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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 nsyyartb, aHanIM3MpoBaTb, MCMOJIb30BaTb MeXaHU3Mbl XMMUYECKUX PeaKLui, NPoOUCXoasnLlmx
B TEXHOJIOMMYECKUX NpoLeccax U oKpyXxarLleM Mupe, OCHOBbIBasiCb Ha 3HaHUAX O CTPOEHUU BeLLecTBa,
npupoae XMMU4YeCKOU CBA3U U CBOMCTBAX Pa3fNYHbIX KMacCOB XMMMUYECKUX IJIeMEeHTOB, COeAUHEeHUN,
BelecTB U MaTepuanoB

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 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. OcobGeHHOCTM CTPOEHUS  OpraHUYEecKUx
coeauHeHuit. MpegenbHblie yrnesogopoabi

Tema 1. MpeomeTt opraHuyeckou XMun 7
Knaccudukaumsi opraHMyYecknx coegmHeHnin

Mpeamet opraHudeckon xumun. OCHOBHbIE CblpbeEBbIE
WUCTOYHMKN  MOMYYEHUs]  OpPraHUYecKUx  COELMHEHUN.
BaxHenwme  oTpacnu  SKOHOMMKW,  CBSI3aHHble  C
nonyyYeHneM, nepepaboTKon " notpebneHnem
opraHudecknx BewlecTtB. MeToabl BblOAENEHUS U OYUCTKU
OpraHMyeckmUx CoeaNHEHNI.

BpyTtTo-chopmynbl. CTpyKTypHble U CKeneTHble opMynbl
OopraHn4yeckux BELLECTB, Heob6xooMMOCTb nx
MCMONb30BaHMA AN MPEACTaBeHUs  CTPYKTYPHbIX 3 4 8,5
n3omepoB. [IpoCTpaHCTBEHHbIE MOLENM  OpPraHNYeCKMX
Monekyn (wapocTtepxxHesble U CTioapTa-bpurneba).
Knaccudpumkauusa opraHMyecknx coeauHeHui. SBneHue
romonormn.  ®yHKUMOHanbHble  rpynnel.  Knaccel  u
HOMEHKNaTypa opraHM4eCcKUX COeaUHEHWA.

JlabopaTopHasa pabota Ne1. OuucTka OpraHU4Yeckoro
BellecTBa METOAOM KpucTannmsaumm

Tema 2. OcobeHHOCTM  CTPOEHMSI  OpraHMYeckux
coeauHeHun

MoHATUA O XUMMYECKOW peakuMv U XUMUYECKOW CBA3MW. 2 03,11
Mpupoga 1 cnocobbl  obpas3oBaHuA  cBA3e B
OpraHn4ecKkmnx COeMHEHMSAX. OBe CUCTEMBI
npeacrtaBneHni 06 00pa3oBaHUM XUMUYECKUX CBHA3EN.
Teopus BaneHTHbIX nap (T.JTbtonc-B.Koccenb).
KoBaneHTHasd M WOHHas CBA3b C TOYKUM 3peHUs 3ToW
Teopuu. KBaHTOBOXMMUYECKME npeacTaBneHnst o}
npupoge XUMUYECKUX cBsA3en. ATOMHbIE "
MOneKynsipHble  opbutanu. [nbpmamsauma  aTOMHbIX
opbutanen artoma yrnepoga. Cwurma- u  nu-CBS3W.
XapakTepucTuku KOBaneHTHOM CBA3N: OnuHa,
HanpaBneHHOCTb, NONSAPHOCTb, nonspmn3yemocTb,
aHeprus. 4 4 8,5
OcHOBHble ~ TWMbl  paspbiBa  XMUMWUYECKOW  CBSI3W.
FromonuTnyeckni (papuKanbHbIn) pa3pbiB CBSA3MN.
Onpegenexue paavikana, yCroBusi NpoTEKaHNS
pagukanbHbIX peakumn. [eTeponuTuieckmii  (MOHHbIN)
pa3pbiB CBsA3N. [lOHATME KaTMOHA W aHWOHa, YCroBMSA
NPOTEKaHNSI MOHHBIX peakunn.

