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AHHOTANUA
padoueil mporpaMMbl y4eOHOM M CIUTIUHbI
b1.0.03.04. «Xumusi opraHndecKkas» JJs NOAroTOBKHU 0aKajgaBpa mno
HanpasjeHn0 35.03.03Arpoxumusi ¥ arpono4YBoBeAeHUE, HATIPABJIECHHOCTH :
reHeTHYecKasi U arpo3KoJIOru4ecKasi OlleHKAa M0YB, CeJIbCKOX0351iiCTBEHHAS
MHMKPOOHOJIOT S, ATPOIKOJIOT S, MUTAHUE PACTEHUI M KAYeCTBO YPOXkKasi.

esab ocBOCHUSI JUCHMILUIMHBI: OCBOCHUE CTYJACHTAMU TEOPETUUECKUX OCHOB
OpPraHMYEeCKOM XWMHH, CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKHX COCIUHEHUM,
npuOOpEeTEeHNE YMEHHUH UM HAaBBIKOB B O0JacTM OPraHWYecKOro CHHTE3a,B
WCITOJIb30BAHUN XHUMHYECKUX U (DU3UKO-XUMHUYECKUX METOIOB HCCIICTOBAHUS IS
aHanm3a OO0BEKTOB arpocdepsl, B OOJACTUINPUMEHECHHS] OHMOJIOTMYECKH aKTHBHBIX
OpraHUYECKUX BEIIECTB B CEIbCKOM XO3siicTBe. I[loiyueHHBbIE 3HAHMSIO3BOJIATHE
TOJBKO YCIEUIHO OCBaMBaTh MOCJIECAYIOIINE AUCHUIUIMHBI, HOM HMCIOJIb30BaTh UX B
Oyayiieit mpodeccuoHaTbHON NeATeIBHOCTH.

MecT0 AMCUMILTMHBI B Y4eOHOM IUIaHe: JUCIUIUIMHA BKJIIOYEHA B LUK b1,
oOs3aTeNbHAsT 4YacTh, JTUCUUIUIMHA OCBAMBAETCSd B 3 CEMECTpE IO HaIPaBJICHUIO
noarotoBku 35.03.03 ArpoxuMus U arporo4BOBEICHHE.

TpeOoBanuss K pe3yabTaTaM OCBOCHHUSI JAUCHMIUIMHBI: B PE3yJbTaTe
OCBOCHUSA TUCHUIUIMHBI hopMmupyroTcs cienytomue kommnerennuu: OIIK-1.1, OIIK-
1.2.

Kparkoe conepxkanne qucuuninHbi: TeopeTnyeckiue OCHOBBI OPTaHUYECKOM
xumun. IlpueMbl u metoasl paboThl. PUBUKO-XUMHUUYECKHUE METOMbl MCCIICIOBaHUS
OPTraHWYECKUX COECIMHEHUH. YrneBoAaopoAbl. DyHKIMOHANbHBIE NPOU3BOIHBIC
yIJIeBOIOPOIOB. ['erepodyHKIIMOHATBHBIE coequHeHus. Onruueckas H30MEpHs.
[Ipuponnsie coequHeHus. [ €TEepOUKINYECKUE COSTUHECHMUS.

O6mas TpynoémMkocts rucuuiinabi: 108/3 (wac/3au. en.)

ITIpoMeKYyTOUYHBIN KOHTPOJIb: IK3aMeH

1. Ilesqb 0OcBOCHMS M CHUIIHHBI

OcBoeHue CTyIeHTaMHM TEOPETUYECKUX OCHOB OPraHWYECKOM XUMHH, CBOMCTB
OCHOBHBIX KJIACCOB OPraHWYECKUX COEAMHEHUN, MTPUOOpETEHNE YMEHUN U HAaBBIKOB B
0o0JJaCTH OPraHWYECKOT0 CHUHTE3a,B HCIOJb30BAHUU XUMHUYECKHX U  (PU3UKO-
XUMUYECKUX METOJI0OB MCCIENOBaHUA JUIsl aHaiu3a OO0BEKTOB arpocdepsl, B
00JaCTUIIPUMEHEHUSI OMOJIOTMYECKU aKTHUBHBIX OPTaHMYECKHUX BEIIECTB B CEJIILCKOM
xo3siiictBe.  [lonmyyeHHBbIE  3HAHUSAIMO3BOJSATHE TOJIBKO  YCHENIHO  OCBauMBaTh
MOCJIEYIOUIME AUCIMIUIMHBI, HOU UCIOJIb30BaTh UX B Oyayliei npodeccnoHanbHOU
NEeSATEIbHOCTH.

2. MecTOo I1MCHUILVIMHBI B y4e0HOM Mpouecce

Hucrumumaa b1.0.03.04  «Xumust opraHuyeckas» BKIIOUYEHa B OJIOK
JUCHUIUIMH  00s3aTeNIbHOM  YacTu yuebHoro maaHa. JucuumiuHa «XuUMHS
OpraHuvecKas» peanusyercst B coorBeTctBum ¢ TpedoBanusimu OI'OC, OITOIT BO u
VYuebHoro miana o HanpapieHuo 35.03.03 —Arpoxumus 1 arpornoYBoOBEICHHUE.



[IpeamiecTByomyUM KypcoM, Ha KOTOPOM HEMOCPEJACTBEHHO Oa3zupyercs
TUCHUIUIMHA ~ «XUMHUS ~ OpraHuYecKas», SBISETCS  JUCUHUIUIMHA  «XHUMHUS
HEOpraHUYecKas.

JucuuninHa b1.0.03.04 «XUMHus OpraHuYecKas» SIBJISIETCS
OCHOBOIIOJIAralomed JUisi U3y4YeHUs CIACAYIOMUX AUCHUIUIMH: «Dusnonorus
pacTeHui», «Arpoxumus», «CelnbCKOXO3SIMCTBEHHAs paauoiorus», «buoxumus
pacTeHu».

OcoOEHHOCTBIO TUCHUIUIMHBI SIBISETCS 3HAHUE METOJMK U MPUEMOB pabOTHI,
KOTOPBIE HCIMOJB3YIOTCA B OPraHUYECKOW XUMHUHU (TIEPEroHKa, KPUCTaJUIU3allus,
pasnu4HbIe BHUIBI XpoMarorpaduu, ompenencHue (U3HKO-XUMHUYECKUX KOHCTAHT),
3HAHHE OCHOB UACHTHU(UKAINK OPTAHUYECKUX BEIMIECTB (KAaYECTBECHHBIC PEAKIIMK Ha
BOKHEUIIIME 3JIEMEHTHI, BXOJSIIME B COCTAB XMMUYECKUX BEILECTB, U HA OCHOBHBIC
(dbyHKUHOHAIBHBIE Tpymnbl). CTyIeHT AOKEH yMmMeTh aHanuzupoBaTh Y®-, UK- u
SAIMP cnekTpbsl OpraHMYECKUX COEIWHEHUH, PAaCCUMUTHIBATH KOJMYECTBO HCXOIHBIX
BEILIECTB U PACTBOPUTEINICH, YHACTBYIOIINX B PEAKLIHSIX.

Pabouast mporpaMma ITUCHUIITUHBL « XUMUSI OPTaHUYECKASINTIO YICOHOMYIUIaHY
Ui  WHBAJIWAOB M JMUI C OrPAHUYECHHBIMHM  BO3MOXKHOCTSIMU  3J0POBBS
pa3pabaThiBacTCs WHIUBUIYAIBHO € YYETOM OCOOCHHOCTEH MCHXO(U3UUYECKOTO
pa3BUTHS, WHIWBUAYAJIBHBIX BO3MOXKHOCTEM W COCTOSIHUSL 3[0pPOBbSl TaKHUX
o0yyJarommxcs.

3. Hepeqenb NJIAaHHPYEMBIX Pe3yjJabTaTOB oﬁyqemm o JTMCUMUIIJIMHE, COOTHECCHHBIX C
IJIAHUPYEMBIMHU pE3yJIbTaTaMU OCBOCHHUSA 06pa30BaTeJ’leOI7[ MporpaMmabl

N3yyenue naHHOW y4uyeOHOW AMCIMIUIMHBI HANpaBieHO Ha (HOPMHUPOBAHUE Yy
0Oy4JaroIIMXcst KOMIETSHIINH, MpeJICTaBJICHHBIX B Tabyuiie 1.

4. CTpyKTYpa U colepkaHHue TUCHUIINHBI
4.1 PacnipenesieHue TPYA0EMKOCTH JUCHUIJIMHBI 10 BUIaM PadoT Mo ceMecTpam (MOAYJIsIM)

OOmast Tpyao€MKOCTh AWCHMIUIMHBI cocTaBiseT 33ad. en. (108 wac), ux
pacnpeneieHue Mo BUAaM pabdoT W CceMecTpaM NpeICTaBleHO B Tabmuie 2.



TpeOoBaHusi K pe3yibTATAM 0CBOEHHSI Y4€OHOM M CHUIINHBI

Taomuna 1

3aa4M MPOoheCCUOHATBHOMN
JIeSITeJIbHOCTH Ha OCHOBE 3HAHHIN
OCHOBHBIX 3aKOHOB
MaTEMAaTHUYCCKUX U
€CTECTBCHHBIX HAyK C
NpUMEHEHUEM WHPOPMAITHOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI

OCHOBHBIX 3aKOHOB
MaTeMaTUYCCKUX,

HBIX JUCLUIUINH,
HEOOXOIUMBIX IS
pELICHHUS
TUIIOBBIX 3a4a4

B arpOHOMHHM

JeMoHCcTpHpyeT 3HaHuE

C€CTCCTBCHHOHAYYHBIX U
obmmenpodeccrnoHab-

OCHOBHBIX KJIacCOB
OPraHUYECKUX COCTUHEHUH,
3aBUCHUMOCTb XHUMHUYECKUX
CBOMCTB COeIUHEHUM OT
Han4us GYHKIMOHAIBHBIX
TPYMI ¥ UX B3aHMHOTO
pacrooKeHus

METOAMKY JIJISl OTIPECIICHUS
KJIacca OpraHNIeCcKUuX
BEILIECTB

Kon B pesynbrare n3yueHus: yaeOHON AUCIUTUIMHBI 00y4YaIONTHeCs] TOJKHBI:
Ne KOMIICTE Copepxanue WNuaukaTopsl ey A A A
/I — KOMITETCHIINH (MK €€ YacTH) KOMIIETCHITUH 3HATh YMETh BJIAJIETh
1. |OIIK-1 |CnocoOeH peniars THIIOBBIC OIlK-1.1 CTPOEHHE MOJIEKYIT BBIOpaTh MPaBUIBHYIO aHaJTN30M HayYHOU U

CIIELUAJIbHOM JIUTEPATYPHI

OIIK-1.2
Ucnonb3yet 3HaHus
OBHBIX 3aKOHOB
€MaTHYSCKHUX U
ECTBEHHBIX HAyK
JUISL pELICHUS
HAAPTHBIX 3a/1a4 B
arpoHOMHUU

CTPOEHHUE U CBOMCTBA
MPUPOIHBIX OPraHUYECKUX
COEJIMHEHUI: KUPOB,
caxapoB, aMUHOKHCIIOT.

peniath 3aja4du 1o
UACHTA(DUKAIAN
OpPraHUYECKUX COCTUHCHUM;
WCIIOJIb30BaTh MPUEMbI U
METOJIBI XMMUYECKHUX U
(U3UKO-XUMHUECKUX
METOJIOB MCCIICIOBAHMS IS
a”anu3a 00bEKTOB
arpocgepsl

HaBBIKaMU pabOTHI ¢
n1a00paTOPHBIM
000pyI0BaHHEM U
pOBeIEHIEM
9KCIIEPUMEHTOB C
COOJIFOICHHEM TIPABHJI
TEXHHUKH 0€30TaCHOCTH




TaOmuma 2
PacnpenesieHne TPy10€MKOCTH IMCIMILIMHBI 10 BHJIaM PadoTIo ceMecTpam

Buna yueOHoii padoThl TpynoémkocTnb
B 1. 4. mo
yac 3
ceMecTpy

OO0mas Tpy10éMKOCTDb TUCIUIUTHHEI 0 y4eOHOMY TIJIaHY 108 108

1. KonrakTHas pa6ora: 52.4 52.4

AynuTopHasipabora 52.4 52.4

aexyuu (J1) 16 16

nabopamopnvie pabomuwl (JIP) 34 34

KOHCYIbmayuu nepeo dK3aMeHOM 2 2

KOHMAKMHuas paboma Ha npomedsHCcymoyHoM KOHmpo.ie 04 04

(KPA) ’ ’

2. Camocrositesasnasi padora (CPC) 55,6 55,6

camocmosmenvHoe uzyienue paz0enos, Camono020mosKa

(npopabomrka u nosmopenue 1eKYUOHHO20 Mamepuaa u

Mamepuana y4eOHUKo8 U yuebHbIX Nocooull, N0020MOBKa K 31 31

1abopamopHbim pabomam, pyoerCHbiM KOHMPOLbHbIM

pabomam, umo2o80t KOHMPOIbHOU pabome)

Iloocomoska k 3K3ameny (KOHMpob) 24,6 24,6

By mpoMexyTO4HOTO KOHTPOJIS: 9K3aMeH

4.2Conepxkanue QM CUUITHHBI

Tabnumna 3
TemaTuueckuii nj1aH y4eOHON AU CHUIIMHBI
AyautopHast Bueay
abora AUTO
HaumeHoBaHue pa3ie/ioB U TeM Beero T p.JIP IKP Haﬂp
AMCHMILINHBI
pabdora
CP
Pa3zpnen 1. O6mas yacrp 9 2 4 - 3
Tema 1. Teoperndyeckue OCHOBBI 1 - 1
OPraHN4YeCKON XUMHH.
Tewma 2. TIpuémsl 1 METOIBI PaOOTHI. 1.5 - 1 - 05
Tema 3. Oprannueckue BEMIECTBA 15 ) 1 - 05
orochepsl. '
Tema 4. ®U3UKO-XUMHUYIECKHIE METOIbI 3 1 1 - 1
HCCIICTOBAHUS OPTAaHUYECKUX COCTMHEHUHN
Pasznen 2. YrieBoaopoanbl 10 2 4 - 4
Tema 5.AnKaHbI. 25 05 1 - 1
Tema 6. ATKEHBI. 225 1025 1 - 1
Tema 7. ANKHHBL 125 [025] 05 | - 0.5
Tema 8. JlueHsl. 15 | 05|05 - 0.5




AyauTopHas Bueay
HaumenoBanue pa3jaejioB H TeM Beero 0 ijﬁl;)Ta KD llz:;)lp
JUCIUTLINHbBI e
(6]
Tema 9. ApeHsr. 25 0.5 1 - 1
Paznen 3.@yHKIIMOHAILHBIE 20 4 10 - 6
NMPOW3BO/JHbIE YIJIEBOAOPOI0B
Tewma 10.I"ammoreHONPON3BOIHEIE. 25 05 1 - 1
Tema 11. CiupThl ¥ hE€HOIIBI. 25 05 1 - 1
Tema 12. AMuHBI. 4 1 2 - 1
Tema 13.0OxcocoenuHenus (aabaeruasl 1 45 1 2 - 1.5
KETOHBI). )
Tema 14. KapOoHOBBIE KHCIIOTHI. 6.5 1 4 - 1.5
Pa3nen 4. 'erepodyHKuMOHANBHBIE 10 2 A - 4
COeTHHEHUS
Tema 15. OKCUKHUCTOTEHL. 4.5 05 2 - 2
Tema 16. OKCOKHCIOTHI. 4.5 05 2 - 2
Paszgea 5. OnTuyeckasi nomepust 7 2 2 - 3
Tema 17. OnTruyeckas u3omepus. 6 1 2 - 3
Pa3nen 6. [Ipupoaubie coeTMHEHUs 16 2 6 - 8
Tema 18. Jlumus. 35 0.5 1 - 2
Tema 19. Caxapa (yrJieBoJbI). 8.5 1.5 3 - 4
Tema 20. AMUHOKHCIIOTBI U O€JIKH. 1 2 - 2
Paspnen 7. I'erepouukianyeckue 2 4 - 3
COeTUHEHUS
Tema 21. [1aTHUICEHHBIETETEPOITUKIIBL. 4.5 1 2 - 1.5
Tewma 22. lllecTuuneHHbIE T€TEPOLIUKIIBI. 4.5 1 2 1.5
Koncynomayuu nepeo sxzamenom 2 - - 2 -
Koumaxmnas paboma na 0,4 - - 0,4 -
npomedsicymoyrom koumpone (KPA)
Iloozomoeka k 3K3ameHy (KoHmpoib) 24,6 - - - 24.6
Bcero 3a 3 cemecTp 108 16 34 2.4 55,6
HToro no nucuuninHe 108 16 34 2,4 55,6

Paznea 1. OBLLIAS YACTD
Tema 1. Teoperuyeckre 0OCHOBBI OPraHUYeCKOH XUMHMHU
OcoOeHHOCTH COEAMHEHUH yrieponia, MX MHOrooOpasue, posib B KHBOH HpUPOAE U
MIPaKTHUYECKON NEATEIBbHOCTH YEIOBEKA.

[Tpeamer opranuueckoit XumMuu. CBsi3b OpraHMYECKONH XUMHUM C OMOJIOTHEN, MEIUIIMHOM,
CENBCKUM XO035MCTBOM. OCHOBHBIE MOJIOKEHUS TEOPHUH XUMUYECKOTO CTPOEHUS OPraHMYECKUX
coeaunenuit (A.M. Bytnepos). ['oMon0orust 1 TOMOJIOTHUECKUE PSJIBI B OPraHUYECKON XUMUU.
VYrneBopopoaHslii panukan. Baxkselmme QyHKuMOHanbHbEe rpynmnbl. M3omepus ckenera u
U30MepHsl, CBSI3aHHAsl C U3MEHEHUEM MOJIoXKeHUs 3amectutens. OpuiuanbHas MeXIyHapoaHas



cucTemaTnyeckass HOMEHKJIATypa OpraHWYecKWX coeauHeHud — HomeHkimarypa |UPAC
(MIOITAK).

Tunbel XUMUYECKHX CBsSI3€ii B OpraHMYecKuX coeAuHeHusx. HoHHas, KoBaJeHTHas,
JIOHOPHO-aKLENTOPHAs!, CEMUIIOJIIPHAsi, BOJOPOIHAS CBS3H.

OnexTpooTpunaTenbHocTh Mo [lonuury, nomspHocTh cBA3H. CTpoeHue 3JIEKTPOHHOM
000JI0YKM aToMa yriiepofa. ATOMHBIE U MOJIEKYJIsipHbIE opOuTanu. ['mbpuansanus. AToOMHBIE
OpOUTAIUS-TUIIA U P-TUIA, O- U T-CBs3H. MHAYKTUBHBIN 3pdekT u 3hdEeKT conmpsKeHUs.
["'OMOIUTUYECKHI U TETEPOTUTUUECKUI Pa3phIB CBSA3U. DHEPTHS CBSI3U.

[TonsaTe 0 MeXaHU3ME pEaKIHHU: PEaAKUUH pPaJUuKaIbHOTO, HYKICOQUIBHOTO U
anekTpoduibHOro 3amenieHus. [lepexoanoe cocrosiHue, SHEpPreTHUECKas KpUBasl.

Teopus Terpadapudeckoro atoma yriepona (Baut-I'opd u Jle-benp).

OCHOBHOCTB ¥ KUCJIOTHOCTB: BIUSTHUE 3JIEKTPOHHBIX M MIPOCTPAHCTBEHHBIX (PAKTOPOB.

Tema 2.IIpuémbl U MeTOAbI PadOTHI

OcHOBBI TEXHUKHM 0€30MacHOCTH IpH paboTe C OpraHnYecKUMH BellecTBaMu: paboTa ¢
TOPIOYMMH BEILIECTBAMH, I€pPBasi MOMOILb IIPU 0KOTax U OTPABJICHMSX, TYIIEHHUE IOXKapOB,
paboTa ¢ B3pbIBYATHIMH BEIIECTBAMH, CKATBIMU ra3aMu U BAKyyMOM.

[Tony4yenue,BpienieHIe, HACHTU(UKAIUS W YCTAHOBJICHHWE CTPOCHUS OPTaHUYECKHX
COEIMHEHUI.

O6mme mnpaBuwia pabotel. HarpeBanume u oxnaxnenue. Kpucrammmszanus, cymika u
ynapuanue. [leperonka.

Omnpenenenue yriepoaa, BOJOPOJa, a30Ta, TalOreHOB, cephl, ¢ocdopa. Omnpenenenue
MOJIIPHOM Macchl. BbIBo1 sMnupuyeckoit popmyIibl.

XUMHUYECKME  METOJbl  KAueCTBEHHOTO U KOJMYECTBEHHOIO  ONpPEIEIICHUS
(GYHKIMOHAIBHBIX TPYII: KPAaTHBIX CBS3€HM, TUIPOKCUIBHOW, aMHHO-, KapOOHWIBHON U
kapOokcwipHOW Tpynn. [loHaTne 00 yCTaHOBIEGHHMH CTPOCHHS BEIIECTBA METOJOM
MOCIIeA0BATEIbHON AECTPYKIIMHU U BCTPEUHBIM CUHTE30M.

Tema 3.Opranmueckue BemecTBa 0uocdepsnl. I[Ipuponnsie rasel, Topd, KaMEeHHBIN
yroib, He(PTh KaKk MCTOYHUKHA OPraHMYECKHX COEAMHEHMH i1 MPOMBIIUIEHHOCTH.
[TpoucxoxaeHne, XUMHUECKUH cocTaB U ImepepaboTka HepTH. Baknelmme HeTsSHBIE
OpoAyKTHl (OEH3MH, pEakTHUBHOE TOIJIMBO, KEPOCHH, CMa304yHbE Macia, napaduH) U HxX
npuMeHeHre. OKTaHOBOE M IIETaHOBOE 4Kciia. AHTHAETOHATOpbl. KpEeKnHT U KaTaduTHuyecKue
NpEeBpalleHUs] yIIeBOAOPOAOB HepTH. DHepreTmdyeckuid kpusuc. IlomydeHue KuUIKOTO
TOIUNIMBAa W3 KaMmeHHoro yras. OkcocunTe3. [lpeBecuHa u €€ UCHOJB30BaHUE B
JIECOXMMHYECKON IPOMBIIUIEHOCTH ISl IOJYYE€HHs HCKYCCTBEHHOTO BOJIOKHA. JKuBHIA.
[TpakTHyeckoe MCNOIb30BaHUE PACTUTEIBHBIX CaxapoB, *KUPOB, TEPIEHOUOB, AIKAIOUIOB,
CTEpPOMIOB B INUIIEBOH IPOMBIIUIEHHOCTH, CEIbCKOM XO3SAHCTBE, MEIULMHE. 3HA4YEHHE
XUMHUYECKHX BELIECTB, MPOJIYLUPYEMbIX MHUKpoopranuzMamu. lIpobiembl OMOTEXHOJIOTHHU.
[Tytu wucronb30BaHUsT OMOMAcChl JKMBBIX OPraHU3MOB CyIIM M Mops. XHUMUYecKas
nepepadboTKa KUBOTHBIX KHUPOB. Kpyroodopot yriiepoaa B npupose. MckyccTBeHHas nuia.

Tema 4.®U3UKO-XUMHYECKHE MeTObI MCCJIe0BaHUsl. Bbiienenue HHIUBUAYaTbHOTO
BellecTBa IyTEM TMEPEroHKH, BO3TOHKH, KpPUCTAIIM3alWU, OSKCTpakuuu. I[IpumeHnenue
pa3IMYHBIX BUAOB Xpomarorpapuu ais pasjeneHus u uaeHTudukanuu seniects. [lonsatue o
ra3okKUJIKOCTHOH XpomaTorpaguu U BBICOKOI(P(HEKTUBHON KHJIKOCTHOW XpoMaTorpaduu.
(B2XKX). Unentudukanus XUMHUYECKUX COEIWHEHMH MO UX (PU3NYECKMM KOHCTAaHTaM WU
KOHCTaHTaM HUX XapaKTepHBIX Npou3BOAHBIX. OmpenerneHune TeMmrepaTypbl KHUIIEHUS,
TEeMIepaTypbl IUIaBJICHUS, IJIOTHOCTH W TOKa3aTels IpeloMJIeHUs. YJeIbHOE BpallleHue
IUIOCKOCTH MOJISIPU3ALIMY TUIOCKOMOJIIPU30BAaHHOTO CBETA.

