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1. HEJIM U BAJJAYHU JUCHUTIJIMHBI
Hean ocBoOeHNs AUCHUNIIMHBI (MOIYJISA):

Lenp nzydyeHus: qUCIUIUIMHBI «OpraHndeckast XUMHUsD 3aKTI0YAETCsl B TIO3HAHUH OOIIMX
3aKOHOB, CBA3bIBAIOIIMX CTPOCHHUE U CBOMCTBA OPTraHUYECKUX COCAUHECHUM, MyTeH CUHTE3a
Pa3JIUYHBIX KJIACCOB OPTAaHUYECKUX BEILIECTB, MEXAaHU3MOB XHMMHUYECKHX MPOLIECCOB, a TAKXKE
BO3MOXHOCTEH UCTOJIb30BAHUSI OPTaHUYECKUX COSTMHEHUH B PA3JIMUYHBIX OTPACIISIX HAPOHOTO
XO03sICTBA.

3amaun:

* U3y4YCHHE KIacCU(pUKAIIMH, HOMCHKJIATYPBI K H30MEPUH OPraHUYSCKHUX COCIMHCHMIA,

* PAaCCMOTPEHUE CTPOCHUS OPraHUUYECKUX COCUHEHUN M XUMHUYECKUX CBOMCTB
BOXHEHIINX KJIACCOB OPraHMYECKUX BEIIECTB;

* U3y4YCHHE BAKHEHIIIMX MTPOMBIIIUICHHBIX U JIJAOOPATOPHBIX CIIOCOOOB MOJTYyYCHHS
OPraHUYECKUX COCAUHECHUN;

* OBJIQJICHUE OCHOBHBIMHM METOJaMHU U MPUEMaMHU dKCIIEPUMEHTAILHON PaOOTHI,
HaBBIKAMH COOPKH MPOCTEHIIUX TPHUOOPOB JIJIsI OYUCTKU M CUHTE3a OPraHWYCCKUX BEIIECTB;

* OpMHpPOBAHUE Y CTYJICHTOB OCHOB MPO(}HEeCCHOHATBLHOTO MBIIIIJICHUS U O€3011aCHOM
paboOTHI IPH CHHTE3€¢ U aHAJIM3¢ OPraHUYCCKUX COCTUHCHHMIA.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOIl
Hukn (paszgen) OIl:  B1.0O
TpeOoBaHus K IpeABAPUTEIbLHON MOAT0OTOBKE 00y4ar0IIerocs:

Heoprannueckas xumus
Nupopmaruka

®dusuka
AHaNMTHYECKAs] XUMHUS

JucuumimHbl (MOLYJ/IH) U PAKTHKH, VIS KOTOPBIX 0CBOCHHE TaHHOM JMCIUILTHHbI
(Moay.J1s1) He00X0AMMO KAK NMpealecTByIoee:

BBenenue B pu3nueckyo XUMHIO OJIMMEPOB U SKCIIEPTHASL XUMUS
DU3UKO-XUMHUYECKUE METOJIBI UCCIIEIOBAHUS CTPYKTYPhl OPraHUYECKNUX COCINHEHHUN
XHMHS TOBEPXHOCTHO-AKTUBHBIX BELIECTB

Hayuno-uccnenosarenbckas pabora
3. OFBEM JIUCHHUIIVIMHBI

O0mas TPyA0eMKOCTh 18 3ET
Yacos 110 yueOHOMY ILUIaHy 648
B TOM 4YHCJIe:

ayJIUTOPHBIC 3aHATHS 367
CaMOCTOsTENIbHAs padoTa 74
4acOB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATBHI OBYYEHUA 110 JUCHHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMH PE3YJbTATAMH OCBOEHUSA
OBPA3OBATEJIBHOU ITPOI'PAMMBI

OIIK-1.3: ®opMynupyeT 3aKII0YEHHUS U BBIBOJIBI IO PE3yJIbTaTaM aHaIM3a JIUTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX YKCIIEPUMEHTATBHBIX U PACUETHO-TEOPETUIECKIX PAOOT XUMUIECKON
HaIpaBJIEHHOCTH

ypOBeHL 1 0COOEHHOCTHU cocCTaBa, CTPOCHHUA U CBOMCTB OCHOBHBIX KJIACCOB

OpPraHU4YCCKHUX COCI(HHCHHP'I; BaKHEHIIIHE IPOMBIINIIICHHBIC 1 J1a6opaTopHme
MCTOABI MMOJYUYCHUA OCHOBHBIX KJIACCOB OPraHUYCCKUX



Yposens |

VYposens 1

BelecTs; npasuia HomeHkiarypsl (MIOITAK, pannonanbHoOif)
OpPraHMYECKUX COEAMHEHUN; MEXaHU3MbI PEaKIINil 3amMelleHus,
MIPUCOEINHEHHUS, STUMUHUPOBAHHUS.

pas3iinydaTth 1 Ha3bIBaTh OPIraHUYCCKUEC COCAUHCHUA, IIPOTHO3UPOBATH
CBOMCTBaA OPraHu4YCCKux COCI[I/IHGHI/Iﬁ B 3aBUCHUMOCTH OT CTPOCHHA
MOJIEKYIJI; C IIOMOIIIBIO ypaBHeHI/Iﬁ peaKHI/Iﬁ OIIHCBLIBATH CITIOCOOBI
IOJIYUYCHHUA OPraHu4CCKUX COGI[I/IHCHI/Iﬁ N UX XUMHUYCCKUC CBOﬁCTBa;
peuaTts 3aga4i U YIIPAXKHCHUA 110 TCHETHYECKOM CBS3U MCXAY pa3JIMYHbIMHU
KJIaCcCaMU OPraHU4YCCKUX COCHHHeHHﬁ.

OCHOBaMH TCOpHUU OpFaHquCKOﬁ XUMHU.

OIIK-2.1: PabGoTaeT ¢ XUMHUYECKHMH BEIIECTBAMH C COOTIOICHIEM HOPM TEXHHUKHU

0€30I1aCHOCTH
Yposens 1

VYposens 1

VYposens 1

npaBmia 6e30MacHoOi paboThl B XUMUYECKOU J1a00paToOpuu.

MIPUMEHATH 0€30IaCHbIE TPUEMBI ITPU PabOTE C OPraHUUYECKUMU
peaKkTUBaMu U XUMUYECKUMU MpUOOpamu.

criocobaMu 6e30MacHOTO OOpAIIEHUSI C XUMUIECKIMHE Pe-areHTaMH C
Y4€TOM UX (PU3NYECKUX U XMMHUECKUX CBOUCTB.

OIIK-2.2: ITpoBOAUT CUHTE3 BEIIECTB U MATEPUATIOB PA3HOM MPUPO/IBI C UCIIOJIb30BAHUEM

HUMEIOIIUXCS METOIUK
VYposens 1

VYposens 1

VYposens 1

OCHOBHBIC METOJBI U HpI/IéMI)I 3KCHepI/IM€HTaHLHOI71 pa6OTI)I; Ha3BaHUA U
Ha3HAYCHHE XUMHUYCCKOM IIOCyAbl U 060py11013aH1/1;1 JJIA IPOBCACHUA
CHHTCTHYCCKHUX pa60T.

IIPpUMCHATH CIIOCOOBI BBIJCIICHHUA BEIICCTBA, METOJAbI KAYUCCTBCHHOT'O 1
KOJIMYCCTBCHHOI'O aHalin3a I YCTAHOBJICHHA CTPYKTYPhI BCUICCTBA.

HaBbIKaMU COOPKU MPOCTEUIITNX XMMHUYECKUX MPUOOPOB JIJIsl OYHCTKHU U
CHUHTE3a OPTAaHUYECKUX COCTUHEHUM.

OIIK-6.1: IIpencrasinsier pe3ynbTaThl pabOTh B BUJE OTYETA IO CTaHAAPTHOU hopme Ha

PYCCKOM SI3bIKE
VYposens 1

VYpogens 1

VYposens 1

[IpaBuna cocraBieHHst OTYETHOM JOKYMEHTALIMH.

CocTaBnaTh OTUET O BHIIOJHEHHON padOTe U MOSyUYEHHBIX pe3ysIbTaTax B
(dhopme Te31COB, JOKIAIOB.

Haspikamu cocTaBiieHHst OTYETHOM JOKYMEHTALIMH.

5. BUJAbI KOHTPOJIA

Bunsl koHTpOJIL B ceMecTpax:

9K3aMCHBI 5
3a4€ThI 4
KypCOBBIE pabOTHI 5

6. A3BIK ITPEIIOJJABAHUA

SI3BIK IIpenogaBaHusi: pyCCKUM.

7. CTPYKTYPA U COJAEP)KAHUE JUCHUILINHBI (MOJLY.JIST)

Kon HaumenoBaHue pa3jie/ioB u Bun Cemectp | HacoB | Uctou- | Ilpumeuan-

3aHAT.

TeM 3anaTus | / Kypce HUKH ue

Pa3nen 1. 1. Beenenue OcHOBHEBIE
MOHSITHUS, METOIbI, TPOOIEMBI
OpraHWYECKON XUMHH.




1.1 Jlex 6
1.2 Jlab 40
1.3 Cp 5
Paznen 2. 2. IIpenenbHbie
YTJIEBOJOPOIbI.
2.1 Jlex 2
2.2 Jlab 6
2.3 Cp 5
Pazpnen 3. 3. Henpenenbubie
YTJIEBOJOPOABI. AJIKEHBI,
AJIKaIUEHBI, AJIKUHBI.
3.1 Jlex 8
3.2 Jlab 26
33 Cp 10
Paznen 4. 4. ApomaTnueckue
YTJIEBOJOPOIBI.
4.1 Jlex 6
4.2 JIa6 22
4.3 Cp 12
Paznen 5. 5.
l"anorennpou3BoiHbIE
YTJIEBOJIOPOIOB.
5.1 Jlex 6
5.2 Jla6 16
5.3 Cp 6
Pazgen 6. 6.
Meramiooprannyeckue
COCMHCHHS.
6.1 Jlex 2
6.2 Jla6 4
6.3 Cp 4
Paznen 7. 7. T'ugpokcuibHbIE
MIPOM3BOIHBIC YTIIEBOIOPOIOB.
7.1 Jlex 4




7.2 JIab 26
7.3 Cp 10
Paznen 8. 8. IIpocTeie a3¢uphi.
8.1 Jlex 2
8.2 JIab 4
8.3 Cp 2
Paznen 9. 9. KapGonunbHbie
COEJTMHEHUSI.
9.1 Jlex 9
9.2 Jla6 40
9.3 Cp 4
Pazgen 10. 10. Kap6oHoBBIE
KHUCJIOTHI U UX PYHKIIMOHAIbHBIC
MIPOM3BOJIHEBIE.
10.1 Jlex 14
10.2 Jla6 42
10.3 Cp 4
Pazgen 11. 11. 'uapokcu- n
OKCOKHCIIOTBHI.
11.1 Jlex 4
11.2 JIab 8
11.3 Cp 2
Paznen 12. 12. YrneBossl.
12.1 Jlex 6
12.2 Jla6 10
12.3 Cp 2
Paznen 13. 13. CynbhoKkuciaoTsl u
WX MPON3BOTHBIC.
13.1 Jlex 4
13.2 JIab 6
13.3 Cp 2




Paznen 14. 13. AzoTcoaepsxariue

OpraHUYECKHE COCTMHCHHMSI.
14.1 JIex 5 12
14.2 JIab 5 24
14.3 Cp 5 2

Pa3pen 15. 14.

['eTeporuknnyeckue

COEIUHEHMUS.
15.1 Jlex 5 2
15.2 JIa6 5 6
15.3 Cp 5 4
154 OK3aMeH 5 27

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
O06pa3oBarenbHble TEXHOJIOTUU TTpuBeneHbI B [Ipunoxenun 1.

Cnucok 06pa3oBaTe/IbHbIX TEXHOJIOT Uil

AXTHBHOE ClIylmaHue

MeTob1 TpynIOBOIO penieHus: TBopueckux 3anad (meton Jenbbu, meron 6—6, MmeTox
pa3BUBarOIIEH KOOMEepaIi, MO3TOBON ITYpM (METOJ] TeHepaluU UeH ), HSTBOPKUHT U T.J.)

HpOGKTHaSI TCXHOJIOI'UA

8. OLIEHOYHBIE MATEPHAJIBI 1)1 IPOBEJEHUS TEKYIIEN U
MPOMEXYTOYHOM ATTECTAILIUA

8.1. OneHo4HbIe MaTepHAJIbI IJIs1 IPOBEACHUA TEKYIeH aTTeCTAlUN

OHGHO‘IHI)IG MaTCpHraJIbl JJId ITPOBCACHUA TeKymeﬁ aTTeCTaluy NPpUBCACHLI B HpI/IJ'IO)KeHI/II/I

8.2. OuneHovnblie MaTepHaJIbl 1JIA IIPOBECACHUA HpOMe)l(yTO‘lHOﬁ arrecranmumn

OI.IGHO‘IHBIG MaTCpHraJbl AJIA IIPOBCACHUA HpOMe)KYTO‘lHOI\/’I aTTeCTalu MpHUBCACHLI B

[Tpunoxxennn 2

8.3. TpeGoBaHus K peliTHHI-KOHTPOJIIO

9. YYUEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECHEYEHHUE
JUCHUILIMHBI (MOLYJIS)

9.1. PexoMenayemasi ureparypa

9.3.1 IlepeyeHb NPOrpaMMHOI0 odecredeHust

1 Kaspersky Endpoint Security 10 mns Windows
2 | Adobe Acrobat Reader

3 Google Chrome

4

WinDjView




5 OpenOftice

6 Foxit Reader

9.3.2 CoBpeMeHHbIe podeccuoHATIbHbIE 0a3bI JAHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE
CUCTEMBbI

1 9BbC «ZNANIUM.COM»

OBC «YHuBepcuteTckas OnOIMOTeKa OHIANH

9BC «JIa"p»

OBbC Tel'Y

2
3
4 SbC BOOK.ru
5
6

Penozurapuii Tel'Y

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

Ayaur-1 OobopynoBanue

3-407a | kKOMIUIEKT yuyeOHOI MeOenH, epeHOCHOM HOYTOYK, TPOEKTOP, BECHI, XOJIOIUIbHHUK,
mkagbl, peppakToMeTp, ropeika, MOMKa, INIUTKU JIEKTPUUECKHUE, CTOJIbI, CYIINIIKA

5-310 [TpoekTop Dxpan KommbroTep (MOHUTOP, CUCTEMHBIN OJIOK, KJ1aB., MbIIb) Jlocka -
lmt. Tpubyna -1 mT. KommiekT yue6Ho# Mebenn

11. METOJUYECKHUE MATEPHUAJIBI VIS OBYYAIOLIIUXCSI IO OCBOEHUIO
JUCHUIJINHBI

[Iporpamma qucuuminHbl «OpraHudecKass XUMHUSD)

1. Benenue

[TpenMeT opraHnYecKoi XUMUU B OCHOBHBIE 3TaIlbl €€ pa3BUTHSA. CriocoObl H300pakeHUS
MOJIEKYJI OPraHUYEeCKUX COCTMHEHUH, CTPYKTYpHbIE U 1eKTpoHHBIe (hopmysl (I'. JIstonc). Turmsr
YIJIEPOHOTO CKEJIETa, alluKIMYECKUE, [IMKINYECKUE U TETEPOIUKIINYECKUE COSAMHEHUSI.
N3omepus u e€ Bunpl. 'omonorusi. OcHoBHBIEC (DyHKITMOHANIBHBIE Tpynibl. Kitaccudukanms
OpPraHUYECKUX COECTMHEHUM.

OCHOBBI HOMEHKJIATYpPbl OPrAaHMYECKUX cOeAMHEHUN. M30Mepusi opraHudeckux
coennHeHuil. 3aMectutenbHas HoMeHknarypa, MFOITAK. Hazpanusi OCHOBHBIX KJIacCOB
OpPTraHUYECKUX COCTUHEHHM, CIIOKHBIX TIOJIU- U TeTePOPYHKIIMOHATBHBIX COCTUHEHHI.

CniocoObl n300pakeHusl MPOCTPAHCTBEHHOTO CTPOEHUS MOJIEKYJI € Sp3 THOPUAN30BAaHHBIM
YIJIEPOJIOM: KIIMHOBU/IHBIE MPOEKIINH, " IeCONUIIbHBIE KO31bl", mpoekuu Hpromena.
Kondopmanuu, koapopmepsl. 3acioHeHHast (CHH MepUIlIaHapHas), 3aTOPMOKEHHAs (aHTH
NepuIlIaHapHas ), CKoLlIeHHas (roli-) KoH(opMaluu.

AcCUMMETPUYECKHUI aTOM yTriiepoia. XUpaIbHOCTbh, YCIOBHS, HEOOXOIUMBIE JJIS
BO3HUKHOBEHUSA XupanbHOCTH. KoHuryparus, ornmuuue ot koHpopMmaruu. Ontudeckas
M30MepHsl, ONTHYECKAsi aKTUBHOCTh. JHAHTUOMEPHIL. PariemMarsl.

[Mpunnun R,S-nomenknarypsl. Onpeaenenne nopsaka CTapiinHCTBA 3aMECTUTENEN Y
xupanbHoro nentpa (nmpaswmwio Kana-Maronsma-IIpenora). AGconroTHas U OTHOCUTEIbHAS
koHpuryparuu. [Ipoekuronnsie hopmysl (3. Gumep). Ux mocTpoeHune, mpaBuia mojab30BaHH
MU (7151 COSAMHEHHIA ¢ OTHUM aCUMMETPHUYECKHM aTOMOM yriaepoaa). CrocoObl pa3aeneHus
panematoB. CoegnHEHUs ¢ ABYMs XupaibHbIMU IIeHTpamu. [loctpoenne npoekunit Guiepa.
Huactepeomepsl. Me30-GpopMbI. IpUTPO- U TpeO-HOMEHKIaTypa. M300paskeHne MOIeKy bl
JTAHHOTO COCTMHEHMSI C TIOMOIIBIO Pa3TUIHBIX TPOCKIIMOHHBIX (hopmyd. [lepexom oT omHOM
MIPOEKIIMOHHOM (hOpPMYIIBI MOJIEKYIIHI K Apyroii. [IpencraBienne 06 onTHYECKON N30MEpUN
COEIMHEHMI, HE COAeprKalUX ACUMMETPUUECKOTO aTOMa yIiepo/ia.

I'eoMeTpuueckas n3oMepusi COEJUHEHUM C ABOMHOM cBA3bIO. [{uc-, TpaHc-; E-, Z- u cuH-,
aHTH- HOMEHKJIATypa.

Knaccudukanms peareHTOB U peakiuii. iaeKkTpoHHbIe G (PeKTh 3amecTuTesneii. OCHOBHBIE




MOJIOKEHHUS TEOPUH CTPOSHUSI OpraHudecKux coenuHennit (A.M. ByTiepoB), 351eKTpOHHOMN
TEOpUH, OCHOBHBIE TPUHIIUITBI KBAHTOBOW OPTraHUYECKON XUMUHU.

Tunsl rubpuan3ay aToOMa yrieposia B OpraHMueCKUX COSIUHEHUIX, TEOPHs B3AUMHOTO
OTTaJKWBAHUS DJICKTPOHHBIX OpOuTaneid. ¢ u w CB3M aTOMOB yriiepoja, husudeckue
XapaKTePUCTHKU CBSI3CU: JJIMHA, BAICHTHBIC YTIIbI, SHEPTHS, MIOJISIPHOCTD, OIS PU3yEMOCTh,
JTUTOJIBHBIA MOMEHT, TOTEHIIMAT HOHU3AUH. [ OMOIUTHYECKUIT U TETePOIMTUUECKHII pa3phiB
CBSI3H.

Knaccudukanus peareHToB u peakiuii. [I[pomMexyTounbie 4acTHIIbI (HHTEPMEAUATHI):
paauKabl, KapOOKATHOHBI, KAPOAHUOHBI, KAPOCHBI, HUTPECHBI, ApUHBI U P. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE TPOMEKYTOUHBIX YACTHUI[. DIEKTPOHHBIC YIPPEKTHI 3aMECTUTEIICH.
WNHIyKTUBHBIA 1 M€30MEpHBIN 3P (HEKThI U crTocoObl H300paXkeHus dTUX 3¢ dekToB. [Ipumepsr
rpymi ¢ +1, —I, +M u —M-a3ddexramu. DpdekT runeproHproranuu (CBEPXCONPSIKEHNS).
Brnusinue 35mekTpoHHBIX 3G (EKTOB 3aMeCTUTENeH Ha CTA0OMIBHOCTh M PEAKIIMOHHYIO CITIOCOOHOCTh
OpPraHUYECKUX COSAMHECHUN U TIPOMEKYTOYHBIX YaCTHUIl. P€30HAHCHBIC CTPYK "TYpPBI, IPABHIIA UX
MIOCTPOCHHS.

Kucnoter u ocnoBanus (M. bpencren, I'. JIprouc). ConpsbkeHHBIC KUCITOTHI U
COTpsiKEHHbIE OCHOBaHUS. KHMCIOTHO-OCHOBHBIE PaBHOBECHS HA MIPUMEPE CIIUPTOB, MPOCTHIX
3(UpOB, KAPOOHOBBIX KUCIIOT, KETOHOB ¥ aMUHOB. KoHcTaHTa kucinotHocty pKa, KoHCTaHTa
ocHoBHOcTH pKb. BinsiHue 3aMecTuTeneil B MOJIEKyJIe Ha KUCIOTHOCTh U OCHOBHOCTD
OpPraHMYECKUX COeAMHEHUN. TeopHs )KeCTKUX U MATKUX KUCIOT u ocHoBanuii (QKMKO).

2. YTrieBo10po/ibl

Ankanbl. ['oMonorudyeckuii psija, U30MepUsi 1 HOMEHKIIaTypa ajkaHoB. [Ipuponnbie
HMCTOYHMKH aJIKaHOB. MEeTO/Ibl CUHTE3a: THAPUPOBAHNE HENIPEACIIBHBIX YIJIEBOJIOPOIOB, CUHTES
yepes JTUTUNINAIKUIKYTIPaThl, 3JIEKTPOJIU3 CoJiel KapOOHOBBIX KMCIIOT, BOCCTAHOBJICHHUE
KapOOHUJIbHBIX COEAMHEHUH, U3 TaJloreHaKaHoB (peakuus Biopiia, mpoToin3 peakTUBOB
I'punsbspa). [lpupona C—C u C—H cs3eii B ankanax. Kondopmaruu stana, npomnana, OyraHa u
BBICIIMX aJIKAHOB. DHEpreTHyecKas [uarpaMMa KOH(GpOpPMaIlMOHHOTO COCTOSIHUSL MOJIEKYJIbI aJlKaHa.

XUMHYECKUE CBOWCTBA: PEAKIIMHU rajJOreHUPOBaHUs (XJI0pUpOBaHUE, OpOMUPOBAHUE,
HonupoBaHue, (GTOpUpOBaHUE). DHEPreTHKA LIETTHBIX CBOOOHOPAIMKAIBHBIX PEaKIIUM
ranorenupoBanusi. HutpoBanue (M.U. KonoBasno), cynbhoxaopupoBaHue U OKUCICHHE.
CeneKTUBHOCTD PAUKAIBHBIX PEaKIMi 1 OTHOCUTENbHAs CTAOUIBHOCTD AIKHIIBHBIX PaJIUKAaJIOB.
TepMudecKkuil U KaTATMTUYECKUA KPEKUHT .

[Muknoankansl. Kiaccuukanys anMuukiIoB. DHEprus HaNpsHKEHUS [IUKIOAIKaHOB U €€
KOJIMYECTBEHHAs OlIEHKAa Ha OCHOBAaHUU CPAaBHEHUS TEIIOT 00pa30BaHuUs U TEIJIOT CTOPAHUS
LUKJIOAJIKAHOB ¥ COOTBETCTBYIOLINX AJIKAHOB. THIIBI HAIPSDKEHUS B IUKJIOATKAHAX U
IIO/Ipa3IeJIEHNE LIUKJIOB HA MaJIbl€, CPEIHNE LIUKJIIBI ¥ MaKpOLUUKIIbl. CTpOEHNE UKJIIONPOIIaHa,
UKJI00yTaHa, IUKJIONEHTaHa, IuKIIorekcana. KondopmamoHHbIil aHaIn3 IMKJIOTEKCaHa.
AKCHuanbHBIE U SKBATOPUATLHBIE CBSI3U B KOH(OpMAIUU "Kpeciio" IUKIOreKCcaHa.

Mertonbl cuHTE3a HUKJIONPONaHa, UKJI00yTaHa U UX MPOU3BOIHBIX. OCOOEHHOCTH
XMMHYECKHX CBOMCTB COEIMHEHUN C TPEXWICHHBIM LHHUKJIOM. CHHTE3 COEAMHEHUN psiaa
LUKJIOTIEHTaHa U IMKiIorekcana. CUHTE3 COeIMHEHUH CO CPETHUM U OOJIBIINM pa3MEpPOM LIMKIIA.

Ankensl. ['oMonorudeckuii psij, ©30MepHsl 1 HOMEHKJIaTypa aJIkeHOB. [ 'eomeTprudeckas
nzomepus (uuc-, Tpaic- u E-, Z-Homenknarypa). [lpupoaa nBoiiHoi cBsi3u. MeToibl cuHTE3a:
NIMMHUHHAPOBAHKE TAJIOTEHOBOIOPOAA U3 AJIKUITaJI0r€HUI0B, BOJbI U3 CIIUPTOB,
JieTaJIoreHUpOBaHKe BUIl-JUranoreHankanon. Peakunu ['opmana, Burtura, crepeocenekTuBHOE
BOCCTAHOBJICHUE AIIKUHOB.

XuMHndeckye CBOMCTBA aJIKEHOB. Py cTaOMIIBHOCTH aJIKE€HOB, BHIBEICHHEBI HA OCHOBE
TEIUIOT THAPUPOBaHHUsL. ' eTeporeHHoe ¥ TOMOT€HHOE THIPUPOBAHUE AJIKEHOB.

OnexrpodunbHoe npucoeannenue (AE). O0iee npeacTaBieHne 0 MEXaHU3ME PEAKIHiA, T
1 G KOMIUIEKCBI, OHMEBBIE HOHBI. CTepeo- U pernocenekTuBHOCTh. [IpaBuno B.B. MapkoBHHKOBa,
MHIYKTUBHBIA U Me30MepHBIH 3¢ dekThl. ["anorennponanue: MexanusM, crepeoxumusi. [Ipoueccsl,
conmyTcTByomue AE-peakuusam: CONpsKeHHOE IPUCOeINHEHNE. [ naporanoreHnpoBasue,
ruapaTtanys. [I[poMbIIIIEeHHBIH METOJ CUHTE3a 3TaHOJIa U NTPOIIaHoIa-2.



I'uapoxcumepkypupoBanue. Perno- u crepeoceneKTHBHOE MPUCOEANHEHHE THIPUIOB Oopa.
Pernocnenuduueckue ruagpodopupyromme peareHTol. [IpeBpamienne 60popraHndecKux
COCIMHECHUH B aJIKaHbl, CIUPTHI. OKuciIeHne ankeHoB 10 okcupanoB (H.A. IIpunexaes) u 1o
nuoioB 1o Baruepy (KMnO4) u Kpure (OsO4). Ctepeoxumusi THAPOKCUIUPOBAHUS AJTKCHOB.
O30H0U3 aNKEHOB, OKUCIUTEILHOE U BOCCTAHOBUTENILHOE PACILEIIIIEHHE 030HU/I0B.
HcuepnbiBaroniee OKUCIEHUE AJIKEHOB.

PanukanbHble peakiuu: MPUCOeMHEHHE OPOMUCTOr0 BOAOPOIa Mo Xapainy (MeXaHu3M
AR) K ankeHaM W aJUTMIIbHOE TajloreHupoBanue 1o Llurmepy.

KapOeHbl — yacTUIlbI ¢ IBYXKOOPAMHUPOBAHHBIM aTOMOM yTiepoa. MeTo bl
TeHEPUPOBAHUS KapOCHOB U JUTANOTeHKapOeHOB. [IprcoeiMHeHNE CUHTIICTHBIX M TPUILIETHBIX
KapOEHOB K aJKeHaM.

Ankanuensl. Tunel tueHoB. M3011MpoBaHHbIEe, KyMYJIMPOBAaHHBIE U CONPSYKEHHBIE TUCHBI.
N3omepust u HomeHknatypa. Metozs! cunTesa 1,3-1ueHoB: 1eruipupoBaHue ajlkaHOB, CUHTE3
daBopckoro-Pemnne, kpocc-coueTaHuE Ha METAINIOKOMIUIEKCHBIX KaTajlu3aTopax.

byranuen-1,3, ocobeHHOCTH CTpOeHUS. XUMHUYECKHUE CBOMCTBA 1,3-1MEHOB.
l"anorenupoBanue v rugporajoreHupoBanue 1,3-aueHoB. AJTUIbHBIA KaTUOH. 1,2- 1 1,4-
MIPUCOETUHEHHNE, TEPMOJAMHAMUYECKUN U KUHETUUYECKUN KOHTPOJb. [lonmMepusanus AueHoB.
Harypanbnbiii 1 cunTeTnyeckuii kayuyku. Peakius Juibca-Albiepa ¢ aJiIkeHaMU U aTIKWHAMH,
CTEPEOXUMHUS PEAKIINH U €€ IPUMEHEHUE B OPraHNYECKOM CUHTE3E.

Ankunsl. ['oMonornyeckuii psja, HOMEHKIarypa u uzomepus. [Ipupona TpoitHON CBSI3U.
Mertoabl cCMHTE3a AIKMHOB C MOMOIIBIO PEAaKIUN OTIICIUICHUS], aTKUJIMPOBAHUS TEPMUHAIBHBIX
anetusieHoB. [lonydyeHue aneTuieHa NTUpoIu30M METaHa.

XUMHYECKUE CBOMCTBA AKMHOB. DIIEKTPOMUIBHOE TPUCOCTUHEHNE K ATKHHAM.
CpaBHeHHE peaKlIMOHHON CIIOCOOHOCTH alTKMHOB M aJIKeHOB. [ anoreHupoBanue,
ruaporaioreHupoBanue, ruaparanus aakuaoB (M.I'. Kydepos), npucoeannenrne kapooHOBBIX
KHCIOT. BoccTaHOBNIEHNE aIKWHOB /10 IMC- U TPaHC-aJIKeHOB. [ uapoOopupoBaHue alkKMHOB,
CUHTE3 aJIbJeruJ10B U KeTOHOB. C—H-KuCNIOTHOCTD aneTuiieHa. ALIETUIICHHU bl HATPUS U METH.
Marnuiioprannyeckue rnpou3Bogabie ankuHoB (XK., Moruy): ux monydeHue u UCIoIb30BaHUE B
OpraHUYEeCKOM CHUHTE3E.

Konpgencanus TepMHUHATBHBIX AIKHHOB ¢ KeToHaMu U anbaerunamu (A.E. daBopckuii, B.
Pemnmie).

Apomaruyeckue yriesoaoposl. Konuenius apomarnyHoctu. ApomatuuHocTh. CTpoeHue
6enzona. ®opmyna Kekyne. [IpaBuno Xiokkens. ApoMaTudeckue KaTHOHBI U aHUOHBI.
KonaencupoBaHHble apoMaTHUECKUE YTIEBOIOPOAbI: HapTalrH, (eHAHTPEH, aHTPAIICH, a3yJIeH U
npyrue. ['eTepolukiIndyeckue maTu- 1 MeCcTHUJICHHbIe apoMaTHUYeCKUe COeTMHEHuUs (TTUPPoI,
¢bypaH, THODEH, TUPUANH). AHTHAPOMATUYHOCTh Ha IPUMEpE LIUKIO0YyTaAueHa, [IUKIONPOIEHUII-
aHMOHA, KATUOHA LIUKJIOTIEHTAAUECHUITHUS.

[TonyuyeHue apoMaTuyeCKUX yriieBOJOPOAOB B IPOMBIIIEHHOCTH — KaTAIUTHYECKHUI
pudopMuHr HeTH, IepepaboTKa KOKCOBOTO ra3a M KaMEHHOYTOJIbHON cMoJIbl. JlabopaTopHbie
METOJIbl CHHTe3a: peakius Bropua-durtura u qpyrue peakium Kpocc-coueTaHus, alKWINPOBaHHUE
aperoB o @puaento-Kpadrcy, BoccTaHOBIECHUE KUPHOAPOMATHIECKUX KETOHOB (PEaKIIHs
Kwxnepa-Bonbda, peakuus Knemmencena), mpoToau3 apuiMarHUUraioreHu0B.

CaoiicTBa apenoB. Katanurnueckoe ruijpupoBaHre apeHOB, BOCCTAHOBIIEHUE apEHOB 110
bépuy. Peakiuu 3amerienus Bo1opo/ia B 00KOBOI! Lieny ajJKuIOeH30510B Ha rajnoreH. OKucieHne
ATKUIOCH30JI0B /10 KapOOHOBBIX KUCIIOT.

Peakuuu snekTpodmiibHOTO 3aMelIeHns B apoMaTtudeckoM psiay. Kiaccuduxanus peakuunit
apoOMaTHYECKOT0 AIIEKTPOPMIBHOTO 3aMenieHus. O0Ire IpeCTaBIeHUs O MEXaHU3Me PEaKIIHii,
KHHETUYECKUH H30TOMHBIN A (EKT B pEakIusix MEKTPOPUIHHOTO 3aMeIeHHUS BOJIOPO/Ia B
6eH3onpHOM KoJblle. [IpeacraBnenue o © u ¢ koMmiiekcax. CTpyKTypa HepexoqHOr0 COCTOSHUSI.
ApeHOHUEBbIE HOHBI B PEAKIUAX MEKTPOPUIBHOTO 3aMelieHus. BiusHue npupoibl 3aMecTUTeNst
Ha OPUEHTAIIMIO U CKOPOCTh PEAKIMH AMEKTPODUIBHOTO 3aMelIeHUs. DIEeKTPOHOIOHOPHBIE U
3JIEKTPOHOAKIENTOPHBIE 3aMecTuTenu. CorjlacoBaHHAasi U HECOTJIACOBAHHASI OPUEHTALUS JBYX WU
HECKOJIBKUX 3aMECTUTENEeH B apOMaTUYECKOM KOJIbLIE.

HutpoBanue. Hurpyromue arentsl. Mexanusm peakuuu HuTpoBanusi. Hurposanue 6eH3ona
U ero 3amenieHHbIX. HutpoBanue Hadranuna, Oudennsna u qpyrux apeHos. [lonydyenue



MOJIMHUTPOCOEUHEHHUI.

I"anorennpoBanue. ["asioreHupyromre areHTbl. MeXaHU3M peaKuy TraIOreHUPOBAHUS
apeHOB U UX ITPOU3BOIAHBIX.

CynbsdupoBanue. Cyabdupyronme areHTel. MexaHu3M peakinun. Kunetnueckui u
TEPMOAMHAMHYECKUN KOHTPOJIb B PEAKIIUU CYIb(GUPOBAHUS HA TIpUMepe HadTaamHa.
ObpatumocTh peakiuu cynbpupoBanus. [Ipespaiienus cyabhorpymnsl.

AnkmimpoBanue apeHoB o @puaento-Kpadrey. Ankmmmpyronme areHTbl. MexaHu3m
peakuuu. [loGouHbIe mpoLecchl — U30MEpU3aIHs ATKUIUPYIOLIETO areHTa U KOHEYHBIX
npoaykToB. CUHTE3 JUapuil- U TPUAPUIMETAHOB.

AnunupoBauue apeHos o @puaemo-Kpadrey. Aununupyromnye areHTel. MexaHu3m
peakuuu. PernocenextuBHOCTh anmiinpoBanus. @opmunupoBanue no ['arrepmany-Koxy u npyrue
POJICTBEHHBIE PEAKIINH.

3. lNasioreHnpon3BOAHbBIE YTIEBOAOPOI0B

N3omepusi, HomeHkatypa. CrocoObl MOTy4YeHHS U3 CIIUPTOB, aJIKAHOB, AJIKCHOB;
3a"MEILEHUEM aTOMa OJJHOT'0 rajJloreéHa aTOMOM JIPYroro, XJ0pMETUIIMPOBAaHUE apEHOB.

Peaknnu HyKkiI€0(hMIBHOTO 3aMEIIEHHUs Y HACHIIIEHHOTO aToMa yriepo/a B
ANKUITAJIOTEHUIaX KaK METOJl CO3JaHusl CBSI3U YIiepoa—YIJIepol, yIiIepoi—a3oT, yriiepoa—
KHCIIOpOJI, yIIiepoi—cepa, yriaepoa—ahpocdop (momyueHue alkuiraloreHua0B, CIUPTOB, THOJIOB,
MIPOCTHIX APUPOB, HUITPOCOSTMHECHUN, aMHHOB, HUTPUJIOB, CIIOXKHBIX 3(pHUPOB H 1p.)
Knaccudukanus MmexaHn3MOB peakunii HykJIeo(hmibHOro 3aMmenieHns. OCHOBHBIE XapaKTEPUCTHKU
SN1-, SN2-peakiuii. DHepreTuuecKuil IpoduiIb peakiui.

Peakuuu SN2-tuna. Kuneruka, crepeoxumusi, BajibJieHOBCKoe oOparienue. [lonarue o
HYKJIeOhUIbHOCTH. BiusiHUuEe mpupoabl paaukaia U yXoIaIlen Ipymmbl cyocTpara, mpupoIbl
HYKJICO(UIIBHOTO are’Ta Ha ckopoctb SN2-peakiuit. [Tpunamun KMKO.

Metoxa Mexda3HOro mepeHoca u ero UCIoIb30BaHUE B OPraHMUECKOM CHHTE3E.

Peaknuu SN1-tuna. Kuneruka, crepeoxumusi, 3aBucumMoctb SN1-nponecca ot npupo—asbl
paaukaina, yxoJsuiei rpymnisl, pactBopurens. KapOokaTuoHsl, pakTOpsl, ONPEAETSIONIUE UX
YCTOMYUBOCTb.

MeTo/1bl TOTy4YEeHUsI TAJIOT€HATIKAHOB U3 aJIKAaHOB, AJIKEHOB, CIIUPTOB.

Peakuuu snumuHupoBanus. Peakuiny >MMMUHUPOBAHUSA, 0. U [ D2IUMUHUPOBAHUE.
Knaccudukanus mexanusmosn P anumunupoBanus: E1, E2 u Elcb. Hanpanenue
sanumuHupoBanusl. [Ipasuna 3aiiea u ['opmana. CTepeoxumust SNTMMUHUPOBAHMS: AaHTH-
SIMMUHUPOBaHUE. BiusHue mpupoIpl OCHOBAHUS U YXOSIICH IpyMIbl HAa HAITpaBJICHUE
ormerienus. Koukypennus nporeccoB E2 u SN2, E1 u SN1. @aktopsl, BIUAIONINE HA OTY
KOHKYpeHIHI0. Vcronb30BaHne peakiiii B SIMMUHUPOBAHUS B TAJIOT€HATKAHAX IS CHHTE3a
QJIKEHOB, JHEHOB U AJIKKHOB. BiusHue KoH()OPMAIIMOHHOTO MONOKEHHS (PYHKIIMOHATBHBIX TPYIIT
B LIMKJIOAJIKAHAX HA WX peaKlH "OHHYIO CIOCOOHOCTh Ha IPUMEPE peakluil 3aMeeHHUs,
OTIIEIUICHUS.

4. MeTtannoopraHu4eckue coeIMHEHNs

JIutuii- 1 MarHMMOpPraHUYeCcKUe CoOeIMHEHNs. MeTobl CHHTE3a: B3aMMOIECHCTBUE METAJIIa
C aJIKWJI- UM apuirainoreHuaaMu. Ctpoenue peakTuBoB ['puHbspa, paBHOBECHE C
JUAJKAIMaraueM. JINTH- 1 MarHUHOPraHNYeCKUe COSAMHEHUS B CUHTE3€ YIVIEBOIOPOIOB,
CIUPTOB, alIbJIETUIOB, KETOHOB, KAPOOHOBBIX KUCIOT. Jnankui- u auapuikynpatsl. [lomyuenue u
IIPUMEHEHHE 3TUX KOMIUIEKCHBIX COEAMHEHUH ISl CHHTE3a IIPEAEIbHBIX YIIIEBOJOPOAOB, TNEHOB,
HECUMMETPUYHBIX KETOHOB U B PEAKLUAX CONPSHKEHHOTO MPUCOSAMHEHUS K (3 HEHACHIIIIEHHBIM
KapOOHUJIbHBIM COETUHEHHSIM.

5. I'mapoKcUIIpOU3BOIHBIE YTIIEBOIOPOAOB

OpnnoaToMHble cIUPTHL. ["'oMonorndeckuii psj, kiaccupukanus, u3oMepus u
HOMEHKJaTypa. MeToIbl MOJIy4YeHHUs: U3 aJIKEHOB, KApOOHUIILHBIX COESMHEHH, TalOreHalKaHoB,
CJIO’KHBIX 3()UPOB U KapOOHOBBIX KUCIIOT.

