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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Heas nucuumiMHbl: copMHUpOBaTh (yHIAMEHTAIbHbBIE 3HaHUS B 00JIaCTH OpTraHuye-
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 «OpraHuyeckast XuMus» 00y4daroliecs UCIOIb3yOT 3HaHUS,
yMeHus, cpopMUpOBaHHBIE B X0/1€ U3YUEeHUS AUCHUILTUH «OCHOBBI 001Iel xumuny», «Heopranu-
YecKask XUMHUA», « AHATUTHYECKAs XUMHUsD), « DU3HUECKUE METOBI UCCIICJOBAHMS B XUMUNY.

1.3 IucuuniauHa HanmpaBJjieHa Ha (opMHpPOBaHHe ciaeayrolux komnerenuuii: YK-1,
OIIK-1, OIIK-2, IIK-1:

- YK-1. CniocobeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHAINU3 U CHHTE3 WH(OpMAIUH,
IIPUMEHATh CUCTEMHBIN ITOAXOJ IJISl PEILICHUs IIOCTABICHHBIX 33/1a4, HHAMKATOPAMH JOCTUXKE-
HUW KOTOPOU SIBJISIFOTCS:

- YK-1.1. Ananusupyer 3ajauy, BeIIENsIsI €€ 6a30BbIe COCTABISIONIUE;

- YK-1.2. Onpenensier, MHTEPIPETUPYET U PAaHKHUPYET HHDOPMAIIHIO, TPEOYEMYIO IS
pelLIeHus IOCTaBIEHHON 3a]auH;

- YK-1.3. OcymecTBusieT mMOUCK HHPOPMALIUH ISl pEIICHUS TTOCTaBICHHOMN 3a1a4H 110
pa3IM4YHBIM THIIAM 3alIpOCOB;

- YK-1.4. IIpu o6paboTke nHPOpMALUU OTIINYAET PaKThl OT MHEHUH, HHTEPIIPETAINH,
OLIEHOK, (hopMHpYyET COOCTBEHHbIE MHEHUS U CY)KIEHUS, apTyMEHTHPYET CBOM BBIBOJBI U TOUKY
3peHHsl, B TOM YHCIIE C MPUMEHEHHEM (hrI0co(CKOTO MOHATHIHOTO anmapara.

- YK-1.5.PaccmaTpuBaeT u mpeiaraeT BO3MOKHbIE BapUAHTBI PELLICHHsI ITOCTABICHHOMN
3a/1a4M, OLICHUBAs UX JOCTOMHCTBA U HEJOCTATKH.

- OIIK-1. CnocoOeH aHanu3upoOBaTh U UHTEPIIPETUPOBATH PE3YIbTATHI XMMUYECKHUX IKC-
NEPUMEHTOB, HAOMIOACHUN U U3MEPEHUI, HHAMKATOPAMH JTOCTHKEHUS KOTOPOH SBJISETCS:

OIIK-1.1 CucreMaTu3upyer U aHaIU3UPYET PE3YJIBTAThl XUMUYECKUX IKCIIEPUMEHTOB,
HaOJII0/IeHUH, U3MEPEHUH, a TaK)Ke Pe3yIbTaThl paCU€TOB CBOMCTB BEIIECTB U MATEPHAJIOB.

OIIK-1.2 Ilpeanaraer MHTENpPETALMIO PE3YJIbTATOB COOCTBEHHBIX JKCIIEPUMEHTOB U
pacuyeTHO-TEOPETUUYECKUX PabOT C MCIIOIb30BAHUEM TEOPETUUECKMX OCHOB TPAJULIMOHHBIX U HO-
BBIX Pa3eiIOB XUMHUHU.

OIIK-1.3 ®opmynupyeT 3aKII0UEHUS U BBIBOBI 110 pe3ybTaTaM aHallu3a JIUTepaTyp-
HBIX JAHHBIX, COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETUYECKUX pabOT XUNUECKPOU
HaIpPaBJIEHHOCTH.

- OIIK-2. CriocobeH mpoBOJUTH € COONIOIEHMEM HOPM TEXHHKH 0€30MacHOCTH XMMHYe-
CKUM KCTIEPUMEHT, BKJIIOYasl CUHTE3, aHaJIN3, U3yUeHUE CTPYKTYpbl U CBOMCTB BEILIECTB U MaTe-
pHaJIOB, UCCIIEOBAHUE NIPOLIECCOB C UX YYAaCTHEM, HHAMKATOPAMH JTOCTHKEHUS KOTOPOU SIBJISI-
eTcsl:

- OIIK-2.1 PaGoTaeT ¢ XUMUYECKMMH BEIIECTBAMU C COOJIIOJICHUEM HOPM TEXHUKHU Oe3-
OITACHOCTH.

- OIIK-2.2 CuHTe3upyeT BELECTBA M MaTepUaJIbl pa3HOM IPUPOJIBI C UCIIOJIB30BaHUEM
UMEIOLINXCS METOTUK.

- OIIK-2.3 [IpoBOAMT CTaHAAPTHBIE ONIEPALIUH [T ONPEICIICHHUS XMMUYECKOT0 U (a3o-
BOT'O COCTaBa BEIIECTB U MAaTEPUAJIOB Ha UX OCHOBE.

- OIIK-2.4 UccnenyeT cBOMCTBA BELIECTB U MATEPHAIIOB C UCIIOIB30BAHUEM CEPUIHOTO
HAy4YHOTO 000pYAOBaHUSI.

- IK-1. Brageer cucremoii pyH1aMeHTaIbHBIX XUMUYECKUX TOHSATHH U 3aKOHOB, MH-
AUKATOPAMM JOCTHKEHUM KOTOPOU SIBIISIIOTCS:

ITIK-1.1. [loHnMaeT OCHOBHBIE IPUHIIMIIBI, 3aKOHBI, METOAO0JIOTHIO U3y4aeMbIX XUMUYE-
CKUX AMCLUIUINH, TEOPETUUYECKNE OCHOBBI (GU3NYECKUX U (PU3MKO-XMMUYECKUX METOJIOB HCCIe-
JIOBaHMSL.



[1K-1. 2.Mcnonp3yeT dhyHIaMEHTaIbHbIE XUMHUYECKHE MMOHATHS B CBOEH mpodeccuo-
HaJIbHOW JI€ATEIBHOCTH
[1K-1.3.nTeprpeTupyet NoayYeHHbIE pPe3ybTaThl, UCIOIb3Ysl 0a30BbIe OHATUS XU-
MUYECKHX JUCLMILIUH
1.4 IlepevyeHb MIaHMPYeMbIX Pe3yJbTATOB 00yueHusi. B pe3ynbpTare u3ydeHus auc-
LUIUIMHBI CTYAEHT JOJDKEH
-3HATh:
® OCHOBBI KAUECTBEHHOT'0 aHAJIN3a OPraHUYECKUX COCAMHEHHUIA;
® OCHOBHBIE COBPEMEHHBIE METObl UCCIIEJOBAHNSI OPraHUUYECKUX BEIIECTB;
® METO/bI M CIIOCOOBI 00padOTKK MH(POPMAIIUU PE3YIHTATOB XUMHUECKOTO SKCIIEPUMEHTA,
pe3yJIbTaTOB HAOIIOACHUN U U3MEPEHHIA;
¢ nH(OPMALIMOHHBIE UICTOYHUKH CIIPABOYHOT0, HAYYHOT'0, HOPMAaTHUBHOT'O XapaKTepa,
® OCHOBHbIE XUMUYECKUE TOHATHUS;
® OCHOBHBIE 3aKOHBI XUMHH;
- YMeTb:
® [IPOBOJUTH AHAIM30PIraHUYECKUX COEIMHEHUN UUHTEPIPUTUPOBATHIIONYUYEHHBIE PE3YJIb-
TaThl;
¢ 00pabaThIBaTh,aHATM3UPOBATEN 0000IATH PE3YIbTATHIHAOIIOICHUA U H3MEPEHUIA;
® BEISIBJIATH CBSI3b MEXKTy (PM3NYECKUMHU M XUMHUYECKUMHU MPOLIECCAMU, MEXKTy CTPOCHHUEM U
CBOICTBaMH OpPraHUYECKHX BEUIECTB,
e pelaTh 3aa41, UCIIOIb3YS MPUHLHUIIBI U METO/IbI OPraHUYECKON XUMUU;
® 00BSCHATH M aHAJTU3UPOBATH HA OCHOBE HKCIIEPUMEHTAIbHBIX IAHHBIX CBOWCTBA BEIIECTB
U TIPOLECCHI, IPOTEKAIOUINE ITPU UX B3aUMOJACUCTBUY;
® CTaBUTh XMMHYECKHH SKCIIEPUMEHT, aHAIM3UPOBATh U OLIEHUBAThH JJaOOpAaTOPHBIE HCCIe-
JIOBaHMsI;
® [IPUMEHSATHh OCHOBBI U OCOOEHHOCTH IPABUJI TEXHUKU 0€3011aCHOCTH MTPH IPOBEICHUH XU-
MHUYECKOT0 IKCIIEPUMEHTA ¢ OPraHUUYECKUMU BEIIECTBAMH;
® Ha3bIBaTh OPTAaHUYECKHUE BEIIECTBA 10 Pa3HBIM THUIIAM HOMEHKJIATYD;
® BBINIOJIHATE XMMHUUYECKUN 3KCIEPUMEHT IO PACIIO3HABAHUIO BAKHEHIIMX OPraHUYECKUX
BEIIIECTB;
® [IPOBOJUTH CAMOCTOSITEIbHBINA MOUCK XUMUYECKOW HH(OPMALINY C UCTIOIB30BAaHUEM pPa3-
JUYHBIX MCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX M3JIaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
Internet).
- BJaJeTh:
® HABBIKAMU JI€JIaTh3aKJIIOYEHUsSI M BBIBOJBI MOPE3yJbTaTaM aHaJU3aIUTEpPaTypPHBIX JaH-
HBIX,COOCTBEHHBIXIKCIIEPUMEHTAIbHBIX UPACYETHO-TEOPETUUECKUX PAOOT MO OpraHMYEeCKONXH-
MUU;
® HaBBIKAMUCUCTEMATHU3UPOBATbY AHAIU3UPOBATH PE3YJIbTATBIXMMHUECKUX SKCIIEPUMEH-
TOB,HA0JIOJICHUH, U3MEPEHHH, aTak)Ke Pe3yJbTaThl PACYETOBCBOMCTB OPraHMUECKUXBEIIECTB U
MaTepuaioB Ha UXOCHOBE;
® OCHOBHBIMHM 3aKOHAaMHU M3aKOHOMEPHOCTSIMHOPIaHUYECKOM XMMUU UIIPUMEHATH UX IIPU
pellIeHnn 3a71a4, IPU aHAIN3EdKCIIEPUMEHTAIbHBIX JaHHBIX,T0TyYeHHbBIX TPUHUCCIIE0BAHUN;
e criocobaMM  OpUEHTAaIlMM BIPO(EeCcCHOHANBHBIXUCTOUHUKAX HH(OpMauu(KypHabl,
caiiTsl,00pa3oBaTeNbHbIE TOPTaIbl);
® HaBBIKAMUIIOCTAHOBKH 3KCIIEPUMEHTA,aHaJIn3a U OL[EHKUPE3YyJIbTAaTOB JIaOOpaTOPHBIXHC-
CIICJIOBAaHUM;
® METO/IaMUONPEEIIEHNS BO3MOKHOCTUIIPOTEKAHNS XUMUYECKUXITPEBPALLIEHUIN B pa3Iny-
HBIXYCJIOBHUSIX U OLIEHKH UXIIOCIIEICTBHIA;
e criocobamu 0€30MacHOr000paIIeHNs] ¢ TOPIOYUMH HUTOKCHYHBIMU BEIIECTBAMH,J1a00pa-
TOPHBIM 000PYZIOBAaHUEM.



1.5 O0mas Tpy10eMKOCTh JUCHHUILINHBI «Opranuyeckast XuMus» coctabisieT 16 3auer-

HbIx eaunul (nanee — 3E) (576 gyacoB).

[Tporpamma npenycMaTpuBaeT U3y4eHue MaTepuala Ha JeKIUX, Ja00paTOPHbIX U MPaKTH-
4eCKUX 3aHATUsX. [IpenycMoTpena caMocTosTeNbHas paboTa CTyIGHTOB MO TEMaM M pa3JiesiaM.
[TpoBepka 3HaHUI OCyIIECTBISIETCS PPOHTAIBHO, HHAUBUYaTIbHO.
1.6 O6bem AUCHMILVIMHBI U BUAbI Y4eOHOH /1esiTeIbHOCTH

O0beM TMCUMIIMHBI M BUAbI Y4eOHO 1eATEeJIbHOCTH

Bua yueOHo# padoThl Bcero yacos Cemectp 5 Cemectp 6
O061mas TpyA0eMKOCTh 576 288 288
AyIUTOpHBIE 3aHATHS 302 148 154
Jlexuun 150 74 76
JlabopaTopHbIie paboThI 142 68 74
[TpakTuyeckue paboThI 10 6 4
CamocrosrenbHas padoTa, Halu- 202 104 98
CaHHE KypCOBOil pabOThI
Bun xontposns 3amura KypcoBoi pa-

0OTHI
Bua uToroBoro KOHTPOJIS: 36x2 36 36
3ayer, 9K3aMeH
9K3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE
YyeOHO-TEeMAaTHYCCKUH IIJIaH

Ne Ha3zBanue paznenos Bcero | Ayauropubie 3ansi- | CamocTto-
n/m 4yacoB THS SITeJIbHASA
Jlex- | Jla- | IIpa | pa0ora,
o | 0o- | KTM- | Hamuca-
pa- | 4Ye- | HHe Kyp-
TOp- | CKHe | COBOH pa-
HblE | 3a- 00TBI
3a- | HAI-
Hf- | THS
THS
Cemectp
| | Teopernueckune 0OCHOBbI OPraHUYeCKOH XH- 62 22 8 6 26
MHHU
Brenenne 4 4
1.1 | Metosbl U3y4YeHHUs] OPTaHUYECKOr0 BEIIECTBA
JIaGoparophas padota 1. Texnuka 6e30macHo- 4 2 2
CTH TIpHU paboTe B JIAOOPATOPUHN OPTaHUUYECKON
xumun. IlpaBuna BemeHuss mabopaTOpPHOTO
KypHaia.
JIaboparopHast pabota 2. KauecTBeHHBIH dJe- 10 6 4
MEHTHBIN aHaJIM3 OPraHUYECKUX COETMHEHMI
1.2 | OCHOBBI HOMEHKJIATYphl OPraHUYECKHX CO- 6 2 4
EAMHCHUM.
1.3 | Tumsl cBsI3€l, MPOMEKYTOYHBIE YACTHIIBI B Op- 12 8 4
TaHWYECKUX pEeaKUUsAX. OJIEKTPOHHbIE 3¢-
(heKTHI.
1.4 | KucioTsl 1 OCHOBaHUS 8 4 4
1.5 | Crepeoxumust 6 4 2




1.6 | IIpaktuyeckoe 3anstue 1. Tema: «Teopernue- 12 6
CKHE OCHOBBI OPTaHHYECKON XHUMUI»
Il | BakHeiilmue kiaccbl oprannyeckux coemam- | 190 52 60 78
HeHmi (5 cemecTp)
2.1 | Ankansl 8 4 4
JlaGopaTopHas pabota 3. AJKaHbI 8 6 2
2.2 | Ankensl 10 6 4
JlaGopaTopHas pabota 4. AJIKEHBI 8 6 2
2.3 | Ankunsl 8 4 4
JlaboparopHasi pabota 5. ATKUHBI 8 6 2
2.4 | AnkaaueHsl 8 4 4
2.5 | HykneoduipHoe 3aMenIeHre y HAChIIIEHHOTO 8 4 4
aToma yriepoja
JlaboparopHast pabota 6. ["amoreHonpon3Bo- 8 6 2
Hble ATH()AaTHYECKUX YIIIEBOIOPOAOB
2.6 | Peakuuu S5ITMMHHUAPOBAHHS 4 2 2
2.7 | CoupThl B IPOCTHIE dPUPBI 12 6 6
JIaboparopHas pabota 7. OqHOaTOMHBIE 8 6 2
CIIMPTHI
JlaGopaTopHass pabota 8. MHOroaTOMHBIC 8 6 2
CIHUPTHI, MPOCTHIE 3(UPBI, CIOXKHBIE IPUPHI
MHHEPAIBbHBIX KHCIOT
2.8 | MeTauioopraHM4ecKue COeTMHEHHSI 8 4 4
2.9 | ApomaTHdecKue yrieBoa0pOabl 18 8 10
2.10 | Peakuu 31eKTpOPHILHOTO 3aMEIICHUS B apo- 10 4 6
MaTHYECKOM PSIY
JlabopaTtopHas pabota 9. ApomaTHu4ecKue yr- 8 6 2
JIeBOJIOPO/IbI psifia OeH3071a
JIaGoparopHast pabora 10. ApomaTHueckue 8 6 2
YIIAEBOJAOPOABl C KOHICHCHPOBAHHBIMU U
HEKOHJICHCUPOBAHHBIMU  O€H30JIbHBIMHU 51
pamu
JIaGoparophas pabora 11. Kpacurtenu tpude- 8 6 2
HUJIMETAaHOBOTO psijia
2.11 | HykneoduabHOE apoOMaTHUECKOE 3aMellIeHUe 6 2 4
2.12 | deHoubl 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 coean- | 236 70 74 88
HeHuii (6 cemecTp)
2.13 | Anpaeruasl 1 KETOHBI 12 8 4
JIaboparopHasi padora 13. Anpnerunsl u Ke- 10 6 4
TOHBI
2.14 | KapOoHOBBIE KUCIIOTHI U UX IPOU3BOJIHBIE 30 18 12
JlabopaTtopHas pabota 14. MoHOkapOOHOBBIE 10 6 4
KHCJIOTHI
JlaGoparopnast pabora 15. HenpenenbHble 8 6 2
KHCJIOTHI U JKUPBI
JlaGoparopnasi pabota 16. JlukapOoHOBBIE 8 6 2




KHCIIOTHI
JlaGopaTopHas pabota 17. 'unpokcu- u okco- 8 6 2
KHCIIOTHI
[Ipaktuueckoe 3ansarue 2. Tema «IIpousBon- 8 4 4
Hble KAPOOHOBBIX KHUCIIOT

2.15 | Hutpocoenunenus 8 4 4
JlaboparopHas pabota 18. HutpocoenuneHus 8 6 2

2.16 | AMuHBI 10 6 4
JlabopaTopHas paborta 19. AMUHBI 8 6 2

2.17 | lna3o- u a30coeIUHEHUS 10 6 4
JlabopaTtopHas padota 20. /lnazocoeqHeHUS 8 6 2
JlaboparopHast pabota 21. A3ocoequHeHUS 8 6 2

2.18 | I{ukyioaakaHbl ¥ MX MPOU3BOIHBIC 10 6 4

2.19 | I'eTepOUMKINYECKUE COSTUHEHHS 12 8 4

2.20 | AMMHOKHUCIIOTBI, IIENTU/LI M OEJIKU 12 6 6
JlaGopaTopHas pabora 22. AMHHOKHCIIOTHI 8 6 2

2.21 | YrneBojsl 14 8 6
JlaGopaTopHas padota 23. MoHOCaxapu b 10 6 4
JlaboparopHast pabota 24. Jlucaxapuisl 10 6 4
JlabGopaTopHas pabota 25. [Tonucaxapuasl 6 2 4

111 | ®usuyeckue MeToAbI UCCIETOBAHUS B Op- 16 6 10
TAaHUYeCKOM XMMHH

3.1 | Unentudukamus opraHM4eCcKuX BEIIECTB Me- 6 2 4
Toj0M Y ®- nu UK-criekTpockonuun

3.2 | Unentndukanus opraHMYECKNX BEIIECTB Me- 5 2 3
TOJOM CHEKTPOCKOMUU MPOTOHHOTO MarHuT-

HOTO pe30HaHCa

3.3 | Unentudukamus opraHu4ecKux BEIIECTB Me- 5 2 3
TOJIOM MacC-CIIEKTPOMETPUHI

DK3aMeH 6 ceMecTp 36

Hroro 288 76 74 4 98

3ammTa KypcoBOi pabOThI

Hroro 576 150 | 142 | 10 202

HNuTepakTHBHOE 00y4yeHHE MO TUCHHUIJIMHE
No HaumenoBaHnue Bun dopma uHTEepaKTUBHOTO 3aHATHS | Komn-Bo
TeM (pa3aeJioB) 3aHATHS 4acoB
1 KauecTBeHHBIN 2JIEMEHTHBIN JIb PaboTa B MaJibIx rpymnmnax 6
aHaJIN3 OPraHUIECKUX COeTUHE-
305078
2 ATKeHbI JIb PaboTa B MaJIbIX Tpymnmnax 6
3 ANKHUHBI JIK Jlexmmst quckyccust 2
4 AJKagueHbI JIK Jlexkuus auckyccust 2
5 OnHOATOMHBIE CLIUPTHI JIb PaGora B ManbIx rpynmnax 6
6 ApoMaTuyecKue yriieBOAOPOIbI JIK Jlexuus quckyccus 2
7 DeHOobI JIb Pabota B manbIx rpymnmax 6
8 AJpaerunsl 1 KETOHBI JIK Jlexumst AUCKyCCHst 2
9 AJbIeruansl 1 KETOHEI JIb Pabota B MasbIX rpymnmnax 6

~




10 | MoHOKapOOHOBBIE KUCIIOTEHI JIb PaboTa B MaJIbIX Tpynmax 6
11 | HenpenenbHbIe KHCIOTHI U )KHPHI JIb Pabota B MasbIx rpynmnax 6
12 | JIlukapOOHOBBIC KHCIIOTHI JIb Pabota B MasbIX rpymnmnax 6
13 | KapOoHOBBIE KHUCIOTHI U KX TIPO- JIK Jlexuus - KOHCYJIbTAIUS 2
W3BOJIHBIC
14 | I'mapoKcH- U OKCOKHUCIIOTHI JIb Pabota B ManbIx rpynmnax 6
15 | Hurpocoenunenus JIK Jlekmus ¢ ommOKkamMu 2
16 | lukapOOHOBBIEC KHCIIOTHI JIb Pabota B MasbIx rpynmnax 6
17 | Hurpocoenunenus JIb Pabota B MasibIX rpymnmnax 6
18 | AmuHbI JIb Pabota B MasbIx rpynmnax 6
19 | imazocoeanHeHUs JIb PaboTa B MaJIbIX Tpynmax 6
20 | AMUHOKHUCIIOTBI JIb Pabota B MasbIX rpymnmnax 6
21 AMUHOKHMCIOTEI, HENTUABI U JIK Jlexumst -KOH(pEPESHITHS 2
OenKu
22 I'eTepornukimueckue JIK Jlexuusi-nucKyccus 6
COCJTUHECHUS
23 | MoHocaxapusl JIb Pabota B ManbIx rpynmnax 6
Bcero 104

3 COAEP/KAHUE TEM (PA3JIEJIOB)
| cemecTp
|. TeopeTn4yeckue 0CHOBBI OPraHU4eCKO XUMUH
Beeoenue

CrniocoObl U300pakeHUsl MOJIEKYJT OPraHUYECKUX COECIMHEHUH, MOJEKYJIApHbIE, CTPYKTYp-
HbI€ U JIEKTPOHHBIE (OPMYIIBI.

Tumnsl yrinepoHoro ckenera, alluKJINYecKue, HUKINYECKUE U TeTEPOLIUKINYECKUE COeNHE-
Hus. M3omepus. 'omonorus. OcHOBHBIE (DYHKIIMOHATIBHBIE TPYIIIBI U KJIACChl OPraHUYECKUX CO-
eIUHEHUN.

1. MemoObt uzyuenun opzanuyuecKo2o euiecmea

CriocoObl BbIJIENEHNS UHIMBUYaTbHBIX BellecTB. KauecTBEHHbIN U KOJIMYECTBEHHBIM aHa-
JIU3 OPraHUYECKUX COCAMHEHUH. Y CTaHOBIIEHHE CTPOCHUS (PU3NKO-XUMHUECKUMH METOJaMH.

2. OcHo6bl HOMEHKIAMYPbL OP2AHUYECKUX COEOUHEHUTL

3amecturenbHas HoMeHkaTtypa, FOITAK. OcHOBHbIE IPUHIUIIBI TOCTPOCHUSI Ha3BaHUM
OpraHMYECKUX COEAMHEHUM, poJOHavYalIbHAs CTPYKTYypa, XapakTepuctuieckue rpymnmsl. Hazpa-
HUS He(QyHKIIMOHAIBHBIX 3aMECTUTENEH, (YHKINOHATIBHBIXIPYI, PEAEIbHBIX U HETIPEIeIIb-
HBIX pagukaioB. CTapIIMHCTBO QYHKIIMOHAIBHBIX TPYIII.

OCHOBHBIE NpaBUJIa COCTABJICHUS 3aMECTUTENbHBIX HAa3BaHUM OpPraHMYECKHX COCIUHEHMH,
BbIOOD M HyMepalusl IIaBHOM 1IeTIH, MPaBUJI0 HAUMEHBIINX JIOKaHTOB. Ha3zBaHMs OCHOBHBIX KJlac-
COB OPraHUYECKUX COEIMHEHHH, CIIOKHBIX MOJIU- U TeTepOdYHKIIMOHATIBHBIX COSMHEHUH.

3. Tunui ceaseil, npomercymoyHvle YacmMuubl 8 OP2AHUYECKUX PEAKYUAX. DIeKmpoHHble
Ihpexmut

VYrnepon, aMeKTpoHHAs] KOHPUTYpAITsT; THOPUIU3AIINS YTIIEPOIa B OPTaHUYECKUX COCTUHE-
HUSX.

Tunbel XUMUYECKUX CBSI3€H B OPTAHHMYECKUX COCTUHEHUSX (0-, T-CBsI3b). DU3UYECKre Xapak-
TEPUCTUKH CBSI3€M: DHEPIUSL, JUIMHA, TIOJISPHOCTb, OJISIPU3YEMOCTb.

['omonuTHYECKHT ¥ TETEPOLMKINYECKUI Pa3phIB CBA3ECH.

[ToHsATHE O TPOMEKYTOUHBIX YACTUIAX, CTPOCHUE TPOMEKYTOUHBIX YaCTHIL (paIuKabl, Kap-
OOKaTHOHBL,KAPOAHUOHBI).

OnexktpoHHble 3(dekTsl 3amectuTeNnedl (MHIYKTUBHBIM, ME30MEpHBIN), MX BIHMSHUE Ha
YCTOMYHUBOCTh PAJMKAIOB, KApOOKATHOHOB M KapOaHHOHOB. CrocoObl N300payKEHUsT WHYKTHB-



HOTO U Me3oMepHoro 3¢ dekToB. PesonancHsie ctpykTypsl. [Ipumepst rpymm ¢ +1, -1, +M, -M a¢-
dexTamu.

4. Kucnomot u ocnosanus

Kucnots! u ocHoBanust (bpencren, JIptouc). ConpsieHHbIe KUCIOTHI U OCHOBaHuUs. Kuc-
JIOTHO-OCHOBHBIE paBHOBECHs (Ha IPUMEPE CIIUPTOB, AJbJIETU0OB, KETOHOB, KUCIOT U AMHHOB).
Koncranra kucinotnoctu (pKa). Biusinue 3amectureneit Ha KUCIOTHOCTh U OCHOBHOCTh OpraHU-
YECKUX COCIMHEHUMN.

5. Cmepeoxumus

Croco6bl M300pakeHHs IPOCTPAHCTBEHHOTO CTPOEHUS MOJIEKYI C SP>-rHOpHIM30BaHHBIMU
YTIEPOAOM: KIIMHOBHU/IHBIE IPOEKINH, "JIECONMMIBbHBIE KO3JIbI", poeKuu HproMeHa.

Kondopmanuu, koHdopmepsl. 3acioHeHHas!, 3aTOPMOKEHHAsl, CKOILIEHHAasi KOH(OpMaIHH.
ACUMMETPUUYECKHI aTOM yTJIepo/ia.

OnTrueckas n30Mepusi, ONTHYECKAss aKTUBHOCTh. DHAHTHOMEDPHI. PanieMaTel. XupanbHOCTS,
yCIIOBHS, HEOOXOTUMBIE JIJIsl BOSHUKHOBEHHUS XUPAITLHOCTH.

Kondurypanus, ornuune ot kondopmanuu. [Ipunnun R,S-HOMEHKIaTypbl SHAHTHOMEPOB.
Ornpezenienne mopsika CTapUInHCTBA 3aMECTUTEIICH Y aCUMMETPUUECKOro aroma yriepoaa. [1po-
exuun Oumepa. Mx nocrpoeHue, npaBuiia 1MoJib30BaHUsI UMH (7151 COETUHEHUN ¢ OJJHUM acUM-
METPUYECKHUM aTOMOM YTJIepoa).

CoenuHeHns ¢ IByMsl aCHMMETPUYECKUMU aToMaMu yriepoaa. Iloctpoenne npoexunii Ou-
mepa. luactepeomepsl. Me3o - popmsl.

N300parkeHre MOJIEKYJIbl JAHHOTO COEIMHEHMs C MOMOIIbI Pa3IMUHBIX MPOEKLHOHHBIX
dopmya. [lepexon oT 0JHON TPOESKIIMOHHOHN (OPMYITBI MOJIEKYJIBI K Apyroii. [IpocTpancTBenHas
nu3zomepus ankeHoB. Lluc -, Tpanc- u Z,E-HomeHkiaTypa.

I1. Baxkneiiiue Ki1acchl OpraHnYecKuX coeJHHeHH I

1. Ankanwt

[Tpupona C - C u C-H cBszeit B ankanax. [lonstue o konpopManusx u KoHpopMmepax aaka-
HOB. [Ipoekunonnsie popmyisl Hetomena. Kondopmaruu stana, nponana, OyTaHa U BBICIINX aJl-
KaHOB. DHepreTuyeckas JuarpaMmma KoH()opMalnoHHOTO COCTOSIHUSI MOJIEKYJIbI ajkaHa. [Ipupon-
HbI€ UICTOYHHUKH aJIKaHOB. MeTO/IbI CUHTE3a: THAPUPOBAHKUE HENPEIEIbHBIX YIIEBOIOPOIOB, CHH-
T€3 4epe3 JUTUN-IUAIKWIKYTPAThl, JIEKTPOJIU3 COJie KapOOHOBBIX KHCJIOT, BOCCTAHOBIIEHHE
KapOOHMJIBHBIX COEMHEHUH. XMMHUECKUE CBOICTBA: TaJOreHupoBaHue (XJI0pHUpoBaHue, OpoMHu-
poBanue, noaupoBanue, propuposanne). CynbdoxiaopupoBanue. CeIeKTUBHOCTh PATUKATBHBIX
peaKkuMii 1 OTHOCUTENbHAsI CTA0MIIBHOCTD AJKMIJIBHBIX PaJuKaioB. TepMUYECKUN U KaTaauTHYe-
CKMI KPEKUHT.

2. Ankenul

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

MeTtoapl cuHTE3a: NMMHHUPOBAHME TaJIOTEHOBOJOPOAA W3 AJKWITAJIOTE€HUIOB, BOABI U3
criuptoB. Peakiuu ['odmana, Buttura, ctepeoceneKTUBHOE BOCCTAaHOBJICHHE aIKUHOB. Psij cTa-
OMIIBHOCTH aJIKEHOB, BHIBEJICHHBIA Ha OCHOBE TEIUIOT FMAPUPOBaHUs. [ 'eTeporeHHoe U TOMOreH-
HO€ TMIPUPOBAHNE AJIKEHOB.

OnexrpodunbHoe npucoeanHenne (Adg). OOmiee npencTaBIeHUEe 0 MEXaHU3ME PEaKIni, T
- U G-KOMIUIEKCBI, OHHEBbIE HOHBL. CTEPEO - U pPernoceneKTuBHOCTb. [IpaBmiio MapkoBHUKOBA.
[anoreHupoBaHue: MeXaHu3M, cTepeoxumus. [Iporeccsl, comyTeTByronme Ade -peakiusM: co-
NPSDKEHHOE NPUCOEIUHEHHE, THIPUAHBIE U aJIKUIbHBIE MUTpaUK. | MporajloreHnpoBaHue.

I'mpparanus. [IpoMBIIIIEHHBI METOI CHHTE3a TaHOJA U NponaHoa-2. 'maIpokcu- u an-
KOKCHUMEPKYpPHUPOBAHMUE.

Perno- u crepeocenexkTuBHOE IPUCOEANHEHNE THAPUIOB Oopa. Pernocnenuduueckue rus-
poGopupyromue peareHThl. [IpeBpaiieHne 60popraHMYecKUX COSIWHEHHH B allKaHbl, CIIUPTBHI.
Oxwucenue akeHoB 10 okcupanoB (1o [Ipunexaey) u o nuosnos o Baraepy (KMnOas) u Kupre
(Os04). CrepeoxuMusi THAPOKCHIMPOBAHHS alTKEHOB. O30HON3 aJIKCHOB, OKUCIUTEIILHOE U BOC-
CTAaHOBHUTEJIBHOE PACIICIUICHHE O30HMUIOB. VcdeprbiBaromiee OKUCICHHE AJIKEHOB C IOMOIIBIO
KMnO4 unmu NazCr207 B ycnoBusix Mexx(da3HOTo KaTaiusa.



PanukanpHBIC peakiuu: mpucoeanHEHNE OPOMHICTOTO BOJOpOAa 0 Xapairy (MeXaHu3M) 1
aJNIMIIbHOE TajoreHupoBanue no Lurnepy.

KapOeHs! - yacTHIIBI ¢ IByXKOOPAMHUPOBAHHBIM aTOMOM YTiiepoja. MeToibl TeHepupoBa-
HUS KapOeHOB M auranokapOeHoB. IlpucoeqrHeHne CHHIIETHRIX U TPUIUIETHBIX KapOEHOB K al-
keHaMm. [lonarue o kap6eHouaax. BzaumopelicTBue kKapOEHOUIOB € aJIKEHAMH.

3. Ankunul

[Ipupona TpoiiHo# cBsi3n. MeTOIbI CHHTE3a AIKUHOB. DJIEKTPO(DHIIBHOE TIPUCOSTUHEHNE K
ankruHaM. CpaBHEHHE PEaKIIMOHHOW CIIOCOOHOCTH aJIKMHOB U alKeHOB. | anoreHupoBaHue, ruj-
poranorenupoBanue, rujgparanus (Kyuepos).

BoccranoBneHne aqKMHOB JI0 M - M TPaHC-AJIKEHOB. [ MaApoOOpHpoBaHne aIKMHOB, CHHTE3
QJIKEHOB U aJIbJIETUIOB.

C-H-KHCIOTHOCTH alleTUJIeHa, MOHATHE O KapOaHUOHAX. ALIETUIICHUABI HATPHUS U MU, Mar-
HUHOpPraHUYECKUE IPOU3BOAHBIE AJIKMHOB: X IOJIYYEHHME U UCIOJIb30BaHUE B OPraHUYECKOM
cunrese. Konnencanus ankuHoB-1 ¢ keroHamu 1 anpaeruaamu (Pasopcekuil, Penme).

Anerunen-aniaeHoBas usomepuzanus. CMenieHne TpOHHON CBSA3U B TEPMUHAIIBHOE TOJI0XKE-
HUE.

4. Ankaduenwi

Tunsl 1ueHoB. AnieHbl, CONPsKEHHBIE TUeHbl. MeToabl cuHTe3a 1,3-1ueHoB: JerupupoBa-
HUE aJIKaHOB, Aeruaparanus 1,4-110I0B.

Bbyraguen-1,3, ocobennoctr ctpoeHus. Monekymnsapaeie opourtanu 1,3-aueHoB. ['anoreHu-
poBaHMe U TuaporajoreHuposanue 1,3-a1ueHoB. Amunn-kaTuoH. 1,2-u 1,4-npucoenunenue, sHep-
reTUYEeCKHiA PO PEaKIIUH, TEPMOTMHAMUYECKII U KHHETUIECKHI KOHTPOJIb.

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

5. Hykneoghunvnoe 3ameujenue y HacblyeHHO20 amoma y2iepooa

Peakiiuyn HyK1€0(pHIBHOTO 3aMEIeHHs] Y HACBIILIEHHOTO aTOMa YTIJIepoia B alKHITaJOreHH-
Jlax, KaKk METOJ CO3JIaHUs CBSI3U YIJIEPOJ-yTIJIEpO/l, YIJIEPOA-a30T, YIJIEPOI-KUCIOPOI, YIIepo-
cepa, yriepoa-gpocdop (rmosyyeHue alKuIraJaoreHu10B, CIUPTOB, THOJIOB, TPOCTHIX 3(hUPOB, HUT-
POCOEAMHEHN, aMUHOB, HUTPUJIOB, CJIOKHBIX 3(PUPOB U JIp.).

Knaccugukanus MexaHu3MoB peakiuii HykjieopuiabHoro 3ameieHus. OCHOBHBIE XapaKTe-
puctuku Sn1, SN2 peakiuii. JHepreTudeckuii mpod b peakuuii. Peakium Sn2-tuma. Kunernka,
CTepeOXMMHUs, BallbJIeHOBCKOE oOparenue. [Tonstue o HykineoduabHOCTH. Biustaue npupos! pa-
JUKajga U yXoAsllen rpymisl cyOcTparta, IpUpoabl HyKI€Oo(pUILHOTO areHTa U pacTBOPUTENS Ha
CKOPOCTh SN2 peaKiui.

Meton Mexda3zHOTro MepeHoca U ero UCIoJIb30BaHUE B OpPraHMYEcKoM cuHTe3e. Peakuun
Snl-tuna. Kuneruka, crepeoxumusi, 3aBUCUMOCTh SN1 Iporiecca oT MPUPOJIbl pajnKaia, yXoas-
niei rpynmnsl, pactBoputens. KapOokaTtuonsl, (pakTopsl, Onpeneistonye ux ycroiunocts. [le-
PEerpynmnupoBKH KapOOKAaTHOHOB. MeTo 1kl TeHEepUPOBaHUS KapOOKaTHOHOB. [loHsATHE 00 HOHHBIX
napax.

MeTobl T0JTy4eHHNs FAJIOT€HAIKAHOB U3 aJIKAHOB, AJIKEHOB, CIIMPTOB.

6. Peaxkyuu 31umMuHuposanus

Peaknuu a - u b -snumuanpoBanus. Kinaccngukanums mexanuszmoB b -snumunanposanus: El,
E2 u Elcb. Hanpasnenue snumunupoBanus. [IpaBuia 3aiineBa u ['opmana. CTepeoXxuMust diu-
MUHHPOBAHUS: CHH- M aHTU->IMMUHUpoBaHue. Konkypenuus npoueccoB E2 u Sn2, E1 u Snl.
@DakTOpHbl, BIUSIOLUIUE HA 3TY KOHKYPEHIIUIO.

Hcnonp30Banne peakiuil 3IMMUHUPOBAHUS 111 CHHTE3a aJIKEHOB, IMEHOB U aJIKUHOB.

7. Cnupmut u npocmute 3¢hupot

OnHoaTtoMHbIe CIUPTHI. METOABI MOTY4YEHUs: U3 AIKEHOB, KAPOOHMIBHBIX COeIMHEHUH, Ta-
JIOT€HAJIKAHOB, CJIOKHBIX 3(PUPOB U KapOOHOBBIX KUCIIOT.

CoiictBa ciupToB. CriupThl, Kak cnadbie O-H kucnorel. CriupThl, Kak ocHoBaHus JIbtonca.
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3ameleHue ruApOKCUIIBLHON TPYIIIBI B CHUPTaX Ha rajioreH (Mo 1eHCTBUEM raJIor€HOBOIO-
POJIOB, TaJOreHu70B (hocdopa, XJITOPUCTOTO THOHMIA). MeXaHU3M M CTEPEOXUMHUS 3aMEICHHS,
NeperpynnupoBKH C TUIPHUIHBIM IIepeMelieHreM. PeareHTsl perno- u crepeocnennpuueckoro 3a-
MeIeHus (KOMIUIEKCHI TpudeHmIhochrHa ¢ raloreHaMH U YeTHIPEXXIOPUCTHIM yTIIEPOJIOM).

Jerunparanus CiupTOB.

OxwucieHue MepBUYHBIX CIIUPTOB JI0 aJbJIETUI0B U KAPOOHOBBIX KUCIOT, BTOPUYHBIX CITUP-
TOB JI0 KETOHOB. PeareHThl OKMCIEHUsI Ha OCHOBE XPOMOBOI'O aHTUJAPHUIA U IBYOKHCH MapraHia.
MexaHHu3M OKHMCIIEHUS! CIIUPTOB XPOMOBBIM aHTHJIPHJIOM.

JIByxaToMHble cnupThl. Metoasl cuHte3a. CpoiicTBa. OkucnauTenbHOe paciierienuel,2-
JIM0JI0B (MO/IHAs KMCIIOTa, TETpaaleTar cBUHLA). [IMHaKonMHOBas neperpyIiupoBKa.

I'munepun. Oxucnenue raunepuHa. I(Gupsl IULIEPUHA U OPTaHUYECKUX U HEOPTaHUYECKUX
KHCJIOT.

[Ipocteie 3¢pupsl. MeTo bl momydeHus: peakuus BuiabsiMcoHa, ankOKCUMEPKYPHPOBAHUE all-
KEHOB, MEXMOJIEKYJIApHas Jeruaparanus cnuptos. CBoCTBa IPOCTHIX A3PUPOB: 00pa30BaHKE OK-
COHHUEBBIX COJIeH, paciieruieHue kuciaoramu. ['maponepokcunsl. KpayH-sgupst. Ilomydenue n
MIPUMEHEHNE B CHHTETUYECKON MTPaKTHUKE.

Oxcupanbl. CriocoObl nosny4eHus. PackppiTue MKIa B HUX MOJ JEHCTBHEM AIIEKTPOPHUIIb-
HBIX ¥ HYKJICO(QHUIIbHBIX areHTOB.

TuoctupTel. Tuo3duUpEl. OCOOEHHOCTH CTPOEHUS, OTy4YeHUE, cBoiicTBa. CpaBHEHHE KHC-
JIOTHBIX U OCHOBHBIX CBOWCTB THOJIOB M THO3(DHPOB CO CBOMCTBAMHU MPOCTHIX dPUPOB U CIIUPTOB.

8. Memannoopzanuueckue coeounenus

JIuTuii- 1 MarHUMOPraHUYECKHe CoeTMHEeHUs. MeToIbl CUHTE3a: B3aUMOJEICTBUE MeTalIa
C ankuiI- win apuirainorenuaamu. Ilpencrasnenue o mkane C-H KMCIOTHOCTH yrieBOIOPOIOB.
Crpoenue peaktuBoB ['punbsipa. PaBHoBecue Lllnenka.

JInTuii- © MarHUNOPraHNYECKUE COCAMHEHUS B CUHTE3€E YIIIEBOAOPOIOB, CIUPTOB, aJlbJCTH-
JIOB, KE€TOHOB, KapOOHOBBIX KHCIIOT.

Juankun- u nuapuiakynpatsl. [lomyuenue u npuMeHeHNe ITUX KOMIUIEKCHBIX COE€AMHEHUN
JUIsl CHHTE3a NPEAEIBHBIX YIJIEBOJOPOIOB, TUEHOB, CIUPTOB, HECUMMETPHUYHBIX KETOHOB U B Pe-
aKIMSIX COMPSDKEHHOTO TIPUCOSTUHEHUS K & , D -HeHACHINCHHBIM KapOOHHUIBHBIM COSTMHCHUSM.

9. Apomamuueckue y21e6000p0o0vl

Crtpoenue 6en3zona. Dopmyna Kekyne. Monekymnsipasie opOuTanu 6eH30a.

Konnennus apomarnunoctu. [IpaBuno Xrokkens.

Kpurtepun apoMatnyHOCTH: KBAaHTOBOXMMHYECKUA, SHEPreTUUYECKHUM (TEII0Thl THAPUPOBa-
HUS1) U MarHUTHBIN.

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

Krnaccudukanusa peakuuil apoMaTuyeckoro NeKTpopuiIbHOro 3amenieHus. O6mue npea-
CTaBJICHHSI O MEXaHU3ME PEaKINii, KHHETUYECKUI N30TOMHBIN APPEKT B peakLUsiX HIEKTPOPUIb-
HOTO 3aMellleHus BoAopoJa B OeH30JbHOM Kojblle. [IpeacraBieHne o T - U G -KOMIUIEKCaXx.
CrpykTypa MepexoHOro cocTostHus. M30TonHbI 00OMEH BOJOpOJa Kak MpOCTEHIas peakius
ANIEKTPOPUIBHOTO 3aMeIIeHNs. APEHOHUEBbIE HOHBI B PEAKIIUAIX AIEKTPOPUIBHOTO 3aMEIICHHUS.

I'omonoru Genzona. Homenknatypa, nzomepus. [lonydyenne apoMaTHUECKUX YIIIEBOJIOPO-
JIOB B IPOMBIIIJICHHOCTH - KaTaJIUTUYECKUNA pUPOPMHUHT HEPTH, epepaboTKa KOKCOBOTO Trasa U
KaMEHHOYTOJIbHOM CMOJIBI.

JIaGopaTopHble MeTO/bI CUHTE3a: peakius Bropua-dutrura u Apyrue peakium Kpocc-coue-
TaHUs, aJKUIupoBaHue OeHzoisa u apeHoB o dpuaenro-Kpadrcy, BoccTaHOBICHHE KUPHOAPO-
MaTHYECKHX KETOHOB.

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

Brnusinue 3amectuTens Ha CKOPOCTh U HalpaBlieHHe eKTpoduibHOro 3ameneHus. Cormia-

COBaHHAasl U HECOTJIACOBAHHASI OPUEHTALUS.
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KonnencupoBanuble apoMaTHUECKHE YIIIEBOAOPOIbI: Ha(TanuH, (EeHAHTPEH, aHTpAaIlEH,
a3yJieH u Jp.

ApomaTnuecKkue KaTHOHbBI U AaHHOHBI.

AHTHApOMAaTUYHOCTh Ha TMPUMEpPE LUKIOOyTaaueHa, IHMKIIONPOIECHUI-aHHOHA, KaTHOHA
LUKJIONEHTa U ECHUIIHSL.

10. Peakyuu nekmpopuinbhozo 3ameuieHus 6 apoMamuyieckom paoy

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

lNanorenupoBanue. ["amorenunpyromye areHTel. MexaHu3M peaklnuy rajJOreHUpPOBAaHUsS ape-
HOB U UX IPOU3BOJHBIX.

Cynbspuposanue. Cynbbhupyromnye areHTel. Mexanu3m peaknuu. KnHeTH4ecKuidi U TepMo-
JUHAMUYECKUI KOHTPOJIb B peaKuy CyIb(QHpOBaHus Ha puMepe GpeHona u Hadranuua. [Ipespa-
HICHUSI CYJIb(OrPYIIIHL.

AnkunupoBanue apeHoB o ®@puaento-Kpadrey. Ankunupyromue areHTel. MexaHus3M pe-
akuuu. [TonuankunupoBanue. [1o6o4HbIE TPOLIECCH - U30MEPU3AIIHS ATKWIHPYIOIIETO areHTa u
KOHEYHBIX MpoaAyKToB. CHHTE3 Tuapuil- U TpUapHuIMeTaHOB. TpuapuIMEeTHIIKATUOHBI, aHUOHBI U
panukanbl. MeToIbl UX T€HEPUPOBAHUS U CTAOMIBHOCTb.

AmmnpoBanue apeHoB o ®@puzaento-Kpadrey. Anmnmupyromue areHTel. MexaHu3M peak-
uuu. PermocenekTuBHOCTh anpmunpoBanud. @opmunupoBanue no [arrepmany-Koxy u npyrue
POJICTBEHHBIE PEAKIUH.

11. Hykneoghunvnoe apomamuueckoe 3ameujenue

OOm1re mpeacTaBIeHus 0 MEXaHU3Me HYKIeO()UITBHOTO 3aMEIICHHSI.

MexaHu3M OTIICTUICHUSA-TIPUCOSAMHEHHUS] Ha MPUMEpE MPEBPAIIEHUs] TaJoreHOCH3010B B
dbeHonbl 1 apoMaTHUecKe aMUHBL. MeTo bl reHeprpoBaHus U pukcarmu aeruapodensona. Ctpo-
eHue JaeruipoOeH3oIa.

MexaHu3M NpUCOEANHEHU-OTIIEeTIICHUsT SNAT, TPUMEpPBI peakifii 1 aKTUBUPYIOLIEee BIHsI-
HHE AJIEKTPOHOAKIENTOPHBIX 3aMECTUTENEC. AHMOHHBIE G- KOMIUIEKCHI Mel3eHreiimepa u ux
CTpOCHHE.

12. @enonwvt

®enoubl. MeTo1bl MOTy4eHUs: MIEI0YHOE MJIaBIEHUE apeHCyIb(hOHATOB, 3aMElLIeHHE Tajo-
reHa Ha THAPOKCHII, THAPOIN3 cojiel apeHaua3zonus. KyMonbHbIN MeTo noiayyeHus: ¢peHosa B
MPOMBILIEHHOCTH.

CaoiictBa: penonbl kak OH-KUCIOTHI, BIMSHUE 3aMECTUTENEH HAa KUCIOTHOCTh (PEHOJIOB.
Peakiun 31eKTpopUIBLHOrO 3aMeIlleHHs] B apOMaTHYECKOM sJipe (DEeHOJIOB: raJloreHMpoBaHMUE,
cyib(dupoBaHHe, HUITPOBaHUE, HUTPO3UPOBAHNUE U alKuiIupoBanue. KapbokcunupoBanue gpeHo-
JSITOB IIEJIOYHBIX MeTayu1oB 1o Kosiboe. @opmunuposanue Gpenonos no Peiimepy-Tumany, mexa-
HU3M 00pa30BaHUs CAIMIIMIIOBOTO alibieruaa. @opmuninpoBanue GpeHosioB no Bunbcmaiiepy. [le-
perpynmnupoBKa aJuniIoBbIX 3¢pupoB ¢heHomnos (Knsitzen). Okucnenue GpeHoaoB, B TOM YHCIE IPO-
CTPaHCTBEHHO 3aTpyAHEHHBIX. [loHATHE 00 apOKCUIIBHBIX pauKaax.

Xunonsl. [Toyuenue o- 1 M-6€H30XMHOHOB, AHTPAXMHOHA. XHUHOHBI KaK JUEHO(UIIBI B pe-
akmusax Jumsca-Anbaepa.

Il cemecTp

13. Anvoecuowt u kemonwt

MeTobl oJTyueHHs! ajlbJeTu0B U KETOHOB U3 CIIUPTOB, MPOU3BOAHBIX KapOOHOBBIX KHC-
JIOT, aNKEHOB (030HOJM3), aIKUHOB (TMIPOOOPUPOBAHNKE), HA OCHOBE METAJUIOPTaHUYECKUX CO-
eIMHEeHNH. AnmrpoBanue 1 popMuIupoBaHue apeHoB. I [poMblnieHHOe nonydeHue popmaibie-
ruja, aneranpaeruaa (Bakep-nporiecc) v BICIIUX anbAeTHI0B (TUAPOGOPMUTUPOBAHHE).

Crpoenne kapOOHUIBHOM IPyMIIbI, €€ MOJISPHOCTD U Mossgpu3yeMocts. O0Imue npeacranie-
HUS 0 MEXaHU3ME HYKJICO(PHIBHOTO PUCOETUHEHUS 110 KapOOHUIILHOM TPYTINE aJlbJIETHI0B U Ke-
TOHOB. KHc0THBII 1 0OCHOBHOM KaTanu3. [Ipucoenuuenue Boapl, COUPTOB, THOJIOB. 3alliuTa Kap-
OoHmIbHON Tpymbl. [Tomydyerne OMCYab(OUTHBIX TPOU3BOAHBIX U ITHAHTUIPUHOB. B3anmomeii-
CTBHE aJIbJICTUIIOB U KETOHOB ¢ MiauaaMu ¢ocpopa (BUTTHT), Kak METOJI CHHTE3a aJIKEHOB.
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B3anmoneiicTBre anbAeruioB ¥ KETOHOB C a30THUCTBIMA OCHOBaHUsAMH. [lonyuenne uMuHOB
U eHaMuHOB. OKCHMBI, TUAPA30HbI, GeHuATuApa3onbl. Peakums Kiknepa. Peakium anbaeruaon
1 KETOHOB C METAJNIOOPraHu4YecKUMH coequHeHussMu. CunTe3 cnupTtoB. KeTo-eHonbHas tayTo-
Mmepusi. EHONM3anus anpIerujoB 1 KETOHOB B PEAKLUAX TaJOr€HUPOBAHMS, H30TOITHOTO OOMEHa
BOZIOPO/IA U PALIEMHU3ALIMHA ONTUYECKN aKTUBHBIX KETOHOB. KMCIIOTHBIN U OCHOBHOM KaTaJlu3 3TUX
peakuii. Kero-eHonbpHast Tayromepuss KeToHOB, 1,3-mukeroHoB U 1,3-keToadupoB. Biusaue
CTPYKTYPHBIX (p)aKTOPOB Ha MOJIOKEHHE KETO-€HOJIBHOIO PAaBHOBECHS U 3aBUCUMOCTB €r0 OT CO-
ornomenust C-H u O-H xucnotHocTr keToHa 1 eHoMa. J[BoliCTBEHHAs peaKIIMOHHAs CIOCOOHOCTh
EHOJIAT-uOoHOB. MHTEepnpeTanus 1aHHbIX B pamkax npuHuuna XXKMKO.

AJbJ0IbHO-KPOTOHOBASI KOHJIEHCALIMS JIbJIETHI0B U KETOHOB B KUCJION U 11IE€JI0YHON Cpee,
MexaHu3M peakiuii. HanpasieHHas anba0apHas KOHACHCAMS Pa3HOMMEHHBIX aJbJETUIOB C UC-
MOJIb30BAHUEM JINTUEBBIX OOPHBIX €HOJIATOB M KPEMHHEBBIX 3(hUpoB eHoJI0B. KoHeHcanus anb-
JETUI0B U KETOHOB C MAJIOHOBBIM 3()HUPOM U JPYTUMU COCTUHEHUSMHU C aKTUBHON METHIICHOBOMN
rpynnoi. AMMHOMETHIMPOBAHKE allb/IETH10B U KeTOHOB (MaHHuX). beH3onHOBas KOHAEH ALK

BoccraHoBnenue anbAaeruioB U KETOHOB JI0 COIUPTOB, PEareHThbl BOCCTAHOBJICHMS; BOCCTa-
HoBnerne C=O rpynmnsl 1o CH -rpymmsr: peaknun Kmwkaepa-Bonbsda n Kiemmencena. Mon-pa-
JUKaJIbHAsI TUMEpU3als allbIETUA0B U KETOHOB. OKHCIIEHUE albJETU/I0B, PEareHThl OKUCIICHHUS.
OxkucneHue KETOHOB nepkucioramu 1o baiiepy-Bemnurepy. lucnponopiuuoHupoBaHue abIeru-
noB o Kannuiapo (mpsimasi ¥ mepeKkpecTHas peaxkiium).

a -, b -Henpeoenvnvie anvoezuovt u kemonst. MeTo 161 OAYUYCHUS: KOHICHCAIIUH, OKUCIIC-
HUE ATWIOBBIX cupToB U Ap.ConpsbkeHne KapOOHUIBHON TPYMIbI ¢ ABOWHOM YIliepoJ-yriie-
ponHoil cBs3blo. Peaknuu 1,2- u 1,4-npucoennHeHns TMTUHOPTraHUYECKUX COETUHEHUM, Tpra-
KUJIOOPAHOB, AUANKUI - U AUAPUIKYIPATOB, aMUHOB, IIMAHUCTOTO BOJOPO/Ia, FaJIOr€HOBOAOPO-
n0B. ConpspKeHHOE MPUCOSIUHEHHE CHOATOB U eHaMHHOB (Muxasinb). Boccranosnenue a -, b -
HEeNpeIeIbHBIX KApOOHUIBHBIX COSMHEHHH.

14. Kapoonoevie kucnomeul u ux npou3eooHvle

MeTobl CHHTE3a: OKMCIIEHUE IEPBUYHBIX CIIUPTOB U aJIb/IETU/I0B, AJIKEHOB, AIKHJIOCH30J10B;
TUAPOJIN3 HUTPUJIOB U IPYTUX MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT; CHHTE3 HA OCHOBE METAIIIIO0P-
TFaHUYECKUX COeIMHEHMI; CHHTE3bl Ha OCHOBE MaJIOHOBOTO 3(pupa. [Tomyyenne MypaBbUHON KuC-
JOTHI M YKCYCHOM KucinoT. CTpoeHue kapOOKCUIbHOU rpymibl. PU3HKO-XUMHUYECKHE CBOWCTBA
KHCJIOT: acCOLMALMS, TUCCOLUALMs, BIUSHUE 3aMECTUTENIEH Ha KUCIOTHOCTD. ['aoreHupoBanue
kucinor no ['emo-Donbrapay-3enuHckomy. IluponurTuueckas KeTOHU3alLlUs, AJIEKTPOJIN3 T10
Konb6e, nexapbokcunupoBanue no XyHCIUKKEpPY.

lanorenanrunpust. [lomydenne ¢ moMoIbIo raJoreHu10B pocdopa, THOHUIXIIOPHIA, OCH-
3omnxsiopua. CBOMCTBA: B3aMMOECHCTBHIE ¢ HYKI€O(PHIBHBIMU peareHTaMu (Boja, CIIUPTHI, aM-
MHUAaK, aMUHbI, TUAPAa3HH, METANIOOPTaHUYECKUE COeIMHEHUs ). BoccTaHoBIeHNE 10 allbJIerHI0B
- 1o Po3eHMyHy 1 KOMIUIEKCHBIMU THAPUAAMH METAJUIOB. B3aumoeicTBue Aua3oMeTaHa ¢ ra-
JIOTEHaHTUpUIaMU KapOOHOBBIX KUCIIOT (peakuus ApHara-Oictepra). AHTUIpH 6. MeTo b ro-
JTy4eHUs: JerupaTanus KUcIoT ¢ momoibio P2Os u raneBoro aHruapuaa; auinpoBaHue coien
KapOOHOBBIX KUCIIOT XJIOpaHTUApHUIaMu. Peakiium aHruApu0B KUCIOT.

Kerensl. [Tonyuyenue u cBoiictBa. CioxHble 3uUpbl. MeToabl MOMYyUYSHHS: dTepUPUKALIUL
KapOOHOBBIX KUCJIOT (MEXaHU3M), allJIMPOBAHNE CIIUPTOB U UX AJIKOTOJIATOB allUTrajJoreHUuaaMu
U aHTUAPHUIAMH, aIKWIMPOBaHUE KapOOKCHIAT-MOHOB, PEAKLUU KUCIOT C JuazoMeTaHoM. Me-
TOJIbI CUHTE3a LUKINYECKUX CIOXKHBIX 3(UPOB - JTaKTOHOB.

Peakiiuy coxHbIX 3(UPOB: THAPOIU3 (MEXAHU3M KUCIOTHOTO M OCHOBHOTO KaTalln3a), aM-
MOHOJIH3, IeperTepruduKanms; B3aMMOACHCTBUE C MarHUN- U TUTHHOPraHUYECKUMH COEMHEHU-
SIMH, BOCCTAHOBJIEHUE JI0 CIUPTOB U AJIbJIETHI0B KOMIIJIEKCHBIMH THAPHUIaMU MeTauioB. Clox-
HO3(pHpHAs U allUJIONHOBAs KOH/ICHCAIUH.

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

Amuzipl. MeTozbl OTy4eHus: alluJIMpOBaHNE aMMHaKa U aMUHOB, TUPOJIN3 KapOOKCHIIATOB
aMMoOHusA. CHHTE3 HUKIMYECKUX aMUJO0B - JJakTaMoB. CBOWCTBA: TUAPOIN3, BOCCTAHOBIIEHUE 10
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aMUHOB, Jieruaparanus aMuaoB. [IoHsTHE 0 ceKCTeTHBIX neperpynnupoBkax. [leperpynnupoBku
I'odmana, Kypuuyca.

Hutpunbel. Metoabl oMydeHus: qeruapaTanus aMuaoB Kuciot (¢ momoriinsio P20s, SOCIy,
POCl3), ankunupoBanue aMOHICHTHOTO ITaHUI-uoHa. CBOMCTBA: THAPOIIN3, aMMOHOJIN3, BOCCTa-
HOBJICHHE KOMIUIEKCHBIMH THJIPHIaMU METAJUIOB 10 aMUHOB, B3aUMOJICHCTBUE C MarHUM- U JIU-
TUHOPraHMYECKUMH COCTUHEHUSIMHU.

JIByXOCHOBHBIE KUCIOTHL. MeTO/IbI CHHTE3a: OKUCIUTENBHOE PaCICTNICHUE IUKII00Ie(HUHOB
U [IUKIIMYECKUX KETOHOB, OKUCIICHHE TOJIHAIKMIOCH30JI0B. | TaBHbIe IPEICTaBUTENH: IIaBEJIeBas
KHCJIOTa, AUATUIIOKCANIAT B CIOKHOA(UPHON KOHACHCAMU. MalloHOBast KUCIIOTa: CUHTE3bI C Ma-
JIOHOBBIM 3(upoM, peakuus Muxasisi, KoHneHcauuu ¢ anpaerunaMu (Kuesenarens). Slnrapnas
KHCTI0Ta, ee aHruapua, umua, N-OpoMmcykumnumua. Agununosas kuciaora. Konnencanus [{uk-
MaHa. AIMJIONHOBAsI KOHAEHcAHs 3(pUpoB TUKapOOHOBBIX KUCIOT KaK METOJl CHUHTE3a CPEIHHUX
MakpouukioB. draneBas U TepedraneBasi KUCIOTHI, IPOMBIILICHHBIE METOABI Mony4yeHus. dra-
JeBBIN aHTHIPHI, PTATUMUI U €T0 UCIIOIB30BAaHNUE B CHHTE3E.

15. Humpocoeounenus

Hutpoankanel. MeToabl CUHTE3a U3 aIKWITaIOreHUI0B (aMOUAECHTHBIN XapakTep HUTPUT-
nona). Ctpoenue HuUTporpymmbl. KHCIOTHOCT, U TayTOMepuss HUTPOAIKAaHOB. Peakiuu HUT-
POAaIKaHOB ¢ a30TUCTOM KuciaoTol. KonaeHcanus ¢ KapOOHWIBHBIMH COSAMHEHUSIME. BoccTaHoB-
JICHHE B aMUHBI.

ApomMaTtudeckue HUTpocoeAuHEHUs. BoccTaHOBIIEHNE HUTPOAPEHOB B KUCIION U I1E€I0YHON
cpene. bensuauHoBas neperpymnmnupoBka. BocctaHoBIeHHE OJHONW HUTPOTPYIIIBI B MTOJIUHUTPO-
apeHax.

16. Amunwt

MeTopl ONy4YeHHs aMHHOB: aIKIIIMPOBAaHNE aMMHaKa ¥ aMHHOB 110 ['opmany, dpranmummia
kamusi (['abpusib), BOCCTAaHOBIIEHHE Aa30TCOJEPKAIIMX MPOU3BOJHBIX KapOOHUIBHBIX COEIUHE-
HUHM U KapOOHOBBIX KHUCIOT, HUTpocoenuHeHuil. [leperpynnuposku ['opmana u Kypruyca. Boc-
CTaHOBUTEIbHOE aMUHHPOBAHUE KapOOHWIBHBIX COeIUHEHUH. B3anmopelcTBie albJeruioB u
KETOHOB ¢ (hopmuaTom ammoHnus (Jleiikapr).

AmuHbI Kak ocHOBaHUs. CpaBHEHHE OCHOBHBIX CBOMCTB alu(aTHUECKUX U apOMATHUECKUX
aMUHOB. BinsiHMEe HA OCHOBHOCTh aMHHOB 3aMECTHUTENIEH B apOMAaTUUYECKOM siApe. AJKUIMPOBa-
HUE U alJIMpOBaHME aMUHOB. 3alllMTa aMUHOIpyMNIbl. TepMuyeckoe pa3nokeHue rJIpoKCUI0B
TeTpaankuaaMMoHus o ['opmany. neHTudukanus u pasieneHne NepBUYHBIX, BTOPUYHBIX U
TPETUYHBIX aMHHOB C TIOMOIIbIO OeH30iCcyIbdoxopuaa (mpoda Xuncoepra). Bzanmoneiictsue
NEPBUYHBIX, BTOPHYHBIX U TPETHUHBIX aTH(PATHIECKUX M apOMATUYECKHX aMHUHOB C a30THCTOU
kucinoToi. OKUCIIEHHE U raJloTeHUPOBaHUE aMMHOB. Peakiuu 31eKTpouiIbHOro 3aMeleHus B
OEH30JIbHOM $IJIp€ apOMAaTUYECKUX aMUHOB.

17. /luazo- u azocoedunenusn

Apomartudeckue quazocoequHeHus. Peakiuy 1ua3oTupoBaHus IEPBUYHBIX apOMAaTUYECKUX
aMUHOB. MexaHu3M, IPUpOa HUTPO3UPYIOIIEro areHTa. CTpoeHUe U yCTOMYMBOCTD COJIEH -
azoHus. CTabmibHbIE KOBaJIEHTHbIE (POPMBI Jra3ocoeMHEHUN. KICIOTHO-0CHOBHBIE paBHOBECUS
C y4acTHeM KaTHOHA apeHAHa30HHs.

Peakuuu nquazocoeAMHEHUH ¢ BBIJIEJIEHUEM a30Ta: 3aMEeHa JUa30TpyIIbl Ha THIPOKCHII-, Ta-
JIOT€H-, [UaHO-, HUTPOTPYIITy U BOJOpoJ. Sn1-Mexanu3m apoMaTHuecKoro HyKJIeo(pHIbHOro 3a-
MEIICHUS B peaKUsiX TUAPOIIN3a KaTHOHA apeHNa30HHUS.

Peaknum nuazocoeauHeHuil 6e3 BbIIENEHHs a30Ta: BOCCTAHOBICHHE JI0 apWIITHIPa3HHOB,
azocodeTtanne. A30COUETaHUE KaK PEaKITus AIEKTPOPIIHBHOTO 3aMeleHns. A30- U THA30COCTaB-
JSIFOIIKE, YCIIOBHE COYETaHUsl C aMUHAMHU U (peHoNIaMH. A30KpacuTeNu.

18. Huxnoankanwt u ux npou3eoonvle

Knaccugukanus anuuukioB. DHEprusl HaNpsDKEHUS [UKIOATKAHOB M €€ KOJIMYECTBEHHAs
OIICHKAa Ha OCHOBAaHUM CPABHEHHUS TEIJIOT 00pa30BaHUs U TEIUIOT CTOPaHMSI LIMKJIOAIKAHOB U CO-
OTBETCTBYIOLIMX AJIKAHOB. THIBI HANIPSKEHUS B IUKIIOATKAHAX U MOJPA3/IeIeHUE IUKIIOB HA Ma-
Jble, CpeAHHe LUKIbI U MaKpoUUKiIbl. CTpoeHHE LUKJIONPOIaHa, IIMKI00yTaHa, IUKJIONEHTaHa,
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nukiorekcana. KoHpopManmoHHbBI aHaNU3 LUKIOreKcaHa. AKCHalbHbIE M DKBAaTOpUAJbHbBIE
CBsI3U B KOHpopmanuu "kpecno" mukiorekcana. Konpopmanun MOHO- U AM3aMEUICHHBIX TPOH3-
BOJIHBIX IIUKJIOTeKcaHa. BiusHue KoHGOPMaMOHHOTO MOJI0XKEHUS (PYHKIIMOHAIBHBIX TPYMN Ha
UX PEaKIUOHHYIO CIOCOOHOCTh Ha MMPUMEPE PEAKIIUI 3aMEIIEHUS, OTIIEIUIEHUS U OKUCIICHUS.

