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1. HEJIM U 3AJIAYU JUCIHUTIJINHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

Lenp u3ydeHus TucHUIUIMHBL «OpraHudeckas XUMUsDy 3aKITF09aeTCs B TO3HAHUH OOIIIX
3aKOHOB, CBS3BIBAIOIINX CTPOCHHUE U CBOMCTBA OPraHUYECKUX COCAMHEHUM, TyTE CUHTE3a
Pa3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB, MEXaHM3MOB XUMUYECKHUX IPOLIECCOB, A TAKKE
BO3MOYHOCTEN UCMOJIb30BAHHS OPTaHUYECKUX COEIUHEHHUI B PA3JIMUHBIX OTPACIIAX HAPOJHOIO
XO03siicTBAa.

3agaun:

* H3y4CHHE KIacCH(PUKAIIMN, HOMEHKJIATYPhl U H30MEPUH OPTaHUYECKUX COCTMHCHU;

* PACCMOTPEHUE CTPOECHHUSI OPraHUYECKUX COCAMHEHUN U XUMUYECKUX CBONCTB
BOKHEHIINX KJIACCOB OPraHUYECKUX BEILIECTB;

* U3y4YCHHE BOKHEHIIIMX POMBIIUICHHBIX U JJA0OPATOPHBIX CIIOCOOOB MOTyUeHUS
OPraHUYECKUX COCIUHEHUM;

* OBJIQJICHUE OCHOBHBIMH METOJIaMHU U MPUEMaMU IKCIIEPUMEHTAIBHON pabOThI,
HaBBIKAMU COOPKH MPOCTEUIITNX TPUOOPOB JIJIsi OUUCTKU U CHHTE3a OPTaHUYECKHUX BEIICCTB;

* hopmupoBaHUE y CTYJACHTOB OCHOB MTPO(EeCCHOHATLHOTO MBITIIICHUS M 0€301acHON
paboTHI IPU CUHTE3€ U aHATN3€ OPTaHUYECKUX COCTUHECHUI.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII
Hukn (pazmen) OIl: B1.0O
TpeGoBanus K MpeABAPUTEIbHOI MOAT0OTOBKE 00y4aK0IIerocs:

Heoprannueckas xumus
HNudopmaruka

®dusnka
AHanuTuuyeckas XuMHsI

Jducuuniannabl (MOAYJIM) M MPAKTUKH, IJI51 KOTOPbIX OCBOCHUE TAHHOM M CHUIINHbBI
(MoayJis) He00X0AMMO KAaK MpealIecTBYIOIIee:

BBenenue B Gpu3NUeCKyr0 XUMHUIO MTOJIMMEPOB U IKCIIEPTHAS XUMHUS
PU3HKO-XNUMHYECKUE METO/IbI HCCIIEOBAHUS CTPYKTYPbl OPraHUYECKUX COCINHEHUN
XHMHS TTOBEPXHOCTHO-AKTUBHBIX BEIIECTB

Hayuno-uccienoBarenbckas pabora
3. OFBEM JUCHHUIIVIMHbI

O0mas TPYA0EMKOCTh 18 3ET
YacoB 1o yueOHOMY IIaHY 648
B TOM 4HCJIe:

ayJIMTOPHBIC 3aHSITHS 367
camMoCTosITelIbHasl paboTa 74
4acoB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

OIIK-1.3: ®opmynupyeT 3aKI0YEHHS] U BBIBOJIBI 110 PE3YJIbTaTaM aHaJIN3a JIUTEPATyPHBIX
JTAHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETHUECKUX pabOT XUMUYECKOMH
HalpaBJIEHHOCTH

VYpoBenb |  0COOEHHOCTH COCTaBa, CTPOSHUS U CBOMCTB OCHOBHBIX KJIacCOB
OpTraHUYCCKUX COGI{HHGHHfl; BaXKHEHUIITIIE IMPOMBIIIJICHHBIC 1 na6opaTopHLIe
METO/bI ITOJIy4€HHUS] OCHOBHBIX KJIACCOB OPraHUYECKUX



Yposens 1

BemecTs; npasmiia HomeHkIaTypsl (MIOTTAK, parmonanbHOMN)
OpPTaHUYECKUX COCTUHEHUI; MEXaHU3MbI PEaKIiil 3aMeIICHNS,
MPUCOCTUHECHNUS, YTUMUHUPOBAHHSL.

pas3iinyaTth 1 Ha3bIBaTh OPTraHUYCCKUEC COCAMHECHU A, IIPOTHO3UPOBATH

CBOMCTBa OPraHu4YCCKUx COCI[I/IHGHI/Iﬁ B 3aBUCUMOCTH OT CTPOCHHA

MOJIEKYJI; C IIOMOIIIBIO ypaBHCHI/Iﬁ peaKHI/Iﬁ OITMCBIBATH CITOCOOBI

IMOJIYYCHH OPpTraHUYCCKUX COC,I[I/IHGHI/Iﬁ N UX XUMHUYCCKHUC CBOﬁCTBa;
peaTth 3aJa4n U YIIPaAXXHCHUA 110 TeHETHYECKOM CBSI3U MCXKAY pa3/INdYHbIMHA

KJIaCCaMU OPraHHuYCCKUX COCI[I/IHGHI/Iﬁ .

YpoBeHb |  OCHOBaMHU TEOPUHM OPraHUYECKONW XUMHMH.

OIIK-2.1: PabGoTaer ¢ XUMHUYECKHMH BEIIECTBAMH C COOTIOJICHUEM HOPM TEXHUKH

0€30I1aCHOCTH

YpoBeHnb |  mpaBmiIa 6€30mMacHO pabOThl B XUMUYECKON J1a00paTopuu.

VYpoBenb |  mpuMeHSTH O€30MacHbIE MPUEMBI IPU paboTe C OPraHuYECKUMU

VYposens 1

PCaKTUBaAMU U XUMHUUYCCKUMU an6opaMH.

Y4eTOM UX (PU3NYECKUX U XUMUYECKHX CBOMCTB.

crioco6amu 6e30MacHOr0 OOpaIIeHUs! C XUMUYECKIMHU Pe-areHTaMHu C

OIIK-2.2: ITIpoBOAUT CUHTE3 BEIIECTB U MaTePUAIOB Pa3HOM MPUPOIBI C UCTIONb30BAHHEM
UMEIOITNXCS METOTUK

YpoBeHb |  OCHOBHBIE METO/IBI U MIPUEMBI HKCIIEPUMEHTAIBHONU pabOThl; HA3BAHUS U
Ha3HAYEHUE XMMUYECKON NOCYAbl U 000PYI0BaHUs JIJIsl IPOBEACHHUS
CUHTETHUYECKUX PalOT.

YpoBeHb |  IIPUMEHSTH CIIOCOOBI BBIAECIEHUS BEIIECTBA; METO/Ibl KAUECTBEHHOT'O U
KOJIMYECTBEHHOI'0 aHaJIN3a JJIsl yCTAaHOBJIEHUS CTPYKTYphI BELLIECTBA.

VYpoBeHb |  HaBbIKaMu COOPKHU MPOCTEULINX XUMUUECKUX PUOOPOB JIIsl OUYMCTKH U

CHUHTE3a OPTAaHUYECKUX COCTMHECHUM.

OIIK-6.1: IlpencraBnser pe3yabTaThl pabOTHI B BUAE OTYETA IO CTaHAApTHOU hopme Ha
PYCCKOM $I3BIKE

VYposens 1 [lpaBuiia coctaBieHus OTYUETHON JOKYMEHTAIINH.

VYposens 1

(dhopMe Te31COB, TOKIAIOB.

VYposens |  HaBbikamu cocTaBieHHUs! OTUETHON JOKYMEHTAIINH.

5. BUIAbI KOHTPOJIA

Buasl KOHTpOJIsL B cemecTpax:
9K3aMEHBI 5
3a4eThl 4
KypCcoBbI€ pabOThI 5
6. SI3BIK ITPEIIOJJABAHUSA

SI3BIK TTpenogaBaHus: pyCcCKUi.

7. CTPYKTYPA U COAEP KAHUE JTUCHUIIJIMHBI (MOAYJIS)

CocTaBnsATh OTYET O BEITOJHECHHOM pa60Te " IOJIYYCHHBIX PE3YyJIbTaTax B

Kon HaumeHoBaHue pa3iesioB u Bup Cemectp | Hacos | Hcrtou-

3aHAT.

TeM 3ansatua | / Kype HUKH

IIpumeyan-
ue

Pasnen 1. 1. Beenenue OcHOBHBIE
MOHSITHUS, METOIbI, TPOOIEMBI
OPraHNYeCKON XUMUH.




1.1 Jlex 6
1.2 J1ab 40
1.3 Cp 5
Paznen 2. 2. [IpenenbHble
YTIIEBOIOPOJIBIL.
2.1 Jlex 2
2.2 JIab 6
2.3 Cp 5
Paznen 3. 3. HenpenenbHbie
YIIEBOIOPOAbI. AJIKEHBI,
aJKaaueHbl, aJIKUHEI.
3.1 Jlex 8
3.2 J1a0 26
3.3 Cp 10
Paznen 4. 4. ApomaTudeckue
YIJI€BOJIOPOJBI.
4.1 Jlex 6
4.2 J1a0 22
4.3 Cp 12
Paszmgen 5. 5.
["anorennpons3BoHbBIE
YTIICBOIOPOJIOB.
5.1 Jlex 6
5.2 JIa0 16
5.3 Cp 6
Pa3nen 6. 6.
Meramiooprannyeckue
COEITHEHUS.
6.1 Jlek 2
6.2 JIab 4
6.3 Cp 4
Paznen 7. 7. 'mapokcuiibHBIE
ITPOU3BOJTHBIC YTIIEBOIOPOIOB.
7.1 Jlex 4




7.2 JIab 26
7.3 Cp 10
Paznien 8. 8. IIpocTsie 3¢upsI.
8.1 Jlex 2
8.2 JIab 4
8.3 Cp 2
Paznen 9. 9. KapbonunbHbie
COEITHEHUS.
9.1 Jlex 9
9.2 JIab 40
9.3 Cp 4
Paznen 10. 10. Kap6oHoBbIe
KHCIIOTHI U UX (DYHKITMOHAILHBIC
MIPOU3BOJTHBIC.
10.1 Jlex 14
10.2 JIab 42
10.3 Cp 4
Paznen 11. 11. 'mapoxcu- u
OKCOKHCIIOTEI.
11.1 Jlex 4
11.2 JIab 8
11.3 Cp 2
Paszgen 12. 12. YrieBoasl.
12.1 Jlex 6
12.2 JIab 10
12.3 Cp 2
Pasmen 13. 13. Cynb(hOKUCIOTHI U
WX IPOU3BOTHBIC.
13.1 Jlex 4
13.2 JIa6 6
13.3 Cp 2




Paznen 14. 13. AzoTconepxariue

OpPTaHWYECKHUE COCIMHCHHUSI.
14.1 Jlex 5 12
14.2 JIab 5 24
14.3 Cp 5 2

Pasznen 15. 14,

[eTeponmkimyeckue

COCIMHEHUSI.
15.1 Jlex 5 2
15.2 JIab S) 6
15.3 Cp 5 4
154 DK3aMeH 5 27

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
OOpa3oBareibHbIC TEXHOJIOTHH MTpHUBEIeHBI B [Iproskenumu 1.
Cnncok 00pa3oBaTe/ibHbIX TEXHOJIOT Uil

1 |Muadopmanmonnsie (ITU(POBBIC) TEXHOIOTHH
2 | AKTHBHOE CITyIIIaHHC
3 MeTo/1bI TPYIIIOBOTO PEIISHUs TBOPUYECKHUX 3a1au (MeTon Jlenbdu, meroa 6—6, MeTo

pa3BHBaroIIel KOONepauy, MO3roBOW MTypM (METOJ] TeHepaluy Uaeil), HeTBOPKUHT U T.1.)

8. OLIEHOYHBIE MATEPHAJIBI VIS TIPOBEJEHUS TEKYIIEN U
MNPOMEXXYTOYHOM ATTECTALIUU

8.1. OueHoyHble MaTepHAJIBI /IS IPOBEACHHUS TEKYyLIEeH aTTeCTaluu

OI_ICHOLIHBIG MaTepHraJibl JJIs1 IPOBECACHUA TeKymefI aTTeCTalluu NPUBCACHBI B HpI/IJ'IO)KeHI/II/I

8.2. OneHouHble MaTepHuaJibl JIsl IPOBECACHUS l'[pOME)KyTO‘IHOﬁ aTTeCTallumn

OL[GHOLIHBIC MaTCepHraJIbl JJIs1 IPOBCACHUA HpOMe)KYTOQHOIZ aTrTecTallu NpUBCACHLI B

[Tpunoxenun 2

8.3. TpeOoBaHus K peTHHI-KOHTPOJIIO

9. YYEBHO-METOJUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHUE
JUCLMILIMHBI (MOLYJIS)

9.1. Pexomenayemas aureparypa

9.3.1 IlepevyeHb MPOrpaMMHOI0 o0ecrevyeHust

Kaspersky Endpoint Security 10 ms Windows

Adobe Acrobat Reader

Google Chrome

AIWIN]|PF

WinDjView




5 OpenOffice

6 Foxit Reader

9.3.2 CoBpeMeHHbIe TPO(deccHoHAIbHbIE 0a3bl JAHHBIX U HH(POPMAIIMOHHBbIE CTIPABOYHbIE
CHCTEMBbI

Penozurapuii Tel'Y

OBbC Tel'Y

SbC BOOK.ru

9BC «Jlaup»

OBC «YHuBepcuTeTckas OMOINOTEKa OHIIAMHY

| O B W N

9BbC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

AyauT-1 OobopynoBanue

3-407a | KOMIUIEKT y4yeOHOI MeOemH, MEpeHOCHOW HOYTOYK, TPOEKTOP, BECHI, XOJIOAUIHHHUK,
mKadbl, peppakTOMETp, TOPEIKa, MOMKA, TUIUTKU dJICKTPUIECKHE, CTOJIBI, CYIIHIIKA

5-310 [Ipoektop Dxpan Kommbrorep (MOHUTOP, CUCTEMHBIN OJIOK, KiaB., MblIilib) Jlocka -
lm. Tpubyna -1 mr. KommexT yae6Ho# Mebenn

11. METOJAUYECKUE MATEPHAJIBI VIS OBYUAIOIUXCSI IO OCBOEHUIO
JUCHUILIAHBI

HporpaMMa JUCHUITIINHBI ((Opl"aHI/I‘IeCKaH XUMMUA»

1. Beenenue

[IpenMer oprannyeckoil XUMUU U OCHOBHBIE 3Tarlbl €€ pa3BuTUsA. CriocoObl N300paxeHUs
MOJIEKYJI OpraHMYECKUX COETUHEHUH, CTPYKTYpHbIE U 31eKTpoHHBIEe (hopmyibl (I'. JIptouc). Tumbt
YIIIEPOJAHOIO CKEJIeTa, alluKINYEeCKHe, HUKINYECKHE U T€TEPOLUKINYECKUE COeAMHEHHUS.
Nzomepust u e€ Buabl. 'omomnorus. OcHoBHbIE pyHKIIMOHAIBbHBIE rpynbl. Knaccudukanus
OPraHUYEeCKUX COCTUHECHUM.

OcCHOBBI HOMEHKJIaTypbl OPraHUYECKHUX coeTuHeHNH. M30Mepusi opraHnyecKkux
coenuHeHui. 3amectutenbHas HoMeHkinarypa, MFOITAK. Hazpanusi OCHOBHBIX KJIaCCOB
OpPraHMYECKUX COCIUHEHUMN, CI0KHBIX MO~ U TeTePOYHKIIMOHATIBHBIX COSIUHEHUH.

CrniocoObl n300paXkeHus! MPOCTPAHCTBEHHOTO CTPOEHUS MOJIEKYJI € Sp3 TMOPUAN30BaHHBIM
YTJIEpOJIOM: KIIMHOBU/IHBIE TIPOEKITNH, "JIECOMMIIbHBIE KO3JIbI'", Tpoekinu HpromeHa.
Kongopmanuu, konpopmepsl. 3acioHeHHast (CUH MEepUILIaHapHas), 3aTOPMOKEHHas (aHTH
nepuIiaHapHas), CKoleHHasi (rou-) KoH$opMauuu.

AcuMMeTpruYecKuil aToM yriiepoia. XUpaabHOCTb, YCIOBHSI, HEOOXOIUMBIE JUIs
BO3HUKHOBEHUs xupanbHOCTH. KoHdurypamus, otiuuue ot koHpopmaruu. Ontudeckas
M30MEpHUs, ONTUYECKask aKTUBHOCTh. DHaHTHOMEPHI. PariemMartsl.

[Mpuntun R,S-nHomenknarypel. OnpeeneHne nopsiIka CTapIInHCTBA 3aMECTHTEICH y
xupanbHoro nentpa (npasuiio Kana-Muronsaa-IIpenora). AGcontoTHast 1 OTHOCUTENbHAS
koHpurypauuu. [Ipoekunonnsie popmynsl (3. @uiep). Ix moctpoenue, mpaBuia mojb30BaHHs
UMH (IJ151 COeIMHEHUH ¢ OHUM aCUMMETPUYECKUM aToMOM yriepoza). CrocoOsl pa3jieneHus
paniemaroB. CoelMHEHUs C IByMs XHpalbHbIMU LieHTpamu. [locTpoenue npoekuuii @umiepa.
JHuacrepeomepsl. Me3o-(popMbl. IpUTPO- U Tpeo-HOMEHKIaTypa. M300paxeHne MOJIeKyIIbl
JTAHHOTO COEIMHEHUS C TIOMOIIbIO pa3IMYHBIX MPOSKIMOHHBIX (popmyi. [Iepexon oT oqHOM
POEKIIMOHHON (OPMYIIBI MOJIEKYJIBI K Jpyroil. [IpeacraBienne 06 onTuueckoi H30MepHH
COEIMHEHUH, HE COJIEPKAIMX ACUMMETPUYECKOTO aToMa yriaepoaa.

I'eomeTpuueckas u3omMepusi COeIMHEHUH C IBOMHOM cBs3bIo. Lluc-, Tpanc-; E-, Z- u CUH-,
AQHTH- HOMEHKJIATypa.

Knaccugukanus peareHTOB U peakiuii. DiaekTpoHHbIe 3P exTsl 3amectuteneii. OCHOBHbIE




TIOJIOXKEHHUSI TEOPUH CTPOCHUS OpraHUYeCKUX coequHeHnit (A.M. byTiepoB), 351eKTpOHHOM
TEOPHH, OCHOBHBIE IPUHLIUIIBI KBAHTOBOM OpraHWYeCKON XUMUH.

Tunsl rubpuauzanum aToMa yriepojaa B OpraHu4ecKuX COeTUHEHUSAX, TEOPHsI B3aUMHOTO
OTTAJIKMBAHUSA 3JIEKTPOHHBIX opOuTaneil. ¢ u 1 CBA3M aTOMOB yriepoja, pusnueckue
XapaKTepUCTUKH CBSA3€H: JJIMHA, BaJICHTHBIE YIJIbl, SHEPTUs, IOJIAPHOCTb, NOJISPU3YEMOCTb,
JUIIOJIBbHBIM MOMEHT, TOTEHIMA]l MOHU3ALMU. | OMOIMTHYECKUI U reTepoIMTHYECKUI pa3pbiB
CBSI3H.

Knaccugukanus pearenToB u peakuuil. [IpomexyTounble 4acTHIbI (MHTEpMEINATHI):
pajuKaibl, KapOOKaTHOHBI, KapOaHUOHBI, KAPOEHbI, HUTPEHBI, APUHBI U AP. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE TPOMEXKYTOUHBIX YAaCTHILL. DJIEKTPOHHBIE Y3PPEKTHI 3aMeCTUTENEH.
NHIyKTUBHBIA 1 ME30MEpHBI 3P GEeKThI U crtocoObl n300paxkeHus d3Tux 3¢ dektoB. [Ipumepsr
rpymi ¢ +l, —I, +M u —M-3ddexramu. IphdekT runepKoHbIOrannuu (CBEPXCOMPSHKEHHS).
Bnusiaue a5ekTpoHHBIX AP PEKTOB 3aMeCTUTENEH Ha CTaOUIBHOCTD U PEAKIIMOHHYIO CIIOCOOHOCTh
OpPraHUYECKUX COCTMHEHUN U MPOMEKYTOUHBIX YacTHIl. Pe30HaHCHBIE CTPYK "TYpBbI, IPaBUIIA UX
IIOCTPOEHUS.

Kucnots! u ocHoBanust (U. bpencren, I'. JIbtouc). ConpsikeHHbIE KUCIOTHI U
COIpsI »KEHHBIE OCHOBaHUS. KHCIIOTHO-OCHOBHBIE paBHOBECHS Ha IPUMEPE CITHUPTOB, IMPOCTHIX
3¢upoB, KAPOOHOBBIX KUCIIOT, KETOHOB U aMHHOB. KoHCcTaHTa KrcnoTHocTH pKa, KoHCcTaHTa
ocHoBHocTH pKb. Briusinue 3amectutenei B MosieKyiie Ha KUCJIOTHOCTh M OCHOBHOCTh
OpraHMYECKUX COCAUHEHUN. Teopus KeCTKUX U MATKUX KUCIOT U ocHoBaHuil (QKMKO).

2. YTri1eBo10pOabl

Anxanel. ['omosornyeckuil psa, U30Mepusl 1 HOMEHKIAaTypa ankaHos. [Ipupoaasie
VCTOYHUKH aJIKaHOB. MeTObl CUHTE3a: THAPUPOBAHKUE HENIPENEIbHBIX YIIIEBOAOPOJOB, CUHTES
yepes JIUTHHIUATKUIKYIIPAThI, 3JIEKTPOJIU3 coJiell KapOOHOBBIX KUCIIOT, BOCCTAHOBJICHHE
KapOOHMJIBHBIX COEMHEHUI, U3 rajoreHaakaHoB (peakius Bropua, npoToan3 peakTHBOB
['punsbspa). [lpupona C—C u C—H cszeii B ankanax. Kondopmaiuu 3tana, npomnana, OyraHa u
BBICUIMX aJIKAHOB. DHEpreTuyeckas JuarpaMma KoOH()OpPMaIMOHHOI'O COCTOSIHUS MOJIEKYJIbI ajIKaHa.

XUMHUYECKUE CBOICTBA: peaklUy TajJoreHnpoBaHusl (XJIOpUpoBaHue, OpOMUPOBAHUE,
HoaupoBaHue, PTOpUpOBaHKE). DHEPreTHUKa IETHBIX CBOOOHOPAIUKAIBHBIX pEaKIUi
ranoreaupoBanus. Hurposanue (M.U. KonoBanos), cynb}oxiopupoBaHue U OKUCIICHHE.
CeNeKTUBHOCTD PaIUKAIBbHBIX PEaKIi U OTHOCUTENbHAs CTAOUIBHOCTD AIKHIIBHBIX PaJluKajoB.
TepMUYECKU U KATAIUTUYECKUM KPEKUHT.

uknoankansl. Knaccudukarus amuiukioB. DHeprus HalpspKeHUs LIUKIIOAIKaHOB U ee
KOJINYECTBEHHAsI OIICHKAa HAa OCHOBAaHUH CPABHEHUS TEIUIOT 00pa30BaHUs U TEIUIOT CTOPAHUs
LIUKJIOAJIKAHOB M COOTBETCTBYIOIIMX AJIKaHOB. THIIBI HAIIPSPKEHUS B LIUKJIOAIKaHAX U
NOJIpa3/ieJIEHNE [IUKJIOB Ha MaJIble, CPEIHNE LIUKIIBI ¥ MaKpOLUKJIIbl. CTpOEHNE UKJIIONPOIIaHa,
UKJI00yTaHa, IMKIIONEHTaHa, MKJIorekcaHa. KoHpopMalmoHHbIH aHATN3 [IUKJIOTeKCaHa.
AKcuanbHbIe U 3KBaTOpUalIbHbIE CBA3U B KOH(POpPMaIUH "Kpecio" HUKIOreKcaHa.

MeTobl cHHTe3a IUKIIONpOIaHa, IIUKJI00yTaHa U UX MPOu3BOAHBIX. OcOOEHHOCTH
XUMHYECKHUX CBOMCTB COEIMHEHUN C TPEXWIEHHBIM IHUKJIOM. CHHTE3 COEUHEHHUH psiaa
[IUKJIONEHTaHa U IUKIorekcaHa. CHHTE3 COeIMHEHHH cO CPEeJHUM U OOJIBIINM Pa3MepOM IHKIIA.

Ankensl. 'oMonorn4ueckuii psj, A30MepUsi 1 HOMEHKIJIATypa ajKkeHoB. ['eomeTprueckas
nuzomepus (1uc-, Tpane- u E-, Z-nomenknarypa). [lpuposa 1BoitHOM cBsI3u. MeTo/Ibl CHHTE3a:
AIIMMHUHHPOBAHUE TAJIOT€HOBOIOPO/Ia U3 aJIKUITaIOr€HUI0B, BOJBI U3 CIIUPTOB,
JIeraJIOTeHUPOBAHKE BUIl-IUTajoreHankanoB. Peakiuu ['opmana, Buttura, crepeocenekTuBHOE
BOCCTAHOBJICHHE aJTKUHOB.

XUMHUUECKHE CBOMCTBA alIKEHOB. P11 cTaOMILHOCTH alKEHOB, BLIBEACHHEBIA HA OCHOBE
TEIUIOT TUApUpoBaHus. ['eTeporeHHOoe U TOMOT€HHOE I'MIPUPOBAHUE AJIKEHOB.

OnekrpodunsHoe npucoeaunenue (AE). O0miee npencraBieHne 0 MEXaHU3ME PEAKIIHi, T
1 G KOMILJIEKCHI, OHMEBBIE HOHBI. CTepeo- U pernocesnekTuBHOCTh. [IpaBuno B.B. MapkoBHHKOBa,
WHAYKTUBHBIN U Me30MepHbIN 3¢ dekThl. ["anorennpoBanue: MexaHusM, crepeoxumusi. [Ipoueccsl,
conyrcTByromue AE-peakuusam: conpsskeHHOE pUcoeAMHEeHNe. [ naporaaoreHupoBaHue,
runparaiys. [I[poMBIIUIeHHBIH METOJT CHHTE3a 3TaHOJIa U TIPOIIaHoIa-2.



['unpokcumepkypupoBanue. Permo- u crepeoceneKTuBHOE MPUCOESTUHEHHE THAPUIOB Oopa.
Pernocnenuduueckne ruapodopupyroriie peareHThl. [IpeBpaiienne 60popraHnuecKux
COCTMHCHUH B alKaHbl, ciupThl. OKuciaeHue ankeHoB 10 okcupanoB (H.A. Tlpunexaes) u 1o
nuosioB 1o Baruepy (KMnO4) u Kpure (OsO4). CtepeoXxuMus THIPOKCHITMPOBAHUS AJIKCHOB.
O30H0IM3 aJTKEHOB, OKUCIUTEIBHOE U BOCCTAHOBUTEIBHOE PACIIEIIIICHUE 0O30HUIOB.
HcuepnbiBaroniee OKMCICHUE AJIKEHOB.

PanukanbHble peakiuu: NpucoeIuHeHrne OpOMUCTOr0 BOJOpoia o Xapairy (MeXaHu3M
AR) k ankeHam u aJutiIbHOE rasiorenuposanue o Lurnepy.

Kap6enbl — 4acTuIlpl ¢ ABYXKOOPAUHUPOBAHHBIM aTOMOM yTriiepoaa. MeTo bl
reHepUpPOBaHUS KapOCHOB U AuranoreHkapOeHoB. [IpucoeuHeHe CUHIIIETHBIX U TPUIUIETHBIX
KapOEHOB K aJIKEeHaM.

Ankanuensl. Tunsl 1ueHoB. M301upoBaHHbIE, KyMYJIUPOBAHHBIE U CONPSKEHHBIC JUEHBI.
N3omepust u HOMeHKIaTtypa. Metozsl cuHTesa 1,3-1ueHoB: 1eruipupoBaHUe aJIKaHOB, CHHTE3
®daBopckoro-Pernrne, kpocc-coueTaHuE Ha METANIOKOMIUIEKCHBIX KaTaau3aTopax.

Byranuen-1,3, ocobeHHOCTH CTpOeHUs. XUMUYECKHE CBOMCTBA 1,3-1neHOB.
["asorenupoBanue u rugporajioreHupoanue 1,3-n1ueHoB. AUTiIbHBINA KaTHoH. 1,2- u 1,4-
IpPUCOEANHEHNE, TEPMOIMHAMUYECKUN U KUHETUUECKUN KOHTPOJIb. [Tonmmepusanus 11ueHoB.
Harypanbublii 1 cunTeTnueckuil kayuyku. Peakius Junbca-Anpaepa ¢ alkeHaMu U alIKUHAMU,
CTEPEOXUMHUS PEAKIUH U €€ IPUMEHEHUE B OPIraHUYECKOM CHUHTE3E.

AJikuHBIL. ['OMOJIOTMYECKU psiji, HOMEHKJIaTypa U nuzomepus. [Ipupona TpoiiHOM CBS3H.
MeTo/1bl CHHTE3a aIKUHOB € IOMOIIBIO PEAKIIMM OTILEIICHH S, ATKUIMPOBAHUS TEPMUHAIBHBIX
aneruieHoB. [lonydeHne aneTniieHa NUpoJIM30M METaHA.

XUMHUECKUE CBOMCTBA AIIKMHOB. DIIEKTPOPHILHOE PUCOCTMHEHUE K aJIKHHAM.
CpaBHeHuE peaklIMOHHOW CIIOCOOHOCTH aJIKMHOB U aJIKeHOB. ['aoreHupoBanue,
ruporajioreHupoBanue, rujaparanus ankuion (M.I'. Kydepos), npucoennnenne kapOOHOBBIX
KHUCI0T. BoccTaHOBIEHME aIKUHOB /10 LIMC- U TPAHC-aJIKEHOB. [ napobopupoBaHue aJKUHOB,
CUHTE3 aJIbJIern10B U KeTOHOB. C—H-KuCcI0THOCTD aneTuieHa. ALeTUIICHUIbl HATPUS U METH.
Maruuiiopranudeckue npousBoanbie ankuHoB (PK.W. Mouuny): ux noiaydeHue U UCIOJIb30BaHUE B
OpraHMYECKOM CHHTE3E.

KonneHcanust TepMUHANBHBIX aTKMHOB ¢ KeToHaMu U anpaeruaamu (A.E. @aBopckuit, B.
Penime).

Apomartudeckue yrineoaopossl. Konnenuus apoMatngyHocTd. ApomatuyHocTh. CTpoeHue
oenzona. ®opmyna Kekyne. [IpaBuno Xrokkens. ApoMaTiyecKue KaTHOHBI U aHUOHBI.
KonaencupoBaHHble apoMaTHUECKUE YTIIEBOJOPOAbL: HAQTaIMH, (peHAaHTPEH, aHTPAlleH, a3yJIeH U
npyrue. ['erepolukinyeckue msITi- U MeCTUWIEHHbIE apOMaTHYECKHe COeAMHEHU (TUppPoI,
bypan, THoeH, MUPUANH). AHTHAPOMAaTUYHOCTh Ha MPUMEpE LUKIO0yTaiueHa, [IMKJIONPOIEHUII-
AQHUOHA, KATUOHA LUKJIOTIEHTAIUCHHIINS.

[TonydyeHnne apoMaTHUECKHUX YIJIEBOJOPOIOB B MPOMBIIUIEHHOCTH — KaTaJIMTUYECKHM
pudopMuHr HedpTH, NepepaboTKa KOKCOBOTO raza U KaMEHHOYTOJIbHOM cMoJIbl. JlabopaTopHbIe
METO/Ibl CUHTE3a: peakius Biopra-durtura u aApyrue peakimu Kpocc-coueTaHus, aIKIIMPOBaHNE
aperoB no Opuaeno-Kpadrcy, BoccTaHOBIECHUE KUPHOAPOMATHIECKUX KETOHOB (PeaKiiust
Kuwxnepa-Bonbda, peakuus Knemmencena), npoToian3 apuaMarHuiraloreHuI0B.

CaoiicTBa apeHoB. KaTanutudyeckoe ruipupoBaHue apeHOB, BOCCTAHOBJIEHUE apEHOB 110
Bbépuy. Peakiiuu 3amenienus Bo1opoia B O0OKOBOH 11N aKuiI0eH30J10B Ha ranoreH. OKuciaeHue
IKUIOEH30JI0B /10 KApOOHOBBIX KUCIIOT.

Peaxiiuu anekTpoduiabHOTo 3aMelieHns B apoMatuyeckoM psaay. Knaccudukanus peakuuit
apOMAaTUYECKOT0 IEKTPOPHUIBLHOTrO 3amereHus. O01ue mpeIcTaBIeHIsl 0 MEXaHU3ME PEeaKlni,
KUHETHUYECKUI N30TONMHBIN 3(PPEKT B peakuusax 31eKTpoUIbHOTO 3aMeIeHHUs BOIOpOia B
6eH301bHOM KoJiblie. [IpencraBienue o 1 U 6 Komiuiekcax. CTpyKTypa NepexoqHOr0 COCTOSHHUSL.
ApEHOHMEBbIE HOHBI B PEAKIMSX IEKTPOPHUIHLHOTO 3aMellieHHs. BiausiHue npupoab! 3aMecTUTeNs
Ha OPUEHTALIMIO U CKOPOCTh PEAKIMH EKTPOPUIBHOTO 3aMeIIeHUs. DIIEKTPOHOJOHOPHBIE U
AJIEKTPOHOAKILIENITOPHBIE 3aMecTuTeNH. CorylacoBaHHasi U HECOIIaCOBaHHAsl OPUEHTALIMS IBYX WM
HECKOJIBKUX 3aMECTUTENEH B apOMaTHYECKOM KOJIBIIE.

Hutposanue. Hutpyromue arentsl. Mexanusm peakiiui HuTpoBanus. HurpoBanue Genzomna
U ero 3amMeleHHbIx. HutpoBanue Hadranuna, Oudenuna u qpyrux apeHos. [lomyuenue



MOJMHUTPOCOETUHEHHUIA.

lNanorenunpoBanue. ["anorenupyromme areHTel. MeXaHu3M peakii TaIOreHUPOBAHUS
apEeHOB U UX MPOU3BOJHBIX.

CynsdpupoBanue. Cynbdupyromue areHTel. Mexanusm peakiuu. Kuaetnaeckuit u
TEPMOJMHAMHYECKHUI KOHTPOJIb B peaklnu CyIb(GUPOBaHUS Ha MIpUMepe HapTalInHa.
O6patumocTs peakuu cynbpupoBanus. [IpeBpamienus cynbdorpymnsl.

AnxunupoBanue apeHoB 1o Opugento-Kpadrcy. ATkunupyroye areHTbl. MexaHnu3m
peaxiuu. [To6ouHbIe TpOIECCH — U30MEpU3ALIHS ATKUIUPYIOIIETO areHTa U KOHEYHbIX
npoaykToB. CHHTE3 Tuapui- U TPUAPUIMETAHOB.

AnunupoBauue apeHoB 1o Opugento-Kpadrcy. Anmmpyromye areHTbl. MexaHnusm
peakiuu. PernocenexktuBHocTh anunupoBanus. Dopmunuposanue no ['arrepmany-Koxy u npyrue
POJICTBEHHBIEC PEAKIIMH.

3. N'anoreHnpou3BOHbIE YIIIEBOIOPOIOB

N3omepust, Homenknarypa. CriocoObl MOIy4YeHUs U3 CIIMPTOB, AJIKAHOB, AJIKEHOB;
3a~MEILEHUEM aTOMa OJJHOTO raJloreHa aTOMOM JIPYroro, XJ0PMETUIIMPOBAHNE apEHOB.

Peakuuu Hykineo(uIbHOTO 3aMEIEHHS Y HACBIIIICHHOT'O aTOMa yTriiepo/ia B
ANKWITATOTeHUIaX KaK METOJ CO3[IaHUs CBSI3U YIIepOaA—YTIIepo, YIIepoa—asoT, yriaepoa—
KHUCIIOPO/I, yriiepoa—cepa, yriepoa—a@ocdop (morydyeHue ankuiraaoreHua0B, CIUPTOB, THOJOB,
MPOCTHIX YPUPOB, HUTPOCOEAUHEHUH, aMUHOB, HUTPUJIOB, CIIOKHBIX 3(DUPOB U Ap.)
Knaccudukanus MexaHu3MoB peakiuil HykieopuibHoro 3amenienns. OCHOBHbIE XapaKTePUCTUKHI
SN1-, SN2-peaknuii. DHepreTuueckuil IpoduiIb peakui.

Peakuuu SN2-tuna. Kuneruka, ctepeoxumus, BajibIeHOBCKOe oOparienue. [lonstue o
HYKJIeOMIHHOCTH. BiusiHre mpupoabl pagukaia U yXoIsaieil rpynmnsl cyocTpara, mpupo bl
HyKJ1eohuIbHOTrO arenta Ha ckopoctb SN2-peakuuii. [Tpunmun XKMKO.

MeTton mexdazHOro rnepeHoca 1 ero UCIoJIb30BaHUE B OPTaHMUECKOM CHHTE3€.

Peaknun SN1-tuna. Kuneruka, crepeoxumusi, 3aBucumMoctb SN1-niporiecca ot mpupo—asl
panukana, yxoJsmien rpynmsl, pactBopureis. KapOokaTronsl, pakTopsl, ONMpenesstonme ux
YCTOMYUBOCTb.

MeTob! nosTyueHusl raloreHajlkaHOB U3 aJIKaHOB, aJIKEHOB, CIIUPTOB.

Peakuuu snuMuHupoBaHus. Peakiuy 3IMMUHUPOBAHUSA, 0. U 3 JJIMMUHUPOBAHUE.
Knaccudukarus mexanunsmos B anumunupoBanus: E1, E2 u E1ch. Hanpasnenue
sanumuHupoBanus. [Ipasuna 3aiinesa u 'opmana. Crepeoxumus STUMUHUPOBAHUS: aHTHU-
3IIMMUHHMpOBaHUE. BiusHMe NpUpoabl OCHOBAHUS M YXOJAIIEH TPyl Ha HAallpaBJIeHHe
oruerienus. Konkypenuus npoueccoB E2 u SN2, E1 u SN1. dakropsl, Biusmonme Ha 3Ty
KOHKYypeHLHto. Mcronb30Banue peakuuii f 3 IMMUHUPOBAaHUS B TaJOr€HANKaHax JUIsl CHHTE3a
QJIKEHOB, TUEHOB M aJKUHOB. BiinsiHue KoH(OpMaIlMOHHOTO MOJI0KEHUS (PYHKIIMOHAIBHBIX TPYI
B IIMKJIOAJIKAHAX HAa UX PEaKIM "OHHYIO CIOCOOHOCTh Ha MPUMEpPE PeakLnil 3aMeeHHs,
OTUIETIJICHHUS.

4. MetannoopraHu4eckue CoeIMHEHUS

JIuTuii- 1 MarHUMOPraHMYECKUE COeTMHEHNs. MeToAbl CHHTE3a: B3aUMOIEHCTBUE MeTallia
C aNKWJI- uiu apwiraiorenuaamu. CtpoeHue peakTuBoB [ puHbsipa, paBHOBECUE C
JUajgKuIMaraueM. JINTuii- 1 MarHuiopraHnyecKkue COeMHEHUsI B CUHTE3€ YIJIEBOI0PO/IOB,
CIIUPTOB, alIbJIETUIOB, KETOHOB, KAPOOHOBBIX KUCIOT. J(nankui- u auapuikynpatsl. [lomyuenue u
MPUMEHEHHUE ITUX KOMIUIEKCHBIX COEAMHEHUH I CUHTE3a NPEIeIbHbIX YTIE€BOAOPOI0B, TUEHOB,
HECUMMETPUYHBIX KETOHOB M B PEAKIIUAX COMPSIKEHHOTO MPUCOCTUHEHUS K 0,3 HEHACHIIIICHHBIM
KapOOHUJIHHBIM COCTUHEHUSIM.

5. I'uipoKCUITPOU3BOIHBIE YTIIEBOJOPOIOB

OpHoaToMHbIE CTUPTHL. ["'oMoorndeckuii psj, kiaccupukanus, U3oMepus u
HOTMEHKJIaTypa. MeTo bl MoJyueHus: U3 aJIKeHOB, KApOOHUIIBHBIX CO€AMHEHUM, TaJIOT€HAJIKAHOB,
CJIOKHBIX 3(pUPOB U KApOOHOBBIX KHUCIOT.

CgoiictBa ciuptoB. CiupThl, Kak cinadsie O—H-kucmoTel. CIUpTH Kak OCHOBAHMS
JIprounca. 3amenieHre ruIpOKCUIIbHOM IpyNIbl B COUPTAxX Ha rajioreH (moj AelcTBreM



raJIOreHOBOIOPOJIOB, TaoreHn10B (hochopa, xmopucroro Tuonmia). Mexaamambl SN1, SN2, u
cTepeoxumus 3amenieHus. [leruaparanus ciupToB. OKHCICHHE IEPBUYHBIX CITUPTOB J0
QIBJIETUIOB ¥ KApOOHOBBIX KUCIIOT, BTOPUYHBIX CIIUPTOB JI0 KETOHOB. PeareHThl OKMUCIICHUS Ha
OCHOBE XpOMOBOT'0 aHTHPU/IA U JUOKCHIa MapraHia. MexaHiu3M OKUCIICHUS CIIUPTOB XPOMOBBIM
AHTUAPUIOM.

