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I.  Coaep:xkanune nporpaMmmbl
(1Mo AucUUIUINHE « XUMHUS PACTUTENILHOTO ChIPhSI» )

1. Xnmuyeckasi ¢BsI3b H CTPOEHHE OPTraHHYECKHX
coeHHEeH U

1.1. CoBpemeHHbIe MpeACTaBIeHHs O MPUPOJIE XUMHUECKOU CBA3H.

DNeKTpOHHBIE TMPeACTaBIeHHs O Tpupoje cBszeil. Tursl CBs3ell B OpraHndyeckon
XuMiK. ['uOpuauszauMsi aTomMoB yriepona W a3oTa. DJIEKTPOHHBbIE 3((EKTHI.
DEeKTPOOTPHIIATEIBHOCTE ATOMOB M MPYIIIL.

OCHOBHbIE MOJIOKEHUS] KBAHTOBOW XUMHH. ATOMHBIE U MOJIEKYJISIpHBIE OPOUTAIIH.
[Mpubmxenne MO-JIKAO. Meronq MO Xiokkenst U 0ojee CTporue KBaHTOBO-
XUMHUECKHEe MeToJbl pacyera. [loHsTHE O TONY3MITUPUUECKUX METOMaX,
OCHOBaHHbIX Ha npudmuxeHun Xaprpu—®@Poxka (MNDO, AMI1, PM3 u nap.).
Metozns! ab initio. Mertoxn ¢(gyHkunonana mniotHoctd (DFT). KommpomuccHbie
MOAXOAbl  (JIOKAJU30BaHHbIE  CBSA3W, TUOpUAM3AWs,  YACTHYHBIA  yder
JeJIoKaTH3alluK 3JIEKTPOHOB Ha MpUMeEpe G -T -MPUONIHIKEHNS ).

Teopus Bozmyuiennii MO. Bo3mylueHust mepBOro ¥ BTOPOro NopsiAKoB. MIHAEKChI
peaKLHOHHONH crnocoOHOCTH. MeToJl rpaHUYHBIX opbOuTaneil. 3apsaoBbIA |
OpOUTAILHBIH KOHTPOJIL OPraHUYEeCKUX PeaKiuii.

ITonsTe o pe3oHaHce (COMpSIKEHUU) B KIACCHYECKOH W KBAHTOBOH XWUMHHU.
Conpstxenne B meroge MO Xiokkens. Konuennwust apomarudHoctd. [paBuio
X1tokkenst. Me30MOHHbIE COe/IMHEHNS. AHTHAPOMATUYHOCTb.

1.2. Crepeoxumus. IlpocTpaHcTBeHHOE CTpOEHHE OPTraHUYECKMX MOJIEKYIL.
[IpocTpancTBeHHOE B3auMOJICCTBHE HECBSI3aHHBIX aTOMOB M TI'PYIII, BaH-Iep-
BAaJIbCOBBI PAJINYCHI.

[Tonsitne o koH(opmauMKM MoJekynbl. BpaileHue BOKpPYr CBsi3eil: BEJIMYWHBI H
CUMMETPHS TOTEHIHaJIbHBIX OapbepoB. MaxkTopbl, OINpeAeNsIole IHEPTrHio
xoH(opMepoB. Biusinue 3(ppeKkToB conpsikeHHs Ha CTaOUIBHOCTh KOH(OPMEpPOB.
HomenknaTypa koH(opmepoB. YTiIoBoe HalpsKeHUe U ApyTUe TUITbI HalpsiKeHNs
B LUKJIMYECKUX cucTemax. CpellHue UMKJIbl U TPAHCAHHYJISIPHBIE B3aUMOJIeHCTRUSI.
MuBepceust HUKIIOB U a30TcoJepKalluX COeJMHEHUH.

[IpocTpancTBeHHOE CTpOEHHE STUJIEHOBBIX M JAHEHOBBIX cucTeM. HoMeHkiaTypa
reomMeTpuueckux uzomepoB. KoHpopmanus 1MeHOB U TPUEHOB. ATPOITOU3OMEPHSL.

DHaHTHOMEPHS. ACUMMETPHUS U XUPATbHOCTh. DKBHBAJIEHTHEIE, SHAHTHOTOIIHEIE U
JAHACTEPEOTOIHBIE PYIIIIBI; UX NPOSIBIEHHE B XUMHUUYECKOM TTOBEJICHUH MOJIEKYJ B
XUpaNbHBIX U aXHpalIbHBIX cpenax U crektpax JIMP. HoMenknarypa ontudeckux
aHTUINOA0B. HeyrnepoaHble aTOMBI KaK LIEHTPbl XUPATbHOCTH.

CriocoObl monydeHuss W pasjelieHus] SHaHTHOMepoB. OnTuyeckas 4YHUCTOTA H
MeTronbl ee onpejaejaeHus. OrmnpezesieHHe abCONMOTHOR W OTHOCHTEJIBHOM
KoHpUrypauuu. IToHsiTHEe O JUCTIEPCHU ONTHYECKOrO BpAIEHUS U KPYroBOM
ITUXPOU3ME.




2. O0mue NpHHUHNOBI PEAKIIHOHHOI CNIOCOGHOCTH

2.1. Knaccudukauus peakuuii 1o TUIy o0pa3oBaHMs W pa3pbiBa CBsi3ell B
JTUMUTHPYIOLLEH CTajuu, 110 TUIy peareHTa W M0 COOTHOUIEHHIO YHCJIa MOJIEKYII
peareHToB U MPOJYKTOB.

Teopus nepexonHoro coctosiHus. | UMeprnoBepXHOCTh MOTEHIHATBHOW YHEPruH,
KOOpAWHATa W JHepreTudeckuid npoduip peaknud. TepMoIUHAMHYECKUE
napameTpbl akthuBauuH. KHHeTH4YeCKHe ypaBHEHHS OCHOBHBIX THIOB peakiuil.
MeTozbl 3KCMEepUMEHTANBLHOTO H3YYeHHS! KUHETHKM W MEXaHH3MOB peakLuil.
Meton  craumonapuoro cocrosiHus (npunuun  bopenmrreiina).  I'loctynar
X5MMOHIA.

OMIUpUYecKUi  (IKCTpaTepMOJMHAMMUECKHH)  TOAXO0J K PeaKIMOHHOH
criocoOHocTH. KoppensiuuonHble ypaBHEHHS, MPUHIUI JIMHEHHOCTH CBOOOIHBIX
sHepruii  I'nb6ca. VYpauenus Iammera u Tadra. Cssa3p mapameTpoB
KOPPEJISILHOHHBIX YPABHEHUHN ¢ MEXAHU3MOM peakivH.

Ipunuun JKMKO; ero o6ocHoBaHHe Ha OCHOBe Teopun Bo3myieHui MO.

2.2. KosuvecTBeHHasi Teopusi KMCJIOT W ocHoBaHui. Kucnorel bpencrema u
JIstouca. KucnorHo-ocHoBHOe paBHoBecue. [lonsitue pH. Kunetuueckas u
TepMOJMHAMUYecKasi ~ KUCJIOTHOCTh.  YpaBHeHue bpencrega. OOwuit
CriellM(PUUECKUil  KHUCIOTHO-OCHOBHBIH  KaTanu3. CynepkucinoTsl. DyHKUUH
KucyaoTHOCcTH. [locTynar ["ammera.

2.3. BnusiHue cpeabl Ha CKOPOCTM W paBHOBECHE OPraHUYECKUX peakiuil.
Crneunduueckast U Hecrnienuduueckas (yHuBepcanbHasi) conbBalus. KiaeTodHbii
a3pdext. Bonmoponnas c¢Ba3b.  Knaccudukauus W mKanel  [apaMeTpoB
pacTBopuTesel. BiusiHue conbBallMK Ha CKOPOCTh U PABHOBECHE OPraHUYECKUX
peakuuii. YpaBHenus Yuncreina u ['prouBansaa, Konmnens-Ilanema. KucioTHoCTb
1 OCHOBHOCTb B ra3oBoi (ha3ze.

Mesxgaszubiii  kartanu3. KpayH-3Qpupbl, KpUNTaHJAbI, TOJAH/bI, KaTaJlH3aTOPhI
mesk(aszHoro repeHoca. [ToHsiTHe 0 cynpaMonexyJspHOH XUMUHU.

2.4. OCHOBHBIE THIIBI HHTCPMCIAUATOB.

KapOeHueBble HOHBI (KapOOKaTHOHbI). | 'eHepanus kKapOOKATHOHOB B PAcTBOPax U
B ra3oBodl ¢aze. BnusitHue CTpPYKTYpPHBIX W COJIBBATAIlMOHHBIX (PaKTOPOB Ha
cTaOHJIBHOCTh ~ KapOokaTHoHOB. CTpoeHue  kapOokaTHOHOB. [loHsTHE ©
HEKJIacCUUeCKUuX MoHaxX. OCHOBHBIE THIBI peakluid KapOOKaTUOHOB U O0JIACTH MX
CUHTETHYECKOTO HCHOJb30BaHus. CKeNleTHble MeperpyniyupoBKH U THIPHIHBIE
CIABUI'U B KapOOKaTHOHAX.

Kap6anuonst u CH-kucnorel. BausHue cTpyKTYpHBIX U 3(QQdeKTOB cpeibl Ha
cTaduiin3alMio  KapOaHHMOHOB. OCHOBHBIE peaKIUu KapOaHWOHOB, AHUOHHBIE
MeperpyniupoBkd.  AMOMIEHTHbIE U TOJUJEHTHble aHUOHBL.  KapOeHsl.
DNEeKTPOHHAs CTPYKTYpa, CHUHIUIETHOE M TPUIUIETHOE COCTOSHHE KapOeHOB.
MeTonpl reHepaluyd KapOEHOB W MCMNOJb30BAaHHE MX B OPraHUYECKOM CHHTE3E.
HutpeHnsl, X resepans, CTpoeHUE U CBOHCTRA.



CBoOonHbIe pafuKanbl M HOH-paguKansl. MeTojbl IeHepUpOBaHUs pPaJHKAJIOB.
DIEKTPOHHOE CTPOEHHE U (PaKTOPhI CTAOHIM3ALNK CBOOOAHBIX pagruKanoB. THIIbI
CTabUIbHBIX cBOOOAHBIX panukanoB. OcHosbl MeTonoB DIIP u XII. Karuon- u
aHUOH-paauKajbl. MeToabl reHepupoBaHusl U cBOMCTBA. OCHOBHBIE peaKIud UOH-
panukanoB. KoMIekcesl ¢ mepeHocoM 3apsijia.

3. OcHOBHbIE THIIBI OPrAaHHYECKHX PeAKHHIl H HX MeXaHH3MbI

3.1. Hykneo¢unabHoe 3aMelenue B anddaTuueckoM psiay. Mexanusmbl Syl u Sy2,
CMEIIAHHBIT MOHHO-NAPHBIM MexaHu3M. BnusHue CTpyKTyphl cyOcTpata u
NOJIIPHOCTH ~ PacTBOPUTES HA CKOPOCTM M MeXaHH3M  peakiuu. 3.2.
HykneodunpHoe 3amelieHHe TNpU KpaTHOW yriepoA-yriaepomHOW CBS3M U B
apoMaTHueckoM siape. THIHUYHBIE MeXaHM3MbI HYKJIEO(PUILHOTO 3aMEIeHHS Y Sp -
rudpujHOro aroMa yrieponaa. BUHUIbHBIA KaTHOH. MOHO- 1 GUMOJIEKYIISPHBIE
Mpouecchl  HYKJIEO(QUJIBHOrO 3aMelleHHst B apomatudyeckoMm psiay. Karanus
MepexonHbIMU MeTaulaMHi. Hykieo(uibHoe 3amMellieHHe B HUTPOIPOHU3BOIHBIX
Oensona. HykneodunsHoe 3amenieHue BomopoAa (BHKApHO3HOE 3aMelleHHE).
Komruiekesl MeizenxeliMepa. HykneodunbHoe 3amernieHde B apoMaTHUYECKHX
rerepouukiax. KuHe-zameienue.

3.3. DnextpoduibHOe 3aMelieHHe Yy atoma yriepoaa. MexaHW3Mbl 3aMelleHHs
Skl, Si2, Sei. HykneodunbpHbIH KaTaNnu3 3J1eKTPOPUIILHOTO 3amelleHus. Bausinue
CTPYKTYpbI cyOcTpara u 3(p(eKToB cpelibl Ha CKOPOCTh M HalpaBIEHUE peaKlUil.
3ameleHde y one)MHOBOrO aroma yrjiepoja W B apoOMaTUYeCKOM KOJIbIIE.
["enepupoBanne 31eKTPO(PUIBHLIX peareHToB. llpaBuna opueHTaMu U UX
MOJIEKYJISIDHO-OpOUTANIbHAs  HWHTEprnpeTauus. DnekTpouibHOE  3aMelleHHe
APYTUX Tpyni, kpoMme Bojopoaa. Mnco-zamenienne. KuHeTuyeckre H30TOIHBIE
yppexThl.