MeTop1 cUHTE3a UKJIONPONaHa, HUKI00yTaHa U UX MPOU3BOAHBIX. OCOOEHHOCTH XUMUYe-
CKHX CBOMCTB COEAMHEHUHN C TPEXWIEHHBIM LMKJIOM. CUHTE3 COEIMHEHUH psAJia UKIIONEHTaHa U
nukiorekcana. CHHTE3 COeIMHEHH CO CpeAHUM pa3MepoM LUK (alUJIOMHOBAsI KOHACHCAIs ).

19. I'emepoyuknuueckue coeournenus

Knaccudukanusa rerepouukiion. [IaTudiennsie apoMaTHuecKue TeTepOLUKIIbI C OJHUM Te-
tepoatomoM. DypaH, THOodeH, muppon. Cunre3 1,4-gukapOoHmIbHBIX coeauHenuid (Ilaanb-
Knopp), B3aumusbie nepexoas! (peakuus FOpbeBa). Peakuuu 31ekTpoduiabHOro 3aMeieHus B Iis-
TUYICHHBIX apOMATHUYECKUX TETepOLMKIAX: HUTPOBAaHHE, Cylb(pUpOBaHUE, TalOreHUPOBAHHE,
dbopMmunrpoBanue, aunipoBanue. OprueHTalus MEKTPOPUIBHOTO 3aMEIICHHUS.

Wupon. CuaTe3 NpOU3BOJHBIX UHIONA U3 (eHIITHApa3uHa U KeToHOB (Pumep). Peakmym
AMEKTPO(UIBHOTO 3aMEIICHHs B IUPPOJIBHOM KOJIIblie MH0IA: HUTPOBaHUE, (POPMILIUPOBAHUE,
raJIor€HUpPOBAHUE.

HlecTruneHHbIe apOMaTHUYECKHE TETEPOLMKIIBI C OJHUM FeTepPOaTOMOM.

[Mupuaun u xuHonuH. CHUHTE3 XWHOJMHA W 3aMEIIEHHBIX XUHOJWHOB W3 AHUJIMHOB I10
Ckpayny u [lebuepy-Mumnepy. [lupuavus u XMHOJIUH Kak OCHOBaHMs. Peakiuy nupuanHa u Xu-
HOJIMHA C aJIKuirasorenugamu. OKUCIIEHNE U BOCCTAHOBJIEHHE MUPUANHA U XUHOJIMHA. Peakiuu
AMEeKTPO(UIBHOTO 3aMEIICHUs B MUPUANHE U XMHOJIMHE: HUTPOBaHUE, CyJIb(UPOBaHUE, rajore-
HupoBanue. N-Okuch nmupuauHa U XMHOJIMHA U UX UCIIOJIB30BaHUE B peakii HUTpoBanus. Hyk-
neounpHOE 3aMelleHre aTOMOB BOJOPOJa B MHUPUIANHE M XWHOJIMHE B PEAKIUAX C aMHIOM
Hatpus (UnunbabuH) U GEeHWUTUTHEM.

AKTHUBaIMSI METUJILHOM TPYMIIBI B 2- U 4-METUJINHPUAN- HAX U XUHOJIMHAX. 2-MeTuinupu-
JIUHBI ¥ XUHOJIMHBI KaK METUJICHOBBIE KOMITOHEHTHI B KOHJICHCAIUAX C aJIbJIETHIaMHU.

20. Amunoxuciomost, HenMuObl U OeIKU

Homenxnarypa amuHokuciot. [IpupoaHpie aMUHOKHUCIOTHI. XUPaIbHOCTh AMUHOKHUCIIOT,
oOpa3yronmx nporeuHbl. KucioTHo-ocHOBHBIE aM(OTEpHBIE CBOMCTBA MPUPOJAHBIX AaMUHOKHC-
JIOT.

CuHTe3bl a-aMHUHOKHCIIOT U pa3lielieHne panemMudecknx (popm. HoMeHknaTypa menTHaoB.
OCHOBHBIE MPUHIIMITHI CHHTE3a TTOJIUIIETITH/IOB; 3aIIATa aMUHOTPYTIIIBI M aKTUBAIIHS KapOOKCHIIb-
HoM rpynmsl. TBeproda3Hblil CHHTE3 IENTHIOB.

OO011re NpUHIUIBI ONPEIETIeHNs CTPOSHHS MEeNTUA0B U OenkoB. [lepBuuHas, BropuyHas u
TpeTuyHasi CTpykTypa 6enkoB. [lonarue o pepmeHTax U pepMEHTATUBHOM KaTalu3e.

21. Yenegoown

Monocaxapuasl U nonucaxapusl. Knaccudukaius u cTepeoXxuMus MOHOCaXapuaoB. Ajlb-
J103bI (aNIbJOTPEO3bl, aJIbA0NEHTO3bI, AlIbJJOTEKCO3bI) U KeTO3bl. CTepeoXuMus ajibJ103 U KET03 B
npoeknusx Oumepa. [{uknudeckue moyarerany albJoreKco3 - TITIOKOMUPaHO3bl U TIoKodypa-
HO3BI. & - 1 b -AHOMepb1. Dopmyitel Xeyopca A1 aHOMEPHBIX MOHOCAXapHI0B. TayToMepus HK-
JUYECKHUX U OTKPBITHIX (POpPM B pacTBOpax MOHOCAXapU0B, MyTapOTaIUs TJIFOKO3bI, KOH(OpMa-
[IUU MHUPAHO3HOTO LIUKJIA.

Peakunu moHocaxapuoB. [lonydenne rimmko3ua0B, Kak 0co00it (OpMbI IUKITMYECKUX arle-
taneil. CHHTE3 MPOCTHIX U CI0KHBIX 3(hUPOB MOHOCaxapu10B. OKHUCICHHE aJIbJI03 10 aJIbJJOHOBBIX
KHCJIOT, JIJAKTOHM3AIMA aJIbJOHOBBIX KUCIOT. VcuepnbiBaroliiee OKUCIEHUE MOHOCAXapuI0B HO/I-
HOM kucioToi. O6pa3zoBaHre 03a30HOB MPHU B3aUMOCHCTBUU ¢ peHmIrHApasuHoM. CHHTE3 MO-
HocaxapuaoB o Kunnanu-®Oumiepy u aerpananus no Bomo-Pydady.

Jucaxapussl (0M03b1): MaJIbTO3a, EII00M03a, JIaKT03a, caxapo3sa. [lomucaxapus! - memtto-
71032 ¥ Kpaxmail.

1. @u3zuueckue memoowt uccnedosanusn 6 Op2aHUYECcKou Xumuu

Nudpakpacuas cnexrpockomnus. [Ipupona UK criekTpoB, criocoOb! nx n300paskeHus, Xapak-
TEPUCTUYECKUE YACTOTHI MOTJIOIIECHUS.

15



OnexTpoHHas crnekTpockonus. [Ipupona creKkTpoB, TUIBI 3JEKTPOHHBIX MEPEXOI0B, OHS-
THE 0 XpOMO(DOPHBIX TPYIIHUPOBKAX, criocod n3odpaxenus YD cnektpoB. CreKTpbl IPOTOHHOTO
MarHMTHOTO pe3oHaHca. [Ipupona, OCHOBHbBIE XapaKTEPUCTUKU: XUMUYECKUHN CIBUI, MHTCHCUB-
HOCTb, MYJIBTUIUIETHOCTh CUTHAJIOB IIPOTOHOB; CIIMH-CIIMHOBOE B3aUMO/ICHCTBUE.

Macc-cniekrpomerpusi. OCHOBHbBIE IPHHLIMIIBI, MOJEKYJISIPHBIA WMOH, M30TOIHBIA COCTaB
MOHOB, OCHOBHBIE IyTH (PparMeHTAIMU BaXKHEHIITNX KJIACCOB OPTaHMYECKUX COCTUHECHUH.

4 METOANYECKUE PEKOMEH/JIAIIUU (YKA3ZAHUS) AJISA 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-
3aTeNbHBI MaTeprall OT BTOPOCTENEHHOTO MPH CaMOCTOSATENFHOW padoTe ¢ KOHCIIEKTOM WIIN
yueOHuKOM. Heo0XoIuMo OTMETUTD, YTO, HECMOTPS Ha HIMpOYailiee pacnpocTpaHEeHHE COBpPe-
MEHHBIX METOZ0B 00yUeHHS M IOCTYITHOCTh pa3HO0Opa3HOro 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 muctuuinHbl «OpraHudyeckas XUMHS» TPETyCMOTPEHa CaMOCTOSI-
TenbHas paboTa cTyAeHToB B 00beme 202 yacoB. CaMmocTosiTenbHast paboTa MPOBOIUTCS C LIETBIO
yTIIyOJICHHsI 3HAHUH 110 TUCIUITIMHE U TPeyCMaTpUBaeT:

- YTeHHE CTYJEHTaMH PEKOMEHIOBAaHHOM JINTEPATYPHI U YCBOGHUE TEOPETUIECKOTO MaTEPH-
ayia TUCIUTUINHBL,

- IOATOTOBKY K MPAKTUYECKUM 3aHITHIM, Ta00paTOpPHBIM paboTaM U KypcoBoii padoTe;

- paboty ¢ UHTepHET - UCTOYHUKAMH;

- MOATOTOBKY K BBITIOJIHEHUIO TECTOBBIX 3a/IaHU, KOHTPOJILHBIM paboTaM U cliadye 3a4era u
HK3aMEHOB.

[TnanupoBaHre BpEMEHU Ha CAMOCTOSITENbHYIO Pa0OTy CTYJICHTaM JIydllle BCEro OCYyIIeCTB-
JSITh HAa BECh CEMECTD, MPelyCMaTpuBasi IPHU STOM PETYJISIPHOE MMOBTOPEHUE NIPOIIEHHOTO MaTe-
puana. Marepuai, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIUIX, HEOOXOAUMO PETYIISPHO JOMONHSTH CBE-
JICHUSIMU U3 JINTEPATYPHBIX HCTOYHHKOB, TPEJICTABICHHBIX B pabodell mporpaMme JUCIATLTAHBI
«Oprannueckas xumus». [1o kaxmaoi U3 TeM Ui cCaMOCTOSATEIHHOTO U3YUYEHHS ClIeyeT cHavama
NPOYNTATh PEKOMEHIOBAaHHYIO JIUTEPATYPy U IIPU HEOOXOAMMOCTH COCTABUTh KPATKHA KOHCIIEKT
OCHOBHBIX TIOJIO’)KEHUH, TEPMHHOB, CBEJICHUN, TPEOYIOIIUX 3aTIOMUHAHUS U SBIISIOMIUXCS OCHO-
BOTIOJIATAFOIIIMMH B 9TOW TeMe | JUISI OCBOSHHSI ITOCIIEYIOIINX pa3ieioB Kypca.

Jlis pacumpeHus 3HaHUW MO TUCHUIUTMHE PEKOMEHAYETCSl MCIONbh30BaTh VHTEpHET- 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/.

CTyeHT 10JI5KeH 0CBOUTD, TIPEKIE BCETO, «IPaMMATHKY» OPTraHUYECKON XUMHUH: TIO3HAKO-
MUTHCA C KJIaccu(pUKanneil 1 HOMEHKJIATYpOl OpraHMYECKUX COSTMHEHHH, TIOTyIUTh Ha4aJIbHbIE
3HAaHUS O MPOCTPAHCTBEHHOM M 3JIEKTPOHHOM CTPOCHHMU COEIMHEHMH C KOBAJIEHTHOH CBS3bIO, O
TUIIAX Pa3pbIiBa KOBAJIEHTHBIX CBSI3€H U KiaccuUKaIy opraHnueckux peakuuid. OH 10JI7KeH 1o-
HSITBOCHOBHBIC MPUHIUIBI TEOPUH IIEKTPOHHBIX CMEIICHH, OCHOBAHHOW HAa WHIYKTUBHOM U
Me30MepHOM 3 eKTax pa3InyHbIX IPYNIUPOBOK. Bee 3TH 3HaHMS OH JOJIKEH MOTy4UTh, U3ydast
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paszzen «TeopeTuueckne 0CHOBBI OPraHNYeCKO XMMHM, I[1€ OHU U3J10KEHBI HAa IPUMEpE IPo-
CTEHUIINX pEaKIMi MEXIY KUCIOTaMU U OCHOBAaHUSIMH. KHCIIOTHO-OCHOBHBIEC 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 CJI0XKHOMY». [10 3TOM npruyKHEe B NEpBbIX INIaBaxX U3JararTcsi XMMHUS YIJIeBOJ0POAOB U
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
Y KETOHOB, KApOOHOBBIX KUCIIOT U UX MPOU3BOAHBIX, AMUHOB U COJIEH TMa30HUS. 3aKaHUYMBACTCS
U3y4eHre MHOr000pa3us OpraHMyecKiX COeIMHEHNI pacCMOTPEHUEM XMMHUU HEKOTOPBIX FeTepo-
UKIMYECKUX COCTUHEHUH U BKHEHIINX OMOOPraHMYECKUX CyOCTpaTOB - YIIIEBOJIOB, OCIKOB 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 J1a00OPaTOPHBIX CHHTE3aX. Peakiuu, COCTaBIAIONINE OCHOBY
3TUX METOJI0B, TOIPOOHO pacCMaTPUBAIOTCSA B pa3jenax «Peakumy cOOTBETCTBYIOMIMX KIacCOB.

«Du3nyeckue cBoiicTBa U cTpoeHne». Kak npasuiio, nogpoOHO 00CykIaeTcsi CTPOCHUE
MPOCTEHIIEro NpeCTaBUTENs COOTBETCTBYIOIIEro Kiacca. OOCyk1eHNe BeJeTcs Kak B TEPMUHAX
ANIEKTPOHHBIX () (PEKTOB U TEOPHM PE30HAHCA, TAK U B PAMKaX TEOPUU MOJIEKYJIIPHBIX OpOUTAJIEH.
OTHU AaHHBIE MTO3BOJISIIOT OLEHUTH [TOBEACHUE COOTBETCTBYIOIINX COEAMHEHUH B MPOCTEUILINX OJ1-
HODZJIEKTPOHHBIX PEAKIIMSIX.

«Peaknmm». PaccMmarpuBatoTcsi cBeieHHs O HanOoJee BaXKHBIX XMMUYECKUX IpeBpalle-
HUSX COEMHEHUI JAaHHOTO Kiacca.

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

IIpakTHKyM 110 OpraHn4YecKoi XHMHUHM IPEUIaracT BO3MOXHOCTh Ha IPAKTHKE 3aKPEIUTh
MOJTy4YE€HHbIE TEOPETUYECKUE 3HAHUS U XUMUYECKUM ITyTEM MO3HATh CTPOEHHUE U CBOMCTBA Opra-
HUYECKHX BellecTB. K BBIMOIHEHNIO TPaKTUKyMa CJIEAyET MPUCTYIaTh I10CJIE OCBOEHUS TEOPETH-
YECKOro Marepuaia.

YrtoOBbI B MOJHON Mepe MpeACTaBUTh MPOLIECC CTAHOBIIEHHUSI COBPEMEHHON OpraHNYeCcKOM XH-
MUU B HCTOPHUYECKON PETPOCIIEKTUBE, peKOMEHAyeTcsl 00paliaTh BHUMaHUe HA XUMHUKOB - aB-
TOPOB OTKPBITHSI TeX MU HHBIX OPraHu4yeckux peakumii. [Ipu 3ToM TOT axT, 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 MOIXO0JI0B, KaK B OLEHKaX PEaKI[MOHHON COCOOHOCTU OpPraHMYECKHX CO-
€AMHEHUH, TaK U B CTPAaTETUU OPIraHUYECKOT0 CUHTE3A.
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[Ipexxae ueM mpUCTYNUTh K BBIIOIHEHHIO 3aJaHUI ISl CAMOKOHTPOJIS, CTYIEHTaM He00Xo-
JTUMO U3YYHTh PEKOMEHIYEMYIO 110 KX 10i TeMe ureparypy. OOmmmii Cucok yueOHO!, yaeOHO-
METOANYECKON U HAYYHOU JIMTEepaTyphl IPEACTABICH B OTAEIBHOM Pa3/eie MporpaMMBl.

PexomeHnaanmum Kk U3y4eHUIO OTAEJBHBIX TEM Kypca:

[Ipu uzyyennu rembl « OCHOBBI HOMEHKJIATYPbl OPraHUYECKUX COSAMHEHMI» 0c000€ BHUMA-
HUE cienyeT oOpaTuTh Ha 3aMecTuTeNnbHyo HoMeHKIaTypy (MIOITAK). 3Hath OCHOBHBIC TIPUH-
LUIIBI TOCTPOEHUSI Ha3BaHUW OPraHMYECKUX COCAMHEHUM, MOHATUS pOJOHavYalbHasi CTPYKTypa,
XapaKTepUCTUUECKHUE TPYMIIbI, 3aMECTUTENb, pajuKail. Ha3BaHMS OCHOBHBIX KJIACCOB OpraHuye-
CKUX COCAMHEHMI, CIIOKHBIX MOJH - U reTepodyHKIIMOHATIBHBIX COSAMHEHUN.

[Ipu n3yuenun temsol « TUnbl cBsi3el, MPOMEKYTOUHBIE YACTHUIIBI B OPTAHUYECKUX PEAKLIUAX.
OnekTpoHHbIe 3¢ deKTh 0c000e BHUMaHUE ClieAyeT 00paTUTh HaxapaKTep pa3pbiBa CBs3el B Op-
TaHUYECKHUX COCMHEHUSX, TPOMEKYTOUHBIX YaCTUIIBI, (paJuKalibl, KapOOKAaTHOHBI, KapOaHHOHBI),
a Takxe 3JeKTPOHHbIe 3P (HEeKThl 3aMecTuTeNe (MHIYKTUBHBIN, ME30MEPHBI) U UX BIUSHUE Ha
YCTOMYMBOCTD PAIMKAIIOB, KAPOOKATHOHOB U KapOaHHOHOB.

[Tpu u3yuenuu tembl «KUCIOTH 1 OCHOBaHUS» ClIeAyeT 0OpaTUTh BHUMAHUE HA KUCIOTHI U
OoCHOBaHus bpeHcrena u JIbronca, CONpsKEHHbIE KUCIOTHI U OCHOBAHMSA. Y CBOUTH IpuHIMI [Iup-
COHa.

[Tpu m3ydyennn tembl «CTepeoxXuMus» 0co00e BHUMAHHE CIEIyeT OOpaTHTh Ha CIIOCOOBI
M3006pakeHNs] MPOCTPAHCTBEHHOTO CTPOEHMS MOJEKYN C SP°-TMOPHIN30BAHHBEIME YTIEPOIOM:
KJIMHOBU/THBIE TIPOEKITNH, "JIECOMMIbHBIC KO3JIbI", MpoeKiiui HptoMeHa. Y CBOUTH MOHSATHSL «KOH-
dbopmaruny, «kkoHGOPMEPb», ACUMMETPUUECKUIA aTOM YTIIepo/ia, OTINYHE KOH(POpMAIIHii OT KOH-
burypanmii, npuHIMI R,S-HOMEHKIIaTypBl SHAHTHOMEPOB, ITpoeKun duiiepa, n300paxeHne Mo-
JIEKYJIbI IaHHOTO COSAMHEHHUS C MTOMOIIBIO PA3IUYHBIX MPOSKIIMOHHBIX (pOopMyI1, Mmepexon OT OA-
HOW TIPOCKIIMOHHON (OPMYIIBI MOJICKYJIBI K JPYTOM.

N3yyenue crneayromux pas3ienoB (BaKHEHIINX KJIACCOB OPraHMYECKUX COCTUHEHUI) mpe-
1oJlaraeT 3HaHue:

1) Ha3BaHuii HanOoOJIee TUITMYHBIX MPEICTABUTENCH TaHHOTO Kiacca (MPeAnoYTeHHe OTaa-
etcs cucreMatuieckoir HomeHnkiarype NIOITAK),

2) MEeTO/10B CUHTE3a, HanboJ1ee MUPOKO MPUMEHIEMBIX B POM3BOICTBE U B J1a00paTOpHUsX,

3) cTpoeHHe MPOCTEUIIEro MPEeACTaBUTENsl COOTBETCTBYIOIIETO Kiacca (Kak B TEpMHHAaX
AJIEKTPOHHBIX APPEKTOB M TEOPHH PE30HAHCA, TaK U B PAMKAaX TEOPUH MOJEKYJSPHBIX OpOUTa-
nen),

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

5) cBefieHUs O MPOMBILIUIEHHOM MPOU3BOJACTBE, (PU3NYECKUX CBOMCTBAX M MPAKTUYECKOM
IIPUMEHEHUN HanboJiee BaXKHBIX COEMHEHNI COOTBETCTBYIOIIETO KJlacca.

ITpu u3yuenun pazzgena Il «Puznyeckre MeTOIbl UCCIEIOBAHUS B OPraHUUECKOW XUMUIDY
cienyer oOpaTUTh BHUMaHHE Ha MPUMEHEHHE (PU3MUECKUX METOOB JUIsl YCTAaHOBJIEHUS CTPYK-
Typbl OPraHUYECKUX COCTUHEHUI U MEXaHU3MOB PEaKLIUH.

Pa3bsicHeHus1 10 MOBOAY PadoThI ¢ TECTOBOM CHCTEMOM Kypca.

Ilocne n3y4yeHust OCHOBHBIX pa3fenoB Bam npearatorcs 3a1aui, HA OCHOBAaHUU KOTOPBIX
COCTaBJISIIOTCS BapHaHTbl KOHTPOJIbHBIX PaloT, MpenycMOTpeHHbIe Iporpammoi. B mocoGue
BKJIFOUEHBI TECTOBBIE 3aJaHMs ISl IPOBEPKH OCTATOYHBIX 3HAHUH 10 IPEIMETY (Takas MpoBepKa
MPOXOJUT HAa YETBEPTOM KypCe B CEJTbMOM CEMECTPE).

Tect cocrout u3 yacreit A (¢ BbiOOpoM oTBeTa), B (3amanust Ha COOTBETCTBHE, MO0 He-
CKOJIbKO MpaBUIbHBIX O0TBETOB), C (BBl 1OMKHBI AaTh pa3BEPHYTHIM OTBET CAMOCTOSATENBHO).

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

CogeTbl 110 NOATOTOBKE K IK3aMeHY (3a4eTy):

[Ipu moAroTOBKE K 3K3aMeHy (3aueTy) oco00e BHUMaHHE CIIETyeT OOpaTUTh Ha CIIEIYIOIINe
MOMEHTBI:
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1. TeopeTnueckuii MmaTepual cieayeT MOBTOPUTH B MOPSAKE, TPEAYCMOTPEHHOM MpOorpam-
MoH, oOpamasi 0co6oe BHUMaHHE Ha TEHETHUYECKYIO CBSI3b MEXIY Pa3IMYHBIMH KJaccaMH Oopra-
HUYECKUX COCIMHEHUM.

2. BBINONHUTH BCE PEKOMEH/TyeMble MTPAKTUYECKUE 3aJaHHs.

OmnpIT mpremMa 3K3aMeHa (3a4eTa) BBISIBIII, YTO HAUOOJbIINE TPYIHOCTU MPH MPOBEACHUU
HK3aMeHa (3a4yeTa) BO3HUKAIOT IO CIEAYIOIINM pa3ieiiaM:

- Crepeoxumusi. OnTuueckas uzomepus. AGCOIIOTHAS KOHPUTYpALIUSL.

- DNEKTPOHHOE CTPOECHUE OPraHMYECKUX COeIMHEHUI. B3anuMHoe BiIMsIHME aTOMOB B MOJIE-
kyne. UuTeprpeTanus ¢ mo3uiuii 3JeKTPOHHON TeOpHUH.

- MexaHu3MBbl peakiui.

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

1) cucTeMaTHYECKH TOTOBUTHCS K 3aHATHSIM,

2) He OrpaHUYMBATHCS 3ay4YMBAHHEM TEKCTa, @ UCKATh IIPUYMHHO-CJICICTBEHHBIC CBSI3H,

3) MOIKPEIUIATh TCOPETUUCCKHE 3HAHUS PEIICHUEM 3a/1ay.

PexkoMeH1auuM Mo HAMKUCAHUIO KYPCOBOii padoThI
KypcoBas pabGora — ogHa u3 00s3aTenbHBIX (OpPM y4eOHO-HUCCIEIOBATENBCKONW PabOThI
CTYZCHTA, BBIIIOJIHSEMAst B MIPe/iesiaX 4acoB, OTBOAMMBIX Ha CAMOCTOSATEIBHOE U3yUCHHUE TUCIIH-
rwinHb B cooTBeTcTBUH ¢ DI'OC BO. Kypcosas pabota BeinmonHseTcs B cooTBeTCTBUU ¢ [lomoxke-
HUEM 0 KypcoBoil padore (npoekte) B PI'BOY BO «BI'TIV».

1. [Ipexxae yeM MPHUCTYNUTh K HAMMCAHHUIO PaOOTHI CIEAyeT HAMETUTh MPUOIU3UTEIbHBII
IUTaH PacIOJIOKECHUS MaTepHaa.

2. Pabora n0mKHA UMETh: TUTYJIBHBIN JIUCT, OTJIaBJICHHE, BBEACHHUE, 0030p JTUTEPATypHI O
3aTparuBaeMbIM BOIIPOCAM, H3JIOKEHUE U 00CYKIIEHHE PE3YIbTaTOB PadOThI, ONMCAHHUE IKCIIEPH-
MEHTA, BBIBOJIBI, CIIUCOK JINTEPATYPHI U, B HEKOTOPBIX CIIyYasiX, MPUIIOKEHUSI.

3. Yto kacaeTcs oOopMIIEHUS TUTYJIBHOTO JIMCTA, CIIUCKA JTUTEPATYPHI, OTIMCAHUS IKCIIEPHU-
MEHTa, TO OHHU JTOJKHBI OBITh BBIAEP’KAHBI B CTPOTOM COOTBETCTBHM C HOPMaMH, MIPUHITHIMU B
MIOJIOKEHHUH O TIOPSI/IKE HAITMCAaHUsS KYPCOBBIX paboT. bobioe BHIMaHUE TOHKHO OBITH YACIEHO
JUTEPATypHOU IPaMOTHOCTH, YETKOCTH U BBIPA3UTEIbHOCTH TAOIHIL, TPAUKOB U CXEM.

4. TuTynBHBIN JHCT, BBEJICHHUE M BEIBOBI OOBIUHEE IeJIeco00pa3Hee MICaTh IMOCIe TOT0, KaK
BCsl paboTa y>ke HallucaHa U €CTh BO3MOKHOCTh OLICHUTH €€ B LenoM. Onucanue 3KCrepuMeHTa
HaJI0 TOTOBUTH TI0 YaCTsIM, 10 Mepe €ro BhINoHeHUs. Hanmnuue Takoro poaa "3aroroBok" xoporio
OTpelaKTUPOBAHHBIX, CHJIBHO YIpOIIaeT padoTy. BecbMa jxenarenbHO Takxke, 4ToOBI M 0030p JIH-
TepaTypsl OBUT BYEPHE HANIMCAH 3a70JIT0 JJO OKOHYAHUS KCIIEPHUMEHTA.

5. KypcoBas pabota siBasieTcs oQHUIMAIbHBIM JJOKYMEHTOM, IIOATOMY €€ TUTYJbHBIN JIUCT
JIOJKEH OBITh 0(DOPMIIEH B COOTBETCTBUU C TPEOOBAHUSIMHU.

7. OrnaBneHue paboThl B IEPBOM BapHAHTE JIEIaeTCsl B CaMOM Hayalle, TaKk Kak OHO JIOJIKHO
OTpakaTh CTPYKTYPY PaOOTHI, BBISBIATH JOTHUECKUE B3aMMOCBSI3M OTAEIBHBIX yacTeil. MHorma
yI0OHO TUTaH clienath B BUJE oriasieHus. OKOHUATEIbHOE OIJIaBICHUE COCTABISIETCS B CAaMOM
KOHIIE pa0OTHI.

7. BBeneHue 10KHO KPaTKO U3JaraTh el U 33a4i, CYIIHOCTb paboThl, a TAK)KE OCHOBHBIE
IyTH €€ BBITIOJHEHUs. VIMEHHO 3/1ech clienyeT yKka3aTh Ha TEOPETHYECKYIO WM MPaKTUIECKYIO
3HaYMMOCTb paboThl. Heo0X0auMo Takke MoA4epKHyTh, €CITU paboTa WM YacTh €€ 3aBepllieHa 1
HaIpaBJieHa B TIeYaTh /HJIM MOXKET OBITh YKE OIyOJIMKOBAHA/.

Bo BBeneHMH M3NararoTcsl He BBIBOJBI, 4, TJIABHBIM 00pa30M, 3HaYMMOCTh paboTsl. MHorna
MOJIE3HO 371eCh OOBSICHUTH PACTIONOKEHNE MaTeprana B Barmeii padoTe.

8. Heo6xonuMo CKpymyse3HO TOYHO OroBapuBaTh B paboTe, KakHe U3 UCIOJIb3YEMbIX J1aH-
HBIX MTOJTyYeHBI JITYHO Bamu, 1 ykazaTs (paMHIIHIO HCTIOTHUTEIS.

9. BpIBO/IBI TOJKHBI OBITH KPATKUMHM, TIOHATHBIME U obemaromumu. Kaxioe otaensHoe no-
JIO’)KEHUE JTOJKHO OBITh 3aHYMEPOBAHO.

10. B koHIie paboTHI B BUJIE TPUIIOKEHUI ObIBAET MOJIE3HO MIOMECTUTH TaOJIUIIbI, YEPTEKH,
KpUBBIE, CIEKTPHI.
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11. TuTynbHBIN JUCT, OrJaBlIeHUE HE HyMepytoTcs. Hymeparus nmpou3BoauTcs ¢ nepBou
CTpaHHULbI BBEICHUA. JTa CTpaHULa [10Iy4aeT Homep 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. Wznaras cymiecTBo COOCTBEHHOM pabOTHI, CTapalTECh YETKO MTOKA3aTh, YTO CAEIAHO, KaK
CeNIaHO, KaKKe BBIBOJBI CIEIYIOT KaK U3 MOJTYYEHHBIX JAHHBIX, TaK M IIPU COMOCTABICHUU UX C
JIUTEepaTypHbIM MaTepuaaoM. Hajo BHUMaTENbHO CIEINUTh 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 TEPMHUHOJIOTHEN.

18. DxcnepuMeHTaNIbHAas 4acTh JIOJDKHA HAYMHATHCS OMMCAHUEM HCIONIB3YEMBIX MPHUOOPOB
Y METOJIOB ucciieoBanus. Tak, mpu onucaHuy METoAa CIEKTPOOTOMETPUN UCTIEKTPOPOTOMETpA
HEOOXOJMMO yKa3zaTh MapKy MpuOopa, YCIOBHS 3alHUCU CHEKTpa (PacTBOPUTENH), Pa3MeEPhI KIO-
BETBI, TOJIIIMHY HOTJIOUIAIOIIEro €105, KOHIIEHTPAIUIO JJI1 PaCTBOPOB.

19. OpuruHanbHbIN SKCIEPUMEHT JOJIKEH ObITh OMKICAH [0 BO3MOXKHOCTHU MOJIPOOHO.

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 CChUIKM He JomycKalTcs. He cneayeT moj ogHHUM HOMEPOM JlaBaTh CCHIIKU Ha He-
CKOJIbKO paboT.

YueOHO-MeTOANYeCKOe 00ecTIeYeHrne CaMOCTOSITeIbHOI PadoThl
CTYJIEHTOB 110 AUCHHILIMHE

No KonunuecTtBo
/1 9acoB, B CO-
HaumenoBanwue pa3aena (Tembl) @DOopMBI/BHIBI CAMOCTOSATEIHHON OTBETCTBUU C
JTUCIUTLTAHBI paboTHI y4eOHO-Te-
MaTHYECKUM
TJIAHOM
| TeopeTnyeckne 0CHOBBI OpraHuve- 26
CKOM XMMMHU
1 Meroap! nu3yuenus opranndeckoro Be- | Odopmienue mabopatopHoii pa- 6
ecTBa OOTHI ¥ IOJITOTOBKA OTYETA
2 OcHOBBI HOMEHKIIATYphI OpraHu4ecknx | M3ydeHre OCHOBHOM U JTOTIOTHH- 4
COCIMHEHHIA. TEJIbHOM JINTEPATYPhI
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3 Tunel cBsi3el, MPOMEKYTOUHBIE Ya- N3ydeHne OCHOBHOM U JIOIOJIHU- 4
CTHIIbl B OPraHMYECKUX PEaKLUAX. TEJbHOMN JIUTEPATypPhl
DneKTpoHHBIE AP PEKTHI.
4 Kucnotsl U ocHOBaHUA N3ydyeHnne 0OCHOBHOM M JIONIOTHU- 4
TEJIbHOM JINTEPATyPhl
5 Crepeoxumust H3ydyeHnne OCHOBHOM M JIOTIOJTHU- 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 OCHOBHOMW M JIOIIOJIHU- 6
TenbHOU uTeparypsl. Odopmite-
HUe 1abopaTopHOi pabOTHI U MOJ-
roToBKa otueTa. Pemenue 3agau
2 AJKEHBI N3yyeHre 0CHOBHOM U JIOTIOTHH- 6
TenbHOU uTeparypsl. Odopmite-
HUe 1abopaTopHOI pabOTHI U MO-
roToBKa otueTa. Pemenue 3agau
AJKUHBI N3yyenre 0CHOBHOM U TOTIOJTHH- 6
TenbHOU JuTeparypsl. Odopmite-
HUe 1abopaTopHOil pabOTHI U MO-
roToBKa oruera. Penienue 3anaq
4 AJKagreHbl N3yyeHrie 0CHOBHOM U JIOTIOTHH- 4
TEJIbHOM JIuTepatypsrl. Pemenue 3a-
a4
5 HyxkneodpunsHoe 3aMeniienre y HachI- N3yuenre oCHOBHOM U TOTIOTHU- 6
LIEHHOT'O aTOMa yIJiepoa TeJIbHOM uTepatypsl. Odopmie-
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
TenbHOU uTepatypsl. Odopmite-
HUe J1a00paTOpHOM pabOTHI U MO/-
roToBKa oTueTa. Pemenue 3agau
8 MeTtajutoopraHM4ecKue COeTMHEHUS N3ydyeHnne 0OCHOBHOM M JIOMTOJTHU- 2
TEJIbHOM JIUTEpATypPhl
9 ApomMaTHYeCKHe yTIEBOAOPOIBI N3yueHnne OCHOBHOW | TOTIOTHU- 22
TeJIbHOM uTepatypsl. Odopmie-
HUE 1a00paTOpHOI PabOTHI U TTO-
roToBKa oTueTa. Pemenue 3agau
11 | Peakmuu snektpoduiabHOro 3aMenieHus | M3yueHne ocHOBHOM M JOTIOTHH- 6
B apOMaTHYECKOM sy TEJIbHOMN JIUTEPATYPhI
11 | HykneodunbpHOe apoMaTHueckoe 3ame- | M3yueHre oCHOBHOM M JOTIOJTHU- 4
LIICHUE TEJIbHOM JINTEPaTypPhl
12 denomnsl N3yueHnrne 0OCHOBHOM U TOMOJTHU- 8

TeIbHOM JuTepaTypbl. Odopmiie-
Hue 1abopaTOpHOH paboTHI U MOJI-
TOTOBKa oTyeTa. Pemenue 3amau
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13

ATbIeruansl 1 KETOHEI

N3ydyenue 0OCHOBHOMW U JIOIIOJIHU-
TeabHOM JIuTepaTypbl. 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 KYpPCOBOMl pabOTHI.

26

15

Hurpocoennnenus

N3ydyeHnne OCHOBHOMW M JIONTOJTHU-
TenbHOU uTeparypsl. Opopmite-
HUE 1abopaTopHOIl pabOTHI U MO
rOTOBKA OTYETa

16

AMUHBI

N3ydyeHnne OCHOBHOMW M JIOTIOJIHU-
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 otyera. Penienue 3agau

18

].II/IKJ'IO&IIK&HBI " UX IIPOU3BOJHBIC

N3ydyeHne 0OCHOBHOM M JIOMTOJTHU-
TenbHOU muTeparypbl. Opopmite-
HUe JabopaTOpHOM pabOTHI U MOJ-
roToBKa otuera. Penienue 3agau

19

I'eTeporukiueckrne cCoeTUHEHUS

N3yyeHne oCHOBHOM JINTEPATYPHI U
JOTIOJIHUTEIBHOM JInTepaTyphl.Pe-
menue 3anad. Odgopmienue 1abo-
paTopHO pabOTHI U MOATOTOBKA
oT4eTa

20

AMI/IHOKI/ICJ'IOTBI, OCTUABI U OcnKu

W3ydenne oCHOBHOM JTUTEPATypHI.
Odopmienue nabopaTopHoii pa-
O0THI M TOATOTOBKA OTuUeTa. Pere-
HUE 3a/1a9

C6op MaTepuana ajs BHITIOTHEHUS
KypcoBoi pabotsl. [loaroroska
TEKCTa KYPCOBOH pabOTHI.

21

YrineBoabl

W3ydenue 0CHOBHOM U JIOTIOJIHU-
TenbHOUUTEpaTyphl. OdopMmieHue
n1abopaTopHOil paboThI U OATO-
TOBKa oTyeTa. Pemenue 3anau

12

Du3uyecKue MeToAbl HCCACA0BAHMS
B OPraHUu4ecKoi XUMUM

10

Wnentudukaius opraHu4ecKux Be-
mectB metoaoMm Y @- u MK-cnekrpo-
CKOIINHN

N3yueHnre 0CHOBHOM U TOMOJTHU-
TEIbHOWIUTEPATYPHI, pELICHHE 3a-
a4
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W nenTudukanis opraHnyeckux Be-
LIECTB METOJOM CIIEKTPOCKOIIHUH IIPO-
TOHHOI'O MarHUTHOT'O PE30HAHCA

N3ydyenue 0OCHOBHOM M JIOIIOJIHU- 4
TeIbHOMIUTEPATYPHI, 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 Tema 3ansTHs paboThI 4acoB
1. | Meronsl n3yueHusi opraHuueckoro Be- | Texnuka 6€30mMacHOCTH MpU paboTe B 2
iecTBa nabopatopuu OpPraHUYECKON XUMUHU.
[IpaBuna BemeHus J1a0OPATOPHOIO
JKypHasa
KavecTBeHHBIN 3JIEMEHTHBIM aHAIN3 6
OpPraHUYECKUX COCAMHEHUN
2. | AnkaHbl AJKaHbI 6
3. | AKeHbI AJIKEHBI 6
4. | Ankunsl AJIKHUHBI 6
5. | HykneodunpHoe 3amemnieHue y Hacel- | ['anoreHonpounsBoanbie — anudarnde- 6
IIIEHHOT'0 aTOMa yriepoja CKHX YTJIEBOJOPOJIOB
6. | CriupThl U IpOCTHIE FUPEI OpHOaTOMHBIE CIIUPTHI 6
MHoroaroMHbie  CIUPTHI, MPOCTHIC 6
3¢upbl, CI0XHBIE 3PUPbl MHHEpAIb-
HBIX KUCJIOT
7. | Peakmum 5neKTpoQHIBHOTO 3aMele- | ApOMaTHYeCKUE YTIIEBOIOPOIBI psia 6
HUS B apOMaTHYECKOM PsIIy OeH3oa
ApomMatudecKkue yriaeBo10poabl ¢ KOH- 6
JICHCUPOBAaHHBIMA M HEKOHJICHCUPO-
BaHHBIMH O€H30JIbHBIMU sIAPAMU
Kpacurenn Tpu(EeHUIMETAaHOBOTO 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 KHCIIOTHI 6
['MOpOKCH- U OKCOKHUCIIOTEHI 6
11. | HurpocoeauHeHus Hutpocoenunenus 6
12. | AMunbI AMUHBI 6
13. | JIna3o —u a30coequHEHUS JlnazocoenrHeHUst 6
A3ocoennuHeHus 6
14. | llukmoalkaHbl M UX TMPOU3BOIHbIE [{ukmoankaHbl 6
15. | I'etepoumKIMyYecKrue COSTUHEHHS ['eTepOlIMKINYECKUE COSAMHECHHUS 6
16. | AMHHOKHCIIOTBI, TENTHJIBI U OCITKH AMWHOKHCIIOTBI 6
17. | YrneBoabl Monocaxapuabl 6
Ju- 1 monmmcaxapu bl 6
UTOrO 142
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Jlabopamopnan paooma Nel
Texnuka 6e3onacnocmu npu padome 6 1adbopamopuu opzanuveckoit xumuu. Ilpaguna éede-
HUA 1a00pamopHozo HcypHana.
Obuwue npasuna.

PaGora B xumHuueckoi 1abopaTopuu CBsA3aHa C HEKOTOPOM OMACHOCTHIO, TOCKOJIBKY MHO-
rUe BEUIECTBA B TOM WJIM UHOW CTENEHU S/TOBUTHI, OTHEONACHBI U B3PBIBOOIIACHBI.

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

CymiecTBy10T 001IMe TpaBuIia, BHIIOTHEHHE KOTOPHIX 00s3aTeNIbHO JIJIs 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 [TOCTPAIaBIIEMy U JTUKBUAUPOBATH ITOCIIE/I-
CTBUS aBapHH.

2. Bo Bpems paboTsI B 1abopaTopuu HEOOXO0AMMO COOII0IaTh YUCTOTY, TUIUHY, TOPSII0K
U TIpaBUJIa TEXHUKU O€30MAaCHOCTH.

3. Kaxnplii paboTaromuii JOHKEH 3HATh, I71€ HAXOATCS B JIaDOpaTOPUU CPEACTBA IIPOTHU-
BOTIOKapHOM 3allUTHl U alTeuyka, CoJepiKallas Bce HEoOXOAMMOe Ul OKa3aHHs MEepBOil Menu-
[UHCKOU ITOMOIIIH.

4. Kareropuuecku 3amnpeniaercs B 1ab0paTtopuu KypuTh, IPUHUMATD MUIILY, ITUTH BOAY.

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

6. ONBITHI HY>KHO MPOBOJUTH TOJIBKO B UMCTOU mocyze. [locrne okoHuaHus IKCIepUMEHTa
NOCYAY CIEIYET MBITh Cpa3y Ke.

7. B mporiecce paboThl HEOOXOAUMO COOIIOIATh YUCTOTY, aKKYpPaTHOCTh. ClleAUTh, YTOOBI
BELIECTBA HE NOMAJAJIM HA KOXKY JIMLA U PYK, TaK KaK MHOT'HE BELLECTBA (raJloreHOPOU3BO/IHbIE,
(beHOIBI, HUTPOCOCIMHEHH S, HENPEEIbHbIE COSAMHEHUS U JIP.) BBI3BIBAIOT Pa3IpakKeHUE KOXKHU U
CIIM3UCTBIX 000JI0YEK.

8. BemecTa B m1aboparopun Helb3s MpoOOBaTh Ha BKyc. HroxaTh BeriecTBa MOXKHO, JIUIITh
OCTOPO’KHO HAIpaBJIsisl HA ce0s mapbl UM ra3bl JIETKUM JBM)KEHHUEM PYKH, HE HAKIIOHSSICH K CO-
CyJly U HE BJbIXas MMOJHOU IPYIbIO.

9. Ha Bcex OaHkax, CKJISIHKaxX U JPyrou Mocyje, I/ie XpaHsaTcsl PeaKTUBBIL, 10JKHBI 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 H30ekaHne BO3MOKHOTO MOPa)KEeHUs IPU BHIOpOCE ropsiuei Macchl.

13. Tlocne okoHuaHUs pabOTHI HEOOXOAMMO BBIKIIIOUUTE T'a3, BO/Y, JJIEKTPOIHEPTHUIO.

14. Kateropuiecku 3amnpeniaercsi BBTUBATh B PAKOBUHBI KOHIICHTPUPOBAHHBIE PACTBOPHI
KHCIIOT U IIEJIOUEH, a TaKKe pa3jIMvyHble OPraHMYEeCKUE PACTBOPUTENN, CHIIbHO MAaXHYIIUE U OT-
HEOIlacHbIe BelecTBa. Bce 3T 0TX0/1bI HY)KHO CIIMBAThH B CHEI[UAIbHbBIE Oy THUIH.

15. B kaxmoit maboparopun 00s3aTeNbHO TOKHBI OBITH 3aIIUTHBIE MACKH, OUKH, POTHU-
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,
ruapokapOoHaTa HaTpus, HoIHAs HACTOMKA, BaTa, OMHTHI, TUIACTHIPh, Ma3d OT OYKOTOB.

Ilpaguna padomul c Kucromamu u wienouamu
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1. Bce paboThl ¢ KMCI0TaMU U 111€709aMU HE00XO0AUMO IIPOBOJUTH B 3aIlIUTHBIX OUKAX WU
Mmackax. [lonajganue KUcaoT U 1meno4Yeil Ha KOXy U IJ1a3a MOKET IIPUBECTHU K TSAKEJIEHIIUM 1opa-
KEHUSM.

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

3. Pa30aBniATh cepHYyI0 KUCIOTY MOXKHO, TOJIBKO 100aBJIss €€ K BOJE B )KapOCTOMKOM Mo-
cyne, a He Hao0opoT. [Ipu 3TOM T71a3a TOMHKHBI OBITh 3AIIUIIIEHBI OYKAMHU.

4. PacTBOpeHHE T'MIPOKCUIOB HATPUSA U KaJIHs IPOBOAUTH TOJIBKO B 3AILUTHBIX OYKaX,
npubaBIisis K BoJe HeOObIINe MOpIHHK meaouyn. Kycku menodn Mo>KHO OpaTh TOJIBKO HIMITLHAMH,
a HE pyKaMH.

5. 3anpeniaercs NPUMEHATh CEPHYIO KUCIOTY B BaKyyM3KCHKaTOpax B Ka4yeCTBE BOJIOIO-
IJIOIIAOILEr0 CPEICTBA, TAK KaK B CIIy4ae B3pbIBa SKCMKATOPa BBIIMBLIASCS U3 HETO KMCIOTA MO-
KET MOTMAaCTh Ha pabOTAIOIIEro M BBI3BAaTh CUIIBHBII 0XKOT.

6. PaboTy ¢ maBUKOBOM KHCJIOTOH MPOBOIAT B CHEIUATBHOM MOCYA€ U C 0OCOOOM OCTO-
POXKHOCTBIO B BBITSDKHOM HIKady. O0s3aTeNbHO CIeyeT HaeBaTh PE3MHOBBIC TIEPUYATKH, 3aIIHUT-
HbIE OYKH MJIM MACKY.

Ilpaguna pabomul ¢ 0c060 onacHvIMu U MOKCUUHBIMU GEULECMEAMU

ITpu Bcex paboTtax ¢ 0c000 OAaCHBIMM M TOKCHYHBIMU BELLIECTBAMU 0053aTeIbHO Ha/1€BATh

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.
CKJIIHKH ¢ OPOMOM JIOJKHBI CTOSITh B BBITSKHOM IIKa(y B METAUIMYECKUX SIIUKAX C IECKOM.

2. bpoM cuiIbHO JEHCTBYET Ha CIM3UCTbIE 000JIOYKM M IPU MONAJaHUM Ha KOXKY JAeT
TPYAHO 3aKUBaroIue 0>xoru. Bee paboTel ¢ 6poMOM MPOBOJIUTH TOJIBKO B BBITSDKHOM IIKady ¢
MOJIyCITYLIECHHBIMU CTBOPKaMH, B PE3MHOBBIX [I€pUYaTKaX, 3allMTHBIX OYKaX UM MackKe.

3. IlepeHOCUTD CKIISTHKH ¢ OPOMOM MO’KHO JIMILB B OAHSIX WIJIM YalIKaX C IECKOM.

4. KpaH kanenbHOH BOPOHKH, U3 KOTOPOM NPUIIUBAIOT OpOM, TOJIKeH ObITh cMazaH (oc-
(opHOI KUCIIOTOH U yKpeIuleH pe3nHOBBIM KojieukoM. [lepen paboToii cienyer KpaH BOPOHKH
MIPOBEPUTH HA TEPMETUYHOCTD. B KamenpHyr0 BOPOHKY HE HaIuBaTh cpasy 6osuee 10 mi Opoma.

I1. PaGoTta ¢ MeTaJIIIMUECKUM 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. BRIHMMAaIOT METAJTTMYECKUIM HAaTpuit 17151 paboThl M3 OaHKU TOJIBKO MUHLETOM WIIH IIUII-
namu. OTpe3aroT HOXKOM HEOOXOJMMOE KOJMUYECTBO HATpHs TOJIBKO Ha CyXoW Oernoi (Jryuiue
buIbTpOBaIbHON) OyMare U cpasy ke IMOMENIaloT B CTaKaH IOJI CJIOM KepocHHa, TOIyosa, KCU-
J071a, CyXoro 3¢upa.

4. C moBepxXHOCTH OTPE3aHHOT0 HATPUsI Ha GUIIBTPOBAIILHON OyMare CUMIIAIOT KOPKY, 3a-
TEM €ro OTXKHMAIOT B QHIIBTPOBAIBHON OyMare oT KEpOCHHA U TOTYAC BBOJSAT 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-
BaThCsI TOJBKO BO3YIIHBIMH U IIECUaHBIMU OaHSIMHU.

8. Henb3s Opath HaTpuii U151 OCYIIMBAHUS TAJIOUTHBIX AIKHIIOB, KapOOHUIIBHBIX COEIMHE-
HUM, KUCTIOT, CHUPTOB, HUTPOCOECAMHEHHU.
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9. Henb3st oCTaBIATH KYCOYKH HATPHsI B IMyCTHIX KOI0ax u ckisiHkax. (Hatpuit, mOKpBITHII

cBepXy OelbIM HAJIETOM, JIETKO MOKHO CITyTaTh 110 BHEIIHEMY BUAY C XJIOPUCTHIM KaJIbIIUEM).
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, CEpPOYTIEPOAa, OEH30JI U Ap.) MPOBOJUTH AAJBIIE OT OTHS M BKIIOYEHHBIX 3JIEKTPOIUIMTOK.
HarpeBatb J1erko BOCIUIAMEHSIFOIMECS )KUIKOCTH MOXKHO TOJBKO Ha MPEABAPUTEIBHO HArpeToi
BOJISIHOM OaHe B K0J10€, CHa0KEHHOM BOJSHBIM XOJIOJMIBHUKOM, BAAJIU OT HArpeBaTeIbHbIX IpHU-
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,
JTMOKCaH) 00pa3yroT B3phIBOONACHBIE IEPEKHUCU TIPU COMPUKOCHOBEHHUH C BO3yXOM.

V. IlpaBuia paboTsl IpU BaKkyyme

1. ITpu paboTe co CTEKJITHHBIMU NPUOOpPaMH, HaXOASAIIUMUCS TI0]T BAKYYMOM (TI€pEroHKa,
OTKauMBaHME BO3JyXa U3 BaKyyM-3KCHKATOpa), cielyeT 00s3aTelbHO Ha/leBaTh 3aIllUTHBIE 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 NpU 05KOrax U OTPABJICHUSIX

1. Ilpu TepMHUYECKHUX 05KOTaX HEMEUIEHHO JeIa0T OOMIIbHBIE TPUMOYKH CIUPTOBBIM pac-
TBOPOM TaHHHMHA, TUJIOBBIM CIUPTOM HJIM PACTBOPOM I€pMaHTraHaTa Kajusl.

2. Ilpu oxxorax KucJI0TaMu HeOOXOAMMO Cpasy e MPOMBITh OPaKEHHOE MECTO OOJIBIINM
KOJIMYECTBOM BOJIbI, a 3aT€M 3-IIPOLIEHTHBIM PACTBOPOM THIPOKapOOHATa HATPHS U OISITh BOAOH.

3. IIpu oxorax eKMMH LIEI0YaMH XOPOILIO U OOMIBHO MPOMBITH IIOPAKEHHOE MECTO IPO-
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-
TUTBCS K Bpayy.

5. Ilpu oxorax GeHosoM MopakeHHOE MeCTO 00pabaThIBAIOT CIIUPTOM.
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6. ITpu oxkorax K0xu OPOMOM €ro OBICTPO CMBIBAIOT CTUPTOM HIIH Pa30aBICHHBIM PACTBO-
pom 1ienouu. [locie 3Toro nopa>keHHOE MECTO CMa3bIBAIOT CIIELIMAIBLHON Ma3blo OT 0k0roB. [1pu
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 OOJIBIINM KOJIMYECTBOM PACTBOPUTEINS U TOCTPAAABILIErO JOCTAaBUTh K Bpady.

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 HAKPBITh BOMIOUYHBIM ofiessioM. Hu B koeM citydae Heslb3sl 0€KaTh, TaK KaK B 3TOM CIy4yae
TIaMst TOJIBKO YCUITUTCS. MOKHO MOTYUINTH Ha ce0e 0/1exk Ay 00JuBaHUEM BOAOW MU OBICTPHIM
IepeKaTbIBAHUEM I10 MOJTY.

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-
I0TCS1 BBIBOJIbI, UCXO/S1 U3 IOCTABJICHHBIX LIEJIEH.

Jlabopamopnas paooma Ne2
Kauecmeennutii 31emenmublil aHAIU3 OPZAHUYECKUX COEOUHEHUTL

Onwvim 1. Obnapyoicenue yenepooa npobou Ha obyenusanue (mseal)

PeaktuBbl: caxap (win Myka, Kpaxmai), Oymara, 0eH3071, 1-IIpOLEeHTHBIN PacTBOP CEpHOM
KHUCIIOTHI, KOHIIEHTPUPOBAHHAS CEpPHAsI KUCIIOTA.

Ob6opynoBanue: papdoponas yamika (WIM Kpblika oT TUrJIs ). @apdopoBelil TPEYToOIbHUK,
CKaJIbIelNb, CTeKISTHHBIN IIMJIMHIP, CTYMKA 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 wm punbTpoBanbHOM Oymare (I1€JUTI0JI03€) AETal0T HAMUCh | -IPOIEHTHBIM
pacTBOpOM CepHOW KUCHOTHL. [Ipu BBICHIXaHWM pacTBOpa HAAMKCHh HeBUAMMA. [IposiBieHHe
HAJAMKUCH TPOUCXOTUT MPU OCTOPOKHOM HarpeBaHUU OyMaru HaJ| TOpsiuei AIeKTPUYECKOM IITUT-
koi. Crenaiite BEIBOJ O JeMCTBHH pa30aBIeHHON CEPHON KMCIOTHI HA OPTaHUYECKUE COSTUHEHUS.

3) B crymnke pactuparoT 25 T caxapa, 100aBIsSOT 3 MJI BOJBI U MIEPEHOCAT CMECh B CTEK-
JSTHHBIN TUIMHAP eMKOCThbio 50 MJI. 3aTeM MOCTENEeHHO IPH MOCTOSSHHOM NEPEMEIINBAHUN CTEK-
JITHHOM MaJIOUKOW 100aBmsitoT 12,5 Mt KoHII. cepHOM KuciaoThl. Korya HaunHaeTcst o0yriauBaHue,
CTEKJISTHHYIO TANIOYKY MPUMIOAHUMAIOT. CMECh BCIYYMBACTCS, YEPHBIN MOPUCTHIN «ITMPOT» TOJI-
HHUMaeTca Ha nanouyke. CraenaiTe BBIBOJA O JEWCTBUU KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI Ha
OpPraHMYECKHUE COETUHEHUS.

4) B dapdopoByto yamiky (Wi Ha KPBIIIKY TUIJIS) HATUBAIOT 2-3 Karui OeH3o1a U Mo-
JKUTAIOT ero. beH3011 roput cuinbHO KonTamuM miamenem. [louemy? Jlonummnre ypaBHEHUE peak-
LUU:

CesHs + 4,50, —

Onwvim 2. Obuapyoicenue yenepooa u 6000pooda oxkucienuem seuecmea okcuoom meou (11)
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PeaktuBsl: caxap (cyxoit), okcua meau (I1) — moporrok, u3BecTkOBas (Mau GapuTOBast)
BOJIa — HACBHIIICHHBINA PACTBOP TUAPOKCHIA KAIbLIUA MM Oapusi, 6e3BoaHbIN cynbdar meau (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
9MoOM yenepoo npespaujaemcs 6 okcuo yenepooa (IV), a 6000poo — 6 600y.

B cyxyro nmpoOupky ¢ ra3o0tBogHO#N TpyOKo# momemarT 0,2 — 0,3 T caxapo3sl 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
HakJI0HOM. CBOOO/IHBII KOHEIl ra300TBOJHON TPYOKH OIyCKAIOT B IPOOUPKY € U3BECTKOBOM (Min
0apuTOBOIT) BOAOH TaK, YTOOBI TPYOKa MOYTH Kacanachk moBepxHocTu xkuakoctu (Puc.1.). Cnauana
IPOTPEBAIOT BCIO MPOOHPKY, 3aT€M CHIIbHO HAarpeBarOT Ty YacTh, 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 CONSTHOM KUCIOTHI.

Ob6opynoBanue: dhapdopoBas yarika, JakMycoBas Oymara.

Ipunyun memooa cocmoum 6 mom, Ymo Npu CHAAGIEHUU C MEMAIIUYECKUM HAMpPUeM
Op2aHu4ecKoe 8ewecmso pasiazaemcs, a COOepHCAUIC 6 HeM a30m obpazyem ¢ y2iepooom u
Hampuem Yyuanuo Hampus:

Obpa3zosasuuiics yuanuo HaAmpusi 0OHAPYHCUBAIOM, NEPEeBOOsL €20 8 OEPIUHCKYIO 1A3VPb.

B cyxyro nmpobupKy nmomemniaot 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-
JUT BCIBILIKA, IPOOUPKY HArpeBaroT J0 KpacHOro kaneHus eule 1-2 munyTsl. HeoOxoaumo mnpo-
CIIeTUTh, YTOOBI HATPUU MJIABUWICS BMECTE€ C MOYEBHHOM, TaK KaK B IPOTUBHOM CIIy4ae IIHaHU]]
HaATpUs MOXKET He 00pazoBaThCs. 3aTeM MPOOHPKY OXJIAKIAAIOT U JOOABISAIOT B HEE 3 MJI TUCTHII-
TupoBaHHOM Bojbl. Kycouku miaBa U3MeNnbualoT CTEKISTHHON MajJ0uYKOW U MOJYyYEHHBIH pacTBOp
GUIBTPYIOT uepe3 OyMaxHbI GuibTp B mpoOupKy. Eciu opranmdeckoe BEmecTBo pa3pyieHo He
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MOJIHOCTBIO, KUIKOCTh UMEET Oypbli MIIM YepHBI 11BeT. B TakoM ciyyae cruiaBieHue uccieaye-
MOTO BEIIIECTBA C HATPUEM ITOBTOPSIOT.

K ¢unpTpary nobasinsoT mo 3-4 karmum 1-npoiieHTHOTO pacTBopa cynbdara 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 CnasieHuem 0peaHuyecKo20 8eujecmaa ¢ Memaiiuieckum
Hampuem. (Taea! 3awumnsie ouxu!)

PeaktuBbl: THOMOUYEBHHA (WM CyNb()aHUIOBAS KUCIOTA, CyX0il 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 KPYMMMHOK THOMOYEBHHBI (WU IPYTOrO COJIepKa-
IIETO Cepy BEIIECTBA) U KYCOUEK METAJUIMYECKOTO HATPHS C OJEeCTAIIeH MOBEPXHOCTHIO pa3Me-
POM C MOJIOBUHY TOPOIIHUHEL. J{anee mpoBOJSAT CIUIaBIEHUE TaK, KaKk 3TO OMUCAHO B OmbITe 3 (0T-
KpBITHE a30Ta). (Boimsiocnotl 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
MOSIBIISIETCSL YePHBIN ocaok. OO0pa3oBaHUE 0caKa yCKOPSETCS MPU HarpeBaHUH.

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, ITOCTCIICHHO MEPEXO0Is-
miee B Oypoe. Jta mpoba 3HAUUTETHHO YyBCTBUTEIbHEE MTPOOBI C MOHAMU CBHUHIIA.

Hamummure ypaBHeHHWE peaknuu OOpa3OBaHWS  KOMIUIEKCHOM COJM  COCTaBa
Nas[Fe(CN)sNOS] mnpu B3aumopeicTBuu cyiab(uaa HATpUs M HUTPOIPYCCHUAA HATPUS
Naz[Fe(CN)sNO].

K tpetneit wactu pactBopa nmpubaBisioT 10-MPOLEHTHYIO CONSHYIO KHUCIOTY, MPU STOM
MOSIBIISIETCST XapaKTepHBIN 3arax. Hamummre ypaBHEeHHE peakiuu CyJb(uIa 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
rajoreHUIbl, OKPALINBAOIIUE TIIaMs B 3€JIEHON LIBET.
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[leTnio MeHOM MTPOBOJIOKH MPOKAIMBAIOT B IIIAMEHU TOPEJIKH JI0 MPEKpalleHus OKpalIu-
BaHUS IJIJAMEHU M 00pa30BaHUU HA TOBEPXHOCTU MeaH 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-
DYVIHCEHUsL 2aN102eHA OP2AHUYECKOe 8euecmB80 80CCMAHABIUBAION 8000POOOM 8 MOMEHM 8bloele-
HUsl, 2A]102€H NPU SMOM OMUENIemcs 8 8U0e AHUOHA, KOMOPbIUl 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 Boopoa 3aKOHUUTCS, U HATPUN MTOJTHOCTBIO PACTBOPUTCS, K PEaAKIIU-
OHHOM cMecH NpUOaBIAIOT 2 MII BOAbL. M30BITOK ajkoroJisiTa HATpHsI pearupyer ¢ Boj1oi ¢ oOpa-
30BaHMEM THIIPOKCHAA HaTpusl. HanmmuTe ypaBHeHHe peakunu. B Boje pacTBopsieTcs Takxke Oe-
JBIA 0CAI0K XJIOPHU/IAa HATPHSl, MaJOPACTBOPUMBIN B 3TUII0BOM criupre. IllenouHoit pacTBop noj-
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?

3ananue 3. Hanumure ypaBHEHHE peakliiy HUTpaTa cepedpa ¢ THAPOKCUIOM HATPHUSL.

3ananue 4. [loueMy 17151 HOJKUCIIEHUS IIEIOYHOTO pacTBOpa repest Jo0aBlIeHueM HUTpaTa
cepebpa HYKHO OpaTh a30THYIO KHUCJIOTY, HO HE COJISTHYIO WJIH CEpHYIO?

ITpumeuanue: [Ipu BbIONHEHUM OMBITA HE ciexyeT Oparh Ooibine 1-2 Kamens XJIOpo-
dbopma. He ycrieBmmii BCTYIIUTh B PEAKIMIO C BOJOPOJIOM IPH pa30aBiIeHNUN PEaKITMOHHOW CMECH
Bo10# (emre 1o npubdasnenus AgNOsz) xaopohopM OyIeT AaBaTh C BOJOW 3MYJIbCHIO B BUIE MYT-
HOM >KMJIKOCTH 0elloro 1Bera. OMyJbCcHs XJIopodopMa B BOJIE MACKUPYET MOSIBICHHE OEIoro
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
narponHnas u3Bectb (cmecb NaOH u Ca(OH)2) (1:2), cunpHo paszbasiennsiii pacteop KMnOs,
S-TpOLIeHTHBIN pacTBOp KapOoHaTa HATPUs, OpOMHAsl BOJIa (HACHIIIIEHHAs ), OpPOM.
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O6opynoBaHue: Ta300TBOJHAS TPyOKa, K KOTOPOW MPHUCOETWHEHA KaydyKoBas TpyOKa
JuiMHON 10-12 cM cO CTEKIISHHBIM HAKOHEYHUKOM, KpBbIIIKa OT TUIJISA, 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-
BaTHIM, HECBETAIIMMCS TuIaMeHeM. BHOCAT B miams ropsimmero Merana ¢pap(opoByro KpbIIIKY OT
TUTJIA.

[ToueMy Ha KpblllIKe TUIIISL HE oOpa3yeTcs depHoro nsTHa caxku? Hamummre ypaBHEeHUs
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 MWIMHAP HAJUBAOT 2-3 M1 Opoma.
(Ocropoxno! Tsra!). Uepes 3-4 MUHYTBI B CTaKaH OCTOPOKHO BBOJIST U30THYTYIO Ta300TBOIHYIO
TpyOKy ¢ ropsumm MetaHoM. Okpacka IuiaMeHu MeHsietcs. B pesynbrare peakiuu odopasyrorcs
OpOMOBOJIOPOJ M YTIIEPO (Caxa).

Hanmmmre ypaBHeHHE peakuu.

OnbIT 2. Peaxkyuu ¢ H#CUOKUMU HACLIUYEHHBIMU Y2l1e8000p00aMU

PeakTuBBI: XuIKHE HACHIIIEHHBIE YTIEBOAOPOABI, S-miporieHTHbIH pacTBop Na.COs, pac-
TBOp KMnNO4, KOHIIEHTpHUpOBaHHAas cepHasi KUCIIOTA, KOHIIEHTPUPOBAaHHAs a30THas KMCJIOTa, S-
MPOLEHTHBIA pacTBOp OpoMa B YETHIPEXXJIOPUCTOM YTIIEPOAE, 25-POLEHTHBINA pacTBOP aMMHU-
aka, CUHSS JJakMycoBasi Oymara.

Ob6opynoBanue: dhapdopoBas yaIika, ITATHB C TPOOUPKAMH.

1) Omnowenue ankanos k 600HOMY pacmeopy nepmaneanama kaius. 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 aJIKAHOB K BOJHOMY PacTBOPY IepMaHIraHaTa
KaJusl.

2) OmHnouwienue aikanos K KOHYEHMPUPOBAHHOU CepHoll Kuciome. B cyxyio mpoOupky
HAJIMBAIOT | MJI HACBHIIIEHHBIX YTJIEBOIOPOJIOB U | MJI KOHLIEHTPUPOBAHHOH cepHOi KUCIOTHI. Co-
JEeP)KUMOE TPOOUPKH B30AITHIBAIOT B TEUCHHE 2-3 MUHYT.

IIpoucxonat nmu n3menenus? PasorpeBaercsa nu cMecs? CrenaiTe BbIBOA Ha OCHOBAaHUU
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) I'openue scuokux ankanos. (Tara!) B daphopoByro yamky HaauBarOT 1 MIT KHIKHX
QJIKAHOB M MOJUKHUTAIOT UX.
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OO0bscHUTE, TOYEMY B OTJIMYME OT METaHa KUAKUE aIKaHbl TOPSAT KOMTAIIUM TJIaMEHEM.
Brluncnute npoueHTHOE CoJep)KaHue yrieposa U BOAOpoJa B MeTaHe, B rekcane. Hanumure
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 .
KaMHU.

1) Peaxyus smunena ¢ 6pomHoi 6000i. B CyXyr MpoOUpPKY HAIUBAIOT S5 MJI CMECH JJIsI
MOJIyYEHUs 3TUJIEHA (3TUJIOBBIM CIIMPT U KOHLIEHTPUPOBAHHAS CepHasi KUCIOTa B 0OBEMHOM OT-
HomeHuu 1:2). [Ipu cMenBaHuU 3TaHOJIA C CEPHON KUCIOTON 00pa3yeTcst STUIICEpHast KUCIIOTa
— KHCJIBIN CJIOXKHBIN 2up.

Hanummre ypaBHeHHEe peakiuu 00pa30BaHUs AITUICEPHON KUCIIOTHI.