[IpruMeHeHHEe CIEKTPOB MOTJIOIIEHUS B YAbTPaduOIETOBOM, MHPPAKPACHOW U BUIUMON
o0JacTsx JJi aHAJIU3a OPraHUYECKUX BELIECTB.

Hcnonp30BaHnEe SIEPHOIO MAarHUTHOTO PpE30HAHCA Ul YCTAHOBIIEHUS CTPOCHHUS
OPraHUYEeCKUX COCTUHEHUH.



Metoa xpomaTo-Macc-CIIeKTPOMETPUU KaK OCHOBHOM CIOCOO aHajIM3a COCTaBa CMecei
OpTraHU4YCCKUX BCIICCTB.

Paznen 2. YI'JIEBOJOPO/bI

Tema 5. Aakanbl. [lepBoe BajieHTHOE COCTOSIHUE aToMa yriepoja: Sp3-rH6pI/Iz[I/I3auI/I${.
KoBasieHTHas CBsI3b, IPUPOAA U CBOKCTBA MPOCTOil (curma) cBsasu. [loHsTHE 0 KOH(pOpMALHK.
['omonoruueckuit psix u ero obmas ¢opmyna. ['omonoruueckass paszHocTb. M3omepus.
IlepBrUYHBIi, BTOPUYHBIN, TPETUYHBIM M YETBEPTUYHBIM aTOMBbI yriepoxa. Homenkiarypa
TpuBHanbHas, panuoHanbHas U MIOITAK. Panukanbl (aakuiiel): ompeneicHUe W Ha3BaHUS.
Haxoxnenne ankanoB B mpupoge. OOmme crmocoObl  MOMYy4YeHUS  AIKaHOB U3
TaJIOTCHIIPOU3BOIHBIX, CIUPTOB M HENPEIENbHBIX YIIIEBOAOPOAOB. (DH3nuecKkue CBONCTBA.
Xumuueckue cBoiicTBa. CHHTETHYECKHE MOIOLIME CpEACTBA, MpoOJIeMa YHHUUTOXKEHHS HX
0TX0J10B. MeTo/1bl HACHTU(PHUKALIMY AJIKAHOB.

Tema 6. AikeHbl. BTopoe BaJeHTHOE COCTOSHHE aTOMa YIIepOJa: Sp>-THOPHIH3AIISL.
DJeKTpOHHAs MIPUPOJIa, FTEOMETPUS U CBOMCTBA ABOWHON cBs3U. ['oMonoruueckuit psj, odmas
dopMyna, HOMEHKJIATypa W HU30MepuUs LENH, MOJO0XKEHUS IBOMHON cBsi3u. CrocoObl Mo-
ny4yeHus. Ousndeckue cBOWCTBAa. XUMUYECKUE CBOMCTBA. [10I0KUTENBHBIN U OTPULIATEIbHBIN
uHAYKTHBHBIN 3Qdexrt. [IpaBuno MapkoBHukoBa u ero o0Obsicuenue. IlepekucHbiii 3¢ dekr
Xapama. ['oMo- ¥ reTepoIMTUYECKUil pa3pblB KOBAJIEHTHOW CBSA3M. Peakuus LHUC-OKUCICHUS
no Baruepy. O30HuUpOBaHHME U €ro 3HAUYE€HUWE B YCTAHOBJIEHUU CTPYKTYpbl BEIIECTBA.
[Tonmumepusanus: cryneHdaras, LenHas u tenomepusauus. Ilonmstmnen. IloaunponuieH.
[IpocTpaHCTBEHHOE CTpPOEHHE €ro ILenel: u30-, CUH- U AaTaKTHUYECKHUE CTPYKTYPBHI.
Crepeocnenuduueckas noauMmepusanusa. CBoicTBa MOIMMEPOB U UX Pa3IMyuUs B 3aBUCUMOCTH
oT KoH(purypanuu uenu. [I[ppumMeHeHne TOTMMEPOB B MIPOMBIIIIIEHHOCTH, CEITHCKOM XO03SICTBE
u ObITy. MeTosbl HAeHTU(UKALUY aJIKEHOB. DTHIIEH KaK (PUTOrOPMOH.

Tema 7. AnkuHbl. TpeTbe BaJIEHTHOE COCTOSHUE aTOMa YIJIEpoJia: Sp-TUOpuIu3anusl.
AneTuieHsl, UX NOJy4YeHUe U TeXHHuYeckoe npumeHeHue. Ocolble CBOMCTBAa TPOHHOMN CBS3U
yraepoa-yriaepoa. XUMHUYECKUEe CBOWCTBA AJIKUHOB: PEAKIMM MPUCOEAUHEHUS U PEAKIUH C
ydacTMEM  aleTUIEHOBOro aroMa  yrieponaa. lIpumeHnenme aunerunena. MeTonsl
UACHTU(DUKAIIIY aJTKUHOB.

Tema 8. JImenbl. byraaueH (AMBMHWII), W30MIPEH, XJOPOIPEH; MX MPOMBIIUICHHBIN
cuHTe3 U mnpuMmeHeHune. ConpspkeHHbIE JIBOMHBIE CBSI3M M UX ocoOble cBoiictBa (1,4-
npucoeuHeHne). DPQPeKT COmpsbKeHHs, MoiuMmepu3anus AueHoB. [loHsATHE O CTpoeHuu
IIPUPOJHOTO KaydyKa. /[MBUHWIOBBIA M M30IIPEHOBBIM CHHTETHYECKHE Kaydyku. [lonsTme o
JUHEMHBIX M IPOCTPAaHCTBEHHBIX MNonMMepax. HuskoremmeparypHas MOIMMeEpU3aLUs.
Bynkanu3zanus kayuayka. Cononumepsl. MeTo1bl HACHTUDHUKAILIMY JUEHOB.

Tema 9. ApeHbl. ApOMaTH4YHOCTb, MNpaBwio Xrokkens. [loHsTne o pe3oHaHce.
Homenknatypa u u3omepust yriieBoJ1opoJioB psifa 6enzona. Meroasl noixydenus. Guznueckue
CBOIcTBa. DJEKTpO(UIbHOE 3aMelIeHHE. DJIEKTPOHOJOHOPHBIE U 3JIEKTPOHOAKIENTOPHBIE
3aMeCTHTENM; UX Hampasistoniee BiusHue. Ilonsatue o0 »>¢ddekre compsikeHus u
UHAYKTUBHOM »3¢dekre. Teopus 3amemenus B OeH3zonbHOM siape. CorjacoBaHHas u
HECOIJIaCOBaHHAsi OpHEHTAIMs. AKTHBHpPYIOLIEE BIMSHUE HUTPOTPYMIN Ha HYKJICO(DUIbHBIN
oOMeH aToMa rajoreHa, CBS3aHHOTO C apOMaTHYECKUM sApoM. MeXaHu3M peakiuuu u
nepexoaHble cocTosiHUs. Peakuuu npucoenuHeHHs K OEH30JIbHOMY KOJIbLY (TeKcaxjopaH).
Peaknun rajoreHupoBaHuss B sAApO0 W OOkoByro 1enb. Wucektumuapl. [lonatue o
MOJHUIMKINYECKUX apoMaTHYecKuX coeAnHeHusx. Kanueporensl. MeTobl HIeHTU(UKATUH.

Paznea 3. DYHKIIMOHAJIBHBIE ITPOU3BO/IHBIE
YIJIEBOAOPOJ0B
Tema 10. I'anorenonpounsBoansie. Cnuprsl U Ppenoanl. Knaccudukanus, nzomepus u
HOMeHKJIaTtypa. O0mue crnocoObl MOJydeHMsl: FaJIOTeHUPOBAHKUE YIVIEBOJOPOJIOB, 3aMELICHHE
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TUAPOKCWIBHOM TpYyNIbl HA TaJOreH, NPUCOSAWHEHHE TaJOr€HOB II0 KPAaTHBIM CBS3SM.
WunyktuBebii 3¢ dekr.  Ilomyduenune  ¢ropmnpousBognbix. IloHsTHE 0  peakmmsx
HYKJICO(PHIBHOTO 3aMeEIEeHU (SN, SN2). XUMHUYECKHEe CBOIiCcTBa
MOHOTaJIOT€HOIIPOU3BOAHBIXATIKAHOB. [[1-, TpU- U MOJUTAIIOr€HOPOU3BOIHBIE YIIIEBOAOPOIOB.
XUMHUYECKHE 0COOEHHOCTH I'aJIOr€0IPOU3BOIHBIX C HECKOIBKUMH aTOMaMU rajloreHa y OJHOIro
yIIIepOJHOro aromMa. MeToabl uaeHTU(UKALINY.

Juxnopatas, xyuopodopM, HoropopM, GppeoHsl; nx npumMeHeHue. XUMHUYECKHE CBOMCTBA
raJIOT€HONPOU3BOJAHBIX HENPEAEIbHBIX YINIEBOJOPOA0B. OTiIMUME B IIOBEJECHUU TIaJOrEeHa,
HaXOoJALIerocs MpHu aToMe yriepoja ¢ ABOWHON CBA3bI0. XJIOPUCTBIM BUHUI, TPUPTOP- U TeTpa-
¢dTopaTHIIEeHBl, UX ToTuMepu3anus u 3HaueHue. [Inactuku. Tedunon. Cunukonsl. Hamonnureny,
IUIACTU(PHUKATOPBI, CTAOMIIN3ATOPBI.

XHUMHUYECKUE  CBOMCTBA  TaJOT€HOIPOM3BOAHBIX  APOMAaTUYECKHUX  YIVIEBOJOPOJIOB.
3aBUCUMOCTbh aKTUBHOCTH rajlore€Ha OT €ro MOJIOXKEHU B aape win 6okoBoi nenu. [Ipumenenue
raJIOr€HONPOU3BOIHBIX B CEIbCKOM XO35MCTBE.

Omnpenenenne u kinaccupukanus. IIpenenbHble OJHOATOMHBIE CIUPTHI (AJIKOTOJIN).
['omonornyeckuit psia, usomepuss U HoMeHKIaTypa. CrnocoObl MONY4EeHUsI U3 MPEAETbHBIX U
STHJICHOBBIX  YIJIEBOAOPOAOB, TaJOrCHIIPOM3BOJIHBIX, CIIOKHBIX 3(QHUPOB, KapOOHMIBHBIX
coenHeHun. dDusnyeckne cBoMcTBa. KHCIOTHOCTH M OCHOBHOCTH 1O bpencreny, pKa.
Acconuanys U BOJOPOJHbIE CBSA3H, UX BIMSHUE HAa (U3NYECKHUE CBOMCTBA. XMMHUYECKUE PeaK-
i QyHKIHOHANBHOU Tpynbl. OKUCICHHE NEPBUYHBIX, BTOPHYHBIX U TPETHYHBIX CHHPTOB.
Heruaparanus u jaerujpupoanue. Metonapl uieHTU(UKAIUK. METHIOBBI M 3THIOBBIN
CHUPTHI, UX IIOJy4yeHHWE M 3HaueHue. lIponunoBbiii, OyTUJIOBBIM, aMUIIOBBI M BBICIIME
(LLeTHIIOBBIN, MUPHLIUIIOBBIN) CIIUPTHI: UX MOJIy4YE€HUE U 3HAUEHUE.

JIByxatomHble cnupThl (Tiaukosnu). M3omepus u  HomeHkinarypa. Ilomyuenue wu3
TaJIOTEHIIPOU3BOIHBIX M HENPENEIbHBIX YIIIE€BOAOPOAOB. Pusnyeckue cBoNCTBA. XUMHUYECKUE
cBoiicTBa. B3aumHoe BiausiHuE 1BYX (DyHKLIMOHAJIBHBIX IPYIIIL.

OtuneHrnukoib. OKUCh dTUIIEHa. DTHIEHXJIOpruapuH. [{uokcan. Mx cBolicTBa.

Tpéx- W MHOroaroMHbIE CHUPTHL. [JMIIEpUH, €ro paclHpoCTpaHEHHWE B MPUPOJIE U
TEXHUYECKHE Coco0b! noaydeHus. [ nuuepatsl. [IpoyKThl OKUCIEHUS TAMLEepHHA. [ Tuiepusl.

HenpenenbHble cnupTbl. BHUHWIOBBIM, MNOJUBUHWIOBBIA W aJUIMJIOBBIA CHOUPTHI; HX
NoJIy4eHue, CBOiicTBa U npuMeHeHue. ['epanno, papHe30i1, IUTPOHEIUIOIN.

®enonbl. CTpoeHne, HOMEHKJIaTypa U u3zomepus. [IpuponHble UCTOYHMKH M CIIOCOOBI
NoJy4eHuss (EHOIOB M3 aMUHOB, TaJOT€HIIPOM3BOAHBIX M YIJIEBOAOPOAOB. Pusnmueckue H
XUMHUYECKHE CBOMCTBAa. B3zanMHoe BiMsHME paaukaina U (yHKIUOHaJIbHOU rpynmbl. OTandue
¢denonoB ot cnuproB. Oenonatsl. [IpocTeie u cnoxHble 3¢upbl. bBpoMupoBaHue, HUTpOBaHUE U
okucnenue  ¢enomna. KayectBenHble  peakuuu. [lonstue o  repounmmax: — 2,4-
TuXJop(eHOKCUyKCycHass KucioTa. HutpodeHonsl, MX MOIydeHHE, CBOWCTBA M 3HAYEHHUE.
[TukpuHOBast KUCIOTA.

JIByXxaTOMHbIE M TpEXaTOMHbIE (EHOJbI: MUPOKATEXUH, PE3OPLMH, TUIPOXUHOH; HX
CTpPOEHHME, CBOMCTBA M 3HaueHUe. B3amMHOE mpeBpalleHWe XWHOH-TUIPOXMHOH. XUHIHIPOH.
[Tuporanon, GproporiaronH, OKCUTHAPOXUHOH. Butamunusl rpynmnsl E.

CnupTsl apOMaTHYECKOTO Psija.

Tema 11. AMUHBI.

AMUHBI Kak Tpou3BojaHbIE ammuaka. Homenknarypa. Kondopmanuu mnpou3BOAHBIX
aMMHuaka, OCOOEHHOCTM HUX u3oMepud. IlodydyeHne aMHMHOB M3 TaJlOT€HIIPOU3BOIHBIX,
BOCCTaHOBJICHHEM HUTPOCOEAMHEHUH, OKCHMOB, TMIpPa30HOB, aMuaoB. OOpazoBaHHE aMHHOB
pu JeKapOOKCUIMPOBAaHUN aMUHOKHUCIOT. Pob cBOOOHOM AJIEKTPOHHOM Maphl B MPOSBICHUN
OCHOBHBIX CBOWCTB aMHHOB M KOMIUIeKcooOpa3oBaHuu. IIpocTpaHCTBEHHBIE (aKTOpbl U
OCHOBHOCThb. XMMHYECKHE CBOMCTBA: AJIKWIAPOBAaHWE, ALWIMPOBAHME, NEHCTBHE a30THCTOM
KUCIOThl. YeTBepTHYHBIE aMMOHMEBBIE OCHOBaHHUA. JlMaMHHBI. MOHOAMHHBI: METHJIAMUH,
JTUMETHIIAMUH, TPUMETHIAMUH. AMUHOCIIMPTHI: 3TaHOJAMHUH, XOJIMH; UX CTPOCHHE, HaX0XKACHHE
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B npupone. AnermnxonnH. XJopxoaunxjopua. CHHTETHYECKHE IOJMaMUIHBIE BOJIOKHA:
HEWIOH, KamnpoH. AMMHBI apoMaTudeckoro psna. M3omepuss m HomeHknarypa. MeTronbl
NoJy4yeHus. XMMHUUYeCcKUe cBoicTBa. B3auMHoe BiMsHUE pajukaia U GyHKIIMOHAIBLHON IPYIIIBL.
Metoap! uaeHTU(UKAINH.

Tema 12. OxcocoeauHeHust (AJIbJAeruabl 1 KETOHbI)

Onpenenenne. Homenknarypa. KapOonunbHast rpynma, ee crpoenue. [lomyueHue
KapOOHMJIbHBIX coeauHeHui. CBoiicTBa M peakuuu. Peakuum ¢ ydactuem 0-BOJIOPOJHOIO
aToMa: TaJOT€HUPOBAHUE, ajlbA0JIbHAsl U KPOTOHOBAsl KOHAEHcAuU. OKHUCIEHUE albAETUI0B U
KeTOHOB. CXOJCTBO U pa3iMyue ajbJErMIOB M KETOHOB. MeToJabl HUAECHTU(PHKAIHH.
MypaBbuHBIH anbaerus (popmanabaerull, MeTaHajb); HOJy4eHue U CBOMCTBa. [Ipumenenue B
texHuke U meauimae. @opmanun. [Tapadbopm. YkcycHbiil anpaerun. Aueron. HempenenbHbie
aJbJICTU/Ibl: AKPOJIEUH, HUTPab (HaX0XKACHHUE B IPUPOJIE U 3HAUCHHUE).

benzanbnernn. Pasnuune M CXOACTBO apoOMaTHYECKUX M alu(paTUYECKHX allbJETUIO0B.
AnerodeHoH u 6eH30(eHOH KaK MPUMep KETOHOB apoMaTH4ecKoro psaa.Buramunsl rpynmnst K.
[TonsiTve 0 XMHOHAX.

Tema 13. Kap6oHoBbIe KHCJIOTHI.

OmnpeneneHue, HOMEHKIATypa, H30MepHUs, OHICKTPOHHOE CTPOEHHE KapOOKCUIbHOM
rpynnsl. Me3omepusi aHnoHa. BonopoaHast ¢Bsi3p B KucinoTax. MeTo sl ojydyeHus: KucioT (U3
CIMPTOB, AJIBJETUOB, TaJTOr€HONPOU3BOAHBIX M HUTpUIOB). CBoiicTBa M (QYHKLUMOHAIbHbIE
pou3BOIHBIE. MeTob! uaeHTHGUKANU. IOHOOOMEHHBIE CMOJTBL.

MypasbuHas kucinora. Haxoxnenue B npupozae. CBoWcTBa: OKHUCIEHHE, NETHAPATALUS.
VYkcycnas kucnota. [lonydenue u3 npeBecunsl, cnupra. CBolcTBa U peakuuu. [laapMuTHHOBas
Y CTEapUHOBAsI KUCIIOTHI.

[TomryueHue apoMaTHYECKHX KHCJIOT OKHCIICHHEM OOKOBBIX Iiemneil apeHoB. beHzoiiHas
KHCJIOTA.

Coun, raoreHaHTUAPHIBI, AaHTHIPHUIBI, AMUBI, HUTPUIIBI, CIIOKHBIE 3(DUPBI KApOOHOBBIX
KHCJIOT. XJI0pKapOOHOBbIE KMCIIOTHI.

Cnoxubple »¢upsl. [lonyueHne wu3 KUCIOT (3TepudUKaLuUs), aHTUIPUIOB H
XJIOPaHrUApUA0B. PU3NYECKUE U XMMUYECKHE CBOICTBA.

Amuael kucnot. IlomyuyeHwe W3 KHCIOT, TaJOT€HAHTUIPHUIIOB, CIOXKHBIX J(QHUPOB H
HUTpUIOB. XUMHUYECKHE cBoMcTBa. Auneramun. I[lonmakpunamun, nonydeHHE, CBOMCTBA H
IIPUMEHEHHE B CEJIbCKOM XO3sIiCTBeE.

Juxap6oHoBble kuciaoTel. OOmme meroab! cuHTes3a. lllaBeneBas, mManoHOBas, sHTapHasd,
[IIyTapoBasi M aJuNuHOBass KUCIOTHl. OcoOble CBOWCTBA METHJIEHOBOM IpyMIbl MaJOHOBOIO
s¢upa. AHTHAPHUIBI TUKApOOHOBBIX KHciaoT. draneBas kuciora U3 HaTanuHa. TepedTranenas
KHCJIOTa U CUHTETHYECKOE BOJIOKHO Ha €€ oCHOBe (J1aBcaH). JIpyrue CUHTETHMUYECKHE BOJOKHA!
KalpoH, HaJIOH.

HenpenenbHble KHCIOTHL. AKpUIIOBas KHUCIOTa, €€ 3(QUpbl, HUTpUI. MeTakpuioBas
kucyoTa. [Tmactmaccel Ha ux 6a3e (oprcrekiio). @ymapoBas U MaJeWHOBAs KUCTOTHL. Paznuune
CBOICTB reOMETpUUECKNX N30MepoB. OJIenHOBAs, INHOJIEBAS U JIMHOJIEHOBAs! KUCIIOTHI.

Paznen 4. TETEPO®YHKINOHAJIBHBIE COEJUHEHMUSI.

Tema 14. Oxcukuciaorsl. Onpenenenue. Mzomepus. Homenkmarypa. Obpa3oBaHue OKCH-
KUCTIOT TpU OMOXMMHYECKOM THAPOKCHIMPOBAHUU KApOOHOBBIX KHCIOT, MPH OKUCICHHUU
TJIMKOJICH, BOCCTAHOBJICHUH KETOKUCIOT. Jlerumparamusi o-, [-, Y-OKCHKHUCIOT. JIakTHABI.
JlakToHbl. BaxkHelme npeacTaBuTeNId OKCUKUCIIOT: TJIUKOJIEBasi, MOJIOYHasi. MHOTOOCHOBHBIE
KHUCJIOTHI. S10/109Has ¥ BUHHAS KUCTOTHL. PacmpocTpanenue B Mpupojie U mojiydeHue. JInMoHHas
kuciora. llomydyeHne W3  NOpPUPOAHBIX  UCTOYHMKOB. CBolicTBa M NPUMEHEHHE.
®denonkapOOHOBBIE KUCIOTHI. ["ajioBast KHCI0Ta U TAaHUH.

Tema 15. OKCOKHUCITOTHI (AJTbAErNI0- U KETOKUCI0THI) OTHOOCHOBHBIC QJIbACTHIO0- U
KETOKHUCJIOTHI. [ THOKCHUITOBAs, MUPOBUHOTPAIHAS, AllETOYKCYCHAs W JIEBYJIMHOBAsI KACIOTHI. VX
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IIOJIyYeHUE W XUMHYECKHE CBOWCTBA: BOCCTAHOBIICHHE, IPEBPAlICHHME B aMHUHOKHCIIOTBHI.
Konnencauus KusiizeHa. AUETOYKCYCHBIH 3(Hp: TayTOMepHs, MOJIBHKHOCTb BOIOPOIHBIX
aTOMOB METHJICHOBOW I'PYIIIbI, KETOHHOE U KMCIOTHOE PACLICILICHUE.

Paznen 5. OIITUYECKAS U3OMEPUSA

Tema 16. Ontuyeckass mzomepusi. OCHOBHbIE IIOHATHA. ACHMMETPUUYECKUN aTOM
yriaepoja. XupajlbHble U axupajabHble MOJEKyJbl. [lnockononspu3zoBaHHbIN CBET. YIeIbHOE
BpallleHUE, HOJIIPUMETPBHI. OHaHTUOMEpBHI, pauemarsl, palieMuuecKkue CMECH.
[IpoctpanctBennbie  ¢Gopmynsl  @Dumiepa. Bunnble kucinotel. ®Popmyna Dumepa s
OIpEleNeHUsl 4YuCila CTepeon3oMepoB. MesoBuHHas kucnora. Juacrepeomepsl. Tpeo- u
spurpopopmbl.  Crocobbl  pasfeneHus — paueMatoB.  YacTHMUHBIE W aOCOJIOTHBIM
acuMMeTpuYeckuii cunte3. OnTuyeckass akTHBHOCTh 0€3 aCHMMETPUYECKOTr0 aToMa yriiepoa.
[loHsiTHE O TMHAMMYECKOUN CTEPEOXUMUH.

Paznea 6. IPUPOJHBIE COEJIUHEHUSA

Tema 17. JInnuael.

