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AHHOTANMA

Kypc opranmdeckoit XMMHUHM cOCTaBieH crnenuaibHo Mia ctyaeHToB OBM®. On mpenonaércs BoO BTOpOM
cemectpe | Kypca. OCHOBHOH ynop B Kypce OPraHMYeCKOH XMMHH JIEIaeTCsl Ha MEXaHU3Mbl OPraHMYECKHX
peakuuii, a TakXke Ha XMMHUIO Pa3IMYHBIX INPUPOAHBIX coeauHeHuil. Kypc omnuudaercss coBpeMEHHOMH
CTPYKTYpO# M MPOBOAUTCS B BUAE JIEKIINHA, CEMUHAPCKUX 3aHATHI U MPAaKTUKyMa 110 OPraHUYECKOMY CHHTE3Y.
Ha npaktuueckux 3aHATHUSX CTYHAEHTBl ydaTcsl CAMOCTOSITEJIbHO CHUHTE3MPOBATh M OUMUILATH OpPraHUYECKUE
BEIIECTBA, a TaKXe OLEHUBaTb YUCTOTY MPOAYKTOB — I 3TOTO IMPUMEHSIOTCS  pa3iIudHbIE
WHCTPYMEHTAJIbHbIE METO/IBI, B TOM uuciie SIMP-criekrpockonus Ha 6aze MOTH.

1. lean u 3apa4n

eap AUCUUIIMHBI
Kypc ocHOBBI Oprannueckoit XuMuu npeaHa3zHaueH it HQOPMHUPOBAHMS Y CTYIEHTOB, 00yJalOIINXCS 10
HATpaBICHUI0  «BUOTEXHONOTHS» TIPEACTABICHUST 00 OCHOBHBIX IOHSATHSX M 3aKOHaX XHWMMHU,
XUMHYECKUX PEaKIMsIX W CBOMCTBaX OpraHMYEcCKuX BemecTB. Kypc mpencramisier coO00W OCHOBBI
XUMHYECKOH TPaMOTHOCTH, TIOKa3bIBAET MECTO XUMHHU B COBPEMEHHOM €CTECTBO3HAHUH, 0COOEHHOCTH
XUMHYECKOTO TIOAXOAa K M3YUEHHUIO OKPYKAIOIIETO MHUpa, JAeT IMPEACTABICHHWE O METOJOJIOTHU M
MOJXOAaX XMMUU K W3YYCHHI0O XMMHUYECKHX CBOWCTB BEIIECTBA, JIACT TOHSTH, YTO XUMHU, OyIydn
TECHO CBSI3aHHOU C (PU3UKOU U OMOJIOTHEH, SIBISETCS CAMOCTOSATEIHFHON HAYKOU.
OCOOCHHOCTh JTAHHOTO Kypca COCTOMT B TOM, 4YTO OH TIPENOAAeTCs BO BTOPOM CEMECTpe H
OCHOBBIBAETCSI TOJIBKO Ha T€X 3HAHUSAX, KOTOPBIC YUaIIHecsd IOIYYHIIU MPHU MPOXOXKIESHUU B TIEPBOM
ceMecTpe Kypca oOmied W HeopraHuueckod XwMuu. Kypc COCTOMT W3 JIEKIHUH, CEMUHApOB H
a00paTOpHBIX paboT. DTO JaeT BO3MOXKHOCTH IOJHOIIGHHOTO OCBOCHHS y4eOHOW NPOrpaMMEI U
AKTUBHOTO KCIIOJIL30BaHMS IONYyUYEHHBIX 3HAHWH JIII OCBOSHHS MPHU JajbHEWIIeM OOyYeHHHM TaKHUX
JUCITUTUIAH KaK QU3ndecKas XuMusl, OnoXuMusi, Onousnka, MOJICKYIJIIpHas OUOJIOTHSL.
Teopernueckoe U MNPAKTUUECKOE OCBOCHHUSI OCHOBHBIX PAa3[E€liOB OPraHMYECKOW XUMHUU C YUYETOM
COBPEMEHHBIX TEHACHIIMN DPa3BUTHs XMUMHUYECKOH HayKH, 4TO HeoOXomumo s Oosee TIIyOOKOTO
MMOHUMAHMS BO3MOXXHOCTH XHMHYECKOTO TIOAXOAa K W3YYCHHIO OKPYKAIOIIETO MHpa, OOImX
3aKOHOMEPHOCTEM CTPOCHMSI BEIIECTBA U €T0 MPEBPAIIeHUN B MIPUPO/IE.

3agaum AU COMIIHHBI
- 3HAaKOMCTBO C BHYTPEHHEH JIOTMKOM OpPraHMYecKOH XHMHUM Kak Haykw;, (HOpMHUpOBaHUE
MPENCTABIEHUI O MEXaHN3MaX OPTaHUYECKHUX PEAKIIHl;

- U3Y4YCHHE OCHOBHBIX KJIACCOB OPTaHHYECKHX COCOUHEHWH; (POPMHUPOBAHHE NMPEACTABICHUN O CBSI3U
PEaKINOHHON CIOCOOHOCTH OPraHNYECKUX MOJIEKYJ C MX CTPOCHHEM;

- H3y4YeHHE 3aKOHOMEPHOCTEH B3aMMOJCWCTBHS PA3IUYHBIX OPraHMUYECKUX BEIIECTB C OOBEKTaMuU
OKpy>Katomiel cpelipl, uX GU3NOIOTHUECKOro U (hapMaKoJIOrHUECKOro AeHCTBUS, OMOJIOTMYECKOH poiy,
IPUMEHEHHs] B MPAKTHYECKOM JEATETbHOCTH 4YeloBeKa; (HOpPMHpOBAHME IPEACTaBICHUH 00
9KOJIOTMYECKUX MPOOIeMax, CBI3aHHBIX C UCIOIb30BAHUEM OPTraHUYECKUX BEIIECTB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK, VYK-1.3 PaccmarpuBaeT pas3iIH4YHBIE BapUaHTHl PELICHUS
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(pOpMaLny, |3a7a4y, OLEHUBAET UX NIPEUMYIIECTBA U HEAOCTATKU
NPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
IIOCTABJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 33ja4  |ob0nactu (cdepe) npodeccHoHaANBHON NesITeThHOCTH

npodecCHOHAIBHON IS TeIBHOCTH, COOTIonas
TpeboBaHu HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
Hay4HbIC U (WJIN) TEXHUYECKUE Tpe/ICTaBICHHS pe3yabTaToB Hay4YHOM
(TexHonornvyeckre, THHOBALIMOHHBIE) OTYETHl  |(HAYYHO-TEXHUYECKOW, WHHOBAIIMOHHON TEXHOJIOTUYECKOM)
(ryOnTIKanuy, TPOEKTHI) JEATEIILHOCTH B BUJIC OTYETOB, HAyYHBIX ITyOIMKAIHIA

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)




B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATh:
- OCHOBHBIC HIOHSTHUS OPraHUYECKOH XUMHUH;
- OCHOBHBIC CBOWCTBA BAKHEHUIIINX KJIACCOB OPraHMUYECKUX COSIMHECHUI U X IPUMEHEHUE,
- OCHOBHBIC MEXaHH3MbI OPIaHUYECKHUX PEAKIIHI;
- OCHOBHBIE METO/Ibl XUMHYECKOM U CIIEKTPAIbHON HICHTU(QHUKAIINH OPTaHMYECKUX BELICCTB;
- OCHOBHBIEC IPHEMBI pabOTHI B JJA0OPATOPUH OPraHUYECKOH XUMHUH.

YMETb:
- m300pakaTb CTPOCHHME THIIUYHBIX MPEICTABUTENECH KJIACCOB OpPraHMYECKUX COCIMHEHUH 110
Ha3BaHUIO W HA3bIBaTh MX IO CTPYKTYPHBIM (pOpMyJiaM Ha OCHOBE 3HAHUS NMPUHIIMIIOB HOMEHKJIATYPHI
Y H30MEpHHU;
- BBIICJIATH B MOJICKYJE€ pPEaKIMOHHBIC IIEHTPHI, IPOTHO3UPOBATH IOBEICHUE OPraHUYECKOTO
COCIIMHEHUSI B KOHKPETHBIX YCJIOBHSX, HCXO/l U3 €r0 CTPYKTYPhI M 3HAHUSI THIMYHOH PEaKIMOHHON
CIIOCOOHOCTH (DYHKIIHOHAJIBHBIX TPYIIIL;
- TIPOBOJIUTH MPOCTONH XMMHYECKHUI DKCHEPHMEHT MO CHUHTE3Y, BBIICICHUIO, OYUCTKE M XUMUYECKOH
ueHTH(UKAIMY BELIECTBA;
- 0OpPMIISITH OTYETHI JTAOOPATOPHBIX PabOT.

BJIQJICT!

- METO/IaMH OIPENIeNICHUS] BO3MOXXHOCTH MPOTEKAHUSI XUMHYECKUX MPEBPALICHUI OCHOBHBIX KJIACCOB
OpPraHMYEeCKHX COCTUHEHHUI B PAa3JIMYHBIX yCIOBUSIX;

- crocobamu 0e30MacHOro OOpalieHus ¢ TOPIOYMMHU M TOKCUYHBIMH BEIECTBAMH W JIA0OPAaTOPHBIM
000pyI0BaHHEM;

- METO/IaMH TIPUTOTOBJICHHSI PACTBOPOB 331aHHOM KOHLICHTPALHH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
OOmue mnpencTaBiIeHUs] O CTPOCHUHM U
1 PEaKIMOHHOM CIIOCOOHOCTH 2 2 8
OpPraHNYECKUX COCIUHECHUM.
) [IpenensHpie yrneBonopoasl. [omonorus. ) 5 6 ]
H3omepsl, BUIBI H30MEPHH.
HenpenensHble yrieBogopoas! (AJKEHBI
3 u ankuHbl). [eomerpuueckas u3oMepus ) 5 6 ]
(monatus uwmc-, TpaHc- U Z-, E-
HOMEHKJIaTyphbl)
4 OyHKUMOHATILHBIE  MPOU3BOJHBIE  C ) 5 6 3
npoctoii ces3pio C-Hal.
@OyHKIMOHATBHBIE MPOU3BOAHBIE Oosee
5 YyeM € OHHOM  KpaTHOM  CBA3BIO. 2 2 8
AnkanueHsl. Me3omepHbIi 3P dexT.
6 Huknoankanel. DHEPrus HaNPSKCHUS. ) 5 ]
Kondopmarnuu rukiorekcana.
Apomarudeckue yIJIEBOJOPOABI.
7 ApomatuuHocTs. Peakuuu 3amenieHus B 2 2 6 8
apoOMaTHUYECKOM PALY.
] Mertonst _ aHanusa OpPraHUYeCKHX ) 5 6 ]
COEJIMHEHUN.
9 CoenuHeHus cO CBA3bIO YIIEPOI-METaLI ) ) ]
(MeTannoopraHuyecKue COeINHEHHS).