CgoiictBa ciupToB. CriupThl, Kak cnadbie O—H-kucnotsl. CiupThl Kak OCHOBAHUS
JIptounca. 3ameleHne TuIpOKCUIIBHON IPyIIbl B CIUPTAxX HA rajloreH (1Moj 1eHCTBUEM



raJIOrTeHOBOJIOPOIOB, TaToreHUI0B (hocdopa, xaopucrtoro Tuonuna). Mexanusmel SN1, SN2, u
cTepeoxuMus 3amenieHus. [eruaparanus cnuproB. OKUCIeHUE EPBUYHBIX CIUPTOB 10
aNbJIErUI0B U KapOOHOBBIX KHCIIOT, BTOPUYHBIX CIIUPTOB JI0 KETOHOB. PeareHThl okucieHus Ha
OCHOBE XPOMOBOTO aHTUIPH/IA ¥ TUOKCUIA MapTraHiia. MexaHU3M OKUCIICHHUS CTUPTOB XPOMOBBIM
AQHTHUJIPHUJIOM.

JIByxaTomHuble ciupThl. MeTozbl cuHTe3a. CBOICTBA: OKUCIICHHE, allMJINPOBAHUE,
neruaparanus. OkuciautenabHoe paciieruienue 1,2-11onoB (MogHas KUCIoTa, TeTpaanueraT
cBuHIa). [lMHaKoNMHOBAs EperpynmUpOBKa.

®eHombl. MeToapl oMyYeHUs : MIeTI0YHOE IJIaBICHUE apeHCYIb(OHATOB, 3aMEIICHUE
rajioreHa Ha TUAPOKCHII, THAPOIU3 colielt apeHana3onus. KyMoJbHEIN crmoco0 nomydeHus ¢peHomna
B [IPOMBIIIIJICHHOCTH.

CgoiictBa denonoB. Denonbl kak O—H-kucnotel. CpaBHEHHE KUCIOTHOTO XapaKTepa
(heHOJIOB ¥ CIIUPTOB, BIHMSHUE 3aMECTUTENICH Ha KUCIOTHOCTh (peHosioB. OOpazoBaHuE MPOCTHIX U
CIIOHBIX 3(PUpoB PeHOI0B. Peakiiuu 31eKTpoPHIBLHOTO 3aMEIICHHS B ADOMATHICCKOM SIIPEe
(eHoIIOB: TaJOreHUPOBaHUE, CYIb(PUPOBAHIE, HUTPOBAHUE, HUTPO3UPOBAHUE, COUETAHUE C
COJISIMU JIMa30HUS, AIKWIMPOBaHUE U aluiinpoBanue. KapOokcuianpoBanue (eHOISATOB HIEIIOYHbBIX
MetaioB 1o Konboe. ®opmunuposanue dpenomnos no Peitmepy-Tumany, mexanuzm o0pa3zoBaHus
camnuioBoro anpaeruaa. @opmmnuposanue GpeHosoB o Bunscmaiiepy. [leperpynmupoBka
aynioBeIX 3¢upoB denonos (JI. Kisiizen). Okuciienne peHoI0B, B TOM YUC/IC IPOCTPAHCTBEHHO
3aTpyaHeHHBIX. [IoHsATHE 00 apOKCHIIBHBIX paJiuKaaXx.

6. IIpocteie ahups

[Tpocteie adupsl. MeToabl moayueHus: peakius BiiibsMcoHa, amkKOKCUMEPKYpUPOBaHUE
AJKEHOB, MEXMOJIEKYJISIPHAS AETUAPATALIUS CIIUPTOB.

CBoiicTBa mpoCThIX 23GHUPOB: 00pa30BaHNE OKCOHUEBBIX COJICH, PACIICTVIEHUE KHCIOTAMH.
IM'uaponepoxcuast. [lonydeHnue u cBoOMCTBa o raoTeHI(PUPOB.

Kpayn-s¢upsl. [lonyueHue u npuMeHeHHe B CHHTETUYECKOM MPaKTHKE.

Oxkcupanbl. CriocoOsI monmyueHus. PackppiTue IUKIIA oA AeCTBHEM HYKICO(DUITBHBIX
areHTOB.

7. KapOoHWbHBIE COETMHEHUS

N3omepus u HoMeHKIIatypa. MeToapl MOJy4eHUs AJIbIETUIOB U KETOHOB U3 CITUPTOB,
MTPOM3BOIHBIX KAPOOHOBBIX KHUCIIOT, ATKEHOB (030HOJIN3), HA OCHOBE METAINTIOPTaHUYECKHUX
COCTMHECHMH. AIIMuIMpoBaHue U (POPMIIIMPOBAHNUE aPOMATHUECKUX coequHeHui. [IpoMbIuIeHHOe
nonydyeHue hopmalibieruia, aneranpaeruaa (Bakep-nporiecc) 1 BBICIIUX albJAeTHI0B
(ruapodopMUIUpPOBAHUE).

Crpoenune kKapOOHMIBHON TPYIIIIBI, €€ MOSIPHOCTD U MOJIsIpu3yemMocTb. OO0rue
MPEACTABICHUS O MEXaHU3ME HYKJICO(PHIBHOTO MPUCOSTMHEHUS TI0 KapOOHUIBHOM TpyIIe
aJbJIETHAOB U KETOHOB.

KucnoTHsiit 1 ocHoBHO# KaTanu3. [IpucoennHenue Bobl, CIUPTOB, THOJIOB. 3aIllUTa
KapOOHWIBHOM rpymibl. [lomydenne Oucynb(OUTHBIX MTPOU3BOIHBIX U ITUAHTHAPUHOB.
B3anmoneiicTBre aabaeruioB 1 KETOHOB ¢ minaaMu Gocdopa (BUTTur), kak MeTo CHHTE3a
aJIKCHOB.

BzaumopelicTBue anbaeruoB U KETOHOB C @30TUCTHIMU OCHOBaHUsIMU. [lomydyeHrne "MUHOB
1 eHaMUHOB. OKCUMBI, TUAPa30HbI, heHunTuapa3onsl. Peakums Kuxuepa. Peakiiuu anpaeruio u
KETOHOB C METAJJIOOPTaHUYECKUMH COeTMHEHUSIMU. CUHTE3 CIUPTOB.

Xumuaeckue cBoiicTBa. OOIIKE MpeCTaBICHUS 0 MEXaHH3ME HYKICO(PHUILHOTO
MIPUCOCTMHEHHS 110 KapOOHUIBLHOM IPYIINE albJeTHI0OB U KETOHOB.

Kero-enonbHas Tayromepus. EHOMM3aMs alibAETHIOB U KETOHOB B PEAKIIUAX
raJIOTeHUPOBAHMS, H30TOIMTHOTO0 0OMEHA BOIOPO/1a U PAlEeMHU3AIMH ONITUYECKA aKTUBHBIX KETOHOB.
KucnoTHbIM 1 OCHOBHOM KaTain3 dTUX PEaKIuu.

Kero-eHnonpHas TayroMepust KeToHOB, 1,3 qukeToHOB 1 1,3 KeTo3dupoB. [IBoiicTBeHHAS
pEeaKIMOHHAs CIIOCOOHOCTh SHOMIAT-MOHOB. IHTepnpeTanus JaHHbIX B pamkax npunmumna JXKMKO.

AJKWIMPOBAaHUE U AIUIIMPOBAHNE CHAMIHOB.

AJbI0JIBHO-KPOTOHOBASI KOHICHCAIIHS aJIhJICTHUIOB M KETOHOB B KUCIIOW M MIETOYHOMN



cpene, MexaHu3M peakiuil. HanpapienHas ajbionbHasi KOHAEHCAIUsI PAa3HOMMEHHBIX allbJIETUI0B
C HCTIOJIb30BaHUEM JIUTHEBBIX, OOPHBIX €HOJSTOB U KPEMHUEBBIX 3GUpoB eHooB. KonaeHcanus
aJbJIETUJI0B M KETOHOB C MaJIOHOBBIM 3()UPOM U APYTUMHU COCTUHEHUSIMU C aKTUBHOU
METUJICHOBOM Ipynmnoi. AMHUHOMETUIIMPOBAHUE AlIbJIETHAOB U KeTOHOB (MaHHux). ben3onHoBas
KOH/JICHCAIIHSL.

BoccranoBneHue anbaeruioB U1 KETOHOB /10 CIUPTOB, PEAareHTbl BOCCTAHOBJICHUS;
BoccranoBieHue C=O-rpynnsl 10 CH2-rpynmsr: peakuun Kunxuepa-Bonbda n Kinemmencena.
WNon-panukanbHas AuMepu3anus aabIeru10B U KETOHOB. J(UCIpOnopLHOHNPOBAaHUE AJIbIETU0OB
no Kannuiapo (npsiMasi 1 mepekpecTHasi peakiiium)

o, HenpenenbHbIe anbAeryuabl U KETOHBI. MeTO/IbI MOTYYCHHSI: KOHICHCAINH, OKUCIICHHUE
AJUTAIIOBBIX crpTOB. ConpsbkeHre KapOOHUILHOM TPYIIIBI ¢ ABOMHOM YIIIEPOI-yTIIEPOTHON
cBs3bt0. Peakumu 1,2- u 1,4-nipucoeMHEHUS TUTUMOPTaHUYECKUX COCTMHEHUM, TUATTKUI- U
JTUAPWIKYTIPATOB, aMUHOB, IIMAHUCTOTO BOJAOPO/Ia, TAIOT€HOBO0POA0B. CONpsiKeHHOE
MPUCOCTUHEHUE EHOJISITOB U €eHaMUHOB (Mwuxaniib).

Boccranosnenue o, HenpeaeabHbIX KapOOHMIBHBIX COSTUHEHUH.

Keren. [lonydenue u cBOWCTBA.

Xunonsl. [lonyuenue o- u n-6eH30- u HaQTOXMHOHOB. CBOIICTBA XHHOHOB: TIOJTyUYEHHUE
MOHO- U TUOKCUMOB, ITPUCOEIMHEHNE XJIOPUCTOTO BOJAOPO/Ia, aHUIIMHA, YKCYCHOTO aHTHAPUJIA,
CIIUPTOB, PEAKIIHS C IUCHAMH.

ConocraBneHue CBOWCTB XMHOHOB U 3 HETIPEIeTbHBIX KETOHOB. BoccTaHoBIeHHE
XUHOHOB. XJIOPaHWJI, €r0 UCIIOJIb30BaHUE JUIsl OKUCIICHHS U MOJydYeHue. XUHruapoH. KoMriekcsl
¢ nepenocom 3apsiaa (KI13). Cemuxunonsl. [lonarre 00 aHnOH-pauKanax. I MIpoXuHOH KaK
MHTHOUTOP CBOOOHOPAINKAIBLHBIX peaKIHidi. AHTPAXWHOH: TIOJyYeHUE W IPUMCHCHHE.
Anu3zapuH.

8. KapOoHOBBIE KHCIIOTHI M X TIPOU3BOIHEIC

Knaccugukanus, HoMeHKIaTypa, U30Mepus. MeToibl CHHTE3a: OKHCICHHE IEPBUYHBIX
CIIMPTOB U aJIbAETHJIOB, AJIKEHOB, aJKWIOCH30J10B; THPOJIN3 HUTPUIIOB U JPYTUX MPOU3BOIHBIX
KapOOHOBBIX KUCJIOT; CUHTE3 HA OCHOBE METAJNIOOPTaHUYECKUX COEIMHEHUI; CUHTE3bl HA OCHOBE
MaJIOHOBOTO M alleTOyKCYyCHOTO 3¢upoB. [lomyuenne MypaBbUHON U YKCYCHOU KHUCJIOT.

CrpoeHne kapOOKCHIIbHOU TPYIIBI U KapOoKcuaaT-uoHa. Pu3nko-XUMHUECKUE CBOICTBA
KHCJIOT: accouuanus, qucconnanus. KuciaoTHOCTh, ee 3aBUCUMOCTb OT MHAYKTHUBHBIX 3 (HEKTOB
3aMeCTUTENEH, OT XapaKkTepa U MOJIOKEHUS 3aMECTUTENIEH B alKUIbHOMN 1IeNH U OEH30JIbHOM SJIpe.

["anorenupoBanue kuciot no I'emo-Ponsrapay-3enunHckomy. [uponurnyeckas
KETOHU3aLus, JIEKTPOIN3 cojieil kapOOHOBBIX KucioT 1o Komnboe.

["anorenanruapuasl. [TomyueHue ¢ moMouIbio ranoreHu10B dpochopa, THOHWIXIOPUIA.
CaoiicTBa: B3auMo/jieiicTBHE C HyKJI€O(DMIBHBIMU peareHTaMu (Boja, COMPThI, aMMHUAK, AMUHBI,
TUIpa3yH, METAJUIOOpraHUYecKre coequHeHus ). BoccTranoBneHue 10 anpaeruaos mno PozenmyHay
1 KOMIUIEKCHBIMU TUPUIAMU METAJLIOB.

AHruapuasl. MeTo sl NOMy4eHus: Ieruapartalus KuciaoT ¢ nomoinsto P205 u dranesoro
aHTUAPUIA; ALUITUPOBaHKE Colel KapOOHOBBIX KUCIIOT XJIOpaHTUApHIaMu. Peakiinu aHruipu0B
KHCIIOT ¢ Hykieopunamu. Peakuus [lepkuna.

Crnosxnble 3¢upsl. MeTos! nofyueHus: aTepudukanns KapOOHOBBIX KUCIOT (MEXaHU3M),
aIMIIMPOBAHKE CITUPTOB U MX AJIKOTOJISITOB allUTajJOreHUIaMy U aHTUIPUIaAMHU, aJIKUIUPOBaHUE
KapOOKCHIJIaT-MOHOB, PEaKIIUH KUCIIOT C JMa30MeTaHOM. MeTo/1bl CHHTe3a LIUKIMYECKUX CI0KHBIX
3hUPOB — JAKTOHOB. Peakinu ci0XHbIX 2GUPOB: THIPONN3 (MEXaHU3M KHCIOTHOTO U OCHOBHOTO
KaTajin3a), aMMOHOJIH3, TIeped3TepuDUKaINS; B3aUMOCHCTBIE C MAarHUI- ¥ INTUHOPTAaHUYECKUMU
COETMHEHUSIMH, BOCCTAHOBJIEHHUE JI0 CIIUPTOB KOMITJIEKCHBIMU THAPUAAMHA METAIJIOB;
cnoxknodupnas (JI. Kisiizen) u arunonHoBast KOH/AEHCAIHH.

AneToykcycHbIi 3¢hup U ero ucnoiab3oBaHue B cuHTe3e. Keto-eHonbHas TayToMepust
3¢upoB 1,3 keTOKUCIOT U 1,3-AMKETOHOB, aMOUJICHTHBIN XapakTep €HOJSAT-UOHA.

Amugel. CTpoeHne kapOaMOMIIbHOM TPpyYIIbl. MeToIbl MOIy4YEeHUS: aliIMpOBaHIEe aMMHUaKa
Y aMUHOB, MTUPOJIN3 KapOOKCUIIATOB aMMOHHS, IEPErpyNIUpPOBKa OKCUMOB 10 bekmany. CunTe3
LHUKINYECKMX aMU0B — JakTamoB. CBONCTBa: TMIPOJIN3, BOCCTAHOBJIEHHUE O AMUHOB,
neruaparanus amuaoB. [ToHsTre o cekcreTHbIX neperpynnupoBkax. [leperpynnuposku A.



l'opmana, T. Kypunyca. BzaumonelicTBrue aMiI0B C a30TUCTOM KUCIOTOM.

Hutpuisl. MeTonpl mosrydeHus: AeruapaTaius aMuaoB Kuciot (¢ momombio P205, SOCI2,
POCI3), ankunmpoBanue nuanu-uoHa. CBONWCTBA: THAPOIN3, aMMOHOJIN3, BOCCTAHOBJICHUE JI0
aMHWHOB, B3aMMOJICHCTBUE C MAarHUM- U JTUTUHOPTAHUYECKUMHU COCIMHECHUSIMHU.

[Tpou3BOHBIC YTOJBHON KUCIOTHI: (DOCICH, MOYEBHUHA U €€ IIPOU3BOAHBIC, 3(UPBI YTOJIbHOMN
KHUCJIOTBI, U30IIMAHATHI, ypEeTaHbl, CEMHUKapOa3u/l, KcaHToreHartsl. [1orydeHue 1 OCHOBHBIE
CBOICTBA.

JIByXOCHOBHBIE€ KUCTOTHI. METO/IbI CHHTE3a: OKUCIUTEIbHOE PACIICIICHUE
LUKJIO0JIC(PUHOB M IIUKINYCCKUX KETOHOB, OKMCIICHHE ITOJTHAIKUIOCH30JI0B. | J1TaBHbBIC
MIPEACTABUTEIIN: IIIaBEJICBask KUCIIO0Ta, TUATUIOKCANAT B CIIOKHOA(DUPHON KOHICHCAIUH.
MasnoHoBasi KHCII0Ta: CHHTE3bl C MAIOHOBBIM 3(pupoM, peakiius Muxasis, KOHJACHCAINH C
anpaerunamu (Kuépenarens). SIHTapHas KUCIIOTa, €€ aHTUIAPUA, UMHI, N-OpOMCYKITMHUMHUI.
AnunuHoBas kuciora. Konaencanus [ukmana. AIMIIONHOBas KOHIEHcaus 3(pupoB
JUKapOOHOBBIX KUCIOT KaK METOJ CHHTE3a CPSIHUX U MaKPOIIHUKIIOB.

®draneBas u TepedTaneBas KUCIOTHI, TPOMBIITUICHHBIC METO/IbI TTOTydeHUs. DTaneBbli
aHTUAPUI, GTATUMHUI U €T0 UCTIOJIb30BaHUE B CHHTE3E.

o, HerpenenbHbie KMCIOTHI. MeTOABI CHHTE3a: ACTUApATAMs 3 OKCUKUCIIOT, PEaKIIHs
Kuépenarens, peakuust Burtura, peakuus [lepkrna, CHHTE3 KOPUYHBIX KHACIIOT.

Peaxuuu npucoenunenus no a8oiHoi C=C cBa3u. CTepeoxuMusi MpUCOEANHEHUS TAJIOTeHA
u ruapokcuiupoBanus o Barnepy (KMnO4).

dymapoBasi 1 MAJICMHOBAsI KUCJIOTHI. ATICTHICHIMKApOOHOBAsT KMUCIIOTA.

9. I'mapokcH- ¥ OKCOKUCIIOTBI

N3omepusi, HOMEHKIATypa.

CriocoObI MoTydeHus: IPH BOCCTAHOBIICHHH KETOKHCIIOT; TIPY OKHUCJICHUH TIIMKOJICH; Yepe3
OKCHUHHUTPUIIBI.

Jerunparanus o , B , Y OKCUKUCIOT. JIakTH bl U JTaKTOHBI. [ TMKOJIEBast, MOJIOYHASL U BUHHAS
kucnotel. Haxoxxnenue B npupoze. CBolicTaa.

OnTuyeckast U30MepHUs — BUJL IPOCTPAHCTBEHHON U30MEpUU. ACUMMETPUUECKUI aTOM
yriaepoja, CTpyKTypHble GopMyJibl, TpoeKIMOHHBIE (opMyiibl uiepa. CTepeoxumusi CoOeAMHEHUN
C IByMsI aCUMMETPUUYECKUMH aTOMaMH yriepoia. AHTUIO/b! (SHAHTHOMEPHI), palleMaThl,
auactepeoMepsl, Me30(hopMbl. CTEpEOXHUMHUS MOJIOYHBIX U BUHHBIX KUCIOT. CIIOcOObI pa3aeneHus
panemaroB. D,L-cuctema. [Ipunnun R,S-nHomenknatypsl. Onpenenenue crapiuimHCTBa
3aMeCTUTENeN y aCHMMETPUUECKOro atoMa yriepojaa. Konpurypauus v 3HaK BpaleHusl.

10. YrieBosl

Momnocaxapuasl U noaucaxapuipl. Kiaccugukanus u cTepeoxumMusi MOHOCaXapH/I0B.
AnbI103BI (a7Ib10TPE03bI, ATBIOTIEHTO3bI, aTbJIOTEKCO3bl) U KeT03bl. CTEpeoXUMus allba03 U KETO3 B
npoekuusx @uepa. [{uknndyeckue nomyaneTaiy ajlbI0reKco3 — INIIOKOMMPAHO3bI U
rIoKoQypaHo3sl. o U B AHomepbl. @opMyiibl Xeyopca s aHOMEPHBIX MOHOCAXapH/I0B.
TayTomepust IUKINYECKUX U OTKPBITHIX (JOPM B pacTBOpax MOHOCaXapua0B, MyTapoTalus
rioko3bl. Konpopmanuu nupanosnoro nukia. Peakiun MoHocaxapuaoB. [lonydeHnue rimko3uios,
Kak 0co00# opMbI IUKINYECKUX areTaneil. CHHTe3 MPOCTHIX U CI0XKHBIX 3(hUpoB
MOHOcaxapua0B. OKHCIEHUE alba03 10 aJIbJAOHOBBIX KUCIIOT, JAKTOHU3ALMS aJIbJJOHOBBIX KHCIIOT.
HcuepnpiBatoriee OKMCIeHHE MOHOCAXapUI0B HOAHOM KuciaoToi. O6pa3oBaHre 03a30HOB MPH
B3auMoJeiicTBIM ¢ hpeHnaruapasuHoM. CuHaTe3 MoHocaxapuaoB o Kuinanu-Ouiepy u
nerpananus o Bomo-Pyday.

Jucaxapubl (6M03b1): MabTO3a, 1EI001M03a, JTaKT03a, caxapo3a.

[Tonucaxapuapl — LEIUIH0I03a U Kpaxmall.

11. CynboKucaoTH U UX MPOU3BOJIHBIE

Cynsdupyronue pearenTbl. OOpaTUMOCTh U CEJIEKTUBHOCTD CYJIb(PUPOBAHHSI APEHOB.
Apuncynb(GOKUCIOTH U UX COJU B PEAKIMIX 3aMELCHHSI C TIOMOIIBIO 3JEKTPODMIBHBIX U
HYKJICO(QHUIBHBIX peareHToB. OYHKIMOHAIBHBIE IPOU3BOAHBIE CYIb(OKUCIOT: XJIOPAHTUAPHIBL,



aMUJIbI, CTIOKHBIEC A(UPBL; UX CUHTE3 U NipeBpatienus. [IponsBoaHbie apricynb(HOKUCIOT Kak
cyib(haMuHbIe Ipenaparbl 1 Onopa3pyiiaeMble JeTEpreHThI.

12. A3oTcoaepskailire OpraHuuecKue COeTMHEHUS

Hutpoankansl. MeToabl CHHTE3a U3 AJIKWITAIOT€HUA0B (aMOUIEHTHBINA XapaKkTep HUTPUT-
MOHA), HUTpOBaHue ajakaHoB 110 KonosanoBy. CtpoeHue HUTporpytibl. CBOHCTBA HUTPOAIKAHOB:
KHCIIOTHOCTh M TAyTOMEPHSI HUTPOAIKAHOB, TAJIOTCHAMH, KOH/ICHCAIUS C KapOOHMIIbHBIMH
COC/IMHCHUSIMHU, BOCCTAHOBJICHHE B AMUHBI.

ApomaTuieckrue HUTpocoequHeH . BoccTaHOBIEHNE HUTPOAPEHOB B KUCIION U IIEJIOYHOU
cpene. [IpomexxyTouHbIe TPOAYKTHI BOCCTAHOBJICHUS HUTPOTPYMIbl (HUTPO30COEAUHEHNUS,
apWITHAPOKCHUIAMHHBI, @30KCH , a30- U TUIpa30coeIuHeHus ). beH3uIMHoBas neperpynmnupoBKa.

Awmunsbl. Knaccudukanus, n3oMepus, HOMEHKIIATypa aMHHOB. METOIbI TTOTyYeHUS:
AIKWJIMPOBaHUE aMMHaKa U aMUHOB 110 ["'omany, u3 prammmuna kamus (o ["aGpunio),
BOCCTAHOBJICHHE a30TCOIEPKAIINX MTPOU3BOIHBIX KAPOOHWIBHBIX COETMHEHUI U KapOOHOBBIX
KHUCJIOT, HUITPOCOCAMHCHMH, ankmia3uaoB. [leperpynnuposku ['opmana u Kypiuyca.
BoccranoButenbHOE aMUHUPOBAaHNE KAPOOHWIBHBIX COCTUHEHUH.

CtpoeHue aMHHOB, XUMHUYECKUE CBOMCTBA. AMUHBI Kak OCHOBaHMsI. CpaBHEHNE OCHOBHBIX
CBOMCTB MEPBUYHBIX, BTOPUYHBIX, TPETHUHBIX ATU()ATUYECKUX U aPOMATHUYECKUX aMHUHOB.
BinstHue Ha OCHOBHOCTh aMUHOB 3aMECTUTEIIEH B apOMaTHUECKOM siipe. AJKUIMPOBaHUE U
alMJIMPOBAHUE AMUHOB. TepMUYECKOE Pa3I0KEeHNUE THAPOKCHIOB TETPAAIKUIAMMOHHUS 110
T'odmany. UnenTudukanus u pa3ieicHIe IEPBUYHBIX, BTOPUYHBIX U TPETUIHBIX AMHHOB C
moMoIipio 6eH3oncyabdoxiopuaa (mpoda ['muacoepra).

B3aumopeiicTBue nepBUYHBIX, BTOPUYHBIX U TPETHUHBIX aAU(PATUYECKUX U apOMATHIECKUX
aAMHUHOB C a30THCTON KUCI0TOW. OKHCIEHUE TPETUYHBIX aMHUHOB. Peakiuu 31eKTpouIbHOTO
3aMelIeHHs B OCH30JIbHOM SJIp€ apOMaTUYECKUX aMUHOB, 3alllUTa aMUHOTPYIITIHL.

Huazocoeaunenus. O01me npeacTaBicHus 00 aaudaTHueCKuX JUa30COCTHHCHHIX.
JlnazomeraH, 1Ma30yKCYyCHBIN 2QUp, 0 T1a30KapOOHMIBHBIE COeAMHEHUS. APOMaTHYECKHE
Ma30coeAMHEeHUs. Peakiny 11a30TUpOBaHUs IEPBUYHBIX apOMAaTHYECKUX AMUHOB. Y CIIOBUSA
JTMA30THPOBAHUS B 3aBUCUMOCTH OT CTPOCHHS aMrHa. MeXaHu3M, MpUpoia HUTPO3ZUPYIOIIETO
arerta. CTpoeHHe U yCTOWYUBOCTh COJICH TUA30HUS.

Peaknuu ana3zocoelMHEHN C BBIEICHUEM a30Ta: 3aMEHA IMa30TPYIIbl HA THAPOKCUII -,
TaJIOreH , IMaH-, HUTPOTPYIIILY U BOAOPOI.

Peakiuu nuazocoenrHeHuit 6€3 BbIIEIEHUS a30Ta; BOCCTAHOBIEHUE 10 apWITHIPA3UHOB,
azocodeTaHue. A30CoUYeTaHue KaK pPeakIus MeKTPOPHIbHOTO 3amenieHus. A30- 1
JTNA30COCTABJISIONINE, YCIOBUS COYETaHUS C aMUHAaMU U (peHOoIaMu. A30KpacuTeNH.

AmuHokucnotel. Homenknarypa aMmuHoOKUcaoT. [IpupoiHble aMUHOKUCTIOTHI. XUPAIbHOCTh
aMUHOKHCIIOT, 00pa3yromux NpoTeruHbl. KucioTHO-OCHOBHBIE CBOWCTBA, aM(pOTEPHOCTh
aMUHOKUCIIOT. M3035mekTpruueckast Touka. CHHTE3bI 00 aMUHOKHUCIIOT U Pa3/IelICHUE PalleMUUeCKIX
dhopm.

CBolicTBa aMMHOKHCIIOT: 110 aMHUHOTPYTIIE, KApOOKCHUITY, OKUCICHHE aMUHOKHCIIOT.

Homenknarypa nentrioB. OCHOBHBIE IPUHIIUIIBI CUHTE3a MOJUIIENITHI0B; 3a1ATa
AMUHOTPYIIIBI U aKTUBALUA KapOOKCHIbHOM Tpynmbl. TBepaoda3Hbiii cuHTe3 nentuioB. Oo1mme
TIPUHITUTIBI OTIPEJICIICHHS CTPOSHUS TTENTUIOB U OenkoB. [lepBuuHas, BTOpuYHas U TpeTUYHAS
cTpyKTypa 6enkoB. [lonarue o pepmenTax u pepMEeHTaTUBHOM KaTallu3e.

Hyxknennosbie kucnoTsl. HykiienHOBbIE OCHOBaHUS, HYKJI€O3U bl U HYKJICOTH/BI.
[lepBuunas crpykrypa JIHK u PHK. Hykneotuansiii cocraB JIHK nu PHK. Bropuunas ctpykrypa
JHK. buonornueckas ¢pynkuus JJHK. Bugsr PHK u ee pons B cunTese Genka.

13. I'eTeporuKIMUECKrE COCTUHEHUS

Knaccudukanms rereponmkioB, HOMEHKJIATypa.

[TaTu4neHHbIe apOMaTHYECKHE TETEPOIMKIIBI C OAHUM reTepoaromMoM. DypaH, THO(EH,
nuppoit. Cuntes u3 1,4-gukapOonnsHbix coequHennit ([Taans-Kuopp), cuaTe3 muppoios mo
Kuoppy. ApomatuyHocTh. Peakiinu 31mekTpopruiIbHOTO 3aMEIIeHUs B IATHWICHHBIX
apOMaTUYECKHUX TeTEPOIUKIIaX: HUTPOBAaHUE, CyJIb(PHUpOBaHNE, TAJIOTEHUPOBAHHE,



dbopMunpoBanue, anuirpoBanue. OpueHTaNus MEKTPOPUIBHOTO 3aMerieHus. Peakun,
xapaktepusytome gpypan kak aueH. Manon. CuHTe3 npou3BOIHBIX MHAOMA U3 (PEeHUITHIpa3uHA U
KeToHOB (. @uiep). Peakunu 3nekTpoduIbHOTrO 3aMeIIeHNs B MUPPOIHHOM KOJIblIe HHAOA:
HUTpOBaHUE, GOPMIIIUPOBAHKE, TATIOTCHUPOBAHUE.

[llecTuuneHHbie apoMaTUYECKUE TE€TEPOLMKIIBI C OJJHUM reTepoaromom. [upuaun,
XUHOJHMH U U30XUHOMHUH. CHUHTE3 XMHOJIMHA U U30XMHOJIMHA U 3aMEIICHHBIX XUHOJIMHOB U3
annmHOB 1o Ckpayny u Jlebnepy-Mumtepy. CunTe3 n3oxuHonuHa 1o bumnepy-Hamupansckomy.
ApomMatuyHocTs nupuauHa. [IupuanH u XUHONKH Kak ocHOBaHMs. Peakiyu nupuanHa u
XUHOJIMHA ¢ anKuiranoreHuaamMu. OKucIeHUE U BOCCTAHOBIICHUE MUPUIMHA U XUHOJIMHA. Peakiuu
NMEKTPOGUITBHOTO 3aMEIICHHSI B MUPUIUHE U XUHOJIMHE: HUTPOBAHUE, CyJIb(pupoBaHUE,
raJIoreHUPOBAHHUE.

HyxneodunbHoe 3aMenieHre aroMOB BOAOPO/a B MUPUIUHE U XUHOJIMHE B PEAKIUAX C
aMUJIOM HATpHS.



Ipuioxkenne 1
Mertoanyeckue MaTepuaJIbl 1s1 00y4aIOIIMXCS 110 OCBOCHHIO JUCHMILINHBI

HporpaMMa AUCHUITI/INHBI ((OpFaHI/I‘IeCKaH XHUMUsD»

1. BBenenue

[IpeaMeTr opraHM4YecKOil XMMHMH M OCHOBHBIE 3Tambl €€ pa3ButHsg. CHnocoObl
HU300paXKeHUsT MOJIEKYJI OpPraHWYeCKUX COCJAMHEHUM, CTPYKTYpPHbIE W DSJIEKTPOHHBIC
dopmynsl (I'. JIstonc). Tumel yriepoaHOro ckeieTa, aldKJIMYECKUEe, MUKINYECKUEe U

reTepouuKInyeckue coeauHeHus. M3omepus u e€ Bunabl. ['omosorus. OCHOBHBIE
dyHkmoHanpHbIe Tpybl. Kinaccugukanus opraHUuecKuX COSIUHEHHN.
OCHOBBI HOMEHKJIATYPbl OPraHMYECKUX CcOeAMHEHUH. M3oMepusi opraHnyecKkux

coeanHeHui. 3amectutenpHas HomeHknarypa, MFOITAK. Ha3BaHus OCHOBHBIX KJIacCOB
OpPraHUYECKUX COCTUHEHUMN, CIIOKHBIX MOJIM- U TeTepOdyHKIIMOHATBHBIX COCIMHEHUM.

CrocoObl  M300pakeHMsI  MPOCTPAHCTBEHHOTO  CTPOEHUS  MOJIEKYd €
sp>-ruOpUIM30BaHHBIM YITIEPOJAOM: KIMHOBHMIHBIE IIPOEKIMH, "JIECOMMILHBIE KO3IbI",
MIPOEKIINH Hpromena. Kondopmanuu, KOH(OpMEpHI. 3aciIOHEHHas
(cun-niepuriaHapHasi), 3aTOPMOXKEHHas (aumu-niepuIIaHapHAas), CKOIIEHHAas (20ui-)
KOH(opmanuu.

ACUMMETPUYECKHUIM aTOM yriepoja. XUpPalIbHOCTb, YCIOBUS, HEOOXOAUMBIE IS
BO3HUKHOBEHUs  XxupaibHOocTH. KoHburypanusa, oriauuve oOoT  KoHdOopMaIuu.
Onrtuueckas U30MepHsi, ONTUYECKAS] aKTUBHOCTh. DHAHTHOMEPBIL. Pariemartsl.

[Ipununn  R,S-HomeHknatypel.  OmnpenelieHHe  MOpsAIKa  CTApUIMHCTBA
3amecTutesiel 'y  xupaibHoro ueHtpa (mpaBuno  Kana-Wuronwsga-Ilpenora).
AOcomoTHass W OTHOcuTenbHas  KoHpurypauuu. [IpoekumoHHble  (POpPMYIIBI
(D. ®umiep). Ix mocTpoeHue, mpaBuiia MoJb30BaHUSI UMH ()11 COCAMHEHUN C OJHUM
aCUMMETPUYECKUM aToMoM yriepoaa). CriocoObl paszneneHust pauemaroB. CoeAMHEHUS
¢ AByMs xupajbHbIMU LeHTpamu. [loctpoenue npoekuunii @umepa. [uacrepeomepsl.
Me3zo-bopmbl. Dpumpo- n mpeo-HOMEHKIaTypa. M300pakeHre MOJIEKYJbl JaHHOTO
COCIMHEHUSI C TIOMOIIBIO PA3JIMYHBIX MPOEKIMOHHBIX Gopmyn. Ilepexon ot omHoM
MPOEKIIMOHHOU (opMyJibl MOJIeKyJibl K apyroil. IlpencraBienne 00 onTHYECKOU
M30MEpPUHU COCTMHEHU, HE COIepKAIINX ACUMMETPUYECKOT0 aTOMa yIJiepo/a.

['eomeTprueckass u3oMepusi COCIMHEHUN C JBOWHOW CBs3bIO. [[uc-, mpamnc-; E-
, Z- Ml CuH-, aHmu- HOMEHKJIaTypa.

Krnaccudukaims peareHToB ¥ peakiuid. DIeKTPOHHbIE d(PPEKTH 3aMecTUTENeH.

OcCHOBHBIE MOJIO)KEHUSI TEOPUU CTPOCHUSI OpTraHNYecKux coeauHenuit (A.M. bytnepon),
BJIEKTPOHHOM T€OPUHU, OCHOBHBIE ITPUHIIUITBI KBAHTOBOM OPraHUYECKON XUMHH.
Tunel ruOpUIM3aIMU aToMa YIepoja B OPraHMYECKUX COCIUHEHUSX, TEOPHs

B3aMMHOI'0 OTTaJKUBAHUS DJIECKTPOHHBIX opOuTaneil. 6- u m-CBsi3u aTOMOB yTJIepoja,
dbu3nYecKre XapaKTEPUCTUKKU CBSI3€U: JIJIMHA, BAJICHTHBIC YTJIbl, SHEPTHUS, MOJSIPHOCTD,
MOJISIPU3YEMOCTb, JTUIMOJBLHBIA MOMEHT, MOTEHIMAA WOHU3aluu. ['oMomuTUYecKui u
TETEPOJIUTUUECKUIN Pa3pPhIB CBS3H.



Knaccudukanums  peareHToB M peakiuil.  [IpomexxyToyHble  YacCTHUILIBI

(uHTEpMEMaThI): PaaUKaibl, KAPOOKATHOHBI, KAPOAHUOHBI, KapOEHBI, HUTPEHBI, APUHBI
U Jp. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MPOMEKYTOUHBIX YACTHII.
OnexTpoHHble 3PQeKThl 3amecTuTenell. MHAYKTUBHBIA U Me30MepHbIH 3()(eKTh U
croco0bl m3o0pakeHus 3Tux 3¢dexroB. [lpumepsr rpynn ¢ +I, —I, +M u —M-
sddexramu. IddexT runepkoHpIorauu (CBEpXCONPSIKEHUs ). BiausiHue 3meKTpOHHBIX
sbdekToB 3aMecTuTened Ha  CTa0WJIBHOCTH W PEAKIMOHHYIO  CIIOCOOHOCTH
OpPraHUYECKUX COCAMHEHUHA W TPOMEXKYTOUHBIX YacTUIl. Pe30HaHCHBIE CTPYKTYpHI,
MpaBHJIa UX MOCTPOCHUS.

Kucnorel 1 ocHoBanus (WM. bpencren, I'. JIbtonc). ConpsiKEHHbIE KHCIOTHI H

COTpsKEHHbIE OCHOBaHHUA. KHUCIIOTHO-OCHOBHBIE paBHOBECUS Ha IMpPUMEPE CIHUPTOB,
OPOCTBIX 3(UPOB, KAPOOHOBBIX KUCJIOT, KETOHOB M aMHUHOB. KOHCTaHTa KHUCIOTHOCTH
pKa, KoHCTaHTa OCHOBHOCTH pK}p. BimsiHue 3amectureneil B MOJIEKyJIe HA KHCIOTHOCTD
U OCHOBHOCTb OpPraHMYECKUX cOeOUHEHUH. Teopus KECTKMX M MATKUX KHCIOT H
ocHoBanuii (CKMKO).

2. YrieBogopoibl

Ankanbpl. ['OMonoruueckuil ps, HW3OMEPUS W HOMEHKJIATypa alKaHOB.
[IpupoaHble MCTOYHUKHM AJKaHOB. METONbl CHUHTE3a: THIPUPOBAHUE HEMPEACIbHBIX
yTJIEBOJOPO/IOB, CUHTE3 Yepe3 JIUTUNINATKUIKYIIPAThI, 3JIEKTPOJIU3 COJiel KapOOHOBBIX
KHUCJIOT, BOCCTAHOBJICHHE KapOOHWJIbHBIX COCIMHEHHM, M3 TajJOreHaJKaHOB (peaKilus
Bropua, nmporonu3z peaktuBoB ['punbspa). [lpupoma C—C u C—H cBs3eil B ankaHax.
Kondopmanuu »srtana, mnpomaHa, OyTaHa M BBICIIMX aJKaHOB. OHEpreTHYecKas
nuarpamMmMa KOH(GOpPMaIMOHHOTO COCTOSTHUSI MOJIEKYJIbI ajTKaHa.

XUMHUYECKUE CBOICTBA: peaKkuuu  TaJOreHUPOBAHUS (XJIopupoBaHue,
OpomupoBaHue, HoaupoBaHueE, ¢dbTopupoBaHue). DHepreTuka LEMHBIX
CBOOOHOpAIUKAIIbHBIX peakiuii rajoreHupoBanusi. HutpoBanue (M.U. KonoBasnos),
cynbhoxiopupoBanue U okuciieHue. CeNneKTUBHOCTh paauKadbHBIX peaKkiuid U
OTHOCUTEJbHASL CTAOMIILHOCTh AJTIKWJIBHBIX PaUKaIoB. TepMUYECKUN U KaTATUTUYECKUM
KPEKUHT.

[Huknoankanbl. Knaccuduxaius aauiukiIoB. JHEPTUsl HANPSLKEHUS [IUKI0AIKAHOB

Y €€ KOJMYECTBEHHAsl OIlEHKA Ha OCHOBAHWU CPAaBHEHMSI TEIUIOT OOpa30BaHUSI U TEIUIOT
CrOpaHusi [MKJIOAJKAHOB M COOTBETCTBYIOIIMX aJKaHOB. THMbl HaNpsLKEHUS B
LMKJIOATKaHAaX W TMOAPAa3/IC/ICHUE LHMKJIOB Ha Majble, CPEAHUE IUKIbI U MaKpOLUKIIBIL.
Crpoenue LUKJIOpOIaHa, K00y TaHa, [UKJIONIEHTAHA, [UKJIOT€KCaHa.
KondopManmoHHbIii aHan3 MUKIOTEKCaHA. AKCHUAIbHBIE U DKBATOPUAIbHBIC CBS3U B
KoH(popmMmaruu "Kpecio'" IUKIoreKcaHa.

