roy BIoO «(10OHEUKHWI HALHUOHAJIBbHBI YHUBEPCUTET»

XumHuyecknii pakyabTeT
Kadenpa 6uoxumum u opraHu4ecKoi XUMHH

YTBEPXKJAIO:
OPEKTOp MO HayYHO-METOAUYECKOH

X SRS
L A\
)6‘0%2.;4 02076“*@“ R
£0,0400, 3¢ w4
80 05pA30LS

PABOYAS IPOI'PAMMA YYEBHOH JUCHHIIJIMHBI

«OpraaneCKaﬂ XUMHUA»

CneuunanbHOCTb: 04.05.01 @ynoamenmanvHas u NPUKIAOHASL XUMUS
OObpazoBaresbHas nporpaMma: cneyuanumem

KBanudpuxauus: Xumux. IIpenooasamens xumuu

®dopma o0yueHus: ouHas

Honeuk 2020






1. OBJIACTb NIPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLHECCE

Huctunnuaa «Opranuueckass XUMHUs» SABJISETCS 0a30BOM 4acThi0 MPO(ECCHOHATBEHOTO
0Jl0Ka JUCHMIUIUH TOJATOTOBKM CTyneHToB Mo creruanbHocTH 04.05.01 «DyHnameHTanbHas u
npuKiIagHas Xumus». OCHOBBIBacTCS Ha 0a3e KOMIICTCHIIMH, MOJYYCHHBIX OOYYArONIMMHUCS TPU
W3YYCHUU TaKUX JUCIHIUINH, Kak Heoprannyeckas xumusi, AHanutudeckas xumus. [Ipu ocBoeHun
JAHHOW JTUCIUIUTMHBI 00YYaroNIHecs TOJDKHBI BIIAJCTh CICAYIOMNMHU MOHITHSIMH: CTPOCHHE aToMa,
TUNBI XUMHYECKOW CBS3H, SJICKTPOOTPUIATENBHOCTh, THUIBl XUMHYECKHX PEAKIMil, KJIACChI
HEOPTaHUYECKUX COCTMHECHHM.

N3yuenne naHHOW AMCHUIUIMHBI SBJSIETCS MPEALUISCTBYIOMIUM Il U3yUYEHUs TaKUX KypCOB
kak Pusznueckue MeToabl uccieaoBanus, Crepeoxumus, buoxumuss u mMolekyJspHas OUOJIOTHS,
XUMHUYECKUE OCHOBBI OMOJIOTUYECKUX MTPOLIECCOB.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka yueoHoil Oucyuniunsl

04.05.01 dynnameHTanbHas U MPUKIaIHAS

CrennaibHOCTh

XAMUS
Croenmann3anus
OO0pa3oBarenbHasl mporpaMmma Cnenuanurer
Kpanudukamms Xumuk. [IpenongaBarens XumMun
KonnyecTBo conepikaTenbHBIX MOTyJIeH 3

Jucnumnnuza 6a30BoH / BapuaTUBHOM YacTH

. JucnurnnuHa 6a30BOM 4acTH
00pa30BaTesIbHOM pOorpamMmbl

®opmbl kouTpostst (MK, sk3ameH, 3a4eT) 2 9K3aMeHa, 3ader, 3 MK
Mokasaten ouHas (hopma 3aouHas popma
o0y4eHus o0y4eHus
KonudecTBo 3a4eTHBIX eAMHUIT (KPEITUTOB) 16
T'ox moaroToBku 2,3
Cemectp 3,4,5
KoanuecTBo yacor
- JIEKITMOHHBIX 144
- MPAKTUICCKUX, CEMUHAPCKHIX
- 1a00paTOPHBIX 198
- CAaMOCTOSITEITLHOM pabOThI 234
B T.4. UHAUBHUIYIbHOE 3aJaHHE
HenenpHoe KOIMYECTBO YacoB,
B T.4. Ay TUTOPHBIX > B 3 cemectpe; 7B
4,5 cemecTpax

3. OIMCAHME JUCHHUIIJIMHBI

Ilenu: 3HAKOMCTBO C BHYTPEHHEH JIOTUKOM OPraHM4ecKOM XHMMHHM KakK HayKu;
(dopMupOBaHUE MPEJCTABICHUNH O MEXaHHW3MAaX OPraHMYecKUX peakiuil. M3ydeHne XuMHUeCKHUx
CBOWCTB OCHOBHBIX KJIACCOB OPraHWYECKHMX COEAMHEHMI; (popMUpOBaHUE MPENCTaBIECHUI O CBS3U
PEaKLMOHHON CIOCOOHOCTH OPraHUYECKUX MOJIEKYJI C UX CTPOCHUEM.

3anauu:

- WCTOJb30BaHME (PyHAaMEHTATBHONH TEOpUH XUMHYECKoro crpoeHus A.M. Bytneposa,

JIOTIOJIHEHHOM COBPEMEHHBIMM JJIEKTPOHHBIMHU IPEICTABICHUSMH O CTPOCHUM aTOMOB, MPHUPOJE




XUMUYECKOW CBSI3U, CTEPEOXUMHH OPraHUYECKUX MOJIEKYJl Il OOBSICHEHHS pPEaKIMOHHOMN
CIIOCOOHOCTH OPraHUYEeCKUX BEIIECTB;

- W3YyYCHUE MEXAHU3MOB pEAKLHM, XAPAKTEPHBIX JUIS KaXJOTO KJIacca OpPraHHMYECKHUX
COCJIMHEHM;

-BBISICHEHUE POJIM M 3HAYCHUSI OPTaHUYECKOM XUMHH B KU3HEAECATECIBHOCTH YEJIOBEKA.

TpeGoBanus K pe3yabTaTaM OCBOECHHMSl AMCHMIIHHBIL. [Iporiecc M3ydeHus AMCUIUTUINHBI
«Opranuueckas XUMUs» HalpaBieH Ha (OPMHUpPOBAHUE DJIEMEHTOB CIEAYIOIIUX KOMIIETCHIUH B
cootBeTcTBUM ¢ PI'OC BO P® cneunansHoctu 04.05.01 ®@ynpameHTanbHas U NPUKIIAAHAL
XUMHSI M OCHOBHOW 00pa3oBaTENbHON MpPOTpaMMBbI BBICIIETO OOpa30BaHUs CIEIUATBHOCTH
04.05.01 dynnameHTanbHas U MPUKIAIHAS XUMHUSL:

a) ynueepcanvuvix (YK):

VK-1. CnocobeH ocyniecTBIATh KpUTHUECKHUI aHAIN3 MPOOJIEMHBIX CUTyal[lil HA OCHOBE

CHUCTEMHOTI'0 TI0JIX0/1a, BBIpabaThIBaTh CTPATETHUIO JCHCTBHIA

VK-2. CnocobeH ynpaBisiTh IPOEKTOM Ha BCEX dTanax ero »u3HeHHoro nukiaa YK-4.

Crioco0GeH MpUMEHSITh COBpEMEHHBIE KOMMYHHUKATHUBHBIEC TEXHOJIOTUU, B TOM YHCIIE Ha

WHOCTPAaHHOM(BIX) s3bIKe(ax), A1 aKaJeMUYECKOTO U TPO(PECCHOHATEHOTO B3aUMOICHCTBUS

YK-8. CiocobeH co3aBaTh U NOAACPKUBATH O€30TIaCHBIEC YCIOBUS )KU3HEACITEIbHOCTH, B

TOM YHCJIE IPH BOZHUKHOBEHUH YPE3BBIYANHBIX CHTYaIni

0) oowenpogpeccuonanvnuvix (OIIK):

OIIK-1. CrmocobeH aHanM3UpPOBAaTh, WHTEPIPETUPOBATH W 0000IIaTh  pe3yNIbTaThI
9KCIIEPUMEHTAIBHBIX U PACYETHOTECOPETUUECKUX padOT XMMHUUYECKON HAMPaBICHHOCTH

OIIK-2. CnocobeH mOpOBOAMTH XUMHYECKHH SKCIIEPUMEHT C  HCIOJb30BaHHUEM
COBPEMEHHOT0 000pYI0BaHMs, COO01asi HOPMBI TEXHUKH 0€30MacHOCTH

OIIK-3. CnocoOeH NpUMEHSTh PacyeTHO-TEOPETHYECKHE METOJBI Ui M3yYEHUS] CBOHCTB
BellecTB M mporeccoB C UX y4acTHEM, HCIIONb3YsS COBPEMEHHOE IMPOrpaMMHOE OOecIedeHue u
0a3bl JaHHBIX MTPO(HECCHOHATLHOTO Ha3HAUYCHUS

OIIK-4. CrocobeH muaHupoBaTh pabOThl XMMHYECKOW HAMpPaBICHHOCTH, 00pabaThiBaTh U
UHTEPIPETHPOBATh TOJIyYEHHBIE pPE3yJbTaThl C HCIHOJIH30BAHUEM TEOPETUYECKHX 3HAHUU U
MPAKTUYECKUX HaBBIKOB PEIICHUS MAaTEeMaTHUYECKUX U (PU3UUECKHX 3a]au

OIIK-5. CrnocobeH wucnonb30BaTh HHPOPMALMOHHBIE 0a3bl JAaHHBIX M aJalTHPOBATh
CYILIECTBYIOIINE MTPOrPaMMHBIE MPOIYKTHI sl peHIeHUs 3a/1a4 MpodeCCHOHATBHON AESITENbHOCTH C
Y4ETOM OCHOBHBIX TpeOOBaHUI HH(POPMAIIMOHHOMN 0€301MacHOCTH

OIIK-6. CriocobeH mpeacTaBiIsTh pe3yJIbTaThl MPoheCcCHOHATBHOMN NEeATeIbHOCTH B YCTHOU
U THUCBMEHHOH (opMe B COOTBETCTBMM C HOpPMaMH W TPaBWIaMH, MPHHATBIMA B
podeCCHOHATIBHOM COOOIIECTBE

8) npogheccuonanvnvix komnemenyui (I1K):

IIK-1. Cnocoben mnpoBoauth cOop, 00pabOTKy, aHamM3 W O0O0OOIIEHUE pe3yJbTaTOB
HKCIIEPUMEHTOB M HCCJIECIOBAHUN B PA3IMYHBIX OOJACTAX XUMHM, XMMHUYECKOW TEXHOJOTHH WU
CMEXHBIX HayK;

[IK-3. CnocoGeH BHEIpSATH pe3yJbTaThl MCCIENOBAHUNA U Pa3pabOTOK B COOTBETCTBUU C
YCTaHOBJICHHBIMU TTOJTHOMOYHSIMH.

[TK-4. Crioco6eH mpoBOAUTh HAyYHBIE UCCIICIOBAHMSI, COBEPIIICHCTBOBATh U pa3padaThiBaTh
TEOPUU U METOJAbl M3YUYEHHS] XMMHUYECKUX MPOLECCOB, OCYIIECTBIATh MPAKTUUYECKOE MPUMEHEHHE
NOJYYCHHBIX 3HAHUN M PE3yJIbTaTOB B PA3JIMYHBIX OTPACISIX SKOHOMHUKHU (IIPOMBIIIICHHOCTH,
CEIbCKOM XO3SICTBE MW JIp.), CBS3aHHBIX C TIEpPepadOTKON  CHIPhS, MOIy(padpUKaToB,
NPOMBIIIJICHHBIX ~ OTXOJOB, TIIOJIyYeHHEM M COBEPLICHCTBOBAHMEM pPAa3IMYHBIX  BEIIECTB,
MaTepuasoB, pa3pabOTKON U yITydlIeHUEM TEXHOJIOTHYECKHX IPOIECCOB;

ITK-5. CrocobGeH K MPOBEIEHUIO ONBITOB, HCIBITAHUA W AQHATU30B C LEIbI0 HU3YYCHHS
COCTaBa, CTPOCHHUS, CBOMCTB U MPOILIECCOB NMPEBPAILIEHUI BEIIECTB, YHEPIreTUUECKUX U XUMHUYECKUX
U3MEHEHUH B Pa3IMYHBIX HATYPaIbHBIX WM UCKYCCTBEHHBIX BELIECTBAX, CHIPHE U M3/ICIHSIX;




[IK-6. CrnocobeH Ha pa3paOOTKy METOJUK IPOBEIEHUS KOHTPOJS KauyecTBa JUIs
W3TOTOBUTENEH U MOTpeOUTENeH XMMIUUECKON MPOAYKIIHH.

[IK-7. CnocobeH oCymecTBIATh HAyYHOE PYKOBOJCTBO pabOTaMH B COOTBETCTBHH C
IUTAHOM  paboThl  CTPYKTYpPHOTO TMoOApasieieHus, (OpMUpPOBATh UX KOHEYHbIE LEIH U
IpeJoiaraéMble pe3ysbTaThl;

[IK-8. CrnocobeH oCylEeCTBISITh KOHTPOJb BBIMOJHEHUS MPEAyCMOTPEHHBIX ILIAHOM
3aJaHuid, KOHTPOJIb KayeCcTBa MPOBEACHUSI padOT, BHIMOJIHEHHBIX pAaOOTHUKAMHU IOJPA3/ICICHUS U
COMCIIOJIHUTEIISIMY;

[IK-9. Cnoco0eH mnOpuUMEHATh  aKTyaJbHYI0  HOPMAaTUBHYI  JIOKyYMEHTAllUIO B
COOTBETCTBYIOIIIEH 007IaCcTH 3HAHUH.

B PE3YJIbTATC OCBOCHUA JUCHUIUIMHBI CTYICHT JOJI?KCH
3HAMmMb.

- CTPOCHHUE, TUITBI U30MEPHH, HOMEHKIIATYPY KJIACCOB OPTaHUYECKUX COCTUHCHUN;

- OCHOBHBIC CIOCOOBI TOJIyYCHHsS] OPTaHUYECKUX BEIISCTB B IPOMBIIUICHHOCTH U
nabopaTopuu;

- XUMHYECKHE CBOMCTBA M MEXaHU3MBbI PEaKIIHIA;

- IPAKTUYCCKOC UCITOJIb30BAHHUEC OPraHNYCCKHUX BCIICCTB.

yMmemb:

- HCIIOJIb30BaTh OCHOBHBIC MPHUHIHIILI ITOCTPOCHHUA HM30MCPOB U Ha3BaHUU OpTraHUYCCKUX
COCJIMHECHUH pa3IMYHBIX KJIACCOB;

- OIICHUBATH PEAKIIMOHHYIO CIIOCOOHOCTh PA3IMYHBIX KJIACCOB OPTraHMYSCKUX COCIMHCHHIA,

- IPEJICKa3bIBaTh MEXaHU3M PEaKIIUK Ha OCHOBE MPAKTUYCCKUX MCCIICIOBAHUN;

- YCTaHaBJIMBATb TCHCTUYCCKYIO CBA3b MCKAY KilaCCaMU OPTraHUYCCKUX CO€ILI/IH€HHI7L

61a0emb: OCHOBHBIMU NPUEMaMHU paOOTHI B JIAOOPATOPUH OPTraHMYECKOW XUMUH, METOIaMHU
CHUHTEC3a U OUYUCTKHU OPraHUYCCKUX COGI[HHGHI/Iﬁ.

