUIEKCHON MEIHON COJIM aMUHOYKCYC-
HOM KHUCIIOTBHI.

4) Peaxyusi aMUHOKUCIOM C A30MUCMOU KUCIOMOU. AMHUHOKHCIOTBI, KaK U IEPBUYHBIC
aMUHBI, PEarupyroT ¢ a30THUCTON KUCIOTOM ¢ BBIICTICHUEM a30Ta. DTy PEaKlUI0 UCTIONb3YIOT JIJIs
KOJIMYECTBEHHOTO OMNpEeeHUsI aMUHOKHCIIOT.

K 2 M 10-mmpouieHTHOrO pacTBOpa aMUHOYKCYCHOM KHCIOTHI prwimBaroT 2 M 10-mpo-
LIEHTHOT'O PAaCTBOPA HUTPUTA HATPUS U 2 KAIUIM JIESHON yKCyCHOM KUCIOThL. [Ipu BeTpsixuBanun
COJIEPKUMOTO MPOOUPKU OOMIIBHO BBIIEISIIOTCS My3BIPHKH ra3a a30Ta.

Hanummre ypaBHeHne peakllui aMUHOYKCYCHOM KHCIIOTBI C a30TUCTON KHCIIOTOM.

5) Peakyusi a-amunokuciom ¢ Huneuopunom. Peakiys ¢ HUHTHIPUHOM OYeHb YyBCTBHU-
TenbHa. Ee MpUMEHSIOT 11 KaUeCTBEHHOTO M KOJIMYECTBEHHOTO aHalu3a o.-aMUHOKUCIOT. Hun-
TUAPUH pasiaraeT o.-aMMHOKUCIIOTHI Ha anbJIerubl, okcu yriaepoaa (1V) u ammuax.

O

OH
) OH
Huuruppuu

AMMHaK KOHIEHCHPYETCS ¢ M30BITKOM HUHTHJIPUHA U C TIPOIyKTaMHU €r0 BOCCTAaHOBJICHHUS.
[TpoayKThl KOHJEHCAIIMK OKpAIIeHbl B PO30BO-(HOIETOBBIN LBET. Pa3nuyHble ol-aMUHOKHCIIOTHI
00pa3yroT OKpalleHHbIE COSIUHEHMS], OTJINYAIOIINeCs OTTEHKOM. MeXaHH3M peakluy O-aMUHO-
KHCJIOT ¢ HUHTHIPUHOM pacCMaTPUBAETCS B Kypce OMOXUMUH.

K 2 M7 1-pouieHTHOrO pacTBOpa aMMHOYKCYCHOW KUCIOTHI NpuianBaroT 2-3 xamum 0,1-
IPOLIEHTHOTO pacTBOpa HUHIUApHHA. Cofep)KuMoe MPOOUPKU BCTPSXHUBAIOT U CTAaBST B IITATHUB.
Yepes HEKOTOpOE BpeMsi MosBIIsAeTCs (HOJIETOBasi OKpacka C CHHEBATHIM OTTEHKOM.

Jlabopamopuasa paboma Ne 23
Monocaxapuowt
Onwvim 1. Peakyuu Ha 2uOpoKCUIbHbIE 2PYNNbI 8 MOHOCAXAPUOAX
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PeakTuBbl: 1-mpOIIEHTHBIN pacTBOP TIIFOKO3bI, 1-MIPOIIEHTHBIA pacTBOp PpykTo3bl, 10- u
20-mIpOLIEHTHBIH pacTBOPHI TITIOKO3bI, 10-MPOLIEHTHBIN pacTBOP T'MAPOKCHIA HATPUS, S-TIPOLICHT-
HBII pacTBOp cyibdara menu (I1), u3BecTkoBOE MOJIOKO (CBekenpuroToBieHHas 10-15-mporent-
Hasl CyCIIEH3MsI THAPOKCHU/IA KATIbLUsS B BOJIE).

Obopyoosanue: BoasHas 6ans, Tepmometp Ha 100°C, mpubop mis nomyuenust CO2, crek-
JISTHHBIE BOPOHKH, (pUIBTpOBabHASA OyMmara, MUIMeTKH.

1) Peaxyus monocaxapuoa co wenrounvim pacmsopom cuopoxcuoa meou (11). B mpodupke
CMEIIMBAIOT 2 MJI 1-TIpOLIEHTHOTO pacTBOpa ItOK03bI U | M1 10-TIpOIIeHTHOTO pacTBOpa rUIPOK-
CUJia HaTpHs, 3aTeM IO KaIUuIsiM J00aBIISIOT S-MPOLIEHTHBIA pacTBop cylbdara meau. O6pazyio-
HIMiCs BHaYaJIe Toy0oii ocaok ruapokcuaa meau (1) mpu BeTpsxuBaHuu pacTBOPSIETCS, TIOITY-
YaeTCsl CHHMM MPO3PAvHbIN pacTBOP KOMILIEKCHOTO ajkorojista (caxapara) menu (I1). Peaknus
JIOKa3bIBACT MPUCYTCTBUE HECKOJIBKUX THAPOKCUIBHBIX TPYII B MOJIEKYJIE IIIOKO3bI. OTBIT MO-
BTOPSAIOT C UCIOJIB30BaHUEM |-TIPOIIEHTHOIO pacTBOpa (PpyKTO3BI.

Hanwummre ypaBHEHHE peakiliy TITFOK03bI ¢ ruapokcuaom meau (11).

2) Peakyus moHocaxapuoos ¢ cuopokcuoom kanvyus. K 2 mu 20-mpomeHTHOro pactBopa
TJIFOKO3bI TOOABJISIFOT 10 KAIIsiM MPU BCTPSXUBAHUHM MU3BECTKOBOE MOJIOKO. [ MIPOKCH T Kalblus
pacTBopsieTcsi, 00pa3ysl TJIIOKO3aT Kanblus. [ MOpoKch] Kanblus J00aBISIOT 0 MOSBICHUS He-
pacTBopuMoOro ocaaka. PactBop ¢uibtpyror. Uepes ¢puiabTpaT nponycKkaroT TOK YIJIEKHCIOrO
ra3a u3 npudopa. Brimagaer ocanok kapOooHaTa KalbliMsl, KOTOPBIA pacTBOPSIETCS MPU U30BITKE
CO:a.

Hanummre ypaBHeHus peakiuii: oOpa3oBaHUE TIIOKO3aTa KalbIUs M B3aUMOJICHCTBUE
[JII0K03aTa C YTJIEKUCIIBIM T'a30M.

Onvim 2. Peakyuu Ha KapOOHUIbHbIE 2PYNNbI 8 MOHOCAXAPUOAX.

Peaxmueul: 1-ipONICHTHBIN pACTBOP TIIOKO3bI, | -IIPOIICHTHEIN pacTBOp PPyKTO3bI, 2-1TPO-
LEHTHBIA PACTBOP IIIOKO3bI, 2-MIPOLEHTHBIA pacTBOpP PpyKTO3bl, 10-MPOLIEHTHBIN PacTBOP TIIIO-
K03bI, 10-TIpOIeHTHBIA pacTBOp (opMaibaeruaa, GyKCHHCEPHUCTAS KHUCIOTA, S-TIPOIEHTHBIN
pactBop cynbdara menu (I1), 10-mporeHTHBIH pacTBOpP THAPOKCHIA HATPHS, peakTHB DeuHra,
OpoMHasi Bojia (HACBHIILICHHBIH PacTBOP), 1-mpoeHTHbIN pacTBop xiopuaa xenesa (I11), 1-mpo-
LEHTHBIA pacTBop (peHona, 1-TpOIEeHTHBIN pacTBOp HUTparTa cepedpa, S-MPOLIEHTHBIN PacTBOP
TJIFOKO3BI.

Obopyooesanue: BoasiHas 6ans, Tepmometp Ha 100°C, nuneTku.

1) Peakyuu pyxcuncepnucmoii Kuciomsi ¢ Gopmaiboecudom u 2uoko3ou. B ase mpo-
OMpKH HAKUBAIOT 10 1,5 M1 pacTBOpa PyKCHHCEPHUCTOM KUCIOTHL. B 0HY MpOOUPKY MPUITHBAIOT
1,5 mi 10-iporieHTHOTO pacTBopa hopmanbaeruaa, B Apyryro — 1,5 mi 10-mpoiieHTHOrO pacTBopa
rioko3bl. CoziepkUMoe MPOOHPOK MepeMenInBatoT. Yepes HeKoTopoe BpeMs B podupke ¢ pop-
MaJIbJETUIOM TOSBIISIETCS (PHOJIETOBO-PO30BOE OKpalliMBanue. PacTBop, copepxkaiiuil riroKo3y,
0CTaeTcs HEOKpaIlIEHHBIM.

[Touyemy rimroko3a (¥ Ipyrue MoHOCaxapHuabl) HE Ta€T HEKOTOPBIX PeaKlnii Ha KapOOHMITb-
Hble rpynmnbl? Hanpumep, oHa He pearupyeT ¢ GyKCUHCEPHUCTON KMCIOTOM U C THAPOCYIb(PUTOM
HATpHSL.

2) Oxkucnenue moHocaxapuoog cudpokcuoom meou (1) 6 wenounoii cpede. B npobupke
CMEIMBAIOT 3 MJI 1-IPOLIEHTHOTO pacTBOpa THIPOKCHIA HATPUS. 3aT€M IO KaIuIsIM TIPU BCTPS-
XUBAaHUU JOOABISIIOT S-TIPOLIEHTHBIN pacTBOP CcyibdaTa MEIU 10 TOSIBICHUS HE UCYe3arollel npu
BCTpSIXUBaHUU MyTHU. M30bITOK ruapokcuaa meau (11) Memnraer peakuuu, Tak Kak pu HarpeBaHUU
OH TepseT BOJy U mpeBpaiaercs B okeua meau CuO uyepnoro nseta. Ecnu ske ruapokcuia menu
(1) ciaumkoM Mano, TO He CBsI3aHHAS C HUM TIIFOKO3a MPH HArpeBaHUHM OCMOJISIETCS, TIPOIYKThI
OCMOJICHHSI TEMHOTO L[BETa MAaCKUPYIOT peakiuio. CoaepKuMoe NpoOHpPKU HArpeBaroT 10 HaYM-
HAFOIIETroCs KUIEHUS TaK, YTOObI HarpeBaJlach JIUIIIb BEPXHIS YacTh PacTBOpA, a HIDKHSS OCTaBa-
Jack JJIs KOHTpOJs. B Harperoii yacTu pacTBopa MOSIBISETCS JKEJITHIA 0CaJOK THAPOKCHIA MEH
(1), Bckope mepexonsiuii B kpacHbli ocanok okcuaa Meau (1). OmbIT HOBTOPSIIOT, HO BMECTO pac-
TBOpa IJIOKO3bI OepyT 1-MPOLEHTHBIH pacTBOpP PPYKTO3HI.
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B ycnoBusix ombiTa OJIMHAKOBO JIETKO OKHUCIsAIOTCS TuaApokcuaoM meau (1) m ambmo3br
(rroko3a), ¥ KeTto3bl (ppykro3a). OOBICHAETCS 3TO TEM, YTO MPU HATPEBAHUU C OKHCIUTEIIEM B
HIEJIOYHOM cpejie YIIIepOoJHbIE LIEMH MOJIEKYJ MOHOCAXapUA0B PACHICIUIAIOTCS, IPU ATOM 00pasy-
€TCSl CMECh BEIIECTB, B TOM YHCJIC JIETKO OKUCISIOMUXCS ((hopMasbIerul, MypaBbHHAS KUCIOTA
u p.). Cpeau npoayKTOB OKUCICHUSI OOHApY>KeHa TaKKe IIFOKOHOBas (0JJHOOCHOBHASI) KUCIIOTA.
Omna oOpasyeTcsi Mpu OKHCICHUU TITFOKO3bI, KOTOpasi 00pa3yercst u3 GPyKTO3bl B pe3yIbTaTe MPo-
1ecca SMuMepHU3aIim.

Hanummure ypaBHeHNE peaKIMK OKUCICHHSI TITFOKO3bI B TITFOKOHOBYIO KHCIIOTY THIPOKCH-
nom meau (11).

3) Okucnenue monocaxapuoog peakmueom Penunea. Hanuparor B 1Be mpoOHpku 1o 1,5
— 2 MJI pacTBOPOB MOHOCAXapHUIOB: B OJIHY MPOOUPKY — 1-TIPOIIEHTHBIN pacTBOP IIIHOKO3bI, B IPY-
Iy — 1-iporieHTHBIN pacTBOp (PYKTO3EI. 3aTe€M B KaXIyI0 MPOOUPKY JOOABISIOT PaBHBIA 00beM
peaxtuBa DenuHra, coepkuMoe MpoOUPOK MEPEMEIINBAIOT U HATPEBAIOT BEPXHIOIO YacTh pac-
TBOPA JI0 HAYMHAIOIIETOCS KUTIEHUs. B BepXHel yacTu )KUIKOCTH B 00SHX MPOOUPKAX TOSIBIISICTCS
JKENTBIA ocafok ruapokcuna meau (I), mepexonsmuii B KpacHbIN ocanok okcuaa meau (1), Huxk-
HSIsL 9acTh KHJIKOCTH, KOTOPYIO HE HarpeBalld, OCTACTCSI CHHEH.

PeaktuBoM denuHra nmonb3oBaThes yaooHee, ueM rugpokcuaom meau (I1), Tak kak mpu
HarpeBaHUU CMECH €T0 C PAaCTBOPOM MOHOCAXapPH 1A HE TPOUCXOTUT 00pa30BaHMS YEPHOTO OCATKA
okcuaa meau (1), mackupyromero kpacuslii 1BeT ocajka okcuaa meau (I). Peakius ¢ denunro-
BOM ’KHJIKOCTBIO POTEKAET ObICTpee U 0oJiee YETKO. DTOM peakluen Mob3yTCs AJ1s KaueCTBEH-
HOT'O U KOJINYECTBEHHOT'O aHAJIM3a MOHOCAXapHI0B U JUIS OTIUYHS BOCCTAHABIMBAIOIIUX JHCaxa-
PHUIOB OT HEBOCCTAHABIUBAIOIIINX.

Uro takoe peaktuB Penunra? Kakoe cTpoeHrne UMEET 3TOT PEAaKTUB U KaK €ro rOTOBST?
Hanummure ypaBHEHHE pEakUu OKUCIICHUS TJIFOKO3bI B TITFOKOHOBYIO KHCIIOTY peakTuBoM De-
JIMHTA.

4) Oxucnenue MOHOCAXapuo08 AMMUAUHBIM PACMBOPOM OKCUOA cepebpa (peakyus cepeo-
pAHo20 3epkana). CHadasIa TOTOBST aMMUAYHBIN pacTBOp ruApokcuaa u3 4 — 5 mit 1-mpoLeHTHOro
pactBopa HUTpaTa cepedpa. AMMUAYHBIN pacTBOp TUpPOKcUaIa cepedpa nemst nomnosam. K oaHoit
YacTy MPUIKBAIOT 1,5 M 1-pOIIEHTHOTO pacTBOpa IIFOKO3bI, K APYroif - 1,5 M 1-mporeHTHOro
pactBopa ppykto3sl. O6e nmpobupku mnomemniaroT Ha 5-10 MUHYT BOASHYIO 0aHIO, HarpeTyro 10
70-80°C. Metamnnueckoe cepedpo B 00eux MpoOUpKax BbIJIEIAETCS Ha CTEHKAX B BUJE 3€pPKallb-
HOTO Hajieta. Bo Bpemsi HarpeBaHus MPOOUPKHU HEJIb3s BCTPSIXMBATh, HHAYE METAJUIMYSCKOE Ce-
pedpo BBIIEIUTCSA B BHUJIE YEPHOTO OCAJIKA, a HE Ha CTEHKaX MPoOUpoK. UTOOBI MOTYYHTH XOpoIiee
3epKajio, B MPOOUPKaAX MPEABAPUTEIHHO KUTIATAT 10-IIPOIEHTHBIA pacTBOP TUAPOKCHIA HATPHSI,
3aTe€M WX CIIOJIACKUBAIOT AUCTUILIMPOBAHHOMN BOJIOM.

Cpenu npoayKTOB OKMCIIEHHUS TJIFOKO3bI 00pa3yeTcs ¥ ajabJOHOBas (OJJHOOCHOBHAS) TIIIO-
KOHOBas KUcJIoTa. Hanmummre ypaBHeHUs peakiuii: 00pa3oBaHHE aMMHUAYHOTO PacTBOpa FHAPOK-
cua cepedpa n okuciaeHue D-ri1roko361 10 D-TIIFoKOHOBO# KHCIOTH aMMHAYHBIM PaCTBOPOM TH/I-
pokcua cepedpa.

5) Okucnenue monocaxapuoos 6pommnoil 6000t (msea!l). B q1se mpoOUpKH HAIKUBAIOT 110 3
MJI OpPOMHO# BOJIbI U J0OABIAIOT 110 0,5 M 2-IIPOIIEHTHBIX PACTBOPOB MOHOCAXapUIOB: B OJIHY —
[JII0KO03Y, B ApYyryto — ¢ppykTo3y. [Ipobupku HarpeBaroT B Kumileil BoAsSHOI 6aHe B TeueHue 15
muHyT. Ecniu Oypast okpacka 6poma 3a 3T0 BpeMs He UCUE3HET, PEaKI[MOHHbIE CMECH KUIIATAT A0
oOecrBeUMBaHUS Ha MJIAMEHH Topeiku (mpuMmepHo 1 muHyTa). [Tociie oxitaxaeHus K pacTBOpam
00aBISIOT IO HECKOJIbKY Karesb 1-TpoIieHTHOTo pacTBopa xinopunaa xkenesa (111), okpamennoro
¢denonom B proseToBslif iBeT. CpaBHUTE OKPACKy pacTBOPOB B 00EHX MPOOUpKaXx.

Hanummre ypaBHEeHHE peaklUy OKHCIEHUS TIIFOKO3bI OPOMOM B TTFOKOHOBYIO KHCIOTY.
Kakoii MoHOCaxapua — II0K03a UiIH PPyKTO3a — JIerde OKUCISETCS B YCIOBUAX OIbITa?

Onwvim 3. Ocmonenue MoHoCaxapuoos

PeaktuBbl: 10-mponeHTHBIA pacTBOP TITFOKO36I, 30-40-TIPOIICHTHBIN PacTBOP THAPOKCH/IA
HaTpus, 10-TIPOIIEHTHBII PaCTBOP CEPHOUN KUCIIOTHI.

O6opynoBaHue: KUTISTHIBHUKH.
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B npobupke cmemmuBaroT 1 M 10-mporieHTHOTO pacTBOpa TIIOKO3bI U 1 MIT KOHIIEHTPUPO-
BAaHHOT'O PacTBOpa 'MIPOKCUAA HATPUS, BHOCAT B CMECh KUISATHIILHUKU U KUTISTST €€ B TCUCHHUE
2-3 MunyT. [Ipy BBHINOJHEHUH ONBbITA HEOOXOAMMO COOJIIOATh OCTOPOKHOCTH: PEaKIMOHHAS
CMECH KHITHT TOJTYKAMH, €€ MOXKET BEIOPOCHTH U3 MPOOUpPKU. JKuIKOCTh B MpoOUpKe nmpuodperaet
JKENTHIN, 3aTeM Oypbld 1BeT. [locie oxmaxkaeHus ee MOAKUCIAIOT 10-TIPOLIEHTHBIM PacTBOPOM
CEpHOM KUCIIOTHI, IPH 3TOM OKpacka OJIeTHEeeT, U MOSIBIICTCS 3arax #OKeHOro caxapa.

[Ipu HarpeBaHWU C KOHIEHTPUPOBAHHBIM PACTBOPOM WIEIIOYM MOHOCAXapUAbl OCMOJIS-
IOTCSl ¥ OKHCIISIFOTCSI, 00pa3yeTcsi CII0JKHAsi CMECh BelecTB. B Hel conepikaTcs MpOayKThI MOJIH-
MepH3ali U KOHICHCAIIUU COSAMHEHHI, TOMyJYaloUXcs MPU paciajie MOHO3, a TAaKKe HalIeHbI
MOJIOYHAs U MypaBbUHAsi KUCIOTHL. [IpOayKThI OCMOJIEHUS COllepKAT CBOOOIHBIE THPOKCHIIbHBIC
TPYIIIBL, ’TUM OOBACHAETCS MX PACTBOPUMOCTH B BOJIE.

Jlabopamopuasa pavoma Ne 24
Hucaxapuow

Onvim 1. Peakyuu Ha 2uOpOKCUNbHbBIE 2PYNNbL OUCAXAPUOOS

Peaxmuebl: ©3BeCTKOBOE MOJIOKO, 1-TIPOIEHTHBIN PACTBOP caxapo3bl, | -MpoLeHTHBIN pac-
TBOP JIAKTO3b! (MM MajbTO3bl), 20-IPOLEHTHBINA pacTBOp caxapo3bl, 10-IpOLEHTHBINH pacTBOP
THIPOKCHIA HATPHS, S-TIPOIICHTHBIH pacTBOp cyibdara meau (11).

Obopyoosanue: xumudeckne ctakansbl (25-50 u 100 mur), mepabie nuauHAps (10 Mir), XU-
MUYecKHe BOPOHKH, (puibTpoBaibHas Oymara, Jiej.

1) IHonyuenue caxapama xanvyus. B ctakan (25-50 mi) HanuBaroT 5-7 mi1 20-1IpOIIEHTHOTO
pacTBopa caxaposbl U MO KaIljIsiM Mpy MEepeMENINBAaHUU T00aBISIIOT CBEKEIPUTOTOBIEHHOE U3-
BECTKOBOE MOJIOKO. [ 'MIpOKCH]T KaJbIUs paCTBOPSAETCS B PACTBOPE caxapo3bl. 3aTEM MPUIUBAIOT
M30BITOK U3BECTKOBOTO MOJIOKA (3-4 MiT), MepeMEeNInBal0T PEaKIIMOHHYIO CMECh CTEKJISTHHOM Ta-
JIOYKOW M OCTaBJISIIOT €€ Ha 5-7 MUHYT. 3aTeM OT(UIBTPOBHIBAIOT B IPOOUPKY PacTBOp, B KOTO-
POM COJepKaTCsl pacTBOPHUMBIE Ha XOJIO/€ caxaparhl Kanblud. [Ipu HarpeBanuu ¢unbTpaTa 10
KUIIEHUS BbINA/Ia€T MEJIKOKPUCTAINIMYECKUI 0CaI0K caXxapaToB KaJlbLIUs:

C12H22011-:Ca0-2H20, C12H22011-:3Ca0O-6H20 u ap.

[Ipu oxnaxaeHUN peaKlIMOHHON CMECH B CTaKaHE C JIEISIHOM BOJIOM 0CaJOK CHOBA PacTBO-
psiercs. CiocoOHOCTh caxapo3bl AaBaTh PACTBOPUMBIE caxaparhl KaJlbLHs UCIOIB3YETCS B MPO-
MBIIIIEHHOCTH JIJIs1 OYMCTKH caxapa MPH BBIJEIIEHUHU €T0 U3 CaXapHOW CBEKJIBI.

Hanummre ypaBHeHHe peakiuu 00pa3oBaHUsl MOHOCaxapaTa Kajiblts.

2) Peakyus oucaxapuoos ¢ cuopoxcuoom meou (11) 6 werounom pacmeope. B npodbupke
cMmemuBaroT 1,5 M1 1-nporeHTHOro pactBopa caxapossl U 1,5 mut 10-poLeHTHOTO pacTBOpa ruj-
poxcuaa HaTpus. B apyroil nmpoOupke cMENIMBAIOT TaKue K€ KOJUYecTBa |-MpOIEHTHOTO pac-
TBOpA JIAKTO3bl (WM MajbTO3bl) U 10-IPOIIEHTHOrO pacTBOpa LIENOYH. 3aTeM B KaXIyl Ipo-
OMpKY MO KarisiM J00aBISIIOT S-pOoLeHTHBIN pacTBOp cynbdara meau (I1). Obpazyromuiics BHa-
yaje 6Je1H0-Toy00l ocagok ruapokcuaa meau (1) mpu BeTpaxuBaHUM pacTBOPSIETCS, PACTBOPHI
NpUOOPETAIOT CHHEBATYIO OKPACKY BCIICACTBHE 00pa30BaHuUs KOMILICKCHBIX caxapaTtoB meau (11).

Hanumure ypaBHeHus: peakuuu obpazoBaHust MoHocaxapata wmenu (ll). Kaxoii BeiBOX
MOJKHO CJIelaTh U3 JaHHOIO ONbITa?

Onwvim 2. Peaxyuu oucaxapuoos no kapooHUuIbHbIM 2PYRNAM (CpasHeHue C80LUCmE 80CCma-
HABIUBAIOWUX U HEBOCCMAHABIUBAIOWUX OUCAXAPUOOB)

Peaxmuevi: 1-npoLieHTHBIN pacTBOp caxaposbl, 1-MPOLIEHTHBIH pacTBOP JAKTO3bl (MIIH
MasbTO3bl), peakTuB DennHra, ykcycHast Kuciaora, 10-nmpoieHTHbIN pacTBOp rTHAPOKCUAA HATPUS,
40-poLIeHTHBIIM pacTBOpP FHAPOKCHA HATPHUsS, MOJIOKO, pa30aBiIeHHOE BO/I0OM B 0ObEMHOM OTHO-
meHuu 1:1, S-mporeHTHBIN PacTBOP MAJIbTO3bI, PACTBOP YKCYCHOKHUCIIOTO (PeHMITHIpa3HHa.

ObopydosaHue: XUMUYECKUE CTaKaHbl (25 Mir), MepHble IUHAPHI (10 MIT), XUMUYECKHe
BOPOHKH, GUIbTpOBaNIbHAsA Oymara, ¢heHondTaaenHoBass WHANKATOpHAs Oymara, KU TUIILHUKH,
MHUKPOCKOIIBI, TPEIMETHBIE U TTOKPOBHBIE CTEKJIA, BOJSTHBIE OaHH.

1) Peakyus oucaxapuoos ¢ peaxkmusom @enrunea. B Tpu mpoOupku HanmuBaioT mo 1,5-2
MJI 1-TIpOLIEHTHBIX PACTBOPOB Caxapo3bl, MaIbTO3bl, U JAKTO3bI. 3aTeM B KaXJyI0 IPOOUPKY J10-
0aByAIOT paBHBIN 00beM peakTuBa DeIUHra, KUAKOCTH IEPEMEIINBAIOT U HATPEBAIOT B TNIAMEHU
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TOPENIKN BEPXHIOIO YaCcTh PACTBOPOB J0 HAUMHAIOLIErocs KuneHusi. HukHsist yacTh pacTBOpPOB He
JIOJKHA HAarpeBaThCsL.

Bo Bcex nu mpoOupkax mosiBisieTcss KpacHbId ocafok okcuaa meau (1)? OowsacauTe pe-
3yJabTaThl onbiTa. Hanummure ypaBHeHus peakuuil ¢ ruapokcuaoM meau (1) ms tex caxapuaos,
KOTOpPBIE JAIOT MOJOKUTENbHYIO Peakiluio ¢ peaktTuBoM Denunra.

2) Obnapyoicenue 1akmo3svl 8 MojoKe. B HEOONBIION XUMUYECKHUI cTakaH (25 M) HaJIU-
BalOT 5-7 M1 MoJIOKa, pa3z0aBieHHOTro BoaoH (1:1), u 100aBISIOT K HEMY HECKOJIBKO Karejib YK-
CYCHOU KHCJIOTHI MPU MEPEMEITNBAHUN CMECH CTEKIITHHOHM mayioukoi. B kucioit cpene 6emok
CBEPTHIBACTCS U BBINIAJAET B BUJIE XJIOIbEB.

Ocanok OTQUIBTPOBBIBAIOT H OTOPACKIBAIOT, a GUIBTPAT HEUTPaNu3yIoT 10-1IpOIIEHTHRIM
pacTBOPOM THAPOKCUIA HATPHUS 10 CIAOOLIEIIOUHON peakiuy 0 UHIUKATOpHOH deHondTanen-
HOBOH Oymaxxke. PacTBop mienoun g00aBIsIOT 110 KarisiM TPH MEPEMEIIMBAHNH KUKOCTH CTEK-
JSTHHOU nayioukoil. OTIMBaOT 2 MJI MOJIYYEHHOT'O IIEJI0YHOI0 PacTBOPa, J00ABIISIIOT K HEMY 2 MIT
peakTuBa ®enuHra, CMECh NEPEMEIINBAIOT U HaIPEBalOT BEPXHIOK YacTh PacTBOpPa A0 HAUMHAIO-
HIETOCS KUTICHHUS.

Mensiercst u okpacka pactBopa? OOBSICHUTE ONBIT M HAIMIIUTE YPAaBHEHUE PEaKIUH.

3) Ionyuenue 03a30H08 Marbmo3sol u 1akmo3sol. O3a30HbI MAJTBTO3bI M JIAKTO3bI MOTYYAI0T
10 METO/IMKE, OIIMCAHHOMN B paboTe «AJbAETUIbI U KETOHBD.

[TomydeHHbIe 03a30HBI pacCMaTPHUBAIOT MOJ MHUKPOCKOMOM. Kpucramibl 03a30Ha Malib-
TO3Bl UMEIOT (HOpPMY HIJ, YACTUYHO OOpa3yroIMX CKOIUIeHus. Kpucramisl 03a30Ha JIaKTO3BI
UMEIOT OpMY IUIACTHHOK, 00pa3yronux po3eTku. DopMy KpHUCTaIOB 3apUCOBLIBAIOT B pabouunii
JKypHaI.

Hanummre ypaBHeHus peakiuii 00pa3oBaHus 03a3aHOB MaJIbTO3bI U JTAKTO3HI.

4) Ocmonenue soccmanasiusaruux oucaxapuoos. B Tpu npoOUpku HaIUBArOT 1Mo 1,5 mut
1-nponeHTHBIX PACTBOPOB MAalIbTO3bI, JIAKTO3bl U caxapo3bl. B kaxayro mpoOHpKy 100aBISIOT
paBHbII 006EM 40-TIPOIIEHTHOTO PacTBOPA TMIPOKCHIA HATPHUs. BHOCAT KUITATHIIEHUKY U KUTISTST
MOJTy4YEHHBIE PACTBOPHI B TEUEHUE HECKOIBKUX MUHYT. (OCTOPOKHO, IIETOYHBIC KUKOCTH KUIIAT
ToTYKaMu.) B mpoOupkax ¢ BOCCTaHABIMBAOIIMME JTUcaxapuaaMu (MaabTO30H 1 JIAKTO30M) pac-
TBOPBI MpUOOpeTarOT OypyIo okpacky. PacTBop caxapo3bl HE MEHSIETCS.

[Ipn HarpeBaHHMU BOCCTaHABJIMBAIOIIMX JAWCAXAPUIOB C KOHIIEHTPUPOBAHHOU IEIOYBIO
o0pasyeTcs CI0KHask CMECh MPOAYKTOB — IPOUCXOIUT OCMOJIEHHUE.

Onwvim 3. I'uoponu3s (uneepcus) caxapo3wvi

PeakTuBsl: 1-nipoLieHTHBIN pacTBOp caxapo3bl, 1 0-MpOLeHTHBIN pacTBOpP CEPHON KHCIIOTHI,
peaktuB ®enuHra, peaktuB CenuBaHOBA, CyXO0l r'HApOKapOOHAT HATPUSI.

O6opynoBaHue: TEPMOMETPHI, BOJISIHbIE OaHU.

B npo6upky HanuBaoT 3 mMul 1-MpOLIEHTHOTO pacTBOpa caxapo3bl U npubdasstoT 1 mi 10-
IPOLIEHTHOTO pacTBOpa CepHOI KUCIOTHI. [lonmydyeHHbIN pacTBOp KUIATAT B TeueHHe 1-2 MUHYT,
3aTeM OXJIAXKJAIOT U JAEJAT Ha /Be yacTH. [1o0BUHY pacTBOpa HEUTPaNU3yIOT CyXHM HApPOKap-
OoHATOM HaTpHsl, 100aBIsAsA €ro HeOOJIBIIMMH MOPLUUAMH MpH NepeMmemnBaHuu. (OcmopodicHto,
AHCUOKOCMB 8CneHusaemcst om evloensiroweocs okcuoa yenepooa (1V).) Tlocie HedTpamuzanuu
(xorna npekparutcs BoaenaeHne CO2) npuiIMBalOT paBHbIM 00beM peakTuBa denuHra U Harpe-
BalOT BEPXHIOIO YaCTh KMJIKOCTH /10 HAUMHAIOLIETOCs] KUTIEHUSI.

W3meHnsieTcs 11 OKpacka peakLIMOHHOM cMecn?

B npyroii npoOupke HarpeBaroT cMech 1,5 Mi1 1-POLIEHTHOrO pacTBOpa caxapo3bl C paB-
HbIM 00beMOM peakTuBa PenuHra. CpaBHUBAIOT PE3yJIbTATHI OMBITA - PEAKIIMIO Caxapo3bl C pe-
aktuBoM DenuHra 10 ¥ MOCie THAPOIU3a.

OO6mwscauTe npouecc. Hanuimure ypaBHEHHE peakliy THAPOIU3a Caxapo3bl.

Bropyro nmonoBuHy ruziposiMzaTa caxapo3bl HCIIOIB3YIOT IJIst OOHAPYKEHUS PPYKTO3HI (Ke-
To3b1) peakuueit CenuBanoBa. B n1Be mpobupku HanuBaroT 1o 2 mi peaktuBa CennBaHoBa (pac-
TBOp PE30pLIMHA B COJITHOM KHCIIOTE), 3aTEM B OJIHY MPOOUPKY MPUOABIAIOT 2 Kariu 1-mpoueHT-
HOTO pacTBOpa GPyKTO3Hl, a B IPYTyIO — 2 Karuli 1-MPOLEHTHOTO pacTBopa Itoko3bl. O6e mpo-
OMpPKH OJHOBPEMEHHO MOMEMIAIOT B BOAsHYI0 OaHio ¢ Temreparypoir 80°C u BbLIEpKHUBAIOT B
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teueHue 8§ MuHYT. CpaBHUBAIOT OKPACKY PaCTBOPOB B MPOOMPKAX C TIIOK030H U (pykTo30ii. [1a-
paJlIeNIbHO MPOBOJAT peakiuio CenrBaHOBa C paCTBOPOM HETUIPOIM30BAHHOM Caxapo3bl.

CpaBHHTE OKpacKy pacTBOPOB B JABYX NMPpoOHpKax. OOBACHUTE OIIBIT.

Onvim 4. [Jeemnvie peakyuu Ha oucaxapuobvl

Peaxmuevi: 10-npoLieHTHBIN pacTBOp caxapo3bl, 2-IPOLIEHTHBINA pacTBOp cylbdaTta Ko-
0anbTa, 2-MPOIIEHTHBIA PACTBOP Cyib(ara HUKEIs, S-TPOLEHTHBINA PaCTBOP THAPOKCH/IA HATPHUS,
S-TIPOIICHTHBIM PACTBOP MAJIBTO3bI, S-TIPOIEHTHBIN PacTBOP JIAKTO3bI, 10-TIPOLIEHTHBIN PacTBOP
aMMuaKa, 5S-IpOLEHTHBIN PACTBOP COJITHOKUCIOrO METUIaMHUHA, 20-TIpOLEHTHBINA pacTBOpP I'MJ-
pOKcHa HATpUS.

ObopyoosaHue: TUNETKH, TEPMOMETPHI, BOJITHBIE OAaHU.

1) Peaxyuu na caxaposy c cyibgpamamu Hukens u kobarbma. B (e mpoOHpPKH HATUBAIOT
1o 2,5 mu1 10-ipoieHTHOT 0 pacTBOpa caxapo3bl ¥ 10 1 MJI 5-IIPOLIEHTHOIO pacTBOpa I'MIPOKCH 1A
HaTpus. 3aTeM B OJHY NPOOUPKY 100aBISAIOT HECKOJIBKO Karelb 2-IIPOLIEHTHOIO pacTBOPa CyJlb-
¢ara xkobasbTa, B APYryI0 — HECKOJIBKO Kareib 2-TPOIEHTHOTO pacTBopa cynb(dara Hukens. B
poOUpKe C CoNbio KoOaslbTa NOABISAETCSA (PUOJIETOBOE OKpAIIMBAaHUE, & C COJIbI0 HUKEIS — 3elie-
HOE.

2) Peakyuu Ha éoccmanagnusarouue oucaxapuovbl ¢ AMMUAKOM U C Memuiamurom. B
npobupky HanuBaroT 1 ma 10-mpoueHTHOrO pactBopa aMmMmuaka. CMech BCTPSIXUBAIOT U Harpe-
BarOT B BosiHOM OaHe mipu 80-90°C 110 moOsIBICHHS KPaCHOTO OKpAIlIBAHUS.

B npyroii npoOupke cmemuBaroT 2,5 Mi1 S-IPOLIEHTHOIO pacTBOpa ManbTo3bl v 0,5 mi 5-
IPOLIEHTHOT'O PAacTBOpa COJSHOKHUCIOro MeTwiaMuHa. CMech KUIATAT 3-5 MuHyT. [locne oxna-
KACHUST B IMPOOMPKU MO KaAIuisiM 100aBisioT 20-POLEHTHBIA pacTBOP TMAPOKCUIA HATpUs HpU
nepeMelMBaH|M [0 CUIIbHOLIETIOYHOM peakiuu (mpumepHo 1 mi). [losBisiercs enroe okpamim-
BaHUe, epexosilee B SpKo-KpacHoe. ONbIT NOBTOPSIOT C S-IPOLEHTHBIM PacTBOPOM JIAKTO3bI.

Jlabopamopnan paooma Ne 25
Honucaxapuowt

Onwvim 1. Kauecmegennvle peakyuu Ha y21e800bl

Peaxmuevlr: xpaxmail (MU 1EJUTION03a), caxaposa (WX TIII0Ko3a), 15-TpoleHTHbIN pac-
TBOp O-Ha(TOJIa, KOHIIEHTPUPOBAaHHAsI CepHasi KUCIIOTa, peakTuB denuHra, 1-mponeHTHbIH Kpax-
MaJIbHBIN KJIeHCTep, |-POLIEHTHBIN pacTBOp INIMKOreHa, pa30aBiIeHHbIN PacTBOP HOJa B HOAUIE
KaJMs (CBETII0-KEITOTO 1IBETA).

ObopyoosaHue: TPeBECHBIE OMUIKU (CyXue), MUTETKH, U30THYTHIE Ta300TBOIHBIE TPYOKH,
¢mipTpoBanbHas Oymara, xumuyeckue ctakansl (100 mo), néx.

1) Peakyust yenesooos ¢ a-nagpmonom (peaxyuss Monuwa). B 1Be npoOUpPKH HATHBAIOT IO
1 M BOZBI M BHOCSAT OYEHb HEOOJIBIIOE KOJUYECTBO YIJIEBOJOB: B OJHY MPOOUPKY — caxaposy
(MM TITIOKO3Y), B IPYTYIO — KpaxMai (WM LEeJUTI0I03Y). 3aTeM B KaXIyI0 MPOOUPKY A00ABISAIOT
1-2 xanuu 15-npouieHTHOTO pacTBOpa O-Ha(TOJIAa U, HAKIIOHUB IPOOUPKY, IO CTEHKaM U3 MUIIETKU
OCTOPO’KHO MPUIIMBAIOT MO 1 MJI KOHIIEHTPUPOBAHHOW cepHOM KHcIO0Thl. OOpa3yroTcs ABa ClOs:
BHU3Y — CEpHasl KUCJIO0Ta, CBEPXY — BOJHBIN cioi. Uepe3 HEOOIbIION MPOMEKYTOK BPEMEHH Ha
IpaHUIIE JBYX CJIOEB MOSBISETCSA OKPAIIEHHOE KOJIbLIO, CHayaJla 3eJIeHOBATOro 11BETa, MOTOM (pu-
0JIETOBOE.

Peakmus ¢ a-HadTONIOM — KayeCTBEHHAs PEAKIIHs Ha YTJICBOIbI.

IIpu B3auMoAeMCTBUM C KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTOM YIJIEBOJBI pa3iararrcs,
HapsAy ¢ APYTUMH TPOIYKTAaMHU pa3iokeHust oopasyercss (Gypdyposa u ero Mpou3BOIHBIC; OHU
KOHJIGHCHPYIOTCS C oL -Ha(TOJIOM ¢ 00pa3oBaHHEM OKpAIIEHHBIX POYKTOB.

Hanummure ypaBHeHue peakiuu aeruapatanuu D-riroko3sl (oOpazoBaHHe OKCHUMETHII-
dypdypora).

2) Peaxyus evicuiux noaucaxapudog ¢ peakmugom @enrunea. B 1e mpoOUPKU HATMBAIOT
no 1-1,5 Ma 1-mponeHTHOTrO KpaxMajbHOTO KJIEHCTEpa U 1-IIPOLIEHTHOrO pacTBOpa INIMKOIeHa U
n00aBISAIOT paBHBIN 00beM peakThBa denunra. JKuakoctu nepeMennBaroT U HarpeBaroT BepX-
HIOIO YacTh PACTBOPOB /10 HAUMHAIOLIETOCS KUIIEHUS.

N3mensiercs au okpacka pacTBOpoB? OOBSICHUTE OMBIT.
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3) Peaxyus ¢ tiooom. B 1Be mpoOHpKH HATKBAIOT 110 1 M 1 -IIPOIIEHTHBIX PACTBOPOB Kpax-
MaJIBHOTO KJIeiicTepa U TIIMKOTeHA U 3aTeM JI00aBIISIOT 110 HECKOJIBKY Karelb CHIILHO pa30aBiIeH-
HOT'0 BOJIOM pacTBopa ioja B noaue Kanus. B npoOupke ¢ KpaxmMaioM MosBISETCS] HHTEHCUBHOE
cuHee okpamuBaHue. [Ipy HarpeBaHUU 3TOro pacTBOPa 10 KMIIEHUS CUHSISI OKpacKa UcUe3aeT, IpU
OXJIQKJCHUH PAacTBOpa CHOBA MOABIIsIETCS. [ TUKOreH ¢ pacTBOpOM Ho/1a 1aeT KpacHO-0ypoe oKpa-
[IMBaHUE.

HMonokpaxmanpHas peakiys MPUMEHSETCs B aHATHTHYECKOH XUMUH JUIS OTKPBITHS KaK
Kpaxmasa, Tak 1 oja. Kpaxmas mupoKko NpUMEHsETCsl B Ka4eCTBE UHAUKATOPA B 1OIOMETPUH.

4) Peaxyusi na nenmosamnwl (0bpaszosanue ¢ypgypona). B mpoOUpKy BHOCAT CyXue Jpe-
BECHBIE ONMWIKH (BbIcOTa cinost 1-1,5 cM) u 100aBstoT comnstHyto kucioty (1:1), B TakoM Konnde-
CTBE, YTOOBI OHA MOKphLIa onwiku. Ha monocky ¢uiabTpoBanbHON Oymaru HaHOCAT 1-2 Karuu
aHuauHA 1-2 Karum JIeTHON YKCYCHOM KUCTIOTHI (B TO ke MATHO). CMOUYEHHYIO YKCYCHOKHCIIBIM
AHWIMHOM (PUIBTPOBAJIBHYIO OyMary MmoJHOCAT K OTBEPCTUIO TPOOUPKH U KUIISITST CMECH OIHIIOK
¢ consiHOM KucnoTor. Dypdypoi, coaepkaluiics B BRIACISIOMUXCS Mapax, o0pa3yer Ha Oymare
ApKOe po30Bo-KpacHoe nsATHO. J{Jist otronku Gypdypora, JeTydero ¢ BOASHBIM IapoOM, TPOOUPKY
3aKpBIBAIOT MTPOOKOM C H30THYTOM Ta300TBOIHON TPYOKOH, KOHEII, KOTOPOM OMYCKAIOT B MTyCTYIO
MPOOUPKY-TIPUEMHUK, OXJIAKIAEMYIO B CTaKaHe C JeAsHONW BoAONH. OTTOHSIOT HECKOJIBKO Karelb
BOJIHOM dMynbeuu Gypdypoina. B mpobupky-npuéMuuk no0asisror 1 Karumo aHmIMHA U 1 Karmo
JeASTHON YKCYCHOM KHCNOThI. [losiBnsieTcst oKpalBaHue.

OObscHUTE ONBIT U HAMILIKWTE YPAaBHEHUSI CIEIYIOIIMX peakUuii: THAPOJIN3 NEHTO3aHOB,
JIeruaparanus neutos (oopazoBanue Gpypdypoina).

Onvim 2. Kucnomuwii eudpoaus kpaxmaia.

Peaxmuevr: 1-IpolICHTHBIA KpaXMaJIbHBINA KieicTep, 10-pOIeHTHBIM pacTBOP CEpHOMU
KHCJIOThI, pa30aBiIeHHbIN pacTBOp Hoda B Hoauae Kanus (cBeTyio-kénToro nsera), 10-nponeHt-
HBII PacTBOP TUIAPOKCUIA HATPUSI.

Obopyoosanue: xoHMYEcKHEe KoJObI (50 MiT), muneTku, MepHble THHIPH! (50 1 10 M),
dapdoposble yaniku, THAUKaTOpHas GeHondTanenHoBas Oymara, peaktu DenuHra.

B xonmnueckyro kosndy émkocThio 50 mur HammBaroT 20-25 M 1-poIeHTHOTO KpaxMaib-
HOTO KJIeiictepa u 3-5 M1 10-1IpoIIeHTHOTO pacTBOpa CEPHOM KMCIOThI. B 7-8 mpoOMpok HaMBarOT
mo 1 M1 odueHb pa3baBieHHOTO Woja B Woauae kanus. [IpoOupku cTaBaT B mTaTuB. B mepByro
npoOUPKyY BHOCAT 1-3 Kamiv moAroTOBIEHHOTO IS OTbITa pacTBopa kpaxmana. OTMeuaroT oopa-
30BaBIIYIOCS OKPACKy. 3aTeM KoJIOy HarpeBaroT Ha acOeCTOBOM CETKE HEOOJIBIIIUM INIAMEHEM TO-
penku. Yepes 30 ¢ mociie Havyana KUNEHUs OTOMPAtOT MUIETKON BTOPYIO Mpo0y pacTBopa, KOTO-
PYIO BHOCAT BO BTOPYIO IPOOUPKY € pacTBOpoM Hoxa. [Tocie BCTpsAXxuBaHusi OTMEUArOT 1IBET pac-
TBOpa. B nanpHeiimem otouparoT mpoosl pacTBopa yepe3 Kax/sle 30 ¢ M BHOCAT UX B MOCIEYIO-
1e NpoOUpPKH € pacTBOpoM Hoja. OTMeUaroT MOCTENEeHHOE U3MEHEHHE OKPACKH PACTBOPOB MPH
peakuuu ¢ onoM. M3MeHeHne OKpacku MPOUCXOAMT B CIEAYIOLIEM MOPSAIKE: CUHS, CUHEe-(PHO-
JeTOBasA, KpacHO-(hroeToBas, KpacHOBAaTO-Oypasi, OpaHKeBasi, OpaHKEBO-KENTAsL, )KENTAs (1IBET
rona).

[Tocne Toro xak peakMOHHAas CMECh NEpPEeCTaHeT AaBaTh OKPACKy C MOJ0M, €€ KUIATAT
enl€ 2-3 MHH, IOCJIE YET0 OXJIAKIAIOT U HEUTpanu3ytoT 10-mporeHTHBIM pacCTBOPOM THAPOKCHIA
HaTpus, 100aBIIsAs €T0 10 KaIlJIsM J10 LIEJIOYHOMN peakuu cpebl (IOsIBICHUE pO30BOM OKPACKH Ha
denondrarenHoBoN HHIUKATOPHOM Oymare).

