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1 ITIOSACHUTEJIBHAS 3AIINCKA

1.1 Heasb aucuMnaunbl: GopmMupoBaHue GyHIaMEHTAIbHBIX 3HAaHUH B 00JIACTH OpraHH-
YECKOU XUMUMU.

1.2 MecTo aucuunjunnsl B crpykrype OOIT

Jucuumnnza «OpraHuyeckasl XUMHUs» OTHOCHUTCS K AMCLUUIUIMHAM 00s3aTE€IbHOM 4acTH
IpeIMETHO-METOIMYECKOr0 MOYJIs 110 npodmno «Xumus» 6ioka b1 (51.0.08.06).

Jlis ocBoeHus aucuMIUIMHbL «OpraHndeckas XUMUs» 0OydyaroIuecss UCHOJb3YIOT 3Ha-
HUS, yMEHHA, CHOPMHUPOBAHHBIE HA MPEIBIIYIIEM YPOBHE 00pa30BaHUA U B XOJI€ U3yUCHHS TUC-
e «O01mas xumusy», «Heopranuyeckast XUMHSD».

1.3 lucuun/juHa HanpapjeHa Ha (pOPpMHPOBaHHe CIeqyIOIHX KomneTeHumii: YK-1,
OIIK-8, TIK-2:

- YK-1. CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHAINU3 U CHHTE3 WH(OpMAaLUH,
IPUMEHATh CUCTEMHBIN MOJIXO AJIsl peIeHHs IOCTaBJICHHBIX 3a7a4, HHAMKATOPAMM JOCTHKe-
HUsL KOTOPOU SABJISIFOTCS:

e VK-1.1 JleMmoHCTpUpYET 3HAHHE OCOOCHHOCTEH CUCTEMHOTO M KPUTHYECKOTO MBIIII-
JICHUSI U TOTOBHOCTb K HEMY.

e VYK-1.2 HaxomuT ¥ KpUTHYECKH aHAIM3UPYET WHPOPMALNIO, HEOOXOAUMYIO JUIsl pe-
IIEHUS IOCTABJICHHOH 3a/1auH.

e VK-1.3 ApryMeHTUPOBaHHO (OPMHUPYET COOCTBEHHOE CYXAECHHME U OLIEHKY HMH(Op-
Maluy, IPUHUMAeT 0O0CHOBAaHHOE PEIIECHUE.

- OIIK-8. CriocoOeH OCyIIeCTBIATh MEJarornyecKyro JIesTSIIbHOCTh HA OCHOBE CIICIIH-
JIbHBIX HAYYHBIX 3HAaHUH, HHANKATOPOM JOCTH)KEHUSI KOTOPOU SABJISETCA:

e OIIK-8.3 JlemoHCTpUpYET cHelMaIbHbIE HAy4HbIE 3HAHUSA, B TOM YHUCIIE B MpEIMeT-
HOI 001aCTH;

- IIK-2. CnocobeH oCymIecTBIATh MEJarornyeckylo JesTeIbHOCTh IO MPO(UIbHBIM
npeaMeTaM (JUCIHUILTMHAM, MOJIYJISIM) B paMKax IMPOTrpaMM OCHOBHOT'O OOMIETO W CPEAHETO 00-
11ero o0pa3oBaHusl, HHAMKATOPOM JOCTHKEHUsI KOTOPOH SIBIISETCS:

o JIK-2.2 [IpuMeHsieT OCHOBBI TEOPHH (YHIAMEHTAIBHBIX U MPUKIIAJHBIX Pa3/Ie€l0B XU-
MUHU (HEOPTaHWYECKOM, aHAIMTUYECKOM, opraHmdeckod, ¢usmueckoit, xumuun BMC, xumuue-
CKUX OCHOB OMOJIOTMYECKUX IMPOIECCOB, XMMUYECKONW TEXHOJOIMH) JUIsl PELICHHUs TeopeThde-
CKHX M NMPAKTUYECKUX 3a]1a4.

1.4 Ilepedyenb MIaHHPYEMBIX pe3yabTaTOB 00y4deHHs. B pesynbrare usyudenus nuc-
LUIUIMHBI CTYAEHT JOJKEH

- 3HATH:

® OCHOBBI KAUECTBEHHOTI'O aHAJIN3a OPIraHUYECKUX COETUHEHNI;

® OCHOBHBIE COBPEMEHHBIE METO/IbI UCCIIE0BAHUS OPIraHUUECKUX BEILIECTB;

® MeTOJbl U COco0bl 00pabOTKH MHGOPMALMU PE3yIbTaTOB XMMHUYECKOIO IKCIEpH-
MEHTAa, PEe3yJIbTATOB HAOIIOIEHUN U U3MEPEHUI;

¢ UH(POPMAIMOHHBIE HCTOYHUKH CIIPAaBOYHOTO, HAYYHOT0, HOPMAaTUBHOI'O XapaKTepa;

® OCHOBHBIE XUMHUYECKHE ITOHATHS;

® OCHOBHBIE 3aKOHBI XUMHUU;

® CTPYKTypy COBPEMEHHOM OPraHUYECKON XUMUM;

® OCHOBHBIE 3aKOHBI, SIBJICHUS U IIPOLECCHI, U3yYaeMble OPraHUYECKON XUMHUEH;

e crpoeHHe, GU3NYEeCKUe U XMMHUYECKHE CBOMCTBA BaKHEHIIMX KIIACCOB OPraHMYECKUX
COCIMHEHMH;

® MEXaHH3MbI pa3pblBa U 00pa30BaHUs CBA3EH B 3aBUCUMOCTH OT MPHUPOJABI OpraHuye-
CKOTro cyOCTpaTa 1 peareHra;

- YMeTb.

® NIPOBOAMUTH AaHAIN30PTaHUYECKUX COCIUHEHUM U MHTEPIPUTHPOBATH IIOJyUYEHHBIE pe-
3yJbTAThI;



e 00pabaTeIBaTh, aHATU3UPOBATHU 0000IIATH PE3yNILTAThl HAOIIOICHUH U H3MEPEHUIA;

® BBIBIATH CBSA3b MEXKAY PU3NUYECKUMHU M XUMHUUECKUMHU ITPOLIECCAMH, MEXKAY CTPOEHU-
€M M CBOMCTBAMHU OPIaHUYECKUX BEILECTB,

e pelaTh 337a4u, UCIONb3Ysl IPUHIUIBI U METObI OPIrAaHUYECKON XUMUM;

e OOBACHATH M aHAIM3UPOBATH HAa OCHOBE HKCIEPUMEHTAIbHBIX JaHHBIX CBOWMCTBA Be-
LIECTB U IIPOLIECCHI, IPOTEKAIOIIHUE IIPU UX B3aUMOJCHCTBHY;

® CTaBUTh XMMUYECKHUH SKCIIEPUMEHT, aHAJIM3UPOBATh U OLEHUBATh JJAOOPAaTOPHBIE UC-
CJIEI0OBaHUS;

® [IPUMEHSATH OCHOBBI U OCOOEHHOCTH IIPABWJI TEXHUKHU OE€30M1aCHOCTH IPHU MIPOBEACHUU
XUMHYECKOI0 DKCIIEPUMEHTA C OPraHUYECKUMU BELIECTBAMU;

e Ha3pIBaTh OPraHUYECKHUE BEIECTBA 10 PA3HBIM TUIIAM HOMEHKJIATYP;

® NPUMEHATHb NPUHUUIBI U 3aKOHbl OPraHUYECKOM XMMMHU IPU aHAIM3€ KOHKPETHBIX
XMMHMYECKHX IIPOLECCOB U SIBJICHU;

® [PUMEHATH 3HaHMsI 00 JIEKTPOHHOM CTPOEHHUU MOJIEKYI Uil OOBSICHEHUs PeaKIMOH-
HOMW CIIOCOOHOCTH OPTraHUYECKHX COEINHEHUIA;

® JCIOJb30BaTh 3HAHWE TEOPUHU JUIsI OOBSICHEHHs] OOpa3oBaHMsI XMMHUYECKOW CBSI3U B
MOJIEKYJIaX Pa3JINYHbIX COEANHEHUN;

® CBs3bIBaTh OCOOEHHOCTH CTPOCHMS MOJIEKYJI CO CBOMCTBAMM BEIIECTBA;

e - UHTEPIPETUPOBATH JaHHbIE PUINYECKUX METOJIOB UCCIICOBAHNUS;

® BBINOJHATh XUMUYECKUI 3KCHEPUMEHT MO PaclO3HABAaHUIO BAKHEHIIMX OpraHuye-
CKHX BEILECTB;

® [IPOBOJUTH CAMOCTOSTEJIbHBIA MOMCK XMMHYECKON MH(POPMALMU C UCIOJIb30BaHUEM
Pa3IMYHBIX MCTOYHUKOB (HAyUHO-NOMYJIAPHBIX M3AAHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecyp-
coB Internet).

- BJIa/IeTh:

e HaBbIKAMM JEJIaTh 3aKJIIOYEHHMS M BBIBOJBI IOPE3yJbTaTaM aHaJIM3a JIUTEPaTypPHBIX
JTaHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAJIbHBIX M PAaCUE€THO-TEOPETUUYECKUX pabOT MO OpraHuye-
CKOU XMMUH;

e HaBBIKAMM CHUCTEMATU3UPOBATh M aHAIM3UPOBATH PE3YJIbTATHl XUMUYECKUX DKCIEPH-
MEHTOB, HaOJIIOIEHNHN, U3MEPEHUMN, aTakkKe pe3ysbTaThl pacue€TOB CBOICTB OpPraHUYECKUX Be-
IIECTB U MaTEpUAJIOB HAa UX OCHOBE;

® OCHOBHBIMU 3aKOHAMM M 3aKOHOMEPHOCTSMHM OPTaHUYECKOW XUMHUU HIIPUMEHSTHh MX
IIPU PELIEHUU 3a/1a4, [IPU aHAJIN3€ SKCIIEPUMEHTAIBHBIX JIaHHBIX, MOJTYYEHHBIX IIPU UCCIIE0Ba-
HUY;

e crocobaMu OpHUEHTAalMU BIPO(ECCHOHANBHBIX UCTOUHUKAX MHPOpMaLUU (KypHAJIbI,
caiiTsl, 00pa3oBaTeIbHbIE IOPTAJIBI);

e HaBpikaMM MOCTAaHOBKHU SKCIIEPUMEHTA, aHaIM3a U OLIEHKH Pe3yJbTaToB Jaboparop-
HBIX MCCIIEZIOBAHNI;

e MerogamMu omnpeneneHuss BO3MOKHOCTH MPOTEKAHUS XUMHUYECKMX IPEBpAICHUN B
Pa3IUYHBIX YCIOBUAX U OLIEHKU MX MOCIEACTBHIA;

® TEOPETUYECKUMHU METOJaMH ONHCAHUs CBOMCTB OPraHNYECKUX BEIIECTB HA OCHOBE UX
CTPOCHHS,;

e crnocobaMu 0€30MacHOT0 OOpalIeHHs] ¢ TOPIOYMMU W TOKCUYHBIMH BEIICCTBAMH, Jia-
60paToOpHBIM 00OPYIOBAHUEM.

1.5 O6mas TpyaoeMKOCTh AMCHUIIMHBI «Opranuyeckas XuMus» cocraBisier 9 3a-
yeTHbIX eaunull (ganee — 3E) (324 vaca).

[IporpamMMa npegycMaTpuBaeT U3y4eHHE MaTepuala Ha JIEKIUAX U JaOOpaTOpHBIX 3aHs-
tusix. [IpenycMoTpeHa camoctosiTenbHast paboTa CTYJEHTOB 1O TeMaM M pasaenam. IlpoBepka
3HAaHUU OCYIIECTBISETCS PPOHTAIBHO, UHIUBUIYATBHO.



1.6 O0beM AUCUMNIMHBI M BU/IbI Y4eOHOI 1eATeIbHOCTH

O0beM TUCUUIJIMHBI M BUIbI y4eOHOM 1eATeJIbHOCTH (04HasA (popMa 00ydeHHU)

Buj yueoHoii pa6oThI Bcero yacoB Cemectp 5 Cemectp 6
OO0m1ast TpyJA0€MKOCTh 324 144 180
KoHTtakTHas pabora 172 86 86
Jlexiuu 68 34 34
JlaGopaTopHbie pabOThI 104 52 52
CamocrosrenbHas paboTa, Halu- 116 58 58

caHue KypcoBoi paboThI

Bun xouTpons

3anmTa KypcoBoi

paboThI
Bu uTOoroBoro KOHTpoJIS: 36 3ader (C OLIEHKOH) DK3aMeH
2 YYEBHO-TEMATHNYECKOE IINTAHUPOBAHUE
Y4eOHo-TeMaTHYecKHii IJIAH (0uHasi GpopMa 00y4eHHs)
AYIMTOpPHbBIE 3aHITHS Camocro-
Bcero ATEeJIbHAaA
Ne HaunmenoBanue TeM (pa3aesioB) wacos | 1 JlaGoparop- padora,
eKIUH KypcoBas
Hble 3aHATHUS paGora
ScemecTp
1 Teoperuyeckne OCHOBBI OpPraHHYecKoii| 42 8 16 18
XHUMHH
1.1 |DnekTpoHHOE CcTpoeHHE aToma yriaepoaa.| 4 2 2
['ubpuauzanms
1.2 |KoBajeHTHas CBsA3b, €€ XapaKTEPUCTUKH. 2 2
Teopust cTpoeHUs OpraHUYECKUX coenuHe-| 4 2 2
Huii A.M. bytieposa. M3omepus
1.3 |Teopusi 37€KTPOHHBIX CMEIICHUI 4 2 2
14 |Knaccudukamusi OpraHMuecKuX coenuHeHuii| 4 2 2
U opranmdeckux peakiuii. Kucmnotasie u oc-
HOBHBIE CBOWMCTBAa OpPTaHMYECKUX COEINHE-
HUM
1.5 |JlabopartopHas padora 1. Texnuka Oe3omac-| 6 4 2
HOCTU TIpU paboTe B J1a0OpaTOPUU OpTraHH-
yeckol xumuu. llpaBuna Bepenus nabopa-
TOPHOTO JKypHaa.
1.6 |JlabopatopHast padota 2. Metonsl BeIgene-| 6 4 2
HUSL M OYMCTKU OPTaHUYECKUX COEeIMHEHUN
1.7 |JlabopartopHas padora 3. Onpenenenue Tem-| 6 4 2
nepatypbl IUIaBJICHUS, TEMIIEPATyphl KHIIe-
HUS M TIOKA3aTeIsl MPEJIOMIICHHS BEIIECTB
1.8 |Jlabopatopuass pabora 4. KauecTBeHHbd| 6 4 2
DIIEMEHTHBIM aHANU3 OPraHUYEeCKUX COEeIH-
HEHUU
2 AaudaTruyeckue YrjieBoaopoabl M HX| 66 16 24 26
MPOU3BOIHbIE
2.1 |AnkaHsl 4 2 2
2.2 |JlaboparopHas paboTa 5. AJTKaHbI 6 4 2
2.3 |AJKeHBI U aJKa UEHBI 6 4 2




2.4 |JlaboparopHas paboTa 6. AJKEeHbI 6 4 2

2.5 |AJKuHBI 4 2 2

2.6 |JlaboparopHas paboTa 7. AIKHHBI 6 4 2

2.7 |l'amoreHompou3BoaHbie anudarudeckux yr-| 4 2 2
JICBOJOPOIOB

2.8 |Jlaboparopnas pabora 8. ['amoreHompowms-| 6 4 2
BOJIHBIC ANTM(ATHYECKUX YIIIEBOJIOPOIOB

2.9 |Couptsl ¥ pocThie 2pupsI 4 2 2

2.10 {JTaboparopHass pabdora 9. OpHoaromHbIE| 6 4 2
CIIUPTHI

2.11 {JIaboparopHast padora 10. Muoroaromueie| 6 4 2
CHHPTHI, MPOCThIE IPHUPBHI, CIOKHBIE FPUPHI
MHUHEPAIbHBIX KHCIOT

2.12 |Tuonsl u cynbhuIb! 4 2 2

2.13 |IlukioankaHbl 4 2 2

3 YriaeBoaopoabl apoMaTtudeckoro psina u| 36 10 12 14
HX NMPOU3BOJIHBIE

3.1 |Apomaruueckue yrieBo10pOIbl 6 4 2

3.2 |Peaknuu »saexkTpodumiabHOrO 3amenicHuss B| 4 2 2
apomaruueckoMm psiay. OOmue mpencraBiie-
HUSI O MEXaHH3ME.

3.3 |Jlaboparopuas pabora 11. Apomarmdueckue| 6 4 2
YTIIEBOAOPOIBI

3.4 |HurtpoBanue,raloreHUpoBaHue u cyinbpupo-| 4 2 2
BaHHE apOMATUYCCKHX YIJIEBOJIOPOJIOB

3.5 |Jlaboparopuas pabora 12. Apomarmdeckue| 6 4 2
YIIIEBOAOPOABI C KOHIACHCUPOBAaHHBIMH OCH-
30JIbHBIMH STPAMU

3.6 |®DeHombl 4 2 2

3.7 |JlaboparopHas pabota 13. deHobI 6 4 2
Bcero 144 34 52 58

Cemectp 6

4 AJberuabl, KeTOHbI U KapOoHOBbIe Kuc-| 48 10 20 18
JIOTHI

4.1 |Anpgeruanl U KETOHBI 4 2 2

4.2 |JlaboparopHas padota 14. Anpaerunsl u ke-| 6 4 2
TOHBI

4.3 |MoHokapOOHOBBIE KHCIOTHI U MX MPOW3BOA-| 4 2 2
HBIE

4.4 |JlaboparopHas padota 15. MoHokapOoHOBBIE| 6 4 2
KHCJIOTBI

4.5 |/lukapOOHOBbIE KUCIOTHI 4 2 2

4.6 |JlaGoparopnas pabora 16. JlukapOoHoBbIe| 6 4 2
KHCIIOTHI

4.7 |HempenenbHblE, THIPOKCH- U OKCOKapOOHO-| 6 4 2
BbIE KHCIIOTHI

4.8 |JlaGoparopnass pabora 17. HempenenvHbie| 6 4 2
KHCJIOTBI ¥ JKHPBI

4.9 |Jlaboparopnas pabora 18. I'mapokcukucio-| 6 4 2
TBI

5 A3oTcoaep:xkamue opraHudeckue coeau-| 30 6 12 12




HEHUsl
5.1 |AMuHsI 4 2 2
5.2 |JlaboparopHas pabota 19. AMuHBI 6 4 2
5.3 |/Inazo- u a30COCAUHCHHS 4 2 2
5.4 |JlaboparopHas padora 20. JIna3o - u a3oco-| 6 4 2
eIMHCHUS
5.5 |AMHHOKHCIIOTHI, IENTUIBI U OEJIKU 4 2 2
5.6 |Jlaboparopnas paboTa 21. AMUHOKHCIIOTBI 6 4 2
6 YrieBoanl 28 6 12 10
6.1 [Monocaxapuapl 4 2 2
6.2 |JlaboparopHas pabota 22. MoHOCaxapuabl 6 4 2
6.3 [[Tonmmcaxapuapl 6 4 2
6.4 |JlaboparopHas pabota 23. Jlucaxapusl 6 4 2
6.5 |JlaboparopHas pabota 24. [Tonucaxapuabl 6 4 2
7 I'eTepounkjinyecKue coeTuHEHH s 12 6 10
7.1 [IIsTHuieHHbIC TETEPOIIUKIIBI 4 2 2
7.2 |lllecTHu€HHBIC TETEPOITUKIIBI 4 2 4
7.3 |llypuHOBBIE U MUPUMUINHOBBIE OCHOBaHUA.| 4 2 4
HyKJeMHOBBIE KUCIIOTHI.
8 CoBpemenHnble (uU3NKO-XUMHYecKHe Me-| 12 8 8
TOAbI AHAJIN3A OPTAHUYECKUX BelleCTB
8.1 [JIaboparopHas pabota 25. Xpomarorpadus 4 4 4
8.2 |JlaboparopHas pabora 26. M3yuenue Ouomo-| 4 4 4
rudyeckux  marepuanoB  Meromom  UK-
CIEKTPOCKOITUHU
Bcero 144 34 54 58
DK3aMeH 36
3amuTa KypcoBoi paboThI
NUTOIO 324 68 108 116
HNHTepakTUBHOE 00yUYeHHE MO TUCHUTLINHE
Ne HaumenoBanue TeM (pa3aeioB) Bupn 3a- | ®@opma unrepaktuBHoro | Koua-Bo
HATHUS 3aHATHUS 4yacoB
1. AJIKUHBI JIK Jlekmus ¢ ommoOKkaMu 2
ATKaHBI JIb PaboTa B MasIbIX Tpynmnax 4
AJIKEHBI JIb Pabota B ManbIx rpynmnax 4
AJKUHBI JIb PaboTa B MasIbIX Tpynnax 4
["anorenonpou3BoaHbIe anudaTuie- JIb PaGora B ManbIx rpynmnax 4
CKHX YTJIEBOJAOPOJIOB
OnHOaTOMHBIE CIMPTHI JIb PaboTa B MasbIX Tpymnmnax 4
2. Denonsl JIK Jlekmus ¢ ommoOKkaMu 2
3. AMUHEI JIK Jlexums BOBOEM («OoUHAs 2
JICKIIHSD)
4. | HempenenbHbIe, TUIPOKCH - H OKCO- JIK JleK1us-KOHCYIbTaIHSI 2
KapOOHOBBIE KUCIIOTHI
5. AMHWHOKHUCIOTEI, HENTUALI U OEIKU JIK Jlexums BOBOEM («OoUHAs 2
JICKIIHSD)
6. | JluxapOOHOBBIE KUCIIOTHI JIb PaboTa B MaJIbIX Tpynmax 4
7. | Jlucaxapuapl JIb PaboTa B MaspIx rpynmnax 4
8. | Ilommcaxapusl JIb Pabota B ManbIx rpynmnax 2




9. | IlaTHusICHHBIE TeTEPOIIUKIIBI JIb ‘ PaboTa B MaJIbIX Tpynmax ‘ 2
UTOI'O 48/116 =41 %
3 COAEP)KAHUE TEM (PA3AEJIOB)
5 cemecTp

1 TeopeTnueckoe BBegeHHE

[IpenMer opraHnyeckoil XUMHUU U OCHOBHBIEC 3TaIlbl €€ Pa3BUTHUS. DJIEKTPOHHAsT KOHU-
rypamus aroma yriaepoaa. I mubpumuzanus yriepojia B OpraHU4IeCKUX COSAMHCHUSIX. BalieHTHBIC
COCTOSIHMS aTOMa YIJIEPO/a B OPrAHMYECKUX COEIUHEHUSAX.

Tunel XUMUYECKUX CBSI3€d B OpraHUYecKux coeauHeHusx. KopanentHas cBsa3p. Curma-
cBs3b. [In-cBs3p. CBOMCTBAa KOBAJIEHTHOW CBSI3U: DHEPrUs, JJIMHA, HOJSPHOCTh, IOJIApU3YE-
MOCTb, OPSIOK, HAITPaBJICHHOCTh. Bo1opoHbIE CBS3H.

Teopusi crpoeHust oprannyeckux coeauHeHuii A.M. bytiepoBa. CTpykTypHas u3ome-
pusi: U30MEpHUs YIIIEPOJHOIO CKEJIETa, U30MEpUS ITOJIOKEHUS, MEXKKIIACCOBask U30MEPH.

Teopust 25eKTPOHHBIX cMenieHuH. NHIyKkTHBHBIA (MHIYKIHMOHHBIN 3ddekT). CBoiicTBa
UHAYKTUBHOTO 3¢ dekra. Biusuue s¢ppexra Ha XUMHUUECKUE CBOMCTBA OPTaHUYECKUX COCIHHE-
Hul.  Mesomepusiit apdext. Conpsprenue. Turbl conpspkeHuid. ['paHUUHBIE CTPYKTYPBI U Me-
30(hopMyIIBl OpraHMYECKUX CoeAMHCHUN. BiusHue 3pdexra Ha XUMUYECKHE CBOWCTBA OpPTaHU-
YECKUX COECIMHEHMUII.

[TpoctpancTBeHHas uzomepus. KoHdopManmoHHass U30Mepusi OpraHUYEeCKUX COCIMHE-
Huit. Kondopmanmu u konpopmepsl. [Ipoeknuu “Koszns” u Hetomena. Topcuonnslit yromu. 3a-
TOPMO>KEHHAs U 3acCJIOHEHHasi KoHpopMaluu. ['eomerpruueckast 130Mepusi OPraHUuYeCKUX COE/IU-
HeHuil. Luc- u tpanc-uzomepsl. Onpenenenre abconoTHON KoHbuUrypauuu. Z- u E-uzomepsi.

Orntrueckas U30MEpUsT OPTaHUUYECKUX COCAMHEHUH. ACHUMMETPUUECKUN (XUpaJIbHBIN)
aToM yriaepoaa. OHaHTUoMepbl. OrmpeneneHue aOcomoTHOM koHpurypamuu. R-,  S-
koH(purypanus. [Ipoekronnsie popmynsr Ounrepa. MIx 0coOEHHOCTH, MpaBuIIa MocTpoeHwms. D-
u L-psig oprannyeckux coeuHeHui. Pariemarsl.

Knaccudukanusi opraHmueckux peakuuil 1Mo CTPYKTYPHBIM W3MEHEHUSM B HCXOJIHBIX
BEILECTBAX: PEAKLHMHU 3aMELICHUs, MPUCOCAUHEHUs, OTIICIUICHHAs, MeperpynnupoBok. Panu-
KaJibHbIe peaknnu. CBOOOIHBIE paguKaibl. [[OMONTOTrHYeCKU pa3phiB CBsi3u B cyOcTpare. MoH-
HBIE peakIuu. DIeKTpoPuIIbl U HyKIeodusl. ['eTreponuTuueckuii pa3phIB CBsI3U B cyOcTpare.

CeneKTUBHOCTh U CIENU(PUUHOCTh XUMUYECKUX PEaKInid. XUMHUECKasi CeJIeKTUBHOCTD,
PErHOCENEKTUBHOCTh U CTEPEOCENEKTUBHOCTh XUMUYECKUX peakiuil. Kunetnueckue u tepmo-
JMHAMUYCEKUN KOHTPOJb. [IoHITHE 0 MEexaHW3Me XMMUYECKOW peakuuu. [IpomexxyTouHbie co-
€IMHEHUS U NIEPEXOHBIE COCTOSIHUSA. DHEPrusl aKTUBAIUU.

dakTophl, OKA3BIBAIOIIME BIMSIHIE HA MEXaHU3M M CKOPOCTh XMMHYECKOW pEeaKIuu: J1aB-
nenue, Temnepatypa. Katanuszaropsl. PacTBoputenu: CUIbHOMOMSPHBIE U MAJIONOSPHBIE (IIPO-
TOHHBIE U aIPOTOHHBIEC), HETIOJISIPHBIE.

KucnotHo-oCHOBHBIE CBOMCTBAa OpPraHMYECKUX coeAuHeHU. KucioTel U OCHOBaHMS C
TOYKH 3PEHUS TEOPUU AIIEKTPOJUTHYECKON nuccornmanuu. KucnoTsl u ocHoBanusi bpencrena-
Jloypu u Jlptonca. BnusiHue 3MeKTpOHHBIX 2PPEKTOB Ha KUCIOTHO-OCHOBHBIE CBOWCTBA Opra-
HUYECKUX coeanHeHui. [IpencraBnenre o )KECTKUX U MATKUX KUCJIOTaX M OCHOBaHUsX. [IpuH-
nun JKMKO.

MeTo/1bl yCTaHOBJIEHUS] MEXaHU3MOB PEAKIUI.

MecTo opraHn4eckoil XUMUHU B IIIKOJILHOM Kypce XHUMUU B COOTBETCTBUU C TPEOOBaHUS-
Mu OI'OC OO. CucteMHO-IeATeTbHOCTHBIN MOIX0/ K 00YYEeHHI0 OPTaHUYECKOW XUMUHU.

Il YrieBogopoanl anudaTu4ecKkoro psiia u X NPoOU3BOIHbIE

Aukanbl. HoMeHknatypa n uzomepus. AJKHAIIBHBIE paJHuKaibl, ©X HOMEHKIaTypa. Pu-
3UYeCKHe CBOMCTBA akaHOB. CIOCOOBI MOTYYEHHS aJKaHOB: U3 CUHTE3 Ta3a, BOCCTAHOBJICHHUEM
HOMOBOJIOPOZIOM TIPH HArpeBaHWUW TMPOW3BOJHBIX AJTKAHOB, M3 TaJOTE€HAIKAHOB IO PEAKIIUU
Bropua, u3 rajoreHaqkaHOB 4epe3 MarHMWOPraHWYeCKUe COEIMHEHHUs], IPU CIUIABICHHUH COJIeH
KapOOHOBBIX KHCIIOT €O IIejiouaM, TUAPOJIN30M KapOuja aJtOMUHUS, SJIEKTPOIU30M COJiel Kap-
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060HOBBIX KHCJIOT 10 Konbbe, u3 anbaeruoB U KeToHOB 1o peakunn Kmwknaepa-Bonbsda, u3 anb-
JETUJI0B U KETOHOB 110 peakuuu KiieMMeHceHa. [IpupoaHbie HCTOYHUKY aJIKaHOB.

DIIEKTPOHHOE CTPOECHUE.

Peakuuu pagukanbHOIro 3aMeleHUs: TaJIOT€HUPOBAHNE alIKaHOB. MeXaHn3M XJIOpupoBa-
HUA MeTaHa U nponaHa. @akTopsl ONpEeAEIAIOIINEe TPEUMYIIECTBEHHOE HAIPABJICHUE 3aMellle-
HUSl B peaKkUUsAX PaJUKaJbHOIO 3aMEILEHUs aJKaHOB. Pa3nuuue B peakMOHHON CIIOCOOHOCTH
aTomMa BOJOpOJa NpHU IMEPBUYHOM, BTOPUYHOM M TPETUYHOM arome yriepoaa. Hutpoanwue,
CyIb(pOXIIOpUPOBaHKE, CyIb(OOKUCICHHE. MexXaHu3M HHUTPOBaHUS IponaHa pa30aBlIeHHON
A30THOM KHUCIIOTOM.

Peakuuu neruapupoBanusi, pa3iokKeHUs, U30MEPU3ALUU U OKUCIICHUS aJIKaHOB.

Auakenbl. Homenknatypa u uzomepusi. ®uzndeckue cpoiictBa. CriocoObl MOTyUEHHUS: C
IIOMOUIbIO PEAKLUUH 3JIMMUHUPOBAHUS U3 CIMPTOB, T'aJOT€HAIKAHOB, COJEH 3aMELIEHHOrO aM-
MOHUS, NETUAPUPOBAHUEM WIM KPEKHMHIOM QJIKaHOB, JETaJIOT€HUPOBAHHWE BULMHAJIBHBIX TUTa-
JIOTEHAJIKAHOB.

DNEeKTpOHHOE CTpOeHHE ajKeHOB. Peakuuu snektpoduibHoro mpucoeauHenus (AE):
NPUCOECIUHEHUE TaJlOTeHBOJOPOAOB, TaJIOTEHOB, BOABI M THApoOopupoBanue. Mcmonb3yembie
KaTajau3aTopbl. MexaHu3M MpUCcOequHEeHHsI OpoMa K IIPOIIEHY.

Peaknun Hyki1€0(pUIBHOTO MPUCOSTUHEHUS: B3aUMOACHCTBUE C aMMHAKOM COETMHEHHH,
COJIep>KalllNX STUJICHOBBI (PparMEHT M HECKOJIBKO CHUJIBHBIX AJIEKTPOHOAKIENTOPHBIX TPYIIIH,
Harpumep, -CN wim -CF3. Peakuiuu ¢ yBeIMYeHHEM YTJIEPOIHOTO CKeJeTa: THAPOPOPMUIAPO-
BaHMeE, TeJIOMepU3alus U noiuMepu3anus. MexaHu3Mbl OJIMMEpU3alig.

Peaknum panukanbHOTO MPHUCOCTUHEHHUS: B3aUMOJIecTBUE ¢ OpoMoBomopoaomM. Mexa-
HU3M B3auMOJIeHCTBUS OyTeHa-1 ¢ OpOMOBOAOPOIOM B MPUCYTCTBUU OPTraHMYECKOTrO MEPOKCHU-
na. Peakunu panukaibHOTO 3aMEIEeHHs: XJIOPHPOBAaHUE 0 alb(a-yriepogHoMy aToMy. M3ome-
pu3aLys aJKEHOB.

OxkucliieHne aIKkeHOB: KUCIOPOJOM BO3yXa 0€3 KaTalau3aropa, TMOKCHUIOM CeJIeHa, 00pa-
30BaHME SIOKCUCOINIEIMHEHUH, peakius Barnepa, oKuciaeHue B JKECTKUX YCIIOBUSX, O30HHPOBa-
Hue. Peakiuu komiiekcooopa3oBaHus (B3aMMOAEHCTBHE € COISIMU TUIATUHBI) U THAPUPOBAHUS.

Aaxkunbl. Homenknatypa u uzomepus. ®@usunueckue cpoiictBa. [lonyuenue: nuposns
MeTaHa, THIPOJIN30M KapOUJ0B METAIJIOB, AETUAPOTaJOreHUPOBAaHUE IUTaIOT€HAIKaHOB, Jera-
JIOTEHUPOBAHUS BULMHAIBHBIX TETPAraJloreHaIKaHOB, aJKAJIMPOBAHUE ALlETUIICHA.

DNEKTPOHHOE CTPOEHUE aNKMHOB. KUCIOTHBIE CBOWMCTBA: METAITIMYECKHE ITPOU3BOIHBIE
QIKMHOB. Vcronp30BaHMe aIKMHUJOB B OpPraHUYeCKOM CHHTe3e. Peakiuu 31eKTpouiabHOro u
PaAMKaNIbHOTO MPUCOEINHEHNUS: TaJIOTEHUPOBAHNE, THAPOrajJoreHupoBanue. [ uaparanus anku-
HOB. MexaHM3M rujipataiuy nponuHa. Peakiium HyKki1eoQuIbHOTO MPUCOEIUHEHNUS: TPUCOSaN-
HEHHUE CIIUPTOB U AJKOTOJISITOB K AJIKUHAM.

Peakuuu paaukalbHOTO 3aMEIIECHNUS: TAJIOTEHUPOBAHNUE TP BBICOKOM TEMIIEpaType.

Huknorpumepusanus (apomarusaiusi) Ha IpUMepe aleTUICHOBBIX yIiIeBOA0pO0B. B3a-
MMOJIEHCTBUE C COJISIMU IIJIaTHHBI.

Aakanuenbl. Kimaccudukanuss u HomeHkiarypa. [lonyuenne ankaaueHOB: AETUIPUPO-
BaHUE AJIKAHOB U AJIKEHOB, IETMIpaTallis MHOITOATOMHBIX CIIUPTOB, JETUAPOraJOT€HUPOBAHUE U
JIeraJoreHUpOBaHuE ToUranoreHankadoB. [lonydyeHne u3onpeHa numepusalueil NnponuseHa.
ITosrydeHune anneHa U3 NpONUIICHA.

ConpspkeHHble JUEeHbl. DJIEKTPOHHOE CTpoeHHe. | uaprupoBaHue: BOJOPOJOM Ha KaTallu-
3aTopax M aTOMapHBIM BOJOPOJOM. IJNEKTpO(UIbHOE NPUCOEIMHEHHUE: TaJIOreHUPOBAHHE U
rujporaioreHupoBanme. Mexanusm anextpodunbHoro 1,2- u 1,4-npucoeuHeHus, KUHETHYe-
CKHUH U TEPMOJMHAMUYECKUIN KOHTPOJIb.

Peakuuu paavkaibHOrO MPUCOEIMHEHHUS: TaJIOTEHHPOBAHUE W THIPOTAJIOr€HUPOBAHHE.
Juenossiit cunres. Peakuuu nonuMepusanuu. Karanuzarops! Liurnepa-Hatra.

I'ajioreHonpou3BoaHbIE YIJIEBOAOPOOB ATM(PATHIECKOI0 psjia

I'anorenankansl. [losydeHne raroreHoaJKkaHoOB U3 aJIKAHOB, CIUPTOB, HEMPEAEIBHBIX yT-
JIEBOJIOPOAOB. DJIEKTPOHHOE CTPOEHUE.
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Peakuuu HykJI€OQHIBHOTO 3aMEUICHUS: THAPOIU3, aJKOT0JIN3, aMMOHOJIN3, 3aMEHa OJI-
HOTO aToMa TajoreHa Ha JAPYroi, B3auMoJICHCTBUE C IIMaHUAaMU U HUTpuTtamu. Hykiaeoduisr.
OcHOBHOCTh U HYKJICODMIBHOCTh peareHTa. OOO0OIIEHHBIIT MeXaHU3M OUMOJIEKYJISIPHOTO HYK-
neounsHOTo 3ameneHus. Crepeoxumust nporecca. OO0OMIEHHBI MEXaHU3M MOHOMOJICKYJISIP-
HOT0 HyKJIeopuiIbHOTO 3amenieHusi. CTepeoxumus mpoiecca.

Peaknuu snumuHupoBanus: neruaporainoreHupoanue. [IpaBuno 3aiinieBa. MexaHuszm
OMMOJIeKyJIIpHOrO OoTieruieHus. KoHKypeHIus ¢ peakuusMu OUMOJIEKYIISIPHOTO HYKIJICO(PHIIb-
HOTO 3aMelleHus. MexaHu3sM MOHOMOJEKYJISIPHOrO OTiieruieHus. KoHKypeHIHs ¢ peakiusMu
MOHOMOJIEKYJISIPHOTO HYKJICO(PHIBHOTO 3aMEIICHHUS.

Brnusinue ctpyktypsl cybcTpara, mpupoasl Hykiaeoduia, pacTBOPUTENCH U KaTaau3aro-
POB, MPUPOABI YXOASIIEH TI'PYNIbl HA MEXaHU3M U CKOPOCTh HYKJICO(UIHLHOTO 3aMeIleHus U
AIMMUHUPOBAHMUS.

Panukanpable peakuuu: oOpa3oBaHHE JTUTUHOPTraHUYECKHX COCAMHEHMI, 00pa3oBaHUE
peakTuBOB | puHbspa, peakius Bropia, BOCCTaHOBIEHUE HOAAIKAHOB 1010BO10pOAOM. Mcnob-
30BaHME PEAKTUBOB [ puHbsIpa B OPraHuuECKOM CHHTE3E.

Oanoaromubie cnupthl. Krnaccudukanus, HOMeHKIaTypa, uzomepus. Dusznueckue
cBoiictBa. CriocoObl MONyYeHHUs: TUAPOJIN3 TaJOreHAIKAHOB, THApATAlHsl aIKeHOB, BOCCTAHOB-
JICHHUE aJIbJCTUIOB, KETOHOB HJIM KAPOOHOBBIX KUCIIOT, C HCIIOJIb30BAHUEM PEAKTUBOB | pHUHBSIpA.
[Tonyuyenue 3Tanona u3 rioko3sl. [lonyyenne metaHosa U3 CUHTE3-Ta3a.

DNEeKTPOHHOE CTPOCHHME CHUPTOB. Peakimu HYKICOPMIHHOTO 3aMEIICHUS: MEXKMOJIEKY-
JsipHask Jeruaparanus, B3auMOICUCTBUE C raJOr€HOBOAOPOIaMH, C THOHWIXJIOPUIOM, C aMMHUA-
KOM. MexaHu3M MEXMOJICKYJSIPHON JeruIpaTaluy 3TaHoJIa.

Peakuun snuMuHUpOBaHUsS: BHYTPUMOJEKYJSIpHAs AerujapaTanus CIUpTOB. MexaHu3m
BHYTPUMOJIEKYJIIPHOM JeruapaTanuu TpeT-0yranona. KuciorHo-ocHOBHBIE CBOMCTBA CITUPTOB.

ObpazoBanue cioXHbIX 3(upoB. Peakiun okucieHUs MEPBUYHBIX, BTOPHUHBIX U Tpe-
TAYHBIX CIIUPTOB. BoccTaHOBIIEHHE CIUPTOB.

JIByxaTomHuble cnupthl. Knaccudukamus u Homenknarypa. Kucnorasie cBoiictBa. Oco-
OCHHOCTH XMMHUYECKHX MPEBPAIICHHUI: B3aMMOJCUCTBHE ¢ WOAHOM KHUCIOTOM, C THAPOKCHIIOM
meau (II), MexmonexynspHass 1 BHYTpUMOJIEKYJsipHas aeruapatanus. CeKCTeTHbIE Meperpyr-
MAPOBKU: MEXaHU3M MTUHAKOJIMHOBOU MEpErpynmupOBKH.

I'munepun. [lonydyenue. Okucnenue rauiepuHa. DPUpbl TITUIEPUHA U OPTaHUYECKUX U
HEOPTraHUYECKUX KHUCIIOT.

[Ipocteie >¢gupbl. MeToab! monydeHus: peakius BumbsiMcoHa, ankoKCUMEpPKypHUpOBaHHE
AJIKEHOB, MEKMOJIEKYJISIpHAs AeruapaTaius cnuptoB. CBOMCTBA MPOCTHIX A(DUPOB: 0Opa3oBaHUe
OKCOHMEBBIX COJIEH, paciieruienne kuciotamu. ['uaponepokcuasl. Kpayn-agupsl. [lonyuenue u
MPUMEHEHNE B CHHTETUUYECKON TTPaKTHKE.

Oxcupanbl. CriocoObl moay4yeHHUs. PackppiTue IUKIA B HUX TOJ JEHCTBHEM 3IEKTPO-
(GUIBHBIX U HYKJIEO(UIbHBIX areHTOB.

Tuocniuptel. Tuosdpupsl. OcoOeHHOCTH CTpOEHUSs, MOTydeHue, cBoiicTBa. CpaBHEHUE
KHCJIOTHBIX M OCHOBHBIX CBOMCTB THOJIOB W THOA(DHPOB CO CBOMCTBAMU MPOCTHIX 3(UPOB U
CIIUPTOB.

AJIMIUKINYecKne yrieBoaopoabl. Knaccudukamnus u HomeHknatypa. [IpoctpancTBeH-
HOE CTPOCHHE M M30MEpHs IIUKIOATKaHOB (I[MKJIOMPOTMAaH, [MUKIO0YTaH, IUKIONEHTaH, IIUKIIO-
rekcan). Hampsixenue, ero BUIbI.

OcCHOBHBIE METO/IbI CUHTE3a AIMIIMKIIOB: ACHCTBUE IIMHKOBOW MbUIA HA COUPTOBBIN pac-
tBOp 1,3-mubpommnpomnana, B3aumojeiicteue 1,2-nudpomMdTaHa ¢ MaJOHOBBIM 3(PHUPOM, B3aUMO-
neiicteue 1,3-mubpommnponaHa ¢ MaJTOHOBBIM d(uUpoMm, mpucoeTuHEeHNEe KapOeHa U TUranoKap-
OcHOB K ankeHaM, nukimm3anus 1,4- wim 1,5-auramoreHonpou3BOAHBIX, peaknus Jluibca-
Anbpaepa, AMMEpHU3aLUs U OJUTOMEpHU3aLMs CONPSLKEHHBIX TMEHOB, KOHAeHcaus /ukmana, ka-
TATUTUIECKOE TUIPUPOBAHUE APOMATHIECKUX COCTUHECHHM.

Oco0eHHOCTH XUMUYECKUX MPEBPAIICHUN TPeX- U YETHIPEXWICHHBIX IIHKJIOB: KaTaTHTH-
YECKOe PEaKIMH MPHUCOCTUHEHUS C PAaCKPBITHEM IHKIA (THAPUPOBAHUE, THUAPOTAIOTCHUPOBA-
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Hue, OpOMUPOBaHME, XJIOPUPOBAHUE), PEAKLIUU 3aMEUICHUS C COXPAaHEHUEM CTPYKTYphI TpeX-
YJIEHHOTO KOJIbI[a (XJIOpHpOBaHuHe). Peakiinu n3oMepu3aiuu uKia.

111 YriieBogopoabl apoMaTH4eCKOro pPsijia U X NPOU3BOAHbIE

Ben3ou u ero romosioru. Kiaccuueckoe onucanue crpoenus. [lonarue apoMatuaHoCTH,
npasuiio Xtokkens. Ousndeckre cBONCTBa OeH301a U aNKUIOEH30JI0B.

CriocoObl MmoTyueHHsI: apoMaTrU3alrs alKaHOB U IIMKJIOAJIKAHOB, IUCIPOIOPLHOHUPOBA-
HUE HEMNpEeJENIbHBIX LUKINYECKUX YIJIEBOJAOPOOB, LUKIOTPUUMEPHU3AIMS alleTUiIeHa U allKu-
HOB, apoMaTH3alus MeTaHa, JeKapOOKCHIMpOBaHHE OCH30WHOW KHCIOTHI, HarpeBaHHE COJICH
OCH30MHOIN KHUCIIOTHI CO MIEeNoubto, peakius Bropma-durrura, peakmus Bropua-I'punbsapa, an-
KAJIMpOBaHUE OEH30J1a M €r0 TOMOJIOTOB, BOCCTAHOBIJICHHE aPUIIKETOHOB.

Peakuum 3/1eKTpopuaibLHOr0 3aMenieHus. Peakiiyy HUTPOBaHUS U TaJIOr€HUPOBAHUUA.
MexaHu3M peakiiui HUTPOBaHUA U rasioreHupoBanus. O0pa3zoBaHue 3JIEKTPOPHILHON YaCTHIIBI.
Peaknuu cynbpupoBanus. Mexanusm peakuuu cyibdupoBanus SOsz. OOpa3oBaHUE 3JIEKTPO-
¢unpHON YacTuibl. [l000UHBIE peaknuu B mpoleccax CyiabGupoBaHus: oOpa3zoBaHHe Cylbdo-
HOB, OKHCJICHHE cyOcTpaTa, THAPOIU3 apuiICyIb(HOKUCIOT.

Peaknuy ankuinMpoBaHus rajioreHalIkaHaMy, CIUPTAaMH U aJIKeHaMU. MeXaHu3M peakluu
ANKWIMPOBAHMSI TAJIOT€HATIKaHAMU U aJIKEHAMU.

Peakuuym anunmpoBaHus: TaJOTeHAHTHIPUIAMH KapOOHOBBIX KHCIOT, (OPMUIMPOBAHUE
no ['arrepmany-Koxy, amuimpoBanue ¢ mMoMOIIbiO (hOCTeHa, raloreHMeTuiInpoBaHue. Mexa-
HU3M PEaKIUU alMIMPOBAHUS TAIOTEHAHTHAPHIAMH KapOOHOBBIX KHCIOT. OOpa3oBaHuE dIIeK-
TPO(UIBHOM YaCTHILIBI.

Peaknum mpucoeanHeHUs: TUAPUPOBAHKE, BOCCTAHOBICHHE MO bepuy, XJIOpUpoBaHHE.
doroxuMuyeckas uzomepusanus OeHzosna. Peakuuu OKHCIEHHUS: KHCIOPOAOM BO3JyXa B IMpH-
CyTCTBUU OKcuja Banaaus (V), 030HOIM3.

DNEeKTPOHHOE CTpOeHHE Tolyosa. Peakuuu >meKTpouiabHOTO 3aMeleHus B alKUI0eH-
30J1aX: XJIOPUPOBAaHUE, HUITPOBAHNUE, CyIb(OUPOBAHKE, ATKUIMPOBAHUE, AIMIINPOBAHHE.

Peakuuu OOKOBBIX Liemeil: pajuKalbHOE 3aMelleHne (ralloreHUpPOBaHKE), AETUAPUPOBA-
Hue 1 okuciaeHue. CTpoeHre pagukaaoB OEH3UIbHOTO TUIIA.

DneKTpoHHOE cTpoeHue cTuposia. OCOOCHHOCTH XMMHUYECKHMX CBOMCTB CTHUpPOJA: DJIEK-
Tpo(unpHOE NpUCOEINHEHUE (TaJIOTEeHUPOBAHUE), PAIUKAIBLHOE MPUCOEINHEHUE (TaJoreHupo-
BaHUE B PUCYTCTBHUH MIEPOKCHIOB), OKKciIeHne. CTpoeHrne KaTHOHOB OCH3UIIBHOTO THIIA.

[IpaBuia opueHTAaMH MPH MEKTPOGUIBHOM 3aMEIeHHH B O€H30JIbHOM siipe. BrusHue
YCTOMUMBOCTH MHTEPMEMATa HA COOTHOIIEHUE MPOJAYKTOB O-, M-, [I-3aMEIleHHs. 3aMEeCTUTEIH
1 u 2 pona.

Apuaranorenuanl. Knaccudukanus u HoMeHKIaTypa. Duznyueckue CBOWMCTBA apuira-
JIOT€HUJIOB. DIIEKTpOHHOE cTpoeHne. CrocoOb! moayueHus Grop-, XJIop-, OpoM- U HOJOCH30JIOB:
raJJoreHUPOBAaHUE aPOMATHUECKUX YTJIEBOJIOPOJIOB, HYKIICO(PUIbHOE 3aMELeHHEe OJJHUX aTOMOB
raJloreHa Ha J[pyrue, 3aMeHa IepBUYHON aMUHOTPYTIIBI B apOMaTHYECKOM KOJIBbIIE.

Peakumu »1eKTpoUIBHOTO 3aMEUICHHs B PNy apWITAIOT€HHUIOB: HUTPOBAHHE, CYIIb-
¢upoBaHue, rajoreHupoBaHue. PeareHTbl U UCHOJIb3yeMble KaTanu3aTtopbl. B3aumopeiicTeue ¢
MeTaJlJIaMH apUIITAIOT€HHUIOB.

HyxieodunpHoe 3amenieHne B apOMaTHYECKOM KOJIBIE apWITAIOTEHHUIOB. APHHOBBIN
MEXaHU3M HYKJIEO(UIBHOTO 3aMEIIeHUs B apOMaTHUECKOM psiy. JleruipooeHson.

l"anorenapens! ¢ aTomMoM rajoreHa B 60koBoi 1ernu. CrocoObl MOTydeHUsI TajJoreHape-
HOB C aTOMOM rajioreHa B OOKOBOM IIeNu: raJoreHupoBaHuEe B OOKOBYIO L€Mb, PEaKIUs rajo-
FeHMETUJIMPOBaHUA. DIEKTpOHHOE cTpoeHue. OCOOEHHOCTH peakluii TajJoreHapeHoOB C aTOMOM
rajoreHa B OOKOBOHU IIeNH: PeaKLUHu JIEKTPOPUIHLHOTO 3aMEIeHHs, PEAKLIUU HYKI€O(PHILHOTO
3aMelIeHMs aToMa rajoreHa B 00KOBOM IeMH.

®eHobl. XMMHUYECKHE CBONCTBA: KHCIOTHO-OCHOBHBIE CBOMCTBA, PEAKIMHU HYKJIEO-
¢unpHOTO 3aMemnieHus (O-alKUIMpOBaHUE U AlMIUPOBaHUE (PEHOJIOB), HYKJICO(DUILHOE 3aMe-
IIEHUS TUAPOKCOTPYIIHI B (PeHOIaX, OKUCIIEHUE U BOCCTAHOBJIEHUE (PEHOJIOB.

®enonbl. OCOOEHHOCTH PEAKIUN ITIEKTPODUIBLHOTO 3aMelieHust B (peHomax (TajoreHu-
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pOBaHME, HUTPOBAHUE, CyIb(PUpPOBaHNE, ATKUINPOBAHHUE, AlUITHPOBAHHE)

Apomarnyeckue cnupThl. HomeHkmarypa apomatuyeckux cnupToB. CriocoObl momyuye-
HUS: TUAPOJIU3 TaJOTEHIPOU3BOIHBIX YTJIEBOIOPOAOB, METANIOPraHUUECKU CHHTE3, BOCCTa-
HOBJICHHE KapOOHWJIBHBIX COCIUHEHHH. DJIEKTPOHHOE cTpoeHue OeH3mioBoro crupra. Cormo-
CTaBJICHUE KUCIOTHO-OCHOBHBIX CBOMCTB ()eHOJIOB U cUpTOB. OCOOEHHOCTH CBOMCTB apoMaTu-
YECKUX CIIUPTOB.

Apomatudeckue cyjabpokuciaorbl. Homenkiarypa. DnekTpoHHoe ctpoeHue. Pusunde-
ckue cBoiicTBa. CriocoObl MONyYCHHS: CYIb(PUPOBAHNE APOMATHUECKUX COSAMHCHHA, THIIPOIIHI3
apencynbdoxsopuoB. KucinotHele cBoiicTBa apomaTuueckux cyibdokucinor. CTpoeHHe apeH-
CyJTb()OHATHOTO aHUOHA.

Peakuuu >mekTpo@uiIbHOrO 3aMelIeHHs] aTOMa BOJOPO/a B OEH30JIbHOM KOJIbIIE (CYyJib-
¢dbupoBaHue), peakIuy NEKTPOPIIBHOTO 3aMEMICHUS CYIb(OTPYIIIEI B ApOMAaTHUYECKOM KOJIbIIE
(ruaponu3 apeHCyIb(HOKUCIOT, 3aMEIIeHHe HA HUTPOTPYIIITYy, 3aMEIlEHUE Ha rajoreH, Ha IUaHo-
TpyNIy ¥ Ha THOJBHYIO TPYIITY), HYKICOPMIbHOE 3aMelieHrne B cylbdorpymme (oOpa3oBaHue
raJIOrTeHaHTUAPUAOB). Peakiiuu BocCTaHOBIICHUS apOMaTHYECKUX CYNb()OKUCIIOT.

[TpousBoHBIE CYTBPOKUCIOT: apeHCYIbPOXIOPUILI, IPHUPHI apeHCYTb(OOKUCTIOT, apeH-
cynbhamuapl. CriocoObI MOJIy4eHHEe U OCOOCHHOCTH XMMHUYECKHUX MPEeBPaIICHUN.

ApomaTnyeckue HUTpocoenunenusi. Kiraccupukanus u HOMeHKIaTypa. dusndeckue
CBOICTBa HHUTPOCOCIMHEHHH. DJNEKTPOHHOE CTpoeHue HUTpoOeH3ona. CrnocoObl MOTyYEHUS:
MpsIMOE HUTPOBAHHUE, OKUCIICHUE apHIIAMHUHOB, 3aMEHA MEPBUYHON aMUHOTPYIIIBI B OCH30JIbHOM
KOJIBIIE,

Oco0eHHOCTH XMMHYECKHX CBOWCTB apOMATUYCCKUX HUTPOCOSAMHCHUN: PEAKITUU DJICK-
TpounpHOrO 3aMeleHus: (HUTpOBaHUE, CYIb(UPOBAHUE, TAIOTEHUPOBAHKE), PEAKIIUU HYKIICO-
(GUIBEHOTO 3aMelleHus (3aMEIIeHHe Ha TUAPOKCOTPYIITY, Ha aJIKOKCUTPYIITY, HA aMUHOTPYIIILY,
Ha AJIKWJITHOJBHYIO TPYIIITY).

Boccranosnenune HUTpocoeqMHEHUN. Y CIOBUS peakiuid, mpoayKkTel. KommuiekcooOpaszo-
BaHUE HUTpocoeArnHEeHUH. OCOOEHHOCTH HUTPOCOSAMHEHUNN C HUTPOTPYNION B OOKOBOM Lienu
(KUCTIOTHBIE CBOMCTBA, TAyTOMEPHBIE MPEBpaIeHUs HUTpocoeauHeHuil). [lomydenre HUTpoOCO-
€AMHEHUN ¢ HUTPOTPYIIION B OOKOBOM LIETIH: MPSMOE HUTPOBAHUE, HYKJICO(PUIBHOE 3aMEelICHHE
aToma rajoreHa B OOKOBOH IIEMH.

1Y Aabaeruabl, KeTOHbI H KAPOOHOBbIE KHCJIOThI

Kap6ounnabubie coeaunenusi. Homenknarypa u wnsomepus. ®dusnueckue CBOICTBA.
CniocoObl MOTy4YeHHs: TUAPOIN3 TEeMHUHATBHBIX JUTAJIOT€HATKaHOB, OKHCIEHUE OJTHOATOMHBIX
CIIUPTOB U ajb(}a-TJIMKOJICH, CEKCTETHBIE MEPEeTPYNIUPOBKHU alb(a-TIuKoiIeH, ruapaTaius aie-
TUJICHOBBIX YTJIEBOJIOPOAOB, O30HOJHM3 JITUJICHOBBIX YIIEBOAOPOAOB, THAPO(POPMILIUPOBAHME
AJIKEHOB, BOCCTAaHOBJICHUE XJIOPAHTUIPHUIOB KapOOHOBBIX KHCJIOT, MUPOJIU3 OapUEBBIX WU
KaJIbI[UEBBIX COJIEH KapOOHOBBIX KHUCIIOT.

DNEeKTPOHHOE CTPOCHHE KapOOHMIIbHBIX COeAMHEHUH. Peakiuu HykJ1eo(UIbHOTO MPUCO-
eAMHEeHUs K anbJeruaaM u keroHam. OO00OUIeHHBIH MeXaHu3M peakiuu. KHucIoTHBII U OCHOB-
HBIM KaTanu3 peakuuil HykiaeouiabHOro npucoeanHenns. MakTopsl onpeaesonme peakiiuoH-
HYI0 CIIOCOOHOCTH albJETHI0B M KETOHOB: 3JIEKTPOHHBIM M MPOCTpaHCTBEHHBIN. [uaparamus,
MPUCOCIMHEHHUE CIUPTOB, CHHWIBHON KHCJIOTHI, TUAPOCYIbGuUTa HaTpus. MexaHu3Mm rujapara-
uu (opmanpaeruaa u arneroHa. Mcnonszyemsbie kaTanuzatopsl. [Iprcoennenne a3orcoaepxka-
X HYKJIe0(pHUIOB (aMUHOB, THAPA3MHA M 3aMEIICHHBIX THAPA3UHOB, THAPOKCHIAMUHOM), B3a-
UMOJICHCTBUE ¢ peakTuBaMu [ puHbsipa. MexaHu3M MPHUCOEANHEHUS MeTUIaMIHa K ¢opMabie-
TUY.

AnpaonpHas U KPOTOHOBASI KOHACHCAIIMN KapOOHUIIBHBIX COeTMHEHUI. MeXaHU3MBbI, HC-
MOJI3yEMBIC KaTaTH3aTOPHI.

Peakuuu 3arparuBaromue anbha-METHICHOBYIO TPYIINY: TaJIOTeHUPOBAHUE B KUCIOW H
OCHOBOI1 cpezie. Onuro- ¥ MoJMMeEpU3aIHs ajlbIeTuI0B.

BsaumoneiictBue ¢ nenraxiopuaom dochopa, mprucoenHEHNE alleTUIICHA U €T0 MeTall-
JTUYECKUX TTPOU3BOTHBIX.



13

Peakuuu okucneHusi: B3aMMOJEHCTBUE aNlbJETHIOB C THAPOKCUAOM THaMMHUHCEpeOpa,
ruapokcuaoM Meau (1), okucnenre TMOKCUIOM celeHa U XPOMOBOU CMECHIO.

Boccranosnenue rujipuiaMyd METalIoB, METAIIMYECKUM HaTpUEM, aMabraMoil IUHKa B
COJITHOM KHCJIOTE, KaTaJUTUYECKOEe IMAPUPOBAHUE, JUCIIPOPLHUOHNpOoBaHue. KeTo-eHobHas Ta-
YTOMEpHs YKCYCHOTO ajbJeTUaa.

ApoMaTHyecKue albIeruabl U KeToHbl. M3omepust 1 HoMeHkIaTtypa. CTpoeHne OeH3ab-
neruga. CrocoObl MONYYEeHUS: TUAPOIIN3 OL,0-AUTATIOTeHAPEHOB, OKUCICHUE TEPBUYHBIX U BTO-
PUYHBIX CIIHPTOB, BOCCTAHOBJIEHUEM XJIOPAHTHIPHIOB KapOOHOBBIX KHCIIOT, MUPOJIN3 KapOOHO-
BBIX KHCIJIOT WJIM UX KaJbI[UEBBIX WM OapUEBBIX COJIEH, OKHCIEHUE apeHOB, (POPMUITUPOBAHUE U
AlMIMPOBAHUE APEHOB.

Oco0eHHOCTH XUMUYECKUX CBOICTB: peakluu HYKJICO(PHUILHOTO MpUCOEAUHEHUs (Ipu-
COCIMHEHHUE BOJbI, CIIMPTOB, CUHWIBHOW KHUCIOTBI, TUAPOCYNb(UTA HATpUs, aMMHaKa U €ro
MIPOU3BOJHBIX, PEaKTUBOB [ puHBApA), peakuu AUCIPONOPIMOHUPOBAHUS, PEAKIIMH SJIEKTPO-
¢mIbHOTO 3aMenIeHus (HUTpOBaHUE, CyIb(pUpPOBaHUE, TATIOTEHUPOBAHUE).

KapoonoBbie kuca0Tbl. Homenknatypa u nzomepus. @usznueckue cBoictBa. CriocoObl
IIOJIyYEHUs: OKHCIEHUEM OJIHOATOMHBIX CIIMPTOB, OKMCIIEHUEM aJIbJIETUI0B U KETOHOB, OKUCIIE-
HUEM HEIpelebHbIX YTIEBOJOPOAOB, THAPOIN30M IeMUHANBHBIX TPUTAIOT€HAIKAHOB, THJIPO-
JM30M aIMIIBHBIX TPOU3BOIHBIX (TaJIOTEHAHTHIPUIOB, aHTUAPHUIOB, CIOKHBIX YPHPOB, AMHJIOB),
KapOOKCUITMPOBaHUE PeaKTUBOB [ pUHBSpa WM TUTUHOPTaHUYECKUX COSTUHEHHI.

DneKTpoHHOM cTpoeHue. KucioTHO-OCHOBHBIE CBOMCTBA.

Peakuuy HyKJIeo(QHIBHOTO 3aMEIIEHUsS Y SP>-THOPHIHOTO aToMa yriepoja: MpeBpalle-
HUE KapOOHOBBIX KHCJIOT B TaJOT€HAHTHIPU/IBI, aHTUIPUIBI, CIOKHBIE dPHUPBI U aMHIbl. Mexa-
HU3M B3aHMOJICHCTBUS YKCYCHOU KHCIIOTHI C 3TAHOJIOM.

Peakuuu ¢ yyactuem o-BOJAOPOJIHBIX aTOMOB: OpPOMHUPOBAHHME B MPUCYTCTBHUH KPAaCHOTO
dbocdopa. MexaHU3M peaKIuu.

JlexapOokcunrpoBaHie KapOOHOBBIX KHMCIOT M UX COJICH: CIUIaBlIeHUE cojied KapOOoHO-
BBIX, KHCIIOT CO IIEJIOYaMU, MUPOIU3 OapHEBBIX WM KAJIbLHUEBBIX COJeil KapOOHOBBIX KHCIOT,
JeKapOOKCUITUPOBAHUE CEPEOPSHBIX COJIe KapOOHOBBIX KUCIOT IPpH 00pabOTKE WX XJIOPOM HIIU
OpoMoM.

ApomMaTtuyeckre KapOOHOBBIE KHCIOTHI MU UX Mpou3BoAHbIE. Kiaccudukanus 1 HOMEH-
kiarypa. Cpoenue 6eH30iHON KHUCHOTHL. CrocoObl MOMYYEHHUs: OKUCIEHUE CIHUPTOB, allbAeTH-
JI0B, KETOHOB, THJIPOJIU3 (,0.,0-TPUTaJIOr€HAPEHOB, METAJUIOPraHNYeCKUil CUHTE3 (KapOOKCHIIH-
poBaHHUe peakTUBOB I'puHbspa). ['maponus (rupparanus) HUTPUIIOB, OKUCIEHUE apeHOB KHUCIIO-
POZIOM B IPUCYTCTBUH KaTaJIU3aTOPOB (COJMM KOOanbTa M MapraHia) Wik OObIYHBIMU HEOpraHU-
YECKUMHU OKHUCIIUTENSIMU (TIepMaHraHaThl, TUXPOMAThl), alMJIIMPOBAHUE APEHOB C IOMOIIbIO
docrena)

XUMUYECKHE CBOWCTBA: KHUCIOTHBIE CBOWCTBA, PEAKIMM B AllWJIBHOW I'pyIIeE, peakluu
ANIEKTPOPUIBHOTO 3aMelIeHNs (HUTPOBAaHUE, CYJIb(PUPOBAaHHUE, FAJIOTE€HUPOBAHNUE).

Caoxuble 3¢upbl KapOOHOBBIX KHMCJIOT. JJEKTpOHHOE cTpoeHue. llpeBpaiueHue
CJIOKHBIX 3(UPOB B KHCIOTHI, APYTHUE CIOKHBIE APUPHI, aMUbl, KETOHBL. MeXaHU3M KUCIIOTHO-
ro U HIETIOYHOTo ruaposu3a stunanerata. CrnoxxHoapupHas konaeHcanus Kisiizena. Mexannsm
peakuuu. BoccranoBnenue cinoxHbIX 3¢pupos no byso-binany. XKupst.

AMHABI KAPOOHOBBIX KHCJIOT. DJIEKTPOHHOE cTpoeHne. KHCI0THO-OCHOBHBIE CBOMCTBA.
[IpeBpamenune amuaoB B KucaoThl. Pacmennenue amuaos mo ['opmany. derunparars aMuios.

Hutpuabl. HykneogunsHoe npucoeuHeHHEe K HUTPUIIAM: TPUCOEAMHEHUS BOJIBI, CIIUP-
TOB, XJIOPOBOAOPO/IA.

JIByxocHOBHbIe Kap0oHOBbIe Kuca0Thl. HoMeHknarypa u nzomepus. CrocoOsl moiy-
YEHUS! JByXOCHOBHBIX KHCIJIOT: OKHUCJIEHUE CIIUPTOB, allbJIETUI0B, KETOHOB, THAPOJIN3 allHJIbHBIX
MIPOU3BOIHBIX, TUPATAIUS HUTPUIIOB, KAPOOKCHINPOBAHUE PEAKTUBOB [ pUHBSpa WU JTUTHIHOP-
TFaHUYECKUX COEAMHEHUH, DJIEKTPOIHU3 IIEI0OYHBIX PACTBOPOB MOHOA(UPOB AUKAPOOHOBBIX KHC-
70T, KapOOHWJIMPOBAaHUE CHHUPTOB, cuHTe3 KoHpana, menoyHoe ruiaBiaeHue GopmuaTta HaTpHs,
JIeruapupoBaHue GpopmMuara HaTpUs, OKUCIEHHEe OEH30J1a Ha BAHAJUEBOM KaTallu3aTope.
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Oco0eHHOCTH XMMHMYECKOTO TOBEIEHUS: KHUCIOTHOCTb, OTHOIIEHHWE K HarpeBaHUIO.
CBolicTBa IIUKIMYECKUX aHTUIPUIOB: B3aUMOJEHCTBUE CO CIUpTaMu M aMMuakoM. CBoMcTBa
UMUJIOB IBYXOCHOBHBIX KHCIIOT: B3aUMOJICHCTBHE CO IIEI0YaMH U ¢ OPOMOM.

Konaencanust MaiOHOBOM KHCJIOTHI C aimbieruaamMu. MamoHOBBIH 3up. DIEKTPOHHOE
ctpoenue. OOpa3oBaHHue HaTpUIMaIOHOBOTO 3¢upa. Mcnonas3oBanue MaroHOBOTrO 3¢upa B op-
TaHUYECKOM CHHTE3€: CHHTE3 MOHOKapOOHOBBIX KHCIIOT, CHHTE3 JTUKApOOHOBBIX KHCIOT (C HC-
M0JI30BAHKEM JBYX MOJIEl MalOHOBOTO 3Upa U AUTaIOr€HOIIPOU3BOIHOTO, C UCIIOJIb30BAHUEM
OJIHOTO MOJISI MaJIOHOBOTO 3¢upa u dupa o-raJloreHKapOOHOBOI KUCIIOTHI, C UCIOJIE30BAHUEM
JIBYX MOJIb MAJIOHOBOTO 3()Hpa U MOJIEKYJISIPHOTO H0/1a).

I'mapoxcukuciaorsl. Knaccudukarus u HomeHknarypa. CriocoObl OMydeHus: 3aMerie-
HUE TajoreHa B 0-TaJOreHO3aMEIIEHHbBIX KUCI0TaX, HIUAaHTHHIPUHHBIA MeTol, peakuus Pedop-
MaTCKOT0, TUApaTaLus 0, J-HEeHACBHIIIEHHBIX KUCJIOT, BOCCTAHOBJICHHE OKCOKapOOHOBBIX KUCIIOT,
3aMelIeHNe TajoreHa B raJloreHokapooHOBBIX KuciIoTax. OcoOEHHOCTH XUMUYECKUX MpeBpallie-
HUI: KHCJIOTHOCTh, CBOICTBA KAPOOHOBBIX KHCIIOT U CIIUPTOB, OTHOIIEHUE K HAarPEBAHUIO.

Oxcoxuciaorsl. Knaccudpukanusa u Homenkinatypa. CrocoObl MOTy4eHUs: TUIPOIH3 0., O
—IUTAIOTEHO3aMEIIEHHBIX KapOOHOBBIX KUCIIOT, TUAPOIIN3 0. ~-OKCOHUTPUIIOB, MMUPOJIU3 BUHHBIX
KHUCTIOT, KoHAeHcanus KisiizeHa, U3 aleToyKCycHOro 3¢upa, OKHUCICHHEM COOTBETCTBYIOIIMX
TUAPOKCUKUCIIOT.

Oco0eHHOCTH XMMHYECKHUX MPEeBPAICHHI: 1eKapOOKCUIMPOBAHNUE ITPU HATPEBAHUH 0. - U
-oxcokucnor, AekapOOHUIMPOBAHUE O ~OKCOKUCIIOT, B3aUMOJICHCTBHE O -KCOKUCIIOT C KOHIIEH-
TPUPOBAHHBIM PACTBOPOM LIEIOYH.

AnetoykcycHbIi 3hup. DnekTpoHHOe cTpoeHue. Kero-eHonbHas tayromepus. Ilomyde-
HUE aHMOHA HATpUHAIEeTOyKCycHOro 3¢upa. [IlpuMenenue aneTroykcycHoro 3gupa B opranuye-
ckoMm cuHTe3e: CHHTE3 MOHOKAapOOHOBBIX KHCIOT M MOHOKETOHOB, CHHTE3 OKCOKapOOHOBBIX
KHUCIIOT, CHUHTE3 JUKApPOOHOBBIX KUCIOT M JUKETOHOB (C HUCIIOJIB30BAHUEM JIBYX MOJIb all€TOYK-
CycHOTO 3}upa M TUTaIOreHOATKaHa, C MCIOJIb30BaHHEM JBYX MOIIb alleTOYKCyCHOTO 3hupa u
MOJIEKYJISIPHOTO #10/1a, ¢ MCIOJIb30BaHWEM KOHIEHCAIMU ABYX MOJIEH alleTOyKCYyCHOTo 3dupa ¢
MOJICKYJION aJibJCTH/IA).

Y A3zoTcoaep:kamiue OpraHu4ecKue coeIMHeHn s

AMuHbl anmuparndeckoro psaa. Kinaccupukauus, HomeHknatypa u uzomepus. dOusu-
yeckue cBoicTBa. CriocoObl MOJTyueHHs: aMMOHOJIN3 TaJIOr€HAIKaHOB, aJIKWJIMPOBAaHUE aMMHUaKa
CIIUpPTaMH, BOCCTAHOBJICHHE HUTPOCOEAWHEHUM, pacIIelyieHueM aMuJI0B 1o ['opmaHy, cUHTE3
["aGpuens u B3auMoeicTBUE TEPBUYHBIM aMUHOB C apEHCYIb(POXIOPUAAMHU.

OnekTpoHHOe cTpoeHue. KucioTHo-ocHOBHBIE cBoiicTBa. HykneoduiabHOCTE aMHHOB:
IKUIUpOBaHUE aMHHOB 1o ['opMaHy, peakliuu ¢ MPOU3BOAHBIMHU KapOOIOBBIX KUCIIOT, C allble-
TU/IaMU U KETOHAMH, C alleTUJIIEHOBBIMH YTIJI€BOJIOpOAaMU. MexaHu3M alKWIMpPOBaHUS aMMHUaKa
OpoMMETaHOM.

Pacmennenue coneit ammonus. Peaknuu ¢ a30TUCTON KUCIOTON NEPBUYHBIX, BTOPUYHBIX
Y TPETUYHBIX aMUHOB. M30HUTpHIIbHAS peakiysa. OKUCIEHNE aMUHOB.

ApomaTnyeckune amuHbl. Knaccudukanus, HomeHkiIatypa U uzomepus. CrnocoOsl mo-
Jy4€HHs: BOCCTAHOBJICHUE HUTPOCOEIMHEHUM, aMUHUPOBAHUE APWITAIIOI€HU/IOB, IEpErpyIy-
poBka amuioB 1o ['opmaHy, peakuuy anKWIMPOBAHUS U apUIMPOBAHUS NEPBUYHBIX aMUHOB,
BoccTaHoBJeHue ocHoBanuuil [ludda.

CtpoeHne aHuIIMHA.

XHWMHUYECKHE CBOMCTBA apOMAaTHMYECKUX AMUHOB: KHCJIOTHO-OCHOBHBIE CBOMCTBA, HYK-
neounpHbIe CBOMCTBA (AIKWIMPOBAaHHUE, apUJIMPOBAaHUE U allUJIUpOBaHuE), 00pa30BaHUE OCHO-
Banuii llugda, B3aumoaeicTBre ¢ a30TUCTON KUCIOTOM.

Peakiun snexTpodriibHOTO 3amernieHus (TaJoreHupoBaHWe, HUTPOBAHUE, CYIb(OHUpOBa-
HUE), peaKui OKUCIIEHUS] aMUHOB (OKHMCJIEHHE CUJIbHBIMU OKHUCIIUTENSMH, IEPMAHTaHATOM Ka-
JIUS1, IEPOKCUCEPHOM KHCIIOTOM).

Apomatuueckue aua3ocoequHeHusi. Kinaccudukaius B 3aBUCUMOCTH OT KHUCIOTHOCTH
cpenbl. Homenknatypa nmazococenuHeHuil. Mexanm3M oOpa3oBaHHsS COJEH apeHIua3OHUus U
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CTpOeHHE KaTHOHAa O€H30111a30HUsA. AMPOTEPHOCTh AMA30COEAMHEHUN.

Peakium coneld apeHMa30HUS C BBIACIICHUEM a30Ta: HyKJIeo(UIbHOE 3aMELICHUNE JU-
azorpynmnsl (Ha GTOp, XJIOp, TUAPOKCOTPYMILY), paJluKalbHOE 3aMelleHre Aua3orpymnmnsl (Ha I,
SCN, N3), BoccranoBienue ((ocGopHOBATUCTON KUCIOTON, ITAHOJIOM).

Peakuuu coneit apenaua3zonusi 6e3 BbIJENIECHUS a30Ta, peakuu azocouyeTanus (¢ ¢eHo-
JaMH, ¢ apOMaTUYECKMMH aMHUHaMU, C apEHAMH).

Amunoxuciomel, nenmuowt u 6eaxu. Homenkiarypa aMuHOKUACIOT. [IpupoaHbie aMuHO-
KHCJIOTBl. XUPAITbHOCTh aMHUHOKHCIIOT, 00pa3yIoUIuX MpOoTerHbl. KUCIoTHO-OCHOBHBIE aM(o-
TEpHbIE CBOWCTBA MPUPOJIHBIX AMUHOKHUCIIOT.

CuHTE3Bl 8-aMUHOKHUCIIOT U pa3zelieHne paneMudeckux ¢opm. HomeHkmaTypa menTuaos.
OcHOBHbIE TNPUHIMIBI CHHTE3a MOJMIENTUIOB; 3alUTa AMUHOTPYNIBl M aKTUBALMS Kap-
OokcuibHOM rpynmbl. TBepa0(ha3HbIi CHHTE3 TENTH/IOB.

OO011re NPUHIUIBI OIIpe/IeIeHHs] CTPOSHUS MenTUAOB U OenkoB. [lepBuuHnas, BropuyHas u
TpeTu4Hasi CTpykTypa 6enkoB. [Tonarue o pepmenTax u pepMEHTATUBHOM KaTaln3e.

Y1 Yenesoown

Monocaxapuabl ¥ noiaucaxapuabl. Kiaccupukanust 1 cTepeoXuMusi MOHOCaXapuaoB. Allb-
J103bI (aNIbOTPEO3bl, abAONEHTO3bI, ATbOTEKCO3bI) U KeTO3bl. CTEepEeOXUMUS allbJI03 U KETO3 B
npoekusax Oumepa. [{ukmudyeckne nogyaneTaid ajabI0reKco3 - TIIOKOMUPAHO3bI U TIIOKO(Y-
paHo3bl. @ - u b -Anomepsl. Dopmysiel Xeyopca sl aHOMEPHBIX MOHOCAaxapuIoB. TayToMepus
UKIMYECKHX M OTKPBITBIX (JOPM B pacTBOpax MOHOCAXapWAOB, MyTapOTAIUs TJIFOKO3bI, KOH-
dbopMaruu NUPaHO3HOTO LUKIIA.

Peakun MmoHocaxapuoB. [lomyueHne rimko3uaoB, Kak 0co00i GOpMBI UKINIECKHUX alle-
taneil. CUHTE3 MPOCTHIX U CIOXKHBIX 3(pupoB MoHOCaxapu0B. OKHUCIEHUE allbJI03 10 aJbJAOHO-
BBIX KHUCJIOT, JIJAKTOHU3aLUs aJlbJOHOBBIX KHCIIOT. McueprbIBaroliee OKMCIEHHE MOHOCAaXapu/I0B
noHOM kucnotoil. OOpa3oBaHre 03a30HOB MPH B3aUMOJCHCTBUM ¢ (eHmtruapazunom. CHHTE3
MoHOcaxapu0B 1o Kwmanu-®uinepy u aerpanamnus no Bomro-Pyddy.

Jucaxapunsl (0M03bI): ManbTO3a, 1e/JI00M03a, JIakTo3a, caxapo3a. [lomucaxapunasl - uen-
JI0J103a U Kpaxmall.

Y1l I'eTeponukjanyeckue coeTuHEeHHsI

Knaccudukanus rerepouukiion. [IaTudienHpie apoMaTHuecKie TeTepPOLUKIIbI C OJHUM Ie-
tepoatomMoM. ®DypaH, THOpeH, nuppon. Cunre3 1,4-nuxkapOoHmnbHbIX coequHeHuit (ITaans-
Knopp), B3aumuslie niepexosl (peakmus FOpbeBa). Peakuiun 3mekTpoduIbHOTO 3aMEIIeHHs B TIs-
TUYJICHHBIX apOMATHUECKUX TeTepOLMKIIaX: HUTPOBaHHE, Cylb(HUpoBaHUE, TalOreHUupOBaHHE,
dbopMuIpoBanue, auniIpoBanue. OprueHTanus MEeKTPOPUIBHOTO 3aMEIIEHHUS.

HlecTruneHHble apOMaTHUECKUE TETEPOLUKIIBI C OTHUM IeTepOaTOMOM.

[Mupuana. Cuate3 mupunuHa. [Tupuana kak ocHoBanue. Peaknuy mupuauHa. OKUCIeHUE U
BOCCTaHOBJICHHE NMUPHNHA. Peakiuu 351eKTpoMIbHOTO 3aMeIleHUs] B TUPUANHE: HUTPOBAHHE,
cyabhupoBanue, raiorennposanue. N-Okuch nupuarHa U €€ UCIOIb30BaHUE B PEAKIIUN HUTPO-
BaHus. HykneoduipHOe 3aMelieHre aToMOB BOJIOpOJa B MUPHINHE M XHMHOJIMHE B PEaKIUsIX C
amuioM Hatpus (YnunOabuH) U GEeHMIITUTHEM.

Y11l CoBpemennble pU3NKO-XUMHYECKHE METO/IbI AHAJIHU32 OPraHUYeCKHX BeLeCTB.
Xpomarorpadus, MK-cnexktpockonus.

4 METOAUMYECKHUE PEKOMEHJALIUMU (YKA3AHUSA) IJISA CTYJAEHTOB
O U3YYEHUIO JTUCIIUITJIMHBbI

Opna U3 1enelt JTaHHOW MPOTPaMMBI - IOMOYB CTYJIEHTaM OTIEIUTh 00sI3aTeNIbHBII MaTe-
pHaJl OT BTOPOCTEIICHHOTO MPH CaMOCTOSITEIILHOW paboTe ¢ KOHCIEKTOM WM y4eOHuKoM. He-
CMOTpSl Ha HIMpOYANIIIee PacCIpOCTPAHEHHE COBPEMEHHBIX METOJOB OOYYEHHS M JOCTYIMHOCTh
pPa3HOO00pa3HOro yueOHOro mMaTepuaia B yueOHHKax u B MIHTEpHETE, TONBKO CaMOCTOATENbHAS,
yIOpHasi, €CIM He CKa3aTh TsokENast paboTa Mo KOHCIEKTUPOBAHUIO (JIEKIHH, Y4eOHUKOB, IPYTUX
MaTepI/IaJ'IOB), CaMOCTOSITEIILHOE HAMCAaHUE BAaKHEUIITNX ypaBHeHI/Iﬁ 1 MEXaHHU3MOB, 1 CaMOCTO-
ATEJIHHOE PEIICHHE CHHTETUYECKUX 3a7au CIIOCOOHO MPUBECTU K YCIEXY B U3yUYEHUU OpraHuye-
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ckoil xumud. [IpocnymmBanue Kypca JEKIUH CO30aET OCHOBY JUISl M3YUEHUS OPraHUYECKON Xu-
MHUHU U OXBATHIBAET BCE TEMbI, BRBIHOCUMBIE Ha 3k3aMeH. OIHAKO, MPOCIYILIAHHbIE JEKIIUU, PABHO
KaK ¥ MPOYMTAaHHbIC YUEOHUKU OCTAIOTCS MACCUBHBIM 3HAHUEM JI0 T€X IOp, TOKa HE MPOU30UIET
3aKpeIuieHue Marepuaja Ipu MOJArOTOBKE K Ja00opaTOpHBIM paboTam, MPH HANKUCAHUHU TECTOB,
KOHTPOJIBHBIX pa0OT U aHanu3e omuOoK. To, 4yTo JIerko A0cTaéres — JerKo TepseTcsl WK 3a0bl-
BaeTCs, IPUYEM ITO CIIPABEAIUBO HE TOJBKO IO OTHOLIEHHIO K KypCy OpraHU4eCKON XUMHUHU.

PaGoueit nmporpamMmoii quctuminHel «Opranuyeckas XuMus» IpeayCcMOTpeHa caMOCTOsI-
TesnbHas pabora cTyAeHTOB B o0beMe 144 uwacoB. CamocrosiTenbHas paboTa MPOBOAUTCS C Iie-
JIbI0 yri1yOJIeHUs 3HaHUN 1O JUCIMILIMHE U [IPe1yCcMaTpUBaeT:

- YTE€HUE CTYJEHTaMH PEKOMEHJOBAHHOM JINTEpPAaTypbl U YCBOEHHUE TEOPETUUYECKOIO Ma-
Tepuana JUCUUILINHBI;

- MIOATOTOBKY K Ta0OPaTOPHBIM paboTaM M KypcoBOi paboTe;

- paboty ¢ lHTepHeT - HCTOUYHUKAMU;

- BBIIIOJIHEHUIO TECTOBBIX 33JJaHUH, HAIIUCAHUU KOHTPOJIBHBIX pabOTH cAaue 3K3aMEHOB.

[InanupoBaHue BpeMEHH Ha CaMOCTOSITENbHYIO PadOTy, HEOOXOAMMOIO Ha H3Yy4YEeHHE
HACTOALIEH AUCLUUIUIMHBI, CTYAEHTaM JIy4llle BCET0 OCYIIECTBIATh HA BECh CEMECTP, IIPELyCMaT-
pUBas MPU 3TOM PETYISIPHOE MOBTOPEHUE MIPOUJIEHHOTO MaTepuaia. Marepuai, 3aKOHCIIEKTUPO-
BaHHBIA HA JICKIUAX, HEOOXOJUMO PETYJISIPHO JOMOIHSITh CBEICHUSIMHU U3 JIUTEPATYPHBIX UCTOY-
HUKOB, NPEJCTABICHHBIX B pabodeil mporpamme aucuUIIMHbl «Opranuueckas xumus». [lo
KKIOW U3 TEM JJIsl CaMOCTOSITEJIbHOTO M3YUYEHUs CIeAyeT CHayala MpoYUuTaTb pEKOMEH/10BaH-
HYIO JINTEPATYpPy U NMPU HEOOXOAUMOCTH COCTaBUTh KPATKHI KOHCIEKT OCHOBHBIX MOJIOKEHUH,
TEPMHHOB, CBEJACHUN, TPEOYIOINX 3aIOMUHAHUS U SBJSIOLIMXCS OCHOBOIOJIATAIOIIMMU B ATOU
TE€ME U JUIsl OCBOEHHUS MOCIEAYIOIUX Pa3esioB Kypca.

JInst paclIMpeHns 3HaHUM 110 JUCLUIIIIMHE PEKOMEHIyeTCsl HCIIO0Ib30BaTh VIHTEpHET- pe-
CYpCBI: TIPOBOAMTH MOUCK B PA3IUYHBIX CHUCTEMaX, TaKUX KaK OOIIUE MOMCKOBBIE CHCTEMBI:
www.rambler.ru, www.yandex.ru, www.google.ru, www.yahoo.ru; crenuaabHbIC MOHCKOBBIC
cucreMsl: http://www.chem.msu.su/ rus/elibrary/,http://www.chemnavigator.hotbox.ru/.

CTyaeHT 0JKEH OCBOMTB, IIPEXKJIE BCEro, «rpaMMaTHKY» OPraHMYECKON XUMHUU: TO-
3HAKOMUTBHCSA C KIacCH(pUKaluell U HOMEHKIATypOill OpraHHMYeCKUX COCIAUHEHUH, IMOIYy4YHUTh
HavaJIbHbIE 3HAHUSI O IPOCTPAHCTBEHHOM U AJIEKTPOHHOM CTPOEHUH COEAMHEHUN ¢ KOBaJIEHTHOMN
CBSI3BIO, O TUIAX pa3pbiBa KOBAICHTHBIX CBSI3eW M KiacCU(UKALUK OpraHndeckux peakiuii. OH
A0JI7KeH MOHATHOCHOBHBIE TPUHIIUIIBI TEOPUHU AJIEKTPOHHBIX CMEIICHUH, OCHOBAHHOW Ha WH-
TYKTUBHOM U Me30MepHOM 3 dekTax pa3NuyHbIX TPYNIUPOBOK. Bce 3TH 3HAHUS OH JOJKEH
MOJIy4nTh, U3ydas paznen «TeopeTuyeckue OCHOBbI OPraHUYeCKOM XMMMHU», TJI€ OHU H3JIO-
JKEHbl Ha TpPUMEpE MPOCTEUIINX pPEeaKUUHd MEeXAY KHCIOTaMH M OCHOBaHUsAMH. KucioTHo-
OCHOBHbBIE peaklMy U30paHbl Uil 3TOM 1enu HecitydaiiHo. CorilacHO COBPEMEHHBIM IPEICTaB-
JICHUSIM O TPUPOJE KUCIOT U OCHOBAHUM, MOJABIISIONIEE OONBIIMHCTBO OPraHUUECKUX PeaKIInid
BKJIIOUAET KHCIIOTHO-OCHOBHBIE B3aMMOJEMCTBHs, MO KpaliHEll Mepe, B KayecTBE OTAEIbHBIX
CTaJuu.

Bropasi yacTh mocBsilieHa XMMHUHU OTIIEIBHBIX KJIACCOB coeauHeHuid. 30panHHas mo-
CJIEI0BATEIILHOCTh KJIACCOB TAKOBA, YTO IMO3BOJISET MOCTENEHHO 3HAKOMHUTHCS C HOBBIMHU peakK-
UMM, TOHSATHUSMU W KOHIICTIIIUSIMUA OPTaHUYECKOM XUMHUU C MaKCUMaJIbHBIM COOJIOJIEHUEM
MPUHIUIIA «OT MPOCTOTO K CI0KHOMY». 10 3TOM mpuuKHe B MEPBBIX IJ1aBax U3JIaratoTcs XMMUS
YIJIEBOJAOPOJAOB W METOJbl BBEAE€HHSI B MX MOJIEKYJbl Pa3jJMYHbIX (PYHKUHMOHAJIBHBIX
rpynmi.

[Tocne m3ydyeHHs] alMKINYECKUX aln(aTHYECKUXYIIEBOJOPOAOB OCHOBHOE BHHMMAaHHE
YAEJIIEHO MeToAaM TpaHc(hopMaunu PyHKIHOHAJBHBIX TPYII, PACCMOTPEHA XUMHUSI TaJIOT€H-
MIPOU3BOHBIX, METAIJIOOPTAaHUYECKUX M JIEMEHTOOPTaHUYECKUX COEIUHEHHM, CIIUPTOB, allbJie-
TH/IOB U KETOHOB, KAPOOHOBBIX KUCJIOT M UX MPOU3BOIHBIX, AMUHOB M COJIEH JMa30HUS. 3aKaH-
YUBAETCSl U3YYEHHE MHOI000pa3usi OpraHMueCcKUX COeIUHEHUN PacCMOTPEHUEM XUMUU HEKOTO-
PBIX TETEPOLUKINYECKUX COSAMHEHUM M BaXHEUITUX OMOOPTaHUYECKUX CYOCTpaTOB - yTJIEBO-
JI0B, O€JIKOB U HYKJIEMHOBBIX KUCIIOT.
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H3y4yenne opraHu4ecKUX COCAUHEHUI IPOBOAUTCH 110 CICAYIOLIEMY ILIAHY.

«Homenksatypa». [IpuBoaarcs npumepsl Ha3BaHMN HanOojee THUIIMYHBIX HpPEICTaBU-
Tenel maHHoro kiacca. Ilpeanourenue otnaercs cucremarudyeckod HomeHkiarype MIOITAK.
Bmecrte ¢ TeM ynoMMHaIOTCS M TPAAULMOHHO MPUMEHSEMbIE TPUBUAIbHBIE Ha3BaHUs, & TAKKe
Ha3BaHUs 10 pajuKalibHO-(DYHKIMOHAIBHON HOMeHKIaType. To ke OTHOCUTCSA U K Ha3BaHMUAM
COCIMHEHUH B CXeMaX OPraHUYECKUX PEaKLUM.

«Cnoco0b1 nostyuenus». PaccmaTpuBaroTcsi MeTo/Ibl, HanboIee MUPOKO MPUMEHsEMbIe
B MPOU3BO/ICTBE M B MpENapaTUBHBIX JIAOOPATOPHBIX CHHTE3aX. Peakiuu, COCTaBISIONIME OCHO-
By 3THUX METOJIOB, MOAPOOHO paccMaTpUBAIOTCS B paszzenax «Peakuum» COOTBETCTBYIOLIMX
KJIACCOB.