@OyHKIMOHATBHBIE  HPOM3BOIHBIE  C
10 |mpocroii cBs3pio  C-O. Cnouptel u 2 2 6 8
MpoCThIe 3PHUPHL.
@OyHKUMOHATIbHBIE IPOU3BOAHBIC C OTHOU
11 KkpatHOW cBsa3pt0 C=0. Aunpnerunsl u 2 2 6 8
KETOHBI.
@OyHKIMOHATIbHBIE COEMHEHHUS C
kapOokcunpHOU rpymmoi. KapOoHoBbie
12 |kucnorel. [Ipow3BogHble KapOOHOBBIX 2 2 6 8
KHCJIOT — TaJIOTEHAHTUAPHUIBI, CIOKHBIC
3UpHL.
A3orcopepkarue COE/IMHEHUSI.
13 Hurpoankansl, aMUHBI, 2 2 6 8
JIMa30COEINHEHUSI.
I'erepoumknuueckue COCIUHEHUSI.
14 [TsaTuunennsle u IECTHYICHHbIE ) ’ 3
apoOMaTHYECKUe TEeTEPOLUKIBI C OAHUM
repeTOaTOMOM.
[Tomm¢yHKIIMOHABHBIE, B TOM YHCIE
15 |mpuponHble (OMOJIOTMYECKH  Ba)KHBIE) 2 2 6 8
COE/IMHEHUSI.
Hroro yacos 30 30 60 120
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 270 gac., 6 3ad.en.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszeniam)

Cemecrtp: 2 (Becennuit)

1. O6H_H/I€ MMpEACTaBJICHUA O CTPOCHUU U peaKL{I/IOHHOI\/’I CIIOCOOHOCTH OpTraHU4YCCKHUX COCI[I/IHGHPlﬁ.

[IpenmMer u 3a1aun OpraHUYECKON XUMHH. YTIEPOJ U OpraHUYecKHe BerlecTBa B mpupose. Kparkuit
9KCKYpC B CTPOCHHME OJEKTPOHHBIX O0OJOYEK aroMa, Ha MpUMepe aToma yriepona. THIibl
XMMHYECKOM CBSI3M M CrocoObl uX rpaduyeckoro mpexacraBieHusd. Konuenuus ruGpuau3anuu.
CriocoObsl  M300pakeHHsT MOJIEKYJ OPraHMYECKHX COCIMHEHMH (CTPYKTypHBIE  (HOPMYIBI,
COKpaIIeHHBIE CTPYKTYpHBIE (hopMyIbl, popmyinsl JIbtonca, pesoHaHCHbBIE CTPYKTyphl). CooTHECEHUE
rpauIecKOi MOZIEIH C PEabHOM CTPYKTYpPOH («4epTOUKH U cTpesikny). [lorsTre GyHKunoHansHON
IpYMIIbL, CBA3b C XMMUYECKUMH CBOMCTBAMHU, OCHOBHBIE KJIACChl OPraHUUECKUX COSIUHEHUN (CBSI3b C
(YHKUIMOHAJIBHBIMU TPYyNIIaMH, OCHOBHBIE (YHKLUMOHAJbHBIE TIpymmbl). B3aumomnpesparueHus
COEMHEHUH ¢ pa3HbIMH (PYHKIMOHANBHBIMH TIpynnaMy. I[IpUHIMNIBI MOCTPOEHHsS Ha3BaHUI
OpPraHMYeCcKHX COCAMHEHUH, CUCTeMarnyecKue U TpuBuaibHble. [omonorus. M3omepus (ckenerHas,
nonoxenus). [lpocrpancrBenHas wuszomepus. Kondurypamms, ommume 0T KOH(OPMAIIHH.
AcUMMETpUYECKHI aTOM YIepoJa, ONTHYeCKas aKTUBHOCTb. DHAHTHOMEPHI M AWACTEPEOMEPHI.
Panemarpl. XwupanpHocTh. Pasznmuunble Tumbl xupanbHOCTH. [lpuammnm R, S-HOMeHKIATypBHI.
CoenuHenus ¢ IByMs aCUMMETPHUECKUMU aroMamu yriepoaa. [loctpoenue npoekuunii umiepa.

2. Hpe;[eanbIe YIJIEBOAOPOAHI. T'omomorus. I/IBOMepLI, BHUJIbI U30MCPUHU.

IIpenenbHble yrieBomopoabl — ankaHbl. CTpoeHHME IMOHATHE O KOoH(opmanusax u KoH(opmepax
aJIKaHOB. 3acJIOHEHHAs, 3aTOPMOXKCHHas, CKolIeHHas KoHpopmauuu. lIpoexuumonHble (opmynbl
Heiomena. Konpopmanuu stana, OytaHa, UX dHEpreTUYEcKHe AuarpaMmbl. XUMHUECKHE CBOMCTBa
AJIKaHOB: TaJOreHUPOBaHHE (XJIOpPUPOBaHUE, OPOMHPOBaHME) C OOpa30BaHMEM TIaJOTCHAJIKAHOB.
DOHepreTuka LENHBIX  CBOOOJHOPAAMKANBHBIX  peakUuil  rajoreHupoBaHusa. HuTpoaHme.
OTtHOCHUTENBHAs CTA0MIBHOCTD PA3JIMYHBIX AIKHIBHBIX PaJuKaioB. TepMUUECKUI KPEKUHT aIKaHOB.



Krnaccuduxarms MexaHu3MOB XMMHUYECKHUX peakiuii B opranudeckoil xumuu. Ilonstus nHykiaeogpu,
anekrpodpmin. Kimaccupukanuss XMMUYECKUX peakLui 10 pe3ysbTaTy: NPUCOCIUHEHUE, OTLICTIIICHHE,
3aMeIleHNe, TeperpynimupoBKa, KIacCU(PUKAIMs 10 XapakTepy peareHTa M THUILy Pa3pblBa CBSI3H:
reTepoInTHIECKre  (HYKIeO(pWIbHBIEC, 3NIEKTPO(UIbHBIE), TOMOJIMTHYECKHE: (paAuKalbHBIE),
MOJIEKYJISIpHBIE.. DHEPreTUYeCKU MPO(UIIb PeaKIHH.

3. HenpenenbHble yreBomopoasl (AJIKeHBI U anKkuHbl). [eomMeTpudeckas nzomMepusi (MMOHITHS LTUC-,
TpaHc- U Z-, E- HoMeHKnarypsl)

IIpupona n1BOMHON CB3M B aJIKEHax. | eoMeTpHUYECKass U30MEPUS - ONPENEIICHNS U MOHATUSA LIHC-,
TpaHc- U Z-, E- HOMEHKIIaTyphbl.

Karanutuueckoe ruapupoBaHue ajlkeHOB. TepMoanHaMudeckas CTaOMIBHOCTH AJIKEHOB HAa OCHOBE
TETUIOT TUIPUPOBAHUSI.

OnekrpodunbHOoe TpucoequHEHHWE 1O JBOHHON cBs3U(AdE). Mexanusm peaknuii, m- U
G-KOMIUIEKCHI, SHEPTeTHYECKHI MpOo(HiIb peakiuu, OpoMOHHEBbIe MOHBI. [IpaBuio MapKoBHHKOBA.
lanorenupoBanue, ruaporajsoreHuposanue. Iuaparanus. CONpsDKGHHOE — IPHCOCIMHEHUE.
OkucneHne ajKeHOB 10 OKCHpPaHOB M JAuoj0B. (O30HONU3 allKeHOB, OKHCJIHTEIBHOE W
BOCCTaHOBHUTEJILHOE pacIICIUICHUE 030HUAOB. PaiKabHbIe peakiuy allkeHOB: npucoequHenne HBr
no Xapamry. KapOensl. Peakimu nprcoeqiHeHs KapOCHOB K aJIKEHAM.

DJNEKTPOHHOE CTPOSHUE TPOWHOM CBSI3M B aJIKMHAX. DIEKTPO(PIIEHOE TIPUCOSANHEHUE K aTKUHAM.
PeaknimonHasi crmocoOHOCTh ajNKWHOB. [anmoreHWpoBaHWe, THUAPOTAIOTCHUPOBAHHE, THAPATAIUSL
(KyuepoB). BoccraHoBienrne amkuHOB 10 IUC- W TpaHC-akeHOB. C—H KHCIIOTHOCTH aleTHieHa.
AUeTUIICHHU Il HATPHSI, MarHUS ¥ MEIY, UX MOJyYeHHE U UCIIONb30BAHNE B OPTaHUYECKOM CHHTE3E.

4. OyHKIIMOHATILHBIE TIPOU3BOIHEIEC C TIPOCTOH cBs3bio C-Hal.

['anoreHankaHpl, aJKCHWITAJOTCHUIbl M apWITAJOreHUbl BakHeHIme mnpumepsl. OCOOEHHOCTH
anekTpoHHoro crpoenust cBsizu C-Hal. MuaykruBueii 3¢ dekr. (I'paduueckue npeacrapieHus
MepeHoca IEKTPOHHOW IUIOTHOCTH). OOLIMe MeToAbl MOJIYyYEHHs TaJoreHaJIKaHOB, -aJIKEHOB,
-aJIKUHOB.

HykneopunpHoe 3aMelieHHe y HAchIIIEHHOTo aroMa ymiepoaa. [loHsATHe o HyKI€O(MIBHOCTH,
Hykieopunsl. Kimaccupukanuss MexaHW3MOB peakuuid HykieoduiabHOro 3ameuieHus. OCHOBHBIE
xapaktepuctukun SN1 u SN2 peaknwmii. Peaknuu SN2-tuna. DHepreTudeckuil npoduib peakiuii.
Kunernka, crepeoxumust, BanbaeHoBckoe oOparienue. BimsiHue npuposl 3aMecTuTeNs U yXoasien
TPYMIIBI, PUPOIBI HYKICO(MUILHOTO areHTa U pacTBOPHUTENs Ha CKOpocTh SN2 peaknuii. Peakiuu
SN1-Tuma, 3aBUCHMOCTb OT MPHUPOABI pajuKaia, yXoJlel rpynmbl, pacTBopureis. KapOokaTHoHBI,
UX yCTOHYMBOCTh. Peakium »muMHHUpOBaHUS, o- U P-anumuHHpoBaHue. Kiaccuduxanums
MexaHu3MoB anuMmuHupoBanus: El, E2. IlpaBwio 3aiineBa. CHMH- W aHTH- SIMMUHHUPOBAHUE.
BnusHue npupoibsl OCHOBaHMS M yXO[sIEH TIpynnbl Ha HalpapieHUE JIMMUHUPOBAHUS.
Konkypenuus npoueccos E2 u SN2, E1 u SN1. ['anoreHnpon3BoHbIE aIKEHOB.

5. OyHKIHWOHANBHBIE TPOU3BOJHBIC OOJiee YeM C OIHOM KpaTHOH CBS3BIO. AJKagueHsl.
MeszomepHblit 3 hexT.

1,2-, 1,3- nwmenwl. byranguen-1,3, 0OCOOCHHOCTH CTPOEHHS, COMPSDKEHUE JIBOMHBIX CBSI3EH.
I'amorenupoBanue u rufporanorennposanre 1,3-nuenos. 1,2- u 1,4- npucoenuneHue.

JIMEeHOBBIN CHHTE3 Kak NpHUMeEp NepULUKIndeckord peakuuu. Peaxmus Junbsca-Anpaepa. BousHue
CTPYKTYpbl AMEHa M AMEHO(pWIa Ha PErHo- M CTEPEeo-CeIeKTUBHOCTH Ipolecca. Mcnonb3oBanne
JMEHOBOTO CHHTE3a B CHHTETHYECKHX LelsiX. TepMuueckue H (HOTOXMMHYECKUE PEaKLHUH
3aMbIKaHMs U PACKPBITUS LIUKIIOB B JUEHAX U IIOJIMEHAX.

6. [luknoankanel. DHeprus HanpsokeHus. KoHbopmanuy uKiorekcana.

Knaccuduranuss amunukiaoB. DHeprus HanpsokeHus. CTpoeHHe IUKIONPOIaHa, HUKIoOyTaHa,
LHUKJIONEHTaHa, LuKiIorekcaHa. KoHpopmauuum LUKIOreKcaHa. AKCHalbHbIE U OSKBAaTOpPHAJIbHBIC
cBsi3u B KkoH(popmamuu "kpecno" uukiorekcana. KondopMmanmuu MOHO- W JTU3aMEIICHHBIX
MPOU3BOIHBIX [IUKJIOTEKCaHa U 0apbepbl KOHQOPMAIIMOHHBIX Nepexon10oB. OcOOEHHOCTH XMMUYECKUX
CBOMCTB COCIMHEHUN C TPEXUICHHBIM [TUKIIOM.