YacTp meno4YHoro pacTBOpa MepesMBaloT B MPOOUPKY, CMENIMBAIOT C PABHBIM 00BEMOM
peaktuBa denrHra U HarpeBarOT BEPXHIOIO YaCTh KUAKOCTH 10 HAUMHAIOUIETOCSl KUTICHUSI.

Brimanmaer mu kpacHbiit ocagok okcuaa meau (1)? Hanmuimure ypaBHEHHE peakiiuu THIPO-
JU3a Kpaxmala, YKaXuTe MPOMEeXKYTOUHbIE U KOHEUHBIH MPOIyKThl. OOBICHUTE, TOYEMY B MIPO-
1[ecce TUAPOIIN3a U3MEHSIETCA OKpacka ruaposn3ara ¢ HoIoM.

Onvim 3. Ceoticmea yenrono3ol

Peaxmuevl: Menno - aMmMmuayHblii pactBop (peaktuB llIBeiiniepa), KOHIIEHTpUpPOBaHHAS
cepHas KUCJI0Ta, KOHIEHTPUPOBAHHAS a30THASI KMCIIOTA, KOHIIEHTPUPOBAHHAsL YKCYCHAs KUCIIOTA,
YKCYCHBIN aHruapui, 80-IpOLEeHTHBIH pacTBOpP cepHOM KHUCIOTHI (80 MJI KOHIIEHTPUPOBAHHOU
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cepHoOM KUCIOTHI ¥ 20 MJT BOJIBI), S-TIPOIICHTHBIN PacTBOpP aMMHaKa, pacTBOP MOJa B HOJIUIE Ka-
JMst, CyXoi kapOoHaT HaTpusl, peakTuB Denunra, 40-MpOIEHTHBIH pacTBOP TMAPOKCHIA HATPHS,
10-npoLIeHTHBIN PacTBOP CONSIHON KUCIIOTHI.

ObopydosaHue: BaTa TATPOCKOTHYECKas, PUIBTPOBATIbHAS OyMara, XkMUYeCKUE CTaKaHbI
(25, 100 1 300 M), papdopoBsie Yanku, BO3TYITHBIC XOJOHIbHUKH.

1) Pacmeopenue yennonosvi 6 meono - ammuaunom pacmeope (peakmuee Illsetiyepa). B
NpOOMPKY HAMBAIOT 5 MII MEJIHO - aMMHUayHOro pactBopa (peaxtuBa LlIBeiiiiepa), omyckaioTr B
HEro OYeHb MAJIEHBKUM KyCOUEK IMI'POCKOIMYECKOM BaThl (LI€JUIIOJIO3bI) U TIIATEIBHO IEpEeMe-
HIMBAIOT COJIEPKUMOE MPOOUPKH CTEKIIIHHOM MalOUuKOM JI0 MOJTHOro pacTBopeHus BaThl. [lomy-
4aeTcs Bs3Kas IpO3padHast KUIKOCTh IPKO-CHHETO0 11BeTa. Ee BbUIMBAIOT TOHKOM CTpyeH B CTaKaH,
coaepxkamuii okoyio 100 My Temoi BObI, MOAKUCICHHON 2-3 MJI KOHIIEHTPUPOBAHHOU CEPHOM
KucIoTHL. Llemmonosa BeIAENsSeTCS U3 pacTBOpa B BHJE XJIOMbeB. CIOCOOHOCTHIO HEIUIIOTI03HI
pacTtBopsThCsl B peaktuBe LlIBeiiniepa moyib3yr0Tcs Npy MPOU3BOICTBE MEIHO - aMMHAYHOTO HMC-
KYCCTBEHHOTO LIEJIKA.

2) Ilonyuenue pacmumenvno2o nepeamenma (amuniouda). B tpu dapdopoBbic yaIiku
HAJIMBAIOT: B IepBYI0 — 80-MIPOIIEHTHBIH pacTBOP CEPHON KUCIOTHI, BO BTOPYIO — JUCTUILTUPOBAH-
HYIO BOJZly, B TPETHIO — S-TIPOIIEHTHBIN PacTBOp aMMHUaka. B pacTBOp cepHON KHUCIOTHI OITyCKAIOT
Ha 8-10 ¢ cpenHIO YacTh MOJIOCKH (GMIBTpOBaNbHOM Oymaru (10x3 cM), cyxue KOHIBI Oymaru
nepkaT B pykax. [IpoMbiBatoT yyactok Oymaru, o0OpaboTaHHBIN KUCIOTOM, B BOJE, HAIUTOM BO
BTOPYIO YalIKy. 3aTéM HEUTPAIU3YIOT OCTaTKH KHUCIOTHI pa30aBICHHBIM PacTBOPOM aMMHAaKa.
[TpocyuinBaroT MOIYyYEHHBIH PACTUTENBHBIN MEPraMeHT MEXKIY JUCTaMHu (UIbTPOBAIBHON Oy-
Mard ¥ CpaBHUBAIOT BHUJ M MIPOYHOCTH 0OPaOOTAaHHOTO KUCIOTOM ydacTka Oymaru ¢ HeoOpabo-
TaHHBIM. HaHocAT Karuiro pa30aBiIeHHOTO pacTBOpa Moja Ha 0OpaOOTaHHBIA KHUCIOTOM y4acTOK
Ooymaru. Kakas nomyuaercst okpacka? OObSICHUTE OTIBIT.

3) Kucnomuwiii 2uopoaus yeanionosel. B cyxyro KOHHUECKYIO K00y eMKkocThio 50-100 Mt
MOMEIIAI0T HEMHOTO MEJKO Hape3aHHBIX KyCOYKOB (DMIBTPOBAIBbHON OyMaru (LIEJUIIOJIO03BI) U
CMaYMBaIOT X KOHIEHTPUPOBAHHOW CEpHON KHUCIOTOH. THiaTensHO mepeMenmBarT COACPKU-
MoO€ KOJIOBbI CTEKJISTHHOW MaJIOUKOM /10 MOJIHOTO pa3pylueHus Oymaru u o0pa3oBaHus OECLIBETHOTO
BA3KOTO pactBopa. [locie 3Toro k Hemy 100aBIAIOT HEOONBIIMMU MOPLHUSAMU MPU MEPEMEITHBA-
Huu 15-20 M Boabl (ocmopoorcro!), K00y COEIUHSIOT ¢ BO3YIIIHBIM OOPaTHBIM X0JI0JUIbHUKOM
U KUIIATAT peakMoHHYI0 cMech 20-30 MuUHYT, nepuoandecku nepememusas. Ilocine okonuanus
TUAPOJIN3A OTIAUBAIOT 2-3 MII )KMJIKOCTH, HEUTPAIU3YIOT €€ CyXUM KapOoHAaTOM HaTpus, 100aBsis
€ro HeOOIBIIUMH MOPIHUAMHU (KUAKOCTh BCIIEHUBAETCS ), 1 OOHAPY’KUBAIOT MPUCYTCTBHUE BOCCTA-
HaBJIMBAIOIINX CaxapoB peakuei ¢ peakTuBoM DesnHra.

Hanummre ypaBHeHHE peakiuy TUAPOIN3a LEJUTI0NI03bl U OOBSICHUTE OIbIT.

4) Peakyus yennionosvl co ujeioqvio. B HeOObIIONW cTakaH HaauBarOT 40-1TpOICHTHBIH
pacTBOp rUAPOKCH]IA HATPUS U OITYCKAIOT B HETO MOJIOCKY (huibTpoBaibHOM Oymaru. Bropyto no-
JIOCKY TaKOTI'0 K€ pa3Mepa OIyCKaloT B CTaKaH ¢ BOJI0M (KOHTpOJIbHBIN oOpaserr). Uepes 5-7 Munyt
noJjocku Oymaru BeiHUMa0T. OOpasell, KOTOpblii ObLT B BOJIE, OT)KUMAIOT B (PUIBTPOBAIBHOI Oy-
Mmare. Bropoil oOpasen — U3 crakaHa ¢ pacTBOPOM T'MIAPOKCHIA HATpUs — MPOMBIBAIOT BOJIOH (B
cTakaHe i papdopoBoil yamike), 3aTeM 10-NPOLIEHTHBIM PACTBOPOM COJISTHOM KMCIOTHI M CHOBA
BOI0M. [IpOMBITYIO TIOJIOCKY OTXKHUMaOT B (prsibTpoBasibHOM Oymare. Korma o6e OymaskHbIe TO-
JIOCKH BBICOXHYT, CPABHMBAIOT UX JJIMHY U IUIOTHOCTb.

[Ipu 0OpaboTKe IEIUTI0NI03b KOHIIEHTPUPOBAHHBIMUA PACTBOPAMH IIEJI0Ueil oOpa3yeTcs
«IEJIOYHAs LIEJUTI0N03ay (ANKATUIEeIUTI0N03a).

B pactBope mienoun nemnono3a CuiIbHO Ha0yXaeT, €€ BOJIOKHA CTaHOBSTCS TOJIIE U KO-
pode. OO6paboTaHHas IENOYBIO MOJI0OCKAa OyMaru (MM TKaHW) CTAaHOBUTCS OoJiee MIIOTHOM M KO-
POTKOM MO CPaBHEHUIO C KOHTPOJIbHOM. B TEKCTHIIbHOM MPOMBIIUIEHHOCTH 00pabOTKY IIETI0YBI0
XJIOMYaTOOYMa)KHBIX TKaHEW M HUTOK MPOBOJIAT C LENIbI0 UX 001aropakuBaHus (Mepcepuzanus).

5) IMonyuenue u ceéoticmsea Humpamos yeantonosvl. B HeOONIbIIyI0 KO0y HATUBAIOT 4 M
KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI M OCTOPOKHO MPH pa3MEIIMBaHUH JOOABISIOT 8 MII KOH-
LEHTPUPOBAHHOM CEpHOM KUCIOTHI. Pa3orpeBirytocsi cMech HECKOIbKO OXJIaX/1al0T U IIOMEIIAt0T
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B HE€ C MOMOIIBIO CTEKJISHHOM NaJIOUuKK HEOOJIbIION KycoUyek BaThl. PeakI[MOHHYIO CMeCh IIepuo-
JMYECKH NepeMelINBAIOT CTEKITHHOM MAT0UKOH 1 HArpeBaloT Ha BojisiHoOM 6aHe (60-70°C) 5 MuH.
3areM BaTy BBIHMMAIOT U TIIATEIbHO ITPOMBIBAIOT BOJOM CHaydana B CTaKaHe, a IIOTOM B CTPYE
BOJIbI TI0]T BOAOIPOBOIHBIM KpaHOM. M30BITOK BOABI OT)KUMAIOT B (PHIIBTPOBAILHON Oymare, BaTy
Pa3phIXJISIIOT M BBICYIIMBAIOT B (aphopoBOil yalllke Ha KUIAIEH BoasHOW OaHe. B ycnoBusx
OIbITA MOJIYYaeTCsl B OCHOBHOM AMHUTPAT LIEJUIFOJIO3bI — KOJUIOKCHIIMH.

Hanummre cxemy peakuuu oOpa3oBaHMs JUHUTPATA LIEIUIIOI03bI.

BricynieHHBINM BOJIOKHUCTBIA HUTPAT LIEJUIIOJIO3b] (CBETIIO-KENTOrO 1[BETA) ACIAT Ha TPU
yactu. OHy 4acTh KJIaayT Ha acOECTOBYIO CETKY M MOJUKUTaroT. PS10M NOPKUTal0T KYyCOK I'MI-
pockonmrueckoi BaTbl. OTMEUAIOT pa3HUILy B XapaKTepe TOPEHHS ITHX JIBYX 00pa3IoB.

Bropyto yacTe KOJUIOKCMIIMHOBOH BaThl IOMEILAIOT HA JTHO CYyXOH MPOOMPKU U HArPEBAIOT
e€ B INIaMeHU ropeiku. KoJIJIOKCUINH Ipy HarpeBaHUU PasilaraeTcs U BbUICTAET U3 MPOOUPKHU.

TpeTpro 4acTh KOJIOKCHIIMHA PACTBOPSAIOT PACTBOPSIOT NIPH NIEPEMEIINBAHNN TAJIOUYKON B
CMECH 3TUJIOBOTO CIIUPTA U AMATHIIOBOTO ddupa (1:3). O6pazyercs BI3KUN pacTBOP — KOJUIOIHH.
YacTh KOJUIOAMS HAJIMBAIOT Ha CTEKJIO, IOCJE MCHApeHHs pacTBOPHUTENs oOpa3yercss TBEpAas
MI€HKA. E€ BHOCAT TUTeJIbHBIMM IIUMNIIAMU B Tu1aMs ropenku. [I€HKa Koanoaus cropaet MeJIeH-
Hee, 4eM KOJUIOKCUIIMHOBAsI BaTa.

6) Ilonyuenue u ceoticmea mpuayemama yennionossi. B crakan EMKOCTbIO 25 MJI WK B
baphopoByro HalIKy NOMeIIaoT HeOOJbIION KyCOUeK rMrpocKonrueckoi BaTsl (mpumepHo 0,4
I), 3aJIMBAIOT €r0 BOJIOM U BBIAEPKUBAIOT B HEMl 3-5 MUH. 3aTeM BaTy BHIHUMAIOT U3 BOJbI, OTXKHU-
MaroT B (pUIBTPOBATILHON OyMare, pacIUIbIBAIOT U TOTPYKAI0T HEOOIBIIMMH HOPLMSIMU IIPH HO-
MEIIMBAHUH CTEKJISTHHOW MAJIOYKOW B KOHHYECKYI0 K0J004Ky (50 Mur), B KOTOpPOH HAXOJHUTCS
CMECh 5 MJI YKCYCHOT'O aHTUAPUIA, 5 MII JIEASHON YKCYCHOM KHMCIOTHI U 1-2 Kareib KOHIEHTPH-
POBaHHOI CepHOM KHUCIOTHI (KaTanuzatop). [Ipy BHECEHNHU B KOOy BIaKHOW BAaThl IPOUCXOIHT
pasorpeBaHue peakMOHHONW CMECH, T0ITOMY KOJIOY OXJIaXIaroT X0J10AHOH Bogoi. Kornga camo-
paszorpeBanue cMmecu mnpekparurcs (depes 5-10 muH), K010y MOMENIAlOT B HATPETYIO BOJASHYIO
0aHIO U TIIATEIBHO IEPEMEINBAIOT PEAKIIMOHHYIO CMECh CTEKJITHHOM MAJIOYKOH J0 MOJHOIO pac-
TBOPEHUS LEIJUTH0NI03bL. [10y4eHHbI pacTBOp BBUIMBAIOT TOHKOM CTPYEN IIPU NIEPEMELIMBAHNH B
crakaH ¢ 250 M1 X07104HOM BOABI. Belnasaer aneTuineosiao3a B BUAE XJI0onbeB. Mx oTcachBaoT
Ha BOpOHKE BbIoxHepa, MpoMBbIBAaIOT BOJOW, PACHIMIIBIBAIOT U CyIIaT B pap(opoBOil HallIke Ha K-
nsiieit BojsHoU 6ane. Cyxasl aleTHIeIUII0I03a MPEACTaBIseT co00i aMophHYI0 Maccy, KOTopas
JIETKO pacTHUpaeTcsl B MOPOLIOK. B yciaoBHsIX ombITa moiyyaercs NpeuMyIECTBEHHO TpHAalleTaT
LIEJUTIOJIO3BL.

Hanummre ypaBHeHne peakliMy MOJIy4YeHUs TpUalleTaTa 1eJUTH0I03bI.

YacTh Cyxoro amerara LeJUTI0I03bl IEPEHOCAT B MPOOUPKY ¢ 2 MII alleTOHA U MpH Tepe-
MEIIMBaHUM HarpeBalOT CMECh J0 KUIEHUs. BpliepkuBaroT Nnpu ciiaboM KUIEHUH TPUMEPHO 2
MuH. [lomyueHHsbll pacTBOp CIMBAIOT € OCa/iKa Ha YaCOBOE CTEKJIO MU JAIOT all€TOHY UCIIAPUTHCS.
OO6pa3yeTcs i1 Ha CTeKJIe MIEHKA?

OcTanbHyI0 4acTh CyXOro aleTaTa LeJI0I03bl PACTBOPAIOT MpH c1aboM HarpeBaHuu B 1-
2 ma xsopogopma. [lomyueHHBbIN BA3KUI pacTBOP BHUIMBAIOT HA CTEKIISIHHYO Tu1acTUHKY (10x10)
CM M OCTaBJISIOT B TOPU30HTAILHOM ITOJIOKEHUH JIJIs BBICYITMBAHUS (B BBITSKHOM 1IKady). YToObI
CHSATH IMOJIyYMBIIYIOCS IUIEHKY, CTEKJIO OCTOPO’KHO IMOJIMBAIOT BOJIOM. 3aTeM IUIEHKY BBICYIIH-
BAIOT MEXIY JUCTaMH (PUIbTPOBAILHON Oymaru, U Kycouek €€ BHOCST LIUIIAMU B ILIaMs To-
penku. Jlerko ym oHa 3aropaercsa? Kakoe mpakTHuecKkoe 3HaUYe€HUE UMEIOT alleTaThl [EJUTF0I03bI?

OKkcnepumenmanvhas 3a0a4d.

B tpex npoOupkax HaxoasaTcs: a) KpaxMmai, 0) caxaposa, B) ManbTo3a. C OMOIIBIO Kaye-
CTBEHHBIX peakluil OonpeaeanTe, B Kakoi MpoOUpKe HaXOAUTCS KaKOe BELIECTBO.

IIpakTuyeckoe 3ansaTue 1
Tema: Teopernyeckue 0CHOBbI OPraHMYeCKOM XMMHUH
Bonpocwl 015 noocomosku K 3aHAmMuIO:
1. Tlpupona UHAYKTUBHOTO PdeKTa.
2. Tlpupoma me3omepHoro 3dekra.
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3. IlpaBuna HanucaHus PE30HAHCHBIX CTPYKTYP.

4. Cratuveckuie U JUHAMHYECKUE IIEKTPOHHBIE 3(PPEKTHI.

5. Hcnonb3ys KOHKpETHbIE NpPUMEPH, IMOKAKUTE B3aHUMHOE BIIMSHHE AaTOMOB B
MOJIEKYJIaX OpraHUYeCKuX coeAunHeHuid. OTBET MOATBEPIUTE HEOOXOTUMBIMU YpPaBHEHUSMU
peaKIui.

6. IIporonuruyeckas teopus bpencrena.

7. Opranuueckue npoToHcoaepkamue KucioThl. Kmaccudpukanus. CpaBHEHUE KHCIOTHBIX
CBOMCTB.

8. ConpsxEHHbIE KUCIOTH U OCHOBaHUs. [IpumMepsl.

9. Kucnortst JIptouca. OcobeHHocTu ctpoenus. [Ipumeps.

10. XK€ctkue u msarkue kucioThl JIbtonca. Y4yacTue B OpraHu4eCKuX peaKiusx.

3aoanus:
1. Kakwue u3 cienyromux CTpYKTyp SBISIOTCS pe30HaHCHBIMU?

e e
0: :0°
H «e® | os

a) CH;—C—0: " CH;—C=0
'gliz :'c|3H

6) CH,~C—OH " CHy;—C=0:

B) CH,=C=CH, u CH;—C=CH

@ ®
r} CH,—CH=CH, " CH,=CH—CH,

?: :?H
1) CH;—C—CH; ] CH;—C=CH,
2.
* e L] .e
0O: 08
N ..0 | s
e) CH;—N—-0. U CH;—N=0;
o "' ®
® ® oo
X) HC=NH n HC=NH
s @ @
3) CH3;—0—CH, n CH3;—0=CH,

'K @ a-@
n) CH;=CH-CH=0: u CH;—CH=CH-O0:
k) CH3;—~CH=CH—CH; y CH;—CH;—CH=CH;

n)  CHy=CH—CHy u CH;«}b—CHy—QH
*OH

)—C=N

M) CH;—N=C=0; u  CHy—

1. Jns xaxxao# mapel yKa3aHHBIX BBIIIE CTPYKTYp OmpenenuTe 6onee cTabuibHy0. OObICHUTE CBOM
BBIOOD.
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2. YCIOBHBIMH CHMBOJAMH YKa)XUTE HampaBlIeHUE OJJIEKTPOHHBIX 3((EKTOB B CIEAYIOMUX
CTPYKTypax. YKaKUTe 3JIEKTPOHOAOHOPHBIE U AIEKTPOHOAKLIEITOPHBIE IPYIIIIBL.

0 0

/ 7/
a) CH-CH~F  6) CHy—CH,~CH=CH, 5) CHs~C, r) Cl‘CHz—Ci

H OH

0,0 C(/o i
1) CHECH-Cl € CH=CH-N] |~ %) CHy=CH-C{  3) CH=CH~CFy
0 H

B coeauHeHusx ¢ Me30MepHbIM 3(PPEKTOM HM300pa3uTe paclpeiesieHue 3JIEKTPOHHOH
IUIOTHOCTH C TIOMOUIbIO HA0Opa TPAaHUYHBIX CTPYKTYP B ME30(OPMYJIbI.

5. Pacnonoxure dacTunpl B IOpPSAOKE BO3pacTaHUs HX YCTOMYMBOCTH. OTBeT
apryMEHTUPYWUTE.

@ @ ®
a) CH3CH2_(|:“CH3 CH2:CH"”CI_CH3 CHg"'CHg"‘(EH_CH3
CH, CH, CH,

6 CH,=CH-CH, CHg—(jZH—('Zl-Iz CHr(I'Z—CH3

CH} CH3
9 e 00 o
B) CH;—CH—CH, CH;=CH-N_ _ CH;—CH,
[ N ] L] O o

6. Kakoe coenunenue siBisercst 0ojee CHIbHBIM OCHOBaHHEM: 2,4,6- TPUHUTPOAHWINH
niu 2,4,6-tpuHuTpo-N,N-1umeTnnanmma?

7. 300pazure cTpoCHHUE NPEUIOKCHHBIX HUXKE COCIMHEHUH B BHJIe HA00pa pPe30HAHCHBIX
cTpykTyp. IlokaxkuTre mpu MOMOIIM CTPENOK, Kak MOXHO INpeoOpa3oBaTh OJHHU MpeelbHble
ctpykTypsl B npyrue: M-NO2CsHsF; n-COCH3CsH4F.

8. DJNEeKTpPOHOJOHOPHBI  HIM  JJEKTPOHOAKLENTOPHBIA  XapakTep  MPOSIBISIFOT
aMUHOTPYyIIa U KapOOKCHIIbHAS IpyNIa B COeIUHEHUAX ?

9. Pacnionoxkute B MOpsAAKE BO3pACTaHUSA KOHCTAHT JTUCCOLMALIUN CIEAYIOIUE KUCIOTHI:
[IUAHOYKCYCHYIO, O-IIHaHONPONMOHOBYIO, [-IIMAaHONPONHUOHOBYIO. ByIyT 1M 3TH KHCIIOTHI
CUJIbHEE YKCYCHOM?

10. Cpeau mnepeyuclieHHBIX COeIMHEHUN BbIOepuTe KHUcIoThl bpencrena u Jlptouca:
STWJIAMUH, XJOpUJ AJIIOMHMHHMS, XJIOPHJI aMMOHMS, METAHOJ, XJIOPHJ JKeje3a, MpOIaHOBas
KHUCII0Ta, (EHOJI, aHUJINH, alleTOH, HUTPOMETAH, alleTHJIEH.

11. Jlonuimunre KNCIOTHO-OCHOBHBIE PABHOBECHS:
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H,0

Ik

C4H90H + HBr

H,0
2. @NHCH3 + H,80, =——=

CH3COON3 + CH3CH 2OH

OOH + C,HsONa
® (&)
s NH.CH; |1 + Q—an —

12. Hamumwre ypaBHEHHE AMCCOLMAIMM JUISL CICAYIOIIMX COCIMHEHWH: a) 3TaH, 0)
TOJYOJ, B) HUTPOMETAH, T') alleTHJICH, 1) TPUHUTPOMETaH. Pacronoxure nepedrcieHHble HX B
MOopsAAKE BO3paCTaHusd KUCIIOTHBIX CBOMCTB.

13. Cpenu nepeynclieHHBIX HIDKE YacTUIl BEIOEpUTE KUCIOTHI JIbtouca:
&

& e -
a):CCl, 6)NR, ®)Br, n)ZnCl, n) :0(C,Hy), €):CCly; x) :S(CH,),

bt

&

IIpakTHyeckoe 3ansATHE 2
Tema: IIpou3BoaHbIe KAPOOHOBBIX KHCJIOT
Bonpocwi 0na noocomoexku k 3anamuio:
1. Tanorenanruapuel. [loxydyeHue ¢ mOMOIIBIO TaoreHua0B dochopa, THOHWIXIIOpUIA, OCH30-
WIXJIOpHUA.
2. CpoiicTBa rajOreHaHTUIAPUIIOB: B3aUMOJCHCTBHE C HYKJICO(QUIBLHBIMH peareHTamu (BOJa,
CIMPTHI, aMMHUAK, aMUHBI, TH/IPa3uH, METAJUIOOPraHUYECKue coequHeHus). BoccranoBnenue 1o
aJbJIETUIOB - 110 PO3eHMYHly U KOMIUIEKCHBIMU THIpUIaMu MeTaJlI0B. B3aumoneiicteue nuaso-
MEeTaHa C raJIoreHaHIuIpHIaMi KapOOHOBBIX KUCIIOT (peakuust ApHara-OicTepTa).
3. A"ruapuael. Metosbl oy4eHus: Aeruparanus KUcioT ¢ nomouisto P20s u graneBoro aH-
THJIPUJIA; allUJIMPOBAHUE COJe KapOOHOBBIX KUCIOT XJIOpaHTHApUIaMU. Peakiuu aHruapuioB
KHCJIOT.
4. Kerensl. [lony4yenue u cBoiicTBa.
5. Cnoxusle 3gupbl. MeTo bl OTyUYeHus: 3TepruuKanus KapOOHOBBIX KUCIOT (MEXaHU3M ), ali-
JMPOBAHUE CIUPTOB U MX aJIKOTOJIATOB allUITaJIOr€HUIaMU U aHTUAPUIAMH, AIKMJIMPOBAHKE Kap-
OOKCHJIaT-MOHOB, PEAKIIMK KHUCIOT C JUA30METaHOM. MeTobl CHHTE3a HUKINYECKUX CIOMKHBIX
3(bUPOB - TAaKTOHOB.
6. Peakiiuu cioxHBIX 2QHUPOB: TUAPOIN3 (MEXaHU3M KHUCJIOTHOTO U OCHOBHOTO KaTajn3a), aMMO-
HOJIN3, epeaTepuduKanys; B3aUMOACHCTBUE C MarHUI- ¥ TIUTUHOPraHMYECKUMH COeAMHEHUSIMH,
BOCCTAHOBJIEHHE /10 CIIUPTOB U aJIb/IETH10B KOMIUIEKCHBIMH T'HIPUAAMU MeTAJI0B. CII0KHO3 PHp-
Has ¥ allMJIONHOBAsl KOHACHCALUU.
7. AMuzbl. MeToibl oJTyueHus: alluJIMpoBaHNe aMMHUaKa 1 aMMHOB, TMPOJIN3 KApOOKCUIIATOB aM-
MoHMsI. CUHTE3 IUKJINYECKUX aMUJIOB - JIAKTaAMOB.
8. CBoiicTBa aMHUJI0B: TUAPOJIN3, BOCCTAHOBIIEHUE JI0 aMUHOB, Jleruaparanus aMmuaos. [Tonstue o
CEKCTeTHBIX neperpynnupoBkax. [leperpynnuposku ['opmana, Kypiuyca.
9. Hutpunsl. MeToasl mosydeHus: aeruapaTtanus amugoB KucioT (¢ momomsio P20s, SOCIy,
POCls), ankunupoBanue aMmOuIeHTHOTOIIMaHKU1-nOHA. CBOMCTBA: THAPOJIN3, AMMOHOJIN3, BOCCTA-
HOBJIEHNE KOMIUIEKCHBIMH THJIPUIAMHA METAJUIOB 10 aMUHOB, B3aUMOJICHICTBUE C MAarHUM- U JIN-
TUHOPTraHUYECKUMHU COETUHEHUSIMU.
3aoanus:
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1. [TomyunTe XJIOpaHTUIPHUA H3OMACIISTHON (2-METHIIITPONIaHOBOW ) KMUCIOTHI. [logeicTByiiTe Ha
HEro TMPUBEICHHBIMU HIKE peareHTamu: 1) Boja, 2) 3TUJIOBBIM cOUpT; 3) IUATUIAMUH
(u36.); 4) TpudTUNIaMuH; S) ruapasuH (u30.); 6) sTuiamarauiiopomus (1 3kB.); 7) mocieaoBa-
TENHHO ITUIMArHUHOpOMUT (2 9KB.) U BOAa, 8) JIUTHHAMATUIKYNpatr; 9) Bogopox  Ha
Pd/BaS0O4; 10) AMBAJI-H.

2. B BameMm pacropshKeHUH MMEIOTCSI 3TaHOJI, OKHCh STHJIEHA M JII0ObIe HEOPraHWYeCKHUe pea-
redTol. [Ipeanoxxure cnocod cuHTe3a MacIsIHON KUCIOTHI.

3. Ilonmyuute aHruapU] MPONUOHOBOW KHUCIIOTHI U3 JHOOBIX PEAreHTOB (IPEIOKHUTE HE MEHEE
Tpex crnocoOoB). [lomelicTByiiTe Ha HETO MPUBEICHHBIMU HIDKE peareHTamMu: 1) Boja; 2) 3TaHO;
3) orunamun;  4) amoMoruapua utus (130.), 3aTeM Boja; 5S) MeTuiMarauiopomun (u30.),
3areM Boja. [IpuBenuTe MexaHU3MbI peaKIIHA.

4. Tlonyuyute cMelIaHHBINA aHTUJIPU MyPaBbUHON U YKCYCHOH KucioT. IlonelicTByiite Ha Hero 1
9KB. nunepuanHa. Kakue coequnenus npu 3Tom noiyyarcs? OTBeT moaApoOHO MOTUBUPYHTE.

5. W3 6pomben3ona u Oen3anpaeruaa noryanre N-peHmiaMmu 6eH30HHOM KHCIOTHI.

6. Vcxona n3 MasioHOBOTO 3(upa, aJuIUI0BOr0 U STUIOBOTO CIIUPTOB, MOJIYUYUTE 2-3TUIINEHTEH-4-
OBYIO KHUCJIOTY.

7. IIpenoxuTe HECKOIBLKO METOJOB CHHTE3a KeTeHa U3 JMoObIX peareHToB. lloneiicT-ByiiTe Ha
HEro TEPEYMCICHHBIMU HIDKE peareHtamu: 1) Boxa; 2)staHon; 3) ammuak; 4) yKCcycHas
KHCII0Ta; 5) MPOMMOHOBAsI KUCIIOTA.

8. CTpyKTypHBIC a30THBIC aHAJIOTU KeTeHOB — wu3omuaHatel. RN=C=0, rne R=ankun, apwui.
[Tpennoxute cnocod momyueHus: GeHUIM30MaHaTa U3 OCH3WIXJIOPHIa U HEOPTaHUYECKUX pea-
reHToB. (Becnomuute neperpynnupoBky Kypruyca). IlogeiicTByiite Ha (peHunM3oUMaHaT ciery-
IOIIUMH peareHTamu: 1) Boza; 2) aTaHoi; 3) aMMHaK; 4) METHJIAMHH; S)ITUTICPUINH.

9. 13 nponanona-1 u HEOPraHMYECKUX PEareHTOB MOIYYHUTE 2-METHIINIEHTEH-2-0BYIO KUCIIOTY. 3.
[IpenoxuTe HECKOIBKO METOJIOB CHHTE3a ATHJIOBOro 3dupa OeH3oiHOW kuciotel. [logeii-
CTBYHTE Ha HEro IepednciIeHHbIMH Hmke peareHtamu: 1) NaOH/H20; 2) H20/H+; 3) H-
C5H110H/H+; 4)u-C5H110H/OH-; 5) LiAlH4,3atem H30+; 6) AWMBAJI-H.

10. U3 renTaHAMOBON KUCIOTHI HOJY4YUTE OKCHUMIIMKIOrekcaHoHa. Kakoe coeauHeHue moiy-
YHUTCS, €CJIU HATPETh €ro B MPUCYTCTBUH CEPHON KUCITOTHI?

11. Mcnionb3yst peakiunio cIokHOI(DUPHON KOHACHCAIIUU TTOJIYYUTE IIUKIOTeKCaHInoH-1,4.

12. U3 0-XJIOpyKCYCHOM KUCIOTHI M JPYTUX HEOOXOAUMBIX peareHTOB MOJIYYUTE JIMMOHHYIO KHC-
J0TY.

13. U3 anieToHa 1 Apyrux HEOOXOIUMBIX PEareHTOB MOTy4YHUTEe IeNTaHJuoH-2,0.

14. Kak ocymiecTBUTh cleyrolee MpeBpalieHne: 3TUIaneTaT — reKCaHanoH-2,6.

15. Kak ocymiecTBuTh cienyroliee npeBpalleHue: dTUIaleTaT — 3TUIOBBIN 3(up 4-ruapoKcu-
MEHTAaHOBOM KHMCIJIOTBHI.

6 IMJAKTHYECKHUE MATEPUAJIBI JJ51 KOHTPOJA(CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA
6.1 OneHouyHble cpeACTBa, MOKA3ATEJIM M KPUTEPUH OLIeHUBAHUS KOMIIeTeHIHii

WNupekc OneHouyHoe IToka3zarenn Kpurepun onenuBanus
KOMIIe- CPEICTBO OLICHUBAaHMS c(OPMHPOBAHHOCTU KOMITETEHIIUI
TEHIIUU
OIIK-1 Otuer mo nabo- | Huskuit — HeyH0- | CTaBUTCS, €CIIU IOMYIIEHbI CYIeCTBEHHBIE
paTopHOl  pa- | BIETBOPUTEIHHO OMIMOKHU (B XO/I€ IKCIIEPUMEHTA, B 00BsIC-
6ote HEHUH, B OQOpPMIICHHU PAOOTHI, IO TEX-

HUKE O€30IacHOCTH, B paboTe C Belle-
CTBaMH W TIpubOpamm), KOTOpbIe HE HC-
MPABIIIOTCS JTaXKe 10 YKAa3aHUIO TPeroia-
BaTersl.
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IToporosslii — yzno0-
BJIICTBOPUTEIIEHO

CTaBUTCS, €CIU JIOMYyIICHBl OJHa-
JIBE CYIIECTBEHHBIC OMIMOKHU (B XOAE DKC-
MepuMeHTa, B 00BsICHEHUHU, B odopmiie-
HUU paboThI, 110 TEXHUKE 0€30M1aCHOCTH, B
paboTe ¢ BemecTBaMu U MpUOOpamu), Ko-
TOPBIC UCTIPABIISIOTCS C IIOMOIIBIO MPETO-
JIaBaTelIsl.

ba3oBblii — x0po1110

a) paboTa BBITIOJIHEHA TPABWIILHO, O3 CyIIIe-
CTBEHHBIX OIIMOOK, C/ICNIaHbl BBIBOJIBI;

0) JOMyCTUMBI: HETIOJTHOTA MIPOBEJICHUS WU
oopmileHHsI HKCTIEpUMEHTa, OJIHA-ABE He-
CYIIECTBEHHBIC OLTMOKH B MPOBEICHUN WU
o(opmIteHHH SKCTIEPUMEHTA, B IIPaBUIIaX pa-
OOTBI C BENIECTBAMH M TPHOOpaMu

Bricokuit — ort-
JINYHO

a) paboTa BHIMOJIHEHA TOJHO, MPAaBUIIBHO,
0e3 CyIIECTBEHHBIX OINMUOOK, CIIC/IaHbI BbI-
BO/JIBI,

0) SKCIEPUMEHT OCYIIECTBJICH IO TUIAHY C
YYeTOM TEXHHKH OC30MaCHOCTH M IPABHII
paboThl C BelIeCTBAaMH W TMPHOOpaMHU; B)
UMEIOTCST OPTaHU3AIIMOHHBIC HABBIKU (ITOJI-
JICP>)KUBACTCS YMCTOTA PA0OYETro MeCTa | T10-
PSIIOK Ha CTOJIE, SKOHOMHO HCIIONB3YIOTCS
PCAKTHUBBI).

Komnoksuym

Huzkuii  —Heyno-
BJICTBOPUTEIIHLHO

- He3HAHHE MTPOTrPAMMHOTO MAaTEePUAIIA;

- IPH OTBETE BO3HHUKAIOT OIIUOKH;

- 3aTPyJHEHUS TPU BBHIMIOJTHCHUH TPAKTH-
YECKUX paloT.

IToporossrii —
YAOBJIETBOPH-
TEJIBHO

- YCBOEHHE OCHOBHOT'O MaTepHaa;

- IPY OTBETE JIOITyCKAIOTCS HETOUHOCTH;

- IIPH OTBETE HEJOCTATOYHO TPABHIbHBIC
(bopMyIHPOBKH;

- HapyIIEeHHUE MOCIIeI0BATEILHOCTH B U3JI0-
JKEHUH MTPOTPaMMHOT0 MaTepHaa;

- 3aTpyJHCHUS B BBIOJHECHHH IMPaKTHUe-
CKMX 3a/IaHHM.

ba3oBblii — x0po11o

- 3HaHWE TPOrPaMMHOTO MaTEpHAIIA;
- TPaMOTHOE H3JI0XKEeHHE, 0e3 CYIIeCTBEH-
HBIX HETOYHOCTEHN B OTBETE HA BOIPOC;

- IPaBUJIBHOE IPUMEHEHUE TEOPETUYECKUX
3HAHUM;

- BJIaJICHUE HEOOXOAMMBIMU HaBbIKAMU TPU
BBITIOJHEHUH M TPAKTHYECKUX 3a/1a4.

Bricokuii — ort-
JIAYHO

- INIyOOKOE ¥ MPOYHOE YCBOCHHE MPO-
TPaMMHOTO MaTepHuaa;

- TIOJIHBIE , TIOCITIE0BATEIbHBIC , TPAMOT-
HBIC U JIOTHYECKH M3JIaraeMbIe OTBETHI TPH
BUJIOM3MEHEHHH 3a/IaHUS;

- CBOOOJTHO CITPABJISFOIINECS C IIOCTABJICH-
HBIMH 33/1a4aMH, 3HAHHsI MaTepUaa;

- MPaBWJIBHO 00OCHOBAHHBIC MPUHSATHIC Pe-
ICHUS;
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- BJIaICHUC pa3HOCTOpOHHI/IMI/I HaBBIKaAMHU U
[pUEMaMH BBITIOJIHEHHS TPAKTUYECKUX Pa-
0oT.

KoHntposbHas
pabora

Huskuit — Heyno-
BJIETBOPUTEIIHLHO

JIOITYCTHII YU CJIO OIIMOOK U HEJ0YETOB Ipe-
BOCXO/sIIIee HOPMY, IIPU KOTOPOM MOXKeT
OBITh BBICTABJICHA OIICHKA «3)

[ToporoBbiii —
YAOBJIETBOPU-
TEIbHO

€CITH CTYJICHT MPABHIILHO BBITOIHIII HE
MEHEee TOJIOBUHBI PA0OTHI WM JIOTYCTHIL:
He OoJiee ABYX IrpyObIX OIIMOOK; HIIA HE
Oosiee oHOM rpy0OOt U 0THON HETpyOoit
OIIMOKH U OJTHOTO HEJI0UeTa; WK He OoJiee
JIBYX-TPEX HETPYOBIX OIIMOOK; UIH OJHOU
Herpy0oi OIMOKY U TPEX HEJ0UETOB; UITU
MIPH OTCYTCTBUU OLIUOOK, HO MPH HATTUIHUU
YEThIPEX-TISITH HEJIOUETOB.

ba3oBblii — X0po110

CTYJCHT BBITIOJIHUI pabOTy MOJTHOCTHIO,
HO JIOTYCTHJI B HEl: He OoJiee OJTHOM He-
rpy0o0ii OIITMOKK U OJTHOTO HEJ0UeTa UITN
He Oosiee IBYX HEIOUYETOB

Bricokunn —
JINYHO

OT-

pabota BeIoTHEHA O€3 OIMMOO0K, YKa3aHbI
BCE pacueTHbIe (OPMYJIbI, SIUHULIBI H3ME-
penus, 6e3 OmnOOK BHIITOIHEHB MaTeMa-
THUYECKUE PACUCTHI

VYyeOubie
J1a4n

3a-

Hwuszkuit —Heyno-
BJICTBOPUTEIIHLHO

JOITyCTHJI YUCIIO OMIMOOK M Heoue-
TOB MPEBOCXOJIAIIEE HOPMY, MPU KOTOPOI
MOJKET OBITh BBICTABJICHA OIEHKA «3%»

[ToporoBbiii —
Y0BJIETBOPH-
TEIBHO

CTYJEHT IPaBUIIbHO BHITIOJIHUI HE MEHEe
TIOJIOBUHBI Pa0OTHI WIIH JOMYCTHII: HE 00-
jee ABYX rpyObIX omMOOK; UM He Oosiee
OJIHOH rpy0oii 1 0J1HOM Herpy0Ooil OIMOKH
U OJIHOTO HEJI0YeTa; WK He OoJee AByX-
TpeX HerpyObIX OIIMOOK; UM OJJHOU He-
rpy0oii oIIMOKH U TpeX HEelI0UETOB; WIN
IIPY OTCYTCTBUH OIMINOOK, HO TIPU HAJTHIUH
YEThIPeX-TISITH HEJI0UETOB.

ba3oBblii — X0po110

CTYJICHT BBITIOJIHWI pa0OTy MOJHOCTHIO, HO
JOTTYCTHII B HE: He OoJiee 0/1HO Herpy0oit
OIIMOKK U OJJHOTO HEeAOYeTa WK He Ooee
JIBYX HEJI0YETOB

Bricokuit —
OTJIMYHO

paboTa BbINIOJIHEHA 0€3 OIINOO0K, YKa3aHbI
BCE pacueTHbIe (POPMYIIbI, €AUHUIIBI U3ME-
peHusi, 6e3 omKOOK BBITOJIHEHBI MaTeMa-
TUYECKUE PACUYEThI

Tect

Huzkwuit — no 60
OaIoB (HEYyI0BIIC-
TBOPUTENBHO)

[Toporossrii — 61-
75 GaynoB

32 BEPHO BBIIIOJIHEHHOE 3a/1aHUE TECTHPYE-
MBIH MOJTy4YaeT MaKCUMaJIbHOE KOJIMYECTBO
0aJ10B, IPEAYCMOTPEHHOE JIJIs 3TOTO 3a/1a-
HUS$, 32 HEBEPHO BHITIOJTHEHHOE — HOJIb Oaj-
noB. [locne npoxoxxaeHus Tecta CyMMHUpPY-
I0TCS Pe3yJIbTaThl BHITIOJHEHHS BCEX 3aja-
HUI.
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(ynosneTBopu-
TEJILHO)

bazoBeiii — 76-84
OaIOB (XOPOIIIO)

Bricokuii — 85-100
0aJLI0B
(oTIIMYHO)

ITogcunThIiBaeTCA MPOLEHT MPABUIBHO
BBITNIOJHEHHBIX 3aJaHUN TECTA, MOCIIE YEro
3TOT MPOLEHT IIEPEBOAUTCS B OLIEHKY, PY-
KOBOJCTBYSICh YKa3aHHBIMU KPUTEPUAMU
OLICHUBAHMSL.

OIIK-2

Otuer no n1abo-
paTopHoii pa-
oote

Huskuit — Heyno-
BJIETBOPUTEIIHLHO

CTaBUTCS, €CJIH JIOMYIICHBI CYIIECTBEH-
HbIE OIMOKY (B X0/€ JKCIIEPUMEHTA, B
00BsiICHEHHH, B OPOPMIIEHUHU PAaOOTHI, IO
TEeXHUKE 0€30I1acCHOCTH, B paboTe C Bellle-
CTBaMH U MPUOOpaMu), KOTOPHIC HE HC-
MPABJIIOTCS JJAXKE M0 YKa3aHUIO MPEToia-
BaTelsl.

IToporosslii — yn10-
BJIETBOPUTEIILHO

CTaBHTCS, €CIIU JOMYIIEHBI OJJHA-/[BE
CYIIIECTBCHHBIC OIMUOKH (B XO/I¢ IKCIEPH-
MEHTa, B O0ObSICHEHUH, B 0hOpMIICHHH pa-
00TBI, MO TEXHUKE OE30MacCHOCTH, B pa-
0oTe ¢ BelecTBaMH M Npudopamu), KOTO-
pBI€ UCIIPABIIAIOTCS C TIOMOIIBIO TMPerno/ia-
BaTeIsL.

ba30BsIi1 — XOpo1o

a)paboTa BBINIOJIHEHA MTPaBWIIbHO, O€3 CyIIle-
CTBEHHBIX OIIMOOK, C/ICJIaHbI BEIBOJIBI,

0) IOMYCTUMBI: HETIOJIHOTA MPOBEICHUS HIIN
oopmIleHHsT IKCIIEPUMEHTa, OJHA-IBE He-
CYIIECTBEHHBIE OITMOKH B IMPOBEICHUN WIIN
0 OpMIICHHUH IKCTIEPUMEHTA, B ITPaBUJIaX pa-
0O0TBHI C BelllecTBaMU U Ipudopamu

Bricokuii — ot-
JIMYHO

a) paboTa BBINOJIHEHA [TOJHO, PaBUIIBHO,
0e3 CyIIeCTBEHHBIX OIMOOK, C/IEIaHbI BbI-
BOJIBI;

0) PKCIEpUMEHT OCYIIECTBIIEH IO IUIaHy C
YUETOM TEXHHMKHM O€30MacHOCTH W TPaBUII
paboThl C BemiecTBaMM M IpuUOOpaMu; B)
MMEIOTCSI OpraHU3allIOHHbIe HaBBIKU (IOJ-
JIeP>)KUBACTCS YMCTOTA PAOOYEro MecTa H T10-
PSJIOK Ha CTOJIEe, SKOHOMHO HCIIOJIb3YIOTCS
PEAKTHUBBI).

YK-1

KonnokBuym

Hwuszkui —seyno-

- HE3HAHUC MTPOrpaMMHOI0 MaTepuaia,

BJICTBOPUTCIIBHO - [IpU OTBETC BO3HUKAIOT OI_HI/I6KI/I,
- 3aTpyJIHEHUS TPU BBHIMOJTHEHUU MPAKTH-
YeCKHX paboT.
[Toporossrii — - YCBOGHHE OCHOBHOTO MaTepHuaa;
YAOBJICTBOPH- - [IpAU OTBETEC JOIMYCKAOTCA HCTOYHOCTH,
TEIHHO - IPU OTBETE HEIOCTATOYHO MPaBUILHBIC

(bOopMyIINPOBKH;
- HapyIlIeHHe MOCIIeI0BaTeIbHOCTH B U3JI0-
KCHUU TIPOTPaMMHOTO MaTepHaa,
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- 3anyl[HeHI/I$I B BBIIIOJIHCHUN HpaKTI/I‘-Ie-
CKUX 3aJaHuil.

ba3oBblii — XOpo1110

- 3HaHUE TPOrPaMMHOTO MaTEpUAIIA;
- FPaMOTHOE U3JI0KEHUE, 0e3 CyIIeCTBEH-
HBIX HETOYHOCTEHN B OTBETE HA BOIPOC;

- IPaBWJIbHOE IPUMEHEHUE TEOPETUYECKUX
3HAHUM;

- BJIaJIeHHe HEOOXOAUMBIMHU HaBbIKaMU MPU
BBITIOJHEHUH U IPAKTHYECKUX 3a/1a4.