Knaccudukanus. Kupel. Pacmpoctpanenue B mpupone, coctaB u cTpoeHue. Kitac-
cudukanus >kxupoB. OTIUYHE )KUJIKUX KUPOB OT TBEPAbIX. XMMUUECKHE CBOWCTBA: OMBUICHUE U
ruaporenusanus. Ilporopkanue xupos, nonuMepusanus macei. [lpeBpamienue Kuakux KUpoB
B TBEpbIe. TexHuueckas nepepadboTka U UCTOIb30BaHUe. 3HAUEHUE )KUPOB U JTUTHJIOB.

Mbuta u nerepreHTbl. DU3MKO-XUMUYECKOE OOBSICHEHHE MOIOIIETO JEHCTBUS MbLUIA.
HckyccTBeHHBIE MOIOIIME CpEACTBa, MpobOiemMa YHUUYTOXKEHHUS UX OTXO0J0B. Bocku, omuda,
CUKKaTHBBI.

Crnoxuble nunuasl. @ochatuasl, nenuTuHbl, kedanuHel. PacnpocTpaneHue B mpupoje.
CoctraB u crpoenue. buonornyeckoe 3HAYEHHE:POJb CIOXKHBIX JIMIUIOB B (OPMHPOBAHUHU
KJIETOYHBIX MEMOpaH.

Tema 18. Caxapa (yrieBoasbl). PacipocTpanenue B Mmpupojie 1 OMOJIOTUYECKasi pOJib.
Knaccugukaius mo uyuciay YIrJEeBOJHBIX OCTAaTKOB, YHCIY aTOMOB YIJIEpPOJa, XapakTepy
KapOOHWJIBHOM TIpyNNbl, TUNY LIHUKJIMYECKON CBSI3M AaTOMOB. AJIBJONEHTO3bl (pubo3a,
JIe30KcHpr003a, KCUJI03a) M allbJ0reKco3bl (TJII0KO3a, MAaHHO3a, rajlakTo3a); UX CTPOCHHE U
HaxoxJeHue B mpupone. OTKpbITas W UUKIWYecKas (QOpMbl (Ha TMpUMEpPE TIIIOKO3BI).
[Tupano3nas u ¢ypanozHas ¢opmel. D- u L-psagsl. R,S-Homenknatypa. MoHocaxapusl:
anb03bl U KeTo3bl. Ontudeckas uzomepus u Tayromepusi. OTKpbITas U HUKJINYECKass (OPMBI.
Homenknarypa u criocoObl M300paxeHust; NpoeKuoHHble Gpopmynsl Purepa, o-, B-IHUpaHO3bI
u  (Qypanossl. Dopmynsl Xeyopca. IlomyaneranbHblii  (ITTMKO3UIHBIA)  THAPOKCHIL.
Mytaporanus. AHomepsl. OO0mHe crocoObl MOJYYEHHS MOHOCAXapHJIOB W3 MHOTOATOMHBIX
CIIUPTOB, OKCHAJIBJIETHIOB, OKCUKETOHOB M mosncaxapuioB. dusnueckne M XUMHUYECKHE
CBOICTBa MOHOCAxapuaoB. XapakTepHble OCOOEHHOCTH MOJyaleTalbHOIO THUIPOKCHUIIA.
I'muko3nael. BoccTaHOBIEHME, OKHCIIEHHWE M alMIMpoBaHUE caxapoB. OHOBBIE U caxapHbIE
KHUCIIOTHI. DnMMepu3anus. ACKOpOMHOBasI KUCIIOTA.

@®pyKTo3a Kak NpeAcTaBuUTeNb KeTo3. CTpoeHue, TayroMepus U cBoiictBa. OTiaudue oT
[III0OKO3bl. MeTOoIbl HACHTUPHUKALIUH.

Hucaxapunsl. HeBoccranapnuBaromue (caxaposa). CTpoeHHe, CBOHCTBa M 3HAuYCHHE.
BoccranaBnuBaromue naucaxapuibl:  ManbTo3a, JIakTo3a, Lemiobuosa. [lommcaxapupsl.
Kpaxman, mnynuH u mmkoreH. CtpoeHue M cBoiictBa. ['maponn3 kpaxmana. J[eKCTpHHBI.
Pacnipoctpanenue B npupoje u 3Hadenue. HynuH: cocTtas, rujponu3 u 3HadeHue. Llemnonosa
(knerdatka). PacmpocTtpaHeHue B MpHUpoOJE, CTPOEHHE M XUMHUYECKHE CBOMCTBa. ['maponus
KJIeT4aTku. Dupbl KJIETYaTKH W UX HUCIOJb30BaHUE B HapoaHOM Xxo3ssiicte. Ilonsatue o
TEMUIIEIUII0I03aX U IEKTUHOBBIX BELIECTBAX.

Tema 19. AMMHOKHCJIOTHI M OeJIKH.

Onpenenenne u knaccupukanus. M3omepus, HomeHkiarypa. PacmpoctpaneHue B
MPUPOJIE, METOIbI BbIICTICHUS U aHAIH3a.
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AMuHOKHCHO0THL. CrocoObl MOJYYEHUsI U3 albJIETHIOB U KETOHOB, raJIOT€HKapOOHOBBIX
KHUCJIOT, HUTPOKHUCIJIOT, OKCUMOB WJIM THUIPA30HOB, aJbAECTUI0- U KETOKHUCIOT. DU3ndeckue u
XUMHYECKHE cBOMCTBA. AMdoTepHas IpUpoia aMUHOKHUCIIOT, U303JIeKTpruecKas Touka. JleicT-
BUE a30TUCTON KHUCIOTHI U (hopmanuHa (pOopMOIBbHOE TUTPOBAHKE); IPUMEHEHHE STHX PEaKIUN
JUIST  KOJIMYECTBEHHOTO OIpeAeNeHUs] aMUHOKUCIOT. Peakuust ¢ HUHrUAPUHOM. XeNaThl.
Buoxumuueckoe nexkapOOKCHIMPOBaHKE, Je3aMUHUPOBaHHE, NepeaMuHupoBanne. OTHOIIEHHE
o-, B- ¥ y-aMHHOKHCIIOT K HarpeBaHuto. OTAeNbHbIE MPEICTaBUTENN: [JIUILIKH, allaHuH, BaJIUH,
JCHINH, W30JEHIINH, CEpUH, TPEOHHH, LHMCTEUH, LUCTHH, METUOHHH, aMHHOKAIIPOHOBAs
kucioTa. [IpencraBureny 1MaMUHOMOHOKAPOOHOBBIX KUCIIOT: aprUHUH (OPHUTHH) U JIU3HH, UX
cBoiicTBa. J[ukapOOHOBbIE aMUHOKHUCIIOTHI. AcCHaparuHOBash W TIIyTaMUHOBAas KHCIOTBHI U HX
amubpl (acmaparvH, TIyTaMUH). ApOMAaTHYECKHE AMHUHOKHCIOTHL: ()EHWJIATAHWUH, THPO3UH.
['eTepouMKIInyecKue aMHUHOKHUCIIOTHI: MPOJIMH, OKCUIIPOJIMH, TPUNTO(paH, TUCTUANH. MeTombl
UACHTH(DUKAITIH.

[TonmunenTtuas! u Genku. PacnpocTpanenue B mpupoje. JIEeMEHTHBII cOCTaB U MOJIIpHas
Macca. OOpazoBanue u3 amuHOKucIOT. CtpoeHue. CuHTE3 OCIKOB Ha TBEPABIX HOCUTEISX
(Mepudunbn). IlepBuunasi, BropuyHasi, TPETUUYHAs M YETBEPTHUHAS CTPYKTYpPbl OEIKOBBIX
MoJekya. Tunbl cBsizell (amMuaHble, MUCYNb(UIHBIE, BOIOPOAHbIE, colieBbie). KauecTBeHHBIC
pEaKIuu U MOHATHE 00 YCTaHOBJICHUU CTpOeHUsl. MHOrooOpasue OeKOB U UX POJib B IPUPOJIE.
Ou3nueckue W XUMHUYECKHE CBoOWcTBa OenkoB. OcaKAeHWE, H302JIEKTPUYECKas TOYKa.
Kucnotueiii u ¢epmenratuBublii ruaponu3. Kraccudukanus OenxoB. 3aMEeHUMBIE H
HE3aMEHUMble aMUHOKHUCIOTHL. [IpobiieMa NCKyCCTBEHHOMN MUILH.

Paznen 7. TETEPOLHUKINYECKUE COEJIUHEHUSA

Tema 20. IIsaTuwieHHble rerepounkiabl. Kiaccudukanms. Ilonstue 00
APOMATUYHOCTH TETEPOLUKINYECKUX CHCTeM. [ISTHWiIeHHBIE TeTEePOLUUKIBl C OIHUM
reTepPoaToOMOM, UX arua0(POOHOCTh, CIIOCOOHOCTh K PEAKIUSAM AJICKTPOPUIHHOTO 3aMEeIICHUS
B O-TIOJIOKeHUe, B3auMHble TipeBpamienus (FOpweB). [luppon kak CTpyKTypHas eauHUIA
nopdupuHoB. IloHsiTHe o cTpoeHun xmopodwmina u remuHa. HWupon. PeaknumonHas
crocoOHocTh B-monoxenus. TpunrtodpaH U MPOAYKTHl €ro Meradojau3Ma: TPUNTAMUH,
WHAOJUIYKCYyCHas Kuciota (rerepoaykcuH). CepoTOHHH, €ro OHMOJOrHMYecKoe 3HaueHHe.
ITcuxorenst: JIC/I, icuionuH.

Tema 21. IectuwieHHble reTepouMKJbl. [lupuanH Kak  OpencTaBUTENb
HMIECTUWICHHBIX ~ a30TCOJEPKAIMUXTETEPOIUKIOB. [lacCMBHOCT TUPHAMHA B PEAKIUAX
ANeKTpoPUIBbHOTO 3aMerienns. HukoTuHoBast kucioTa, HukotuHamu (Butamut PP). TTonstue
00 ankanounax. Hukotun, anaba3uH, KOHUWH, XUHUH, MOP(UH, TUTPUH; UX POJIb U 3HAYCHUE.
[ToHsTHE 00 aHTUOMOTHKAX.

[{ukabl ¢ HECKOJIBKMMHU TreTepoaroMaMu. MMUAA3071 M €ro BaKHEHIIME MPOU3BOIHBIC
(ructuauH, tuctamuH). [IMpUMUIMH W €ro BaKHEHIIME MPOU3BOJHBIC: ITUTO3MH, YpallWI,
tuMuH. [lypuHOBBIE OCHOBaHUS: aJ€HUH, T'yaHWH, MOYeBasi KuciaoTa, KopeuH. [[UTOKMHUHBL.
['pynmna nrepuanna. [Ipou3BoAHBIE THPAHOB: Ol- U Y-TTUPOHBI, COJIM MUPUIIHSI, XPOMOH, (JIaBOH
Y aHTOLIMAHEI.
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Coaeprxanue JieKIHii, 1a00paTOPHBIX pa00T H KOHTPOJIbHbIE MEPONPUATHSA

4.3. Jlekyuu, nadopamopnsie pabomut

Tabauma 4

Nel (Tema 5)

Dopmupye
Ne HazBanue Ne u Ha3BaHuUe JeKIMH, Mble Bun Koua-Bo
n/n pa3aena, TeMbl J1a00paTOPHBIX PadoT Kommeten | 0N TPOJIBHOTO 4acoB
- MepONpHUATHS
1 Paznen 1. O6mas yacTb 6
Tema 1. Jlekus Nel. Teopetuyeckue
Teopernueckre | OCHOBBI OPraHUYECKOM 2
OCHOBBI xuMuH. OU3NKO-XUMHUECKHE
OpraHUYeCcKOn METO/bI UCCIIEAOBAHUS
XUMHH OpPraHUYECKUX COCIMHEHUN
JlaGopartopnast pabota Nel. 1.0
TeopeTnueckne OCHOBBI
OPraHU4ECKON XMMHH OIlK-1.1
OIlK-1.2
Tewma 2. JlaGopartopnast pabota Nel. 3ammra 0.5
[Tpuémsr [Ieperonka cmecu nByx SKCIEPUMEHTAI
METOJIbl pabOThl | KUIKOCTEH. bHOU paboThI
Jlaboparopuas pabota Nel. 3amura 0.5
Xpomarorpadus Kpacurenei AKCIIEPUMEHTAN
Ha crrydore. BHOU PabOTHI
Tema 3. JlaGoparopHas pabota Ne2. 0.5
Opranuueckue Opranuyeckue BeLeCTBa
BEIIeCTBA o6uochepsl
6uocepsl
Tewma 4. JlabopaTtopHnast pabota Ne2. 1,5
®dusuko- DU3UKO-XUMUYECKHUE
XUMUYECKHE METO/IbI UCCIIEAOBAHUS
METO/IbI OpraHUYECKUX COEIMHEHUN
WCCJICIOBAHUS
OpTraHUYECKUX
COEMHEHU I
2 Pazjien 2. YriieBoaopoabl 6
Tema 5. Jlexmums No2. AnkaHbl. OIlK-1.1 2
AJIKaHBI. AukeHbl. ATKUHBI. J[MEHBI. OIIK-1.2
Apenbl. CriocoObI MOTyYEHUS.
XUMUYECKUE CBOWCTBA.
TectoBoe 0.5
KOHTPOJIBHOE
JlaGopaTtopnast pabota Ne3. 3amanue (TK3)
AJKaHBI. Nel (tema 5).
Jomamaee
KOHTpPOJIbHOE3a
nanue(/1K3)
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®opmupye

Ne Ha3Banue Ne 1 HazBaHMe JIeKIMH, Mble T Koi-Bo
KOHTPOJIbHOI'O
n/n pasaeia, TeMbl J1a60paTOPHBIX pagoT KOMIeTeH 4acoB
— MeponpusTHs
Tewma 6. JlaGopaTtopnast pabota Ne3.
3amura
AJIKEHBI. AJIKEHBI.
AKCIIEPUMEHTA
DKcnepuMeHTanbHas padoTa. o 0.5
. BHOW pPabOTHI.
KauecTBeHHbIM
. JIK3 No2 (Tema
(GyHKIIMOHAIBHBINA aHAJIN3 Ha 6)
KPaTHYIO CBSI3b.
Tema 7. JlaGopaTtopnast pabota Ne3. JTK3 Ne3 (rema 1
AJIKVHBL. AJIKUHBIL. 7
Tema 8. JlueHsl. 1
TK3 No2 (Tembl
JlaGopartopnast pabota Ne4. 6-8).Pybexnas
JueHsl. KOHTPOJIbHAS
pabota (TemMbl
5-8). K3 Ne 4
(Tema 8)
Tema 9. Aperl JlaboparopHnas padota Ne 4. TK3 Ne 3 (Tema !
ApeHbl. 9). IK3 Ne5, 6
(Tema 9)

3 Pa3nes 3. ®yHkuunoHa bHbIE NIPOU3BOAHbIE YIJIEBOJIOPO10B 14
Tema 10. Jlexuus Ne3. OIIK-1.1 2
["anorenonpouss | ['ajoreHonpou3BOAHbIE. OIIK-1.2
OJHBIC Cruptbl. ®eHOBI. AMUHBI.

CriocoObI nostyueHus.
XHUMHYECKUE CBOMCTBA.
KuCI10THOCTh M1 OCHOBHOCTS.
JlaGopaTtopnas pa6ota Ne 5. 2
["anoreHonpoun3BoIHbIE
YIJI€BOIOPO/IOB.
Tema 11. JlaGopaTtopnast pabota Ne6.
Couptsl u [IpenenpHbIE OHOATOMHBIE U TK3 Ne 3 (Tembl 2
beHombI MHOT'OaTOMHBIE CITUPTHI. 10, 11). AK3
Kucnotnocts. ®eHOMBI. Ne7.
DKcrepuMeHTanbHas padoTa. 3amura
KauectBennsiii AKCIIEPUMEHTAI
(GyHKIIMOHAIBHBINA aHAJIN3 Ha bHOU paboThI
TUAPOKCHIIBHYIO TPYIIITY.
Tema 12. Jlaboparopnas pabota Ne7. TK3 Ne 4 (Tema
AMUHEI AMMHBI IPEAEIIBHOTO Psa. 12). 3amura 2
OCHOBHOCTH aMHHOB, AKCIIEPUMEHTAIT
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®opmupye

Ne Ha3Banue Ne 1 HazBaHMe JIeKIMH, Mble T Koi-Bo
n/n pasaeia, TeMbl J1a60paTOPHBIX pagoT Kommeren | ol POARHOTO ), on
— MeponpusTHs
3aBHCHUMOCTH OCHOBHOCTH OT bHOI paboTHI.
CTPOCHHUSL. PyGexnas
DkcnepuMeHTallbHas padoTa. KOHTPOJIbHAS
KauectBeHHbIi pabota (TeMsl
(G YHKIIMOHAJIBHBIN aHAIU3 Ha 9-12). AK3 Neg.
aMUHO-TPYIIY.
Tema 13. Jlexums Ned. 2
Okcocoenuaend | OKCOCOEIUHEHUA
s (anpAerusibl U | (aJIbJIETUABI U KETOHBI).
KETOHBI) KapOoHoBBIE KHCTOTHI U UX
MPOU3BOAHBIE. METOIbI
MOJTyYEHUs, XUMUYECKUE
CBOICTBA.
JlaboparopHas pabota Ne§. 2
OxkcocoequHeHus TK3 Ne 5 (Tema
(aypzieruabl U KETOHBI). 13). IKP Ne9.
Tewma 14. JlaGopaTtopnast pabota Ne9.
Kap6oHoBsie KapOoHOBBIC KHCITOTEHI. 2
KI/I(I;)J'IOTBI HpI())I/BBOI[HBIe KapOOHOBBIX TK3 Ne 6 (rema
14). K3 Ne 10,
KHCJIOT. 11
DKcrepuMeHTalbHas padoTa.
KauecTBeHHLIN 3amura
. IKCIIEPUMEHTAI
(GyHKIIMOHATBHBINA aHAIN3 HA hHO# PaBOTHI
KapOOHUJIbHYIO U
KapOOKCHIIbHYIO TPYIIIHI.

4 Pa3znen 4. I'erepodpyHkHOHANBbHBIE COEIMHEHUS 6
Tema 15. Jlexums Ne5. OKCUKHCTOTHI. OIIK-1.1 2
OKCHKHUCTIOTHI. OKCOKUCIIOTHI. OIIK-1.2

CriocoObI nostyueHwus.
XUMUYECKUE CBOWCTBA.
o
oo i 1 T 07 o |2
15, 16).
Tema 16.
OKCOKHUCIIOTBI 2
JlaGopaTtopHnas pabota Nel 1. Py6exnas
Oxkcoxkucnotsl. Kero- KOHTpPOJIbHAs
€HOJIBHASI TAYTOMEPHSL. pabota (TeMbl
13-16)
5 Pa3pnen 5. OnTuueckasi nzomepus 4
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Ne
n/n

Ha3zBanue
pa3jiena, TeMbl

Ne 1 HazBaHMe JIeKIMH,
J1a0opaTOpHbIX padoT

®opmupye
Mble

KOMIIETEeH
10707

Bun
KOHTPOJILHOI0
MeponpusTHs

Koa-Bo
4acoB

Tema 17.
OnrTuueckas
HU30MEpH.

Jlexing Ne6. Ontuueckasa
HU30MEepHS.

JlaboparopHast pabora Nel2.
OnTHyeckas H30MEpPHsI.
AcHUMMeTpUUYECKUN aTOM

yriaepoja.

JIK3 Ne 12.

Pa3zneu 6. [Ipupoanbie coenHeHU

Tema 18.
JInmmmael.

Jlexiug Ne7. JIununel.
Kupsl. lereprentsl. Caxapa.
AMHUHOKHUCIIOTHL. benku.

JlaboparopHuast pabora Nel3.
JInonapl.

Tema 19.
Caxapa.

JlaboparopHas padota Ne 14.
Caxapa. MoHocaxapuabl.

JlaboparopHast pabora Ne 14.
Caxapa. Jlucaxapusl.
ITonucaxapusl
DKkcnepuMeHTaabHas padora.
KauecTBenHble peakuyu Ha
caxapa.

Tema 20.
AMHUHOKHCIIOTBI
U OEJIKU.

JlaGopatopHnas pabora Ne 16.
AmuHokucao0Thl. [lenTuabt.
benku.

DKcnepuMeHTallbHas padoTa.
KauecTBenHble peakuyu Ha
AMHHOKHUCIIOTHI M OEIKH.

OIlK-1.1
OIIK-1.2

JK3 Nel3
(Temsr 17-19).
3amura
HKCIEpPUMEHTAI
BHOU paboThI

TK3 Ne 9 (Tema
20). AK3 Nel4
(Tema 20)
3amura
IKCIIEPUMEHTAI
bHOU pPabOTHI.

Pa3nen 7. I'erepounkiauyeckue

COCIMHECHUA

Tema 21.
[IsaTnuneHurIe
TeTEePOLUKIIBI

Jlexuns Ne8.
I'erepounkimnyeckue
coenuHeHus. [IsaTuunennble
TETEPOLMKIIBI.
ApomatnyHocTh. CBOMCTBA.
IlTectuuneHHbIC
TeTePOLMKIIBI.
ApomarnyHocTs. CBOICTBa.
[Tupunun. Uugon. Ilonsitue o
CTPOEHUH HYKJIEUHOBBIX
KHCJIOT.

JIaGoparophas pabota Nel7.
[TaTnunennbie
reTepOLKINYECKHE
COEJTMHEHMUSI.

OIlK-1.1
OIIK-1.2

TK3 Nel0
(Temsr 21, 22)
JK3 Nels.
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®opmupye
. Bun
Ne Ha3zBanmne Ne 1 Ha3BaHme JeKknmii, Mble Koi-Bo
KOHTPOJILHOTO
n/n pa3szena, TeMbl J1a00paTOpPHBIX padoT KOMIIETeH 4acoB
MepONpUATHS
10707
ApomatnuHocts. CBOICTBA.
Tema 22. Jlaboparopnas pabota Nel7.
Hrorosas
[llectnunenneie | lllecTuunennsie 2
KOHTPOJIbHAS
TETEPOLIMKIIbI reTePOLMKINYECKUE
pabota mo
COEIMHEHUSI.
N pasznenam 6, 7.
ApomarnyHocts. CBOICTBA.
4.4. IlepeyeHb BONPOCOB 1JIsl CAMOCTOATEIHHOT0 M3YYEeHH S JMCIUIIIHHbI
Tabauua 5
®opmup
Nen/ Ne paznena u Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JIS yeMmble
n TeMbl CaMOCTOSITEJILHOT0 U3YYeHHS KoMIIeTe
HIIUH
Pa3nen 1. O6mas yacrpb
1. Tema 1. ATOMHBIE u MOJIEKYJISIPHBIE opOuTay.
Teopernyeckne I'm6pummzamms. MaayktuBHbed 3ddext u s dexr
OCHOBBI 5 conpskeHusi. Teopus TETpasApUYECcKOro  aroma
OpPraHUYECKOM
p yraeponaa (Baut-I'opd u Jle-benb).
XUMUU
2. Tema 2. [Ipuémer u | Onpenenenne  yriepojna,  BOJAOPOJa, asora,
METOBI pabOThI rajjoreHoB. OnpezneneHue MOJISPHON Macchl. BeiBox
SMIUPUYECKON POPMYIIBI.
Tewma 3. OxkcocuHTe3. [TpakTuueckoe HCTIOTb30BaHNE
Opranunueckue PAacTUTENBHEIX ~ CaxapoB, OKHPOB, TEPICHOHMIOB, | OITK-1.1
BelIeCTBa aJIKaJION10B, CTEpOUJIOB B MHAIEBOH | O[TK-1.2
o6uocdepsl IIPOMBIIIJIEHHOCTH, CEJIBCKOM XO3SIMCTBE, MEUIIMHE.
Ilytn HCIIOJIb30BAHHUSA 6uomaccel JKUBBIX
OpPraHU3MOB CyIIX U Mops. MIcKyccTBeHHas numia.
3. Tema 4. ®usuko- [loHsiTE O Tra30KUAKOCTHOM XpomaTorpapuu u
XUMHUYECKHE BBICOKOA()(DEKTUBHOMN JKUIKOCTHON XpoMaTorpaduu.
METOIEI (BOXKX). VneapHOE BpalllCHHE IUIOCKOCTH
UCCIIETOBaHUS MOJIAPU3alUU  IJIOCKOMOJIIPU30BAaHHOTO  CBETA.
OpPraHUYECKUX MeTton XpOMaTO-Macc-ClIEKTPOMETPUHI KaK
COEIMHEHUN OCHOBHOM cmoco® aHanu3a cocTaBa cMecei
OpPraHMYECKUX BEIIECTB.
Pa3nea 2. ¥YrieBonopoast
4 Tema 5. Ankanbl | [lonsitue o xkoHpopManuu. CHHTETHYECKHE MOIOIINE OIK-1.1
CpeNCTBa, MpobaeMa YHUUTOKEHHS UX OTXOJIOB. OILTK 1' )
5 Tema 6. Ankenbl | [1on0XUTENBHBIM W OTPUIATENBHBIA WHAYKTUBHBIN '
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Nen/

Ne paznena u
TeMBbI

HepequL paccMaTpuBa€EMbIX BOIIPOCOB IJIHA
CAaMOCTOATEJIBHOIO H3YyYCHUHA

®opmup
yeMble
KoMIIeTe
HIUH

apdexr. Crepeocnenpuyeckas MOTUMEPH3AIINS.
[lpumeHeHHEe TONMMEPOB B  MPOMBIIUICHHOCTH,
CEJIbCKOM XO3SICTBE U OBITY.