B peakunonHyto cMech NOMENIAIOT HECKOJIBKO KUMATUILHUKOB JJI PABHOMEPHOI'O 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.
HarponHas u3Bectb A0JKHA OBITH B BUE KYCOUKOB, JUISl TYYIIETO MPOXO0KIEHHUS ra3000pa3HbIX
BELIECTB, COAEPKAIUX KOHLIEHTPUPOBAHHYIO CEPHYIO KHCIIOTY U Iaphl PEAKIIMOHHON CMECH.

B mratus cTaBaT npoOupky ¢ 2 mu1 6pomMHO# Boibl. ITpoOGHpKy co cMechio JIsl OTy4eHUs
ATUJICHA OCTOPOXKHO HAarpeBaroT, CIe/s 32 TeM, YTOOBI BCTIEHUBAIOIIYIOCS XKHUIKOCTh HE epedpo-
CHWJIO B XJIOPKQJIbLIUEBYIO TPYOKY. Brinemnstomuiicss 3TUiIeH MpoIycKarT yepe3 OpoMHYI0 BOAY,
KOoTOpasi o0eciBeunBaeTcs (KaueCcTBeHHAas peakius Ha KpaTHbIE CBSI3N).

Hanummre ypaBHeHHE peakliuu 00pa30BaHUs ATUICHA U3 STUICEPHOI KHCIOTHI (peaKius
unet npu temieparype okosio 170°C). Kpome oCHOBHOM peakIuy — CEpHOKUCIIOTHOM JeTuaparTa-
IIUH 3THUJIOBOTO CIHUPTA - MPOTEKAeT HECKOJIBKO MOOOUHBIX peakuuii. O Ha u3 Haubosee BaXKHbIX
— OKHUCJIMTEIbHO-BOCCTaHOBUTENbHAS. KOHILIEHTpHpOBaHHAas cepHasi KMCI0Ta MPH BBICOKOH TeM-
NepaType OKUCISAET OPraHUYECKOE BEIIECTBO (B TOM YUCIIE U 3TAHOJI) 10 YIIIEpOoAa U OKCHA yT-
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.

Hammmure ypaBuenus peakmuii okcugoB SOz, CO2 ¢ HaTpOHHOHN W3BECTHIO. DTHIICH pea-
rUpyeT ¢ OpOMHOMN BOJOH 110 31eKTpodmibHOMY MexanusMy (Ag). PaccmotpuTe ero. Kakyto posb
B 3TOM peaKkIuu Urpaet Boja?
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2) Peaxyus smuiena ¢ 600HbIM pacmeopom nepmanzanama kaaus (peakyus E.E. Bae-
Hepa). B mpoOupKy HaIMBarOT 2 MJI 2-MPOLIEHTHOTO PacTBOPA MEPMAaHTaHATa KaJIHs, JOOABISIOT
0,5 M 10-iporIeHTHOTO PacTBOPa COBI U MpOMycKaroT 3TuiieH. duoneroBas okpacka pacTBopa
nepMaHraHata Kajus ucdes3aer, 00pazyeTcs XJIONMbeBUIHBIN 0caloK Oyporo 1Bera. Eciu sTuiieH
MPOIYCKaTh JI0JIT0, OCAJIOK MOKET pacTBOpUTHCA. [Ipu oKucIeHnH STHIIEHA B YCIIOBUSX PEaKIIUU
Barnepa o0Opasyetcst AByxaroMHbli ciiupT — 3tuienrimkons HO-CHz-CH2-OH. Hanumure ypas-
HEHUE PeaKluy OKUCIICHHS STUJICeHA BOJHBIM PaCTBOPOM IMlepMaHraHaTa kanus. Peakius Baraepa
— Ka4eCTBEHHAs peaKklusl Ha KPaTHBIE CBSI3U.

3) OkucieHue 3TUIICHA NEPMAHCAHAMOM KAAUs 8 KUCTIOU cpede.

[IpomnyckaroT 3TUJIEH Yepe3 pacTBOp IEpMaHraHaTa Kajus, NOJAKUCIEHHBIH CEpHOI KHCIIO-
Toil. PacTBOp oGeciBeunBaercs, Oypblil 0caZlok HEe 00pa3yeTcs, Tak Kak OKUCICHHE TPOXOIUT 00-
nee riry0oKo (10 maBeneBoi KUciioTsl). CocTaBbTE ypaBHEHUE PEAKLIUU.

4) I'openue smunena. TIOMKUrarOT STUIIEH Y KOHIIA Ta300TBOIHON TPYOKH. DTUIIEH TOPUT
CBETAIIMMCS IJITaMeHeM. BHOCAT B m1aMsi ATHIJIEHA KPBIIIKY OT TUIJISL.

OObscHUTE, TOYEMY Ha KpBIIIKe 00pa3yeTcsi depHoe MiITHO. PaccuMrtaiiTe mpoIeHTHOE
coJiep’KaHue yriepo/ia v BOJI0Opoia B MoJIeKyJie 3TuiieHa. Hanummre ypaBHEHHE peakliui TOpPEeHust
STHUJICHA.

5) Ceoticmea HcuOKux ankeHos

J11s OIIBITOB C KUJIKMMH aTKEHaMU MOKHO MCIOJIb30BaTh OCH3MH HIIM KEPOCHH, TaK B X
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 BTOpy1o nmpobupky 106aBisoT 1 M1 pacTBOpa epMaHraHaTa Kajius, MOAIETI0YSHHOTO
pacTtBOopoM KapOoHaTa HATPHSI.

Onumure Habmoaemble siBieHus. CocTaBbTe ypaBHEHHE peakiny, noaoepute kodhhu-
LUEHTHI METOJIOM 3JIEKTPOHHOTO OalaHca WK MOHHO-3JIEKTPOHHBIM METO0M.

B TpeThio npoOupKy NpuiinBaroT 1 MJT KOHII. CEPHOI KHCIOTHI 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 IepMaHTaHaTa Kanus, 10-mporeHTHbII pacTBOp KapOoHaTa HATPHsI, | -IPOTIEHT-
HBII pacTBOp HUTpaTa cepedpa, S-MPOLEHTHBIM PacTBOp aMMHUaKa, aMMHAYHBIA PacTBOP XJIOpUAA
menu (1).

33



OO6opynoBanue: mpuOOp JUIsl MOJTyYEHHs! alleTHIICHA, U30THYThIe ra300TBOJHbIE TPYOKH,
KOPOTKHE IPSMbIE Ta300TBOJIHBIE TPYOKH C OTTSHYTHIM KOHIIOM, KPBIIIKK OT THTJIEH, 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 copenue (msea!). B npoOUpKy MOMEIIAIOT KYCOUYEK Kap-
Oua Kajablys, TPUIUBAIOT OKOJIO 1 MJI BOJBI M Cpasy e 3aKphIBAIOT €€ MPOOKOI ¢ ra300TBOJHON
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 COZIep KaHue yIiiepoia U BOAOPOAa B arleTuiieHe. MiMeer u aneTuiiex 3amnax?

2) Peaxyus ayemunena ¢ 6pomnotl 60001. 3aKpbIBalOT MPOOUPKY ¢ KApOUIOM KaJbLUs U
BOJION MPOOKOM ¢ M30THYTOM ra300TBOJHON TPYOKOW M MPOMYCKAIOT alleTHUJIEH Yepe3 OpOMHYIO
Bosty. OOBsicHUTE, TOUeMy oOeclBeunBaHHEe OPOMHON BOJIbI TPOMCXOIUT 3HAYUTEIBHO MEJICH-
HEe, YeM TPU PeaKkIuy ¢ STHICHOM.

Hanummre ypaBHeHne peakiuu aleTuieHa ¢ OpoMom.

3) Oxucnenue ayemunena nepmaneanamom kaausi. B mpoOupky HanmBaroT 1 M pacTBopa
NepMaHraHata Kanusi, 100aBIsIOT TaKoil ke 00beM pacTBOpa COMBI U 3aTeM MPOMYCKAIOT uepes3
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 npou3BoOHbIX ayemuiiena — ayemuieHuoos. Pabora c are-
TUJIEHU1aMu TpeOyeT 0co0oi OCTOPOXKHOCTU. B cyxom Buje npu ciaaboM HarpeBaHuU WM MpU
yJape OHU B3PBIBAIOTCS C OOJBIION CHIION, TOATOMY alleTHIICHUIBI HENIb3s BHICYIIMBATD TTOJHO-
cTbt0. OCOOEHHO OIaceH B CyXOM BHJIE alleTUIICHU] cepedpa.

5) Honyuenue ayemunenuoa meou (1). B mpoOupky HamuBaroT 2-3 Mj1 6€CIIBETHOTO aMMH-
agHoro pacteopa xiopuaa meau [Cu(NHz)2]Cl u nponyckatot uepes pactBop aretusieH. PactBop
OKpAIlIMBAETCSI B KPAaCHO-OYpBIA IIBET, 3aT€M BBINAAAET KPACHO-OYPHIH OCAJOK aleTHIICHU/Ia
mean (1). DTy odeHb YyBCTBUTENBHYIO PEAKIIMIO0 MIPUMEHSIOT AJsi OOHAPYKEHHs JTa)Ke CIIeJIOB
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
alleTHJICHA MPOSIBIISIOTCA B 3TOW peakuuu?

6) Ilonyuenue ayemunenuda cepebpa. B npoOUpKy HaTUBAIOT 2 MII |-TIPOIIEHTHOTO pac-
TBOpA HUTpaTa cepedpa v MprOaBIAIOT MO KAIIAM S-MIPOLIEHTHBIN pacTBOP aMMHaKa JI0 TOJTHOTO
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pacTBOpeHHs 00pa3yrolIerocs BHavajae ocajika okcuja cepedpa. Uepes momyueHHbIH OeCIBETHBIN
pacTBOp MPOITyCKAIOT aleTHIICH. BhImajgaer >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 arneTwieHnaa cepedbpa. bynyt mu oOpaszoBeiBaTh anetwieHuasl 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 APYTYIO — 5 Mil Bojibl. B 00e mpoOupku MponmycKarT aleTHsIeH 10 MOJIHOTO HACHIIIe-
HUsL. 3aTeM B KaXIyto MpoOHpKy 100aBisttoT o 0,5 Mit amMmuadHoro pacteopa xiaopuaa meau (1).
B mipoGupke ¢ arieTOHOM MOSBIISIETCS KPAaCHO-OYpBIN 0Ca/IOK, a B IPOOUPKE ¢ BOJIOH JIUIIIb 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-
pua HATpUS.

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 ¢
NpsIMON Ta300TBOJIHOM TpyOKO, MMeEIOIel OTTSHYThIM KOHEL, U OY€Hb OCTOPO’KHO HArpPEBaIOT
(>kuakocTh BerieHnBaeTcs ). I1o/pKUraroT BeIACTSIOMIMNACSA XJIOPUCTBIM 3THII y OTBEPCTHUS T'a300T-
BOJHOW TPYOKH; OH TOPUT XapPaKTEPHBIM TUIAMEHEM C 3€JICHOU KaiiMou. XIJIOPUCTHIN ATHII TIPU
0OBIYHOH TemmepaType — razoodpasHoe BeuiecTBo (T.kuil. +12,4°C). Hanumure ypaBHeHue pe-
aKIIMY MOJTYUYEHHS XJIOPUCTOr0 3TUIIA C YKAa3aHUEM MPOMEKYTOUHBIX cTaauil. CocTaBbTe cymmap-
HOE ypaBHEHHUE PEAKIIMH.

Onwvim 2. Ilonyuenue oOpomucmozo smuna

PeakTuBBI: ATUIOBBIN CIUPT, KOHIEHTPUPOBAHHAsL CEpHAs KMCI0Ta, OPOMHUT KaJIHs.

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 BCTPSIXMBAHMU M OXJAXKIAEHUM 1,5 M KOHUEHTpUPOBaHHON cepHOW kucioTsl. [locne
OXJIKJEHUS PEaKIMOHHON cMecu 10 KOMHAaTHOW TeMIiepaTypsl B Hee 100aBisoT 1,51 pacrep-
TOTO B MOpOIIOK Opomuaa kamus. [IpoOupKy 3aKpbIBatOT MPOOKOM ¢ M30THYTOM ra300TBOIHON
TPYOKOIN U yKpEeIUISIOT B JIaNKe ITaTHBA.

Konen razootBoiHON TpyOKH OmmycKaroT B BoAy (1 mi1), HAIUTYIO B IpYTyI0 MPOOUPKY U
OXJIAKJAEMYIO CHAapYXH JIbIoM (puc. 4).

Fuc 4 Ilpubop O0A DoOvVHIeHHA BpOoMHCTOTC STHIA.

1l - opobEpKa © peaKlHOHHOHE CMECBED,
2 - mpobHpka - TpHeMHHE,
3 - cTakaH c NefAHOH BogoH.
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Copepxumoe npoOupKu 1 mporpeBaoT U 3aTeM OYEHb OCTOPOKHO HArpeBaroT O KUTICHUS
(oOpasyercs nieHa). [locTeneHHO KpUCTAUTBI OpOMUJIA KAJIUS CUE3al0T, a B IPOOUPKE — IIPUEM-
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 nmpreMbl HCTIONB3YIOT sl CMELICHHs] PaBHOBECHS PEAKI[MU 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: x1opodopM, 1-TIpOLIEHTHBIN PacTBOP PE30pILIMHA, 1 -ITPOIICHTHBINA PACTBOP THI-
poxcuaa HaTpusd, 10-poLeHTHBIM pacTBOp rUApoKcuaa HaTpus, 20-POLIEHTHBIA PacTBOpP a30T-
HOM KUCIOTHI, |-IPOLIEHTHBIN pacTBOp HUTpaTa cepedpa, 10-mporeHTHBIN pacTBOp aMMHaKa, 1-
IIPOLICHTHBIN PAaCTBOP IIEpMaHraHaTa Kajus, pacTBOp HoAa B MOAMIE KaJus.

O6opynoBaHue: MTATHB C IPOOUPKAMHU.

1) Peaxyus xnopogopma c pezopyurom. B npodupky HanuBaroT 1 M1 1-IpoLIeHTHOTO pac-
TBOpPA pe30pILIMHA, 2 MJI 1-TIPOIIEHTHOTO pacTBOpa ruApokcuia HaTpus u 1 M ximopodopma. Cmech
HarpesatoT. [losBiisercs xKenTo-KpacHOe OKpallliBaHUE.

2) Pacmeopenue tiooa 8 xaopogopme. B poOUPKY HAIMBAIOT XJI0pO(GOpM U T00aBIISIOT
HECKOJIBKO Karenb Hojaa B Hoauje kaiusa. CMech MHTECMBHO BCTPSXMBAIOT. Yepe3 HEeKoTopoe
BpeMs CiIoi xJopodopMa OKpalirBaeTcs B PO30BBIN LIBET, TaK KaK HOJl XOPOILIO pacTBOPSIETCS B
xjopodopme.

3) L]enounoii cudpoaus xnopogopma. Hanusaror B ipobupky 1 M xmopodopma u 3 mi
10-iporieHTHOTO pacTBOpa THApoKcHaa HaTpus. OCTOPOKHO MPU BCTPSIXUBAHHHM HArpeBarOT
CMeCh /10 KUIEHHUs, 3aTeM OXJIAXJat0T. B ycIoBUAX onbiTa XJ10popOopM IHIpoIn3yeTcs ¢ 00pa3o-
BaHUEM HOHOB XJIOpa U MYpPaBbUHOM KUCIIOTHI (B LIEJIOUHOM Cpejie MoTydyaeTcs HaTpueBas cob
MYpaBbUHOM KUCIOTHI — (pOopMHAT HATPHUS).

Jliia oOHapy’KeHUs HOHOB XJIOpa OTJIMBAIOT B MpoOUpKY 1/3 ruaponusara, HOAKUCISAIOT
ero 20-poLEeHTHBIM PacTBOPOM a30THOM KHUCIOTHI U JJOOABIISAIOT HECKOJBKO Karelsb 1-TpoLeHT-
HOT'O pacTBOpa HHUTpaTta cepedpa.

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

MypaBbHHAas KUCJIOTA JIETKO OKUCIISAETCS, TaK KaK COJAEPKUT allbJETUAHYIO TPyHIy (3TO
UCIIONIB3YETCS ISl 0OHapyX eHusi ee B pacTtBope). OCTaTOK MIEIOYHOTO PacTBOpa THAPOJIM3ATA
xJiopoopma et Ha ABe yacTh. K oJJHOI MpUIMBaIOT CBEKENPUTOTOBICHHbIN aMMUAYHBIH pac-
TBOp FMAPOKCHAA cepedpa, a K JPyroi — HECKOJIbKO Karellb |-MpoleHTHOro pacTBOpa IepMaHra-
HaTa Kanus. B mepBoil mpoOupke BbINaLaeT MeTauIMYeckoe cepedpo (peakius «cepeOpsiHoro
3epKajay), BO BTOPOH - paCTBOP OKpAIlIMBACTCS B 3eJICHBIN IBET (B mesiounoi cpere KMnO4 Boc-
CTaHABJIMBAETCS B COJIb MAPTaHIIOBUCTONW KUCIOTHI).

Hanummre ypaBHeHus peakiuii u mogdepure K HUM KO3(PPUIIUEHTHI.

Onwvim 4. Ceoticmea uemuvlpexxiopucmozo y2iepood

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

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

YeThIpexXXJIOPUCTHIN yTIepo HIMPOKO MCIONB3YETCs KaK PacTBOPUTEINb KUPOB, Maced,
CMOJI, Kaydyka. L{eHHbIM CBOWCTBOM, OTJIMYAIOIIUM €T0 OT OOJBIINHCTBA OPTaHUYECKHX PACTBO-
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pUTENe, IBIAETCS HEroprouecTb. Ha 3TOM CBOWCTBE OCHOBAHO €ro MPUMEHEHUE B OTHETYIIIHUTE-
JSIX 17151 TYIIEHHSI TTO’KapOB Ha XUMUYECKUX MPEINPUATHSIX, B 1a00paTOpUsiX, KHUTOXPAHIIUIAX
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 4aiiky HaTUBAOT 2 MJT 3TUIOBOTO CIUpPTa (UK JPYTOro
JIETKO BOCILJIAMEHSIIOIIET0Cs] OPraHMUYECKOT0 BEILLECTBA), CTABST YalllKy Ha acOECTOBYIO CETKY U
nopKUraroT cruptT. (Ocmopoocno! Tsea!) TacaT «moxkapy 4eThIPEXXJIOPUCTHIM YTIIEPOIOM.

3) Tuoponusz yemwipéxxnopucmozo yenepooa. B mpoOUpKy HaIMBAIOT HECKOJIBKO KaIlellb
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-
KIAIOT, CIMBAIOT MIETOYHYIO KUJIKOCTh B IPYTYIO MPOOUPKY, MOAKUCIAIOT €€ 20-IPOLIeHTHBIM
pPacTBOPOM a30THOW KUCIIOTHI M JOOABJISIOT HECKOJIBKO Karesb 1-IpOoIEHTHOr0 pacTBOpa HUTpaTa
cepebpa. Kakoe BemiectBo Bbinagaer B ocaqok? O0bsicHUTE ero 00pa3oBaHue. 3alMuIIuTe HEo0-
XOJMMO€ YpaBHEHUE PEAKIIUH.

Jlabopamopuas paboma Ne 7
Oonoamommuwie cnupmaol

Onwvim 1. Pacmeopumocms cnupmos, omuoulenue ux K UHOUKAmopam, 2opeHue

PeakTuBbI: 3TUIIOBBIN CIIUPT, MPONUIIOBBIN CIIUPT, OYTUIIOBBIN CIIUPT, aMUJIOBBIM CIUPT,
pacTBOp noja B noaue kanus (1-nmpoueHTHbIN pacTBOp), 1 -MPOLIEHTHBIN CIUPTOBBINA pacTBOpP Pe-
HoJI(hTasienHa, CUHSS M KpacHas JJakMycoBas 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 JbIXaTeJIbHbIE IIYTH, BHI3BIBAET KallleNlb, IO3TOMY HIOXaTh CIIUPTHI HEOOXOIUMO OCTOPOXKHO.
B xaxayro npobupky 106aBisoT o 1 Mi1 BOJBI U COEpP)KUMOE POOUpPOK BCTpsixuBaroT. Cre-
JaiiTe BBIBOJI O pACTBOPUMOCTH CITUPTOB B BOJIE.

AMUIIOBBIN (M30aMHIIOBBIN) CIIUPT, OJOOHO Maciy, BCIUIBIBAET HA MOBEPXHOCTh BOJIBI.
Otcrozia 1 BO3HUKIIO Ha3BaHUE «CUBYILIHOE MAcjio», O] KOTOPHIM MIOHUMAIOT CMECh BHICOKOMO-
JEKYJSIPHBIX OJTHOATOMHBIX CIHMPTOB, B TOM YHCJIE U aMHJIOBOI'O M H30aMMJIOBOTO. Bricmiue
CIUPTHI MOTYT 00Opa30BaThCsl MPU CIIUPTOBOM OpOXKEHHH, MOITOMY IpH pa30aBIeHUH BOJOU
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 CHHIOI U KPAaCHYIO JakMycoBylo Oymary. B nmpoGupku nob6as-
ns10T 1o 1 karute pactBopa deHondranenna. M3mensercs a1 okpacka MHAUKaTopa?

3) I'openue cnupmos. B papdopoBsie daliky (WM TUIIIM) HAIWBAIOT IO 2 MII CIIUPTOB,
pacrionarast uX B IMOPSIJIKE YBEIHUSHHSI MOJICKYJIIPHON Macchl. [10KUTaroT CIIUPTHI JIYIUHKOH 1
CpaBHUBAIOT XxapakTep miameHu. OObsCHUTE ONbIT. PaccunTtaiite MpOLEHTHOE CoJepKaHue yTI-
Jepojia B CIIMPTax, UCTIOIB30BAHHBIX JUTS OMbITa. Hanuiire ypaBHEeHHS peakinuii TOPEHUs! CIIUp-
TOB U paacuuTaiiTe cojiepKaHue B HUX yIiaepoJa.

4) Pacmeopenue 1iooa 6 cnupme. B npobupku co cnmpramu 106aBisitor mo 0,5 mi
pacTBOpa MOJa B MOJH/IE KaIUs U BCTPSAXUBAIOT UX. UTO BBl HaOmo1aere?

Onvim 2. Abconomuposanue 3munoeo2o cnupma

PeaktuBbl: > THNOBBIN criupT (pekTudukar), cynbdart meau (1) kpucrammmueckui.

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

B manenskyto GapdopoByto yamiky UM TUTETh MOMEMAIOT MPUMEPHO | T KpUCTaITude-
ckoro cynbdarta menu (1) ¥ mpokanmuBaroT €ro B MJIaMEHH TOPEIKU J0 UCUE3HOBEHUS TOIyO0i
OKPACKH.

B cyxyro npoOupky HanuBaroT 2-3 MJ1 3THJIOBOTO criUpTa (peKTU(dUKaTa) U BHOCAT B HETO
nosrydeHHbI 6e3BoaHbIH cynbdar mean (I1) (6emoro nBera). Cierka HarpeBaroT MPOOUPKY U pa3-
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MemuBaT ee comepxkumoe. (I[louemy wu3mensercs user cynbdara menu?) [lomyduennsiii abco-
JFOTHBIN STHJIOBBIN CITUPT MEPETUBAIOT B CYyXYI0 MPOOUPKY. Ero ncnomip3yroT Ams monydeHus aji-
KoroJisita HaTpus (OIbIT 4).

CKOJIBKO TIPOLIEHTOB BOZBI COAEPKUTCS B ATUIOBOM crnupte (pektudukare)? [louemy
BOJIy HEJb3S YAUIUTH IEPETOHKON?

Onwvim 3. Bvicanusanue smunogo2o cnupma u3s e2o 600H020 pacmeopa

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

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

B npo6upky HanmuBaroT 2,5 MJ1 STHIOBOTO CIIMPTA U IIPU BCTPSAXUBAHUM A00ABIISIIOT 2,5 M
Boabl. Cmech pazorpeBaercs. 1-1,5 M1 oJly4eHHOTO pacTBOpa OTIAUBAIOT B GapPOpOBYIO ALKy
U TIOAHOCST K HEMY 3a%OKEHHYIO JIYYHHKY.

3aropaetcs i pa30aBIeHHBIN ATHIIOBBIN CIIUPT?

K ocrarky B nmpoOupke 100aBISIOT IPUMEPHO 2 T TIOPOIMIKOOOpa3HOro KapOooHaTa Kallvs
(unu THOCyNb(aTa HATPHS ), SHEPTUYHO B30AITHIBAIOT COJEPKUMOE MPOOUPKU U CTABSIT MPOOUPKY
B IITATUB. Yepe3 HeKoTopoe BpeMs B IpoOupke oOpa3yroTcs /1Ba ciiosl. Bepxuuii ciioil (3TuioBbIi
CIUPT) MUMETKON mepeHocsT B GaphopoByr0 YallKy U CHOBA MOAHOCAT K HEMY TOPSAIIYIO JIy-
ynHKy. Bocramensiercst i cnupt? 3aTeM UCCIeNyOT Ha TOPHOYeCTh HUKHUM ciioil. O0bsicHUTE
pe3yNbTaThl OMbITA.

Onwvim 4. Obpaszosanue u 2uOpoOaU3 ANKO2OIAIMO8 HAMPUSL

PeakTuBbI: 3TUIOBBIN CIUPT (a0COIFOTHBIN ), MPONUIOBBIN (MM U30MPOIHUIOBBIN) CITUPT,
aMUJIOBBIN (MM M30aMIJIOBBIN) CIIUPT, METAJUTMUECKUN HATPHH, |-MPOIIEHTHBIN CIIMPTOBOM pac-
TBOp eHondTanenHa.

Ob6opynoBanue: IpSIMbIE Ta300TBOAHBIE TPYOKH C OTTSHYTHIMHA KOHIIAMHU.

B Tpu cyxue npobupku HAIMBAIOT 1O 2 MJI CIIUPTOB: B IEPBYIO — AOCOTIOTHBIN 3TUIIOBHIH,
BO BTOPYIO — IPOIMJIOBBIN (MJIM M30MPONMIIOBBIN), B TPEThIO — AMUJIOBBIN (MM M30aMUJIOBBIN). B
KaX/1yl0 MPOOUPKY BHOCAT MO MaJIEHbKOMY KYCOUKY (pa3MepoM € TOPOIIKHY) OYUIIEHHOTO OT
OKCHJIHOT'O CJIOSl METaJUIMYecKoro Hatpus. IIpoOupku 3akpbIBaloT NpoOKamMH ¢ ra300TBOJAHBIMU
TpyOKaMHM, KOHIIbI KOTOPBIX OTTSHYTHI.

[TouemMy a1 3TOTO OMIBITA HEJIB34 OpaTh PEKTU(PUKAT, a HY>KHO OpaTh aOCOMIOTHBIN cCIUpT?
OTMeThTe, B KaKOM NMpoOUpKe peaklus uaeT Haubosiee MHTEHCUBHO, a B KAKOW — ME/IJICHHO.

Uepes 1-2 MUHYTHI TIOCIIE HaYajla PEAKIUU MOKUTAIOT BBIJCIISIONIUICS a3 Y OTBEPCTHI
ra300TBOJHBIX TPYOOK. Ecau peaxius sTaHONa ¢ HATPUEM CHIIBHO 3aMEJUIMTCS, MOXKHO CIIETKa
MOIOTPETh MPOOUPKY.

Hanummre ypaBHeHHs peaklMii COMPTOB ¢ MeTalNIM4ecKuM HatpueM. Kak pacmieruisiercs
o-cBsi3b O-H B a10i peaknuu? Kakue cBoiicTBa ciupTOB (OCHOBHBIE, KMCIOTHBIE) MPOSIBIISIIOTCS
B peakliu ¢ MeTainueckuM HatpueM? [loueMy ciupThbl pearupyroT ¢ HaTpUeM CIIOKOiHee, ueM
Bona?

B npo6upku nobasinsior o 1 karuie pacrBopa (enondranenna. M3mMenseTcs 14 okpacka
WHaUKaropa?

JIOBOJIAT peakiuio 3TaHojIa ¢ HAaTPUEM JI0 KOHIA. i1 3TOro OTKPHIBAIOT MPOOUPKY (CHU-
MaloT MpoOKy) U OCTOPOKHO mojorpeBaroT ee. Ha qHe mpoOupku obpasyercst Oenblii TBEpAbIi
ATUJIAT HATpUs, (KYCOUKOB HATpus B MpoOupke ObITh He 1o/kHO!) JloOaBistoT B mpobupky 1-1,5
MJT BOJIbI M paCTBOPSIIOT B HeM aTuiaT HaTpus. Eciam okpacka He nosiBisieTcs, 100aBisioT | Kario
pactBOpa (eHondranenHa.

Hanwmmre ypaBHeHHE peaknny 3ThiIata HaTpus ¢ Bojgoi. OOBsICHHUTE, TOYEeMy TOSIBIIS-
eTCs OKpacka mpu n1o0aBneHuH GeHondTanienHa.

Onvim 5. Peaxkyuu oxucnenusi cnupmoeg

PeakTuBBI: STHIIOBBIN CIUPT, U30MPONUIOBBIA CIUPT, XPOMOBAsE CMECh, IEPMAHTaHAT Ka-
JIUs1, KOHLIEHTPUPOBAHHAsI CEpHast KUCIIOTA.

ObopynoBaHue: TUIETKH, IITATUB C TPOOUPKAMHU.
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1) Okucnenue cnupmos xpomosoii cmecwio. B 1Be mpoOUPKH HATUBAIOT 110 2-3 MJI XpOMO-
BOM CMECH W IO KalulsAM NPH BCTPAXMBAHUU JOOABISAIOT B OAHY MpoOHpKy 0,5 MII 3THIOBOTO
criupta (OcropoxkHo! CMmech CHIIBHO pa3orpeBaercs!), a Bo BTopyto — 0,5 M HM30MPOMHIOBOTO
cnupTa. L{BeT pacTBOpPOB MEHSETCS M3 OPAH)KEBOTO B 3€JIEHBIN, B IPOOUPKE C STHIOBBIM CITUPTOM
OIIyIIIaeTCs 3amaxX YKCYCHOTO allbJIeru/ia, HaOMHUHAIOIINHN 3amax 010K (HI0XaTh OCTOPOKHO!), a
B IIPOOMPKE C N30IPOIUIOBBIM CIIMPTOM — 3allaxX aleTOHa.

Hanummre ypaBHeHUsT peakiuil OKUCICHUS XPOMOBOM CMECHIO STUJIOBOTO CIIUPTA B YK-
CYCHBIN allbJIETH/I, @ U30IPOMHUIIOBOTO criupTa — B areToH. [logdepure ko3 dunmeHTs!.

2) Okucnenue smunogozo cnupma nepmaneanamom xaws. (Tsea!) B cyxyro npoOupky,
3aKpEIJIEHHYIO B IITAaTUBE, IUIIETKON aKKypaTHO, HE CMaylBasi CTEHOK, BHOCST 5 MJI KOHLIEHTPH-
POBAHHOM CEPHOM KHUCJIOTHI. 3aT€M IO CTEHKE IPYrod MUIETKON OCTOPOKHO MPUIIUBAIOT S5 MII
STHJIOBOTO CIIUPTA TaK, 4TOObI TONydmiiock ABa cios. [locne sroro HackmaroT 1-1,5 rKMnOa.
Yepes HECKOIBKO MUHYT Ha IPAHHULIE IBYX CJIOEB MOSIBISIOTCS IPKUE BCIBIIIKH, OIIYIIA€TCS 3amax
YKCYCHOTI'O aJIbJIETU/1A.

Hanummre ypaBHeHHEe peakiny OKUCICHUS TUIIOBOTO CIUPTA B YKCYCHBINM allbJeru] ep-
MaHTaHATOM KaJius M MOoI0epuTe KOdPPHUINEHTHI.

Jlabopamopnas paboma Ne 8

Mnozoamommuwle cnupmul, npocmule Ihupsl, c104cHBIE IPUPLL MUHEPATLHBIX KUCTIOM

Onwvim 1. Ilonyuenue u copeHue ousmunogozo s¢gupa

PeakTuBbI: cMECh 3TUIIOBOIO CIIUPTA U KOHLUEHTPUPOBAHHOM KUCHOTHI (1:1), 3THUIOBBIN
CIUPT.

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

B cyxyro npoOupky HanuBarOT 3 MJI CMECH STHJIOBOTO CIUPTA U KOHLIEHTPUPOBAHHOU
cepHoit kucnoThl (1:1) U OCTOPOXKHO HArpeBaroT ee 10 HauuHaromerocs kunenus. [locne storo
TOpeNKy YOMparoT U K ropsyeil cMecu IPUIIMBAIOT M0 CTEHKE NMPOOUPKHU U3 nuneTku 5-10 kanens
3TUII0BOTO criupTa. OO6pas3yromuicss AMITUIIOBBIHN 3¢up 00HAPYKUBAIOT 1O 3aMaxy.

3aTem NMpoOHPKY 3aKPHIBAIOT MPOOKOH € IPSMOI ra300TBOTHON TPYOKOH, UMEIOIIECH OTTSI-
HYTBIN KOHEI, CHOBAa OCTOPOKHO HarpeBaroT NpOOUPKY U MOJDKUTAIOT BeIAestonuiicsa a¢up. [To-
YyeMmy AUATUIIOBBIN AU TOPUT CBETALIUMCS JIAMEHEM B OTJIMYKE OT ATHIJIOBOTO CriupTa?

Brruucnure npoueHTHOE cosiepKaHue yriepoja B JU3TUIOBOM d(Hpe.

Hanummre ypaBHeHne peakliuy MOJy4eHUs AUITUIIOBOTO APUpPa U paCCMOTPUTE €€ MeXa-
HU3M.

Onwvim 2. Cnooicubie 2¢pupbt MUHEPANbHBIX KUCTIOM.

PeakTuBbl: 3TUIIOBBIN CIUPT, KOHIEHTPUPOBAHHAA CEpHAsi KUCIOTa, 10-IpOLEHTHBIN pac-
TBOP CEPHOM KHUCIIOTHI, paCTBOP COJISTHOM KUCTOTH (1:1), kapOoHaT Oapusi, S-MPOIEHTHBIN pac-
TBOP THAPOKCHUIA HATPUS, OOpHAsI KUCIIOTA.

Ob6opynoBanue: xumudeckue crakansl (50-100 mi), npsiMble ra300TBOAHBIE TPYOKH C OT-
TSAHYTBIMU KOHIIAMH, BOJIIHBIE OaHU, JIAKMyCOBasi OyMara, XUMHU4YeCKIUEe BOPOHKH, (UIBTPHI, KH-
MATWIBHUKH, IITATUB C MPOOUPKaMHU.

1) Ilonyuenue u ceoticmea s3munceprou Kuciomsi. B mpoOupKy K 1 Mi1 3TUIIOBOTO criUpTa
OCTOPO’KHO, MO KAaIUIIM MPU BCTPSIXUBAHUU J00aBisitoT 1 My KoHIleH B mpobupky k 1 mut atuio-
BOTO CIIUPTa OCTOPOKHO, MO KAIISM MPU BCTPSAXUBAHUH JOOABISIOT 1 M KOHIIEHTPUPOBAHHOMN
CepHOI KuCIoThL. Pazorpesiryocst cMech HarpeBaroT 2-3 MUHYTHI Ha BOJSHOW OaHe, 3aTeM oXJja-
*KAaroT. [lomyueHHBIN pacTBOpP BBUIMBAIOT B HEOONIBIION CTakaH ¢ 25 MIJI BOJABI U HEUTPATU3YIOT
HeOompmMuy mopuusiMu cyxoro BaCOz. CMech nmepeMenmBaroT CTEKISTHHON MajToYKon (peaKiim-
oHHas cMech BcnieHuBaercs — Boiaensaercs CO2). Korpa Boigenenne CO2 npekpaTutcs, peakuus
JIOJIKHA OBITh HEUTpaJIbHOU (TI0 JTaKMYCY).

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

YacTh )XKUAKOCTH OTPUIBTPOBBIBAIOT Yepe3 IJIOTHBIN GUIBTP B 1BE IpoOupku. B onny u3
HUX J00aBJs0T HEeMHOTO 10-TPOIIEHTHOTO pacTBOpa CEPHON KUCIIOTHI; BHIMAaeT OCAI0K.
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Hammmure ypaBHeHUe peakiuu ero oopasoanus. Kakue noHbI HaXoasaTcs B pribTpare?

K npyroii wactu ¢punbrpara 106aBusatoT 1 M pactBopa consiHoN kucaoTsl (1:1) u Harpe-
BAIOT IIPO3PAYHBIN KHCIIBIN PacTBOp Ha KHUIIAIIEH BOAsSHON OaHe. Uepe3 HeCKOJIbKO MUHYT BBIJIC-
JsIeTCsl 0CAIOK Cyibdara 6apusi.

Hanummre ypaBHeHHe peakiiuu rHIPOJIU3a B KUCIOHN cpele OapueBoil COu ATHICEPHOM
KUACIOTHL. [Ipn KOMHATHOW TemmepaType rHAPOIN3 UAET MeIeHHO: ocanok BaSOs Beiaensercs
JIUIIb Yepe3 HECKOIbKO JTHEH.

2) Ionyuenue smunosozo 3¢upa bopnoti kuciomel. B cyxoit mpoOupke mpoxkaauBaroT It
OOpHOM KUCIOTHI 0 MOJHOTO € 00e3BOKUBaHMs (IPOOUPKY HEOOXOAUMO AepikKaTh B TOPU3OH-
TaJbHOM I10JIO)KEHUHU U TIEPUOIUYECKHU BCIO €€ IPOrpeBaTh i yAaleHus Kanenek Boabl). [Tocne
MOJIHOTO paCIUIaBIIEHUS! KPUCTAJUIOB KUCIOTHI MPOOUPKY oxnaxkaaroT. K 3arBepeBiieMy miaBy
(oxcumy 6opa (1)) mobGaBmsarOT 2,5MI1 3TUIIOBOTO CIIUPTA U 1 MIT KOHII. CEPHOM KHUCIOTHL. B mpo-
OMpKY JA00aBISIOT KUISTUIBHUKY, 3aKPHIBAIOT €€ MPOOKOi ¢ MpsAMOI ra300TBOAHON TPyOKOH C
OTTSHYTBHIM KOHIIOM. OCTOPOKHO HarpeBarOT CMECh B IUIAMEHU TOPENIKH, BBIIEISIOLUINECS Tapbl
3¢upa MOIKUTAIOT Y KOHIIA Ta300TBOJHON TPYOKH.

OTMmeTbTe XapakTep rOPEeHUs U 3alIMIINTE YPABHEHUS IPOUCXOAIINX PEAKIIUA.

Onwvim 3. Ceoticmea enuyepuna u dMmuneH2auKos

PeakTuBBI: TTIHIIEPUH, STUIICHIJIMKOJIb, 2-TIPOIIEHTHBIN 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 Karu 2-
nporeHTHoro pactBopa CuSO4 u 2-3 mit 10-niporiertHOTO pactBopa NaOH. K o6pazoBasiemycst
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-
JKUTE, KAKUE CBOWCTBA INIMLEPUHA TPOSBISIOTCS.

OneIT NOBTOPSIIOT, HO BMECTO TIIMLEPUHA BBOJAT B PEAKIIMIO STUIEHTIMKOIb. Hanummre
ypaBHEHHE PEAKIMN 00pa30BaHUs INIMKOJISITa MEIH.

2) [lecuopamayus enuyepuna — obpaszoBanue 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,
KOTOPBIM 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.

JlabGoparopHnas padora Ne 9
ApoMaTH4ecKHe yrjieBO0poabI psiia OeH3oJia

Onwvim 1. Ilonyuenue benzona uz benzoama nampus

PeakTuBBI: HATPOHHAS U3BECTh, OEH30aT HATPUSI.

Ob6opynoBanue: €A, U30THYThIE Ta300TBOJHbIE TPYOKHU, CTYIKH, CTEKJISHHBIE MATOYKH,
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. J{jst 3TOro CTEKISIHHYIO MaIOYKy CMAaYyUBaIOT IUCTUIUIATOM U MOJHOCAT K IUIAMEHU
TOPEJIKH.

Onvim 2. OKkucienue apomamuyeckux y2ie6000po0os
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PeakTuBbl: 6€H30JI, TOMYOJ, S-TIPOLIEHTHBIA PacTBOP MEpMaHraHaTa Kajus, 2H pacTBOP
CepHOM KUCIIOTHI, O0EH30aT HATPHSL.

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 Ia300TBOIHBIMU TPYOKaMu 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 Kanus. 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

PeaxTuBbl: 6eH30:1, TOJIyOJ, OpOMHAst BOJa, OPOM, YETHIPEXXJIOPUCTHINA YTIIEPO/I.

Ob6opynoBanue: BosHas OaHs, CUHSS JIakMycoBasi Oymara.

1) bpomuposanue bensona (msea!). B nBe npodbupku momemaroT mo 1 vt 6enszona u 1 mi
pacTtBopa OpoMa B UEThIpEXXJIOpUCTOM yriepose (1 mi 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 OHON U3 MTPOOUPOK 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.

Yepes 5-10 MuHYT nocie Hayajla peakiMM B PEAKIIMOHHYI0 CMECh OIyCKalOT IOJOCKY
bunbTpoBaNIbHOM OymMaru, KOTOPYIO 3aTeM BBICYIIMBAIOT HAa Bo3ayxe. Ha Oymare octaércs 6pom-
OEeH30J1, OTIIMYAIOIIMICS 10 3amaxy OT UCXOJAHOT0 OeH307a.

Hanummre ypaBHeHHe peakluu U OOBSICHUTE MPOUCXOASIINE U3MeHeHus. PaccmoTpuTe
MeXaHU3M peakiuu. Kakue n3omepsl MOTYT MOIYYUTHCS IPU JajbHEMeM 6poMupoBaHun OeH-
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 oTnuune oT mpeaplAyIiero omneiTa, peakuuu UIyT B 00euX mpoOupkax: B OTCYTCTBUHU
KaranuzaTopa UAET 3aMelieHue B OOKOBOM 1IeTH, B MPUCYTCTBUU — B KOJIBIIE.

PaccmoTpuTe MeXaHM3Mbl MPOMCXOAIUX peakiuid. OOBACHUTE pONb KaTanu3aropa U
OpPUEHTHUPYIOLIEE BIUSHUE AJIKWIBHBIX PAJUKAJIOB B PEaKLUAX 3JIEKTPO(YUIBLHOIO 3aMeIeHus C
TOYKH 3PEHHUS CTATHYECKOT0 M TUHAMUYECKOIO MOJXO0/I0B.

Onvim 3. Humposanue apomamuueckux yene6000po0os

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

O6opynoBanue: BoasiHas OaHs, JIET.

1) Humposeanue 6enzona (msea!). B ManeHbpKol K0J0€ CMENIMBAIOT 4 MJI KOHIIGHTPUPO-
BAaHHOI CepHOI KHCIOTHI (MITOTHOCTH 1,84 T/cM®) ¢ 3 MIT KOHIIEHTPHPOBAHHOM A30THOM KHUCIOTHI
(mnotHocTk 1,4 r/cM®). K nonmydenHo# cMecH IIPHITMBAIOT MO KaIIsiM 3 MJI 6eH3051a, CUIILHO BCTpSI-
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 10 60°C, yacTo BCTpsAxuBasi. 3aTeM PEAKLUHUOHHYIO 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 npokanenHoro CaCl, u HarpeBaroT cMech Ha BOSHON OaHe, ITOKa HUTPOOEH30J1 HE CTAHET
npo3payHbIM. [leperoHsor HUTPOOEH301 U3 MalleHbKOW K0JIOBI Bropiia uin mpoOUpKH ¢ HUCXO-
nseit Tpyokoit ipu 207-211°C. (Humpobenson nenvss nepeconsims docyxa! Bozmooicen 63pwis!)
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Hammmure ypaBHeHrne HuTpoBaHusi OeH3zona. KakoBa posib cepHON KUCIOTHI PU HUTPO-
BaHUH apOMATHYECKUX coeAMHEHUI? OOBACHUTE MEXaHU3M HUTPOBAHUS 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? Crenaite BBIBOJ O JISTKOCTH CYJIb(PHPOBAHUS PA3IUYHBIX YIIIeBOA0poa0B. O0b-
SCHUTE MEXaHU3M PEaKIUu CyJIb(UPOBAHUS TONYOJa U BIUSHUE aIKUILHOTO pajJiuKaa.

Jlabopamopuasa 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(TalMHa, a 3aTeM BbUIMBAIOT B 20 MJI X0JI0/IHOM BoAbI. Bhine-
JISIFOTCSL JKENThIe KPUCTAIIbl a-HUTpoHadTanrHa. Kpucraiisl oTcachBatoT, IPOMBIBAIOT BOJIOH U
NEePEeKPUCTANIN30BBIBAIOT U3 Pa30aBIEHHOrO CIMPTA, TEMIIEpaTypa IUIaBJICHUs o~ HUTpOHa(Ta-
miHa 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 npo6upky nomemarot 1 r HapTanuHa U 1 MJI KOHUEHTPUPOBAHHON CEPHOM KHUCIOTHI U
HarpeBaloT Ha Kumsmed BojsHoW OaHe B TeyeHue 10-15 mMuH. CMech IpH 3TOM BCTPSAXHBAIOT,
BO3TOHAIOIMNKCSA HadTaIUH cOpachIBalOT CO CTEHOK OOpaTHO B »KMIKOCTh. [locie pacTBopeHUs
Ha(TaIMHA CMECh OXJIAXKIAIOT U K HEll OCTOPOKHO 100aBisitoT 2-3 mit Bojbl. Habmromaercs mosn-
HOE€ PacTBOPEHHUE 0 ~-HAPTATUHCYIb()OKUCIOTHI.

Hanummre ypaBHeHUs HUTPOBaHUS U Ccyib(upoBanus HadranuHa. OObICHUTE BIMSIHUE
TEMIEPATypbl PEaKlMi Ha MECTO BCTYIUIEHHS CyJIb(Orpynmbl B apoOMaTHYecKoe KOJbllo HaTa-
auHa. OOpaTtuTe BHUMaHKUE Ha pa3jiMyue B CBOMCTBAX O - U B-Cylb()OKUCIOT HaTAINHA.

Onvim 2. o - u - Hagpmonwr.

Peaxmusvi: o - u B- HaQTONBI, ITUIOBBIN CIUPT, 3-MPOLIEHTHBIA PACTBOP XJIOPUAA Kejle3a
(1), 10-mporieHTHBII pacTBOP TUAPOKCUIA HATPHSI, HOJUCTHIA METHII, XJIOPUCTHIA OCH30MJI, VK-
CYCHBIN aHTUJPU]I, S-TIPOLIEHTHBIN pacTBOp KapOOHATa HATPHs, | -IPOIIEHTHBIN PacTBOp MEpMaH-
raHata Kajus, XJopodopm.

Obopyoosanue: nuneTky, koiada byH3eHa, BopoHka broxnepa, BozsiHas 6aHs, 0OpaTHBIHA
XOJIOTUIIBHHUK.

42



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 BCTPSXUBAHUU MPUOABIISIIOT PAaCTBOP Iep-
MaHranara kanus. [Ipoucxonut obecuBeunBaHuEe pacTBOPOB.

YeM BbI3BaHO 0OecuBeunBaHue pacTBOPOB? OOBACHUTE IPOUCXOISIINE TTPOLIECCHI.

2) Bzaumooeiicmeue a-, f-nagpmonos ¢ xnopudom 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 nomeraror 0,1 r o -wiu f-vadrona u cMe-
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-
ABJIIE€T HAQTOJ B 3TOM peakuuu?

4) Benzounuposanue B-nagpmona. B mpobupke pacrBopsirot (tsara!) 0,3 r B-nadrona B 5 mi
40-pOLIEHTHOTO PAacTBOPa TMAPOKCHIA HATPHUs U TOOABIISIFOT 110 KAIISIM IPU CHIIBHOM BCTPSIXH-
Banuu 0,4 M xjopuctoro 6eH3onsa. 3aTeéeM CMeCh OCTOPOKHO HAarpeBalOT 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
3TUIIOBOTO 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. . 68°C).

Hanummre ypaBHeHUE peakiuu O€H30MINPOBAHUS U aluiInpoBaHus -Hadrona. O0bsc-
HUTE MEXaHU3M 3TOH peaknuu. KakoBa poib THIpOKCHIAa HATPUS B OTUX PEAKIIHAX ?

6) Ilonyuenue s¢pupa f- nagpmona (neponun). K pacteopy 0,5 r - Hadrona B 2,5 M ruj-
pokcuia HaTpus mpubaBisioT 1,5 M oaucToro metmia. 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. [Ipn 3TOM pacTBOp CHavaja OKpaIInBaeTCsl B CHHUM IIBET, 3aTE€M B 3€JICHBIN
¥, HaKOHEIl, B KOPUYHEBBIH.

Onvim 3. CyocmanmusHnoe (npsimoe) KpauieHue.

Peaxmuevl: KOHTO KpacHbIH, pa3daBieHHas constHas kucnorta (1:1), 2 H. pacTBop Kapbo-
HaTa HaTpHSI.

Obopyoosanue: crakaH xuMmudeckuid Ha 50 M, Kycouku 0ol XJI0m4aToOyMa)kKHOM
TKaHHU.

B crakan Ha 50 MJI MOMEIIAIOT PacTBOP KOHT'O KPAaCHOTO M KyCOYEK XJIOMYaTOOyMaxKHOH
TKaHu. CMech HarpeBaroT 10 KuneHus. OKpaleHHy0 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: anTpartieH, JieasiHas yKCycHasi KUcjioTa, 20-MpoleHTHBIN pacTBOp HUTPATA aM-
MOHMSI, KOHLIECHTPUPOBAHHAs CEPHAs KUCIIO0Ta, okcua Xxpoma (VI), aHTpaXxMHOH, 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'O0 PacTBOpa HUTpaTa aMMOHHUSI B KOHLIEHTPUPOBAHHOM cepHOMl kucinore. CMech nepeMenu-
BatoT. OOpa3zyercs sIpKO-KENThI 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 mul okcuaa xpoma (VI) B jgeassHoM ykcycHO# kuciote. BHauane peakiust uuer
OypHO; KOTr/la peaklus 3aMeIsieTcs, CMeCh HarpeBaloT 5 MUH U BBUIMBAIOT B CTaKaH C BOJOM.
Briensiercst sxentoiii ocaiok aHTpaxukoHa. OcaZoKk OTCachIBAIOT, IPOMBIBAIOT BOJON Ha (PHIIb-
Tpe.

3) Boccmanognenue anmpaxunoua.

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 OKMCICHHS aHTPalleHa U BOCCTAHOBJICHUS aHTPAXUHOHA.

Jlabopamopuasa paboma 11.
Kpacumenu mpughenunmemanoeozo paoa

Onvim 1. Tpughenunmemanosvie kpacumenu.

Peaxmuevl: Qenon, QraneBblii aHTUAPUI, PE3OPLMH, IIaBeleBas KHCIOTa, N-Iu-
MeTHIIaMHHOOEH30(peHoH (keToH Muxiiepa), AMMETUIaHWINH, OpOMHasi BOJia, XJIOPOKCHA (oc-
¢bopa, KOHLIEHTPUPOBAHHAs CEPHAsi KUCII0Ta, KOHIIEHTPUPOBAHHBIN U 2 H. paCTBOPHI COJISTHON KHC-
JIOThI, KOHIIEHTPUPOBAHHBIN U 2 H. paCTBOPBI THPOKCHIA HATPHsl, BOJIHBIA pacTBOp aMMHUKa, [IH-
KOBasl IIbLJIb.

Obopyoosanue: muneTku, GUIbTpOBaIbHAs Oymara, BoasiHas OaHsl.

1) Honyuenue kpacumens penorgpmaneuna. B mpoOHpKe CMEIINBAIOT TPH BCTPSIXUBAHUU
0,05—0,1 r ToHKO pacTepToro (HTajgeBOro aHTHAPUIA C JBOMHBIM KOJIMYECTBOM (DeHOIIa, a 3aTeM
K cCMecH J100aBIISIOT 1—2 Kariiy KOHIIEHTPUPOBAHHON cepHON KUCI0Thl. CoiepKUMOoe POOUpPKU
OCTOPO’KHO HAarpeBaloT B MJIAMEHH TOPEJIKU B T€UeHUE 2—3 MUH J0 paclliaBJIeHUs] CMECH U 00-
pa3oBaHusl TEMHO-KpacHOro okpamuBaHus. K ocTeiBiIeil Macce, coneprkaiueit (eHoadTanens,
NPWIKBAIOT MPU BCTPSAXUBAHUU 5 MJI ropsiueld Boapl. Hamummre ypaBHEHHE peakliMM KOHIEH Ca-
UK GTaneBoro anruapuaa ¢ pesoaoM. OHy Karwiro KUCIOro pactBopa (heHoadTanenHa HAaHOCAT
Ha Kycouek ¢puiabTpoBanbHON Oymaru (4x4 cm). Korna kamms pacrisiBeTcs, TO B LIEHTP MOKPOTO
IIITHA TIOMEINAIOT OJIHY KaIlIIo 2 H. pacTBOpa rugpokcuaa Hatpus. [losiBisiercs nsTHO MaJInHOBO-
KpacHOro npera. YacTp IsATHAa CMAayMBAIOT Karleld 2 H. pacTBOpa COJITHOW KHUCIJIOTHI, IPA 3TOM
IpouCcXoauT obecuBeunBanue. [lpu moamenaynBaHuy Kamieil 2 H. pacTBOpa I'MIpOCH 1A HATPUS
o0ecIBeYeHHbIH YYaCTOK BHOBb OKPAIIIMBAETCS B MAJIMHOBBIH 1IBET.

Habmronenue 3a u3MeHEHHEM OKpacKH pacTBopa GeHondranerntHa B 3aBUCUMOCTH OT KHUC-
JIOTHOCTH CPEJIbl MOYKHO MTPOBECTHU B MPOOUPKE, MPHIINBAsI K KUCIOMY pacTBopy (peHondTaienHa
MOTIEPEMEHHO PACTBOP TMAPOKCUAA HATPUSI U COJITHON KUCIIOTHI.

OObscHUTE MPUUNHY U3MEHEHHS OKpacKH (peHoI(TallenHa B 3aBUCUMOCTH OT KHCJIOTHO-
ctu cpeasl. Hamumure popmyny genondranenHa B KUCION U LIETOYHOM cperie.

K 3—5 kamisaM BoJIHOTO KHCIIOro pactBopa ¢eHosTaienHa B poOupke npuOaBisiorT 2
H. pacTBOp ruapokcuia Hatpus. [losiBisercs manuHoBas okpacka. [lpu no6aBneHnn u30bITKa ruj-
pOKCHIa HATpUs OKpacka hucue3aer.

K nony4eHnHoON CUIBHOIIENIOYHOM OECIBETHOM HKHUIKOCTH TOOABIISIOT O KAIJISIM COJISTHYIO
KHUCIIOTYy. PacTBOp cHayana cTaHOBUTCSI MAJTMHOBBIM, a IIPU U30BITKE KUCIOTHI 00E€CIIBEYNBACTCS.
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OO®bsicHuTe AelicTBHE U30bITKA THAPOKCHIA HATPUSI U COJISTHOM KMCIIOTHI Ha M3MEHEHUE 11BeTa ¢e-
HOJ(TaNEHHA.

Hanummure ctpykrypayto dopmyiy GpeHonadTarienHa B CHIbHOIIETIOYHON Cpeie.

2) Ilonyuenue gpnyopecyeuna u 303una. B npodbupke cmemmusator 0,05—0,1 r ToHKOpac-
TEepTOro (TajieBOro aHruApua ¢ ABOWHBIM KOJIMYECTBOM PE30pLMHA U J00aBISAIOT 3—4 Karuu
KOHILICHTPUPOBAHHOM CEPHOM KMCIIOTHL. 110iy4eHHYI0 cCMECh OCTOPOKHO HAarpeBarOT HA TOPENKe
2—3 MUH J0 CIUIaBJICHUS U MOSIBICHUS TEMHO-KPAacHOTO okpamuBanus. [Ipu HarpeBanuu cmecu
HE00X0IMMO BpeMs OT BPEMEHHU BBIBOJIUTH MIPOOHUPKY U3 IIIAMEHHU, YTOOBI HE OOYTIIUTH COJCPIKH-
Moe. K ocTeiBIIEH Macce, comepikaiield (GpiryopectienH, MpUiINBaOT 5—O6 MJT BOABI U MPOOUPKY
CJIETKa HarpeBaroT JUIsl yCKOPEHUs pacTBOpeHHs (piyopecienHa.

OpHy-/Be KAy MOJTY4YeHHOIO pacTBOpa MpuiauBaioT K 10—15 mu1 Boabl U mojmienayu-
BAIOT HECKOJBKUMH KaIIIMU PacTBOpa TMAPOKCHIA HATPHsL. B jKMIKOCTH HEMEUIEHHO IMOSIBIIS-
ercsi  (uryopecleHItsl, UMEIOIIast KEJITYI OKPacKy B IPOXOJISAIIEM CBETE U 3eJIeHYIO - B OTpa-
JKEHHOM.

K ocraBmemycs pactBopy (piyopecuenna npubasisioT 2—3 il OpoMHON Bojbl. Brimna-
JIaeT 0CcaJloK. 3aTeM CMeCh CIIeTKa HarpeBaloT I pAaCTBOPEHUS 00pa30BaBIIETOCS 0Ca/IKa 203HUHA.
[Tocne oxnaxkaeHus: B poOUPKY JOOABISIOT 2 H. PACTBOP TMAPOKCHIA HATPUS A0 LIEIIOYHOM pe-
aKuuu (1Mo JIAKMyCy) M CMech pa30aBiisitoT Bomoil. OOpasyercs KelToBaTO-PO30BBI PacTBOp
503WHA ¢ CHIIbHOH (uryopecuiennued. B mpobupky oTiuBaroT 1—2 M1 po30BOTr0 pacTBOpa 303MHA
U TpUOABIAIOT 2 H. PaCTBOP COJSTHOW KHCIOTHI, IIPH 3TOM IPOMCXOJUT 00ECLBEYMBAHUE pac-
TBODA.

Hanumure ypaBHeHue peakuuu noiydeHus ¢uyopecuenHa u s03uHa. OObsiCHUTE MpU-
YHHBI TIOSIBJIICHUS OKPACKH pacTBOPOB (IyopeciienHa 1 031MHa B IIEIOYHOI cpefie U 00eclBeyun-
BaHus B kuciaoi. Hanuimre cTpykTypHbIe GopMyJibl (pIyopecLienHa 1 3031Ha B IIEIOYHOM U KHC-
JI0# cpeje.

3) Ionyuenue aypuna. B npobupke Harpesatot cmech 0,03—0,05T 1maBeneBoit KUCIOTHI,
JIBOMHOTO KoJMuecTBa (peHosa ¢ 1—2 KarisiMu KOHIIEHTPUPOBAHHON CEpHOM KHCIIOTHI 10 00pa-
30BaHuA maaBa. K cogepxumoMy mpoOUpKY MpU BCTPSXUBAHUM T100ABIIAIOT 5 MJI BOJIbI, 00pa3y-
eTcs pacTBOp aypuHa. HanumuTe ypaBHeHHE peakliiy KOHAEHCAllMK (peHoIa Co IaBeJIeBO  KHC-
JIOTOM.

K pactBopy aypuHa 100aBIsIOT HECKOJIBKO Kareiab KOHIIEHTPUPOBAHHOTO pacTBOPA TU-
poxcuaa HaTtpusi. OTMEThTE U3MEHEHHE OKPACKU PacTBOpa aypuHa.

OOmbsicHUTE JelicTBUE THAPOKCHIa HATPUS Ha aypuu. Hanummmre cTpyKTypHBIE (GOPMYIIbI
aypuHa B KMCJION U LIEJIOYHOU Cpee.

4) Ionyuenue kpucmaniuueckozo guonemosozo. B npobupke, cHab)eHHOU MPOOKOit ¢
BO3YILIHBIM XOJIOAWIBHUKOM (TpyOKoil) nimuHoi 30 -40 cMm, HarpeBatoT 20—30 MHUH cMeCh, CO-
crosimyto u3 0,1 r keroHa Muxiepa, 5 kKanenp AUMETUIAHWINHA U 2 Kanelb XJIopokcuaa ¢oc-
¢opa. 3arem nobamstoT 10 Mt Boas! U nepememinBaioT. B mpobupky ¢ 10 M1 BoAbl MPHIIMBAIOT
2—3 KaruM MoJXy4eHHOro pactBopa. Cmech 00pabaThIBalOT BOAHBIM pacTBOpOM amMmuaka. (M3-
MeHSsIeTCsl JIM [IPH 3TOM OKpacka pactBopa?) K ammuauHoMy pacTBOpy KpHCTaUIMYECKOTO (prosie-
TOBOT'O MOCTETIEHHO MO KaIUIIM MPUOABIISIOT COISIHYIO KUCIIOTY.

Kak mensiercs okpacka KpacuTtess B 3aBUCUMOCTH OT KOJIMYECTBA UCIIOJIb30BAHHON  KHC-
70Tel?  OOBACHUTE MNPOUCXOAAIIME TMpolecchl, Hamumure ypaBHeHHE peaklUy MOTyYeHUs
KpUCTAJIJIBUOJIETA.

5) Csoticmea gpyxcuna (cudpoxniopuod pozanununa). B xonoe pacteopsiot 0,5 T pykcuHa B
50 mi Bozsl. 3aTeM K 10 M1 BOZHOTO pacTBopa (PyKCHHA MO KaIrIsiM MPUOaBIISIOT KOHIIEHTPHPO-
BaHHYIO COJISIHYIO KUcHoTy. [losiBisiercs sxentoe miM opaHkeBoe okpamnBanue. K cienyromeit
nopuuu (10 M) BogHOro pactBopa ¢ykcuHa npuinBaroT 10 M 5-mponeHTHOro pacTBOpa T'H-
pPOKCHIa HATPUSl, U CMECh HarpeBaloT J10 KUIleHus. PacTBop obecuBeunBaeTcs, ¥ BBINAAAIOT XJI0-
Mbst KAPOMHOJIBHOTO OCHOBaHMS. B MpoOHUpKy OTIMBAIOT YacTh OOECIIBEYEHHOTO pacTBOPa C 0Cal-
KOM U J100aBJISIOT MO KaIuIAM S-TIPOIICHTHBIA pacTBOpP COJSIHOM KHCIOThL. CHOBa MOSBISETCS
KpacHO-(h1O0JIETOBOE OKpAaIlIiBaHUE.
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OOBsicHUTE ACHCTBHE KUCIOTH W IEJI0OYM Ha pacTBop ¢dykcuHa. Hammmumre dhopmysl
(dyKcHHa B KUCIION U IIEIOYHON Cpee.

6) Boccmanoenenue ¢hykcuna. Harpesarot kos0y ¢ 30 M BOAHOTo pactBopa GyKCHHA U 5
MJI COJISTHOM KHUCIIOTHI Ha BOJsiHOH OaHe. [TocTeneHHO BHOCAT HEOOIBIIMMHU MOPLUUAMH 3 T IIHHKO-
BOI IbUTH, TPUOABIISSA KOXKAYIO MOCIEAYIONIYIO MOCe MpeKpalieHuss OypHOro BbIAEIEHUS BOJIO-
pozna u3 cmecu. IlocteneHHO pacTBOp 0OeclBEYHBAETCS.

Hanummre cxemy BoccTaHOBiIeHHs (PyKCHUHA.

Onwvim 2. Kpawenue gykcunom.

Peaxmuevl: pykcuH, KOHIIEHTPUPOBAHHBII PAcTBOP 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 KOHIICHTPHUPOBAHHOTO BOJIHOTO pacTBopa amMmmuaka. PactBop obeciseunBaercs. B Hero omyc-
KalOT KyCOUueK HIETKOBOI TKaHU U 3aKPBIBAIOT MPOOKOI. Uepe3 HECKOIbKO MUHYT TKaHb OKpalllu-
BaeTca. Pa3bepure mpoucxosimye mpoueccs Npu KPauieH .

Onwvim 6. Xpomamoepaghuueckoe pazoenerue Kpacumeineu.

1) Paszoenenue cmecu ¢ayopecyeuna u memuiernoso2o cunezo. B xonoukyl (10 —12 mMm),
3aMOJIHEHHYIO 15 T OKCHAa amroMUHUS B 3TaHOJIe, 3aMuBatoT cpasy 30 Mr cmecu ayopeciienHa u
MmeTriieHoBoro cuHero (1:1) B 20 mu atanona. Ilo mepe npoxosxaeHus: pacTBopa 4epe3 KOJIOHKY
HaOII01aeTCs pa3jielieHne CUHEN MOJI0Chl METHIIEHOBOTO CHHETO OT 3€JIEHO-KEITON MOJI0Ch (iy-
opecuernHa. MeTUICHOBBIN CHHHII BBIMBIBAIOT 3TAHOJIOM M3 KOJIOHKH B IPHEMHUK. 3aT€M MEHSIOT
MPUEMHHUK, U (IIyopecleH BbIMbIBAIOT BOJOW. [lomydeHHbIE pacTBOPHI BHIIAPUBAIOT, OMpee-
JSIFOT BBIXOJI KaXK/IOTO KPACHTEJIL.

2) Pazoenenue cmecu MemuieH08020 CUHE20 U MEMUI0B8020 OPaHICe8020. PaboTy MpoBo-
JISIT TIO BBIIIICONMUCAHHOM MeToauke. J{iist pa3aenenus 6epyT 40 MI cMECH METHIIOBOTO OPaHKEBOTO
u MetuiieHoBoro cuHero (1:3) B 20 mi sTaHoNa. METUIIEHOBBIN CHHUI BBIMBIBAIOT 3TAHOJIOM, ME-
THJIOBBIM OPaHKEBbII — BOJIOM.

3) Pa3nenenue cmecu - HadTOIOBOrO OPAaHKEBOTO U METUIIOBOrO f3- duonerosoro. Pa-
00Ty MPOBOJAT MO BbIILIEONUCAHHON MeToauke. [{nst paznenenus 6epyt 40 Mr cmecu

B- HadToNOBOrO OpaH:keBOro M MetuioBoro ¢guonerosoro (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-iponieHTHBINA pacTBOp PeHoa, |-mpoIeHTHBIN pacTBOp M-Kpe3oda, 1-mpo-
LEHTHBIA PacTBOpP n-Kpe30Ja, |-MpOIeHTHBIA pacTBOp MUPOrajlioa, 1-mpoLueHTHBIN pacTBOp pe-
30pIMHA, |-IPOLEHTHBINA PacTBOP FMAPOXUHOHA, |-IIPOLIEHTHBINA PacTBOp MUPOKATEXUHA, 1-Tpo-
LEHTHBIN pacTBop Xxiopua xenesa (l11), 3TunoBelii cnupt, consiHast KMcaoTa (KOHIL).

ObopyoosaHue: TUTIETKH.

OMnbIT IPOBOJAT € KaXabIM U3 (heHoJoB. B kax1yro mpoOupKy npuimBaioT mo 1 mi pac-
TBOpa COOTBETCTBYIOMIETO (PpeHoa U mpuOaBIsrOT Karutio xjopuna xenesa (1), [Mossnsercs wn-
TEHCUBHOE OKpallIMBaHue: Ul (heHoa — (PUOJIETOBOE, I M-Kpe30Jia — KpacHO-(HOJIETOBOE, IS
n-Kpe3oiia — TEMHO-CHHEE, JUIS MMPOKAaTeXWHA W THAPOXHHOHA — 3eJIEHO0E, IS Pe30pIrHa - GHo-
JIETOBOE.