3.4. Peakuuu 3nuMUHHpOBaHMs (OTLIETIeHUS ). MeXaHU3MBI MeTePOTHTHYECKOrO
snumMuHupoBanus  El u E2.  CrepeosnekTpoHHble  TpeOOBaHUS U
crepeocnielnpuyHocTs  npu  E2-snumubupoBanuu.  Tepmudeckoe — CHH-
3JIMMUHHUPOBAHHE.

3.5. [Ipucoenunenue no KPaTHbIM  YIJIEPOA-YTJIEPOAHBIM  CBSI3SIM.
DnexkTpoduibHOe npucoeuHeHne. CunbHbIe U ci1alble 3TeKTPOMUIILI, MEXaHW3M
M CTEpEOXHMHsl TIPUCOECNHHEHHMsS, PEruo- M CTePEOCEeKTHBHOCTh peaKiui.
IlpucoennHeHne K CONpsUKEHHBIM —cHcTeMaM. KaTHoHHasi — roJjiumepu3anus
ojnepuHoB. HykneodunbHoe mnpucoeauHeHue 1o KkpaTHeiM cBs3sim C= C.
Mexanusm npoiiecca. Biausitnue cTpyKTypsl HykJeoduia u cyocTpara u 3pPeKToB
Cpelbl Ha CKOpPOCTb M HampasieHue peakuud. Peaxkuus Muxasns. AHHOHHas
noJuMepu3ans osie(prHOB.

3.6. HykueoduinbHoe npucoenrHeHne K KapOOHUIIBHON IpyIrie: MpHCOeInHEHHE
OCHOBAHWH, BKJIIOYas KapOaHWOHBI, METAINIOPTraHUYeCKUX COoeJIMHEeHWH. Peakuns
Anpu. KuHCIOTHBII M OCHOBHOH KaTalu3 TNpuUcOoeAWHeHHs. EHonuzaius
aJIbJIETUJI0B U KETOHOB. MeXaHn3M 3Tepu(UKallMu KUCIOT U TIOJyUeH e aleTane.
Konaencauuu kapOOHMJIBHBIX — COEJMHEHWH, KapOOHOBBIX KHCJIOT M HX



npousBojaHblX. HykieoduneHoe npucoequHeHHe K ajibji- W KETHMHHAM W
KapOOHHI- IMMOHHEBBIM HOHaM (peakiinss MaHHuxa).

3.7. IleperpynnupoBkn B KapOOKaTHMOHHBIX HHTepMeauaTax. Kiaccudukaims
MePerpynnupoBOK: MUHAKOIWHOBAs H PETPONHHAKOJIMHOBAS, MEPEerpynmHpOBKa
Hembanosa. Ileperpynnuposka Barnepa—Metiepseiina. IleperpynnupoBku ¢
murpanueii xk atomy asora (I'odpmana, Kypuuyca, bekmana). Peakuust baliepa—
Bunnurepa.

3.8. PanukanbHble U MOH-paJlUKajbHble PEaKIUU MPUCOENUHEHMS, 3aMELIEHUS U
SJIUMHUHUPOBAHUS. LlenHble paauKaabHbIe PEAKIIUH. [Tonmumepuzanus,
TEJOMEPU3aLlHA, pPeaklMu aBTOOKUCIeHHUsi. WHruburopel, HWHHULHKATOPHI M
MPOMOTOPBI LEMHBIX peakUuuid. Penokc-peakiuu. DIEKTPOCHHTE3 OpraHUYeCcKHX
COeIMHEeHHH.

3.9. MonexynspHble peakuuu (yuc-mpavc-A30Mepu3alysi, pacraj MOJEeKyl,
pasMbIKaHHe LHKIOB). KoapkTaTHBIE peakiny.

3.10. CornacoBanHuble peakuuu. KoHIlenuus coxpaHeHHsT OpOUTANBLHOM
cumMeTpun U npasuia Byasopaa—Iodmana. DiaekTpolMKINYECKHe peakiuH,
CUIMaTpoOIHble neperpynnupoBky. [lepunukinnueckue peakuuu (2+2) u (2+4)-
HUKJIONpUcoeJuHeHus. 1,3-1UNoIsipHOe UKIIONPUCOESIUHEHHUE,

3.11. JIBoiicTBeHHas peakLMOHHAas CMOCOOHOCTH U TayTOMEPHs OpraHHYECKUX
coeprHennii. llpoTroTponHele W CUIMaTporHble TeperpynmnupoBku. [IpaBuno
Kopnosmoma. Kerto-eHonbHOe paBHOBecHe. HuTpocoenauHeHUs U HUTPOHOBbIE
KHUCJIOTBI, HUTPO30COEAUHEHHUST U OKCHMBI. MeTanoTponusl.

4. Hpunnunel COBpPEMEeHHOro OpPraHu4ecKoro CHHTE3a
H YCTAHOBJIEHHSI CTPOEHHUSI OPraHUYeCKHX COeUHeH Ui

4.1. BpiOOp onTHManbHOro NyTH CHHTe3a. [IpUHIUN pPeTPOCHHTETHUECKOTO
aHanusa. JluHeliHnble W KOHBepreHTHble cXeMbl CcHHTe3a. CHHTOHBI H
CUHTETHYECKME DKBUBANIEHThl. 3alluTa (PYHKUMOHANBHBIX Tpyni. MeToasl
BBEJICHUS U yJIaJIeHHs] 3alLUTHBIX FPYTII.

4.2. OcHOBHBIE MYTH MOCTPOCHUS YIIIEPOJHOIO CKENETA.

4.3. MeTozpbl BBeIcHUS Ba)KHEHIINX (PYHKLHMOHAJIBHBIX TPYII U ITYTH [epexoa oT
OHUX (PYHKUHMH K IPYTHUM.

4.4. DnemeHTOOpraHMYecKHe CcoeAMHeHus (mpousBomHble (ocdopa, Gopa,
KpEMHHUsI, MEAM, JIMTHUsS,, MarHus, OJIoBa) B OPraHUYEeCKOM  CHHTE3E.
MeTanioKOMITIEKCHBIH KaTallu3.

4.5. HcnonpzoBaHue XMMHYECKUX U (PU3UKO-XUMUYECKUX METONOB  JUIs
YCTAHOBJIGHHSI CTPYKTYPbl OpraHudeckux coeaunenuii. Crexrpockonus SIMP,
OIIP, konebatenbHas W 3JEKTPOHHAS CIEKTPOCKOMHS, Macc- W XPOMAaTO-Macc-
CTIeKTPOMETPHs. 1'a30)KNAKOCTHAS U )KUIKOCTHAsI XpoMaTorpadusi, HOHOOOMeHHas
W TejbIIPOHUKAoIas XpoMarorpadus, 3mektpodopes. PeHTreHOCTPYKTYpPHBIH
aHanus u ssektpororpadus. Pedpaxkromerpust.




S. Cunrernyeckue MeTOAbl B opraﬂuquKoﬁ XHMHH
H XHMHYeCKHe CBOHCTBA COeAMHEHH I

5.1. AukaHsbl

5.1.1. MeToabl cuHTe3a: TMAPUPOBAHME HENPEICJbHBLIX YIJEBOAOPOIOB, CHHTE3
yepes3 JTUTHHAMAIKHIKYTIPAThl, 3IeKTpoau3 coieil kapOonoBbix kuciot (Konnbe),
BOCCTAHOBJIEHHE KapOOHHIIBHBIX COEIHHEHH.

5.1.2. Peakuuu aJIKaHOB: raJjloreHUpoOBaHUE, CYJIbPOXJIOPUPOBAHHE.
CeJIeKTUBHOCTh  pajJMKallbHbIX peakiuii U OTHOCUTEIbHAas CTaOWUJIBHOCTD
QJIKWJIBHBIX pajukanoB. TepMuueckuid U KaTanUTHUeCKUH KpekuHr. MoHHbIe
peakuuyd ajKaHOB B CYINEPKUCIIBIX cpeaax (AeHTepoBOJOPOAHbIA OOMEH WU
raJlIOreHUPOBAHHE).

5.1.3.  Iluxnoankanbl. MeToapl CHHTE3a UM CTPOEHHUE  LIMKJIOMPOIIAHOB,
UKJIOOYTAaHOB, LUKIONEHTAHOB M LMKJIOorekcaHoB. CHHTE3 COEAMHEHHH CO
CpelHUM pa3zMepoM IHKJIa (alUJIOMHOBAsi KOHJeHcauus). Tunsl HanpsokeHUs B
IIUKJI0AJIKaHax W HX [ojpa3jiejieHde Ha Majble, CpelHHe W MAaKpPOUMUKIIBIL.
KoHndopmalimonHslii  aHanu3  LMUKJIOrME€KcaHa, MOHO- UM JIM3aMELLEHHbIX
IIMKJIOTEKCAHOB;,  aKCHallbHble W JKBaTOpHalibHble  CBSI3U.  BiusaHue
KOH(POPMALIMOHHOTO TOJI0KEHUSI (PYHKIIMOHANBHBIX TPYII Ha UX PEaKLHUOHHYIO
CIOCOOHOCTb B Psly TMPOU3BOJHBIX LIMKIOreKCaHa Ha TpUMEpe peakLuil
3aMelleHHs], OTUIETIJIeHUs] U OKucJeHus1. Peakiuu paclumpeHust U Cy>KeHUs LIMKJIIOB
Mpyu Je3aMUHUPOBAHWH TIEPBUYHBIX aMUHOB (/lembsiHoB). Cy)KeHue LHKIa B
peakiu MaBopckoro (oL -rajoreHLKI0aJIKaHOHBbI).

5.2. Ankensl

5.2.1.  Metoasl  cuHTE3a:  SJIIUMHUHHUPOBAHHE  TAJOTEHOBOJOPOJIOB U3
ANIKUITANIOreHUA0B, BOJAbI W3 cnupToB. CHUHTE3 allkeHOB M3 YETBEPTUYHBIX
ammonueBbiXx cojieii  (['opman), N-oxucelr TpetuuHslx amuHoB (Koym).
CrtepeoceneKTUBHOE BOCCTAHOBJIEHHE aJIKUHOB. CTepeocesIeKTUBHBIM CUHTES yiic-
H mpanc-ankenoB u3 1,2-quonoB (Kopu, Yunrep). PeruocenexkTHBHBIA CHUHTE3
ankeHoB w3 tosuaruapazonoB  (Illanupo).  Peakumss  Burrura  kak
peruocrenupuueckuii MeToJl cHHTe3a aikeHOB. OCHOBaHUS, HUCIIOJIB3YEMbIE B
peakunu. CTabUINM3UpPOBaHHBIE U HeCTaOWIM3MpOBaHHbIe WIKAbL. CTepeoxumus
peakuuu. XeMOCEeNeKTUBHOCTh peakiuud Burrura. Ilonydyenue 3¢upos
ankundpochoHoBbIx KUCIOT (Muxasnb—ApOy30B) U UX UCHOJIB30BAHHE B CHHTE3E
anikeHoB  (BapuanHT Burttura—XopHepa—3IMMoHca). O0nacTb NpPUMEHEHHUs
peakiuu.