7. ApoMaTHuecKHe yIIeBOAOPOIbl. ApOMaTHUHOCTb. Peakiuy 3aMelieHus B apoOMaTUUECKOM psy.

Crpoenne Oenzona. Dopmyna Kekyme. Monekynsipable opbutamm Oenzona. Kpyr @pocra.
Konmnernust apoMaTnaHOCTH, SHEeprusi pe3onanca. [IpaBmino Xrokkens. ApOMaTHYECKHE KaTHOHBI U
aHMOHBI. KOHIICHCHMpPOBaHHBIC apOMaTHYECKHE YINICBOIOPOAbI: Ha(TannH, (CHAHTPEH, aHTpPAICH,
a3yJsieH u 1Ip. [eTepouKiInieckue apoMaTHYeCKIe COCANHECHNSI.

Peakumu 3amemieHuss B apomaTHueckoM pany. OnekrpoduinbHoe 3amenieHue Knaccudukanus
peaxnuii apoMaTUuecKoro MEKTPoPpUIbHOrO 3amenieHus. [Ipencrapiaenns o MexaHn3Me peakiui, m-
U O-KOMIUIEKcax. Pe30HaHCHBIE CTPYKTYypbhl.DHEpPreTHuecKuid npouib peakiuuu. ApPEHOHHEBBIE
HMOHBl B pEaKIMAX dNEeKTPOQUILHOTO 3aMelleHHs. BiusHue 3amecTuTenss Ha CKOPOCTb H
HampaBlIeHUE BIIEKTPO(UIBHOTO 3aMEILEHUs], CBSI3b C PACHpPEAETICHHEM 3JIEKTPOHHOM IUIOTHOCTH.
OpueHTaHTHl NepBOro M BTOporo poxaa. HurtpoBanme OeHsona, MexaHu3M peakuuu. Ilomydenue
MOJIMHUTPOCOEANHEHHUH. [ 'aloreHMpoBanre, MEXaHU3M PEaKLUU rajJOreHUPOBaHMs APEHOB, KaTalln3
kucyoramu Jlptonca. CynbpupoBaHue, MEXaHU3M PEAKINHU, KHHETHYECKUH U TepMOANHAMUYECKUN
KOHTPOJIb B peakuuu cyabpupoBaHus Ha npumepe HadtanuHa. [loHsTme 00 wumnco-arake u
UIICO-3aMeIleHNH. ATKIINpoBanue apeHos no @punemo-Kpadrcy, nonuankuinpoanue, H0O0UHbIE
MPOLIECCHI - H30MEPU3aLUs ATKHIUPYIOIIEro areHTa i KOHEYHBIX MPOAYKTOB. ALIMIIMPOBAHUE apEHOB
no ®punemo-Kpadrey. Anwnupyrone areHThl. MeXaHU3M pPEakLUH. PETrHOCEIeKTUBHOCTD
anunupoBanui. @opmuiuposanue 1o [arrepmany-Koxy u pocTBeHHBIE PEaKIINU.

HyxneopunsHoe  apomarmueckoe  3amemieHue. OOmmMe  NOpencTaBICHUS O  MEXaHU3ME
HYKJICOMIBFHOTO 3aMeIleHHs. MexaHu3M OTIIEIUICHHUS-IIPUCOSIMHEHUST Ha IpUMepe MpeBpaleHUs
rasioreH0eH30710B B ()€HOJIBI U apoOMaTHUYECKHE aMUHBL. MeXaHH3M NPUCOCIHMHEHUS-OTILEIUICHUSI.
Kommiexec Meitzenreiimepa.

Peakiun ¢ paspylieHHeM apomaTHueckoil cuctembl. Kartamurtndeckoe THAPHPOBAaHHE AapeHOB,
BOCCTaHOBJICHHE apeHOB 110 bepuy.

Peakuuu He 3aTparuBaroiie apoMaTHYECKyro cucteMy. OKHUCICHNE aJKWIOEH30I0B JO KapOOHOBBIX
KHCJIOT, aJlbJETUI0B U KETOHOB. OKHCIEHHE KOHICHCUPOBAHHBIX apOMAaTHYECKUX YIJIEBOJOPOOB.
3amemieHne BOAOpoAa B OOKOBOM  IemM  AJKWJIOGH30JI0B Ha rajoreH. beH3WibHBIN
panuKan. AJUTWIIBHBIN pafuKall. AJUTHIBHOE rajloreHnpoBanue. T-OpOuTany aluIniIbHOW CHCTEMBI.

8. MeTtonbl aHanmM3a OpraHuYecKUX COCIMHEHHI.

IlpencraBnenus o0  (QU3MKO-XMMHYECKHMX METOJAaX aHajM3a OpPraHUYECKUX  COCJUHEHH.
DJNEeKTPOHHBIE CIEKTPHI IMOMIOIIEHUS] OpraHWYecKuX coeanHeHH B Y® obnactu. OcHOBHOE U
JNEKTPOHHO-BO30YKACHHBIC COCTOSIHAS MOJIEKyJd. PaspemieHHble W 3alpelieHHbIe MEepeXOJbl.
Xpomodopsl 1 aykcoxpoMbl. CBA3b MOMOXKEHHUS MaKCHMyMOB IOIVIOLICHHS M MHTEHCHBHOCTEH €O
CTPOCHMEM OPIaHUYECKUX COCAMHEHUI.

OcHoBel  Mmeronma UWK-cnekrpockonuu - KoseOarenbHast —crektpockornuss B MK-obmactw.
[Ipoucxoxnenne  konedarenpHbIX  crnekrpoB. IlpaBunma  orbopa B UK-cnexrpockomum.
VHTEHCUBHOCTH CUI'HAJIOB MOIJIOLICHUS. XapaKTePHUCTUUECKUE YacTOThl (PyHKIMOHAIBHBIX I'PYIII B
opraHudeckux MoJekynax. OOHapyXeHHE COCIMHEHMHA C pa3NuyHbIMH (YHKUHOHAJIHHBIMHU
TpyHIaMu U CTPYKTYPHBIN aHAlIN3 OpraHu4YecKuX coequHeHuit ¢ momoribio MK-cnekrpockonuu.

[Ipencrasnenuss o meroge SMP-cnekTpockonuy, OCHOBBI METOAa M 00JacTd NPUMEHEHHS,
MpUMEHEHHE Ui aHalli3a OpraHWYecKuX coeAuHeHui. OOmue MNPUHIHUIBI  yCTPOUCTBA
COBPEMEHHBIX MMITYJIbCHBIX crieKTpoMeTpoB SAMP. Ycnosus nabnronenus cnekrpos AMP Bricokoro
paspelieHns B )KHIKOCTSIX W razax W MpaBuiia MOATOTOBKH 00pa3IoB AJisl U3MEepeHHd. XUMHUYECKUE
CABUTH W KOHCTaHTBI CIIMH-CIIMHOBOTO B3aumMmojeiicTBuss B crekrpax 1H-SIMP u 13C-SIMP
opraHuueckux coenvHeHud. CBSA3b ATUX MapaMeTpoB CO CTpoeHueM MoJekyid. OrmpeneneHue
CTPYKTYpPbI OPraHUYECKUX coeAuHEHU MeTonoM SAMP.

9. CoenuHeHus co cBA3BIO yriiepoa-merait (MeramioopraHuuecKie COSAMHEHUS).

JIutnii- ¥ MarHUMOpPraHWYECKUE COCIUHEHHUS], BJIEKTPOHHOE CTPOEHUE CBSA3U YIIEpPOIA-MeTasll.
[lonyuyenune B3auMOAEWCTBUEM MeETallla C ANKWITAJOTEHHIAMH, IepeMmerauimpoBanue. CTpoeHue
peaktBoB [puHbsipa B pactBope. PaBHoBecme Illnenka. Peakmum ¢ ymieBomopogamu (C-H
Kuciaotamu). Vcrmonp3oBaHWE JIMTHI- W MarHMAOPraHWYECKUE COCIWHEHHS B  CHHTE3E
YIJIEBOOPOAOB, CIUPTOB, AalbJAETHIO0B, KETOHOB, KapOOHOBBIX KHCIOT. JIMaNKMIKYHpaTbl, HX
CUHTETHUYECKOE MCIOIb30BAHUE.



10. ®yHKIIMOHAILHBIE TIPOU3BOJIHBIE ¢ TPOCTOH CBsI3bI0 C-O. CiupThl 1 IpoCThie YQUPBHI.

OnHOaTOMHBIE CIIUPTHI, THOJIBI. CBOWCTBA CIUPTOB, BOJAOPOIHAS CBS3b. 3aMEICHHE THIPOKCHIBHON
TPyNIIbl B CHOUpTaXx Ha TajoreH (Mojx JCWCTBUEM TaloreHOBOAOPOOB, TanmoreHusoB (ocdopa,
XJIOpHCTOTrO THOHMIA). Jlernaparams cnuproB. OKUCICHUE NIEPBUYHBIX CIIUPTOB JIO ajJbJICTHUIOB U
KapOOHOBBIX KHCIJIOT, BTOPUYHBIX CHHPTOB 0 KETOHOB. PeareHThl OKMCICHNS Ha OCHOBE XPOMOBOTO
aHTHIpUAAa W JBYOKHCHM MapraHia. JIByXaTOMHBIE CHHPTHL. OTWICHIJIMKOIb M IIHICPHUH.
[NMunakonuuoBas neperpynmnupoBka. [Ipocteie a¢upel. CoiicTBa mpocThix 3¢pupoB: o0pazoBaHUe
OKCOHHMEBBIX COJICH, pacIIeIieHue KHCIOTaMH, OO0pa3oBaHHWE TUAPONEPOKCHAOB. (OKCHUpPaHBI.
PackpbITe OKCHpPAaHOBOTO LMKIA IMOJ ACHCTBHEM 3NIEKTPO(GUIBHBIX M HYKICO(QHIBHBIX areHTOB.
[uxmmaeckne mpocteie 3¢upbl, kpayH-3(upbl. Denonsl. Denomsl kak OH-KHUCIOTHI, BIUSHHE
3aMecTuTeNlell Ha KHCIOTHOCTh ¢eHonoB. KymonbHbI mponecc. Peakiuu anekTpodUIbHOTO
3aMEIICHUsT B apOMaTHYeCKOM sape (EHOJOB: TajJOreHHpoBaHHE (MeXaHW3M), cyib(upoBaHue,
HUTPOBaHHWE, HHUTPO3UPOBaHME M ankwinpoBanue. KapOokcmimpoBanue (QEHOIATOB INEIOYHBIX
MetaiioB 1o Konbbe. @DopmumiupoBanue ¢enonoB mno Peiimepy-Tumany, m Bunbscmaiiepy.
[NeperpynmupoBka @puca. [leperpynmuposka amnoBbix 3¢upoB penonos (Kusitzen). Oxucnenue
¢denomnos. [TonsTne 00 apOKCHIIBHBIX pPaHKaIax.

11. ®yHKIIMOHABHEIE MPOU3BOIHEIE C OJTHONM KpaTHOU CBs3bi0 C=0. ANbJIETH Bl U KETOHEI.