«Du3nyeckue cBoiicTea U crpoeHue». Kak npasuio, nogpobHo obcyxaaercs cTpoe-
HHUE TPOCTEHIIEro MpeaCTaBUTENs COOTBETCTBYIONIETO Kiacca. OOCyxIeHue BeAeTCs Kak B Tep-
MHHAaX 3JIEKTPOHHBIX 3()(HEKTOB U TEOpUM pE30HaHCa, TaK U B paMKax TEOPUU MOJIEKYJSPHBIX
opbutaneli. OTU JaHHbBIE IO3BOJISIOT OLEHUTh IOBEACHHE COOTBETCTBYIOIIMX COEAMHEHUN B
IIPOCTEHIINX OJHOIIEKTPOHHBIX PEAKLIUAX.

«Peaknmm». PaccMaTpuBaroTcsi cBeieHUsI 0 Haubosee BaXKHBIX XUMUUYECKUX MTpEBpaLLe-
HUSIX COEIMHEHUN JAaHHOTO Kjacca.

«HaunOosiee BakHble NpeACTABUTENN». AHAIU3UPYIOTCS JaHHbIE O MPOMBIIIEHHOM
IPOM3BOJICTBE, (PU3UYECKUX CBOMCTBAX M NMPAKTMYECKOM NPUMEHEHHH Haubojee BaXKHBIX CO-
€MHEHUI COOTBETCTBYIOIIErO Kilacca.

IIpakTHKyM 110 OPraHM4YeCKOM XMMHH IIpeIIaracT BO3MOXKHOCTh Ha NMPAKTHUKE 3aKpe-
IIUTh [TOJIyYEHHbIE TEOPETUUECKHUE 3HAHUS U XMMUYECKUM ITyTEM IO3HATh CTPOEHHME U CBOICTBA
OpraHMYECKUX BewecTB. K BBINOJIHEHHUIO NPAKTHUKYMa CIEAYET NPHUCTYIATh I10CJIE€ OCBOCHMS
TEOPETUYECKOro MaTepuara.

YroObl B MOJIHOW Mepe NMPEeACTaBUTh IPOLIECC CTAHOBJIEHUS COBPEMEHHOM OpraHMYecKon
XUMHUH B HCTOPUYECKON PETPOCIIEKTHBE, pEKOMEH1yeTcsl 00palaTh BHUMAHUE HA XUMHUKOB -
ABTOPOB OTKPBITHA TeX WM MHBIX OpraHuveckux peaxknmii. [Ipu sTom TOT dakr, yro 3Ha4u-
TEJIbHOE YHCIIO YKA3aHHBIX PEaKLIMi M3y4eHO MHOTHME I'OJ(bl TOMY Ha3aj, HE JIOJKEH BBOJAUTH B
3a0iyxaeHre. MbICib O TOM, YTO (hOPMUPOBAHHE OPraHMYECKONW XMMUHU Kak HayKH JIaBHO 3a-
BEPILIEHO U BCE OPraHMYECKHE PEaKIMH YK€ OTKpPbIThI, HeBepHa. COBpEeMEHHAsl OpraHUyecKas
XMMHUS - OJTHA U3 HanboJsiee TMHAMUYHO Pa3BUBAIOIIMXCS XUMUUYECKUX JUCHUILIMH. ExeroaHo uc-
CIIEZIOBAaTENM OTKPBIBAIOT COTHU HOBBIX OPTaHUYECKUX PEAKIMI, CUHTE3UPYIOT IECATKHU ThICAY
HOBBIX COEIUHEHUI. DTOT MOTOK HOBOHM MH(OpMaIMU, HECOMHEHHO, TpEOyeT MOCTOSHHOTO CO-
BEPILIEHCTBOBAHUS TEOPETUYECKUX MOJIXOJ0B, KaK B OLIEHKaX PEaKIMOHHOM CIIOCOOHOCTH Oopra-
HUYECKUX COCIMHEHUH, TaK U B CTPATErMM OPraHUYECKOI0 CUHTE3A.

[Ipexxne yeMm NpUCTYNUTh K BBIMOJIHEHUIO 33JaHUN JUIsI CAMOKOHTPOJISI, CTYy/I€HTaM HeoO0-
XOJMMO M3YYHUTh PEKOMEHIYEeMYI0 MO KaxIoi Teme nutepaTypy. OOmuUI CHUCOK y4yeOHOI,
y4e0HO-METOIMYECKON W HAYyYHOW JMUTEpaTyphl IPEJCTaBICH B OTAEIBLHOM pasfelie MocoOus.
Kpome Toro, B IEKIIMOHHOM Kypce MO KaXJI0H TeMe yKa3aHa OCHOBHAs M JOIOJIHUTEIbHAS JIU-
Teparypa.

Pexomenaanmum K H3y4eHHIO OTACJBHBIX TEM Kypca:

[Ipn m3yuenunm Ttembl «OCHOBBI HOMEHKJIATYpPbl OPraHMYECKHUX COEIUHEHMI» ocoboe
BHUMaHUE clielyeT oOpaTUTh Ha 3aMecTuTenbHyo HoMeHknatypy (MFOITAK). 3naTh ocHOBHBIE
MPUHIIMIIBI TOCTPOCHUSI HA3BAHUN OPraHUYECKUX COEIMHEHUH, MOHITHUS POJOHAaYalIbHAsL CTPYK-
Typa, XapaKTepUCTHUUECKHUE T'PYIIIbI, 3aMECTUTENb, paaukan. Ha3BaHus OCHOBHBIX KJIaccoB Op-
FaHUYECKUX COEIMHEHHM, CII0OKHBIX MOJIH - U TeTepOoyHKIIMOHATBHBIX COSMHEHHH.

IIpu u3yuenun temsl «TUnbl CBA3EH, MIPOMEKYTOUHBIE YACTUIBl B OPIraHUYECKUX pEaK-
usX. DJIEeKTpOHHbIE 3P PEKThD 0c000€ BHUMAHUE CIEeIyeT OOpaTUTh Ha XapaKTep pa3phiBa CBS-
3¢l B OPraHMYECKUX COCEJAMHEHMSX, NMPOMEXKYTOUHBIX YacTUIBI, (paguKaibl, KapOOKATHOHBI,
KapOaHMOHBI), a TaKXKe 3JIEKTPOHHBIE d3(PDeKTh 3aMecTuTeNel (MHAYKTUBHBINA, ME30OMEPHBINH) U
UX BJIMSIHHAE Ha YCTOMUMBOCTh PaJMKaloB, KApOOKATMOHOB U KapOaHUOHOB.

[Ipu u3yuenun tembl «KUCIOTHI 1 OCHOBaHUS» CeAyeT 0OpaTUTh BHUMaHUE Ha KHUCIOTHI
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n ocHOBaHHUs bpeHcrena m JIprouca, conpspkeHHbIE KUCIOTHI U OCHOBAaHHUS. Y CBOMThH MPUHLUIT
ITupcona.

[Ipu uzyuyenuu temol «Crepeoxumus» ocod00e BHUMaHUE ciaeayeT oOpaTUTh Ha CIIOCOOBI
H300pakeHHs] MPOCTPAHCTBEHHOIO CTPOEHHS MOJEKYN ¢ SP3-rHOPUIM30BAHHBIME YIIEPOIOM:
KJIMHOBUJIHBIE TPOEKUUH, '"JeCONUibHbIE KO3Jbl", npoekunu HproMmeHa. YcBOUTH NOHATHUSA
«KOH(pOpMAITUI», «KOHPOPMEPHD», aCHMMETPUUECKUN aTOM yTriepoja, OTIndue KOH(pOopMaui
OT KOH(pUrypauu, npuHIuNn R,S-HOMEHKIIaTypbl 3HAHTHOMEPOB, Npoekuun duinepa, n3odpa-
JKEHUE MOJICKYJbI JaHHOTO COCIUWHEHHUS C TIOMOIINBI0 PA3JIMYHBIX MPOCKIIMOHHBIX (Op-
MYJI,IIEPEX0]] OT OJIHOM MPOEKIIMOHHOM (POPMYJIIBI MOJIEKYJIBI K APYTOH.

N3yuenue cruenyromux pasienoB (BaXHEHIIMX KJIACCOB OPraHMYECKUX COCAMHEHUN)
MIpPEANoJaraeT 3HaHue:

1) Ha3BaHuii HanOOJICe THUIMMYHBIX MPEICTABUTENICH JTaHHOTO Kjacca (IPeanoYTeHUE OT-
naeTcs cucteMarnueckord HomeHkiarype MIOITAK),

2) METOJIOB CHUHTE3a, HarboJiee MMPOKO MPUMEHSIEMBIX B IPOU3BOJICTBE U B J1ab0OpaTopu-
X,

3) cTpoeHHe MPOCTENHIIEro NMPEACTaBUTENS COOTBETCTBYIOLETO Kiacca (KaKk B TEpMUHAX
ANEKTPOHHBIX 3()D(PEKTOB U TEOPHH PE30HAHCA, TAK U B paMKaX TEOPHH MOJIEKYJISIPHBIX OpOHTa-
nen),

4) nauOoiee BaKHbIE XUMUYECKUE MPEBPALICHUS COCTMHEHUN TAaHHOTO KJacca, OCHOB-
HbIE MEXaHU3MBbI PEaKIIUH,

5) cBeaeHNsS O IPOMBILIUIEHHOM MTPOU3BOJICTBE, (PU3MUYECKUX CBOMCTBAX U MPAKTUYECKOM
IPUMEHEHUN HanboJiee BaXKHBIX COEMHEHUI COOTBETCTBYIOIIETO KJlacca.

Pa3bsicHeHUs1 110 MOBOAY PadOTHI C TECTOBOI CHCTEMOMKYpCA.

[locne u3yueHus OCHOBHBIX pa3ziesioB Bam mpennararorcs 3a1adu, Ha OCHOBAaHUU KOTO-
PBIX COCTABJISIFOTCS] BApUAHTHI KOHTPOJIBHBIX paboT, MpeayCMOTPEHHBIE ITporpaMMoii. B mocobue
BKJIFOYEHBI TECTOBBIC 3aJaHusl JUIsl IPOBEPKHU OCTATOUHBIX 3HAHUH IO MPEIMETY (Takasi IpoBepKa
MPOXOIUT HAa YETBEPTOM KypCE B CETbMOM CEMECTPE).

Tect cocrout u3 yacteit A (¢ BpiOOopoM oTBeTa), B (3aganus Ha cooTBETCTBUE, TUOO HE-
CKOJIBKO MpaBWIbHBIX OTBETOB), C (BBl JOMKHBI AaTh pa3BEPHYTHIM OTBET CAMOCTOSATEIHHO).

Kaxnpiii TecT ornenuBaetcs no 40- 6anpHOM mkane (dyacth A-1 6amr, gacte B-2 Gana,
yacte C-3 Gamnna).

Tema cunraercs ocBoeHHOM, ecinu Brl nanu He menee50% npaBuiIbHBIX OTBETOB.

CoBeTbl 110 MOATOTOBKE K IK3aMEHY M 324eTy:

[Ipu moAroToBKe K SK3aMEHY M 3a4eTy 0co00€ BHUMaHUE CJelyeT oOpaTUTh Ha CIEAyI0-
II€ MOMEHTBI:

1. Teopernyecknii Marepuasl ClieayeT MOBTOPUTh B MOPSAKE, MPELYCMOTPEHHOM IIpO-
rpaMMoii, oOpaiasi 0co00e BHUMAaHHE HAa TEHETHUYECKYIO CBsI3b MEXAY Pa3iMYHBIMH KjaccaMu
OPraHUYECKUX COCTUHECHUM.

2. BBINOTHUTB BCE PEKOMEHIyEMbI€ MPAKTUUECKUE 3aJaHNUS.

OmnbIT mpueMa SK3aMeHa U 3a4eTa BBISBUII, YTO HAMOOJBIIKE TPYAHOCTH MIPH TIPOBEICHUH
HK3aMEHa U 3a4eTa BO3HUKAIOT M0 CIEIYIOLIUM pa3/ieiam:

- Crepeoxumusi. OnTuueckas nzomepusi. AGCOIIOTHAS KOHPUTYpaLys.

- DIEKTPOHHOE CTPOECHUE OPraHMYECKUX COeIMHEHUI. B3anMHoOe BlMsIHME aTOMOB B MO-
nekyJsie. UaTepnpeTanus ¢ mo3uuid JIEKTPOHHON TEOPUH.

- MexaHu3MBbI peakiui.

Jlst Toro uyTOoOBI M30€KaTh TPYAHOCTEH IPH OTBETaX MO BBIIICHA3BAHHBIM pa3feiiaM, pe-
KOMEHAYEM:

1) cucTeMaTHYeCcKH TOTOBUTHLCS K 3aHITHSM,

2) He OTPaHUYMBATHCS 3ayYMBAHHEM TEKCTa, a UCKATh MPUYNHHO-CIICIACTBEHHbBIC CBSI3H,

3) MOAKPEIISITh TEOPSTUICCKUE 3HAHKS PEIIICHUEM 3a/1a4.

Pexomenaanuu no padore ¢ JJUTEPATYpPOIi:

[Ipu u3yvyeHnr AUCHUIUIMHBI 0CO00€ BHUMAaHHE CIIEyeT 00paTUTh Ha CIEAYIOLIue JUTe-
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paTypHble UCTOYHHUKU:

1. VBanos, B. I'. Opranunueckas xumusi: yue0. mocodbue it CTYACHTOB BBICIIL. Te[. yueO.
3aBeaenuit / B. I'. IBanos, B. A. I'opaenko, O. H. I'eBa. — 4-e u3z., ucnp. — M.: M3naTenbckuid
HeHTp «Axanemus», 2008. — 624 c.

2. TpaBenp, B. ®. Opranndeckas XuMus: Y4eOHUK IS CTYACHTOB By30B, O0YYarOIIHXCS
M0 HaNpaBICHUIO «XUMHUYECKas TexHoJorus u omorexHomorus» / B. @. Tpasenb. - M.: UKI]
Axanmemknwmra, 2005.-T. 1. - 727 c.

3. Tpasenb, B. ®. Oprannyeckast XuMusi: Y4eOHUK IJIs1 CTYJCHTOB BY30B, 00Y4arOIIX-
Cs1 TI0 HAINpPaBJICHUIO « XUMHUYECKask TEXHOJIOTHS U OnoTexHosorus» / B. @. Tpasens. - M.: UKL
Axanemknwmra, 2005. - T. 2. — 582 c.

PexomMeHannu 10 HAMUCAHUIO KYPCOBOH padoThI

KypcoBas pabora — ogHa U3 00s3aTeNbHBIX (OPM y4eOHO-UCCIEIOBATEIBCKONW PaOOThI
CTYJI€HTa, BBINOJIHIEMas B MpeesiaX 4acoB, OTBOJUMBIX HA CAMOCTOSITEIbHOE U3YUYEHHE AUCIIU-
wHel B cootBeTcTBUU ¢ PI'OC BO. Kypcosas paboTa BeinosHseTcst B coorBeTcTBHH ¢ [Tomo-
JkeHueM o KypcoBoii pabore (mpoekte) B PI'BOY BO «bI'TIV».

1. ITpexne 4yeM NpUCTYIIUTh K HAMCAHUIO pabOTHI ceyeT HaMEeTUTh MPUOIU3UTEIbHBIN
IUIaH PACMOJIOKEHUS MaTepHraa.

2. PaboTa momKHa MMETh: THUTYJBHBIA JIMCT, OTJIaBIIEHUE, BBEJCHUE, 0030p JINTEpaTyphI
0 3aTparuBaeMbIM BOIIPOCaM, U3JIOKEHHE U 00CYXICHUE Pe3yIbTaTOB pabOThI, OMHCAHUE JKC-
NIEPUMEHTA, BBIBO/IbI, CIIMCOK JIUTEPATYPHI U, B HEKOTOPIX CIyYasX, HPUIOKEHUS.

3. Uro kacaercs ohopmIIeHUSI TUTYJIBHOTO JIMCTA, CIIUCKA TUTEPATyPhl, OMMUCAHUS IKCIIe-
PUMEHTa, TO OHH JOJKHBI OBITh BBIJIEP’KaHBI B CTPOTOM COOTBETCTBHH C HOPMaMHU, IPUHSATHIMU
B TIOJIO)KEHUU O TOPSJIKE HAMKMCAHUA KypPCOBBIX padoT. bosbliioe BHUMaHKE TOJKHO OBITH yjie-
JICHO JTUTEPATYPHOH IPaMOTHOCTH, YETKOCTH U BBIPA3UTEILHOCTH TAOIUII, TPAPUKOB U CXEM.

4. TutynbHBIN JTUCT, BBEJCHHE U BBIBOJIbI OOBIUHEE 1I€TIeCO00pa3Hee MucaTh Mocje Toro,
KakK BCs paboTa y)ke HamucaHa U €CTh BO3MOXHOCTh OIICHUTH €€ B 1ejoM. Onucanue 3KCrepH-
MEHTa HaJI0 TOTOBUTH 10 YacTsM, [0 MEpe €ro BhINONIHEeHUs. Hannune takoro poja "3arotoBok”
XOPOIIO OTPEIAKTHPOBAHHBIX, CHIIBHO YIpOIIaeT padoTy. BecbMa jxenaTenbHO TaKke, YTOObI U
0030p nuTepaTypbl ObLT BYEpHE HAMKMCAH 33/I0JIT0 1O OKOHYAHUS SKCIIEPUMEHTA.

5. KypcoBas pabota siBisieTcst OQUIIHAIBHBIM TOKYMEHTOM, TI0O9TOMY €€ THUTYJIbHBIN JIHCT
JOJI’KEeH OBITh 0()OPMIIEH B COOTBETCTBUU C TPEOOBAHUSIMHU.

7. OrnaBieHue pa®oOThl B IIEPBOM BapUaHTE JEJaeTcss B CaMOM Hauajie, TaKk KaK OHO
JOJIKHO OTpa)kaTh CTPYKTYPY pabOThI, BBISBIATH JIOTMUECKHUE B3AUMOCBS3H OTAEIBHBIX YaCTEH.
WNnorna ynoOHO 1u1aH caenathk B BUjE oryaBieHus. OKoHYaTeIbHOE OTJIaBICHHUE COCTABIISETCS B
CaMOM KOHIIE paboTBhI.

7. BBeneHue JOMKHO KpaTKO U3Jarath LEidb M 33Ja4d, CyUIHOCTh pabOThl, a TaKkKe OC-
HOBHBIE ITyTH €€ BBINOIHEHUs. IMEHHO 371eCh cllelyeT yKa3aTh Ha TEOPETHUECKYIO MJIU MPaKTH-
YECKYI0 3HAUUMOCTh paboTsl. HeobxonnmMo Takke moJ4epKHYTh, €CIM paboTa WK 4acTh €€ 3a-
BepIlieHAa U HAMpaBJIeHA B MeYaTh /MU MOXKET OBbITh YK€ OMyOIMKOBaHa/.

Bo BBeaeHuu mznararotcsi He BBIBOJBI, a, IJIaBHBIM 00pa3oM, 3HaYMMOCTh paboTsl. MHO-
I'71a OJIE3HO 37Iech OOBSICHUTH PacloyiokeHne Marepurana B Bameit pabote.

8. Heo0XxoaumMo CKpymyse3HO TOYHO OroBapuBaTh B paboTe, Kakue M3 HCIOJIb3YyEMbIX
JTAHHBIX MOJXY4YeHbl TMYHO Bamu, u yka3aTh (aMIIUIO UCTIOIHUTESL.

9. BbIBOJIbI JOMKHBI OBITh KPaTKUMH, MOHATHBIMH U oOematomuMu. Kaxnoe otnensHoe
MOJIOKEHHE JI0JKHO OBITh 3aHYMEPOBAHO.

10. B xoH11e paboThl B BUJIE MPUTIOKEHUM OBIBACT MOJIE3HO MOMECTUTh TAOJIHIIBI, YepTe-
KU, KPUBbIE, CIIEKTPHI.

11. TutynbpHBINM JHCT, OIVIABIICHHE HE HyMepYrOTCs. Hymeparus npou3BoauTcs ¢ IepBOU
CTpaHUIIbl BBEACHUS. JTa CTPAHUIIA MOJTydaeT HoMep 3.

12. Tlpu cocTaBieHUU TUTEPATYPHOTO 0030pa cieayeT oOpamarh 0co00e BHUMaHHE Ha
MCUEPIIBIBAIOIIUI TOA00p TUTEPATYPhI, XOTS ObI [0 CPABHUTEIILHO Y3KOMY BOIIPOCY.

13. B GonbpIIMHCTBE CiIy4yaeB ClIEeQyeT pacrojiaraTe MaTepuail He MPOCTO B HCTOPUUYECKON
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MOCIIE0BATEIbHOCTH, & HA OCHOBAaHMM XUMUYECKON JIOTHKHU, KPUTUYECKH OCMBICITUBAs JaHHbIE
U B3IJISAIBI PA3IMYHBIX aBTOPOB. He cienyer cpaBHUBATH 0€3 JOJKHOTO yYeTa BPEMEHU JIaHHbIE,
MOJTy4YEHHBIE B [TPOLIUIOM BEKE U B HAILIU JHH.

14. JIutepaTypHbIii 0030p HE JOHKECH OBITh (OPMAITBHON CBOAKON TuTepaTypsl. Heobxo-
JUMO TIpOaHalIM3UpOBaTh JIUTEPATypHbIE JaHHbIC, [MOKA3aTh CBOE OTHOLIEHHUE K HUM, MOXKET
OBITh HAMETUTH HEKOTOPBIC ITyTH BBIICHEHUS TEMHBIX YYacTKOB. POJIb TOTO MM WHOTO aBTOpA,
paboTaBiiero B JaHHOW 00JIacTH, Tak e JoJbKHA ObITh Mpoaymana. He kaxayro damumimio cie-
JYeT Ja’ke U YIIOMUHATh B TEKCTE - IOCTATOYHO TOI'0, YTO OHA OYJET B CIIUCKE JIUTEPATYPHI.

15. W3znaras cymiecTBo COOCTBEHHOM pabOTHI, CTapalTeCh Y€TKO MOKa3aTh, YTO CAEJIAaHO,
KaK CJI€JIaHO, KAKUE BBIBOJBI CIEAYIOT KaK U3 MOJyUYEHHBIX JaHHBIX, TAK U IIPU COIOCTaBICHUU
UX C JUTEpaTypHbIM MarepuaioM. Hamo BHUMATENbHO CIEAUTH 3a TeM, YTOOBI CBOM MaTepuai
HE CMELIMBAJICS Y YUTAIOLIETO C JIMTEPATYPHBbIM, TO €CTh YUTAIOLIEMY JTOJIKHO OBITH SICHO, UTO
HOBOro jaana pabota. B sTom paszmene meHnswine Bcero mecra st mabnona. Kaxnas pabora
JIOJDKHA OBITH U3JI0KEHA CBOMM OCOOBIM criocoboMm. Jleno aBTopa HaliTu HanOosee yJauHblid Ba-
pHUAHT.

16. B TekcTe, B COOTBETCTBYIOIIMX MECTaX, JOJIKHBI ObITh JaHbl OTCHUIKM K TaOuuLaM
WIH PYTOMY HIUTIOCTPATUBHOMY MaTepuaiy.

Ecnu B paboTe MHOTO MILTIOCTPATHBHOIO MaTepHaia, TO Lenecoodpa3Ho ObIBaeT cocra-
BUTh OTJAETbHBIA yKa3aTenb TaOnuil Ui pucyHKoB. Kaxmas Tabnuma, rpaguk UIM PUCYHOK
/cnieKTp/ JOIKHBI UMETh HE TOJIBKO HOMEP, HO U Ha3BaHHE /TIOJIITHCH/.

17. KypcoBas paboTa JoKHA CBUJIETEIBCTBOBATH 00 YMEHHH aBTOPa TOYHO IMOJIb30BATh-
Cs1 HAy4YHOU TEPMUHOJIOTHEM.

18. DkcniepuMeHTaabHas YacTh JIOJDKHA HAYMHATHCS OMMCAHUEM HCIOIb3yEeMbIX MpHOo-
POB U METO/OB HCcienoBanus. Tak, MpyU OMUCAHUH METOJa CHEKTPO(POTOMETPUN UCTIEKTPOdO-
TOMETpa HEOOXOAMMO yKa3aTh MapKy MmpuOopa, YCIOBHS 3alUCH CIEKTpa (pacTBOPUTEIND), pa3-
MepbI KIOBETHI, TOJIIMHY MOTJIOLIAIOLIETO CI0sI, KOHLEHTPALMIO JIJIsl pACTBOPOB.

19. OpurnHanbHBIM SKCIIEPUMEHT JOHKEH OBITh OMKMCAH MO BO3MOXHOCTHU MOJPOOHO.

20. Criucok nuTepaTypbl AOKEH ObITh OOPMIIEH B MOPSIIKE YIIOMUHAHUS HCTOYHUKOB B
TEKCTe, TJIe OHU OTMe4aeTcs apabckumu nudpamu, 3aKIOYCHHBIMU B KBaJpaTHbIE CKOOKU.
CchUTKM Ha MHOCTPAaHHBIE UCTOYHUKH IPUBOATCS Ha sI3bIKe opurnHana. Ha HeonmyOnuKoBaHHBIE
MaTepHalibl CCbUIKM He JomnyckatoTcs. He cieayer moa ofHMM HOMEpOM JlaBaTh CChUIKM Ha He-
CKOJIbKO paboT.

YueoH0-MeTOIMYECKOE 0DecTiedeHHEe CAMOCTOATEIbHON PadOThI CTY€HTOB MO AUCIHUTIHHE

KosnuyecTBO Yacos,
o B COOTBETCTBUMU C
Ne HanmeHnoBanue ®opMbI/BHIBI CAMOCTOSITEILHON pa- yueGHo-
pasaena (TemMbl) 00ThbI TeMATHICCKIM
IUIAHOM
1. | Teoperuueckue ocHOBbI | M3ydueHne OCHOBHOM JTUTEPATYPHI 18
OpPraHN4eCKON XUMHUH W3yueHne JOMOTHUTEIBHOMN JIUTEpaTyphl
Odopmienue 1adbopatopHOt pabOTHI
[ToaroToBka otyera o 1a6OPaTOPHO
pabore
Pentenue 3anau
2. | YrneBomopoms! anuda- N3y4yeHne 0CHOBHOI TUTEpaTyphl 26
TUYECKOTO psiia U X po- | M3ydueHue NONONIHUTENBHON JIUTEPATyPhl
W3BOJIHbIE Odopmnenne nabopatopHoit paboThI
[ToaroToBka oTyera o J1a6OPaTOPHO
pabore
Pemenue 3anau
3. | YraeBomopons! apomaru- | VM3ydeHrne OCHOBHOM JIUTEPATYPHI 14
4ECKOI'0 psifia M MX npo- | M3ydeHune 1On0JHUTENBHOMN JIMTEPATYPhI
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HU3BOAHBIC

Odopmitenne nabopaTopHoii paboThI
[ToaroroBka oT4era mo gadbopaTopHOI
pabore

Pentenue 3anau

AJIBI[GI‘ Uabl, KETOHBI U
Kap6OHOBBIC KHCJIOTBI

N3yueHne 0CHOBHOM JIMTEPATYpPBI
W3y4eHue qOMONMHUTEIBHON JTUTEPATY Pl
KoHcnektupoBaHre 3y4eHHbBIX UCTOY-
HUKOB

Odopmrnenune nabopatopHoit paboThHI
Pentenue 3anau

18

A3oTcojepkaiiue opra-
HUYECKUE COCTUHEHHSI

N3yueHne OCHOBHOM JIMTEPATYpPBI
W3y4eHue qOMONMHUTEIBHON JIUTEPATY Pl
KoHcnekTupoBaHre n3y4eHHbBIX UCTOY-
HUKOB

Odopmrnenue nabopatopHoit paboThI
Pentenue 3anau

COop marepuana ajsi BBITOTHEHUS Kyp-
coBoii paboTsl. [loaroroska TekcTa Kyp-
COBO# pabOTHI.

12

YrineBoab!

W3ydeHne OCHOBHOM JINTEPATYPhI
W3ydenne qOMOTHUTEIBHOMN JIUTEPaTyPhl
KoHcnekTnupoBaHue n3y4eHHBIX UCTOY-
HUKOB

Odopmnenne nabopatopHoit paboThI
Pemenne 3anau

COop maTepuana Jisl BBIIIOJIHEHUS Kyp-
coBoii pa0oTsl. Ilogroroska Tekcra Kyp-
COBOM pabOTEHI.

10

I'eTeponMKIM4ECcKUe CO-
eUHEHUs

N3yueHne 0OCHOBHOM JIMTEPATYpPBI
W3yueHne JOMOTHUTEIBHOMN JIUTEpaTyphl
KoHcnekTnpoBaHue n3y4eHHBIX UCTOY-
HUKOB

Pemenne 3anau

CO6op marepuana A BBITIOJTHEHUS Kyp-
coBoii paboTsl. [logroroska Tekcra Kyp-
COBOM pabOTBHI.

10

CoBpemeHHble (pu3HKo-
XUMHUYECKHUE METO/IbI
aHajIn3a OpraHn4CCKuX
BEILECTB

N3yueHne 0OCHOBHOM JIMTEPATYpPBI
W3yueHne JOMOTHUTEIBHOMN JIUTEpaTyphbl
KoHcnekTnpoBaHue n3y4eHHBIX UCTOY-
HUKOB

COop maTepuana Jisl BBIIIOJIHEHUS Kyp-
coBoii pabotsl. [lonroroBka Tekcra Kyp-
COBO# pabOTHI.

UTOoro

116

5 IPAKTUKYM IO JUCHUIIJINHE

IInan 1a0opaTOpHBIX 3aHATHH

Tema 3ansaTHA Tema s1abopaTopHoii padoThI

Bcero ua-
COB

5 cemecTp

Teopernueckrne 0CHOBBI OpraHuye- TexHuka GezonacHocTH npu padoTe

CKOUW XUMHUH

B JIa0OPAaTOPUHU OPraHUUECKON XH-

4
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mun. [IpaBuna Benenus nadopa-
TOPHOTO XYpHAaJa.

2. | Metoapl BBIICICHHS U OYUCTKH Op- MeTo/1b1 BBIICTICHUS. M OYHCTKH 4
TAaHUYECKUX COCIMHEHHIM OpPraHUYECKUX COCAMHEHUN
3. | Ompenenenne Temneparypsl mwiasie- | OnpesneneHue TemMnepaTypsl IIaB- 4
HUS, TEMIIEpaTyphl KUIICHUS U TIOKa- | JIGHUs, TeMIIepaTypbl KUIIEHUS U
3aTess MPeJIOMIICHHSI BEIIECTB MOKA3aTeJsl MPEJIOMIICHHSI BEIIECTB
4, | KauecTBEHHBIN 2JICMCHTHBIA aHAJIN3 KauecTBeHHBIN 3JIeMEHTHBIN aHa- 4
OPraHU4YeCKUX COCAMHEHUI JI3 OPraHUYECKUX COEAUHECHUIN
5. | AnkaHsl AJKaHbI 4
6. | Ankensl AJIKEeHbI 4
7. | AnTKuHBI AJIKVUHBI 4
8. | Nanorenonpoun3BoaHbIE aTU(aTHIC- ["asorenonpoun3BoiHbIe anudaTu- 4
CKHUX YTJIEBOJIOPOJIOB YECKUX YTIICBOJIOPOIOB
9. | CoupTsl U IPOCTHIE YPUPHI O1HOATOMHBIC CITUPTHI 4
10. | MHOTOATOMHBIE CITHPTHI MHOroaToMHBIC CIUPTHI, POCTHIC 4
3(HUpBI, CI0KHBIC YPUPHI MUHE-
PABHBIX KHCIIOT
11. | ApomaTtuueckue yrieBo0poibl ApomaTuyecKkue yriieBoA0pPOIbl 4
12. | Apomatuueckue yrieBo10pOabl ApoMaTudecKue yriieBoA0POIbI
CKOHJICHCHPOBAHHBIMHU OCH30JIbHBIMU | CKOHJICHCUPOBAHHBIMH OCH30JTb-
sIpaMu HBIMHU JIpaMHU
13. | deHoubl DeHoJIbI 4
6 cemecTp
14 | Anpneruasl U KETOHBI AJpIeruipl 1 KETOHBI 4
15 | MoHOKapOOHOBBIE KHCIOTHI M HX MoHOKapOOHOBBIE KHCIOThI 4
MIPOU3BOJIHBIC
15 | JIuxapOOHOBBIE KUCTOTHI JlnkapOOHOBBIE KUCIIOTHI 4
17 | HempenenbHble, THAPOKCU- U OKCO- HenpenenbHble KUCIOTHI U KHUPHI 4
KapOOHOBBIE KUCIIOTHI
18 | 'mApOKCUKUCIOTHI ['MAPOKCUKUCIIOTHI 4
19 | AMuHBI AMHHBI 4
20 | Inazo - 1 a30COeTMHCHHS Jlna3o - u a30CoeAMHCHHS 4
21 | AMHUHOKHCIIOTEI, ENTHUIBI U OENIKH AMUHOKHCIIOTEI 4
22 | MoHocaxapusl Monocaxapuabl 4
23 | Tlonucaxapusl Hucaxapupl 4
24 | Ilonmcaxapuapl ITonucaxapuasl 4
25 | CoBpeMeHHbIE (PU3UKO-XMMUYECKHE Xpomarorpadus 4
METOIbI aHAJTN3a OPTAHUYECKUX Be-
LIECTB
26 | CoBpeMeHHbIE (PU3UKO-XUMUYECKHE N3yuenne 6MOIOrMYECKUX MaTepU- 4
METOJIbI aHAJTN3a OPTAHUYECKUX Be- anoB MeTosioM MK-criekTpockonu
LIECTB
NUTOIO 104

Jlabopamopnan paooma Nel
Texnuka o6e3onacnocmu npu pabome ¢ rabopamopuu opzanuyeckoit xumuu. Ilpaguna
6e0eHUs 1aDOPamopHO20 HCypHaa.
Oobuwue npasuna.
Pabora B xumuueckoi 1abopaTopuu CBA3aHa C HEKOTOPOM OMAcCHOCTBIO, MTOCKOJIBKY MHO-
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r'Me BEIIECTBA B TOM MM NHOW CTETEHH SIOBUTHI, OTHEONIACHBI M B3PbIBOOMACHHI.

B03MOXHOCTh HECYACTHBIX CIy4aeB MOXKET ObITh MCKJIIOYEHA MPH BBHIIIOJIHEHUU BCEX MEP
PEJOCTOPOKHOCTH.

CymiecTByIOT 00IIME NpaBUIIa, BBIIOJHEHHE KOTOPBIX 003aTeIbHO JJIs KaXJI0ro padora-
IOLIETO B JIa0OPaTOPUU HE3aBUCUMO OT TOI0, KAKOW SKCIIEPUMEHT OH BBINOJIHSET.

1. PabGorate ogHOMy B J1a0OpaTOpUMM KATErOPUYECKH 3aIpPELIAcTCs, TaK KaK B CIlydae
HECUacTHOro ciydas OyJeT HEKOMY OKa3aTh IIOMOILb IOCTPaJaBIIEMy U JIMKBUIUPOBATh IO-
CJIEJICTBUS aBapUU.

2. Bo Bpems paboThl B J1aOOpaTOprK HEOOXOIUMO COOJIIOIATh YUCTOTY, THIIHHY, MTOPSIOK
U TIpaBUJIa TEXHUKH O€30MaCHOCTH.

3. Kaxplil paboTaromiuii 10JKEeH 3HaTh, I71€ HAXOAATCS B Ja0OpaTOpPUM CPEACTBA IPOTH-
BOIIO’KApHOM 3allIUTHI U alTeuKa, COoAepKallas Bce HeoOX0auMoe JUIsl OKa3aHUsl NEpPBOM Meau-
[IAHCKOW ITOMOIIIH.

4. Kateropuiecku 3armpeniaercsi B 1abopaTopuu KypUTh, IPUHUMATH MUILY, TUTh BOIY.

5. Henb3s npuctynarh K paboTe, He yCBOMB BCEH TEXHUKU €€ BbIOJIHEHUS.

6. OnbITHI HY’KHO IPOBOAMTH TOJIBKO B 4MCTOM mocyne. [locne okoH4YaHus SKcIIepUMeEHTa
HOCYyly CIEIYET MbITh Cpa3y XKe.

7. B mporecce paboTsl HEOOXOAMMO COOTIOAATH YUCTOTY, aKKypaTHOCTh. ClleANTh, YTOOBI
BEIIIECTBA HE MONaJalMd Ha KOXY JIMLA U PyK, TaK KaKk MHOT'ME BellecTBa (TaJoreHornpou3Bo/-
HbIC, ()CHOJBI, HUTPOCOCAMHEHUS, HETIPEICIIbHBIC COCMHECHUS U JP.) BBI3BIBAIOT pa3ipa)keHue
KOXXU U CIM3UCTBIX 000JI0YEK.

8. BemecTBa B 1abopaTopuu Helb3sl MPoOOBaTh HA BKyC. HroXaTh BeliecTBa MOXHO, JIMIIb
OCTOPO’KHO HAIPaBJIsAsA Ha ceOs Mapbl WM Ta3bl JIETKUM JBM)KEHUEM PYKH, HE HaKJIOHAACH K CO-
CyJly U HE BJbIXasi IOJHOM TPY/IbIO.

9. Ha Bcex 0aHkax, CKISIHKax W APYrou mocyze, rjie XpaHsATcs peakTHBbI, JOJKHBI ObITh
ATUKETKU C YKa3aHUEM Ha3BaHUS BEILECTB.

10. CkusgHKM ¢ BellecTBaMU WIM pacTBOpPaMU HEOOXOAMMO OpaTh OJHOW PYKOH 3a rop-
JIBILIKO, a APYTO CHU3Y NOJEPKUBATH 3a JHO.

11. Kareropuuecku 3ampeniaercsi 3aTaruBaTb pToM B IMUIETKH OPraHUYECKHUE BEIECTBA U
UX PacTBOPBHI.

12. Bo Bpems HarpeBaHUS XHJIKHUX U TBEPIbIX BEIIECTB B MPOOMpKaX M KOIOaxX HEIb3s
HANpaBIIATh UX OTBEPCTHS Ha ceds u coceneil. Hemb3s Taxke 3arisablBaTh CBEPXY B OTKPBITO
HarpeBaeMble COCy/Ibl BO M30exkaHne BO3MOXKHOTO MOPAXEHUsI IPU BBIOpOCE ropsueil Macchl.

13. Ilocne okoH4aHUs pabOThl HEOOXOJUMO BBIKIIOUYHUTH ra3, BO/Y, dJIEKTPOIHEPTHIO.

14. Kareropudecku 3anpemaercss BbUIMBaTh B PAKOBUHBI KOHLEHTPUPOBAHHBIE PACTBOPHI
KHUCJIOT U IIEJIoueH, a TaK)Ke pa3IM4Hble OpraHMYECKUEe paCTBOPUTENHN, CUIIbHO MaXHYIIUE U OT-
HEOoIlacHbIE BellecTBa. Bce 3TH 0TX0/1bl HY>KHO CIIMBATh B ClIeIMalIbHbIE OyTHUIN.

15. B xaxpoii nabopaTopun 00s13aT€IBHO TOJDKHBI OBITH 3alIUTHBIE MACKH, OYKH, MMPOTH-
BOT'a3bl, PECIIUPATOPSI.

16. B kaxnom nomeueHuu HEoOXOAMMO HMETh CPEACTBA NMPOTUBOIIOKAPHOW 3allUTHI:
AIUK C MPOCESHHBIM IECKOM M COBKOM K HEMY, IPOTHBOINOXAapHOE Ofesyio (acOecToBoe WM
TOJICTOE€ BOMJIOUHOE), 3apsDKEHHbBIE OTHETYIIUTENN (PKENIAaTeIbHO C CHKMXKEHHBIM YTJIEKHCIIBIM
razom).

17. Ha nmoctymmHOM MecTe B JIaOOpaTOPHH JOKHBI HAXOJAUTHCS MEIUKAMEHTHI JUIsl OKa3a-
HUS TIEpBOM MOMOILM: PACTBOPHI TAHHUHA (B CIIUPTE), IEPMAHraHaTa Kauus, OOPHOM KUCIIOTHI,
ruipokapOoOHaTa HaTpUs, HoJlHAsl HACTOMKA, BaTa, OMHTHI, IUIACTHIPh, Ma3u OT O0KOTOB.

Ilpaguna padbomul ¢ Kucromamu u weaovamu

1. Bce paboThl ¢ KUCIOTaMH U 1IeJI04aMU HE0OXO0IMMO MPOBOJIUTH B 3AIIUTHBIX OYKaX WM
Mackax. [Tonmasanue KUCIOT M miesouel Ha KOXKY M IJla3a MOXKET IPUBECTU K TSDKEIESHIINM IO-
PaKEHUSM.

2. KucinoTsl ¥ 1IeNT0Y HeJb3s 3aTSArMBaTh pPTOM B CU(OHBI U MUTIETKH.

3. Pa306aBnATh cepHyI0 KUCIOTY MOXHO, TOJIBKO JOOABJIss €€ K BOJE B KapOCTOUKON MOCy-
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1€, a He Hao0opoT. [Ipu 3TOM rias3a JOKHBI OBITh 3AILUIIEHBI OYKAMHU.

4. PacTtBopeHHe THAPOKCHIOB HATPHS M KalWs MPOBOAUTH TOJBKO B 3AIIUTHBIX OYKaX,
npubaBiisis K BoJie HeOobIIMe MopuuK Lienoud. Kycky menoun MoXHO OpaTh TOJIBKO INMIIA-
MH, a HE PyKaMHu.

5. 3ampeniaercss IPUMEHATh CEPHYIO KHMCIOTY B BaKyyM3KCHKAaTOpax B KauecTBE BOJOIO-
TJIOMIAIOIIETO CPEJICTBA, TaK KAaK B CIydae B3pbIBAa SKCHKATOpa BBUIMBIIASACS W3 HETO KUCIIOTA
MOJKET IONAaCTh Ha Pa0OTAIOIIEr0 U BbI3BATh CUJIbHBIN OXKOT.

6. PaboTy c NIaBUKOBOM KMCIOTOH MPOBOAAT B CHELMAIBHOM HocyAe U ¢ 0co00H OCTO-
POXHOCTBIO B BBITSDKHOM HiKady. OOs3aTesNbHO cielyeT Ha/eBaThb PE3UHOBBIC NEpPUaTKH, 3a-
IIUTHBIC OYKHU M MACKY.

Ilpasuna pabomut c 0c060 onacuvimu u MOKCUYHBIMU eU{ECHIEAMU

[Tpu Bcex paboTax ¢ 0c000 OMACHBIMU U TOKCHYHBIMH BEIIECTBAMH 00s3aTE€ILHO HA/I€BATh

3alIUTHBIE OYKU WJIM MACKY M CHUMATh UX TOJBKO MOCJE 3aBepIIECHUs paOOThl.
I. Pabota ¢ 6pomom

1. Jlepxath OpOM MOXHO TOJBKO B TOJCTOCTEHHBIX CKIISIHKAaX C MPUTEPTHIMH MPOOKaMHU.
CKJISTHKY ¢ OPOMOM JIOJDKHBI CTOSITh B BBITSDKHOM IIKa(y B METAIUTMYECKUX SIIUKAX C IECKOM.

2. bpom cuiabHO AeHcTBYeT Ha CIM3UCThIE OOOJIOUKM W MpPU IMOMAJaHMM Ha KOXY JaeT
TPYAHO 3a)KUBAIOIIKE 0XKOTU. Bce paboTel ¢ OpOMOM MPOBOIUTH TOJIBKO B BBITSHKHOM HIKaQy C
HOJYCIYIIEHHBIMU CTBOPKaMHM, B PE3MHOBBIX MI€pUYaTKaX, 3alIUTHBIX OYKaX MJIM MacKe.

3. [lepeHOCUTH CKIISTHKH C OPOMOM MOXHO JIMIIb B OaHAX HJIM YAIIKax C IIECKOM.

4. KpaH karnenbHOI BOPOHKH, U3 KOTOPOI NPUIUBAOT OpoM, JOJDKEH ObITh cMa3aH (oc-
(opHOI KUCIIOTOH U yKpeIUIeH pe3nHOBBIM KoJieukoM. [lepen paboToii ciaemyer KpaH BOPOHKH
IPOBEPUTH Ha TEPMETUYHOCTb. B KanenpHyt0 BOPOHKY He HalaMBaTh cpasy Oosee 10 mi 6poma.

II. PaboTta ¢ MeTaIMuecKuM HaTpueM

1. IIpu pabore ¢ MeTaJUIMYECKHMM HAaTpPUEM HEOO0XOAMMO COOJIOAAaTh OCOOYI0 OCTOPOX-
HOCcTh. He fomyckath COMpUKOCHOBEHHSI €r0 C BOJOH M C TaJIOT€HOCOAEPKAIIUMHU COCTUHEHHUS-
mu. Bee paboTsl ¢ HaTpueM IPOBOIUTH TOJIBKO B 3AIMUTHBIX OYKAX, BJAIU OT OTKPBITHIX BOJO-
IIPOBOJHBIX KPAHOB, BOJOCTPYHHBIX HACOCOB U IPYTHX HCTOYHUKOB BOJBI.

2. XpaHUTh METAUNIMYECKUN HATPUH MOXKHO TOJIBKO B TOJICTOCTEHHOMN CTEKJITHHOM WIIN JKe-
CTSIHOHM Tape TOJ clIoeM 00€3B0KEHHOT'0 KEPOCHHA, BRICOKOKHUIISIIETO HHEPTHOTO YIIIEBOI0PO/Ia
win TpaHcopMaTopHOro Macia. banku ¢ HaTpueM JOJDKHBI OBITh 3aKPBIThl KOPKOBOM MPOOKOH
Y TIOMETIEHBl B METAITMYECKYIO OaHIO HITH SIIIUK C TTECKOM.

3. BelHUMAIOT MeTaIIMUECKUil HATPHil 17151 paboThl U3 OAHKM TOJIBKO MUHIIETOM HJIU IIMII-
namu. OTpe3aroT HOXKOM HEOO0XOAMMOE KOJIMYECTBO HATPHs TOJBKO Ha CyXoil Oenod (irydiie
¢GuIbTpOoBaNBbHOM) Oymare U cpasy ke MOMENIAIOT B CTaKaH O]l CJION KepPOCHHA, TOIyoJa, KCH-
J0J1a, CyXoro s¢upa.

4. C moBepxXHOCTH OTPE3aHHOTO HaTpUs HAa (UIBTPOBAIBHOM Oymare CUMIAIOT KOPKY, 3a-
TEM €r0 OTXKHMAIOT B PHIIBTPOBAILHOM OyMare OT KEpOCHHA ¥ TOTYAC BBOJST B PEAKIIHUIO.

5. O0pe3kH MIETOYHBIX METAIJIOB, a TAKXKE BCE OCTATKH IOCIE MPOBEACHUS SKCIIEPUMEHTA
Heo0X0uMo coOpaTh B 0aHKy ¢ KepocuHOM. bymary, Ha KOTOpO# pe3anu HaTpuii, MOCyy, B KO-
TOPOM ObUT OCTABJIEH OIBIT, 3AJIMBAIOT TEXHUYECKUM STHIIOBBIM CITUPTOM.

6. Kareropuyeckn 3ampemiaeTcs BEIOpachIBaTh OCTAaTKH HATPHUS B PaKOBUHBI U MYCOpHBIE
SLIUKH.

7. Ilpu HarpeBaHWU PEAKIIMOHHBIX COCYJOB, COJIEPKAIINX HATPUH, HEOOXOAUMO TIOJIH30-
BaThCsI TOJIBKO BO3YIITHBIMH U TIECYAHBIMH OaHSIMHU.

8. Henp3st Oparh HaTpuid ISl OCYIIMBAHUS TAIOWIHBIX ATKWIOB, KapOOHMIBHBIX COEIHHE-
HUH, KUCIIOT, CIUPTOB, HUTPOCOECTUHEHUH.

9. Henb3st OCTaBIATh KyCOUKM HATPHS B MYCTHIX KoNOax u ckisHKax. (Hatpuil, mokpbIThIi
CBEpXY OeJIbIM HAJIETOM, JIETKO MOXKHO CITyTaTh 110 BHELTHEMY BHUJY C XJIOPHUCTBIM KaJIbIIHEM).

I11. PaGoTa ¢ TOKCMYHBIMH BEIIECTBAMU

1. Oco0y10 OCTOPOXKHOCTD CJEIyeT COON0aTh MpH paboTe ¢ LUAHUIAMH, TUMETUIICYIIb-

daToM, XJIOpaHTUAPUIAMH HU3MIMX KUCIOT, (pocrenom, okcuiom azota (IV) u ap. Dxcnepumen-
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Thl C 3THMH BEIIECTBAMH CIIEAYET NMPOBOAUTH TOJIBKO B XOpOIIO ACHCTBYIOLIEM BBITSHKHOM
mKkady B mepyaTkax.

2. PaboThl ¢ peHomamu, rajJoreHo- U HUTPOCOSAUHEHUSIMH, HEMpeleIbHbIMU KapOOHUIIb-
HBIMH COCIMHEHUSIMH, HETPENeNbHbBIMH KHUCIOTaMH, alIM(ATHUYECKUMH TalOT€HOKUCIOTaMH,
TUAPA3UHAMU U Jp. HY’KHO MIPOBOJUTH B IEpYATKAX, 3AIIUTHBIX OYKAX, TAK KaK MHOTHE U3 ITHX
BEIIIECTB BBI3BIBAIOT 0XKOTH KOXKU U pa3pakeHUE CIM3UCTHIX 000JI0YECK.

I'V. IlpaBwiia paboTHI C OTHEOTIACHBIMH BEIIECTBAMU

1. OmBITHI ¢ TETKOBOCIUTAMEHSIOIIUMUCS BemecTBaMU (3up, METPOICHHBIN 2Qup, alleToH,
cepoyriepoji, GeH30J U Jp.) MPOBOJAUTH JANbIIE€ OT OTHS W BKJIIOUEHHBIX 3JEKTPOIUIMTOK.
HarpeBatb jierko BOCIUIAMEHSIOIUECS KUJKOCTH MOKHO TOJIBKO HA IPEJBAPUTEIBHO HArpeTon
BOASIHOM OaHe B KoJIOe, CHaOXXEHHOW BOJSHBIM XOJOIMJIBHHUKOM, BJIAldM OT HarpeBaTeIbHBIX
npuOOpOB.

2. JlerkoBocmnamensitomuecs Bemiectsa (3¢up, neTpoieitHbiii 3¢up, alleToH, cepoyriepo,
O€H30I1, CIIUPT) MOYKHO OTTOHATH B IPUOOPE C BOJSHBIM XOJIOAUILHUKOM Ha BOJASHOW OaHe Wim
POTOPHBIX HcnapuTessx. Henp3st ynmapuBath roproune )KuJKOCTU B OTKPBITBIX COCyAaX.

3. [Ipubopsl, B KOTOPBIX COAEPKATCS JIETKOBOCIIJIAMEHSIONIMECS BEIIECTBa, CIENyeT pas-
OupaTh NOCIE TOro, Kak OyIyT BBHIKIIOYEHBI T'a30BbI€ TOPETIKU, HAXOASIINECS TOOIU30CTH.

4. He BbUIMBaTh BOCIVIAMEHSIOLMECS BEIIECTBA B KaHAIM3ALUIO, BEApPA U SIIUKU U1 My-
copa Bo n30exaHue 1noxapa oT CIy4aiiHO OPOIIEHHOM CITUYKHU.

5. Henp3s mpoBOIUTH MEPErOHKY J0CyXa, TaK KaK MHOTHE BEIIeCTBA (IMAITHIIOBBIA dup,
JTMOKCaH) 00pa3yIoT B3pHIBOOMACHBIE MIEPEKUCH TTPU COMPUKOCHOBEHHH C BO3TyXOM.

V. IlpaBuna paboThl Ipu Bakyyme

1. ITpu paboTe co CTEKIIIHHBIMHU NMPUOOPAMH, HAXOASAIIUMUCS TOJI BaKyyMOM (TIEpEroHkKa,
OTKauMBaHME BO3yXa M3 BaKyyM-3KCHKATOpa), CJIeIyeT 00s3aTeIbHO Ha/IeBaTh 3aIlIUTHBIC OUKU
WJIM MacKy.

2. [Ipu oTkauMBaHUM BO3QyXa U3 BAKYyM-IPKCHKAaTOpPa HEOOXOAMMO €ro IUIOTHO OOCpHYTh
MOJIOTEHLIEM WJIM IOMECTUTh B CIIEUAIbHBIN KOJIIAK U3 YUCTON METAJUIMYECKOU CETKH.

3. Ilpu neperoHke moj BaKyyMOM KaT€rOPUYECKH 3aIlpPEIaeTcsl NCI0JIb30BATh IJIOCKOIOH-
HBIE KOJIOBI, TaK KaK OHU OYIyT pa3/1aBlICHBI.

4. Tlocne meperoHKH MoJ| BaKyyMOM HEJb3sl CHUMAaTh OYKHM JI0 T€X IOp, Ioka mpubop He
OCTBIHET U He OyneT coequHeH ¢ arMochepoit. Toabko yepes 3-5 MUHYT MOC/E BbIpaBHUBAHUS
JTaBJICHUSI MOKHO CHUMATh OYKH.

VI. IlepBas nomo1Ib IIpU 03KOrax U OTPABIICHUAX

1. ITpu TepMUYECKUX 05KOTaX HEMEIUIEHHO JeNal0T OOUJIbHbIE MPUMOUYKH CIUPTOBBIM pac-
TBOPOM TaHHHMHA, TWJIOBBIM CIIMPTOM WJIM PACTBOPOM IIEpMaHIraHaTa Kajusl.

2. Ilpu oxorax KUCIOTaMU HEOOXOIMMO Cpa3y K€ MPOMBITh MOPAKEHHOE MECTO OOJIBIINM
KOJINYECTBOM BOJIbI, @ 3aT€M 3-IPOLIEHTHBIM PacTBOPOM THMApPOKapOOHATa HATPUS U ONSATHh BO-
JIOH.

3. IIpu oxorax eaKUMH IeT0YaMU XOPOIIO U OOUIIBHO MPOMBITH OPAXKEHHOE MECTO IPOo-
TOYHOI BOJIOW, 3aTeM pa30aBJIEHHBIM PAacCTBOPOM YKCYCHOW KHCJIOTHI, a IOCJIE€ 3TOrO OISATh
0O0JIBIINM KOJIMYECTBOM BOJIBI.

4. Ilpu nonagaHuK KUCJIOTHI WM LIEIO0YH B IJ1a3a CleAyeT cpa3y K€ UX MPOMBbITh. [[ist aTo-
IO HamnpaBJSIOT HEOOJBIUIYIO CTPYIO BOJBI TO B OJIMH, TO B JAPYroH Ija3 B Te€UEHHE 3-5 MHUHYT.
3areM r71a3a HE0OXOJUMO MPOMBITh UM PACTBOPOM THApoKapOoOHaTa HaTpus (B cllydyae KHUCIO-
ThI), WJIK PAacCTBOPOM OOpHOM KHCIOTHI (B ciyyae mienoud). [locie 3Toro Hy)KHO HEMEJIEHHO
o0paTuThCs K Bpady.

5. Ilpu oxorax GpeHosoM MopakeHHOE MeCTO 00pabaThIBAIOT CIIUPTOM.

6. IIpu oxxorax Kou OpOMOM €ro OBICTPO CMBIBAIOT CIIUPTOM WJIM pa30aBIE€HHBIM PacTBO-
poMm mienoun. Ilocne 3TOro mopak€HHOE MECTO CMa3blBAIOT CHELUAIBHON Mas3bl0 OT OXKOTOB.
[Tpu BabIXaHHHU TApOB OpoMa HY>KHO ITyOOKO MOJBIIIATE HaJ CIIUPTOM, a 3aTEM BBIITUTH MOJIOKO
Y BBIMTHU HA CBEKHUM BO3/yX.

7. Koy, MOpa)keHHYIO0 CHJIBHO JIEHCTBYIOIUM OPTaHHYECKUM BEIIECTBOM, HYKHO OBICTPO
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MIPOMBITH OOJIBIIMM KOJMYECTBOM PAaCTBOPUTEINS U IMOCTPAJABIIETO JOCTABUTH K Bpady.
VII. TyiieHue MECTHOTO TTOXkKapa U TOPAILLIECH OJIEkKIbI

1. IIpy BOBHMKHOBEHUHU TOXKapa HEMEAJIEHHO OTKJIIOYUTH T'a3 U AJIEKTPONPUOOpPHI MO Beei
nabopatopuu. BeicTpo yOpaTh Bce roprodre BEIIECTBa MOJAbIIE OT OTHA, a TaMsl TYIIUTb OT-
HETYIINUTENIEM, IECKOM WJIM KUCIIONb3Ys MPOTUBOIIOXKApHOE oAesuio. He cienyer 3aiuBaTh miams
BOJIOM, BO MHOTHX CIy4asX 3TO HMPUBOAUT JHUIIb K OOJIBIIEMY PaclpOCTPAHEHUIO IUIAMEHH U
paCLIMPEHHIO Oo4Yara Iosxapa.

2. Ecnn Ha xoM-ubo 3aropenach OJ€XJ]a, HY)KHO IOCTpa/JaBLIEro MOBAJINUTh Ha IOJI U
OBICTPO HAaKPBITh BOMJIOUHBIM OJiesioM. Hu B KoeMm citydae Hemb3s 0exaTh, TaK Kak B 3TOM CIIy-
Yae TIaMs TOJIBKO YCHIUTCA. MOXHO MOTYIIUTh Ha ce0e 0Ky 00IMBaHUEM BOJON MIIN OBICT-
PBIM IIEpEKAThIBAHUEM 10 MOJTY.

TpeOGoBanus K BeleHHIO JIA0OPATOPHOIO KypHAJIA.

PaGounii xypHasl TOKEH BECTHCh aKKypaTHO. B HEM JOKHBI OTMEUaThCs 1aTa, Ha3BaHUe
1abopaTopHOi pabOThI, HA3BAHKE OIBITA, IIEJh, MPUOOPHI U 00OPYIOBAHUE, PEAKTUBHI, X0 pa-
00ThI, ypaBHeHusl peakuuii. [Ipu HeoOxoquMocTH enaercsi pucyHok padoueii yctaHoBku. [lpu-
BOJIUTCSI KPaTKOE OMHCaHue HAOII01aeMbIX MPOIIECCOB, OMMCAHKE MOYYEHHBIX BelecTB. Jlena-
FOTCSI BBIBOJIbI, HCXO/1Sl U3 TOCTaBJIEHHBIX LEIEH.

[Ipu BbINIOJIHEHUH J1AOOPATOPHBIX PAOOT CTYAEHT JOJKEH HAYyUUTHCS BAYMUYUBOMY
OTHONICHUIO K HAOJIOAaeMbIM SIBICHUSM, MOHUMATh UX XUMHUYECKYIO CYHIHOCTh, YMETh BbIpa-
3UTh €€ YEePE3 CXEMbI POTEKAIOIINX PEAKIIHA.

Jl1s ycnenHoro npoxoxaeHus 1a00paTopHOTO MPAaKTUKyMa CTYIEHTY HEOOX0IUMO nepen
3aHATHEM IPOBECTH CIEAYIOLIYIO OJrOTOBKY:

1. BHUMaTenbHO MPOYUTATh B PEKOMEHIYyEeMOW JHUTepaType (MU JaHHOM PYKOBOJICTBE)
TEOPETUIECKHE OOBSICHEHUS K KXo JabopaTopHOil padoTe.

2. O3HaKOMHUTHCS C METOJMKOM MPOBE/ICHHUS OIBITOB, MOHITHh UX 3HAUYCHUE.

3. YSICHUTB YpaBHEHUS PEaKIIHii, JIeKAIUX B OCHOBE OIIBITA.

4. OTBeTUTH Ha BOIIPOCHI 1O TeMe JabopaToOpHOil pabOTHI.

5. TloaroroButh 1a0OpPATOPHBIA OTYET MO MpUJIAraeMoOil cXeme, He 3amoiHss Trpadbl
HAOJIO/IEHUS ¥ BBIBOBI IO OTIBITY.

Cxema oryera mo JadopaTtopHoii padore (pacuepuMBaeTcsi HA Pa3BePHYTOM JIMCTe
TeTpaau):

JlabopaTtopHas pabota Ne

Tema naboparopHoii paboThI

ens paboTsr:

i) Ha3Ba- KpaTkoe HabJ1t0- yYpaBHEHUS BBIBO/IbI
q HHUE ONMCAHUE | IEHUs peaxkuin
IIbI- OIIbITa OIlbITa

Ta

I'padb1 HaOmroAeHMS (TOSIBIEHNE WM HCYE3HOBEHHE OKPACKH, BBIJIEJIEHUE Ta3a, CaMo-
IPOM3BOJILHOE TIOBBIILIEHHE TEMIIEPATYPHI U T. J1.) ¥ BHIBOJIBI IO OTBITY 3aMOJHSAIOTCS TOCIE €T0
IIPOBEJCHUS.

[Tpu npoBeieHNH OIBITOB UCIOJB3YIOTCS OUEHb MaJlble KOJIMYeCTBa peakTHUBOB. Peak-
IIUH BBIMOJHSAIOTCS B TPOOUpPKaX.

Jlabopamopnas paboma Ne 2.
Memoowvl ouucmku u 6vl0e1eHUA OPAHUYECKUX COCOUHECHUTL
Leap pa6oThl: MO3HAKOMUTHLCS ¢ HEKOTOPBHIMU HanOoJee pacpoCTpaHEHHBIMU METO/IaMU
BBIJIEJICHUS U OYMCTKH OPraHUYECKUX BELIECTB.
MHorue opranuyecKue BellecTBa, BbIIEICHHbIE U3 TPUPOIHBIX UCTOYHIUKOB WM MOJTyYeH-
HbI€ CHHTETHUYECKH, HaXOAATCs B BUJIe cMecu. B mabopaTopHoil mpakTike 00JbIIoe BHUMaHHUE
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yAemsieTcsl BOIIPOCcaM METOJIMKH BbIACIEHUS M OYMCTKH OPraHUYECKUX COCTUHEHHI.

1. dunpTpoBanue

OWIBTPOBAHUE — MPOLIECC OTIEICHUS TBEPAbIX KOMIIOHEHTOB CMECH, HaXOISIINXCS B
0CajIKke, OT PaCTBOPOB. DTO TOCTUTACTCS MPOITYCKAHNUEM KUAKOCTH C OCAIKOM 4yepe3 GUIIbTpy-
ol Mmarepuan (GuibTpoBalibHas OyMara, OPUCTOE CTEKII0, OObIUHAS U CTEKJISIHHAS BaTa U
ap.). OcHOBHBIE CTIOCOOBI (PMIIBTPOBAHUS: (PUIBTPOBAHUE IPU HOPMATBHOM U TIOHM>KEHHOM
naieHuu. s GuiabTpoBaHUs MpU HOPMAIBHOM JIaBJIEHUH HEOOXOAMMa CTEKJISTHHAS BOPOHKA U
GbunbTp (MPOCTOH WK CKIaa4aThiii). BOpOHKY BCTaBISIOT B KOJIBIIO IITATUBA, IO HEE CTaBAT
cTakaH (Wiau Koi0y) s coopa ¢punbrpata. HoCHMK BOPOHKH JTOJKEH ObITH HEMHOTO OITYIIICH B
CTaKaH U KacaTbCs ero CTeHKU. OUIBTPYEeMYI0 )KUIKOCTh IEPEHOCAT Ha (GUIIBTP MO CTEKJISIHHOU
NajoyKe.

Jnist yckopeHus nporiiecca GUIbTPOBaHUS IPUMEHSIOT (HUIBTPOBAHHUE MTPU TOHUKEHHOM
naBieHuu (otcaceiBanne). OCHOBHBIMHU ITprOOpamu cirykat dapdopoasi BopoHka broxHepa u
TOJICTOCTEHHAs KoJ10a byH3eHa, KOTOPYIO COEeMHSIOT C BAKYYMHBIM HACOCOM Yepe3 MperoxXpa-
HUTEJIBbHYIO CKISTHKY. Ha q1HO BopoHKku BroxHepa kiaayT Kpyriblii OyMakHbIN GUIBTP, TUAMETP
KOTOPOTO JIOJIKEH OBITh HEMHOT'O MEHBIIIE TUaMETpa JHA BOPOHKH. PUIBTP CMaYMBAIOT He-
OOJBIINM KOJHMYECTBOM pacTBopuTesis. COOpaHHBIM 0CaI0K OT)KUMAIOT CTEKIISTHHON TIPOOKOIA.

2. Kpucranaun3anus (mepeKpucTaiin3anms)

Kpucrannuszamus — npoiecc o0pa3oBaHus U pOcTa KPUCTAIUIOB U3 pacTBOpa, paciiaBa
WM Ta30BOM Cpeabl. DTO OJMH U3 BAKHEUIIINX METOI0B, IPUMEHSIEMBIX JJIsi OYMCTKH TBEPIBIX
opraHnueckux BemecTB. OH OCHOBaH Ha Pa3IMYHON PACTBOPUMOCTH OPTraHMUYECKUX BEIIECTB U
COITYTCTBYIOILIMX €MY IIPUMECEH B JAaHHOM PAacTBOPUTEIIE IIPH PA3IUUYHbBIX TEMIEpATypax.

Jl1s KpucTanu3anyy TOTOBST IPU HArPEBaHUK HACBIIIEHHBIA pacTBOp BemiecTna. [ o-
pSUnid pacTBOP OTHMIBTPOBBIBAIOT OT HEPACTBOPUMBIX MPUMECEH, a 3aTEM MEJIEHHO OXJIaX/1a-
10T. BhInaBiye KpUCTaiibl OTACNSIOT OT PaCTBOPUTEINS], IPOMBIBAIOT U BBICYIIINBAIOT.

[Tpu nepexpucTauM3anu He0OOXOUMO YUUTHIBATh CIAEAYIOLIUE YCIOBHUS:

1. BemIeCTBO JOKHO XOPOIIO PAaCTBOPATHCS B BHIOPAaHHOM PACTBOPUTEIIE ITPHU HArPEBAHUU,
IJI0XO — IPH OXJIAXKIEHUU;

2. pacTBOPUMOCTbH OUHMIIIAEMOI0 BELIECTBA B JAHHOM PacTBOPHUTENE JOKHA PE3KO OTIIH-
4aThCsl OT PACTBOPUMOCTH NPUMECEH;

3. pacTBOpHTENb HE J0JKEH XMMHUYECKH B3aMMOJIEHCTBOBATh C OUHUILAEMBIM BEILIECTBOM;

4. KpucCTaIIU3alKI0 He00X0JUMO ITPOBOJUTH B HEOOJIBIIIOM 00BEME PACTBOPUTEISL.

MeToauka kpucraaaunzanuu. Hebonbuoe konndectBo (~1r) 3arpsi3HeHHON OeH-
30MHOM KUCIIOTHI (MM APYTOro BellecTBa) pacTBOPsAOT B 30-50 M1 BOJbI B XUMHUECKOM CTa-
kaHe. [TomyueHHbII pacTBOp HarpeBaroT 10 KUIEHHs, OBICTPO (PUIIBTPYIOT Yepe3 CKIIaa4yaThlii
(GuIbTp, MOMEIICHHBIN B CTEKJIIHHYI0 BOPOHKY. COOpaHHBIN B cTakaHe (PUIBTPAT OXJIaKIAI0T
JeJITHON BOJIOM IpU nepeMelnBaHuy. BrinaBiimii ocaok oTGUIbTPOBBIBAIOT Ha BOPOHKE brox-
Hepa C HCIONb30BAHNEM BaKyyMHOTO HACOCA M CyIIAT B CymmnbHOM mkady mpu S0°C. Tomy-
YEeHHBIH 00pa3ell B3BELIMBAIOT U PACCUUTHIBAIOT MACCOBBIE JIOJU MPUMECEH 1 YUCTOTO BEILECTBA
B HCXOJTHOM CMECH.

KoHnTpoJsbHbBIE BONIPOCHI:

1. Kaxue criocoObl yCKOpEHHUs KpUCTAILITN3aluU U3BECTHBI?

2. Kak noto0path NOAXOIAMINUN PaCTBOPUTEND I NEPEKPUCTATITU3AMH?

3. KakoMy criocoOy OYMCTKH — BO3TOHKE WM MEPEKPUCTAIUIM3ALNH, U TI0 KAKUM MPUYNHAM
HaJ0 OTJAaTh NPEANOYTEHUE B TOM CIy4ae, €CIM OYMILAEMOMY BELIECTBY CBOMCTBEHHO BO3IO-
HATBhCA?

4. VKaXuTe MOJI0KUTEIIbHBIE U OTPUIIATEIbHBIE CTOPOHBI 3TOI'0 METO/IA.

3. Ileperonka

[Teperonka — mpoiiecc pazaesieHus] CMECH KHIKOCTEeH Ha KOMIIOHEHThI, OCHOBaHHBIN Ha
pa3HHIIe TEMITEPATyp X KUTICHHUS. ITO JOCTHTACTCS HArpeBaHUEM JKUIKOCTH IO KHIIEHUS H TI0-
cleayroulel KoHaeHcamnuei e€ napos B xoJoauibHuKe. CyIecTBYeT TpU Criocoda NeperoHKu
KHUJIKOCTH:
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a) MpYU HOPMAJIBHOM JIaBJieHUH (TIpocTas U (ppaKkIMOHHAs TIEPETOHKH);

0) Tpy MOHM>KEHHOM JIaBJICHUH;

B) C BOJSHBIM [IapOM.

[TpocTyto neperoHky npyu HOpMalabHOM JABJIEHUU IPUMEHSIOT, ECJIM Pa3HULA B TEMIIE-
paTypax KHIICHHUs BelecTB B cMecu He Menee 80-100° C.

[Ipocrefimmii mpubOp Uit HEPErOHKU COCTOUT U3 KOJIOB! Biopiia ¢ TepMoMeTpoMm, HHC-
XOJISIETO XOJIOAUIbHUKA, AJJIOHkKa U pueMHuKa. CxeMa ycTaHOBKU onucana B 1,2. J{ns pas-
HOMEPHOTO KUTICHHS cMecH B KosiOy Bropia momeniarot kycouku 6utoro (apdopa wim crek-
JISTHHBIE KallWUIAPBL. B 3aBUCUMOCTH OT TemIepaTypbl KUIIEHUS IEPETOHSIEMOro BEIecTBa Mepe-
TOHHYIO KOJIOY MOKHO HarpeBath Ha BOASHOM, MaclIsSTHON, IECYaHOM WM BO3IYIIHOM OaHe U HC-
1oMb30BaTh BOAsAHO# (10 110-120° C) nmm Bo3mymssrii (Beime 120° C) X0m0aIbHUKHY.

CKOpPOCTB MEPErOHKH PEryIUpyI0T U3MEHEHUEM TeMIepaTypbl HarpeBanus 0anu. [Toka
OTTOHSIETCS MEPBBI KOMIIOHEHT CMECH, TEMIIEPaTypa MEPETOHKU OCTaeTCs MOCTOSHHOM. Pe3koe
TOBBIIIIEHUE TEMIIEPATypbl CBUJECTEIBCTBYET O TOM, UTO Ha4yajach MEPEroHKa cieayromnero, 0o-
Jiee BBICOKOTEMITEPaTypPHOI0 KOMIIOHEHTA.

MeToauka neperoHku. XXuakocTs, NoAIEXKaIIYIO IEPETOHKE, BHOCIT B K010y Brop-
ua. [Ipu 3ToM neperonnyo Koyly 3anonHsoT He 6oee yeM Ha 2/3 06béma. B kon0y BHOCAT
KUIISITUILHUKY. [leperonky BeAyT ¢ Takol CKOPOCThIO, YTOOBI B TEUEHUE CEKYH/Ibl B IPUEMHUK
cTeKasno He OoJiee ABYX Kareib eperoHseMoii xuakoctu. [lepBeie mopuuu JUCTHILISATa COOU-
paroT oTIeNbHO U oTOpackiBatoT. [locie Toro, kak TemnepaTypa ycTaHOBHJIACh, COOMPAIOT OC-
HOBHYIO (ppakuuio BemiecTBa. Kak Tonpko TemmnepaTypa BHOBb HAUHET BO3PACTaTh, IEPETOHKY
NPEKPAINAIOT WM COOUPAIOT APYTYIO (ppakiuio.

DKCrepuMEHTaIbHOE 3HAUCHHE TEMIIePaTyphl KUTICHUS] KOMIIOHEHTa CPAaBHUBAIOT C
TaOJINYHBIM 3HAYEHUEM, PACCUUTHIBAIOT a0COJIOTHYIO M OTHOCUTEIbHYIO OIIMOKU B ONpeese-
HUU TeMIIepaTypbl KUIICHUSI.

KoHnTpoJibHbIE BONIPOCHI:

1. YKaxuTe OCHOBHBIE BUbI IEPETOHOK.

2. B xakoMm ciyuyae oCyIeCTBISIOT IEPErOHKY IPU aTMOC(EPHOM JIaBICHHUH, B KAKOM CIIy-
yae B Bakyyme?

3. Jlns 4ero Hy>KHbI IIPU NIEPETOHKE B KOJIOE «KUMeENKu»? B kakoil pacTBOp (XOJOIHBIN UK
ropsiuuil) UX cieayeT BHOCUTH?

4. Yem oTnuyaeTcst mpocTas Mneperonka ot GpakiimoHHOn?

5. Yro Takoe azeoTponHas cMecb? MOXKHO 71 pa3/IeuTh €€ Ha OTACIbHbIE KOMIIOHEHTHI
IIPU MIPOCTOM MeperoHke?

6. IIpu neperoHke Kakux BEIIECTB UCIIOJIB3YIOT BOASHOE, BO3AYLIHOE OXJIAKICHHUE?

7. Kakue cMecu BellecTB MOABEPratoT MEPEroHKe ¢ mapom?

4. JKkcTpaKknus

Ikerpakuus (WM U3BICYCHHUE) — TTPOLIECC MTepEeBOIa BEMIECTBA U3 OAHOM (a3bl B Apy-
T'Y}0, OCHOBAHHBII HA Pa3JIMYHON paCTBOPUMOCTH BEUIECTB B JIBYX HECMEUIMBAIOUINXCS KHUIKO-
cTsx. I ATOro NCHoJb3yeTCsl IeIUTENbHAs BOPOHKA, B KOTOPYIO HAIMBAIOT pacTBOP, COJEP-
JKAIIUNA SKCTParupyeMoe BELECTBO U AKCTPATUPYIOLLYIO )KUIKOCTh — PACTBOPUTEID, B KOTOPOM
3TO BEUIECTBO PAacTBOpPsIETCS Jdyulie. PacTBopuTenb 1751 SKCTPAKIIMU JOJKEH:

a) MaJIo pacTBOPATHLCS B IPYTOM pacTBOPUTEIIE, COAEPIKAILIEM IKCTPArupyeMoe BEIeCTBO;

0) 3aMeTHO JIyullle pacTBOPATH IKCTPArupyeMoe BEUIeCTBO, YEM PACTBOPHUTEND, U3 KOTOPO-
IO 9TO BEUIECTBO IKCTPATUPYETCS;

B) HE JIOJKEH XMMUYECKH B3aUMO/IEHCTBOBATh HU C SKCTPArupyeMbIM BEILIECTBOM, HU C
pacTBOPUTENIEM, B KOTOPOM OHO PacTBOPEHO;

T') OBITh CPAaBHUTEIHHO O€30MaCHBIM;

1) JIETKO yaJAThCS MPHU BBIJIEIEHUH U3 HETO BEIECTBA;

€) o0a pacTBOpUTENS JOHKHBI UMETh IOCTATOYHO OOJBINIOE pa3audue B TUIOTHOCTH.

Jlnis M31e4eHns u3 CMeCH TBEPAbIX BEIIECTB TOJIBKO OJTHOTO KOMIIOHEHTa HEOOXO0JMMO
TakK M000paTh PaCTBOPUTENH, YTOOBI B HEM PACTBOPSIICS TOJIBKO JAHHBIN KOMIIOHEHT U HE pac-
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TBOPSUTUCH APyTrre KOMIOHEHTHI. J1Jis GoJiee MoTHOro u3Bie4eHHst KOMIIOHEHTa o0pa3en Heoo-
XOJIUMO U3MENIbUUTb.

Metoanka 3xkcrpakuuu. Okoso 10 M1 BOJHOTO pacTBOpa, COAEPKAIIETO SKCTPArupyemMoe
BeriecTBo (l2 B H2O wnu npyrue) momMemaroT B JeIUTEIHYIO BOPOHKY, IPUIIUBAIOT 5-6 MIT pac-
TBOpUTENS (OeH30:). JenuTenpHy0 BOPOHKY 3aKpbIBAIOT IPOOKOM U OCTOPOKHO BCTPSIXUBAIOT,
MpHUIEePKUBAst MPOOKY yKa3aTEIbHBIM malblieM. [Ipyu 7TOM HE00X0UMO IEPHOANIECKH OTKPHI-
BaTh KpaH U BBIITYCKaTh Mapbl pacTBOPUTENS (BOPOHKY JepkaT TpyOkoit BBepx). [locie Berpsi-
XUBAaHUS IETUTEIbHYIO BOPOHKY 3aKPEIUISIIOT B IITATUBE U OCTABJISIOT J0 MOJIHOTO pa3ieJIeHUs
CJI0eB. 3aTeM OTKPBIBAIOT MPOOKY U, OCTOPOKHO OTKPBIBAs KPaH, MEAJIEHHO CIMBAIOT HIDKHUN
cioii B crakad. OcTaBIIMICS CIOU (IKCTPAKT) BHUIMBAIOT Yepe3 BEPXHEE OTBEPCTHUE BOPOHKH B
JIPYTYIO IOCYly.

OKCTpaKIIMIO BELIECTBA U3 BOJAHOIO PACTBOPA MTOBTOPSIOT C IPYTUMU PACTBOPUTEISIMH,
HaIlpuMep U30aMUJIOBBIM CIIUPTOM, YETBIPEXXJIOPUCTBIM YTIIEPOIOM. YUUTHIBAs Pa3IMYHBIN Xa-
pakTep pacTBopuTeseH (HEMOISIPHBIN U MOJSPHBINA), CPABHUBAIOT CTEIICHD MOJTHOTHI U3BJICUCHUS
BEILECTBA U3 BOJHOI'O PACTBOPA OPTaHUYECKUMU PACTBOPUTEISIMU.

KoHTpoJibHbIE BOPOCHI:

1. Kakue BemiecTBa OYHUIIAIOT JAHHBIM METOIOM?

2. Ha yem ocHOBaH BBIOODP pacTBOPUTEINEH ISl JAHHOTO MeTo1a?

S. Bosrouka

Bo3srounkoii (cybirumMaiiyeil) Ha3pIBaloT MPOIIECC UCTIAPEHUS TBEPIOTO BEIIECTBA C T10-
clenyrollel KoHJAeHcanueld napoB B TBEpAYyIOo dazy, MUHYS KHJIKYI0. Bo3ronke noaseprarorcs
JUIIL T€ BEIIECTBA, YIIPYTOCTh Mapa KOTOPBIX B TBEPJOM COCTOSTHUU JOCTATOYHO BEJIUKA TIPH
TEMIIepaType HUKE UX TEMIEPATYPHI I1aBiIeHus. JlaBieHre napoB yBeIUUMBAETCS [IPU Harpe-
BaHHH, IOATOMY CKOPOCTh BO3TOHKH BO3PACTAET C MOBBIIIEHUEM TeMIiepaTypbl. OJIHaKO BO U3-
OekaHue pa3lioKEeHUs BEUIECTBA MOBBIIIATH TEMIIEPATYPY MOXKHO JI0 ONPEAETIECHHOrO Mpeera.
OTHUM cI0OCOOOM OUYUIIAIOT COEAUHEHHUS, JIETYUYECTh KOTOPBIX OTIIMYAETCS OT JIETy4ECTH 3arpsis-
HSIOIUX BelecTB. TakuM 00pa3oM MOKHO OYHCTUTh KapOOHOBBIE KUCTIOThI, MHOTOSIICPHBIE yT-
JIEBOAOPO/IbI, XUHOHBI  T. 1.

[Ipenmy111ecTBO BO3TOHKH 3aKJIFOUAETCS B CHMP)KEHUH MIOTEPh OUUILIAEMOI0 BEILIECTBA;
HEPEJIKU CITy4yau, KOT/ia BBIXOJl YUCTOTO MPoAykTa gocturaet 98-99%. [loaTomy nmpumeHeHue
BO3TOHKH 0COOEHHO JKeTaTelbHO MpH paboTe ¢ MaJIbIMU KOJIMYECTBAMH BEILIECTB.

Bo3ronky MOXHO MpOBOAUTH MPU HOPMATHHOM U MOHUKEHHOM JAaBJICHUH:

a) BO3rOHKA NPH HOPMAJIbHOM JaBJICHUHU

Ir 3arps3HEHHOrO BellecTBa (OeH30MHAas KMCIIOTa, CAIMLIAIIOBAs KUCJIOTa UM Ha(TaIMH)
noMenaoT B (apPopoByIO YaIIKy U HAKPHIBAIOT €€ CTEKISTHHONW KOHMYECKON BOPOHKOM, KOTO-
PYIO 3aKpEIUISIOT B JIANKe MITaTuBa. HOCHK BOPOHKHM 3aThIKAIOT BaTKOW. M1y 4allkou U BO-
POHKOM MOMEIAI0T OyMakHbIN GUIBTP C HEOONBIITMMH OTBEPCTUSMHU IS TPOITYCKAHUS TapOB.
Yamky MeAJIeHHO U OCTOPOKHO HarpeBaroT. J{is Jiydieil KoH/IeHCalluy 1apoB BellleCcTBa Ha
BHEITHIOIO TOBEPXHOCTh BOPOHKHU KJIaAyT MOKPBIH TUCT (PUIBTPOBATIBLHON OyMaru Uiy TKaHH.
Haner BemecTBa Ha cTeHKax BOPOHKM nosiBisiercs yepe3 15-20 munyT. [lo OKkOHUaHUM BO3TOHKU
C BHYTPEHHEH MOBEPXHOCTU BOPOHKU COOMPAIOT KPUCTAUIBI OYHMIIIEHHOTO BEIIECTBA U B3BEIIIU-
BatoT. OnpeensitoT MacCOBbIE JOJM OCHOBHOTO KOMIIOHEHTA U TPUMECEH.

0) BO3rOHKA NP NMOHUKEHHOM JaBJICHUMN

0,5t ouniraemMoro BelecTBa MOMENIA0T B MpUOOp Ha nuindax, CHAOKEHHbIN TATbYHKO-
BBIM XOJIOJIUIBHUKOM (BOsTHOE oxJaxkaeHue). COeANHSIIOT MPUOOpP C BOJOCTPYHHBIM UITH BaKy-
YMHBIM HacocoM. HarpeBanue HUXHEN 9acTu MpruOopa MPOBOIAT MPU TOHIKEHHOM JIaBJICHUH.
Kpucranisl OUHIIEeHHOTO BElIecTBa COOUPAIOT C MOBEPXHOCTH MaTbYUKOBOTO XOJOMIBHUKA U
B3BEIINBAIOT. OMpenessioT MaCCOBBIE JI0JIM OCHOBHOTO KOMIIOHEHTA U IPUMECEH.

KoHnTpoJsbHbBIE BONIPOCHI:

1.Kakue npenmMy1iecTBa JaHHOTO METOJ[a OYMCTKH Mepe/l KpUucTalanu3anuei?

2. Kakue BemiecTBa MOKHO OYHINATH ATHUM CITOCOOOM?

3. Kakue BUIBI BO3TOHOK U3BECTHHI?
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Jlabopamopnas paboma 3.
Onpedenenue memnepamypul n1ae1eHusA, memnepamypvl KUREHUA U ROKA3amensn npe-
JIOMJIeHUS 6eUieCme

Onpenesienne TeMnepaTypsl IJIaBJIeHUsI

TemnepaTtypoii miiaBjieHus1 BellleCTBA HA3bIBAIOT TEMIIEPaTypy, IpU KOTOPOU €ro TBepaas
(aza HaxXOUTCS B PABHOBECUH C COOCTBEHHBIM PACILIIABOM.

Temrmieparypa 1uiaBiaeHus — BaXHEHIIasg XapakTepucTuka coeaunenus. [1o 3HayeHuto remme-
paTypsl IIABJICHUS MOXHO MPOBOIUTH WACHTH()UKAIIMIO COSAMHEHHS, TaK KaK 3Ta KOHCTaHTa BCe-
rJa MpUBOJUTCS B CIIPAaBOYHHUKAX 10 CBOMCTBAM COETMHEHU.

Jns upeHTH(UKAIK BEIIECTB YAaCTO MCIIONB3YIOT TAKXKE T. H. «CMEIIAHHYIO NMPo0y MJIaB-
JIeHusD». [[71s 3TOro TIaTenbHO CMEIIMBAIOT PaBHBIE KOJIMYECTBA BEIECTBA, KOTOPOE UACHTU(U-
LUPYIOT, U 3aBEJJIOMO M3BECTHOro BellecTBa. Ecin Temmeparypa IUIaBJIEHHUS CMECHU OCTaeTcs
HEM3MEHHOI, TO JeNaloT 3aKiIioueHre 00 MACHTUYHOCTH o0oux BelecTB. Ecnu ke Temmeparypa
IUIaBJIEHUS MPOOBI HMXKE TEMIIEPATyphl IUIABJIECHUSI UCXOJHBIX BEILLECTB, TO, CIEI0BATEIbHO, 3TU
BEIIECTBA Pa3IMYHbI. ITO CIOCO0 OCHOBAH HA YCTAHOBJIEHHOM (DaKTe, YTO YMCThIE BEIECTBA 00-
Jaal0T YETKO BBIPAXKEHHOM («pe3koil») Ttemmeparypoil miasieHus (¢ tounocteio g0 0,01 °C).
Hanuuue nmpumeceil, kak mpaBuiio, MOHIKAET TeMIlepatypy miaBineHus. Kpome toro, Berecrsa,
coJepxalue Kakue-a1u0o NMpUMecH, IJIaBSTCS B TeMIIEPaTypPHOM HMHTepBaJje, T. €. HE UMEIOT
YEeTKO BBIPAKEHHOM TeMIIepaTyphl IUIaBleHHUS. Takum 00pa3oM, OIpeleleHUue TeMIepaTyphbl
IUIaBJIEHUS MOKET JaTh KAYECTBEHHYIO HH(OPMAIIUIO O CTENIEHH YUCTOTHI BELECTBA.

OnpezneneHue TeMIepaTryphl IUIABICHUS MO3BOJSIET TaKXKe CAeNaTh KOCBEHHBIE BBIBOIBI O
BO3MOYKHOM MOJIEKYJISIDHOM CTPOEHUM BellecTBa. Hanpumep, yCcTaHOBIIEHO, UTO U30MEPHI C CHM-
METPUYHBIMH MOJIEKYJIaMHU TUIaBATCS IpU Oojiee BBHICOKON TeMIiepaType, YeM BelllecTBa MeHee
CUMMETPUYHOIO CTpoeHus. Temiieparypa IJIaBI€HUS PACTET TAKXKE C YBEJIUYEHHUEM CTEIIEHU ac-
COLIMAIIH MOJIEKYJT (HalpUMep, BCIIEACTBUE MEKMOJIEKYIISIPHBIX BOJIOPOTHBIX CBA3CH).

[Tpubnu3uTenbHO OUEHUTHb TEMIIEPATypy IUIABICHHUS BEIIECTBA MOXKHO, HCIOJIB3YS
0OBbIUHBIN abopaTopHblii TepMoMeTp. HeCKOIbKO KPUCTAIIIOB UCCIETYEMOTrO COSAMHEHUS aK-
KypaTHO IOMEIIAI0T HENOCPEACTBEHHO HAa PTYTHBIA IIapuK TepMomerpa. [lanee TepMoMeTp c
KPUCTAJIJIAMH OCTOPOKHO PACIoOIaraloT HaJl MOBEPXHOCTHIO MPEIBAPUTEIHHO HArpeTO 3IeK-
TPOIUIUTKHU C 3aKpbITOM cHupaibio. Perymupys BbICOTY MOJIOKEHUS TEPMOMETpA HaJl HarpeTou
MIOBEPXHOCTBIO, TPY0O 33Jal0T CKOPOCTh MOABEMa TeMIepaTypsl. BHuMarenbHo HaOmronas mo-
MEPEMEHHO 332 COCTOSHMEM KPHUCTANIOB U 3HAUEHUEM TEeMIEpaTypbl, OTMEYAIOT HAYAJIO IUIaB-
JIeHUs BellecTBa (TOsIBICHUE TEPBBIX KamleneK KUIKOH (as3bl). DTOT MpoLecc MOKHO MOBTOPUTH
HECKOJIBKO pa3, JoOMBasch Hanbojee TOYHOrO ONpENeNIeHUs Havyalla Ipolecca IuiaBieHus. Pa-
3yMeeTcs, 3TOT METOJl JaeT TOJIbKO MPHOIM3UTENbHOE MPEAICTaBICHUE O TeMIlepaType IuIaBie-
HUS, OJHAKO OH IO3BOJIET CYLIECTBEHHO YNPOCTUTH AANbHEHIIMNA AKCHEPUMEHT MO TOYHOMY
OIIPEICIICHUIO ITON KOHCTAHTBHI.

JIn1st TOYHOTO ONpeIeeHus] TEMIIEPaTyphl IIABJIEHHS CYIIECTBYET HECKOIBKO KOHCTPYKTHBHO
OTJIMYAIOIINXCS TPUOOPOB PA3TMYHON CTENEHU CIOKHOCTU U YA00CTBa B paboTe, OTHAKO MPHHIIHIT
ux paboThl OJJMHAKOB. Mccrenyemoe coelMHeHne MOMEIA0T B CTEKJISIHHBIN Kanwuisip (auametp 1
MM, JutnHa 40-50 MM), 3anasHHBIN ¢ 0THOTO KOHIa. [IpenBapuTennbHO BEIIECTBO paCTUPAIOT B CTYII-
K€ B TOHKUI MOPOIIOK. {7151 3aroHeHnsl Kanuuisipa €ro OTKPBITBINA KOHEL[ OrPyKatoT B MOPOIIOK,
IpU 3TOM HEKOTOPOE KOJIMYECTBO BEILlECTBA IOMNA/IAeT B BEPXHIOK YacTh Kamwuiapa. [anee (quis
NepeMEIIEeHHUS BEIlIeCTBAa B HU)KHIOIO YacTh KaIWUIsIpa M YIUIOTHEHHUS CJI0sT) Kaluisip OpocaroT 3a-
NasHHBIM KOHIIOM BHHU3 B JUIMHHYIO, Y3KYIO, BEPTHUKAJbHO IOCTAaBJICHHYIO CTEKISIHHYIO TPyOKY
(mrametp 10 mm, mymHa 50—-60 cMm). [ToBTOPSISt 3TOT MpHEM HECKOJIBKO Pa3, JOOMBAOTCS TTOTyICHUS
IUIOTHOT'O CJIOS BELLIECTBA B KAIWJUIIPE BBICOTON 3—5 MM.

