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Pabouas nporpamMma  OWCUMNIUHBI  COCTaBfieHa B COOTBETCTBMM C  dpefeparnbHbiM  FOCY4APCTBEHHBIM
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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbl: CopmMumpoBaTtb KOMMIETEHLUN 0By4vatoLLerocst B 06nacTv opraHMy4eckon XumMumm.

1.2 3agaum AUCLUNIUHBI:

* CopmupoBaTb MPOYHbIE 3HAHUS O BaKHEWLLMX KOHLENUUAX TEOPEeTUYECKOW OpraHUM4ecKon Xumuu, Metogax
NONy4YeHUss N XMMNYECKUX NpeBpaLleHNaxX opraHNYecknx coeguHeHUn pasnnyHblX Knaccos,

» PaccmoTpeTb HoBeNwwmMe MeToabl onpeaeneHnss coctaBa, CTPOEHUSA U peakUMOHHOMW CNOCOBHOCTU OpraHNYeckux
BELLIECTB;

* N3y4nTb OCHOBHbIE NYTU MPAKTUYECKOro UCNOMNb30BaHMS OPraHNYEeCKUX COeAMHEHUN;

* CchopmmpoBaTtb HaBblkM OOpalleHNs C OpraHM4YeckuMM BellecTBamu, B TOM 4YMCre B Mpoueccax UX CUHTe3a,
OYUCTKM U MaeHTUmKauuu,

1.3 TpeboBaHUA K NpeABapUTENbLHOW NOAroToBKe OOy4aroLlerocs:

lMpenBaputensHasa NoAroToBKa npeanonaraeT co3gaHue OCHOBbI Ans (POPMUPOBAHUS KOMMNETEHLUNIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUNIINH;

dusunka

O6Lwasn 1 HeopraHnyeckas XmMmus

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-1: CnocobeH nsyvartb, aHanM3MpoBaTb, MUCMOJIb30BaTb MeXaHU3Mbl XMMUYECKUX peaKLun,
NPOUCXOAALLMX B TEXHONMONM4YeCKMX NpoLeccax U oKpyXxarLeM M1Upe, OCHOBbIBAasiCb Ha 3HAHUSAX O CTPOEHUN
BelecTBa, NpMpoae XMMMYECKON CBAAI3U U CBOMCTBAX PasfU4HbIX KNAacCOB XMMUYECKUX 3NIEMEHTOB,
coeguHEHUN, BEWeCcTB U MaTepuarnos

3HaTb: OCHOBbI Knaccuukaumm opraHMyeckux CoeguHeHun, CTpoeHue, crnocoobI nony4vyeHna un xmmun4yeckume CBOWCTBa
PassiMyHbIX KNaccoB OpraHNYecknx COeaUHEeHUN, OCHOBHbIE MeXaHU3Mbl NPOTEKAHWUS OpraHNYecKnX peakuun.

YMeTb: 1CNonb3oBaTb XMMUYECKME 3aKOHBI, cnpaBo4Hble [OaHHble W KOoNn4YeCTBEeHHble COOTHOLWUEHUA OpraHn4YecKmnx
peareHToB B OpraHNM4eCcKnx peakumdax ona peeHuaA HpOdI)eCCI/IOHaJ'IbeIX 3anad.

BnageTb: 3KCNepUMEHTanbHbIMM  MEeTOdaMW  OpraHWYeckoro  CcuHTe3a, MeTogaMuM  OYUCTKWM,  OonpeaeneHus
PM3MKO-XMMUYECKNX CBOWCTB U YCTAHOBMEHWS! CTPYKTYPbl OPraHUYeCKUX COeaUHEHWIA.

OlNK-2: Cnoco6eH ncnonb3oBaTtb MaTteMaTuyeckue, pusnyeckue, GPU3NKoO-XMMnYeckme, XMMnUYeckme MeToabl
AN peweHus 3aaay npodeccMoHanbHON AeATeNbHOCTU

3HaTb: TEOpeTUYEeCKME OCHOBbI COBPEMEHHOW OpraHMYeckol XWMWUM, CTPOEHWE W CBOWCTBA OCHOBHBIX KMaccoB
OPraHMYeCcKMX COEAUHEHUI U 3aKOHOMEPHOCTU MX XMMMUYECKMX MPeBpaLLEeHMN.

YMeTb: UcCMonb3oBaTb 3HAHWE TEOPETMYECKMX OCHOB COBPEMEHHOW OpPraHMYecKon XMMWUWM, 3HaHWS O CBOWCTBaXx
OpraHMYecKMX peareHToB Y OCOBEHHOCTSIX OPraHMYeCcKMX peakuuii Mpu peLleHnn NpodeccmoHanbHbIX 3agay

BnapeTb: HaBblkaMM CUHTE3@ W OYUCTKU OPraHNYeCKUX COeAMHEHWRN, onpefernieHns PU3NKO-XMMUYECKUX CBOWCTB U
MeTpOJ'IOI'MLIeCKOVI OLUEHKM pe3ynibTaToB XMMWUYECKOro aHanums3a B I'IpO(*)eCCMOHaI'IbHOVI OeATEeNIbHOCTU




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl. dopma
dopmbl TeKyLero
3aHATUN KOHTpONS

CP

Nex. Na6. | (4ackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Paspen 1. OcobeHHoCcTH CTpOEHUs
opraHuyeckux  coeauHeHuin. [pepenbHble
yrneeogopobl

Tema 1. lNpegmeT opraHNYECKON XUMUU U
Knaccudukaumsi opraHM4ecknx coeuHeHnim
MpeomeTt opraHudeckon Xvmuun. OCHOBHbIE
CblpbEBbIE WNCTOYHUKM nonyyeHus
opraHnyeckux  coeanHeHun.  BaxHenwue
oTpacnu 9KOHOMMKM, CBSI3aHHbIE c
nony4eHnem, nepepabdoTkom n
notpebneHmem  OpraHMYecKMx  BELLECTB.
MeToabl BblaeneHus " OYUCTKM
OpraHM4Yeckux COeaAMHEHUN.

BpyTtTOo-chopmynbl. CTpyKTYypHbIE "
CKerneTHble dopmynbl OopraHuyecKkmnx 2 03,1
BeLLEeCTB, HeobXx04MMOCTb nx
MCMNONb30BaHUs ans npeacTasneHns 3 4 8,5 ra
CTPYKTYPHbIX M30MepoB. [poCTpaHCTBEHHbIE
mMogenu OpraHNYecKmx MoIeKyn
(wapoctepxHeBble 1 CTioapTa-bpurneba).
Knaccundukaumsi opraHMy4eckux COoeauHEeHUMN.
fABneHne  romonormu. PyHKUMOHaNbHbIE
rpynnbl. Knaccebl n HOMeHKnartypa
OpraHN4Yeckux COeaAnHEHUN.

JlabopaTtopHaa  pabota  Ne1.  OuucTka
opraHuyeckoro BellecTBa MeToa0M
Kpuctannusaumm




Tema 2. OcobeHHoCcTH CTpOEHUs
OopraHMyeckux coeanHeHuin

MoHATMA O  XUMHWYEcKoW  peakunmm U
xumudeckon cBasn. [pupoga u  cnocobbl
obpasoBaHMs  CBA3EW B OpraHU4eckux
coeauHeHusx. [1Be cuctembl nNpeacTtaBneHun
06 obOpa3oBaHUM  XMMMUYECKUX  CBSI3EW.
Teopus BaneHTHbIX nap (M .Jbtonc-
B.Koccenb). KoBaneHTHas n MoHHasi CBSA3b C
TOYKM 3peHuns aTon Teopum.
KBaHTOBOXMMMYECKME  MNpedcTaBneHus O
npupoae XMMUYEcKuUx cBs3en. ATOMHblE U
MOneKynsipHble  opbutanun. [mMbpmnamsaums
aTOMHbIX opbuTanenm aTtoma  yrnepopa.

Curma- © nn-cBasn.  XapaKkTepucTuku
KOBaneHTHON CBA3N: AnunHa,
HanpaBneHHOCTb, NONSIPHOCTb,

nonsipu3yemMocTb, 3HEprus.

OcHoBHble ~ TWUMbl  paspbiBa  XMMWYECKOWN
cBA3n.  [omonuTuyeckun  (pagukanbHbIN)
pa3pbiB cBA3n. OnpegeneHne pagukana,
ycrnoBus npoTekaHus paauvKanbHbIX
peakuu1i. eTeponuTuyecknin (MOHHBIN)
pa3pbiB CBA3W. [1OHATME KaTMOHa WM aHWOHa,
YCOBMS MPOTEKAHWS MOHHbIX peakuui.
Knaccuduvkauma opraHMyeckux peakuuin no
Xapakrepy npespaLleHuns: peakumu
3aMelLLeHNsi, NPUCOeaMHEHUS, OTLLeNnneHns,
n3omepusauun.

NlabopatopHass pabota  Ne2.  Ouunctka
OpraHV4ecKkoro BellecTBa MeTOAOM MpOCTOn
neperoHku

Tema 3. ObLwas xapakTepucTnka u CTpoeHue
ankaHos
O6bwaa dopmyna. [omonornyeckun psaa

ankaHoB HOpMaribHOro CTpOEHuUs.
CTpykTypHas n3omepus. MepBuYHbLIR,
BTOPUYHLIN, TPETUYHbIA U YETBEPTUYHDIN
aToMbl yrnepoga. HomeHknatypa

npedenbHbIX YreBogopoaoB.

MMony4eHne ankaHOB W3 MPUPOLHOIO ChbIpbs:
nepepaboTka NMPUPOAHOro rasa, neperoHka u
KPEKUHI HedTW.

BaxHenwwmne husmyeckmne "
TOKCMKONOrM4yeckne CBOMCTBA nNpedernbHbIX
yrnesoaopoos.