5.2.2. Peaxuuu ankeHoOB: dJeKTpopUJIbHOE IPUCOEUHEHHUE TaJOTEeHOB,
rajloreHoOBOZIOPONIOB,  Bojabl.  [lpoueccer, conytcTBytonme  Adp-peakuusM:
COMPSIKEHHOE NPUCOEIMHEHHE, THIPUIHBIE U alIKUIIbHbIE MUTpaluuu. I uapokcu- u
AJIKOKCUMEPKYypUpoBaHue. Pero- M cTepeocesieKTUBHOE  IPUCOEIUHEHHE
ruJipuaoB Oopa. Pervocrienndpuueckue ruapodopupytrolire areHTsl. [IpeBpaiienue
OOopopraHUYecKUX COeJAMHEHUH B alkaHbl, CIUPTHI, alIKUiIratoreHuasl. OKUcIeHue
ankeHoB g0 okcupanoB (Ilpunexaes). IloHsatue 00 SHaHTHOMEpPHOM



STMOKCUAUPOBAHUM ankeHOB 1o lllapnnecy (B nmpucyTCTBHH H30MpONUIaTa THTAHA
1 3¢upa L-(+)-BUHHOI KUCIOTHI). [{uc-TUAPOKCUINPOBAHHE aJIKEHOB N0 Baruepy
(KMnO,) u Kpure (0sO,). OxuciieHHe aJIKeHOB rajloreHOM B IPUCYTCTBUU COJIel
cepedpa: yuc-(Bynsopt) w mpanc-(Ilpeo) runpoxcunuposanue. PaaukanbHble
peakuuy aJKEeHOB: MPHUCOEIAMHEHHEe OpOMUCTOrO BoXOpoJa IO Xapaily,
CepoBoJOpOsa M THOJOB. AJUIMIBHOE rajoreHupoBaHue 1o Lluraepy.
BuyTpumosnekyisipHasi — paadKajibHas — LHUKJIM3aUUsl  6-rajoreHajkaHoB  IIpH
JEHCTBUM TPUOYTUIIONOBOTHIPUIA. | 'eTeporeHHOe rHAPUPOBaHUE: KaTaau3aTopsl,
KaTaJuTHYeCKue siabl. ['MaporeHonns cps3ed yriaepoa-rerepoatoM. I'oMoreHHoe
THAPUPOBAHHE: KaTaau3aTOpbl, MEXAHU3M. PeruoceseKTUBHOCTH TI'OMOTE€HHOIO
rujipupoBanus. [IpucoeiHeHHe CUHTJIETHBIX U TPUILIETHBIX KapOEHOB K aJIKEHAM.
KapOeHonapl, X B3aHMOJCHCTBUE C AJIKEHAMH.

5.3. AJIKHHBI

5.3.1. MeTtozapl CHHTe3a: OTUIECNJIEHUE TaJlOTEHOBOAOPOJOB M3 IUIaJIOT€HUIOB,
peaxkuus |,2-gurunpa3zoHoB ¢ okcujgom prytd (II) u TerpaaueraTtom cBUHLA.
YcnokHeHre YriepoJIHOro CKejleTa aJIKWHOB: peaKlMu aleTUJICHHWI0B HATpUs U
MeaH, MarHMHOpraHMyecKnuX IMPOU3BOJIHBIX aJKMHOB. KoHaeHcalus aJKuHOB-1 ¢
KeToHamu U anbaernaamu (dGasopckuii, Penme).

5.3.2. Peakuuu anxkuHoB. ['anoreHupoBaHue, r’uAporajloreHupoBaHue, rujpaTamms
(KyuepoB). Aunetunen-ajjieHoBasi uzomepuzanusi. CmelieHue TPOMHOHN CBS3U B
TepMHUHAJIbHOE  ToJiokeHue. OKucIMTenbHas KOHAEHCALUUs TepMUHAIBHBIX
AJIKHHOB B MPHUCYTCTBUU COJIEH MENIH.

5.4. AiikaaueHbl

5.4.1. Meroabl cuHTe3a 1,3-IMEHOB: JIeTMAPUPOBAHUE AJIKAHOB, CHUHTE3
dapopckoro—Pernre, kpocc-coueTaHue Ha METAJIJIOKOMIIEKCHBIX KaTau3aTopax.

5.4.2. Peakuuu 1,3-11€HOB: rajJloreHUpOBaHWE W TUporajoreHdpoBanue, 1,2- u
1,4-npucoenunenue. Peaknus Jluneca—Aunbaepa ¢ alkeHaMM U alIKHHaAMHU, ee
THIIBL: KapOo-peakius, retepo-peakins. JIueHsl 1 TUeHO(UIIbl. 0-XUHOJUMETAHBI
B KadecTBe jaueHoB. Karanuz B peakuun Junbca—Anpaepa. Crepeoxumus
peakiuu.  PeruwocenekTUBHOCTb  [4+2]-LUKIONpPUCOENMHEHU B Cllydae
HECUMMETPHUYHBIX JHeHOB M AueHo¢unos. Perpo-peakuusi Jlunbca—Aunbrepa.
ITpuMeHeHUE CUIIOKCHIUEHOB B CUHTE3€ aJTULMKIIOB U IETEPOLIMKIIOB.

5.4.3. Tloustue o TeprieHax, reprieHonax. [ [pupoaHble MICTOYHUKHN TEPIIEHOB.
5.5. Cnuprbl n npocreie 3pHPbI

5.5.1. Meroapl cHUHTe3a OJHOATOMHBIX CIIUPTOB: M3 AJKEHOB, KapOOHMIIBHBIX
COeJIMHEeHUT, CIOKHBIX 3PUPOB U KaPOOHOBBIX KHUCJIOT.

5.5.2. Peakuuu OAHOATOMHBIX CIHUPTOB: 3aMelIeHHe TUAPOKCUIBHOW T'pYIIbl B
CIMpTAaX Ha rajorex (1Mo JAeHCTBHEM rajloreHOBOJOPOJIOB, rajoreHUA0B Gocdopa
U XJOPUCTOrO THOHWJA). PeareHThl perno- U CTepeoceeKTHBHOIO 3aMEeIEHUs
(komruiekesl  TpudenundochuHa ¢ raJjoreHaMM U YETBIPEXXJIOPHUCTHIM
yrieponoM). Jeruaparanus crnuptoB. OKHUCIEHHE MNEePBUYHBIX U BTOPUYHBIX



CUPTOB. PeareHTbl OKMUCIIEHHsS Ha OCHOBe coejluHeHuid xpoma (VI), nuokcuaa
MapraHiia 1 auMetTwicyib(pokcuaa (meroasl Mo dera u CepHa).

5.5.3. Mertoapl cUHTE3a M peakUHud JABYXaTOMHBIX CHUPTOB. OKUCIUTENBHOE
pacierienwe  1,2-nuosioB (MoAHAsk  KHUCJIOTa, — TeTpaaleTaT  CBHHLA).
[ TuHakonuHOBas neperpyniupoBKa.

5.5.4. Meroabl  cuHTe3a TNpocThIX  3(hUpoOB:  peakuus  Bunbsimcona,
AJIKOKCUMEPKYPUPOBAHHE CITHUPTOB.

5.5.5. Peaxuuu npocthix 3¢upoB: oOpazoBaHie OKCOHUEBBIX COJIeH, pacluernieHye
KHCIIOTaMH.

5.5.6. 'maportepoxcubl. KpayH-3(hUphbl, UX TIOJyYeHUE U TPUMEHEHUE B CUHTE3E.

5.5.7. Oxcupanbl. Crioco6bl nonydyenus. PackpbiTHe OKCHPaHOBOTO LMKJIA IOJ
JAEHCTBUEM NEKTPOPUIILHBIX U HYKIEO(PHIbHBIX areHTOB.

5.6. Aabjeruasl H KETOHBI

5.6.1. MeToapl TOJy4YEeHHUS albJIETUAOB U KETOHOB: U3 CIUPTOB, IPOU3BOIHBIX
KapOOHOBBIX KHCJIOT, alKeHOB (030HOJIM3), AJKHHOB (TUIpOOOpHpOBaHUE), HA
OCHOBE MeTaJlJIOPraHUuueCKuX COeMHEeHUH. ANMIHpOBaHUE WU (POPMUIIUPOBAHKE
apeHoB.

5.6.2. Peakuuu anbJeru/ioB U KETOHOB: NPUCOEIUHEHHE BOJBI, CIIUPTOB, THOJIOB.
1,3-JluTHanbl U WX MCIIONBL30BaHUE B OpraHudeckoM cuHrte3e. OOpalieHue
nojaspuocty  C=O-rpynrsl.  [lonyyeHne OuCyIb(UTHBIX INPOU3BOIHBIX U
[UaHTHAPUHOB. B3aumojieficTBYE anbJerujioB U KETOHOB ¢ WiHzaMu Qocdopa
(Burtur) u cepsl. B3aumoneicTsue anbAerujioB U KETOHOB C a30THUCTBIMU
ocHoBaHusAMH. IleperpynnupoBka bexkmana. B3aumojelicTBue anbaerugoB Hu
KETOHOB C METa/UIOPraHU4eCKUMH COeJIMHEHHUsIMU. EHaAMUHBI, UX alKAJIHpPOBAHUE
U alMIupoBaHKuE. AJIBIOJBHO-KPOTOHOBAS KOHJIEHCAlUSl albJETUIOB U KETOHOB
KaK MeTOJI YCJIOKHEHUsI YIrJepoJHOro ckesnera. HampaBieHHas anbAoOJIbHas
KOHJIEHCAIIUsl Pa3HOMMEHHBIX ajbJerH/IOB C HCMOJNB30BAHHEM JIUTUEBBIX U
KPEMHUEBBIX 3pupoB eHosoB. KoHaeHcauus aabAeruioB U KETOHOB ¢ MaJTOHOBbIM
3pUpPOM H JPYTUMU COEAMHEHUSIMH C aKTUBHOH METWUJIEHOBOW TIpYIIION
(KueBeHaresin). AMMHOMETHIIMPOBaHUE allblleTHI0B W KeToHOB (MaHHHX).
benszounosas  koujgeHcanus. Konpgencanus ¢ HUTpoankaHamu  (AHpH).
BoccTaHoBiieHUe alibJIeruJI0B U KETOHOB J10 CITUPTOB, peareHThl BOCCTAHOBIICHMUSL.
Jle3okcureHupoBaHue ajbJery7ioB W KETOHOB: peakuuu KiemmeHceHa #
Kuwxknepa—Bomb(a. Oxucnenue anbJerujioB, peareHTbl OKUcJeHHs. OKucleHue
KeTOHOB HaJIkucjaoTaMu no baiepy—Buiurepy.

5.63. o , [ -HempenenbHble albAeruabl U KETOHbl. MeTonbl NOJNydYeHHs:
KOHJIGHCALlUM, OKHCJIEHHe aJUIWJIoBbIX crnuproB. Peakums 1,2- u  14-
MPUCOEINHEHUS JINTUHOPraHUYECKUX COEJUHEHHUH, TPUAIKUIOOPAHOB, AHAJIKUII-
H JHAPUITKYTIPATOB, LIMAHHUCTOTO BOJI0pO/JIa, raJioreHOBOJOPOJIOB.
DIOKCHIMPOBAHUE O , [3 ~HETpeAebHbIX KeTOHOB. CoNpsKeHHOe NpUCoeANHEHHE
€HOJISITOB K EHaMUHOB K O , [3 -HEerpeIeNIbHBIM aJIbJIeruiaM | KeToHaMm (Muxasib).
Jlonoper u akuenTopbl Muxasns. Karanuzatopsl peaknuu, ee 0OpaTHUMOCTb.



Perpo-peakuus. Peakunu anenupoBanus. Bapuant Pobuncona. McrionbzoBanue 3
-XJIODKETOHOB M TPOU3BOJHBIX OCHOBAaHWA MaHHUXa. O -CUJIMIUPOBAHHBIE
BUHUJIKETOHBI (CTOPK) U €HAaMHHbBI B peaKlHsIX aHEeJTUPOBAHUS.

5.7. Kap6oHoBble KHCJIOTHI H HX MPOH3BOAHbIE

5.7.1. MBTOI[])T CUHTE3a KHCJIOT: OKHUCJICHUE TEPBUYHBIX CITMPTOB WU allbJICTHIIOB,
AJIKEHOB, aJIKHHOB, 8J'[K]/UI6€H30.HOB, F'UAPOJIN3 HUTPUJIOB U APYIrUX NMPOU3BOIHBIX
Kap6OHOBbIX KHCJIOT, CHHTE3 Ha OCHOBC MECTAJIOPraHU4YCCKHUX COCIII/IHCHI/Iﬁ,
CHUHTE3bl HA OCHOBE MAaJIOHOBOI'O 3(})Hpa.

5.7.2. Peakuuu xapOOHOBBIX KHCJOT: rajoreHuposanuve mno [enro-Donbrapary-
3eMuHCKOMY,  MUPOJUTHYECKAs  KeTOHM3auus, oiektponu3 1o Konbbe,
JaekapOoKCHIHpoBaH#e 110 XyHCIUKKepY.

5.7.3. MeTonbl MOJYyYeHUs MIPOU3BOJIHBIX KapOOHOBBIX KHUCJIOT:
rajoreHaHruApUI0B, aHTHIPHJIOB, CJIOKHBIX 3(PUPOB, HUTPHUIIOB, aMU10B. KeTeHsl,
UX MOJYYEHHUE U CBOUCTRBA.