Knaccudmkaumsa opraHnyeckux peakuumi Mo Xapaktepy
npeBpalleHns: peakumm 3amelleHus, MPUCoeuHEeHUs,
OTLEenneHns, Msomepusaummn.

JlabopaTtopHaa pabota Ne2. QuucTka OpraHM4eckoro
BeLlecTBa METOAOM MPOCTON NEPErOHKN




Tema 3. ObLLan xapaKTepucTuka u CTPOEHUE ankaHoB
O6wasa dopmyna. [omonorMyecknin psg — ankaHos
HopManbHOro  cTpoeHusi.  CTpyKkTypHas  M3oMepusi.
[MepBUYHbIN, BTOPUYHLIA, TPETUYHBIN U YEeTBEPTUYHbIN
aToOMbl yrnepoga. HomeHknatypa npeaenbHbIX
yrneBoJ0OpPOaOB.

MonyyeHne ankaHos n3 NpUpOaHOro CbIpbsi:
nepepaboTka MNpPUPOOHOro rasa, MNeperoHka W KPeKWUHr
HedTH.

BaxHewnme dusnyeckue " TOKCUKONOrnyeckune
CBOWCTBa NpeaenbHbIX YrNeBogopOaOoB.

XapakTtepucTnka CBsised B Mosiekynax npefesribHbIX
yrmeBogopodoB  (ONWHa, 3Heprus,  TeTpasgpuyeckas
HanpaBneHHOCTb).

JlabopaTtopHasa pabota Ne3.0umcTka OpraHU4ecKoro
BelLleCcTBa METOAOM BO3rOHKM

8,3

Tema 4. Xvmnyeckne CBOWCTBa ankaHoB

Peakumn pagukanbHOro 3aMeLLeHUs: ranoreHMpoBaHue,
HUTpOBaHue, CynbgoXnopupoBaHue. PaznunyHas
peakumMoHHasi CMOCOBOHOCTb MEePBUYHOIO, BTOPUYHOIO U
TPETUYHOIO YIMEPOAHbIX aTOMOB B 3TUX peakuusX.
LlenHo pagukanbHbIi  MexaHu3M  ranoreHMpoBaHus
ankaHoB. OTHocuTeNbHas YCTOMYMBOCTbL  pPaauKarnos.

WHnummpoBaHue " WUHrMbnpoBaHne peakLumi.
MpeBpalLeHus yrneBogoponos npwm BbICOKMNX
TemnepaTtypax (KpekuHr). [ernapvpoBaHWe ankaHos.
Wcnonb3oBaHue TEPMUNYECKMX npeBpaLleHni

yIneBoOopodoB npu  nepepaboTke HedpTM U KX
9KOHOMMYeckoe 3HaudeHue. OkucrieHue npedenbHbIX
yIneBoaopoaoB.

Wcnonb3oBaHue npedenbHbIX  YIIeBOAOPOAOB B
opraHM4YeckoM CcuHTe3e. YrneBodopodbl Kak MOTOpHOe

TONNMBO. OcHoBHble HanpaeneHnsa CHWMKeHUA
TOKCUYHOCTU BbIXJ1IOMHbIX ra3oB ,D,BI/IFaTeJ'IeVI BHYTpPEeHHero
cropaHus.

JlabopatopHasi pabota Ne4.BbigeneHne U o4dncTka
OopraHM4YecKkoro BelllecTBa MeTo40M 3KCTpaKLun

8,7

Pasgen 2. HenpegenbHble yrnesogopoabl

[3,11,Ko




Tema 5. AnkeHbl (3TUNEHOBbLIE YINeBOOOPOabI)
[omonornyecknn  psg 9TUMNEHOBBIX  YrNeBOOPOAOB.
O6was dopmyna. N3omepus 3TUNEHOBUX
yrneBogopoaoB: CTPYKTypHas u reometpudeckas (E- u Z
-). HomeHnknartypa.