XapakTepucTuka cBA3eM B Monekynax

npegenbHbIX yrneBO4OpPOA0B (anvHa,
aHeprus, TeTpasgpuyeckas
HanpaBneHHOCTb).

JlTabopaTopHas paboTta Ne3.0Ounctka
OpraHM4ecKoro BellecTBa MeToA0M

BO3rOHKM

8,5

8,3




Tema 4. Xummnyeckmne CBOMCTBA ankaHoB

Peakuun pagukanbHOro 3aMeLLEeHNs:
raroreHnpoBaHue, HUTpOBaHWe,
CyNbOXnopnpoBaHue. PasnunyHas

peakuMoHHass  CMOCOBHOCTL  MEPBUYHOrO,
BTOPUYHOIO W TPETUYHOIO  YINepoaHbIX
atToMOB B 3TUX  peakuusax. LlenHon
pagvKarnbHbId  MEeXaHu3M  ranoreHMpoBaHus
ankaHoB.  OTHOcuTENbHast  YCTOM4YMBOCTb
paavkanos. WMuuuunposanue "
MHMbupoBaHue  peakumi.  [MpeBpalleHus
YrMeBOAOPOAOB NPU BbICOKMX Temmnepartypax
(KpEKWMHT). HermapnpoBaHne arkaHoB.
Mcnonb3oBaHne TepMUYECKMX MpeBpaLLeHui
yrneBogopodos npu nepepabotke HedTn U
MX 9KOHOMMYeckoe 3HadeHue. OkucneHue
npeaenbHbIX Yyrneso4opoaos.

Ucnonb3oBaHue npegenbHbIX
YIMeBOAOPOAOB B OPraHNM4eckoM CUHTE3E.
YrmeBogopoAabl  Kak  MOTOPHOE  TOMMMBO.
OcHoBHble HanpasneHus CHWXEHNSA
TOKCMYHOCTM BBIXJOMHbBIX FA30B ABUratenen
BHYTPEHHETO CropaHusi.

JlabopaTopHasa pabota Ne4.Bobigenenue wu
O4YNCTKa OpraHMYecKoro BeLlecTBa MeETOAOM
3KCTpaKLMn

8,7

Pasnen 2. HenpegeneHble yrnesoaopoabl

13.J1,Ko




Tema 5. AnKeHbl (3TneHoBbIE
yrneBogopoabl)

"omonornyeckui pag 3TUEHOBbIX
yrnesoaopoaos. Obuwas dopmyna.
Msomepns  3TUMEHOBUX  YrNeBodOpPOAOB:
CTPYKTYpHas u reometpudeckas (E- n Z-).
HomeHknatypa.

MpoMblLLneHHbIe meToabl nony4eHus
3TUNEHOBbIX yrneBo4opoaoB -
AerMapupoBaHne W KPEeKUHr npeaesnbHbIX
yrmesogopofdoB.  [lonyyeHve  3TUNEHOBbIX
yrneBodopoOAOB  AervaporanoreHnpoBaHuem
MOHOranoreHoNpPoOn3BOAHbIX,

aervaparauuen crnvpToB (npaBuno
3anuesa).
dunsnyeckne n TOKCMKOMOrM4Yeckne CBOWCTBA
onedguHoOB.
CTpoeHue ankeHoB. XapakTep CBsA3eN B
aTUnNeHe, sp2-rmbpunansaums, nn-cBsi3b.

OnuHa, BaneHTHble yrMbl, 3Heprus w
nonapu3yemocTb ABONHOW CBA3MN.

XuMunyeckne  CBOWCTBA. Katanutunyeckoe
rmapupoBaHue. Peakuun 3nekTpoduibHOro

npucoeanHeHus " nx MeXaHN3M.
lMNpucoeanHeHue ranoreHos,
raroreHoBOAOPOAOB, XJTIOPHOBATUCTOM
Kncnotel, BoAbl (rmagpataums). [lpasuno
MapkoBHuKOBa. PapukanbHoe

npucoeguHeHne  GpommucTOro  BoAopoaa,
nepekncHoln adpdekt Kapawa. OkucneHue
onednHOB OO0 OKUCEW, FMUKONEW; OKUCneHune
C paspbiBOM [ABOWHOW Yyrnepoa-yrneponHon
cBs3n. O30HMpoBaHue.

Monumepuzauuna  oneduHoB.  MoHOMepHI,
onuromepsl, nonumepbl. PagukanbHblin  1©

WOHHbIN MeXaHn3Mbl nonumepusaumm
3HayeHne NonMMepHbLIX MaTepuarnos.
3TunneH, NPOMNUIEH, OyTVneHbI. Nx

NMPOMbILLMIEHHbIE  UCTOYHWKM U OCHOBHblE
HanpaeneHust Mcnonb3oBaHus. [lonuatunen,
nonvnponuneH. WMarotoBneHve wsgenun us
nonuaTUneHa kak npumep Ge30TXogHoM
TEXHOMOMMW.

JlTabopaTopHas paboTta Ne5.0unctka
OpraHM4ecKoro BellecTBa MeToA0M
MeperoHkn ¢ BOASHbLIM Napom




Tema 6. 1,3-AnkagueHbl  (COnpshKeHHbIe
OVEHOBbIE YINeBO4OPOabI)

YrneBogopoabl C COMPSKEHHbIMU ABONHBIMMA
CBA3AMU: OuBMHMA U u3onpeH. Cnocobbl
nonydyeHuss aueuvHuna wus OyTaH-6yTeHoBON
dpakuMM  KPEKUHr-rasoB,  u3omnpeHa U3
NneHTaH-NeHTeHoBON dpakunn, a Takke u3
n306yTuneHa " dopmanbgernga.
®Pusnyeckme n TOKCUKONMOIMMYeckne CBOWMCTBA.
CTpoeHne  OMEHOB C  COMPSDKEHHBIMU

[JBOVHbIMU CBA3AMU. Xapaktepuctuika
cBazen B 1,3-OytagmeHe. T[loHsTne o
CONPSPKEHNN. OHeprus CONPSHKEHUS.

Cnocobbl n3obpaxkeHnss CTPOEHUA AMEHOB C
CONPSPKEHHLIMU OBONHBIMU CBSA3SIMMA.

XumMmunyeckme cBOWNCTBA " MeXaHM3Mbl
npeBpaLLleHNn ONEHOBLIX YINEBOOOPOAOB C

conpsiKeHHbIMMN [BONHBIMM CBA3AMMU.
Peakuun npucoeanHeHnst BOAOpOAA,
ranoreHoB, ranoreHosogopogoB (1,2- n 1.4-
npucoeguHeHne). MexaHuam
3NEKTPOPUNbHOIO npucoeguHeHnst
(conpspkeHHbIN kapbeHneBbIl WOH).
Monnmepwusaums " cononvMmepusauus

OveHoB. HaTypanbHbll U CUHTETUYECKUN
Kayyyku. [lonyyeHue u3genui u3 pesuHbl.
Mpobnema yTunusaumm oTpaboTaHHbIX
PE3MHOBbIX U3OENNIA.

JlabopatopHas pabota Ne6. [MonydeHue w
CBOWNCTBa NpeferbHbIX YrneBoL0poa0B

8,2

ra




Tema 7. AnKWHbI (aueTuneHoBble
yrneBogopoabl)

Obwasn dopmyna. [omonornyeckun psga,
n3omMepusi,  HomeHknatypa.  [lonyyeHuune
aueTuneHa u3 MeTaHa, Kapbuga Kanbuusi.

I'Ionyqume romorsoroB aueTuneHa
aerngporarnoreHmpoBaHnem
avranoreHarnikaHos, anknnmpoBaHUeEM
auetuneHa.

dusnyeckne M TOKCUKOSOrM4Ycekme CBOMCTBA
aLeTUINEHOBBIX YrNeBogOPOA0B.

CTpoeHne aueTureHoBbIX YrneBogopodoB.
sp-Mnbpugusaums.  KBaHTOBOMEXxaHM4ecKas
TPaKTOBKa TPOWHOM CBA3W. XapakTepucTvka
TPOWHON yrnepoa-yrnepogHon CBA3N
(BnuHa, aHeprus, NONAPHOCTb n
nonsapmn3yemocTb).

XumMmunyeckme CBOWCTBA. Peakuun
npucoeanHeHus Bogopoaa, ranoreHos,
rarioreHoBOAOPOAOB,  BOAbl, KapOOHOBLIX
KMCAOT,  CUHWMNBHOW  KUCMOTbl,  CMMPTOB.

MexaHun3mbl rnaBHENLLINX peakuunn
ANEeKTPOUNBbHOIo n HYKNeouIibHOro
NPUCOEaNHEHNSI. Peakuun 3amMeLleHuns
TePMUHAnNbHOro aTtoma BOAoOpoAa:
obpasoBaHune aueTuneHnaos,

MarHumopraHM4eckux CoOeaAMHEHUN.

Ponb aueTuneHa kak BaXHEWLEero Cblpbs
NMPOMBbILLIIEHHOTO OPraHN4YeCcKoro CMHTE3a.
JlabopatopHas pabota Ne7.MMonyyeHne wn
CBOWCTBA 3TUITEHOBbLIX YINEBOAOPOOOB.
JlabopatopHas pabota Ne8. [lonydeHue w
CBOWCTBa aLEeTUIEHOBbIX YITIEBOAOPOAOB.

Pasnen 3.
yrneeogopoabl

Kapbouuknuyeckme

8,8

Tema 8. LinknonapaduHbl (HadpTeHbI)
CTpykTypHass wusomMepus uuMknonapadguHoB.
HeTb Kak NCTOYHUK NonyvYeHnsa HadTEeHOB.
CTtpoeHne  Tpex-, 4yeTbipex-, NATU- W
LLIECTUYIIEHHBIX LMKIIOB.