HenocpenctBenHoe onpeneneHne TeMneparypsl IUIaBIEHHUS MPOU3BOJIUTCSA B CIIEHUATLHOM
CTEKJISTHHOM Tipubope (PUCYHOK 5).

[Tpubop cocrout U3 NPOYHOI KPYTIOAOHHOM KOJOBI (1) ¢ BHICOKOKHITSIIIMM TEIUIOHOCUTENIEM
(cumKoHOBOE Maco), mpodupku (2) u Tepmomerpa (3). Kanuuisip (4) ¢ HCIIBITYeMBbIM BEIIECTBOM
NPUKPEIUIIOT K TEPMOMETPY KOJIEUKOM M3 PE3MHOBON TPYOKH (5) Tak, 4TOOBbI CTOJIOMK BelllecTBa
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HAXOJWJICS Ha YPOBHE CepeIMHBI pTyTHOTO mapuka. [Iprbop HarpeBaroT Ha BO3IymIHOW OaHe (KOJI-
OoHarpeBarenb, MEKTPOIUIUTKA) CHadaa ObIcTpo, a mocnenuue 15 °C — 20 °C nuke npeanonarae-
MO¥ TeMIepaTyphbl IUIaBJICHHS TEMIIEPaTypy MOBBIIIAIOT CO CKOPOCTBIO He Oojiee 2 rpaj B MUHYTY.
TemriepaTypoii TUIABJICHHS CYMTAIOT TEMIIEPATypy B MOMEHT ITOJTHOTO PacIlIaBIICHUS BEIIECTRA.

OOBIYHO BEIIECTBO IUIABUTCS B MHTEPBAIC TEMIIEPATYP W STOT MHTEPBAT TEM MEHbIIE, YeM
quIIe BenecTBo. Hayanom IuiaBieHusi CYUTal0OT MOMEHT TIOSIBJICHUS TIEPBOM KaIlIM B KaWLIIPE, a
OKOHYaHUEM — UCUE3HOBCHUE TTOCIICTHUX KPUCTAIUTUKOB BEIICCTBA.

f‘

1 — BHewHsIA CTEKIITHHAS K0J10a; 2 — BHYTPEHHSIs IPOOUpKa; 3 — TEpMOMETD;
4 — KanWJIIAp C BELIECTBOM; 5 — PE3UHOBOE KOJICUKO
Pucynok 5 — IIpuGop muist onipeaesienust TeMnepaTyphbl MIaBICHUs

Onpenesienne TeMnepaTypbl KUIIEHUSsI

Hapn BcemMu XUAKOCTSAMU B pe3ysbTaTe MX UCIAPEHUS YCTAHABIMBACTCS PAaBHOBECUE MEXITY
JKHUJIKOCTBIO U MAapOM, a, CIIEA0BATENbHO, U ONpe/IeieHHOE JaBjeHue napa. Benuuuna 3toro nasie-
HUS 3aBHCHUT OT MPUPO/IBI XKHUJIKOCTU U OT Temneparypbl. C MOBBIILICHHEM TeMIIepaTyphbl yBeIMUUBa-
eTcsl KWHETUYECKasi SHEPTUsl MOJIEKYJT B JKU/IKOCTH, Bce OOJIbIIIEe UX KOJIMYECTBO CIIOCOOHO NeperTn
B ra3oByIo (azy U, CJIeJ0BaTeNIbHO, AaBIECHHE Mapa HaJl )KUJIKOCTBIO BO3PACTaET (PUCYHOK 0).
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PucyHok 6 — kpuBas JaBieHUs BOASHOTO rapa

Temneparypy, npu KOTOpOW JaBj€HUE Iapa CTAHOBUTCS PABHBIM BHEUIHEMY JIaBJICHHUIO,
Ha3bIBAIOT TEMIIEPATYPOl KUIeHHUs. TouKa IepeceyeHrs] TOPU30HTAIbHOM IPSIMOM, OTBEYArO-
uieil naBiaeHuto 760 MM pT. CT., U KPUBOM JIaBJIEHUs IIapa COOTBETCTBYET TEMIIEPATYPE KUIEHUS
IIpY HOpPMaJIbHOM JlaBjieHUH. JI100as )KUIKOCTh, HE pa3jararolascs pu HarpeBaHUuU J10 TeMIle-
paTyphl, IIpU KOTOPOH /1aBJIEHUE Mapa CTAaHOBUTCS paBHbIM 760 MM pT. CT., UMEET CBOKO Xapak-
TEPHYIO TEMIEepaTypy KUIICHUS IPU HOPMAILHOM aTMOC(EpHOM JIaBICHHU.

W3 pucynka 6 BUIHO Takke, 4To npu AaiaeHuu 200 MM pT. CT. Boja Kureia Obl NprOIn3u-
TeJBbHO Ipu Temnepatype 66 °C. DTy 3aBUCUMOCTb TEMIEPATYpbl KUIIEHUS OT JIaBJICHUS UCIIOJb3Y-
IOT B JJa0OpaTOPHOM MPAKTUKE ¥ MPOMBIIIICHHOCTH JJIsl TIEPETOHKU O€3 Pa3JIoKeHHUs BEIIECTB, KH-
ISIIMX TPU BBICOKMX TEMIIepaTypax (BaKyyMmHasi Ieperonka). B psje cnpaBoYHBIX U y4eOHBIX I10-
coOuii mpuBeEHbl HOMOTPaMMBbI, IT03BOJISIIOIIME CBSI3aTh MEKAY COOO0M TeMmeparypbl KUIIEHUS [TpU
aTMoc(epHOM JaBJIEHUU U B BaKyyMe, T. €. ONPEAEIUTh TO MAaKCUMAJIbHOE OCTaTOYHOE JIaBJICHUE,
KOTOpOE JIOJDKHO OBITh B NMEPErOHHOW YCTaHOBKE, YTOOBI BEILIECTBO MEPErOHSIIOCh HMKE TeMIlepa-
TYpBbI €ro pa3yioxkeHust (pPUCYHOK 7).

DTOM ke 1eNH (0YMCTKA BEICOKOKHUITSIIUX BEUIECTB) CIyX,aT U APyrue MoauduKanuu nepe-
rouku. Hanpumep, rneperosnka ¢ BOASIHBIM I1apOM MTO3BOJISIET NIEPErHATh BHICOKOKUIIAIIEE BEILE-
CTBO IpHU aTMOC(EpPHOM JaBJICHUH, OJHAKO JABJICHHE MapoB HAaJl MOBEPXHOCTHIO KUIKOCTH,
paBHOE aTMOC(hepHOMY, CKJIJbIBACTCS U3 CYMMBI MapLUalbHBIX JIaBICHUI caMoro BellecTBa U
napoB BOjbl. BojasiHOM map B 3TOM criocobe mpoayBatoT (0apOoTUPYIOT) Yepe3 TOJMIIY BellecTBa
B IIEPETOHHOM KyOe.

B GonpmmHCTBE ciiyyaeB OIpeneeHre TeMIepaTyphbl KUIIEHUs MPOU3BOJIUTCS MpHU Iepe-
TOHKE BEIECTBA B MPOIIECCE €r0 OYMCTKU. B ciydae HeoOX0AMMOCTH Ompe/iesieHHe TeMIepary-
PBl KUTIEHUSI MAJIOTO KOJIMYECTBA JKUJKOCTH MOKHO I0JIb30BaThcsi MUKpoMeToaoM CuBos10060-
Ba.

Jlyig ero mpoBeeHUs] MOYXHO HCIIOJIb30BaTh CTAaHAAPTHBIA MPUOOp Ui ONpeesieHUs] TeM-
nepaTypbl IUIaBICHHsI, OMUCAHHBINA BbIIIEe (PUCYHOK §). B 3amasHHYIO ¢ OZHOTO KOHIIAa TOHKO-
CTEHHYIO CTEKJISIHHYIO TPYOKy (6) — nuameTp ~ 3 MM — MOMEIA0T Karllio KUJIKOCTH. B TpyOKy
OIyCKAalOT Kanwuisip (4), 3anassHHbIM ¢ BEpXHEro KOHIIA, MPUKPEIUIIOT TPYOKYy K TEPMOMETPY
pe3nHKOM (5) M HarpeBaroT B IpuOOpPE 0 TEX MOp, MOKA U3 KaMWUIsApa He HAYHYT BBIXOJAHUTH ITy-
3BIPBKU HENPEPBIBHOM cTpyel. OTMEUaroT TeMNeparypy, Npu KOTOPOH HadajaoCh HENPEPBIBHOE
BblJIeJIeHHE MY3bIphKOB. OHa COOTBETCTBYET TeMmIlepaType KUNeHUus xkuakoctu. O0s3aTerabHO
3aMuChIBalOT aTMocdepHoe AaBieHue mo Oapomerpy. [lo 3HaueHHMIO TemmepaTypbl KUIEHHUS
MO>KHO BEILIECTBO UJIEHTU(HUIIUPOBATE U OMPENEIUTh €0 YUCTOTY.
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YtoGu TeMIepaTypy KHIEHHs OpH ONpejeeHHOM HaBIEHHH OpHBecTH K 760 MM pT. o1

COeNMHAIOT NpAMOH JHHMeH cOOTBeTCTByIOUIMe 3HaueHds Ha mKanax A u C, Hckomy

BEJMHUHHY TeMllepaTyphl KHIEHHA CUHTHIBAIOT Mo mKale B. Ecin 3aTeM coenuHHTb NPAMC

Hafi/leHHOE® 3HaueHHWe TEMNeparypul KHIMEHH ¢ KaKUM-Au6O0 3SHayeBHeM NaBIECHHA H

mkate C, TO TOuka NepeceveHud ee CO mkamoil A fAacT NpuOIHKEHHYIO TeMIOeparyp
KHIeHHs, COOTBeTCTBYIOIYIO BLIGpaHHOMY J&BJACHHIO,

Pucynok 7 — Homorpamma naBineHue—remMneparypa.
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1 — BHemHsAsA cCTEeKIAHHAs Koiba; 2 — BHYTPEHHss npoOupka;, 3 — TepMOMeETp;
4 — KamwUBIp C BEIIECTBOM; 5 — PE3HMHOBOE KOJIEUYKO; 6 — TpyOKa C MCCIIEAyeMOM >KUIKOCTHIO,
7 — 3anasiHHbBIN Karmuuisp

Pucynok 8 — [Ipubop s onpenenenus tremneparypbl kuneHus (o CuBoso0oBy)

OnpenesieHue MoJIEKYJIIPHOI pedpakIuy OPraHUYeCKNX COeTUHEeHUH

MonekynsipHas pedpakuus (MR) sBasercst ¢puznueckoil KOHCTAaHTON, XapaKTepU3yIOLIen
NMOJISAPU3YeMOCTh MOJIEKYJIBbI, 10 KOTOPOI MOHUMAIOT CIOCOOHOCTh €€ K MOJISIpU3aI|H, T. €. K
U3MEHEHHIO COCTOSHHSI 3JIEKTPOHHOTO 00JIaKa MoJI ACHCTBUEM BHEITHETO JIEKTPUIECKOTO TIOJISL.
B s1exTpoMarHuTHOM 10JIe BUJUMOIO CBETa MOJSPU3YEMOCTh MOJIEKYJ MPAaKTHUYECKU LEIUKOM
00yCJIOBIIeHa CMEIIEHHEM JJIEKTPOHOB M paBHA CyMMe I(PPEKTOB CMEIIEHUI OTAETBHBIX JIIEK-
TpoHOB. Ilocnennee obGcTosTeNnbCTBO NpugaeT MR XumMHueckux coeqMHEHUI XapakTep ajaaM-
THUBHOI KOHCTaHTbI. OHA MOXeET OBITh paccuMTaHa TEOPETHUYECKH KaK CyMMa pedpaxiuii oT-
JINTBHBIX aTOMOB, BXOJSIIUX B COCTaB MOJIEKYJBI C YYETOM J00aBOK (MHKPEMEHTOB), YUUThIBA-
IOIINX HAJIMYUE U KOJINYECTBO KPATHBIX CBS3CH:

MRieop. = £ ARyr. + X ink. ,

rae ARar. — aToMHast pedpakiiyst OJHOTO aTOMa;

iNK. — ”HKPEMEHT O/IHOM CBSI3H.

Bemmuunsl AR u1st OTIenpHBIX aTOMOB M HHKPEMEHTHI KPaTHBIX CBSI3€H M3BECTHBI M TIPH-
BE/ICHBI B OOJIBIIMHCTBE COOTBETCTBYIOIIUX nocoOuit U CIPaBOYHHKOB
(Tabmuua 1). 3Has MpeanoNokKUTENbHYI0 CTPYKTYPHYIO OPMYJTy COEIMHEHUS, MOXKHO paccuu-
TaTh U1 HeTO MRreop. Kak cyMMy ARuar.

Hanpumep, nis uzonponundensona (kymona) MRreop. paBHa:
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/CH—CQ /c:H3
HC/ \C—HC
CH=CH CH,

MRreop. = ARc - 9+ ARH - 12 +iNKys. 5. - 3

[MoxcraBisis coorBercTByromue 3HadeHns AR u ink (Tabiuma 1), momydyaem:
MRreop. = 2,418 - 9+ 1,100 - 12 + 1,733 - 3 =40,161

Tabnuna 1 — AToMHBIC pedpaKIMK OTASILHBIX ATOMOB M HHKPEMEHTBI

AToMm AR AToM AR,
Bomopos (H) 1,100 Azot (N):

VYraepon (C) 2,418 AMUHHBIN:

Kucnopon (O): NEPBUYHBIHI 2,328
3(UpHBII 1,643 BTOPUYHBIN 2,502
TUAPOKCHIIbHBIN 1,525 TPETUIHBIN 2,840
KapOOHUJIbHBIN 2,211 HUTPUJIbHBIN 3,118
Xuop (CI) 5,967 W HKpEMEHT BOWHOM CBS3M 1,733
IpU KapOOHMIJILHOM TpynIe 6,336 WMHKpEeMeHT TpOiTtHOM CBSI3H 2,336
Hox (1) 0 13,90 Hutporpynna B 6eH30J1bHOM 1,7
Bpowm (Br) 8,865 saape

C npyroii ctoponbl, MR MOXHO ONpeneuTh 3KCIEPUMEHTAIBHO 110 MOITYIMIUPUYECKOMY
ypaBHeHuto JlopeHTu-Jlopenua:
n’-1 M
n’+2 d'
r7ie N — oKa3aTelib IPEeIOMJICHUS BEIIECTBA UM pacTBOPa;
M — MonekyJsipHas Macca BEIlecTBa;
D — ynenbHas macca BeliecTBa (IJIOTHOCTD).
Takum o0Opa3om, ompenennB KCIEPUMEHTAIbHO TpU HeusBecTHhIX (N, M u D) B ypaBHe-
Huu JlopeHtu-JIopeHiia, Mbl MOKEM paccuuTaTh 3KclepuMeHTalbHOoe 3HaueHne MR, a 3artem
CPaBHUTbH €TI0 C paCUETHBIM 3HAYCHHEM, PACCUUTAHHBIM IO MpenoiaaraeMoil popmyie.
Onpenesienne nokasareJisi MpeJOMJICHUS
Ecin MOHOXpOMAaTHUYECKU CBET MIPOXOJUT Yepe3 IPaHUIly pas3zeiia IByX Pa3InYHbIX CpPell
(pucyHok 9), To OH OTKJIOHsAETCS 1o 3aKkoHy CHemnyca:
_sina

sinp
KoHcTranTa N Ha3pIBaeTcsl OTHOCUTENBHBIM MOKa3aTeseM (WiH KOA(P(UIUEHTOM) MPEIoM-
JIEHWS] BTOPOr'O BEILECTBA 110 OTHOILEHUIO K IepBoMy. BoinHOBas Teopus cBeTa yCTaHABIMBAET
IPOCTYIO CBSI3b MOKAa3aTelsl MPEIOMIIEHHUSI CO CKOPOCTBIO PAaclpOCTPaHEHHs] CBETOBBIX BOJH B
nByx cpenax C1u Cy !
_sina _ C,
sinB  C,
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7

O — YroJ naieHus; 3 — yroia npeaoMieHus
Pucynok 9 — [Ipenomiienue jiyua MOHOXpOMaTHYECKOIO CBETA
Ha rpaHule pa3zena IByx Qa3

[Tokazaresnp MpesoMIIeHHs MO OTHOIICHUIO K BaKyyMy Ha3bIBaeTCsl aOCOJIOTHBIM MOKa3a-
teseM npenomiieHus. [Ipu n3MepeHnn mokazareneid NPENOMIICHUS — JKMAKUX U TBEPIBIX TEN

OOBIYHO OMPEENAIOT OTHOCUTENbHBIE TTOKA3aTEeNN MPEIOMIICHHS MO OTHOIICHUIO K BO3AYXY Jia-
0OpaTOPHOTO MOMEIIEHUS.

[TokazaTtenb mpenoMIICHHs BEIIECTBA OMPEAEISIETCS €ro MPUPOJON, HO 3aBUCHUT TaKkKe OT
BHEITHUX YCJIIOBUN — TEMIIEPATyphl U IJTUHBI BOJIHBI CBETA. Y OPraHUYECKUX JKUJKOCTEH C pOCTOM
Temmnepatypsl Ha 1° on nafaet Ha 4-1074-5 - 107%. TemnepaTypy ykasbIBaloT HAJCTPOUHBIM HHJIEK-
COM, a JUTMHY BOJIHBI — MTOJCTPOYHBIM MHJIEKCOM CIipaBa. BMeCTO UMCIOBBIX 3HAYEHUI JIJTMH BOJIH
YacTo YMOTPeOIsIeMbIX CIIEKTPAbHBIX JMHUN OOBIYHO YKa3bIBAIOT UX OYKBEHHOE 00O3HAUYCHHE.
Taxk, Hanpumep:

20 25 18.5

ng . n . n B

o ’

0003HAUAIOT MOKa3aTeNy mpenomiieHust npu temreparype 20, 25, u 18,5 °C mis D nunum
crnektpa Hatpus (589,3 HM) u uHMI o U B BOIOpOa; cooTBEeTCTBEHHO (B = 486,1 HM, a0 = 656,3 HM)
CIIEKTPOB HCITycKaHusl. Hanbonee 9acTo mokasaTenb MpesOMIICHHST TAeTCsl YISl CIIEKTPATbHOM JTH-

20
aun 589,3 uM (D-nunus) B ciektpe Hatpus, T.e. N .

Jlns onpeneneHus BETUYMHBI MTOKA3aTeNsl MPENIOMIIEHUS UCHOJIb3YIOT CHEHAIbHBIA TPH-
6op — pedpaxkromerp. CTangapTHHIM TPUOOPOM It TaOOpPaTOPUN OPraHUYECKOM XUMUU CITy-
KUT peppakromeTp AG6e. OH CKOHCTPYHMPOBAH TaKUM 00pPa30M, YTO MPH MCTIOIH30BAHUH TOJH-
XPOMATUYECKOTO (COTHEYHOTO MJTM UCKYCCTBEHHOTO) CBETA JIa€T 3HAYEHUE IMOKa3aTess MPeIoM-
nenus g D-nunun Hatpus. J{ns u3mMepeHuss HEOOX0AMMO JTUIIh HECKOJBKO Kamelb KUIKOCTH,
TOYHOCTh M3MepeHus coctapnsget + 0,0001 exunauIl mokazaTens npenomiaeHus. UtoObl 1oOUTHCS
TaKOW TOYHOCTH, BO BpEeMsi MU3MEPEHUs CIEAyeT MOJJAEP>KUBATh MOCTOSHHYIO TEMIIEpaTypy ¢
TouHOCTHIO 710 + 0,2 °C (uTO mocTHraeTcs ¢ moMollbio Tepmocrata). [lokazarens nmpenomiieHus
1esaecooopasHo u3MepATh npu temrneparype 20°C, a y HU3KOTUTaBKUX TBEPIBIX BEIIECTB — HE-
CKOJIBKO BBIIIIE TEMIEPATYPbI MIJIaBICHUSI.

[TockonbKy Ka)a0€ BEIIeCTBO XapaKTEPU3YETCsl CBOMM 3HAUEHHUEM ITOKa3aTelisl MperoMIe-
HUS, pepPaKTOMETPHIO COBMECTHO C APYTUMHU METOJAaMHU MOKHO HCIIONIL30BATh JJIsl MICHTH(HKA-
1M (y3HaBaHUA) BemlecTB. neHTudukanms ocymecTBIseTcsl HA OCHOBE COBIIAICHUS U3MEPEHHO-
ro U CIIPaBOYHOI0 3HAYEHUI MOKa3aTelis MPEJIOMIICHHS YUCTHIX BEIIECTB, HAWIEHHBIX MIPHU OJMHA-
KOBBIX yCIIOBUSX. BBUAY TOr0, 4TO pa3MyHbIC BEIIECTBA MOTYT UMETh OJIM3KHE 3HAYCHHMSI TTOKa3a-
Tesel mpenomiieHus], peppakToMeTpH0 OOBIYHO JOMOIHSIOT APYTHMUA METOAAMHU UACHTU(DUKAIIIH
BEIIIECTB (CIEKTPATbHBIC U3MEPEHUS, OTIPEICTICHIE TEMITePaTyPhI TJIABICHUS WU KUTICHUS U Jp.).
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C noMoIpr noKa3aTests NpeloMIIEHHUS] MOKHO TaKkKe CyJUTh O YUCTOTE BelIeCTBa. PacxoxneHne
B BEJIMYMHAX U3MEPEHHOIO M CIPAaBOYHOIO (IJI YMCTOTO BELIECTBA) 3HAYCHUI IOKa3aTenei mpe-
JIOMJICHUSI BEILIECTB, HAMJICHHBIX B OJIMHAKOBBIX YCJIOBHAX, YKa3bIBA€T HA IPUCYTCTBUE B HEM
npumeceil. B Tex cityuasix, Korja B JIUTEpaType OTCYTCTBYIOT CBEIEHHS O (PM3UUECKHX KOHCTaH-
TaxX BELIECTB (B TOM YHMCIIE U IOKa3aTeJie MPEIOMIICHHS), €r0 MOKHO MPHU3HATh YUCTHIM TOJIBKO
Torna, Korja (u3ndeckue KOHCTaHThl HE M3MEHSIOTCS B IIPOLIECCaX MOBTOPHOM OYHMCTKH.
Haubonpryo TOYHOCTh pepakTOMETPUUYECKUI CTPYKTYPHBIN aHaIU3 AT JUIsl KHUJIKUX BELIECTB.
ITpu sTOM HEOOXOAMMO pacrosnaraTb JaHHBIMM O COCTaBE M MOJIEKYJISIpHOH Macce (OpyTTo-
dbopmyrie) niM OCHOBAaHUSMHU JUIsl IIPEATIONIOKEHHS O CTPYKTYpHOH (hopMyJie BeliecTBa. 3aKiroue-
HHE O CTPYKTYpPE BEILIECTBAa BBIHOCUTCS HA OCHOBAaHMH CpaBHEHUSI MR , HaliIeHHO# 110 (hopmyte
Jlopenti-JIlopenua, 1 Mrqeop. CoBnasienue 3HaueHU MRoken U Mrreqp € TOuHOCTBIO 0,3-0,4 moa-
TBEPKIAET BEPOSTHOCTH MpeanoiaraeMoni OpyTTo-popMyiibl U CTPYKTYpBl. Pacxoxnenne Mrreop
M scn. Oosiee uem Ha 0,3—0,4 eTMHUIIBI YKA3bIBAET HA HEMPABWIIBHOCTH CACJIAHHBIX MIPH TIOJICUYETE
MR 1eop. IPEATION0KEHNN O CTPOEHUU U COCTaBE BellecTBa. B 3ToM ciryyae HEOOXOIMMO paccMoOT-
peTh Apyrue BO3MOKHBIE JJIsl TaHHOW OpYyTTO-(hOpMYJIIbl MOJIEKYJISIPHBIE CTPYKTYPbI BEILIECTBA.

[TockonbKy moOKa3arenb MPEIOMIICHUSI 3aBUCHT OT KOHILIEHTPAIMH PAacCTBOPOB, pedpakTo-
METPHUIO MCHOJB3YIOT TaKXKe ISl ONpENeseHUs UX KOHUEHTPALMH, JAJi1 IPOBEPKH YUCTOTHI Be-
IIECTB M KOHTPOJIS 32 MPOLIECCaMU pa3JIeIeHUs, HAlpUMEpP, MOXKHO KOHTPOJIUPOBATH EPETOHKY
(B ananmuTHueckux uensx). [lokazarens npenomiieHus OMHAPHON cMecH JTUHEHHO 3aBUCUT OT
KOHLEHTPAllUd KOMIIOHEHTOB (B OOBEMHBIX IPOLIEHTaX), €CJIU TOJbKO IMPU CMEUIMBAHUHU HE
MPOUCXOIUT U3MEHEeHHsI oO0beMa. Eciu mpoucxoasT OTKIOHEHHUS OT JIMHEHHOW 3aBUCHUMOCTH,
HE00XO0JUMO CTPOUTH KaTMOPOBOYHYIO KPUBYIO.

MeToanka U3MepeHus ¢ Ncnojib3oBanueM pedpaxkromerpa Adoe

—[logHNMarOT BEPXHIOO MOJOBUHKY MU3MEPHUTENILHOM TOJIOBKU U OTBOJIAT €¢ B KpaitHee (OT-
KPBITOE) IIOJIOKECHUE. Kycouxom BAaTBhI, CMOYECHHOU apupom,
0CMOpPOXCHO TPOTUPAIOT HUKHIOK MOJMPOBAHHYIO M BEPXHIOK MAaTOBYIO CTEKJISIHHBIE MTPU3MBbI
npubopa. J[aroT a3¢upy ucnapurhes.

—[Iunerkoil UM CTEKISHHOW MalOYKOH OCTOPO’KHO HAHOCAT 2—3 KaIUIM HCCIEAyeMOro
BEIIECTBA Ha HUYKHIOIO IIOJIMPOBAHHYIO CTEKJISIHHYIO IPU3MY U3MEPUTENIbHOM TOJIOBKH.

—OCTpOoXKHO OIMyCKaIOT (M30€eras yaapa) BEpXHIOI MOJOBUHKY U3MEPHUTEIBHON TOJTOBKH.

—IloBopaunBas B pa3HbIX HANpPaBICHUSIX U IJIOCKOCTSIX 3€pKaliblie C JIEBOM CTOPOHBI KOp-
nyca pedpakToMeTpa, HalpaBJsIOT MOTOK CBETa B OKOIIKO Ha KOPITyce; MpOoLecC KOHTPOIUPY-
10T, HaOII01as1 B OKYJISIp TIpuOopa.

—He oTpbIBas mi1a3 oT OKyjspa, BpallalOT MOINEPEMEHHO MaxOBHYKM Ha MPABOW U JIEBOU
CTOpOHaX NpuOOpPa, BBIBO/IS IPAHUILY MEXAY CBETIBIM M TEMHBIM IOJIIMU B 30HY BUJIUMOCTH.

—MaxoBHYKOM Ha JIEBOI CTOPOHE KOPITyca JOOMBAIOTCS MAaKCUMAIbHONW PE3KOCTH TPAHUIIBI
MEX/1y CBETJIBIM U TEMHBIM IOJIIMU

—MaxoBHUYKOM Ha MpaBOH CTOPOHE KOPITyca BBIBOJAT 3Ty I'PAHUIy Ha NEpEeceYeHHe IBYX
B3aMMHO MEPIEHANKYISPHBIX JUArOHAIbHBIX MPAMBIX B IMOJI€ BUAMMOCTH Ipubopa (PUCYHOK
10).

—Ha HrKHEH 1Kaie CYUTHIBAIOT 3HAYEHUE MMOKA3aTelIsl MPEJIOMIICHHUS.
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Pucynok 10 — Bug naGmonaeMoil KapTUHKH B OKyJisipe pedpakromerpa

OnpeneJieHne MOJIEKYJISIPHOM MacChl

Bemnunny monekynspHod Maccbl M ONpenensioT ClelraJbHbIMU METOJaMU, Halpumep,
110 MIOHMYKCHHUIO TeMIIepaTypbl 3aMep3anusi ero pacteopa ATk (KpMocKoOmMYecKHil METO.) HITH
10 TIOBBIIICHUIO TEMIIEpaTypbl KHIMeHHs pactBopa ATe (30yUIMOCKONWYECKHil METOI) IO
CPaBHEHHUIO c YUCTBIM pacTBOpPUTEIEM.
Pacuer M BenyT no ¢opmyie

ATk =Kk *mg/ Mg unu

ATe=Kegems/ Mg, rae

ATnn, ATkun — pa3HOCTh B TeMIepaTypax IUIaBIEHUS WU KUIIEHUS PacTBOpa U YUCTOTO
PacTBOPHUTEIIS,

Kk, Ke — kpuockonunueckas win 30yJTHOCKONINYecKasi MOCTOSTHHAs pacTBOpUTens (Tabmuu-
1a 2);

Mp — HaBecka BemecTBa, pacTBopéHHoro B 1000 1 pactBopuTens (MossiIbHAs
KOHIICHTpAIIUs ),

MsB — MoJsipHas Macca BEIIecTBa.

Onpenesenne NJIOTHOCTH KUAKHX BEIIECTB MMKHOMETPHYECKAM METOI0M

[InoTHOCTH  OmNpenensoT  MOCPEICTBOM  NHMKHOMeTpa  EMKOCThI0O 1-2 oM
(puc. 9). IlpeaBapuTenbHO MUKHOMETP MOIOT HOCJIEOBATEIBHO AlleTOHOM, CIUPTOM U 3(UPOM,
1ocJie 4ero MpocCylnBaloT, MPOIyBasi B HETO BO3yX PE3WHOBOMU rpyliei, CHaOKeHHON TpyOKoil
C KallMJUIIPOM, KOTOPBIM BBOJAT B KOpPIYC MUKHOMETpa. UHMCTHIN M CyXOil IIyCTOM MUKHOMETP
B3BEIINBAIOT HA aHATUTUYECKUX BECAX.

Tabnuma 2 — kpuockonuyeckue (Kk) u s0ymmockonudeckue (K,) KOHCTaHTBI HEKOTOPHIX
pacTBopHUTee

3

T]'[J'I. 1 TKI/I]’[. )

oC oC Kk K3

20
PacrBopuTesn d 4

Bona 0,998 0,0 100,0 1,85 0,516

YkcycHas KUCIIoTa 1,049 16,7 118,1 3,90 3,07
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benson 0,879 55 80,1 5,10 2,63
Hutpobenson 1,203 5,8 210,6 6,9 5,27
1,2-JIlu6pomaTan 2,180 10,0 131,6 12,5 6,43
mpem-byTunoBbii 0,789 25,4 82,8 12,8 -
mmmeOMO(bopM 2,890 17,7 149,6 14,4 -
ukmorexcanos 0,779 23,9 161 20,2 2,79
Kampopa — 178,4 — 40,0 -

3areM OIpeaelsioT «BOAHOE YUCIIO» WM «BOJHYIO KOHCTAHTY» NHUKHOMETpa, T. €. Maccy
BOJbI B 00bEME NMUKHOMETpPA, MPUBEIECHHYIO K Macce BoAbl npu temieparype 4 °C (cooTBer-
CTBYET MAaKCHMAJIbHOM IJIOTHOCTH BOABI). J{Js1 3TOr0 KUIATAT B CTaKaHUYMKE HEOOJIbIIOE KOJIH-
YECTBO JUCTHIIIIMPOBAHHOW BOJBI (C LEJIbIO YJJAJIEHUSI PAaCTBOPEHHOIO B HEW BO3/lyXa) B TEUECHUE
10-15 muH u, oxnanuB Boay Ao temrepatypsl 20 °C, HAMOJHSIOT €10 MUKHOMETP (C MOMOIIBIO
KalWUISIPHOM NMUITETKH, CHA0KEeHHOM pe3nHoBoil rpymeit) Ha 0,3—0,5 cM BblllIe METKH, HAHECEH-
HOW Ha IIeiike muKHOMeTpa. HamonHeHHBIH BOAOH MUKHOMETpP 3aKpEIUISIOT B CIEUATbHOM
JiepKaTelie U MOrpyKaroT B CTakaH € BOJOW Tak, 4TOObI ypOBEHb BOJblI B LICHKE MUKHOMETpa
ObUI HU)KE YPOBHS BOJIbI B TEPMOCTAaTHPYIOLIEM cTakaHe (pPUCYHOK 11).

[ S aarassssasa s ea L TR R R R L u\\i

Pucynok 11 — Onpenenenne mIOTHOCTH KUIKOCTH € TOMOLIbIO0 TUKHOMETpA

B crakaH, ucnonp3yemslil B KaU€CTBE TEPMOCTATA, OIYCKAIOT TEPMOMETP, Ha IAPUK KOTO-
poro HajeTa NMpeAoXpaHuTelbHas My(pTa U3 pe3MHOBON TPYOKH, U BBIIEPKUBAIOT B TeueHue 20
MUH, MIOMEILNBast TEPMOMETPOM, pu TEMIIEPAType
20 °C. TemnepaTypy NOJAEPKHUBAIOT, IPUOABIAS O MEpe HaJOOHOCTH TEIUIYI0 BOJIY WIH Ky-
coukH abaa. [To npomectBun 20 MUH ypOBEHb BOJIBI B LIEHKE NTUKHOMETPA AOBOASAT 10 METKH 10
HIOKHEMY 00pe3y MeHHCKa, OTOMpasi JHUIIHIOK BOAY C MOMOIIBI0 KalWJUIIPOB WM TOHKO Hape-
3aHHBIX M CBEPHYTHIX B TPYOOUKY JUCTKOB (PMIBTPOBAJIBHOM Oymaru. BepxHioro yacTh mIeHku
MUKHOMETpa U HUTKU( clieAyeT TUIAaTeNbHO MPOTEPETh CYXUM KYCOUYKOM (UIBTPOBAIbHON Oyma-
ru. [Tocie 3Toro MMKHOMETpP 3aKpbIBAIOT MPOOKOH, BHIHUMAIOT U3 TEPMOCTATUPYIOLIETO CTaKaHa,
THIATENIFHO BBITHPAIOT CHAPYXKU YUCTHIM IOJIOTEHIIEM WM (UIBTPOBAIbHOM Oymaroil M B3Be-
IIMBAIOT Ha aHAJIUTHUYECKUX Becaxuepe3 25-30 muH. [[ng BeIYMCICHHS Macchl BOJbI B 00beMe

NUKHOMeETpa npu Temneparype 4 °C Halo peluTh NPONOPLHIO:
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Macca Boasl B 00bemMe tukHOMeTpa mipu 20 °C

Macca BojbI B 00beMe mukHOMeTpa 1pu 4 °C (X)

Macca 1 cm® Bogsl ipu 20 °C 0,99823

Macca 1 cm® Boawl ipu 4°C 1

[Tonydyennoe 3HaueHue X M €CTh «BOAHOE YKCIIO», KOTOPOE ISl JAHHOTO MUKHOMETpA SIB-
JSI€TCS MOCTOSTHHOM BennunHOU. Eciam «BoiHAs KOHCTaHTa» MUKHOMETpa YyCTAHOBJICHA, TO AJIS
oTpezieNieHus INIOTHOCTH KHUJIKOCTH CJIeIyeT B3BECUTh YHCTBIM U CyXOl MUKHOMETP, 3aI0THUTD
€ro UCCIIEyeMOM KHUAKOCThIO UM Jlajiee MpOoJeIaTh BCE ONEpaliu, ONMCaHHbIE IIPU YCTaHOBIIE-
HUU «BOJHOTO yuciay. OTHOIIEHHE Macchl BemecTa mpu temiepatype 20 °C B o0bemMe gJaHHO-

20
T'O IMKHOMETpPA K BEJIMYHUHE «BOAHOT'O YHCJIa» U €CTh INIOTHOCTh JaHHOI'O BEIIECTBA d T .

KoHTposbHBIE BOIIPOCHL.

Omnpenesnenne TeMnepaTypsbl IJIaBJIeHUS

1  Yro xapakTepusyeT U OT Yero 3aBUCUT TEMIIepaTypa IUIaBJIeHUs BellecTa?

2 Kak 3anosHseTcs U 3aKperuisieTcsl Kanwuisip IpU ONpeAeiIeHUU TeMIlepaTypsl MjaBiie-
HUS?

3 KakoBa fomkHa ObITh BBICOTA CJIOS BELLIECTBA B Kanuiuisipe?

4 Kak BiausieT Ha TOYHOCTb OIPENEICHUs TEMIIEpaTypa IUIaBJICHUs BELIECTBA CKOPOCTh
HarpeBaHus npudopa?

5  UYro o3HauaeT «IompaBKa Ha BBICTyNaOLUN cTOIOUK pTyTn»? Kak oHa onpenenser-
ca?

6  Kakoil MOMEHT CUUTAETCsI MOMEHTOM OTCUYETa TEeMIIePATypPhI IUTABICHUS?

7 Kakyro uMHQOpPMaLUI0O MOXHO MOJYYUTh O BEILECTBE 10 3HAUYEHHUIO TEMIIEPaTyphl
IU1aBJIeHUs ?

Omnpenesnenne TeMnepaTypbl KHIICHHSsI

1  Yro Takoe «reMieparypa KUIEHHsI BEIIECTBa»?

2  Kak ompenensercs TeMnepaTypa KUIIEHUS BelecTa?

3 Yto 03HauaeT «ImompaBka Ha BBICTYNAIOIIWK cTONONK pTyTn»? Kak oHa ompenenser-
ca?

4 Kakue ¢akTopbl BIUSIOT Ha TEMIEPATypy KUIIEHUs BellecTBa?

5  Kakyro uHpopManuo MOXXHO MOJyYUTh O BEIECTBE MO 3HAYEHUIO TeMIIEpaTyphl K-
neHus?

Onpenesnenne MosIeKyJIsIpHOi pedpaxumnn

1 Ot xakux mapamMeTpoB 3aBHCHUT IOKa3aTesb MPEJOMJICHHUS BEIIECTBA UM €r0 PacTBO-
pa?

2  Kak Ha mpakTHKe ONPEeIIIOT TUIOTHOCTE (YISIBHYIO MacCy) HEM3BECTHOTO COC/THHE-
HUA?

3 Kak Ha nmpakTHKe OnpeAessiFoT MOJIEKYJIIPHYIO MacCy HEM3BECTHOTO COSTMHEHHS?

4 O ueMm CBHJIETENbCTBYET pacxokieHue Oosee yeM Ha 0,3-0,4 enuHUIBl BEIUYMH
MRoken. 1 MRTeoP.?

5  SBasercs nu MeToA pepakTOMETPUH JOCTATOUYHBIM JUIsl YCTAaHOBICHUS CTPYKTYPHI U
UACHTU(DUKAIIIN COeAUHEHNA?

Jlabopamopnas paboma Ned
KauyecTBeHHBIN 3JIEMEHTHBIN AaHAJIM3 OPraHUYECKUX COeIMHEeHU

Onwvim 1. Obnapyoicenue yenepooa npoboii Ha obyenusanue (mseal)

PeaktuBbl: caxap (Wi Myka, Kpaxmai), Oymara, OeH301, 1-IpOLEeHTHBIN pacTBOp CEpHOM
KHCJIOTBI, KOHLIEHTPUPOBAHHAsL CEPHAsI KUCIIOTA.

Ob6opynoBanue: ¢papopoBast yamka (MU Kpblka ot TUrIs). @apdopoBelil TPEYroibHUK,
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CKaJIbIelb, CTeKISTHHBIN IIMJIMHAP, CTYIKA C IECTUKOM.

Obyanusanue — camas npocmas npodoa Ha oOHApYIHceHUue Y2nepood 8 opeaHuUuecKux eeuye-
cmeax. Hexomopvie opeanuueckue sewjecmsea odyenusaomcs (vepreiom) npu npoKaiueaHuu, 8
opyeux cuyuasx ooOyenusauue Haba0Oaemcss npu O0eucmsuu 80000MHUMAIOWUX BeUlecms,
Hanpumep, KOHYEeHMPUPOBAHHOU CEPHOLL KUCTOMDbL.

1) Ha xpeimky turis wid B GappopoByro yamky nomemniaror Hemsaoro (0,1T) caxapa wim
Myku. Yamky ctaBsaT Ha (HapdopoBblii TPEyroibHUK, 3aKpEIUIeHHbIH Ha 1mTaTtuBe. OCTOPOKHO
HArpeBaloT Ha TUIAMEHH TOPEJIKH, a 3aTeM IPOKAIMBAIOT UCIBITYEMOE BEIIECTBO 0 00yriHnBa-
Hus. ChenaiiTe BBIBOJ O ICWCTBUM HArpEBaHUsl HA OPraHUYECKUE BEIIeCTBA.

2) Ha Genoi#i win GuibTpoBalIbHON Oymare (IIEUII0NI03€) NEIAl0T HAIIMUCH |-TIPOIICHTHBIM
pacTBOpOM cepHOM KucioThl. [lpu BbICBIXaHHMM pacTBOpa HaANKHCh HeBUAMMA. [IposiBieHue
HAJMUCH TPOMCXOJUT TPU OCTOPOKHOM HArpeBaHUM OyMmMaru Haja TOpsSYeH DICKTPUYECKOH
muTKkor. CrienaiTe BBIBOJ O JIEHCTBHM Pa30aBICHHON CEPHOM KHUCIOTHI HA OPraHUYECKHE CO-
CAMHCHHUS.

3) B crynke pactuparoT 25 r caxapa, 100aBJISIOT 3 MJI BOJBI U MEPEHOCIT CMECh B CTEK-
JSHHBIA MWIMHIP eMKocThio 50 M. 3aTeM MOCTENeHHO NpPH IMOCTOSHHOM IepPeMEIINBaHUN
CTEKJISTHHOU Manoykoi no0aBisatoT 12,5 Mi KoHII. cepHOM kuciaoTel. Korga HaunHaercs o0yriu-
BaHUE, CTEKISHHYIO MaJ04YKy MPUMOAHUMAOT. CMeCh BCITyYMBACTCS, YEPHBIM MOPUCTHIA «ITH-
por» moaHuUMaeTcs Ha manouke. CrenaidTe BBIBOA O ACHCTBHHM KOHIEHTPUPOBAHHON CEpHOMN
KHCJIOTHI HA OPTaHUYECKHE COSAMHEHUSI.

4) B dapdopoByto yamiky (WId Ha KPBIIIKY TUIJIA) HAMUBAIOT 2-3 Karu OeH305a U MoJ-
KHUTaIOT ero. BeH301 TopuT cuitbHO KonTammM uiameneM. [louemy? Jlonummre ypaBHEHUE pe-
aKIIUU:

CeHs + 4,50, —»

Onvim 2. Obnapysicenue yenepooa u 6000pooa okucienuem seugecmsa okcuoom meou (11)

PeaxtuBbl: caxap (cyxoi), okeua menu (1) — mopoiok, u3BectkoBas (Miu 6GapuTOBasi) Boja
— HACBIIIEHHBII PacTBOP TUAPOKCHIA KalbIUs Wik Oapusi, 6e3BoaHbIH cyabdar meau (1) — cBe-
JKEITPOKAJICHHBIMN.

O6opynoBaHue: U30THYThIe Ta300TBOJHbIE TPYOKH ¢ mpoOkamu i MpoOUPOK, BaTa, IITa-
TUB C IPOOUPKAMHU.

Haubonee obwum, ynusepcanbHuolm mMemooom OOHAPYHCEHUs. 8 OP2AHUYECKOM Beljecmee
yenepooa u 00OHOBPEMEHHO C HUM 8000pooa sensemcs okucieHue e2o oxcuoom meou (11). Ipu
9mom yenepoo npespaujaemcs 8 okcuo yeaepooa (IV), a 6000poo — 6 600y.

B cyxyto npobupky ¢ razoorBoaHoi Tpyokoil nomemiatot 0,2 — 0,3 r caxapossl u 1-2 1 no-
pomika okcuna meau (l). Conepxumoe mpoOMpKU THIATEIBHO MEPEMEIINBAIOT, CBEPXY CMECh
3acpimaroT cinoeM okcuaa Meau (1) — mpumepro 1 . B BepxHIOI0 9acTh MpoOUpKH (O] TPOOKY)
MOMEIIAIOT MaJIEHbKHI KOMOUYEK BaThl, HA KOTOPYIO HACHINIAIOT HEMHOTO 0€3BOJHOTO Cylb(dara
memu (I1). IIpoOupky 3akpbIBatoT MPOOKOWM U 3aKPEIUISIOT €€ B JIalKe ITaThBa ¢ HEOOJIbITUM
HakI0HOM. CBOOO/HBIM KOHEI| Ta300TBOJHONW TPYOKH OIyCKalOT B NMPOOUPKY C M3BECTKOBOM
(unmu 6apuTOBOI) BOJIOM Tak, yTOOBl TpyOKa MOYTH Kacajach MOBEpXHOCTH kuakoctu (Puc.l.).
CHauana mporpeBaroT BCIO MTPOOUPKY, 3aT€M CHIIBHO HarpeBaroT Ty YacTh, I/I€ HAXOIUTCS peak-
1IMOHHAs cMech. MI3MensieTcst i nBeT peakiimonHou cmecu? [Touemy?

OTMeThTe, 4TO MPOUCXOAMUT C M3BECTKOBOM Bojoi. [Touemy m3mensiercst uBer cynbdara
Menu? Hanuimmre ypaBHEHUS CIECIYIOMMX PEAKIINN:

a) okucienne caxapossl (C12H22011) okcuaom mean (I1) B u30bITKE;

0) B3aMMOJICHCTBHE TTPOTYKTOB, OOPA3YIOIINXCS IPH OKUCIICHUU Caxapo3bl, C M3BECTKOBOM
BOJION M ¢ 0€3BOHBIM CYIh(HaTOM METH.

Puc. 1. Ilpubop ona onopedelcHEA YTAERoOa H BEogopoOa.

1- opobupia co CMECERY ca¥aposel H Culd,
2- npobHPpEa © HEEECTECERCH Boqoil,

3- Bara,

4- besponHER cynedaT Menn.
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Onvim 3. Obuapyoicenue azoma cniasieHuem sewjecmea ¢ memaniudeckum Onvim 3. O6-
HapyceHue azoma cniasieHuem seuecmsa ¢ memaniuveckum Hampuem. (Taza! 3awumnuie ou-
Kku!)

PeakTuBBl: MOUEBHHA, METAJUTMUECKUN HATPUM, |-POLIEHTHBIA PacTBOpP cyibdaTa xKene3a
(1), 1-nmpouenTHsIit pacTBop xmopuaa xeiesa (111), 10-mpoueHTHBIH pacTBOP COMSHON KUCITOTHI.

Ob6opynosanue: paphopoBas vamika, lakMycoBas oymara.

Ipunyun memooa cocmoum 6 mom, 4mo npu CniaeieHuu ¢ Memaiiuieckum Hampuem op-
2aHUYecKoe 8ewecmeo pasiazaemcs, a CoOepICAWUlcs 8 HeM a3om odpaszyem ¢ yenepooom u
Hampuem YuaHuo Hampusl:

Obpazosasuuiicss YUaHuo Hampus OOHAPYHCUBAIOM, NEePeBoOsl €20 8 OEPIUHCKYIO AA3YPb.

B cyxyio npobupky nomemarT Heckoiabko kpuctaioB MmoueBuHbl (H2N-CO-NH2) u ky-
COYeK (C MOJIOBUHY TOPOIIMHBI) OYUIIIEHHOTO OT KOPKH M OT)KAaToro B (pMIBTPOBAIBHON Oymare
MeTaJJIM4ecKoro HaTpus. (BMecTo MoueBHMHBI MOXKHO B3ATh JPYyroe OpraHu4ecKkoe BEIIeCTBO,
coJepkallee a3oT: aHWJINH, alleTaMu, SIMYHBIA 0eI0K u 1p.). OCTOPOKHO HATPEBAIOT MPOOUPKY
B IUTAMEHH TOpeKU. (Buimsoicrou wkagh! 3awumnovie ouxu.) Yepes HEKOTOPOE BpeMs TPOUCXO-
JIUT BCIIBIIIKA, TPOOMPKY HArpeBaroT 0 KpacHOro KayeHus emie 1-2 munyThl. Heo6xomumo mpo-
CJIeIUTh, YTOOBI HATPUH MIIABUJICS BMECTE C MOYEBHHOM, TaK KaK B MMPOTUBHOM CIy4yae LIUAHU]]
HATPUS. MOXKET HE 00pa3oBaTbcs. 3aTeM MPOOUPKY OXJIAXKIAIOT M JO0aBJISAIOT B HEE 3 MII JIH-
CTHJLTUPOBaHHOM Bonbl. KycOUku mMiaBa M3MeNp4arOT CTEKJISHHOW MaJOYKOH W TMOJYyYEeHHBIN
pactBop puIbTPYIOT Yepe3 OyMaxHbIi GUIBTP B IpoOupKy. Eciu oprannveckoe BemecTBo pas-
PYIIEHO HE MOJHOCTHIO, )KUIKOCTh UMEET Oypbli MIIM YepHBIN I[BET. B TakoM ciydae cruiaBiie-
HUE HUCCIIEAYEMOr0 BEIIECTBA C HATPHEM MTOBTOPSIOT.

K ¢unprpary nmobapnstor no 3-4 xamu 1-nporuieHTHOrO pactBopa cynbdara xenesa (I1I) u
xynopuzaa sxeneza (III). Bemmamaror ocanku ruapoxcuaa xenesa (II) rpsasHo-3eneHoro npera u
ruapokcuaa xenesa (I111) Oyporo mBera.

Hanummire ypaBHeHHs peakuuid MX o0pa30BaHMs B MIETOYHOM pacTBope. OOBIACHUTE, TO-
yeMmy HCCIIeIyeMblid pacTBOp MMeEET IIeI0YHOU XapakTtep. Eciau B pacTBope mmeercs HM30BITOK
[MaHWJa HATpUs, TO oOpasyercss rexcanuanodeppar Harpus. Hanummre ypaBHEHUs peakuuu
o0Opa3oBaHus ero W3 HuaHuaa Hatpus u ruapokcuna xenesa (11). Cogepkumoe mpoOUpPKH MOA-
kucisiioT 10-%-ueiM pactBopom HCI, mosieisieTcs cunsis okpacka (OepiuHCKas j1a3yps). Hamu-
IINTE YPaBHEHUS CIEIYIOIINX PEeaKIIHA:

ruapokcua xenesa (1) + consnas kucnora —

rekcanmanodeppat Hatpus + xjaopun xeiesa (1) —

Onvim 4. Obuapysicenue cepvl CNIABNIEHUEM OP2AHUYECKO20 8eUiecCm8ad ¢ MemaiiuiecKum
Hampuem. (Taea! 3awumnsie ouxu!)

PeakTuBbl: THOMOUYEBMHA (WK CyIb(paHUIOBAs KHCIOTA, CyXOH OENOK, OeNbIil CTPENTOIH/
U Jp.), METAJUTMYECKUNA HAaTpHM, 2-IPOLEHTHBIN pacTBOp aleTara CBUHIA, 2-TIPOLEHTHBIN pac-
TBOP HUTPONpPYCCHAA (CBEKEMPUTOTOBIEHHBIN), 10-MPOLIEHTHBIA PAacTBOP COJSHOW KHUCIOTHI,
YKCYCHasi KHCIIOTa.

Ob6opynoBanue: dapdoposas yamika, GpuabTpoBagbHas Oymara, cKaiblieib, MUHIET, IITa-
TUB C IPOOUPKAMHU.

Cepy obHapyscusaiom 6 OpeaHudecKkom eeujecnee NoO0OHO a30my: CHA4aid paspyulaom
Op2aHu4ecKoe ewecmso CniasieHuem ¢ MemaiiuiecKum Hampuem, bl0eisaowmasics cepa oopa-
3yem ¢ nampuem cynvpuo. Jlanee omxpwisaom cyrb@uo-uon (S¥) obbiunbiMu KauecmeeHHbIMU
Dpeaxkyusamu.

B cyxyro npoOupKy BHOCAT HECKOJBKO KPYMMHOK THOMOYEBUHBI (MM JAPYTOro cojepixka-
IIETO Cepy BEIIeCTBA) M KYCOUEK METAJUTMYECKOTO HATPHs C OJIECTSIIEH MOBEPXHOCTHIO pa3Me-
POM C MOJIOBUHY TOpOIIMHEL. Jlajee MpoBOAAT CIUIABJICHUE TaK, KaK 3TO OMUCAHO B ombiTe 3 (0T-
KpBITHE a30Ta). (Boimsiowcnou wikagh! 3awummnoie ouxu!)

[TonydenHsbIi GuIbTpat, coaepKanuii cynbQua HaTpus, ASTAT HA TPU YaCTH.

[lepByto YacTh NOJIKUCISIOT YKCYCHOM KuCIOTOW, 3areM mpubasistor 0,5 min 2-
MPOLIEHTHOTO PacTBOpa arerara cBUHIA. JKUAKOCTh OKpaIIuBaeTcs B Oypblil WM YepHBIH IBET,
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MHOT/Ia MOSBJIsIeTCs YepHbIN ocafok. OOpa3oBaHue 0caiKka YCKOPSIETCS MIPU HArPEBaHUH.

Hanummre ypaBHeHHe peakiuu cylb(huaa HaTpus U arerata cBHHLA. Kakoe BemiecTBo
BBINA/IaeT B BUJI€ YEPHOTO OcaaKa?

Ko BTOpoit yactu pactBopa npunuBaoT 0,5 M1 2-IPOLIEHTHOTO pacTBOpa HUTPOIPYCCHUIA
HaTpusd. [losBIseTCS MHTEHCUBHOE KpPacHO-(hHOJIETOBOE OKpAIIMBAHHE, TOCTEIIEHHO MEPexois-
niee B Oypoe. Jta mpoba 3HAUMTEIHHO YyBCTBUTEIBHEE TPOOBI C MOHAMHU CBUHIIA.

Hanummre  ypaBHeHue peakuuu oOpa3oBaHHMs ~ KOMIUIEKCHOM  COlM  cocTaBa
Nas[Fe(CN)sNOS] mnpu B3aumopeiicTBuu Cyib(uaa HATPUsS © HUTPOIPYCCUAA HATPUS
Naz[Fe(CN)sNO].

K tpetneit wactu pactBopa npubaBistoT 10-IpOLEHTHYIO COISHYIO KUCIOTY, IPU ATOM I10-
ABIIIETCSl XapaKTepHbIA 3amax. Hamuimiurte ypaBHEHUE peakiUH Cyib(puaa HaTpHUs C COISHON
KHCJIOTOM.

Onwvim 5. Peaxyus Betinvumetina Ha eanoeenvl

Peaktussl: xnopodopM, MeHAas TPOBOJIOKA.

O6opynoBaHue: IITATUB ¢ TPOOUPKAMH, ra30Basi TOPEIIKa.

[Tpu npoKaIMBaHUH rAJIOTEHOCOIEPIKAIIETO OPraHMUeCKoro Berectsa ¢ okcuaom meau (11)
MPOUCXOJUT €ro OKUCIICHHE, IPUUEM TrajoreHsl (kpome ¢hropa) oOpa3yroT ¢ MEIbIO JIeTyune ra-
JIOTE€HU/IbI, OKpAIIUBAIOIIKE TUIaMsl B 3€JIEHOM 1LIBET.

[TeTnio MenHOM MPOBOJOKH MPOKAIMBAIOT B IJIAMEHH TOPENIKH JI0 MPEKPAIeHUs] OKpaIIu-
BaHUS TUIAMEHH W OOpa30oBaHWHU HA MOBEPXHOCTH MeAM 4€pHOro Hanéra. OCTHIBIIYIO NETIIO
CMaYMBaIOT XJIOPO(YOPMOM U CHOBA BHOCST B ILJIaMs Ta30BOM TOPEIKH.

CocraBbTe ypaBHEHHE PEAKIIMU, YUUTHIBas, 4TO 00paszyrotTcs xiopua meau (I1) u xmopun
menu (1).

Onvim 6. ObHapyoicenue 2anoeeHos8 oelicmeuem Hampus Ha CRUPMOBOL pacmeop OpeaHu-
yeckozo eujecmea (Memoo Cmenanosa)

PeaktuBel: xm0podopM (MM YeTHIPEXXIOPUCTHIA yriiepos, Hoao(opM u Ap.), ITUIOBBINA
CIUPT, HATPUI METAJUIMYECKUH, |-MIPOLIEHTHBINA PacTBOp HUTpaTa cepedpa, KOHIIEHTPUPOBAHHAS
a30THas KUCJIOTa, CUHSS JIaKMycoBasi Oymara.

O6opynoBanue: MTATUB ¢ TPOOUPKAMHU, IIpsiMasi Ta300TBOHAS TpyOKa.

B 6onvuuncmee opeanuueckux eewjecms 2ano2en npoyHO CEA3AH C Yelepoo0oM KOBANEHM-
HOIL C653b10, NOIMOMY €20 Helb3si 0OHapyIcums peakyuetl ¢ uonamu cepebpa (Ag*). s obna-
DYVIHCEHUSL 2ANI02€HA OP2AHUYECKOe 8eUieCm8o 80CCMAHABIUBAIOM 8000POOOM 8 MOMeHm 8bloele-
HUSl, 2A]102€H NPU SMOM OMWENILeMCcsl 8 8U0e AHUOHA, KOMOPbIU MONCHO OMKPbIMb 00 bIUHbIMU
Ka4yecmeeHHbIMU PeaKyusiMu.

B mpob6upky nmomemniaror 1 kammo xjaopodopma (WK APYroro, COAEPIKaIIero rajoreH op-
TFaHUYECKOI0 BELIECTBA), 1OOABIAIOT 2 MJI 3TUIIOBOTO CIIUPTA U HEOOJIBIIONW KyCcOUeK (C MOJIOBU-
HY FOpOIIMHBI) METANTNYECKOr0 HATpHs ¢ OnecTseil moBepxHocThio. HaunHaeTcst sHeprudHas
peakiusi, mpoOupKa pazorpeBaercs. Ee 3akpbIBatlOT TPOOKO# ¢ ra300TBOTHON TPYOKOW U MOKH-
raroT BBIIEISIOMUICS ra3 - BOJAOPOI.

Hanummure ypaBHEHHs CIEAYIONIMX peakUuid: a) ATWJIOBOTO CIHMpPTa C METAUIMYECKUM
HatpueM; 0) BoccraHoBieHne xiopopopma CHCl3 aTomapHbIM BOJOPOIOM 10 METaHa U XJIOPO-
BOJIOpOJia (4YacTh BOJIOPOAA B MOMEHT BbIIEJIEHUS YUaCTBYET B 3TOM peakliK); B) XJIOPOBOIOPO-
Jla C aJIKOTOJIATOM HaTpHsl.

Korna Beigenenne BoJopo/ia 3aKOHUMTCS, U HATPUM MOJHOCTHIO PACTBOPUTCS, K PEAKIIH-
OHHOM cMecH NPpUOABIAIOT 2 MII BOAbI. M30BITOK akoroJisiTa HATpHsl pearupyer ¢ Boj1oi ¢ oOpa-
30BaHMEM THAPOKCHIA HaTpus. Hamummre ypaBHeHHe peakuuu. B Bome pacTBopsieTcsl Takke
Oenblii 0caoK XJIOpUAa HATpUs, MaJIoOpacTBOPUMBIN B 3TmioBoM cnupre. Lllenounoit pactBop
MOJIKUCIISIOT HECKOJIBKUMH KaIUTSIMA KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI (TIPOBEPHUTH peak-
IIUIO CPeJbl 10 JIAKMYCy!) U K KUCIIOMY PacTBOPY J00aBIISAIOT HECKOJIBKO Kareib 1-IpoleHTHOTO
pactBopa HUTpara cepedpa AgNOs. Cpa3sy ke BbINagaeT OeNbIii TBOPOKUCTHIN 0CAIOK XJIOPH/Ia
cepebpa. Eciiu B pactBope mano noHoB Cl, To oOpasyercst B3Bech O€I0ro 1BeTa.

3ananue 1. Hanmummure ypaBHeHHs CleIyHONIMX peakUuid: THUAPOKCUIA HATpUsS C a30THOU
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KHUCJIOTOM, XJIOpH/Ia HATPUsl C HUTPATOM cepedpa.

3amanune 2. OObsiCHHUTE, TIOUEMY HeNb3si 00Hapy)uTh noH Cl peakiueit ¢ A" B 1menouHoi
cpene?

3ananue 3. Hanummure ypaBHEHHE peakui HUTpaTa cepedpa ¢ THAPOKCUIOM HATPHSL.

3ananue 4. [loueMy Juist HOJKHUCIEHUS LIEJIOYHOTO pacTBopa Iepen A00aBlieHneM HUTpaTa
cepebpa HYKHO OpaTh a30THYIO KUCJIOTY, HO HE COJISTHYIO WM CEpHYI0?

[Ipumeuanue: [Ipu BBINONHEHUH OMBITA HE ciaeayeT Opath Oosblue 1-2 kanens xjJopodop-
Mma. He ycrneBmmii BCTYIIUTh B PEAaKIMIO C BOJOPOJOM IPH pa30aBICHUN PEAKLIMOHHOW CMECH
Bojoi (emie mo mpubasienuss AgNO3) xiopodopM OyneT gaBaTh ¢ BOAOW ASMYJIBCHIO B BHJIC
MYTHOM XHUJIKOCTH O€JIOro 1BeTa. DMYJIbCUs XJI0popopMa B BOIe MACKUPYET MOSIBIEHUE O€I0Tr0
ocajika xJyiopuja cepedpa. LIBeT ocaaka 3aBUCUT OT IPUPO/IbI TAIOTeHA.

Jlabopamopnasa paboma Ne 5
Ankanut

Onwvim 1. Ilonyuenue memana u e2o cgoticmea

PeakTuBbl: cMech Ui MONy4YeHHs] MeTaHa — OE3BOAHBIN aleTaT HATPUS U MpOKaJeHHAs
HatponHas u3BecTh (cMecb NaOH u Ca(OH)») (1:2), cunbHO pasbasiennsbiii pactBop KMnOa, 5-
MIPOILICHTHBIA PacTBOp KapOoHaTa HaTpusl, OpoMHas Boja (HACKIIICHHAs ), OPOM.

ObopynoBanue: ra300TBOJAHAS TPYOKa, K KOTOPOH MpHCOeINHEHa KaydyKoBas TpyOKa /-
HOM 10-12 cM cO CTEKISIHHBIM HAKOHEYHHKOM, KPBIIIKAa OT THUIJIS, KPUCTAIIIN3AaTOpP, U30THYTas
ra3ooTBO/HAs TPyOKa, IITaTUB C MPOOUPKaMHU.

1) Ionyuenue u copenue memana. B cyxyio mpoOHUpKy HACBIIAIOT CMECh IS TOJTYYCHHS
MeTaHa (BBICOTA CIIOSI OKOJIO 4 cM). Pazmemaior cmech Tak, 4ToObl 00pa3yIOUIHiics METaH MOT
CBOOOJHO BBIXOJIUTH U3 MPOOUPKH. 3aKPHIBAIOT MPOOUPKY MPOOKOH € ra300TBOJHOM TPyOKOM U
3aKpeIUIAIOT €€ B IITAaTHBE C HEOOJBIIMM HAKIOHOM. B IITaTHB CTaBAT IBE MPOOUPKH: OJHY
npoOUpKy co cMmechlo 3 M pa30aBIIEHHOTO pacTBOpa MepMaHraHata kamus u 1 min 5-
MPOIIEHTHOTO PAacTBOpa KapOOHATa HATPHUS M BTOPYIO MPOOHPKY ¢ 3 MiI OpOMHOI BOBI.

[IporpeBaroT cHauana BCIO MPOOUPKY, 3aTEM CUILHO HarpeBaroT Ty €€ YacTh, /i€ HaXOIUT-
Csl CMeCh, HAUMHAs OT JTHA TIPOOMPKH, a 3aTeM, IIepeIBUTasi TOPEJIKY JallbIIe, YTOOBI MOTJIU pea-
TUPOBaTh HOBBIE OopIMHU cMecu. CHavyana u3 mpoOUpPKU BBITECHSETCSA BO3IyX, 3aT€M HAUWHACTCS
BBIJICIEHUE MeTaHa. MeTaH TOJDKUTAIOT y KOHIIA Ta300TBOJHOW TPYOKH, OH TOPHUT roiry0oBa-
TBIM, HECBETALIMMCS IUIaMeHeM. BHoOCAT B miiams ropsuiero Metana (GpapgpopoByro KpBIIIKY OT
THUTJIS.

[Touemy Ha KpbIIIKEe TUIJIA HE 0o0Opa3zyeTcs 4epHOro MsATHa caxku? Hanummre ypaBHEHUsS
peaxIuii moJy4yeHns MeTaHa (M3 aleTata HaTpysi ¥ TUAPOKCHIA HATPHS) M TOPSHUST METaHa.

2) OmuoweHue memana Kk 600HOMY pacmeopy bpoma u nepmaneanama xanus. BBoasT ra-
300TBOJHYIO TPYOKY B MPOoOUPKY ¢ OPOMHOM BOAOW M MPOITYCKAIOT B TEUCHUE | MUHYTHI METaH.
HcuezaeT 11 okpacka OpoMHOM BoJbI? 3aTeM MPOIYCKAalOT METaH Yepe3 pacTBOp MepMaHraHaTa
KaJIusl.

UYro BbI Habmogaere? Caenaiite BbIBOA 00 OTHOLIEHUH MeTaHa K OpPOMHOM BOJE U K BOJ-
HOMY pacTBOpY IEepMaHTaHaTa Kayus (P KOMHATHOM TeMIieparype).

OnbIT 2. Peaxkyuu ¢ H#CUOKUMU HACLIUJEHHBIMU Y2TIe8000P00amu

PeakTUBBI: KHMIKHE HACBHIIICHHBIC YIIEBOAOPOMAbI, S-mporeHTHbIH pactBop Na,COs, pac-
TBOp KMnO4, KOHIIEHTpUPOBaHHAS CEepHAasl KUCIOTa, KOHIIEHTPUPOBAHHAS a30THAsl KHUCJIOTa, S5-
MIPOLIEHTHBINA pacTBOpP OpOMa B UETHIPEXXJIOPUCTOM YTJIEpOJIe, 25-MIPOLEHTHBIA pacTBOp aMMHa-
Ka, CHHSIS JIaKkMycoBasi Oymara.

Ob6opynoBanue: dhapdopoBas yaIrika, IMTATHB C TPOOUPKAMH.

1) Omnowenue anrkanos k 80OHOMY pacmeopy nepmanecanama kaius. B mpoOupky Hamm-
BalOT | MJI HACBHIIEHHBIX YTJIEBOJOpPOOB, 1 Mt S-mpomentHoro pactBopa NaxCOs, 3areM 1o
KaIuIsIM TIpU BCTPsIXMBaHUM 100aBisitoT pacTBop KMnOy. M3MensieTcs nu ¢uoseTroBas oKpacka
nepMaHranara xkanus? Crenaite BEIBOJ 00 OTHOIICHHH aJIKaHOB K BOJHOMY PacTBOPY I€pMaH-
raHara Kaus.

2) OmuowieHue aiKkamos K KOHYEHMPUPOBAHHOU cepHou Kuciome. B cyxyro mpoOupky



45

HaJIMBAIOT | MJI HACHIIEHHBIX YIJIEBOAOPOJOB M 1 MJI KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.
Copnepxumoe poOupKH B30ANTHIBAIOT B TeUEHHE 2-3 MUHYT.

[Ipoucxonsat nmu usmenenusa? PazorpeBaerca nu cmecs? CrenaiiTe BbIBOJ Ha OCHOBaHUU
OIIbITA.

3) OmHuowenue HacvlyeHHbIX Yene000p0008 K KOHYESHMPUpo8antot azomnoi kuciome. K
1 MJT HaCBIICHHBIX YTIEBOJOPOIOB (B CyX0il mpoOupke) 00aBIsAOT 1| MJI KOHIIEHTPUPOBAHHOM
A30THOW KHUCIIOTBI, CMECh BCTPSXUBAIOT B TEUEHUE 2-3 MUHYT.

Cnenaiite BbIBOA 00 OTHOIICHHWH aJKAHOB K KOHLIEHTPUPOBAHHOH a30THOH KHCIIOTE IPH
KOMHATHOU TemrepaType.

4) I'openue acuoxux anxanos. (Tara!) B dapdopoByro yaniky HaTuBarOT 1 MIT KUAKHX al-
KaHOB U MOJDKUTAIOT UX.

OOBpsicHHUTE, TOYEMY B OTIMYME OT METAaHA KHUJKHUE AIKAHbI TOPAT KOMTALINM IJIAMEHEM.
BrruncnuTe nmpoleHTHOe coiepikaHue yriepojia U BOAOpoJa B MeTaHe, B rekcane. Hamuimure
YpaBHEHHUS peakLuil TOpPEeHUs [IEHTaHa, FeKcaHa, OKTaHa.

Jlabopamopnas paboma Neb
Ankenwi

Onwvim 1. Ilonyuenue u ceoilicmea smuiena

PeakTuBbl: cMech 1715 OTy4YEeHUsI ATUIIEHA (CMeCh 96-ITPOLIEHTHOrO ATUJIOBOTO CIHUPTA U
KOHIIEHTPUPOBAHHOMN CEPHOI KUCIOTHI B 00beMHOM OTHOLIeHUH 1:2), OpoMHas Boja (HACHIIICH-
HBIA pacTBOp), 2-mpoeHTHbI pacTBop KMnOs, 10-mporeHTHBIH pacTBOp KapOoHaTa HATpHS,
KepocuH (O€H3MH), KOHIICHTPUPOBAaHHAs CEpHAas KUCIIOTA.

Ob6opynoBanue: npudop A nonxydeHus 3TwieHa (Puc.2.), KUnATWIbHUKA (KyCOUKH Ou-
Ttoro ¢apdopa, TOPUCTON TIMHBI, IECOK U JIp.), Ta300TBOJHBIE TPYOKH C XJIOPKaIbIIMEBBIMU
TpyOKaMH, 3all0THEHHBIMU KyCOUYKaMU HATPOHHOM M3BECTH, KPBIIIKK OT TUIJIEH, IITATUB C IIPO-

Puc 2. Ilpubop ona monydeHHA STHNEHA.

1- npobupka co CMECEKD STHIOBOT) CIHPTA H CEPHOH KHCIOTH |
Z- KHIATHILHHEH,
3- ENopKalbIHeEad TPYOKa ¢ HATPOHHOH HIBECTRIC .

OupKamu.

1) Peaxyus smunena ¢ 6pomnoil 6000u. B cyXyio MpoOHPKY HAJIMBAIOT 5 MII CMECH IS
NOJy4YEeHHUs 3TUJIeHA (3TUIOBBIM CIIMPT M KOHIIEHTPUPOBAHHAS CEpHasi KUCIO0Ta B 00BEMHOM OT-
HoueHuu 1:2). Ilpu cMemmBaHuy 3TaHOA C CEPHOM KUCIOTONW 00pa3yeTcsl AITHIICEpHAs KUCIOTa
— KUCIIBINA CJIOKHBIN 3up.

Hanummre ypaBHeHne peakiini 00pa30BaHus TUICEPHOIN KUCIOTHI.

B peakuMoHHYI0 cMECh NOMELIAIOT HECKOJIBKO KUIATUIBHUKOB JJII PABHOMEPHOIO KH-
MEHUS PEAKIIMOHHOM CMECH, 3aKpBIBAIOT MPOOUPKY MPOOKON C ra300TBOJHON TPYOKOW W 3a-
KPEIUISIOT €€ B IITaTUBE. ['a300TBOJHYIO TPYOKY COENMHSIOT C XJIOPKAIbLIMEBOM TPyOKOi, 3a-
MOJIHEHHOW HAaTPOHHOM M3BECTHIO, MOMEIIEHHON MEXIy IBYMSI HEIJIOTHBIMU BaTHBIMU TaMIIO-
Hamu. HaTpoHHas u3BecTh JOJKHA OBITh B BHJIE KYCOUKOB, JUIs JTYYILIEro MPOXOXKIACHUS ra3000-
pa3HbIX BEIIECTB, COAEPKAIIMX KOHIIEHTPHUPOBAHHYIO CEPHYIO KHMCIOTY M Hapbl peakluOHHON
CMECH.

B mratuB ctaBaT npoOupky ¢ 2 mi 6pomHON Boabl. [IpoGupky co cmechio A moiyde-
HUS ATUJICHA OCTOPOXKHO HArpeBaroT, cielis 3a TeM, YTOObl BCIIEHUBAIOIIYIOCS KHUJKOCTh HE I1e-
pedpOCHIIO B XJIOPKANBITUEBYIO TPYOKY. Bhimenstomuiicss 3TUIEH MPOMYCKAT Yepe3 OpOMHYIO
BOJly, KOTOpas o0ecrBeunBaeTcs (KaueCTBEHHAsl PeaKlys Ha KpPaTHBIE CBS3H).
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Hanummre ypaBHeHHe peakiuy oOpa30BaHUS STHJIEHA U3 STUIICEPHOU KUCIOTHI (peak-
nus uaeT npu temmneparype okosio 170°C). Kpome ocHOBHOW peakluyu — CEpHOKHMCIOTHOM Je-
TUApaTaliy 3TUIIOBOTO CIHUPTA - MPOTEKAET HECKOJIbKO MOOOUHBIX peakuuid. OHa U3 Haubosee
BaXXHBIX — OKHUCIIUTEIBbHO-BOCCTAHOBUTEIbHAS. KOHIIEHTpUpOBaHHAs CEpHasl KUCJIOTA IIPU BbICO-
KOH TemIepaType OKHCIISIeT OpraHMYeCcKOe BEIIECTBO (B TOM YHCIE M 3TaHOJI) 0 yriepojia U OK-
cuna yriepoaa (IV) — peakimonHasi cmech yepHeet. [Ipu 3TOM cepHast KHCIIOTa BOCCTaHAaBIIHBa-
ercs 10 okcuaa cepsl (1V), KOTophIil MOXKET pearupoBaTh ¢ OPOMHOM BOIOM (M C TIEPMAaHTaHATOM
Kanus) mogo6Ho stwiieHy. [loatromy ero oraenstor ot npumecu okcuaa cepsl (IV). Kucnorasie
okcunbl (SO2, CO2) morIomarT HATPOHHOW U3BECTHIO, IIOMEIIEHHON B XJIOPKAJIBIIMEBYIO TPYO-
KYy.

Hamumure ypaBaenus peakmuii okcuioB SOz, CO2 ¢ HaTpOHHOHN M3BECTHIO. DTHIICH pea-
rupyer ¢ OpoMHON BOJOW 1O 3ekTpodmibHOMy MexaHusmy (AEg). Paccmorpute ero. Kakyro
pOJIb B 3TOM peakiMu Urpaet Boaa?

2) Peaxyus smuieHa ¢ 60OHbIM pacmeopom nepmaneanama kaaus (peaxyus E.E. Baene-
pa). B mpoOupky HanmuBaroT 2 MJ 2-TIPOLIEHTHOTO pacTBOpa NEpMaHraHata Kajius, 100aBISiOT
0,5 M 10-poLieHTHOTO pacTBOpa COABI U IMpoIycKaroT 3TuieH. duoseroBas okpacka pacTBopa
NepMaHraHaTa Kajus ucues3aer, 00pa3yeTcsi XJIONbEeBUIHBIN ocaqok Oyporo mnBeTa. Ecinu sTuiiex
IIPOIYCKaTh JI0JIF0, OCAJI0OK MOKET pacTBOpUTHCA. IIpy oKkuciIeHnn STHIIEHA B YCIIOBUSX PEaKLUU
Barnepa oOpasyercs aByxatomublii cnupt — stuieHraukons HO-CH2-CHz-OH. Hanummre
YpaBHEHUE pEaKLUU OKHUCIIEHUS STHJIEHAa BOJAHBIM PAcTBOPOM II€pMaHraHara Kaiaus. Peaxuus
Barnepa — kauecTBeHHasi peakilys Ha KpaTHbIE CBS3H.

3) OkucieHue 3TUIICHA NEPMAHCAHAMOM KAaus 8 KUCIIOU cpede.

[IpomyckaroT THIIEH Yepe3 pacTBOp MepMaHTaHaTa Kajus, MOAKUCICHHBIN CepHOU KHC-
nortoi. PacTBop oGecuBeurnBaetcsi, Oypblif 0caiok HE 00pa3yeTcs, TaK KaK OKUCICHHE MPOXOIHUT
Oonee riryOooko (10 maBeneBoi KUCIoThl). CocTaBbTE ypaBHEHUE PEAKIIUU.

4) I'openue smunena. TIoDKATAIOT STHIICH Y KOHIIA Ta300TBOIHOM TPYOKH. DTUIICH TOPUT
CBETSIIMMCS IJIaMeHeM. BHOCAT B m1aMst STUJIEHA KPBILIKY OT THTJIS.

OObscHUTE, TTOYEMY Ha KpBILIKE 00pa3yercss uyepHoe MATHO. PaccumTaiiTe mpoleHTHOE
coJlep’KaHue yriepoja U BOoJOpOJa B MOJIEKyJie dTUIeHa. HanuiuTe ypaBHEeHHE peakiuu rope-
HUS ATUJICHA.

5) Ceoticmea scudkux ankeHos

JlJ1s OIBITOB C KMJIKMMH aJIKEHaMU MOKHO MCIOJIb30BaTh OCH3UH WJIM KEPOCHH, TaK B UX
COCTaB BXOJAT PA3JINUHBIE HENPEIEIbHBIE YIIIEBOJOPOIBI.

B tpu npobupku HanuBaroT 1o 1 mi kepocuHa (1 6eH3uHa). B nepByro 100aBIsOT He-
CKOJIBKO Karesb pacTBopa 6poma. [lonydeHHy10 cMech OCTOPO’KHO HarpeBaloT Ha BOJISIHOM OaHe.
Habmronarot ncuesHoBeHMe KENTON OKPACKH.

PaccMmoTpuTe MexaHu3M MpUcoeTUHEHNs: OpoMa K rekceny-1.

Bo BTopyto npobupky no6aBnsioT 1 M1 pacTBopa nepMaHraHata Kajuusl, MOJIIeI0YeHHO-
r'0 pacTBOPOM KapOOHaTa HaTpusl.

Onumure Habmogaemble siBeHus. CocTaBbTe ypaBHEHUE peakluu, nojaoepute kosphu-
IIUEHTbI METOJIOM 3JIEKTPOHHOT'0 OaaHca UM HOHHO-3JEKTPOHHBIM METOAOM.

B Tperbio npobupky npuinBaroT 1 MII KOHII. CEpHOM KHUCIOTHI M B30ANTHIBAIOT HECKOJIb-
KO MHUHYT /10 00pa30oBaHMs OJHOPOAHOTO pacTBOpa (U CHIIBHOM Pa3orpeBaHUU MPOOUPKY ciie-
JyeT OXJIAJIUTH).

PaccmoTpuTe MeXaHW3M peaKUUU MPHCOEIWHEHHUS CEpHOW KHUCIOTHI K 2-METHJIOYTEHY.
Kakoe mpakTrueckoe 3HaueHHEe UMEET 3Ta peakius?

Jlabopamopuasa paboma Ne'l
Ankunut
Onwvim 1. Ilonyuenue u ceoticmea ayemuiena
PeakTuBbl: KapOua Kanblius (KycO4ykH), OpoMHas Bojaa (HACBIIIEHHBIH pacTBoOp), 1-
MIPOLIEHTHBIA pacTBOp MepMaHraHata kanus, 10-poLeHTHBIA pacTBOp KapOoHata HaTpus, 1-
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MIPOIICHTHBIA PaCTBOP HUTpaTa cepedpa, S-MPOIEHTHBIA PACTBOP aMMHAKa.
Ob6opynoBanue: mpubOp VIS MOTyYEHHs! alleTHIICHA, U30THYThIE Ia300TBOJHBIE TPYOKH,
KOPOTKHE MPSMBIE Fa300TBOAHBIE TPYOKU C OTTSIHYTHIM KOHIIOM, KPBIIIKK OT TUTJIEH, (pUibTpo-

Puc. 3. Ilpubop ona nomydeHHA ANETHIEHA .

1- mpobHpra ¢ EapSHTOM KaTRIEA ;|

2- EMOpFANEIHEEAd TPYOKA C HATPOHHOH HIEECTRID .
BaslbHas Oymara, TaTUB C IPOOHPKAMHU.

1) Ionyuenue ayemunena u e2o 2openue (msea!). B npoOHpKy MOMEIIAIOT KyCOYeK Kap-
Ouga KaJbIlys, MPUIMBAIOT OKOJIO 1 MJI BOJBI U Cpa3y e 3aKphIBAIOT €€ MPOOKOW C ra300TBO/I-
HOU TpYyOKO#i, uMeromieil oTTsHyThI KoHel (puc. 3.). [TomKuraroT BeIICIAIOMUNACS alleTUIeH Y
KOHIIa Ta300TBOJIHON TpyOKku. Habmromaror xapakTep miiaMeHd. 3aTeM MEHSIOT T'a300TBOAHYIO
TpyOKY: 3aKpBIBaIOT MPOOUPKY, U3 KOTOPOH BBIACNSETCS alleTUIICH, U30THYTON ra300TBOJHON
TpYOKOI C HIMPOKUM OTBEPCTHEM M CHOBA IOJDKUTAIOT aleTHIIEH. BHOCAT B Iu1aMs KpBILIKY OT
turia. Ha xpeitike oOpa3yercst uepHoe MATHO caxu. HanummTe ypaBHeHHs peakluid MOJTy4eHUs
aleTHJIeHa U3 KapOuJa Kajablusl U TOPEHUs aleTWIeHa (II0JIHOE U HENOJIHOE cropanue). Borunc-
JIUTE MPOLIEHTHOE CO/Iep KaHKe yriepoia U BOI0poa B aneTiieHne. Mimeer nu anerusiex 3amax?

2) Peakyus ayemuiena ¢ OpomMHol 60001. 3aKPHIBAIOT MPOOUPKY C KApOUIOM KalbIUs U
BOJION MPOOKON C M30THYTON Ta300TBOJIHOM TPYOKOH M MPOMYCKAIOT alleTHIIEH Yepe3 OpOMHYIO
Bony. OOBsicHUTE, TTOYeMy oOecIiBeunBaHHE OPOMHON BOJBI TPOUCXOIUT 3HAYUTEIHHO MEIJICH-
HEE, YeM MPU PEAKINH C ITHICHOM.

Hanummre ypaBHeHue peakiiuu aleTuieHa ¢ OpoMom.

3) Okucnenue ayemunena nepmaneanamom kaaus. B mpoOupky HanmuBaroT 1 M1 pacTBopa
NepMaHraHata Kajaus, 100aBIsIOT TaKoil ke 00beM pacTBOpa COJbI U 3aT€M IPOMYCKAIOT uepes3
NOJy4YeHHbIH pacTBOp auerwieH. IloctenenHo ¢uoseToBas oKpacka pacTBOpa MCYe3aeT, MOsB-
JSIeTCsl XJIOMBEBUIHBIN ocasok okcuaa mapranma (1V) 6yporo nsera. [lpu okucnenuun aneruse-
Ha MPOMUCXOJUT 00pa30BaHNE CMECH BELIECTB, YACTUYHO MPOUCXOUT MOJIHOE OKUCIIEHHUE JI0 OK-
cuna yriepoaa (1V).

Hanummre ypaBHeHue peakiiuu OKHCICHUS alleTUIeHa IEpMaHTaHATOM Kalus 10 IlaBe-
nesoit kucnotsl HOOC-COOH. ITon6epure ko3P uIIueHTHI.

4) IMonyuenue memaiiuueckux npou3eo0HbIX ayemuiena — ayemuieHudos. Pabora ¢ are-
TUJIEHHUJIaMu TpedyeT 0co00il ocTopokHOCTU. B cyxoM Buzae npu cinaboMm HarpeBaHUU WIK TpU
yZiape OHHU B3pBIBAIOTCS € OOJIBIION CUIION, OITOMY alleTHIIEHUAbI HENb3s BBICYLIMBATh IOJIHO-
cTh0. OCOOEHHO OIaceH B CYXOM BHJIE alleTUIICHU] cepedpa.

Tonyuenue ayemunenuda cepedopa. B nmpobupky HaiuBaroT 2 M |-POLEHTHOTO pac-
TBOpa HUTpaTa cepedpa U MpUOaBIAIOT MO KAIIIM S-MIPOLIEHTHBIM pacTBOP aMMHaKa JI0 MOJTHOTO
pacTBOpeHHsI 00pa3yIoIIerocs BHayale ocajgka okcuaa cepedpa. Uepes moiaydeHHbIH OeclBeT-
HBII pacTBOp MPOIYCKAIOT alleTUiIeH. Brinagaer xenToBaTo-cephlil 0CaJ0K alleTUIeHHAa ceped-
pa (okpacka oOycioBieHa npumecsiMu). OcaJok OT(HUIBTPOBHIBAIOT, MPOMBIBAIOT HEOOIBIINM
KOJIMYECTBOM BOJIbl, OT’)KMMAIOT B (UIBTPOBAIBHON OyMare, MEpeHOCAT Ha KyCOYEK CyXOoi
¢mibTpoBanbHOM Oymaru. M ocTopoxkHO HarpeBaioT Ha acOectoBoi cerke. (Tsra! 3amuTHble
ouku!) ALIETUJIEHH]] pasjaraercsi co B3pbIBOM. OCTaTKU €ro YHHUYTOKAIOT MOMEIIEHUEM BMECTE
¢ (uIBTpOBATBHON OyMaroil B cTakaH C BOJIOM M JA00aBICHHEM KOHIIEHTPUPOBAHHOW COISHOM
WM a30THOM KUCnoThI (1/4 — 1/5 ot oObema BoJIbI).
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Hanummre ypaBHEeHUS peakIuii MOJIy4eHUs aMMHAvYHOTO pacTBOpa TMJIpOKcHa cepedpa
U anetuiieHna cepedbpa. bynyt nu obpazoBsiBath anerunenusl meau (1) u cepedbpa Oytun-1 u
OytuH-2? Hanummre ypaBHEHUs peakiuil pa3ioKeHus aleTHiieHuaa cepedpa nIpu HarpeBaHUU
(B3pBIB) M MpU ACUCTBUU COJITHOM KUCIIOTOM.

Jlabopamopnas paooma Ne 8

Onwvim 1. Ilonyuenue xnopsmana

PeakTuBbI: cMeCh 3THJIOBOTO CIIUPTA U KOHIICHTPUPOBAHHOM CEpPHOM KUCIOTHI (2:1), XI10-
pHI HATPHSL.

O6opynoBanue: MPoOUPKH, MPSMbIE Ta300TBOAHbBIE TPYOKHU C OTTSHYTHIM KOHIIOM.

B npobupky HammBaroT 3 MJI CMECH CIUpPTa M KOHLEHTPUPOBAHHON CEPHON KHCIIOTHI
(2:1) u nobasnsroT 0,1 pacTepToro B MOPOIIOK XJopuaa HaTpus. [IpoOupKy 3akpbIBarOT Mpoo-
KOl ¢ MpsIMOMl Ta300TBOJHOW TPYOKOH, MMEIOLIEH OTTAHYTHI KOHEI, U O4YeHb OCTOPOKHO
HarpeBaroT (KUJIKOCTh BereHuBaeTcs). [1oKuratoT BeIACISIOMUNCS XJIOPUCTBIA ATUIT Y OTBEp-
CTHSI Ta300TBOJIHON TPYOKH; OH TOPHUT XapaKTEPHBIM IJIAMEHEM C 3€JIeHOH KaltMon. XIJIOpUCTHIi
STUJI TIPU OOBIYHOM TeMIlepaType — razooopasHoe BemectBo (T.kun. +12,4°C). Hanummre ypas-
HEHUE PEAKIMU IOJYyUEHHUS XJIOPUCTOr0 ATUJIA C YKa3aHUEM MPOMEXKYTOUHBIX cTaauid. CocTaBb-
T€ CyMMapHO€ ypaBHEHUE PEaKIIHH.

Onwvim 2. Ilonyuenue 6pomucmoeo smuia

PeakTuBbI: ATHIOBBINA CIUPT, KOHIICHTPUPOBAHHAS CepHAasi KUCI0Ta, OpOMUL Kajusl.

Ob6opynoBanne: xummudeckuii crakan (100-200 mi), n3orHyTas ra3ooTBogHas TpyOKa,
MPOOUPKH.

B nmpoOupky nHammBator 1,5 mur aTminoBoro cnimpra u 1 Mi1 BOJBI, 3aTeéM JOOABISIOT IO
KaIlJIsiM TIPU BCTPSXUBAHUM U OXJXJEHUH 1,5 M KOHIICHTPUPOBAHHOU cepHOW KuchoThl. [lo-
CJIe OXJIAKICHHS PEaKIIMOHHON CMECH JI0 KOMHATHOW TeMIlepaTyphl B Hee J00aBisioT 1,5T pac-
TEPTOro B MOPOIIOK Opomuaa kanus. [IpoOupky 3akphIBarOT MpoOKOW ¢ U30THYTOM Ta300TBOJI-
HOM TpYOKOH M yKPEIUIAIOT B JIallKe IITaTUBA.

Komner razoorBoaHo# TpyOKH omycKkaroT B Boay (1 mit), HATUTYIO B IpYTyI0 MPOOUPKY U
OXJIQXKIAEMYIO CHapYX U JIbA0M (pHcC. 4).

Copepxumoe npobupku 1 mporpeBaroT U 3aTeM OYEHb OCTOPOKHO HArPEBAIOT 110 KHIIE-

Fuc 4 Ilpubop O0A DoOvVHIeHHA BpOoMHCTOTC STHIA.
1l - opobEpKa © peaKlHOHHOHE CMECBED,
2 - mpobHpka - TpHeMHHE,
3 - cTakaH c NefAHOH BogoH.
Hus (oOpasyercs meHa). [locTeneHHO KpucTaulbl OpoMHIa Kaylus MCYE3al0T, a B IPOOHpKe —
pHUEeMHHUKE cOOMparoTcs OeCIBETHBIE TsXKelble KAt OpoMucToro »tuia (T.kur. +38,4°C).

[Munerkoil ynandioT U3 nNpoOUpKU-IPUEMHUKA BEpXHHMHM BOJHBIA cioi. BHocAT Kkarmio
OpOMHUCTOrO 3TUJIA B MJaMs TOPeNKH (CTEKISHHON manoukoi). [Tnams mo kpasm okparmBaercs
B 3eJIeHbIN 1BeT. J{ns oOHapyskeHus OpoMa B OPOMHCTOM 3TUJIE MOYKHO HCIOJIb30BaTh PEAKIUIO
beinbirenisa.

Hanummre ypaBHeHue peakuuu oOpa3oBaHHsi OPOMHUCTOIO ATHIIA U PACCMOTPUTE €€ Me-
xaHu3M (Sn2). Kakue mpueMbl HCIONB3YIOT A CMEUICHHS PaBHOBECHS PEAKLUUU B CTOPOHY
yBeJNIMUYEHHUs BbIxoJa 3Tunopomuia? Kakyro ponb urpaer Boja B AaHHOM mnporiecce? Kakue mo-
O0YHbIE peaKkIMU MPOTEKAIOT MPH MOJy4YeHUH OpoMucToro 3tuia? Hanummre ypaBHEHHS 3THX
peaKkui.