Hanummre ypaBHeHus B3aumojieicTBusl GpeHosoB ¢ xyuopuaom xenesa (111). Yem oObsic-
HSETCS MOSIBIICHUE SIPKOW 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 OKpacKa B OIBITaX CO CHUPTOM U COJISTHOM KHCIIOTOM.

Onwvim 2. Peakyus ¢henona ¢ azomucmoii Kuciomou

PeakTuBbl: 5-mporieHTHBIN pacTBOp (heHosa, S-TIPOICHTHBIM PACTBOP HUTPUTA HATPHA,
KOHIICHTPUPOBaHHAsI CEpHasi KUCIIOTA.

O6opynoBaHue: TUTIETKH.
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B mpo6upky momerniarot 0,5 M1 KOHIIEHTPUPOBAHHOM CEPHOM KUCTIOTHI M TIPH OXJIAXKICHUN
no0aBmsioT 2-3 Karu pactBopa denona. K momydeHHOMY O€CIBETHOMY pacTBOPY MPHU OXJTAXKIC-
HUU TpUOaBISAIOT KaIUll0 pacTBOpa HuTputa HaTpusa. OOpasyercss MHTEHCHBHO OKpalleHHAas
cMmech. Hanmmmmre ypaBHEHUE peakiu.

Onvim 3. Obpaszosanue u pasznodiceHue heHoiImos

PeaktuBsl: (heHOI, 2 H pacCTBOp 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 rujipokcuaa Harpus. [locrenenno npoucxoaut pacrBoperue denona. Cmech HarpeBaroT
JI0 TIOJIy4€HHUSI OTHOPOTHOM KUAKOCTH. K 0XnakaeHHOMY pacTBOpPY HMPWIMBAIOT pa30aBiIeHHYIO
cepHyto kucioty. HabGmonaoT nmomyTHeHue pactBopa. Hanuimmrte ypaBHeHHE peakuu 00pas3o-
BaHUs (eHomsTa HaTpusa. OObACHUTE MPUUMHY TIOMYTHEHHS CMECH MIPHU PEaKIH C CEPHON KHC-
JIOTOH.

2) Peaxyus ghenona c consimu yeonoHou kuciomol. JInsi pOBEACHUS ONbITA B JIBE TIPOOUPKU
nomematotr mo 0,1-0,2 r ¢penona. B ogny npunmusatot 1-2 mi pactBopa kapOoHaTa HaTpus, a B
JIpYryro — Tako ke 00beM rujpokapdoHara Hatpus. HaOmronaercs au pactBopeHue geHona u
o0pa3oBaHHe OJTHOPOIHOM KHUIKOCTH B 00enx mpodupkax? O uyeM CBUIETENCTBYET 3TOT OIbIT?
Hanwmmure ypaBHeHue peakuuu kapbonara HaTpus ¢ ¢peHosoM. Kakue cBoiicTBa mposBisieT Qe-
HOJI TIPU PEaKIUH CO IIeJI0YaMHi U KapOOHATOM HaTpHs?

Onvim 4. Peakyuu snekmpogpunvrnoeo samewjenus 8 ghenonax. bpomuposanue

PeakTuBbl: 5-NIpoLIeHTHBINA pacTBOp QeHona, OpomMHas Boja.

O6opynoBaHue: TUTIETKH.

B npoGupky nomemator 1 mi BOAHOTO pacTBopa (heHoia U MPU BCTPSAXUBAHUH 10 KATUIAM
npubasisitoT OpoMHYI0 Boay. PacTBop obecriBeunBaeTcst 1 BbInaaaeT Oenslii ocanok. [Ipu mob6as-
JIeHUH U30bITKAa OPOMHOM BOJIBI OCA/I0K MIPEBPALIACTCS B JKEITHIN.

Hanummre ypaBHeHHE peakiuu OpoMHpoBaHUs (EHOIa U PACCMOTPUTE MEXaHU3M JIaH-
Horo npouecca. CpaBHUTE JeTKOCTh OpoMupoBaHus ¢eHona, OeHzona u toixyona. Kakoi mpo-
IYKT 00pa3yercs npu AecTBUM N30bITKAa OpOMHOM BOJIbI Ha TpruOpoMdeHnon?

Onwvim 5. Ilonyuenue u coiicmea NUKpUHOBOU KUCIOMbL

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

O6opynoBanue: BoasiHas OaHsI.

1) Honyuenue nuxkpunosoi kucromel. B mpodupke ocropoxkHo cmeruBarot 0,5r GpeHona
¢ 1,5MJ1 KOHIIEHTPUPOBAHHOM CEPHOU KUCTOTHI (msea!), 3aTeM CMECh HarpeBaroT 0 MOTyYSHUS
OJTHOPOJTHOM >KUIKOCTH. OXJIaXkIEHHYIO KHJIKOCTh OCTOPOKHO MEPETUBAIOT B IPOOHPKY, COZEp-
JKAIYo 2 MJI BOJIBI, U TIOCTETICHHO MPIJIMBAIOT JBIMAIIYIO a30THYIO KHCIOTY. PacTBop okpamu-
BaeTCs B TEMHO-KpacHBIN IBET. 3aTeM CMECh HAarpeBaroT 15 MUHYT Ha BOASHON OaHe, U TOCTe
OXJIQXJICHUS Pa30aBISIOT PaBHBIM 00BEMOM BOJBI. BEIIEISFOTCS JKeNThle KPUCTAUTBI THKPUHO-
BOW KUCJIOTHI.

2) Ceoticmesa nukpunogoti kuciomsel. B mpoOUpKy TOMENIAIOT HECKOJIBKO KPUCTAIUTOB ITHK-
PUHOBOM KHUCIIOTHI, 3 MJI pacTBOpa kapOonara Hatpus u 0,1 rimoko3sl. CMech HarpeBaroT U KU-
ISTAT HECKOJBKO MUHYT. OKpacka MEHSIETCS 70 KPOBAaBO-KPACHOH, a TPH TOAKUCICHHH CTaHO-
BUTCSI OPAaHKEBO-XKEJITOM.

Hanummre ypaBHeHHEe peakiiii HUTPOBaHUS (PeHOIA TPH MOTyYSHUH TUKPUHOBON KHC-
70Tl YeM BbI3BaHO U3MEHEHHE OKPACKH PacTBOpa MPH PEaKlUy MUKPUHOBOM KUCIOTHI C TIIFOKO-
301? OOBSCHUTE TIEPEXOIbI OKPACKH B 3aBUCUMOCTH OT pH pacTBopa.

Onwvim 6. Cynsghuposanue enona

PeakTuBsl: (heHOI, KOHIICHTPUPOBAHHAS CEPHAST KUCIIOTA.

Ob6opynoBanue: BosHas OaHsl.

K 3 M1 KOHIIEHTpUPOBAHHON CEPHOW KHUCIOTHI IMTOCTENICHHO MPHU BCTPSAXUBAHUU MTPUOAB-
ns10T 21 penona. (Ocmopoowcrno! @enon svizvieaem odxcozu!) CMech pa3auBaIOT B IBE IPOOUPKH.
B oxny u3 HUX TIOCTETIEHHO MO00ABISIIOT 3-5 MJT X070,1HOM BOJbL. [Ipu 3TOM (heHOIT BBIACISIETCS B
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BUJIE MYTH, MOABIIsAETCS 3amax. Jpyryio mpoOUpKy ¢ OAHOPOJHON CMEChIO HArPEBaIOT HA BOJISTHOM
OaHe 5 MUHYT U IIOCJIe OXJaKIeHUs ee BbuIMBaIOT B 10 mu1 xosonHo# Boabl. [lomyuenHas 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, PE30PIIMHA, 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. Okucnenue genonos

PeaktuBbl: pacTBOphl eHONA, MUPOKATEXUHA, PE3OPIMHA, TUIPOXUHOHA, THUPOTAJIIONa,
1-nponeHTHBIN pacTBOp NEpMaHraHaTa Kajius, S-IpOLEHTHBIN pacTBOp KapOoHaTa HaTpus, 1-1ipo-
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-
HOT'0 pacTBOpa HUTpaTa cepedpa. [Iporcxonut BocctanoBiieHue cepedpa. CKOpOCTh peakLuu pasz-
anyHa. O4YeHb MENJICHHO BOCCTaHABJIMBAET cepeOpO pe30pIUH, TUAPOXUHOH U MUPOKATEXUH —
MHTEHCUBHee. bpicTpee Bcero okucisiercst muporaiioi. Ero pacTBop cTaHOBHTCS KOPUYHEBBIM U
Ha NMOBEPXHOCTH BbIJIENIAETCS IEHKA METAIIIMUECKOTo cepedpa.

Jlabopamopuasa paboma Ne 13
Anvoezuodwvl 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
KHCJIOTE JOOABISAIOT TaKoe K€ KOJIM4ecTBO 10-IPOIIEHTHOrO pacTBOpa YKCYCHOTO ajbJAeruia u
TOKE OCTaBJISAIOT ee. Uepes HECKOJIbKO MUHYT B MpoOupKe ¢ popmanbaeruoM nosisisercs ¢puo-
JIeTOBasi OKpacKa, a B IPOOMPKE C YKCYCHBIM QJIbJIETHAOM - PO30BO-(HOIETOBAS.

[Ipu nobGaBneHuu K OKpameHHbIM pacTBopam 1o 0,5 MJI KOHUEHTPUPOBAHHON COJISTHOU
KHCJIOTBI IPOUCXOMAST CIIEAYIOIINE U3MEHEHUS: OKpacKa B MPOOUPKe ¢ (HhopMalbIeTua0M Mepexo-
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-
MIPOIICHTHOTO pacTBopa pe3opumHa U 1 mi 10-miporieHTHOTO pactBopa hopmanpaeruaa. [lumer-
KOI OCTOPOXHO MO CTEHKE 00aBIAIOT 1-2 MJT KOHIIEHTPUPOBAHHOMN CepHOM K1cnoThl. Ha rpanuie
JBYX KHUJIKOCTEH MOSABIISETCS MAIMHOBOE KOJBIIO.
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3) Ilonyuenue ykcycHo2o anvoecuoa okucieHuem smunoso2o cnupma oxcuoom meou (11).
JIist mony4YeHusT YKCYCHOTO ajbJIeTHAa CMAuMBalOT CIHPTOM CTEHKHU Cyxoi mpooupku. 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 KemouHos ¢ 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.. HabmronaroT nosiBiieHre KpacHO-(HOJIETOBOTO OKpAIIMBaHUs, KOTOPOE MIPU CTOSTHUH TIe-
PEXOIUT B XKENTOE, a B CIIyYae alleTOHA — B BUIITHEBO-KPACHOE.

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

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 3aKphIBAIOT MPOOKOI, N30THYTOH MO TYIBIM YTJIOM, 3aKPETUISIOT B JIalKe
HITaTHBa C HAKJIOHOM B CTOpOHY IpoOku. KoHel ra300TBOAHOI TpyOKH OMyCKalOT B IPOOUPKY —
npu€MHUK ¢ 1,5-2mi1 gucTrimupoBaHHOM Boabl. CHavasa mporpeBaroT BCIO MPOOUPKY, 3aTEM IPO-
KaJIMBaloT e€, HaunHas co 1Ha. Cob IUIAaBUTCS, 3aTe€M pazjaraercs ¢ 00pa3oBaHHEM 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
IPY paCTBOPEHUU LEJLTYJI0ON1a, CMa3bIBAIOT CTEKIITHHYIO MJTH JEPEBSHHYIO IJIACTUHKY; TIOCTE HC-
napeHus areTroHa odpasyercs cioi saka. CMauynMBalOT alleTOHOM KOHIIBI IBYX KYCOYKOB IIEJITY-
Jouja (MU KUHOIUICHKH), yepe3 1-2 MUHYTHI HAaKJIaJbIBAIOT UX APYT Ha JAPYyra U CIaBIUBAIOT.
[Tocie BbICHIXaHUS alleTOHA KYCOYKH CKIICHBAIOTCSI.

Onwvim 3. Peakyuu Hyk1eouibHo20 npucoeouHenus K KapOOHUIbHOU epynne

PeakTuBsl: HackIIeHHBIH pacTBOp THApocynbdura HaTpuss NaHSOs, antetoH, 10-mporeHT-
Hb1it pactBop HCI, 10-nponenTHsiit pactBop Na2COg.

O6opynoBanue: jej, MpeIMeTHbIE CTEKIa, MUKPOCKOII.

B npo6upky HaluBaroT 3 MJT HACHIIIIEHHOTO PacTBOPA I'MJIPOCYIIb(GUTA HATPUS U IPU dHEP-
THYHOM BCTPSIXUBaHHH M00aBisitoT 1 mit arieroHa. Cmeck pasorpeBaercs. [Ipu ee oxmmaxaeHuu B
JeITHOM BOJIE BBINAIAET KpUCTAIIMUECKUi ocanok. Eciu ocanok cpasy He mosiBisieTcsi, TO KpU-
CTaJUIM3ALMIO BHI3BIBAIOT TIOTUPAHUEM CTEKIISTHHOM MaJOYKO CTEHKH MpoOupkHu. [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 ¢ TUAPOCYIb(GUTOM HATPUS U PACCMOTPUTE €€
MexaHu3M (An). BoaMoxkHa 11 peakius ¢ METHIIITHUIIKETOHOM WJIH TUATHIIKETOHOM?

Kpucramisl rupocynbpuTHOro MPOU3BOJHOTO alleTOHA OT(QUIBTPOBBIBAIOT M MEPEHOCAT
B JIB€ MpoOupKu. B onHy nmpoOupky npunuBatoT 1 M 10-IpoIieHTHOTO pacTBOpA COJITHOW KHC-
70THL, B Apyryto — 1 M 10-mporiertHoro pactBopa Na2COs. Crerka HarpeBaoT NpoOUpKH U OT-
MEUaroT 3amax BhIICIAIONIMXCS TapoB. (Hroxams ocmopooicro!)
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Hanumure ypaBHeHUs STUX peakivi.

Onbim 4. Peaxkyuu oxucnenus anboe2udos

PeaktuBbl: ¢popmanun (40-porieHTHBIM 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 amMmuauHbiM pacmeopom 2uopoxcuoa cepebpa (peakyus
«cepebpsanozo 3epxanay). [l nomydeHus «cepeOpsHOro 3epkaiay HeoOX0qMMO CHavaa XOpOoIIo
BBIMBITH IPOOUPKY. {7151 3TOr0 B MpoOHpKe KUTIATAT (OCTOPOKHO!) B TeUeHHE 1-2 MHUHYT OKOJIO 5
M1 10-IIpOLIEHTHOrO pacTBOpa THAPOKCHA HATPUS, A 3aTEM CIIOJIACKUBAIOT €€ TUCTHIIIIMPOBAH-
HOU BOIOW. B BEIMBITON NMPOOHPKE TOTOBAT aMMHAYHBIN PAacTBOp THAPOKCHIA cepedpa: K 2-3 mi
1-nponieHTHOrO pacTBOpa HUTpaTa cepedpa NPUOABIISIIOT MO KAIUISIM IIPU BCTPSAXUBAHUM S-TIpoO-
LEHTHBIA PacTBOpP aMMHaKa /10 Te€X Mop, MOKa 0O0pa3yIoLIUiics cHavYala 0CcaloK MOJTHOCTHIO pac-
TBOpUTCA. MI30BITOK aMMHaKa B pacTBOPE CHUXKAET UyBCTBUTEIBHOCTh peakuuu. K nonyyeHHomy
OeclIBETHOMY PacTBOpPY MPUOABIAIOT HECKOJBKO Kareib S-MPOLIEHTHOTO pacTBopa dopMabie-
THJIa U OITyCKAIOT MPOOMPKY Ha HECKOJIBKO MUHYT B BoAsHYI0 6anro (60-70 °C). Ha crenkax mpo-
OMpKH MOCTENEHHO BBIACISAETCS CJoi cepeOpa B BHJE 3epKalia, HHOTAa cepedpo BBIICISIETCS B
BUJIE TEMHOTO OCaJKa.

Hanummure ypaBHeHHs peakiuii 00pa30BaHHsS aMMHAYHOTO PacTBOPA TUAPOKCHIA cepedpa
¥ OKHUCIICHHS UM (opMalibIeTHAa 10 MypaBbUHOM KucioThl. [logdepure koaddunments. Bery-
MAET JIM B 3Ty PEAKIIMIO alleTOH U IPYTHe KETOHBI?

2) Okucnenue gpopmanvoecuoa uopokcuoom meou (11). B mpobupky HaauBaroT 2 M 5-
MPOLIEHTHOTO pacTBopa hopmanpaeruaa, 2 mia 10-mpoLeHTHOrO pacTBOpa TUAPOKCUIA HATPUS U
IIPY BCTPSXUBAHUU JOOABIISIOT 110 KAIUIsIM 2-TIPOICHTHBIN pacTBop cynbdara meau (11) go moss-
JIeHUs Hercue3arolleil B3BecH. BepXHIOI0 4acTh KUAKOCTH HAarpeBaroT 10 Havana kuneHwus. ['o-
ny0ast OKpacka MEHSIETCSl Ha JKEJITYI0 (0Ca/IOK), a 3aTeM Ha KpacHYI0 (0Ca/I0K). DTa peakiius, KakK
U peakIusl «CepeOpsTHOTO 3epKajiay, IBISETCS] KaueCTBEHHOW peakIueil Ha anbAerH/Ibl.

Kakue coeanHeHus Meau MMEIOT TOJIyOylo, *KENTyI0 M KpacHyr okpacky? Hamummre
ypaBHEHHE peakIuu okucieHus ¢opmanbaeruaa ruapokcuaom menu (1) B MypaBbuHYyIO 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 benzanvoeauoa

PeaxkTuBbl: OeH30MHBIN anbaeruj, aineTroGeHoH, aMMUAYHBIM pacTBOp OKcHaa cepebpa,
pacTBOp MepMaHTaHaTa Kajus, 2 H paCTBOP CEPHOI KUCIOTHI.

O6opynoBaHue: 9acOBbIE CTEKIIA, TPOOUPKH, BOPOHKA, BOJISTHAS OaHS.

A) Ha oaHo 4acoBoe cTekJI0 oMemaroT 1-2 karm OeH30HHOro aibJeruaa, a Ha Apyroe
— 1-2 karum anetoeHOHa U OCTAaBJISIOT CTOATH Ha Bo3ayxe. Uepes 1-2 4 Ha OJHOM M3 CTEKOJ
HOSBIISIOTCS KPUCTAIUIBI OCH30MHOM KUCIOTHI. MI3MeHseTCst I BeIeCTBO Ha APYTOM CTeKJie?

b) B nBe TmiaTenbHO BRIMBIThIE TPOOMPKH MOMEIIAIOT IO 1 MJI aMMHAYHOT'O PacTBOPA OK-
cuza cepedpa 1 100aBIISIOT B MepBYIo 1-2 Karum OeH3allbJeruia, a Bo BTopyto — 1-2 kamu are-
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 MpHU BCTPSIXMBAHUH Ha BOASHOM OaHe 10 MCUEe3HOBEHMSI 3araxa OeH3anbaeruia, nocie
3TOro J100aBISAIOT HECKOJIBKO Kamenb cnupTa ((puojeToBas OKpacka Mcye3aeT). 3aTeM ropsyuil
pacTBOp OT(GUIBTPOBBIBAIOT OT OYporo ocajka uepe3 ckiaguatelii GpuibTp. [Ipu moaxucieHun
OecrBeTHOTO (prutbTpaTa paz0aBICHHON CEPHOM KHCIOTOW BBIJCISIIOTCS KPUCTAILIBI OCH30MHON
KHCJIOTBI, XOPOLIO pacTBOPUMOM B ILEJI0YAX U ropsYe BOJAE, HO MaJIOPACTBOPUMON B XOJIOJAHOU
BOJIC.
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Kakwue npouiecchl MpoucxoasiT ¢ KapOOHUIBHBIMU COSAMHEHUSIMU B JJAHHBIX OMbITax? Yem
OOBSICHUTh Pa3IMYHOE NOBEJCHHE OCH3albIeruia U aneTopeHoHa B MPOBEACHHBIX OMbITax?
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 ajpjeruaa?

6. Peaxyuu 3ameujenus KapOOHUIbHO20 KUCIOPOOd.

PeakTuBBI: YKCYCHBIN aJIbJICTH]I, allETOH, HACHIIIICHHBIN PAacTBOP COJITHOKHUCIOTO (heHWUII-
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 TPOOMPKH HAOIII01aeTCs BIICIEHNE yIiieKucioro rasa. [Ipodupky c
MOJYYEHHBIM PACTBOPOM OXJIAXAAIOT B CTaKaHE CO JIEJSHOM BOJOH, a 3aTteM Jno0aBisor 0,7mi
aleToHa MpH BCTpsaxuBaHuu. CMech pa3orpeBaeTcs, CHOBA BbIAEISAETCS YIICKUCIIbIN Ta3 U MOsB-
JSFOTCSE OeclBETHBIE KPUCTAILIBI OKCHUMa ateToHa. [Ipu nanpHeimem oxaakaeHnu NpoOUpPKH 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: ITATUB C TPOOUPKAMHU.

B npoGupku BHOCAT 110 0,5T ClIeAYIOMIMX KUCIOT: MypaBbHHOM, YKCYCHOM, MacIsIHOH (MTi
M30MAacCIIIHOM ), CTEapUHOBOM U 100aBIIAOT 10 2 Ml BoJibl. CozeprkuMoe MpoOupok B30aIThIBAIOT,
€CIIM KHCIIOTa He pacTBopsieTcs, MpoOupKy HarpesatoT. [locie oxyiaxaeHus: 0OTMEYaroT pacTBO-
PUMOCTB B BOJIE B3SITBIX JIJIS OIBITa KHUCIIOT.

OnbIT NOBTOPSIIOT, HO B KAYECTBE PACTBOPUTEIIS UCHOIB3YIOT JUATUIIOBBIM 3dup (Mam
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 ¢unbTpoBanbHOit OymMard HAHOCAT MO KaIlle pacTBOPOB OPraHMYECKUX U He-
OpraHMYECKUX KHUCJIOT U IO MIKane onpenessitoT pH 3tux pactBopoB. Pe3ynabTaTsl OMBITOB 3amu-
CBIBAIOT B paboueil TeTpaiu.

Onwim 3. [lonyuenue u ceoticmea mMypagouHou KUCI10mbl
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Peaxtusbl: xmopodopm, 10-ipoIIeHTHBIN PacTBOp THAPOKCHIA HATPHsl, |-TIPOIEHTHBIN
pacTBOp HUTparTa cepedpa, S-MPOLEHTHBIN PacTBOp aMMHaKa, MypaBbHHAsS KUCIOTa (WiH Gop-
MHaT HaTpusl), KOHLIEHTPUPOBAaHHAs CepHAas KUCIO0Ta, 10-IPOLEHTHBINH PacTBOP CEPHOI KUCIIOTHI,
S-npouentHsiit pactBop KMnQO4, n3BecTkoBas Boaa.

Oo6opynoBanue: 6aHM BOASIHbIE, N30THYThIE ra300TBOHBIC TPYOKH, MUMETKH, LITATHB C
IPOOUpPKaMH.

1) Ionyuenue mypasburotl Kuciomol 2uOPoIU3OM XA0pogopma. B mpoOUpKy HaIHUBAIOT 5-
6 xanesnb xjJopodopma, 106aBisoT 2-3 Mt 10-IpOLIEHTHOTO pacTBOpa THAPOKCHIA HATPHS U TIPU
BCTPSAXMBAHUU OCTOPOKHO HarpeBaroT B TeueHHe 3-4 MUHYT. CMech He JO0JDKHA KUIETh, TaK KakK
XJIOPOPOPM MOKET UCHAPUTHCSL.

Hanummire ypaBHeHHe peaklUM MOJTy4YE€HUS MYpPaBbHMHON KUCIOTHI TMIPOJIM30M XJIOPO-
dopma (B me04HOM cpene 0Opa3yercss CoJib MypaBbHHOM KHCIOTHI — OpPMHUAT HATPUS).

2) Bzaumooeticmeue MypasbuHoll KUCIOMbL C AMMUAYHBIM PACMEOPOM SUOPOKCUIA cepe-
bpa (peaxyus “cepebpsinoco 3eprana’’). B MoyeKkysie MypaBbUHOW KHUCJIOTHI UMEETCS allbJIeT U/~
Hasl TpyIla, I03TOMY OTKPBITh €€ B PACTBOPE MOXKHO PEAKLUAMH, XapaKTePHbIMU Ul ajbJert-
JIOB, HAaIIlpUMEp peakLuel “cepedpsHOro 3epkaia’.

B npoGupke rotoBsIT aMMuauHbli pacTBOp Tuapokcuia cepedpa. st aroro x 1-2 mi 1-
MPOLICHTHOT'O pacTBOpa HUTpaTa cepedpa no0asisroT 1-2 karu 10-mpoiieHTHOTo pacTBOpa TH/I-
pokcua HaTpusi, 00pa30BaBLIMIiCA 0CATOK OKCHJIA cepedpa pacTBOPSIOT, J0OABIIAA O KaIlisM 5-
IIPOLIEHTHBIN pacTBOp aMMHaka. K noiayueHHOMy npo3payHoMy pacTBopy AobasisitoT 0,5 mit 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-
TaJIJIMYECKOe cepeOpo BbIAEISAETCS B BUJE 3€PKAJIbHOIO HajleTa Ha CTEHKaX IPOOUPKY WK B BUIE
TEMHOT'0 OCaJIKa.

Hanummre ypaBHeHHe peakLuu OKUCIeHHs (opMHaTa HaTpUs aMMHAYHBIM PacTBOPOM
ruipokcuaa cepedpa u noadepure KodpHUIUEHTH METOIOM 3JIEKTPOHHOTO OanaHca.

3) Oxucnenue mMypagouHou KUCIOMbl NEPMAHSAHAMOM Kaauss B mpoOHPKY MOMEIIAroT
npumepHo 0,5 T MypaBbUHOM KHCIOTHI WK ee conu, 0,5 M 10-nporieHTHOro pacTBopa CepHOI
KucnoThl M 1 mit S-nporientHoro pactBopa KMnOs. TIpoOupky 3akpbiBatoT IpoOKOH € ra3zooT-
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: anerat HaTpus, aleraT KajblMs, KOHIEHTPUPOBAHHAs cepHas kuciora, 10-
MIPOLIEHTHBIA PacTBOpP CEPHOM KHUCIOTHI, JeJiiHas yKCycHasl KuciaoTa, 10-mpoueHTHbIN pacTBOp
YKCYCHOW KHCIIOTBI, METHUJIOBBII OpaHKEBbIH, paCTBOpP CUHETO0 JIAKMYCa, 1-IIPOILIEHTHBIN CIIUPTO-
BOI1 pacTBOp (peHondranenna, 1 0-npoueHTHBIN pacTBOp alieTaTa HaTpHUsl, 3-MIPOLIEHTHBIN PacTBOP
xnopupa xenesa (111), 10-nmponenTHBIN pacTBOp KapOOHATa HATPHS, METAJUIMYECKUI MAarHUiA, OK-
cun Menu (1), 1-mpoIeHTHBIH pacTBOp MEpMaHraHaTa Kaylusi, S-TPOLEHTHBIA PacTBOP CEPHOI
KHCJIOTHI, CUHSS JIJAKMYycOBasi Oymara.

O6opynoBaHue: U30THYTHIE FA300TBOAHBIE TPYOKH, MPSIMbIE Ta300TBOJHBIE TPYOKH C OT-
TSHYTBHIM KOHIIOM, XuMU4eckue crakanbl (50-100 mur), e, mratus ¢ IpoOUpKaMH.

1) Ionyuenue yxcycrnou kuciomst us ee conei (msea!). B npobupky momemaror 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) Kpucmannuzayus ykcycHotl kuciomul. YKCyCHasi KHCIIOTa HIMEET TeMIIepaTypy IUIaBlie-
Hus +16,6 °C. Tlpu oxnakIeHUM OHa KPHUCTAJLUIN3YETCs, IPUYEM €€ KPUCTAJUIbl IIOXO0KHU Ha JIe],
HO3TOMY O€3BOJIHYIO YKCYCHYIO KHCIIOTY IPUHATO Ha3bIBATh «JICISHOW».
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[Tpobupky c 1-2 M1 IeITHON YKCYCHOM KHCIIOTHI CTaBAT HAa HECKOJIBKO MHUHYT B CTaKaH CO
ap0M. OTMEUalOT BUJ KPUCTAIIIOB.

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 pacTBopa 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 MPUINBAIOT 2-3 MII JIEJSTHOM YKCYCHOM KMCIIOTBI.

UYro Bel HaOmonaere? Hanumurte ypaBHeHHe peakuuu. Kakoil BbIBOJ MOXHO CAEIaTh 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.

Hammmnre ypaBHeHUE peakuu.

7) O6pazoeanue u 2uoponus ayemama sxcenesza (111). B npodbupky Hanusaror 2-3 karm 10-
IIPOLIEHTHOT'O pacTBOpa aleTaTa HaTpUs U MPUOABISAIOT HECKOJIBKO Kareidb 3-IPOLIEHTHOTO pac-
TBOpa xyopuaa xenesza (l11). IlosBnsercs xenToBaTo-KpacHOE OKpalllMBaHHE PAacTBOpA BCIIEA-
CTBUE 00pa30BaHUsl PAaCTBOPUMON KOMILJIEKCHOW COJIM — XJIOPUJA OCHOBHOI'O IeKcaaleTara ske-
nesa (I11) [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 BUIe XJIOMbEB KPaCHO-OypoOTo IIBETA.

Hanummre ypaBHeHus peakuuii: oOpa3zoBanus anerata xeinesa (l11) u ero runponuza. Oty
pPEaKLUIO IPUMEHSIOT Ui YJAJIECHUS U3 pacTBOPa MOHOB TPEXBAJIEHTHOTO Xkeie3a. AHAIOTUYHO
pearupyot ¢ xsopujom xkenesa (111) mypaBbuHas u NponMOHOBas KUCIOTHI.

Onwim 5. Ilonyuenue u ceoticmea npedenvbhblx GblCUIUX KUCTIOM U UX COJlel

PeakTuBbl: MbLJIO (CTPYKKH), 1-TIPOLIEHTHBIN BOJHBINA pacTBOP MbLIa, CIHUPTOBOU PACTBOP
MbLIa, 10-IPOLIEHTHBIN pacTBOp CEpHON KHUCIOTHI, 10-ITPOLIEHTHBIA PACTBOP COJITHOM KUCIIOTHI,
10-miporieHTHBIN PacTBOpP YKCYCHOW KHCIIOTHI, S-TIPOIIEHTHBINA pacTBOp ameraTa CBUHIIA, S-TIPO-
LIEHTHBII PAacTBOP XJIOpUAA KalbIIMs, S-POIICHTHBIA pacTBop cynbdara meau (1), 1-mpouent-
HBI COUPTOBOM pacTBop ¢eHondTanenHa, 10-npoueHTHbIM pacTBOP MMAPOKCHAA HATPHUS, XJIO-
pHUIl HaTpusl, AUITUIOBBIN 3Qup, OeH301 (MM KEPOCHH, CKUMUAAP), CTEAPHH, MOJCOTHEUHOE
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 TUATHIOBOM 3(dupe (6e3 HarpeBaHus) U J00ABIAIOT 2 Kariu 1-mpo-
IIEHTHOT'O CIIMPTOBOTO pacTBopa (penonranenHa. 3aTeM Mo KarsiM NpuinBaioT 10-poreHTHbINA
pacTBop ruapokcuia Hatpusd. IlosBisromascs BHayane MaJlMHOBasi OKpacka nc4e3aeT MpH BCTPs-
XUBaHUU.
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Hanummre ypaBHeHUE peakiui CT€apUMHOBON KHCIIOTBI ¢ THAPOKCUAOM HaTpus. (CteapuH
NpEeCTaBIseT COO0W 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 JCUPHBIX KUCIOM U3 Mblid. B crakane pacTBOPSIOT | I' MBUIBHOM
cTpykku B 10 mu1 quctripoBaHHOW Boabl. IlodydeHHBIN pacTBOp pa3iavBaroOT B YETHIPE IIPO-
oupku. K ogHol yacTu npuirBaroT 2 Mil 10-IIpOIICHTHOTO pacTBOpa CEPHON KUCIIOTHI.

Uro Bbl HaOmogaeTe? Hanummure ypaBHEHHE pEaKIIUH.

CMech HarpeBaroT OYTH 110 KuIeHus. PacruiaBuBLInecs JKUpHbIe KUCIOThI BCIUIBIBAIOT B
BUJIC CJIOS, 3aTBEPACBAONIETO MPH OXJIKICHUH MpoOupku. Kakue BhICIINE MpeaeTbHbIE KUC-
JIOTHI BXOZSAT B COCTaB MbLIa?

K oxmaxxneHHoi cMecu 100aBIsOT 3 MIT TUATHIIOBOTO ddupa. [[poObupku 3aKphIBatOT KOP-
KOBBIMHU IPOOKAMU M SHEPTUYHO BCTPSIXUBAIOT. BOIHBIN ClI0M CTaHOBUTCS MpO3padHee, 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 ceolicmea mvlaa. B 1Be NpoOUPKH HAIMBAIOT 1O 2-3 KaIlIH 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 JOBOJBFHO YCTOWYHMBAs MOJOYHO-Oenasi SMyJIbCUs, B TIPOOUPKE C BOJOW KamelbKu
MacJiia BBIAEISIOTCS. M [TOCTENIEHHO BCILIBIBAIOT: 3MYJIBCHSI Maclla B BOJIe HEycToiuMBa. Moromiue
CBOICTBa MblJIa OOBSICHSIOTCS €70 AMYJIBIUPYIOIIMMH CBOMCTBAMH, TOHWKAIOIIUMHU [TOBEPXHOCT-
HOE HaTSHDKEHME KalleJeK Macilia. JTO MPUBOIUT K 3HAYUTEIbHOMY YBEIWYEHHUIO YCTOMYMBOCTU
MIEHBI U AIMYJICHUH.

Onvim 6. [lonyuenue 6eH30UHOU KUCIOMbI OKUCTIEHUEM MOLYO0Id.

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

Ob6opynoBaHue: KpyriogoHHas koia6a Ha 50 i1, mpoOKa co CTEeKISIHHOM TpyOKoil, ¢ap-
¢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 BCTaBJIEHHOW B HEE€ BEPTHKAIBbHO CTEKJISTHHOW TPYOKOM.
Cwmech kunataT 1 4. (OOpaTuTe BHUMaHUE HAa U3MEHEHHE OKPAaCKU pacTBOPA M MOSIBICHHE TEM-
HOTO ocajka.) Eciu okpacka nepmaHranaTta mojHOCTBIO HE HCU€3aeT, TO NPUOABISIOT HECKOJIBKO
Karesb cnupTa A0 obecueunBanus. (OObsICHUTE, TOUYEMY MPOUCXOJUT 0OECIIBEYMBAHUE TIPH JI0-
OaByieHnu criupTa.) BeraenuBminiicss TeMHBIN OCaloK OT(QUIBTPOBBIBAIOT, MPOMBIBAIOT HEOOIb-
IIMM KOJIMYECTBOM ropsiueii Boabl. duibTpat ynapusatoT B happopoBoii yaiike Ha BOAsIHOM OaHe,
OT(QUIBTPOBBIBAIOT OT BBIMNABIIUX TEMHBIX XJIOMbEB, OXJIAKIAIOT U MOJKHUCISIOT CEPHOM KUCIIO-
TOW 1O KOHTro. BeinaBinyto 6€H30iHYI0 KUCIOTY OT(QWIBTPOBBIBAIOT Ha BOpOHKE. JJIs O4MCTKU
KHCJIOTY BO3TOHSIOT (T. Tu1. 122°C).

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

PeakTuBbl: OeH30liHas, CAIMLIUIIOBAs] U KOPUUHAs KUCIOThI, OpoMHas BoJa.

OO6opynoBaHue: TUIETKA, CUHSS JJAKMycOBasi Oymara.

B Tpex mpobupkax roToBsAT HaChIILIEHHBIE PaCTBOPHI OEH30MHOM, CATMIIUIOBOI U KOpHY-
HOM KUCJIOT B 3 MJI BOJbL. B Kaxkayto 13 mpoOHpoK J00aBIIAIOT HECKOIBKO Kanelb OpOMHOM BOJIBI
1 HAOJIIOMAIOT 3a MPOUCXOIAIUMU U3MeHEHUSIMHU. (OOBSICHUTE MEXaHU3M JaHHBIX peakiuid.) K
npoOUpKaM TMOAHOCAT BIAKHYIO CHHIOIO JIaKMyCOBYyI0 Oymary. UTto mpu 3ToM HaOmomaercs?
Hanummure ypaBHeHUS peakiui.
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Onvim 8. Bzaumooeticmeue 6eH30UHOU U Catuyunosol kuciom c xaopuoom dxcenesa (111)
PeakTuBbI: OCH30IHAS U CATMIIMIIOBAsE KUCIIOTHI, pacTBOp xsopuia xxenesa (111).
O6opynoBaHue: MUMETKH.

B onany npoOupKy MoMemnarT HECKOJIBKO KPUCTAJUIOB OCH30MHOWM KUCIIOTHI, B APYTYIO —
CAJIMLIUIIOBOM, a 3aTeM IMPHJIMBAIOT HECKOJIBKO Karesb BOJAbI U HarpeBaioT. K mosydeHHbIM pac-
TBOpaM KUCIOT 1o0aBisitoT o karuie 0,1 H pacTBopa xiopuaa xenesa (111).

OO0bsacHUTE pa3Inyie B U3MEHEHUH OKPACKU PacTBOPOB.

Onwvim 9. Ilonyuenue u ceoticmsea 3¢hupos Kuciom

PeakTuBbl: OeH30MHAA U CANULIUIIOBAsT KUCIOTHI, JISASHAS YKCYCHAasl KHCIOTa, STHUIIOBBIMI
CIUPT, KOHLEHTPUPOBAHHAS CEPHAsi KUCJIO0TA, KOHLIEHTPUPOBAHHBIN paCTBOP IMAPOKCHUIA HATPHS,
HACBILICHHBIN PACTBOP XJIOpUJIA HATPUS, KOHIICHTPUPOBAHHAS COJISIHASI KUCIIOTA, dTHIIAlleTaT, ac-
HUPHH.

Ob6opynoBanue: crakanbl xumuueckue Ha 50 M1, BoasgHas OaHs, TEPMOMETPbI, 0OpaTHbIE
XOJIOUIBHUKY K IPOOUPKAM.

1) Ionyuenue smurayemama. B cyxyto nmpoOUpKy HaJHBaIOT 2 MJI STHJIOBOTO CIHPTA, 2
MJI JIEITHOW YKCYCHOW KHCJIOTHI M | Karutio KOHIIEHTPUPOBAHHOW CepHOW KHUCIOTHL. [IpoOupky
3aKpBIBAIOT MPOOKOH ¢ 0OpaTHBIM XOJOJUIBHUKOM U HArpeBarOT Ha BOAsSHOU OaHe 5-10 MUHYT
nipu Temmepatype 70°C.

PacTBOp OXJaXKAAIOT U K COACPKUMOMY MIPOOUPKHU MPUIUBAIOT 3-4 MII HACHIIIIEHHOTO pac-
TBOpa XJIOpHJA HATPHs. DTUIIALlETaT B MPOIecce BHICATMBAHUS BCIUIBIBAET, 00pasys cioil Oec-
[[BETHOM YKUJKOCTHU C MPUATHBIM 3aI1aXOM.

PaccmoTpuTe MexaHu3M peakiuu drepudukanui. B uém 3akimrodaeTcst poib CepHON KHC-
notel? [Touemy npu go6aBieHnn U30bITKA CEPHOM KUCIOTHI CIIOKHBIN 3¢pup He 0OpazyeTcs?

2) Ilonyuenue uzoamunrayemama. I1oBTOPSIOT npeablaynmid onbIT. [lociie oxaxaeHus
MPOOUPKH €€ CONIeP)KUMOE BBUIMBAIOT B B APYTYIO MPOOUPKY ¢ 2-3mi1 JenssHoi Boabl. M30amua-
L[eTaT BCIUIBIBAET Ha MOBEPXHOCTh BOABI. OllylyaeTcs 3anax IrpymneBoi 3cCeHIH (M30aMuialie-
TaT pa3ApakaeT BEpXHUE JbIXaTeIbHbIE IyTH).

Hanummre ypaBHeHHe peakiuy 00pa30BaHUS U30aMUIILIETaTa U PACCMOTPUTE MEXAHU3M
peaxkuuu.

3) Honyuenue cnoxcuvix 3¢hupos ben3otHol u caruyuiosou kuciom. B mpodupke cMerm-
BarOT 5 MJI CIIUPTA C 2 MJI KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI TpH oXnaxkaeHuu. CMech pase-
JISIIOT Ha JIBE YaCTH: K OJJTHOM Ipu BCTpsAXUBaHUM A00aBiisitoT 0,5T O€H30MHOM KUCIOTHI, a K Apyroi
— 0,51 canuuunoBoii kKucnoTsl. [IpoGupku 3aKpbIBAIOT MPOOKAMH ¢ 0OpaTHBIMH BO3TYLITHBIMH XO-
JTONWJILHUKAMU M KUIISATAT HA BOJSIHOM OaHe 15 MHHYT, a 3aTeéM BBUIMBAIOT B CTaKaHbI C 15 M
BOJ1bl. Ha moBepXHOCTH BOBI MOSIBIISIETCS CIOM CI0XKHOTO 3(hHpa ¢ CUIIbHBIM XapaKTepHBIM 3ara-
XOM.

Hanummre ypaBHeHHe peakiuy dTepuuKaniy OeH30MHON U caluIIoBoi KucioT. Pac-
CMOTPHUTE MEXaHU3M ITHX PEaKIIHA.

4) I'uoponuzbenz03munosoo s¢gpupa. K HECKOIBKUM KaIlIsIM OCH303TUIIOBOTO d(upa MpH-
0aBysrOT 1-2 MJI KOHIIEHTPUPOBAHHOTO PACTBOPA TMAPOKCHIA HATPHS, CMECh KUIISTIT Ha BOASIHON
6ane B TeueHne 10 MUHYT IpU BCTPAXMBAHUU. 3aT€M CMECh OXJIKIAIOT U MOJKUCIISIOT KOHIICH-
TPUPOBAHHOW COJISTHOM KMCIIOTOM. Bhimamaer ocanok.

OOBsicHUTE POUCXOAIINE U3MEHEHUS.

5) T'uoponus smunrayemama. B nBe mMpoOMPKH HANIMBAKOT MO 2-3 M dTHiamerata. B
nepByto 100aBisoT 1 Mit 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 BoAAHOM Gane (70-75°C) B Teuenue
10 MunyT.

Ilocne okOHUaHUS OMNbITA CPAaBHUBAIOT, HACKOJIBKO YMEHBIINIIOCH KOJIMYECTBO dTUIIALIE-
TaTa B K&KIOU MPOOUpKe, U JIENaI0T BBIBOABI O CKOPOCTH THAPOIIN3A CI0KHOTO 3(pHpa B 3aBUCH-
MocTH oT pH cpenbl.
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Hanummre ypaBHeHus: 1 MEXaHU3MBbI THAPOJIN3A ATUIIALIETaTa B KUCIION U IIET0YHOU cpe-
nax. [Touemy peakuus MeI0YHOTO THAPOIN3a HEOOpaTUMa, B OTIUYHE OT KUCIOTHOTO?

6) I'uoponus acnupuna (ayemuncaruyunosou kuciomet). Pacrsopstor 0,1-0,2 r acnupuna
B 3-5 mu1 Boabl. PacTBop paspenstor Ha ase yactu. K ogHol n3 Hux npubasistor 1-2 kamuum pac-
tBOpa xsopuaa xkeinesa (11). [Ipu s3Tom okpacka He u3MeHsieTcs1. J[pyryro 4acTh pacTBOpa KUIIATAT
B IIPOOMPKE HECKOJIBKO MHUHYT, IIOCIE OXJIAXACHUS NMPUOABIAIOT 1-2 Kamiu pacTBopa XJopuiaa
xkenesa (111). TIpu aTom nosiBsieTCs: KpacHOBATO-(PHOJIETOBOE OKpAIlIMBaHUE.

Yem 00bsACHSAETCS pa3inyie B OKpallMBaHUU pacTBOpoB? Hamumure ypaBHEHNE peakMK
acmupUHa C BOJIOM.

Jlabopamopuasa pavoma Ne 15
Henpeoenvnvie kKapooHoevle KUCIOMbBL U HCUPDL

Onwvim 1. Ceoticmea 01euH0801 KUCIOMbl

PeakTuBbl: OJieMHOBas KUCJIOTa, 2-MPOLEHTHBIM pacTBOp NepMaHraHarta kauus, 10-mpo-
LIEHTHBIN pacTBOp KapOoHaTa HaTpusi, OpOMHas Bo/ia (HACKIILIEHHBIN pacTBOp), KOHIEHTPUPOBAH-
Hasl a30THASI KUCIIOTa, Meb (CTPYKKHU WA TPOBOJIOKA).

O6opynoBaHue: IITATUB C IPOOUPKAMHU.

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 kamus, | mia 10-mpoiuieHTHOro pacTtBopa KapOoHara
HaTpud 1 0,5 M1 0J1eMHOBOM KUCI0Thl. CMeCh SHEPrUYHO NepeMeinBarT. OTME4aoT U3MEHEHUS,
MIPOUCXOISIINE C PEaKIIHOHHOW CMECHIO.

Hanummre ypaBHeHHe peakuuu u moadepute KodpdummueHTsl. Kakue BBIBOABI MOXXKHO
cienaTh Ha OCHOBAHUU PE3yJIbTAaTOB OMBITOB?

Onvim 2. Kupvl u macna

PeakTuBBI: 101COTHEUHOE MACIIO, >KUBOTHBIH JKHP (CAMBOYHOE Maciio, GapaHuil )kup), 3TH-
JIOBBIM CIIUPT, AMATUIIOBBIN 3QuUp, XJI0poOpM, YETHIPEXXJIOPUCTHIN yriiepos, 10-mpoLeHTHBIN
pacTtBop KapOOHaTa HaTpUsl, 2-MPOLIEHTHBIN PacTBOP MepMaHTaHaTa Kaius, OpoMHas BoJa.

O6opynoBaHue: ITATUB C TPOOUPKAMHU.

1) Pacmeopumocmo dHcupoé u macen 6 opeanudeckux pacmeopumensx. B detsipe mpo-
OMpKM HAJIMBAIOT IO 2 KAl MOJACOJHEYHOr0 Maciia U JOOaBISIOT 10 2 MJI OpraHUYeCKHX pac-
TBOpUTENEI: B IEpBYIO MPOOUPKY — STHIIOBBIN CIIUPT, BO BTOPYIO — TUATUIIOBBIN 3(Hp, B TPETHIO
— XJIOpoOpM, B HETBEPTYIO — YETHIPEXXJIOPUCTHIN yriiepoa. Conepkumoe Bcex MpoOUpPOK dHEp-
TUYHO BCTPSAXHUBAIOT.

B kakux pactBopuTessix Maciao pacTBopsieTcsi? Pe3ynbTar onbiTa 3anuchiBalOT B KYypHAJL.
[Tpobupky, B KOTOpoil oOpa3oBajachk 3MyJIbCHUsS, HarpeBalOT 10 HAUYMHAIOIIErOCs KHUIIEHUS U
BCTPSIXMBAIOT. Y BEJIMUMBAETCS JIM PACTBOPUMOCThH Maciia pU HarpeBaHuu?

OMnBIT MOBTOPSIIOT, HO BMECTO MOACOJIHEYHOT0 Macia B MPOOMPKU ¢ OPraHUYECKUMH pac-
TBOPUTEJSIMU BHOCST HEOOJIBIIOE KOJIUYECTBO KUBOTHOT'O KHpa (CBUHOTO, TOBSKBETO MITH Oapa-
HBETO caja).

2) Bzaumooeticmaue pacmumenbHo20 MAacd ¢ 0OHbIM PACMEOPOM NEPMAH2AHAMA KAIUSL
(peaxyus E.E. Baenepa). B nmpobupky HanuBaroT npuMmepHo 0,5 MJI MOACOTHEYHOTo Macia, 1 M
10-niporienTHOTO pacTBOpa KapOoHaTa HATpHst U 1 MIT 2-IPOIIEHTHOTO PacTBOpa MepMaHTaHaTa
KaJust. DHEPTUYHO BCTPSIXUBAIOT COAEpKUMOe Mpobupku. duoneToBasi okpacka IMepMaHraHara
KaJIus ucuesaer.

Hanummure ypaBHeHHE peakiiy JTUMATBMHUTOONEUHA ¢ MIEPMAaHTaHATOM Kallus B BOAHOMN
cpene u nmoadbepute KodHPHUITUEHTHI.

3) Onpeodenenue HenpederbHOCMU PACMUMETLHO20 MACIA peakyueli ¢ OpomMHoU 60001. B
MpoOUPKY BHOCAT 0,5MJI PACTUTEIHHOTO Macia U 1-2 Karuii HachIIIIEHHOW OPOMHOM BOJIBI, KOTO-
past Ipyu BCTPAXUBAHUU COJEPKUMOTO MPOOHPKU OBICTPO 00ECIIBEUNBACTCS.

Hanummre ypaBHeHre peakiiy MPUCOEIMHEHHsI OpoMa K TPUINHOJICUHY.
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Jlabopamopuasa paooma Ne 16
/Jleyxocnoenble Kuciomol

Onwim. Ilonyuenue u ceoiicmea wasenesou KUCi0mol

PeakTuBbl: MypaBbMHOKHCIIBIN HaTpHii ((hopMuUaT HaTpus), MaBeJIeBasi KUCIOTa KpUCTAal-
mudeckas (C2H204-2H20), maseneBas kucioTa (HaChIICHHBIA PacTBOP), 1 H pacTBOP IIaBEJICBOM
KHUCIIOThI, 1 H pacTBOp ruapokcuaa kamus, 10-nponeHTHbINH pacTBOp COIsAHOM KucaoTel, 10-mpo-
LIEHTHBIN PaCTBOP YKCYCHOM KUCJIOTHI, 10-TIpOIIEHTHBIN pacTBOP CEPHOM KUCIIOTHI, KOHIIEHTPUPO-
BaHHAasI CepHasi KMCJIO0Ta, S-MPOLEHTHBIA PacTBOP XJIOPUAA KAJIbLIKs, U3BECTKOBas (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 wagenesoxkucioco Hampus (OKCalama HAmMpus) u3z MypaebUHOKUCLIO2O
Hampus (popmuama nampus). B npobupky nomemiaror 1-1,5 r hopmuaTa HaTpus U HarpeBaroT
ee I1aMeHeM ropeiku. Kpucramibl coau miaBaTcs, Mocie yAaJeHUs] KpUCTAaIN3allMOHHONW BObI
dbopMuaT HaTpUs CTAHOBHUTCS TBEPAbIM. B 3TOT MOMEHT mpoOUpKY 3aKphIBAIOT Ta300TBOJAHOMN
TPYOKOI C OTTAHYTBHIM KOHIIOM M NpPOAOJIKalT HarpeBaHue. Coib pasiiaraercs ¢ BbLICIEHUEM
ra3o00pa3HOro BOJIOPOAa, KOTOPHIH MOMIKUTAIOT Y OTBEPCTHS Fa300TBOAHOM TpyOKu. HarpeBanue
IPOJOJDKAIOT JI0 MPEKPAIlEHuUs BbIIEIEHHs BOJOPO/Ia.

Hanummre ypaBHeHne peakliii TEPMHUECKOT0 pa3liokeHus (popmuara HaTpus.

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

Hanumure ypaBHeHue peakuuu ero odpazoBaHusi. Ocagok (OKcanar Kajablus) AEISIT Ha
JIB€ YaCTHU: K OAHOW YacTH NMpUIHMBAIOT 10-IPOLIEHTHBINA pacTBOP COISTHOM KUCIIOTHI, K APYron —
10-mipor1IeHTHBIN PACcTBOP YKCYCHOM KHCIOTHL. B Kakoil mpoOHupKe 0caoK oKcaiaTa KajiblHs pac-
TBOpUJIICA? Hanuimre ypaBHEHHE pEaKUu.

B npoOupke pacTBopsitoT HeMHOT0 (popmuara HaTpust U 100aBisA0T 10-pOLIEHTHBIN pac-
TBOP XJIOpHJIA Kaiblys. Beimaaer au ocanok?

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 TaKOM KHMCJIOTBI COAEPKUTCS B 1iaBene). [Ipu nanpHeimem npubaBieHU pacTBOpa MMJIPOK-
CHUJa 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 KpUCTAITHYECKOH IaBeIeBOM KUCTOTHL. [IpoOrpKy 3aKphIBafOT MPOOKOM ¢ U30THYTOM
ra300TBOJHOM TPYOKOM M YKPEIUISAIOT B Jlanke mTatuBa. KoHerl ra300TBoJHON TPyOKHU OITyCKaroT
B IPOOMPKY C U3BECTKOBOM (min 6GapuToBoii) Bonoil. [Ipu HarpeBaHuu 1aBeneBasi KUCJIOTa pas-
Jaraercs C BblgeneHueM okcuzaa yriepoaa (IV), KoTopblil 0OHapyUBAalOT 10 MOMYTHEHHIO
N3BECTKOBOM BOJIBI.

Hanummre ypaBHeHMs peaklMii: pa3IoKEHUs IaBEJIEBOM KUCIOTHI IPU HArPEBaHUH, OK-
cuna yraepoza (1V) ¢ n3BecTkoBO# BOIOH.

4) Oxucnenue wagenegoil KUC10mvl nepmaneanamom xaius. B mpoodupky Hanmusaror 1 mut
HaCBILIEHHOTI'O PacTBOpa I1aBesieBOi KUCIOTHI, 100aBisatoT 1 mit 10%-Horo pactBopa cepHOi 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 BOJa MyTHEET.

Hammmure ypaBHeHuUs: peakuuu, moadepute KodhPUImeHTsI.

Jlabopamopnan paooma Ne 17
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T'uopoxcukucaomot. Okcokuciomol

Onwvim 1. Kauecmeennoe onpedenenue cuibl KUCIOMbL

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

ObopynoBaHue: MTATHB ¢ IPOOUPKAMH.

1) Peakyusi xucnom ¢ memannuueckum yurkom. B 6 mpodupok HaiauBarot mo 2 mia 0,1 =
pPacTBOPOB KUCJIOT: CEPHOM, MypaBbUHOM, YKCYCHOM, IIABEJIEBOM, BUHHON U JTUMOHHOW. BHOCST
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 opandicesvim. IIOBTOPSIOT ONbIT 1, HO BMe-
CTO IIMHKA B KQXIYIO MPOOUPKY TOOABIISIOT MO 2 KAk HHAMKATOPa METUIIOBOTO OPAHKEBOTO.

CpaBHuTte oKpacky pacTBopoB. ConocTaBbTe HHTEHCUBHOCTH B3aUMOICHCTBUS pAaCTBOPOB
KHUCIOT ¢ HUHKOM. COBIIAJatoT JIK AT PSAAbI?

Onwvim 2. Ceoticmea MOJOYHOU KUCIOMbL

PeakTuBbI: MOIOYHAS KUCIIOTA, KOHLIEHTPUPOBAHHASI CEpHAs KMCIIOTa, pa30aBieHHas cep-
Has kuciora (1:2), GpyKkCHHCEpHUCTas KUCIIOTa, |-IIPOIeHTHbIH pacTBop xsopuaa xeinesa (111), 1-
IPOICHTHBIN pacTBOp eHOIIa, YKCYCHAs KUCIIOTA, S-TIPOLIEHTHBIN PacTBOp MEpMaHTaHaTa KaJlusl.

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

1) Peaxyus monounot kuciomsl ¢ xaopuoom dxcenesa (111). K 3-4 mn 1-npouentHOro pac-
TBOpa (heHoja T00aBISIOT HECKOJBKO Kamejb 1-mpoleHTHOro pactBopa xyopuza skemesza (I11).
PactBop cranosurcs puonerosbM. Ero genst Ha Tpu wactu. K oqHO#M 9acTu pacTBOpa NpUIMBAIOT
0,5 My MOJIOYHOM KMCIIOTHI, K APpyroi — 0,5 MJ1 yKCYCHOM KUCIHOTBHI, K TpeThell - 0,5 M1 MOJIOUHOM
CBIBOPOTKH. B mpoOupkax ¢ MOJIOYHON KHCIOTON U MOJIOUHOM CHIBOPOTKOM TOSIBISIETCS Xapak-
TEPHOE JIJIs1 0.-OKCUKHUCIIOT 3€JIEHOBATO-KEJITOE OKpaluBaHue. B mpobupke ¢ yKCycHON KHCI0TON
TAaKOI'0 OKpAIIMBaHUs HE HaOII01aeTCsl.

Hanumure ypaBHeHue peakuuu oOpa3oBanus MojgouHokucioro xenesa (I11) (maxrara xe-
ne3a).

2) Pasznooicenue monounoll (Q-0KCunponuoHo8otl) KUCI10mul NPU HA2pesaHuu ¢ KOHYEeHmpuU-
posanHoli ceproti kucromou (msza!). B mpoOupke, 3akpbIToi MpoOKoii ¢ ra300TBOAHOI TpyOKOH,
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 KUMISITUIBHUKY (2-3 Kycouka 6utoro ¢apdopa). Beiaensionmiics ra3 moIKurawmT y oT-
BEPCTHUS Ta300TBOIHOM TPYOKH.

Hanummure ypaBHeHHE peakiuy pa3ioXKeHHs MOJIOYHON KHCIOTHl KOHLIEHTPUPOBAHHON
cepHoll kucioroil. Kakue BemniecTBa 10JKHBI MOTYYUTHCSI TIPU HAarpPEBaHUU C CEPHOMN KHUCIOTOM
OL.- OKCUMACJISTHOM KUCIIOTHI?

3) PasznodiceHue MOLOUHOU KUCIOMbL NPU HASPEBAHUU C PA30ABIeHHOU CEPHOU KUCIOMOT
(1:2). B npoOupKy MOMENIAI0T KUITATHIbHUKY, HATUBAIOT | MJI MOJIOUHOM KHUCIIOTHI, 1 M pa30aB-
JICHHOM CEepHOI KHCIIOTHI U 3aKPBIBAIOT €€ MPOOKON ¢ M30THYTOU Ia300TBOIHOM TpyOKoii. Konerr
ra300TBOJAHON TPYOKHM OMYCKAarOT B JIPYTyI0 MPOOUPKY € 2 M (PYKCHHCEPHUCTON KUCIOTHI, MO-
Ipy>KEHHYIO B CTaKaH C XOJIOAHON BOI0M. PeakimoHHy0 cMech HarpeBaroT 10 kuneHus. Yepes 2-
3 MUH pacTBOpP CTAaHOBUTCA (HPHOIETOBO-KPACHBIM.

Hanummre ypaBHeHHE peakiuu U 00BSICHUTE, TOUEMY HOSBISETCS OKpacka B IpOOUpKe ¢
pacTBOpPOM (PYKCHHCEPHUCTOM KUCITOTHI.

4) Oxucnenue MOIOUHOU KUCTOMbI NEPMAHSAHAMOM Kalusi 8 KUciou cpede. B mpoOupKy
HanuBaT 0,5 mu1 MmosouHOU KucaoThl, 0,5 M pazbaBrnenHor (1:2) cepHoM KHCIOTHI U 1 M 5-
IIPOLIEHTHOT'O pacTBOpa repmMaHrasara kanus. CMecb OCTOPOKHO HarpeBaroT.

UTto mpoucxXoauT C peakiuoHHOW cMechio? (OCTOPOXKHO HIOXAIOT COACPKUMOE IIPO-
Oupku.) Hanumure ypaBHEHHME pPeakLUU Pa3OKEHHUS MOJOYHON KUCIIOTHI NMPH HArpEeBaHHUH C
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pa30aBIIEHHON CEPHOW KUCJIOTON U YPAaBHEHHE PEAKIIMU OKHCICHUS MyPaBbUHOM KHCIIOTHI TIEP-
MaHIaHATOM KaJIusl B KUCJIOU 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-TIPOLIEHTHBIN pacTBOp cylb(haTa Meu, | 5-MpoLeHTHBII 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 Kaibiys, 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 kaiaus. [Ipu BCTpsxuBaHuU BbIIAAAET MEIKOKPUCTAIIIMYECKHUM Oca-
nok 6enoro nBera. Eciu ocagok He BbINagaer, CTEHKUA TPOOUPKH MOTHPAIOT CTEKISTHHON Manoy-
KOH. 3areM MmpoAoKaroT A00aBIsATh U3 OIOPETKH | H pacTBOp THAPOKCHIA KaJIUsl 10 TIOIHOTO
pacTBOpeHHs ocajka (Mpu BCTpAXuBaHUM). Hanmummure ypaBHeHUs peakiuii U 00BbSICHUTE OIBIT.

[losi0BMHY MOJIYy4YEHHOrO pacTBOpa OTJIMBAIOT B IPOOUPKY U JOOABISAIOT K HEMY I10 Karl-
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 uHHOU Kuciomol. 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-
HOTO pacTBOpa XJIopuaa Kanbius. [losBisiercst Oernblii 0caoK TPYIHOPACTBOPUMON KAJIBITUEBOU
COJIM BUHHOM KUCJIOTHI.

Hanummre ypaBHeHHE peakinu 00pa30BaHUs CPEIHEN COJIM BUHHOW KHUCIIOTHI.

3) Bzaumoodeticmeue conu sunnoil kuciomsi ¢ 2uopoxcuoom meou (11). K 1 mu 35-nponenr-
HOT'O pacTBOpa CETHETOBOM COJM (CMEIIaHHOM KalueBO-HATPUEBOM COJIM BUHHOW KHUCIIOTHI) J0-
0aBnsroT 1 M 15-TIpOIIEHTHOTO pacTBOpa TUAPOKCUIA HATPHSI U MPU BCTPSXUBAHUH MO KaIJIsM
T0OABIISIIOT S-MPOIIEHTHBIN pacTBOp cyibdara menu (I1). OT kaxxm0it Karau BHaYaie mojaydaercs
ocafiok ronyooro nsera — rugpokcusa Meau (1), mpu BerpsixuBaHuM OH pacTBopsieTcsa. Obpasyercs
MHTEHCUBHO OKpAIllEHHBIH pacTBOp BAaCHJIBKOBOIO LBeTa. BHHHAs KHMCIIOTa CONEPXKUT JBE THUM-
POKCHJIbHBIE IPYMIIBI U CIIOCOOHA B IIETIOYHOM pacTBOpe 00pa30BbIBaTh KOMIIJIEKCHbBIE COCTUHE-
HUS TUIIA AJIKOTOJISITOB ¢ TUApokcuioM Meau (11) mogo6Ho MHOroaromubIM cripTtam. LllenouHoit
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 KOJIMYECTBEHHOI'O aHaJIN3a BOCCTaHABINBAIO-
IIMX Caxapos.

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

Onwvim 4. Ceoticmea 1UMOHHOU KUCTOMbL

PeakTuBbl: JIMMOHHas KHCIOTa (KpUCTAJIMYECKAs ), S-TIPOLIEHTHBIN pacTBOP JIMMOHHOM
KHCJIOTBI, S-IIPOLIEHTHBIN PACTBOP XJI0pUJia Kanblus, 1 0-mponeHTHBIN pacTBOp aMMHaKa, KOHIICH-
TPUPOBaAHHAsS CEPHAsi KUCJIOTA, M3BECTKOBAs (M1 OapuTOBasi) BOJa (HACHIIIIEHHBIN pacTBOP), pac-
TBOp MoJa B uoAue Kamusi, 10-TporeHTHBIN pacTBOp THAPOKCHIA HATPHUS, JIaKMycoBasi Oymara
(kpacHas).

OO6opynoBaHue: U30THYTHIE Ta300TBOIHBIE TPYOKH, IITATUB C TPOOUPKAMH.

1) Honyuenue yumpama xanvyust. B mpoOupky HamuBaroT 1 MIJI 5-IPOLIEHTHOTO pacTBOpa
JTUMOHHOM KUCTIOTHI ¥ JOOABJISIFOT 1O KarisaM 1 0-miporieHTHBIN pacTBOp aMMHUaKa 10 HeUTpaibHOU
peakuuu 1o gakmycy. [locne atoro npuimBarT 1 M S-MpOLEHTHOTO pacTBOpa XJIOpHUAa KaJbIIHs
Y OCTOPO’KHO HarpeBaroT PEaKIIMOHHYIO CMECH 10 KMIIEHU. BriagaeT ocalok IUTpaTa KajlbLKs.
OTa coJb B TOpsiuei BOJE paCTBOPSETCA TPYAHEE, UEM B XOJIOJHOM: TIPU KUIISTYEHUN PacTBOPa OHA
BBINA/IaeT B 0CAJ0K, IIPH OXJIAXKIEHUN BHOBb PaCTBOPSAETCSI.

Harmmmure ypaBHeHUE peakiuu o0pa3oBaHus IUTpaTa KaJbIHs (CpeaHel comn).
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2) Pasnooicenue mumonHot KUCI0mMbl NPU HASPEeBAHUU C KOHYEHMPUPOBAHHOU CEPHOU KUC-
aomot (msea!). B cyxyio npoOUpKY ¢ U30THYTOM ra300TBOAHON TPyOKO# MoMemarT 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 Ta300TBOIHOM TpyOKH 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'a300TBOAHON TPYOKH B MPOOHMPKY, I/Ie€ HAXOAUTCS 3apaHee MPUTOTOB-
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 nogodopmMa, UMEIOMUN crienuprUIecKuil 3amax.

Hanumure ypaBHeHHE peaklMU pa3ioKEHUs JUMOHHOM KUCIOTHI IPU HarpEBaHUU €€ C
KOHIEHTPUPOBAHHOMN CEPHOM KHCIOTON — 00pa3oBaHue alleTOHIMKApOOHOBOM KUCIOTHI, OKCHJIA
yraepoaa (1) u Boasl. AueronaukapOOHOBas KUCIOTA MPU HarpeBaHUM JIEKapOOKCUIIUPYETCs C
oOpa3oBaHueM aieTona u okcuaa yraepoaa (1V). Hanumure ypaBHeHue peakiuu.

Hanummre ypaBHeHHe 00pa3oBaHus HO10(pOpMa U3 alleTOHA.

Onvim 5. Ilonyuenue nuposunocpaoHou KUciomol OKUCIeHUEM MOJIOYHOU KUCTIOMDbL.

PeakTuBbI: 5-TIpOLICHTHBIN pacTBOP MOJIOYHOM KUCIIOTHI, | -TIPOLIEHTHBIN pacTBOP MEepMaH-
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.

O6opynoBanwue: TakMycoBasi Oymara (kpacHasi), GUIbTpOBaIbHAs Oymara, XMMHUYECKUC
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-
aKIllMY T0 JIaKMycy. 3aTeM NpuinBaoT 1 Mia 1-mpoueHTHOro pacTBopa MmepMaHraHara Kajuus U
CMeCh HarpeBaroT /10 KUMEHUs. B ycIoBUsAX onbITa MOJIOYHASI KUCIOTa OKUCISETCS A0 MUPOBUHO-
rpagHON KUCIIOTHI.

Hanummre ypaBHeHHE peakLuy.

Copepxumoe npodbupku GUIBTPYIOT U B PUIbTpaTe 0OHAPYKUBAIOT MUPOBUHOTPAIHYIO
KHCJIOTY KaYeCTBEHHBIMU PEAKLUIMHU Ha KapOOHWIBHYIO IPYyMITy (C IHIPOCYIbGUTOM HATpHs) U
Ha KETOHHYIO TpyMIly (C HUTPOIPYCCUAOM HATpus).

Onwvim 6. Ceoticmea ayemoyKkcycHozo s¢hupa.