4. COJAEP)KAHME JUCLUILIUHBI U ®OPMBI OPTAHU3ALIMY YYEBHOT' O
MPOLIECCA

HopsiakoBbiii Homep u | KpaTrkoe cogepxxanue TeMbl
TEMA

Cooepoicamenvuviii.  M0OOYIb 1. Teopemuueckue  0CHOBbI
Op2aHUYeCKol Xumuu. Yeneeo0opooul.

Tema 1. Teopemuueckue | 1.1. Ilpeanmer opranuueckoil xumuu. Hcropust craHoOBIEHUS U
OCHOBbL OopeaHuyeckol | pa3BUTHs OPraHMYECKON XUMHUH.

Xumuu 1.2. Knaccudukainus OpraHU4YeCKHMX COEAMHEHHUU 10 CTPOCHUIO
YIJIEPOAHOTO CKeJIeTa W MpUpoje (QPYHKIMOHAIBHBIX TpYI.
OcHOBHbIE (DYHKIIMOHAIBHBIE TPYNIBl M COOTBETCTBYIONIHE UM
KJIACChl OPraHUYECKUX COCTUHEHUH.

1.3. HomeHnkiarypa oOpraHM4eCKUX COCAMHEHUH: TpUBUAIbHASA,
paloHagbHas1, MeXIyHapoHasl.

1.4, Tunbsl XUMUYECKUX CBSI3€M B OPraHMYECKUX MOJEKYIax.
WNonnas, xoBajeHTHas, KOOPAMHAIIMOHHASI, CEMUIIOJISIPHASI CBSI3U.
Bogoponnass cBsa3b. KBaHTOBO-MEXaHMYECKHE OCHOBBI TEOPHH
XUMUYECKON CBSI3M. Buapl rubOpuau3anuyd aToOMHBIX opOuTanei
yriaepoaa, aszora, kuciopoaa. KoBalleHTHbIE G- M T-CBS3H, HX
XapaKTepUCTHKA C TO3UIMA MEeToJa MOJEKYJSPHBIX oOpOuTaneit
(MO). DnexTpoHHOE CTPOCHHME [BOMHBIX U TPOWHBIX YTJIEPOJ-
VIJIEPOAHBIX CBSI3€M M HMX XapakTEepUCTHKA (IJIMHA, SHEPTHUs,
MOJIIPHOCTD, TOJSPU3YEMOCTH ).

1.5. B3aumMHOE BIIMsSIHME aTOMOB B OPIraHMYECKUX COEIMHEHHSIX.




Wupykmwonnsnid  3¢dekr.  XapaKTepuUCTHKAa  WHIYKIIMOHHOTO
s dekra. DPdexT conpsxerus. Bunbl conpsikeHus: w,m-; p,m- U G,7-
. CoBMecTHOE TpOsiBIEHHE WHAYKIHMOHHOTO 3(hdekra n s¢dekra
CONPSKEHMs.  DJEKTPOHOJOHOPHBIC,  DIEKTPOHO-AKIEITOPHbBIE
3amecTtuTend. CriocoObl M300pakeHus pactpeieIeHUs YIIEKTPOHHOM
IJIOTHOCTH B MOJIEKYJIax.

1.6. N3omepuss opranumdeckux coeauHenuil. IIpocTpaHcTBEeHHOE
cTpoeHure Moiekyn CTpykTypHas uzomepus (M3oMepus yriaepoaHon
LENHU, U30MEPHSl MOJIOKEHUS U U30MepHUsl QYHKIIMOHAIBHBIX TPYII).
Crepeonsomepsl; ux kiaccudukamus. CrocoObl H300paskeHUs
IIPOCTPAHCTBEHHOTO  CTPOCHUS  OPraHUYECKUX  COEJUHEHMIA,
Ontuueckass uzomepusi. OmnTuyeckas aKTHUBHOCTh U YJIEIbHOE
BpallleHHUE. XUpallbHOCTb u aXUpanbHOCTh MOJIEKYI.
Acummetrpuueckuii  atom  yriepoaa. CoenuMHEHUS C  OJHHUM
aCUMMETPUYECKUM aTOMOM YTJIEpO/ia, SHAHTUOMEPBI, palleMUYecKas
dopma. M3o0paxeHHe ONTHYECKHMX H30MEPOB Ha IJIOCKOCTH
(mpoekrmonnbie Gopmynsl @umepa). Moiekysl ¢ IByMs U Ooiiee
LHEeHTpaMHu  XHpajbHOCcTH.  Jluactepeomepsl U Me3odopma.
Homenknarypa onrtuyeckux wuszomepoB (D, L- u R, S-cucremsl
o0o3HaueHus  KoHpurypamuu). Tpeo- ©U  IPUTPO-U30MEPHL.
I'eomeTpuueckass wu3omepusi. Iluc-tpanc- u Z, E-cucremsl
o0o3HaUeHHS  KOH(MUTYpaluul  TEeOMETPUUYECKHMX  H30MEPOB.
Kondopmannonnas (mooportHasi) m3omepus. Koudopmanmu kak
pE3yNbTaT BpallleHUs] BOKPYT G-CBS3H.

Tema 2. Hacwliyennoie
Veneso00poovl (anxamwl,
YUKTIOAIKAHDL).

2.1 Anxanbel. T'omomoruueckuit psn. Homenknatypa. M3omepusi.
CnocoOsl  monyueHus. [lpupoaHbie HCTOYHHMKH YTIEBOJIOPOIOB.
dusuuecke - CBOUCTBA. XUMHYECKHE  CBOMICTBA. Peaknuu
paaukanbHOTO 3amemieHus (Sg). MexaHu3M rajaoreHHUpOBaHMUS,
HUTPOBAHUS, CyJb(HOXJIOPUPOBAHUS. PermnocenexTuBHOCTD
pagukanpHOro 3amenieHus. [loHATHE TpO LENHBIE MPOLECCHI.
Oxucnenue ajkaHoB. TepMHUECKMH M KaTaIUTUYECKUN KpPEKHHT
AJIKaHOB.

2.2. Huknoankanel. Knaccudukanusa mo pasmepy nmkia (Maibie,
OOBIUHBIC, CpPEAHHME, MAaKpPOIMKIbI) ¥  KOJIMYECTBY  IIMKJIOB.
HomeHnknarypa MOHO- ¥ OUIIMKJIMYECKUX IUKIOATKaHOB. M3omepusi.
CtpoeHue UUKJIONPONAaHa, UUKIOOyTaHa, UUKIOMNEHTaHA U
LMKJIOTE€KCaHa. YTJIIOBOE, TOPCHOHHOE U BaH-/I€pP-BaalbCOBOE HaIpsi-
xenue. Kondopmannu nukioneHTana U MUKJIOTeKcaHa. AKCHaIbHbIC
U DKBaTOpUajibHbIE CBA3M. XHUMHUYECKHE CBoMcTBa. OcoOEHHOCTH
MaJblX LMKIOB (peakluu IpucoeauHeHus). Peakium 3amelnieHus B
cpeaqHux 1ukiax. [loHATHE O TNONMUIMKINYECKUX CHUCTEMax
(amamanTaHn).

Tema 3. Henacviuennoie
Veneso00poovl (ankeHul,
ANIKUHDBL, ANKAOUEHbL)

3.1 Ankensl. Homenkiatypa, wusomepuss. CrnocoObl MOJIy4EHHUS.
Oduznuecknue  cBoWcTBAa.  XWUMHMYECKHME  CBOMCTBA.  Peaknuu
3IEKTPOPHITHEHOTO MPUCOCTUHEHUS (Ag). MexaHu3m
rajoreHUpOBaHus, TUIPOTATIOTEHUPOBAaHMS, TuApararuu. Pomb
KHMCJIOTHOTO KaTanu3a. [IpaBuino MapkoBHUKOBA U €ro COBpEMEHHas
HMHTEpIpeTanusi. AJUIMIBHOE TaJOTeHUpOBaHUE AJIkeHOB. OKUCIeHNE
AIKEHOB (TUAPOKCHIMPOBAHUE, SMOKCUANPOBAHNUE, O30HHPOBAHMUE).
Karanutuueckoe  rumpupoBanue.  [lomuMepuszanuss — aJKEHOB.
[TonsiTie O BBICOKOMOJICKYJIIPHBIX coeAuHeHUs XK. [lomuaTuiieH.
CrepeoperyliipHO€  CTPOCHHE  TMOJIWMEpPOB  (MOJIUIPOIHUJICH).




3.2 Ankaauensl. Tumbl TUEHOB (KyMyJHWPOBAHHBIC, COMPSIKEHHBIE,
uzonupo-Banueie). Ctpoenue. Homenknatypa. CriocoObl moTydeHHs.
Compsokennbie  aueHbl. OCOOCHHOCTH pPEaKIUi SIEKTPOPHIEHOTO
npucoeAuHeHus (Ag): TalOTeHUPOBAaHWE, THAPOTATOTCeHUPOBAHHE.
JluenoBblil cuHTe3 (peakuus Junbca-Anbnepa). Ilonumepuzanus
1,3-nuenoB (OytamueH, wuzompeH). CTepeoperyisipHOe CTpPOCHUE
HaTypaJbHOrO Kayuyyka M TryTrranepyd. CHHTETHYECKHE KaydyKH
(OyTamueHOBBINM, H30MPEHOBBIHN, XJOPOIPEHOBBIN).

3.3 Aunkussl. Howmenknatypa. M3omepus. CrocoObl MOJIy4eHHS.
®dusnyeckue  cBolicTBa.  XMMHMUYECKHE  CBoMcTBa.  Peakuuu
neKTpoPmiIbHOTO  mpucoeauHeHus  (Ag):  TaloOr€HUpPOBaHUE,
ruaporaioreHupoBanue, ruapatanus (peakius Kydeposa). Peakuus
3amemienusi. CH-Kucnotssiii xapaktep ankuHoB. OKHCIIEHUE H
BOCCTaHOBJICHHE alKWHOB. JluMmepuzanus (BUHWJIAUETHICH) U
mUKIoTpuMepu3anust  (0eH30J1),  TeTpaMepH3amnus  aleTUJICHA.
W nentudukaius HEHACHIIICHHBIX YTIEBOIOPOIOB.

Tema 4. Apomamuueckue
Veneso00poovl

4. 1 Monosinepubie apenbl. Homenkiarypa. CtpoeHue OeH3o0:a.
Apomatnyeckue cBoicTBa. OOmMEe KpUTEPUH apOMAaTHYHOCTH.
XHWMHUYECKUE CBOMCTBA. Peakimu 3ICKTPOPHIBHOTO 3aMEIICHUS
(Sg). MexaHu3M TraJOreHUPOBAaHMS, HUTPOBAHUS, CYIb(UPOBAHUS,
AIKWIUPOBAHMS, AaIWIMPOBaHMUs (M- U G-KOMIUIEKCHI). Poib
katanm3aTtopa. [IpaBuna opueHTaMK B OEH30JHOM sifpe. BiausHue
AJIEKTPOHOJOHOPHBIX M JJICKTPOHOAKIIENTOPHBIX 3aMECTUTEICH Ha
HaIlpaBJIEHUE M CKOPOCTh PEaKIMil 3JIEKTPOPUILHOTO 3aMEIICHUS.
CormacoBaHHasi ¥  HECOIJIaCOBaHHas  opueHTanusa. Peakiuu
MIPUCOCTUHCHUS (rumpupoBaHue, MIPUCOCTUHECHHE XJIopa).
Oxucnenue aperoB. benzon. Tomyoin. Kymon. Keumonsr. Ctupor.

4.2 MHorosinepubie apersl. Hadrammua. CtpoeHue, apomMaTHYECKUE
cBoiicTBa. Peakiuu anekTpoduibHOroO 3amerieHus (Sg): HUTpOBaHUE,
cynbupoBaHHe, rajgoreHupoBaHue. IlpaBuna opueHTaMH B
HaTATMHOBOM sijipe. BoccraHOBIGHWE W OKHCIIEHHE. AHTpaIcH.
@®enantpen. Crpoenue u  xumuueckue cBoictBa. (CrepaH
(mukmoneHTannepruapoeHanTper). MHorosiiepHbple  apeHbl  C
M30JIMPOBAaHHBIMU OCH30JbHBIMU ITUKIIAMHU.

Cooepocamenvrolti. mMooyab 2. Mono- u noaugynkyuoraivHvie
npPOU3800HbLE V2T1e8000P0008

Tema 1.
T'anocennpouszsoonvle
V21e6000p0008.
dnemenmoopeanuieckue
coeounenus.

Knaccudukanms. Homenknarypa. M3zomepusi. CriocoObl MOTydeHUsI.
@uU3NYECKUE CBOMCTBA. XapaKTEpPUCTUKA CBA3U YIIIEPOA-TAIOrEH
(nmuHa, SHEprus, MOJSIPHOCTh, MOJISPU3YEMOCTh) B 3aBUCUMOCTH OT
CTPOCHUS paaukana u MIPUPOIBI aToma rajoreHa.
1.1. Tanorenankanpl. CpaBHUTENbHAS XapaKTEPUCTHUKA XJIOP-, OpOM-
U noJ-ankaHoB. Peakinu HykieopuIbHOTO 3aMenieHrs. MeXaHU3MBbI
peakuuii  SNi, SN2, HX  CTEPEOXMMHYECKAs HANpaBJICHHOCTbD.
[IpeBpanienue rajoreHaJlkaHOB B CHHUPTHI, MPOCTHIE U CIIOXHbBIC
3¢upsl, CyIbQUABI, AMHHBI, HUTPHUJIBI, HUTPOCOSTUHECHMS. Peakmmm
OTILETICHUS (9SMMMHUHHUPOBAHMUS); MEXaHU3MBbI Ei, E».
JHerunporanorenupoBanue, neraioreHuponanue. [IpaBuno 3aiinesa.
KoHKkypeHTHOCTh ~ peakiuii  HyKJIeO(pHUIBHOTO  3aMEIIEHUS U
snuMuHUpoBaHusi.  OCOOGHHOCTH  XHUMHYECKOTO  TOBEACHUS
T€MUHAJIbHBIX U BULIMHAJIBHBIX IUTAJIOT€HATIKAHOB.

1.2 Tanorenankenbl. = XWUMHYECKHE  CBOWCTBA  auIWJI- U
BUHWJITAJIOTE€HUOB.




1.3. T'ayorenapens! U apuiankuiragtoreHuabl. [logBMKHOCT, aTomMa
rajioreHa B apoMaTHYecKoM siape u OokoBod 1enu. Peakuuu
HYKJICO(UIFHOTO 3aMEIIIEHU rajoreHa B sape. Jle3akTuBupyroiiee u
OpPHUEHTHpYIOIIee NEHCTBUE TrajoreHa B peakIHsIX AIEKTPOPUILHOTO
3aMEIICHHUS. Wnenruduxarms raJoreHO-MPOU3BOTHBIX
yraeBonopoaoB. IloHsTHe O (QTOPIPOU3BOAHBIX YIIIEBOAOPOIOB.
Xnopatan. Xmopodopm. MHomodopm. Terpaxmopun — yriaepona.
Bununxnopun. [omuBuamnxnopua. Xmopoernszon. dTopoTaH.