Onwvim 3. Csoticmea xnopogopma

PeaktuBbl: xsnopodopm, 1-IpOIEHTHBII pacTBOp pe3OpLMHA, |-TPOIEHTHBIA pPacTBOP
rupokcuaa Hatpus, 10-mpoueHTHbIM pacTBOp ruapokcuaa Hatpus, 20-IPOLEHTHBIH pacTBOP
A30THOW KHCJIOTHI, |-TPOLIEHTHBIN pacTBop HUTpaTa cepeOpa, 10-MpoLeHTHBIN pacTBOp aMMHa-
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Ka, |-MpOLEHTHBIN pacTBOp MepMaHTraHaTa Kajius, pacTBOp oaa B HOAUIE KaJIHsI.

Ob6opynoBaHue: MTATHB ¢ IPOOUPKAMH.

1) Peaxyus xnopoghopma c pezopyurom. B npoOupky HamuBaroT 1 Ml 1-IPOICHTHOTO
pacTBopa pe3opirHa, 2 M 1-TIPOIEHTHOTO pacTBOpa THAPOKCHIA HATpus u 1 M xyopodopma.
Cwmech HarpeBatoT. [losiBisieTcs xenTo-KpacHOe OKpaIlIBaHHe.

2) Pacmeopenue tioda 6 xaopogopme. B mpoOUpKy HAIMBAIOT XJI0POGOPM U J00aBIAIOT
HECKOJIBKO Karenb Hojaa B Hoaune kanua. CMech MHTECMBHO BCTPSXHUBAIOT. Uepe3 HEKOTopoe
BpeMs CIIOH XJIOpOoopMa OKpAIIUBACTCS B PO30BBIN I[BET, TAK KaK HOJ XOPOIIO PacTBOPSETCS B
xjopodopme.

3) Lenounou eudponuz xropogpopma. Hanuparot B npodbupky 1 mu xsopodopma u 3 mi
10-npouieHTHOrO pacTBOpa THApokcHaa HaTpus. OCTOPOKHO MPU BCTPSIXMBAHWU HArpeBaroT
CMecCh JI0 KHIICHUS, 3aTeM OXJIaXKAal0T. B ycnoBusx ombiTa XJ10podopM ruapoausyercs ¢ oopa-
30BaHHMEM HMOHOB XJIOpa M MYpPaBbHUHOW KHCIOTHI (B ILICJIOYHON Cpee MOoJydyaeTcsl HaTpueBas
COJIb MypPaBbUHOW KUCIIOTHI — ()OPMHAT HATPHS).

Jliia oObHapy’keHus HOHOB XJIOpa OTJIMBAIOT B MpoOUpKy 1/3 ruaponusara, MOAKHUCISIOT
ero 20-mpOIEHTHBIM pPACTBOPOM A30THOM KHCIOTHI W J00ABISIOT HECKOJNbKO Kamenb |-
MIPOLIEHTHOTO PacTBOpa HUTpaTa cepedpa.

HanummTe ypaBHEHHs peakiyii THIpOIn3a XJIopodopMa B MIETOYHOH Cpesie U B3auMo-
JENCTBHUS HOHOB XJIOpa C HUTPATOM cepedpa.

MypaBbHHAasE KUCJIOTA JIETKO OKUCIISETCS, TaK KaK COACPIKUT allbJACTHIHYIO Ipyminy (3TO
UCIIONIB3YeTCs A1 OOHapyKeHUs ee B pacTBope). OcTaToK MIETOYHOTO pacTBOpa T'MIIpPOIU3aTa
xjopodopmMa neisaT Ha ABe yacTh. K OaHOM MpUIMBAIOT CBEXEMPUTOTOBICHHBIM aMMHAYHBIN
pacTBOp TUApPOKcUIA cepedpa, a K APYroil — HeCKOJIbKO Kamelb |-MpOIeHTHOTO pacTBOpa mep-
MaHraHara Kaius. B mepBoil mpoOupke BbIagaeT MEeTALIHUECKoe cepedpo (peakuus «cepedpsi-
HOTO 3€pKajia»), BO BTOPOW - pPacTBOP OKpAIIMBAETCsA B 3€JICHBbIM IBET (B IIENOYHON cpele
KMnOg4 BoccTaHaBIMBaeTCs B COJIb MAPTaHIIOBHCTON KUCIIOTHI).

Hanummre ypaBHeHuUs peakiuii u moadepure K HUM KO3 PUIIUESHTHI.

Onwvim 4. Ceoticmea uemvlpexxiopucmozo yenepood

PeakTuBbI: 4eTHIPEXXIOPUCTHINA yTaepoa, 10-mporeHTHBIH pacTBOp THAPOKCUAA HATPHUS,
20-TpOTICHTHBIN PacTBOp a30THOM KHCJIOTHI, |-TIPOIIEHTHBIA pacTBOp HHUTpaTa cepedpa, ITUIIO-
BBI CIUPT (MM APYroe JIETKO BOCIIAMEHSIOLIEECs OPraHMYeCKOe BEIECTBO), MOJCOTHEYHOE
Macyo (WIu APYTou Kup).

Ob6opynoBanue: (apdopoas yaiika, acoecToBas ceTka, MeIHas MPOBOJOKA, IITATUB C
pOOHpPKaMH.

YeThIpeXXJIOPUCTBIM YIIIEpoa MIUPOKO HCIOJIb3YEeTCsS KaK PacTBOPUTENb KHPOB, Macell,
cMOJI, Kaydyka. LleHHbIM CBOWCTBOM, OTJIMYAIOIINM €r0 OT OOJBIIMHCTBA OPTaHUYECKHUX pac-
TBOpUTENEH, ABNseTcs Heroprouectb. Ha 3ToM CBOMCTBE OCHOBAHO €ro MPUMEHEHHE B OTHETY-
MIATENAX JJISl TYHICHHUS T0KapoB HAa XMMUYECKHX MPEINPHUSITHSIX, B J1a00paTOpUIX, KHUTOXpa-
HUWIHIIAX U Ap.

1) Pacmeopenue scupa 6 uemvipéxxaopucmom yeiepode. B mpoOupky HamuBaroT 1 mi
CCls n noGapmsitoT 1 Kariro MoJCOMHEYHOrO Maclia MM APYroro upa. B30anTeIBalOT cMech.
PesynbraT onpITa 3aMMCHIBAIOT B JKypHAIL

2) Tywenue oens. B dhapdhopoByro YaliKy HaIMBAHOT 2 MII 3THJIOBOTO crupra (WiIH JIpy-
TOr0 JIETKO BOCIUTAMEHSIOMIETOCS OPTaHMYECKOTO BEIIECTBA), CTaBAT YallKy Ha acOECTOBYIO
CETKYy W MOKUTAIOT cupT. (Ocmopoowcro! Taza!) TacaT «moxap» 4eTHIPEXXIOPUCTHIM YTIIEPO-
JIOM.

3) Tuoponus uemwvipéxxnopucmoeo yenepooa. B mpoOUpKy HaMBAIOT HECKOJBKO Ka-
nenb CCls u 2-3 mut 10-poIIEHTHOTO PacTBOpa TMAPOKCHIA HATPHsI, OCTOPOKHO HArpeBarOT
cMmech 1-2 MUHYTBI 1O HAUMHAIOLIETOCs KUIEeHUs (TMpH B30aNThIBAaHUM PEaKIIMOHHON cMecH). 3a-
TEM OXJIAXKIAIOT, CIMBAIOT MICJIOYHYIO JKHAKOCTh B JIPYTYIO TPOOUPKY, MOIKUCIAIOT ee 20-
IPOLIEHTHBIM PACTBOPOM a30THOM KHUCIOTHI M J0OABISIOT HECKOJBKO Karendb |-IpOIEHTHOTO
pacTBopa HUTpata cepedpa. Kakoe BemecTBo Beimagaet B ocaiok? OOBICHUTE €ro 00pa3oBaHUE.
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3anuiuTe HE0OX0AUMOE YPaBHEHHE PEaKIUH.
Jlabopamopuasa paooma Ne 9
Oonoamommnsie cnupmot

Onwvim 1. Pacmeopumocms cnupmos, omuouienue ux Kk UHOUKamopam, 2opeHue

PeakTuBbI: 3TUIOBBINA CIIUPT, MPOMUIOBBINA CIIUPT, OYTUIOBBIN CIUPT, AaMUJIOBBIM CIIUPT,
pacTBOp Moja B moauae Kanus (1-mpoueHTHBIM pacTBOp), |-NPOLIEHTHBIN COUPTOBBIA pacTBOP
denondranenna, CHHSA U KpacHas JJakMycoBasi Oymara.

Ob6opynoBanue: papdopossie yamku (wim papdopoBbie TUTIIN), TyIHHKA.

1) Pacmeopumocms cnupmos. B 4 npobupku HanuBaroT 1mo 0,5 MJI CIIUPTOB: STHIOBOTO,
IOPOMHIIOBOTO, OyTUIOBOr0 M ammioBoro. OTMeYaroT 3amax CHUPTOB. AMWIIOBBIA CHHPT pas-
JIpaXKaeT JIbIXaTelbHbIE MYTH, BHI3BIBACT Kalllellb, I03TOMY HIOXaTh CHUPTHI HEOOXOAUMO OCTO-
poxHO. B kaxayro mpobupky 100aBISIOT MO 1 MJI BOABI U COACPKUMOE MPOOUPOK BCTPSXHUBA-
10T. Crenaiite BBIBOJ O PACTBOPUMOCTH CIIUPTOB B BOJIE.

AMUIIOBBIN (M30aMUJIOBBINM) CIUPT, ITOJOOHO Macily, BCIUIBIBAET HAa MIOBEPXHOCTb BOJIBI.
OTcrofia 1 BO3HUKIIO Ha3BaHUE «CUBYLIHOE MACJIO», O]l KOTOPHIM MOHUMAIOT CMECh BHICOKOMO-
JEKYJSIPHBIX OJHOATOMHBIX CHHPTOB, B TOM YHCJIE W aMHJIOBOTO M HM30aMHJIOBOTO. Beicuine
CIUPTHI MOTYT O0Opa30BaThCs MPU CIUPTOBOM OPOKEHHH, MOITOMY MpHU pa30aBICHUHN BOAOI
IUIOXO OYMILEHHOTO OT CHUBYIIHOTO Macijia 3TUJIOBOIO CIMPTA MPOUCXOIUT IOMYTHEHUE PAcTBO-
pa.

2) Omnowenue cnupmos K unouxkamopam. V3 kaxmaoi mpoOUpKH CTEKISHHON Haioy-
KOM HAHOCST M0 Karlle pacTBOpa Ha CHHIOI U KPACHYIO JIAKMYCOBYIO Oymary. B mpoOGupku 1o-
OaBisttoT o 1 karute pactBopa (enondranenna. Mi3amensiercs nu okpacka HHIUKaTopa?

3) I'openue cnupmos. B dapbdopoBbie yamky (MIH TUTIH) HAIABAIOT 10 2 MJI CIIUPTOB,
pacronaras ux B IOPSJIKE YBETUYECHUS MOJIEKYIISIPHOM Macchl. [10KUTaloT COMpPTHI TyYHHKON
CpaBHHMBAIOT XapakrTep miameHu. OObscHUTE OnbIT. PaccunTaiiTe MpoleHTHOE COAEepKAHHUE YT-
Jepoja B CHHPTax, HCIOJB30BAHHBIX Ui OMbITa. HamummTe ypaBHEHUS peakiuil TOpeHHs
CIIUPTOB U paacuUTalTe cCoJepKaHUE B HUX YIJIEPOa.

4) Pacmeopenue iiooa 6 cnupme. B ipodupku co criupramu 100aBistor mo 0,5 M
pacTBopa oA B HOAMJIE KaJus U BCTPAXHUBAIOT uX. UTo BbI HaOmogaere?

Onvim 2. Abconomuposanue 3munoe02o cnupma

PeakTuBsbl: 3TUIOBBIN cupT (pekTHduKar), cynspat meau (1) kpucraminueckuii.

Ob6opynoBanue: ¢haphopoBbie YAIKH WIH TUTIIH, IITATUB C TPOOUPKAMH.

B manenbkyto appopoByro Haliky Wi TUrelb HOMEIAT IPUMEpHO 1 I' KpucTaminye-
ckoro cynasdara mean (1) ¥ mpokanuBaKOT €ro B IUIAMEHH TOPEIKU J0 MCYE3HOBEHUS roy0oi
OKpacKH.

B cyxyto npoOupKy HanuBaroT 2-3 MJI 3TUIOBOTO cnupTa (peKTuduKaTa) U BHOCST B HETO
noJjy4yeHHbl 6e3BoaHbIi cynbpaT mMeau (lI) (Oenoro nsera). Crnerka HarpeBarOT MPOOHPKY U
pasmemmBaiot ee coaepxkumoe. (Ilouemy usmensiercs user cynbdara meau?) [lonydyennsril ad-
COJIFOTHBIN ATUJIOBBIM CIIUPT MEPENUBAIOT B CyXyt0 poOupKy. Ero ncnonb3yror i noixy4eHus
ajKoroJisita HaTpus (OMbIT 4).

CKOJIBKO MPOLIEHTOB BOJBI COJAEPKHUTCA B 3THIOBOM cnupte (pektudukare)? Ilouemy
BOJ1y HEJIb3s YJAJIUTh EPErOHKOMN ?

Onvim 3. Bvicanuganue smuno8o2o cnupma uz e2o 600H020 pacmeopa

PeaktuBbl: 3TUNOBBINA ciupT (pekTudUKaT), kapOoHaT Kanus (WM THOCYNIb(aT HATpuUs
KPUCTAJNTUYECKU).

Ob6opynoBanue: ¢haphopoBbIe YAIKH, TUIETKH, TYYUHKH, ITATUB C TPOOUPKAMH.

B mpobupky HanuBaroT 2,5 MJI 3TUIOBOTO COUPTA U MPU BCTPSAXUBAHUU J00ABIAIOT 2,5
M Boael. Cmech paszorpeBaercs. 1-1,5 M1 moigydeHHOTo pacTBopa OTJIMBAOT B (GapopoByro
YaIIKy U TOJHOCAT K HEMY 3a%CKEHHYIO JTYYHHKY.

3aropaetcs in pa30aBIeHHBIN ATHJIOBBIN CIUPT?

K ocratky B nmpobupke 100aBISAIOT IPUMEPHO 2 T TOPOLIKOOOpa3HOro KapOoHaTa Kaus
(unmu THOCYNb(aTa HATpPUs), SHEPTUYHO B30ANTHIBAIOT COAEPKUMOE IMPOOMPKH U CTaBAT IpPO-
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Oupky B mrTaTtuB. Yepe3 HEKOTOpPOE BpeMs B MpoOupke oOpasyroTcs aBa ciiosi. BepxHuii cioi
(STHIJIOBBIN CHIUPT) MHIIETKOM mepeHocarT B ¢paphopoBylo HalIKy ¥ CHOBA MOJHOCAT K HEMY TO-
pAlLyIo Jy4uHKY. Bocriamensercss au cnupt? 3aTeM UCCIEAYIOT Ha TOPIOYECTh HYXKHUM CIIOM.
OObsicHUTE PE3YJIbTATHI OIIbITA.

Onvim 4. Obpaszosanue u 2uOpOaU3 AKO2OTISAMOB HAMPUSL

PeakTuBbl: 3TUII0BBII cIMpT (aOCONIOTHBIN), MPONMIIOBBINA (MM M30IPONMIIOBBIN) CIIUPT,
aMUJIOBBINM (MJTM M30aMHJIOBBIN) CIIUPT, METAJUTMYECKUN HATPHH, |-POIICHTHBINA CITMPTOBOM pac-
TBOp ¢eHondraisenHa.

O6opynoBanue: MpsiMble TA300TBOIHBIE TPYOKH C OTTSAHYTHIMU KOHI[AMH.

B Tpu cyxue nmpoOUpKH HaIMBAIOT MO 2 MJI COHHPTOB: B MEPBYIO — aOCOJIFOTHBIA ATUJIIO-
BbIi, BO BTOPYIO — MPOMUIIOBBIN (MJIM U30MPOIUIIOBBIN), B TPEThIO — aMUJIOBBIN (MJIM U30aMUJIO-
BBIif). B KaXkay1o mpoOUpKy BHOCST MO MAJIEHBKOMY KyCOYKY (pa3MepoM € FOPOLIMHY) OYHIICH-
HOTO OT OKCHUJHOTO CJ0s MeTayinueckoro HaTpus. [Ipobupku 3akpbIBaloT IpoOKaMu ¢ ra3zooT-
BOJIHBIMU TPyOKaMu, KOHI[bI KOTOPBIX OTTSHYTHI.

[ToueMy 11s1 3TOTO OMBITa HENb3sd OpaTh peKTU(PUKAT, a HYKHO OpaTh aOCOIMIOTHBIN
cnupt? OTMEThTE, B KaKOM IpOOMpKE peakuus UAeT Haubojiee MHTEHCUBHO, a B KaKoW — Me-
JICHHO.

Uepes 1-2 MUHYTHI TTOCIIC HaYaja PEaKIUU MOKUTAIOT BBIJACISIIONIANACS Ta3 Y OTBEPCTUI
ra3o0TBOAHBIX TPYOOK. Ecnu peakius 3TaHoNia ¢ HATPUEM CHIJIBHO 3aMEUIMTCSA, MOKHO CIIeTKa
MOJIOTPETH MPOOUPKY.

Hanummre ypaBHeHuUs peakiyii ciupToB ¢ MeTaTnYeckuM HatpueM. Kak paciiensercs
o-cBsi3b O-H B 3101 peaknuu? Kakue cBoiicTBa ciupTOB (OCHOBHBIE, KUCIIOTHBIE) IIPOSBIISIOTCS
B peakIuu ¢ MeTajuinyeckuM HaTpueM? [loueMy cipThl pearupyroT ¢ HaTpUeM CIIOKOWHee, YeM
Boza?

B npobupku nobapnstor o 1 xaruie pactBopa denondranenna. MsmeHseTcs mu okpacka
WHIUKaTopa?

JIOBOAAT peakiuio 3TaHONA C HATPUEM [0 KoHHA. /[ 3TOro OTKPBIBAIOT MPOOHPKY
(cHEMarOT TIPOOKY) M OCTOPOXKHO TOOTpeBaloT ee. Ha qHe mpoOupku oOpasyercs: Oenblii TBep-
IBIiA 3TUJIAT HATPUS, (KyCOUKOB HATpus B MpoOupke ObITh He AoKHO!) J[o0aBnsioT B mpoOUpKy
1-1,5 mu1 BoABI M pacTBOPSIOT B Hel ATmiaT HaTpud. Ecnu okpacka He nosiBisieTcs, 100aBistoT |
KaIuTIo pacTBopa (peHondranenHa.

Hanummre ypaBHeHHe peakiuu 3Tuiarta HaTpus ¢ Boaoi. OObACHUTE, TOYEMY TOSIBIIS-
eTcsl OKpacka mmpu n1o0aBineHnn GpeHon(TanenHa.

Onvim 5. Peakyuu oxucnenus cnupmos

PeakTuBBI: STHIIOBBIN CIUPT, U3ONPONMIIOBBINA CIIUPT, XPOMOBAsi CMECh, [IEPMAHIaHaT Ka-
7S, KOHLIEHTPUPOBaHHasl CEpHast KUCIIOTa.

OO6opynoBaHMe: MUMETKH, IITATUB C TPOOUPKAMHU.

1) Okucnenue cnupmos xpomosoti cmecvio. B 1Be mpoOMPKH HATUBAIOT MO 2-3 MJT XpO-
MOBOI CMECH M MO KaljsiM IpU BCTPSIXUBAHUM J00aBISIOT B 0HY IpoOupky 0,5 MI1 3THIOBOTO
criupta (Octopoxkno! CMmech CHIIbHO pa3orpeBaetcs!), a BO BTopyo — 0,5 M U30MPOMMIOBOTO
cnupTta. L[BeT pacTBOpOB MEHSETCS U3 OPaHXKEBOTO B 3€JIEHBIN, B MPOOUPKE C ITUIIOBBIM CIUP-
TOM OILIYIIAeTCs 3arax yKCYCHOTO ajbJeruia, HalIOMUHAIOIMINN 3anax si0J0K (HI0XaTh OCTOPOXK-
HO!), @ B IPOOHPKE C U30IPOMMUIOBBIM CIIUPTOM — 3allax aleTOHa.

Hammmmre ypaBHeHUs peaknuidi OKUCIEHUS XPOMOBOM CMECHIO ATHJIOBOIO CIUPTA B YK-
CYCHBIH allbJIeTH/I, @ U30IPOMMUIIOBOTO criupTa — B areToH. [logdepure ko3 uimeHTs!.

2) Okucnenue 3munogozo cnupma nepmaneanamom xamws. (Tsea!) B cyxyro nmpoOupky,
3aKpEIUIEHHYIO B IITaTUBE, MUIETKOW aKKypaTHO, HE CMAauuBas CTEHOK, BHOCAT 5 MJ KOHIIEH-
TPUPOBAHHOW CEPHOM KHCIIOTHL. 3aTEM IO CTEHKE APYIrOW MHUIETKON OCTOPOKHO MPUIMBAOT 5
MJI 3TWUJIOBOTO CHHUpTa TakK, yToOBl MOdyumiock 1Ba ciod. Ilocie storo HacematroT 1-1,5
rKMnOs. Yepes3 HECKOTBKO MUHYT Ha TPAHUIIE ABYX CIIOEB TOSBIISIFOTCS SIPKHUE BCIIBIIIKH, OIILY-
I1aeTCs 3aMax YKCyCHOTO ajlbAeTuia.

Hanummure ypaBHeHHE peakUUy OKUCIEHHS 3TUIIOBOTO CIIUPTa B YKCYCHBIN aibJeruj
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MepMaHTaHaTOM KaJiHsl ¥ mo0epuTe K03 PUIIUeHTHI.
Jlabopamopnasn paoboma Ne 10

Muozoamommusle cnupmul, npocmule IPupsl, c1034cHBIE IPUPLL MUHEPATILHBIX KUCTIOM

Onwim 1. Ilonyuenue u copenue ousmunoeozo s¢gupa

PeakTuBBI: CMECh STUIIOBOTO CIUPTAa M KOHIICHTPUPOBAHHON KUCIOTHI (1:1), 3THIIOBBIN
CIUPT.

O6opynoBaHue: MUIETKH, MPSIMbIE Ta300TBOIHbIE TPYOKH C OTTSAHYTHIMU KOHIIAMHU, IITa-
TUB C IPOOHPKAMHU.

B cyxyio npoOupKky HaiauBarT 3 MJI CMECH 3THJIOBOTO CIUPTa U KOHLIEHTPHUPOBAHHOU
cepHoit kucioThl (1:1) 1 OCTOPOKHO HArpeBarOT €€ 10 HauuHaromerocs: kumnenus. [locae atoro
TOpENIKy yOUpAIOT U K TOpsiueit CMecH MPUIIMBAIOT 110 CTEHKE MPOOUPKHU U3 NMumneTku 5-10 xamnenpb
ATHIIOBOTO criupTa. OOpa3yomuics UITUIIOBEIN 3(pup 0OHAPYKUBAIOT 10 3araxy.

3aTeM MpoOUPKY 3aKPBHIBAIOT MPOOKOW € MPSMOM Ta300TBOIHON TPYyOKO#, UMEIOIICH OT-
TSHYTHIA KOHEL, CHOBA OCTOPOXXHO HArPEBAIOT MPOOUPKY M MOPKUTAIOT BBIACISIONIMIACS 3up.
[Touemy OUATHIIOBBINA 3(UP TOPUT CBETIIUMCS IUIAMEHEM B OTIUYHE OT STUJIOBOTO ciupTa’?

Brraucnure npoueHTHOE colepKaHue yriiepoa B JUITUIIOBOM dHpe.

Hanummure ypaBHeHHe peakiuy MOJIY4YEHHs IUATHIOBOTO 3(pupa U pacCMOTpUTE €€ Me-
XaHU3M.

Onwvim 2. CnooicHvle 3¢hupvl MUHEpanIbHbIX KUCTIOM.

PeakTuBbl: 3TUIIOBBIA CHHMPT, KOHLEHTPUPOBAHHASI CEpHAsl KHUCIOTa, 10-IpOLIEHTHBIH
pacTBOp CEpHOM KHUCIOTHI, pacTBOP coyisHOM KuchoThl (1:1), kapOonat Oapwuisi, S-IPOLIEHTHBIN
pacTBOp TUIPOKCHJIA HATPpUsI, OOpHAast KUCIIOTA.

Ob6opynoBanue: xumudeckue crakansl (50-100 mi), mpsiMble Ta300TBOJHBIE TPYOKHU C OT-
TSHYTHIMHA KOHIIAMH, BOJSIHBIE OaHU, JJaKMycOBasi Oymara, XAMHYECKUE BOPOHKH, (PHIBTPHI, KH-
MSATUIBHUKH, IITATUB C TPOOUPKAMH.

1) Ionyuenue u ceéoticmsa smuiceprou kuciomsl. B mpoOUpKy K 1 MJI 3THIIOBOTO CIIMPTA
OCTOPOKHO, MO KAIUIIM MPU BCTPSIXUBAHUU J00aBISIIOT 1 M KoHIIeH B mpobupky k 1 mut atuo-
BOT'O CIIHPTa OCTOPOXKHO, MO KAIUISIM MPH BCTPSXUBAHUHU JO0ABISAIOT 1 M KOHIIEHTPUPOBAHHOM
cepHOll KHuCIOTHL. PazorpeBmiyiocs cmech HarpeBaroT 2-3 MHHYTHI Ha BOJSHON OaHe, 3aTeM
oxJyiaxaaroT. [loydeHHBIN pacTBOp BBUIMBAIOT B HEOOJBIION CTaKaH ¢ 25 MJI BOJBI U HEUTpaIIU-
3yI0T HeboabmuMH nopiusiMu cyxoro BaCOsz. CMeck mepeMennBaroT CTEKISHHOM MalouKoM
(peakunonHasi cMech BenieHuBaetcs — Boiaensercs COz). Koraa Beinenenue CO2 mpekpaturcs,
peakuus J0KHA ObITh HEUTpaIbHOH (I10 JTAaKMYCY).

Hanummure ypaBHeHus peakuuii oOpa3oBaHMs 3TUJIICEPHOM KHUCIOTHI M OapueBoil conu
ATUJICEPHOMN KUCIIOTHI.

Yactp KUAKOCTH OT(GUIBTPOBBIBAIOT Uepe3 IUIOTHBIM QUIBTP B ABE NMpodupku. B ogHy
U3 HUX J100aBISIOT HEMHOTO 10-IIpOLEHTHOTO pacTBOpa CEpHON KUCIIOTHI; BHIIAIAET OCAIOK.

Hanummre ypaBHeHue peakuuu ero oOpa3zoBanus. Kakue MoHbI HaxoaaTcs B QuibTpaTe?

K npyroit yactu ¢punbrpara 106aBnsioT 1 Ma pactBopa consiHoM kucaoTsl (1:1) u Harpe-
BalOT MPO3PAYHBINA KUCIIBIM pacTBOp Ha KUMALIEH BogHOM OaHe. Uepes3 HECKOJIbKO MUHYT Bbljie-
JsIeTcsl 0CaloK cyibdara 6apusl.

Hanummre ypaBHeHUe peakuu rUApon3a B KUCION cpesie OapueBoil COM 3TUIICEpHON
KUCIOTHL. [Ipn KOMHATHOHM TeMIiepaType rMApoIN3 UAET MeJUleHHO: ocagok BaSOspwiaensercs
JIMIIb Y€pe3 HECKOIBKO THEM.

2) [lonyuenue smunogozo s¢hupa 6oproil kuciomsl. B cyxoit mpoOupke npokaauBaoT It
OOpHOW KUCIOTHI 0 MOJHOTO €€ 00e3BOKUBaHUs (IPOOHPKY HEOOXOAUMO JIep’KaTh B TOPU30H-
TaJbHOM IT0JIO)KEHUHU U TIEPUOIUYECKHU BCIO €€ IPOrpeBaTh i yAaleHus Kanenek Boasl). [Tocne
MOJIHOTO pacIUIaBlI€HUs] KPUCTAJUIOB KUCIOTHI MPoOUpKy oxnaxkaatoT. K 3aTBepaeniiemMy 1iaBy
(oxcumy 6opa (111)) goGaBASIOT 2,5MJ1 ATHIIOBOTO CHIMPTA U 1MIJI KOHII. CEpHOM KUCIOTHL. B mpo-
OMpKY A00aBISIIOT KUISITUIILHUKY, 3aKPBIBAIOT €€ MPOOKOH ¢ MpsMOil ra300TBOAHON TPyOKOH C
OTTAHYTBIM KOHIIOM. OCTOPOKHO HarpeBarT CMECh B IUIAMEHU T'OPEJIKH, BBIIEISIFOIIMECS Tapbl
a¢upa MOJKUTAIOT Y KOHIIA Fa300TBOAHON TPYOKH.



53

OTMeTbTe XapakTep rOpeHUs U 3alUIINTE YPaBHEHUS TPOUCXOISAIINX PEAKLIUM.

Onwvim 3. Ceoticmea 2nuyepuna u SmuneHeaIuKous

PeakTUBBI: TTIHIIEPHH, STUJIEHIIIMKOJIb, 2-TIPOLIEHTHBIN pacTBop cyibdara meau (11), 10-
IPOIEHTHBIA PACTBOP TUAPOKCHIA HATPHs, pacTBOp cepHoil kucnotel (1:1), rumpocymnbdar ka-
TSl

ObopynoBaHue: MTATHB ¢ IPOOUPKAMH, TUIIETKH.

1) Ionyuenue enuyepama meou u 2nuxonsima meou. B mpobupky HaauBaroT 3-4 Kariu 2-
nporeHTHoro pactBopa CuSO4 u 2-3 M 10-nporientHoro pactBopa NaOH. K o6pazoBaBiiemycs
0CaJIKy TOJyOOro IBeTa MPHJIMBAIOT HECKOJbKO Kamellb TNIMLIEPHUHA U CMECh MepEeMEIIMBAIOT.
Ocanok pacTBOpSETCS, U MOSBISIETCS BACUIBKOBOE OKpAIIMBAaHHE PACTBOpa OT 00pa3yromerocs
KOMIUIEKCHOTO COEIUHEHHs — Iiiniepara Mead. Hamummre ypaBHEHHS MPOUCXOJSMIIMX peak-
WM, YKaXKUTE, KAKHUE CBOMCTBA IIIMLIEPUHA ITPOSIBIISFOTCA.

OnbIT MOBTOPSIOT, HO BMECTO TJIMIIEPUHA BBOJAT B PEAKIUIO STUICHINIMKOJIbL. Hanumure
ypaBHEHHE PEaKLUU 00pa30BaHMS ITIUKOJISATA MEIIH.

2) Hecuopamayus enuyepuna — obpa3oBaHue akpoyienHa (Tsara!) B cyxyio mpoGupky
HacemaoT cioeM B 1 cMKHSOsu cMaunBaroT ero aByms xamisiMu riaunepuHa. CMech CHIIBHO
HarpeBarT — 10 00pa3oBaHMs TKENbIX MapoB akpojenHa ¢ eakum 3amaxom. (Hroxate ocro-
poxHo!) I'mapocynbhat Kaaust Ipyu CHIBHOM HarpeBaHWU MPEBPAIIACTCS B MUPOCYIb(AT KaHs
K2S207, KOTOpBIi1 OTHUMAET BOAY.

Hanumure cxemy peakiuu Aeruaparaiuy riaiepuna (00pa3oBaHus akpoJICUHA).

Oxcnepumenmanvhas 3a0aua.

B naByx nmpobupkax HaXOAsATCs: a) STUIIOBBIM CUPT U 0) pacTBop rmiepuna. Onpenenu-
T€ C MOMOIIbI0O XUMHUYECKHX PEAKIINi, KAaKO€ BELIECTBO HAXOIUTCS B KaXKI0H MpoOupKe.

Jlabopamopnasa paooma Nel 1
Apomamuueckue y2neeo0opoowt

Onwvim 1. Ilonyuenue benzona uz benzoama Hampus

PeakTuBbl: HATpOHHAs U3BECTh, OEH30aT HATPUSI.

Ob6opynoBanue: 1€, H30THYTHIE Ta300TBOAHBIE TPYOKH, CTYINKH, CTCKJISHHBIC MAJIOUKH,
crakaHsl Ha 100 M1, cTakaHBI.

B crynke TmarensHO pactuparoT 1r 6eH30aTa HaTpus U 2r HaTPOHHOM u3BecTU. CMech
MOMEIIAIOT B CYXYyI0 MPOOUPKY, 3aKPBIBAIOT MPOOKON ¢ M30THYTOH Ta300TBOIHON TpyOKO# U 3a-
KPEIUISIIOT IpOOUPKY B JIallKe IITaTUBAa C HAKJIOHOM B CTOpPOHY INpoOku. KoHen razoorBoaHoi
TpYOKH OMyCKArOT B MPOOUPKY-MIPHUEMHHUK, OXJIAXKIAEMYIO BOJIOH co JbaoM. [IporpeBator cHava-
Ja BCIO IPOOUPKY, a MOTOM TOJIBKO Ty YacTh, B KOTOPOW HAXOIHUTCS peakIMOHHAas cMech. OOpa-
3yrouuiics 0eH3051 coouparoT B poOUpKy-nipuéMHUK. OOHapyKMBAIOT MO XapaKTepHOMY 3ama-
Xy W ToprodecTd. JIJisi 3TOro CTEKISTHHYIO MAIOYKY CMAaYMBAIOT TUCTHIUIATOM M MOTHOCAT K IUIa-
MEHH T'OPEIIKH.

Onvim 2. OKucienue apomamuyeckux y2n1e6000po0os

PeaktuBbl: O€H301, TOMYONI, S-MPOILEHTHBIA pacTBOp MEepMaHTaHaTa Kaius, 2H pacTBOP
CEpHOI KUCIIOThI, OEH30aT HATPUS.

Ob6opynoBanue: BofsHas OaHsl.

B nBe mpoOupku momMemaroT mo 1 M1 pacTBopa mepMaHraHara Kanus u mo 1 mur pas0as-
JIEHHOM CepHOM KUCIIOTHI. 3aTeM B OJIHY M3 HUX J00aBISAIOT OEH30I, a B Apyryio — Tosyoi. [Ipo-
OMpKH 3aKPBIBAIOT IPOOKAMH C BEPTUKAIHHBIMHI ra300TBOTHBIMU TPyOKaMHU M HarpeBaroT Ha BO-
nsiHOM Gane. B onHOM M3 mpoOupok HaOiogaeTcs modypeHue U BhIMaJeHUe 0Ccallka, a B Apyron
HE TIPOUCXO/IUT HUKAKMX U3MECHCHUH.

Hanummre ypaBHEHHE peakIuy NepMaHraHaTa Kajaus ¢ ToIyosoM. OObSICHUTE MPUINHY
Pa3IMYHOTO OTHOIICHUS OSH30J1a M TONyoJa K NepMaHraHary kamus. Crlemyer 3aMeTHTh, YTO
OCH3071 MOXKET coAepkKaTh MPUMECH, CIOCOOHBIE M3MEHSTh OKPACKy MepMaHraHaTa Kajws, TMo-
ATOMY JIS OTTBITA CIIEAYET OpaTh MPeIBaPUTEIHHO OUUIIICHHBI OCH30JI.

Onwvim 3. bpomupoeanue apomamuueckux y2ne6000pooos

PeaxTuBbl: 6eH30:1, TOTY0JI, OpOMHAS BOJIa, OPOM, YETHIPEXXJIOPUCTHIN YTIIEPOI.
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O6opynoBanue: BoasiHAs OaHs, CHHSS JJaKMycOBasi Oymara.

1) bpomuposanue bensona (msea!). B nBe npodupku nmomemaroT mo 1 v 6eH3zona u 1 mi
pactBopa OpoMa B ueTbIpexxjiopuctom yriaepozae (1 mia Opoma u 5 M YETBIPEXXJIOPUCTOTO YT-
neponaa). B onHy U3 mpoOUpPOK HOOABISIFOT HEMHOTO KEJIE3HBIX OMUIIOK (HA KOHYUKE IITATEINS).
[Tpo6upky 3aKpbIBalOT MPOOKaMU C BEPTUKAIBHBIMU a300TBOJAHBIMU TPYOKaMH U MOCTIE 3TOTO
HarpeBaroT Ha TEIUION BoAsHOW OaHe. Uepe3 HEKOTOpOe BpeMs B OJHOW M3 MPOOUPOK MPOUCXO-
TUT OOeclBEUMBAaHUE PEAKIIMOHHOIN cMmecu. OTKPBIBAIOT MPOOUPKU U MOJHOCAT K OTBEPCTHIO
BJIQYKHYIO JJAKMYCOBYIO OyMary, OTMEYaroT Py 3TOM LBET MHIUKATOPA. J{enaioT BIBOA: B KaKOH
U3 MPOOUPOK MPOUCXOJAT U3MEHEHHUSI.

Yepes 5-10 MuHYT nocie Hayajla peakllMM B PEaKIMOHHYI0 CMECh OIYCKAaIOT IOJOCKY
¢bunbTpoBaIbHON OyMaru, KOTOPYHO 3aTeM BBICYIIMBAIOT Ha Bo3ayxe. Ha Oymare ocraéres
OpOoMOEH3071, OTIIMYAIOIIHIICS 10 3a1axy OT UCXOAHOTO OEH307a.

Hanummre ypaBHeHHe peakiuu U 0OBSICHUTE MPOHCXOAdIue U3MeHeHus. Paccmorpure
MexaHU3M peaknuu. Kakue u3oMepbl MOTYT HOJTYYHTHCS MPH JajdbHEUIIEM OpOMHPOBAHUN OCH-
307a?

2) bpomuposanue 6enzona u moayona. IIoBTOPSIIOT NpeablAyIIUI OIBIT, HO BMECTO
OeH3oina B MpoOUPKU BHOCAT Touyodl. [IpoOupky, He copepKallyro *Kele3HbIX OMUIOK, HarpeBa-
10T Ha KUIISIIIEH BOASTHOM OaHe.

B oTimume oT mpenpiaymiero oneita, peakiuu UAyT B 00erX MpoOHpKax: B OTCYTCTBUU
KaranuzaTopa UAET 3aMelieHue B OOKOBOM 1I€TH, B IPUCYTCTBUU — B KOJIBIIE.

PaccmotpuTte MexaHuU3MBbl MPOUCXOAAMMX peakiuil. OObsSCHUTE pOJib KaTanuzaropa U
OPUEHTHPYIONIEE BIUSIHUE AJKWIBHBIX PAJUKAJIOB B PEAKLHUAX IEKTPO(YUIHLHOTO 3aMELICHHS C
TOUYKH 3PEHHUS CTATHUYECKOTO M IMHAMUYECKOTO MOIX0/I0B.

Onvim 3. Humposanue apomamuueckux yene6000po0os

PeakTuBbl: 6€H3011, KOHIIEHTPUPOBAHHBIC A30THASI U CEPHAS KHCIOTHI.

O6opynoBanue: BojasiHast OaHs, JIET.

1) Humposanue 6enzona (msea!). B MmajgeHbkoi Koa0e cMEIIMBAOT 4 MJI KOHIIEHTPHPO-
BAaHHOH CepHO# KHCIOTHI (mIoTHOCTE 1,84 r/cM®) ¢ 3 MiI KOHIIEHTPHPOBAHHOMN A30THOH KHCIIOTHI
(mnotHocTh 1,4 r/em®). K monydeHHO# cMecH MPUIMBAIOT MO KAarIaM 3 My GeH3071a, CHIIBHO
BCTPSIXUBAIOT COAEPKUMOE KOJIOBI (TeMneparypa He A0JKHa noaHuMatecs Beie 40°C), oxina-
JKIasi B Clly4ae HeOOXOIMMOCTH BOJOM. 3aKpbIB KOJIOY MPOOKOI C BO3AYIITHBIM XOJIOJUIBHUKOM,
HarpeBaroT ee 15 MuUHYT Ha BOoJsiHOM OaHe n0 60°C, yacTo BCTpsSXMBas. 3aTeM PEAKIMOHHYIO
CMECh OXJIAKIAIOT U BBUTMBAIOT B cTakaH ¢ 20 M1 NeAsTHON BOABI, IPU STOM 00pasyroTcs 2 Cliosl.
BonHebiit ci10ii cMBarOT, a BhITIABIIEE HA THE MACIIO (HUTPOOEH301) ABaXKIbl TPOMBIBAIOT BOJOM.
[Toce oTnenenHust ot BO/bI ChIpOi HUTPOOEH30J1 IEPENIUBAIOT B CYXYIO IPOOUPKY, 1OOABIAIOT 2-
3 kycouka npokanennoro CaCl, 1 HarpeBaloT cMech Ha BOISHON OaHe, MOKa HUTPOOCH30J HE
CTaHeT Mpo3padHbIM. [leperoHsI0T HUTPOOEH30 U3 MaJleHbKOU KOJIOBI Biopiia wimu npobupku c
HUcXoxsmen Tpyokou npu 207-211°C. (Humpobenson nenvss nepeconsims docyxa! Bozmoowcen
63pwis!)

Hanumure ypaBHenne HutpoBaHusi Oenszoina. KakoBa posib cepHOI KUCIOTHI PU HUTPO-
BaHWU apoOMaTHUYeCKHX coeluHEeHUU? OOBSICHUTE MEXaHH3M HUTPOBAHUS apOMATHYECKUX CO-
eIUHEHUN.

Onwvim 4. Cynsghupogarnue apomamuyecKux y2nee000p0o0os

PeakTuBbl: 6€H3011, TOTYOJI, KOHIIEHTPUPOBAaHHAs CEpHasl KUCIIOTA.

O6opynoBaHue: XUMUYECKHe cTakanbl Ha 50 M1, BoAsHas OaHsl.

B npoOupku momemaroT mo 1 M1 Kaxa0ro U3 yriieBOJOPOIOB H MO 4 MJ KOHIIEHTPHPO-
BaHHOW cepHO KHCIOTHI. [IpoOupkH 3aKphIBalOT MPOOKaMU C BEPTUKAIBHO BCTaBJICHHBIMHU
TpyOKaMy M HarpeBarOT Ha KUISIIEH BOASHON OaHe, 4acTO BCTpsSIXMBas cMechb. B mpoOupke ¢
TOJIYOJIOM Ha0JII0JJaeTCsl MOCTENIEHHOE PaCTBOPEHHUE YIIIEBOI0PO/a, B MPOOUPKE ¢ OEH30I0M HH-
KaKUX U3MEHEHUH He npoucxoaut. Korna pacTBopeHre 3aKOHYUTCS, TO MPOOUPKU OXJIaKIAI0T U
BEILIECTBA U3 HUX BBUIMBAIOT B CTaKaHbI, coJepxaue mno 20 M BOJIbI.

OTMeTbTe BUJI MOIyUYMBILIEHCS cMecH. BoiensieTcst i uCXOAHBIN yTIeBOI0POA WU MPO-
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IyKT peaknuu? CrenaiTe BBIBOJ O JIETKOCTH CYIb(OUPOBAHUS PA3IMYHBIX YTIIEBOIOPOI0B. O0b-
SICHUTE MEXaHU3M PEAKIUU CYIh(OUPOBAHUS TOTYOJIa U BIMSHUE aTKAIBLHOTO PaIuKaa.
Jlabopamopnas paooma Ne 12
Apomamuyeckue y2n1e6000poovl ¢ KOHOEHCUPOBAHHBIMU DEH30TbHBIMU AOPAMU
Bonpocel ona noozomoeku K 3anamuro

Onvim 1. Hagpmanum.

PeaktuBbl: HadTaNMH, KOHIEHTPUPOBAHHAA a30THAs KucioTa (1, 4), KOHIIEHTPUPOBaHHAS
CepHas KMCII0Ta, CIUPT.

O6opynoBanue: ctakanbl xumMuueckue Ha 50 mut, kosiba byn3ena, Boponka broxHepa, Bo-
nsHas Oaus.

1) Humposanue nagpmanuna. B npobupky no0aBisioT K 4 MJI KOHIECHTPHPOBAHHOM
a30THOM KUCIOTHI | T HadTanMHa MpU yacToM BCTpsAxuBaHUU. CMeCh HArpeBarOT Ha KUIALICH
BOJISIHOM OaHe 710 MOJHOrO pacTBOPEHUs Ha(TaluHa, a 3aTeM BhUIMBAIOT B 20 MJI XOJIOJAHOM BO-
Ib1. BBIAETSAIOTCS KenThle KpUCTaJUIbl o-HUTpoHadTanuHa. Kpucramisl 0TcacklBalOT, IPOMbIBA-
I0T BOJIOM M MEPEeKPUCTAIIM30BBIBAIOT U3 pa30aBIEHHOrO CIHMPTA, TeMIepaTypa IUIaBJICHUS O-
nurponadramuna 61°C.

2) Cynvgpuposanue nagpmanuna. B npobupky momernaior 1 r HaQTanuHa ¥ HarpEBalOT
ero o riasneHus. [locne oxnaxknaeHus K HapTaauHy A00aBISIOT | MJI KOHIIEHTPHUPOBAHHOU
cepHolt kucnoThl. CMech OCTOPOKHO HArpeBaroT MPHU BCTPSIXMBAHUU IO 0OOpa30BaHUS OJJHOPOI-
HOW JKUAKOCTH. 3aTeM e€ OXJIaXIaloT, MpUOaBIsAIOT 2—3 MJI BOJBl M CHOBA HarpesaroT. llpum
OXJIAKJEHUH BbIIENgeTcs B-HadranuHCcynbhokucinoTa. B u30bITKE BOJBI KHCIOTA MOJHOCTHIO
pacTBopsieTcsl.

B npo6upky nomemaror 1 r HadranuHa U 1 M KOHIIEHTPUPOBAHHOM CEPHOI KUCIOTHI U
HarpeBaroT Ha KuIsiied BoasHou Oane B TeueHue 10-15 muH. CMech npu 3TOM BCTPSAXHUBAIOT,
BO3TOHAIOIIUKCA HAdTAIUH COPAChIBAIOT CO CTEHOK OOpaTHO B KMIKOCTh. [locie pacTBopeHus
HaTaTMHA CMECh OXJIAXKIAIOT M K HEeW OCTOPOKHO M00aBisroT 2-3 mMi Boabl. HaGmomaercs
MOJIHOE PAaCTBOPEHHE O ~HAPTAIUHCYIb()OKUCIOTHI.

Hanummre ypaBHeHHs HUTpOBaHUS U Ccynb(upoBanus HadranmuHa. OObICHUTE BIMSIHUE
TEMIEPaTyphbl PEaKMi Ha MECTO BCTYIUICHHS CyNIb(Orpynmbl B apOMaTHYECKOe KOJbIO HadTa-
auHa. O6paTuTe BHUMaHUE Ha pa3IMyue B CBOMCTBAX O - U B-Cyab(OKUCIOT HapTaINHA.

Onvim 2. a - u f- Hagpmonwi.

Peaxmuevl: o - u - HadTONBI, STUIOBBIA CIIUPT, 3-TIPOIEHTHBIN PAaCTBOP XJIOPUA Kee-
3a (III), 10-mpoLeHTHBINH pacTBOpP TMAPOKCHIA HATPUS, HOAMCTHIA METUI, XJIOPUCTHIN OeH30MUI,
YKCYCHBI aHTUAPUJ, S-TIPOLIEHTHBIM pacTBOp KapOoHaTa HATpus, |-POLEHTHBIH  pacTBOP
MepMaHraHata Kajws, XJIOpohopM.

Obopyoosanue: uneTku, koind6a byHnsena, Boponka broxHepa, BogsHas 6aHsi, 0OpaTHBIN
XOJIOTUITHHUK.

1) Oxucnenuea-, f- nagpmonos. B nByx mpobupkax pactBopstor mo 0.2 r o - u B-
Ha(TONOB B 3 M1 pacTBopa KapOoHaTa HaTpus. [locTeneHHO Mpu BCTPSAXUBAHUHM MPHUOABISIOT
pacTBop nepMaHranara kanus. [Ipoucxoaut odecrBedBaHIE pacTBOPOB.

YeM BbI3BaHO 0OeclBeurBaHuE pacTBOPOB? OOBACHUTE MPOUCXOAIINE POLIECCHI.

2) Bzaumooeiicmeue a-, f-nagpmonos ¢ xnopuoom scenesa (I1I). Kpucrammku - o u f3-
Ha()TONIa TPU HArPEeBAaHUHU PACTBOPSAIOT B ABYX mpobupkax ¢ 1-2 mu cnupra. K nmomyueHHBIM
pacTBOpaM MpUOaBIAIOT MO Karuie pacTBopa xyuopuaa xkenesa (III). B mpobupke ¢ a- HadgTomom
nosBisieTcs (PUONETOBOE OKpallMBaHuE, a ¢ B-HadTosoM - TeMHO-3e1eHoe. YUeM oObscHseTcs
MOSIBJICHWE UHTEHCUBHOIO OKPAIIUBaHUs?

3) Obpasosanue nagpmonsmos. B npodupku nomeriator 0,1 r o -uwnu f-vadrona u cMme-
IIMBAIOT C BOJOW. 3aMETHOTO pacTBOpeHHs He HaOmomaetcs. K cmecu m00aBisiOT pacTBOp
ruspokcuaa Hatpus. [Ipu 3ToM HaOMr01aeTCS pacTBOPEHUE 0CAIKA.

Hanumure ypaBHeHue peakiuu rufpokcuia Hatpus ¢ Hadronamu. Kakue cpoiicTBa
nposBisgeT HadToI B 3TOM peakuun?

4) Benzounuposanue f-nagpmona. B npodupke pactsopsior (tsara!) 0,3 r B-nadrona B 5
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M1 40-IPOLIEHTHOTO pacTBopa THUAPOKCHUIA HATPUS M TOOABISIOT MO KalisiM IpU CUIBHOM
BcTpsixuBanuu 0,4 MJI XJOPUCTOro OeH30miIa. 3aTeM CMECh OCTOPOKHO HArpeBalOT Ha TOPENKE
(mpoioyKasi BCTpSIXMBATh MPOOUPKY) 10 T€X MOP, MOKA PACTBOPUTCS BECh XJIOPUCTHIM OEH30UII.
CwMmech oxnaxnaroT. Beimagator kpucramuisl 6enzonadrona. Ero oTrguiabTpoBBIBaOT, MPOMBIBA-
I0T pa30aBlIEHHBIM PacTBOPOM T'HAPOKCHAA HATpUs, BOAOH, BhICYIIMBAIOT. [lepexpucraminzo-
BBIBAIOT U3 ATHWJIOBOTO criupTa. OnpenensoT temneparypy miasiaeHus (1. mi. 107-108°C).

5) Ayunuposanue f- nagpmona. B npobupke pactBopsiror 1 r B-mHadroma B 5 mur 10-
IPOIIEHTHOTO PacTBOpa THIPOKCUAA HaTpus. Ilpu OXmaxaeHUM M BCTPSXWBAHUM J00aBISIOT 1
MJT YKcycHOro anruapuia. [Ipobupky 3akpbIBatoT mpoOKOil U ellle pa3 BCTpsIXUBAIOT. Brimagator
KpHUCTaubl 3- HadTHIaneraTa. Kpucramisl 0TcackiBaloOT, MPOMBIBAIOT BOJOW M TEPEKPHCTAILIIH-
30BBIBAIOT U3 pa3z0aBieHHOTO cnupTa (T. . 68°C).

Hanummre ypaBHeHue peakuuu OSH30MIUPOBAHUS U aluiaupoBanus B-nadtona. O0bsc-
HUTE MEXaHU3M 3To peakiuu. KakoBa posib TUIpPOKCHIA HATPUS B ATUX PEaKIHIX?

6) Ilonyuenue s¢hupa f- nagpmona (neporun). K pacrsopy 0,5 r B- nadrona B 2,5 Mt ruj-
pokcuaa HaTpus npubasisor 1,5 mu doaucroro metuna. CMech HarpeBaroT B MPOOUpPKE C 00-
paTHBIM XOJOAMIBHUKOM B TeueHue 20—25 MUH Ha BOASHOHN OaHe. 3aTeM CMech OXJIaKIaroT,
n00aBISAIOT BOABL. BhImamaeT macio, 3aKpUCTaUIM30BBIBAIOIIEECS MIPU TPEHUU CTEKJISIHHOM Ma-
JIOYKOW O CTEHKH MPOOHpKU. MeTrioBsi 3¢up - HadToNIa 007Ia1aET MPUATHBIM 3aIIaX0OM.

Paccmotpute Mexanusm obpazoBanus sdupa - HapTona. KakoBa pousb mienodu B 3Toi
peakiuu?

7) Kauecmeennasn peaxyusi na - nagpmon. B npodupke pactsopsitor 0,1 r B-madrona B
2,5 M 10-iporieHTHOTO pacTBOpa THAPOKCHAA Harpus, npubaBisior 0,5 mi xiopodopma.
CMmech cunbHO BCTpsAXUBAIOT. [Ipu 3TOM pacTBOp cHayalla OKpaliMBaeTcs B CHHHM 1IBET, 3aTEM B
3€JICHBIN U, HAKOHEL, B KOPUYHEBBIM.

Onwvim 3. CybcmanmusHoe (npsamoe) Kpauienue.

Peaxmuevl: KOHTO KpacHbIU, pa30aBiieHHas cosstHas kuciota (1:1), 2 H. pacTBop Kapbo-
HaTa HATpHS.

Obopyoosanue: crakaHn xumudeckwii Ha 50 M, Kycouku OOl XJIOM4aTOOyMa)KHOM
TKaHH.

B crakan Ha 50 M1 moMeInaroT pacTBOp KOHIO KPaCHOTO U KYyCOYEK XJIOMYaToOyMakKHON
TkaHU. CMech HarpeBaroT 10 KuneHus. OKpalleHHYI0 B KpacHbIM LBET TKaHb IPOMBIBAIOT BO-
JIOM, a 3aTeM TOTPY’Kal0T B CTakaH ¢ pa30aBlieHHON KHUCIOTOW. TkaHb OKpammuBaeTcs B CHHHI
uget. [Ipu morpy>xeHuM TKaHU B pacTBOp KapOOHATa HATpHs CHOBA MOSBIISETCS KpacHas OKpac-
Ka.

Hanummre ypaBHeHHE peakIUH MOJIy4YEeHUS] KOHTO KPAacHOTO U CTPYKTYpHbIE (OPMYIIbI
€ro B KMCJIOW M IIEJIOYHOM Cpeje.

Onvim 4. Aumpayen.

1) Humposanue anmpayena.

Peaxmusvi: anTpaneH, nefsHas yKCycHas KucioTa, 20-IpOLEHTHBIM pacTBOp HUTpaTa
aMMOHHSI, KOHIIEHTpUPOBaHHAsi cepHasi Kuciorta, okcua xpoma (VI), aHTpaXWHOH, IIMHKOBAs
IbLIb.

Obopyoosanue:xonba bynsena, Boponka broxuepa.

HeGoub11oe konnM4yecTBO aHTpaleHa pacTBOPSIOT MPH HarpeBaHUM B 3-4 MII JIeASIHOH yK-
CyCHOM KHCHOTBL. K MOJIydYeHHOMYy TEIUIOMYy pPacTBOPY OCTOPOKHO mpwiauBaroT 1 i 20-
IIPOLIEHTHOTO pacTBOpa HUTpaTa aMMOHHS B KOHLIEHTPUPOBAaHHOW cepHOM kuciore. CMech me-
pememnBaoT. O0Opa3yercs SIpKO-KENThId 0CaJoK HUTpoaHTpaleHa. Eciau ocaJok Iioxo Bbljae-
JISIETCSI, TO BBUIMBAIOT CMECH B XOJIOJHYIO BOZY.

Hanummre ypaBHeHne peakilui HUTPOBAHUS aHTpalleHa.

2) Okucnenue anmpayena.

B npobupxke pactBopsitor 0,1 T aHTpaniena B 3 M JiessHOM ykcycHOW kucioThl. K pac-
TBOpY IpuOaBisioT 2 Ma okcunaa xpoma (VI) B neastHoN yKCycHO# kucnoTe. BHauane peakius
uaer OypHO; KorJa peakius 3aMeJUIIeTCs, CMECh HarpeBaroT 5 MUH U BBUIMBAIOT B CTaKaH C BO-
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Jor. Beigensiercs xenThlil 0calok aHTpaxukoHa. OcaZoK OTCAcChIBAaIOT, MPOMBIBAIOT BOJON Ha
dmibTpe.

3) Boccmanosnenue anmpaxunoua.

B mpo6upky momemaT 4acTh MOJy4eHHOTO aHTpaxuHoHa, 3 M 10-mporeHTHOro pac-
TBOpPA TUAPOKCUA HATPUS, HEMHOT'O IIMHKOBOM MBI U CMECh HAarpeBaroT 10 kureHus. [lossis-
eTcs KpacHasi OKpacKa aHTparuaApoxwHoHa. Ilpu B30anThIBaHMHM pacTBOpa IBET MCUE3aET, TaK
KaK MPOMCXOUT OKHCIIEHUE aHTPAruIPOXMHOHA 10 aHTPAXHMHOHA KUCIOPOAOM BO3TyXa.

HanummTe cxeMbl peakiuii OKMCICHUS aHTPAIleHa ¥ BOCCTAHOBIICHUS aHTPAXHMHOHA.

Jlabopamopuasa pavoma Ne 13
Denonwvt
Bonpocs! 1J1s1 NOATOTOBKHU K 3aHATHIO

Onwvim 1. Peakyusi peronos ¢ xnopuoom scenesa (111)

Peaxmuevr: 1-mponieHTHBIN pacTBOp (eHoma, |-MpOIEHTHBIM pacTBOp M-Kpesona, I-
IIPOLIEHTHBIN PACTBOP 71-Kpe30J1a, 1-IpOLEHTHBIN pacTBOpP NUpOrayioia, 1 -mpoueHTHbII pacTBOp
pe3oplrHa, 1-MPONEHTHBIA PAacTBOP TMAPOXMHOHA, |-TIPOLIEHTHBIA PacTBOpP MUPOKAaTEeXHHA, 1-
IIPOLEHTHBIN pacTBOp xsopuaa xenesa (I11), sTuinoBslil ciupt, cosisiHas KUCI0Ta (KOHLL).

ObopyodosaHue: TATIETKU.

OnbIT MPOBOJIAT € KAXKIBIM U3 (PEHOJOB. B KaxkIyro mpoOUpKy MpHUIMBAIOT 1Mo 1 M pac-
TBOpa COOTBETCTBYIOIIEr0 (eHona u npubaBiaT kammo xiopuaa xkeneza (1), Tossusercs
MHTEHCUBHOE OKpallMBaHue: Ut eHosna — GuoseToBoe, i M-Kpe3oiia — KpacHO-(hHOJIETOBOE,
IUTSL n-Kpe3oja — TEMHO-CUHEee, U1 MUPOKaTeXHHA U THAPOXHUHOHA — 3eN€HO0e, IS Pe30plIuHa -
¢duoneToBoe.

Hanummre ypaBHeHus: B3aumoieicTBusl GpeHoson ¢ xyuopuaom xenesa (111). Yem o6bsic-
HSIETCS MOSIBJICHHUE SPKOW OKPACKH?

Conepxxumoe npodupku ¢ GpeHosom u xmopuaoM xenesa (1) pazgenurs Ha nBe yactu. K
OJTHOW TOOABUTh HECKOJIBKO Kallellb CIIUPTa, K JPYyroi — pacTBOpa CONSTHON KUCIOTHL. OOBACHH-
Te, MOYeMy UCYe3aeT OKPAacKa B OIBITAX CO COHUPTOM H COJITHON KUCIOTOM.

Onwvim 2. Peakyus ¢penona c azomucmou KUciomou

PeaktuBbl: 5-pouieHTHBINM pacTBOp (eHoNa, S-IPOLEHTHBIH PacTBOP HUTPHUTA HATpPHS,
KOHIICHTPUPOBaHHAsI CEpHasi KUCIIOTA.

O6opynoBaHue: MUTIETKH.

B nmpobupky nomemator 0,5 MJ KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI U MPHU OXJIAXK/1e-
HUM 7100aBist0T 2-3 Kamiau pactBopa ¢enona. K mosnyueHHOMY OeCIIBETHOMY pacTBOpPY NpH
OXJIX/IEHUH TPHOABISIFOT KAIlIl0 pacTBopa HUTpuTa Hatpusa. OOpasyercsi HHTEHCHBHO OKpa-
[IeHHAas cMech. HanuiuTe ypaBHEHHE peakIuu.

Onvim 3. Obpaszosanue u pasznodiceHue heHoiImos

PeakTussl: heHOI, 2 H pacTBOp eudpoxcuoa Hampus, 2 H pacTBOp KapOoHaTa HaTpus, 2 H
pacTBOp CEpHOU KUCIIOTHI.

1) Obpasosanue u euoponusz genonsmos. K 0,1-0,3 r denona npudasmstor 1-2 miu pac-
TBOpa TuApokcuna Harpus. [locrenenHo mpoucxoaut pactBopeHue (enonma. CMmech HarpeBarT
JI0 TIOJIy4€HHUS! OTHOPOTHOM KUAKOCTH. K 0XnakaieHHOMY pacTBOpY HMPUIMBAIOT pa3z0aBiIeHHYIO
cepHyro kucinoty. Habmomaror momyTHeHHe pacTBopa. Hamummre ypaBHeHHe peaknuu oopa3o-
BaHus QeHomsaTa HaTpus. OObICHUTE MPUYNHY IOMYTHEHHUS CMECU MPHU PEAKIIUU C CEPHOU KHC-
JIOTOM.

2) Peaxyus ¢henona ¢ consimu yeonvHou Kuciomsl. JIns TpOBEACHUs ONBITa B BE MPO-
oupku momemiaror o 0,1-0,2 T denoma. B onny mpunmBaror 1-2 mu pactBopa kapOoHarta
HaTpHs, a B IPYTYIO — TaKoH e 00beM ruapokapoonaTa Hatpus. HalironaeTcs a1 pacTBopeHue
¢deHona u oOpa3oBaHHE OJHOPOJHOM JKUIKOCTH B 00enx mnpoOupkax? O yem CBUIECTEILCTBYET
3TOT onbIT? HanummTe ypaBHeHHME peakuuu kapOoHata HaTpus ¢ ¢eHosnom. Kakue cBoiicTBa
NPOSIBIISIET (PEHOI MTPH PEAKIINH CO IIEI0YaMu H KapOOHATOM HaTpHsi?

Onvim 4. Peakyuu snekmpoghunvroeo samewjenus 8 ghenonax. bpomuposanue

PeakTuBbl: S-porieHTHBIN pacTBOp PeHosa, OpoMHas BoJa.
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O6opynoBaHHEe: TUTIETKH.

B nmpoOupky momemarot 1 My BOXHOTO pacTBOpa (DeHONA U MPH BCTPSXUBAHHUH I10 Kall-
asM puOaBisaioT OpoMHYI0 Bony. PacTBop oGeciiBeunBaeTcs U BbinaaaeT Oenblit ocagok. [lpu
no0aBiieHUH N30BITKa OPOMHOM BOJIBI OCAOK MPEBPAIIACTCS B HKENTHIH.

Hanummre ypaBHeHue peakuuu OpoMupoBaHus (eHosia U paCCMOTPUTE MEXaHU3M JaH-
Horo mnporecca. CpaBHUTE JIETKOCTh OpoMupoBaHus (eHosa, OeHszona u Tomyona. Kakoit mpo-
IyKT 00pasyercs Mpu AeHCTBUU U30bITKa OPOMHOM BOABI HA TPHOpOMpEeHOn?

Onwvim 5. Ilonyuenue u ceoticmea NUKpUHOBOU KUCTIOMbl

PeaktuBbl: eHON, KOHIIECHTPUPOBAHHAS CepHAsi KUCIIOTa, a30THasl KUCIO0Ta (IJIOTHOCTD
1,5 r/cm®), rmoko3a, kKapboHAT HATPHS.

O6opynoBanue: BoasiHAs OaHs.

1) IHonyuenue nuxkpunosoii kuciomsi. B npodupke octopokao cmemuBaiot 0,5r ¢eHosa
¢ 1,5MJ1 KOHIIEHTPUPOBAHHON CEPHOU KUCIOTHI (mseal), 3aTeM cMech HarpeBaroT 10 MOJIyYeHUs
OJTHOPOJHOM KUAKOCTH. OXJIAXKICHHYIO )XKHIKOCTb OCTOPOXKHO MEPEIMBAIOT B MPOOUPKY, CO-
JEepKallyro 2 MIJI BOABI, M TMOCTENEHHO MPHIMBAIOT IBIMAIIYI0 a30THYIO KHCIOTY. PacTBop
OKpAILMBAETCsl B TEMHO-KPACHBIM I[BET. 3aT€M CMECh HarpeBaroT 15 MUHYT Ha BOJsHON OaHe, U
Mociie OXJIAXACHUS DPa30aBISIOT PaBHBIM OOBEMOM BObl. BBINENSIOTCS KENThle KPHCTAIUIBI
MAKPUHOBON KHMCIIOTHI.

2) Ceoticmea nuxpunogotl kuciomsi. B mpoOHpKy MOMEMIAI0T HECKOJIbKO KPHCTAIIOB
NUKPUHOBOM KHUCIIOTHI, 3 MJI pacTBopa kapOoHata Hatpus u 0,1r riroko3sl. CMech HarpeBaroT U
KUIISATAT HECKOJIbKO MUHYT. OKpacka MEHSIETCs 10 KPOBaBO-KPAcHOM, a MpH MOAKUCICHUU CTa-
HOBUTCS OPAHKEBO-KEITON.

Hanummre ypaBHeHue peakiiuu HUTpoBaHHs (peHONIa TpU NOTYyYEHUU MUKPUHOBOM KHC-
70Tl UeM BBI3BaHO M3MEHEHHE OKPACKU PAacTBOPA MPU PEaKIUH MUKPUHOBOW KHUCIOTHI C TITIO-
k0301 ? OOBsACHUTE Mepexo bl OKPACKH B 3aBUCUMOCTH 0T pH pacTBopa.

Onwvim 6. Cynsghuposanue enona

PeaktuBbl: (heHOI, KOHIIEHTPUPOBAHHAS CEpHAsi KUCIIOTA.

O6opynoBanue: BojasiHas OaHsI.

K 3 M1 KOHIIEHTPUPOBAHHOM CEPHON KUCIOTHI MOCTENEHHO MPH BCTPSXUBAHUU MPHOaB-
ns110T 21 enona. (Ocmopoorcno! @enon svizvisaem oxcoeu!) CMech pa3iMBarOT B JIBE MPOOUPKH.
B oaHy u3 HUX MOCTENEeHHO A00ABISIOT 3-5 MIT X010 4HOM BoAbl. [Ipu sToM peHon Boigensercs B
BUJIC MYTH, TOSBIISIETCS 3amax. J[pyryo nmpoOHpKy ¢ OJHOPOAHON CMECHhIO HArPEBAIOT Ha BOJS-
HOM OaHe 5 MUHYT U MOCTE OXJIAXACHHs ee BhUTHBAIOT B 10 Mi xomomHoi Bojsl. [Tomyuennas
CMECh OCTAeTCsl OAHOPOIHOM, 3arax (eHosaa OTCYyTCTBYET.

OObscHUTE MPOUCXOXKICHHE M3MEHEHUN B cMecH. Hamummrte ypaBHeHHE CylbhUpoBa-
Hus Qenona. Kakoro tuma sta peakius?

Onwvim 7. BoccmanogumenvHule c80UCmM8a MHO20AMOMHbBIX (eHo108

PeakTuBBI: S5-TIpOLIEHTHBIE PAacTBOPHI MUPOKATEXMHA, PE3OPIMHA, THIPOXWHOHA, TTHPO-
rajjiona, aMMUa4YHBIA PacTBOp OKcUa cepedpa.

O6opynoBanue: BoasiHas OaHsI.

B kaxnayro u3 mpoOHpoK, coaepKamux mo 1 Ml BceX pacTBOPOB MHOTOATOMHBIX (heHO-
J0B, 10OABIIIOT aMMHAYHbBIN pacTBOp okcua cepedpa (0,5 mi1) 1 HarpeBarOT Ha BOJASIHOU OaHe.
ITosBnsieTcs YepHbIN 0CaI0K.

OObscHUTE TPOUCXOASIINE U3MEHEHHUS B TPOOUPKAX.

Onvim 8. Oxucnenue ghernonos

PeakTuBsl: pacTBOpHI (eHONA, TUPOKATEXHHA, PE3OPIIMHA, THAPOXUHOHA, MUPOTAJLIONIa,
1-nponieHTHBIN pacTBOpP MEpMaHraHaTa Kaius, S-MPOLICHTHBIM pacTBOp KapOoHara HaTpwus, 1-
MIPOIICHTHBIN PacTBOP HUTpaTa cepedpa.

O6opynoBanue: BoJsHas OaHs, TUIETKH, PEAMETHbIE CTEKIIA.

1) Oxucnenue ¢penona. K pactBopy kapOoHaTa HATpHUs MPUOABISIOT BOJIHBIA PacTBOP
deHnona. 3aTem Mpu B30AITHIBAHUY MPUIMBAIOT MO KAIUISIM PacTBOp MepMaHraHarta kamwus. Pac-
TBOp OOeCI[BeUMBAETCsA, M BbIMamaeT Oypblid ocamok. OObSICHUTE HAOIIOJaeMOEe W3MEHEHUE
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OKPACKH.

2) Oxucnenue MHO20amoMHbIX eronog. Ha mpeMeTHOe CTEKIIO HAHOCAT 10 Karuie pac-
TBOPOB MHOT0aTOMHBIX (eHonoB. K kaxnomy wu3 pacTtBopoB noOamistor mo 1 kamie 1-
IPOIIEHTHOTO pacTBOpa HUTpata cepedpa. [Ipoucxonut BoccranoBieHue cepedpa. CKopocTs pe-
akuuu paznuyHa. O4yeHb MEJUICHHO BOCCTAHABJIMBACT cepeOpo pe3opluH, TUAPOXUHOH U MUPO-
KaTeXWH — MHTeHCUBHee. bricTpee Bcero okucisiercs nuporauion. Ero pactBop cTaHOBUTCS KO-
PUYHEBBIM U Ha TOBEPXHOCTH BbIJIEISETCS MIEHKA METAJUTMUECKOT 0 cepedpa.

Jlabopamopuasa pavoma Ne 14
Anvoecuodvl u Kemonwl

Onvim 1. [lonyuenue anvoe2uoo6 u Hekomopbwvle ysemuvie peaKyuu Ha HUX.

PeakTuBbl: 3TUIOBBIN ciupT, 10-TIpOIIEHTHBIN pacTBOp dopMainbaeruaa, 10-mporeHTHbII
pacTBOp YKCYCHOTO aJibJIeTH/Ia, (DyKCHHCEPHHUCTAs! KHCIO0Ta, KOHIICHTPUPOBAHHAS COJISTHAS KHC-
JI0Ta, 2-MPOUEHTHBIA BOJIHBIA PACTBOP HUTPOMNpPYCCHAA HATpHs, alleToH, 10-MpOUEHTHBIM pac-
tBop NaOH .

ObopynoBanue: crupalib U3 MEIHON IPOBOJIOKU, MUIETKH, U30THYThIE TPYOKH.

1) Peaxyus anvoecudos ¢ pykcuncepnucmoti kuciomot. B npoOupky HamuaroT 1 M
pacTBopa (PyKCHMHCEPHHCTON KHCIOTBHI U T0OABISIOT HECKOJBKO Kamenb 10-MpoleHTHOro pac-
TBOpa popmanbaeruaa. [lpoOupky craBst B mratus. Bo BTopyro mpoOupky kK GpyKkcHHCEpHHCTON
KHUCTIOTE JOOABJISIOT Takoe ke KOMMuecTBO 10-MpOIEHTHOTO pacTBOpa YKCYCHOTO albJerujaa u
TOKE OCTAaBIIAIOT ee. Yepe3 HECKOIBbKO MUHYT B MMPOOHUPKE ¢ (hopManbaernaom nossisercs ¢uo-
JIeTOBasi OKpacka, a B MPOOUPKE C YKCYCHBIM allbJIETUIOM - PO30BO-(PHOJIETOBAS.

[Tpu mobaBieHHMM K OKpamIeHHBIM pacTBopaM 1o 0,5 M KOHLIEHTPUPOBAHHOM COJISTHOMN
KHUCIIOTHI MPOUCXOJAT CIEAYIOIINE U3MEHEHHUS: OKpacka B MpoOupke ¢ popMaibIerugiom mnepe-
XOIHT B (PMOJIETOBO-CHHIOID. A B MPOOUPKE C YKCYCHBIM allbJACTHIOM 4Yepe3 HECKOJIbKO MHUHYT
OHA HCYEe3aeT.

OOmbsicHUTE pe3ysbTaThl ombiTa. YTO COOOH mpencTaBisieT (yKCHHCEPHHCTAasT KHCIOTa?
[Touemy npu n06aBlIEHUU AbIETHIIOB K OECHBETHON (PYKCHMHCEPHHCTON KUCIOTE MOSBISETCS
oKkpacka?

2) L{eemnas peaxyus na gopmanvoeud ¢ pezopyurom. B npodupky HaiausaroT 3 mi 0,5-
IPOIIEHTHOTO pacTBopa pe3opumHa u 1 M 10-mpoueHTHOTO pactBopa dopmanbaeruna. [uner-
KO OCTOPO’KHO 1O CTEHKE J00aBisA0T 1-2 MJI KOHLIEHTPUPOBAaHHOM cepHOM KucioTel. Ha rpa-
HUIIE JIBYX JKUAKOCTEH MOSIBIISIETCS MAITMHOBOE KOJIBIIO.

3) Ionyuenue ykcycHo2o anvoe2uda oKucieHuem smuioeo2o cnupma oxcuoom meou (11).
Jis mosrydeHusi YKCyCHOTO allbJIeTH/Ia CMAauMBalOT CIIUPTOM CTEHKH CyxoW mpoOmpku. Harpe-
BAIOT CIHpaJb U3 MEIHOW MPOBOJOKH B IIJIAMEHHU ra30BOM TOpPENKH 10 00pa3oBaHUs Ha ee IOo-
BepxHOCTH uyepHOro Hayera okcuna menu (ll). PackanenHyro nokpacHa cridpaib OIyCKAarOT B
HOJTrOTOBJICHHYIO IPOOUPKY. DTy ONEpaINio MOBTOPSIOT HECKOJIBKO pa3. DTUJIOBBIA CIIUPT Ipe-
BpaIfaeTcsi B YKCYCHBIM allbJIeTH I, UMEIOIUNA pe3kuil 3anax. (Hroxame ocmopoocrno!) B He-
OO0JBIINX KOHIEHTPALUAX YKCYCHBIM ajbaeru] naxser sioaokamu. OOHapyKUBAIOT €ro LIBETHOU
peakiueit ¢ pyKCHUHCEPHUCTON KHUCIOTOH.

Hanummre ypaBHeHHE peakliiy OKHCICHHUS STHIIOBOTO CIIUPTa B YKCYCHBIN allbJeTH I OK-
cumom meau (11).

4) Peakyus anb0e2udos u KemoHo8 ¢ HUmponpyccuoom Hampus. B 1Be npoOUpKu Hamu-
BAaIOT 1O | MJI JMCTHIIMPOBAHHOW BOJIBI, 3aT€M B OJHY M3 HHUX H00aBIstoT 0,5 MI yKCyCHOTO
IbJeTUAA, B JPYTyI0 — Takoil ke 00bEM aneToHa. K moigydeHHbIM pacTBOpaM MPUIIMBAIOT 110
0,5 mu pactBopa autpomnpyccuaa Hatpuss Naz[Fe(CN)sNO] u 0,5 ma 10-miporieHTHOTO pacTBopa
NaOH.. HabmonaroT nosiBieHHe KpacHO-(HOJIETOBOTO OKpAIIMBAaHHs, KOTOPOE NMPH CTOSHUM
MEPEXO/NT B JKENTOE, a B CIIydae alleToHa — B BUIITHEBO-KPACHOE.

Crenyer oTMETUTh, UTO OoJiee sIpKOe OKpAIlMBaHUE JAal0T KeTOHBL. [[BeTHas peakuus Ha
aleToOH C HUTponpyccuoM Hatpus (rpoba Jlerasns) mpumeHseTcs B METUIIMHE.

Onwvim 2. Ilonyuenue ayemona

PeakTuBhI: ameraT KaibIus, alleTOH, CBEKEMPHUTOTOBICHHBIN, KOHIICHTPUPOBAHHAS VK-
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CyCHasi KHCIIOTa.

Ob6opynoBanue: TpoOUPKH, MPOOKH ¢ U3OTHYTHIMU Ta300TBOIHBIMU TPyOKaMHu.

1) IHonyuenue ayemona nuponuzom ayemama Kaivyus. B cyXyro MmpoOHpPKY HaCBIIAOT
0e3BOoHBIN anerar Kajblus (3-4cM BBICOTOM), PaBHOMEPHO PAaCHpPElEISIIOT €ro M0 HMKHEN
cTeHke npoOupku. [IpoGupky 3akpbIBatoOT MpoOKOM, H30THYTON MO TYIBIM YIJIOM, 3aKPEIUIAIOT
B JIAIIKE MITaTHBA C HAKJIOHOM B CTOpOHY IpoOku. KoHer ra3o0TBOAHON TpYyOKH OITyCKaroT B
npoOupKy — MpUEMHUK ¢ 1,5-2M11 AMCTHILIMPOBaHHOW BOJbI. CHadajga MpOrpeBaroOT BCIO IPO-
OupKy, 3aTeM IMpOKaNIMBaIOT €€, HaunHas co qHa. Conb MIaBUTCA, 3aT€M paszjaraercs ¢ o0paso-
BaHUEM alleTOHA.

Onwvim 3. Peakyuu Hyk1eouibHo20 npucoeounenus K KapoOoOHUIbHOU cpynne

PeakTuBbl: HaceieHHBIH pacTBop TrHApocyidbdura Hatpus NaHSOs, ameron, 10-
npoueHTHbld pactBop HCI, 10-ipouenTHsIil pactBop NaxCOs.

O06opynoBaHue: jej, MIpeIMETHbIE CTEKJIa, MUKPOCKOII.

B npoGupky HammBaroT 3 MJI HACBIIIEHHOTO PacTBOpa THIPOCYJIb(PHUTA HATPUS U TPU
SHEPrMYHOM BCTpAXUBaHUM 100aBisit0T 1 Mt aneroHa. CMech pazorpeBaercd. [Ipu ee oxnaxne-
HUH B JICASHOM BOJIE BBINAJAaeT KPUCTANIMUECKUI ocasoK. Eciam ocagok cpa3y He MOsBIseTcs,
TO KPUCTAJUIM3ALMIO BBI3BIBAIOT MOTHPAHUEM CTEKJISIHHOM Majo4ykoil cTeHku mpoOupku. Ilepe-
HOCST HEMHOTO KPUCTAJUIOB THAPOCYIb(PHUTHOTO COSAUHEHHS alleTOHA Ha MPEJAMETHOE CTEKIIO U
paccMaTpUBaIOT UX (GOPMY I1OJ MUKPOCKOIIOM IpH yBesnndeHuu B 120 pas.

Hanummre ypaBHEeHHE peaklIuu alleTOHa ¢ TUAPOCYIH(OUTOM HATPHUS MU PACCMOTPHTE €€
mexaHu3M (An). Bo3moxkHa 51 peakius ¢ METHIIITUIKETOHOM WIIM AU3TUIIKETOHOM?

Kpucramisl ruipocyab(pUTHOTO MPOU3BOAHOTO AllETOHA OT(GUIBTPOBBIBAIOT U TIEPEHOCST
B J1B€ poOupku. B onny npobupky npunusarot 1 ma 10-mporeHTHOro pacTBopa COJISTHOM KHC-
n0ThI, B Apyryto — 1 M 10-nporierTHOTrO pactBopa Na,COsz. Crierka HarpeBarT MpOOUPKU U OT-
MEYAIOT 3aax BhIICISIIOMMXCs MapoB. (Hroxams ocmopooicho!)

Hanmmnre ypaBHEeHUs 9TUX peaKiuil.

Onvim 4. Peakyuu oxucnenus anv0e2uoos

PeakxtuBsl: Gpopmanun (40-mpoueHTHBIN pacTBOp (opMalibIeruaa), S-MPOIEHTHBIA pac-
TBOp (opMalibAerusia, aleToH, 1-IPOLIEHTHBIH pacTBOP THIPOKCUIA HATpusi, 2-TPOLIEHTHBIH
pactBop cyabdara meau (11).

Ob6opynoBanue: 6aHU BOJSHBIE, TEPMOMETPHI.

1) Oxucnenue gpopmanvoecuoa amMmuaunvim pacmeopom 2uopokcuoa cepedpa (peaxyust
«cepebpsinozo 3epkanay). JIns noiyuyeHus: «cepeOpsiHoro 3epKana» HeoOX0AUMO CHavyalla Xopo-
110 BBIMBITH NMPOOUPKY. s 3TOro B mpoOMpKe KUMSATAT (OCTOPOKHO!) B TedeHue 1-2 MHUHYT
0K0J10 5 M1 10-IpOLIEHTHOTO pacTBOpa I'MIPOKCHIA HATPUS, a 3aTEM CIIOJIACKUBAIOT €€ JUCTHUII-
JUPOBAHHOM BOAOW. B BBIMBITOM MPOOHMPKE TOTOBAT aMMHUAYHBIM PacTBOp TUIIPOKCHIA cepedpa:
K 2-3 mi 1-poOIeHTHOro pacTBOpa HUTpaTa cepedpa MpuOaBIIAIOT MO KalljisiM IpU BCTPSAXHUBA-
HUM S-TIPOLIEHTHBIM pacTBOp aMMHaKa JI0 TeX TOp, IMOKa 0O0pa3yroIIniics CHavYajga 0CaloK IOJ-
HOCTBIO pacTBOpUTCs. M30BITOK aMMHaka B PacTBOPE CHMIKAET YyBCTBUTEJIBHOCTh peakimu. K
MOJTyYeHHOMY O€CIIBETHOMY pacTBOpPY NMPHOABISIFOT HECKOJIBKO Kallelb S-MPOIEHTHOTO PAacTBO-
pa dopmanbaernaa U ormyckaroT MPOOMPKY Ha HECKOJIBKO MUHYT B BOZsHYI0 OaHio (60-70 °C).
Ha cTenkax mpoOHpKHM MOCTETICHHO BBIJEISETCS CIIOW cepedpa B BUE 3epKajia, HHOTa cepedpo
BBIJICJIIETCS B BUJIE TEMHOI'O OCaJIKa.

Hanwmire ypaBHEeHUS peakiuii 00pa3oBaHMs aMMHAYHOTO PacTBOPA THAPOKCHIA cepeo-
pa U OKUCIEHUS UM (QopMajibIeruja 10 MypaBbHHOH Kuciotbl. [loabGepute K03 UINEHTHI.
Berymaer au B 3Ty peaknuio alleToOH U Ipyrue KETOHBI?

2) Oxucnenue gopmanvoecuda euopoxcuoom meou (11). B mpodupky HaimBaroT 2 mi 5-
MIPOLIEHTHOTO pacTBopa popmanpaeruaa, 2 mia 10-mpoLeHTHOro pacTBOpa r’UAPOKCUIA HATPUS U
IpU BCTPSXMBAHUU JT00ABISIIOT MO KarjisiM 2-TIPOLEHTHBIN pacTBop cyibdara meau (I1) mo mo-
SIBJICHUS HEWCYe3arolell B3BecH. BepXHIOK YacTh KUAKOCTH HArpeBaloT J0 Havaja KHUIICHHS.
['osry0ast okpacka MEHsIETCSl Ha JKENTYI0 (0CaoK), a 3aTeM Ha KpacHyro (0calok). JTa peakuus,
KaK U peakIus «CepeOpsHOTO 3epKaiay, SIBISIETCS KAYeCTBEHHON peakIiei Ha ajlbIeTHIbL.
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Kakue coegmHeHuss MeIu MMEIOT TONMYOyrO, KEJITYI0 W KpacHyr okpacky? Hamumure
ypaBHEHHE peaKIMM OKUCIIeHHUs Gopmanbaeruia ruapokcuaom menu (1) B MypaBbHHYIO KHCIIO-
Ty. [lonGepure K03 HULIUESHTHI.

Jlabopamopuasa paooma Ne 15
Monoxkapbonoevie Kucionbol

Onwvim 1. Pacmeopumocmsb npedenbHulX KapOOHOBLIX KUCIOM 8 800€ U 8 OP2AHUYECKUX
pacmeopumensix

PeakTuBbl: KapOOHOBBIE KHCIIOTBI: MypaBbUHAs, YKCYCHAs, CTeApUHOBAs (UM HaTbMU-
TUHOBAs ), TUATHIIOBBIN dGUp (M1 OSH30).

Ob6opynoBaHue: MITATUB C TPOOUPKAMH.

B npoOupku BHOCAT 110 0,5T ClIEIYIOMUX KUCIOT: MyPaBbUHOM, YKCYCHOM, CT€apuHO-
BOH 1 100aBIsrOT 10 2 MuT Bosibl. ComepkuMoe poOHPOK B30ANTHIBAIOT, €CJIM KUCIOTA HE pac-
TBOpsieTCsl, IPoOUPKY HarpeBatoT. [locie oxnaxkaeHns 0TME4ar0T PaCTBOPUMOCTD B BOJIE B3SITHIX
JUISL OTIBITA KUCJIOT.

OnbIT NOBTOPSIFOT, HO B KAYECTBE PACTBOPHUTENS UCIOJIB3YIOT JUATHIOBBIN 3dup (Wim
6en3o). OTMedaroT pe3ysbTaTsl B pabodeM KypHae.

Onwvim 2. Cpasnenue cunvl KapooHO8bIX U MUHEPATbHBIX KUCIOM

Peaktussi: 0,1M pacTBOpbl MypaBbHUHON, YKCYCHOM, CTEAPUHOBOM U COJITHOM KHUCIIOT.

Ob6opynoBaHue: yHUBepCcaIbHas HHAUKATOpHAas Oymara co mkainoi pH.

Ha monocky ¢unpTpoBangpHOi OymMarn HaHOCAT 1O KaIule PacTBOPOB OPTaHUYECKHUX H
HEOPraHMYEeCKUX KHUCIOT U 10 IKaje onpenesstor pH 3Tux pactBopoB. Pe3ynbTaThl ONbITOB 3a-
IUCBIBAIOT B paboyeil TeTpanu.

Onwim 3. [lonyuenue u ceoticmea MypasbuHou KUCI0Mbl

Peaktussr: xmopodopM, 10-TiponieHTHBIN pacTBOp TUAPOKCHIA HATPUS, |-TIPOLIEHTHBIHI
pacTBOp HUTpaTa cepeOpa, S-NPOLEHTHBIM pacTBOpP aMMuaka, MypaBbHHas KHcioTa (UM ¢op-
MUAT HaTpus), KOHLEHTPUPOBAaHHAs cepHasl KUciaoTa, 10-mpoLeHTHBIH pacTBOp CEPHOM KHUCIIO-
ThI, S-tipouieHTHBIN pacTBop KMnO4, n3BecTkoBas Boja.

O6opynoBaHue: 0aHU BOASIHBIE, U30THYThIE FA300TBOIHbIE TPYOKH, MUIETKH, IITATUB C
poOUpKaMH.

1) Ionyuenue mypasounoil KUciomol 2uOPoIU3OM Xa0pogopma. B mpoOUpPKy HATUBAIOT
5-6 kamenb xysopodopma, 100aBIAOT 2-3 M1 10-IPOLIEHTHOTO pacTBOpa TMAPOKCUAA HATPHS U
NIPY BCTPSXWBAHUN OCTOPOXKHO HArpeBaroT B TeueHue 3-4 MuHyT. CMech HE JTOJKHA KUTIETh, TaK
KaK XJIOpO(OpPM MOXKET UCHAPUTHCSL.

Hanwmure ypaBHeHHE peakIH TOJTYYEHUS MYpPaBbUHOW KHUCIOTHI THIPOIIU30M XJIO-
pocdopMa (B 1IET0YHOM cpesie 00pazyeTcs Coilb MypPaBbUHONM KUCIOTHI — (hOpMHUAT HATPUS).

2) BzaumoOeticmaue MypasbuHoll KUCIOMbl ¢ AMMUAYHBIM PACMBOPOM 2UOPOKCUOA Ce-
pebpa (peaxyusa ‘“‘cepebpanoco 3epxana’’). B Monexkyiae MypaBbUHOW KHCIOTBI UMEETCS allbJie-
THJIHAS TPYIIA, TOITOMY OTKPBITH €€ B PaCTBOPE MOKHO PEAKIMSAMH, XapaKTEPHBIMHU IS aJlb-
JIETU/I0B, HAIIpUMeEp peakiuei “cepeOpsiHOro 3epkaia’.

B npoOupke roToBIT aMMHayHBIA pacTBOp ruapokcuaa cepedpa. s storo x 1-2 mi
1-npoueHTHOrO pacrBopa HUTpaTa cepedpa no0aBisitoT 1-2 kammu 10-mpoIeHTHOro pacTBOpa
TUAPOKCHIA HATpUsi, 00pa30BaBIIMICS OCAOK OKCHJA cepedpa pacTBOPSIOT, J0OABIISIS MO Karl-
JSIM 5-TIPOLIEHTHBIN pacTBOp amMmmHaka. K moiaydeHHOMY mpo3pauHoMy pacTBopy no0asisoT 0,5
MJI pacTBOpa (popMHaTa HaTpus, 00pa30BaBIIETOCS MPU THAPOIH3E XJopodopma (cM. ombIT 1.).
[TpoOupKy ¢ peakIMOHHON CMEChI0 HarpeBaloT HECKOJIbKO MHHYT Ha BojsHOH Oane (60-70 °C).
Mertannnueckoe cepeOpo BbIIEISETCS B BUJE 3€pKaJIbHOrO HajleTa Ha CTeHKaX MpOOUPKU WK B
BUJIE TEMHOT'O OCaJIKa.

Hanmmmire ypaBHEHHE peakIiyi OKUCICHUsT (opMHAaTa HATPUSI aMMHUAYHBIM PAaCTBOPOM
THJIpOKcUa cepedpa u nmoadoepute KodPpPHUIMEeHTH METOIOM JIEKTPOHHOIO OaaHca.

3) Oxucnenue mypasbunou KUCiomvl nepmaneanamom kaius B mpoOHpKy moMemarT
npumepHo 0,5 r MypaBbUHON KUCIOTHI WK ee coiu, 0,5 M 10-poleHTHOro pacTBOpa cepHOU
KHCIOTHI B 1 M1 S-miporieHTHOTO pactBopa KMnO4. [IpoOupKy 3aKphIBAIOT MPOOKOH € ra300T-
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BOJHOM TPYOKOM, KOHEI] KOTOPOU OITyCKArOT B APYTYIO MPOOUPKY C 2 MJI U3BECTKOBOM (OapuTo-
BOI1) BOZIBI M HArPEBAIOT PEAKLIMOHHYIO CMECH.