XvMmudyeckme CBOWCTBa  LMKNonapaduHOB.
OTHocuTenbHas  MPOYHOCTbL  LUMKIOB B

3aBMCMMOCTHU oT nx pasmepa.
MvopuvpoBaHue, [OeWcTBME  ranoreHoB U
MUHEpanbHHX Kucnor, oKucneHue,

ns3omMepmr3aums LmKnonapaguHoB.

ra

O3.K




Tema 9. ApomaTnyeckue yrnesogopoab!
HomeHknatypa wn usomepusa. [lonyyeHue
OeH3ona M ero romMornoroB: apomaTumsauus
HedTH (pncbopmMuHr), BblaerneHve n3
KaMeHHOYronbHOW CMOfbl, KOKCOBOrO rasa,
HedTn, AnknnupoBaHue 6eH3ona.
dusnyeckme M TOKCUKOMOrMyeckne CBOWCTBA
GeH3omna 1 ero roMosioros.

MpnyrHbI BblOeNneHns apomaTn4eckux
coeavHeHuMn B ocobbin psa. [lNoHstTue o6
apoMaTU4ecKom Xapakrepe. dopmyna
Kekyne. CoBpeMeHHble 3MNEeKTPOHHbIE U
KBaHTOBOMEXaHMYECKME npeacTaBneHnss o
cTpoeHun 6eH3ona. OHeprns COoMnpsKeHus
OeH3ona wn MeToAobl ee  onpegeneHus.
Ob6bsacHeHne ocobbix cBonctB  6GeHsona,
KpUTEpUM  apoOMaTUYHOCTU  OpraHUYecKmnx

COeINHEHUI. Mpasuno 3. XioKkkens.
HebeH3ounaHble kapbo- "
reTepouuknuyeckme apomaTunyeckue
CUCTEMbI: LIMKNOMNPONEHUINN-KaTUOH,
UUKNnoneHTagueHnnNnn-kaTuoH, deppoueH,
TPOMUINN-KaTUOH, npocrtenmne
reTepoLmKnbI.

XumMmundeckme CBOWCTBA. Peakuumn
npucoeguHeHns BOAOPOAA, raroreHos,

030Ha. OkucneHve OeH3ona " ero
roMOJIOroB. Peakuusa anekTpodUNbLHOro

3aMeLLeHns: raroreHupoBaHue,
HUTPOBaHWe, cynburpoBaHue,
ankinMpoBaHWe M auunupoBaHWe Mo
®pupento-Kpadrey. MexaHunam 3TUX

peakuui, curma- 1 MU-KOMMJeKChbl..

MpaBuna 3amelleHnss B psigy GeHsona.
3amectntenn | un Il poga. WMHAYKUMOHHbIE
adhdeKTbl " A eKTbl COMNpsXKeHUs.
CrtaTtuyeckne n AnHamMun4yeckume BJTUAHUA.
BnusHue  npupogbl  3amecTutenewn Ha
YCTONYMBOCTb [1-KOMMMEKCOB.

JlabopatopHasi pabota Ne9. [lonyyeHue u
CBOWNCTBa apomMaTU4eCKuX YrnesoopoaoB

Wtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm 1 npoMexytovHas
aTTectaums (Ok3ameH)

5 4 8
34 34 76
25 33,5

Pasnen 4,
YrMeBo40opPOaoB

FanoreHonpomBop,H ble

n,ns




Tema 10. ["anoreHONpon3BOAHbIE
npegenbHbIX Yrnerogopoaos

MoHoranoreHonpon3BoaHble npeaenbHbIX
yrneBoAOPOAOB, HOMeHKnaTypa.
MepBunYHblE, BTOPUYHbIE, TPETUYHBIB

ranoreHankaHbl.  CTpykTypHas  n30oMepus.
Ctepeounsomepus (Ha npumepe 2-
xnopbyTtaHa). AHTMMNOAbl  (SHAHTUOMEPDI),
pauemar. [MpOEeKUMOHHBIEe dopmynbl
®duwepa. OtHeceHue nsomeposB k D-, L- 1 R
-, S-koHGurypauun. BpaleHne nnockocTu
NonsipN30BaHHOIo cBeTa, MeToabl
pasgeneHns SHaHTUOMEPOB.

Mony4yeHne ranoreHankaHoB U3 npenesibHbIX
yrneBoaopoaos, oneduHOB 1 CMPTOB.
dusnyeckme M TOKCUKOMNOrMYeckne CBOWCTBA
rarnoreHankaHos, MX  3aBUCUMOCTb  OT
npupoabl ranoreHa W yrneBOLOPOLHOrO
pagvkana.

XapakTepucTuka CBSA3el  yrrnepoa-ranoreH:
ONnHa, aHeprus, NOMSIPHOCTb,
nonspuayemoctb. WHAOYKUMOHHBIA  adbdoekT
aToma ranoreHa.

Xnumuyeckme cBonctBa. MexaHusm peakuumi
HykneodwunebHoro 3amewenns (SN1 n SN2).
Peakuunsa ranoreHankaHoB c BOOON,
aMMMaKom, ankoronsatamu, consamu
CYHUMNBHOW KUCMOTbI, CONsiMM  KapOBOHOBbIX
kncnot. ®daktopbl, BAUSOWINE Ha  XOA
HyKkneoguneHoro  3amelleHus  (CTpoeHue
ranoreHasnkaHa, Xapakrtep yxoaswen
rpynnbel, cuna HyKneogunbHOro peareHTa,
npupoga  pacteoputens).  CTepeoxumus
peakuunn HYKNeoMubHOro 3aMeLLeHns,
peakumy ONTUYECKM aKTMBHbIX COEAUHEHWN,

npoTekawLme c COXpaHeHnem
KOHdpurypaumu, c obpalleHnem
KOHurypaumm, pauemusaumen. [loHaTve o
cTtepeocneundnyeckmx n
CTEepPEeOoCenekTUBHbIX peakLmsiX.

Peakuun OTLWENNIEHUS. beta-
ANUMUHUPOBAHME. B3anmooTHoLwweHne
MOHATUN "HykneoguneHoCcTL" "
"ocHoBHOCTL".  [lpaBuno  3anueBa, ero
o6bsicHeHue. TloHATNE O PEervocerneKkTUBHbIX
peakumnsax. KoHkypeHuunsa peakuunn
ANNMNHMPOBAHWSA " HYKNeogpuneHoro

3amelleHuns.  dakTopbl, BnUsOWME  Ha
CKOpPOCTb  OTLLENNeHNss U  COOTHOLUEHUE
NPOAYKTOB  OTLLENNEHUS U 3aMeLleHus
(cTpykTypa  ranoreHankaHa,  OCHOBHOCTb

peareHTa, TemnepaTypa, NonsiPHOCTb
pacTeopuTens).
JlabopaTopHas paboTta Ne10.CuHTtes

nsonponunépommaa




Tema 1. ["anoreHONpon3BOAHbIE
HenpegenbHbIX YIeBoO40POA0B

[MpuyMHa WMHEPTHOCTW BUHWMTanNoreHVaoB B
peakumsix  HYKNeomubLHOro  3aMeLleHus.
MpnymHbI NOBbILLEHHOW peakuMOHHOM
cnocobHocTH annunranoreHuaos B
peakumsix  HYKNeomuIbHOro  3aMeLleHus.
Me3oMepHbI annuibHbIN KaTUOH.

Tema 12. Apomarumyeckne
ranoreHonpon3Bo4HbIE YrNeBogOPOAOB
MpuvynHa wWHEPTHOCTM apunranoreHnaoB B
peakumax  HyKneoMumnbHOro  3ameLleHus.
[Ba TMna peakuuin apomaTn4eckmnx
ranoreHonpou3BOdHbIX: C y4acTMeM KonbLla
N CBA3W YIrnepoa-ranoreH.

4,2

ra

Pasnen 5. Kucnopogcogepxawme
Npon3BOAHbIE YINEBOOOPOA0B

3,8

ra
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Tema 13. CnupThl

["omonornyeckunn pag npegenbHbIX
OfHOaTOMHbIX cnupToB. OO6waa dopmyna.
Usomepus. MoHdaTtune o] nepBUYHbIX,

BTOPUYHbIX " TPEeTUYHbIX cnupTax.
HomeHknatypa cnupTos.
CnocoGbl MOMy4YeHnss CnMpTOB: TMOPONU3OM

ranoreHankaHos, rmagparauuen
HenpeaenbHbIX coeauHEHUN,
BOCCTaHOBIEHMEM KapOOHUITbHbIX
COE€VHEHNN.

dPusnyeckme 1 TOKCUKONOIMMYeckne CBOWMCTBA.
BogopogHas cBA3b. Ee BnuaHue Ha
TemnepaTypbl KUNEHUST CIMPTOB.
Xapaktepuctmka ceBszem C-O u O-H B
MOrneKynax CnmpToB.

Xvmundeckme cBoncTBa n MeXxaHn3m
BaXXHEMNLUNX npespaLleHumn CMNNpTOB.
KucnotHble CBOWICTBa: peakuum co
LLLENOYHBLIMU MeTannamm. OcHoBHble
CBOWCTBA: CONMM  OKCOHus. Peakummn c
ranoreHoBO4OPOAHbBIMM KMcnotamu,
ranoreHngamm gocdopa, TUOHUIIXNOPUAOM.
Hernppartauns CMUPTOB: nony4veHve
ankeHos (BHYTPUMOnEeKynsapHas
germgparaums) " NPOCTbLIX acpmpos
(MexmonekynspHas gerngparaums).
MonyyeHue CINOXHbIX acpmpos npwm
B3aUMOLEWCTBUM  C  OpraHU4eckumn U
MUHepanbHbIMU Kncrotamu
(aTepudukaums). OkucneHuve "
AermgpupoBaHue cnmpToB.