DNEeKTPOHHOE CTPOEHUE KapOOHWIBLHOW TPYIIIBI, €€ MOJSPHOCTh W TOISIPU3yeMOCTh. Baxknewime
anpAeruAbl M KeToHbl. DopMalbIeruj, aneTalbJeru]l, arneToH, apoOMaTHYEeCKUE AallbJETHIbl H
keToHbl. [IpeacraBieHus o MexaHH3Me HyKJI€O(pHILHOTO MIPUCOSANHEHNS 0 KapOOHMIBHOM IpyTIe.
KucnotHeli u ocHoBHOW kKaranu3. IlpucoenuHeHuwe BOnAbI, CHOUPTOB, THOJIOB. AINETalu H
nojyaneTany, JAnokcodaHbl. [lomydeHume OWUCYIBOUTHBIX NPOM3BOAHBIX M IIMAHTHIPUHOB.
BsaumopneiicTBue anpaeruioB M KeTOHOB ¢ wmimaamu ¢ocdopa (Burrur). BzaummopeiictBue
IBAETHIOB M KETOHOB C a30THUCTHIMM OCHOBAaHMAMH. OKCHMBI, T'HIPa30HbI, (EHUITHIPA3OHBI.
OcnoBanus udda, yporponun. Ileperpynnupoka bekmana. Peakunu anbIeruioB U KETOHOB C
METaJJIOOPraHUYeCKUMH coenHeHusIMU. Keto-eHonbHas Tayromepus. EHonuzanust ajnpleruioB u
KETOHOB B PEaKLHUsAX rajJoreHupoBaHus. BiusHue cTpyKTypHBIX (PaKTOPOB M MPUPOIBI PACTBOPUTEIIS
Ha IIOJIOKECHUE KETO-€HOJIBHOIO PABHOBECUS U 3aBUCUMOCTb €ro or coorHomenus CH- u
OH-KHCIIOTHOCTH KETOHa M eHoja. J{BOMCTBEHHas peakUOHHas CIHOCOOHOCTb EHOJIST-WOHOB.
AJBJIOJIbHO-KPOTOHOBAsE KOHJEHCALMsl aJbJETMAOB U KETOHOB B KHUCJIOM M IIEIOYHOM cpexe,
MEXaHM3M peaklud. beH30MHOBas KOHJEHcalus. AMHUHOMETWIMPOBAHME aJbAECTHUAOB U KETOHOB,
peakuusa ManHuxa.

Peakunu BoccTaHoBiieHUs] KapOOHUIIBLHBIX COeAMHEHNH. BoccTaHOBNIEHNE abAeTrHIOB U KETOHOB 10
CIIUPTOB, pEareHThl BOCCTAHOBICHMS; BOCCTAHOBJICHHE KapOOHWIbHON rpynmsl 1o CH2-rpynmsr
peakuun Kwxnepa-Bonbpa u Kiemencena. BoccraHoButTenbHas numepu3anus ajdbICTHAOB H
KeTOHOB. OKHCJIEHHE aJIbJETU0B, PpEarcHThl OKHCIeHWs. BocTaHOBUTElbHOE aMUHHPOBAHUE
KapOOHMIIBHBIX COEAMHEHWH. B3anMoneiicTBue anbAeruioB W KETOHOB € (OPMHUATOM aMMOHUS
(peaxmus Jleiikapra). JlucnponopIimoHHpOBaHKE ajdbAeTHA0B 1o KanHumapo.

12. OyHKIHMOHANBHBIE COEAWHEHHS C KapOOKCWIBHOW rTpymmoi. KapOOHOBBIE KHCIIOTHI.
[IpousBonHbIE KAPOOHOBBIX KHCIIOT — T'aJIOT€HAHTHAPUIBI, CIIOKHBIE d(DUPBIL.

OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHHUS KapOOKCWIBbHON Tpynnbl. BrusHue 3amectuteneil B
OpPraHMYeCKOM pajMKaje Ha KHUCIOTHOCTh KAapOOHOBBIX KHCIJIOT. l'aloreHHpoBaHWE KHCIOT IO
lenro-®onbrapay-3eTuHCKOMY. [Inponutnueckas KETOHM3aIHS, peakuuu Kon0e,
boponnna-XyHcnukkepa.



[IpouBoanbie  kapOOHOBBIX  KHCHOT. [amorenanruapunsl. CBOHCTBa: B3aMMOJCHCTBHE C
HYKJICOQWIbHBIMHE peareHTaMu (BOAA, CIMPTHI, aMMHAK, aMHUHBI, THAPA3UH, METAJUIOOPTaHUIECKUE
coequHenus). BoccranoBnenne 1o Po3eHMyHOy M KOMIUIEKCHBIMH THAPHUAAMH METAJUIOB.
B3anmopeiictBue  aMazoMeTaHa € TaJOT€HAHTHJIPUAAMU  KapOOHOBBIX  KUCIOT  (peakius
Apupara-Diictepra). AHrugpunbl. Peaknuu aHrmapunoB kuciaoT. Kerenwr, cBoiicTBa. CIoXXHBIC
3upHkl, peakius dTepuduKanuu. Peakuun cnoxHbIX 3QUPOB: TUAPOIN3 (MEXaHU3M KUCIOTHOTO M
OCHOBHOTO KaTaJln3a), aMMOHOJIN3, iepearepuduranus. CaoxnodgupHas konaencanus (Kisiizena),
B3aUMOJICHICTBME C MarHuii- ¥ JIUTUHOPIaHWYECKUMM COEAUHEHUSIMH, BOCCTAHOBIIECHHE CIIOKHBIX
3¢UpPOB A0 CHUPTOB M aJbJACTHIOB KOMIUICKCHBIMH THUAPUAAMHA METAJUIOB, BOCCTAHOBJICHHUE IO
byBo-bnany, anunonHoBas KoHIeHcaiws. Peakius MOIydeHHs CIOXHBIX 3(UPOB C ydacTHEM
nuasomeTtana. CloxHble 3(QHUPBl MHOTOATOMHBIX CIUPTOB. JKHUpBIL, JIMMOUABL, TPUIIHLEPHUIBL,
dochomumuasl. AMuasl. ['maponu3s, BOCCTaHOBICHHE 10 AMUHOB, Jeruaparanus aMmunos. [Tonsatue o
CEKCTETHBIX meperpynnupoBkax. [leperpynmupoBku lodmana, Kypumyca. Hurpunsl. 'mppomnms,
aMMOHOJIM3, BOCCTAHOBJIEHUE KOMIUIEKCHBIMU THAPUIAMHU METAJUIOB 10 aMUHOB, B3aUMOJAENHCTBUE C
MarHuii- W JUTHAOPraHWYECKUMH coequHeHHAMHU. [IByxocHOBHBIe KucioThl. [llaBenesas,
MaJIOHOBasl, SHTapHas KHUCIOTHL. JlMdTWioKcanmar B CioXHO3(pUpHONH KoHIeHcaru. CHHTE3Bl C
MaJIOHOBBIM 3(GHUpOM, peakuusi Mwuxasns, KOHACHCALMU C albJeTMAaMUd M KETOHaMM (peakius
Kuépenaress).

13. Azorconepxaiue coenrHeHus. HuTpoankaHsl, aMUHBI, AMA30COECTUHEHUS.

Hutpoankanel. OnextponHoe ctpoenue NO2 - rpynnsl. KHCIOTHOCTE U TayTOMEPHST HUTPOATKAHOB.
Konpencanus ¢ kapOOHMIBHBIMU COSAMHEHUSIMU. BoccTaHOBIEHNE HUTPOCOEANHEHUH B AMUHBI.

AMUHBI. AMUHBI KaK OCHOBaHMA. AJNKHIUPOBAHHUE U AllMJIUPOBAHNE AMHUHOB. 3aIIUTa aMHUHOTPYIIIIBL.
Pa3znojkeHne ruipoKCHI0B TETPAAIKHIAMMOHNUS (AMUMHUHUpOBaHue 1o ['odmany).

ApoMaTnueckue aMmHuHBI. BOCCTaHOBIEHHE AapOMAaTHYECKUX HHUTPOCOCAWHEHUN B KHUCIOH U
menoyHod  cpene.. bensuauHoBas — meperpynmnupoBka. CpaBHEHHE  OCHOBHBIX — CBOWCTB
anndaTHueckKuXx W apoMaTH4YeCKUX aMUHOB. BimsHMEe Ha OCHOBHOCTH aMMHOB 3aMECTHTENEH B
apoMaTHueckoM siape. Peakumu snexTpouiIbHOro 3aMenieHrs B OCH30IbHOM Spe apoMaTH4YeCKHX
aMMHOB. OKHCIICHUE U TaJOr€HUPOBaHUE aMUHOB.

Huazocoenuuenusi. ApoMaTHuecKkue Aua30COeqUHEeHHs. Peakuuy Oua30THPOBAHUS MEPBUYHBIX
apoMaTHYeCKNX aMUHOB. MexaHu3M, IPUPO/Ia HUTPO3HUPYFoIIero areHTa. CTpoeHHe U yCTOHYHBOCTh
coyled nuaszoHus. Peakuuy HMa30COENMHEHUI C BBIAEICHUEM a30Ta: 3aMe€Ha JUa30rpyIIbl Ha
THUAPOKCHII-, TaJOT€H-, [HaHO-, HUTPOTPYIMIly # Boaopond. Peakmuum mguazocoenuHeHuid 0e3
BBIZICJIEHHUS a30Ta: BOCCTAHOBJICHUE JI0 apUITHJIPa3WHOB, a30codeTaHne. A30COYeTaHHE KaK peaklns
ANMEKTPOGUIBHOTO 3aMeleHus. A30- ¥ Ua30COCTABISIONINE, YCIOBUS COUYETAaHUS C aMHHAMH W
(deHonmamMu. A30KpacuTend, IIBETHOCTh a30KpacHTwied. Aunmdarndeckue aua3oCOCTUHCHUS.
DJNEKTPOHHOE CTPOCHHE AMA30METaHa, er0 PEaKkiiu ¢ KapOOHOBBIMH KHCIIOTAMH, JHA30METaH Kak
HCTOYHUK KapOeHa.

14. Terepouukinueckue coeAnHEeHHUA. [lATHUIeHHbIE W  MIECTUWICHHbIE AapOMaTUYeCKHe
TETEPOLUKIBI C OTHUM I€PETOATOMOM.

DJIEKTPOHHOE CTPOCHUE TeTEPOLMKINICCKHUX IMSATH- M MISCTHWICHHBIX apOMaTUYECKUX COSINHEHUI
(muppod, Gpypan, THODEH, HHIOM, a30JIbl, TUPHIHH, XMHOJINH).

[IaTH4eHHBIE apOMaTHYECKHE TeTEPOLMKIIBI C OIHUM TeTepOaTOMOM(TETEPOIMKIONCHTAIHEHBI).
®ypan, tnodeH, muppon.(InekTpoHon30bITOuHbIE). AlinaopoOoHOCTs dypaHa u nuppona. Peakiym
ANMEKTPO(UIBHOTO 3aMEUICHUS B IATHWICHHBIX apOMAaTHYeCKHX TeTepOUUKIax (aHalorus C
PEaKIMOHOCTIOCOOHOCTRIO ~ OEH3011a):  HUTpPOBaHWE,  Cylb(HpPOBaHWE,  TAIOTCHHUPOBAHUE,
¢dopmunmpoBanue, anwmpoBanue. OpueHTanus AeKTpoduiabHOro 3aMemeHus. Mumon. Peakuun
AIEKTPO(UITEHOTO 3aMEIICHHs B TUPPOIBHOM KOJIBIIE HHIONIA.

[lectuuneHHple apoMaTH4eCKUE TEeTEPOLHKIBI C OJHUM TIeTepoaroMoM. lIMpuaAMH ¥ XUHOMNMH,
3NIEKTPOHHOE CTPOEHHE, CPAaBHEHUE C reTepOLUKIONeHTaaneHaMu. OCHOBHOCTh MUpHUINHA. Peakiuu
NUpUOMHA ¢  ankwiragoreHugamu. OKHCICHHE UM BOCCTAaHOBICHHE MNUpHUAUHA. Peakuuun
AMEKTPO(UIBHOTO 3aMelIeHHuss B MUPUAMHE M XUHOJIWHE: HUTPOBaHHE, CYIb(pHpPOBaHHE,
rasioreHuposanue. N-OKcupl TUpUIMHA U XHHOJIMHA U UX MCIIOJIb30BaHUE B PEAKIIMH HUTPOBAHUSI.
HykneopunpHoe 3aMemieHHe aToMOB BOAOPOJA B MUPHUIMHE B PEAKIHUIX C aMHIOM HaTpHs
(Unun6abuH) 1 GEeHUIUIUTHEM.