5.7.4. Peakuuu npou3BOJHBIX KapOOHOBBIX KHCJOT: B3aUMOJEHCTBHE C
HYKJeOo(pUIbHBIMU ~ peareHtamMd  (BoAa,  CIOUPThl,  aMMHaK,  aMHHBI,
MeTajijlopraHudeckue coefrHeHus). BocctaHoBneHWe ramoreHaHTMIPHIOB [0
anpgerujioB  no Po3eHMyHIy W KOMIUIEKCHBIMH TUAPUJAMH  MeTaJlIoB.
BsaumogeiicTBue ramoreHaHrHJpHJIoB C JAHa3oMeTaHoM (peakuuss ApHITa-
Diictepra). BoccraHoBiieHHe CIIOKHBIX 3(HUPOB 10 CIOUPTOB U  albIETUIOB,
HUTPUJIOB — IO AMHUHOB W aJIbJIETHJ0B KOMIUIEKCHBIMU TMAPUIAMH METAJJIOB.
ManoHoBasi KHCJIOTa: CHHTE3bl C MAaJOHOBBIM 3(upoM, peakuus Muxadis,
KoHAeHcaiuu ¢ anpaerunamu (Kuesenarens). CnoxHoadupHas U alMIOWHOBAs
koHJeHcanuu. OcoOeHHOCTH 3(UPOB JBYXOCHOBHBIX KHUCIOT (0Opa3zoBaHKe
KapOOLHUKIIOB) B 3THX peakuusx. CIoKHbIE 3(PUPBI O -TaJOMEHOKUCIOT B peaKLUsIX
Pedopmarckoro. ALeTOyKCyCHbBIH 3)Up U ero UCTIONBF30BaHNE B CHHTE3E.

5.7.5. MeTobl cUHTE3a O , [} ~-Hemnpeae/IbHbIX KapOOHOBBIX KUCJIOT: JeruapaTalus
TMIPOKCUKHCTOT, peakiiuun KHeenarensi, Burtura, IlepkuHa (cUHTE3 KOPUYHBIX
KucaoT). Peakuuu TpUCOeMHEHUd MO JBOWHOW CBsA3U. bpomo- W wHolo-
JaKTOHU3ALHA O , [} -HEeTpeieIbHBIX KapOOHOBBIX KUCIIOT.

5.8. Cunrernueckoe HCITOJIL30BAHHUE peakuuii
3NeKTPOPHIBLHOIO 3aMelleHHsl B ADOMATHYECKOM PSY

5.8.1. Knaccuduxanus peakiimii apoMaTHyecKoro 3J1eKTpopUIBHOrO 3aMelleHHUs .
Bnusuue 3amecTtuTesiel B OEH30JIBHOM KOJIbLIE Ha CKOPOCTb WM HallpaBlIeHUE
aekTpouabHOro 3amenienuns. CoracoBaHHasi M HECOIUIACOBAHHASI OpPUEHTALUS.

5.8.2. HutpoBanue. Hurtpyromme areHTbl. MexaHW3M peakUUU HUTPOBAHHI.
Hutposanue OeHzona u ero 3amelleHHbIX. HutpoBanue Oudenuna, HadranuHa,
apoMaTHiyecKux aMuHoB W (eHona. [lonyyenune nonuHuTpocoenunenuil. Mrco-
aTaka M WICO-3aMellleHHe B peakUMsIX HUTpoBaHUs. BoccTaHoBIeHHME HHUTPO-
TPYNIbl B Pa3jIMYHbIX YCIOBUSX.



5.8.3. lN'anorenuposanue. ["anoreHupytoiiue areHTbl. MeXaHHU3M TaJIOTeHUPOBAHUS
APEHOB U UX MPOU3BO/IHBIX.

5.8.4.  Cynbpuposanue. Cynbdupytomne  areHtsl.  KuHernueckuit  u
TEPMOAUHAMUYECKUH KOHTPOJIb peakuuu (cyabdhupoanue GpeHona u HadTaiuHa).
[IpeBpalienue cyab(porpyrnriol.

5.8.5. AnkunupoBanue apeHoB o @puuenmo-Kpadrcy. ANKUIUPYIOIIHE areHThI.
Mexanusm peaxuuu. [Tonuankunuposanue. [ToOouHbIe MpoliecChl: U30MepU3aLHs
AIKWJIMPYIOLIEr0 areHTa W KOHEUHbIX NpoAykToB. CHHTE3 Auapui- U
TPUAPUIIMETAHOB.

5.8.6. AumidpoBaHHe apeHoB. ALMJIHPYIOUIME areHThl. MexXaHU3M peaklHH.
PervocenekTuBHOCTh anuaupoBanus. OcOOESHHOCTH alMJINPOBaHUS (DEHOJIOB,
neperpynmnupoBka ®puca. @opmuninpoanue no I'arrepmany-Koxy, ['arrepmany
1 Bunbemeiliepy. O0nacTh NpUMeHeHUs ATUX peaKlni.

5.9. HurpocoeanHeHHSI H AMHHBI

5.9.1. Hurpoankausl. CHHTe3 W3 ajKMiragsoreHuaoB. KucioTrHocTs U TayTOMepus
HuTpoankaHoB. KonpgeHcauus ¢ KapOOHWILHBIMU coelMHeHUssIMU (AHpH).
BoccraHoiienue B amuHbl. [IpeBpalieHre BTOPUUHBIX HUTPOAIKAHOB B KETOHBI
(Max-Mappnu).

5.9.2. Metoabl mnoJjiyueHUsi aMUHOB: aJKWJIMPOBAHUE aMMHAaKa U aMHHOB II0
['opmany, ¢ranumuna xanus (I'abpusib), BOCCTAHOBJEHHUE Aa30TCOAEPIKALLUX
MPOU3BOJHBIX  KapOOHHUJIBHBIX  COEAMHEHUM U KapOOHOBBIX  KHUCIIOT,
HUTpocoeuHeHnl, ankunasunoB. lleperpynnupoBku ['opmana u Kypuwmyca.
CuHTe3 aMUHOB C TPETUUHBIM aJIKWJIBHBIM paaukaiom (Purtrep), B3aumonencTaue
anbACTUIOB U KETOHOB ¢ popMuaTom ammoHus (Jletikapr).

5.9.3. Peakuuu aMHHOB. AIIKAJHPOBAHUE U aUWJIUMpOBaHue. Tepmuyeckoe
pa3jokeHHe THIPOKCUAOB TeTpaayikwiamMMmonus 1o [odmany. OxucieHue
TPETUUHBbIX aMUHOB 10 N-okcunos, ux tepmonus (Koym). [Tonyyenue HuTpoHOB
3 N,N-auankunruapokcuamMuHoB.  Peakiun  [3+2]-uukionpucoe iMHEHUS
HUTPOHOB (00pa3zoBaHue MITHUIEHHBIX a30TUCTBIX MeTEPOLUKIIOB).

5.10. MeTtoapl cHHTe3a H peaKUHH APOMATHUECKUX FeTePOLHKJIHYECKHX
COCAHHEHHH

5.10.1. TIaTuwieHHble TeTEPOLMKIIBI C OAHUM rerepoatoMoM. DypaH, NUppod,
tuodeH. Cunres u3 1,4-nukapbonunbHbiX coenuHeHuil ([Taane—Knopp). Crunre3
nupposioB o Kuoppy u no I'anuy. Cunrte3 3.4-au3aMellieHHbIX THO(EHOB IO
XuHcbOepry. Peakuun  »71eKTpO(PUIBHOIO  3aMeIEHHs] B ISATHUJIEHHBIX
apoMaTHYEeCKHUX FeTepoluKiaX: HUTPOBAaHUE, CYJb(UpPOBaHHE, rajloreHUpoBaHHUe,
Gopmunuposanue, anunupoBanue. Munomn. CuHTE3 NpOU3BOAHBIX HMHAONA U3
GeHunruapasrnta u ketronon (Puiep). CHHTE3 UHIO0NA U €ro MPOU3BOAHBIX U3 2-
anuiaMuHOTONYos 0B (ManenyHr). Peakumu a1ekTpo(UIBHOIO 3aMeLieHusi B
NUPPOJILHOM KOJIbLIE UH0JA: HUTPOBaHHUE, (POPMUIIUPOBAHKE, TaJIOTeHUPOBAHKE.

5.10.2. lllecTuusieHHbIE apOMAaTHYECKHE FeTEPOLMKIbl C OJAHUM TIeTEpPOaTOMOM.
IMupuaun 1 xuHoJuH. CuUHTE3 MpOU3BOJAHBIX NHUpuauHa mo [aHuy . CuHTe3



YaCTHYHO  TMAPUPOBAHHBIX  TNPOM3BOAHBIX  MNUpUIMHaA  nytem  [4+2]-
HUKJIONpUcoeanHeHus (retepo-peakuust Innsca—Aunbpnepa). CUHTE3 XMHOJIMHA U
3aMelleHHbIX XMHOJMMHOB U3 aHuiuHOB 1o Ckpayny u JleOGHepy—Muinepy.
Peakuuu nupuauHa M XHHOJAMHA ¢  ankuaranoreHugamu. OKHCIIEHUE WU
BOCCTAHOBJIEHHE MUPUAUHA U XUHOJIMHA. Peakiuu 31eKTpoduIbHOro 3aMelleHus
B NMUPUAMHE W XUHOJMHE: HUTPOBaHHE, CYJIb(pUpOBaHHUE, rajoreHuponaHue. N-
OKHUCH THPUJAWHA W XHWHOJWHA M HX MWCIIOJIb30BAaHHE B peaklLMU HUTPOBAHUS.
HyxkneodunbHoe 3amelieHue aTOMOB BOJAOPOJA B IMHUPUJIMHE U XUHOJIMHE B
peakuusix ¢ amugoM Hartpus (YnuubabuH) u deHwiutaem. 2- U 4-
METHJITUPUIHHBI B XMHOJIMHBI KaK METHUJIEHOBbIE KOMIIOHEHTBI B KOHJEHCAIUAX C
anbAeTHIaMu.

5.11. Yraesoasl

5.11.1.MoHo-, Au- W noJUcCaxapuibl. Knaccudukammss ¥ HOMEHKIATypa.
MoHocaxapusibl Kak OCHOBHAasl CTPYKTYpHasi €QWHUIA YTJIEBOJOB: albJ03bl U
KETO3bl (TPHO3bI, TETPO3bI, MEHTO3bI, Tekco3bl). D u L-psanel. [IpuHuun BeiBoaa
cTepeon3oMepHbIX Gopmya ansno3 D-psna. Liuknuueckue ¢popmysbl. @ypanos3sl U
nmupaHosbl.  MyTaporanus, o- W f-crepeousomepus.  KouHdopmauun
MoOHocaxapuaoB.  XHMHUUECKHE  CBOMCTBA:  BOCCTAaHOBJIEHHWE,  OKHUCJICHUE,
B3aUMOJICHCTBHE C KHUCIOTaMH, ajJKUIMpOBaHUE, alMIMpOBaHUE, 0Opa3oBaHHe
apUIrMAPa3OHOB M 03a30HOB. [ IMKO3MIBI, UX paclnpoCTpaHEHHE B IMPUPOJE.
Oco0EHHOCTH ITHKO3H/IHOTO THAPOKCHUIIA.

5.11.2. Jlucaxapuabl ¥ HUX pacnpoCTpaHEHUE B Npupoae. TUmbl CBSI3el B HUX.
JlokazarenbcTa CTPOEHHSI TPOCTHHKOBOI'O caxapa M MajbTo3bl. (OcOOEHHOCTU
CHHTE30B AUCAXapHJIOB U3 MOHO3.

5.11.3. Ionucaxapuibl, UX HaxoKJIeHHe B pupoie U 3HayeHue. [Ipencrasienue o
CTPOEHHH KpaxMmajia W Le/UToNIo3bl. XHMHUYeCKHe CBOWCTBa Kpaxmaya U
LEJUTION03bI, UX MOJIyYEHUE U3 TIPUPOHOTO ChIPbsl U UCII0JIb30BAHUE.

6. IlpomblljieHHbIIT OpraHHYecKHi CHHTE3

6.1. CoipbeBasi 6a3a MPOMbIIIJIEHHOTO OPraHMUecKoro cuHTe3a. [IpombIiiieHHbIe
KaTaguTHIeCKre TIPOLeCcChl epepadoTKu (3TUJIeHa, IpoTiuieHa, OyTeHOB U
oyranuena-1,3).

6.2. IlpousBo/icTBa (peHONA, CTUPOIIA, LIMKIIOTeKCaHA U alIKKUJIOEH30JICYIb(OHATOB.

I1. Bonnpockl kK dK3ameny

1. Tunel cBsa3eli B opraHuyeckoi Xumuu. [ ubpuauzaiuss aroMOB yriepoaa U
a30Ta. DNeKTpoHHbIe 3(P(PEeKThI. DIEKTPOOTPULIATEIBHOCTh ATOMOB U TPYyIII.

2. AToMmHbIe U MoJieKyJspHbie opouTanu. [Ipubnmkenne MO-JIKAO. Meton MO
Xrokkens u 6oJiee cTporue KBaHTOBO-XUMHUYECKHE METOJIbl pacuera.