1.4 Maruuii opranuyeckue coenuHeHus. CHUHTE3bl Ha OCHOBE
MarHui OpraHu4eCKUX COEIMHEHUU.

Tema 2. Cnupmoi, gheronvl,
npocmule 3¢upbol.
Tuocnupmul, muoghenool.

2.1. Cnuptel. Knaccudukamusi Mo KOJIMYECTBY THUIPOKCHIHHBIX
TPyl U TPUPOJE YIVIEBOJOPOAHOTO paaukaia. Homenknatypa.
WN3omepuss.  Cnocobbl  mosyueHus.  Pusnyeckue  CBOICTBa.
OOpazoBaHue accolraToB. XHWMHUYECKHE CBOMCTBA OJHOATOMHBIX
CIIUPTOB. Kucnorno-ocHoBHBIE CBOMCTBA. O6pa3zoBanue
raJlOTeHAJIKAaHOB, CIOXKHBIX  3GUPOB. MexXMOneKynspHas ¢
BHYTPUMOJIEKYJIApHass  aerugpatarus.  OKUCIEHUE  CIHPTOB.
XUMHUYECKHE CBOWMCTBA INIMKOJEH M TiMuepuHa. [lonukoHaeHcanus
JIBYXaTOMHBIX CIIUPTOB. XHWMHUYECKHE CBOWCTBA HEHACHIIIICHHBIX
cnuptoB. [IpaBuno DabpTexoBa. Mnentudukanus cnuptoB. MeTaHOI.
Oranon. bensunosbii cnupt. Lletmnoseiil crnupt. MupuuniaoBbii

CITUPT. OTUIICHTJIMKOIIb. I'munepun. Kceunur. CopOwur.
[lonuBUHUIOBBIA CHOUPT. AMUHOCIHUPTBHL.. XUMHUYECKUE CBOWMCTBA
aMUHOCIIUPTOB KaK Ou]YHKIIMOHATBHBIX COEIMHEHUH.

buonornueckn akTHBHBIE AIKAHOJIAMHHBI (KOJITAMUH, XOJIUH).

2.2. @enonbl. Knaccudukaiuss Mo KOIWYECTBY THAPOKCHIBHBIX
rpyni.  Homenkmarypa. CnocoObl monydenus. Dusznueckue u
XUMHUeckue cBoicTBa. Peakuumum mo cBszu O-H (oGpasoBanue
(eHONATOB,  MPOCTBIX W  CIOXKHBIX  3¢pupoB).  Peaknuu
ANEeKTPOPUIBHOTO 3aMerieHus (Sg): ralloreHupoBaHre, HUTPOBAHHE,
HUTPO3UPOBAHUE, CYJIb(PUPOBAHNUE, ATKUIUPOBAHKE, AI[MIIMPOBAHUE,
a3ocoyeTaHue, KapOOKCHWJIMPOBAHHE, TUAPOKCUMETHINPOBAHHUE.
®denono-hopManbaeTuAHbIE CMOJIBI. BOoCCTaHOBICHHE M OKUCIICHHE
denonoB. Unentudukanus ¢enono. Penon. Kpezomsl. Tumon.
[MukpunoBast kucnora. Hadronsl. Ilupokarexun. Pe3opuuh.
I'uppoxuron.  @nopormoruH.  Iluporamion.  AMUHOGDEHOIBI.
OcobeHHocTH UX XUMUYECKUX cBOMCTB. Deneruaun. [lapareramon.
denaneTns.

2.3. TIlpocteie »>¢upel. Homenkmarypa. WM3omepus. CrocoObt
nonydeHus.  Dusmueckue  cBoiictBa.  OCHOBHBIE  CBOICTBa
(oOpa3zoBaHHME OKCOHHMEBBIX coseid). Pacmemnienne npocTeix 3¢upos
(ammmonus). Oxwucnenue. Waentuduxanuss npocThix APUPOB.
Justunossiit 3gup. Jnokcan. Auuzon. deneron.

2.4. TuocnupThl U THOAGUPHL. THOCTHUPTHI (THUOJIBI, MEPKAMNTAHBI).
Homenkiarypa. CriocoOb1 nonydeHusi. @u3nyeckue U XUMHUYECKUE
cBoiicTBa. Okwucnenue (aucynbhuabl, cyabHoKUciaoTsl). Truorbups
(cynbdunsr). Homenkmarypa. CriocoObl nonmydenusi. dusndeckue u
XHUMHYECKHE CBOMCTBA.

Tema 3. Kapbonunvhvie
coeouHeHus

3. Anpaeruipl ¥ KETOHBI.

Knaccudukanusa. Homenknarypa. M3omepus. CriocoObl Moy4eHUs
anmnpaTHIeCKUX U apOMATHYECKUX OKCOCOequHeHMA. [1yTn mpsmMoro
BBEACHUS  anpieruaHod  rpynnbl.  Dusmyeckue  CBOMCTBA.




DJEKTPOHHOE CTPOSHUE KapOOHMILHOUM TpyIIbl. BiausHUEe mpupoas!
yIJIEBOJAOPOJHOTO  pajJiKajla Ha PEaKIHMOHHYI CIOCOOHOCTh

OKCOCOEIMHEHUH. XuMU4YecKue CBOICTBA. Peakuyn
HyKjiIeouapHOro mnpucoequHeHus (Ay), MexaHu3M. [uaparanus
aJbJETUI0B. Oo6pazoBaHue nojyaneTaien 51 aleTaliei.
[Ipucoenunenne ruapocyidbduTa HATPUS, IIUAHOBOAOPOIHOM
KHUCIIOTBIL, MarHUHOpraHu4eCcKuX COEIMHEHU M. Peakiuun
MIPUCOETUHEHUS-OTLICIIICHUS, MEXaHHU3M. B3anmopeiictBue
KapOOHWIBHBIX COCAMHEHUN C aMMHUAKOM, aMHHamMu (OCHOBaHUS
[udda), TUAPOKCHIIAMHHOM, TUApa3uHAMU, CeMU- u
THOCeMHKapOazuaaMu. Peakiinu, KOTOpbIe MPOTEKAIOT ¢ YIaCTHEM Ol-
YTJIEPOJIHOTO aToma. Keto-enonbHas TayTOMEPHSI.

I'anorenupoBanue. Monodopmuas npoba. Peakium koHIeHcanuu.
AnblonbHAsT W KPOTOHOBAas KOHJAEHCAIlMM, HUX MEXaHHU3MBI.
CrnoxHodupHast KoHAeHcanus (peakuuss THINEHKO), peakius
KanHunuapo, KOHJEHCAlUsl  apOMaTHYECKUX  @JIBJETHAOB  C
apoMaTH4eCKMMHM  aMuHaMu. OKHUCJIEHHE U  BOCCTAaHOBJIEHUE
okcocoeaunenuil. [lomumepuzanus anpaerunoB. Crneundudeckue
peaKyy ajabJETHI0B aTu(paTHYECKOrO0 W apOMaTHYECKOTO PSIOB.
[ToHsATHE O IMANBACTUAAX, TUKETOHAX, XHHOHAX.

Tema 4.  Kapbonosvie
KUCTIOMbL.

DyHKYUOHAIbHBIE
NPOU3800HbBIE  KAPOOHOBLIX
KUCI0M.

Knaccudukanms. Homenkinarypa. Crioco6s1 MOy YCHUSI.
dusuyecknue CBOICTBA. ODJIEKTPOHHOE CTPOCHHE KapOOKCHUIBHON
rpynnsl ¥ KapOoKcuiaT-aHnoHa, KUCIIOTHBIE CBOWCTBA KapOOHOBBIX
KHCIIOT U UX 3aBUCHMOCTB OT IIPUPOJIbI YTIIEBOJAOPOJHOTO pauKaa.
4.1 . MonokapO0oHOBbIE KHUCJIOTBI. XUMHYECKHE CBONCTBA.
OOpazoBanue coneil. Peakiuu HyKI€OQHIBHOTO — 3aMelIECHUS
(obpazoBanne  (yHKIIMOHAILHBIX  IPOM3BOJHBIX  KapOOHOBBIX
KHCIIOT: TaJIOT€HAHTHAPUAOB, AaHTUIPHUIIOB, CIOXKHBIX 3(QUPOB,
aMUJIOB; MEXAHU3M pEaKIUu HTepuUKaKK). 3aMelieHue aroma
BOJOPOJIa MPH O-YTIEPOIHOM aTOME.

842.HenacsliieHHbIE KapOOHOBBIE KUCIOTHl. XUMUUYECKHE CBOMCTRBA.
Peakiuy mo kapOOKCHIIBHOM TPYIINE U KPATHOH CBS3H.

4.3. Apomaruueckue KapOOHOBBIE KHUCIOTHL. OpHEHTHpYOIIEe
NeiicTBre KapOOKCHIIBHOM TPYIIIBI B pEaKIuix Sg.

4.4. TuxapOoHoBble KUCIOTHL. CBOMCTBA AMKAPOOHOBBIX KHUCIOT KaK
Ou(yHKIMOHANBHBIX ~ coeauHeHud. Crnenuduyecknue CBONCTBA
JTUKapOOHOBBIX KHUCJIOT. OTtHoteHHEe K HarpeBaHuIo
(mexapOokcmIMpoBaHre, O0pa3oBaHUE ITUKINYCCKUX AHTHUIPHJIOB).
ManoHoBasi KHCIIOTa, MajJoOHOBBIK d(up. CHUHTE3BI Ha OCHOBE
HATPUK-MaTOHOBOTO 3(upa.

4.5. OyHKIWOHAIBHBIE TPOWU3BOJIHBIC KAPOOHOBBIX  KHCIIOT.
lamorenanrugpuabl U aHTHAPUABI  KapOOHOBBIX  KHCIIOT.
Homenkinarypa. CriocoOb1 nonydeHusi. @u3nyeckue U XUMHUYECKUE
coiicTBa. Cnoxuble 3¢upsl. Homenknarypa. CrnocoObl moydeHus.
KucnoTHBII 1 MET0YHOH THAPOIN3 CI0KHBIX 3(GUPOB (MEXaHU3MBI),
[lepearepudukanus. AMUHOIU3  CIOXKHBIX  3dupoB. Kupsl
(TpUALIMIITIMIICPUHBI ). CaoiicTBa JKHPOB (runmponus,
THIPOTEHU3AIUs, OKHCIEHHUE). AHAIUTUYECKUE XapPaKTEPUCTUKU
KHUPOB (HOIHOE YUCIIO, KUCIOTHOE YHCIIO, YUCIO OMbUIEHHS). Mblia
u ux cBoicTBa. CHHTETHYECKHE 3aMEHHTENu Mbuia. Bockw.
Crpoenue. [Tuenunsiii Bock. Cnepmaiier. Amuasl. Homenkmnatypa.
Crnoco6sl  monyuenusi. KucioTHo-ocHOBHBIE cBoiicTBa. ['maposnm3




amunoB. Pacmerienne amMumoB runodopoMutamu. Jlerumparaiusi.
CpaBHuTenbHas XapaKTepUCTHKA AIMIHPYIOIIHX CBOIICTB
KapOOHOBBIX KHCJIOT, TaJIOTEHAHTHIIPHUIOB, aHTUIPHIIOB, CIIOKHBIX
3¢upoB 1 aMuI0B. [ UaApa3uAbI, THAPOKCAMOBBIE KUCIOTHI, HUTPHIIBI.
Crpoenne. Homenknarypa. CrocoObl monyueHus. Duzmdeckue u
XHUMHYECKHE CBOMCTBA.

Tema. 5.
T'anocenxapbonosvie
KUCAOMbl,  OKCUKUCTOMBbL,
OKCOKUCNOMBbL.

5.1. TamoreHokapOoHOBBIE KHCIOTBL. HoOMEHKIaTypa, CrocoObl
nosyyeHusi. KucinorHele cBOMCTBa U MX 3aBUCUMOCTH OT KOJIMYECTBA
aTOMOB TajoreHa M B3aMMHOIO BJIMSHHUS aromMa rajoreHa u
KapOOKcHIbHOM rpynmbl. [1oBBIIIIEHHAS TOABMKHOCTD TaJIOT€Ha TIpU
0-YTJIEPOIHOM aTome (peakiuu Sn); MIpeBpallCHHE
raJloreH03aMeIIeHHBIX KUCIIOT B THAPOKCH- U aMUHOKHCIIOTHI.

5.2. T'unpokcu- u ¢denonokucnorel. Homenxiarypa. CrnocoObl
nonydeHus. OTHOLIEHUE -, - U Y-TUAPOKCUKHUCIOT K HarpeBaHUIO
(makTuapl, JIaKTOHBI). PacmemieHue  O-THAPOKCHKHUCIOT — TIOT
JICICTBUEM KOHIIEHTPUPOBAHHOW CEPHOW KHUCIOTHI. MosouHas, o-
TUAPOKCUKOpUYHAs, BWHHAsA, S0JIOYHAs, JMMOHHAs KHUCIOTHI.
Hcnonb3oBanue B (papManu MOJIOYHON U JIUMOHHOW KHCJIOT U HX
coneil. CanuuuinoBast Kuciota. [IpoMbIUIEHHBIH c1OCO0 MOTy4EHNSs.
XUMUYECKHE CBOWCTRA.

5.3.  Oxcoxucnotel. Homenknarypa. CnocoObl — MOJIy4EHHS.
Crenuguyeckue CBOMCTBa OKCOKHCIOT, 00YCIOBICHHBIE B3aUMHBIM
BIUAHUEM (YHKIMOHANBHBIX Tpynn. CuHTE3, TayToMepus U
JIBOMCTBEHHAs PEAKIIMOHHAsI CIIOCOOHOCTH alleTOYKCYCHOTO 3(upa.
CuHTe3bl KapOOHOBBIX KMCJIOT U KETOHOB HA OCHOBE allETOYKCYCHOTO

adupa.

Cooepoicamenvuviii. modyas 3. A3omopeanuveckue coeOUHeHUsl.
[I'emepoyuriuueckue coeounenus:. ¥Y2neeo0vl

Tema 1. A30mcoodepacawue
COeOUuHeHUs

1.1 Hutpocoenunenus. Knaccudukanus. Howmenxkiarypa.
DNeKTpOHHOE CTpoeHHe HUTporpymmbl. CrocoObl  MONTyYEHUS.
®duszuyeckue CBOMCTBA. XHUMHUYECKHE CBOMCTBA. AIM-HUTPO-
TayTOMEpHs; B3aMMOJICUCTBHME CO IWIejIoYaMu. BsaummojeicTBue
HUTPOCOEJVHEHUN C a30TUCTOM KHUCIOTOW, aibJeTrujaMud U
KeTOHaMH. BoccTaHOBIEHHE HUTpPOapeHOB (peakius 3WHHUHA),
Peakumu 31meKTpOPUILHOTO 3aMelieHuss B POy HHTPOAPEHOB.
BnusiHue HUTpOrpynnsl Ha peakUHUOHHYIO CHOCOOHOCTH YTJIEBOJIO-
poaHOrO pagaukaia. MaeHTuhuKamus HITPOCOSAMHCHHUH.