Bricokuit  —
JIMYHO

OoT-

- r1yOOKO€ U MPOYHOE YCBOECHHUE MPO-
rPaMMHOI'0 MaTepUaa;

- MOJIHBIE , TTOCJIEIOBATEIBHBIC , TPAMOT-
HBIC U JIOTUYCCKHU U3JIaracMbI€C OTBCTHI HpI/I
BHJIOU3MEHEHHUH 3aaHUS;

- cBOOOJIHO CIIPABJISIOIINECS C TOCTABJICH-
HBIMH 3a/1a4aMH, 3HAHHUs MaTepHaa;

- MPAaBWJIbHO 00OCHOBAHHBIE IPUHSTHIC Pe-
LICHUS;

- BJIaICHUC pa3HOCTOpOHHI/IMI/I HaBBIKAMHU U
[pHEeMaMH BBIIIOJHEHHS TPAKTHYECKUX Pa-
0o0T.

Ortuer o j1abo-
paTtopHoOu pa-
oore

Hu3skuii — Heyno-
BJIETBOPUTEIILHO

CTaBHUTCS, €CIIM JIOMYIICHBI CYIIECTBEH-
HbIC OITMOKH (B X0JI¢ IKCIEPUMEHTA, B
00bsicCHEeHHH, B 0OPMIICHUHU PabOTHI, IO
TEXHUKE 0€30I1acHOCTH, B paboTe C Bele-
CTBaMH ¥ MPUOOPAMH), KOTOPBIE HE HUC-
MPABIIAIOTCA JaXKe M0 YKa3aHUIO MPero/a-
BaTeIsL.

IToporossiii — yzo0-
BIIETBOPUTEIILHO

CTaBUTCS, €CIIM JIOIYIIEHbI OJIHA-]IBE CY-
IIECTBEHHbIE OMIMUOKH (B X0/1€ IKCHEPHU-
MEHTa, B 00BbSICHEHUH, B OPOpMIIEHUH pa-
00THI, MO TEXHUKE O€30MacCHOCTH, B pa-
0oTe ¢ BelecTBaMy U Mpudopamu), KOTo-
pBIE€ HCIIPABIIAIOTCS C IOMOMIBIO MTPENOIa-
BaTesl.

ba3oBblii — X0po110

a) paboTa BBINOJIHEHA [TPABUIILHO, O€3 Cy-
IIECTBEHHBIX OLIMOOK, C/I€aHbl BEIBOADI;
0) JIOMyCTHMBI: HENOJHOTAa MPOBEACHUS
i oOpMIIEHHSI SKCIIEPUMEHTA, OJIHA-/BE
HECYILIECTBEHHbIE OIIMOKM B TNPOBEAECHUU
Wi 0pOpPMIIEHUH SKCIIEPUMEHTa, B IIPaBU-
Jax paboThl ¢ BelllecTBaMU U IpHOopaMu

Bricokunn —
JINYHO

OT-

a) paboTa BBHITIOJHEHA TTOJTHO, TIPABUIILHO,
0e3 CyIIeCTBEHHBIX OIIMOOK, CIIeTaHbl BbI-
BO/IbI,

0) SKCIEPUMEHT OCYIIIECTBJICH T10 IIaHy C
Y4ETOM TEXHUKHU 0E30MaCHOCTH U MPABHIT
paboTHI C BENIECTBAMH M IPHOOPAMH; B)
UMEIOTCS OPraHN3aIMOHHBIC HABBIKH (101~
JIeP)KMBACTCS YMCTOTA paboyero Mecra u
MOPSIIOK Ha CTOJIE, SKOHOMHO HCIOJb3Y-
IOTCSI PEAKTHBBI).
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I1K-1

Oruer o nabo-

paTopHoit
bore

pa-

Hwuskuit — Heyno-
BJIETBOPUTEIHHO

CTaBUTCS, €CIIH JIOMYIICHBI CYIIECTBEH-
HbIE OIMOKY (B X0/€ JKCIIEPUMEHTA, B
00BsiICHEHHH, B O(OPMIIEHUHU PAaOOTHI, IO
TEXHHUKE 0€30MMacHOCTH, B paboTe C Belle-
CTBaMH W NMPUOOpaMu), KOTOPHIC HE HC-
MPABIIIOTCS JAXKE M0 YKa3aHUIO MPETo/a-
BaTelsl.

[ToporoBsslii — y0-
BJIETBOPUTEIILHO

CTaBHTCSl, €CITU JOMYIIEHBI OJJHA-/[BE
CYyIIIECTBCHHBIC OMUOKH (B XO/Ie IKCIEPH-
MEHTa, B O0OBSICHEHHH, B 0()OPMIICHUU pa-
0O0THI, IO TEXHHKE OE30MacHOCTH, B pa-
0oTe ¢ BelecTBaMH U NMpudopamu), KOTO-
pBI€ UCIIPABIIAIOTCS C TIOMOILBIO MPerno/ia-
BaTeJIs.

ba3oBblii — x0po1o

a) paboTa BBITIOJIHEHA TIPABUIIBHO, 0€3 Cy-
IECTBEHHBIX OIINOOK, C/ICJIaHbI BEIBOJIBI,

0) IOMyCTUMBI: HETIOJIHOTA MPOBEICHUS WU
oopmIleHHsT IKCIIEPUMEHTa, OJHA-IBE He-
CYIIECTBEHHBIE OIIMOKH B IMPOBEICHUU WU
o(opMIIeHHH FKCTIEPUMEHTA, B IIPaBUJIaX pa-
0O0TBHI C BelllecTBAMU U ITpubopamu

Bricokuii — ot-
JINYHO

a) paboTa BHIIOJIHEHA ITOJTHO, IPABUIIBHO,
0e3 CyIIeCTBEHHBIX OIUOOK, C/ICIAaHbI BbI-
BO/IbI;

0) PKCIEPUMEHT OCYIIECTBIIEH IO IUIaHy C
y4eTOM TEXHUKH O€30MacHOCTU W IPaBHII
paboTHl C BEIIECTBAMH M TIPHOOPaMH; B)
UMEIOTCSl OpTraHM3allMOHHBIE HAaBBIKH (IOJI-
JICP>)KUBACTCS YMCTOTA PAdOYEro MecTa M 1o-
PSJIOK Ha CTOJIEe, SKOHOMHO HCIIOJIb3YIOTCS
PEAKTHUBBI).

Konnoksuym

Huskuit  —Heyno-
BHGTBOpI/ITeJ'II)HO

- He3HaHHE MTPOTrPAMMHOT0 MaTepHaa;
- [IpU OTBETC BO3HUKAIOT OHII/I6KI/I,

- 3aTpyJHEHUS TPU BBHIMOTHEHUU MPAKTH-
YECKUX padoT.

IToporoselii —
YZIOBJIETBOPH-
TEIBHO

- YCBOEHHE OCHOBHOT'O MaTepHaa;

- IPY OTBETE JOIMYCKAIOTCS HETOUHOCTH;

- IpU OTBETE HEJIOCTATOYHO IMpPaBUIIbHBIE
(bOopMyIINPOBKY;

- HapyIIeHHE NOCIeA0BaTENbHOCTH B U3J10-
KEHUU TTPOTPaMMHOTO MaTepHaia;

- 3aTPy/HEHHS B BBINOJHEHUU IMpPaKTHUe-
CKHX 3aJaHUH.

ba3oBblii — xopo1o

- 3HaHUE IPOrPaMMHOTO MaTepUalIa;

- TPAaMOTHOE HU3JIOKEHHE, 0e3 CYIIeCTBEH-
HBIX HETOYHOCTEHN B OTBETE Ha BOIPOC;

- TPaBWJIbHOE TPUMEHEHUE TEOPETUUECKUX
3HAHUM;

- BJIaJIcHUEe HEOOXOIMMBIMU HAaBBIKAMH TIPU
BBINIOJHEHUH M IPAKTHYECKUX 3a/1a4.

Bricokuii — or-
JINYHO

- TIIy0OKO€ U MMPOYHOE YCBOCHHE TPO-
IrPaMMHOT'0 MaTepUaIa;
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- TIOJIHBIE , TIOCIIE0BATEIbHBIC , TPAMOT-
HBIC U JIOTHYECKH M3JIaraeMbIe OTBETHI TPH
BUIOM3MEHEHNH 3a0aHUS;

- CBOOOJTHO CITPABJISIOIINECS C MIOCTABJICH-
HBIMH 33/1a9aMH¥, 3HAHHS MaTepHaa;

- IPaBUJIBHO 00OCHOBAHHBIC PUHSATHIC Pe-
[ICHU,

- BJIaJICHUE Pa3HOCTOPOHHUMH HaBbIKAMH U
MIPUEMaMHU BBITIOJIHEHUS TPAKTUYECKHUX Pa-
00T.

Huskuit — Heyno-

A0ITYCTHII YUCIIO OIIMOOK U HCOOYCTOB IIPC-

BJICTBOPUTEIILHO BOCXOJISIIIIEE HOPMY, TIPU KOTOPOH MOXKET
OBITh BBICTABJICHA OIICHKA «3)»

[ToporoBbrii — €CITH CTYJICHT MPABHIILHO BBITOJIHIII HE

YIOBIIETBOPH- MEHEE MOJOBUHBI pa0OThI MU IOy CTHIT:

TEIBLHO He OoJiee ABYX IrpyObIX OMIMOOK; HIIA HE

Oosee oHOM rpy0oii U 0JTHOM HerpyOoi
OLIMOKH U OJJTHOTO HEJ0UeTa; WK He Oojee
JIByX-TPEX HErpyObIX OLIMOOK; NN OJHON

BazoBeiii — 76-84
0aJITI0B (XOPOIIIO)

Brrcoknii — 85-100
0amioB
(oTnHM4HO)

KonrpomnbHas Herpy0oil oMOKy U Tpex HEJJOUETOB; WU
pabora IIPH OTCYTCTBUU OMIUOOK, HO MIPH HAJTUIHU
YeThIpeX-TISITH HeJI0UETOB.
bazoBeIii — XOpOIIO | CTYAEHT BBIOIHII paObOTy HOTHOCTHIO,
HO JIOITyCTHJI B Heli: He OoJiee 0/1HOM He-
rpy0o0if OIITMOKK U OJTHOTO HEJ0UeTa UITN
He 0oJiee IBYX HEJIOUETOB
Beicokuii — oT- | paboTa BbIOTHEHA 0€3 OMMOOK, yKa3aHbI
JUYHO BCE pacueTHbIe (POPMYJIbl, €AUHULIBI U3ME-
penus, 6e3 OmuOOK BRITOTHEHBI MaTeMa-
TUYECKUE PACYETHI
Huzkuii — 10 60 3a BEPHO BBINOJHEHHOE 33JIaHUE TECTUPYE-
0aoB (HEyZOBJe- | MBI MOTydaeT MaKCUMaIbHOE KOJIUYECTBO
TBOPUTEIBHO) 0a10B, IPEAYCMOTPEHHOE IS 3TOTO 3a/1a-
[ToporoBerit — 61- | HHs, 32 HEBEPHO BBINOIHEHHOE — HOJIb Oall-
75 GainoB 10B. [Tocne MpoxokKaeHus TeECTa CyMMUDPY-
T (ymoBierBopu- I0TCS PE3YJIbTaThl BHITIOJHEHMS BCEX 3aja-
eet TEJIbHO) HUH.

HO,[[C‘II/ITLIBEICTCH MNPOLCHT IIPABUIIBHO
BBITTIOJTHECHHBIX 3a)1aH1/1171 TECTA, IIOCJIC 4Y€ro
9TOT MPOLCHT IEPEBOAUTCA B OLICHKY, PYy-
KOBOACTBYACH YKa3aHHBIMH KpPUTCPUAMH
OLICHUBAaHWA.

6.2 IIpoMeskyTOYHASI aTTECTALUS CTYAEHTOB MO AMCIHHUIINHE

IIpomexxyTo4uHast aTTecTanys ABISETCSA MPOBEPKOM BCEX 3HAHUI, HABBIKOB U YMEHUH CTYy-
JICHTOB, IPUOOPETEHHBIX B IPOIIECCe N3YUEHUS JUCUUIUTMHBEL. DOpMOii MPOMEXYyTOUHOI aTTecTa-
[IUU 10 AUCLUITIIMHE SIBJISIETCS 3a4€T, IK3aMeH, 3allluTa KypCcoBOU paboThlI.

JUist OLleHMBaHUS pPE3yJIbTATOB OCBOCHMS JMCLUIUIMHBI IPUMEHSAETCS CIEAYIOLIUe

KPUTEpPUU OLICHUBAHUS.

Kpurtepun oneHMBaHus YCTHOTO OTBETA HA 3a4eTe
OneHka «32a4TEHO» BBICTABJISETCS CTYACHTY, €CIH:
1. Bormpocs! pacKpbIThl, H3JI05KEHBI JIOTHYHO, 0€3 CYIIECTBEHHBIX OLIHOOK.
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2. IloxazaHo yMeHUE WILTIOCTPUPOBATh TEOPETUUECKHUE MOT0KEHHSI KOHKPETHBIMU MTPUMe-
pamu.

3. [IponeMoHCTpUPOBAHO YCBOCHUE PaHEE N3YUYEHHBIX BOIIPOCOB, C(HOPMUPOBAHHOCTH
KOMIIETEHIINH, YCTOMYUBOCTD UCIIOJIb3yEMBIX YMEHUN U HABBIKOB.

JlonyckaroTcs He3HaYUTeNbHbIE OINOKH.

OueHka «He 3aUYTEHO0» BHICTABIISICTCS, €CIIU:

1. He packpbITo OCHOBHOE COJIep:KaHue Y4eOHOro MaTepuaia.

2. OOHapyXeHO HE3HAHKE WJIM HETIOHMMAaHKE OOJbIICH WIN HanboJliee BAXKHON 4acTh
y4eOHOro MarepHara.

3. JomymieHsl omuOKY B ONPEISIICHUN TOHITHIA, KOTOPBIC HE UCTIPABJICHBI TIOCTIE HEe-
CKOJIBKMX HaBOJSLIUX BOIIPOCOB.

4. He chopMUpOBaHBI KOMIIETCHIINN, YMEHUS U HABBIKH.

Kpurtepun oneHnBaHus YCTHOIO OTBETA HA IK3aMeHe

Ouenka «5» (OTJIMYHO) CTaBUTCS, €CJIH CTYICHT:

1. [TostHO pacKkpbITO coAepxkaHue MaTepuaia OuseTa.

2. Marepuan u37M0KE€H TpaMOTHO, B ONPEIEICHHON JIOTMYECKON MOCIe0BAaTEIbHOCTH,
TOYHO UCIOJIb3YETCS TEPMUHOJIOTHSL.

3. IlokazaHo yMeHHE WIUTFOCTPUPOBATH TEOPETUUECKHUE TOJIOKEHUSI KOHKPETHBIMH IPUME-
pamMu, IPUMEHSATh UX B HOBOW CUTyalUH.

4. TIpoIeMOHCTPUPOBAHO YCBOCHHE PAHEE M3YUYCHHBIX COMYTCTBYIOIIMX BOIPOCOB, Cop-
MHPOBAaHHOCTh U YCTOMYMBOCTh KOMIIETEHLIUN, YMEHUN U HABBIKOB.

5. OTBeT Npo3ByYasl CaMOCTOSTEIbHO, 0€3 HABOASAIINX BOTIPOCOB.

6. JlonyiieHsl oiHa — IB€ HETOUHOCTH NPU OCBELLIEHUH BTOPOCTENEHHBIX BOIIPOCOB, KOTO-
pbI€ UCTIPABJISIFOTCS 110 3aMEUYaHUIO.

Ouenka «4» (Xo0pouo) CTaBUTCS, €CIIH:

OTBET CTYJICHTA YJOBJICTBOPSET B OCHOBHOM TPe€OOBAaHUSM Ha OLICHKY «5», HO MPHU 3TOM
MMeEET OJINH U3 HEAOCTATKOB:

1. B u3n0xeHuu omymeHsl HeOobIme mpo0erbl, He HCKa3UBIINE COICP)KaHNE OTBETA.

2. JlonyuieHsl OMH — JIBa HEAOYETA MPU OCBEIICHUH OCHOBHOTO COJEPKAHMS OTBETA, HC-
MpaBJICHHBIC 110 3aMEUYAHUIO IK3aMeHaTOopa.

3.70MyIIeHbI OIIMOKa UK O0Jiee ABYX HEJ0YETOB MPHU OCBEIICHUN BTOPOCTENIEHHBIX BOTIPO-
COB, KOTOpPBIE JIETKO UCIIPABJISIOTCA 110 3aMEUaHUIO dK3aMeHaTopa.

Ouenka «3» (y10BJIeTBOPUTEIbHO) CTABUTCS, €CIIU:

1.HemonHo miau HEMOCIEA0BATEIBHO PACKPBITO COACpKaHWE MaTepHaia, HO MOKa3aHo 00-
niee NOHMMaHUE BOIPOCA U MPOJAEMOHCTPUPOBAHBl YMEHHUsI, JOCTATOUHbIE ISl JAlbHEHIIEro
YCBOEHUSI MaTepHuaia.

2. Imenuck 3aTpyIHEHUS WU AOMYIIEHBI OUTMOKH B OMpPEIEICHUN MMOHATHH, UCTIOIh30Ba-
HUU TEPMHUHOJIOTHH, UCTIPABIIEHHBIE MOCIIE HECKOJIBKUX HABOSIIUX BOTIPOCOB.

3. IIpu HEMOMHOM 3HAHUU TEOPETUUYECKOTO MaTepHualia BhISIBJIEHA HEIOCTaTOYHAas chopmu-
POBaHHOCTH KOMIIETCHIINI, YMEHHI 1 HABBIKOB, CTYJICHT HE MOKET MMPUMEHUTh TEOPUIO B HOBOMU
CUTYaIlUH.

4. PenieHune pacueTHOM 3a7ja4M BBI3BIBAET 3aTPYIHCHHUS.

Onenka «2» (Hey10BJIETBOPHUTEIBHO) CTABUTCS, ECIIN:

1. He packpsITO OCHOBHOE COJIEp)KaHKE YIEOHOT0 MaTepuraa.

2. O6Hapy>KeHO He3HAHKE WJIM HEMOHUMaHue OoJbIeil uiu Hanboee BaXKHON 4acTH y4eo-
HOTO MaTepHaa.

3. JlonymieHbl OMMOKY B OMPEICICHUH TOHATUH, TIPU UCIIOJIb30BAHUN TEPMHUHOJIOTHH, KO-
TOpPBIC HE UCTTPABJICHBI MTOCJIE HECKOJIBKUX HABOSIINX BOMIPOCOB.

4. He chopMupOBaHbI KOMIIETCHIIUN, YMEHUS U HABBIKH.

Kpurtepun oueHnBanus KypcoBoii padoThI
AHann3 pe3yabTaToB KypcoBOil paOOThI MPOBOIUTCS MO CIEAYIOIIUM KPUTEPHUSIM:
1. HaBbIkM caMOCTOSITEILHOM pabOTHI C MAaTEPHATIAMH MCCIICTIOBAHUS.
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2. YMeHue MpaBWIbHO MPUMEHSATh METO/IbI UCCIIEIOBAHMSL.
3. YMeHue rpaMOTHO HHTEPIPETUPOBATH MOTyUYECHHBIC PE3YIbTATHI.
4. CnocoOGHOCTh OCYIIECTBISTH HEOOXOUMbBIE pacueThl, MOMyYaTh PE3yJbTaThl U IPAMOTHO U3-
Jarath UX B OTYETHOM JOKYMEHTAIUH.
5. YMeHue BbIBUTH MPoOJIeMy, MPEAJIOKUTh CIOCOOBI €€ pa3pelieH s, yMEHHE AeNaTh BHIBOIbI.
6. YMeHue opOpMHUTH UTOTOBBIA OTYET B COOTBETCTBUH CO CTAHIAPTHBIMH TPEOOBAHUSIMHU.
7. YMmenue paboTaTh ¢ TUTEPaTypOid, UCIOIB30BaTh IEPBOUCTOUYHUKH.
[Tynktel ¢ 1 o 7 patot 10 50% BKj1a/ia B UTOTOBYIO OLIEHKY CTYJICHTA.
8. YMeHue 3amumniath pe3yabTaThl CBOeH paboThl, IPaMOTHOE IOCTPOEHHUE PEUH, UCIIOIb30BAHHE
MIPH BBICTYILICHUH CIICIUATBHBIX TEPMHHOB.
9. CnocoOGHOCTB KPaTKoO U HATJSAHO U3JI0KUTh Pe3yIbTaThl pabOThI.
[Tynktsr 7,8 gatot 10 35% BKJIaJa B UTOTOBYIO OLIEHKY CTY/ICHTA.
10. VYpoBeHb CAaMOCTOATENBLHOCTH, TBOPUECKON aKTUBHOCTU M OPUTMHAILHOCTHU MPHU BBITOJIHE-
HUH pabOTBHI.
11. BelicTynnenus Ha KOH(epeHIUIX U OArOTOBKA K MyOIMKAIIMU TE3UCOB ISl I€YaTH 110 UTO-
ram paboThI.

[lynktsl 8 — 11 garot 10 15 % BKI1aga B UTOTOBYIO OLIEHKY CTY/ACHTA.

OueHka 5 (0OTJIMYHO) CTAaBUTCS, CCIIH:

® CTYJEHT B CPOK, B [I0JIHOM 00bEME U Ha BLICOKOM YPOBHE BBIIOJIHUII KypCOBYIO paboTy;

e TeMa, 3asBJIEHHas B paboTe, pacKpbplTa IOJHOCTbIO, BCE BBIBOABI CTYJEHTA
MOATBEPKICHBI MaTepUaiaMy UCCIICAOBAHMS U pacueTaMu;

® TIpH 3aIIWTE U HAMMCAHUU PAOOTHI CTYACHT MPOJAEMOHCTPHUPOBAI BHIIICTICPEUHCIICHHBIC
HABBIKU U YMEHUS;

® OTYET NMOATOTOBIIEH B COOTBETCTBHUHU C MPEIBSIBISIEMBIMU TPEOOBAHUSIMH.

Ouenka 4 (Xopo110) CTaBUTCS, €CIIU:

® CTYICHT BBIIIOJHHII KypPCOBYIO pPabOTy ¢ HE3HAUYUTEIILHBIMU 3aMEUYaHHSIMHE, ObLIT MEHEe
CaMOCTOSITEeNIEH U MHUIIMATUBEH;

e Tema paboThl PacKphITa, HO BBIBOJIbI HOCSIT MOBEPXHOCTHBIIN XapakTep;

® IpaKTHYECKHE MaTepuajbl 00paboTaHbl HE MOTHOCTHIO.

Ouenka 3 (y10BJI€TBOPUTEIbHO) CTABUTCS, €CIIH:

® CTYJCHTY, KOTOPBIN JOIYyCKaJl TPOCUYETHI U OIIMOKHU B paboTe;

® HE MOJHOCTBHIO PACKPHLI 3asIBICHHYIO TEMY;

e Jienay MOBEPXHOCTHBIE BHIBOIBI

e Ciab0 MPOJAEMOHCTPUPOBAT AHAIUTUYECKHUE CIHOCOOHOCTM U HAaBBIKU PAOOTHI C
TEOPETUICCKIMH HCTOYHUKAMH.

Ouenka 2 (HEyA0BJIEeTBOPUTEIbLHO) CTABUTCS, €CIIU:

® CTYJIEHT HE BBITIOJHUI KYPCOBYIO PabOTY, JINOO BHITIOIHUI C TPyOBIMU HapYIICHUSIMU
TpeOoBaHUI;
® HE pacKpbUI 3asBJICHHYIO TEMY;
HE BBITOJIHWJI MPAKTUYCCKOW YaCTH PabOTHI.
6.3 TunoBbIe KOHTPOJIbHBIE 3aaHUS UJIM HHbIe MAaTePHAJIbI, HEOOX0AUMBIE AJIsI
OLIEHKH Pe3yJIbTATOB 0CBOEHUS THCUHILIUHBI
Bomnpocsl 1151 KOLJIOKBHyMA
Tema: Teopernyeckue 0CHOBbI OPraHMYeCKOM XMMHUH

Bompocsr y1st TOATOTOBKY K 3aHATHIO:
1. Ilpupona unaykTUBHOTO 3¢ Pekra.
2. Ilpupona me3zomepHoro ¢ dexra.
3. [IpaBuna HanricaHUs PE30HAHCHBIX CTPYKTYP.
4. CTaTHdyecKkre U THHAMUYICCKUE dJICKTPOHHBIC () (HEKTHI.
5. cnonb3yst KOHKPETHBIE TPUMEPHI, IOKAKUTE B3aUMHOE BIIMSHHE aTOMOB B MOJIEKYJIax opra-
HUYECKUX coennHeHuil. OTBET MOATBEPAUTE HEOOXOAMMBIMU YPABHEHUSMHU PEaKIIHA.
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6. IIporonutnueckas Teopus bpencrena.

7. Opranmueckue MpOTOHConepkaie KucinoTbl. Knaccudukarus. CpaBHEHHWE KHUCIOTHBIX

CBOMCTB.

8. ConpsikEHHbIE KUCIOTHI U OCHOBaHUs. [IpuMepsr.

9. Kucnots! u ocHoBanus JIstonca. Oco6eHHOoCTH cTpoeHus. [Ipumepsi.

10. XKécTkue u MiIrKue KUcaoThl U ocHOBaHUs JIbtonca. Ydactue B OpraHMuecKuX peakimsix.
Tema: AnkaHbl

1. 'omonornyeckuit psag merana. CTpyKTypHast u3oMepust (M30MepHsl yIIIEPOAHOIO CKEJIETa), Oll-
TUYecKass U KoH(popMalMoHHas nuzomepus. I[lepBuunble, BTOpUYHbIE U TPETUYHBIC aTOMBI yTJje-
pona. HomeHnknaTypa ajikaHOB: UCTOpUYECKasi, pannoHaibHas, cucremarnueckas (MIOITAK). Vr-
JIEBOIOPOAHBIE paguKaibl. HaxoxxaeHue aakaHoB B IPUPOJIE, UX IPOMBIIUICHHOE 3HAYCHNUE.
2. MeToapl CUHTE3a AJIKAHOB: IOJYyYEHUE U3 3JIEMEHTOB U OKCHJIOB YIJIEPOJa, BOCCTAHOBJIEHUE
JIKWITaJOr€HUI0B (AKTUBHBIMU METaJUIAMU, QJIFOMOTHJPUIIOM JIUTHSA), THIPOJIN3 METAIIIO0pra-
HUYECKUX coequHeHni. BoccranoBienne keroHoB o Kmwkuepy — Bonbdy, peakius Bropra u
Bropnia — I'punbspa, peakius Konboe, nekapbokcrmimpoBanue — cuHTte3 Jroma.
3. OcHOBHBIE XapaKTEePUCTUKH Pr3ndeckux cBoUCTB ankaHoB. [Ipupona C-C u C-H cpsi3eit B ai-
kaHaX. O1leHKa BEpOSTHBIX THIIOB PEaKLUil aJIKaHOB U CIIOCOOOB MX aKTHBALIUU.
4. XvMHUYECKHE CBOMCTBA alIKaHOB. | OMOJIMTUYECKHE PEAKIIMU aJIKAaHOB. Peakuuu 3amenieHus.
Mexannsm peakuuii SR. ["aoreHnpoBanne, HECEIEKTUBHOCTD peakiyii. CpaBHEHUE yCTOMYNBO-
CTH MEPBUYHBIX, BTOPUYHBIX U TPETHUUHBIX PAJUKAJIOB. DHEpPreTUYECcKas AUarpaMMma peakluuu
XJIOPUPOBAHMUSL, IOHATHE O MEPEXOTHOM COCTOSIHMU. CKOPOCTH peakuuil GTopupoBaHus, XJI0pH-
poBaHnusi, OpoMupoBaHHs aNKaHOB. [loryueHre noIoNMpPON3BOAHBIX peakuueil OuHKenbITeHa.
5. CynbdoxiopupoBanue, Mmexanu3m SR. Hcnonp3oBaHue cCyabPoXI0pUA0B IS TOTYyUSHHUS MO-
fonmx cpeacts. Hurposanue. XKXunkodasznoe nutposanue (M. M. KonoBano), mapodasznoe HUT-
poBaHue okcuaamu a3ota (A. M. Turos), MmexaHu3M.
6. OkucieHue ajJkaHoB J10 KUCIOT ¢ pa3pblBOMC-C-cBsizell (HOMy4YeHHuEe YKCYCHOM KHCIOTBI U3
OyTaHa, CHHTETHUYECKUX JKUPHBIX KHUCIOT U3 HeQTAHBIX (pakmuii). OKHCICHUE H-aJKaHOB 10
ciuptoB 6e3 paszpeiBa C-C-cBsizelt (cnocob bamkuposa). ['openue.
7. Pacmermienne. Kpekunr, nuponus. Llens atux npoueccos, ux 3HadeHue. [lonarue o repmuye-
CKOM M KaTaJINTUYECKOM KpeKuHre. M3oMepusanus H-aJKaHOB B U30aJIKaHBbI.
8. VloHHbIe peakuy aJIKaHOB.

Tema: AnkeHbl
1. IIpupona aBoiiHo# cBsi3u. CTpoeHue ankeHoB (3T€Ha, MPONeHa). DNEKTPOHHbIE CIEKTPHI MO-
TJIOIIEHMs alIkeHOB. [Ipupoia 371eKTPOHHBIX MEPEX0A0B B MOJIEKYJIax alkeHOB. P ctabuibHO-
CTH aJIKEHOB, BBIBEJICHHBIM Ha OCHOBE TEIJIOT TUAPUPOBAHUS.
2. MeToapl CUHTE3a: SITMMUHUPOBAHUE FAJIOT€HOBOAOPOA U3 aJIKUITaJIOr€HUI0B, BOJBI U3 CIIUP-
ToB. Peakiiun ['opmana, Burtura, crepeoceieKTUBHOE BOCCTAHOBJIEHUE aIKUHOB.
3. M3omepu3anus ankeHOB, CBSA3aHHAs C LIUC-, TPAHC-TIEPEXOJAMU M NEPEMEIEHUEM KPATHON
CBs3U. ['eTeporeHHoe 1 rOMOTr€HHOE T'MIPUPOBAHNUE AJTKEHOB. AJIKEHBI Kak OCHOBaHus JIbronca.
Conp Leiize u 1pyrue n-KOMIUIEKCHI AIKEHOB.
4. DnexrpodunbHoe mpucoenuuenue (AdE). Obmiee mpeacTaBieHne 0 MEXaHU3ME PEAKIIU, T - U
G- KOMIIJIEKCHI, OHMEBBIE MOHBI. ["amorennpoBanne: Mmexann3m. CTepeo- U peruoceNeKTUBHOCTD B
peakuusax NpUCOEeIUHEHUS.
5. I'mpporanorennposanue. IIpaBmno MapkoBHukOBa. CTaTUYECKUH U AMHAMUYECKUH MOJIXO.
[Tpoueccel, conyterBytonie AdE -peakuusm: conpspkeHHOE MPUCOEANHEHNE, THAPUIHbIE U all-
KWJIbHBIE MUTPALIUH.
6. l'uaparanus. [TpoMBITUICHHBIH METO/I CHHTE3a 3TaHOJIA U TIpoTnaHoa-2.
I'napokcu- u aIKOKCUMEPKYPUPOBAHHUE.
7. Perno- u crepeoceneKTUBHOE MPUCOEANHEHUE TUAPUI0B Oopa. Pernocnenuduaeckue ruapo-
6opupy-tomue peareHTsl. [IpeBparienne 00popraHnYecKuX COeIMHEHUN B alTKaHbl, CIIUPTHI.
8. OkucneHue ankeHoB 10 okcupaHos (o IlpunexaeBy) u g0 nuonos no Barnepy (KMnO4) u
Kupre (OsO4). Ctepeoxumusi THAPOKCHINPOBAHUS aTkeHOB. O30HOIU3 aJIKEHOB, OKUCIUTEEHOE
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Y BOCCTAaHOBUTEJIBHOE PaCIICIVICHHE 030HUIO0B. McueprpiBaroliee OKUCIEHNE aIKEHOB C ITOMO-
b0 KMnO4 ninn Na2Cr207 B ycnoBusix Mex(}a3HOro Kataausa.

9. PagukanbHble peakluy: MPUCOSAMHEHHE OPOMUCTOr0 BOAOPO/a Mo Xapaury (MeXaHu3M) U aj-
JWIbHOE rajoreHrponanue no Llurnepy.

10. O6pa3oBaHue HOBBIX YTJIEPOJI - YIIIEPOIHBIX CBSA3EH C UCIIOJIB30BAHUEM aJIKEHOB. I mapodop-
MIIMPOBAaHUE B NMPUCYTCTBUU KapOOHUIIOB METAJUIOB, MEXaHU3M PEaKIMH. AJKUIMPOBAHUE Al-
KEHOB aJIKaHAMH, CUHTE3 U300KTaHA.

11. IMonmumepu3ainus alKeHOB: KATUOHHAs, aHUOHHAsA, KoopauHaimonHas. Padoter K. lurnepa u
Jx. Harra. Tenomepusanus 3TuieHa B IPUCYTCTBUH YETHIPEXXJIOPUCTOTO YIJIEPOA.

12. KapOeHslI - 4aCTUILIBI ¢ IBYXKOOPAMHUPOBAHHBIM aTOMOM YTJIepo/ia. MeTo bl TeHEepUPOBAHUS
KapOeHoB U quranokapOeHoB. [IprcoearHeHre CUHITIETHBIX U TPUIUIETHBIX KapOCHOB K alIKEHaM.
Tema: AJIKMHBI
1. DnekTpoHHoe cTpoeHue ankuHoB. [Ipupoaa TpoitHo# cBsa3u. [loaapu3zyeMocTb. IIEKTPOHHbBIE
cnekTpsl noraomueHus. Conocrasienue 3uepruii cesizu C-C B MosleKyJax 3TaHa, TEHA U alleTh-

JieHa B pacuére Ha OAHY CBs3b. B3pbIBOOOpa3HbI paciaj alleTuieHa J10 3JEMEHTOB.
2. MeTo/ibl cCMHTE3a aJIKWHOB: MpsIMOM cuHTE3 U3 3aeMeHToB (bepTio), nuponus merana, ruIpo-
7u3 KapOuja Kajlbliysd, AeTHAPOraIoreHUpOBaHNE BUIIMHAJIBHBIX JTUTAIOT€HOAKAHOB U JIETrajo-
TEHUPOBAHUE TETParajJoreHoaIKaHoOB.
3. n-KoMIieKkChl aJIKUHOB € MEPEeX0IHBIMU MeTailmaMu. COIMOoCTaBIEHUE M0 YCTOMYMBOCTH aJIKe-
HOBBIX U QJIKMHOBBIX KOMILJIEKCOB IIEPEXOIHBIX METAIJIOB. BoccTaHOBIEHNE aIKUHOB JI0 LIUC - U
TpaHc-ankeHoB. [ uapoOopupoBaHre alKUHOB, CHHTE3 JIKEHOB U aJIbJIETHJIOB.
4. I'oMOAMTHYECKOE U TETEPOITUTUYECKOE MPUCOEINHEHUE K alkuHaM. CpaBHEHUE pEeaKIIMOHHON
CIIOCOOHOCTH aNIKMHOB U ankeHoB B peakuusax AdE. ['anorenupoBanue, rugporaioreHupoBaHue.
I'unparauus (Kyuepos). Karanusz msarkumu kucinoramu JIptonca. MexanusMm peaxiuu.
5. HyxieodunbHOe npucoeInHeHuE K aneTuieny. Poib cynepcunbHbix ocHOBaHUM. CHHTE3 IIPO-
CTBIX U CIIOKHBIX BUHWJIOBBIX 3(upoB (PaBopckuii, Pemnme, llecTakoBckwii).
6. KucnotHele cBOICTBa TEPMHHAIBHBIX AJIKUHOB, MOHSATHE O KapOaHHOHAX. AIIETUJICHUIBI
HATpUs U MeJIY, MarHUMOpraHn4eckue IpOU3BOIHbIE ATKUHOB: UX MOJIYYEHHE U UCIOIb30BaHUE
B OPraHMYECKOM CHHTE3€ (IKWIMPOBAHUE UX TaJOUTHBIMU AJNKHIIaMU).
7. Konnencanus ankuHoB-1 ¢ ketoHamu U anbiaerunamu (®asopckuii, Penne), runpodopmuinu-
pOBaHME AJIKMHOB. ALIETWIEH - aJlJIEHOBas n3oMepusanus. CMeleHne TpOWHOHN CBSI3U B TEPMHU-
HaJIbHOE TI0JIO’KEHUE.
8. ITosHOE OKMCNeHHe anleTuaeHa. YacTHuHOe OKUCIIEHNE aTKMHOB (030HOM, TEPMaHIaHATOM Ka-
JUS U AMXpOMaraMu B KHCIIOH cpene). JInHelHble 11 - U TpuMepu3aluu auetuieHa. [Ipombimi-
JIEHHOE HCIIOJIb30BAHUE ITUX coequHEHMH. [{UKnoTpuMepu3anus u TeTpaMepu3ans aleTUiIcHa.
[Tonmumepu3anus alKuHOB, OTY4YEHHE CONPSHKEHHBIX TueHoB. OKUCIUTEIbHAsI KOHAEHCAIUs Tep-
MUHAJIbHBIX aJIKHHOB.

Tema: I'anorenonponssoaHbie aTU(ATHIECKUX YTJIEBOAOPOAOB
1. MoHoranoreHonpou3BoiHbIe. ['oMosIornyeckne psipl raJoreHoalkaHoB (AIKHITaJ0OreHNU/I0B),
UCTOpUYECKasi U CUCTEeMaTHuYecKas HOMEHKIATypbl. M3omepust yrieponHol Lenu, MOoJ0KEeHUs
(GYHKIMOHATIBHOM I'PYIIIBI, ONTHYECKAs U KOH(popMaliMoHHas. [lepBuyuHble, BTOpUYHBIE U TPETHY-
HBIE JKUJITAJIOr€HU/IBI.
2. DNEKTPOHHOE CTPOEHUE AJTKWITATIOTEHUI0B, HHIYKIMOHHBIN 3()(eKT, TunoabHbIe MOMEHTHI,
SHEPTHUs, MOISPHOCTD U NOJISIpU3yeMocTh cBs3er C-X. dusndyeckrne CBONCTBA.
3. Crioco0bl MoTyyeHHsI TaOr€HOATKAHOB: U3 aJIKaHOB, U3 CIIUPTOB (AEHCTBHEM raJoreHOBOIO-
POJHBIX KHCIIOT, FaJIOr€HO3aMelIeHHbIX (ocdopa U cepbl), U3 STWICHOBBIX U alleTUICHOBBIX YI-
neBofopoAoB. [lomydeHue nmonuraaoreHo3aMeneHHbIX U MONIU(TOPYTIepOIOB.
4. XuMH4YecKre CBOMCTBA. ['OMOIUTHYECKHE TPOLECCHI: BOCCTAHOBJICHUE, B3aUMOJEHCTBUE TAJI0-
TEHOAJIKaHOB ¢ MeTaymamu. Peakuyst Bropua, CHHTE3 MarHMHOpraHNYECKUX COeTMHEHUH 1o ['pu-

HBSPY.
5. I'ereposutrueckue mpouecchl. BzanMoaencTerue ¢ BOJHBIMY PaCTBOPAMM LIENOYEH, CIIUPTAMH,
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aMHHaMU, COJISIMHM ITMAHUCTOBOJOPOAHON KHCIOTHI U Jp. Mexanusm peakuuii SN2 u SN1: nBu-
JKYILAsl CHJIa peaKkuil, KpUBbIE IOTEHIMAIBHON S3HEPTUU. BiusHue npupoasl paaukaia u yxous-
mieit rpynnsl B peakiusax SN2-tuna. Kapokarnonsl. @akTophl, onpeaesone ux nojydeHue,
ycroitunBocth. [loHsTne 00 moHHBIX mapax. IleperpynmnupoBku KapOkaTHOHOB. CTepeocnernu-
buyHOCTH peakiuit SN2-Tuna u OTCyTCTBHE TaKOBOM B peakuusx SN1-turma.
6. HykieopmibHOCTh 1 OCHOBHOCTD PEAareHTOB, IIEHTPAJIbHBIE AaTOMBI KOTOPBIX HMEIOT 3JICKTPOH-
Hele napel. Konnennusa IIupcona o KECTKMX M MATKHX KHMCIOTax M OCHOBaHMAX. [TpunHnmi.
KMKO.
7. DIMMHAHAPOBAHKE TaJOr€HOBOAOPOJHBIX KMCIOT U3 MOJIEKYJI rajoreHoankanos. Konkypupy-
fonue peakiuu aeruaporanorenuposanus E1 u E2. [IpaBuno 3aiinesa. Biusaue pa3nuvnbix ¢ak-
TOPOB Ha HAIIpaBJIEHHE PEAKIIMHU (3aMEILLEHUE WIN OTIIEIICHUE).
8. [lonuranorenonpousBoansie. PasHooOpasue 31ux coennHeHuii. CBoeoOpasne peakuuil BULM-
HAJIBHBIX JUTaJION€HU/I0B C MAarHUEM U LIMHKOM. XMMHUYECKHE OCOOEHHOCTH XJ10podopMa, ero uc-
MI0JIb30BAHKE B MOIyYEHUH XJIOpKapOeHa. @peoHsl.
Tema: OqHOATOMHBbIE CIIUPTHI

1. Ognoaromusle ciiupthl. M3omepusa. Homenknarypa. IlepBuunble, BTOpUYHBIE U TPETUYHbBIE
cnupThl. PU3HUECKUEe CBOMCTBA CIIUPTOB.
2. DIEKTPOHHOE CTPOCHUE ITUIIOBOTO criupTa. CxemMa G- CBA3EH, UX MOSIPHOCTb.
3. CriocoOblI 1oJTyueHHs CHUPTOB: OKUCIIEHUE aJIKaHOB, THPOJIN3 raJIOTCHOAIKAHOB, THIpaTalus
ajiKke-HOB (MpaBuiI0 MapKOBHUKOBA), THIpOOOPUPOBAHNE - OKUCIIEHUE, BOCCTAHOBJIEHUE KapOo-
HWIBbHBIX COEAMHEHUMN, CUHTE3 CIMPTOB C IIOMOIIBIO peaKkTHBa [ pHUHBspA, MOIYyYEHUE CIIUPTOB
THJIPOJIM30M CIIOKHBIX 3(UPOB U U3 aMUHOB.
4. Xummnueckue cBOWCTBA cIUpTOB. KNCIOTHO-0CHOBHBIE CBOMCTBA ciupTOB. IloHsTHE O conpsi-
KEHHBIX KUCIOTaX U OCHOBaHUAX. CpaBHEHHE KUCIOTHBIX U OCHOBHBIX CBOMCTB BOJIbI, IEPBUY-
HBIX, BTOPUYHBIX U TPETUYHBIX CIIUPTOB. 3aMEIICHUE aTOMa BOJOPO/a THIAPOKCUIBHOW I'PYTIIIbI
Ha METaJUl, B3aUMOJEICTBIE C MArHUMOPraHUYECKUMHU COEAMHEHUSIMU.
5. HykneodunsHoe 3amenienue rpynnsl OH. B3aumopelicTBue cnupToB ¢ rajJoreHOBOJIOPOJI-
HBIMU KUCJIOTaMH (MeXxaHu3Mbl peakiuit SN2 j1st nepBuyHbIX 1 SN1 111 BTOPUUHBIX U TPETHY-
HBIX CIIUPTOB), TAJIOI€HONPOU3BOJHBIMU (hocdopa U cepbl, MEXaHU3MbI PEaKIHii.
6. CrnoxHble 3(h)Upbl MUHEPAJIBHBIX KUCIOT (CEpHOM, a30THOM, (hochOpHOIT), KUCIIbIE U CpPETHUE.
B3aumoneiicTBre ciupToB ¢ CEpHOM KUCIOTOHN (TOIy4E€HUE CIOKHBIX 3(pUPOB, MPOCTHIX 3(PUPOB
Y STUJICHOBBIX YTJIEBOJIOPOJIOB).
7. ATKAIMPOBaHUE CIUPTOB. ANIKWIMPYIOIINE CPECTBA: CIIUPT B KUCIIOHN CPEE, TaJOr€HOAIKaHbI
U TUAJKWJICYIb(aThl B IIETOYHOU cperie.
8. OTtwenenne. BHyTpuMoneKysipHas JerupaTanns, OpUeHTaus OTUICIUIEHUS, IPAaBUIIO 3aii-
1eBa.
9. Oxucnenue cnupToB. XMMUYECKOE U KaTAIMTUYECKOE OKUCIIEHUE CIUPTOB. JlelicTBHE OKHUCIIN-
TeJel Ha NepBUYHbIE, BTOPUYHBIE U TPETUUHBIE CTIUPTHI.
10. Unentudukanus cnuptos. [Ipoba Jlykaca, nBetHas peakuus ¢ okcunom xpoma (VI) B cepHoit
KHCII0TE, HOJ0(QOpPMHAs peakliys 3TaHOJIa U BTOPUYHBIX CIIUPTOB.
Tema: MHOroaroMHubie CIMPTHI, IPOCTBIE I(PUPDLI, CJI0KHBIE 3PUPbI MUHEPAJIbHBIX KHCJIOT
1. IByx- u TpexaToMHuble ciupThl. [Ipencrasurenu. Knaccuduxanus. Homenknarypa.
2. ITonyuenue B-rnukoineit peakuueir Barnepa (muc-ruipokcuinpoBanue), peakuuen [Ipuexa-
eBa (TpaHC-THIPOKCHIIMPOBAHKE), THIPOIN30M JUrajoreHo3aMeleHHbIX, OMMOJIEKYIIPHBIM BOC-
CTaHOBJICHUEM KapOOHWIBHBIX coelMHEeHUH (MMHaKoH). [lomydyeHue rimueprHa OMbIIICHUEM JKH-
pOB.
3. XuMuueckue CBOMCTBA JMOJIOB M TPUOJIOB: JBa WIIM TPHU Psijia MPOCTHIX U CIIOKHBIX 3(UPOB.
KucnorHo-ocHOBHBIE cBOMcTBa. TpuHUTpat rimuepuHa. Okuciaenue rauuepuHa. [nmnepar meau.
4. OcoOble CBOMCTBA IMOJIOB M TPHOJIOB: MMHAKOH-MTMHAKOJIMHOBAS TIEpErpyITHUPOBKA, MEXaHHU3M,
CTaJIuu Mpolecca.
5. IlpocTeie U cOXKHBIE 3(PUPBHI.