MeTunoBbIin, STUMOBLIA WU BbICLUME CNUPTHI.
Cnocobbl X TEXHUYECKOro MOMyYeHUss U

npUMeHeHue.
[ByxaTOMHble  CnUpTbl,  WUAW  [TIMKOMMW.
MonyyeHne rMaponmn3om
auranoreHonpon3BoAHbIX n rm,qpaTau,meVl
3MOKCUCOEANHEHNI.

dusnyeckme U TOKCUKONOrMYeckne CBOWMCTBA.
OcobeHHocTH XUMUYECKMX CBOWCTB
rMMKonew: obpasoBaHne
BHYTPUKOMMMEKCHbIX coeavHeHUn c

mMeTannaMmu  MNepemMeHHON  BaneHTHOCTHU,
BHYTPUMOJIEKYNSIpHash M MeXMOIeKynsipHas

aermgparauus.

OTUNEHIMMKONb, ero TeXHNYecKoe
nonyyeHne W  nNpuMMeHeHue.  [nuuepuH.
MonyyeHne n3 XMpOB, nponunetxa,
aueTtuneHa. dusunyeckne cBoNCTBa
rnuuepuHa. XuMundeckune CBOWCTBA:
obpa3zoBaHue rnMueparos, CINOXHbIX
achmpos, Jermgparauus, OKWCNEHME.
MpumeHeHne rmyuepuHa B
NPOMBbILLIIEHHOCTMW.

JlTabopaTopHas paboTta Ne11.CuHTtes

YKCYCHON30aMM1oBOro acpmpa

54




Tema 14. OgHO- U MHOroaToMHble heHOonMbI
M3omepus ©  HOMeHknatypa  )eHosoB.
MonyyeHne deHoNoB  BblaeneHvem  u3
KaMeHHOyFOJ'IbHOI7I CMOIJbl, n3
cynbokncnor, ranoreHonpou3BOaHbIX,
apoMaTM4yeCcKMXx amMMHOB U OKUCIEHUEM
romonoros 6eH3ona.

Xumunyeckne CBOMCTBA. Peakuun
deHonbHOrOo  rugpokcuna:  obpasoBaHue
deHonAToB (kMcnoTHbIE CBOWICTBA),

ankinvpoBaHve, auunupoBaHune. OTnuuume
cBoncTtB beHomnoB u cnmptoB. OcobeHHOCTH
peakuun 3nekTPoUbHOro 3amelleHus y
beHONoB:  ranoreHnpoBaHne, HUTPOBaHME,

cynbdrpoBaHue.
deHon, ero nonyyeHne w MNPUMEHEHNeE.
deHonoopmanbaerngHole CMOfbl.

Kpesonbl.

4,6

ra




Tema 15. Anbaernabl U KETOHbI

CTpoeHue, wu3oMepuss U HOMEHKNaTypa
anbaervaos n KETOHOB. MonyyeHune
anbaerMaoB U KETOHOB  OKUCIIEHMEM U
OEermgpupoBaHMeEM  CNUPTOB,  FMOPOSIN30M

aunranoreHonpon3BoaHbIX, FI/ID,paTaLI,I/IeIZ
auetuneHa ero romonoroB. OKCOCUHTES.
Cneu,mbmqecme mMeToabl nony4yeHud

apoMaTu4yecknx anbOermgoB M- KETOHOB:
peakunn  cdopmunupoBaHusa  (FaTTepmaHa-
Koxa) n aunnunpoanus (Ppugens-padgTca).
Pusnyeckme n TOKCUKOIOrMYecKkme CBONCTBA.
CTpoeHMe 1 xapakTepucTuka KapOOHWUITbHOM
rpynnel. Otnnuune ceasm C=0 ot cBaAsm C=C.
Xumuuyeckme  ceonctBa.  [lpucoeanHeHune
Bogopoda. Peakumnm ¢ HykneodunbHbIMU

peareHTamu 7 nx MeXaHU3M:
B3aUMOJENCTBME C CUHUIMBHOW KUCIOTOW,
MarHumopraHn4eckumm coeMHEHNS MU
(peakTuBbI puHbspa), BucynbguTom
HaTpus, aMMMaKkoM, rMapoKCUNamMmmHomMm,
rMapasvHoOM, deHnnrmMapasmHoMm.
B3aumopgenctemne co cnmpTamu -

obpasoBaHue nonyaueTtanen u aueTanen.
MNonumepusauusa anboerngos.

Taytomepusi  KapOOHWUNBHBLIX  COEAMHEHUN.
MogBmxHOCTL  atoMoB  BOAOpPOAa npwm
anbta—yrnepogHoM aTtoMe KapOOHUIbHbIX
coevHeHUn. AnbaonbHas WU KPOTOHOBas
KOHAeHcauus.

OkucneHve anbOervgoB M KeToHoB. Peakuus
cepebpsiHoro 3epkana —  Ka4yecTBeHHas
peakuusi Ha anbgernapi.

MypaBbUuHbIA  anbgerng  (dopmanbaerua).
MNonyyeHune B TEXHUKE. Monumepsl
dopmanbgernga. YKCycHbln anbgerng. Ero
nony4yexHve " NpPUMeEHEHNE. ALETOH,
TEeXHUYeckune MeToabl nony4eHns "
NpUMeHeHNe.

OcobeHHOCTM apomaTUyeckux anbaerngoB u
keToHoB. Peakumn ¢ yyactuem rpynnsl C=0
n 6eH30nbHOrO Konbua (3nekTpodunbHoe
3aMeLLEeHNE B M-TIOSNIOXEHME).

JNlabopatopHaa  pabota  Ne12.lony4yenue
2,4,6-TpUHUTPOGEHMATMAPA30OHOB
anbAeraoB 1 KETOHOB

Tema 16. NpocTble achmpbl

HomMeHknatypa u nonydeHue AnankunosbiX
acmpoB M3 cnupToB  (MEXMOINEKYrsipHas
Jermgparauusi), ranoreHankaHoB (peakuus
Bunbamcona). Xumunyeckune CBOWNCTBA.
OcHoBHOCTb.  ObGpasoBaHWEe  OKCOHMEBbIX
COeOWHeHUn;  paclienneHve  Kucnotamu,
MeTannmMyeckum HaTpuem, aBTOOKUCIEHME.
MMonyyeHne ankmnapwnoBbiX W AMaAPUMOBbLIX
achmpos n3 deHoKkenaos n
ranoreHonpon3BoaHbIX.

Linknuyeckne npoctole adpupbl. OKcupaHbl:
nonyyeHve, peakumm C BOAOMW, CNUpTamu,
ranoreHoBoAopoAamMMu, aMMMaKOM.
OnokcnaHble cMonbl. TeTparnapodypaH.

12

3,3

3,7




Tema 17. KapboHOBble KUCNOTBI U UX

Npoun3BoaHble
HomeHknatypa n n3omepus.
"omonornyeckmm pag npegenbHbIX

OOHOOCHOBHbIX KMCNOT. x nony4yeHue
OKMcreHmem NnepBUYHbIX cnmpToB n

anbaernaos, u3 ranoreHonpPon3BOAHbIX
yepes HUTPUNbI " yepes
MeTannoopraHmyeckmne coenHeHuns,
OMbIneHnem CITOXHbIX achmpos.
MpoMbILLIIEHHbIE mMeToabl nony4yeHust
KapOOHOBbIX KMcnot OKUCHEHUEM
napaduHOBbIX yrneBogoponos,
OKCOCUHTE30M.

dusnyeckne U TOKCUKOMNOrM4yeckme cBoWcTBa
0HOOCHOBHbIX KUCHOT. CtpoeHune

kapbokcunbHOW  rpynnbl K kapbokcunat-
WNOHOB.

XvmMmunyeckume CBOMNCTBA. KoHCTaHThI
KMCNOTHOCTW. O6pasoBaHue conem,
aHrMgpuaoB, ranoreHaHrmgpuaoB,  amuios,
HUTPUNOB, CMOXHbIX 3cupoB. U3yyeHune
MexaHu3Ma peakuui C MOMOLLB MeYeHbIX
aTOMOB. naBHenwmne 0COBEHHOCTH
NPON3BOAHBIX KACIOT U UX MPUMEHEHME.
MypaBbuHas M yKCyCHasd  KuCnoTbl. MWx
TEXHMYECKOEe MOofy4YeHne U  MpUMEHEHME.
BbIBLUME XNPHBIE KNCNOTHI.

Mbina. [loBepXHOCTHO-aKTUBHbIE BeLLEeCTBa
(MAB). Mpobnema 6uopasnaraemocTn MNAB.
HenpenenbHble  OOHOOCHOBHbLIE  KUCIOTbI.
AKpunoBasi M MeTakpunoBasi KWUCNOTbI, WX
acupbl M HUTPWUNBL. TexHuveckne MeToabl
nonyyYyeHnss © MNpuMMeHeHue. XuMudeckue
CBOWCTBA. Monumepusaunsa "
cononumepmsaums. KpoTtoHoBas "
OnenHoBasi KUCMOTbI.

Kupbl n macna, uMx CTpOeHMe U COCTaB.
Bolicbixatowme Macna. MoHsTne o]
rmaporeHusaumm Xmpos. MNoHaTne o Bockax.
[lByxoCHOBHbIE HacCbILLEHHble KNCNOTbI.
OcoBeHHOCTM  (PU3NYECKNX U XMMMUYECKUX
CBOWNCTB. LLlaBeneBas, MarnoHoBas,
AHTapHas n agunvHoBas KUCMOTbI.
TexHu4eckne  cnocobbl  MX  MNOMNy4YeHwus,
CBOWCTBA U MPUMEHEHME.