MeTtonpl cHHTE3a IUKIIONPOIIaHa, IMKIO0yTaHa U UX MPOU3BOIHBIX. OCOOEHHOCTH
XUMUYECKUX CBOMCTB COCIMHEHHM C TPEXUWICHHBIM ITUKIOM. CHHTE3 COeAUHEHUN psiaa
IIUKJIOTICHTaHa U IuKJIorekcana. CUHTE3 COSAMHEHUN CO CPETHUM U OOJIBIIINM pa3MepoM
LUKJIA.



Ankenbl. ['oMonorudeckuil psiag, H30MEpPUs UM HOMEHKJIATypa aJIKEHOB.
I'eomeTpuueckast uzomepus (yuc-, mpanc- u E-, Z-nHomenknatypa). [Ipupona nBoitHOM
CBA3U. MeTo/lbl CMHTE3a: 3JIMMUHUPOBAHUE TaJOr€HOBOJIOPOJA U3 AJIKWITaJIOT€HUOB,
BOJABl U3 CIUPTOB, JIETAJION€HUPOBAHME 6uy-AuranoreHankanoB. Peakuuu I'odmana,
Buttura, ctepeoceneKTHBHOE BOCCTAHOBJICHUE AJIKMHOB.

XUMHUECKHE CBOMCTBA aJKEHOB. Psij cTaOMIBHOCTH aJIKEHOB, BBIBEJACHHBIM Ha
OCHOBE TEIUIOT TMAPUPOBaHUs. ['eTeporeHHOe U TOMOT€HHOE THIPUPOBAHUE AJIKEHOB.

OnexrpodunbHoe mpucoenunenne (Ag). OOmiee mpeAcTaBICHHE O MEXaHU3ME

peakuMii, m- W O-KOMIUIEKChI, OHUEBbIE HOHBL. CTEpeo- M PEruOCEIEKTUBHOCTD.
[lpaBuno B.B. MapkoBHUKOBa, WHAYKTUBHBIH U  ME30MEpPHBIM 3 (EKTHI.
l'anorennpoBanue: MexaHusM, crepeoxumus. IIpomeccsl, comyrcTByrommue Ag-
peaKkuysIM: CONPSDKEHHOE TNPUCOEAUHEHUE. [ 'HMaporajsoreHnpoBaHUE, TI'MApaTalus.
[IpoMbIUIEHHBI METOJI CUHTE3a ATAaHOJA U MpoNaHoia-2. [ MIpoKCUMepKypUpOBaHHUE.
Permno- u crepeocenekTuBHOE NMPUCOETUHEHHE THAPUAOB Oopa. Pernocnenuduueckue
rupodopupyromue peareHtbl. [IpeBpamieHne OOpOpPraHUYECKHX COEIWHEHUN B
ankanbl, ciupThl. OKKUCIeHUEe adkeHoB 10 okcupaHoB (H.A. [IpunexaeB) u 10 AMO0JIOB
no Baruepy (KMnO4) u Kpure (OsO,4). Ctepeoxumusi THIAPOKCUIUPOBAHUS aJTKEHOB.
O30HOJIN3 AJIKEHOB, OKUCIUTEIBHOE M BOCCTAHOBUTENIBHOE PACIIECIIIEHUE O30HUOB.
HcuepnsiBaroniee OKMCICHUE aJIKEHOB.

PajgunkanbHble peakiMy: MNPUCOEIMHEHHUE OpOMHCTOTO BOJIOpPOAA MO Xapaury
(MexaHu3M AR) K aJIKEHaM U aJUTMJIBHOE rajioreHupoBanue no Lurnepy.

Kap6enbl — yacTuipl ¢ ABYXKOOPAMHUPOBAHHBIM aTOMOM Yyriepoaa. Meroasl
reHEepUpPOBaHUA KapOEHOB M JurajioreHkapOeHoB. lIpucoennHeHre CHUHIIIETHBIX U
TPUILIETHBIX KapOECHOB K aJIKEHAM.

Ankanuensl. Tunsl tueHoB. 301upoBaHHbIe, KyMYJIUPOBAHHBIE U CONPSIKECHHBIE
nuensl. M3omepust 1 HOMeHKIaTypa. Mertonabl cuHTe3a 1,3-IMEHOB: IEeruapUpOBaHUE
ankaHoB, cuHre3 dasopckoro-Penme, kpocc-coueranne Ha METAIIOKOMILIEKCHBIX
KaTaJn3aropax.

byraguen-1,3, 0coOEHHOCTH CTpoeHMs. XHUMHYECKHE CBOWCTBAa 1,3-IUEHOB.
l'anorenupoBanue u ruaporasoreHupoBaHue 1,3-a1MeHOB. AJTAIBHBIN KaTHOH. 1,2- H
1,4-ipucoenuuenue, TEPMOANHAMUYECKHN u KUHETUYECKUI KOHTPOJIb.
[Tonmumepunsanusa nueHoB. HarypanpHblil M cuHTETHYECKU Kayuykd. Peaknuns [(nibca-
Anpaepa ¢ ankeHaMM W aNKHMHAMM, CTEPEOXUMUS PEAKLIUU WU €€ IPUMEHEHUE B
OPraHUYECKOM CUHTE3E.

Ankunbl. ['oMonornueckuil psii, HOMeHKIaTypa u uzomepus. [Ipupona TporiHoH
CBsI3U. MeTOoIbl CMHTE3a aJKMHOB C MOMOIIBIO0 PEaKUUK OTLIEIJIEHUS, AIKUIUPOBAHUS
TEPMUHAJIBHBIX aleTUIeHOB. [lonydeHue anerniaeHa nupoian3oM METaHa.

XHUMHUYECKHE CBOMCTBA aJKMHOB. DJNEKTPOPHUIbHOE MPUCOCIUHEHHE K aJTKUHAM.
CpaBHEHHME pPEaKIMOHHOM CHOCOOHOCTH aJKUHOB W QJIKEHOB. [ 'ajoreHupoBaHUE,
rugporajorenupoBanue, ruaparanus ankuHoB (M.I'. KyuepoB), npucoenunenue
KapOOHOBBIX KHCJOT. BoccTaHOBi€HHME alKMHOB N0 YuUC- U MPAHC-AIKEHOB.
['uppobopupoBanue ajaKWHOB, CHHTE3 albJIeruioB U KeTOHOB. C—H-KUCIOTHOCTH



aleTusieHa. AUETWICHHIbl HATpUsi W Meau. MarHuiopraHu4eckKue MPOU3BOIHbBIC
ankuHoB (ZK.M. Mormuy): ux noaydeHue U UCMOIb30BaHUE B OPraHMYECKOM CUHTE3E.
KonpeHcanuss TEpMUHAIBHBIX QJIKHMHOB € KETOHAMU U allbJIETUAAMU

(A.E. ®aBopckuii, B. Pemnme).
ApomaTuyeckue yrieBoaopoabl. Konyenyusa apomamuynocmuy. ApOMaTUIHOCTb.

Crpoenue 6ensona. ®opmyna Kekyine. [IpaBuiio Xrokkens. ApoMaTH4eckue KaTUOHBI U
aHnoHbl. KoHIeHCHpOBaHHBIE apOMaTHUYECKHUE YIJIEBOAOPObl: HaTalvH, (DeHaHTpPEH,
aHTpaleH, a3yJeH u JApyrue. [eTepouuKInYecKHe TMSITH- M [IEeCTUYICHHbIE
apOMaTUYECKHE COCIMHEHNS (muppou, dbypan, THO(QEH, NUPUJIHH).
AHTHapOMaTHUYHOCTh Ha MpUMeEpe HUKIOOyTaIueHa, IUKIONPOICHUI-aHUOHA, KaTHOHA
[UKJIOTIEHTaAUCHUIIHS.

[ToryueHne  apoMaTUYeCKUX  YIJIEBOJOPOJOB B IPOMBIIIJIEHHOCTH  —
KaTaIUTUYECKUd  pUPOpMUHTI  HedpTH, TmepepabOTKa  KOKCOBOIO  raza u
KaMEHHOYTOJIbHOU cMoJIbl. JJabopaTtopHble MeTo/ibl cuHTe3a: peakuus Bropua-durrura
U JpyTHe peaklyd KpOCC-COYETAHHUs, aJKUIMpOBaHUE apeHoB 1o Ppunemro-Kpadrey,
BOCCTaHOBJIEHUE KUPHOAPOMATHUECKUX KeTOHOB (peakuusi Kmxnepa-Bonbda, peakuus
KiiemMmeHceHa), mpoToiau3 apuiIMarHuiraioreHua0B.

CpoiictBa apeHoB. KaranuTuueckoe THMIPUPOBAHHME APEHOB, BOCCTAHOBJIICHUE
apeHoB 1o bépuy. Peaknuu 3amelenust Bogoposa B O0OKOBO LieNu aJIKMIIOEH30JI0B Ha
rasioreH. OKucieHrne ankmiOeH30J10B 10 KapOOHOBBIX KUCIIOT.

Peakiuy  57ekTpodUIABHOIO  3aMEIIEHUs B apOMAaTUYECKOM  psy.

Knaccudukanusa peaknuil apomMaTHUECKOro 3ieKTpoduiibHOro 3amerieHud. OoOmue
MIPEACTABICHUS] O MEXaHU3ME PEAKIUN, KHHETUYECKUN U30TOMHBIN A3 (PEKT B peakuusax
ANEKTPO(PHUIBHOTO 3aMElIEHUsI BOJOpoAa B O€H30JIbHOM KoJblie. [IpencraBienue o - u
o-KoMIuiekcax. CTpyKTypa MepexoJHOTr0 COCTOSHHS. APEHOHUEBBIE MOHBI B PEAKLUAX
ANIEKTPOPMIBHOTO 3aMelleHus. BiusHue npupoabl 3aMecTUTENsl Ha OPUEHTALUI0 U
CKOpPOCTb  pe€akUuu  DJIEKTPOPUIBLHOTO  3aMelleHusl.  DJIEKTPOHOJOHOPHBIE U
ANIEKTPOHOAKLENTOpHbIE  3amectuTend.  CorylacoBaHHas M HECOrJIaCOBaHHAas
OpHUEHTALMs JBYX WM HECKOJBKUX 3aMECTUTENEH B apOMAaTUYECKOM KOJIBIIE.

Humpoeanue. Hutpyromme areHTbl. MexXaHW3M peakUMM HHUTPOBAHMS.
HutpoBanue OeH3ona u ero 3amenieHHbIX. HuTpoBanue HadTanuHa, Oudenuna u
OpYyrux apeHoB. llonyyeHne noamHUTPOCOE NTMHEHU.

I'anozenuposanue. l'anorennpyrompe  areHtsl.  MexaHW3sM — peakuuu
raJOTeHUPOBAHUS aPEHOB U UX IIPOU3BOIHBIX.

Cynvghuposanue. Cynbdupyromme areHtel. Mexanusm peakiuu. Kunetnueckuii
U TEPMOJAMHAMHUYECKUN KOHTPOJIb B PEAKLUUU CYJIb(PUPOBaHUS HA MpUMepe HadTaluHa.
O6partumocTs peakuuu cynbpupoBanus. [IpeBpaiienus cyibQorpymnibl.

Ankunuposanue apenos no Dpuodenro-Kpaghmcy. ANKUIUPYIONUE areHTHI.
Mexanusm peakuuu. [1060uHBIE MPOIIECCH — U3OMEPU3ALUS ATKUIUPYIOIIETO areHTa
Y KOHEYHBIX IpOAYKTOB. CHHTE3 TUapuii- U TPUAPUIMETAHOB.



Ayunuposauue apenosd no Dpuodenro-Kpagpmcy. Aummupyromme areHTHI.
Mexannsm peakuuu. PermocenekTuBHOCTh anwInpoBaHus. POpPMUIMPOBAHUE IO
I'atrepmany-Koxy u 1pyrue poaCcTBEHHbIE PEAKLUN.

3. lNanoreHnpon3BoAHBIEC YIIIEBOI0OPOIOB

N3omepust, HoMeHKIaTypa. CriocoObl OTyYeHUsI U3 CIIUPTOB, aJIKAHOB, AJIKEHOB;
3aMElIEHUEM aToMa OJTHOTO rajJoreHa aTOMOM JIPYTOro, XJOPMETHINPOBAHUE apEHOB.

Peakiun Hyk1eohUIBLHOTO 3aMeElIeHUsl Y HACBIIIEHHOTO aroMa yIjiepoaa B

ATKWITAJIOTCHUIaX KaK METOJ| CO3/aHUsl CBSI3U YIVIEPOI—YIJIEPOJ, YIJIepoa—a3oT,
YTIIEPOI—KHUCITIOPOI, yTiepoi—cepa, yriepoa—iaochop (momydenue
ANKWITAIOTeHUI0B, CIIUPTOB, THOJIOB, MPOCTHIX 3(PUPOB, HUTPOCOCTUHEHUN, AaMUHOB,
HUTPUWIIOB, CJHOXHBIX ddupoB u np.) Kiaccudpukanuss mexaHU3MOB peaKIHi
HykiaeopmibHOro 3amenieHus. OCHOBHBIE XapaKTepUCTUKH Syl-,  Sn2-peaxiui.
DHepreTuueckuil npoduilb peaxkiuu.

Peakiun Sy2-tuna. KuHeTuka, cTepeoxumusi, BaJlbJIEHOBCKOE OOpalleHue.
[Tonsatue o HykneodUIbHOCTU. BiusHue NpUPOILI paavKala U YXOASIIEH TPYIIbI
cybcTpara, IpUPOJIbl HYKJICOPUIBHOTO areHTa Ha CKOpPOCTh Sy2-peakumil. [IpuHumm
AKMKO.

MeTton MexdazHoro nepeHoca u ero UCIroJib30BaHUE B OPraHUYEeCKOM CHHTE3E.

Peakumnu Syl-thna. KuneTuka, cTrepeoxumusi, 3aBUCUMOCTH Syl-mporiecca oT
OPUPOJIBI paJMKaia, YXOJIAlIeH rpymmsl, pactBopurtens. KapOokaTHoHbI, (BakTopsl,
ONPEACIISIIOIINE UX YCTOMYUBOCTb.

MeTopl IOJTy4eHUS TaJIOTEHAJIKAHOB U3 AJIKAHOB, AJIKEHOB, CIIUPTOB.

Peaknuu SIUMUHUPOBAHUSL. Peakniun SJIMMUHUPOBAHUS, a- u

B-smumunupoBanue. Knaccudukamms mexanuzmoB B-amumunupoBanus: E1, E2 u Elcb.
HampaBnenue osnumuaupoBanus. [IpaBuna 3aitniea u ['opmana. Crepeoxumust
AIUMUHHUPOBAHUS: aHmu- SIAMHUHUPOBaHUE. BiMsHUE TPUPOJBI OCHOBaHUA U
YXOJIAILIEeH TPYIIbl HA HanpaBieHue oTuieruieHus. Konkypenuus npoueccoB E2 u Sy2,
El m Sxl. ®aktopsl, BIMSIOIIAE HA 3Ty KOHKYpPEHIMIO. lcronp30BaHuE peaknui
B-31MMUHUpPOBaHUS B TrajOreHajJKaHax J/Jid CUHTE3a aJKeHOB, JUEHOB M aJKMHOB.
Bnusgaue KOHPOPMaMOHHOTO MOJOKEHUS (PYHKIIMOHAJIBHBIX T'PYII B HUKIOATKAHAX
Ha UX PEAKIIMOHHYIO CIIOCOOHOCTh HAa MPUMEPE PEAKIIMI 3aMelIeHUs], OTIIEIIICHUS.

4. MeTamioopraHu4ecKue COeIMHEHUS

Jlutnii- W MarHUMOpraHuYecKue  COeAUMHEHMs.  Meroael  CHHTE3a:
B3aMMOJECHCTBUE METaJUla C AJIKWI- WM apuirajioreHunamu. CTpOeHHE PEaKTUBOB
I'punbsapa, paBHOBECHME C AUAIKWIMAarHueM. JIMTH- W MarHMMOPraHUYECKUE
COCJIMHEHUS B CHUHTE3€ YTJIEBOJOPOJOB, CIIUPTOB, albJETUI0B, KETOHOB, KAPOOHOBBIX
KUCIIOT. Jlnankuii- u quapuiakynparsl. [lomyyeHne u NpuMEHEHUE 3TUX KOMIUIEKCHBIX
COCMHEHUN Il CHUHTE3a MPEACNbHBIX YIJIEBOJOPOAOB, AUEHOB, HECUMMETPUYHBIX
KETOHOB M B PEAKIUSAX COMPSDKEHHOTO TPHCOCIUHEHUS K  0,[-HEHACHIIICHHBIM
KapOOHWJIBHBIM COCTMHCHUSIM.



5. I'mapOoKCUIIpON3BOIHBIE YIIIEBOJLOPOIOB
OpaHoaToMHBIe cOUPTHI. ['oMonornyeckuit psia, kinaccuduxarus, n3oMepus U HO-

MEHKJIaTypa. MeToapl TIOJyYEeHMs: U3 aJIKEHOB, KapOOHWIbHBIX COEAMHEHHI,
raJIOreHaJIKaHOB, CJIOKHBIX 3PUPOB U KAPOOHOBBIX KUCIIOT.

CpoiictBa crnuptoB. Cnuptbl, kKak cinadsie O—H-kuciaorel. Couptbl Kak
ocHoBaHus JIbtouca. 3aMenieHue TUAPOKCUIBHOM TPYIIbl B COUPTax Ha TajioreH (moj
JEHUCTBUEM TaJOT€HOBOJOPOJOB, TaloreHu0B (ochopa, XJIOPUCTOTO THOHHIIA).
Mexauu3mbl  Syl, Sn2, u crepeoxumus 3amelneHus. Jlermaparamusi COUPTOB.
OkucieHue MEepBUYHBIX CIUPTOB JO0 AJIBJECTUIOB U KapOOHOBBIX KHUCIIOT, BTOPUYHBIX
CIIUPTOB 10 KETOHOB. PeareHThl OKHUCIEHUS Ha OCHOBE XPOMOBOTO aHTUIpuia U
IUOKCHIa Maprania. MexaHu3M OKUCJIEHUSI CIIUPTOB XPOMOBBIM aHTHUAPHUJIOM.

JByxaTomHble ciupThl. MeToasl cuHTe3a. CBOMCTBA: OKUCIIEHUE, allJINPOBAHHUE,
nerunpatanusi.  OKucIUTeNnbHOE paciierieHue  1,2-auonoB  (MomHast — KUCTOTA,

TeTpaareTat cBUHIA). [[MHaKOJIMHOBAS TEpErpyNIUpPOBKA.

®deHosibl. Meroabl TOJNYYEHMS: IIEJIOYHOE IUIABICHHE apEHCYJIb(OHATOB,
3aMEIICHNE TaJOr€Ha Ha TUAPOKCHI, THUAPOJIU3 cojJer apeHauazoHus. KymoybHbINM
croco0 nosydeHus (peHos1a B IPOMBIIIIEHHOCTH.

CpoiictBa ¢eHonoB. PeHonbl kak O—H-kucnorel. CpaBHEHHE KHUCIOTHOTO
XxapakTrepa (EHOJOB M CHHPTOB, BIMSHUE 3aMECTUTENIEH Ha KHUCIOTHOCTh (PEHOJIOB.
OOpa3zoBaHue MpOCThIX U CIOXKHBIX 3(pupoB (eHonon. Peaknuu 31eKTpoUIBHOIO
3aMEIICHUs] B apOMaTHUYECKOM SApe (PEHOJIOB: TaJOre€HUPOBAHHE, CYJIb()PUpPOBAHUE,
HUTPOBaHUE, HUTPO3UPOBAHUE, COUYETAHUE C COJISIMU JAUA30HUS, AJIKWIMPOBAHUE U
anuirpoBanue. KapOokcunnpoBaHue (GeHONATOB MIENOYHbIX MeTauioB 1o Komboe.
®opmunupoBanue (eHomoB mo  Pelimepy-Tumany, MexaHu3m  o00pa3oBaHUs
canuiioBoro  ampaeruna.  @dopmunupoBanue  ¢eHosoB 1o  Buibcwmaiiepy.
[TeperpynmupoBka aumiioBbix 3gupoB ¢eHonoB (JI. Knsiizen). Oxucnenue ¢heHONOB, B
TOM YHCJI€ IPOCTPAHCTBEHHO 3aTpyAHEHHBIX. [loHATHE 00 apOKCUIIBHBIX paJuKaIax.

6. [IpocTtbie apupsl
IIpocThIe Y(UPELL. MeTtoabl MOJIyYECHUS: peakius Bunbsamcona,

AJTKOKCUMEPKYPUPOBAHUE AJIKEHOB, MEKMOJICKYJISIPHAS AETUAPATALIAS CIIUPTOB.
CpoiicTBa TPOCTHIX 3(QUPOB: 00pa30BaHME OKCOHHEBBIX COJICH, pacierieHue

kuciotamu. ['uapornepokcusl. [lomyuenue u cBoCTBa a-ragoreH3(upos.
Kpayn-a¢upsl. [lonydyenre u npuMeHeHnEe B CHHTETUYECKON TTPAKTUKE.

Oxkcupanbl. CrnocoObl monydeHus. PackpelThe 1MKIa TOJA  JEHCTBUEM
HYKJICO(DUIIBHBIX areHTOB.

7. KapOOHMIIbHBIE COCTUHEHUS

N3omepus 1 HOMEHKIAaTypa. MeTonbl TMONy4YeHHUS albJeTHIOB U KETOHOB W3
CIIUPTOB, TIPOM3BOJHBIX KAPOOHOBBIX KHCIOT, AJIKEHOB (030HOJIM3), HA OCHOBE
METaJUIOPTAHUYECKUX  COCIUHCHHM. AmMmupoBaHUE | dbopmuIIpOBaHUE



apomaTHueckux  coeguHeHuil.  [IpombinuieHHoe — mosydueHue — (opmanbpaeruia,
arneranpaeruaa (Bakep-mporiiecc) u BRICIIAX alnbAeTHIO0B (TUAPOGOPMUITHUPOBAHNE).

Crpoenue KapOOHMIIBHOM TPYIIBI, €€ MOJISIPHOCTh M MOJSIpu3yeMocTb. Ob1mue
NPEICTAaBIICHUS O MEXaHW3Me HYKJICO(MUIHLHOTO MPUCOCAMHEHHS IO KapOOHUIHLHOU
TpyIIe alnbJAETU0B U KETOHOB.

KucnoTtHeiif u ocHoBHOM kaTanu3. [lpucoeamHeHue BOJbBI, CIUPTOB, THOJIOB.
3amuTta KapOoHuibHOW Tpynmbl. [lomydenune OHCYIbQUTHBIX MPOUZBOIHBIX U
[MaHTUAPUHOB. B3anMojeiicTBUe anmpAeruoB W KETOHOB ¢ wmaamu (ocedopa
(Burtur), kak METOJ] CUHTE3a aJIKEHOB.

B3aumopeiicTBue anbAEruoB M KETOHOB C Aa30THCTBIMU  OCHOBAHUSIMH.
[Tonyyenue UMHHOB M €HaMHUHOB. OKCHMBI, THAPA30HbI, (HEHWITHAPA30HbI. Peakius
Kwxnepa. Peakiiuu anbIeruioB 1 KETOHOB ¢ METaUIOOPTaHUYECKUMU COCAMHEHUSIMHU.
CuHTe3 CIIUPTOB.

Xumunyeckue cBoiictBa. OOuMe NpeacTaBIeHUs O MEXaHU3Me HYKJI€O(UIbHOTO
MIPUCOEIMHEHHUS 110 KapOOHWIIBHOM TPYTIIE aJIbJIETUA0B U KETOHOB.

Kero-eHosibHas TayToMepusi. EHOnM3auus anbAeruioB U KETOHOB B PEAKIMIX

raJoreHUpPOBaHMS, M30TOMHOTO OOMEHa BOAOpPOAAa M palleMHU3AIMU  ONTHYECKU
AKTUBHBIX KETOHOB. KUCIOTHBIN 1 OCHOBHOW KaTaJu3 3TUX PEaKIIHil.

Kero-enonbHast Ttayromepuss KeTOHOB, 1,3-mukeTtoHoB u 1,3-keToadupos.
JIBOMCTBEHHAsl peaklMOHHAs CIIOCOOHOCTh €HOJISAT-UOHOB. VMHTepripeTanusi JaHHBIX B
pamkax npunHimuna XMKO.

AJIKUIMpPOBAHUE U allUJIMPOBAHUE CHAMUHOB.

AJIbJIOTBHO-KPOTOHOBAsl KOHJICHCAIIMS JIbJICTU/IOB M KETOHOB B KHUCJIOU U

IEIOYHOM cpene, MexaHu3M peakuuil. HampaBieHHass anbaoJjibHas KOHACHCAIMS
Pa3HOMMEHHBIX aJbJIETUIOB C HCIIOJH30BAHUEM JIMTUEBBIX, OOPHBIX EHOJSTOB U
KpEeMHUEBBIX 3(GUPOB €HOJIOB. KoHaeHcalus anbJIeruioB U KETOHOB C MaJOHOBBIM
a3bupoM U JIPYTMMH COCIUHCHUSMH C AaKTHUBHOM  METHJICHOBOM  I'PYIIIOM.
AMWHOMETUIIMPOBAHUE aNIbJIETUA0B U KeTOHOB (ManHuX). beH30MHOBasi KOHIEHCAIUSI.

BoccraHoBnenue — anpAerugoB M KETOHOB /IO  CHOUPTOB,  PEAreHTHI
BOCCTaHOBIIEHUS; BoccTaHOBIeHMe C=O-rpynmbl 10 CH,-rpynnsl: peakunn KvxnHepa-
Bonbdpa u Kinemmencena. MoH-panukanbHas AuMepu3alus ajlbJCTHIOB U KETOHOB.
JlucriponopliInOHUpPOBaHUE aibAeruioB 1o Kanauiapo (mpsiMas W MEepeKpecTHas
peakuun)

a,B-HempenenbHpie anbAeruibl U KETOHBL. METObI TOJy4YEHHsI: KOHJEHCAIIUH,
OKHCJICHUE aJTWIOBBIX crmupTOB. CompspkeHre KapOOHWIBHOW TPYIIIBI C JBOWHOM
YIIEPOA-YIIIEPOTHOU CBS3BIO. Peakuuu 1,2- 51 1,4-npucoequuenus
JATUHOPTAHUYECKUX COCIUHEHUMN, TUAIIKWAII- U TUAPWIKYIIPATOB, AMUHOB, IIMAHUCTOTO
BOJOPOJA, TAIOreHOBOAOPOAOB. CONPSKEHHOE MPUCOEAUHEHNE EHOJATOB U €HAMUHOB
(Muxasnn).

BoccranoBnenue o,f-HenmpenenbHbIX KapOOHUIHHBIX COSTMHEHUN.

Keren. [loyuenue u cBoucTBa.



Xunonbl. [lomydyenue o- um n-6eH3o- m HapToxmHOHOB. CBOWCTBA XHHOHOB:
IIOJIy4€HHE MOHO- M JUOKCHMOB, IIPUCOEAMHEHHE XJIOPUCTOrO BOIOPOJA, AHWIIMHA,
YKCYCHOT'O aHTMIPUJIA, CIIUPTOB, PEAKIUSA C JUECHAMH.

ComnocraBieHre  CBOWCTB ~ XMHOHOB U O, -HENpEAENbHBIX  KETOHOB.
BoccraHoBneHne XWHOHOB. XJIOpaHWJ, €r0 MCIOJb30BaHUE JUIA OKUCIEHUS U
nosyuenue. XuHruapoH. Kommuekcbl ¢ mepeHocoMm 3apsaa (KII3). CeMuxuHOHBI.
[TonsiTe 06 aHMOH-paauKanax. ['MAPOXWHOH KaKk MHTUOUTOP CBOOOIHOPATUKAIHHBIX
peakuuii. AHTPaXHHOH: MMOTYYEHUE U IPUMEHEHHUE. AJM3apyUH.

8. KapOoHOBBIE KUCIOTHI U UX MPOU3BOIHBIC
Knaccudukanus, HOMEHKNaTypa, u3oMepus. MeToAbl CHUHTE3a: OKUCICHHE

NEPBUYHBIX CIIUPTOB U AJIbJIETUIOB, AJIKEHOB, aJKUIOCH30JI0B; THIPOJIU3 HUTPUIOB U
JIPYTUX MPOU3BOIHBIX KapOOHOBBIX KHCJIOT; CUHTE3 HAa OCHOBE METaJNIOOPTaHUYECKUX
COEIMHEHMI; CHHTE3bl HA OCHOBE MAJIOHOBOTO M alleTOyKCyCcHOro 3¢upoB. [lonyuenue
MYPaBbUHOU U YKCYCHOM KHCIIOT.

CrtpoeHre KapOOKCHUIBLHOM Tpymmbl U KapOokcuiaT-uoHa. OUMKO-XUMUYECKUE
CBOMCTBa KHCIIOT: accouuanus, aucconuanus. KuCIOTHOCTh, €€ 3aBUCHUMOCTb OT
UHAYKTUBHBIX 3(G(EKTOB 3aMECTUTENCH, OT XapaKTepa M IMOJIOXKEHUs 3aMECTUTENEH B
AIKUJIBHOM 1IeTH U OEH30IHOM sIJIpe.

["anorenupoBanne kucioT no I'emto-Ponbrapay-3enuHckoMy. Iluponurnueckas
KETOHM3AIMs, 3JIEKTPOIN3 cojleil kKapOoHOBBIX KucaoT o Komsoe.

lanioreHanruapuasl.  [lomydeHue ¢  NOMOIIBIO — TalloreHUIo0B  (ocdopa,

TruoHWIXJIopuaa. CBONMCTBA: B3aMMOJACHCTBHUE ¢ HYKICO(DUIbHBIMU peareHTaMu (Boja,
CIIUPTHI, aMMHaK, AaMHUHbI, THUAPA3UH, METAUIOOPTAHUYECKUE  COCIAUHEHUS).
BoccranoBinenue 10 anpaeruioB no Po3eHMyHAYy M KOMIUIEKCHBIMU THUIPUIAMHU
METaJIJIOB.

AHrunpuael. Metoasl MONMy4YeHHs: JeruapaTanus KUCJIOT ¢ noMouipio P>Os u

(TasieBoro aHruapHIa; AMINPOBAHHUE COJIEH KApOOHOBBIX KHUCIOT XJIOPAHTHIPHUAAMHU.
Peakuuu anruapuaoB Kuciot ¢ Hykneoduiamu. Peakius [lepkuna.
Cnoxsble 3¢bupbl. MeTonbl mofydeHus:: 3TepupuKanusi KapOOHOBBIX KHCIOT

(MexaHM3M), aUWIMPOBAHME CHOUPTOB M HUX AJIKOTOJSATOB AlWJITAIIOTEHUJIAMUA H
aHTUIPUIAMU, ANKUIMPOBAHUE KapOOKCHIIAT-MOHOB, PEAKIIUU KUCIIOT C JUA30METAHOM.
MeToapl CHMHTE3a IUKIMYECKHX CIOKHBIX 3()UPOB — JIAKTOHOB. Peakiuu ClIOKHBIX
3¢upoB: TUIPOIN3 (MEXaHU3M KHCJIOTHOTO W OCHOBHOIO KaTaiu3a), aMMOHOJIU3,
nepesrepuduKanms;  B3aUMOJCHCTBHE €  MAarHMi- W JIMTHHOPTraHHYCCKUMH
COEIMHEHUSIMU, BOCCTAHOBJICHHE /10 CIUPTOB KOMIUIEKCHBIMU THAPUJIAMU METAJIJIOB,;
cnoxxknodupnas (JI. Knsiizen) u aifuiionHoBasi KOHJICHCAITUH.

ALIETOYKCYCHBIM 3QuUp M €ro ucnojib3oBaHue B cuHTe3e. Kero-eHosbHas
tayTomepuss 3pupoB 1,3-ketokucior u 1,3-AMKETOHOB, aMOMJIEHTHBIN XapakTep
€HOJIAT-NOHA.

Amvunpl.  Crpoenue  kapOaMOWJIBHOM — rpynmbl.  MeToabsl  MONYy4YEHHUS:
alUIMpOBaHWE aMMUaka ¥ aMHHOB, MHPOJIU3  KapOOKCHJIATOB  aMMOHHS,



neperpynnupoBka okcuMoB 1o bekmany. CHUHTE3 HMKIMYECKUX aMUIOB — JaKTaMOB.
CaoiicTBa: ruJipoyin3, BOCCTAHOBIICHUE 10 aMUHOB, Jeruaparanus amMmuaoB. [lonarue o
CeKCTeTHBIX meperpymnmnupoBkax. lleperpynmupoBku A. Todmana, T. Kypmwuyca.
B3aumoneiictBue aMHUI0B C Q30TUCTOMN KHUCJIOTOM.

Hutpunel. Metoasl mostydeHUs: ASTHApPATAUS aMHUIAOB KHCJIOT (C IOMOIIBIO
P,0Os, SOCl,, POCI;), ankunupoBanue nuaHua-uoHa. CBOMCTBA: THIPOJIN3, aMMOHOJIHU3,
BOCCTAaHOBJICHUE 10 aMHUHOB, B3aWMOJICMCTBUE C MArHUN- W JUTHMOPTaHUYECKUMHU
COCJIMHCHUSMM.

[Ipon3BoiHbIE YTOJBHOW KHUCIOTHI: (DOCTEH, MOYEBHHA U €€ MPOU3BOJHBIC,
3(UPBl YTOJBLHON KHCJIOTHI, M30IMAHATHI, yPETaHbI, CEMHUKapOa3ua, KCAHTOTCHATHI.
[Tonydyenre u OCHOBHBIE CBOMCTBA.

JIBYXOCHOBHBIE KHMCJIOTBl. METOAbl CHUHTE3a: OKHUCIHTEIBHOE PpACIICILUICHHUE
LUKJIO0JIE(UHOB U IUKINUYECKUX KETOHOB, OKUCJIEHHE MOJIHAIKUIOCH30J10B. [ 1aBHbIE
pEICTaBUTEIIN: LIaBeJIeBasi KUCIOTA, TUITHIIOKCANAT B CIOKHOI(PUPHON KOHIEHCAIUH.
ManoHoBasi KUCJIOTa: CHHTE3bl C MAaJOHOBBIM 3(dupom, peakuus Mwuxasnd,
KoHJeHcauuu ¢ anpaeruaamu (Kuésenarens). SIlHTapHas Kucinora, ee aHTHIPUA, UMU/,
N-OpomcykuuHuMua. AqunuHoBas kuciora. Konnencarus JukmaHa. AUMIOMHOBAs
KOH/AEHcaluss 3(UpoB AUKApOOHOBBIX KHUCJIOT KaK METOJ CHHTE3a CpPEOHUX U
MaKpOLMKJIIOB.

@raneBass u TepedTaneBas KHUCIOTHI, NPOMBIIUICHHbIE METOJbl MOJIyYEHUS.
@draneBblil aHruApuA, GTATUMUI U €TO UCIIOJIB30BAHUE B CUHTE3E.

a.B-HenpenenbHble KUCIOTbI. MeTonbl CUHTE3a: Jeruaparanus [-OKCUKHCIIOT,

peakuuss KuéBenarens, peakumss Butrtura, peakumst IlepkuHa, CHUHTE3 KOPHUYHBIX
KHUCJIOT.

Peakuun  mnpucoeguHenuss 1o  aBoiHot C=C  cBsa3u. Crepeoxumus
IPUCOEIMHEHNS TajioreHa u rupokcmnpoBanus mo Baraepy (KMnOy).

Dymaposas u maneunosas Kuciomol. AyemunreHOUKapOoOHo8as KUCI0ma.

9. I'npokcu- 1 OKCOKUCIIOTHI

N3oMepusi, HOMEHKIIATypa.

CnocoObl TOJIydeHHUs: TpPU BOCCTAHOBJICHUU KETOKUCIOT; MPU OKHUCICHUU
TJIMKOJIEN; YEPE3 OKCUHUTPUIIBI.

Herunpartamusi o-, P-, Y-OKCHUKUCIOT. JlakTuawpl u JakTOHBI. [ uxonesas,
MmonouHas u eunnas kuciomol. Haxoxnenue B npupoae. CBoiCTBa.

Onrtuueckas 30MEpUs — BU]I IIPOCTPAHCTBEHHOU W30MEPHH.
ACUMMETPUYECKUI aTOM YTJIepoJia, CTPYKTYPHBIE (DOPMYIIbl, MPOSKITMOHHBIE (DOPMYIIBI
Oumiepa. CTepeoxuMusi COEAMHEHUH C IByMsI aCUMMETPUUYECKUMHU aTOMaMU yTJIEpOa.
AHTUIONIBI (PHAHTHOMEPHI), parleMathbl, JuactepeoMepbl, Me3ohopMbl. CTepeoxumus
MOJIOYHBIX M BHUHHBIX KHCIOT. CrocoObl pasnenenusi painematoB. D,L-cucrema.
[Tpunuun  R,S-Homenknatypsl. OrmnpeneneHue  CTapUIMHCTBA  3aMECTUTENEH Y
aCUMMETPHUYECKOT0 aToMa yriepona. Kondurypamus u 3HaK BparieHusl.



10. YrieBonasl

Monocaxapuapl u  monmcaxapuabl.  Knaccudukamus W CTepEOXUMHUS
MOHOCAaXapua0B. AJbA03bl (AIbIOTPEO3bI, ATBIONEHTO3bI, AJbJOIEKCO3bl) U KETO3bI.
Crepeoxumusi anp03 M KeTo3 B mpoekiusax Dumepa. Llukinueckue mnoiryareranu
aJbJOTEKCO3 — TJIIOKOMUPAHO3bl U TIOKOQYpaHO3bl. O- U [-AHOMepbl. DOpMYyIIbI
Xeyopca JJIsI aHOMEPHBIX MOHOCAxXapujoB. TayToMepus HUKIUYECKHMX U OTKPBITHIX
dopM B pacTBOpax MOHOCAXapHIAOB, MyTapoTalus TIIOKO3bl. KoHbopmammm
MApaHO3HOTO IHKIa. Peakruu mMoHocaxapumoB. [lomydeHne TIUKO3UA0B, Kak 0co00M
dbopMbI TUKIIMYECKHX areraieii. CHHTe3 MPOCTHIX U CIOXKHBIX 3()HPOB MOHOCAXAPHUIOB.
OkucieHre ajaba03 J0 aJbJOHOBBIX KHCIOT, JIAKTOHM3AIMSA aJIbJOHOBBLIX KHCIIOT.
HcuepnibiBaroliiee OKUCICHHE MOHOCAXapuJIOB HMOJHOM KucioTod. (OOpa3oBaHue
03a30HOB TIPU B3auMOJIEHCTBUU ¢ (peHmaruapasuHoM. CHHTE3 MOHOCAXapuJIOB 10
Kunmnanu-®umepy u nerpagamus mo Bomo-Pyddy.

Hucaxapunsl (OU03b1): Manbmosa, yerioouosa, 1aKkmosd, caxaposd.

HOJ’IHC&X&DI/II[BI — YeIrj103a U Kpaxmdai.

11. CynbpOoKUCTOTHI U UX TPOU3BOJIHBIC

Cynsdupyromue peareHThl. OOpaTUMOCTh M CEJIEKTUBHOCTH CYJIb(UPOBAHUS
ApeHoB. ApuiICYIb()OKHUCIOTHI U HMX COJM B PEAKIUSIX 3aMEIIECHUS C IOMOIIbIO
ANEKTPOPHUIIBHBIX M HYKICODUIBHBIX peareHToB. (DYHKIMOHAIbHBIE MPOU3BOIHBIC
CYJb(POKUCIOT: XJIOPAaHTUIPUIBI, AMUJIBI, CIIOKHBIC Y(DUPBI; UX CUHTE3 U MPEBPAICHHUS.
[TpousBoanbie apuiiCyIb(MOKUCIOT Kak CyibhaMUIHbIC IpenapaThl 1 OMopa3pyliaeMbie
JNETEPTEHTHI.

12. A3oTcoaeprkaiine OpraHM4ecKue COeTMHEHUS
Hutpoankansl. MeToabl CHHTE3a U3 aJIKIIITATIOTEHUIO0B (aMOUIEHTHBIN XapaKTep

HUTPUT-HOHA), HUTpOBaHHE aikaHOB 10 KoHnoBanoBy. CTpoeHHWE HUTPOTPYIIIHI.

CBolicTBa HUTPOAJIKAHOB: KHCIOTHOCTh M TAayTOMEpPHUS HUTPOAIKAHOB, TIaJIO€HAMM,

KOHJIEHCAlUs ¢ KApOOHWIbHBIMU COEIMHEHUSIMU, BOCCTAHOBJIEHUE B AMUHBI.
ApoMaTHYecKue HUTPOCOEIMHEHNs. BOoCCTaHOBIEHNE HUTPOAPEHOB B KHUCIION U

niesnoyHol  cpene.  [IpomexyTouHble MPOIYKTHI BOCCTAHOBJIEHHUS HUTPOTPYIIIIHI
(HUTPO30COENIMHEHMSI, APUITHIPOKCUIAMUHBI, a30KCH-, a30- U TUAPA30COCTUHEHUS).
ben3nauHoBas neperpynnmupoBKa.