Tema: ApomaTudecKkue yrieBoa0poabl psiga 0eHs3ojia
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1. Konnenust apomatuuroctu. [IpaBuino Xrwokkens. Ctpoenne 6en3ona. @opmyna Kekymne. Mo-
JeKyJsIpHbIe opOuTanyu 6en3ona. Kputepun apoMaTi4HOCTH: KBAHTOBOXUMHYECKHH, SJHEpreTHye-
CKUH (TEIUIOTHI TUPUPOBAHUS) U MAaTHUTHBIM.
2. Ilonyuenue apoMaTU4ecKux yrieBojoponoB. Cunte3 OeHzomna. JlabopaTopHbIe METOBI CHH-
Te3a roMoJ0roB OeH3oa: peakius Bropua-Ourrura u Apyrue peakiuu Kpocc-coueTaHus, allku-
aupoBaHue OeH3omna u apeHoB no Ppuaento-Kpadrey. Ankunmpyromnme areHTsl. Mexanusm pe-
akuuu. [TonuankunupoBanue. [ToOouHbIe mpoIecchl - H30MepU3alysl ANKWINPYIOIIEro areHTa u
KOHEYHBIX IIPOAYKTOB. BoccTaHOBIIEHHE )KUPHOAPOMATHUECKUX KETOHOB. CHUHTE3 Uapuil- U TpU-
apUJIMETaHOB.
3. XuMHYECKHE CBOMCTBA OCH30Ja M alIKIIOCH30J10B. BoccTaHoBeHHE (ITOTHOE U YAaCTUYHOER).
[Tpucoeaunenue xnopa. Okucnenue. Peakunuu 3aMeriennst BOJopo/ia B O0KOBOH 1enH aaKuiIOeH-
30JI0B Ha Tr'aJIOTeH.
4. Peakuuu 351eKTpOPUIBHOTO 3aMellleHus B apoMaTuyeckoM psay. OOuiue npeacTaBaeHus 0 Me-
XaHWU3ME PeaKIfil, KHHETUYECKUN U30TOMHBIN 3(h(HEKT B peakusiX dJIEKTPOPHILHOTO 3aMEIICHHUS
BOJIOpOJia B OeH30JbHOM KoJiblie. [IpencTaBienue o T - U 6 -KOMIUIeKcax. ApeHOHHEBbIE HOHBI B
PEAKIMAX IEKTPOPHILHOTO 3aMEICHHS.
5. BiusHue 3amectutess Ha CKOPOCTh U HalpaBiieHHe 3JeKTpoduinsHoro 3amerienus. Ctatuue-
CKHI ¥ TuHaMHuuecKuil moxo 1. CoriiacoBaHHasi 1 HECOTJIACOBAHHAS OPUEHTAIIUS.
Tema: ApomaTH4ecKue Yri1eBoJ0PO/bl C KOHJIEHCHPOBAHHBIMH M HEKOH/IE€HCH POBAHHBIMH

0€eH30JIbHBIMU SIAPAMU
1. Judenun. Ctpoenue. Onruyueckas aKTUBHOCTb TUHUTPOAM(PEHOBON KUCIOTHI M APYTUX aH-
TPOIIO-3HaHATUOMEPHBIX cucTeM. CuHTe3. OCHOBHbIE XUMUYECKHE CBOMCTBA.
2. lNonudenunmeransl. CTpyKTypHBbIEe 0coOeHHOCTU. CHHTE3, UCTIONB30BaHue peakuuu Dpunens
- Kpadrca n kapOOHMIIBHBIX cuCTeM. XMMHYECKHE CBOMCTBA.
3. TpuapuIMeTUIKaTHOHBI, aHUOHBI M paJAUKaIbl. METOIbl UX TeHEPUPOBAHUS U CTAOMIBHOCTD.
4. TpuapmiMeTaHOBBIE KPACUTEIH: OJIYUYeHNE, 0COOCHHOCTH CTPOCHUS, MPAKTUIECKOE UCTIONb-
3oBaHue. [IpuyrHbI N3MEHEHUs! OKpacKH MpHu u3MeHeHuu pH cpenbl.
5. KonnencupoBaHHble apoMaTHueckue yrieBoaopoasl. Hagramun. Ctpoenue, moimydeHue, oco-
OCHHOCTH XMUMUYECKUX CBOMCTB: peaklMy MPUCOEANHEHUS, DIEKTPOPHIBHOTO 3aMEIICHHUS.
6. Briciine kKoHAeHCHpOBaHHbIE cUCTeMbl. AHTpaieH. Ctpoenne. OCOOEHHOCTH XUMHYECKHX
CBOICTB, CBSI3aHHBIE C aKTUBHOCTBIO NOJIOKEHUH 9, 10; BOocCTaHOBIIEHNE; FAJIOTEHUPOBAHUE; U~
€HOBBIN CHHTE3. BaxkHelie npou3BOIHbIE: aHTPAXUHOH, aJlu3apyH.
7. ®enantpeH. CtpoeHne. XMMHUYECKHEe 0COOEHHOCTHU. S 1po eHaHTpeHa Kak OCHOBA IS TOCTPO-
€HUS CCTEMbI CTEPOUIOB.
8. I'excarenuonen, gpysmiepens! (C60 u ap.) - HeMIOCKKUEe OEH30MIHbIE TOIHSICPHBIE CUCTEMBI.
9. HebeHzouauple cucteMbl. ApoMaTHUeCKUE KAaTUOHBI U aHUOHBI. CTPYKTYpHBIE OCOOEHHOCTH U
CBOeOOpasue MOBEACHHUS.
10. TTonsiTHEe 00 aHTHAPOMATUYECKUX LUKINYECKUX MOJINEHAX C 4 T-3JIEKTPOHAMHU.

Tema: ®eHoJIBI

1. ®enosnbl. MeToabl MOMYyYEeHHUSI: IET0YHOE IUIaBJIEHHE apeHCYIh()OHATOB, 3aMEIEHUE TaJoreHa
Ha TUAPOKCUII, THIPOIN3 coliell apeHma3zonus. KyMonbHbI MeTo mosyueHus (eHosa B mpo-
MBIIUIEHHOCTH. MEeXaHU3Mbl PEAKIUN.
2. Cpoiicta: ¢eHoab! Kak OH-KHCIOTHI, BIUSIHUE 3aMECTUTENECH Ha KUCIIOTHOCTD (DEHOJIOB.
3. Peakiuu 31ekTpodUIbHOTO 3aMeIleHUsI B apOMaTHYECKOM siipe (PEeHOJIOB: TaJOreHUpOBaHueE,
CyJb(pHUpOBaHNE, HUTPOBaHHUE, HUTPO3UPOBaHKUE U ankuaupoBanue. KapbokcunupoBanue eHo-
JISITOB IIEJIOYHBIX MeTalIoB Mo Koinoe.
4. ®opmunuposanue ¢peHosnoB 1o Peitmepy-Tumany, MexaHu3m 00pa30BaHUs CATUIHIIOBOTO ajlb-
nerunga. opmuminpoBanue ¢peHonaoB o Bunbcemaiiepy. IleperpynnupoBka auiniaoBbIX 3GUPOB
¢denonoB (Kisiizen). @enondopmanbaeruaHble CMOJbI, UX MPAKTUYECKask BAXKHOCTb.
5. Okucnenue (HheHoyoB, B TOM YHCIIe IPOCTPAHCTBEHHO 3aTpyIHEHHBIX. [oHsTHE 00 apoKCcUiIb-
HBIX paguKamax.
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6. Xunonsl. [lonydenue o- 1 N-0€H30XMHOHOB, aHTPAXHMHOHA. XMHOHBI KaK JUCHO(DHIIBI B peak-
uusax Junbca-Anbaepa.
7. loHON M Apyrue MpOCTPaHCTBEHHO 3aTpyAHEHHBIE (EHOJIbI, KaK 3(PPEKTUBHbIC aHTHOKCHU-
nanTel. [lonraToMubie GeHOIIbI — TUPOKATEXHMH, PE30PIHH, THAPOXUHOH. TayToMepus pe3opiuHa
Y THIPOXUHOHA.
Tema: Anbaernibl U KeTOHbI

1. MeTopb! nostyueHust allbJeTUA0B U KETOHOB U3 CIIMPTOB, IPOU3BOAHBIX KAPOOHOBBIX KHCIIOT,
QIKEHOB (030HOJIN3), aJIKUHOB (THUAPOOOPUPOBAHUE), HA OCHOBE METANIOPTAaHMYECKUX COCIUHE-
HUHl. AnpiinpoBaHue U (GopMIIIMpOBaHUE apeHoB. [IpoMblliuieHHOE osTyueHune Gpopmanbaeruia,
anetanpaeruaa (Bakep-mpoiiecc) v BRICIIUX allbJETUIOB (THAPOPOPMUITUPOBAHHUE).
2. CtpoeHue KapOOHMIIBHOM I'PYIIIIBL, €€ MOJISIPHOCTh U NOJsIpu3yeMocTb. OO01ue npeicTaBieHus
0 MeXaHU3Me HYKJICO(PHUIHHOTO MPUCOSINHEHHS 10 KapOOHMIBHOM TPYIINE aNbIETUI0B U KETO-
HOB. KucnotHslil 1 ocHOBHOM katanus. [IpucoenuHenne BoJsl, CIUPTOB, THOJIOB. 3aluTa Kapoo-
HWIbHOW Tpynibl. [Tomyuenne OMCyIb(PUTHBIX TPOU3BOAHBIX U IIMAHTUAPUHOB. B3aumoseiictBue
JIBJETU0B U KETOHOB ¢ uiauaamu (gocdopa (Burtur), kak MeTos| cCHHTE3a aJKEHOB.
3. BzaumoselicTBuE anbIeruioB U KETOHOB C a30TUCTBHIMU OCHOBaHUAMHU. [lonyueHrne UMUHOB U
eHaMuHOB. OKCUMBI, rUApa30Hbl, peHunaruapa3onsl. Peakuns Kiknepa. Peakiuu anpaeruioB u
KETOHOB C METAJIJIOOPraHUYECKUMHU coeIMHEHUsAMU. CHHTE3 CIUPTOB.
4. Kero-eHonbHas TayToMepus. EHoMM3anus anpaernioB 1 KETOHOB B PEAKLUAX raJIOr€HUPOBa-
HUS, U30TOITHOIO OOMEHA BOAOPO/Ia U paleMU3allii ONITUYECKN aKTUBHBIX KETOHOB. KucnoTHbII
Y OCHOBHOM KaTtayin3 3TUX peakiuid. Kero-eHonpHas TayToMepusi KETOHOB, 1,3-1ukeToHoB U 1,3-
KeTo3(hupoB. BiusiHre CTPYKTYPHBIX (PaKTOPOB HA MTOJIOKEHUE KETO-CHOJIBHOTO PaBHOBECHS U 3a-
BUCUMOCTH ero oT cootHomeHuss C-H u O-H xucnornoctn kerona u eHosla. J[BoicTBEHHas! peak-
LIMOHHAs CIIOCOOHOCTh EHOJAT-UOHOB. MIHTepnpeTanus naHHbIX B paMkax npuHuuna XMKO.
5. AnbI0JIBHO-KPOTOHOBAsE KOHACHCALNA aJIbJACTUAOB U KETOHOB B KHUCJIOW U ILEJIOYHON Cpele,
MeXaHU3M peakuuid. HanpasieHnHas ajipojibHas KOHAEHCALNs pa3HOMMEHHBIX aJIbJETUIOB C UC-
I0JIb30BaHNEM JINTUEBBIX OOPHBIX €HOJIATOB M KPEMHHUEBBIX 3(UpoB eHoJ0B. KoHeHcanus anb-
JIETUIOB ¥ KETOHOB C MAJIOHOBBIM 3()UPOM H IPYTUMHU COCIMHEHUSMH C aKTUBHOW METHIJICHOBOM
rpynnoil. AMUHOMETUIMPOBAHUE aJbIEIUI0B U KeTOHOB (MaHHUX). beH30nMHOBas KOHAEHCAIHsL.
6. BoccTaHoBneHue anberuioB U KETOHOB JI0 CIUPTOB, PEareHThl BOCCTAHOBJIEHMSI; BOCCTaHOB-
nenne C=0O rpynnsl 10 CH2 -rpynmnsl: peakunn Kmwxnepa-Bonbsda u Knemmencena. Mon-panu-
KaJlbHas JUMepU3alus ajJbJeru/ioB U KeTOHOB. OKUCIEHUE allbJIerHJI0B, pEareHThl OKUCIICHUS.
Oxucnenne KETOHOB NepKucinoTamu 1o baiepy-Bemnmurepy. lucnponopioHUPOBAHNE AJIbJIETH-
noB o Kannunmapo (mpsiMasi 1 nepeKkpecTHas peakiun).
7.a-, b -HenpenenbHbie anbaeriasl 1 KeTOHbL. MeTObI ONyYCHHsI: KOHICHCAIIUH, OKHCIICHHE
AJUTMIIOBBIX CIUPTOB U J1p. ConpsbkeHne KapOOHWIBHOM IpyIbl C ABOWHOM yTiaepoa-yriepoaHon
cBs3bto. Peakuuu 1,2- u 1,4-npucoennHennst IUTUHOPraHUYECKUX COeTMHEHNUH, TPUAIKHIIOOpa-
HOB, IMAJIKWJI - U JTUAPUIIKYTIPAaTOB, aMUHOB, IIMAHUCTOTO BOJIOPOAA, FalloreHoBoA0po10B. Conps-
’KEHHOE MPUCOCIMHEHUE SHOMISATOB 1 eHaMiHOB (Muxadie). BoccranoBnenue a -, b -Henpenens-
HBIX KapOOHWJIbHBIX COETMHEHUI.

Tema: MoHOKap0OOHOBbBIE KHCJIOTBI
1. Metozapl cuHTE3a: OKUCIEHHE NEPBUYHBIX COUPTOB U aJbAETHAOB, AIKEHOB, aJIKMJIOEH30JI0B;
THJIPOJIM3 HUTPUIIOB U IPYTUX MIPOU3BOIHBIX KapOOHOBBIX KMCJIOT; CHHTE3 HAa OCHOBE METaJNIOOP-
FaHUYECKUX COEAMHEHMIT; CHHTE3bl HA OCHOBE MaJIOHOBOTO 3¢upa. [lonydenne MypaBbUHOM KHC-
JIOTBI U YKCYCHOM KUCJIOT.
2. Ctpoenune kapOOKCUIbHOM TpyIIibl. PU3NKO-XUMUYECKHE CBOMCTBA KUCIIOT: aCCOLMAIIMS, AHC-
counanysa. KuciaoTHOCTh 1 OCHOBHOCTb. BinsiHue 3amectureneil Ha KUCIOTHOCTD.
3. HykneodunpHoe 3aMelnieHne y aroma yriepo/ia KapOOoKCHIIbHOM Ipynibl. dTepuuKanus, aMu-
JMPOBaHUE, BOCCTAHOBIICHHUE.
4. l'anorenupoanue kuciot no ['emo-Ponbrapay-3enuHckomy. [luponutnyeckas KeTOHU3ALMS,
anekTponus o Konsbe, mpeBparienre cepeOpsiHbIX coslel KapOOHOBBIX KHCIIOT M0 XyHCIUKKEPY
— bopoauny ¢ 06pa3oBaHHEM aIKWITAIOT€HUI0B. MeXaHU3Mbl peaKiuil.
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Tema: HenpeneabHble KapOOHOBBIE KMCJIOTHI U KUPbI

1. Henpenenbubie kuciotsl. Knaccudukanms. Ocobennoctu crpoenus. [lonyuenue.
2. AKpuJIOBas KMCJIOTa, OCHOBHbIE XMMUYECKHE CBOMCTBA. [I[puMeHeHne akpuiiaTos.

3. ManeunoBast u ¢pymapoBasi KUCJIOTHI. VX cTpoeHHe, peaKIMOHHAs CTIOCOOHOCTb.
4. XKupsl. Homenknarypa. Ctpoenue. HaxoxaeHue B mpupoe.

5. I'maponn3 xKupoB, OMbUICHUE, TUAPOTEHU3ALIHS.

Tema: /[ByXOCHOBHbIE€ KHCJIOTHI
1. JIByXOCHOBHBIE KUCIOTHI. METObI CHHTE3a: OKHCIUTEIBHOE pacIeIIeHHE IUKI00Ie(UHOB U
MUKINYECKHX KETOHOB, OKHCIICHUE MOJHAIKWIOCH30JI0B. [ TaBHBIE MpeACTaBUTENH: 11aBeieBas
KHCJIOTAa, AUITHIIOKCANIAT B CIIOKHO3(DUPHON KOHJICHCAIIH.
2. MasioHOBast KMCIIOTa: CHHTE3bI C MaJIOHOBBIM 3(UPOM, peakiius Muxasiis, KOHISHCAI[UH C allb-
nerugamu (KueBenarens).
3. SluTapHas KUCIIOTa, €€ aHTUAPUJl, UMH]I, N-OpOMCYKIIMHUMUL,.
4. AnunmHoBas kucioTa. Konnencamnus /[ukmana.
5. AtmiionHoBast KoHAeHcalus 3pupoB AMKApOOHOBBIX KUCIOT KaK METOJI CHHTE3a CPEAHUX MaK-
POLIMKIIOB.
6. @raneBas u TepedTaneBas KUCIOTHI, IPOMBILIUICHHbIE METObI MOJTydeHus. DTaeBblil aHTUI-
pua, GTaTUMHUI M €T0 MCIIOJIb30BaHUE B CHHTE3E.
Tema: 'mapokcukuc0Thl. OKCOKUCIOTHI
1. 'mppokcukucnoTsl. Onrryeckas n3oMepus. ACIEKThl MPAKTUYECKOro UCIoyIb30BaHus. Oco-
OCHHOCTH TEPMOJIU3A.
2. OkcokucnoTbl. OCHOBHBIE TUIIBI OKCOKUCIIOT. XUMUYECKHUE OCOOEHHOCTH [3-KETOKHUCIIOT.
3. Aueroykcycublit a¢up. Ctpoenue. TayTomepus.
4. KeToHHBIN U KMCIOTHBIN BU/IbI paciajia alleTOyKCYCHOro 3(upa U ero UCHoIb30BaHUE B CUH-
Te3e.
5. Kero-eHonbHas Tayromepus 3pupoB B -KETOKUCIOT, aMOUICHTHBIA XapakTep €HOJSAT-HOHA B
peaKIuu ¢ IEKTPOodUIaMH.
Tema: IIpou3BoaHbIe KAPOOHOBBIX KHCJIOT

1. l'anorenanruapusl. [lomydenue ¢ momorpto ranoreHuoB Gochopa, THOHWIXIOPUAA, OEH30-
WIXJIOpHIA.
2. CpoiicTBa TaJOreHaHTHJIPUIOB: B3aMMOJAEUCTBHE C HYKJICO(WIbHBIMU peareHTaMu (Boja,
CIUPTHI, aMMHUAK, aMUHbI, THAPA3HH, METAIJIOOpraHu4ecKe coenHenus). BocctanoBnenue 1o
aJbJIETUIOB - 110 PO3€HMYHly M KOMIUIEKCHBIMU THIPHUIaMU METAIIOB. B3aumoaencreue nuaso-
MeTaHa ¢ TAIOTeHAHTUIPUIaMU KapOOHOBBIX KUCIIOT (peakiiust ApHaTa-OucTepra).

3. Auruapuasl. MeTo bl MOMyUYeHMs: IeruapaTaus KUciaoT ¢ noMousio P205 u ¢ranesoro an-
TUpUA; alUJIMpOBaHUE CoJiel KapOOHOBBIX KHUCJIOT XJIOpAHTHApUAaMU. Peakuiuyu aHruapuaoB
KHCJIOT.
4. Kerensl. [lonyuyenue u cBoiicTBa.

5. Croxxnble 3¢pupbl. MeTob!l osTyueHus:: TepuduKaus KapOOHOBBIX KUCIOT (MEXaHU3M), allk-
JUPOBAaHUE CIUPTOB U MX AJIKOTOJIATOB allMIrajJOreHU1aM1 U aHTUAPUIaMH, aIKUJIMPOBAHKE Kap-
OOKCHIIaT-MOHOB, PEAKIIMU KUCJIOT C JHUa30MeTaHOM. MeTo/bl CHHTE3a UKIMYECKUX CIO0XKHBIX
3(UpOB - TAKTOHOB.

6. Peakuu cio>XHbIX 3QUPOB: THAPOIN3 (MEXaHU3M KHUCIOTHOTO U OCHOBHOI'O KaTajln3a), aMMo-
HOJIU3, Tepe3TepuuKals; B3aUMOACHCTBUE C MarHU- U JINTUHOPTaHUYECKUMHU COEAMHEHUSIMH,
BOCCTAHOBJIEHME JI0 CIIMPTOB M albJETHI0B KOMIUIEKCHBIMU THIpHJIAaMU MeTalioB. CIlI0XKHO-
aupHas ¥ alMIIONHOBAsI KOHIEHCAIIUH.

7. AMuzbl. MeTo/ibI osTyueHus : alluiIMpoBaHNe aMMHUaKa 1 aMMHOB, TMPOJIN3 KApOOKCHIIATOB aM-
MoHHMsI. CHHTE3 HIUKJINYECKUX aMUJIOB - JIAKTAMOB.

8. CBoiicTBa aMHUJI0B: TUAPOJIN3, BOCCTAHOBIIEHUE JI0 aMUHOB, Jleruaparanus aMmuaos. [Tonstue o
CEKCTeTHBIX neperpynnupoBkax. [leperpynnuposku I'opmana, Kypiuyca.

9. Hutpuiiel. MeToapl NOMy4YeHuUs: JeruapaTanus aMmuIoB Kucinot (¢ nomouisio P205, SOCI2,
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POCI3), ankunmupoBanue aMOWIEHTHOTO IMaHUI-noHA. CBOMCTBA: THAPOJIU3, aMMOHOJIN3, BOC-
CTaHOBJIEHUE KOMIUIEKCHBIMM THAPUIAMU METAJUIOB O aMUHOB, B3aUMOJICHCTBUE C MarHuii- u
JUTUHAOPTraHNYECKUMH COEIUHEHUSIMHU.
Tema: Hutpocoenunenus
1. Hurpoankansl. MeTopl CHHTE3a U3 AIKWITanoreHu10B CTpoeHre HUTPOTPYIIIbI, aMOUIEHT-
HBIM XapakTep HUTPUT-UOHA.
2. KucnotHoCTh M TayTOMEpPHUsI HUTPOAIKAHOB. Peakiuy HUTPOAIKAHOB C a30TUCTON KUCIOTOM.
Konnencanus ¢ kapOOHWIBHBIMU COEAMHEHUSIMH. BoccTaHOBJICHNE B AMUHBI.
3. Apomaruueckue HuTpocoeauHeHus. [lomydyenue. Mexanusm peakuuu HupoBanusi. Hutpo-
rpymnmna — opueHradr Il pona.
4. BoccTaHOBJIEHHE HUTPOAPEHOB B KHUCJIOW M IEIOYHOUN cpeae. beH3uauHoBas neperpynmnu-
poBka. BoccranoBiieHrE 0JTHOM HUTPOIPYIIIbl B IOJUHUTPOAPEHAX.
Tema: AMHHBI
1. Meronpl MOMyYeHUs aMHHOB: aJIKWIMPOBAHUE aMMHaKa U aMHHOB 1o ['odmany, ¢pramummna
kamusi (['abpusib), BoccTaHOBIIEHUE a30TCOJEPKAIMX MMPOU3BOJHBIX KapOOHUIIBHBIX COEIUHE-
HUI 1 KapOOHOBBIX KHCIIOT, HUTpocoeauuenuii. [leperpynnuposku ['opmana u Kypuunyca. Boc-
CTaHOBUTEJILHOEC aMUHHPOBaHHE KapOOHWIBHBIX cOoelMHEHuH. B3aumoencTBue ampAeruiioB U
KETOHOB ¢ (popMuarom aMmmoHus (Jleiikapr).
2. Amunbl Kak ocHOBaHUS. CpaBHEHHE OCHOBHBIX CBOMCTB anu(paTHUECKUX U apOMATHUECKUX
aMUHOB. BiinsiHrE HA OCHOBHOCTh aMUHOB 3aMECTUTENIEH B ApOMATUYECKOM SIJIPE.
3. ATKunMpoBaHUE U ALIMJIMPOBAHUE AMUHOB. 3alIMTa aMUHOTPYIIbL. TepMuueckoe pa3iiokeHue
THJIPOKCHUIOB TeTpaaKmiIaMMoHus 1o ['opmany.
4. Unentudukanus 1 paszieieHue MepBUYHBIX, BTOPUYHBIX U TPETHUYHBIX aMHUHOB C TOMOIIIBIO
oensoincynbdoxiopuaa (mpoda Xuncoepra).
5. B3aumopelicTBUe NMEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX ATH(PATHUECKUX U apPOMATUUYECKUX
AMHHOB C a30TUCTOH KUCIOTON. OKUCIIEHUE U TAJIOTeHUPOBAHUE aMHUHOB. Peakinu arekTpoduiib-
HOTO 3aMeIlleHUs] B OEH30JIbHOM SIJIpE APOMATUYECKUX AMUHOB.
Tema: /luazocoeanHeHUsI
1. ApomaTnueckue AUa30COeNMHEHUS. Peakuyu 1ua30TUPOBaHUS MEPBUYHBIX apOMaTHUYECKUX
aMUHOB. MexaHu3M, IPUpPOAa HUTPO3UPYIOIIETO areHTa.
2. CtpoeHue 1 yCTOHYMBOCTD coiieil 1uazonust. CTaOuiIbHble KOBAJIEHTHBIE (POPMBI 1MA30COEIN-
HeHuil. KnuciaoTHO-OCHOBHBIE paBHOBECHS C yyacTHEM KaTHOHa apeHaua3oHus. Jlua3oTaTel, UX
aMOUIEHTHOCTb.
3. Peakuuu nqua3ocoeAMHEHNH ¢ BbIIEJICHUEM a30Ta: 3aMEHa AMa30TPYIIbl Ha THIPOKCHII-, Tajlo-
r'eH-, IUaHO-, HUTPOrpymiy U BoJopoJ. SN1- MexaHu3M apoMaTH4YeCKOTro HYKJI€O(PHIBLHOIO 3a-
MEIIEHUS B peakusaX TUAPOIIN3a KaTHOHA apeHINa30HHUSL.
4. Peakuuu auazocoeAMHEHUH 0e3 BbIJINEHUs a30Ta: BOCCTAHOBJIEHUE 10 apWITHAPa3UHOB, a30-
coueTaHue. A30COYETaHHE KaK PEeaKIHs 3IeKTPO(UIBLHOrO 3aMelieHns. A30- U 11a30COCTaBIISAIO-
I11e, yCIOBHUE COUETaHMs C aMMHaMU U (peHomamMu. A30KpacHUTeNH, IPUYNHBI U3MEHEHUS OKPACKU
npu u3MeHenuu pH cpezsl.
Tema: L{ukjoaakaHbl
1. Knaccudukanuss amuuukioB. DHEprus HaNpsHKEHUS LMKIOAIKAHOB M €€ KOJIMYECTBEHHAs
OLIEHKa HAa OCHOBAHMHU CPAaBHEHU TEIJIOT 00pa30BaHMs M TEIUIOT CrOPaHMsI LIMKIIOAJIKAHOB U CO-
OTBETCTBYIOIUX UM aJIKaHOB. THIIBI HANPsDKEHUS B IIUKJIOAIKAHAX U MOApa3/IeleHUe IUKIIOB Ha
MaJible, CpEAHHUE LUKIIBI U MAaKPOLIMKIIBL.
2. Mansie uukisl. Huknonponan, uukinodyraH. Mx snektponHoe crpoenue. Konpopmaruu mux-
no0yTa-Ha. [IposiBieHre BHYTPUMOJIEKYJISIPHOTO HampsiKeHUs. MeToJpl CHHTE3a: LUKIU3aIMs
1,3-1ubpomMankaHOB IIMHKOM WJIM MarHHEM; B3aUMOJICHCTBUE AIKEHOB C KapOCHAMU; Pa3JIOKEeHUE
THJIPa30HOB, TMOJTYYEHHBIX U3 O,B-HENmpeenbHbIX KeTOHOB. B3aumopeiicteue 1,3-mubpomiipo-
MaHa ¢ MAJIOHOBBIM 3(PHPOM U HATpUEM, PEaKIUU LUKIONPUCOEIUHEHNUS, dJEKTPOLUKINIECKHE
peakiuu ConpsuKEHHBIX TUEeHOB (mpaBuiio Byasopaa — ['omaHa), BHyTpUMOJIEKYJIIpHAS allUIIO-
MHOBAs KOHJIEHCAIHs 3(pUPOB STHTAPHOM KUCIIOTHI.
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3. X¥MHUYECKHE CBOMCTBA — PACKPBITHE MAJIbIX UKJIOB. Peopranu3zanus HUKIOB MPH JE3aMUHU-
POBaHMHU NTEPBUYHBIX aMUHOB 110 J[EMBSIHOBY M B POJICTBEHHBIX IIpOLECCAX.
4. Cpennue (oObluHBIC) LUKIBL. [{MKIONEHTaH, HUKIOTeKCaH, LUKIOTENTaH, UX 3JIEKTPOHHOE
crpoenune. KondopmamonHslii aHaIu3 MUKIOTEKCaHa. AKCHAIBHBIE U SKBAaTOPUAIbHBIE CBSI3U B
koH(popmanuu "kpecno" nukinorekcana. Konpopmamnuu MOHO- M TU3aMEIICHHBIX MMPOU3BOIHBIX
UKJIOreKcana. BnusHue KoH(pOpMarmoHHOT0 MOM0KEHHU (PYHKIIMOHAIBHBIX TPYII Ha X pPeak-
[IUOHHYIO CIOCOOHOCTD.
5. OCHOBHEIC METOIBI CHHTE3a. B3auMoielicTBuIE 0, (O- JUTAJIONCHOAIKAHOB ¢ aKTUBHBEIMM METaJI-
JlaMH, MMHAKOHU3AllUA G U Y-JIUKETOHOB, IUPOJIN3 KAJBLUEBbIX U OapueBbIX COJIeH COOTBETCTBY-
IOIIMX JUKApOOHOBBIX KHCIIOT, KOHAeHcanus /IMKkmMaHa, 3JIeKTPOUUKIMYECKUE PEaKIuu COMpsi-
JKEHHBIX JINCHOB, KATAIMTUYECKAs TPUMEPU3ALIMS alleTHIICHA.
6. Oco0eHHOCTH XMMHUYECKUX CBOMCTB CPEIHUX LIUKIIOB. [ OMOIMTHYECKNE PEAKIIMM 3aMELLEHUS,
M30MepU3alusl HUKIOB, IETUIPUPOBAHNE LIMKIOTEKCAHA.
7. Makporukibl. OcoObie cTpyKTypHBIE cBolicTBa cucteM C8 — C12, mposiBieHUEe B HUX HECBSI-
3aHHOrO HampspkeHus. OCHOBHBIE METOJIbl CHHTE3a: MHUPOJIN3 TOPUEBBIX COJIEH JIBYXOCHOBHBIX
KapOOHOBBIX KHCIIOT, KOHACHcAus JJukMana ¢ a3pupamu 3TUX KUCIIOT, allMJIONHOBAsT KOH/IEHCa-
1Us1, OJTUTOMEpHU3allKsl alleTUIeHa U OyTaJueHa.
8. Xumunueckue ocobeHHOCTH. TpaHcaHyJsipHblE B3auMOJECTBUs. BaneHtHas taytomepus, €€
MIPOSIBIICHUS B MPEBPALICHUSAX [IUKIOOKTATETPaeHa, IMKIOHOHATPUEHA U JPYTUX MOJOOHBIX CH-
CTEM.
9. [Monmuuuknnyeckue coenuuenus. Knaccudukanus, IpUHIKITBI HOMEHKIATYpbl. CHCTEMBI C U30-
JMPOBAHHBIMUA LUKJIAMH, CHHUPOCHCTEMBI, KapKacHble (moimdapudeckue). O030p XUMHUECKUX
0CcOOCHHOCTEH Hanbosee BaXHBIX KapKACHBIX YIIIEBOAOPOI0B (KyOaH, MpU3MaH, MporesiaH, ajia-
MaHTaH).

Tema:I'eTeponukiInyecKkue coeTHHEHN
1. Knaccuduxanus rerepounkios. [IaTndsieHHbIE apOMaTHYECKUE TETEPOLUKIIBI C OTHUM I'eTepo-
atomoM. @ypan, TuodeH, nuppou. Cunres u3 1,4-mukapbonunbubix coeaunennii (ITaans-Kuopp),
B3auMHBIE niepexo bl (peakius KOpbeBa).
2. Peakiuu 351eKTpOQHIBHOTO 3aMEIIECHHS B MATUWICHHBIX apOMAaTHYECKUX TeTEPOIUKIIaX: HUT-
poBaHue, cyib(upoBaHHEe, TaJOTeHUPOBaHUE, (OpMUINpOBaHHe, aluinpoBanue. OpueHTanus
AIIEKTPO-(PHUIBLHOTO 3aMEIIEHHS.
3. Unnon. CuHTe3 MpOW3BOAHBIX MHJO0JIA U3 (eHwIryapasuia u ketoHoB (Pumiep). Peakuun
ANIEKTPO(UIBHOTO 3aMEIIEHUs] B MUPPOJIBLHOM KOJIbIE MHAOJA: HUTPOBaHUE, (OPMIIIMPOBAHHE,
raJIoreHUpOBaHHUE.
4. IllecTnuneHHbIE APOMATUYECKUE TETEPOLIUKIIBI C OTHUM reTepoaroMoM. IIupuanH u XuHOINH.
CuHTE3 XMHOJIMHA U 3aMEIIEHHBIX XWHOJIMHOB 13 aHWINHOB 1o Ckpaymy u JleOuepy-Muiepy.
5. [lupuauH 1 XMHOJIUH KaK OCHOBaHHMs. Peakuiny nupuanHa 1 XMHOJINHA C aJIKWIITaJIOT€HUJaMU.
OxucneHne 1 BOCCTAaHOBJIEHUE MUPUIANHA U XUHOJIUHA. Peakiinu 351eKTpoQUIIbHOTO 3aMellieHus B
NUPUAMHE U XMHOJIMHE: HUTPOBaHHe, CyIb(QHpPOBaHUE, FaIOTCHUPOBAHUE.
6. N-Oxwuch nupuauHa ¥ XWHOJIMHA U WX MCIIOJIb30BaHKUE B peakiiui HUTpoBaHUs. Hykineopub-
HOE 3aMEIlIeHHE aTOMOB BOJOPO/a B MUPUIVHE U XMHOJIMHE B peakUusax ¢ aMuaoM Hatpus (Yu-
yn6abuH) U peHUIUIUTHEM.
7. AKTUBaLMSI METUJIBHOW TPYMIIbI B 2- U 4-METWINHPUIUHAX U XUHOJIUHAX. 2-MeTuInupuanHbl
Y XUHOJIMHBI KaK METHJIEHOBbIE KOMIIOHEHTHI B KOHJIEHCALIUSIX C aJlbJIeTHIaMH.

Tema: AMMHOKHCJIOTBI

1. Homenknatypa aMuHOKUCIOT. [IpupoHble aMMHOKUCTIOTHI. XUPaTbHOCTh aMUHOKHCIIOT, 00-
pasyronmx nporeuHsl. KucioTHo-ocHOBHBIE (aM(OoTepHBIE) CBOWCTBA MPUPOTHBIX AaMHUHOKHUCIIOT.
2. CuHTE3bl a-aMUHOKHUCIIOT U pa3/ieJICHUE PAllEeMHUIECKUX (POpPM.
3. Homenknarypa nentuaoB. OCHOBHBbIE NMPUHLMIIBI CUHTE3a MOJUIENTHIOB; 3allUTa aAMHUHO-
IPYNIBI U aKTUBaIUs KapOoKcuiIbHOU rpynmnbl. TBepaodasHblii CHHTE3 NENTHIOB.
4. OOu1re NPUHIMIIBI ONIPEIEJICHUS CTPOCHHUS MENTHI0B U OenkoB. [lepBuuHas, BTOpHYHAas U Tpe-
TUYHAas CTPYKTypa OeJIKOB.
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5. [lonsTue o pepmeHTax u HepMEHTATUBHOM KaTaJIH3e.
Tema: MoHocaxapuabl

1. Monocaxapusl 1 monucaxapuabl. Knaccudukanys u ctepeoXuMus MOHOCAXapu10B. AJbI03bI
(anmp-10TPE03bI, AJIBJIONIEHTO3bI, AJIbJIOTE€KCO3bl) U KETO3bl. CTEPEOXUMUS aIbJ03 U KETO3 B IPOEK-
nusix Gurepa.
2. lluknauyeckue moiryaneTaly allbJJOreKCo3 - TIIIOKOMHPAHO3bl U MIIOKO(ypaHo3kl. a - U b -AHO-
Mepbl. Dopmyniel Xeyopca sl aHOMEPHBIX MOHOCaXapuA0B. TayToMepus HUKINYECKUX U OTKPbI-
THIX (JOpM B pacTBOpax MOHOCAXapUIOB, MyTapOTaIUs TIIFOKO3bI, KOH()OpPMAIUK MUPAHO3HOTO
UKJIA.
3. Peakuuun monocaxapuioB. IlonydeHne riimko3ua0B, Kak 0co0oi (popMbI IIUKINYECKHUX alleTa-
neil. CUHTE3 MPOCTHIX U CIOXKHBIX 3()UPOB MOHOCAXAPUIOB.
4. OKHCIIEHHE allbJI03 JI0 AJIbJIOHOBBIX KUCIIOT, TAaKTOHU3AIIMS aJIbJOHOBBIX KucioT. McuepnbiBa-
I0l[ee OKHUCIICHHE MOHOCAaXapuI0B HOAHON KuciaoToi. OOpa3oBaHre 03a30HOB MPH B3aUMO/ICH-
CTBHH C (PCHUITUAPAZUHOM.
5. Cunte3 MoHocaxapuoB o Kunnanu-®umiepy u nerpananus mo Bomo-Pyddy.

Tema: /Iu- u moaucaxapuabl
1. qucaxapubl (0M03b1): MaJIbTO3a, IEJTI00M03a, JJAKTO3a, caxapo3a.
2. [lonucaxapuasl - LeuI0103a U kpaxman. CTpoeHre Kkpaxmaia, aMuio3a U aMuionekTud. Cty-
MEHYAThII TUAPOIIN3 Kpaxmaia.
3. Crpoenne nemmono3sl. ['unponus. [Ipumenenne 3pupoB HEUTI0N036I.

TPEBOBAHHUSA K ®OPME OTUETA 110 JIABOPATOPHOM PABOTE
JlabGoparopHasi padora Ne 1
Texnuka 6e3onacnocmu npu padome 6 1adopamopuu opzanuyeckoii xumuu. Ilpaguna eede-
HUA 1a00pamopHo2o dHcypHaa.
®opma oTyera. OTUET AOKEH OBITH IPEJICTABIEH B BUJIE KOHCIIEKTA.
KonTposbHbie BONpochl
1. Ha3oBute 001mue npaBuiia MOBEACHUS B XUMUYECKOH J1a00paTOpHu.
2. [lepeuncnure mpasuiia pabOTHI C KUCIOTAMH U HIEI0YaMHU.
3. KakoBbl nipaBuiia paboThl ¢ 0cO00 OMACHBIMU U TOKCUYHBIMU BeIleCTBaMu?
4. Kaky!o nepByI0 OMOIIb HE00X0AUMO OKa3bIBATh MPHU OXKOT'aX M OTPABICHUAX?
5. Kakyro XMMHUYECKyI0 TIOCyy MCIOIb3YIOT MPH padboTe B J1a0OpaTopuu OpraHUuYecKoi
XMMHHU ¥ KaKOBBI NpaBuiia 0OpaleHus ¢ Heit?
JlabopaTopHas padora Ne2
KauecTBeHHBIN 3JIeMEHTHBIN AaHAJIU3 OPTAaHMYECKUX COeIHMHEeHUI
®opma otuera. OTUET JOJKEH COJIEPKATh HA3BaHUE, 11€JIb PaOOTHI, PEaKTUBBI U 000PY-
JIOBaHUE, ONMMCaHUE X0Jia paboThl, HAOIIOAEHUS, YpaBHEHHs PEaKI1ii, BBIBOBI.
KoHTpoJibHbIE BONIPOCHI:
1. Kak nelicTByeT HarpeBaHne Ha OPraHNYECKUE BEIECTBA?
2. Kak neificTByrOT pa30aBieHHas U KOHIIEHTPUPOBAaHHAs CepHasi KUCJIOThl HA OpraHuye-
CKHE COEIMHEHU?
3. [Touemy GeH30J1 TOPUT CUIIBHO KONTAUIMM Mi1amMmeHeM? OTBET MOATBEPAUTE PACUETaAMHU.
4. Yto npouCcXOANUT IPU AEUCTBUM OKUCIUTENIEH HA OPraHUYECKHE COCINHEHUS?
5. Kak oOHapyXHTh a30T, cepy, XJIOP B OPTaHUIECKUX COCTUHECHUSIX?
JlabopaTopHasi padora Ne 3
AJNKaHbI
®opma otyera. OTUET JOKEH COJEPKATh HA3BaHUE, 11€7b PaOOThI, PEaKTUBBI U 000PY-
JIOBaHMeE, ONHMCaHNE X0/1a padOoThl, pUCYHOK TprOOpa /ISl MOJyYeHUs] MeTaHa,HaOII0IeHUS, ypaB-
HEHUS pPEeaKlUii, MEXaHU3MBbI, BBIBOJBI.
KoHTpoJibHbBIE BOIPOCHI:
1. Kak monmyyaroT MeTaH B Jabopatopun?
2. Kak oTtHOCHTCS Me€TaH K OPOMHOM BOJIE M K BOAHOMY PAacTBOpPY NEpMaHTaHATa KaJHs
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(mpu komHaTHOM Temriepatype)? [louemy mpu ropeHUN MeTaHa He oOpa3yeTcs caxa?
3. Yto obpasyeTcs nmpu TOpeHUN MeTaHa B mapax opoma?
4. Kak 1eficTBYIOT Ha JKUKHE aJIKaHbl KOHIICHTPUPOBAHHBIE a30THAS U CepHasi KUCIOTHI?
5. KakoB xapakrep ropeHus xuakux ankaHos? [louemy?
JlaGopaTtopHasi padora Ne4
AJIKeHbI
®opma otuera. OTUET JOHKEH COJepkKaTh Ha3BaHUE, LeIb Pa0OThI, PEaKTUBBI U 000PY-
JIOBaHUE, OMKCAaHUE XoJa paboThl, pUCYHOK MpHOOpa A MOITY4YEeHHUS STUJICHA, HAOIIOIEHUS,
YpaBHEHHUS peaKkuil, MEXaHU3MbI, BHIBOJIBI.
KoHTpoJibHbIE BONIPOCHI:
1. Kak momy4arot »TeH B s1aboparopuu? Kakue moOovHbIE peakiiuy IMPU 3TOM BO3MOKHBI?
Kakyo posib BBINOJIHAET KOHLEHTPUPOBAHHAsI CepHasi KUcuoTa?
2. Kak neficTByIOT Ha 3TUJIEH OpOMHas BOJIa M BOAHBINM PAacCTBOP IepMaHraHaTa Kajus?
3. Kak oTHOCSTCS )XUIKUE AJIKEHBI K MATKUM OKHCIUTEISAIM?
4. CpaBHHUTE XapaKTep FrOPEHUs 3T€HA U KUJKUX aJTKEHOB?
JlabopaTopnasi paGora NeS
AJIKMHBI
®opma otueta. OTUET JOIHKECH COJCpKATh HA3BaHUE, 1IE)Ib PAa0OTHI, PEaKTUBBI U 000PY-
JIOBaHME, OMUCAHHE XO/Aa paboOThl, pUCYHOK MpUOOpa AJs MONTYYSHUs alleTUJIeHa,HaOI0AeHUs,
YpaBHEHHSI PEAKIIUH, MEXaHU3MBbI, BEIBOIBI.
KonTposbHbIe BONIPOCHI:
1. Kak nmomnyuatot anerusiieH B 1abopatopuun?
2. [oueMy areTuseH rOpUT KONTSIIUM TIaMeHeM ?
3. INouemy oOecrBeunBaHre OPOMHON BOJBI AIIETUIIEHOM IPOUCXOAUT MEIJICHHEE, YeM
3TUIIEHOM?
4. [loueMy aneTusieH crocoOeH 0Opa3oBbIBaTh COIH?
JlabGoparopHuasi padora Ne 6
I'anorenonponsBoanbie anudaTHIeCcKUX yIiieBOAOPO/I0B
®opma otuera. OTUET JOIKEH COJEpKaTh HA3BaHUE, LIeb PA0OTHI, PEaKTUBBI U 000PY-
JIOBaHWE, OMUCAaHUE X0J1a pabOoThI, PUCYHOK MpuOOpa AJis MoidyudeHus OpomdTaHa,HAOII0ICHMUS,
YpaBHEHHUS PEaKIuil, MEXaHU3MbI, BHIBOJIBI.
KoHTpoJibHbIE BONIPOCHI:
1. Kak nmosmy4aroT XJIOp3TaH B JJabopaTopuu?
2. Kak noxyuatot OpomataH B 1aboparopun? Kakue nodouHble peakliuy Ipy 3TOM IpoTe-
KaroT?
3. Kakue BemiecTBa noy4aroTcsi IpH IIEI0YHOM rujapoinuse xiaopodopma? Kak nokasatsh
ux oOpa3oBaHue?
JlaGopaTopHnas padora Ne 7
OaHoaTOMHBIE CIMPTHI
dopma otyera. OTUET JOIDKEH COAEPKATh HA3BaHUE, 1EJIb PabOThI, pEaKTUBHI U 000pY-
JIOBaHMeE, OMKICAaHNEe X0a paboThl, HAOMIOIEHUS, YPaBHEHHSI pEeaKlIUid, MEXaHU3MBbI, BBIBOBI.
KoHTpoJibHbIE BONIPOCHI:
1. TTouemy Hu3MIME COUPTHI XOPOLIO pacTBOpstoTcs B Boae? Kak n3mensercs pacTBopu-
MOCTb CIIUPTOB C YBEJIUYEHHE MOJIEKYIIPHOU MacChl?
2. [loueMy pacTBOpBI CIUPTOB HE U3MEHAIOT OKPacCKy WHIUKATOPOB?
3. Kakoii poriecc Ha3bIBaIOT «a0cooTupoBaHueM»? Kakue BemiecTBa MOKHO HUCIOJIB30-
BaTh JUIs a0COIOTUPOBAHUS CIIUPTOB?
4. Yto Takoe «BBICAITMBAHUE?
5. Kak u3MeHSI0TCS KUCIOTHBIE CBOMCTBA CIIUPTOB B TOMOJIOTMYECKOM pALY?
6. Kakue mpotykThl 00pa3yroTcsi pu OKUCIeHUH crupToB? Kakue OKuCIUTENH MOYKHO
UCIOJIb30BaTh?
JlabGoparopHnas padora Ne 8
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MHoroaTomMHble CIIMPTHI, POCTbIE 3(PUPHI, CT10KHBIE 3PHPbI MUHEPATbHBIX KHCJIOT

®opma otyera. OTUET JODKEH COJEPKATh HA3BaHUE, 11€JIb PaOOThI, PEaKTUBBI U 000PY-
JIOBaHUE, ONMCaHUE X0Ja paboThl, HAOIIOACHNUS, YPaBHEHUS PEaKI1ii, MEXaHU3Mbl, BBIBOJIBI.

KoHTpoJibHbIE BONIPOCHI:

1. IlpuBeauTte ypaBHEHUE peaklUu 00pa30BaHMs AUITHIOBOrO 3dupa, 0ObICHUTE MeXa-
HU3M.

2. HanummuTe ypaBHEHUS peakinii 00pa30BaHMsI ATHIICEPHON KHCIOTHI B OaprueBOr COIH
ATUIICEPHOM KUCIOTBHI.

3. Hanumure ypaBHeHuUs peakuuii oOpa3oBaHUs 3TUIOBOrO 3pupa OOPHONU KHUCIOTHI.

4. Kak XMUMHUYECKUM IIYTEM OTIMYUTH OJTHO- U MHOTOATOMHBIN cIUPT?

JlaGoparopHasi padora Ne9
ApoMaTHuecKHe yrjieBo10po/bl psiia OeH3oJia

®opma oryera. OTUET JOKEH COJAEPXKATh HAa3BaHUE, 11€Jb PA0OThI, PEAKTUBHI U 000PY-
JIOBaHKE, OMHUCAHUE X0/a PadOTHI, PUCYHOK IIpuOOpa sl MOJTYYSHHUS] HUTPOOCH30I1a, HaOIr01e-
HUSl, YPaBHEHMsI PEAKLIUHA, MEXaHU3MBbI, BHIBO/IBI.