Kakue n3menenus B mpoOupkax Bbl HaOmrogaere? HamuiuTte ypaBHEHHS peakiuil u
nonoepure KO3PPUITUCHTEHI.

Onwim 4. [lonyyenue u ceoticmea ykcycHOU KUCI0mMbl

PeakTuBbI: anierat HaTpusl, alleTaT KaubliMsl, KOHLIEHTPUPOBaHHAs cepHas Kuciora, 10-
MPOLEHTHBIA PAaCTBOP CEPHOM KHCIOTHI, Jie/iHas yKCycHas KuciaoTa, 10-mpoueHTHbI pacTBOp
YKCYCHOM KHMCJIOTBI, METUJIOBBI OPAaHKEBBIM, paCTBOP CUHETO JIaKMyca, |-IpOLEHTHBIN CIIUPTO-
BOM pactBop (eHondTanenHa, 10-mponeHTHBIM pacTBOp alerara HaTpHs, 3-TIPOIICHTHBIA pac-
tBOp xyopuna xenesa (1), 10-npoueHTHbIH pacTBOp KapOOHATa HATPHs, METAJUIMYCCKUI Mar-
uuii, okcua mMeau (1), 1-mpoleHTHBINH pacTBOP MEpMaHraHaTa Kajius, S-TPOLEHTHBIA pacTBOP
CepHOM KUCIIOTHI, CHHSS JTAKMycoBasi Oymara.

OO6opyoBaHue: U30THYThIE Ta300TBOJIHBIE TPYOKH, MPSIMbIE Ta300TBOJHBIE TPYOKHU C
OTTSIHYTBHIM KOHIIOM, XUMH4eckue ctakanbl (50-100 mur), jen, mraTuB ¢ IpoOUpKaMH.

1) Honyuenue yxcycnoti kucnromot us ee coneu (mseal). B mpobupky nomemart 1r
anerara HaTpus U 100aBIsAIOT 2-3MiI KOHLIEHTPUPOBAHHOM cepHON KUCIOThL. [Ipodupky 3akpsl-
BalOT MPOOKOIA C Ta300TBOIHOM TPYOKOM U OCTOPOKHO HArpeBarOT PEaKIMOHHYIO cMech. Brie-
JISIOUIYIOCS] YKCYCHYIO KUCIIOTY OINPEAENSIOT 1O 3anaxy (ocmoposcno!) 1 1o U3MEHEHUIO 1IBETa
BJIQXKHOU CHHEH JJaKMyCcOBOM Oymaru, moJIHeCEHHON K OTBEPCTUIO ra300TBOAHON TPYOKH.

Hanumwmre ypaBHeHue peakuuu.

2) Kpucmannuzayus yYKCYCHOU KUciomsl. YKCYCHash KHCIOTAa UMEET TEMIIEpaTypy
miassieHus +16,6 °C. [Ipu oxyaxaeHnyu oHa KPUCTALIU3YETCS, IPUUEM €€ KPUCTAJUIbI MOX0XKHU
Ha JIe]], TOATOMY 0€3BOJHYIO YKCYCHYIO KUCIIOTY IPUHSTO HAa3bIBATh «JICISTHOW.

[TpoGupky ¢ 1-2 mi1 JeIHON YKCYCHOM KUCIIOTHI CTaBAT HAa HECKOJIBKO MUHYT B CTaKaH
co b1oM. OTMEYaroT BUJ| KPUCTAILIOB.

3) I'openue napos ykcycuoii kuciomol (msea!). B cyxyto npoOUpKy HaimBaroT 1-2 mit
JIEASTHOM YKCYCHOM KHCIIOTBI, 3aKpPBIBAIOT €€ MPOOKOIl ¢ ra300TBOAHON TpyOKOW, UMEIOIIeH OT-
TSHYTBIA KOHEL, 1 OCTOPO’KHO HarpeBaroT J10 KulleHus. Boaenstonuecs napbl KUCIOThI OKH-
ratoT. OHM ropsT €1a00CBETAIUMCS roJyObIM INIAMEHEM.

Hanumure ypaBHeHHEe peakliMi TOPEHUs] YKCYCHOM KUCIIOTBHI.

4) Kucnommuoie ceoticmea ykcychou kuciomul. B Tpu npoobupku HanuparoT mo 1 mi 10-
IIPOLIEHTHOTO pacTBOpa YKCYCHOW KUCIOTHI. B mepByro mpoOupky no0asistor 1-2 karim MeTH-
JIOBOTO OPaH>KEBOT0, BO BTOPYIO — 1-2 Karuim pacTBOpa CHHEro JlakMyca, B TpeTbio - 1-2 kamm
1-nponieHTHOTrO CUPTOBOTO pacTBopa (peHondranenHa. OTMeyaroT, B KaKux NpoOUpKax H3Me-
HUJIACh OKpackKa.

Pe3ynbTaThl OnbITa 3aKMCHIBAIOT B )KypHAJL.

5) Bzaumooeticmeue ykcycnou kuciomvi ¢ kapbonamom uampus. K 3-4 ma 10-
MPOLIEHTHOT'O pacTBOpa KapOOHATa HaTpUs MPUINBAIOT 2-3 MII JI€ITHON YKCYCHOW KHCIIOTBHI.

Yro Bbl HaOmonaete? Hanumute ypaBHeHne peakuun. Kakoil BEIBOJ MOXKHO CJIeNaTh O
KHCJIOTHBIX CBOMCTBAX YKCYCHOM M YTOJIbHOW KHCIOT? ByAeT u yKcycHasi KUCJIOTa pearupoBaTh
C pacTBOpaMu cyib(ara HATPHs U XJIOpHIa HATPUS?

6) Bzaumooeiicmaue ykcychou Kuciomol ¢ macnuem u ¢ oxkcuoom meou (11). B mpodup-
Ky HaJUBAIOT 2-3 MJI YKCYCHOM KHCIIOTBI, JOOABISAIOT HEMHOTO METAJNIMYECKOr0 MarHus U 3a-
KPBIBAIOT MPOOUPKY MPSMOI ra300TBOJHON TPYOKOH C OTTSHYTHIM KOHIIOM. Yepe3 HeKoTopoe
BpEMsI OKUTAIOT BBIIEISIFOIIMICS ra3.

Harnmmmre ypaBHEeHHE peakuu.

K 0,2r oxcuna meau (ll), momenieHHOro B mpoOUpPKY, MPUIMBAIOT 2-3MJI YKCYCHOU
KHCJIOTHI, 3aT€M MTPOOUPKY OCTOPOXKHO HarpeBaroT. OOpaIiaroT BHUMaHKUE Ha IIBET pacTBOpa.

Hanumure ypaBHeHHE peakyH.

7) Obpazosanue u cuopoaus ayemama sxcenesa (111). B npodupky HanuBarot 2-3 Karum
10-nporieHTHOrO pacTBOpa arerata HaTPUS U NMPHOABISAIOT HECKOJBKO Kamelb 3-TPOLIEHTHOrO
pactBopa xyopuna sxeneza (l11). TlosBisiercs >kenToBaTO-KpacHOE OKpallMBaHWUE PacTBOpPA



63

BCJleIcTBHE 00pa30BaHUs paCTBOPUMOI KOMIUIEKCHOM COJIM — XJIOpPH/Ia OCHOBHOT'O TeKcaallerara
xenesa (1) [Fe3(OH)2(CH3COO)s]"Cl—. Ilpu Kums4yeHHH pacTBOpa HPOMCXOAUT THIPOJIH3
KOMIUIEKCHOU coyid (YNpOILEHHO - aleraTa jkeje3a) ¢ 00pa3oBaHHEM OCHOBHOW COJIM — JBY3a-
MenieHHoro arerara xenesa (1), koropas Beimamaer B Bue XJIONbEB KPaCHO-OypoOro IBeTa.

Hamumure ypaBHeHUs peakiuii: oOpa3oBanus anerara xenes3a (I11) u ero ruaponmsa.
OTy peakluio NPUMEHSIOT s YJAJIECHUs U3 pacTBOpa MOHOB TPEXBAJIEHTHOIO Xele3a. AHao-
TUYHO pearupyrot ¢ xyopuaoM xenes3a (111) mypaBpuHas 1 IpONMOHOBasT KMCIIOTHI.

Onwim 5. Ilonyyenue u ceoticmea npedenbHvlX GblCUUUX KUCIOM U UX COJlell

PeakTuBbl: MBUIO (CTPYXKH), 1-TIPOIEHTHBIN BOJHBIA PAaCTBOP MbLIa, CIIUPTOBOM pac-
TBOP MbLIa, 10-IpOLEHTHBIN pacTBOP CEPHONU KUCIOTHI, 10-IPOIIEHTHBIN pacTBOP COJIIHOM KHC-
J0ThI, 10-TTPOIEHTHBINA PACTBOP YKCYCHOM KHUCJIOTHI, S-TIPOIICHTHBINA pacTBOp alleTaTa CBUHIA, S-
NPOIICHTHBIA PACTBOP XJIOpUIA KaJbllMsl, S-IPOIECHTHBIA pactBop cyiabpara meau (1), 1-
MIPOLICHTHBIA CIHUPTOBON pacTBOp deHondTanenHa, 10-MPOIEHTHBIA PacTBOP THAPOKCHIIA
HATpUS, XJIOPUJ HATPUS, AUSTHIOBBIN 3(up, OeH301 (MM KEPOCHH, CKUMHIAP), CTEApUH, MO/-
COJIHEYHOE MacJIo.

O6opyoBaHMe: TUIIETKH, YaCOBBIE cTeKIIa, cTakaHbl (50-100 M), KOpKOBBIE IPOOKU K
npoOupKaMm, MTATUB ¢ TPOOUPKAMH.

1) Kucnommusie ceoticmea evicuiux npedeibHvix Kuciom. B cyxoil mpoOupke pacTBopsi-
1ot npumepHo 0,5 creapuHa B Au3TUIIOBOM ddupe (63 HarpeBaHus) U 100aBISIIOT 2 Karui |-
IPOIEHTHOTO CIIMPTOBOTO pacTBopa (eHondTamenHa. 3ateM 1o KamwsM mnpwimBaor 10-
MPOLIEHTHBINA pacTBOp TUApOKcUaa HaTpus. [losBistonascs BHayane MaJlHOBAs OKpacKa Hhcue-
3aeT IIPU BCTPSAXUBAHUM.

Hanummure ypaBHeHUE peakiuu CTE€apUHOBON KUCIOTHI C TuApokcuaoM Hatpus. (Cte-
apyH IPEeICTaBIsAET COO0M CMECh CTEaPUHOBOM U NMaJIbMUTHHOBOM KUCIIOT.)

2) T'uoponus Hampueswix cojell 8blCUUX HCUPHBIX KUCIOM (2uoponus mulia). B cyxyio
npobupky HanuBaroT 0,5 Mi1 cMpPTOBOrO pacTBOpa MbLIA W MPHUOABIAIOT 2 KallJid COUPTOBOTO
pactBopa (eHondranenHa.

[TosiBnsieTcss mu okpacka? 3areM B MPOOMPKY MOCTENEHHO MPWIMBAIOT JAUCTHILIHPO-
BaHHYI0 BoAy. Uto mpu 3ToM mpoucxonut? Kak MOXHO 00BACHUTH 3TOT omnbIT? Hamummre
yYpaBHEHUE PEAKIMH TUAPOJIN3a MbLIA.

3) Boioenenue ebicluux HeupHwvix Kuciom us mulid. B ctakane pacTBOPSIOT | T MbUIb-
HOM cTpykku B 10 Ma aucTUuIMpoBaHHOM BoAbl. [lomyueHHBINH pacTBOp pa3iMBarOT B YETHIPE
npooupku. K onHoii yacti npunuBatoT 2 M 10-poLEeHTHOTO pacTBOpa CEpHON KUCIIOTHI.

Urto BBl HaOMogaeTe? Hanuimure ypaBHeHNE peaKIlvu.

CMmech HarpeBaroT MOYTH 10 KulleHus. PacruiaBuBIIecs KUPHbBIE KMCIOThI BCIUIBIBAIOT
B BHUJIE CJIOS], 3aTBEPEBAIOLIETO MPH OXJIaXIeHUH MpoOupku. Kakue Bbiciine npeaenbHble KUc-
JIOTHI BXOJST B COCTaB MbLIa?

K oxnaxneHnHoil cmecu 100aBisitoT 3 M 1uATHIIOBOTO 3¢dupa. IIpoOupku 3akpbIBatOT
KOPKOBBIMH NpPOOKaMHM M SHEPrUYHO BCTPSIXUBAIOT. BOAHBIN cloif cTaHOBHUTCS Hpo3payHee,
JKUPHBIE KUCIIOTHI pacTBOPAIOTCS B 3dupe. DPUPHBIN PACTBOP OCTOPOKHO C MOMOIIBIO MUMETKU
HepeHocAT Ha yacoBoe crekyo. Ilocne ucnapenus spupa Ha CTEKJIe OCTaeTCsl 0CaJI0K, HATOMHU-
HaIOIU napaduH.

Onwvim 7. B3aumooeticmeue 6eH301UHOU, canuyuno8ou u KOpUYHOU KUCIOM ¢ OPOMOM

PeakTuBbl: OeH30liHas, CATMIIMIOBAs U KOPUYHAs KUCIOThI, OpOMHasi BOJa.

Ob6opynoBaHue: MUMNETKA, CHHAA JJAKMyCcOBasi Oymara.

B Tpex mpobupkax roToBsIT HachIIIEHHbIE PACTBOPHI OEH30MHOMN, CAaNIMIIMIOBONH U KO-
PUYHON KHCIIOT B 3 MJI BOJbl. B Kaxayto u3 nmpoOHpok J00aBIIsIOT HECKOJIBKO Karelnb OpoMHON
BOJIbI M HAOJIOMAIOT 32 MPOUCXOIAIIUMHU W3MeHeHUsIMU. (OOBSICHUTE MEXaHU3M JaHHBIX pPeak-
1uil.) K mpobupkam MogHOCAT BIAXXHYIO CHHIOIO JJAKMYCOBYI0 Oymary. YTo mpu 3ToM Habmoaa-
ercs? Hanummre ypaBHeHUs peaklui.

Onvim 8. Bzaumooeticmgue Oen30UHOU U CATUYUNOBOL KUCIOM C XIOPUOOM dicene3d
(1
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PeakTuBbl: OCH30/HAS U CATMIIMIOBAsE KUCIIOTHI, pacTBOp Xjopuaa sxkenesa (111).

O06opyoBaHME: MHITETKH.

B onny mpo6Gupky moMeniaroT HeCKOJIbKO KPUCTAIIIOB OCH30MHOM KHUCIIOTHI, B APYTYIO
— CAJMUMIIOBOM, a 3aTeM INPUIMBAIOT HECKOJIbKO Kamelb BOJAbI U HarpeBaioT. K moiayuyeHHbIM
pacTBopaM KHCIIOT 100aBistioT 1o karuie 0,1 H pactBopa ximopua sxenesa (111).

OO0BsicHUTE pa3IuvKre B U3MEHEHUH OKPACKH PacTBOPOB.

Onvim 9. Ilonyuenue u ceoticmea 3¢ghupos Kuciom

PeakTuBbl: lefsiHas yKCyCHas KUCIOTA, STWIOBBIM CIMPT, KOHLEHTPUPOBAHHAs CEpHAas
KHCJIOTa, HACBIIICHHBII pacTBOP XJIOpUAA HATPHsl, aCHUPHH.

ObopynoBanue: cTtakanbl xumuueckue Ha 50 mil, BogsHas OaHs, TEPMOMETpPHI, 0OpaT-
HBIE XOJOJUIBHUKHU K POOUPKaM.

DI lonyuenue smurayemama. B cyxyro npoOMpKy HaIMBAIOT 2 MJI 3THIOBOTO CIIHPTa, 2
MJI JIEITHOM YKCYCHOM KHUCIIOTBHI U 1 Karuiio KOHIEHTPUPOBAHHOW CEpHOM KUCIOTHI. [Ipodupky
3aKpBIBAIOT IPOOKON ¢ OOPATHBIM XOJIOMUIHLHIUKOM W HarpeBaroT Ha BOJsHON Oane 5-10 MuHyT
npu Temmneparype 70°C.

PactBOp oxnaxknaroT U K COAEP)KMMOMY NMPOOHMPKU NPUIUBAIOT 3-4 MJI HACBHIILIEHHOTO
pacTBopa XJIOpHAA HaTpus. DTHUIAIETaT B MPOLIECCE BHICATMBAHUS BCIUIBIBAET, 00pa3ys ciou
OecLIBETHOM >KMJIKOCTH C MPUSATHBIM 3aI1aXOM.

PaccmoTpuTte MexaHu3M peakiuu stepudukanuu. B uéMm 3akirouaercss poib cepHOM
kucnothl? [Touemy nipu qo0aBieHHH N30BITKA CEPHOM KHCIIOTHI CIIOKHBIN 3up He oOpazyercs?

2) Tuoponuz acnupuna (ayemuacaruyunosou kuciomst). PacrBopstor 0,1-0,2 r acmu-
puHa B 3-5 mu1 Boabl. PacTBop paznenstor Ha 1Be yactu. K o1HO#M U3 HUX npubaBisior 1-2 kamiu
pactBopa xsopuna sxene3a (I11). [Ipu sTom okpacka He u3MmeHsieTcs. [pyryro 4acTh pacTBopa
KUIISATAT B NPOOHMPKE HECKOJIBKO MHUHYT, MOCJE OXJIAXACHUS NMpUOaBifioT 1-2 Karm pacTBopa
xnopuza xxenesa (111). ITpu aToM nosiBisieTcst KpaCHOBATO-(DHOJIETOBOE OKpAITUBAHUE.

UeM 00BsCHSIETCS pa3uue B OKpallMBaHUH pacTBopoB? Hamummre ypaBHeHHE peak-
[[UU acUpHUHA C BOAOH.

Jlabopamopuasa paboma Ne 16
Jluxapoonosvie Kuciomol

OrmprT. [lonydenne u cBOWCTBA 11aBEJIEBON KUCIOTHI

PeakTuBbl: MypaBbUHOKHUCIBIN HaTpuil (popmuar HaTpus), IIaBeneBas KUCIOTa KpH-
CTaJIJTMYECKasl, I1aBeyieBasl KUCIoTa (HaCBhILIEHHBIN pacTBOp), 1| H pacTBOp HIaBeJIeBOM KUCIIOTHI,
1 B pacTBOp ruapokcuaa Kainus, 10-IpOLEHTHBINA PAacTBOP COJITHOW KUCHOTHI, 10-MporeHTHBIN
pacTBOp YKCyCHOH KHCHOTHI, 10-TIpOIeHTHBIA pacTBOp CEPHOW KHMCIIOTHI, KOHIICHTPUPOBAaHHAS
CepHas KUCIIOTa, S-TIPOIEHTHBIN PacTBOP XJIOPUAA KalbIIMs, U3BECTKOBas (MK OapuTOBasi) BoJa
— HaCBIIIEHHBIN pacTBOpP, 5%-HbIil pacTBOp NIEpMaHraHaTa Kajusl.

Ob6opynoBaHue: M30THYTbIE TPYOKH C OTTSHYTBIMH KOHIIAMM,0FOPETKH, XMMHUYECKHE
BOPOHKH, (GUIIBTPBIL, IITATUB C IPOOUPKAMHU.

1) Iony4yeHue m1aBeIEBOKUCIOrO HATpuUs (OKcajaTa HATpHUs) U3 MYpPaBBUHOKHCIOIO
HaTpud (popmuara Hatpusi). B mpobupky nomemaror 1-1,5 r popmuara HaTpusi U HarpeBaroT ee
mIamMeHeM ropenku. Kpucramisl coiau MmiaBsTcs, MOCie yAANeHUs KPUCTAUIU3aMOHHOW BOAbI
dbopMuaT HaTpus CTAHOBHUTCS TBEPAbIM. B 3TOT MOMEHT NpoOMpPKY 3aKphIBaIOT Ta300TBO/I-
HOUTPYOKOH € OTTSHYTHIM KOHIIOM U MPOAOJIKAOT HarpeBanue. Coib pas3naraercs ¢ BbLACICHH-
€M razoo0pa3Horo BOJIOPOAa, KOTOPHIN MOKUTAIOT Y OTBEPCTHS ra300TBOAHON TpyOku. Harpe-
BaHUE NPOAOJIKAIOT JI0 IPEKPALLEHUS BBIEIEHNS BOAOPOA.

Hanummre ypaBHeHHe peakllnd TEPMUUECKOTO pa3siockeHus (opMuara HaTpusl.

[I{aBeneByr0 KHCIOTY, 0Opa30BaBILYIOCSIB IPOOUPKE, 0OHAPYKUBAIOT CIEIYIOIIUM 00-
pazoM. [locne oxmakaeHuss MpOOUPKU €€ COAEPKUMOE PacTBOPSIOT B 3-4 mu1 Bojawl. PacTBop-
GUIBTPYIOT U K (GUIBTPATy A0OABISAIOT S-MPOLIEHTHBIA PAacTBOP XJIOPHAA Kanblius. Beimamaet
0CaJIOKIIaBEJIEBOKUCIIOrO Kallblus (OKcajaTa KaJlblius).

Hanumure ypaBHeHue peakiuu ero oopazoBaHus. Ocafok (OKcanaT KajbIUsl) AEIST
HaJ(BE YaCTU: K OJJHOM 4acTH NpWIMBAIOT 10-TIpOLEHTHBIN PacTBOP COJITHOM KUCIOTHI, K APYrON
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— 10-mporneHTHBIN PacTBOpP YKCYCHOM KHCIIOTHI. B Kakoi mpoOHWpKe 0caloK OKcaiaTra KajabIhs
pactBopwiica? Hanuimmure ypaBHEHUE pEeaKLIUH.

B mpobupke pacTBOpsitOT HEMHOTO GopmuaTta HaTpus U 100aBisAOT 10-MPOLIEHTHBIN
pacTBOp XJ0pHuAa Kanplus. Beimaner n1u ocagok?

2) IlonydeHue KaJMEBBIX COJICH IAaBENIEBOM KHUCIOTH. B mpoOupKy HanmBaroT u3 Oro-
peTku 2 M 1H pacTBOpa MIaBEICBOW KUCIIOTHI, U3 APYroinOropeTku g00aBustoT | mur 1H pacTBo-
paruapokcua kKanus. Belmanaer ocagok KajqueBOM CONU IIaBesIeBOM KHUCIOTHI. (3HAUUTEIbHOE
KOJIMYECTBO TAKOM KUCIOTHI COAEPKUTCAB 1IaBesne). [Ipu nanpHelmeM npubaBieHUH pacTBopa
TUAPOKCHUIA KA 0CaJOK PACTBOPSAETCS.

Hanumure ypaBHeHUs peakiuii oOpazoBaHMs coyiel (KHCIIOW U CpeqHeil) IaBeneBoi
KHCJIOTBI.

3)Pa3noxeHue IaBesleBOM KHCIOTHI MpPHU HarpeBaHuu. B cyXyro mpoOHpKYy BHOCST
NpUMEPHO 1 T' KPUCTAIUIMUECKON IaBeNIeBOM KUCIOTHI. [IpoOupKy 3aKphIBalOT MPOOKOH ¢ HU30-
THYTOW T'a300TBOAHOM TPYOKOM M YKpPEIUISIOT B Jamnke ImTaTuBa. KoHel ra3ooTBOAHON TpyOKu
OITyCKalOT BIPOOHMPKY C WM3BECTKOBOW (uiu OapuToBOi) Bomoil. Ilpu HarpeBaHuu miaBeseBas
KHCJIOTapa3iaraeTcsc BblienenneM okcuaayriepoaa (IV),kotopblii 0OHapyKUBAIOTIIO TOMYTHE-
HUIO U3BECTKOBOMBO/IBI.

Hanumure ypaBHEHMS peakuuii: pas3ioKEHHUS IIABEICBOW KUCIOTHI P HArpeBaHUH,
okcuaa yraepoaa (IV) ¢ uzBectkoBoi BOI0M.

4) OkucneHue 1aBeaeBOl KUCIOTHl IEpMaHraHaToM Kanus. B npoOupky HanuBaroT 1
MJT HaCBIIIICHHOTO PacTBOpa IIaBesiIeBOM KUCIOThI, 100aBisitoT 1 mu 10%-Horo pacTtBopa cepHOU
KHUCJIOTHI U 2 M 5%-HOro pacTBopa nepManraHara kamus. [IpoOupKy 3akpbIBalOT MpoOKoMl ¢
M30THYTOM ra300TBOIHOIN TPYOKOH, KOHEIl KOTOPOW MOrpyKaroT B U3BECTKOBYIO BOAy. Peakiu-
OHHYIO CMECh HECHJIbHO HarpeBaroT. PacTBop ObicTpo oOecrBedMBaeTCs, a M3BECTKOBAas BojAa
MyTHEET.

Hanwmure ypaBHeHHs peaknu, moadepuTe KO3 UIHMESHTHI.

Jlabopamopnan paooma Ne 17
Henpeoenvnvle kKapooHogvle KUCIOMbL U HCUPDL

Onvim 1. Ceoticmea 01euHo80u KUCI0mol

PeakTuBbl: OnerHOBas KHUCIIOTAa, 2-TIPOIICHTHBIM pacTBOp NepMmaHraHara kamus, 10-
NPOLIEHTHBIA pacTBOp KapOoHaTa HaTpus, OpoMHas Boja (HACHIIIEHHBIH PAacTBOpP), KOHIIEHTPU-
poBaHHasl a30THasl KUCII0Ta, MeJlb (CTPYKKH HJIM IPOBOJIOKA).

ObopyoBaHue: NITATUB C IPOOUPKAMH.

1) Peakuust oerHOBOM KHUCIOTHI ¢ OpOMHOI Bos10#. B mpoOupKy HanuBaroT 2 MJ1 BOJIBI
¥ BHOCAT 0K0J10 0,5T 051eMHOBOM KHCIOTHI. CMeCh S3HEPTUYHO B30AITHIBAIOT.

Uro npoucxoaut? Hanumunre ypaBHEHUE peakinu.

2) OkucieHne OJIEMHOBOW KHUCJIOTHI TepMaHTraHaToM Kaius. B npobupky nomemarot 1
MJI 5-TIPOLIEHTHOTO pacTBOpa rnepmaHrasara kauus, 1 mu 10-mporeHTHoro pactBopa kapOooHaTa
Hatpud u 0,5 M1 0s1eMHOBOM KHCIOTHL. CMech SHEPrUYHO nepeMemnBaroT. OTMEUaroT U3MEHe-
HUS, IPOUCXOAIIUE C PEAKIIMOHHON CMECHIO.

Hanummre ypaBHeHue peakiuu U nojaoepute koddduuuentsl. Kakue BHIBOJIBI MOXKHO
c/ieNlaTh Ha OCHOBAHMHM PE3yJIbTaTOB ONBITOB?

Onwvim 2. ZKupwr u macaa

PeakTuBbI: IOJICOTHEYHOE MAcCIO, KUBOTHBIN JKUpP (CIMBOYHOE Macio, OapaHuil xKup),
STUJIOBBIM CIMPT, IUATUIIOBBIA 3Qup, XJI0podopM, UETHIPEXXIOPUCThIH yriuepoxa, 10-
MIPOLIEHTHBIA pacTBOp KapOOHaTa HATPUs, 2-TIPOLEHTHBINA pacTBOpP MEpMaHraHara Kajiusi, OpoM-
Has BOJA.

O6opyoBaHue: MTATUB C TPOOUPKAMHU.

1) PacTBopuMOCTb )XKMpPOB U Macesl B OPraHMYECKHX PacTBOPUTENSAX. B ueTsipe mpo-
OMpKM HAIMBAIOT IO 2 KAl MOACOJIHEYHOr0 Macya U JOOAaBISIOT 10 2 MJI OpraHU4eCKHX pac-
TBOpUTENEH: B IEPBYI0 NPOOUPKY — STHIIOBBIN CIIUPT, BO BTOPYIO — TUATUIOBBIN 23U, B TPETHIO
— XJIOpOoOpM, B UETBEPTYIO — YETHIPEXXJIOPUCTHIHN yriepo. CoaepKkuMoe Bcex MpoOUpOK dHEP-
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TUYHO BCTPSAXUBAIOT.

B kakux pacTBopuUTENAX Macio pacTBopsieTcsi? Pe3ynbraT onbITa 3alMChIBAOT B XKyp-
Hall. [IpoOupky, B KOTOpOil 06pazoBaiach 3MyJIbCHUS, HArPEBAIOT 10 HAUYMHAIOLIETOCs KUIEHUs U
BCTPSIXMBAIOT. Y BEJIMUMBAETCS JIM PACTBOPUMOCTh Maciia IpU HarpeBaHuu?

OnbIT MOBTOPSIIOT, HO BMECTO IOJACOJHEYHOr0 Macja B MPOOUPKH C OPraHUYEeCKUMHU
pPacTBOPUTENSIMU BHOCAT HEOOJBIIOE KOJMYECTBO KUBOTHOTO >KHpPA (CBUHOTO, TOBSDKBETO WU
OapaHbero caia).

2) BzaumMopeiicTBHE pacTUTEIBHOIO Macia C BOJAHBIM PacCTBOPOM IE€pMaHIaHATa KaJlus
(peakmus E.E. Baruepa). B npobupky HammBaroT npumepHo 0,5 M1 IOJICOTHEYHOTO Macia, 1 M
10-nmporieHTHOTO pacTBOpa KapOoHaTa HATpus U 1 M 2-TIPOLIEHTHOTO PAaCcTBOpa MEpMaHraHATa
KaJust. DHEPrUYHO BCTPSIXUBAIOT COAEp)KUMoe Ipooupku. duoseToBas okpacka IepMaHraHara
KaJIus ucue3acr.

Hanummure ypaBHEHHE peakUuu IUNAIBMHUTOOJIEHHA C IIEPMAHTaHATOM Kajlus B BOJ-
HOU cpeze u nogdepure K03 HUITUSHTHI.

3) Onpenenenre HENPEAEILHOCTH PACTUTEIBLHOTO Maciia Peakiuei ¢ OpOMHOM BOJOM.
B npo6upky BHOCAT 0,5M11 pacTUTENBHOTO Macia U 1-2 Kariu HachIEHHONH OPOMHOMN BOJIBI, KO-
TOpasi IPH BCTPSIXMBAHUU COJIEPKUMOI0 MPOOUPKH OBICTPO 0OeCIBEUNBACTCS.

Hanumure ypaBHeHHEe peaky MPUCOETUHEHHSI OpOMa K TPUIMHOJIECUHY.

Jlabopamopuasa pavoma Ne 18
T'uopoxkcukucaomot.
Omnplit 1. KauecTBeHHOE ONpeEIIEHNE CUIIBI KUCIIOTBI

PeaxtuBsi: 0,1 H pacTBOpBI KUCIIOT: CEPHOI, MypaBbUHOM, YKCYCHOH, I11aBEJI€BOM, BUH-
HOM, TUMOHHOM, 0,5-IIPOLIEHTHBIM PacTBOP MHAMKATOpPa METUIIOBOIO OPAaHXEBOrO, IUHK I'PaHy-
JIMPOBaHHBIMN.

O6opynoBaHue: MITATUB C IPOOUPKAMH.

1) Peakmust KUCIIOT ¢ METANIMIECKUM IIUHKOM. B 6 npobupok HanusaroT o 2 mut 0,1 H
pacTBOPOB KUCJIOT: CEPHOM, MypaBbUHOM, YKCYCHOM, 11aBEJIEBOM, BUHHOM M JINMOHHOU. BHOCAT
B KXY NPOOMPKY MO KyCOUKY IIMHKAa OIMHAKOBOW BEIMUYMHBI Pacmomararor mpoOupku c
KHCJIOTaMH (B IITATUBE) B MOPAJAKE YMEHbIICHUSI MHTEHCUBHOCTH PEAKIMH C [IMHKOM.

2) Peakmus pacTBOpPOB KHUCIOT C METHJIOBBIM OpaH)XeBbIM. IloBTOpstOT ombIT 1, HO
BMECTO LIMHKA B KOXIYI0 MPOOUPKY NOOABISIOT MO 2 Karyld MHIUKATOpPa METUIIOBOTO OpaHXke-
BOTO.

CpaBHute okpacky pactBopoB. ConocTaBbTe HHTEHCUBHOCTD B3aUMOJEHCTBUS PACTBO-
POB KUCIOT ¢ IMHKOM. COBIIAAA0T JIU 3TU PSIAbI?

Omnpit 2. CBOMCTBa MOJIOYHON KUCIIOTBI

PeakTuBbI: MOJIOYHASI KUCIIOTa, KOHIIEHTPUPOBaHHAs CepHasi KHUCIOTa, pa3daBiieHHas
cepHas kucinota (1:2), ¢pykcHUHCEpHUCTast KUCIIOTA, |-IPOLIEHTHBIN PacTBOp XJIOpUAA >Kele3a
(1), 1-nporeHTHBINH pacTBOP QeHONA, YKCYCHAsT KHCIOTA, S-MPOIEHTHBIH PacTBOP MEepMaHTaHa-
Ta Kajaus.

OO6opyoBaHMe: W30THYThIE Ta300TBOJIHbIE TPYOKH, ra300TBOJHBIE TPYOKH C OTTSAHY-
TBIMU KOHIIaMH, cTakaHbl xumuueckue (50-100 mi1), KUMATWIBHUKY, MOJIOYHAsl ChIBOPOTKA (OT
IIPOCTOKBAIIM UM TBOPOTa), IITATUB C IPOOUPKAMH.

1) Peakmus mMonouno#t kucnotsl ¢ xjopuaoM skeneza (III). K 3-4 mn 1-nponeHTHOTO
pactBopa (eHona A00aBISIOT HECKOJBbKO Kareidb |-TPOIEHTHOIO pacTBOpa XJIOpHUAA Kelesa
(IIT). PactBop cranoButcs ¢uoneroBsiM. Ero nmemst Ha Tpu vactu. K omHOM wacTu pacTBopa
npuuBarT 0,5 MJI MOJIOYHON KHUCIOTHI, K Ipyroi — 0,5 MII yKCYCHOM KUCIIOTHI, K TpeThei - 0,5
MJI MOJIOYHOH CBIBOPOTKH. B mpoOupkax ¢ MOJIOUYHOM KHCIOTOM U MOJIOYHON CHIBOPOTKOM MOSIB-
JISIeTCsl XapaKTepHOE ISl 0L ~-OKCUKHUCIIOT 3€JI€HOBAaTO-KEeNTOe OKpannBaHue. B npobupke ¢ yk-
CYCHOM KHCJIOTOM TaKOro OKpalluBaHUs He HaOII01aeTcs.

Hanumure ypaBHeHue peakiuu oOpa3oBaHus MosiouHokucioro xenesza (II1) (;akrara
Kesesa).

2) PaznoxxeHne MOJIOYHOH (0i-OKCHUITPOIIMOHOBOM) KUCIIOTHI PU HAarpEBaHUU C KOHIICH-
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TPUPOBAHHOU CepHOM KHCIOTOM (Tara!). B mpoOupke, 3akpbeITOi MPOOKOH ¢ Ta300TBOAHON TPYO-
KO, UMEIONIEH OTTSIHYTHIN KOHEIl, HArpeBaloT 10 KUMeHus: cMechb u3 0,5 M1 MOJIOYHOM KUCTOTHI
U | MJI KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHL. J[JI1 paBHOMEPHOIO KHUIIEHUS B PEAKLIUOHHYIO
CMecCh KJIAIyT KUIATWIBHUKH (2-3 Kycouka Outoro dapdopa). Beiaensromuiics ra3 mopKuraior
y OTBEPCTHUSI Fa300TBOAHON TPYOKH.

Hanumure ypaBHeHHE peakliiy pas3yIoKEHUs MOJIOYHON KUCIIOThI KOHIICHTPUPOBAHHOM
cepHoi kucnoroi. Kakue BemecTBa J0KHBI TOJIYYUTHCS TP HATPEBAHUM C CEPHOM KUCTIOTOM O
- OKCUMACIISIHOM KUCIIOThI?

3) PaznoxeHre MOJIOYHON KHCIOTHI IIPH HAarpEeBaHHWM C Pa30aBICHHOM CEPHOM KUCIIO-
toii (1:2). B mpoOupKy moMemaT KANATHIBHUKH, HATUBAIOT | MJI MOJOYHON KUCIIOTHI, 1 M
pa30aBICEHHON CEPHOM KHUCIOTHI M 3aKPBIBAIOT €€ MPOOKOM C M30IHYTOM Ira300TBOIHOM TPYOKOM.
Konen ra300TBOIHON TPYOKHM OITyCKAIOT B APYTYIO MPOOUPKY € 2 M (yKCHHCEPHHUCTOM KUCIIO-
Thl, IOTPYKEHHYIO B CTAKaH C XOJIOJHOW BOJIOM. PeaklMOHHYIO CMeCh HarpeBaroT JO KUIICHUS.
Uepes 2-3 MUH pacTBOp CTAHOBHUTCS (DHOIETOBO-KPACHBIM.

Hanumure ypaBHeHHe peakiii U 00BICHUTE, IOYEMY MOSABIISETCS OKpacka B MPOOHUp-
K€ C pacTBOPOM (PYKCHHCEPHUCTOU KHCIIOTHI.

4) OxucneHre MOJIOYHON KUCIIOTHI IEPMaHraHaTOM Kalus B KHCIION cpeze. B mpoOup-
Ky HamBaoT 0,5 M1 MOJIOYHOU KHCTOTHI, 0,5 Mt pazbasinenHoi (1:2) cepHolt KuciaoTel u 1 mi 5-
MIPOLICHTHOT'O pacTBOpa MepMaHraHara kajius. CMech OCTOPOKHO HarpeBaroT.

YUto mpoucxoauT ¢ peakiuoHHOW cMecbio? (OCTOPOKHO HIOXAIOT COACPKUMOE IPO-
Oupku.) Hanummre ypaBHEHHE pEakiMu Pas3IOKEHUs MOJOYHOM KHUCIOTHI MPU HArpeBaHUU C
pa30aBiIeHHON CEpHOM KUCIOTON U ypaBHEHUE peaKLUU OKHCIEHUS MypaBbUHOW KHUCIIOTHI Iep-
MaHraHaTOM KaJlus B KHCIIOHN CpeJie.

OmpiT 3. CBOMCTBAa BUHHON KUCIIOTHI

PeaktuBbl: 10-pOLEHTHBIA PACTBOP BUHHOM KUCIOTHI, S-NPOIEHTHBIA PacTBOpP BUH-
HOM KHCJIOTHI, 1H pacTBOp BUHHOM KHCIIOTHI, |H pacTBOp ruapokcuia kaaus, 10-mpoueHTHbIN
pacTBOp CEpHOM KHCIOTHI, S-TIPOIEHTHBINA pacTBOp cyibdara menu, 15-mponeHTHBINH pacTBOp
TUAPOKCUAA HATpHsi, 35-NPOLIEHTHBIM pacTBOpP CETHETOBOW cOJIM (CMEIIAHHOW HaTpUEBO-
KaJTMEBOM COJM BHUHHOM KHCIIOTHI) WJIM JABY3aMEIEHHOW (CpeaHeil) colmu BUHHOM KUCIOTHI, 5-
IPOLEHTHBIN pacTBOp XJopuaa Kaibius, 10-mpoLeHTHbIN pacTBOp aMMHaKa, JJakMycoBasi Oyma-
ra (KpacHas).

OOGopynoBaHue: OIOPETKH, IITATHB C MPOOUPKAMHU.

1) O6pa3oBaHue KaaMEBBIX coJiell BUHHOW KHUCIOTHL. B mpoOupky u3 OGropeTku Haiu-
BaroT 2 M1 | H pacTBopa ruapokcuaa kanus. [Ipu BCTpsIXUBaHUHU BBINIAAAET MEIKOKPUCTAIUINYE-
CKuil ocasok Oenoro nsera. Ecnu ocagok He BbINaNaeT, CTEHKH MPOOMPKU MOTHPAIOT CTEKJISH-
HOM MaslouKoi. 3aTeM MPOAOKAIOT JO0ABIATh U3 OIOpETKH | H pacTBOp THAPOKCHIA KATHS J10
MOJIHOTO PAcTBOPEHUs ocaaka (Mpu BCTpsAxuBaHUM). Hamuimmre ypaBHEHUS peakiuii U oObsc-
HUTE OIBIT.

[TonoBHHY MOJly4€HHOTO PacTBOpa OTIUBAIOT B MPOOMPKY M T00ABIAIOT K HEMY IO
KarsM 10-npoLeHTHBINA pacTBOp cepHOM KUCIOTHl. CHOBA MOSBISETCS OCAJIOK UM MYTb, HCUe-
3arolue MpH J00aBIeHNH N30bITKAa CEpHON KUCIIOTHI. HanumuTe ypaBHeHHE peakLuy.

2) [Monyuenne KambLUEBOW COJIM BUHHOM KHUCJIOTHI. B mpobupky nHamuator 1 mut 5-
IPOLIEHTHOTO PAacTBOpa BUHHOM KHUCIOTHI M JO0aBIISAIOT MO KamisiM 10-IpoOLEeHTHBIH pacTBOp
aMMHaKa /10 HeUTpaJIbHOM peakiuu Mo JaKMyCy. 3aTeM NMPUIMBAIOT HEOOIBIIOE KOJINYECTBO S-
IPOLIEHTHOTO pacTBopa Xjopuia kanpius. [losBrisercss Oenblif 0caJoK TPYIHOPACTBOPUMOM
KaJIBIIMEBON COJIM BUHHOMN KUCJIOTEL

Hanumure ypaBHeHHe peakliuu 00pa3oBaHMs CpeHEN COIM BUHHOW KHUCIIOTHI.

3) BzaumopeiictBue coaum BUHHOW KHUCIOTHI ¢ ruapokcuaom meau (I). K 1 mm 35-
IIPOLIEHTHOTO PAacTBOpPA CETHETOBOM CONM (CMENIaHHOW KallMEBO-HATPUEBOM COJIM BUHHOW KHC-
70ThI) 100aBisi0T 1 M1 15-poLieHTHOrO pacTBOpa rUAPOKCHIA HATPUS U MIPHU BCTPSAXUBAHUU TIO
KaruIsiM J00aBISIOT S-mpoleHTHBIN pacTBop cyibdara meau (II). OT kaxaol Kamim BHavaie
MOJTy4aeTcsl 0caok roiayooro 1seta — ruapokcua meau (II), mpu BCTpsXuBaHUU OH pacTBOPSIET-
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cs1. OOpa3yeTcsi MHTEHCUBHO OKpAIIEHHBIN pacTBOpP BaCUIIBLKOBOTO I[BeTa. BUHHas KHCIOTa CO-
JIePKUT JIBE THAPOKCUIIbHBIC TPYIIIBI U CIIOCOOHA B IIEJIOYHOM pacTBOpe 0Opa3oBHIBATH KOM-
IUIEKCHBIE COEIUHEHHUs TUIA aJKOroJjsAToB ¢ rujapokcuaom menu (I1I) momobHo MHOroaToMHBIM
criupram. [1lenodHoi pacTBOp KOMIUIEKCHOTO COSAMHEHUS JBYXBAJICHTHOW MEIU C COJIbIO BHUH-
HOW KMCJIOTBI Ha3bIBaIOT (DEIMHIOBOM KUAKOCThIO. OHA JIETKO OKUCISET MHOTME albJeru/bl U
caxapa. PenuHIroBy XUAKOCTh LIMPOKO HCIOJB3YIOT JUIsi KAYECTBEHHOI'O M KOJIUYECTBEHHOTO
aHaJIM3a BOCCTaHABJIMBAIOIIMX CaXapoB.

Hanummre ypaBHeHus peakimii: oOpasoBanus ruapokcuaa menu (1) m B3ammopeii-
CTBHUSI CETHETOBOM comu ¢ ruapokcuaom meau (II).

Onpit 4. CBolicTBa TMMOHHOM KHCIIOTBI

PeakTuBbl: TMMOHHAsI KMCIOTa (KpUCTaJUIMYECKast), S-IPOLEHTHBIN pacTBOP JIUMOHHON
KHUCJIOTBI, S-IIPOLEHTHBIN pacTBOp XJOpuJa Kainblus, 10-IIpOLEHTHBIH pacTBOp aMMHUAaKa, KOH-
LEHTPUPOBAHHAs CEpHas KUCJIO0Ta, U3BECTKOBAs (MM OapuTOBas) BoJa (HACBILIEHHBIH pacTBOD),
pacTBop Moaa B noauae Kanus, 10-mpoueHTHbIH pacTBOp TUAPOKCHIA HATPHS, JJAKMYyCOBasi Oy-
Mara (KpacHasi).

O6opyoBaHM€e: U30THYThIE Fa300TBOAHBIEC TPYOKH, IITATUB C IPOOHUPKAMHU.

1) [Tonyuyenue nutpaTa Kanplus. B npobupky HanuBaroT 1 Mil S-POLIEHTHOIO PacTBO-
pa JIMMOHHOM KHCIOTHI M JOOABIAIOT MO KamisiM 10-TIpOIEHTHBIH pacTBOp aMMHaKa [0
HEUTpaJIbHOW peakuuu 1o Jakmycy. Ilocie sroro mpuwimsaroT 1 M S-IPOLIEHTHOTO pacTBOpa
XJIOpUJa KaJIbLHs U OCTOPOKHO HAarpeBarOT PEAaKIMOHHYIO CMECh 10 KHMIIEHMs. Bblmagaer oca-
JIOK LIATpaTa Kajaplus. JTa COJb B ropsYei BOJE PACTBOPSIETCS TPyAHEE, YEM B XOJIOAHOM: IpU
KHUIITYEHUH PacTBOpa OHA BBINIAJAET B OCAJIOK, IIPU OXJIAXKICHUU BHOBb PACTBOPSAETCA.

Hanummre ypaBHeHHe peakiuy 00pa3oBaHUs LUTpaTa Kaiblus (CpeaHel coun).

2) PaznoxeHue NTMMOHHOM KHCJIOTHI IPU HarpeBaHUM C KOHLUEHTPUPOBAHHOM CEpHOM
KkucinoTol (tsral). B cyxyro npoGupKy ¢ U30THYTOH ra3o0TBOJHOM TpyOKO# MoMeIarT okoJo 1
I' KPUCTAJUTMYECKOM JIMMOHHOW KUCIIOTHI, TPUJIMBAIOT 2 MJI KOHIICHTPUPOBAHHOM CEPHOU KHCIIO-
Thl, 3aT€M YKpPEIUIAIOT NpOOUpPKY B Jjanke mraTtuBa. OCTOPOXKHO HArpeBalOT PEAKIIMOHHYIO
cMmech. [1oKuraroT y OTBEpCTHS Ta300TBOAHON TpyOKM BhLaesstomuiicss okcun yriepona (II),
OH TOPUT XapaKTEPHBIM T0JlyO0OBaThIM IUIAaMEHEM. 3aTeM OIyCKalOT KOHEI] ra300TBOAHOMN TpyO-
KM B NMPOOUPKY C M3BECTKOBOW BOJOHN U MO MOMYTHEHHIO €€ OOHAapYy’>KMBAIOT OKCHJ YIJepojia
(IV). Ilocne 3Toro onmyckaroT KOHEI| T'a300TBOIHON TPYOKH B IPOOUPKY, /i€ HAXOIUTCS 3apaHee
MPUTOTOBJICHHBIN IIEJI0YHON pacTBOp MoJa (K 2 MJI pacTBOpa MOJAa B MOJUAE Kajaus MO KarisiM
n06aBisatoT 10-pOLEHTHBIN pacTBOP TMAPOKCHA HATPHS JI0 MOYTH MOJHOTO 00eClBEYMBAHUS
pactBopa nojaa). Obpasyercs ocagok noaodpopma, UMEIONTUHN crienudUUecKuil 3amnax.

Hanummre ypaBHeHNE peakliMy pa3ioXeHHUs IUMOHHON KUCIOTHI IPH HATPEBAHUH €€ C
KOHIEHTPUPOBAHHOMN CEPHOM KHCIOTOM — 00pa3oBaHuE aleTOHIMKApOOHOBOM KUCIOTHI, OKCHJIA
yraepoaa (II) u Boapl. AneToHaUKapOOHOBAsI KUCIOTa IPU HArpeBaHUU JEKapOOKCUIMPYETCS ¢
oOpa3oBaHHeM alleToHa U okcuaa yraepoaa (IV). Hanumunre ypaBHeHUe peakuuu.

Hanummre ypaBHeHHe 00pazoBaHMs HO10(POpPMa U3 alleTOHA.

OmprT 5. [MomyyeHue TUPOBHUHOTPATHON KUCIIOTHI OKUCICHUEM MOJIOYHON KHUCIIOTHI.

PeakTuBbI: 5-IIPOLIEHTHBIN PacTBOP MOJIOYHOM KHUCIIOTHI, 1-IIPOLEHTHBIA PacTBOp IeEp-
MaHraHara kanus, 10-mpoueHTHBIN pacTBop KapOoHaTa HaTpus, 10-POLIEHTHBIH pacTBOp TUA-
pOKcHa HATpHs, YKCyCHas KHUCIJIOTa, TUAPOCYIb(UT HATpus (HACHILEHHBIH pacTBOp), 2-
MIPOLICHTHBIN PACTBOP HUTPONIPYCCUIA HATPHS.

ObopynoBanue: sakMmycoBas Oymara (KpacHas), (uiIbTpoBajbHas Oymara, XH-
MU 4E€CKHE BOPOHKH.

B npoGupky HamuBaroT 2 MJI S-IPOLIEHTHOTO PAacTBOpPa MOJIOYHOM KHCIOTHI U J0OaB-
JISIOT MO Kaml-JIsSIM [P BCTpAXuBaHuU 10-IponeHTHBIN pacTBOp KapOOHATa HATPHsl 10 HENTpaib-
HOM peakuuu MO0 JIaK-MycCy. 3aTeM NpWIMBalOT 1 Ml 1-poLieHTHOrO pacTBOpa IepMaHraHaTa
KaJIsg U CMECh HArpeBaIOT JI0 KUIECHHs. B yCIOBUAX ONBITa MOJIOYHASI KHCIOTA OKUCIISIETCS 10
MUPOBUHOTPAJHOMN KUCIIOTHI.

Harnmmmre ypaBHeHUE peakuu.
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Conepxxumoe npoOupku QrIbTpyroT U B GuiIbTpaTe 0OHAPYKUBAIOT MMUPOBUHOTPAI-
HYIO KHUCIIOTY Ka4eCTBEHHBIMH DPEaKUUSMH Ha KapOOHWIBHYIO TPyMIy (C THIPOCYIbPUTOM
HATPUs) U Ha KETOHHYIO IPYIITY (C HUTPONPYCCUIOM HATPHS).

Jlabopamopnasn paooma Ne 19
Amunoi

Onwvim 1. Ilonyuenueu ceoticmea amunos

PeakTuBbl: runpokcua Kanusi (WK HATpHsl), STHUIOBBIA CIIUPT, alleTaMul, HaTPUil Me-
TaJUIMYECKUH, XJIOpUJ METUIAMMOHHUS, HaTPOHHAs M3BECTb, KpAacHas JIAKMycoBasi Oymara KOH-
[ICHTPUPOBAHHAS COJISHAas KHCIOTa, 3-IPOIEHTHBIH pactBop xiopuaa »xenesa (II), 5-
npoLeHTHbIN pacTBop cyibdara meau (1), 10-npoueHTHBI pacTBOp HUTPUTA HATPHS, JICASTHAS
YKCyCHasl KUCIIOTA.

OO6opynoBanue: MpoOHUpPKa ¢ MPOOKON C MPSMONM ra300TBOJHON TPYOKOH, MMErOIIeH
OTTSHYTBIN KOHEIl, CTEKJITHHAS MaJloyuKa.

1) Ionyuenue smunamuda uz ayemamuoa

B npo6upxke pactBopsitor npumMepHo 0,5 T anetaMmuia B S MI1 3TUIIOBOTO CUPTA. 3aTeM
BHOCAT B PacTBOpP 2 KyCOYKa METAJUTMYECKOTO HATPHUsS Pa3MEPOM C TOPOIIUHY U OBICTPO 3aKphI-
BalOT MPOOUPKY MPOOKON C M30THYTOW Tra300TBOAHON TPyOKOW, KOHEI] KOTOPOH OIyCKaloT B
IPOOUPKY-IIPUEMHUK, COAEpXkaIlyo 2 M 3TUiIoBoro cnupra. IIpobupky ¢ peakumoHHON cMe-
CBIO TICPUOIMYECKU BCTPSAXHUBAIOT. Peakiuio BeayT A0 MOTHOTO HCUE3HOBEHUS! METANIMYECKOTO
HaTpusa. OTMevaroT 3anax pacTBopa B NpoOupke-nprueMHuke. [loayyeHHbIN cniupTOBOM pacTBOp
STUJIAMUHA UCTIOTB3YIOT B MOCEIYIONINX OMbITaX.

Hanummure ypaBHEHHUS peaklMil 3TUIOBOrO CIIUPTa C HATPUEM, BOCCTAHOBJICHMS alle-
TaMuza BOJOPOJIOM (BOAOPO B MOMEHT BBIJICTICHHUS).

2) Ilonyuenue memunamuna u e2o c80UCMEa

B cyxyto npoOupky nomemiaroT npumepso 0,5 T xiaopuaa MeTUIaMMOHUS U TPUMEPHO
1 r HarpoHHo# u3BecTH. CMeCh THIATENBHO MEPEMEIINBAIOT CTEKIIHHOM nanoukoil. [IpoOupky
3aKpBIBAIOT MPOOKOW C MPSIMOW Ta300TBOIHON TPYOKOM, UMEIOIIEeH OTTAHYTHIA KOHEIl, U Harpe-
BalOT PEAKIMOHHYIO CMECh IJIAMEHEM TOpEiKU. Bplnenstomuiicss METUIAMHUH MOJKUTAIOT Y
KOHI[A Ta300TBOAHON TpyOKH. B oTinune oT aMMuaka aMUHBI TOPSIT HA BO3JyXe. 3aTeM IMOJHO-
CAT K OTBEPCTHIO Ta300TBOJHON TPYOKHM BIAKHYIO KPACHYIO JIAKMYCOBYIO Oymary; OHa CHHEET,
TaK Kak [IPU PaCTBOPEHUU METUIIAMHUHA B BOJIE 00pa3yroTCs THIPOKCH/I-UOHBI.

Hanummure ypaBHeHUs peakiuii: oOpa3oBaHUE METHJIaMUHA U3 XJIOpUJA METHIaMMO-
HUS U TUIPOKCHUIA HATPHsI, TOPEHUE METHIIaMUHA, B3aMO/JIefiCTBHE METUIIAMUHA C BOJIOM.

Onwvim 3) Obpazosanue coneii amunos. MeTUIIaMUH TIOJTy4YalOT HarpeBaHUEM XJIOpH]Ia
METHJIAMMOHHMSI C HATPOHHOM M3BecThi0. K 0TBEpCTHIO MPOOUPKHU, U3 KOTOPOUBBIAEISETCS ra30-
00pa3HbIil METUJIAMUH, MOAHOCAT CTEKJISHHYIO MalOUYKy, CMOYEHHYIO KOHIIEHTPUPOBAHHOM CO-
JITHOU KucnoToM. 11anouka oKyThIBaeTCsl TyMaHOM.

OOBbsICHUTE OMBIT U HAITUIINTE YPAaBHEHUE PEAKIIUH.

B nBe mpoOupku HanuBaroT 1o 1-2 Mi: B 0/1HY — 3-NPOLIEHTHBII pacTBOP XJIOPHJIA Ke-
ne3a (1), B npyryto — 5-npouentHsIil pactBop cynbdara meau (I1). B kaxayro npoOupky mpu-
JHMBAIOT 1O | MJI pacTBOpa aMMHOB, MOJIYYEHHBIX B OMnbITe 1. M0OXXHO B IPOOUPKH C pacTBOpaMu
FeClz u CuSO4 npornyckath ra3000pa3Hblii MeTHIaMUH. B ipoOupKe ¢ pacTBOPOM XJIOpH/IA HKe-
ne3a (l11) Beimagaer Oypslil ocagok, a B mpobupke ¢ pactBopoM cynbdara meau (l1) obpasyro-
HIMiicsl BHaJajge OCaZoK Toly0oro mBeTa pacTBopsieTcsi ¢ oOpa3oBaHHMEM KOMIUIEKCHOM COJIH,
OKpAIICHHOW B IPKO-CUHUM LIBET.

Hanummte ypaBaenus peakiuii (¢ FeCls B monHOM BHjIe).

Onwvim 4. Peaxyus nep8uuHblX AMUHOE ¢ A30MUCMOU KUCIOMOU. DTy PEAKLUIO UCTIOJIb-
3yIOT KaK KayeCTBEHHYIO PEaklMI0 Ha MEepPBUYHbIE aMUHBI anudaTruieckoro psjaa. B npobupky
HaJIMBAIOT | MJI pacTBOpa MeTHiIaMuHa (CM. onbIT 1) mian pactBopstoT B 1 mit Boasl 0,2 T XJI0pu-
Jla METWJIaMMOHHSI, 3ateM npwimBatoT 1 mu 10-nmponeHTHOrO pactBopa HuTpuTa Hatpus. [lpu
N00aBJIEHUH K PEaKIMOHHONW CMECH HECKOJIBKUX Karelb JICASHON YKCYCHOM KHCIIOTHI BBIAETSAET-
Csl @30T B BHJIE MEJIKMX My3bIPHKOB.
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Hanummure ypaBHeHue peakiuu.

Onvim 2. Obpazosanue u pasiodiceHue coiel AaHUIUHA

PeakTuBbI: aHUIIMH, 3TUJIOBBIN CIIUPT, KOHLIEHTPUPOBAHHAS COJIIHAS KHUCIIOTa, pa30aB-
JICHHAsl CepHast KMCII0Ta, PacCTBOP TUAPOKCHUIA HATPHSI, KpacHas JIaKMycoBasi Oymara.

K 5 - 6 xamiam aHmmHA 100aBISIOT 2-3 MII BOJIBI 1 CMECh CHIIBHO BCTPSAXUBAKOT.B 1mo-
JYYCHHYIO AMYJIbCHIO OMYCKAIOT KPAaCHYIO JJAKMYCOBYI0 Oymary.OKkpacka HHAUKAaTOpa HE MEHS-
eTcsl.

OMyIBCHIO aHWIIMHA AENAT Ha ABe yacTH. K ogHoituacTn npuOaBisioT 1Mo KaruisiM pu
BCTPSIXUBAHUU KOHIEHTPUPOBAHHYIO COJIIHYIO KUCIOTY. [locTeneHHo amMysbCcus mpeBpaliaercs
B OJJHOPOJHYIO XUAKOCTb. lIpy mpubaBneHnn x Hell pacTBOpa TMAPOKCUAA HATPUS KUIKOCTh
myTHeeT. K npyroit yacTu sMynbCUU aHWJIMHA TPUOABIISIOT 10 KAaIUIsIM MpU BCTPSXUBAHUH pas-
0aBICHHYIO CEpPHYIO KHCIOTY. Brimamaer Genbiii ocanok. [Ipu nodaBiennn pactBopa TUIPOKCH-
Jla HaTPUS 0CaZI0K PACTBOPSETCS U KUJKOCTh MyTHEET.

Hanumure ypaBHEHUS IPOUCXOASIINX PEAKLIUAN.

Onvim 3. bpomuposanue anununa

PeakTuBbI: aHWIMH, OpOMHAs BOJA.

K 5 mu Bozbl mpuiivBaroT 2-3 Kariu aHUINHA U CMECh CHIIBHO BCTpsixuBaroT. K momy-
YEHHOM SMYJIBCUH 110 KaIUIIM MPHOaBISIIOT OpoMHYI0 Boay. CMech 00eciiBeUnBaeTCs M BBINAAa-
eT OeJbIi 0caIoK TPUOPOMaHUIIHHA.

OOBsCHUTE JIETKOCTh 00pa30BaHUsl TPHOPOM3aMEIIEHHOTO aHUJIMHA U MECTO BCTYILIE-
HUS DJIEKTPO(PHUILHOTO areHTa B MOJIEKYJy aHWIHHA. PaccMoTpuTe MexaH3M OpOMUPOBaHUS.

Hanumure ypaBHeHne peakiiuy 00pa30BaHUsl YEPHOTOAHUIIMHA.

Jlabopamopnas paooma Ne 20
Huazo- u azocoeounenusn

Onvim 1. Peaxyuu ouazocoeouneHnull ¢ 8bloeleHuemM azoma

Peaxmuevl: aHWINH, HUTPUT HATpuUs, KOHLIEHTPUPOBAHHASI COJISIHAS KUCIIOTa, OpOMHAasI
BOJIA, HOIUA Kajius, HolkpaxMmanbHasi Oymara, M-HUTPOAHWINH, |-TIPOIIEHTHBIN PacTBOp THUAPO-
cyiab(duTa HaTpUs, KOHIIEHTPUPOBAaHHAsl CEpHAas KHUCIOTa, PACTBOP XJIOPHJA XKeJle3a, MOUEBHHA,
N-TOJXYUIUH.

Obopyoosanue: nenuTelbHas BOPOHKA, MPUOOP IS NEPETOHKH C BOJSHBIM TapOM,
TEpPMOMETp, CTakaHbl Ha 50 M1, BoAsHas OaHs, 1€, konba byH3eHa, BopoHka OroxHepa.

1) Honyuenue ¢penona. K 7 Ma Boapl B cTakaHe MpuOaBISIOT 1,5 MJI KOHIIGHTPUPOBAH-
HOM CEpHOM KUCIIOTHI, HAIMBAIOT | MJI aHWJIMHA U HAarpeBaroT JI0 MOJIHOTO €r0 PacCTBOPEHMS. 3a-
TeM cMmech pacTtBopsitoT 10 00C (Bo sbay). [locrenenHo npu nepemMelminBaHuu (MOXKHO TEPMO-
MeTpoM) npubaBisitoT pactBop 0,8 r HUTpUTA HATpUs B 4 MJI BOABI, CJIe/sl 32 T€M, YTOOBI TeMIIe-
parypa 6bia He Beime 5-7°C. IIpn6aBuB GONBIIYIO YAaCTh HUTPUTA HATPHUS, OMEIIAIOT KATLTIO
PEaKIMOHHON cMecu Ha HojakpaxManbHyto Oymary. Ecnu mocunenue He HaOnonaercs, TO JI0-
OaBystoT emé HuTpuTa HaTpust. Ecnu xe depe3 1-2 MuH nocie npuOaBiieHus MOCIEAHEH MOPIUU
HUTPUTA HATpHs OyJaeT oOHapyKUBAThCs a30THCTasi KMCIO0Ta (MOCHHEHHE HOoAKpaxMaabHOU Oy-
Maru), Jua3oTHpoBaHue NpekpamiaroT. [lomyueHHbIl Mpo3payHblil pacTBOP COJIM TMA30HUSIEpE-
JUBAIOT B MPUOOpP AJIA MEPErOHKH C BOJSHBIM MapoM, J00aBIAIOT KUIATHIBHUKH. [IpoOupky
OCTOPOKHO HAarpeBaroT B CTaKaHE C rOpsiYei BOJOM, OXJaXkaas MPU ATOM NMPUEMHHMK XOJOJIHON
Bosloi. [locre okoHUaHMs BBIJENEHUS U3 MPOOMPKH Taza €€ HarpeBaloT IJIAMEHEM TOpEeKd U
OTTOHSIOT C MapoM oOpa3oBaBIMiics GpeHo. [leperonky nmpekpamarT, KOrjaa B MPUEMHHK OyIeT
HEPEroHAThCA Mpo3pavHas )KUAKOCTh. K TUCTWIIIATY Mo KarisiM NpuOaBisSioT OPOMHYIO BOIY.
[TporcxoauT obGeciBeunBanre OPOMHOM BOJIBI 1 00pa3oBaHue OEIoro ocaaka TpuopompeHoma.

Hanummure ypaBHEHHE peakuMM AMa30TUPOBAaHUS aHWUIMHA. PaccMoTpure MexaHU3M
peaxIuu.

2) Ilonyuenue iioobensona (tara!). B crakane cMemmBaroT 7 mMi BOjbI ¢ 1,5 MJI KOH-
LEHTPUPOBAHHOU cepHOU KHCIIOTHL. K pacTBOopy mpunmBaroT 1 mut aHunmHa. CMech OXJIaXKIaroT
10 0°C u npu nepemernBanuu 106asisitoT 0,8 T HUTpUTa HaTpus B 4 M Bojbl. Temmeparypa
cMecH JIoJkHa ObITh He BbIme 5-7° C. 3areM MpOBEPSIOT KUCIOTHOCTb CPelbl MHIUKATOPOM
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(koHTO), O6€pyT TPOOY pacTBOpa (CTEKISIHHOW MAJIOYKO) M HAHOCAT €€ Ha HOJIKpaxMalbHYIO
Oymary. [locuHeHue Oymaru CBHIETENBCTBYET 00 OKOHYAHUW PEAKIMU JAMA30TUPOBaHUA. J[ms
yAaneHus: U30bITKa a30TUCTOM KHUCIOTHI B PEAKI[MOHHOM cpesie K COJIM TUa30HHs MPHU OXJIaxK/e-
HUU JO0ABJISIIOT CYXYI0O MOYEBUHY JI0 MPEKPAIICHUS BBIJCICHUs ra3a. [lonydeHHy0 Colb ana3o-
HUS MPUOABISAIOT K pacTBOpY 2 T MoAuAa Kanusg B 3 M Boabl. CMech HarpeBarOT Ha BOJSHOM
OaHe 110 mpekpaleHus Boiaesenus raza. Kakoii ra3z npu stom Boiaensiercs? Ha que nossisieTcs
TsDKeJask KUIKOCTh (M0A0€H3011), OKpalleHHas B Oypbli 1BeT oOpasyromumces nojaoM. (OObsc-
HUTE, B Pe3yJIbTaTe KaKUX PEaKIMi BbIIENIACTCS CBOOOMHBIN 0.) Moa0eH301 OTAENAI0T AeH-
TEJTHLHON BOPOHKOM, BCTPSAXUBAIOT ¢ 3—4 MJI 1-TIPOLIEHTHOTO pacTBOpa ruapoCyIbhuTa HATPHUS,
BOJIOM M BBICYIIMBAIOT XJIOPHUIOM HaTpus. ONpenessioT MoKa3aTeNb MPeOMICHUST HOI0CH30I1a
(1,6213).

Hanummure ypaBHEHUs CIEIYIOIIMX pPEaKIU: MOMydyeHUEe MOAOCH30J7a U B3aMMOJICH-
CTBHE MOYEBHHBI C a30TUCTON KuCiI0ToM. Kakoil ra3 mpu stom Beiaenserca? [louemy Henb3st 1o-
MyCKaTh M30BITKA a30THCTOM KUCIOTHI B PEAKIIHOHHOM cpeme?

Onvim 2. Peaxyuu ouazocoeounenuil be3 gvloenenus azoma. Azocouemanue.

Peaxmuevl: numeTHNaHWIWH, Cyinb(aHWUIOBas KHCIOTA, HHUTPUT HATpHs, N-HU-
TpOaHWIHH, - HaQTON, OCH3UANH, HAPTHOHOBOKHUCIIBIN HATPUIA, alleTaT HATPHs, KOHIEHTPUPO-
BaHHAsl COJIsiHAsA KucioTa, 20-MPOIEHTHBIA pacTBOP XJjopuaa HaTpus, 30-TIPOLIEHTHBINA PacTBOp
TUAPOKCHUA HATPHs, MOJKpaxMalibHas Oymara.

Obopydosanue: crakanbl xumudeckne Ha 50 My, koinba byn3ena, Boponka broxaepa,
TEPMOMETD, JIe]l, MUIEeTKH, PuIbTpoBaabHas Oymara.

1) Honyuenue kpacumensi Memuno8020 Opaml’ce8o2o (cenruanmur). B omHOM cTakaHe
pactBopsitoT 1 r numermnanunuHa B 10 M1 consiHON KUCIIOTHL. Bo BTOpOM cTakaHe pacTBOPSIOT
1 r cynbdhanunoBoii KUCIOTH (B 2,5 Mi 2 H. pacTBOpa THIPOKCHAA HATpus B 5 mut Bozbl). Oxiia-
XKAEHHBINA _pacTBOp (BO JIbY) MPHIKMBAIOT K 2,5 M 2 H. COJITHON KUCIOTHI.

K pactBopy B nepBoM cTakaHe IPUJIMBAIOT PacTBOP U3 BTOPOrO CTAaKaHA, a 3aTEM JI0-
0aBJIAIOT 2 H. pacTBOP TUAPOKCUAA HATPHS 0 IIeT0YHOM peakuuu. Kpacurens BblnmanaeT B BUIE
OPaHKEBO-XKEIITHIX XJIOMBEB, €0 OT(MIBTPOBBIBAIOT, CYIIAT MEXKIY JIUCTaMU (DUIBTPOBATBHON
Oymaru. OunbTpar pa3naMBaOT B JBE MPOOHPKH (HAIMBAIOT Mo 1 M), pa30aBisSIOT €ro BOJOM.
3aTtem npuOaBisIOT B OJIHY MPOOUPKY pa30aBIEHHYIO KUCIOTY, a B APYTyio - ménoys. OTmMeua-
0T I[BET KPacHUTeNs B KaxI0i MpoOupke.

Hanumure ypaBHeHHE peakiMy MOTYyYEeHUS METHUIOBOTO OpaHXeBoro. OOBsICHUTE Me-
XxaHu3M peakiuu. Haiinute oObsCHEHHWE M3MEHEHUIO OKpacKH B 3aBUCHMOCTH OT pH cpensl.
Hanmmmre ctpoennre MOJIEKybl KpacUTEN B KUCJION U HIEIIOYHOU cpefe.

Jlabopamopuasa paboma Ne 21
Amunokuciomol

Onwvim 1. Ceoticmea amMuHOKUci0m

Peaxmuevl: 2-TIpOLIGHTHBI PacTBOP aMHUHOYKCYCHOW KHCIOTHI (TyaiuH), 10-
MPOLIEHTHBIA PACTBOP aMHUHOYKCYCHOW KHCJOTHI, 1-TIPOLIEHTHBIM PacTBOpP aMUHOYKCYCHOM KHC-
JIOTBI, PaCTBOPBI MHIWKATOPOB B KANEJIbHUIIAX: METUJIOBBIA OPAHKEBBIN, METHJIOBBIA KPAacHBIMH,
nakmyc, 40-mpoueHTHBIA pacTBOp dopManbaeruaa (hopmanuH) — HEHTpaIHM30BaHHBINA, OKCHII
mermu (I1), 10-mpoueHTHBINH pacTBOp THAPOKCHIA HATpus, 10-TPOIEHTHBIA PAacTBOP HHUTPHUTA
HaTpus, JelsHas yKCycHas kucnota, 0,1-mporeHTHbIH pacTBOp HUHTHAPUHA, HATPUI MeTaslIu-
YECKUH, E-KalPOJIAKTaM.

Obopyoosanue: xumuueckue crakanbl (100 mi), nex unbTpoBanpHas Oymara, MHHIIE-
ThI, CKabIeNu, 0anu necyansie, TepmMoMmeTpsl (300°C), mraTtuB ¢ mpoOUpKamH.

1) Omnowenue MOHOAMUHOMOHOKAPOOHOBLIX KUCIOM K UHOUKamopam. B Tpu npooup-
KM HAJIMBAIOT MO | MJI 2-TIPOIIEHTHOTO PacTBOpAa aMUHOYKCYCHOM KUCIIOTHI (TJIHITMHA) U J00aB-
JSIOT MO 2 Kalld pacTBOPOB MHAUKATOPOB: B OJIHY MPOOUPKY — METHIIOBOTO OpPaHKEBOTO, B
JIPYTYI0 — METUIIOBOT'O KPACHOTO, B TPETHIO — JIAKMYCa.

MemnsieTcst 1 oKpacka HHIUKATOpoB? OOBICHUTE pe3yIbTaThl OIbITA.

2) Peakyusi amMuHOYKCYCHOU KUCiomol ¢ popmanvoecuoom. B mpodupky K 2 mia 2-
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MPOLIEHTHOTO PAacTBOPAa aMUHOYKCYCHOM KHUCJIOTHI MPUOABIAIOT 1 Kamio MHIUKATOpa METUIIO-
BOT'0 KpacHOro. PacTBop OkpammBaeTcss B JKENTHIM [[BET. DTOT MHAMKATOP MPUMEHSIOT AJIs 00-
HapY>KEeHUsI B pPacTBOpax KHUCIOT: B KUCIION cpene B mHTepBasie pH 4,2 — 6,2 xenTas oKkpacka WH-
JMKaTOpa MEHSETCS Ha KPACHY0. BOJIHBIM pacTBOP aMUHOYKCYCHOM KUCJIOTBI UMEET HENUTPaJIb-
HYIO0 pPeaKIItIo.

Jl06aBIsAIOT K pacTBOPY aMHHOYKCYCHOM KHCIOTHI 1 MJ HEHTpanu3oBaHHOTO (opma-
nuHa. JKenras okpacka pacTBOpa MEPEXOJUT B KPACHYIO, CIENOBATENbHO, peaklus pacTBOpa
ctana kucnoi. dopManbIerus NPUCOSAUHAETCS K aMUHOTPYTINaM, CBS3BIBAET UX, KAPOOKCHIIb-
HBIE TPYIIIBI IPU STOM OCBOOOKIAIOTCS M 00YCIOBIMBAIOT KUCIYIO PEAaKIIUIO pacTBOpA.

HanumuTe ypaBHeHUs1 peakiMii aMHUHOYKCYCHOM KUCIOTHI ¢ 1 Monb (hopmanpaeruaa
(o6pazoBanrue N-MOHOOKCHUMETHIIAMUHOYKCYCHOM KHCJIOTHI) U ¢ 2 MoJib opmainbaeruaa (oopa-
3oBanue N,N-1nokcuanMeTnIaMMHOYKCYCHOM KHUCIIOTHI).

3) Obpaszosanue meonol conu amMuHOYKCycHol Kuciomol. B mpoOUpKe HarpeBarOT Mpu
BcTpsixuBanuu cmech 0,5 r okcuaa meau (1) u 2-3 M 2-mpoLeHTHOro pacTBOpa aMUHOYKCYCHOM
KkucnoTel. Uepes 2-3 MUHYTHI IpOOUPKY CTaBAT B IITaTUB. [locne orcTauBaHusi XOpOIIO BUIHA
CUHss OKpacka pactBopa. OtinuBaroT npumeptHo 0,5 M pacTBopa U J00aBISIOT K HeMy 1-2 kar-
au 10-IpOIIEHTHOTO PacTBOPa THAPOKCH 1A HaTpus. BoimagaeT au ocanok ruapokcuaa meau (11)?

N306b1TOUHYIO0 KUIKOCTH CIMBAIOT ¢ ocajuka okcuaa meau (11) B mpoOupky u oxiaxaa-
I0T €e B CTakaHe C JeasHoil Bojoil. IlocreneHHO BbIManalOT KPUCTAIUIBI TPYIHOPACTBOPUMOI
MEJHON COJIN AMUHOYKCYCHOM KuciaoTel. OOpa3oBaHHE KOMIUIEKCHBIX OKpAIEHHBIX B CHHUI
LIBET MEJIHBIX COJIEN XapaKTepHO AJIs OL-aMUHOKHCIIOT.

Hamumure ypaBHeHHe peakiuu oOpa30BaHMsI KOMIUIEKCHOM MEIHOW COJIM aMHUHOYK-
CYCHOM KHCIOTHI.

4) Peakyusi aMUHOKUCIOM C A30MUCMOLU KUCIOMOU. AMAHOKHCIIOTBI, KaK U TICPBUYHBIC
aMUHBI, PEarupyroT ¢ a30THUCTON KUCIOTOM C BBIACNIEHUEM a30Ta. DTy PEaKINI0 UCTIOIb3YIOT AJIs
KOJIMYECTBEHHOTO ONPEEIICHUSI aMUHOKHCIIOT.

K 2 mn 10-npoueHTHOro pacTBopa aMHHOYKCYCHOM KHUCIOTBI NMpUiaUBaOT 2 mu 10-
IIPOLIEHTHOT'O pacTBOpa HUTPUTA HATPUS U 2 KaIllU JIEASTHOM YKCYCHOM KHCIOThI. [Ipu BeTpsixu-
BaHUU COJEP>KUMOTO MPOOUPKU OOMIIBHO BBIACISIOTCS My3bIPHKU T'a3a a30Ta.

Hanummure ypaBHeHHE peakIIMi aMUHOYKCYCHOM KHCIIOTBI C a30TUCTON KHCIOTOM.

5) Peaxyusi a-amunoxuciom ¢ HuHeuOpunom. Peakuusi ¢ HUHTHIPUHOM OYEHb YyB-
cTBUTENbHA. Ee MpUMEHSIOT JUIsi KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHalln3a OL-AMUHOKHUCIIOT.
Hunrunpun paznaraet o.-aMHMHOKUCIIOTHI Ha albAerubl, okcu yriepoaa (1V) u ammuak.

O

OH
0 UH
Huuruppuu

AMMMaK KOHJIEHCUPYETCsl C U30BITKOM HUHTUIPUHA U C MPOAYKTaMH €ro BOCCTaHOB-
neHusi. [IpoaykThl KOHAEHCAMU OKpalleHbl B pPO30BO-(HOJIETOBBIA IBeT. Paznuunbie o-
aAMHHOKHUCIIOTHI 00pa3yIoOT OKpaIIeHHbIE COETUHEHUs, OTIMYAIOIINecss OTTEHKOM. MeXaHu3M pe-
aKIUU O-aMHUHOKHUCIIOT ¢ HUHTHJIPUHOM paccMaTpUBAETCs B Kypce OMOXUMUM.

K 2 M 1-nponieHTHOr0 pacTBOpa aMMHOYKCYCHOM KHCIIOTBI MpUIMBarOT 2-3 karu 0,1-
IPOLIEHTHOTO pacTBOpa HUHIUApHHA. CoepKuMoe MPOOUPKHU BCTPSAXMUBAIOT U CTABST B IITATHUB.
Yepes HEKOTOpOE BpeMsl MOosBIIAETCS (PMOJIETOBAasi OKpacka C CHHEBAThIM OTTEHKOM.

Jlabopamopnas paboma Ne 22
Monocaxapuowt

5. Cunre3 MmoHocaxapu0B 1o Kunnanu-®umepy u aerpaaanus no Bomo-Pyddy.

Onwvim 1. Peakyuu Ha 2u0poKcunbHvle 2pynnvl 8 MOHOCAXapuoax

PeakTuBbl: 1-IpOLIEHTHBIM pacTBOP IUIFOKO3bI, 1-TIPOLEHTHBIN pacTBOp (ppykTo3sl, 10-
U 20-IpOLEHTHBIN pPacTBOPHI TIFOKO3bI, 10-TIPOLEHTHBIA pacTBOpP THAPOKCHIA HATpUs, S-
MPOLIEHTHBIN pacTBop cynbdara menu (I1), u3zBectkoBoe Mosoko (cBexkenpuroroBiennas 10-15-
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MPOLIEHTHAs CYCIEH3Us THIPOKCH 1A KaJIbIUs B BOJE).

Obopyoosanue: BonsHas Oausi, Tepmomerp Ha 100°C, mpubop mns momyuenusi COo,
CTEKJISTHHbIE BOPOHKH, (PUIIbTPOBaNIbHAS OyMara, MUIETKH.

1) Peaxyust monocaxapuoa co wenounuvim pacmeopom cuopoxcuoa meou (11). B mpo-
OMpKe CMEMMBAIOT 2 MJI 1-NPOIIEHTHOTO pacTBOpa IIFOKO3bl U 1 M 10-TIpOLIEHTHOTO pacTBOpa
THJIPOKCUA HATPUs, 3aTeM I10 KaIuisaM J00aBISIOT S-IPOLEHTHBIH pacTBop cynbharta meau. O0-
pa3yroniuiics BHauasie roiyooit ocagok runpokcuna meau (1) mpu BcTpsxuBanuum pactBopsiercs,
MOJIy4aeTCsl CHHUN MPO3pavyHblii pacTBOP KOMIUIEKCHOTO ankorojsta (caxapara) meau (ll). Pe-
aKlMs JOKa3bIBa€T MPHUCYTCTBHE HECKOJBKUX THAPOKCHIBHBIX TPYIMI B MOJIEKYJE TIIIOKO3BL
OMBIT MOBTOPSIIOT C HCIIOJIB30BAHUEM | -TIPOIICHTHOTO pacTBOpPa QPYKTO3HI.

HanuiimTe ypaBHEHHE PeakIiy TIIFOKO03bI ¢ TuaApokcuaom meau (11).

2) Peaxyusi monocaxapuoog ¢ euopoxcuoom kaavyus. K 2 mi 20-mpoieHTHOro pacTBO-
pa TII0KO03bI TOOABISIOT M0 KAIlJIsiM MPH BCTPSIXMBAHUU U3BECTKOBOE MOJIOKO. [ MIpOKCH]T Kallb-
U] PacTBOpsiETCs, 00pa3yst TII0K03aT Kanblus. [ MApOKCHI KalbIUs JO00ABIISIOT 10 TOSBICHUS
HEpacTBOpUMOro ocaaka. Pacteop ¢puibTpytoT. Uepe3 GpuiibTpaT MpoOIyCcKalOT TOK YIIEKUCIOTO
ra3a u3 npudopa. Beimagaer ocanok kapOoHaTa KalbIsl, KOTOPBIH pacTBOPSETCS MPH W30BITKE
COo.

Hanmmure ypaBHeHHs peakiuii: 00pa3oBaHUe TIIIOKO3aTa KaJbIUS M B3aUMOICHCTBHE
TII0OK03aTa C YTIEKUCIIBIM Ta30M.

Onwvim 2. Peakyuu Ha kapOOHUIbHbLE 2PYNNbL 8 MOHOCAXAPUOAX.

Peaxmuevl. 1-poLIEHTHBIN pacTBOP TIIOKO3bI, |-MPOLIEHTHBIN pacTBOp PPYKTO3bI, 2-
NPOIEHTHBI PAacTBOP TIOKO3bI, 2-TIPOLIEHTHBINH pacTBOp (PpyKTO3bl, 10-TpOLEHTHBII pacTBOp
0K03bl,  10-mpolieHTHBIN  pacTBop  (dopmanpiaeruga, (¢GyKCHHCEpHUCTass KucjiaoTa, S-
npoueHTHbIN pactBop cynbdarta meau (11), 10-mporeHTHBI pacTBOp MMIPOKCHIA HATPUS, Peak-
tuB Denunra, OpomMHas Boja (HACBILEHHBIA PacTBOP), 1-IIPOLEHTHBIA PAacTBOP XJIOpUIA Kele3a
(1), 1-npoueHTHBIN pacTBOp PeHoNa, 1-NPOLEHTHBINH PacTBOp HUTpaTa cepedpa, S-POICHTHBIH
pacTBOP IITIOKO3HI.

Obopyoosanue: BonsHas O6ansi, repmomMetp Ha 100°C, murmeTkw.

1) Peakyuu ¢hyxcurceprucmoil kuciomsl ¢ popmanvoe2udom u 2uoxko3oi. B 1se mpo-
OupKH HaIMBaIOT 1O 1,5 MJ1 pacTBOpa GyKCHHCEPHUCTOM KUCIOTHL. B onHy mpobupky npuinBa-
10T 1,5 M1 10-niporieHTHOTO pacTBOpa popmainbaeruia, B qpyryto — 1,5 ma 10-mporeHTHoro pac-
TBOpA TI0K03bl. CoaepKUMoe pOoOUPOK MepemMennBaT. Yepe3 HeKOTopoe BpeMsl B MpoOUpke
¢ (dopMmanpaerusioM mnosiBisgeTcss (hUOIETOBO-pO30BOE OKpaliMBaHue. PacTtBop, copaepskamuii
[JII0KO3Y, OCTAE€TCS HEOKPALICHHBIM.

[Touemy riroko3a (M Apyrue MOHOcCaxapuibl) HE AaeT HEKOTOPBIX peakiuii Ha KapOo-
HWIbHbIE Tpynnbl? Hampumep, oHa He pearupyeT ¢ (pyKCMHCEPHHCTOM KHUCIOTOM M € THIPO-
CYJIb(GUTOM HATPHUSL.

2) Oxucnenue monocaxapuoos cuopoxcuoom meou (11) 6 wenounoii cpede. B npobupke
CMEIIMBAOT 3 MJ 1-MPOLEHTHOTO pacTBOpa rMAPOKCHIA HATpuUs. 3aTeM IO KarisiM MpH BCTPS-
XUBaHUU J100aBISIOT S-NPOLIEHTHBIM pacTBOp cynbdara MeAu 0 MOSIBICHUS HE Hcue3arolen
IpU BCTPAXUBaHUU MyTH. M30bITOK ruapokcuaa meau (I1) memaer peakuuu, Tak Kak Ipu Harpe-
BaHUM OH TepseT BOJY W mpeBpamaercs B okcua mean CuO yepHoro nBera. Ecnu xe ruapoxcu-
na menu (Il) cnumkoM masno, To He CBsi3aHHasl C HUM TJIIOKO3a MPHU HArpEeBaHUHM OCMOJISETCH,
MPOIYKTBHl OCMOJIEHHSI TEMHOTO 1LIBETa MacKUpyroT peakuuto. CoaepKumoe IpoOUpPKH HarpeBa-
IOT /10 HaYMHAIOLIETrocs KUIIEHHWs TakK, 4ToObl HarpeBajach JIHMIIb BEPXHSAS 4acTh pacTBOpa, a
HIDKHSISL OCTaBaJlach JJIsi KOHTpoJis. B Harperoil wactu pacTtBopa MOSIBISIETCS JKENTBhIA 0CaJoK
runpokcuaa menu (l), Bckope nepexonasuuii B kpacHblil ocagok okcuna Meau (1). OnsIT moBTO-
PSIIOT, HO BMECTO pacTBOpa IITFOKO3bI OepyT 1-MpOLIeHTHBINH PacTBOP (PPYKTO3BI.

B ycnoBusix onbITa OJUHAKOBO JIETKO OKHUCISAIOTCS ruapokcuaom mMeau (1) u anpmo3sl
(rmroko3a), U KeTo3sl (ppykTo3a). OOBSICHIETCS 9TO TEM, YTO IIPH HATPEBAHUU C OKUCIUTEIIEM B
IIEJI0YHOM cpejie yriepoIHbIe MU MOJIEKYJI MOHOCAXapHUI0B PaclIEIIIOTCS, IPU 3TOM 00pa-
3yeTcsl CMECh BEIECTB, B TOM YHCIIE JIETKO OKHUCISIOMUXCS (popMalibIerul, MypaBbuHasi KHc-
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nota u np.). Cpenu MPOAYKTOB OKHCIICHHMs] OOHApy’)KeHa TakKe TIIIOKOHOBAas (OJHOOCHOBHAS)
kucnota. OHa o0pasyeTcsi Ipu OKHCIEHUU TIIFOKO3bI, KOTOpasi oOpaszyercss u3 GpyKTO3bl B pe-
3yJbTaTe Mpolecca STUMEPU3AIIH.

Hanummure ypaBHeHHE peaKluy OKUCICHHS TIIOKO3bI B TIIFOKOHOBYIO KHCIIOTY THIPOK-
cugom meau (I1).

3) Oxucnenue monocaxapuoog peakmusom Penunea. HanuparoT B 1BE MPOOHPKHU MO
1,5 — 2 M1 pacTBOPOB MOHOCAXapHUIOB: B OJIHY IPOOUPKY — 1-MPOLIEHTHBIN pacTBOP IIIFOKO3BL, B
Ipyryio — 1-nponeHTHBIN pacTBOp (PPyKTO3bl. 3aTeM B KaKAYI0 NPOOUPKY AOOABISIOT paBHBIN
o0beM peakTuBa DenuHra, coaepKUMOe MPOOMPOK MEPEMEIIMBAIOT M HArpeBalOT BEPXHIOIO
9acTh PacTBOPA /10 HAUMHAIOIIECTOCS KUTIEHUs. B BepxHel yacTu )KUIKOCTH B 00EHX MPOOHpKAx
MOSIBIISIETCA KENThIM ocanok rujnpokcuna meau (l), mepexonsmmii B KpacHbIA 0CagoOK OKCHIA
meau (l), HUKHSIS 4acTh )KUIKOCTH, KOTOPYIO HE HarpeBally, OCTAeTCsl CUHEH.

PeaktuBoM ®enuHra mnonw3oBarbest yaoOHee, yem ruapokcugom meam (1), Tak xak
IpY HarpeBaHUHM CMECH €T0 C PACTBOPOM MOHOCAXapHuaa HE MPOHCXOJUT 00pa30BaHUs YEPHOTO
ocanka okcuna meau (I1), Mackupyromero kpacHeiii nBeT ocaaka okcuna meau (l). Peakmms c
(enMHTOBOM KUIKOCTHIO IIPOTEKAaeT ObIcTpee U Ooyiee YeTKo. DTOM peakiyel Moab3yrTCs AT
KauyeCTBEHHOI'O M KOJMYECTBEHHOTO aHaIM3a MOHOCAXapUJOB U JAJISl OTJIMYUSI BOCCTAaHABIMBAIO-
MIUX TUCaXapu0B OT HEBOCCTAHABIMBAIOIIHX.

UYro Takoe peaktuB denunra? Kakoe cTpoeHrne MMeeT 3TOT PEaKTHB U KaK €ro roTo-
BAT? Hanmuimure ypaBHEHHE PEAKIIUU OKHCICHUS TITFOKO3bI B TIFOKOHOBYIO KHCIIOTY PEaKTHBOM
®enuHra.

4) Oxucnenue MOHOCAXaAPUOO8 AMMUAYHBIM PACMEOPOM OKCUOA cepebpa (peakyus ce-
pebpsnoeo 3epkana). CHayana TOTOBSAT aMMHUAYHBIA pacTBOp Tuapokcuga u3z 4 — 5 mun 1-
MIPOILICHTHOT'O PacTBOpa HUTpaTa cepedpa. AMMHUAYHBIN pacTBOP THAPOKCHIA cepedpa ACIAT Mo-
nonaMm. K ogHoit yactu nmpuimBarot 1,5 M 1-mpoIieHTHOTO pacTBOpa IUIIOKO3BI, K apyroi - 1,5
M 1-mipoueHTHOrO pactBopa (pykTo3sl. O0e npodupku nomemarot Ha 5-10 MUHYT BOJASHYIO
Oanro, Harpetyto a0 70-80°C. Meramnuueckoe cepeOpo B o0eux MpoOMpKax BbLAEISETCS Ha
CTCHKaX B BHJIC 3€PKAJIBHOIO Hayjera. Bo BpeMs HarpeBaHUs MPOOMPKH HENb3sl BCTPSIXUBATH,
MHAYe METaJUIMYECKOe cepeOdpo BBIACIUTCS B BHJIE YEPHOTO OCA/IKa, a HE HA CTEHKaX MPOOUPOK.
UTo0B!l MOMYUYUTH XOpOIlee 3epKano, B MPOOMpKax MpeABapUTENbHO KUIATAT 10-mpoueHTHBIM
pacTBOp TUAPOKCUIA HATPHS, 3aTEM UX CIOJACKUBAIOT AUCTUIUTMPOBAHHON BOJIOM.