Amwunbl.  Knaccudukarusi, wu3omepusi, HOMEHKIATypa aMHUHOB. MeTobI
MOJTyYCHUS: ATKUIMPOBAHUE aMMHaka M amMuHOB 1o ['odmany, u3 dramumuga xamus
(mo T'abpudm10), BOCCTAHOBJIEHHE a30TCOJAEPKAIIMX MPOU3BOJHBIX KapOOHWIbHBIX
COCIMHEHHMA W  KapOOHOBBIX  KHUCJIOT,  HHUTPOCOCIMHEHUW,  AJIKWJIA3UJOB.
[TeperpynnupoBku ['opmana wu Kypruyca. BoccTtaHOBUTENbHOE aMHUHUPOBAHUE
KapOOHWJIBHBIX COESIUHEHUH.

CrpoeHre aMHUHOB, XMMUYECKHE CBOWCTBA. AMHUHBI KaKk OCHOBaHUs. CpaBHEHUE
OCHOBHBIX CBOWCTB TIEPBHUYHBIX, BTOPUYHBIX, TPETUYHBIX alu(aTUUECKUX W
apOMaTHYECKHX aMHHOB. BiusHME Ha OCHOBHOCTbH aMUHOB 3aMECTHUTENIEH B



apoMaTHYeCKOM siipe. AJKWJIMPOBAHUE U AIMUIMPOBAaHHME AaMHUHOB. TepMuyeckoe
pa3joXeHNe THAPOKCHAOB TeTpaankwiaMMoHusi mo [opmany. Mnentudpukauusa u
pa3fesieHne TEepBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMHUHOB C  TIOMOIIBIO
oenzoncynbhoxiopuaa (mpoda ['mucoepra).

B3aumopeiicTBie MEpPBUYHBIX, BTOPUYHBIX M TPETHYHBIX aIU(PATUYECKUX H
apOMaTUYECKUX aMHHOB C a30THUCTOM KHUCIOTOM. OKHCIEHUE TPETHUYHBIX aMHUHOB.
Peakumu snextpodunbHOro 3aMenieHusi B OEH30JIbHOM SIpE apOMaTHYECKUX aMUHOB,
3aIUTa AMUHOTPYTIIIHI.

JlnazocoenMHEHMS. Oo6mue MIPEICTABIICHHUS 00 anudaruyeckux

aua3zocoeAMHeHusX. JluazomeTaH, AMA30YKCYCHBIH JQHp, 0-I1Ha30KapOOHUIbHBIE
COCIMHEHUA. ApOMAaTHYECKHWE  JUAa30COCAMHEHUA. Peakiuu  AuUa30TUPOBAHUS
MEPBUYHBIX APOMATHYECKUX AMHHOB. YCJIOBHSI JUA30TUPOBAHMS B 3aBUCHMOCTH OT
CTpOCHMSI amMuHa. MexaHu3M, NOpUpoJla HUTpo3upyromero areHta. CTpoeHHE U
YCTOMYUBOCTD COJIEH TUA30HUA.

Peakuuu AmazocoeMHEHUM C BBIJICICHUEM a30Ta: 3aMeHa JIUa30TPYIIbl Ha
TUPOKCHUII-, TAJIOT€H-, IIUaH-, HUTPOTPYIIITY U BOJOPO/I.

Peakuuu nauazocoequHeHuid ©0€3 BBIIEJICHHMS a30Ta: BOCCTAHOBIICHHE O
apWITHAPa3UHOB, a30coueTaHue. A30COYETaHHE KaK peakius d3JIeKTPOPUILHOTO
3aMelIeHus. A30- U JUA30COCTABIISIONINE, YCIOBUSL COUETaHUS C aMUHAMH U (PEHOJIaMHU.
A30KpacuTenu.

AmuHokucsioTel. HomeHknatypa aMuHOKUCIOT. IIpupo/iHble aMHUHOKHCIIOTHI.

XWpanbHOCTh AMHUHOKHUCIIOT, 00pa3yromux NpoTeuHbl. KucioTHO-OCHOBHBIE CBOMCTBA,
aM(pOoTEepHOCTh aMHUHOKHUCIOT. M303nekTpudeckass Touka. CHHTE3bl 0-aMHUHOKHCIOT U
pazjielieHue palieMUYecKux Gopm.

CpoiicTBa aMMHOKMCIIOT: IO AaMMHOIpyMne, KapOOKCUIYy, OKHCIIEHUE
AMHUHOKUCIIOT.

Homenknatypa mnentuoB. OCHOBHbIE NPHUHLMIBI CUHTE3a IOJIAIIEIITHIOB;
3alUTa aMUHOTPYMIBI U aKTUBAIUS KapOOKCUIILHOUM rpymiibl. TBepaoQa3HbIii CHHTE3
nentuaoB. OO1IKe NPUHIUIIBI ONIPEACIICHNUs CTPOSHUS NeNTUAOB 1 OenkoB. [lepBruuHas,
BTOpHUYHAsA U TPETUUHAs CTpyKTypa OenkoB. [loHsaTre o pepmeHTax u pepMEeHTATUBHOM
KaTaause.

HyxsienHoBble KMCHOTHL. HykenHOBBIE OCHOBaHUS, HYKJIEO3UIbl U HYKIICOTUIBI.

ITepsrnunas crpykrypa JJHK u PHK. Hykneornnnsiit coctas JJTHK n PHK. Bropuunas
ctpykrypa JAHK. buonoruueckas ¢pynknus JHK. Bugst PHK u ee pons B cunTese
Oenka.

13. I'eTrepouMKINYECKUE COEAUHECHUS
Kinaccuduxarys reTepoIykiioB, HOMEHKJIATypa.
[IaTU4IeHHbIC apOMaTUYECKUE TE€TEPOLUKIbl C OJHUM TeTepoaroMoM. Dypak,

muogen, nuppon. Cunte3 u3 1,4-mukapOonmnbHbIX coenuHenuii (ITaams-Kaopp),
cunte3 nwmppoioB mno Kuoppy. ApomaruunocTh. Peaknmm 3nekTpoduiIbHOTO
3aMeNIeHus] B TSTUWICHHBIX  apOMATHYECKUX  TETEPOIMKIAX: HHUTPOBAHUE,



cynb(upoBaHue, TamoreHupoBaHue, (GpopMuaupoBanme, aruirpoBanue. OpHeHTAIHS
aneKTpodmIbHOTO 3aMenieHus. Peakiuu, xapakrepusytonme Qpypan kak aueH. Muooi.
CuHTe3 MPOM3BOIHBIX MHIOMA M3 (GeHUITHApa3snHa U KeToHOB (D. dwumiep). Peakiuu
ANEKTPOPUIBHOTO 3aMElIeHUs] B NUPPOJIBHOM  KOJIbIIE HHJIOJIA: HHUTPOBAHUE,
dbopMUIIMpOBaHUE, TaJIOTEHUPOBAHUE.

[lecTUyaeHHbIC aPOMATUYECKUE TETEPOLMKILI C OJHUM TEeTepPOaTOMOM.

Tupuoun, xunonun u uzoxunonux. CUHTE3 XWHOJIMHA U M30XMWHOJMHA U 3aMEIIEHHBIX
XUHOJIMHOB U3 aHWInHOB o Ckpaymy u JleOnepy-Mmmnepy. CuHTE3 H30XWHOIMHA 10
bumnepy-Hanmupansckomy. ApoMaTtnyHOCTh TUpuanHA. [IMpUIWH W XWHOMHH Kak
OCHOBaHMS. Peaknmy mupuauHa W XWUHOJWHA C ajkuiaragoreHupamu. OKHUCICHHE |
BOCCTAHOBJICHHE TMUPHUIWHA W XWHOJIMHA. Peakiuu 31mekTpouiIbHOTO 3aMEIICHUs B
NUPUIUHE U XUHOJMHE: HUTPOBaHUE, CYIh(UPOBAaHNE, TaJIOTCHUPOBAHHE.

HyxneodpunpHoe 3amenieHre atoMoOB BOJOPOJAa B MUPUIUMHE M XUHOJIHMHE B
peaKIMsIX ¢ aMUJIOM HATPUS.



Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHI

YuebHas mporpamma —

HAaNMMCHOBAHUC pa3aC/IOB U TCM

Bun 3agartus

OO0pazoBareNbHbIE TEXHOJIOTHH

1. Beenenne OcHOBHBIE
MIOHATHUS, METOIBI,

POOIEMBbI OPTaHUYECKON

XUMHHU

JeKUus
nabopaTopHas pabota
B XUMHUYECKOU
nabopaTopuu
pelieHre 3a1ad u
YIPa)KHEHUN
MIPOBEpKa JOMAITHIX
3a1aHUI

® TPaTUIMOHHBIE
(bpoHTanBHAS JEKIHS,
pelIeHne yrpaxHeHU),

e uH(pOpPMAIMOHHbIE
(moka3 nmpe3eHTalmii)

®  TEXHOJIOTHUS
HCCJIEIOBATEIbCKOM
JIEeATETbHOCTH (XUMUYECKHI
AKCIIEPUMEHT)

® TEXHOJIOTHUSI MOJIYJIbHOTO U
0JI0YHO-MOAYIBLHOTO
o0y4eHus

e 370poBbecOeperaroniue
TEXHOJIOTUH

2. IlpenenbHble
YIJIEBOJIOPO/IBI.

TeKUHUs
nabopaTopHas pabora
B XUMHUYECKOU
nabopaTopuu
pelieHue 3a1a4d u
YIPaKHEHUN
MPOBEpKa JOMAITHIX
3aJaHuN

® TpaJUIMOHHBIC
(bpoHTaNmBHAS JIEKIHS,
pelieHre yrpaxxHeHui),

e HHQOPMAIMOHHBIE
(Toka3 mpe3eHTaInii)

® TEXHOJIOTHUS
HCCJIEIOBATEIBCKOM
JESTSIIBHOCTH (XMMUYCCKHIA
AKCIICPUMEHT)

® TEXHOJOTHUS MOIYJIEHOTO U
0JIOYHO-MOAYJTEHOTO
o0y4eHus

e 3]l0poBbecOeperaronme
TEXHOJIOTUHU

3. HenpenenbHbie
YIJIEBOJOPOIbl. AJIKEHBI,
aJIKaJUEHbI, aJIKUHEI.

JeKIHS
nabopaTopHas pabdora
B XUMHUYECKOU
nabopaTopuu
peleHue 3aaad u
YIpaXKHEHUI
MpOBEpKa JJOMAITHUX
3aJaHuN

® TPaTUIOHHBIE
(ppoHTanbHas Nekuus,
pelieHne yrnpaxxHeHui),

e HMHQOPMAIMOHHBIE
(moxa3 mpe3eHTalHii)

® TEXHOJIOTHUS
UCCIIEN0BATEIbCKON
JEeSITETHHOCTH (XUMUYECKUAN
HKCIIEPUMEHT)

® TEXHOJIOTHS MOAYJIBHOTO U
OJIOYHO-MOAYJTLHOTO
o0y4eHus

e 3]10pOBbecOeperaronme
TEXHOJIOTUHU




4. ApomaTtuueckue
YIJIEBOIOPO/IBI.

JCKIHUs
naboparopHast pabota
B XUMHUYECKOU
nabopaTtopuu
pelieHue 3a1a49 u
yIpaXXHEHUI
MIPOBEpKa JOMAITHUX
3aaHui

TpaauLIMOHHbBIE
(pponTanbHas nekuus,
peleHue yIpaKxHEHU ),
nH(pOpMaIMOHHBIC

(moka3 nmpe3eHTaluii)
TEXHOJIOTHS
HCCJIEIOBATEIBCKOM
JIeATETbHOCTH (XUMUYECKHI
AKCIICPUMEHT)

TEXHOJIOTUSI MOJYJIBHOTO U
0J1I0YHO-MOAYIHLHOTO
0o0y4eHUs
310poBBEcOeperaronme
TEXHOJIOTUHI

5. lN'anoreHnpounsBoaHbIE
YTJIIEBOIOPOOB.

JEKIUA
peuieHue 3a1a4 u
YIIPaXHEHUU
IIPOBEPKA JOMAIIHUX
3a1aHUI

TPaTUIIHOHHBIE
(ppoHTANEHAS TEKITHS,
pellICHHE YIIPaKHEHHIA),
UH(POPMAIIMOHHBIC

(Toka3 mpe3eHTaIuii)
TEXHOJIOTHSI MOYJILHOTO U
OJI0YHO-MOYJIBHOTO
00yueHus
310pOBBECOEperaronme
TEXHOJIOTUHU

6. MetajutoopraHnuecKue
COCIMHEHHSI.

JeKUus
pelleHne 3a1a4 u
YIpaKHEHUN
MIPOBEPKA JOMAIIHUX
3a1aHUI

TpaaUIIOHHBIE
(bpoHTaNmBHAS JEKIHS,
pelieHre yrnpaxxHeHui),
nH(pOpMaIIMOHHBIE

(TIOKa3 Mpe3eHTAIIH )
TEXHOJIOTUSI MOAYJIBHOTO U
0JI0YHO-MOAYIBHOTO
o0y4eHus
3J10poBbecOeperaronme
TEXHOJIOTUH

7. ' uapOKCUIIbHBIE
MIPOU3BO/IHBIC
YIJIEBOJIOPOJIOB.

TeKIHS
nabopaTopHas padora
B XUMHUYECKOU
nabopaTopuu
peleHue 3aaad u
YIPa)KHEHUN
MIpOBEpKa JJOMAIIHUX
3aaHuN

TpaJUIIHOHHBIC
(bpoHTanbHaS NEKIHS,
pelieHre yrnpaxxHeHuh),
nH(pOPMaIMOHHbBIE

(ToKa3 mpe3eHTaInii)
TEXHOJIOTHUS
HCCIIEN0BATEIbCKON
JIESATSIIBHOCTH (XMMHYCCKHMA
HKCIIEPUMEHT)

TEXHOJIOTHSI MOJYJIBHOTO U
0JI0YHO-MOAYIBHOTO
o0y4eHus
310pOBbecOeperaronye
TEXHOJIOTUHU




8. IlpocTbie 3upsl.

JCKIHUs
naboparopHast pabota
B XUMHUYECKOU
nabopaTtopuu
pelieHue 3a1a49 u
yIpaXXHEHUI
MIPOBEpKa JOMAITHUX
3aaHui

TpaauLIMOHHbBIE
(pponTanbHas nekuus,
peleHue yIpaKxHEHU ),
nH(pOpMaIMOHHBIC

(moka3 nmpe3eHTaluii)
TEXHOJIOTHS
HCCJIEIOBATEIBCKOM
JIeATETbHOCTH (XUMUYECKHI
AKCIICPUMEHT)

TEXHOJIOTUSI MOJYJIBHOTO U
0J1I0YHO-MOAYIHLHOTO
0o0y4eHUs
310poBBEcOeperaronme
TEXHOJIOTUHI

9. KapGonwmipHbie
COCIMHEHUSL.

JICKIIUS
nabopaTopHas pabota
B XMMHYECKOU

TPaAUIIHOHHbIC
(ppoHTANEHAS TEKITHS,
peleHne yIPaKHEHUH ),
uH(pOpMAIIMOHHBIE

nabopaTopuu (Toka3 mpe3eHTaIuii)
peICHUC 3a/1a4 U TCXHOJIOTHUA MOAYJIBHOI'O 1
yIpaKHECHUH OJI0YHO-MOYJIBHOTO
MPOBEpKa JJOMAIITHUX o0y4eHus
3a/1aHUI 310pOBBECOEperaronme
TEXHOJIOTUHU
10. KapOGoHOBBIE KUCIOTHI TPaUIUOHHBIE

U uX (PYHKIIMOHAJIbHbIE
MIPOU3BO/IHBIE.

JEKITHSI
naboparopHast pabota
B XUMHUYECKOU
nabopaTopuu
peleHue 3agad u
YIpaXKHEHUN
MpOBEpKa JJOMAIIHUX
3a7laHuN

(bpoHTaNmBHAS JEKIHS,
pelieHre yrnpaxxHeHui),
MH(pOpPMaLMOHHbIE

(TIOKa3 Mpe3eHTAIIH )
TEXHOJIOTHS
HCCIIEN0BATEIBCKON
JESTENbHOCTH (XMMHYECKHIA
HKCIIEPUMEHT)

TEXHOJIOTHUSI MOAYJIBHOTO U
0JI0YHO-MOYJIbHOTO
00yueHus
310pOBBheEcOeperaronre
TEXHOJIOTHUHI

11. T'uapokcu- u
OKCOKHCJIOTHI.

JIEKITHS
nabopaTtopHas pabota
B XMMHYECKOMN
naboparopuu
perieHue 3a1aq u
YIpaKHEHUI
MPOBEPKA JOMAIITHUX
3aaHul

TpaTUIIOHHBIE
(ppoHTanbHas nekuus,
pelieHne yrnpaxxHeHui),
MH(pOpMalMOHHbIE

(ToKa3 mpe3eHTalHii)
TEXHOJIOTUS
HCCIIEN0BATENbLCKON
JeSTeTbHOCTH (XUMUYECKUN
AKCIIEPUMEHT)

TEXHOJIOTHUSI MOAYJIBHOTO U
0JI0YHO-MOYJIbHOTO
00yueHus
310pOBBECOEperaronye
TEXHOJIOTUH




12. YriaeBonsl.

JeKUus
nabopaTopHas pabota
B XUMHUYECKOU
nabopaTopun
pelieHre 3a1a4d u
YIPa)KHEHUN
MIPOBEpKa JOMAITHIX
3aJaHui

TpaaAuLIMOHHbBIE
(pponTanbHas nekuus,
pelieHre yrnpaxxHeHui),
nudpoBeIe (MMOKa3 Mpe3eHTa-
Ui)

13. Cynb(pOKUCIOTHI U X

IIPONU3BOIHBIC.

JICKIIMS
peleHue 3a1a4 u
YIPa)KHEHUN
MPOBEPKA JOMAIIHUX
3aaHUuN

TpPaAUIIMOHHBIC
(bpoHTanBHAS JIEKIHS,
pelIeHne yrpaxHeHU),
nH(pOPMaIMOHHBIE

(ToKa3 Mpe3eHTAaIIHIA )
TEXHOJIOTHUS
HCCJIEN0BATEIbCKON
JESITeTbHOCTH (XUMUYECKUN
HKCIIEPUMEHT)

TEXHOJIOTHSI MOYJILHOTO U
OJI0YHO-MOYJIBHOTO
00yueHus
310poBBEcOEperaronre
TEXHOJIOTUHU

13. A3oTrcoaepxkaiue

OpraHn4CCKHUC COCANHCHMAA.

JCKIUS
naboparopHas pabota
B XMMHUYECKOMN
nabopaTopuu
pelieHue 3a1a4d u
YIpaKHEHUN
MPOBEpKa JOMAITHIX
3a7laHuN

TPaUIIHOHHBIC
(bpoHTaNmBHAS JIEKIHS,
pelieHre yrpaxxHeHui),
MH(pOpMaLMOHHbIE

(TIOKa3 Mpe3eHTALIHIA )
TEXHOJIOT S
HCCIIEN0BATEIbCKON
JESTENbHOCTH (XMMHYECKHIA
HKCIIEPUMEHT)

TEXHOJIOTHUSI MOAYJIBHOTO U
0JI0YHO-MOYJIbHOTO
00yueHust
310pOBBheEcOeperaronre
TEXHOJIOTHUHU

14. I'eTepoLMKINYECKHE
COEIMHEHHSI.

JIEKIUSA
penieHue 3a1a4 u
YIpaKHEHUI
MIPOBEPKA JOMAIIHUX
3alaHUI

TpaaUIIOHHBIE
(ppoHTanbHas Nekuus,
pelieHne yrnpaxxHeHui),
nH(pOpMaIMOHHBIE

(moxa3 mpe3eHTalHii)
TEXHOJIOTUS
HCCIIEN0BATENbLCKON
JEeSTeTbHOCTH (XUMUYECKUN
HKCIIEPUMEHT)

TEXHOJIOTHUSI MOAYJIBHOTO U
0JI0YHO-MOYJIbHOTO
00yueHus
310pOBBheECOeperaronye
TEXHOJIOTUH

19. KypcoBas pabora 1o
JUCITUTIITUHE
«Oprannyeckasi XuMHSs»

® HamucaHue u
odopmiieHre
KypCOBO#1 pabOThI

TCXHOJIOTUA
HUCCIIENOBATEILCKOMN
NEITEILHOCTH







Pacnpenesienue Tem, popM padoThl U OLlCHUBAHKME PadOT

1o ceMecTpaM ¥ MOAYJISIM

I'paduk 1a60paTOPHOTrO NPAKTHKYMA O JUCHUIJINHE

«Oprannyeckasi XuMus»
IV cemectp, 1 moxyJb

Henensa
®dopma 1 TeMa MPAKTUYECKOTO 3aHSITHS

TeOpeTI/IquKI/Ie BOIPOCHI

Kontpois
JIP  Nel. Xwummueckas mocyga U jabopatopHoe | OCOOEHHOCTH CTPOEHHS U
1 obopynoBanme. Texmmka ©Oe3omacHoW  paboOTBl B | CBOWCTB OpTraHUICCKUX

J1a00PaTOPUN OPTAaHUICCKON XUMUHU.

coeaunennii. Knaccudukanus

3 banna | opraHUYECKUX COCTUHEHUIA.
) JIP  Ne2.  KauecTBeHHBIII  3neMeHTHBIH  aHanm3 | HoMeHkIaTypa opraHHYecKux
OpPTaHUYECKUX COETUHEHHH. COETMHEHH.
4 6anna
3 Cemunap Nel. HomenknaTtypa u n3omepus oprannueckux | Homenknarypa u  usomepus
COETMHEHUH. OpPraHMYECKUX COETUHEHHH.
3 6anna

JIP Ne3. MeTonpl OYMCTKM OPraHMYECKUX COEIUHEHUM:

KP Nel. Howmenknatypa u

4 MepeKpUCTAIITN3ALMS, BO3TOHKA. Omnpenenenue | H30MepHs OpraHUYECKIX
TEMIIEpATYpPHI IJIABJICHUS BELECTBA. COEJIMHEHMUII.
4 oanna 5 bannos
Cemunap Ne2. Tunbl peareHTOB (CBOOOIHBIC pajFKAIIbI,
5 AIEKTPOQIITHI, HYKJICO(HIIBI). Knaccuduxarms
OpPTaHMYECKMX  peaknuid.  DIeKTpoHHBIE AP (DEeKTH
3aMECTUTEIIECH.
3 banna
JIP Ne4. Metonpl OYMCTKM OpraHuueckux coenuHenui: | KP Ne2. Tunel u
6 neperoHka mnpu arMmochepHoM napneHud. OmnpenesneHue | yCcTOWYMBOCTD
TEMIIEPATYpPhl KUIIEHUS BELLIECTBA. HHTEPMEINATOB.  DJIEKTPOH-
4 6anna

Hble 3()(DEeKTH 3aMecTUTENCH.
5 bannos

Cemunap Ne3. Auskanel. OcCOOEHHOCTH  CTPOEHHSL.
7 Xumu4eckne cBOWCTBa. Peaknun cBOOOAHOPAANKAIBHOTO
3amerieHust. CrocoObl oMy YeHHS.

CP. Crnocobbl  moydeHHs
QJIKaHOB.

3 6anna
] JIP NeS5. Tlonyuenue u cBoiictBa mpenenbHbix u | CP.  CriocoObl  monydeHus
HEMpeeNbHBIX allUKIMYECKUX yTIeBOIOPOIOB. AJIKEHOB.
4 oanna
Cemunap Nv4. Agnkenbl. OcobenHoctn crpoeHus. | CP.  CrmocoObl  monydeHus
9 XuMmuueckre CcBoicTBa. Peaknuu  35eKTpOdUIBHOTO, | alIKaJUCHOB.
paauKanbHOTO MprcoeAnHeHUs. CIOCOOBI MTOTyYeHusl.
3 banna
Cemunap NeS. Anxanuensl. OcoGenHoctu crpoeHus. | CP. OcobeHHOCTH CTpOEHUS U
10 XuMHUECKHE CBOWCTBa. Peakumm 31eKTpOQMIBHOTO, | CBOMCTB CONPSKEHHBIX
paluKaIbHOTO MPUCOETUHEHHUS. 1,2- u 1,4- | ankagueHOB

[Ipucoenunenue. CocoObI MOTyYEHHS.
3 banna

PyOe:xxHBII KOHTPOAB
OcoOeHHOCTH CTPOEHHUSI OpraHM4Yeckux coenuHeHuil. Homenkmatypa

H HU30MCpUSA OPraHUYCCKUX

coequHeHH. DeKTpoHHbIe 3)(HeKThl 3amecTuTeel. THUITBI U YCTORYUBOCTh HHTEPMEIUATOB, XUMHUECKUE

CBOMCTBA U CITOCOOBI MOJIYYCHUS aJIKAHOB, AJIKCHOB, AJIKAAUCHOB.

6 bannos

I'paduk 1a60paTOPHOro NPAKTUKYMA MO AUCIHHUIINHE

«Oprannyeckasi XuMus»
IV cemectp, 2 MoayJib

Henens
dopma u TeMa MPAKTUIECKOTO 3aHITUS

Teoperudeckue BOIPOCH!
Kontpons




Cemuuap Ne6. CpoiicTBa M MOIy4YeHHE

CP. CnocoOpl TONMyYeHHE

1 AIKUHOB. AIKUHOB.
OcCOOCHHOCTH CTPOEHUS |
3 banna | XuMUYECKUEC CBOWCTBa
AJKUHOB.
JIP Ne6. ApoMaTHdeckne yriieBOAOPOIbI. KP Ne3. XUMHIECKHE
3 banna | cpolicTBa 17§ CIOCcoOBI
12 MOy YCHUS AJIKaHOB,
AJKEHOB, aJKa/INeHOB,
AITKUHOB.
8 bannoe
Cemunap Ne7. Xumwnueckue cBoiictBa | CP. Anuuukinnyexue
apeHoB. Peakunn 3IEKTPOQPIIEHOTO | YTIIEBOIOPOIBL.
3amemienus.  Opuenrtupytomiee  aeiictBue | OcoOeHHOCTH CTPOCHUS,
13 3aMecTHTeNied B OCH30JILHOM  KOJIbLE. | KiIaccU(puKanus,
CornacoBaHHOE u HECOTJIaCOBaHHOE | HOMEHKJAaTypa. XUMHYECKHE
11 JICHCTBHE 3aMCECTUTEIICH. CBOMCTBA, CIIOCOOBI
3 6anna | MOMyYESHMS.
M
Cemunap Ne§. l'anorennpounsBogueie | KP  Ne4.  ApomaTtuueckue
0 14 yraeBomoponoB. OOmIIe CBOHCTBA M CIIOCOOBI | YTIeBOIOpObL. Peakimu Sk.
MOJIy4YCHMUS. 5 bannoe
i | 3 b6anna
Cemunap Ne9. lanorennpouspoausie | CP. Mertamioopranudeckue
y yraeBooponoB. OOIIe CBOHCTBA M CTIOCOOBI | COCTMHEHWSL.
15 nomydeHus.  Peaknmmn — HykieopmIbHOTO KnafCH(I)HKauHﬂ, CTpOEHHE,
Ja 3aMelIeHMs] Y HaChIIIEHHOr0 aToMa yIjiepoa. | CBOMCTRa.
Peakmym >IMMUHUPOBAHMYSL.
b 3 banna
JIP Ne7. ColicTBa CIUPTOB, ()EHOJIOB. KP Nes, XUMHUECKUE
3 banna | cBoiicTBa
16 raJIOreHIPOM3BOIHBIX
YTJI€BOIOPOIOB. Peakuuu
Sn1, Sn2, E1, E2.
6 bannoe
Cemunap Nel0. CgoiictBa  crupros, | CP.  CmocoObl  monmyueHust
17 (heHOIIOB, MPOCTHIX A(HUPOB. CITUPTOB, (eHomnoB u
3 6anna | mpocThIX 3(HUPOB.
18 3auéTHoe 3aHsATHE.
Py0e:kHBI KOHTPOAB
XUMUYECKHE CBOHCTBA M CIOCOOBI TIONYYEHHS AIKHHOB, apOMaTHUYECKUX YTIIEBOJIOPOJIOB,
TaJIOTeHIIPOU3BOIHEIX YTIIEBOAOPOIOB, CHUPTOB, (heHoNoB. Peakumu Sk, Sn1, Sn2, E1, E2.
10 6annoe
I'paduk 1a60paTOPHOro NPAKTUKYMA MO AUCIHHUIINHE
«OpraaneCKaH XUMUs»
V cemectp
Henens TeopeTnueckue BOIPOCHI
®opmMa U TeMa IPAKTUIECKOTO 3aHATHUS
KoHtposb
1 Cemunap Nel. TToBTopenue: HOMeHKIaTypa, u3omepus, | Homenknarypa, HA30MEPH,
XUMUYECKUE CBOICTBa H3Yy4YEHHBIX KJIACCOB | CITOCOOBI MOJIyYEHUs
M 1 OpraHUYecKuX COCAUHEHUH. KapOOHWJIHHBIX COSAMHECHUH.
0 Homenknarypa, wm3omepus, cmocoOsl momydeHus | KoHcmekt. Crioco6s1
IT Kap6OHI/IJ'IBHI)IX COC}IHHGHHﬁ. TMOJIYyUYCHUA AJIbACTU 0B n
y KETOHOB.
1 2 Cemunap Ne2. KapOonunbHble coequHeHus. Peakumu | Mexanusm peakuuu




b HYKJI1€0()HIBHOTO IPUCOEANHEHNSI. HYKJI€0()HIBHOTO
MPUCOETUHEHHS.
3 JIP  Nel. Xwumuueckwe CBOiCTBa W ToiydeHHe | PeakmmoHHas CIOCOOHOCTH
KapOOHMJIbHBIX COCANHEHUI. aNbJETUA0B U KETOHOB.
3 banna
4 Cemunap Ne3. KapOGouunbHbie coenuHeHus. Peaxiuu | KP Nel. « Anpaeruapl u KETOHBIL.
koHneHcauuu. OBP anpaerunoB u KETOHOB. Xumuueckue CBONCTBA,
HenpenenpHble KapOOHUIIBHBIE COSJIMHEHUSI. MOJTYYEHHE. 5 6annos
5 Cemunap Ne4. Kap6onosrble kucnotsl. Homenknarypa. | Koncnekrt. Crioco0s
Cnoco0bI rmostyyeHust. XUMHUYECKHE CBOWCTBA. MOJTyYeHHsI KapOOHOBBIX
KHCJIOT.
6 JIP Ne2. KapOoHOBBIE KHCIIOTHI M MX (YHKIHMOHAJbHBIE | PeakioHHas criocoOHOCTh
MPON3BOJHBIC. KapOOHOBBIX KHCIIOT M UX
3 fanna | NPON3BOHBIX.
7 Cemunap NeS. @yHKIHMOHaNBHBIE TPOU3BOIHBIE | B3anmubie MIPEBPALLEHUS
KapOOHOBBIX KHCJIOT. HenpenenbHble W ABYXOCHOBHBIE | KAPOOHOBBIX KHCIOT M HX
KapOOHOBBIC KHCIOTHI. MaJOHOBBIN Up. MTPOM3BOTHBIX.
3 JIP Ne3. T'mnpokcu- u OKCOKHCHOTHL AteroykcycHblii | KP No2. «KapOoHOBBIE KHCIOTHI
a¢wup. U UX TIPOU3BOHBIEY.
3 6anna 5 6annos
CemunHap Ne6. CuHTe3sl Ha OCHOBe aneTroykcycHoro | IlomydyeHne KETOHOB M KHCIOT
9 adwupa. Ha ocHOBe AYD.
Py0e:kHBIl KOHTPOIb
KapOonusnbHele coenuHeHus. Peakium HykieoduinbHoro mnpucoeanHeHus. KapOoHOBbIe
KHCJIOTBI M X MPOU3BOIHBIC. MaJIOHOBBIN 3dHp. ALICTOYKCYCHBIH 3(up. 5 6annos
10 JIP Ne4. Xumuueckre CBOMCTBA YIIIEBOIOB. JKP Nel. «YrneBoas»
3 banna 4 6anna
11 Cemunap Ne7. Hutpocoenunenusi. CynbgoHoBble | [lomydeHne HUTpOCOETUHEHHIA
KHCJIOTHI M UX MPOU3BOIHBIE. U CyJIb()OHOBBIX KHUCJIOT.
12 JIP NeS. DyHknuoHanmpHBIM aHanu3 opraHuueckux | KadecTBeHHBle — peakiuu  Ha
COEINHEHUH. (YHKIIMOHATBHBIC TPYTIIIHL.
5 bannos
i 13 Cemunap Ne8. Awmwmnupl. CrmocoObr  momydeHus. | Koncmekt. Crroco051
" XUMHYECKHE CBOHCTBA. MOJTyYCHHs] aMHUHOB.
o JIP Ne6. Xummueckue cBoiictBa aMuHOB. ToHKOCHOIHAs | OcoOeHHOCTH XUMHUYECKHX
14 xpomarorpadus.  KadecTBeHHBI  aHalW3  CMECH | CBOMCTB aMHHOKHCIIOT.
A AMHMHOKHCIIOT.
J}; 5 bannos
b 15 Cemunap Ne9. Asocoenunenus. [Juazocoenunenus. | KP Ne3. «Asorconepxaiue
Peakiiuu 1ua30TUpOBaHMS, a30COUETAHUS. OpPraHHUYECKHE COCTUHEHUY.
4 6anna
16 Cemunap Nel0. IToropenue u o6oOmenne marepuana | PeakimoHHast CiocoOHOCTh
o guctuminHe «OpraHugeckas XUMus» M3yYEHHBIX KJIACCOB BEHIECTB.
17 PyOe:xHBbIi KOHTPOJBb
Hutpocoenunenus. Cynabsdocoenunenus. AMUHBL. A3ocoeanHeHHs. J{na3ocoeinHeHHUS.
5 6annos
4 cemecTp
PACYET BAJIJIOB B 4 CEMECTPE
O INCOUITTIMHE «OPTAHUYECKASA XUMMUSA»
1 moayJb
Ne giiﬁ::og Bz padoret Kpurepuu onieHnBanus
1 | OIIK-1.3 JlabopaTopHbie paboTHI - 5 19 6ansi0B
OIIK-2.1 (o 3 6ama 3a JIP Nel;
OIIK-2.2 4 6ayna 3a JIPNe 2.3 4,5)
2 | OIIK-6.1 KontponbHas padora Nel 5 6ans10B
Kontposnbnas padora Ne2 5 6ans10B
3 CemuHapsl - 5 15 6a10B (MakcUMaJIbHO 3
Oamra 3a paboTty Ha




CeMHHape)

4 Py06exxHbIif KOHTPOJIb. 6 0an10B
TectupoBanue.
Hroro 3a 1 moayian 50
2 MOaYJIb
Ne
Pesynbrat Bun pabotsl / crioco6
(MHAMKATOD) Kpurepuu ornieHuBaHus
1 OIIK-1.3 | JlabopatopHbie pabOTHI - 2 6 6as10B
OIIK-2.1 (o 3 Gamna 3a JIPNe 6,7)
2 OIIK-2.2 | KonTpomapHas padora Ne 3 8 6a/10B
OIIK-6.1 | KonTpoapHas padora Ne 4 5 6a/u10B
Kontponbshas pabora Ne 5 6 6a/L10B
3 Cemunapsl - 5 15 6as10B
(MakcumansHO 3 Oasa 3a
paboTy Ha CEMHUHApPE)
4 Py0OexxHbIil KOHTPOJIb. 10 6amn0oB
TectupoBaHue.
Hroro 3a 2 moayJib 50
Hroro 3a cemectp 100 6ans0B




S cemectp

PACYET BAJUUIOB B 5§ CEMECTPE
MO ANCHUMIIVIMHE «OPTAHUYECKASA XUMMU D>

1 moayJsb
No Pesynbrar Bua pabotsl
(uHIUKaTOp) Kpurepuu onienuBanus
1 | OIIK-1.3 JlabopaTopHbie paboTHI - 3 9 6a/10B
OIIK-2.1 (o 3 Gama
OIIK-2.2 3a JIP Nel,2;3)
2 | OIIK-6.1 KontposbHas padora Nel 5 dans10B
Kontposbnas padora Ne 2 5 dans0B
KontposnbHas padora Ne 3 5 dans10B
3 Py06exxHbIi KOHTPOJTB. 6 6a/L10B
TectupoBanue.
Hroro 3a moxyuab 30
2 MoxyJib
No PesynbTar Bun pabotst
(MHOMKATOD) Kpurepuu onienuBanus
1 |OIIK-1.3 JlabopatopHbie pabOThI-3 13 6amnoB
OIIK-2.1 (3 6anma 3a JIP Ne4;
OIIK-2.2 1o 5 6asioB 3a JIP Ne5,6)
2 | OIIK-6.1 Kontponbnas padora Ne 4 4 6a/10B
Kontponbshas pabora Ne 5 4 6a/10B
Kontponbshas pabota Ne6 4 0as1a
3 Py06exxHbIil KOHTPOJIb. 5 6as10B
TectupoBanue.
Hroro 3a moay.Jb 30 6as10B

IK3aMeH

40 (4 3apanusi B Onitere
no 10 6ass10B)

Hroro 3a 5 cemectp

100 6an10B




MeToanyeckue peKOMEeHIAIUN 10 BHINOJHEHUIO Ja00pPaTOPHBIX padoT
Ilpumep 1
MeToabl OYMCTKH KUAKUX OPraHUYEeCKHUX BelIeCTB.
Ileperonka npu armocepHOM JaBJICHUM.
Omnpenenenue TeMnepaTypbl KUNCHUS M MOKA3aTeJ sl IPEJIOMJICHUS.

[lenp paGoThI: OCBOUTH METOJ MEPETOHKU KUAKUX OPTaHUYECKUX BEIIECTB MPHU
aTMoc(epHOM NTaBICHUH, METOMAbI OMPECIICHUsI TEMIIEPaTypbl KUIICHUSA U TOKa3aTess
IIPEJIOMIICHUS.

[leperonka Ciy>KUT BaXKHEUILIMM METOJIOM pa3eleHUs] U OYUCTKU KUJIKocTen. B
pocTelIeM ciydyae MeperoHka 3aKilo4aeTcs B HarpEeBaHUM >KUJIKOCTU JI0 KUTICHUS U
KOHJICHCAIlUM €€ MapoB B BHUAEC IUCTWIUIATA B XOJOAWJbHUKE. Tak Kak IpU 3TOM
MPOUCXOJIUT TIEpEMEIICHUE TOJIBKO OJHOW (pa3pl, a UMEHHO Tapa, TO B 3TOM Clydae
TOBOPSIT O npsmMomouHou neperonke. Ecinu ke 4acTh CKOHACHCUPOBAHHOTO Mapa (Tak
Ha3blBaeMasi ¢hreema) CTEKaeT HaBCTPEUy BOCXOMAIIEMY TOKY MAapOB M IMOCTOSIHHO
BO3BpAILIAETCA B MEPETOHHYIO KOOy, TO TaKOW MPOLECC HA3BIBAIOT HPOMUBOMOYHOU
neperonkoi. [IpoTHBOTOYHAs TMeperoHka, WiIM pekmugurxayus, OCYIIECTBISICTCS B
PEKTU(PHUKAIMOHHBIX KOJIOHHAX.

Kak cpencTtBo OYMCTKM WM pa3[eleHHs] BEIIECTB IEPEroHKa MOXKET ObITh
UCIIOIb30BaHA TOJIBKO B TOM CIIy4ae, €CIM BEIIECTBO JIOCTaTOYHO YCTOMYMBO K
HarpeBaHMIO U HE Pa3yiaraeTcs MpU KUTICHUH.

OmpiT 1. IlpocTas neperoHka (meperoHka npu atMocGepHoOM JaBJIeHUHN)

PeakTuBbI: alleTOH, 3TaHOJI, IPOIAHOJI, U30MPONMIIOBBII CIUPT.

[IpocTyr0 MEpEeroHKy NPUMEHSIOT IPHU MEPErOHKE WHAWBUAYAIbHOU KUIKOCTH,
IPU OTTOHKE BEIIECTBA OT HEJIETYYMX KOMIIOHEHTOB, ITPH PAa3rOHKE KUJIKOCTEN, CUIBHO
OTJIMYAIOLIUXCS APYT OT JIpyTa M0 TEMIEPATypaM KUIIECHUS.

IIpubop:

[Ipocreiimnii npubop [ MEPEroHKH COCTOUT M3 KPYIVIOAOHHOM KOJIOBI C
OOKOBBIM OTBOJOM — KoJi0a Bropua (Wi HCHOJIb3YyIOT KPYIVIOAOHHYIO OZHOTOPIYIO
KoJIOY 1 Hacaaky Bropua), TepmomeTpa, X0JI0IUIIbHUKA, aJIOHXa U MprueMHuKa (puc.1).