11.2. Amudarnyeckne u apomaTHdyecku amuHbl. Kraccuduxarusi.
Homenkiarypa. M3omepus. CriocoObl mosrydeHusT antupaTHIECKuX 1
apOMaTHYECKUX aMHHOB. (Pu3nUecKkue U XHMHYECKHUE CBOMCTBA.
OcHoBHOCT, aMHUHOB. (DakTopbl, BIUSIONIME HA CHIIYy OCHOBAHUHU.
AMUHBI KaK HYKJICO(HUIbHBIE peareHThl. Peakium aJkuinpoBaHUS,
aIuIMpoBaHus, oOpasoBanusi ocHoBaHui [lludda, n3oHUTpUIBEHAS
peakius. B3aumMopeicTBHE TEPBUYHBIX, BTOPUYHBIX, TPETUUYHBIX
anudaTuyecKux U apoMaTHYECKHX aMHUHOB C a30THCTON KHUCIOTOM.
OxkwuciieHne aMUHOB. BrusHHEe aMHHOTPYIIBI B apOMaTHYECKHUX
aMUHaX Ha MPOTEKaHUE PeaKIHii FIeKTPOohUIbLHOrO 3amenieHus (Sg):
raJIOTeHUPOBaHKE, CyJb(QUpOBaHNE, HUTPOBAHHUE, HUTPO3HPOBAHHE.
Cynbdanunonas KHCJIOTA. Cunre3 CTPENTOLHIA.
Cynbdanmnamugasle  npernaparbl.  CrnocoObl  MONyYeHUS U
XMMHYECKHE CBOWCTBA AMAMHHOB. VaeHTuduKalnus aMUHOB.




MertunaMuH, AUMETHIAMHH, TPUMETUIAMUH, AHWIUH, TOJYUIUHBI,
(heHaMuH,TyTPECLIH, KaJaBEpUH.

1,3 Juazo-, azocoemunenus. Kiaccudpukaums. Homenkmarypa.
Peakuus nma3oTupoBaHuUs, YCIOBHS €€ IPOBEACHHS, MEXAHHU3M.
CrpoeHnue coneit JTUA30HMUSL. 3aBUCUMOCTh CTPOECHHUS
nrazocoenuHenn ot pH cpenpl. Peaknum coseit auasoHus C
BBIIEJICHUEM a30Ta (3aMEILEHUE JAMa30rpylIbl Ha THAPOKCH-,
aIIKOKCH, HHUTPO-, IIMAHOTPYMITy, aTOMbl BOJOPOJA, TaJOreH).
Peakuuu coneil guazoHuss 06e3 BbIIENEHMS a30Ta. Peakuus
azocouetanusi.  Du3MUYECKHE  OCHOBbI  TEOPUM  LIBETHOCTH.
[IpencraBnenne o xpomodopax u aykKcoxpoMax. A30KpacHUTEITH
(MeTunopaHX, METUJIOBBIM KpaCHBIH ), THAUKATOPHBIE CBOWCTBA.

1.4 AmuHokuciorel. HomeHknaTypa, cmocoObl  HOJy4YEHUS.
Xumuyeckue cBoWcTBa. AMQOTEpHBIH XapakTep aMUHOKHCIOT.
Crneuuguryeckue peakuuu o-, [-M  y-aMHUHOKHUCIOT. JlakTambl.
JlakTaMHOEe KONBLIO B TMEHUILIMHAX U LedarocrnopuHax. v-
aMUHOMacisiHas  (aMUHAJIOH), 7Y-aMMHOKAIIPOHOBAasi  KUCJOTHL..
AHTpaHunOBasi KHUCIOTa. bumonspHas CTpyKTypa aMHUHOKHUCIIOT.
OOpa3oBaHue XETaTHBIX COCTUHEHUH. B3anmoseiicTBre ¢ a30THCTON
kucnoroir u dopmanpaerugom. Ilonstue o mentugax u Oenkax.
Ilentuanas cBs3b. dunentuapl. Ilomunentuasl. IlpencrtaBnenue o
MEPBUYHOM, BTOPUYHOM, TPETUYHOW M UYETBEPTUYHOM CTPYKTypax
Oenka. CHHTE3 IENTHIOB.

Tema 2. Yanesoowt

OOmiass xapakTepucTUKa, KiaaccUpUKanus (MOHO-, OJHUTo- U
nonucaxapuasl).  buonormyeckoe — 3Hauenue.  [lomstme o
(dhoTocuHTE3E.

2.1 Monocaxapunasl (MoHO3bI).Knaccudukarus, cTrpoeHue U
HOMEHKJIaTypa (alpa0-, KETONEHTO3bl U TeKco3bl). CTepeon3oMepus.
D- u L-crepeoxumudeckue psaapl. L{lukmo- okco- (KOJIbYaTO-IICTTHAS)
TayToMepHs; ¢pypaHo3bl U nupaHo3bl. Dopmynsl Xeyopea; o- u -
aHoMmepel. Myrtaporanus. Koudopmamum 1ukIMgeckux  Gopm
MoHocaxapuaoB. KapOoHWIbHO-eHIMONbHAs TayToMepusi. BzaumHoe
MPEBpPAIICHUE  MOHOCAXApUJIOB TMOJA  JACHCTBUEM  OCHOBAHUU
(anumepu3anusi). CrocoOsl nonyueHus. Ou3nueckue U XUMUYECKHE
cBoiicTBa. Peakmmm okcodopM MOHOCAXapuiOB (OKCUHUTPUIHHBIN
CHUHTE3, 00pa3oBaHHWE 03a30HOB). BoccraHoBieHHWE B MOJIHOJIBL
Oxucnenue: oOpa3oBaHWE  TJIMKOHOBBIX,  TJHUKAPOBBIX M
[JIMKYPOHOBBIX KHCIJIOT. Peakuuu mnoiyaneTrajibHOro THUAPOKCHIIA.
Oo6pazoBanne riauko3uaoB. O-, N-,  S-I'muko3uapl: CTpOcHHE,
OTHOLIEHUE K THUApoin3y. Peakuum COupTOBBIX THAPOKCHUIBHBIX
rpynn (auiMpoBaHKUe, aTKWIMPOBAaHUE): OOpa30BAaHHME CIIOKHBIX
(ametatel, (Gocdarel) w mpocThix 3hupoB. BoccranaBnuBaroniue
cBoiicTBa MOHO3. [loHATHE O BUIAaX OpPOXKEHUS MOHOCAXAPUIOB U MX
HCIIOJIb30BaHUE B MIPOMBILLIIIEHHOCTH. Wnentuduxanms
MoHocaxapunoB. Ilento3er: D-puboza, D-kcunosa, L-apabuno3sa.
I'ekcospl:  D-rmroko3a, D-ramakroza, D-manno3a, D-¢pykrosa.
He3okcucaxapa: D-nmesokcupubosa, L-pamuoza. AmmHocaxapa: D-
roko3amuH,  D-ramakrozamuH.  D-Copbur, D-kcuwmmr.  D-
I'mokyponoBas, D-ramaktypoHoBasi, D-IJItOKOHOBasi  KHUCJOTBHI,
TNIIOKOHAT — Kanblmsi. AckopOuHoBast kucinotra (ButamuH C).
HelipamnHoBas kucnora.

2.2. Jlucaxapuasl. BoccTraHaBiauBawIMe U HEBOCCTAHABIMBAIOIINE




IFcaxapuibl: MajabTo3a, HEI00M03a, IakTo3a, caxapo3a. CTpoeHue,
HOMEHKJIaTypa. XUMHYECKHe CBOMCTBa. l[MKi10-0KCO-TayTOMEpHs
BOCCTAHABJIMBAIONINX JaucaxapuaoB. OTHOIIEHWE K THIPOIH3Y.
Oxwucnenne (MabTOOMOHOBAsI KUCI0Ta). IHBepcHst caxaposbl.

2.3. Tlonmmcaxapuapl: TNPHUHIWI TIOCTPOCHUS, Kiaccuukamus Wu
cBoiicTBa. ["'oMomonmcaxapuapl: Kpaxman (aMHuiI03a, aMUIOIEKTHH),
TJIUKOTEH, IIeJUTION03a, JIeKCTpaHbl, WHYIWH. I[IpocTpaHCTBEeHHOE
CTPOEHHE aMHJIO3bl U LeNIon03bl. CIIOXKHBIE U IMPOCTBIE APHUPHI
nojucaxapuaoB. OTHONICHWE TOJHCAXapUA0B M HUX JIPHUPOB K
ruaponusy. IlpoumsBomHBle  TEUTIONO3bI  (HUTPAThI, — AalleTaThl,
kcanToreHatol). JIDAD-llemmono3a kak wonut. Kiteruarka kak
ChIpbE ISl TOJYyYEHHS HMCKyCCTBEHHOrO IIeNKa, IulacTMacc,

THAPOJIU3HOTO CIiMpTa. IlexTrHOBBIC BCIIICCTBA.
FCTCpOHOJ’II/IC axapuabl: TICIIapuH, XWTHH, T'HAJIypOHOBasd KHUCJIOTA,
PaCTUTCIIbHBIC KaME/H. CMelIaHHbIe 6I/IOHOJ'II/IMepLI

(FHI/IKOHpOTCI/II[BI, IIPOTCOT. J'II/IKaHLI).

Tema
T'emepoyuknuueckue
coeouHenusl

O6mas xapakrepuctuka. Krmaccudukamus mo pasMepy IHKIA,
MpHUPOJIE TeTepoaToMa, KOJIWYECTBY TeTepOaTOMOB U CTEIECHH
HACBIIIICHHOCTH. OcHoOBHBIE MPUHITUTIBI HOMEHKJIATyPbI
TeTePOLMKINYECKUX COSAMHEHUN.

3.1. Tpex- ¥ 4YeTbIpEXWIEHHbIE TIETEPOLUUKIbl C  OJHUM
rerepoaromMoM.OKCHpaH, a3sUpUIUH, OKceTaH, azeTuauH. CTpoeHue,
CrocoObl  TIOJNIYYEHHS] W XUMUYECKHE CBOicTBa.  Peakiuu
npucoeanHeHus (An) M0 MeCTy pa3pbiBa Iukia. Peakiuu azupuanHa
U a3eTUAMHA KaK BTOPUYHBIX aMHUHOB. ONUXJIOPTUIPHUH.P-
nponuojakToH. Tuodochamu.

3.2. TlaTH- ¥ WIECTUWICHHBIE TETEPOIMKIBI C OJHUM U ABYMS
reTepoaTroMamu. Apomartudeckuit Xapakrtep BaXHEHIIINX
TETEPOLMKINYECKUX  COCAUHEHUH.  DJIEKTPOHHOE  CTPOEHUE
rerepoatomoB (N, O, S). KucioTHo-0CHOBHBIE CBOWCTBA.
[laTuuneHHpie TETEPOLMKIBI € OAHUM TreTepoaTomMom.lluppou,
¢bypan, tTHoden. Homenknatypa. CTpoeHHe, CIIOCOOBI MOIYyYEHUS.
Xumudeckue cBoicTBa. AnuaodoOHOCTH mHppoida W QypanHa.
Peakuuu snextpodunsHoro 3amenienus (Sg). OCOOEHHOCTH peaKIHii
HUTPOBaHUS, CyJb(OUPOBAHHUS W TaJOTCHUPOBAHUS arumao0()OOHBIX
TeTePOLIMKIIOB. Boccranosnenue u OKHCIICHUE.
B3aumMornpeBpamieHusi MSITHYIEHHBIX TEeTeponukioB 1o HOpbeBy.
Crenunduyeckue XUMHUECKHE CBOWCTBA muppona u ¢ypana. Comnu
nuppoiia. Metonsl MaeHTU(UKAMKA THPPoIa, ¢ypaHa U THOPEHA.
Oyphypon.  Dypammnua.  [Muppomumun.  Terpa-ruapodypaH.
[TonMBUHUIIMPPOITUIOH. [Topdun KakK yCTOMUYNBast
TeTpanuppoibHas cucrema. Meramionopounsl. ['em. Xmopodui.
Buramun Bj;. HWupon (6enszomuppon). AmnmmopoOHocts. NH-
KHCIIOTHBIE CBOicTBa. (OCOOCHHOCTH peakuuidl 3IeKTPOPUIHHOTO
3amenienus (Sg). Munokcun. Uuauro. Maaurokapmun. CepoTOHUH.
3-UHIOMMIYKCYCHAs KUCIIOTA.

[IaTruneHHbIe TeTEPOLMKIIBI C ABYMS T€TEpOATOMaMHU.

A3onBl:  MHpa3oN, HWMHUAA30], THA30], OKCa3ol, H30KCa30.
Homenkmarypa. Ctpoenue. CrocoObl momydeHHs. XUMHYCCKHE
CBOMCTBA. ATOMBI a30Ta HHPPOJIBHOTO M MHUPHUIMHOBOTO THIIOB.
A3oJibHas TAyTOMEPHS UMHUIa3071a U TTupa3ona. KucioTHO-OCHOBHBIE
CBOWCTBA. Peaxiuu ANEKTPOGUIBHOTO 3aMeEIleHN (Sg).




Boccranosnenue. ITupaszonon-5 u ero rayromepus. JIekapcTBEHHbIE
mpemapaTbl Ha OCHOBE MHUPA30JIOHA-5: aHTUMHUPUH, aMUJOMUPHH,

AHAJIbI'VH. Cunre3  antunupuHa.  [uctuamd.  ['mcramwuH.
bemsumupazon.  [Iubazon.  2-AMHHOTHA30J, TOIy4YeHHE U
XUMUYECKUE CBOWCTBA. THA30MUAMH - CTPYKTYPHBIM (parMeHT

MEHUIWIITHHOBBIX aHTUOMOTHKOB.