Cpeau IpOAYKTOB OKHMCIEHHUS TIIOKO3bl 00pa3yercs M albJIOHOBas (OJHOOCHOBHAs)
TJIFOKOHOBAs KHcIoTa. HamuimuTe ypaBHEHHsI peakiuili: oOpa3oBaHHEe aMMHA4YHOTO pPacTBOpa
ruIpokcuaa cepedpa u okuciaenne D-rmioko3sr 10 D-TimOKOHOBOW KHCIOTBI aMMHAYHBIM pac-
TBOPOM T'HJIpOKCHIa cepedpa.

5) Oxucnenue monocaxapudos Opomnot 6000t (msea!). B 1Be mpoOUPKH HATUBAIOT 110
3 M7 6pomHO# BoAbI 1 100aBmstOT 110 0,5 MJ 2-TIPOIEHTHBIX PaCTBOPOB MOHOCAXapHA0B: B OJHY
— IJII0KO3Y, B APYTyto — ppykTo3y. [IpoOupku HarpeBaroT B KUIALIEH BOASHON OaHe B TEUEHUE
15 munyt. Ecnu Oypast okpacka 6poma 3a 3TO BpeMsi HE UCUE3HET, PEaKIMOHHBIE CMECH KUTISTAT
710 oOecIBeUnBaHUs Ha IUITaMEeHU Topenku (mpumepHo 1 muHyTa). [Tocne oxnaxaeHus K pacTBO-
pam J00aBJISIOT MO HECKOJBbKY Kamemnb 1-TIpoIleHTHOro pacTBopa xiopuna skenesa (I11), oxpa-
meHHOTo ¢eHoJIOM B (proJeToBBIN BET. CpaBHUTE OKPACKy pacTBOPOB B 00€HMX MPOOUpKaX.

Hanummure ypaBHeHHE peakIy OKUCICHHS TIIOKO3bI OPOMOM B TIFOKOHOBYIO KHCIIO-
Ty. Kakoit MoHOCaxapu — Ti1roK03a WiH (PpyKTO3a — JIerde OKUCISIETCS B YCIOBUSX OIbITa?

Onvim 3. OcmoneHue MoHOCAxXapuoos

PeaktuBbl: 10-TIpOIIeHTHBIN pacTBOp TIHOKO03BI, 30-40-POIEHTHBIN pacTBOpP THIPOK-
cuaa Hatpusi, 10-pOIEeHTHBIN PacTBOP CEPHON KUCIOTHI.

OOGopynoBaHue: KAMSATHIHBHUKHA.

B npob6upke cmemmBatot 1 ma 10-mpoiieHTHOTO pacTBOpa TIIOKO3BI U 1 MJI KOHIIEH-
TPUPOBAHHOTO PACTBOPA THAPOKCHJA HATPHSI, BHOCAT B CMECh KHUISATHIIGHUKH M KHIATAT €€ B
TedeHue 2-3 MuHyT. [Ipy BBINONHEHNN OMBITA HEOOXOIUMO COONIOAATH OCTOPOKHOCTD: PEAKITH-
OHHAsI CMECh KHITHT TOJTYKAMH, €€ MOXKET BRIOPOCUTH U3 MPOOUPKH. JKHIKOCTh B TPOOUPKE IPH-
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oOperaeT KenThli, 3aTeM Oyphiii 1BeT. [locie oxnaxaeHus ee MOAKUCTAIOT 10-pOIeHTHBIM
pPacTBOPOM CEpHOM KHCIIOTHI, IPH 3TOM OKpacKka OJIeHEeeT, U MOABISETCS 3amax #OKEHOro caxa-
pa.

[Ipu HarpeBaHuWW C KOHIICHTPHUPOBAHHBIM PACTBOPOM MIEJIOYH MOHOCAXapUIbl OCMO-
JSIOTCSL U OKHUCIISIIOTCS, 00pa3yeTcsl CI0KHAs CMech BellecTB. B Hell comepikarcs mpoayKThl MO-
JUMEpU3allMl U KOHJEHCAIMM COEJUHEHMI, MOIy4arolIMXcs IPH paclaje MOHO3, a TaKkKe
HaliZIeHbl MOJIOYHAs M MypaBbUHas KUCIOTHL. [IpoyKThl OcMOJIeHUs cofepKaT CBOOOAHbBIE TH/I-
POKCUJIBHBIE TPYTIIbI, STUM OOBSICHIETCS HX PAaCTBOPHUMOCTD B BOJIE.

Jlabopamopuasa pavoma Ne 23
Jucaxapuowt

Onvim 1. Peakyuu Ha euopoxcuivHble epynnsvl OUCaxapuoos

Peaxmuevl: n3BECTKOBOE MOJIOKO, 1-IIPOLEHTHBIA pacTBOpP caxaposbl, 1-IPOLEHTHBIN
pPacTBOp JIAKTO3bl (WJIM MaJIbTO3bl), 20-TIPOLIEHTHBIA PacTBOp caxaposbl, 10-poIeHTHBIA pac-
TBOP FHIIPOKCH]IA HATPHSI, S-TIPOLICHTHBIN pacTBop cyibdara meau (11).

Obopyoosanue: xumudeckue crakadbl (25-50 u 100 M), Mmepabie muiaHAPH (10 M),
XHUMHUYECKHE BOPOHKH, (PUIBTPOBaIbHASA Oymara, Jies.

1) Ionyuenue caxapama rarvyus. B crakan (25-50 wu1) namuBarot 5-7 mu 20-
IPOIIEHTHOTO PACTBOpa CaXxapo3bl U MO KAIUIIM MpHU TEePEeMEIINBAHAN TO0ABISIFOT CBEXKEIIPHUTO-
TOBJICHHOE U3BECTKOBOE MOJIOKO. [ MIAPOKCH]T KalbliMsl pacTBOPSIETCS] B PACTBOPE Caxapo3bl. 3a-
TEeM MPUIMBAIOT W30BITOK U3BECTKOBOTO MOJIOKA (3-4 MII), IEpeMEIIUBaIOT PEAKIIMOHHYIO CMECh
CTEKJISTHHOW MaJIOYKOM M OCTaBisioTee Ha 5-7 MUHYT. 3aTeM OT(HUIBTPOBHIBAIOT B MPOOUPKY
pacTBOp, B KOTOPOM COJIEp>KaTCApacTBOPUMBIE Ha XOJI0JIe caxaparhl Kanplus. [Ipu HarpeBanuu
bunbpTpaTa 10 KUIEHHS BBIMAAAET MEIKOKPHUCTANIMYECKUI 0CaZ0K caxapaToB KabIIHs:

C12H22011-:Ca0-2H>0, C12H22011-:3Ca0-6H20 u np.

[Tpu oxnaxxaeHnn peakllMOHHONW CMECH B CTaKaHe ¢ JISASHON BOAON OCaJloK CHOBA pac-
TBOpsieTcst. CrocoOHOCTh caxapo3bl /1aBaTh PAaCTBOPHMBIE caxapaThl KalbIMS HCIIONB3YETCS B
MIPOMBIIIJICHHOCTH /711 OYMCTKHU caxapa MpH BBIJEIICHUHU €r0 U3 CaXapHOW CBEKJIBL.

Hanummure ypaBHeHne peakiuy 00pa30BaHUsl MOHOCaxapara KaJbLusl.

2) Peaxyus oucaxapuoos ¢ cuopoxcudom meou (1) 6 werounom pacmsope.B npobupke
cMemuBaT 1,5 mur 1-mpoueHTHOrO pactBopa caxapo3bl u 1,5 mur 10-mporieHTHOTO pacTBOpa
THJIpOKcUaa Hatpus. B apyroil mpoOupke CMEIIMBAIOT TaKWe KEKOJMUYeCTBa 1-IPOIEHTHOTO
pactBopa JaKTO3bl (MM MaiabTO3bl) U 10-IPOIEHTHOTO pacTBOpa MICNOYH. 3aTeM B KaXIYIO
NpoOUPKY MO KarjsiM J00aBISAIOT S-MPOLEHTHBIN pacTBop cyibdara meau (I1). OOpasyromuiics
BHauase 6enHo-Tony0oi ocanok ruapokcuaa meau (1) mpu BcTpsixuBanum pacTBOpseTCs, pac-
TBOpBI PUOOPETAIOT CHHEBATYI0 OKPACKy BCIEJICTBHE OOpa30BaHUS KOMIUIEKCHBIX CaxaparoB
memu (I1).

Hanummre ypaBHeHHs peakiuu oOpazoBanust moHocaxaparamenn (Il). Kakoit BeiBoa
MO’KHO CJI€laTbU3 IaHHOT'O ONbITa?

Onvim 2. Peaxyuu oucaxapudos no KapoOOHUIbHbIM 2PYNNam (CpaeHeHue c8otcma 80c-
CMAaHABIUBAIOUUX U HEBOCCMAHABNUBAIOWUX OUCAXAPUOOB)

Peaxmuevl: 1-poLIeHTHBIN pacTBOp caxapo3bl, 1-TIPOIEHTHBIN pacTBOP JIAKTO3BI (MU
ManbTO3bl), peakTUB @DenuHra, yKCycHas KHUCIIOTa, 10-pOLIEHTHBIM pacTBOp THUIAPOKCHIA
HaTpus, 40-pOLIEHTHBIN PacTBOpP TUAPOKCHIA HATPUs, MOJIOKO, pa30aBlieHHOE BOJOH B 00BEM-
HOM OTHOILIEHUH 1:1, 5-poneHTHBIN PacTBOP MajbTO3bl, PACTBOP YKCYCHOKHCIIOTO (hEHMITH-
pasuHa.

Obopydosanue: XuMu4eckue ctakanbl (25 mit), MmepHble nuauHApsl (10 M), XUMHUe-
CKHE€ BOPOHKH, (QHUIbTpoBajbHast Oymara, (eHoJ(TaaernHoBas MHIUKATOpHas Oymara, KHIIsi-
THJIBHUKH, MEKPOCKOITBI, TIPEIMETHBIE M TTOKPOBHBIE CTEKJIa, BOJISIHBIC OAHU.

1) Peaxyus oucaxapuoos ¢ peakmusom Denunea. B Tpu npoOUpku HamuBaroT 1o 1,5-2
MJI 1-TIpOLIEHTHBIX PACTBOPOB Caxapo3bl, MaJIbTO3bI, U JTAKTO3HI. 3aTeM B KaXKIyIO POOUPKY 110-
0aBJIAIOT paBHBIA 00beM peakThBa DeNnHra, KUIKOCTH MEPEMEIINBAIOT U HarPeBalOT B IIaMe-
HU TOPENTKA BEPXHIOIO YacTh PACTBOPOB JI0 HAUWHAIOIIETOCS KUTIeHust. HYWKHSIS 9acTh pacTBOPOB
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HE JI0JKHA HarpeBaThCsl.

Bo Bcex nu mpoOupkax nosiBisieTcs: KpacHbIi ocanok okcuaa meau (1)? O6bscaute pe-
3ynbTaThl onbiTa. Hanummure ypaBHeHus peakuuii ¢ ruapokcuaoM meau (1) mis tex caxapuaos,
KOTOPBIE JAIOT MOJIOKUTEIBHYIO PEAKIUIO C peakTHBOM DennHra.

2) Obuapyoicenue nakmosvl 6 monoke. B HEOONBIION XMMHUYECKHI cTakaH (25 mur)
HAIMBAIOT 5-7 MJI MOJIOKa, pa3baBieHHOro Boo (1:1), 1 JOOABISIOT K HEMY HECKOJBKO Karleilb
YKCYCHOM KHCJIOTHI TP MEpEMENTMBAHUHA CMECH CTEKJITHHOM majoukoi. B kucnoii cpene 6emox
CBEPTHIBACTCS U BBINAJACT B BUE XJIOMbEB.

Ocanok OTGUIBTPOBBIBAIOT W OTOpAchIBalOT, a GUiIbTpar HeuTpamuszytr 10-
IPOIEHTHBIM PAacTBOPOM THIPOKCHAA HATPUS 10 CIAOOIIECTOYHON peaKklUuu M0 WHAWKATOPHOH
denondranennoBoit 6ymaxke. PactBop mienoun 100aBisSIOT MO KAIULSIM IPU HepeMElINBaHUU
KHUJIKOCTH CTEKJITHHOW Mano4koi. OTIMBAIOT 2 MJI MOJyYE€HHOTO IIEIIOYHOTO PacTBOpa, 100aB-
JSI0T K HeMy 2 Mil peaktuBa DennHra, CMech MepeMelInBalOT U HArPeBalOT BEPXHIOI YaCTh
pacTBopa 10 HAYMHAIOUIETOCS KUTICHHS.

Memnsietcs mu okpacka pactBopa? OOBsICHUTE ONBIT U HAMUIIUTE YPAaBHEHHE PEaKIUH.

3) Ionyuenue 03a30n06 manbmosvl u 1akmo3vl. O3a30HbI MAIBTO3bI U JIAKTO3bI TIOTY-
YaloT 110 METOJMKE, OMMCAaHHOW B pab0oTe « AJbJIETHIbI U KETOHBDY.

[Tomy4yeHHBIE 03a30HBI PACCMATPUBAIOT 1O MUKPOCKOIIOM. KpucTamibl 03a30Ha Maib-
TO3bI UMEIOT (POpPMY HIJI, YaCTUYHO OOpa3yromux ckoruieHus. Kpucramiel 03a30Ha JTaKTO3bI
UMEIOT (POpMy TIIACTHHOK, 00pa3yromux po3eTku. Hamummure ypaBHeHHs peakuuii 00pa3oBaHUs
0323aHOB MaJIbTO3bI U JAKTO3BI.

4) Ocmonenue soccmanasiusaiowux oucaxapudos. B tpu npoOupku HamuBaroT mo 1,5
M |-TIPOLIEHTHBIX PACTBOPOB MAbTO3bI, TAKTO3BI U caxapo3bl. B kaxyro mpobupky no6aBiis-
I0T paBHBIH 00bEM 40-TIPOLIEHTHOTO pacTBOpa TUAPOKCHAA HATpHUA. BHOCAT KUNSATHIBHUKH U
KUIISTAT TOJyYE€HHBIE PACTBOPHI B Te€UEHUE HECKOIbKHX MUHYT. (OCTOPOXKHO, MIETOYHBIC JKU/I-
KOCTH KHITAT TOYKaMu.) B mpoOupkax ¢ BOCCTaHABIMBAIONIMMHU AHCAaXapuaaMH (MalbTO301 U
JIAKTO30M) pacTBOPHI MpUOOpeTaroT Oypyro oKpacky. PacTBop caxapo3bl HE MEHSIETCA.

[Tpu HarpeBaHWM BOCCTAHABIIMBAIOIIMX JUCAXAPHUIOB C KOHIICHTPHUPOBAHHOW HIETOYBIO
o0pa3zyeTcs CI0XKHasi CMECh MPOTYKTOB — MPOUCXOIUT OCMOJICHHE.

Onwvim 3. I'uoponusz (uneepcus) caxaposvl

PeaktuBbl: 1-miporieHTHBIN pacTBOp caxapo3bl, 10-MpPOIEHTHBIN pacTBOp CEPHON KHC-
70ThI, peaktuB Dennnra, peaktuB CennBaHOBa, CyXOH THAPOKAPOOHAT HATPUSI.

Ob6opynoBaHMe: TEPMOMETPBI, BOASHbIE OaHU.

B npoOupky HanmuBaroT3 mil 1-IPOLIEHTHOTO pacTBOpa caxapo3bl U MPUOABIAOT 1 Ml
10-mpo1eHTHOTO pacTBOpa CepHOM KUCTOTHI. [loaydeHHBINH pacTBOp KUMSTAT B Te4eHue 1-2 Mu-
HYT, 3aT€M OXJIAXJIAIOT M JIEJAT Ha B JacTh. [10J0BHHY pacTBOpa HEUTPATH3YIOTCYXUM THJI-
pokapOOHATOM HaTpHsl, A0OaBIsIsl ero HeOONBIIMMU MOPHHUSAMU MpH nepememuBanuu. (Ocmo-
POACHO, HCUOKOCMb 6Chenusaemcsiom svioensiioujecocsi okcuoa yenepooa (1V).) Iocne Heiitpa-
nu3anuu (koraa npekpatutcs Boienenue CO2) NpuIMBarOT paBHbI 00beM peakTrBa denuHra u
HarpeBar0T BEPXHIOIO YaCTh KUAKOCTH JI0 HAUWHAIOIIETOCS KUTICHHUS.

W3MeHsieTcs 11 OKpacka peaklMOHHON cmecu?

B npyroit npoOupke HarpeBaroT cmech 1,5 M 1-pOLEHTHOrO pacTBOpa caxaposbl €
paBHBIM 00beMoM peakTnBa @enuHra. CpaBHUBAIOT PE3yJIbTAThl OMbBITA- PEAKIIHIO CaXapo3bl C
peaktrBoM DenrHTa JJOW TTOCIIE THAPOIIN3A.

OO6mwsacHuTe nponecc. Hanuimure ypaBHeHHE peakiMy THIPOIIN3a Caxapo3bl.

Bropyto nmonoBuHy ruiponansara caxaposbl UCHOIb3YIOT A1 OOHapyKeHUs (PPYKTO3bI
(xeTo3bl) peakiueit CenuBanoBa. B aBe mpoOupku HamuBaroT mo 2 mi peaktuBa CennBaHOBa
(pacTBOp pE30OpIIMHAB COJSHOW KHCIIOTE), 3aT€M B OJHY MpOoOUpKY NpuOaBisrOT 2 Karum |-
IPOIIEHTHOTO pacTBOpa (PpyKTO3bI, a B APYryi0 — 2 Kamik |-IpOLEHTHOIO pacTBOPArIIOKO3bI.
O6e npobupku OJHOBPEMEHHO MOMEIIAIOT B BOASIHYIO OaHo ¢ Temrieparypoit 80°C u BbLAEpKHU-
BAIOT B TeueHHue 8 MUHYT. CpaBHUBAIOT OKPACKy PacTBOPOB B MPOOHMPKAX € TIIIOK030H U PpyKTO-
3o0il. [lapaytenbHO npoBOAAT peakuuio CelrBaHOBA ¢ PACTBOPOM HETHUIPOJIM30BAHHOM caxapo-
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3bI.

CpaBHHTE OKpacKy pacTBOPOB B BYX NMPpoOUpKax. OObICHUTE OIBIT.

Onwvim 4. [{eemnvle peakyuu Ha oucaxapuovl

Peaxmuevt: 10-IpOLIEHTHBIN pacTBOP caxapo3bl, 2-MIPOIEHTHBINA pacTBOp Cyib(dara Ko-
OanbTa, 2-IPOLEHTHBINA PacTBOP Cysb(ara HUKEIs, S-MPOLIEHTHBIN pacTBOP THIPOKCH A HATPUS,
S-IIPOLIEHTHBIA PacTBOP MajbTO3bl, S-IIPOLIEHTHBIA PacTBOP JIAKTO3bI, 10-IIPOLIEHTHBIN pacTBOp
aMMuaka, 5S-pOLEHTHBIA PACTBOP COJITHOKUCIOrO0 MeTHIaMHuHA, 20-TIPOIEHTHBINA pacTBOpP T'HJI-
pPOKCH1a HATpHUsL.

Obopyoosanue: MUNETKHA, TEPMOMETPHI, BOJISTHBIC OaHH.

1) Peaxyuu na caxapo3yc cyrvghamamu Hukens u kobaroma. B 1Be IpoOMpKU HalMBa-
10T 110 2,5 Mi1 10-TTpOIIEHTHOrO pacTBOpacaxapo3bl v 1o 1 Mil S-MPOLIEHTHOTO pacTBOpa THAPOK-
cuja HaTpus. 3aTeM B OAHY HPOOUPKY JOOABIISIOT HECKOJBKO Kareib 2-TPOIEHTHOTO PacTBO-
pacyibdaTa K06anpTa, B PYryl0 — HECKOJIBKO Karlelb 2-IPOLIEHTHOTO pacTBoOpacyib(ara HUKe-
7151.B mpoOupke ¢ compro KoOanbTa MOsABIsIETCs (PUOJIETOBOE OKpAIIMBAHUE, & C COIBI0 HUKEIS —
3eJICHOE.

2) Peaxyuu Ha soccmanasuusarouyue OUCaxapuowvl ¢ AMMUAKOM U ¢ Memuiamurom. B
npobupkyHanuBatoT 1 mi 10-mporieHTHOTO pacTBopa aMMuaka. CMech BCTPSXMBAIOT U Harpe-
BaloT B BozsiHOM OaHe rpu 80-90°C 110 mosiBIIeHHs] KpAaCHOTO OKpAIIWBaHUSL.

B npyroit npobupke cMemuBaT 2,5 M1 S-MPOLIEHTHOTO pacTBopa ManbTo3bl U 0,5 mi
S-IIPOLIEHTHOTO pacTBOpa COJITHOKUCIOro merunamuHa. Cmech kunstiar 3-5 munyt. [locne
OXJIQKJCHUSIB MPOOUPKHU O KAIUIIM 100aBIst0T 20-IPOIEHTHBIN pacTBOP TMAPOKCHIA HATpUs
IpU MEepeMEIINBAHUM /10 CHJIbHOLIENOUHON peakuuu (mpumepHo 1 wmu). IlosBnsercs sxentoe
OKpallluBaHue, MepexoJsiiee B spKo-KpacHoe. OMBITIOBTOPAIOT C S5-TIPOIEHTHBIM PAacTBOPOM
JIAKTO3BI.

Jlabopamopnas paboma Ne 24
Honucaxapuowt

Onvim 1. Kauecmeennvle peakyuu Ha yene8o0bl

Peaxmuevl: xpaxman (WiM LEJUIH0I03a), caxapo3a (WM TJ0K03a), 15-mponeHTHbIN
pacTtBop a-HadTONa, KOHLIEHTPUPOBAHHASI CEpPHAs KHUCIOTa, peakTuB PenuHra, 1-mpoueHTHBINA
KpaxMaJbHBIM KilelcTep, |-IpOIEeHTHBIN pacTBOp INIMKOreHa, pa30aBiIeHHbIM pacTBOp HOa B
Hoau/ie Kanus (CBETI0-KEITOro 1IBETa).

Obopyoosanue: IpeBECHbIE ONMWIKUA (CyXHe€), TUNETKH, H30THYTHIE Ta300TBOJHBIC
TpyOKH, punbTpoBanbHas Oymara, xumuueckue ctakansl (100 mi), néx.

1) Peaxyus yenesooos ¢ a-nagpmonom (peaxyusi Monuwa). B 1Be npoOUpKH HAaJIMBAIOT
1o 1 MJ1 BOJBI U BHOCAT O4YE€Hb HEOOJIBIIIOE KOJIMYECTBO YIIEBOJIOB: B OJHY MPOOUPKY — caxapo-
3y (MU TJIOKO3Y), B IPYTYIO — KpaxMmai (WU IeJUTI0I03Y). 3aTeM B Kaxayl IpoOHpKy 100aB-
ast0T 1-2 karu 15-npoueHTHOro pactBopa a-HaTojia U, HAKJIOHUB MPOOUPKY, 10 CTEHKAM U3
NUMETKU OCTOPO’KHO MPHJIMBAIOT MO 1 MJI KOHLUEHTPUPOBAHHOM cepHOM KucnoThl.OOpa3yroTcs
JIBa CJIOS: BHM3Y — CE€pHas KHUCIJIOTa, CBEPXY — BOJHBIN cioil. Yepe3 HEOOJBIION MPOMEKYTOK
BPEMEHM Ha TPaHUIIE ABYX CJIOEB MOSBIAETCS OKPAIIEHHOE KOJIBLIO, CHAYala 3€JI€HOBATOTO L(BE-
Ta, IOTOM (PHOJIETOBOE.

Peaxius ¢ a-HadToI0M — KaueCTBEHHAs pEaKIIUs Ha YTJICBOIBI.

IIpy B3auUMOAEHCTBUM C KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOW YTJIEBOJBI pa3jiararor-
csl, HapALy C JIPYTUMH MPOAYKTaMHU pa3ioxeHHs oopazyercaidypdypon U ero mpou3BOIHbIE;
OHHU KOHJICHCHPYIOTCS C 0L -Ha()TOJIOM ¢ 00pa30BaHMEM OKpAIIEHHBIX TPOIYKTOB.

Hanummure ypaBHeHue peakiuu geruaparanuu D-ritoko3sl (00pa3oBaHre OKCHUMETHII-
dypdypora).

2) Peaxyus eévicuiux noaucaxapuoos ¢ peakmusom Penunea. B nBe mpoOUpKku HaIMBa-
10T 1o 1-1,5 M1 1-nponeHTHOro KpaxMabHOIO KielcTepa U 1 -IpOLeHTHOro pacTBOpa IIIUKOre-
Ha U J00aBJISAIOT paBHBIA 00beM peakTuBa Penuura. JKUAKOCTH MEpPEMENINBAIOT U HArpeBarOT
BEPXHIOI0 YaCTh PACTBOPOB J0 HAUMHAIOIET0Csl KUIIEHNUS.

W3meHnsercs au okpacka pacTBOpoB? OOBSICHUTE OIIBIT.
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3) Peakyus ¢ iiooom. B nBe mpoOUpKH HaIMBatOT MO 1 M 1-TIPOIICHTHBIX PACTBOPOB
KpaxMaJIbHOTO KJIEHCTepa M TJIMKOT€Ha U 3aTeM J00aBIJIAIOTIIO HECKOJIBbKY Kallellb CHJIBHO pas-
0aBJICHHOTO BOJIOI pacTBopa iona B monuae kanus.B mpoOupke ¢ KpaxManoMm HOSIBISETCS WH-
TEHCUBHOE CHHEee OKpauuBaHue. [Ipy HarpeBaHuM 3TOro pacTBOpa /10 KUIIEHUS CHHSS OKpacka
UCYEe3aeT, MPH OXJIAXKIACHUHM pAacTBOpa CHOBA MOSBIsAETCS. [ JIMKOreH ¢ pacTBOpoM Hojaa JaeT
KpacHO-0ypoe OKpallliBaHUE.

MonokpaxManpHas peakius IPHUMEHACTCS B aHATHTHYECKON XUMUHM JUIS OTKPBITHS KaK
Kpaxmasa, Tak 1 Moja. Kpaxmas upoKo NpUMEHSIETCSIB KaueCTBE HHIUKATOpa B HOJAOMETPUHU.

4) Peakyus ma nemmo3samnwvl (ob6paszosanue pypdypona). B npoOUpKy BHOCAT Cyxue
JpeBecHbIE ONMUIIKHU (BbIcOTa cios 1-1,5 cm) u gobaBistoT consinyro kucioty (1:1), B Takom Ko-
JIM4YECTBE, YTOOBI OHA MOKphUIa onuiku. Ha monocky ¢unbrpoBanbHoil Oymarnnanocst 1-2 kar-
JM aHWIKHA 1-2 Kamm JeIsHON YKCYCHOM KUCIOTHI (B TO ke NATHO). CMOYEHHYIO YKCYCHOKHC-
JBIM aHWJIMHOM (HIBTPOBAJIbHYIO OyMary mOJHOCAT K OTBEPCTUIO MPOOUPKH U KHUIIATIT CMECh
ONUJIOK C COJITHOM Kucnotoil. dypdypoi, conepkanuiics B BBIACISIOMUXCS Mapax, odpaszyer
Ha OyMmare sipkoe po30BO-KpacHoe naTHo. Jns orronku ¢ypdypora, 1eTydero ¢ BOASHBIM Ia-
pOM, TPOOMPKY 3aKPHIBAIOT MPOOKOW C M30THYTOH Tra300TBOJHOM TPYOKOW, KOHEI, KOTOpPOH
OIYCKAIOT B MYCTYIO MPOOUPKY-MPUEMHHK, OXJIAXKIAEMYIO B CTakaHe C JieAsHOW Boaoil. OTro-
HSIOT HECKOJIBKO Karellb BOJHOW smyibcuu ¢ypdyporna. B mpobupky-npuémMuauk nodasistor 1
KaIlTIO0 aHWIMHA U | KaIuIio JIeASHON yKCyCHOM KuciaoThl. [losBisieTcs okpalrBaHue.

OObsicHUTE ONBIT U HANMUIIUTE YPAaBHEHUS CIEAYIOUIMX pEaKLUUid: TUApPOJIU3 NEHTO3a-
HOB, JIerujIparanus neHto3 (oopazosanue Gpypdypoina).

Onvim 2. Kuciomuwii 2uopoaus kpaxmaia.

Peaxmuevi: 1-ponieHTHBIN KpaxXMalbHBIN KieicTep, 10-poneHTHBIA PacTBOp CEPHOU
KHUCIIOThI, pa30aBieHHBI pacTBOp Hoxa B Hoauzae kamus (cBerio-kénrtoro unsera), 10-
MPOLEHTHBIA PACTBOP FMAPOKCHUIA HATPHUS.

Obopyodosanue: xonndeckue KoiObl (50 mi), nunerku, MepHsle nuauHaps! (50 u 10
M), hapopoBbie YalIKu, HHAUKATOpHAs penondranenHoBas Oymara, peaktuB DenuHra.

B konmueckyro kon0y émkocteio 50 mu HanmBaioT 20-25 M 1-TpoueHTHOTrO Kpax-
MaJbHOTO KieicTepa U 3-5 mi 10-IpOLIEHTHOTO pacTBOpa CepHOM KUCIOTHL. B 7-8 mpobupok
HaJIMBalOT 10 1 MJI oueHb pa3daBiieHHOr0 Hoja B Hoaunae kanus. [IpoGupku craBsaT B mratus. B
HEepBYIO MPOOMPKY BHOCAT 1-3 Karuid MOArOoTOBIEHHOIO JUIS OIBbITAa pacTBopa Kpaxmaina. OTMe-
4aloT 00pa30BaBIIYIOCS OKpAacKy. 3areM KoJI0y HarpeBaroT Ha acOeCTOBOM CeTKe HEOOJBIIUM
wiameHeM ropenku. Yepes 30 ¢ mocie Havana KUIMEHHs OTOMPAIOT MUIIETKOW BTOPYIO IpoOy
pacTBopa, KOTOPYIO BHOCAT BO BTOPYIO MPOOUPKY ¢ pacTBOpoM Hoxa. Ilocie BeTpsixuBaHus oT-
MeualoT LBET pacTBopa. B manpHelimeM oTouparoT mpoObl pacTBopa yepe3 kaxzsie 30 ¢ 1 BHO-
CAT MX B MOCIEAYIOIIUE NPOOMPKHUC pacTBOpoM Hoaa. OTMEYalOT MOCTENEHHOE H3MEHEHUE
OKPACKH pacTBOPOB IIPH pEakLUU ¢ HomoM. MI3MeHeHne OKpacky MPOUCXOIUT B CIIELYIOIIEM I10-
pAaKe: cuHAs, cuHe-(uoieToBasi, KpacHO-(UOJIeTOBasl, KpaCHOBAaTO-0ypasi, OpaHKeBasi, OpaHkKe-
BO-)kEnTas, xEntas (LBET Hoa).

[Tocne Toro xKak peakliMOHHAs CMECh IIEPECTAaHET JAaBaTh OKPACKY C HOJIOM, €€ KUIISATAT
emé 2-3 MUH, IOCJIE Yero OXJaKAaloT U HeUTpanu3yroT 10-npoLeHTHBIM PacTBOPOM THAPOKCH-
Jla HaTpusi, TOOABJISIS €r0 MO KarulsiM JI0 IIEeTOYHON peakIuu cpeibl (TTosIBJICHUE PO30BOM OKpac-
KU Ha (peHo(pTarenHOBOM HHANKATOPHON Oymare).

Yactp men0YHOTO pacTBOpa MEPETUBAOT B MPOOUPKY, CMEIIUBAIOT C PAaBHBIM OOBE-
MoM peakTuBa denrHra U HarpeBaroT BEPXHIOIO YaCTh KUAKOCTH JI0 HAUWHAIOIIETOCs KUTICHHUS.

Brimanaer nu kpacHsblii ocagok okcuaa menu (1)? Hanumure ypaBHeHHe peakuuy ruj-
pojiM3a Kpaxmania, YKaXKUTe MPOMEXKYTOUYHble M KOHEUHbIH MpoaykTel. OOBsCHHUTE, 1TOYEMY B
IpolLecce TUAPOIIN3a U3MEHSIETCS OKpacka rupoin3ara ¢ HoIoMm.

Onwvim 3. Ceoticmea yennono3ol

Peaxkmuevr: KoHLIEHTpUpOBaHHAS CepHAsl KHUCI0Ta, 80-IIPOLIEHTHBI PAacTBOP CEPHOM
KUACIOTHI (80 MJT KOHIIEHTPUPOBAHHON CEpHOM KMCIOTHI U 20 MJI BOJIbI), S-IIPOLIEHTHBINH pacTBOp
aMMHaKka, pacTBOp HMOJa B MOAMJC Kallks, CyXOW KapOoHar Harpus, peaktuB Denmnra, 40-
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MPOLEHTHBIA PacCTBOP TUAPOKCHUIA HaTpHs, 1 0-MPOLEHTHBIA pacTBOP COJISHONU KUCTOTHI.

Obopyooeanue: BaTta TUTPOCKONMUYEcKast, pUIbTpOBaIbHas Oymara, XUMHYECKHUE CTa-
kaHbl (25, 100 u 300 M), papdopoBbie YaLTKK, BO3AYITHBIC XOJIOIUIHHUKH.

1) Ilonyuenue pacmumenvnozo nepeamenma (amuiouda). B Tpu dapdoposbie yamiku
HAJIMBAIOT: B MepBYI0 — 80-MPOLIEHTHBIN pacTBOP CEPHOIl KUCIOTHI, BO BTOPYIO — JUCTHIUIHPO-
BaHHYIO BOJY, B TPEThIO — S-IPOLIEHTHBIN pacTBOp aMMHaka. B pacTBop cepHON KHCIIOTBI OIyC-
karoT Ha 8-10 ¢ cpeaHIOo YacTh MOJOCKK (GuibTpoBaibHOM Oymaru (10x3 cM), cyxue KOHIIbI
Oymaru nepxat B pykax. lIpombiBaroT yuyactok Oymaru, oOpaOOTaHHBI KHCIOTOH, B BOJE,
HAJIUTONBO BTOPYIO YaIIKy. 3aTeM HEHTPaIU3yIOT OCTAaTKH KHCIOTHl pa30aBICHHBIM PacTBOPOM
ammuaka. [IpocymmBarOT MONy4YeHHBIH PACTUTEIBHBINA MEpraMeHT MEXAy JIMCTaMHu (pUiIbTpo-
BaJIbHOW OyMaru U CpaBHUBAIOT BUJ U MPOYHOCTH 0OpaOOTAaHHOTO KUCIOTOHM ydacTka Oymaru c
HeoOpaboTanHbIM. HaHOCAT Karutio pa30aBlIeHHOr0 pacTBOpa HOAa Ha 00pabOTaHHBIN KHCIOTOM
yuactok Oymaru. Kakas nonyuaercs okpacka? OObSICHUTE OIIBIT.

2) Kucnommuulii euoponus yeanonossi. B cyxyro KOHHYECKyr0 K00y eMkocThio 50-100
MJT TTIOMEIIAI0T HEMHOTO MEJIKO Hape3aHHbIX KYyCOUKOB (PUIBTPOBaJIbHONW OyMaru U CMayuBarOT
UX KOHLIEHTPUPOBAHHOM cepHOM KucioToi. TmaTenbHO NEpPEMENIMBAIOT COAEPKUMOE KOJIObI
CTEKJISTHHOW Maj04YKOM 10 MOJHOTO paspylieHus Oymaru u oopazoBaHusi OECIIBETHOTO BSI3KOTO
pactBopa. /loGaBistoT HEOOMBIIMMHU MOPUUSAMH TIpH TepememmnBanuu 15-20 mur Boasl (ocmo-
podicHo!), Konby COEAMHSAIOT C BO3MYIIHBIM OOPATHBIM XOJOJUIBHUKOM M KHUIATAT PEaKlIUOH-
Hyto cMmech 20-30 MUHYT, nepuoaudecku nepemenrsas. [locne okoHYaHus ruapoan3a oTiauBa-
10T 2-3 MJI KUAKOCTH, HEUTPAU3YIOT €€ CyXUM KapOOHATOM HATpHs, JOOABIssS ero HeOOIbIIN-
MU HOpUUSAMHU (KUJKOCTb BCIIEHMBAETCA), HOOHAPYKUBAIOT MPUCYTCTBHE BOCCTAHABIIMBAIOIINX
caxapoB peakuuei ¢ peaktuBoM denuHra.

Jlabopamopuasa paooma Ne 25
Xpomamozpagusn

OmnwiT 1. Sxecmpakyus xnopoguina

PeakTuBbl: cyxue JTUCTbsI KpamuBbl (WM JIIOObIE CBEXHUE JUCTHS), TUCTHILTUPOBAHHAS
BO/a, aneToH (80%), meTpoaeHbIN 2up.

Ob6opynoBanue: AenuTeNnbHass BOpOHKaA, 2 crakana Ha 50 MJI BOpOHKA, CTEKJISIHHAsS Ia-
Jouka, GUIbTpOBalibHAsA Oymara

3ananue. [lyTem skcTpakuuu Xja0popuiiia U3 JMCThEB MOITYYUTh PACTBOP

xJIopoduiia B eTposieiHoM ddupe.

Xon paboTsl

1. B xumuueckuit crtakan nomectute 10 T M3METbYCHHBIX JIHCThEB, MpubaBbTe 10 Mt
arieroHa. J[aiiTe cMecu HaCTOSAThCS B TeueHUe 15 MUH, 3aTeM OTQUIBTPYHTE, OT)KUMAasi OCTATOK.

2. OWIbTpaT NMEepeHeCUTe B KOHUIECKYIO KOJIOY C MPUTEPTOM MPOOKOH.

O0paboTKy OcTaBIIMXCS HAa (PUIBTPE JUCTHEB MOBTOPUTE €lle 3 pa3a, UCIOJb3ysl HOBbIE
MOPLUY alleTOHA.

3. OObeAMHEHHBIH alleTOHOBBIN HKCTPAKT NEpeNeiTe B IEIUTENbHYI0 BOPOHKY, 100aBbTe
30 M1 meTposeitHoro >¢gupa, 3aTeM AUCTHILTUPOBAHHOM BOJIBI

B TAKOM KOJIMYECTBE, YTOOBI HACTYIUIIO YETKOE Pa3/ieleHue CIOEB.

4. Jlaniee 3HEPrMYHO BCTPSAXUBATE CMECh B BOPOHKE B TeueHue 1-2 MUH.

3akpenuTe BOPOHKY B IITATHUBE, OCTaBBTE /10 paccianBaHus cMecu. OTMETbTe

M3MEHEHHE OKPACKH CII0sl IeTpoJieitHoro a¢upa.

5. HuxHMi oKpallleHHbIH cloil meTposeiHoro 3¢upa cieire yepe3 HUKHUM KpaH, BepX-
HUM BOJAHO-AIIETOHOBBIN CJIOM - Yepe3 BEPXHEE OTBEPCTHUE.

[Tomy4yeHHBIH SKCTPAKT XJI0pO(dUIIIA UCTIONB3YITE PU BBIITOJHEHUN OMbITA 2.

OmnpiT 2. XpoMaTorpaduueckoe pasjenacHue Xao0poduios a u O.

PeakTuBbl: neTposneiiHblil 3¢up, IKCTPaKT XI0popHiIa B HETPOIEHHOM dpupe.

O6opynoBanue: xpomatorpaduueckas Oymara, xpomaTtorpadudeckas KaMmepa, Karmusuisp,
MEPHBIN [IIUHAP.

3amanue: [IpoBecTn xpomarorpadudeckoe pasjaeneHue xjaopopuuia a u 0, onpeneaTnuTh
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3HaueHus. XoJ padoTel 1. B XpomaTorpaduueckyro kamepy HajielTe TeTpoJeHHbIN 3pup B Ta-
KOM KOJIMYECTBE, YTOOBI MOTYYHIICS CIIOM BBICOTOHM 5- 7 MM, CBEpXY 3aKpOITE KaMmepy CTEKIOM
JUTSL HAChIIIeHUs ee o0bema mapamu 3nmroeHTa. 2. M3 nucra xpomartorpaduueckoit 6ymaru Bbl-
peXbTE MOJOCKY pazmepoM 2,5x15 cm. Ha paccrossuuu 1 cM OT BepXHEro M HMXKHEro Kpasi 1o-
JIOCKH MPOBEANTE JIMHUIO cTapTa U JuHMI0 ¢puHuma. 3. Ha nuHuio crapta KanwuisipoM HaHecuTe
AKCTpaKT XxjJopodmmia. Ecnu mocie oqHOKpaTHOr0 HaHECEHUs MATHO MONYyYMIOCh caabo oKpa-
HIEHHOE, TO TOJIe MPOCYIINBAaHUS MTOBTOPUTE MPOLIEAYPY €Ille HECKOIbKO pa3 /10 MOIyueHus sip-
KOTO TSTHA, KOKIBIN pa3 BeICylmIuBas. Pazmep msaTHa qoimkeH ObITh He Oojee 3 MM B AMaMeTpe.
4. Tlonmocky Oymaru ¢ mpoOOW MOMECTHTE B XpoMmaTorpaduueckyro Kamepy ¢ MeTpoJIeiHbIM
3(pHUPOM TaK, YTOOBI €€ Kpasi He KacalIuch CTEHOK KaMmepbl. 5. [1o 1oCcTHKEHNH 3IIF0OEHTOM JIMHUU
¢buHUIIA, JOCTAaHBTE XPOMATOrpaMMy IMUHIIETOM U BBICYHIMTE Ha Bo3ayxe. OOBenuTe KapaHaa-
IoM TisiTHA XJ1opoduiuia a u 6, onpenenute 3HadeHus Rf.
Jlabopamopuasa paboma Ne26
H3zyuenue buonozuueckux mamepuanog memooom HK-cnexkmpockonuu

Ob6opynoBanne u Marepuansl: @ypre HUK-cnektpomerp, Ouosormyeckue MaTepuaibl
(BOJIOCBI, HOT'TH).

Ilopsinok BbINOJIHEHHS PA0OTHI

1. VI3yunth MHCTPYKLHMIO 1O Oe30macHOCTH. Pacmucarbes B JKypHalle 1O TEXHUKE 0e3-
OTACHOCTH.

2. N3yunTh pyKOBOJICTBO 110 3KCIUTyaTanuu npubdopa @ypve UK-cnekmpomemp.

3. [lomy4uTh HYNIEBYIO JIUHHUIO.

4. Cuarp UK cnextp oOpa3sua, He 3a0bIBasi 3allMCBhIBATh «HYJIEBYIO JIMHUIO» IOCIE KaX-
JIbIX 3 U3MEpEHU.

5. CnexTp kaxaou mpoObl 3anuchiBaeM 3 pa3a, MEHss IMOJIOKeHue o0pasiia Ha KpucTal-
Je.

6. s xaxmoro obpasna u3 UK crekTpoB onpeaenuts (pyHKIIMOHAIBHBIE TPYIIIHI 110 Xa-
PaKTEPUCTUYECKUM YACTOTaM.

7. [Ipon3BecT CpaBHEHHE MOTYUYECHHBIX CIIEKTPOB C TAOIMYHBIMU JTAHHBIMHU.

8. IlomyueHHbIE pe3yabTaThl 3aHECTH B TAOJHILY.

9. IlpousBecTy OTHECEHUE MHTEHCUBHBIX MOJIOC MOIVIOMIEHNE IO KOPPEISIIIMOHHBIM Ta0-
JUIaM K TeM WJIM UHBIM (PYHKIIMOHAIBHBIM TpyMIaM (CM. MPUIOKEHHE)

10. Haiitu 3akoHOMEpHOE U3MEHEHNE UHTeHCUBHOCTEN nojioc. [Tpu nntepnperanuu UK
CIEKTPOB BaKHO 0o0OpaliaTh BHUMaHKE HE TOJIBKO Ha MOJIOKEHHE MAKCUMYMOB XapaKTepUCTHIE-
CKHUX TI0JI0C, HO U Ha UX UHTEHCUBHOCTH, (POPMY U PACIIOIOKEHHE OTHOCUTENBHO APYTUX TOJIOC.
[Ipoananu3upoBarh pe3yabTaThl U CAENaTh BHIBObI. MICONB3ylTE pEKOMEHIYEMYIO JTUTEPATYPY
U Ipyrue UCTOYHUKH.

11. C momoripi0 paccMaTpHBaeMOro MeETOJa CIAENaTh J0Ka3aTelbCTBA 00 HM3MEHEHUU
CTPYKTYpbI OMOJIOTHYECKUX MATEPUATIOB MO/ JEHCTBUEM, HAIIPUMEP, BO3pacTa, HAPKOTUUECKUX
areHToB, O0IIel aHECTe3UH WK 3a00JIeBaHUI.

12. ®opma oryera: CHEKTPbl OMOIOTMUECKUX 00pa3lloB, YACTOThl OCHOBHBIX MakKCUMY-
MOB TOTJIOIICHHUS IS KaKJ0To 00pasiia U uX OTHECEHUE.

HaeaTaduranng noaoc B HK coekTpe

Ne OGmnacTe, BaleHTHEIE O01acCTE. JedopMalHOHHEIE
ov? KOTIeOAHHA oMt KOIeOaHHs

| —

LN ]
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KoHnTposabHbIe BOnpockl

1. Yro Takoe UK criektp?

2. B xakom nuamnasone anuH BoiH JiexuT MK obmacts ciektpa?

3. Yro Takoe BajieHTHOE | epopManinoHHoe Koyiebanue?

4. Kak cka3pIBaeTCsi Macca aTOMOB U DHEPTUS CBSI3U HA YaCTOTY BAaJICHTHBIX KOJeOaHUIt?
5. Kakurie MOMEHTBI HEOOXOAMMO YUUTHIBATh MIPH paciiu(poBKe CEKTPOB?
6. Ilepeunciute OCHOBHBIE YaCcTH paboueil yCTaHOBKHU.
7. 11 yero Hy’KHa «HyJIeBas JTUHUSD)?
8. Uro takoe Oenok? Amunokucnora? [lentuanas cs3p? Kepatun?
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CTpYKTYPHBIHA 1 Tun xo- -
vV, CM - KomMeHTApHH
(¢parmeHt J€0AHHH
1 2 3 4
NH,-rpymmna 3130-3030 | vyy (cp.) |BazeHTHBIC KoTeGaHus NH;"
AMHHOKHCIOTEI
1660-1610 | vyg (c1) |dedopmam. xonedanus NH;
AMHHOKHCIOTHAA mojoca I
1550-1485 vig (cp.) |Hdedopmar. koneSaHnA NH;",
AMHHOKHCIOTHAA mmosoca II
Juxap80HOBEIE . . ) BanentHble Konedanudg C=0
0-aMHHOKHCIOTEI 1755-1720 (c) B COOH
JuxapGoHOBEIE 1730-1700 (c.) Banenrtaeie xkonedanng C=0
AMHHOKHCIOTBL B COOH
1230-1215 (c.) KoneGaHud ¢ yuacTHEM CBA3H
C-0-C
Bce aMnHOKIHC- 1600-1560 (c.) Konebtanma —CO,
TIOTEI 2760-2530 (c1.)
2140-2080 (c1.)
1335-1300 (cp.)

Coan amaaokHcT0T H,N-(CH,)n-CO,-M”

-NH, 3400-3200 v (€ JIB€ MOITOCE]
-COy 1600-1560 C.
[X710pHCTOBOTOpPOIHBIE CO.TH AMAHOKHCIOT
H;N+-(CH,)n-CO,H]CI"
1 2 3 4
-NH;" 3130-3030 (cp.) BanenTHEIE KOTeGaHHS Vg
B -NH3+
1610-1590 (cm.) JlepopmannoHHEIE KOTEOa-
Hus -NH;™
1550-1485 (mep.) | dedopMarmoHHbIe KoTeda-
ang -NH;"
1335-1300 (cp.)  |KomnedaHHA ¢ yuacTHEM
1230-1215 (c.) -C-O- cBa3eil

Hp.’fﬂ{?‘r‘ﬂHHE. C. — CHJIbHAaA IIo/JIoca. C¢p. — IIojoca C])E,:[Hﬁﬁ HHTCHCHBHOCTH,
ep. — mooca ]'IEpﬂMEHHOﬁ HHTCHCHBHOCTH. CII. — c1adad ImoIoca.

6 IMJAKTUYECKHUE MATEPHUAJIBI U151 KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHouHbIE CPeICTBA, MOKA3ATEIN U KPUTEPHH OIlEHUBAHUS KOMIIETEHIIU

‘ LN EN ‘ OueHouHoe \ IokazaTenu

|

Kpurtepun oneHuBanus
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KoMIIe- CpeacTBo OLICHMBAHUSA c(popMHPOBAHHOCTH KOMIIETCHIMI
TeHUHH
YK-1 Otuer no na- | Huzkuii — He- CTaBUTCS, €CIU JOIYILIEHBI CYIIECTBCHHBIC
OIIK-8 OOpaTOpHOW | YIOBJIETBOPH- omMOKH (B XO/€ PKCTIEPUMEHTA, B OOBICHEHHUH,
[1K-2 pabote TEJBHO B ohopmiieHHH padOTHI, IO TEXHUKE Oe3ormac-
HOCTH, B pa0oTe C BelleCTBaMHU U Mpubdopamu),
KOTOpBIE€ HE UCTIPABIISIOTCS AaXKe M0 YKA3aHUIO
IpernoaBaTess.
[ToporoBslii — | CTaBUTCS, €CIU JONYLIECHBI OJJHA-ABE CYIIIE-
YIOBJETBOPH- | CTBEHHBIE OMIMOKH (B XO/€ IKCIIEPUMEHTA, B
TEIBHO 00bscHeHHH, B OpOpMIICHIH pabOTHI, IO TEX-
HUKe 0€30M1acHOCTH, B pabOTe C BElleCcTBaMU U
npuOopamMu), KOTOpPbIE UCIPABIIAIOTCS C TOMO-
IO MIPEMNO/IaBaTeNs.
ba3oBelii — x0- | a) paboTa BBINOIHEHA IPaBUIIBHO, 0€3 cyIe-
poto CTBEHHBIX OIIMOOK, C/ICJIaHbl BBIBOJIBI,
0) JOIyCTUMBI: HETIOJIHOTA TIPOBEACHUS WU
oopmIIeHHs SKCIIEPUMEHTA, O/IHA-/IBE HECYIIe-
CTBEHHBIEC OLTMOKH B IIPOBEICHUN HITH O(opmIIe-
HUH SKCIIEPUMEHTA, B MIPaBUIIaX pabOThI C Belle-
CTBaMH M Ipudopamu
Bricokuii — o1- | a) paboTa BbINOIHEHA MTOJHO, TPABUIBHO, O€3
JTHYHO CYIIECTBEHHBIX OIIMOOK, C/IeIaHbl BHIBOJIBI,
0) SKCIIepUMEHT OCYILIECTBIICH IO TUIaHy C Y4€TOM
TEXHHUKH 0€30MaCHOCTH U MPaBUII pabOTHI C BeIIIe-
CTBaMH M MpUOOpaMu; B) UMEIOTCS OpraHU3aIlu-
OHHBIE HaBBIKH (TIOJIEPIKUBACTCS YUCTOTA pabo-
Yero MecTa v MOPsI0K Ha CTOJIe, SKOHOMHO HC-
HOJIb3YIOTCSl PEAKTHBBI).
Komnoksuym | Huzkmii — - He3HaHHe MIPOrpaMMHOT0 MaTepuana;
HEYJIOBIIETBO- - IPA OTBETE BO3HHUKAIOT OIINOKH;
PUTETBHO - 3aTPYyJAHEHUsSI TIPU BBITIOTHEHUH MPAKTHUUECKUX
pabor.
IToporossrii — - YCBOEHHE OCHOBHOI'O MaTepHala,
Y/IOBJIETBOPH- - TIPH OTBETE JIOIYCKAIOTCSI HETOYHOCTH;
TEJIbHO - Y OTBETE HEJIOCTATOYHO MpaBUIIbHBIE (Op-

MYJIHUPOBKU,

- HapyILIECHUE NTOCIEA0BATEIBHOCTH B U3JI0KE-
HHUH IPOTPaMMHOI0 MaTepUaa;

- 3aTPYJHEHUS B BBINOJHEHUU NPAKTUYECKUX
3aJaHNH.

bazoBrii — Xxo0-
pouio

- 3HaHUE MIPOTPAMMHOI0 MaTepHaa;
- TPAaMOTHOE M3JIOKEHUE, 0€3 CYIIeCTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC;

- IPaBWJIbHOE MPUMEHECHHUE TEOPETUUECKHUX 3HA-
HUI;

- BJIaJICHHE HEOOXOJUMBIMU HAaBBIKAMU TPHU BbI-
MOJIHEHUU U IPAaKTHYECKUX 3a4au.

Bricokuit — ot-
JAYHO

- TITy0OKO€ M MMPOYHOE YCBOCHHE MPOTrPaMMHOTO
Mmarepuaia;

- TIOJTHBIE, TTOCIIE/IOBATENFHBIC, TPAMOTHBIE H JIO-
TMYECKU M3JIaraeMble OTBETHI IPH BUI0OM3MEHE-
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HUH 3aJ]aHU;
- CBOOOTHO CTIPABIISIONINECS C MIOCTABJICHHBIMU
3a/1auaMu, 3HaHUSI MaTepHUaa;

- MPaBWJIBHO 0OOCHOBAHHBIE IPUHSTHIC PEIIIe-
HUA,

- BJQJICHHWE PA3HOCTOPOHHMMH HaBBIKAMU U
MIPUEMaMH BBITIOJTHEHUS IPAKTHYECKUX padoT.

KonTposbnas
pabora

Huzknii — ne-

JOIMYyCTHUJI YHCIIO OIIIMOOK U HEAOYETOB IIPEBOC-

yIIOBJIETBOPH- XOJISIIIee HOPMY, TIPH KOTOPO MOKET OBITh BBI-
TEJIBHO CTaBJICHA OIICHKA «3»

IToporossrii — €CIIA CTYAECHT MPaBUWJILHO BBIIIOJIHUI HE MEHEE
yIOBJIETBOPH- TIOJIOBUHBI Pa0OTHI WIIH JOMYCTHIL: He OoJiee
TEJIBHO IBYX TPyOBIX OMKOOK; WK He 00Jiee 0THOM

rpy0oii 1 01HOM HEerpyOOoil OMIMOKHA U OJHOTO
HEeJ0YeTa; UK He 0oJiee IBYX-TPEX HErpyObIx
oImMOO0K; UJIK OJTHON HErpyOOil OIITMOKH U Tpex
HEJ0YCTOB; WK IPU OTCYTCTBUU OIIHUOOK, HO
IPY HAJTMYUHU YETHIPEX-TIATH HEJIOYECTOB.

bazoBrii — Xxo-
porio

CTY/IEHT BBIIIOJHUI pabOTy HOJTHOCTBIO, HO J0-
MyCTUJ B HEl: He Oojiee 0HON Herpy0oii ommo-
KU ¥ OJJHOTO HE/I0ueTa Wi He Oojee AByX HEo-
4eTOB

Bricokuii — ot-
JIAYHO

pabota BeImosHeHa 6e3 OMIMOO0K, yKa3aHbl BCE
pacdeTHbIe (POPMYJIBL, €IUHHLIBI U3MEPEHUs, Oe3
OIIMOOK BBINOIHEHEI MATEMATHYECKHUE PaCUCThbL

VYyeOurle 3a-
agyu

Huzkuit — JIOIYCTUJI YUCIIO OIMOOK M HEJ0YETOB IPEeBOC-
HEYJOBIIETBO- XOJis11lee HOpMY, IPU KOTOPOH MOKET OBbITh BbI-
PUTEIBHO CTaBJICHA OLICHKA «3»

[Toporossrii — CTYACHT IIPaBWJIBHO BBIIIOJHWI HE MEHEE I10J10-
YZIOBJIETBOPH- BUHBI paObOTHI WK IOIYCTHUII: HE OoJee IByX
TEJIBHO rpyObIX OMMOOK; WK He Oosiee 01HOM rpy0oii n

OJTHON Herpy0oil OMMOKN U OJTHOTO HEl0ueTa;
WM He OoJiee IBYX-TpeX HErpyObIX OIIMOOK;
WJIN OJHOM HerpyOoi omuOKH 1 Tpex Hepoue-
TOB; WJIK IPU OTCYTCTBUM OLIMOOK, HO IIPH
HAJIMYUU YEThIPEX-TIATH HELOYETOB.

bazoBrii — Xxo-
pouio

CTYJICHT BBIIMOJIHUII PA0OTy MOJHOCTBIO, HO JIO-
MyCTUJ B HEl: He Oosiee OAHON HerpyOoi omuo-
K{ ¥ OJIHOTO HEJIoueTa WK He OoJiee IByX Hello-
4EeTOB

Bricokuit —
OTJINYHO

paboTa BbITIONIHEHA Oe3 OMHMOO0K, yKa3aHbl BCe
pacueTHble (HOpMyIIbl, €IUHULIBI U3MEpeHus, 0e3
OIIMOOK BBITIOJIHEHBI MATEMATHUECKHUE PACUETHI

Tect

Huzknit — o 60
0amnoB (HeyI0-
BJICTBOPHUTEITb-
HO)

[Toporossrii —
61-75 6amnoB
(ynosnerBopu-
TEJIBHO)

BazoBeiit — 76-

3a BEPHO BBIIIOJIHEHHOE 33JIaHUE TECTUPYEMBII
MoJlyyaeT MaKCHUMaJbHOE KOJMYECTBO O0allios,
MPENyCMOTPEHHOE [UIsl OTOTO 3aJaHusl, 3a He-
BEPHO BBHIMOJHEHHOEe — HOyb Oamsos. Ilocne
MIPOXOXKACHHUS TECTA CYMMUPYIOTCS PE3YyJIbTATHI
BBITIOJTHEHUS BCEX 3aJaHUI.

[TopcunThiBaeTCs MPOLEHT NPABUILHO BBI-
IIOJIHEHHBIX 3aJaHUM TeCTa, IIOCJIE Yero JTOT
MPOLIEHT NEPEBOJAUTCS B OLIEHKY, PYKOBOJCTBY-
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84 OGamioB (X0- | sicb yKa3aHHBIMHU KPUTEPUSIMH OILICHUBAHUSI.
pOIIIO)
Bricokuii — 85-
100 6annoB
(oTsIMyHO)

6.2 IIpomMe:kyTOUHAs aTTeCTALMSA CTYI€HTOB MO JUCHUILINHE

IIpomexxyTouHass arrecranys sBISETCS IPOBEPKOW BCEX 3HAHMUM, HABBIKOB U YMEHMH
CTYACHTOB, IPUOOPETEHHBIX B IIpOLECCE U3YUEHUS TUCHUILIMHBI. POPMOI TPOMEXYTOUHOH aT-
TECTaLUU 110 JUCLUUIUIMHE SBISETCS 3a4€T (C OLEHKOM), SK3aMEH, 3allluTa KypcoBOW padOTBHI.

JUid oueHuBaHUS Pe3yJIbTaTOB OCBOCHUS AMCLMILIMHBI IPUMEHSIOTCA CIEAYIOIUE KPU-
TEPUM OLICHUBAHUSI.

Kpurepun oueHuBaHMsI YCTHOTO 0TBETA HA 3a4eTe (C OLEHKOM)
1 YCTHOI'0 OTBETa HA IK3aMeHe

Ounenka «5» (OTJIMYHO) CTaBUTCS, €CIIU CTYJCHT:

1) moJIHO PacKpBITO COCPIKAHKE MaTepralia OusIeTa;

2) Marepual M3JI0)KEH IPaMOTHO, B ONPECICHHOH JOTMYeCKO# MOCIIe0BaTeIbHOCTH,
TOYHO MCIIOJIb3YETCS TEPMUHOJIOTHS;

3) moka3aHO yMEHHE HILUTIOCTPUPOBATH TEOPETHYCCKUE IMOJOKEHUSI KOHKPETHBIMH IPH-
MepaMHy, IPUMEHATh UX B HOBOH CUTyallUH;

4) mpOIEeMOHCTPHPOBAHO YCBOCHHE paHEEe HM3YYCHHBIX COIYTCTBYIOIIUX BOIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMUYUBOCTh KOMIETCHINI, YMEHUI U HaBBIKOB;

5) oTBeT pPO3ByUAT CAMOCTOATEIBHO, 0€3 HABOASIINX BOIPOCOB;

6) nomyIieHsl O/lHA — JIBE HETOYHOCTHU MPH OCBEIEHUH BTOPOCTEIICHHBIX BOIPOCOB, KO-
TOPBIE UCIIPABJISIFOTCS 110 3aMEYaHMIO;

7) MpaBWJIBHO pElICHA 3a1a4a.

Ouenka «4» (XOpo110) CTaBUTCS, €CIIH:

OTBET CTYZEHTA YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY «5», HO IIPU 3TOM
UMEET OJVH U3 HEIOCTATKOB:

1) B U3JI0’KEHUHU TOMYIICHBI HEOObIIUE POOEIIbI, HE HCKA3UBIIHE CO/ICPKAHUE OTBETA;

2) JOMyIICHBI OJUH — JIBA HEJOYETa MPU OCBEIICHUH OCHOBHOT'O COJEpP)KaHHs OTBETA,
MCIIPABJIEHHBIE 10 3aMEYaHUI0 HK3aMEHATOPA;

3) nomyleHsl OMMOKa WM 0ojiee JBYX HEIOYETOB MPH OCBELICHHMH BTOPOCTEHCHHBIX
BOIPOCOB, KOTOPBIE JIETKO UCIPABIISAIOTCS 10 3aMEYaHUI0 SK3aMEHATOPa;

4) B 3a/1aue JOMYILEHA OIIHOKA.

Ounenka «3» (y10B/J1eTBOPUTEIbHO) CTABUTCS, €CIIU:

1) HemoNHO WJIM HEMOCJEAOBATEILHO PACKPBITO COJCPKAHUE MaTepHasia, HO MOKa3aHO
oOmiee MOHMMaHUE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHMSI, JOCTaTOUHBIE Ul JaJIbHEUIIETro
YCBOEHHS MaTepHaa;

2) UMEITUCh 3aTPyTHECHUS WIH JIOMYIIEHBI OIMOKU B ONMPEICICHUN MMOHATHH, UCIOIb30-
BaHUU TEPMUHOJIOTUH, UCIIPABJICHHBIE MI0CJIE HECKOIBKUX HABOAIINX BOIIPOCOB;

3) mpH HEMOJHOM 3HAHWU TEOPETUYECKOT0 MaTepHaya BbIIBICHA HeJOoCTaTO4Has chop-
MHUPOBAaHHOCTbh KOMIIETEHLIUN, YMEHUI U HAaBBIKOB, CTYACHT HE MOXKET IPUMEHUTH TEOPHIO B HO-
BOM CUTYAIWH;

4) peieHne 3a/1a91 BBI3BIBACT 3aTPyTHEHUSI.

Ouenka «2» (Hey10BJIETBOPUTEJIbHO) CTABUTCS, €CIIU:

1) He pacKpBITO OCHOBHOE COJIep)KaHue yueOHOTO MaTepHaa;

2) oOHapy)XeHO HEe3HAHWE WJIM HEeMOHMMaHHWe OOJIbIIEH WM HauboJiee BaKHOW YacTH
y4eOHOTo MaTepuana;

3) JomyIieHbl OMIMOKH B OMPENeNICHUH TOHSITHH, MPH UCIOJIb30BAHUU TEPMHHOJIOTHH,
KOTOpBIE HE UCIPABIIEHBI IOCIIE HECKOJIBKUX HABOISALINX BOIIPOCOB.

4) He chopMHUPOBAHBI KOMITCTCHIMH, YMCHHUS 1 HABBIKH;
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5) 3ajaya He pereHa.

Kpurtepun oneHuBanus KypcoBoii padboTbl

AHanu3 pe3yJabTaToB KypcoBOil pabOThI IPOBOJUTCS 10 CIEAYIOMIUM KPUTEPUSIM:

1. HaBbIKM caMOCTOSITETLHON paOOThI C MaTepUAIaMU HCCIIEJOBAHUSI.

2. YMeHue npaBuiIbHO IPUMEHSATh METO/IbI UCCIIeI0OBAHUSI.

3. YMeHue rpaMOTHO HHTEPIIPETUPOBATH MOJIyUYECHHBIC PE3yIbTAThI.

4. CriocoOHOCTh OCYIIECTBIATh HEOOXOAMMBIE PacyeThl, MOIy4YaTh pe3yibTaThl U rpa-
MOTHO HM3J1araTh X B OTYETHOW JOKYMEHTAI1H.

5. YMeHue BBISIBUTH MPOOJIEMY, MPEUIOKHUTh CIIOCOOBI €€ pa3pelieHus, yMEHUE AeNaTh
BBIBO/JIBI.

6. YMeHnune opopMUTH UTOTOBBIN OTYET B COOTBETCTBUU CO CTaHJAPTHBIMHU TPEOOBaHUS-
MHU.

7. Ymenue paboTaTh ¢ TUTEPATypPOid, CIIOJIb30BATh IEPBOMCTOYHUKH.

[Tynktsl ¢ 1 mo 7 natot 10 50 % BKI1a/1a B UTOTOBYIO OLIEHKY CTYJICHTA.

8. YMeHue 3anuimarh pe3yabTaThl CBOCH paboThl, IPaMOTHOE ITOCTPOCHHUE PEUU, UCIIONb-
30BaHUE IIPU BBICTYIIJIEHUH CIIEHUAIIbHBIX TEPMHUHOB.

9. CriocoOHOCTh KPAaTKO M HATJISTHO U3JI0KHUTh PE3YNIbTAThl PaOOTHI.

[Tynkrsr 7,8 gatot 10 35 % BKIIaga B UTOTOBYIO OIIEHKY CTY/ICHTA.

10. YpoBeHb caMOCTOSITENILHOCTH, TBOPYECKON aKTUBHOCTU M OPUTHHAIIBHOCTH TIPH BbI-
IIOJIHEHUU pabOThI.

11. BeicTynieHusi Ha KOH(pEepeHIUAX U MOJATOTOBKA K MyOIUKAIlMU TE3UCOB ISl MeYaTH
10 UTOTaM paboTBHI.

[Tynktet 8 — 11 marot 10 15 % BKI1aga B UTOTOBYIO OLIEHKY CTYJICHTA.

OueHka S (0OTJIMYHO) CTAaBUTCS, CCIIH:

® CTYJEHT B CPOK, B IIOJJHOM 00BbEME U Ha BHICOKOM YPOBHE BBIIIOJHII KYPCOBYIO pado-
Ty;

e TeMma, 3asBJICHHAs] B paboTe, pacKphbITa MOJTHOCTHIO, BCE BBIBOABI CTY/IEHTA MOATBEP-
JKJCHBI MaTepUalaMy UCCIICIOBAHMSI U pacueTaMu;

e TIpU 3alIUTE W HANMCAHUM PabOTHI CTYJIEHT MPOJEMOHCTPUPOBAI BBILICHIEPEUNCIICH-
HbI€ HAaBbIKU U YMEHUS;

® OTYET MOATOTOBJIEH B COOTBETCTBUHU C MIPEIBABISEMBIMU TPEOOBAHUSIMH.

Ounenka 4 (X0po1Io) CTaBUTCS, €CIIN:

® CTYJEHT BBINOJHWI KypCOBYIO pabOTy ¢ HE3HAUUTEIbHBIMH 3aMeUaHUsIMU, ObUT MEHee
CaMOCTOSITENIEH U UHUIIMATUBEH;

e Tema paboThl pacKpbITa, HO BBIBOJIbI HOCSIT TIOBEPXHOCTHBIIM XapakTep;

® [paKTHYECKHE MaTepuaibl 00paboTaHbl HE MOJTHOCTBIO.

Ounenka 3 (y10BJI€TBOPHTEIbHO) CTABUTCS, ECIIN:

® CTYyJIEHTY, KOTOPBIN JOMyCKaj MPOCYEThl U OMIMOKU B paboTe;

® HE MOJHOCTBHIO PACKPbUI 3asIBICHHYIO TEMY;

e Jiena MOBEPXHOCTHBIE BHIBOBI

e ;1200 IPOJAEMOHCTPUPOBAIT AHATTUTUYECKHE CIIOCOOHOCTH M HaBBIKU pabOTHI C TEOpe-
TUYECKUMHU UCTOYHHUKAMH.

Ouenka 2 (Hey10BJI€TBOPUTEIbHO) CTABUTCS, €CIIH:

® CTYJEHT HE BBINOJIHWI KYPCOBYIO paboTy, JIMOO BBIMOIHUI C TPYyOBIMU HAPYIICHUSMU
TpeOOBaHUH;

® HE pacKphlI 3asBICHHYIO TEMY;

® HE BBINOJHWI IPAKTUYECKON YaCTH PabOTHI.

6.3 Tunosble KOHTPOJIbHBIC 3aJaHUA HJIX UHBIC MAaTCPHAJIbI, HCOﬁXOI{I/IMbIe AJI OHE€HKH
PE3yJbTAaTOB OCBOCHUSA TUCHUIIIMHBI

TPEBOBAHUS K ®OPME OTUETA 110 IABOPATOPHOM PABOTE
JlabopaTopnasi padora Ne 1
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Texnuka 6e3onacnocmu npu padvome ¢ 1adoopamopuu opzanudeckoit xumuu. Ilpasuna eéeoe-
HUA 1a60pamopHo2o JHcypHaa.
®opma oryera. OTUeT AOKEH OBITh NPEICTABICH B BUAE KOHCIIEKTA.
KoHTpoJibHbIE BONIPOCHI:
1. Ha3oBure o01mue npaBuiia MOBEACHUS B XUMUYECKOH J1a00paTOpUH.
2. [lepeuncnure npaBuia pabOTHI C KUCIOTAMH H IIETOYaMHU.
3. KakoBs!I ipaBuia paboTel ¢ 0c000 OMACHBIMU M TOKCUYHBIMU BEILIECTBAMU ?
4. Kaky1o epByI0 MOMOIIb HEO0X0IMMO OKa3bIBaTh MPU 0XKOTAX M OTPABIICHUIX ?
5. Kakyo XMMHYecKyIo MOCYyy MCIOJIB3YIOT NpHU paboTe B J1a00paTOpUM OPraHUYECKOM
XMMHHU ¥ KaKOBBI MpaBHJia 0OpaIeHus ¢ Heit?
JlabGoparopHasi padora Ne 2
Metoabl Bblie1eHHS M OYMCTKH OPraHNYecKUX cOeIHHeHH
®opma oTuera. OTUET JOKEH COJlEpKaTh Ha3BaHUE, LieNb PabOThl, PEAKTUBBI U 000pPY-
JIOBaHUE, OTMCAaHUE X0J1a paboThl, HAOIIOACHUS, YpaBHEHHS PEaKIIHii, BBIBOJbI.
KoHTposibHbIE BOIPOCHI:
1. Kakue puznueckue MeTo b ACHTH(PHUKAIINN BEIIECTB UCIOIB3YIOT B J1a00OPaTOpUu Op-
TaHUYECKON XUMUU?
2. IIpu xakoil TemriepaType UCIIOJIb3YIOT BOJASHOW 0OpaTHBIN XONIOAMIBHUK?
3. Kaxkoif crioco0® HarpeBaHusi IPUMEHSIETCS PU KUIISTYUEHUH JIETKOBOCIUIAMEHSFOIINUXCS
KUAKoCcTEN?
4. IIpuBeauTte NOpPALOK NPOBEACHUS IEPEKPUCTATUIN3ALIMH.
5. Ha ueM ocHOBaH IpUHLKIT KPUCTAJUIM3ALMH BELLIECTB?
6. Ilepeuncnure ycioBus noadopa pacTBOPUTEIIS IPU KPUCTATU3ALMH.
7. Onumute npubopHoe oopmiIeHUE ISl TPOBEACHUS IEPEKPUCTAILTUZANH U3 H-
TeKCaHa; U3 BOJbI; U3 IUOKCaHa.
8. Kak npu kpucramim3anuy nojiyduTb Haubosee KpynHble KpUCTauIbl?
9. Ecnu uia nepexpucramiuzanuu Bamiero coefuHeHNs OAXOIAT 3TaHO, XJI0po(opM U
BOJIa, TO KaKOW U3 3TUX pacTBOpUTeNeil Brl BbIOMpuUTE 17151 paboThI?
10. Pacckaxkute 0 mopsiike ¥ Mepax 0e301acHOCTH Ipu GHIBTPOBAHUU IIPU OMOILU BO
ponku broxHepa u kos16s1 byH3eHa.
JlaGopaTopHas pa6ora Ne 3
Onpenenenue TemMnepaTypsl IUIaBJIeHUs], TEMIIEPATYPbI KUIIEHUS U TIOKa3aTeJs npe-
JIOMJICHHS BellecTB
dopma otuera. OTUET JOJKEH COJIEPKATh HA3BaHUE, 11€7Tb PAOOTHI, PEaKTUBBI U 000PY-
JIOBaHUE, ONMMCaHUE X0Ja paboThl, HAOIIOAEHUS, YpaBHEHHs pEaKI1ii, BBIBO/BI.
KoHnTpoJsibHbIE BONPOCHI:
1) Ins XapakTepuCTUKU KaKUX OPraHUYECKUX BEIIECTB Hanbonee Bakubl Tkum. u Np20?
2) Yro Takoe TemmnepaTypa KuneHus?
3) Kakum MeTo/10M MOKHO ONpPEAEIUTh TEMIIEPATYpPy KUIIEHUS ?
4) B xakoMm HHTepBasie TEMIEPATyp AOKHO MEPErOHATHCS YHCTOE BEIIECTBO?
5) Kak Brnusier Ha Tyun. HaNUUKMe npuMecei u gaBneHue?
6) PucyHok npubopa /yist MeperoHKy MOJTyMUKPOKOJIUYECTB BEIIECTB
7) Kak nomxkHa OBITh 3al0JIHEHA ITeperoHHas Kojoa?
8) 3aueM HyXHBI «KHMATIIBHUKN» ? Korma ux ciemyer BHOCUTH?
9) Kak ycTaHOBUTBH TEPMOMETp NPH NEpPETOHKe?
10) B xakoM cityyae BHOCUTCSI TONIPAaBKa Ha BHICTYMAIOMIUN CTOJIOUK pTYTH?
11) Ha xakom 3Tare neperoHKy Hy>KHO U3MepHUTh TKuI. BeriecTBa?
12) Yto npencranisieT co60i moka3aTelb MpeoMIIeHus ?
13) Kak Ha3biBaeTcst IpUOOP LIS ONIPEICTICHNUS TIOKa3aTes IPeIIOMIICHUS ?
14) Kak Temneparypa BIUSET Ha TOKa3aTelb MPEJIOMICHUS?
JlabopaTopnasi paGora Ne 4
KauecTBeHHBIN 3JIeMEHTHBIN AaHAJIM3 OPraHNYECKUX COeIMHEeHHU
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®opma oTueta. OTUET AOKEH COJIEPKaTh HA3BaHUE, 11e)Ib PabOThI, peaKTUBHI U 000PY-
JIOBaHUE, OTMCAaHUE X0J1a paboThl, HAOIIOACHUS, YpaBHEHH PEaKIIHii, BBIBOJIbI.
KoHTposibHbIEe BOIPOCHI:
1. Kak nelicTByeT HarpeBaHue Ha OPraHUYeCKUE BEIecTBa?
2. Kak neiicTByroT paz0aBieHHas U KOHIICHTPUPOBAHHAS cepHasi KUCIOThl HA OpraHuye-
CKHE COEeIMHEHUs?
3. [Touemy GeH30J1 TOPUT CUIBLHO KONTAUIMM I1aMmeHeM? OTBET MOATBEPAUTE PacUETaMH.
4. YTo npouCXOauT NpU JEHCTBUM OKHCIIUTENIEH HA OPraHUYECKUE COCTUHECHUS?
5. Kak 06HapyXuTh a30T, cepy, XJIOP B OPraHUYECKUX COCTUHEHUSAX?
JlabopaTopnasi paGora Ne §
AJIKaHBI
®opma otuera.OTUET NOHKEH COACPKATh HA3BaHUE, 11€JIb PabOThI, pEaKTUBBI U 000pY-
JIOBaHME, ONHMCaHUE Xoja paboThl, PUCYHOK IpuOopa s IMOJYYeHUS METaHa, HaOIIOJACHHUS,
YpaBHEHHUS peaKuil, MEXaHU3MbI, BHIBOJIBI.
KoHTpo/ibHbIE BONIPOCHI:
1. Kak monmyyaroT MeTaH B 1aboparopun’?
2. Kak otHOoCcHTCS MeTaH K OpOMHOH BOJ€ U K BOJHOMY PAacTBOPY IEpMaHraHata Kajlus
(npu xomHaTHOM Temnepatype)? [loueMy npu ropeHun MeTaHa He oOpa3yercs caxa?
3. Urto obpasyeTcs npu ropeHuH MeTaHa B mapax 6poma?
4. Kak n1elicTBYIOT Ha KUJKUE aJIKaHbl KOHIIECHTPUPOBAHHBIE a30THAsI U CEpPHAst KUCIIOTHI?
5. KakoB xapakTtep ropenus xuakux ajkaHoB? [louemy?
JladopaTopHas padora Ne6
AJIKeHbI
®opma otuera.OTUET NOHKEH COACPKATh HA3BaHUE, 11€JIb PabOThI, PEaKTUBBI U 000pY-
JIOBaHME, OMHCAHHE XO0Ja palOoThl, PUCYHOK MPUOOpA sl MOJy4YEHHUsS J3TUJICHA, HAONIOJCHUS,
YpaBHEHHUS peaKkuil, MEXaHU3MBbI,BbIBO/IbI.
KoHTposibHbIE BOPOCHI:
1. Kak momy4ator 3teH B tabopatopun?Kakue moO0oYHbIC PEaKIiy IPH 3TOM BO3MOKHBI?
Kakyto poib BBIMOJIHSIET KOHLIIEHTPUPOBAHHAS CepHAasi KUCIOTa?
2. Kak neficTBYyIOT Ha 9TUJIEH OpOMHas BOJia M BOJHBINA PacTBOp MepMaHTraHaTa Kajus?
3. Kak oTHOCATCA KUAKUE aJTKEHBI K MSTKUM OKHCIUTEISAM?
4. CpaBHHUTE XapaKTep FOpEeHUs 3T€HA U )KUJKUX aJIKEHOB?
JlaGopaTopHas pa6ora Ne 7
AJIKUHBI
®opma oTuera. OTUET JOKEH COJlEpKaTh Ha3BaHUE, L1eNIb PabOThl, PEaKTUBBI U 000DPY-
JIOBaHME, OTHCAaHUE X0Aa paboThl, pPUCYHOK NMPUOOpPA JUIs MOJIyYEeHHUs alleTHIIeHa, Hab0IeHuS,
YPaBHEHHUs peaKLUil, MEXaHU3MBbI,BbIBOIBI.
KoHTpoJibHbIE BONIPOCHI:
1. Kak monyyaroT aneTuiieH B 1aboparopun?
2. [loueMy areTuseH ropuT KOOTSIIUM IIaMeHeM ?
3. Ilouemy oOecrBeunBaHre OPOMHON BOJBI AllETHJIEHOM IPOUCXOIUT MEUIEHHEe, YeM
TUIIEHOM?
4. ITouemy areTusieH cniocooeH o0pa3oBbIBATh COIU?
JlabGoparopHas padora Ne 8
I'asiorenonpousBoanbie aJIM(paTHYIECKUX YIJIeBOI0POAOB
®opma otyera.OTUET NODKEH COACP)KATh HA3BaHUE, II€JIb PabOThI, PEaKTUBBI U 000PY-
JIOBaHUE, OMMCAHUE XO0Jla PabOThI, PUCYHOK NpUOOpa [uId MmosyuyeHust OpomMdTaHa,HaOII0IeHUS,
YpaBHEHHUS peakiuil, MEXaHU3MBbI,BbIBO/IbI.
KoHTpoJsibHbIE BONIPOCHI:
1. Kak momyuatot xjopaTaH B jaboparopuu?
2. Kak nomnyudator OpomdTan B aboparopun? Kakue moGo4YHbIe peakluu MpH 3TOM Ipo-
TEKaroT?



89

3. Kakwue BemecTBa MmoaydaroTcsi IpH IIEJIOYHOM TUIpoin3e xjopodopma? Kak mokazath
ux oOpazoBanue?
JlabGoparopHuasi padora Ne 9
CnupTsl ¥ npocThie 3PUpbI
®opma otyera. OTUET JOHKEH COJepKaTh Ha3BaHUE, LeIb Pa0OThI, PEaKTUBBI U 000PY-
JIOBaHUE, OTMCAaHUE X0/a paboThl, HAOIIOACHUS, YPAaBHEHHSI PEaKIIN, MEXaHU3MBbI, BHIBOIBI.
KoHTposibHbIE BOIPOCHI:
1. Tlouemy HM3IIME COMPTHI XOPOLIO PAacTBOPSIOTCS B Bojae? Kak m3MeHsercs pacTBOpuU-
MOCTb CIUPTOB C YBEJIUYEHUE MOJIEKYJIIPHOU Macchl?
2. [loueMy pacTBOpbI CIUPTOB HE U3MEHAIOT OKPaCKy UHIUKATOPOB?
3. Kakoii mporuiecc Ha3bIBalOT «abcomoTupoBanueM»? Kakue BeriecTBa MOXHO HCIIONb-
30BaTh Ui a0COIOTUPOBAHUS CIUPTOB?
4. YTo Takoe «BbICAIIUBAHUE)?
5. Kak u3MeHsI0TCsl KUCTIOTHBIE CBOMCTBA CIIUPTOB B TOMOJIOTHYECKOM psity?
6. Kakue mpoaykTsl 00pa3yroTcsi Ipu OKHCIeHUH cnupToB? Kakue OKHCIUTENn MOXKHO
UCIIOJIb30BaTh?
JlabopaTopnasi padora Ne 10
MHoroaromHblie CIUPTHI, MPOCThIE 3PUPDI, C10:KHbIE I(PHUPHI MUHEPATBbHBIX KHCJIOT
®opma otuyera.OTUET IOJDKEH COAEpKATh HA3BaHHE, 11e]Ib Pa0OThI, PEAKTUBBI U 000PY-
JI0OBaHMeE, ONMCAaHNE X0a paboThl, HAOIIOEHUS, YPAaBHEHUS PEaKUii, BBIBObI.
KonTposbHbIe BONIPOCHI:
1. IlpuBeauTe ypaBHEHHE peakui 00pa30BaHUs AUITHIOBOTO 3dupa.
2. Hanumure ypaBHEHHs peakifii oOpa3oBaHUs STHUICEPHON KUCIOTHI U OapueBoil comu
ATUIICEPHON KUCIIOTBI.
3. Hanummre ypaBHeHUs peakiuii 00pa3oBaHus STUIOBOTO 3(upa OOpHOIT KUCIOTHI.
4. Kak XUMHUYECKUM IYTEM OTIMYUTH OJTHO- U MHOTOATOMHBIN cIUPT?
JlabopaTopHasi padora Ne 11
ApoMaTnyecKHe yrijieBol0poabl
®opma otyera. OTUET JOHKEH COEpkKaTh HA3BaHUE, 1IeIb Pa0OThI, PEaKTUBBI U 000PY-
JIOBaHWE, OMHMCAaHUE X0a padoThl, HAOIIOICHHUS, YPAaBHEHUS PEAKIIHM, BBIBOIBI.
KoHTpoJsibHbIE BONIPOCHI:
1. Kak B mabopaTopuu mnoiydarot 0eH3051?
2. O0BscHUTE NPUYMHY PA3IMYHOIO OTHOLIEHHUs O€H30J1a M TOJTyOJIa K IepMaHraHaTy KaJjus.
3. Hanumure ypaBHEHUE peakiuu OpoMUpoBaHus OeH3051a, 00BICHUTE MPOUCXOIAIINE U3MEHE-
Hus. Kakue n3omepsl MOTYT MOJIy4UTHCS NPH JanbHelmeM OpoMupoBaHun 6pomOeH3oa?
4. PaccMoTpuTEe MEXaHU3M peakiuu OpomupoBaHus Tonyosia. OOBACHUTE pOJib KaTaau3aTopa u
OpPHUEHTHPYIOLIEE BIUSIHUE ATKUIBHBIX PAUKAIOB B PEAKIUAX 3JIEKTPOPUIBHOIO 3aMELCHHS C
TOYKH 3PEHHUS CTATHYECKOT0 ¥ IMHAMUYECKOI0 MO/IX0/I0B.
5. Hanummre ypaBHeHHe HUTpoBaHUs OeH30i1a. KakoBa posb cepHOIl KUCIOTHI TPU HUTPOBAHUHU
apOMAaTUYECKUX COCAMHEHUN?
6. Caenaiite BbIBOJ O JIETKOCTH CYJIb(MUPOBAHUS PA3TUUYHBIX APOMATHUECKUX YTII€BOAOPOI0B.
OO0BsicHUTE BIUSHUE aJTKUIILHOTO pajiuKaia Ha CylIb(hUpOBaHUE TOIYOJIa.
JlabopaTopnasi paGora Ne 12
DeHOoJIbI
®opma oTuyeTa.OTUET TOJDKEH COZEPKAaTh Ha3BaHUE, LIeNb PabOThl, pEaKTUBHI U 000PY-
JIOBaHMeE, ONHMCAaHNE X0a paboThl, HAOIIOEHUS, YPaBHEHUS PeaKUii, BBIBODI.
KoHTpoJsibHbIE BONIPOCHI:
1. Hanumure ypaBHEeHHs B3auMoiedcTBUs (peHooB ¢ xyopuaom xenesa (III). Yem o006b-
SCHAETCS NOSIBIIEHUE SIPKOW OKpAacKu?
2. Hanmmute ypaBHEeHUE peakiuuu oOpa3oBaHus GeHonsra HaTpus. OOBsICHUTE TPUIHHY
MOMYTHEHHS] CMECH IIPU PEAKLIUU C CEPHOU KHCIIOTOM.
3. Hanumure ypaBHeHue peakiuu OpomupoBanus (penona. CpaBHUTE JETKOCTh OpOMHU-
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poBanus (heHoma, 6eH30J1a U TOJTYOJIa.

4. HanumuTe ypaBHEHHE pEakIMM HUTPOBaHHS (peHOJa MPU MOIYYCHUH HMHKPUHOBOMH
KHUCIIOTHI.

5. Hanummre ypaBHeHue cynbdupoBanus genona. Kakoro tuma sta peakuus?

JlaGoparopHasi padora Ne 13

ApoMaTHyecKHe YrjieBoI0PO/ibl ¢ KOH/ICHCHPOBAHHBIMHM U HEKOH/ICHCHPOBAHHBIMH

0€eH30JIbHBIMHU SAIPAMU

®opma otuera.OTUET NOHKEH COACPKATh HA3BaHUE, 11€JIb PabOThI, pEaKTUBBI U 000pY-
JIOBaHME, OMKMCAaHKE X0a paboThl, HAOIIOCHUS, YPAaBHEHUS PEaKIUii, BBIBODI.

KoHTpoJibHbIE BONIPOCHI:

1. Hanmummre ypaBHEeHUsI HUTPOBaHUS U cyibpupoBanus HadranuHa. OObICHUTE BIHS-
HUE TEMIEpaTypbl PEaKIMHU HAa MECTO BCTYIUICHHUS CyIb(OTrpYyMIbl B apOMaTHYECKOE KOJIBIIO
HadTamuHa.

2. C noMOIIIbI0 KaKUX PEAKIMiA MOKHO PAa3IU4UTh 0-U B-HadTONIBI?

3. HanumuTe ypaBHEHHE peakIuu ruapokcuaa Hatpus ¢ Hadromamu. Kakue cBoiicTBa
nposBiIsgeT HaTON B 3TOM peakuun?

4. HanuiuTe ypaBHEHUE PeakIMy OCH30UIMPOBAaHUS W auuinpoBaHus B-nadromna. Ka-
KOBa pOJIb TUAPOKCUIA HATPUSI B 3TUX PEAKLUAX?

5. Hanumurte ypaBHEHUE peaklid HUTPOBAHUS aHTpalleHa.

6. Hanummre cxembl peakliuii OKUCIIEHUS aHTPalleHa U BOCCTAHOBJIEHUS aHTPAXUHOHA.

JlabopaTopnasi padora Ne 14
AJibieruibl M KeTOHbI

®opma otyeTa.OTUET IOJDKEH COAEpkKATh HA3BaHHE, 1Ie]Ib Pa0OThI, PEAKTUBBI U 000PY-

JIOBaHMeE, ONMCAHNE X0a paboThl, HAOIIOCHUS, YPAaBHEHUS PEaKUii, BBIBODI.
KoHTposibHbIE BONPOCHI:

1. Hanumure ypaBHEHUE peaklUy OKHCIEHUS 3TUIOBOIO CIUPTA B YKCYCHBIN allbJI€rH]l
okcuaoM meau (I1). C moMoIipio Kakux peakiuii MOKHO JToKa3aTh o0pa3oBaHue ajbaeruaa?

2. C noMo1IpI0 KaKoH peakuy MoIy4yaroT alleToH B JIabopaTopuu?

3. Hanumure ypaBHEeHHE peakiuu aleToHa ¢ THApocyibPuToM HaTpus. BozmoxkHa nu
peakuus ¢ METHJIITHIKETOHOM WJIH TUITHIIKETOHOM?

4. Hanmmre ypaBHEHHUs peakiuil oOpa3oBaHusl aMMUAYHOTO pacTBOpa TMAPOKCHIA ce-
pebpa u okucieHus: uM GopMalbIeruaa 10 MypaBbUHON KUCIOTHI. [Togbepute koapduimeHTsI.
Berynaer nu B 3Ty peakluio aleTOH U APYTHUe KETOHbI?

5. Kakue coequHeHs: MeU UMEIOT TOIy0yIo, KENTyI0 U KpacHyto okpacky? Hanummrte
ypaBHEHHE peakiM OKucieHus ¢popmanbaeruia rugpokcuaom meau (II) B MmypaBbuHyI0 Kucio-
Ty. [lonOepure kor3hHULIHEHTHI.

JlabopaTopnasi padora Ne 15
MoHokap0OHOBbBIE KHCJI0ThI

®opma oTuyeTa.OTUET TOJDKEH COZEPKATh HAa3BaHUE, LIeNIb PabOThl, pEaKTUBHI U 000PY-

JIOBaHWeE, OMHMCaHUe Xoa padoThl, HAOIIOICHHS, YPAaBHEHUS PEAKIIHM, BBIBOIBI.
KoHTpoJsibHbIE BONIPOCHI:

1. OxapakrepusyiiTe pacTBOPUMOCTb KapOOHOBBIX KHUCJIOT B BOJE U OpPraHMYECKHUX pac-
TBOPUTEIIAX.

2. HanummTe ypaBHEHHE peaklMU MOJTYYEHUS MYyPaBbHUHOW KHCIOTHI THJIPOIU3OM XJIO-
podopma. C MOMOIIBIO KAKOTO peakTHBa MOKHO €€ OOHApYKHUTh B pacTBOpe?