Pacnionoxxenre G0OKOBOW TapoOOTBOAHOW TpyOKM KoyiObl Bropma (umm Hacamku
Biopua) omnpenensercss TeMieparypoll KHUIIEHHS TEPEroHsemMoil kuakoctu. Jlis
BelecTB ¢ TemrepaTrypoit kuneHus m10 100°C ucnons3yroT Koiabsl Bropiia ¢ BepxHUM
pacnoJioxkeHueM TpyOkH, a ajisi BeulecTB ¢ Temmeparypoil kunenus 100-160°C — co
CpeaHuM, JJIsl BEUIECTB C TemmepaTypoi kurenus Boiie 160°C konba q0KHA UMETh
HUKHEE PACTIONO0KEHUE TPYOKH.

TepMoMeTp, NOKA3bIBAIOIIMK TEMIEPATypy IApOB IEPETOHAEMOU KUIKOCTH
(Txun), BCTaBIAIOT B KOOy Tak, YTOOBI MIAPUK C PTyThIO Haxomwics Ha 0,5 cM Huxe
OTBEPCTHS TPYOKH U MOJIHOCTHIO OMBIBAJICA OTXOASIIMMU MapaMHu.



Puc.1. Ilpubop nis mpocToii neperoHku npu aTMOchEepHOM JIaBJIICHUH:
1 — xonb6a Bropua; 2 — tepmomerp; 3 — xomoawibHUK JIuOuxa, 4 — amoHx, 5 — Kosba-
MPUEMHUK; 6 — 0aHs; 7 — KUIATUIbHUKH.

K OokoBoil TpyOke KOJOBI MPUCOCAUHSAIOT XOJOIWIBHUK, CIIYXKallUd it
KOHJICHCAIlMM TapoB JKUAKOCTH M OTBOJIa €€ B NpPUEMHUK. Takod XOJOAWJIbHUK
Ha3bIBAIOT HUcXOAAmMM. Haunbonee wyacto mnpuMeHSIOT XoJoAwibHUK JInOuxa.
BonsiHoe oxilakieHHEe B HEM NPUMEHSIOT NP MEPErOHKE KUIAKOCTEW, KHUISIIUX J0
temneparypel 120-130°C, mpu neperoHke BELIECTB C Temieparypoil kumneHus 120-
160°C oxnaxkeHue Mpou3BOIST HEMPOTOUHON BOJION MM B XOJIOUIBHUKE O€3 BOJIBI.

B kadecTBe mpHEMHMKAa MOTYT OBITh HCHOJB30BAaHBI JHOOBIC IUIOCKOJAOHHBIE
KoJObl. Ecnu KMOKOCTh MEperoHsieTcss MOcie OCYIIKH, TO MCHOJB3YIOT aJOHXK,
CHA0XKEHHBIN XJIOPKAJIBLIMEBOW TPYOKOM, U C MPUEMHUKOM COEIUHSIOT T€PMETHUECKU
IJIOTHO.

Xoo pabompwi:

[lepBoHayaJIbHO TOJTOTABIMBAIOT K pPabOTe XOJOAWIBHUK: K OTBOJAAM
XOJIOMUIIbHUKA TIPUCOCTUHSAIOT PE3UHOBBIC MIJIAHTH, COOIIOAAs MPUHITUI TPOTUBOTOKA
(HWKHUKA OTBOJ — BBOJ BOJbI, MPUCOEAUHAETCS K BOJONPOBOJHOMY KpaHy;
BEPXHUM — BBIXO/JI BOJIbI).

CoOupatroT npubdop corsiacHo puc.l.

Konly 3amoiHs0T mneperoHseMor >KUIKOCThIO Ha 3/4 ee oOwbema. s
3aMOJIHEHUSI KOJOBI MCTOJIb3YIOT CTEKJISTHHYIO BOPOHKY C JIJTMHHBIM HOCHUKOM, YTOOBI
KUJIKOCTh HE Tomaja B OOKOBOM OTBOJA KoJiObI Biopria. O0beM meperoHHON KOOI
MoA0UPAIOT B COOTBETCTBUH C MPEIOJIAraeMbIM KOJMYECTBOM OCHOBHOTO BEIIECTBA, a
HEe o0mmM o0beMoM >kunkocTd. [Ipu pasroHke pacTBopa, COAEpKalIero OONbIION
00BbEM pacCTBOPUTEIS], UCIIOJIB3YIOT JBYXTOPIIYIO KOJIOY U pacTBOP BBOJAT HEMPEPHIBHO
MO KaruisiM C TIOMOIIIbIO KaneabHON BOPOHKH.

[lepen HauasoM MEpPEeroHKU B KOJIOYy MOMEIIAIOT HECKOJIBKO «KHUISITUIBHUKOBY
JUIsi 00ECTIEUeHUS] PaBHOMEPHOTO KHUIMEHUS. YTOTPEOJATh «KUIMSTUIBHUKA» MOXKHO
TOJIBKO OJIVH pa3, IPH OXJIaXKJICHUU OHU 3aMOJHSAIOTCS KUJKOCTHIO.



Ilpesicoe uem Hnauamov nepezoHKy, HeOOXO00UMO nposepumv, Umo nPUOOP
cooowaemcesa c ammocghepoil, unave npousoiidoem 3pule.

Bo Bpemsi meperoHku cHeasT 3a PaBHOMEPHOCTBIO KHUIIEHUS >KHIKOCTH, 3a
MOKa3aHUSIMU TEPMOMETpPa MU 3a MOCTYIUIEHHEM OTrOHa B IpHeMHUK. OTMeualT |
3aMKUCHIBAIOT TEMIIEPATYpPY, MPU KOTOPOM B MPUEMHHUK IMajaeT NepBas Kamisg OTrOHa.
CKOpOCTh MEPEroHKH JOJIKHA COCTABIISATh MPUMEPHO OJHY Karulo B 1-2 ceKyHIbI, a Ha
pe3epByape TEpMOMETPA B X0Ji€ IEPETOHKU BCE BPEMs JOJIKHA ObITh KaIlisd, TaKk KaK €e
MCUYE3HOBEHUE MOXKET CBUAETEIHCTBOBATH O MEPETPEBAHUU KUIKOCTH.

UucTtoe BemecTBO 0OBIYHO MEPETOHAETCS B y3KOM TeMIIEpaTypHOM MHTEpBaje -
2°C, B TO BpeMsl KaK 3arps3HEHHOE JIETyYUMHU MPUMECSIMU, TIEPETOHIETCA B IIUPOKOM,
HEYETKO BBIPAXKEHHOM HHTEpBAJIE.

B nawane coOuparoT B NpUEMHHK (PPaKIUIO0, KUISIIYI0O HUXXE TEeMIIepaTyphl
KUIIEHHUS] OCHOBHOT'O BeIIECTBA (npedeon). OTMEUAIOT MHTEPBAJl TEMIIEPATypPhl KUTICHUS
u Maccy (obovem).

3ateM coOMpPAIOT OCHOBHYIO (hpakyulo, OTMEYask UHTEPBAJ TEMIIEPATYPbl KUTIEHUS
1 Maccy (06vem) BellecTna.

Bewecmeo mnenvza omeoname oocyxa. Ilepeconky npekpawiarom, Kozoa 6
nepezonHoul Koabe ocmanemca 1-2 ma scudkocmu (ocmamok).

CpaBHUBAIOT TOJYYEHHbIE PE3yJbTaThl MO TEMIEpaTypaMm KHUIIEHHUS C
JUTEPATyPHBIMU TAHHBIMHU.

Ilpumeuanue:

["oproune, 1erKOBOCIIIAMEHSIIOIIMECS KUIKOCTU, TaKHUE, KaK JUATUIOBBIN »up,
MEPEroHsI0T Ha 3apaHee Harperod BOJSHOW OaHe, TemmepaTypy B KOTOpPOi
MOACPKUBAIOT I00ABJICHUEM B HEE ropsiueil BO/Ibl, 2 HE HArPEBaHUEM.

HarpeBanue npyrux roprodymx >KUJIKOCTEN ¢ TemmnepaTypoir kuneHus no 100°C
(arreToH, cnupT, OEH30J) MPOM3BOIAT HA BOMASHOW OaHe, KOTOPYHO HArpeBarOT Ha
AJIEKTPUYECKOMN TUIMTKE C 3aKPBITBIM 3JIEMEHTOM. | Oproume )KUIKOCTH C TEMIIEpaTypour
kuneHus Boie 100°C MOKHO HarpeBaTh Ha AIEKTPOIUIMTKAX, @ B HEKOTOPBIX CIydasx
Y Ha CETKaxX, HarpeBaeMbIX ra30BbIMU TOPEIKAMHU.

Muxkponeperonka UCIIOJIb3YeTCs TUTSI ] 2
HeOonbImux konuuectB BemiecTB (0,05—0,2 mun). Ee
OCYIIECTBISIIOT B CICIHUAIBHBIX TpyOKax Omuxa
(puc.2), KOTOpbIE UMEIOT BHUJ KOPOTKHUX MPOOHPOK
JIIMHOM 5—6 cM u auameTpom 4-6 mM. B cepenune
TpyOKHM UMeEETCsl OJTHO WM JiBa CykeHHs. K 3amasHHOMY KOHIIy TpHUIIassHa KOPOTKas
CTEKJIsIHHAs Tajioyka. Ha nHO TpyOKM MOMENIaloT HEMHOTO YHCTOTO IPOKAJIEHHOIO
acoecta u J100aBimsAOT 1-3  Kamm  mojsiexanied meperoHke kujakoctu. Ilpu
HEO0OXOJUMOCTU TPYOKY HEHTPUPYTUPYIOT, YTOOBI BCS KUIAKOCTh coOpaiach Ha JHE U
BIIUTaNaCh B acOecT. 3areM TpyOKy HArpeBalOT MPU TMOCTOSSHHOM BpAIEHUU HaJ
IJJAMEHEM MUKpPOTOpeNIKM (Ha BBICOTE HE MeHee S5 cM u mnoa yrioMm 45°).
XONOAUILHUKOM CIY>)KUT CMOYEHHash BOJOM TMoyocka (UIBTPOBANBbHON Oymaru,




oOepHyTasi BOKPYT TpyOKH Haj cykeHueMm. [Ipw HarpeBaHWH >KHIKOCTh HCHapseTCs,
Mapbl, KOHJACHCUPYACHh HAa CTEHKAX, 00pa3yIoT KOJIbIO0 TUCTUIUIATA, KOTOPOE MEIAJICHHO
nogHumaercss BBepX. Korga KoOabLO NOPOMAET 4epe3 CYKEHHWE, HarpeBaHue
IpEKpaIamT, KIaayT TPYOKy TOpU30HTAIBHO M IO BO3MOXKHOCTHU IIOJHO OTOMPAIOT
JTUCTUIIAT KallUIIAPOM.

Puc.2. Tpybka dmmxa:

OnpIT 2. JApodnas (ppakumoHHAs1) 1 — ac6ecTOBOE BOJIOKHO,
NneperoHkKa NPOMUTaHHOE NeperoHAeMon

XMOKOCTbIO; 2 — CYXKeH
PeakTuBbI: KCHION (WM (BpaKuus cKumugapa ¢ AROCTBIO; Cyxenne

Txur=152—-157°C); 4eTBIpeXXTOPUCTHINA YTIAEPOI (W XJI0pOoPopM).

Xo0 pabomui:

JI1s omnbITa NPUMEHSIOT CMECH PABHBIX BECOBBIX KOJIMYECTB YETHIPEXXJIOPUCTOTO
yriepoaa CCly (Twm=78°C, p=1,59 r/cm ) u xcmnnona CsHjo (Txur=139°C, p=0,86 r/cm ).
Ota cmech (p=1,12 r/cm ) ynobHa TeMm, 4TO €e KOMIIOHEHThI UMEIOT PE3KO Pa3IMYHbIE
TEMIEPATYPbl KUTIEHUS U IIOTHOCTH; TO3TOMY MO TJIOTHOCTU ()paKIuii, OTTOHSIEMBIX B
OTPENICIICHHBIX TEMIIEPATYPHBIX Mpeaesiax, MOXKHO HE TOJBKO C JOCTATOYHOU
TOYHOCTBIO CYJIUTh 00 UX COCTaBe, HO M MPOCJIECAUTh U3MEHEHHE cOCTaBa (pakiuil npu
JIBYKPAaTHOU Pa3TrOHKE.

JpoOHYI0 TMeperoHKy MpOU3BOIAT U3 KOJOBI eMKOCThIO 75-100 mMur ¢ OTBOJHOM
TpyOKOW U TMPUCOCAMHEHHBIM K HEH BOISHBIM XOJOJWIBHUKOM. B ropio koiObl
BCTaBIAIOT TepMomMeTp. Jlo Hadanma TEpPEeroHKHM TOTOBAT IIECTh CYXUX KOJIO-
MIPUEMHHUKOB, poHyMepoBaHHbIX Tak: I, la, II, III, IV, IVa. Onpenenstor u 3anuceIiBatoT
Maccy Kaxaoro mprueMHHUKa.

[ToMemmaroT B meperoHny koaody 25 r (22,5 mit) ucxogHo cMecu (Tak, 4TOObI
OHa HE Tonaja B OTBOJAHYIO TPYOKY) U KUTIATUIILHBIN KaMEIIeK, MOCJIEe YeTO BCTABIISIOT
tepmomeTp. [loacTaBnsroT B kadecTBe MpUeMHUKA KoJIOy | M HauMHAIOT OCTOPOKHO
HarpeBaTh KOJIOy MaJICHbKUM TIAMEHEM TOPEJNIKH (DJEKTPOTUIUTKOMN ).

[TocnenoBarenbHO MEHSISI TPUEMHHKH, COOMPAIOT TpuU (paKiuu, KHUIISIINE B
CIEAYIONIUX, MPUMEPHO PABHBIX, TEMIIEPATYPHBIX HHTEpBaIaX:

[— 1o 95°C, I — ot 95 no 110°C, III — ot 110 mo 125°C. Korga temmeparypa napos
nocturdet 125°C, mpekpaiaroT MeperoHKy, Aat0T KOJ0e HEMHOI'O OCThITh U OCTaTOK
KUJKOCTH nepenuBatot B Kooy IV (ot 125 no 139°C).

Ha xaxmoit kombe OoTMeYaroT YpOBEHb J>KHJIKOCTH, TMOCJIC YEerOo B3BEIIMBAIOT
KOJIOBI ¥ 3aMMHUCHIBAIOT MAacCy KaXKJ10M (hpakIiuu.

OneiT 3. Onpenesienne TeMneparypsl kunenust mo meroaxy CuposiodoBa

(Crioco6 ucrnonb3yercs 111 MUKPOCKOTTMYECKUX KOJTMYECTB BEILIECTR)

OGopynoBanue: mnpuOOp [JIsi  OMNpeeTeHUs] TeMIepaTypbl IUIABJICHUS C
TEPMOMETPOM, IUPOKUN Kanmuisip (IiuHa 4-5 cm, nuametp 3-4 MM), TOHKUI KaluJuisp
(mmuna 7-10 cm, quametp 0,2-0,5 Mm).



Temneparypy KumnieHUsS MaJOTO KOJMYECTBA BEIIECTBA
(0,2-1 mi) ymobno ompeaensth mo Mmeroxy Cupomobosa. J[ms
3TOr0 HCIOJIB3YIOT TPHOOP IS ONpEaeieHUsS TeMIepaTyphl
maBieHus (puc.3).

Xoo pabombi:
B mmpokun kanwuap, 3anasHHBIA C OJHOTO KOHIIA,
ITIOMEIIAIOT HECKOJIBKO KalleJlb KUJIKOCTH U B HErO0 BCTaBIISIOT

Y3KUM Kanmwuisip, 3amasHHbBIA ¢ BepxHero Kouma. llupoxuit £ i

KaluIAp TPUKPEIIISIOT K TEPMOMETPY PE3MHOBBIM KOJICYKOM
(puc.4). TepmomeTp C KamwmuIIpoM

MoMemaoT B Hpubop IIA ompeneneHus P1C.-3. Mpuéop ana
onpeseneHus
Temnepartypbl
Mepienno narpesaror npuoop. IIpu  ppagnenms

9TOM H3 TOHKOI'O KallWjIsipa HAYMHAIOT

TCMIICPATYPHI IINIaABJICHUA.

BBIJICISITHCS TY3BIPEKH BO3Ayxa. Korma BeICIICHNE Ty3BIPHKOB
CTaHOBUTCS OBICTPBIM, HarpeBaHue MpekpamniatoT. O4eHb BaKHO
HEe TmeperpeBaTth npubop, ocobenno 3a 10-15°C no

TCMIICPATYPhI KUIICHUS BCIICCTBA.

Puc.4. Mpy HabGmomaror 3a oXmakparomencs JKHAKOCTRIO |

OnpejeneHna Temnepatypbl  orMeyarOT  TeMIeparypy, HOpU  KOTOPOHW  MPOUCXOIUT
KuneHus no C1eoso6oy
BHE3AIIHOE IPEKpAIlCHUE BBIAEIEHUS Iy3BIPBKOB. OJTa

TEMIIEPATypa ABJISIETCSA TEMIIEPATYPON KUIICHUS.
CpaBHUBAIOT IIOJTy4YE€HHBIN AKCIIEPUMEHTAIIbHBIN
pe3ynbTaT C JINTepaTypHbIMU JaHHBIMH (CIIPaBOYHHK XMMHUKA,

T.2) u genaroT BHIBOJIBI.

OneiT 4. OnpeaesieHre MOKa3aTessi NPeJOMIICHUS

OOGopynoBanue: TpUOOp JJIsi OMpPEACNICHUS TIOKa3aTesis MpeoMJICHUS —
pedpakTOMeTp, AMSTWIOBBIM 3¢up, BaTa, CTEKISHHbIE MaJOYKH, HCCIIEIyEMbIE
BELIECTBA — alleTOH, ATAHOJ, STHJIALlETaT U Jp.

[Tokazarenb TpEIOMIICHHS OTHOCHUTCS K YHCIY BEChbMa BaKHBIX (PU3MUECKUX
KOHCTAHT, XapaKTEePHBIX JJIsl TAHHOTO BEIIECTBA WJIM pacTBopa. BennunHa ero 3aBUCHT
OT psiga (akTOpPOB: YKHCTOTHI BELIECTBA, TEMIIEPATYPHI, JJIMHBI BOJIHBI MPOXOISIIETO
CBeTa U OT KOHIIEHTpallMuu BellecTBa (s pacTBOopoB). Kak mpaBuiio, 3HadeHUe
MOKa3aTesis NPeJoOMIICHUSI HAXOAAT P AJIMHE BOJHbBI, COOTBETCTBYIOMIEH JJIMHE BOJIHbI
xKentor muHun tiamenn Hatpust (D-muaus ¢ A=589,3 um). /{151 KUIKUX OpraHuYecKux
BEILIECTB MOKA3aTeNb MPEJIOMIICHUS U3MEHsAETCs B nipeaenax ot 1,3 mo 1,8.



OnpeneneHue MoKasaTedsl OPEJIOMIEHHS  OCYLIECTBISIOT C  IOMOIIBIO
pedpakToMeTpoB. B oTeuecTBEHHON MPAKTHKE IIMPOKO UCIOIB3YEeTCs pedpakTOMETp
NPD-22.

Korzaa nyd MOHOXpOMaTH4YECKOIro CBeTa MEPEXOJUT U3 OJIHON Cpelbl B JIPYTYIO,
CKOpPOCTb ero wusMmeHsiercsi. Ha rpaHune pasznena cpell U3MEHSETCS TaKXKe ero
HampaBjieHue (eciu Jyd TMPOXOJUT TpaHUIy paszfesia He MepHeHIUKYISPHO).
[Tokazarens mpenoMIIeHUs 7 TIPEACTABIIIET COOON OTHOIIEHHE CKOPOCTEH CBETa B ABYX
cpenax (0ObIYHO BO3YX U UCCIIETyeMast KUAKOCTD).

3anuch 3HAUYECHMS MMOKA3aTeNs MPEIOMIICHUS COMPOBOXKIAIOT YKa3aHUEM JIJIUHBI
BOJIHBI (IIOJCTPOYHBIA MHAEKC) U TEMIIEpaTypbl (HaACTPOUYHBIA UHACKC), HarpuMep ni’.
[ToBbieHne Temreparypsl Ha 1°C, kak npaBuiIo, IPUBOAUT K YMEHBIICHUIO BETUYUHBI
nokazarenss mpeidomsieHuss Ha 0,0005 u  HaoO0oOpoT. DTUM MPABUIOM MOXKHO
IOJIb30BAaThCS IMpPU HEOOXOAMMOCTH COIOCTAaBJIICHUS pe3ysbTaTa HU3MEpPEHUs Co
CIIPAaBOYHBIMU JAHHBIMM, €CJIM W3MEPEHUS BBINOJHEHBl IPHU Pa3HBIX TEMIIEPATypax.
[Tokasarenp npeoMIIEHUS ONPEAEIISIIOT ¢ TOUHOCTHIO 10 0,0001.

OmnpeneneHue mnokaszaTels MNPEIOMIICHUS MPOU3BOAMTCS NIl UACHTU(UKALMH
BellecTB (IVIaBHBIM 00pa3oM JKUIKHUX), JUIsI YCTAHOBJIEHUS WX YHCTOTHI, IS
ONpENENeHUs] KOHLEHTpPaluUMud pPACTBOPOB. 3HAYEHHE I[I0KAa3aTelas IPEIOMIICHUS
UCTIOJBb3yeTCsl Ul HaXOXKJEHUS BEJIMYMHBI MOJEKyJsspHOH pedpakuuu MRp,

SIBJISIFOIIEHCS BAXKHOW XapaKTEPUCTUKOW BEIIECTBA!
2
n—-1M

rae M — MOJIeKyJIsipHas Macca; p — IUIOTHOCTb.
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Ilpumep 2

KapOouubHbIe coeIMHEeHUsA
I. ITonyuenue

OneiT 1. O0pa3oBaHue aneTaabAeruia Npu OKUCJICHUN CIUPTA
Matepuanbl: STHIOBBIA COIUPT, OUXpOMAT Kalus (B MOPOILKE).



B npoOupky ¢ oTBogHOM TpyOKo# BchimaroT 0,5 r© OuxpomMara Kaius, a 3aTeM
MPUINBAIOT 2 MJI pa30aBIEHHON CEpHON KUCIOTHI U 2 MJI CIUPTA U CMECHh BCTPSAXHUBAIOT.
Habitonaercst pa3orpeBanyue u U3MEHEHUE OKPACKU CMECH.

3aKpeIuIsoT NPOOUPKY HAKIOHHO B JIalKe IITaTUBa U MPUCOEANHSIOT OTBOJHYIO
TpyOKy, KOHEI| KOTOpOH MOrpy’Kar0T MOYTH N0 JTHA BTOPOW IPOOMPKH IMPUEMHHKA,
coaepkKalen 2 Myl XOJIOJHOW BOJBL. [[pueMHMK MOMENIaOT B CTAKAHYUK C XOJOJHOU
BOIoM. OCTOpPOKHO HArpeBal0T CMECh IUIAMEHEM TOpENKH, PEryJIupys paBHOMEpPHOE
KUIIEHHE cMecHu, u3beras mepebpoca. B Teuenume 2-3 MuH 00BEM JKHUIKOCTH B
MPUEMHUKE YBEJIWYMBACTCS TOYTH BJIBOE, IOCIE YEro MPEeKpalaloT HarpeBaHHE H
pazouparoT mpuodop.

OTroH B NpueMHHUKE UMEET PE3KUN 3alax aleraibAeruaa. PacTBop UCIOIB3YIOT
IUIS TOCTIEAYIOIIUX ONBITOB.

OmnbiT 2. O0pa3oBaHue aJbJAeruA0B U3 CIMPTOB NP OTILIEIUICHUU BOAOPOIA
Marepuanbl: STUIOBBIA CIOHUPT, MEAb MeTauinyeckas (B BUIAE TOHKOH
MIPOBOJIOYHOM CETKH).

K 006b1yHOM npoOupke moaduparoT KOPKOBYIO MPOOKY. 3aTeM IMOJIOCKY TOHKOM
MEJTHOM CETKH CBOPAYMBAIOT B INTOTHBIN ITUIMHAP JIJIUHON 4-5 ¢M, CBOOOHO BXOISAIINMA
B TY K€ MPOOUPKY, HO 3aMOJHSIOMIUNA BECh €€ MPOCBET.

[ToMemmaroT B CyXyro NpoOUpKy 3 M1 UCCIEAYEMOTO CIUPTa U 2 MJI BOJIbI. 3aTeM
CUJIBHO HAKAJIIMBAIOT CBEPHYTYIO CETKY, J€pXa €€ TUTCIbHBIMHU IIUILAMHU B IJIAMEHU
TOPEJIKH, TIPU ITOM MeJb YepHeeT. BhICTpO BKIIaABIBAIOT TOPSIYYIO CETKY B TPOOUPKY CO
COUPTOM U TOTYAC K€ HEIJIOTHO 3aKphIBAIOT MpoOHpKy mnpodkoit. Crupt OypHO
BCKUIIAET, TOSIBIIICTCS XApaKTEPHBIM 3amax albJerujia, a MeAHas CeTKa CTaHOBUTCS
SPKO-KPACHOM.

Korma OypHoe kurmeHue crnupTa MPEeKpaTUTCs, BCTABISIIOT MPOOKY TUIOTHEE |
OXJIQXKJAIOT MPOOUPKY B CTaKaHE C XOJIOJHOM BOJOW. 3aTeM BBIHUMAIOT MPOOKY,
MEepPEUBAIOT KUIKOCTh B JPYTYyIO MPOOUPKY M J00ABISIIOT K HEM MPUMEPHO pPaBHBIN
00bEM BOJIbI, KOTOPOI MPEIBAPUTEIIBHO OIMOJACKUBAIOT CBEPHYTYIO CETKY B IEpPBOMU
npoOupKe.

[Tony4daroT BOJHO-CIIUPTOBOM pacTBOp areTaibieruaa (U3 3THUIOBOTO CIHPTA),
KOTOPBIA JAET BCE XapaKTEpPHbIC IS albJeTuIOB peakuuu. [[puMenss takoil pacTBop
JUTSL TIOCTIEAYIOIINX OIBITOB, TOJE3HO B MapaUIeNIbHBIX MpoOax yOeAWThCS, UYTO
VICXOJIHBIN CIIUPT HE NAET 3TUX PEAKLIUM.

OneiT 3. O0pa3oBaHue alleTOHA
Marepuarsl: anerar Kanabliys (0€3BOAHBIN, B TOPOIIIKE).



Jiist momydeHust 0€3BOTHOTO arleTaTa KajabIus KPUCTAUTMIECKYIO COJTh
(CH3COO0),Ca-2H,0 obe3BoxuBatoT HarpeBanuem a0 120-130°C, mocne vero
M3MEBYAIOT.

OmnbIT cjieayet NPOBOAMTDL B BHITSIZKHOM IIKa(y!

B npobupky mnomemaror 4-5 T cyxoro arerara KajblHs, TPUCOSTUHSIOT
OTBOJHYIO TPYOKY M YKPEIUIIIOT MPOOUPKY B JIAllKE INTATHBA MOYTH TOPU3OHTAIBHO
TaK, 4TOOBI JTHO TPOOMPKH OBLIO HECKOJBKO BBIIIE, YeM €€ oTBepcThe. Jlerkum
MMOCTYKUBAHWEM JIOCTHTAIOT OO0pa3oBaHWs KaHaJla HaJ CJIOEM COJIH B TIPOOHMPKE.
OTBOAHYIO TPYOKY MOTPY>KAIOT MOYTH JI0 JHA B MPOOUPKY-MIPUEMHHUK C 2 MJI XOJIOTHON
BO/IbI, MIOMEIIEHHYIO B CTAKAHYUK C BOJOM.

[IpoObupky ¢ ameraToM KaJbIMsl HarpeBarOT IJIAMEHEM TOpPEJIKM CHauaja
OCTOPOXHO, 3aTeéM CHJIbHEE W, HAKOHEIl, JI0 KPacHOTO KaJeHHUS, COJb IPH 3TOM
YaCTUYHO OOyTJIMBaETCs U YepHeeT. JIeTyune npoyKThl Pa3IoKEeHUs COJIM IEPEXOAAT B
MPUEMHUK M TI€PBOHAYAIBHBIA OOBEM JKHIAKOCTA B HEM YBEIWYUBACTCS MPUMEPHO
BJIBOE, IOCJIE YETO MPEKPAIAl0T HArPeBaHUE U Cpasy K€ pa3ouparoT mpuoop.

OTron uMeeT pe3Kuil 3amax, >KeJITYI0 OKpPacKy W JaeT JJis alleTOHA XapaKTePHYIO
1OoA0(OPMHYIO peakIuio (CM. OMbITHI). ECiM OTrOH MyTHBIN (OT 4aCTUYEK CMOJHUCTHIX
npumeceit), To QUIBTPYIOT Yepe3 MAJCHbKUU CKIIaT4aThlii (QUIBTP, MPEABAPUTEIHHO
CMOYEHHBIN BOJOM.

[Tocne mMOMHOTO OCTBHIBAHHUS PEAKIIMOHHONW TPOOUPKU K €€ COACPKUMOMY
n00aBIA0T 2-3 M1 pa30aBIICHHOW COJITHOM KHUCIIOTH. HaGmromaercss oOwmibHOE
BbIZIeNieHre okcuaa yriepoaa (I1). Ilpu nmoaxucieHnn UCXOTHOTO aleTara Kaiblus ras
HE BBIJICIIACTCS.

I1. CsoiicTBa

OmnebiT 4. Ilosry4yeHne oKCMMA alleTOHA
Matepuansl: auneroH (YMCTBIA), THAPOKCHIAMUHA THAPOXJIOPHUI, KapOoHaT
HaTpus (0€3BOHBIN, B TOPOIIIKE).

B mupokyro mnpoOupky HamuBaroT 7 M BOJABl M PaCTBOPSAIOT B HEW 2 T
COJISHOKHCIIOTO THApPOKCHIaMuHa U 1,5 © 0€3BOJHON COJIBI, TIPU ITOM BBIJEISAETCS
MHOI0 yIJIeKHACIOoro ra3a. [lodydeHHBId pacTBOpP XOPOIIO OXJIAXIAKT (JIydile B
JIeASHOM BOJIC) M TP BCTPSIXUBAHUU JA00ABISIOT K HeMy 1,5 mut arerona. Habmomaercs
pazorpeBaHre CMECH M CHOBAa OOWJIBHOE BBIJCIICHHE IYy3bIPHKOB YTIEKHUCIOTO Ta3a;
OJIHOBPEMEHHO W3 PacTBOpa BBINAJAIOT JIETKHMe Oelble KpUCTaIbl OKCHMa alleToHa,
uMerolre cBoeodpasubie 3anax. CMech OXJIaXKIAIOT €1lle HECKOJIbKO MUHYT, MOCTIE YEro
OTCaChIBAlOT M OTKUMAIOT KPUCTAUIBI B MAJEHbKOW BOPOHKE C BKJIAQJBIIIEM,
MPOMBIBAIOT HMX 2-3 KalIAMU XOJOJHOTO CHOUPTAa M CyIIaT MEXAYy JUCTaMH
buabTpOBaTHEHOM OyMaru.

OmneiT 5. B3anMoaeiicTBHe alleTOHA € CYJIb(UTOM HATPHUS



Martepuansl: aneToH (YUCTBINA), CynbPUT HATpus (CyXoe BELIECTBO), CEpHas
kucnora (0,1-0,2 u), pactBop peHonTanenHa.

0,1 T TBepaOrO Cynb(pUTA HATPUS PACTBOPUTH B MUHUMAIBHOM KOJHYECTBE BOJIBI
1 100aBuTh | Karumo pacTBopa GeHoN(PTaIEHHA; ECITH MOSBIISETCS PO30Bas OKpacka, TO
€ YHHYTOXKAIOT, OCTOPOXXKHO J00aBJsis HECKOJBbKO Kamenb (0e3 Hu30bITKA)
pa30aBICHHON KUCIIOTHI.

B apyryro mnpoOupky mnomemaror 1 wmi Boasl M | Kamimo pacTBopa
denondranenna. 3aremM BHOCAT B 00e poOupku mo 1-2 xamau ameroHa. MIHTEHCUBHOE
MOKPACHEHUE KHUAKOCTH, T.€. MOSBICHUE TUIPOKCUIBHBIX HOHOB, HA0JIOIA€TCs JIMIIb B
CMECH, cofiepKaieit CyabGUT HaTPUsl.

OnbiT 6. B3aumopaeiicTBe O€H30MHOI0 ajbJAeruaa Cco HIeJ0YbI0 (peakius
Kannnnapo-Tumenko)

Martepuanbl: OEH30MHBIN albETUA, TUAPOKCU Kalus (CBEKENPUTOTOBIICHHBIN
10%-Hb1i COUPTOBOM PACTBOP), TUXPOMAT KaJIUS B IIOPOLLKE.

JIns OpuUroTOBJEHWS CHUPTOBOIO pacTBOpa IIEJIOYM CMEIIMBAaIOT 1 M
KOHILICHTPHUPOBAHHOTO pPacTBOpa THAPOKCHAA Kaimusg ¢ 4 MIJI STAIOBOIO CIUPTA
(pextudukara).

A. K 1 mn OeHzanpieruga M00aBISIIOT MPU BCTPSXUBAHUU S5 MIT CHUPTOBOTO
pactBopa mienoun. CMech pasorpeBaercsi M OBICTPO 3aTBepjeBaeT (BbLIEISETCA
00JIbI1I0€ KOJIMYECTBO KPUCTANIOB OCH30MHOKUCIIOro Kanus). Kpucramisl oTcachiBatoT
B BOPOHKE CO CTEKJISHHBIM BKJAJBIINIEM, OTKUMAIOT, TMEPEHOCAT B MNPOOUPKY U
npuiauBaroT 4-5 mit BoJibl. [1pu BCTpsXMBaHUU KPUCTAILIBI TOJIHOCTBIO pacTBOPsitOTCS. K
pacTBopy A00aBisit0oT 1 Mi1 pa30aBiIEHHON COJSHOM KHCIOTHI; 00pa3yeTcsi 0CaoK
OEH30MHOI KUCIIOTHI.

b. ®unbTpar, MONyYEHHBIM NPU OTIEICHUU KPUCTAIIOB OEH30HHOKHCIIOTO
Kaliis, TIEpPeIMBAlOT B MPOOMPKY W HArPEBAIOT Ha KUIIAIIEH BOJSHOM OaHe [0
HCTIapeHus OOJIbIIIeH YaCTU CIIUPTA.

K vactu ocrarka, uMeromero 3amax OEH3WJIOBOTO CHUPTa, A00ABISIIOT 1-2 M
BOJIbI, HEMHOIO IMXpoMaTa Kajlus W | M KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTHI.
Cmech HarpeBalOT W OTMEUYAIOT TMOSIBJICHUE XAapaKTEPHOTO 3araxa MCXOJHOIO
anpaeruga. K ocraBmieiicss dacth OEH3WUJIOBOTO CHHPTa OCTOPOXKHO, TO KaruisM,
N00aBIAIOT 2 MJI KOHIEHTPHUPOBAHHOW CEpPHOM KHCIOTHI W HArpeBalOT CMECh.
HabGnrogaeTcst xapaktepHoe 11 OEH3UIIOBOTO CIIUPTA OCMOJICHHUE.

[1I. KauecTBeHHBIE peakuun

OnbiT 7. BoccraHoBjieHMe ajiberujiamMm coeAMHeHHH cepedOpa (mpoda
TosieHca)

Marepuanbl: GpopMambAeTul, aleTaabAeru ]l (MOTyYEHHBIN B OMBITE 2), pacTBOP
HUTpaTa cepedpa, pacTBOp aMMHaKa, pa30aBICHHBIA BOJHBIM PACTBOP IIEIOYH.



[IpenBapuTenbHO TOTOBIAT aMMHUAYHBIA PACTBOP OKcHIa cepedpa, 100aBsis K 4-
5 Mn pactBopa HHTpara cepeOpa pa30aBICHHBI BOAHBIA aMMHAK IO KarlisgM 0
pacTBOpPEHHS MEPBOHAYATIHLHO 00pa3yIOIerocs 0CaaKa.

PactBop anpaermpa HamuparoT (o 1 mu1) B JBe MPOOUPKH W JOOABISIOT B
KKyl NpoOUpKy 1Mo 1 MJI CBEXENPUTOTOBJIEHHOTO aMMHAYHOI'O pacTBOpa OKCHIA
cepeOpa. B onHy u3 nmpoOupok 100aBistoT eme 2-3 KarmiM pa30aBlIEHHOTO pacTBopa
menoyn. BeTpsixHyB mpoOUpKH, CTABSIT UX B IIITATHB.

OtMmeuaroT, B Kakoi MpoOupKe m3MeHeHrne Habmomaercs pansiie. Ecim cepedpo
HE BBIICIISCTCS, TO HAPEBAIOT MPOOUPKH C KUIKOCTHIO HECKOJIBKO MUHYT Ha BOJSHOMN
6ane 10 50-60°C.

UtoOBbl MONYYUTh OCAOK cepebpa B BHUJIE 3E€PKAIBHOIO CJIOS Ha CTEHKax
npoOUpKHU, TMepes MPOBEJCHUEM OIbITa CIEAYeT THIATeIbHO BBIMBITH MPOOUPKY
TOPS'YUM PACTBOPOM IIETIOYU U 3aTEM OIMOJIOCHYTh TUCTUIIMPOBAHHON BOJIOH.

[To okoHyaHUM pabOTHI ¢ aMMHUAYHBIM PACTBOPOM OKHCH cepedpa HEOOXOIUMO
cpa3y XK€ BBIMBITH MOCYJly, HaxXOAMWBIIYIOCS B paboTe, a 0Opa30BaBIIMECS OCAJIKU U
HaJIEThl HA CTEHKAX PACTBOPUTH B pa30aBIECHHON a30THOW KUCIIOTE.

OmnpiT 8. BoccTaHOBJIeHHE AJIbAETHIAAMH COeTUHEHHU IBYXBAJEHTHON Meau
Marepuansl: GpopManbaeru, anetaibaeru/ (MMoJIyUYeHHBIH B ONBITE 2), CyJbdaT
menu (II), pazbaBneHHBIN BOAHBIM PacTBOP IIEIOYH.

K 1 mn uccnenyemoro anpaeruaa noo6asistor 0,5 M1 paz0aBIeHHOrO pacTBOpa
IeJIOYM M 3aTe€M MO KalulsiM pacTBOp cylbdata Meau 10 oOpa3oBaHMs OCaKa.
[TonyyeHHy10 cMeCh HAarpeBarOT 10 Havasla KUIMIEHUS, IPU 3TOM OCaJOK U3MEHSET CBOIO
OKpAacKy.

OnebIT 9. Peakuus ajabaernaoB ¢ peaktuBom DejinHra
Marepuansl: GpopManbAerul, aleTaabAeru]l (MOTyYEeHHBIN B OMBITE 2), pacTBOP
cynbdara meau(Il), menoyHoit pacTBOp CETHETOBOM COJIH.

ANbJIETUZIBI  JKUPHOTO psila BOCCTAHABJIMBAIOT JIBYXBAJIGHTHYIO MeEIb B
OJIHOBAJICHTHYI0. B KadecTBe peakTuBa, COAEPXKAIIETO HOHBI MEAH, MPUMEHSIOT
peaktuB ®Denunra. PeaktuB @DenwHra rOTOBAT TEpea yHoOTpeOICeHWEM, CMEIIMBas
pacTBOp cyib(dara Meau U MIEIOYHOM PacTBOP CETHETOBOW COJM (KalnMeBO-HATpUEBAs
COJIb BUHHOW KHUCJIOTBHI).

B npobupke rotoBsat peaktu denuHra, cauBas 1Mo 1 MJI UCXOJHBIX PacTBOPOB
(pacTBOp cyibdaTa Mead U IIETOYHOM PACTBOP CETHETOBOM COJIM), U MPHUOABIISIOT
HECKOJIBKO Kallelib pacTBOpa MCCIIEIyeMOro BellecTBa. BEpXHIOI0 4acTh COJEPKUMOTO
NpoOMPKU HArpeBarOT B IUIAMEHU TOPEJIKM JO Hadajla KUIEHUS W HaOIIoaaroT
nosiBjeHue ocaaka okcuaa meau (I).

[TapannensHO MPOBOAST PEAKIMIO C OCH3AIBIACTHIOM, OTMEUYAIOT OTIMYUS OT
anu(paTUISCKUX AJTbJICTHIOB.



OneiT 10. Peakuus aapaeruioB ¢ GyKCHHCEPHUCTON KHCJIOTOH (peakuus
ndpa)

Matepuansl: aleTroH, aueTanbaeru] (MOJy4eHHbId B omblTax 1, 2),
(dopManbaerua, pacTBop PyKCUHCEPHUCTON KUCIIOTHI.

QDYKCUHCEPHUCTYIO KUCIOTY TOTOBAT, Iporyckas okcua cepsl (IV) uepes 0,1%-
HBII pacTBOp (PyKCHHA 10 00ECIIBEUNBAHUSI.