15. INonmu¢yHKIMOHATBHBIE, B TOM YHCIIE IPUPOAHBIE (OHMOIOTHYECKH BaXKHBIE) COCTMHEHMS.

I'mapokco- U OKCO- KUCIOTHI, BaXKHEHUIIINE MPUMEPHI, O- - HOMEHKJIAaTypa. ALETOYKCYCHBIA 3Qup u
ero MCIoJb30BaHUE B cUHTe3e. KeTo-eHonbHas TayToMepus 3(UpoB B-KETOKUCIOT, aMOUICHTHBIH
xapakTep eHomsT-uoHa. Konpencamust Jlukmana kak BapuaHT KoHzaeHcanmu — KisiizeHa.
AnmnonHoBast KoHIeHcaus 3(GpUpoB TUKapOOHOBBIX KHCIIOT B CHHTE3€ CPEIHUX U MaKPOIMKIIOB. O~
- Henacoimennsie kucnotel. DymapoBas W MaJeHHOBas KHUCIOTBI, UX 3(UPBI, MaJEHHOBBII
aHTUAPUA, UCIIOJIb30BaHUE B OPIaHUYECKOM CHUHTE3E.

AmuHokucnaoTel. CTpoeHHE M CBOMCTBA AMUHOKHUCIOT. O-aMHUHOKHCIIOTBI, [3-aMHHOKHCIIOTBI
(B-ananun, acmaparu). BakHeillime aMHUHOKHUCIOTBI, CTEpEOXMMHs aMuHOKHcHIoT, D- L-
HoMeHkJarypa. CunHte3 amuHOKuCIOT [abpuensb, llltpexep. Pazaenenume panemuyeckux cmeceit
amuHoKucinoT. [lentuael u Genku. Ilentuanas ces3e. [Ipumepsl au- u Tpu- nmentuaoB. CuHTE3
nentuoB. CTpyKTypa OenKoB.

VYreBonel. Knaccudukanus 1 HOMEHKIIATypa yIIIeBOJIOB. MOHOCAXapu/ibl ¥ TONHCAaXapuibl. Buabl
MOHOCAXapHIOB: TPHO3bI, TETPO3bl, IMEHTO3bI, I'EKCO3bl (aJIbJO3BI U KeTO3bl). lIpocTpaHcTBEeHHOE
CTpOCHHE MOHOCAaXapujoB, MpUMEp TIUIEepuHOBOTO anpieruga. L- u D- yrmeBomel. ®opmysbl
Oumepa u Xeyopca. [nroxonupano3sl u  TimokodypaHo3bsl. Kompyaro-nenHas —TayTOMeEpHs
MoHOcaxapusoB. I[IpeBpamienue anpio3 B 2-KeTo3bl (MyTaporanus). BakHeilmme peakuuu
MoHOcaxapuoB. CHHTE3 NPOCTHIX M CIOXKHBIX 3(UpoB MoOHOcaxapuaoB. OKHCIEHHE anbao3 10
AJBbJIOHOBBIX KUCJIOT. OKHCIUTEIHHOE paclielyieHne. Y/UIMHEHNE W YKOPOUYCHHUE YIJICBOIHON IIETH.
Hucaxapuapl (0MO3bI): MaylbTO3a, IEIUIO0MO3a, JIAKTO3a, caxapo3a. O-d, [-Iucaxapubl.
OCoOEHHOCTH CTPOEHHUSI IPUPOIHBIX MOTHCAXapUA0B Ha MPUMEPE MEJUTION03bl U Kpaxmalia.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Cnenunanu3upoBaHHbIe TabopaTopuu, 000pyIOBaHHBIE BHITSHKHBIMU IIKa(aMu.

JlabopatopHoe 0bopynoBaHuE IS PAKTUKyMa.

XHUMpEaKTHUBBI.

JU1st IeKIMOHHBIX 3aHATHH - ayAUTOPUH, 000PYI0OBaHHbIE ITPOSKTOPOM.

JIns MpakTUYeCKUX 3aHATHH - HE0OXOIMMOE KOMITOFOTEpHOE 000PYAOBAHUE C BBIXOJOM B UHTEPHET.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JiATEparypa
1. Opraanueckas xumus [Texct] / 1O. C. lllabapos - CI16.JIanp,2016

2. 3amauu no oprannydeckord xumuu [Teker] / B. @. Tpasens, A. FO. Cyxopyxkos, H. A. Tloxapckas -
M.Jlaboparopus 3nanuii,2016

3. Oprannueckas xumus [Tekcer] : B 3 T. : yue0. mocobue juis By3oB. T.1 / B. @. TpaBenb .— 2-e us.,
nepepa0. u gor. — M : BUHOM. Jlabopatopus 3nanwuii, 2013 .— 368 c.

4. Oprannueckas xumus [Tekcr] : B 3 T. : yueO. mocoOue st By3oB. T. 2 / B. @. TpaBenp .— 2-¢ u3.,
nepepad. u gorn. — M : BUHOM. Jlaboparopus 3nanwuii, 2013 .— 517 c.

5. Oprannyeckas xumus [Tekct] : B 3 T. : yue0. mocobue st By3oB. T. 3 / B. ®@. TpaBens .— 2-e u3n.,
nepepad. u gorn. — M. : BUHOM. Jla0. 3nanwmii, 2013 .— 388 c.

JomnonHurenbpHas auTeparypa

1. Oprannueckas xumus [Teker] : B 4 4. Y. 1 : yueOnuk ans By30B / O. A. Peyros, A. JI. Kypm, K. I1.
Bytun ; Mock. roc. yH-T uM. M. B. JlomonocoBa .— 3-¢ u3z., ucnp. — M. : BUHOM. Jla0. 3Hanu#,
2007 .— 567 c.

2. Opraanueckast xumus [Tekct] : B 4 1. U. 2 : yaeOHuK 1 By30B / O. A. Peyros, A. JI. Kypr, K. II.
Bytun ; Mock. roc. yH-T uM. M. B. JlomonocoBa .— 3-e uzn. — M. : BUHOM. J1a6. 3nanwmii, 2007 .—
623 c.

3. Oprannueckast xumus [Teker] : B 4 4. Y. 3 : yueOnuk ais By30B / O. A. Peyros, A. JI. Kypm, K. I1.
Bytun ; Mock. roc. yH-T um. M. B. Jlomonocosa .— 2-e¢ uzn. — M. : BUHOM. Jla6. 3nanwuii, 2010 .—
544 c.

4. Oprannueckast xumusi [Teker] : B 4 4. U. 4 : yueObnuk ais By30B / O. A. Peyros, A. JI. Kypm, K. I1.
Bytun ; Mock. roc. yu-T uMm. M. B. JlomonocoBa .— M. : BUHOM. Jla6. 3nanwuii, 2009 .— 726 c.



5. 3agaun o od1eMy Kypcy OpraHH4eCcKOM XUMHUU C pelneHusiMu i OakanaBpoB [Tekcr] : yueO.
nocobwue st By3oB / C. C. Kapnos [u np.] .— M : BUHOM. Jlabopatopus 3nanwmii, 2015, 2016 .— 493
C.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

www.chem.msu.su/rus/elibrary/edu_organic.html

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[TakeT nporpamm MS Office.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, W3ydYalIui AWCIHILINHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM TMOHATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIEC OIpeNeieHHs AUCIUILIMHBI,
YMETh IPUMEHSATH MOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHBIX 3a/1ad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUIAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HANPSHKEHHON CaMOCTOSTEILHON PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
JlenapTaMeHT MOJIEKYISIPHON 1 OUOJIOTHYecKoi Ppu3uku
Kypc: 1
KBaJupuKaAnus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH
PaspaGorunkm:

.M. Poiitepiureiit, KaHI. XUM. HayK, JOLEHT, JJOLEHT
C.B. Cunkus, KaHJl. XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl PELICHUS
KPUTHUYECKUHN aHaJN3 U CUHTE3 MHPOPMAIUK,  |3a/1auu, OLCHUBACT UX MPEUMYIIECTBAa U HEAOCTATKI
MPUMEHSATh CUCTEMHBIH MTOXOJ TS PELICHUS
MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPENICTBA IIPH PelIeHUH 3a1ad  |obnactu (cdepe) mpodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH OIIK-3.3 Bnazgeer MeTtogaMu BU3YalbHOTO U Ipauueckoro
Hay4HbIC U (WIN) TEXHUUECKUE IpeACTaBICHUS pe3yabTaToB Hay4YHOM
(TexHOIIOTHYECKNE, UHHOBAIL[IOHHBIE) OTYETHl  |(HAYYHO-TEXHHUYECKOW, MHHOBALIMOHHON TEXHOJIOTHYECKOH)
(myOnmuKanuy, NpOEKTH) JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIMKaIMi

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3yueHus AUCHMIUIMHBI « OCHOBBI OPraHN4eCKONH XUMHI 00yYaIOIINHCS OJKEH:

3HATH:
- OCHOBHBIC HIOHSTHUSI OPraHUYECKOH XUMHUH;
- OCHOBHBIE CBOWCTBA BAKHEHUIINX KJIACCOB OPraHNUECKUX COSIMHEHUI 1 MX NPHUMEHEHUE;
- OCHOBHBIC MEXaHH3MbI OPIaHUYECKHUX PEAKIIH;
- OCHOBHBIE METO/Ibl XUMHYECKOM M CIIEKTPAIbHON HICHTU(QHUKAIINH OPTaHMYECKUX BELIECTB;
- OCHOBHBIE IPHEMBI pabOTHI B JJA0OPATOPUH OPraHUYECKOH XUMHUHU.

yMeThb:
- m300pakaTb CTPOCHHME THIIUYHBIX MPEICTABUTENCH KJIACCOB OpPraHMYECKUX COCIMHEHUH 110
Ha3BaHUIO W HA3bIBaTh MX IO CTPYKTYPHBIM (popMyJiaM Ha OCHOBE 3HAHUS NMPUHIIMIIOB HOMEHKJIATYPHI
Y H30MEpHU;
- BBIICJIATH B MOJICKYJ€ pPEaKIMOHHBIC IICEHTPHI, IPOTHO3UPOBATH IOBEICHUE OPraHUYECKOTO
COCIIMHEHUSI B KOHKPETHBIX YCJIOBHSIX, HCXO/l U3 €r0 CTPYKTYPhl M 3HAHUSI THIMYHOH PEaKIMOHHON
CIIOCOOHOCTH (DYHKIIHOHAIBHBIX TPYIIIT;
- TMPOBOJUTH MPOCTONH XMMHYECKUI DKCHEPUMEHT MO CHUHTE3Y, BBIICICHUIO, OYUCTKE M XUMUYECKOH
neHTH(UKAIIMY BELIECTBA;
- 0OpPMIISITH OTYETHI JTAOOPATOPHBIX PabOT.

BJIaJIeTh:
- METO/IaMH OIPENIENICHUS] BO3MOXXHOCTH MPOTEKAHUSI XUMHYECCKUX MPEBPALICHUI OCHOBHBIX KJIACCOB
OpPraHMYEeCKHX COCTUHEHHUI B PAa3JIMYHBIX yCIOBUSIX;
- crocobamu 0e30MacHOro OOpalieHrsT ¢ TOPIOYMMHU M TOKCUYHBIMH BEIECTBAMH W JIA0OPAaTOPHBIM
000pyI0BaHHEM;
- METO/IaMH TIPUTOTOBJICHHSI PACTBOPOB 331aHHOM KOHLICHTPALHH.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

Teky1uii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS B BHJIE KOHTPOJIBHBIX PaboT.