PeakTuBbl: anieToyKCycHbIN 3up (CBEKENEeperHaHHblI), 2-TPOLEHTHBINA PacTBOP I'MIPOK-
cuzia Hatpusi, 10-pOLEeHTHBII pacTBOpP COJSHON KHCIIOTHI, HATPUN MeTaIIMYecKui, 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), GUiIbTpoBalibHAs Oymara, MUHLETHI, CKallb-
nenu, ctakanel xumuaeckue (50—100 mit), e, U30rHyThIe Ta300TBOAHBIE TPYOKH.

1) Peaxyuss ayemoykcychoeo sgupa ¢ pacmeopom cuopoxcuoa nampus. B mpoOupky
HAJIMBAIOT 1 MJT alleTOyKCYCHOT0 3(upa U MO KarJIsiM MPH BCTPSIXUBAHUU JOOABISIOT 2-TIPOLIEHT-
HBII pacTBOpP TUAPOKCHIA HATPHS /10 MOJHOTO PACTBOPEHHUS alleTOYKCYCHOT0 3dupa.

Hanummre cxemy TayTOMEpHBIX MpEBpAILEHUH alleTOyKCyCHOro 3(upa u ypaBHEHUE pe-
aKLIMM B3aUMOJICHCTBUS €ro ¢ THIpokcuaoM Hatpusi. Kakas ¢popma aneroykcycHoro spupa —
KETOHHAs MJIM €HOJIbHAsI — BCTYIIAET 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¢upa. B mpobupky HanmuBaioT 1 M1 cBexemnepe-
THAHHOTO aIleTOYKCYCHOTO 3¢upa u OpocaioT B HEro HEOONBLIONW KycOueK (C 4eTBepTh ropo-
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[IMHBI) METAITUYECKOTO HATPHUS, OYUILIEHHOTO OT OKCUAHOM MJICHKU U OT’KAaTOr0 B (PMIIBTPOBAIIb-
Hoit Oymare. Korja Bech HaTpuii mpopearupyer, MpoOUPKY OXJIAXKIAI0T B CTAKAHE C JICISTHON BO-
noii. HarpuitanieToykcycHbIN 3up BBITaaeT B OCaI0K.

Hanummre ypaBHeHHE peakuu 00pa30BaHUs HATPUIALETOYKCYCHOTO 3(upa.

3) Peaxyus ayemoykcychozo s¢hupa ¢ xaopuoom sxcenesa (1) 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 OKpallMBaHKHE, 00YCIOBIEHHOE 00pa30BaHMEM KOMIUIEKCHOM KeJe3HOM
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.

OOBbsicHuTe OMBIT. Hanmummre ypaBHEHHE PEAKIINH alleTOYKCYCHOT0 (upa ¢ OpoMOM.

4) Kemonnoe pacwennienue ayemoykcycro2o s¢gupa. B npoOupky HanuBaroT 1 Mt arero-
yKkcycHoro 3¢upa u 2 M 10-porieHTHOro pacTBOpa CepHOi KUCIOTHI. [IpoOupKy 3aKpbhIBarOT
pOOKOIl ¢ U30THYTOM ra300TBOAHON TPYOKOM, KOHEIl KOTOPOH OIMyCKAaloT B JIPYTYIO MPOOUPKY,
COJIepIKaNIyro 3 MJI U3BECTKOBOM (WM OapUTOBOI) BOJBI. PeakIMOHHYIO CMECh MEPEMEIIHBAIOT
BCTPSIXUBAHUEM M OCTOPOKHO HArpeBaroT 0 KumeHus. [IpoucxoauT ruponus aleToykCyCHOTo
adupa u 1eKapOOKCHIMPOBAHUE allETOYKCYCHON KHCIOTHI. Beaemnsromuiicst okcua yriaepona (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 allE€TOH pPeaklHei ¢ HUT-
pOoNpyCcCUIOM HATPHSL.

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

DKcrnepuMeHTalIbHAS 3a/1a4a

B mectu npobupkax c 3ammppoBaHHBIMU HOMEPAMU HaXOMASTCSI BEIECTBA: YKCYCHBIN
albAETU]l, YKCyCHas KHMCIIOTa, MOJIOUHAs] KUCIIOTA, IIABEJIEBasl KUCI0TA, BUHHASL KUCIIOTA, JIH-
MOHHasI KHCIIOTA.

C noMoIIp0 Ka4eCTBEHHBIX PEeaKLUi OmpeaenuTe, B KaKoi MpoOupKe HaXOAUTCs KaKoe
BEIIECTBO.

Jlabopamopuas paooma Ne 18
Humpocoeounenusn

Onwvim 1. Ilonyuenue numpomemana

PeakTuBbl: XJ10pYyKCyCHasi KUCIIOTA, THAPOKApOOHAT 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 mi), TeXHUYECKUE BECHI, JIe]l, KPUCTAII-
JU3aTOPBI, KPyTaoa0HHbIE KOJOBI (100 MiT), M30THYTHIE TA300TBOIHBIE TPYOKH C MMPOOKaMU st
KOJIO, KUTIATUIHHUKY.

B xpyrnononHnoit koia6e emrocThio 100 M1 pacTBOPSIIOT 5 T XJIOPYKCYCHOM KUCIOTHI B 10
w1 Boasl. Konly oxyiakaaroT B KpUCTAJUIM3AaTOpE € JIEASHOM BOJOW. XJIOPYKCYCHYIO KHUCIOTY
HEHTPaNM3yIoT, 100aBIIsisl K Heil HeOOBIINMH MOPLUISAMA 5 T THAPOKapOoHaTa Hatpusi. Bo Bpemst
HENTpaIn3aluyu peaKlinOHHYIO CMECh HEIIPEPBIBHO INEPEMEILNBAIOT; 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 yraepoaa (1V) 3akoHunTCSs, K HATPUEBOI COJIM XJIOPYKCYCHOM
KHMCJIOTHI IPUJIMBAIOT OXJIAXAEHHBIN pacTBop 10 r HUTpUTa HATpUs B 6 M1 BoAbL. PeakiinoHHy0
CMECh MEePEMEIINBAIOT U BHOCIT B Hee KUIMATWIbHUKU. KOOy yKperisioT B JIalike ITaTHBa U
3aKpBIBAIOT MPOOKOH ¢ JAJTMHHOM ra300TBOAHON TPYyOKOMH, KOHEI] KOTOPOH OITyCKAalOT B MYCTYIO
MpOOUPKY, OXJIKIaeMYI0 JISATHOM 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 cIUIIKoM MHOTO. [locTrenenHo 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 ypaBHEeHUs ClIeyIOIMX PEAKLU: B3aMMOIEHCTBHE HATPUEBOM COJIU XJIOPYK-
CYCHOM KHCIIOTHI C HAITPUTOM HATPHS (PACCMOTPHUTE MEXaHU3M PEAKIINH — SN2); THIPOIHU3 HATPH-
€BOI1 COJIM HUTPOYKCYCHOM KUCIIOTBI; TeKapOOKCUIMPOBAHUE HUTPOYKCYCHON KHUCIOTHI.

Onwvim 2. Ilonyuenue ounumpobenszona

PeakTuBbl: HUTpOOEH30: (4.2.2.1.1), a30THas KKCIIOTa, CEpHAst KMCIIOTA, STUIOBBIA CITUPT.
OOGopynoBanue: KpyriaogoHHas koin6a Ha 100 My, cTakaH, MUMETKH, BO3IYIIHBINA XOJIOIUIHHUK,
TEPMOMETP, BOJIsIHAs OaHs1, MPOOUPKH.

B xpyrnogonnyo koi0y HanuBaroT 17 M KOHUEHTPUPOBAHHOM CEPHON KHUCIJIOTHI. 3aTeM
MOCTENEHHO, MTPU B30ANTHIBAaHUU JO0ABISAIOT 12,5 MJI KOHIEHTPUPOBAHHOM a30THOM KUCIOTHI. K
MOJIYYEHHOM CMeCH JT0OABIISIIOT 110 KarutsiM 4,1 Ml HUTpoOeH30J1a U 3aKphIBAIOT KOJIOY MPOOKOii ¢
BO3AYIIHBIM X0JIOAUIBHUKOM. Coiep>KUMO€e KOJIOBI IIPU YaCTOM MEepEMEIINBAHNYN HAarpeBatoT 1 4
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 puMecel MacasTHUCTOIO 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-
peKpucTauM3aIend u3 dTuiaoBoro cnupta. Berxon 5-6 T (75-90%), T. . 89,5°C. m-/{unutpo-
OeH30I1 pacTBOpsieTcs B OeH30171€e, Hpupe, aleToHe, CIUpTe.

Onwim 3. [lonyuenue o- u n-HUmMpomonyona.

PeakTuBsbI: TONIyOI1, a30THAs KUCIIOTa, cepHas kuciora. O6opyaoBaHue: Tpexropias koida
BMECTUMOCTBHIO 250 MJI; KamnesbHas BOPOHKA; TEPMOMETP; JIEIUTEIbHAs BOPOHKA; XOJOIMIBHUK
BO3/YIIHBIN; Memanka. B Tpexrop:oit konde, 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 Cles, YTOObI TeMiepaTypa He npessiiana 60°C. IIpu 3Toii 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 CIOW OTAEISIOT, @ BEPXHUM, MACIISIHBIM CJI0M HECKOJIBKO pa3 MPOMBI-
BalOT BOJIOW U CyIIAT MPOKAJIEHHBIM XJIOPUJIOM KalbliMsl. Macio OTAEAI0T OT XJIOPHUa Kb
U B CTaKaHYHMKE UM KOJOE OXJIaXKIAIoT JbA0M, Uepe3 HEKOTOpOe BpeMs BbIMABIINE KPUCTAILIbI
H-HUTPOTOIYOJIa OTPUIBTPOBBIBAIOT OT Macia. Brixozn 23 1 (60% ot Teopernueckoro). m-Hutpo-
TOJIYOJT - OJIETHO-)KEITOE KPUCTAUTMYECKOE BemecTBO ¢ T. Tl 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
OUYHUCTKH €0 MEepPEroHsIoT, codupas Gppakuuto 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 Hartp (0,1 H pacTBOp); a30THCTOKUCIIBII
HATpUil, HUHK (TpaHyIMPOBAaHHBIN); 3¢up. O60pynoBaHKEe: MPOOUPKH, TaKMyCcoBast Oymara.

A)K HECKOJTBKHUM KarulsiM HUTPOMETaHa J100aBIIAIOT BOAY IO KaIlIsM MPH BCTPSIXUBAHUU
710 TIOJHOTO pacTtBopeHus. [IpoBepsror peakuuio pactBopa 174 1akMycCoBBIMH OyMakKamH, J10-
0aBJIAIOT K HEMY KaIlIio pacTBOpa GpeHoI(TaienHa u 3aTeM, MeIJICHHO, - 0,1 H 1Ie104b 10 Karism
JI0 YCTOHYMBOTO TIOKPacHEHUs KUIKOCTH. K po30BOMY pacTBOpY 00ABISIFOT HECKOJIBKO KaIlelb
pactBopa (xsopuaa xenesa (I11)); mpu BerpsxuBanuu ¢ d3¢upom (1-2 M) MOSBHBIIASICS UHTCH-
CUBHAas OKpacKa IepexoauT B 3(UPHBIH CIIOM.

b) CmemmBaroT HECKOIBKO Kareab HUTpOMETaHa, | Ml BOJBI U 2-3 KaIllki KOHIIEHTPUPO-
BaHHOTO pacTBopa Iienoud. [lomyueHHyr0 Npo3pauHyro KHJIKOCTh OXJIaKJAlOT B BOJAE WM B
cHere, mpubaBistoT 0,5-1 M1 pacTBOpa a30TUCTOKKUCIIOTO HATPHS U 3aTEM pa30aBICHHYIO CEPHYIO
KHCJIOTY T10 KaIUISIM JI0 MIOSIBJIIEHUSI OPAHKEBO- KPACHOI'O OKPAILIMBAHUS U MTOCIEAYIOIIEr0 €ro ue-
ye3HoBeHUsl. [Ipu 106aBIeHNN 1Ie10YH CHOBA MOSBIISETCS OKpalIBaHUE.

B)Heckonbko kanenb HUTPOMETaHA PAaCTBOPSIIOT B 1-2 MJI KOHII. LIEJIOUH; 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. Boccmanoenenue numpobensona.

PeaktuBsl: HuUTpoOeH301 (4.2.2.1.1), KOHUEHTPUPOBAHHASL COJSHAs KHUCIOTa, KyCOYEK
0JioBa, OpomHas Boga. O0opyoBanue: mpoOUpKHu, BoasiHas O6ans. B nmpobupky momentarot 0,5 mi
KOHIIEHTPUPOBAHHON COJITHOM KUCIOTHI, 1 Kamiio HUTpoOeH30J1a U Kycouyek osioBa. 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
MEPEHOCHT B JIPYT'yI0 IpOoOUpPKY, JO0OABISIOT HECKOJIBKO Kanesb OpoMHO# Boabl. [losiBienue Ge-
JIOM MYTH CBHUJETEIbCTBYET 00 00pa30BaHUM aHUJIUHA.

3anuiuTe ypaBHEHUE peaKkiuu.

Jlabopamopuas paooma Ne 19
Amunut

Onwvim 2. Ilonyuenue smunamuda uz ayemamuod

B npo6upke pactopsitoT npumepHo 0,5 T aneramuia B 5 MiI 3TWIOBOTO CIIUPTa. 3aTeM
BHOCAT B PacTBOpP 2 KyCOYKa METANTHYECKOTO HATPHUS Pa3MEPOM C FOPOIINHY U OBICTPO 3aKpHhI-
BalOT NPOOUPKY MPOOKOHN ¢ M30THYTON ra300TBOJHON TPyOKOM, KOHEIl KOTOPOI OMyCKaloT B MPO-
OMpKY-TIPUEMHUK, COJEPKALIYI0 2 MII 3TUJIIOBOro crnuprta. [IpoOupky ¢ peakmOHHON cMechio
NEPUOANYECKH BCTPSIXMBaIOT. Peakinio BeAyT A0 IMOJIHOIO HMCUE3HOBEHUS METAJUTMYECKOTo
HaTtpus. OTMeUaroT 3amax pacTBopa B NpoOupke-nipueMHuke. [lomyueHHbIH ciupToBOi pacTBOp
STHJIaMUHA UCTIOIb3YIOT B MOCIEIYIOIINX OIbITAX.

Hanumwure ypaBHeHMsI peaklMii 3TUJIOBOTO CIMpPTa ¢ HaTPUEM, BOCCTAHOBJIIECHUS aleTa-
Mua 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 ¢ MPSIMON Ta300TBOTHOM TPYOKOM, UMEIOIIEH OTTSHYTHIN KOHEI, U HarpPEeBarOT
PEaKIMOHHYIO CMEChH INIAMEHEM TOPENKU. Briaenstomuiics METUIIaMUH TIOJDKUTAl0T Y KOHIA Tra-
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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, TaKk KaKk Tpu
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 coneti amunog. MeTuaaMuH 0Jy4aroT HarpeBaHUEM XJIOpUJIA Me-
TUJIAaMMOHUS C HaTPOHHOM H3BecThi0. K 0TBepcTHIO MPOOUPKH, U3 KOTOPOH BbIIEISIETCS ra3000-
pa3HbIil METUJIAMUH, IOJJHOCST CTEKJIIHHYIO [1aJI0YKY, CMOYEHHYIO KOHIIEHTPUPOBAHHOM COJISTHOM
kucinoTol. [lanouka oKyThIBaeTCs TYMaHOM.

OOBsICHHUTE OIBIT ¥ HAMUIINUTE YPaBHEHUE PEAKIIHH.

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 IpHIIMBarOT
no 1 Mi pacTBopa aMHHOB, OJYYEHHBIX B OnbITe 2 UM 3. MOXKHO B MPOOUPKH C pacTBOpaMu
FeCls u CuSOs4 npomyckath ra3o00pa3Hblii METHJIaMHH. B TIpoOHpKe ¢ pacTBOPOM XJIOpHUIa
xenesa (111) Bemanaer Oypelil ocanok, a B mpodupke ¢ pactBopom cyibdata meau (1) obpasyro-
IIMHCS BHAYaJle OCaJOK rojy0oro mBera pacTBOpsieTcsi C 0Opa3oBaHHMEM KOMIUIEKCHOW COJIH,
OKpAIIEHHOW B SIPKO-CUHUH LIBET.

Hanummre ypaBaenust peakuuii (¢ FeCls B nonHoM Buze).

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

1) Ob6paszosanue usonumpuna memunamuna (pabomams 8 8bIMANCHOM WKAPDY!).

B npoOupky BHOCAT HECKOJIBKO KPUCTAJUIOB XJIOpHJA METHIAMMOHUS, H00aBISAIOT 2-3
Karuu xjopogopma U 1 Ma  15-npoLeHTHOro CnUpTOBOrO pacTBopa ruapokcuaa kanus. CMmech
OCTOPOKHO HarpeBaroT. [losiBisieTcs XxapakTepHblii OUeHb HENTPUATHBIN 3anax U30HUTpUIIa. (Hro-
xamv ocmopodicro!) N30HUTPUI SIIOBUT, IOITOMY IOCJIE€ OKOHYAHUS OIbITA €ro MMIPOIU3YIOT.
J71s1 5TOTO B OXJIAXACHHYIO MPOOUPKY, COAEPIKAILYI0 H3OHUTPUII, MPUITUBAIOT 3-4 MJI KOHIIEHTPH-
POBaHHOM COJISTHOM KMCIOTHI WK 10-TIpOLIEHTHOTO pacTBOPa CEPHOU KUCIIOTHI.

Hanmmmre ypaBHenus: peakuuii: oopasoanue mzonutpmwia (CHz—N=C:) npu B3ammo-
JIeCTBUU METUIIAMHHA, XJI0pohopMa ¥ THAPOKCHIA KAJIKS; TUAPOIN3 U30HUTPUIIA B IPUCYTCTBUU
COJISHOW KHMCJIOTHI.

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

PeakTuBbI: aHWINH, 3TUIIOBBIN CIHUPT, XJI0PO(YOPM, pacTBOP TUAPOKCUIA HATPHSL.

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. [TosBnsieTcs xapakTepHbIi, HENPUATHBIN 3anax W30HUTpUIA. [loce OKOHYaHuUs OMbITa
B IIPOOMPKY MOMEIIAIOT COJSHYIO WM pa30aBIC€HHYIO CEPHYIO KUCIOTY Ul Pa3JIoKEeHUs U30-
HUTpwiIa. Hanmuimure ypaBHEeHHE COOTBETCTBYIOIIEH peaKIiH.

Onvim 6. Peaxyus nep8uuHvlX amMuno8 ¢ a30Mucmou KUC10mou. ITy PEeaKH0 UCHOJIb-
3YIOT KaK KaueCTBEHHYIO PEaKIMIO Ha MepBUYHbIE aMHUHBI adudaTtudyeckoro psjaa. B mpoOupky
HaJIMBaIOT | MJI pacTBOpa MeTUJIaMHHA (CM. OTIBIT 3) WK pacTBOpsAOT B 1 My Bozsl 0,2 T xytopuaa
METHJIAMMOHHMSL, 3aTeM NpuinBaioT 1 Mt 10-mporieHTHOro pacTBopa HUTpUTa HaTpus. [Ipu 106aB-
JICHUH K PEaKI[MOHHOM CMECH HECKOJIbKUX Karellb JISASTHOW YKCYCHOM KHCIIOTBI BBIACSAETCS a30T
B BUJI€ MEJIKUX ITy3BIPHKOB.

Harmmmmre ypaBHeHue peakuu.

Onvim 7. Peakyus amunog ¢ nNUKpUHOG0U KUciomou. boIbIIMHCTBO aMUHOB JA€T C IUK-
PUHOBOI KHCJIOTOW XOPOIIO KpHcTauu3yromuecs: coeanaenus (T.aur. 150-220 °C). Ammuak u
COJIM aMMOHHUS IOJJOOHBIX COETMHEHUI HE 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 BpeMsl BBIIEISAIOTCS KPUCTAILIBI CMECH MUKPAaTOB aMHHOB.

Onvim 8. Obpaszosanue u paznodxiceHue coei AHUIUHA
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PeakTuBBI: aHWIIMH, STUJIOBBIA CIIUPT, KOHLIEHTPUPOBAHHAsL COJIsTHAsI KUCIIO0Ta, pa30aBieH-
Hasl CepHasi KUCJIOTa, PAacTBOP I'MJIPOKCHIA HATPHUS, KpAaCHAs JTJaKMycCOBasi Oymara.

K 5 - 6 xarsam anwiMHa 100aBISIOT 2-3 MJT BOJIBI M CMECh CHIJIBHO BCTPSIXHBAIOT. 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. [locTeneHHo aMyiibens IpeBpaiaercs 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 KUCIOTY. Brimagaer Oenbiil ocanok. [Ipu nobGaBieHun pactBopa I'MApPOKCHIA
HaTpHUs OCAIOK PACTBOPSIETCA U )KUIKOCTb MYTHEET.

Hanumnre ypaBHEHUS IPOUCXOAAIINX PEAKLIUN.

Onwvim 9. bpomupoeanue anununa

PeaxTuBbl: anuianH, OpomMHas Boja.

K'5 M Bogs! mpuimBaroT 2-3 Kariy aHWJIMHA U CMECh CUIIBHO BCTpsIXUBaroT. K nomyuen-
HOU SMYJILCUH IO KaIUIIM MPUOABISIOT OpoMHYT0 Boay. CMech 00eciBeUnBaeTCs U BBITIAIAET Oe-
JBIA OCaloK TPUOPOMaHMIINHA.

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

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
npubaBIIsAOT 4 MII XpOMOBOH cMecH (2 T [uXpoMaTa Kajlusi pacTBOPSIOT B 5 MJT BOJIBI M OCTOPOKHO
npuOaBiAOT 3 MJI KOHIEHTPUPOBAHHOM cepHOM KUCIOThI). CMech HarpeBaroT, LIBET U3MEHSETCS.
[Tpu nanpHelieM HarpeBaHUHU BBINAAAET OCAI0K — YEPHBIN aHUIMH (KPacUTENb).

Hanumure ypaBHeHne peakiuu 00pa30BaHUsl YEPHOTO aHWIMHA.

Jlabopamopnas paboma Ne 20
Huazocoeounenusn

Onvim. Peaxyuu ouazocoeounenuii ¢ evioenenuem azoma

Peaxmuévl: aHWINH, HUTPUT HATPUs, KOHLIEHTPUPOBAHHAS COJISIHAsI KUCIOTa, OpOMHas
BOJIa, Hoaua Kanus, HoJKpaxmalibHas Oymara, M-HUTPOAHWIIMH, |-IIPOLEHTHBIA pacTBOP TUIPO-
cynb(huTa HaTPHsl, KOHLIEHTPUPOBAHHAS CEpHAs KUCIIOTa, pacTBOP XJIOPHUAA Kele3a, MOYEeBHHA, N-
TOJIyU/IUH.

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

1) Ionyuenue gpernona. K 7 M Boapl B cTakaHe MpUOABISIIOT 1,5 MJT KOHIIEHTPHUPOBAHHOM
CEpHOH KHUCIIOTBI, HUIMBAIOT 1 MJI aHWJIMHA U HarpeBaroT J0 IOJHOTO €ro pacTBOPEHMS. 3aTeM
cmech pacteopsioT 10 0°C (Bo mby). IlocTenenHo mpu mepeMemuBanuy (MOKHO TEPMOMETPOM)
npubasisitoT pactBop 0,8 r HUTpUTA HATPUA B 4 MJT BOJIBI, CJIeJIs 32 TEM, YTOOBI TemMIiepaTypa Oblia
e Boime 5-7°C. [Ipu6GaBuB GONBIIYIO YacTh HUTPUTA HATPHS, TIOMEMIAIOT KATLTIO PEaKITMOHHOM
cMecH Ha HoJkpaxmalbHyto Oymary. Ecnu mocuHenue He HaOmonaeTcs, TO 100aBIISIOT eI1é HUT-
puta Hatpus. Ecnu xxe uepes 1-2 MuH nocie npubaBieHus OCaeAHEeNH MOPLUUHU HUTPUTA HATpUs
Oyznet oOHapy>KMBAThCS a30TUCTAast KUCIIOTA (IOCHHEHNE HoKpaxMallbHOW OyMaru), 11a3oTHpo-
BaHue npekpauiatoT. [loxydeHHbIN Tpo3padHblil pacTBOP COJM AMA30HUS IEPENUBaAOT B IPUOOP
JUIS TIEPETOHKH C BOJSTHBIM [1apPOM, 100aBISIOT KUIATHILHUKH. [IpoOUpKy 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-
mmiicst ¢penon. Ileperonky mpekpaiiaroT, Koraa B IPUEMHHUK OyJIeT MEperoHsThCs Mpo3paydHas
KHUJIKOCTh. K AUCTHIIATY 1O KaryisiM MpuOaBisioT OpoMHuyto Boxy. [Ipoucxoaut obeciiBeunBaHue
OpoMHOH BOABI M 00pa3oBaHue O0eIoro ocaaka TpudpoMdeHoa.

Hanummure ypaBHeHHe peakliMy JUa30THUPOBAHMs aHWIMHA. PaccMOTpuTe MEeXaHU3M pe-
aKLUN.
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2) Ionyuenue iioobensona (tsral). B ctakane cMemuBaroT 7 MI BOAsI ¢ 1,5 MJI KOHIIEH-
TpUPOBAaHHOU cepHOM KucioThl. K pactBopy npunusaror 1 mMi anunmHa. CMech OXJIaXJIal0T A0
0°C u npu nepememmBanuy 100aBsA0T 0,8 T HUTpHUTA HaTPUsA B 4 MII BOZbL. TemmiepaTypa cMecu
JOJbKHA ObITh He BhiIe 5-7° C. 3aTeM MpoBEpSIIOT KUCIOTHOCTh CPeAbl MHIUKATOPOM (KOHTO),
OepyT npoOy pacTBopa (CTEKISTHHOM MaJIOUYKOM) U HAHOCAT e€ Ha HoaKpaxMalibHyo Oymary. [1o-
CHHEHHE OyMaru CBUETENBCTBYET 00 OKOHYaHUU PEAKIMK TUa30TupoBanus. /i ynanenus uz-
OBITKA a30THCTOMN KUCIIOTHI B PEaKIIMOHHOW Cpe/ie K COJIU AMA30HUS ITPU OXJIKICHUH JOOABISIOT
CYXYIO0 MOUYEBUHY JI0 MPEKPALICHHUS BbIIeIeHus ra3a. [loydeHHyIo cob AMa30HUs MPUOABISIOT
K pacTBOpY 2 I moaua kamus B 3 mi1 BoJpl. CMech HarpeBaroT Ha BOASIHOM OaHe J10 MpeKpaleHus
BblieneHus ra3a. Kakoii ra3 npu atom Beiaensercs? Ha nHe nossiseTcs Tsxenas >KUJIKOCTh (M01-
OeH30:1), OKpaIeHHas: B Oypblid IBeT 00pasyronmmcs nojoM. (OOBACHHUTE, B pe3yIbTaTe KaKHX
peakuuii BeIaenseTcss CBOOOTHBIN oa.) Mo10eH301 OTAESAIOT IeMUTENbHOM BOPOHKOM, BCTPAXH-
BaloT ¢ 3—4 M1 1-IPOIIEHTHOTO pacTBOpa rUAPOCYIbGUTA HATPUS, BOJONW U BBICYIIMBAIOT XJIO-
puaoM HaTpus. OnpenenstoT nokasareip npeaomieHus nogoensona (1,6213).

Hanummre ypaBHeHUs CIeIyOMIMX PEaKIIHii: MOIy4eHne no10eH301a U B3aUMO/ICHCTBHE
MOYEBHUHBI C a30TUCTOM KucaoTor. Kakoii ras npu 3tom Beiensiercs? [louemy Henb3st TOMyCKaTh
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-ronyuauna. CMech OXJIaXAal0T BO JIbY, a 3aT€M IPHU Iepe-
MEIIMBaHUHU 110 KaIuisiM npuodasiisitoT pactBop 0,7 r HUTpUTA HATPUS B 5 MII BOJBI, IPOBEPSISI IPU
3TOM KHUCJIIOTHOCTB CpeJlbl HHIUKATOPOM (KOHT0). CMech OCTaBIISIFOT B JIEIIHOM Boje Ha 15 MuH,
a 3aTeM MPOBEPSIOT KOHEI] IMa30THPOBAHUS 10 MOAKpaxMainbHOi Oymare. [locuHenune Oymaru
CBUJICTENHCTBYET 00 OKOHYAHUHU TUA30THPOBaHUS. M30BITOK a30TUCTON KUCIOTHI YAAISIOT MPU-
OaByieHHEM B CMECh TBEPJI0Ml MOUYEBHUHBI (0OBACHUTE, IOYEMY HEOOXOAUMO YIAJIATH a30TUCTYIO
KHCIIOTY) /10 TIPEKpaIlleHus BBIICTICHUS ra3a, MoCIe ATOro 100aBIsAI0T pacTBOpP 2,5 I oAU A Kalus
B 3 Mz Bojbl. CMech clierka HarpeBaroT /10 Havaja pas3jiokeHHs coiau aua3onus. [locie npekpa-
IIEHUS BbIIEJNIEHUS a30Ta MPHOABISIOT THAPOKCHU]T HATPUS A0 1ienoyHoi cpensl. (ITouemy HeoO-
XoauMo fo0aBieHue ruapokcuaa Hatpusi?) CMmech MepeHocsAT B IPUOOp A1l OTTOHKH C BOASIHBIM
apoM U OTTOHSIOT MOATONYOIN. JIUCTHILIAT 2 pa3a sKCTparupyror 3¢pupoM. DupHbIe BBITSKKU
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 M1 pacTBOPSIFOT 2 TM-HATPOAHHU-
JUHa B 3 MJI KOHIIECHTPUPOBAHHON CEpHOM KUCIOTHI U 5 MJ1 BoAbl. CMeCh HarpeBaroT 10 pacTBO-
peHHUs ocajiKa, a 3aTeM OXJIaXJaroT BO Jibay 10 3—S5° C. K BhInaBiieMy CepHOKUCIOMY aHWINHY
NPWIMBAIOT NP MEPEMEIINBAHUN B T€UEHHE 4—5 MHH OXJIaXJCHHbIN pacTBop | r HUTpuUTa
HaTpus B 3 MJI BOJBI, MPOBEPUB IPU 3TOM KHCIOTHOCTh CPeAbl MHAMKATOPOM (KOHro). CMech
octapisitoT Ha 10 MHH, a 3aTeM MPOBEPSIIOT HOJIKpaXMaJbHOM OymMaroi nmpucyTcTBie cBOOOIHOM
A30TUCTON KUCIIOTHI. JIJIsl 3TOro Karulio pacTBOpa MOMEIIAIOT Ha HOJIKpaxManbHyto Oymary. Ecnu
OHAa CHMHEET, TO JUa30TUPOBAHKE 3aKaHUMBAIOT. [loyueHHy0 cob TUa30HMS BHUIMBAIOT HEOOIIb-
IIMMU MOPIHSIMUA B CTaKaH C HarpeThIM PacTBOPOM CEPHOM KUCIOTHI B BoJe (10 M1 KOHIIEHTpH-
POBaHHOM cepHOM KUCIOTHI U 8 Mil BoJibl). [locie okoHUaHUs BBIIEIEHUS a30Ta MacCy HarpeBaroT
JI0 KUTIEHUS (17151 TOJTHOTO PA3NIOKEHHsI COTM TUA30HU ), a 3aT€M OXJIAXKIAIOT BO JIbY IPHU IOMe-
HIMBaHUU. Brinenusmmiics M-HUTPOGEHO 0TCACHIBAIOT, TPOMBIBAIOT HEOOIBIINM KOJINYECTBOM
XO0JI0THOM BOJIBI (M-HUTpOdeHon iasutces npu 97°C).

[IpucyTrcTBUE PEHOTBLHOTO TUAPOKCUIA OOHAPYKUBAIOT MPOOOH ¢ XJIOPUIOM Kele3a.

Hanummre ypaBHEeHHE NPOTEKAIOMIEH peaKIiy.

Jlabopamopnan paooma Ne 21
A3ocoedunenusn
Oneim 1. Peaxyuu ouazocoeounenuii be3 evloenenus: azoma. Azocouemanue.
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Peaxmuebl: nuMeTHIaHUINH, Cy/Ib()aHNUIOBas KUCIOTA, HUTPUT HATPUsl, N-HU-TPOAHUIINH,
- nHadron, 6eH3uauH, HAQTHOHOBOKHCIBINA HATPUH, alleTaT HATPUsl, KOHUEHTPUPOBAHHAS COJIS-
Has KucyioTa, 20-MpOoLEeHTHBIN pacTBOp XJjopuaa HaTpusi, 30-MpOLEHTHBIN pacTBOpP TUIPOKCHAA
HATpHs, HOJIKpaxMasbHas 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-
TBOPSItOT | T AuMernnanuauHa B 10 M consiHOM kucnoThl. Bo BTopoMm crakane 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 11epBOM cTakaHe NPUWINBAIOT PACTBOP U3 BTOPOr0 CTAaKaHa, 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. OunbTpar pa3iaMBarOT B JBE NPOOMPKH (HAIMBAIOT IO 1 M), pa30aBisitOT €ro BOJOM.
3arem npuOaBISIIOT B OJJHY IPOOUPKY pa30aBIEHHYIO KHCIIOTY, a B APYTYIO - ménods. OT™MevaoT
IBET KPACUTEJIS B KAXKI0U MPOOUpPKeE.

Hanummre ypaBHeHUe peakluy NOJIY4YEeHUs: METHIIOBOTO OpaHxeBoro. OObsCHUTE MeXa-
HU3M peakuuu. Haiinure oObsicHeHnE M3MEHEHUIO OKpacku B 3aBucumoctu oT pH cpenpl. 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 Boasl, oxnaxkaaroT A0 2-3°C u npu nepeMenuBaHuy NpuinBatoT pactsop 0,4 r HUT-
puTa HaTpus B 2 MJI BOJbl. VICHIBITBIBAIOT pacTBOP MOAKPaXxMajabHOM Oymaroi Ha NMpUCYTCTBHE
a30TUCTON KUCIOTHI. [10osydeHHBIN 1Ma30pacTBOpP OCTABIAIOT BO JIbAY Ha 5 MHUH, a 3aT€M IOCTE-
IIEHHO NEpeMBaloT B APYrol CTakaH, cojeprKalluil OXJIaXIeHHbIM pacTBop 1,6 T HaQTHOHOBO-
KHCJIOTO HaTpus U 2 T anieraTa HaTpus B 15 mu1 Bosibl. BeinaBiinii TeMHO-CUHMI 0CaZ0K KpacUTENs
OCTaBJIAIOT CTOSATh HAa 5 MMH, a 3aT€M B PEAKLIMOHHYIO CMECh 0OABIAIOT IIPU HarpeBaHUM 2 H.
pacTBop KkapOoHaTta HaTpus. BelmaBmmii KpacHbIH OCaJOK BBICAIMBAIOT TBEPIBIM XJOPUIOM
HaTpus, 100aBIIsAsd €ro B pacTBOP A0 HacklleHus. [locie 3Toro ocasok oTcachBatoT, IPOMBIBAIOT
Ha ¢uiabTpe 20-IPOLUEHTHBIM PACTBOPOM XJIOPHJIA HATPUS U CyIIAaT MEXAY JUCTaMu (pUIbTpo-
BaJIbHOM OyMmaru.

Hanummre ypaBHeHus peakuuii, oObsICHUTE MEXaHU3M uX. B kakoil cpene mpoucxoaur
azocouertanue? Kak MeHseTCs OKpacka KpacuTens B 3aBUCUMOCTH oT pH cpenpl?

3) Ionyuenue kpacumens f-nagmonosoeo opauxcesoeo. B oqHOM cTakaHe pacTBOPSIOT
0,7 r B-nadrona B 10 Mt 2 H. pacTBOpa I'MJIpOKCUAA HaTpUsl IPU HarpeBaHuu. B npyrom crakane
pacTBOPSIOT MPU HarpeBaHuu 1 r cynb(aHUIOBOM KUCIOTHI B 2,5 MII 2 H. pacTBOpa I'MIPOKCH/Ia
Hatpus. K menounomy pactBopy npubasisitotr pactBop 0,4 H. HUTpUTa HaTpUs B 5 Mil Bosl. Pac-
TBOP OXJIAXJAIOT U NMPUIMBAOT €0 IpH nepeMemnBainy K 10 Mi1 2 H. COITHON KUCIOTHI, OXJ1a-
KAast JIbJOM.

K nmonyuennomy, pacTBopy coiM IuMa30HHUS MPUIMBAIOT IIETOYHOM pacTBop P-HadToa.
BrimaBmuii kpacuTenb OCTaBIAIOT BO JIbAy Ha 30 MUH, 3aTeM NPpUOABISIOT 2,5 T XJI0pHIa HATPUS
(HacChIILIEHHBIH PacTBOp), OTPMIBTPOBBIBAIOT, CYIIAT MEXKIY JUCTaMU (PUIBTPOBAIBHON OyMaru.

PaccmoTpuTe BO3MOXKHOCTD MHIAMKATOPHOIO MEpEXoa B pa3InuHbIX cpenax. Hanummure
ypaBHEHHE PEAKIINH MOIy4YeHUs 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. Eciau mpu 3TOM BBIIAIAET 0CaI0K, TO J0OABISIOT BOJBI M JTUA30TUPYIOT pac-
tBOopoM 0,3 r HUTpUTa HaTpus B 4 M BOAbl (Ipoba HoAKpaxManbHONU OyMaroil Ha CBOOOJIHYIO
a30TUCTYIO KUCNoTy). PactBop ocraBistoT Ha 30 MuH. Bo BTOpOM ctakane pactBopsitoT 0,5 T -
HadTona B 2 My 30-pOIIEHTHOTO PacTBOPA TUIPOKCHIA HATPHS, T0OABUB BOY 10 PACTBOPCHUS
ocaJKa.
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K pactBopy conu aua3zonus 100aBisOT 1 T aneraTa HaTpus B 4 MIT BOJIBI, a 3aTEM PAaCcTBOP
B-madrona. Bemasmuii kpacutenb OTGMIBTPOBEIBaIOT. [IpoMbIiBatoT 20-1IPOIIEHTHBIM PAaCTBOPOM
XJIOpUJla HaTpus, CyllaT Ha Bo3ayxe. Hamumure ypaBHEHHE COOTBETCTBYIOLIEH peakiuu. Bos-
MO>KHBI JI1 UHIUKATOPHBIE IEPEXOBI B 3TOM Kpacurese?

Onvim 2. Obpaszosanue OuazoamurobeH30a.

Peaxmug6vl: aHUIMH, HUTPUT HATpPUs, KOHLEHTPUPOBAaHHAs COJIsIHAs KHCJIOTa, aueTaT
HaTpUA.

ObopyoosaHue: TAIIETKH, CTaKaHbl XuMuueckue Ha 50 mi, konba bynsena, Boponka brox-
Hepa.

B crakane pactBopstot 0,4 mut anunuHa B 0,5 M1 KOHUEHTPUPOBAHHOM COJIIHOM KUCIIOTHI,
MPUIMBAIOT 2,5 MJI BOJIbI. PacTBOp OXJTaKIat0T JIEASHON BOJOM U 100aBisAtoT pacTtBop 0,2 T HHUT-
puta Hatpus B 2 mul BoAsl. K nuazopactBopy nmpwinBaroT 1,2 r anerara HaTpust B 5 MJI BOJBIL.
BrimaBmimii ocaiok 1ua30aMMHOOEH30J1a 0TCACHIBAIOT, TPOMBIBAIOT BOJOM. HacTh MOIy4eHHOTO
JIMa30aMUHOOEH30J1a HarpeBatoT B MpoOupKe ¢ 2-3 mut consiHou kucinotel. Habmonaercs Boiesne-
HUE a30Ta U OOHaApyKUBaeTcs 3amnax ¢eHona.

Hanumre ypaBHenust peakiuii. OOBbsICHUTE MPOUCXOASAIINE U3MEHEHHS C JIHa30aMHUHO-
6enszonom. Kak MOXHO 0OBSICHUTH TOOOYHOE 00pa3oBaHUE IUA30aMHUHOOCH30JIa TMPU PEaKIuu
JINa30TUPOBAHUSA?

Onvim 3. Kpawenue asokpacumensmu.

Peaxmuevl: MeTUIOBBIN OpaH)KEBbIN (T€IMAHTHH), pacTBOP N-HUTPO(EeHUIANA30HUS, 2 H.
pactBop arerara HaTpus, [ -HapTON, 1 H. pacTBOp TUAPOKCUIA HATPHS, 5 H. pacTBOp CEpHOU
KHUCIIOThI

Obopydosanue: ctakanbl, papdopoBas yaiika, KyCOUKH OelI0i TKaHU - MEPCTIHOM, 1IeI-
KOBOI1 (HaTypaibHOM’), XJIOMT4aTOOyMaKHOM.

1) Kpawenue wepcmu u wenka xucromuvimu kpacumensmu. Pacrsopsiot 0,1 r MeTuio-
BOro opamxeBoro B 50 mut Boabl. PacTBop paznuBaiot B ABa cTakaHa. B oauH u3 HUX 100aBISIOT
5 MJ1 4 H. pacTBOpa CEpHOI KMCIOTHL. 3aTeM B 00a CTaKaHa OMYCKalOT KyCOUKH OeIol mepCTIHON
(unu wenKoBol) TKaHU. PacTBOPBI C TKaHBIO KUMATAT 5 MUH. 3aT€M TKaHb BBIHUMAIOT, IIPOMBbI-
BAIOT BOJIOM, BBDKUMAIOT U BBICYIIMBAIOT Ha BO3/yX€, pa3BECUB Ha CTEKJITHHBIX Nasioukax. O6pa-
TUTE BHUMaHHE Ha Pa3IMYie B MHTEHCUBHOCTH OKPACKU KyCOUYKOB TKaHHU.

Kak BiusieT KUCIOTHOCTb cpejibl Ha Mpolecc okpacku TkaHu? OObsCHUTE HAOII01aeMble
SBJICHUS.

2) Jleosinoe kpautenue. Tonaocky 6emoit XJ0m4aTo0yMaxHOU TKaHH POMHUTHIBAIOT 2-TIPO-
LEHTHBIM pacTBOpoM P-HadTona B 1 H. pacTBope rufpokcua HaTpus. TkaHb OT)KUMAIOT, pa3Be-
IIMBAIOT Ha CTEKJISTHHBIX MAJIOUKaX U BBICYIIMBAIOT HaJl IUIMTKOM MM FOPETIKOM B TOKE ropsiuero
BO31yXa. BeICyllleHHY10 TKaHb OMENAloT B (haphopoByro YalIKy U 0OJMBAIOT PacTBOPOM XJIO-
pHcTOro M-HUTpodeHmIIma3zoHus 1, a 3areM 100aBIAIOT 2 H. pacTBOp alleTata HaTpHs, PH 3TOM
TKaHb OKPAIlIMBAETCS B KPACHBIN I[BET.

Jlabopamopuas pavoma Ne 22
Amunokuciomol

Onwvim 1. Ceoticmea amMunokuciom

Peaxmuevl: 2-IpONIEHTHBIN paCTBOP aMHHOYKCYCHOM KUCIOTHI (TIUIHH), 10-pOIIEHTHBIH
pacTBOp aMUHOYKCYCHOM KHUCIIOTBI, | -TPOLIEHTHBIN pacTBOP aMMHOYKCYCHOM KHCIIOTBI, PACTBOPBI
WHJIUKAaTOPOB B KaNeJbHUIIAX: METHJIOBBIM OpaHX EBbI, METHJIOBBIM KpacHbIH, JIakMyc, 40-mpo-
LIEHTHBII pacTBOp popmanbaeruaa (popmanuH) — HeiirpanusoBanublid, okeua menu (11), 10-mpo-
LEHTHBIN pacTBOP T'MAPOKCHUAA HATpHs, 10-TIPOLEHTHBIN pacTBOP HUTPUTA HATPHS, JEeAsHAs YK-
cycHas kucinora, 0,1-npoleHTHBI pacTBOP HUHTHJPHUHA, HATPUNH METANIMYEeCKUH, €-Karposak-
TaMm.

Obopyoosanue: xumndeckue ctakasl (100 mi), nen puibTpoBasibHas Oymara, MUHIETHI,
cKasbIienu, 6aHu necuansie, TepMoMeTpsl (300°C), mTaTHB ¢ IPOOUPKAMHU.

1) OmHnowenue MOHOAMUHOMOHOKAPOOHOBBIX KUCIOM K UHOUKamopam. B Tpu mpoOupku
HaJIMBAIOT MO 1 MJI 2-IIPOIIEHTHOT'O PacTBOpa aMUHOYKCYCHOW KHUCIOTHI (TIUIMHA) U JOOABISIOT

68



Mo 2 KaIjy pacTBOPOB MHIUKATOPOB: B OJHY MPOOHPKY — METHIIOBOTO OPaH)KEBOI0, B IPYTYIO —
METHJIOBOT'O KPACHOT'0, B TPETHIO — JIAKMYycCa.

MemnsieTcs 1 okpacka UHIUKAaTOpoB? OOBACHUTE pe3yIbTaThl OIBITA.

2) Peakyusi aMuHOYKCYCHOU KUCIOMbL € (hopmanboe2udom. B mpoOoupKy K 2 Mi1 2-IIPOIEHT-
HOT'O PacTBOpPa aMHUHOYKCYCHOW KHCIJIOTHI MPUOABIIAIOT | Karulro WHIMKATOpa METUIIOBOTO Kpac-
Horo. PacTBop okpamiyBaercss B KEJThIM LBET. DTOT UHAUKATOP MPUMEHSIOT AJIs1 OOHAPYKEHUS
B pacTBOpax KHUCIOT: B KUCJIOUW cpeae B unTepBaie pH 4,2 — 6,2 xenrtas okpacka MHIUKATOpA
MEHSETCs Ha KpacHyl0. BOAHBINM pacTBOp aMMHOYKCYCHOM KHCJIOTBI UIMEET HEUTPAIBHYIO PEaK-
IUIO.

Jl06aBISIOT K paCTBOPY aMHUHOYKCYCHOM KHCIOTHI 1 M HEHTpann30BaHHOTO (pOpMaIHHA.
Kenrast okpacka pacTBopa MepexoauT B KPaCHYIO, CIIEZIOBATEIbHO, PEAKIIUsI PACTBOPA CTalla KHC-
noi. dopManbaeru] NpUCOSTUHIETCS K AMUHOTPYIINaM, CBA3BIBACT UX, KAPOOKCUIIbHBIE TPYIIITBI
IIPU 3TOM OCBOOOXKJIAIOTCS M 00YCIOBIMBAIOT KUCIYIO PEaKIIUIO pacTBOpa.

Hanummre ypaBHeHHs peakiiuii aMUHOYKCYCHON KHCIOTHI ¢ 1 Moib hopmanbaerunaa (00-
pa3oBaHne N-MOHOOKCUMETHIAMUHOYKCYCHOM KHCIIOTHI) U € 2 MOJIb popManbaeruaa (oopasopa-
Hue N,N-1uokcuinMeTninaMuHOyKCYCHOM KUCIIOTHI).

3) Obpaszosanue MeOHOU COMU AMUHOYKCYCHOU Kuciomsl. B TIpOOHpPKE HArpeBaroT MpU
BerpsixuBanuu cmech 0,5 T okcuaa meau (1) u 2-3 mut 2-nponeHTHOTro pacTBOpa aMUHOYKCYCHOM
KucnoThl. Uepes 2-3 MUHYTHI IPOOHUPKY CTaBAT B IITaTUB. [locne oTcTauBaHusi XOpOIIO BUIHA
CUHSIS OKpacka pactBopa. OrimBaroT mpumepro 0,5 M1 pacTBopa u JOOABISIOT K Hemy 1-2 karum
10-mpoIieHTHOTO pacTBOpa rUAPOKCH A HaTpus. Brimagaer nmu ocamok ruapokcuaa meau (11)?

N30bITOYHYIO KHJIKOCTh CIMBAIOT ¢ ocanka okcuaa meau (1) B mpoOupky u oxiaxkmaror
ee B CTaKaHe ¢ JeAsHou Booil. [TocTernenHo BbIMaaloT KPUCTAIUIIBI TPYIHOPACTBOPUMOM METHOMN
COJIM aMUHOYKCYCHOM KUCJIOTHI. OOpa3oBaHNE KOMIUIEKCHBIX OKPAIICHHBIX B CHHUN IIBET METHBIX
coJiell XapaKTepHO AJIsl O.-aMUHOKHUCIIOT.

Hanummure ypaBHeHHe peakiuu oOpa3oBaHMs KOMIUIEKCHONH MEIHON COJIM aMUHOYKCYC-
HOU KHUCJIOTBI.

4) Peaxyusi aMuHOKUCIOM C A30MUCMOU KUCIOMOU. AMHUHOKHCIOTHI, KaK U MEPBUYHBIC
aMUHBI, PEarupyroT ¢ a30TUCTON KHUCIOTOM C BBIACIEHUEM a30Ta. DTy PEAKIMIO UCIIONb3YIOT IS
KOJIMYECTBEHHOTO OMNpEeeHUsI aMUHOKHCIIOT.

K 2 M 10-mmpouieHTHOrO pacTBOpa aMUHOYKCYCHOM KHCIOTHI prwimBaroT 2 M 10-mpo-
LIEHTHOT'O PACTBOPA HUTPUTA HATPUS U 2 KAIUIX JIEJTHON YKCYCHOM KUCIIOTHI. [Ipu BCTpsaxuBaHuu
COJIEPKUMOTO MPOOUPKU OOMIIBHO BBIIEISIIOTCS My3BIPHKH ra3a a30Ta.

Hanummre ypaBHeHne peakllui aMUHOYKCYCHOM KHCIIOTBI C a30TUCTON KHCIIOTOM.

5) Peakyusi a-amunokuciom ¢ Huneuopunom. Peakiys ¢ HUHTHIPUHOM OYeHb 4yBCTBHU-
TenbHa. Ee MpUMEHSIOT 11 KaUeCTBEHHOTO M KOJIMYECTBEHHOIO aHAIM3a OL-aMUHOKUCIOT. Hul-
TUAPUH pasiaraeT o.-aMMHOKUCIIOTHI Ha anbJerubl, okcu yriepoaa (1V) u ammuax.

O

OH
) OH
Huuruppuu

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

K 2 M 1-pouieHTHOrO pacTBOopa aMMHOYKCYCHOW KHCIOTHI NpuianBaroT 2-3 xamum 0,1-
IPOLIEHTHOTO pacTBOpa HUHIUApHHA. CoepKuMoe MPOOUPKHU BCTPSAXMUBAIOT U CTABST B IITATUB.
Yepes HEKOTOpOE BpeMsi MosBIIsAeTCs (HOJIETOBasi OKpacka C CHHEBATHIM OTTEHKOM.

Jlabopamopuasa paboma Ne 23
Monocaxapuowt
Onvim 1. Peakyuu Ha 2uOpOKCUIbHBLE 2PYNNbI 8 MOHOCAXAPUOAX
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PeakTuBbl: 1-mpOIIEHTHBIN pacTBOP TIIFOKO3bI, 1-TIPOIIEHTHBIA pacTBOp PpykTo3bl, 10- u
20-mIpOLIEHTHBIH PacTBOPHI TIIOKO3bI, 10-IPOLIEHTHBIN pacTBOP TMAPOKCHIA HATPUS, S-TIPOLICHT-
HBII pacTBOp cyibdara menu (I1), u3BecTkoBOE MOJIOKO (CBekenpuroToBineHHas 10-15-mpoment-
Hasl CyCIIeH3US THIPOKCHU/IA KAIbLIUs B BOJE).

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

1) Peaxyus monocaxapuoa co wenounvim pacmeopom cuopoxcuoa meou (11). B mpodupke
CMEIINBAIOT 2 MJI 1 -IIPOLIEHTHOTO pacTBOpa I0KO03bl U 1 M1 10-11poLieHTHOrO pacTBOpa ruApOK-
CHUJIa HaTpHs, 3aTeM IO KaIuIsiM J00aBIISIOT S-MIPOLEHTHBIA pacTBop cylbdara meau. Obpazyro-
HIMiCs BHaYaJIe Toy0oii ocaok ruapokcuaa menu (1) mpu BeTpsxuBaHuu pacTBOPSIETCS, TIOTY-
YAeTCsl CHHMM MPO3PAYHbIN pacTBOP KOMILIEKCHOTO ajkorojista (caxapara) meau (l1). Peaknus
JIOKa3bIBACT MPUCYTCTBUE HECKOJIBKUX THAPOKCUIBHBIX TPYII B MOJIEKYJIE IIIOKO3bI. OTBIT MO-
BTOPSAIOT C UCIOJIB30BaHUEM |-TIPOIIEHTHOIO pacTBOpa (PpyKTO3BI.

HanummTe ypaBHeHUE peakIiu TIHOK03bI ¢ Tuapokcuaom meau (11).

2) Peakyus moHocaxapuoos ¢ 2uopoxcuoom kanvyus. K 2 mu 20-mpomeHTHOro pacTBopa
TJIFOKO3BI TOOABJISIFOT 10 KAIUIsiM TPU BCTPSIXUBAHUHM MU3BECTKOBOE MOJIOKO. [ MIPOKCHT Kanblus
pacTBopsieTcsi, 00pa3ysl TJIIOKO3aT Kanblus. [ MOpoKch] Kanblus J00aBISIOT 0 MOSBICHUS He-
pacTBopuMoOro ocaaka. PactBop ¢pmibTpyroT. Uepe3 GuiIbTpaT MpOIMyCKarOT TOK YIJIEKHUCIIOTO
ra3a u3 npudopa. Brimagaer ocanok kapOooHaTa KalbliMsl, KOTOPBIA pacTBOPSIETCS MPU U30BITKE
CO:a.

Hanummre ypaBHeHus peakiuii: oOpa3oBaHUE TIIOKO3aTa KalbIUs M B3aUMOJICHCTBUE
TJIF0K03aTa C YTIIEKUCIIBIM Ta30M.

Onvim 2. Peakyuu Ha KapOOHUIbHbIE 2PYNNbI 8 MOHOCAXAPUOAX.

Peaxmueul: 1-ipONICHTHBIN pACTBOP TIFOKO36I, | -TIPOIICHTHEIN pacTBOP PPyKTO3bI, 2-1IPO-
LEHTHBIA PACTBOP TIIFOKO3bI, 2-MIPOLEHTHBIA pacTBOP PpyKTO3bl, 10-MPOLIEHTHBIN pacTBOP TIIIO-
K03bl, 10-mpoLeHTHBIN pacTBOp (opManblaeruaa, PyKCUHCEpHUCTas] KHUCIOTa, S-IPOLEHTHBIN
pactBop cynbtara meau (I1), 10-mpoueHTHBIH pacTBOp rHApPOKCHIAa HATpus, peakTuB DenuHra,
OpoMHasi Bojia (HACBIILIEHHBIH PacTBOp), 1-mporeHTHbBIN pacTBop Xxiopuaa xenesa (I11), 1-mpo-
LEHTHBIA pacTBOp (eHosa, |-MPOLEHTHBIH pacTBOp HUTpaTa cepedpa, S-MPOLEHTHBIH pacTBOP
TJTFOKO3BI.

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

1) Peakyuu pyxcuncepnucmoii Kuciomsi ¢ opmanreoecudom u 2noko3ou. B ase mpo-
OMpKHU HaNMMBaKOT 110 1,5 MI1 pacTBOpa PyKCHHCEPHUCTOMN KUCIOTHL. B 0/1HY MpoOUpKy NpUIHMBaOT
1,5 mi 10-iporieHTHOTO pacTBopa hopmanbaeruaa, B Apyryro — 1,5 mi 10-poiieHTHOTO pacTBOpa
rioko3bl. CoziepkUMoe MPOOHPOK MepeMenInBaioT. Yepes HeKoTopoe BpeMs B TpodHpKe ¢ Gop-
MaJIbJETUIOM TOSBIISIETCS (PHOJIETOBO-PO30BOE OKpalliMBanue. PacTBop, copepxkaiiuil riroKo3y,
0CTaeTcs HEOKpaIlIEHHBIM.

[Touemy rimroko3a (M Ipyrue MoOHOCaxXapHuabl) HE Ta€T HEKOTOPHIX PEaKInii Ha KapOOHMITb-
Hble rpynnbl? Hanpumep, oHa He pearupyer ¢ (yKCMHCEPHUCTON KMCIOTON U ¢ TUAPOCYIb(HUTOM
HATpHSL.

2) Oxucnenue monocaxapuoos cuopokcuoom meou (11) 6 wenounoii cpede. B mpodupke
CMEIMBAIOT 3 MJI |-IIPOIIEHTHOTO pacTBOpa THAPOKCHIA HATPUs. 3aTeM IO KaIuIsIM TIpU BCTPS-
XUBAHUU JOOABIIAIOT S-TIPOLIEHTHBIHN pacTBOP CyJb(aTa MeH 10 NOABICHHUS He Hcue3aromiei mpu
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 ¢ HUM TJIFOKO3a TPH HArpeBaHHHM OCMOJISIETCS, TPOIYKTHI
OCMOJICHHSI TEMHOTO L[BETa MAaCKUPYIOT peakiuio. CoaepKuMoe NpoOHpPKU HArpeBaroT 10 HaYM-
HAFOIIETroCs KUIEHUS TaK, YTOObI HarpeBaJlach JIUIIIb BEPXHIS YacTh PacTBOpA, a HIDKHSS OCTaBa-
Jach JJIs KOHTpOJs. B Harperoii yacTu pacTBOpa MOSBIISAETCS JKENTHIM 0CaJOK THAPOKCHIA MEH
(), Bckope mepexosiiuii B KpacHbIi ocamnok okcuaa Meau (1). OmbIT MOBTOPSIFOT, HO BMECTO pac-
TBOpa TJIIOKO3BI OepyT 1-MPOLEHTHBIN pacTBOpP PPyKTO3HI.
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B ycnoBusix ombiTa OIMHAKOBO JIETKO OKHUCIAtOTCS TuaApokcuaoM meau (1) m ambmo3sr
(rroko03a), u KeTo3bl (PpykTo3a). OOBICHIETCS 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 ((hopMabIerui, MypaBbHHAS KUCIIOTA
u ap.). Cpeau npoayKTOB OKUCICHHSI OOHApY KEHA TaK)Ke IIFOKOHOBas (OJJHOOCHOBHASI) KMCIIOTA.
Omna oOpasyeTcsi Mpu OKHCICHUU TITFOKO3bI, KOTOpasi 00pa3yercst u3 GPyKTO3bl B pe3yIbTaTe MPo-
1ecca SMuMepHU3aIim.

Hanummure ypaBHeHHE peaKIK OKUCICHHSI TIIFOKO3bI B TTIIOKOHOBYIO KHUCIIOTY THAPOKCH-
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-ipornieHTHBIN pacTBOp (PYKTO3BI. 3aT€M B KaXIYI0 MPOOUPKY JOOABISIOT PaBHBIN 00BEM
peaxtuBa DennHra, coepKUMoe MPoOUPOK MEPEMEIINBAIOT U HATPEBAIOT BEPXHIOIO YacTh pac-
TBOPA JI0 HAYMHAIOIIETOCS KUTICHUs. B BepXHel yacTh )KHIKOCTH B 00EUX MPOOUPKAX MOSIBIISICTCS
JKENTBIM ocanok ruapokcuna meau (1), mepexonsmuii B KpacHbI ocanok okcuaa meau (1), Huxk-
HSIsL 9acTh JKHJIKOCTH, 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), mackupyromiero KkpacHblii iBeT ocaaka okcuaa menu (1). 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 @enunra? Kakoe cTpoeHre UMEET 3TOT PEaKTHUB U KaK €ro roTOBAT?
Hanummure ypaBHEHHE pEakUu OKUCIICHUS TJIFOKO3bI B TITFOKOHOBYIO KHCIIOTY peakTuBoM De-
JIMHTA.

4) Oxucnenue MOHOCAXapud08 AMMUAUHBIM PACMBOPOM OKCUOA cepedpa (peakyus ceped-
paAHo20 3epkana). CHadaaa TOTOBSIT aMMUAYHBIN pacTBOp TUAPOKcHaa U3 4 — 5 Mit 1-MpoOLIeHTHOTO
pactBopa HUTpaTa cepedpa. AMMUAYHBIN pacTBOp TUPOKCcHUIa cepedpa nensT nomnosam. K oaHoi
YacTy MPUIKBAIOT 1,5 M 1-TIpOIIEHTHOTO pacTBOpa IIFOKO3bI, K APYroit - 1,5 M 1-mporieHTHOTO
pactBopa ppykto3sl. O6e nmpobupku momemnaroT Ha 5-10 MUHYT BOASHYIO 0aHIO, HarpeTyro 10
70-80°C. Metamnnueckoe cepedpo B 00eux MpoOUpKax BbIJIEIAETCS Ha CTEHKAX B BUJE 3€pPKallb-
HOTO Hajeta. Bo Bpemsi HarpeBaHus MPOOUPKH HEIb3sI BCTPSIXUBATh, MHAUE METAJUIMYECKOE Ce-
pedpo BBIIEIUTCSA B BHJIE YEPHOTO OCAJIKA, a HE Ha CTEHKaX MPoOUPOK. UTOOBI MOTYYHUTH XOpoIliee
3epKajio, B MPOOUPKaAX MPEABAPUTEIHHO KUTIATAT 10-IIPOIEHTHBIA pacTBOP TUAPOKCHIA HATPHSI,
3aTe€M WX CIIOJIACKUBAIOT AUCTUILIMPOBAHHOMN BOJIOM.

Cpenu npoayKTOB OKHCIIEHHUS TJIFOKO3bl 00pa3yeTcs U alibJoHOBas (OJHOOCHOBHAs) TIIIO-
KOHOBas KUcJIoTa. Hanmummre ypaBHeHUs peakiuii: 00pa3oBaHHE aMMHUAYHOTO PacTBOpa FHAPOK-
cua cepedpa u okuciaeHue D-ri1roko361 10 D-TIIFoKOHOBOM KHCIOTH aMMHAYHBIM PaCTBOPOM TH/I-
pokcuza cepedpa.

5) Okucnenue monocaxapuoos 6pomnoil 6000t (msea!). B qse mpoOUpKH HAIUBAIOT 110 3
MJI OpPOMHO# BOJIbI U TOOABISIOT 110 0,5 M 2-TIPOIIEHTHBIX PACTBOPOB MOHOCAXapUJIOB: B OJTHY —
[III0KO03Y, B ApYyTryio — GpykTo3y. [Ipobupku HarpeBaroT B Kumsileil BoAsHOI 6aHe B TeueHue 15
muHyT. Ecriu Oypast okpacka Opoma 3a 3T0 BpeMs HEe UCUE3HET, PEaKIIMOHHBIE CMECH KHUTISATAT 10
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 MPOOHpKaXx.

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

Onwvim 3. Ocmonenue MoHoCaxapuoos

Peaxtusbl: 10-miporieHTHBIN pacTBOp TIOK03bI, 30-40-pOIIEHTHBIN PacTBOP TUIPOKCHIA
HaTpus, 10-TIpOLIEHTHBII paCTBOP CEPHOM KUCIIOTHI.

O6opynoBaHue: KUISATHILHUKH.
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B npobupke cmemmuBaroT 1 M 10-mporieHTHOTO pacTBOpa TIIOKO3bI U 1 MIT KOHIIEHTPUPO-
BAaHHOT'O PacTBOpPA T'MIPOKCHIA HATPUs, BHOCAT B CMECh KUIISATHIIBHUKU U KUISTAT €€ B TCUCHUE
2-3 MunyT. [Ipy BBHINOJHEHUH ONBbITA HEOOXOAMMO COOJIIOATh OCTOPOKHOCTH: PEaKIMOHHAS
CMECH KHITHT TOJTYKAMH, €€ MOXKET BEIOPOCHTH U3 MPOOUpPKU. JKuIKOCTh B MpoOUpKe nmpuodperaet
JKENTHIN, 3aTeM Oypblid 1BeT. [lociie oxnaxkaeHus ee MoAKUCIAIOT 10-POIEHTHBIM PacTBOPOM
CepHOM KUCIIOTHI, IPH 3TOM OKpacka OJIeTHEeeT, U MOSIBIIETCS 3arax #OKeHOro caxapa.

[Ipu HarpeBaHWU C KOHIEHTPUPOBAHHBIM PACTBOPOM WIEIIOYM MOHOCAXapUAbl OCMOJIS-
IOTCSl ¥ OKHCIISIFOTCSI, 00pa3yeTcsl CII0KHAs CMeCh BelecTB. B Hell comepkaTcst MpOLyKThl MOJH-
MepH3alH U KOHJACHCAIUU COSAUHEHN, MOTYYaloUXCcs IPU paciiajie MOHO3, a TaKKe HalJIeHbI
MOJIOYHAs U MypaBbUHAsi KUCIOTHL. [IpOayKThI OCMOJIEHUS COllepKAT CBOOOIHBIE THPOKCHIIbHBIC
TPYIIIBL, ’TUM OOBACHAETCS MX PACTBOPUMOCTH B BOJIE.

Jlabopamopuasa pavoma Ne 24
Hucaxapuow

Onvim 1. Peakyuu na euopoxcuivHule epynnsl OUcaxapuoos

Peaxmuevl: n3BeCTKOBOE MOJIOKO, 1-TIPOIIEHTHBII pacTBOpP caxapo3bl, 1-MPOLEHTHBIN pac-
TBOP JIAKTO3b! (MJIM MajbTO3bl), 20-IPOLEHTHBIA pacTBOp caxapo3bl, 10-MpOLEHTHBIH pacTBOP
THIPOKCHIA HATPHS, S-TIPOIICHTHBIH pacTBOp cyibdara meau (11).

Obopyoosanue: xummudeckue crakansl (25-50 u 100 mi), mepubie mpummHAps (10 Mit), 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 IpU MEepPeMElIuBaHUU JT00aBISIOT CBEKEIPUTOTOBICHHOE U3-
BECTKOBOE MOJIOKO. [ 'MIAPOKCH]T KaJIbIMsl paCTBOPSETCS 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(WIBTPOBHIBAIOT B IMPOOUPKY PACTBOP, B KOTO-
POM COJepKaTCcsl pacTBOPUMBIE Ha XOJIO/I€ caxaparhl Kanbliud. [Ipu HarpeBanuu ¢unbTpaTa 10
KHTICHHSI BBITIAIAeT MEJIKOKPUCTATMIECKAN 0CA/I0OK CaxapaToB KaJIbIIHs:

C12H22011-Ca0-2H20, C12H22011-:3Ca0-6H20 u nip.

[Ipu oxnaxaeHUN peakIMOHHON CMECH B CTaKaHe C JIEITHON BOJIOM 0CaZlOK CHOBA PacTBO-
psiercs. ClocOOHOCTh caxapo3bl JaBaTh PacTBOPUMBIE caXxaparhbl KajblMs HCIOJIb3YETCs B MPO-
MBIIUIEHHOCTH TSI OYUCTKH caxapa MPHU BBIJIEIICHUH €r0 U3 CaXapHOW CBEKIIBI.

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 MajdbTO3bl) U 10-IPOIIEHTHOrO pacTBOpa ILIEIOYH. 3aTEM B KaXAylO IMpo-
OMpKY MO KarisiM J00aBIISIIOT S-IpOoLeHTHBIN pacTBOp cyibdara meau (I11). Obpazyronuiics BHa-
yaje 6Je1H0-Toy00l ocagok ruapokcuaa meau (1) mpu BeTpaxuBaHUM pacTBOPSIETCS, PACTBOPHI
npHrOOPETAIOT CHHEBATYIO OKPACKY BCIIEACTBHE 00pa30BaHMs KOMILIEKCHBIX caxapaTtoB meau (I1).