Tema 7. AJIKUHEBL

Texuuueckoe MIPUMEHEHUE areTUJICHOB.
[Ipumenenue anerusiaeHa. MeToabl WIACHTH(PUKAITUN

AJIKMHOB.

Tema 8. JIueHsl

JIMBUHUIIOBBIA YW  HW3OMPEHOBBIM CHUHTETUYECKHE

kayayku. Conosumepsl.

Tema 9. Apensl

ITonsTne o pesonance. Homenknarypa u usomepus
yIJIEBOAOPOAOB  psifa
MOJIMOUKIIMYCCKUX apOMATUUYCCKHUX COCAWMHCHUAX.

oenszosa. Ilonsatue o

Kanneporensl. Meroas! naeHTU(UKAIIUY.

Pa3nen 3. ®yHk1HOHATbHBIE IPOU3BOAHbIE YIJIEBOIOPO/I0B

Tema 10.
I'amorenonponss
OJIHBIE

WuaykTUBHBIN ¢ dexr.
MOJIUTAIOT €HOTIPOU3BOIHBIC

Hu-, Tpu- u
YTJIEBOJOPOIOB.
XuMuyeckue OCOOEHHOCTH TaJIOT€HONPOU3BOIHBIX C
HECKOJBKMMHM  arOMaMM  TajoreHa y  OJHOTO
yIIIepOJHOro aromMa. MeToabl naeHTU(UKanu.

Teduon.

TaJIOr€HOMMPOU3BOAHBIX B CEJIBCKOM XO03sICTBE.

[Inactuku. Cunukonsl.  [Ipumenenue

10

Tema 11. Criuptsl
U (eHOIIBI

JIByXaTOMHBIE CHUPTBI - B3aMMHOE BIIUSHUE JBYX
(GYHKINOHATIBHBIX TpyIIL. I'munepuH, €ero
pacripocTpaHeHue B mnpupoge. Otinyne (GeHosloB OT
3¢upsbI.
HutpodeHnonsl, ux nonydeHue, CBOMCTBa U 3HAYCHHE.

CIIUPTOB. ITpocTeie u CJIO’KHBIE

HI/IKpI/IHOBafl KHCJIOTA. ILBYXEITOMHI)IC N TPCXAaTOMHBIC
(deHONBl: TMHPOKATEXUH, PE3OPLHH, TMIPOXUHOH; HX
CTpOEHUE, CBOMCTBA U

3HA4YCHHC. CHI/IpTLI

ApOMAaTHYICCKOI'O pssaa.

OIIK-1.1
OIIK-1.2

11

Tema 12. AMUHEI

YeTBepTUUHBIE aMMOHUEBBIE OCHOBaHUA. /[MaMuUHBIL
AMMHOCTIMPTBI: 3TaHOJIAMHMH, XOJHWH; HMX CTPOEHHUE,
MpUpPOJE.
Xnopxomuaxjopua. CHHTETHYECKUE TMOJUAMUIHBIE

HaXO0XJICHUC B AI_[eTI/IJ'IXOJ'H/IH.

BOJIOKHA: HEMJIOH, KAlpPOH.

12

Tema 13.
OkcocoeTMHCHUS
(anmpaeruanl u
KETOHBI)

CX0zcTBO M pa3ianyuue anbIerui0B U KETOHOB.
®opmanun. [Tapagopm. YKCycHBIN anbaerua. AIETOH.
HenpenenbHble allbAeTU/bl: aKpOJIEUH, LIUTPAIIb
(HaxoX/IeHUe B MIPUPOJIE U 3HAUYEHUE). ALIeTOEHOH U
06eH30(heHOH KaK MpUMep KETOHOB apOMAaTHYECKOTO
psana. Butamunsl rpynnel K. [TonsiTie 0 XuHOHAX.

OIlK-1.1
OIIK-1.2
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Nen/

Ne paznena u
TeMBbI

HepequL paccMaTpuBa€EMbIX BOIIPOCOB IJIHA
CAaMOCTOATEJIBHOIO H3YyYCHUHA

®opmup
yeMble
KoMIIeTe
HIUH

13

Tema 14.
KapGoHnogsie
KHCIIOTHI

VYkcycHas kucnora. [TaabMUTHHOBAS U CTEapPUHOBAS
KUCIOTHL. Anietamun. [lonmakpuinamu, moryuaeHue,
CBOICTBA U MPUMECHEHHE B CEIbCKOM XO3SIICTBE.
TepedraneBas KUCIOTa M CHHTETUYECKOE BOJIOKHO Ha
e€ ocHOBe (1aBcaH). Jlpyrue CHHTETUYECKHE BOJIOKHA:
KaIlpoH, HAMIOH. AKPUJIOBAasi KMCIIOTa, e 3(HpHI,
HUTpWI. MeTtakpuiioBas kucioTa. [lnactmaccel Ha UX
ocHOBe (oprcTekiio). dymapoBasi 1 MaJleHHOBAs
KHCJIOTHI. Pa3inyne CBOWCTB reOMETPUYCCKIX
nzomepoB. OnenHoBasi, IMHOJIEBAS U JIMHOJICHOBAs
KHCJIOTHI.

Pasnen 4.I'erepopyHKUMOHAILHBIE COCAUHECHUS

14

Tema 15.
OKCHUKHCIOTHEI

SI610uHAas ¥ BUHHAA KUCIIOTHL. JIMMOHHAS KUCIIOTA.
[TonyyeHnue 3 NpupoIHbIX UCTOYHUKOB. CBOWCTBA U
npuMeHeHue. ['ajuioBast KUCI0Ta U TAHUH.

15

Tema 16.
OKCOKHUCIIOTEI

Kounencanus Kngaiizena. KetToHHOE U KUCIIOTHOE
pacIierIeHHe.

OIIK-1.1
OIIK-1.2

Paznen 5. OnTuyeckas usomepust

16

Temal?.
Onrnueckas
n30Mepus

VY aenpHOE BpalieHue, noasipuMeTpsl. Tpeo- u
sputpodopmbl. CriocoOb! pa3aeneHus palemMaToB.
YacTuuHbIN ¥ aOCONTIOTHBIM aCUMMETPUYECKHA
cuHTe3. OnTuyeckast akTUBHOCTB 0€3
aCUMMETPUYECKOro aroma yriepoa. [lonsarue o
JUHAMHUYECKON CTEPEOXHUMUHU.

OIIK-1.1
OIIK-1.2

Paznen 6. [Ipupoanblie coeMHeHUA

17

Tema 18.
JIunn el

[Iporopkanue KupoB, MOTUMEPHU3ALIUAS MACEIT.
TexHunueckas nepepaboTKa U UCIOIb30BaHUE.
OU3NKO-XUMUYECKOE 00BICHEHNE MOIOIIETO ACHCTBHS
MbLIa. MIckyccTBEHHBIE MOIOIITUE CPEACTBa, TpodieMa
YHHUTOKEHHUS UX 0TX0A0B. Bocku, onuda,

cukkaTtuBbl. DochaTuapl, TEMUTUHBI, KehaTuHbL.
buonornueckoe 3HaueHUE: POJIb CIOKHBIX JIUTIH]IOB B
(GhopMHUPOBaHUH KJIETOYHBIX MEMOpaH.

OIIK-1.1
OIIK-1.2

18

Tema 19. Caxapa

R,S-HomeHKknaTypa. AHOMepHI. O0mIHe CrIoco0BI
MOJTy4EeHUsI MOHOCAXapUA0B U3 MHOT0aTOMHBIX
CIHMPTOB, OKCHAJIBJIETU/IOB, OKCUKETOHOB U
noaucaxapuaoB. [ nko3uasl. OHOBBIE U CaXapHbIe
KUCJIOTHL. DnuMepu3anus. AcCKopOuHOBas
kucioTa.Jlekctpunsl. PacnpocTpanenue B mpupojie u
3HaueHue. MIHynnH: cocTaB, THAPOIN3 U 3HAYCHHE.
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Nen/

Ne paznena u
TeMBbI

HepequL paccMaTpuBa€EMbIX BOIIPOCOB IJIHA
CAaMOCTOATEJIBHOIO H3YyYCHUHA

®opmup
yeMble
KoMIIeTe
HIUH

IlonsTue o TEMHULCIIII0JI03aX U IICKTHHOBBIX BEIICCT-
Bax.

19

Tema 20.
AMUHOKHUCIIOTBI
U OeNKu

OTtaenpHbIe IPEACTAaBUTENN: INIMLINH, AJIAaHUH, BaJIUH,
JEHIUH, U30J1€ULIMH, CEPUH, TPEOHHH.
[IpencraBuTenu TMaMUHOMOHOKAPOOHOBBIX KHCIIOT:
apruHuH (OPHUTHH) U JIM3UH, UX CBOICTBA.
JukapOoHOBBIE aMHUHOKHCIIOTHI. AclaparnHoBasi U
IIIyTAMUHOBAsl KUCJIOTHI M X aMU/JIbI (aclaparu,
TIIyTaMHUH). ApOMaTHYeCKHE aMUHOKHUCIIOTBI:
dbeHnnananuH, THPO3UH. [ 'eTeporuKiInyecKue
AMHHOKUCIJIOTHI: TIPOJIMH, OKCUITPOJIMH, TPUITO(aH,
ructuuH. CUHTE3 O0€IKOB Ha TBEPABIX HOCUTEIAX
(Mepudwunba). MaHOroodpasue 6eIKOB U BX POJIb B
npupoge. dusnyeckre 1 XMuMHUYECKHUE CBONCTBA
6enkoB. OcaxxJeHne, N30 JIeKTpUYECcKas TOUKa.
KucnotHslil u hepMeHTaTUBHBIN THAPOIIU3.
Knaccudukanus 6enkos. [Ipobiema uckyccTBeHHON
MUIIH.

Paznmen 7. I'ereponinkinyeckue coeJMHEHUS

20

Tema2l.
IIsaTnunenyeie
reTEPOLUKIIbI

[Tuppon kak CTpyKTypHasi €JMHHLIA TOPPUPUHOB.
Wupon. PeakironHast ciocoOHOCTh B-IOJI0XKEHHUS.
Tpuntodan 1 npoayKTH €ro MeTadoau3Mma:
TPUIITAMHH, HHIOJIMITYKCYCHAsI KHCIOTa
(rerepoaykcut). CepoTOHUH, €ro OMOJIOTHYECKOE
3Hauenue. [Icuxorensr: JIC]I, ncumomnu.

OIIK-1.1
OIIK-1.2

21

Tema 22.
[lIecTnuneHurie
reTEPOLUKIIbI

[TaccuBHOCTH MUPUAMHA B PEAKLIUSX
anekTpoduiIbHOrO 3aMertenus. L{ukiel ¢
HECKOJIBKUMU rerepoatomaMu. LIUTOKMHUHBI.
I'pynna nrepuanna. [Ipon3BoaHbIE TUPAHOB: O- U
Y-TIMPOHBI, COJIA TUPHUIIHSI, XPOMOH, (DJTABOH U
aHTouuaHsbl. [[MpUMUIVH 1 €ro BaKHEUIIe
MPOU3BOAHBIE: IUTO3HUH, Ypauuil, TUMUH. [Typu-
HOBBIE OCHOBAHUS: a/ICHUH, I'yaHHH,
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5. O6pa3oBaTesbHbIEC TEXHOJIOTHH

Tabuia 6

IlpyMeHeHNe AKTUBHBIX U MHTEPAKTHUBHBIX 00Pa30BaTeIbHbIX TEXHOJIOT Uil
HaumenoBanue
e HCNO0JIb3yeMbIX AKTHUBHBIX U
/' Tema u popma 3ansATHS HHTEPAKTUBHBIX
0o0pa3oBaTeIbHBIX TEXHOJIOTH A
(pop™m o0yuenus)
1. | Apennl JIP PaboTa B MasbIx rpynmax
2. | OnTtrueckas uzomMepus JIP Pabora B ManbIx rpynmax
3. | Caxapa. MoHocaxapusl, JIP PaboTa B ManbIx rpymnmax
Jicaxapy/ibl, OJIUcaxapubl.
4. | Amunokucnotsl. [lentuasl. bemku. JIP PaboTa B ManbIx rpynmax
5. | IlaTu- n mectuwieHHbIe JIP PaGora B ManbIx rpynmnax
reTePOLMKINYECKHUE COSTUHEHHUSI.
ApomarnyHocts. CBOICTBa.

6. TeKyIllHﬁ KOHTPOJIb YCIIEBAEMOCTHU U MPOMEKYTOYHAA aTTECTAlUs 110 UTOraM OCBOCHUSA

6.1. TunoBble TEeCTOBBIE U AOMAIIHUEC KOHTPOJIbHBIEC 3a1aHUS, pyﬁemm)le KOHTPOJIBHBIE

JUCIUIINHDI

paﬁoTbl, BOIIPOCHI JISl 3AIIUTHI 9KCICPUMEHTAJTBbHBIX paﬁoT

TecToBBIE KOHTPOJIbHBIC, PCIIACMbIC HA 3AHATHUAX

Pa3zpgean 2. Tema 5.

1. Ha3Batb coenunenue no nomenkinarype MIOITAK:

CH;
CHy-C-CH,—CH—CHj
CH, CH,
a) 2,2,4-TpuMeTUITICHTaH 0) 2,4,4-TpUMeTHIITIEHTaH

B) M3onponui-mpem-oyrunmeran 1) 1,1,1,3,3-nenramernnnponan

2. Kakoii aTom yriepoja jgerye BCero XJopupyeTcsi B COeIMHEHNUN?

@ @ ®
CHy=CH,—CH—CH,~CH,
(4)CH,4
a)l 0) 2 B) 3 r)4

3. Kakoe coennHenne momy4yuTcst mpu peakiuu Bropia u3 6pomucroro stumna?
a) Oyran 0) sTUneH B) OyTeH T) MpomnaH

4. KakoBa npupojia cBsi3u a3ot [ kuciaopoa B CH3NO,?
a) MOHHAs 0) KOBaJIeHTHAs HEMOJIApHAs
B) KOBQJICHTHAs MOJSpHAs ') CEMUMOJIIpHAs

5. Yka3atp paaukan "u3o0yTun':
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Pasznea 2. Temel 6-8.
IT1l1-2

1. Kakoe Ha3BaHMe COOTBETCTBYET JAaHHOMY YIJIEBOAOPOIY?

CH3
(|ZH CH,
CH,
a) 5-MeTun-3-3TUITEKCCH-2 0) 5,5-muMeTHII-3-3TUIIIeHTEH-2

B) 1,1-muMeTmin-3-3TUIIIEeHTeH-3 ) 2-MeTHI-4-3TUIreKceH-4
2. CKOJIbKO U30MEPOB UMEET NMEHTUH?

a)l 0) 2 B) 3 r)4
3. KakoBa 371ekTpoHHas Ipupo/ia ABOMHBIX CBsA3el B OyTaaueHe?

a)[ull 6) Jull B) [Ju [ r) DO0000u O

a) CH,—CH—CHj, 6) H3C—CH,—COOH
o)

_O r) CHy~CH—CHj
B) CH;=CH—CZ Lo

H OH OH
4. Yro nonyuutcs npu okucineHun npornuineHa KMnO, B HeliTpanbHOI
cpene?

5. Yo nmomy4uTcs npu JeHCTBUY alleTUIeHA Ha YKCYCHBIN albaerus’?

a) H,C=CH—C-CH, 0) HCEC—(IZH—CH3
I
O OH 0

Pa3zgen 2. Tema 9.
ITH1-3

1. Ykaxute ¢popmyiy aneropeHoHa.

C CH, O- C CH, O-CHj
a) ©/ 6)©/ B) @EC CH F ©/

2. YKaxuTe rpylnnupoBKy, OTHOCSINYIOCS K OpUEHTaHTaM 1-ro poaa.

a) -NO, 6)-Cl B)-COOCH; r)-NO
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3. YkaxuTe apoMaTHYECKOE COCIMHEHHE.

CH, CH
H 3
cH, CH,
CH,3
H CHyq
4. YkaxuTe ciiydaid coriaCOBaHHOW OpUEHTAIIUH.
CH,
OH OH OH Cl
Ne it X
HO, S Cl

SO,H

5. VkaxuTe (popMyIy IpoayKTa oKucieHns Tomyona (KMnQg, HY).

COOH CHj CH,COOH
Neaatie uiti< I o
COOH

Paznen 3. Temnr 10, 11

I11v-4

1. Ykaxute Gpopmyay BTOPUYHOTO CIIUPTA.

CH,
a) OH 6) OH B) r) CH,-OH

2. Ykaxute popMyiy BELIECTBA, B KOTOPOE U30MEPUBYETCS COEAMHEHNE

HyC-C=CH-OH == ?

CH; o CHLCHs
HoC-CH- Cl, HeC-C— ,CHZ HsC-C-CH,-CH;  H,C=C-CH, OH
a) 6) O B) O F) CH3

3. Vkaxute GpopMyy MpoAyKTa, MOTYyYaroIerocs Ipu BHYTPUMOJIEKYIISPHOM

JieTuipaTaluu gmop-oyTraHona.
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a) CH3-CH,-CH=CH, 6) H3C-CH-CH,
CH,
B) H2CI:_CI:H2 F) H3C'CH:CH'CH3

4. Ykaxute GopMyy BEIIECTBA, KOTOpOe OyaeT OpOHUPOBATKLCS Jierde

BCCrIO.

QO 0, A, QL
CH, OH Cl

5. Vkaxute Gpopmyny (eHosnsTa HaTpHUSL.
a) CsHsONa 0) C,HsONa
B) Na;CO3 r) CH3COONa

Pasznen 3. Tema 12.
I1V-6

1. Kakoe COCIUMHCHHUC ABJIACTCA XJTIOPUCTBIM TeTpaMeTI/IJ'IaMMOHI/IeM?

a) [CH,;NH CT  6) [(CH),NH,jCT  B) [(CH)N[CT 1) [(CH,),NH] CI

2. B Kakux ycJIOBUSX MPOTEKAET peaKLys NPEIEIbHBIX YIIEBOIOPOAOB C
xJjopom?
a) 0e3 karaiauzaTopa 0) mpu HarpeBaHUU
B) B IIPUCYTCTBUU HATPHUSI T') Ha CBETY
3. Kakoe u3 coelnHEeHU! MOJTYYUTCs TP BOCCTAaHOBIIEHUN

CH3CH,CH,CH,CN ?

.0
a) CH3CH2CH2CHQC\NH2

.0
6) CHzCH3CH;CH,CL r) ( CHyCH5CH5CH, ),NH

5)CH, CH5CH,CH,CH,NH,

4. Kakas peakiusi HaIicaHa HEBEPHO?
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a) CHy-1 + NHj CHy-NH, + HI
) CHz-1 + HCI CH,-Cl  + HI
r) CHy-l + KCEN—> CH5;-CN + KI

5. Kakoit uaTepBas 3HaueHui pH COOTBETCTBYET BOJHBIM PacTBOpaM aju-(haTHIecKuX

aMHHOB?
a)pH=9-10 6)pH=6-7 B)pH=3-4 1)pH=1-2
Pazpgen 3. Tema 13.
I1VI-7
2) CHiCH,CZO + CHyCH,CZ0 —= CH{CH,CH-CH-CZ3
o 5 OH CHy
6) CHyCH,CZP + CHyCH,CZ[ —> CHyCH,CHCH,CH,CZ})
OH
=0 =0 -
OHO
r) CHiCH,CZH + CHyCH,CZY —= CH,CH,CH=CCZ]
CH,

1. Vkaxure, Kakast U3 NPUBEIEHHBIX CXeM M300paxaeT mpolecc
aJIbJI0JIBHON KOHJIEHCAIIUH IIPOIIMOHOBOTO aJIbJIETHIA.
2. Kaxoe 13 npuBeAEHHBIX BELIECTB 00pa3yeTcs Npu OpOMUPOBAHUU

MACJISTHOTO ajpaeruaa?

a) Br CH,CH,CH,CZ 6) CHyCH, CH-CZ
Br
B) CH4CH,CH,CHBr , r) BrCH,CHCH,CZ
Br

3. Ilpu rugpaTanym Kakoro ajlkuHa o0Opa3yeTcs yKCYCHBIN ambaerua’?

a) CH3C=CCH46) CH3C=CH B) CH=CHr) CH3C=CC,Hs

4. C xakuM U3 MpHUBEIEHHBIX BEUIECTB aMMUAYHBINA PAaCTBOP OKCHJA cepedpa BCTYIaeT B

OKHCITUTETHFHO-BOCCTAHOBUTEILHYIO PEaKIInIo "cepedpssHoro 3epkana'?

CH _
C=0 ) CHj :CH) 27

=0
a) CHCZ 6) CH,CH,OH
) CH; ) CRzLHY B)CH3

~OCH,



5. Kakoe u3 npuBeIEHHBIX BEIIECTB HE PearupyeT ¢ KETOHAMU?

a) C¢HsNHNH, 0) dbykcuHCEpHHUCTAs! KUCIOTA
B) NH,OH r) HCN

Pa3gen 3. Tema 14.
I1VII-8

1. Kak Ha3pIBaeTCsa coeTUHEHUE

Cl,CH CHCH,CH,COOH ?
CH,
a) 2-metui-1,1-quxop-5-neHTaHoBas KUCI0Ta
0) 4-MeTui-5,5-1uXI0pOyTaHOBasI KMCIIOTA
B) 3-meTmi-4,4-nuxnopOyTaHoBasi KUCIOTa
T) 4-MeTHI-5,5-TUXI0pIIEHTaHOBAsT KMCIIOTa
2. Ilpu OKHCIeHUN KaKOTO KETOHA 00pa3yeTcst CMECh TOJIBKO
YKCYCHOH M MPONMOHOBON KUCIOT?
CHyCCHy  CHiCH,CCH,CHy  CH3C CH,CHy  CHy CCH,CH,CHy
a) O 0) o) B) O r O

3. Kakoe coequHeHe MOoIy4YuTcs PU CyXOi MeperoHke yKCyCHOKHUCIOT0 aMMOHHUS?
a) CH3CN 6) (CH3CO)ZO B) CH3CONH2F) CH3COOH

4. Yro nonyuutcs npu aevicreun HBr ua CH,=CH-COOC;H5?

a) CH,Br CH, COOC,H 6) CH:CHBr COOC,Hs
B) H,C=CBr COOC,H; r) H,C=CH-CZ5.
5. VI3 kaKkoil KMCIIOTHI HeJIb3sl ITOJIYYUTh BHYTPEHHUIN aHTUAPUL?
) @COOH 5) H-C-COOH
a
COOH HOOC-C-H
H-C-COOH
8) HOOC CH, CH,COOH 5 B
H-C-COOH

Paznen 4. Temnr 15, 16. Pazgen 5. Tema 17.
ITVIII-9

1. Kakoe coenmHeHME ABISETCI OKCUKHUCIOTOM?



a) CH,CH(OH) COOH 6) CH,(OH)-CH,HO
B) CH3-C-CHg r) CHOH
0

2. Yto noay4uTcs B pe3ysibTaTe peaKkluu:

H,SO, (pa3baBienHas)
CH,CH(OH) COOH ——— - ?
a) CH;3 CH:0OH 6) CH3-CH—C=0
B)CH3-C-CH, r) CH;CHO + HCOOH
O
3. Kakas ¢popmyna cOOTBETCTBYET JIMMOHHON KHUCIOTE?
a) HOOC -CH,-COOH 6) HOOC -CH(OH) -CH,-COOH
B) HOOC—CHZ—/C;CHZ-COOH r) HOOC-CHZ-CFH—COOH
HO COOH COOH

4. Kakoe coenHEeHUE UMEET aCUMMETPUUYECKUI aToM yriepoja’?
a) CH;OH 6) HOOC-CH(OH)-CH,-COOH
B) HOOC-CH(OH)-COOH 1) CH3-CH,-CH,-CH3
5. Kakoe coeauHenue oopa3yercs Ipu rUApoIn3e []-XI0pIpOonuOHOBON KUCIOTHI?
a) CH3-CH(OH)-COOH 0) CH3-CH(OH)-CHO
B) CH,(OH)-COOH r) CH3-CH,-COOH

Pazgen 6. Tema 20.