[Tpumeps! 3amaHuil TEKyLIETOo KOHTPOJIS C ypaBHEHUSIMM peakuuil W rpadukaMy IpPUBEICHHI B
MPUKpEIUIEHHOM (aiire.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

ITpumepHBIe BOIPOCOB U3 IK3aMEHAIIMOHHBIX OMJIETOB:



1. [Tonatne QyHKIMOHANBHOW Tpymibl. B3auMomnpeBpamieHHs COCAWHEHWH C  Pa3HBIMH
($yHKUMOHANBHBIMU Tpynnamu. Tomonorusi. M3omepus (ckenetHast, monoxenus). IlpocTpancTeennas
nzomepus. Kondurypamus, ommume 0T KoHpopMmamuu. ACHMMETPHUYECKHII aroM yrieposa,
ONTHYECKAsA aKTHBHOCTb.

2. DuaHTHOMEpbl W nuactepeoMmepsl. Panemarsl. XupanbHocTh. [Ipunumn R, S-HOMeHKIATypbI.
CoenuHenus ¢ AByMs aCUMMETPHUUECKUMHU aroMamu yniepoza. Ilpoexkiuu ®uiuepa.

3. IlpenenbHble YITIEBOAOPOIBI, CTPOEHHE TMOHATHE O KOH(POpPMAIUsIX U KOHPOpMEpax ajKaHOB.
3acioHeHHasl, 3aTOPMOXEHHas, CKolleHHass KoH@opmanuu. Ilpoekunonusie ¢opmynasl HeromeHa.
Kondopmanum stana, OyTaHa, MX SHEPreTHUECKHE AUATPAMMBI.

4. Tumnbl oprannueckux peakuuid. [lonsTus nykiaeodwun, snexkrpodmi. Knaccnpukanus XuMudecKux
peakuuii 1o  pe3yabrary: IPUCOENUHEHHUE, OTIIEIUIEHHE, 3aMelleHHEe, IeperpyniupoBKa,
KJlaccH(UKaLUs 110 XapaKTepy pearcHTa U THILYy pa3pblBa CBSI3U: TeTEpOIMTHUECKUE (HYKICOPHUIbHBIE,
3MEKTPO(UIbHBIE), TOMOJUTHYECKHE: (paAMKalbHbIE), MOJCKYISPHBIE. DHEPreTHYecKHi Npopuiib
peakuuu. IIpumepsl peakmuii.

5. XUMUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHHPOBAaHHE (XJIOpHUpOBaHHE, OpPOMHpPOBAHUE) C
00pa3oBaHMEM TaJOTCHAJIKaHOB. MexXxaHU3M M SHEpPreTHKa LEMHBIX CBOOOTHOPAIMKAIBbHBIX pEeaKIuit
rasoreHupoBanusi. HutpoBanue ankanoB. OTHOCHTENIbHAs CTAOMJIBHOCTH DPAa3IMYHBIX aJKMUIBHBIX
panukaioB. TepMUUECKUN KPEKUHT aJIKAHOB.

6. Aunkensl. [Ipupoga nBoiHOHN cBsi3M B aykeHaxX. [eomerpuueckas uzomepus ( OmNpeneieHus U
HNOHATUA LUC-, TpaHc- U Z-, B-  HoMmeHknarypel). KartaiuTuueckoe TIuApUpOBaHUE AJIKEHOB.
TepmonrHamuueckas cTaOMIBHOCTD aJIKEHOB Ha OCHOBE TEIUIOT THAPUPOBAHHUS.

7.  OnekrpoduinbHOe mpHcoeanHeHre Mo aBoiHOW cBA3U(AdE). Mexanusm peaknwii, 7- H
G-KOMIUICKCHI, SHEPreTHYECKU Mpodmib peakunu, OpomMoHHeBbie HOHBL [IpaBmio MapkoBHHKOBA.
l"anorenupoBanue, rugporajgoreHupoBanue. I'uaparanusi.

8. CompspxkenHoe npucoeanHeHne. OKUCICHUE alKeHOB /10 OKCHPAHOB U 110J0B. O30HOMN3 aJKEeHOB,
OKHCIIUTEIbHOE M BOCCTAHOBUTEJILHOE DACLICIJIEHHE O30HUIOB. PalukanbHble peakuuu ajaKeHOB:
npucoenunenne HBr mo Xapamry. KapOensl. Peakunu npucoenuaenns KapOeHOB K aJIKEHaM.

9. AnkuHBI. DJIEKTPOHHOE CTPOEHHE TPOMHOMN CBA3M B aJIKMHAX. DJIEKTPO(UIBHOE MPUCOCANHEHHUE K
ankuHaM. PeakiMoHHas CIOCOOHOCTb  aJKMHOB. ['ajoreHupoBaHHWe, THAPOTAIOTEHUPOBAHUE,
runparanus (Kydepos). BoccTaHoBnenne ainkuHOB A0 nuc- W TpaHc-ankeHoB. C—H xucnotHocTb
alieTUiIeHa. ALETUICHU bl HATPUs, MarHUs U MeIlU, UX [0JIyY€HUE U UCIIO0JIb30BaHUE B OPraHUYECKOM
CHHTE3E.

10. Tanorenconepxkaimue coequHeHus. [ajoreHankanpl, BakHednme mnpuMepsl. OcobeHHOCTH
anekTpoHHoro crpoenusi cBsizu C-Hal. MugykruBueii >¢dext. HykineopunbHoe 3amemieHue y
HACBIIIEHHOTO atoma yriepoaa [lonsTue o Hyki1eouinbHOCTH, HyKICO(DUIIBL.

11. Kiaccudukanms MexaHn3MOB peakuii HykJIeo(uiIbHOro 3amenieHus. OCHOBHBIE XapaKTEPUCTHKH
SN1 u SN2 peaknmii. Peakumu SN2-tumna. DHepretuueckuid npodwib peaknuid. BaibieHoBckoe
oOpareHue.

12. Peaknuu HykieopmibHOTO 3amemnieHust SN 1-Trra, 3aBUCUMOCTh OT MPUPOJIBI pauKana, YXOAsmen
rpymniibl, pactBoputens. [Ipumepsr peaknmii. KapOokaTHOHBI, MX YCTOWYHBOCTB.

13. Peakuuu DSIMMUHHpOBaHUS, 0O- W [(-onuMuHUpoBanue. Kiaccudukanus MeXaHU3MOB
snumunuposanusi: El1, E2. [Ipasuno 3aiiueBa. CUH- W aHTU- 3IMMUHUpPOBaHME. BiusHue npuponsl

OCHOBaHMsI M YXOIUlIEH IpylIbl Ha HampasilieHue >IuMHuHUpoBaHus. Konkypenuus npoueccos E2 u
SN2, E1 u SNI.

14. Anxanuensl. 1,2-, 1,3- aumensl. byramuen-1,3, 0cOOEHHOCTH CTPOCHHS, COMPSDIKEHUE JTBOWHBIX
cBszeil. ['anorenupoBanue u rugporanorenuposanue 1,3-nuenos. 1,2- u 1,4- npucoeanHeHue.

15. Huknoankanbel. Knaccupukanus anunukioB. DHeprus HampspkeHUs. CTpoeHHe IMKIONPOIIaHa,
UUKIO0yTaHa, LUKJIONEHTaHa, LUKIorekcana. KoHpopmanuu UUKIOreKcaHa. AKCHAJbHBIE H
JKBaTOpUajJbHBIE CBSI3W B KOHQopManuu "kpecio" 1mKiIorekcaHa. Kondopmamuum MoHO- U
JM3aMEILEHHBIX TMPOU3BOAHBIX HUKJIOrekcaHa. OcoOEHHOCTH XMMHYECKUX CBONCTB COCAMHEHHUH C
TPEXWIEHHBIM IIUKIIOM.

16. Apomarndeckue yrieBogopoabl. Ctpoenune Oenzona. @opmyna Kekyne. MonekymnsipHbie opouTaiu
oenzona. Kpyr ®pocra. Konuenuusi apoMarndHOCTH, 3Heprus pe3oHaHca. IIpaBuno Xiokkems.
Apomarndeckne KaTHOHBI U aHHOHBI. KOHIEHCHMpOBaHHbIE apOMaTHYECKHE YIIIEBOAOPOIbI: HAQTaIMH,
(deHaHTpeH, aHTpaLeH, a3yleH U Ip. [ eTepouKiIndecKue apoMaTniecKiue COeITMHeHHS.

17. DnexTpoduiabHOE 3aMelieHne B apoMaTiHueckoM psamy. Kinaccudukaryst peakiuii apoMaTuieckoro
anekTpoduinbHOTO 3amemieHus. [IpencraBieHuss O MeXaHU3ME pEAKUMHA, T- U G-KOMIUIEKCaX.
Pe3onaHcHBIE CTPYKTYpBI. DHEPreTHUECKUN TPOQPIITH PEaKIINH.



18. BnusiHnue 3amecTHTeNs] Ha CKOPOCTh M HAIPaBICHHE 3JICKTPOPHIBLHOIO 3aMELICHHS, CBA3b C
pacnpeneneHueM 3JIEeKTPOHHOM IUIoTHOCTH. OpuHeHTaHThl NEpBOro M BTOporo poxa. Hurposanue
OeH3ona, MexaHu3M peakuuu. [lomyueHne moJTMHUTPOCOSANHEHHH.

19. DnekTpodmibHOE 3aMelICHHE B apoOMaTH4YecKoM psay: laloreHupoBaHue, MEXaHU3M PpEaKLuu
raJOTeHUPOBAaHMUs apeHoB, Karanui kucinoramu Jlbtonca. CynabdupoBaHHe, MeXaHM3M pPEaKILUH,
KMHETHYECKUN U TEPMOANHAMHYECKUN KOHTPOJIb B peakuuu Cylb(GUpoBaHUs Ha IpuMepe HadTaauHa.
[TonsiTre 06 UNco-aTake M UICO-3aMEIIECHHH.

20. DnexkTpoduibHOE 3aMelIeHHEe B apoMaTHYecKOM psay: alKWIMPOBaHWUE apeHOB IO
Opupemo-Kpadrey, noiauankuiupoBanue, moOOYHBIE MPOLECCH - M30MEPU3ALMS AIKUIHPYIOLIETO
areHTa W KOHEYHBIX MPOAYKTOB. AnmnmpoBanue apeHoB mno @Dpunenro-Kpadrcy. Anunupyromniue
areHTel. MexaHu3M peakuuH. PernocenekTUBHOCTh —anuiupoBanus. DopMuwinpoBaHue Mo
I'arrepmany-Koxy ¥ poiCTBEHHBIE peaKItu.

21. HyxkneodunbHoe apomaruveckoe 3amenicHue. OOIME MPEACTaBICHUS O MEXaHHU3Me
HYKJICO(QHUIBHOTO 3aMelIeHH. MeXaHu3M OTILICIUICHUS-IPUCOSIMHEHU Ha NpUMEpEe MNpPEBPaLCHUS
rajoreHO0eH3010B B (PEHONBI M apoOMaTHYECKHE aMUHBI. MeXaHW3M NPHCOECTUHEHHS-OTIIEIUICHHS.
Kommnexc Meiizenrelimepa.