3. Kak B mabopaTopuu mMoay4daroT YKCYCHYIO KHUCIIOTY?

4. Hanumure ypaBHEHUS peakLMi, MOATBEP)KIAIOIINE KUCIOTHBIE CBOMCTBA YKCYCHOM
KHCIIOTBI.

5. Hanummre ypaBHEHUE peakliuy I'MIpOIN3a Mblia.

7. Hanumure ypaBHEeHUE peakliuy dTepuduKay yKCycHoM KuciaoTel. Kak Ha3biBaeTcs
oOpartHas peakius?

JlaGoparopHasi padora Ne 16
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JAunkapOoHOBbIE KHCJIOTHI

®opma oTyeTa.OTUET NOJDKEH COJEPKATh HA3BaHUE, LIENb PadOThI, pEaKTUBHI U 000PY-

JIOBaHME, OMKMCAaHKE X0a paboThl, HAOIIOCHUS, YPAaBHEHUS PEaKIUii, BBIBODI.
KoHTpoJibHbIE BONIPOCHI:

1. Hanumure ypaBHEeHUE peakliui TEPMUUECKOTO pasiioskeHus (opMuara HaTpusl.

2. HanummTe ypaBHEHHE peaklii pa3ioXKeHHs OKcaslaTa KajabLUs U €ro pa3jiokeHue co-
JSTHOM KHUCIIOTOM.

3. Hanumwure ypaBHEHUs peakiuii oOpa3oBaHus coyell (KHCIONH M CpeaHeil) IMaBeseBOi
KHCJIOTBI.

4. Hanummre ypaBHEHMsI peakLUi: pa3oKeHHs 1AaBEJIEBOM KUCIOTHI IPU HArPEBaHUH,
okcupa yraeponaa (IV) ¢ u3BecTkoBoi BOJOM.

5. Hanmmnre ypaBHEeHUe peakuy LIaBEIeBOM KUCIOTHI IEPMAHTAHATOM KaJIUs.

JlaGoparopHasi padora Ne 17
HenpenenbHble KapOOHOBBIE KHCJIOTHI H KUPBI

®opma otyera. OTUET JOJKEH COJIEPKaTh Ha3BaHUE, 11eTb pabOThl, PeaKTUBBI HOOOPY-

JIOBaHUE, OTMHMCAaHUE X0/1a paboThl, HAOIIOACHNUS, YPaBHEHHS pEaKIfii, MEXaHNU3MbI, BBIBOJIBI.
KoHTposibHbIE BONPOCHI:

1. C nmomompio KaKuX peakifii MOKHO JI0Ka3aTh HEMPEACIbHOCTh KUPOB?

2. HanuimuTe ypaBHEHHE peakI[Uy MPUCOECTUHEHUS OpoMa K TPUIMHOJICHHY.

3. B Kakumx pacTBOpHTENSIX MAacio pacTBOpsieTcs? YBEIHMUMBACTCS JIM PACTBOPHUMOCTD

Macja Ipu HarpeBaHuu?
JladopaTopnasi padora Ne 18
I'mapoxkcukap00OHOBBIE KHCI0THI

dopma otuera.OTUET NOHKEH COACPKATh HA3BaHUE, 11€JIb PabOThI, pEaKTUBBI U 000PY-

JIOBaHME, OMKCAaHUE X0a paboThl, HAOIIOICHNS, YPAaBHEHUS PEAKIUil, BBIBODI.
KoHTpoJibHbIE BONIPOCHI:

1. CpaBHUTE KUCIOTHBIE CBOMCTBA BBIAAHHBIX BaM KUCJIOT. OTBET apryMEHTUPYMITE.

2. Hanmumnre ypaBHeHHE peakiun oOpa3oBaHus MojiouyHOKHcioro xenesa (1) (srakrata
xenesa). Kakoe mpaktuueckoe 3HaU€HUE UMEET 3Ta peakuus?

3. HanumuTte ypaBHEHHE PEaKIMH Pa3IOKEHHUS MOJIOYHON KHUCIOThl KOHIEHTPUPOBAH-
HOW cepHOM KHcnoToi. Kakne BeniecTsa TOJKHBI TOJIyYUTHCS ITPH HATPEBAHUM C CEPHON KHUCIIO-
TOM O - OKCUMACIISIHOW KUCIIOTHI?

4. HanumuTe ypaBHEHUE peakui U 0OBbsACHUTE, IOYEMY TOSBISETCS OKpacka B MPOOHp-
K€ C pacTBOPOM (PYKCHHCEPHUCTONU KHCIIOTHI.

5. Hanmumure ypaBHeHHe peakuMu oOpa30BaHUs KUCIOW M CpeJHel cojeil BUHHOM Kuc-
JIOTHI.

6. Hanumure ypaBHeHHs peakiuii: oOpasoBanus runpokcuna menu (II) m B3aumoneii-
CTBUSI CETHETOBOM comu ¢ runpokcuaom meau (II).

JlabopaTopnasi padora Ne 19
AMMHBI

®opma otyera. OTUET JOKEH COJEPKATh HA3BaHUE, 11€7b PaOOThI, PEaKTUBBI U 000pY-

JIOBaHWE, OMHMCAaHUE X0a padoThl, HAOIIOICHHUS, YPAaBHEHUS PEAKIIHM, BBIBOIBI.
KoHTpoJsibHbBIE BONIPOCHI:

1. Hanumure ypaBHEHUs peakdii BOCCTAHOBJICHHS alleTaMua BOJOPOIOM.

2. Hanumre ypaBHEHHUs1 peakluii: oOpa3oBaHMe METUIAMHMHA U3 XJIOpHJIa METHIaMMO-
HUS ¥ TUAPOKCUA HATPHsl, TOPEHUE METUIIaMUHA, B3aUMO/JIEHCTBUE METUIIAMIHA C BOJAOH.

3. Hanumwure ypaBHeHus: peakuuid: odpazoBanue nzonurpuia (CH3N=C:) npu B3aumo-
JNEeNCTBUM METUJIaMHHA, XJopogopMa U THAPOKCHAA Kajus; TUAPOJIN3 U30HUTPUIIA B MPUCYT-
CTBUU COJISTHOM KHMCIIOTBHI.

4. Hanmuimure ypaBHEHUs peakiuii 00pa30BaHUs U PA3JIOKEHUS COJIeH aHWIMHA.

JlabopaTopnasi padora Ne 20
Jnazo- u azocoeqMHEHUA
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®opma otyera. OTUET JOHKEH COJEepKaTh Ha3BaHUE, LeIb Pa0OThI, PEaKTUBBI U 000PY-

JIOBaHKE, OMHMCAHNE X0a pabOThI, HAOIIOICHUS, YPABHCHHSI PEaKIIUi, BBIBOIBI.
KoHTposibHbIE BONIPOCHI:

1. Hanumure ypaBHeHUE peaklMu JMa30TUpPOBaHUsA aHWIMHA. Paccmorpute mexa-
HU3M PEAKLHUU.

2. Hanumure ypaBHEHHs CIEIyIOIIMX pPEaKIuil: MOJydeHHe HON0CeH3071a M B3aUMOJCH-
CTBHE MOYEBHHBI C a30THCTON Kucinotoi. Kakoit ra3 npu stom Beiaensercs? [louemy Henb3s no-
MyCKaTh M30BITKA a30THCTOM KUCIIOTHI B PEaKIIMOHHOM cpene?

3. HanuimuTe ypaBHEHHE peakluy IMOJYyYEHUS METUIIOBOrO OpaH:keBoro. OObsICHUTE Me-
xaHu3M peakuud. Haiinure oObsicHEHHE M3MEHEHHMIO OKpacKu B 3aBUCHUMOCTH OT pH cpenbl.
Hanumure cTpoeHre MOJIEKYJIbl KpacUTENs B KUCIION U IIEJIOYHON Cpejie.

JlaGopaTopnas paGora Ne 21
AMHMHOKHCJIOTBI

®opma otyera. OTUET JODKEH COJEPKATH HA3BaHUE, 11€Tb PaOOTHI, PEAKTUBBI H 000PY-

JIOBaHME, OMKMCAaHNE X0a paboThl, HAOIIOACHUS, YPABHEHUS PEAKIIUi, BBIBOIBI.
KounTpoJibHbIE BONPOCHI:

1. Hamummre ypaBHEeHUs peakiuii aMUHOYKCYCHOM KHCIOTHI ¢ 1 Mosb opmanbaeruia
(o6pazoBanrue N-MOHOOKCUMETHIIAMUHOYKCYCHOM KHUCJIOTHI) U ¢ 2 MoJib ¢opmainbaeruaa (odpa-
3oBaHue N,N-THOKCUAUMETUIAMUHOYKCYCHOM KUCIIOTHI).

2. Hanmmmre ypaBHEHHE peakiu 0Opa30BaHMs KOMIUIEKCHOW MEIHOH CONM aMUHOYK-
CYyCHOU KHUCJIOTHI.

3. Hanumure ypaBHEHUE peakliid aMUHOYKCYCHOW KHUCIIOTBI C @30TUCTON KHCIOTOM.

JlaGopaTopHasi padora Ne 22
Monocaxapuabl

®opma oTuera. OTYET IOJKEH COJIEPKaTh HA3BaHUE, 1IeNIb pabOThI, pEaKTUBLI U 000pY10-

BaHME, ONTMCAHUE X0/1a PaOOThI, HAOIIOICHHUS, BHIBOJIBI.
KoHTpoJibHbIE BOIPOCHI:

1. Hanummre ypaBHEHHE PEaKIIUU TJIFOKO3bl KAaK MHOTOATOMHOTO CITUPTAa C THAPOKCUIOM
meau (II).Hanumure ypaBHeHHE peakIMU OKHUCICHHS TJIIOKO3bI B TIIFOKOHOBYIO KHCIIOTY THII-
poxcuaoMm meau (I1).

2. Iouemy rmroko3a (M Jpyrue MOHOCaxXapHbl) HE JaeT HEKOTOPBIX peakiuil Ha KapOo-
HWIbHBIE Tpynnbl? Hanpumep, oHa He pearupyeT ¢ (pyKCMHCEPHUCTOW KHMCIOTOH M C THAPO-
Cynb()UTOM HATPHSL.

3. HanummuTe ypaBHEHUS peakiuil: oOpa3oBaHHe aMMHAYyHOTO pacTBOpa TMAPOKCUIA Cepe-
Opa u okucnenue D-Taoko3bl 10 D-TTFOKOHOBOW KHCIOTHI aMMHUAYHBIM PACTBOPOM THIPOKCHIA
cepeodpa.

4. Hanmummute ypaBHEHHE peakIMi 00pa3oBaHUsl MOHOCaxXapara Kalbllus.

5. Hanumure ypaBHeHHs peakiuu oOpa3zoBanus MoHocaxapaTta meau (II). Kakoit BeiBOI
MO>KHO CJIe1aTh U3 JaHHOTO OIbITa?

6. Hanumure ypaBHEHHUs peaKIUid THUIPOJW3a caxapo3bl M UIACHTU(UKAIIUU MPOTYKTOB
TUAPOIN3A.

7. Hanumire ypaBHEHUE peakIMu TUIPOJIM3a KpaxMaia, YKaKHUTE MPOMEXYTOYHBIC U KO-
HEYHBIN NMPOoIyKThl. OOBICHUTE, TOUEMY B IPOIECCE THIPOTIN3a U3MEHSIETCS] OKpacka TUAPOIIH-
3ara ¢ HoIoM.

8. Hanmmure cxeMbl peakiinii 00pa3oBaHus TUHUTPATA U TPUAIETATa [EJUTIOIO03BI.

JlaGoparopHasi padora Ne 23
Jducaxapuasbl

®opma oTuera. OTUET TODKEH COJIEPKAaTh HA3BaHUE, IIEJIb pa0OTHI, PEAKTUBBI U 000PYI0-

BaHUeE, OMMCAaHUE X0/1a Pa0OTHI, HAOIIOACHHUS, BEIBOIBI.
KoHTpoJibHBIE BOIIPOCHI:

1. HanumuTe ypaBHEHHUs peaklUid TUAPOIM3a caxapo3bl M WACHTU(UKAINH TPOAYKTOB

TUAPOJIU3A.
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2. Hannmure ypaBHEeHHE peakiiui 00pa30BaHUsl MOHOCaxapaTa KajlbLHs.

3. Hanumure ypaBHeHus peakuuii ¢ rugpokcuom meau (II) aisa tex caxapuaos, KOTOpbIE
JIAIOT MOJIOKUTEIBHYIO Peakluto ¢ peakTuBoM denuHra.

4. Hanmmmte ypaBHEHHS peaklnii 00pa3oBaHMs 03a3aHOB MAJIbTO3BI M JIAKTO3HI.

JlabGopaTopHasi padora Ne 24
YraeBoasbl

®opma oryera. OTUeT T0JIKEH COJIEepKaTh Ha3BaHUE, 11eIb pabOThl, PEaKTUBBI U 000pY10-

BaHME, ONTMCAaHUE X0/1a PabOThI, HAOIIOICHHUS, BHIBO/IBI.
KoHTpoJiIbHBIE BONIPOCHI:

1. Hanumure ypaBHeHHE peakuuu Jeruapatanuu D-Timioko3bl (0Opa3oBaHHE OKCHMETHII-
$ypdypoia).

2. HanumuTe ypaBHEHHMS CIEIYIOIIMX PEAKLUIl: TMIPOIU3 NEHTO3aHOB, JETWIpaTanus
neHTo3 (obpazoBanue Gpypdypona).

3. Hamummre ypaBHEHHE peakIMU TUAPOJIN3a Kpaxmaja, YKaKUTEe MPOMEKYTOUHbIE U KO-
HEUHBIH NpoayKThl. OOBsACHUTE, TOUYEMY B IIPOLECCE TUAPOIN3a U3MEHAETCS OKpacKa I'MIpOiH-
3aTa ¢ HOJOM.

4. Hannmmre cxeMbl peakuuil 00pa3oBaHMsl JUHUTPATA U TpUALIETaTa LEJUITIOI03bI.

JlaGopaTopHas padora Ne 25
XpomaTtorpadus
®opma otueta. OTUET JOIDKECH COJCPKATh HA3BaHUE, 1IE)Ib PA0OTHI, PEaKTUBBI U 000PY-
JIOBaHUE, ONMCaHUE X0Ja paboThl, HAOIIOAECHUS, YpaBHEHUs PEaKI1ii, BBIBO/BI.
KoHTpoJibHbIE BONIPOCHI:

1. Jlaiite onpenenenue xpomarorpaduu.

2. Kakue ocobGeHHOCTH Xpomarorpaduu MO3BOJIAIOT JOCTHYB JYYIIETO pa3/ieiieHHus Be-
IIECTB C OJIN3KMMHU CBOMCTBAMHU I10 CPABHEHUIO C IPYTUMHU METO/IaMU pa3/IeICHHS.

3. Ilepeuncnurte crnocoObl MOJyuyeHUs Xpomarorpamm. UYTo HCHOJB3yeTcs B KadecTBe
JJIIOEHTOB B KaX10M U3 CIIOCOOOB?

4. Kak MOKHO OCYILIECTBIATh UICHTU(DUKALIUIO ONPEIEISIEMbIX COEIMHEHUI B CMECH I0CTIe
UX XpoMaTorpaduyeckoro pasaeneHus?

5. Uem ompenensieTcst 3a0UpyoIas criocoOOHOCTh MOABMXHOM (ha3bl B JKUIKOCTHOM Xpo-
marorpagpuu?

6. Kak mogOuparot coctaB MOABIKHON a3kl B KHUIKOCTHOW Xpomarorpadun?

7. Kak Bausier TemnepaTypa Ha 3((pEeKTUBHOCTb U CEEKTUBHOCTD Pa3/IeieHUs B )KUKOCT-
HOI XpomaTtorpadun?

8. Kakue mpuembl HCHOIB3YIOT JUI KOJMYECTBEHHOTO OMNpEeAETIeHUs KOMIIOHEHTOB B TOH-
KOCJIOMHOU XpoMarorpaduu?

9. Kak M0HO MOBBICUTH 3()PEKTUBHOCTD pa3zieNieHHss KOMIIOHEHTOB B IIJIAHAPHOM (TOHKO-
CJIOMHOM XpomaTorpadun).

JlabopaTopnasi pabora Ne 26
HN3yuenne Ouosornyeckux marepuaioB merogom UK-cnexkrpockonnu
®opma oryera. Popma OTUETA: CNIEKTPBI OMOJIOrMYECKHX 00Pa3IOB, YaCTOTHI OCHOBHBIX
MaKCHMYMOB IOTJIOIIEHUS JJIs1 KaKI0ro o0paslia U X OTHECEHUE.
KoHnTposabHbIE BONIPOCHI:
1. Yro Takoe UK cnektp?
2. B xakom nmanaszone aiauH BouH Jiexut UK obnacts cniektpa?
3. YUro Takoe BajeHTHOE U eopManinoHHoe Koyiedanue?
4. Kak cka3bpIBaeTcsi Macca aTOMOB U HEPTUs CBSI3U HA YaCTOTY BaJCHTHBIX KoJeOaHMi?
5. Kakrie MOMEHTBI HEOOXOAMMO YUUTHIBATh MPH paciiu(ppoBKe CEKTPOB?
6. Ilepeuncnute OCHOBHBIE YacTH paboyueil yCTaHOBKHU.
7. st 9ero Hy»Ha «HYJIEBas TUHUD ?
8. Uro takoe Oenok? Amunokucnora? [lentunnas cs3p? Kepatun?
Bomnpocsl 1151 KOJLJIOKBHYMA
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Tema: AnkaHbl
1. 'omonornueckuii psa meraHa. CTpyKTypHas u3oMepusi (M30MEpHUsl YIJIEPOJHOIO CKEJETa),
onrtuyeckas U KoHpopMalMoHHas uzoMepus. llepBuunblie, BTOpUYHBIE U TPETUUHBIE ATOMBI yT-
nepoga. HomeHknaTypa ajikaHoB: UCTOpUUecKas, pauuoHanbHast, cuctematudeckas (MIOITAK).
VYriaeBogopoaHsle pagukanbl. HaxoxeHue alkaHoB B IPUPOJIE, UX POMBIIIUIEHHOE 3HAUEHUE.
2. MeToapl CMHTE3a AJIKAHOB: IOJyUYEHUE U3 JIEMEHTOB U OKCHUJIOB YIJIEpOja, BOCCTAHOBJICHHUE
JIKWITaJOr€HUI0B, THAPOJIN3 METAJUIOOPTaHMYECKUX CoeAMHeHuH. peakuus Bropua um Bropua
— I'punbsipa, peakuus Konb6e, nexkapookcunnpoBanne — cuuTe3 Jroma.
3. Xumuyeckrue CBOMCTBA alKaHOB. ['OMOIMTHMYECKHE peaKlUu alKaHoB. Peakuuu 3amenieHus.
Mexanusm peakuuil Sr. ['aioreHnpoBanue, HECEIEKTUBHOCTD peakinii. CpaBHEHHE YCTOWUYUBO-
CTHM IEPBUYHBIX, BTOPUYHBIX U TPETHUUHBIX paaukanoB. [lomyueHre noaonponu3BOAHbBIX peaKiy-
el @UHKeNIbIITENHA.
4. CynsdoxsopupoBanue. Vcnonabp3zoBanue cyabhOXJIOpUI0B Il MOITyYEHUS MOIOLIUX CPEJCTB.
Hurpoanue. Xuakodaznoe aurpoanue (M. . KonoBanon), mapoda3zHoe HUTPOBAHHE OKCH-
namu azota (A. U. Turtos).
6. OkucieHue ajaKkaHoB J10 KUCIOT ¢ pa3pbiBoM C-C-cBsizell (IOJdyuyeHUe YKCYCHOM KHMCIIOTHI U3
OyTaHa, CUHTETHUECKUX )KUPHBIX KUCIOT U3 He(TAHBIX (hpakiuii). ['openue.
7. Pacmermienne. Kpekunr, nuponus. Llens atux npoueccos, ux 3HadeHue. [lonarue o repmuye-
CKOM U KaTaJUTHYECKOM KpeKkuHre. Mi3omepu3anys H-aJIKaHOB B U30aJIKaHBbI.
Tema: AnkeHbl
1. [Ipupona nBoitHOM cBsA3u. CTpoeHue 3TeHa. MeTo/ibl CHHTE3a: STUMHUHUPOBAaHUE Talor€HOBO-
JI0pOJia U3 aIKWITaJIOr€HHUI0B, BOJBI U3 CIIUPTOB, BOCCTAHOBJIEHUE AJIKUHOB.
2. I'ereporeHHOE€ M TOMOI'€HHOE T'MJIPUPOBAHUE AJIKEHOB. DJIEKTPOPHIBLHOE HPUCOETUHEHUE
(Adg). Obmee mpeacTaBIeHUE 0O MEXaHU3ME PEAKIIHA, T - ¥ G- KOMIUICKCHI. [ alloreHupoBaHue.
3. I'maporanorenupoBanue. IIpaBmio MapkoBHukoBa. CTaTHYECKUH U AWHAMHUYECKUI MOAXO.
I'mpparanus.
4. OxwucieHne alkeHoB 10 okcupaHoB (mo IlpunexaeBy) u mo muonoB mo Barnepy (KMnOg).
O30H0IN3 aTKEHOB, OKUCIUTEIBLHOE U BOCCTAaHOBUTEIILHOE PACIICTIIIEHUE 030HUI0B.
5. PagukanpHble peakuuu: MpUcoeIMHeHHe OpOMHUCTOro BOJOPOa Mo Xapally U aluIlIbHOE ra-
soreHupoBanue no Lurnepy.
6. ITomumepusanus ankenoB. Pabots! K. Lurnepa u J[x. Hartra.
Tema: AnkuHBI
1. DnextpoHHOE cTpoeHME ankuHOB. [Ipupona TpoiiHOM cBsA3HU. CONMOCTAaBIEHUE PHEPTUN CBA3U
C-C B MonekyJax TaHa, 3T€Ha U alleTUJIEHA B pacuéTe Ha OJIHY CBs3b. B3pbIBOOOpa3HbIil pacmaj
AlETUIIEHA J10 DJIEMEHTOB.
2. MeTo/ibl CMHTE3a aJIKWHOB: MPSIMOM CUHTE3 U3 diemMeHToB (bepTino), muponu3 Merana, THAPO-
U3 KapOuJa KajablMsl, A€THIPOTrajJoreHipOBaHNE BUIIMHAIBHBIX AUTATIOT€HOAIKAHOB U JEralio-
TeHUPOBAHUE TETParajJoreHoaIKaHOB.
3. CpaBHEHHE PEaKIMOHHOW CIIOCOOHOCTH aIKMHOB U AlIKeHOB B peakiusix Adg. [amoreHuposa-
Hue, ruaporajgoreHupoBanue. ['uaparauus (Kydepos).
5. BoccTaHoBiieHue ankMHOB JI0 IMC - U TPaHC-aJKeHOB. CHHTE3 MPOCTHIX U CIOXKHBIX BUHHIIO-
BbIX 2(UPOB
6. KucnoTHele CBOWCTBa aJKHWHOB, MOHATHE O KapOaHMOHaX. AIETUICHUIbl HAaTpUS U MeIH,
MarHMHOpraHu4ecKkre MPOU3BOAHbIE AJTKUHOB: MX IOJY4YEHHE M HCIIOJIb30BAaHHE B OpraHuye-
CKOM CHHTE3€ (AIKMIMPOBAHNE UX TATOUJIHBIMU AIKUIIAMH).
7. IlonHoe okucieHHe aueTuieHa. YacTUYHOE OKHCIEHUE alKMHOB (030HOM, MEepMaHraHaTOM
KaJMsl U TUXpOMaTaMM B KUCIION cpeze). JInHelHble 1u - U TpuMepu3auu areruieHa. L{ukio-
TpUMepHU3alUs U TETpaMepu3allus alleTusIeHa.
Tema: I'asioreHonpou3BoAHbIEC ATH(PATHYECKHUX YITIEBOAOPOI0B
1. MonoranoreHonpon3BoiHbIe. ['oMOIOruueckue psiabl raJoreHoaIKaHOB (AJIKHITaIOT€HUIOB),
UCTOpPUYECKAsl U CUCTEMATHYECKass HOMEHKIATYpbl. M30Mepust yriepoJHON LENH, MOJIOKEHUS
(GyHKIIMOHAIBHOU TPYIIIBI, ONTHYECKass U KoH(popMmanroHHas. [lepBuuHble, BTOPUYHBIE U Tpe-
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TUYHbIE ATKUITAIOTEHUAbl. DJIEKTPOHHOE CTPOEHUE AaNKUITaJOTeHUA0B, MHIYKIMOHHBIN 3(-
(exT.
2. CriocoObl MOTyYeHHsI TaIOTeHOANKAHOB: U3 aJKaHOB, U3 CIIUPTOB (IEHCTBUEM raJOreHOBOIO-
POIHBIX KUCIIOT, TaJOTe€HO3aMeIeHHBIX (Gocdopa U cephl), U3 STHICHOBBIX U allETHIICHOBBIX yT-
neBo1opoaoB. [lonyuenue nonuraioreHo3aMeeHHbIX U MOMU(TOPYTIIePOIOB.
3. Xumunueckue cBoiicTBa. ['oMonuTHYECKHE MTPOLECCHI: BOCCTAHOBJIEHUE, B3aUMOJEICTBHE ra-
JIOTEHOAJIKaHOB ¢ MeTayuiamu. Peakuus Bropra, cMHTe3 MarHMMOPraHU4ecKUX COETUHEHHH 1o
I'punbspy.
4. I'eTepoauTryueckue npouecchl. BzauMoaencTBiue ¢ BOJHBIME PacTBOpPAMU IIEIOYEH, ClIUpTa-
MU, aMUHAMHU, COJISIMHU IITUaHUCTOBOIOPOIHOM KUCIOTHI U Ap. Mexanusm peakuuii SN2 u Sn1.
5. DIUMUHUPOBAHUE TaJOT€HOBOJAOPOIHBIX KHUCIOT M3 MOJIEKYJ rajoreHoankaHoB. KoHKypu-
pytomue peakiuu aeruaporanorenupoanust E1 u E2. TlpaBuiio 3aiiiieBa.
Tema: OnHOATOMHBIE CIUPTHI
1. Onnoaromusle criupthl. M3omepusa. Homenknarypa. IlepBuuHbie, BTOpUYHBIE U TPETUYHbBIE
cnupthl. PuznyecKue CBOMCTBA CIUPTOB.
2. DNEeKTPOHHOE CTPOECHUE ITUIIOBOTO criupTa. Cxema G- CBA3EH.
3. CriocoObI MoTy4YeHusl CIUPTOB: OKUCJICHHUE aJIKaHOB, TUAPOIIN3 TAJIOr€HOAIKAHOB, THIpATALIUS
aJkeHoB (mpaBui0 MapKOBHUKOBA), CUHTE3 CIMPTOB C IOMOIIBIO peakThBa I puHbspa, nomayue-
HUE CIIUPTOB TUAPOIIU30M CIOKHBIX 3(QUPOB U U3 aMUHOB.
4. KHucnoTHO-OCHOBHBIE CBOMCTBA CHUPTOB. 3aMEIllEeHHE aToMa BO0pOa I'MIPOKCHIIBHOMN Ipym-
bl Ha METAJJI, B3aUMOJICHCTBUE C MATHUHOPTaHUYECKUMHU COCAMHEHUSIMH.
5. B3auMmopelcTBuE CIMPTOB C TaJOr€HOBOJOPOIHBIMU KHCIOTAMM, TJIOT€HOIPOU3BOIHBIMU
dbocdopa u cepsl.
6. Ormennenne. BHyTpuMonexkynsipHas Aeruapartaiys, OPUCHTAIMS OTIICTUICHHs, IPaBUIO
3ailnesa.
7. OKucjeHne CIUpTOB. XUMHUECKOE U KaTAIUTUUYECKOE OKHUCIIECHUE CIUPTOB. JlelicTBUE OKuC-
JUTeNel Ha epBUYHbBIC, BTOPUYHBIE U TPETUYHBIE CITUPTHI.
Tema: MHoOroaToMHble CHUPTHI, HPOCThIE 3(PUPDI, CJI0KHBIE I(PUPbI MUHEPATbHBIX KHCJIOT
1. Cnoxubie 3¢upbl MUHEPATbHBIX KUCIOT (CEpHOM, a30THOM, (pochopHOil), KUCTIbIe U CPEIHHE.
2. JIByx- u TpexaroMmHble ciupThl. [lomyuenue o-rnukosneit peakuueit Barnepa, peakuueit [1pu-
JeKaeBa, TUJIPOIN30M rajoreHo3aMmenieHHbIX. [lonydyeHne rinnepriHa OMbIIICHUEM KUPOB.
3. KauecTBeHHas peakliisg Ha MHOTOaTOMHBIE CIUPTHL. [ unepat Meau. OKHUCIeHUE TIULEPHHA.
TpuHUTpAT rMLEpHUHA.
Tema: ApomaTH4ecKkue yrieBogopoabl
1. Ctpoenue 6enzomna. ®opmyna Kekyne. [IpaBuno apomaTuaHOCTH XFOKKEIS
2. [TonyyeHue apoMaTH4ecKuX yriaeBoJopoaoB. Cunte3 OeHzona. JlabopaTopHble METO/bI CHH-
T€3a ToMoJIOroB OeH3oia: peakuus Bropua-®urrura, ankuinpoBaHue O€H3071a U apeHOB IO
Opugemo-Kpadrey.
3. XuMHUecKue CBOMCTBA OEH30/1a U alKMIOEeH3010B. BoccTaHoBlieHHE (TTOJTHOE U YACTUYHOE).
[Tpucoenuuenue xsopa. Oxucnenue. Peakium 3amenieHus BoJOpoJia B OOKOBOH Liemu ai-
KUJIOEH30JI0B Ha raJIOTeH.
4. Peakiuu 371eKTpO(HIBHOTO 3aMeIleHUs] B apoMaTHdeckoM psty. OOuire npeacTaBieHus o
MexaHu3Me peakuuil. [IpencraBinenue o m - ¥ 6 -KOMIUIEKCax.
5. BnusiHue 3amMecTUTENs Ha CKOPOCTh U HaNpaBlIeHUE 3eKTpouiIbHOro 3amenienus. Cratude-
CKUH 1 quHaMu4eckuil moaxoj. CorinacoBaHHasi M HECOTJIACOBAHHAS OpHEHTAIUS.
Tema: ®eHoJIBI
1. ®enHonbl. MeToIbl MOTyUYeHHUs: TISJIOYHOE TUTABJICHHE apeHCYIb(OHATOB, 3aMeIeHUe rajore-
Ha Ha TUIPOKCHII, TUAPOIU3 cojiel apeHanazoHus. KyMmoibHbIM MeTon monydeHus QgeHona B
MPOMBIIIIIEHHOCTH.
2. CaoiictBa: (enonsl kak OH - KHCIIOTHI, BIUSHUE 3aMECTUTENIEH HAa KUCIOTHOCTH (HDEHOJIOB.
CpaBHeHUE KUCIOTHBIX CBOUCTB (heHOJIa, BOJIbI, CIUPTOB.
3. Peakuuu 35eKTpo(UIbHOTO 3aMEIIEHUs] B ApOMAaTHUECKOM siipe ()eHOJIOB: raJIoreHUPOBaHHUE,
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cynbdupoBaHre, HUTpOBaHME, ankuiupoBaHue. KapOokcunupoBaHue (QEHOISITOB IMIETOYHBIX
meTaioB 1o Konboe.
4. ®opmunupoBanue ¢enonon. DenondopmanbaeruHble CMOJBI, UX MPAKTUYECKAs BaXKHOCTb.
Oxucnenue GpeHonoB. XMHOHBI.
Tema: ApomaTudeckue yrieBoa0poabl ¢ KOHJIEHCHPOBAHHBIMM 0€H30JIbHBIMHU SI/IPA-

MU
1. KonnencupoBanusle apomatuyeckue yriaeBogopoasl. Hagranun. Ctpoenue, moiydeHue, oco-
OCHHOCTH XUMUYECKUX CBOMCTB: pEeaKIIMH MIPUCOSAMHECHHUS, DICKTPOPIILHOTO 3aMEIICHUS.
2. Antpanen. Ctpoenne. OCOOEHHOCTH XUMHUYECKHX CBOWMCTB, CBSI3aHHBIE C aKTMBHOCTHIO I1O-
noxkennit 9, 10; BoccTaHOBJIEHHUE; TAJIOTCHUPOBAHKE; AUEHOBBIM cUHTE3. Bakneilmme npous-
BOJHBIE: AHTPAXUHOH, AJTU3APHUH.
3. ®enantpen. CtpoeHne. XUMHUYECKHE OCOOCHHOCTH. Spo (heHaHTpeHa Kak OCHOBA IS TO-
CTPOEHHUSI CUCTEMBI CTEPOUJIOB.

Tema: Anbaerubl U KeTOHBI
1. MeToibl MOTy4YeHHs albJETUIOB U KETOHOB U3 CIIUPTOB, aJKEHOB (KapOoHMIMpoBaHue, Ba-
Kep-Tpoliece), alKUHOB (Tuapatanus). AuuianpoBanue U GOpMIIMpPOBaHHE apeHOB. [IpombIii-
JICHHOE TIoJTyuyeHue popMalibIerua.
2. Ctpoenne xapOOHWIBHON Tpymmbl. OOIIMEe MPeACTaBICHUs O MEXaHH3Me HYKJICO(PHILHOTO
MPUCOEANHEHUS 0 KapOOHUIILHOW TPYIIIE albAETHI0B U KETOHOB. KHUCIOTHBIN 1 OCHOBHOM Ka-
tanu3. [Ipucoennuenue BOAbI, CHUPTOB, THOJOB. 3aniuTa KapOOHWIBLHOU rpymibl. [lomyuenue
OUCYIb(GUTHBIX MPOU3BOIHBIX U ITUAHTUIPUHOB.
3. B3aumoeicTBue anpJIeruioB 1 KETOHOB C a30TUCTHIMUA OCHOBaHUSIMU. OKCHUMBI, THAPA3OHBI,
dbenmnruapazonsl. Peakius Kuwknepa. Peakuuu anpaerujoB M KETOHOB ¢ METaUIOOpraHHUYe-
CKUMU coenHeHusiMU. CUHTE3 CIIUPTOB.
4. Anb101bHO-KPOTOHOBAS! KOHAEHCALMS abJETUI0OB U KETOHOB B KHCIION U ILIEJIOYHOMU Cpejie.
5. BoccranoBnenue anbAeruioB 1 KETOHOB 710 cIUPTOB. OKUCIICHUE aTbICTUIOB.
Tema: MoHOKAPOOHOBBIE KUCJIOTHI
1. MeToasl cCMHTE3a: OKHUCIICHHUE TIEPBUYHBIX CIHUPTOB M AJIBJICTHIOB, AIKCHOB, aJIKUIOCH30JI0B;
TUAPOIIN3 HUTPUJIOB U JIPYTHX MPOU3BOJIHBIX KAPOOHOBBIX KHCIIOT; CHHTE3 HAa OCHOBE METAJJIO-
OpraHNYeCKHUX coennHeHM. [lomydeHne MypaBbUHON KACIOTBI M YKCYCHOM KUCIIOT.
2.Ctpoenne KapOOKCHIBbHOM rpymnmbl. DHU3NKO-XUMUYECKHE CBOWCTBA KHUCIOT: aCCOLIMALMSA,
nuccounanus. KucimoTHOCTh 1 OCHOBHOCTh. BiusHue 3amecTuTeneid Ha KUCIOTHOCTb.
3. Drepudukanus, aMuIMpOBaHNE, BOCCTAHOBICHHUE KUCTIOT.
4. TanorenupoBanne kuciaoT no [emo-Donbrapay-3enunckomy. [luponutuyeckas KeToHU3aA-
s, snekTpoiu3 no Kominobe.
Tema: /IByxoCHOBHBIE KHCJIOTHI
Bomnpocsl 1J11 NOATOTOBKHU K 3aHATHIO
1. /IByXOCHOBHBIE KHCIIOThI. METO/IbI CHHTE3a: OKUCIIUTENIBHOE PaCIIeIUICHUE IUKJIO0JIE(PUHOB U
[UKIUYECKHX KETOHOB, OKHCJIEeHHE MonuankuiOen3omnoB. lllaBeneBas KuclmoTa: MONyYEHHUE.
CBOICTBA.
2. ManoHoBasi KUCJIOTa: CHHTE3bl C MaJIOHOBBIM 3(hUpOM.
3. SlaTapHas Kucia0Ta, €€ aHTUAPUI, UMUI, N-OpOMCYKITMHUMUI.
4. AnunnaoBas kuciaoTa. Kongencanus JukMana.
5. @raneBas u TepedTanieBas KUCIOTHI, MPOMBIIIJIEHHBIE METOIBI TTOJTyYeHUs. DTaNCBBIA aHTU/T-
pua, GTaTUMHI U €T0 UCIIOJIb30BAHNUE B CHHTE3E.
Tema: HenpeneabHble Kap0OOHOBbIE KMCJIOTHI M KMPbI
1. XKupsl. Homenknatypa. Ctpoenue. HaxoxneHnue B npupoze.
2. 'naponus )KupoB, OMbUIEHUE, TUAPOTEHU3AIIHS.
Tema: 'MAPOKCUKHCIIOTHI.

1. T'uapoxcukucioTel. MeToabl cuHTe3a. BimsiHue THaApOKCcHiIa Ha KUCIOTHBIE CBOMCTRA.
2. Onruueckas U30Mepusi THAPOKCUKUCIIOT.
3. OcoOEHHOCTH TEPMOJIH3a.
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Tema: AMHHBI
1. MeTo/pI TOJTyYeHUs aMUHOB: aJIKIJIMPOBAHNE aMMHaKa ¥ aMuHOB 1o ['omany.
2. Amunbl kKak ocHOBaHUS. CpaBHEHHE OCHOBHBIX CBOMCTB anv(paTHUECKUX U apOMATHUECKUX
aMUHOB. BiiisiHre HA OCHOBHOCTh aMHUHOB 3aMECTHUTEIICH B apOMaTHUYECKOM SIIpE.
3. AnNKunupoBaHHe U alUIMPOBAHUE aMUHOB. 3alllUTa aMUHOTPYIIIHL.
4. B3anMoJeicTBIEe TIEPBUYHBIX, BTOPHYHBIX U TPETUYHBIX aM()ATUICCKUX M apOMATHUYCCKHX
aMHHOB C a30TUCTOM KUCIO0TON. OKUCIEHUE aMUHOB.
5. Peaknuu 351eKTpoMIIBHOTO 3aMeIIeHus] B OCH30JbHOM SIpE apOMAaTHUECKUX aMUHOB.
Tema: Jluazo- u a3ocoeTuHeHMsI

1. ApomaTuyeckue AUa30COeAMHEHUS. Peakiuu Ua30TUPOBAaHUS MEPBUYHBIX apOMATHUYECKUX
aMUHOB. MexaHu3M.
2. Peakumu ua3oCOCMHECHMIA C BBICICHUEM a30Ta: 3aMEHa JUa30TPyNNbl HA THIPOKCHII-, Ta-
JIOTeH-, TUaHO-, HUTPOTPYIIY U BOAOPO/I.
3. Peakuuu nmuazocoenuHeHui 0e3 BBIJCIICHUS a30Ta: BOCCTAHOBJICHHUE JI0 ApWITHAPA3HHOB, a30-
coueTaHue. A30COoYeTaHHe KaK peakuus dMeKTPOGUILHOrO 3aMenieHus. A30- U JUa30COCTaBIISI-
IOI[UE, YCJIOBHUE COYETaHUS C aMHHAMU U (eHolaMu. A30KPACHUTEIH, MPUYUHBI H3MEHEHUS
OKpacku mpu u3MeHeHuu pH cpenpi.

Tema: AMMHOKHCJIOTHI
1. Ilpupoansie amuHOKHUCTIOTHL. HomeHkiarypa. XupalbHOCTh aMHHOKHUCIOT, OOpPa3yOIIUX
MIPOTEUHBI.
2. CuHTEe3bl aMUHOKHCIIOT U pa3iefieHUue paleMHUuecKux GopM.
3. KucnorHo-ocHOBHBIE (amdoOTepHBIE) CBOWCTBA MPHPOIHBIX AMUHOKUCIOT. Peakmmm kap-
OOKCHIIBHOM U aMUHO - TPYIIIL.
4. OTHOIlIEHNE aMUHOKHCIIOT K HarpEBAHUIO.

Tema: MoHocaxpuabl
1. MoHocaxapuel ¥ TiosMcaxapuabl. Kiaccupukanus u CTepeoXuMus MOHOCaXapHuI0B. AJbI0-
3bI (2JIbAOTPEO3HI, ATTBAONEHTO3bI, AJIbIOTEKCO3bI) U KETO3BI.
2. [ukinyeckue TOMyaneTald ajdbJI0reKCo3 - MIFOKOMHPAHO3bl U TIIFOKO(PYpPaHO3Bl. a - U b -
Anomepsl. @opmynbl Xeyopca Al aHOMEPHBIX MOHOcaxapuaoB. TayToMepusi HUKIUYECKUX U
OTKPBITHIX ()OPM B pacTBOpax MOHOCAXapHJIOB, MYTapOTaIlHs TJIFOKO3bl, KOHQOpMalUu IH-
PaHO3HOTO IIUKJIA.
3. Peakuiuu moHocaxapu1oB. CHHTE3 MPOCTHIX U CIOKHBIX 2PUPOB MOHOCaxapua0B. OKUCICHUE
anba03.

Tema: {ucaxpuabl

1. BoccTanaBnuBaromye Aucaxapusl: MaabTo3a, 1e1oouno3a. naktoza. CTpoeHne U CBOWCTBA.
2. HeBoccranaBnuBaroiue qucaxapuibl: caxapo3a. CTpoeHue, TuIpoiu3.

Tema: [Hommcaxpuasl
1. Kpaxman. OCOO€HHOCTH CTPOCHHUS U TUAPOIIN3A.
2. Henmtono3a. OCOOEHHOCTH CTPOCHUS, THUIPOIHN3. DUPHI HEITIOI035I.

YUYEBHBIE 3AJIAYHN

Tema: AnkeHbl

1. Hanmumute cTpyKTypHBIE (POPMYIIBI YKA3aHHBIX HUXKE COCIMHEHUM U JAWTe UM Ha3BaHUS 1O
CUCTEeMAaTUYECKON HOMEHKIIAType: a) CAMMETPUYHBIN AUITUIATUIICH, 0) HECUMMETPUYHBINA Me-
TAJDTHWIATUAJIEH; B) TPUMETWIATHIICH; T') U30MPONUIITHICH; ) CAMMETPUYHBIA METUIIDTUIITH-
JIeH; €) HECUMMETPHYHBIN JUMETUIITUIIEH; K) O, 0-METHIDTII-P, B-iponunOytundytuneH. Kakue
W3 yKa3aHHBIX COCJIMHEHUN MOTYT UMETh TreoMeTprIeckue n3oMepsl? Hamummure ajis HUX mpo-
eKIIMOHHBIC ()OPMYIIBI.
2. Kakue coetuHEHUS MOXKHO TIOJYYUTh, €CITH B3STh IPUBEICHHBIC HIKE UCXOHBIC BEIIECTBA U
MIPOBECTH PsiJI MTOCIIEI0BATEIbHBIX PEAKIIMI C TOMOIIbIO YKAa3aHHBIX HaJ CTPEIKON pEaKTUBOB:
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H;50, ﬁHaI‘pEBEHIIE E HEt B ECoH o

a) 3-meTHnbyTanon-1

CIHPTOECH
PACTEOp
21400 HL50
B 2-MeTHNIpoDaHo- 1 23 p 2 g HOH g
O, HATPIeEAHE
E) 2-HoO-2-MeTHNbYTan ROH 4 HCL o
CIEFITOE OH
PACTEOp

3. HazoBute no panuoHalbHON (KpOME X U 3) U CUCTEMAaTHYeCKOl HOMEHKJIAType CIeAYIOLue

YTIIEBOIOPOIBIL:
CH
[ CHs.
%) CHy—C—C=CH, B . CH-C=C—CHs,
| CH3
CHs
CH 7
B ey cmc—cn N3, BCH;—CHy— CH—C=C—C—CHy,
CHs5” “‘CHB’ [ [
CHs CHs
CH
f) CHy—CH—CH,—C=CH, 3
| &) CHy—C—CHy—C=C—CH—CHs,
CHs ' |
CHo CHo
CH

#) CHy=CH—C'=C—CH;—CHy. 3) 3;C=(|3—CEC—(IIH—CH2—CH3.
3

CH
CHo CHo

4. Hanummre ypaBHEHUs peakuil JJ1s CIIEAYIOIINX IPEeBpallleHUH:

1-6pomOyTan — O6yrten-1 — 1,2-nmuxnopbyran — OyTun-1 —

ATUJIAICTHIICHHU]T cepedpa — reKCHH-3.
Tema: AIKHHBI

1. HazoBuTe 110 CHCTEMATUYECKON HOMCHKIJIATYpPEC CIICAYIOINEC COCIUHCHUS:

9 CH3—CH—CH;~CH—CH; §)ICH,—CHy—CH—CH,—CHy,

CHs Br CHsz I
) CHy=CHI, 1) CH3—CH-CH-C=CH; # CH3—CH2—(:3—CHEI;
CHy I CHsz
%) CH;Cl—CH=CH—-CH;C1, %) CH3—CHy— 0=~ CHy—CHg,
Gl Cl B
7) CHy=CH-C-C=CH.
Cl

2. Hanmmmre ypaBHEHHUsI peaKIUil XJIOPUCTOTO U3OTPOIMIA € KaXKIIBIM U3 CICAYIOUINX BEIIECTB:
a) HUTpUT cepebpa; 0) pazbasnenHblit pactBop NaOH; B) koHnenTpupoBanHslii pactBop NaOH;
r) aMMHaK (2 MOJIb); ) UOAMCTHIN BOJOPOA; €) LIMaHU Kalus; >K) METaINIMYECKUIl HaTpuil; 3)
MmarHuil (B abconotHOM 3upe); u) ruapokcus cepedpa; k) cnuptoBoil pactsop KOH; 1) metu-
nat Hatpus (CH3ONa); m) amerat cepeOpa; H) cynbdun Hatpus. HazoBuTe moiydeHHBIC MPO-

JYKTBI.
3. HanmmmreypaBHEHHS peaknid, HIYIINX 110 CXEMeE:

—HCl  +Cl 5 + MaOH B + 2HC1 5

a) 2-EmopIpodaH A -+
CITPTOE 0K
pacTEOp

Tema: I'asioreHonpou3BoAHbIC ATH(PATHYECKHUX YIIIEBOAOPOI0B
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1. HazoBure no cucteMaTuyecKoil HOMEHKIIATYpe CIAEAYIOLIUE CIIUPTHI:

2. Kakue cnupThl MOTy4aloTCsl B pe3yJibTaTe CIEAYIOUINX MPeBpaLICHUN’:

+5-CqH7 I zBr +H-0
a) hopManeTeruy 3HyMeR P i 5—CH;

Hz
! ~CH-CH,
+CHoM gBr N +H;0 CHo

+CoHsMW a1 | +HAO
B ameToH 45 ECA E

E) VECYCHEIH anpgerum 0

+CgHsMeBr |\ H0 "CHz,

1":| METHISTHIEETOH

J | o - | 2
CHs CHz
OH
) CHg—c::—ul::H—CHE—CHg.
H2||3 CHy
CHs

3. Kakum myTem U3 3TUIOBOrO CHUPTa MOKHO MOJYYUTHh CICAYIOUIUNE COSAMHEHHUS: a) HOI0-
¢dopwm; 0) OyTaH; B) 3TaH; T') OPOMUCTBII STHII?
4. Kakue coeqMHeHMs TOIy4aTcs MPpH OKUCIEHUH: a) OyTaHomna-1; 0) OyTaHoia-2; B) mpomnaHoia-
1; 1) 3,3-mumerunOyranona-4; 1) npomaHona-2; ¢€) 2-mertwiOyranona-1; k) 2,4-
IUMeETHINEeHTaHoa-3?

Tema: CnupTsl U IPOCTHIE IPUPHI
3. HazoBute no cucreMaTu4eckoil HOMEHKIATYPE CIEIYIOIINE CITUPTHI:

4. Kakue criupThl MOJTYYal0TCS B pe3yJIbTaTe CICAYIOMUX TPEBPAILICHUN:
+8-CaHy Ml gbr +H40

a) bopManeTerug A 7 o—CHs,
H
+C5HsWgCl |, +Hy0 3
b) aneToH 2HsMeC AET L0 -CH-CH;,
I »
+CH-MgBr | +HL0 CH
E] VECYCHEI anbOeru 3eh A2 0 3

+CgHsMeBr |\ H0 "CHg,

I":I METHISTHIEETOH

B | o - | 2
CHs CHsz
CH
) CHg—c::—ul::H—CHE—CHg.
Hyt CHs
CHz

3. KakuM myTeMm M3 3TUIOBOTO CHUPTAa MOXHO IOJYYUTh CIEIYIOIIUE COCTUHEHMS: a) HOoJ0-
¢dopM; 6) OyTaH; B) 3TaH; I') OpPOMHUCTBIN 3TUI?
4. Kakue coeIMHEHU MoJTydaTcsl IPU OKUCIIEHUH: a) OyTaHona-1; 6) OyTaHosa-2; B) mpornaHoa-
I, 1) 3,3-numermnOyranona-4; g) TmpomaHoia-2; €) 2-merwiOyrtaHona-1; x) 2,4-
IUMETHIIIIEHTaHoIa-3?

Tema: ApomaTnuyeckue yriieBoaopoabl

1. Hanummwure cTpykTypHble (HOpPMYIJBI CIEIYIONIMX COEIWHEHUM: a) o-Kcwios; O) u3ompo-
nuiben3on; B) 1,2,3-tpumerundenson; 1) 1-0yTtui-3-3Tundenson; a) emop-0yTHIOSH30IT; €)
N-3THIICTHPOI; 3K) 4-TIPOTTHII-2-ITHITOIYOJ.

2. Kakue wucxoJHbIe BelIECTBA MOXHO HCIIOJIB30BaTh JUId CHHTe3a peakuueid Dpunens-
Kpadrca-I'ycraBcona cneayromnmx yriieBoopoaoB:
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CHy—CHs5 CaHs
a) &) E)

CH3~C~CHy~CHg

CHz—CH-CHz CH,—CH5
CHs

3. Hanummre (hopMysibl CTPOCHUSI IPOMEKYTOUHBIX M KOHEYHBIX IPOIYKTOB B CIEIYIONINX Mpe-
BpalICHUAX:

ZoH-Br HHO ELinD
a) 25 & 3 B 4 C
AICI HS50, = Barpesanss

HC—CH H-50 KIvnO
5}© 2 2, ,Ha%04 o 4

PL].C].E HATPEEAHHE
CHLCOC1  [H] 1]
2 Q By, T BT €
CHs

4. Hanumwure cTpykTypHyto dopmyny yrieBogopona coctaBa COH10, obecuBeunBaro-
iero OpoMHYI0 BOAY, IMPU OKUCIEHUHU XPOMOBOU CMECHIO 00pa3yroIIero OEH30MHYI0 KUCTIOTY, a
pu okucieHuu no Baruepy — 3-penui-1,2-nponanuon.

5. IlpoBeaure OpoMupoBaHKE MPONUIOEH301a B IPUCYTCTBUU KaTajau3aTopa Ha XOJOLy
U TIpY HATPEBAaHUU Ha CBETY; MOJy4YeHHbIC TPOAYKTHI okucaute KMnO4.

6. Hanmmmmre ¢hopMyJibl CTPOCHUS TPOMEKYTOUHBIX M KOHEUHBIX IMPOJYKTOB B CIIEIYIO-
[IMX CXeMax:

Br
Hy304  goH KiOH
&
o © Banas0oc ©
Hyi0y  Bry wopxon, ., HO _ HoO
5)© & FeErgﬂcmm c D—+E
504H
) HNO- Cly  HyO(mp)
Hy80,  FeCly = Hoslg
CoHs
9 HOS04C] {m6.) Cly 5 2NH;
CEET, HﬂI'pEBEI{E{E
Br CH-CHO  HaD [0
" p) I AN (5] R
FeCly aﬁc 3¢|Hp afc 3w Ht
CHy=CH, . Bry KiOH Brz 0 KOH o
AICL, HATRIGEAHHE, treT D (CIERT, - p]l {CTHpIT. p-Jo 50360

CHoO HCI HaOH Ha CgH5CH,CL
E) B C
ZnCly {Bnm{.p-p}

) Llg A C0q HoO Brg MH+
afcabup - abcadHp B e FeCly D 1209, Cu E

Br

7. Hanmmure cTpyKTypHBIE (DOPMYIIBI CIEAYIOMNX COEAMHEHU: a) 2,4,6-TpUHUTPOTOIYOT; O)
N-HATPOATHIIOEH30JT; B) 4-HUTPO-3-XJIOPTOJIYOJI; T) N-TOTUITHAPOKCHUIIAMHH;, 1) 1,n"—
JTUMETHITHAPA300€H301.
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8. HamumuTe cxembl peakiinii HUTPOBAHUS MPOMIIIOEH301a: a) pa30aBICHHBIM PACTBOPOM a30T-
HOW KHCIIOTHI ipy HarpeBanuu (o KonoanoBy); 6) HUTpytomieit cMeckto. [1o kakomy mexa-
HU3MY OyAyT IpOTeKaTh peakiuu a) u 0)? PaccMoTpuTe MEXaHU3M PEAKIUU a).

9. m-AmuHO(DEHONI MOTyIHUTE U3 M-HUTPOOCH30I-CYIIb(POKUCIOTHI.

Tema: @eHoJIbI

1. Hamummre cTpyKTypHbIE (HOPMYJBI CIEIYIOIIMX COEAWHEHHH: a) n-HUTpodeHon; 0) Mm-
OpoMdeHon; B)  0-Kpe3od; T)  n-METOKCHTONyoJd; a) 2-Opomdenon; e) n-
THJIPOKCUMETHITHUTPOOCH30; k) |-henun-1-nponanoin; 3) 2-gpennn-1-staHon; u) TUKPUHO-
Basi KUCJIOTA.

2. Hamummre cTpyKTypHBIE (OPMYIIBI U30MEPHBIX APOMATUYECKUX THIPOKCHCOSAMHECHUN CO-
craBa C7HsO u Ha3oBuUTE UX.

3. 2-Oenmn-1-3TaHON MOMYYUTE ¢ TIOMOIIBI) MAarHMMOPTaHUIECKOTO CHHTE3a, UCTIONB3Ys B Ka-
YECTBE UCXOJIHBIX BEIIECTB: a) popMaabaerua; 0) OKUCh ATHIICHA.

4. HanwmuTe cXeMbI IOMyUYeHUs 7-Kpe3oJia U OCH3WIOBOTO CIIUPTA, UCXO U3 OeH30Ja U TIpHU-
BE/IMTE PEaKIUH, TPH MOMOIIU KOTOPHIX MOYKHO OTJIMYMTH JAPYT OT JIPyra ITH BEIIESCTBA.

5. HamummTe ypaBHEHHsI pPEakIMu KOHJCHCAIMH (PEHOIAa CO CISAYIONUMHU COCAMHCHHSIMH:
(dopMabAETHIOM, YKCYCHBIM QJIbJICTUIOM, alleTOHOM. [10 KakoMy MeXaHU3My TPOXOJUT pe-
aknua? YKaKUTE TEXHUYECKOE MPUMEHEHUE 3TOTO THITA PEAKIUH.

Tema: AJberuabl 1 KETOHBI
3agaHus AJ5 CaMOCTOSITEIbHON PadoThI
1. Kakue KeTOHBI U allbJACTH/IbI IMOJIYYaIOTCs MPH CYXO# MEePErOHKE KAJILIUEBBIX COJIeH KapOo-

HOBBIX KUCJIOT? (3anoaHuTe TabauIy)
MypaBbuHas VYkcycHas IponmoHoBast W3omacnsanas W3oBae- 2-MetunrekcanoBast
puaHoBast

MypaBbHHas
YkcycHas
IIpornmonoBas
MN3omacnsHas
M3oBanepuanosas
2-MeTHirekcaHoBast

2. Ha3zoBuTe 110 3aMECTUTEILHOU HOMCHKIJIATYp€ CICAYIOIINC COCANHCHUSA

0 0 Js
@ CHy=C—C4y B [ C—CH =Gy,
CHs
E) CHz—C—CHy—CH-CHg; T EEC—CHE—?[:DH)—CHg;
CHs CHs
-UCICH2=(T“1—CH2— @, &CHy~C=CH-CHy~CH-CHy— @;
CHs CHs CHs

) CHE—(IZ=CH—CH2—CH2—(I3=CH—C£ :
CHz CHo

3) CH3—CHE—CH(0H;.—|:|:H—C§ . H) CH3—t|3EDH?J—CHE—CH3
CHo I:I:HE
0=C—CH;—CHs.

3. Hanummre ypaBHEHUS peakinii aJibJI0JIbHON KOHACHCAITMHU: a) YKCYCHOTO aJlbJIeTHa; 0) mpo-
MUOHOBOTO anbjaeruaa. Kakue HeHACHIIIIEHHBIE COSTUHEHUS 00pa3yIOTCs B pe3yIbTaTe KPOTOHO-
BOW KOHJICHCAIIMW MOJIYYEHHBIX COCAUHEHUI? ByaeT nu moaBepratbCcsi ajibJ0JIBHONW KOHJIEHCA-
[IUU TPUMETHIYKCYCHBIN anbaerua? OObsACHUTE aKTHUBUpYIOlIee AeiicTBHe KapOOHMIa Ha BOJO-
pOA Y O-yTJIEPOAHOTO aTOMa.

4. JlelicTBHEM KaKMX PEareHTOB MOKHO OCYLIECTBUTD CIEAYIOIINE MPEBPALICHUS:
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CHy=CH—-CHO— CH;Br—CHBEr—CHO —

OC5Hs CI:'CEHj
CHgEr—CHEr—CllH —* HCEC—?H — HC=C—-CHO.
QC5Hs OCoHs

5. Hanumure cTpykTypHbIe (OPMYIIBI CIEAYIOUUX COCIUHEHUI: a) 0- U N-TONYWJIOBBINA anbJie-
rua; 0) o-XJIOpOSH30MHBIN aNbJIETHT; B) n-HUTPOOEH3AIBACTH/;, T') 1-METOKCUOCH3AIBICTUT; 1)
n-ronundeHmwiketod; €) 4,4'-mubpomOeH30(eHOH; X) n-TUMETHIAMUHOOCH3ANb-IeTU; 3) 2-
(dbeHuIITaHAb.

6. Kakue coennnaenus 00pa3yroTcs Py B3aUMOICHCTBUU B IPUCYTCTBUHU XJIOPUCTOTO ATFOMIHHSI
CJIEYIOIIMX BEIIECTB: a) 3TUIOEH30Ja U XJIop3TaHa; 0) TOJIyoJia U XJIOPUCTOTrO MPOMHOHUIIA; B)
TOJIyOJIa U YKCYCHOI'O aHTUapuia’?

7. Kakue coenunenus o0pa3yroTcs B pe3yibTaTe CIEeIyIOMINX PeaKIIHiA:

c4
CgHngE-r Hzo B KI‘I.I'II‘LO4
afic admp HC1

a)

ECH
¢Hs {FIMPTP-P) | oxmcmerme
21, 2H,0 C E
6 CEET, HATPEEAHIE A B Cly D CgHsCH,ONa .

Tema: KapGoHoBble KHCJIOTHI

1. HazoBuTe crenyromume COeJUHEHUS:

@) CH3—CH-COOH B) CH5C1—CH;—COOH
CHs ) CHz ~CH—CH-COOH,
(Hs CH5 CH,—CHs
®) CH3—(—COCH ; 9) CHy—CH-C=H;
CHy CHs
A CH3—CH—CH-COOH, 0
CHy 1 %) CH3—C¢
3 OCHs,
) CH3—C£D—CH=CH2; E) CHg—CED\ .
0 CHy—G—0"
H) CH3—t|3H— Clys 0
CHz v CH3—C”<O
) CH3—CH2—C</?IH2-, CH3—G

2. Ha 6pomucThIii M300yTHII, pACTBOPEHHBIN B a0COIOTHOM d(upe, MoIeHCTBYTe MarHiueM, Ha
MIOJIyY€HHOE COEIMHEHUE — YTJIEKUCIIBIM ra3oM, 3aTeM BoAoi. Ha3oBuTe mosyueHHOE coenHe-
HUeE.

3. Hanmmre ypaBHeHMs peaklUid, MPOTEKAIOUIMX MPU HArpEeBaHUHM aMUJa MACJISIHOM KHCIIOTHI
c: a) BogHbIM pactBopoM NaOH; 0) pazdaBnenasiM pactBopoM H2SO4 (B m30bITKE); B) HNO2; T)
CHasl; 1) cmecbio 6poma u mienoun. Kakol mpoayKT MOyduTCs MpH JeruapaTanun OyTuiaopo-
muja’?

4. Hanummre cxemy MpeBpaiieHHiA:

xnmopyrcycHad +COoHsOH (meiemo) A +CoHsOMa
KHCIIOTA [HATEEAHHE B
TRHCYTCTERH HASO g
+ MaDH +HC1
pash. B pasa.

7
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5. Hamummute npoekironabie GOpMYIbl (yuc- U mpanc-) A30MEPOB CISAYIONINX COSAMHEHUN:
a) OJIEMHOBOW W JIIAaWMHOBOW KHCIIOT, 0) aHTeIMKOBOW W TUrIuHOBOW kucior CHs -
CH=C(CH3)COOH.

6. Hanummute ypaBHEHUS peakluil MPUCOSTUHEHUSI OPOMHICTOrO BOJOPOA K: a) aKpUIIOBOH, 0)
METaKpHUJIOBOM, B) KPOTOHOBOI! U T') a-OpomakpuiioBoi kucioram. KakoBa opueHranus mnpu-
COEITMHEHUS TaJIOT€HOBOJOPOIHBIX KHUCIOT K O, -HempeaesbHbIM KapOOHOBBIM KHCIOTaM?
[Touemy?

7. HWcnonb3ysl B KauecTBE MCXOAHBIX BEIIECTB 3TWJIEH, Heopranuueckue Bemectsa u CH3OH,
MOJTyYNUTE METHIIOBBIA dPHP aKPUIOBOW KHCIOTHI M HANMIIUTE YPAaBHEHHE PEAKIIUU €T0 TO-
JUMEpU3alllU.

8. Hamummmre ypaBHEHUS peakinii THAPUPOBAHUS: a) TPUOJIEHHA; 0) MaTbMHUTOOJICOIMHOJICHHA.
UYTO NOJIYYUTCS MPU OMBUICHUHU TOTYyYEHHBIX MPOJYKTOB?

9. Hamummure cTpyKTypHBIE ()OPMYIIBI CIEIYIOIIMX COSAUHECHUN: a) M-HUTPOOCH30MHASI KUCIIO-
Ta; 0) M-TOJIYUJIOBasi KUCJIOTA; B) M-XJIOPOCH30MHAs KUCIIOTA; T') (hTajieBas KUCIOTa; 1) Tepe-
¢dTaneBass KUCIIOTA; €) aHTPAHWIOBAsI KHUCIIOTA; K) (PEHUIYKCYCHAasI KHUCIIOTA; 3) XJIOPHUCTHIN
-OpoMOeH30MT; M) PTaIeBBIA aHTHUAPHUI.

10. [omyunte w3 TONyoOJia KHCIOTHI: a) T-TOJYWIOBYIO; ©0) (EHMIYKCYyCHYIO; B) TI-
HUTPOOEH30MHYI0; T) 3,5-TMHUTPOOEH30IHYI0; 1) 4-0poM-3-HUTPOOCH30MHYIO; €)

Tema: AMMHBI 1 AMUHOKHCJIOTHI

1. OOBscHUTE YMCEHBIICHNUE OCHOBHOCTH apOMATUYCCKHUX daMHUHOB I1I0 CPABHCHUIO C ann(ba—
TUYCCKMMHU Ha OCHOBC COBPECMCHHBIX HpCILCTaBHeHI/Iﬁ O CTPOCHUHN aHWUJIMHA.
2. HazoBurte AMHWHBI, KOTOPBIC MOXXHO IIOJIYYHUTb BOCCTA-HOBJICHUCM CJICAYIOIIHUX HUTPOCO-

€AMHEHUN: a) M-HUTPOXJOopOeH30s; ©) M-HUTPOITWIOEH301; B) N-HUTPOTOIYOJ; T) II-

METOKCHHHTPOOCH30JT; /1) M-IHHUTPOOCH30II; €) 0-HUTPO(DEHO.

3. Hanmmmmre cXemMbl MPOMEXYTOUHBIX U KOHEYHOT'O MPOIYKTOB B CIEAYIOIINX MTPEBPAICHHUIX:
HH7

C1ZOCH
) © 3 EHNDg HHC 3 s THEPOIEE

H,504 = Hy30y D
HH7
CHsNHp-HCl  HabOg
2 HATPE DA A ool
MH4
C,HsBr  MaNO; _ pom
E
}© a—— 2B c
Cl;  HNO3 _ NH
9 2 L HNO3 L WH3 ) [
FeCl;  Hz50y T

4. Hamumwure peaknuy AWa30THPOBAHUS A-TONYHIWHA, M-HUTPOAHWJIMHA, 71-XJIOPaHWINHA,
CyJb(paHUIOBOI KMCIOTHl HATPUTOM HATPHSI B PACTBOPE COJITHOM KMCIOTHI

5. Hanummre cTpyKTypHblEe (OpPMYJIbl CIEIYIOIIMX HUTPOCOECTUHEHUH: a) HUTpomeTaH; 0) 1-
HUTPOIIEHTAH; B) 2-METWI-3-HUTPOTeKCaH; TI) 2-MeTHJI-2-HUTpoOyTaH; a) 2,4-nuHuUTpo-3,3-
TVDTUIITEKCaH. YKaKUTE, KaKHe M3 3TUX HUTPOCOCTUHEHHUHN SIBISIOTCS TIEPBUYHBIMU, BTOPHY-
HBIMHU, TPETUYHBIMH.

6. HazoBuTe cnenyromue coeTMHEHUS:

a) (CH3)2NC2Hs; 6) (C3H7)sN; B) [(CH3)sNH]"OH-;

1) [(C2Hs)2NH2]*CI; 1) [(C2Hs)(CH3)2NH]2*S042;

e) [(C2Hs)sNH]"HSO47; ) HaN—(CH2)s—NH>;

3) HoN—-CH>—CH>—NH2; ) CH3—NH-CH(CH3)>.

7. Kakue aMuHBI MOJYyYalOTCsl MPU BOCCTAHOBIICHUH CIEAYIOLINX COSAWHEHHH: a) 2-MeTHi-2-
HUTpOOyTaHa; ©0) OyTwim3oHWTpWiIa; B)  2,3-mUMeTWI-2,3-IHHUTPOTENTaHa; T)  2-
HUTPOIIEHTaHOoNa-1; 1) OyTUPOHUTpPUIA; €) TUHUTPHIIA THTAPHOM KHCIOTHI?
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8. B3sB 3a MCXO0MHOE BEIIECTBO MPOIUJIEH, MMOACHCTBYWTE HA HETO TMOCIEIOBATEIHHO CIIEIYIO-
mmmu BerectBamu: a) HI; 6) KCN; B) Na B mpucyrctBuu criupra; 1) CHCI3 B npucyrcTBum mie-
noun (pu HarpeBanuu); 1) Ho (B mpucyrcrBum Ni); €) HNO,. CoctaBpTe cxemy Bcex IpeBpa-
LICHUHI U HA30BUTE MIPOJYKTHI PEAKIIUN.

9. Ha yKCyCHYI0 KHCJIOTY MOCHCTBOBAIM MOCIEIOBATENHHO: a) XJIOpoM (TIpH HarpeBaHuwu); 0)
aMMuakoM. M3 CHHTE3MpOBAaHHOTO BEMIECTBA MOTYUYWIH TUNCHTH]I. 3alUIINTE YPABHCHUS yIIO-
MSIHYTBIX PEaKuii, HA30BUTE BELIECTBA.

10. HanmmuTe rupoins TpunenTraa: ana-rim-gped. HazoBure oOpa3oBaBimecs BEIIECTBa.

11. IlpuBenuTe ypaBHEHHsI peaKklni, T0Ka3bIBAIOIINE, TOKA3bIBaIOIIe aM()OTEPHOCTh ajlaHUHA.

Tema: YrieBoanl
1. Kakue nepcriektuBHBIE (popmymsl Xeyop3ca MOXKHO MOCTPOUTH AJIS TUCAXaPHUIOB, €CIIH W3-
BECTHO, 4TO: a) aToM C-1 a-riroko3sl cBsizan ¢ aromoM C-4 ¢pykTo3sr; 0) atom C-2 B-GpyKTO3hI
— ¢ atomoM C-4 1imoko3bl; B) atoM C-2 B-bpykTo3sl — ¢ atomoMm C-1 B-riroko3s1? Kakue u3 mo-
JTYYEHHBIX COSAMHCHUN SBIISIOTCS BOCCTAHABIUBAIOIIUMU, KAKME — HEBOCCTAHABIIMBAIOIIIUMU ?
2. Hanuiure ypaBHEHUs peakIUii Mo cxeme:

CyHsOH (HCD  CH3l (NaOH) _ pas6. HCL CgH<NHNH;
e A HIOBITOR (HATPIEE. ) HIOBITOR

3. Kak MOHO IOJTy4nTh U3 Kpaxmaja rirokoHaT kanpuusa? [IpuBenure cxeMy peakuui.

4. Hanumure cXeMbl OJy4YEHUsI MOHOCAXapHI0B THAPOIIM30M: a) KpaxMmaina, 0) 1eJUII0JI03b], B)
NIEHTO3aHOB (MCIOJIB3YHTE CTPYKTYpHBIE (POpPMYIIbl yriaeBo0B). B Kakux ycinoBHUSX OCYIECTB-
JSIETCS TUAPOIIN3 TTOTHCAXAPUIOB?

5. Hanmmmre ypaBHEeHHUsI peakiuii: a) 00pa3oBaHus 03a30HA MAJIbTO3bI; 0) OKUCICHUS MAJIbTO3bI
OpOMHOH BOJIOH; B) B3aUMOJACHCTBUS MaJIbTO3bl ¢ TuApokcuaoM Menu (l1) B menounoit cpene.
Kakwue cBoiicTBa IposBISET MaJIbTO3a B 3TUX PEAKLUAX?

6. CocTaBbTe CXEMBI MOIYYEHUS MOHO-, IU- U TPUHUTPATOB LIEJUIIOJIO3bI, UCHIONB3Ys (hOPMYIIbI
Xeyop3aca. UTo Takoe KOJIJIOKCUIINH U MTUPOKCUIINH?

7. HanummTe ypaBHEHUS peakUWi MONTYYEHHS MOHOCAXapHI0B LIMAHTHAPUHOBBIM CHHTE30M,
UCXOJIS U3 CIIEAYIOMHMX BemecTB: a) D-rnunepunoBoro anpaeruaa, 6) D-puodo3sr, B) D-Tar0K035I.
8. Hanuimnte ypaBHeHus peakuuii D(+)-ranakTo3sl ¢: a) THAPOKCHIAMUHOM; 0) (eHmIripasm-
HOM; B) OPOMHO BOJIOM; I') a30THOM KUCJIOTOM; /1) YKCYCHBIM aHTHUAPUIOM; €) XJIOpOEH30JI0M;
) METaHOJIOM B IPUCYTCTBUH XJIOPOBO0opoJa. Bo Bcex nu ciaydasx mpoiayT peakuuu?

9. Kakoe BeriecTBO MOJy4UTCS NMPU B3aMMOJECHCTBUM JIAKTO3bl C METUJIOBBIM CIUPTOM B IpHU-
CYTCTBHH CyXOTI'0 XJOPUCTOr0 Bogopoaa? MyTapoTHUpPyeT I OHO B BOJHOM pacTBope?

10. Kak mosy4aroT ¥ rie UCIONB3YIOT alleTaThl 1esuTi0s103b17 COCTaBbTE CXEMBI IMOJTYyUYEHUS MO-
HO-, IU- ¥ TPUALIETATOB LEJUTIOJIO3BI.

MAITE

Tema: I'erepouukbl
1.06bsAcHUTE, TOYEMY MHUPHUAUH 00JalaeT OCHOBHBIMHM CBOWCTBaMHM. [IpuBenuTe COOTBETCTBY-
IOIME YPABHEHUS PEaKLIAM.
2.IlokaxxuTe IpUYUHY OTCYTCTBHUS y IUPpOJIa OCHOBHBIX CBOMCTB. lIpuBenure nmpumMeps! peax-
IIUH, TOATBEPKAAIOIINX KUCIOTHBIE CBOMCTBA MUPPOJIA.
3.IToueMy nUpUANH OYEHb IUIOXO BCTYMAET B PEAKIMH AIEKTPO(YUIBHOTO 3aMeLIeHNs?
4..Kakue peakuyu gBISIOTCA OOLIUMU /711 TUPPOJIa U aJTKEHOB?
5. IIpu Kakux ycJIOBUSAX MOXHO Cylb(UpOBaTh NUPPOI, GpypaH, TuodeH, nupuaua? [puseanure
YpaBHEHUS COOTBETCTBYIOIINX peakiui. [laiiTe moscHeHus.
6. IIpuBennTe cxeMy B3aMMHOTO MPEBPAILEHUS NATUWIEHHBIX T€TEPOLUKIIOB.
7. PacnionoxuTe nepeynciIeHHble COETMHEHUS B MOPAIKE YBEIUYEHUS PEaKIIMOHHOM CrIOCOOHO-
CTH B peaKkIusaX 1eKTpoPUIBLHOTO 3aMelieHus: ¢pypaH, Toxyol, nupuauH. OObICHUTE CBOM BbI-
6op. [IpuBeauTe mpuMepsl COOTBETCTBYIOIIMX PEAKINM ¢ KaXKIbIM U3 YKa3aHHBIX COETMHEHUH.
8. CocTaBbTe ypaBHEHHs COOTBETCTBYIOIIMX peakuuii: N-oKCu MUPUANHA + HUTPYIOLIas CMECh;
NUPUIIUH + HOIUCTBIA METHIT; TUPUIMH + aMUJ1 HATPHUSL.
9. Ilonyuute u3 THO(EeHa 2-OpoM-S-HUTPOTHO]EH.
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10. ITomygyuTe U3 mupposa S-MeTUI-2-MUPPOTKAPOOHOBYIO KHUCIIOTY.
11.ITonyuuTe 2,5-AUMETHINUPPOT KOHJICHCAIIMEH COOTBETCTBYIOILEIO JUKAPOOHHIBHOIO CO-
€/IMHEHMSL.

KommuiekT 3a1anmii 1y KOHTPOJIbLHOM padoThI
Kontpoabsnas pa6ora Nel. Tema: YrieBoaopoasl anngaTnieckoro psjaa u UX Npou3Boa-

HbIC
Bapuanr 1
1. HasosBure COCAUHECHMUS 110 CHUCTEMATHIECKOH HOMCHKIJIATyp€:

4] CH3—(I3CI—||3H—||3H— CHsz, ) CH5— (FCI_(FH_(I:H_CHEBr ;
||3H2 CI:HE CHy;—CH;—CHy "?HE CH CH;—CHo—CHy
CH3 CH3 CHE

E) CHy— L?CI—L’I:H—llgH—Er; by CH3—||:H —llgH—L?H—CHg.
'|3H2 N5 CH,—CH;—CHs ICH; CHs CH;—CHs
CHsz

2. llpuBeaute peakiuio XJIOPUPOBaHUS 2-MeTUIOyTaHa, HA30BUTE MEXaHU3M M HAIMIIUTE, KaK
[0 CTAJUsIM NPOTEKAET JaHHas peakuus (IpUBEIUTE TPU CTAIUN).

3. TlpuBenute peakuuio MEXIy XJIOPUCTHIM BOAOPOIOM U M300yTHiIeHOM. Ha3oBuTe MexaHU3M
Y HalMIIUTE, KaK 10 CTaAMUSIM IIPOTEKaeT JaHHas peakuus (IpUBeIUTe TPU CTAIUN).

4. Tlomyuute cnupt peakuued ['punbspa, ucxoas uz dopMmanbaeruga 1 OPOMHUCTOTO HU30MPO-
MAJIMarHusl.

5. Harpuii Maccoii 12 r moMecTnian B 3TaHon oo6bemMoM 23 Mi1 1 miotHocthio 0,8 r/em®. Macco-
Bas J10J11 BOJbI B 3TaHoie cocrasiseT 5%. Kakoil o0bemM Bojopona (H.y.) BeIAENIUTCSA HpU
3ToM?

BapuanTt 2
1. Hammmmre CTpyKTypHBIE (OPMYIBI COCTUHEHUH W 0003HAYbTE NMEPBUYHBIC, BTOPHYHBIC H
TPETUYHbIE aTOMBI yTIIEepoa:
a) 2,3,4-TpUMeTHII-TICHTAHOJI-3,
0) 3-uzonponuin-4,6-TUXIOPOKTAHON-2,
B) 2,4-TUMETHII-2-aMUHOTEeKCaH
I') H30MPONUIMETUIIOBBIN 3up.
2. Tlpucoemunure HCI (1 monp) k 1,3-nentamueny. [IpoayKThl MPUCOCTMHEHHS MTOIBEPTHUATE
030HOJIU3Y.

3. Tomyuute 2-x510pOyTaH BCEMU BO3MOKHBIMH CIIOCOOAMH.
4. TlpuBenute peakuuu HykiIeo(duiabHOro 3amenienus rpynmnsl OH.
5. Ilpu HarpeBaHuu MoaMeTaHa Maccoil 2,84 r ¢ MeTauInyecKuM HaTpueM maccoit 0,69 r nomy-

YUK 9TaH, 00beM KOTOpOro mpH (H.y.) coctaBui 179,2 mu. Onpenenure BbIXOA MPOAYKTa
peakuuu.
Bapuant 3
1. Ha3zoBute coeMHEHUS IO CUCTEMATHYE€CKOW HOMEHKIIAType:

CH;., (M3
I
9 CH3~CHy—C(OH)-CH-CH=CHy; f) CH3—C~(~CH=CHj;
CH; CHs CH3"  CH,—CHj
773
E) L?HE—Cll—CH=CH—CH2—C|1[:OH:]—(FH—CH=CH2.
Cl  CHy CHz CHs

2. Kakoii ankeH u ¢ kKakuM peareHToM jaacT cienyroinee coenunerue: (CH3z)2CBrCH>CHz3?
3. Kakwue ciupThl 00pa3yroTcs B pe3ysIbTaTe CISAYIONUX PEaKInii:
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HC=0  H0
CHiCH=0 | H0
(CHC=0 Hi0

C3HM gBr

Ocy1ecTBUTE NpEBpaICHUS:

KOH ?HESCM S HL , Na Cly 5
H40

Hanummre ypaBHeHHE peakIMy MOJTYYCHHUs 2-XJIOPIPOIaHa U BBIYUCIUTE, CKOJIBKO ero 00-
pasyercs u3 1 Kr mpormnana, eciau Beixo peakiuu 90%.

2-xmopbyras

Bapuanr 4
CocraBbTe GOPMYIIBI COCTMHEHUI:
a) 2,4-numetnn-3,5,6-TpUITHIIOKTaH,
0) U30TPONTUITNOIUI,
B) METHJIBTOPOYTHIIKApOUHOI,
r) 3-MeTUI-4-XJTOPOKTEH-2.
Ocy1ecTBUTE NpEBpaILCHUs:
MPOIEH —> MPOMHUH —> 2-HUTPOIPOIIaH.
C nmoMoIIbI0 KaKuX PEeareHTOB MOKHO M3 OYTHUIIOBOTO CIIUPTA MOJTYYUTh XJIOPUCTHIN OyTHi1?
VYxaxute HauOonee y100HbIi METO/I MOTy4YEHHUS.
[TpuBenuTe Bce BO3MOKHBIE CITIOCOOBI ITOJTyUYEHUS TTIMKOJIEH.
Haiinure npocteiiiryro MoseKkysipHyo ¢GopMyIly OpraHHUYeCKOro BEIeCTBa, €CIIH MPH CHKHU-
ranuu 0,18 r aToro BemiecTBa obpazoBanocs 0,2475 t yriuekucnoro raza u 0,2025 r BoAbL.

Bapuanr 5
. HazoBure coennHeHns Mo CUCTEMAaTUYECKON HOMEHKJIATYypeE:
CHs
i) CHg—(:j—CHg—tIJH—CHE—CHg; )] CH3—CI1H—CH2—CI1H—CH2—CH3-,
CHy ?H—CHE Er CHp—HO4
CHy
%) BrCHy—CH—CHy~CHy—CHy—OH.

NO-

N3 xakux rajoreHajaKuIOB MOXKHO TIOJYYHTh 2,9-TUMeTUIIIeKaH peakiueit Bropia?
Jis 2-MeTuineHTaHa HaluIIuTe peakiuuio ¢ OpoMoM, a Juis MOJYYEHHOTO MPOU3BOIHOTO —
CO CIIUPTOBBIM PAaCTBOPOM ILIETOYH.
Hanummre Tpu cxembl CHHTE3a BTOP-OyTHUIIOBOTO CIIUPTA.
[TpoBenute peakuuio OpoMupoBaHMs 2,4-Te€KCaJl€Ha, HA30BUTE OCHOBHOM IMPOJYKT peak-
117078
Bapuanr 6
Hanummre cTpykTypHble (hOpMYJIIBl COEMHEHUI:
a) TMU30TPONUIIMETUIIMETAH,
0) 2,4,4-TpuMeTun-3-3TUI-2-XJIOPIIEHTAaH,
B) U30MPONII-TPETOY TUIKApOUHOI,
I') BTOpOYTHIIMETUIIITUIIMETAH.
Hanmmure peaknuro HUTPOBAaHUS 2-METUIINIEHTaHA. Y KAKUTE MEXAHU3M U CXEMY.
Kakue yriaeBofopoasl MOSy4yaroTcsl MpU JeTUApaTaluu: a) BTOPOYyTHIIOBOTO CHHpTa, O)
TPETHNEHTUIIOBOTO CITUPTA, B) OKTaHOJa-27?
[TomyunTe U3 COOTBETCTBYIOILETO TUTaJIOr€HIIPOM3BOAHOrO 3-MeTH-1-0yTUH M HamummTe
PEaKIUIO MOJIyYeHHOTO COEAMHEHUS C BOI0M, OPOMUCTHIM BOAOPOIOM.
[Tpenyioxxute cxemy NpeBparieHus: K300y TUIOBOTO CIIUPTA B XJIOPUCTHIM TPETOYTHIL.

Bapuanr 7
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HazoBure coennHeHns no CUCTEMAaTUYECKON HOMEHKIIAType:

CHy
%) CH3—CH3—C(OH)-CH-CHz; ) c:Hgl“c—cI:(r::Hj—cHg :

CHz  CHg CH3"  CH;—CHg
E) Cl~CHy~C(OH)—CH~CHs,
CHy =0
OH

[TomyuuTe 1F0O6BIM CITOCOOOM 2-METHIITICHTEH- 1 ¥ HamUIIMTe JJIs Hero peakuuto ¢ HBr.
Wcnonb3yiiTe anieTuieH s mojiydeHus: OyTaHa.

[TonyuuTe 1-x70pnponan, 2-XJI0pHpoIaH.

Kakne coennHEHNs MOKHO NOJIYYUTh IPU B3aUMOJICHCTBUH MPOIUIIOBOrO CIIUPTA C CEPHOMU
KHMCJIOTOM Ha XOJIOAY U ITPU HArPEBAHUU?

Bapuanr 8
Hanumute ctpykTypHBIE (POPMYIIBI COSTUHEHUIA:
a) 2,2-muMeTHI1-4-u30mponui-4-3TUIrenTaH,
0) 3-xmop-2,5-TMMETHIIOKTaHOII-2,
B) BTOPOYTHIIXJIOPH,
r) 3-¢Top-4-x10p-2,3,4-TprMeTHIIIEHTaHOI- 1.
Kakue HUTpoasikaHbl MOMyyaTCcsl MPU HUTPOBaHMM OyTaHa B ra3oBoil ¢aze? Kakoii uzomep
o0Opasyercs NpeanouYTUTETLHO?
[TomryunTe M30MPOMUWIITUICH U3 COOTBETCTBYIOIIETO CIUPTA U HAIHUIIUTE €r0 PEaklHuu C
HBr u o3oHO0M.
[Tposenute ruaponu3 1-xnopOyTana. [lo kakoMy MexaHU3My BeposiTHEE BCero OyAeT mpote-
KaTh peakius’?
Hanummre npuMepsl peakiuii, XapakTepU3yoIIne KUCIOTHbIE U OCHOBHBIE CBOWCTBA OyTH-
JIOBOTO CITUPTA.

BapuanTt 9
HazoBuTe coemHEeHNUs 10 CUCTEMAaTU4eCKOH HOMEHKJIIAType:

CH
9 CH3—CH=CH-CH—CH3Br ; g) CH3>CH_':|:EDH:]_':|:=CH2 :
CHy  CHy—CHsz CHy Ol

E) CH;=CH- L?I:DH) —CH;—CH=CH5.
C3H7

N3o06pa3ure npoexkuusmu Hpiomena 2,3-aumerunOyTaH B 3acIOHEHHOW KOH(pOpMaluu U
ckomeHHoN koHpopmaru. Kakas koHpopmanus sBisercs: Oonee yctoiunBoi? J{ns kaxoi
KOH(pOpMalMy BO3MOKHA YJHAHTHOMEPHUS?
[Tpoxnopupyiite 2-MeTHINIEHTaH (cxeMa, MexaHn3M). OCHOBHOM MOJTYYHMBIIUICS MPOAYKT B
ITOW peaklMy THAPOIM3YHTE NEHCTBUEM IIEI04YU B BoAe. IIpoykT ruaponsa BOCCTAaHOBH-
Te. Hanmummre cXeMbl peakiuii 1 Ha30BUTE BCE IOJIYUYEHHBIE B PE3YyJIbTaTe PEAKLUNA COCIU-
HEHUS.
Hcnonb3yiiTe alieTUiIeH Uil CUHTE3a S-MeTHII-2-TeKCHHA.
Hanmmmre peaknuio noJauMepu3any XJI0pUCcTOro BUHHIIA.

Bapmuanr 10
HasoBute coeMHEHNs 10 CUCTEMAaTUYECKON HOMEHKIIATYpE:
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a) CHg—L}IH—CHE—(I}H—CHECI . B CH3—I€IH—(FH—ITTIH—CHEEr;

M CHz Br CHsCH;—CH,—OH
G
E) CHE—fT:—CHE—'I:H—Er; by ?Hz—?H—?H—?H—CHE.
L}:HE CHE_CHE NC‘E CH3 1 CHE—CH3
Br

[IpuBenuTe peakiuio XJOPUPOBAHUS 3-METUIINIEHTAHA, HA30BUTE MEXAHWU3M W HAMMIIUTE,
KaK IO CTaJIUAM MPOTEKaeT JaHHas peakuus (MPUBEIUTE TPH CTAJINHN).

[TpuBenuTe peakuo MEXIy OPOMHUCTBIM BOJIOPOJAOM M 2-METUJIICHTeHOM-3. Ha3oBute me-
XaHU3M W HAIMIINATE, KaK 10 CTaIUsAM MPOTEKaeT JaHHAs peakius (IPUBEIUTE TPU CTAIUHN).
[TomyunTe 3-3TUIATIEHTAH: a) THAPUPOBAHUEM HETPEACITHLHOTO YIIIEBOA0POa; 0) BOCCTAHOB-
JICHUEM TaJIOTe€HOMPOU3BOIHOTO. CKOJIBKO M30MEPHBIX COCAMHEHUN MOXKHO HCIIOJIb30BaTh
JUIS1 3TOTO B KaXA0M ciydae?

Ha nonnoe ruapupoBanue 2,8 T 3THICHOBOTO YIVIEBOAOPOA U3PACXOI0BAHO 896 M1 BOJO-
pona (H.y.). KakoBel MojexymsipHass mMacca UM CTPyKTypHas (opMysia 3TOrO COEIMHEHHS,
HUMEIOIIEr0 HOPMAJIbHYIO IIeMb YIJIEPOIHBIX aTOMOB?

KountpoabHnas padora Ne2. Tema «AJsbaeruibl, KeTOHbI H KAPOOHOBBIEC KN CJIOTHD)

Bapuanr 1
Ha3zoBuTte coenrHEeHHs IO CUCTEMATUYECKON U PAllMOHAIBHON HOMEHKJIATYpE:

CH3—C=C-CH=C—CHg ; 8) CHy=CH-CH—CHy—CHj;
CH; OH
HazoBure COCANHCHUA 110 CHUCTEMaTHYECKON HOMCHKIJIATYPC:

0

P [

CH3~CH-CH-CH=CH- s B CHy=C—C—CH—CH3.
OH Br CH;—CH; Cl

Hanmmure ctpykTypHBIE POPMYIIBI COSTUHEHUNA:

a) MaclisiHas KUCIIOTa,

0) 2-MeTunTreKcaHoH-3,

B) TPUMETHIIALIETANIBACTH]L,

') METUIIMpemOy TUIKETOH.
Kakue ampaeruzipl wim KeToHsl OyIyT Modydarhes mo peakunu KydepoBa u3 ciemyromux
YIJIEBOJIOPOIOB: a) dTUJIAIETHIICHA; 0) AMATHIIALIETUIICHA; B) alleTHJICHA; I') METHJIPOIUIa-
nerunena? Hanummre cxemsl peakiuii.
OcymiecTBuTE MpeBpaIICHUs:

Cly Btz B CoHs O a
(5007C)

T OTTHITEH

Kakoli mporeHTHON KOoHIeHTpauu Oyner ¢popmainH, eciu B 200 T OJIy4eHHOTO pacTBopa
ObUT pacTBOpPEH (hopManbIerul, MOJTyuYeHHbIN IPU OKUCIEHUH TPEX MoJielt MeTaHona?