JIByxaromHbIe cTUpThL. MeTo bl cuHTe3a. CBOMCTBA: OKHCIICHHE, AllMJIMPOBAHUE,
neruapatanus. OKHCIUTEIbHOE paciierieHue 1,2-nmmonoB (oqHas KUCI0Ta, TeTpaaneTar
cBuHIa). [I[MHAKOIMHOBAS TIEPETPYIITUPOBKA.

®deHoubl. MeTo bl MOTyYeHHs: IIeIOYHOE TUIABJICHUE apeHCYIb(HOHATOB, 3aMEIICHUE
raJloreHa Ha TUAPOKCHII, THIIPOJIH3 CcoJiel apeHua3onus. KyMonbHbIN crioco0 moyueHus Gpenona
B IIPOMBIIIJICHHOCTH.

Cgoiicta denonoB. @enonbl kak O—H-kucnorel. CpaBHEHHE KUCIOTHOTO XapaKTepa
(eHOIIOB ¥ CIIUPTOB, BIMSIHUE 3aMECTUTEINICH Ha KUCIOTHOCTH (peHosoB. OOpa3oBaHue MPOCTHIX U
CJIOKHBIX 3(pupoB (heHoI0B. Peakmu 351eKTpouIIbHOTO 3aMEIICHUS! B ApOMaTHUECKOM SApe
(eHOIIOB: TaNoreHnpoBaHue, CyIb(PpUpPoBaHNE, HUTPOBAHNUE, HUTPO3UPOBAHKE, COYETAaHHUE C
COJIIMH JUA30HMsA, AJIKUJIIUPOBAHUC U alTUJIMPOBAHUC. Kap6OKCI/IJII/Ip0BaHI/Ie q)eHOHSITOB IICJIOYHbIX
metauioB 1o Konsbe. @opmunmpoBanue penosnos o Pelimepy-Tumany, Mexanu3m oOpa3oBaHUs
canmuiioBoro anpaeruaa. opmumposanue penonos nmo Bunmscmaiiepy. [leperpynmupoBka
aummioBbIX 3¢upoB denosos (JI. Knsitzen). Okucnenue peHOI0B, B TOM YUCIIE IPOCTPAHCTBEHHO
3aTpyaHeHHBIX. [[oHsATHE 00 apOKCUIBHBIX paguKaIax.

6. [IpocTteie rdups

[Tpocteie a3¢upbl. MeToab! MoydeHus: peakius BuibsiMcoHa, alKOKCUMEPKYPHPOBaHUE
QIKCHOB, MEXKMOJICKYJISIpHAs! IETUPATALINS CITUPTOB.

CBoiicTBa IpOCThIX 3PHUPOB: 00pa30BaHNUE OKCOHUEBBIX COJICH, paCIIETNICHUE KHCIOTaAMH.
I'mnponepokcusl. [Tonydenue u CBOKWCTBA o TaIOTeHAIDUPOB.

Kpayn-3¢dupsl. [TonyueHue u npuMeHEHUE B CHHTETUYECKON TIPAKTUKE.

Oxcupanbl. CriocoObI mony4deHus. PacKpbITHE IMKIIA IO JEHCTBUEM HYKJICO(PHIbHBIX
areHTOB.

7. KapOoHUIIBHBIE COSTMHEHUS

N3omepus u HOMeHKIaTypa. MeTobl MOTy4YeHus albJAETHI0B U KETOHOB U3 CIIUPTOB,
MIPOU3BOIHBIX KAPOOHOBHIX KUCJIOT, aJIKEHOB (030HOJIN3), HA OCHOBE METAJIJIOPTaHUYECKUX
COeTMHEHUH. AIMIMpoBaHue U (HOPMUITHMPOBAHUE APOMATHUECKUX coenHeHui. [IpombinuieHHOe
nosydeHue ¢popManbpaeruia, aneranpaeruaa (Bakep-nporiecc) u BBICIINX aJibJAETHIOB
(ruapodopMUITHPOBAHHE).

Crtpoenue KapOOHWIBHOM TPYMIIBI, €€ MOJISIPHOCTh U MOJIIpU3yeMocTh. O01me
MIPEICTABJICHHS O MEXaHU3ME HYKJICO(UITLHOTO MTPUCOCTUHEHHS 10 KapOOHWIHHOU TPYIITIe
aJIbIETUI0B U KETOHOB.

Kucnotnsrit u ocHoBHO# Katanu3. [IpucoennHenue Bobl, CIUPTOB, THOJIOB. 3alllUTa
KapOoHWIbHOU rpynibl. [lomydyeHne OucynbPUTHBIX TPOU3BOAHBIX U ITUAHTHIPHUHOB.
BzanmopeiicTBuie anbaeruoB U KeTOHOB ¢ winaamu ¢ocdopa (Burrur), kak MeToa cuHTe3a
aJIKCHOB.

B3aumMopeiicTBre anbAeruioB 1 KETOHOB C @30TUCTBIMM OCHOBaHUSMHU. [lonyueHre UMUHOB
1 eHaMHHOB. OKCHUMBI, THAPA30HBI, eHmIruapazonbl. Peakuus Kiknepa. Peakiuu anbieruioB u
KETOHOB C METANIOOPTaHUYECKUMH cOeqUHEHUAMHU. CUHTE3 CIIUPTOB.

Xumuueckue cBoiicTBa. O0IIKe IPEICTaBICHUS 0 MEXaHU3ME HYKJICO(UITHHOTO
MPUCOEANHEHUS 110 KapOOHUILHOM TPYIIE allbJETU/IOB U KETOHOB.

Kero-enonbHas Tayromepusi. EHonmu3aius anbaeruioB 1 KETOHOB B PEAKIUAX
raJIOTeHUPOBAHMUS, U30TOIMHOTO OOMEHA BOJIOPO/Ia U palleMU3alUN ONITUYECKU aKTUBHBIX KETOHOB.
KuCcoTHBIN 1 OCHOBHOH KaTalnu3 3TUX PEaKIIHil.

Kero-enonbHas Tayromepust KeTOHOB, 1,3 nukeTroHoB u 1,3 keTosdupoB. JIBolicTBeHHas
pEaKIMOHHAs CITOCOOHOCTh €HOMAT-MOHOB. MIHTepmpeTalus 1aHHbIX B pamkax npunnumna XXMKO.

ANKWIMPOBaHUE U allUJIMPOBAHNE CHAMUHOB.

AJbJI0IbHO-KPOTOHOBAs KOHACHCAIIUS allbJAETUI0B U KETOHOB B KUCIION U 1IEI0YHOMN



cpelne, MexaHu3M peakiuil. HampasieHnHas anblosbHas KOHJAEHCANS Pa3HOMMEHHBIX ajlbIEeTHI0B
C UCIOJIb30BaHUEM JIUTHEBBIX, OOPHBIX EHOJISTOB U KPeMHHUEBBIX 3upoB eHoJoB. KoHnaeHcamus
aJbJIETH/IOB U KETOHOB C MaJIOHOBBIM 3(DMPOM U IPYTHMMHU COETMHEHUSMHU C aKTUBHOM
METUJICHOBOU IrpyImnoid. AMUHOMETHIMPOBAHHUE allbJIETHA0B U KeToHOB (MaHHux). benzonHnoBas
KOHJICHCALIUA.

BoccranoBnenue anperuioB U KETOHOB JI0 CIIUPTOB, pPeareHThl BOCCTAHOBJICHHUS;
BocctaHoBieHue C=O-rpymnmsl 7o CH2-rpynmel: peakuun Kuxaepa-Bonbda n Kinemmencena.
Hon-panukaibHas JUMepU3alus albJeTHI0B U KETOHOB. J[UCIIPONOPLHOHUPOBAHUE ANIbIETHU/IOB
no Kannunuapo (npsmas v nepekpecTHasi peakiiim)

o, HenpenenbHble anpaeruapl 1 KETOHBL. METOAbI MOTYYeHHs: KOH/IEHCAIIUU, OKUCIICHHE
AJUTHIIOBBIX crUpTOB. ConpshKeHNEe KapOOHUIILHOM TPYIIIBI C BOMHOM YTIIEpOI-YIIIEPOHON
cBa3blo. Peakiuu 1,2- u 1,4-npucoenHenyst TMTUHOPTaHUYECKUX COEAUHEHUH, TUAIKUI- U
JUApUIIKYTIPaTOB, aMUHOB, LIMAHUCTOTO BOJIOPO/IA, TaJIOreHOBOA0pOo10B. ConpsiKeHHOE
MIPUCOEIMHEHHUE CHOJISTOB U eHaMUHOB (MuxasJn).

Boccranosnenue o, HenpeaenbHbIX KapOOHUIBHBIX COCTUHECHUH.

Keren. [lonyueHnue u cBoicTBa.

XuHnonsl. [lonydyenue o- u n-6eH30- 1 HaQTOXMHOHOB. CBOMCTBA XMHOHOB: IIOJy4YEHUE
MOHO- M TUOKCUMOB, [IPUCOEAUHEHNE XJIOPUCTOr0 BOJOPO/Ia, AHUIIMHA, YKCYCHOT'O aHTUIPH/IA,
CIIUPTOB, PEAKLIUS C AUEHAMHU.

ComocTraBneHne CBOWCTB XMHOHOB H 0,3 HeMpeAeIbHbIX KeTOHOB. BoccTanoBneHme
XUHOHOB. XJIOpPaHWJI, €r0 UCIOJIb30BaHUE /JIsl OKUCIIEHUS U ModydeHne. XuHruapoH. Kommiekcsl
¢ nepenocom 3apsaa (KI13). Cemuxunonsl. [lonstie 00 annoH-paankanax. [ MApOXHMHOH Kak
UHTUOUTOP CBOOOTHOPAIUKAIBHBIX peakuil. AHTPaXWHOH: TIOJYYECHUE U TPUMEHEHHE.
AnuzapuH.

8. Kap6oHOBBIE KMCIIOTHI U UX IPOU3BOIHBIE

Knaccudukanus, HOMEHKIATypa, ©3oMepus. MeToibl CHHTE3a: OKUCIICHUE [TEPBUYHBIX
CIMPTOB U allbJETHIOB, ATKEHOB, AJIKUIOEH30JI0B; THIPOJIN3 HUTPUIIOB U JPYTUX MPOU3BOIHBIX
KapOOHOBBIX KUCIIOT; CHHTE3 HAa OCHOBE METAJNIOOPraHUYECKUX COEIMHEHU; CHHTE3bl HA OCHOBE
MaJIOHOBOTO U alleToyKCycHOro 3¢upoB. [lonyueHne MypaBbHHON M YKCYCHOW KHCIIOT.

Crpoenne kapOOKCHIIBHON TPYNIBI M KapOoKcuiaT-uoHa. @U3nKo-XxMMHUYECKHE CBOMCTBA
KHCJIOT: accouuanus, auccounanus. KucioTHoCTh, ee 3aBUCUMOCTh OT MHIYKTUBHBIX 3P PEKTOB
3aMeCTHUTENEH, OT XapaKTepa U MOJI0KEHUs 3aMeCTUTENeH B aJKMUIbHOM ey U OEH30JIbHOM s/pe.

I"anorenupoBanue kuciaort no I'emto-Ponerapay-3enunckomy. ITuponurnueckas
KETOHM3aLMUs, SJIEKTPOIIN3 cosell KapOOoHOBBIX KHcoT o Komnboe.

I"anorenanruapusl. [lonyueHue ¢ moMoIIbIO TaloreHua0B dpochopa, THOHUIXIOPUIA.
CaoiicTBa: B3auMoJieiicTBHE C HYKJI€O(pMIbHBIMU peareHTaMu (Boja, COUPThI, aMMHUAK, AMUHBI,
THJIpa3HH, METaNIOOpraHuyeckie coeJuHeHus). BoccranoBnenue 10 anpaeruioB no PozeHMyHay
Y KOMIUIEKCHBIMU THPHUIAMHU METAJUIOB.

Anruapuasl. MeTosl MOTydeHus: IerupaTanus KUciIoT ¢ noMouisio P205 u ¢ranesoro
aHTUAPUAA; ALIIMPOBaHKE CoJlel KapOOHOBBIX KUCIIOT XJIOpaHTUApUAaMu. Peakiinu aHruipu10B
KUCIOT ¢ HykJeopunamu. Peakuus [lepkuna.

Crnoxubie 3¢upbl. MeToabl noaydeHus: 3TepuuKanys KapOOHOBBIX KUCIOT (MEXaHU3M),
AlMJIMPOBAHUE CIIMPTOB U UX AJIKOTOJISITOB ALIMJITAIIONEHUAAMH M aHTHIPUIaMU, AIKWINPOBAHNE
KapOOKCHUIIaT-MOHOB, PEaKIIUU KUCIIOT C TMa30MeTaHOM. MeTo/1bl CHHTE3a LIMKIMYECKUX CII0KHBIX
3¢UpPOB — JAKTOHOB. Peakiuu ciokHbIX 3UPOB: THAPOIU3 (MEXaHU3M KHCIOTHOTO M OCHOBHOI'O
KaTajin3a), aMMOHOJIH3, TIEpedITepU(DUKAINS;, B3aUMOCHCTBIE C MarHU- ¥ JINTHHOPTAHUIECKUMU
COEIMHEHUSIMHU, BOCCTAHOBJIEHHUE /10 CIUPTOB KOMIUIEKCHBIMU THIPUIAMU METAJIOB;
cinoxxnoaupnas (JI. KnsitzeHn) u aruionHoBast KOHICHCAIIUH.

AIIEeTOYKCYCHBIN d(pHp 1 ero UCIroab30BaHue B CHHTE3e. KeTo-eHOIbHAs TayTOMEPHs
a¢upoB 1,3 keTokucaoT u 1,3-TUKEeTOHOB, aMOUJICHTHBINA XapaKTep CHOJSAT-HOHA.

Amugpl. Ctpoenue kapObaMouIbHOM rpynnbl. MeTo bl moyueHust: aliuIipoBaHue aMMHUaKa
Y aMHHOB, TUPOJIN3 KapOOKCUIIATOB aMMOHUS, IEPErpyNnupoBKa OKCUMOB 1o bekmany. CunTe3
MUKINYECKUX aMU10B — J1akTamoB. CBONCTBA: THIPOJIN3, BOCCTAHOBJIEHHUE 0 aMUHOB,
Jeruaparanus aMuioB. [IoHsATHE 0 CEKCTETHBIX neperpynnupoBkax. [leperpynnuposku A.



IN'odwmana, T. Kyprmyca. BzanmoseiicTBre aMu10B ¢ a30TUCTON KHCITIOTOM.

Hutpunbl. MeToBI MOTyYeHHs: IeruapaTamus aMuI0B Kucior (¢ momoinsio P205, SOCI2,
POCI3), ankunupoBanue nuanua-nona. CBOMCTBA: THAPOIN3, AMMOHOJIN3, BOCCTAHOBJICHHE JI0
aMUHOB, B3aUMOJICCTBUE C MATHUW- U TUTUHOPTaHUYECKUMH COCAMHEHUSIMH.

[Ipou3BoiHbIE YTOJIBHOM KUCIOTHL: (POCTeH, MOUYEBHUHA U €€ IPOU3BOJIHBIE, 3(PUPHI YTOJIbHOM
KHUCJIOTHI, U30LIMAHAThl, yPETaHbl, ceMUKapOa3u, KcantoreHatsl. [lonyuenue u ocHOBHbBIE
CBOICTBA.

JIByXOCHOBHBIE KUCIOTBI. MEeTOIbl CUHTE3a: OKUCINUTEIBbHOE PACIIECIIIICHUE
UKII00IE(QUHOB U IUKIMYECKUX KETOHOB, OKHCIEHUE MOTUAIKIIOeH30I10B. [ 1aBHbBIE
MPEJICTAaBUTEIIN: IaBeJIeBast KUCIOTa, JUITUIIOKCATIAT B CIIOKHOA(UPHON KOHIEHCAIUH.
MasioHoBast KUCJIOTa: CUHTE3bl C MaJIOHOBBIM 3(hupom, peakiust Muxasiisi, KOHACHCALUU C
anprerunamu (Kuésenarens). SIHTapHas kuciora, ee aHruapua, uMua, N-OpoOMCYKIIMHUMUT.
AmunuHoBas kucnota. Kongencanus JIukmana. AIMIOMHOBAsE KOHACHCAIUS Y3(PUPOB
JUKapOOHOBBIX KUCIOT KaK METOJ] CUHTE3a CPEAHUX U MAKPOLIUKIIOB.

@dranesas u TepedTaneBasi KUCIOTHI, TIPOMBIIUICHHBIE METO/IbI TIOTy4YeHUs. DTaneBbiit
aHTUIIPpUI, TATUMHUJ] ¥ €TO UCIIOJIb30BAHUE B CHHTE3E.

o, HenpenenbHbie KUCIOTHI. METOBI CUHTE3A: ACTUApATAIS 3 OKCUKUCIIOT, PEAKIIHs
Kuésenareis, peakuus Burrura, peakuus IlepkrnHa, CuHTE3 KOPUYHBIX KUCIIOT.

Peakuu npucoenunenus mo aeoitHo C=C cBsa3u. CTepeoxXuMus MPUCOSAMHEHHS TaJIOTeHa
U runpokcuiarpoBanus o Baraepy (KMnO4).

®dymapoBas 1 MaJeMHOBasi KUCIOThI. ALIETUIEHIMKApOOHOBAs KUCIIOTA.

9. I'mapokcH- 1 OKCOKUCIIOTBI

W3omepusi, HOMEHKIIATYpa.

CriocoOblI 1osTyyeHHs: IPU BOCCTAHOBJICHUH KETOKHUCIIOT; IPH OKUCIIEHUH TJIMKOJIEH; uepes3
OKCHUHUTPUJIBI.

Jerunparanus o , 3 , Y OKCUKUCIOT. JIakTH bl U TaKTOHBL. [ TMKOJIeBast, MOJIOYHAs U BUHHAsS
kucinotsl. Haxoxnenue B npupoze. CBoiicTaa.

Onrtuyeckast U30Mepusi — BUJ IPOCTPAHCTBEHHOMN HU30MepUU. ACUMMETPHUYECKUI aTOM
yriepoja, CTpyKTypHble (popMyibl, TpoeKIMOHHbIE (popmMyiibl Puiepa. CTepeoXuMUs COeTUHEHUN
C IByMsI aCHMMETPHUECKUMH aTOMaMH yrieposia. AHTUIIOb! (SHAHTHOMEPHI), paleMaTshl,
nuacrepeoMepsl, Me30(opMbl. CTEpeOXUMHSI MOJIOYHBIX U BUHHBIX KUCIOT. CIIOCOObI pa3aeneHus
pauematoB. D,L-cucrema. ITpunnun R,S-nomenknarypel. OnpeaeneHue CTapInHCTBA
3aMecTHTeNel y aCHMMETpHUYECKOro aToma yriaeposa. KoHnpuryparus 1 3Hak BpaleHus..

10. Yrnesoasl

Mounocaxapuasl ¥ noiaucaxapuisl. Kiaccugukanus u ctepeoxumMusi MOHOCaXapHI0B.
Anb103b1 (aTTBIOTPEO3HI, ATTBIONIEHTO3bI, aJTbJJOTEKCO3bI) U KeTO3bl. CTEPEOXUMHS allbJI03 U KETO3 B
npoekuusx Oumepa. [{uknudeckue nomyanerany ajlbJOrekco3 — IIIIOKONHUPAHO3bl U
rokopypaHossl. o U  AHoMepsl. @opmysbl Xeyopcea uisi aHOMEPHBIX MOHOCAaXapuIoB.
TayTromepusi HIUKIMYECKUX U OTKPBITHIX (JOPM B pacTBOpax MOHOCaXapuA0B, MyTapoTalus
rmoko3bl. Kondopmarinu nupano3noro nukia. Peakiiuu Mmonocaxapuaos. [lonyueHue riamko3uaos,
Kak 0co00i1 popMbI IUKIHMUECKUX aneranei. CHHTE3 MPOCTHIX U CIOKHBIX 3(UPOB
MoOHOcaxapuaoB. OKUCIEHUE allb/I03 /10 aJIbJIOHOBBIX KHCIIOT, JIJAKTOHU3AIUS aJIbJOHOBBIX KUCIIOT.
HcuepripiBaroliee OKUCICHNE MOHOCAXapHI0B HOIHOM KuciaoToi. OOpa3oBaHuE 03a30HOB MPU
B3anMoJieiicTBH ¢ heHUITuapasuHoM. CHHTE3 MOHOCaxapuaoB o Kunnanu-Quiiepy u
nerpaganus no Bomo-Pydaoy.

Jucaxapubl (6M03bI): MaJIbTO3a, 11EIUI00M034, JTAKT03a, caxapo3a.

[Tonucaxapuabsl — HENTIOI03a U Kpaxmal.

11. Cynb(hOKHCIOTHI U UX TIPOU3BOTHBIE

Cynsdupyromue peareHTbl. OOpaTUMOCTH U CEIEKTUBHOCTH CYNb(prpoBanusi ApeHOB.
Apuncynb()OKUCIOTH i KX COJIA B PEAKIIHAIX 3aMEIICHUS C TIOMOIIBIO dJIEKTPOPUIBHBIX U
HYKJICOPMIHHBIX peareHToB. OyHKIIMOHATBHBIE POU3BOIHBIE CYIB(OKHUCIOT: XJIOPAHTUIPHIBI,



aMUJIbl, CIIOKHBIE 3(DUPBL; UX CUHTE3 U npeBpatieHus. [IpousBoaHbie apuiIcyab)OKUCIOT Kak
cynab(haMuHbIe IpenapaTsl 1 Onopa3pyiiaeMble JeTepreHThI.

12. AzoTcoaepkaiiue opraHu4ecKue COeAMHEHUS

HuTtpoankansl. MeTopl CHHTE3a U3 AJIKMITAJIOT€HUI0B (aMOMICHTHBIN XapakTep HUTPHUT-
MOHA), HUTpOoBaHue ankaHoB 1o KonosanoBy. Ctpoenune HUTporpynibl. CBONCTBa HUTPOAJIKAHOB:
KHACJIIOTHOCTD U TAYTOMEPHsl HUTPOAIKAHOB, TAJIOT€HAMH, KOHICH AU ¢ KAapOOHMWIBHBIMU
COEIMHEHUSIMHU, BOCCTAHOBJICHUE B aMHUHBI.

Apomarnyeckue HUTpocoeAuHEHHsI. BoccTaHOBIEHME HUTPOAPEHOB B KMCIION U LIEIIOYHOMN
cpene. [IpomexxyTouHble IPOAYKTHI BOCCTAHOBJIEHHUSI HUTPOIPYNIIbl (HUTPO30COEAUHEHNUS,
aApUITHIPOKCHUIIAMUHBI, 30KCH , a30- U TUpa3ocoenHeHus ). beHsuanHoBas neperpynnmupoBKa.

Awmunsbl. Knaccudukanus, n3omepus, HOMEHKJIaTypa aMMHOB. MeTo bl OTy4eHUsI:
AJTKUJIMPOBaHUE aMMHUaKa U aMMHOB 110 ["'opmany, n3 Grammmuaa kamms (1o I"'aGpusio),
BOCCTAHOBJICHHE a30TCOJIEPKAIIMX MTPOU3BOJHBIX KAPOOHMIBHBIX COSTUHEHHUIN U KapOOHOBBIX
KHUCJIOT, HUTPOCOEAMHEeHUH, ankuia3unoB. [leperpynnuposku ['ohmana u Kypruyca.
BoccranoBurenbHOe aMUHUPOBAaHUE KapOOHMIBHBIX COETUHEHUI.

CrpoeHue aMMHOB, XMMUYECKUE CBOMCTBA. AMUHBI KaKk OCHOBaHMs. CpaBHEHHE OCHOBHBIX
CBOICTB NMEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX aMU(PATUYECKUX U aPOMATHIECKIX aMUHOB.
BiusHre Ha OCHOBHOCTh aMUHOB 3aMECTUTEJIEH B apOMAaTHYECKOM siipe. AJIKWIMPOBAHUE U
alMIMpOBaHUE aMUHOB. TepMuyeckoe pa3ioKeHUe TuAPOKCUI0B TETPAATKUIAMMOHUS 110
I'odmany. Unentudukanus u pazieneHue NepBUYHbBIX, BTOPUYHBIX U TPETUYHBIX AMHHOB C
nomolipio 6enzoncynbpoxiopuaa (mpoda ['uacoepra).

BiaumopeiicTBue nepBUYHBIX, BTOPUYHBIX M TPETHUHBIX aMU(PATUYECKUX U apOMATHUECKUX
aAMUHOB C a30TUCTON KUCIO0TOM. OKHCIEHUE TPETUUHBIX aMUHOB. Peakiuu 31eKTpouiIbHOro
3aMenieHus B 0EH30IbHOM SApe apOMaTHYECKUX aMHHOB, 3alIUTa AMUHOTPYIIIIHI.

Jnazocoeaunenus. O01mue npeacTaBieHus 00 anupaTHuecKux A1a30CoeIUnHEHUIX.
Jna3zomeraH, AMa30yKCYCHBIN 3QUp, 0 1Ha30KapOOHUIbHBIC COSAMHEHHS. APOMAaTUYECKUE
JMa3ocoeuHeHus. Peakiinm 11a3oTHpoOBaHUsl IEPBUYHBIX APOMATUYECKUX aMUHOB. Y CIIOBHS
JIMa30TUPOBAHUS B 3aBUCUMOCTH OT CTPOCHUS aMuHa. MexaHu3M, Ipupoaa HUTPO3UPYIOLIETO
arenra. CTpoeHue 1 yCTOWYMBOCTD COJIEN AUA3OHU.

Peakuuu nua3zocoeMHEHNH ¢ BBIIEICHUEM a30Ta: 3aMEHa INa30rPyIIbl Ha THAPOKCUI-,
TaJIOTEH , [IMAaH-, HUTPOTPYIITY U BOJOPOA.

Peaknuu nuazocoenHeHni 06€3 BbIIETIEHUS a30Ta: BOCCTAHOBJICHHUE /10 apHIITHIPAa3HHOB,
azocoueTaHue. A30coueTaHue KaK Peaklys EKTPOPHILHOTO 3aMelleHus. A30- U
JIMa30COCTABJISIONINE, YCIOBHS COUETAHUS C aMUHAMU U (peHOIaMU. A30KpPaCUTEIH.

Amunokucnotel. HomeHnknarypa amuHokucnot. [IpupoiHbie aMUHOKUCIOTHI. XUPaIbHOCTh
AMHHOKHUCIIOT, 00pa3yIoMX NpoTeruHbl. KHCcI0THO-0CHOBHBIE CBOICTBA, aM(OTEPHOCTh
aMUHOKHUCIIOT. M30anekTpruyeckas Touka. CUHTE3bI 00 aMUHOKHUCIIOT U Pa3JelIEHUE PalleMUYECKUX
bopm.

CBoiicTBa aMMHOKHUCIIOT: [0 aMUHOTPYIIIE, KAPOOKCUITY, OKUCIIEHHE aMUHOKHUCIIOT.

Homenknarypa nentunos. OCHOBHBIE IPUHIUIIBI CUHTE3a MOJIUIENITH/IOB; 3aIATa
aMHHOTPYIIIBI M aKTUBALUS KapOOKCUIIbHOH rpynmbl. TBepaodasublil cunTes nentuoB. O6mue
MIPUHIIMIIBI ONIPENIETICHHS] CTPOEHUS NeNTHI0B U OenkoB. [lepBuuHas, BropuyHas U TpEeTHYHAsS
cTpyKTypa 6enkoB. [lonarue o pepmenTax u GepMEHTaTUBHOM KaTalln3e.

HyxneunnoBbie kucinotsl. HykiienHOBBIE OCHOBaHUS, HYKJICO3UAbI U HYKJICOTH/IBI.
ITepsuunas crpykrypa JJHK u PHK. Hykneoruansiit coctaB [IHK u PHK. Bropuunas ctpykrypa
JHK. buonornueckas ¢bynknus JJHK. Bugst PHK u ee pons B cunTese Oenka.

13. I'eTeponMKINYECKUE COCAMHEHUS

Knaccugukaius reTepolnkioB, HOMEHKIATYypa.

[IsaTHUIeHHBIE apOMAaTHYECKHUE TeTEPOLMKIIBI ¢ OJHUM rerepoaromoM. DypaH, THOdEH,
nuppoa. Cuntes u3 1,4-nukapbonunbsHbix coequnenuit ([laans-Kuopp), cuHTe3 nUppoIioB 1o
Kuoppy. ApomatnyHOoCTh. Peakiinu 31eKTpopHUIbHOrO 3aMelIeH s B MATHUICHHBIX
apOMaTUYECKUX reTepolrKIIax: HUITPOBAHUE, CYyIb(UPOBAHHE, TATOI€HUPOBAHHE,



dbopMmunrpoBanue, auninpoBanue. OpueHTanus EeKTpoPIIbHOTO 3aMenienus. Peakuun,
xapaktepusytomnue Gpypas kak aueH. Munon. Cunre3 npou3BOIHBIX UHAOMA U3 (PEHUITHIpa3uHA U
KeTOHOB (3. @uiep). Peakunu 351eKTpoPHIBHOTO 3aMEIIEHUS B TUPPOJILHOM KOJIbLIE MH/I0JA:
HUTpOBaHue, OPMUIUPOBAHKE, TAJIOTEHUPOBAHUE.

HlecTuuneHHble apoMaTHUYECKHE FeTEPOLMKIIbI C OAHUM rerepoaroMmoM. [lupuaun,
XUHOJMH U U30XUHOIUH. CUHTE3 XMHOJIUHA U U30XUHOJIMHA U 3aMEIICHHBIX XUHOJIMHOB U3
annuHOB 1o Ckpaymy u Jlebrepy-Mumiepy. CunTte3 n3oxuHonuHa no bummepy-Hamupansckomy.
ApomatuyHocTh nupuauHa. [IupuanH 1 XUHONMKMH Kak ocHOBaHMs. Peakiuu nupuanHa u
XUHOJIMHA ¢ ankuwiranorenuiaMu. OKUcIeHrne U BOCCTAaHOBJIEHNE TUPUIUHA U XUHOJINHA. Peakiuu
3MEeKTPOUIBHOTO 3aMEIeHHs] B MUPUANHE U XUHOJIMHE: HUTPOBAHUE, CyIb(QUpOBaHUE,
raJIoreHUpOBaHUE.

HyxkneodunpHoe 3aMelieHre aToMOB BOJIOPO/Ia B TUPHUIUHE ¥ XUHOJIWHE B PEAKIIUSX C
aMUJIOM HaTpusl.



Ipunoxenne 1
MeToau4yeckue MaTepUaIbI /1 00yYAIOIIMXCS [0 OCBOCHHIO TUCHUILITAHBI

IIporpamma aucuumuImHbl «Oprannyeckasi XMMHUsD

1. Beenenue
[Ipenmer opraHnyeckor XMMHHU M OCHOBHBIE JTamnbl €€ pa3Butusi. CriocoObl

M300paKEHHsI MOJIEKYJl OpPTraHWYECKUX COEIMHEHHH, CTPYKTYpHbBIE U 3JIEKTPOHHBIE
dopmyner (I'. JIptonc). Tumbl yriepogHOro CKeneTa, aluKIMYecKue, HUKINYECKUue U
reTepoluKiInyeckue coeauHeHusa. M3omepus m €€ Buabl. ['omosorus. OCHOBHbIE
dbyHkuroHanbHbIe rpynmbl. Kimaccudukaiys opraHM4ecKux coeIMHEHUM.

OCHOBBI HOMEHKJIATYpbl OPraHUYECKHX COCIUHEHUN. M30MepHUs OpraHu4ecKux

coelMHEeHH. 3aMectutenpHas HoMeHnkinarypa, MFOITAK. Ha3Banust OCHOBHBIX KJIacCOB
OpraHUYECKUX COETUHEHUM, CIOKHBIX MOJIM- U TeTepO(YHKIUOHAIBHBIX COEIMHEHU.

CrnocoObl  M300pak€HHUsSI  MPOCTPAHCTBEHHOTO  CTPOEHUS  MOJIEKYJT  C
Sp3-rMOpHUIN30BaHHBIM YITIEPOIOM: KIMHOBHIHBIE ITPOEKIUH, "JIECONMIbHBIE KO3IbI",
MPOCKLIHUH Hpromena. Kondopmarnuu, KOH(pOpMEDPBI. 3aciioHEeHHas
(cun-nepurnnaHapHas), 3aTOpMOXKEHHasl (awmu-TIepUILIaHApHAS), CKOIICHHAS (20ui-)
KOH(pOopMaIuu.

AcCHMMETpUYECKHI aTOM yriepoja. XUpalbHOCTh, YCIOBHS, HEOOXOAUMBIE IS
BO3HMKHOBEHHUs xupaibHOocTH. KoH(urypanusa, oraguve oOT  KOoH(popmanuu.
Onruyeckas U30MepHusi, ONTUYECKass aKTUBHOCTh. DJHAHTUOMEPHI. PariemaTsl.

[Mpuamun  R,S-Homenknatypel.  OmpeneneHue  mopsiika — CTapUIMHCTBA
3aMecTuTeNed y  xupanbHoro 1eHTtpa (mpaBuno  Kana-Hurombna-Ilpenora).
AlGcomoTHass W oTHOcuTenbHas  KoHpurypauuu. [IpoekimoHHbIE  QOPMYIIBI
(D. ®umep). Ux mocrpoeHue, mpaBuiia MOJB30BaHUS UMH (11 COCTMHCHUN C OJHUM
aCUMMETPUYECKUM aToMOM yriiepoaa). CriocoOsl pasnenenus paueMaroB. CoeAMHEHUs
C AByMs xupainbHbIMU LeHTpamH. [loctpoenne mpoekimi @umepa. Jnactepeomepsl.
Me3zo-popmbl. Opumpo- u mpeo-HOMEHKIaTypa. M300pakeHre MOJIEKYJbl JaHHOTO
COCIMHEHHSI C TMOMOILBIO PA3JIMYHBIX MPOEKIHOHHBIX (Gopmyi. Ilepexon oT onHoM
MPOEKIIMOHHON (opMyNibl MOJIeKyNbI K npyrou. [lpeacraBienne 00 ONTHYECKOM
MU30MEPUU COEIMHEHNI, HE COJIEp KAIINX aCUMMETPUYECKOT0 aTOMa yIJIepo/a.

['eomerpruueckass M30MEpUsT COCIWHEHWW C JBOWHOM CBs3blO. [luc-, mpamc-;
E-, Z- u CUn-, anmu- HOMEHKJIaTypa.

Knaccudukaliiis peareHToB M peakiui. IIeKTpOHHbIE P HEKThl 3aMeCTUTEIICH .

OCHOBHBIE MOJIOKEHUSI TEOPUU CTPOEHUsI OpraHnyeckux coenunennt (A.M. bytiepos),
3JIEKTPOHHOM TEOPUU, OCHOBHBIEC ITPUHIMIIBI KBAHTOBOW OPraHUYECKOW XUMHUMU.
Tunel TuOpuaM3auyu aToMa yriepojia B OPraHHMYECKHUX COCIMHCHUSAX, TCOPHUS

B3aMMHOT'O OTTAJIKUBAHUS 3JIEKTPOHHBIX opOHuTanel. 6- u n-CBsi3u aTOMOB yriepoja,
(uznyeckue XxapakTepUCTUKU CBsI3€H: JJIMHA, BAJIGHTHBIE YIJIbl, SHEPTHs, MOJSIPHOCTb,
MOJISIPU3YEMOCTD, JHIIOJBHBIA MOMEHT, NOTEHIMAJ] HMOHM3auuu. ['omoinTHueckuii u
TETEPOJIUTUYECKUI Pa3pPbIB CBS3H.



Knaccudukaims  peareHTOB  u  peakiuii.  [IpomMexxyTodHBIE  YaCTHUIIBI
(MHTEpMEIMAThI): paJuKaibl, KApOOKATHOHBI, KApOAHUOHBI, KAPOCHBI, HUTPEHBI, APUHBI
U Jp. OJEKTPOHHOE H TPOCTPAHCTBEHHOE CTPOCHHE MPOMEKYTOUHBIX YACTHII.

OnexTpoHHble 3PQeKxThl 3amecTuTeneil. MHAYKTUBHBIA U Me30MepHBIA 3()PeKTh u
crocoObl  m3o0paxeHuss 3tux spdexros. Ilpumepst rpynn ¢ +I, —I, +M u
—M->bdexramu. Dddekt runepkoHploranuu  (cBepxcompsikenus).  BrusHue
AJIEKTPOHHBIX 3(PPEKTOB 3aMECTUTENEH HAa CTAOMIIBHOCTh U PEAKIIMOHHYIO CTIOCOOHOCTH
OpPraHMYECKUX COEAMHEHHH U MIPOMEXKYTOUHBIX 4YacTULl. Pe30HaHCHBIE CTPYKTYpHI,
IpaBUJIa UX TOCTPOCHUS.

Kucnorel 1 _ocHoBanus (WM. bpencren, I'. JIbtouc). ComnpsiKeHHbIE KHUCIOTHI H

CONPSDKEHHBIE OCHOBAaHUA. KHCIIOTHO-OCHOBHBIE PAaBHOBECHS HA NPUMEPE CIHUPTOB,
MPOCTHIX 3(HUPOB, KAPOOHOBBIX KHUCIOT, KETOHOB U aMHHOB. KOHCTaHTa KHCIOTHOCTH
pKi, koHCTaHTa OcHOBHOCTH pKp. BinsiHue 3amectuTeneit B MOJIEKyJie Ha KUCIOTHOCTh
U OCHOBHOCTb OPTaHMYECKHX COCAUHEHHUU. Teopus KECTKMX M MATKHX KHUCIOT U
ocHoBauuii CKMKO).

2. YTIIeBOIOpOABI

Ankasbl. ['oMmosiormueckuid psii, H30MEpHUST M HOMEHKIIATypa QJIKaHOB.
[IpupoaHbie HMCTOYHUKHM alKaHOB. MeToNbl CHUHTE3a: TUIPUPOBAHUE HEMpPEIACIbHBIX
YTJI€BOJOPOAOB, CHHTE3 YEPE3 JIUTHIAHAIKUIKYTIPATHI, 3JIEKTPOJIU3 COJIEH KapOOHOBBIX
KHCJIOT, BOCCTAHOBJICHHE KAPOOHWJIbHBIX COEIMHEHMI, W3 rajJoreHajkaHoB (peakuus
Bropia, mporonu3s peaktuBoB ['punbsipa). [Ipupoqa C—C u C—H cBszeii B ankaHax.
Kondopmarnuu stana, mpomana, OyTaHa ¥ BBICIIUX aJKaHOB. OHEpreTuyeckas
auarpaMMa KOH(QOPMAIMOHHOTO COCTOSIHUS MOJIEKYJIbI aJIKaHa.

XVWMUYECKHE  CBOMCTBA:  pEaKkMM  TaJOreHUpPOBaHUS  (XJIOPUPOBAHUE,
OpoMHpOBaHUE, HWOIMPOBaHNUE, dbTopupoBaHue). DHepreTrka LETHBIX
CBOOOAHOpaIUKANIbHBIX peakuuil rajgoreHupoBanus. HutpoBanue (M.U. Konosanos),
cyibdoxiopupoBanue U okuciaeHue. CelNeKTUBHOCTbh pPaAUKaIbHBIX peaKkiuil U
OTHOCHUTEIIbHASI CTA0OWIBHOCTh AKWIBHBIX PAJUKAIOB. TepMUUECKUN M KaTaTUTUYECKUN
KPEKUHT.

[Huknoankanbl. Kimaccuduxarius anmuiukiioB. DHEPrHsl HAMPSHKEHUS [TUKIOATKAHOB

U €€ KOJMYECTBCHHAs OIICHKA Ha OCHOBAaHWHW CPaBHEHHUS TEILIOT 0Opa30BaHUS U TEILIOT
CrOpaHMSl [MKJIOAJIKAHOB M COOTBETCTBYIOUIMX AQJIKAHOB. THUIBI HaNpsOKEHUS B
LIMKJIOAJIKAHAX W TOJPa3/IeJICHUE IUKJIOB HAa MaJble, CPEHUE IUKJIBI U MAKPOLMKIIBI.
Crpoenue LUKJIONPOIIaHa, UKJIOOYyTaHa, IIMKJIOTICHTAHA, [IMKJIOreKCcaHa.
KondopManmoHHbIi aHaIM3 IUKIOTeKCcaHa. AKCHAIbHBIE W IKBATOPHAIBHBIC CBS3U B
KoH(popmarmu "Kpecso" IUKIoreKcaHa.