Apomartunyeckne kapOoHOBbIE KMCMOThHI. WX
nonyydeHne  OKUCIEHMEM  apOMaTUYECKUX
yrnesogoponoB.  duanuyeckme - CBONCTBA.
XvMuyeckme CBOWCTBA: peakuuu C ydacTuem
KapbokcunbHOM  rpynnbl M BEH30MbLHOro
KonbLa.

BbeHsonHas Kucnora. MNepeknco n
rMaponepekncb ©eH3ouna. dTaneBas,
TepedTaneBas KMCROThl, dTanesbii

aHrmapug. CuvHTETMYEecKoe BOJIOKHO flaBCaH.
CanuuunoBas kucnota. CanuumnoBOKUCTIbIN

HaTpui, acrnvipuH, canon. ["annoBas
kncnota. TaHHMHbI. JybuTtenu.
JlTabopaTtopHas paboTta Ne13.CunTtes

OEeH30MHOWM KUCHOTbI

10

0,5

Pasgen 6. CTtpoeHne n cBowcTBa Cepo- U
asoTcogepXkaLmx OpraHN4ecKnx
COeVHEeHNN

as.n




Tema 18. Tnonbl n TMO3UPBI

TvocnnpTel, NN MepkanTtaHbl. [lonyyeHne u
usmyeckmne CBOWCTBA. XumMunyeckune
CBOWNCTBA. KucnoTtHble cBONCTBa
(obpasoBaHue THonaTtos). OkucneHue A0
ancynbuaoB U cynbgoKncnorT.

Tnoacpmpel, unu cynbduabl. [lonyveHue
ankunupoBaHueM CcynbmuaoB U TUOMATOB.
dusnyeckme CBOMCTBA. Xnmunyeckme
cBovicTBa: obpa3oBaHue CynbOKCUOOB U
CynbOHOB.

Tema 19. CynbokncnoThbl

MonyyeHue: cynbooKUCNeHMEe  arkaHos,
cynbcurpoBaHue apomMaTU4ecKnx
yrnesogopodoB. CaoicTtBa: obpasoBaHue
conen, aMmaoB M CrOXHbIX 3¢pnNpoB.
JNlabopatopHaa  pabota  Ne14.  CwuHtes
CynbdaHUIOBON KUCMOTHI.

0,5

Tema 20. HutpocoeanHeHus

HomeHknatypa, Knaccudukaums "
n3omepuss MOHOHUTpoankaHoB. [lonyyeHue
HATPOBAHWEM arikaHoB, W3 rarnoreHarnkaHoB
(HykneodunbHoe 3amellieHmne).

CTtpoeHne HUTPOTPYNMbl. duanyeckne
cBoncTBa. [AUNONbHLIN MOMEHT.

Xvmndyeckne cBoncTBa. BoccraHoBneHue.
Taytomepu4. AKTMBHOCTb BOOOPOAHbIX
aTomoB npwm a-yrnepogHom aTome,
KoHAeHcaumst ¢ anbgermpgamu. Peakumsa c
a30TUCTOM KUCMOTON.

M3omepus, Knaccudukaums "
HOMeHKnaTtypa apomaTn4ecKnx
HUTPOCOEANHEHUN. Mony4yeHune
HUTPOBAHNEM ©eH30nbHOro KonbLa.

HuTpylowme areHTbl, YCroOBMS NPOBEAEHMS
peakumMm 1 MeEXaHU3M.

XuMmmnyeckne cBonctBa. BoccrtaHoBneHue
apoMaTU4eCKnX HUTPOCOEANHEHWI B
HEenTpasnbHOWN, LWEeNOYHON M KUCIIOM cpepax.
AKTVBMpYIOLLEE BIMSHWE HUTPOrPyNMbl Ha
3aMecTuTenn B OpPTO- U Nnapa-rnosioXKeHnax B
peakumax HyKneogubHOro 3ameLLeHus.

10

1,5




Tema 21. AMUHbI 1 gnasoceguHeHus
Knaccudmkauyus aMMWHOB: nepBUYHbIE,
BTOPUYHbIE, TPETUYHbIE. HOMEHKNaTypa.
Mony4yeHune aMu1HOB ankunupoBaHuem
aMMmaka ranoreHankaHamum U cnmpTamu,
BOCCTaHOBIIEHUEM asoTcogepKaLumx
coeIHEHUN (HUTPOCOEANHEHUI, OKCUMOB,
HUTPUNOB, amuaoB). dusmyeckne CBOWCTBA
aMWHOB.

CtpoeHne amuHoB. sp3-CocTosiHue aroma
asoTta. Xapaktepuctuka cszent C-N n N-H.

XumMmundyeckme 7] TOKCUKonornyeckmne
CcBOWCTBA. OCHOBHOCTb, 3aBMCUMOCTb
KOHCTaHTbl OCHOBHOCTUM aMWHOB OT UX
CTPOEHUA. AnkunuposaHue "
auunmpoBaHue.

MNoHsaTre o anamuHax.
["ekcameTuneHanammH. Mony4yeHune
CUHTETUYECKOro BOJIOKHA "HannoH".

3HayeHMe  NPOU3BOACTBA  CUHTETUYECKUX
BOJIOKOH.

[anoreHvpoBaHue, HUTpOBaHVe n
CcynbUpoBaHMe apoMaTMYecKMX aMUHOB.
Peakuns OMasoTMpOBaHUS U ee MeXaHU3M.
Peakunn coyetaHuss [OMa30COEOUHEHWUA C
apomMaTVYeckumy amuHamMmuM 1 poHonamu.

MexaHun3m peakuuu asocoyeTaHus.
A3ocoegnHeHuUs. AMUHO- "
rMapoKCMasoKpacuTenu.

JlabopatopHass  pabota  Ne15.Mony4veHune
aHWNUHA BOCCTaHOBMNEHNeM HUTpoGeH3ona

Pasgen 7. BaxHenwwue retepoumknuyeckue
coeanHeHns

12

0,5

Tema 22. OkcupaHbl

MeToapl CuHTe3a: HernocpeacTBEHHOe
BBeJeHWe retepoatoma B  yriepog -
yrmepoaHyo  OBOMHYH CBSi3b, BBeOeHue
MeTUIeHOBON rpynnel, KOHAeHcauus
KETOHOB WM apoOMaTU4ecKux anbaernioB C
a-ranongsacurpoM I KETOHOM.

Xumudeckme CBONCTBA: peakuuu
HyKNeonbHOro " 3aNekTpoUNBLHOro
packpbITUS  Kombl@; MNPOLECC pacKpbITUs
Konbua MoAd [OEencTBUMEM  HYKNEOMUIbHbIX
peareHTOB  (BOAHbLI  pacTBOp aMmuaka,
deHorn), packpbiTMe Komnbla noga AeNCTBUEM
ANEKTPOPUIBHBIX peareHToB
(bpomuncToBOOpPOAHAA  KWUCIOTa, YKCYCHas
kucnota). 3aBMCMMOCTb peakuMi packpbITUs
KomnbLia OT pacTBOpUTENS 1 TemnepaTtypbl.

1,5

[3,Ko




Tema 23. T[laTWuneHHble TreTepouUmKnbl C
OAHUM retepoaToMom apoMaTU4eCcKoro
xapakTtepa

dypaH, TmodeH, nuppon. Obwwme metoabl UX
nonyyeHusi "3 1,4-AnkapOOHNNBHbIX
COeINHEHUN, B3aWMHble NpeBpaLleHns 3TUX
reTepoLUnKNUYEeCcKmx COeANHEHUI.
ApoMaTMYECKM  XapakTep  NATMYSIEHHbIX
reTEPOLMKIINYECKNX COeauMHEeHun. Peakunm
3aMeLLEeHNsT: ranoreHMpoBaHue,
CynbrpoBaHus, HUTPOBaHWe,
aunnupoBaHue. Peakuumn npucoeanHeHus.
MHpon. KucrnotHble cBonctBa. Peakuun
3aMeLLEeHNs: rarioreHMpoBaHue,
CynbMpoBaHNS, HUTPOBAHME.

Tema 24. HekoTopble LIECTUYNIEHHbIE aA30T-
N KUCropoAcoepKallne reTepoLmKIbl

MvupuguH Kak npeacraBuTenb
rEeTEPOLMKITMYECKNX COEONHEHUA C OOHUM
rerepoaToMOM: OCHOBHOCTb, OOpa3soBaHue
conen, peakuun C  ranoreHarnkaHamu.

Peakumn ANEeKTPOPUNBLHOIO "
HyKNeodnnbHOro 3aMeLLeHuns.
XvHONWH - coeaivHeHne c

KOHOEHCUPOBaHHLIM  FeTEPOLMKIIOM, aHanor
nupuamMHa u HadtanuHa. Ero peakumn no
atomy as3ota (obpasoBaHue conen U
okcupga), a Tawkke 9neKkTpouiibHoe U
HyKneounbHoe 3ameLleHne B KorbLax.
MupumnanH Kak npegcrasuTenb
LLUECTNYMEHHbIX reTepoLMKNNYECKNX
coeiHEHUN ¢ AByMs retepoatoMmamun. Ero
OCHOBHble CBOWCTBA, peakuumu
HyKNeodunbHOro " ANeKkTpodUNLHOro
3amelleHuns. [lMpoussogHble nMpUMUONHa B
COCTaBe HYKMEWHOBbLIX KUCMOT:  ypauun,
TUMWH, LUTO3UH.