3.Teopuss Bo3myuienuii MO. Bo3MyuieHuss nepBoro u BTOPOro IOPSJIKOB.
MHaekebl peakinoHHOM criocobHocTH. MeTo/ rpaHnyHbIX opOuTaieil. 3apsIoBbli
1 OpOUTATBHBII KOHTPOJIb OPTraHUYECKUX peaKLUi.



4. TlonsitTe o pe3oHaHce (COMPSKEHWH) B KIIACCHYECKOH M KBAHTOBOM XHUMUH.
Conpsikenue B meroge MO Xrokkens. Konuenuust apomatudnocTd. Ilpasuito
XI1okKens. Me3oHoHHbIe COeTMHeHNS. AHTHAPOMATHYHOCTh.

5. Crepeoxumus. [IIpocTpaHCTBEHHOE CTpPOEHHE OPraHUYeCKHX MOJIEKYIL.
ITpoctpancTBeHHOE B3auMOJIEHCTBUE HECBS3aHHBIX ATOMOB M TPYIIN, BaH-Jep-
BaalJlbCOBbI PaJNYCHhl.

6.1lonsarue o xoHdopmalnuu Mosexynsl. BpallleHue BOKPYT CBsI3€i: BEJIMYUHBI U
CUMMETpPHSI TOTEHLIMaJIbHBIX OapbepoB. MaKTOpbl, OMNpEJESIONINe SHEPTULO
KOH(OpPMEPOB.

7.Bnugaue  3ddexktoB  conpshkeHHs  Ha  CTAOMIBHOCThL  KOH(OPMEPOB.
HomeHnknatypa koH(popmepoB. YIiioBoe HanpshkeHue W JIpyryue TUITbl HarpsyKeHUsI
B LHUKJAU4eCKUX cuctemax. CpeHue UMKIbl U TPAHCAHHYJIIPHbIE B3aUMOJIeHCTRUS.
WMuBepcust LUKIOB U a30TCOAEPIKAILUX COSJIUHEHH.

8.IlpocTpaHcTBEHHOE CTPOGHHE ITUICHOBBIX H IMEHOBBIX cUcTeM. HoMeHkmaTypa
reomeTpuyeckux nzomepon. Kondopmaiius 1MeHOB U TPHEHOB. ATPOTION30MEPHSI.

9.D9HaHTHOMEpUSI. ACHMMETPUS U XUPaTbHOCTh. DKBUBAJEHTHBIE, SHAHTHOTOITHbIE
U JIHACTEPEOTOINHBIE MPYIIIbI; KX NPOSBICHUE B XUMUUYECKOM TMOBEICHUU MOJIEKYJI
B XWUpaJbHBIX W axupaibHbix cpemax u crektpax SMP. Homenxmarypa
ONTHYECKUX aHTUI0/10B. HeyriiepoHblie aTOMbI KaKk 1IEHTPbI XUPATbHOCTH.

10. Knaccugukauus peakuumii no TUIy o00pa3oBaHUsi W pa3pblBa CBsi3eld B
JIMMUTHPYIOLIEH CTaZWH, MO THITy peareHTa U 110 COOTHOLUEHHIO YUCJa MOJIEKYJ
peareHToB H NMPOAYKTOB.

11. Teopusi mnepexoJHOro CcOCTOSIHUS. | UNeprnoBepXHOCTh MOTEHLUATbHOU
HHEPrUM, KOOPJAUHATA U BHEpreTHUecKuit npoduip peakiuu. TepmoarHaMuyecKkue
napamMeTpbl aKTUBALHH.

12.KuHetnyeckue  ypaBHEHHsSI  OCHOBHBIX  THIOB  peakuuil.  MeTobl
JKCTNIEPUMEHTANILHOIO M3YUYEHHS] KHUHETHKHM W MEXaHU3MOB peakuuil. Merton
craguoHapHoro coctosiuust (npunuun boaenwreitna). [loctynat XammoHa.

13.9Mnupudeckuii  (3KCTpaTepMOJUHAMUUYECKUH) TIOAXOA K  PeaKIMOHHOMH
cniocoOHocTh. KoppensiiuoHHble ypaBHEHHs, MPUHIUI JHHEHHOCTH CBOOOIHBIX
sHepruil 'n66ca. Ypasuenus ['ammera u Tadra.

14. Mpunuun X)XMKO; ero obocHoBaHMe Ha OCHOBE TeopHH Bo3myIieHni MO.

15.  KonuuectBeHHas Teopus KuUcioT U ocHoBaHuM. Kucnorel bpeHcrena u
JIstonca. Kucinorno-ocHoBHoe pasHoBecue. [lonstue pH. Kunernueckas u
TepMOAUHAMUYECKAs ~ KUCJIOTHOCTh.  YpaBHenwe bpencrema. OOmmit u
criequpuyecKuii  KHCJOTHO-OCHOBHBIN  kaTtanu3. CynepkuciaoTbl. DYHKIWH
kucynotHoctH. [loctynar ['ammera.

16. Bnusinue cpeibl Ha CKOPOCTH M pPaBHOBECHE OPraHUYECKUX peaKlMi.
Creunduueckass u Hecrnienuduueckas (yHUBepcanabHas) cosbpaius. KineTouHsil
apdexr. Bonopoanas cBsa3b.  Knaccudukamuss #W  mKanbl  [TapamMeTpoB
pacTBOpUTEJICii.



17. BausHue cosjbBallMd HA CKOPOCTh M PABHOBECHE OPraHHYECKHX peakilui.
YpasHenuss Yuncrteiina u ['pronBanbrna, Konmnens-Tlanema. KucnotHocts u
OCHOBHOCTB B a30BOH (pasze.

18. Mexdasnblii karanuz. KpayH-3¢upbl, KpUNTanipl, MOJaH/bl, KaTaaU3aTOPb
Mesk(asHoro nepenoca. [TonsTHe o cynpaMoseKyIsIpHON XUMUH.

19. KapbenueBbie noHbl (kapbokaTHoHbl). ['eHepalnst kapOOKaTHOHOB B pacTBOpax
M B razoBoii ¢aze. BiausHHe CTPYKTYpPHBIX M COJBBATAIIMOHHBIX (PAKTOPOB Ha
cTabuibHOCTH  kapbokaTHoHoB. CTpoenue  kapOokatuoHoB. [IloHsaTtne o
HeknaccHuyeckux noHax. OCHOBHBIE THUIIBI peaknui KapOOKATHOHOB U 00JIACTH UX
CUHTETUYECKOTO HCIoJib30oBaHusl. CKeNleTHble TeperpyNniTupOBKH W THAPUIHBIE
CIIBUT'H B KapOOKaTHOHAX.

20. Kap6anuonsl 1 CH-kucinoTsl. BiusHue cTpyKTypHBIX U 3(h(peKTOB cpeabl Ha
cradbunuzanuio KapOaHuoHOB. OCHOBHbIE peakLHUd KapOaHWOHOB, AHHOHHbBIE
MeperpyniupoBkd. AMOWIEHTHbIE M MOJUAEHTHble aHHOHblL. KapOeHsL
DJIeKTPOHHAsT CTPYKTypa, CHHIJIETHOE W TPHUIUIETHOE COCTOSIHUE KapOEeHOB.
Metozabl reHepaunu kapOeHOB W HCIIOJIb30BaHHE MX B OPraHUYECKOM CHHTE3e.
HuTtpensl, UX TeHepalns, CTpOeHHe U CBOHCTRA.

21. CBoOonHbIE paguKaibl U HOH-PaAUKaJIbl. MeToIbl FeHepUPOBaHHUS PaIUKaJIOB.
DNEKTPOHHOE CTpoeHHe U (PaKTOpbl CTaOUIIU3AIUU CBOOOIHBIX paJuKanoB. THIIbI
cTabUIIbHBIX CBOOOJIHBIX paaukaioB. OcHoBel MetogoB DIIP u XIIA. Katuon- u
aHUOH-paKabl. MeToabl reHepupoBaHUs U cBokcTBa. OCHOBHbIE peaKlUH HOH-
panukanoB. KoMmjieKchl ¢ MepeHocoM 3apsijia.

22. HyxneoduipHoe 3ameleHue B anudaruieckoM paay. Mexauusmel Syl u Sy2,
CMEIIAHHbI HMOHHO-TAPHBIH MexaHu3M. BnusHue crTpykTypsl cybcrpara U
MOJIPHOCTH  pacTBOpPHTENSE Ha CKOPOCTM W MeXaHu3M peakuudd. 3.2.
HykneodunpHoe 3amenieHde TNpPH KPaTHOH yrilepoj-yrjlepoJHONH CBSI3M M B
apoOMaTUYECKOM siTpe.

23. TUMMYHBIE MEXaHH3MBI HYKJICOPHIBHOTO 3aMEIIeHHs y Sp -THOPHIHOIO aToMa
yriaepona. BuHMIBHBIE KaTHOH. MoOHO- ¥ OGUMONEKYJSIpHbIE  MPOLIECCHI
HyKJeopWIbHOrO 3amenieHuss B apomatudeckoMm psiay. Karamus mnepexoIHbIMU
metamnamMu. HyxieoduibHoe 3amenieHHe B HUTPOINPOU3BOJHBIX OeH30Ia.
HyxneodunsHoe 3amelieHde BoAopoja (BUKapHo3HOe 3amenieHue). Komruiekcst
Meftizenxefimepa. HykneoduibHoe 3aMellieHHe B apoOMaTHUECKUX TeTEePOLIMKIAX.
Kune-3amelgenue.

24. DuexktpoduiipHOE 3aMellleHhe Yy aToma yriepoaa. MexaHW3Mbl 3aMelleHus
Skl, Sg2, Sii. HykneoduibHbli kaTanus 35eKTpopuiabHOro 3amelleHus. BiusiHue
CTPYKTYpBI cyOcTpata U 3(p(eKTOB cpeibl Ha CKOPOCTh M HaIlpaB/IeHUE PEeaKIHi.
3amellieHue y oseUHOBOTO aToMa yriepoja W B apoMaTHUYeCKOM KOJIbLIE.
["'enepupoBanue »iekTpoduibHbIX peareHToB. [lpaBwia opueHTamuMu U HX
MOJIEKYJIIPHO-OpOUTA/IbHASL  MUHTEpHIpeTanus.  DJIeKTPOPUIbHOE  3aMelleHHe
Apyrux rpynm, Kkpome Bojopona. Mmnco-zamemenue. KuHeTHueckue H30TOIIHBIE
YPPeKThI.



25. Peaxuun snuMuHUpoBaHUs (OTwIeruieHus). MexaHu3Mbl MeTePOJUTHUECKOro

snuMmuHupoBanuss  E1 w E2. CrepeosnextpoHHble  TpeOoBaHUS U
crepeocnienM(puuHocTs  npu  E2-anumunupoBanun.  Tepmuueckoe — CHUH-
3JINMUHUPOBAHUE.

26. IlpucoeauHenue 1Mo KpaTHLIM YIIIePO/-yIiepOAHBIM CBSA3SIM. DIEKTPOPUIbHOE
npucoeuHene. CuilbHble U clladble JIEKTPOPUIIBI, MEXAHU3M U CTePEOXUMHUS
NPUCOEJIUHEHHS, PErHO- U CTEPEOCeNIeKTUBHOCTh peakuuil. IlpucoennnHenne x
CONPSIKEHHbIM CUCTEMAaM. Karuounas MOJIMMEpU3aLIHS oJie(pUHOB.
HyxkneodunbHoe npucoeauHenue mno KpatHeiM cBsizsim C= C. MexaHusm
npoliiecca. BnusHue cTpykTyphl Hykieoduna u cyberpara u 3 (HeKToB cpenbl Ha
CKOPOCTb M  HampaBjieHue  peakuuu. Peakuus  Mwuxasng.  AHHOHHas
noJIMMepHU3aLus 0J1ePUHOB.

27. HykneodunpHoe mnpucoejnHeHre K KapOOHWILHOWU Tpymre: MpHCOeIUHEHHE
OCHOBaHMii, BKJIOYas KapOAHWOHbI, METAIJIOPraHUYECKUX COECAUHEHUN. Peakuus
Anpu. KucnotHeli M OCHOBHOW KaTaiu3 TIpucoequHeHus. EHonuzanus
aJbJETrHJI0B U KETOHOB.

28.MexaHu3Mm »sTepupuKkaldid KUCJIOT W TojiydeHue aueraineid. KoHupeHcauuu
KapOOHWJIBHBIX ~ COEMHEHUH, KapOOHOBBIX KHUCIOT U HMX IPOU3BOJHBIX.
Hykneo(uibHoe TMpHCOeJIWHEHHEe K albld- W KeTHMHHAM U KapOOHHii-
MMMOHHEBBIM MOHaM (peakuuss MaHHMXa).