MeTo/bl CUHTE3a UKJIONPOIIaHa, IUKI00yTaHa U UX MPOU3BOAHBIX. OCOOCHHOCTH
XUMHYECKHUX CBOMCTB COCIMHEHUN C TPeXUJEHHBIM IUKJIOM. CHHTE3 COCNMHEHUN psia
IIUKJIONIEHTaHa U IUKIIoreKkcaHa. CUHTE3 COEAMHEHUI CO CPETHUM U OOJIBIIIUM pa3MeEpPOM
[IMKJIA.



Ankenbl. ['oMonorudeckuit psii, H30MepUs U HOMEHKIATypa aJKEHOB.
I'eomeTpuueckast uzomepus (yuc-, mpanc- u E-, Z-nomenknarypa). Ilpupona nBoitHoi
CBsA3U. MeTo/ibl CMHTE3a: IIMMUHUPOBAHUE TajOr€HOBOIOPO/Ia U3 AJKUITaJOTreHU OB,
BOJbI W3 CIIUPTOB, JETAJOTEHUPOBAHUE 6uly-TUTANOTeHAIKaHOB. Peakmmu ['odmana,
ButtHra, ctepeoceneKTHBHOE BOCCTAHOBJICHHUE aJIKMHOB.

XUMHUUYECKHE CBOMCTBA aJIKEHOB. Psii cTaOMIBLHOCTH aJIKEHOB, BHIBEICHHBIM Ha
OCHOBE TEIIOT TUAPUPOBaHUs. ['eTeporeHHOe U TOMOT€HHOE THAPUPOBAHUE AJIKEHOB.

DnekrpodmibHoe npucoeanHenue (Ag). OOmiee NpeacTaBiICHHE O MEXaHH3ME

peakuui, m- U O-KOMIUIEKChI, OHHEBbIE HOHBL. (CTEpeo- U PEruoCENEKTUBHOCTD.
[Ipamio  B.B. MapkoBHMKOBa,  MHAYKTUBHBIM W Me30MEpHBIA 3 EKTHI.
l'anorenupoBanue:  MexaHu3M,  crepeoxumus.  [Ipomeccel,  COMyTCTBYIOIIUE
Ag-peakuusaM: COmpsHDKEHHOE MpUCOEAUHEHHE. ['uaporaioreHupoBaHue, THApATALIUS.
[IpoMBINITEHHBIN METOJ] CUHTE3a 3TAHOJIA U MPOoIMaHoia-2. ['uapokcumMepKyprupoBaHue.
Peruo- u crepeocesnieKTUBHOE MPUCOEAUHEHUE TUAPUAOB Oopa. Permocnenuduueckue
rugpobopupytome peareHtel. [lpeBpamienre OOpOpPraHUYECKUX COCIUHEHUN B
ankasbl, ciupThl. OKKcIeHne ankeHoB 10 okcupaHoB (H.A. [IpunexaeB) u 10 AMOJIOB
no Baruepy (KMnOs) u Kpure (OsO4). Ctepeoxumusi rTuIpOKCHIMPOBAHUS ATKEHOB.
O30HONN3 AJIKEHOB, OKWCIMUTEIBHOE M BOCCTAHOBHUTEIBHOE PACHICINIEHUE O30HHUJIOB.
HcuepnpiBaroniee OKACICHUE AIKEHOB.

PagukanbHble peakluuy: NPUCOEAMHEHUE OpOMHUCTOrO BOAOpOAa MO Xapamry
(MexaHu3M AR) K aJlKeHaM U aJUTHJIBHOE rajoreHupoBanue no [{urnepy.

Kap6enbl — 4vacTuiibl ¢ JBYXKOOPAMHUPOBAHHBIM aTOMOM Yyriiepojaa. Metombl
TeHEepUpPOBaHUs KapOCHOB M JuranoreHkapOeHoB. [IpucoenvHeHne CHHIJIETHBIX U
TPUILIETHBIX KapOECHOB K aJIKEHAM.

Ankanuensl. Tunsl 1ueHoB. M301upoBaHHbIE, KyMYJIUPOBAHHBIE U COMPSIAKECHHBIC
nueHbl. M3omepuss u HOMeHKIatypa. Meroasl cuHTe3a 1,3-IMEHOB: AETMAPUPOBAHKE
ankaHoB, cuHTe3 daBopckoro-Penme, kpocc-coueTaHWe€ HAa METATIIOKOMIUIEKCHBIX
KaTaJau3aTropax.

byraauen-1,3, ocoOEHHOCTH CTpoeHHsS. XHUMHUUYECKHE CBoWcTBa 1,3-TMEHOB.
l"anorenupoBaHue U TUApPOraloreHupoBanue 1,3-auMeHOB. AJUTMIbHBIA KaTHOH. 1,2- 1
1,4-npucoenrHeHME, TEPMOJIMHAMUYECKUI 151 KUHETHUYECKUI KOHTPOJIb.
[Tomumepusanuss naueHoB. HarypanbHbII M CHUHTETHYECKMM Kaydyku. Peaknus
Junbca-Anpaepa ¢ allKEHAMU U aTKWUHAMH, CTEPEOXUMHUSI PEAKIUU U €€ IPUMEHEHNE B
OpraHUYECKOM CUHTE3E.

Ankusbl. ['oMonorudeckuil psijl, HOMEHKJIAaTypa u uzomepusi. [Ipupoaa TporiHOM
CBsI3U. MeTOoJIbl CHHTE3a aJKUHOB C MOMOIIBIO PEAKIMN OTLIEIUICHUS, aJIKUJIMPOBAHUS
TEPMUHAJIBHBIX alleTUIICHOB. [loydyeHune aneTuneHa nupoan3oM METaHa.

XUMHYECKHE CBOMCTBA aKMHOB. DJNEKTPO(PHIbHOE MPUCOCTUHEHUE K aTKHUHAM.
CpaBHEHHE pPEAKIIMOHHON CIOCOOHOCTH aJKUHOB W QJKEHOB. [ ajoreHupoBaHHUE,
ruporajorenupoBanue, ruaparauus aikuHoB (M.I'. KydepoB), mnpucoenunenue
KapOOHOBBIX KHUCIOT. BoccTaHOBIeHHE alKMHOB JO Yuc- U MPAHC-ATKEHOB.
['unpoGopupoBaHye alKUHOB, CHUHTE3 albAETUIOB U KeTOoHOB. C—H-KucnoTHOCTH



aneTwieHa. AUETWICHUAbl HATpUs M Meau. MarHuidopraHuyeckue MpOU3BOJIHbIE
ankuHoB (OK.W. Mouuny): ux noixydeHue M UCHOJb30BaHUE B OPraHUYECKOM CHHTE3E.
KonneHcanuss TepMHHAJIbHBIX aJKMHOB C KETOHAMU M ajbJerujiaMu
(A.E. ®aBopckuii, B. Penie).
ApomMatudeckue yrieBoaoponsl. Kouyenyus apomamuunocmu. ApOMaTUIHOCTb.
Crpoenue 0en3zona. Dopmyna Kekyrne. [IpaBuino Xwokkens. ApoMaTUuecKue KaTHOHBI U

aHuoHbl. KOH/IEHCHPOBaHHbBIE apOMAaTHUECKHE YIIIEBOJOPO/Ibl: HadTalnuH, (EHAHTPEH,
aHTpalleH, a3yJeH U JApyrue. [eTeponukinyeckue NATH- U UIECTUYJICHHBIE
apoMaTUYECKHE COCTMHEHUS (tuppos, dbypan, THo(eH, MAPUIUH).
AHTHApOMaTUYHOCTh Ha MpUMEpPE LUKIOOyTaueHa, IUKIONPONEHUI-aHUOHA, KaTHOHA
LHUKJIONEHTAAUCHIIIHS.

[lonmyyenne apoMaTHYECKUX  YIJIEBOJOPOAOB B  MPOMBILUIEHHOCTH  —
KaTAIUTUYECKUd  pu@opMUHT  HePTH, nepepabOTKa  KOKCOBOTO  raza H
KaMEHHOYTOJIbHON cMOJIbl. JIabopaTtopHble METO/IbI CUHTE3a: peakius Biopua-durrtura
U JpyTue peakluu Kpocc-COYeTaHus, ajlkuiupoBaHue apeHoB o @puaento-Kpadrey,
BOCCTAHOBJICHHE KHUPHOApOMaTU4YeCKUX KeTOHOB (peakuusi KmxHepa-Bonbda, peakuus
KnemmeHnceHna), npoToau3 apuaMarHuiraioreHuo0B.

CaoiicTtBa apeHoB. KaTanuTudyeckoe THIPHUPOBAHHME APEHOB, BOCCTAHOBJIIEHUE
apeHoB 1o bépuy. Peakuuu 3ameniennss Bogopoaa B OOKOBOM 1eNU alKUIOEH30JI0B Ha
rasiored. OKucIeHNe aKMIOEH30J10B 10 KApOOHOBBIX KUCIIOT.

Peakiuu 351eKTpoUIBHOTO 3aMeNIeHrs B apoMaTuieckoM pany. Kimaccudukanms

peakimii apoMaTH4YecKoro AekTpoduiibHOro 3amenieHus. OOmKe MPEACTaBICHUS O
MEXaHU3ME€  peaKIMi, KUHETUYECKHH  M30TOMHBIA  dPPexT B  peakmusax
AMEKTPOPHUIBLHOTO 3aMeleH s BOJIOpojia B O€H30JIbHOM Koiblie. [IpencraBnenue o n- u
o-koMmIuiekcax. CTpyKTypa MepexoqHOTO COCTOSHUS. APEHOHUEBBIE HOHBI B PEAKIIHSIX
AMEKTPOPHIIBHOTO 3aMeleHus. BimsHue Tpupoabl 3aMECTUTENS] Ha OPHUCHTAIUIO M
CKOPOCTh  peakmuy  SJIEKTPOPUIBLHOTO  3aMEIICHUSA.  DJIGKTPOHOJOHOPHBIE U
ANIEKTPOHOAKIIEITOPHBIE  3amectuTenn.  CorjlacoBaHHas HW  HECOTJIaCOBaHHAs
OpHEHTAIIUS IBYX WM HECKOJbKUX 3aMECTUTENICH B apOMaTHYECKOM KOJIbIIE.

Humposanue. Hutpytomue areHTbl. MexaHU3M peakiMd  HUTPOBAHUS.
HutpoBanue Oen3ona u ero 3amenieHHbIX. HutpoBanue nHadranuna, Oudenuna u
Ipyrux apeHos. [lomydyenrne noJIMHUTPOCOEAMHEHU .

l'anoeenuposanue. lamorenmpyromme  areHTbl.  MexaHu3M  peaKIHH
raJIOTCHUPOBAHUS APEHOB U X NMPOU3BOIHBIX.

Cynvghuposanue. Cynbpupyrommue areHTel. MexanusM peakiuu. KnHetndeckuit
U TEPMOJMHAMUYECCKUAN KOHTPOJb B PEAKIMK CYJIb(PUPOBAHMS HA IprMepe HadTaauHa.
Oo6patumocTs peakiuu cynbupoBanus. [IpeBparieHus cynbQorpymnibl.

Anxunuposanue aperos no @Ppuoeno-Kpagmcy. ANKunUpyronme areHTHI.
Mexanusm peaknun. [I060uHBIE POIIECCHI — W30MEPHU3AIUS ATKUIUPYIOIIETO areHTa
¥ KOHEYHBIX MPOAYKTOB. CHHTE3 TUAPII- U TPHAPUIMETAHOB.



Ayunuposauue apenos no @puoeno-Kpagpmcy. Aununupyronige areHThI.
Mexanusm peakiuu. PermocenekTUBHOCTh anuiaupoBanus. dopmunupoBanue 1o
["arrepmany-Koxy u Apyrue pojcTBEHHbIE PEAKIIMH.

3. N'anoreHnpon3BoAHbBIE YTIIEBOAOPOIOB

N3omepusi, HoMeHkaaTypa. CiocoObl MONTyYEHUsI U3 CIIUPTOB, AJIKAHOB, AJIKEHOB;
3aMEeIIeHHEM aTOMa OJIHOTO rajioreHa aTOMOM JPYroro, XJ0pMETUIMPOBAHUE aPEHOB.

Peakiun HykJ1€0dUIBLHOTO 3aMElIeHUs] Y HACBIIEHHOTO aTroMa yriepoja B

QIKWITAIOTCHUaX KaK METOJ CO3JaHUsl CBSA3HM YIVIEPOJI—YIJIEPO, YIJIepoa—a3orT,
yIIepOA—KHUCIOPO/I, yriepoa—cepa, yraepoa—iaocdop (monmyuenue
QJIKWJITAJIOT€HU/IOB, CIIUPTOB, THOJOB, MPOCTHIX 3(PUPOB, HUTPOCOCTUHEHUI, aMUHOB,
HUTPUJIOB, CJOXHBIX d3QupoB u ap.) Kiaccupukanus MexaHU3MOB peakiuii
HykiaeopmiapbHOro 3amerieHus. OCHOBHBIC XapaKTepUCTHKH Sy1l-,  Sny2-peakimid.
DHepreTuuecKkuil Npouilb peaKuuu.

Peakunn Sn2-tuna. KuHeTuka, crepeoxumus, BaJIbJEHOBCKOE oOOpallleHue.
[Tonste o HykiIeoQUIbHOCTH. BnusHue mpupoabl paaukaga M YXOISLIEH TpyHIbl
cyOcTpara, mpHupoibl HYKJIEO(QUIBHOIO areHTa Ha CKOpOCTh Sn2-peakuuid. [Ipuniun
KMKO.

Metoa Mex@azHoro nepeHoca u ero UCroJib30BaHUE B OPraHUYECKOM CUHTE3E.

Peakiiun Snyl-tuma. Kunerwka, crepeoxmmus, 3aBUCHMOCTh Syl-mporiecca oT
OPUPOIBl  paffiKalia, YXOMAAILIEH Tpymibl, pacTBopuTens. KapOokaTHOHBI, (akTophl,
OTIpENIENSIIOIINE UX YCTOWYUBOCTb.

Mertoapl noydeHus rajloreHajikaHoB U3 aJIKaHOB, aJIKEHOB, CIIUPTOB.

Peakiyu AJIMMUHUPOBAHUS. Peakuun AJIMMUHUPOBAHUS, oL~ u

B-amumunnpoBanne. Knaccudukanus Mexanu3amoB -anuvuaupoBanus: E1, E2 u Elcb.
Hanpasnenue osnaumunupoBanusi. [lpaBuna 3aiinieBa u Topmana. Crepeoxumus
SJMMUHUPOBAHUA: aHmMu- DSIUMUAHUPOBAaHHWE. BiMsHue nOpupoabl OCHOBaHHUS U
YXOJAIIEH TPYIITBI Ha HampaBjieHue oTieruieHns. Konkypenus nporeccoB E2 u Sy2,
El u Syl. dakrtopsl, BIUSIONIME HA 3Ty KOHKYpeHIMIO. Vcronbp3oBaHWEe peakiuit
B->IMMUHUpPOBAHUS B TrajOr€HaJKaHaX JJIs CHUHTE3a alKeHOB, JUEHOB M aJIKUHOB.
Brnusare KoHPOPMAIMOHHOTO MOJOKEHUS (PYHKITMOHAIBHBIX TPYII B IUKIIOATKAHAX
Ha X PEAKIIMOHHYIO CITOCOOHOCTH Ha MPUMEPE PEaKluii 3aMEIICHHUs, OTIICTICHHUS.

4. MeTaioopraHM4ecKrue COSTUMHECHUS

JIntui- u MarHUUOPTaHUYECKUE COCIUHCHUS. MeTtonabl CHUHTE3A:
B3aUMOJICHCTBHE METaJUla C aJKWiI- WM apuirajoreHugamu. CTpoeHHE PEeaKTUBOB
I'punbsipa, paBHOBECHME C [OHAIKWIMAarHueMm. JIUTMH- W MarHMMOpPraHUYECKHE
COCIMHEHUSI B CUHTE3€ YTJIEBOJOPOJIOB, CIIHUPTOB, AJIbJETHI0B, KETOHOB, KapOOHOBBIX
KUCIOT. [{nankun- u nuapunkynparsl. [lonydyenne n mpuMeHEHUE 3TUX KOMILIEKCHBIX
COCIMHEHUN JJIi CHUHTE€3a MNPEAEIbHBIX YIJIEBOJOPOAOB, JUEHOB, HECHUMMETPUUYHBIX
KETOHOB U B PEAKUMSIX COMPSKEHHOIO TMPUCOEAUHEHUSI K O, -HEHACHIIICHHBIM
KapOOHUJILHBIM COEUHEHHUSIM.



5. 'mapoKcuInpon3BoAHbIC YIIIEBOI0POIOB
OnHoaTOMHBIE CIUPTHI. ['OMOOTHYeCKu# psijl, Kiaaccupukaius, n3oMepus U HO-

MEHKJaTypa. MeToasl TOJYy4YEHHs: U3 QJIKEHOB, KapOOHUJIBHBIX COCIUHEHUM,
TJIOTCHAIKAHOB, CIIOKHBIX 3(PUPOB U KAPOOHOBHIX KUCIIOT.

CaoiictBa cnuptoB. Cnupthl, kak ciadble O—H-kucnotel. CHOupThl Kak
ocHoBaHus JIbtouca. 3aMelieHne rupOKCUIIBHON TPYIIbI B COIUPTaxX Ha rajoreH (1o
JEUCTBUEM TaJOreHOBOJOPOJIOB, TalloreHuI0B (ocdopa, XIOpUCTOrO THOHWUIIA).
Mexanusmbl  Syl, Sn2, u  crepeoxumus 3amereHus. Jleruaparanus CHOUPTOB.
OxkuclieHHe MEepPBUYHBIX CIUPTOB JI0 AJIbJETHUAOB U KapOOHOBBIX KHUCIOT, BTOPUYHBIX
CIIUPTOB JI0 KETOHOB. PeareHThl OKHUCJICHUS Ha OCHOBE XPOMOBOTO aHTHUIpUIA U
JTMOKCHIa Mapraniia. MexaHu3M OKUCJIEHUSI CIIUPTOB XPOMOBBIM aHTHUAPUJIOM.

JByxaromuble ciupThl. MeTo bl cuHTe3a. CBOKMCTBA: OKUCIICHUE, ALUIIMPOBAHUE,

neruapatanus. OkuciutenbHoe —paciierienue  1,2-nuonoB  (MlogHask — KUCIOTA,
TeTpaaleTaT cBUHIA). [[MHaKOIMHOBAs IeperpynnupoBKa.

®deHonbl. MeTonbl MOJyYEHHUS: IIEJIOYHOE IUIABJIEHUE AapeHCYIb(OHATOB,
3aMEIIECHNE TaJoreHa Ha THAPOKCUI, TMAPOJIM3 cojeill apeHaua3oHus. KymoJbHBIN
croco6 nojrydeHus (peHosia B MpOMBIILICHHOCTH.

CpoiictBa (¢enosioB. Penonbl kak O—H-kucinotel. CpaBHEHHE KHUCIOTHOIO
XapakTepa (PEHOJOB M CHUPTOB, BIUSHUE 3aAMECTHUTENIEd Ha KHCIOTHOCTH (DEHOJIOB.
OOpazoBaHue MNPOCTBIX M CIOXKHBIX 3(PHUpPOB (eHosoB. Peakuuu 3aeKTpoPUIBHOTO
3aMEIEHUs] B apOMaTHYECKOM sijipe (PEHOJIOB: TaJOT€HUPOBAHUE, CYIb(PUPOBAHUE,
HUTPOBaHUE, HUTPO3UPOBAHME, COUYETAHME C COJSIMU JIMA30HUS, AJKUIMPOBAHUE U
anunupoBanue. KapOokcumupoBanue (GeHONATOB MIENOYHBIX MeTauioB mo Komboe.
@opmunupoBanre (eHosoB no Pelimepy-Tumany, wmexaHusm 00pa3oBaHUS
canuiiioBoro  anpaerujga.  @PopmunupoBaHue  ¢eHonoB 1o  Bunbcmaiiepy.
[TeperpynnupoBka amuinoBbix 3¢upoB ¢enonop (JI. Knsiizen). Oxucnenue ¢peHOIOB, B
TOM YHCIIE€ TPOCTPAHCTBEHHO 3aTPyAHEHHBIX. [[oHsATHE 00 apOKCUIIBHBIX pauKaliax.

6. [IpocTtoie apups
IIpoctele 3(UPHI. Meroubl MOJIyYEHMUS: peakus Bunbsamcona,

AJIKOKCUMEPKYPUPOBAHUE AITKEHOB, MEKMOJIEKYJISIpHAsA AeTUApaTalus CIIupTOB.
CpoiicTBa mpOCThIX 3(QUPOB: 00pa30BaHME OKCOHHEBBIX COJIEH, paclleryieHue

kuciotamu. ['uaponepokcuasl. [lonydeHue u cBoicTBa a-TaIoreHAGUPOB.
KpayH-3¢dupsl. [Tonyuenne u npuMeHEeHUE B CHHTETUYECKOM MpPaKTHKE.

Oxcupasbl. CnocoObl mosydeHus. PackpbiTHe 1uKiIa MOA  JAEWCTBUEM
HYKJIEO(UIIbHBIX areHTOB.

7. KapOoHuUIbHBIE COEMHEHUS

W3omepust 1 HOMEHKIaTypa. MeToApl TMOJNydeHHUs albJACTHAOB M KETOHOB W3
CIUPTOB, TPOU3BOJHBIX KAPOOHOBBIX KHCIIOT, AJIKEHOB (030HOJIM3), HAa OCHOBE
METAJUIOPTraHWYeCKHX  COCJMHEHWH.  AuwiupoBaHue ¥ (OPMHIUpPOBAHHE



apoMatuyeckux  coeauHeHuil.  [IpomblluieHHOe — monydeHue  (opmanbaeruna,
aneranpaeruaa (Bakep-mpoiiecc) v BBICIIMX allbAeTHI0B (THAPOGOPMUTUPOBAHNE).

Crpoennie kapOOHUIIBHOM TPYMIIbI, €€ MOJSPHOCTh U MOJsipu3yemMocTb. OOuue
MIPEACTABICHUSI O MEXaHW3ME HYKICO(DUIHLHOTO TPHUCOSAMHEHUS MO KapOOHMILHOMN
rpyMNIe albJIETUI0B U KETOHOB.

Kucnotueii 1 ocHoBHOM kartanu3. [IpucoenuHeHue BOIBI, CIHUPTOB, THOJIOB.
3amura KapOoHWIbHOM Tpynnbl. [lomydeHue OUCYIBOUTHBIX MPOU3BOAHBIX M
UAHTUAPUHOB. B3auMmopeiicTBue anpAeruioB U KETOHOB ¢ wiugamMu (Qocedopa
(ButTHr), kak METO/1 CUHTE3a aJIKEHOB.

B3anmoneiicTBUEe albIETUIOB M KETOHOB C Aa30TUCTHIMU  OCHOBAHUSIMH.
[Tonyyenne nMuHOB M eHaMHHOB. OKCHMBI, THAPA30HbI, (EHUITHAPA3OHBI. Peakmus
Kwxuepa. Peakuun anbaeruioB 1 KETOHOB ¢ METAJUIOOPTaHUYECKUMHU COCIMHEHHSIMH.
CuHres crupToB.

Xumuyeckue cBoiicTBa. OOIIME TPEACTaBICHUS O MEXaHU3ME HYKJICO(PUIBLHOIO
IPUCOETUHEHUS 110 KapOOHUIILHOM TPYTINE adbJETHI0B U KETOHOB.

KeTo-eHonbHas TayroMepus. EHonm3anusi anpIeruioB U KETOHOB B PEAKLIUSIX

raJIoreHUPOBAHUSA, H30TOMHOIO OOMEHa BOAOPOJAa U palEMHU3alUd  ONTHYECKH
AKTUBHBIX KETOHOB. KHCJIIOTHBIN M1 OCHOBHOM KAaTalau3 3TUX PEAKIIUH.

Kero-eHonbHast TayTomepuss KeTOHOB, 1,3-nmukeTtoHoB u 1,3-keTo3(upos.
JIBOMICTBEHHAs1 peaklMOHHAsA CIIOCOOHOCTh €HOJIAT-UOHOB. MHTeprperanuss JaHHBIX B
pamkax npunuumna JKMKO.

ANKHIMPOBaHUE U ALIMJIMPOBAHUE €HAMUHOB.

AJBJ0JIEHO-KPOTOHOBAsL KOHJIEHCAlMs AJbJEIMJIOB U KETOHOB B KHCIOW H

HICJIOYHOW Cpefie, MEXaHW3M peakuui. HampaBiieHHas anbaoJibHas KOHJAEHCAIUS
Pa3HOMMEHHBIX aJBJETHUIOB C MCIOJIH30BAHUEM JINTUEBBIX, OOPHBIX EHOJSATOB U
KpeMHHEBBIX 3(uUpoB eHoJIOB. KoHaeHcanus anbJeruioB U KETOHOB C MaJOHOBBIM
3buUpoM U JIPyTUMHU COCIUHEHUSIMU C AaKTUBHOM METWJICHOBOM  TIPYIIOM.
AMHMHOMETUIIMPOBAHKE AJIbJIETUIOB U KeTOHOB (MaHHux). beH3onHoBas KoHAEHCaIUs.

BoccraHoBieHre albAerua0B U KETOHOB JI0 CIIUPTOB, PEAr€HTHI BOCCTAHOBJICHUS,
BocctaHoBienne C=O-rpynnsl 10 CHp-rpynmer: peakuuun Kwxkuepa-Bonbdpa u
Knemmencena.  Mon-pagukanpHass — AuMepu3anuss — ajapJerMI0OB U KETOHOB.
JlucnpornopiiioHupoBanue anpaeruaoB no Kanaurmapo (mpsmas U TepeKpecTHas
peaKinn)

o,B-HemnpenenbHble anpAeruibl 1 KETOHbl. MeToibl MOJIy4eHUs: KOHJICHCALUH,
OKHUCJIEHHE aJTUIOBbIX crnupToB. ConpspkeHre KapOOHWIBHOM TPYIIbI C JIBOMHOMN
YIJIEPOA-YIJIIEPOAHOMN CBSI3BIO. Peakuun 1,2- 151 1 ,4-nipucoenuuenus
JIATUNOPTAHNYECKUX COCAWHEHUN, TUAIIKWII- U TUAPWIKYIIPATOB, AMUHOB, IUAHUCTOIO
BOJOPO/1a, TAIOT€HOBOAOPOAOB. COIpSKEHHOE MPUCOEAMHEHUE EHOJSATOB U €HAMUHOB
(Muxasnp).

BoccranoBienue o,p-HenpenenbHbIX KapOOHUIBHBIX COETMHEHUN.

Keren. [TonyyeHne u cBoCTBaA.



XuHoHbI. [lonyuenue o- u n-0eH3o- U HapTOXUHOHOB. CBOMCTBa XMHOHOB:
MOJIy4YEeHHE MOHO- U JUOKCHUMOB, MPHUCOEIUWHEHUE XJIOPUCTOrO BOAOPOJA, AaHUIIMHA,
YKCYCHOT'O aHTHUJIpU/a, CIIUPTOB, PEAKIIUS C TUEHAMH.

ComocraBiieHUE  CBOMCTB ~ XMHOHOB U O,B-HENpEAeNIbHBIX  KETOHOB.
BoccranoBineHne XWHOHOB. XJIOpaHWJ, €ro HCHOJIb30BAHWUE JJIsI OKHUCJIEHUS U
nonyuenune. XuHrugapoH. Kommiekcel ¢ nepenocoM 3apsiga (KII3). CemMuxuHOHBI.
[Tonsitue 06 aHuoH-panukanax. [ MIPOXWHOH KaK MHTMOUTOP CBOOOJAHOPAAMKAIBHBIX
peakuuii. AHTPaAXUHOH: MOJTYYEHUE U IPUMEHEHHE. AJTM3apyH.

8. Kap60HOBI>Ie KHUCJIOTBI U UX ITPOU3BOAHBIC
KJ'IaCCI/Id)I/IKaHI/IH, HOMCHKIJIATYpa, HM30MCPHA. MCTOI[BI CHHTC3a. OKHCIICHHC

MEPBUYHBIX CIIUPTOB M AlbJETHAOB, aJKEHOB, AJIKHJIOCH30JI0B; THAPOJIN3 HUTPUIOB H
JIPYTUX MPOU3BOJHBIX KapOOHOBBIX KHUCJIOT; CHHTE3 Ha OCHOBE METaJUIOOPTaHUYECKUX
COEIMHEHHI1; CHHTE3bl HA OCHOBE MAaJIOHOBOI'O U alleTOyKCycHOTo 3¢gupoB. [lomyuenue
MYPaBbUHOU U YKCYCHOU KHUCJIOT.

Crpoenue kapOOKCUIBHON Tpynmbl U KapOokcuiar-uoHa. PU3HKO-XUMHUECKUE
CBOMCTBAa KHCJIOT: accouuanus, aucconuanusa. KHCIOTHOCTb, €€ 3aBUCHUMOCTb OT
MHIYKTUBHBIX 3()(PEKTOB 3aMECTUTENEH, OT XapaKTepa W MOJOKEHUS 3aMECTUTENICH B
AITKWIBHOU 1IeNH U OCH30JIHOM SIJIpE.

["anorennpoBanne kucnot no I'emo-Ponsrapay-3enuackoMy. Ilupomnrrueckasn
KETOHHU3AIMS, SJIEKTPOJIN3 COJIel KapOOHOBBIX KUCIOT 1o Konboe.

[anorenanruapuael.  IlomyuyeHue ¢ momouiplo  rajgoreHusoB  ¢ocdopa,
THOHWIXJIopuaa. CBOMCTBA: B3aUMOJCHCTBUE C HYKJICOPUIHHBIMH peareHTamMu (BOa,
CIIUPTHI, aMMHaK, AaMHUHbI, THUAPA3UH, METAJUIOOPTAHUYECKUE  COECIUHEHUSA).
BoccranoBnenne no ampnernioB no Po3eHMyHIy M KOMIUIEKCHBIMH THAPUIAMH
METAJLJIOB.

AHruapuabl. MeTonbl MONMyYeHUs: IeTUApaTanus KUCIOT ¢ moMolnbio P,Os u
¢dTaneBoro aHTHAPHUAA; AIMIIMPOBAHUE COJEH KapOOHOBBIX KHUCIIOT XJIOPAHTHUIPHUIAMH.
Peaxiuu anrunpuaoB kuciot ¢ Hykineoduinamu. Peakius [lepkuna.

Cnoxnble 3bupbl. MeTonbl moiydyeHus: dTepupUKaIis KapOOHOBBIX KHUCIOT

(MexaHu3M), anWJIMPOBAHHME CIHPTOB M HMX AaJKOTOJATOB AalWITaJOr€HUJIaMu |
aHTUJIPUAMU, ATKUIMPOBAHNE KapOOKCHIIAT-HOHOB, PEAKIIUU KUCIIOT C JTUA30METaHOM.
Metoapl cUHTE3a IUKIMYECKUX CIIOKHBIX 3(UPOB — JIAKTOHOB. PeakIuu CIOKHBIX
3(upoB: TUIPOJINU3 (MEXaHU3M KHCJIOTHOIO M OCHOBHOIO KaTajau3a), aMMOHOJIU3,
nepesTepuduKanus;  B3aUMOJCHCTBHE C  MarHuii- W JIMTUHOPTaHUYECKUMHU
COCMHEHUSAMH, BOCCTAHOBJICHUE JI0 CHUPTOB KOMIUIEKCHBIMU THAPHUIAMHU METAILIOB;
cnoxxaodupnas (JI. KnsiizeH) u anunonHoBast KOHICHCAITUH.

ALIETOYKCYCHBI 3QUp M €ro uCIoib30BaHWE B cHHTe3e. Kero-eHonbHas
tayromepus dpupoB 1,3-ketokucnor u 1,3-AMKETOHOB, aMOWJIEHTHBIN XapakTep
EHOJISIT-MOHA.

Amuabl.  CtpoeHne  kapObamMoWiIbHOM  rpynmbl.  MeTOnbl  TMOJyYEHUS:
aMIMpOBaHUE aMMUaKa W aMHHOB, THUPOJU3  KapOOKCWJIATOB  aMMOHWS,



neperpynmnupoBka oKCUMoB 1o bekmany. CHUHTE3 HMKINYECKUX aMHUI0B — JIAKTaMOB.
CgoiicTBa: TUIPOJIN3, BOCCTAHOBJICHUE 10 aMUHOB, Aeruaparanus aMuaoB. [lonsTue o
CEeKCTeTHhIX mneperpynnupoBkax. IleperpynnupoBku A. I'opmana, T. Kyprwuyca.
BzanMoaelicTBue aMuI0B ¢ A30TUCTOM KUCIOTOM.

Hutpwibl. MeToapl MONMydeHUs: NETHApPATAAS aMHUAOB KHUCIOT (C TOMOIIBIO
P,0s, SOCl,, POCl3), ankunupoBanue nuanua-uoHa. CBOMCTBA: THAPOIIA3, aMMOHOJIHU3,
BOCCTAHOBJICHHE JI0 aMHHOB, B3aWMOJICUCTBHE C MarHuii- W JIMTHHOPTaHUYECKUMH
COCIUHCHUSMU.

[Ipon3BoHBIC YTOJBHOW KHCJIOTHI: (POCTeH, MOYEBMHA M €€ IPOU3BOIHBIC,
3(UpHl YrOJLHOM KHUCJIOTHI, H30IMAHAThI, YpPETaHbl, CEeMHUKapOa3uji, KCaAaHTOTCHATHI.
[lonydeHne U OCHOBHBIE CBOMCTBA.

JIBYXOCHOBHBIE KHCJIOTBL. MeETOoAbl CHHTE3a: OKHCIUTEIBHOE pPaCUICIICHUE
UKI00Je(DUHOB U IMUKIMYECKUX KETOHOB, OKHCIICHUE TMOJUAIKUIOEH30JI0B. [ 1aBHbIC
MPEJCTAaBUTENHN: I[aBeieBasi KUCJIO0Ta, TUATUIIOKCANIAT B CI0KHOA(PUPHONU KOHACHCAIIUH.
MasnoHoBass KHCIIOTa: CHHTE3bI C MaJIOHOBBIM 3dupom, peaknus Mwuxadis,
KOHJIeHcaruu ¢ anpjaerugamu (Kuépenarens). SInTapHas KMCIOTa, €€ aHTUIPUA, UMHI,
N-OpomcykumHUMUI. AuniHoBas kuciiota. KoHmeHcarus Jlukmana. AMIOMHOBAs
KOHJIeHcalusl 3(UpPOB AUKAPOOHOBBIX KHUCJIOT KaK METOJ CHHTE3a CpEAHUX W
MAaKpPOLHUKJIIOB.

@draneBas u TepedTaneBas KHUCIOTHI, MPOMBIIIJICHHbIE METOIbl MOJYy4YCHUS.
@TaneBblid aHTUAPUJ, PTATUMUI U €0 UCIIOIb30BAHUE B CUHTE3E.

a.B-HenpenenbHble KUCIOThI. MeTOAbl CHUHTE3a: Jeruapartanus [-OKCUKHUCIIOT,
peakunss Kuésenarens, peakuus Burrura, peakuus Ilepkuna, cHHTE3 KOPHYHBIX
KHUCJIOT.

Peakiun  npucoenunenuss mno  aBouHon @ C=C cBs3u.  Crepeoxumus
MPUCOCTUHCHHUS TaJIOTeHA U ruipokcuiupoBanus o Baraepy (KMnQOy).

Dymaposas u maneurnosas Kuciomol. AyemunenoukapooHo8as KUcioma.

9. I'mapoKcH- U OKCOKHMCIIOTHI

N3omepust, HOMEHKIaTypa.

CriocoObl TOJIy4EHHUs: MpPU BOCCTAHOBJIEHWM KETOKHUCIIOT; MPU OKHUCIECHUHU
TJINKOJIEN; Yepe3 OKCUHUTPUIIBI.

Herunpatamust o-, -, Y-OKCHUKUCIOT. JlakTuabl W JIaKTOHBI. [7ukonesas,
MonoyHas u eunHas kuciomol. Haxoxnenue B npupone. CBoMcCTBa.

OnTuueckas nu3oMepus — BUJT IPOCTPAHCTBEHHOMN M30MEpUHU.
AcuMMeTpUYECKUN aTOM YIJIepOoJia, CTPYKTYpHBIE (POPMYJIbI, MPOCKIIMOHHBIE (POPMYJIBI
@umepa. CTepeoXuMuUsl COEIUHEHUN C IBYMsI aCUMMETPUUYECKUMU aTOMAaMH yIIIepoJa.
AHTUTIONBI (PHAHTHOMEPHI), palleMarthbl, auactepeomMepbl, Me30popMbl. CTepeoXuMus
MOJIOYHBIX M BHHHBIX KucaoT. CnocoObl pazaenenusi paunemartoB. D,L-cucrema.
[Ipuammn  R,S-HOMeHkmatypsl. OmnpeneneHrne  CTAPIIMHCTBA  3aMECTUTENEH Y
acUMMeTpHUYecKOro atoma yriepoja. Kondurypauus u 3Hak BpauieHusl.



10. YrieBoanl
MoHocaxapwabl ¥ nonucaxapuabl.  Kiaccudukamus W CTEPEOXHUMHUS
MOHOCaXapua0B. AJbI03bI (QJIBIOTPEO3bI, ATbIONCHTO3bI, AIbIOTCKCO3bI) U KETO3bI.

Crepeoxumusi anbA03 M KeTo3 B mpoeknusx Pumepa. Luknuueckue mnomyanerain
aNBJIOTEKCO3 — TIIIOKOMUPAHO3bl W TIIOKO(PYpaHO3bl. o- U B-AHoMepbl. DopMyIIbl
Xeyopca uIsi aHOMEPHBIX MOHOCAXapuAOB. TayToMepus IUKINYECKUX U OTKPBITHIX
dopM B pacTBOpax MOHOCAXapHAOB, MyTapoTauus TIIOKo3bl. KoHdbopmanmu
NUPaHO3HOrO LUKIA. Peakiuu MoHocaxapuaoB. [lonmydeHue riamko3usioB, Kak 0co0oil
dbopMbl IUKIMYECKUX aneraieil. CHHTE3 MPOCTHIX U CIOKHBIX 3()UPOB MOHOCAXAPHUIOB.
OxkuciieHre anba03 J0 ajlbJAOHOBBIX KHCIOT, JAKTOHU3AIMS ajbJOHOBBIX KHCIOT.
HcuepnpiBaroiiiee OKMCIEHHE MOHOCAXapUIOB HWOMHOW KHCIOTOM. (OOpa3oBaHue
03a30HOB TIpU B3amMoJeHCcTBUH ¢ (QeHmruapasuaoM. CHHTE3 MOHOCaXapuiIoB IO
Kununanu-®uiepy u nerpaganus no Bomo-Pyddy.
Hucaxapunsl (OU03b1): Marbmosa, yerioobuos3a, 1aKkmosd, caxaposd.

HOJ'II/ICEIXaDI/II[BI — Yenojliosa u Kpaxmaii.

11. Cynb(}OKHUCIOTHI U UX TIPOU3BOIHBIE

Cynbsdupyromue peareHThl. OOpaTUMOCTh U CEIEKTUBHOCThH CYIb(OUPOBAHUS
ApeHoB. ApWICYIb()OKHCIOTHI M WX COJM B PEAKIHUIX 3aMEIICHUS C TTOMOIIBIO
AMEKTPOPHIBHBIX W HYKICOPUIBHBIX peareHTOB. (DYHKIIMOHAIBHBIE TPOWU3BOIHBIE
CYJTb()OKHUCITOT: XJTOPaHTHAPHUIBI, AMHUIBI, CIIOKHBIC (DUPBI; UX CHHTE3 U MPEBPAICHUS.
[IpousBoaHbIE ApUIICYIB(OKHUCIOT KaK CyJIbpaMuIHbIC MperapaThl U OMOpa3pyliaeMbie
JIETEPTEHTHI.

12. AzoTcoaepikaiye OpraHuIeCKUe COSAMHCHUS
Hutpoankanbl. MeTO/Ibl CHHTE3a U3 AJIKWJITAJIOTCHUIO0B (aMOUIEHTHBIN XapakTep

HUTPUT-UOHA), HUTpOBaHHE ankaHoB 10 KonHoBanoBy. CTpoeHHWE HUTPOTPYIIIHI.

CBoiiCTBa HUTPOAIKAHOB: KHUCJIOTHOCTh M TAayTOMEpHUS HUTPOAIKAHOB, TaJIOT€HAMH,

KOHJICHCAIUs ¢ KapOOHUIILHBIMU COCIMHEHUSIMHU, BOCCTAHOBJICHHUE B AMUHBI.
ApoMaThyecKkue HUTpOocoeanHeHns. BoccTaHOBIEHHE HUTPOAPEHOB B KUCIION U

mesouyHon  cpene.  I[IpomexyTouHble TPOAYKTHI BOCCTAHOBJIEHHUSI HUTPOTPYIIIBI
(HUTPO30COCAMHEHUS, APUITHAPOKCUIAMUHBI, a30KCH-, a30- U THUJPA30COCTUHCHHS).
beH3uarHOBas neperpynnupoBKa.