0,5

Pasgen 8. buoopraHuyeckme coeguHeHNs

ra

Tema 25. AMMHOKUCNOTBLI, NenTuabl, 6enku

HomeHknaTtypa, CTEPEOXMMWUSI U  KUCITOTHO-
OCHOBHble cBOWCTBA aMWHO-KMCIOT.
Peakuun aMUHOKNCNOT in vivo
(oe3amuHMpoBaHue, OekapbokcunMpoBaHue)
m in vitro (peakuum c  yyacTuem

KapbokcunbHOM  rpynnbl -  obBpasoBaHue
comnen, CNOXHbIX 3dupoB, peakumn ¢
yyacTveM amuHorpynnel - obpasoBaHue

conen, auunuposaHue). [lentugHas cBA3b.
MepBuyHasa, BTOpMYHasA, TpeTUYHas U
YeTBEpPTUYHAsA CTPYKTypa Oenkos.

Tema 26. PepMeHTbI 1 BUTAMUHBI

lMNoHaTMe o depmMeHTax U MexaHusme ux
gevctens.  MHmbutopel M KOOEPMEHTLI.
BuTamuHbl Kak UICTOYHUKM KOChEPMEHTOB.

1,5

[3,Ko,l,K




Tema 27. YrneBoabl
Knaccudpuvkauua yrnesopgoB. MoHo-, onuro-
n nonuncaxapuabl.

MoHocaxapuapl. Knaccudmkauyus.
"eHeTnyeckun D-psg caxapos.
OHaHTMOMEpbI, AnactepeoMepbl U 3nMMepsl.
TayTomepus n CTepeoxmmums
MOHOCaxapuaos. Crepeoxumus
IMWKO3NAHOMO LEHTpa, aHoMmepbl. fBneHue
MyTapoTaumu.

lMonyyeHne MOHOCaxapugoB MAPONM3OM AU
- 1 nonucaxapvaos.

Xnmmyeckme cBoncTBa. Peakuumn OTKPbITbIX
dopwm: OKUCIEHUne, BOCCTaHOBIIEHME,
B3aUMOJENCTBME C CUHWUMBHOW KUCIOTOW,
rMAPOKCUNAMNHOM, deHunrmapasmHom,
anuvepusauma nog AeWCTBMEM  LLEeroyen.
Peakuuu LMKITNYECKNX dopm:
ankunMpoBaHWe (4acTUYHOE U MOSHoe),
obpa3zoBaHue N-rnmMko3naos,
aunnunpoBaHue. bpoxeHne MoHocaxapuios.
HOucaxapugbl. Knaccudpukaumsa wmn cTpoeHue:

BOCCTaHaBnvBawoLmne (manbTO3a,
uennobnosa), HeBocCTaHaBnMBaloLLne
(caxaposa, Tperanosa). WHBepTHbI caxap.
Ceoictea BOCCTaHaBIMBAKOLLNX
ancaxapuaos: peakunn c yyacTtnem
KapOOHWUMbHOW Tpynnbl, MoryaueTanbHOro |
CNUPTOBbIX TMAPOKCUIOB. CgoiicTBa
HeBOCCTaHaBnuBawLlMe  [gucaxapuaoB -
peakuuu c y4yacTtmem CNUPTOBbIX
TMOPOKCUIIOB.

Beiclume nonucaxapuasbl: Kpaxmar,
uenntonosa. PacnpocTpaHeHue B npupoae,
CTpOEHwMe, npuMeHeHue. Mmoponus
Kpaxmarna " Lennonossl. Adupbl
Lensonossl. HuTpokneTyaTka.
KapbokcumeTtunuenntonosa. VICKyCCTBEHHblE
BOJTOKHa Ha ocHoBe Lennionosbl.
LiennodaH.

JTabopaTopHas paboTta Ne16.CuHTtes

deHunosasoHa MoHocaxapuga  (rntoKosbl,
MaHHO3bl)

JNlabopatopHaa  pabota  Ne17.lony4yenue
OKCMMa [FHoKO3bI

Tema 28. Hykneosmgbl © HykneoTuasl,
HYKIENHOBbIE KUCIOTbI

Hykneosnabl n HykneoTuabl, coepxaiiune
OCTaTkM  UMTO3MHA, TUMWHA, afdeHUHa,
nsaTvHa u ypauuna.

HykneuHoBble KUCMOTbI.
HesokcnpnboHyknenHoBble kucnotbl (OHK) m
puboHykneunHoBble  kucnotel  (PHK):  mx
CTPOEHME M POJib B XN3HEHHbIX NpoLEeccax.

12
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Tema 29. Jlunngbl
KapboHoBble  KMCROTbI, BblAensieMble U3
TKaHEeW 1 KNeToK.

Tpurnuuepugpl

(kupbl) - adwupbl BbICINX
KapOOHOBBLIX KMCIOT MMULEepUHa.
docdhonmnuabl - NPOM3BOAHbLIE MULEPMHA U 2 05
doccopHon kucnoTbl. Bocka - CnoXxHble ’
3upbl  BbICWUMX KapOOHOBbLIX KUCMOT MU
BbICLUMX XXMPHbIX CNUPTOB.

Utoro B cemecTpe (Ha kypce ansa 3A0) 34 68 42
KoHcynbTauum 1 npoMexyTovHas
aTTectaums (Sk3ameH) 2.5 33,5
Bcero koHTakTHasa pa6ora u CP no 175 185

oucuMnnuHe

4 KYPCOBOE NMPOEKTUPOBAHME

KypcoBoe npoektupoBaHue y4eGHbIM NaHOM He NpesyCMOTPeHO

5. ®OH[ OLEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHune nokasaTenen, KpUTepueB U CUCTEeMbl OLLeHUBaHUA pe3yribTaToB 00y4YeHUus
5.1.1 NMoka3aTenun oueHUBaHUSA

Kopn
KoMMeTeHUun

lMokasaTenu oueHMBaHWSA pe3ynbTaToB O0yYeHns

HanmeHoBaHMe oueHOYHOro
cpeacTea

OTlK-1

1. NmeeT noHATME O knaccudmkaumm OpraHNYecknx CoeguHeHUn,
CTPOEeHUK, crnocobax MNonyyYeHus U XMMUYECKUX CBOMCTBAX pPasnUyHbIX
OpraHMYecKMx COEeAMHEHWNA, OCHOBHbIX MeXxaHW3Max MpoTeKaHus
OpraHN4yecKux peakLumm.

2. CnocobeH NpUMEHSATb XUMWYECKME 3aKOHblI M CNpPaBOYHbIE OaHHblE
OpraHMYecKMX peareHTOB B OpraHMYeckUX peakumsix Ans  peLleHust
npodeccnoHarsnbHbIX 3agad.

3. CuHTesnpyeT, ounwaet, onpegenset hUMKo-XMMn4eckme CBOMCTBA
OpraHNYecKUX COeQUHEHUI 1 YCTaHaBNMBAET UX CTPYKTYphI.

1. Bonpochl YCTHOIo
cobecenoBaHus

2. MpakTuko-
OPUEHTUPOBaHHbIE 3afaHusA

OrllK-2

1. WmeeT npegctaBneHMe O TeOpeTUYECKUX OCHOBaxX COBPEMEHHON
OpraHM4YecKon XMMUKU, CTPOEHMM U CBOWCTBAX OCHOBHbIX KIlaccoB
OpraHNYecKUx COeOUHEHUA U 3aKOHOMEPHOCTSAX MX  XUMWYECKUX
npeBpaLLeHnn.

2. AHanusupyeT TeopeTuyeckue OCHOBbl COBPEMEHHOW OpraHu4yecKom
XUMWK, 3HAHUSI O CBOWCTBAaX OpraHW4eckux peareHToB M OCOBEHHOCTAX
OpraHMYyecKknx peakuun npu peLleHnm npogeccuoHarnbHbIX 3agad

3. OcylwectBnser CUMHTE3 M OYUCTKYy OPraHU4YeCcKMx COeOUHEHUR,
onpegensiet (U3NKO-XMMUYECKUX CBOWCTBA W [AeT MEeTPOSIorMyeckyto
OLUEHKY pesynbTaToB XMMUYECKOro aHanu3a B npodeccroHanbHOn
JearenbHoCTH

1. Bonpocel YCTHOIo
cobecenoBaHust

2. MpakTnko-
OPVEHTUPOBAHHHbIE

3agaHus

5.1.2 Cuctema un

KpUTEp1n OLeHMBaHUS

LLikana oueHnBaHuA

Kputepum oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLIMI

YcTHOoe cobecenoBaHmne MNMucbmeHHasn paboTa

5 (oTnmn4yHO) opraHn4eckomn XUMUN, BbIMOSIHAET

O6yvarowmiica  nokasblBaeT  XOPOLLUWIA

YpOBEHb 3HAHWA B Npefenax OCHOBHOMO
MpaBunbHoe

y4yeBHoro MaTtepuana B obnactun

NPeAyCMOTPEHHbIE MPOrpamMmolt 3agaHus;

peweHune npennoXXeHHoro
3agaHusa. HanucaHbl Bce NPOMEXYTOYHbIE W
KOHEYHbIN NpPOAYKTbl NMpensioXeH HOW CXeMbl

peaxkuun.
OoTBeYaeT Ha [AOMOSHWUTENbHbLIE BOMPOCHI
npenogasaTens.
OO6yuvatomiica OEeMOHCTpupyeT
» e MpasunbHoe pelleHne npeanoXeHHoro
[0CTaTO4HbIN ypoBeHb  3HaHWi B
3adaHns  C  HEeCYLEeCTBEHHbIMM  OLIMBKamu.
npegenax OCHOBHOrO y4yebHoro
4 (xopoLuo) HanucaHbl  OCHOBHble  MPOMEXYTOYHbIE  ”
matepuana, 6e3 cyLecTBeHHbIX OLnboK o .
KOHEYHbIN NPOAYKTbI NPEANOXEHHON CXeMmbl
BbINONHSAET npeaycMOTPEeHHbIe B

. peakumn.
nporpamme 3apaHuns; Honyckaet




HecyuleCTBeHHble NOrpelwHoCcTn B OTBETe
Ha 3K3aMeHe 1 npun BbINOJIHEHUN 3agaHun

yCTpaHsieT nx bes MOMOLLM
npenogasaTensi.
O6yuvatowwmiica nokasbiBaeT 3HaHWS

OCHOBHOro  y4yebHOro  martepuana B
MUHUMarbHOM o00beme, HeobXxoguMoMm

ana panbHerwen yyebbl; cnpaensieTca C
HenpaBunbHOe pelleHne 3agaHus.