I11X-6
a) CH3CH COOH 6)CH, CH,-COOH
NH, NH,
B) CH,CH,CH,COOH r)CH,CH,CH-COOH
NH, NH, CH,

1. Vxaxure Gpopmyiny []-aMHUHOKHCIOTHI.

2. Kakoe coennHeHne oOpa3yeTcsi Mpu HarpeBaHuu [ |-aMUHOMACIISTHOM KUCIOTHI?

a) CH-CH, 6)H,C=CHCH,COOH 8) CH,-CH, r)CH;CH=CHCOOH

— = 29
HC.\y-C=0 HyCu iy C=0



3. Ha kakoe coeinHEHHE Ha/I0 MOACHCTBOBATH AMMUAKOM, YTOOBI ITOJYYUTh O-aJIaHUH?

2) CH,CH,COOH  6)CH;CHLCOOH  B)CHyCHCOOH 1) CHCH,COOH
Br Cl NO,

4. Yro obpasyercs npu B3aumoaeiictun HCI ¢ a-ananusom?

a) CH3CH COOH 6)CH;CH-CZ9,
cl NH,
Cl

8) CH;C COOH f%?%$5658ﬂc?
NH, NH,

5. B cocTaB KakuX MPUPOIHBIX MMPOTYKTOB BXOASIT aMUHOKHUCIIOTHI?
a) HyKJICMHOBBIE KUCJIOTBI 0) Oenku

B) aJIKaJIOMJIbI T') YTJIEBOIbI

Paznen 7. Temur 21, 22.

IT X-10

1. Kakas u3 npuBeA€HHBIX (GOpMYJ OTBEYAET MUPPOITY?

H H

2. Kakoe 13 npuBeI¢HHBIX BellecTB aeicTBreM HyS npu BeIcOKO#

TeMIIepaType MOXHO MPEeBPaTUTh B THO(EH?

X
| o)l | | |
@[::[;] )INP'd m[N] ol
I H H

3. Kakas u3 npuBei€HHBIX (pOpMYIT OTBEUAET LIUTO3UHY?

NH2

af N o) N TN o
ko (Nj oy L
H H H
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4. Kakoe 13 BellleCTB HAMMeHee YCTONYNBO K AEHCTBHUIO KUCIIOT?

a)Qﬁ' 6)@ ml ]

5. Kakoii retreponiuki BXOJAUT B COCTaB BUTaMuHa PP?

H

a) muppoa  0) MUpUAWH  B) HTUPUMHUIUH T') IypyH

BO”pOC‘bl K 3auiume 3Kcnepumenmaﬂbnb1xpa60m

Bonpocsl k 3ammTe 3KcNIepUMeHTAILHON padoThl «Ileperonka cMecu IBYX KHUAKOCTEN».

Tema 2
1. B kakux ciaydasx UCHOIB3YIOT MEPEroHKy?

2. Yro Ha3bIBAIOT TEMIIEPATYpOH KuieHus xujkocti? Kak oHa 3aBUCHUT OT JaBieHUs?

3. Korna ucnomnp3yro ¢ppakimoHHYIO IEPEroHKy?
4. B xakux ciyyasix NpUMEHSIOT IEPErOHKY B Bakyyme?
5. Uto Takoe a3eoTpoIiHas CMeCh?

Bomnpocel K 3amuTe 3KcnepuMeHTAIBHON padoThl «XpoMarorpadgusi KpacurTesiei Ha

cuiydgoiae». Tema 2

1. aiite ompeseneHue MOHATHSM TTOJIBIKHAS ¥ HETIOABIKHAS (Das3a B

xpomatorpadum.

2. Kakoil BenmmuumHOH XapaKTCPU3YCTCA IOJIOKCHUC KOMIIOHCHTOB pa3ﬂen51eM01?I CMCCHU B

pacnpenenurenbHol Xxpomarorpapun?
3. Ot kakux (GakTOpOB 3aBUCHUT BelNU4IHHA Rf?

4. Yto HEOOXOIMMO YUYUTHIBATh IPU BHIOOPE aIcOPOCHTA U PACTBOPUTEIIS JTsS

xpomarorpadun?
5. Yem orinuaetcs abcopOuust ot aacopOuun?

Bonpocs! k 3amuTe 3kcnepuMeHTaNbHON padoTsl «KauecTBeHHbINH
(pyHKIMOHAJIBLHBIN aHAJIHN3 HA KPATHYIO CBsA3b». Tema 6

1. Hanumure YpaBHCHUEC PCAKIINU, KOTOpast MPUMCHACTCA AJIA ONIPCACIICHUA MECTA ITOJIOKCHUA

JIBOMHOM CBSI3H.

2. IIpennoxxute npuMepsl ypaBHEHUH peaklUid, IPOTEKAIOLINX 10 NTpaBuily MapKOBHUKOBA.

3. B kakux ciayyasx uCHoJsib3yroT npasuiio 3aitnesa? [Ipusennre npumepsl.
4. ITouemy 171 aKeHOB 0oJiee XapaKTepHbl PEAKIUUAIEKTPOPMIBHOTO IPUCOSTUHEHUS?
Bomnpocsl K 3ammTe 3KCNIEPUMEHTAIBHON J1a00paTOPHOI PadoTHI

«Ka4yecTBeHHBIH QyHKIIMOHATBHBINA aHAJIN3 HA THAPOKCHIbHYIO rpynmy». Tema 11

1. Hannmure npumepsl peakiiuii MEKMOJIEKYJSIPHOW U BHYTPUMOJIEKYJIIPHOM NETUAPATALIAH.

2. Kak BmI AYMacCTeC, MOYCMY HCIIb3Ad Pa3ACIUTb MCTAHOJ W 3TAaHOJ C IMOMOIIbBIO HpOCTOﬁ

MIEPETOHKU?

3. OOwsacuure, nouemy y stanHona (CoHegO) Gonee Bbicokas Temmeparypa KUNEHHs, YeM Yy

nuMetuioBoro 3¢upa (Co.HgO).
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4. Kakoe BIMsIHME Ha KHUCIOTHOCTb MHOTOATOMHBIX CIIUPTOB OKa3bIBA€T BHYTPUMOJEKYJISpHas
BOJIOpPOJHAs CBSI3b?

Bonpocs k 3amuTe 3KcNIepUMeHTANbHOI padoThl Ne 5
«KayecTBeHHBIH (PYHKIMOHAJbHbBIN aHAJIU3 HA aMUHOTpynmy». Tema 12

1. OObsicHUTE pa3IUYUe B OCHOBHBIX CBOMCTBAX alu(aTUYECKUX U apOMaTHUECKUX aMHHOB.

2. Byner nu BIusATh BBEACHUE AOMOIHUTEIBHOW HUTPOTPYIIIBI B #-HUTPOAHUIMH HA OCHOBHOCTh
aMHUHO-TPYMIIbI?

3. IIpemnoxuTe CrocoObl, C MOMOIIBIO KOTOPBIX MOKHO OTJIHYUTH CIICAYIOIINE BEIIECTBA IPYT
OT Jpyra: aHWINH, METUIAMUH, JUMETUIAMUH U TPUMETUIIAMUH.

Bomnpocsl k 3ammTe 3KCNIEPUMEHTAILHOI PadoThI
«KavecTBeHHBI (PyHKIIMOHAJIBHBINA AHAJIN3 HA KAPOOHWIBHYI0 M KAPOOKCHIBHYIO
rpynnsi». Tema 14
1. Hanumure ypaBHEHUE peakluy NeHTaHanoHa-2,4 ¢ 1 u 2 Monsamu GpeHuIruapasuHa.
2. OOBsicCHUTE, TIOYEMY CaMbIM aKTHBHBIM B KapOOHWJIBHBIX COCAMHECHHSX SIBIISIETCS (L-aTOM
BojIopojia. Hamuimure ypaBHeHHE peakIiy MPOoMaHais ¢ GpoMOM.
3. [IpemyioxuTe peakiuio, KOTOpast JIETKO MO3BOJISET OTIUYUTH AJIbJIETH] OT KETOHA.
4. OObscHUTEe, MOYEeMy IPU HAHECEHMH HAa HMHIUKATOPHYIO Oymary pacTBopa OeH30iHOM
KHCJIOTHI OKpacKa MHAUKATOpA MPAKTUYECKU HE MEHSIETCSI.
5. OObsicHUTE, YeM OTIWYaeTCsd MYpaBbUHAS KHCIOTa OT OCTAJbHBIX KapOOHOBBIX KHCIIOT;
MOATBEPIUTE YPABHECHUSIMU PEAKIIUM.
6. O0bsICHHUTE, KaK BIUSET JAJUHA YIJIEPOIHOTO CKeJIeTa KapOOHOBOW KUCIIOTHI HA €€ KHUCIOTHBIE
CBOICTBA.
7. O06bacHUTE, TOYEMY CaMbIM aKTUBHBIM B KAPOOHOBBIX KHCIIOTaX SBJISETCS 0-aTOM BOAOPO/A.

Bomnpocsl k 3ammTe 3KCNIePUMEHTAIBLHON padoThl «KayecTBeHHbIE peaKMU HA
caxapa». Tema 19

1. Byner nu pubo3a gaBaTh peakiuo cepedpsiHoro 3epkana? OTBeT 000CHYHTE.

2. Hanmummre TayromepHbie GOpPMBI AT alIbIOTIEHTO3HI.

3. IlpuBenute mnpuUMepbl BOCCTAHABIMBAIOUIMX W HEBOCCTAHABIMBAIOUIMX AMCAXaPUJIOB.
[Tokaxkute pa3nuuus B UX CTPOCHUU U XUMUYECKUX CBOMCTBAX.

Bonpocsl K 3a1uTe 3KCNIEPUMEHTATbHON PadoThl
«Ka4yecTBeHHbIEe peaKIMU HA aMUHOKHMCJIOTHI M Oesku». Tema 20

1. TlpuBenute mnpuMepbl peakUuid, KOTOpbIE MOATBEPKAAIOT aM(OTepHbIE CBOICTBa
aMUHOKHCIIOT.

2. [IpuBeauTte ypaBHEHUS PEaKIHii, MPOTEKAIOMINX IPU HATPEBAHUH O-, - ¥ Y- aMUHOKHCIIOT.

3. OOBsicHUTE, YTO TaKOE MENTUABI U MENTHIHAS CBA3b.

4. TlpuBenuTe mMpUMEpHI CEpacoAEpKAIUX aMHUHOKHCIOT. KakoBa mx posb B 0o0Opa3oBaHuU
6enKoB?

Jomawnue konmponvnsie 3a0anusn (/[K3)
Pa3zgea 2. Tema 5.

I 1-2
1. Kakoe u3 NpuBEIEHHBIX HU)KE Ha3BaHUM JUIsl COEINHEHUS
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(CH3)3C-CH(CH3)-CH(CH3), otBeuaer mpasuiaam MIOITAK ?
a) METHJI-U30-TIPONTMIT-mpem-0yTuIMeTan
0) 2,3,4,4-TreTpameTHIITIICHTaH
B) 2,2,3,4-TeTpaMeTHIINICHTaH
r) 2,2-1uMeTI-3-130-IPOMHIOYTaH

2. Kakoii U3 MpuBEICHHBIX HIDKE (AaKTOPOB CIIOCOOCTBYET MPOTEKAHHUIO PAJUKATIBHBIX
poieccoB?

a) MOJIAPHBIA PaCTBOPUTEID
0) oXJIaKIeHNE
B) IPUCYTCTBHE KUCIOTHOI'O KaTaau3aTopa

r) ooimydyenue Y D-cBeTom

3. BoccraHoBieHHE TaJOUJHOTO AJKWIA HOJUCTBIM BOJOPOAOM MPUBOAUT K
YTJIEBOJOPOAY, KOTOPBIM TaKXe IMOJYy4yaeTCs MPH IIEJIOYHOM IUIABJICHUM HATPUEBOU COJIU

BaﬂepHaHOBOﬁ kucaotel. Ecaun HCXO,I[HHﬁ l"aJ'IOI/I,Z[HHﬁ AJIKWJI MMOABEPTHYTh PCAKIIUU B}Opua,

TO obpasyercs CUMMETPUYHO HOCTPOEHHBIN
U30Mep OKTaHa ¢ 4yeTbIpbMs NepBUYHbIMU aToMamu C. Kak Ha3bIBaeTcs ajakuil, ¢ KOTOPBIM

TaJIOTEH CBSI3aH B HCXOTHOM BEIIECTBE:
a) H-OyTHII 0) emop-OyTHn
B) mpem-0yTui T) u30-0yTU
4. Ilpu nelicTBUU HATPUsS HA CMECh OPOMUCTOTO N300yTHIIa U OPOMHCTOrO 8mop-OyTiiia
o0Opasyercsi cMeCh TpeX OpraHNYecKuX coequHeHnid. Kakoe u3 4eThipex HIKe Ha3BaHHBIX
BCIIICCTB He SIBJSAETCS TIPOAYKTOM peaKiuu?
a) 2,5-TMMeTHIITeKCaH 0) 3,4-TuMeTHUITeKCaH
B) 2,3-TMMETHIITeKCaH r) 2,4-TUMETHUITeKCaH
5. Kakast o6acTh NOIJIOMIEHNs XapakTepHa JUis 1eopMallnoOHHbIX Kojiebanuii cBsa3u C-H
CHj-rpynn B UK cniekrpax?
a) 1380 cm™  6) 1460 cm™  B) 2900 em™ 1) 1700 em™t

Pa3pean 2. Tema 6.

1 11-08
1. HazoBute no Homenknarype UIOITAK coennnenue:
a) 2-3TUNOyTeH-2 0) 3-MeTuIIeHTeH-2
: 1 op - c L O

B) 3-METHIIIIEHTEeH-3 Cl:H CIEP 1,2-numeTnin-1-3Tuin3TusieH
2- 3
2. CymiectByeT 13 m3omepHbIX TekceHOB (CgH12), HE cumTast yuc-
MPAaHCc-U30MepPOB. YKaXKUTE, CKOJIBKO U3 HUX MOTYT MPOSBISATh HUC-TPAHC-U30MEPHIO:

a) 4 6)3 B)S r)6
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3. ITo xakoil peakiuy MOYKHO U3 MPOIUJIEHA ITOIYYUTh U30IIPOIUIIOBBIN CIUPT?

KMr:O4 2)
H
CH,- CH=CH, — HBr KZOH
B — ~> B
H,O, H,O
Br, r _KOH r
H,O

4. VI3 ankeHaA mocie cleyoulel cepuu NpeBpalieHnii MoIy4eH TOJIbKO YKCYCHBIH

anmpreruy (CH3CHO). Vkaxure ncXoaHplid akeHA.

HBr NaOH O H,O
A b B—2—T 2 CH,CHO
CIIUPT
a) IeHTeH-2 0) rekcen-3
B) OyTeH-1 T') 9TWIEH

5. B kakoii obnactu criektpa [IMP nexxar 3HaueHus: CUTHaJIOB ATHJIEHOBBIX IIPOTOHOB?
a)4,5-6,5m.1. 0) 2,0 — 3,0 m.p.
B) 6,3 - 7,5 M.1I. r) 1,3-2,5wm.1.

Pa3znea 2. Tema 7.
J 11-01

1. CkoIBbKO M30MEPOB UMEET alleTHIICHOBBIN yTieBoopo] coctaBa CsHg?

a)3 0)2 B) 4 r)5

2. Kakoii aleTuineHoBbIi yriaeBo10poa 00pazyeTcs mpu AeTUAPUPOBAHUN
3,4-mumerminedreda-1?
a) 2,4-nuMeTHITIeHTHH-1 0) 3,4-TUMEeTHIITICHTHH-2
B) 3,4-TUMeTHITIEHTHH-1 T) 2,3-TUMETUITICHTUH-2
3. Kakoe 3Hauenune pK, xapakrepHo misa C —H cBsi3u B alleTUJICHOBBIX YIII€BOI0pOAaX?
a) 25 0) 33 B) 16 )28

4. YKaXuTe UCXOJHOE COCIMHEHNE A B CIEAYIONIEH CEpUU MPEBpaICHUN?

NaNH, . CHjl

» [ ———> nedTeH-1-un-3

2NaOH _ . HC=CH__
crmpt Cu,Cl,
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a) 1,2-nuxnopOyTan 0) 1,3-muxnopnporan
B) 1,2,3-TpuxnopOyran r) 1,1-quxynopatan

5. Kakas monoca noryomieHust XxapakTepHa Jyis BaleHTHbIX Koiebannii =C[1H cBsi3u B

aleTuIeHax?
a) 3100 em™1 6) 3300 cm™
B) 2600 cm™ r) 3400 cm™

Pazpgean 2. Tema §.
I 1V-01
1. Yxaxurte untepsai nonocsl noriomenuss C=C cBs3u B UK-cnekTpe 11eHoB.

a) 1600 - 1620 cm™ 6) 1650 - 1700 cm™
B) 1200 - 1220 cm™ r) 3000 - 3300 cm™

2. Kakue aueHsl Jierde BCTYNAOT B PEaKLUIO IPHCOCIHMHEHHS?
a) IMEHbI ¢ KyMYJIMPOBAHHBIMU JIBOMHBIMH CBS3SIMH
0) ITUeHBbI C U30JIMPOBAHHBIMU JIBOMHBIMU CBA3SIMU
B) CONPSIKEHHBIE JHEHBI

F) BCC MEPCUUCIICHHBIC BBIIIC TUIIBI TUCHOB OJJMHAKOBO

3. Yto oOpazyeTcs npu AeUCTBUN HATPUs B YCIOBUAX peakuu Biopiia Ha XJI0pUCTHI
AJLITUIL:
a) Oyranuen-1,3 0) rekcaauen-1,5

B) meHTaaueH-1,4 r) renraaueH-2,4

4. V13BecTHBI J1Ba IPUPOIHBIX TOJIMMEpa U30MpPEeHa - Kaydyk U ryrranepya. CKoJIbKO
U30MEPHBIX MOJUMEPOB MOKET 00pa3oBaThes B ciydae 1,4-monumepusanuu 2,3-
TUMETHIIOyTaarena-1,3?

a)l 0) 4 B) 3 r)2

5. M3 kakoro UCXOHOTO COeNMHEHUsI CUHTe3upyeTcs OyranueH-1,3 mo JlebeneBy?

a) CHz- CH-OH  6) CHy:CHO  B)HC=CH T1)CH,=CH-C=
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Pa3zgen 2. Tema 9.

A V-01
1. CKOJIbKO M30MEPHBIX apOMATHUECKUX OPOMOIIPOU3BOIHBIX COOTBETCTBYIOT OPYTTO
dopmyne C;H7Br?
a)4 0) 6 B) 5 r)3

2. YKaxuTe NpoayKT TuapupoBaHus 3 MoiasiMu Hyo-kcumona:
a) 1,4-mMMeTUNIUKIOTeKCaH 0) 2,3-muMeTuIreKcan

B) 1,2-AMMETUIIIMKIIOTeKCaH r) 3,4-TUMEeTHUITeKCaH

3. YrneBonoposa o0eciiBeunBaeT OPOMHYIO BOY, AA€T PEAKIIMU C aMMHAYHBIM PaCTBOPOM
oKcHIa cepedpa, Mpu OKUCICHUH 00pa3yeT OeH30iHYI0 KUCIoTy. [lpu cxxuranuu 1 mMosst ero
oOpasyetcst 352 T yIrieKUcIoro ra3a. YKaxure Han0oJiee XapaKTepHbIC TI0JI0CHI TIOTJIOMICHHS B
KWK criekTpe 3TOro yrieBoaopoa:

a) 3600, 2100, 1650 cm™

6) 3310, 2083, 1600, 1490 cm™
8) 3100, 1200, 740cm™

r) 3400, 2300, 1000, 795 cm™

4. Ha cmech Tpéx yrieBoiopoaoB: OpomMOeH30:1a, 7n-OpoMTOIIyosia U OpoMdITaHa

MOACHCTBOBAIIN HATpUCM. CKOJIIBKO Ppa3IMYHBIX APOMATHYCCKUX YIJTIEBOAOPOIOB 06pa3yeTc;1

pu 3ToM?
a)s 6)3 B8 1)6
5. YKaxuTe apOMaTUYECKYyIO0 CTPYKTYpY:
I
CH
2 Ly
a) i 6) B) ) C
N I
CH, Il CH,
CH,

Pa3pen 3. Temsr 10, 11
DVII- 01. K kakoii u3 HanucaHHBIX HUXKE (POPMYJ OTHOCUTCSI Ha3BaHHE
5-6pom-4,6-aumeTun-5-3Tunrenten-3?

CHoBr

a) (HSCZ)Z(Ij—(I;:CH_CZHS ) H5C2CH:C—C|Z—CH(CH3)2
Br CHj C,oHg

C2Hs Br 3

Br CH,3



2. B xakoMm u3 MEPCUUCIICHHBIX HUXKEC COC,I[I/IHCHI/II71 HanooJjee IIOJABUXKXCH aTOM xnopa?
a) C2H5C1 6) (C6H5)3CC|
B) C6H5CH2C1 F) (CH3)2CHC|

3. Tomyoun nmoABepriiv XJIOPUPOBAHUIO HA CBETY U MOJYYUIH MOHOTAIOT€HIIPOU3BOAHOCA.
2-MeTrIIreKcaH Mo Bepriii OPOMUPOBAHHIO HA CBETY, OCHOBHOM MPOAYKT peakiuu 00padoTanu
BOJIHBIM PacTBOPOM ILIEIOYH, K MOTYYEHHOMY KHCIOPOACOAEpKAILIEMY BEIIECTBY MPUOABIIN
METAJUIMYECKUN HATPUI U POIYKT peakuuu oOpadoTtanu coeaunenuem A. Kakoe u3
COCIMHEHUH TOJYYUIIU TIPU 3TOM?

a) 2-metui-2-(o-xnopdeHokCu)rekcan  0) 2-MeTui-2-(m-X10pHeHOKCH )reKcaH
B) 2-MeTHII-3-(0€H3MIOKCH )IeKCaH r) 2-MeTHI-2-(0CH3UIOKCH )TeKCaH

4. CKoJIbKO MTUKOB JOJKHO HaOmoaarbes B criektpe [IMP mpem-OyTtunoBoro cniupra?

a)l 0)2 B) 3 r)4
5. Kakoii cnupt HauboJ1ee JierkoieruipaTupyercs?

a) 2,3-auMeTunoyTaHon-2 B) OyTaHon-2

0) 3-meTunOyTaHoI-2 T') IeHTaHoI-1

Pa3zpen 3. Tema 12.
DVIII-6
1. Cxonbko uzomepoB umeet aMuH CqHi1N?
a)8 0) 6 B) 4 r) 10

2. K xakomy TUITy OTHOCUTCSI aMUH, KOTOPBIN JaET MAJIMHOBOE OKPAIINBAaHUE C
denondranennom u B MK criektpe umeer n8e ciadbie monockl norioiienus B oonactu 3300-
3500 cm™?

a) BTOPUYHBIX TIPEIEITbHBIX 0) MepBUYHBIX aPOMATHIECKHUX
B) MIEPBUYHBIX MPEACIBHOTO psifla  T) TPETUUHBIX

3. KaKy'IO CTPYKTYPHYIO (I)OpMy'J'Iy UMECT aMUH C4H 11N, €CJIM U3BECTHO, YTO OH C a30THUCTOM
KHCJIOTOH pearupyer ¢ 06p330BaHI/IeM COOTBETCTBYIOIIIETO anpTa‘?
a) CH3CH,CH(NH,)CH36) C,HsN(CHs),
B) CH3CH2NH C2H5 F) (CHg)zCHNHCH3

4. YkaxuTe NpoayKT peakiuu (X):

2) NH,CH,CH,0H 1126 CHags \ Ny o, — X
8) NH,CH,CP, CH; 1) OH CH,CHg

5. Kaxkoit n3 HmxenpuBeeHHBIX aMUHOB Oy/ieT BcTynaTh B peakuuio ¢ HNO,, naBas

HUTPO30IPOU3BOAHOE?
a) N300yTUIIaMUH 0) METUIIPTUIIAMUH
B) mpem-0yTHIIaMUH ') TPUMETUIIAMUH
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Pa3zpean 3. Tema 13.
DIX- 1.