29. TleperpynnupoBkH B KapOOKaTHMOHHBIX WHTepMeauarax. Kiaccuduxanus
MeperpyniupoBOK: MUHAKOIWHOBAsS M PETPONMHAKOIWHOBASA, IEeperpyniupoBKa
Jembsinosa. IleperpynnupoBka Barnepa—Meiiepseiina. [leperpynmnuposku ¢
murpauuei k atomy aszora (I'opmana, Kypuuyca, bexkmana). Peakuus baiiepa—
Bunnurepa.

30. PaguxaneHble U MOH-pAUKaAIbHbIE PEAKLUUU MPUCOEIUHEHUs, 3aMElIeHUs U
IMMUHUPOBAHUS. Llerntubie paluKaibHbIe peaxiuu. [MTonumepuzanuus,
TeJIOMEepU3allus, peakiMu aBTOOKUCIEeHHs. VIHruOuTopbl, WHULUATOPBI U
ITPOMOTOPBI LIEMHBIX peakuui. Pegokc-peakluy. DJIEKTPOCUHTE3 OpraHUYEeCKUX
COeJIMHEHU.

31. MounekynusipHble peakuuu (yuc-mpanc-u30MepU3alusl, pacrnajg  MOJEKYyI,
pa3mbikaHue nukioB). KoapkTaTHble peakLuH.

32. CornacoBannble peaknuu. KoHienuus coxpaHeHus opOUTaIbHON CUMMETPUU
1 npasusia Bynsopna—I opmana. DIeKTPOLUUKINYECKUE PEAKIIMH, CUIMATPOIHbIE
neperpyniupoBKH. [Teprnmknnyeckue peaKkuuu (2+2) U (2+4)-
UKJIONPUCOeAUHEHHUS. |,3-HUTTONsApHOE LIUKIIONPUCOEJUHEHHE.

33. [lBoiicTBeHHast peaklMOHHAsi CIMOCOOHOCTb U TayTOMEpHUsl OpraHUYecKux
coenuuenuii. TlpoTorporHble W cUrMaTporHele neperpynnupoBku. IIpasuio
KKopubmoma. Keto-eHonpHOe paBHOBecHe. HutpocoequHeHWss U HUTPOHOBEIE
KHUCJIOTHI, HUITPO30COEIHHEHHST 1 OKCUMBL. MeTamioTponusi.

34. Bwibop onTUMaIbHOrO TNYTH CHHTe3a. [IpUHUMIT PETPOCHUHTETUYECKOIro
aHayusa. JIuHeliHble W KOHBEpPreHTHble CcXeMbl cuHTe3a. (CHUHTOHBI U



CUHTETHYECKHE OKBHBAJIEHTBI. 3alUTa (PYHKUHOHAIBHBIX TPYII. MeTobl
BBEJIEHHUS U y1aJIeHHsl 3alUTHBIX TPYTIIL.

35. OcCHOBHbIE TYTH IOCTPOCHUsS YIJIEPOIAHOrO cKeyleta. MeTonsl BBEIEHUS
Ba)KHEHINMX (DYHKLIHOHANIBHBIX TPYMI W IIyTH TMepexoga OT OJHUX (PYHKLHH K
JPYTUM.

36. DnemeHTOOpraHHMueckue coeiuHeHust (mpousBojHbie (ocdopa, 6opa,
KPEMHHs,  MeJW, JIMTUS, MarHusi, 0JioBa) B OPraHWYECKOM  CHHTE3E.
MeTasnioKoMIJIEKCHBII KaTaius.

37. Hcnonp3oBanue XHMHUECKHX M (U3MKO-XUMMYECKHX METOHOB IS
YCTAHOBJIEHHS CTPYKTYpbl OpraHudeckux coenuHeHuii. Cnekrtpockomnus SIMP,
OIIP, xonebGatenbHas U 3NEKTPOHHAs CIEKTPOCKOITHMs, Macc- U XPOMAaTO-Macc-
CMIEKTPOMETPHSI.

38. TlazokuaxocTHass ¥ JKMIKOCTHasi xpomarorpausi, HOHOOOMEHHas WU
reNiblIpOHMKaromas — xpoMartorpadus, aexTpodopes. PeHTreHOCTPYKTYpPHBIM
aHanus u 3ekTpoHorpadus. Pedppakromerpus.

39. Meroabl cuHTe3a: THAPUPOBAHHE HENpENeNbHbIX YIIEBOJOPOAOB, CHHTE3
dyepes JTUTHHIHAJIKUIKYTIPAThl, 3JIEKTposn3 cosieil kapooHoBbIX KucioT (Komnbe),
BOCCTaHOBJIEHHE KapOOHUWJIbHBIX COEUHEHHH.

40. Peaxuuu ankaHoB: rajoreHupoBaHue, cynbdhoxiaopuposanne. CeJeKTHBHOCTE
paauKaibHbIX peakLHi W OTHOCHUTEJbHAsi CTAOMJIBHOCTD alKHUJIBHBIX PagUuKaJOB.
Tepmuuecknii n  karanutHueckuil kpekuHr. HMoHHBIE peakLMH aJKaHOB B
CYNEPKUCIBIX cpelax (AeHTepoBOAOPOAHbI OOMEH U raJloreHUpOBaHHKeE).

41. Luxnoankanbl. MeTo/ibl CHHTE3a U CTPOEHHE LIUKIIONPOIAHOB, HUKI00YTaHOB,
IIMKJIONIEHTAHOB W IMKJIorekcaHoB. CUHTe3 COeAMHEHUH CO CPeIHHM pa3MepoM
IIMKNA (aUWJIOWHOBAsl KOHJIeHcalusl). THIThl HANpsDKEHHST B LUKJIOAJKAHAX U HX
noJpasaeseHne Ha Majlbie, CpeIHIUE U MaKPOLUKJIbI.

42. Kon(popMalMOHHbIII aHanM3 UHUKJIOTEeKCaHa, MOHO- M JW3aMELIEHHBIX
LUKJIOreKCaHOB;  aKCHaJlbHble M JKBaTOpHAlbHble  CBSA3U.  BuusgnHue
KOH()OPMALIMOHHOIO T0JI0KEHHs (DYHKLHOHAIIBHBIX TPYII HAa UX PEaKIHOHHYIO
CrIOCOOHOCTh B Psily MHPOU3BOJHBIX LIMKJIOTEeKCaHa Ha IpUMepe peakui
3aMelLEeHHs], OTUIEIIEHUS] U OKHUCIIeHNs. Peakuu paciiupeHuss U CY>KeHUs LIMKIIOB
NpH  JIe3aMUHUPOBAHUN TIepBUYHBIX aMHHOB (/lembsHoB). CyxeHHe LHKIa B
peakuuu MaBopckoro (o -raJoreHIUKI0ATKAHOHDI ).

43. MeTob! CHHTEe3a: 3JIMMHUHUPOBAHUE rajoreHOBOIOPOIOB U3
aJIKHJITAJIOTEHUI0B, BOABI M3 CIUPTOB. CHHTE3 aJKeHOB W3 YETBEPTHYHBIX
amMMoHueBbIX cojseli (I'odman), N-oknceil Tpetuunbix amunos (Koyr).

44.  CrepeoceNeKTUBHOE  BOCCTaHOBJIEHME  alKHHOB. CTepeoceNeKTHBHBIN
CUHTE3 1iCc- U MPAHC-AJTKEHOB u3 1,2-nuonoB (Kopwu, Yuurep).
PernocenextyBHblil CHHTe3 ajkeHOB w3 to3unruapazonos (Illarmmpo). Peaxius
Burrura xak perwocriendpuueckuii MeToq CcHHTe3a aikeHoB. OcHoBaHMS,
HCII0JIb3yeMble B peakiiu. CTaOunU3MpOBaHHbIE M HECTAOUIN3UPOBAHHBIE UITHIBL.
Crepeoxumus peaxkiuu. XeMOCeNeKTHUBHOCTh peakiuu Burrura. Ilonyvenue




3UPOB ANKUAPOCPOHOBBIX KHCIOT (Muxasnb—ApOy30B) H X UCIIONb30BAaHHE B
CHHTe3e  ajkeHoB  (BapuaHT  Burrtura—Xopuepa—D3Ommonca).  Obnacthb
NIPUMEHEHUS peaKLUH.

45.  Peaxuuu  ajkeHOB:  JJEKTPOPUIbHOE  TMPUCOEJUHEHWE  rajloreHoB,
rajJjoreHoBoAOpoJ0B, Boxabl. llpoueccel, conyrcrByrone  Adp-peakuusm:
COIPSIKEHHOE NPUCOEUHEHHE, TMAPUAHBIE U AJIKWJIBHBIE MUTPALUU. [ HIPOKCH- 1
AJIKOKCUMEPKYpUpOBaHWe. Peruo- U CTEpeOoCeNIeKTUBHOE  IPUCOEIUHEHUE
ruipuoB Oopa. Pernocneunduueckue ruapodopupyroiune areutsl. [IpeBpaienue
OopopraHnieckux COeIUHEHUN B alKaHbl, CIUPTHI, alKUIranoreHu1sl. OKucieHue
QJIKEHOB J10 okcupaHoB (I Ipunexaes).

46. Tlonsatue o0 HAHTHOMEpPHOM H>MOKCUIMpOBaHUM ankeHoB mo Illaprniecy (B
MPUCYTCTBUU HU3OMpomnuiaTa TUTaHa #u 3dupa L-(+)-BUHHOW KHUCHOTHI). L{uc-
rujipokcuupoBanue ankeHos 1o Barnepy (KMnOy) u Kpure (OsOy). Oxucnenune
QJIKEHOB TalloreHOM B TIPUCYTCTBUHU coJiel cepebpa: yuc-(Byasopt) u mpanc-
(IlpeBo) ruapoxcunupoBaHue. PanukanbHble peakUUu alKEHOB: NPHUCOEAMHEHHE
OpomucToro Bojopoja 1o Xapauy, CEpoBOIOPOAa U THOJOB. AJUIHIBHOE
rajoreHupoBanue no [lurnepy.

47. BuyTrpuMosekyJispHasi paJuKallbHasg LMKIM3alHs O-rajoreHallkaHoB IMpU
AeUCTBUM TPUOYTHIIONOBOrHApHIA. I eTeporeHHoe THAPUPOBAHUE: KATAIU3ATOPEI,
KatanuTuueckue sibl. ['maporeHonus cesizell yriepoa-rerepoaTroM. I'omorennoe
FHAPUPOBAHKE: KaTalu3aTopbl, MEXaHU3M. PeruoceseKTMBHOCTb TI'OMOTI€HHOIO
ruipupoBanus. [IpucoeMHeHHE CUHTJIETHBIX U TPUILIETHBIX KApOEHOB K aJIKEHaM.
KapbeHnouael, Ux B3aMMOIeHCTBHE C aJIKEHAMHU.

48. MeToabl CUHTE3a: OTIIEIJIEHHE TaJlONeHOBOJOPOAOB W3 JUTrajOreHuI0B,
peakuus 1,2-puruapazonoB ¢ okcugom prytd (II) m Terpaaneratom cBUHLA.
YcnokHeHHe YriiepoJHOro ckejieTa ajlkMHOB: PEaklUM alleTUJIIEHWIOB HAaTpUs U
MeJld, MarHuHopraHn4eckuX MPOU3BOJHBIX ankKUMHOB. KoHIeHcauus ajkKuHOB-1 ¢
KeTOHaMH U anbaerujgamu (Pasopckuii, Pernne).

49, Peakuuu ankuHoB. ['ajloreHUpoBaHUE, THAPOTAIOTEHUPOBAHUE, IUjparaius
(Kyuepos). Auerusien-ainieHoBas uzomepuzaums. CMellleHHe TPOMHOM CBSA3U B
TepMUHANbHOE TMojiokeHue. OKUCJIHUTENbHAs KOHJEHCALUs TEePMHUHAIbHbBIX
AJIKMHOB B [IPUCYTCTBUU COJIEH MeNIH.

50. Meroast cuHTe3a  1,3-IMEHOB:  JErWAPUPOBAHHE  AJKAHOB, CHHTE3
dasopckoro—~Pernrie, Kpocc-coueTaHUE HA METAJUIOKOMIUIEKCHBIX KaTalau3aropax.