[llecTrunenHble TETEPOIMKIBI C OJHUM TETEPOATOMOM. A3HWHBIL:
MUPUANH, XUIOJIWH, U30XUHOJINH, akpuauH. HoMeHnknarypa, crpoe-
HUe, apoMaTUuIHOCTh. [TupuanH. CriocoOsl moydeHust. XUMUYECKUE
cBoiicTBa. Peakuuu ¢ yuactuem rerepoatoma. OCHOBHBIE CBOMCTBA.
Peakiun  snekrpodumibHoro  (Sg) u  HykimeopuiabHOro  (Sy)
3amemeHusi. BoccranoBnenne u  okucineHue.  OcoOeHHOCTH
XUMUYECKOTO ToBenaeHuss N-okcujga nupuauHa. [lunepuaus.
l'omonoru mnupuanHa: o-, B- W Y-TUKOMUHBL [HUApOKCH- U
amMmuHONTUPUANHBL. CrocOOBI MOTyYeHUsI, TAyTOMEPUS U XUMHYECKUE
ceoiictBa. Ilupmpokcun (ButamuH Bg). IlupuaumakapOOHOBEBIE
KHCJIIOTBI W UX (yHKIMOHAIbHBIE Tpou3BoaHble. CBoOHCTBa U
npuMeHeHne B MenuuuHe. HukotmHoBas kucnora. HukoTtmHamun
(Butamuu PP). Kopnuamun. M3onukoruHoBas kucinora. M3oHnasun.
®TtuBazua. A3UHBI C KOHJEHCHPOBAaHHBIMU LMKIAMH: XHHOJIUH,
M30XMHOJIMH, akpuauH. CrocoOsl mosrydeHusi (cuHte3 Ckpayta,
peaknus bummnepa-Hanupanbckoro). Xumudeckue CBOWCTBa. 8-
Iuapoxcuxunonud.  KommiekcooOpasyromiasi — COCOOHOCTh U
npuMeHeHne B MenuuuHe. XuHo3on. Hutpokcomun (5-HOK). 9-
AMMHOAKpUJIUH. OTaKkpuJuHa JakTaT (puBaHoi). [eTepouukibl
rpynnsl nupaHa. OcOOEHHOCTH CTPOEHUS O- U y-upaHoB. CTpoeHue
U XUMHYECKHE CBOWCTBA 0- M Y-upoHOB. CONMM NHPUIHSL.
bensonupoHsl: KymapuH, XpoMoH, (rnaBoH, uzodnaBoH. CtpoeHue,
XUMUYecKrue cBoMcTBa. DIaBOHOUIBI: JTyTEOIHH, KBEPLETUH, PYTHH.
Toxodepon (ButamuH E).

[llecTrunenHble TETEPOIUKIILI C ABYyMsl reTepoaromMamu. JluazuHeI:
MUPUMUIWH, NHUpa3uH, nupuaasuH. HomeHnknaTtypa, cTpoeHue,
CHOCOOBI IOJyYEHHUs, ApPOMAaTUYHOCTh. XHUMHUYECKHE CBOWCTBA.
OcHoBHOCTh.  Peakuuu  wykineodunbHOoro  3amemeHus  (Sy).
OcoOeHHOCTH  peakmuii  ANeKTpopwIbHOTO  3amemnieHust  (Sg).
l'unpokcu- M aMMHONPOU3BOAHBIE MNUpUMHUANWHA. bapoutypoas
kuciota. CUHTE3, KETO-CHOJIbHAS U JIAKTaM-JIAKTUMHAs TayTOMEpHs,
KHCJIOTHBIE cBoiicTBa. bapOurtan. denobapouran. [TupumMuarnHOBBIC
OCHOBaHMS: ypauui, THMHH, LHUTO3WH. S-DTOpypanusi, THaMUH
(Butamun Bj). Ilunepasun. OcHoBHBIE cBo#cTBa. OKcasuH.
®enokcasuH. TuazuH. @eHoTHas3uH.

3.3. CemuusieHHbIE TeTEepOUMKIbL. JlMasenuH, OEH30/HUa3EHH.
JlexapcTBeHHBIE CpeacTBa 0OEH30/1Ma3eTNHOBOTO psana
(TpaHKBUIIU3ATOPHI).

3.4. KonzaeHcHpOBaHHBIE CHCTEMBbl  TeTepouukioB. [lypuH:
HOMEHKJIaTypa, CTPOEHUE, apOMATHUYHOCTb. A30JIbHAsI TayTOMEpHUSI.
Amdortepnbrit  xapakrep. OKCOIMYypHHBI: THIIOKCAHTHH, KCAaHTHH,
MoueBas Kuciiota. Jlakram-maktumHas TaytoMepus. KucinotHsle
CBOWMCTBA MOYEBOM KHUCIOTHI, ee coiau (ypatel). OKUCICHHE
(MmypekcuaHas mpoba). MeTtanpHble MPOM3BOJHBICE KCAaHTHHA!
kodeuH, TeopunuH, TeoOpoMUH. KHCIOTHO-OCHOBHBIC CBOWCTBA.
Peaknun nnentudukanun. AMUHONYpUHBI (ITypUHOBBIE OCHOBAHUS):




aJeHuH, ryaHuH. lItepuauH: cTpoeHHe, CBONCTBA, MPOU3BOJHBIE.
@donmeBas kucinora (BUTaMuH Bc). ANTOKCa3WH U M30aJIOKCA3HH.
CrpoeHue u OTHOLIEHHE K BOCCTaHOBJIEHUIO. PuboduiaBun (BUTaMuH
B»).

Temarnueckuii mJian

CoaepskaTeJIbHbII MOAYJIb 1

KoaunuyecTBO 4acoB

Ounas popma o0yueHust 3aounas popma o0yueHust
B T.4. B T.4.
HasBaHus coaepKaTebHbIX 0| o & % o | Q| F i
. ° > == E sl o & =R = E s
MoayJIed U TeM = 5|l Q| g E =l I = O s | & B =
) S| O o' = ol »>» O 1) ~ O © & ol » O
Q = =p} &3 O O Qo = =p} = 3 O H O
m < = sl S S M < = < g S s
O E|l 2alo Ha A ) E S| 5 &8 o
= c::é 0|8 w| B w = M O |0 R|IE W
Q| s S| H s fE |l QY |s SIH
o S | < jas! Q. < < jas!
Fl B|o = = 5| O =
Tema 1. Teopemuueckue
OCHOBbl OP2AHUYECKOUL 28 | 10 18
Xumuu
Tema 2. Hacvluyennoie
y2/1€6000p00bl (a1KaHbl, 50 | 8 24 | 18
UUKIOA/IKAHDL)
Tema 3. Henacoluennoie
y271€6000p00bl (ANKeHbl, 42 | 8 16 | 18
AJIKUHDBL, AJIKAOUEHDL)
Tema 4. Apomamuueckue
P 2 | 10 14| 18
y2/71€6000p00bl
Hmozo no
cooeprcamenbHoMy 162 | 36 541 72
Mmooy 1
ConepxaTeIbHbIH MOIYJIb 2
KoanuyecTBO yacoB
OuHas ¢popma 00y4eHUsI 3aounasi popma obGyueHust
B T.4. B T.4.
HasBauus cojep:kaTebHBIX o 2| & o | 2 | F i
N o Sl 25 =8 =| o E| &2 |E =|E =
MOJyJIeHM M TEM af 5|l 9| al BlS Bl & = 3 o |2 Bls B
) S| O o' = ol » O 1) S O ° = S|l » O
Q H | Bl &ld€IEYl o = g E 1 8dYQlHEY
m ¥ = < = S| S m ¥ = < = S|l S
v | E|l &|o A ) E oo A S
Rl 5| 2|S ®E & = = Q|0 RIE ®
¢ | s S| s © © | s sl
o S| < jas} e < < jas
|l B = = 5| o =
Tema 1. I'anozennpous-
600HbIE Y2]1€8000P0006. 46 | 3 14| 24
Dnemenmoopzanuveckue
COCOUHEHUL.
Tema 2 Cnupmeot, ¢henonvt
pmoL, ¢ ’ 50 | 12 14| 24
npocmole Ihupol.




Tuocnupmol, muogenonsl.

Tema 3. Kapoonunvhuie
COCOUHEHUA

44 | 14 14| 16

Tema 4. Kapoonoewie
Kucnomol. ODyHKUUOHAIbHbIE
npou3eooHble.

44 | 12 16 | 16

Tema 5 I'anocenkapoonoswie
Kuciomol, OKCUKUCTIOMbl,
OKCOKUC10Mmbl.

38 8 14 | 16

Hmozo
no cooepircamenvbHoOMy
Mooy 2

222 | 54 72 | 96

Copep:kareabHbIii MOTYJIb 3

KoauuecTBo yacoB

OuHas ¢popma 00ydyeHHUsI 3aouHas popma oOyueHus
B T.4. B T.4.
HasBanus cojep:kaTeTbHBIX o| 2|8 |E o | 2 F |5
. ° Sl 2|8 E sl o 2 =i = E s
MOAYJIeH U TeM = |l 9| a8 E Bl = = 3) s | & E =
Q = =) £33 2Q Q = <) = R l=a
m < =~ sl S S m Z = < g S s
O | E|l &lo Ha H 5) E | 2 |o Ha o
Bl %] 9|2 88 w = X O |0 R|IE W
© s I < © O | s S|
Q. < < jas! o < < as!
T 1. Azom
ema 30mcoodeprcauwjue 6 | 13 26 | 18
COCOUHEHUA.
Tema 2 Yenesoowt 46 | 10 16 | 20
Tema 3.I'emepoyuxnuueckue
pou 84 | 26 30 | 28
COCOUHEeHUA
Hmozo no codeprcamenvho-
My Mmooy 2 192 | 54 72| 66
Bcezo uacoe
576 | 144 198 | 234




5. METOAUWYECKHUE PEKOMEHJIALIUHN UIS1 MPOBEJIEHUA
JIJEKHHOHHBIX, IPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATUHU

TeMBI JJeKIIMOHHBIX 3aHATHIA

Ne Konuuecmeo
i Has3zeanue memut HACOB
1 |Teopemuueckue ocnoewvl opecanuueckol Xxumuu 10
2 |Hacwiuennoie y2neeo0opoosl (a1Kanwl, YUKI0ATKAHBL) 8
3 |Henacoiuennsie y2neeo0opoosl (aikensl, aiKuHbl, A1KAOUEHbL) 8
4 |[Apomamuueckue yzneeo0opoowi 10
5 |l'anozennpouseoomnvie y2ne6000po00s. InemenmoopzanuiecKue ]
COeOUHEeHUA.
6 |Cnupmoi, henonwt, npocmute 3gpupor. Tuocnupmot, muogheno.ol. 12
7 |Kapoonunwvnvie coeounenusn 14
8 |Kapoonoevie kucnomul. OynKyuonaivnovle nPou3eo0Hble. 12
9 |lanozenkapbonogvie Kuciomol, OKCUKUCI0MbL, OKCOKUCIOMDBL. 8
10 |430mcoodeprcawue coeounenus. 18
11 |Yanesoowt 10
12 |[I'emepouuknuueckue coeouneHus 26
BCEI'O 144
Tembl 1a00paTOPHBIX 3aHATHI
o Konuuecmeo
/i Has3zeanue memut HACOB
1 [[lepexpucrannu3anys U NIEPEroHKa OPraHUYECKUX BELIECTB 4
2 |OnpeneneHue TEMIEPATYPHI IUIABICHHUSI OPraHUYECKUX COEINHEHUN 4
3 |OuucTtka opraHnyecKkux BeulecTs. Bo3ronka 4
4 [[lonmyuenue u cBOCTBAa METaHA 4
5 [[IomyyeHue u CBOMCTBA 3TUIICHA 4
6 [[lomyuyenue u cBoiicTBa aneTwiaesa 4.......
7 |Curres 2-MeTHnOEH3NMHUIA30I1a 4
8 |ApoMaTthyecKkue yrieBoa0pO bl 8
9 |CnupTsL. 8
10 |®enonsl 8
11 |Aabpnerunasl. KeToHb! 8
12 [[TepexpucTammuzanus N-HuTpodenona, 2.4-TMHUTPOPEeHoIa 4
13 |Cunre3 n-Hutpodenunanerata, 2,4-TMHUTPO-PEeHMUIaLIETaTa 8
14 |Ouncrtka n-uutpodeHunanerara, 2,4-TmHATpohEeHIIaeTaTa 4
15 |[KapOoHOBBIE KUCTOTHI 4




16 |®yHKIHMOHATBHBIE MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. CII0KHBIC AU 4
17 |®yHKIMOHATBHBIC MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. Mbla. 4
18 |HurpocoenuueHnus 4
19 [AmunbI 8
20 |CunTe3 a3okpacurenen 8
21 [CaoiicTBa aneTOyKCYCHOTO 3upa 4
22 |AMHUHOKHUCIIOTBI 4
23 [VrneBoabl 12
24 |CuHTE3bI T€TEPOLUKINYECKUX COCTUHEHUI 70
BCEI'O 198
6. METOANYECKHE PEKOMEHJAIIUNA 110 OPTAHU3ALINA
CAMOCTOATEJIBHOU PABOTHBI CTYJAEHTOB
Opranusanusi CaMmoCTOATEIbHO PadoThI CTY/IEeHTOB
No Konuuecmeo
i Ha3zeanue memoi OB
1 |Teopemuueckue ocnoewvl opecanuueckol Xumuu 18
2 |Hacwiuennoie y2neeo00poosl (a1Kanwl, YUKI0ATKAHBL) 18
3 |Henacwiuennsie y2neeo000poosl (aikensl, aiKUHbl, A1KAOUEHbL) 18
4 [Apomamuueckue yzneeo0opoowt 18
5 |l'anozennpouseoomnvie y2neeo00po0os. InemenmoopzanuiecKue 24
COCOUHEHUA.
6 |Cnupmoi, henonwt, npocmute 3gpupor. Tuocnupmot, muogheno.ol. 24
7 |Kapoonunvnvie coeOounenusn 16
8 |Kapoonoevie kucnomol. OynKyuonaivHvle nPou3eo00Hble. 16
9 |lanozenkapoonoewvie Kuciomeol, OKCUKUCIONbL, OKCOKUCIONbL. 16
10 |430mcoodeprcawjue coeounenus. 18
11 |Vzneeoow 20
12 |\l'emepouuknuueckue coeouneHus 28
BCEI'O 234

7. AHAUBU Y AJIBHBIE 3AIAHUSA

Oopaszey unousudyaIbHo20 3a0aHus

1. Hanucath 1 Ha3BaTh BCE BO3MOXKHBIE M30MEPHI ISl COSAMHEHUIN:
a) reKceH; 0) OKCUTIPOMaHOBas KUCIIOTA; B) TUXIIOPOCH30IT; T) IEHTAH.
2. Ha3BaTpb Mo MeX1yHapOaHON HOMEHKIAType:




CH; CH;
|

|
a) CH;—C—C—CH,—CH; ©6) CH3—CH-CH—OH
|

VY
B) cH3—|CH—C —q r) CH3—CH-CH2—NH,
|
CH,-CH; CH;

3. Onpenenuth THIT THOPUIM3AIMN BCEX YTIIEPOAHBIX aTOMOB B COSAMHEHUSIX:

a) OyTeH-2; 0) OyTHH-2; B) TOJIyol; T) OyTeH-1-uH-3.

4. HanncaTh MEXaHU3M XJIOPUPOBAHUS 2-METHIIIIPOIIaHA Ha CBETY.

5. Hanucatb MexaHu3M OpOMUpPOBaHUs IIPOIIEHA B BOJIE.

6. Harucatp ypaBHeHHs peakuuii 4-MeTHinenTeHa-1 ¢: a) GpomoBoiopoiom; 6) Bo1oi (B
HPUCYTCTBUM CEPHOI KHCIIOTHI); B) IEPMAHIAHATOM KaJlKs; T') MOJIUMEpU3aLUU.