Hanummre ypaBHeHust peakiuu oOpazoBanus MoHocaxapata wmenu (ll). Kaxoii BeiBOX
MOJKHO CJlielaTh U3 JaHHOTO OMbITa?

Onvim 2. Peaxyuu oucaxapuoog no kapooHuibHblM 2PYNNAm (CpasHeHue c0UCme 80ccma-
HABIUBAIOWUX U HEBOCCMAHABIUBAIOWUX OUCAXAPUO08)

Peaxmuevi: 1-npoLieHTHBIN pacTBOp caxaposbl, 1-MPOLEHTHBIH pacTBOP JAKTO3bI (MIIH
MasbTO3bl), peakTuB DennHra, ykcycHast Kuciaora, 10-nmpoieHTHbIN pacTBOp rTHAPOKCUAA HATPUS,
40-npoLIeHTHBII pacTBOpP FMAPOKCHA HATPUs, MOJIOKO, pa30aBlieHHOE BOJIOW B 0OBEMHOM OTHO-
menuu 1:1, 5-mporeHTHBIN PacTBOP MAJIbTO3bI, PACTBOP YKCYCHOKHUCIIOTO (PeHMITHIpa3HHa.

ObopydosaHue: XUMUYECKUE CTaKaHbl (25 Mir), MepHble IUHAPHI (10 MIT), XUMUYECKHe
BOPOHKH, GUIBTpOBaNIbHAsA Oymara, eHondTarenHoBass WHANKATOpHAs Oymara, KU THIBHUKH,
MHUKPOCKOIIBI, TPEIMETHBIE U TTOKPOBHBIE CTEKIIA, BOJSTHBIE OaHH.

1) Peakyus oucaxapuoos ¢ peaxmusom Penunea. B Tpu mpoOHpku HanmuBaioT mo 1,5-2
MJI 1-TIpOLIEHTHBIX PACTBOPOB Caxapo3bl, MAJIbTO3bI, U JAKTO3BI. 3aTeM B KaXIyI0 MPOOUPKY J10-
0aByAIOT paBHBIN 00beM peakTuBa DenrHra, KUAKOCTU EPEMEIINBAIOT U HArPEBAIOT B IUIAMEHU
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TOPENIKN BEPXHIOIO YaCcTh PACTBOPOB J0 HAUMHAIOLIErocs KuneHusi. HukHsist yacTh pacTBOpPOB He
JIOJIKHA HarpeBaThCsl.

Bo Bcex nu mpoOupkax mosiBisieTcss KpacHbId ocafok okcuaa meau (1)? OowsacauTe pe-
3yJabTaThl onbiTa. Hanummure ypaBHeHus peakuuil ¢ rugpokcugom Meau (1) ms rex caxapuaos,
KOTOpPBIE JAIOT MOJOKUTENbHYIO Peakiluio ¢ peaktTuBoM Denunra.

2) Obnapyoicenue 1akmo3svl 6 Mojioke. B HeOOJBIION XUMUYECKU cTakaH (25 mur) Hau-
BalOT 5-7 M1 MoOJIOKa, pa3zbaBiaeHHOTO Boso# (1:1), m 700aBIAIOT 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 GPUIBTPAT HEHUTPaNu3ytoT 10-1IpOIIEHTHBIM
pacTBOPOM TUAPOKCUIA HATPHUSA 10 CIA0OLIEIIOYHON peakuu 0 MHAUKATOpHOH (eHondranen-
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 @ennHra, CMeCh NEPEMEIIMBAIOT U HarpEeBalOT BEPXHIOIO YaCTh PacTBOPA 1O HaYMHAIO-
HIETOCS KUTICHHUS.

Memnsiercst n okpacka pactBopa? OOBSICHUTE ONBIT M HAIMIIUTE YPAaBHEHUE PEaKIUH.

3) Ionyuenue 03a30H08 Marbmo3sol u 1akmo3sol. O3a30HbI MAJTBTO3bI M JIAKTO3bI MOTYYAI0T
110 METOJIMKE, 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 TUTACTUHOK, 00pa3yronux po3eTku. DopMy KpHUCTAIOB 3apHUCOBBIBAIOT B pabouuit
KypHaI.

Hanummre ypaBHeHus peakiinii 00pa3oBaHus 03a3aHOB MaJIbTO3bI U JTAKTO3bI.

4) Ocmonenue soccmanasiusaruux oucaxapuoos. B Tpu npoOUpku HaIUBArOT 1Mo 1,5 mut
1-poneHTHBIX PACTBOPOB MAalIbTO3bI, JIAKTO3bI U caxapo3bl. B kaxmyro mpoOupky 100aBisiOT
paBHBII 006EM 40-TIPOIIEHTHOTO pacTBOpPa FMIPOKCUAA HATPUS. BHOCST KUIIATHIIEHUKY U KUATIATST
MOJIyYEeHHBIE PaCTBOPHI B TEYEHHUE HECKOJIBKUX MUHYT. (OCTOPOXKHO, IIETOYHbIE )KUIKOCTH KHIIST
ToTukamu.) B mpoOupkax ¢ BOCCTaHABIMBAIONIMMU JUcaxapuiaMu (MajabTO301 U JIAKTO301i) pac-
TBOPBI IpHOOpeTatoT Oypyro okpacky. PacTBop caxapo3bl He MEHSETCS.

[Ipn HarpeBaHHMU BOCCTaHABJIMBAIOIIMX JAWCAXAPUIOB C KOHIIEHTPUPOBAHHOU IEIOYBIO
o0pasyeTcs CI0KHask CMECh MPOAYKTOB — IPOUCXOIUT OCMOJIEHHUE.

Onwvim 3. I'uoponu3s (uneepcus) caxapo3wvi

PeakTuBsl: 1-nipo1ieHTHBIN pacTBOp caxapo3bl, 1 0-pOLEHTHBIN pacTBOpP CEPHON KUCIIOTHI,
peaktuB ®enuHra, peaktuB CenuBaHOBA, CyXO0l r'HApOKapOOHAT HATPUSI.

O6opynoBaHue: TEPMOMETPHI, BOJISIHbIE OaHU.

B npo6upky HanuBaoT 3 mMul 1-MpOLIEHTHOTO pacTBopa caxapo3bl U npubdassstoT 1 mi 10-
IPOILIEHTHOTO pacTBOpa CepHOM KUCIOTHI. [lonmydyeHHBIN pacTBOp KUIATAT B TeUeHUe 1-2 MUHYT,
3aTeM OXJaKIAIOT U JEJAT Ha JiBe YacTu. [TooBUHY pacTBOpa HEUTPAIU3YIOT CyXUM T'HIIpOKap-
OoHATOM HaTpusl, 700aBIsAsA €ro HeOOJIBIIMMH MOPLUUSAMH MPH NepeMennBanuu. (OcmopodicHo,
AHCUOKOCMb 8CneHUusaemcs: om evloensiroweocs okcuoa yeaepooa (1V).) Ilocie HedTpamuzamuu
(xorna npekparutcs BoaeneHne CO2) npuiIMBalOT paBHbIM 00beM peakTuBa denuHra U Harpe-
BalOT BEPXHIOKO YaCTh KMJIKOCTH /10 HAUMHAIOLIETOCS] KUTIEHUSI.

N3meHnsieTcs 11 OKpacka peakIIMOHHOM cMecu?

B npyroii npoOupke HarpeBaroT cMech 1,5 Mi1 1-IpOLIEHTHOTO pacTBOpa caxapo3bl C paB-
HbIM 00beMOM peakTuBa Penuura. CpaBHUBAIOT PE3yJIbTATHI OMBITA - PEAKIIMIO Caxapo3bl C pe-
aktuBoM DenuHra 10 ¥ MOCie THAPOIU3a.

OO6mwsacHuTe nponecc. Hanumunre ypaBHEeHHE peakIMK THIPOJIN3a Caxapo3bl.

Bropyto nmonoBuHy ruiposiMzaTa caxapo3bl HCIIOIB3YIOT It OOHApYKeHHs (PPYKTO3HI (Ke-
To3b1) peakuueit CenuBanoBa. B n1Be mpobupku HanuBaroT 1o 2 mi peaktuBa CennBaHoBa (pac-
TBOP PE30pIIMHA B COJITHOM KHCJIOTE), 3aT€M B OJHY MPOOUPKY MpHOABISIOT 2 Karuiy 1 -mporieHT-
HOTO pacTBOpa GPyKTO3Hl, a B IPYTYIO — 2 Karuld 1-MPOLEHTHOTO pacTBopa Ioko3bl. O0e mpo-
OMpPKH OJHOBPEMEHHO MOMEIIAIOT B BOJsIHYIO OaHi0 ¢ Temriepatypoit 80°C u BBIIEPKUBAIOT B
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teueHue 8§ MuHYT. CpaBHUBAIOT OKPACKY PaCTBOPOB B MPOOMPKAX C TIIOK030H U (pykTo30ii. [1a-
paJlIeNIbHO NPOBOAAT peakiuio CenrBaHOBA ¢ paCTBOPOM HETHPOIM30BAHHON Caxapo3bl.

CpaBHHTE OKpacKy pacTBOPOB B JABYX NMPpoOHpKax. OOBACHUTE OIIBIT.

Onvim 4. [Jeemnvie peakyuu Ha oucaxapuobvl

Peaxmuevi: 10-nipoLieHTHBIN pacTBOp caxapo3bl, 2-IPOLIEHTHBINA pacTBOp cylbdaTta Ko-
0anbTa, 2-MPOIIEHTHBIA PACTBOP CyNb(ara HUKEIs, S-TPOLEHTHBINA PaCTBOP THAPOKCH/IA HATPHS,
S-TIPOIICHTHBIM PACTBOP MAJIBTO3bI, S-TIPOIEHTHBIN PacTBOP JIAKTO3bI, 10-TIPOLIEHTHBIN PacTBOP
aMMuaKa, 5-IpOLEHTHBIN PACTBOP COJITHOKUCIOrO METUIaMHUHA, 20-TIpOLEHTHBINA pacTBOpP I'MJ-
pOKcHa HATpUS.

ObopyoosaHue: TUNETKH, TEPMOMETPHI, BOJITHBIE OAaHU.

1) Peaxyuu Ha caxapo3y c cynvghamamu nukens u kobarema. B 1Be npoOUPKH HAIUBAIOT
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 Kalelb 2-IIPOLIEHTHOIO pacTBOPa CyJlb-
¢ara xobasbTa, B APYTyI0 — HECKOJIBKO Karejb 2-TPOIEHTHOTO pacTBopa cynb(dara Hukens. B
npoOUpKe C CoNbio KoOasIbTa NOsABIsAETCS (PUOJIETOBOE OKpAIlIMBAaHUE, & C COJIbI0 HUKEIS — 3elie-
HOE.

2) Peakyuu Ha éoccmanagnusarouue oucaxapuobl ¢ aMMUakom u ¢ Memuiamurom. B
npobupky HanuBaroT 1 mi 10-mpoueHTHOTrO pacTBopa aMmmuaka. 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 1 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
nepeMelMBaHuM JI0 CUIIbHOLIEOYHOHN peakiuu (mpumepHo 1 min). [TosBisiercs sxenroe okpamim-
BaHUe, epexosilee B SpKo-KpacHoe. ONbIT NOBTOPSIOT C S-IPOLEHTHBIM PacTBOPOM JIAKTO3bI.

Jlabopamopnan paooma Ne 25
Honucaxapuowt

Onwvim 1. Kauecmeennvie peakyuu na y2neeo0vl

Peaxmuevl: xpaxmai (Mau 1EJUTION03a), caxaposa (WX TI0Ko3a), 15-TIpoleHTHBIN pac-
TBOp O-Ha(TOJa, KOHIIEHTPUPOBAaHHAs! CepHasi KUCIIOTa, peakTuB denunra, 1-mporeHTHbIH Kpax-
MaJIbHBIN KJIeHCTep, |-POLIEHTHBIN pacTBOp INIMKOreHa, pa30aBiIeHHbIN PacTBOP HOJa B HOAUIE
KaJMs (CBETII0-KEITOTO 1IBETA).

ObopyoosaHue: TPeBECHBIE OMUIKU (CyXue), MUTETKH, U30THYTHIE Ta300TBOIHBIE TPYOKH,
¢mibTpoBanbHas Oymara, xumuuyeckue ctakansl (100 mi), néx.

1) Peakyust yenesooos ¢ a-nagpmonom (peaxyuss Monuwa). B 1Be npoOUpPKH HATHBAIOT IO
1 M1 BOZBI M BHOCSAT OYEHb HEOOJIBIIIOE KOJIMYECTBO YIJIEBOJOB: B OJHY IPOOMPKY — 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, [0 CTEHKAM U3 UIETKH
OCTOPOKHO MPUIIMBAIOT IO 1 MJI KOHIIEHTPUPOBAHHON CepHOU KHUCIOTHL. OOpa3yroTcs /1Ba CIOS:
BHHU3Y — CepHasl KUCJIO0Ta, CBEPXY — BOJHBIN cioi. Uepes HEOOIbIION MPOMEKYTOK BPEMEHH Ha
IpaHUIIe JBYX CJIOEB MOSBISETCSA OKpPAIIEHHOE KOJIbLIO, CHauaa 3eJeHOBATOro 1IBeTa, MoToM ¢u-
0JIETOBOE.

Peaxmus ¢ a-HadTOMOM — KayeCTBEHHAS PEAKIIHS Ha YTJICBOIBI.

IIpu B3auMoAeMCTBUM C KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTOM YIJIEBObI pa3ararmrcs,
HapsAy ¢ APYTUMH TPOIYKTAaMHU pa3iokeHust oopasyercss (Gypdyposa u ero Mpou3BOIHBIC; OHU
KOHJIGHCHPYIOTCS C oL -Ha(TOJIOM ¢ 00pa3oBaHHEM OKpAIIEHHBIX TPOJIYKTOB.

Hanummure ypaBHeHue peakiuu aeruapatanuu D-riroko3sl (oOpazoBaHHe OKCHUMETHII-
dypdypora).

2) Peaxyus evicuiux noaucaxapudog ¢ peakmugom @enrunea. B 1e mpoOMPKU HATHBAIOT
no 1-1,5 Ma 1-mponeHTHOrO KpaxMajlbHOTO KJIEHCTEpa U 1-IIPOLIEHTHOTO pacTBOpa INIMKOIeHa U
TOOABIISIIOT paBHBIM 00beM peakTuBa DenuHra. KuakocTu mepeMenmBaloT U HarpeBaroT BEpPX-
HIOIO YacCTh PACTBOPOB /10 HAUMHAIOLIETOCS KUIICHUSI.

N3mensiercs mu okpacka pacTBOpoB? OOBSCHUTE OIBIT.
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3) Peaxyus ¢ tiooom. B 1Be mpoOHpKH HATHBAIOT 110 1 M 1 -ITPOIIEHTHBIX PACTBOPOB Kpax-
MaJIbHOTO KJIeHCTepa U TIIMKOTeHAa M 3aTeM JJ00aBISIOT 0 HECKOJIbKY Karesb CHIIbHO pa30aBieH-
HOT'0 BOJIOHM pacTBopa ioja B noaue Kanus. B npoOupke ¢ KpaxmMaioM MOsBIsIeTCsI HHTEHCUBHOE
cuHee okpamuBaHue. [Ipy HarpeBaHUU 3TOro pacTBOpPa 10 KUIIEHUSI CUHSS OKpacka CYE3aeT, IIpu
OXJIQKJCHUH PAacTBOpa CHOBA MOABIIsIETCS. [ TUKOreH ¢ pacTBOpOM Ho/1a 1aeT KpacHO-0ypoe oKpa-
LIMBaHUE.

MonokpaxmanpHas peakiys MPUMEHSIETCS B AHATHTHYECKOH XHMHUH JUIS OTKPHITHS KaK
Kpaxmasa, Tak 4 oja. Kpaxmais Iupoko NpUMEHsIeTCsl B Ka4ECTBE MHAUKATOPA B 1OIOMETPUH.

4) Peaxyusi na nenmosamnwl (0bpaszosanue ¢ypgypona). B mpoOUpKy BHOCAT CyXue Jpe-
BECHBIE OMWIKH (BbICOTa ci10s 1-1,5 cM) u 106aBnsIOT comstHyto Kucioty (1:1), B TakoM Konnde-
CTBE, YTOOBI OHA MOKphLIa onwiku. Ha monocky ¢unsTpoBagbHOl Oymaru HaHocAT 1-2 karuu
aHuauHA 1-2 Karum JIeTHON YKCYCHOM KUCTIOTHI (B TO ke MATHO). CMOUYEHHYIO YKCYCHOKHCIIBIM
AHWIMHOM (PUIBTPOBAJIBLHYIO OyMary MoJHOCAT K OTBEPCTUIO TPOOUPKH U KUIISTSIT CMECH OMHIIOK
C constHOM KucIoTor. Dypdypoi, conaepxkaluiics B BBIICISIOMUXCS apax, oopazyeT Ha Oymare
ApKOe po30BO-KpacHoe NsATHO. J{iist otronku Gypdyposa, 1eTydero ¢ BOASHBIM MapoM, TPOOUPKY
3aKpBIBAIOT MTPOOKOH C H30THYTOH Ta300TBOIHOM TPYOKOH, KOHEII, KOTOPOM OIyCKAIOT B IyCTYIO
MPOOUPKY-TIPUEMHHUK, OXJIAKIAEMYIO B CTaKaHe C JICJTHOM BOJ0W. OTrOHSIOT HECKOJIBKO Karelb
BOJIHOM dMynbeuu Gypdypoina. B mpobupky-npuéMuuk 1o0aBisroT 1 Karutro aHwmHA U 1 Karo
JeASTHON YKCYCHOM KHCNOThI. [losiBnsieTcst oKpalBaHue.

OOBbscHUTE ONBIT ¥ HANMILINUTE YPABHEHUS CIEAYIOIIUX PEaKUUil: TUAPOIN3 IIEHTO3aHOB,
JIeruaparanus neutos (oopazoBanue Gpypdypoina).

Onvim 2. Kucnomuwii eudpoaus kpaxmaia.

Peaxmuevr: 1-IpolICHTHBIA KpaXMaJlbHBIA KieicTep, 10-pOIeHTHBIM pacTBOP CEpHOMU
KHCJIOThI, pa30aBiIeHHbIN pacTBOp Hoda B Hoauae Kanus (cBeTso-kéntoro 1sera), 10-nponeHT-
HBII PacTBOP TUAPOKCUIA HATPHSL.

Obopyoosanue: konnueckue koaosl (50 mir), muneTku, MepHbie MUHAPHT (50 u 10 M),
dapdopoBble yamku, HHAUKaTOpHAas peHondTanenHoBas Oymara, peakTu DenuHra.

B konunueckyio kondy émkoctbio 50 M HanuBaroT 20-25 M 1-IIPOIIEHTHOTO KpaxMaib-
Horo kJieiicrepa v 3-5 M1 10-IIpoLIeHTHOT0 pacTBOpa CEpHOM KUCIOTHL. B 7-8 mpoOupok HanuBaroT
mo 1 M1 odueHb pa3baBieHHOTO Woja B Woauae kanus. [IpoOupku cTaBaT B mTaTuB. B mepByro
npoOUpKy BHOCAT 1-3 Kariu MoAroTOBJICHHOT'O JUIs OMBITA pacTBopa kpaxmaia. OTMeyaroT o0pa-
30BaBIIYIOCSI OKPACcKy. 3aTeM KoJI0y HarpeBaroT Ha acOeCTOBOM CeTKe HEOOJIBIIUM IJIAMEHEM TO-
penku. Yepes 30 ¢ mociie Havyana KUNEHUs OTOMPAtOT MUIETKON BTOPYIO Mpo0y pacTBopa, KOTO-
PYI0 BHOCAT BO BTOPYIO IIPOOUPKY € pacTBOpoM Hoza. [locie BCTpsXuBaHusl OTMEUAIOT LIBET pac-
TBOpa. B nanpHeiimem otouparoT mpoosl pacTBopa yepe3 Kaxple 30 ¢ ¥ BHOCAT UX B MOCIEAYIO-
1e NpoOUpPKH € pacTBOpoM Hoja. OTMeUaroT MOCTENEeHHOE U3MEHEHHE OKPACKH PACTBOPOB MPH
peakuuu ¢ onoM. M3MeHeHne OKpacku MPOUCXOAMT B CIEAYIOIIEM MOPSAAKE: CHHSS, CUHe-(pHO-
JeToBasA, KpacHO-(hroeToBas, KpacHOBaTO-Oypasi, OpaHKeBasi, OpaHKEBO-KENTasL, )KENTas (1IBET
rona).

[Tocne Toro xak peakMOHHAas CMECh MEpPEeCcTaHeT JAaBaTh OKPACKy C MOJ0M, €€ KUIATAT
emé 2-3 MHH, [TOCJIE YEro OXJIaXKIAI0T U HEUTpaIn3ytoT 10-IIpoLEeHTHBIM PAaCTBOPOM THIPOKCHIA
HaTpUs, 100aBIIsAs €T0 M0 KaIlJIsM JI0 LIEJIOYHOM peakluu cpebl (MOsIBICHUE PO30BOM OKPACKH Ha
denondrarenHoBON HHIUKATOPHOI Oymare).

YacTp meno4YHoro pacTBOpa MepesMBaloT B MPOOUPKY, CMENIMBAIOT C PABHBIM 00BEMOM
peakTuBa DenuHra 1 HarpeBarOT BEPXHIOIO YaCTh KUJKOCTH 10 HAUMHAIOIIETOCS KUIIEHMSL.

Brimanmaer mu kpacHbiit ocagok okcuaa meau (1)? Hanummre ypaBHEHHE peakiiuu THIPO-
JM3a Kpaxmala, yKaKuTe IpOMEXYTOUHbIe U KOHEUHBIH NMpoayKThl. OOBsICHUTE, TOYEMY B IPO-
1[ecce TUAPOIIN3a U3MEHsIeTCS OKpacka rapoin3aTa ¢ HoIoM.

Onvim 3. Ceoticmea yenrono3ol

Peaxmuevl: menHo - ammuadHblii pacTBOp (peaktuB llIBeiiniepa), KOHIIEHTpUPOBAHHAS
CEpHas KUCJI0Ta, KOHIEHTPUPOBAaHHAsI a30THAsI KMCII0Ta, KOHLIEHTPUPOBAHHAsI YKCYCHasl KUCIIOTa,
YKCYCHBIN aHTuapua, 80-TIPOIIEHTHBIA PacTBOpP CepHOW KUCIOTHI (80 MJI KOHIIEHTPUPOBAHHOU
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cepHoOM KUCIOTHI ¥ 20 MJT BOJIBI), S-TIPOIICHTHBIN PacTBOpP aMMHaKa, pacTBOP MOJa B HOJIUIE Ka-
s, CyXou kKapOoHaT HaTpusi, peakTuB Denunra, 40-MpOLEHTHBIA pacTBOP THAPOKCHIA 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 lllsetiyepa). 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) Ionyuenue pacmumenvro2o nepeamenma (amuiouda). B tpu daphopoBbie yaIiku
HAJIMBAIOT: B IEpBYIO — 80-MIPOIIEHTHBIN pacTBOP CEPHOU 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 MOTYyYEHHBIH PACTUTENBHBIN MEPraMeHT MEXKIYy JUcTaMu (QUIbTPOBAIbHON 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
MOMEIAI0T HEMHOI'O MEJIKO Hape3aHHBIX KYyCOYKOB (PMIIbTPOBAIbHOM Oymaru (LIEJUII0JIO3bI) U
CMaYMBAIOT UX KOHLEHTPUPOBAHHON CEPHOM KHUCIOTOH. THiaTeqpHO MEpeMEINBAOT COAEPKU-
MoO€ KOJIOBbI CTEKJISTHHOW MaJIOUKOM /10 MOJIHOTO pa3pylueHust Oymaru u o0pa3oBaHus OECIIBETHOTO
Bsi3Koro pactBopa. Ilocie 3Toro k Hemy 100aBIAIOT HEOOIBIIMMH OPLUAMU MIPU NEPEMEIINBA-
Huu 15-20 M Boabl (ocmopoorcro!), Koy COEIUHSIOT ¢ BO3YIIIHBIM OOPaTHBIM XO0JI0JUIbHUKOM
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 TaKOr'0 K€ pa3Mepa OIyCKaloT B CTaKaH ¢ BOJI0M (KOHTpOJIbHBIN oOpaserr). Uepes 5-7 MunyT
noJjocku 6ymaru BeiHUMa0T. OOpasell, KOTOpblii ObUT B BOJIE, OT)KUMAIOT B (PUIBTPOBATIBHOI Oy-
mare. Bropoil oOpasen — U3 crakaHa ¢ pacCTBOPOM T'MAPOKCHAA HATpUs — MPOMBIBAIOT BOJIOH (B
ctakaHe i papdpopoBoii yamike), 3aTeM 10-IPOLIEHTHBIM PACTBOPOM COJISTHOM KHCIOTHI M CHOBA
BOI0M. [IpOMBITYIO TIOJIOCKY OTXKMMAIOT B (prsibTpoBasibHOM Oymare. Korma ob6e OymaskHbIe TO-
JIOCKH BBICOXHYT, CPABHUBAIOT 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 CPAaBHEHUIO C KOHTPOJIbHOM. B TEKCTHIIbHOM MPOMBIIIIIEHHOCTH 00pabOTKY 1IEI0YbI0
XJIOMYaTOOYMa)KHBIX TKaHEW M HUTOK MPOBOJIAT C LENIbI0 UX 001aropakuBaHus (Mepcepuzanus).

5) IMonyuenue u ceoticmsea Humpamos yeantonosvl. B HeOONIbIIyI0 KO0y HaTUBAIOT 4 M
KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI M OCTOPOXKHO MPH Pa3MEIINBaHUU JOOABISAIOT 8 MJT KOH-
LEHTPUPOBAHHOMN CEPHOM KUCIOTHI. Pa3orpesinyrocsi cMeCh HECKOJIBKO OXJIAXIAI0T U MOMEIIA0T
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B He€ ¢ TOMOIIbIO CTEKJITHHOM MajJouyku HEeOOIbIIOHM Kycouek BaThl. PeakiioHHy10 cMech epuo-
JMYECKH MepEMENINBAIOT CTEKIITHHOM MaTOUKOH U HArpeBaloT Ha BosgHOM 6aHe (60-70°C) 5 Mum.
3aTeM BaTy BBIHUMAIOT U TIIATEIbHO MPOMBIBAIOT BOJIOM CHayalla B CTAKaHE, a IOTOM B CTpye
BOJIbI TI0]T BOAOIPOBOIHBIM KpaHOM. M30BITOK BOABI OT)KUMAIOT B (PHIIBTPOBAILHON Oymare, BaTy
Pa3phIXJIAIOT U BBICYIIMBaIOT B papdopoBoil yamike Ha KUMsmied BoasHoN OaHe. B ycnmoBusix
OIbITA MOJIYYaeTCsl B OCHOBHOM AMHUTPAT LIEJUIFOJIO3bI — KOJUIOKCHIIMH.

Hanummre cxemy peakuuu 00pa3oBaHUs AUHUTPATA LEILTIOIO3BIL.

BricynieHHBINM BOJIOKHUCTBIA HUTPAT LIEJUIIOJIO3b] (CBETIIO-KENTOrO 1[BETA) ACIAT Ha TPU
yactu. OJIHy 4acTh KJIaIyT Ha acOECTOBYIO CETKY U MOKUTAIOT. PA0M MOIKUTalOT KYCOK TUT-
pockonmrueckoi BaTbl. OTMEUAIOT pa3HUILy B XapaKTepe TOPEHHS ITHX JIBYX 00pa3IoB.

Bropyto yacTh KOJIJIOKCHUIIMHOBOM BaThl MOMEIIAIOT HA JJHO CYXOU MPOOUPKU M HarpeBaroT
e€ B INIaMeHU ropeiku. KoJIJIOKCUINH Ipy HarpeBaHUU pasilaraeTcs U BbUICTAET U3 POOUPKHU.

TpeTbto 4acTh KOJUIOKCUIIMHA PACTBOPSIIOT PACTBOPSIOT MPU NEPEMEIINBAHUH ITAIOUYKOM B
CMECH 3THUJIOBOTO CIIUPTA U AMATHIIOBOTO 3dupa (1:3). O6pazyercs BI3KUN pacTBOP — KOJUIOIHH.
YacTe KOJIOAMS HATUBAIOT HA CTEKIIO, MOCJE HUCIApeHHs] pacTBOpUTENS oOpasyercs TBEpHas
MJIEHKA. E€ BHOCAT TUTeJIbHBIMU IIUMIIAMU B Tu1aMs ropenku. [I€Hka Komoaus cropaet MeJIeH-
Hee, 4YeM KOJIJIOKCUIIMHOBAs Barta.

6) Ilonyuenue u ceoticmea mpuayemama yennionossi. B crakan EMKOCTbIO 25 MJI WK B
dapdopoByro yaliky moMenaroT HeOOIbIION KyCOueK TMrpocKonuyeckoi BaTel (mpumepHo 0,4
I), 3aJIMBAIOT €r0 BOJIOM U BBIAEPKUBAIOT B HEMl 3-5 MUH. 3aTeM BaTy BHIHUMAIOT U3 BOJbI, OTXKHU-
MaroT B GUIBTPOBATBHON Oymare, paciltIbIBAIOT U MOTPYKaIOT HEOOIBIIMMU MOPLUSIMH TIPU TI0-
MEIIMBAHUH CTEKJISTHHOW MAJIOYKOW B KOHHYECKYIO KOJI004Ky (50 MiI), B KOTOpPOW HAXOJHUTCS
CMECh 5 MJI YKCYCHOI'O aHTHJIpUAA, 5 MII JIEISHOM YKCYCHOM KUCIOTHI U 1-2 Karenb KOHLEHTPHU-
POBaHHOI CepHOM KHUCIOTHI (KaTanuzatop). [Ipy BHECEHNHU B KOOy BIaKHOW BAaThl IPOUCXOIHT
pa3orpeBaHue peakIIMOHHOW CMECH, IMO3TOMY KOJIOY OXJIaX1alT X0uoAHoH Bogon. Korna camo-
paszorpeBanue cMmecu mpekparurcs (depes3 5-10 muH), K010y MOMENIAIOT B HATPETYIO BOJASHYIO
0aHIO U TIIATEIBHO NEPEMEIINBAIOT PEAKIIMOHHYIO CMECh CTEKJITHHOM MANOYKOM 10 MOJHOIO pac-
TBOPEHUS LEJUTI0NI03bL. [10y4eHHBbI pacTBOP BBUIMBAIOT TOHKOM CTPYEN IIPU NTEPEMELIMBAHNH B
ctakaH ¢ 250 M1 X0710JHOM BO/BI. BhInasaeTr aneTuieoiao3a B BUAE XJI0NnbeB. X oTcachBatoT
Ha BOpOHKE BbIoxHepa, MpoMBbIBAaIOT BOJOW, PACHIMIIBIBAIOT U CyIIaT B pap(opoBOil HallIke Ha K-
nsiieit BojsHoU 6ane. Cyxasl aleTHIeIUII0I03a MPEACTaBIseT co00i aMop(hHYI0 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 1 Ha cTeKIIe TIEHKA?

OcTanbHyI0 4acTh CyXOro aleTaTa LeJII0I03bl PACTBOPSIOT MU c1aboM HarpeBaHuu B 1-
2 ma xsopodopma. [loayueHHBIN BA3KHI pacTBOP BHUIMBAIOT HA CTEKIISIHHYO Tu1acTUHKY (10x10)
CM U OCTaBJISFOT B TOPU30HTAIILHOM ITOJIOKEHUH JIJIs BBICYITMBAHUSA (B BBITSKHOM 1IKady). YToOb!
CHSAThH MOJIyYHMBIIYIOCS TUIEHKY, CTEKJIO OCTOPO’KHO IMOJIMBAIOT BOJIOM. 3aTeM IUIEHKY BBICYIIH-
BAIOT MEXAY JIUCTaMH (PUIBTPOBAILHON Oymaru, U Kycouek €€ BHOCST LIMIIAMU B IUIaMs To-
penku. Jlerko ym oHa 3aropaercsa? Kakoe mpakTHuecKkoe 3HaUYe€HUE UMEIOT alleTaThl [EJUTF0I03bI?

OkcnepumenmanvHas 3a0aua.

B tpex npoOupkax HaxoasaTcs: a) KpaxMmai, 0) caxaposa, B) ManbTo3a. C IOMOIIbIO Kaye-
CTBEHHBIX peakluil OonpeaeanTe, B Kakoi MpoOUpKe HaXOAUTCS KaKOe BELIECTBO.

IIpakTuyeckoe 3ansaTue 1
Tema: Teopernyeckue 0CHOBBI OPraHMYeCKON XUMHUH
Bonpocul o3 noocomosxu k 3anamuio.
1. Tlpupona HHAYKTUBHOTO PdeKTa.
2. Tlpupona mezomepHoro 3 dexTa.
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3. IlpaBuna HamucaHusi pe30HAHCHBIX CTPYKTYD.

4. Cratuveckue U JUHAMHYECKUE IICKTPOHHBIE 3(PPEKTHI.

5. Hcnonw3ys KOHKPETHBIC TMPUMEPBI, IOKAKUTE B3aWMMHOE BIUSHHUE aTOMOB B
MOJIEKYJIaX OpraHUYeCKuX coeAunHeHuid. OTBET MOATBEPIUTE HEOOXOTUMBIMU YpPaBHEHUSMU
peaKIui.

6. IIporonuruueckas Teopusi bpencrena.

7. Opraamdeckue mpoTOHCoAepkamue KucioThl. Kiaccudukamms. CpaBHEHUE KHUCIOTHBIX
CBOMCTB.

8. Conpshk€HHBIE KUCIOTH M OCHOBaHHMS. [Ipumepsr.

9. Kucnortst JIptouca. OcobeHHocTu ctpoenus. [Ipumeps.

10. XK€ctkue u msarkue kucyiothl JIbtonca. Y4yacTue B OpraHuueCKuX 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. Jlns kaxkao# mapbl yKa3aHHBIX BBIIIE CTPYKTYP onpezaenuTe 6osee ctabuibHyo. O0bICHUTE CBON
BBIOOD.
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2. YCIOBHBIMM CHMBOJAMH YKa)XKUT€ HampaBiIeHUE OJJIEKTPOHHBIX A(P(EKTOB B CIEIYIONINX
CTPYKTYypax. YKaXUTE 3JIEKTPOHOJAOHOPHBIE U AJIEKTPOHOAKIIETITOPHBIE TPYIIIIHI.

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 dYacTuUnbl B IOpPSAOKE BO3pacTaHUs HUX YCTOMYMBOCTH. OTBeT
apryMEHTUPYWTE.

@ @ ®
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 coenuHeHue sBisieTca 0ojiee CHIIbHBIM OCHOBaHHEM: 2,4,6- TPUHUTPOAHUINH
i 2,4,6-tpuauTpo-N,N-1umetunanunus?

7. N300pa3ute CTpoeHUE MPEIIOKEHHBIX HUKE COSMHEHUH B BUIE HA0Opa pe30HAHCHBIX
cTpykTyp. Ilokaxxutre mpu MOMOIIM CTPENoK, Kak MOXHO IpeoOpa3oBaTh OJHHU MpeelbHbIe
ctpykTypsl B npyrue: M-NO2CsHsF; n-COCH3CsH4F.

8.  DNeKTpOHOAOHOPHBIM  WJIM  3JNEKTPOHOAKLENTOPHBIH  XapakTep  MpPOSBIISIOT
aMHHOTPYIITA U KapOOKCHIIbHAS TPYIIA B COSAMHEHUSX ?

9. Pacnionoxute B MopsaKe BO3pacTaHUsi KOHCTAHT AMCCOLMALIMM CIIEAYIOLINE KUCIIOTHI:
[IUAHOYKCYCHYIO, O-LIHaHONPONMOHOBYIO, [-IIMAaHONPONHUOHOBYIO. ByIyT 1M 3TH KHCIIOTHI
CHJIbHEE YKCYCHOW?

10. Cpeau mnepeyuclieHHBIX COeIMHEHUN BbIOepuTe KHUcIoThl bpencrena u Jlptouca:
ATUJIAMMH, XJIOPHJ QJIIOMUHUS, XJIOPUJ aMMOHHs, METaHOJ, XJIOPHJ XKeje3a, MPOINaHOBas
KHCII0Ta, (EHOJ, aHUJINH, alleTOH, HUTPOMETAaH, alleTHJIEH.

11. Jlonumure KUCIOTHO-OCHOBHBIE pPAaBHOBECHSI:
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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. Hanumwure ypaBHEHHME IUCCOLMALMU JUIS CIEAYIOLIUX COEAUHEHWH: a) 3TaH, O)
TOJYOJ, B) HUTPOMETAH, T') alleTHJIeH, ) TPUHUTPOMETaH. Pacronoxure nepeyncieHHble X 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
Bonpocul ona noocomosxu k 3anamuro.
1. Tanorenanruapuel. [loxydyeHue ¢ mOMOIIBIO TaoreHua0B dochopa, THOHWIXIIOpUIA, OCH30-
WIXJIOpUJIA.
2. CpoiicTBa TrajOreHaHTUIAPUIIOB: B3aUMOJEHCTBHE C HYKJICO(QUIBHBIMH peareHTamu (BOJa,
CIIUPTHI, aMMHUAK, aMUHBI, TUAPA3HH, METAIJIOOPraHUYECKHE coelnHeHus). BoccTanoBinenue 1o
aJbJIETUIOB - 110 PO3eHMYHly ¥ KOMIUIEKCHBIMU THIpUIaMU MeTaJlIoB. B3aumoneiicteue nuaso-
MeTaHa C raJIoreHaHruIpHIaMi KapOOHOBBIX KUCIIOT (peakuust ApHara-OucTepTa).
3. Auruapuael. MeToapl MOdydeHus : Jeruaparanus KUcioT ¢ momombio P2Os u ¢raneBoro an-
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-
JUPOBAHUE CIIUPTOB U MX AJIKOTOJIATOB Al[MJITaJOT€HUIaMU M aHTUAPUIaMU, aJIKUJIMPOBAaHUE Kap-
OOKCHJIaT-MOHOB, PEAKIIMK KHUCIOT C JUA30METaHOM. MeTobl CHHTE3a HUKINYECKUX CIOMKHBIX
3(HUPOB - JIAKTOHOB.
6. Peakuuu ci10HBIX 3QUPOB: TUIPOIN3 (MEXAaHU3M KHCIOTHOTO M OCHOBHOTO KaTajiu3a), aMMO-
HOJIN3, IepesTepuduKanys; B3aUMOACHCTBUE C MAarHUI- ¥ IUTUHOPraHMYECKUMH COEAMHEHUSIMH,
BOCCTAHOBJIEHHE /10 CIIUPTOB U aJIb/IETHI0B KOMIUIEKCHBIMH THIPUAAMU MeTaJI0B. CII0KHO3 PHp-
Has ¥ allMJIONHOBAsl KOHACHCALUN.
7. AMuzbl. MeTo/ibl osTyueHus: alluiIMpoBaHNe aMMHUaKa 1 aMMHOB, TMPOJIN3 KApOOKCHIIATOB 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 amuoB KucioT (¢ momomsio P20s, SOCIy,
POCls), ankunupoBanue aMmOuIeHTHOTOIIMaHKU1-nOHA. CBOMCTBA: THAPOJIN3, AMMOHOJIN3, BOCCTA-
HOBJIEHNE KOMIUIEKCHBIMH THJIPUIAMHA METAJUIOB 10 aMUHOB, B3aUMOJICHICTBUE C MAarHUM- U JIN-
THAOPTAaHUYECKUMU COECINHEHUSIMHU.
3aoanus:
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1. [TomyunTe XJIOpaHTUIPHUA H3OMACIISTHON (2-METHIIIMPONAaHOBOM ) KUCIOTHI. [logeicTByiiTe Ha
HEro INpPUBEIECHHBIMM HIXKE peareHTamu: 1) Boaa, 2) STWIOBBIM cnupT; 3) JUITUIAMHUH
(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. Ilonyuute aHruapu] MPONMOHOBOW KUCIIOTHI U3 JIOOBIX pEareHTOB (MPEUIOKUTE HE MEHEE
Tpex cnocoOoB). [lomelicTByiiTe Ha HErO MPUBEICHHBIMHA HI)KE peareHTaMu: 1) Boja; 2) 3TaHOI;
3) orunamun;  4) amoMoruapua utus (130.), 3aTeM Boja; 5S) MeTuiMarauiopomun (u30.),
3areM Boja. [IpuBenuTe MexaHU3MbI peaKIIHA.

4. IlonyuuTe cMelIaHHBIA aHTUAPUA MypPaBbUHON U yKCyCHOM KucioT. [lonelicTByiiTe Ha Hero 1
9KB. nunepuanHa. Kakue coequnenus npu 3Tom noiyyarcs? OTBeT moaApoOHO MOTUBUPYHTE.

5. W3 6pomben3omna u OeH3anpaeruaa moryante N-peHmaMmu 0eH30iHOM KHCIOTHI.

6. Mcxonsa n3 MaioHOBOTO 3(pHpa, aJuII0BOTO ¥ STHIOBOTO CIIUPTOB, MOXYYUTE 2-3TUINEHTEH-4-
OBYIO KHUCJIOTY.

7. IIpenoxuTe HECKOIBLKO METOJOB CHHTE3a KeTeHa U3 JMoObIX peareHToB. lloneiicT-ByiiTe Ha
HEro TEPEYMCICHHBIMU HWXXE peareHTamu: 1) Boaa; 2)a3taHoin; 3) ammuak; 4) ykcycHas
KHCII0Ta; 5) MPOMMOHOBAsI KUCIIOTA.

8. CTpyKTypHBIC a30THBIC aHAJIOTH KeTeHOB — wu3omuaHatel. RN=C=0, rne R=ankun, apwui.
[Tpennoxute cnocod momyueHus: GeHUIM30MaHaTa U3 OCH3WIXJIOPHIa U HEOPTaHUYECKUX pea-
redToB. (Becnomuute neperpynnuposky Kypiuyca). [logeiictBylite Ha peHMIM30MUAHAT CIIETy-
IOIIUMH peareHTamu: 1) Boza; 2) aTaHoi; 3) aMMHuaK; 4) METHJIAMHH; S)ITUTICPUIUH.

9. 13 nponanona-1 u HEOPraHMYECKUX PEareHTOB MOIYYHUTE 2-METHIINIEHTEH-2-0BYIO KUCIIOTY. 3.
[IpennoxuTe HECKOIBKO METOJIOB CHUHTE3a ATHIIOBOrO 3upa OeH30iiHONW kucinoTsl. [lomei-
CTBYHTE Ha Hero mnepedyucieHHbIMU Hibke peareHTamu: 1) NaOH/H20; 2) H20/H+; 3) H-
C5H110H /H+; 4)u-C5H110H/OH-; 5) LiAlH4,3atem H30+; 6) A1BAJI-H.

10. Y3 renTaHauOBOM KHUCIOTHI TMOJYYUTE OKCHUMIIMKIIOreKcaHOHA. Kakoe coennHeHHE MOTy-
YUTCS, €CJIA HAIPETh €r0 B IPUCYTCTBUM CEPHON KUCIIOTHI?

11. Ucnionb3yst peakiuio clokHOI(DUPHON KOHACHCAIIUN TTOJIYYUTE IIUKIOTeKCaH1IMoH-1,4.

12. U3 0-XJIOpyKCYCHOM KUCIOTHI M JPYTUX HEOOXOAUMBIX peareHTOB MOJIYYUTE JIMMOHHYIO KHC-
J0TY.

13. U3 anieToHa 1 Apyrux HEOOXOUMBIX PEareHTOB MOIy4YUTe FeNTaHuoH-2,0.

14. Kak ocyIiecTBHUTh CIeayIONIee MPeBpalleHre: dTHIANETaT — TeKCaHAHO0H-2,6.

15. Kak ocymiecTBuTh cienyroliee npeBpalleHue: dTUIaleTaT — 3TUIOBBIN 3(up 4-ruapoKcu-
MEHTAaHOBOM KHMCIJIOTBHI.

6 IMJAKTUYECKHUE MATEPUAJIBI JJIsI KOHTPOJA(CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA
6.1 OueHouHble CpeaCTBA, MOKA3ATEN U KPUTEPUH OLICHMBAHUSA KOMIIETCHIIM I

HNunekc OneHounoe ITokazarenu Kputepun onenuBanus
KOMIIE- CPENCTBO OIICHUBAHUS c(hOpPMHUPOBAHHOCTH KOMITETEHITUIT
TEHIIUH
OIlK-1 Otuer mo mabo- | Hu3kuit — HeyJo- | CTaBUTCSI, €CITU JOMYIIEHBI CYIIeCTBEHHBIC
paTopHOl  pa- | BIETBOPUTEIHHO OMIMOKHU (B XO/I€ IKCIIEPUMEHTA, B 00BsIC-
oore HEeHUHU, B 0GOpMIIEHUU PabOTHI, MO TeX-

HUKE O€30IacHOCTH, B paboTe C Belle-
CTBaMH W TIpubOpamm), KOTOpbIe HE HC-
MPABIIIOTCS JIaXKe 110 YKA3aHUIO MPerno/ia-
BaTelsl.
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IToporosslii — yzno-
BIICTBOPUTEIIEHO

CTaBUTCS, €CIM JIOMYyIICHBl OJHa-
JIBE CYIIICCTBEHHBIC OIIMOKHU (B XOAE DKC-
MepuMeHTa, B 00BsICHEHUHU, B odopmiie-
HUU pabOTHI, 1O TEXHUKE OC30IaCHOCTH, B
paboTe ¢ BemecTBaMu U MpUOOpamu), Ko-
TOpPBIC HCIPABIISIOTCS C MIOMOIIBIO MPEIO-
JlaBaTeIIsl.

ba3oBblii — x0po1110

a) paboTa BBITIOJTHEHA IPABUITLHO, O€3 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 TPHOOpaMHU

Bricokuit — ort-
JINYHO

a) pa®oTa BBINIOJHEHA TOJHO, MPABUIIBHO,
0e3 CyIIECTBEHHBIX OIIMUOOK, CIIC/IaHbI BbI-
BO/JIBI,

0) SKCIEPUMEHT OCYIIECTBJICH IO TUIAHY C
YYeTOM TEXHHKH OC30MaCHOCTH M IPABHII
paboThl C BelIeCTBAaMH W TMPHOOpaMHU; B)
UMEIOTCST OpPTaHU3AIIMOHHBIC HABBIKH (TIOJI-
JICP>)KUBACTCS YMCTOTA PA0OYETro MECTa H T10-
PSIOK Ha CTOJIE, SKOHOMHO HCIOJB3YIOTCS
PCAKTHUBBI).

Komnoksuym

Huzkuii  —Heyno-
BJIETBOPUTEIIBHO

- HEe3HAHKME TPOrPAMMHOTO MaTepHaa;
- IPH OTBETE BO3HHUKAIOT OITUOKH;

- 3aTPyAHCHHA IIPHU BBIIIOJIHCHUHN IMPAKTH-
yecKux padoT.

IToporossrii —
YAOBJIETBOPH-
TEJIBHO

- YCBOEHHE OCHOBHOT'O MaTepHara;

- IPY OTBETE JIOITyCKAIOTCS HETOUHOCTH;

- IIPH OTBETE HEJOCTATOYHO TPABHIbHBIC
(bopMyIHPOBKH;

- HapyIIEeHHUE MOCIIeI0BATEILHOCTH B U3JI0-
JKEHUH MTPOTPaMMHOT0 MaTepHaa;

- 3aTpyJHCHUS B BBINOJHEHUH IMPAaKTHYE-
CKMX 3a/IaHHM.

ba3oBblii — x0po110

- 3HaHWE TPOrPaMMHOTO MaTEpHAIIA;
- TPaMOTHOE H3JI0XKEeHHE, 0e3 CYIIeCTBEeH-
HBIX HETOYHOCTEHN B OTBETE Ha BOIPOC;

- IPaBUWJIBHOE IPUMEHEHUE TEOPETUYECKUX
3HAHUM;

- BJIaJICHUE HEOOXOAMMBIMU HaBBIKAMU TIPU
BBITIOJTHEHUH M TPAKTHYECKUX 3a/1ad.

Bricokuii — ort-
JIAYHO

- INIyOOKOE ¥ MPOYHOE YCBOCHHE MPO-
IrpaMMHOTO MaTepHaa;

- TIOJIHBIE , TIOCITIE0BATEIbHBIC , TPAMOT-
HBIC U JIOTHYECKH M3JIaraeMbIe OTBETHI TPH
BUJIOM3MEHEHHH 3a/IaHUS;

- cBOOOTHO CIIPABIISIOIINECS C TOCTABJICH-
HBIMU 3a/1a4aMH, 3HAHHUS MaTepHaa;

- IPaBUIILHO 0OOOCHOBAHHBIC TIPUHSTHIE pe-
HICHUS;
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- BJIaICHUC pa3HOCTOpOHHI/IMI/I HaBBIKaAMHU U
[pUEMaMH BBIIOJIHEHHS IPAKTUYECKUX Pa-
0oT.

KoHntposbHas
pabora

Huskuit — Heyno-
BJIETBOPUTEIIHLHO

JIOITYCTHII YU CJIO OIIMOOK U HEJ0YETOB Ipe-
BOCXO/sIIllee HOPMY, IIPU KOTOPOH MOXKET
OBITh BBICTABIICHA OIEHKA «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
OMIMOKH U OJTHOTO HEeJI0UeTa; WK He Ooliee
JBYX-TpPeX HETrpyObIX OMIMOOK; HIIU OJHOM
HEerpy0o# OIIMOKK ¥ TPEX HEJOUYECTOB; WU
IPU OTCYTCTBUH OIINOOK, HO TIPU HAJTHIUH
YEThIPEX-TISITH HEJIOUETOB.

ba3oBblii — XOpo1110

CTYJCHT BBITIOJIHUI pabOTy MOJTHOCTHIO,
HO JIOTYCTHJI B HEl: He OoJiee OJTHOM He-
rpy0o0ii OIITMOKK U OJTHOTO HEJ0UeTa UITH
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-
BJIETBOPUTEIIBHO

JIOITYCTHJI YUCJIO OMIMOOK W Hejove-
TOB TMPEBOCXOIAIIEE HOPMY, MPU KOTOPOit
MOJKET OBITh BBICTABJICHA OIIEHKA «3»

IToporoselii —
YZIOBJIETBOPH-
TEIBHO

CTYIEHT MPaBUIIbHO BHITIOJHUI HE MEHEe
TIOJIOBUHBI Pa0OTHI WIIH JOMYCTHII: HE 00-
jee ABYX rpyObIX omMOOK; UM He Oosiee
OJIHOH rpy0oii 1 0J1HOM Herpy0Ooil OMOKU
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 — X0po1110

CTYJICHT BBITIOJIHWI pa0OTy MOJHOCTHIO, HO
JIOTTYCTHII B HEl: He OoJiee 0/IHOM HerpyOoit
OIIMOKK U OJJHOTO HeJoYeTa Uiu He Ooiee
JIBYX HEJI0YETOB

Bricokuit —
OTJIMYHO

paboTa BbIMIOJIHEHA 0€3 OIINOO0K, YKa3aHbI
BCE pacueTHbIE (POPMYIIbI, €AUHUIIBI U3ME-
peHusi, 6e3 omKOOK BBITOJIHEHBI MaTeMa-
TUYECKUE PACUYEThI

Tect

Huzkwuit — no 60
OasoB (HEYyI0BIIC-
TBOPUTENBHO)

[Toporossrii — 61-
75 GannoB

3a BEPHO BBINIOJIHEHHOE 3aJaHUE TECTUPYE-
MBIH ITOJIy4aeT MaKCUMaJIbHOE KOJIMYECTBO
0aJ10B, IPEAYCMOTPEHHOE JIJIs 3TOTO 3a/1a-
HUS$, 32 HEBEPHO BHITIOJTHEHHOE — HOJIb Oaj-
10B. [Tociie npoxoxacHus TecTa CyMMUPY-
I0TCSl pe3yJIbTAThl BBINOJHEHUS BCEX 3a1a-
HUH.
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(ynosneTBopu-
TEJILHO)

bazoBeiii — 76-84
OaIOB (XOPOIIIO)

Bricokuii — 85-100
0aJLI0B
(oTIIMYHO)

ITogcunThIiBaeTCA MPOLEHT INPABUILHO
BBITNIOJIHEHHBIX 3aJaHUH 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, €CIIM JIONYIIEHbl CYIECTBEH-
HbIE OIMOKY (B X0/€ JKCIIEPUMEHTA, B
00BsICHEHNH, B OPOPMIIEHUHU PaOOTHI, IO
TEeXHHMKe 0e30I1acCHOCTH, B paboTe ¢ Bellle-
CTBaMHU U NpudopamMu), KOTOpbIE HE UC-
IPABIIAIOTCA JaXke [0 YKa3aHUIO Mpernoja-
BaTesl.

IToporosslii — yn10-
BJIETBOPUTEIILHO

CTaBHUTCS, €CIIU JOMYIICHBI OJ[HA-/[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.

ba3oBeIi1 — X0po1o

a)paboTa BBITIOJIHEHA MTPABWIILHO, O€3 CyIIle-
CTBEHHBIX OIIMOOK, C/IENIaHbl BBIBOJIBI,

0) TOTYCTHUMBI: HETIOJIHOTA TIPOBEICHUS HIIN
oopmIileHHsI HKCIIEpUMEHTa, OJlHA-ABE He-
CYIIECTBEHHBIE OITMOKH B IMPOBEICHUN WIIN
0 OpMIICHHUH IKCTIEPUMEHTA, B ITPaBUJIaX pa-
0O0TBHI C BelllecTBaMU U Ipudopamu

Bricokuii — ot1-
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 HpuOOpaMu; B)
MMEIOTCSI OpraHU3aIlIOHHbIE HaBBIKU (IOJ-
JIEP>)KUBACTCS YMCTOTA PAdOYEro MecTa H T10-
PSIOK Ha CTOJIe, SKOHOMHO HCIIOJIB3YIOTCS
PEAKTHUBBI).

YK-1

KonnokBuym

Hwuszkuit —seyno-

- HC3HAHUC MMPOrpaMMHOI0 MaTcpualia,

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

(bOopMYITUPOBKH;
- HApYHICHUC IMOCJIICA0OBATCIbHOCTHU B U3J10-
KCHHUU IPOTPaMMHOT0 MaTepHaa,
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- 3aTPy/JHEHUs] B BBINOJHEHUU MpaKTUUe-
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
BHUJIOU3MEHEHUH 3aJaHUS;

- CBOOOJTHO CIIPABJISIOIIAECS C TOCTABJICH-
HBIMH 3a/1a4aMH, 3HAHHUs MaTepUaa;

- 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-
CTBaMHU U NMPUOOpaMu), KOTOpPbIE HE HC-
MPABIIAIOTCS JJAXKE M0 YKa3aHUIO MPETo/a-
BaTesl.

IToporossiii — yz0-
BIIETBOPUTEIILHO

CTaBUTCS, €CIIH JIONYIIEHbI 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 — X0po1110

a) paboTa BBINOJIHEHA [TPABUIILHO, O€3 Cy-
IIECTBEHHBIX OLIMOOK, C/I€aHbl BEIBOADI;
0) JIOMyCTHMBI: HEMOJHOTAa MPOBEACHUS
i oopMIIEHHs SKCIIEPUMEHTA, OJIHA-/IBE
HECYILIECTBEHHbIE OIIMOKM B TMPOBEICHUU
Wil opOpMIIEHUH SKCIIEPUMEHTa, B MPaBU-
Jax paboThI ¢ BELIECTBAMHU U MPHOOpPaMH

Bricokunn —
JINYHO

OT-

a) paboTa BBHITIOJHEHA TTOJTHO, TIPABUIILHO,
0€3 CyIeCTBEHHbIX OIIUOOK, C/IEIaHbI BbI-
BO/IbI,

0) SKCIEPUMEHT OCYIIIECTBJICH T10 IIaHy C
YUETOM TEXHUKU 0€30MaCHOCTH U MTPaBUIT
paboTHI C BENIECTBAMH M IPHOOPAMH; B)
UMEIOTCS OPraHN3aIMOHHBIC HABBIKH (101~
JIep>)KUBAETCSl YUCTOTA pabouero mMecra u
HOPSAIOK Ha CTOJIE, SKOHOMHO HCHOJB3Y-
I0TCS] pEaKTHBBI).
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I1K-1

Otuer 110 11260-

paTopHoit
bore

pa-

Hwuskuit — Heyno-
BJIETBOPUTEIIHLHO

CTaBUTCS, €CJIH JIOMYIICHBI CYIIECTBEH-
HbIE OIMOKY (B X0/€ JKCIIEpPUMEHTA, B
00BsiICHEHHH, B O(OPMIIEHUHU PAaOOTHI, IO
TEeXHUKE 0€30I1acCHOCTH, B paboTe C Bellle-
CTBaMH W NMPUOOpaMu), KOTOPHIC HE HC-
MPABIIIOTCS JAXKE M0 YKa3aHUIO MPETo/a-
BaTelsl.

[Toporosslii — y0-
BJIETBOPUTEIILHO

CTaBHTCSl, €CITU JOMYIIEHBI OJHA-/[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-
BaTEJIsL.

ba3oBblii — x0po1I10

a) paboTa BBHITIOJIHEHA MTPABHIILHO, O€3 CY-
IIECTBEHHBIX OIIMOOK, C/ICJIaHbI BHIBOJIBI,

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
YUETOM TEXHHMKHU O€30MacHOCTH W TPaBUII
paboThl C BemiecTBaMM M IpUOOpaMu; B)
MMEIOTCSI OpraHU3allMOHHbIE HaBBIKU (IOA-
JIEP’)KUBACTCSI YMCTOTA PAdOYEro MecTa H 110-
PSJIOK Ha CTOJIEe, SKOHOMHO HCIIOJIb3YIOTCS
PEAKTHUBBI).

KonnokBuym

Huskuit  —Heyno-
BHGTBOpI/ITeJ'II)HO

- He3HaHHE MTPOTrPAMMHOT0 MaTepHaa;
- [IpU OTBETC BO3HUKAIOT OHII/I6KI/I,

- 3aTpyJHEHUS TPU BBHIMOTHEHUU MPAKTH-
YECKUX padoT.

IToporoselii —
YZIOBJIETBOPH-
TEJIBHO

- YCBOEHHE OCHOBHOT'O MaTepHaa;

- IPY OTBETE JOIMYCKAIOTCS HETOUHOCTH;

- IpU OTBETE HEIOCTAaTOYHO IMPaBUIIbHBIE
(bopMyIINPOBKH;

- HapyIIeHHE MOCIeA0BaTENbHOCTH B U3J10-
KEHUHU TTPOTPAaMMHOTO MaTepHaIa;

- 3aTPy/HEHHs] B BBINOJHEHUU MpaKTUUe-
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
BBITIOJHEHUH U IPAKTHYECKUX 3a/1a4.

Bricoxuit — ot-
JINMYHO

- TITy0OKOE ¥ POYHOE YCBOCHHUE TIPO-
IpPaMMHOTO MaTepuaa;
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- TIOJIHBIE , TIOCIIE0BATEIbHBIC , TPAMOT-
HBIC U JIOTHYCCKH M3JIaraeMbIe OTBETHI ITPH
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-

BJICTBOPHUTEIIEHO BOCXOJISIIIEe HOPMY, IIPH KOTOPOH MOXKET
OBLITH BHICTABJIEHA OLIEHKA «3%»

[Toporossrii — €CITH CTYJICHT MPABHIILHO BBITOJIHIII HE

YIOBJIETBOPH- MEHEE IMOJIOBHHBI pa0OThI HITU IOy CTHIT:

TENBHO He Oosiee ABYX TpyObIX OIIMOOK; UK HE

Oosee oHOM rpy0oii U 0JTHOM HerpyOoi
OLIMOKH U OJJTHOTO HEJ0UeTa; WK He Oojee
JIByX-TPEX HErpyObIX OLIMOOK; NN OJHON

BazoBeiit — 76-84
OaITIOB (XOPOIIIO)

Brrcoknii — 85-100
0amIoB
(oTHMYHO)

KonTponbhas 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 Oosiee IBYX HEOUYETOB
Beicoknit — ot1- | paboTa BbInoJHEHA 0€3 OMNO0K, YKa3aHbl
JUYHO BCE pacueTHbIe (POPMYJIbI, €AUHUIIBI U3ME-
penus, 6e3 omMrOOK BBHITOJTHEHBI MaTeMa-
TUYECKUE PACYETHI
Huzkuii — 10 60 3a BEPHO BBINOJHEHHOE 33JIaHUE TECTUPYE-
0aoB (HEyZOBJe- | MBI MOTydaeT MaKCUMaIbHOE KOJIUYECTBO
TBOPUTEIBHO) 0aJI0B, MPEIYCMOTPEHHOE I ATOTO 3aja-
[ToporoBerit — 61- | HUs, 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/ITLIBaeTCSI MNPOLCHT IIPABUJIIBHO
BBITTIOJTHEHHBIX 3a)1aH1/11‘/’1 TECTAa, IIOCJIC Y€ro
9TOT MPOLCHT IMECPEBOAUTCA B OLICHKY, PYy-
KOBOACTBYACH YKa3aHHBIMH KpPUTCPUAMH
OLICHUBAaHWA.

6.2 IIpoMe:kyTOUYHASI aTTECTALUS CTYAEHTOB MO AMCHHUIINHE

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 pPE3yJIbTAaTOB OCBOCHMS JUCLUIUIMHBI IPUMEHSAETCS CIEAYIOLIUe

KPUTEpPUU OLICHUBAHUS.

KpuTtepun oneHuBaHNs YCTHOTO OTBETA HA 3a4eTe
OneHka «32a4TE€HO» BBICTABIISACTCS CTYyNCHTY, €CIH:
1. Bormpocs! pacKpbIThI, H3JI0KEHBI JIOTHYHO, 0€3 CYIIECTBEHHBIX OIITHOOK.
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2. IlokazaHo yMEHHE WILTIOCTPUPOBATH TEOPETUUECKUE TTOTOKEHNS KOHKPETHBIMU TTPUME-
paMu.

3. TIpoaeMOHCTpUPOBAHO YCBOCHUE paHee N3YUCHHBIX BOIIPOCOB, CHOPMUPOBAHHOCTD
KOMIIETEHIINH, YCTOMYUBOCTD UCIIOJIb3yEMBIX YMEHUN U HABBIKOB.

JomyckaroTcst He3HAYUTEIIbHBIC OIITHOKH.

OneHka «He 3aUTEHO0» BLICTABIISICTCS, CCIIU:

1. He packpbITO OCHOBHOE COZIepKaHHE y4eOHOTO MaTepuaa.

2. OOHapyXeHO HE3HAHKE WJIM HETIOHMMAaHKE OOJbIICH WIN HanboJliee BAXKHON 4acTh
y4eOHOro Marepuania.

3. JomymieHsl omuOKY B ONPEISIICHUN TOHITHIA, KOTOPBIC HE UCTIPABJICHBI TIOCTIE HEe-
CKOJIBKUX HaBOJISIIIMX BOIPOCOB.

4. He chopMUpOBaHBI KOMIIETCHIINN, YMEHUS U HABBIKH.

Bonpocs! nuis 3a4éra (5 cemectp)

1. HomeHkaTypa OpraHu4ecKruX COSAMHEHUH (TpUBHANIbHAS, PAJUKAIbHO-(QYHKIIMOHAIBHAS, 3a-
MECTUTEIbHAS).
2. KauecTBeHHBIH aHANU3 OpraHWYECKUX coeauHeHuil. OOHapyKeHue yriepoja, BOAOPOJa,
a30Ta, Cepbl, TAJIOT€HOB B OPraHUYECKUX COCTUHEHUSIX.
3. KauecTBeHHbII aHanmn3 (QpyHKIIMOHAIBHBIX Tpymil. KauecTBeHHBIE peakluy Ha KpaTHBIE CBSI3U
B QJIKCHAX M aJKWHAX, KAYEeCTBEHHBIE PEaKIMU Ha THAPOKCHIbHYIO, TPYIINY (pacrno3HaBaHue mep-
BUYHBIX, BTOPUYHBIX M TPETUYHBIX CIIUPTOB), KAUECTBEHHbIE pEaKLMU Ha apOMaTUYECKUE CHU-
CTEMBL.
4. Turmbl XUMUYECKUX CBSI3EH B OPraHMYECKUX coequHeHusx. [Ipumepsi.
5. OusnyecKue XapakTepUCTUKU KOBAJCHTHOMN CBSA3M: UIMHA, YHEPTHs, KPATHOCTh, MOJISPHOCTH,
HOJIIPU3YEMOCTD.
6. Bonopoansie cBsizu. Mx BausiHME Ha (U3NYECKHE U XMMUYECKHE CBOMCTBA OPraHMYECKUX CO-
eIUHEHUN.
7. JIabopaTopHble cIIOCOOBI MOTY4YEHUS YIIIEBOIOPOIOB (AJIKAHOB, AIKEHOB, aJIKHUHOB).
8. JlabopaTopHble criocoObI TOTYYESHHUS MPOU3BOAHBIX YTIEBOIOPOAOB (TaJIOTEHOAIKAHOB, CITUP-
TOB, IPOCTHIX FPHUPOB).
9. JlabopaTopHble CTIOCOOBI TMOYYEHUS TPOM3BOIHBIX APOMATHYECKHUX YTIIEBOJAOPOIOB (Tanore-
HapeHOB, HUTPO U CYJIb(HONPOU3BOHBIX).
10. Xumuueckue peakiuu, XapakKTepHbIe IS allHKINIECKUX YTIIEBOIOPOIOB.
11. Xumuueckue peakmu, XapakTepHble /Ul apOMAaTUYECKUX YIIIEBOJOPO/IOB.
12. Xumuueckue peakiuy, XapaKTepHbIE IS TaJIOTeHOMPON3BOIHBIX aJIKAHOB.
13. Xumuueckue peakmu, XapakTepHble /Ui CIUPTOB (OAHO- U MHOTOATOMHBIX).
Kpurtepun onieHUBaHNS YCTHOTO OTBETA HA IK3aMeHe

Ouenka «5» (OTJIMYHO) CTaBUTCS, €CJIU CTYIEHT:

1. ITostHO pacKphITO cofepxKaHUe MaTepuasna OuseTa.

2. Marepuan M3JI0)KEH I'PaMOTHO, B OIPEAEIECHHOW JIOTUYECKOW IOCIEA0BATEIbHOCTH,
TOYHO HMCIIOJb3yeTCsS TEPMUHOIOTHSI.

3. Iloka3aHO yMEHHE MIUTIOCTPUPOBATH TEOPETUUYECKUE MTOJIOKEHHSI KOHKPETHBIMU ITPUMeE-
pamu, MIPUMEHSTh UX B HOBOM CUTYyaIUH.

4. IIponeMOHCTPUPOBAHO YCBOEHHE paHee M3YUYEHHBIX COMYTCTBYIOIIMX BOIPOCOB, CHOp-
MHPOBAaHHOCTbh U YCTOMYMBOCTh KOMITETEHIINI, YMEHUI U HABBIKOB.

5. OTBeT Npo3ByUasl CAMOCTOSTENFHO, 6€3 HAaBOIAIINX BOIIPOCOB.

6. Jlony1ieHsl oJiHa — IB€ HETOYHOCTHU MIPU OCBELIEHUH BTOPOCTENIEHHBIX BOIIPOCOB, KOTO-
pbI€ UCTIPABIISAIOTCS IO 3aMEYAHUIO.