51. Peakuuu 1,3-n1MeHoOB: rajoreHUpoOBaHUE U rMAporajoreHuposanue, 1,2- u 1,4-
npucoeauHenune. Peakuus qunbca—Aubliepa ¢ alKkeHaMH M aJKWHAMM, €€ THIIbL:
kapOo-peakius, retepo-peakiusi. JlMeHbl W JHEHOPWIBI. O-XUHOAUMETAaHbl B
kayecTBe AueHoB. Karanus B peakuuu unsca—Anpaepa. CrepeoxuMus peakiuu.
PernocenextuBHocTh [4+2]-UHUKIONPUCOCIUHEHNST B Cllydae HECUMMETPHUYHBIX
IUeHOB W nueHoduioB. Perpo-peakuus  [unsca—Anpaepa. IlpumeHnenue
CUJIOKCHJIMEHOB B CUHTE3€ aJIMLIUKIIOB ¥ FeTEPOLIUKIIOB.

52. IlonsTtue o tepneHax, TeprieHouaax. I IpupoaHbie UCTOUHUKY TEPIIEHOB.



53. MeToabl CHHTE3a OJHOATOMHBIX CIIUPTOB: H3 AaJKEHOB, KapOOHHIBHBIX
COEIMHEHHH, CIIOKHBIX Y(PUPOB U KAPOOHOBBIX KHCIIOT.

54. Peakumu OIHOATOMHLIX CIHMPTOB: 3aMellleHHe THIPOKCHIBHON TpPyIIbl B
CIMpTaxX Ha rajoreH (Moj AeicTBHeM rajioreHoBOIOPOIOB, rajioreHu10B ochopa
M XJIOPHCTOTO THOHMJIA). PeareHThl permo- U CTEPeoCceIeKTHBHOIO 3aMelleHHs
(kommnekchl  TpudenundochuHa ¢ raroreHaMH M YETBIPEXXJIOPUCTHIM
yriuepoaom). JHeruaparauust cnuptoB. OKHCIIEHHE MEPBUYHBIX W BTOPUYHBIX
CIIUPTOB. PeareHTsl OKUCIIeHHS Ha OcHOBe coenuHeHui xpoma (VI), auoxcuaa
Mapratua u auMmertuicyib@okcuaa (meroasl Moddera u CeepHa).

55. Meronbl CcHHTE3a W peakuMM ABYXATOMHBIX CIUPTOB. OKHCIHUTENBHOE
pacuennenye  1,2-nuonoB  (MoaHask  KUCIOTa,  TeTpaalleTaT  CBUHIIA).
[ TnHaKoNMHOBAS NeperpyInupoBKa.

56.  Meroabl  cHHTE3a  TPOCTHIX  3(PHUPOB:  peakuus  BuibsimcoHa,
AJIKOKCUMEPKYPUPOBAHHE CITUPTOB.

57. Peakunu npocTsix 3pHpoB: 0Opa3oBaHHE OKCOHHEBBLIX COJEH, paclluerieHue
kucnoramu. I'maponepokcuapl. KpayH-a(pupel, ux monydeHue U NpuUMeHEHHE B
cunrese. Okcupanbl. CriocoObl nosydeHus. PackpbiTHe OKCHPAHOBOIO LHUKJIA MO
JeACTBHEM 3M1eKTPO(PUIBHBIX U HYKJIeO(DUIbHBIX areHTOB.

58. MeToabl Mojy4deHus anplAernjoB W KETOHOB: W3 CIIMPTOB, MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT, aJKeHOB (O30HONM3), AIKHHOB (rUAPOOOpHpOBaHUE), Ha
OCHOBE METAJNIOPraHMYeCKHUX COeNWHEHUW. AUMupoBaHue U (POpMUIUpPOBaAHUE
apeHoB.

59. Peakuuu anberuioB U KETOHOB: TIPUCOEIUHEHUE BOJIBI, CITHPTOB, THOJIOB. 1,3-
Jutnanbl M WX HCMOJB30BAaHWE B OpraHuueckoMm cuHTeze. OOpaiieHue
nojspHoctd  C=O-rpynnsl.  TlonyueHune OUCYIbOUTHBIX MPOU3BOIAHBIX U
HUaHruapruHOB. B3aumonelcTBre anbAerHioB W KETOHOB ¢ wiuaaMu ¢docdopa
(Butrtur) u cepol. BzaumonelcTBUe ajbJICTHAOB M KETOHOB C a30THUCTHIMU
ocHoBaHusiMH. [leperpynnupoBka bekmana. BzaumoneicTBue anbIernjoB u
KETOHOB C METaJIJIOPraHHYeCKUMU COe/IMHeHUsIMU. EHaMUHBI, WX allKUJIHpOBaHHe
W allUInpOBaHKeE.

60. AJBI0JIBHO-KPOTOHOBAs KOHJECHCAlMs albJCTHIOB W KETOHOB KaK METOJ
YCJIOKHEHHs yTJIepOAHOro ckesiera. HamnpaBieHHas anbaosibHas KOHJIEHCALMs
Pa3HOUMEHHBIX AJIbJIErUJIOB C HCIIOJIb30BAHHEM JUTHEBBIX U KPEMHHUEBBIX 3(hUpoB
eHoJioB. KonaeHcalus anbleru/ioB ¥ KeTOHOB C MaJIOHOBBIM 3()MPOM U IPYTUMH
COCIMHEHUSAMH C  aKTUBHOHM  meTwieHoBod  rpynmoit  (KHeBeHares).
AMUHOMETUIMPOBAHHKE aNlbJIErH/I0B U KeTOHOB (MaHHHUX ).

61. bensounosas xoujeHcauusi. KonpeHcauust ¢ HutpoankaHamu (AHpH).
BoccraHoBiieHye anbAernioB U KETOHOB JI0 CITUPTOB, peareHThl BOCCTAHOBJIEHHS.
Jle30KCUreHUpoBaHHe albJEerHIOB U KETOHOB: peakiuud KiieMMeHceHa W
Kuxnepa—DBonbda. Oxucienne anpaerunoB, peareHThl okucieHus. OKUCIIEHHE
KETOHOB HaJIKuciotamu 1no baliepy—Buinurepy.




62. o , [} -HenpejenbHbIE anbIErHIbl M KETOHbl. MeToAbl TONyYeHHUs:
KOHJCHCALMHM, OKHCJICHHe aJUTWIOBBIX crnupToB. Peakuus 1,2- u 1,4-
NPHCOCIUHEHUST JTUTUHOPraHUYeCKUX COeIMHEHUH, TPHANKUIOOPAHOB, JHATKHII-
%} JHAPHUIIKYTIPATOB, LIHAHUCTOTO BOJIOpOAA, raJloOreHOBOJAOPOJIOB.
DNOKCUAMPOBAHUE O , [} ~HETPEIeNIbHBIX KETOHOB.

63. METOHBI CHHTE3a KHCJIOT: OKHCJICHHUE TICPBUYHBIX CIHMPTOB W aJIbJACTUIOB,
aJIKEHOB, aJIKUHOB, aﬂKHﬂ6eH3OHOB, 'MAPOJIN3 HUTPUIIOB U APYTHUX NMPOU3BOIAHBIX
Kap6OHOBbIX KHCJIOT, CHHTE3 Ha OCHOBE METAJIOPraHHYeCKUX COCHHHCHHﬁ,
CHUHTE3b!I HA OCHOBE MaJIOHOBOTO 3(1)Hpa.

64. Peakuuu KapOOHOBBIX KHCJIOT: ramoreHuposanue 1o [emo-Donbrapary-
3e/IMHCKOMY, — THPOJIMTHYECKas  KeTOHM3auus, ojekrtponus no  Konsbe,
JeKapOOKCUIHpOBaHHE 10 XYHCIHKKEPY.

65. MeToabl nosiyuyeHust POU3BOJIHLIX KapOOHOBLIX KHCIIOT: raJIoreHaHruPUIOB,
AHIUIPUAOB, CIIOKHBIX 3(PUPOB, HUTPHIIOB, aMua0B. KeTeHbl, UX MOJIyYeHUE H
CBOWCTBA.

66. Peakunu nNPOU3BOAHBIX  KAPOOHOBBIX  KHCIOT: B3aUMOJEHCTBUHE  C
HYKJIEO(DUIbHBIMH  peareHTaMu  (Boja,  CIOHMPTBEl,  aMMHaK,  aMHHBI,
MeTajjlopraHnieckue coeauHenus). BoccTaHoBiieHHe TanoreHaHTWIPUAOB 0
anpaeruoB 1o Po3eHMyHLy M KOMIUIEKCHBIMH TUIPUAAMH  METaJlJIOB.
BsaumonelicTBie rajoreHaHrMApPUIOB C  JHa3oMeTaHoM (peakuusi ApHTa-
DlictepTa).

67.BoccTaHoBlieHHE CI0KHBIX A(PUPOB J10 CIIUPTOB U allbJETHI0B, HUTPHIOB — JI0
AMUHOB M  aJIbJErH/IOB KOMIUIEKCHBIMM TWAPUIAMH MeTalioB. MajoHoBas
KHUCJIOTAa: CHHTE3bl C MaJIOHOBBIM 3(HUpoM, peakimusi Mwuxasjs, KOHAEHCALUH C
anprernaamu (Kuesenareisip). CnoxHo3pupHas ¥ alMUJIOWHOBAs KOHIEHCALWH.
OcobeHHoCTH 3(hHPOB JBYXOCHOBHBIX KHUCJIOT (00pa3oBaHue KapOOLUKIIOB) B 3THX
peaknusax. CroskHble 3UpPbl O -TaJoOr€HOKHUCIOT B peakuusx Pedopmarckoro.
AneroykcycHbli 3Up U ero UCroJib30BaHHe B CUHTE3E.

68. MeTtoasl cunTesa o , 3 -HelpeaeIbHbIX KapOOHOBBIX KHCIOT: AEruapaTalys
THAPOKCUKHCIOT, peakuuu Knesenarens, Burrura, Ilepkuna (cuHTe3 KOPUUHBIX
Kuciot). Peakuuu npucoeiHHEHHsT 1O ABOWHOH cBs3u. bBbpomo- u  wmono-
NaKTOHU3ALHUS O , 3 ~-HeTpeaesIbHbIX KapOOHOBLIX KHCJIOT.

69. Kiaccuduxauust peakuuil apoMaTHUECKOro 3JeKTPOPUIBHOIO 3aMeleHHs.
Biusnue 3amectureneldl B OEH30JIBHOM KOJbIE Ha CKOPOCTh W HamnpaBieHHE
3JIEKTPOPHIBHOrO 3ameltieHHst. CorjaacoBaHHast M HECOTJIACOBAHHAS OPHEHTALIMS.

70. Hutposanue. Hwutpylome areHTsl. MeXaHHW3M peakUdd HHUTPOBAHHS.
Hurposanue OeH3ona u ero 3amelleHHblX. Hutpoanue Oudennna, Hadranuua,
apomMaTH4YeCKUX amMuHOB W (eHosa. [lonyuenune monuuutpocoenunenuid. Mrco-
aTaka M HICo-3aMEILEHHe B pPeakUUsAX HUTpoBaHUA. BoccraHoBieHHWE HUTPO-
TPYNIIbI B PA3IMYHBIX YCIOBUSX.

71. I'anorenuposanue. ['anoreHupyione areHTbl. MexaHW3M ralore HUpOBaHuUs
apeHOB U UX TIPOU3BO/IHBIX.




72. Cynb(upoanue. Cynboupyromue areHThI. Kunetnueckuit  wu
TEPMOAUHAMUUYECKHI KOHTPOJIb peakunu (cyabdupoBanue GpeHosna u HadTalinHa).
[TpeBpaienue cyab(orpyrrbl.

73. AunxunupoBaHue apeHoB no @Ppupemo-Kpadrcy. ANKUIUPYIOIIHE areHTHI.
Mexanusm peakunu. [Honuankunuponanue. [To6ouHbIe MPOIECCHI: H30MepU3aLIHs
AIKUIMPYIOLIETO0  areHTa W KOHEYHbIX npoaykToB. CHHTE3 [uapuil- H
TPUAPHIIMETAHOB.

74. AuunaupoBaHWe apeHOB. ALMIUPYIOLIME areHTbl. MeXaHu3M peakiUH.
PerunocenektnBHOCTh auuiaupoBaHusi. OcCOOEHHOCTH aUUIUPOBaHUS (HEHOJIOB,
neperpynnuposka ®puca. @opmuninposanue no I'arrepmany-Koxy, ['attepmany
1 Bunbcmeitepy. O61acTh MpUMEHEHUS 3TUX peakiuii.

75. Hurpoankanet. CuHTe3 U3 ajlKuUiarajioreHua0B. KHCIOTHOCTE U TayTOoMepus
HuTpoalikaHoB. KonpaeHcanus ¢ KapOOHWILHBIMH COEIUHEHUSMU (AHpPH).
Boccranorienue B amunbl. [IpeBpallieHre BTOPHUYHBIX HHUTPOATKAHOB B KETOHBI
(Mak-Mappu).