Bompocs! 11t TOATOTOBKH K 3aHATHIO:

KonTposbHbIEe BONPOCHI:

1. Kak B mabGoparopu mory4aroT 6eH3017?
2. O0BsAcHUTE NPUYMHY Pa3IMYHOIO OTHOUIEHUs OEH30J1a U TOJIyoJa K IEpMaHTraHaTy Kaylus.
3. Hanmmmre ypaBHEHHE peakuu OpoMHpOBaHus 0€H30J1a, 00BICHUTE MPOUCXOISIINE H3MEHE-
Hus. PaccmoTpuTe Mexanu3Mm peakuuu. Kakue nzomepsl MOryT HOTY4YHUTHCS MPH JalbHEHIIEM
OpoMupoBanuu 6poMOeH30ma?
4. PaccMOTpuUTE MEXaHU3M peakluu OpoMupoBaHus Toayosna. OOBsICHUTE pOJIb KaTaau3aTopa u
OPUEHTHPYIONIEE BIUSIHUE ATKWIBHBIX PAIUKAIOB B PEAKIHAX JICKTPOPHUIBLHOTO 3aMEICHHS C
TOYKHU 3PEHUsI CTATUYECKOT0 U JMHAMUYECKOT0 MOIX0I0B.
5. Hanmmwmre ypaBHeHHEe HUTpOBaHHs OeH307a. KakoBa poiib CepHOI KUCIIOTHI IPH HUTPOBAHUN
apoMaTUYeCKUX coenHeHN? OOBACHUTE MEXaHIM3M HUTPOBAHUS apOMaTUYECKUX COEAMHEHUM.
6. Cnenaiite BBIBOJ O JIETKOCTH CYJIb(UPOBAaHUS PA3IIMYHBIX APOMATUYECKUX YIIIEBOJIOPOIOB.
OOBscHUTE MEXaHU3M peaKUH CyJIb(OUPOBAHUS TOIYO0JIa U BIUSHUE AIKHIBHOIO PaJUKaa.

JladopaTopnasi padora Ne 10

ApoMaTHYecKHe YIiIeBOJI0POIbl ¢ KOHJICHCHPOBAHHBIMHM 1 HEKOHICHCHPOBAHHBIMH

0€eH30JIbHBIMU SIAPAMU

®opma otyera. OTUET JOKEH COJEPKATh HA3BaHUE, 11€7b PaOOThI, PEaKTUBBI U 000PY-
JIOBaHUWE, OMMCaHUE X0a padoThl, HAOJIIOACHUS, YPABHEHUSI PEAKI[Hil, BEIBOIBI.

KoHTpoJsibHbIE BONIPOCHI:

1. HanummTe ypaBHEHUS! HUTPOBaHUs U cybpupoBaHus HadpTanuHa. OObsICHUTE BIUSHNE
TeMIIepaTypbl peakllii Ha MECTO BCTYIUIEHUS CyJIb(OrpyHmbl B apOMaTHYECKOEe KOJIbLIO HadTa-
JMHA.

2. C noMOIIbIO KaKUX PEAKIMI MOKHO PAa3IU4UTh 0-U B-Ha(TONBI?

3. HanumuTe ypaBHEHHE peakUuu I'Hapokcuaa Hatpus ¢ Hadromamu. Kakue cBoiicTBa
nposBiseT HadToI B 3TOM peakuun?

4. HanuuuTe ypaBHEHUE peakUU OCH30MIMPOBAaHUS W auwinpoBaHus B-nHadrona. Ka-
KOBa POJIb THAPOKCUA HATPUSL B OTUX PEAKLUAX?

5. Hanmmumre ypaBHEHUE peakuy HUTPOBAHUS aHTPALICHA.

6. Hanummre cxeMbl peakliMii OKMCIIEHNs aHTPAlleHa U BOCCTAaHOBJIEHUSI aHTPAaXUHOHA.

JlaGoparopnas padora Ne 11
Kpacurenu TpudeHnaiMeTranoBoro psiga

dopma otyera. OTUET JOIDKEH COAEPKATh HA3BaHUE, IeIb PAOOTHI, PEAKTUBBI U 000PY-

JIOBaHUE, OMHMCAaHUE X0/ia paboThl, HAOII0AEHUS, YPaBHEHHSI PEaKIMi, MEXaHU3MBbI, BHIBOIBI.
KoHTpoJibHbBIE BOIPOCHI:

1. O0BscHUTE TPUYMHY U3MEHEHUSI OKPACKU (heHOIPTaIeHHA B 3aBUCUMOCTH OT KHCIIOT-

HocTU cpenbl. Hanummre popmyny ¢peHondTanenHa B KUCION U MIETOYHOM cperie.
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2. HanummTe ypaBHEHHE peakiMu MojydeHus ¢uryopecierHa u 303uHa. OOBICHUTE MpH-
YUHBI MTOSIBICHUS OKPACKH pacTBOPOB (uIyopeclienHa U S03MHA B IIEJIOYHOH cpenie 1 0ObeciBedn-
BaHU B KMcaoi. Hanummre cTpykTypHble popMyiibl GuiyopeclienHa 1 5031Ha B IEJIOUHON U KUC-
JIOH cpexe.

3. O0bscHUTE AelcTBUE THAPOKCHA HaTpus Ha aypuu. HanumuTe cTpyKTypHbIE (POPMYJIBI
aypuHa B KMCJION U LIEJIOYHOU Cpele.

4. Hanumure ypaBHEHHE pEeaKLUMU M10JIy4YEHHs] KPUCTAJUIBUOJIETA.

5. OObsAcHUTE NEHCTBHE KUCIOTHI M IIEJI0YM Ha pacTBop (ykcuHa. Hamummure dopmyssi
(dbyKCHHA B KUCJION U MIEIOYHOM cpejie.

6. Hanummure cxeMy BoccTaHOBICHHS (DyKCHHA.

JlaGoparopHasi padora Ne 12
DeHobl

®opma otyera. OTUET JOKEH COJEPKATh HA3BaHUE, 11€]Ib PaOOThI, PEAKTUBBI U 000PY-

JIOBaHUE, OTMMCAaHUE X0J1a paboThl, HAOIIOACHUS, YpaBHEHHS PEaKIHii, MEXaHU3MBI, BBIBOJIBI.
KoHTposibHbIE BOIPOCHI:

1. Hanmumute ypaBHeHUs: B3anMOACHCTBHS (eHOI0B ¢ xnopuaoM xemnesa (III). Yem 00b-
SCHSICTCS MOSIBJICHHUE SIPKON OKpacKu?

2. Hanmmmre ypaBHEHHE peakiuy B3aNMOACHUCTBHS (PEHOIIA C a30THCTOM KUCIOTOH.

3. Hanumure ypaBHeHue peaxiuu oOpa3oBaHus GpeHomnsta HaTpus. OObACHUTE NPUUUHY
IIOMYTHEHMS CMECH IIPHU PEAKIIMU C CEPHON KUCIOTOM.

4. Hanumure ypaBHeHHE peakiuu kapOoHarta HaTpus ¢ penosnom. Kakue cBoiicTa mpo-
SBIISIET (DEHOJI MIPH PEAKIMH CO MIeT0YaMU U KapOOHATOM HATpHs?

5. Hanumure ypaBHeHHE peakiiuy OpoMupoBaHus (heHoIa U PACCMOTPUTE MEXAHU3M JIaH-
HOTO nporecca. CpaBHHUTE JETKOCTh OpoMHpOBaHUS QeHoNa, OCH30Ja U TOIyoJa.

6. HanmiuTe ypaBHEHHE peakliii HUTPOBaHUS (peHoIIa ITPU MOJTyYEeHU N TMKPUHOBOH KHC-
70ThL. YeM BhI3BaHO H3MEHEHUE OKPACKH PACTBOPA MIPH PEAKLUU MMKPUHOBOH KUCIOTHI C TIIFOKO-
30i1? OOBACHUTE NEpexobl OKpacku B 3aBucuMocTd oT pH pactBopa.

7. Hanmmmre ypaBHeHue cynbdupoBanus genona. Kakoro Tuma sta peakuus?

JladbopaTopHas padora Ne 13
AJIbIeru/Ibl H KeTOHBI

®opma otyera. OTUET JOKEH COJEPKATh HAa3BaHUE, 11€7b PA0OThI, PEAKTUBBI U 000PY-
JIOBaHME, OMHMCAHHUE XO0Ja paboThl, PUCYHOK MpHOOpa JUIsl MOITy4YeHMs alleToHa, HaOII0ACHHUS,
YpaBHEHMsI peaKkIMid, MEXaHU3MBbI, BHIBO/IBI.

KoHTpoabHbIE BONPOCHI:

1. Hanumure ypaBHEHHE peaklMK OKHUCIEHUS 3TUJIOBOTO CIHMPTa B YKCYCHBIN aibJeruj
okcuaoM meau (I1). C moMoIpro Kakux peakuuii MO’KHO JI0Ka3aTh oOpa3oBaHUe ajdbaeruaa?

2. C noMoIIbI0 KaKo# peakiuy NoayvaroT aleToH B Jabopatopun?

3. HanmummTe ypaBHEHHE pEakIy aleToHa ¢ THIPOCYIHPUTOM HATPHUS U PACCMOTPHUTE €€
mexaHu3M (AN). Bo3aMoskHa 1 peakiysi ¢ METUI3TUIIKETOHOM WM IUITHIKETOHOM?

4. Harmmmre ypaBHEHHs peakiuii 00pa3oBaHUsl aMMHAavyHOT'O paCTBOpa THAPOKCHIA Cepe-
Opa 1 okucieHus UM (QopMmaibaeruja 10 MypaBbUHOW KucioThl. Ilogdepure ko3¢ UIMEHTSI.
Berymaer nmu B 9Ty peaknuio aleToH U Apyrue KETOHBI?

5. Kakue coeanHeHUs: MeM UMEIOT ToIyOylo, XKeNnTylo U KpacHylo okpacky? Hamumure
ypaBHEHHE peakInu OKHCIeHUs (opmanpiaeruna Tuapokcuaom mean (II) B MypaBbHHYIO KHC-
noty. Ilogbepure ko3 umeHTsI.

6. 3anuImuTe YpaBHEHHE PEaKIMK allbJI0JIbHON KOHeH caIuu (peakius boponnna) u kpo-
ToHOBOMW. PaccmoTrpute MexanusM. Kakue mpoiyKThl mojgyyarcs Npu KOHAEGHCAUU TUMETUITYK-
CyCHOTO alnpieruaa’?

7. Hanummre ypaBHEHUE peakiiii 00pa30BaHUs OKCUMa alleTOHA, OOBSICHUTE MEXaHU3M.

JlaGoparopHasi padora Ne 14
MoHokap0OHOBBIE KHCJI0ThI
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®opma oryera. OTUET JOKEH COJEPKATh HA3BaHUE, 11€Tb PAOOTHI, PEAKTUBBI U 000PY-
JIOBaHUE, OTMCAaHUE X0a paboThl, pUCYHOK PUOOpPa AJIS MOITYUYEHUS! YKCYCHOM KHCIOThI,HAOMI0-
JICHUS, YPABHEHMsI pEaKLMi, MEXaHU3MBI, BBIBOJIBI.
KoHTpoJibHbIE BONIPOCHI:
1. Oxapakrepu3yiTe paCTBOPUMOCTb KapOOHOBBIX KUCIIOT B BOJI€ M OPraHMYECKHX pac-
TBOPUTETIAX.
2. Hanmmmure ypaBHEHUE peakLUU IOJy4YEHUsI MyPaBbUHON KACIOTHI TUAPOIU30M XJI0PO-
dopma. C TOMOIIBIO KAKOTO peaKTHBAa MOXKHO €€ 0OOHApyKHUTh B pacTBope?
3. Kak B mabopaTopuu Mmoay4yaroT YKCYCHYIO KHUCIIOTY?
4. Hanumure ypaBHEHUS peakLMi, MOATBEP)KIAIOIINE KUCIOTHBIE CBOMCTBA YKCYCHOM
KHCJIOTBI.
5. Hanumwure ypaBHeHuUs peakiuii: oopa3zoBanus anerata xenesa (I11) u ero ruaponusa.
6. Hanummre ypaBHeHuE peakliuy I'MIpOIN3a Mblia.
7. Hanummure ypaBHEHUE peakiy dTepUPUKAIIA OCH30HHON U CATUIIUIOBON KUCIIOT.
PaccmoTpuTe MEXaHU3M ITHX PEAKLIUM.
JlabopaTopnasi padora Ne 15
HenpenenbHabie KapOOHOBBIE KHCJIOTHI H KUPBI
®opma otueta. OTUET JOIHKECH COJEPKATh HA3BaHUE, [IEIh PAOOTHI, PEAKTUBBI U 000PY-
JIOBaHUE, ONMCAaHUE X0Ja paboThl, HAOIIOAEHUS, YPaBHEHHSI PEAKIIMNA, MEXaHU3MBbI, BHIBOIBI.
KoHTpoJibHbIE BONIPOCHI:
1. C noMolbko Kakux peakiid MOKHO J0Ka3aTh HENPEAEIbHOCTh )KUPOB?
2. HanmmuTe ypaBHEHHE peaKklUU MPUCOSAUHEHHS OpOoMa K TPUIMHOJICHUHY.
3. B Kakux pacTBOpUTENSX Macio pacTBOpsieTcss? YBEIMUUBACTCA JIU PACTBOPUMOCTD
MacJia [py HarpeBaHuu?
JlabopaTopnasi padora Ne 16
JIByXOCHOBBIE KHCJIOTHI
®opma oTuera. OTYET JOIDKEH CO/IEpKaTh Ha3BaHUE, Lieb padOThl, PEaKTUBBI U 000PY-
JI0OBaHME, ONHCaHUE X0Aa paboThl, HAOIIOJCHUS, YPaBHEHUS peaKluil, MEXaHU3MbI, BHIBOJIbI.
KonTposbHbIEe BONPOCHI:
1. Kak nony4aroT mmaBesieBy10 KUCIOTY B JabopaTopun?
2. HanmmuTe ypaBHeHUs peakuuii 00pa3oBaHUs coiel (KUCIoi U cpeHel) maBeseBoi
KHCIIOTBHI.
3. HanumuTe ypaBHEHUs peaklMi: pa3ioKeHUs LIaBeIeBON KUCIOTHI IPU HarpeBaHUM,
okcupa yriaepoza (IV) ¢ u3BecTkoBoit BOIOM.
4. HanumuTe ypaBHEHUE peaKkI[MH OKUCIEHUS I11aBeJIE€BOI KUCIOThI IEPMaHIaHATOM Ka-
s, nogoepute Ko3hPUIIMEHTHI.
JlabopaTopnasi padora Ne 17
I'mapoxkcukucia0Tbl. OKCOKHCIOTHI
®opma otyera. OTUET JOKEH COJEPKATh HAa3BaHUE, 11€7b PAOOTHI, PEAKTUBBI U 000PY-
JI0OBaHMeE, ONMCAaHNE X0a paboThl, HAOIIOCHUS, YPABHEHUSI pEaKuii, MEXaHU3MbI, BHIBOJIbI.
KoHTpoJsibHbBIE BONIPOCHI:
|.Hanummre ypaBHEHHE peaKkIuU Pa3IoKEeHHUsI MOJIOYHONW KHUCIOTHI KOHIIEHTPUPOBAHHOU
cepHoll kucioroil. Kakne BemniecTBa TOJKHBI MOIYYUTHCSl TIPU HAarPEBaHUU C CEPHOM KHUCIOTOU
0- OKCUMACIITHOW KUCJIOTHI?
2.HanummTe ypaBHEHHE PEAaKIMM PA3JIOKEHHUS] MOJIOYHOM KHUCIIOTBHI IPU HarpeBaHUU C
pa30aBIIeHHON cepHO U 00BSICHUTE, I0YEMY TOSBIISETCS OKpacka B IpOOHUPKE C pacTBOPOM (PyK-
CUHCEPHUCTOM KHCIIOTHI.
3. Hanmummre ypaBHeHuUs peakiuii 00pa30BaHUs KaJMEBbIX U KaJbI[UEBOU coyiell BUHHOM
KHCIIOTBI.
4. Hanuiute ypaBHEHUs peakiuii: oopaszoanus ruapokcuia meau (1) u B3anmonericteus
CErHeTOBOM conu ¢ ruapokcuaom meau (II).
5. Hanumnre ypaBHEeHUE peakiuy oOpa3oBaHMsI IUTpaTa Kajablus (CpeaHei conn).
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6. Hannmnre ypaBHEeHHE peakuuy pa3ioKEeHUs IMMOHHON KHUCIOTHI IIPU HATPEBAHUH €€
C KOHIIEHTPUPOBAHHOMN CEPHOM KUCIOTON — 00pa3oBaHue alleTOHINKApOOHOBOM KUCIOTHI, OKCHIA
yraepoaa (II) u Boasl. AneronankapOOHOBas KUCIOTA MPU HarpeBaHUM JIeKapOOKCUITUPYETCs C
oOpa3oBanueMm areToHa u okcuna yriaeposa (IV). Hanumure ypaBHeHUE peakiuu.

7. Hanumure ypaBHEHHs peakilfii, XapaKTepU3yIOIINX alleTOYKCYCHBIN 3pUp KaK CMeCh
TayTOMEPOB.

JlaGoparopHasi padora Ne 18
Hutpocoennnenns

®opma oruera. OTUET JOKEH COAEPKATh HAa3BaHUE, 1IeJb PabOThl, PEaKTUBBI U 000pY-
JIOBaHUE, ONMCAHKUE X0/1a paboThl, PUCYHKH MPHOOPOB AJIS MOIyYEHUS] HUTPOMETaHa, JUHUTPO-
OeH30751a, 0- U M-HUTPOTOIYOJIOB, HAOJIIOICHNUS, YPaBHEHUS peakluii, MEXaHU3Mbl, BEIBOJIBI, pac-
Cu€ThI BBIXOJa TMHUTPOOCH30J1a, 0-HUTPOTOIYOJIA.

KoHTpoJibHbIE BOIPOCHI
1. Hanumure ypaBHEHUS CIASAYIOMMUX PEAKLUii: B3aUMOJEHCTBHUE HATPUEBOM COJIU XJIOPYK-
CYCHOH KHUCJIOTBI C HHITPUTOM HaTpHs (paccMOTpUTE MeXaHu3M peakuuu — SN2); Tuaponu3
HATPUEBOU COJHM HUTPOYKCYCHOM KHCIIOTHI; IEKapOOKCHINPOBAHIE HUTPOYKCYCHOM KHCIIOTHI.

2. 3anuiuuTe ypaBHEHUS peaKUUi, XapaKTepU3YyIOIINX CBOMCTBA HUTPOMETAHA.

3. 3anuimuTe ypaBHEHHs peakiinii HUTPOBAHUS OE€H30J1a U TOIY0JIa, PACCMOTPUTE MEXAHU3M.

4. 3anuiuTe ypaBHEHUS peakluii BOCCTAaHOBJICHHSI HUTPOOEH30J1a.

JlaGopaTopHnas padora Ne 19
AMMHBI

®opma otuera. OTUET JODKEH COJACPKATHh HA3BAaHUE, IIeNIb PAOOTHI, PEAKTHUBBI H 000pPY-

JIOBaHME, OMKICAaHNE X0a paboThl, HAOIIOICHUS, YPAaBHEHHSI PEaKIIUii, MEXaHU3Mbl, BBIBOIBI.
KonTtposabHbie Bonpocsl
1. HanummTe ypaBHEHUsl peakiuil 3TUIIOBOrO CIUPTa ¢ HATPUEM, BOCCTAHOBJICHHUS alleTa-
MuJa BOJOPOJIOM (BOAOPOJ B MOMEHT BBIJICTICHHUS).
2. Hanmmure ypaBHeHHsI peakiiuii: 00pazoBaHie METHIAMUHA U3 XJIOPUIA METUIIAMMOHHUS

U TUIPOKCHJIA HATPUS, TOPEHUE METUIIaMHUHA, B3aUMO/ICIICTBIE METUIIAMHHA C BOJIOM.

3. Hanumure ypaBHeHus peakuuid: oopazoBanue mzonutpuia (CH3N=C:) npu B3aumo-
JeNCTBUM METHIIAMUHA, XJI0OpopopMa ¥ THIPOKCH 1A KaJIUsl; TUAPOIIU3 U30HUTPUIIA B IPUCYTCTBUU
COJISTHOM KHMCIIOTBHI.

4. Hanummre ypaBHEHUsI peakiuii 00pa30oBaHUs U PA3JI0KEHUSI COJIeN aHUIIMHA.
JlabopaTopnasi padora Ne 20
JInazocoequHeHus
®opma otyera. OTUET JOKEH COAEP)KaTh Ha3BaHHE, 1eJIb pabOThl, pEaKTUBBI U 000PY-
JIOBaHME, OMMCaHKE X0J1a padOThI, pUCYHOK IpuOOopa AJis MOIy4YeHUsI U NMEePEeroHKU HoadeH3ona,
HaOJI0IeHNUs, YPAaBHEHUS peakluil, MEXaHU3Mbl, [T0Ka3aTelb MpeJoMIIeHHs HOo10eH301a, €ro Bbl-
XO/l, BBIBOBI.
KonTposabHbie BONPOCHI
1. Hanmnmure ypaBHEHME peakIMy IMa30TUPOBAHUS aHWIMHA. PacCMOTpHUTE MEXaHU3M
peaxkuuu.
2. Hanumute ypaBHEHUS CASAYIOMIMX PEAKIIH: TTOIydeHHEe NOA0€H30J1a U B3auMO/IEeH-
CTBHE MOUYEBHHBI C a30TUCTOM KucnoTou. Kakoii raz npu atoM Beiaensercs? [louemy Henb3s no-
MyCKaTh U30BITKA a30THCTON KHCIIOTHI B pEaKITMOHHOU cpefe?
3. CocraBbTe CXeMy peakiiH MMoJydyeHHs HOoI0eH301a U3 N-TOJyHIMHA.
4. Hanmummute ypaBHEHUs peakIyil MOTy4eHHsI M-HUTPpO(dEeHOoIa U3 M-HUTPOAHUIINHA.
JlabopaTopnasi padora Ne 21
A3ocoeuHeHus
®opma otyera. OTUET JOKEH COAEP)KaTh Ha3BaHHE, LeNb pabOThl, pEakKTUBBI U 000PY-
JIOBaHMeE, ONKMCAaHKE X0a paboThl, HAOIIOEHUS, YPABHEHUSI pEaKuil, MEXaHU3MbI, BHIBOJIBI.
KonTposabHbie BOpockl
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1. HanummTe ypaBHEHHE peaklMy MOJYyYEHHUs METHIIOBOTO opaHkeBoro. O0bsACHUTE Mexa-
HU3M peakuuu. Haliaure o0bsicHeHne U3MEHEHUIO OKPAacKu B 3aBucuMocTtH oT pH cpensl. Hamu-
LIMTE CTPOECHUE MOJIEKYJIbI KPACUTEINs B KUCIION U LIEIIOYHOH Cpee.

2. Hanumwure ypaBHEHUS PeaKIHii MOTYYEHUSI KOHI'O KPacHOTO, 00BSCHUTE MEXaHU3M uX. B
KaKOU cpelie MpOUCXOoauT azocoderanne? Kak MeHseTcs OKpacKka KpacuTelNs B 3aBUCUMOCTH OT
pH cpenst?

3. Hanumure ypaBHeHUE peakiuu mojaydeHus B-HadToiaoBOoro opasxenoro. Paccmorpure
BO3MO>XHOCTbh MHJIMKATOPHOT'O EpeXo/ia B pa3IN4HbIX Cpellax.

4. Hanmmmute ypaBHEHHE PEAKIMH MTOITYUYEHMSI I-HUTPOAHUIMHOBOTO KPaCHOTr0. BO3MOKHBI
JIM UHJIMKATOPHBIE IIEPEXOBI B 3TOM Kpacurese?

5. Hanumure ypaBHEHUs peakiuil MoJydyeHHUsl U TUApOJIM3a 1Ma30aMUHOOCH307Ia.

JlabopaTopHas padora Ne 22
AMHHOKHCJIOTBI

®opma otyera. OTUET JOIDKEH COAEPKaTh Ha3BaHHE, LeNb PabOThI, pEaKTHBBI U 000PY-

JIOBaHUE, ONMCAaHUE X0/a paboThl, HAOIIOAECHNUS, BHIBOIBI.
KoHTpoJsbHbIE BONIPOCHI:

1. HanumuTe ypaBHeHUs peakMii aMMHOYKCYCHOIM KHCIOTHI ¢ 1 Mosb ¢popmanbaeruna (00-
pa3oBaHne N-MOHOOKCHMETHIAMHHOYKCYCHOM KHCIIOTHI) U ¢ 2 MOJIb (hopmanbaeruia (oopazosa-
Hue N,N-THOKCUIMMETUIAMUHOYKCYCHOU KHUCIIOTHI).

2. HanmmuTe ypaBHeHHE peakmuu 00pa30BaHUS KOMITJIEKCHON METHOW COJM aMUHOYKCYC-
HOU KHCJIOTBHI.

3. Hanumure ypaBHEHUE peakliid aMUHOYKCYCHOW KHUCIIOTBI C @30TUCTON KHCIOTOM.

JlaGopaTopHas padora Ne 23
Monocaxapujabl

®opma otuera. OTUET JODKEH COJACPKATH HA3BAHUE, IIC]Ib PAOOTHI, PEAKTUBLI U 000pY-

JIOBaHKE, OMKCaHKE X0oa paboThl, HAOIIOICHHS, BHIBO/IBI.
KonTpoabHbie Bonpochl:

1. Hanmummre ypaBHEHHE peakIMy TIIOKO3bl KaK MHOTOATOMHOTO CIUPTa C THAPOKCHIOM
menu (II).Hanummre ypaBHeHHE peaKIIMU OKHACIICHUS TIFOKO3BI B TIFOKOHOBYIO KHCIIOTY THIIPOK-
cuaom meau (I1).

2. [Touemy riroko03a (M APyrue MOHOCAXapHUIbl) HE TAET HEKOTOPBIX peaKIuii Ha KapOOHMIIb-
HbIe Tpynmbl? HanmpuMep, oHa He pearupyeT ¢ GyKCHHCEPHUCTON KUCIOTON U C THIPOCYIb(PUTOM
HaATPUSI.

3. Uro takoe peaktuB Dennnra? Kakoe ctpoeHne uMeeT 3TOT PeakTHB U KaK €ro TOTOBST?
Hanumure ypaBHeHHME peakluu OKHCIIEHUS IJIIOKO3bl B IIIOKOHOBYIO KHCIIOTY peakTuBoM PDe-
JIMHTA.

4. HanumuTe ypaBHEHUs peakiuii: 00pa3oBaHME aMMHA4YHOI'O pacTBOpa I'MJIPOKCHIA cepe-
Opa u okucnenue D-raroko3bl 10 D-TIIOKOHOBOW KHCIOTHI aMMUAYHBIM PAaCTBOPOM THIPOKCHUA
cepeodpa.

5. Hanummre ypaBHeHHE peakIMKU OKUCIEHHS TIIOKO3bI OPOMOM B TIIFOKOHOBYIO KHCIIOTY.
Kakoli MoHOCaxapua — III0K03a UiIH PPyKTO3a — JIerde OKUCISETCS B YCIOBUAX OIbITa?

JlabopaTopnasi paGora Ne 24
Jducaxapuanbl

®opma oruera. OTUET JOKEH COAEPKATh HAa3BaHUE, IeNb PabOThI, PEAKTUBBI U 000pPY-

JIOBaHWE, OMMCaHUE X0/a padoThl, HAOJIFOICHUS, BBIBOIBI.
KoHTpoJsbHbIe BONIPOCHI:

1. Hanumure ypaBHeHHe peakiiui 00pa30BaHusl MOHOCaxapara KaJlbLusl.

2. Hanumure ypaBHeHUs peakiuu oOpasoBanust MmoHocaxapara wmenu (II). Kakoii BeiBOA
MOJKHO CJlelaTh U3 JaHHOTO OIbITa?

3. Hanummte ypaBHeHus peakuuii ¢ ruapokcuaoM menu (II) ams tex caxapuioB, KOTOpbIE
JTAIOT TOJIOKUTENIbHYIO peakiuio ¢ peakTuBoM denunra.
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4. Hanumwte ypaBHEHUS peakIfii 00pa30BaHUs 03a3aHOB MAIbTO3bI U JTAKTO3HI.

5. Hanmmure ypaBHEHHS peakiuii THAPOIIA3a CaXapo3bl U HICHTU(DUKALIUN MPOTYKTOB TH-
poJn3sa.

JlaGopaTopHas padora Ne 25
Hoaucaxapuanbl

®opma otyera. OTUET JODKEH COAEPKaTh Ha3BaHHE, LeNIb PabOThl, pEaKTHBBI U 000PY-

JIOBaHME, OMKCaHUE X0a paboThl, HAOIIOJCHHS, BHIBOJIBI.
KoHTpoJibHbIE BONIPOCHI:
1. Hanmummre ypaBHeHHe peakuuu aeruaparaunu D-rimoko3sl (oOpa3oBaHHe OKCUMETHII-

dypdypoua).

2. [Touemy Kpaxmaj U IVIMKOTEH HE JIal0T peakiuio ¢ peakTuBoM denunra?

3. YTo Takoe «COeIMHEHUS BKIIOUEHUs» (Ha IPUMEpE B3aUMOICHCTBUS Kpaxmala ¢ ilojiom)?

4. Hanumure ypaBHEHUE peaklUy THIPOJIN3a KpaxMmana, YKakKUTe IpOMEXYyTOUHbIE U KO-
HEYHBIN MPOoyKThl. OOBSICHUTE, TOUEMY B MPOIECCe THIPOIN3a H3MEHIETCS OKpacKa THAPOIIHU-
3aTa ¢ HOI0OM.

5. Hanmumute cxeMbl peakiuii 00pa3oBaHus JUHATpPATA U TpHALleTaTa LEJUTI0I03b1. I 1e npu-
MEHSIOTCS CIIOKHBIE A(PUPHI LEITFOI03bI?

KommiekT 3aanmii 1Jisi KOHTPOJbLHOM padoThI
Koutpoasnas padora Nel. Tema: YriieBogopoabl ajiudaruyeckoro psjaa
U UX NPOU3BO/JHbIE

Bapuanr 1
1.OcymiecTBUTE MpeBpallleHUE: MPONUIeH — Mpomnanoi-1 — nponaHans. Hanummre cTpykTyp-
HbIE (JOPMYJIBI COSTMHEHUH, YKAXKUTE YCIOBHS IIPOBEICHUS, HA30BUTE BEIICCTBA.
2.0cy1iecTBUTE MpEBpallleHre: METaH — METUIIXJIOPU — METHIIOBBIM CIUPT — METUIHOINT —
sTaHoJ. HanuiuTe cTpyKTypHBIE POPMYIIBI COETMHEHUH, HA30BUTE MPOIYKTHI PEAKIIH.
3.HUcxons u3 aneTuiieHa, noaydyute OpoMHCThIi 3T, HanummmTe 71 HEro peakiuu ¢ HUTPUTOM
cepeOpa, ¢ MaruueM B aOCOFOTHOM d(HUpe, C aMMHAKOM, C ATHJIATOM HATPHSL.

BapuanT 2
1.C momMoIIpl0 KaKuX XUMHUYECKUX PEaKIMi MOXKHO OTJIMYUTH CIETYIOIIUE BellecTBa: 1-0pom-
npornaH u 2-6poMrpornaH. 3anuimuTe He0OX0IMMbIE YPaBHEHUSI PEaKIIni.
2.Mcnionb3yst MarHUHOPraHUYECKUM CUHTE3, TTOJIYYUTE TIEPBUYHBIC U TPETUYHBIE CITUPTHI COCTaBa
C4HoOH, BTOpHnunsie cinptsl coctaBa CsH11OH.
3.OcyuiecTBUTE MpeBpalleHUe: MPOINaHo-2 — MPOINaHo-1 — MPONUIN30NPONHIOBBIA 3PUp.
Hanummre cTpykTypHbie GOpMyIIbl COETUHEHUH, YKaXUTE YCIOBUS TPOBEICHHUS.

Bapuant 3
1.ITonyunte OPOMUCTHINM HU3OMPONUI U3 CIEAYIOMIUX COSAMHEHMI: pOoManHa, MPoreHa, MpoIrHa,
IPOMUIOBOTO CIUPTA, U30MPONUIIOBOIO CIIUPTA.
2.M13 KaKkoro rajJloreHOaJKaHa U C IOMOIIBIO KaKUX PEaKUid MOKHO MOJYYUTh Clie-AYIOIIHUE CO-
€JIMHEHUS: TIeHTaH, IEHTEH- 1, TeHTaHOJI-2, TEHTWJIOBBIN 2(PUpP MypaBbUHON KUCIOTHI, TEHTHIIIIH-
aHu, OpOMUCTBIN MEHTUIMArHUn?
3.Ilpenckaxute OCHOBHbBIE MPOLYKThI IPUCOEAMHEHNS OPOMOBOOPO/IA K CIEAYIO-IIIUM COEINHE-
HUSM B YCIIOBUSX HOHHOTO U CBOOOJHOPAIUKAIHLHOTO MPOIIECCOB: MPOMUIEH, 3-XJIOPIPOIUIICH,
JUTMIIOBBIN ciupT. Hamummre cTpykTypHBIe POPMYIIBI COETMHEHUH, HA30BUTE MPOJAYKTHI PEak-
1102078

Bapuanr 4
l.Hamummmre cTpykTypHbIE (OPMYJBI COSAMHEHUN, YKQKUTE YCIOBUS TPOBEICHHS PEaKIUH,
Ha30BUTE BemrecTBa: autmiopomus — C3HO60Br2 — C3H402Br2 — C3H402
2.0cymiecTBUTE MpeBpalieHue: 1-6poMiponan — mponuIMarHuixiaopun — oyra-aon-1. Hamm-
IIUTE CTPYKTYPHBIE (POPMYIIBI COCTMHEHHUM, YKAKUTE yCIIOBUS MPOBEJICHNUS, HA30BUTE BEIIIECTBA.
3.C nmoMoNIbI0 KaKMX XUMHUYECKUX PEAKIIM MOXKHO OTJIMYUTH CIEIYIOUIUE BEIEeCTBA: STUIIXJIIO-
P ¥ BUHUJIXJIOPU/T. 3aIMUIIATE HEOOXOAMMBIC YPABHEHHUS PEAKIIHA.
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Bapuanr 5
1.OcymiecTBuTe TpeBpalieHne: MeTaH — 3-MeTunoyTaHon-2. Hanummre cTpykTyp-HBIE (HOp-
MYJIbl COeIMHEHUN, HAa30BUTE MPOAYKTHI peaKIUi, YKaXKUTE YCIOBHS X MPOBEACHHUS.
2.3 n300yTHIIOBOTO CITUPTA, UCTIOIB3Ys KpacHbIi docdop u o, momydute 1-Ho-2-MeTHImpo-
nad. Mcnonb3yilTe 3TOT rajIoreHOaIKuiI JJIsl CUHTE3a 2,5-AMMEeTHUITeKCcaHa.
3.Ha Oyren-1 mocnemoBaTenbHO TOJEHCTBYHTE: OpPOMOBOJIOPOIOM, MarHUEM B a0COIIOTHOM
a¢upe, Bogoi. Kak u3MeHUTCS MPOTYKT MEPBOM peakIiu, €CIu MPOBOAUTD €€ B IPUCYTCTBUU Tie-
pekuceit?

KonTpoabHnasi padora Ne2. Tema: ApeHbl

Bapuanrt 1
1. Hamummre ypaBHEHHS peakilfii CTUpOJIa CO CIEAYIOIIMMHU BEleCTBaMU: a) ¢ OpoMoM (B mpu-
CYTCTBHH KaTajau3aTopa), 0) OpoMHOI BOAOH, B) XJIOPOBOJAOPOIOM, T) PEAKIIHIO MOJIMMEPU3ALINH.
2. Kakue mpotyKThl 00pa3yroTcst Ipr MOHOCYJIb(prpoBaHun OpoMOEH30J1a, STUII0CH301a, OCH301-
CyIb(POKHCIOTHI, OeH3aNIbACTHAA, aHWIMHA? HanumuTe ypaBHEHUsT peakfid, YKaXUTe YCIOBUS
ux nposeneHus. OObACHUTE HANPaBICHHUE AMEKTPOPUIBHOTO 3aMEIICHHUS.
3. OOBsCHUTE, B KAKOM IMOPSIIKE HA/I0 BBOJUThH 3aMECTUTEIN, YTOOBI MOTYYUTh U3 OEH30I1a clie-
IyIOIIHUe COeMUHEHUs: a) 3,5-AMHUTPOTONYOl, 0) mapa-XJIopOeH30MHYI0 KHCIIOTY, B) METa-HUT-
poxsiop6en30i1? Hanumure ypaBHEeHHS peakIuid, YKaXKUTE YCIOBUS MX MPOBEICHHS.

BapuanT 2
1. OOBsicHUTE, B KAKOM MOPSAKE HAJA0 BBOJUTH 3aMECTUTENH, YTOOBI IOJYyUUTh U3 OEH307a Clie-
IYIOIIHUE COSUHEHHS: a) OPTOHUTPOTOIYOJ, 0) mapa-xyjopOeH301- CyIb(HOKUCIOTY, B) OPTO-HUT-
poxsiop6en30i1? Hanumure ypaBHEeHHS peakIuid, YKaXKUTE YCIOBUS MX MPOBEICHHS.
2. YuuTbiBas OpUEHTHUPYIOIIEE BIUSHUE 3aMECTUTENICH, HAMMUIIUTE YPABHEHUS PEaKIMi MEXIy
CJICITYIOIIIMMH BEIIECTBAMU: a) META-TOIYOJICYIh(POKUCIOTa i OpoM (B MIPUCYTCTBUU Kelie3a), 0)
OPTO-KCHJIOJ U KOHII. CepHasi KUCJIO0Ta, B) Mapa-Kpe3oJl U XJIop (B MPUCYTCTBUU XJIOpUIA aTFOMU-
HUs).
3. Ha 6en3011 nocienoBaTeNbHO MOACHCTBOBAIN: &) XJIOPMETAHOM (B IPUCYTCTBUH XJIOPUJA aTTIO-
MUHHST), 0) OpOMOM (B IPUCYTCTBUU JKelie3a), B) MEPMAHTaHATOM Kaius (B MPUCYTCTBHU KOHII.
CEPHO KUCIIOTHI), T) IEpMaHTaHATOM KaJiusl B IPUCYTCTBUU KOHII. CEPHOU KUCIIOTHI, /1) HUTPATOM
KaJHs B TIPUCYTCTBHH KOHII. CEPHOM KHUCIOTHL. B peaknusix O, B, T U J BO3SMOXXHO 00pa3oBaHHE
n3oMepoB. Hanumnre ypaBHEHHS peakliuii, HA30BUTE BEIIECTBA.

Bapuant 3
1. HanummmTe ypaBHEHUS peakiuii KaTaTUTUYECKOTO PUPOPMUHTA CIEAYIONUIUX YTIIIEBOAOPOIOB:
a) H-TeKcaHa, 0) MEeTWIIIUKJIOTEKCaHa, B) H-TeNTaHa, T') H-OKTaHa, 1) dTHIIHKIOTeKCaHa. Y KaKUTe
YCIIOBUS peaKkluid, Ha30BUTE MPOAYKTHL. [[JIst MpoayKTa peakiuu 1) MpeaoKuTe HE MEHee IBYX
JIPYTUX CIOCOOOB MOTyUEHHUS.
2. Ha 6eH30:1 nocie0BaTesIbHO MOASHCTBOBAIIM: a) OpOMOM (B IPUCYTCTBUH Keje3a), 0) MarHueM
(B abc¢. adupe), B) mpomnaHaeM (C MOCIEAYIOIINM THAPOJIU30M PACTBOPOM COJISTHON KUCIOTHI), T)
napbl MOJYYSHHOTO BEIIECTBA MPOMYCTHIIM HaJl METHBIM KaTaiau3aTopoM. Hamuimmire ypaBHEeHUs
YIOMSIHYTBIX PEaKIInii, HA30BUTE BEIIECTRA.
3. Ha Gen3on mocneaoBaTeabHO MOACHCTBOBAIM: a) XJIOPOM (B MPUCYTCTBHH XJIOPHAA aFOMU-
HUS), 0) KOHII. CEpHOM KUCIIOTOM, B) XJI0puaoM ¢ocdopa (V), T) XJa0poM (B IPUCYTCTBUH XJIOpUIA
amoMuHus). Hanmummmre ypaBHEeHUs! yIIOMSIHYTBIX PeakIuii, HA30BUTE BEIIECTBA.

Bapuanr 4
1. Kakuie MOHOCYTb(POKHCTOTHI 00pa3yOTCs IPpU CYyIb(OUPOBAHUN CEPHOM KUCIOTON CIIETYIOIINUX
COCTMHEHUI: a) OEH30JICYTB()OKHUCIOTHI, 0) ATHIOEH30J1a, B) O€H3alIb/IeTH A, T') METa-HUTPOTOIY-
oIa, 1) mapa-HUTpoToiayona? Hanumure ypaBHEHHUS YIIOMSHYTHIX PEaKIfii, HA30BUTE BEIIECTBA.
2. Ha GeH3om mocienoBaTeabHO MOACHCTBOBAIH: a) KOHII. CEPHOM KUCIIOTOM, 0) Xmopuaom (oc-
dopa (V), B) aMMuakom, T) MPOMHIEHOM (B MPUCYTCTBUU KOHII. CEPHOM KHUCIOTHI). Hamummre
YpaBHEHHUS YIIOMSHYTBIX peakliii, HA30BUTE BEIIECTBRA.

106



3. Hanmmmre ypaBHEHHs peakIuii mapa-Kpesoja cO CISTYIONMMHU BEIIeCTBaAMH: a) THAPOKCHU/T
KaJMs, a 3aTeM STWIXJIOpUA, 0) XJIopMeTaH (B MPUCYTCTBUHU THAPOKCHIA KalUs), B) YKCYCHBIN
aHTUJIPU]I B LIEJIOYHOI cpejie, T) XJI0p IPU HarpeBaHUU.

Bapuanr 5
1. Ucxons u3 GeH3oja, CHHTE3UpYyHTe: a) mapa-opoMOeH3oicyibdamu, 0) pe3opirH, B) OpTO-
Kpe30Jl.
2. [IpuBeauTte ypaBHEHUs peakiyil MoxydeHus U3 HaTaauHa U JTI0OBIX OPraHUYECKUX U Heopra-
HUYECKHUX PEareHToB: a) o-HadTomna, 0) B-Hadrona, B) f-HadTansae ruaa, r) 4-amuHo-1-nadromna,
1) 1-6poM-2-meTokcuHadTaIrHa.
3. 2,4-luxsiop(heHOKCHYKCYCHAs KUCIIOTa MPUMEHSETCS KaK repOrLu pu 60pb0e ¢ COpHIKAMHU.
[TpuBenuTe HEOOXOAMMBIE YpaBHEHHs peakluii, HEOOXOAUMBIE ISl CHHTE3a €€ U3 alleTUJIeHa U
YKCYCHOM KHUCJIOTBI.

KonTpoabsnas padora Ne3. Tema: Kuciiopoacoaep:xamme opranudecKkue coeinHeHust

Bapuant 1
1.Pacnionoxure B psiji 0 YBEIMYEHUIO KUCIOTHOCTH CIEAYIOLIUE COSAUHEHUs: 1) yKcycHas Kuc-
nota; 2) aneTwiieH; 3) ataH; 4) aTaHou; 5) Boaa; 6) atuieH; 7) dhenoi; 8) yronbaas kuciora. OTBer
apryMeHTHpYWHTe.
2.IlonyunTte XJIOpaHTHUAPU]T U30MACIITHON (2-METHIIIMPONaHOBOM) KuciaoThl. [lopeicTByiiTe Ha
HEro MpPUBEICHHBIMM HIDKE peareHTamu: 1) Bofa, 2) STUJIOBBIA CHUPT; 3) AUSTUIAMUH
(u30.); 4) stwimarHuiopomu (1 3xB).
3.B Bamem pacnopspkKeHHUM MMEIOTCS ATaHOJ, OKUCh ITHJIEHA M JI0ObIe HEOPraHWYecKue pea-
rentsl. [IpeaoxkuTe cnocod CMHTE3a MacIsTHOW KUCIIOTHI.

BapuanT 2
1 .ITomyunte aHTHIPHU] TPOITHOHOBOM KUCIIOTHI U3 IIOOBIX peareHTOB (MIPEIOKUTE HE MEHEE TPeX
cnioco6oB). [TonelicTByiiTe Ha HETO MPUBEIEHHBIMH HIDKE peareHtamu: 1) Boja; 2) 3TaHox; 3) 9Tu-
namuH; 4) amoMoruapun iutus (u30.), 3aTeM BoJa.
2.IIpeBpatute O€H30IHYIO KUCIOTY B 2-(EHIITYKCKCHYIO (IIPEATIOKUTE HE MEHEe TPEX CIIOCOOOB).
3.3 6pombOen30i1a u O6eH3anpaeruaa monydure N-heHunamur 0€H30MHON KUCIOTHI.

Bapuanr 3
1.Ucxons n3 manoHoBoro 3¢upa, aJlsIuiIOBOr0 U 3TUIOBOTO CIUPTOB, MOJIYYUTE 2-3TUINEHTEH-4-
OBYIO KUCJIOTY.
2.IlpennoxxnuTe HECKOJBKO METOJOB CHHTE3a KeTeHa M3 JIIoObIX peareHToB. lloneiicTByiiTe Ha
HEro TepeurcIeHHbIMU HUXXe peareHTamu: 1) Boxa; 2)sTaHon; 3) ammuak; 4) ykCycHas
KHCJI0Ta; 5) MPOMMOHOBAas KUCIIOTA.
3.Hcxons u3 ykcycHO 1 0eH30iHOI KHCIIOoT, nonyyuTe 3-heHunnponaHoByo kuciaoty. Mcemnonb-
3yiiTe 1100ble HEOOXOIUMBbIE PEareHThI.

Bapuanr 4
1.OcymiecTBUTE NpeBpalleHre: mponataib + rufpocyiabGut Hatpust — A + Boga — B + HCN —
C +Boma — ?
1.Kak ocymiecTBUTh ClIeIyOIIee MPEeBpaIleHIe: dTUIAeTaT — TeNTaH HnoH-2,67
2 IlpuBenute mpUMephbl peakivii: a) XapakTepHbIX A OeH3aibJeruja U s IUKIOreKCaHKap-
Oanpaeruaa, 6) XapakTepHbIX sl OCH3aJIbJIETH/1a U HE XapaKTePHBIX JUIsl IUKIJIOTeKCaHKap 0ab-
JETUJA.
3.Ilpennoxxute HECKOJIBKO METOAOB CHMHTE3a KeTeHa M3 JIoObIX peareHToB. lloneiicTByiiTe Ha
HEro TMepeYrcCICHHBIMU HIDKE peareHTamu: 1) Boga; 2)staHon; 3) aMMuak; 4) ykcycHas
KHCJI0Ta; 5) MPOMMOHOBAask KUCIIOTA.

Bapuanr 5
1.Pacnionoxure B psiji O YBETMUEHHUIO KUCIIOTHOCTH CIIEAYIOLIME COeUHEeHHs: 1) yKcycHas Kuc-
7ota; 2) aneTuiieH; 3) 3TaH; 4) MeTaHOIT; 5) MypaBbUHAs KUCIIOTA; 6) PeHOM; 7) yroabHas KHCIOoTa.
OTBeT apryMeHTupymure.
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2.ITonyunTte XJIOpaHTUAPU U30BAJIEPUAHOBOM KUCIOTHI. [lomeicTByliTe Ha HEro NpUBEICH-
HBIMH HIDKE peareHTamu: 1) Boa, 2) STHIOBBIA CHOUPT, 3) AMATHWIAMUH 4) STHIMarHuMOpo-
mu (1 7kB.).
3.3 6pombOen3oia u O6ensanpaeruaa monydure N-denunamui 66H30MHON KUCIOTHI.
KonTpoabHast padora Ne4. Tema:
A3o0Tcoepxaiiue OpraHudeckne coeJMHEHUs] U reTepoIuKJIbI

Bapuant 1
1.ITonyuute u3 Tnodena 2-6poM-5-HUTPOTHOPECH.
2.HamummTe ypaBHEHHs peakltii, C TOMOIIbIO0 KOTOPBIX MOKHO OCYILIECTBUTH CJEAYIOUIHE Mpe-
BpallleHUs: a) 3TUIAMHH — 3THIIEH, 0) YKCYCHas KUCI0Ta— 2-aMUHOIIPOIaH?
3.CpaBHUTE OCHOBHOCTb CJIEIYIOIINUX a30TCOJEPKAIINX COSAMHEHUH (B BOJHBIX PACTBOPAx): aHU-
vl 1 qudeHmiaMut. OTBET MOSICHATE HA OCHOBAHHH AJICKTPOHHBIX ()P PEKTOB UM CTEPHUUECKHUX
(hakTopoB.