1. ITpu okucnennn ketoHa 1o [1onoBy moay4usiv CMeCh YKCYCHOM, MPOIMOHOBOM,
M30MACIISIHOM U U30BajiepuaHoBoOM KucioT. KakoBa cTpykTypa keToHa?
a) 5-MeTHITeKCaHOH-3 0) rentaHoH-3
B) 5S-METHJIT€KCAHOH-2 T') 2-METHITeKCaHOH-3

2. YKaxXuTe KOHEUHbIN NMPOAYKT I ciienyroiieit cepuu npeBpaiieHui:

H.C—CH,-OH—CU» o — 2920 MnCO;,_ 5 ¢
—_ - —_—— L —_—

3 27N 5500 NH,OH P I
a) YKCYCHBIN aibJCTH/T 0) areToH
B) IIPOIICH T') MPOTaHOJI-2

3. CxoybKO KapOOHUIIBbHBIX coeauHeHuit umerot gpopmyny CsHygO?

a) 3 6) 5 B) 7 9

4. Yxaxwure 00J1acTh N — T epexo/ia B NMEKTPOHHBIX CIIEKTPAX KapOOHWIBHBIX COSTMHEHUN

(B HM):
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a) 200 6) 300 B) 270 r) 240

Pazpen 3. Tema 14.
DX-6
1. CkoJbKO M30MEPOB UMEET IpeiebHasi OJHOOCHOBHAs KucioTa coctaBa CeHi20,?

a)6 0) 7 B) 8 r)9

2. Kakoe 13 nepeunciIeHHbIX COSTMHEHUH TaéT peakiuio cepedpssHoro 3epkaia’?
a) 1-nentun 0) XJIOPUCTHIA METHI
B) YKCYCHasi KUCJIOTa I') MypaBbUHAs KHCIOTA
3. YKaxxuTe KOHEUHbIH IPOJYKT, IOJYUYEHHBIN B PE3YJIbTATE I1OCIEA0BATEIbHBIX
MIPEBPAICHHI: TIPU IEUCTBUM HA OPOMUCTBINA ATHIJI IMAHUCTOTO KaJIHsl, OMBUICHHS, IEUCTBUS
ISATHXJIOpUCTOTO ochopa u, H%ﬂleu, ATHJIaTa HATPUS:
a) H3C CH2 C\OC2H5 6) H3C CH C/
CaoHs cl

_0
r) H3C-CH,-C-0C,Hs
~Cl X

4. Kakoe BemiecTBo (4) MOJIy4uTCs B pe3yabTaTe CEPUH MPEBPAILlCHUH:

_0
“OCH,4

B) H3C-CH,-CZ

KCN Imon.H,O NaOBr HNO,

M30MPONHIOPOMHT —— » (1) Q) ———=R3) (@)
a) N300yTUIIOBBIN CIUPT 0) n300yTHIaMUH
B) M30IIPONMIIOBBIN CIIUPT I') 2-HUTPOIIPONaH

5. B kxakoit obmactu UK cniextpa nornomaer OH-rpynma B kucinorax?

a) 3000 e 6) 1700 em™  B) 1650 em™ 1) 1300 em™

Pa3men 6. Tema 18.
DXI-7

1. Yka3atb (bopMyny nuMeTuidTanaTa — peneuieHTa, OTHYFI/IBaIOIIleFO HACEKOMBIX:
@[CHZC O CH,3 @CHZCH3 @[CHZC OF CH3©[CO CH,3

2. Ykaxute ¢popmyny BemectBa coctaBa CgHgOy, eciii u3BECTHO, YTO OHO CYIIECTBYET B
BUJIE IBYX FT€OMETPUUECKUX U30MEPOB; B3aUMOJECICTBYET C BOJHBIM PAaCTBOPOM ILIETIOUHU C
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00pa30BaHUEM COJIH; CO CIIUPTOM 00pa3yeT CIOKHBINA 3PUp, a IPU OKUCICHUN — OCH30MHYIO U
IIaBEJICBYIO KUCIIOTHI.

HC=CH,

© @CH CH,
6) B) r)
|| C OH

CH=CHC-OH COCH CH,

3. MaprapHH MIPEACTABIISIET U3 CeOsI: O
a) SMYJIbCUIO TMIPOT€HU3UPOBAHHOIO PACTUTENIBHOTO JKHUpa
0) SMyJIbCUIO THAPOr€HU3UPOBAHHOTO JKUBOTHOTO XKHUpa
B) SMYJIbCHUIO CIELIMAIBHO CUHTE3UPOBAHHBIX TPUIIIMLIEPUI0B HENPEAEIbHbBIX
KapOOHOBBIX KUCIIOT
I') SMYJIbCUIO IPUPOIHBIX HU3KOKAUECTBEHHBIX )KUPOB
4. Kakoe Ha3BaHHe COOTBETCTBYET COEIMHEHUIO CO CIEAYIOUICH CTPYKTYpHOU (hopMyoi?
a) METUJIIMETAKPUIIAT 0) MeTakpuIOBasi KUCJIOTa
B) METWJIOBBIN 3(pUp aKpUIOBOM K-Thl  I') METHJIOBBII 3(hUp KPOTOHOBOM K-Thl
H3C .Q

H,C=C—C-0-CH,
5. CocraBbTe ypaBHEHHS PEAKIHi, TPOTEKAIOIIUX IO CXEME:

HZC\—/CHZ HCN R H.0, H* . -H,0

X

Kakoe u3 npuBecHHBIX Ha3BaHUH MPUHALISKHT BemiecTBy (X)?
a) STWJIOBBIN CIIUPT 0) aleToH
B) aKpHJIOBasi KUCIIOTA T') YKCYCHBIH albaerus

Paznea 4. Tema 15. Pa3nea 5. Tema 17.

J- X11-09
1. Yto nmonyuurTcs Mpu HarpeBaHUM J-OKCUMACISHON KUCIOTHI?
0 0 OH 0
H,C=CH-CH,-C”  H3C-CH=CH-C’ HsC-CH-CH, HgC-CH-CH,-C’
OH OH | 0

a). Yxaxure cTpykTypy cO¢muenns cocrapa CeHBD3; I/IMGQOIQCFd‘tgﬁ @Hﬁ@ﬁgﬂﬁ
u30Mepa, 00Pa3yIoIIero ¢ OCHOBAHUAMH COJIH, JIETKO JIAKOMIETO NP HAypeBdRk coeuneide
cocraBa CgH100,, KoTOpoe okucsiercst B kuciioMm pactsope KMnO,4 B cMech H30MacIisiHOM 1
IaBEJIEBON KUCIIOT.

HO CHj .0 H3C OH O
OH 0 OHOH O

CH2 OH CH3

3. Kakoe coenunenne (/1) oOpa3yercs mo cieayromiei cxeme?

HBr , , KCN . H0 Cl,  NaOH 40

OTnieH 2
b B I H,0 A




a) IIMKOJIEBasi KUCII0Ta 0) 0-OKCHIIPOIIMOHOBAs KMCIIOTA
B) f-OoKcUMacIsiHas KHCIIOTa T) B-OKCHUIIPOITMOHOBAs KMCIIOTA

4. Kako# 13 NpUBEICHHBIX HUKE CTEPEOU30MEPOB HE MPOSBIISIET ONTUYECKOU AKTUBHOCTH?

O: — O: /OH
N i gﬂ PicM -] oH
a) HTLOH 6) B) HA‘—OH r)
H,C-OH H=—OH H,C-OH HO-T—H
? HO-C=0 o HO-C=0

5. Kakoe coeanHeHne mory4aercst pyu HarpeBaHuy [-OKCOBaJIEPHAaHOBOM KUCIOTHI?
a) TaKTOH  0) IMMETHIIKETOH B) JIJAKTaM  TI') METHUJISTUJIKETOH

Paznea 6. Tema 19.

J1 X111-01
1. Kakoii mpoayKT Moy4uTes o ciaeayrouiei cxeme?
;O
C-H
H—-OH HCN ~ H,O,H"
—_— > L
HO—-H A b —Ho B
H,COH
H
a) HOCH,-CHOH-CH-CHOH-CH-OH 6) CH,O0H-CHOH-CHOH-C=0
o —
8) CH,OH-CH-CHOH-CHOH-C=0 )CH,0H-CHOH-CH-CHOH-C=0
- o — — O

2. Kakoe coenuHeHne o0paszyeTcs nIpu ASHCTBUM Ha allbJONEHTO3Y
amasibramsl HaTpus?
a) MEHTUT ©) OKCUM  B) TPUOKCHUIJIYTapoBas KUCIOTa  T) 03a30H

3. Hanummre cTpykTypHYIO (hOpMYITy FeKCO3bl, 3Has, YTO OKCHHUTPUII,
MTOJIyYEHHBIM U3 HEE MPU JEHCTBUHM CHHWIBHOM KHUCIIOTBI, TOCIIE THAPOJIN3a
Y BOCCTAHOBJICHHUS HOJUCTOBOIOPOJIHOM KUCIOTON JAE€T 2-METUITEKCAHOBYIO KUCIIOTY:
a) ppykTo3a 0) caxapo3a B) IJIIOKO3a  T) JIAKTO3a
4. Kakoe Ha3BaHHE COOTBETCTBYET JaHHOM CTPYKTYpHO#H Gopmyie?

3) a, D -ramakro3a
HO——H 0) B, D-dbpyxTo3a
H——0OH O B) B, D-ranakrosa
HO—H r) o, D-ppykTo3a
HO—H
H

CH,OH 4l



5. Onpenenute crpoeHue BeulectBa cocraBa CgH120s, eciv OHO npu HarpeBaHUU ¢

pa3z0aBIEHHOMN CEPHOU KHCIOTOM 00pa3yeT a-MeTHIPpypdypod, Mpu OCTOPOKHOM OKHCICHUH

npespariaercs B 2,3,4,5-TeTpaOKCUTeKCaHOBYIO KUCIIOTY, HaéT PEAKINI0 CepeOpsSHOTO 3epKana?

/O /O /O /O

/" \  _o a) 6) B) Al r)¢
HC-C. C-CE CHOH CHOH CHOH CHOH

0 H CHOH CHOH CHOH CH,
o-metundypdpypon CH OH CH, CHOH CHOH
CHOH CH-OH CH, CHOH
CH, CH,OH CH,OH CH,OH

Paznen 6. Tema 20.
I XIV-08
1. Kakre aMMHOKHCIIOTBI BXOJISIT B COCTAB MPHUPOIHBIX OCIIKOB?
a)D,a0)L,aB)L,Br)L, v

2. Vkaxwure npoaykT peakuuu (X):

NH, OH H,
—»A

HsC—C~COOH 5p X
O
3. YkaxkuTte NpoayKT TEPMUUYECKOMN AeTuipaTaliuy BajlruHa:
0 0
a) HyC-CH—CZ 6) HyC~CH,-C7
N-O  OH NH,
B) H3C-CH,~C{ r) HgC—CH—C;
OH NH, OH

4. YKaxuTe IpOaYyKT, MOTyd4aeMbIi TIPH IEUCTBUHU a30TUCTOM KUCIOTHI Ha
CHZ(N H,)CH,CH,COOH:

0
H4C H4C. "C—NH
a) ~ CCH-CHyNH, ©6) ° CH-HCT ‘oo e
’ HsC \ - ~
H3C 3 NH-C/ CHj
K¢
H,C A P
B) ° oy HsC. c—0—C’ CH,
Hyc P r) ° CH-HC “CH-HC_
NH H3C NH, H,N CHy

5. Kakoit peareHT npumMeHsieTcs Jisl 3alllUThl aMUHOTPYIIBI B aMUHOKHCIOTaX?
a) 3TaHOJI 0) YKCYCHBIIM aHTUIpU]
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B) XJIOPOKHUCH (pocdopa I') a30TUCTasi KUCJIOTa

a) CH{OH)CH,—CH,-COOPh3aen 7. Temsi 6D,IQ|§|C—CHZ—CH2—COOH
JI XV-01 NO, HN—N=0

1. KiNOHONEBRTH S OO B pesymTarcr GBI NDEPEMyEH - COOH

. 40 . 40 X
5 CH, AlOstC Al,O,; t°C

C,H OH C,Hs OH

2''5
a)| | 6| | B)[| | N |
C,Hs C,Hs CoHs NH.,

O S N

H

2. Pacnionoxxure CJICAyromue COCANHCHUS B P IO YOBLIBAHMIO OCHOBHOCTH:

@w @@ @(Nj (@NH,

H H
a)2>4>1>3 6)3>4>2>1
B)4>1>3>2 r)1>3>4>2

3. Kakast u3 npuBeEeHHBIX CTPYKTYp HE SIBIISETCS apOMaTHYECKOM?
X o NN
a)|| 6) @ Byl ] ? )
= N =
N \ N
H

4. YKaxuTe IPOIYKTHI MIOJTHOTO THIPOJIN3a 3-ypHanM0H0q)oc®aTa:

HO- CHZO Q HO- CHZO NH;
yi #+HPO+‘ i 7‘+HPO+G
~0

'\.'

H OH OH

0

HO- CHZO OH I HO-CH, NH;
+HPO, + NH + H,PO, + /ji\>
A .
NigYe
OH OH H OH H

5. HpOI/I3BO,Z[HBIM KaKoOro rerepouukiia AaBJadCcTcCs BUTaAaMHUH PP?

N N N
LELIG B L
N

H



No ok

10.
11.

12.

13.
14.

15.
16.
17.
18.
19.
20.

21.

22.

23.
24.
25.

ITepeyenn BonpocoB K py0e:KHBIM KOHTPOJIBHBIM padoTam
no pasgenam 2-5, remam 5-16

CunTe3upoBarh 1o peakuuu Biopma nzo0yras.

VYka3aTh OIIMOKY B Ha3BaHUM U J1aTh PAaBUJIBHOE Ha3BaHUE 2-3TUII-6-
U30IPOIUITeKCaHa.

Hanucatb Bce nuzomepsl yriesoaoponaa opyrro-gpopmyisl CsHig ¢ OTKpbITOI Lienbio,
Ha3BaTh ux 1o HoMeHkiaatype MIOITAK.

Hanucats peaknuto Kydeposa miis nentuna-1.

Hanucats peakuuio 1,2-gubpomiiponana ¢ METAIUIMYECKUM HUHKOM.

Kak u3 anerusieHa npu noMouy HeOpraHU4eCKUX peareHToB MoJIy4yuTh H.-OyTaH?
[Tpu momo1yM KakuxX XUMUYECKUX PEaKLMi MOYKHO OTJIMYUTH STUIIALIETUIIEH OT
JUMeTuaneTuieHa?

Hassate coenunenue no Homenkiarype FOIMAK:

HzC—CH=CH—CH—C~——CHj,

I AN

CH CHy

/N
H,C CHgy

Hamnucate peakuuio monmmMepHu3aniy NponuieHa.
Hanmcars peakuuto ais IeHTHHA-2.
YTo noyuuTcs mpu B3aMMOJCHCTBIH CMECH MPONHIOpOMHIa U H.-OyTHIOpOMUAa C
HaTpueM?

Ha3Batp coennnenue no Homenkiarype MIOITAK:
H,C

HsC——C==C——CH-CHj
Yro obpaszyercs npu HUTpoBaHuU 1o KoHOBanoBy yrieoaoposaa 2-MeTuiaoyTana?
UTto nosyyuTcs Mpu peakMu H. OpOMHUCTOTO MPOMHIIAa CO CIUPTOBBIM PAaCTBOPOM
ménoun?
CKOJIbKO pa3InYHBIX COEAMHEHNUN MOTYYUTCS MPU IPUCOEAUHEHNN OJTHOM MOJIEKYJIbI
HBr k uzonpeny? (YciaoBus pa3iudHbie).
Kakwue yrneBonopoasl 00pa3yroTcs py MOJTHOM BOCCTAHOBJIEHUH H.OyTHUIIOBOTO CIHPTA,
aneroHa?
CuHre3upoBath 1o peakuuu Bropia 2-mMeTuirekcas.
Hanucath peakiuro noimmepusanum OyraaneHa.
Hanucatb cTpykTypHbIe ()OpMYJIBI U Ha3BaTh U30MEPHI AllETHIIEHOBBIX YIJIEBOJOPOIOB
C4H6.
Kakoii yriaeBogopos nomyuurcs, eciu Ha 3,3-mumeTnnOyreH-1 nogeicTBoBaTh OpoMoM,
a 3aTeM U30BITKOM CIIMPTOBOTO PAacTBOpA IMIETOYH?

HasBatb coequnenue no nomenknarype MHOITAK:
CH3

HC=C—CH=CH—C—CH,—OH
Urto oOpasyercs Mpu BOCCTAHOBJICHUH OPTO-(EHUITYKCYCHON KHCIIOTHI C TTOMOIIIBIO
0JI0BA U COJITHOM KUCIIOTHI?
YTO mosy4uuTCs Npy JeruApaTaluy 2-MeTUINEHTaHoIa-3? YKa3aTh YCIOBHUS PEAKLIAH.

N3 6yranauona-1,4 nonyuuts 1,4-nu6pomOyTaH.
W3 sTunben3ona noiyuyuTh napa-aMUHOITUIOEH301.
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26.
27.

28.
29.
30.
31.
32.
33.

34.
35.
36.

37.

38.

39.

40.
41.
42.
43.
44,
45.

46.
47.

48.
49.
50.
51.
52.
53.
54.

55.

56.
57.

58.
59.
60.

N3 GeH3oi1a MoIyIuTh TUITMKIOTEKCHIT ( Q_Q ).

Kakoe BemiectBo 00pa3yercst Ipu OKUCICHUHU KUCIbIM pacTBopoM KMnNO,4 napa-
IUATIIIOEH301a?

N3 Kakoro HUTPOCOEAMHEHUS U B KAKUX YCIOBHSIX MOXHO MOJIY4YUTh OCH3MIaMUH?
W3 mponuiaoBoro cnupTa NojayqyuTh NPONHIN300yTUIIOBEIH 3dup.

HanucaTh ypaBHEHME OKHCIEHMSI XJIOPUCTOrO ajliwiia no Baruepy.

[IpucoeaHUTH BOAY K MEHTEHY-2, HAa3BaTh KaTalu3arop.

W3 nponuieHa noay4uTh U30MPOIUIOBBINA CIIUPT, MponaHnoi-1,2.

Hanucars peakuyuu 6poMupoBaHUS M1 HUTPOBAHUS aHU30I1a (C 00pa3oBaHUEM
MOHO3aMEUIEHHBIX).

[TomyuuTh AU THIIOBBIN GUp (IBYMS CITOCOOAMH).

W3 HuTpoOeH301a MoIy4YuTh MeTa-(peHUICHIMaMyH.

Hanucatb B nmopsizike Bo3pacTaHMs KUCIIBIX CBOMCTB: ()eHOJI, BOIY, OPTO-HUTPO(DEHOII,
NUKPUHOBYIO KUCIOTY, TIMLIEPUH, METAHOJ.

Kak Beienuth (heHous u3 cmecu ero ¢ 6eH3mnoBbIM ciuptoMm? HamucaTs ypaBHeHHe
peakuuu.

Kakoii mpoyKT moiy4uTcs Ipu JeHCTBUM METAJUIMYECKOT0 HATPHs Ha HOAUCTHIM
oensun?

['unponn3oBaTh BTOP.OPOMUCTHINM OYTHIT BOAHOM HIENOYBIO U HA3BaTh MOJYUYEHHOE
COEJIMHEHHUE.

W3 GeH3o01a momy4yuTh aHU3OJL.

W3 MeTunaneTuieHa moxyduTs o-opomaneToH; 6pomodopm - CHBTs.

Oxkucnuth neHTaHon-2 mno [lomosy.

[TomyunTs 6poMaHTUAPUICL-OPOMYKCYCHON KUCTIOTHI U3 3TAHOBOM KHCIIOTHI.
Hanmcars anpaonpHyI0 1 KPOTOHOBYIO KOHICHCAITUH [T 2-MEeTHIITPOTIaHAIS.
Kakoii mpoaykt obpasyeTcs, eciii K 3TUI0BOMY 3(UpPY IPONUH-2-0BOM KHCIOTHI
nobasuts HBT.

W3 6eH301a momyyuTh anetodpeHoH (METHI()EHUTIKETOH).

Kaxoe coenunenue oopasyercs npu o0padoTKe Ha XOJI0Iy M30BAJICPUAHOBOTO allbJIETHIa
BOJIHBIM PacTBOPOM IIETOYU?

UTo nosyyuTCs Npu HarpeBaHUM 2-OKCUOYTaHOBOW KHUCIOTHI?

W3 rentanans moay4uTh reNTaHoN-2.

[ToyunTh PEHUITYKCYCHYIO KHCIIOTY U3 OCH3MIXJI0PHIA.

Hanucars konneHcaruro Knstitzena ams 3TunoBoro 3upa n30MaciastHOW KUCTOTHL.
U3 pennnykcycHoro anapaerua noixy4uTh (peHuIaneTusiIcH.

W3 MacistHON KUCTIOTHI MOTYYUTh JUIPOMHIKETOH.

W3 mponmoHOBOT0 alib/ieruaa MmoiayqyuTh OKCUM, (DEHUWITHAPA30H, OuCyabpuTHOE
MPOU3BOHOE, ITUAHTUPUH U alleTajlb METUIIOBOTO CIIUPTA.

Hazsatb coenunenue no Homenkiarype MIOITAK:
O CI O

HyC— C—HC——C——CH,
13 xakoro crnupra npu OKUCIEHUH (YCIOBHUS) 00pa3yeTcss METUIITUIIKETOH?

Hassate coenuaenue no nomenkiarype MIOITAK:
CH; CI
O
%
Cl—CH,—C=—=C—-cC
AN
H
W3 aniunuHOBOM KUCIIOTHI MOAYYUTh UKJIONEHTAHOH.
W3 nponuieHa noayduTh XJIOPAHTHAPU] U30MACISTHON KUCTOTHI.
Hanwucate peakuuro:
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&

CoNoOAWNE

[EEN
o

[EEY
[EEY

12.

13.

14.
15.
16.
17.
18.
19.
20.
21.

C//O

" "T0—CH,

S~ O—CH, + HBr
AN

o

H,C——C

Ilepeuenv Ounemoe umo2080i KOHMPOILHOU PAdOMbL
no memam 17-21

BUJIET Ne3
Hamummure cTpykTypHYIO (hOpMYITy THOJIEOCTEAPUITIUIICPUHA

CKOJBKO ONTHYECKUX HU30MEPOB CYIECTBYET JIA COCAUMHCHUA

Hanummure ctpykrypHyto popmyiy o, D-riarokonupanossl no @uiepy u no Xeyopey
CuHTe3upoBaTh IUNENTH/ ATAHUITIIULIUH
Hanummre peaknuuto: nupuans + HI—

IlepeyeHb BONMPOCOB K IK3aMEHY

MoHHas 1 KOBaJIeHTHasI CBA3M B OPIraHUYECKUX COEIMHEHMSIX.
KoopauHnanonHas 1 ceMUIOISpHAast CBSA3HU.