Amunbl.  Knaccudukanusi, wu3oMepusi, HOMEHKJIATypa aMHUHOB. MeTObl
MOJIYYEHHUsI: aJKUJIMPOBAHUE aMMHUaka M aMuHOB 10 ['opmany, u3 dranumuaa xamus
(mo T'abpumdma10), BOCCTAHOBJCHHE Aa30TCOACPIKAIIUX IMPOM3BOJAHBIX KapOOHHMIIbHBIX
COCJIMHCHU I u KapOOHOBBIX KHCJIOT, HUTPOCOCTUHEHUH, aJIKMJIa3UJIOB.
[leperpynmupoBku ['obpmana u Kypumyca. BoccTaHOoBUTENbHOE aMHUHHUPOBAHUE
KapOOHUJIBHBIX COCTMHEHUM.

CtpoeHue aMHHOB, XUMUYECKUE CBOMCTBA. AMHMHBI Kak OCHOBaHUs. CpaBHEHUE
OCHOBHBIX CBOMCTB TEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX aTU(PATUUECKUX U
apoOMaTHMYEeCKMX aMHUHOB. BiMsiHME Ha OCHOBHOCTH aMHMHOB 3aMECTUTENIEH B



apOMaTUYEeCKOM sifipe. AJIKWIMPOBAHWE W AalWJIMPOBAHWE aMHUHOB. TepMmuueckoe
pa3ioKeHUEe THIPOKCUIOB TeTpaalkuiaMMouus 1o [odmany. Wnentudukanus u
pa3fencHUe TEPBUYHBIX, BTOPUYHBIX W TPETHYHBIX AaMHHOB C  IOMOIIBIO
oenzoncynbhoxmopuaa (mpoda ['mucOepra).

B3anMoeiicTBHE TMEePBUYHBIX, BTOPUYHBIX M TPETHYHBIX aln()ATHICCKUX U
apOMaTHUYEeCKHX aMHUHOB C a30THCTOH KHCI0TOH. OKHUCIICHWE TPETHYHBIX aMHUHOB.
Peakiiuu 35ekTpoMIIBHOTO 3aMeIIeHUs] B OCH30JbHOM SJIPE apOMATHUUYECKUX aMHHOB,
3al1Ta AaMHUHOTPYIIIIBL.

Jna3zocoeMHCHMS. Oo6mue NPEICTaBICHUS 00 anndaTrnaeckux
JIMA30COCTUHCHUAX. JlMa3omeTaH, JUAa30YKCYCHBIH 3(Hp, 0O-AHa30KapOOHUIBHBIC

coenuHeHnsd.  ApoMaTH4yecKHe  aua3ocoennHeHus.  Peakuuu — nua3oTMpoBaHUs
IIEPBUYHBIX APOMATUYECKUX AMHUHOB. YCIOBHUS JIUA30TUPOBAHUS B 3aBUCHMOCTH OT
CTPOCHHMS amuHa. MexaHus3M, NpUpoJa HUTposupyromero areHra. CTpoeHME U
YCTOMYHMBOCTb COJIEW THUA30HMUSI.

Peakunyu aua3ocoeqMHEHMI C BBIJEICHHEM a30Ta: 3aMeHa IHUA30TpylIbl Ha
TUAPOKCHUII-, TaJIOTE€H-, INaH-, HUTPOTPYIIIY U BOAOPOL.

Peakunu paumazocoeauHeHuid ©0e€3 BBIIEIEHMSI a30Ta: BOCCTAHOBJIEHHE [0
apWITHAPA3UHOB, Aa30COoYETaHWE. A30COYETAHHE KaK peaklus 3JIEKTPO(UIBLHOTO
3aMelleHus. A30- U JUa30COCTABIISIONINE, YCIOBUS COUETAHUS C aMUHAMH U (PEHOJIAMHU.
A30KpacuTeIny.

AmMuHOkHCIOTEI. HoMmeHknaTtypa amMuHOKHCIOT. IIpuponHble aMHUHOKHMCIIOTHI.

XUpalbHOCTh AMUHOKHUCIIOT, 00pa3yroux nporenHbl. KUcIoTHO-OCHOBHBIE CBONCTBA,
aMm(pOTEepHOCTh aMUHOKHUCIOT. M303nekTprueckas Touka. CHHTE3bl 0-aMUHOKHUCIOT U
pasz/esieHne paleMuyeckux Gopm.

CBoiicTBAa aMHHOKHCIIOT: [0 AaMHHOTpYMNe, KapOOKCHIy, OKHCIICHHE
aAMUHOKHCIIOT.

Homenkmatypa mnentumoB. OCHOBHBIC TNPUHIUIBI CHHTE3a IOJUIMEHTHIOB;
3alUTa aMUHOTPYIIBI U aKTUBAIM KapOOKCHIbHOM rpynmbsl. TBepaoda3Hbii cuHTE3
nenTtu10B. OOLIMe NPUHIUIIBI ONPEAENICHUs] CTPOSHUS MEeNTUI0B U 6enkoB. [lepBuynas,
BTOpHUYHASA U TPETUYHAS CTpyKTypa OenkoB. [lonsarue o hepmenTax u pepMeHTATUBHOM
KaTajause.

HyxnenHoBble kucaoTel. HykiienHOBBIE OCHOBaHUS, HYKJICO3U bl U HYKJICOTHIBI.
ITepeuunas ctpykrypa JHK u PHK. Hykneotuansiit cocras JIHK n PHK. Bropruunas

ctpykrypa JHK. Bbuonornueckas ¢gyuknus JIHK. Bunst PHK u ee pons B cunrtese
Oenka.

13. I'eTepornukiInyecKue coeqMHEHMUS
Knaccuduxkaiys reteporukioB, HOMEHKIATypa.
[IATUYIEHHBIE APOMATUYECKHUE TETEPOLMKIIBI C OJHUM rerepoaroMmom. Dypawm,

muoghen, nuppon. Cunrtes u3z 1,4-nukapOoHunbHbIX coeauHeHuil (ITaams-Kuopp),
cuHTe3 npposioB 1o Kuoppy. ApomathuHocTh. Peakuuu 31eKTpodUILHOTO
3aMelleHus] B ISTUWICHHBIX  apOMATHYECKUX  TEeTEPOIMKIAX:  HUTPOBAHUE,



cylb(upoBaHue, TaqoreHupoBaHue, (opMUIUpOBaHME, aluiInpoBanue. OpueHTalus
aeKTpouIIbHOTO 3amenieHus. Peakiuu, xapakrepusytomue GypaH Kak aueH. HMnooi.
CuHTe3 MPOU3BOJIHBIX MHAOJA U3 GeHuaruapazuHa u keroHoB (O. Gumep). Peakiun
ANEKTPOPHIIBHOTO 3aMeIIeHUs] B MUPPOJIBLHOM KOJIBIIE WHJIOJA: HHUTPOBAaHHUE,
dbopMHIIIIpOBaHUE, TaJIOTEHUPOBAHUE.

[llecTu4ieHHBIE apOMATUYECKUE TE€TEPOLMKIbl _C OJIHUM TE€TEPOATOMOM.

Tupuoun, xunonun u uzoxuroaun. CUHTE3 XMHOJIMHA U U30XMHOJWHA U 3aMEIIECHHBIX
XUHOJMHOB U3 aHWiIMHOB no Ckpayny u JleOHepy-Munepy. CuHTE3 U30XHHOIMHA 110
bunmmepy-Hanupansckomy. ApoMaTtuyHOCTh NUpHAUHA. [IMpUAWH W XMHOJIUH Kak
OCHOBaHMs. Peakuuu nupuguHa W XUHOJWHA C ajkuirajoreHunamu. OKHUCICHHE U
BOCCTAQHOBJICHUE THUPHINHA W XWUHOJMHA. Peakiuu smeKTpoHIBHOTO 3aMereHus B
MAPUANHE U XUHOJIMHE: HUTPOBAHUE, CYIb()UpOBaHUE, TAIOTCHUPOBAHNE.

HyxkneodunbHoe 3ameliieHMe aTOMOB BOJIOPOJia B MUPHUAMHE U XUHOJMHE B
peaKIusaxX ¢ aMUJIOM HaTpHS.



OoOpa3oBaTe/ibHbIE TEXHOJIOTHH

YuebHas mporpamma —

HauMCHOBAHUC pa3JCJIOB U TEM

Bun 3agartus

OO0pazoBarebHbIE TEXHOJIOTHH

1. BBenenmie OCHOBHEBIE
TTOHSATHUS, METOIBI,

po0IeMbl OPraHUYECKON

XUMHHN

JeKUUs
nabopaTopHas pabota
B XUMUYECKOU
nabopaTopuu
pelieHre 3a1a4d u
YIPAKHEHU N
MIPOBEpKa JOMAITHIX
3a1aHUI

®  TPaTUIMOHHBIE
(bpoHTanbHAS JEKIHS,
pellIeHne yrpaXHEHNUH),

e uHpOpPMAIMOHHbIE
(moka3 nmpe3eHTalmii)

®  TEXHOJIOTHUS
HCCJIEIOBATEIBCKOM
JIeATETbHOCTH (XUMUYECKHI
AKCIICPUMEHT)

® TEXHOJIOTUSI MOJIYJIBHOTO U
0JI0UHO-MOAYJIBHOI'O
o0y4deHus

e 370poBbecOeperaroniue
TEXHOJIOTUU

2. IlpenenbHbie
YIJIEBOIOPOABI.

TeKUHUs
nabopaTopHas pabora
B XMMHYECKOMN
nabopaTopuu
pelieHue 3a1a4 u
YIPaXHEHUI
MIPOBEpKa JOMAITHIX
3aJaHuN

® TpaJUIMOHHBIC
(bpoHTaNBHAS JIEKITHS,
pellIeHne yIpaXKHEHNH),

e HHQOPMAIMOHHBIE
(Toka3 mpe3eHTaIuii)

® TEXHOJIOTHUS
HCCJIEIOBATEIBCKOM
JESITSIIBHOCTH (XUMHYSCKUAN
AKCIICPUMEHT)

® TEXHOJOTHUS MOJIYIBHOTO U
0JIOYHO-MOYJTEHOTO
o0yuyeHHs

e 3]10poBbecOeperaromme
TEXHOJIOTUU

3. HenpenenbHbie
YIJIEBOAOPOIbI. AJIKEHBI,
aJKAJUEHBI, aJIKUHBI.

TeKIHS
nabopaTopHas pabora
B XUMUYECKOU
nabopaTopuu
peleHue 3aaad u
YIPaXHEHU N
MpOBEpKa JJOMAITHUX
3alaHUI

®  TPaTUIOHHBIE
(ppoHTanbHas Nekuus,
pellieHre yrnpaxHeHnui),

e HMHQOPMAIMOHHBIE
(moxa3 mpe3eHTalHii)

® TEXHOJIOTUS
UCCIIEI0BATEIbCKON
JEeSITETHHOCTH (XUMUYECKAN
HKCIIEPUMEHT)

® TEXHOJIOTHS MOAYJIBHOTO U
0JIOYHO-MOYJTEHOTO
o0y4deHus

e 3]10pOBbecOeperaronme
TEXHOJIOTUHU




4. ApomaTtuyeckue
yTIEBOAOPOIbI.

JCKIUs
naboparopHast pabota
B XUMUYECKOU
nabopaTtopuu
pelieHue 3a1a9 u
yIpaKHEHUI
MIpOBEpKa JOMAITHUX
3aaHui

TpaauLIMOHHbBIE
(pponTanbHas nekuus,
perieHue yrpaxxHeHU),
nH(pOpMaITMOHHBIC

(moka3 nmpe3eHTalmii)
TEXHOJIOTHUS
HCCIIEIOBATEIBCKOM
JIEeATETbHOCTH (XUMUYECKHI
AKCIICPUMEHT)

TEXHOJIOTHSI MOJYJIBHOTO U
0JI0YHO-MOAYIHHOTO
o0yueHHs
310poBBEcOeperaronme
TEXHOJIOTUHI

5. I'anoreHnpoun3BoHbIE
YIJIEBOJOPO/IOB.

JEKIMA
peuieHue 3a1a4 u
YIPaXHEHUI
IIPOBEPKA JOMALIHUX
3a1aHUI

TPaTUIIHOHHBIE
(ppoHTANEHAS TEKITHS,
peIlICHHE YIIPAKHEHHIA ),
UH(POPMAIIMOHHBIC

(Toka3 mpe3eHTaInii)
TEXHOJIOTHS MOJYJIHHOTO U
OJI0YHO-MOYJIBHOTO
00y4eHus
310pOBBECOEperaronre
TEXHOJIOTUHU

6. MeTamioopraHudeckue
COCTMHEHUSL.

JIEKITHS
peleHue 3a1a4 u
YIOPaKHEHUN
MPOBEpKa JOMAIIHUX
3aJaHuM

TpaaUIIOHHBIE
(bpoHTaNmBHAS JIEKITHS,
pellIeHne yrpaXHEHNH),
nH(pOpMaIIMOHHBIE

(TIOKa3 Mpe3eHTAIIHI )
TEXHOJIOTUSI MOAYJIBHOTO U
0JI0YHO-MOAYJIBHOTO
o0yuyeHHs
3J10poBbecOeperaroiye
TEXHOJIOTUU

7. I'uIpOKCUITbHBIE
MIPOU3BO/IHBIE
YTIEBOJAOPOIOB.

JeKIHS
nabopaTopHas pabora
B XUMUYECKOU
nabopaTopuu
pelieHue 3aaad u
YIPAKHEHU N
MIpOBEpKa JJOMAIIHUX
3aJaHuN

TpaaUIIOHHBIE
(bpoHTanbHas NEKIHS,
pelIeHne yIIpa>KHEHNH),
UH(POPMaLMOHHbIE

(ToKa3 mpe3eHTaInii)
TEXHOJIOTHUS
UCCIIEI0BATEIbCKON
JEeSITETHHOCTH (XUMUYECKUAN
HKCIIEPUMEHT)

TEXHOJIOTUSI MOAYJIBHOTO U
0JI0YHO-MOAYJIHHOTO
o0y4deHus
3J10pOBbecOeperaronme
TEXHOJIOTUHU




8. IIpocTeie 2puphi.

JCKIUs
naboparopHast pabota
B XUMUYECKOU
nabopaTtopuu
pelieHue 3a1a9 u
yIpaKHEHUI
MIpOBEpKa JOMAITHUX
3aaHui

TpaauLIMOHHbBIE
(pponTanbHas nekuus,
perieHue yrpaxxHeHU),
nH(pOpMaITMOHHBIC

(moka3 nmpe3eHTalmii)
TEXHOJIOTHUS
HCCIIEIOBATEIBCKOM
JIEeATETbHOCTH (XUMUYECKHI
AKCIICPUMEHT)

TEXHOJIOTHSI MOJYJIBHOTO U
0JI0YHO-MOAYIHHOTO
o0yueHHs
310poBBEcOeperaronme
TEXHOJIOTUHI

9. KapboHuiibHBIE
COCTUHECHMS.

JCKIUS
naboparopHast pabota
B XUMHUYECKOU

TPaAUIIHOHHbIC
(ppoHTANEHAS TEKITHS,
pelleHUe YIIPaKHEHUH ),
uH(pOPMAIIMOHHBIE

nabopaTopuu (Toka3 mpe3eHTaInii)
peICHUC 3a1a4 U TCXHOJIOTHUA MOAYJIBHOI'O 1
yIpaKHEHHUH OJI0YHO-MOYJIBHOTO
MPOBEpKa JJOMAIITHUX o0yueHHs
3a/1aHUI 310pOBBECOEperaronre
TEXHOJIOTUHU
10. KapOoHOBBIE KUCTOTHI TPaMIIMOHHBIE

U UX QYHKIIMOHAJIbHBIE
IIPOU3BO/IHBIE.

JCKIUS
naboparopHas pabota
B XUMUYECKOU
nabopaTopuu
pelieHre 3a1a4d u
YIOPaKHEHUI
MIPOBEpKa JOMAITHIX
3a7laHuN

(bpoHTaNmBHAS JIEKITHS,
pellIeHne yrpaXHEHNH),
MH(pOpMaLMOHHbIE

(TIOKa3 Mpe3eHTAIIHI )
TEXHOJIOTHS
HCCIIEN0BATEIBCKON
JESTENbHOCTH (XUMHUECKUN
HKCIIEPUMEHT)

TEXHOJIOTUSI MOIYJIBHOTO U
0JI0YHO-MOAYJIBHOTO
00y4eHus
310pOBBhecOeperaronre
TEXHOJIOTUU

11. I'mppokcu- n
OKCOKHCJIOTBI.

JIEKIUS
nabopaTopHas pabota
B XMMHYECKOM
naboparopuu
pelIeHne 3a1a9 u
YIPaXHEHU N
MIPOBEpKa JOMAITHHX
3aJlaHu i

TpaaUIIOHHBIE
(ppoHTanbHas Nekuus,
pellieHne yrpaxHeHni),
MH(pOpMaLMOHHbIE

(moKa3 mpe3eHTalHii)
TEXHOJIOTUS
HCCIIEN0BATENbLCKOMN
JEeSITeTbHOCTH (XUMUYECKUN
HKCIIEPUMEHT)

TEXHOJIOTHUSI MOIYJIBHOTO U
0JI0YHO-MOAYJIBHOTO
0o0y4eHus
310pOBBECOEperaronre
TEXHOJIOTUU




12. YriaeBonasl.

JeKUus
nabopaTopHas pabota
B XUMUYECKOU
nabopaTopun
pelieHre 3a1a4 u
YIPAKHEHU I
MIPOBEpKa JOMAITHIX
3aaHui

TpaaAuLIMOHHbBIE
(pponTanbHas nekuus,
peIIeHue yIpaKHEHU ),
nrdpoBkIe (MOKa3 Mpe3eHTa-
Ui)

13. Cynb(pOKUCIOTHI U BIX

IIPOU3BOIHBIE.

JICKIIMS
pelIeHue 3a1a4 u
YIPAKHEHU I
MPOBEPKA JOMAIIHUX
3aaHUuN

TPaAUIIMOHHBIC
(bpoHTanBHAS JEKIHS,
pellIeHne yrpaXHEHNUH),
nH(OPMaIMOHHBIE

(TIoKa3 Mpe3eHTAaIIHIA )
TEXHOJIOTHUS
HCCIIEN0BATEIbCKON
JESITeTbHOCTH (XUMUYECKUN
HKCIIEPUMEHT)

TEXHOJIOTHS MOJYJIHHOTO U
OJI0YHO-MOYJIBHOTO
00y4eHus
310poBBEcOeperaronme
TEXHOJIOTUHU

13. A3orcoaepxaine

OpPraHN4CCKUC COCAMHCHMA.

JCKIUS
naboparopHas pabota
B XMMHYECKOMN
nabopaTopuu
pelieHue 3aaa4d u
YIOPaKHEHUI
MIPOBEpKa JOMAITHIX
3a7laHuN

TPaIUIIHOHHBIC
(bpoHTaNmBHAS JIEKIHS,
pellIeHne yIpaXKHEHNH),
MH(pOpMaLMOHHbIE

(TIOKa3 Mpe3eHTAIIHIA )
TEXHOJIOTHS
HCCIIEN0BATEIBCKON
JESTENbHOCTH (XUMHUECKUN
HKCIIEPUMEHT)

TEXHOJIOTUSI MOIYJIBHOTO U
0JI0YHO-MOAYJIBHOTO
00y4eHus
310poBBhecOeperaronre
TEXHOJIOTUU

14. T'eTepouukiInyeckue
COEIUHEHMS.

JICKITHS
pelIeHue 3aaa4 u
YIPaXHEHU N
MpOBEpKa JOMAIIHUX
3aJaHuM

TpaTUIIOHHBIE
(ppoHTanbHas Nekuus,
pelieHne yrpaxHeHnui),
nH(pOpMaIMOHHBIE

(moxa3 mpe3eHTalHii)
TEXHOJIOTUS
HCCIIEN0BATENbCKOMN
JEeSITeTbHOCTH (XUMUYECKUN
HKCIIEPUMEHT)

TEXHOJIOTUSI MOAYJIBHOTO U
0JI0YHO-MOAYJIBHOTO
0o0y4deHus
310pOBBECOEperarone
TEXHOJIOTUU

19. KypcoBas pabota no
TUCIUTIINHE
«OpraHuueckasi XuMuUsi»

® HamucaHue u
odopmiieHre
KypCOBO# paboThI

TCXHOJIOTUA
HUCCIIENOBATEILCKOMN
NEITEILHOCTH







Pacnpenesienue Tem, popm padoThl 1 OLleHUBaHKWE PAdOT

1o ceMecTpaM M MOAYJISIM

I'padux 1a060paTOPHOro NMPAKTUKYMAa O JUCHUIJIMHE

«OpI‘aHI/I‘leCKaH XUMUA»

IV cemectp, 1 Mogyab

Henens Teopetnueckue BOIPOCHI
CDopMa 1 TEMa NPAKTUYCCKOT'O 3aHATUA
Kontpons
JIP  Nel. Xwummnueckas mocyma wu JjabopatopHoe | OCOOEHHOCTH CTpPOEHUS |
1 obopynoBanme. Texnmka Oe3omacHoi  paboOTBl B | CBOWCTB OpTraHUICCKUX
nabopaTopuu OpraHuIecKOl XUMHH. coeaunennii. Knaccudukanus
3 banna | OpraHUYECKUX COCAMHCHUM.
2 JIP  Ne2.  KauecTBeHHBI  »iieMeHTHBI  aHanmm3 | HomeHkmatypa opraHudeckux
OpPraHUYECKUX COSAUHECHHH. COCIMHEHHH.
4 banna
3 Cemunap Nel. Homenknatypa u nzomepus opraunyeckux | Homenknarypa u  usomepus
COETMHEHHI. OpPraHMYECKUX COETUHEHHH.
3 banna
JIP Ne3. Metonbl ounctku oprannyeckux coeauHeHuil: | KP Nel. Howmenknatypa u
4 MepeKpUCTAIIIN3AIIHS, BO3T'OHKA. Onpenenenue | n3oMepus OpraHUYeCcKUX
TEMIIEPATypHI IIJIABJICHUS BEIECTBA. COETMHEHUH.
4 banna 5 bannos
Cemunap Ne2. Tumbl peareHTOB (CBOOOIHBIEC pajMKaIbI,
5 ANEKTPO(HITBI, HYKJIEO(DHUITBI). Knaccuduxarms
OpPraHWYEeCKUX  peakiuid.  DneKTpoHHble  3(dexTs
3aMECTUTEIIEH.
3 banna
JIP Ne4. Metoapl O4MCTKM opranuyeckux coeauHenuil: | KP Ne2. Turmel u
neperonka mnpu armocepHoM naBineHuH. OnpeneneHue | yCTOWYMBOCTH
6 TEeMIIepaTyphl KUIIEHUS BEIEeCTBA. UHTEPMEINATOB.
4 banna | DIEKTPOH-HBIE 3hdeKTH
3aMECTUTENEH.
5 bannos
Cemunap Ne3. Agxanbl. OcobGenHoctu crpoeHus. | CP.  CmocoObl  momydeHus
7 XuMudeckue cBoHcTBa. Peakinu cBOOOIHOPAIUKAIBHOTO | aJIKaHOB.
3amenieHust. CriocoObl MOTyYEeHHUS.
3 banna
8 JIP NeS. Ilomyuenme wu cBoiictBa mpenensHeix u | CP. CnocoObl  momydeHus
HETpeeNbHBIX aUKINYECKUX YTI€BOI0POIOB. QJIKCHOB.
4 panna
Cemunap Ne4. Agxenbl. OcobenHoctu crpoeHus. | CP.  CmocoObl  monydeHus
9 XuUMHUYECKHE CBOWCTBAa. Peakuumu 35eKTpoQUIBHOTO, | aIKaJUECHOB.
panukanbHOro npucoennHeHus. CriocoObl MoaydeHusl.
3 6anna
Cemunap NoS. Anxanuensl. OcoGenHoctu ctpoeHus. | CP. OcobeHHOCTH CTpOeHUS U
10 XWUMHUECKHEe CBOWCTBAa. Peakiuu 3yeKTpOQHIBLHOTO, | CBOWCTB CONPSKEHHBIX
panuKanIbHOTO NPUCOEAUHEHHUS. 1,2- U | aJKaJueHOB
1,4-IIpucoenunenune. CriocoObl MOTYYEHUS.
3 banna

OCOOEHHOCTH CTpPOEHHS OPTaHMYECKHUX COETUHEHHH.

PyOexHBIil KOHTPOAB

Homenkiatypa u u30MepHss OpraHU4ECKHX

CcoeUuHEeHH. DIEeKTPOHHEIE 3((DEKTHI 3aMmecTuTeNel. THUITBI U YCTOMYMBOCTh UHTEPMEINATOB. XUMUYECKHE
CBOWCTBA U CIIOCOOBI TTOYUYESHUSI aJIKAHOB, AJIKEHOB, aJIKaTUCHOB.

6 bannoe

I'paduk 1abopaTopHOro NPpaKTUKYMA MO JUCHUIJINHE

((OpFaHI/IquKaﬂ XUMMUSA»

IV cemectp, 2 MoagyIb

Henens |

dopma U TeMa MPAKTUIECKOTO 3aHATHUS

TeopeTnueckue BOMPOCH!




Kontponb

Cemuuap Ne6. CpoiicTBa M TOJIy4YeHHE

CP. CnocoOpl TONyYeHHE

11 AIKUHOB. AITKUHOB.
OcoOCHHOCTH CTPOEHUS |
3 banna | XUMUYECKUEC CBOICTBa
AJKHHOB.
JIP Ne6. ApoMaTHdeckne yriieBOAOPOIbI. KP Ne3. XuMHIecKue
3 banna | coiicTBa u CIIoco0bI
12 MOJTyYeHUS AJIKaHOB,
AJKEHOB, aJKa/INeHOB,
AITKUHOB.
8 bannoe
Cemunap Ne7. Xumwnueckue cBorictea | CP. ANUIUKINYeKue
apeHoB. Peakunn AMEKTPOPIIEHOTO | YTIEBOIOPOIBL.
3amemieHus.  Opuenrtupytomiee  aeiictBue | OcoOeHHOCTH CTPOCHUS,
13 3aMecTuTeNied B OCH30JILHOM  KOJIbLE. | KiIaccU(pHKanus,
CornacoBaHHOE M HECOTTIACOBAaHHOE ACUCTBHE | HOMEHKIIATYpa. XUMHYECKUE
3aMECTUTEICH. CBOMCTBA, CHOCOOBI
3 banna | IOJTyYEHUS.
Cemunap Ne§. lanorennpounsBogueie | KP  Ne4.  ApomaTtuueckue
14 yraeBooponoB. OOmIIe CBOHCTBA U CIIOCOORI | yTieBoopo k. Peakimu Sg.
MOJTyYEHHUS. 5 bannos
3 banna
Cemunap Ne9. lanorennpouspoausie | CP. Mertamioopranudeckue
yraeBooponoB. OOIIe CBORCTBA M CTIOCOOBI | COSTMHEHWSL.
15 nonmydeHus.  Peaknmm — HykIeo(HIBHOTO KnafCH(I)HKaunﬂ, CTpOEHHE,
3aMeIleHHs] Y HACBIIIEHHOTO aToMa yriepoja. | CBOHCTBA.
Peakmym >nMMUHUPOBAHMUSL.
3 banna
JIP Ne7. CeotiicTBa ciupTOB, )SHOJIOB. KP Nes, Xumudeckue
3 banna | cBOMCTBA
16 raJoreHIPOM3BOIHBIX
YIJIEBOIOPOIOB. Peakuuu
Snl, Sn2, E1, E2.
6 bannoe
Cemunap Nel0. CgoiictBa  crupros, | CP.  Crnoco0bl  monmy4yeHus
17 (heHOoIOB, MTPOCTHIX 3(HUPOB. CITUPTOB, (eHomnoB u
3 6anna | mpocThIX AHUpPOB.
18 3auéTHoe 3aHsATHE.

PyOe:XHBII KOHTPOAD

XVMUYECKHE CBOMCTBA ¥ CIIOCOOBI TOJNYYEHHUS QJIKWHOB, apOMATHYECKHX YIIIEBOJOPOJIOB,
raJoreHIIPON3BOIHBIX YIIIEBOJOPOAOB, CIIUPTOB, penonos. Peakun Sg, Sn1, Sn2, E1, E2.

10 é6annos

I'paduk 1aGopaTOpHOro NPAaKTUKYMA MO JUCHUILINHE

«OpI‘aHI/I‘leCKaH XUMUA»

V cemecTp
Henens Teopernueckue BOIPOCHI
®opma U TeMa IPAKTUUECKOTO 3aHATHUS
KoHtposb
| Cemunap Nel. TToBTopenue: HOMEHKIaTypa, n3omepus, | Homenknarypa, nu3oMepus,
XUMHUYECKHE CBOMCTBa M3Y4EHHBIX KJIaCCOB | CIIOCOOBI HOJTy4eHHS
1 OpPraHUYeCcKUX COeIUHEHHH. KapOOHHJIbHBIX COCAMHEHUII.
Homenknarypa, w3omepus, cmocoOsl monydeHus | KoHcmekr. Crroco0sr

< = © 2

KapOOHWJIHHBIX COETMHEHUH.

TMOJIYYCHUA AJIbACTHI0B )4
KCTOHOB.




b 2 Cemunap Ne2. KapOonwnbHble coenuHeHUs. Peaknum | MexaHusm peakuuu
b HYKJI€0()HIBHOTO IPUCOEANHEHNSI. HYKJI€0()HIBHOTO
IPUCOETUHEHUSI.
3 JIP  Nel. Xumunueckue cBoilctTBa u mnonyueHue | PeakumonHas CIIOCOOHOCTD
KapOOHMJIbHBIX COCANHEHUI. aNbJETUA0B U KETOHOB.
3 banna
Cemunap Ne3. KapOGouunbubie coenuHenus. Peaxiuu | KP Nel. «Anpaerupl U KETOHEIL.
4 kouzeHcaruu. OBP anbnernaoB U KETOHOB. XHUMHUYECKre CBOMCTBA,
HenpenenbHble KapOOHMUIIEHBIE COSMHEHNSI. MOJy4ECHHUE. 5
oannos
5 Cemunap Ned. Kap6onosrble kucnotsl. Homenkinarypa. | Koncenekr. Crioco0st
Crioco0b1 mosrydeHns. XHMHIECKHE CBOWCTBA. MTOJTYICHHUsI KapOOHOBBIX KHCIIOT.
6 JIP Ne2. KapOoHOBBIE KHCIOTHI U MX (yHKIHOHANBbHBIE | PeakunoHHas criocoOHOCTH
MPOU3BOJHBIC. KapOOHOBBIX KHCIIOT M UX
3 fanna | IPOU3BOJHBIX.
7 Cemunap NeS. @yHKIHMOHaNBHBIE TPOU3BOIHBIE | B3anmmHBIE MIpEBPALIECHUS
KapOOHOBBIX KHCJIOT. HenpenenbHble W JBYXOCHOBHBIC | KAPOOHOBBIX KHCIOT H  HX
KapOOHOBBIE KUCIIOTHL. MaslOHOBHIH 3dup. TIPOM3BOJTHBIX.
8 JIP Ne3. T'mnpokcu- u okcokucnoThl. AreroykcycHbiii | KP No2. «KapOoHOBBIE KHCIOTHI
a¢wup. U UX IPOU3BOHBIEY.
3 banna 5 6annos
Cemunap Ne6. CuHTe3bl Ha OCHOBe aneToykcycHoro | IlomydeHue KETOHOB M KHCIOT
adupa. Ha ocHOBe AYD.
9 PyGexHblli KOHTPOJIB
KapOonusbHbele coenuHeHus. Peakuum HykneoduibHoro mpucoeanHeHus. KapOoHoBbie
KUCJIOTBI M UX MPOU3BOJIHBIC. MaJOHOBEIH 3hHUp. ALECTOYKCYCHBIH 3dup. 5
bannos
10 JIP N4, Xumuueckre CBOMCTBA YIIIEBOIOB. AKP Nel. «YrieBoasn»
3 banna 4 banna
11 Cemunap Ne7. Hwurpocoemunenus. CynbhoroBble | [TomydeHrne HUTPOCOSAMHEHHHA U
KHCJIOTHI ¥ X TIPOU3BOIHBIE. Cyb()OHOBBIX KHCIOT.
12 JIP NeS. OyHKUMOHAJIBHBI aHanu3 opraHuyeckux | KauecTBeHHble  peakuuud  Ha
COEINHEHUH. (YHKIIMOHATBHBIC TPYTIIIHL.
I 5 bannos
13 Cemunap Ne8. Awmwunapl. CroocoOer  momyderus. | Koncmekr. Crroco0sr
" XUMHYECKHE CBOHCTBA. MOJTYYCHHS] aMHUHOB.
o JIP Ne6. Xummueckue cBoiicTBa aMiHHOB. TOHKOCHOMHAs | OcoOeHHOCTH XUMHUYECKUX
14 xpomarorpagus.  KauecTBeHHBIH  aHaJM3  CMECH | CBOICTB aMHHOKHCIIOT.
A AMHHOKHCIIOT.
J}; 5 6annos
. 15 Cemunap Ne9. Asocoenunenus. [lnazocoennuenus. | KP Ne3. «Azotcomeprkariue
Peakuuu 1ua30THpOBaHUS, a30COUCTAHUS. OpPTraHHUYECKHE COCTUHEHUAY.
4 6anna
16 Cemunap Nel0. IToropenue u o6oOmenne mMarepuana | PeakiimoHHast CliocoOHOCTh
no aucuumnae «OpraHudeckas XUMHUsD) M3yYEHHBIX KJIACCOB BEIIECTB.
17 PyOexHBbIli KOHTPOJb
Hutpocoenuuenus. Cymbpocoenunenns. AMUHBL. A3ocoeqHeHus. [Irna30coeqnHeHS.
5 bannos
4 cemecTp
PACYET BAJIVIOB B 4 CEMECTPE
O ANCHUIIJIMHE «OPTTAHUYECKASA XUMMUSD»
1 MmoayJb
Ne gi?;ﬁ:(g Bun padoret Kpurepun onieHnBanus
1 |OIIK-1.3 JlaGoparopHbie paboTHI - 5 19 6annoB
OIlK-2.1 (o 3 6ama 3a JIP Nel;
OIIK-2.2 4 6amna 3a JIPNe 2.3 4,5)
2 | OIIK-6.1 Kontponbshas pabota Nel S 6ans0B
Kontponbshas pabora Ne2 5 0aJu10B
3 CemuHapsl - 5 15 6an0B (MakcUMaJIbHO 3




Oayia 3a paboTy Ha

CEMMHApE)
4 Py0OexHbIN KOHTPOJIb. 6 6as10B
TectupoBanue.
Hroro 3a 1 moayab 50
2 moayab
Ne
Pesynbrar Bug pabotsl / crioco6
(MHAMKATOD) Kputepuu onenuBanust
1 OIIK-1.3 | JlabopaTopHbIie pabOTHI - 2 6 6ans10B
OIIK-2.1 (o 3 Gamnna 3a JIPNe 6,7)
2 OIIK-2.2 | KouTpomabhas padota Ne 3 8 6as10B
OIIK-6.1 | Koutpomabhas padota Ne 4 S 6as0B
KonTtponbshas padora Ne 5 6 0as10B
3 CemuHapsl - 5 15 6amnoB
(MakcumanpHO 3 Gana 3a
paboTy Ha ceMUHape)
4 Py0OexHbII KOHTPOJIb. 10 6am10B
TectupoBanue.
Hroro 3a 2 MoayJib 50
Hroro 3a cemectp 100 6ay;10B




S cemecTp

PACYET BAJIJIOB B 5 CEMECTPE
IO AMCIUIIVIMHE «OPTAHUYECKASA XUMMUSA»

1 moayab
Ne PesynbTar Bun pabotsl
(uHIUKaTOp) Kpurepuu onieHuBanus
1 |OIIK-1.3 JlabopaTopHbie paboOTHI - 3 9 6ans0B
OIIK-2.1 (o 3 Oanna
OIIK-2.2 3a JIP Nel,2;3)
2 | OIIK-6.1 Kontponbnas pabora Nel 5 6angoB
Kontponbnas padora Ne 2 5 6assi0B
Kontponbhas pabora Ne 3 5 6asnsioB
3 PyOexHbIif KOHTPOJIb. 6 6as10B
TectupoBanue.
Hroro 3a MoayJib 30
2 Monyib
No Pesynprar Bun pabotsl
(MHOMKATOD) Kpurepuu onienuBanus
1 |OIIK-1.3 JlabopaTopHbie pabOThHI-3 13 6a/10B
OIIK-2.1 (3 6amna 3a JIP Ne4;
OIIK-2.2 1o 5 6asoB 3a JIP No5,6)
2 | OIIK-6.1 KonTponbnas pabota Ne 4 4 6aJI0B
KonTtponrnas pabota Ne 5 4 6a/10B
KontposnbHas padora Ne6 4 dana
3 Py6exxHbIi KOHTPOJTB. 5 6a/10B
TectupoBanue.
Hroro 3a moayab 30 daJls10B

IK3aMeH

40 (4 3apanusi B OMiere
no 10 6as710B)

Hroro 3a 5 cemectp

100 6ax10B




Meroanyeckue peKOMEHIANNH 10 BHINOJHEHUIO Ja00PATOPHBIX padoT
Ilpumep 1
MeToabl 0UYMCTKH KUIKUX OPraHMYeCKUX BellecTB.
Ileperonka nmpu arMmocgepHOM JaBJIEHUH.
Omnpenenenue TeMnepaTypbl KUNIEHUS W MOKA3aTe sl TPEJTOMJIEHUS.

L[GJIB pa6OTBII OCBOUTBH MCTOA IICPCTOHKU KUIKUX OPTaHHYCCKHX BCHICCTB IIPpU
aTMOC(i)CpHOM HAaBJICHUH, MCTOJbI OIIPCACIICHUA TCMIICPATYPbI KHUIICHUA W IIOKA3aTCIIA
IMPCIIOMJICHUSI.

[Ieperonka CiayKUT BaXXHEHMIIUM METOJIOM Pa3/IE€JEHUS U OYUCTKH KUJIKOCTEN. B
MPOCTEUIIIEM CITyyae MEPErOHKA 3aKIFOYACTCS] B HATPEBAHUU KUIKOCTH J0 KHUIIEHUS U
KOHJECHCAIIMM €€ MapoB B BHUJEC AUCTWLIATA B XOJOAWIbHHUKE. Tak Kak MpHU 3TOM
MIPOUCXOJUT MEPEMELIEHUE TOJIBKO OJHOW (pa3bl, a UMEHHO Iapa, TO B 3TOM CIy4yae
TOBOPST O NPAMOMOYHOU Tieperonke. Eciu jke 4acTh CKOHJEHCUPOBAHHOTO Tapa (Tak
Ha3bIBaeMasi ¢hre2ma) CTEKaeT HaBCTPEedy BOCXOMSIIEMY TOKY MapoB U TOCTOSHHO
BO3BPAIIAETCSl B MEPETOHHYIO KOJIOY, TO TAaKOW IMPOIIECC HA3bIBAIOT APOMUBOMOUHOU
neperoHkoi. IIpoTuBOTOUHAs NEperoHka, WM pexmuguxayus, OCYIIECTBISETCS B
PeKTU(UKAITUOHHBIX KOJTOHHAX.

Kak cpeacTBO OYMCTKM WM pa3feiieHUs BEHIECTB IMEPErOHKAa MOXET OBbITh
HCIIOJB30BaHA TOJIBKO B TOM CIIydde, €CJIM BEIIECTBO JOCTATOYHO YCTOMYMBO K
HarpeBaHuIO U HE pas3jaraercs Ipu KUIICHUH.

OmnpiT 1. ITpocTasi meperonka (nmeperoHka npu arMocgepHoM J1aBJIeHUH)

PeakTuBsbI: anieToH, 3TaHOJI, TPOMAHOJI, U30TPOIUIIOBBIN CITUPT.

[IpocTyto meperoHKy NpUMEHSIOT MPHU MEPEroHKE WHANBUIYATBHON >KUIKOCTH,
MIPU OTTOHKE BEIIECTBA OT HEJIETYYMX KOMIIOHEHTOB, MPU PA3TOHKE KUAKOCTEH, CUJIBHO
OTJIMYAKOIIUXCS APYT OT JIpyra Mo TeMreparypamM KUIICHUS.

Ipubop:

[Ipocreitmmii mpubOp M7 MEPErOHKH COCTOUT M3 KPYIVIOJOHHOW KOJIOBI C
OOKOBBIM OTBOJIOM — K0Ji0a Bropma (Wi UCMONB3yIOT KPYIVIOJOHHYIO OJHOTOPIYIO
K010y U Hacaaky Bropiia), TepMomeTpa, X0J0AMIbHAKA, AIOHXa U MpueMHHKa (puc.1).