76. Metoabl MOJy4YeHHsT aMUHOB: aJKWJIMpPOBaHWE aMMHaka M aMHHOB T10
['opmany, ¢ranumuaa xanus (I'adpusib), BOCCTaHOBIEHHE a30TCOAEPKALLUX
MPOU3BOJHBIX  KapOOHMJBHBIX  CO€MHEHHWH U KapOOHOBBIX  KHUCJIOT,
HUTpPOCOeIMHEHUH, ankunaszunoB. lleperpynnupoBku ['opmana u Kypumyca.
CuHTe3 aMUHOB C TPETHYHBIM aJIKWIIBHBIM panukanom (Purrep), B3aumoneiicTeue
aNbJIeru10B U KETOHOB ¢ popMHUaToM amMmMoHus (JleHkapr).

77. Peakuuy aMHMHOB. AJIKWIMPOBAHWE U anuiaupoBaHue. Tepmuueckoe
pa3ioXeHue THUAPOKCHAOB TeTpaankuwiaMMmoHus 1o [odpmany. OxucieHue
TPETHYHBIX aMUHOB A0 N-okcuaoB, ux tepmonus (Koym). IlonyueHue HUTPOHOB
3 N,N-IHanKuiruapoKCuHaMuHOB. Peakiiu [3+2]-1MKIonpucoe AMHEHNS
HUTPOHOB (0OPa30BaHUE MATUUIEHHBIX a30TUCTBIX M'eTEPOLIUKIOB).

78. TlaTuuineHHble TeTepoUuKIbl ¢ OAHUM retepoatoMoM. Dypan, nuppo,
tuoeH. Cunres u3 1,4-nuxkapooHunbhbix coequHenuit (ITaans—Knopp). Cunres
nupposioB 1o Knoppy u mo lNanuy. Cunres 3,4-au3aMenieHHBIX THO(MEHOB IO
Xuncoepry. Peakuuu  3eKTpOQUILHOTO  3aMelleHUs] B MATHUIEHHBIX
apoMaTUYeCKHUX TeTepOoLMKIIax: HUTPOBaHUe, cylb(pUpOBaHUE, raJOreHUpOBaHUeE,
(popMuUIMpOBaHUE, allJIMPOBAHHE.

79. Wunon. CuHTe3 mNpou3BOAHBIX HHAONA M3 (EeHUNTHApa3wHa W KETOHOB
(@uuiep). CuHTe3 HHAOAA U €ro IMPOU3BOAHBIX W3 2-alUIAMHHOTOJIYOJIOB
(Manenynr). Peakuuu 371eKTpo(UABHOrO 3aMeIleHHUss B NUPPOJILHOM KOJbLIE
MUH/I0J1a: HUTPOBaHue, (POPMUTUPOBAHUE, MAIOTeHUPOBAHKE.

80. IllecrnuneHHble apoMaTU4eCKHE TETEPOLUKIIBI € OJHHUM T[ETepPOaTOMOM.
[TupunanH n xuHoAMH. CuHTE3 Npou3BOAHBIX nHupuauHa no [aHuy . CuHre3
YAaCTUYHO  THUJIPUPOBAHHBIX  NPOMU3BOAHBIX  NUpUIMHA  nyteM  [4+2]-
LIUKJIONIpUCOeIMHEH s (reTepo-peakuns [lunbca—Anbnepa). CUHTE3 XUHOIUHA U
3aMELIeHHbBIX XHHOJIMHOB U3 aHWINHOB 1o Cxpayny u Jlebnepy—Muinepy.



81. Peakuuu mnupuanHa W XMHOJNMHA C alkwirasoreHunaamu. OKHCIeHHe H
BOCCTaHOBJIEHHE MUPHUJIMHA W XUHOJIMHA. Peakuuu 31eKTpopuibHOro 3amMelneHus
B MUPUAMHE U XHHOJHWHE: HUTPOBaHHE, CyJb(UPOBaHHE, TrajoreHuposaHue. N-
OKACH MHPHAMHA W XHUHOJMHA W MX HCIIOJIb30BAHHE B pPEaKUM HUTPOBAHUS.
Hyxneodunbsnoe 3amellieHne atomMoB BOJOpoja B MUPHUAMHE M XUHOJMHE B
peakuusx ¢ amuaoM Hartpua (Unuubabun) u  ¢peHmumtHeM. 2- u  4-
METUJIMUPUIANHBI U XHHOJIUHBI KaK METUJIGHOBBIE KOMITOHEHTH! B KOHIAEHCALUIX C
alJlbJleru1aMu.

82. MoHo-, OM- W HonHcaxapujbl. Knaccudpukanust w1  HOMeEHKJaTypa.
MoHocaxapuabl Kak OCHOBHasi CTPYKTypHasi eIMHHULA YIJIEBOJOB: aNbji03bl U
KETO3bl (TPHO3bl, TETPO3bI, MEHTO3bI, T€KCO3LI). D u L-psinel. TIpuHUMN BbIBOAA
cTepeon3oMepHbIX (popmyn anbno3 D-psana. Luknuueckue Gpopmysl. @ypanossl U
NHPaHO3bI.

83. Myraporaunus, o- u p-crepeonsomepus. KoHdpopmaunn MoHOcaxapHuos.
XHMHUYECKHE CBOICTBAa: BOCCTAHOBJIEHHE, OKHCIIEHHE, B3aUMOJEHCTBHE ¢
KHUCJIOTaMH, aJIKWIMPOBAaHUE, alWIHpOBaHHe, O0pa3oBaHHe apUJITHIPA30HOB H
03a30HOB. | JIMKO3UIbI, MX pacnpocTpaHeHue B npupope. OcobGeHHOCTH
TJIMKO3UIHOTO THAPOKCHUIIA.

84. Jlucaxapuabl M HX pacnpocTpaHeHue B npupoje. THIbI cBsA3ell B HUX.
Jokaszarenbcta CTPOEHHSI TPOCTHUKOBOIO caxapa M MalbTo3bl. OCOOEHHOCTH
CUHTE30B AUCAXapHIOB U3 MOHO3.

85. Iloncaxapuabl, X HaxOXIEHHE B MpUPOJe W 3HadeHue. IlpejacTaBieHHe o
CTPOGHMH Kpaxmajia W LeUIoj03bl. XHMMHYECKHe CBOWCTBA Kpaxmana H
HEJUTFOJIO3bI, HX TOJIyY€HHEe U3 TPUPOJHOTO ChIPhS U UCITOb30BAHHE.
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[Ipunosxenue Kk nporpamme

Kpurepuu u napameTpsl OLIEHKH TUCbMEHHOTO 3aJaHUsI
Ha BCTYIIUTEJILHOM HCIIBITAHUHU IIPU NTOCTYIUIEHUHU B Maructparypy COY

Hanpasnenue 04.04.01 «Xumus»

Marucrepckas nporpamma 04.04.01.09 « XuMust paCTUTEIBHOTO CBHIPHSI»
(UHCTUTYT BETHBIX METAJJIOB U MaTepHAJIOBEICHHUS )

0 — 40 6aa10B

ConepxxaHue
CTPYKTypa OTBeTa

CopmepxaHue OTBETa HE COOTBETCTBYET TeMe 3aaHHUs
WJIA COOTBETCTBYET €My B OU€HBb MaJIOH CTETeHH .
[IponeMoOHCTpUpPOBaHO KpaiHe HU3KOE 3HAHWE XUMHH
pacTUTENBHOTO ChIPbsl, AOMYIIEHO MHOTO (haKTHUYECKUX
omn6ok. OTBET HE CTPYKTYypUPOBaH.

[Touumanue

[IpogemoHCcTpUpoBaHO  KpaiiHe ciaboe  BiajgeHHe
NOHATUHHO-TEPMUHOJIIOTHYECKUM arnmapaTom
OpraHW4YeCKOW XWMHH. MHOrOYHUCJIEHHblE OLIMOKHA B
3HAHMM OCHOB METOJOB OPraHUYeCKOro CHHTe3a U
UCIOJIb30BAHUH XUMUYECKUX (OPMYIL.

41 — 60 6as1;10B

ConepxaHue
CTPYKTypa OTBeTa

CopnepxaHue oTBera B 0OJIbIIEH YAaCTH COOTBETCTBYET
Teme 3aJlaHusl. [IponeMoHCTpHpPOBaHO
yJIOBJIETBOPUTEJIbHOE 3HAHHE XUMHHU PACTHUTEIBHOTO
ChIPbsl, €CTh OLIMOKM B CBOMCTBAaX OCHOBHBIX KJIACCOB
OpraHMYeCKUX COeAMHEHHH.

OTBeT MIOXO CTPYKTYPHUPOBAH.

[lonumanue Ectp ommOKM B ynoTpeOJeHHH W TPaKTOBKE OCHOB
TEOpU OpraHuyecKoun XUMHUU 151 METOJI0B
OpraHUYeCKOro CUHTE3a, XUMUUECKUX (hOpMYIL.
[Ipumepsl B Majoll  CTeNeHH  COOTBETCTBYIOT
U3JI0)KEHHOMY TEOPETUYECKOMY MaTepuay.
61- 80 6asi0B
Conepxanue CopnepxaHue oOTBeTa B LIEJIOM COOTBETCTBYET TeMeE

CTPYKTypa OTBeTa

3a1aHud. JleMOHCTpHpyeTcsl Xopollee 3HaHHE XHUMHH
pPacTUTENIBHOTO  CHIPbS,  PACKPBITHI XUMHUECKHUEe
cBoiicTBa OCHOBHBIX KJIacCOB OpraHUYeCcKuX
coelMHeHul. BeTpedaroTest HecylleCTBEHHbIE OIIMOKU
B ()OpMYJIMPOBKaX, ypaBHEHHIX PeaKIHil.

OTBeT B 10CTaTOYHOH CTENEHH CTPYKTYPHPOBAH.

[Torumanue

3HaHUWE  OCHOBHBIX  OPraHUYECKUX TEPMHUHOB.
[IponeMoHCTpUpOBaHO XOpolllee 3HAHUE O0COOEHHOCTEH
OpraHMYeCKUX COEAMHEHHMH, METOJOB HUX CHHTE3a.




Xopoliee BIaJieHHe TEOPETUIECKUMU OCHOBAMU XUMHHU
pPacTUTENILHOTO ChIPhs. B 0TBeTe 0TYACTH UCIIOIB30BAHEI
IpUMEpPBI,  pacueThbl, CIpaBOYHble  (HOPMYNIBl U

MaTepHuabl.

81- 100 6as10B
Conepxanue U | B oTBeTe oTpaxkeH Bech Marepual, MpeayCMOTPEHHBIN
CTPYKTypa OTBeTa 3agaHdeM. OTBET TIOJHOCTBIO COOTBETCTBYET TeMe

3aJlaHusl, OTCYTCTBYIOT (paKTUYECKHE OLIMOKH.
OTBET 4eTKO CTPYKTYPHUPOBAH U BBICTPOEH B JIOTHKE.

[Tonumanue B oTBeTe mpoaeMOHCTPUPOBAHO YBEpPEHHOE BIaJeHHE
MOHSITUMHO-TEPMUHOJOTUYECKUM  amlmnapaToM XHUMHHU
pacTUTeNbHOro Chipbsi. OmMOKKM B ymnoTpeOJIeHUH
TEPMUHOB OTCYTCTBYIOT. B OTBeTe apryMeHTHPOBaHO
U3JI0KeH MaTepual XHUMHH PACTUTEIBHOTO CBhIPbS.
OTBeT  NOMONMHEH  HEOOXOAWMBIM  KOJHYECTBOM
PUMEPOB U PACYETOB.

[Ipumeuanue:

1. Kputepuu 1 napameTpsl OLlEHKH MUCbMEHHOTO 3aJaHUs MPUMEHSIOTCS K
OLIEHKE Ka)KJI0T0 BOIIPOCa AK3aMEHALMOHHOI0 OUJieTa He 3aBUCUMO OT KOJIUYeCcTBa
BonpocoB. MToroseiil Ganin, B ciydae HECKOJbKHX BOIPOCOB, CUYHTAeTCs Kak
cpeaHee apu(pMeTHIecKoe.

2.B cnydae OLEHKM OJHOTO U3 BOMPOCOB THCHBMEHHOIO 3aJaHHs
(Mpy HaJIMYMKU HECKOJIBKMX BOIPOCOB) «HEYJOBJIETBOPUTEIBHO», KOJIUYECTBO
0amioB, BbICTaBIEHHBIX 3a JaHHBIH Bompoc (0 — 40), B cymme OajioB Ipu
BBICTABJIEHUH UTOTOBOIO Oaslia He YIUTHIBAETCSI.

[Tpencenatens 3K3aMeHAIMOHHOMN
KOMUCCHH C.B. Kauun