7. Jlokaxute, 9TO (DEHOJI OTHOCUTCS K apOMATHUYCCKUM COCTUHEHUSIM.

8. HanmiuTe peakuuu Toiayosa ¢ OpoMoM: a) Ha CBETY; 0) B IPUCYTCTBUH OpOMU/Ia Keme3a
(11D).

9. Hanummre ypaBHeHus1 peakuuii 3-MeTuinOyTaHoa-2 ¢: a) HaTpueM; 0) MeHTaxXJI0pUIoM
docdopa; B) yKCyCHOU KHUCIOTOM; T') IETHIPATAIIHH.

10. Hannmute ypaBHeHUs peakiuii eHoa ¢ XJIOPAHTHIPUIOM YKCYCHON KUCIIOTHI: a) 0e3
Karajau3aTopa; 0) B IpUCYyTCTBHM KaTajau3aTopa (Kakoro?)

11. OcymectBute npespatieHue gperona B 2,4,6-TpUHUTPOPEHOII.

12. HanuiuTe ypaBHEHMs peaklMii IEHTAaHOHA-2 C a) BOCCTAHOBJIEHMUS; 0) CUHUIIbHOM
KHUCJIOTOH; 0) THAPOKCUIIAMHUHOM; B) METAHOJIOM.

13. Ha npumepe OyTaHais HallMIINTE YPaBHEHUE U MEXAHU3M PEAKIUH aJIbJ0JIbHO-KPOTOHOBOM
KOHJICHCAIlHH.

14. HanuiuTe ypaBHEHMsI peakuuil 2-METUIINPOIIAHOBOM KUCIIOTHI C: @) LIEeJI0Ubto; 0)
neHTaxjaopuaom docdopa; B) METAHOIOM; T') aMMHaKoM (t°); ) XJIOpOM Ha CBETY.

15. Hanmmute ypaBHEHHS peakiuid 2-0KCHOYyTaHOBOI KHCJIOTHI C a) IIENI0YbI0; 0)
neHTaxyuopuaoM pocdopa; B) HaTprem; r) amMuakoM (t°); 1) XJIOPOM Ha CBETY.

16. O0bsacHUTE, UTO Takoe oNTHYecKast n3omepus. Hanumure ontuyeckre n3oMepsl 2-
OKCHUIIPONIaHOBOM KUCJIOTBHI.

17. O6bsacHuTe, uto Takoe Tayromepus. [Ipusenure npumep.

18. Ha nmpumepe ritoko3bl NOKaXXUTE, KaK OCYLIECTBIISIETCS 00pa30BaHUE MMPAHO3HBIX U
bypaHo3HBIX GOpM.

19. Hanmmure ypaBHeHus peakuuii o.-D-rmrokonmpanossl ¢ a) metanosiom (HCI) 6) nonucteim
METHJIOM; B) XJIOPAHTUAPUAOM YKCYCHOM KHCIIOTHI.

20. Hanmmure ypaBHeHus peakuuid 3-metwnanununa c: a) HCl ; 6) XximopaHruapuaomM yKCyCHOM
KHCIIOTHI 0€3 KaTalIn3aTopa; B) XJIOPAHTHAPUIOM YKCYCHOM KUCIOTHI B pucyTcTBun AlCls.
21. HanumuTe ypaBHEHHS peakiMid 2-aMUHOIPOIIAHOBON KUCIIOTHI € @) COJISTHON KUCIIOTOH; 0)
IIEJIOYBIO; B) 9TAHOJIOM; T') TIPU HarpeBaHUHU.

22. Jloka)xuTe apoMaTUYHOCTh MUPPOJIA.

23. HanumuTe ypaBHEHHE pEeaKIuU aTKUINPOBaHMs (ypaHa. YKaKUTE MEXaHU3M.



H, ClL h Na Cl,H,O KOH ©
C A 2,y B BClz’hV KOH 2 2 K C,50() C

CIIUpT CIIupT

H,SO4
24. OcymiecTBUTE MPEBPAILICHHUS:
25. [lpensioxxute cxeMmy CHHTE3a OSH3WJIOBOTO CITUPTA U3 OEH301a.
26. Hanumute CTPyKTYpHYIO (OpMYyITy OpraHuueckoro Bemiectsa coctaBa CsHis, ecnu
U3BECTHO, YTO MPH €r0 XJIOPUPOBAHHUH IOJTy4aETCsl IPEUMYIIECTBEHHO TPETHUHOE
XJIOPIIPOU3BOJIHOE, a IPU HUTPOBAHUU - TPETUUHOE HUTPOCOEIUHEHUE.
27. PaccTaBUTh B PsiJI 110 YBETHYCHUIO KUCITOTHBIX CBOMCTB. OOBSICHUTD.
BOJIa, METHJIOBBIN CIIUPT, (heHOIT
28. PaccTaBuTh B psAll M0 YBEJIUYECHUIO OCHOBHBIX CBOWCTB.
AHWIVH, T-HATPOAHWUIIUH, M-XJIOpaHWIHH. OOBSICHUTS.

8. KOHTPOJIBHBIE BOITPOCHI K ITIPOMEKYTOUYHOM ATTECTAIIUA

[IpumepHBIii IepedyeHb BOIPOCOB K 3a4eTy, 4 ceMecTp

1. KapGonunsusie coenunenus. CTpoenue KapOoHUIbHOM rpynmbl. M3omepus. Homenknarypa.
CniocoObl nonyuenus. PeakiinonHast ciocoOHOCTb.

2. Haceimennbie anbaeruabl anudaTHieckoro psaa. XuMHU4eCcKHe CBONCTBA.

3. HachlmeHHble KEeTOHBI au(aTH4ecKoro psaa. XMMUYECKHE CBOMCTBA.

4. Peakunu KOHICHCAIIMHM KapOOHUIBHBIX COSAMHEHUMN. Y CIIOBUSI, MEXaHU3M, TIPUMEPHI.
5.HenpenenbHble anbaeruasl 1 ketoHsl. O0mue u cnenuduyeckie cBoicTBa.

6. lukapOOHUIIbHBIE COCTUHECHHS.

7. ApoMaruyeckue anpAeTHAbl U KETOHBL. Peaknuu mo Kousiblly, O KapOOHWJIBHOHM rpymre,
0co0Oble CBOMCTBA.

8. Kap6onossie kucnotsl. Kimaccudukamus. Homenknarypa. M3omepus. CriocoObl moyyeHHUS.
®dusnueckue cBoiicTBa. CTpoeHHe KapOOKCHIIBHON TpyIIibl. PeakiimonHas crmocoOHOCTb.

8. HacpltieHHbIe MOHOKAapPOOHOBBIE KUCIOThI. XUMUYECKHE CBOHCTBA.

9. HaceiieHHbIE MOHOKapOOHOBBIE KUCTIOTHI. Peakiny HykiaeopuiIsHOro 3aMeIieHusl.
CUHXpOHHBIN U CTaUNHBIN MexaHu3M. KUCIOTHBIN KaTanus.

10. HenacepImeHHbIe MOHOKAPOOHOBBIE KUCITOTHI

11./IlukapOOHOBBIE HACKHIIIEHHBIE KHCIOTHI

12. ManonoBsiid 3¢up. OCcOOEHHOCTH €ro XUMHYECKHX CBOMCTB. CHHTE3bl Ha OCHOBE Na-
MaJIOHOBOTO d(upa.

13. XuMuueckre CBOMCTBA HEHACKIIIEHHBIX TUKAPOOHOBBIX KHCIIOT.

14. ApomaTnyeckie KapOOHOBBIE KUCIOTHI.

15. ®yHKIIMOHAIBHBIE MPOU3BOIHBIC KAPOOHOBBIX KUCJIOT: TaJIOreHaHTHApUALl.. HoMeHKIaTypa.
Crioco0sI ory4eHus. XMMUYECKUE CBOKCTBA.

16. ®DyHKIIMOHAIBHBIE TPOW3BOJHBIE KAapOOHOBBIX KHCIOT: aHTUApuaAbl. HomeHkmaTypa.
Crioco0sI mory4eHust. XMMUYECKUE CBOKCTBA.

17. ®OyHKIMOHATIBHBIE TPOU3BOIHBIE KapOOHOBBIX KHCIJIOT: CloXKHBIE 3(dupbl. HomeHknatypa.
CriocoOsI ory4eHust. XMMUYECKUE CBOKCTBA.

18. dyHKIMOHATBHBIE MPOU3BOJHBIE KapOOHOBBIX KHCIOT: aMuabsl. Homenkmnarypa. CrocoOsl
NoJIy4eHus1. XMMHUYECKHUE CBOMCTBA.

19. @OyHKIMOHANBHBIC MPOW3BOAHBIE KapOOHOBBIX KHCJOT: THApasuabl. HomeHkmnaTypa.
Crioco0sI osry4eHust. XMMUYECKUE CBOWCTBA.

20. ®yHKIIMOHAIbHBIE TIPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT: HUTpUIIbl. Homenkmatypa. CriocoOsl
NoJIy4eHus1. XMMUYECKHUE CBOMCTBA.



21. Hutpocoeaunenus. CTpoeHHe HUTPOTpyNIbl. Anudarnyeckue HUTPOCOCTMHEHUSI.

22. Buspl TayTOMEpHH B OpraHudeckoil xumuu. IIpumepsi.

23. Apomatuueckue HuTpocoeauHeHus. CriocoObl momyyeHusl. XUMUYECKHE CBOMCTBA.

24. KuCnoTHOCTh U OCHOBHOCTb OpraHMuYecKux coenuHeHuil. [lpumepsl. BausHue 3amectureneit
Ha KUCJIOTHBIE U OCHOBHBIE CBOMCTBA.

25. Awmunbl. Knaccudukanums. @usnueckue cBoiictBa. IIpocTpaHCTBEHHOE CTpOEHHE
ankuiaMuHOB. OCHOBHBIE U HYKJICO(MITBHBIE CBOMCTBA AMUHOB.

25. Anudaruyeckue aMHUHBI.

26. ApomMaTH4EeCKHUE aMUHBI.

27. JlnazocoeaIUHCHUS

28. AzocoequHeHus.

29. Peakuus azocoueranus. Cuntes azokpacureneid. OCHOBBI TEOPUH LIBETHOCTH.

30. Oxcukucnotel. Knacudukanus. Homenknatypa. M3omepust. XuMHYecKre CBOMCTBA: 00IIue
U crieuQuryecKue.

31. OnTuyeckass aKTUBHOCTh OPTaHUYECKUX COCAMHEHHU. Y IeThHOE BPAIllEHHE, MOJICKYIISIPHOE
BpalleHNs. 3aBUCUMOCTh YAEIbHOTO BPAIEHUs OT Pa3IMUHBIX (PAKTOPOB.

32. Onrtuyeckas uzomepus. XupaiabHblid HeHTp. OnTrueckue nzomepsl. [IoHATHE S3HAHTHOMEPOB,
nuacrepeomepoB. Mesodopma. Paniemuueckast cMech, CiocoObl ee pa3/ieeHusl.

33. D- u L- HomeHkIaTypa. DpuTpo- U TPEO- H30MEPHI.

34. R-,S-Homenknarypa. IlpaBuno npuoputetHoctH. HOMeEHKIaTypa ONTHYECKH AaKTHBHBIX
COEJIMHEHUI C HECKOIIbKUMU XHUPaAJIbHBIMU LIEHTPAMH.

35. CrepeoxuMusi MOHO- M OMMOJEKYJISIPHOTO HYKJICO(PHUIBHOIO 3aMEIEHHs] Y HACBHIILEHHOTO
aroMa yriepoja. BanbaeHOBCKUI CTEPEOXUMHUYECKUAN LUK



9. OBPA3SELl MOAYJBHOTI'O KOHTPOJIA

roYy BIIO JIOHEIKHUA HAIIMOHAJIbHbIA YHUBEPCUTET»
XuMudeckuit pakyibTeT

CneyuanbHocmo: 04.05.01 @ynoamenmanvhan u NPUKIAOHAA XUMUS
IIpoepamma nooecomosku: cneyuanumem

Cemecmp 4

Yuebnas oucyunnuna Opzanuueckas xumus

MOAYJIbBHASA KOHTPOJIBHASI PABOTA

Bapuant Nel
1. Ocy1uiecTBUTh NpeBpalCHUs
PCl + Ch, hv NH HCI
3TaHon—5>A K—(:I\I,EMB > I > »]] —>E
lcn. KOH lHNOz
u X
lcb, H,0 l 0
K 3
lcn.KOH
H,0,Hg" ¥ . 450°Cc  CH;COCl  NaHSO;
e ~ g = > »>H—> O
AICl
OH"
H,,Ni  ¢enunruapasun
P S 5T Y
-H,0
lAgzo(NHﬁ
HCl1
o P X

2. CuHTe3upyiiTe M-METHIIaHWIN] U3 yTIepoaa

3. PaccTaBbTe B psiJ 10 YBEINYEHUIO OCHOBHOCTH:

METWJIaMUH, IPONIJIaAMUH, aMMHaK, aHUIUH. [laiiTe 00bsICcCHEHNS.

4. HanncaTp cXeMy M yKa3aTb MEXaHHU3M allWJIMPOBAaHUSA B IPUCYTCTBUH U

orcytctBun AlCl; crneayromux coeTMHEHNH: 2-MeTUITAaHUITUH

5. Hanummure ypaBHEHUs peakluil U yCIOBUs NOTYYEHUs XJIOpHUIa: N-CyabhodeHnninazonus
VYkaxuTe NpoIyKThl, KOTOpbIE 00pa3yIOTCs MPH JEHCTBUU HA OJTYYSHHOE COCTUHEHHUS BOJIBL,
fonuaa Kanus, XJIOpuja MeIu, IMaHua MENIH.

6. Hanumure cxeMy CUHTE3a a30KpacUTENIEeN, UCXOAsl U3 CIEAYIOLUX COEIUHEHUN!
M-HUTPOAHWIIMH U B-HadTON
VYTBepxkIeHO Ha 3aceJaHud Kadeapsl

npoTokos Ne OT « » 20 T.

3aBenyrouuii kadenpoit
[Ipenonasarens




Kpurtepuu oneHuBaHus MOIYJIbHOT0 KOHTPOJISI

Howmep 3ananus KonuyecTBo 0amioB

1 15
2 15
3 5
4 5
5 5
6 5

Bcero 50

10. OBPA3EILl DK3AMEHAIIMOHHOI'O BUJIETA
ITprMepHBIii TepeueHb BOIPOCOB K 3K3aMEHY, 3 CEMECTp

1. Pa3BuTHE TEOpETUYECKUX IMPEACTABIECHUI O CTPOEHUH OPraHWYECKUX BellecTB. OCHOBHBIE
MOJIO’KEHUSI TEOPUU CTPOEHUS OpraHnyeckux coeanHennii A.M. bytiepoga.