Pacnonoxenue O0OKOBOM MapoOTBOJHOW TpyOku KojObl Bropma (wim Hacaaku
Biopria) omnpenensiercss TeMIiepaTypoll KHUIIEHHS TE€PEroHsIeMOM  KUAKOCTH. Jliis
BelecTB ¢ Temieparypoil kunenus 1o 100°C ucnonb3yroT koia0sl Bropua ¢ BepxHUM
pacrnoyio)keHrueM TpyOKHu, a Ay BemecTB ¢ Temmeparypou kuneHus 100-160°C — co
CpEeIHUM, JJIsi BEIIECTB C TeMrepaTypoi kumneHus Boimie 160°C konba momKHA UMETh
HIKHEE PACTIOIOKEHUE TPYOKH.

TepMomMeTp, NOKA3bIBAIOIIMK TEMIIEPATYpPy IAPOB NEPETOHAEMOM KUJKOCTHU
(Txun), BCTABIAIOT B KOJOY Tak, 4TOOBI MIAPUK C PTYThiO Haxomwics Ha 0,5 cM Huke
OTBEPCTHUS TPYOKHU U MOJTHOCTHIO OMBIBAJICS] OTXOASIIUMU MTapaMH.



Puc.1. IIpubop 11st IPOCTOM MEePEroHKH PpH aTMOC(HEPHOM JIaBJICHHH:
1—xonba  Bropra; 2 -—tepMomerp; 3 — xosoawiabHUK  JImOuxa, 4 — aJoHXK,
5 — kosiba-npueMHuK; 6 — 0aHs; 7 — KUISTHIBHUKH.

K OoxoBoil TpyOke KOJIOBI MPUCOSAUHSIOT XOJOJUIBHUK, CITYXKAIIUui s
KOHJICHCAIIMU TapOB JKUJIKOCTHU W OTBOJA €€ B NPHUEMHHK. Takoill XOJOJUIIbHUK
Ha3bIBAIOT HUCXOAIMM. Hanbosee gacto mpuMeHSIOT X0aoauiabHuK JInbuxa. BomsHoe
OXJIQXJICHHE B HEM IPUMEHSIOT MIPH TIEPETOHKE KUIKOCTEH, KATISIINAX 10 TeMITepaTyphl
120-130°C, pu meperoHke BemiecTB ¢ TeMiepatypoi kunerus 120-160°C oxmaxnaeHue
MIPOU3BOAAT HETIPOTOYHOH BOJIOW WM B XOJOIUIBHUKE O€3 BOIBI.

B kadecTBe mpHEMHHKA MOTYT OBITh HCIOJB30BAaHBI JIOOBIE ILIOCKOJAOHHBIE
KoiObl. Eciam KUIKOCTh MEpEeroHsieTcsl IMOCJ€ OCYIIKH, TO HCIOJIB3YIOT aJOHXK,
CHAOXXCHHBIN XJIOPKAIBIIMEBON TPYOKOW, U C MMPUEMHUKOM COCIUHSIIOT F€PMETHUYECKU
TUTOTHO.

Xoo pabompwi:

[lepBoHAYaJIBHO TOATOTABIMBAIOT K paboTe XOJOMWIBHUK: K OTBOJAM
XOJIOMWJIbHUKA TIPUCOSIUHSIOT PE3MHOBBIC MIJIAHTH, COOMIOAAs MPUHIIUI MPOTHBOTOKA
(HIKHHM ~ OTBOJ — BBOJI BOJIbI, TPUCOCAMHSIETCS K BOJOMPOBOJAHOMY KpaHy;
BEPXHHUM — BBIXOJI BOJIBI).

CobupatroT npubop coriiacHo puc.l.

KonOy 3amonHsioT mneperoHsieMoil >KUIKOCThi0 Ha 3/4 ee oOwema. [lns
3aMOJTHEHUS KOJIOBI MCIOJIB3YIOT CTEKJISHHYIO BOPOHKY C JJIMHHBIM HOCHMKOM, YTOOBI
KUJKOCTh HE Tomaja B OOKOBOW OTBOJA KoJiObI Bropria. O0beM meperoHHoOW KOJIObI
OIOMPArOT B COOTBETCTBUHU C MPEAIOaracMbIM KOJTUYSCTBOM OCHOBHOTO BEIIIECTBA, a
HEe o0mmM 00beMoM JKHUIKOCTU. [Ipu pa3roHke pacTBopa, COAEpIKAIIETO OOJBIION
00BEM paCTBOPUTEISI, UCTIOJIB3YIOT JBYXTOPJIYIO KOJIOY U pacTBOP BBOJST HEMPEPHIBHO
IO KarjIsiM ¢ TIOMOIIBIO0 KaneIbHOM BOPOHKH.

[lepen HauamoM MEpPEroHKU B KOJIOYy MOMEIIAIOT HECKOJIBKO «KHUMSTHIHHHKOB)
JUIsT 00CCTICUCHHSI PAaBHOMEPHOTO KHICHHUS. YTOTPEOIATh «KUIATUILHUKHY MOXKHO
TOJIBKO OJIUH pa3, MPU OXJIAKICHUHU OHU 3aMOIHSIIOTCS KUIKOCTHIO.



Ilpescoe uem nauamov nepecoHKy, HeOOX00UMO RpOGEPUmMDb, YMO NPUOOD
cooowaemcsn c ammocghepoil, unave npou3oiidoem 3pule.

Bo BpeMsi mneperoHku crneasirT 3a PaBHOMEPHOCTBIO KHUIIEHMS JKHIKOCTH, 3a
MOKa3aHUsIMU TEPMOMETPA M 3a IMOCTYIUICHHEM OTroHa B MpUEeMHUK. OTMEYarT u
3aMKUCBIBAIOT TEMIEPATYPY, IPU KOTOPOM B MPUEMHHUK MaJaeT NepBas Kamil OTrOHa.
CKOpOCTh MEPEroHKU JI0JKHA COCTABMIATh MPUMEPHO OJHY Karutio B 1-2 CeKyH[IbI, a Ha
pe3epByape TEpPMOMETpa B X0/ MIEPETOHKH BCE BPEMSI JIOJKHA OBITh KaIljis, TaK KaK ee
MCUYE3HOBEHUE MOXET CBUJIETEIILCTBOBATH O MEPErPEBAHUH JKUIKOCTH.

YucToe BEIIECTBO OOBIYHO TMEPETOHSETCS B y3KOM TEMIEPATypHOM HHTEpBalie
1-2°C, B TO BpeMsl Kak 3arpsA3HEHHOE JIETYYHUMH PUMECSIMU, TIEPETOHSIETCS B LIUPOKOM,
HEYETKO BBIPAKEHHOM MHTEpBAJIE.

B nauvane coOupatoT B HpuUEeMHHUK (PAKIUIO, KHUISIIYI0 HIDKE TEMIEpaTypbl
KHTICHHUSI OCHOBHOTO BEIIECTBA (npedzon). OTMEUAIOT HHTEPBAI TEMIIEPATYPhI KUITCHUSI
u Maccy (o6vem).

3ateM coOUpaIOT OCHOBHYIO (pakyuto, OTMEYasi UHTEPBaAJ TEMIEPATYPhl KUTICHUS
u Maccy (06vem) BelecTra.

Bewecmeo mnenvza omeoname oocyxa. Ilepeconky npekpawiarom, Kozoa 6
nepezoHHoll Konb6e ocmanemces 1-2 ma sncuokocmu (ocmamok).

CpaBHHMBAIOT TIOJYYEHHbIE pE3yJdbTaThl IO TEMIEpaTypaMm KHUIEHUS C
JUTEPATYPHBIMH TAHHBIMHU.

llpumeuanue:

["oproune, JerkOBOCIUIAMEHSIOIINECS KUAKOCTH, TaKue, KaK AUITUIOBBIN 3(up,
NEPEeTrOHSIOT Ha 3apaHee HarpeTod BOASHOW OaHe, Temmeparypy B KOTOpOH
HOJJEPKUBAIOT J00ABICHUEM B HEe ropsyeil BOJIbl, 2 HE HArPEBAHUEM.

HarpeBanue npyrux roprodmx >KUIKOCTeH ¢ TemmepaTypoiu kumenus no 100°C
(areToH, cnupT, OEH30J) MPOU3BOIAT HA BOASHOW OaHe, KOTOPYHO HAarpeBarOT Ha
ANEKTPUYECKON IUIUTKE C 3aKPBITBIM JIEMEHTOM. [ Oproune )KUIKOCTH C TEMIIEPATYPOU
kurnenus Boime 100°C MOXXKHO HarpeBaTh Ha DJEKTPOIUIUTKAX, @ B HEKOTOPBIX CITydasx
U Ha CETKaX, HAarpe€Ba€MbIX ra30BbIMHU T'OPEIKAMH.



Muxkponeperonka UCIIOJIb3YEeTCS JUTSI 7 P
HeOonbImx konudecTB BemecTB (0,05—0,2 mi). Ee
OCYUIECTBJISIOT B CHEHHMAIBHBIX TpyOKax Omuxa
(puc.2), KOTOpbIE MUMEIOT BUJ KOPOTKUX MPOOHPOK
UMHONU 5—6 cM m amameTpoMm 4-6 mm. B cepenune
TpyOKM MMeeTcs ONHO WM gBa CyxkeHms. K PvC-2Z. Tpybka dmmxa:
3aMassHHOMY KOHILy MpHUIasHa KOPOTKas CTEKJISIHHAs 1 — ac6ecToBOe BOJIOKHO,
najouka. Ha gHO TpyOKM TmOMemaloT HeMHOro MponuUTaHHoe neperoHsaemom
YHCTOTO MPOKANCHHOTo acbecta u  fgobasisior T AROCTHO 2= Ccyxenve
1-3 karmu  mojiexanied neperoHke OKuAKOCcTH. [Ipu  HeoOXoaMMOCTH TPyOKy
HEeHTpU(PyrupyroT, 4ToOBl BCS KUAKOCTH cOOpajiach Ha JIHE M BIUTANIach B acOecT.
3areM TpyOKy HarpeBaroT MpHU MOCTOSHHOM BpAIllEHUU HaJ IUIAMEHEM MUKpPOTOPEIKU
(Ha BBICOTE HE MEHEE 5 cM U 1o yrioM 45°). X0J0IUIbHUKOM CIIYKUT CMOUYEHHAs BO-
JI0 MoJocka GUIbTPOBAIILHOM OyMaru, o0epHyTast BOKpYT TpyOKu Haj cyxkeHueM. [Ipu
HarpeBaHUM JKUJKOCTb HCIApSIETCs, Mapbl, KOHJIECHCUPYSICh HAa CTEHKaX, 00pa3yroT
KOJIBLIO AMCTUJUIATA, KOTOPOE MEJIEHHO MOoJHUMaeTcs BBepX. Korga konblio mpoiaer
yepe3 CYy)KEHUE, HarpeBaHue IpeKpallarT, KIaayT TPyOKYy TOPHU30HTAJIBHO U IIO

BO3MOKHOCTH ITOJIHO OT6I/IpaIOT AUCTUILIIAT KalTUJIIIAPOM.

OmneiT 2. /IpodHas (ppakumoHHAas) epPeroHKa

PeaktuBbl: kcunon (wim  dpakuus  ckunmupapa € | m=152-157°C);
YETBIPEXXIJIOPUCTHIN yriiepoa (Ui XJI0pohopm).

Xo0 paoombut.

JI71s1 onbITa NPUMEHSIOT CMECh PABHBIX BECOBBIX KOJIMYECTB YETHIPEXXJIOPUCTOTO
yraepoaa CCly (Twm=78°C, p=1,59 r/cm) u kcunona CgHip (Twm=139°C, p=0,86 r/cm).
Ota cmech (p=1,12 r/cm ) ynoOHa Tem, 4TO €€ KOMIIOHEHThl UMEIOT PE3KO PazIuyHbIe
TEMIIEPATYPhbl KUMIEHUS U MIOTHOCTH; O3TOMY IO TUIOTHOCTH (hpaKIuii, OTTOHSIEMBIX B
OTIPENICJICHHBIX TEMIIEPATYPHBIX Mpelesiax, MOXXHO HE TOJBKO C JOCTaTOYHOMU
TOYHOCTBIO CYJIUTh 00 WX COCTaBe, HO U MPOCIEIUTh U3MEHEHUE COCTaBa (PPaAKIUH MPU
JIBYKPAaTHOW Pa3rOHKE.

JIpoOHYI0 MEepEeroHKy MPOU3BOAAT U3 KOJIOBI eMKOCThIO 75-100 M ¢ oTBOIHOM
TPpyOKOW U TNPUCOCAMHEHHBIM K HEH BOISHBIM XOJOJWIBHUKOM. B ropio koiaObl
BCTABJISIOT  TepMoMeTp. Jlo Hawajga  MEPEeroHKM  TOTOBAT  IIECTh  CyXHX
KOJO-nipreMHUKOB, nponymepoBanubix Tak: |, la, Il, Ill, 1V, IVa. Onpenensior u
3aMMCHIBAIOT MACCy KaXX0T0 MPUEMHHUKA.

[Tomemator B meperoHnyro koyoy 25 r (22,5 mur) UCXOAHOM cMecH (Tak, 4TOOBI
OHa HE Tonana B OTBOJHYIO TPYOKY) U KUTIATWIBHBIN KaMEIIeK, MOCJIe YeTO BCTABJISIOT
tepmomeTp. [loAcTaBisitoT B KadecTBE MpUEMHUKA KOJIOYy | M HAYMHAIOT OCTOPOXKHO
HarpeBaTh KOJIOY MAJICHHKUM IIJIAMEHEM TOPENKH (IJIEKTPOTUTUTKOMN ).

[TocnenoBaTenbHO MEHsII TPUEMHUKH, COOMPAIOT TpU (pakivM, KUIISIIHE B
CIEAYIOIINX, MPUMEPHO PABHBIX, TEMIIEPATYPHBIX HHTEpBAIaX:
| — 1m0 95°C, Il — o1 95 no 110°C, Il — ot 110 no 125°C. Korna Temrneparypa mapos




nocturaeT 125°C, mpekpamiaroT MeperoHKy, AalT Koja0e HEMHOTO OCTHITh U OCTaTOK
KUJIKOCTH nepenuBaiot B Kooy IV (ot 125 no 139°C).
Ha kaxmoil konbe OTMEYaroT ypOBEHb JKHUIKOCTH, TOCIE YEerOo B3BEHIMBAIOT
KOJIOBI M 3aIHCHIBAIOT MAcCy KaXKIou (hpaxiuu.
OmnswiT 3. OnpenesieHue TeMnepaTypsbl kKuneHusi no meroay Cusosio6oBa
(Crtoco0 ucmonb3yeTcst I MUKPOCKOITMYECKUX KOJTMYECTB BEIIECTB)
O6opynoBanue: npuOOp JUIsl ONpENEICHUsT TEeMIepaTypbl IUIABJICHUS C
TEPMOMETPOM, IUPOKHHA Kammuisip (muHa 4-5 cM, AuaMeTp 3-4 MM), TOHKHIA KarmAJuIsp
(mmuHa 7-10 cm, guamerp 0,2-0,5 mm).

TemmepaTypy KHIICHHS MajlorTO KOJHYECTBA BEIIECTBA
(0,2-1 M) ymobHO ompexaenate mo meroay CuBonoOosa. s
ATOr0 MCHOJB3YIOT MPHOOpP IS ONPEICICHHS TEMIICPaTyphI
raBiieHus (puc.3).

Xoo pabompwi:
B mmpoxuit kanwiuisip, 3amasHHBIA C OJIHOTO KOHIA,
IIOMEIIAIOT HECKOJBKO KaIleJb KUJIKOCTH M B HETO BCTaBIISIOT

Y3KMU Kanwuap, 3allasHHbBIM ¢ BepxHero KoHua. llupoxwmii

KaMWUISAP TMPUKPEIUISIIOT K TEPMOMETPY PE3WHOBBIM KOJICUKOM
(puc.4). TepmoMeTp C KamWUISIPOM

MOMEmAOT B NpUOOp Ui ompeneneHus F1c-3. Mpuéop ans
onpejenexus

Temneparypbi
Menaenno narpesaror nmpu6op. Ilpu pasnenus

TEMIIEPATypPhI IIJIABJICHUS.

3TOM U3 TOHKOTO Kamwuigipa HAYMHAIOT
BBIJICTISITHCS MYy3bIPhKU BO3AyXa. Korma BeieneHne my3bpbKOB
CTaHOBUTCS OBICTPBIM, HarpeBaHue MpekpamnarT. OueHb BaKHO
He TmeperpeBaTh mpubop, ocobenno 3a 10-15°C  nmo

TEMIIEpaTypbl KUIICHHS BEIIECTBA.

Puc.4. NMpu6op A HaGmonaror 3a  OXJIaXKOAIOIIEHCA  KHAKOCTBIO U

OnpeAeneHna Temnepatypbl gTMeqaroT TEMIEPATypPy, NPU KOTOPOUW IMPOUCXOAUT BHE3AIHOE
KMMEHNA N0 CMBONIOGOBY  yeypamene  BbLAEIEHHA IY3BIPHKOB. DJTa  TeMIEpaTypa
SABJISACTCS TEMIIEPATYPOU KUIICHHUS.

CpaBHUBAIOT TMOIYYEHHBIA JKCIEPUMEHTAIBHBIM PE3yJbTaT C JIMTEPATyPHBIMHU

naHHbIMU (CipaBOYHUK XUMHKA, T.2) U 1e7at0T BBIBOJBI.

OmneiT 4. OnpenesieHne MOKAa3aTes sl NPeJOMIICHUS

O6opynoBaHue: npudop TUISt OTIpeICIICHUS noKaszareJs
IPEIOMJICHUS — PePPAKTOMETp, AUITHIOBBIA 3(up, Bara, CTCKISHHBIC IAJIOYKH,
UCClIelyeMble BEIIeCTBa — all€TOH, 3TAHOJI, ITHJIALIETAT U Ap.



[ToxazaTenp TPEIOMIICHUS OTHOCHTCS K YHCIY BEChbMa BaKHBIX (PH3NYCCKUX
KOHCTAHT, XapaKTEPHBIX IS JAaHHOTO BEIIECTBA MM pacTBOpa. BemudwHa ero 3aBUCUT
oT psima ¢GaKTOPOB: YUCTOTHI BEIIECTBA, TEMIEPATYPHI, JJIUHBI BOJHBI MPOXOSIICTO
CBeTa M OT KOHIIGHTpaluu BemiecTBa (sl pacTBopoB). Kak mpaBuio, 3HaueHUE
MOKa3aTels MPEJIOMIICHUS HaXOIIT NP AJIMHE BOJHBI, COOTBETCTBYIOIICH IJTHHE BOJTHBI
)entor MuHuK TtameHd HaTpus (D-muaus ¢ A=589,3 uM). [ KUJKUX OpraHMYECKUX
BCIIECTB MTOKa3aTellb MPEIOMIICHUS U3MEHAETCS B mipeaenax ot 1,3 go 1,8.

OnpeneneHyue  IMOKa3aTelsl  MPEIOMJICHHS — OCYIIECTBISIOT C  ITOMOIIBIO
pedpakToMeTpoB. B OTeUeCTBEHHOH MpPAKTUKE HIUPOKO HCIIONB3YeTCs pedpakToMeTp
NPD-22.

Korma iiyd MOHOXpOMAaTHYECKOTO CBETa MIEPEXOJUT U3 OJHON CPEelIbl B JIPYTYIO,
CKOpPOCTh ero wu3MeHsercs. Ha rpanune paszgena cpem H3MEHSETCS TakkKe €ro
HampaBjeHUuE (eCau Jyd TMPOXOAUT TpaHUIly pas3deina He MepHeHIUKYISIPHO).
[Tokazarenp mpeaoMIICHHUS N TIPEACTaBIsAeT COOOM OTHOIICHHE CKOPOCTEH CBETa B JIBYX
cpenax (0OBIYHO BO3AYX M HUCCIEAyeMas )KUJIKOCTB).

3anuch 3HAYCHUS TTOKa3aTessl IMPEJIOMIICHHS COMPOBOXKIAIOT YKa3aHUEM JIJTMHBI

BOJHBI (MMOACTPOYHBIA HMHJIEKC) M TEeMIEpaTypbl (HAACTPOUYHBIM HMHJEKC), HApUMEp
n20
D . TMoseiuenne Temmeparypsl Ha 1°C, Kak HpaBUIIO, NMPUBOAUT K YMEHBIICHHIO

BeJIMUMHBI mokazatesns npenomiienuss Ha 0,0005 1 Ha0O0pOT. DTUM MPABUIOM MOKHO
MOJIb30BaThCAd MpPU HEOOXOJUMOCTH CONOCTaBICHUS peE3yJibTaTa H3MEPEHUs Co
CIIPABOYHBIMU JAHHBIMH, €CIM W3MEPEHUS BBINOJHEHBI NPU Pa3HbIX TEMIIEpaTypax.
[Toka3zarenb npenomMiIeHUs ONPENENSIOT ¢ TOYHOCTHIO 10 0,0001.

Omnpenenenue mnokasaTess MPEJIOMIICHUS TPOU3BOIAUTCS Uil UACHTHU(PUKALUU
BelIeCTB (TJIaBHBIM 00pa3oM KHUJAKHX), JJIsI YCTAHOBJIGHUS UX YHUCTOTHI, MJif
omnpeneneHns KOHLUEHTpaluu pPAacTBOPOB. 3HAUYEHHE T[OKa3aTeas MPeIOMIICHUS
UCIIONBb3YeTCsl JUISl  HaXOXACHWS BEJIMYMHBI MOJEKyJsipHOH pedpakuuun  MRp,
SABJISIOLIENCS BAXKHOW XapaKTEPUCTUKOM BEIIECTBA!

-1 M
D nziz2 p
rae M — MoJekyJspHas Macca; p — IUIOTHOCTb.

MR
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Ilpumep 2

KapOonuibHbIe coeIlMHEeHUA
|. Tlomyuenue

OnpiT 1. O0pa3oBaHue aneTajabaerua Npu OKUCJICHUH CIMPTA
Marepuabl: STUIOBBIM CUPT, OUXpoMaT Kajius (B MOPOIIIKE).

B npobupky c¢ orBomHOM TpyOkoW BchimaroT 0,5 r Omxpomara Kajius, a 3aTeM
MPWIMBAIOT 2 MJI pa30aBJIEHHOIN CEPHON KUCIOTHI M 2 MII CIUPTA U CMECH BCTPSXHUBAIOT.
Haburonaercst pa3orpeBaHne U U3MEHEHUE OKPACKU CMECH.

3aKperuUIsoT NPOOUPKY HAKIOHHO B JIAIIKE IUTATHBA U MPUCOSAUHSIIOT OTBOJHYIO
TPyOKy, KOHEI] KOTOpOH MOIpyKaroT MOYTH 10 JIHA BTOPOW HPOOMPKHU IMPHUEMHHKA,
cozepxkalle 2 Mil X0JI0JHOM BOAbl. [[pUEMHUK NMOMEMAIOT B CTAKaHYMK C XOJOIHOMN
BoA0H. OCTOPOKHO HArpeBarOT CMECh IUIAMEHEM TOPEJKHU, PETYIUpPYsS PaBHOMEPHOE
KUIIEHUEe cMmecu, u3beras nepedbpoca. B Teuenue 2-3 MHH 00BEM KUAKOCTH B
MIPUEMHUKE YBEJIMYMBAETCS IMOYTH BJIBOE, IOCJE YEro MPEKpalaloT HarpeBaHHe M
pazouparoT mpuodop.

OTroH B NpUEMHUKE UMEET PE3KUI 3alax ameTaipIeruaa. PacTBop ucCnoyb3yroT
JUTSI IOCTIEAYIOIINX OIBITOB.

OmnpiT 2. O0pa3oBaHue AJIbJAETrHI0B U3 CHUPTOB MPH OTIIENJEHUN BOAOPOIA
Marepuanbl: STWUIOBBIA CIHUPT, MEAb MeTainyeckas (B BUIE TOHKOH
MIPOBOJIOYHOM CETKH).

K 006b1yHOM npobupke moaduparoT KOPKOBYIO MPOOKY. 3aTeM MOJIOCKY TOHKOU
MEJITHOM CETKH CBOPAYMBAIOT B IUIOTHBIN ITUIUHIP JUIMHOU 4-5 ¢M, CBOOOHO BXOISIIIHMA
B Ty K€ MPOOUPKY, HO 3aMOJHSIONIUNA BECh €€ MMPOCBET.

[Tomemaror B cyxyro mpoOUpKy 3 MIJI UCCIEAYEMOTO CIUPTa M 2 MJI BOJABL. 3aTeM
CHUJIbHO HAaKaJIMBAIOT CBEPHYTYIO CETKY, JEp)Ka €€ TUTECIbHBIMHU IIUMIAMHU B TIJIAMECHU
TOPEJIKH, TIPU ITOM MeJb YepHeeT. BrICTpO BKIIaABIBAIOT TOPSIYYIO CETKY B TPOOUPKY CO
CIIUPTOM M TOTYAC K€ HEIUIOTHO 3aKphIBAlOT MpoOUpKY mpoOkoit. Crnupt OypHO
BCKHUIIAET, TIOSIBJIICTCS XapaKTEPHBIM 3amax ajipJerujia, a MeJHas CeTKa CTaHOBUTCS
SAPKO-KPACHOM.

Korma OypHoe kumeHwe crnupTa MPEKPATUTCS, BCTABJSIIOT NMPOOKY IUIOTHEE U
OXJIQXK/IAIOT MPOOMPKY B CTAaKaHE C XOJOJHOW BOJOW. 3aTeéM BBIHUMAIOT TMPOOKY,
NEepEeIuBaIOT XKUAKOCTh B JPYTyI0 MPOOUPKY M TO0ABISIOT K HEM MPUMEPHO PaBHbBIN
00bEeM BOJIbI, KOTOPOI MpEIBAPUTEIIBHO OIOJACKUBAIOT CBEPHYTYIO CETKY B IEPBOM
nmpoOupKe.



[TonyyaroT BOJHO-CIIUPTOBOM pPAcTBOp areTaibieruaa (U3 ATUIOBOTO CIHPTA),
KOTOPBIM JTa€T BCE XapaKTEpHBIE NI albAeruj0B peakiuu. [[puMeHss Takol pacTBOp
JUIS TIOCTEAYIOIIUX ONBITOB, IOJIE3HO B TNapajUIeNbHBIX Ipodax yOeauThbCs, 4YTO
WCXOJHBIA COUPT HE AT 3TUX PEAKIIUH.

OmneiT 3. O0pa3oBaHue aleTOHA
Matepuansl: anerat kanplus (0€3BOJHBIN, B IOPOLIKE).

Jist momyyeHus 0€3BOJIHOTO aleTaTa Kajblusl KPUCTAUIMYECKYIO COJTb
(CH3CO0),Ca-2H,0 obe3BoxuBatot HarpeBanuem a0 120-130°C, mocne vero
M3MENbYALOT.

OnbIT cjieayeT NPOBOAUTH B BHITSKHOM mIKagdy!

B npobupky mnomemarT 4-5T Ccyxoro aimerara Kajdblus, MPUCOEIUHSIOT
OTBOJIHYIO TPYOKY M YKPEIUISIOT MPOOUPKY B JIAlKE MITATHUBA MOYTH FOPU30HTAIbHO
Tak, 4TOOBI JHO MPOOMPKU OBLIO HECKOJBKO BHINIE, YeM €€ oTBepcTue. Jlerkum
MOCTYKMBAaHUEM JOCTHTalOT OO0pa3oBaHUsl KaHalla HaJ CJIOEM COJM B TPOOHUpKE.
OTBOAHYIO TPYOKY MOTPY>KAIOT MOYTH JIO THA B IPOOUPKY-TIPUEMHHK C 2 MJT XOJIOTHOM
BOJIbI, IOMEIICHHYIO B CTAKAHYUK C BOJOM.

[IpoOupky ¢ ameraTomM KajblMs HarpeBalOT IUIAMEHEM TOpPEIKH CHadaja
OCTOPOKHO, 3aT€M CHJIbHEE M, HAKOHEL, 10 KpPacHOro KaJIeHUs; COJIb MpPU 3TOM
YaCTUYHO OOYIJIMBaeTCs U yepHeeT. JIeTyure npoayKThl pa3IoKEeHUs COJIM EPEXOAAT B
NPUEMHUK W TIEPBOHAYAJIBHBIM OOBEM >KUIKOCTH B HEM YBEIUYMBACTCS MPUMEPHO
BJIBOE, TOCTIE YETO MPEKPAIAl0T HarpeBaHUe U Cpaszy ke pazouparoT npudop.

OTroH uMeeT pPe3KHil 3amax, *KeATYI0 OKPacKy W JIaeT JJisl alleTOHA XapaKTEePHYIO
1oA0(OPMHYIO peakiuio (CM. OmbIThI). ECiu OTrOH MyTHBIN (OT YaCTUYEK CMOJHUCTHIX
npumecei), To QUIBTPYIOT Yepe3 MaleHbKUM CKIaayaThlil GUiIbTp, MpPEABAPUTEILHO
CMOYEHHEIN BOJOM.

[locne mMOMHOrO OCTBHIBAHMS PEAKIIMOHHOM NPOOUPKU K €€ COAEPKUMOMY
n00aBIA0T 2-3 MJI  pa30aBICHHOM COJSHOW KHCIOTHI. HalGmromaercss oOwmIIbHOE
Beiienienne okcuaa yriepoaa (Il). [lpu mogkucieHnn MCXOIHOTO areTaTa KajabIlus ras
HE BBIJICTISICTCS.

Il. CBoiicTBa

Omnpit 4. [TosryyeHHe OKCMMA alleTOHA
Marepuanbl: arneToH (YUCTHIN), THUIPOKCUIAMHHA THAPOXJIOPHI, KapOoHAT
HaTpus (0€3BOIHBIN, B TIOPOIIIKE).

B mmpokyro npoOupky HanuBarOT 7 MJI BOJAbl M pPAcTBOPSIOT B HeEHd 2T
COJISHOKHCIIOTO THUAPOKCHIAaMHHA U 1,5 T O€3BOJHOM COAbI, NMPU 3TOM BBIAEISAETCS
MHOTO yIrJeKucynoro rasa. [lodydeHHBI pacTBOp XOpOIIO OXJIAXKAAT (JIydlle B
JIESIHOM BOJIE) M IIPU BCTPSIXMBaHUU J0OABISIOT K HeMy 1,5 mut anerona. Habmonaercs



pa3orpeBaHue CMECH M CHOBAa OOMJIBHOE BBIJCNIEHHE IMy3BIPHKOB YTJIEKHCIIOrO T'a3a;
OJHOBPEMEHHO M3 PAacTBOpa BBINAJNAIOT JIETKHE Oelble KPHCTaIbl OKCMMa alleToHa,
UMeroIue cBoeoOpasnble 3amax. CMech OXJIaXIaloT eIle HECKOIbKO MUHYT, ITOCIIE Yero
OTCaChIBAIOT M OTXKUMAIOT KPHUCTAUIbl B MAJCHBKOW BOPOHKE C BKIIAJBIIIEM,
OPOMBIBAIOT MX 2-3 KaljIIMH XOJIONHOTO CHHUPTa W CyIIaT MEXAYy JUCTaMH
GunbpTpOBaNIbHOM OyMmaru.

OnbiT 5. B3anmMoaelcTBHE allETOHA € CYJIb(UTOM HATPHS
Marepuansl: anetroH (YUCTHIN), CyabDUT HATpus (CyXoe BEIIeCTBO), CEpHas
kuciora (0,1-0,2 H), pacTBOp deHondTaneuHa.

0,1 r TBepmoro cynbhuTa HaATPUSI PACTBOPUTH B MUHUMAIBHOM KOJIMYECTBE BOIBI
U 100aBuTh | Karo pactBopa ¢eHonpTanenHa; eciau MOSBISETCS PO30Basi OKpacka, TO
€€ YHHMYTOXKAIOT, OCTOPOXXHO J100aBlisie HECKOJbKO Kamenab (0e3 Hu30bITKA)
pa30aBIEHHOMN KUCIIOTHI.

B apyryto npobGupky mnomemaroT 1w Boasl M| Karuiio  pacTBopa
denondranenna. 3aremM BHOCIT B 00€ npoOupku 1o 1-2 xarau aretona. THTeHCuBHOE
MMOKpPACHEHHUE KUJIKOCTH, T.€. TIOSIBJICHUE THAPOKCHUIBLHBIX HOHOB, HAOIIOAACTCS JIUIIIH B
cMecH, coaiepkanieit Cyab(QUT HaTpus.

OmnpiT 6. B3anMoaeiicTBue 0eH30iiHOT0 ajbaeruaa co IeJ04Ybi0 (peakuus
Kannnnapo-Tumenko)

Marepuainbl: O€H30WHBIM aNbACTHA, THIAPOKCHUJ Kaiaus (CBEKEIPHUTOTOBICHHBIN
10%-HbI# CIUPTOBON PACTBOP), AUXPOMAT KaJIHsI B IIOPOIIIKE.

JUisi TpUTOTOBJIEHUS CHOUPTOBOIO pPAacTBOpa IWIEJNIOYM CMEMIMBAKOT | Ml
KOHLIGHTPUPOBAHHOTO pAacTBOpa THAPOKCHIA Kaimus ¢ 4 MJI 3TWIOBOTO CHHUPTa
(pextudukara).

A. K 1 mn Oenzanpieruja n00aBISIIOT MPU BCTPSAXUBAHUU S MJI CIIUPTOBOTO
pactBopa wmienoyn. Cmech pasorpeBaercss W OBICTPO 3aTBepAeBaeT (BbLACIAETCS
OOJIBITIIOE KOJMYECTBO KPUCTAIIIOB OCH30MHOKHUCIOTO Kayusi). Kpucramibl oTcachlBalOT
B BOPOHKE CO CTEKJISIHHBIM BKJIAJBIIIEM, OTKMMAIOT, MEPEHOCAT B MPOOUPKY U
npuiauBaroT 4-5 Mi1 BoJbI. [Ipu BCTpsIXMBaHUU KPUCTAILIBI IOJIHOCTBIO pacTBOpsitoTCs. K
pacTtBopy 100aBstOT 1 M pa30aBiICHHON COJSIHOW KHCIOTBI; 00pa3yeTcs OcCaJaoK
OEH30ITHOM KUCIIOTHI.

b. ®unbTpar, MONy4YEHHBIM MNpPU OTIEICHUU KPUCTAIIOB OEH30HHOKHUCIOTO
Kallvs, TEpPEeNINBAOT B MPOOWPKY W HArpeBalOT HA KHWILIIMIEH BOJSHOW OaHEe 10
ucrapeHus OOJBITEH YacTu CIUpTAa.

K wactu ocrtaTka, UMEIOIIETO 3amax OCH3WJIOBOI'O CIHMPTAa, JA00aBISIOT 1-2 M
BOJIbI, HEMHOTO JUXpoMara Kajusg U 1 MJI KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI.
CMech HarpeBalOT M OTMEYAIOT TOSABJICHHE XapaKTEpPHOI'O 3amaxa HCXOJHOTrO
anpaeruga. K ocraBmieiicss yacth OEH3UJIOBOrO CHUPTA OCTOPOXKHO, IO KaruisiM,



N00aBIAIOT 2 MJI KOHILIGHTPUPOBAaHHOM CEpHOM KHCJIOTHI M HArpeBalOT CMECh.
HabGnrogaercst xapaktepHoe 111 OEH3UII0OBOTO CIIMPTa OCMOJICHHUE.

I11. KauecTBeHHBIEC peakuu

OnbiT 7. BoccraHoB/IeHHE aJberHIAMHU CcOelMHEeHHH cepedpa (mpoda
Tosienca)

Martepuanbl: popManbAeTul, aueTanbIerul (MOJIyYeHHBIN B OMbITE 2), pacTBOP
HUTparta cepedpa, pacTBOp aMMHUakKa, pa30aBIIeHHbIN BOJAHBIA PACTBOP IIEIOYH.

[IpenBapuTebHO TOTOBAT aMMHUAYHBI pacTBOp OKcHaa cepedpa, H00aBisas K
4-5 M5l pacTBOpa HUTpaTa cepeOpa pa30aBlICHHBIM BOAHBIM aMMHAK IO KaIlisiM 10
pacTBOpPEHHS MEPBOHAYATIHLHO 00Pa3yIoIIEeToCs 0CaaKa.

PactBop anpiermaa HamuBaroT (Mo 1 mi1) B ABE NPOOMPKM M TOOABISIIOT B
KOKIYI0 TPOOMPKY MO | M CBEKENMPUTOTOBICHHOTO aMMHAYHOTO pacTBOpa OKCHA
cepebpa. B onHy u3 mpoOupok A00aBisioT eme 2-3 Kamid pa30aBiIeHHOTO pacTBOpa
menouu. BeTpsaxHyB npoOupKy, CTaBsT WX B ILITAaTHUB.

OTtmeuaroTr, B Kakoil mpoOupke n3MeHeHue Habmogaercsa panplie. Eciu cepedpo
HE BBIJCNSETCS, TO HArPEBAIOT MPOOUPKH C KUIKOCTHIO HECKOJIBPKO MUHYT Ha BOJSHOM
Oaune no 50-60°C.

YToOBbl MONYYUTh OCANOK cepedpa B BHUJE 3E€PKATBHOIO CJIOS Ha CTEHKAxX
NpOOUpKH, Tepe] MPOBEICHHEM OMNbITa CIEAYeT TIIATEIbHO BBIMBITH MPOOUPKY
rOpsiYUM PacTBOPOM IIEJIOUU U 3aTEM OIOJIOCHYTh AUCTUIUIMPOBAHHOMN BOJIOM.

[lo oxoHuaHuu pabOTHl C aMMHAYHBIM PacTBOPOM OKHCH cepedpa HEeoOXOAMMO
Cpa3y K€ BBIMBITH IOCY]ly, HAXOJUBILYIOCS B pabore, a 00pa3oBaBLIMECS OCATKU U
HaJIEThl HA CTEHKAX PACTBOPUTH B pa30aBIE€HHON a30THOW KUCIIOTE.

OmneiT 8. BoccTaHoB/IeHHE AJIbETHIAMHU COeIMHEHUI IBYXBAJIEHTHO MeaH
Marepuainsl: popmanbaeru, aueraibaeruy (MoJy4eHHbId B onbITe 2), cyiabdar
menu (1), pazbaBneHHBIN BOAHBIM PACTBOP IIEIOUH.

K 1 Mn uccnenyemoro anpaeruaa ao6asisior 0,5 Mi pazbaBiIeHHOTO pacTBopa
MIeJIOYM W 3aTeM M0 KarulsiM pacTBOp cyibdara meau 10 oOpa3oBaHUS OCaJKa.
[TonydeHHYIO cMeCh HarpeBaroT J0 Hadajia KUIEHUs, TIPU 3TOM OCaJI0K U3MEHSET CBOIO
OKpAaCKYy.

OnwiT 9. Peakuus ajbaerunioB ¢ peakTuBoM MejuHra
Marepuanbl: GpopMambAeTHl, aeTanbAeTu]l (MIOJTYyYEeHHBIN B OMBITE 2), pacTBOP
cynbdara meau(ll), menouHoit pacTBOp CErHETOBOM COJIH.

ANBJIETUIBI  KUPHOTO psZla BOCCTAHABJIMBAIOT JIBYXBAJICHTHYIO MeEIb B
OJIHOBaJICHTHYI0. B KayecTBe peakTWBa, COJEPXKAIIETO0 HMOHBI MEAHW, MPUMEHSIOT
peaktuB @DenunHra. PeaktuB @enuHra roToBSAT Mepel yHoTpeOJeHHEM, CMENIBas



pacTBop cyib(dara MeIM U IMIETOYHOW PACTBOP CETrHETOBOM COMM (KaJMEBO-HATpUEBAS
COJIb BUHHOM KHUCJIOTHI).

B npobupke rotosat peaktuB denuHra, cauBas 1Mo 1 MJI UCXOJHBIX PacTBOPOB
(pactBOp cynb(ara mMenum M IMIEJIOYHOM PACTBOP CETHETOBOW COJIM), M TPHOABIISIOT
HECKOJIBKO Karesib pacTBOpa MCCIEAYEMOro BenecTBa. BepxHIO 4acTh CONEPKUMOTO
MpOOMPKHA HArpeBalOT B TUIAMEHH TOPEJKH 10 Hadajlla KUTIEHWS ¥ HaOIIOMaroT
nosiBiieHne ocajaka okcuaa meau (1).

[TapaniaenbHO MPOBOJAT PEAKIMIO C OCH3AIBJECTUIOM, OTMEYAIOT OTJIWYHUS OT
anudaTUIEeCKUX albJACTHJIOB.

Oneir 10. Peaknusi aabaerunioB ¢ GyKCHHCEPHUCTOH KHUCJIOTOH (peakuus
Mugpa)

Marepuanel: aneTroH, aunetanpaeru] (MoJydeHHbIH B omblTax 1,  2),
(dopmanpaerua, pacTBop (PyKCHHCEPHUCTON KUCTIOTHI.

OYKCUHCEPHUCTYIO KHUCJIOTY TOTOBAT, mpomyckas okcupg cepbl (IV) uepes
0,1%-nbr1i1 pacTBOp dyKCHHA 10 00ECIIBEUHBAHUS.