K 1 mn mpo3pauHoro OecrBeTHOro pacTBOpa (PYKCHHCEPHUCTONW KHCIIOTHI
I00aBJISIIOT HECKOJBKO Kalleldb BOJHOTO pacTBOpa HCCIeAyeMoro ampaeruna. Yepes
HEKOTOPOE BpeMs MOSBISAETCS OKpacka, OTMEYAIOT €€ OTTEHOK. 3aTéM B IPOOHPKY
no6apiasatoT 0,5 M KOHIEHTPUPOBAHHOM COJITHOW (Wi pa30aBJICHHOW CEpHOM)
KHCJIOTBI U CHOBA OTMEYAIOT U3MEHEHUS OKpPacKu — cpasy win yepe3 5-10 MuHyT.

OneiT 11. O0pa3zoBanue iogogopmMa U3 aabAerui0B U KETOHOB
Marepuansl: alieToH, aneranbaeru (MoJyuYeHHbIH B onbITax 1, 2), pacTBop Hojaa
B MOAM/I€ KaJHsl, pACTBOP TMAPOKCH 1A HATPHSI.

[Tosyuenue HonodopMa BO3MOXKHO U3 ajJbJAETUAOB U KETOHOB, B MOJIEKYJax
KoTopbix coaepxkurcsa rpynna CH;—CO—. BcenencrBue HUYTOXKHONW PacTBOPUMOCTH
nonodopma B BOAE 3Ta peakiis OYEHb YYBCTBUTEIbHA U TO3BOJISET, HAIpPUMED,
0oOHapyX)uTh cosepkanue B Boje 0,04% aneroHa.

Ota peakuusi B KIMHUYECKUX JabopaTopusix Has3biBaeTcsi npobOoi Jlubena wu
MIPUMEHSETCA JUIsl OTKPBITHS alleTOHA B MOYE.

BwmecTto pacTBOpOB anbAETUI0B U alleTOHA, OJYYEHHBIX B IPEABIIYIIUX OIMbITAX,
MOHO IPUMEHATH pacTBOPHI 1-2 Karenab YUCTHIX BEUIECTB - AllETOHA, alleTalbAETH/A, a
Takke popmanuna - B 1-2 MJ1 BOJIBI.

B npo6upky nmomemaror 1 kKarmmo pacTBopa ojia B HOIUIAE Kalusd U JT0OaBIISIOT
noutu A0 obecuseunBanus no kKamiaMm 10%-Hbld pacTBOp ruapokcuna Hatpusa. K
00€CLIBEUEHHOMY pPacTBOpPY [I00aBIsAOT 1 Kamio KapOOHWUIBHOTO coeAuHeHus. B
HEKOTOPBIX pacTBOpax HEMEJIEHHO W 0e3 HarpeBaHus (WM OT TEIUJIOTHl PYK)
00pa3zyeTcsi TMMOHHO-KEJIThIA 0CaJI0K Hogo(opMa C XapaKTEPHBIM 3aIaXoM.

OnbiT 12. Peakuus anbaernioB 1 KETOHOB C HUTPONPYCCHIOM HATPUS
Marepuainsl: aleToH, aleTalbIerul, BOAHBIM pacTBOp HUTPONpPYyCCUAA HATPHS,
pacTBOp THAPOKCHUIA HATPHS, JIeAsTHAS YKCYCHAs! KUCIIOTA.

Peakuus HocuT Ha3BaHue MPoObI Jlerans u mpuMeHseTcsl B KIIMHUYECKUX
Ja00paTOpHUsX HApsLYy C oa0(popMHOM TPOOOH JIJIsi OTKPBITHS alleTOHA B MOYe.

B npucyrcrBun mutpomnpyccuaa Hatpusi Na[Fe(CN)sNO] anbaeruibl 1 KETOHBI,
colepKale B MOJIEKyJe aKTHBHYIO METHJICHOBYIO TPYMIy, Jal0T COCIUHEHHS,
OKpAIIICHHBIE YaIlle BCETO B KPACHO-(PHOJIETOBBIIA 1IBET.



B npo6upky HanuBaroT 1 Mi1 Boabl U 2-3 Karid UCCIEAYEeMOro BEIECTBa, 3aTeM
nob6asisaoT 1 mi1 5%-HOro BOJHOrO pacTBOpa HUTPOIpPYCCHIA HATPUsl U HECKOJBKO
kanesnb 30%-Horo pactBopa ruApokcuaa HaTpus. Uepe3 HENpPOAOHKUTEIBHOE BpeEMS,
1ocj€ BO3HUKHOBEHMs JIETKOTO OKpalllMBaHWA, A00aBISIIOT 1-2 Kamm JeasHOU
YKCYCHON KucinoTel. KpacHas WM cHHAS OKpacka YKas3blBa€T Ha IHPUCYTCTBHE
METHJIKETOHA WU aJIbJIeTH/Ia.
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1.

6.

IMpunoxenue 2

OueHouyHbIe MaTepHuAaJIbl 1151 POBeeHUs TeKyIeil ¥ MPOMEeKYTOYHOM aTTecTalMi

TekylMid KOHTPOJIb YCIIEBAEMOCTH

4 cemecTp
1 moayanb

Kontpoabnas padora Nel
«HoMmeHK1aTypa ¥ H30MepHsi OPraHUYeCKHUX COCAMHECHUN»
Ilpumep

Hamummre ctpyktypHble (OpPMYJIBI CISAYIOIIUX COSIWHEHHH M HA30BUTE HUX IIO
palMOHAIBHOM HOMEHKJIAType:

a) 4-0y THII-4-M30TIPONMITeITeH-2-UH-5;

6) 3,4-nuMeTHI-5-heHmImeHTeH- 1.

Hanumure ctpykTypHble (OpMYJbl CIEAYIOIIMX COSIUHEHUNM M HA30BUTE HX IO
HoMeHknatype [UPAC:

a) N30 PONWIHEONEHTUII-mpem-NIeHTUIIMETaH;

6) 6mop-0Oy TMIIHEONIEHTUIIITUIINICHMETaH.

Hasosute coeqnHeHus:

CH, cHy
a) CICH;~CHBr—C—OH 8) CHyCH=C—CH-C_
CH, CH-CH, H

CH

3

a) [Ins coequnenus a u3 3anaHus 3 cocTaBbTe (GOPMYJIbI FHAHTUOMEPOB, HA30BUTE
ux 1o R,S-HomeHnkiarype.
0) [ns coequnenus 6 U3 3aanus 3 cocTaBbTe POPMYIIBI TPEX CTPYKTYPHBIX
M30MEpOB, Ha30BUTE UX 10 HOMeHKIatype [UPAC.
B) HazoBute coequHenne ¢ yueToM ero KoH(QUryparuu:
CHC  CHNH,
C=cC

/ \
HOH,C CH,

KakoBo BiMsSHHE 3aMeCTUTENEH HA PaCHpPEACIICHUE JJIEKTPOHHOW IIJIOTHOCTH B
YIJIEBOJOPOIHOM PAJUKAJE CICAYIOMMNX COCTUHECHUM:

a) HC=C—CH=CH-NH, 6) CH;CH:CH—CHZ—C/\/
H
[Tokaxkute CMEIIeHNE MIEKTPOHHON TUIOTHOCTH C TIOMOIIBIO CTPEIIOK.
B compsykeHHBIX CHUCTEMax IMOKWKHUTE paclpeneiieHue JJICKTPOHHOW IUIOTHOCTH
Ha0OPOM PE30HAHCHBIX CTPYKTYP.
Omnennre XxapakTep 3aMeCTUTENS (IEKTPOHOIOHOP, SIEKTPOHO-AKIIETITOP)

Pacnionoxure qacTUlbI B TOPAAKC YMCHBIICHHUA UX CcTaOMIBHOCTH:



@CHZ—EHZ CH; CH-CHy CH, @éH—CHZ—CH3

JlaiiTe 0OBbsICHEHUS.

3axaHus I KOHTPOJIS 10 TeMe
«Ilosry4yeHue 1 CBOCTBA AJIKAHOB, AJIKEHOB, AJIKAIHCHOB, AIKUHOB)
Ilpumep

1. [losyunTe ajiKeHBI U3 CAEAYIOMMNX COCTUHEHUM:
a) 2-0pomOyTaH
0) OyTuH-2
B) 2-MeTuiI- | -aTunnponuicyibdar
r) 2,5-TMMETUIIUKIOreKCaHOI
Hanumwre ypaBHEHUs peakUuid U YKOKHUTE UX YCIOBUA.

2. Hanummmre ypaBHEHUs peakUuid yKa3aHHBIX HUXKE MIPOLECCOB IS 2-METUIIPOIIEHA!
a) OKHMCJICHHE KMCJIBIM PACTBOPOM IEPMAHTaHATA KAJIHS
0) XJIOpUpPOBAaHUE B BOJAHOM PacTBOpE
B) 3MIOKCHUIUPOBAHNE
r) rupodpomMupoBanue B HenoyisipHOM pactBopuTtene (CCly)
1) B3aUMOJICHCTBHE C OPOMCYKIIMHUMHUJIOM
€) O30HMPOBAHUE U JANIbHENIIIEE BOCCTAHOBUTEIBHOE PACIIECIUIEHUE TPOIYKTa
030HUPOBAHUS
) TIOJIMMEPU3ALIUS
3) ruapaTanus
VYKaxkute ycioBHsI peakitii, rie 3T0 HE0OX0IMMO, U HA30BUTE MPOIYKTHI.

3. Coenunenune CsH;p mpu xaTtaquTU4YECKOM THUAPUPOBAHUU OOpa3zyeT 2-MeTUIIOYyTaH.
Ecou ke Ha HCXOZHOE COCIUHEHHE TIOJICMCTBOBATH OpPOMOBOJOPOJOM B
MPUCYTCTBUM MEPEKUCU U 3aTEM MOJTYUYECHHBIM MPOAYKT HArpeTh C METATUIMYECKUM
HaTpueM, To obOpasyercs 2,7-mumeruiokTaH. OmnpenenuTe CTPOEHUE COCIUHECHMS
CsHo 1 HanumuTe yKa3aHHbIE PEAKIIUU.

4. Hanummre MexaHU3M peaklMH SIKTPOPUIBHOTO MPUCOEAUHEHHs Opoma K 2-
METUI0yTEHY-2.

5. Peakiuu M.U. KonomamoBa, M.I'. Kyuepora, C.B. JlebeneBa, M./[. JInBOBa,
E.E. Baruepa, A.M. 3aiiueBa, A.E. ®aBopckoro u Ap. B XUMHUH YTIIEBOAOPOJIOB.
Posb pycckruX XMMHUKOB B Pa3BUTUH OPTAHUYECKON XUMHUH.

Moayab 1, py0exxHbIi KOHTPOJIb
Ilpumep

YACTD A. TecToBble 3a1aHusi ¢ BBIOOPOM OJHOTO OIPABUIHLHOTO OTBETA




IIpu svinonnenuu 3a0anuii 5mou yacmu 8 o1amnke omeemos Nel nod Homepom
gvinonnsemoco Bamwu 3aoanus (A1-A8) nocmasvme yugpy, komopas coomeemcmeyem
HOMepY 8blOPAHHO20 6aMU OMBEEMA.

Al. CoenuHeHmMe CH,
Ha3bIBAETCS CHy CH-CH-CH=CH-CH,
1) 3-metun-2->tunrekcen-4 CHs
2) 3, 4-nuMeTUITeNTeH-5
3) 4,5-nuMeTUArenTeH-2
4) 4-MeTHII-5-3TUIT€KCEH-2

A2. ITpouecc @umepa-Tpormma oTpaxkaeT cxema
1) nC + (n+1)H2 470°C, 250 atm CnH2n+z

2) nCO + 2n+1)H, —FC > C H, . + nH,0

Pd
3) CnHZn * HZ p, to CnH2n+2

Cr,0

4) CnHZn+2 - CnHZn + HZ

A3. JlekapOoKcUITUPOBaHUEM 3-METUIIOYTaHOATa HATPHUSI MOYKHO MOJTYYUTh
1) 2-meTrnOyTan
2) 2-MeTUInponeH
3) 2,5-aumeTHirekcan
4) 2-meTunnponaH

A4. CoenunenusiMu X; 1 X, B CXEM€E NPEBpaLICHUN

CH3-(|:=CH2 + HBr + Na X
CH, Ho, ?

ABJISIFOTCSL COOTBETCTBEHHO
1) 2-Opom-2-MeTUIIPOIIaH U OKTaH
2) 1-6pom -2-meTunnponas u 2,5-1MMEeTHITeKCaH
3) 2-O6pom-2-meTunnponas u 2,2,3,3-rerpaMeTunoyTaHn
4) 1-6pom-2-MeTUIIPOIIaH U OKTaH

AS. Coenunenusimu X; 1 X, B CXeMe IPEBpaICHUN
CHyCH-CHyCH; _ +Br, + KOH

CH, hv T C,HOH

X,

SBIISIIOTCSI COOTBETCTBEHHO

1) 2-Opom-2-meTunOyTaH U 2-MeTUn0yTeH- 1

2) 2-6poM -2-MeTHIIOyTaH U 2-MeTHII0yTeH-2
3) 1-6pom-2-meTHiIOyTaH U 2-MeTHI0yTeH- 1

4) 2-6poM-3-MeTunOyTaH U 2-MeTUIOyTEeH-2

A6. Hanbonee BepOosSTHBIM HHTEPMEANATOM B PEAKIIMU ANEKTPOPUIBHOTO
MPUCOEANHEHUS OPOMOBOIOPOIa K 2-MeTUIIOyTeHY-1 siBisieTcs



1) CHy CH-CH~CH,
cH,
2) CHyC—CH; CH,
CH,
3) CHy C—CH; CH,
CH,
4) CHy CH-CH-CH,
CH,
A’7. B pe3ysbrare 030HUpOBaHUs MEHTaAMeHa- 1,3 1 nmociaeayonero
BOCCTAaHOBUTEIBHOTO PACIIEIUICHUS 030HH 12 00Pa3yIOTCs
1) yKCyCHBIN anbaerul, yriaekuciblii ra3 v MIHOKCaIb
2) yKCyCHas KHCIIOTa, [11aBeJIeBasi KUCI0Ta U MypaBbUHAs KHCIIOTa
3) aTaHajb, METaHaJIb U TaHHAJIb
4) okcun yraepona (IV), stananb u 3TaHauaib

A8. Hanbosee BEpOATHBIM MPOYKTOM IIEKTPODUIBLHOTO THAPOOPOMUPOBAHHUS
u3onpena npu t=+80°C sBisieTcs
1) 3-6pom-2-meTunOyTeH-1
2) 4-6pom-3-MeTunoyTeH- 1
3) 1-6pom-2-meTunOyTeH-2
4) 1-6pom-3-MeTunoyTeH-2
YACTD B. 3apanus ¢ KpaTKuM OTBETOM

B 3a0anusx B1-B2 na ycmanognenue coomsemcmasus sanuuiume 6 maonuyy 6yKewl
8b1OpanHbIX Bamu omeemos, a 3amem ROJIYUUSULYIOCS NOCIE008AMENbHOCHb OYKE
nepenecume 8 oa1ank omeemos Nel. (bykevl 6 omeeme Mo2ym noemopsamuscsi)

Bl. YcranoBuTe COOTBETCTBUE MEXKAY MPEBPALIECHUEM U €M0 MEXAHU3MOM.

[TPEBPAIIIEHUE (¢ MEXAHUNU3M
1) CHyCH=CH, + Cl, ——— A) A
500°C E
2) CHyCH=CH, + Cl, ——— B) AN
3) CHyCH=CH, + H5 —°2R o B) Ar
HZOZ
4) CHyCH=CH, + HBr —*2— I Sg
M) Sx
E) Sk
B2. YcraHoBuTE COOTBETCTBHE MEXIY MPOIIECCOM M €r0 HanboJiee BEPOSITHBIM
MPOAYKTOM.
ITPOLIECC IMTPOAYKT
1) cBOoOGOIHOpAIMKATBHOE OPOMHUPOBAHUE MTPOIIAHA A) 2-6pommnporieH
2) cBOOOAHOpAIUKATIEHOE THIPOOPOMUPOBAHHE TPOTICHA b) 1,2-qubpommpornan
3) cBoOOAHOpAIMKATIEHOE OpOMUpPOBaHUE TPOIIEHA B) 1-6pommpornien
4) snexTpoduIbHOE THIPOOPOMUPOBAHHE MTPONICHA I') 3-6pommponen

J1) 1-6pommponan
E) 2-6pommnpomnan

YACTD C. 3aganus ¢ pa3BepHYTHIM OTBETOM




na 3anucu omeemog K 3a0aHuI0 Mot Yacmu UCHoab3ytime O1auK omeemos Ne2.

3anuwume chavana Homep 3a0anHus, a 3amem noanoe peuwenue. Omeemul
3anucvleatime yemko u pazoopuueo.

C1. HanumuTe MeXaHU3M peakuu aJUTILHOTO XJIOpUpOBaHUs OyTeHa-2.



4.

Kontpoabnas padora Ne2
«XHMHYeCKHe CBOMCTBA aTM(pPpaTHYECKHUX YIJIEBOJIOPOI0B»
Ilpumep
[TomyuunTe aKeHbI U3 CAEAYIOMNX COCIUHEHUM:
a) 2-MeTWINEHTaHOI-3
0) 2-MeTuI0yTaH
B) 2,3-1u6pomMOyTaH
HanuimuTe ypaBHeHHs peakiUil U YKaKUTE UX YCIIOBUSI.
HanummTe ypaBHeHHs peakifil yKa3aHHbIX HUXKE ITPOLIECCOB ISl 2-MeTUN0yTeHa-2:
a) TUApaTanus
0) ruApoOpOMUPOBAHHUE B IPUCYTCTBUU MTEPOKCHUIA BOIOPOIA
B) TUIIOTaJIOTEHUPOBAHUE
r) XJIopupoBanue B razoBoii aze (T=500°C)
1) OKHCJICHHE HEUTPAIbHBIM BOJHBIM PACTBOPOM II€pMaHraHaTa Kajaus IpH
temreparype 0°C
€) 030HMPOBAHUE U JANIbHENIIIEE BOCCTAHOBUTEIBHOE PACIIEIUIEHUE TPOIYKTa
030HUPOBAHUS
) TUAPOXJIOpUpoBaHKe B HenosipHoM pactBopurenie (CCly)
3) OKUCJICHUE KHCIIBIM PACTBOPOM IIEPMaHraHaTa Kajaus IPU HarpeBaHUU.
VYKakuTe yCcloBUs PeaKIHil, 1€ 3T0 HEOOXOJUMO, U HA30BUTE MPOTYKTHI.
Hanumvte ypaBHEHUsI peakuii CIEAYOIUX NPEeBPaAICHUN:
a) nponuH-1+ 2Br, ——
6) 6ytun-2 + H,0 1951
B) 6yTuH-1 + NaNHZ&
r) aTuH + Ag(NH,),0H —° =
f) 6ytnx-1 + HBr ROOR

e) neHTnH-2 + H, —PL
CI-CH,-CH=CH,

X) nponuH + CH Mgl

3) nponvH + C,HLi ——

n) 6yreH-1-wH-3 + TmMonb Br, — =
KOH

k) nponuH + C,H,OH T50°C. o

[IpuBenure mnpuMepsl peakuuid, HA3BaHHBIX HWMEHAMH pPYCCKHX XUMHKOB-
OpPTraHUKOB.



Kontpoabnasi padora Ne3
«XHMHYeCKHe CBOMCTBAa APOMATHYECKHUX YIJIEBOJIOPOI0B»
Ilpumep
1. HazoBure coennHeHus:
Br CH,

T
a) HO,S 6) CH,-C=C-CH B) H5CZQNH2
Br CH,
CH, HO CH,
(OO 0]
NO,

2. OcymectBure npeBpaiieHus. HazoBure Bce coequHeHUsA. Y Ka)KUTE YCIOBUSA

PEaKINN U UX THUIIBL.
+ BrCH,CH,CH, +S0, _ +HNO,, 11%
> A —_—

a) C4H;Br T Na b 12090
1)+ 0, +Cl,

O,N-C,H,-CH,

3. Pacnonoxute cruenyoomue COEAWHEHUS] B TOpsAKEe YObIBaHMS — JIETKOCTHU
OpOMUPOBAHMUS:
a) OpoMOeH30.1; 0) aHUIIKMH; B) OEH30I1; T) HUTPOOEH30J; 1) TOJIYOJI;
¢) OeH30lHAas KUCITOTA.
Hamummre ypaBHenus peakiuid. Jlaiite oobsicHenus. J{s 6€H30MHOM KUCIOTHI
HAIMUIIUTE MEXaHU3M PEAKIIUU OpOMUPOBaHUS, O0BSICHUTE OPUEHTUPYIOIICE
JeNCcTBHE KapOOKCUIILHOM TPYTIIIHI.

4. Ucxons u3 TrekcaHa, moJyunuTe dTUI(m-3TUI(EeHNIT)KETOH.

5. YuuThiBass ~ B3aMMHOE  BIIMSIHAE€  3aMECTUTENIEd  HAa  TEYCHHE  PEaKIMi
ANEKTPOUIBHOTO 3aMElIeHUs, a TakKe OCOOCHHOCTH CTPOCHHUS MOJICKYII,
HAIUIINUTE YPABHCHUSI XUMUUYECKUX PEAKIINN:

a) MOHOOPOMHUPOBAHUS N-METUITPUPEHUIIMETAHA;
0) HUTpOBaHUS B-aMUHOHA(TAINHA;
B) OpOMUPOBaHUS aHTpPALICHA.



Kontpoabnas padora Ne4
«XuMHUYecKHe CBOICTBA rajJ0reHNPoOU3BOIHBIX YIJI€BOA0OPOA0B»
Ilpumep
l. Hanumnre ypaBHeHUs peakuuid 2-Opom-2-MeTWiaOyTaHa CcoO  CIEIYHOUMMHU

peareHTamH:
a) BOJIHBIN pacTBOP IIETIOUH;
0) STUJIOBBIN CIUPT;
B) COIUPTOBOM PacTBOpP LIEIOYH;
r) Metantuo (B npucytctBuu NaOH 4 );
J) HATPHUIA;
€) IMMETUIIAMUH;
’K) alerar HaTpus,
3) 3TUJIAT HATPHUS B 3TAHOJIE, t;
1) HUTPUT cepeodpa;
K) metanoi (25°C).
HazoBute o6pasyrommuecs mpoayKThl. [1o kakoMy MpOTEKarOT 3TH peakiuu?

2. VKaxuTe, Kakoe U3 COCTUHCHUN — U300yTWIOPOMU WU mpem-0yTUI0pOMuI —
JACT OOJBIIMI BBIXO/ MPOAYKTA 3aMEIICHUS B YCIOBUSIX OMMOJICKYJISIPHOM PEaKIIUH.
[IpuBequTe MeXaHM3M peakiuu Ha J0O0OM KOHKpeTHOM mnpumepe. Jlaiite
OOBSICHEHHUSI.

3. Cunenyromue COEIMHEHMS PACIONOXKUTE B IOPSJAKE YBEJIWYEHUS PEaKIIMOHHON
CHOCOOHOCTH B pE€aKIMSIX HYKJI€O(UIBHOIO 3aMEILIEHUs], IPOTEKAIOUINX 10 MOHOMO-
nekynsapaoMmy mexanusmy: a) CH;CHBrCHj;; 6) CH3CH,CH,Br; 8) CH,=CH-CH,Br;
r) (CH3);CBr. laiite 00bsicHEHUS.

4. Tlpenckaxkxute TJaBHBIA MPOIYKT peakuuu 2-OpoMIeHTaHa CcO CHUPTOBBIM

pacTBOpPOM I1ieIouu npu HarpeBaHuu. [1o kakoMy MeXaHH3My MPOTEKACT PEaKIIUs?
JlaiiTe 0OBSICHEHUS.

MonayJb 2, py0eKHbIi KOHTPOJIb
Ilpumep

YACTD A. TecToBbl€ 33J1aHUS C BLIDOPOM OJIHOTO MTPABUILHOTO OTBETA

Ilpu evinonnenuu 3a0anuti 5moti yacmu 8 danke omeemos Nel noo Homepom
gvinonnsemo2o Bavu 3aoanus (A1-A8) nocmasvme yugpy, komopas coomeemcmeayem
HOMepY 8blOPAHHO20 8AMU OMBEMA.

H,C=C—CH-CH-OH

Al. Coeqnnenue .
CH,Br CH,

Ha3bIBACTCS
1) 2,4-numeTun-3-6pomOyTen-1-om-4
2) 3-6pom-2,4-numeTunoyTes-1-o1-4



3) 2-6pom-1,3-mumeTnnoyTeH-3-oiu-1
4) 3-6pom-4-MeTunmneHTeH-4-0J1-2

A2. bBuMosexkynspHOMY MEXaHU3MY HYKJICO(PHIBHOTO 3aMEIICHHS He
ONaronpusITCTByeT
1) cribHBIN HyKJI€O(PHIT
2) cTepUYECKU AOCTYIIHBIN 3JEKTPOHOIe(DULIUTHBIN HEHTP cyOcTpara
3) nonsApHBINA NPOTOHHBIM PACTBOPUTEIH
4) nossipHBIN aPOTOHHBIN PACTBOPUTEIID

A3. Psj1, B KOTOPOM peareHThl PacIoIOXKCHBI B MOPSIKE YBEIHUCHHSI
HYKJICO(PUITHHOCTH
1) H,O; HO; CH;0; S*
2) S*; CH;07; HO; H,O
3) H,O; CH;0; HO"; S*
4) HO"; CH307; S*; H,O

A4. CoennHenneM X, B CXe€Me NPEBPALLIECHUI

CH;CH-CH;CH, _ KOH KMnO,

Br CH.OH, . 1 "H,0,0C  “2
SIBJISICTCS
1) 6yten-2

2) sTaHOBas KUCJIOTA
3) 6yranon-2
4) Oyrananon-2,3

AS. OcHOBHBIEC CBOMCTBA OpOMM/Ia STUIIMATrHUS IPOSIBIISIIOTCS TIPU €TI0 B3aUMOJICHCTBUU

C
1) aTanoNIOM
2) sTaHaiemM
3) oxkcuaom yriaeposa (IV)
4) nponaHOHOM

A6. JIns pa3nudeHus MEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX CITUPTOB HUCITOIB3YIOT
peakiuto (mpooy)
1) dxoHca
2) Henwnxe
3) JIykaca
4) BunpsimcoHna

A7. JIns nosty4eHusi apOMaTUYECKUX KETOHOB U3 (DEHOJIOB UCTIOIB3YIOT
1) peakuuio ¢ XJOpaHTUAPUIAMU KAPOOHOBBIX KUCIIOT
2) peakuuto Kisiiizena
3) neperpynnupoBky ®puca
4) peakuuto Pelimepa-Tumana

A8. Hanbonee 3¢ heKTHBHBIM MPOMBIIIIIEHHBIM CIIOCOOOM MOTy4YeHus heHona
SIBJISICTCS



1) KyMOnBHBI

2) crunaBieHue Cyab(OHATOB CO LIEI0YaMU
3) ruapoIIU3 apUIIrajJoreHHU10B

4) ruzipon3 coyeil AMa3oHuUs

YACTD B. 3aganus ¢ KpaTKUM OTBETOM

B 3a0anuu Bl na ycmanoénenue coomsemcemaus 3anuwiume 8 maoauyy 0ykevl
8vlOpannvix Bamu omeemos, a 3amem NOJIYYUSULYIOCS NOCIEe008AMENbHOCb OYKE
nepenecume 8 bnank omeemog Nel. (bykevi 6 omeeme mozym nosmopsamscs)

B1. YcranoBute cOOTBETCTBHE MCKAY pCarCHTaMi U IIPOAYKTAMH UX BBaHMO,Z[CfICTBH}I.

PEAT'EHTbBI IMTPOAYKTHBI
Br H,0 A) aHH30
1.CHy CHZ_E;CH3 + G,H;0H B) n-runpokcuben3oscyibhoHOBast KHCIIOTa
3
OCH,
2.CH3—CH2—¢—CH3 FH —2 - B) 2-meTunn-2-3TokcnOyTaH
CH, I') 2-meTunOyTeH-2
3 @ OH + (CH,),50, 120t J1) 2-ifon-2-MeTniOyTaH 1 MeTaHoN
E) 2-meTunbyranon-2 u iogMeTan
Br
4.CHyCHy C—CH, + C,H,0H 23"~
CH,§

Omeemom k 3a0anuto B2 sensemcs nocredosamenvhocms 0yKe. 3anuuiume
8blOpaHHble OYKEbL 8 AasUmMHOM NOpsoKe 8 O1aHK omeemos Nel.

B2. /Ins peakuuii, pOTEKAOMHKX [0 MOHOMOJIEKYJISIPHOMY MEXaHU3MY
HYKJI€0(UIBHOTO 3aMEILLEHUS, XapAKTEPHO:
A) CKOpOCTb peakiiy OIpeeseTcsi KOHUEHTpaluren cyocTpara 1 KOHIIEHTpaluen
peareHTa
B) ckopocTh peakuuu onpezaensercs ToIbKO KOHIIEHTpaluen cyocrpara

B) Hanu4ue noaspHOro ampoOTOHHOIO PACTBOPUTES

I') Hanu4Ke NOASIPHOro MPOTOHHOTO PACTBOPUTENS

J1) Hanm4yue HenoJIIPHOTO alPOTOHHOT'O PACTBOPUTEIS

E) BansaenoBckoe obpaiieHue

) 3TO CHHXPOHHBIN OJJTHOCTAAUIHBIN TTPOLIECC

3) oOpa3oBaHKe YCTOMYMBOrO MHTEPMEINATa HA CKOPOCTHIMMUTUPYIOIIEH cTaiuu

Otser: (3anumuTe OyKBBI B alI()aBUTHOM MOPSIAKE)

YACTD C. 3amanus ¢ pa3BEpHYTHIM OTBETOM




na 3anucu omeemog K 3a0aHuI0 Mot Yacmu UCHoab3ytime O1auK omeemos Ne2.

3anuwume chavana Homep 3a0anHus, a 3amem noanoe peuwenue. Omeemul
3anucvleatime yemko u pazoopuueo.

C1. Hanmmmte ypaBHEHUS peaKIuii, TO3BOJISIONIUX OCYIIECTBUTH CICAYIOITNE

MIPEeBPALICHHUS:
BrCH,-CH=CH, _
1. CH,cOCL coz,
2. AlCL,, to

FI[C HCO6XOI[I/IMO, YKAXXUTC YCIIOBUA HpeBpaHIGHI/II‘/’I, HAa30BHUTC OPIraHUYCCKHC
COCOIMHCHU.



S cemectp
Tekymii KOHTPOJIb YCIIEBAeMOCTH

KonrpouabHasi padora Nel
«KapOoHuIbHBIE COeIMHEHU»
Iipumep
1. Hazoute coennnenus no Homenknarype NIOITAK:

N [ .
8) H,C=CH-CHyC-CH, 4) CLC-CH=0

NO,
a) H;@ﬁ@ a) QCH=O
0

2. OcCylleCTBUTE MPEBPALICHUS:
a) Agédi — CHy CHy C~CHy =— Aééei

" 0]
%NHN l +LiAlH,

56304 |
3) cro, NaHsO, ML
CHy CH-CH7 OH o0 ™ -+ o TR !

CH,

HazoBure Bce COCIMNHCHMUS.

3. OcyluecTBUTE MIPEBPAILEHUS, YKAKUTE UX YCIOBHs, HA30BUTE BCE COCAUHEHHS.
CH_,‘—CHZ—CH—CH3 —_— CH3—CH2—C=N—OH
| |
Br CH,

4. Vkaxurte pe3ysbTaT NpeBpallCHUS:

NaOH
CHyCH=0 + CHyCHyC—CH, — >

HazoBute Bce COCANMHCHM A, HAITMIIHUTC MCXAHU3M 3TOI'O IPEBpPAIICHUA.

Konrpoabnas padora Ne2
«Kap0oHOBBIE KHCJIOTHI U MX IPOU3BOIHbIEC»
Ilpumep

1. OxapakTepusyiiTe BIHMSHUE 3aMECTUTENIEH Ha KHUCJIOTHBIE CBOWCTBA 3aMEIIEHHBIX
OCH30MHBIX KUCJIOT. Pacmosio:KuTe Ciaenyronuye KUCIOThHI B MOPSIIKE BO3PACTaHUS HX
KHCJIOTHOCTH: TepedTanaeBas KHCIOTa, n-THAPOKCUOCH30MHAs KHCIIOTa, OSH30MHAas
KHCIIOTa, K-HUTpOOEH30MHass  kucinoTa. JlaiitTe  OOBsICHEHHWE  MOIYy4YEHHOU

3aKOHOMEPHOCTH C TOUKHU 3PEHUS JICKTPOHHBIX CMEIIICHUI.
2. OcCyllIeCcTBUTE CIAEAYIONUINE TPEBPAIICHNUS:

BpOMG)TaH — IIPOIIaHOBAas KHUCJIOTa — IMPOIaHOMIXJIOpHU I —> 3THIIIPOIIa-
HOAT — IporaHaMug — 3THIaMHUH.



Hanmmmre ypaBHEHUS peakiui, yKaXUTe yCIOBUSL.

3. Hammmmre ypaBHEHUS peakIuii MEXIy CICTYIONUMH pEareHTaMu: a) MpomaHoBas
KHCIIOTa ¥ THAPOKCHU] KabIns, 0) OEH30iHAs KUCJIOTA U BOJAHBIA PACTBOP aMMHUaKa,
B) KOpWUYHas KuciloTa W meHTaxjopun ¢ocdopa, ) akpuiaoBas KHCIOTa H
OpOMOBOJIOPO/I, /1) KPOTOHOBAsI KUCIOTA M 3TAHOJ B MPUCYTCTBUU KATATUTUYECKUX
KOJIMYECTB CEPHOM KHUCJIOTHI, €) N-3Tuialneramusi U JIUTHHATIOMUHUNUTUAPUII,
’K) aMHJI YKCYCHOM KHCIOTBI M okcull (ocdopa (V), 3) sHTapHas KHUCIOTa U
KapOOHAT HATpHs, W) MPONWIOEH30aT M BOJIHBIM PACTBOP THAPOKCHAA Kalus, K) -
TOJTYHJIOBAsI KUCJIOTA M KUCIIBIM pacTBOP TIEpMaHTaHaTa Kajus Py HarpeBaHUH.

4. Hanummure MeXaHHU3M PCaKIU 3TepI/I(1)I/IKaHI/II/I HpOHHOHOBOﬁ KHCJIIOTBI H
HU3O0IIPOIINIIOBOTO CIIUPTA.

Konrpoabnas padora Ne3
«¥YTr1eBoabl»
Ilpumep
1. Hanuimre cxembl 00pa3oBaHus BO3MOKHBIX BHYTPEHHUX ITUKITUYECKUX
noiyareTaneil (HUKIndecKux Gopm ¢ 6- U S-UJIEHHBIMU LIUKJIAMU) JUIs CIIEAYFOIINX
MOHOCaxapHi0B:
a) D-taino3a,
0) L-tano3a,
B) D-uno3a,
N3o00pa3ute cxemy TayTOMEPHOTO PAaBHOBECHS B PaCTBOPE MOHOCAaXapuja.

2. Ilpenyoxkute cXembl MIPEBPAIICHHUS:
a) — D-kcuno3a B B D-ryno3sy,
- L-anno3a B L-pu6o3y,
0) — L-Tano3a B L-nukco3y,
- D-apabuno3a B D-maHHO3Yy,
B) — D-sputpo3za B D-apabuno3y,
- L-xcunosa B L-tpeo3y,
YKaxXuTe ycioBus BCEX MPOLIECCOB.

3. Hanmmmre ypaBHEHUS peakuil YKa3aHHBIX HMUKE€ MOHOCAXapUAOB CO CIEIYIOIUMU
COEIMHEHUSIMU: OpOMHas BOJa, a30THAsI KUCJIOTa, BOAOPO/I HA KaTaln3aTope,
TUAPOKCU]T AMaMMUHCEpeOpa, N30BITOK (PEeHMITHAPA3UHA, YKCYCHBIA aHTHIPUI,
METaHOJI B MPUCYTCTBUU XJIOPOBOAOPO/IA, XJIOPUCTHIN alleTUII, IHUAHOBOAOPO/I.

B kakoii hopme pearupyroT MOHOCaXapu bl B KaXKIOH peakiium’?

a) L-pu6o3a,

6) D-tano3a,

B) L-apabuno3a,

4. Hanumure GopMyJsibl IBYX AMCAXapUA0B — BOCCTAHABIMBAIOILLIETO U

HEBOCCTAHABJIMBAIOUICTO, KOTOPLIC MOT'YT OBITH IMOJIYYCHEI U3 CIICAYIOIIUX
MOHOCAaXapHuaoB:



a) a,D-ammonupano3sa u ,D-pubodypanosa,
0) B,L-anmpTponmpanosa u ,D-tanodypanosa,
B) a,D-manHOdypano3a u B,L-rymodypanosa,

Konrpoabnas padora Ne4
«A30TCOepKAINEOPTraHNYeCKUEe COeIMNHEHUsD»
Ilpumep

1. Pacnonoxxute B TOPSAKE YBEIMYEHUS OCHOBHOCTH CJEAYIOIIME COCIUHEHUS:
QHWIWH, N-METWIAHWIWH, AH-TOJYUJIWH, H-METOKCUAHWIWH, MPONWIAMHUH, #-
IIMaHOAHUJINH.

OTBeT 000CHYITE C TOUKHU 3PEHUSI JICKTPOHHBIX CMEIIICHUIA.
Kak npakTnyeckun MOXHO JJOKa3aTh OCHOBHOCTh aHWIMHA? Hanuimure ypaBHeHUs

COOTBETCTBYIOIIMX PEAKIUU.

2. Hanummre ypaBHEHUs CIACAYIOIIMUX PEaKnii: a) OEH3WIaMUH U KOHIICHTPUPOBaHHAs
CepHasi KUCIO0Ta; 0) U30MPONUIAMUH U HUTPUT HATPUS B CPENE COJSHOM KUCIOTHI;
B) aHWJIMH U XJIOPAHTUAPHU]T YKCYCHOW KUCIOThI B IPUCYTCTBUU TMIPOKCU]IA HATPUS,
') N-TOJIYUJUH U HUTPUT HATPUS B cpejie cepHOMl kucioThl, t=0°C; x) areTaHWINI U
HUTPYIOIIAsl CMECh; €) MNPOINUJIAaMUH U XJOpo(dOpM B MPUCYTCTBUU THUIAPOKCHIA
Kallis;, >K) JUATWIAMHUH ¥ HUTPUT HATPUSL B Cpelie COJITHOM KHCIIOTHI;

3) TPUATUIIAMUH U |-OpommponaH.

3. Hanummre cxembl NOJyuYeHUs] NPONWIAMUHA, UCXOAS U3 CIEAYIOIUX COSAMHEHUN:
a) mpomanon-1; 0) Il-mutpomnpoman; B) 1-Opommpomnan; r) TPOMEH; 1) aMuj
MPOMUOHOBOUN KUCJIOTHI.

4. BoccraHoBieHrue HUTpocoeauHennii 1o amuHoB. Pone H.H. 3uHuHa B pa3Butum

XUMHUHN a30TCOACPIKAIITNUX COCI[I/IHCHI/Iﬁ .

5. Ponb reTepoyHKIMOHABHBIX COEJUHEHMM B TIpolieccax KU3HEACATEIbHOCTH.

OCHOBBI 3I0pOBOTO 00pa3a KU3HHU.

Mopyasb 1, pyOe:xHBIH KOHTPOJIb

KapOonuniabHble coenuHenusi. Peakunu HyKkj1€0(puiIbHOTo
npucoeanHeHus. KapooHoBbIe KHCJI0TBI

YACTD A. TectoBbie 3a7aHus ¢ BBIOOPOM OJTHOTO MPABHJILHOTO OTBETA



IIpu svinonnenuu 3a0anuti 5mou yacmu 8 o1amnke omeemos Nel noo Homepom
gvinonnsemoco Bamwu 3aoanus (A1-A8) nocmasvme yugpy, komopas coomeemcmeyem
HOMepY 8blOPAHHO20 6aMU OMBEMA.

Al. Cucremarrnyeckoe Ha3BaHUE aMHIa AKPUIIOBOM KUCIOTHI:
1) aMu IPOTNIEHOBOM KUCIIOTHI,
2) nporneHamu,
3) aMMHOKapOOHUJIIATEH,
4) akpunaMu/I.

A2. Ilomyuenune anpaeruaoB no meroay ['arrepmana-Koxa orpaxaer cxema:

HCL, ALCL, _
1)H3C© + CO m H3C@CH—O

OH OH

2)@ + CHCl, — @CH:O
@c/’o H, —ooa% @CH—CH:O

3) - ! 125°C 2

4) @CEN + LiAlH, ;fl’:g—t“> @CH:O

A3. Peakuus anetanpaeruia ¢ [UaHOBOJAOPOIHON KUCIOTON IPOTEKAET B YCIOBUSAX:
1) KMCIOTHOrO Kataau3aTopa,
2) OCHOBHOIO KaTaju3aTopa,
3) KHCIIOTHOTO WJIK OCHOBHOTO KaTalu3aTopa,
4) He TpeOyeT JONMOJHUTENbHBIX YCIOBUH.