3 (yAoBneTBOpPUTENBLHO) BbINOMHEHNEM safiaii, | o ckonbko NPOMEXYTOUHbIX
npenyCMOTPEHHbIX nporpamMmMoln,
gornyckasi npy 3ToM 0orbLIOe KONMUYECTBO peakLmn.
OLLNOOK. Honyckaet CYLLLECTBEHHbIE

MorpeLLHoCTn B oTBETE 7] npwm
BbINONMHEHUN 3a0aHUMN.

Mony4eHo
NPOAYKTOB

O6yuvatlowmiica He oTBeYaeT Ha BOMNPOCHI

2 Ouneta (WNM He packpbiBaeT  CyTu
(HeyooBneTBopuTENbLHO) | BOMPOCOB), HEe  MOXeT  BbIMNOMHUTb
npeanoXeHHble 3aaaHns.

3agaHuve He peLlieHo.

5.2 TunoBble KOHTPONbHbIE 3aaHNUA UNU UHbIe MaTepuanbl, HeOOXoANMbIEe ANA OLEeHKU 3HAHUN, YMEHUN,
HaBbIKOB U (MNN) onbiTa AeATeNbHOCTU
5.2.1 NMepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | DdopMynupoBKN BONPOCOB

Cemectp 2

Mony4yeHve npedenbHbIX YINeBOAOPOAO0B U3 NPUPOAHOIO Cbipbs. CTpoeHne ankaHoB.

CBolicTBa aLleTUIEHOBBIX YINEBOOOPOAOB Ha Npumepe 1-6yTuHa

CeolicTBa npefesbHbIX YrneBoAopoa0oB Ha NpuMepe nponaHa

Cnoco6bl nonyyYeHus apomaTuyecknx yrnesonoponos (6eH3on, Tonyon, Keunonsl u gp.)

MonyyeHne 1 cTpoeHUe ankeHoB Ha npumepe 2-6yTeHa

CaoiicTBa umknonapadmHOB (LMKNONponaH, UMKNobyTaH, UMKIMONeHTaH, LMKIorekcaH)

CBolicTBa 3TUINEHOBbLIX YINEBOAOPOAOB Ha NpumMepe 2-meTun-2-6yteHa

MexaHunam pagnkKanbHOro XrnopmposaHUA |/|306yTaHa

CTpoeHI/Ie, cnocoobl nony4yeHuna n xmmn4eckmne CBOWCTBa aLleTuneHa

XvmMunyeckue CBOMCTBa Tonyona

CTpOGHVIe N XMMUYECKME CBOMCTBA nponnHa

MonyyeHne apoMaTUYeckux yrneesogopodos (6eH3on, Tonyos, KCUnonbl 1 ap.)

CTpoeHue n xummyeckmne ceonctea 1,3-ankagueHoB Ha npumepe 1,3-0ytagmneHa

XuMunyeckne cBoicTBa aTUNoeH3ona

CTpoeHue n xummyeckmne cesonctea 1,3-ankagueHoB Ha npumepe 2-metun-1,3-0ytagmena

Cnocobbl nonyyeHnss 6eH3ona n ero roMmosioros

CTpOGHVIe M XMMU4YecKne cBoncTea UuKnonponaHa, uynknoneHTaHa n LuKnorekcaHa

XvMunyeckme cBoncTBa n3obyTtaHa

3|a(3|3|a|2|3[n|2[3]0|x|~|o|a] s w|n|~

CBoiicTBa apoMaTUYeCK1X YrreBoaopoaos Ha npuMepe usonponunéeHsona

20 XvmMunyeckune npespalleHns 1-6ytnHa

21 Peakuun anekTpodunbHOro 3aameLLeHns B apomaTMuyeckom psay Ha npumepe Tonyona. lNpeacrasntb
MeXaHW3M ankunmpoBaHus Tonyona