K 1 ma mpo3padyHoro OecUBETHOrO pacTBopa (PYKCHHCEPHUCTOW KHCIOTHI
T00aBISIIOT HECKOJIbKO Kalleldh BOJHOTO pacTBOpa HCCleayeMoro anpaerunaa. Yepes
HEKOTOPOE BpeMs TOSBIAETCS OKpacka, OTMEYAIOT €€ OTTEHOK. 3aTeM B MPOOUPKY
n06aBsitoT 0,5 M KOHLEHTPUPOBAHHOM COJIIHOW (WM pa30aBJICHHON CEpHOM)
KHCJIOTBI U CHOBA OTMEYAIOT U3MEHEHHUS OKpacKu — cpasy win yepe3 5-10 MuHyT.

OneiT 11. O0pa3oBanue itonogopma U3 aabAerui0B U KETOHOB
Marepuainsl: alleToH, aueranbAeru]l (Moxy4yeHHbI B onbiTax 1, 2), pacTBop oaa
B MOUJE KNS, pACTBOP TMAPOKCUIA HATPUSL.

[Tonyyenue Homodopma BO3ZMOXKHO M3 albJETMIOB M KETOHOB, B MOJIEKYJIax
KoTopeIx coaepxkutcs rpymnmna CH;—CO—. BenmencTBue HUYTOXKHOW PaCTBOPUMOCTH
nonodopma B BOAE 3Ta peakiys OYEHb YYBCTBUTEIbHA W TIO3BOJISIET, HAMPUMED,
00HapyXuTh conepkanue B Bojae 0,04% areroHa.

Ota peakiusi B KIMHUYECKUX JabopaTopusix HaszbiBaeTcs npoboi JlubGena wu
IPUMEHSETCS AJI1 OTKPBITHSI alleTOHA B MOYE.

BmecTo pacTBOpOB albIETHIOB U alleTOHA, MOTYYCHHBIX B MPEABIAYIINX OMBITAX,
MO>KHO MIPUMEHSIThH PAaCTBOPHI 1-2 Karellb YUCTHIX BEIIECTB - alleTOHA, alleTalbIeTH/a, a
Takke popmanuna - B 1-2 MJ1 BOJIBI.

B nmpobupky momemniaroT 1 kamio pacTBopa ioja B HOIUIAE Kadus U JOOABISIIOT
moutu a0 obecrBeunBanus mo kKarmsaMm 10%-weld pacTtBOop ruapokcuna Hatpus. K
00ecIBEYEHHOMY pacTBOpY n00aBistoT 1 Kamimo KapOOHWIBHOTO coenuHeHus. B
HEKOTOPBIX pPAcTBOpax HEMEIJIEHHO W 0e3 HarpeBaHus (WIM OT TEIUIOTHl PYK)
o0Opa3yeTcst ITMMOHHO-XENThIH 0CaI0K HOA0(POpMa C XapaKTEPHBIM 3aMaXOM.



Omnpbit 12. Peakuus ajbAaerna0B U KETOHOB ¢ HUTPONPYCCHIOM HATPUS
Marepuanbl: aleToH, aleTaablAeru]l, BOAHBIA PacTBOP HUTPOIPYCCHAA HATPUS,
pPacTBOP TUAPOKCH]IA HATPUS, JIeJiHAs YKCYCHAsl KUCIIOTa.

Peaxrust HocuT HazBaHue poOkI Jlerans u MpUMEHSETCS] B KITHHUIECKUX
nabopaTopusx HapsAy ¢ HomohopMHOA MPoOOH AJIT OTKPBITHSI AllETOHA B MOYE.

B npucyrcrBun nutponpyccuna Harpus Naz[Fe(CN)sNO] ampaeruasl 1 KETOHBI,
COJiepKalie B MOJICKYJC aKTUBHYIO METHUJICHOBYIO TpYIIy, NIalOT COCIUHCHHS,
OKpaIlleHHBIE YaIlle BCETO B KPACHO-(PHUOIETOBBIN IIBET.

B nipoOupky HamuBaroT 1 M1 Boabl B 2-3 Karlid HCCIEAYEMOTO BEIECTBA, 3aTeM
n06aBisitoT 1 M1 5%-HOTO BOAHOTO pacTBOpa HUTPONPYCCHAA HATPUS U HECKOJIBKO
kanenb 30%-Horo pacTBopa THAPOKCHAA HaTpus. Uepe3 HEMpOIOIKUTEIHHOE BpeMs,
MOCJIC BO3HUKHOBEHHS JIETKOTO OKpaIllMBaHUsSA, AO00aBISAIOT 1-2 Kamu JIeasHOu
YKCYCHOM KuCHOTBl. KpacHas WM CHHSS OKpacka yKas3blBaeT HA MPUCYTCTBUE
METHJIKETOHA WJTH aJIbJICTH/IA.

Jlureparypa:

1. HekpacoB B.B. PykoBoACTBO K MaJIOMy MPaKTUKYMY 110 OPraHUYECKOW XHUMHH. -
M.: Xumus, 1975. - C.108-123.

2. Ilpaktukym mo opranmdeckoi xumuu. CUHTE3 U UACHTU(DUKAINS OpraHUIECKIX
coequnenwuii / [Toxa. pen. O.®.I'mu30ypra. - M.: Beicmr. mik., 1989. — C.258-261.

3. PykoBO/ACTBO K JIaOOpAaTOPHBIM 3aHATHSAM IO opraHuueckoi xwmmuu / [Tom pen.
H.A.TrokaBkusoii. — M.: [Ipoda, 2003. — C.268-272.



6.

IIpunoxenue 2

OuneHoYHbIe MaTepHAJIbI /IS IPOBeeHUs TeKyIeil M MPOMEeKYTOYHOM aTTecTalun

Texymii KOHTPOJIb YCIIEBAEMOCTH

4 cemecTp
1 moayab

KonrpouabHasi padora Nel
«HomeHk1aTypa U H30MepHUsl OPraHMYeCKHUX COCAMHEHU»
Ilpumep

Hamummre ctpykTypHBbIe (OpMYNBl CIEIYIONIUX COSAUHEHUN W HA30BUTE HX IIO
palrOHAIbHOM HOMEHKJIAType:

a) 4-0yTHIT-4-N30TPONTMIT eI TeH-2-UH-D;

6) 3,4-mumeTn-5-heHnamneHTeH-1.

Hanumure cTpykTypHble GOpMYbl CIEAYIONUX COSIUHEHUNW M HA30BUTE HMX TIO
nomenkiatype lUPAC:

a) U30IPONMIIHEONICHTUII-Mpem-TIeHTUIIMETaH;

6) 6Mop-0yTUIIHEOTIEHTHIIITUITUACHMETaH.

HazoBute COCIUHCHU:

CH,§ CHy
a) CICH;-CHBr—C—OH a) CHy CH=C—CH-C_
CH, CH-CH; H

CH,

a) Ins coenuHenus a u3 3agaHus 3 coctaBbTe (HOPMYJIBI IHAHTUOMEPOB, HA30BUTE
ux 1o R,S-HoMeHKkaType.
0) s coenuHeHus 6 U3 3aaHusl 3 cocTaBbTe (DOPMYIIBI TPEX CTPYKTYPHBIX
M30MepoB, Ha30BUTE uX 1o HomeHkiarype lUPAC.
B) HazoBuTte coenHeHne ¢ y4eToM ero KOH(QUrypauuu:
CHC  CHAH,
C=cC

/ \
HOH,C CH,

KakoBo BnMsiHHME 3aMecTUTENEH Ha pachpeeseHrue 3JICKTPOHHOW IUIOTHOCTU B
YTJIEBOJIOPOTHOM paJIUKaje CICAYIOMMNX COSTUHECHUIM:

a) HC=C—CH=CH-NH, 6) CH;CH:CH—CHZ—Ci/
H
[Tokaxxnute cCMENIEHUE AIEKTPOHHOM TNIOTHOCTH C HOMOIIBIO CTPENOK.
B conpspkeHHBIX CHCTEMax MOKaKUTE PpaClpeeNIeHUe SJIEKTPOHHOW IJIOTHOCTH
HAa0OpPOM PE30HAHCHBIX CTPYKTYD.
OueHnTe XapakTep 3aMeCTUTENS (3JIEKTPOHOIOHOP, AIEKTPOHO-AKIIETITOP)

Pacnionoxure HaCTHUIbI B IOPAAKEC YMCHBIICHHUA UX CTaOMIBLHOCTH:



<C:>>—CH2—6H2 CH; CH—CH; CH, <C:>>—6H—CHZ—CH3

JlaitTe 0OBSICHEHUS.

3amaHus I KOHTPOJIS 10 TeMe
«ITosryyeHue ¥ CBOMCTBA AJTKAHOB, aJIKEHOB, AJIKAaIMEHOB, ATKUHOB»
Ilpumep

1. TlomyuuTe amKeHBI U3 CICAYIONNX COSAMHCHUN:
a) 2-6pomOyTaH
0) OyTuH-2
B) 2-MeTui-1-3tunmnponmwicyiabdar
r) 2,5-TUMEeTHUIIHKIOT €KCAHO
Harmmmuite ypaBHEHHSI peaKIiil M YKOKATE UX YCIOBUS.

2. Hammmmre ypaBHEHUS peakIuii yKa3aHHBIX HIDKE IMPOIIECCOB IS 2-METHIIPOTICHA:
a) OKHCJICHHE KHCJIBIM PAaCTBOPOM TIEpMaHTaHATa KaJIHS
0) XJIOpUpOBAHKUE B BOJTHOM PacTBOPE
B) SIIOKCUUPOBAHHE
r) ruapodpoMupoBanue B HenossipHoM pactBoputeiie (CCly)
1) B3aUMOJICHCTBUE C OPOMCYKIIMHUMHUJIOM
€) 030HUPOBAHUE U JaJIbHENIIIee BOCCTAHOBUTEIBHOE PACIICIUICHUE TTPOTYKTa
030HUPOBAHUS
) TIOJTMMEPHU3aIUs
3) rUuApaTanus
VYKaxkuTe yCIOBUSI pEaKIIHii, TIe 3TO HEOOX0IMMO, M HA30BUTE MPOIYKTHI.

3. Coenunenune CsHip mpu KaTaauTUUYECKOM THAPUPOBAHUMU OOpa3zyeT 2-MeTUIOYyTaH.
Ecniu ke Ha UCXOJHOE COEAUMHEHHE MOACHCTBOBATH OpOMOBOJIOPOAOM B
MIPUCYTCTBUM IEPEKUCU U 3aTEM IOJIYYECHHBIM NPOAYKT HATPETh C METALIMYECKUM
HaTpueMm, TO oOpazyercs 2,7-muMmeTuinokTaH. OmnpenenuTe CTPOEHUE COCTUHECHUS
CsHi1o m HanmmmTe yKa3aHHbBIE PEAKIIVY.

4. Hamummre MexaHU3M peakuud OdIKTPOQUIBHOTO TPUCOETUHEHUs Opoma K
2-MeTunoyTeHy-2.

5. Peaknum M.U. KonoBanoBa, M.I". KyuepoBa, C.B.JlebeneBa, M./I. JIrBOBa,
E.E. Baruepa, A.M. 3aiineBa, A.E. ®aBopckoro u Jp. B XUMHUHU YIJIEBOAOPOIOB.
Poab pycCKHUX XMMUKOB B Pa3BUTUH OPTaHUUECKON XUMUMU.

MoayJsb 1, pyOeKHbIH KOHTPOJIb
Ilpumep

YACTD A. TecToBsle 33J1aHUSI C BLIODOPOM OJIHOTO MTPABUIILHOTO OTBETA




IIpu evinonnenuu 3a0anuti 5moti yacmu 8 danke omeaemos Nel noo Homepom
gvinonnsemo2o Bamwu 3aoanus (A1-A8) nocmasvme yugpy, komopas coomeemcmeayem
HOMepYy 8bIOPAHHO20 8AMU OMBEMA.

Al. Coennnenue CH,
Ha3bIBAETCS CHy CH-CH-CH=CH-CH,
1) 3-metun-2-stunrexcen-4 CHs
2) 3,4-1UMETHIITCITEH-5
3) 4,5-mumMeTunrenTeH-2
4) 4-mMeTna-5-3TUITreKCeH-2

A2. IIpouecc ®@umepa-Tporina oTpaxxkaeT cxema
1) nC + (net)H, 0 ¢y

2) nCO + (2n+1)H, —C > C H, , + nH,0

Pd

3) CnHZn * HZ p, to

CnH2n+2

r,0

C 3
4) CnH2n+2 CnHZn + HZ

A3. JlekapOokcuiupoBaHueM 3-MeTUI0yTaHOaTa HATPHSI MOXKHO MOJTYYHUTh
1) 2-meTunOyTaH
2) 2-MEeTHUJINPOIICH
3) 2,5-gumeTnnrekcan
4) 2-MeTHIIpOoTaH

A4. Coequaenusamu X1 U Xz B CXEME MPEBPALLICHUN
CH;C=CH, _+HBr _ + Na
! o, . %
CH, e
ABIISIIOTCSI COOTBETCTBEHHO
1) 2-6pom-2-MeTHINPOIIaH ¥ OKTaH
2) 1-0poM -2-MeTHIINPOIIaH | 2,5-TMMETHITeKCaH
3) 2-0poM-2-meTrimpornaH u 2,2,3,3-reTpaMeTHIOyTaH
4) 1-6poM-2-MeTHIIIIPOTIaH U OKTaH

AS. CoennnenusiMu X; 1 X, B CXEME NPEBPALECHUN
CHyCH-CHyCH; _+Br, KoM

CH, hv 1 C,H,OH

ABIISIIOTCSI COOTBETCTBEHHO

1) 2-6pomM-2-MeTUIIOyTaH U 2-MeTHIIOyTeH-1
2) 2-0pom -2-MeTUIIOYTaH U 2-MeTHIIOYTEH-2
3) 1-6pom-2-MeTHIIOyTaH U 2-MeTHIOyTeH-1
4) 2-6poM-3-MeTHIIOYTaH U 2-METHIOYTCH-2

A6. Hanbomnee BepOATHBIM UHTEPMEAUATOM B PEAKLUU 3NEKTPOPUIBHOTO
IpUCOEIMHEHN OPOMOBOAOPOIA K 2-MeTUI0yTeHY-1 sBiseTcs



1) CHy CH-CH~CH,
e
2) CHy C—CH; CH,
CH,
3) CHy C—CH; CH,
CH,
4) CHy CH-CH-CH,
CH,
A’l. B pe3ynprare 030HUPOBaHUs NEHTaAUEHA- 1,3 1 mocaeayronero
BOCCTAaHOBUTEIBHOTO PACIIEIUICHUS 030HH 12 00Pa3yIOTCs
1) yKCYCHBI albJeTHl, YIIIEKHUCIIBIHA I'a3 U TIIHOKCAIh
2) yKCyCHasl KUCIIOTa, [IaBeJieBast KUCIIOTa M MypaBbHHAS KHCIIOTA
3) TaHaib, METaHAb U TAHIUAIH
4) oxcup yraepoza (1V), sTananb u 3TaHIHab

A8. Hanbosnee BepOSATHBIM MIPOAYKTOM AIEKTPO(GUIBHOTO THAPOOPOMUPOBAHUS
nzonpena npu t=+80°C sBusieTcs
1) 3-6pom-2-meTnnOyTeH-1
2) 4-6pom-3-metunOyTeH-1
3) 1-6pom-2-MeTHIOyTEeH-2
4) 1-6pom-3-MeTHIOYTeH-2
YACTD B. 3aanus ¢ KpaTKuM OTBETOM

B 3a0anusx B1-B2 na ycmanognenue coomeemcmasus 3anuwume 6 maoiuyy 6yKeul
8bIOpanHbIX Bamu omeemos, a 3amem ROJIYUUBULYIOCS NOCIE008AMENbHOCHb OYKE

nepenecume 8 o1ank omeemos Nel. (Bykevl 6 omeeme mMo2ym no8mopsamscsi)

B1l. YcranoBuTe COOTBETCTBUE MEXY MPEBPAILICHUEM U €70 MEXAHU3MOM.

ITPEBPAIHIEHUE ¢ MEXAHNW3M
1) CH;CH:CHZ + Clz — A) A
500°C E
2) CHyCH=CH, + Cl, ——— E) An
3) CHyCH=CH, + HS — %> B) Ax
HZOZ
4) CHyCH=CH, + HBr —*2*— I') Se
) Sn
E) Sk
B2. YcTaHoBuTE COOTBETCTBHE MEKY MPOIIECCOM M €ro HanOoJiee BEPOSTHBIM
IIPOAYKTOM.
I[TPOLIECC ITPOAYKT
1) cBoOOHOpAIMKaTEHOE OPOMHPOBAHHE TIPOTIAHA A) 2-6pommnporieH
2) cBOOOAHOpAIUKATIEHOE THIPOOPOMUPOBAHHE TIPOTICHA b) 1,2-qubpommpormnan
3) cBoOOAHOpAIMKATIEHOE OpOMUpPOBAaHUE TPOIIEHA B) 1-6pomnponen
4) snexTpoduIbHOE THIPOOPOMUPOBAHHE MTPONICHA I') 3-6pommponen

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

YACTD C. 3amanus ¢ pa3BEpHYTHIM OTBETOM




s 3anucu omeemos K 3a0anuio Smotl Yacmu Ucnoasv3ylime 61ank omeemog Ne2.
3anuwume cuayana Homep 3a0anus, a 3amem nojaHoe peuterue. Omeemol 3anucvléaiime
Yyemko u pazbopuuso.

Cl. HanummTe MeXaHU3M peaKIMK aJUTUIBHOTO XJIOPUPOBaHMs OyTeHa-2.




1.

2.

3.

4.

KonTposabnas padora Ne2
«XUMHYeCKHEe CBOMCTBA ATU(PATHYECKUX YIIEBOAOPOA0B»
Ilpumep
[TonyunTe ankeHbl U3 CAEAYIOMIMNX COSAMHEHUI:
a) 2-MeTWINEHTaHOJI-3
0) 2-meTunOyTan
B) 2,3-nubpomOyTaH
Hanummre ypaBHEHHs peakIuil U YKa)KUTE UX YCIOBUSL.
Hanummre ypaBHEHUS peakinii yKa3aHHbBIX HUKE MPOLIECCOB s 2-MeTUI0yTeHa-2:
a) rujpaTanus
0) ruIpoOpOMUPOBAHKE B IPUCYTCTBUH MEPOKCHIa BOJAOPOAA
B) TUIIOTaJIOT€HUPOBAHKE
r) xjopupoBanue B razoboit paze (T=500°C)
1) OKHCJICHUE HEUTpaAIbHBIM BOJHBIM PACTBOPOM I€pMaHraHaTa Kajaus Ipu
temmneparype 0°C
€) O30HHPOBAHUE U JAJBHENIIEE BOCCTAHOBUTENIBHOE PACILEINIEHNE TPOYKTa
O30HUPOBAHHUS
) THIpOXJIoprpoBanue B HenoyisipHoM pactBoputese (CCly)
3) OKHUCIIEHUE KHUCIIBIM pacTBOPOM IE€pMaHraHaTa Kajius Py HarpeBaHUU.
VYKaxkuTe yCcIOBHsI pEaKIHii, Ii€ 3T0 HEOOX0IMMO, U HA30BUTE MPOIAYKTHI.
Hanummre ypaBHEHUS peakuui CIEAYIONUX IPEBPALICHUN:
a) nponuu-1+ 2Br, ——
6) 6ytmH-2 + H,0 MK
B) GyTur-1 + NaNH, — 2 »
r) atmH + Ag(NH,),OH L
a) 6ytuh-1+ HBr ROOR

e) NeHTuH-2 + H, —Pt »
CI-CH,-CH=CH,

X) nponuH + CH, Mgl
3) nponuH + C,Hgli ——»
n) 6yreH-1-uH-3 + 1monb Br, — >

KOH
k) nponuH + C,H,OH T50°C. 7
IIpuBenure MPUMEPEHI peaKkuuu, Ha3BaHHBIX HMEHaAMU PYCCKUX
XUMHUKOB-OPI'aHUKOB.



KonTposabnas padora Ne3
«XUMHYeCKHEe CBOMCTBA apOMATHYECKUX YIJIEBOJAOPOA0B»
Ilpumep
1. HazoBure coeiMHEHMUS:

Br CH,

s
a) HO,S 6) CH,-C=C-CH B) HchO NH,
Br CH,
CH, HO CH,
O WO WY

2. OCYHICCTBI/ITG IIpCBpalICHUA. HazoBute BCe COCOMHCHUA. Ykaxure YCIIOBHA
pCaKI_[I/Iﬁ N UX THIIBI.

+ BrCH,CH,CH, + 80, + HNO,, 1%
8) CeHsBr —— 1 — > A———>B — >
1)+ 0, +Cl,

O,N-C¢H,-CH,

3. Pacmonoxkure cnemyroomme COEIUHEHUS B TOpsIKe yObIBaHUS  JIETKOCTH
OpOMUPOBAHUS:
a) OpoMOeH30.1; 0) aHUIIKH; B) OEH30I1; T) HUTPOOEH30JI; 1) TOJIYOJI;
¢) OeH30iTHasI KUCIIOTA.
Hanummure ypaBHenus peakiuid. Jlaiite oobsicHenus. J{s O€H30MHOM KUCIOTHI
HAaMUIIUTE MEXaHU3M PEAKIIUU OPOMUPOBAHUSI, O0BICHUTE OPUECHTUPYIOIIEE
NEeNCTBUE KapOOKCUILHOM TPYIIIHI.

4. Ucxons u3 rekcaHa, mojyunuTe dTUI(m-3TUadEeHNIT)KETOH.

5. YuurpiBasg  B3aMMHOE  BJUSHHE  3aMECTUTENed Ha  TEUCHHWE  peaKIui
AEKTPOPUILHOTO 3aMeleHusi, a TakKe OCOOCHHOCTH CTPOCHUS MOJICKYI,
HaIUIIATE YPABHEHUSI XUMUUYECKUX PEAKIINN:

a) MOHOOPOMHUPOBAHUS N-METHITPUPEHUIIMETAHA;
0) HUTpOBaHUS J-aMUHOHA(TAINHA;
B) OpOMUPOBaHUS aHTpALICHA.



KonTpoabnasi pabora Ned
«XuMHUYecKHe CBOICTBA rajioreHNnpou3BOIHbBIX YIJI€BOA0OPOA0B»
Ilpumep
1. Hanummre ypaBHEeHHs peakuuii 2-OpoM-2-MeTUI0yTaHa CcO  CICAYIOIIUMU

peareHTamu:
a) BOJIHBII pacTBOP LLIEJIOYH;
0) STUJIOBBIN CIIUPT;
B) CIUPTOBOM PacTBOP MIEIOYH;
r) MeTaHTHOJ (B mpucyTcTBUU NaOH .4 );
1) HATpUi;
€) IMMETUIIAMUH,;
) alleTaT HaTpus;
3) ATWJIAT HATPUS B ATAHOJIE, t;
W) HUTPUT cepedpa;
K) Metanoi (25°C).
HazoBute oOpasyromuecs npoaykThl. [1o kakoMy pOTeKaroT 3TH peaKiuu?

2. YKaxure, Kakoe U3 COCAUHEHUN — HU300yTUIOPOMUJT WU mpem-OyTunopomMua —
JACT OOJBIHI BBIXO/ MPOAYKTA 3aMEIICHUS B YCIOBUSIX OMMOJICKYJISIPHOU PEaKITHH.
[IpuBenuTe MexaHU3M peakUMM Ha JIIOOOM KOHKpeTHOM mnpumepe. Jlaiite
OOBSICHEHUS.

3. Crnenyronue COCIMHECHHSI PACIIONOXKUTE B TIOPSAJIKE YBEIWUYCHUS PEaKIIMOHHOM
CIIOCOOHOCTH B PEAKITUAX HYKICO(PMIBHOTO 3aMEIICHUS, TPOTEKAIOITUX T0 MOHOMO-
nexyisipuomy mexanusmy: a) CH;CHBrCHs; 6) CH;CH,CH,Br; B) CH,=CH-CH;Br,
r) (CH3)3CBr. laiiTe 00bsCHEHUS.

4. Tlpenckaxkute THaBHBIM TPOIYKT peakmuu 2-OpoMmneHTaHa €O CHUPTOBBIM

PacTBOPOM IIeJI0UM Mpu HarpeBaHuu. [1o kakoMy MeXaHH3My MPOTEKACT PEaKIIHs?
JlatiTe 0OBsICHCHHS.

MoayJib 2, py0eKHbIH KOHTPOJIb
Ilpumep

YACTD A. TecToBble 3aaaHus C BBIOOPOM OJHOTO MTPABUIILHOTO OTBETA

Ilpu svinoanenuu 3a0anuti >moti yacmu 6 damnke omeemos Nel noo Homepom
svinonHaemoco Bamwu 3aoanus (A1-A8) nocmasvme yugpy, komopas coomeemcmeayem
HOMepPY 8blOPAHHO20 8AMU OMEemd.

Al. Coennnenne H,C=C—CH-CH-OH
Ha3bIBAETCS CH,Br CH,
1) 2,4- numeTrn-3-0poMOyTeH-1-01-4
2) 3-6pom-2,4-numeTmiioyTeH-1-0m1-4




3) 2-6pom-1,3-qumeTrnoyTeH-3-oi-1
4) 3-6poM-4-MeTunneHTeH-4-011-2

A2. bBuMonexkyasipHOMY MEXaHU3MY HYKJICO(QUIBHOIO 3aMELICHUS He
OJIaronpusITCTBYET
1) cHITBbHBINA HYKJICODHIT
2) CTepUYECKH JIOCTYITHBIA AIEKTPOHOISUIIMTHBIN IIEHTP cyOcTpara
3) HONSIpHBIN TPOTOHHBIN PACTBOPHUTEI
4) NONSAPHBINA alPOTOHHBIN PACTBOPUTEIH

A3. Pan, B KOTOPOM peareHThl pacIioaoKEeHbl B IOPSAIKE YBEIUYCHUS
HYKJIEO(UIBHOCTH
1) H,0; HO"; CH307; $%
2) S*; CH;07; HO'; H0
3) H,0; CH;0"; HO"; S%
4) HO"; CH307; S5 H,0

A4. CoenunenneM X, B CXe€M€ MPEBPAICHUI

CHyCH-CHyCH, _ KOH _ ~_KWO, _
Br CHOH, ©© 71 'H0,0C 72

SIBIISICTCSI

1) GyTen-2

2) 3TaHOBAs KHCJIOTa
3) OyraHo-2
4) 6yrananon-2,3

AS. OcHoBHbBIE CBOMCTBAa OpOMH/Ia STUIIMATHUSI MPOSIBIISIOTCS IPU €0 B3aUMOICHCTBUU
C

1) sTaHOJI0M

2) sTaHaeM

3) okcunom yriepoza (1V)

4) npomaHOHOM

A6. JIns pa3arueHust IEPBHYHBIX, BTOPUYHBIX M TPETUYHBIX CIIMPTOB UCIOIB3YIOT
peakiuto (mpooy)
1) JI>xoHca
2) Jlenmxe
3) Jlykaca
4) BunbsiMcoHa

A7. Jlns monydeHus: apOMaTHYeCKUX KETOHOB U3 (DEHOJIOB UCIIOIB3YIOT
1) peakiuio ¢ XJOPaHTHAPUIaMU KAPOOHOBBIX KHUCIIOT
2) peakiuio Kisiizena
3) neperpynnupoBky ®Ppuca
4) peakuuio Peiimepa-Tumana

A8. Hanbonee 3eKTUBHBIM NPOMBIILIEHHBIM CIIOCOOOM MoTy4yeHus (heHomna
ABJIIETCS



1) KyMOJIbHBIH

2) cIutaBjeHue Cyab(POHATOB CO MIEI0YaMU
3) rUApOIN3 apUIITaIOTeHUI0B

4) TUAPOJIN3 COJICH TUA30HUS

YACTD B. 3aganus ¢ kpaTKUM OTBETOM

B 3a0anuu Bl na ycmanosnenue coomeemcmaus 3anuwiume 8 maoauyy 0ykevl
8bIOPAHHBIX Bamu omeemos, a 3amem noIy4USULYIOCS NOCIE008AMENbHOCHb 0YKE
nepenecume 8 o1ank omeemos Nel. (bykevl 6 omeeme Mo2ym no8mMopsamscsi)

Bl. YcranoBuTe COOTBETCTBUE MEXKIY PEareHTaMHU U MPOIYKTaAMHU UX B3aUMOJIEVCTBUS.

PEATEHTBI IMPOAYKTHI
Br H,0 A) aHn30N
1.CHy CHy E;CH3 + C;H:0H B) n-rupokcnOeH301Ccy I OHOBAs KHCIIOTA
3
ocH, 0
2.CHy CHy C—CH, + HI v, B) 2-metun-2-3Tokcubyran
CH, I') 2-meTunOyren-2
3. OH + (CH,),50, NaOH ) 2-iton-2-meTunoyTan ¥ METaHOl
E) 2-metunbyranon-2 u ifogmeTan
Br
4.CHy CHy C—CH, + C,H,0H 291,
CH

3

Omeemom Kk 3a0anuto B2 aensemcs nocieoosamenvHocms 6yKs. 3anuwiume 6bl10panHole
OyKevl 8 angpasumuom nopsoke 8 61ank omeemos Nel.

B2. [Ins peakuuii, pOTEKAOIINUX 10 MOHOMOJIEKYJISIPHOMY MEXaHU3MY
HYKJICO(DMIBHOTO 3aMENICHH S, XapaKTEePHO:
A) CKOpPOCTb peaKkIiuu ONpeIeIeTCsl KOHIICHTpaIuel cyocTpara U KOHIIEHTpalueu
peareHTa
b) ckopocTh peakinu onpeaensieTcs: TOJIbKO KOHLIEHTpaluei cyocrpara

B) Hanuue nossipHOTO anpoOTOHHOTO PACTBOPHUTEIS

I') HayMuue MoJIPHOTO MPOTOHHOTO PACTBOPUTES

J1) HanM4Ke HEMOJISIPHOTO allPOTOHHOI'O PACTBOPUTEIIS

E) BansaenoBckoe obpaiieHue

7K) 3TO CUHXpOHHBIN OAHOCTAAUIHBIN MPOLIECC

3) obpazoBaHue YCTOMYMBOTO HHTEPMEIMATa Ha CKOPOCTHIMMUTHPYIOIICH CTaIun

Otser: (3anummuTe OyKBBI B alihaBUTHOM TOPSIIKE)

YACTD C. 3aganusg ¢ pa3BepHYTBIM OTBETOM




s 3anucu omeemos K 3a0anuio Smotl Yacmu Ucnoasv3ylime 61ank omeemog Ne2.
3anuwume cuayana Homep 3a0anus, a 3amem nojaHoe peuterue. Omeemol 3anucvléaiime
YyemKo u pazbopuuso.

Cl. Hanummure ypaBHEHUS PEAKLHiA, TO3BOJISIOIINX OCYIIECTBUTh CIEIYIOLINE

peBpAILICHUS
BrCH, CH=CH, _
1. CH,COCL
2. AICl,, t°

I'1e HeoOXOANMO, YKaXKUTE yCIOBUS MTPEBPAILCHHI, HA30BUTE OPTaHUYECKHUE
COCIMHEHHS.




S cemecTp
TekymMi KOHTPOJIb YCIIeBAeMOCTH

Kontpoabnas padora Nel
«KapOoHnJIbHBIE COeINHEHNS»
Ilpumep
1. HazoBure coenunenus no Homenkiarype MIOITAK:

R Il ,
a) H,C=CH-CHyC-CH, 4) CLC—CH=0

NO,
0

2. OcylecTBUTe MPeBpaICHUS:
a) Agédi — CHy CHy C~CH; =—— Aééei

. 0]
fgﬁ' l +LiAH,

ea0adi i
5) cro, NaHsO, Mo
CHy CH-CH7 OH —zo0m™ -+ o T !

CH,

HazoBute Bce coeIMHEHUS.

3. OcyluecTBUTE NPEBPALIEHNUS, YKAKNUTE UX YCIOBUS, HA30BUTE BCE COEIUHEHMS.
(.-,H3—CH2—(|:H—CH3 —_— CH;CHZ—(|:=N—OH

Br CH,

4. YkaxuTe pe3ynbTaT IpEeBpaLCHUS:
CHyCH=0 + CHyCHyC-CH,
o
Ha3oBure Bce coequHeHus1, HAMIIUTE MEXaHU3M 3TOTrO IIPEBPAICHUS.

NaOH
_—

Konrpouabnas padora Ne2
«Kap0OoHOBBIEC KMCJIOTBI U MX IPOU3BOIHBIE)
Ilpumep

1. OxapakTepusyiiTe BIUSHHE 3aMECTHTEICH Ha KUCIOTHBIE CBOMCTBA 3aMEIIEHHBIX
OCH30MHBIX KUCIIOT. PacnonoxuTe ciaeayromue KUciaoThl B MOPSAKE BO3PACTAHUS UX
KHCIIOTHOCTU: TepedTaneBas KUCIOTa, n-TUIPOKCUOCH30iHAsT KHUCIOTa, OEH30MHAs
KHCIIOTa, K-HUTPOOEH30WHAass  kucinota. JlaliTe  OOBsICHEHHWE  MOIYyYEHHOU

3aKOHOMEPHOCTH C TOYKH 3PEHHUSI JIIEKTPOHHBIX CMEILICHHUIA.

2. OcyliecTBUTE CIEIYIONTUE TIPEBPAIICHUS

bpomatan — nponaHoBas KMUCI0Ta — NPONAaHOMIXJIOPUA —> ATHIPONA-HOAT —> TP

olmaHaMuJ — 3TUJIAMHH.



Hanuimure ypaBHeHUsI peakinil, yKa)KUTE yCIOBHUS.

3. Hanumure ypaBHeHMs peaklMii MEXAy CIEIYIOUIMMU peareHTaMu: a) MponaHoBas
KHCJIOTa U TUAPOKCU] Kalibliusl, 0) O€H30iHast KMCJIOTa U BOJHBIN pacTBOpP aMMHUaKa,
B) KOpUYHAsl KHUCJIOTa M meHTaxjopun ¢ocdopa, T)akpuioBas KHUCIOTa H
OpOMOBOJIOPO/I, 1) KPOTOHOBAsI KUCIOTa M ATAHOJ B MPUCYTCTBUU KATATUTHUYECKUX
KOJIMYECTB CEPHOM KHUCIOTHI, €) N-3TwnarneraMul YU JUTHHATIOMAHUUTUIPUIL,
K) aMUJI YKCYCHOM KuciaoTel M okcua (ochopa (V), 3) sHTapHas KuCIOTa |
KapOOHAT HaTpus, W) NPONMMJIOEH30aT W BOJHBIM pPACTBOP TUAPOKCHIA Kalws,
K) 7-TOJIYUJIOBasi KUCJIOTA U KUCIIBIN pacTBOP MepMaHTraHaTa Kajiis PpU HarpeBaHUH.

4. Hamumute MeXaHM3M peakuud OHTepuUKalud TPOMUOHOBOM  KHUCIOTHI |
U30IPONUIIOBOIO CIIUPTA.

KonrpoabHas padora Ne3
«¥YraeBoabl»
Ilpumep
1. Hanmmwure cxembl 00pa30BaHUsl BO3MOXKHBIX BHYTPEHHHUX HUKIMYECKUX
noJiyaneTanei (HuKImdeckux Gopm ¢ 6- U 5-4IeHHBIMU ITUKIIAMU) JJIS CIIEAYIOIIHNX
MOHOCAaXapHUI0B:
a) D-tano3a,
0) L-Tano3a,
B) D-umo3a,
N300pa3ute cxemy TayTOMEPHOTO PaBHOBECHUS B PACTBOPE MOHOCAaXapuia.

2. IlpenoxuTe cXxembl IPEBPAICHHUS:
a) — D-xcuno3a B B D-ryno3y,
- L-annoza B L-pu6o3y,
0) — L-tano3a B L-nukco3y,
- D-apabuno3sa B D-manHO3y,
B) — D-sputpo3za B D-apabunosy,
- L-kcuno3a B L-tpeo3sy,
VYKaxuTe yCIOBHUS BCEX MPOLECCOB.

3. Hanmummre ypaBHEHUs peakIfil yKa3aHHBIX HUKE MOHOCAXapHUIOB CO CIETYIOIUMU
coeIMHEHUsIMU: OpOMHas BOJA, a30THAs! KUCJIOTa, BOJOPO]I Ha KaTalnu3aTope,
TUAPOKCUJT AMaMMUHCEpeOpa, N30BITOK (PeHIITHAPA3UHA, YKCYCHBIN aHTHIPUI,
METaHOJI B IPUCYTCTBUH XJIOPOBOJOPOA, XJIOPUCTHIM alleTuII, IUAHOBOJOPO/I.

B kakoii (hopme pearupyroT MOHOCaxapuibl B KaXI0M peakiuuu?

a) L-pubo3a,

0) D-Tano3a,

B) L-apabuno3sa,

4. Hanmmurte Gopmysibl IBYX AMCAXapUI0B — BOCCTAHABIMBAIOIIETO U

HCBOCCTAaHABJIMBAOIICTO, KOTOPBIC MOT'YyT OBITH IMOJIYUYCHBI U3 CIICAYIOIINX
MOHOCaxapu/Ja0B:



a) a,D-annmonupanosa u 3,D-pubodypano3a,
0) B,L-anpTponupanosa u B,D-tanodypanosa,
B) 0,D-mManHOdypanoza u B,L-rynodypanosa,

Kontpoabnas padora Ne4
«A30TCOAEpPKALNECOPTAaHNYECKUE COeIMHEeHUs»
Iipumep

1. Pacronoxure B TOPSJAKE YBEIWYEHUS OCHOBHOCTH CIEAYIOIIME COEIUHEHUS:
aHWIMH, N-METWIAaHWIWH, AN-TOJYWUJWH, #N-METOKCHAHWIMH, IPONWIAMUH,
n-1{UaHOAHUJIVH.

OTBeT 000CHYHTE ¢ TOYKU 3pEHUS IEKTPOHHBIX CMEIICHUH.
Kak npakTudeckn MO>KHO JJOKa3aThb OCHOBHOCTh aHWINHA? Hanumure ypaBHEHUS

COOTBCTCTBYIOIINX peaKuHﬁ.

2. Hanmmure ypaBHEHUS CIEIYIOIINX PEAKIHA: a) OCH3MIAMUH U KOHIIEHTPUPOBAaHHAS
CepHasl KUCJIOTa; 0) M30MPONMIAMUH U HUTPUT HATPUS B CPEAE COJISTHOW KHUCIIOTHI;
B) aHWJIMH U XJIOPAHTUAPU]T YKCYCHOM KUCIIOTHI B TPUCYTCTBUM T'MIPOKCUAA HATPUS;
T') n-TOJIYUJWH U HUTPHUT HATPHUs B cpene cepHoit kucnotel, t=0°C; n) aneranunua u
HUTPYIOIIAsi CMECh; €) MPONWJIAaMUH M XJIOpO(OpM B NPUCYTCTBUHM THAPOKCUAA
KaJlis; K) AUITWJIAMUH M HUTPUT HATpPUS B CpeA€ COJSHOM  KHUCIIOTHI;

3) TPUATUIIAMUH U |-OpommpomnaH.

3. Hamummre cxembpl mOMy4YeHUs] IPONMMIAMUAHA, UCXOAS U3 CIEAYIONINX COSAMHEHUN:
a) nponaHoii-1;  0) l-uutponponan; B) 1-Opommnpomnad; r) OpomneH; 1) aMuj
MIPOIMMMOHOBOMN KUCJIOTHI.

4. BoccraHoBiieHHEe HHUTpOcoenuHeHuid 10 amuHOB. Ponb H.H. 3unuHa B pa3Butuu

XUMHHU a30TCOACPIKAIINX COGI[I/IHCHI/Iﬁ .

5. Ponp rerepodyHKIIMOHANBHBIX COEIWHEHUNA B TPOIIECCaX IKU3HEAESITEIbHOCTH.

OCHOBBI 37I0pOBOT'0 00pa3a KU3HH.

Moayasb 1, py0eskHbIi KOHTPOJIb

KapOouniabHble coenuHenusi. Peakunu Hykj1€0(puJibHOT0O
npucoeqnHeHuss. KapooHoBbIe KHCJI0THI

YACTD A. TecroBble 3aaHus ¢ BHIOOPOM OJTHOTO MPABHIILHOTO OTBETA



IIpu evinonnenuu 3a0anuti 5moti yacmu 8 danke omeaemos Nel noo Homepom
gvinonnsemoco Bamwu 3aoanus (A1-A8) nocmasome yugpy, komopas coomeemcmeayem
HOMepYy 8bIOPAHHO20 8AMU OMBEMA.

Al. CucreMaTtnyeckoe Ha3BaHUE aMU1a AKPHIIOBOM KUCIIOTBHI:
1) aMmu1 IPONICHOBOI KHUCIIOTHI,
2) IpOIICHAMM/I,
3) aMHHOKapOOHUIITEH,
4) akpuIaMHu/I.