2. TlpuHUMIBI KITacCU(UKAIMM OpraHUYecKuX coeanHeHui. Kiaccudukamus opraHHuecKux
COCIMHCHUH TI0O CTPOCHUIO VYIJIEPOJHOW IIeNH, Tpupoae (YHKIHMOHAIBLHON TPYIIBI, IO
KOJINYECTBY U OJHOPOIHOCTH (DYHKIIHOHAJIBHBIX TPYTIIL.

3. HomeHkiatypa OpraHM4ecKuxX COeTMHEHUH.

4. Tunbl rTHOPUAN3ALIMN aTOMA YTIIEpPOa.

5. Turmel cBSA3U B OPraHUYECKUX COCTUHEHHUSX.

6. U3omepus. Bunel nzomepun. M3omepst. [lpumepsr.

7. Tunsl pa3pbiBa cCBsI3eil. THIBI peaKIIMOHHBIX YacTUIl. MeXaHU3Mbl OPTaHUYECKUX PEAKIIUM.

8. MexaHu3M paJuKaJbHOIO 3aMEIEHUSI.

9. IlpenenbHbie yraeroaopoabl. Ctpoenue. CpoiicTBa. [lonydenue.

10. Tepmuueckoe pas3noxeHHue MpeaeabHbIX yriieBoaopoaoB. [Iuponus. Kpekunr.

11. MexaHu3M 37eKTpOPUIHLHOTO PUCOSTUHEHHUS.

12. Ankensl. Ctpoenue. CBolicta. Ilonyuenue.

13. Peakuuu nonumepusanuu opraHudeckux coenrHenui. [Ipumepsi.

14. KatnoHHast u cBOOOTHOpaIUKaIbHAS MOJTMMEPU3AIIUN Y aJTKEHOB.

15. TlonsiTie 0 conmpsuKeHHBIX cucTteMax. Buasr conpsikenus. Ctpoenue OyraaueHa, OeH3071a.

16. Iuenossie yrieBonopoasl. Knaccugukarus. Cpoiictsa. [lomyuenue.

17. Ankunbl. Ctpoenune. CpoiictBa. [lonydenue.

18. Anunuknudeckue yraeBoaopoasl. Knaccuduxamus. [Ipumepst coenqunennii. Homenkmnarypa.
19. Iuxnoankansl. CrpoeHue. OCOOEHHOCTHM  XUMHUYECKOro  MOBeAeHUsA. Teopus
HaIpPsKEHHOCTH.

20. Apomaruueckue yrieBojoponbl. IlpusnHaku apomaTtuunoctd. Ilpumepsl apomMaTHUecKHX
cucteM. OCOOEHHOCTH XUMHUYECKHX CBOMCTB.

21. DnexTpoHHOE CTpoeHue OeH3oMa.

22. Apenbl. Xummnueckue cBoiictBa. CriocoObl MOTyUYEHHUS.

23. MexaHu3M peakiiii 3J1eKTpo(UILHOTO 3aMEIICHHS Y apEHOB.

24. Peakuuu 3aMelleHUs y apoOMaTHYECKHX YTJIEBOJOPOAOB B KONBLIO U OOKOBYIO ILIEIIb.
MexaHu3M peaxkuuii.

25. BsauMHOe BAMSHHE AaTOMOB B MousieKkyne. WHAaykuunoHHbl »¢dext. CpoiicTBa
UHAYKIIHOHHOTO (D deKTa.

26. B3aumHoe BIHsSIHHE aTOMOB B MoJieKye. DPQekT conpspkeHus. DPPeKT CBEpXCONPSKESHHUS.
27. CoBMecTHOE TPpOSBICHHE Y 3aMeCTHTeNed WHAyKUuoHHOro »s¢pdekra u sddexra
CONPSHKEHMUS.

28. MuorosiniepHbie apomaTudeckue cucteMbl. Hadranus.



29. MHorosiiepHble apoOMaTUYECKUE CUCTEMbI. AHTpalleH. PeHaHTpeEH.

30. Baustnue 3amectuteneil Ha pacrpe/iesieHue 3JeKTPOHHON INIOTHOCTH B OEH30JIbHOM KOJIbLIE.
32. TayoreHnpousBOIHBIC yrIeBOAOpPoAoB. Kiaccudpukanus. ['aJoreHNpou3BOAHBIE C
HOpPMAaJTbHOM, MOHUKEHHOHN U MOBBIIIEHHON PEaKIIMOHHON CIIOCOOHOCTHIO.

33. Peakumu HyKJICOPWIBHOTO 3aMCIICHUS VY HACBIIIEHHOrO0 aroMa yriepoma. OoOmue
3aKOHOMEPHOCTH.

34. IlonsiTre HYKICODUITBPHOCTH U OCHOBHOCTH. BimsiHue pa3nuvHbIX (pakTOpOB HA OCHOBHOCTh
U HyKJ1€0(UIbHOCTb.

35. T'asioreHnpou3BoIHbIE PEAETBHBIX YIIIEBOJOPOIOB.

36. MoHOMOEKYISIpHOE HYKJI€O(UIBHOE 3aMEIIEHNE Y HACHIILIEHHOT'0 aToMa yTriepoJa.

37. bumonexynspHoe HyKI€0()UIbHOE 3aMELIEHHE y HACHIIIEHHOTO aToMa YIJIepo/ia.

38. JluranoreHankansl. XuMuueckue cBoiicta. [lomyuenue.

39. T'anorenankensl. XuMudeckue cBoictsa. [lomyuenue.

40. l'anorenapeHsl.

41. HachllieHHbIE OJJHOATOMHBIE CITUPTHI.

42. HeHacbllIEHHBIE CIIUPTHI.

43. MHOroatroMHbl€ CIUPTHL. DTUIEHIIUKOJIb.

44. MHoroaromssle ciupThl. [ munepus.

45. ApoMaTuiecKue CrupThI.

46. OgHoaTOMHBIE (PEHOJIBI.

47. IlpocTsie 2Gupsbl.

48. [lukandeckue mpocThie GUpPhI

ITpumepHbIii IepeyeHb BOMPOCOB K 3K3aMEHY, 5 ceMecTp

. OKCUKHCIIOTBI.

. OnTuueckast U3oMepusi.

. AJIBIETUI0- U KETO-KUCIOTHI.

. Aueroykcycusiit a¢gup. Ctpoenue. PeakiiionHast CiocOOHOCTb.

. CuHTe3bI Ha OCHOBE alleTOYKCYCHOTO 3(upa.

. AMHUHOKUCIIOTHI.

. [lentuasl, Oenku.

. IlenTuaHbIN CUHTES.

. Monocaxapuabl. Ctpoenue. L{ukino-okcotayromepusi.

10. Monocaxapuasl. MeToibl CHHTE3a. XUMHUUYECKHE CBOMCTRA.

11. lucaxapupsl.

12. Tlonucaxapuasl.

13. HoMeHnknaTypa reTepouKkiIndeckix coequHeHnil. Ux TpuBuanbHble HA3BaHUS.

14. CucremaTnueckasi HOMEHKJIATypa Ui MOHOIMKIHYECKUX TeTePOLUUKIMIECKUX COSTNHEHHN.
IIpumepsl.

15. 3amecturenbHas HOMEHKJIaTypa. Ha3BaHWS KOHJEHCHPOBAHHBIX T'€TEPOIMKIMYCCKIX
CUCTEM.

16. Asupununsl. CunTtes Kojbla. Peakiuu a3supuuHoB.

17. Okcupansl (3n0kcuabl). CuHTe3 Kojblia. Peakuu okcupaHoB.

18. 2H-a3upun. Cunres koapla. MeTospl CUHTE3a TUMPAHOB. Peakiiuyu THMPaHOB.

19. TpexuneHHbIe TeTEPOIUKIIBI C IByMs rerepoaromamMu. CHHTE3 KOJbIIA, PEaKIIUH.

20. Metoapl CHUHTE3a YETHIPEXWICHHBIX TE€TEPOIMKIOB C OJHHM Te€TepoaToMoM. JIaKTOHBI,
JaKTaMBbl.

21. DOnextpoduiabHOE U HYKICODUIBHOE pPACKPBITUE KOJIbLIA B PSAY YETHIPEXUWICHHBIX
TeTEPOILMKIIOB C OJJHUM IeTEPOaATOMOM.

22. Meronb! cuHTe3a ¢dypaHna, uppona, Tuodena. Cunres [lTaana-Kuoppa. Cunres ¢pypaHoB 1o
Oelicty-benapu.

O 00 1 N DN KW =



23. Cunres niupposos no ['anay. Cunres nupposios o Kuoppy.

24. Cunte3 tHoenoB mo XuHcOepry. CHHTE3 MATUYWICHHBIX TE€TEPOLUKIOB U3 3(PHUPOB
aleTUIICHANKAPOOHOBON KHUCIIOTHI.

25. DnexTpodunbHOE 3aMelleHne B psaay dypaHa, muppoia, ThodeHa.

26. Azonel. Metoas! mosyyeHus 1,2-a305108B.

27. Metoabl nonyueHus 1,3-a30710B (MMUAA301, OKCA3071, THA30M).

28. Peakuuu 31eKTpopUILHOTO 3aMEIIEeHUs B a301ax. Peakiiuu O0OKOBOI Lienu B a30J1ax.

29. Meroapl CHHTE3a KOHIEHCHUPOBAHHBIX TMATHUWICHHBIX TeTeponHKIoB. CHHTE3 WHAOIB IO
®umepy 1 MazgenyHry.

30. Cunte3 ungonoB mo Peiicepty u Henunecky. CuHTE3bI MPOU3BOJIHBIX OeH30dypaHa U
O6eHzoTrodeHa.

31. Cunre3 ungonos no bumepy. DnexkrpodunpHoe 3aMelieHHe B Py KOHJIEHCHPOBAHHBIX
MATUWICHHBIX TETEPOITUKIIAX.

32. Metonbl cuHTe3a nupuanHoB. CunTe3 ['aHya.

33. DnexkTpoduiIbHOE 3aMElICHUE B PSAY MUPUINHA.

34. HykneodunbHoe 3amelienue B paay nupuanna. Peakuus YnunbaOuHa.

35. Peakiuu O0OKOBOM 1IETIH B Sy MUPUIUHA.

36. MeTonbl cMHTE3a MOHOLIUKINYECKUX U KOHJACHCUPOBAHHBIX TUA3UHOB.

37. Peaknuu 3aMEIICHUS B PSITy MOHOIIMKIMYECKUX M KOHJICHCUPOBAHHBIX JIMA3HHOB.

roYy BIIO JIOHEIKHUA HAIIUOHAJIbHbIA YHUBEPCUTET»
XuMuyeckuit pakyibTeT

CneyuanbHocmo: 04.05.01 @ynoamenmanvnan u RPUKIAOHAA XUMUA
IIpoepamma nodecomosku: Cneyuanumem
Cemecmp 3
Yuebnas oucyunnuna Opzanuueckasa xumus
BUJIET Nel

l. PasBurMe TeoperHMYecKMX MpPeACTABJICHHH O CTPOEHHH OPraHHYeCKHX BelleCTB.
OcHOBHBbIE MOJIOKEHHUS TEOPUHU CTPOCHUA OPraHn4YecKkux coequHenuii A.M. byrtieposa.

2. . MHoroaromusbie ()eHOJIBI.

3. OcymecTBUTE MpeBpaleHue:

Cl,,H,0 c.KOH A&0 (NH;) XJIOpMETaH C, 500°C
OTUJIEH ——— » A——» b B— T ——> 11
H,0 (Hg™")

E

VYTBepxeHO Ha 3acefaHuU Kadeapbl OMOXUMUU U OPTraHUYECKOH XUMHUH
poToKoJ Ne OT « » 20 I.

3aBemyronuii kKageapoit
OK3aMeHaTop




Kpumepuu OUCHUBAHUA IK3AMEHA

Howmep 3ananus KomuuecTBo Oamios
1 30
2 30
3 40
Bcero 100 6amioB

11. OBPA3SEIl TECTOBOI'O 3AJJAHUA

1. BbiOepuTte BepHbIe YTBEPKICHHUS:
A. B MOJIEKyJIaxX CyIIECTBYET B3aMHO€E BIMSIHUE aTOMOB KaK CBS3aHHBIX, TaK U
HEIIOCPEICTBEHHO IPYT C IPYTOM CBS3aHHBIX;
B. BaXHBIM €€ ClIeICTBUEM SBIISAETCS TO, YTO OPIraHUYECKOE COSAUHEHHE MOKET
UMETh HE OJIHY XUMHUECKYIO (POpMyITy, OTpayKaIONIyIO €T0 CTPOCHHUE;
B. XxuMuueckoe CTpoeHHE BEIIECTBA HEJb3s ONPEEIUTh B Pe3yJIbTaTe U3YyUCHUS €ro
XMMHUYECKHX MPEBpAIICeHUI U, HA000POT, IO CTPOEHUIO BEIIECTBA CIOKHO
XapaKTepu30BaTh €ro CBOMCTBA;
I'. B MoJieKyJ1ax CyliecTByeT B3aMMHOE BIIMSIHUE aTOMOB, TOJIBKO HEITOCPECTBEHHO
CBSI3aHHBIX C APYT JIPYTOM;

2. K apomaTH4ecKkuM coeAMHEHHSAM OTHOCATCS:

CHs CH,

H-C CH
1 2 3 4

3. Ykaxurte 3amecTuTes M, o0aanawmue +I-3pdextom:

| A.OH | B. NH, | B.NO, | I.0” | I. CH;

4. Jlns BceX COMPSIKEHHBIX CHCTEM XapaKTepPHO:

A. 00pa3oBaHKE eIMHOTO P-3JIEKTPOHHOT0 00JIaKa;
b. npoMexxyTOUHBIN XapakTep CBS3EH;
B. Hanuuue n-cBszei.
5. UuaykunuoHHbI 3P (PekT XxapakrTepusyeT CMelleHHE 3JIEKTPOHHOH IJIOTHOCTH B
CTOpPOHY HamuboJiee aroma.

\ A. DJIEKTPOIIOIOKUATEIBHOTO | B. 3nexkTpooTpUIaTENBHOTO

6. IlonoxurtenbHbI 3PPeKT cONPsKEHUsI CNIOCOOHBI MPOSABJIATH:
A. 3JIeKTPOHOAKIIETITOPHBIE 3aMECTUTEIH;
B. 311eKTpOHOJOHOPHBIE 3aMECTUTENN;
B. 1 371€KTPOHOAKIIETITOPHBIE 3aMECTUTENH,
U 2JIEKTOPOHOJOHOPHBIE 3aMECTUTEIN;



7. OtpunaTeabHbIH HHAYKTHBHBIN 3Q(PeKT criocoOHbI NPOSIBJIATD:
A. 3JIeKTPOHOAKIIETITOPHBIE 3aMECTUTEIH;
B. 311eKTpOHOJOHOPHBIE 3aMECTUTENH;
B. 1 371€KTPOHOAKIIENITOPHBIE 3aMECTUTENH, U JICKTOPOHOIOHOPHBIE 3aMECTUTEIH;

8. B moaekyJie 6pomMGeH30J1a aTOM OpoMa NMPOSIBJISIET YJIEKTPOHHBbIE d(P(DeKTHhI:
A, -1>+M b.-I1<+M B.-1=+M r.-Iu-M

9. ATOMBI yriiepoaa B 6eH30/1¢ HAXOAATCH B COCTOSIHMU:
A. sp3-THOpHUIN3aNNY;
B. sp2- rubpunuzanuu;
B. sp- rubpuausanuy; .