22 CTpoeHue 1 CBOMCTBa aueTureHa

23 CeolicTBa npefernbHbIX YrieBogopoaoB Ha npumepe 2-meTtunbyTtaHa

24 MonyyeHne n cTpoeHne 3TUMNEHOBbLIX YIMEBOAOPOAOB Ha NnpumMepe 2-6yTeHa

25 CTpoeHue n xmummyeckne CBONCTBA LMKIOMNpOnaHa 1 LMKIorekcaHa

26 XumMunyeckme CBOMCTBA arlkeHOB Ha NpumMepe nponeHa

27 CTpoeHue, NpoCTpaHCTBEHHAs N30MEPUS N XMMUYECKME CBONCTBA 2-6yTeHa

28 Mony4yeHue n npakTnyeckoe NpUMeHeHne aTuneHa

29 CTpoeHue n xnmmnyeckme ceonctea 6eH3ona

30 MonyyeHne n xummnyeckme CBONCTBA ankeHOB Hanpumepe 1-6yteHa

31 CTtpoeHune n xummyeckne ceonctaea 1,3-6ytagneHa

32 MonyyeHne n NpakTnyeckoe NpMMeEHeHne aueTurneHa

33 MonyyeHune npedenbHbIX YrNeBogopPOAOB U3 MPUPOAHOTO Chipbs. CTpOeHme ankaHoB




34 CBoWicTBa aLeTUINeHOBbIX YIIEeBOAOPOAOB Ha npumepe 1-6yTuHa

35 CeoiicTBa npefernbHbIX YrineBogopoaoB Ha npuMepe nponaHa

36 CBoWicTBa CONpsHKEHHbIX AUEHOBBIX YINEBOAOPOAOB Ha Npumepe 2-meTun-1,3-6ytagmena

Cemectp 3

37 Cnocobbl Nony4yeHnst 1 CBOMCTBA CNMPTOB Ha NpMMepe 3TUMOBOIO CnvpTa.

38 CaoiicTBa kapbOHOBbIX KUCIOT Ha NpuMepe NPONUOHOBON KUCMOTbI

39 CeoricTBa kKapbOHOBbLIX KACNOT Ha NpUMeEpPE MacssiHOM KUCMOTbI.

40 CaoiicTBa ranoreHonpou3BoAHbIX NpeAenbHbIX YrineBodopoaoB Ha npuMepe 6pomaTaHa

41 Xnmunyeckme CBOMCTBA anbaernaos Ha npumepe 6eH30MHOro anbaervaa

42 BaxHeWnwune cBoncTBa CNMPTOB Ha Npumepe BTop.-6yTaHona. BoamoxHa nu ans aToro coegnHeHns
cTepeousomepus?

43 CaoiicTBa HenpeaenbHbIX KAPOOHOBLIX KUCMOT HA MpUMEPE aKpUIToBOW (MPONEHOBOI) KUCTOTHI.

44 Mony4yeHne n xummyeckne cBoncTea oeHona

45 CeoiicTBa CNMPTOB Ha NpMMepe NPOMUITOBOroO cnupTa.

46 XvmMnyeckune cBOMCTBa KapbOHOBLIX KMCNOT Ha Npumepe MacrnsHom (6yTaHOBON) KUCAOTbI

47 MpocTpaHCcTBEHHAsA U30MEPUS U XMMUYECKUEe CBONCTBA 2-XNopreHTaHa.

48 CeoricTBa kKapbOHOBbLIX KACNOT Ha NpuMepe NPONUOHOBOWN KACMOThI

49 CaoiicTBa anbaernaoB Ha npuMepe YKCYCHOro anbaernaa.

50 CgolicTBa CNMPTOB Ha NpUMeEpE M30MNPONMIOBOro cnmpTa

51 CeolicTBa heHonoB Ha npumepe o-meTundeHona (o-kpesona).

52 Xnmunyeckme CBoMcTBa XnopbeH3ona kak NpeacTaBuUTENs apoMaTUHECKNX ranoreHonpon3BOLHbIX

53 CeolicTBa ranoreHarnkaHoB Ha npumepe 1-6pombyTaHa. XapakTepHa v Ansa aToro coeguHeHns
cTepeonsomepua?

54 CeolicTBa anbgeraoB Ha NpMMepe M3oMacrsaHOro anbaervaa (MmetunnponaHans)

55 Mony4yeHune n cBOMCTBa apoMaTUYECKMX KapOOHOBbLIX KUCNOT Ha npumepe 6EH30MHOM KNCMOTbI.

56 MonyyeHune n BaxHeWLwne XMMmMyeckme CBOMCTBa 3TaHTMorna (3TunNMepkanTaHa)

57 CeolicTBa anbaeraoB Ha NpMMepPE YKCYCHOro anbaervaa

58 OCco6eHHOCTM XMMUYECKNX CBOWCTB XIIOPBUHMNNA (XOP3TEHA), XNOPUCTOro annuna n xnopbeHsona

59 CeoricTBa heHonoB Ha npumepe o-meTundeHona (o-kpesona).

60 XnmMmnyeckne cBOMNCTBA aLeToHa

61 Cnoco6bl nony4yeHnst U CBOMCTBA CNMPTOB Ha NPMMEPE U30MpPOonMIIoBOro cnupTa.

62 CBoWicTBa ranoreHonpov3BoaHbIX NpeAenbHbIX YINeBo40OPOa0B Ha npuMepe 1-6pomnponaHa

63 CeoiicTBa kapOOHOBbLIX KUCIOT HA NpUMeEpPE NPONMUOHOBON KUCMOTHI.

64 MonyyeHue n cBocTBa hEHONOB Ha NpUMepe n-kpesona (n-meTundeHona)

65 XMUYeckme CBONCTBA KETOHOB Ha nNpumMepe byTaHoHa.

66 Mony4yeHue 1 cBOMCTBa 3TaHTUONA.

67 CaoiicTBa kapbOHOBbLIX KUCIOT Ha NpuMepe MacnsHomn (6yTaHOBOW) KUCTOTHI.

68 Mony4yeHue n ceoricTBa 6EH30MHOrO anbaervaa.

69 Mony4yeHue n ceoncTBa beHona.

70 MonyyeHune 1 cBoMCTBa anbAernaoB Ha NpuMepe NPONUOHOBOIO anbaernaa (NnponaHans)

71 XvMnyeckue CBOMCTBA ranioreHonpoun3BoaHbIX Ha npumepe 2-6pombytaHa. Ctepeonsomepusi 3Toro
coeguHeHMs.

72 Cnocobbl Nony4yeHnst 1 CBOMCTBA CNMPTOB Ha NpMMepe BTOP.-0yTUNOBOro cnupTa

73 CeolicTBa apomMaTU4ecKknx anbAerngoB Ha NpyMepe o-TONyurioBoro anbaernaa.

74 CaoiicTBa kapbOHOBbLIX KUCIOT Ha Npumepe MacrnsiHoun (6yTaHOBOW) KUCHOTbI

75 CeolicTBa CnNMpTOB Ha NpuMepe 1306yTUIOBOro cnupTa

76 Cnoco6bl Nony4yeHnst 1 CBOMCTBA apoMaTUYECKUX raroreHonpon3BOAHLIX Ha NpuMepe xnopbeHsona

5.2.2 TunoBbIe TeCcTOBLIE 3a4aHuUA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIEe 3aAaHNA (3aAauu, KeUchbl)

1. MonyunTte ByTaH U3 COEOMHEHWI C TEM € YMCIOM, C MEHBLUMM YUCIIOM U C GOMbLUMM YUCIIOM YrNepoaHbIX

aToMoB. McxoaHble BeLecTBa U NpoayKTbl peakumMm Ha3oBUTe No BCEM HOMEHKIaTypam.
2. HasoBuTe U HanuwMTe CTPYKTYpHble OpPMynbl 3TUIIEHOBOMO YrmeBOAopoaa,
pacLienneHun Bogon obpasyet dopmanbaerng CH20 n metunykcycHein anbgerng CH3CH2CHO.

030HWA KOTOPOro mnpw



5.3 MeTogu4yeckue matepuansbl, onpegensitowme npoueaypbl OLLleHUBAHUA 3HAHUW, YMEHUI, BNageHun
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBus gonycka obyuvatroLerocsi K (poMeXXyTo4YHOM aTTecTauum U NopsiAoK NMUKBUAaUUM akageMmyeckon

3aA40JKeHHOCTU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUnnHe

YcTHas +

MNucbmeHHas +

KomnbroTepHoe TecTtnpoBsaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsI MPOMEXYTOYHOM aTTecTauum no AUCUUniHe

Bpemsi Ha nogrotoBky oTBeTa no 6unety 40 MUHYT.
[lonyckom K aK3ameHy ABNSEeTCA TeCT, COCTOSALLMA M3 BONPOCOB MO TemaMm, NPOMAEHHbIM B TeYeHWe cemecTpa.

NHas

6. YYHEBHO-METOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuebHas nutepartypa

ABTOp

3arnasuve

MN3paTenbCcTBO

| log n3pgaHus |

Ccblnika

6.1.1 OcHoBHas y4yeOGHasa nutepaTtypa

KO..  TpuwwuH, M.B.|Manbin NPaKTUKyM no M-BO 06Da30BaHMS 1 http://nizrp.narod.ru/
LWadeera, A.WN. | opraHuyeckon Xnumuu, P metod/kaforgchem/2
K BLigeneHte M OuMCTK Hayku, BLUITO 2018 018_07_15_02.pdf
yapsiBLEeBa aerneHve o4ncTKa . _07_15_02.p
cneryntp. - CINe.:
OpraHn4yecKmx BeLLeCTB BLUTO CM6ryMTA
[TekcT] : y4eb. nocobue
TpaseHb B. ©. OpraHunyeckas Xumms https://ibooks.ru/rea
(JTaGopaTopusi  3HaHWIA) ding.php?
yuebHoe nocobue ana| Mocksa: JlabopaTopus 2020 short=1&productid=
BysoB : B3 T. T. I. — 7-e 3HaHWI 372723
n3a., anekTpoH. — (Y4ebHuk
ONs BbICLUEN LUKOIbI)
TpaBeHb B. ®. OpraHunyeckas Xvmuns https://ibooks.ru/rea
(JTabopaTopuss  3HaHWU) ding.php?
yyebHoe nocobue ana | Mocksa: JlabopaTopus 2020 short=1&productid=
BysaoB : B3 T. T. lll. — 7-e 3HaHUN 372725
n3g., anekTpoH. — (Y4ebHuk
ONSA BbICLUEN LUKOMbI)
TpaBeHb B. . OpraHnyeckas Xumns https://ibooks.ru/rea
(JTabopaTopusi  3HaHWU) ding.php?
yyebHoe nocobue ana| Mocksa: JlabopaTopus 2020 short=1&productid=
BysoB : B3 T. T. Il. — 7-e 3HaHW 372724
n3a., anekTpoH. — (Y4yebHuk
ONS BbICLUEN LUKOSbI)
6.1.2 [lononHuTenbHaa y4yebHaa nutepartypa
AB. e Bekkn, AB.|Ontnyeckasa akTtMBHOCTb W | M-Bo o6pasosaHus PO, http://nizrp.narod.ru/
KypauH xumusa  yrnesogoB  [TekcT]: CMN6rTYPI. — CMN6. : 2011 optichactivn.htm
yyeb. nocobre CnerTypPMn
3edpupos H.C. nopg|OpraHuyeckas XUMUS. https://ibooks.ru/rea
pea. 3apgaum no obuwemy kypcy c| Mockea: llabopaTtopus 2015 ding.php?
peLueHnaMm yyebHoe 3HaHWI short=1&productid=
nocobve : B2 4. 4. | 353365
3edmpoe H.C. nopg|OpraHnyeckas XUMMS. https://ibooks.ru/rea
pea. 3apgaum no obuwemy kypcy c¢| Mockea: llabopaTtopus 2015 ding.php?
peLueHnaMm yyebHoe 3HaHWI short=1&productid=
nocobve : B2 4. Y. 1l 353366
MeHbwuko, C. HO.,|OpraHnyeckas XUMMSL. http://www.iprbooks
AcapoBa, T. A., | Tectbl Mocksa: An NMn Ap 2020 hop.ru/95856.htmi

YynaxumHa, T. u.,
Buropos, A. 1O.

Megna

6.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM




OneKkTpoHHO-0MbnmnoTeyHas cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru

OnekTpoHHO-6MbnmnoTeyHasa cuctema «AbByke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

XvMuyeckun HPOPMAaLIMOHHLIN nopTan [OnekTpoHHbIn pecypc]. URL: http://www.chemnavigator.com

Bubnuorpacdmyeckaa ©n  pedepatMBHas 06asa  gaHHbix  Scopus  [OnekTpoHHbIi  pecypc].  URL:
http://www.scopus.com

Bubnvoteka Xnmunyeckoro dakynbTeTa My [OneKkTpoHHbIN pecypc] URL:
http://www.chem.msu.ru/rus/library/welcome.html

6.3 MNMepeyveHb NMLEH3NOHHOIo U CBOGOAHO pacnpocTpaHAeMoro nporpaMmmMHoro obecneyeHus
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition

6.4 OnucaHune maTepmanbHO-TEXHUYECKON 6a3bl, HEO6XOAMMON ANA OCYLLEeCTBNEHU 06pa3oBaTeNnbHOro
npouecca no gucuunnuHe

Ayautopus OcHallieHue

MynbTumMeguiiHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, gocka
JlekumoHHas ¥ A pyA 4 P A

ayauTopust

PecdpaktomeTpbl, Becbl nabopaTopHble, npubopbl ONs  onpedeneHns  TemnepaTtypbl
NNaeneHust , CYLWWNbHbIA LWKad), MNAUTKA 3MEKTPUYecKkMe, MeLlarnkym MarHuTHble, MeLUanku
MeXaHn4yeckme, BaKyyMHbIA HAcOC, BOAOCTPYWHbIE HACOCHI, BbITSXKHbIE LWKadbl, MCMapuUTenb
poTopHbin LABOROTA-4000, cnektpocotomeTtp CP-2000.

B-339

Mpubopbl Ana onpefeneHvs TemnepaTypbl NnaBfeHWsi, Becbl nabopaTopHble, MMUTKKU
aNeKkTpuyeckMe, Melanku MarHUTHble, MeLlankm  MexaHuyeckue, MUKPOKOMMPECCopsl,
BbITSXKHbIE  LWIKadbl, BOAOCTPYWHbIE  HacOCbl, TepMocCTar, BbITS>KHOMN wkad, BECHI
nabopatopHble, HarpeBaTernbHble MNAUTKA, MOHOMETP, pedpakToOMeTpbl , Becbl nabopaTopHble,
npubopbl OnNs onpedeneHuss TemnepaTtypbl NMaBneHUMs , CYWWMbHbIA  WKady), MNAUTKKU
AneKkTpuyeckMe, Mellanku MarHuTHble, Mellanku MexXaHW4Yeckue, BaKyyMHbIA  Hacoc,
BOAOCTPYWHbIE HACOCbl, BbITSKHble LWKadbl, ucnaputens poTopHbin LABOROTA-4000,
cnektpogoTomeTp CP-2000.

B-322