A2. Tlonyuenue anpaeruioB no metoay ['arrepmana-Koxa oTpaxkaer cxema:

HCL, ALCL, _
1)H3C© + CO w H3C@CH—O

OH OH

2)@ + CHCl, —— @CH:O
@c/’o H, —PY/B0, @CH—CH:O

3) - ML 125°C 2

4) @CEN + LAH, Fao @CH:O

A3. Peaknus aneranpaernia ¢ MUaHOBOAOPOIHON KHUCIOTOM MPOTEKAET B YCIOBUAX:
1) KHCIOTHOTO KaTajln3aTopa,
2) OCHOBHOI'O KaTaju3aTopa,
3) KHUCJIOTHOTO MJIM OCHOBHOTO KaTaju3aTopa,
4) He TpeOyeT NOTIOTHUTEBHBIX YCIOBUH.

A4. BreibepuTte psifi, B KOTOPOM COEAMHEHUS PACTIONOKEHBI B IOPSJIKE YMEHbBIIICHUS
KapOOHHMIIbHOW aKTUBHOCTH:
1) CH3COCHj3;, CH;CH,COCH3, HCHO, CH3CH,CHO;
2) CH3;COCHj3;, CH3;CH,CHO, CH;CH,COCHj3, HCHO;
3) CH;3;CH,COCHj3;, CH3COCHj3, CH;CH,CHO, HCHO;
4) HCHO, CH3CH,CHO, CH3COCHj3;, CH3CH,COCHs.

AS. AueTOH pearupyer co BCEMU COEAUHEHUAMHU psia:
1) NH,OH, H*; Cl,, NaOH; H, Ni; Cu(OH)>, t°
2) NH2-NH_, H*; NaHSOs3; KCN; Cl,, NaOH;
3) H2, NI, [Ag(NHg)g]OH, to; NHZ—NHZ, H+, PC|5,
4) NH2-NH2, H"; KMnOg, H2SQy, t° Clz, NaOH; Cu(OH)q, t°.

A6. TIpu B3auMoIeiiCTBHM POIIAHOHA U 3TAaHAJIS B IPUCYTCTBUH THAPOKCHIA KU C
HarOOJIbIIEN BEPOSTHOCTHIO 00pasyeTcs:
1) 4-TuaAPOKCHUITEHTAaHOH-2,
2) 2-TUAPOKCH-3-METHIIOyTaHAaTb,
3) 3-rHaAPOKCUIIEHTAHOH-2,
4) 3-ruapoKcu-3-MeTUIIOy TaHAITb.

A’7. BemiectBOM X7 B LIETIOYKE NMPEBPALLEHUN




Cl, éca. HCL
—_— —_— >
NaOH X1 X2

CH;CHE%—CH3
0

SIBIISICTCSI:

1) xmopodopwm,

2) NpONaHOUIXJIOPUI,

3) mpomaHoat HaTpus,

4) mporaHoBast KUCIIOTA.

AS8. OuenuTte cupaBeyIMBOCTh CYKICHUM:

A. B peaknusix HyKI1€o(UIbHOTO 3aMEIEHUS] aKTUBAIIUIO KapOOHUIBHOM TPYIIIHI B
KapOOKCHUJIE OCYIIECTBIIIOT IPOTOHUPOBAHUEM KapOOHUIBHOIO aTOMa KMCJIOPOJa;

b. B peakiusax HyKJI€OQHIBHOTO 3aMEIIeHUs aKTHBALINIO0 KapOOHWIILHON TPYIIIBI B
KapOOKCHIIE OCYIIECTBIISIOT MPEBPALICHUEM THAPOKCHILHON TPYIIIBI B XOPOIIIO
YXOJIAIIYIO TPYIIITY.

1) BepHO TOJBKO A,

2) BepHO TOJIBKO b,

3) 0ba cyXJCHHS BEPHBI,

4) oba cyXJIeHHS HEBEPHBI.



YACTD B. 3aianus ¢ KpaTkuM OTBETOM

B 3a0anusax B1-B2 na ycmanogenienue coomgeemcmeus 3anuuiume ¢ maoauyy 0yKkeul
8b10paHHbIX Bamu omeemos, a 3amem noayuusulyiocs nocie008amenbHocms 0YKe
nepenecume 8 onank omeemog Nel. (bykevl 6 omeeme Mo2ym noemopsamucsi)

B1. YcraHoBuTE COOTBETCTBUE MEXAY COCTMHEHUEM U €TI0 KOHCTAHTOW HOHU3ALUN

(PKa).

COEJUHEHUE KOHCTAHTA MOHU3ALINUA (pK,)
1) GeH3oitHas KUCIOTa A) 9,98

2) n-HUTPOOEH30MHAs KHCIIOTa b) 4,21

3) n-aMuHOOEH30MHAas KUCIOTa B) 4,85

4) dbenon I 343

B2. YcranoBuTe COOTBETCTBHE MEXKY KapOOHHUIICOIEPKALIUM COSAMHEHUEM U
IPOAYKTOM €T0 B3aUMOJEUCTBHUS ¢ OPOMUIOM STUIIMATHUSI.

COEJAMHEHHE [MTPOJIYKT B3AUMOJIEMICTBUS
1) 6yraHoH A) 3-meTmineHTaHon-3

2) TaHaJIb b) 6yranon-2

3) okcuna yriaepoaa (1V) B) nmponanoBas KucioTa

4) MeTaHaIb I') 2-meTmnmenTanon-3

) nponanon-1

YACTD C. 3aganus ¢ pa3BepHYTbIM OTBETOM

s 3anucu omeemog k 3adanusim smou ywacmu (C1) ucnonvsytime o6aanx omeemog No2.
Sanuwume crauana nomep 3aoanus (C1 u m.o.), a 3amem noanoe pewenue. Omeemol
3anucvleaime YemKko u pazoopuueso.

C1l. HanumuTe MexaHU3M peakluuu nojydeHus 1,1-1u3Tokcunponana u3 nponaHais.

C2. Ocy1iecTBHUTE HETIOYKY npeBpameHHﬁ

CH-C=CH—— CHsy C CH,——CHj CH CH; C CH;——CH;CH=CH- C CH,§
3
OH
+ NH,NH, . ;.
H*, C,H,OH + HCl
4 KOH,t© '
O, Jeemageman X2 0,




Moayab 2, pyOe:KHbI KOHTPOJIb
A3oTcoaep:kaniue OpraHnyecKue coeInHeHus

YACTD A. TectoBble 3a7jaHUsI ¢ BBIOOPOM OJIHOTO NMPABUIILHOTO OTBETA.

lIpu svinonnenuu 3a0anuii 5mou yacmu 8 o1amnke omeemos Nel noo Homepom
8bInoIHAEM020 3a0anus (A 1-A8) nocmasvme yughpy, komopas coomeemcmayem Homepy
8blOpanHo2o0 Bamu omeema.

Al. Conepxanue ayu-HUTPOGOPMBI B pABHOBECHON CMeCH Oy1eT HauOOIbITUM IS
COCITUHCHHS:
1) 2-autpoOyTaH;
2) heHUITHUTPOMETAH;
3) 2-MeTHII-2-HATPOIIPOIIaH;
4) 1-auTpOorpoInaH.

A2. OueHuTe CripaBeJIMBOCTh CYKICHUM.
A. Humposman obradaem 3HauumenbHo 001bWUM OUNOJIbHOIM MOMEHMOM, YeM
XJIOPIMAH.
b. Humposman nioxo pacmeopum 6 600e, HO pacmeopsiemcsi 8 B0OHbIX PACMEOPAX
wenoyetl.
1) BepHO TOJBKO A;
2) BepHO TOJBKO b;
3) BepHBI 00a CyXICHUS;
4) 06a Cy>JIeHUSI HEBEPHHBI.

A3. ITomy4nTh aMHHBI MOKHO MCITIOJIB3YsI BCE UMEHHBIE PEAKIINY, [IEPEYUCIICHHBIE B

pAany:

1) neperpynnupoBka I'opmana, peakius KoHoBasoBa, peakiuss MeHIITyTKHHA,
neperpynnupoBka Kypumnyca;

2) cunrte3 ["abpuans, peakius 3uHNHA, peakius JIeikapTa, meperpynnupoBKa
Jloccena;

3) neperpynmnuposka Kypuuyca, peakuus [llorrena-baymana, cunres ['abpuais,
snuMuHHpoBaHue 1o Koymy;

4) pacuieruienue no ['opmany, peakuus KoHoBanosa, peakiust Metiepa, peakiust
3uHUHA.

A4. Tlpu B3auMO/IcHICTBUM HUTPOITAHA U allETOHA MOXET 00pa30BaThCs:
1) 2-meTnin-3-HUTPOOYTEH-2 B IEIOYHOM cpeie;
2) 2-MeTuI-3-HUTPOOYTEH-2 B KHCJION Cpejie;
3) 4-HUTPOTICHTAHOH-2 B IICJIOYHON CpEJIE;
4) 4-HUTPOTIEHTAHOH-2 B KUCIIOH Cpefe.

AS. MetunaMuH pearupyeT co BCEMU COSTMHEHUSIMU PSa:
1) consHas KUCIIOTA, HOAITaH, YKCYCHBIA aHTUAPUL, TUIPOKCHUT HATPUS;
2) x70p0ohOopM B MIEIOYHOM CPEJIe, YKCYCHAs KUCIIOTA, TUAPOKCH]T HATPUS, COJISTHAS
KHCJIOTA;
3) a30THas KUCIIOTA, a30TUCTAsE KUCJIOTA, YKCYCHAs! KUCIIOTA, STUIIAMUH;
4) a30THCTAas KKCIIOTA, XJIOPUCTHIN alleTUII, HOAITaH, XJIOPOPOPM B HICTOYHON
cpexne.

A6. [l nonydeHus XJIOpUaa n-TOMUIINA30HUS HEOOX0AUMO UCTIOIb30BaTh:




1) xJIopMeTaH, aHUJINH, U30BITOK COJITHOM KHCJIOTBI, HUTPUT HATPUS, TEMIIepaTypa
peakiuu 5-10°C;

2) TOJIyOJI, METHJIAMHUH, U30BITOK COJITHOW KUCJIOThI, HUTPAT HATPHS, TEMIIepaTypa
peakiuu -10-5°C;

3) n-MEeTUIAHUJIMH, U30BITOK COJITHOW KUCIIOTHI, HUTPAT HATPHsI, TEMIIepaTypa
peakmmu 5-10°C;

4) n-TOJIyMIMH, U30BITOK COJITHOW KHCIIOTHI, HUTPHUT HATPHS, TEMIIEpaTypa
peakmun -10-5°C;

A’7. JlnazorpyImimy B COJISAX AUA30HMS MOKHO 3aMECTUTh Ha BCE IPYIIIIBI psAIa:
1) —C|, —OCHs3, —N3, —NOz, —H;
2) —OH, —CHO, —CN, —NO,, —H;
3) —I,—SOsH, —CH3, —F, —ClI,
4) —OH, —COCI, —CN, —N3, —H.

AS8. Jlna cuaTe3a 4-N-metnimamMmua0-4'-Iinanoa300eH301a HE0OXO0IMMO HCIIOIb30BaTh:
1) N-MeTunaHuIuH 1 XJI0pua n-nmaHodeHmwra3onus, pH=5;
2) N-MeTHITaHWIMH U XJIOpH] n-TIHaHoQeHuanazonus, pH=9;
3) mano6en30i1 1 xjaopua N-mMetninamuHOQeHuanazonus, pH=5;
4) mmano6en3ou u xjaopua N-metunamuHodenunauasonus, pH=9.

YACTD B. 3aganus ¢ KpaTKUM OTBETOM.

B 3a0anuu Bl na ycmanoeénenue coomeemcmsusi 3anuwiume 6 maoauyy 0ykevl
8vlOpannvix Bamu omeemos, a 3amem ROIYUUSULYIOCS NOCIE008AMENbHOCHb OYKE
nepenecume 8 61aHK omeemos Nel.

B1. YcraHoBuTe COOTBETCTBUE MEXAY COCIMHEHUEM U €r0 KOHCTAHTOW OCHOBHOCTH

(pKp, 25°C).

COEAMHEHHWE KOHCTAHTA OCHOBHOCTH (pKp)
1) anunun A) 13,00

2) n-HATPOAHUIINH b) 10,00

3) n-MEeTOKCHaHHUIIUH B) 9,38

4) n-OpoMaHUINH I') 8,92

Omeemom k 3a0anuto B2 sisnsiemcs nociedosamenshocms yugp. 3anuwume evlopanmvle
uugpovl 8 NOpsiOKe 803PACMAHUSL CHAYALA 8 MEKCM pabombl, a 3amem nepeHecume e2o 6
o1aux omeemos Nel.

B2. Jlna metundenniaMraa XapakTepHO:
1) moxet ObITh TIONTy4eH 1o MeToay ["abpuas;
2) He MOJKET OBITh TMOJTyYeH IeperpynnupoBkoit ['ophmana;
3) OCHOBHOCTb BHIIIIE, YeM OCHOBHOCTh METHJIAMHHA,;
4) OCHOBHOCTH HUKE, YeM OCHOBHOCTh METHJIAMHUHA;
5) B3aUMOJIEUCTBYET C KHCIOTaMU C 00pa30BaHUEM COJIEH;
6) ¢ a30TUCTOM KHCITOTOM 00pa3zyeT C-HUTPO30COCAMHEHNE;
7) ¢ a30THUCTOM KUCIIOTOM 00pa3yeT COJib AMAa30HHUS;
8) He niposiByiieT N—H-KUCIOTHBIX CBOWCTB;
9) maéT MoJIOKUTEIIBHYIO U30HUTPUIIBHYIO MPOOY.




OrtBeT:

YACTD C. 3aganus ¢ pa3BepHYTbIM OTBETOM.

s 3anucu omeemog k 3adanuro smou yacmu (CI1-C3) ucnonv3ytime 61ank omeemos
Ne2. Omeemul 3anucwiatime yemko u pazoopuuso.

C1. PacnoyioxxuTe COeIUHEHUS KaXKIOTO Psijia B MOPSAAKE YMEHBIICHUS UX OCHOBHBIX
CBOMCTB (YYUTBHIBAHTE TOJBKO AJICKTPOHHBIN ()aKTOP): a) STUIAMUH, THITUIAMUH,
TPUATHIIAMHH, aMMHAK, aHHUJINH;

0) anmwimH, N,N-TUMeTUIaHUINH, #-METUIAHUINH, 1-HUTPOAHUJIVH,
M-HUTPOAHWUJINH, O-HUTPOAHHIIVH.

C2. Ilpennoxxute CXeMbl CHHTE3a YKa3aHHBIX HIDKE a30COSMHEHUN UCXO s U3 OeH301a
U JTFOOBIX HEOOXOIUMBIX aM()aTUIECKUX U HEOPTaHUICCKUX COCTUHEHUN:
a) 2-kap6okcu-4'-N,N-numeTniaMrna0a300eH301T,
0) 4-ruapokcu-4'-cynbhoa3zo0eH3011.
VYKaXuTe yCcIOBUS peaklHil.

C4. Ucnionp3ys peakyio Jua30TUPOBAHUS, OCYIIECTBUTE CICIYIOIIME CUHTE3bI:
a) M-HUTPOAHWIUH —> M-HUTPOOEH30MHAS KUCIIOTA;
0) 0eH30J1 — M-HUTPOPEHOI.

HpOMe)KyTO‘IHaSI arrecranuda

BOl'lpOCLI JJI MMOATOTOBKH K 3K3aMECHY IO JUCHUILINHE

«Oprannyeckasi XuMHusD)
YACTD |

1. Crpoenue opraHuueckux coeauHeHuit. CTpykTypHble ¢GopMyibl. ['omoorus.
N3omepus. [IpuHIMIIBI HOMEHKIATYPhl OPraHUYECKUX COSAMHEHUH (pauuoHanbHas
u cucrtematudeckas HomeHkinarypa MIOITAK). CrapmmHcTBO 3aMecTutTenei.

2. Crepeousomepus. OnTudeckass aKTHBHOCTh W OINTHYSCKHE H30MEPbHI, MX YHUCIIO.
[Tpoexmonnsie hpopmynsl. D- u L-psanel. R, S-Homenknatypa.

3. Tumbl XUMHYECKOW CBS3M, THIIBI THOpPHIU3AIMK OpOWTajel aTomMa yriepoja.
DJIEKTPOOTPULIATENHOCTh ATOMOB, MOJISIPU3aLUs U MOISIPU3YEMOCTD CBS3EM.

4. NnaaykTuBHBIH W Me3oMepHbId 3dekThl. CBepxconpspkenue. [loHsTHe o0
MIPOCTPAHCTBEHHBIX (CTeprueckuX) dddexrax.

5. Knaccudukanus peareHTOB — 31eKTpoPUIbHBIC, HYKICODUIbHBIC, PATUKATBHBIC.
Tunel 1 yCTOMYUBOCTH CBOOOJHBIX PATUKAIOB (AJIKWI-, BUHWI-, ajUIWII-, (PeHUI-,
OCH3WI- U 1p.)

6. Knaccudukanus peakiuii o TUMY NMPUCOSAUHEHUS, OTIICTUICHUS, 3aMEIICHUs, TI0
CTaIMHHOCTH, 1O MEXaHU3My (T€TepOJUTHYECKHE — DJIEKTPOPUIbHBIE U
HykieopuibHbIE, ToMoiuTHueckue). lloHATHE O TMepexogHOM COCTOSHUM |
MEXAaHU3ME PEaKIIN.

7. Tomonoruueckuit psin ankanoB. [Ipupoga C—H u C-C o-cBazeit. Kondopmaruu
ankaHoB. @opmyJsibl HeroMeHa.




8. PeaknmonHnas CIIOCOOHOCTH C—H-cBszeit B aJKaHax. [lenabie
CcBOOOMHO-paJNKalIbHbIE PEAKIMH, WX 3aKOHOMEPHOCTU. ['ajmoreHupoBaHue,
Cynb(})OXIOpUPOBAHKE, HUTPOBAHUE, OKHCIICHHE. KpeKUHT yTrieBo0pOI0B.

9. OO61ue MEeToIbI CHHTE3a aJTKaHOB.

10.1{uknoankanel. Tunel. Homenkmarypa. CrpoeHue IUKIOrekcaHa. Teopus
HanpsbkeHus: baliepa. XuMHYecKue CBOMCTBA LUKJIOAIKAHOB B 3aBHCUMOCTH OT
BEJIMYMHBI [IUKJIA.

11.MeToapl CHHTE3a ITUKIOATKAHOB (C MIOMOINBIO TUTAIIOTEHIIPOU3BOIHBIX, KapOCHOB,
JTMEHOB, APEHOB U JIp.)

12.TIpuponaa aBOMHOMN CBs3U. AJKeHbI. [Juc-, mpanc-uzomepus, E, Z-HOMEHKIATypa.

13.TlonydyeHne aaKeHOB U3 aJIKaHOB, CIIUPTOB, rajoreHankanoB. [Ipasuio 3aiiiesa.

14. Xumudeckre CBOWCTBAa alKeHOB. Peakumu 3JeKTpO(UIBHOTO MPUCOCTUHEHHUS.
[lonarne o m-komruiekcax. lIpucoennHEHWE TrajoOreHoOB K aJIKEHaM, MEXaHWU3M
peakuuu. ['maporanorenupoBanue. [IpaBmiio MapKOBHMKOBA W €ro COBPEMEHHOE
o0ocHoBanue. llpucoenunenne OpOMHUCTOTO BOAOPOJAa IO  PATUKAIBHOMY
MEXaHHU3My. | HIorajJoreHupoBaHue.

15.0xucnenne ankeHoB. Peaknust Barnepa, Ipunexaea. O3onomu3. Kartanurnueckoe
ruapupoBaHue ankeHoB. [IpaBuio JleOenena.

16.CB0OOIHO-paIuKabHAasT W HWOHHAsA MOJUMEPHU3alis alKeHOB M  JINCHOB
(MONMUATUIICH, TTOJMIPONUIICH, MOIUBUHUIXJIOPUT, HATYpaTbHBIM U CUHTETUYECKUI
KAy4dyKH).

17 .Peakuuy 1o aJUTMIIBHOMY ITOJIOXKEHHIO. AJUTHIIBHOE XJIOpUpOBaHUe (OpOMUPOBaHUE)
Y OKHCIICHHE. [{eoKann3anus 3JIeKTPOHA B AJUTUIILHOM paJuKale.

18.1Ipuponaa TpoitHO# CBsI3U M dHEprus ee oopazoBanus. CHHTE3 aleTHicHa. MeTo bl
CUHTE3a aJIKUHOB.

19.Peakiuy MOJBMIKHOTO BOJOPOJA alleTUICHA. ANCTUICHUIBI, MAarHUAOPraHUICCKUEC
MIPOU3BOIHBIE AllETUIICHA.

20.Peakuuu mpucoeauHEHUs K ankuHaM. [ mapararus ankuHoB (peakmus Kydeposa),
MPUCOEANHEHNUE CIUPTOB, LHUAHUCTOro Boaopoda. KoHaeHcauus ainerwieHa ¢
KETOHAMU U ajnbaerugamu (peaxius @aBopckoro, peakius Permre).

21. 1u-, Tpu-, TeTpamepu3sanus anerwicHa. CHHTE3 BUHIIAIICTHIICHA, OCH30JIa.

22.Tunsl gueHoB. [lomydeHWe CONPSHKCHHBIX JIUEHOB. [IpOMBIIUIEHHBIE METOIBI
MOJIyYeHHUS] JWBUHWIA U wu3onpeHa: 1o JlebemeBy, Ha OCHOBE alleTHIICHA,
JeruIpupoBaHreM OyTaHa U U30IPeHa.

23.CBoiicTBa  CONPSDKEHHBIX  JUEHOB.  T,M-CONpsDKeHHMe. Peaknuun  1,4-
1,2-npucoennnenus (TUIAPUPOBAHUE, MPUCOCTUHEHHE OpoMa, TalOreHBOAOPOIOB).
Jumepuzauus: [OUeHOBBIM cuHTe3 (peakuust Junbca-Anpaepa). Juensl u
JTCHO (PHUTHL.

24. AnnieHbl, CTPOCHUE U CBOWCTBA.

25.Apomatnueckue coenuHeHus. Ctpoenue Oen3ona. [loHATHE apOMAaTUYHOCTH
(mpaBuio Xrokkens). OcoO0eHHOCTU u3oMepuu B psiay Oenzona. Homenkiarypa.

26.CgoiicTBa apOMaTHYECKUX YTICBOI0OPOI0B. Peakimu 371eKTpoPpHIBLHOTO 3aMECHHUS
(MexaHu3M, peareHThl, yCIOBUS, KaTAIU3aTOPbI).

27.1lpaBuiia OpHEHTAllMM B OCH30JIBHOM SJIP€ B PEAKIHAX IJICKTPOPHIHLHOTO
3aMenieHus.  BiusHue — SJEeKTPOHOJOHOPHBIX U 3JIEKTPOHOAKIENTOPHBIX
3amectuteneid. Opuentantbl | u |l poma. CornacoBaHHass W HecCOTJIacOBaHHas
OpUEHTAIHSI.

28.YcnoBus rajJoreHMpOBaHUS] TOMOJIOTOB OCH30J1a B SIpO U OOKOBYIO Ielb. ['ajoreHsl



kak opueHTaHthl | poma. CrpoeHre U CBOICTBA TrajgOreHIPOU3BOAHBIX
apOMaTUYECKOro psija.

29.HutpoBanre OeH301a, alKWiIOEH30JI0B, rajoreHOeH30;10B. HuTpyromme areHThI.
Opuenrtauus. HutpoBanue romosioroB 6eH3051a B O0OKOBYIO 1I€TIb,

30.CynbdupoBanue apoMaTrHueckux coequHeHnil. CynbQHUpYONUE areHThI.

31.Peakiust aJKWIMPOBAaHUS apMaTHYeCKMX coeauHeHnii mo @punpenro-Kpadrcy.
Mexanu3m.  Ankunupytome — areHThl.  [loOounbie  mpomecchl.  Peakius
alleTUIIMPOBaHUs apoMaTHueckux coequHenunit mo Opuaemto-Kpadrey.

32.Peakuuu OeH30J1a, IPUBOJIAIINE K HEAPOMATHYCCKUM COCTUHEHUSIM: THAPUPOBAHHE,
OKHUCJICHHE, MOTYYEHUE TeKCAXJIOPIHMKIOTeKCaHa.

33.Coenunenus psaa qudenuia. MeToabl Moay4eHus,, HOMEHKIIATypa, CBOMCTBA.

34. Tpubenunmeran. Ilomydenue, crTpoenue, cBoiicTBa. Kpacurenun tpudenuime-
TaHOBOTO psifa. Penondraneun. [lomyyenue, cBoiicTBa.

35.KonieHcupoBaHHbIE — apoMaTHYecKhe  coefuHeHus. HadrammH.  AHTpareH.
@®enantpeH. CTpoeHue U XuMHYeCKHe cBorcTBa. [IpaBuina opueHTaluu B peakusax
ANEKTPO(PHUIBHOIO 3aMEeIlIeHHs B HaTaIMHE.

36.MeTo/1bI TOTYYCHUST APOMATHICCKUX COCTUMHEHUI.

37.I"anoreHnpon3BOAHBIC YIJICBOIOPOIOB M METOMbI MX MOJy4eHHus. Peakimun oOMeHa
raJIOT€HOB B AJIKUJITAJIOTEHUAX.

38.Peakiunn  HykIeoQWIBHOTO  3aMelIeHWss B ajkwirajoreHunax.  OOmme
3aKkOHOMepHOCTH MexaHm3MoB Syl u Sy2. Crepeoxummusi. BrausitHue cTpyKTypbl
cyOcTpaTa Ha CKOpPOCTbh M MEXaHU3M HyKJIeopuiabHOro 3amenieHus. KapOooHuesbie
WOHbl W BIUSHHE 3aMECTUTENIEM Ha MX YCTOMYMBOCTh. Pa3nmnuus B JErKOCTH
3aMENICHUs TaJIOT€HOB B TAJOMJHBIX QJIKWJIaX, ajUIMJIaXx W BUHWIAX. BnusHue
aKTUBHOCTHU HYKJICO(HIIa, IPUPOJIBI 3aMEIIaeMOU IPYIINBI U PACTBOPUTEIIS.

39.KonkypeHnuss ~ peaknuii  3aMelieHHs W DJJIMMUHUpOBaHMs.  Peakuuu
MOHOMOJIEKYJISIPHOTO U OUMOJIEKYJISIPHOTO -3 TMMUHUPOBAHUS.

40.B3anmopciicTBre ankuaraaoreHunaoB ¢ Mmetamiamu. Cunre3 Bropua. IlToayuenue
MAarHUHOPTaHNYECKUX COCIMHEHUN, NX CTPOCHUE U CBOMCTBA.

41.Cruptel.  Knmaccudukanusi,  HoMeHkiarypa.  KUCIOTHOCTb,  OCHOBHOCTb.
AJIKOTOJISITHI.

42 .HyxneopunbHOE 3aMEIICHHUE THAPOKCHIIA B MEPBHYHBIX, BTOPHUYHBIX, TPETHUHBIX
CIIUPTaxX Ha TaJIor€H-, aMUHOTPYIIILY U Ap.

43.B3aumoeiicTBrue ciiupToB ¢ KucioramMu. O0pazoBanue 3QUPoB. DTepUPHUKAIIHSL.

44, JleruapaTaliisi CIIUPTOB. Y CIIOBUS, MEXaHU3M, TOOOYHBIC TPOIICCCHI.

45.HenpenenbHble  COUPTHL. BHUHWIIOBBIE  CIUPTBI:  YCTOWYUBOCTH.  [IpaBmiio
DnpTeKoBa-OpiieHMeepa.

46.MeTo/1bI IOJTYYCHHUS CITUPTOB.

47.CBo¥cTBa AJIKAHINOJIOB. 1,2-3THIICHTIINKOJb: MOJTYICHHE, CBOMCTBA.

48.T nunepun. [lonydyenue, cBoOiCTBa, IPUMEHEHHE.

49.®Denonbl. Homenkiiatypa, CTpOCHHE, METOIbI TOJIYYCHHUS, XUMHUCCKUE CBOMCTBA
(KUCJIOTHOCTh U OCHOBHOCTh B CPAaBHEHUU CO CIUMPTaMU; PEAKIHMH C y4aCTUEM
THJIPOKCHUJIA, pEaKUMd B AaAPOMATUYECKOE SAIpO, OCOOCHHOCTH OKHUCICHHUS U
BOCCTaHOBJICHUS ()EHOJIOB).

50.1Ipocteie 3¢upsl. Kinaccudpukanus, HoMeHkinatypa. CuHTe3 1m0 BHIBSHCOHY M C
MOMOILBIO CEPHOM KUCTOTHI U3 cIUPTOB. CUHTE3 BUHUIIOBBIX 3(PUPOB.

51. Xumnueckue cBorcTBa MPOCTHIX APrpoB. OCHOBHOCTb, paciieriieHne, 00pa3oBaHue
ruaponepekucei. JusTunosslii 3¢up.



52.Inokcan. OKcu STUIICHA, TOJYyYCHHE U CBOMCTRBA.

YACTD I

1. Tumbl kapOOHWUIBHBIX coenuHeHWi. Homenknatypa. CtpoeHne KapOOHHIBHOM
TPYIIIBL, €€ MOJISIPHOCTh U MOJSPU3YEMOCTb, dJEKTPOHHBIEC 3D (PEKTHI.

2. Peakiuu HyKJICO(QHUIBHOTO MPUCOCAMHEHHS K ajbJerugaM U KertoHam. OTiauuus
IBJICTUIOB M KETOHOB IO PEaKIMOHHOW crmocoOHOCcTH. Peaknmm ¢ BOJOM,
CIUPTaMU, [IMAHUCTBIM BOAOPOJOM, OHCYIH(PUTOM HATPUS.

3. B3aumopelicTBUS ~ albACTHJAOB W KETOHOB C  aMMHAKOM, aMHHaMH,
TUAPOKCUTIAMUHAMU, THIpa3uHaMu. OKCUMBI, TUAPA30HbI, (DEHUIITHAPA3OHBI.

4. Peaknuu anpJeTUA0B U KETOHOB C METAJNIOOPTAaHHUYECKUME COCTUHCHUSIMHU.

5. BoccraHoBnenue ampACTHIOB W KETOHOB JIO  YIJIEBOAOPOJOB  (peaxius
Kwxnepa-Bonbda, Knemencena) u no crnuproB. Peakuus Tumienko. OxucieHue
anbAETUIOB 10 KUCIOT. KauecTBeHHas peaklus Ha aibJAETU/bl.

6. AJbI0JBHO-KPOTOHOBAS KOHJICHCAIH. MetunenoBas u KapOOHUJIbHAS
KOMITOHEHTHI. [[pyrue Thmnbl KOHAEeHCAui KapOOHWIbHBIX COEAMHEHUH.

7. HenpenenbHbie anbaeruasl 1 KeToHbl. [Iprcoennuenne HykiIeo(UIbHBIX pearcHTOB
(Oucynbduta HaTpusi, MarHUHOPraHUYECKUX coenuHeHuil). OKuciIeHue u
BOCCTAHOBJICHUE HENPEICIbHBIX QJIBJECTUIOB M KETOHOB (C COXpaHEHUEM
TUJICHOBOW CBSI3W WU KapOOHWiIbHOW rpynnsl). KportonoBwiii ampaerun. Ero
XUMHUYECKUE CBOICTBA.

8. Apomarmueckue aipaeruabl. OCOOEHHOCTH CTPOCHHUSA. XUMHUYECKHE CBOMCTBA.
Peaknus Kannuiapo, koHaeHcalus ¢ GeHosiaMu, OEH30MHOBAsI KOHJEHCAIUS.

9. CpoiicTBa KUPHOAPOMATUIECKUX KETOHOB. AJIBIOJIBHO-KPOTOHOBASI KOHJICHCAIIHSI.
OKCHMBI — CTEPEOXUMUS, ITEPETPYNIUPOBKA bekmaHa.

10.MeTo/bI CHHTE3a abJIETUIOB U KETOHOB (U3 CIIUPTOB, HEMPEACTbHBIX COSAMHCHUIHA,
no KydepoBy ¢ MOMONIIbI0O MarHMMOPraHMYECKUX COEAUHEHUM). PopManbIeru.
ALIETOH.

11.Xunonsl. CTpoeHue, moiydyeHne, XMMUIeCKUe CBOUCTBA, TPUMEHEHHE.

12.0O1HOOCHOBHBIC ~KapOOHOBbIC KHCIOTBL. Tumbl. Homenkmatypa. CTpocHue
KapOoKcwiIbHOM Tpynmbl. KuciotHocts. BrnusHue 3amectuteniel Ha KOHCTAHTHI
JTCCOLHALNH.

13.Xumuueckre CBOMCTBA HACHINICHHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Peakiuu ¢ ocHOBaHUAMHU, HyKJIeohuIaMu. ITepuduKarius.

14.TIpousBoHbIE KAapOOHOBBIX KHCIOT (QHTUAPUABI, TaJOTCHAHTHIPHUIBI, aMUJIbI,
cinoxHeie 3gupbl, conu). Crpoenne. Homenkmarypa. Ilomyuenue. Xumuueckue
CBOICTBA, B3auMornpeBpanieHus. [leperpynnupoBka amuioB o I'opmany.

15.HenpenenbHble  MOHOKapOOHOBBIC  KHCJIOTHI. XWUMHYECKHE  CBOWCTBA 0,
B-HempeneNnbHBIX  KUCJIOT  (akpwioBas, MeTakpuioBas). [lonmumepusarus.
[TonumepHbIE MaTEpHUAIIBI HA KX OCHOBE.

16.Metonpl CcUHTE3a TPENCIBHBIX W HEMPEACTbHBIX KapOOHOBBIX KHCJIOT (M3
YIIEBOAOPOIOB, TaIOT€HIPOU3BOIHBIX, CHUPTOB, KAPOOHUIIBHBIX COCIWHEHUU U
ap.)

17. IuxapOoHoBBIe KUCITOTH. OCOOEHHOCTH CTPOSHHSI U XUMUYECKHE CBOMCTBA.

18.MajonoBass kucioTa. SIHTapHass kuciota. ManoHoBblii 3¢up. [lomydenue,
CTpOEHHE, XUMHUUYECKHE CBOMCTBA, CUHTE3bI C OMOIIbIO MAaJIOHOBOTO 3(upa.

19.0KCOKHCTIOTHI, AalleTOYKCYCHAsh KHCIOTa. AIETOYKCycHbId 3¢up. KeToHHOe WU
KHUCTIOTHOE paciieryieHre. CUHTE3bI C IOMOIIBIO alleTOYKCYCHOTO 3¢upa.



20.T'uapokcukucinoTel  (MonouHasi, BuHHas U Jap.) Crepeoxumusi. XUMHUYESCKHE
CBONCTBA.

21.ApoMaTrueckue KapOOHOBBIC KHUCJIOTHI (OCH30MHAs, CAIMIIWIOBAs U Jp.) MeTobl
CUHTE3a, OJIyY€HUE TPOU3BOIHBIX, XHMUYECKHE CBOMCTBA. ACITUPHH.

22.®Dranesie kuciaoThl ((rajeBas, TepedTaseBas u Ap.) DraneBblii aHTUAPHUI,
branumu. Konnencanus ¢dTaneBoro aHTUApUIA c beHosoM.
[MonusyTHnentepedranaro.

23.YrneBonel. Monocaxapunel. Crepeoxumus. D wu  L-psasl, 3HaHTHOMEDHI,
IUCTEpEOMEPBI,  ANUMEpPBL,  aHoMephl.  Koisbuaro-nienmHasi ~ TayTOMETpHS.
[IpoekimoHHbIE U MEpPCHEKTUBHBbIE (QOPMYIbI, HOMEHKJIaTypa. [ JIMKO3UIHBIN
TUAPOKCHIL.

24.MoHo3bl. XHMHYECKHE CBOWCTBA allbli0o3 U KETO3 (PEaKIUU MO KapOOHHWIHHOI
rpymnie, 0O TUAPOKCWIBHBIM TIpynnaM, TIJMKO3WIHAs CBS3b). B3auMHbIe
IIPEBPAILECHUS AJIbJI03 U KETO3.

25.]/lucaxapuapl JBYX THIIOB — BOCCTAHABJIMBAIOIIME W HE BOCCTAHABIIMBAIOIIUC,
Ctpoenue, CBOICTBA.

26.Tlomucaxapuapl. CTpoeHHME KpaxMmaia M IE/UTIONIO3bl. XHUMHUYECKHE CBOMCTBA.
O¢dups! kneTyaTku. MIcKkycCTBEHHBIE BOJIOKHA: BUCKO3a, allE€TaTHOE BOJIOKHO.

27.HutpocoenuneHus anudaTHueckoro W apomarudeckoro psjioB. CrpoeHwue.
XuMHUYECKHE CBOMCTBA. AI-(opMa HUTPOCOSTUHEHU .

28.BoccTaHOBIICHHE HUTPOCOCTUHCHHUI B HEHTPAJILHOM, IIICIOYHOM, KHCIION cpeax.

29.Meronpl ToONyuYeHHS aMU(PATHYECKUX ¢ APOMATHUYECKUX HUTPOCOCTUHCHUIA.
Hutpyromue areHTsl.

30.Amunsbl. Kiaccudukarus. Homenkinatypa. CTpoeHHEe aMHHOTPYIIIBL, dJICKTPOHHBIC
3¢ ¢pexTbl. OCHOBHOCTh aMUHOB, BIIMSIHUE IPUPOJIbI 3aMECTUTEIEH.

31.Peakuuyu aJKWJIUPOBAHHS aMUHOB. Y CJIOBHUS, PEAreHTHI, MPOAYKTHI. PeakinoHHas
CIIOCOOHOCTb.

32.Peakuuu aluIMpOBaHUsS aMUHOB. Aluiupyromue peareHTbl. [Ipob6a I'mucOepra Ha
NIEPBUYHBIE, BTOPUYHBIE U TPETUYHBIE AMUHBI.

33.Peakuuu amuHOB ¢ anpaeruaamu U ketoHamu. OcaoBanus [ludda (ampaumunbr).

34.Peakiuu amuHOB ¢ kuciotamu. Cynb(UpoBaHHE apOMaTHYCCKUX aMUHOB. 3allUTa
AMUHOTPYTIIIBI.

35.Peakuuss aMMHOB C Q30THCTOM KHCJIOTOW (pa3iWuusi MEXay IepPBUYHBIMHU,
BTOPUYHBIMU U TPETUYHBIMU AMUHAMHU).

36.Conmu nuasonus. IloaydeHue, CTpOCHHE, YCTOWYMBOCTh. XHMMHYECKHE CBOMCTBA.
Jnazoruaparel, 11a30TaThl.

37.Peakuuu 3aMeIeHUs TUA30TPYIIBI B apOMATUYSCKUX COJISIX AMA30HUS (PEaKI|u C
BBIJICJICHUEM a30Ta).

38.Peakius a3ocodeTaHus KaK AJIEKTPOPHIbHOE 3aMEIICHUE B apOMATUYECKOM SIPeE.
VYcnoBus, peareHThl, NpPOAYKTBL. A3okpacutenu. llomydyeHne METHIEHOBOTO
OpPaHXKEBOI0, KOHI'O KPAaCHOTO.

39.Metonbt MOJIy4eHUS NEPBUYHBIX aMUHOB u3 HUTPOCOEANHEHUH,
raJIOreHNPOU3BOJIHBIX, CIMPTOB, aMHUJI0B KUCIIOT U Jip. [leperpynnuposka ['opmana.

40.MeTo/1bl TOTYYEHUS] BTOPUYHBIX U TPETUYHBIX AMUHOB.

41.Cynb(pOKHCIOTEI U WX TPOU3BOIHBIC (COJH, XJIOPAHTUAPHUIBI, aMHIbI, d(DUPHI).
Homenkinatypa, cTpoeHue, CBONCTBA, MOJIyYEHHE.

42 . Amunokuciotsl (o, B, y-). HoMeHkaarypa, cTpoeHne, XapaKTepUCTHKA XUMHUUECKUX
cBocTB. [lonyuenue.



43.beranHOOOpa3HOE CTPOCHHE O-aMUHOKHCIOT. HMoHHbIe (OpMBI B  BOJHBIX
pactBopax. OmnThueckass H30MepHs. XUMHYECKHE pEaKIUd 10 AaMHHO- W
KapOOKCcHIIbHOMU TpymaM. [IoHSITHE O CTPOCHUU M CHHTE3€ MENTH/IOB U OEIIKOB.

44. Apomatnueckue rerepouukibl. Tumbel. CtpoeHue, 3JeKTpoHHBIE APQEeKTh (B
CpPaBHECHHH C OCH30JI0M).

45.1laTn4sieHHbIE  apOMATHYECKUE TETEPOLUKIBI C OJHUM reTepoaroMoM ((ypaH,
trodeH, nuppois). Crpoenre. XUMHUYECKUE CBOMCTBA (B CPAaBHEHUHU C OEH30JIOM).
[lonyuenne.