Bapmuanr 2

Hazosute COCAUHCHMUA 110 CHUCTEMaTHUYECKOM U paHHOHaHBHOﬁ HOMCHKIIATYPC:

@ CH3—CH—C=C—CHy—CH—CH;—CH3, 6) CH3—CHy— CH-CHj- g

CHo—CH4 CH+ CHy
Hazosute COCAUHCHMUA 110 CHUCTEMaTHUECKOM HOMCHKIJIATYypE:
CH
9 CH3~CH=CH—CHy—C—CHj; §) CHE:}CH—CEH—(%H—CEC—CHE—CH3.
0 ¥ oHa

Hanumure ctpykTypHBIE POPMYIIBI COETUHEHUH.
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a) 2-METWIIPOIIaHOBas KUCIIOTa,
0) MPONMUIITUIIKETOH,
B) 3-METHJIIEHTAaHOH-2,
T') U30MACIISIHBIN aJIbICTH]I.
3. Kaxkoe coenuHeHue NOIyduTCs, €CJIM MPOAYKT B3aUMOACUCTBHA 1,2-1nOpOMIEHTaHa ¢ IMH-
KOM IIPH HAarpeBaHUU 00paboTaii OPOMOBOZOPOAOM, a 3aTEM METAIUTMYECKUM HaTpuem?
4. OcymecTBUTE MPEBPAIICHUS:

s 0
CH3—C{ g —~ CH3CH OH— C3HsCl— C3H—-CHy—C{g

5. 13 100 r 6yrunuoauaa nosmyueno 11,2 i (1.y.) Oyrena-1. KakoB Beixon Oyrena-1 B mporieH-
Tax OT TEOPETUYECKOr0?

Bapuant 3
1. Ha3zoBute coeMHEHUS IO CUCTEMATUYECKONU U PAallMOHAIIBHOW HOMEHKIIAType:

o
) CHy~CH-C=C—CHy—CHg, §)CH;—CH-C{y.
CHz HyC{ CH;
CHy
HazoBHTe COEMHEHNS 110 CUCTEMATHYECKON HOMEHKIIATYPE:

CHs
) CH3—CH2—t:3—CH3—CH=CH2; B) CHg—CHE—%—CHE—CHE—Cﬁg _
CaHs
2. HanummuTte cTpyKTypHbIE (POPMYJIIBI COEMHEHUH.
a) BaJIEpUaHOBAasI KUCIIOTA,
0) 2-OpomIIporTaHOBas KUCJIOTA,
B) 3-OKCUIIEHTAHAJIb,
T') U300y TUIIPTUIIKETOH.
3. HanummmTe ypaBHEHHs peakiuii ModydeHHus 3-MeTHIEeHTaHOHa-2 u 3,3-mumeTnaOyTaHoHa-2
no peakuuu Kyuepona.
4. OcyuiecTBUTE MTPEBPALCHUS:
CHy—CH=CH—CHy 2. CIICECIJPHT B S ! N 5. W
EomrL 1505C
5. CKOJBKO KMJIOIPaMMOB YKCYCHOT'O ajbJeruja MOKHO MOJTy4uTh 1o peakuuu Kyueposa us 2
M® alleTHsIeHa, €I BBIXOJ OT TEOPETUIECKH BO3MOKHOTO COCTABNAET 75%?

Bapuanr 4
1. HasoBure coeMHEHUs 110 CUCTEMAaTUYECKOM U pallMOHAIbHON HOMEHKIIATYpe:

4)CH;—CH;—CH=CH-CH;—C(CH3)5 ; E:JCH3—|:|:H—CH2—CH2—CH2—C£I_
CHs
HazoBute coenmnHenns Mo cuCTeMaTUYECKON HOMEHKIIAType:
CH3~CHy~C=CH—CHy~ C=CH; §) CH3~CHy—CH-CH=C—C—CH—CH3.
CHs Cl  HyC O CHy

2. Hanmmmute cTpykTypHBIE (GOPMYITBI COCIMHEHUH:

a) 3,6-TMMEeTHIIOKTaHOBAas KUCIIOTA,

0) U300y TUIIMETHIIKETOH,

B) 2-METHJIICHTAHOH-3,

T') H30TIPOTNTUIYKCYCHBIN aIbJACTH/I.
3. HanwmmuTe ypaBHeHUS peakiuii 00pa30BaHUS METUIITHIKETOHA U3 3TUIIOBOTO CIIHPTA.
4. OcymiecTBUTE MPEBPAICHUS:
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CHy~GH—CH;~CHy— CHy—CH=CH—CH3 — CHz~CH—CH—CHy—

OH 1 Cl
—* CHy—C=C—-CHy—CH3—CCl;—CHo—CHy— CHa— Lﬁ:— CH;,—CHsz -
8]

5. Ckonbko rpaMMOB OpoMa MOKET ITPOpearupoBarh ¢ 7 raeroHa?

Bapuanr §
1. HasoBure coeMHEHUs 110 CUCTEMATUYECKOM U pallMOHAIbHON HOMEHKIIATYpE:

&30H3—CH2—CHE—$=CHE + B)CH3~CHy—C—CH-CH;—CH3;
CH;—CH;,—CH-CHs 0O CHs

HazoBute COCAUHEHUS 110 CHCTEeMaTHUECKOM HOMCHKIJIATypE:

YCH=CH-CH;—0=CHz. ) CH3—CHy—CH-CHy— CH— cii :
CH
’ cﬁigc% .

2. Hanummure cTpykTypHbIE (POPMYJIIBI COCMHEHUI:

a) 2-XJOpHpONaHoBas KUCIOTA,

0) TPUMETUITYKCYCHasl KUCJIOTa,

B) 4-MeTHIr€KCaHaJIb,

T') U300y TUIIMETUIIKETOH.
3. Kakue xapOOHUIIbHBIE COEAMHEHUSI MOKHO TOJIYYHTh TP JCHCTBUU BOJHOTO PacTBOpa IIe-

JIOYM Ha CJEeAYIOUINe TUTaloreHONPOU3BOAHbIE: 2,2-mubpomOyTaH, 1,1-qubpomrentan?
4. OcymiecTBUTE MPEBPALICHUS

HC=CH—CH3~C=C—CH3—CH3~ C—CHy~ CH— CH3~C—CHBr —CHz —

—+ CHy—CHBr—CHBr—CHq— CH3—C=C—CHs.
5. Kakoe KoIu4ecTBO MPOMHMOHOBOTO albJACTHIa MOKHO MOMYy4nTh Tipu okucienuu 100 r mpo-
MUJIOBOr0 CIUPTA, €CIU BbIXOA alibjieruaa cocrasisieT 90 % ot Teopernyeckoro?

Bapuanr 6
1. HazoBute coeMHEHUS IO CUCTEMATUUYECKONU U PallMOHAIIBHOW HOMEHKIIAType:

0
9 CHy~CHy—CH—Clg; 6)CH=C-CHy~C(CH3)s .

CH5—CHo
Ha3oBuTe COEMHEHHNS IO CUCTEMATUYECKOM HOMEHKIIATYPE:
CHE—L}:HE o
Y| CHE—CH2—$—%—CH2—?H—CH3 )| L’I:EC—CHE—CiH ]
HiC—-H,C O CHs CH;—CH—-CHs

2. Hanummute cTpyKTypHbIE (OPMYIIBI COETMHEHUI:
a) 3-MeTun-4-3TuirekaHalb,
0) METUJINPONUIKETOH,
B) BaJIepHaHOBas KUCIIOTA,
I') H-OyTUIM300y THIIKETOH.
3. CMmech KaJIbIIMEBBIX COJIEH YKCYCHOW M TIPOITMOHOBOM KHCIIOT TOJIBEPTIIA CYXOH MeperoHke.
Kakue coenMHeHns Ipu 3TOM MOTYT MOJIYYUThCS?
4. 3amnoyIHUTE CXEeMY, OTPaXaroIIyl0 TEXHUUECKOE PUMEHEHHE alleTUJIeHa:
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—CH4C00H
—HoC=CHCL
—+H,C=CH-C=CH
L H,C=CH-CO-CHs

HC=CH—

5. CKOJBKO KMJIOIPAaMMOB all€TOHA MOJIyYUTCS IPU OKUCIEHUH U30MPOINUIOBOrO CIMPTA, CHH-
TE3UPOBAHHOIO rujparanueil 4,5 Kr mporeHa, eciiv o0IUN BBIXOJ OT TEOPETUUYECKOTO CO-
craBuit 80%?

Bapuant 7
1. Ha3zoBute coeiMHEHUS MO CUCTEMATHYECKOM U pallMOHAIbHOM HOMEHKIIATYPE:

&) ||3H=CH—CH2—LFT3H—CH3; )] CHg—(FH—CHE—CHE—CC'—CHg-
CHz CHo CHy

HazoBure COCOAUHECHUS 110 CHCTeMaTHYECKOM HOMCHKIJIATYypE:

8]
i) CHg—CHz—CHE—(FH—CH=CH—CH3', ) CH3—L’T1=CH—L?H—CH2—CiH .
CHs CoHs  CHy

2. Hanummure cTpykTypHbIE (POPMYJIIBI COCMHEHUI:
a) 2-MeTmI-2-XJ10p0yTaHoBast KHCJIOTa,
0) Oy TUIIMETUIIKETOH,
B) 3,3-1uMeTHIOyTaHOH-2,
I') BaJIEPUHOBBIN aJIbJETHUI.
3. Hcnonb3ys B KayecTBEe MCXOTHOTO COCAMHEHUS alleTHIICH, MIPEUIOKUTE METOJI CHHTE3a Me-
TunaneTuieHa. [loxydeHHblil IpoayKT noaBepruuTe rujparanuu no Kyuepony.
4. OcymiecTBUTE MPEBPALICHUS:

H,O  2Na  2C4HsCH

Cally
H g2+ HoS0, CITHPT

5. Cxonbko rpammoB KMnO4 moTtpeOyercst it OKHCIECHUS 10 COOTBETCTBYIOIIETO KeToHa |
MOJISI ©30TIPOIUIIOBOrO ciupTa’?
Bapuanr 8
1. HazoBure coequHeHUs MO CUCTEMAaTUYECKON U PallMOHATBHON HOMEHKIIATYpeE:

0
#CHz—CH;—CO—CHy—CHy; 6) CHy—CHy—CH-C{y

(H2
CHy—CH—CH; .
Ha3OBI/ITe COCONHCHUA 110 CHCTeMaTquCKOﬁ HOMeHKHaType:
DU oo CH- CH=CH, . 5 HO=C—OH— cH¢ 2B
CHa—CHy” 4 I 2:BHC= I \CHE—CHE-

CHsz CHsz
2. Hamummte cTpyKTypHBIE GOPMYIIBI COSTUHEHU:
a) 4-OpoM-2-MeTHJITeKCaHOBasI KHCIIOTA,
0) METHJIPTUJIKETOH,
B) 3-3THJICHIIEHTaHAJIb,
) OpoMareTOH.
3. TlomyyuTe MUPOIU30M COOTBETCTBYIONIUX KAPOOHOBBIX KHUCIIOT 3-METHJIOYTaHAIbh W HAllH-
[INTE JUIS HETO PEAKITUIO allbJOEHOMKOH ICHCAITIH.
4. OcymiecTBUTE MPEBPAICHUS
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i
CH3~CH—-CH—CH3
OH
Aneruiex oobsemom 280 M1 (H.y.) OBUT HCTIONIB30BAH ISl TIOTYYEHHUS alleTalIbACTH/a, BEIXO
koToporo cocraBui 80%. Kakast macca meraimina MOXeT ObITh MOJy4YeHa MpHU 100ABICHUU
BCETO MOJIYYEHHOTO NbJETH/Ia K N30BITKY aMMHAYHOTO pacTBOpa OKcuza cepedpa?

20C], _ KOH_ Cly Zn EIulnC 4
CITH{T TI0f ONIOK H5O

Bapuant 9
Ha3zoBure coerHeHNs 110 CUCTEMATUYECKOM U PallMOHAIbHON HOMEHKIIATYpE:

CHs

0
—CH—C7
9 CHy—CH C\H,EjCH3—CH2—CH2—%—CH\CH3_

CHs CHy
Ha3zoBure coeanHeHus 110 CHCTEMAaTUYECKO HOMEHKIIAType:
9 CHy~CHy~CHy—C—CHy—CH-CHz ; §)CH3~CHy-CH-C=C—CHy—CH
CH;  Br CHz

Hanmmure ctpykTypHBIE POPMYIIBI COSTUHEHUN:

a) 2,3-auMeTunoyTaHoBas KUCIIOTA,

0) 3-OpoM-6-MeTHIIOKTaHOH-4,

B) TPUMETHIIYKCYCHBIN aJIbJIeTU,

r) 4-MeTHITIIeHTeH-3-0H-2.

Hanummre peakuuu cinoxHo3(pUpHON KOHAEHCAMKM THUIEHKO ISl IPOIHMOHOBOTO ajlbJIert-
Ja.

OcymiecTBuTE MpeBpaIEeHus:

a) IPOIMOHOBBIN aJbAEIH]] —> METHJIALIETUIIEH,

ACHs

0) sTanon —> Oyrtaauen-1,3.
Kakyto maccy 6poMHO# BOJBI ¢ MaccoBoi noneit Opoma 1,6% MoxeT 00eCBETHUTH MTPOIIH-
neH oovemoMm 1,12 11 (H.y.)?

Bapuanr 10
Ha3zoBuTte coenrHEHUs O CUCTEMATHYECKON U PAllMOHAIBHOM HOMEHKJIATYPE:
TH 0
@CH3—CH2—CH3—CH2—%—?H—CH3;EﬁCH3—$—CH2—CH3—CfH.
0 CH,—CHs CH,
HazoBute coearHeHus 10 cUCTEMaTH4YECKON HOMEHKIIAType:
i T o
9 CHy=C—CH—CH; @cH3—CH2—$H—?H—$—CH2—CfH.
CHy~CH=C—CHs OH CH;CHs
CHs

Hanummre cTpykTypHble (hOpMYJIIBl COEMHEHUI:

a) 2,3-rerntaHoBasi KUCIIOTA,

0) TpeTOyTUIIMETUIIKETOH,

B) 6-OpoM-4-3THITEeNTaHOH-2,

T') U30MACISIHBIN a.J1bJIeT U]

[Monyunte M0OBIM crtocoOOM 3,4-TMMETHIITIEHTAHAIb W HAIWIIATE U1 HETO PEaKIMH: a) C
xsopunom docdopa (V), 6) ¢ xaopom, B) ¢ aMMUaKoM, T) ¢ ruapokcunom meau (1), 1) ans-
JTONBEHOU KOHJIEHCAIIHH.

OcymiecTBUTE MpeBpaIIECHUs:

a) MeHTeH-1 —>TeHTaHOH-2,

0) YKCYCHBIH anbaerun —— 2-0pomOyTaH.

Texuuueckuit kapoua xanpius maccoi 20 r o6padboTanu U30bITKOM BOJbI, ITOJyYUB alleTH-
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JIEH, TIPU TPOITYCKAaHWHM KOTOPOTO dYepe3 M30BITOK OpoMHOW Bonbl oOpasoBancs 1,1,2,2-
TeTpabpoMdTaH Maccoit 86,5 r. Onpenenute MaccoByto noito CaCz B TEXHUUECKOM KapOue.
KonTpoabHas padora 3
Tema: YrieBoasbl
Bapuanr 1
1. Hanwummrte ypaBHeHus peakimii D(+)-ranakTossl C: a) THAPOKCHIAMUHOM; 0) (eHHITHIpa-
3MHOM; B) OPOMHOM BOJIOM; T') a30THOW KUCJIOTOM; J1) YKCYCHBIM aHTHIIPUIOM; €) XJIOpOEH30-
JIOM; >K) METaHOJIOM B NPUCYTCTBUM XJIOpoBoJopona. Bo Bcex nu ciayyasx mpoiayT peax-
nuu?
2. Kakoe BemecTBo MONy4UTCs MPH B3aUMOACHUCTBUH JIAKTO3bI ¢ METUJIOBBIM CIIUPTOM B TpH-
CYTCTBUHU CYyXOT'0 XJOPUCTOr0 Bogopoaa? MyTapoTHpyeT JI1 OHO B BOJHOM pacTBope?
3. Kak momyyaroT u rje UCroyb3yIoT aneTartsl 1e/unoio3bl? COCTaBbTe CXEMBI MOTyUEHHs MO-
HO-, IU- ¥ TPUALIETATOB LEJLTIOIO3BI.
4. HanummuTe cxemy MOJIyYeHHs! albJO0TeKCO3 CTYNEHYaTOW MoJuMepH3ameil popmaibaeriia
(B mpUCYTCTBUU THIIPOKCH 1A Kajblus). KTo BepBble OCylIecTBUI 3Ty peakluo?
Bapuanr 2
1. Kakue nepcrnektuBHbIE (popmysbl Xeyop3ca MOXKHO MOCTPOUTH AJIS TUCAXapHUI0B, €CIIU H3-
BECTHO, 4TO: a) aToM C-1 o-riroko3sl cBsizan ¢ atoMoM C-4 GpykTo3sl; 6) atom C-2 B-hpyKTo3s!
— ¢ aromoM C-4 riroko3sr; B) atoM C-2 B-dpykTo3sl — ¢ atomom C-1 B-rmroko3sl? Kakue u3s mo-
Jy4YEHHBIX COSAMHEHUN SIBIISIOTCS BOCCTAHABIUBAIOIUMU, KaKe — HEBOCCTAHABIIMBAIOIIUMU ?
2. Hanumure ypaBHEHUS peakIuil 10 cXeMe:
CoHsOH (HCT)  CHsl (NaOH) _ pass. HCI CgHsNHNH,
A A HEORITOK [HATPEE ) HEORITOK
3. Kak MOHO nonTy4nTh U3 Kpaxmaia rirokoHaT kaneuusa? [IpuBenure cxeMy peakuui.
4. Hanmmute cXeMbl MOMYyYSHHS MOHOCAXapHIOB THIPOIM30M: a) KpaxMaia, 0) IeJUIt0I036l, B)
MEHTO3aHOB (MCIONB3YHTE CTPYKTYpHBIE (POPMYJIBI yIiaeBoI0B). B Kakux ycloBUSX OCYIIECTB-
JSETCsI TUAPOIIN3 TTOIHCaXapuoB?

MATE

Bapuant 3

1. Hanummre ypaBHEHUs peakLuii: a) 00pa30BaHUs 03a30HA MAbTO3bl; 0) OKHCICHHUS MaJbTO-
36l OPOMHO BOJIOM; B) B3aUMOJIEHCTBUS MajbTO3bl ¢ ruapokcuaom meau (l) B menounoit
cpene. Kakue cBoiicTBa MposIBISET MabTO3a B 3TUX peakuusix?

2. Hanmmmute nepcrnektuBHy0 hopMyiy (Mo Xeyop3cy) BOCCTaHABIMBAIOIIETO TpHCaXapHa,
IOCTPOEHHOTO U3 TpeX OcTaTKOB o.-D-rmoko3bl. CocTaBbTe cXeMy MyTapOTallMH 3TOTO TpU-
caxapuja.

3. CocTaBbTe CXeMbl NOJYUYEHUs MOHO-, M- U TPUHUTPATOB LIEJUIIOI03bI, UCTIONB3Ys (HOPMYJIBI
(mo Xeyop3cy). UTo Takoe KOJUTOKCUIIMH U TUPOKCHITHH?

4. HanumuTe ypaBHEHHs peakUMi MOJIYYEHUS MOHOCAXapHJIOB LIMAHTUIPUHOBBIM CHHTE30M,
UCXOAs U3 cieayrolmx BemniecTs: a) D-rmuuepunoBoro anbaeruaa, 0) D-pu6ossi, B) D-
TJIFOKO3BI.

Bapmuanr 4
1. TlosicHuTe KONBbUATO-LENHYIO TayTOMEPHIO MOHOCAaxXapuJ0B Ha npumepe D-pubo3sl. Hanu-
HIMTe nepcnekTuBHble (1o Xeyopscy) popmyisl B-D-ae3oxcupudodypanossl.
2. Hanumute ypaBHEHMs peakLUi, MOJIb3YSACh MEPCIIEKTUBHBIMU (POPMYJIaMHU IO CXEME:

Epgaua R;'JIE-'[E'I'HI‘D:}?:IIBE]J&T pazf. HoSOy

IO RITOE {HATPEE.)
3. IlpuBenute cXeMmbl peakiyil: a) HCUEPITBIBAIOLIETO METUIMPOBAHUS 1IEJUTIOI03bI U 0) mocie-
JYIOHIErO KMCIOTHOTO THIPOJIN3a METHILEIUTI0I03bl. Ha30BUTE KOHEYHBIN ITPOTYKT.
4. Hamummmte cxembl BoccTanoBneHuss D(+)-rmroko3sl u D(—)-ppykTo3sl 10 miecTHaTOMHBIX
cnuptoB. HazoBute criupthl. BynyT mu oHu o01aiaTh ONTHYECKONW aKTUBHOCTHIO?

LRIIIOOHOZa + D
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Bapuanr §5
[TosicHuTe KETO-€HOJIBHYIO TAYTOMEPUIO MOHOCAXapuI0B Ha npuMmepe D-MaHHO3BI.
Caxapo3sy mnocienoBaTebHO 00padoTanu: BOJHBIM PACTBOPOM CEPHOM KHCIOTHI MPU Harpe-
BaHUM, 3aTeM HU30BITKOM (peHmaruapasuHa. Hanummure ypaBHeHMs peakuuid, Ha30BUTE IPO-
IyKThl. YTO 03HA4YaeT TEPMUH «MHBEPCUS» Caxapo3bl?
JUid mody4eHuss BUCKO3HOI'O IIEJIKAa LEJIHI03y 00paldaThIBalOT TMAPOKCUIOM HATpHs, Ha
00pa3yromiyrocs Mpu 3TOM AJIKATULEIIII0I03Y JEUCTBYIOT CEPOYIIEPOIOM, IPU ITOM IOJTY-
YaeTcsl KCAaHTOTE€HAT LIEJUII0JI03bI (BUCK03a). BUCKO3HBIN 1IENK — IPOAYKT THAPOIN3a KCaH-
TOr€HaTa LEJUII0JI03bl B KUCIOW cpeae. HanuiunTte ypaBHEHUs BCEX NEPEUMCIIEHHBIX PEak-
105058
CKOJIBKO CTEPEOM30MEPHBIX YETHIPEXaTOMHBIX CIIMPTOB MOKHO IOJIYYUTh IPU BOCCTaHOB-
JeHUN n30MepHbIX TeTpo3? Kakue u3 HuUX OyIyT ONTHUYECKH aKTUBHBIMU U KaKUe — Me30-
dopmamu?

Bapuanr 6
Ha manpTo3y noneicTBoBaJI aMMHAauHbIM PacTBOPOM Tuapokcuja cepedpa. IlomyueHHslit
IPOAYKT NoABEpIIM ruapoausy. Hanumure ypaBHenus peakunid. ITolayT nu Takue peakunun
¢ caxapo3on? OTBET MOSCHUTE.
Hanummre nepcnexktuBHyo (1o Xeyopscy) ¢popmyiy ¢pparmeHTa MoJieKyJibl riukorena. Ka-
KM€ TUIIbI CBSI3€H MEXJly OCTaTKaMU MOHO3 UMEIOTCS B 3TOM nonucaxapuje? Yem orauvaer-
Csl TIIMKOT€H OT aMUJIOTIEKTHHA?
VYkaxuTe, Kakue NPOMEKYTOUHbIE M KOHEUYHbIE MPOAYKTHI IMOJIy4alOTCS IPU TUAPOIIN3E
kpaxmana. [IpuBenure cxemy ruipoiansa Kpaxmaia.
Hanummre ypaBHeHUs peakiuii okucieHus: a) D-riroko3sl u 6) D-pubo3sl aMMHauHBIM
pacTBOPOM ruapokcHja cepedpa (10 aabJIOHOBBIX KUCIOT). [Jisl MOTyYeHHBIX MTOJMOKCUKHC-
JIOT HAMUIIATE CTPYKTYpPHBIE (OPMYIIHI Y- U O-TAKTOHOB.

Bapmuant 7
CocraBbTe cxeMy 00pa3oBaHMsI TeTPO3bl, UCX0/s U3 D(+)-TiHiepruHOBOro ajablaeruia, ¢ mno-
MOILBIO [TUAHTUAPUHOBOrO cUHTE3a. CKOIBKO TETPO3 MpHU 3TOM nonyuurca? K kakomy psaay
OHM OyJIyT OTHOCUTHCS?
B Monekyine 1akT0o3bl BOCCTaHABJIMBAIOLIAsl TPYyIIa HAXOAUTCSA B OCTATKE TIIFOKO3bl. ITO ObI-
JI0 JTOKa3aHO IpPEBpaIlleHUEM JIAaKTO3bI B j1akTo3a30H (O.Pumiep, 1888 r.), KoTOpsIi npu rua-
poJu3e AaBall TallakToO3y U INIF0K03a30H. HanummTe ypaBHEHNs IEPEUNCIICHHBIX PEAKIUI.
Hamumure dopmyny dbparmeHTa MOJIEKYJBI LEIUTI0I03bI (TI0 Xeyop3cy). YKaKHUTE THUIIBI
CBsi3el MEXy OCTaTKaMHU IJIIOKO3bl B MOJIEKYJIE LIeJUTI0103bl. Kakue npoaykTsl 00pasyrorcs
pu Tupoau3e nemtonosbl? [IpuBeaure ypaBHeHus peakuuid. B kakux BemiecTBax pacTBO-
psieTcs nesunronosa’?
CocTaBbpTe CXeMbl peaklMil OKUCIIEHUS M30MEPHBIX TETPO3 IO BUHHBIX KUCIOT. YKaXuTe,
CKOJIBKO BUHHBIX KHCJIOT ITPH 3TOM ITOJIYYHUTCS.

Bapuanr 8
o-T"anakronupanosa Obula npeBpaiieHa B o.-D-metunranakrosus, 3atemM B TerpameTui-o-D-
METUJITANTAKTO3U ], U3 KOTOPOro IOCie KHUCIOTHOrO THMaposn3a Oblna monydeHa 2,3,4,6-
terpameTui-D-ranakrosza. [locieqHio OKUCINIM NEPMAaHraHATOM Kayus, MPU 3TOM 00Opa-
30BaJIaCh TPUMETOKCUTIIyTapoBas kKuciaoTa. Hanumunre ypaBHEHUS yKa3aHHBIX PEAKIIUM.
Hanumure ypaBHeHHME peakluu caxapo3bl ¢ M30BITKOM yKCycHOro auruapuaa. Hasosure
MIOJIy4E€HHOE BEILIECTBO.
[IpuBenuTe cTpoeHme GparMeHTa MOJEKYJIBI MEJUTI0N03b (TI0 Xeyop3Ccy) U CXeMy peaKiiuu
€€ alleTUIMpPOBaHusA. YeM OTIM4YaroTcs MOHO-, AM- U TpHUaleTaTsl Lemnoao3sl? Kakoe mpu-
MEHEHHE UMEIOT YKa3aHHbIE MPOYKThI B IPOMBIIIIIEHHOCTH ?
Hammmmre ypaBaenus peakuuii okucienus D(+)-rimoko3sl u D(-)-pubo3sr: a) OpomMHOI BO-
JI0M (0 OTHOOCHOBHBIX — aJIbJJOHOBBIX- KUCJIOT), 0) a30THOM KUCIOTON (40 ABYXOCHOBHBIX —
apoBBIX — KUCJIOT), B) MEPOKCUAOM BOJOpOJa B MpUCyTcTBUU XJjopuaa xenes3a (I11). Byayr
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JIY TTOJTyYEHHbIE KMCIIOThI ONTUYECKHU aKTUBHBIMU?
BapuanTt 9
1. Kakue Buasl nzomepuu Habmaroaa0Tcs y MoHocaxapunoB? IlpuBeaure GpopMyiibl Bcex ONTH-
YECKUX aHTUIIOJI0B U JUACTEPEOMEPOB.
2. Hanummute ypaBHEHMs peakLUii COOTBETCTBEHHO CXEME:

pasi. H25C|4
TAKTO7a — JARKTOOHOHOEAT FHAI0OTa ————— A+ B

HasoBute npoayKThl rugpoausa.

3. Ilpm rumponuse ramaktaHoB oOpasyercss D-ramakronmpanosa. Hamummre dopmyny (mo
Xeyop3scy) ¢parMeHTa MOJICKYJIbl TalaKTaHa, 3Has, YTO TUII CBSI3U B ATOM MOJHCAXapuae o-
1,4'-TIMKO3UIHBIMN.

4. CnocoOHbI I BoccTaHaBiIuBaTh peakTuB dDenmnra: a) D-pubo3sa, 6) 2-ne3okcu-D-pubo3a, B)
D-dpyxro3a, r) D-rmoko3a? Hanummre ctpykTypHyto popmyiy peaktiuBa denunra u ypas-
HEHUE PeaKlUy OKUCIIEHUS UM OJJHOW U3 ajba03 (10 aJIbJOHOBOM KUCIIOTHI).

Bapuant 10

1. Kakue BemectBa Ha3bpIBaloT riukosugamu? Hamummurte ¢opmynsl (o Xeyopscy) [B-D-
METIITTIOK03uAa, o-D-stunranakrozuna. [IpuBenute npuMepsl HadUMUXs TITUKO3UIHBIX CBSI-
3ei B IPUPOAHBIX COSAMHEHUSIX.

2. Ha caxapo3y nojeicTBoBasId U30BITKOM JUMETWICYNIb(ara B IPUCYTCTBUH ILIEIOYH, 3aTEM
pa30aBICHHON CEPHON KHCIOTOHN NpH HAarpeBaHWH, Mocie 3Toro (GeHunruapasuHom. Hamu-
HINTE ypaBHEHHUs peakiuil. HazoBuTe mpoMeXyTOUHblE U KOHEYHBIE MPOIYKTHI, YKAKHUTE,
KaKHe U3 COEIMHEHHI CIIOCOOHBI MyTapOTHPOBATb.

3. Hamumute dpopmymny (mo Xeyopscy) dbparmMeHTa MOJIEKYJIbl KCHJIaHA, €CITU OH COCTOUT U3
octaTkoB 0-(1,5)-D-kcnio3sl, CBsI3aHHBIX 0-1,4'-TJIMKO3HIHBIMU CBSI3SIMH.

4. HanumumTe CXeMbl PEaKIHii, ¢ MOMOIIBI0 KOTOPHIX MOXHO IIy4uTh U3 D-apabunossr D-
IIOKapOBYIO (caxapHyio) u D-mMaHHapoBy0 (MaHHOCAXapHYIO) KUCIOTHI.

IIpumepsl TecTOBBIX 3aIaHUH
TecT 111 MPOBEPKH OCTATOYHBIX 3HAHU

Huempyxyus ona cmyoenma

Tecm codepocum 25 3adanuii, uz Hux 15 3a0anuti — yacms A, 5 3a0anuii — wacmo B, 5 3a0anuii —

yacmv C. Ha eco evinonnenue omseooumcs 90 munym. Eciu 3a0anue ne yoaémcs 6blnonHumo

cpasy, nepeiioume K creoyiouemy. Eciu ocmanemcs epems, éepHumecs K nponyuweHHbiM 3a0a-

Huam. Bepno evinonnennoe sadanue yacmu A oyenusaemces 6 1 oann, wvacmu B — 2 6anna, vacmu

C -5 6annos.

YACThA
K kaxmomy 3a1aHuI0 4acTH A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJIMH BEPHBIM.
BrimonauB 3a1anne, BHIOEPUTE BEPHBIA OTBET M YKAXKHUTE B OJTAHKE OTBETOB.
Al. Kakolt mpoykT obpa3yercsi Ipu B3aUMOJICHCTBUM 2-MeTHIIOyTeHa-2 ¢ GpOMOM B 4ye-

TBIPEXXJIOPUCTOM yriiepoe?

1. 1-Opom -2-meTmibyTeH-2 2. 2,3-1uopom-2-MeTHII0y TaH

3. 2,3-mubpom- 2-mMeTrnoyTeH-2 4. 2-6pom- 3-MeTHIIOYTeH-2

A2. Kakue 13 nepeyucieHHbIX HIKE PeaKLUi OTHOCATCS K SN2-THITY?
1. leiicTBre 6pomMa Ha 2-MeTHIIOyTaH

2. JlefictBue Honuaa Kainus Ha 2-OpoMOyTaH

3. HeiictBue 6pomuna pochopa (111) ma 6yranon-1

4. NevictBue 6pomuna gocdopa (111) Ha Tper-OyTanon

A3. B kako#l u3 peakuui MpoayKThl HAITUCAHbI BEPHO?

1. ITupuaus + oneym — 4-nupuauHCyIb(OKUCIOTa

2. llupunus + oneym — 2-UPUANHCYIb(OKHUCIOTA

3. Ilupuaus + oneym — 3-NUPUIUHCYIB(OKUCIOTA

4. IlupuIUHOKCHU T

A4. Kakyto cpeny ciaenyeT UCIoIb30BaTh sl THAPOJIN3a aleTanen?
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1. He#itpansuyro2. Kucnyto
3. lllenounyto 4. Peakiusi BO3BMOXHA KaK B KUCJIOHN, TaK U B LIEJIOYHOU cpefie
AS. C moMoIIpI0 KaKuX peareHTOB MOYKHO Pa3JIMUUTh MPONHH-1 1 mponuH-2?
1. I'mapoxcun nuamuncepeOpa2. CHHUIIbHAS KACIOTA
3. bucynsdut Harpus 4. bpomuas Bona
A6. Kakoe coemnaeHne oOpa3yercst Mpu KOHJICHCAITUH MPOTIaHaNs B MIET0YHOM cpene?
1. 3-ruapokcu-2-MeTUINeHTaHAIb2. 2-THIPOKCU-3-METHUIITICHTaHATb
3. 2-MeTuinenTeH-2-ainb 4. KpoTOHOBEIN albaeruy
A7. Yto Takoe aHOMEpHBIi 3P heKT?
1. Ilepexon a-anomepa B B-aHoMep
2. Ilepexon nuknuiyeckoi (GOPMBI YIJIEBOAOB B PACKPBITYIO
3.Mi3MeHeHne yCcTOMUYMBOCTH KOH(POPMAITUH MPU 3aMEIIEHUH TOIyaleTalbHOTO THAPOKCH-
na
4. [Ipeobmaganue -aHoMepa B paBHOBECUU
A8. Meuensrii 120 stunanerar CHz-CO-80-CoHs MOBEPTIIN KUCIOTHOMY THApPOIu3y. I ne
OKa3zajach U30TOIHAsI METKA B IPOIyKTaxX rMapoaun3a’
1. B monekyne criupta. B Momnekyie KUCI0ThI
3. PaBHOMEpHO pacnpenenuiiachk MeXy CIIUPTOM U KUCIOTOM
4. ITonoxeHre METKH HE YCTAaHOBJIEHO
A9. Uem 00BSACHUTH TOT (PAKT, YTO METHIIOBBIH CIHPT, OOJIAAAIONINI MEHBIIEH MOJEKY-
JISIPHON MacCOM, SIBISIETCS KUIKOCTHIO, PACTBOPUM B BOJIE, TOT/Ia KAK METHIIOPOMUJI — BEIIECTBO
ra3oo0pa3Hoe 1 HepacTBOPUMOE B Boze?
1. OTHOLIEHHEM BEIIECTB K Pa3IMYHbIM KJ1accaM
2. O6pa3oBaHKEM BOJOPOIHBIX CBSI3EH MEXy MOJEKYJIaMU
raJloreHoajkaHa
3. OTpunarenbHBIM HHAYKTUBHBIM 3(peKkTom rasoreHa
4. OGpa3oBaHHeM BOJAOPOIHBIX CBS3EH MEXKAYy MOJIEKYJIaMU CIIUPTa
A10. CKoIbKO HU30MEPOB MOXKET HMETh apoOMaTH4ecKuil yrieBonopon coctaBa C7H7CI?
1.32.43.64.7
A11. Kakoe BemecTBo MOKET OBITh MOITYYEHO B pe3yJIbTaTe MOCIe10BATEIbHOTO JeHCTBUS
Ha M3OMPONIIXIIOPU] MarHus B aOCOMIOTHOM ddupe, mpornaHais, pa30aBIeHHON CONSHON Kuc-
JIOTHI, KOHIIEHTPUPOBAHHOM CEPHOI KHCIIOTHI IPU HArPEBaHUU?
1.T'ekcen-34-MeTHITIEHTEH-2
2.2-MeTUINECHTEH-2 4-MEeTHIIIICHTCH-3
A12. Kakue ycrnoBusi HEOOXOUMBI I TPOBEICHUS PEaKIIUU:
CsHsCH3 + 3Cl2 — CgHsCI +3HCI
1. Karanuzarop2.06myueHue
3. PactBopuTtens 4.1136bITOK XJT0pa
A13. Tlo kakomy MexaHu3my UAET 3amenieHue OH-rpynmnel B MUKpUHOBON KucIoTe?
1. Ormerienne-nmpucoeuHeHNE2. SR
3.Sn2apomar4. Snl
A14. Kakoe coenuHenne o0pa3yeTcsi Mpu HarpeBaHUU OEH30JICYIb()OKUCIOTHI C BOOM?
1. benzon2. ®enon
3. ben3soiinas kuciora4. M-okcruOeH305CcyabhOKUCIOTa
Al15.Kakue 13 mepeynclieHHbIX HIDKE COSIMHEHUH cienyeT u30paTh B KauecTBE aTKUIIH-
PYIOILIETO areHTa JJis MoJyuyeHus: H30Nponmioen3oa u3 6en3ona’?
1. IIponen2. IIponan
3. IIponanains 4. [Tpornun
YACTh B
BbyabTe BHMMaTenbHbl! 3aganus yacT B MoOryT ObITH TPEX THUIIOB:
1. 3apmanus, conepskanire HeCKOIbKO BEPHBIX OTBETOB
2. 3amaHus HA yCTAaHOBIICHHE COOTBETCTBUS
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3. 3amaHus, B KOTOPBIX OTBET JOJIKEH OBbITh JaH B BUJE YUCIIA, CIOBA CUMBOJIA

B1. 113 nepeunciieHHBIX HUXKE COSIMHEHHI BBHIOEpHUTE T€, KOTOPBHIEB3aUMOICHCTBYIOT C Ma-
JICMHOBBIM aHTUPUIOM B YCIIOBUSAX peakuuu J(unbca-Anpaepa.

OT0 BellecTBa:

1. ITuppon 2. dypan

3. Tuoden4. [upunun 5. bByranuen

B2. Pacnonoxure npuBeI€HHbIE HIKE KapOOHUIIBHBIE COSAMHEHUS B PSJI [0 BO3PACTAHUIO
UX PEAKIMOHHOM CIIOCOOHOCTHU B pEakUsaX ¢ HyKICO(PHILHBIMU peareHTaMu.

1. ®dopmanbaerua2. YKCYCHBIN allbIeTu
3.Aueron4. TpuxiopyKCyCHBIN anbaeruy

B3. Pacnionoxure coelMHEHUS B TOPSIIKE YBEJIMUEHUS KUCIOTHBIX CBOKCTB.

1. XnopykcycHas kuciora 2. YKCycHasi KUCJIoTa

3. IlponanoBas kuciota 4. J{luxiaopykcycHasi KUCIOTa

B4. Cpenu nepeyucieHHbIX COEAMHEHUN YKaKUTE TaKWe, B KOTOPBIX IMPOSBIISAETCS HECO-
rJ1acOBaHHAasi OPUEHTALIMS 3aMECTUTENIeH B PeakIsIX Sk.

1. n-Hurpoanunus 2. m-Hutpodenon
3.m-Ilnanodenon 4. n-I'uapokcuronyon

BS. Pacnonoxute npuBeAEHHbIE HIXKE COCIMHEHUS B MOPSAKE BO3PACTAHUS UX alUINPY-
IOIIEH CTIOCOOHOCTH.

1. Ilponmonunxnopun.2. [Iponronosas kucnora.3.Otunanerar. 4. Auetamun.

YACTb C

OtBetsl k 3amanusM yactu C popmynupyiTe B cCBOOOIHOM KpaTKoi (hopMe 1 3amiChIBaiiTe
B OJIaHK OTBETOB.

C1.Ha3oBure npoayKT B3aUMOJCHCTBUS aHTUApUA IPONMOHOBON KUCIIOTHI U ATaHO]A.

C2.[1na yrneBogopona coctaBa CgHig, B KOTOpOM €CTh JiBa YETBEPTUUYHBIX aTOMa YIJIEPO-
J1a, HAMMAIIATE TIPOIYKT peakiuu cyiabpoxiopupoBanus. HazoBure ero mo 3aMecTUTENLHON HO-
MEHKJIaType.

C3.3anumute HopMyIIBl peareHTOB, KOTOPhIE HEOOXOIMMO HCIIOIB30BaTh JJIS IIPEeBpallie-
HUs OeH3071a B 2-TUAPOKCU-3-METOKCHOCH3abAeT U/ l. PeareHTsl 3anuIrTe B MOPSAIKE UCIIONIB30-
BaHUsA. YKaXHUTE YCIOBUS UX IPUMEHEHHUS.

C4. IIponomxkure Ppazy: « IMUMEpHl — ITO. .....»

C5. CKOJBKO CTPYKTYPHBIX M30MEPOB UMEETKAPOOHMIBHOE COEAMHEHUE apOMAaTHUUYECKOTO
psina cocraBa CgHgO?

Bomnpocs! k 3a4éTy, 5 cemecTp
1. Konnenmus rudpunnzauuu. [pupona C-C u C-H cpsseil B ankanax. [loHsiTHe o KOH-
dopmanusax u koHpopmepax ankaHoB. [Ipoexumonnsie (opmynsl Heiomena. Kondopmarum
JTaHa, IponaHa, OyTaHa M BBICIIMX aJIKaHOB. DHEpreTHYeckas Juarpamma KOH()OpMalOHHOTO
COCTOSIHUS MOJIEKYJIBI AJIKAHA.
2. Crepeoxumusi. XupanbHOCTh. AcUMMeTpUUecKuil atoM. OnTuueckas akTUBHOCTh. Crio-
coOBbl M300paKEHUsS HHAHTUOMEPOB: TPEXMEPHBIC KIMHOBHUIHBIE IMPOEKIHH, MPOEKLIHUOHHBIE
dbopmynel Duiiepa, «IECOMWIbHBIE KO3Tb». OTHOCUTENbHAS U aOCOIIOTHAs KOH(UTYpaIus.
[unactepeomepsl. PaniemaTsl. MeTozapsl pa3ieneHus CMECH U30MEPOB.
3. [IpupoaHbIe HCTOYHUKH aJIKaHOB. METO/IbI CUHTE3a: TUIPUPOBAHHE HENPEAEIbHBIX Y-
JI€BOZIOPOOB, CUHTE3 Yepe3 JUTUN-IUANKUIKYTIPaThl, BOCCTAHOBJICHHE AJIKMITAJIOICHUIOB (aK-
TUBHBIMH METaJlJIaMH, aJIOMOTUAPUIOM JIUTHA), THAPOIU3 METAIIOOPTaHUYECKUX COEAMHEHUH,
BOCCTaHOBJICHHE KapOOHMIIBHBIX cOelMHeHNH, peakius Bropia u Bropua - I'punbspa, snextpo-
JIN3 BOJHBIX PACTBOPOB coJiel KapOOHOBBIX KUCIIOT.
4. XuMHUYECKHE CBOMCTBA alkaHOB. MexaHu3Mm peakuuii Sr. ['amorenupoBanue (XJIopupo-
BaHue, OpoMupoBaHue, noaupoBanue, propupoBanue). CynbdpoxiopupoBanue. CeneKTUBHOCTh
paluKalIbHBIX PEAKUUH M OTHOCUTENbHAsI CTA0MIBHOCTh AKUJIBHBIX paguKanoB. TepMuyecKuii
U Kartanutuueckui kpekuHr. Hurposanue. Kuakodasznoe nurpoanue (M.M. Konosasnos), na-
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podaszHoe HuTpoBaHue okcuaamu azota (A.M. Tutos).

S. Oxkucnenne ankaHoB. ['openue. Oxucienue ankanoB ¢ paspeiBom C-C cBsizeil. Okuciie-
HUE H-aJIKaHOB 710 ciupToB 0e3 pa3priBa C-C cBszeit (cmocod bamkuposa). Pacmennenue. Kpe-
KUHT, nuposin3. [loHsATHE O TepMHMUECKOM M KaTaJUTHYEeCKOM KpekuHre. M3omepusanus H-
QJIKaHOB B M30aJIKAHBI.

6. [Ipupona nBoiiHou cBsizu. ['eomerpuueckas wuzomepust (yuc-, mpauwc- u Z-, E-
HOMEHKJIaTypa). MeTopl CHHTEe3a: STUMUHUPOBAHUE TAJIOT€HOBOIOPOIa U3 aJKUITaIOreHHU OB,
BOJIbI U3 CIIUPTOB, CTEPEOCENEKTUBHOE BOCCTAHOBIIEHUE AJIKUHOB. Psij cTaOMIIBHOCTH aJIKEHOB,
BBIBE/ICHHBIII Ha OCHOBE TEIUIOT TuApupoBaHus. ['eTeporeHHOe U FOMOT€HHOE THIIPUPOBAHUE
AJIKCHOB.

7. Dnexrpodunsroe npucoeauHenne (Adg). OOmiee mpeacTaBiIeHne 0 MEXaHU3ME peak-
UM, T- ¥ G-KOMILIEKCHI, OHHUEBBIE MOHBI. CTEpeo - U pernocesneKTuBHOCTh. IIpaBuino Mapkos-
HUKOBA. ['anoreHnpoBaHue: MexaHu3M, crepeoxumus. [ uaporaisorenuponanue. ['uaparanms.

8. [IpombIIEHHBIN METOJ CUHTE3a JTaHoIa U nponaHosna-2.
Okwucienne ankeHoB 10 okcupaHoB (mo IlpwiexaeBy) u no awosoB o Baraepy (KMnOgs) u
Kpure (OsO4). Crepeoxumusi THAPOKCUIMPOBAHUS ATKEHOB, 030HOJIN3 AJIKEHOB.

9. PanukanpHble peakuuu: MPUCOSAMHEHHE OpPOMHUCTOrO BoAOpoAa Mo Xapamry (mexa-
HU3M) U aJUTHIIBHOE TalloreHupoBanue no Lurnepy.

10. OnekTpodunpHOE MpucoequHeHNe K ankuHaM. CpaBHEHUE PEAKIIMOHHOM CIIOCOOHOCTH
QJIKUHOB M aJIKEHOB. [ ajloreHupoBaHue, TUAPUPOBAHUE, T'MJIPOTaJIOr€HUPOBAHUE, TUApATAIUs
(Kyuepos).

11. [Ipupona tpoiiHoit cBs3u. Metoasl cuHTe3a ankuHOB. C-H-KHCIOTHOCTH aleTHIIEHa,
MOHATHE O KapOaHWOHAaX. ALETUJICHU]IBI HATPUS M MEAHM, MarHUHOpraHUYECKHUe MPOU3BOIAHbBIE
QJIKUHOB: UX IOJyYEHHUE U UCII0JIb30BAHNUE B OPraHUUECKOM CHHTE3E.

12. Tunsl queHoB. AJUICHBI, CONPSDKEHHbIE AUEHbI. MeToabl cuHTe3a 1,3-AHeHOB: Jerui-
pUpOBaHuE alIkaHOB, Aeruapatanus 1,4-nuonos. byraauen-1,3, ocobenHoctu crpoenus. Moie-
KyJsipHble opoutanu 1,3-auenoB. [anorenupoBanue u rujporajiorenupoanue 1,3-nueHoB. Au-
mun-katuoH. 1,2- u 1,4-npucoenunenue. Peaknusa unbca-Anbiepa ¢ alkeHaMH U aJlKUHAMU,
CTEpEOXHUMHUS PEAKIH U €€ IPUMEHEHHE B OPTaHUYECKOM CHHTE3E.

13. Peakuuu Hyki1€0(MIBHOTIO 3aMEIIEHUs] Y HACBIIIEHHOTO aToMa yIiepoja B aJIKWIraio-
TEHUJIaX, KaK METOJ CO3AAHMs CBS3M YIVIEPOI-YIVIEPOJ, YIIEPOA-a30T, YIIEPOA-KUCIOPO, YI-
nepoja-cepa, yriepoa-pocdop (mosrydeHre alKuaraloreHua0B, CIIUPTOB, THOJIOB, MPOCTHIX d(Pu-
POB, HUTPOCOETMHEHU I, aAMUHOB, HUTPHJIOB, CIIOKHBIX 3(UPOB U Ap.).

14. OCHOBHBIE XapaKTEPUCTUKN SN2 peaknuid, BalibJCHOBCKOe oOpamieHue. IlonsTue o
HYKJICO(DUITBHOCTH.

15. Peaxnmu Sn1-tuma. KapOokaTroHBI, (pakTOpHI, OMpEnesnsoniine uX yCTOWIHBOCTb. [le-
pPerpynmnupoBKH KapOOKaTHOHOB.

16. Konkypupyromue peakiuu aerunporaiorenupoanusi: E1, E2. Hanpasnenue snumu-
HupoBaHus. [IpaBuna 3aiinieBa u 'opmana.

17. OpnHOaTOMHBIE CIIUPTHI. DIEKTPOHHOE CTPOEHUE CIIUPTOB, CXeMa G- CBsI3eH, UX MOJIp-

HOCTb. MeTO/bI MOJTyueHHsI: OKHCICHHE aJIKaHOB, U3 aJIKEHOB, KAPOOHWIBHBIX COCMHEHUH, ra-
JIOTE€HAJIKAHOB, C MIOMOILbIO PEaKTUBOB | 'pHHBAPA, U3 aMUHOB, CIOKHBIX 3(UPOB U KapOOHOBBIX
KHCJIOT.

18. CgoiictBa cnuptoB. CrimpThl, kKak ciadbie O-H kucnorel. CnupThl, Kak OCHOBaHUS
JIsrouca.
19. 3amMeleHue THIPOKCUILHOM TPYIIBI B CIMPTAaX Ha rajoreH (moj AeHCTBUEM Tajore-

HOBOJIOPOJIOB, TaJIOTeHUI0B (Gocdopa, XJIOpUCTOro THOHUIA). MeXxaHu3M U 3aMenieHus. Jlerua-
paTtanus CIIApPTOB.

20. OxucrneHue NepBUYHBIX CIIUPTOB O aJbAETHIOB U KapOOHOBBIX KHCIOT, BTOPHYHBIX
CIIUPTOB 10 KETOHOB. PeareHTsl OKHMCIIEHHsI Ha OCHOBE XPOMOBOI'O aHTMAPUJIA U JBYOKUCH Map-
raHIa.

21. JIByxaroMHuble cnupThl. MeTonbl cunTe3a. CoiicTBa. KauecTBeHHas peakuus.
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22. [Ipocteie adupel. MeToapl moydeHus: peakius BuibsiMcoHa, aIKOKCHMEPKYPHUPOBa-
HHUE AJIKCHOB, ME&XXMOJIEKYJIIpHAs Aeruaparanus cuuptoB. CBoiicTBa MpocThIX APHUPOB: 00pa3o-
BaHUE OKCOHHUEBBIX COJIEH, pacIIeryieHue KUCIOTaMH.
3amaun
1. 3aBepuiuTe ypaBHEHHE pEaKIIMd MOHOXJOpHUpOBaHUs OyTaHa (2-meTwnmnpornana). [laiite me-
XaHU3M U OOBSICHUTE COCTAB MPOTYKTOB PEAKIINH.
2. YcTaHOBHUTE CTPOCHHE OCHOBHBIX MTPOIYKTOB MPUCOETUHEHUSI OpOMOBOAOPO/IA K CIAEAYIOUIIM
COCIMHEHUSIM B YCJIOBHUSX CBOOOJHOMOHHOTO M PAJUKAIBHOTO MPOILECCOB: 3-XJIOPIPOIHIICH,
AJUTUJIOBBIN CIIUPT.
3. VI3 kaKkoro rajoreHoajkaHa 1 ¢ MOMOIIBI0 KaKUX PEaKLUi MOKHO MOIY4YUTh CIEIYIOIINE CO-
enuHeHus: OyTaH, OyTeH-1, OyTaHo1-2, Oy TUIIIIMAHU, XJIOPUCTHIN OyTHIIMArHuii?
4. YcranoBute crpoeHue BeniectBa cocrtaBa CsHi20, koTopoe mpu B3auMoeicTBUU ¢ OpoMu-
CTBIM OyTHJIMarHMEMBBIAEIAETCS OyTaH, a IPU OKUCICHUH 00pa3yeTcsl BEeIECTBO, BOCCTAHABIIH-
Batoniee (eIMHTOBY KHUAKOCTh. Hanuimre ypaBHEeHHUS YIIOMSHYTBIX PEaKIIHA.
5. HamumuTe npeBpamieHus TeKCHHA-3 MpU JCUCTBUHU CISAYIONIMX PEarcHTOB: a) HAaTpUH B
xugkoM ammuake, 0)Hz,Pd|BaSOs, B)LIAIH4. HazoBute mpoayKThl O 3aMECTUTEIILHON HOMEH-
KJIaType.
6. Harmmmre cTpykTYpHYIO (HhOpMyITy MPOAYKTa, 0OpA3yIOIIErocss B pe3yibTaTe peakiuu Mmpo-
naHona-1 ¢ KakmbIM U3 CIIEyIONMX peareHToB: cepHas kuciora (mpu 140°); cepmas xmcmora
(mpu200°); azoTHas kucnoTa (B IPUCYTCTBUM cepHOit); mupuauH-okcua xpoma(V1); meTamimde-
CKU HATPUU, AUXPOMAT KaJIUs B IPUCYTCTBUU CEPHOU KHCIOTHI.
7. Hammmmure ypaBHEHHS peakUUi C yKa3aHHEM PEareHTOB, HEOOXOAMMBIX ISl TOJy4eHUs 2-
dbeHmIITaHoA U3 CIEAYIOMNUX UCXOIHBIX COSTUHEHHI: OpOMOEH3011, CTHUPOI, (PeHIIIALIETUIICH.
8. IlpenckaxuTe OCHOBHBIE IPOIYKTHI peakiMil mporeHa ¢ 1) 030HOM (BOCCTaHOBUTEIHHOE
pacIuieruieHne), 2) IepMaHraHaTOM Kajlus B IIEJIOYHOM cpeze, 3) BOJoM B KUCio cpene, 4) Opo-
MOBOJIOPOJIOM B IPUCYTCTBUU MEPEKUCEH.
9. lMonmyuute Oytanuen-1,3 u3z 1,4-nmubpombyTana, u3 1,4-6yranauona, uz 4-xnopOyrena-1.
10. Kakue coeprHeHUs MOTyYaTcs B pe3ysbTaTe JUEHOBOTO CHHTE3a U30MPEHA C aKPUIIOHUTPH-
JIOM U METHJIBUHUIIKETOHOM?
11. IToyuure akposienH u3 rovnepuHa. Hanummre uist Hero peakuuo rugpaTanuq.
12. OcymiecTBuTE MpeBpalleHNe: 3TUIEH— OKHCh 3THIIeHa — OyTaHol-1— OyTaHaib. YKaxuTe
YCJIOBUS MPOBEACHUS PEAKIUM.
13. Ha 1,1-n1u6pomOyTan mocienoBaTebHO MOJEHCTBYHTE H30BITKOM CIIMPTOBOTO pacTBOpa
TUAPOKCUAA Kausi, U30BITKOM OpOMOBOJIOPO/A, BOJHBIM pacTBopoM miénoun. HazoBute mpo-
MEKyTOYHBIE BEIIECTBA M KOHEUHBIH MPOIYKT.
14. Ucxons u3 aneTuiieHa, nojiydynte OpoMucThiid 3Tuia. Hanummre 1s1 Hero peakuuu ¢ HUTpU-
TOM cepebpa, ¢ MarHueM B abCOJIIOTHOM 3(Hpe, ¢ aMMHAKOM, C 3TUJIATOM HaTpusl.

Bonpochl Kk 3k3aMeHy 10 OpraHnyeckuii XuMmuu, 6 cemectTp
1. Crpoenue 6ensona. @opmyna Kekyne. Monekynspasie opoutanu Oenzona. Konuemnmus apo-
MatnyHOCTH. [IpaBuno Xrokkensa. Kpurepun apoMaTHYHOCTH: KBAaHTOBOXUMHWYECKHUH, YHEPTETH-
4eCKUH (TETUIOTHl THAPUPOBAHMS) M MATHUTHBIN.
2. KonpeHcupoBaHHBIE apoMaTWYeCKHE YTIIeBOAOpOAbl: HapTamuH. OCOOCHHOCTH CTPOCHHUSI.
[Tonyuyenune. CBoiicTBa (peakMy NPUCOETUHEHUS, OKUCIEHUS, SIEKTPO(YUIBHOTO 3aMELICHNU ).
3. KonjaeHcHpoBaHHBIE apOMAaTHUYECKUE YTIIEBOJIOPObl: GeHaHTpeH. OCOOCHHOCTH CTPOCHUS.
[Tonyuyenue. CBoiicTBa (peakMy NPUCOETMHEHUS, OKUCIEHUS, IEKTPO(YUIBHOTO 3aMELICHNU ).
4. KonaeHCHpOBaHHbIE apOMaTHYECKHE YIJIEBOAOPOJbI: aHTpaueH. OcoOEHHOCTH CTPOEHUS.
[Tonyuyenue. CBoiicTBa (peakMy NPUCOETMHEHUS, OKUCIICHUS, IEKTPO(YUIBHOTO 3aMELICHNU ).
5. IomyueHue apoMaTUYECKUX YTIIEBOJIOPOAOB B MPOMBIIUIEHHOCTH - KaTaIUTUYECKUH pudop-
MUHT HeTH, IepepaboTKa KOKCOBOTO ra3za M KaMeHHOYTOJIbHOI cMouibl. JIabopaTopHbie METOABI
cuHTe3a: peakuus Bropua-durrura, ankuwinpoBanue 6eHzona u apeHon no dpuaento-Kpadrey,
BOCCTAHOBJIEHHME KUPHOAPOMATHUYECKHX KETOHOB.
6. Karanurtudeckoe rumpupoBaHue apeHOB, BOCCTAHOBJICHHE apeHOB 1o bepuy. Peaknnu 3ame-
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IICHUsI BOJOPOJIa B OOKOBOM IIEMU alKMJIOCH30JI0B Ha TasioreH. OKHUCICHHE aTKUIOSCH30I0B 1
KOHJICHCHPOBAHHBIX aPOMATHUECKUX YTIEBOAOPOIOB /10 KAPOOHOBBIX KHUCIIOT.

7. Peakuu apoMaTHyeckoro 3JIeKTpOopMIbHOro 3amerieHus. OOIIMe MpeAcTaBleHUs O MeXa-
Hu3Me peakuuil. [IpencraBinenne on- U ¢ -Komiuiekcax. CTpyKTypa HEPEXOJHOTO COCTOSHUS.
HutpoBanue, ranorennpoBanue, CyabGUpoBaHUe.

8. BimsHMe 3aMecTHTENs Ha CKOPOCTb U HaNpaBieHUE 3JeKTpoduibHOro 3amemienus. Cora-
COBaHHAas U HECOTJIACOBAHHASI OPUEHTALUS.

9. AnxunupoBanue apeHoB no @punemo-Kpadprcy. Ankunupyromye areHTbl. MeXaHu3M peak-
uuu. [onmmankunupoBanue. CUHTE3 quapwii- U TPUAPUIMETAHOB. TpUapUIMETUIIKATUOHBI, aHH-
OHBI ¥ paguKaibl. MeTo/1bl UX TEHEPUPOBAHUS U CTA0MIIBHOCTD.

10. AmunmmpoBanue aperoB 1o dpunenro-Kpadrcy. Auunupyrommue areHTbl. MeXaHu3M peak-
uuu. PernocenexktuBHOCTh anminpoBanusa. @opmunupoBanue no ['arrepmany-Koxy u npyrue
POJICTBEHHBIE PEAKIIH.

11. IlpeBpameHue ragoreHOEH30JI0B B ()eHOJBI U apOMaTHUECKUE aMUHBL. MeTo/Ibl TeHepupo-
BaHus U Qukcanuu aeruapodensona. CtpoeHue neruapoOeH3ona. MexaHu3sM MpUCOeIUHEHUS-
otuieryieHus SNAT, IPUMEpHl peakiuii 1 aKTUBUPYIOIIEE BIUSHUE JIEKTPOHOAKIIETITOPHBIX 3a-
MecTuTeneil. AHMOHHBIE G -KOMIUIEKChl MelizeHreliMepa U uX CTpOCHHUE.

12. ApununoBasi kucinota. Konmencamus Jlukmana. AnuionHOBas KOHJACHCAIUS d(PUPOB JH-
KapOOHOBBIX KHCIIOT Kak METOJ CHUHTe3a CpelHUX MakpouukioB. DtaneBas u Tepedranenas
KHCJIOTHI, TPOMBIIIJICHHBIE METObI TToNy4YeHHus. PTaneBblii aHTUAPUA, (PTATUMUI B €TO UCTIOIb-
30BaHME B CUHTE3E.

13. Meronb! noyuenus gpenonos. CpoiicTa: (penonsr kak OH-KUCIOTHI, BIUSHUE 3aMECTHTE-
Jieil Ha KUCIOTHOCTh (heHOoNOB. Peakiuu 3nekTpoduIbHOrO 3aMEIIeHHs] B apOMaTHYECKOM siipe
denonoB. KapOokcunmupoBanue (GEHOISITOB MISIOYHBIX MeTauioB 1o Komwoe. @opmunmposa-
Hue. [leperpynnupoBka aJmioBbix 3¢upoB dhenonon (Kisiizen).

14. JIByxocHoBHbIE KUCIOTHL.. MeToapl cunTe3a. lllaBeneBas kucnora, TUITHUIOKCANAT B CIOXK-
HO?(pUpHOI KOHAEHcauu. MalloHOBast KUCJIOTa: CUHTE3bI C MaJOHOBBIM 3(UpPOM, peakius Mu-
xanist, KoHaeHcauuu ¢ anpaeruaamu (Kuesenarens). AutapHas kucnota, ee anruapu, umu, N-
OpOMCYKITMHUMH/I.

15. Cunre3 moHocaxapuaoB. Peakiun MoHocaxapuaoB. CHHTE3 MPOCTBIX U CIOXKHBIX 3(UPOB
MoHOcaxapu10B. OKHCIeHHE U BOCCTaHOBJIEHUE ab/103. OOpa3oBaHKe 03a30HOB.

16. Metonbl oy4eHHs albJACTHAOB U KeTOHOB. [IpoMbIIIeHHOE TIoydYeHne popMalbaerusa,
aleTanberua U BBICHINX anpAerufioB (ruapodopmunupoBanue). CTpoeHHe KapOOHUIBHOMN
TPYIIBL, €€ MOJSIPHOCTD U MOJISIPU3YEMOCTb.

17. MexaHu3M HYKJICO(PHIBHOTO MPUCOECTUHEHUS TI0 KapOOHUIBHOM TPYIINE albJeruI0B U Ke-
TOHOB. KucnoTHbI 1 ocHOBHOH kaTtanu3. [Ipumeps! peakuuii. 3ammra KapOOHUIBHOW TPYIIIBL.
[Torydenue 6UCYyNbPUTHBIX TPOU3BOIHBIX U [IHAHTHAPHUHOB.

18. Hwurpoankansl. Metoasl cuHTe3a. CTpoeHHe HUTPOrpymIbl. KHCIOTHOCTh M TayTOMEpHS
HUTPOAJIKAHOB. Peakium HUTpoaikaHoB. ApoMaTuueckrue HUTpocoeaAuHeHusl. CUHTE3 U BOCCTa-
HOBJIEHHE HUTPOApeHOB. beH3nanHoBas eperpyninupoBKa.

19. B3aumopelicTBUE aibAETUAOB M KETOHOB C a30TUCTHIMU OCHOBAHHSIMH, C METAJIOOpTaHU-
yecKuMU coeuHeHussMu. CuHTe3 crnupToB. EHONMM3a1us anb1eruioB 1 KETOHOB.

20. Meroapl mony4eHuss aMUHOB. AMUHBI Kak OCHOBaHUsA. CpaBHEHHE OCHOBHBIX CBOWCTB allu-
daTHyecKuX M apoMaTUYECKUX aMHHOB. BiMsiHHEe HA OCHOBHOCTh aMHUHOB 3aMeCTUTENIeH B apo-
MaTHYECKOM SPE.

21. AnkwIvpoBaHWE W allWJIMPOBAHWE aMHUHOB. 3allliTa aMUHOTPYIEL. TepMUudeckoe pasioxe-
HUE TUJIPOKCUIOB TeTpaamkuiaMMoHus 1o ['opmany. BzaumopeiictBue anudaruueckux u apo-
MaTHYE€CKUX aMUHOB C a30THUCTOM KUCIOTOW. OKUCIEHNE U TAJIOTEHUPOBAHHE aMUHOB. Peakiuu
ANIEKTPOPUIBHOTO 3aMEIICHHS B ADOMATUIECKUX aMUHAX.

22. AnpnonpHas ¥ KPOTOHOBasi KOHJICHCAIMS ajbJICTHI0OBB, MEXaHNU3M peakiuidi. beH3onHoBas
KOHJCHCALUs.

23. ApomaTHyecKHe aua3oCOeAMHEHUs. MexaHu3M peakuuu auasotupoBaHus. CTpoeHue M
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YCTOMYMBOCTH COJIEW THA30HUS.

24. BoccraHoBIEHHE albJETU0B U KeTOHOB. OKHCIICHUE allbJCTHI0B, pEarcHThl OKHUCICHUS.
OkucneHre KeTOHOB MmepKuciotamu 1o baitepy-Bemnurepy. JucnponopuroHMpoBaHUE ajibie-
ruzoB o Kanuunuapo (npsmas 1 nepekpecTHasi peakliiu).

25. Peaknuu amasocoenvHeHU 0e3 BBIIEICHUS a30Ta: BOCCTAHOBJICHHME JIO apHJITHAPA3UHOB,
azocodeTaHre. A30COYETaHHWE KaK Peaklus 3JICKTPOPHIBLHOTO 3aMelieHus. A30- U IUa30Co-
CTaBJISIIOIINE, YCIIOBHE COUETAHUs C aMUHAMU U (heHoIaMU. A30KPACUTENH.

26. dypan, tnodeH, nuppona. CHHTE3 C UCHONIb30BaHUEM |,4-THKaApOOHUIBHBIX COCIUHEHUN
(ITaanb-KHopp), B3aumubIe niepexosl (peaknus KOpbeBa). Peakiuu snekTpoduasHOTO 3aMelie-
HUS B NSATHWICHHBIX apoOMAaTUYEeCKHX rerepounkiax. OpHeHTanus 3J1eKTpoUIbHOTO 3aMelie-
HUSL.

27. CtpoeHue kKapOOKCUIBHOU rpymnIibl. DU3HKO-XUMHYECKHE CBOMCTBA: aCCOIMAIINS, TUCCOLIU-
anus, BIMSHUE 3aMECTUTENeH Ha KUCIOTHOCTD. ["amorenupoBanue kucnot no ['emto-donbrapay-
3enuackomy. IlupomuTnueckast keroHu3anus, ekTponn3 no KonbOe, nekapOoKCHIMpOBaHHE
110 XyHCIIUKKEpY.

28. Iupuguna. Ocobennoctu crpoeHus. CunTe3 nupuauHa. Peakun 351eKTpouIbHOTO U HYK-
neo(unpHOro 3aMelIeHus B aape nupuanHa. OCHOBHBIE CBOMCTBA nupuanHa. OKHUCIEHHE U BOC-
CTaHOBJICHUE MUPUINHA.

29. Iupuaun. Cunre3. OcHOBaHHBIE CBOWCTBA. Peakuuu nupuanHa ¢ aiKWITalOreHHIAMU.
OxucneHue 1 BOCCTaHOBJIEHUE. Peakiiuy 31eKTpopuIbHOr0 3aMEeIeHHUS.

30. IIpousBoaHble KapOOHOBBIX KUCJIOT: TaJIOT€HAHTHIPHUAbI, AHTUIAPUIBI, CIOXKHBIE 3UPHI,
aMuibl. MeTobl osyyeHus. Peakuuu: ruiposin3, aakoroin3, aMiuHOJIN3.

31. HyxieodunbHOE 3aMeIIeHHe aTOMOB BOJAOPO/ia B MUPUINHE.

32. HomenknaTypa aMHHOKHUCIOT. lIpupoaHble aMHHOKUCIOTHI. XHUPaTbHOCTb aMHHOKHCIIOT,
oOpa3yronux nporenHsl. KucnoTHO-ocHOBHBIE (aM(OTEpHBIE) CBOMCTBA MPUPOJAHBIX AMHUHOKHC-
70T. CHHTE3bI a -aMUHOKHCIIOT U pa3zielieHue paueMu4eckux GopM. ACUMMETPUYECKUN CUHTES.

33. Monocaxapunbl. Kinaccupukanus u cTepeoXxuMus MOHOCAXapua0B. AJbI03bI U KETO3BI. O.-
u b -Anomepsl. Tayromepuss MOHOCAXapUI0B, MyTapOTalUs TIIFOKO3bl. XMMUUECKHE CBOWMCTBA
MOHOCAaXapHuI0B.

34. Jlucaxapuasl (OMO3BI): MajbTO3a, IMEIUIO0MO3a, JIAKTO3a, caxapo3a. BoccTaHOBHTEILHBIC
cBolcTBa qucaxapusioB. MHBepcus caxapossl. [lonrcaxapuasl: kpaxmal, HeJT003a.

35. Okcukucnorel. Kinaccudpukamus. Ontuueckas u30MepHus OKCUKUCIOT. CHHTE3bI OKCHKHC-
710T. OcOOEHHOCTH XMMHUYECKUX CBOMCTB.

36. Knaccudukarust aTuIuKIOB. DHEPTHs HAMPSHKCHUS TUKIIOATKAHOB U €€ KOJIMYSCTBECHHAS
OIICHKAa Ha OCHOBAHUM CPAaBHEHHUS TEIJIOT 0Opa30BaHUs U TEIUIOT CTOPAHUS IIMKJIOAIKAHOB U CO-
OTBETCTBYIOIUX aJKaHOB. THIbI HANpsOKEHHs] B LMKJIOAIKaHAX W MOJpa3/eieHHe LHMKIOB Ha
MaJible, CPEHHUE UKIIbI U MAKPOIIMKIIBL.

37. Crpoenue mMKIONpONaHa, UKIOOyTaHa, IUKJIONEHTaHa, IUKIorekcana. Kondopmarmon-
HBI aHaNU3 IUKJIOTeKcaHa. AKCHAIIbHBIE U HKBAaTOpUaJbHBIC CBSI3U B KOH(popmaimu "kpecio"
LUKJIOTE€KCaHa.

38. Metozpl cMHTE3a HUKIONPONaHa, IUKIOO0yTaHa U UX MPOU3BOAHBIX. OCOOEHHOCTH XUMUYe-
CKUX CBOMCTB CO€IMHEHUN C TPEXWICHHBIM LIUKJIOM.

39. CuHTe3 coeqMHEHHMH psia IMKJIONEHTaHa M IUKIorekcaHa. OCOOEHHOCTH XHUMHYECKUX
CBOMCTB LIMKJIONEHTaHA U IIUKJIOTEKCaHa.

3apaun

1. I3 aHunmHa M Jpyrux HEOoOXOJUMBIX HEapoMaTHYEeCKHX peareHToB mnosyuure 3,4,5-
TPUHUTPOOPOMOEH301.

2. Kakue mpoayKThl MOYKHO TIOJTYYHTh TPH OKUCIICHUH TIIOKO3bI? Hammmmre ypaBHEHUS! COOT-
BETCTBYIOIIMX PEAKLIUM, YKAKUTE YCIOBUS UX MTPOBEICHHUSI.

3. Ipennoxute cxemy cuHTe3a 3-0poM-2,5-TuMeTIIIOSH3 B ACTHAA U3 TOJTYOJIA.

4. V13 neHTo3b! NOJTYYHUTE TEKCO3Y.

5. Hanmmure ypaBHeHuUs peakuuii: a) GpyKTo3bl ¢ aMaibraMoil HaTpHs B BOJIHOM cpejie,
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6. 0) GpYKTO3BI C XJIOPUCTHIM AlETUIIOM (B H30BITKE).
7. IlaTnuneHHbIA HACBIIEHHBIN a30TUCTBIA T€TEPOLUKI — MUPPOJIMIUH — UMEET CBOICTBA BTO-
pUYHOrO amuHa. Hanmummre ypaBHEHUS €ro peakiuii ¢ XJIOpOBOIOPOIOM, OEH30UIOPOMUIOM.
8. lns dypana, Tnodena, mupposia MPUBEAUTE MPUMEPHI PEAKLUI: a) EKTPOPHILHOTO 3aMe-
ieHus1, 0) MPUCOCTUHECHHUS.
9. M3 GeH307a W MPOIMIOBOTO CHHMPTa MOJYYHTE MPONWiIOeH30s u u3onponuwidenson. [lomy-
YEHHBIE YTJIEBOJOPO/IbI OKUCIUTE EPMaHTaHATOM KaJlusl.
10. 13 Genzona u Apyrux HEOOXOIMMBIX PEAreHTOB IOJYYUTE METHIIOBBIN 3¢up S-aMuHO-4-
OpoM-2-HUTPOOCH30MHOM KUCIIOTHI.
11. IMonyuure 2,5-AMMETHILUKIONEHTAHKAPOOHOBYIO KHCIIOTY, UCXOIs M3 HATPUUMAIOHOBOTO
3¢upa 1 COOTBETCTBYIOIIMX JAUTATOT€HOPOU3BOTHBIX.
12. U3 GeH3ona momxy4ute HOI0SH3OII.
13. Kak xumMuueckuM myTéM OTIUYUTH CaXapo3y OT JIAKTO3bI?
14. TlpuBeaure cxemy €HOJIU3ALNUU MAJIbTO3bI.
15. Hamummre ypaBHeHHUs peakuuii MoOHOCylb(upoBanus OeH30i1a, MUPpOIa U HUPUIUHA.
VYKaxXuTe yCcaoBusl.
16. Ilomyuwute 2-aMuHO- U 3-aMUHOTHPUIHH.
17. I3 GeH3ona u MPOMIIIOBOTO CIHUPTA IMOJYYHTE MPONUIOCH301 U u3onponmwioen3on. [Ipen-
JIOKUTE MeXaHU3M peakiuu. [lonydeHHbIe yriieBoA0POIbl OKUCIUTE IEPMAHTaHATOM KaJlusl.
18. Cpenu nepeyrcieHHbIX COSMHEHUH YKaXKUTE T€, B KOTOPBIX MPOSIBIISICTCS HECOTJIACOBAHHAS
OpHUEHTAIMs: M-aMUHOAHWINH, M-HUTPO(eHoI, M-Kpe3oi. [IpuBeaute nmpuMepsl peakiiuii diek-
TPOGUIBHOTO 3aMEIICHNUS B 3TUX COCAMHEHUSX. PaccMoTprTe MeXaHU3M.
19. PacnonokuTe COeOUHEHHs MO BO3pacTarolleld JErKOCTH MPOTEKaHUs PeaKIUil IeKTPo-
(GMIBHOTO 3aMelIeHNs: OEH30HUTPHII, aMHHOOEH30J1, XJIOpOEH30J1, H30MPONIIOCH301. APryMeH-
TUPYHTE cBOM BbIOOD. [IprBeanTe MprMepsl COOTBETCTBYIOMIMX PEAKIIHIA.
20. Kakoii yriieBogopoJ 1ojiy4aercs pu alKWIMpOBaHUM O€H3051a OPOMUCTHIM U300YTHIIOM I10
peakuu Opunens-Kpadrca? Paccmorpute mexanusm peakuuu. [lpenioxure npyroi nyTb CHH-
TEe3a.
21. PacnionokuTe COEIMHEHHsS MO yBEIWYCHHUIO BBIXOJIa M-M30Mepa, 00pa3yroIIerocs mpu HUT-
pOBaHUU TOJNyoOJia, OEH30TpUXJIOpHUaa, OeH30Ja. APryMeHTHpyHTe cBOW BbIOOp. Paccmotpute
MEXaHU3M.
22. Hutposanue 2.,4,6-tputper-6yTunronyona (HuTpyromas cMech, 25°C) nmpuBoauT K 06pa3o-
BaHUIO TPEX a30TCOJAEPIKALIMX OpraHMYECKUX coequHeHuil. Hanmummre cTpykTypHble HOopMyIIbl
ITHX TPOAYKTOB peakmuu. [Ipemnokure MeXaHW3MbI, KOTOpble OOBSICHWIM OBl 0Opa3oBaHWE
KaXJ10T0 MPOAYKTA.

IIpumepHasi TeMaTHKa KypPCOBBIX padoT
HyxieodunpHoe 3amelieHre B CIUpTax.
OnekTpoUILHOE ApOMATHUYECKOE 3aMEIlCHNE.
HuTtposuposanue.
OxwuciieHue CUpPTOB U AJTBJETUIOB.
Peakiiun kapOOHOBBIX KUCIIOT U UX IPOU3BOJIHBIX C OCHOBAHUSMH.
CnoxxHod(pupHast KOHICHCAIHS.
ANbJIOTBHO-KPOTOHOBAsI KOH/IEHCAIIHS.
BoccranoBneHne HUTPO30- B HUTPOCOESTMHEHH.
A3zocoueranue. A30KpacuTenu.
10 N3y4yeHne 6MOXMMUYECKOTO COCTaBa CEMSIH aMapaHTa.
11. ®dusuko-xuMHUYECKHEe CBOMCTBA (DEPMEHTOB CEMSIH aMapaHTa.
12. BiimsiHAE CTPECCOpPOB HA aKTHBHOCTH ()EPMEHTOB CEMSH aMapaHTa.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUI, NUCIIOJIb3YEMbBIX
B NIPOINECCE OBYYEHUA

HNudpopmanuoHHbIe TEXHOJIOTHM— 00yUYEHHE B AJIEKTPOHHON 00pa3zoBaTeibHOM cpefe ¢

LCoNoOARWNE
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LIEJIBI0 PACIIMPEHUsl 10CTyNa K 00pa3oBaTelIbHBIM pecypcaM, YBEJIMYEHHUs] KOHTAKTHOIO B3aM-
MOJICHCTBUS C TpenogaBaTeieM, MOCTPOSHHUSI MHANBUAYATBHBIX TPACKTOPUN MOATOTOBKH, 00B-
€KTUBHOI'O KOHTPOJISI U MOHUTOPUHIA 3HAHUH CTYJICHTOB.

B o6pa3zoBarenpHOM Iporiecce Mo TUCHUILIMHE UCIOIB3YIOTCA Clelyromue HHPopMalu-
OHHbIE€  TEXHOJIOTHM, SIBJISIOIIMECS  KOMIIOHEHTaMH  OJIEKTPOHHOW  MH(OPMALMOHHO-
obpazoBarenbHol cpeabl BITIY:

e Cucrema snextporroro ooyuenuss ®I'bOY BO «bI'TIV»;

e Cucrema TeCTUpOBaHMsA Ha OCHOBe enuHOro mnoprana «lHTepHeT-TecTHpOBaHUS B
cdepe 00pazoBaHUST WWW.i-exam.ruy;

e DJEKTPOHHBIC OMOTUOTEUHBIC CHCTEMBI;

e MynbTUMEAUINHOE COIIPOBOKICHUE JIEKIHUN U TPAKTUYECKUX 3aHATUH.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIVINHBI THBAJIMJAMMU U JIMIAMMU
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbA

[Ipn oOyueHHMH JUII C OTPaHUYCHHBIMUA BO3MOKHOCTSMH 3/I0POBbsI TIPUMEHSIOTCS ajarl-
TUBHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUU B COOTBETCTBHH C YCIOBHSIMH, U3JI0)KEHHBIMH B paszese
«Oco0eHHOCTH peanu3aly 00pa30BaTeIbHOM MPOTrpaMMBbIIJIsl UHBAIMIOB U JIUL C OTpaHUYEH-
HBIMH BO3MO>KHOCTSIMH 37I0POBBS» OCHOBHOM 00pa30BaTENbHOW MPOTrpaMMBbl (HMCIOIH30BAHUE
CIeIUANbHBIX YYEOHBIX MOCOOMH M JUIAKTHYECKUX MAaTEpPHAaJOB, CHEIHMAIBHBIX TEXHHYECKHX
CpeACTB OOYYEHHUsI KOJUIEKTUBHOTO M MHIUBHIYaJIHLHOTO IOJIb30BAHMUS, MPEIOCTABICHUE YCIyT
accucTeHTa (TOMOIIHUKA), OKa3bIBAIOLIETO0 OOYyYaromMMcsi HEOOXOAMMYI0 TEXHHUYECKYIO MO-
MOIIb U T. I1.) ¢ Y4ETOM WHAMBHTYaJTHHBIX 0COOCHHOCTEH 00yUJarOMIMXCsl.

9 CIIUCOK JIMTEPATYPBI U UTHO®OPMALIMOHHBIX PECYPCOB

9.1 JIutepatypa
OcHoBHas iMTEeparypa

1. VBanos, B. I'. Oprannueckas xumus: y4e0. mocodbue 1Jisi CTYACHTOB BBICII. TTe]. y4e0.
saBeaenuit / B. I'. IBanos, B. A. I'opaenko, O. H. I'eBa. — 4-e u3z., ucnp. — M.: M3naTenbckuid
neHTp «Axagemus», 2008. — 624 c. (18 3k3)

JlonosiHUTEILHASA JTUTEPATypa

1. Aprémenko, A. 1. OcHOBBI TEOpUU OpraHUYEeCcKOW XUMHUHU : y4ueO. mocodue as CTy.
HexuMuueckux creil. By3oB / A. . Aptémenko. — M.: BJIAJIOC, 2001.- 156¢. (5 2k3)

2. Aptémenko, A. N. Opraanyeckast XuMus: yued. mocoOue Uit CTyJ. HEXUMHUYECKUX
crerl. By30B / A. V. Aptémenko.- M.: Beicmr. k., 2003.-604 c. (38 2k3)

3. bepesun,b. /. Kypc coBpemMeHHOW OpraHMYecKOW XUMHH: y4eOHOE MmocoOme Juist
CTYJIEHTOB, 00YyYarOMMXCs 0 XUMUUKO-TexHoI. cnenuansHocTsM / b. JI. bepesun, JI.b. bepe-
3uH. — M.: Beicm. mik., 2003. — 767 c. (7 2k3)

4. T'pann6epr, U. U. IIpaktuyeckue paboThl 1 CEMHUHAPCKUE 3aHATHS 110 OPraHUYECKOM
XUMUHU: yueOHoe TmocoOue st ctyaeHToB By30oB / U. . I'pannbepr, 4-e usa., nepepad. u 01, —
M.: Ipoda, 2001. — 348 c. (12 3x3)

5. HBanos, B. I'. [IpakTHKyM 110 OpraHu4eckoil XuMuu: yue0. mocodue /uist CTy 1. He.
BY30BII0 criell. «Xumus» / B. I'. UBanoB. — M.: Akagemust, 2002. — 287 c.(21 3k3)

6. Kum, A. M. Opranudeckas xumusi: yue0. s crya. By3oB / A. M. Kum. - M-Bo 00-
pa3oBanus P®. HoBocub. roc. nea. yH-T. — 3-e u3f., ucnp. u gomn. — HoBocubupck: Cub. yH-
Tckoe u3a-Bo, 2002. — 971c. (30 7k3)

7. Tpasenb, B. @. Opranndeckas Xumust: Y4eOHUK IS CTYJICHTOB BYy30B, 00Yy4arOI1X-
sl 10 HampaBlIeHUIO «XUMHUYECKask TeXHOJIorus u 6unorexnonorus» / B. @. Tpasens. - M.: UKL
Axanemknura, 2005. - T. 1. — 727 c. (10 sk3)

8. Tpasenp, B. ®. Opranndeckas XuMus: YUEeOHHK JUII CTYJCHTOB BY30B, 00ydaro-
HIMXCS TI0 HAMpaBIeHUIO « XUMUYEeCKasi TeXHONIOTUsl U OuorexHomnorus» / B. @. TpaBens. - M.:
UKI] Axanemknaura, 2005. - T. 2. — 582 ¢. (10 7x3)

9. Peyrtos, O. A. Opranuyeckast XuMHs: YUEeOHUK JUIS CTYZ. BY30B, OOyHYaIOLIUXCS 110
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crert. «Xumusi» / O. A. Peytos,A. JI. Kypu, K. I1. bytun. — M.: bunom: JIa6. 3nanuii. — (Kmnac-
CHUECKUi yHUBepcUTeTCKUui yueOHuk), 2007. Y. 1.-567 c. (10 3x3)

10. Peytos, O. A. Opraandeckass XuMusi: Y4eOHUK JUIsl CTY. BY30B, 00YYarOIIUXCs 1O
cnen. «Xumus» / O. A. Peytos,A. JI. Kypu, K. II. Bytun. — M.: bunom: JIa6. 3nannii. — (Knac-
CHYECKUN YHUBEpPCUTETCKHH yueOHuk), 2007. Y. 2. — 623c. (8 3k3)

11. PeytoB, O. A. Opranuueckasi XuMusi: Y4eOHUK IJIs1 CTY/. By30B, O0YJArOIINUXCS 110
crert. «Xumusi» / O. A. Peytos,A. JI. Kypu, K. I1. Bytun. — M.: bunom: JIa6. 3nanuii. — (Kmnac-
CHYECKUH yHUBEpcUTEeTCKU yueOHuk), 2007. Y. 3. — 544c¢. (10 7x3)

12. Peytos, O. A. Opraandeckass XuMmusi: Y4eOHUK JUIsl CTY. BY30B, 0OYYarOIIUXCs 1O
cnen. «Xumus» / O. A. Peytos,A. JI. Kypu, K. II. Bytun. — M.: bunom: JIa6. 3nanuii. — (Knac-
CHYECKUI YHUBEpPCUTETCKHH yueOHuk), 2007. Y. 4. — 725c¢. (16 3k3)

9.2 ba3bl JaHHBIX 1 HHPOPMALHMOHHO-CIIPABOYHBIE CHCTEMbI

1. Caiit o xumun http://www.xumuk.ru/

2. Karasor o0pa3oBaTebHbIX HHTEpHET-pecypcoB http://www.edu.ru

3. [lomynsipHas 6MbIMOTEKa XUMHUYECKHUX AJIEMEHTOB
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/

4. DnextponHas 6ubnmmoreka mo xumuu MI'Y http://www.chem.msu.su/rus/elibrary/

9.3 D/1eKTPOHHO-0UOIHOTEeYHbIE PecypChl

1. Polpred.com O630p CMU/Cnpasounuk http:// polpred.com/news.

2. OBC «lOpaiit» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jnist mpoBeieHus 3aHATHI JIGKIIMOHHOTO U CEMHHAPCKOTO THIIA, TPYIIIOBBIX U UHAWBUIY-
QIbHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJS U IPOMEXKYTOUHOH aTTecTallid HCIOJb3YIOTCS
ayJIMTOPUH, OCHAIIEHHBIC YYEOHON MeOeNbl0, ayJIUTOPHOM JOCKOW, KOMITBIOTEpOM(pamu) C
YCTaHOBJICHHBIM JTUIEH3MOHHBIM CIIEUAIU3UPOBAHHBIM MPOTPAMMHBIM 00€CIIeYeHHEM, KOMMY-
TATOPOM JIJISl BBIXOJIA B 3JIEKTPOHHO-OMOIMOTEYHYIO CHCTEMY U DJIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpa3zoBatenbuyto cpeny BITIY, MynbTUMeIUilHBIMU MPOEKTOPAMU, SKCIO3UIIMOHHBIMU JKpa-
HaMH, y4eOHO-HArJSIIHBIMU TOCOOMSIMH (KapThl, TAOJIMIBI, MYJIbTUMEIUNHHBIC MPE3CHTALINH).
Jnis npoBenieHust 1a00paTOPHBIX 3aHATHH TaKkKe UCIOIb3yEeTCs:

Aya. 221 «A» YueOHas JadopaTopusi OpraHn4ecKoil XuMumn
Cron naboparopHslil 2-mecT. (4 1mT.)

Cron nuceMeHHBbIN 2-mecT. (12 mrT.)

Cron npenogasatens (1 mrt.)

Cryn (33 mrt.)

DKCMO3UIMOHHBIN YKpaH (HaBecHOM) (1 mmiT.)
Buneokamepa mudposast (2 mir.)

Hcnapurens poraruonssiit MP-1 JIT (1 mr.)
Konbonarpesarens LT-1000, LABTEX (4 mir.)
Hacoc Bakyymusiit SHB-5 ans ucnapurens porauronsHoro UP-1 JIT (1 mwt.)
Kopo6 BeitsixHOM 1500 IIB-H (1126.) (1 mT.)
JlaGopaTtopust oprannueckoit xumuu (1 mrT.)

Tymb6a 1500 IB-H «JIa6» (2 miT.)
AxBaguctususitop (1 mT.)

Bentmstop kanansubiii KV 2501 (1 mT.)

[Tpu6op tuna 2JI-02 (1 mt.)

Perynsrop ckopoctu RE 1.5 (1 mt.)

Onekrporuta 1,2 kBt (1 mT.)

Xonoguneuuk XI1T-300-14/23 (1 mmt.)
Pagunonozumerp (1 mt.)

HITatuBsl U1 TPOOUPOK, HArpeBaTeIbHbIE TPUOOPHI



http://www.xumuk.ru/
http://www.edu.ru/
https://web.archive.org/web/20161021151915/http:/n-t.ru/ri/ps/
http://www.chem.msu.su/rus/elibrary/
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e XHUMHUYECKHE PEAKTUBBI [0 TEMATHUKE Ja00PaTOPHBIX paboOT

CaMocTosTenpHas pa60Ta CTYACHTOB OPraHUu3yeC€TCA B ayJUTOPHUAX OCHAIlICHHBIX KOMIIb-
IOTEPHOM TEXHUKOW C BBIXOJIOM B DJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPELY BY-
34, B ClICHHUAIM3UPOBAHHBIX J'Ia60paT0pI/I$IX 0 JUCHUINIMHE, a TAKXKE B 3aJIaX JOCTYyIIa B JIOKAJIb-
Hyto ceTb BI'TIY, B maboparopuu McuXoI0ro-neaarornueckux UCCIeI0BaHui U ap.

Hcnogb3yemoe nporpammuoe odecrnedenune. Microsoft @ WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Mi-
crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.

Pazpa6orunk: Tpdumiora M. A., kaHaMIaT XUMHUYECKHX HAYK, JOLUEHT KadeIpbl XHu-
MHU;
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11 JIMCT UBSMEHEHHUH U JOITOJTHEHUM

VYTBepxkaeHue naMeHeHnuii u nononnenuit B PITJL qis peanuszanuu B 2023/2024 yu. r.
PIIJ] o6cyknena u ogoopena s peanuzanuu B 2023/2024y4. 1. Ha 3acefaHuu Kapeapbl XUMUN
(mpotoxos Ne 9 ot «28» utonst 2023r.). B PI1]/] BHeceHsbI clieytonmue U3BMEHEHUs U JOTOTHEHUS:

Ne uzmenenus:
Ne cTpanuIbl ¢ HU3MEHEHUEM:

HUcknrounTs:

Bxiirounts:

YrBepxaeHue usmenenuid u gonoqaHenuii B PII/I nas peamuzanuu B 2024/2025 yu. r.
Pabouas mporpamMma AMCHHILTUHBI TIEPECMOTPEHA, 00CYKIeHa U 000peHa AJIs peann3a-
uu B 2024/2025 yuebHOM roay Ha 3acenanuu kadeapsl (mpotokon Ne 8 ot 30 mas 2024 1.).