Ouenka «4» (Xo0pouo) CTaBUTCS, €CJIH:

OTBET CTY/CHTA YJOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLICHKY «5», HO MPH 3TOM
UMEET OJMH U3 HEJIOCTATKOB:

1. B u3n0xeHuu onyeHsl HeOobIme mpo0esbl, He HCKAa3UBILUE COIEpPKaHNe OTBETA.
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2. JlonmynieHsl OMH — JIBa HEAOYETa MPU OCBEIICHUU OCHOBHOTO COJIEpPKaHMUs OTBETA, UC-
IIPABJICHHBIE 110 3aMEYAHUIO SK3aMEHATOPA.

3.70My1IeHbI OIMOKa UK 00JIee ABYX HEJ0UETOB IPHU OCBEIIEHUH BTOPOCTEIICHHBIX BOTIPO-
COB, KOTOPBIE JIETKO UCIPABJIAIOTCS 110 3aMEYAHUIO dK3aMeHaTOopa.

Ouenka «3» (ya10BJIETBOPUTEJIbHO) CTABUTCSA, €CIIU:

1.HenonHO nim HemocneaoBaTeIbHO PACKPHITO COIEpKaHUE MaTepHaia, HO MOKa3aHo 00-
niee NOHMMaHUE BOIPOCAa U IMPOJAEMOHCTPUPOBAHBbl YMEHHsI, JOCTATOYHbIC ISl JAJIbHEHIIETro
YCBOEHHUS MaTepuaa.

2. Imenucek 3aTpyIHEHUS WM AOMYIIEHBI OUIMOKH B ONPEIEICHUN MMOHATUH, UCTIOIb30Ba-
HUU TEPMUHOJIOTHH, UCTIPABJICHHBIE MOCIIE HECKOIbKUX HABOISALIUX BOIPOCOB.

3. IIpu HEMmOMHOM 3HAHUU TEOPETUUYECKOI0 MaTepHualia BhISIBJICHA HEIOCTaTO4YHas chopmu-
POBAaHHOCTH KOMITETECHIIMM, YMEHUN U HABBIKOB, CTYJICHT HE MOXET MPUMEHUTH TEOPUIO B HOBOM
CUTyallUH.

4. Penienune pacyeTHOM 3a7]a4M BHI3BIBACT 3aTPYIHCHMUSI.

Ouenka «2» (Hey10BJIETBOPUTEJIBHO) CTABUTCS, €CIIU:

1. He packpbITO OCHOBHOE COJIEp)KaHKHe Y4eOHOr0 MaTepuara.

2. O6Hapy>KeHO He3HAHKE WM HEMOHUMaHue Ooubleil uiu Hanbosee BaXKHOM YacTH y4eo-
HOT'0 Marepuara.

3. Jlony1ieHsl OUOKY B OMPEIeICHUH MOHATUH, TIPU UCIOIb30BAaHUH TEPMUHOIIOTUH, KO-
TOpbIE HE UCIIPABIIEHBI [1OCJIE HECKOJIBKUX HABOJSIIUX BOIIPOCOB.

4. He chopMupoBaHbI KOMIIETCHIIUN, YMEHUS U HABBIKH.

Bonpocsl k 3k3aMeny, 5 cemecTp
1. Konnenmus ru6punuzaruu. [Ipupona C-C u C-H cBsa3zeii B ankanax. [Tostue o koHpop-
Manusax ¥ KoH(popMmepax ankaHoB. [Tpoexmmonnsie ¢popmynsl Hetomena. Kondopmaruu srana,
npornaHa, OyTaHa U BBICIIMX aJIKaHOB. DHEpreTudeckas [uarpaMma KoH(GOPMAIMOHHOTO COCTOS-
HUS MOJIEKYJIBI aJIKaHa.
2. Crepeoxumusi. XupajibHOCTb. ACUMMETpUUECKUI aToM. OnTH4eckas akTUBHOCTh. Crio-
cOOBI M300pAKEHUSI SHAHTUOMEPOB: TPEXMEPHBIE KIMHOBUIHBIC TTPOCKIINH, TPOSKIIMOHHBIE (hOp-
MyIel Duriepa, «IeconmIbHBIE KO31by. OTHOCHTENbHAsA U abcontoTHas KoHpurypanus. [luacre-
peomepsl. PaniemaTsl. MeTozbl pa3aeneHus: cMecu H30MEPOB.
3. [IpupoHbIe UCTOYHUKU aNKaHOB. MeTOpl CUHTE3a: TUAPUPOBAHUE HEMPEACIIbHBIX yI-
JIEBOJIOPO/IOB, CUHTE3 Yepe3 JINTUMN-IUaIKUIKYPaThl, BOCCTAHOBJICHUE AJIKWJITAIOI€HUIOB (aK-
TUBHBIMHU METaJJIaMH, aJIOMOTHUAPUIOM JIUTHA), THAPOIU3 METAIJIOOPTaHUYECKUX COSAMHEHU,
BOCCTaHOBJICHUE KapOOHWIBHBIX COeMHEHUH, peakiiusi Bropiia u Biopua - ['punssipa, anextponus
BOJ/IHBIX PAaCTBOPOB COJIeH KapOOHOBBIX KUCIIOT.
4. XUMUYEeCKUEe CBOMCTBA allkaHOB. MexaHu3M peaknuii Sr. ['amorenupoBanue (XJ10pupo-
BaHue, OpoMupoBaHue, noauposanue, propupoBanue). CynbdpoxnaopupoBanue. CeneKTUBHOCTh
PaIVKaIbHBIX PEAKIMI U OTHOCUTENIbHAS CTAOMIIBHOCTD ATKUIBHBIX PAANKAIOB. TepMUYECKUN U
KartanuTnueckui kpekunr. Hurposanue. Xuakodasnoe nutposanue (M.U. Konosanos), mapo-
¢dazHoe HuTpoBanue okcugamu azora (A.U. Turos).
5. Oxkucnenne ankaHoB. ['openue. Oxucnenue ankanoB ¢ paspeiBom C-C cBsizeil. Okucie-
HUE H-aJIKaHOB JI0 ciupTOB 0e3 paspeiBa C-C cBsseit (crmocod bamkupora). MexaHu3M peaxiuu.
Pacmiennenue. Kpekunr, nuponus. [ToHsiTie 0 TepMUUECKOM U KaTaTUTHYECKOM KpekuHre. 13o-
MepH3alKs H-aJIKAHOB B M30AJTKAHBI.
6. [Tpupona nBoiiHoi cBs3u. I'eomerpuyeckas uzomepus (yuc-, mpanc- u Z-, E-HoMeHk1a-
Typa). MeTonibl cuHTE3a: SIMMUHUPOBAHUE TaJOr€HOBOAOPO/A U3 aJIKWITAIOT€HUIOB, BOABI U3
criuptoB. Peakinu ['odmana, Buttura, crepeoceeKTHBHOE BOCCTAHOBIICHHE aTKUHOB. P cra-
OMJIPHOCTH QJIKEHOB, BHIBEJICHHBIN Ha OCHOBE TEIUIOT TUAPUPOBaHMs. [ €TepOreHHOe U TOMOTEH-
HOE TUJIPUPOBAHHE ATIKEHOB.
7. DnexrpodunbHoe npucoeaunenue (Adg). OOriee mpeacTaBicHIE 0 MCXaHHU3ME PEaKIUi,
T- U G-KOMILJIEKCHI, OHUEBbIE HOHBI. CTepeo - U peruoceseKTUBHOCTh. [IpaBuno MapkoBHUKOBA.
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["ajoreHupoBaHme: MeXaHu3M, crepeoxumust. IIporecchl, comyTcrByromme Ade -peakiusM: co-
NPSOKEHHOE TPUCOSTMHEHUE, TUAPUAHBIC M alIKWIbHbIE MUTpaliui. I uaporanoreauposanue. I'ua-
paranus.

8. [IpombIlIEHHBIN METOJ CHUHTE3a 3TaHoja u ponaHosna-2.
['unpokcu- 1 anKoKCUMepKypHupoBaHue. Permo- u ctepeocenekTuBHOE MPUCOETUHEHHE THIPUIOB
0opa. Pernocnenmdudeckre ruagpodopupyroire peareHTrl. [IpeBparenre 60popraHndecKux co-
€MHEHUI B aJIKaHbl, CIUPTHL. OKHUCIEHUE aJIKEHOB 10 OKCUPaHOB (110 [IpuiekaeBy) u 10 110JI0B
no Baraepy (KMnO4) u Kpure (OsO4). Ctepeoxumusi rTHAPOKCUINPOBAHUS AIIKEHOB.

9. O30HONU3 AIKEHOB, OKUCIUTEIHLHOE M BOCCTAHOBUTENIBHOE pacillelIeHne 030HUI0B. Mc-
YyeprbIBaroliee oOKucieHne akeHoB ¢ momoibio KMnO4 umu NaxCr207 B yciioBusix MexdasHoro
KaTajausa.

10. PagukanpHbIe peaknuu: MPUCOCIUHEHUE OpPOMHUCTOrO BoJOpoaa mo Xapamry (Mexa-
HU3M) U QJUTHIIBHOE rajioreHupoBanue no Lluriepy.
11. KapOensl - 9acTHIIBI ¢ IByXKOOPAUNHUPOBAHHBIM aTOMOM YTJIepoaa. MeTo bl TeHepHpO-

BaHUs KapOCHOB U AurajokapOeHoB. IlpucoearHenne CUHIVIETHBIX U TPUILJIETHBIX KapOEHOB K
ankeHnam. [lonsitue o kapOeHongax. BzaumozeiicTBue KapOCHONIOB C ATKEHAMHU.

12. OnekTpodunbHOE MpucoeTuHeHNe K ankuHaM. CpaBHEHUE PEaKIIMOHHOM CIIOCOOHOCTH
AJIKWHOB U aJKEeHOB. ["amorennpoBanue, ruaporajorennpoBanue, ruaparanus (Kyuepos).

13. BoccTranoBnenue ankuHOB J0 KC- U TpaHC-aJIKeHOB. [ uapobopupoBaHue alkKMHOB, CUH-
T€3 AJIKEHOB M aJIbJIETUIOB.

14. Aueruien-amieHoBas nzoMmepusanus. CMmeleHne TpoiHOM CBS3U B TEPMUHAIBHOE TI0-
JIO’KEHHUE.

15. [Tpupona TpoitHo# cBsi3u. MeTo bl cuHTe3a ankuHOB. C-H-KUCIOTHOCTD alleTuseHa, mo-

HATHE 0 KapOaHWOHAX. AIIETUIICHUIBI HATPUS U MEAH, MAarHUAOPTaHUYECKHE IIPOU3BO/IHBIC aTKH-
HOB: MX I0JIy4€HHE M MCII0JIb30BaHHE B OpraHn4eckoM cuHreze. KonaeHcamus ankuHoB-1 ¢ ke-
ToHaMu U anpaerugamu (Oasopckuit, Pernme).

16. Tuns! AMeHOB. AJIJIEHBI, CONPSKEHHBIE JUEHBI. MeTonbl cuHTe3a 1,3-A1eHoB: JeTuapu-
poBaHue ajaKaHoB, Aeruapataius 1,4-muonoB. byraauen-1,3, ocobenHoctu crpoenus. Moseky-
JsipHBle opOuTanu 1,3-nueHoB. ["anoreHupoBanue U ruporaitoreHupoBanue 1,3-a1eHoB. Aui-
KaTtuoH. 1,2- u 1,4-npucoearHenye, sHEPreTUUECKUil MpouiIh peakiiuy, TEpMOANHAMUYECKUN U
KMHETUYECKUI KOHTpoJIb. Peakunsa /{unbca-Anbaepa ¢ alkeHaMU U aJIKUHAMH, CTEPEOXUMUS pe-
aKIIMY U ee IPUMEHEHHE B OpraHN4eCKOM CHUHTE3E.

17. Mertannooprannueckue coeaunenus. Homenknarypa. Cnoco0s! nomydenusi. MexaHusm
peakiuu Bropua. Peaktussl ['punsbsipa. [lonyuenue. Mexanusm peakuuu. CtpoeHue. PeakTuBb
Hopmanna, ﬁouﬂqa.

18. XUMHYeCKUE CBOMCTBA TUTHI N MATHUHOPTraHUYECKUX COETMHEHUN (B3aUMOCHCTBHE C
raJIOT€HNJaMH1 METAJIJIOB, TPAHCMETAJUIMPOBAHUE, CHHTE3 IEUTEPUPOBAHHBIX YIJIEBOJOPOIOB, Pe-
aKLIUU HYKJI€O(UIBHOTO 3aMEUICHHS U TPUCOEIUHEHUSI, OKUCIICHHUE).

19. Peakuuu Hyki1eo(UIBHOTO 3aMeIIEHHs] Y HACBIIIIEHHOTO aToMa yIiepo/ia B ajJKUIIraio-
TFeHHU/1ax, KaK METOJl CO3JJaHMsl CBSI3U YIIIEpPOA-YIJIEpO/], YIIIEpOa-a30T, YIIAepOA-KUCIOPO, yTIie-
poa-cepa, yriaepo-pocop (mogyyeHue aaKuiIraioreH|10B, CIMPTOB, THOJIOB, IPOCTHIX A(PHUPOB,
HUTPOCOETUHEHUH, aMUHOB, HUTPHUJIOB, CJIOKHBIX 3(UPOB U Ap.).

20. OCHOBHBIE XapaKTEePUCTUKU SN2 peakuuil. DHepreTuueckuit mpopuib peakiuii. Kune-
THKa, CTEPEOXUMUS, BaJbJCHOBCKOE oOparienue. [lonarue o HykneopuibHocTu. Biausiaue npu-
POJIBI paivKajia U YXOJsIel rpynmsl cyocTparta, pUpobl HyKJIeo(UIBHOTO areHTa U pacTBOPH-
TEJISI Ha CKOPOCTh SN2 peakIuii.

21. Peakuuu Sn1-tuna. Kunetuka, crepeoxumust, 3aBUCUMOCTh Sn1 mporiecca oT mpupoIsl
panukana, yxozsuiewd rpymnmbl, pactBopurtens. KapOokaTHoHBI, (akTOpbl, ONpeAensomue 1ux
ycroitunBocTh. IleperpynnupoBkn kapOOKaTHOHOB. MeTOAbl T'eHEpUpPOBaHUS KapOOKATHOHOB.
[TonsiTe 006 MOHHBIX Mapax.

22. KoHKkypupyromye peakiuy JeruaporaioreHupoBanus. Peakimu o - u b -anumuHNpoBa-
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aus. Knaccudukarus mexanuzmos b -amumunauposanus: E1, E2 u E1cb. Hanpasnenue snuMuHu-
poBanus. [IpaBuna 3aiinesa u ['opmana.

23. Crepeoxumusi STUMHUHUPOBAHUS: CUH- U aHmu-3IUMHUHUpOoBaHue. KoHKypeHuus mnpo-
neccoB E2 u SN2, E1 u Sy1. @akTopsl, BiMsoNnMe HAa 3Ty KOHKypeHIH0.icronp30Banue peak-
LU JIMMUHUPOBAHUS AJIs1 CHHTE3a aJIKEHOB, IUEHOB U aJIKUHOB.

24. OpnHoaTOMHBIE CUPTHI. DINEKTPOHHOE CTPOEHUE CIUPTOB, CXEMA G- CBSI3€H, UX MOJISIp-
HOCTb. MeTO/bI MTOJTyYeHHsI: OKHCICHUE aJIKaHOB, U3 aJIKEHOB, KApOOHWIBHBIX COEIUHEHUH, ra-
JIOT€HAIKaHOB, THAPOOOPUPOBAHHUE — OKHUCIICHUE, C TOMOIIBIO PEakTHBOB | pHHbspa, U3 aMUHOB,
CJIO’KHBIX 3(pUPOB U KapOOHOBBIX KUCIOT.

25. CgoiictBa ciupTtoB. CriupThl, Kak ciadbie O-H kucnotel. CiupThl, Kak ocHOBaHUsA JIbio-
uca.
26. 3amMeleHue rTupOKCUIbHON IPyIIIbl B CIMPTAX Ha rajioreH (IoJ JeicTBUEM rajoreHo-

BOJIOPOJIOB, TAIOTEHUIOB (hocdopa, XIOPUCTOro THOHMIA). MeXaHH3M U CTEPEOXHMHUS 3aMele-
HUS, IEPErPYNITUPOBKH C THAPUIHBIM IepeMeIeHneM. PeareHTsl peruo- u crepeocnenudpude-
CKOT0 3aMeleHus (KOMILICKChI TpUPEHUIPOC(HUHA C TaIOreHaMH M YETHIPEXXJIOPUCTBIM YTIIepO-
noMm). [leruaparanus CriupToB.

217. OxkucneHne MepBUYHBIX CIIMPTOB JO AbJIETUI0B U KApOOHOBBIX KUCIOT, BTOPUYHBIX
CIIUPTOB JI0 KETOHOB. PeareHThl OKHCIICHUST HA OCHOBE XPOMOBOTO aHTHJIPHIA M ABYOKHCH Map-
raia. MexaHu3M OKHCIICHHS CTUPTOB XPOMOBBIM aHTUIPUIOM.

28. JIByxaTomHble cniupThl. MeTonbl cuHTe3a. CBoiicTBa. OKUCINUTENBHOE pacIIEIUIEHNE
1,2-nmronoB (MoaHAs KUCIOTA, TETpaalerar CBUHLA). [[MHAKOIMHOBAs TIEpErpyNIUpPOBKa.
29. [Tpocteie 3¢upbl. MeToapl MOMy4YeHUs: peakiuus BuibsiMcoHa, alTkoOKCUMEPKYpHUpOBa-

HUE aJIKeHOB, MEXMOJIEKYJIsIpHas AeruapaTaius cnupToB. CBOHCTBa MPOCTHIX 3PupoB: 0Opa3o-
BaHUE OKCOHUEBBIX COJIEH, paCIIETJICHUE KUCIOTaMH.

30. I'mnponepokcuasl. Kpayn-a¢upsl. [lonyuenne u npuMeHeHre B CHHTETUYECKOHN IMpak-
THKE.

31. Oxcupanbl. CriocoObl ostyueHusi. PackpbITre LMKIIa B OKCUPaHax Mo AeHCTBUEM dJIeK-
TPO(UIBHBIX ¥ HYKJICO(PUIBHBIX ar€HTOB.

32. Crpoenue 6en3ona. dopmyna Kekysne. MonekymnspHble opOuTanu Oenzona. Konmenius

apomarnuHocTH. [IpaBrito Xrokkens. Kpurepun apoMaTHyHOCTH: KBAHTOBOXMMHYECKUH, JHEpTe-
TUYECKUH (TEIUIOTHI THAPUPOBAHNS) U MAarHUTHBII.

33. KonnencrupoBanHble apoMaTH4ecKue yriaeBoAaopoabl: HadTamuH. OcoOeHHOCTH CTpoe-
Hus. [lonydenue. CBoiicTBa (peaky NPUCOEAMHEHUS, OKHCICHHUS, SIEKTPOYUIBLHOTO 3aMeltie-
HUs).

34. KonneHcupoBaHHbIe apoMaTHUECKHe YIIIeBO10poibl: (heHaHTpeH. OCOOEHHOCTH CTpoe-
Hus. [lonydyenue. CBoiicTBa (peakMu IPUCOEINHEHUS, OKUCIEHHUS, JJIEKTPO(PHUILHOTO 3aMelle-
HUS).

35. KonzaencupoBanHble apoMaTHUECKHE YIJIEBOAOPOIbL: aHTpaneH. OcoOeHHOCTH cTpoe-
Hus. [lonydenne. CBoiicTBa (peaky MPUCOEAMHEHUS, OKHCICHHUS, dIEKTPO(YUIBLHOTO 3aMeltie-
HUs).

36. ApomaTthyeckre cUCTEMbl HEOEH30MIHOTO THIIA: UKIIONPONEHNUI-aHUOH, KATUOH 1IHK-
JIOTIEHTAAUEeHUITUS, TPOIUIUI-KAaTHOH, a3yJieH U ap.0OcoO0EHHOCTH CTPOEHUs, MOTyUYeHHEe, CBOM-
CTBa.

37. [TorydyeHne apomMaTHUECKHX YTJIEBOJIOPOAOB B MPOMBIIIEHHOCTH - KaTaIUTUYECKUH
pudopmMuHr HeTH, TepepaboTka KOKCOBOTO ra3za M KaMEeHHOYTOJIbHOM cMobl. JlabopaTtopHbie
METOJIbl CMHTe3a: peakius Bropua-®utTura u Ipyrue peakuu Kpocc-coYeTaHusl, alKIINpoBa-
Hue OeHsona u apeHoB no dpunemo-Kpadtcy, BoccraHoBIeHHE KUPHOAPOMATUYECKIX KETOHOB.
38. Karanutrueckoe ruipupoBaHue apeHOB, BOCCTaHOBIEHUE apeHOB 1o bepuy. Peaknun
3aMeIIeHus BOI0po/ia B OOKOBOM IeNH aaKMIOeH3010B Ha rajioreH. OKUCIeHne aaKuIOeH30J10B
Y KOHJICHCUPOBAaHHBIX apPOMAaTUYECKHUX YITIEBOJIOPOJIOB 1O KAPOOHOBBIX KUCIIOT.

39. Knaccugukanus peakimii apoMaTH4eCKOro 3IEKTPO(MIbHOrO 3amerieHus. OOmue
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MPEJICTABICHUS O MEXaHU3ME PeaKuil, KHHETHUECKUN N30TOMHBIN 3(D(PEKT B peakusiX JIeKTpo-
¢mIbHOTO 3aMeNIeHust BoIopoa B OeH301pHOM Kouiblie. [IpencTaBienue o m- U G -KOMILIEKCaX.
CtpykTypa nepexoaHoro coctosnus. M3oTomnuelii 0OMeH BOIOpoAa Kak MPOCTEHIIas peaxius
AEKTPOPUITBHOTO 3aMEIICHHS. APCHOHUEBBIC HOHBI B PEAKIIHMSIX AIEKTPOPUIBHOTO 3aMEIICHUS.

40. BrnusiHue 3aMecTuTenst Ha CKOPOCTh M HaIlpaBlieHHE eKTpodriibHOro 3amenienus. Co-
IJIACOBAHHAs U HECOTJIACOBAaHHAsI OPUEHTALIUS.

41. Hutposanue. Hurpyrome areHTbl. MeXaHnu3M peakiiui HUTpoBaHus. HurpoBanue OeH-
3071a 1 ero 3aMenieHHbIX. HurpoBanue HadtanuHa, OudeHmnia u Ipyrux apeHoB.

42. ['anorenupoBanue. ["anoreHupyromnye areHThl. MeXaHU3M Peakluu T'ajJoreHUPOBAHHS
ApPEHOB U MX MPOU3BOTHBIX.

43. CynsdupoBanue. Cynppupyronme areHTsl. Mexanu3Mm peakunn. Kunetnaeckuit u Tep-

MOJIMHAMUYECKHI KOHTPOJIb B Peaklnu cysibhupoBaHus Ha npumepe dheHomna u Hadrammna. [Ipe-
BPALLEHUSA CYIb(QOrPYIIIbL.

44, AnxwimpoBanue apeHoB o @punento-Kpadrcy. Ankunupyromniie areHTsl. MexaHnu3m
peakuuu. [Tonmankunuposanue. [To6ouHbIe poLecchl - U30MEpPHU3aLMsl ATKUIMPYIOLIETro areHTa
U KOHEYHbIX NPoaAyKTOoB. CHHTE3 Tuapuil- U TpUapuiIMeTaHOB. TpuapuiMeTHIKaTHOHbI, aHUOHBI
U pajiuKaibl. MeTobl UX T€HEePUPOBAHUS U CTAOMIIBHOCTb.

45. AnumnupoBanue apeHoB o @punento-Kpadrcy. Ammmpyromue areHTel. Mexanu3m pe-
akuuu. PernocenektuBHocTh amuinpoBanus. @opmuniupoanue no I'arrepmany-Koxy u apyrue
POJICTBEHHBIE PEAKIUH.

46. ApomaTruyeckre cuCTeMbl HEOEH30MHOTO THUIIA: LIUKJIONPONEHNUI-AaHUOH, KATUOH LIHK-
JIOTIEHTAAUEHUIIUS, TPOIMINNA-KATHOH, a3yJieH U 1p. OCOOEHHOCTH CTPOEHUS, IIOJyUYEHUE, CBOM-
CTBa.

3agauu K IK3aMeHy

1. 3aBepuIuTe ypaBHEHHE PEAKIIMY MOHOXJIOpUPOBaHUs OyTaHa (2-metuinpornana). Jlaiite mexa-
HU3M U OOBSICHUTE COCTAB MPOJyKTOB PEaKIIUH.

2. YCcTaHOBHTE CTPOCHHUE OCHOBHBIX MPOAYKTOB MPUCOEANHEHHUS] OPOMOBOAOPO/IA K CIETYIOIUM
COEIMHEHUSIM B YCIIOBUSAX CBOOOIHOMOHHOTO U PAUKAIBLHOTO MPOLIECCOB: 3-XJIOPIPOIUIEH, al-
JIUJIOBBIN CIIHPT.

3. I3 kakoro rajoreHoajikaHa 1 ¢ MOMOIIbI0 KaKUX PEaKIUi MOXKHO MOJIY4YHUTh CIEAYIOIINE CO-
enuHeHus: OytaH, OyTeH-1, 6yTaHOI-2, Oy THIILIMAHUL, XJIOPUCTBIN OyTUIMAarHuii?

4. YcranoBute ctpoeHue BemiectBa coctaBa CsHi20, koTopoe npu B3auMOJEHCTBUM ¢ OpOMHU-
CTBIM OyTHJIMAarHueM BblJeNsieTcs OyTaH, a IpU OKUCIEHUH 00pa3yeTcs BEIEeCTBO, BOCCTaHABIIH-
Barolee (PeJIMHIOBY KHUAKOCTh. HanuimmTe ypaBHEHUS yIIOMSIHYTBIX PEaKIIH.

5. Hanummre npeBpaiieHus reKCuHa-3 Mpu AeMCTBUU CIEAYIOIINX PEareHTOB: a) HaTpUi B JKU-
koM ammuake, 6)Hz,Pd|BaSO4, B)LiAIH4. HazoBuTe mpoayKThl 1O 3aMECTUTEILHON HOMEHKIIA-
Type.

6. VI3 GeH3omna 1 MpOMMIOBOTO CIUPTA MOTYYUTE MPONMUIOSH30I U u3onponuioen3on. [Ipemo-
KHUTE MEXaHU3M peakiuu. [loayyeHHbIe yriieBoA0pOAbl OKUCIUTE IIEPMAHTaHATOM KaJIHsl.

7. Cpeny nepedyrcIeHHbIX COeAMHEHUN YKaXKUTE T€, B KOTOPBIX MPOSBIIAETCS HECOTJIaCOBaHHAs
OpHUEHTAIUS: M-aMUHOAHWIINH, M-HUTpOo(deHo, M-Kpe3o. [IpuBeaute nmpuMepsl peakiuii ek-
TPO(UIBLHOTO 3aMellleHus B 3TUX COeUHEHMIX. PaccMoTpuTe MexaHu3M.

8. Pacnonoxute coeAMHEHUS 10 BO3pACTAIONIEH JIETKOCTH MPOTEKAHUS PEaKIMi 3IIeKTPOdUiIb-
HOTO 3aMelIeHMs: OCH30HUTPWII, aMUHOOEH30JI, XJIOPOEH30I1, U30MPONUIOeH301. ApryMeHTH-
py#iTe cBoil BbIOOp. [IpuBeanTEe MPUMEPBI COOTBETCTBYIOIIUX PEAKIINH.

9. Kako#i yrineBofopo MmoaydaeTcs Mpu aTKWIUPOBAHUHN O€H30J1a OPOMHCTHIM W300yTHIIOM IO
peakuuu Ppunens-Kpagprca? Paccmorpure mexanusm peakuuu. [Ipeanoxure Apyroi myTh CUH-
Te3a.

10. PacnionoxuTe COeIMHEHUS [0 YBETUUYEHHUIO BBIXOAa M-M30Mepa, 00pa3yroIIerocs pu HUTpo-
BaHHUHM TOJTYyOJa, OEH30TPUXIIOpHIa, OEH301a. APrYMEHTHPYHTE CBOM BBIOOp. PaccMoTpuTe Mexa-
HU3M.
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11. Hutposanue 2,4,6-TpuTper-06yTHATONy0Na (HUTpYFommas cMech, 25°C) mpuBoauT K 06pa3oBa-
HUIO TPEX a30TCOMAEPIKAIIUX OPraHWYECKUX COeAMHEeHUU. Hamummre cTpyKTypHBIE (HOPMYIIBI
3TUX MPOAYKTOB peakiuu. [Ipennoxure MexaHu3mMbl, KOTOpbIe 0ObSICHUIN Obl 00pa30BaHUE KaXk-
JIOTO MPOJTYKTa.

12. Hanummwre cTpyKTypHYIO QOpMYJy MPOAYyKTa, 00pa3yroIIerocs B pe3yabTaTe peakluu mpo-
nanHona-1 ¢ KakIsIM M3 CIEIYIOMUX peareHToB: cepHas kucinora (mpu 140°); cepras kucnora
(mpu200°); a3oTHas KucnoTa (B IPUCYTCTBUM CEpHOI); mupuauH-okcua xpoma(V1); Metammmye-
CKMI HaTpUH, UXPOMAT Kajaus B IPUCYTCTBUU CEPHON KHUCIIOTBI.

13. Hamumurte ypaBHEHHS peakIMil ¢ yKa3aHHEM PEareHTOB, HEOOXOAMMBIX JIJISl TIOJYYCHHS 2-
(dbeHmIITaHoa U3 CIICAYIOIINUX HCXOIHBIX COCTUHEHHI: OpOMOEH30I, CTHPOJI, (ECHIIIAIICTUIICH.
14. TIpeackaxxute OCHOBHBIE TPOAYKTHI peaklnii mporneHa ¢ 1) 030HOM (BOCCTaHOBUTEIBHOE pac-
HIeTUICHUE), 2) IEPMAaHTaHATOM KaJlds B LIEIIOYHOM cpene, 3) BOIOU B KUCIIOH cpene, 4) Opomo-
BOJIOPOJIOM B IIPUCYTCTBUU MEPEKUCEH.

15. Tlomyuute Oyraauen-1,3 u3z 1,4-qubpombOyTtana, u3 1,4-0yranaunona, u3 4-xjaopoyrena-1.

16. Kakue coeuHeHHs MOJIy4aTcs B pe3ybTaTe JUEHOBOIO CUHTE3a U30MpPEHa ¢ aKpUIOHUTPH-
JIOM ¥ METHJIBUHHJIKETOHOM?

17. TloxyunTe akpoJienH U3 TIulepuHa. Hanummure 17 Hero peakuuio ruipaTaiyi.

18. Ocy1iiecTBUTE PEBPAIICHHUE: ITUICH— OKHCh dTUJIeHa — OyTaHoy-1— OyTaHanb. YKaxuTe
YCIIOBUS IPOBEJICHUS pPEaKLIUi.

19. Ha 1,1-nu6pomOyTaH 1nocieoBaTeabHO MOAEUCTBYITE N30BITKOM CIMPTOBOTO pacTBOpa M-
pokcuaa Kanus, n30bITKOM OpPOMOBOOPO/Ia, BOAHBIM pacTBOPOM miénoun. HazoBute mpoMexy-
TOYHBIC BEIIECTBA U KOHEYHBIN MPOIYKT.

20. Ucxons u3 anietuiieHa, moayyuTe OpoMHUCTbIN 3THII. HanuimTe Ass Hero peakiuu ¢ HITPUTOM
cepeOpa, ¢ MarHueM B aOCOFOTHOM 3(HUpe, C aMMHAKOM, C ATHJIATOM HATPHSL.

Bonpocsl k 3k3aMeny, 6 cemecTp

1. [IpeBparenue raaoreHO0EH3010B B ()EHOJIBI U apOMaTUYECKHE aMUHbBI. MeTo/1bl TeHEepH-
poBaHUs U PUKcAH aeruapodensona. CtpoeHue Aeruapodens3ona. MexaHus3m MpucoeanHEHUS -
OTIIETUICHUS SNAT, TPUMEPBI peaKIiid M aKTUBHPYIOIIIEES BIMSIHUAE dJICKTPOHOAKIICITOPHBIX 3aMe-
cTuTesneil. AHMOHHBIE G -KOMIUIEKCH MelzeHreriMepa U UX CTpOCHHUE.

2. AnununoBas kucnota. Konaencamus lukmana. AiuiaonHoBast KOHAeHcaIus 3QupoB u-
KapOOHOBBIX KHCJIOT KaK METOJI CHHTE3a CPEAHNX MakpolukioB. dranesas u TepedraneBas Kuc-
JIOTHI, IPOMBIIJIEHHBIE METOIbI MTOyueHust. DTajaeBbll aHTUAPHUI, (PTATUMHUIT U €T0 UCTI0JIb30Ba-
HUE B CUHTE3E.

3. Mertoas! nonydenus ¢penosioB. Coiicta: ¢penosbl kak OH-KuUCI0TH, BAUSHUE 3aMECTH-
TeJel Ha KUCIOTHOCTh (PeHOI0B. Peakiinu aneKkTpoGUaIbsHOTo 3aMeIeHs B apOMaTHIECKOM sIpe
denonoB. KapOokcunupoBanue (eHOIATOB MIEIOYHBIX MeTauioB 1o Konsoe. dopmuiinpoBaHue.
[TeperpynmupoBka ammunoBsix 3¢gupoB ¢peHonos (Kisiizen).

4. Hutpunsl. MeTobl momydeHust: AeTuapaTaius aMuJI0B KUCIOT, aJKUITUPOBAHUE aMOu-
JIEHTHOTO IMaHuA-uoHa. CBOWMCTBA: TUIAPOJU3, aMMOHOJIU3, BOCCTAHOBJIEHUE KOMILJIEKCHBIMU
TUAPHUIAMHA METAJUIOB 0 AMUHOB, B3aUMOJICUCTBUE C MAarHUM- U TUTHHOPTAHUISCKUMHU COCTHHE-
HUSMHU.

S. JIByxocHOBHBIE KUCIOTBI. Metoasl cuHTe3a. lllaBeneBas kuciaora, AMATHIIOKCATAT B
CIOXHOA(UPHON KOHJeHCanu. MaJoHOBasi KMCIIOTA: CHHTE3bl C MAJIOHOBBIM (UPOM, PEAKITUS
Muxanins, koHneHcanuu ¢ anpaeruaamu (Kuesenarens). SlHTapHas KucinoTa, €e aHTHAPUI, IMUI,
N-OpOMCYKITTHIUMHI.

6. Cunre3 MoHocaxapuoB. Peakinn MmoHocaxapuaoB. CUHTE3 MPOCTHIX U CIOXKHBIX IPU-
poB MoHOcaxapu10B. OKHCIEHHE U BOCCTAaHOBJIEHUE ailb/103. OOpazoBaHKe 03a30HOB.
7. MeToapl IOJIy4eHHS aJIbIETHA0OB U KETOHOB. [IpombinieHHOE TToTy4deHue Ghopmaibie-

TU/a, aleTalbIeruia U BBICIIUX anbAeruaoB (ruapodopminpoanue). CTpoeHne KapOOHWIIb-
HOU IpyIIbl, €€ MOJSIPHOCTD U MOJISIPU3yEMOCTb.

8. MexaHu3M HYKJICO(PHUIBHOTO MPUCOSANHEHHS 0 KapOOHWIBHOW TPYIIIE allbJETHAOB U
KeTOHOB. KHCITOTHBIN 1 0OCHOBHOM KaTaynm3. [Ipumepsl peakiuii. 3anura KapOOHUIEHOMN TPYTIIIHL
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[Torydyenue OUCYyNbPUTHBIX MTPOU3BOIHBIX M IMAHTUAPUHOB. B3anumoaeiicTBue anpaeruoB U Ke-
TOHOB ¢ winaamu ocdopa (peakius Burrura), kak METOI CHHTE3a aJIKEHOB.

9. Hurpoankanel. Metonsl cunTe3a. CtpoeHre HUTpOrpynibl. KHCIOTHOCTB U TayTOMEpUs
HUTpPOAJIKaHOB. Peakiiuu HUTpoaakaHOB. ApoMaTudyeckue HUTpocoennHeHus. CUHTE3 U BoccTa-
HOBJICHUE HUTPOAPEHOB. beH3uAMHOBAas IeperpynnupoBKa.

10. B3aumojeiicTBue anbIeruioB U KETOHOB € a30TUCTBIMU OCHOBAHMSIMM, C METAJIOOpra-
HUYECKUMH coeauHeHussMu. CuHTe3 cnupToB. EHONM3anuus anbAerujioB U KeTOHOB. KucinoTHbIN
Y OCHOBHOM KaTaJIN3 ITUX PEAKLIUM.

11. Mertoap! nonydenusi aMuHOB. [leperpynnupoBku ["'odhmana u Kypunyca. AMUHBI Kak oc-
HoBaHuUs. CpaBHEHHE OCHOBHBIX CBOMCTB ann(aTHUECKUX W apOMAaTUYECKUX aMUHOB. BimsHue
Ha OCHOBHOCTb AMHMHOB 3aMECTUTENEN B apOMaTUYECKOM SIJIpE.

12. Kero-eHonpHas TayTomepus KeToHOB, 1,3-nmukeronoB u 1,3-kero3dupos. Brusnue
CTPYKTYPHBIX (p)aKTOPOB Ha MOJIOKEHHE KETO-€HOJIBHOIO PAaBHOBECHS U 3aBUCUMOCTB €r0 OT CO-
otHouenus C-H u O-H xucnotHoCcTH KeTOHA U eHoJia. J|BOMCTBEHHAs! peaKIIMOHHAs CIIOCOOHOCTh
€HOJIIT-UOHOB. IHTepnperanus 1aHHbIX B paMkax npunuuna XKMKO.

13. AJKWIMPOBAHUE U AllMJIMPOBAHUE aMUHOB. 3allUTa aMUHOTPYIIIEL. TepMudeckoe pasino-
JKEHHUE THJIPOKCHUJIOB TeTpaalkuiaMMoHus 1o ['odmany. BzaumopeiictBue anndaTuieckux u apo-
MaTHYECKMX aMUHOB C a30THCTOM KuciaoTol. OKUCIEHNE U raJIoTeHHPOBaHNE aMMHOB. Peakiuu
3MEKTPOGUIBHOTO 3aMEIICHHS B ApDOMAaTUYECKUX aMUHAaX.

14. Konnencauus anpaeruioB 1 KETOHOB, MexaHU3M peakiuil. KonaeHcauus anpaeruios u
KETOHOB C MaJIOHOBBIM (UPOM U JAPYTUMHU COCAMHEHUSIMH C aKTUBHOW METHUJICHOBOMW T'PYIIION.
AMHHOMETHJIMPOBAHUE AJIbJIETHI0B U KeTOHOB (MaHHuX). beH3onHoBas KoH1eH caIusl.

15. ApomaTtnueckue auazocoeuHeHuss. MexaHu3M peakuuu aua3otupoBanus. CTpoeHue 1
YCTOMYMBOCTD coiel 1ua3zoHus. KucioTHO-OCHOBHBIE paBHOBECHS C yYaCTUEM KaTHOHA apeHaH-
A30HUS.

16. Boccranosnenue anbaerufioB U keToHoB. MoH-paankanbHas AMMEpU3alvs allbJeru10B
1 KeTOHOB. OKHCIIEHUE aNbAETUIOB, PEareHTbl OKHCIeHUs. OKUCIEHUE KETOHOB NEPKUCIOTaMHU
no baiiepy-Bemnurepy. JlucnponopuuonupoBanue anbaeruioB no Kanuummapo (mpsimas 1 nepe-
KpECTHAas peakiun).

17. Jwna3omeran. Peakunu ¢ KHCIOTaMHU U KETOHAMHU. Peakiiny apoMaTU4eCKUX THa30Coeau-
HEHUH C BBIIEJICHUEM a30Ta: 3aMEHa IMa30rpPyIIbl Ha THAPOKCUII-, TAJIOTE€H-, [IUaH-, HUTPOTPYTIILY
U BOJIOPOJI.

18. a -, b -HenpenenpHblie anbaeruipl U keToHbl. MeTo bl monydenus. Conpspkenne kapoo-
HUWIBHOM TPYMIIBI C IBOMHON yIiepoA-yriepoaHoi cBa3blo. Peakuuu 1,2- u 1,4-npucoenHeHus.
BoccranoBnenue a -, b -HenpenenbHbIX KapOOHMIBHBIX COSTHHEHUI.

19. Peakuuu nuasocoenvHeHuit 0€3 BBIJENIEHUS a30Ta: BOCCTAHOBIIEHUE 10 apUITHIpa3u-
HOB, a30CcOUeTaHNe. A30COUETaHNE KaK peakIys 31eKTPOoPUIBLHOr0 3aMeneHns. A30- U T1a30C0-
CTaBJISIIOIINE, YCIIOBHE COUETAHUsI C aMMHAMHU U (heHoJIaMU. A30KPACUTENH.

20. CrnoxHOdpHpHAas U allUIOMHOBAs KOHACHCAIIMH. ALIETOYKCYCHBIN 3(hUp U €ro UCIoJb30-
BaHME B cHHTe3e. KeTo-eHombHass TayroMepus 3QUPOB D -KEeTOKUCIOT, aMOMICHTHBIN XapakTep
€HOJISAT-UOHA.

21. ®ypan, THOodeH, muppoia. CuHTE3 ¢ UCnob30BaHuEM 1,4-TUKapOOHMIIBHBIX COETUHEHHM
(ITaanb-Kuopp), B3auMHbIe nepexosl (peakiust FOpbeBa). Peakiun s5ekTpouibHOro 3amerne-
HUS B IATUWIEHHBIX apOMaTUYECKUX rereporukiiax. OpueHTarus 31eKTpopUIbHOTO 3aMEIIEeHHUS.
22. Crpoenue kapOOKCUIIBHOM rpynmbl. PU3HMKO-XMMUYECKHE CBOMCTBA: aCCOLMAIIMS, UC-
COIMaIMs, BIUSHUE 3aMECTUTENEH HAa KUCIOTHOCTh. ['anorennpoBanue Kuciot mo I'emo-Ponb-
rapay-3enunckomy. [luponutnyeckas KeToHU3anus, nekrpoiaun3 no Komnwsbe, nekapOokcuimpo-
BaHUE MO XYHCIUKKEPY.

23. Wupnon. CuHTe3 NPOU3BOAHBIX MHIOMA U3 (PEHMITHIpa3uHa U KeTOHOB (Puiep). Peak-
IIUU AJIEKTPOPHUIILHOTO 3aMEIICHUs B MUPPOILHOM KOJIbIE MHI0JIA: HUTPOBaHUE, (HOPMUTTUPOBA-
HUE, FaJIOr€HUPOBAHMUE.

24, [Mupuaun. Ocobennoctu crpoenus. CUHTE3 MUpUIUHA. Peakumu 31eKTpopriIbHOTO U
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HYKJI€0(UIHHOrO 3aMelleHus B siape nupuanHa. OCHOBHbIE cBOMCTBA nupuAnHa. OKUCICHHE U
BOCCTAaHOBJICHUE MUPHUINHA.

25. lNanorenanrunpunel. BzanmoaeiictBue ¢ HykiaeopuiIbHbBIMU peareHTaMu. Bocctanosie-
HUE 10 aJIbJAETUIOB - 10 PO3eHMYH/Iy 1 KOMIUIEKCHBIMH THApHUIaMHA MeTasuioB. Peakius Apaara-
DiicTepTa.

26. [Mupuaun u xunonus. Cunre3. OcHOBaHHBIE CBOMCTBA. Peakuuu nupuanHa U1 XMHOJIWHA
¢ ankuirajgoreHuaaMu. OKUCIIEHUE U BOCCTaHOBIIEHUE. Peakiiu a1eKTpoprIIbHOTO 3aMelleHus B
MUPUANHE U XUHOJIUHE.

217. AHruapuabl KapOOHOBBIX KHCIOT. MeTo bl omyueHus. Peakiiuu aHrupuaoB kapOoHO-
BbIX KHCIOT. KeTensl. [lonyuenne u cBocTBa.
28. HyxneodunpHoe 3amelienne aToMOB BOJOPO/a B MUPUIUHE M XMHOJIHMHE. AKTUBAIIUS

METWJIBHOHN TPYIIBI B 2- ¥ 4-METWINHPUINHAX ¥ XHHOJIHHAX. 2-METUIIUPUINHBI U XUHOJIMHBI
KaK METHJICHOBBIC KOMIIOHCHTBI B KOHJICHCAIUSAX C aJIbJCTUIaMH.

29. Crnoxubie 3pupsl. MeTopl moydeHus. MeToIbl CHHTE3a IUKINYSCKUX CIOXKHBIX d(u-
POB - JJAaKTOHOB. Peakiiuu cloHbIX 3(UPOB: THIPOIN3, aMMOHOJIN3, TepeITEPUPUKAIIIS; B3aH-
MOJEHCTBUE C MAarHUM- U JINTUHOPraHUYECKUMU COEAMHEHUSIMU, BOCCTAHOBJIEHHUE.

30. Homenxknarypa amuHokucioT. [IpupoaHbie aMMHOKHCTIOTHI. XUPaIbHOCTh aMUHOKHC-
70T, 00pa3yroux NpoTerHbl. KucioTHo-ocHOBHBIE (aM(OTEPHBIE) CBOWCTBA MPUPOIHBIX AaMUHO-
KkucJIOT. CHHTE3BI 8 -aMUHOKHCIIOT M pa3/elICHUE pareMudecKux GopM. ACUMMETPUUYECKUIA CHH-
TE3.

31. Amugpl. Metosl monydeHusi. CHHTE3 HIUKIMYECKUX aMHJIOB - JakTaMoB. CBOMCTBA: THI-
poJin3, BOCCTAHOBIICHHE O aMUHOB, JeTHapaTanus aMu0B. [IoHITHE O CEKCTETHBIX Meperpyn-
nupoBkax. [leperpynnuposku ['opmana, Kypuunyca.

32. Momnocaxapuabl. Knaccudukanus u crepeoxuMusi MOHOCaXapuI0B. AJIbI03bI U KETO3BI.
a- u b -Anomepsl. TayToMepust MOHOCAXapuI0B, MyTapOTAIHs TJIFOKO3bl. XMMUYECKHE CBOWCTBA
MOHOCaXapHuoB.

33. Hucaxapusl (0M03b1): MaIbTO3a, 1IEI00M03a, JIAKTO3a, caxapo3a. BoccraHOBUTENbHBIE
cBoicTBa qucaxapunioB. MuBepcus caxapossl. [lonmcaxapuapl: Kpaxmad, MeJTio103a.

34. Oxcukucnotel. Knaccudukanusa. Ontudeckass usoMepusi oKCUKUCI0T. CUHTE3bI OKCH-
Kucia0T. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB.

35. Krnaccudukanus anuuukioB. DHeprusl HaPsHKEHUS [TUKIOATKAHOB U €€ KOJIMYECTBEH-
Has OIleHKa Ha OCHOBAHWH CPAaBHEHUS TEIJIOT 00OPa30BaHUA U TEIUIOT CTOPAHUS ITUKIIOATKAHOB U
COOTBETCTBYIOIIUX alKaHOB. THIIBI HAMPSKEHHs B MUKIOATKAHAX U MOJApa3JelieHne IIUKIOB Ha
MaJIble, CPETHHUE ITUKITBI 1 MAaKPOIIMKITEL.

36. CrtpoeHure MUKIIONpOIaHa, IIMKI00yTaHa, IIUKIONEeHTaHa, ukiIorekcana. Kondopmarm-
OHHBIN aHAJIN3 IUKIIOTeKCaHa. AKCHAJIbHBIE U SKBAaTOpUAJIbHBIE CBSI3U B KOH(opmaluu "kpecio"
nukiorekcana. Kongopmamuu MOHO- U IU3aMENEHHBIX MPOU3BOAHBIX IUKIOTEKCaHA.

37. MeTtoapl cCUHTE3a LMKIONpONaHa, HUKI00yTaHa U UX MPOoU3BOAHBIX. OCOOEHHOCTH XU-
MUYECKHX CBOICTB COEAMHEHNUHN C TPEXUJICHHBIM [IUKIIOM.
38. CuHTe3 coeqMHEHNH psila IUKJIONEHTaHa U HUKIIorekcaHa. CMHTE3 COeIMHEHNH CO Cpell-

HUM pa3mepoM 1ukiIa. OCOOEHHOCTH XUMHUYECKUX CBOMCTB IIMKJIONEHTaHa U IIUKJIOTeKCaHa.
3agaum Kk IK3aMeHy

1. U3 anunuHa u Apyrux HeoOXOAMMBIX HEAPOMATUYECKUX PEareHTOB NodyuuTe 3,4,5-TpUHUT-
poOpOMOEH30JI.

2. Kakue npoayKTsl MOKHO TOJTYYMTh NMPH OKUCICHUU TII0K03bI? HanummTe ypaBHEHuUs co-
OTBETCTBYIOLIUX PEAKIUH, YKaXKUTE YCIOBUS UX NPOBEIECHUS.

[Ipemioxxute cxemy cuHTe3a 3-6poM-2,5-IMMeTHIOSH3AIbJIETHAA U3 TOTYOJIa.

W3 neHTOo36I MOTyYUTE TEKCO3Y.

Hanummre ypaBHeHHs peakuuii: a) GpyKTO3bl C aMallbraMoil HaTpus B BOJIHOM cpefie,

0) pyKTO3BI C XJIOPUCTHIM AIETUIIOM (B U30BITKE).

[1aTr4YIEHHBIN HACBIILIEHHBIN A30TUCTBIA T€TEPOLIUKII — IUPPOJIMINH — UMEET CBOKMCTBA BTO-
puuHOro amMmuHa. Hanummre ypaBHEHUs €ro peakluii ¢ XJI0poBOJOPOJIOM, OEH30UIOPOMUAOM.

No ko
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8.  Insa dypana, TnodeHa, mupposa MpUBEAUTE TPUMEPHI PEAKITUI: a) FJIECKTPOPUIHLHOTO 3aMe-
HIeHUsI, 0) IPUCOCTMHCHHUS.
9. U3 OeH3ona ¥ IpONMJIOBOTO CIUPTA MOJIYYUTE MPONIOeH30 U u3onponmiden3on. [lomy-
YEHHBIE YTJIEBOIOPO/IbI OKUCIIUTE IEPMAHTAHATOM KaJIHs.
10. U3 GenH3oma u Apyrux HEOOXOIMMBIX PEareéHTOB IMOJIYyYHUTE METHJIOBBIN 3hup S-amMuHO-4-
OpoM-2-HUTPOOEH30HHOM KHCIIOTHI.
11. Tlomyuute 2,5-AMMETUIIUKIONEHTAHKaPOOHOBYIO KUCIIOTY, UCXO/I U3 HATPUHMATIOHOBOTO
3¢Hpa U COOTBETCTBYIOIINX JUTATOT€HOPOU3BOIHBIX.
12. U3 GeH3oia moxyyuTe Hoa0€H30.
13. Kak XuMH4ecKuM IMyTEM OTIMYUTH Caxapo3y OT JIAKTO3bI?
14. TlpuBemute cxemMy €HOJIU3ALUN MAIbTO3HI.
15. HanwummTe ypaBHEHUS peakiuii MOHOCYIb(GUPOBaHHs O€H30I1a, TUPPOIIa M NTUPUANHA. YKa-
JKUTE YCIOBUSI.
16. Tlomyuure 2-aMHHO- U 3-aMHHOTIPHU/IVH.
W3 anba03b1 NOTYyYUTE KETO3Y.
Kputepun onieHuBaHus KypcoBoii paGoThl
AHanu3 pe3yabTaToB KypcoBOil pabOThI MPOBOJUTCS MO CIEAYIOMIUM KPUTEPUSIM:
1. HaBblku caMOCTOSATENbHON pabOTHI C MaTEpUATIaMHU HCCIIEA0BaHUS.
2. YMeHue MpaBWIbHO MPUMEHSATH METO/IbI UCCIICIOBAHMUSL.
3. YMeHHe rpaMOTHO MHTEPIPETHPOBATH MOITYYCHHBIC PE3yJIbTATHI.
4. CnocoOHOCTh OCYIIECTBISATH HEOOXOUMBIE PacUeThl, MOMyYaTh PE3yIbTaThl U TPAMOTHO U3-
Jarath UX B OTYETHOM JOKYMEHTAIUH.
5. YMeHue BbIIBUTH MPoOJIeMy, MPEAIOKUTh CIIOCOOBI €€ pa3pelleH s, yMEHHE JAeNaTh BHIBOIbIL.
6. YMeHue oOpMHUTH HTOTOBBIM OTYET B COOTBETCTBUH CO CTAHIAPTHBIMH TPEOOBAHUSIMHU.
7. Ymenue paboTaTh ¢ TUTEPATypPOid, UCIOIB30BaTh IEPBOMCTOYHUKH.
[Tynktel ¢ 1 mo 7 patot 10 50% BKIIa/ia B UTOTOBYIO OLIEHKY CTYJCHTA.
8. YMeHwue 3amumnarh pe3yabTaThl CBOei paboThl, TPaMOTHOE IOCTPOCHUE PEUH, HCTIOTh30BAHHE
MIPH BBICTYIICHUH CIICIUATBHBIX TEPMHHOB.
9. CnocoOHOCTB KPaTKO U HATTSAHO U3TI0KUTh Pe3yIbTaThl padOTHI.
[Tynkter 7,8 gatot 10 35% BKJIaJa B UTOTOBYIO OIIEHKY CTY/ICHTA.
10. VYpoBeHb CaMOCTOSTENFHOCTH, TBOPUECKON aKTUBHOCTU M OPUTHHAILHOCTH TIPU BBITIOTHE-
HUU pabOTHI.
11. BeicTynnenus Ha KOH(pEpEHIUIX U TOATOTOBKA K MyOIUKAIIMU TE3UCOB ISl IEYaTH 110 UTO-
ram paboThl.
[Tynktsl 8 — 11 gatot 10 15 % BKI1aga B UTOTOBYIO OLIEHKY CTYACHTA.
Ounenka 5 (OTJIMYHO) CTAaBUTCS, €CIIH:
® CTYJEHT B CPOK, B IIOJITHOM 00bEME U Ha BEBICOKOM YPOBHE BBITTOJIHUI KyPCOBYIO PadOTYy;
e TeMa, 3asBIEHHas B paloTe, pacKpbITa TOJHOCTHIO, BCE BBIBOJABI CTYJEHTA
MOJITBEPKICHBI MaTEpHUaIaMH HCCIIEIOBAHUS U pacueTaMu;
® TIpH 3alIUTE U HAMMMCAHUU PAOOTHI CTYACHT MPOJAEMOHCTPUPOBAT BHIIICTIEPEUHCICHHBIE
HABBIKU U YMEHUS;
® OTYET MOATOTOBIIEH B COOTBETCTBHH C MPEIbSIBISIEMBIMU TPEOOBAHHSIMH.
Ouenka 4 (XOpo110) CTaBUTCS, €CITU:
® CTYJICHT BBITOJIHII KYpPCOBYIO pabOTy ¢ HE3HAYUTEIHHBIMH 3aMEeUaHHsIMH, ObUT MEHEe
CaMOCTOSITeNICH U HHUIIMATUBEH;
e Tema paboThl PacKphITa, HO BBIBOJIBI HOCSIT MOBEPXHOCTHBIN XapakTep;
® TpaKTHYECKHE MaTepuasbl 00paboTaHbl HE MOTHOCTHIO.
Ouenka 3 (ya10BJ1eTBOPUTEIbHO) CTABUTCS, €CIIU:
® CTYJIEHTY, KOTOPBIH JOMYyCKal MPOCYETHI U OMIHOKU B padoTe;
® HE MOJHOCTBHIO PACKPBUI 3asIBICHHYIO TEMY;
e JIeNay MOBEPXHOCTHBIC BHIBOIBI
e Ci1ab0 MPOJEMOHCTPUPOBAN AHAIUTUYECKUE CIHOCOOHOCTH W HAaBBIKM DPAOOTHI C
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TCOPCTUUCCKUMU UCTOYHHUKAMMU.

Ouenka 2 (HEyA10BJIEeTBOPUTEILHO) CTABUTCS, €CIIU:
® CTYJICHT HE BBITIOJIHUI KYPCOBYIO PaboTYy, JIMOO BBITIOIHWI ¢ TPYOBIMU HAPYIICHUSMU

TpeOOBaHUH;
® HE PaCKpBLI 3asBICHHYIO TEMY;

HE BBITIOJHMII PAKTHUECKONW 4acTH paboTHI.
6.3 OHEHOYHBIE CPEACTBA /IS TIPOBEPKH YPOBHS COOPMUPOBAH-
HOCTHU KOMIIETEHIIU, OIIK-1, ONK-2, YK-1, ITK-1

TecTbl coaepKaT CIeAYIOUIME TUIIBI 3aJaHUI

Ne 3aa- Bec 3apa- | PesyabraTt onennBanus (0a/u1bl, MOJy4YeH-
Tun 3aganus HHUSA HbIe 32 BBINIOJTHEHHE 3a/1aHus / XapaKTe-
st (6am) PHUCTHKA MPABWJIBHOCTH 0TBETA)
3aJIaHMsl 3aKPBITOTO 1,2,3 1 Gaut 1 6 - monmHOE npaBUIILHOE cooTBeTCTBUE; O
THIIA C BBIOOPOM O/1- 0 - OCTaJIbHBIC CITy4Yau
HOro mpaBuibHOrO (1
us3 4)
3aJlaHusl 3aKPBITOTO 4.5,6,7 | 2 06auia 2 0 — OJTHOE TIPABMIIBHOE COOTBETCTBHE (TI0-
THIIA C BBLIOOPOM HE- CJIEIOBATEIIbHOCTh BAPHAHTOB OTBETA MOXKET
CKOJIBKUX ITPaBHJIb- ObITh J1000H); 1 6 — eciu JomylieHa ojHa
HBIX OTBETOB (3 13 6) omnOKa / OTBET IPaBUIIBHBIN, HO HE TOJIHBIIH;
0 6 — ocranbpHbBIE Cily4an
3a/IaHMsl 3aKPBITOTO 8,9 2 Oaia 2 0 — MoJTHOE MPaBHIIBLHOE COOTBETCTBHUE; 1 O
TUIIA HA YCTaHOBJIC- — ecJIM JIomyIileHa ojiHa onmOka / oTBeT mpa-
Hue cootBeTcTBUsA (4 BWIBbHBIN, HO He mojHbIi; 0 0 — ocTanbHbIE
Ha 4) ciTyJau
3aJlaHue 3aKPBITOTO 10, 11 2 Gamta 2 0 — MOJTHOE TIPaBWIIBHOE COOTBETCTBHE; 1 O
THIIa HA YCTaHOBIIE- — €CITU JIOMyIIeHa o/iHa oIrOKa / OTBET Impa-
HHE T0CIIeI0BATE b~ BHJIBHBIN, HO HEe MmoJHEIH; 0 6 — ocTanbHBIC
HOCTH ciIy4au
3a/1aHUs] OTKPBITOTO 12,13 3 Oaiuta 3 0 — mojHOe MpaBuiIbHOE cOOTBETCTBHE; 0 O
THUIIA C KPAaTKUM OTBe- — OCTaJbHbBIE CIIyYau.
TOM
3a/IaHusI OTKPBITOTO 14,15 S0amioB |5 0 — MONHOE TPaBUIBLHOE COOTBETCTBUE;
THUIIA C Pa3BEPHYTHIM ecJM JIOMyIIeHa OJIHA ONIMOKAa/HETOYHOCTH /
OTBETOM OTBET IPABWIBbHBIN, HO HE TIOJHBIN - 3 Oaa;
€CITH JIOMYIIEeHO 0oJiee OJHOM OImMOKH / OT-
BET HEMpPaBUIbHBIN / 0TBeT oTcyTcTBYeT — 0
0amnoB
dopmupyemasi NuaukaTopsl ¢chopMHPOBAHHOCTH KOMIIETEHIMH
KOMIIeTEeHI[H S
OIIK-1. CnocoGeH aHann3upoBaTh U . OIIK-1.1 Cucrematu3upyeT U aHATU3UPYET
WHTEPIPETUPOBATEH PE3yIbTATHI XU- pe3yJIbTaThl XUMHUYIECKUX SKCIIEPUMEHTOB, HAOJIO]Ie-
MHYECKHX SKCIIEPUMEHTOB, HAOMIOqe- | HHMH, W3MEPEHMH, a TakkKe Ppe3yJbTaThl PacyeTOB
HUN U H3MepeHHﬁ, HHINKATOPAMU CBOMCTB BEIIECTB 1 MaTCpualioB.
JIOCTHKEHHUS KOTOPO#l ABMISIOTCS J OIIK-1.2 IlpennaracT MHTEPIPETALUIO pe-
3yJIhTATOB COOCTBEHHBIX KCIIEPUMEHTOB U PACUYETHO-
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TEOPETUYECKNX PabOT ¢ UCIOJIB30BAHUEM TEOpETHYE-
CKUX OCHOB TPQIMIIMOHHBIX U HOBBIX Pa3JICIIOB XMMHHU.
. OIIK-1.3 ®opmynupyeT 3aKJIIOUYCHHS U BbI-
BOJBI IO pe3ysibTaTaM aHaIu3a JUTePaTypPHBIX IaH-
HBIX, COOCTBEHHBIX YKCIIEPUMEHTAIBHBIX M PACYCTHO-
TEOPETUYECKUX PA0OT XUMUYECKON HAIIPABICHHOCTH.

3ananue 1. [Ipu npoBegeHUN KAYeCTBEHHOT0 3JIEMEHTHOI0 AHAJIHN3a OPraHUYECKOT0 COeTu-
HEHMsI CTYJIEHT HCII0JIb30BaJ METO/I CIJIaBJIeHHsI ¢ MeTalJimdeckuM HaTpueM. Ilociie pac-
TBOpPEHUs IUIaBa B BOJIe U 100aBJIeHUS PACTBOPA HUTPONPYCCHIA HATPUS MOSIBUJIOCH MH-
TEeHCHBHOE KPacHO-(pH0JIeTOBOE OKPAIIIHBAHNE, KOTOPOE NMOCTENEeHHO NMepellio B Oypoe.
Kakoii 3;1eMeHT 0bLJ1 00HApPYKeH B HCXOHOM BellecTBe?

1. Azor

2. Cepa

3. T'anoren

4. Yraepon

OrtBer: 2

3aganue 2. [Ipu ucciie0BaHNH CTEePEON30MEPOB COeUHEHHUS, COAEP KALIEro ABa acCUMMeT-
pHYECKHX aTOMA YIJI1epoa, CTYAeHT MOJIy4HJI BelllecTBO, He 00/1a1alo111ee ONTHYECKOH aK-
TUBHOCTBIO. [Ipoekunonnbie popmyJibl Puiepa 1Jisi JAHHOTO COeIMHEHH MOKA3aJIU, YTO
ILUIOCKOCTH MOJISIPU3AIMM CBETA ABYMS XHPAJIbHBIMU LEHTPAMH KOMIIEHCHPYIOT APYT
apyra. Kakoii Tun crepeonzomepoB OblL1 U3y4eH?

1. DHaHTHOMEDBI

2. Jlmactepeomepsl

3. Me3o-popma

4. Paniemar

OtBet: 3

3ananue 3. B UK-cnekTpe oprannyeckoro coeiMHeHus1 HA011012€TCsl IUPOKAT HHTEHCUB-
Had 1moJioca norjomennst B ooaactu 3200-3600 cm, a Tak:ke moJsoca B odaactu 1700-1750
cm . Ilpu n06aB/ieHNHU BellecTBa K pACTBOPY I'M/IPOKap00OHAaTa HATPHUS BbleJIsieTcs ras.
Kaxkoii kiaace coenmHeHnit Haubos1ee BEPOSTHO NpeacTaBiasieT odpasen?

1. Anpnernn

2. Cnupr

3. KapOoHnoBas kucnora

4. AMuH

Otgert: 3

3ananmue 4. [Ipu uccjie1oBaHNU OPraHnyeckoro coennHenuss meroaoM UK-cnexkrpockonun
MOJIy4eH CHEeKTP, B KOTOPOM Ha0J/II01a10TcA cileyIolie XapaKTepHble 10JI0ChI MOTJIoIe-
HHS: HPOKas mosaoca B odaactu 2500-3300 cm™', muHTeHCcHBHAast moJioca npu 1715 em™, no-
Jioca cpeaHeil MHTeHCUBHOCTH nipu 1240 cm™, orcyrcTBue mosaoc B odoaactu 3500-3700 cm™
(y3xkmx) u 1620-1680 cm™*

Kakue BbIBOABI 0 CTPYKTYpe cOeJMHEHHUS MOKHO C/1e/1aTh HA OCHOBE 3TUX JaAHHBIX?
BbiOepuTe TpU BepHBIX YTBEP K/ICHHS.

B coennnenuu npucyrctByeT kapOoHmibHas rpynmna (C=0).

CoenuHeHNE COACPKUT THAPOKCHIIBHYIO IPYIIITY CIIUPTOBOTO THIIA.

Coenunenue sBnsieTcss KApOOHOBOM KHCIOTOM.

B coenunennn npucytcTBytoT apomatuueckue cBsi3u (C=C B KoJblIe).

B coenunenuu mpucytcTByet cioxxknodgupHas rpymnma (C—O0-C).

B coenunenun orcytctBytoT cBsizu N—H u O—H cniuproBoro/¢eHonapHOro tumna (cBoOOIHEIE).

SouhkwdE
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OtBernI: 1, 3,6

3aganue 5. [Ipu ananuse cnekrpa [IMP'H Hen3BecTHOro coeinHeHUs1 ObLJIM MOJTy4YeHbI
CJIeAYIOIHe CUTHAJIBI: CHHIVIET ¢ XMMHYECKHM CABUIOM 2.1 M.JI., HHTerpajbHAasi HHTEHCHB-
Hocth 3H; myabsTunjier B odjactu 7.2—7.5 M.J1., HHTerpajibHasi UHTEHCUBHOCTHL SH; cuH-
rJjer ¢ XuMmuyeckuMm caBurom 10.2 m.j., uHTerpajbHasi HHTeHcuBHOCTH 1H.
HNHaTepnperanusi KAKOro XMuMH4YeCKOro 00beKTa COOTBETCTBYET ITHM JAaHHbIM? BbiOepure
TPH BEPHBIX YTBEPKICHUS.

1. Cunrner npu 2.1 M.JI. COOTBETCTBYET MPOTOHAM METUIILHOM TPYIIIbI, COCEACTBYIONICH C Kap-
OOHWMJIBHOM TPYIITION.

2. Mynprumuier B obnactu 7.2—7.5 M.1. yKa3bIBaeT Ha HaTM4Ke OEH30JIBHOTO KOJIbLIA.

3. Cunrner nipu 10.2 M.J1. XapaKTepeH JyIsl allbJIETHAHOTO MPOTOHA.

4. Cunrner npu 10.2 M.JI. MOKET COOTBETCTBOBATH MMPOTOHY KApOOKCUIIBHOM IPYTIIIBI.

5. Hanuuue TOJIBKO CHHIVIETOB MCKJIFOYAeT HaJIMYUe COCEIHUX MPOTOHOB y aToMma yriepoja ¢ H
npu 2.1 m.a.

6. CoenuHeHue sBIISETCS apOMaTUYECKUM KETOHOM.

Oteernl: 1, 2, 3

3aganue 6. [Ipu npoBefeHHN KAYeCTBEHHOI'0 AHAJIN3a OPTaHNYeCKOr0 COeIMHECHNS yCTa-
HOBJICHO, YTO OHO JIA€T MOJIOKUTEIbHYI0 PEaKIHI0 «CepedpsIHOT0 3epKaJjiay.