HomMmeHknatypa opraHM4ecKux COeIUHEHUH.

AToMHBIe opOuTanuS- u P-Tuma. ['mbpunnzamus opOuTanei. 6- u T-CBS3H.
Terpasapudeckas Mozenb aToMa yriaepoaa. Teopus crpoenus bytieposa.
CtpyKTypHast U30MepHs U U30MEPHS MOTOKEHHUSI.

NunyxtuBHbIN 3¢ ekt 1 3¢ ekt conpsKkeHus.

Ankanbl. Homenknarypa, puznueckue cBOMCTBa, METO/IbI MOJTYUEHUS.
XHUMHUYECKUE CBOMCTBA aJIKaHOB.

. MexaHu3Mbl ~ paJuKaIbHBIX  peakuuil  (paguKalbHOE  TaJOTE€HHPOBAHHE U

CyIb(QOXJIOpPUPOBAHHE)

. AnkeHbl (3TUIICHOBBIE YIJIEBOAOPO/IbI), T-CBA3b. HOMeHKkIaTypa, pusndyeckue cBONCTBA,

METO/IbI MTOJIYYEHUS.
[IpaBmino MapkoBHukoBa. MckimoueHHs: W3 3TOro mnpasmia (HEpeKUCHBI 3PQexT
Xaparia, IpUCOEUHEHHE K o, B-HenpeaeabHbIM KapOOHMIBHBIM COEAMHEHUSIM).
OneKkTpoHHas npupoAa [BOMHOM CBs3M yriepoxa-yriepona. lluc-tpanc wn3omepus
STWJIEHOBBIX YIJIEBOAOPOIOB.

XHWMHYECKHE CBOMCTBA ATKEHOB.

Anxunsl. HomenkiaTypa, cioco0sl MOTy4eHusl.

AnkuHbl. XMMHYECKHE CBOWCTBA.

CxoJcTBa M pa3nInuMs B XMMHUYECKHUX CBOMCTBAX AJIKEHOB U AJIKMHOB.

JIneHoBBIE YIIIEBOAOPObI. DJIEKTPOHHOE CTPOCHHE. METOIbI MOTYyUEHHUS.

PeakiimonHast ciocoOOHOCTh AMEHOBBIX YIIIEBOJAOPOIOB B PEAKIUAX MPUCOEAMHEHUS.
[Tonumepusanys ankeHoB U JUeHOB. [ [pupoaHbIA 1 CHHTETUYECKHN KaydyK.
Apomatuueckue yrieBogopoabl. CrpoeHue OeH3zona. ApOMaTHUYHOCTh. MeTomabl
MOJIy4YEHUsI TOMOJIOTOB O€H30171a.
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22

23.

24.

25.
26.
27.

28.
29.
30.
31.
32.

33

. Peakuuu snexTpoduiabHOro 3amemnieHus (Ha HpUMEpPE COCTUHEHHHA apoMaTHYECKOTO
psna).

Teopust 3amenieHuss B apOMAaTUYECKUX COCIMHEHUSX. Peakuuu si1eKTpoduiIbHOTO
3amenienus. Opuentantsll pona (opTo-, mapa- OpUEHTAHTHI).

Teopust 3amenieHuss B apOMAaTHYECKUX COCAMHEHUSX. Peakuuu 3ieKTpouiIbHOTO
samemenus. Opuentantoill poma (Mera- opueHTaHTHI).

MexaHu3Mbl OpraHMUYECKUX pPEeaKLUil — 3aMEeIleHUE, IPUCOECIMHEHHUE, OTILEIICHHE.

INanorennpousBoaabie. CrocOOBI MOTyYEHUSI.

Peakumm HykieohunpbHOrO 3aMelieHus] (HA TMPUMEPE PEAKIIMOHHOW CIOCOOHOCTH
MOHOTAJIOT€HITPOU3BOIHBIX alli(paTHYecKoro psaa).

lNasorennpon3BoaHble. XMMUYECKHE CBOKWCTBA.

Cruptel. Homenkiarypa. @usndeckue CBOMCTBA, METOAbI MOJYYECHUS.

Crnuptsl. dusnueckue 1 XMMUYECKUE CBOWCTBA CIIUPTOB.

®denosbl, MeToAbI oNyueHus. Peakimonnas crnoco6HocTh. CBOMCTBA OKCUTPYIIIIHL.

CrocoObl  MONYYEeHHUS W PEAKIMOHHAs  CHOCOOHOCTh  aMHHOB.YUeTBepTHUYHBIC
aMMOHUEBBIE OCHOBAHMUSI.
. Amunbl. Homenknatypa. XuMHU4eCKHe CBOKCTBA.

ApoMaTtudeckie aMUHbI (Moy4eHre, GU3NYECKUe U XUMUUIECKHE CBONCTBA).

34

. KHuCIOoTHOCTE M OCHOBHOCTH OPTaHMYECKUX COCTUHEHHUH Ha MPUMEpe CITUPTOB, ()EHOJIOB
Y aMHUHOB.

Hutpocoennnenus anudarnyeckoro u apoMaTH4ECKOro psija.

35.
36.
37.
38.
39.
40.

41.
42.

43.
44,

45.
46.
47.
48.
49.
50.
51.

52.

53
54

Anpaerubl U KeToHbl. HOMEHKIaTypa U METO/IbI MOJIYYEHUS.

XHUMUYECKUE CBOKMCTBA aJIbJIETU0B U KETOHOB.

Anbaerubl U KeToHbI. Peakinu ¢ yyacTreM 0-BOJOPOJHOTO aToMa.

ApomMaTudeckue U HellpeiebHbIe allbJIerH/ibl U KETOHBL. MeTOo bl 1T0JIyueHus1, CBOUCTBA.
[IpousBoHbIE KApPOOHOBBIX KHUCIOT. D(PUPBL, aHTUIPHUIIBI, XJIOPAHTUAPUIBI, HUTPUIIHI,
aMubpl. Prib aMuTHOM CBSI3M B OCJIKOBBIX MOJIEKYJIaX.

KapOoHOBBIE KHCIOTBI. DIEKTPOHHOE CTPOCHHME KapOOKHIBHOW Tpymnmbl. Mesomepus
aHuoHa. CriocoObl MoyydeHus: KapOOHOBBIX KUCIIOT.

Jlukap6oHOBbIE KMCIOTHI. L{uc-TpaHc n3omepus HerpeIeNnbHbIX KapOHOBBIX KUCIIOT.
JIByXOCHOBHBIE =~ KapOOHOBBIE  KHUCJIOTHL. MajoHOBBIA  3dup. ApoMaTruyeckue
TKapOOHOBBIE KUCNOTHL. JIaBcaH (Tepuien). Aumermndraar.

HenpenenbHble KapOOHOBBIE KUCIOTHI U UX ITPOU3BOIHBIE.

[Ipon3BosHbIe KapOOHOBBIX KHCIOT. O(QUPHI, aMUIbl, XJOPAHTUAPHUIBI, HUTPUIBI.
KanpoHn, HeMnoH.

OKCUKHUCIOTBI, KiIacCU(UKAIMs, CIOCOOBl IOJNyYeHHs, CBOMCTBA, OTHOIIEHUE K
HarpeBaHUIO, JIAKTH/IbI, TJAKTOHBI.

ANbIeruio- MU KeTO-KUCIOThL. AnetoykcycHbli 3¢up. Tayromepus. PeaxiuonHas
CIIOCOOHOCTH TAYTOMEPHBIX (HOpPM.

KeTokucnoTel, KeTo-eHOIbHAs TayTOMepUsi. MeTo/ bl OTY4YEHUs 0~ U - KETOKUCIIOT.
OxucrieHre opraHn4ecKiX COeTUHEHUI Ha MpUMepe aJIKEHOB, AIKUIIAPEHOB, KETOHOB.
Bunnble kucnotel. OnTHueckas MU30MEpUs COEIMHEHUH C JBYMs aCUMMETPUYECKUMU
atomamu yriaepopa. J{unacrepeomepsl. [Ipoekimonnsie popmyisr Ouiepa.

OnTnueckas nzomepusa. ACHMMETPUUECKUN aTOM yIiepoza, aHTUIoAsl. ParieMaTsl 1 ux
CBOMCTBA.

Caxapa, knaccudukanus. Pacnpoctpanenue B mpupoae M UX poib B Heil. Peaxiuu
MOHOCaXapHu0B.

XuMmuueckue CcBoicTBa MoOHOcaxapuaoB. OTAenbHBbIE MpPEACTaBUTENM MOHO3: D-
rroko3a, D-ramakrosa, D-dpykro3a. Butramun C. ' TuKO3uIbL.

. ®pykro3a. CtpoeHue, Tayromepusi, cBocTBa. OTIIMYKE OT TITHOKO3HI.

. Jucaxapuasl. ManbeTo3a, 11euiobmosa, caxaposa, J1akTo3a.
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56
57
58
59

60.
61.
62.
63.

64.

65.

66.
67.

68.
69.
70.
71.
72.
73.
74.

75
6.2.0

. Kondurypamus. I'enernueckue psabpl U crepeom3zoMmepHst caxapoB. lLluknmueckue
dbopwmpbl. [ToHsATHE KOTBYATO-TIEITHON TAyTOMEPHH.
. Beicokomoutekyisipable nonucaxapuabsl. Kpaxman. Lemnronosa.
. Amunokucnotsl. Kinaccudukars, MeTobl moxydeHus.
. DU3HKO-XUMHYECKUE CBOMCTBA U PEaKIIMOHHAs CTIOCOOHOCTh aMHUHOKHCIIOT.
. OTHOIIEHNE aMUHOKHUCIOT K HarpeBaHuio. OTIEIbHbIE NMPEICTABUTEIN AMHUHOKHUCIOT.
3aMEHHUMBbIE U HE3aMEHHUMbIE AMUHOKHCIIOTHI.
[TonunenTtuas! 1 OeiaKoBbie BemiecTBa. MeTOo bl MOIy4YeHUS MOJUIIENTHAHON CBS3H.
KavecTBeHHBIE peakIIii HA aMUHOKHUCIIOTHI U OETIKH.
I'eTeporukibl. ApomatuuHocTh. [Tupuaun. Mugon. Perynsaropsl pocta pacTeHUH.
I'erepouuxiibl.  ApomatuyHocTb. OCHOBHOCTb. IlupuUMHINHOBBIE U IYPUHOBBIE
OCHOBaHMUSI.
I'ereponukiel. Kimaccudpukanus, apomatuaaocts. [Tuppon, dypan, tTnoden. [onstue o
CTPOEHUH FeMUHa U XJI0poduLIa.
[IsaTrunennsle rerepouukisl. ApomatnyHoctb. OcHOBHOCTD. [Tuppon, ¢ypan, THodeH,
B3aUMHBIE IEPEXO/bI.
Hyxnennossle kucnotsl, noustue o crpoennu JJHK u PHK.
Bogoponnas cBsa3e. Ee ponb B cTpykTypusanuu OUOTEHHBIX MOJIMMEPOB — OEIKOB U
HYKJIEMHOBBIX KHCJOT.
CtpoeHue u cBOWCTBA, epepadoTKa U MPUMEHEHHE KUAKUX U TBEPJIBIX )KUPOB.
JIununel. Kupsl. Ponb Cl10XHBIX TUNHI0B B GOPMUPOBAHUU KIETOYHBIX MEMOpaH.
PU3HKO-XUMHUUYECKHE METO/Ibl HCCIIEOBAHUS CTPOCHHS OPIraHUYECKU BELIECTB.
[TonsTue o repounnaax, UX BaKHEHIINE IPEICTABUTEIH.
[TonsiTue o pyHruUAAX.
[TonsTHE O peneieHTax.
[TonsiTue 06 arTpakTaHTax.
. IloHsiTHEe 00 MHCEKTUIIUAAX, UX BAXHEUIIINE IPEICTaBUTEIH.

NMUCAHME MTOKA3aTeeH " KPUTEPHUEB KOHTPOJIA YCIIEBACMOCTH, OITUCAHHUEC IIKAJI

OIICHUBAHUA

Tabmuna 7
IMIkana IK3aMeH
onenuBanus, %
80-100 OT1innyHo
65-79 Xoporio
50-64 Y 10BAETBOPUTETHEHO
0-49 HeynosnerBopurenbHO

BbanabHo-peiiTUHrOBasi cucTeMa

OIICHKHU YCIICBACMOCTH CTYACHTOB (baKy.]'IBTeTa MMOYBOBCACHUS, ArPOXUMUHU U 3KOJIOTUN

Bunbr

M0 JUCIUILINHE «XUMUSI opraHru4vcckas»

pabor:

a) TecToBbIE KOHTPOJIbHBIE 3aAHUS

6) lomairHre KOHTPOJIbHBIE 3a/1aHUS

B) PyGexHble KOHTPOJIbHBIE PaOOTHI

r) YCTHBIH OTBET Ha J1a00paTOPHBIX paboTax

1) DKCTIepIMEHTATbHBIE paOOTHI

e) Utoroast koHTpoJbHAsA paboTa

a) TectoBbie kKOHTpOBbHBIC 3a1anus (10)

Kaxnoe3ananue orieHnBaeTcs Mo nATuOamipHou mkase ot 0 1o 5 6ayios.
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MakcumanbHoe 9uciao 0amios - 50.
0) lomamramne koHTpOIBHBIC 3adaHus (15)
Ouenka kaxaorozaganus ot 0 g0 5 6amioB. MakcuMaabHOE YHCI0 0ailIoB - 75.
B) PyOesxHbIe KOHTpOJIbHBIE paboTHI (3)
Orenka kaxaou padotsl 10 50 6amioB. MakcumalibHas OIICHKa 3a pasnen - 150 6anos.
r) YCTHBIN Onpoc Ha 1abopaTopHBIX padoTax
3a OTIMYHBIC OTBETHI W XOpOIIee BEACHUE TETPaad MaKCUMalbHas OIlCHKa 3a paszmen - 55
0ajIoB.
1) DKCIIEpUMEHTaTbHBIC Pa0OTHI
OneHuBaeTCcsl TMOATOTOBKA K paboTaM, KadeCTBO BBHIMOJHEHHUsS PAaOOT W BEICHHE TETPAJIH.
MakcumManbpHas OLIEHKA 32 SKCIIEPUMEHTANIbHBIE paboThI - 30 Oaios.
e) Utorosast KOHTpoOJIbHAs paboTa
MaxkcumanbHas oneHka - 50 0aos.
MaxkcumansHOe KonudecTBo 6asios - 410.
IIpu BBICOKOM pEUTHHIE 10 DK3aMEHa!
1. Bosee 205 - BricTaBIsAETCSA aBTOMAaTHYECKH OlleHKa "3"
2. boinee 270 - BeIcTaBiIsIETCA aBTOMAaTHYECKH OrlcHKa "4"
3. bonee 330 - BeICcTaBIIsIETCSA aBTOMAaTHUECKHU oLieHKa "5"

CryneHT, HaOpaBIIUi B TCUCHUE CEMECTPa IMPU OCBOCHUHU JTUCITUTUIMHBI HEOOXOIUMOE JIJIst
aTTecTalliyd KOJIMYECTBO OAJUIOB, MOJy4aeT IK3ameH 1o OalIbHO-pedTuHroBoi cucrteme. [lpu
HECOIJIACUU C OIICHKOW MO OaJTbHO-PEHUTHHIOBOM CHCTEME CTYACHT HUMEET MpaBO Ha cAady
9K3aMEHa I10 TPAJIUIIMOHHON CUCTEME.

Kpurtepun oueHnBanus pe3yJibTaTOB 00y4eHUs
Tabmuna 8

Onenka Kpurepun oueHuBanus

OLIEHKY «OTJIMYHO» 3aCIyKMBAET CTY/IE€HT, OCBOMBIINIA 3HAHUS,
YMEHHMsI, KOMIIETEHIIMN U TEOPEeTHUECKU MaTepuai 0e3 npoOenos;
BBITOJIHUBIIMN BCE 3a/1aHUs, IPETYCMOTPEHHbIE y4EOHBIM IUIAaHOM Ha
BBICOKOM Ka4Y€CTBECHHOM YPOBHE; IPAKTUYCCKNEC HABBIKA
1po¢eCCHOHATLHOTO NPUMEHEHHUsI OCBOCHHBIX 3HAHUH C(HOPMHUPOBAHBI.
Cpenuuii ypoBEeHb | OLIEHKY «XOPOLIO0» 3aCITYKUBAET CTYJEHT, MPAKTUYECKU MTOJTHOCTHIO

BrIcokuii ypoBeHb
«5»
(oTnMYHO)

«4» OCBOUBIIINI 3HAHUSA, YMEHHUS, KOMIIETCHIIUN U TEOPETUUECKUI
(xoporo) MaTepua, yaeOHbIe 3aJJaHus HE OICHEHBI MAaKCUMATbHBIM YHCIIOM
0aJIoB, B OCHOBHOM C(hOPMHPOBA MPAKTUUYECKHE HABBIKU.
[Toporossrii OIICHKY «Y/JAOBJIETBOPUTEIbHO)» 3aCITy)KUBACT CTYACHT, YACTHYHO C
YPOBEHB «3» npoOeiaMy OCBOWBIIUI 3HAHUS, YMEHHSI, KOMIIETEHITUH U
(YAOBIETBOPUTENH | TEOPETUUCCKUI MaTeprall, MHOTHE YIeOHBIC 3a/1aHus JTHOO0 HE
HO) BBIIOJIHUII, TU00 OHU OLIEHEHBI YHCIOM 0aI0B OJU3KUM K

MUHUMaJIbHOMY, HEKOTOPbIE MPAKTUYECKHE HaBBIKA HE CPOPMUPOBAHBI.
MuHUMaJIBHBIA | OLIEHKY «HEYAOBIETBOPUTEIBHO» 3aCIIY’)KMBAET CTY/IEHT, HE OCBOMBIIUI

YPOBEHB «2» 3HaHUs, YMEHUs, KOMIIETEHIIMM M TEOPETUUYECKUH Marepualn, yueOHbIe
(HeyIOBIIETBOPUTE | 3aJjaHUs HE BBITIOJIHUI, MPAKTUYECKUE HABBIKU HE CHOPMUPOBAHBI.
JIbHO)
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7. YueOHO-MeTOoauYecKoe U MH(OpMAIlUOHHOE o0ecreyeHHue U CIUIIUHbI
7.1 OcHoBHasl 1UTEpaTypa

1. I'pann6epr U.M., Ham H.JI. Oprannueckas xumusi: Y 4eOHUK JJIs CTYICHTOB By30B. — 8-
e u31., nmepepad. u momn. — M.: FOpaiir, 2013. — 608 c.

2. TI'pann6epr U.W., Ham H.JI. IIpakTiueckue paboTsl B CEMHUHAPCKUE 3aHATHUS 110
opraHuyeckor xumuu. 6-e uza. — M.: FOpaiit, 2012. — 349 c.

7.2 lonoiHUTEIbHAS JIUTEPATYPa

1. bemonyxoB C. JI. m ap. Ilpaktukym mno xumuu (MHGOPMAIMOHHO-CIIPABOYHBIE
MaTepHalbl K JabopaToOpHO-TIpaKTHYeCKuM 3aHsATuAM). M., U31-B0 PTAY-MCXA umenn K. A.
TumupsizeBa, 2013 1., 354 c., Tupax 100 3k3.

2. IlpxeBansckuit H. M., Tokmakos I'. I1., JImutpues JI. b., Ham H.JI., Poxxkosa E. H.
WNnentndukanus HeU3BeCTHOTO opraHnyeckoro coeauHenus. M. Uzn-so PTAY-MCXA uMenn
K.A.Tumupsszesa, 2017 r., 74 c., Tupax 70 3k3.

3. benonyxoB C. JI., IIpxxeBansckuii H. M. u ap. COopHuk 3ama4 U ynpakxHEHHH 110
xumuu. M. U3n-Bo PTAY-MCXA umenn K. A. Tumupszena, 2015 r., 248 c., tupax 200 3k3.

7.3 MeToau4eckue yKa3aHus, peKOMEHIAUUH U IPyrue MaTepHaJibl K 3aHATHAM

1. boes B.U., Imutpues JI. b., Tokmaxos I'.I1., I'pann6epr U.W1., Ham H.JI., PoxxkxoBa E.
H. Ilox ob6me#t pen. nmpod. H. M. IlpxkeBanbckoro. «Opranuzanusi y4eOHOTO Ipoliecca Mo
Kypcy «Opranudeckass Xxumus» (Metoauueckue ykazanus). Ms3g-so PIAY-MCXA umenun
K.A.Tumupszena, 2011 r., tupax 50 sk3., 37 c.

2. Imutpues JI. b., Toxmakos I'.I1., Ham H.JI., Yrounckuit I1.1O., Poxkosa E. H., I1. 1.
Henncos. Ilox o6meid pen. mpod. H. M. IlpxkeBanbckoro. «CamocTosiTenpHas pabota
CTYJIGHTOB TI0 Kypcy «OpraHuueckas XuMus» (MeTogudeckue ykazanws). WM3n-Bo PI'AY-
MCXA nmenu K. A. Tumupszesa, 2011 r., Tupax 110 sk3., 47 c.

3. Omutpues JI. b., Marenos U.B., [IpxxeBanbckuit H. M., Tokmakos I'.I1. ITox pen. mpod.
N.N.I'pannbepra. Metoauueckue yka3aHus M0 UACHTHU(PHUKAIMA HEU3BECTHOI'O OPraHUYECKOIro
coenuaenusi. KypcoBas pabora nmo oprannueckoir xumun. M3n-so PTAY-MCXA umenn K. A.
Tumupszesa, 2005 r., 60 c.

4. Ipxesansckuit H. M., Poxkosa E. H., Ham H. JI., Toxmakos I'.Il., Imutpues JI. b.,
Yrmunckuii [LYO., Jlykuna U. B. JIaGopaTopHo-nipakTHUecKue padoThl IO OPraHUYECKOH XUMHUH
(pabouas terpanp). U3n-so PTAY-MCXA umenu K. A. Tumupszesa, 2017 r., tupax 350 3k3.,
84 c.

8. Ilepeuenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTEpHET),
HEeO0XOAUMBIX VISl OCBOCHU S JUCHUIJIMHBI (MOIYJISA)

1. TIporpamma ChemLab. — anst mpoBeeHusI BUPTYyadbHBIX XUMHYECKUX IKCIIEPHUMEHTOB
(OTKPBITBIN TOCTYI)

2. Tlporpamma MathLab — mis MoxenupoBaHus BIUSHHS YCIOBHIA XUMHUYCCKUX PEAKIIHA,
KaTaJM3aToOpOB U MHTMOUTOPOB Ha BBIXOJ MPOIYKTOB IPH MPOBEACHUH SKCIIEPHMEHTOB
(OTKpPBITHIH 1OCTYI).

3. Scifinder - mouck MeTOaMK CHHTE3a, TUTEPATYPHBINA M MATCHTHBIN MOUCK T10

XUMHUH(OTKPBITBIA JOCTYII).

4. ACrosorganics - mouck B KaTajuorax (OTKPBITBIH JOCTYII).

5. ChemSource— UutepHeT — pecypc 1o paszaesiaMm XUMUH (OTKPBITBIA  TOCTYT).
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6. ChemFinderDatabasesSearchmouckoBas cucrema mo 100 XuMuyecKuM

(OTKPBITHIN TOCTYII).
7. baza naHHBIX

unpopmanuun  (BUHUTH). [loctynHbel criemyromme ©Oa3bl JaHHBIX,

caiitaM

«Xumus» BcepocCMHCKOro HMHCTUTYTAa HAay4YHOM W TEXHMYECKOU

COACpKAIIEC

uHpopmanuio B obnactu xumun: Xumus, Ousnko-xumuueckas 6uomnorus, Kopposus u
3amuTa oT Koppo3uu, Metauryprus, Oxpana okpysxarorieit cpesbi, O030pHhI.