Bapuant 2
1.ITonyuure u3 nupposia S-MeTUI-2-MUPPOIKAPOOHOBYIO KHCIIOTY.
2.Ilpennoxxkure cXxeMy CHHTE3a a30KpacHUTENsl METUIIOBOTO KpacHOro (4-IuMeTuiIaMUHO-2’-Kap-
0okcraoOeH305a) U3 JOOBIX MPU3BOAHBIX OeH307a. OOBICHUTE UCIIOIB30BAHNUE 3TOTO COEIMHE-
HUS B KQYECTBE KUCIOTHO-OCHOBHOTO MHAMKATOPA.
3.Pacnionoxxkure crnegyrome apoMaTHYecKue COeAMHEHUS B MOPSIIKE YBEIUUYEHHUSI CKOPOCTHU pe-
aKIUH HUTPOBAHUS: HUTPOOCH30I1, XJIOPOSH30JI, METOKCHOEH301, TOTyouI. [IpuBenuTe HEOOX0M1-
Mbl€ ypaBHEHHUs peakiuii. OTBET apryMeHTUPYUTE.

Bapuant 3
1.IHonyuure 2,5-1UMeTUINMHPPOT KOHJEHCAIIMEH COOTBETCTBYIOIIETO TUKAPOOHUIBHOTO COEIU-
HEHUSI.
2.Kaxkoe coenquneHme oOpa3yercs npu KoHeHcaluu 1 -HuTporponana ¢ nponanaiem? [Ipusenure
CXeMy MEXaHH3Ma PeaKIuu.
3.CpaBHHUTE OCHOBHOCTD CJEIYIONINX a30TCOJAEPIKAIINX COSTUHEHHH (B BOJHBIX pacCTBOpax): Me-
TUJIAMHH, TUMETWIAMUH, TpuMeTuIaMuH. OTBET MOSCHUTE HA OCHOBAHUU JICKTPOHHBIX dPeK-
TOB WJIA CTEPUUYECKUX (PAKTOPOB.

Bapuant 4
1.CocraBbTe ypaBHEHHUS COOTBETCTBYIONINX peakiuid: N-OKCH TUPUIUHA + HUTPYIOIIAs CMECH;
MUPHUIAH + HOTUCTBIA METHIT;, TUPHUINH + aMUJT HATPHSL.
2.Kakue coequHeHUsT apOMaTHUECKOTO psiia 00pa3yroTcs MPU HArpeBaHUH XJIOPUCTOTO N-HUTPO-
(beHnnImazoHus ¢ METaHOJIOM?
3.CpaBHUTE OCHOBHOCTD CJEIYIONINX a30TCOJAEPIKAIINX COSTUHEHHH (B BOJHBIX pACTBOpaXx): aM-
MHUaK, GeHuIaMuH, MeTuiIaMuH. OTBET MOSICHUTE Ha OCHOBAHUHU YJIEKTPOHHBIX Y()PEKTOB HIIH CTE-
pudeckux (haKkTopoB.

Bapuanr 5
1.CocraBbTe ypaBHEHHUSI COOTBETCTBYIOIIMX PEAKIU: MUPUIUH + (HEHUIUTUTUIN; 2-MEeTUITTUPU-
il + Oenzanpaeru (OH-); nupuaus + oneym.
2.Kakoe coequHeHHE TOMYUUTCS, €CIIH O-HUTPOAHWIMH 00padoTaTh HUTPUTOM KajHsl B MPUCYT-
CTBUM COJISTHOM KHCIOTHL. K 00pa3oBaBiieMycst IpOAyKTy 100aBUTH OOPHTOPBOIOPOIHYIO KHUC-
JIOTY U HAarpeTh. 3aTeM MOAeCTBOBAThH XJIOPUIOM OJIOBA B COJITHOM KUCIOTE? 3aNuIlIuTe YpaBHe-
HUS YIIOMSHYTBIX PEaKITUH.
3.CpaBHUTE OCHOBHOCTD CIIEIYIOIINX a30TCOJAEPKAIINX COSTUHEHH (B BOAHBIX paCTBOpax): Mu-
PUIWH, aHWIIWH, MeTHIaMUH. OTBET TOSICHUTE HA OCHOBAaHUU SJIEKTPOHHBIX d(P(HEKTOB WU CTE-
pudeckux (GaKkTopoB.

IPUMEPHI TECTOBBIX 3ATAHUM
Tema: AnkeHbl
Tecr 1
1. l'eomeTpuyecKUMU N30MEpPAMU HA3bIBAIOTCS
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1) cTepeorzoMepsl, OTIUYAIOIINECS PACTIONOKEHUEM 3aMECTUTENIEH OTHOCUTENIBHO TIIOC-
KOCTH T-CBSI3U

2) cTepeon30Mephbl, OTINYAIOIINECS PACTIONOKEHHEM 3aMECTUTENIeH OTHOCUTEIBHO TIOC-
KOCTH JIBOMHOM CBSI3H

3) u30MephbI MOTOKEHUS

4) TayToMepbl

2. Ilpu npuMeHeHUH MPOCTPAHCTBEHHO 3aTPYAHEHHOTO OCHOBAHUS B pEeaKIIUU JETUIPOTra-
JIOTEHUPOBaHUs

1) mpaBuio 3aiiieBa coOmogaeTCs

2) npaBuJiio 3aiilieBa HapyIIaeTcs

3) >IMMUHUPOBAHKE HE MPOXOAUT

4) BBIXOJ aJIKEHA YMEHBILIAETCS

3. NanorenupoBaHue aJkeHOB B OTCYTCTBHE MEPEKUCEH HUIET IO MEXaHU3MY

1) AE

2) AR

3) ANu

4) SE

4. CnupThl HEIb34 MOJYUYUTh U3 AIKEHOB peakiuei

1) ruaparanun

2) ruipoOOpUPOBAHUS

3) ruapohOpMIITHPOBAHUS

4) OKCUMEPKYpHUPOBAHHUS

5. ATaKTHYECKUH TTOTHUMED — ITO

1) nonumep ¢ BBICOKOIN MOJIEKYJIIPHOM Maccoit

2) monuMep, B KOTOPOM 3aMECTUTEIH PACTIOIO0KEHBI OECTIOPSA0YHO IO 00€ CTOPOHBI OC-
HOBHOM IIOJIMMEPHOM 1IN

3) monumep, B KOTOPOM 3aMECTUTENH PACIIONOKEHBI YIIOPSII0YEHHO 10 00€ CTOPOHBI OC-
HOBHOM IIOJIMMEPHOM LN

4) monuMep ¢ HU3KOM MOJIEKYJISIPHON Maccoit

6. 2-bpoM-2-MeTHITICHTaH MTOCIIeIOBATeILHO 00paboTaIH a) ITUIIATOM HATPHS B ATHIIOBOM
cnupTte (moay4uiu BemectBo cocrapa C6H12 (mpeobnanaromuit mpoxykT); 6) ruapuaom d6opa B
TI'® (momyuwmnu BemectBo coctaBa (C6H13)2BH; B) mepokcuaoM Bogopoa B MIETOYHON
cpene. CocraB koHeyHoro npogykra CO6H140. Otum npoaykrom sBisieTcs

1) 2-meTunneHTaH

2) 2-MEeTHJITIEHTAHOI-2

3) 2-mMeTunmneHTaHo-3

4) 2-mMeTHITeHTaHo-1

7. Panukan aneTHiIeHa Ha3bIBACTCS

1) BuHMI

2) annun

3) npomnaprun

4) sTUHUI

8. IIpucoenrHenue rajgoreHa no TpOMHOM CBS3U 110 CPABHEHUIO C JBOMHOMN HIET

1) nerue

2) TpyaHee

3) ¢ OAMHAKOBOW CKOPOCTHIO

4) TOJIBKO B IPUCYTCTBUM KaTaJln3aTopa

9. IlprcoenviHEeHHE CIUPTOB K AJIKUHAM HJIET MO MEXAHU3MY

1) AE

2) AR

3) ANu

4) SE
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10. 'mapoGopupoBaHre aTKUHOB € MTOCIEIYIONIAM OKUCIUTEIBHBIM PACIIEIIICHUEM TIPH-

BOJIUT K 00pa30BaHUIO

1) kKapOOHMIBHBIX COCTUHEHHM
2) cnupToB
3) KuCIOT
4) anikaHOB

Tema: AJKHHBI H AJIKaIHEHDI

Tect 1

1. Tayromepsl — 310
1) CTpyKTypBbl, B3aUMOIIPEBPALIAIOIIHECS TOCPEICTBOM IMMPOTOTPOITHOTO PABHOBECHS
2) mpOCTpPaHCTBEHHBIE H30MEPHI
3) ontuyeckue U30Mepsl
4) HeyCTONYMBBIC COETUHEHUS, B KOTOPBIX THAPOKCHII HAXOAUTCS Y SP2-THOPHUIHOTO

aToMa yriepoja

2. Ilpu ruapupoBanuu 6yTHHA-2 BOAOPOJOM B MIPUCYTCTBUU METAJUTMUECKOTO KaTanu3a-

TOpAa U HATPUCM B JKUAKOM dMMHAKEC COOTBECTCTBCHHO IMOJTYYarOTCA

1) nuc-Oyten-2 u TpaHc-0yTeH-2

2) TpaHc-0yTeH-2 1 1Uc-0yTeH-2

3) Tpanc-0yTeH-2

4) muc-0yTen-2

3. Kakyto poinb BBIMONHSIOT KaTHOHBI Hg2+ npu ruaparaiuu 3TuHa

1) cybcrpara

2) peareHra

3) MATKOTO OCHOBaHUS

4) MATKOM KUCIOTBI

4. Ha nenTtuH-1 nmoaeicTBOBAIM METHILTUTHEM, 3aTeM H300yTmiOpomuaoM. [lomy-uyenHoe

BCIICCTBO — 3TO

1) 2-meTunHOHUH-4

2) 2-METUIIOKTHH-2

3) 2-metunokTuH-1

4) 2-MeTHIOKTHH-4

5. KucnorHele cBOMCTBA YIII€BOJLOPOIOB YMEHBIIAKOTCA B PSALY

1) meHTaH, NEHTEH, MEHTHH

2) MIEHTHH, TICHTEH, TICHTaH

3) MeHTeH, ICHTHH, IEHTaH

4) meHTeH, MeHTaH, eHTUH

6. Ha anetusieH mocienoBaTenbHO MOACHCTBOBAIM a) IByMsI MOJISIMU aMHUJia HATPUs B

KUJKOM aMMHUake, 0) IByMsI MOJISIMH METUIIOPOMM /1A, B) MOJYYEHHBIN MPOJYKT BOCCTAHOBUIH
JIUBAJI-H npu 0°C u okucmmnm okcuaom ocMust. Tlomyuumm

HOM

1) 6yranamon-2,3

2) 6ytanon-2

3) 6yraHoH

4) NnMHaKOH

7. Auenodwui- 3To

1) coenuHeHme, comepiKallee m-CBsA3b U CIIOCOOHOE K peakiuu Junsca — Anbiepa ¢ aue-

2) yriaeBoJ0OpOJL € CONPSKEHHBIMU IBOMHBIMU CBA3SIMU

3) mrobast gacTHIla, CrIocOOHast MPUCOCTUHUTHCS K JUCHY

4) yrneBonopoA ¢ COCEIHUMU ABOWHBIMH CBSI3IMU

8. Ilpu B3aumopeiicTBuu OytagueHa-1,3 ¢ HaTpueM B )KMJIKOM aMMHaKe TOTyYUTCs
1) Oyren-1

2) 6ytan
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3) OyTen-2

4) nonuOyTaaueH

9. IlpeobnagaromumM MPOIYKTOM B PEaKIMK rekcaguena-2,4 ¢ poMoM B MOJIBHOM COOT-
Homenuu 1:1 npu + 400C Oynet

1) 2,5-nubpomrexcen-3

2) 4,5-nubpomrexceH-2

3) 2,3-aubpomrekcen-24,3-muopoMrekcan

4) 2,3,4,5-reTpabpomMrexcan

10. ITpu HarpeBanum 3-MeTUATeKCaaueH-2,4-110a-2,5 ¢ OKCHIOM aTFOMUHHS 00pa3yeTcs

1) 3-mermnrekcaauen-2,4

2) 4-metunrekcaaueH-2,4

3) 3-meruirekcaaueH-1,5

4) 4-metunrexcaaueH-1,5

Tema: CniupThl U IPOCTHIE IPUPHI
Tecr 1

1. B aHanuTUuyecKoil XuMUM /11 yCTAaHOBJICHUS TUIIA CIIUPTA (SIBJISETCS OH IEPBUYHBIM,
BTOPUYHBIM WJIM TPETUYHBIM) UCTIOIB3YIOT PEAKIIHIO:

1) ¢ XJ0pUI0M IIMHKA U COJISIHON KUCIOTOM

2) ¢ ruapocynbhaToM Kanus

3) c ruapokcugom meau (II)

4) ¢ xnopuaom xenesa (I11)

2. Ilpu ruapoOOpupOBaHUH ANKEHOB TUAPOKCUTPYTINA TPUCOSIHHIETCS K HECHMMETPHY-
HOMY QJIKEHY

1) no npasuity B. B. MapkoBHUKOBa

2) npotuB nipaBuia B. B. MapkoBHHKOBa

3) mo npaswity 3aiiiieBa

4) npotuB npaBuiia 3aiilieBa

3. IIpu okcuMepKypupOBaHUU- IEMEPKYPHUPOBAHUN ATKEHOB TUAPOKCUTPYIINA IPUCOEAH-
HSIETCSl K HECCUMMETPUYHOMY aJIKEHY

1) no mpasuity B. B. MapkoBHuKOBa

2) npotuB npasuia B. B. MapkoBHuKOBa

3) mo npasmity 3aifiieBa

4) npoTuB npaBuia 3aiileBa

4. Ilpu B3auMoelicTBUN peakTUBOB [ prHbsIpa ¢ KETOHAMHU 00Pa3yIOTCs

1) nepBUYHBIE CIUPTHI

2) BTOpUYHBIE CIIUPTHI

3) TpeTUYHBIE CIUPTHI

4) rnukoau

5. KucnotHble cBOMCTBA BO3PACTAIOT B Py

1) Bona, 3TaHO, alleTHIICH

2) sTaHod, aleTHJIeH, Bojia

3) aneTusieH, 3TaHo, BOJa

4) anieTusieH, BoJa, TaHOI

6. OCHOBHBIE CBOMCTBA YMEHBIIAIOTCS B PAY

1) aTaHO, N30NPONUIIOBBIM CIUPT, TPET-OYTHIIOBBIN CIIUPT

2) TpeT-OyTUIIOBBII CIIUPT, U30MPOINUIIOBBIN CIUPT, 3TAHOJ

3) M30IPONMIIOBBIN CIUPT, TPET-OYTUIIOBBINA CIIUPT, ITAHOI

4) sTaHo, TPET-OyTUIIOBBIN CIIUPT, U3OMPOIHUIIOBBIA CIUPT

7. IlepBUUHBIE U TPETUYHBIE CIIUPTHI PEATUPYIOT € TAIOTEHOBOJOPOIHBIMH KHCIOTaMH CO-
OTBETCTBEHHO

1) no mexanusmy SN1 u SN2

2) no mexanu3zmy SN2 u SN1
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3) no MexaHU3My NPUCOEIUHEHUS — OTLICTIIICHUS

4) no mexanusmy SE

8. [Ipormiien mocnenoBareabHO 0OpadoTanu xjopoM (ipu Temmneparype 4000C), xmopom
U BOJIOH (B M30BITKE), paCTBOPOM T'HIPOKCHIA HATPUs IpH HarpeBaHuH. OOpa30BaBIIUIiCS MTpH
9TOM MPOJYKT — 3TO

1) STUAEHTIIUKOIb

2) nponaHaib

3) mpomanon-1

4) mponaHTPHOI

9. Kaxkoif mpoayKT o0pasyercst IpeuMyIIeCTBEHHO IPU MPOIyCKaHUH NapoB 2,5-AUMEeTHII-
reKCaHInoMa-2,5 HaJl HArpeTOH OKUCHIO ATFOMUHUS

1) 2,5-qumerninrexcaauen-1,5

2) 2,5-numeTrirekcaaucen-1,4

3) 2,5-numerunrexcaauecH-1,3

4) 2,5-numeTnirekcaaucH-2,4

10. Bropu4HbIM Ha3bIBae€TCs CIIUPT, y KOTOPOIO

1) ruApOKCHUII HAXOUTCS Y BTOPOTO aTOMa yriepoa

2) rUIPOKCHII HAXOAUTCS y aToMa yIJIepoJia, CBSI3aHHOTO C IBYMsI aJIKUJIbHBIMU IpyIIaMU

3) Be TUAPOKCOTIPYIIIbI y COCETHUX aTOMOB yTIiiepoja

4) nBe TUIPOKCOIPYMIBl Y OJIHOTO aTOMa YIjiepojia

Tema: Ajbaerubl 1 KeTOHbI
Tecr 1

1. KoHeuHbIMM IPOJYKTaMU OKUCIIEHUS 3TUIIOEH301a 10 KYMOJBbHOMY METOY SIBIISIIOTCS

1) ¢penon u anieTon

2) beHon M areTanbaACTH

3) dbenon u aTaHON

4) ¢eHoJI ¥ TIPOITaHO

2. KucnotHble cBOMCTBA BO3PACTAIOT B PsILy

1) meraHom, Bosa, peHou, yrojabHast KUCI0Ta

2) yroyibHas KMCII0Ta, METaHOJ, Boja, (heHo

3) Boaa, MeTaHo1, eHOI, YTodbHas KUCI0Ta

4) Boga, heHoI1, METaHOI, YToJIbHAsI KUCIIOTa

3. KucnotHsle cBOMCTBa BO3pacTatoT B PALY

1) n-auTpodeHon, n-Kpe3od, n-MeTokcupeHo, GeHoa

2) deHon, n-HUTPOPEHOI, M-KPe30Jl, M-METOKCUPEHOIT

3) n-kpe30d1, n-MeToKCU(pEeHO, PeHOo, M-HUTPOoPEeHO

4) n-metokcudeno, n-kpe3od, Gpeno, n-HUTpodeHon

4. OCHOBHBIE CBOICTBA YCHUJIMBAIOTCS B PAILY

1) anmkoronsAT-uoH, GeHOIAT-UOH, THIPOKCUI-UOH

2) TUIPOKCHUI-UOH, (PEHOJIAT-UOH, AIKOTOJISAT-HOH

3) ¢eHonAT-1MOH, TUIPOKCUA-NOH, AJIKOTOJIAT-HOH

4) ¢peHoNAT-NOH, AIKOTOJIAT-UOH, THIPOKCUI-UOH

5. Cunre3s n-¢peHoncynb(HOKUCIOTH TPOXOIUT

1) B ycloBHSIX KUHETUYECKOTO KOHTPOJIS

2) B YCIIOBUSIX TEPMOJIUHAMUYECKOT'O KOHTPOJIS

3) ipu aeiicTBuU Ha GeHONT U30BITKA pa30aBICHHON CEPHOM KUCTOTHI

4) npu AelcTBUM Ha (PEHOJ SKBUMOJISIPHOTO KOJIMYECTBA pa30aBICHHON CEPHOM KUCIOTHI

6. [Ipu peiictBum Ha deHON OpoMa B cepoyriaepoie o0pazyercs MPEeuMyIIeCTBEHHO

1) n-6pomdenon

2) 2,4,6-tpubpomMbpenon

3) 2,4,4,6-teTtpabpomdenon

4) o-6pomdpenon
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7. Ha m-xpe30J1 MOCae0BaTeIbHO MOICUCTBOBAIINA: YKCYCHBIM aHTUIPUIOM, XJIOPUIOM
ATIOMUHUS 1pu HarpeBaHuu. [Ipu 3ToM momydmnu

1) o-rungpokcuanerodeHoH

2) nm-ruapokcuaneToGpeHoH

3) canuIUIOBBIN albIACTHT

4) 2-TUAPOKCH-5-MeTHIIAICTOECHOH

9. IleperpynnupoBka KisiiizeHa oTHOCUTCA K

1) curMaTpoIHbIM NEPErpyNIUPOBKAM

2) CEeKCTETHBIM MEPErpynIupOBKamM

3) 3NIEKTPOLUKINYECKUM PEAKLIUAM

4) peakusiM IUKIONPUCOSAMHEHHUS

8. Ilponananp HeNb3s MOIYUUTh

1) ruapodopMUITHpPOBaHUEM dTEHA

2) OKHCIIEHHEM TponaHoia-1

3) ruaparanuen mponuHa

4) okHCIeHHEM IPOTIEHWIO0OpaHa

9. IlpucoennHenue K aabAerUaaM U KETOHAM MPOXOIUT M0 MEXaHU3MY

1) mo mexanm3my AdN

2) no mexaHusmy SN2

3) no mexanusmy E2

4) no mexanuzmy AE

10. T'uapocyabGuT HATPHUS B PEAKIMH C aJbJACTHIAMH U KETOHAMH SBIISIETCS

1) C-nykneodunom

2) O-nykIeopmiom

3) S- nykieoduaom

4) cyobcTparoMm

Tema: KapO6oHoBbIe KHCJI0TBI
Tecr 1

1. ITpu mocnenoBaTeTbHOM B3aUMOJICHCTBUU OCH3UIXJIOPU/IA C LIMAHUIOM HATPUS U pac-
TBOPOM CEpHOI KUCIOTHI 00pa3yercs

1) GeH3oliHast KUCI0Ta

2) (eHmIyKCyCcHasi KUCIOTA

3) o-xJ10pOeH30liHAsT KHCIIOTa

4) M-xs10pOeH30iTHas KUCII0Ta

2. Cuna KUCJOT YBETMYUBAETCA B PIAY

1) nponaHoBast KUCIIOTa, 2-XJIOPIPONAaHOBask KUCIO0Ta, 3-XJIOPIPOIIaHOBAsk KUCIOTa

2) MypaBbUHas KHCIIOTA, YKCYCHAsl KUCTIOTa, MaclisiHas KUCIIOTa

3) 2-xytoprponaHoBasi KHCJIOTa, 3-XJIOPIPONAaHOBask KMCIIOTa, MPOMAHOBAst KUCIIOTa

4) Boga, 9TaHOJ, MypaBbHHAsI KUCIIOTA

3. Peakuus bopoauna — XyHcaukkepa IpoTeKaeT M0 MEXaHU3MY

1) pagukanbHO — IIETHOMY

2) 3amelieHre HyKJIeo(huIbHOe

3) 3amMerieHue MEeKTPohuIbLHOE

4) sIMMUHUPOBAHUE

4. BoccraHOBIIeHHE KapOOHOBBIX KHCIIOT AJIFOMOTHAPHUIOM JIUTHS IPOXOIUT 110 MeXa-
HU3MY

1) HykIeopuiabHOE 3aMelIeHue

2) Hykieo(puIbHOE TPUCOEAUHEHNE

3) paaMkaiabHOE 3aMELIEHUE

4) SIMMUHUPOBAHUE

5. PeaknioHHast ciocOOHOCTh peareHTOB B peaKLUH 3TepU(UKALIUN YBEINIUBACTCS B PSIY

1) MeTaHo1, TaHOJI, U30MPOTIAHOJI
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2) ATaHOJI, U30MPOTaHOJI, METAHOJI
3) aTaHoJI, METAaHOJI, U30MPONAHOII,
4) U30MPOIaHOII, 3TaHOJI, METAHOII
6. Jly1st monmy4deHust aluIraioreHu0B Hellb3s UCII0JIb30BaTh
1) xmopua docdopa (I1I)
2) THOHUIXOPU]
3) TpuxJI0poKuch Gocdopa
4) xnopun docdopa (IV)
7. PeakuioHHasi ciocOOHOCTD MTPOU3BOIHBIX KaPOOHOBBIX KHCIIOT B PEAKIUAX HYKII€O-
(GUIBHOTO IPUCOSTUHCHUS YBEIIMIUBACTCS B PSIY
1) amua, clnoxHbINA 3QUp, aHTUIPUT, TaTOTCHAHTUAPUT
2) raloreHaHTUIPH]I, AHTUIPUJT, AMH]T, CIIOKHBIHN dhup
3) amun, CIOXKHBIN 3¢pup, ratoreHaHruAPU, aHTHIPUL
4) cnoXHBINA APUP, AaHTUIPHT, TATIOTCHAHTUIPUT], AMU]T
8. Ha ykcyCHYI0 KHCIIOTY HOCJIeI0BaTENIbHO MOEHCTBOBAIN: THIPOKCHIOM HATpHsl, alle-
TUJIXJIOPUIOM, TUITHIIAMUHOM. KOHEYHBIM IPOAYKTOM OKa3ayics
1) N,N-gustrasranamu
2) N,N-au3THiIaMUHOYKCyCHAsl KHCIIOTa
3) TpUATHIIAMHH
4) yKCyCHBIN aHTUJPU]T
9. Meuensrii 20 stunanerar CHz-CO-80-C,oH® MOJIBEPIIIN KUCIOTHOMY Tuaposu3y. ['ne
OKa3aJlach U30TOIHAS METKA B MIPOJIyKTaX THIPOIN3a?
BriGepuTe npaBuIIbHBINA OTBET.
1) B monekyne cnupra.
2) B Monekymne KUCIOTHI.
3) PaBHOMEpHO pacnpenenuiach MEX1y CIUPTOM U KUCIOTOM.
4) Ilono>xeHre METKU HE YCTaHOBIICHO.
10. Ha arteToykcycHbIN 3¢up MOCIIe0BATEIBHO MOICHCTBOBAIM dTHIIATOM HATPHS, STUIIO-
BBIM 3()UPOM XJIOPYKCYCHOM KHCIIOTHI, IIEN0YbI0, COMSIHON KuciaoToi. [Ipu aTom o6pa3oBanacsk
1) nponaHoBast KMCJIOTa
2) MacnsiHast KUCIIOTa
3) maBesneBas KMCJIOTa
4) aHTapHast KUCIOTa
Tema: Kucsiopoaconep:xkammue opranndeckue coeJMHeHUs
Tecr 1
1. [Ipu mocnemoBaTeILHOM B3aMMOICHCTBUH OCH3WIXJIOpU/IA C ITHAaHUIOM HATPUs U pac-
TBOPOM CEpHOI KUCIOTHI 00pa3yercs
1) 6en3oiiHas kucaoTa
2) dpeHumyKCcycHas KUCI0Ta
3) o-x10pOeH30MHAsT KUCIIOTa
4) M-x0pOeH301Has KUCIIOTa
2. Cuna KUCJOT YBEIMYUBAETCA B Py
1) mponaHoBasi KUCIIOTa, 2-XJIOPIPOMAHOBask KUCIOTa, 3-XJIOPIPOIIaHOBas KUCIOTa
2) MypaBbHHAS KHCIIOTA, YKCYCHAsl KHCIIOTa, MaclIsTHas KHCIIO0Ta
3) 2-x70pnpornaHoBas KUCJIOTa, 3-XJIOPIPOIIaHOBas KMCIOTA, TPOMAHOBask KUCIIOTA
4) Boza, 3TaHOJ, MypaBbHHASI KUCIIOTA
3. Peakuus bopoauna — XyHcaukkepa IpoOTeKaeT M0 MEXaHU3MYy
1) pagukanbHO — IIEMHOMY
2) 3aMernieHrne HyKIeohUIbHOe
3) 3amereHue MeKTPOGUITBHOES
4) sNMMUHMpPOBaHUE
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4. BoccraHnoBiieHne KapOOHOBBIX KUCIIOT aIFOMOTUIPHUIOM JIUTUS POXOAUT MO MeXa-
HU3MY
1) HykeopuIbHOE 3aMEIICHUE
2) HyKkJIe0(UIBHOE MIPUCOCTUHEHNE
3) pagukaabHOE 3aMelIeHIEe
4) 53N1MMHHMPOBAHUE
5. PeakuinoHHasi ciocOOHOCTh PEareHTOB B peakluu ATepu(UKALUN YBEIIUYUBACTCS B PSAAY
1) MeTaHo1, 3TaHOJI, U30MPONAHOII
2) 3TaHOJ1, U30IPOIIAHOJI, METAHOII
3) aTaHoJI, METaHOJI, U30MPONAHOII,
4) U30MPOIaHoII, 3TaHOJI, METAHOII
6. Jly1st monmydeHust aluiraioreHu10B Hellb3s UCII0JIb30BaTh
1) xnmopua ocdopa (I1I)
2) THOHUIXOPU]
3) TpuxJI0poKuch Pocdopa
4) xnopun dpocdopa (IV)
7. PeakuinoHHasi ciocOOHOCTh MTPOU3BOIHBIX KaPOOHOBBIX KUCIIOT B pEAKLUAX HYKIICO-
(GUITBHOTO IPUCOCTMHCHUS YBEIIMIUBACTCS B PSITY
1) amua, clnoxHBINA 23GUp, aHTUIPUT, TATOTCHAHTUAPUT
2) raJloreHaHTUIPHT, aHTUIPUT, AMH]T, CIIOKHBIHN dup
3) amun, CIOXKHBIN 3¢up, raloreHaHTuAPUI, AHTUAPU
4) CNOXHBIN APUP, AaHTHIPHT, TATIOTCHAHTUIPUT], AMHU]T
8. Ha ykcyCHYI0 KHCIIOTY TOCTIEI0BATENbHO MOACHCTBOBANN: THIPOKCHIOM HATpPHsI, alle-
TUJTIXJIO-PUJIOM, TUATUIIAMUHOM. KOHEUHBIM MPOTYKTOM OKa3ajcs
1) N,N-gusTrasranamu
2) N,N-au3THIaMUHOYKCYCHAsI KHCIIOTa
3) TpUATHIIAMHH
4) yKCyCHBIN aHTUJPU]T
9. Meuensrit 180 stunanerat CH3-CO-180-C2HS noasepriu KUCIOTHOMY THAPOIIU3Y.
I'ne okaza-nach U30TOIMHASA METKA B IPOYKTaX TUIPOIN3a?
Bri0epure npaBUIIbHBINA OTBET.
1) B monekyne cniupra.
2) B Monekymne KUCIOTHI.
3) PaBHOMEpHO pacnpenenuiach MEXI1y CIUPTOM U KUCIOTOM.
4) INono>kxeHre METKU HE YCTAaHOBIICHO.
10. Ha antetoykcycHblii 3¢pup 1ociieJoBaTeIbHO M0IeHCTBOBAIN STHIIATOM HATPHS, TUIIO-
BBIM 3()UPOM XJIOPYKCYCHOM KHCIIOTHI, MET0YBI0, COMSTHON KuciaoToi. [Ipu aTom oO6pazoBanach
1) nponaHoBast KMCJIOTa
2) MacisiHast KUCIIOTa
3) maBesneBas KMCJIOTa
4) aHTapHast KUCIOTa
Tema: A3oTcoaepxamue OpraHuyecKue coeIuHeHus
1. ITpu B3aumoseiicTBUU OeH3amMu1a ¢ OpOMOM B MPUCYTCTBHUH MIENOUH 00pa3yeTcs
1) anmnux
2) amMuJ1 OEH30HHOMN KHUCIOTHI
3) N-6pomben3amu
4) 6eH3oat HaTpUs
2. OCHOBHBIE CBOMCTBA AMHHOB YCHJIMBAKOTCS B PSAY
1) MeTuIIaMyH, TUMETUIIAMHUH, TPUMETUIIAMHUH
2) ¢ennnamuH, qUpeHIaMUH, TpU(EHUITaAMUH
3) ammuak, peHuIaMuH, METUIIAMUH
4) N-TONYUAMH, aHUJIMH, M-HUTPOAHUITUH
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3. Peakuust mponuiiaMiHa ¢ YKCYCHBIM aHTUAPUAOM NPOTEKAET [0 MEXAHU3ZMY

1) anuMuHIpOBaHUS

2) OTIHIEIUIEHNE — IPUCOEANHEHHUE

3) nmpucoeIMHEeHHE — OTILEIIJICHUE

4) nyxsieo(puIbHOE NPUCOSANHEHHNE — OTILEIUIEHUE

4. OcunoBanus udda — sto

1) IpoAyKTHI B3aUMOICHCTBHUS IEPBUYHBIX AMHHOB C AJIbJICTUIAMU M KETOHAMH

2) aMHHBI aPOMATUUYECKOTO psiJia

3) NpOaYKTHI ALlMIIMPOBAHUS AMUHOB

4) IpoAYKTHI JETUAPATAIUA AMUHOB

5. Peakiiua ManHuxa — 1o

1) B3auMo/eiicTBHE KETOHOB € ()OPMAJIBAETHIOM U BTOPUYHBIMU AMUHAMH

2) S5IMMHUHUPOBAHUE OKCUIA0B TPETUUHBIX AaMUHOB IIPU HArpeBaHUU

3) aIKWJIMpOBaHME aMMHUaKa rajloreHOAIKaHaMU

4) aKUIMpOBaHUE aMMHOB CIIUPTAMHU

6. bpoMupoBaHme aneTaHWIN/IA B YKCYCHOM KHCIIOTE C TIOCTEAYIONIeH 00paboTKoM mIEno-
Yb0 IPUBOJUT K 00Pa30BaHUIO B OCHOBHOM

1) aneranunuaa

2) 2,4,6-TpubpoMaHuIMHA

3) 2-6pomaHuIMHA

4) 4-6poMaHUIINHA

7. Ilpu B3aUMOZCHCTBUY MEPBUYHBIX aTH(PATHIECKUX AMUHOB C @30TUCTON KUCIOTOH 00-
pasyrorcs

1) cnupThl

2) enHoBI

3) conu 1rua3oHUs

4) HUTPO30aMHUHbI

8. He B3anMoI€CTBYIOT C A30TUCTOM KUCIOTOM

1) TpeTUYHBIE AMUHBI APOMATUYECKOI'0 psia

2) TpeTH4yHbIe aMUHBI ANTUPATUUECKOTO psia

3) BTOpUYHBIE aMUHBI APOMATHYECKOTO Psijia

4) BTOpUYHBIE aMUHBI aTU(PATHUIECKOTO psijia

9. M-HutpoOeH30iiHy10 KUCIOTY BOCCTAHOBHJIM IIMHKOM B LIIEJIOYHOH cpesie, 00pa3oBaB-
HIMICS TPOJIYKT MeperpynnupoBaiics B KUciaon cpene. Ero nuazotupoBany n30bITKOM HUTPUTA
HaTpHs B CEPHOI KHCIIOTE U BOCCTaHOBUIM (hocopucToii kucinoToi. [Tomyunnu

1) anminH

2) 2,2’ -nuheHnnguKapOOHOBYIO KUCIIOTY

3) GeH30MHYI0 KHCIIOTY

4) OeH3uIuH

10. o-Hutpoanuins oOpaboTanu HUITPUTOM KaJlusl B IPUCYTCTBUH COJISIHOM KHUCHIOTHI. K
o0Opa3oBaBlIeMyCsl IPOAYKTY J100aBMIN 60p(HTOPBOIOPOIHYIO KUCIOTY M Harpesu. 3aTeM mo-
JIEUCTBOBAJIM XJIOPUJIOM OJIOBA B COJISIHOM KucioTe. [loryyeHHOE coequHeHne — 3To

1) 2-auTpodhTOpOEH30T

2) nudpTopbeH3omn

3) 6eH301

4) 2-hropaHuIuH

YYEBHBIE 3ATAYHN
Tema: Teopernueckue 0CHOBbI OPraHMYECKON XMMHUH
1. Kakue u3 cieqyomux CTpyKTyp SBISIOTCSI pE30HAHCHBIMU ?
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1" .0 e
a) CH;—C-0: w  CHy=C=0

o OH
6) CH;—C—OH W CH~C=0:

B) CH,=C=CH, " CH;—C=CH

@ ®
r) CH,—CH=CH, 7] CH,=CH—CH,

'(,?': :'(?H

1) CH3;—C—CH; 17} CH;—C=CH,
.. - .9
O: HOX
Il .e0 | ws

e) CH3;—N—-O: u CH;—N=0:
® *° @
@ @ L]

X)  HC=NH u HC=NH

3) CH3‘_.Q—CH2 2] CH3_’.0.=CH2

® s
n) CH,=CH—CH=O0;: " CHQ‘—CH=CH—9:
k) CH3;—CH=CH—CH; y CH3—CH,—CH=CH;

n)  CHy~CH—CH, " CH3~CH2—CH2—:C§H
:OH

M) CH3;—N=C=0; W  CH;—O0—C=N

2. Jnst kaxaoil maphl yKa3aHHBIX BBIIIE CTPYKTYP OMpeneauTe 0ojiee CTaOMIbHYIO.

OOBbsicHUTE CBOM BBIOOP.
3. Y CI0BHBIMHM CHMBOJIAMH YKaXHUTE HaIlPaBJIEHUE 3JIEKTPOHHBIX 3P PEKTOB B CIEaY-
IOLUX CTPYKTYypaXx. YKaKUTE DJIEKTPOHOJOHOPHBIE U DJIEKTPOHOAKLIEIITOPHBIE IPYIIIIHL.

0 0
) CHy-CHyF ) CHy—CHy-chi=cH, s CH~CC 1) C-ciyC
H OH

0,9 _ C//O _
B CH=CH-Cl ¢ CH=CH-N_ =~ %) CH=CH~ \ 3) CH,=CH—CF;
0

4. Pacriosioxute 4acTULBI B IOPSIIKE BO3pACTaHUsI UX yCTOMUNBOCTH. OTBET
apryMEHTHpYUTE.

117



® ® ®
a) CHiCHy—C~CH; CH,=CH~C—CH, CHy~CHy~CH—CH,

CH; CH; CH;
6) CH,=CH—-CH, CH3—(I:1-1—(':H3 CH3-(;:—CH3
CH; CH;
c] 5] @/,0 [c]
B) CH}"CH"CH3 CH3_CH_N\ o CH3"‘CH1
.e . 0 .e

5. Kakoe coenHeHue SBisieTcs 0oJiee CHIIbHBIM OCHOBaHUEM: 2,4,6- TPUHUTPOAHWUINH WiH 2,4,6-
TpuHUTPO-N,N-1uMeTHIaHITHH?

6. 300pasure cTpoeHHE PEIOKCHHBIX HUXKE COSTMHEHUH B BHJIe HA0Opa Pe30HAHCHBIX CTPYK-
Typ. [lokakuTe Mpu MOMOIIHM CTPEJIOK, KaK MOYKHO IMPe0Opa3oBaTh OJTHU MPEACIbHBIC CTPYKTYPBI
B apyrue: M-NO2C6H4F; n-COCH3C6H4F.

7. DIEKTPOHOIOHOPHBIHN WK 3JIEKTPOHOAKIIENTOPHBIN XapaKTep MPOSBIISIIOT aMUHOTPYTIA U Kap-
OOKCHIIbHAS TPYNIIA B COSTMHCHUSX ?

8. Pacrionoxxure B MOpsKe BO3pacTaHUs KOHCTAHT JUCCOLUAIIMU CIICIYIONINE KUCIOThI: IUaHO-
YKCYCHYIO, O-IIHaHOIMPOIIMOHOBYIO, 3-IIMaHOMPOIMOHOBYIO. By IyT T 3TH KUCIOTHI CUIIbHEE YK-
CycHOM?

9. Cpenu mepeyuciIeHHBIX COCIUHEHUN BbIOepUTe KUCIOThl bpencrena u Jlptonca: sTumamuH,
XJIOPHUJ ATFOMUHUS, XJIOPU aMMOHHMS, METaHOJI, XJIOPHUJI JKeJIe3a, IPOIaHoBast KUCIOTa, PeHOT,
AHWINH, allE€TOH, HATPOMETAH, allE€TUJICH.

10. I[OHI/IH_II/ITC KHUCJIOTHO-OCHOBHBIC PABHOBCCH:
H,0

—

C4,HyOH + HBr

H,0

3. CH3COONa + CH;CH,OH
4. @—OH + C2H50Na o —
® e
5. NH,CH; |1 + QNHz -

11. HanmumuTe ypaBHEHUE TUCCOLMALMN AJIS CIEAYIOIMIMX COSIMHEHMM: a) 3TaH, 0) TOJIyoJ, B)
HUTPOMETaH, I') alleTUJIEH, 1) TPUHUTPOMETaH. PacronoxuTe nepedrcieHHble UX B OPSAIKE BO3-
pacTaHusl KUCJIOTHBIX CBOMCTB.

12. Cpenu nepeynclieHHbIX HI)KE YacTUIl BEIOEpUTE KUCIOTHI JIbtouca:

8 & =) -
a):CCl, 6)NR, 8)Br, r)ZnCl, n) :O(C,Hy), €):CCly x) :S(CH,),

Tema: KapOoHOBBIe KHCIOTBI M MX IPOM3BOAHBIE
1. [TosryunTe XJI0paHTUIPHU U30MACIIIHON (2-MeTunnponaHoBoit) kucioTsl. [loxelicTByiiTe Ha
HEro TpPUBEIECHHBIMM HIDKE peareHTamu: 1) Boaa, 2) STHWIOBBIA COUPT; 3) AUITUIAMHH
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(u36.); 4) TpudTUNamMuH; S) ruapasuH (u30.); 6) sTuamarauitopomun (1 3kB.); 7) mocnemnoBa-
TEJIbHO ATUIMAarHUMOpomun (2 3kB.) U BoJa, &) IMTUHAMATHIKYHpaT, 9) Bogopon  Ha
Pd/BaSO4; 10) JUBAJI-H.
2. B BameMm pacropsiKeHUH UMEIOTCSI 3TaHOJI, OKHCh STHJIEHA M JII00bIe HEOPraHWYeCKHUe pea-
reutsl. [lpeanoxute crnocod cMHTE3a MacasSHONW KUCIIOTHI.
3. Tlonyuute aHruapu] MPONMOHOBOW KUCIIOTHI U3 JIOOBIX PEareHTOB (MPEUIOKUTE HE MEHEE
Tpex crnocoOoB). [lomelicTByiiTe Ha HETO MPUBEICHHBIMU HIDKE peareHTamMu: 1) Boja; 2) 3TaHOo;
3) orunamun;  4) amoMoruapua utus (u30.), 3aTeM Boja; 5) MeTuiaMarauiopomua (u30.),
3ateM Boza. [IpuBeanure MexaHU3Mbl peakLuil.
4. IlonyunTe cMeIIaHHBIA aHTUAPUA MypaBbUHON U yKCycHOM kucinoT. [loxelicTByiiTe Ha Hero 1
9KB. nunepuuHa. Kakue coennnenus npu 3ToM nomnydarcs? OTBeT noapoOHO MOTUBUPYHTE.
5. W3 6pomben3ona u Oen3anpaeruaa nonyante N-peHmiaMu 6eH30HHOM KUCIOTHI.
6. Mcxoast n3 MajaoHOBOro 3(hupa, aUIMIOBOTO ¥ STUIIOBOIO CIIUPTOB, MOIYYUTE 2-3TUIINIEHTEH-4-
OBYIO KHUCJIOTY.
7. Ilpennoxxure HECKOJIbKO METOJOB CHHTE3a KeTeHa W3 JII0ObIX peareHToB. [lonmelcTByiiTe Ha
HEro IEepEeuMCICHHBIMU HMKE peareHtamu: 1) Boja; 2)artaHoi; 3) aMMuak; 4) ykcycHas
KHCJIO0TA; 5) MPOIMOHOBAs KUCIIOTA.
8. CTpyKTypHBIC a30THBIC aHAJOTU KeTeHOB — wu3omnuaHatel. RN=C=0, rne R=ankun, apwui.
[Tpennoxkute cnoco6 noiaydyeHus GpeHnaM3ouaHaTa u3 OSH3WIXJIOpUAa U HEOPraHMUECKUX pea-
redToB. (Becnomuute neperpynnuposky Kypiuyca). [loaeiictByiite Ha peHMIM30MUaHAT ClIETy-
IOIIUMH peareHTamu: 1) Boza; 2) aTaHoi; 3) aMMHaK; 4) METHJIAMHH; S)ITUTICPUINH.
9. 13 nponanona-1 u HEOPraHMYECKUX PEareHTOB MOIYYHUTE 2-METHIINIEHTEH-2-0BYIO KHCIIOTY.3.
[TpeyioxkuTe HECKOJIBKO METOAOB CHHTE3a 3TWIOBOro 3¢upa OeH3oiHONH kuciaoTsl. Iloneii-
CTBYHTE Ha HEro IepednciIeHHbIMH Hmke peareHtamu: 1) NaOH/H20; 2) H20/H+; 3) H-
C5H110H/H+; 4)u-C5H110H/OH-; 5) LiAlH4,3atem H30+; 6) AWMBAJI-H.
10. U3 renTaHAMOBON KUCIOTHI MOJY4YUTE OKCHUMIIMKIOrekcaHoHa. Kakoe coeauHeHue moiy-
YUTCS, €CIIM HAarpeTh €ro B MPUCYTCTBUU CEPHON KUCIOTHI?
11. Mcionb3ys peakiuto CI0KHOIDUPHOM KOHICHCAIUN MTOTYYNUTE IIUKIOTeKCaHnoH-1,4.
12. U3 0-XJI0pyKCYCHOM KUCIOTHI M JPYTUX HEOOXOAUMBIX PEareéHTOB MOJYYUTE JUMOHHYIO KUC-
J0TY.
13. U3 anieToHa 1 Apyrux HEOOXOIUMBIX PEareHTOB MOIy4YUTe FeNTaHuoH-2,0.
14. Kak ocymiecTBUTh clenyrolee MpeBpalieHne: 3TUIaneTaT — reKCaHanoH-2,6.
15. Kak ocymiecTBUTh cienyroliee npeBpalleHue: dTUialneTaT — 3TUIOBBIN 3¢up 4-ruapokcu-
IIEHTaHOBOM KHCJIOTBHI.