10. CepxconpsizkeHHe NPOSABJIACTCH B COCTUHEHHAX:
| A. Tonyon | B. denon | B. mpoman | I'. npornu | 1. xnop6Genson |

11. BnepBble TeopHio 0 B3aMMHOM BJIMSIHUM BbIIBUHY.JI:
A. Mengenees [I.U. | b. bytnepos A.M. | B. MapkoBuukoB | I'. Jlenunmxep /1.
B.B.

12. BansiHue 3aMecTHTEIs1, epealolieecs Mo Henn 7 -CBs3ei,Ha3bIBAeTCH:
A. MTHIYKTUBHBIM 3 PexTom;
B. snextponHbIM 3 hexTom;
B. axddexrom conpsikeHus;
I'. a3 hexTom cBEpXCOTIPSIKEHMUS.

13. YrueBoaopoabl 0€H30/1bHOTO0 PSAA - 3TO:
A. aJIKCHEI;
b. ankuHEL
B. apensr;
I'. Het BepHOTO OTBETA

14. Xumu4eckme cBOHCTBA apOMaTHYECKHUX YIJIEBOA0PO/I0B OIPeIe/SI0TCS B IEPBYIO
odepeab HAJTMYHEM B UX MOJIEKYJIAX:
A. 3aMeCTHUTEIIEH; B. 3amectureneit u
B. conpskeHHOHN CUCTEMBI, CONPSI)KEHHOUM CUCTEMBI;

15. K peakuusim 3J1eKTPO(PUILHOr0 3aMelieHus (Sk) OTHOCATCS
cileylolie peaknu:
A. HUTpOBaHUE OCH30J1a HUTPYIOIIEH CMECHIO;
B. runpupoBanue 6eH307a B MPUCYTCTBUU KaTaIl3aTopa;
B. MeTunupoBaHue ToyoJia METHIXJIOpuioM B ipucytcTBuu AlCls;
I'. xnopupoBanue 6ensona B npucyrctsun FeCls.

1)A,B;2)A,B,B;3)A,B,T;4)B, T,

16. D1eKTPOHOAKIENTOPHBbIEC 3aMECTUTEIH B CONPSIKEHHOM cUcTEeMe:
A. TIOBBIIIAIOT 3JIEKTPOHHYIO INIOTHOCTH;
Bb. NOHMXAIOT 3JIEKTPOHHYO INIOTHOCTB;
B. HE BIMAIOT HA AJIEKTPOHHYIO IIJIOTHOCTS; .



17. Ha3oBUTEe OCHOBHOM NMPOAYKT OKHCJIeHUS 1-MeTHI-3-H30NpPonni-4-Heor eKCuJI
0eH30/1a pacTBOPOM NEPMAHIAHATA KaJIusl B KHCJIOM cpefe:
A. OeH301HasT KHCIIOTA;
b. 4-mMeTokcueHnTykcycHas KUCIOTa;
B. ¢penunykcycHas Kuciora;
18. ApeHbI CKJIOHHBI K peaKIUsiM:
A. IPUCOETUHEH NS,
b. oxucnenus;
B. 3amemmenmns;
19. CorsiacHo npaBuiy X10KKeJIsl, apoMaTHYeCKHe MOJIEKYJIbl J0JKHbI HMeTh:
A. TJIOCKUH IUKINYECKUM G -CKEJIET U YUCJIO 000OIICHHBIX T -3JICKTPOHOB, PaBHOE
4n+2;
B. miockuii TUKJIMYECKUH G -CKEJIET U YUCI0 00OOIIEHHBIX Tt -3JIEKTPOHOB, PAaBHOE
2n+2;
B. TutoCKHl TUKITUYECKHUIA G -CKEJIET U YHCII0 0000IIEHHBIX T -3JICKTPOHOB, PABHOE
4n
I'. HeT BepHOTO OTBETA.
20. /o1 apeHOB XapaKTepHO:
A. CKJIOHHOCTb K peaklusiM, B pe3yJIbTaTe KOTOPHIX HAPYIIAE€TCS apOMaTUYHOCTb;
B. peakiumn cB0OOIHO-paAUKAIIBEHOTO 3aMEIICHHS B ADOMAaTUYECKOM SJIPE;
B. peakuun okuciaeHus;
I'. xumMu4eckue CBOMCTBA ONPEAEISAIOTCS B IEPBYIO OUEPEb HAIMUMUEM B UX MOJIEKYJIaX
COMPSIKEHHON CUCTEMBI - OHU CKJIOHHBI K TAKUM PEAKIUAM, B PE3yJIbTaTe KOTOPBIX
COXpaHseTCA apOMaTUYHOCTb.

21. [Ins apenoB HE xapakTepHbI peakiuu C:
A. rajioreHaMu
b. a3oTHOM KHUCTOTOM
B. Bonoponamu
I'. ranorenoBogopogamMu

22. Ykaxure ¢popmMyJ1y, B KOTOPOii HeBepHO H300paKeHbl CMeELeHHUsI JJIeKTPOHA:
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23. Ykaxxure 3amecTuTe M, o0aagaomue —I-3¢pdexrom:

| A.COOH | B.COO | B.NO, |  T.NH, | .cl |

24. B moseKkyJie aHWJIMHA aMHHOIPYNIIA NPOABJIAET JIeKTPOHHBIE 3PP eKThbI:
| A.-I>tM | B.-1<+M | B.-I=+M | I.-1u-M |

25. B MoJiekyJie 0eH301HOI KHCJI0THI KAPOOKCHIbHAS TPYNIA NPOSABJIsAET 3JIeKTPOHHbIE
3¢ pexTsI:
| A I>M | B.-1<+M | B.-1=+M | I.-Iu-M |
26. YkaxxuTe 3amMecTHTeH, o0anaomue +M-3¢pdexTom:

| A.NO, | B.NH, |  B.OH | T.0CH; | J.COOH |

27. IddexT conpsiecHNs XapaKTepu3yeT cMelleHHe:

A. eIUHOTO P-3JIEKTPOHHOTO 00JIaKa;
B. mapsl p-3J1€KTPOHOB;
B. rubpun30BaHHBIX AJIEKTPOHOB.

28. —I-3¢¢exT HaOI0Ha€TCHA B COETUHEHUSAX:

A. CH3-CH:CH2 b. HZC:CH' B. CH3-CH2-CH2-CH3 TI. CH3-CH2-COOC2H5
CH:CHZ

29. Pacnosio:kuTe 3amMecTHTEH B psily yMeHblieHus +C-a¢dexra.

| A. -F>-Br>-Cl | B. -CI>-F>-Br | B.- F>-CI>-Br

30. Kakue u3 yTBep:KIeHHUIl He SIBJSIOTCH BepHbIMU?

A. —M-3¢exT nposBIAIOT 3aMECTUTEINHN, CMELIAIONINE Ha ce0s 3JIEKTPOHHYIO INIOTHOCTh
COIPSIKECHHON CUCTEMBI;

B. DnexTpoHO10HOPHBIE CBOMCTBA AIKUIIBHBIX TPYIIN CHUKAIOTCS TIPU MEPEXOJE OT
NIEPBUYHBIX K TPETUYHBIM paJIuKaJIaM.

B. UuayktuBHbIi 2P deKT 3aTyXxaeT uepes3 2-3 o-CBA3H.

I'. Bce apomaTudeckue yrieBogopoabl XOPOIIO pACTBOPUMBI B OPraHUYECKHAX
pacTBOPUTEIISX.

. Bce yTBepkKaAcHUS BEPHBI.

E. Hu o1HO U3 yTBEpKIACHU HE SIBIISIETCS BEPHBIM.

31. Mepoii cTa0WIM3anMH MOJIEKYJIbI, 00YCJIOBJICHHOM [1eJI0KAJIU3aMel JJIeKTPOHOB B
COMPSIZKEHHBIX CHCTEMAX SIBJISIETCS:

A. I'unepkoHbrOranus
Bb. DHeprus pe3oHanca

32. YcTaHOBHTE COOTBETCTBHE:



1. ®enanTpen

2. Hadranun

b.

12. KPUTEPUU OHIEHUBAHUA

[lo xypcy mpenmnosaraercs NMpPOBEACHUE MPOMEXKYTOYHOM aTTECTALlMK B BUAE MOIYJBHOTO
KOHTpOJIs, 3k3aMeHa (3,5 cemectp), 3auera (4 cemecTp). DK3aMeH U 3aueT CAAIOT CTYAEHTHI C
LIEJIbIO TOBBIIIEHNS PEUTHUHTA.

Pacnpedenenue 6annos, Komopvie MO2ym noay4ums CnyoeHmol
6 npouyecce uzy4eHus OUCYUNIUHb

Opranu3annoHHO CPC Bcero
y4ebHas pabora NunuBuayanbHas MoaynbHbIH NunuBuayansHast
CTyZI€HTa pabota KOHTPOJIb TBOpYECKas pabora
Max 20 Gamnos max 30 6asutoB  jmax 50 6amnoB| max 6ammos | 100 6annos
Brinonnenue u CemecTpoBbIe MK
3anuTa KOHTPOJIHHBIE
1abopaToOpHBIX PadOT [paboThI
IlIxkana coomeemcmeusn 6an108 HAUUOHATLHOU WIKATlE
Onenka Onenka no OuneHka 1o rocy1apcTBeHHOM IKaJIe Ounenka no
no mkaJue | 100-6anabHoM (3x3ameH, T PepeHUINPOBAHHDBIN 3a4eT) rocy1apcTBeHHOM
ECTS HIKaJie mKaJje (3a4er)
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xoporio) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (YIOBIETBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (yAOBIIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HEeyJOBJIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO MIOBTOPHOI cllauu
F 0-34 2 (HEeyJOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MO>KHOCTBIO IIOBTOPHOI cllayyl IPH YCIOBUU
00s13aTesIbHOr0 HA0Opa JONOIHUTENBHBIX 0aJIOB

13. MATEPHNAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

JIeKunoHHbIE 3aHATHS TPOBOAATCS B ayJUTOPUHU, OCHAIIIEHHOW MYJIbTUMEIUUHON TEXHUKOW U
nockoil. JJabopaTtopHble 3aHATUS NMPOBOAATCS B yueOHOU maboparopun «Opranudeckas XUMUsl U
OuosornuecKasi XuMus», OCHAIIICHHON CTeIIHaIbHBIM 000pYI0OBaHUEM, U B KOMITBIOTEPHOM KJlacce,
000pyZIOBaHHOM KOMITBIOTEpAaMHU C JUIEH3MOHHBIM MPOTPAMMHBIM O0O€CIeYeHHeM, IOCTYIOM K
cetu MHTEpHET, CTONAMU, TOCKOM.




14 PEKOMEHIOBAHHASA IUTEPATYPA

Ne
n/n

HaumenoBanue

Koa-Bo
IK3eMILISPOB
B OMOJIHOTEKE

JdouHY

Hanuumne
3JIEKTPOHHOM
BEpPCHHU B
IbC

Ocnoenasa numepamypa

Hsanos, B. I'. Oprannueckas xumus / B. I'. Banos, B.
A. T'opnenko, O. H. I'eBa. - 6-¢ uza. - Mocksa :
Axagemus, 2010. - 621 c.
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OpFaHI/I‘-IeCKaSI XHUMUSL. TeopeTqucm/Ie OCHOBBI U 3aJaHUA
JUTSL Ay TATOPHOW U CAMOCTOSITEIIbHON paboTHhI : yueOHOE
nocodue / cocrasutenu: O. B. bapanosa, U. /1. Onapiok,
B. C. Hopomkesuu, H. T. Maneesa. - /loneuk : lonHY,
2018. -216.c.

Jlonoanumensnas numepamypa

PeyroB, O. A. Opranuueckas XuUMHUS @ Y4YEeOHUK Jisi
CTYZCHTOB BBICHIMX Yy4EOHBIX 3aBeJCHUH, 00yyaromuxcs
M0 HampaBleHHI0O u crenuanbHocTH "Xumusa" / O. A.
Peyros, A. JI. Kypn, K. II. Bytus. - 3-e u3zn. - Mocksa :
BMHOM. JlaGopatopus 3Hanmii, 2010. - 567 c.

Tropuna, T. I'. Katanu3 B opraHnuecKoi XuMuHu.
KuHeTHKa KaTaqUTHYECKUX peakiyii : yuebHoe mocoodue /
T.T. Tropuna, M. A. Cunenbaukosa, C. I'. baxtuHs ;
Jonenk : lorHY, 2018. - 107 c.

Tropuna, T. I'. Katanu3 B opraHnuecKoi XuMuUHU.
Kunernka kaTanuTHYECKUX peakui [ DIeKTPOHHBIN
pecypce] : yue6Hoe nocobue / T. I'. Tropuna, M. A.
CunenbankoBa, C. I'. baxtun ; Honernk : JouHY, 2018

Heiinann, Osp 5. Oprannyeckas xumus : [ Yue0. st
X¥uM. criermanbaocTed By3oB] / O. S. Hetinann. - M. :
Bercm. mk., 1990. — 750 c.

37

15. ”TH®OPMAIIMOHHBIE PECYPCbI

http://mondnr.ru/ -

PecnyOnuku
http://resobrnadzor.ru/ — PecnyOnukaHckas cimyk0a MO0 KOHTPOJIIO W Haa3opy B cdepe
00pa30BaHUs U HAYKH

16. IPOTPAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (kopnopamuenas nuyensus JJOHHY No 46484614)
2. Microsoft Office (kopnopamusnas nuyenzua JJOHHY Ne 46472919)
3. Microsoft Visual Studio (nuyensus npoepammor DreamSpark ons evicuiux yuebHwvix 3a6e0eHuil)

4. Jluyensuu GPL, Apache, BSD oOns c60600H020 npocpammnoco obecneyenus:- Anmueupyc
Kacnepckoeo;- Adobe Acrobat Reader;- xPDF.

MunucrepctBo oOpasoBanuss u Hayku JloHeukoit HapomHoit




PaGouass mnporpamMmma paccMoTpeHa ¥ TEpEyTBEpXKICHA Ha 3acemaHud  Kadeapbl

¢ u3MeHeHusiMu (6e3 u3mMeHeHui) va 20 roj.

[Iporokoin Ne OT « » 20 I.

3aBenyrommii kadeapoit