Kaxue BBIBOBI 0 IPpUPO/IE COETNHEHUST MOKHO C/1eJ1aTh?

1. CoenvHenue COAEPKUT albAETUIHYIO TPYIITY.

2. CoenuHeHue sBIIsETCSI KAPOOHOBOM KHCIOTOM.

3. CoenuHeHne CIIOCOOHO OKHUCIATHCS 10 KapOOHOBOW KUCIIOTHI.

4. CoenuHeHHE COACPKUT HECKOIBKO TMIPOKCHIIBHBIX TPYII y COCETHUX aTOMOB yIiiepoja
(Harpumep, IOJINOJI).

5. CoenuHeHue sBISETCS KETOHOM.

6. CoenmHeHne MOXKET BOCCTaHAaBIMBATh rHapokcua mean(1l).

OtBernl: 1, 3,6

3ananme 7.

IIpu u3ydyeHun oNTHYECKH AKTHBHOIO COCIMHEHH ¢ MOJIeKyasapHoi popmynoit CsHzO:
ObLJIM MOY4YeHBbI cJieAyIolHe JaHHbIe: COeIMHEeHNe BPalaeT MJI0CKOCTh MOJIsIpU3aluu
CBeTa BIIPABO; NP IMAPOJIN3e B KHCJI0i cpee 00pa3yeTcsi ONTHYCCKH AKTHBHASI KHCJI0TA
U onTHYecku HeakTUBHBIN cnupT; B UK-cnekTpe coeannenus: Ha0/1104aeTcss MHTEHCUBHASA
noJjioca npu 1740 cm™ m oTcyTcTBHE IIMPOKOH 1M0J10CkI B 00aactu 2500-3500 cm'.

Kakue BbIBOJBI 0 CTPYKTYpe H CBOHCTBAX COe/IMHeHNsI KOppeKTHbI? BriOepuTte Tpu Bep-
HBIX YTBep:KICHHS.

CoenuHeHue ABISETCS CIOKHBIM 3(pUpOM.

HcxonHoe coOeqMHEHNE COACPKUT XUPAIBHBIA LIEHTP.

Cnupt, 006pa3yrouuiics pu TUAPOIN3E, SIBISIETCS ITAHOIOM.

Kucnora, o0pasyromiascs npu Tupoin3e, UMeeT ONTHUYECKYI0 aKTUBHOCTb.

CoennHeHre MOKET ObITh MPEACTABIECHO Mapoi YHAHTHOMEPOB.

. OtcytcrBue nosiocs 2500-3500 cm ! uckirovaeT Hanuuue cBodoaHoi OH-rpynmsl.
Oteernl: 1, 2,6

3aganue 8. YcraHoBHTE COOTBETCTBHE MEKAY Ha0/M01aeMbIM 3P eKTOM U 31eMEHTOM, KO-
TOPBIi 00HAPYKUBAETCH € €€ MOMOLIbIO.

ITpu crinaBieHNH OPraHUYECKOrO BEIIECTBA C METAJUIMUECKUM HATPUEM, PACTBOPEHNUN IIaBa U
n00aBJIEHUH pacTBOpPA HUTPOIIPYCCH 1A HATPUS MOSBIISETCS KPaCHO-()HOJIETOBOE OKpAIlIMBaHUE !
Peakiust ¢ HUTPONIPYCCUIOM HaTpUs XapaKTepHa Uil CyIb(QHUI-HOHOB, 00Pa3YIOLUINXCS PU
CIUIaBJIEHUU CEPOCOJEPKAIIUX COSTUHEHHH.

ook wndE
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[Tpu crtaBiIeHUU OPraHMYECKOTO BEIIECTBA C METAJUIMYSCKUM HATPUEM, PACTBOPCHHH TUIaBa,
nobaBieHUH pacTBOpoB cyibdarta xene3a(ll) u xmopuna xeneza(lll) ¢ mocneayronmm moKuc-
JICHHEM 00pa3yeTcsi CHHee OKpalnnBanue : O0pa3zoBaHue OEPIIMHCKOM J1a3ypH (CHHEEe OKpalliBa-
HI/IG) — Ka4CCTBCHHAs pCaKl g Ha HHUAHU-UOHBbI, YKAa3bIBArOIas Ha HAJIMYHUEC a30Ta.

[Ipu BHeceHUHU B IJIaMsl TOPETTKU MEIHOM MTPOBOJIOKU C HAHECEHHBIM OPTraHUYECKUM BEILIECTBOM
IJ1aMsl OKpaImBaeTcs B 3eJIEHBIN 1BeT : OKpalllMBaHKE IJIAMEHU B 3€JIEHBIN 1IBET M0 belnpii-
TEWHY CBUJIETEILCTBYET O MIPUCYTCTBUU T'AJIOTCHOB.

[Tpu HarpeBaHuu opraHMYECcKOro BemecTBa ¢ okcuaom Meau(ll) u mpomyckanuu ra3000pa3HbIX
IPOYKTOB Yepe3 U3BECTKOBYIO BOJy Habtoaaercs e€ nomyTHeHue : [loMmyTHeHnEe U3BECTKOBOI
BOJIBI 00ycoBiieHO oOpa3oBanueM CO: mpu okucIeHUH yrieposa okcuaom meau(1l).

3aganue 9. YcraHoBHTE COOTBETCTBHE MEXK1Y XapAKTePHUCTHYECKOM M0J10COM MOTJIOEeHN S
B UK-cnekTpe U (PyHKIIMOHAJIBLHOM IPYNIOA, KOTOPOI OHA COOTBETCTBYET.

[upoxkas monoca B oomactu 3200-3600) : ['mapokcuabHas rpyria

WuTencuBHas nosioca B obimactu 1700—1750 : KapOoHwmibHas rpymima

ITomock! cpenueit naTeHcuBHOCTH B oOmact 1500—1600 : ApomMaTHYeCKOE KOJIBIIO
[Tonoca B o6mactu 22002250 : HurpunbsHast rpymma

3ananue 10. YcTraHoBUTEe NPAaBUJILHYIO N0C/J€10BATEILHOCTh KJIHOYEBbIX 3TANOB MPOBe/Ie-
HHSl KAYeCTBEHHOI'0 3JIEMEHTHOI0 AHAJIHN3a OPraHUYeCKOr0 COeJUHEHHU .

1. Oxucnenue BemiectBa okcuaom meau(Il) mist oOHapyskenus yriepoaa v BoJ0poa.

2. CrinaBieHHe BEIECTBA C METANIMYECKUM HATPUEM JIJISl TIEPEBO/Ia AJIEMEHTOB B PACTBOPUMBIE
WOHBI.

3. IlpoBeneHre Ka4eCTBEHHON peakluu Ha a30T ¢ 00pa3oBaHUEM OEpIMHCKOH JIa3ypH.

4. IlpoBenieHne Ka4eCTBEHHON PEAKIMK Ha CEPY C paCTBOPOM HUTPOIIpYyCCUIa HATPUSI.
3aganue 11. YcTaHOBUTE NPABHJIBHYIO JIOTHYECKYIO NTOC/IEI0BATEIbLHOCTD 3TANIOB HHTEP-
NpeTanuy Macc-CeKTPAa Il YCTAHOBJIEHHUS CTPYKTYPbl OPraHM4YecKoro coeIHHeHus.

1. Onpenenenne MONEKYISIPHONU Macchl U (POPMYJIbI IO TUKY MOJIEKYJIIPHOTO HOHA U U30TOII-
HOMY COCTaBy.

2. UnenTudukanys OCHOBHBIX ()parMEHTHBIX HOHOB U MPEAINOJIOKEHHE 00 UX CTPYKTYPHOM
IIPOUCXOXKICHUU.

3. BeigBm>keHHE TUIIOTE3bI O CTPOSHUN MOJIEKYJIbl HA OCHOBE MJCHTU(UIIMPOBAHHBIX (parMeH-
TOB.

4. ConocTapiieHHE MpeNoaaraeMoi CTpyKTypbl ¢ OMOIMOTEYHBIMH CIEKTPAaMH UJIH JIUTEpaTyp-
HBIMU JIaHHBIMHU.

3aganue 12. Ilpn anaauze npoexuuii @uinepa Ajas COeAUHEHHU € IBYMs aCHMMeTpHYe-
CKMMH aTOMaMHU yIJjiepoJa ObL10 YCTAHOBJIEHO, YTO MOJIEKYJIa HMeeT BHYTPEHHIOI0 IJ10C-
KOCTh CHMMETPHH U He 00/1a1aeT ONTHYECKOH aKTUBHOCTHI0. Kak Ha3bIBaeTcst TaHHBIH
THII CTepeou30MepoB?

OtBet: Me3o-popma

3ananue 13. B UK-cniekTpe OpraHn4ecKoro coeIuHeHus Ha0/1101aeTCHA IMPOKAsi HHTEH-
CHBHAs 10Ji0ca norJjomeHust B 06;1actu 3200-3600 cm™ u oTcyTCTBHE MOJIOCHI B 00J1aCTH
1700-1750 cm*. I1pu B3auMoO/1eiicCTBUH BeLIECTBA ¢ METANJIHYECKMM HATPHEM BbIIeJIsIeTCsl
ra3. Kakoii ki1acc oprannyeckux coelMHeHUil HauboJiee BEPOSATHO MpeaCTABJIsET HCCaeqy-
eMblii 00pa3en?

OtBet: O1HOATOMHBIE CITUPTHI

3ananue 14.
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B UK-cnekTpe KapOOHOBOM KM CJIOTHI M0JI0CA MOTJIONIeHUsI KapOoOHW IbHOM rpynnsl (C=0)
Ha0J/ro1aeTcs npu 6oJiee HU3KUX BOJTHOBBIX yucax (~1710 cM™) mo cpaBHEHHIO € KeTO-
HaMu (~1715-1725 em™) nau anbaerungamu (~1725-1740 cm™). YUem 00bsicHsIeTCSI 3TO CMe-
HIEHHE MOJ0CHI B 00/1aCTh MEHBIIUX YaCTOT?

OtBeT: OTO cMelIeHne 00BACHAETCS 00pa30BAaHUEM MEXMOJIEKYJISIPHBIX BOJOPOIHBIX CBsI3EH B
JUMepax KapOOHOBBIX KHCIOT U ME30MEPHBIM 3(PPEKTOM, YTO IPUBOJUT K CHIKEHUIO TIOPSIKA
ceszu C=0.

3ananmue 15. [Ipu BoINoJIHEHUN KA4Y€CTBEHHOT0 AHAJIN3a HEU3BECTHOT0 OPTaHMYEeCKOr0 Be-
1ecTBa ObIJIO YCTAHOBJIEHO, YTO OHO COIEPKUT OPOM, a €ro BOJAHBIN pacTBOp mocJjie oopa-
00TKM PacTBOPOM HHUTpAaTa cepedpa oOpa3yeT 0J1eIHO-KeJIThIil 0CA0K, HEPACTBOPUMBIi B
ammuake. O 4eM CBHIETEJIbCTBYET 3TOT pe3yJbTar?

OTBeT: DTOT pe3yJbTaT CBUACTEIHCTBYET O TOM, YTO OPOM B HCXOJTHOM COEMHEHUU OBLIT KOBa-
JICHTHO CBSI3aH, HO B XO/JIC aHaJIM3a Mepelles B HIOHHYIO popMy, UTO MOATBEpkKAaeTCs 00pa3oBa-
HUeM OpomMmjia cepedpa.

dDopmupyemMasi
KOMIIeTCHI U

NuaukaTopsl ¢(h)OpMUPOBAHHOCTH KOMIIETEHIIMHU

OIIK-2. CnocoOeH IpOBOJIUTH C CO-
OJroJIeHuEM HOpPM TEXHUKH Oe3orac-
HOCTH XHMHUYECKUH DKCIICPUMEHT,
BKJIFOYAsi CUHTE3, aHAJIN3, HM3yueHUE
CTPYKTYpPBI M CBOWCTB BEILECTB U Ma-
TEPHUAJIOB, HCCIICIOBAHUE TIPOIIECCOB C
UX Yy4acTUEM, HHAMKATOPAMH JIOCTH-
JKEHUsI KOTOPOU SIBIIAETCS:

OIIK-2.1 PaGoTraer ¢ XUMHUYECKUMH BEILIECTBAMHU C CO-
OJIF0ICHUEM HOPM TEXHHUKH 0€30I1aCHOCTH.

OIIK-2.2 CuHTe3upyeT BelecTBa U MaTepuaibl pa3Hon
MIPUPO/JIBI C UCTIOIH30BAHUEM UMEIOIITUXCSI METOIUK.
OIIK-2.3 [IpoBOAUT cTaHAAPTHBIE ONIEpAIIMHU J1JIs OTIpe-
JIEJICHUsT XUMUYIECKOTO ¥ ()a30BOTO COCTaBA BEIICCTB H
MaTepuajioB Ha KX OCHOBE.

OIIK-2.4 Uccnenyer cBOMCTBA BEIIECTB U MaTepUaJIOB

C HCIIOJIb30BAHHUECM CCpHﬁHOFO HAay4YHOTI'O 06opyz[0Ba—
HUA.
[

3ananmue 1. Kakoe coeqnHeHnue siBjasieTcsi MPOAYKTOM BOCCTAHOBJIEHUSI HUTPOOEH30/1a B
KHCJIOH cpene?

1) Anunun

2) ®enon

3) A3okcrbeH301

4) 'mppazobenson

Ortger: 1

3aganue 2. Kakoe u3 nepe4ncjaeHHbIX COCAUHEHHI NMPOABJIACT ONTHYECCKYI0 H30MEpHIO?
1) ITponanon-1

2) YkcycHas KucinoTa

3) 2-xytoprponaHoBasi KHCI0Ta

4) AuertoH

Otgert: 3

3ananme 3. Kakoii Tvnm n3oMepun XxapakTepeH Ui aJIKaHOB C YIIIEPOIHOM 1ienbio Oojee 3 aTo-
MOB yriepoja’?

1) n3omepus noNoKEeHUs

2) 'eomeTpuyeckast H3oMepus

3) U3omepus yriepoJIHOro ckeera

4) Tayromepus

Ortger: 3

3ananmue 4. [Ipu padore ¢ MeTANINYECKHUM HATPHEM B JIA0OPATOPHH OPraHUYECKON XMMHUH
He00X0aMMO:

1. PaGoTaTth B OIMHOYKY, YTOOBI HE MEIIATh KOJUIETaM.

2. XpaHHUTb HATPHil 101 ClI0eM 00€3BOKEHHOT'0 KEPOCHHA.
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3. IlpoBoauTh Bce omepaiuu BAajld OT OTKPBITBIX HCTOYHUKOB BOJIBI.

4. OcrtaTku HaTpHs U 0OPE3KH BHIOpACHIBATh B OO MyCOpPHBIA KOHTEHHEP.

5. Wcnonb30BaTh Al OCYIICHUS HATPUSI FAJIOT€HAIKAHbl U CIIUPTHI.

6. Pa3pesars HaTpuii Ha CyXol (UIBTPOBAILHON Oymare ¥ HEMEJICHHO MCIIOIh30BaTh B Peak-
117078

OtBernI: 2, 3,6

3ananue S. /s ycnemHoro v 6e30nacHoro npoBeeHusi CHHTE3a 3TUJIeHA Jeruaparanueit
ITAHOJIA C CEPHOM KNCJI0TOH HE00X0IUMO:

1. Mcnonp30Bath MpUOOP C ra300TBOTHON TPYOKOM, COEAMHEHHOM C XJIOPKAIBIIMEBON TPYOKOA,
3ar0JIHEHHON HATPOHHOM U3BECTBIO.

2. HarpeBaTh peaklIMOHHYIO CMECh PAaBHOMEPHO, 100aBUB KUMIATUIBLHUKY, YTOOBI U30€XKaTh I1e-
pebpoca KUAKOCTH.

3. IIpoBoauTh ONBIT 6€3 BRITSXKHOTO MIKada JUIst Ty4Iero HaOIoAeHN 3a IIJIaMEHEM TP rope-
HUH THIICHA.

4. VIHTeHCUBHO HarpeBaTh CMECh C CAMOT0 Hauaia JUisl yCKOPEHUS PeaKIuu.

5. CoOupath BBIACTSIONIMNACS Ta3 METOAOM BBITECHEHUS BOJIBI JJISI TIOCJIEAYIOUINX OIBITOB.

6. ObGecreunTsh MOTIIONIEHNE TOOOYHOTO MPOAYyKTa — OKcua cepbl(IV) — ¢ momolipo HaTPOH-
HOU W3BECTH.

OtBernI: 1, 2,6

3aganue 6. Kakue u3 nepeuncieHHbIX Mep 0€30IACHOCTH M 0COOCHHOCTEl NPOBeIeHusl IKC-
NnepruMeHTAa ABJISIOTCH KOPPEKTHBIMH /1JIs1 PA00THI ¢ ALEeTUJIEHOM U €ro MPOU3BOIHbIMHU?
1. AueruneHunsl cepedpa ¥ MEAH MOKHO CIIOKOHHO BBICYIITUBATH /IO IOCTOSTHHOW MacChl JIs
TOYHOTO B3BEIINBAHUA.

2. Jlnst oOHapy>KeHUs alleTUIICHA UCTIOIB3YIOT PEAKINI0 C aMMHUAYHBIM PAaCTBOPOM OKCHJIA Cepe-
opa.

3. OcraTku aneTriieHUIa cepedpa HeoOX0IMMO YHHITOXHUTH, 00pab0oTaB UX PACTBOPOM COJISI-
HOU KHUCJIOTBI.

4. Tlpy NOTy4YEeHUH alleTHIIeHa U3 KapOuaa KaJabIisi MOYKHO UCTIOIB30BaTh OOJBIIOE KOJUYECTBO
peareHToB ISl MOTy4YeHHs O0JbIero oobema rasa.

5. AneruiieH MOXXHO XpaHUTh B CXKATOM BHJIE B CTAH/IAPTHBIX CTAIBHBIX OAaJUIOHAX 0€3 J0TOoJ-
HUTEJIBHOMN MOJATOTOBKH.

6. [lpu moPKUTAaHUM alleTHIICHA Y OTBEPCTHS Ta300TBOIHON TPYOKH CIIeTyeT 0KHIaTh 00pa30-
BaHUs KOMNTSIIETO IJIaMEHH.

OtBernl: 2, 3,6

3aganue 7. [Ipu npoBeneHUN CHHTE3a OPOMMCTOrO0 ITHJIA M3 ITAHOJIA, CCPHOH KUCJIOTHI U
OpoMuaa KaJus Heo0X0AUMO c00/II0ATH CJIeAYIOIIHe YCIOBHSA:

1. PeakiimoHHYyI0 CMECh B IPOOUPKE-IPUEMHHKE CIEAYET OXJIAXKAATh, TAaK KAk OPOMUCTBIHN STUI
— JeTyJasi )KUAKOCTb.

2. CepHyYIO KUCIIOTY CIEIyeT JO0O0aBIATh K CIIUPTY MEJUICHHO, IIPU OXJIAXKACHUU U TIepeMeIInBa-
HUU.

3. [y yBenuueHUs BBIX0J1a IPOAYKTA BOAY U3 PEAKIIMOHHOM Cpeibl HY)KHO YAATSTh.

4. JInst MpoOBEJCHHS PEaKIIMU MOXKHO HCIIOJIb30BaTh JTFOOYIO TIOCYY, TaXKe C MEITKUMH TPEIIH-
HAMHU.

5. Breimenstomuiics B Xx0/1€ peakiuu ra3 (OpOMHUCTBIN 3THI) CIEAYeT cOOMpath B KOOy 0e3
OXJIQKICHUSI.

6. IIpomykT peakimu (OpPOMHUCTBIH ATHIT) MOKHO WACHTU(DHUIIMPOBATH TI0 XapaKTEPHOMY 3eJIe-
HOMY OKPAIITUBAHUIO Kpasi TUIAMEHHU.

OtBernl: 1, 2,6

3aganue 8. YcraHoBHTE COOTBETCTBHE MEKIY XMMHYECKHM IKCIIEPUMEHTOM M He00X01u-
MBIMH MepPaMH MPeJ0CTOPOKHOCTH U 000PYA0BaAHHMEM /ISl €r0 6e301aCHOI0 POBeIeHNs:
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OO6Hapy>keHre B COCTaBEe OPraHMUECKOT0 BEIIECTBA a30Ta U CEPbl PEeaKIHel ¢ MEeTAUTHUYECKUM
HaTtpueM : lIpoBeneHre B BBITSHKHOM IIKa(y, HCIOIH30BAHUE 3AIMUTHBIX OYKOB, YHHUTOKECHUE
OCTaTKOB HATpPHUS CIIUPTOM.

[Tonyyenue u c6op GpomucToro stuina : OxyaxaeHue NpoOUPKU-TIPUEMHHKA, UCTIOIb30BaHUE
pubopa ¢ ra300TBOIHON TPYOKOil, MpOBEpKa MPOAYKTA [0 OKPAIIMBAHUIO IJIAMEHH.
BpomMupoBanue 6eH30ia B IpUCYTCTBUY Kene3a : Mcrnonb30Banue karanuzaropa (Kele3HbIX
OIMJIOK), TPOBEJIEHUE PEaKIIUU Ha BOJIIHOM OaHe, OTBeZeHHE MapoB Opoma

Pabora ¢ 6pomomM (mepenuBaHue, IPUTOTOBICHUE pacTBopa) : Vcroib30BaHue CKIISTHOK C MPH-
TEPTHIMU MpoOKamMu, paboTa B BHITSHKHOM HIKady B PE3MHOBBIX NepUYaTKax U OUKaXx.

3aganue 9. YcraHoBHTE COOTBETCTBHE MEKAY 3TANIOM NPOBE/ICHUSI CHHTE3a U ero Onuca-
HHEM WIH LeJbI0.

Harpepanue peakIIMOHHOI cMecu IIPpU MOJIy4EHUHN THIIEHA U3 3TaHoua : [IpoBenenue neruapa-
TalUU U JIJIs1 00pa30BaHUs HENMPEIEIbHON CBA3U

[TpomyckaHue BBIAENAIOMIErOCs ra3a Yepe3 XJIOPKAIbLIUEBYIO TPYOKY ¢ HATPOHHON M3BECTHIO :
[Tornomienue mo60YHOro MpoAyKTa — OoKcuaa cepbl(IV) — A OunuCTKH 1eNeBOro rasa.
JloGaBieHue KUMSTUILHUKOB B KOJIOY Iepesl HauajoM Harpesa : Mcnonb30BaHue NOPUCTBIX Ma-
TEPHUAJIOB JIJIsl PABHOMEPHOT'O KUTIEHUS U MPEAOTBPAILIEHUS PE3KOTO BCKUTIAHUS KUJAKOCTH.
PacTBOpeHue crutaBa, Noy4e€HHOTO MPH CIUIABJICHUH C HATPUEM, B BOJIE U MOCIeytomas (puiib-
Tpauus : [lepeBo TBEpIOT0O MPOAYKTA B PACTBOP ISl IPOBEICHUS KAUECTBEHHBIX PEaKIUM.
3ananue 10. BocctanoBuTe NpaBUJILHYIO NOC/J€10BATEILHOCTH ITANOB MPOBEIeHUs Kaye-
CTBEHHOI'0 AaHAJIN3a HA a30T.

1. CrninaBiieHue UcciieyeMoro BEIeCTBa ¢ METAJUIMYECKUM HaTPUEM.

2. PacTBOpeHue OXJIaXACHHOTO CIIaBa B JUCTUIUTMPOBAHHON BOJIE U (DUIBTPOBAHHE.

3. HobGasnenue k pumbTpary pactBopoB coseit xxenesa (1) u (11I).

4. TlopkucrieHnue NoJy4YeHHONU CMECH ISl 00pa30BaHUs OEPIUHCKOM a3y pH.

3aganue 11. BocctanoBHTE NPaBHJIbHYIO NOCJI€10BATEIBLHOCTD ITANOB 0€30MACHOI0 CHH-
Te3a OPOMHCTOr0 3THJIA.

1. TIpuroroBieHue CMECU ITAHOJIA, BOJIBI U KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI C MOCTIEAYIO-
M 1o0aBIeHnEM OpoMHUa Kaus.

2. Co6op mpubopa ¢ Ta300TBOTHON TPYOKOH, ONMYIICHHOHW B OXJIaX/1aeMbIii IIPUEMHHUK C BOJIOM.
3. HarpeBanue peakIiMOHHON cMecH M cOOp TSKENIOro CiI0si OPOMHUCTOr0 3THIIA B IPUEMHUKE.
4. OuucTKa NpoayKTa OT BOJHOIO CJIOS U NPOBEIEHNE KaUeCTBEHHON IPOoObI Ha OpoM.
3apanne 12. C noMombI0 KAKOr0 peareHTa, KpoMe aMMHAa4YHOI0 PACTBOPA OKCH/IA cepe-
Opa, MOKHO 0€30MACHO U Ka4YeCTBEHHO 00HAPYKUTh alleTHJIeH WIH TePMUHAJIbHbIE aJ1-
KHHBI?

OtBer: AMMuauHblii pacTeop xjuopuaa meau(l)

3ananme 13. [Ipu npoBeeHNN Ka4eCTBEHHOIO aHAJIM3a Ha TaJOr€Hbl B OPraHUYECKOM COe/InHE-
HuM 1o MeToy CTenaHoBa UCHOJIb3YIOT PEaKIIMI0 BOCCTAHOBIIEHUSI aTOMapHBIM BOJOPOIOM.
HazoBute peareHT, obecrieunBaronnii CBA3bIBAHUE 00PA30BABIINXCS FAIOTEHUI-HOHOB B BU3Y-
aTbHO OOHAPYKUBAEMYIO (OpMY.

OTtBet: HUTpaT cepedpa

3ananue 14. [Touemy mpu paboTe C aleTHIICHUIaMHU TSHKETBIX METAIOB 3aPEIIeHO UX IMOJTHOE
BeIcyIInBaHue? KakoB mpaBUIIbHBIN CIOCO0 YTHIIM3ALUHN 3THX COAMHEHU?

OrtBet: Cyxue anieTuiieHUIbl cepedpa U Meln KpaliHe HEYCTOWYUBBI U JIETOHUPYIOT IIPU MeXa-
HUYECKOM BO3/IeHCTBUU MM HarpeBaHUU. OCTaTKu coeIMHEHNH Heo0X0auMo 00padaThIBaTh
pa3z0aBIeHHON MUHEPATBHOU KUCIOTOM /ISl Pa3I0KEeHUsI 10 COOTBETCTBYIOIIMX COJICH U alleTH-
JIeHa.

3aganue 15. O6bsacHUTE, TOUEMY IPU IEPETOHKE HUTPOOEH30J1a 3aMPEIIeHO OTIOHATH MPOAYKT
nocyxa. Kakoe onacHoe siBlieHHe MOKET MPOU30HTH TPU HApYIIEHUH TOTO MpaBuiia?
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OrtBet: Ilpu nomHOM HcapeHUH HUTPOOEH30J1a B KOJIOE MOTYT OCTAaThCs TEPMUYECKU HEYCTOM-
YUBbIE MOJUHUTPOIIPOU3BOIHBIE HIIU MPOAYKTHI OKUCIIEHUs. VX eperpeB NpUBOIUT K PE3KOMY
Pa3JI0KEHUIO C BO3MOXKHOCTBIO B3pbIBA U pa3iiéTa OCKOJIKOB CTEKJIA.

(I)opanyeMaﬂ I/IHI[I/IKaTOPLI C(l)OpMHpOBaHHOCTI/I KOMIICTCHIUHA
KOMIICTCHIUA

IIK-1. Brnageer cucremoii pyngamen- | IIK-1.1. [lTonumaetr 0CHOBHBIE PUHIIHIIBI, 3aKOHBI, ME-
TaJIbHBIX XUMUYECKUX MOHATUN W 3a- | TOJOJIOTHIO U3y4aeMbIX XUMHUUYECKUX JUCUUIUINH, TEO-
KOHOB, MHAMUKATOPAMM JIOCTHKEHUS | PETUYECKUE OCHOBBI (PU3MUECKUX U (PU3UKO-XUMHUYe-
KOTOPOM SIBJIETCS: CKHX METOJIOB HUCCIIEIOBAHUS.

[IK-1. Hcnonp3yeT ¢yHIaAMEHTAIbHBICE XUMHUYECKHE
MOHATHUS B CBOCH MPO(heCCHOHAIBHON AEATEIbHOCTH
[IK-1.3. WuTepnperupyer NOJyYCHHBIC PE3YJIbTaThl,
WCTIOJIB3Ys 0a30BbIe MOHATUS XUMUYECKUX TUCIUATUIH

3ananne 1. Kakoii u3 nepe4ncjieHHbIX 3aMeCTUTe/Iel POSBJIsAET OTPUUATEIbHbIH HHAYK-
THBHBIA 3¢ ekt (-I) n oTpUIATETbHBIH Me30MepHbIii P dexT (-M)?

1. Amunorpynmna (-NHz)

2. I'uapoxcunpHast rpymma (-OH)

3. Kap6oxkcunsnas rpymma (-COOH)

4. Metunbhas rpymnmna (-CHs)

Ortser: 3

3aganue 2. Kakoe u3 nepevuncjieHHbIX cOeJHHEeHUH sBJIsieTcs1 Me30-(popMoii?

1. (2R,3R)-BuHHas KHCIOTA

2. (2R,3S)-BuHHAs KHCIOTA

3. (2S,3S)-BuHHast KuCIOTA

4. (2S,3R)-BuHHAs KHCIOTA

Ortger: 2

3ananmue 3. Kakoe u3 yrBep:kaenuii BepHo s Sn2-mexanusma?

1. Peaxiust npoxXoauT B ABE CTa MU

2. CKOpOCTh peakiiuy 3aBUCUT TOJIBKO OT KOHIIEHTpaIuu cyocTpaTa

3. [Tpoucxoaut obpaiieHre KOHPUTypanuu (BajbAeHOBCKOE OOpaIleHue)
4. KapbokatuoH siBisieTcs IpoMexXyTOUYHOM YacTUIIeH

Ortger: 3

3ananue 4. Kakue U3 nepeyucaeHHbIX YaCTHUIL ABJIAIOTCA CTAOWIN3UPOBAHHBIMU Me30Mep-
HbIM 3 dexTom (+M niau —M)?
1. ANKuIbHBIN paguKai
2. ®eHOKCUA-aHHOH
3. MeTun-xaTuoH
4. AnnnunbHbIA paguKal
5. DTHII-aHNuOH
6. beH3WILHBIN KaTHOH
OTtBeT: 2,4, 6
3ananme 5. /i1 KAKHX U3 NepPeYHCICHHBIX COeIUHEHN BO3MOXKHA nuc-TpaHc (Z/E) nzome-
pus?
1. byren-2
2. IIponen
3. 1,2-nuxnopatex
4. 2-MEeTHITIPOTICH
5. [lenraguen-1,3
6. 1,2-TuMEeTHIIITUKIIONPOTIaH
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OtBet: 1,3, 6

3aganue 6. Kakue yciaoBus 60,1aronpusaTCTBYIOT IpoTeKkaHuio peakuuu E2 (Oumosexy.sip-
HOTI'0 JJIMMUHUPOBAHUSA)?

1. Bricokas Temneparypa

2. CunbpHOE OCHOBaHUE

3. OGpa3oBaHue yCTOMYHUBOrO KapOOKaTHOHA

4. ATIpOTOHHBII TOJISIPHBIA PaCTBOPUTEIH

5. O06bEMHBII cyOcTpaT

6. Cnaboe ocHOBaHUe

OtBet: 1,2,5

3ananue 7. Kakue U3 nepe4nciaeHHbIX YACTUI UJIM COeIUHEHUI SIBJISIIOTCA apoMaTHye-
CKMMH COIJIACHO NMPaBUJIy XIOKKeas?

1. I{ukmoneHTaauexH

2. lMukmobyTaauexH

3. Ilupuauu

4. lluxsiooKTaTeTpacH

5. @ypan

6. L{luxnonponeHmi1-KaTHOH

OtBer: 1,3,5

3aganue 8. YcraHoBHTEe COOTBETCTBHE MEK/1Y COe/IUHEHHEM U ero NpUMepHbIM 3HaYeHHeM
pKa B BogHOM pacTBOpe.

YkcycHas kuciaora : 4.8

®enou : 10

ITHJoBbIN cnupT : 16

AHuIHH : 35

3aganue 9. YcraHoBHTE COOTBETCTBHE MEK/1Y THIIOM PeaKLIMH U eé XapaKTepuCTHKAMH.
Sn1 : OnHoMoJIeKy/IsIpHAS KHHeTHKA, KapOOKATHOH, paueMHu3alust

SN2 : JIByxMosieKyJIsipHasi KHHETHKA, o0palieHue KOHPpUrypauum, CWILHbINA HyK/JIeo¢u
E1l: OnHomouiekyasipHas KHHETHKA, 00pa30BaHue aJIKeHa Yepe3 KapOOKATHOH, IPABHJIO0
3aiiueBa

E2 : JIByxMoJieKy/IpHAsi KHHETHKA, aHTH-3JIMMHHUPOBAaHHE, CHJIbHOE OCHOBAaHHE
3aganue 10. Pacnosioxkute NpoMeKyTOYHbIE YACTUIBI U KOHEYHbIN NMPOAYKT B NPABUJIb-
HOM MOCJIeA0BATEIBHOCTH VISl PEaKIUH THAPOrajJoOreHUPOBAHMSA IIPOIECHA MO0 NPABHIIY
MapkoBHHKOBA.

1. O06pa3oBaHue T-KOMILIEKCa

2. Ob6pa3zoBaHue KapOOKaTHOHA

3. [Tpucoenuuenune Hykiaeopuia (raloreHu1-noHa)
4. KoHeuHsIit MpOIyKT — 2-TaJoreHITponaH

3aganue 11. PacnoJioxkure 3Tansl onpeaeneHus a6coai0THOH KoHpurypaunu (R nian S)
JISl XHPAJIBbHOT0 HEHTPA B MOPA/IKE UX BBIIIOJHCHUSA.

1. Pacnionoxuts 3amecTuTeny no yosIBaHUIO cTapminHCTBa (1 — 4)
2. HampaBute mmaammuii 3amectutens (4) ot HaGmroaTens (B ThI)
3. Onpenenuth HanpaBieHue 06xona ot 1 k2 u 3

4. CraenaTh BBIBOJI: TI0 9acOBOH cTpenke — R, mpoTuB — S

3aganue 12. Ilpy npoTOHMPOBAHMY ALlETOHA B KUCJIOH Cpee aTOM KHCJI0PoJa KapOOHHIb-
HOM I'PYNIIBI BLICTYNIAeT B POJIM OCHOBaHus 10 JIboucy uinu no bpencreny?

Orteer: Ilo Jlstoucy.

3ananue 13. Kakoii Tun opueHTanuu (0pro-, napa- WJM Mera-) NposiBJsieT HUTporpynmna (—
NO::) B peaknusix 3J1eKTPOGUIBLHOI0 3aMeIIeHUsI B AapOMaTHYeCKOM KoJble?

OTtBeT: Merta-opueHTanus
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3ananue 14. Ha mpumepe peaknuu npucoequHeHus opoma k Oyraaueny-1,3 o0bsicHUTE, TTPH Ka-
KHUX YCJIOBHSIX TTPeo0iaaeT mpoayKT 1,2-npucoeqnHeHus, a mpu Kakux — 1,4-npucoennHeHus,
U TI0YEMY ITO MIPOUCXOUT.

OrtBer:

[TponykT 1,2-npucoeguHeHus1 00pa3yeTcs Kak KHHETUYECKU KOHTPOJIMPYEMBIH TPU HU3KUX
TEMIIepaTypax, Tak Kak NepexoHOe COCTOSTHUE /TSl er0 00pa30BaHus dHEPreTUYecKH 0osee 10-
crynHo. [Ipoaykr 1,4-nmpucoeauHenusi mpeoOIagacT Kak TEPMOJIMHAMUYECKH 0oJiee CTaOMITb-
HBIN (32 CUET CONPSIKEHMSI IBOMHOM CBSI3M) IIPU BBICOKUX TEMIIEPATYPax WU B YCIOBUIX yCTa-
HOBJICHHUSI PABHOBECHSI.

3aganue 15. O0bscHuTE, MoUeMy OCH30I SIBJISIETCS ApPOMATHYECKIM COSTMHEHUEM, a IIUKJIO0Y-
TaJleH — HET, C TOUKH 3PEHUs AJIEKTPOHHOT'O CTPOCHUSI U ITpaBHIia XIOKKEIS.

OrtBet: beH3on gBieTCS apOMaTUUYECKUM, TaK KaK MPEACTABIISAET COOOM MIOCKYIO LIUKINYe-
CKYIO CONPSIKEHHYIO CUCTEMY C 6 TT-3JIEKTPOHAMH, UTO COOTBETCTBYET MpaBUiIy XIOKKems (4n+2,
rae n=1). LHuxnobyranuen, umest 4 m-3nexTpona (4n, rae n=1), OTHOCUTCS K aHTHapOMaTHYe-
CKHUM CHCTEMaM, 4TO JIENIAeT €r0 BHICOKO PEAKIIMOHHOCIIOCOOHBIM U HECTAOMIIbHBIM.

®opmupyemasi NuaukaTopsl chopMUPOBAHHOCTH KOMIIETEHIINH
KOMIIETeHI[ U
YK-1. Cnocoben ocymectBisaTh mo- | - YK-1.1. Ananusupyer 3aaady, BN €€ 0a30BbIC

UCK, KpUTUYECKUM aHaJIu3 U CHHTE3 | COCTaBJISIOLINE;

uHbopManuu, npuMeHsITh cucteMHbill | - YK-1.2. Onpenenser, MHTEpIpeTUPYET U PaHXUPYET
MOJIXO/ JJISi PEIICHUs MOCTaBICHHBIX | HH(pOpMaIuio, TpeOyeMyIo Ui pelIeHus] MOCTaBJICH-
3a/a4, MHIAMKATOpPaMH JOCTW)XECHUH | HOM 3a/1a4H;

KOTOPOU SBJISIFOTCS: - YK-1.3. OcymectBiisier mouck uHGOpMamu it pe-
LICHMSI TOCTABJICHHON 3aja4uy 110 pa3JIM4YHbIM TUIIAM 3a-
MIPOCOB,;

- VK-1.4. Ilpu oGpaGoTke UHPOpPMALUU OTIUYALT
(akTbl OT MHEHMI, UHTEpIpETaluii, OLEHOK, GpopmMu-
pyeT coOCTBEHHbIE MHEHUS M CYXJEHUS, apryMEHTH-
PYET CBOM BBIBOJIbI U TOUKY 3pEHUS, B TOM YHCIIE C TIPU-
MEHEHHEM (PHII0COPCKOro MOHATUITHOTO armapara.

- YK-1.5.PaccmaTpuBaer u npeasiaraeT BO3MOKHbIE Ba-
pHaHTHI pEIICHNs IOCTABICHHON 3a7a4uu, OLICHUBAsI UX
JIOCTOMHCTBA U HEJAOCTATKHU.

3aganue 1. B kakoM 13 BapuaHTOB BEIIECTBA MIEPEUHCIICHBI B MTOPSIKE BO3PACTAHUS KUCIOTHBIX
CBOMCTB?

1. Dranon — deHon — DTUH — YKCyCHas KHCIIOTa

2. OtuH — DtaHon — deHon — YKCycHast KUCIOTa

3. DraHon — O1tiH — deHon — YKCycHas KUCIoTa

4. ®enon — DTaHoN — DTHH — YKCyCHas KUCIOTa

OtBeT: 2

3ananme 2. [Ipy nu3ydyeHun peakiuu alKeHOB ¢ OPOMOBOJIOPOJIOM B OTCYTCTBHUE NEPOKCUIIOB
CTYZACHT JIOJDKEH OOBSICHHTD, IIOYEeMY TTPOAYKTOM peaknuu mporeHa ¢ HBr siBisiercst 2-6powm-
npomnad, a He 1-6pommponan. Kakoe o0bsicHeHHE sIBIII€TCSl HauboI1ee MOJTHBIM U TOYHBIM C
TOYKHU 3PEHHUSI TEOPUU MEXAHH3MOB OPTaHUYECKUX PEAKIIHIA?

1. Atom Gpoma umeeT OONBLINI paguyc, 4eM aTOM BOAOPO/Ia, IIOATOMY OH IPUCOEIHHSETCS K
OoJiee 3aMeIeHHOMY aTOMY YTJIepo/ia H3-3a CTEPUIECKHUX MPETISITCTBUH.

2. Peakuus uaet npoTus mpaBuiia MapKOBHHKOBA, TaK Kak OPOM SIBIISIETCS DNIEKTPOOTPUIIATEb-
HBIM JIEMEHTOM.
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3. Peakuus nporekaer mo MexaHU3My 3JeKTPO(UILHOTO MPUCOEANHEHHUS], U €€ PErHOCEIEKTHUB-
HOCTb OIpe/esnsieTcst 00JbIIeii cTaOUILHOCTHIO BTOPUYHOTO KapOOKAaTHOHA 110 CPAaBHEHHUIO C
MEPBUYHBIM, 00pa3yIOUIMMCS IIPU aTake MPOTOHA HA JPYTrOM Yriiepo.l ABOWHOI CBS3U.

4. TlpoayKT peakliuy OnpeaesseTcs: UCKIIUYUTEIbHO CTATUCTUUECKON BEPOSTHOCTBIO 1101X0/1a
MoJsiekyJibl HBr k cuMMmeTpuyHON MOJIEKyJie porneHa.

Ortger: 3.

3aganue 3. [Ipu HurpoBanuu apomatudeckoro coenunenus: CgHio 06pazyeTcst TOIbKO OJMH MO-
HOHUTPONPOYKT. [Ipoananusupyiite 3Ty HH(GOPMALHIO U ClIETANUTE BHIBOJ O CTPOCHUHU HCXO/I-
HOT'O COEIMHEHHS.

1. DTO TOJIYOJ1, @ MPOAYKT PEaKIUU — Mapa-HUTPOTOIIYOIL.
2. 2710 0-kcminon (1,2-nuMeTnnoeH3om).

3. 910 M-kcumon (1,3-numernnoen3on).

4, 910 n-xkewioi (1,4-1umMeTnnoeH3oin).

Ortser: 4

3aganue 4: [Ipoananu3upyiite cTpoeHre npeIokKeHHbIX coenunennil. Beidepure TPU u3 Hux,
KOTOPBIE MPOSIBIISIIOT TOCTATOYHO BBIPAKEHHBIE KUCIOTHBIE CBOMCTBA, YTOOBI PEarupoBaTh C
ruzpokcuaom Hatpus (NaOH) B BogHOM pacTBOpe ¢ 0OpazoBaHueM coieid?

Oranoin (C:HsOH)

®enon (CsHsOH)

VYkcycnas kucnora (CH:COOH)

Otunen (C:Ha4)

MypaBbprHast KUCI0Ta

: VYkeycusiii anbaerua (CH;:CHO)

Oteer: 2,3,5

3ananme 5: Kakue TPHU u3 nepedynciaeHHbIX HUXKE IPOLIECCOB BKIIKOYAIOT KapOOKaTHOH B Kaye-
CTBE MPOMEXKYTOYHOMN YaCTUIIBI?

['mapaTtanys nporneHa B CEpHOKUCIOTHOM cpejie

Peakinst GpOMHUCTOrO 3THIIA C THAPOKCHUIOM HATPHSI IO MEXaHU3MY SN2

Jleruaparanus 3TaHojIa B KUCIION cpesie

[Tpucoenuuenne OpomMa K STUICHY

Peaxius Tpet-OyTrinOpoMua ¢ BoJoi o mexanusmy Snl

. HleruaporanorenupoBanue 2-6pomOyTana rnoa aeiicrsuem crnuprosoro pacrsopa KOH (E2)
Otser: 1,4,5

3aganue 6: [Ipu HuTpoBaHMM HadTaNMHA BBIXOJ U30MEPOB 3aBUCHUT OT TeMIiieparypsl. Ka-

ke TPH yTBepkaeHUs 0 peaklusaxX 3IeKTPOo(PUIBHOTO 3aMELIeHHs B HaTaJIlHE SBISIIOTCS BEP-
HBIMU?

1. IIpu Huzkux Tremnepatypax (~0°C) npeuMyIiecTBEHHO 00pa3yeTcs a-HUTpOHA(TaINH, TaK
KaK 9Ta peakus KNHETHYECKH KOHTPOIMpyeMa.

2. Brpicokas peakIMOHHAasi CHOCOOHOCTH (L-ITOJIOKEHHSI CBsAI3aHa C 0OJIbINEH CTaOMIBHOCTBIO 0-G-
KOMILJIEKCA 110 CPABHEHUIO C 3-KOMITJIEKCOM.

3. Ilpu BeIicokux Temmeparypax (~160°C) npeumyiiecTBeHHO 00paszyeTcs B-HUTpoHA(TAINH,
TaK KakK 3Ta Peakius TePMOTUHAMUYECKH KOHTPOIUPYeMa.

4. CynppupoBanue HapTaIMHA, B OTJIIMYME OT HUTPOBAHUS, BCET1a IIPUBOJIUT TOJIBKO K -U30-
Mepy.

5. Bce peakuuu 351eKTpoHIBHOTO 3aMelIeHus B HahTaluHe MPOTEKAI0T UCKIIIOYUTEIHHO B 3-
MOJIO’KEHUE U3-3a ero 00JbIlel JOCTYITHOCTH.

Otser: 1, 2, 3

3ananmue 7. B maboparopuu uMEIOTCS IBE CKIISTHKHA 0€3 3TUKETOK C BEIIeCTBAMU: OE€H30J1, (EHOII.
Kakne TPHM xuMudeckue peakiuy UM KaueCTBEHHBIE IPOOBI U3 MPEI0KEHHOTO CIUCKA
MOYKHO UCIIOJIb30BaTh JUIsl UX HAAEKHOIO Pa3IUUeHUs?

1. JletictBue 6pomuoi Bomoit (Br2/H20) npu koMHATHOH TemmepaType

ook wdE

ok wnE
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2. JleiictBue pactBopoM nepmanrata kanus (KMnOs) B HeHTpanbHOM cpesie mpu KOMHATHOM
TeMIeparype

3. Peaknus ¢ Mmertammmaeckum HaTpueM (Na)

4. Peakums ¢ pactBopoM xiopuna xenesa (I1I) (FeCls)

5. O6paboTka koHLIEHTpUpoBaHHOH cepHoil kucioTon (H2SO4 conc.)

6. HurpoBanue cmecbto HNO3/H2SO4

OtBer: 1, 3,4

3aganue 8: YcraHOBUTE COOTBETCTBUE MEXly THIIOM FHOPUAM3alMK aToOMa yriepoaa

U TpeMsl BepHBIMHM XapaKTepUCTHKAMM, KOTOPbIE €r0 OMKUCHIBAIOT.

1. sp*: Terpasnpuueckast, ~109°, ankaHsl, TOJIBKO G-CBSI3U

2. sp*: TpuronanbHas miockas, ~120°, akeHbl, G-CBSI3U + OHA JIOKAJIM30BaHHAS TT-CBS3b

3. sp: Jluneiinas, ~180°, ankuHbI, G-CBS3H + JIBE TT-CBSI3U

4. 2s'2p*: Bo36yxaIEHHOE COCTOSIHHE aTOMa YIIIepoa

3aganue 9: [Ipoananu3upyiite 0COOEHHOCTU pa3IMUHBIX TUIIOB XUMHUYECKUX PEaKLMii B opra-
HUYECKOW XMMHH U YCTAHOBUTE COOTBETCTBHUE MKy THIIOM PeaKIMHU 1 TpeMsl BePHbIMH Xa-
PaKTepPUCTHKAMM, KOTOPbIE €0 OMHUCHIBAIOT.

1. DnexTpodunbHOe pucoenuHeHue: OHHbII MeXaHUu3M, PACKPBITHE T-CBS3U, TOTUHHSICTCS
npaBuiy MapKOBHMKOBA

2. DnextpodunbsHoe 3ameneHune: Katanmuzaropsl JIbtonca (AlCls, FeBrs), obpazoBanue 6-koM-
iekca, ooyciosiena opuenrantamu [ u Il poma

3. HykneodunsHoe 3amenienue: MIOHHBIH, MONsIpHBIE pACTBOPUTENIH, HATPEBAHNE, MEXAHU3M 3a-
BHUCHUT OT CTPOEHHUS CyOCTpara

4. PamukanpHoe 3aMenienue: LlenHoit mporece, TemmnepaTtypa win o01ydeHHe, HeperuoceneK-
TUBHBIN ITPOLECC

3aganue 10: YcraHoBUTE NMPaBUIIBHYIO MOCIEI0BATENIFHOCTD PEAKIIUI IIPU CUHTE3€E allerara
HaTpHs U3 KapOuJIa KaabIus:

1 : 'mpponus

2 : T'mapararus

3 : Oxucnenue

4 : B3aumoselicTBrE CO HIENOYbIO

3aganue 11: BocctanoBHTE MTOCIEA0BATEIHLHOCTh PEAKINI, HEOOXOIUMBIX JJIsi CHHTE3a 2-
HUTPO-4-(peHoncynb(oknuciaoTel U3 OeH3zona

1 : XnopupoBanue

2 : B3aumoelicTBHE C BOJHBIM PaCTBOPOM IIETOUH C MOCIEIYIONIUM MOAKUCIEHUEM

3 : CynsdupoBanue

4 : HurpoBanue

3ananme 12: [IpenmyiecTBeHHOE 00pa30BaHKE OJJHOIO MPOCTPAHCTBEHHOTO M30MeEpa Hal APY-
TUM B PE3yJIbTaTe XUMHUECKON PEAKIIMH Ha3bIBAETCS

OTBeT: CTepeOCeNeKTUBHOCTD

3aganue 13: J[1o00e OTHOCHTENBHOE PACIIOIOKEHUE ATOMOB MOJIEKYJIbI B IPOCTPAHCTBE, KOTO-
poe MOXKET ObITh JOCTUTHYTO 0€3 HapyIIEeHHs LEIIOCTHOCTH MOJIEKYJIbl B pe3yJibTaTe CBOOO/I-
HOTO BpaIIeHUs] BOKPYT G-CBsA3EH WK neopMaliiy BaIEHTHBIX YTJIOB, HA3bIBACTCS

OTtBeT: KOH(OpMAIHS

3ananmue 14: [Ipoananu3upyiTe JOCTOMHCTBA U HEJJOCTATKH CITOCO0A MOTyUYEHUS 2-XJI0OPIPO-
naHa U3 MporaHa.

OTtBer: XioprpoBaHHE MPOMAHa.

Hocmouncmea: TOCTYITIHOCTh PEareHTOB, BO3MOYKHOCTh MPOBEICHHS TPU aTMOC(EPHOM JaBiie-
HUU.

Heoocmamku. oO6pa3oBaHrue CMECH M30MEPOB, HU3Kas CEJIEKTUBHOCTb, TOOOYHOE 00pa3zoBaHue
MOJINXJIOPUPOBAHHBIX MTPOTYKTOB.
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3ananue 15: [1pu npoBenennn 1abopaTOpHON PabOTHI IO U3YUEHUIO PEAKIIHH dTIEKTPOPHUITH-
HOI'0 NpUCOCAUHCHNA K HCCUMMCTPUYHBIM AJIKCHAM CTYICHTBI IOJTYYHUJIIU CMECh IIPOJAYKTOB C
HapyeHrneM npaBuia MapkoBHUKOBa. [IpeayioskuTe Tpu BO3MOKHBIE IPUYMHBI HAOIF01aEMOT0
HapylIeHus npasuiia MapkOBHUKOBA

OTBeT: NPUCYTCTBHE TICPOKCH/IOB, PATUKAIBHBI MEXaHI3M PEAKIIH, HEMPABUIBHBIC YCIOBHUS
[IPOBEJICHU

7 HIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTOJIb3YEMBIX
B NTIPOIECCE OBYYEHUA

NudopMmanuoHHBbIe TEXHOJIOTHU— 00yUYCHHE B JIEKTPOHHON 00pa3oBaTeiIbHON cpefe ¢
LIEJIBIO PACLIMPEHHsI IOCTYyTa K 00pa30BaTelbHbIM pecypcaM, YBEIMUEHHUs KOHTAKTHOT'O B3aUMO-
JIEMCTBUS C TMPENoAaBaTesieM, OCTPOCHUS MHIUBUIYaIbHBIX TPACKTOPHHA MOATOTOBKH, OOBEK-
TUBHOT'O KOHTPOJII U MOHUTOPUHIA 3HAHUN CTYJIEHTOB.

B ob6pa3zoBarenpHOM Iporiecce Mo TUCIHILIMHE UCIOIB3YIOTCA CleIyromue HHPOopMau-
OHHBIE TEXHOJIOTHH, SIBJISIIOIIMECS KOMIOHEHTaMU JJIEKTPOHHOH HH(pOpMalMOHHO-00pa3oBa-
TenpHOM cpenbl bI'TIY:

o Odummanshsrii caiit BI'TTY;

e Cucrema 3nekTpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e (Cucrema TeCTHpPOBAaHMsI Ha OCHOBE €QUHOro mnopraia «MHTepHeT-TECTMpOBaHUS B
chepe oOpazoBaHHs WWW.i-exam.ru;

o Cucrema «AHTUILIArHaT.BY3%;

e DJICKTPOHHBIC OMOTUOTEYHBIC CHCTEMEI;

e MynbTUMEAUINHOE COITPOBOKACHUE JIEKLINUN U ITPAKTUYECKUX 3aHATUH.

8 OCOBEHHOCTHU U3YYEHHWSA JUCHUITJIMHbI THBAJIMJAAMMU U JIMLAMMU C
OI'PAHUYEHHBIMH BO3MOXHOCTSAMMU 310POBbBA

[Tpu oOyueHHnH JIUII C OTPAaHMYSHHBIMHA BO3MOKHOCTSIMH 3/I0POBBS IIPUMEHSIOTCS a/IalITHB-
Hble 00pa3oBaTeIbHbIE TEXHOJOTHH B COOTBETCTBHM C YCIOBUSMH, U3JIOKEHHBIMU B pasjeie
«OCcoOEHHOCTH peanu3alui 00pa30BaTeIbHON MPOrpaMMBIIJIS MHBAIUIOB U JIUI] C OTPaHUYEH-
HBIMH BO3MOKHOCTSIMH 3[I0POBbsS» OCHOBHOM 00pa30BaTeNIbHOM MpOrpaMMmsbl (HMCHOJIb30BaHUE
CHENHATBHBIX yYEOHBIX MOCOOMI M JUIAKTUYECKUX MAaTEPUANIOB, CIEIHATBHBIX TEXHUYECKHX
CpeACTB 00y4eHUs KOJJIEKTUBHOTO M MHIMBUAYAJILHOTO IOJIb30BaHUsI, PE10CTABICHNE YCIIYT ac-
cUcTeHTa (TTIOMOIITHHKA), OKa3bIBAIOIIETO 00YJIAIOIUMCS HEOOXOAUMYIO TEXHUIECKYIO TIOMOIIb U
T. I1.) ¢ Y4ETOM UHIUBUIYaIbHBIX OCOOCHHOCTEH 00y4atoLIXCs.

Jnist 00y4aronmxcsi ¢ OrpaHMYSHHBIMHA BO3MOKHOCTSIMU 3/TOPOBBS IIPEyCMOTPEHBI CIIEy-
fo1Me (opMbl OpraHU3aIMK [e1arorMueckoro nporecca U KOHTPOJIs 3HAHUII:

- JUIsl cTabOBUISIIMX:

obecrnieunBaeTcs MHANBUAYaTIbHOE PaBHOMEpHOE ocBeleHne He MeHee 300 mokc;

JUTSL BBITIOJTHEHUST KOHTPOJIBHBIX 33JJaHUN TTPU HEOOXOAUMOCTH TIPEAOCTABIISETCS YBEIHIH-
BalOIIee YCTPOICTBO;

3aJlaHus JJIs1 BBITOJTHEHMS, a TAK)Ke WHCTPYKIIMU O TIOPSI/IKE BHITIOJIHEHHS] KOHTPOJIFHBIX 3a-
JaHU# 0OPMIISIFOTCS YBEMMUSHHBIM IpudToM (pasmep 16-20);

- ISl TITyXHUX W CIa00CTBIIATIX

o0ecreynBaeTcsl HAIM4Ke 3BYKOYCHIIMBAIOLIEH anmapaTypbl KOJUIEKTUBHOTO MOJIb30BaHUS,
IpY HEOOXOIMMOCTH 00YJarOIUMCS TIPEAOCTABIISETCS 3BYKOYCHIIMBAIONIAS allliapaTypa WHIBH-
JyaJbHOTO TOJIb30BaHMUS;

- ISl JIUIL C TSDKETIBIMU HApYIICHUSIMHA PEUH, TITYXUX, CIA0OCIBIIAIINX BCE KOHTPOIbHBIE
3aJJaHMsl 10 KEJIAHUIO MOTYT IIPOBOJIUTHCS B MUCBMEHHON (hopMe.

OcHoBHO# (QopMOIi OpraHu3alKu MMeJarornyeckoro mpouecca sSBIsSeTCs] HHTETPUPOBAHHOE
o0yuyeHHe MHBAIUIOB, T.€. BCE O0YYAIOIIMECs y4aTcsl B CMEIIAHHBIX TPYNax, UMEIOT BO3MOX-
HOCTb IMIOCTOSIHHO OOIIAThCs CO CBEPCTHUKAMU, JIETYe Al TUPYIOTCS B COLIUYME.
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9 CIMCOK JIUTEPATYPbI U UH®OPMALIMOHHBIX PECYPCOB
9.1 JIutepartypa
CnucoK OCHOBHOM JIUTEPaTypPbI
1. UBanos, B. I'. Oprannyeckast xumusi: y4e0. mocodue st CTYJICHTOB BBICII. ITeA1. y4eO. 3aBee-
Huti / B. I'. iBanos, B. A. T'opnenko, O. H. I'eBa. — 4-e u3z., ucnp. — M.: 3gaTenbckuid LIeHTP
«Axagemus», 2008. — 624 c. (18 ak3)
CHuCoK J0NO0JHUTENbHOM JUTEPATyPbI
2. Aprtémenko, A. 1. OcHOBBI TEOPUH OPTaHUYECKON XUMUU : yueO. mocodue Uit CTyA. HEXUMH-
yeckux crell. By30B / A. . Aprémenko. — M.: BJIAJIOC, 2001.- 156c¢. (5 3k3)
3. Aprtémenko, A. Y. Oprannyeckast 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 opraHnueckol XUMUU: yuyeOHOe ocoOue AJisi CTYACHTOB,
0o0yyJaronxcss Mo XUMHHKO-TeXHOJ. crnenuanbHocTsaM / b. JI. bepesun, J.b. bepesun. — M.:
Beicir. mik., 1999. — 767 c. (7 3x3)
5. I'pann6epr, U. U. [Ipaktuueckue pabOThl B CEMUHAPCKUE 3aHATHUS 10 OPTaHUYCCKON XUMUU:
yaeOHOe mocobue st cryaeHToB By3oB / M. U. I'pannbepr, 4-¢ usm., nepepad. u gom. — M.:
Hpoda, 2001. — 350 c. (12 3k3)
6. UBanos, B. I'. [IpakTuKyM MO OpraHUYECKON XUMHUU: y4eO. IMocoOue IJIs CTY/. Tell. By30BIIO

crent. «Xumus» / B. I'. UBanoB. — M.: Axanemus, 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-¢ u3., ucnp. u jgon. — HoBocubupck: Cub. yH-TCKOE U3/1-BO,
2002. — 971c. (30 7k3)

8. Tpamenn, B. ®. Oprannueckas XuMus: YUeOHHUK ISl CTYJICHTOB BY30B, OOYYAIOIIUXCS IO
HaIpaBJICHUIO0 «XUMHUYECKass TeXHOJIOTus u ouorexnosorus» / B. @. Tpasens. - M.: UKI] Aka-
nemkHura, 2005. - T. 1. — 727 ¢. (10 3x3)

9. Tpasensb, B. @. Oprannyeckas xumus: Y4eOHUK Ui CTYJCHTOB BY30B, 00y4aroIIUXcs 10
HAIpPaBJIEHUIO « XUMHUYecKasi TeXHOIorus u ouorexHosnorus» / B. @. Tpasens. - M.: UKL Aka-
nemknura, 2005. - T. 2. — 582 c. (10 7k3)

10. PeyroB, O. A. Oprannueckasi XuMusi: Y4eOHHK /ISl CTY/I. By30B, 00YYarOIIUXCS O CIIel. « 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. Opranndeckas Xumusi: YUeOHUK JUIS CTyH. By30B, OOyYaroOLIUXCS MO CIIel.
«Xumusa» / O. A. Peytos,A. JI. Kypn, K. [1. Bytun. — M.: bunowm: JIa6. 3nanuii. — (Knaccuueckuit
yHHMBepcHUTeTCKul yueoHuk), 2007. . 2. — 623c. (8 3k3)

12. PeytoB, O. A. Opranndeckass XuMusi: YUeOHUK I CTyJ. BY30B, OOYYArOIIMXCS MO CIEIl.
«Xumus» / O. A. Peytos,A. JI. Kypn, K. II. Bytun. — M.: bunom: JIa6. 3nanmii. — (Knaccnueckuii
yHUBepcuTeTckuil yuebnuk), 2007. Y. 3. — 544c. (10 sk3)

13. PeytoB, O. A. Opranndeckas XuMHs: YUeOHUK Ul CTyI. By30B, OOyHaIOLIMXCS MO CIIEl.
«Xumus» / O. A. Peytos,A. JI. Kypr, K. I1. Bytun. — M.: bunowm: Jla6. 3nanuii. — (Knaccuueckuit
yHUBEpcUTeTCKU yueonuk), 2007. Y. 4. — 725¢. (16 7k3)

9.2 ba3bl JaHHBIX U HHPOPMAINIMOHHO-CIIPABOYHBIE CHCTEMbI
1. XuMuK.ru http://www.xumuk.ru
2. DnekTpoHHas oubimoreka o xumuu http://www.chem.msu.su/rus/elibrary/
3. Topran Hay4HOM 31eKTpoHHON 6uGmoTeku http://elibrary.ru/defaultx.asp

9.3 D1eKTPOHHO-0MOTHOTEYHbIE PeCypPChI
1. Polpred.com O630p CMU/CnpaBounuk https://polpred.com/news
2. DBC «IOpaiit» https://urait.ru
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlis mpoBeneHUs 3aHATHI JIGKIIMOHHOTO, TMPAKTUYECKOr0 M JIabOpaTOPHOTO THIIA,
TPYNIIOBBIX M HMHIUBUIYaJbHBIX KOHCYJbTAlMH, TEKYIIETO0 KOHTPOJS U MPOMEKYTOUHOU
aTTeCcTalliy WCIOJIb3YIOTCS ay/IUTOPUHU, OCHALIEHHBIE YyUeOHOH MeOelblo, ayAUTOPHON JOCKOM,
KOMIIBIOTEPOM(PaMHU) € YCTAHOBJIEHHBIM JIMIIEH3UOHHBIM CIELUATIN3UPOBAHHBIM IIPOTrPAMMHBIM
o0OecrieueHrEeM, KOMMYTAaTOpOM [UIsl BBIXOJa B 3JEKTPOHHO-OMOIMOTEYHYIO CHUCTEMY U
NIEKTPOHHYI0  HMH(OpMaMOHHO-0Opa3zoBaTenbHylo  cpeny  BITIY,  MynbTUMeTUAHBIMU
MPOEKTOPAaMHU, SKCIIO3ULIHUOHHBIMU SKpaHaMH, Y4YeOHO-HArJSAHBIMU IOCOOUSMHU (TaOIUIIBL,
MyJIbTUMEANIHBIE Tpe3eHTanuu). Jns mpoBeneHus  1a00OpaTOPHBIX — 3aHATUH — TaKKe
UCIIOJIB3YETCS:

Ayn. 221 «A». JIaGopaTopusi OpraHu4ecKoil XuMHH

e (Cron naboparopubiii 2-mecT. (4 1IT.)

e Cron nucbMeHHbIH 2-MecT. (12 miT.)

e Cron npenonasarens (1 mrT.)

e Cryn (33 wr.)

e KomnpioTep ¢ YCTaHOBIEHHBIM JIMIEH3UMOHHBIM CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM
obecrieyenuem (1 mT.)

e TIlIpunrep «Samsung» (1 mr.)

e 8 - nmoproBblii komMmyTaTop D-LINK is BbIX0/1a B 3JI€KTPOHHO-OMOIMOTEYHYO CUCTEMY H
NEKTPOHHYIO0 HH(DOPMAIIMOHHO-00pa3oBaTenbHyo cpeay BITIY (1 mrT.)

e Mynsrumenuitasiii mpoekrop SHARP -10 X(1 mT.)
DKCNO3ULMOHHBIN AKpaH (HaBecHOM) (1 miT.)
Ucnapurens poraunonssiiit UP-1 JIT (1 wrT.)
Kon6onarpesarens LT-1000, LABTEX (4 mit.)
Hacoc Bakyywmusiit SHB-5 s ucnapurens poraunonnoro MP-1 JIT (1 mi.)
Kopo6 BeitsixHOM 1500 IIB-H (1126.) (1 mrT.)
Bentunsarop kananeubiit KV 250L (1 mT.)
[Tpu6op tuna 3JI-02 (1 mt.)
Perynsarop ckopoctu RE 1.5 (1 mit.)
Onekrporuta 1,2 kBT (1 mT.)
Xonoguneuuk XI1T-300-14/23 (1 mmt.)
[IratuBel 17151 TPOOUPOK, HarpeBaTeIbHbIE MPUOOPHI, JIa0OpaTOpHas Mocyaa

e XUMHUYECKHE PEAKTHUBBI [0 TEMATUKE J1a00paTOPHBIX paboT

VY4eOHO-HarIsIIHbIE MOCOOUs - CIalJbl, TAOJIWLbI, MyJIbTUMEIUNHBIE MPE3ECHTALUH I10

JUcUUIUIMHE «OpraHuyecKast XUMHsD)

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEPHOM TEXHUKOW C BBIXOJIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNbHYIO CPEy By3a,
B CHELHMATM3UPOBAHHBIX JIA0OPATOPUSAX 110 AUCIUILIMHE, a TAKKE B 3ajJ1aX JJOCTYIIA B JIOKATbHYIO
cets BI'TIY, B mnabopaTopuu 1cuxoJIoro-mearoruaecKux UCCIIeIOBaHUN U Jp.

JIMueH3MOHHOE MPOrpaMMHOE oOecrieueHme: OnepaoHHbIe CHCTEMBI CEMENHCTBA
Windows, Linux; oducusie nporpammel Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pazpabotunk: TpodumiroBa N.A., kKaHANIAT XUMUYECKUX HAYK, HOLEHT KadeApbl XUMUU
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11 JUCT UBMEHEHUI U TONMOJHEHUM

YTBep:xkaenue usmeneHuii u nonojHenuit B PILJI s peanuzanuu B 2024/202S yu. r.
PIIJ] mepecmoTtpena, o0cyskneHa u ogoopena mist peanmm3anuu B 2024/2025 yue6HOM roay
Ha 3acemanuu kKadenpsl xumun (mpotokoi Ne 8 ot 30 mast 2024 r.).

YTBep:xkaenne usmeneHuii u nonojHenuit B PILJI s peanuzanuu B 2025/2026 yu. r.

PIIJI mepecmotpena, obcyxaeHa u ogoopeHa s peanuzanuu B 2025/2026 yu. r. Ha 3ace-
naHuu Kadeapsl xuMuu (mpoTokon Ne 6 ot 26 mapra 2025 1.).
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