Tema: L{ukjoaakaHbl
1. Hanumure cTpykTypHble (GOPMYIIBI: a) METHILKKIONEHTaHa; 0) 1,2-TuMeTHII-IUKIOreKCaHa,;
B) 3-3THWJILMKIIOTEKCEHA; T') 2-METHIILUKIIOreKCaHa; 1) 3-OpoM-IIUKIOr€KCaHOHA; €) LIUKJIONEHTH-
JaMHHA; ) 2-MEeTHIHUKI00yTaHKapOOHOBON KHCIOTHI.
2. Hanumure cTpyKTypHbIE (POpPMYJIbl M30MEpHBIX 1HKIoankaHoB C7H14 ¢ mecTuuieHHbIM, -
TUYIEHHBIM U YE€ThIPEX4JICHHBIM KosblloM. Ha3oBuTe ux.
3. Hanummre cTpyKTypHBIe (OPMYJIBI BCEX CTEPEOM30MEPHBIX LUKIO-0yTaHIMKApOOHOBBIX KHC-
JIOT.
4. ITomyunTe U3 COOTBETCTBYIOIIUX AIMKINYECKUX JUTaJIOr€HONPOU3BOJHBIX: a) METHUJIIIMK-
nonpornad; 0) 1,2-TUMeTUIIIIUKIO0y TaH.
5. CpaBHUTE yCTOWYMBOCTH LUKJIONPONAHa, HUKIO0yTaHa, [IMKIONEHTaHa U IUKIorekcaHa. Ka-
KH€ IUKJIBI Hanbosiee ycTounBbl? KakuMu peakimsiMu 3TO MOKHO TTOATBEPAUTH?
6. Harummre 1 Ha30BUTE BCe U30MEPHI B psily LMKI00yTaHa ¢ OpyTro-popmynoit CoH12. Obpa-
TUTE BHUMaHHE Ha IIUC-TPAHC- U CTEPEOU3OMEPHIO.
7. IIupoan30M KalbLUEBBIX CONEH TUKApPOOHOBBIX KUCIOT MOMYYaroT: 1) Me-THIILHUKIIONEHTaH; 2)
1,2-numeTriuKiIorekcal. Hamummre ypaBHEHUS COOTBET "CTBYIOIINX PEaKIUil.
1. Cnoxno3¢upHoil koHneHcanuei (AMkMaHa) NOJyYUTe [UKIONEHTAHKApOOHOBYIO KHCIOTY U
2-0KC0-1-MKIIOTeKCAaHKapOOHOBYIO KHCIIOTY.
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8. Ha riukitoneHTaHoJ1 MoCcae10BaTeNIbHO MOICHCTBOBAIN: BOJIOOTHUMAIOIIUM CPEICTBOM, OpOMO-
BOJIOPOJIOM, MarHueM B aOCOTIOTHOM 3¢upe, GopMabIeruaom, pa30aBIeHHON COJISTHOW KUCIIO-
Tol. Hanummre ypaBHeHUs NPOUCXOSAIIMX PEAKLIUI, HA30BUTE BEIIECTBA.
9. IlonayunTte NUPONIM30M KajbLUEBBIX COJIEH COOTBETCTBYIOIIUX JABYXOCHOBHBIX KHCIIOT Me-
TWJILMKJIONEHTaH U 1,2-1UMEeTUIIIUKIIOT€KCaH.
10. ns mMKIOTEKCaHOIa HAMMIINTE YPaBHEHUS PEaKIHi C YKCYCHOM KHCIIOTOH, OpOMHCTBIM
STUJIMarHueM U peak-Luil OKUCIIEHUs U AeTUApaTaliy.
11. B kakue coequHEHUsT MOXKET MPEBPATUTCS IIUKIOOYTUII-METaHOJ MO BO3JIeHCTBHEM OpOMH-
CTOBOJIOPOJIHOM KHUCIIOTBI M JETUAPATUPYIOIIUX areHTOB?
12. Hanuuure peakuyuy ¢ a30TUCTOM KUCIOTOM JUIsl aMUHO-IIUKJIONIEHTaHa, LIUKJIONEHTUIIaMUHO-
METaHa, LUKJI00yTUIIaMUHA.
13. Hanumure cxeMy INOJy4eHUs] LMKIOI€KCAaHOHA M3 COOTBETCTBYIOIIEH JABYXOCHOBHOM KHC-
JOTHIL. J{JIsl HUKIIOTeKCAaHOHA HAIMIIUTE PEAKLIUU C THIPOKCUIAMUHOM.
14. CpaBHUTE OTHOIIEHUE LUKIJIONPONaHa U MPOIEeHa K pa30aBIIEeHHOMY BOAHOMY PacTBOPY Iep-
MaHraHarta Kajius.
15. Kakue coeuHeHus noyvarcs B pe3yJsibTaTe JMEHOBOIO CUHTE3a U30IPEHA ¢ aKpUJIOHUTPU-
JIOM, U30IIPEHA C BUHUJIMETHIKETOHOM.
16. Ilonyuure, ©CXOAS U3 HATPUHUMATIOHOBOTO 3(Mpa U COOTBETCTBYIOIIUX JIMTAJIOTEHOIPOU3BO/I-
HBIX, 2,5-TUMETUILHUKIONEHTAaHKApOOHOBYIO KUCIIOTY LIMKJIOT€KCAaHKApOOHOBYIO KUCIIOTY.
17. Hanumure cxeMy MONy4eHUsI LIUKJIONEHTAHKapOOHOBOM KUCIIOTHI U3 LUMKIIONEHTaHOHA Yepes3
MarHuHOpraHN4ecKoe COeJMHEHNUE.

Tema: I'ereponukbl
1.06BscHUTE, IOYEMY NUPUIUH 00J1a1a€T OCHOBHBIMU CBOMCTBAMHU.
2.IlokaxuTe NpUUYMHY OTCYTCTBUSI Y TUPPOJIA OCHOBHBIX CBOWCTB.
3.IloyueMy nUpUANH OYEHb IUIOXO BCTYMAET B PEAKIIMU IEKTPODUIBHOTO 3aMeIIeHuUs ?
4.Ilouemy OusiiepHBIE IPOU3BOIHBIE MUPUINHA — XUHOJIMH, U30XUHOJIMH, - BCTYNAlOT B peaKLIUU
3NEeKTPO(UIBHOTO 3aMELIeHUs IO OEH30IbHOMY KOJIbILY?
5.00bsicCHUTE IPUUMHY TOTO, YTO HYKJIEO(UIBbHOE 3aMELICHHE Y XUHOJIMHA U U30XUHOJIMHA 3a-
TparuBaert, MPeX/e BCEro, MMPUANHOBOE KOJIBIIO.
6.Kakne xuMuueckne peakiiu XxapakTepHbl 1iis nuppoia? [Touemy?
7.Kakue peakuuu sIBISIOTCS OOIUMHU [T TUPPOJIa U aJIKEHOB?
8.3a cuér yero THO(EH NMPOSBIISIET ApOMATHIECKHE CBOMCTBA?
9.Pacnionoxxure 1mo BO3pacTaHUIO KUCIOTHOCTH: (PEHOI, MUPPOIUANH, TUPpol. OOBICHUTE CBOM
BbIOOD. [IprBeauTE MpUMEpPHl COOTBETCTBYIOIINX PEAKIIUH C KaXIbIM U3 YKa3aHHBIX COSAMHEHUH.
10.Pacnonoxute nepeyucieHHbIe COEAMHEHUS B MOPSAKE YBEIUUYEHUS PEaKIIMOHHON ClIOCOOHO-
CTH B PEAKIMIX IEKTPODUIBHOTO 3aMeleHus: OEH30JI, MHA0J, MeTUINUPpUANH. OOBSICHUTE CBOU
BbIOOp. [IprBeaHTE MPUMEPHI COOTBETCTBYIOLIMX PEAKIIMH C KaXK/IbIM U3 YKa3aHHBIX COCMHEHUI.
11. Ilpu kakux ycloBUsSX MOXKHO CyJb(upoBath nuppoi, pypas, Tnoden, nupuaun? Ipusenure
YPaBHEHHUS COOTBETCTBYIOIIMX peakuui. JlaliTe NOsCHEHNUS.
12. CocTaBbTe ypaBHEHHS COOTBETCTBYIOIIMX PEAKIINI: MUPUANH + PEHUIUITUTUIN; 2-METUIITUPHU-
uH + 6enszanpaerun (OH-); nupuaus + oneym.
13. PacnionoxuTe nepedncaeHHbIe COSUHEHMS B MIOPSIIKE YBEIMUEHUSI PEaKIIMOHHOM CITIOCOOHO-
CTH B peaKkusaX 3MeKTpoPUIBLHOr0 3aMeleHus: pypaH, ToIyol, nupuauH. OObICHUTE CBOM BbI-
6op. [IpuBeanTe mpuMepsl COOTBETCTBYIOIIMX PEAKINH ¢ KaXKIbIM U3 YKa3aHHBIX COETMHEHUH.
14. CocTtaBpTe ypaBHEHUS COOTBETCTBYIOIIMX peaklnii: N-OKCUA MUPUINHA + HUTPYIOLIas CMECH;
NUPUIIMH + HOIUCTBIA METHIT; TUPHUINH + aMUJ1 HATPHUSL.
15. [omyuute u3 THo(heHa 2-6poM-5-HUTPOTHODEH.
16. TloayuuTe U3 MUPpoOIA S-METUI-2-TTUPPOTKAPOOHOBYIO KHCIIOTY.
17.ITonyudunTe 2,5-TMMETUINMPPOIT KOHIEHCALMEH COOTBETCTBYIOIIETO JUKAPOOHMIBHOTO COEIH-
HEHUS.
18. IlpuBenure cxeMy B3aMMOIIPEBPALICHUS MATHUUICHHBIX IE€TEPOLUKIIOB. YKAXKUTE YCIOBHS
IIPOBEICHUS PEAKIIUH.
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19. OcyiiecTBuTE NpEBpaIllCHUs, HAMUIIUTE YPABHEHHS peaKIMil 1 HA30BUTE COCTUHECHUS:

] A P M
S

20. OcyuiecTBUTE MIPEBPALLEHUS, HAUIINTE YPABHEHUS PEaKUIl U Ha30BUTE COECUHEHMUS:

Cl CH,COCI NaHSO
| =A== B c
g AICK

21. OcyuiecTBUTE MPEBpPALICHUS, HAUIIUTE YPAaBHEHUS PEaKUil U HA30BUTE COCTUHEHHUS:

ﬁ HNO; [H] HCI
g (CH;CO)0 A Zn/HCl B C

HUK-cnexkTpockonus
1. Cnenaiite oTHeceHue nosnoc norioueHus B MK-cnekTpe npornmnoHOBON KUCIOTBI:
100

poryckanue, %

g T T T T T
4000 3000 2000 1000
YacroTa, cM™!

2. Cnenaiite oTHeceHue nojoc noriomeHus B MK-cnextpe denunnanerara

0]
} A
R
% 60 —
4
g ] B
£ 40
r
| o . A
] cHi— bt —o
20 i—C— B E
T T M T T T
4000 3000 2000 1000

Yactora, cM ™!

3. Kaxomy u3 coemunennii A ( CHCHNHCH,CHyy -y B (CH,CH,CH,CHNE, ) pppgannesxut K-
CIIEKTp
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1. Kakyo crpykrypy umeer coeaunenue C3Hs0, cTpykTypa KOTOpOro noka3zana Ha pUCyHKE

100

20

T T T T T
4000 3000 2000 1000
YacrTora, cm™!

2. Cpenaiite cootHecenue curHaioB B [IMP-cniektpe 4-mMeTui-4- meHTaHon-2-oHa

B
CH, 0
r | 6 | a
HO — C— CH,— C— CH; B
I CH,(6H)
CH,
B

a
CH,(3H)

0

T T T T T

Xumuueckuii cisur (), M. II.

3. 5. Cuenaiite cootHecenne curHainoB B [IMP-criektpe N-m-3Trienmnaneramuia

r B

H H
e b | [1] a a

CH;— CH, NH— ﬁ— CH, CH;,
H H o e
r B CH,

B T
2H 2H n
6 CH TMC
NH 2

T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0

XMMHWYCCKHA cIBHT (8}, M. II.

4. VYcranoBute crpoenue coenqunenus cocraBa C4HoOH no cnextpy [IMP
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T
4 3 2 1 0

Xumudeckuit capur (8), M. 1.

5. VYcranosure crpoeHue coequHenus coctaBa CoHiz o cnexrpy [IMP

—

|-

‘G
J - TMC

p- i__ﬁy‘,ALMK,._H__J*-vuy_n.AH

T T T T T T T T T
8 7 6 5 4 3 2 1 1]
Xumudeckui casur (8), M. 1.

6. YcraHosure CTPOCHUC YTIICBOAOPOAA IO MACC-CIICKTPY

78

T 1J_|]_l . ul_". T ulal
t t 1 i T
30 40 50 6

(0] 70 80 390
m/zZ

7. YcraHoBuTe CTPOCHUC MOHOTAJIOTCHOAJIKaHa 110 MaCC-CIICKTPY

| "

15

96

|
200 30 40 50 60 70 8 90 100
m/z
8. Coemunenme cocraBa CsH100 He mmeer mormomenusi B Y®-obnactu. B ero UK-cmektpe
HaOJIroaeTCs MIMpOKast mojoca norjiomenus B oomactu 3500-3200 cml, aB crektpe [IMP-
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coeMHEHUsT uMetoTcst curaainel: 01 0,91 m.a. (myoner, 6H); 021,72 m.a. (mynerumet, 1 H);,
033,34 m.1. (nyoner,2H); 644,27 m.n. (cunrner, 1H). Onpenenure cTpoeHUE 3TOr0 COeTUHE-
HUSL.

9. Ilpu B3aumoneiicteuu coequnenust A (CsHi20) ¢ HI obpasyercs coenunenue b (CsHuil). B
cnektpe [IMP BemecTBa A umeercs onud cunriet (1) u aBa ay6nera (3 u 6) u ABa MYyJIBTH-
wiera (1 u 1). (B ckoOkax yka3aHbl OTHOCUTEIbHBIE HHTEHCUBHOCTH CHTHANIOB.) B criekTpe
IIMP BemectBa b umerorcs cunriet (6), Tpumiet (3) u kBaapymieT (2). YcTraHOBUTE CTpoe-
HUe coenuHeHuit A u b.

10. B mMacc-crieKTpe Kakoro M3 CACAyIOIIUX COSANHEHUM HabmomaoTes mukd m/z 55,87; 111 u
126:

a) 4,7-nuMeTHIIOKTaHoI-1

0) 2,2,4-TpumerunrentaHosn-4

B) 2,6-TMMETHIIOKTaHOJ-4.
14. Coenunenne CoH120 ¢ BoaHbIMM pacTBOpamu Lienoudell oopasyer conu. B cnextpe ITMP
ATOTO BEUIECTBA HAOMIOAAIOTCS TpU cuHTIIeTa: 012,10 M.a.; 024,13 m.a.; 036,60 M.1. ¢ COOTHOIIIE-

HUEeM UHTeHCUBHOCTEN 9:1:2. Onpenennre CTpOEHUE COEINHEHUS.

15. PactBop 4-HUTPO(EHOKCHI-HOHA B BOJIC OKpaIIeH B XKENTHIA HBET (Avae 400HM, € 15000).

[TouemMy Mpu MOJKUCICHUH €T0 OKpacka cBEeTIeeT (Avaxe 320 HM, £ 9000)?

16. B xozxe TmarenbHONH OYMCTKH MapajibAeruaa yYIaIoCh BBIACIUTE 1Ba u3omepa. OAuH U3 HUX

umeeT B criektpe 2C IMP Tonbko nBa cHrHaNa, a Ipyroi — ueTsipe. Kakoe cTpoeHne HMEIOT 9TH

HU30MEPHI?

17. Onpenenute crpoenue coequnenust C4HgO, kotopoe B UK-ciekTpe nMeeT MHTEHCHUBHYIO T10-

nocy nornomenus npu 1725 em?, a B cnexrpe IIMP Tpu pe3onancHbIx curnana: 811,12 m.a. (Tpu-

wiet, 3H); 622,15 m.a. (currner, 3H); 832,66 m.a. (kBagpyruier, 2H).

18. Onpenenute ctpoenue coenunenus: C4HgO, kotopoe B UK-criekTpe nMeeT HHTEHCUBHYIO T10-

nocy norsontenus npu 1738 eml, a B cnextpe IIMP Tpu pesonancHbIX curana: 81 1,24 m.a.

(mybmet, 6H); 623,01 m.a. (mynetumier, 1H); 839,5 m.a. (ny6ner, 1H).

19. B o6nactu 200 — 400 HM coenrHeHHE A UMEET ABE MOJIOCHI MOTJOMEHHs : AiMaKe 236 HM (&1

12000) u Aomakc 314 um (g2 20), a coequnenue b - ogny nonocy nornomienus (Amakc 280HM, €

15). Cootnecure nannsie Y d-criektpoB coenuHeHut A u b co crpykrypamu 2-nieHTaHoHa u 3-

neHTeH-2-oHa. Kakue »ekTpoHHbIE epeXxoIbl BOZMOXKHBI B KaXkKI0M cliydae?

Bonpocs! pis 3a4éra

1. HomMeHknaTypa opraHU4eCcKIX COeAMHEHHUH (TpUBUaIbHAs, paIuKaIbHO-(QYHKIIMOHAIbHAS, 3a-
MECTUTEIIbHAs).

2. KauecTBeHHBI aHaNU3 OpPraHWYECKUX coeAuHeHuil. OOHapyKeHue yriepoja, BOAOPOJa,
a30Ta, cepbl, FaJIOT€HOB B OPraHUYECKUX COCTUHEHUSIX.

3. KauecTBeHHBIN aHamN3 (PYHKIMOHATBHBIX Tpynn. KauecTBeHHbIE peakIii Ha KpaTHbIE CBSI3U
B aJIKEHaX W AJIKMHAX, KAYeCTBEHHBIE PEAKIIH Ha THIPOKCHUIIBHYIO, TPYIITY (pacro3HaBaHUE Mep-
BUYHBIX, BTOPUYHBIX M TPETUYHBIX CIIHUPTOB), KAUECTBEHHBIE PEAKI[MU HAa apOMaTHUYECKHE CH-
CTEMBHI.

4. Tunbl XUMHUYECKUX CBSI3eH B OPraHMUYECKUX coeAuHeHUsX. [Ipumepsr.

5. dusnueckne XapaKTePUCTUKN KOBAICHTHOM CBSI3U: JUTMHA, YHEPTHUS, KPATHOCTH, OJSPHOCTH,
HOJISIPU3YEMOCTb.

6. Bomopomnsie cBsizu. VX BiusiHMe HA GU3NYECKHAE U XUMUYECKHE CBOMCTBA OPTaHUYECKUX CO-
€IMHECHU M.

7. JlaGopaTopHbIE CTIOCOOBI MOTYUYEHHUS YTIIEBOOPOIOB (aJIKAaHOB, aJTKEHOB, aJIKMHOB).

8. JIabopaTopHbie cIOCOOBI MOyYeHHUs MPOU3BOIHBIX YTIIEBOAOPOIOB (TaJOT€HOATKAHOB, CIIHP-
TOB, IPOCTHIX (PUPOB).

9. JIaGopaTopHbie cIOCOOBI TIOMYUEHUS MPOU3BOIHBIX aPOMATUYECKUX YTIIEBOJOPOIOB (Tajore-
HapeHOB, HUTPO U CYJIb()ONPOU3BOIHBIX ).

10. Xumuueckue peakinu, XapaKTepHbIE TS AlIHKIHYECKUX YTIIEBOAOPOIOB.
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11. Xumuueckue peakiu, XapakTepHbIe Il apOMaTHUYECKHUX YTIIEBOJOPOIOB.

12. Xumuueckue peakinu, XapaKTepHbIE 7S TaJJOTEHONPOU3BOIHBIX ATKAHOB.

13. Xumuueckue peakiiu, XapaKTepHbIe sl CIUPTOB (OTHO- U MHOTOATOMHbIX).
Bomnpocs! Kk 3x3amMeny, S cemecTp

1. Konnenmus ru6punuzamnuu. [Ipupona C-C u C-H cBsaszeii B ankanax. [Tonstue o koHpop-
Manusax ¥ koHpopmepax ankaHoB. [Ipoeximonnsie ¢popmynsl Hetomena. Kondopmarun srana,
npornaHa, OyTaHa U BBICIIMX aJIKaHOB. DHEpreTudeckas [uarpaMma KoH(GOPMaImOHHOTO COCTOS-
HUS MOJIEKYJIbI aJIKaHA.

2. Crepeoxumusi. XUpaJIbHOCTh. ACUMMETpUUYEcKui atoM. OnTuueckas akTuBHOCTh. Crio-
COOBI M300pKEHNS YHAHTUOMEPOB: TPEXMEPHBIE KIMHOBUAHbIEC TPOCSKINH, IPOCKIIMOHHBIE (hop-
MyJibl Duriepa, «IeconmIbHbIE Ko3iby. OTHOCUTENbHASA U abcotoTHas KoHurypanus. [luacre-
peoMepsl. Pariemarsl. MeTozbl pa3ieneHus: CMECH U30MEPOB.

3. [IpupoaHbie HCTOYHUKU alIKaHOB. MeTO/Ibl CHHTE3a: THAPUPOBAHUE HEMPEICNIbHBIX YT-
JIEBOJIOPO/IOB, CUHTE3 Y€pe3 JINTUM-IUAIKUIKYIPaThl, BOCCTAHOBJIICHUE AJIKWJITAJIOI€HUJIOB (aK-
TUBHBIMHU METaJlJIaMU, aJlOMOTUIPUIOM JUTHUA), TUAPOIIN3 METAIJIOOPTaHUYECKUX COCTUHEHU,
BOCCTAHOBJICHHE KapOOHWIBHBIX COSAMHECHUM, peakius Bropma u Bropiia - ['punbspa, amekrponus
BOJIHBIX PAaCTBOPOB COJIeH KapOOHOBBIX KUCIIOT.

4, XUMUYECKUE CBOMCTBA alKaHOB. MexaHu3M peakuuii Sgr. ['amorenupoBanue (XJ10pupo-
BaHue, OpoMupoBanue, noauposanue, propuposanue). CynbpoxiaopupoBanue. CeneKTUBHOCTh
paauKaIbHBIX PEAKIUN M OTHOCHTEIbHASL CTAOMIIBHOCTD AJIKWIBHBIX PAJUKAIOB. TepMUYECKU 1
KartanuTuueckui kpekunr. Hurposanue. XXuakodasnoe nutposanue (M.U. Konosanos), mapo-
¢da3zHoe HuTpoBaHue okcuaamu azora (A.W. Turos).

5. Oxkucnenue ankaHoB. ['openue. Oxucnenue ankanoB ¢ pazpeiBom C-C cBsizeil. Okucie-
HUE H-aJIKaHOB 10 cnupToB Oe3 paspbiBa C-C cBsselt (cnocob bamkuposa). MexaHusm peakiuu.
Pacmiennenue. Kpexkunr, nuponus. [loHsatue o TepMHUUECKOM U KaTaTUTUYECKOM KpekuHre. M3o-
Mepu3alysl H-aJKaHOB B U30JIKAHBI.

6. [Ipupona aBoitHOM cBsi3H. ['eomerpruueckas uzomepus (yuc-, mparc- u Z-, E-HOMeHKI1a-
Typa). MeTozibl cuHTE3a: SIMMUHUPOBAHUE TaJOr€HOBOAOPO/A U3 aJIKWITaJIOT€HUIOB, BOABI U3
cruptoB. Peakinu ["'odmana, Burtura, crepeoceneKTHBHOE BOCCTAHOBJICHHE aJIKMHOB. Psij cTa-
OMJIBHOCTH aJIKEHOB, BHIBEJICHHBIN HAa OCHOBE TEIJIOT THAPUPOBaHUs. [ eTeporeHHoe 1 ToMOreH-
HOE FMIPUPOBAHNE AJIKEHOB.

1. DnexkrpodunbHoe npucoeaunenue (Ade). OOIiee npeacTaBiecHHE 0 MEXaHU3ME PEaKITni,
T- ¥ G-KOMILIEKCHI, OHHEBbIE HOHBI. CTepeo - n pernoceseKTUBHOCTh. [IpaBmiio MapkoBHMKOBaA.
[anorenupoBaHue: MexaHu3M, ctepeoxumust. [Iporecchl, comyTcrByronme Ade -peakiusm: co-
NpsSKEHHOE TPUCOEIMHEHNE, THAPUAHBIE U AJIKUJIbHBIE MUTpaluu. [ uaporanorenuposanue. ['nu-
paTarusi.

8. [IpombllieHHBIN METO/ CHHTE3a 3TaHOJIa u npornaHona-2.
['unpokcu- 1 anKoKCUMEpKypupoBaHue. Permo- u ctepeocenekTuBHOE MPUCOEIUHEHUE THIPHIOB
6opa. Pernocnennduueckue runpodopupyromuie peareHTsl. [IpeBpaiieHre 00popraHndeckux co-
€MHEHUH B aJIKaHbl, cUPThl. OKKCIIEHUE aJKEHOB J10 OKcUpaHoB (1o [IpuiexaeBy) u 10 A1MOI0OB
no Baraepy (KMnOQO4) u Kpure (OsO4). Crepeoxumusi THAPOKCUIMPOBAHUS aJIKEHOB.

9. O30H0U3 AJIKEHOB, OKUCIUTEILHOE M BOCCTAHOBUTENIBHOE pacillelIeHne 030Hu0B. Mc-
yeprbiBaroliee okucienue ankeHos ¢ momomibio KMnOs unm NaxCr207 B ycnoBusix MexdazHOTO
KaTajausa.

10. PagukanpHble peakuuu: MPUCOETWHEHUE OPOMHUCTOrO BOJOpoja mo Xapamry (mexa-
HU3M) U aJUTIIIBHOE TaJloreHupoBanue mo L{urnepy.
11. KapOeHsI - 4acTHIlbI C IBYXKOOPIMHUPOBAHHBIM aTOMOM yTriiepoaa. MeTo sl TeHepupo-

BaHUsl KapOeHOB M auranokapoeHoB. [IprcoennHeHne CUHIJIETHBIX U TPUILIETHBIX KapOEHOB K
ankeHam. [lonstue o kapOeHonax. BzaumopeicTBue kapOEHOMIOB € alIKEHAMH.

12. OnekTpoduinbHOE MpucoeguHeHNe K aakuHaM. CpaBHEHUE PEaKIIMOHHOM CIIOCOOHOCTH
QJIKMHOB U aJKeHOB. ["aoreHnpoBanue, ruporagoreHuposanue, rujgparanus (Kyaepos).
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13. BoccraHoBieHHE AIKUHOB JI0 IIUC- M TPAHC-AJIKEHOB. [ nIpoOopupoBaHne aIKHHOB, CHH-
TE3 aJIKCHOB U aJIbACTUI0B.

14. AnetniieH-ajuIeHOBast n3oMepuzarusa. CMeIeHue TPOMHON CBSA3H B TEPMUHAIBHOE T10-
JIOJKEHHE.
15. [Ipupona TpoiiHo# cBa3u. MeToibl cuHTEe3a aKMHOB. C-H-KHUCIOTHOCTD alleTuiieHa, rmno-

HATHE 0 KapOaHWOHAX. AIIETUIICHUIbI HATPUS U MEAH, MArHUAOPTaHUYECKHUE IPOU3BOIHBIC AJIKH-
HOB: MX IOJIy4YEHHE U MCIOJIb30BaHUE B OpraHu4yeckom cuHrese. KonneHncauus ankuHos-1 ¢ ke-
ToHamH U anbaeruaamu (dasopckuii, Penme).

16. Tunbl TUeHOB. AJIICHBI, CONPSKEHHbIEC JUEHbl. MeToabl cuHTe3a 1,3-AueHOoB: 1eruipu-
poBaHME anKaHOB, neruaparanus 1,4-nuonos. byramuen-1,3, ocoOeHHOCTH cTpoeHus. Momeky-
nsipHBIe opOuTanu 1,3-nueHoB. ['ajoreHnpoBanye ¥ ruaporajsoreHupoBanue 1,3-queHos. Ani-
KaTuoH. 1,2- u 1,4-npucoeannenne, YHEPTeTHUECKUI MPOPUITH pEeaKIK, TEPMOIUTHAMHYECKUI U
KHMHETUYECKUN KOHTpoJib. Peaknusa /{unbca-Anbaepa ¢ ankeHaMu U alKWHAMU, CTEPEOXUMHUS pe-
aKIIMY U €€ IPUMEHEHNE B OPraHU4YE€CKOM CHUHTE3E.

17. Mertannooprannueckue coequnenus. Homenkmnarypa. CriocoOs! moimyueHus. Mexanusm
peakuun Bropua. PeaktuBsl ['punbspa. [lonyuenue. Mexanusm peakuuu. Ctpoenue. PeakTuBbl
Hopwmanna, ﬁounqa.

18. XUMHYECKUE CBOMCTBA TUTUI U MATHUHOPraHUYECKUX COETMHEHUN (B3aUMOAEHCTBHE C
rajioreHuJaMu METaJIOB, TPAHCMETAJUIMPOBAHUE, CUHTE3 IEUTEPUPOBAHHBIX YIIIEBOJOPOIOB, pe-
aKIUU HYKJICO(PHIFHOTO 3aMEIEeHHs U IPUCOCTUHEHUS, OKUCIICHUE).

19. Peakuuu HykneopuIbHOTO 3aMEIIeHNs Y HACHIIIEHHOTO aTOMa yriepoa B alKuiIraio-
TFEHHUIaX, KaK METOJl CO3JJaHMsI CBSI3U YIIIEPOA-YIJIEPO/], YIIIEPOa-a30T, YIIEPOA-KUCIOPO, yTIJe-
pon-cepa, yraepoa-hocdop (monydeHune alKuIraloreHu 0B, CIUPTOB, THOJIOB, TPOCTHIX A(UPOB,
HUTPOCOEIUHEHUM, aMUHOB, HUTPUJIOB, CJIOKHBIX 3(UPOB U Ap.).

20. OcHOBHBIE XapaKTEPUCTUKU SN2 peakuuid. DHepreTuyeckuil nmpoduins peakuii. Kune-
THKa, CTEPEOXUMHUS, BaJbJACHOBCKOE oOpanienue. [lonarue o HykineopuibHocTH. Biausiaue npu-
POJIBI paivKala 1 yXoAslen Tpymibl cyocTpaTa, MPUpOAbl HYyKJICO(QHUILHOTO areHTa U pPacTBOPHU-
TEJIS Ha CKOPOCTh SN2 peakiuii.

21. Peakun Sn1-tuma. Kunetuka, crepeoxumusi, 3aBUCUMOCTh Sn1 mporiecca oT IpHpOIbI
paaMkana, yxonsuied rpynmsl, pactBoputens. KapOokaTHOHBI, (DakTOpbI, ONpeeNsiomme uX
ycroifunBocTh. IleperpynnupoBku KapOOKaTHOHOB. MeToAbl '€HEpUpPOBaHUS KapOOKATHOHOB.
[TonsiTe 06 HOHHBIX Mapax.

22. KoHKypHupyOIIie peakiiny JeTHApOoraioreHupoBanus. Peakimu o - u b -3numuHNpOBa-
uust. Knaccngukanms Mmexanu3moB b -anuvunuposanus: E1, E2 u E1cbh. HanpaBnenune snumunu-
poBanus. [IpaBuna 3aiiuesa u ['opmana.

23. Crepeoxumus ANMUMHUHUPOBAHUS: CUH- U aHmu-3IUMUHUpoBaHue. KoHKypeHIus mpo-
neccoB E2 u SN2, E1 u Sy1. @akTopsl, BiMsmolMe Ha 3Ty KOHKypeHIHo.Vcnonp3oBanue peak-
U STUMUHUPOBAHUS JJISl CUHTE3a aJIKEHOB, INEHOB U aJIKUHOB.

24, OpnHoaTOMHBIE COIUPTHI. DINEKTPOHHOE CTPOEHUE CIIUPTOB, CXEMa G- CBSI3€H, UX MOJISIP-
HOCTb. MeTO/bI MOJTyYeHHsI: OKHCIICHUE aJIKaHOB, U3 aJKEHOB, KApOOHWIBHBIX COEIMHEHUH, ra-
JIOTE€HAJIKAaHOB, THIPOOOPUPOBAHNE — OKHUCIIEHUE, C TIOMOIIBIO peaKTUBOB I puHbspa, U3 aMUHOB,
CJIO’KHBIX 3(pUPOB U KapOOHOBBIX KUCIOT.

25. CsoiictBa ciupToB. CrinpThl, Kak cinadbie O-H kuciaorel. CiupTsl, kKak ocHoBaHUs JIbio-
uca.
26. 3amMeleHue rupOKCUILHON IPYNIbl B CIUPTAX Ha rajorex (Mo AeiicTBHEM rajoreHo-

BOJIOPOJIOB, TajloreHUI0B Gochopa, XIOPUCTOro THOHMIIA). MeXaHU3M U CTePEeOXUMUS 3aMellie-
HUS, TIEPErPYNITUPOBKH C THAPUIHBIM IepeMeIeHneM. PeareHThl perruo- u crepeocnenupude-
CKOTO 3aMeIIeHus (KOMIUIEKCH TprudeHmI(hochrHa ¢ TaTOTeHAMH U Y€THIPEXXJIOPUCTHIM YTIIepPO-
noMm). [lermaparaiiys CliupToB.

27. OxkucneHne MepBUYHBIX CIIUPTOB JO AbIETUIOB U KapOOHOBBIX KHUCIOT, BTOPHYHBIX
CITUPTOB JI0 KETOHOB. PeareHThl OKHCIICHUST HA OCHOBE XPOMOBOTO aHTHJIPHIA M ABYOKHCH Map-
radma. MexaHu3m OKHUCIICHHS CIIUPTOB XPOMOBBIM aHTHJIPHIOM.
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28. JIByxaroMuble cnupThl. MeToasl cuHTe3a. CBoicTBa. OKUCIUTEIBHOE PACIICIUICHUE
1,2-nuonoB (MomHAs KHCTIOTA, TETpaareTar cBUHIA). [[MHaKOTMHOBAs IEpPEeTPyIITUPOBKA.

29. [Tpocteie 3dupsl. MeToasl monydeHus: peakusi BuiabsiMcoHa, alKOKCUMEPKYpHpPOBa-
HUE aJIKEHOB, MEXMOJIEKYJISIpHAs IeTuaApaTarys cnupToB. CBOMCTBa MPOCTHIX 3(PHUPOB: 00pa3o-
BaHUE OKCOHHUEBBIX COJIEH, pacHIeTNICHUE KUCIOTaMH.

30. I'maponepokcunsl. Kpayn-a¢ups. [lonydenne u npuMeHeHHe B CHHTETHYECKON MpaK-
THUKE.

31. Oxcupanpl. CriocoObl mosryueHusi. PackpbITre UKIIa B OKCUpaHax Mo AeHCTBHEM dJICK-
TPOGUIBHBIX U HYKJICO(PUIbHBIX ar€HTOB.

32. Crtpoenue 6en3omna. @opmyna Kekyne. Monekynspabie opoutanu 6en3ona. Konmemnus

apomatuyHocTH. [IpaBuno Xrokkens. Kpurepun apoMaTHUHOCTH: KBAHTOBOXMMUYECKUM, SHEpre-
TUYECKUH (TEII0Thl TUAPUPOBAHUS) U MAarHUTHBIH.

33. KonzeHncupoBaHHble apoMaTHYECKUE YIiIeBOIOpobl: HapTamuH. OcoOeHHOCTH CcTpoe-
Hus. [lomydyenune. CBoiicTBa (peakuy MPUCOCIMHEHUS, OKHCICHUS, SIEKTPOYUIBLHOTO 3aMelie-
HUA).

34. KonneHncupoBaHHbIe apoOMaTHYECKUE YIIIEBOIOPOIbL: (heHaHTpeH. OCOOEHHOCTH CTpoe-
Hus. [lonydenune. CBoiicTBa (peakuy NPUCOCAMHEHUS, OKUCICHHUS, 3IEKTPOYUIBHOIO 3aMellie-
HUs).

35. KonneHncupoBaHHble apoMaTHUYECKHE YIIIeBOJOPO/bl: aHTpaleH. OCOOEHHOCTH CTpoe-
Hus. [lomydenne. CBoiicTBa (peakuy MPUCOSAMHEHUS, OKHCICHHUS, SIEKTPO(UIBLHOTO 3aMerie-
HUSA).

36. ApOMaTI/I‘-IGCKI/Ie CHUCTEMBbI HG6€H3OI/II[HOFO TUIIA: OUKJIOIIPOIICHUI-aHUOH, KaATUOH LUK~
JIONIEHTAJUSHUIIMS, TPOUINNA-KaTHOH, a3yseH U JAp.OCOOEHHOCTH CTPOEHUS, MOJyuyeHHe, CBOM-
CTBa.

37. [TonyyeHne apoMaTHYEeCKUX YIJIEBOJOPOJOB B NPOMBIIUIEHHOCTH - KaTaIUTHYECKUN
pudopmuHr HeTH, IEpepaboTKa KOKCOBOTO ra3a ¥ KaMEHHOYTOJIbHOIN cMouibl. JlabopaTopHbie
METO/bl CUHTe3a: peakius Bropra-®urtura u Ipyrue peakuu Kpocc-coueTaHus, alKHUINpoBa-
Hue Oensona u apeHoB 1o dpunenro-Kpadrcy, BoccraHoBIEHHE KUPHOAPOMATHIECKIX KETOHOB.

38. Kartanutnueckoe ruipupoBaHie apeHOB, BOCCTaHOBIEHHE apeHoB 1o bepuy. Peakiuu
3aMelleHus] BOAOpo/ia B OOKOBOM Ieny aJIKMIIOEH30JI0B Ha rajioreH. OKuciIeHne alKuiIOeH30J10B
Y KOHJICHCUPOBAHHBIX apOMAaTUYECKHUX YTJIEBOJIOPOJIOB 10 KAPOOHOBBIX KUCIIOT.

39. Knaccudukanust peakmnuii apoMaTHdecKoro anekTpoduibHoro 3amemieHus. OoOmue
IPECTaBICHUS O MEXaHU3Me peakIuil, KHHeTHUECKUI U30TOMHBIN 3(P(EKT B peakLusix IeKTpo-
(GMIBHOTO 3aMeNIeHus BOIopoa B OeH30IpHOM Kouiblle. [IpencTaBieHue o m- U G -KOMILIEKCaX.
CrpykTypa MepexoJHOro cocTosiHus. M30TonHbI 0OMEH BOJOpOJa Kak MpoCTelIIas peakius
BJICKTPO(i)I/IJ'II)HOFO 3aMCIICHUA. ApCHOHI/IeBI)IG HOHBI B pCaKIMAX SHCKTpO(l)I/IHI)HOFO 3aMCIICHUA.

40.  BuusHHMe 3aMeCTHTENS Ha CKOPOCTh U HarpaBiieHHe 3J1eKTpoduiabHoro 3amenieHus. Co-
[JIACOBAHHAs U HECOTTIaCOBAaHHAsI OPUEHTALIUS.

41. Hutposanue. Hurpytomue areHTsl. MexaHnu3M peakiiui HUTpoBanus. Hurposanue OeH-
30Ja U ero 3aMenieHHbIX. HutpoBanue HadTanuna, Oudenuna u Ipyrux apeHos.

42. ["anorenupoBanue. ['anorenupyroniye areHTsl. MexaHn3M peaklMy rajloreHHpOBaHMs
apeHOB U UX MPOU3BOJHBIX.

43. Cynbpuposanue. Cynbpupyromnme areHTsl. MexanusMm peakuuu. Kunetnueckuii u tep-

MOJIMHaMUYeCKUI KOHTPOJIb B peakluu cyabpupoBaHus Ha npumepe ¢peHomna u Hadpranuna. [Ipe-
BpaIeHUS CYIb(POrPYIIIbIL.

44, AnxunupoBanue apeHoB 1o @punento-Kpadrcy. Ankunupyronume areHTsl. MexaHusm
peakuuu. [Tonuankunuposanue. [To60uHbIe poLIECCH - U30MEPHU3AIMS ATKWIUPYIOLIETo areHTa
U KOHEYHBIX MPoaAyKToB. CHHTE3 Tuapuili- U TpUapuIMeTaHOB. TpuapuiIMeTHIKaTHOHBI, aHHOHBI
U paJiuKaibl. MeToIbl UX T€HEPUPOBAHUS U CTAOMIIBHOCTb.

45. AnmnupoBanue apeHoB o Opunenro-Kpadrey. Anunupyromue areHTel. Mexanusm pe-
akuuu. PermocenexktuBHOCTh anuinupoBanus. @opmunuposanue no ['arrepmany-Koxy u apyrue
POJICTBEHHBIE PEAKIIUH.
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46. ApoMaTuyeckue CUCTeMbl HEOEH30MAHOTO TUIIA: IUKJIONPONEHUI-aHUOH, KATHOH 1IHK-
JIOTIEHTAUSHUIIHSI, TPOIMINI-KaTUOH, a3yseH U ap. OCOOEHHOCTH CTPOEHHUS, MOIy4YeHHEe, CBOIi-
CTBa.

3agaum K 3K3aMeHy

1. 3aBepmMTe ypaBHEHHE peakliMi MOHOXJIOpHUpoBaHUs OyTaHa (2-meTuinpornana). [laiite me-
XaHU3M U OOBSICHUTE COCTAB MPOTYKTOB PEAKIINH.

2. YCcTaHOBUTE CTPOEHHE OCHOBHBIX MTPOYKTOB MPUCOEINHEHUSI OPOMOBOIOPO/IA K CIIETYIOUIIM
COCZMHEHUSIM B YCIOBUSAX CBOOOJHOMOHHOTO U PAJUKAIBHOTO MPOIECCOB: 3-XJIOPIPONHIICH, ajl-
JIMJIOBBIN CITUPT.

3. I3 KkaKkoro rajoreHoajkaHa 1 ¢ IOMOIIbIO KaKUX PEaKIIMi MOKHO IIOJYUYUTh CIEAYIOIINE CO-
enuHeHus: OyTaH, OyTeH-1, OyTaHo1-2, Oy TUIIIIMAHU, XJIOPUCTHIN Oy THIMArHHi?

4. YcranoBute ctpoeHue BeulectBa coctaBa CsHi120, koTopoe npu B3auMoAecTBUM ¢ OpoMu-
CTHIM OyTHJIMarHueM BblJeNseTcs OyTaH, a Py OKUCICHUH 00pa3yeTcs BEIeCTBO, BOCCTAHABIIHU-
Batoniee (eIMHTOBY KHUAKOCTh. Hanuimre ypaBHEeHHUS YIIOMSHYTBIX PEaKIIHA.

5. Hanmmwmre npeBpaieHus reKCUHa-3 MpH ISHCTBUH CIICAYIOIINX PEAreHTOB: a) HATPUH B XKUI-
koM ammuake, 0)H2,Pd|BaSOs, B)LIAIH4. Ha3oBuTe mpoayKThl MO 3aMECTUTEIILHOW HOMEHKIIA-
Type.

6. 3 Gen3ona v mponmiIoBOTO CIUPTa MOMYyYUTE MPONWIOSH30II U n3onponmioen3oi. [Ipemio-
JKUTE MeXaHU3M peakiuu. [lonydeHHbIe yrieBoA0POIbl OKUCIUTE IEPMAHTaHATOM KaJIusl.

7. Cpeau nnepevncaeHHbIX COeAMHEHUH YKAXHUTE T€, B KOTOPBIX MPOSIBISIETCS HECOTIacOBaHHAs
OpHUEHTAIMs: M-aMUHOAHWINH, M-HUTPO(eHoI, M-Kpe3ou. [IpuBeaute nmpuMepsl peakiiuii dJiek-
TPOGUIBHOTO 3aMEIICHUS B 3TUX COCIMHEHUAX. PaccMOTpUTE MEXaHU3M.

8. Pacnonosxure coeqMHEHHsI 10 BO3pacTarolel JIETKOCTH MPOTEKAHUsI PEeaKui AIeKTPOQPHIIb-
HOTO 3aMEUICHUs: OCH30HUTPWI, aMUHOOCH30J, XJIOPOCH30J, W30NPONMHUIOEH30J. ApPryMeHTH-
pyiite cBoii BeIOOD. [IpuBeanTe MpruMepbl COOTBETCTBYIOIINX PEAKIIUH.

9. Kakoii yriieBoopo/1 MmoJryq4aeTcs Mpy aJIKKJIMPOBAHUN O€H30J1a OPOMHUCTBIM H300yTHIIOM TI0
peakuu Opunens-Kpadrca? Paccmorpute mexanusm peakuuu. [lpenioxure npyroi nyTb CHH-
TEe3a.

10. PacnionokuTte coequHEHUs M0 YBEIMYCHHUIO BbIX0/1a M-U30Mepa, 00pa3yIoIerocs npu HUT-

pOBaHUHU TOJIyoJ1a, OEH30TpUXJIOpHUIa, OeH30Ja. ApryMeHTUpYHTe cBOM BbIOOpP. PaccmoTpuTe me-
XaHHU3M.
11. Hurposanue 2,4,6-TpuTpeT-6yTHITONy0a (HUTpYyIomas cMeck, 25°C) mpuBoauT K 06pa3osa-
HUIO TPEX a30TCOJEpIKALIMX OPraHMYeCKUX coeanHeHui. Hanummre cTpykTypHble (hOpMyIibI
3TUX MPOAYKTOB peakuuu. [Ipeayioxkure MexaHu3Mbl, KOTOpble 00BICHUIN Obl 00pa30BaHHUE KaXkK-
JIOTO MPOJTyKTa.

12. Hanumure cTpyKTypHYIO GOpMYyITy POAYKTa, 00pa3yoIIerocs B pe3ysibTare peakluu mnpo-
naHona-1 ¢ KakabIM M3 CIeIyIOIMX pPeareHToB: cepHas kuciota (mpu 140°); cepnas kuciora
(mpu200°); azoTHas kucnoTa (B IPUCYTCTBUM CepHOIH); mupuauH-okcua xpoma(V1); MeTamimde-
CKU HATPUU, AUXPOMAT KaJUs B IPUCYTCTBUU CEPHOU KHCIOTHI.

13. HanumuTe ypaBHEHHS peaklMii ¢ yKa3aHUEM PeareHTOB, HEOOXOJUMBIX JJIsl OJy4eHus 2-
(beHnIITaHoNa U3 CIEYIOIUX UCXOIHBIX COeIMHEHUI: OpOMOEH301, CTHPOJI, (peHMTaleTHIIEH.

14. Ilpenckaxxute OCHOBHBIE MPOJAYKTHI peakluil MmpormeHa ¢ 1) 030HOM (BOCCTaHOBUTEIbHOE
pacuienieHue), 2) nepMaHraHaToM Kajus B IeJIOYHOM cpeze, 3) Booi B Kucioii cpene, 4) 6po-
MOBOJIOPOJIOM B MPUCYTCTBUU MEPEKUCEH.

15. Ionmyuure 6ytanuen-1,3 u3 1,4-quépomOyTtana, u3 1,4-0yranauona, u3 4-xiaopOyreHa-1.

16. Kakue coeqHEHUS MMOTydaTcs B Pe3ysIbTaTe TUSHOBOTO CHHTE3a U30TPEHA C aKPUIIOHUTPH-
JIOM ¥ METHJIBUHUJIKETOHOM?

17. IlomyunTe akpoJerH U3 rimiepruHa. Hanummre aJist Hero peakuuo TuapaTaiuy.

18. Ocy1iecTBUTE PEBpAIICHHE: YTHIEH— OKHUCh dTHIIEHA — OyTaHoI-1— OyTaHanb. YKaxuTe
YCJIOBUS MPOBEACHUS PEAKIUM.
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19. Ha 1,1-qubpomMOyTaH mociaeaoBaTebHO MOACUCTBYUTE M30BITKOM CIIMPTOBOTO PAcTBOpa
THJIPOKCUIA Kallusi, H30BITKOM OpOMOBOIOPO/Ia, BOAHBIM pacTBOpoM Inénoun. HazoBure npome-
JKYTOYHBIEC BEIIECTBA U KOHEUHBIH MPOTYKT.

20. Mcxons u3 aneTuiieHa, noiayyure OpoMucTslil 3Tl Hanummre ajs Hero peakiuuu ¢ HUTpU-
TOM cepebpa, ¢ MarHiueM B aOCOJIOTHOM 3(uUpe, ¢ aMMHAKOM, C ITHJIATOM HaTpPHSL.

Bomnpocsl k 3k3ameny, 6 cemecTp

1. [IpeBparenue raaoreH0€H3010B B (PEHOJBI U apOMaTUUYECKHE aMUHbBI. MeTo/bl TeHEePH-
poBaHUs U PUKcAUH aeruapoden3ona. CtpoeHue Aeruapoden3ona. MexaHu3m MpUCOSaNHCHUS -
oTLIeIUIeHUs SNAT, IPUMEphI peaklMii ¥ aKTUBUPYIOIIEEe BIUSIHUE JIEKTPOHOAKIIEITOPHBIX 3aMe-
cTuTeseil. AHMOHHBIE G -KOMILIEKCH MelzeHreliMepa U X CTpOCHHE.