22. Apomarudeckue yrieBoAopoisl. Peakiuum ¢ paspylieHHEM ~apoMarhuyeckoll  CHCTEMBI.
Karanutuueckoe ruapupoBaHHe apeHOB, BOCCTaHOBIEHHWE apeHoB 1o bepuy. Peaknun, He
3aTparuBarole apoMaTH4YecKylo cucteMmy. OKHCIIEHHE alKHIOCH30JI0B 10 KapOOHOBBIX KHCIIOT,
aNbJETUI0B U KeTOHOB. OKHCIICHHE KOHACHCUPOBAHHBIX apOMaTHUYECKHUX YIIIEBOJOPOAOB. 3aMeIleHUE
BOJIOpO/Ia B OOKOBOH IIeTH aJKWJIOCH30JI0B Ha TajoreH. beH3MIbHbIA paguKkai. AJTVIEHBIA pajiKall.
AnnbHOeE rajgorenupoBanue. T-OpOuTaiy aluTHIbHONW CHCTEMBI.

23. CoenuHeHusi co CBs3pI0 ymiepoA-mMetamn (Meramiooprannueckiue coeguHenus). Jlutuid- u
MarHUHOpraHWYecKne  COEAMHEHMs, JNeKTpoHHoe  crpoenwe  cBs3u  M-C.  Tlomyuenue
B3aUMOJIEICTBUEM MeETaUla C aJKHITAJIOTeHUAAMH, IepeMerauinpoBaHue. PaBHoBecue Illnenka.
Peaknuu ¢ yrneBogoponamu (C-H kucnoramn).

24. CnupTsl ¥ ipocThbie 3¢upbl. OHOATOMHBIE CIIUPTHI, THOJBI. CBOWCTBA CIIUPTOB, BOIOPOHASI CBSI3b.
3aMmenieHne TUAPOKCHIBHONW Tpynnbl B chouprax Ha ramoreH. Jermaparauus cnuptoB. OKHCIEHHE
MEePBUYHBIX CHHMPTOB 10 albJETHIOB M KapOOHOBBIX KHCJIOT, BTOPHUYHBIX CHHMPTOB IO KETOHOB.
PearenTs! oOKHMCIIEHHS HA OCHOBE XpPOMOBOTO aHTHAPHUIA U IBYOKHUCH MapraHia.

25. JIByXaTroMHBI€ CIUPTHI. DTHICHIIMKONIb U TIUIEepHH. [InHaKomMHOBas neperpynmnuposka. [IpocTeie
a¢upel. CBOHCTBa MPOCTHIX 3(QUPOB: 00pa30BaHUE OKCOHUEBBIX COJICH, pacileruieHue KHCIOTaMH,
oOpa3oBaHmHe TrUApONepoKCHIoB. OKcHpaHbl. PackpbITHe OKCHPaHOBOTO IUKJIA IO JEHCTBUEM
ANEKTPOMUITBHBIX U HYKI€ODMIbHBIX areHToB. L{nknnaeckue npocTeie 3Qupbl, KpayH-3(hUphL.

26. @enonpl. Denonmbl kak OH-KHCIOTHI, BIUSHUE 3aMEeCTHUTENId HAa KHCIOTHOCTh (PEHOJIOB.
Kymonbublii mpomecc. Peakiyu 25eKTpo(MIBHOTO 3aMEleHHsT B apoMaThdeckoM sijipe (eHooB
(MexaHu3M): TaIOTeHUPOBaHNE CYIb(PUPOBAHUE, HUTPOBAHKE, ATKUINPOBAHUE.

27. KapbokcunupoBanue (GpeHONSATOB MEIOUHBIX MeTa/uioB 1o Konboe. @opmuiimpoBanue GeHOIOB 1O
Peiimepy-Tumany, u Bunscmaiiepy. [leperpynnuposka @puca. [leperpynnupoBka auinioBeIX 3GUPOB
¢denonos (Knsiizen). Okucnenne GeHONOB.

28. Anplerujpl U KETOHBI. DIEKTPOHHOE CTpPOCHUE KapOOHWIBHOH TPYIIBI, €€ MOJSIPHOCTh |
noJsipu3yeMocTb. BakHeimme anbpaeruasl W KeToHbl. DopMmanbAeruj, amnerajibIerujl, aueToH,
apoMaTHYecKue aimbAeruabl M KeToHbl. [IpercraBieHus o MexaHM3Me HYKJICO(QHIBLHOTO
MPUCOEIMHEHHS 110 KapOOHMIBbHOHN Tpyne. KuciaoTHbIN 1 OCHOBHOM KaTaiu3

29. Anbneruapl ¥ KETOHBI, TPUCOSIUHEHUE BOIBI, CIHPTOB. AleTaid W mnoiyaneTtanu. [lomydenue
UaHTUAPUHOB. B3anMoseiicTBre aibJiern0B U KETOHOB ¢ uinnamu gocdopa (Buttur).

30. B3ammopeicTBHE anmbIErWAOB M KETOHOB C a30TUCTHIMH OCHOBaHUSIMU. OKCHUMBI, THIPA3OHBI,
¢denmnruapazonsl.  OcHoBanms [udda, yporpornuH. Peakumu anpierujioB W KETOHOB €
METaJUIOOPTaHUIECKUMH COCAMHCHUSIMMU.

31. Keto-eHonbHast TayToMepus. EHOMM3aLMs anbJeruoB U KETOHOB B PEAKUUAX TalOT€HUPOBAHUS.
BrusiHrie  cTpyKTYpHBIX (akTOpOB W MPHUPOJBI PACTBOPUTENST HA TOJOKEHHUE KETO-CHOJIHHOTO
paBHOBecHs W 3aBUCUMOCTh ero oT cooTHomeHus CH- m OH-kucinoTHOCTH KEeTOHa W €HOoJa.
ANBbA0TBHO-KPOTOHOBAS KOHACHCAIMS aJIbJIETHIOB U KETOHOB B KHUCJIOW U IIENOYHOM Cpee, MEXaHU3M
peaknuu. beH3onHOBas KOHAEHC AU, AMIUHOMETHIMPOBAHKE albJACTUI0B 1 KeTOHOB (MaHHUX).

32. Peaknyu BOCCTaHOBJICHUSI KapOOHHUIBHBIX COENMHEHMH. BocCcTaHOBIEHNE abJETHOB U KETOHOB
JI0 CIIMPTOB, PEareHThl BOCCTAHOBIICHUS; BOCCTAHOBIICHWE KapOOHWIbHOW Tpymmbl g0 CH2-rpymisr;
peakiun Kiknepa-Bonbda u Knemencena. BoccraHoBuTeNbHAS TUMEPH3AIHS ATbJIETHJIOB U KETOHOB.



33. Peakuny OKUCIEHMS alIbAETHIOB, pEareHThl OKUCIIEHUA. J{MCIpONOPIIMOHNPOBAHNE abAETHIOB 110
Kannunapo. BoccraHoBuTelnbHOE aMHHUpPOBaHWE KapOOHWIBHBIX COEIMHEHWH. BzanmojeiicTBue
aNbJETUIOB U KETOHOB ¢ (popMuarom ammoHus (peakuus Jleiikapra).

34. o,B-HenpenenbHble anbaeruibl 1 KeTOHBI. AkposnenH. Me3zomepHbiit addekt, conpspkerne C=0 u
C=C cBs3eii. Peakuu 1,2- u 1,4-nprucoenvHeHNs TUTUHOPTAaHUYECKUX COeNUHEHUH. BoccTaHoBeHre
HeNpeAeTbHBIX KapOOHMITLHBIX COSTMHEHH.

35. HurpoankaHbl. DJEKTPOHHOE CTPOCHHE HUTPOTPYIIBL. BoccTaHOBIEHHWE HUTPOCOCAMHEHUH B
aMuHbl. AMMHBI. AMHHBl KaK OCHOBaHHs. AJIKMIMPOBAHUE W ALIMPOBAaHUE aMUHOB. Pa3znoixeHue
THIIPOKCUIOB TeTpaaKujIaMMOHUs (3MuMUHMpOoBaHue 1o ['odpmany).

36. Apomaruueckue amuHbl. BOCCTaHOBICHHE apOMaTUYECKUX HUTPOCOCAUHEHUW B KHCIOH U
menoyHol cpepe. CpaBHEHHE OCHOBHBIX CBOWCTB aln(aTHUECKUX M apOMaTUYeCKUX aMHUHOB.
BrusHre Ha OCHOBHOCTH aMHHOB 3aMECTHUTENICH B apoMaTU4eckoM siape. Peakiu anexTpoduisHOTO
3aMeIlIeHUs] B OCH30JILHOM SIpe apoMaTndecKkux aMiuHOB. OKHUCIIEHUE U TaJlOTeHUPOBaHNE aMUHOB.

37. HuazocoenuHeHUs. ApoMaTH4YecKHe Ua30COoeNMHEHHdA. Peakiu Aua30TUPOBaHUS IMEPBUYHBIX
apoMaTHYeCKNX aMHHOB. MexaHW3M, MPUpoAa HUTPO3Upyomero areara. CTpoeHue U YCTOWYUBOCTh
coled nua3zoHus. Peakuumy nMa30COENMHEHUN C BBIIEIEHUEM a30Ta: 3aMEHa JHa30rpyInbl Ha
TUAPOKCUIIBHYIO, TaJIOTE€H-, IUAHO- TPYIIY U BOAOPO/I.

38. Peakmum muazocoenuHeHWH O€3 BBIACICHUS a30Ta: BOCCTAHOBICHUE JI0 apWITHAPA3HHOB,
azocoderaHue. A30coYeTaHWE KaKk  peakmus  JIEeKTPOoQWIBHOTO  3aMemieHus. A30o- U
MA30COCTABIISIIOIINE, YCJIOBHS  CO4YeTaHWs ¢ aMmuHaMu W (eHomamu.  Anudarudeckue
JIMA30COETIMHEHMS.

39. KapOoHOBBIE KHCIOTBL. DIEKTPOHHOE CTPOCHHE KapOOKCHIIBHOM Ipymibl. BiusiHue 3amecturenei
B OpPraHMYECKOM paJuKaje Ha KHUCIOTHOCTb KapOOHOBBIX KHCIOT. ['aoreHupoBaHHE KHCIOT II0
lenmio-Donbrapay-3eTuHCKOMY. [Tuponurnueckas KETOHU3aLus, peaxkuuu Kosn0e,
Bopoanna-XyHcaukkepa.

40. IlpomsBogHble KapOOHOBBIX KHUCIOT. lamoreHanruapuiel. Peakumum TrajJoreHaHTHIPHIOB C
HYKJICOQWIBbHBIME peareHTaMu (BOoxa, CIHPTHI, aMMHaK, aMHUHbI, THAPA3HH, METAJUIOOPTaHUYECKHe
coequHenus). BoccranoBnenne 1o Po3eHMyHAOy #  KOMIUIEKCHBIMH THIPHIAMH  METaJUIOB.
B3anmopeiicTBre 1ua3omMeraHa ¢ raJJOreHaHTUAPUIAMH KapOOHOBBIX KHCIIOT.

41. Cnoxnble >hupbl, peakinus 3Tepuduranuu. Peakiuu clIoXHBIX AUPOB: TUAPOIN3 (MEXaHHU3M
KHCJIOTHOTO M OCHOBHOTO Karajin3a), aMMOHOJIN3, nepearepudukanus. CioxaodGpupHas KOHASHCALUS
(xonpencarus Knsiizena), B3auMOAEHCTBHE C MarHuUii- M JUTHHOPTaHUYECKUMU COCIUHEHHSIMH,
BOCCTAHOBJICHHE CIJIOKHBIX A(HUPOB 10 COUPTOB M AJBACTHUAOB KOMIUIEKCHBIMU THAPUAAMH METAJUIOB,
BoccTaHoBieHue 1o byBo-biany, annnonHoBas KOHAEHCAIUS.