A4. BeibepuTe psizi, B KOTOPOM COEAMHEHUS PACTIOIOKEHbI B IOPSAIKE YMEHbBIIEHUS
KapOOHWJIBHOW aKTUBHOCTH:
1) CH3COCH3, CH3CH,COCH3, HCHO, CH3CH,CHO;
2) CH3COCH;, CH3CH,CHO, CH3;CH>COCH3, HCHO;
3) CH3CH,COCH3, CH3COCH3, CH3CH,CHO, HCHO;
4) HCHO, CH;CH,CHO, CH3;COCH3;, CH;CH,COCH3.

AS. AIeTOH pearupyer co BCEMHU COCAMHECHUSIMU psia:
1) NH,OH, H"; Cl,, NaOH; H,, Ni; Cu(OH),, t°;
2) NH,-NH,, H"; NaHSOj3; KCN; Cl,, NaOH;
3) Hz, Nl, [Ag(NHg)z]OH, to; NHz—NHZ, H+, PC15,
4) NHz—NHz, H+; KMIIO4, HzSO4, to; Clz, NaOH; CU.(OH)Q, t°.

A6. [Tpu B3auMoeliCTBUY IPONIAaHOHA U 3TaHAJs B MPUCYTCTBUU THIIPOKCH A KaJIHs C
HauOObIIIEH BEPOSATHOCTHIO 0OpasyeTcs:
1) 4-rugpOKCUTIEHTAaHOH-2,
2) 2-ruapoKcu-3-MeTuI0yTaHab,
3) 3-TUAPOKCUNIEHTAHOH-2,
4) 3-rupoKcu-3-MeTUIOyTaHATb.

A’7. BemiectBOM X, B LIETIOYKE NMPEBPALLEHUN




CL, &ca. HCL
CH5CH;C-CH, — &~
0

SIBIISICTCSI:
1) xmopodopwm,

2) IPOTIAHOWIIXJIOPHI,
3) mpormnaHoar HAaTpwsl,
4) mporaHoBasi KUCJIOTA.

AS8. OnieHuTe CrpaBeJIMBOCTh CYKICHUM:

A. B peakuusax HykJ1€0UILHOTO 3aMEeIEHUsT aKTUBAIUIO0 KapOOHWIHHOU IPYIIIILI B
KapOOKCHUJIE OCYIIECTBIISIOT IPOTOHUPOBAHUEM KapOOHUILHOTO aTOMa KUCIIOPO/Ia;

b. B peakiusx Hyki1eo()UILHOTO 3aMEIEHUS aKTUBAIIUIO KapOOHUIBHOMN TPYTIIHI B
KapOOKCHUJIE OCYIIECTBIIIOT NPEBPAILEHUEM TMAPOKCUIILHOM IPYNIIbI B XOPOILIO
YXOISUIYIO TPYITY.

1) BepHO TOJBKO A,

2) BEpHO TOJBKO b,

3) 00a Cy>XJIeHUsI BEPHHBI,

4) 00a Cy>KJeHUSI HEBEPHBI.



YACTD B. 3aganus ¢ KpaTKMM OTBETOM

B 3a0anusx B1-B2 na ycmanogénenue coomsemcmaus sanuuiume 6 maoauyy 6yKewl
8blOpanHbX Bamu omeemos, a 3amem ROJIYUUSULYIOCS NOCIEe008AMENbHOCHb OYKE
nepenecume 8 oaank omeemos Nel. (bykevl 6 omeeme Mo2ym no8mopsamuscsi)

B1. YcranoBute cOOTBETCTBHE MCKOY COCAMHCHUCM U €CTO KOHCTAHTOU HNOHHM3allNH1

(pKa).

COEMHEHUE KOHCTAHTA MOHU3ALIMU (pK,)
1) 6eH30lHAs KHCIIOTA A) 9,98

2) n-HUTPOOEH30IHAsT KUCIIOTa b) 4,21

3) n-aMHHOOEH30MHAs KHCIIOTa B) 4,85

4) penon I 3,43

B2. YcranoBute COOTBETCTBUE MCKIAY Kap6OHI/IJ'ICOI[€p}KaHII/IM COCIUMHCHUCM U
IIPOAYKTOM €TI0 BSaHMOﬂeﬁCTBHH C 6pOMI/II[OM OTHJIMAar"Husi.

COEJJUHEHUE ITPOJIYKT B3AUMOJIEMCTBH I
1) 6yranon A) 3-MeTWIIeHTaHo-3

2) 3TaHAIIb b) 6yranon-2

3) okcun yraepoxaa (IV) B) nponanoBas kucnora

4) meTaHanb I') 2-meTrinenTanon-3

J1) nponanon-1

YACTD C. 3aganus ¢ pa3BepHYTbIM OTBETOM

s 3anucu omeemos k 3aoanusm smou uacmu (C1) ucnonwv3yiime 61ank omseemog Ne2.
3anuwume crnauana nomep 3aoanus (C1 u m.o.), a 3amem nounoe pewerue. Omeemsi
3anucwigatime 4emko u pazoopuuso.

Cl. Hanumwure MmexaHu3M peakuuu nojydeHus 1,1-1ui3Tokcunponana u3 nporaHas.

C2. OcymiecTBUTE LENOUKY npeBpameHI/Iﬁ

CH;C=CH—— s CHsy C CH,——CHj CH CH; C CH,—— CH;CH=CH- C CH,§
OH
+ NH,NH, ..
He, CH,OH + HCl
4 KOH,t© '
O, Jeesizeman X 0,




Mopyab 2, py0e:KHbIH KOHTPOJIb

A3oTcoep:Kale oprannyeckne coeAnHeHusl

YACTD A. TecToBble 331aHHs C BHIOOPOM OJTHOTO MPAaBUILHOTO OTBETA.

Ilpu svinonnenuu 3a0anuii 5moti yacmu 8 damnke omeemos Nel noo Homepom
gvinonHsaemozo 3adanus (A1-A8) nocmaseme yugpy, komopas coomeemcmeyem
HoMepy 8blOpanHo2o Bavu omeema.

Al.

A2.

A3.

Coneprkanue ayu-HUTPO(HOPMBI B pABHOBECHON CMeCH OyIeT HauOOIBIITNM JIJIs
COEJIMHEHHUS:

1) 2-auTpoOyTaH;

2) heHUITHUTPOMETAH;

3) 2-MeTHII-2-HUTPONPOIIaH;

4) 1-HuTpOIpONaH.

OneHure cupaBeJIMBOCTb CYKICHH.

A. Humposman obaradoaem 3nauumenvHo 601buuM OUNOJIbHbIM MOMEHIMOM, YeM
XJI0pIMaH.

b. Humposman nnoxo pacmeopum 6 6o0e, HO pacmeopsemcs 8 B0OHbIX pACMEoPax
wenoueil.

1) BepHO TOJBKO A;

2) BepHO TOJBKO b;

3) BepHBI 00a CyKIACHUS;

4) oba cyKIeHUsI HEBEPHBI.

[TomyunTh aMUHBI MOKHO MCIIOJIB3YSI BCE UMEHHBIE PEAKIUH, IEPEUHCIIEHHBIC B

pany-.

1) neperpynnupoka ['opmana, peakius KonoBanosa, peakuust MeHITyTKUHA,
neperpynmnuposka Kypuuyca;

2) cunres ['abpuans, peakius 3uHHA, peakius JleiikapTa, neperpynnupoBKa
Jloccena;

3) meperpynnupoBka Kypumyca, peakius [llorrena-baymana, cuntes ['abpuains,
sanuMuHUpoBanue 1o Koymny;

4) pacmieruienne o ['odpmany, peakius Konosanosa, peakius Meiiepa, peakiust
3UHUHA.

A4. Tlpu B3auMOACMCTBUY HUTPOITAHA U ALIETOHA MOKET 00pa30BaThCA:

AS.

1) 2-meTui-3-HUTPOOYTEH-2 B ILIETOYHOM CPEJIE;
2) 2-meTun-3-HUTPOOYTEH-2 B KUCIION Cpe/Ie;

3) 4-HUTpONEHTAHOH-2 B IICJIOYHOM CpeJIE;

4) 4-HUTPOTIEHTAHOH-2 B KUCJION cpe/ie.

MeTuinamMuH pearupyer co BCEMU COCTMHCHHUSIMU Psijia:

1) consiHast KUCI0TA, HOAITAH, YKCYCHBIM aHTUAPUT, TUJIPOKCHU] HATPUS,

2) x10po¢opM B HIETOYHOU cpefie, YKCYCHAsl KUCIIOTa, TUIPOKCU HATPHS, COJISTHAS
KHCJIOTA,;

3) a30THas KUCJIOTA, a30THCTAsl KUCJIOTa, YKCyCHAs! KUCIIOTA, STUIIAMUH;

4) a30THCTAasg KUCI0Ta, XJIOPHUCTBIA aleTHI, HOJAITaH, XJIOPOPOPM B IICIOYHOMN
cpeze.

A6. I[J'I}I IMOJIYy4CHM: XJI0puaa n-TOJIUJIIANA30HUS HCO6XOI[I/IMO HCIIOJIB30BAaTh.




1) xJIopMeTaH, aHWINH, N30BITOK COJISTHOW KUCIOTHI, HUITPUT HATPHsI, TEMIIEpaTypa
peakiuu 5-10°C;

2) TOJIy0JI, METUIIAMUH, H30BITOK COJISTHOW KUCJIOTBI, HUTPAT HATPHUs, TEMIIEpaTypa
peakiuu -10-5°C;

3) n-MEeTHJIaHUIINH, U30BITOK COJISTHOM KUCIIOTHI, HUTPAT HATPHUsI, TEMIIEpaTypa
peaxkuuu 5-10°C;

4) n-TOMyHUIUH, U30BITOK COJITHOM KHUCIIOThI, HUTPUT HATPUS, TEMIIEpaTypa
peaxkumu -10-5°C;

AT. I[Ha30rpynny B COJIAIX AMA30HUSA MOXKHO 3aMCCTUTDh Ha BCC I'PYIIIIBI psAaa:
1) —Cl, —OCH3, —N3, —NOz, —H;
2) —OH, —CHO, —CN, —NO,, —H;
3) —I, —SO;H, —CHs, —F, —Cl;
4) —OH, —COCl, —CN, —N3, —H.

AS8. Jlna cuaTes3a 4-N-MeTriIaMuHO-4'-InaH0a300¢H301a HEOOXOIMMO HCIIOIb30BaTh:
1) N-MeTuaHuIuH U XJ0opuJ n-inanodenunanazonus, pH=5;
2) N-MeTWIaHWIIMH U XJIOpUJl n-iinaHodenmiauazonus, pH=9;
3) nmano6en3oun u xyopun N-metmamuHopenmiauazonus, pH=S5;
4) nnano6eH30:1 u xjaopua N-metunamuHopeHunauazonus, pH=9.

YACTD B. 3aanus ¢ KpaTKUM OTBETOM.

B 3a0anuu Bl na ycmanognenue coomeemcmasus 3anuwiume 8 maodiuyy Oykewl
8bIOpanHbIX Bamu omeemos, a 3amem ROJIYUUBULYIOCS NOCIE008AMENbHOCHb OYKE
nepenecume 8 61aHK omeemos Nel.

B1. YcranoBuTe cOOTBETCTBHE MEXKAY COCTUHEHUEM U €0 KOHCTAHTON OCHOBHOCTH

(pKs, 25°C).

COEJJMHEHUE KOHCTAHTA OCHOBHOCTH (pKsy)
1) anwiuH A) 13,00

2) n-HUTPOAHUJINH b) 10,00

3) n-METOKCHaHUJIUH B) 9,38

4) n-GpoMaHUIIUH I 8,92

Omeemom k 3a0anuto B2 agnsemcs nocredosamenvrocms yugp. 3anuwiume
8blOpanHbvie Yyu@ppovl 6 NOpsoKe 803PACMAHUSL CHAYALA 8 MEeKC pabombl, a 3amem
nepernecume e2o 8 O1ank omeemos Nel.

B2. ns metundeHunaMmuHa xapakTepHO:
1) MokeT ObITh OJTyY€eH 1o MeToy ['abpuniis;
2) He MOKeT OBbITh MOJYUYEeH MeperpynnupoBkoil 'opmana;
3) OCHOBHOCTH BHIIIIE, YEM OCHOBHOCTh METUJIAMHUHA,
4) OCHOBHOCTb HUJKE, Y€M OCHOBHOCTH METHJIAMUHA;
5) B3aMMOAEMCTBYET C KUCIOTaMH ¢ 00pa30BaHUEM COJICH;
6) ¢ a30TUCTOM KUCIOTOM 00pa3yeT C-HUTPO30COCTMHEHUE;
7) ¢ a30TUCTOM KUCIOTON 00pa3yeT CoJb AUA30HUS;
8) He nposBisieT N—H-KHUCITOTHBIX CBOMCTB;
9) naét NOMOKUTENbHYIO U30HUTPUIIBHYIO MPOOY.




OrtBer:

YACTD C. 3aganus ¢ pa3BepHYTHIM OTBETOM.

s 3anucu omeemos k 3aoanuio smou yacmu (C1-C3) ucnonv3sytime 06.1aHK 0meemos
Ne2. Omeemvl 3anucwigatime yemko u pasoopuuso.

C1. Pacnoynioxute COeqUHEHUs KaKI0TO Psi/ia B MOPSAKE YMEHBIIEHUS UX OCHOBHBIX
CBOMCTB (YYMTBHIBAHUTE TOJBKO IEKTPOHHBIN (PAKTOP): a) STUIAMUH, TUITUIIAMUH,
TPUATHIIAMHUH, aMMUAK, AHWJINH;

0) anunuH, N,N-TUMETUIaHUINH, 1-METUIAHWINH, n-HUTPOAHWINH, M-
HUTPOAHUJINH, O-HUTPOAHUIIVH.

C2. Ilpennoxkute CXeMbl CHHTE3a YKa3aHHBIX HIKE a30COCAMHEHUN UCXOAs U3 OeH30I1a
U JTIIOOBIX HEOOXOIUMBIX alM()ATUUECKUX U HEOPTraHUYECKUX COCTUHEHUM:
a) 2-kap6okcu-4'-N,N-11uMeTriiaMruH0a300eH30171;
0) 4-ruapokcu-4'-cynbhoa3zo0eH3011.
YKa)XUTe yCIOBUS PEAKLIUH.

C4. Vcnonb3yst peakiuio JMa30TUPOBAHUS, OCYIIIECTBUTE CIEIYIOIINE CHHTE3bI:
a) M-HUTPOAHWJIUH —> M-HUTPOOEH30MHAs KUCIIOTA;
0) 0eH30J1 — M-HUTPOPEHOI.

HpOMC)KyTO'—lHaH aTrecranus

Bonpocs! Aj1s1 NOATOTOBKH K IK3aMeHY 10 AUCHHUILIMHE
«Opranuyeckasi XMMHs»
YACTB I

1. Crtpoenue opranndeckux coeauHeHuit. CrtpykrypHbie (opmynsl. ['omomorus.
N3omepus. [IpuHIIMIIBI HOMEHKIATYPBl OPTaHUYECKUX COCIMHEHHUM (parmoHaIbHAS
u cucrematndeckas HomeHkiarypa MIOITAK). CtapmimHCTBO 3aMECTUTEIIEH.

2. Crepeousomepus. Ontudeckas aKTHBHOCTb M ONTHUYECKUE H30MEPHI, UX YHCIIO.
[Ipoexkuumonnsie popmyiibl. D- u L-psanel. R, S-Homenknatypa.

3. Tumbl XUMHUYECKOW CBS3M, THIIBI THOPHIW3AIMK OpOWTAajel aToMmMa yriepoja.
DNEeKTPOOTPULATENBHOCTh aTOMOB, MOJISPU3ALINS U MOJISIPU3YEMOCTD CBSI3EH.

4. VNHOyKTUBHBIA ¥ Me30MepHbI 3(dekThl. Cpepxcompsikenue. [loHatue o
POCTPAHCTBEHHBIX (CTEpUUECcKuX) AddexTax.

5. Knaccudukanus peareHTOB — 3JIeKTpoHIIbHBIC, HYKICOPWIBHEIC, PaIuKaIbHBIC.
Tunel ¥ yCTOMYUBOCTH CBOOOJHBIX PATUKAIOB (QJIKWI-, BUHWI-, ajUTA-, (PEHUI-,
OeH3uI- U ap.)

6. Knaccudukamnms peakiuii Mo TUIY MPUCOSAUHEHHUsI, OTINCIUICHUS, 3aMEIICHUSI, 110
CTQAMMHOCTH, 1O MeXaHu3My (TeTepOJIMTUYECKUE — DJIEKTPOPUIbHBIE U
HyKJIeoQuiIbHbIe, TOMOJUTHYECKue). I[loHsTHE O TMepexoJHOM COCTOSHUHU H
MEXAHU3ME PEAKIIUH.

7. Tomonorudecknii psin ankanoB. [Ipupoga C—H u C—-C o-cBsazeit. Kondopmarmm
ankaHoB. ®opmynsl Heromena.




8. Peakmmonnas cnocooHocth C-H-cBszeit B ankanax. llemHble  ¢BOOOIHO-
paavKanbHbIE peakuuu, 170:¢ 3aKOHOMEPHOCTH. l'anorennposanue,
CyJIb(pOXIOpUpPOBAHKE, HUTPOBAHUE, OKKCIIeHHE. KpeKUHT yTiieBOJOPOIOB.

9. OOGImue METOIbI CHHTE3a aJKAHOB.

10.1lukmoankansl. Tumel. Homenkiarypa. CTpoeHue IMKIOTeKcaHa. Teopwus
HanpspbkeHus: bailiepa. XUMHYECKHE CBOMCTBA LMKIOAJIKAHOB B 3aBUCUMOCTH OT
BEJINYMHBI [IUKJIA.

11.MeToapl CHHTE3a ITUKI0ATKAHOB (C MTOMOIIBIO JTUTAIOTCHITPON3BOTHBIX, KapOCHOB,
JTUEHOB, apEHOB U JP.)

12.I1pupoa ABOHMHOM CBsI3U. AJIKEHBI. [{uc-, mpanc-uzomepusi, E, Z-HOMeHKIATypa.

13.Tlony4eHune aJKeHOB U3 AIKaHOB, CIIMPTOB, raJloreHaIkaHoB. [IpaBuiio 3aiinesa.

14.XuMHUeCKHEe CBOMCTBA alIKCHOB. Peakiuu 3IeKTPO(HIBHOIO MPHCOCIUHCHUS.
[Tonsitue o m-komruiekcax. lIpucoennHeHWe rajJoreHOB K alIKEHAM, MEXaHU3M
peakiuu. ['maporanorenupoBanue. [IpaBuimo MapKkOBHHKOBA M €r0 COBPEMEHHOE
o0ocHoBanue. IlpucoeauHenne OpOMHUCTOrO BOAOPOJA N0  PAAUKAIBLHOMY
MeXaHU3My. [ umorajgoreHupoBaHUE.

15.0xucnenne ankeHoB. Peaknms Barnepa, [Ipunexaea. O3onomu3. Karaauruueckoe
ruapupoBanue ankeHoB. [Ipasuiio JleOenena.

16.CBoOOAHO-paiMKabHAS M HOHHASA IOJUMEPH3alHsg aJIKEHOB M  JUCHOB
(MOJIUATUIICH, TTOJUNIPONUIICH, TOJUBUHUIXJIOPU, HATYPAIbHBIM U CUHTETUYECKUI
Kay4dyKH).

17 .Peakiuu 1o ajuIMIbHOMY IOJO0KEHHIO. AJUTHIRHOE XJIOpHpOBaHue (OpOMUpPOBaHUE)
Y OKHUCJeHHE. Jlenokanu3anus 31EKTPOHA B aJUTMJIILHOM PaJIMKaIIe.

18.11pupoaa TpoiiHO# CBsA3M U 3Heprus ee oOpazoBanus. CuHTe3 aneTnieHa. MeToabl
CUHTE3a AJIKWHOB.

19.Peakiuu MoJBHKHOTO BOJIOPO/IA alleTUIICHA. AIICTUICHUIbI, MATHUHOPTaHUYCCKHE
MIPOU3BO/IHBIE AlIETUIICHA.

20.Peakiuu npucoeauHeHus K aakuHaMm. ['wapatanms ankuHoB (peakius Kydeposa),
MPUCOCINHEHUE COUPTOB, IMAHUCTOro Bojaopona. KoHIeHcanus aneTtuieHa c
KETOHaMU U ajpaeruaamu (peakuus @aBopckoro, peakius Penme).

21.1u-, Tpu-, TeTpamepu3aius anetwicHa. CHHTE3 BUHHIIAIICTUICHA, OCH30J1a.

22.Tunel nueHoB. [lodydyeHuWe CONPSIKCHHBIX JAWEHOB. [IpOMBINICHHBIC METOBI
MOJyYeHUs] JWBHHWIA M wu30mpeHa: mo JlebeaeBy, Ha OCHOBE alleTUJICHA,
JeruipupoBaHreM OyTaHa U U30IpEHa.

23.CBoiiCTBa CONPSDKEHHBIX OHEHOB. T,mM-compsbkenne. Peaknuun 1,4- u  1,2-
npucoenuHeHns (TUIPUPOBAaHKE, NPHUCOEAWHEHHE Opoma, TaJoreHBOJAOPOJIOB).
Humvepuzanus: AueHOBbIM cuHTe3 (peakuus Junbca-Anbaepa). [uensl u
JTMEHO(DUITBI.

24. AnieHbl, CTPOGHUE U CBOMCTBA.

25.Apomatrueckue coenuHeHus. CrpoeHue OecH3oma. [loHATHE apOMaTHYHOCTH
(mpaBwiio Xtokkenst). OcoOeHHOCTH U30MepHH B psaty O6en3ona. Homenknarypa.

26.CBoiicTBa apOMaTHYECKHUX YIIIEBOJAOPOIOB. Peakiinu 31eKTpodUIBHOTO 3aMEIICHHUS
(MexaHu3M, peareHThl, yCJIOBUS, KaTalu3aTophl).

27.1lpaBuia OpHEHTAllMM B OCH30JBHOM SJIpPEe B PEAKIUAX 3SJICKTPOPHILHOTO
3aMmenieHus.  BiusHuE — 3JIEeKTPOHOJOHOPHBIX U 3JEKTPOHOAKIENTOPHBIX
3amectureneid. Opuentantel | u Il poma. CornacoBaHHasi WU HECOTJIaCOBaHHAas
OpHUEHTALIUS.

28.YcioBus TajJOreHUPOBAHUS TOMOJIOTOB OCH30J1a B SJIpO U OOKOBYIO Iiemb. ["aioreHsl



Kak opueHTaHThl | poma. CTpoeHHME U CBOICTBA TaJlOTr€HIPOU3BOAHBIX
apoOMaTUYECKOTO psAA.

29.HutpoBanue OeH30i1a, amKWIOEH30JI0B, TajJoreHOeH3070B. HUTpyrONUe areHTHI.
OpuenTtanus. HutpoBanue romosoroB 6eH305a B 00KOBYIO 1IETIb,

30.CynbhupoBanue apomaTHuecKux coequHeHnii. Cyab(QpUpYIOIINe areHThI.

31.Peakuus anKWIMPOBAaHUSA apMaTHYECKUX coeauHeHuit mo Ppupento-Kpadrey.
MexanusMm.  Ankwimpytomue — areHThl.  [loOounble  mpomecchl.  Peakims
aleTIIIMPOBAHUA apoMaTHueckux coeauHeHuit no @puaento-Kpadrcey.

32.Peakiuu OeH30J1a, MPUBOIAIINE K HEAPOMATHUCCKUM COCIUHEHHSIM: THAPHPOBAHHE,
OKHCJICHHE, ITOJy4YCHHUE TEKCAXJIOPLUUKIOTEKCaHa.

33.Coenunenus psaa audennna. MeTobl MoydeHus,, HOMEHKIIaTypa, CBOMCTRBA.

34.Tpudenmwimveran. [lonydyenue, crtpoeHue, cBoiicTBa. Kpacutenmu tpudenuime-
taHoBoro psjaa. ®enondranend. [lomydyenue, cBoiicTBa.

35.KonmeHcupoBanHble — apoMaTtudeckue coeamHeHus. Hadramun.  AHTparieH.
®enantpeH. CTpoeHne U XUMHYECKHE CBOKCTBA. [IpaBuna opueHTannm B peakusax
ANEKTPOPUILHOTO 3aMelleHus B HadTalIuHe.

36.MeTopl MOTYYEeHUS ApOMATHICCKUX COCTUHEHHI.

37.TaJoreHITPON3BOIHbBIC YTIICBOOPOJIOB U METOIBI UX IMONydeHUs. Peakiun oOMeHa
rajOreHOB B AJIKUJITAIOTEHUIAX.

38.Peakumun  HykIeODUIBHOrO  3aMEIICHWS B ajnkwirajoreHunax.  OOmme
3aKOHOMEpHOCTH MexaHu3MOB Snyl u Sy2. Crepeoxumus. BimsiHue CTpyKTypbl
cyOcTpaTa Ha CKOpPOCTh M MEXaHW3M HyKJIeoduiabHOro 3amenieHus. KapOoHuenbie
MOHBl W BJIUSHUE 3aMECTUTENEH Ha MX YCTOMYMBOCTh. Pa3nmnuns B JIETKOCTH
3aMEIIECHUsI TAJIONCHOB B TAJOWAHBIX alKWiIaxX, auluiaX W BUHWIAX. BinsHue
aKTUBHOCTHU HYKJIeO(DUII1a, MPUPOIbl 3aMeIIaeMOM TPYIINbl U PACTBOPUTEIIS.

39.KoukypeHmus peakiuii 3aMellCHUS U AIIMMUHUPOBAHUS. Peakuun
MOHOMOJIEKYJISIPHOTO U OUMOJIEKYJIIPHOTO -3 TUMUHUPOBAHUS.

40.B3aumoeiicTBue alkuiarajioreHuaoB ¢ meramiamu. Cunre3 Bropma. [lomyuenue
MAarHuMOpPraHNnYECKUX COEINHEHNM, UX CTPOEHUE U CBOWCTBA.

41.Cruptel.  Knaccudukamus,  HOMeHkimaTypa.  KHCIOTHOCTh,  OCHOBHOCTD.
AJIKOTOJISITHI.

42 .HyxieopuibHOE 3aMEIICHUE THAPOKCHIIA B TEPBHUYHBIX, BTOPUYHBIX, TPETUIHBIX
CIIUPTax Ha TaJioreH-, aMUHOTPYIIIY U Jp.

43.BzanmMoeiicTBre criupToB ¢ Kuciaotamu. OOpa3oBanue 3GupoB. DTepuduKanms.

44, JleruapaTariyisi CIIUPTOB. Y CIIOBUS, MEXaHU3M, TOOOYHBIE TIPOTICCCHI.

45.HenpenenbHbie cIUpThl. BUHMIIOBBIE CIMPTHI: yCTOHUMBOCTD. [IpaBmiio DibTeKoBa-
DplienMmeiiepa.

46.MeTo/1bI IOJIYUYCHHUS CITUPTOB.

47.CBoiicTBa aJIKAaHIUO0JIOB. 1,2-3THIICHIIMKOJIb: MOJy4YCHHE, CBOMCTRA.

48.T nuniepun. [lomydenue, cBoiCTBa, MPUMEHEHHE.

49.®Denonsl. Homenknatypa, CTpoeHHE, METOIbI MOJYYECHHUS, XUMHUCCKHUE CBOMCTBA
(KACIIOTHOCTh M OCHOBHOCTh B CPAaBHEHHUU CO CIUPTAMU;, PEAKIMU C Y4aCTHEM
THAPOKCUTIA, pEAKIMU B apOMaTUYECKOE SAPO, OCOOCHHOCTH OKHUCICHUS U
BOCCTAHOBJICHUS (DEHOJIOB).

50.I1pocteie 3dupsl. Kinaccubukarwms, HomeHKIatypa. CuHTe3 M0 BHIBIHCOHY | C
MOMOIIIBIO CEPHOM KUCTOTHI U3 cUpTOB. CHHTE3 BUHWIOBBIX 3(DHPOB.

51. Xumuueckue cBOHMCTBa MPOCTHIX 3GupoB. OCHOBHOCTD, paclieIuicHHe, 00pa3oBaHue
ruaporepekucei. JIudTuinoBslil a¢up.



52.Tnokcan. OKcH1 dTHIICHA, TOJYYSHHE U CBOMCTBA.

YACTD 11

1. Tunbl kapOOHWIBHBIX coeauHeHui. Homenkmarypa. CrTpoeHne KapOOHHIBHOM
TPYIIIBI, €€ MOJSIPHOCTD U TIOJIIPU3YEMOCTh, JIEKTPOHHBIC Y(D(PEKTHI.

2. Peakuuu HyKJICO(QWIBHOTO NMPHCOCIMHCHHS K albJeruiaM U kKetoHam. OTiudums
aNbJIETUIOB M KETOHOB IO PEaKIMOHHOM crocoOHocTH. Peakuuu ¢ BOJOM,
CIUPTAMH, IUAHUCTHIM BOAOPOJIOM, OUCYIH(UTOM HATPHUS.

3. BsauMoneiicTBHSI ~ ambAETHJOB M KETOHOB C  aMMHAKOM, aMHHAaMH,
TUAPOKCHIIAMUHAMH, THApa3uHaMu. OKCUMBI, TUAPA30HbBI, (DeHUITHIPA3OHBI.

4. Peakuuu anbJerHI0B ¥ KETOHOB C METAJUIOOPTAHUYECKUMHU COCTUHCHHSIMH.

5. BoccraHoBiieHue anbJIerHIOB U KETOHOB JIO YIJIeBOJIOpoaoB (peakius Krkuepa-
Bombda, Kiremencena) u 1o crmprtoB. Peaknus Tumenko. OkucieHHe aabIeruaoB
110 KUCIOT. KauecTBeHHas peaklus Ha aJIbJACTH/bI.

6. AJbIOJILHO-KPOTOHOBAs  KOHJICHcarus.  MeTuiaeHoBass W KapOOHWJIbHAs
KOMITOHEHTHI. [Ipyrue TUmbl KOHAEHCAIMi KapOOHWIIBHBIX COSIMHEHUM.

7. HenpenenbHbie anpIeruIbl U KeTOHBL. [IpucoemuHeHe HYKICO(DUITbHBIX PearcHTOB
(bucynpura HATPUA, MArHUHOPTaHUYECKHUX coeauHeHuit). OKHCIEHHE U
BOCCTAHOBJICHUE HEMpPEJCIbHBIX aJIbJICTUIOB U KETOHOB (C COXpaHEHHUEM
ATUJICHOBOM CBS3M WM KapOOHWUJbHOW rpymibl). KporoHoBeiii anbaerun. Ero
XMMHUYECKUE CBOMCTBA.

8. ApomaTtmueckue anmpaeruabl. OcoOEHHOCTH CTpoeHHUs. XHMMHYECKHE CBOMCTBA.
Peakmus Kannuiiapo, koHaeHcanus ¢ geHojiaMu, 0€H30MHOBAasi KOHACHCAITHSI.

9. CBoiicTBa XKMPHOAPOMATUYECKUX KETOHOB. AJBI0JIbHO-KPOTOHOBAS KOHICHCAIIHA.
OKCHMBI — CTEpEOXUMUS, IEPETPYINUPOBKA bekmana.

10.MeTo/1bI CHHTE3a aIbCTUI0B U KETOHOB (M3 CIIMPTOB, HEMPEACIbHBIX COCAMHCHUH,
no KydepoBy ¢ moMoIbl0O MarHMHOPraHMYECKUX COEIUHEHH). POopMallbIeTu/l.
AneroH.

11.Xunonsl. CTpoeHue, MoJyYeHHEe, XMMUIECKUE CBOMCTBA, TPUMEHEHHE.

12.0mH00CHOBHBIE  KapOOHOBBIe KHCIOThI. Tumbel. Homenkmarypa. CrpoeHue
KapOOKcuibHOM rpymnmbl. KucnotHocTh. BnusHue 3amecTuTeneil Ha KOHCTAHTBI
JACCOLMALINH.

13.XuMHYeCKHEe CBOWCTBA HACBIIICHHBIX OJHOOCHOBHBIX KApOOHOBBIX KHCIIOT.
Peakuuu ¢ ocHOBaHUsIMU, HyKJIeopriamu. tepudukariusi.

14.TIpousBoaHbIe KapOOHOBBIX KHCJIOT (QHTHIPHIBI, TaJOTCHAHTHIPHIIBI, aMHUJIbI,
cinoxueie 3¢upsl, conu). Crpoenne. Homenkmarypa. Ilomyuenue. Xumuueckue
CBOICTBA, B3auMornpeBpareHus. [leperpynmnuposka amuios 1o ['odpmany.

15.HemnpenenbHble MOHOKApOOHOBBIC KHUCIOTBI. XHMHYECKHE CBOHCTBa 0o, [-
HEeMpeaedbHbIX  KUCIOT  (akpuioBas,  MerakpwioBas).  [lonmumepusarus.
[TonmuMmepHbIe MaTepHraibl HA UX OCHOBE.

16.MeTtoapl CHUHTE3a MPEACAbHBIX W HEMPEACTbHBIX KapOOHOBBIX KHCIOT (M3
YTJIEBOJIOPO/IOB, TaJIOTEHIPOU3BOHBIX, CIUPTOB, KAPOOHUIBHBIX COCIWHECHUU U
7ip.)

17.JlukapOoHOBbIC KUCIOTHL. OCOOCHHOCTH CTPOCHUS U XMMHYECKHE CBOMCTBA.

18.MainonoBass kuciora. SlHtapHas kuciaota. ManoHoBbiit  3¢up. Ilomydenue,
CTpOEHNE, XUMHUYECKHE CBOMCTBA, CHHTE3bI C IIOMOIIIHIO0 MaJOHOBOTO A(upa.

19.OKCOKHCIIOTBI, aleTOyKCyCHas KHCIoTa. AleToykcycHblii 3¢up. KeroHHoe wu
KHCIIOTHOE pacuierienne. CUHTE3bI ¢ MOMOIIbIO alleTOYKCYCHOTO 3¢upa.



20.T'uapoKkcUKUCIOTHL  (MOJOYHAas, BUHHAas8 W jp.) Crepeoxumusi. XUMHYECKHE
CBOWCTBA.

21.ApomMaTruecKkiue KapOOHOBBIC KHUCIOTHI (OCH30MHAs, CAlUIWIOBas U Jap.) MeTosl
CUHTE3a, OJIyYEHUE MTPOU3BOIHBIX, XHMUYECKHE CBOMCTBA. ACITUPUH.

22.®DraneBbie KUCIOTHI ((TaneBas, TepedraneBas u ap.) DraneBblid aHTUAPHUI,
branumu. Konpencanus ¢raneBoro aHruIpuaa C beHomoM.
[TonmuaTunenTepedTanatol.

23.Yrnesompl. Momnocaxapuael. Crepeoxumusi. D u  L-psasl, SHaHTHOMEDHI,
JACTEPEOMEPBI,  3MUMEPBL,  aHoMmepbl.  KoJspuaro-menHass  TayTOMETpHSL.
[IpoekimoHHbIE W TEPCHEKTHBHBIC (POPMYINBI, HOMEHKJIATypa. | JTUKO3HMIHBIN
TUJPOKCHUIL.

24.MoHo3bl. XMMHUYECKHE CBOWCTBA ajbJi0o3 M KeTO3 (peakluuu Mo KapOOHWIHLHON
rpynmne, MO TUAPOKCUIBHBIM TpymnmnaMm, TJIUKO3WJHAs CBs3b). B3auMHble
MIPEBPAILEHHUS AJIbJI03 U KETO3.

25.]lucaxapuapl AByX THUIIOB — BOCCTAHABIIMBAIOIIME M HE BOCCTAHABIIMBAIOIIUE,
Crpoenue, CBOMCTBA.

26.1Tommcaxapuasl. CTpoeHHe KpaxMana M ICJUTFOJIO3bI. XHMHUYECKHE CBOMCTBA.
O¢dups! kneTyatku. MIcKycCTBEHHBIE BOJIOKHA: BUCKO3a, alle€TaTHOE BOJIOKHO.

27 .HutpocoeauHeHUsT anu(paTHYECKOT0 M apoMaTHdeckoro psgoB. CTpocHue.
XuUMHUYECKHE CBOMCTBA. AI-(popMa HUTPOCOSTUHEHUM.

28.BoccTaHoBICHHE HUTPOCOCAMHEHUI B HEHTPAIBHOM, IIEJIOYHOM, KHCIION cpeax.

29.Metonpl ToOdydeHHS aTu(DATHYCCKUX W aApPOMATHYCCKHMX HHUTPOCOCTUHCHHM.
HuTtpyromue areHTsl.

30.Amunsbl. Kitaccugpukanus. Homenknarypa. CTpoeHHe aMUHOTPYIIIBI, SJICKTPOHHBIS
s PexTl. OCHOBHOCTh aMUHOB, BIIUSIHUE TTPUPOJIBI 3aMECTUTETICH.

31.Peakuuu aJKWJIUPOBAHHMS aMHUHOB. YCJIOBHS, PEarcHThbI, MPOAYKThI. PeakinoHHas
CHOCOOHOCTb.

32.Peakiuu anuIiMpoBaHusS aMHHOB. Anuupyromiue pearentsl. [Ipoda ['mrcOepra Ha
MIEPBUYHbBIC, BTOPUYHBIE U TPETUUHBIC AMUHBI.

33.Peakiuu aMuHOB ¢ anpAeruaamMu u ketonamu. OcuoBanust [udda (anbauMuHb).

34.Peakuuu amMuHOB ¢ kucioramMu. Cynb(pUpoBaHHE apoOMAaTHYSCKHMX aMHHOB. 3alluTa
AMUHOTPYTIIIBI.

35.Peakuuss aMMHOB C Q30THCTOM KHCJIOTOW (pasjivuusi MEXAy IEepPBUYHBIMH,
BTOPUYHBIMU U TPETUYHBIMU AMUHAMM ).

36.Comu auazonms. [lonmydeHwe, CTpoeHHE, YCTOMYHMBOCTh. XUMHYECKHE CBOMCTBA.
Jnazoruapatel, AUa30TaThI.

37.Peakuuu 3aMEIEHUS THA30TPYIIBI B apOMATHYCCKUX COJISX AMA30HUS (PEaKiiu C
BBIJICJICHUEM a30Ta).

38.Peakius a3ocodeTaHusi Kak 3JEKTPO(GHUILHOE 3aMEIICHHE B apOMAaTHYECKOM sIIpe.
VYcioBus, peareHThl, MNPOAYKThL. A3okpacutenu. I[lomydeHne MeETHIEHOBOIO
OpPaHXEBOT0, KOHTO KPacHOrO.

39.MeTtompl MOy YEHUS MEPBUYHBIX aMUHOB u3 HUTPOCOEANHEHU,
raJIOTeHIPOU3BOIHBIX, CITUPTOB, aMHUJIOB KUCIIOT | Jip. [leperpynmupoBka ['opmana.

40.MeTob! OJyYEHUSI BTOPUYHBIX U TPETUYHBIX aMUHOB.

41.CynbpOKHCIOTEl W WX TPOU3BOAHBIC (COJIM, XJIOPAHTHUAPUIBI, aMHIbI, SPUPHI).
Howmenknarypa, ctpoeHue, CBOMCTBA, IOJTYyUYECHUE.

42 . AmuHOKHUCIOTHI (0, B, v-). HOMeHK1aTypa, CTpoeHue, XapaKTePUCTUKA XUMUUECKUX
cBouCTB. [Tomyuenue.



43.beranHo00pa3HOE CTPOCHUE (-aMUHOKHCIOT. VOHHbIE (QOpPMBI B  BOJHBIX
pactBopax. Omnruueckas u3oMepusi. XHUMHUYECKHE peakluud 10 aMHHO- H
KapOOKCUIbHOM rpymmam. [IoHsATHE O CTPOEHUH U CUHTE3€ MENTUA0B U OEJIKOB.

44, ApomaTtrdeckne Tereponukibl. Tumnbl. CTpoeHue, 3JICKTpOHHBIC 3PQEeKTh (B
CpaBHEHUU C OCH30JIOM).

45.1IsaTnuneHHbple  apOMaTHYECKHe TEeTePOLMKIBI ¢ OJHMM TerepoaromMoM (dypaH,
trodeH, nuppoin). Crpoenne. XUMHUECKUE CBOMCTBA (B CPAaBHEHUH C OEH30JIOM).
[Toyuenue.

46.11lecTUICHHBIE apOMAaTHICCKUE TETEPOLUKIIBI C OJTHUM reTepoaToMoM. [TupuauH.
Crtpoenne. Peaknmm snekTpoduiabHOTO 3aMenieHrs (HUTpOBaHUE, OpOMUPOBAHME,
cynbupoBanue). Peaknuu HykiaeopmIbHOTO 3aMmermieHus (C aMHIOM HATpHUs, C
TUAPOOKUCHIO HATpHs, ¢ heHwIMTHEM). Peakiuu mo atomy a3oTa (¢ KHCIOTaMHu, ¢
AJKWITAJIOTEHUIaMHU U JIP.)