2. AnununoBas kucnota. Konnencanus Jukmana. AIMIIONHOBasE KOHIEHcAIus 3pUpPOB -
KapOOHOBBIX KHCIIOT KaK METO/I CHHTE3a CPEJHIX MaKpOUUKIIOB. DTasneBas U TepedTaneBast Kuc-
JIOTHI, TPOMBIIIJICHHBIE METOAbI ToayueHus. draneBblit aHTUAPUIL, PTATUMUI U €r0 HCIIOIb30Ba-
HUE B CHHTE3E.

3. Mertoap! nosrydeHus: penosioB. CroiictBa: dhenonbl kKak OH-KHUCI0THI, BAUSHUE 3aMECTH-
TeJIel Ha KUCIIOTHOCTh (PeHOJIOB. Peakiuu 351eKTpoHIIbHOTO 3aMeIIeHUs B apOMAaTHUYECKOM Spe
denonos. KapbokcunupoBanue GheHOIATOB MIETOYHBIX MeTaioB 1o Konboe. opMunupoBaHue.
[eperpynmupoBka amuiuiaoBbeix 3GupoB (penonos (Kisiizen).

4. Hutpunel. Metoasl nony4eHus: AeruapaTanus aMuI0B KUCIOT, alIKUITUPOBaHUE aMOu-
JEHTHOTO IHaHuA-noHa. CBOWCTBA: THIPOJIN3, aMMOHOJIH3, BOCCTAHOBJICHHE KOMIUIEKCHBIMU
TUAPUAAMHA METAIJIOB O aMUHOB, B3aUMOJCHCTBHE C MarHUii- U INTUHOPTAaHUYECKUMU COSIHHE-
HUSMHU.

5. JIByxOocHOBHBIE KHUCIOTHI. MeToasl cuHTe3a. lllaBeneBas KUCIIOTa, AMATUIIOKCAIaT B
CJIOKHO3(DMPHOI KOHJIeHCAMU. MajoHOBast KUCIIOTA: CHHTE3Bl C MAJIOHOBBIM 3(DUPOM, peaKkius
Muxass, konaeHcanuu ¢ anpaerugamu (Kuesenarens). SIutapHas KuciaoTa, ee aHTUIPUA, UMUJIL,
N-OpOMCYKITTHIUMFI.

6. CunTte3 MoHOcaxapu1oB. Peakiiun MmoHocaxapuaoB. CHHTE3 MPOCTBIX U CIOXKHBIX d(H-
poB MoHOcaxapua0B. OKUCIEHUE U BOCCTAHOBIICHHE aib103. OOpa3oBaHuE 03a30HOB.
7. MeTob! mosTyueH sl albIeTu0B U KETOHOB. [IpoMbIliuieHHOE MoydeHue hopMaibie-

rU/a, aueTalbJerujia U BhICIIUX alblAerujoB (ruapodopmumnnpoBanue). CTpoeHne KapOOHUIIb-
HOW IpyIIBl, €€ MOJSIPHOCTD U NOJISIPU3YEMOCTD.

8. MexaHnu3M HyKI€0()UIBHOTO IPUCOEANHEHUS TI0 KapOOHWIBHOM IpymIe anbJeruioB U
KeToHOB. KuciaoTHbIM 1 ocHOBHOH Katanu3. [Ipumeps! peakiuii. 3ammra kapOOHUIBHOM IPyTIIbL.
[Tosrydyenue OUCYyNbQUTHBIX TPOU3BOIHBIX M IMAHTHIPUHOB. B3aumoaeiicTBue anpaerujoB U Ke-
TOHOB ¢ winaamu ocdopa (peakius Burrura), kak MeToJl CHHTE3a aJIKEHOB.

9. Hutpoankansl. Metoas! cunteza. CtpoeHne HUTporpymisl. KucaoTHOCTh U TayTOMEpHst
HUTPOAJIKaHOB. Peaknium HUTpoaakaHOB. ApoMaTudeckue HUTpocoennHeHus. CUHTE3 U BOccCTa-
HOBJIEHHE HUTPOApeHOB. beH3nMHOoBas eperpyninupoBKa.

10.  BsaumopneicTBHE aJbJErHI0B U KETOHOB C a30TUCTBIMU OCHOBAHUSMH, C METAJIIOOpTra-
HUYECKUMH coelnHeHussMU. CuHTe3 cnupToB. EHONMM3anus anpaeruioB u kKeToHoB. KucmoTHbI
Y OCHOBHOM KaTaJIU3 3TUX PEAKLIUMN.

11.  Meroas! nonyuenus amuHoB. [leperpynnupoBku 'opmana u Kypuunyca. AMUHBI Kak oc-
HoBaHus. CpaBHEHHE OCHOBHBIX CBOMCTB anu(aTHUECKUX U apOMATUYECKUX aMUHOB. BiusHue
Ha OCHOBHOCTb aMHUHOB 3aMECTUTEJIEH B apOMAaTUYECKOM SIIpE.

12.  Kero-eHonbHas TayToMepuss KeToHOB, |,3-nmuketoHoB u 1,3-kero3dupoB. Biushue
CTPYKTYPHBIX ()aKTOPOB Ha MOJIOKEHHE KETO-€HOJIBHOIO PAaBHOBECHS U 3aBUCUMOCTh €T0 OT CO-
otHomeHust C-H u O-H kucnotHocTr KeToHa ¥ eHosa. [[BolcTBEHHAs peaKMOHHAs CHOCOOHOCTh
€HOJIT-HOHOB. MIHTepnperanus 1aHHbIX B paMkax npuHouna XXKMKO.

13.  AnkunupoBaHME U alWJIMPOBAaHUE aMUHOB. 3alllUTa aMUHOTPYIIEL. TepMudeckoe pasio-
YKE€HHUE THJIPOKCHUJIOB TeTpaaikuiaMMoHus 1o ['opmany. Banmopeiictsue anudarndeckux u apo-
MaTHYECKMX aMMHOB C a30THCTOM KHCI0TON. OKHUCIEHUE U TaJIOTEHHPOBAHUE aMUHOB. Peakiumn
ANIEKTPOPUIBHOTO 3aMEIICHHS B apOMAaTHYECKUX aMUHAaX.
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14.  KonpneHcamus aibJeruioB 1 K€TOHOB, MEXaHU3M peakuuil. KonaeHcanus anbpaeruioB u
KETOHOB C MaJIOHOBBIM (UPOM H JAPYTUMHU COSAMHECHUSMHU C aKTUBHON METHJICHOBOU T'PYIIION.
AMHHOMETHIIMPOBAHUE AJIbJIETHI0B U KeTOHOB (ManHux). beH3onHoBas KoH1eHcaIusl.

15. ApomaTudeckue 11a3ocoeuHeHus. MexaHnu3Mm peakuuu auazotupoBanus. CTpoeHue u
YCTOMUYMBOCTH COJIeH aua3oHus. KucioTHO-OCHOBHbBIE PAaBHOBECHS C yUYaCTUEM KaTHOHA apeH/IH-
a30HUS.

16.  BoccraHoBieHHE aNbJETUI0B U KeTOHOB. MOH-paguKkanbHas JuMepU3aliys aibIerui0B
U KeTOHOB. OKHCIIEHUE albJAETUI0B, PeareHTbl OKUCIeHUsl. OKUCIEHUE KETOHOB NEPKUCIOTaMU
no baiiepy-Bemnurepy. JluciponopuronupoBaHue ainbaeruaoB 1mo Kannuiimapo (mpsMas u nepe-
KpECTHasl PEaKIIfm).

17.  Jluazomertan. Peakuuu ¢ kucioraMu 1 KeToHaMU. Peakiiuu apoMaTuyeckux A1a30coeiu-
HEHUII C BBIJIEJIEHUEM a30Ta: 3aMEHa 1Ma30rpPyIIIbl Ha TUAPOKCHUII-, FAJIOT€H-, [IUaH-, HUTPOIPYyIIILY
Y BOAOPOI.

18.  a-, b -HenpenenbHble anbaeruibl U KeToHbI. MeTo bl ony4enus. ConpsbkeHue kapoo-
HUWJIBHOM TPYNIIbI C JBOMHOM YIJIEPO-yIIIepOaHOM CBsI3bt0. Peakuuu 1,2- u 1,4-npucoeauuenus.
Boccranosnenue a -, b -HenpenenbHbIX KapOOHUIIBHBIX COCAMHCHHIA.

19.  Peaknuu nua3ocoefnHeHuil 0e3 BbIIEICHHS a30Ta: BOCCTAHOBIEHHUE A0 apUITHApPa3H-
HOB, a30COUYETaHNe. A30COUETaHNE KaK PEaKIys MEKTPOPUIBLHOTO 3aMenieHns. A30- U TUa30C0-
CTaBJISIIOIINE, YCTIOBHE COUYETAHUS C aMUHAMU U (heHoIaMU. A30KPACUTENH.

20. CrnoxnodupHas 1 alMIONHOBAsI KOHACHCAINN. AIIETOYKCYCHBIH A(UP U €r0 HCIIOIb30-
BaHME B CHHTe3e. KeTo-eHombHass TayroMepus 3QUPOB D -KETOKKCIOT, aMOMICHTHBIN XapakTep
€HOJISAT-UOHA.

21.  ®ypan, THodeH, muppoa. CuHTe3 ¢ ucnoib3oBaHueM 1,4-TuKapOOHUIBHBIX COSTUHEHHMA
(ITaae-Kuopp), B3anMHBbIe iepexosl (peakmust FOpbeBa). Peakiun amekTpoduiibHOTo 3amertie-
HUS B IATUWICHHBIX apOMaTUYECKUX reTeporukiax. OpueHTalus 2IeKTPOPHIBHOTO 3aMEIIeHUSI.

22. Crpoenne kapOOKCHIBbHOM rpyIibl. PU3NKO-XUMUYECKUE CBOMCTBA: acCOLMALUS, TUC-
coluanusi, BIUSHUE 3aMECTUTEIEH Ha KUCIOTHOCTh. ['anorenupoBanue kuciot no ['ento-Poiib-
rapay-3emunckomy. [luponutndeckas KeToHU3anus, eKTpoian3 mo Komanbe, nexapOokcHInpo-
BaHHE 110 XYHCAUKKEDPY.

23. WNunon. Cunte3 Mpou3BOIHBIX HHAOMA U3 (peHmIrHApa3suHa u keToHoB (Durmep). Peak-
[IUU DIIEKTPOPHUIBLHOTO 3aMEIICHUs B MUPPOILHOM KOJBIE MHI0JIA: HUTPOBaHUE, (HOPMUTUPOBA-
HUE, raJloreHUPOBaHHUE.

24.  Tlupumun. OcobGenHoctu crpoeHusa. CuHTe3 nupuanHa. Peakiuu 35eKTpoQuiIbHOTO U
HYKJI1€0(UIBHOTO 3aMelIeHusl B sape nupuanHa. OCHOBHbIE cBOMCTBA nupuAnHa. OKUCIEHHE U
BOCCTAaHOBJICHUE MUPHUIUHA.

25.  T'anorenanrumpunsl. BzanmoneiicTBrue ¢ HykieopuIbHBIME peareHTamu. Boccranosie-
HUE 10 albJAETUI0B - 10 PO3eHMYH1y M KOMIUIEKCHBIMM THApPHUIaMUA MeTasuioB. Peakius Apaara-
Diicrepra.

26.  Ilupunun u xuHonuH. CuHTe3. OCHOBaHHBIE CBOMCTBA. Peakiny nupuanHa U XMHOIHHA
¢ ankunrajgoreHuaaMu. OKUCIIEHNE U BOCCTaHOBJIEHHE. Peakiuu aneKTpoiIbHOTO 3aMEIIeHUS B
MUPUANHE U XUHOJIMHE.

27. AHruapuabl KapOOHOBBIX KHCIOT. MeTobl osryueHus. Peakiiuu aHrupuaoB kapOoHO-
BbIX KUca0T. Kerensl. [Tomyuenue u cBoiicTBa.
28. HyxneodunpHoe 3amelieHrne aToMOB BOJIOPO/a B MUPUIUHE M XMHOJIHMHE. AKTHBAIIMS

METWJIBHOH TPYIIEl B 2- U 4-METUINUPUANHAX U XUHOJIMHAX. 2-MeTUINUPUINHBl U XUHOJIUHBI
KaK METUJICHOBbIE KOMIIOHEHTHI B KOHJCHCALIUAX C aJbJACTUIaMH.

29. Croxuble 3¢pupsl. MeTosl noryueHust. MeToapl CHHTE3a UKIMYECKUX CI0XKHBIX d(H-
POB - JTAaKTOHOB. Peakiiuu CoKHbIX 3QUPOB: THAPOINU3, AMMOHOJIM3, NTepesTepruuKalns; B3au-
MOJIEHCTBUE C MAarHUI- U TUTUHOPraHNYECKUMHU COEAUHEHUSMHU, BOCCTAHOBJICHHE.

30.  Howmenknarypa aMHHOKHCIOT. [IpupoaHbIe aMHHOKHCIOTH. XUPAaTHbHOCTh aMHUHOKHC-
JI0T, 00pa3yIoUMX MpoTenHbl. KucnoTHo-ocHOBHBIE (aM(OTEpHBIE) CBOWCTBA TPUPOTHBIX aMHHO-
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KuCJIOT. CHHTE3BI & -aMUHOKHCIIOT M pa3fielICHHE pareMuueckux GopmM. ACUMMETPUISCKUN CUH-
TE3.

31. Amuel. Metoasl nostydeHusi. CUHTE3 HUKIMYECKUX aMUJI0B - JIJakTaMoB. CBOMCTBA: TU/I-
poJI3, BOCCTAHOBJICHUE 10 aMUHOB, Jerujpataius aMmuaoB. [IoHATHE O CEKCTETHBIX MEPErpyIi-
nupoBkax. [leperpynmuposku ['opmana, Kyprumyca.

32.  Monocaxapuabl. Knaccudukanus u ctepeoXxuMusi MOHOCAXapHuI0B. AJIbI03bI U KETO3BI.
a- u b -Anomepsl. TayToMepust MOHOCaXapuI0B, MyTapOTAIHs TJIFOKO3bl. XMMUYECKHE CBOWCTBA
MOHOCaXapH/I10B.

33.  Jucaxapunbl (OMO3BI): MalIbTO3a, 1IEIUI00M03a, JTAKTO3a, caxapo3a. BoccTaHOBUTEIbHBIC
cBoiicTBa nucaxapunoB. MHBepcus caxapossl. llonmcaxapuabl: Kpaxmai, HeJUIiI03a.

34.  Oxkcukucinorsl. Knaccupukanus. Ontuyeckass n3oMepusi OKCUKHCIOT. CHHTE3bl OKCH-
KUACIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB.

35.  Kuaccudukanus amuiukiIoB. DHEPTHsl HANPSHKCHUS ITUKJIOATKAHOB U €€ KOJIMYEeCTBEH-

Hasl OIICHKA Ha OCHOBAHWUU CPABHEHMSI TEIJIOT 00Pa30BaHUS U TEIUIOT CrOPAHUS ITUKIOATKAHOB H
COOTBETCTBYIOIIUX AJKAHOB. THUIIbI HANIPSKEHUST B LUKJIOAIKAHAX U MOJpa3/ieJICHUE IIUKIOB HA
MaJible, CPEAHUE [IUKIIBI U MAKPOLUKIIBIL.

36. CtpoeHure HUKIIONpOIaHa, IUKI00yTaHa, IUKIIONEeHTaHa, ukiorekcana. Kondopmarm-
OHHBIN aHAJIN3 IIUKJIOTeKCaHa. AKCHAIILHBIC W SKBATOPHAILHBIC CBSI3U B KOH(popMaluu "kpecio"”
nukiorekcana. Kondopmaum MoOHO- U TU3aMEIIEHHBIX MPOU3BOIHBIX IIMKJIOTEKCaHA.

37.  Mertoapl cuHTE3a HUKIONPONAaHa, HUKIO0yTaHa M UX MPOU3BOIHBIX. OCOOCHHOCTH XU-
MHUYECKUX CBOMCTB COEAMHEHUN C TPEXUWICHHBIM [IUKIOM.
38.  CuHTe3 coOeqMHEeHUH psiia MUKIONEHTaHa U UKIorekcana. CHHTE3 COeIMHEHUH CO cpe-

HUM pa3MepoM Lukiaa. OCOOEHHOCTH XUMUYECKUX CBOMCTB IIUKJIONEHTAaHA U LIUKJIOr€KCaHa.
3agauu K 3K3aMeHy

1. U3 aHwiuHa ¥ ApYruxX He0OXOAUMBIX HEAPOMAaTUUECKUX peareHToB nosyuute 3,4,5-TpUHUT-
pobpoMOEeH30.

2. Kakue npoJgyKTbl MOXKHO IOJIyYUTh IIPU OKUCIEHUU IUII0K03bI? Hanuimre ypaBHeHUs co-
OTBETCTBYIOIINX PEAKLUH, YKQKUTE YCIOBUS UX IPOBEICHHS.

3. Ilpennoxwure cxeMy cunresa 3-OpoM-2,5-nuMeTunOeH3anpaeruaa u3 ToIyoa.

4. W3 neHTO3bl MOIYIUTE TEKCO3Y.

5. Hammmmre ypaBHeHUs peakuuii: a) GpyKTO3bl C aMaJIblraMOil HaTpUs B BOJIHOU cpefie,

6. ©0) GpYKTO3BI C XJIOPUCTHIM ALETHIIOM (B H30BITKE).

7. IlaTUuieHHBIA HACBIIICHHBIH a30TUCTBIN T'eTEePOLMKII — MUPPOIUANH — UMEET CBOMCTBA BTO-
puuHOro amuHa. Hanmummre ypaBHEHHs €ro peakiuii ¢ XJIOpoBO10pOAOM, OEH30MI0POMUIOM.

8. Mus pypana, TnodeHa, muppoia NpuBEAUTE MPUMEPHI PEaKIHii: a) AIeKTPOPUIBHOTO 3aMe-
HIeHUsI, 0) IPUCOETUHEHHUS.

9. U3 GeH3051a ¥ IPONMJIOBOIO COUPTA MOJYUYUTE MPONMIOEH301 U u3onponmidenson. Iomy-
YEHHBIE YTIIEBOIOPO/IbI OKUCIIUTE TIEPMAHTAaHATOM KaJIHsl.

10. U3 GeH3omna U apyrux HEoOXOAMMBIX PEareHTOB MOJIYYMTE METHIIOBBIN 3¢dup S-amuHO-4-
OpoM-2-HUTPOOCH30HHOW KHCIIOTHI.

11. IMomyuure 2,5-AUMETHIIUKIONEHTaHKapOOHOBYIO KHCIOTY, UCXO/Isl U3 HATPUHMaIOHOBOTO
3¢upa ¥ COOTBETCTBYIOIMINX TUTATOT€HOIPONU3BOHBIX.

12. U3 Genzona momydute Hoa0eH3017.

13. Kak XUMHYEeCKUM IYTEM OTIUYUATH Caxapo3y OT JIAKTO3bI?

14. TlpuBeaure cxemy €HOJINU3ALUU MAJIbTO3bI.

15. Hanumure ypaBHEHHS peakuii MOHOCYIb(QHpPOBaHUS O€H30I1a, MUPPOIA U TUPHUIMHA. YKa-
KHUTE yCIOBHUS.

16. TosryunTe 2-aMUHO- U 3-aMUHOITHPHIHH.

17. U3 anba036l IOTYyYUTE KETO3Y.

TemaTnka KypcoBbIX padoT

1. HyxseodunpHoe 3aMeleHe B CIIUPTaXx.
2. DnexTpopMIbHOE ApOMAaTHIECKOE 3aMEeIICHHUE.
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HutposupoBanue.
OxucrneHne CiupTOB U aJIbJICTH/IOB.
Peakuyu kapOOHOBBIX KUCIOT ¥ UX MPOU3BOAHBIX C OCHOBAHUSIMHU.
CrnoxxnoddupHas KOHJACHCAIIUS.
AJBI0TBHO-KPOTOHOBASI KOHJICHCAIIHSL.
BoccranoBneHne HUTPO30- U HUTPOCOETMHECHU.
A3zocoueTtaHue. A30KpacUTEIIH.
10 N3ydenne GMOXMMHUYECKOTO COCTaBa CEMSH aMapaHTa.
11. ®wusuko-xuMHYECKUE CBOMCTBA (DEPMEHTOB CEMSIH aMapaHTa.
12. BrnusiHUE CTPECCOpPOB Ha aKTUBHOCTH ()EPMEHTOB CEMSIH aMapaHTa.
TemaTuka BbINYCKHbIX KBAIH(PUKAIMOHHBIX padoT
1. Bnusiare cTpeccopoB Ha aKTHMBHOCTh U MHOXXECTBEHHBIE (DOpPMBI KaTaja3bl B CEMEHAX amMa-
paHra.
2. BausiHue CTpeccOpoB Ha aKTUBHOCTh M MHOKECTBEHHBIE (DOPMBI TIEPOKCHIa3bl B CEMEHAX aMa-
paHra.
3. BiiusiHHEe cTpeccoOpoB Ha aKTUBHOCTH M MHOKECTBEHHBIC (POPMBI aMUJIa3bl B CEMEHAX aMapaHTa.
4. BnusiHue CTPECCOpOB HA aKTUBHOCTh U MHOXKECTBEHHBIE ()OPMBI ACTEpas3bl B CEMEHaX ama-
paHTa.
5. Bnusinue cTpeccopoB Ha aKTUBHOCTh U MHOXKECTBEHHbIE (DOPMBI KHCITOH (hocdaTaszpl B ceMeHaX
aMapaHTa.
6. BiiusiHue cTpeccopoB Ha aKTUBHOCTh M MHOXKECTBEHHBIE ()OPMBI puOOHYKJI€a3bl B CEMEHAX aMa-
paHTa.

©oOoNO AW

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCIOJIb3YEMBIX
B NPOIECCE OBYYEHUA

NudopmanuonHbie TEXHOJIOrHH— 00yUyeHUE B AIEKTPOHHON 00pa30BaTeIbHON Cpee ¢
LIEJIBIO PacLIMPEHHs 10CTYyTa K 00pa3oBaTeIbHbIM pecypcaM, YBEIMUSHHsI KOHTAaKTHOI'O B3aUMO-
JEICTBUS C MpenojaBaTesieM, OCTPOSHUS] WHANBUAYAIbHBIX TPAGKTOPUH MOJArOTOBKH, 00BEK-
TUBHOI'O KOHTPOJII U MOHUTOPUHIA 3HAHUN CTYJICHTOB.

B o6pa3oBarensHOM mpoliecce Mo JUCIUIUIMHE UCIIONIBb3YIOTCS ClleAyrolne nHpopMalu-
OHHBIE TEXHOJIOTHH, SIBJISIOIIMECS KOMIOHEHTaMU JIEKTPOHHOM HH(POPMaLMOHHO-00pa3oBa-
TenpHOM cpenbl bI'TIY:

e Odurmanshsiii caiit BI'TTY;

e Cucrema snexktponHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TeCTHpPOBAaHMsI Ha OCHOBE €QMHOro mnopraia «MHTEepHET-TECTUpOBaHUS B
chepe oOpazoBaHHS WWW.i-exam.ruy,

e Cucrema «Aururmuiaruat.BY3y;

e DJIEKTPOHHBIE OMOINOTEUHBIE CHCTEMBI;

e MynbTUMEAUITHOE COITPOBOKIAEHUE JIEKIIUN U TPAKTUYECKHUX 3AHITHIM.

8 OCOBEHHOCTHU N3YUYEHUSA JUCIUIIVIMHBI UHBAJIMJAMMU U JIMINAMMU C
OI'PAHMYEHHBIMH BO3MOXHOCTAMMU 310POBbA

[Tpu 00ydyeHuu JUI] C OTPAaHUUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI IPUMEHSIOTCS aJalTHB-
Hble 00pa3oBaTeIbHbIE TEXHOJOTHMH B COOTBETCTBUU C YCJOBUSMH, M3JOKEHHBIMU B pasjelne
«OCcoOeHHOCTH peanu3aui 00pa30BaTeIbHON MPOrpaMMBIIJIS UHBAIUIOB U JIUI] C OTpaHUYEH-
HBIMH BO3MOKHOCTSIMH 3JI0POBbsD» OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMbl (MCIOJIb30BaHUE
CHEIHUAIbHBIX Y4€OHBIX MOCOOMH M TUAAKTHUECKUX MaTepUasoB, CHEIHAbHBIX TEXHHUYECKHUX
CpeACTB 00y4EHUs KOJJICKTUBHOTO M MHIMBUAYAJIbHOTO ITOJIb30BaHUsI, IPEI0CTABICHUE YCIIYT ac-
CUCTEHTa (TIOMOIIIHHKA), OKa3bIBAIOIIETO 00YyYarOIHUMCs HEOOX0JUMYIO TEXHHUECKYIO TOMOIIb U
T. I1.) ¢ y4ETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00y4atoIXCsl.

s o0yuaromuxcsi ¢ OrpaHM4€HHBIMH BO3MOYKHOCTSIMU 3/10POBbsSI IPEAYCMOTPEHBI CIIey-
fo11e (opMbl OpraHU3aAIMH [IEarOrMYecKoro nporecca U KOHTPOJIS 3HAHUIA:
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- IUIS CIIA0OBUIALIINX

obecrnieunBaeTcs MHANBUAYaTbHOE PaBHOMEPHOE ocBelieHne He MeHee 300 mokc;

JUTSL BBITTOJTHEHUSI KOHTPOJIBHBIX 3aJaHUH MPH HEOOXOUMOCTH MPEIOCTABIISICTCS YBEIIHYH-
BAKOLIEE YCTPOMCTBO;

3aJIaHus JIJIS BBIMIOJIHCHHUS, a TAK)KE HHCTPYKIIMU O MOPSJIKE BBITIOJHEHHUS KOHTPOJIBHBIX 3a-
JaHu# 0OPMIISIFOTCS yBEIHMUSHHBIM IpudToM (pazmep 16-20);

- JUTSL TITYXHMX U CJIA00CTBIIIAIINX

obecrnieunBaeTCs HaJTMYKUe 3BYKOYCWIMBAIOIICH anmaparypbl KOJJICKTUBHOTO TOJIb30BaHUS,
IIPH HEOOXOIMMOCTH 00YYArOIIIMMCS IIPEI0CTABIIACTCS 3BYKOYCHIMBAIOIIAs allliapaTypa WHINBH-
JyaTbHOTO TOJIb30BAHMS,

- JUIS JIMII C TSDKCJIBIMU HAPYIICHUSMH PEUH, TIIYXHX, CJIA0OCHBINIANUX BCE KOHTPOJIbHBIC
3aJIaHus IO YKEJIIAHUIO MOTYT IMPOBOJIUTHLCS B TUCHbMEHHOH (hopMme.

OcHoBHOM (POpPMOI OpraHU3alKy MeJarorHyeckoro mporecca SBIsSeTCS HHTETPUPOBAHHOE
oOydeHre MHBAIHIIOB, T.€. BCE 00yJarONIMecs: y4arcs B CMEIIAHHBIX IPyIIaxX, UMEIOT BO3MOXK-
HOCTB ITOCTOSIHHO OOINATHCS CO CBEPCTHUKAMM, JICTYe aJAITUPYIOTCS B COLIMYME.

9 CIIMCOK JIMTEPATYPbI U UH®OPMALIMOHHbIX PECYPCOB
9.1 JIutepatypa
Cnmcoxk OCHOBHOM JIUTEPATYPbI
1. UBanos, B. I'. Opraanyeckast xumus: y4e0. mocodue 1j1s CTyICHTOB BBICIIL T1e]]. yuel. 3aBee-
Huti / B. I'. IBanoB, B. A. I'opnenko, O. H. I'eBa. — 4-e u3z., ucnp. — M.: 3gaTenbckuid eHTP
«Axanemus», 2008. — 624 c. (18 3k3)
Cnmcok 10Nn0JTHUTEIbHOH JTUTEPATYPbI
2. Aprtémenko, A. 1. OcHOBBI TEOPUH OPTaHUIECKON XUMUH : y4eO. mocodue JUIst CTyA. HEXUMH-
yeckux crell. By30B / A. Y. Aprémenko. — M.: BJIAJIOC, 2001.- 156c¢. (5 3k3)
3. Aprtémenko, A. Y. Opraanyeckast XuMusi: y4e0. mocodue ajsi CTy/l. HEXUMHUYECKUX CIell. BY-
30B / A. U. Aptémenko.- M.: Beicur. mik., 2003.-606 c. (34 5k3)
4. bepesun,b. 1. Kypc coBpeMeHHOI OpraHmuecKol XUMHUH: y4eOHO€e ocoOre sl CTYACHTOB,
o0ydaromuxcsi Mo XMMHUKO-TeXHOI. crenuanbHocTsM / b. JI. bepesun, JI.b. bepesun. — M.:
Beicur. mik., 1999. — 767 c. (7 5x3)
5. TI'pannbepr, U. U. [IpakTnueckue paboThl 1 CEMUHAPCKUE 3aHATHS 10 OPraHUUECKOW XUMMU:
ydyeOHoe mocobue st cryaeHToB By3oB / U. W. I'pannGepr, 4-e uzn., nepepad. u mom. — M.:
Hpoda, 2001. — 350 c. (12 3x3)
6. WBanos, B. I'. [IpakTHKyM 1O OpraHUYECKON XUMHUU: y4eO. ITOCOOHe IS CTY/. Te]l. By30BIIO

crent. «Xumus» / B. I'. UBanoB. — M.: Akanemus, 2002. — 287 c.(20 3k3)

7. Kum, A. M. Oprannyeckas xumusi: yueO. 11 cty. By30B / A. M. Kum. - M-Bo oOpa3oBanus
P®. HoBocub. roc. nexa. yH-T. — 3-e u3., ucnp. u jon. — HoBocubupck: Cub. yH-TCKOE HU3/1-BO,
2002. — 971c. (30 7k3)

8. Tpamenn, B. @. Oprannueckas XuMus: YUeOHHUK ISl CTYJICHTOB BY30B, OOYYAIOIIUXCS IO
HalpaBJIeHUIO «XUMHUYecKas TexHoiorus u ouorexuonorus» / B. ®@. Tpasens. - M.: UKL Aka-
nemknura, 2005. - T. 1. — 727 c. (10 3k3)

9. Tpasenb, B. @. Oprannueckas xumus: Y4eOHUK A CTYACHTOB BY30B, OOYUalOIIUXCS 110
HaIpPaBJIEHUIO «XUMUYecKas TeXHOIorus u ouorexnosnorus» / B. @. Tpasens. - M.: UKL Aka-
nemkHura, 2005. - T. 2. — 582 c. (10 7k3)

10. PeyToB, O. A. Oprannueckas XuMusi: Y 4eOHHK TS CTY 1. By30B, 00YJAFOIIUXCS IO CIIeIl. « XH-
mus» / O. A. Peyros,A. JI. Kypn, K. II. Bytun. — M.: bunom: JIa6. 3nanuii. — (Knaccuueckuii
yHUBepcuTeTckuil yueonuk), 2007. Y. 1.-567 c. (10 3k3)

11. PeytoB, O. A. Oprannyeckasi XumMusi: Y4eOHUK AT CTYZl. BY30B, OOYYAIOIIUXCS O CIEIl.
«Xumusa» / O. A. Peytos,A. JI. Kypr, K. I1. bytun. — M.: bunowm: JIa6. 3nanuii. — (Knaccuueckuit
yHHMBepcHUTeTCKul yueoHuk), 2007. U. 2. — 623c. (8 7k3)
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12. PeytoB, O. A. Opranndeckasi XuMus: Y4YEOHHK IS CTYJ. By30B, OOyUYaIOIUXCS MO CIIell.
«Xumusn» / O. A. Peytos,A. JI. Kypn, K. II. Bytun. — M.: bunom: Jla6. 3nanmii. — (Knaccnueckuii
yHUBepcUuTeTCKUi yueoHuk), 2007. Y. 3. — 544c. (10 sk3)
13. PeytoB, O. A. Opranunyeckasi Xumusi: Y4eOHUK IJIsi CTYl. BY30B, OOYYAIOIIUXCS O CIICII.
«Xumus» / O. A. Peytos,A. JI. Kypn, K. I1. Bytun. — M.: bunowm: JIa6. 3nanuii. — (Knaccuueckuid
yHHBepcHUTeTCKui yueoHuk), 2007. Y. 4. — 725¢. (16 3k3)

9.2 ba3bl JaHHBIX U HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMBI
1. XuMuK.ru http://www.xumuk.ru
2. DnextponHas oubnmnoreka mo xumuu http://www.chem.msu.su/rus/elibrary/
3. Iopran Hay4HO d1eKTpoHHOM OubaroTeku http://elibrary.ru/defaultx.asp

9.3 DJIeKTPOHHO-0MOJIHOTEYHbIE PeCyPChI
1. Polpred.com O630p CMU/CnpaBounuk https://polpred.com/news
2. DBC «IOpaiit» https://urait.ru

10 MATEPUAJIBHO-TEXHUYECKAS BA3A
Jisi mpoBeneHus 3aHATHHA JIEKIMOHHOTO, NPAaKTUYECKOTO M JIabOpaTOPHOTO THIIA,
TPYNIOBBIX W WHAMBUAYAIbHBIX KOHCYNbTALMH, TEKYIIETO KOHTPOJS U MPOMEXYTOUHOU
aTTeCTallU UCIHOJIb3YIOTCS ay/UTOPUHU, OCHALIEHHBIE YyUeOHONU MeOelblo, ayAUTOPHON JOCKOM,
KOMIIBIOTEPOM(PaMHU) C YCTAHOBJICHHBIM JIMIICH3UOHHBIM CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM
o0ecrieyeHrEeM, KOMMYTAaTOPOM JUIsi BBIXOJA B DIIEKTPOHHO-OMOIIMOTEYHYIO CHUCTEMY U
JNEKTPOHHYI0  HH(OpPMAIMOHHO-OOpa3zoBarenbHyto  cpeny  BITIY,  mynbTuMenuitHbIMU
IPOEKTOPAMHU, HKCHO3UIMOHHBIMUA SKpPaHaMH, Y4YeOHO-HATJSIIHBIMUA IMOCOOMAMHU (TaONHIIBL,
MyJIbTUMEANIHBIE Mpe3eHTanuu). [ mpoBeneHuss 71abOpaTOPHBIX — 3aHATHUH — Takke
UCTIOJB3YEeTCS:
Aya. 221 «A». JlaGopaTopusi OpraHu4ecKoil XUMHHU
e Cron nabopaTopHsiii 2-mecT. (4 wmT.)
e Cron nucbMeHHbIH 2-MecT. (12 miT.)
e Cron npenonasarens (1 mrT.)
e Cryn (33 mr.)
e KoMIbploTep C yCTaHOBJICHHBIM JIMIIEH3MOHHBIM CIEIHATM3UPOBAHHBIM TPOTPAMMHBIM
obecnieuenueM (1 mit.)
o [Ipuntep «Samsung» (1 mmt.)
e 8 - moproBeiii kKoMmmyTaTop D-Link mist BEIXOAa B 2JIEKTPOHHO-OHOIHOTEUHYIO CUCTEMY H
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbuyto cpeay BITIY (1 miT.)
e Mynbrumenuitasiii mpoekrop SHARP -10 X(1 mT.)
DKCMO3UIMOHHBIN dKpaH (HaBecHOM) (1 miT.)
Hcnapurens poraruonssiit MP-1 JIT (1 mr.)
Konbonarpesarens LT-1000, LABTEX (4 mirt.)
Hacoc Bakyymusbiit SHB-5 ns ucnaputens poramonnoro UP-1 JIT (1 mrt.)
Kopo6 BeitsixHoi 1500 LIB-H (;1a6.) (1 mrT.)
Bentunstop xananpabpiit KV 250L (1 mt.)
[Tpubop tuna JI1-02 (1 mt.)
Perynstop ckopoctu RE 1.5 (1 mt.)
Onekrporurta 1,2 kBT (1 mrT.)
Xomogmmeauk XI1T-300-14/23 (1 mt.)
I TaTuBsl U1t TPOOUPOK, HArpeBaTeIbHbIe MPUOOPHI, TAbOpaTopHast MocyAa
e XWMHYECKHE PEAKTUBBI IO TEMATUKE JTa0OPATOPHBIX paboT
YueOHO-HarSIAHBIE TTOCOOMS - CIIaiabl, TaOJIUIBI, MYJIbTUMEAUNHBIC MPE3CHTAIIUU TI0
mucrurinae «OpraHuyeckas XUMHUsD)

134


http://www.xumuk.ru/
http://www.chem.msu.su/rus/elibrary/
http://elibrary.ru/defaultx.asp
https://polpred.com/news
https://urait.ru/

CamocrosTenbHas paboTa CTYJAEHTOB OPraHU3yeTCSA B Ay IUTOPHIX OCHAIICHHBIX KOMITh-
IOTEPHOM TEXHUKOM C BBIXOJIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEILHYIO CPEIy BY3a,
B CICIHMATM3UPOBAHHBIX JJA00OPATOPHUAX 10 AUCIHUILIMHE, a TAK)KE B 3ajJaX JOCTYIIA B JIOKAIbHYIO
cetb BI'TIY, B mabopaTopuu CUX0JIOTO-TIEAATOTHYECKUX UCCIETOBAHUN U JIP.

JIMIeH3MOHHOE MTPOrPaMMHOE 00eCIICUeHHE: OTIepallMOHHBIC CHCTEMBI CEMEICTBa
Windows, Linux; opucusie mporpammbl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Paspaborunk: Tpobumuosa U.A., kaHAUIAT XUMUYECKUX HAYK, JOLUEHT Kadeapbl XUMUU

11 JUCT U3MEHEHM Y TONNOJTHEHU I

YT1Bepxaenue usmeHeHnuii u ponojHenuit B PIIJI s peanuzanuu B 2020/2021 yu. r.
PIIJ] o6cyxnena u ogooOpena s peanusanuu B 2020/2021 yu. 1. Ha 3aceqanuu Kadeapsl
xuMud (mpotokoi1 Ne 9 ot «11» urons 2020 r.). B PIIJ] BHeceHb! creayroniue u3sMeHeHus U J10-
MOJIHEHUSI:
B pabouyto nmporpamMmy BHECEHBI CIICIYIOIINE U3MEHEHUS U JOMOITHEHUS:

Ne m3menenust: 1

Ne CTpaHULbl C UBMCHCHHUCM! TI/ITyJ'IBHHﬁ
JINCT

Uckmounts: MUHUCTEPCTBO HAYKU U | Bkmrounts: MUHUCTEPCTBO ITPOCBE-
BBICIIIET'O OBPA3OBAHMS POCCUI- LIIEHU S POCCUHCKOM ®EJEPAILIHN
CKOU ®EJIEPALIMU

YrBepxnenue usmenenuii B PIIJ1 nas peanuzanuu B 2021/2022 yu. r.

PII/] nepecMmoTpeHa, oOcyxeHa u ogobpena s peanusanuu B 2021/2022 yye6HOM roay
Ha 3aceqannu Kadeapsl xumuu (mpotokorn Ne 7 ot 14 anpenst 2021 1.).

B pabouyto nporpaMmy BHECEHBI CIICAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

Ne uzmenenus: 2

Ne crpanuns! ¢ usmenenuem: 134
HcxnounTs: BxiarounTs:

B nynkr 9.3:

OBC «¥Opaiit» https://urait.ru/

PIT/I nepecmoTpena, oOcykaeHa u ogodpeHa uist peanuzanuu B 2021/2022 yyeGHOM roy
Ha 3acefaHuu Kadenpsl xumuu (mpotokod Ne 4 ot 29 nexabpst 2021 r.).
B pabouyto mporpaMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

Ne usmenenus: 3
Ne crpanwuis! ¢ m3meHennem: 134
HckmounTh: Bxirounts:

B mynkt 10:

Ayn. 118 «A». JIabopaTopusi ecTeCTBEHHO-
HAYYHOH HANPABJIEHHOCTH IeJaroruye-
cKkoro rexnonapka «Ksanropnym-28» um.
C.B. Jlankuna

o Jlocka 1-aneMeHTHas MeI0Basi MarHUTHAS
(1 mr.)

 Ilapra naGopaTopHas ¢ HAACTPOUKOM U BbI-
JIBIDKHBIM OJIOKOM (2 1IIT.)
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 Ilucbmennslii cron (4 mr.)

e CTOJ IPUCTEHHBI XUMUYECKUH (3 1IT.)

o Cron s npernoaasaTess (yrjioBoi) npa-
BocTOpOoHHUH (1 mT.)

o Cremnax KHUXHBIH, 12 sueek (1 mT.)
 [Ilonka naBecnas, 6enas (1 mrT.)

e Ilyd 80*80 (2 mir.)

* Ilyd 52*52 (2 mr.)

e Jusan tpé€xmecTHbii (1 mT.)

» Kpecno nns pykoBoaurens Jupext mitoc
(1 mr.)

e Tymba ¢ MOWKOW HaKJIaJHOU JIsl KyXOH-
HOro rapHuTypa (Oenas) (2 mr.)

» Kyumep Silver Arrow 130 (1 mr.)

* HoytOyxk (4 mrt.)

e M®YVY npunrep Brother DCP-L5500 (1
IIT.)

e Amnmapar Kunmna (2 mr.)

o Crepunuzarop it 1ab0paTOpHOI MOCYAbI
BO3yIIHBIH (1 1mT.)

 JlaGopaTopHoe 060pyIOBaHHE 10 XUMUU
(6 mt.)

e MarnutHas memainka (1 mr.)
 Iludponas nabopaTopus Mo XUMHUU
«Releony (6 mir.)

 Iludponas nabopaTtopus mo pusuke
«Releony (6 mir.)

» Iudposas madboparopusi Mo OHOIOTHH
«Releony (6 mir.)

» VYyeOHo-uccnenoBaTenbcKas 1adopaTopust
OMOCUTHAJIOB U HEHPOTEXHOIOTHIA (6 IT.)

* VYuyeOHas 1ab0opaTopusi TOUHBIX U3MEPEHUMN
(6 mt.)

o Mukpockon y4eOHbIl «IBprKay (6 IIT.)

YrBep:knenue uzmenenuii u qonojsHenunii B PIIJL nus peanuzauuu B 2022/2023 yu. r.

PIT/I nepecmoTpena, oOcykaeHa u ogodpeHa Juist peanuzanuu B 2022/2023 yyeGHOM roy
Ha 3acelannu Kadenpsl xumun (mpotokos Ne 8 ot 26 mas 2022 r.).

B paGouyto mporpaMMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

Ne uzmenenusi: 4
Ne crpanuisl ¢ u3menenmnem: 134

W3 nynkTa 9.3 UCKITIOUUTB:

B nyHKT 9.3 BKIIOUHTS:

1. Polpred.com O630p CMU/CripaBouHHK
(http://polpred.com/news.)
2. OBC «Jlanwy» (http://e.lanbook.com)

1. Hayunas snexTpoHHas 6ubnuoreka
eLIBRARY.RU
(https://elibrary.ru/defaultx.asp?)

YT1Bepxaenue usmeHeHuii u nonojHenuit B PIIJI s peanuzanuu B 2022/2023 yu. r.

PITJ] mepecmotpena, obcyxaeHa u ogodpeHa s peanusanun B 2022/2023 yueOHOM roay
Ha 3acefanuu Kadeapsl XuMuu (mpotokon Ne 1 ot 14 centsops 2022 r.).

B paGouyto mporpamMmy BHECEHBI CIICAYIONINE U3MEHEHHS U JIOTIOTHEHUS:
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http://рolpred.cоm/news
https://elibrary.ru/defaultx.asp

Ne usmenenus: 5

No ctpanuiiel ¢ n3menenuneM: 134-135

B Paznen 9 BHeceHbI U3MEHEHUsI B CIUCOK JIUTEPATyphl, B 0a3bl JaHHBIX U MH()OPMAIIMOHHO-
CIPAaBOYHBIE CUCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHBIE peCypChl. YKa3aHbl CChUIKH, 0Oecneun-
BaIOLIME JOCTYI 00YYarOIUMCs K 3JIEKTPOHHBIM y4eOHBIM U3JaHUSIM U 3JIEKTPOHHBIM 00pa30-
BaresbHBIM pecypcaM ¢ caiita PI'BOY BO «BI'TIV».

Yr1Bepxkaenue usmenennii u gonoanenuid B PIII nas peanuzaunu B 2023/2024 yu. r.
PIT/] mepecmoTpena, o0cykaeHa u ogqoopena ais peanu3anuu B 2023/2024 yae6HOM TOAY
Ha 3acenanuu kadeapsl Xumuu (mpotokos Ne 9 ot 28 uronst 2023 1.).

YTBep:xkaenne usmenenuii u nonojHenuit B PILJI nnsa peanuzanuu B 2024/202S yu. r.

PIIJI mepecmoTtpena, o0cyskneHa u onoopena mist peamm3anuu B 2024/2025 yuebHOM roay
Ha 3acefqanuu Kadpeapsl xumuu (mpotokon Ne 8 ot 30 mast 2024 1.).

B paGouyto nmporpamMmy BHECEHBI CIIEAYIOLINE U3MEHEHHS U JOIOIHEHUS:

Ne usmenenus: 6

Ne crpanuupl ¢ M3MEHEHUEM:
134

UckmounTh:

BxirounTs:

B nynkr 10:

B nynkr 10:

Ayn. 118 «A». JIaGopaTopusi ectecTBeHHOHAYYHOM
HAINIPABJICHHOCTH NeJaroru4eckoro rexnonapka «Ksan-
Topuym» um. C.B. Jlankuna

» Muxkpockon ouonornueckuit Mukpomen 1

o Jlymsl pyuHble

» [udposas nadboparopus no xumuu ais yuutens STEM

» Iludponas nabopaTopus Mo FKOJIOTUH [T peaTr3aluu
CETH LIKOJIBHOIO AKOJIOTHYecKoro Mmouutopunra STEM

» Pobortorexnnueckuii komriekc HAYPOBO «YmHas ten-
UL

» MuxkponabopaTtopust 1151 XUMHUYECKOTO SKCIIEPUMEHTA

» CroNMK NogbEMHBIN

» HaGop peaktusos juia [ MA no xumuu

 IIpubop i noaydeHus TraJoua0aIKaHOB U CIOXKHBIX 3(u-
poB

o [Tuenka-¥Y/xum MuHH-3KcTIpecc JabopaTopus yueOHas

» KIID xoMmIeKT-npakTUKyM 3KOJIOTHYECKUM

* V4eOHO-1a00paTOPHBIN KOMIUIEKC «XUMHUS B ILIKOJIE»

» HakoHeuyHUKH

» broperka 25 mi.

» buonoruueckas MUKpoaabopaTopHs U T.1I.
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https://www.ozon.ru/product/mikroskop-shkolnyy-biologicheskiy-evrika-s-uvelicheniem-1280h-s-dvoynoy-led-podsvetkoy-v-zhestkom-413875355/?advert=sVAcxUSHMEXb0BgraZaj1yPgFTTWZrgo6abcByc0sLz_ozi5Y5okAQBRGKKF9xOYL99mo2M780unFxZDJuVcAqCS4J5jrlL4vomr5FnS_JGrIFvAcygq2ywOs8q-_KqMmw5jzNwWwKsl6_6J3QkOnh1_znNX_oQYc7tozIgqcrPVBX455rGFNqaToeGTIzSpvW3ahNLgZpSw1GoDtfsQtJTyInhiA7M_QxEzHRSywdoj5rS-XfS51DaQISF1B-sUzaeq3njsGoIVs4-gSMSmgmzMFdikdWIPz6dNAkdctvXaRLO2FWlV8FkQnaRkbKGf506DxczJgU_GSclOncjSOg&avtc=1&avte=2&avts=1689551421&keywords=%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BC%D0%B5%D0%B4+%D1%8D%D0%B2%D1%80%D0%B8%D0%BA%D0%B0