42. Amuapl KapOOHOBBIX KHCIIOT. ['MAponM3, BOCCTAHOBICHHE A0 AMHHOB, JETHApATaIUs aMUIOB.
[lonsatue o cekcreTHbix mneperpynmupoBkax. lleperpynmmpoku lodpmana, Kypumyca. Hutpuibi
I'mpponus, aMMOHONM3, BOCCTAaHOBIEHUE KOMIUIEKCHBIMU THUAPUAAMH METAJJIOB [O aMUHOB,
B3aMMOJICHCTBHE C MarHUH- U TUTUHOPTaHUIECKUMH COETMHEHUSAMU.

43. Adruapunbl KapOOHOBBIX KHCIOT. Peakuum aHruapumoB KUCIOT. J[ByXOCHOBHBIE KapOOHOBBIE
kucsotsl. I1laBeneBas, MalOHOBas, SIHTApHAs! KUCIOTHL. ApOMaTH4ecKue TUKapOOHOBBIC KHCIIOTHI.

44. snexkrpoduiabHoro 3amemieHus. Mupon. Peakuuyu 31eKTpoGMIBHOTO 3aMELICHUS] B MHPPOIHLHOM
KOJIbIIC MHAOJIA.

45. Terepounknnueckue coeanHeHus. lISTHuieHHBIE apoMaTWYecKHUe TeTEePOLHKIbBI C OIHUM
rerepoaroMoM (TeTepolKIoneHTaauenbl). dypan, tHoden, muppon. AnumodoOHOcTs dypaHa u
nuppona. Peakuun smeKTpouiIbHOrO 3aMelieHus B MSATHWICHHBIX apOMaTHYECKUX T€TEePOLHUKIAX:
HUTPOBaHME, CyIb()UPOBAHUE, TAJOIeHUPOBAaHKE, (pOpMUITpPOBaHHE, anuInpoBanue. OpueHTaIus

46. lllectuuneHHble apoMaTHYECKUE TETEPOLMKIIBI C OJHUM TIeTepoaroMoM. [lupuIuH M XUHONHUH,
3NIEKTPOHHOE CTPOEHHUE, CPaBHEHHWE C CPAaBHEHUE C IISITHWICHHBIMU TeTepolukiamMu. OCHOBHOCTB
nupuauHa. Peaknuu nupuavHa ¢ ankwiragoreHunamy. OKUCIEHHE M BOCCTAHOBJIEHHE NUPUIMHA.
Peakuuu snexTpouiIbHOTO 3aMelleHus B NMUPUOUHE M XHWHOJHMHE: HUTPOBAaHUE, CYIb(UpPOBaHHE,
raJloreHUpOBaHUeE.

47. N-Oxcupl TUPUIMHA M XUHOJIMHA U UX UCIIOJIb30BAaHHUE B PEAKLIUH IEKTPOPHILHOTO 3aMEIECHHS.
HyxneopunesHoe 3amelieHue aToMOB BOAOPOAA B NHUPUAMHE B PEaKUUsIX C aMHIOM HaTpHs
(UnunbaluH), THIPOKCUIOM HAaTpHs. | eTepoluKibl ¢ IBYMsI reTepoaToMaMi B IHKIE (MMHIA301,
MUPa30Jl, TUPUMHUIINH, TyPUH).

48. I'mapoKco- U OKCO- KUCIOTHI, BXKHEHIINE IPUMEPHI, 0/B- HOMEHKIIAaTypa. ALETOYKCYCHBIN 3dup 1
ero MCIoJb30BaHUE B cuHTe3e. Kero-eHonmbHas TayTomepust 3GHUpPOB B-KETOKUCIOT, aMOWICHTHBIH
XapakTep eHONAT-UOHA. O,3-HeHaChIEeHHbIE KUCIOTh. DyMapoBasi U MaJeHHOBAsI KUCIIOTHI, UX 3(QUPBI,
MaJICUHOBBIA aHTUIPULL.



49. AmwmHokuciotel. CTpO€HHE M CBOWCTBA AMHHOKHCIOT. O-AMHHOKHCIIOTBI, [-aMHUHOKHCIOTHI
(B-ananum, acriaparus). Baxnelimue AMUHOKHCIIOTHI, CTEPEOXUMUS AMUHOKHCIIOT,
D/L-nomenknarypa. CuHTe3 aMUHOKHCIOT. Pa3zjeneHue pameMHYecKuX cMeced aMUHOKHCIIOT.
[entuner u Oenku. [lentunnas cBa3b. [Ipumeps! au- u TpunentuaoB. CHHTE3 NENTHIOB, 3alUTHbIC
IpYMIIbI IPY CUHTE3€ NENTHIO0B.

50. YrneBonsl. Knaccudukanus 1 HOMEHKIATypa yIiieBoJoB. MOHOCaXapH/Ibl M TIOHUCAXapHIbl. Bkl
MoHocaxapunoB. [IpocTpancTBEHHOE CTpoeHHE MOHOCcaxapuaoB. L- u D-ymeBoasl. @opmynsl Ouiepa
n Xeyopca. Konpyaro-nenHas TayTOMepusi MOHOCAXapuJoB, MyTaporauus. ONUMepU3alus
(mpeBpatieHue anbao3 B 2-KeTo3bl). BakHeilmme peakunnm moHocaxapuaoB. OKHCICHHE albI03 A0
aJIbJIOHOBBIX U aJIbJIAPOBBIX KUCIOT. OKUCIUTENBHOE PACLICIIICHUE.

51. VYmeBonpl. VYiiMHEHHWE W YKOpOUEHHWE YIIeBOAHOM uenw. Jlucaxapuasl (OMO3BI): MallbTo3a,
1enmIo01o3a, JakTo3a, aMUTAano3a, caxapo3a. AHOMEpHI IIIOKO3bl U (QPYKTO3BI, O- U P-Iucaxapupsbl.
BoccranaBnuBarone M HEBOCCTaHABIMBAIOIIME YIIEBOAbl. OCOOEHHOCTH CTPOEHHS NPHPOAHBIX
MOJINCaxapu0B Ha IPUMEPE LEIUTION03bI M KpaxMara.

[Tpumeps! BoripocoB Kk audhepeHIupOBaHHOMY 3a4eTy:

1. I/ICXO,Z[H U3 aliCTUWICHA, ITPOIIAHOJIa U HCOPTraHNUYCCKUX PCArCHTOB IOJYUUTC 1—6pOMHeHTaH.

2. Jlng KaXI0il mapsl COEOUHEHWH YKa)XHUTe, SBJISAIOTCS OHM 3HAHTHOMEPAMH, ITHACTEPEOMEPAMH,
CTPYKTYPHBIMU U30MEPAMHU WX UAEHTUYHO.

3. Jlnsg mpeAcTaBICHHOTO HMXKE HM30Mepa BHHHOM KHCIIOTBI HAPHCYHWTE MPOEKIMOHHBIE (OPMYIIBI
Hriomena n ®uiepa u ykaxkure KOHGUTypaLUIo BCEX XUPATbHBIX LEHTPOB

4. OObscHuTe, MoYeMy H300yTaH, COAEpKAIIWil cielpl M300yTWIIEHA, NpU JCHCTBUU H30BITKA
neiirepoceproit kucnotel (D2S04) npeBpaimaercs B HoHajieiiTeponzodyran (CD3)3CH?

5. W3 aumeruneHa m Apyrux HEOOXOAMMBIX PEareHTOB IOJyYHTE LMC- U TpaHC-rekceHbl-3. Kaxoii
CTEPEOXNMUYECKUN PE3YIbTAT B3aUMOICHCTBUS 9TUX COENNHEHUN!

a) ¢ BogHbIM pacTBopoM KMnO4 npu KOMHaTHOH TeMIiepaTtype
0) ¢ 50%-HbIM BOOZHBIM PaCTBOPOM IIEPOKCHA BOIOPOJA B MypaBbUHON KUCIOTE?

[IpuBenure KIMHOBHIHBIE TMpoeKUMH U (opmynsl Dumepa MOPOAYKTOB peakuui. YKaKuTe
(R,S)-0003Ha4YeHNS AJ11 aCHMMETPHUYECKUX [IEHTPOB.

6. Kak MO)XHO OOBSCHHUTB pa3INYHbIEC IyTH IPOTEKaHWUS MPUBEJCHHBIX HIDKE PEaKIMid:

7. U3 m-kpe3ona, u300yTHICHA M HEOPTaHWYECKMX PEarcHTOB TONYYHUTE MHUIICBONH KOHCEPBAHT
(anTHOKCHOAHT) 2,6-Au-TpeT-0y THI-4-MeTHII(HEHO.

8. Kakwue 13 npuBeeHHBIX HIDKE COCUHEHUH MOXXHO OTHECTH K apOMaTHYeCKUM, HEApOMaTUIECKUM,
AHTHAPOMAaTUYECKUM?

9. JlonoyHuTe NPUBEICHHYIO HUKE CXEMY:

10. TIpennoxxuTe yCcIoBUs OCYLECTBICHUS CIENYIOIIUX [IPEBPaIleHUI:

11. BcTaBbTe MPOMYIIEHHYIO CTPYKTYPY, XUPAIBHO JIU coequHeHne M?

12. CpaBHUTEe pEakIMOHHYIO CIOCOOHOCTh MUPHUAMHA W N-OKUCH THUPUIMHA B pPEakiuu
ANEKTPO(UITBHOTO 3aMELICHUS.

13. CpaBHUTE OCHOBHOCTb aHWIMHA, N-HATPOAHWIWHA, LUKIOICKCWIaMUHA, AUITHUIAMUHA,
HMUIEepUINHA.

14. TTomyunts B-Hadromopanx u3 6eHzona u HadTanuHa
15. Tlpennoxxute crocoOd MmorydeHus MUPUIOHA-2 U3 TUPUIVHA.

16. V3 M-aHW3WAMHA W aHWJIMHA TIOJIYYHUTE azakpacutenb X. Ha kimodeBoil crammu cOOpKU ckerera
UCHONb3YHTE OEH3UINHOBYIO IEPETPYIITHPOBKY.

Kputepun oniennBanus

Onenka ommuHo 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBISIOIIEMY
HWHTEpeC K JJaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka oOmM4YHO 9 Oa/uloB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.



Ouenka ommyHO 8§ 0OamioB - BBICTABIISICTCS  CTYACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBJICTBOPUTENBHO | Oayunr - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Ilo AUCHUIIIMHEC MPEAYCMOTPCHO [IBAa KOHTPOJIbHBIX MCPOIPHUATUA: Z[H(I)(l)epeHL[PIpOBaHHBII\/'I 3a4€T 110
HpaKTI/I‘IeCKOI\/'I YaCTH U OK3aMCH.

[lpu mpoBeneHHM YCTHOTO SK3aMeHa oOydaromemycsi npepoctasisercss 30 MUHYT Ha IMOATOTOBKY.
Ompoc obyugaromierocsi Mo OwieTy Ha 9K3aMEHE He JOJDKECH INPEBBINIATh OJHOTO acTPOHOMHYECKOTO
Jaca.

[lo mpakTuueckold wacTu Kypca mnperycMoTpeH auddepeHInpoBaHHBIA 3a4eT C TPOCTaBICHHUEM
OLCHOK «OTIMYHO», «XOPOIIO», «YIOBJICTBOPUTEIBHO», «HEYIOBICTBOPUTEIBHO», a  TaKKE
COOTBETCTBYIOILINX UM Ol B JIeCATHOAITLHOM TIKAIE.

JuddepeHnrpoBaHHON 3a4eT BBICTABISIETCS IOCTE BBINOJIHEHHS M 3alIUTHl OOy4aromMMCs BCEX
NPETyCMOTPEHHBIX ~ MPOTPaMMON  JTa0OpaTOpHBIX  PabOT: 00s3aTeIbHOE BBIMOIHEHUE —KaKIOH
nabopaTopHO# pabOThl M WX 3aIUTHl (YMCTOTA W BBIXOJ Ipernapara, oQopMiIeHHE, JONOTHUTEIbBHEIC
BOTIPOCHI TI0 TEME).