47 .1lypun, nupumuguH. CrtpoeHue. [eTeporuKInMYecKrue OCHOBaHHS B COCTaBe
HYKJIEMHOBBIX KHUCHOT. Hykieos3unbl, HykiaeoTuabl. [IpeacTaBieHuss o CTpOCHHUH
HYKJICMHOBBIX KHUCIIOT.

IV. OueHouHble MaTepuajbl AJsl NPOBeAeHUS] TeKyled MW TMPOMEKYTOYHOM
arrecTanumn

OIIK-1. CoocobeH aHaIu3upoOBaTh W HHTEPIPETUPOBATH DPE3VIILTATHl XUMHUYECKHUX
YKCIIEPUMEHTOB, HAOFOAEHHUI U U3MEDEHMIA.

Homep Kpurepun
3a1aHUs OLICHMBAHUs 3aaHUiH
Cozep:xaHue BOIpoca/3aiaHus

1 JIIsl OYMCTKHU KUIKUX OPraHUYEeCKUX COeMHEHUH NCmoab3yT: | 1 Oamr 3a

A. IlepexpucTannuzaiuio HPaBUIBHBIN OTBET
b. Bo3ronky

B. Okcrpakiuto

I'. Tleperonky npu arMoc(hepHOM JTaBJICHHH.

2 J1st ouncTKU U MaeHTHGUKAUK 0eH30HOI KHCJI0ThI 1 Gann 3a

HCIOJIb3YIOT COOTBETCTBEHHO: HPaBWIbHBIA OTBET

A. Meto neperoHku npu arMoc(epHOM JaBJIEHUU U OIIpe/ieTIeHHIE
MIOKa3aTelIsl MPEIOMIICHHUS

b. MeTtoz BO3rOHKH U ONPEAEIICHUE MOKA3aTeNsl IPEIOMIICHUS

B. Meton nepekpucTaiin3auy 1 ONPEAeIeHUE TEMIIEPATYPbI

TUTaBJICHUS
I'. Metop 3KCTpakiuy U ONpeieTICHUE MOJICKYJIIPHON pedpaKiuu.

3 11 ocylecTBIICHHS IEPErOHKH NPH aTMOC(EPHOM JAaBJICHUH 1 Gann 32
HE00XO0IMMO UCIO0JIb30BATh CJeAYIONHIA HA00OP XUMUYECKOM MPaBUJIbHBIA OTBET
MOCY/JBbI:

A. Kpyrinononnas konba, Hacagka Kistitzena, mpsiMoit X0I0IUIbHUK,
AUTOHX, IPUEMHUKH, TEPMOMET]

b. Konb6a Knsiizena, oOpaTHbINi XOJIOAMIBHHK, AJUTOHX, MPUEMHUKH,
TEPMOMET]

B. Konb6a Bropma, xonogmnpauk JInbrxa, Hacagka /luna-Crapka,
TEPMOMETP, NPUEMHUKHU

I'. Kpyrnogonnas konba, Hacagka Bropia, xononunsHuk JInbuxa,
AUTOHX, IPUEMHUKH, TEPMOMETP




JlJIs Ka4eCTBEHHOI0 onpee/IeHUs aJlbJAerMIHON IPYNIbI B
MOJIEKYJIe OPraHH4YeCKOI0 COeIMHEHHUs MCII0JIb3YIOT PEAreHT:
A. Jlykaca

b. Tomnenca

B. Ixonca

I'. lennxe

1 Gamn 3a
MPaBWIbHBIN OTBET

Pearent Tosienca —sro:

A. Oxcun xpoma (II1) B KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOTE

b. PacTBOp Opoma B 4eTHIPEXXJIOPUCTOM YIJIEPOJIC

B. AMMmuauHbIit pacTBOp OKcHaa cepedpa

I'. Xnopuna uvHKa B KOHLIEHTPUPOBAHHOM BOJIHOM PacTBOpE
XJIOPOBOZIOPOA.

1 6amn 3a
MPaBWIbHBIN OTBET

Koa0y Byn3ena ncnouab3yror aiis:

A. IlpuroroBiieHus: U XpaHEHHs paCTBOPOB

b. Kunsiuenus pactBopoB

B. ®unbrpoBanus pu MOHUKEHHOM J1aBIICHUU
I'. Ileperonku npu aTMoc(hepHOM JaBICHUH,

1 Gamn 3a
MPaBWIbHBIN OTBET

Hen3pectHoe BemecTBo X coctaBa C4HeO He okuciaserca
ruapoxkcuaom meau (1), umeer HEHTPAJIBLHYIO peaKIMIO HA
JIAKMYC, 26T MOJI0KUTEJIbHYI0 HOT0()OPMHYIO IPOOY.
BemecTBoM X sIBJIsSIETCSH:

A. bytun-3-on-1

b. 3-Merokcunponux

B. MeTuaBuHUIKETOH

I'. Byren-3-ainb.

1 Gann 3a
[IPaBUJIbHBIA OTBET

HewusBecTHoe BeliecTBO X o0ecuiBeunBaeT OPOMHYIO BOIY,
OKHUCJIsieTCs OKCHIOM Meu npu HarpeBanuu, B UK-cnexkTpe
MMeeT NoJiocy norsiomenust B oosactu 1680-1620 cm'.
BemecTBom X Mo:KeT OBITh:

A. luknorekceH-3-ou

b. Benzanpaerun

B. ben3soiinas kucnora

I'. Mukyorekcen

1 6amn 3a
NpaBUIbHBIA OTBET

HensBecTHoe BemecTBo X o0ecuBeynBaeT OPOMHYIO BOAY, 1aéT
0CaJI0K ¢ AMMHAYHBIM PACTBOPOM OKcHjIa cepedpa, B UK-
CIIEKTPe UMeeT TPH MOJI0CHI MOTJIOIEeHUs] Pa3HO
HHTEHCUBHOCTH B 00saactu 1600-1450 cm!. BemecrBom X MoxkeT
ObITh:

A. Iuksorekcano

b. ®ennnanernineH

B. Tonyon

I'. denor,

1 6ayut 3a
MPABUJIBHBIA OTBET

10

HeunzBecTHoe BemecTBo X OKHC/IAETCS aMMHAYHBIM PACTBOPOM
oKcuaa cepedpa, npu 100aBJCHNH €ro BOAHOI0 PACTBOPA K
cBexkeocaxkaénnomy ruapoxcuay meam (II), royooit ocagox
THAPOKCH/IA PacTBOPsieTcs M 00pa3yeTcs IPKO-CHHHUI PacTBop.
BemecTBom X MOkKeT ObITh:

A. Ilponanans

b. I'muuepun

B. Caxapo3za

I'. T'mroko3a.

1 Gayur 3a
MPAaBUIBHBIA OTBET

11

Kakyro maccy yKCyCHOIo ajibJAerua MOKHO moay4uThb u3 120 o
MeTaHa, eCJIU BBIXO/ MPOAYKTA HA MOCJIeAHel CTauu
coctaBJsieT 80%? OTBeT yKa:KuTe B rpaMMax U ¢ TOYHOCTBIO /10

3 bayuta




HECATBbIX.

12

IIpn BoccTaHOBJeHUM HUTPOOeH30s1a Maccoil 1,23 kr ObLIO
noaydyeno 0,772 kr anwiauHa. Paccuuraiite MaccoByw 10,110
BbIX0Jla NPOAYKTAa OT TeOpeTHYecKH BO3MOKHOro. OTBer
YKa:KUTe B POLEHTAX U C TOYHOCTHIO /10 11eJIOT0 3HAYEHH .

3 dayuta

13

IIpuBeautre TpM cnocoda mouaydeHusi QeHoJa. YKaKuUTe
0COOCHHOCTH KAMkKI0IO0.

3 bayuta

14

Caenywuiue coeTHHEHHS PACIIOJIOKUTE B MOPSIAKE BO3PACTAHUSA
OCHOBHBIX CBOICTB: aMMHaK, YTHJIAMIH, aHWJIHH. JlaiiTe
00bACHEHUA.

3 bayuta

15

Caenymouiue coeJUHEHUSI PACNIOJI0KUTE B NMOPS/IKe BO3PACTAHUS
KHCJIOTHBIX CBOMCTB: YKCYCHAsl KMCJIOTA, MPONAHOBAasi KHCJIOTA,
XJIOpYKCycHasi Kucjiora. /laiite o0bsicHeHUs.

3 Gamta

16

Caenywouiue coeJUHEeHHsI PACNIOJI0KUTE B NMOPS/IKe BO3PACTAHUS
AKTUBHOCTH B PeaKkUusX 3JIeKTPOPUILHOI0 3amMenleHus : 0eH30.1,
OeH30iiHAsI KUCJI0TA, PeHou. JlaiiTe 00bsICHEHUS.

3 Gamta

17

Caenywomue 3amecTuTe/Mm B apoMatudeckom koJbue —CHs, —
NO2, -NH2, -Br, -COOH, —CN pacno.io:kuTe 1o rpynmnam:

1. DJ1eKTPOHOAOHOPHBIE 3aMeCTUTeIH U OpUeHTaHThI | poxa

2. DJIeKTPOHOAKLENTOPHbIE 3aMecTUTe/ M U opueHTaHThI 11 pona
3. DJIEKTPOHOAKIENTOPHbIE 3AMECTUTEJIM U OpHeHTaHTHI | poxa

3 Gata

18

Ilpeasioxkure TPU XUMHYECKHMX TeCTa JUISl TOATBEPKIACHHUS
CTPYKTYPbI AKPHUJI0BOI KUCJIOTHI.

3 Gata

19

Ykaxure He00X0aMMble peareHTbl M YCJOBHMSl Peakuui Ajsi
NMpeBpallleHus1 TOJYy0JIa B H-OPOMTOJIY0JI, OeH3WIOpoMuUI,
O0eH30iiHyI0 KucJa0Ty. Hannmmure ypaBHeHusi COOTBETCTBYIOIIUX
peaxkumuii.

3 Gata

20

Hpe)moslmTe CX€eMYy CHHTE3a HOI0€eH30JI1a B TPH CTAaIUA HUCXOIAA
n3 HHTpOﬁCl—BOJ’la U UCITOJIB3YyH PCAKIHUI0O THA30TUPOBAHUA.

3 bayuta




OIIK-2. ChnocobeH nOpoOBOJUTH € COOJMIOAEHHMEM HOPM TEXHUKHA 0€30MACHOCTHU

XUMHUYECKUN SKCIIEPUMEHT, BKJIKYAs CUHTE3, aHAJIM3, N3YYCHUE CTPYKTYPhl U CBOMCTB

BCIIICCTB M MAaTCPHUATIOB, HCCIICAOBAHUEC MMPONECCOB C NX YUYACTHCM.

Homep Kpurepuu
3a7aHus OIICHMBAHUS 3aJaHUI
ConeprkaHue BOIpoca/3agaHus
1 JlerkoBocImjIaMeHSIOIINMHUCS SBJISIOTCS BCe BelllecTBa 1 Gann 3a
psaaa: IIpaBUJIBHBIN
A. JInaTunoBsiii 3up, 6eH30iHAS KUCIIOTA, STUIIAIIETAT OTBET
b. AnetoH, 6eH30aT Kajusl, YeThIPEXXIOPUCTHIN YIIIepos
B. lusTrinoBslii 3¢up, arieToH, anerat HaTpus
I'. Dtunanerar, aneToH, rerparuapodypa..
2 IIpu neperonke J1erkoBoCIIaMeHSIIOIIUXCS KUAKOCTel B | 1 Gamn 3a
Ka4vecTBe HArPeBaTeJbHOI0 3JIEMEHTA UCIOJIb3YIOT: IPaBUIILHBIN
A. Macnsnayro 6aHro OTBET
b. I'a3oByto ropenky
B. Boasnyto 6aHto
I'. Ilecuanyto GaHro.
3 JJ1st ocyliecTB/IeHHs IEPEerOHKH Npu aTMochepHoOM 1 6amn 3a
JAaBJIEHUH He00X0IMMO HCIOJIb30BATh CJIeIYIOIIHd HA00p | MPaBHIbHBIN
XHMHY€ECKOM IOCYybl: OTBET
A. Kpyrnononnas xon6a, Hacaaka Kunsiizena, npsmoii
XOJIOAWIBHUK, aJUIOHXK, IPUEMHUKHU, TEPMOMETP

b. Konb6a KnsiizeHna, oOpaTHbIi XOJIOAMIBHHK, AJNTOHXK,
MPUEMHUKH, TEPMOMETD

B. Kon6a Bropua, xonoawibauk JInbuxa, Hacaaka JluHa-
Crapka, TepMOMETp, IPUEMHHUKHU

I'. Kpyrnononnas konba, Hacanka Biopiia, X0I0IuIbHUK
JInbuxa, aminoHk, MPUEMHUKHU, TEPMOMETP

4 Kpyriononubie Ko10bl B OPraHn4ecKoOM CHHTe3e 1 6amn 3a
HMCIOJIB3YIOT JJIf: MIPaBUJIbHBIN
A. Pabort, cBA3aHHBIX C HATPEBAaHUEM OTBET
b. Xpanenus xugkocreit
B. [IpuroroBienus pacTBOpoB
I'. ®unprpoBanus.

5 Jl19 IpoBeieHUsl IKCTPAKIMH HCIO0JIb3YIOT: 1 Gamn 3a
A. KanenbHble BODOHKH NpaBHIIbHbINA
b. JlenutenbHble BOPOHKU OTBCT
B. Konunueckue BOpOHKH
I'. Mensypxku.

6 [ BICYIIMBAHUA TBEPABIX BelIECTB UCHOJIb3YIOT: 1 6amn 3a
A. ITpu6op Cokcnera IPABUIIBHBIN
b. TpyOky DOmuxa OTBET
B. Oxcukarop
I'. Konby ®aBopckoro.

7 Xpomarorpagus ucnoJb3yercs AJs: 1 6ann 3a
A. TlonTBepaeHus: CTPYKTYPhI BEIIECTBA TPaBUITBHBIN

OTBET

b. Unentudukanum BemecTra

B. YcraHoBieHus CTpyKTyphl BEIIECTBA

I'. Paznenenusi, OUNCTKH BBIJICICHUS U UACHTHU(DUKAIINI
BEIICCTB,




B kavecTBe ANWJIMPYHOIIHUX PEAreHTOB He UCIOJIb3YIOT:
A. XyopaHTuapuasl KapOOHOBBIX KUCIOT

b. Anpnernabl

B. Cnoxnsbie 3¢gupsl

I'. KapO6oHOBBIE KHCIIOTHI.

1 Gamn 3a
MIPaBUJIbHBIN
OTBET

J1s1 mosty4eHHus NPoCThIX 3GUPOB HCIIOJIB3YIOT:
A. Koupgencamuro Kisaiizena

b. Cunre3 BunssMmcona

B. Peaknuro srepudukanum

I'. IleperpynnupoBky ®@puca.

1 6ann 3a
IIPaBUJIbHBIN
OTBET

10

Jis peakumid, NPOTEKAIOMIUX 10 MEXAHU3ZMY
0MMOJIEKYJISIPHOT0 HYKJICO(PMJIBHOTO 3aMelleHH s
XapaKTepHO:

A. Hanmume cyOcTpara ¢ TOCTYIHBIM PEaKIIMOHHBIM
LEHTPOM, CUIIbHBIN HYKJICO(HII, ITOISAPHBIN alipOTOHHBIN
pPacTBOPUTEIIb

b. Hanmnuwme cyOcTpara ¢ JOCTYITHBIM PEaKIIMOHHBIM
HEHTPOM, a0kl HyKJIeo(HII, MOISPHBIA TPOTOHHBIN
pacTBOPUTEIIb

B. Hannuune cuiIbHOrO OCHOBaHMS, pa3BETBIEHHAs CTPYKTypa
cyOctpara, BbICOKas TeMIepaTypa

I'. Hanmuuue cy6erpara, ciocoOHOro 00pa3oBath yCTOWYMBBIN
KapOOKaTHOH, HECUJIbHBIN HYKJI€O(huII, TOISAPHBIN
IIPOTOHHBIN PaCTBOPUTEID.

1 6amn 3a
IIPaBUJIbHBIN
OTBET

11

B Tpu cTaanu ocymecTBUTe Mepexo 3TaHoJa — 1-3ToKCeH
ITAHOJI. YKaKUTe YCJI0BHS BCeX MpeBpalleHuid.

3 daiuta

12

OcymecTBuTe NpeBpalieHus 10 cXeMe
3TaHAJIb — MPONAHOJ-2 — H30NPONMWJIOEH30AaT.
YxkaxkuTe ycJI0BUS BCeX NpeBpallleHNHiA.

3 Gamna

13

OcyuiecTBUTE NMPEBpAaIeHNUs MO CXeMe
O0yTeH-2 — 0yTaHO0/-2 — OYTAHOH — OKCUM OyTaHOHA.
Yka:kuTe ycJIOBUS BCeX NMPeBpPallleHUHIA.

3 daiuta

14

OcyuecTBuTE NpeBpalieHus 10 cxemMe
(hennamarauiiopomm — OeH3o0liHan
0€eH30MJIXJIOPHI.

Ykaxure ycJaoBHs BeeX NpeBpallleHUH .

KHCJI0Ta -

3 daiuta

15

OcymecTBuTe NpeBpamieHust 1o cxeme
0eH30.1 — HUTPOOEH30.1 — AaHWJINH
AMA3OHUMXJTOPU.

YkaxxuTe ycJI0BHS BCeX NPeBpalleHHUI.

— 0eH30.1-

3 Gamna

16

OcymecTBuTe NpeBpamieHust 1o cxeme
n-METWIAHWJIMH  — H-TOJIYOJIMA30HUI-XJIOPH]
OpOMTO.1y0J1 —> n-OpOMOEeH30iiHAsI KUCJIOTA.
YKaxure ycJaoBHs BcexX NpeBpalleHUi.

- n-

3 Gamna

17

OcyuecTBuTeE NpeBpalieHus 10 cxeMe

N-HUTPOAHUJIMH —> H-HUTPOOEH30JAUA30HUH-XJIOPUTL —> K-
THAPOKCH-1'-HUTPOA300€H30.1.

Ykaxkute ycjJoBHSI BCeX NpeBpallleHMid W OCOOCHHOCTH
NocJIeAHel peaKIuu.

3 oajuta

18

OcyuecTBuTE NMpeBpalIieHus 10 cxeMe

3 oajuta




OeH3aJIbAerug — 0CH3WJIOBBIN CIMPT
0eH3WJIaMHH — XJIOPH/ MeTHJI0eH3WIAMMOHHUS.
YkaxuTte ycJd0BHS BeeX NpeBpalleHUi.

19 B Tpu cTaauu ocylecTBUTE Nepexon 3 6anna
aleTHJIeH —> aleTHJIXJOpPHI.
YkaskuTe yCJIOBHS BCeX NpeBpaLLeHHI.

20 B Tpu cragum ocymecTBuTe nepexos 3 Gamna

HUTPOOEH30J1 —> QeHOoJI.
YkaxkuTe ycj0BUS BCeX MpeBpallleHH .




OITK-6. CriocobeH npeacTaBiIsiTh PEIYVILTATHEI CBOEU padOTHI B VCTHOM W MUCHMEHHOM
(bopMe B COOTBETCTBUM C HOPMAMHU W TMPABWIAMHU, OPUHATHIMU B IPODECCHOHATLHOM
COOOIIIECTBE.

Homep Kpurepun
3a/laHus CopneprkaHue BOIpOca/3aiaHust OLICHUBAHHUS
3a1aHuN
1 ToJIbKO KOBAJIEHTHBIE CBSI3U MPUCYTCTBYIOT B 1 6amn 3a
COCIUHEHUM: MPaBUJIbHBIN
A. CH3-CH»-CH>-NO> OTBET

b. CH3-CH2-CH2-ONa
B. CH3-CH>-NH;3Br
I'. CH3-CH2-COONa.

2 AMMHOTPYIIIA MPOSIBJISIET CBOHCTBA 3JIEKTPOHOAOHOPHOTO | 1 Oamn 3a
3aMeCTUTeJIs B COeIMHeHUMH: IPaBHJIbHbIN
A. beH3unamun OTBET

b. Amnmunamun
B. IIponmunamun
I'. ®ennnamun.

3 IIponuH, B 0T/INYME OT NIPONEHA, pearupyer co BCEMHU 1 Gamnn 3a
COeIMHECHUSIMH psiaa: IIPABUJIbHBIN
A. Br: (CCly), Cl2 mpu 500°C, C4HoLi OTBET

B. CH3CH,0H (kt,t°), NaNH,, HBr
B. H,0 (kt,t°), CHsSH (kt,t°), HBr
T. [Ag (NH3)2]0H, NaNH,, HoCO (kt,t°).

4 Hauo6oJ1ee BepoSITHHIM HHTEPMEINATOM B PeaKIu 1 6amnn 3a
3J1eKTPO(PHIBHOI0 IPUCOECAHHEHH O0POMOBOIOPO/A K 2- NPaBUIIbHBIN
MeTHI0yTeHy-1 siBasieTcs: OTBET

+

A. CH3—(|:H—CH—CH3
CH,
+

B. CH;C—CH;CH,
CH,

B. CH;Q—CHZ—CH3
CH,

I. CH3—(|:H—CH—CH3
CH,

5 B pesyabrare rugparanuu 0yruHa-1 B IpuCyTCTBHH 1 Gann 3a
coJiell pTyTH o0pa3syercs: IPaBHJIbHBIN
A. byrananb OTBET
b. byranon
B. byranou-1
I'. byranon-2.

6 B nopsake yBeJM4eHus: CKOPOCTH 3JIEKTPOPHUILHOIO 1 Gam 3a
OpOMHUPOBAaHUS PACIIOJI0KEHbI COeIMHEHHS] B PALY: PaBHJIbHBIN
A. Tonyon, penoin, GpomOeH301 OTBET

b. benzanbnerun, genoi, Tomyon
B. Bpomb6en3o:n, 6eH3anbaeru, TOIyol
I'. Benzanpaerua, Tomyosn, GeHo.

7 CoriacoBaHHasi OpHeHTAIUsI 3aMecTUTeIeil mposiBisiercst | 1 Oan 3a
B COeIMHEHUH MPaBUJIbHBIM
A. 4-HutpoOeHn3oitHas KucioTa OTBET




b. 3-lIlmanoanuaux
B. 2-Hutpodenon
I'. 3-Bpomben3anbaerun,

Broi0epuTe psil, B KOTOPOM COeIMHEHHUS PACHOJI0KEHbI B
NnopsiiKe yBeJIuYeHusi KapOOHUIbHON AKTUBHOCTH:

A. HCHO, CH3CH>CHO, CH3CH2COCHj3

b. CH3COCH3, CH3CH2CHO, CH3CH2COCH3

B. CH3;COCH3, CH3CH,CHO, HCHO

I'. CH3:CH2COCH3, HCHO, CH3;CH,CHO.

1 Ga 3a
MPaBUIbHBIN
OTBET

ByTraHoH-2 pearupyer co BceMM COeIMHEHUSIMU PAIa:
A.NH,-NHz, H"; Cu(OH),, t°; KMnO4, H2SO4, t°

B. NH,OH, H"; Cl,, NaOH; Ha, Ni

B. NH>-NH», H'; KMnOy4, H2SO4, t°; CuO, t°

I'. Ha, Ni; [Ag(NH3):]OH, t°%

NH,-NH,, H"

1 6amn 3a
IIPaBUIIbHBIN
OTBET

10

JM3THIAMHUH pearupyeT co BceMH COeJHHEHHSIMH psifia:

A. A30THas KUCJIOTa, a30TUCTasl KUCII0TA, YKCYCHBIH
aHTUJIPU],

b. A30THast KMCIIOTa, YKCYCHBI aHTHAPU, HOAMETaH

B. A3oTHas KUCIIOTa, a30TUCTas! KHCIOTA, TUAPOKCUT HATPHUS

I'. A3zoTmcras kucnora, iogmMeraH, OpoMOBOIOPOI.

1 6ann 3a
IIPaBUJIbHBIN
OTBET

11

Ha npumepe B3anmoaeiicTBusi 0pOMITAHA C BOJAHBIM
PacTBOPOM LIEI0UYM U3JI0KUTE CYIIHOCTh MEeXaHU3Ma
OMMOJIEKYJISIPHOTO HYKJICO(QHIBbHOI0 3aMelleHUs1 Y
HACBIIEHHOT0 ATOMA yIJjepoaa.

3 daiuta

12

Ha npumepe B3aumopeicTBusi 2-0pomM-2-MeTHJINIPONIAHA C
BOJHBIM PACTBOPOM IIE&JIOYM HM3JIOKMTE CYHIHOCTH
MEXaHM3Ma  MOHOMOJIEKYJSIDHOIO  HYKJIeOQHIbHOIO
3aMelleHHs] Y HACBIIIEHHOT0 aTOMa yIJjlepoja.

3 Gamna

13

Ha npumepe B3aumozgeiictBusi 0eH3osia ¢ OpoMITAaHOM B
NPUCYTCTBUM  KAaTAIu3aTopa  H3J0XKHTEe  CYLIHOCTH
MeXaHHu3Ma 3IEKTPOPHUILHOIO 3aMeleHus B
apoMaTH4eCKOM pPsay.

3 Gamna

14

Oxapakrepu3syiiTe BJUsIHUE 3aMeCTUTeJIel B
apoMaTH4YeCKOM si/ipe HA MPOTEeKaHUe peaKuui
3JIEKTPOPUIBHOI0 3aMeLeHUs.

3 oajuta

15

IIpu B3aummopaeiictBuu OeH3osia ¢ 1-OpoMmponmaHoMm B
npucyTcTBuM xjopuja xeiesa (III) Ob11a nmoyyena cmechb
MOHO- W [HM-3aMEIIEHHBIX OEH30JI0B C MNpeodagaHueM
U30MponuJadeH3osa U 1,4-nuu3onponuniidensoa.
OO0bsicHUTE ITOT pe3yJbTar.

3 oaiuta

16

IIpn B3ammoneiicTBUM NponeHa ¢ OpPOMOBOIOPOIOM B
NOJIIPHOM pacTBopuTeie odpasyercs 2-0pomnponan. Ilpu
B3aUMO/JCHCTBHM ITHX K€ PeareHTOB, HO B NIPUCYTCTBUH
nepokcuaa  Bojopoaa  ooOpasyercs  1-Opommpomnas.
OO0BbsicHUTE 3TH pe3yJIbTAThI.

3 Gamna

17

Ilpu  B3amMogeiicTBMM  MpomeHa ¢  XJOPOM B
YeThIPEXXJIOPUCTOM yriiepoae npu KOMHATHOM
Temneparype oopasyercs 1,2-auxaopmnponan. Ilpm
B3aUMOJEHCTBHH JITHX K€ peareHToB, HO MpH
Temneparype 450°C oOpa3yercss 3-XJIOpnponeH wu
BbleJ/IsIeTCsl XJ10poBo1opo. O0bsicHUTE 3TH pe3yJIbTaThl.

3 Gamna

18

Peakunu HYKJ1€0()MJILHOI'0 NMPHUCOeINHEHNS 1o

3 famna




KAapOOHWJIBLHOH TIpynmne 4acro TPedyT NPHCYTCTBHA
KHCJI0THOro Karanauzatopa. Ho B ciyyae mcnoJib30BaHuA
N-HYKJI€OHI0B MNOBBIINIEHHAA KHUCIOTHOCTH  MOXKET
3HAYUTEJbHO CHHU3MTb CKOPOCTh peakuuu. OO0bsicHUTe
3TH (paKThbI.

19

Peaxnus JAMA30THPOBAHUS npejacrapJjsier coooii
B3aMMO/IeliCTBHEe NMEPBUYHBIX APOMATHYECKHX AMHMHOB C
COJIIMH a30THCTOM KHCJIOTBI B H30BITKE CHJIbHOM
KHCJIOTHI NMPH MOJ/IePKAHMU HU3KOH TemmepaTypbl. Uem
00BSICHSIIOTCSI TAKME YCJIOBHS 3TOM peakuum?

3 Ganna

20

A3ocoueTaHue — B3auUMOJeiicTBMEe CcoJied JUa30HUA C
apoMaTHYeCKUMH COeIMHEHHUSIMH, coJepKaluMHu
CWIbHBbIE  JJIEKTPOHOJOHOPHbIe  rpynnbl  ((peHobl,
apoMaTHyecKue AaMUHbl W HWX TMPOM3BOAHBIE), 4YTO
NPUBOAUT K 00pa3oBaHMI0 a3ocoequHeHnidl. Peaxuus
TpedyeT colJio1eHns onpeaeJéHHbIX 3Hadennii pH cpenbl.
Yem 00yc/10BJ/IEHbI TAKHE 0COOEHHOCTH 3TOi peakiumn?

3 daiuta




MakeT 3K3aMeHAIMOHHOI0 ouJIeTa 1mo AUCHUILIINHE
«OpraaneCKaH XUMUA»

1. HanummTe ypaBHEHHS peakIuii MEXIY CICAYIOUIMMU COCIUHEHUSMHU B YKa3aHHBIX
YCIOBHSIX:
a) N30MACJISIHBIN ajbaeru/l U (peHUIrnapa3uH B KUCION Cpeae;
0) mpornaHaib U METHJISTHIKETOH B IPUCYTCTBHUH ILIEJIOYH;
B) KOHJICHCAIIUS STUJIalleTaTa B MPUCYTCTBUU ATHIIATa HATPUS;
') HarpeBaHue OyTaHaMUa B IPUCYTCTBUU MeHTaokcuaa Gocdopa;
1) KOpUYHas KUCJIOTa 1 OPOMOBOIOPOT;
e) HarpeBanue (t~1500C) 2-rugpoKkcuOyTaHOBOUN KUCIIOTHI;
) HarpeBaHue MUPOBUHOTPATHON KUCIOTHI C pa30aBICHHON CEPHOM KHCIOTOI;
3) a,D-ramakronupano3a ¢ HOAITAHOM M KHUCIOTHBIM THAPOIN3 OOpa3yIoLIerocs
COCIMHEHMUS;
1) TUMETHISTHIIAMUH U CepHasi KUCIIOTa;
K) OpoMuU 0-TONMIIUA30HUS U HOIN] KaJHSL.
HazoBute Bce 00pasyrouuecs: COeUHEHMSL.

2. Hammmmre ypaBHEHUS peaklUMil NOJyYEHUS CICAYIOINX COCAUHEHNN:

a) alleTOH MUPOJU30M COJU COOTBETCTBYIOIIECH KapOOHOBOM KUCIIOTHI;

0) wu30MacisHas KUCIIOTa U3 MaJIOHOBOTO 3(pupa;

B) D-kcunoza u3 D-unossr;

r) mnponujiaMuH u3 1-OpoMiponaHa;

1) 4-rugpokcu-3-MeTokcu-4'-HUTpoa3zo0eH301 U3 COOTBETCTBYIOLIMX JAHA30- H
a30COCTABJISIOIIUX.

YKaxxute yCcinoBus BCEX MPEBPALLICHUM.

3. OcyliecTBUTE NPEBPaILCHUs, HA30BUTE BCE COCTUHECHMUS.

CHy C~CH; CH,

NaOH

| ——— J 0]

TCH CH,Br 3Cl, | NaOH ¢

H = LiAlH, - CHyCH,NH, - CH,CH,CH,CL c Na/C,H,OH

KOH, t°
lcéH SO,ClL Cu, 200°C
CZHSOH 136

-

H+
4. Peakius 1ua3oTUpOBaHUs. YKaXXUTE YCIOBUS PEaKLUU, TUA30TUPYIOLIME areHTHI.

PaccmoTpuTe MexaHU3M peakiiy Ha JII0OOM KOHKPETHOM MpUMEPE.
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IIpumepHbIii epeyeHb TeM IS KyPCOBBIX padoT M0 JMCUMILINHE

«OpraaneCKaﬂ XUMMUSD»

KOHCTPYKTHBHBIE pEaKIIMU B OPraHUYECKON XUMUN

Tunbel XUMUYECKHUX CBA3EH B OPraHUYECKUX COCTUHEHUSX
KHCII0THO-OCHOBHBIE CBOWCTBA OPTAaHUYECKUX COCTUHEHUM
THIBI KUCIOT B OpraHNYECKON XUMHH

Opranuyeckre OCHOBaHUS

Karanusatopsl ruipupoOBaHus U AETUIPUPOBAHMS
HMHTepMennaTsl OPraHM4EeCKUX PEAKIIMI

PeareHTsl B OPraHM4eCcKuX peakusax

PaCTBopI/ITeJII/I B OPraHUYCCKHUX PCAKIUAX

. MeToapl Ka4eCTBEHHOTO aHAJIM3a OPraHUYECKUX COCTNHEHUIN

. MeToabl KOIMYECTBEHHOI'O aHAIN3a OPTAaHUYECKUX COEIUHEHUM

. MaruuiiopraHun4eckue COeIMHEHUs

. IlpuMeHeHne MarHNMOPraHUYECKUX COCAMHEHUN B OPTaHUYECKOM CUHTE3€E
. Peakuuun HykJ1€0MIBHOTO 3aMEUICHHS B ApOMAaTUYECKOM PSAY

. CTpoeHue u [IBET OPTraHUYECKUX COCAUHEHUM

KaTranu3aTtopsl ¥ KaTAIUTUYECKHAE PEAKIIMN B OPraHUYECKOW XUMUU

. IleperpynnupoBKH C y4aCTUEM a30TCOAECPKAINIUX COCITUHCHUN

. IleperpynnupoBKu ¢ y4aCTHEM KUCIOPOICOACPHKAIINX COCTUHEHUM

. IleperpynnupoBKH B OPraHM4ECKON XUMUU

. Kucnopoacoaep:xanme nsITHUICHHBIE LIUKIIBI C OJHUM T'€TEPOATOMOM

. A30T00;[ep>1<amne MECTUYIICHHBIC IUKJIbI C OJHUM I'€TCPOATOMOM

Peakuun koHaeHcauu

. JIByXOCHOBHBIC KUCJIOTHI M UX TIPONU3BO/IHBIC
. CompsikeHHOE PUCOSTUHEHHE K O, 3-HETIPEACIIbHBIM COCTMHEHHSIM
. HykneodunbHbie IeperpynmupoBKH K AIEKTPOHOACHUITUTHOMY a30Ty.

. BKJ'Ia,Z[ PYCCKHX XHUMHKOB-OPIraHMKOB B Pa3BUTHUC HAYKH.



Ipunoxenne 3
YueOHO-MeTOANYEeCKOE M HH(POPMALIHOHHOE o0ecrieyeHre TUCHUIIIUHbI

Pexomenayemas iureparypa

OcHoBHas TUTEpaTYypAa:

1. PeytoB O.A. Opranuueckas xumusi: yueOHuk. Y. 1: Oprannyeckas xumusi: B 4 u. Y.
1/ O.A. Peytos, A.JI. Kypu, K.I1. Bytun. — 9-e uzn. — Mocksa: Jlaboparopust
3Hanui, 2021. — 570 c. — Pexxum nocrtyna: https://e.lanbook.com/book/166749

2. PeytoB O.A. Opranmnueckast xumusi: yueonuk. Y. 2: Oprannueckas xumus: B 4 4. Y.
2 / O.A. Peyros, A.JI. Kypn, K.I1. bytun. — 10-e uzn. — Mocksa: Jlaboparopus
3HaHui, 2021. — 626 c. — Pexxum nocrtyna: https://e.lanbook.com/book/166750

3. PeytoB O.A. Oprannueckas xumusi: yueonuk. Y. 3: Oprannueckas xumus: B 4 4. Y.
3/ 0.A. Peyros, A.JI. Kypu, K.II. bBytun. — 8-e uza. — Mocksa: Jlabopatopus
sHaHui, 2021. — 547 c. — Pexxum nocrymna: https://e.lanbook.com/book/166751

4. PeytoB O.A. Opranunueckas xumus: yueOHuK. Y. 4: Opranndeckas xumus: B 4 1. Y.
4/ 0O.A. Peyros, A.JI. Kypn, K.IT yrun. — 7-e u3a. — Mocksa: JlabopaTopus
sHaHui, 2021. - 729 c. — Pexxum nocrtyna: https://e.lanbook.com/book/166752

JlonoaHUTENbHAS TUTEpaTypa:

5. Hprok B.I'. Opranuueckast xumus: yaeoHoe rocodue st By3oB / B.I'. [Ipiok,

B.I'. Kapues, B.II. Xuns. - 3-e uza. — OnektpoH. aaH. — Mocksa: FOpaiit, 2021. —
502 c. — (Briciiee o6pazoBanue). — URL: https://urait.ru/bcode/474456

6. IlepeBanoB B.I1. ToHkuii OpraHUYeCKU CUHTE3: MPOEKTUPOBAHUE U 00OPYAOBAHHE
MPOU3BOACTB: yueOHOoe nocodue 11 By30B / B.IL. IlepeBanos, I'.1. Konnobckuii. —
2-e u3a. — DnekTpoH. naH. — Mocksa: FOpaiit, 2021. — 312 c. — (Beicuiee
obpazoBanue). — URL: https://urait.ru/bcode/473022

7. la6apos FO.C. Opranunueckas xumus [InexktpoHHsiid pecypc] / FO.C. Ilabapos. -
5-¢ u3n., crep. — Cankr-IletepOypr: Jlanp, 2022. — 848 c¢. — Pexxum mocryma:
https://e.lanbook.com/book/210716

8. l'anoukun A.M. Oprannueckas xumusg. Knaura 1. TeopeTrmueckue OCHOBBI.
ANMKIMYECKHE YIIIEBOJOPOABl [DIEKTPOHHBIA pecypc]: yuebHoe mocolue aiis
By30B / A.W. T'anoukun, .B. Anansuna; — 3-¢ u3z., crep. — Cankr-IletepOypr:
Jlanb, 2022. — 436 c. Pexxum gocryma: https://e.lanbook.com/book/201173

9. Tanoukun A.M. Oprannueckas xumus. Kuura 2. KapOouuknuueckue u
AJIEMEHTOOPTaHUYECKHUE COCIUMHEHMS. [alloreHo- UM THAPOKCUIIPOU3BOIHBIE
YIJIEBOJOPOOB [DNEKTpOHHBIM pecypc|: yueOHoe mocobue / A.W. T'amoukul,
N.B. Ananpuna. - 2-¢ uzf., ucnp. — Cankrt-IletepOypr: Jlans, 2022. — 404 c. —
Pexxum nocrymna: https://e.lanbook.com/book/206069

10.'anouknn A.MA. Opranunueckas xumusgd. Kuura 3. Asorcoaepxkamue u
KapOOHWJIbHBIE coeMMHECHHMS. KapOOHOBBIE KHCIOTBI M HMX IPOM3BOIHBIC
[Dnexktponnsiii pecypc] / AWM. I'amoukun, N.B. Ananbuna. — 3-e uzm., crep. —
Cankr-IletepOypr:  Jlamp, 2022. — 432 c¢. — Pexum  1octyma:
https://e.lanbook.com/book/195480

I1.0eroneB A.E. Opranuueckass Xxumusi. MexaHuU3Mbl peakuuid [DJIEKTPOHHBIM
pecypc] / A.E. lleroneB, H.M. YepnoB. — 3-¢ usn., crep. — Cankr-IlerepOypr:
Jlanb, 2022. — 132 c. Pexxum noctyna: https://e.lanbook.com/book/215771



https://e.lanbook.com/book/166749
https://e.lanbook.com/book/166750
https://e.lanbook.com/book/166751
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https://e.lanbook.com/book/201173
https://e.lanbook.com/book/206069
https://e.lanbook.com/book/195480
https://e.lanbook.com/book/215771

12.1lla6apoB FO.C. Opranuueckas xumus [Dnextponnsiii pecype] / FO.C. 1llabapos;
[MTa6apoB FO.C. — 5-¢ u3n., crep. — Cankr-IletepOypr: Jlanp, 2022. — 848 c. —
Pexxum noctyma: https://e.lanbook.com/book/210716

13.MBanoB B.I'. Opranudeckas xumus: yueOnuk / B.I'. IBanos, B.A. I'opienko, O.H.
I'eBa; MOCKOBCKMIM NE€JArOTMYECKUN TOCYIapCTBEHHBIM YHHMBEpCUTET. — MoOCKBa:
OOO "Hayuno-uznarensckuit nentp UHOPA-M", 2022. — 560 c. — (Beicuiee
oOpa3zoBanue: Maructparypa). — BO — bakamaBpuar. — Pexum 1octymna:
https://znanium.com/catalog/document?id=417873



https://e.lanbook.com/book/210716
https://znanium.com/catalog/document?id=417873

Ipunoxenue 4

Caenenusi 00 00HOBJIEHUM Padoyeil MPOrpaMMbl JUCHUTLTHHbBI

Nerr.m.

OOHOBJICHHBIH
paznen padoueit
MPOrPaMMBbI
JUCIIUILIAHEI

Onuncanre BHECEHHBIX
U3MEHEHUU

PexBU3UTEI TOKYMEHTA,
YTBEPAUBILIETO
U3MEHEHUS