9. Onucanme MaTepuaTbHO-TEXHUIECKOH 0a3bl, HEOOXOIUMOH JIJIsl OCYIIECTBICHUS
00pa3oBaTENFHOTO MpoIecca IO JUCIUIIIIHHE

Tab6muna 9

Ceenenust 00 00ecrie4eHHOCTH CTIENMATU3UPOBAHHBIMY Ay IMTOPUSAMM,
Ka0nHeTaMu, J1a0opaTopusiMu

HaumeHoBaHue crieniuaabHbIX

MOMENIeHUI U NIOMEeINeHu ! NS

CaMoOCTOSITeIbHOM padoThl (Ne
y4eO0HOro Kopmyca, Ne ayauropuu)

OCHAIIIEHHOCTH CNEeNHAJLHBIX IOMEINEeHNI 1
NMOMeIEeHUI VISl CAMOCTOSITeIbHOI PadoThI

1

2

VYuebnslil kopmyc Ne6, aya. 330
Yuebnas ayoumopus ons umenus nexyutl,
nposedeHuss  1abopamopHulx  pabom,
NPAKMUYEeCKuUx 3aHAmuil, 01 Npo8eoeHUs:
3auAMULL CeMUHAPCKO20 Mund, y4yeOHasl
ayoumopus ons 2PYNNoGbIX u
UHOUBUOYATILHBIX KOHCYIbmayutl, yueonas
ayoumopus Ol meKywe20 KOHMpPOs U

APOMEINHCYMOUHOL ammecmayuu,
nomewjeHue  Oa  CAMOCMOAMENbHOLL
pabomol.

1.YerpoiictBo muist cymku nocyasl [19 -2000 1 wir.
(MHB. Ne 558405/3)

2. lIxad ansg xum. nocyast 1 mr. (MuB. Ne 558596)
3. lxadp s xum. peaktuBoB 1 mT. (MHB. No
558596/1)

4 MynbTuMequiiHas yYCTaHOBKAa B KOMILJIEKCE C
kommneiorepoM 1 mr. (MuB. No 558883, UuB. No
591717/1, NuB. 602449, NuB. Ne 602471)
5.Cymmmnbnbiii mkadp PD 115 1 mr. (MHB. Ne
558344)

6. Moiika naGopatopnas 7 wmrt. (MHB. Ne558595/1,
MuB. Ne558595/2, HMus. Ne558595/3, MHus.
No558595/4, NuB. Ne558595/5, WuB. Ne558595/6,
NuB. No558595)

7. Bormsoknoit mkad 4 mr. (MuB. Ne558597/1, Uus.
Ne558597, MuB. Ne558597/2, IuB. Ne558597/3)

8. JIabopatopHnslit cron — 30 mT.

9. Jlocka menoBast — 1 mmiT.

10. Cryn-tabypet — 30 mir.

11. lIraruBer 10 mIT.

12. I'a30BbIE rOpENKH § IMIT.

13. DnekTprueckue IMTKHU 2 MT. «OKa-5».

14. Becwl nanekTpoHHble 1 1T
modelProSPU 202

«Ohaus»

VYueOuslit kopmyc Ne6, ayx. 221
Vyebnas ayoumopus o0na npogedenus
1abopamopHelx  pabom, NPAKMUYECKUX
3auamuil, Ol NPOBEOeHUs  3AHAMUL
CEMUHAPCKO20 MUna, y4eondas ayoumopus
0N 2pYNNoGulX U  UHOUBUOYATbHBIX
KOHCYIbmayutl, yueoHas ayoumopusi Ois

1. YerpoiictBo ans cymku nocynsl 119 — 2000 1
wt. (MaB. Ne558405/1)

2. Nocka ayautopnas 1 mt. (MuB. Ne 560483)
3.Cronuku nogwsemubie 3 mT. (MuB. Ne 558404/20,
WuB. Ne 558404/21, NuB. Ne 558404/22)

4. Cymmmnbabiii mkad 1 mr. (MuaB. Ne 558344/2)
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MeKyuje2o KOHMpoas U NPOMeHCYMOUHOU
ammecmayuu, nomeujerue o
camocmosamenvbHou pabomol

5. Moiika naboparopHas 4 mt. (MuB. Ne 558384/1,
Hus. Ne 558384/2, Wus. Ne 558384/3, Hus. Ne

558384/4)
6. kad mmst xum. peaktuBoB 1 mmr. (MEB. Ne
558505/1)
7. kad nmnsg xum. mocyasl 1 mr. (MHB. Neo
558505/1)

8. llIxad BerTspkHOM 5 T, (MHB. Ne 558507/5, 1HB.
Ne 558507/6, NuB. Ne558507/7, NuB. Ne558507/8,
NuB. Ne558507/4

9. Cronsbl maboparopusie 30 mT.

10. Cryn-Tabypet 30 mir.

11. Cron nucbmenHsIi 1 mrT.

12. Bemanka mjis oAexAbl BepTUKalbHas liiT.
(MuB. Ne 333144)

13. llIratuBser 10 mT.

14. I'azoBbI€ rOpesKy § MIT.

15. Dnexktpuueckue mIUTKH 2 mT. «OKa-5».
16. Becbl snekTpoHHsie 1 mT.

modelProSPU 202

«Ohaus»

VY4eOnslif kopryc Neb, ayz. 222
Yyebnasa ayoumopus oOna npogedenus
1abopamopHelx  pabom, NPAKMUYECKUX
3auamul, O NPOBeOeHUs  3aHAMUl
CEMUHAPCKO20 MUna, y4eonas ayoumopus
Ol 2PYNNoGuIX U UHOUBUOYATbHBIX
KOHCYIbmayutl, yueoHas ayoumopus Ois
MeKywe20 KOHMpOJisi U NPOMENCYMOUHOU
ammecmayuu, nomeweHue ons
CamocmosimenvbHol pabomol

1. YcrpoiictBo ansa cymku nocyast [19 — 2000 1
mt. (MHB. Ne558405/1)

2. Nocka ayautopnas 1 mt. (MuB. Ne 560483)
3.Cromuku nogsemusie 3 mr. (MuB. No 558404/20,
WuB. Ne 558404/21, NuB. Ne 558404/22)

4. Cymmnbabiil mkad 1 mwr. (MuB. Ne 558344/2)

5. Moiika nab6oparopnas 4 mr. (MuaB. No 558384/1,
HuB. Ne 558384/2, UuB. Ne 558384/3, UuB. Ne
558384/4)

6. lIxad mms xum. peaktuBoB 1 mr. (MHB. Ne
558505/1)

7. llkad nmns xum. mocynbl 1 mr. (MuB. Ne
558505/1)

8. llkad BeITsKHOM 5 mT. (MHB. Ne 558507/5, 1HsB.
Ne 558507/6, NuB. Ne558507/7, NuB. Ne558507/8,
NuB. Ne558507/4

9. Cronbl naboparopusie 30 mIT.

10. Cryn-TaOypet 30 mir.

11. Cron nuceMeHHbI# | mrT.

12. Bemanka 1 oaexapl BEpTUKaibHas 11T.
(MHB. Ne 333144)

13. IllItatuBel 10 mT.

14. I'a30Bble ropenky 8 mrT.

15. Dnexrpuyeckue WIATKA 2 mWT. «OKa-5».
16. Becwl nanektpoHHble 1 T
modelProSPU 202

«Ohaus»
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VYuebnslit kopmyc Ne6 1. MynpTuMeauiiHasl yCTaHOBKA B KOMILJIEKCE C
bonpmas xumudeckas ayautopus (bXA) | komnprorepoMm 1 mr. (MuB. Ne 410124000602969)
Yuebnas ayoumopus ons umenus nexyuti | 2. TpuOyna 1 m. (MuB. Ne591742)

(200 uenosex) u npogedenus sanamuti | 3. Jlocka menopas — 3 1mT.

JEeKYUOHHO20 MUNA 4. Cton nucbMEHHBINA — 1 mT.
LlenTpanpHas HaydyHas OUOIMOTEKA Jlns camocToATEeTbHOM pabOThI CTYICHTOB
HMEHH
H. U. Xene3snopa. YuranpHEIH 3aIl.
Oobmexutust. KomHaTs! st Jis caMoCTOsITeNbHON PabOThI CTY/IEHTOB
CaMOIIOATOTOBKH.

10. MeToanueckue peKOMEHIAMUMN CTYI€HTAM 110 OCBOEHH IO M CIIUTIJINHbI

JUis akTUBHOM CaMOCTOSITENIbBHOM KaK ayAMTOPHOM, Tak M BHEayJIUTOPHON paboThI
PEKOMEHYeTCs:

1. CocraBuTh HeAeNbHBIA TUIAH pabOTBI MO BCEM  IMpeaMeTaM, B  KOTOPOM
IIPeyCMaTpUBAIOTCSI OCHOBHBIE 33JJaHMs U BUJbI paOOThI; HA CAMOCTOSTENBHYIO padoTy
0 KypCy OpraHUYeCKOi XUMHUH OTBECTH OKOJIO 3 .

2. OO0s3aTenbHO IMOCEIIAaTh JIEKUMHM M JlabopaTopHble paboThl, B TOM YHCIE H
(bakyIbTaTUBHBIC; HAJ0 UMETh B BUIY, YTO U3YYEHUE MaTEpUaa Mo y4eOHHUKY, KAaKUM ObI
OH XOPOILIUM He ObLI, BCETa BbI3bIBAET 3HAUUTENbHBIC 3aTPy/THEHHUS.

3. HeykocHUTENTPHO W  CHCTEMAaTHYECKH  BBIIOJHATH  3aJaHUs,  IpenjaracMble
IpernosiaBaTeneM; TOJBKO TaKUM CIIOCOOOM MOXKHO TNPHOOPECTH IpPOYHbIE U
JOJATOBPEMEHHBIEC 3HAHUS 110 OPTaHUYECKOW XHUMUU.

4. Hwmets xopoiro 060pyaoBaHHOE pabouee MecTO JgoMa (B OOLIEKUTHUN), THOO TOTOBUTHCS
K 3aHATHSM B OUOIMOTEKE.

5. CoueraTb MHAWMBUAYAJIBHYIO CAMOCTOSITENIbHYIO paboTy ¢ paboToil B kosuiektuBe (3-5

YEJIOBEK).
[Tocemare KOHCYIBTAIMK U CAMOCTOSITEIbHBIC ayIUTOPHBIE 3aHATHS Ha Kadepe.
7. OCBOUTHh METOAMKY CAMOCTOSTEIbHOM pabOThl € KHUIOM U KOHCHEKTUPOBAHUE

JIEKIIMOHHOT'O MaTepHara.

o

Buabl u popmbl 0TPadOTKHM NPONYLIEHHBIX 3AHATHI

CryneHTt, mpomycTUBLIMM JabopaTOpHble pPabOThI, 00s3aH IPENOCTABUTh pELICHHUE
TECTOBBIX M KOHTPOJBHBIX 3aJlaHUI O MPOMYIIEHHOW TeMe, 0TpadoTaTh 3KCHEPUMEHTAIbHYIO
paboTy o MPOMYIIEHHOH TeMe.

11. MeToauyeckne peKOMeH AU MPENnoAaBaTe/siM 10 OPraHu3anum o0y4eHus 1o
JUCHUILINHE

[lpn mpemomaBaHWM JWUCIUIUTMHBI HEOOXOIWMO OPHEHTHPOBATHCS HA COBPEMEHHBIC
oOpa3oBaTenbHble U HH(GOPMAIIMOHHBIE TEXHOJOTMM, B TOM YMCJIE€ Ha HCIIOJIb30BAaHHE TAaKUX
BUJIOB Y4€OHBIX padOT, KaK TECTUPOBAHUE.

TecToBbIii MaTepuasl MPEACTaBIECH IO BCEM pa3/ieliaM M TeMaM C LEeNbI0 OpraHu3aluu
IPOrpaMMUPYEMOr0 KOHTPOJS 3HaHMM Ha Kaxao maboparopHoil pabote. s s3Toro
IpeIyCMOTPEHa BblJjaua TECTOBBIX 33aJJaHUN C 5 BOIPOCAMHU, YTO MO3BOJSET KOHTPOIUPOBATH U
OIICHUBATH CTY/ICHTA Ha BCEX JTaOOPATOPHBIX paboTax.

Hapsany c¢ TectupoBaHueM HEOOXOAMMO MPOBOJIUTH YCTHBIM ONpOC CTYACHTOB,
KOHTPOJIMPOBATH BHITTOJIHEHHUE 33 JaHHHA.
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KontponbHbie BOMPOCH BBLAAIOTCS CTYACHTAM IO pasjiejaM, TeMaM HEMOCPEICTBEHHO
nepes X U3y4eHHUEM, U4TO MO3BOJISIeT COPUEHTHPOBATh CTYIEHTa B y4ueOHOM MaTepHale.

[TogpoO6HO pekoMeHAalMu U3JI0KEHbl B METOJMYECKUX yKazaHusix: boes B.U.,
Hmutpues JI. b., Tokmakos I'.I1., I'paan6epr .M., Ham H.JIL., Poxxkosa E. H. [Tox o6mieit pex.
npod. H. M. IIpxkeBanbckoro. «Opranu3anus yaeOHOTo Iporecca 1mo Kypey «OpraHudeckas
xuMus» (Merogumdeckue ykasanws). M3n-Bo PTAY-MCXA umenu K. A.Tumupszesa, 2011 r.,
tupax 50 3x3., 37 c.

IIporpammy pa3zpaboraJ:

[TpxxeBansckuit H. M., 1.X.H., ipodeccop
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PELHEH3USA
Ha pa0o4y10 NporpaMMmy M CUMIJIMHBI

b1.0.03.04 «Xumus opranndeckas» OIIOII BO no nanpasiaenuto. 35.03.03 Arpoxumus u
arporno4yBoBe/ieHUe, HANPABJCHHOCTH: TeHeTHYeCKAas U arPOIK0JIOrH4ecKasi OLeHKA I04B,
CeJIbCKOXO03MIiCTBEHHAS] MUKPOOUOJIOTHS, ATPOIKOJIOTHS, IUTAHNE PACTEHUI U KA4eCTBO
ypo:xas, (KBaau@pukanus BbIIYCKHUKA — 0aKajaaBp)

Topmmuem C. I1., 3aBenyromummM kadeapoii arpOHOMUYECKON, OMOTOTUIECKOW XUMHH U
paguonorun, ®I'bOY BO Poccuiickuii rocyaapCTBeHHbIM arpapHbiii yHUBepcuTeT-MCXA
umenun K. A. TummupsizeBa, JOKTOPOM OHOJIOTMYECKUX HAYK (Jajiee MO TEKCTY PEleH3EHT),
MpoBeieHa pereH3ust padodeil mporpamMmbl quciuiInabl b1.0.03.04 «Xumus opranuyeckas
OIIOIT BO no nanpasnenuto 35.03.03 ArpoxuMusi W arpornoyBOBEIEHUE, HAIPaBIEHHOCTU
TeHeTUYEeCKass U arpo’KOJOrMuecKas OLEHKAa MOYB, CEJIbCKOXO3SHCTBEHHAs MHUKpPOOUOJIOTHS,
arpodKOJIOTHS, NMUTAHWE pPACTEHHH M KayecTBO yposkas (OakanaBpuar), pa3paboTaHHOW B
OI'BOY BO «Poccuiickuil rocynapcTBeHHbId arpapHbiii yHuBepcuteT-MCXA umenu K. A.
TumupsaseBa» Ha kadenpe xumuu (paspadoruuk — IlpxeBanbckuit H. M., TOKTOp XMMHUYECKUX
Hayk, mpodeccop kadenpel xummu DI'BOY BO «Poccuiickuil rocyaapcTBEHHBIM arpapHbIi
yHuBepcuteT - MCXA umenu K.A. Tumupsizeay.

PaccmoTpeB mpencTaBieHHBIE Ha PELEH3UI0O MaTepHalbl, PELEH3EHT TMpUIIen K
CJIEYIOIKMM BbIBOJIAM:

1. llpenbsaBnennass  pabouas mporpamma  gucuuiumabel  51.0.03.04  «Xumus
opranuyeckas» (naiee mo tekcty IIporpamma) coomseemcmeyem tpeboanusim ®I'OC BO no
HampaBiaeHuto 35.03.03 Arpoxumuss m arpomouBoBeneHue. I[Iporpamma codepowcum Bce
OCHOBHBIE  paslienbl, coomeemcmeyem  TPeOOBaHUSIM K  HOPMAaTUBHO-METOAMYECKUM
JIOKyMEHTaM.

2. llpencraBnennass B I[lporpamme axmyanpnocmes y4eOHON JUCIUIUIMHBI B paMKax
peanmu3anuu OIIOII BO ue noodnescum commenuro — MACUUILUIMHA OTHOCUTCSA K 00s13aTeIbHOMN
YaCTHU JUCIUIUIMH Y4eOHOTO IJ1aHa

3. Ilpencrasnennsie B [IporpamMme yeru DUCHUIUIIMHBI coomeemcmeayion TPeOOBAHUSIM
®I'OC BO nanpasnenus 35.03.03 ArpoxuMus U arporO4YBOBEICHHE.

4. B cootBerctBuu ¢ [Iporpammoii 3a auctumuinzoi «b1.0.03.04 Xumust opraHuueckas»
3akperyieHo 2 komnemenyuu. JlucuunouHa b1.0.03.04 «Xumus opraHuueckas» W
npencranienHas [Iporpamma cnocobna peanusosams nX B 00BIBIECHHBIX TPEOOBAHUSX.

5. Pesynomamut 00yuenusn, npencrasieHsslie B [IporpaMMe B KaTeropusix 3HaTh, yMETh,
BIAQJIETh coomeemcmeyom crneuuduke M COAEpN aHUI0 AUCHUIUIMHBL U JeMOoHCmpupyion
B03MOHCHOCHL TIOJTYYEHUS 3aBICHHBIX PE3yJIbTATOB.

6. O6mas Tpynoémkocts auctumuinHbl «b1.0.03.04 Xumus opranmygeckas» cocTaBiseT 3
3auétHbie eauHUIb (108 yacoB).

7. Wudopmaius o0 B3aUMOCBSI3M HM3YyYaeMbIX AMCLUMIUIMH M BONPOCAM HCKIIOYEHHUS
IyOMMpOBaHUS B COJIEPKAHUU TUCHUIUIUH coomeemcmeyem ACUCTBUTEIBHOCTU. JIMCIUITITHHA
b51.0.03.04 «Xumust opranudeckas» B3anMocBs3aHa ¢ Apyrumu aucuumuimHamu OINOIT BO un
VYyebHoro miuana no HampasieHuto 35.03.03 Arpoxumusi ¥ arporouBOBEIEHUE U BO3MOXHOCTb
TyOIMpOBaHUS B COJEPKAHUU OTCYTCTBYET.

8. IlpeacraBnennas Ilporpamma mpenmosiaraeT HCHOJIb30BAaHHE  COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJOTUN, UCIONb3yeMble MPH peau3allii pPa3u4HbIX BUJOB yueOHOMN
pabotbl. @opMbI 00pa3z0BaTEIbHBIX TEXHOJIOTHI_coomeemcmayom ciennruke JUCIUTUINHBL.

9. Ilporpamma mucrummmabsl B51.0.03.04 «Xumus opraHuyeckas» TpeAroiaraet
3aHATHUS B UHTEPAKTUBHOU (opMme.

10. Bunpl, comepkaHwe H TPYAOEMKOCTH CaMOCTOSTENBHON pabOTBl CTYICHTOB,
npezcrasieHHble B [Iporpamme, coomeemcmeyiom TpeGOBaHUSAM K MOATOTOBKE BBITYCKHHKOB,
conepxkaniumcst Bo @I'OC BO nanpasnerus 35.03.03 Arpoxumus u arporioYBOBEICHNE
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11. IlpencraBnennsle u onucaHHble B IIporpamme (Qopmbl mekyujeri ONEHKH 3HAHUN
(TecTupoBaHUe, ydyacTHE B 3alllUTE€ SKCIEPUMEHTAIBHBIX pabOT, TECTOBble M JOMAallHHE
KOHTPOJIbHBIE 3aJ[aHusl), coomeemcmeyiom crueunpuke TUCUUIUIMHBI M TpeOOBAaHUSAM K
BBIITYCKHUKaM.

12.  ®opma mNPOMEKYTOUHOTO KOHTPOJIS 3HAHUK CTYACHTOB, IPEIyCMOTPEHHAS
[Tporpammoii, ocymiecTBisieTcst B popMe SK3aMeHa 4YTO coomeemcmayen CTaTyCcy AUCUUTIINHBI
Kak AucIuIuimHbl oos3arensHoil yactu bl ®I'OC BO nampasnenust 35.03.03 Arpoxumus u
arporno4yBoBe/ICHUE.

13. ®opMmbl OLIEHKM 3HAaHWH, mpencTaBieHHble B llporpamme, coomeemcmeyiom
cnenuduke JUCUUILTUHBI U TPEOOBAHUSM K BBITYCKHUKAM.

14. Y4eOHo-MeToanuecKkoe 00eCredeHrne TUCIUIUIMHBI TPEJCTaBICHO: OCHOBHOMN
TUTEPaATypo — 3 UCTOYHMKA (0a30BBIM yUeOHUK M 2 TIOCOOUS ISl CAMOCTOSTEIIbHONW paboThI),
JIOTIOJTHUTEIILHON JINTEpaTypoil — 2 HauMEHOBAaHUS, NEPUOJUUECKUMH W3JaHUSMH — 3
HUCTOYHUKA CO CCBUIKOM Ha 3JEKTPOHHBIE pecypchl, MHTepHeT-pecypchl — 7/ HCTOYHUKOB U
coomeemcmgyem  TpeboBanmsiv  ®I'OC  BO mnanpaBnenuss 35.03.03 Arpoxumus wu
arporno4yBoBe/ICHUE.

15. MarepuanbHO-TEXHUIECKOE OOECIICUeHUE TUCIUIUIMHBI COOTBETCTBYET CHCIH(UKE
mucuunabl - b1.0.03.04  «XuMust opraHudeckas» M O0SCIeYMBaeT  HCIIOJIb30BAaHHE
COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCJIE HHTEPAKTUBHBIX, METO0B O0yUECHHUSI.

16. MeTtoauueckne pEKOMEHIAIMU CTYJACHTaM M METOAMYECKHE PEKOMEHIAIuU
IpernojaBaTessiM [0 OpraHu3aluyd OO0y4eHMs] 1O JAMCLUMIUIMHE JAl0T MPEJICTaBICHUE O
cnenuduke o0yuenus no gucruruinae b1.0.03.04 «Xumus opranndeckas.

OBIIME BbIBObI

Ha ocHoBaHuM MpoBEeNEHHOH pEIeH3UU MOXKHO CAeNaTh 3aKIIOYEHHE, YTO XapakTep,
CTPYKTypa U cojepkanue paboueir mnporpammbl jaucuumuinabl  b1.0.03.04  «Xumus
oprannyeckas» OIIOIl BO no nanpasnenuto 35.03.03 Arpoxumusi U arpornoyBOBEJEHUE,
HAIPaBJIEHHOCTH TE€HETHYECKas M arpo3KOJOTMYecKas OLIEHKAa IIOYB, CEJIbCKOXO3SMCTBEHHAs
MUKpPOOUOJIOTHS, arpodKOJIOTHs, MUTAaHHE PACTEHHH M KadecTBO ypokas  (KBaimudukanus
BHITTyCKHUKA — OakamaBp), paspaborannas IIpxeBambckum H. M., TOKTOPOM XMMHYECKHX HAYK,
npodeccopom kKadenpel xumun DPI'BOY BO  «Poccuiickuii  rocyIapCTBEHHBIA — arpapHbIi
yauBepcuteT-MCXA wumenn K.A. TummpszeBa», coorBerctByeT TtpeboBanusim PIrOC BO,
COBPEMEHHBIM TpeOOBaHUSAM SKOHOMMKH, PBbIHKA TpyJa M MO3BOJUT MpU €€ peanu3aluu
YCIIEIHIHO 00ecnevnTh (OPMHUPOBAHUE 3asIBICHHBIX KOMIIETEHIHH.

Penensent: Topuun C. I1., 3aBenyronuii kadeapoit arpoHoMHUYECKON, ONOTOTHUECKON XUMUU U
paauonorun, ®I'BOY BO Poccuiickuii rocynapcTBeHHBIN arpapHbIii YHUBEPCUTET-
MCXA umenu K. A. TumupsizeBa, 10KTop OMOJOTHUECKUX HAYK

29.06.2020 .
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