46.11lecTuuneHHBIE apOMATUYECKUE TETEPOLUKIIBI C OAHUM TerepoaTtoMoM. [TupuanH.
Ctpoenue. Peakiuu 31eKTpoUIBLHOTO 3aMelleHusi (HUTpOBaHHE, OpOMHUPOBAHUE,
cynbdupoBanue). Peakiuu HykiIeo(UIBHOTO 3aMelleHusi (C aMHUIOM HaTpus, C
TUIPOOKHCHIO HATpHs, ¢ peHmwIMTHEM). Peakiuu o atomy a3ora (¢ KUCIOTaMu, C
ANIKUITaJIOTeHUAaMH U JIp.)

47 Ilypun, nupumuanH. CrtpoeHue. [eTepolMKINYEeCKHe OCHOBAaHHS B COCTaBe
HYKJIEMHOBBIX KHCIOT. Hykieo3uabl, HykiaeoTHabl. [IpencTaBieHuss O CTPOCHUU
HYKJICMHOBBIX KUCJIOT.

IV. Ouenounsle maTepuaibl AJs1 TNPOBedeHUs] TeKylled H MNPOMeKYTOUYHOI
aTTrecTanun

OIIK-1. CnocobeH aHaAIM3UPOBATh W WMHTEPIPETHPOBATH DE3VIILTATHl XUMUYECKUX
YKCIIEPUMEHTOB, HAOIIOAECHNI U U3MEDEHMIA.

Howmep Kpurepun
3a/1aHus OLICHMBAHUs 3aaHUH
CopneprxaHue BoIpoca/3alaHus

1 JIJ11 OYMCTKH KUJAKUX OPTaHMYeCKUX COeTUHEHN i ucnoab3yroT: | 1 6amn 3a
A. Ilepexpucrainuzaiuio IPaBUIILHBINA OTBET

b. Bo3sronky
B. Okcrpakiuto
I'. Tleperonky npu atMochepHOM JaBICHUH,

2 JLJ1s 04MCTKM ¥ MAeHTH(PUKAIMU 0CH30iHOI KUCJIO0ThI 1 6amn 3a

HCIOJb3YIOT COOTBETCTBEHHO: HpaBUIbHBINA OTBET

A. Metoz neperoHku npu arMoc(epHOM JaBJIEHUU U OIIpe/ieTIeHHE
MoKa3aTelisi NPeJIOMJIICHHS

b. MeToa BO3roHKM U ONpeesICHUE TOKA3aTeNs MPETOMIIEHUS

B. Meton nepekpucTtaiin3auy 1 ONpPEAeIeHUE TEMIIEPATYPhI

IIJIaBJICHUS
I'. Metop 3KCTpakiuy U ONpeieTICHUE MOJICKYISIPHOH pedpakiuu.

3 JlJist ocynecTBIIEHHsI IEPErOHKH NMPH aTMocdepHoM naBienun | | Gawiza
HE00XO0IMMO UCIO0JIb30BAThH CJIAEAYIOIUNA HA00P XMMUYECKOM MPABUJIBHBIA OTBET
MOCY/JBbI:

A. Kpyrnononnas konba, Hacagka Kistitzena, mpsiMoit X0JI0IMIbHUK,
AUTOHX, IPUEMHUKH, TEPMOMET]

b. Konb6a Knsiizena, oOpaTHBIN XOJIOAMIBHUK, AJUIOHXK, TPUEMHHKH,
TEPMOMET]

B. Konb6a Bropua, xonogmnpauk JInbmxa, Hacagaka /{luna-Crapka,
TEPMOMETP, NPUEMHUKHU

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




4 JlJ1s1 Ka4eCTBEHHOI0 ONpeae/IeHHs aJIbJIerH/AHON IPyNIbI B 1 6an 3a
MoJIeKYyJie OPraHNYecKOoro coeIMHEeHNs UCMOJIb3YI0OT peareHT: NPaBUJIbHBINA OTBET
A. Jlykaca
b. Tomnenca
B. Ixonca
I'. lennxe

5 Pearent Toasenca —sro: 1 Gam 3a
A. Okcun xpoma (I11) B KOHIIEHTPHUPOBAHHON CEPHOM KHUCIIOTE HPABHUIIBHBINA OTBET
b. PactBop 6poMa B 4ETBIPEXXJIOPUCTOM YTIIEPOJIE
B. AMMuauHbIii pacTBOp OKcuaa cepedpa
I'. Xitopua HMHKA B KOHIEHTPUPOBAHHOM BOJIHOM PAacTBOpE

XJIOPOBOAOPOA.

6 Kou10y ByH3eHna ncnoab3yor 1Js: 1 Gamn 3a
A. IIpuroroBiieHus: U XpaHEHHs paCTBOPOB NPaBUIBHBINA OTBET
b. Kunsiuenus pactBopoB
B. ®unbrpoBanus npu NOHUKEHHOM JaBJICHUU
I'. Ileperonku nmpu aTMocepHOM ABICHHH,

7 Hen3zectHoe BemecTBo X coctaBa CsHsO He okucisiercs 1 Gamn 3a
ruapokcuom meau (1), nMeeT HeliTPAILHYIO peakIUio HA IPaBUJILHBIA OTBET
JIAKMYC, AA€T MOJIOKUTEIbHYI0 HOA0GOPMHYIO IPOOY.

BemecrBoMm X sABJIsIeTCH:
A. Byrun-3-on-1

b. 3-Mertokcunponux

B. MeTHUIBUHUIKETOH

I'. byren-3-ams.

8 Hen3zBecTHoe BemecTBo X o0ecuBeynBaeT OpPOMHYIO BOAY, 1 Gamn 3a
OKHUCJIsIeTCs OKCHIOM Meu npu HarpeBanuu, B UK-cnekTpe HPABHUIIBHBINA OTBET
nMeeT 10J10Cy norJjoumenust B o6aacru 1680-1620 cm.

BemecrBom X MokeT ObITh:
A. [ukstorekcen-3-ou

b. Benzanpaerun

B. ben3oiinas kuciora

I'. Muknorekcen

9 HensecTHoe BemecTBo X o0ecuBeynBaeT OPOMHYIO BOAY, 1aéT 1 Gasnn 3a
0Ca/I0OK C aMMHAYHBIM PacTBOPOM OKCH/a cepedpa, B NPaBUJIbHBINA OTBET
HNK-cnexTpe mMeeT TPH M0JIOCHI OTVIOLICHUS] Pa3HOM
MHTEHCHBHOCTH B 06aacTu 1600-1450 cm L. BemectBom X MoskeT
ObITh:

A. Iuksorexkcano
b. ®enunanernien
B. Tonyon
I'. ®enon.

10 Heu3BecTHoe BeniecTBO X OKHC/ISIETCS aMMHAYHBIM pacTBopoM | | Gamn 3a
okcuaa cepedpa, npu 100aBJIeHNH €ro BOJHOI0 pacTBOpa K IPaBUJIBHBINA OTBET
cBeskeocaxkaénHomy ruapokcuay meau (1), roanyooii ocaxok
THAPOKCH/IA PacTBOpsieTcs M 00pa3yercs APKO-CHHUI PacTBOP.

BemecTBom X MOkeT ObITh:
A. Ilponanans
b. I'muuepun
B. Caxapo3sa
I'. I'moko3a.
11 Kakyro maccy yKCyCHOro ajibJAerua MOKHO moxy4uThb u3s 120 g 3 Gamna

MeTaHa, eCJIM BbIXO/l MPOYKTA HA MOCJe/IHEll CTAIMU COCTABJIsIET




80%? OTBeT yKaxuTe B rpaMMax M ¢ TOYHOCTBIO 10 1eCATHIX.

12

IIpn BoccTraHoBjieHUM HHUTPOOeH30a Mmaccoid 1,23 kr ObLIO
noaydeno 0,772 xkr anwiauHa. PaccuuraiiTe MaccoByw 10110
BbIX0Ja NPOAYKTa OT TeopeTHYeckH BO3MOxkHOro. OTBer
YKa:KUTe B POLEHTAX U C TOYHOCTHIO /10 11eJIOT0 3HAYeHMSI.

3 oajuta

13

IIpuBeautre TpM cnocoda mosaydeHusi (eHosia. YKaKkuTe
0COOCHHOCTH KAMkKIO0I0.

3 daiuta

14

Caenywuiue coeTHHEHHS PACIOJIOKUTE B MOPSIIKe BO3PACTAHUSA
OCHOBHBIX CBOIiCTB: aMMHaK, YTHJIAMUH, aHWJIHH. JlaiiTe
00bACHEHUA.

3 daiuta

15

Caenywuiue coeJUHEeHHUsSI PACNIOJI0KATE B NMOPS/IKe BO3PACTAHUSA
KHCJIOTHBIX CBOMCTB: YKCYCHAsl KMCJIOTA, IPONAHOBAs KHCJI0TA,
XJIOpYKCycHasi Kucjiora. /laiite o0bsicHeHH .

3 Ganna

16

Caenywouiue coeJUHEeHHSI PACIIOJI0KATE B NMOPSI/IKe BO3PACTAHUS
AKTUBHOCTH B PeaKUusX 3JIeKTPOPUILHOI0 3aMelleHus : 0eH30.1,
OeH30iiHAsI KHCJI0TA, eHo. JlaiiTe 00bsICHEHUS.

3 Ganna

17

Caenywomue 3amMecTHTeJIM B apoMarudeckom Kouabune —CHs,
—NOz2, -NH2, -Br, -COOH, —CN pacnoJoxuTe no rpynmnam:

1. DJIeKTPOHO/IOHOPHbIE 3aMeCTUTEIU U OPUEHTAaHTHI | poxa

2. DJIeKTPOHOAKLENTOPHbIE 3aMeCTUTEH U opueHTaHThI || pona
3. DJ1eKTPOHOAKIENTOPHbIE 3AMeCTUTEIH U OPHEHTAHTHI | poaa

3 Gamna

18

IIpensioxkure TPH XHMHYECKHMX TeCcTa /Jsi TOATBEP:KIeHUsI
CTPYKTYPbI AKPHJIOBOH KHCJIOTHI.

3 Gamna

19

Ykaxure Heo0X0AMMble peareHTbl W YCJOBHS Peakuui Ajsi
NMpeBpallieHus1 TOJyoJla B H-OPpOMTOJYo0J, OeH3WIOpoMu,
O0eH30iiHy10 KucJa0Ty. Hannmmre ypaBHeHHsl COOTBETCTBYHOIIUX
peaxkumuii.

3 Gamna

20

Hpe)moslche CXeMYy CHHTE3a HOA0EeH30/1a B TPHU CTAAUH UCXOAHA U3
HHTp066H3OJIa H UCII0JIB3YyS PEaKIUI0O JTHA30TUPOBAHUA.

3 daiuta




OIIK-2. CnoocobeH nOpoBOIUTH C COOJIOIEHUEM HOPM TEXHUKH OE€30IMaCHOCTH

XUMHUYECCKUI SKCIICPUMCHT, BKJIKO4Yasa CHMHTC3, aHAJIN3, M3YVYCHHNEC CTPYKTYPhI U CBOMCTB

BCIICCTB M MATCPHUAJIIOB, HCCIICAOBAHUC MMPONECCOB C NX YYACTHCM.

Howmep Kpurepuu
3aJaHMs OLICHMBAHUA 3aJaHUN
ConeprkaHue BOIpoca/3agaHus

1 JIerkoBOCIIAMEHAIOIUMHUCH ABJIHIOTCH BCe BEleCcTBA 1 Gann 3a
psu]a: IIpaBUJIBHBIN
A. JInaTunoBsiii 3dup, 6eH30iHAS KUCIIOTA, STUIIAIIETAT OTBET
b. AnetoH, 6eH30aT Kajusl, YeThIPEXXJIOPUCTHIN YIIIepo]

B. IusTuioBslii 3¢up, arieToH, anerat HaTpHs
I'. Drunanerar, alieToH, TeTparuapodypax..
2 IIpu neperonke JerkoBoOCIJIAMEHSIIOIIUXCS JKUAKOCTeit B | 1 Oamn 3a
Ka4vecTBe HArPeBaTeJbHOI0 3JIEMEHTA UCIOJb3YIOT: NPaBUIIbHbIN
A. Macnsnayro 6aHio OTBET
b. I'a3zoByro0 ropenky
B. Bogsnyto 6aHto
I'. Ilecuanyto GaHro.
3 Jliis1 ocylecTBJIEHUS MIEPEerOHKU NMPHU aTMochepHOM 1 6amn 3a
JAaBJICHHM He00XO0AMMO HUCI0JIb30BATh CJAEAYIONIHIA HAO0Op | MPaBHIbHBINA
XHMHY€ECKOM IOCYybl: OTBET
A. Kpyrnononnas konba, Hacaaka Kunsiizena, npsmoit
XOJIOAWIBHUK, aJUNIOHXK, IPUEMHUKHU, TEPMOMETP

b. Konb6a Knsiizena, oOpaTHbIi XOJIOAMIBHHK, AJUTOHXK,
MPUEMHUKH, TEPMOMETDP

B. Kon6a Bropia, xonoamibauk JInbuxa, Hacaaka
Huna-Crapka, TepMOMETp, MPUEMHUKHU

I'. Kpyrinononnas konba, Hacanka Bropiia, Xm0 uibHUK
JInbuxa, amnoHXk, MPUEMHUKHU, TEPMOMETP

4 Kpyriononubie KoJ10bl B OPraHn4ecKoOM CHHTe3€ 1 Gamn 3a
HMCIOJIb3YIOT JJIs: IIPABUIIbHBIN
A. Pabort, cBA3aHHBIX C HATpEBaHUEM OTBET
b. Xpanenus xugkocreit
B. [IpuroTtoBienus pacTBOpoOB
I'. ®unpTpoBanus.

5 Jli1s mpoBeieHus1 IKCTPAKIMHU MCIOJIb3YIOT: 1 6amn 3a
A. KanenbHble BODOHKH HpaBUIIbHBIH
b. JlenutenbHble BOPOHKU OTBCT
B. Konunueckue BOpOHKH
I'. Men3ypku.

6 Jlist BBICYIIMBAHUSI TBEPABIX BEIIECTB HCMOJIb3YIOT: 1 Gamn 3a
A. ITpu6op Cokcnera [PaBHUIIBHBII
b. TpyOky Omuxa OTBET
B. Oxcukarop
I'. Konby ®aBopckoro.

7 Xpomarorpagus UCIOJIb3YyeTCs AJIA: 1 6amt 3a
A. TlonTBep aeHus: CTPYKTYPHI BEIIECTBA MPaBUITBHBIHA

OTBET

b. Unentudukanuu BemecTra

B. YcranoBieHus cTpyKTypbl BEIIECTBA

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




B kavecTBe ANWJINPYIOIIHUX PEAreHTOB HE UCNOJIb3YIOT:
A. XyopaHruapuasl KapOOHOBBIX KHCIIOT

b. Anpnernabl

B. Cnoxnsbie 3¢gupsl

I'. KapO6oHOBBIE KHUCIIOTHI.

1 Gamn 3a
MPaBWIbHBIN
OTBET

J1s1 mosty4eHHus NPoCThIX 3UPOB HCIOJIbL3YIOT:
A. Koupgencamuro Kisaiizena

b. Cunre3 BunssMmcona

B. Peaknuro srepudukanuu

I'. IleperpynnupoBky ®@puca.

1 6amn 3a
NIPaBUJIbHBIN
OTBET

10

Jis peakumid, NPOTEKAOUIUX 10 MEXAHU3ZMY
0MMOJIEKYJISIPHOT0 HYKJIEO(PHJIBHOIO 3aMeLeHn sl
XapaKTEpPHO:

A. Haimume cyOcTpara ¢ JOCTYIHBIM PEaKIIMOHHBIM [IEHTPOM,
CHJIBHBINA HYKJICO( I, TIOJSPHBINA allpOTOHHBIH
pacTBOPUTEIIb

b. Hanuuue cyOcTpaTa ¢ JOCTYHHBIM PEaKIIMOHHBIM LIEHTPOM,
cJ1a0bIil HyKJI1€0( W1, TTOISAPHBIN POTOHHBIA PACTBOPUTEIH

B. Hanuuue cuiibHOrO OCHOBAHUS, pa3BETBIEHHAS CTPYKTypa
cyOcTpara, BbICOKas TeMIepaTypa

I'. Hanmuuue cy6erpara, ciocoOHOro 00pa3oBarh yCTOWUYMBBIN
KapOOKaTHOH, HECUJIbHBIN HYKJI€0(UII, TOISIPHBIN
IPOTOHHBIN PAaCTBOPUTEIIb.

1 6amnn 3a
NIPaBUJIbHBIN
OTBET

11

B Tpu cTaauu ocyuecTBUTe Nepexos 3TaHOJA — 1-3ToKcH
ITAHOJI. YKaKUTe YCJI0BHS BceX NpeBpalleHui.

3 daiuta

12

OcymecTBuTe NpeBpaieHus 1o cxeme
3TaHAJIb —> MPONAHOJ-2 — U30NPONNJI0EH30AT.
Ykaxure ycja0Bus BcexX NMPeBpPaLEHUHI.

3 Gamna

13

OcyiecTBHTe NPeBPAIIEHHs N0 CXeMe
O0yTeH-2 — 0yTaHOJI-2 — OYTAHOH — OKCHM OyTaHOHA.
YkaxuTe ycJIOBUS BceX MpeBpalieHunid.

3 daiuta

14

OcyumiecTBuTE NpEBPallIeHNs 110 CXeMe
(pernamMarauitbOpomusn — OeH3oiHAA
0eH30MJIXJIOPHUL.

YkaxkuTe ycJ0BHS BCeX NPpeBpallleHUHUH.

KHucJI0Ta —»

3 daiuta

15

OcyuiecTBUTE MpEBPANIEHUs 110 CXeMe

0€eH30J1 - HUTPOOEH30J1 — AHUJIMH — 0eH30/1-THA30HHHXJI
opusa.

Ykaxure ycj10BUs BCeX NMpeBpaLleHui.

3 Gamna

16

OcymecTBuTe NpeBpalieHus 1o cxeme

n-METHWJIAHWIMH —> 1-TOJIYyO0JIIMa30HUI-XJI0PH — n-OpoMT
0J1y0J1 —> n-OpoMOeH30iiHAsl KMCJI0TA.

Ykaxure ycJa0BHs BCeX NPeBpalleHUH.

3 bayuta

17

OcyumecTBuTe NpeBpamieHus Mo cxeme

N-HUTPOAHUWJIUH — H-HUTPOOEH30//IUA30HUI-XJIOpU] — n-
THAPOKCH-1"-HUTP0a300€eH30.1.

Ykaxkute ycjJoBUSI BCeX NpeBpallleHUd W OCOOCHHOCTH
MocJIeAHel peaKIuu.

3 oajuta

18

OcyuiecTBUTE MpEeBpalIeHUs MO cXeMe
OeH3aJbaerua — 0eH3WI0BbIA CIUPT —>

3 dajuta




OeH3MJIAMUH —> XJIOPHI MEeTHJI0CeH3UJIAMMOHMS.

YkakuTe ycia0Bus BceX NpeBpalliecHU .

19 B Tpu cTaanu ocyumiecTBUTE NEPexos 3 Gayna
aleTHJIeH —> AleTHJIXJIOPHU/I.
YKaxuTte ycJa0BHUsl BCeX NMPeBPallleHHIA.

20 B Tpu cTaimu ocymecTBUTE MePexXo/ 3 6amna

HUTPOOEH30J1 — (heHoJI.
YkakuTe ycja0Bus BcexX MpeBpPallieHH .




OIIK-6. CrtocobeH npeacTaBIsiTh PE3VILTATHEI CBOEH padOTHI B VCTHOW W MUCHMEHHOU
(bopMe B COOTBETCTBHMM C HOPMAMHU W IPABWIIAMH, OPUHITHIMA B NPOGhECCHOHAILHOM
COOOIIIECTBE.

Homep Kpurepun
3aJ1aHus Cozeprkanue BOpoca/3a1anus OLICHUBAHHS
3a1aHUN
1 Toabko KOBaJIeHTHbIE CBSI3U MPHUCYTCTBYIOT B 1 Gamn 3a
COCIUHEHUM: MPaBUJIbHBIN
A. CH3-CH2-CH2-NO> OTBET

b. CH3-CH2-CH2-ONa
B. CH3-CH2-NH3Br
I'. CH3-CH>-COONa.

2 AMMHOIpPYIIA NPOSIBJISIET CBOICTBA 3JIEKTPOHO0OHOpPHOro | 1 Oamn 3a
3aMeCTHTEJIS B COIMHEHUHM [paBUIBLHBIH
A. benzunamun OTBET

b. Amnmunamun
B. IIponmiunamun
I'. ®ennnamuH.

3 IIponun, B 0T/IMYHE OT NPONIEHA, pearupyeT O BCeMHU 1 6amn 3a
COeIMHECHUSIMH psiaa: IIPABUJIbHBIN
A. Br2 (CCls), Clz mpu 500°C, C4HgLi OTBET

B. CH3CH20H (kt,t%), NaNHz, HBr
B. H20 (kt,t°), CH3SH (kt,t°), HBr
I'. [Ag (NH3)2]JOH, NaNH2, H2CO (kt,t°).

4 Hau6oJiee BepOSITHBIM HHTEPMEINATOM B PEAKIIUU 1 Gayun 3a
3J1eKTPO(HIBLHOro NpucoeHHeHHs1 POMOBOIOPOJA K NPaBUIIbHBINA
2-MeTWI0yTeny-1 siBisieTcs: OTBET

+

A. CH3—(|:H—CH—CH3
CH,
by

b. CHyC—CH;CH,
CH,

B. CH;Q-CHZ—CH3
CH,

I. CH3—(|:H—CH—CH3
CH,

5 B pe3yabTare ruapatanuu 6yruHa-1 B npucyTCTBHH coJieii | 1 Gamn 3a
PTYTH 00pa3yercs: PABUIIBHBIN
A. byranans OTBET
b. byranon
B. byranon-1
I'. Byranon-2.

6 B nopsiike yBeJu4eHHsS] CKOPOCTH 3J1eKTPOPUILHOTO 1 Gaun 3a
OpOMHMpPOBaHUS PACIIOJIOKEHbI COeTMHEHUS B PALY: HPaBUJILHBIH
A. Tonyomn, peromn, 6pomOeH30T OTBET

b. Benzanpaerua, gpenomn, Tomyon
B. bpomben3oi, 6eH3amberum, ToIyos
I'. Benzanpaerua, Tomyos, GeHo.

7 CorsiacoBaHHasi OpHEHTAIMS 3aMecTHTe el nposiBasiercss | | 6amn 3a
B COeIMHEHUH MPaBUIIbHBIN
A. 4-HutpoOen3oitHas KucioTa OTBET




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

Bbi0epure psig, B KOTOPOM COeIMHEHHS PACIOJIOKEHBI B

nopsiiKe yBeJuYeHusi KapOOHUIbHON AKTUBHOCTH:
A.HCHO, CH3CH2CHO, CH3CH.COCHjs

b. CH3COCHs, CH3CH2CHO, CH3CH2COCH3
B. CH3COCHs, CH3CH.CHO, HCHO
I'. CH3CH2COCH3s, HCHO, CH3CH2CHO.

1 Gamn 3a
MPaBWIbHBIN
OTBET

ByTraHoH-2 pearupyer co BceMH COeIHHEHUSMU Ps/Ia:
A.NH2-NHa, H*;  Cu(OH)2, t°; KMnOs, H2SOu4, t°

Bb. NH2OH, H"; Cl, NaOH; Hoy, Ni

B. NH2-NH2, H";  KMnOg4, H2S0s4, t% CuO, t°

. Hz, Ni; [Ag(NHz3)2]OH, t%

NH2—NH, H™

1 6amnn 3a
NIPaBUJIbHBIN
OTBET

10

JM3THIAMHMH pearupyeT co BceMHU COeJHHEHHSIMH psijia:
A. A30THasl KUCJIOTa, a30TUCTasl KUCJIOTA, YKCYCHBIN

AHTUAPU]I,
b. A3oTHas KuCIOTa, YKCYCHBIA aHTUIPHU]I, HOMETaH

B. A3oTHas kuc0Ta, a30THCTAs KUCI0TA, TUAPOKCH]T HATPHS
I'. AzotucTas KucioTa, HoaMeTaH, OpOMOBOIOPOI.

1 6amn 3a
IIPaBUJIbHBIN
OTBET

11

Ha npumepe B3anmoaeiicTBusi 0poMITaHA ¢ BOAHBIM
PacTBOpPOM LIET0UYM HU3JI0KUTE CYHIHOCTh MEeXaHU3Ma
OMMOJIEKYJISIPHOTO HYKJIEO(PHIbHOI0 3aMeLeHUs Y
HACBIIEHHOT'0 ATOMA yrJjepoaa.

3 daiuta

12

Ha npumepe B3anMoaeiicTBusI 2-0poM-2-MeTHJINPONIaHA €
BOJHBIM PACTBOPOM INEJIOYM M3JI0KHTE CYIIHOCTh
MEXaHM3Ma  MOHOMOJIEKYJSIDHOIO  HYKJICO(PHIBHOIO
3aMellleHUs] Y HACBIIIEHHOT0 aTOMa yrJjepoja.

3 Gamna

13

Ha npumepe B3aumozgeiicTBusi 0eH3osia ¢ OpoMITAaHOM B
NPUCYTCTBHM  KaTajau3aTopa  H3JI0XKHTe  CYLIHOCTh
MeXaHHu3Ma 31EeKTPOPHIBHOTO 3aMeleHus B
apoMaTH4eCKOM pPsay.

3 Gamna

14

Oxapakrepu3syiiTe BJUsIHUE 3aMeCTUTeJIel B
apoMaTH4YeCKOM si/ipe HA POTEeKaHUe peaKu i
3JIEKTPOPUIBHOI0 3aMeLeHUS.

3 daiuta

15

IIpu B3aumoaeiictBuu OeH3osia ¢ 1-OpoMmpomaHoMm B
NpUCYTCTBHH XJopujaa xeie3a (111) 6b11a moryyeHna cmech
MOHO- W [M-3aMEIIEHHBIX 0EH30JI0B ¢ NpeodafaHneM
U30MponuJadeH3osa U 1,4-nuu3onponun/idensoa.
OO0bsicHUTE 3TOT pe3yJbTar.

3 daiuta

16

IIpn B3aummoneiicTBUM NponeHa ¢ OpPOMOBOJOPOIOM B
NOJIIPHOM pacTBopuTeie odpasyercs 2-0pomnponan. Ilpu
B3aUMO/JCHCTBHM ITHX K€ PeareHTOB, HO B NIPUCYTCTBUH
nepokcuaa  Bojgopoaa  ooOpasyercss  1-Opommpomnas.
OO0BbsicHUTE 3TH Pe3y/IbTAThI.

3 bayuta

17

Ilpu  B3amMogeiicTBMM  MpomeHa ¢  XJOPOM B
YeThIPEXXJIOPUCTOM yriiepoae npu KOMHATHOM
Temmeparype ooOpasyercsa 1,2-nuxnopnponan. Ilpm
B3aHMMO/1eliCTBHH ITHX ’Ke peareHTOB, HO NP TeMIlepaType
450°C  oOpa3syercsi  3-xJiOpmpomeH M BblAejsieTcs
XJ10poB0oA0poA. O0BbSICHUTE ITH Pe3yJIbTAThI.

3 bayuta

18

Peakuuu HYKJ1€0(PMIBLHOT'0 NMPUCOeINHEHN S mno

3 bayuta




KAapOOHWJIBLHOH TIpynme 4YacTto TpPedyOT NPHCYTCTBHA
KHCJI0THOro Karanauzatopa. Ho B ciy4yae mcnoJib30BaHuA
N-HykJ1eo(pnji0B TNOBBIIIEHHAs] KHCJIOTHOCTb  MOKeT
3HAYUTEJIbHO CHU3UTH CKOPOCTh peakuuu. O0bsICHUTE 3TH
(paxTbl.

19

Peaknus AMA30THPOBAHUS npeaCTaBJIsAET coooii
B3aMMO/IeliCTBHEe NMEPBUYHBIX APOMATHYECKHX AMHMHOB C
COJISIMH a30THCTOI KHCJIOTHI B H30bITKE CHJIBLHOM KHCJI0THI
Npd  NOJJAEP:KAHMH  HU3KOH  Temmeparypbl. UYem
00BSICHSIIOTCSI TAKHME YCJIOBHS 3TOM peakuum?

3 Ganna

20

A3ocoueTaHue — B3aUMOJelicTBHEe COJIeH JUa30HUA C
apoMaTHYeCKUMH COeIMHEHHUSIMH, coJepKaluMu
CWIbHBbIE  JJIEKTPOHOJOHOPHbIe  rpynnbl  ((peHobl,
apoMaTHyecKue AaMUHbl W WX TMPOM3BOAHBIE), 4YTO
NPUBOAUT K 00pa3oBaHMI0 a3ocoequHeHMil. Peaknus
TpedyeT co0.1101eHNsl onpeaeJéHHbIX 3HaYennii pH cpenbl.
Yem 00yc/10BJ/IEHbI TAKHE 0COOEHHOCTH 3TO# peakuumn?

3 daiuta




D43K6T3K33M9H3HHOHHOFO6Mﬂ£TaIH)HHCHHHﬂHHe
«OpraaneCKaﬂ XUMU»

1. HammmmTe ypaBHEHHs peaKIMil MEXIY CICIYIONTUMU COCTMHCHUSIMU B YKa3aHHBIX
YCIOBUSIX:
a) M30MACIISTHBIN anbAeTU ] U (PEHUITHIPA3UH B KUCIION Cpelie;
0) mpomaHaJib U METUJIATUIIKETOH B MPUCYTCTBUU I1IEJIOUH;
B) KOHJICHCAIIMS dTUJIAIIETaTa B IPUCYTCTBUU ATUIIATa HATPUS;
') HarpeBaHue OyTaHaMu/ia B MPUCYTCTBUU NIeHTaokcuaa docdopa;
1) KOpUYHas KUCJIOTa 1 OpOMOBOIOPO/I;
e) HarpeBanue (t~1500C) 2-runpokcuOyTaHOBON KUCIOTHI;
’K) HarpeBaHuEe MUPOBUHOTPAHON KUCIOTHI C pa30aBICHHONW CEPHOM KUCIIOTOH,;
3) a,D-raylakTonupano3a ¢ HOJ3TAaHOM M KHUCIOTHBIM TUAPOIAU3 OOpa3yrolerocs
COCIMHCHHSI,
1) TAMETUIIDTUIIAMHH B CepHasl KUCIIOTa;
K) OpOMU/JT O-TOJIUIIUA30HUS U HOAUT KaTHsL.
HazoBute Bce 00pasyronuecs: COeTUHEHHUS.

2. Hanuiumre ypaBHEHHS peaklMil MOJIyYEHUS CIEAYIOINUX COEAUHEHNMN:

a) aleTOH MHPOJIM30M COJIM COOTBETCTBYIOLIEH KapOOHOBOM KUCIIOTHI;

0) u3oMacisHas KUCI0Ta U3 MaJIOHOBOIO 3Qupa;

B) D-kcuno3za uz D-umno3sr;

r) MpoNWIaMUH U3 1-OpomIiponana;

1) 4-ruApOKCH-3-MEeTOKCH-4'-HUTPOa300€H30]1 H3 COOTBETCTBYIOIIMX JHA30- M
a30COCTaBJISIOLIUX.

VYKaXuTe ycIIOBHS BCEX MPEBPAILCHUN.

3. OcyuiecTBUTE NPEBPAILECHUS, HA30BUTE BCE COCUHEHUS.

CHy C-CHy CH,

NaOH

| ——— J 0]

TCH CH,Br 3Cl, | NaOH ¢

H = LiAlH, ~ CHyCH,NH, . B CH,CH,CH,CL c Na/C,H,OH

KOH, t°
lcéH S0,Cl Cu, 200°C
CZHSOH 136

-

H+
4. Peakuus 1na3oTHUPOBAHUS. Y KAXKUTE YCIOBHS PEAKUWH, THA30TUPYIOLIME ArCHTHI.

PaccmoTpuTe MeXaHN3M peakiiK Ha JJI0OOM KOHKPETHOM IPHMEPE.



IIpumepHbIii epeyeHb TeM It KYPCOBBIX padoT Mo JMCUMILINHE

«OpraanecKaﬂ XUMUA»

KoHCTpyKTHBHBIE pEAaKIIMU B OPTrAaHUYECKON XUMUU

THUIBI XUMUYECKUX CBSI3€M B OPraHUYECKUX COCTUHEHUSX
KucnoTHO-0CHOBHBIE CBOMCTBA OPraHMYECKUX COEAMHEHUN
THIIBI KUCITOT B OPraHUYE€CKOW XUMUU

Opranuyeckrie OCHOBaHUS

Kartanuzaropsl ruipupoBaHus U 1€TUIPUPOBAHUS
HNHTepmennaTel OPraHM4eCKUX PeaKkIum

PearenTnl B OpPraHUYCCKHUX PCAKIHUAX

© 0o N o g~ w DN E

PacTtBopuTeNny B OPraHMuECKUX peakusx

10.MeTopl Ka4E€CTBEHHOTO aHAJIN3a OPTaHUICCKUX COCTUHEHUN
11.MeTtoab! KONUYECTBEHHOIO aHAIN3a OPTaHUYECKUX COETMHEHUN
12.MarauiiopraHU4eCKue COCTMHCHUS

13.IlpuMeHeHne MarHnHOpraHMueCKUX COSAMHEHUI B OpraHMuYeCKOM CUHTE3€E
14.Peakunu HyKJ1€O(QUIBHOTO 3aMELIECHUS B ApOMaTUYECKOM Py
15.CrpoeHnue u LBET OPraHMuEeCKUX COEUHEHUMN

16.KaTtanu3aTopsl U KaTAIMTUYECKUE PEAKLIUU B OPraHUUECKON XUMUU
17.IleperpynnupOBKY C yHACTUEM a30TCOAEPKAIIMX COCTUHEHUM
18.IleperpynmupoBKY C y4aCTHEM KHCIOPOACOASPIKAIINX COSTUHEHUN
19.TleperpynnupoBKU B OpraHUIECKON XUMUU

20.Kucnopoconepsxaiyie mITHYICHHBIE [IUKIIBI C OTHUM T€TePOaTOMOM
21.AzoTcoaeprkaniye MeCcTUUICHHbIE [IUKIIbI C OJHUM reTepoaToMOM

22. Peaknuu KOHIEHCAILIUNA

23.JIByXOCHOBHBIE KUCIOTHI U UX TPOU3BOAHbBIC

24.ConpspkeHHOE MPUCOSIUHEHHE K O, 3-HeTpe1eTbHbIM COeTUHEHUSIM
25.HykneoduiabHblie neperpynnupoBKU K 3J€KTPOHOAE(HULIUTHOMY a30TYy.

26.Bxnag pycCKUX XMMHKOB-OPTaHUKOB B Pa3BUTHE HAYKH.



IIpunosxenue 3
YueOHO-MeToAUYeCcKOe M HHGOPMALIMOHHOE o0ecnedeHue TUCHHILIHHBI

PexoMeHnayemas aureparypa

OcHoBHas uTepaTypa:

1. PeytoB O.A. Oprannyeckas xumus: yueOHuk. Y. 1: Oprannyeckas xumus: B 4 4. Y.
1/ O.A. Peyros, A.JI. Kypu, K.I1. Bytun. — 9-e uza. — Mocksa: Jlabopatopus
3Hanui, 2021. — 570 ¢. — Pexxum noctyma:  https://e.lanbook.com/book/166749

2. PeyroB O.A. Oprannyeckas xumus: yueOnuk. Y. 2: Oprannueckast xumusi: B 4 4. Y.
2/ O.A. Peyros, A.JI. Kypn, K.I1. bBytun. — 10-e uzn. — Mocksa: Jlaboparopus
3HaHui, 2021. — 626 ¢. — Pexxum noctyma:  https://e.lanbook.com/book/166750

3. PeyroB O.A. Oprannueckas xumus: yueOHuK. Y. 3: Oprannyeckas xumus: B 4 4. Y.
3/ O.A. Peyros, A.JI. Kypu, K.I1. Bytun. — 8-e uzn. — Mocksa: Jlaboparopus
sHaHui, 2021. — 547 ¢. — Pexxum noctyna: https://e.lanbook.com/book/166751

4. PeytoB O.A. Opranunueckas xumus: yueOHuk. Y. 4: Oprannyeckas xumus: B 4 4. Y.
4/ O.A. Peyros, A.JI. Kypn, K.IT ytun. — 7-e u3a. — Mocksa: JlabopaTtopust
3HaHui, 2021. - 729 ¢. — Pexxum gocrtyma:  https://e.lanbook.com/book/166752

JlonomHUTENNbHAS TIATEPATYPA:

5. Hprok B.I'. Oprannueckas xumusi: yueoHoe nocodue st By3os / B.I'. [Ipiok,

B.T". Kaprnies, B.I1. Xuns. - 3-¢ u31. — DnextpoH. n1aH. — Mocksa: FOpaiit, 2021. —
502 c. — (Bricmiee odpazoBanue). — URL: https://urait.ru/bcode/474456

6. I[lepeBanoB B.I1. ToHkui opraHUYeCKU CHHTE3: MPOEKTUPOBAHUE U 00OPYAOBaHHE
IPOU3BOJICTB: yueOHoe rmocodue /st By3oB / B.IL. Tlepesanos, .. Kongobckuii. —
2-e u3ll. — DNeKTpoH. aaH. — Mocksa: IOpaiit, 2021. — 312 c. — (Beicuiee
obpasosanue). — URL.: https://urait.ru/bcode/473022

7. la6apos FO.C. Opranudeckas xumus [Dnektponnbsiid pecype] / F0.C. 1llabapos. -
5-¢ m3x., crep. — Caunkrt-llerepoypr: Jlans, 2022. — 848 c. — Pexum jgoctyna:
https://e.lanbook.com/book/210716

8. l'amoukun A.. Oprannyeckass xumus. Kuura 1. Teoperndyeckue OCHOBBI.
ALIMKIIMYECKUE YTIEBOJIOPObI [DIEKTPOHHBIN pecypc]: ydeOHoe mocobue st
By30B / A.W. l'anoukun, W.B. Anansuna; — 3-¢ m3z., crep. — Cankt-IletepOypr:
Jlanb, 2022. — 436 c. Pexxum noctyma:  https://e.lanbook.com/book/201173

9. l'amouknu A.M. Opranndeckas xumus. Kuawra 2. KapOomukmudeckune wu
AJIEMEHTOOPTraHUYECKUE COEIMHEHMS. [alloreHo- W TUAPOKCUIIPOU3BOJIHBIE
YTJIEBOJIOPOJIOB [DNEKTPOHHBIN pecypc]: ydebHoe mocobue / A.W. I'amoukuH,
N.B. Ananpuna. - 2-¢ usn., ucnp. — Cankr-IletepOypr: Jlans, 2022. — 404 c. —
Pexxum noctyna:  https://e.lanbook.com/book/206069

10.I'amoukun A.M1. Opranuueckas xumus. Kuaura 3. Asorcoaepxamue W
KapOOHWIbHBIE coeAuHeHUs. KapOOHOBBIE KHCIOTBI M HMX TMPOU3BOJHBIC
[OnexTponnsiii pecype] / A.W. 'anoukun, U.B. Ananpuna. — 3-¢ u3m., crep. —
Cankr-lletepOypr:  Jlanb, 2022. — 432 c¢. — Pexum  Joctymna:
https://e.lanbook.com/book/195480

11.Ierone A.E. Opranuueckass XuMHs. MeXaHU3MBbl peaKkUUi [DIEKTPOHHBIHI
pecypc] / A.E. lllerones, H.M. YepnoB. — 3-¢ u3xa., 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
https://e.lanbook.com/book/166752
https://urait.ru/bcode/474456
https://urait.ru/bcode/473022
https://e.lanbook.com/book/210716
https://e.lanbook.com/book/201173
https://e.lanbook.com/book/206069
https://e.lanbook.com/book/195480
https://e.lanbook.com/book/215771

12.1l1a6apos FO.C. Opranudeckas xumusa [DnexkrpoHHblii pecype] / FO.C. lllaGapos;
[ITa6apoB FO.C. — 5-¢ u3zn., crep. — Cankr-lIlerepOypr: Jlanp, 2022. — 848 c. —
Pexxum noctyna: https://e.lanbook.com/book/210716

13.UBanoB B.I'. Oprannueckas xumus: yueOnuk / B.I'. UBanos, B.A. ['opnenko, O.H.
I'eBa; MOCKOBCKHMI TEAArOruyeCKUil rOCyJapCTBEHHbIM YHUBEpPCUTET. — MOCKBa:
OOO "Hayuno-uznatensckuii nentp UHOPA-M", 2022. — 560 c. — (Beicuiee
oOpazoBanue: Maructparypa). — BO — bakamaBpuar. — Pexum jgoctyna:
https://znanium.com/catalog/document?id=417873



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

IIpuno:xkenue 4

Cgenenust 00 00HOBJIEHMH padoyeil MPOrpaMMbl THCHMILIHHBI

Nerr.mm.

OOGHOBJIECHHBIHI
paznen paboueit
TIPOTPaMMBbI
JTUCTIUTUTAHBI

Onucanue BHECEHHBIX
U3MEHEHUN

PexBu3uTHI TOKYMEHTA,
YTBEPAUBILIETO
U3MEHEHUs