MpomblWwneHHble  MeToAdbl  MOSyYEHMST  STUIEHOBbIX

yrneBoOopodoB -  AerMapupoBaHMe U KPEKUHT
npedenbHbIX yrneesogopodoB. [lonyyeHne 3TUNEHOBbIX
yIrneBoaopoaoB AervaporasioreHpoBaHuem

MOHOranoreHonpomn3BOA4HbLIX,  Aermgpatauueri  CnupToB
(npaBuno 3awueBa).

dursnyeckme 1 TOKCUKONOrM4Yeckne CBONCTBa ONEOUHOB.
CTpoeHMe ankeHOB. XapakTtep CBsi3e B 3TWUNeEHe, sp2-
mbpnansaums, nu-cBasb. [nvHa, BaneHTHble  Yrbl,
3HEpPrs n NonApn3yeMocTb ABOVHON CBA3MW.

Xvmudyeckme ceonctea. Katanutuyeckoe rmgpupoBaHue.
Peakuun  anekTpounbHOro  nNpUCOeAMHEHUs U1 UX
MEeXaHU3M. MpucoeanHeHue rarnoreHos,
ranoreHoBO4OPOAOB, XITOPHOBATUCTOW  KUCMNOTbI, BOAbI
(mgpataums). TlMpaBuno MapkoBHMKOBa. PapukanbHoe
npucoeguHeHme OpoMUCTOrO BOOOPOAA, MNEPEKUCHBIN
acpdpekt Kapawa. OkucneHve onedMHOB OO OKMCEWN,
FMUKOSEN; OKUCIIEHMEe C pas3pbiBOM [BOWHOW Yyrrepoa-
yrnepogHon cBs3n. O30HNpoBaHue.

Monumepusauuna oneguHoB. MoHOMepbI, OnUroMepsbl,
nonumepbl. PagukanbHbIl U WOHHBIA  MEXaHW3Mbl
nonumepusaumm 3Ha4yeHne NoNMMeEpPHbIX MaTeprarnos.
OTuneH, nponuneH, 6yTuneHsl. WX npoMbILNEHHbIE
WUCTOYHMKM U OCHOBHbIE HanpasBneHWss UCNOSb30BaHKS.
MonunaTtuneH, nonunponuneH. M3rotosneHve uagenui us
NonMaTureHa Kkak npuMmep 6e30TX0QHON TEXHOOMUN.
JlaGopatopHas pabota Ne5.0unctka oOpraHuM4eckoro
BeLLecTBa METOAOM MEPETOHKM C BOASIHBIM MApoM

Tema 6. 1,3-AnkagneHbl (CONpPsPKEHHble  AMEHOBble
yrnesogopoabl)

YrnesodopoAbl C COMPSPKEHHbIMW  OBOMHBLIMU - CBA3AMMU:
AVBUHUN 1 n3onpeH. Cnocobbl nonyyYeHus AMBMHWNG K3
OyTaH-OyTeHOBOW (OpaKUMN KpPEeKWUHr-ra3oB, M3onpeHa u3s
NeHTaH-NeHTeHOBON dpakuun, a Takke n3 ulobyTuneHa
n dopmanbgervga. Pusndeckne U TOKCMKOMOTMYeckune
ceonctea. CTpoeHnMe  OMEHOB C  COMPSKEHHbIMU
OBOWHbIMM  CBA3AMU. XapakTepuctuka cBdasen B 1,3-
OyTagueHe. MoHaTME O  conmpsbkeHun.  DHeprus
conpspkeHnsi. Cnocobbl M306paxeHnss CTPoeHUs AMEHOB
C CONPSKEHHbIMW OBONHBIMU CBA3AMM.

XvMuyeckme CBOWCTBA W MeXaHu3Mbl NpeBpaLleHun
ONEHOBLIX YrMeBOoAOPOOOB C COMPSKEHHLIMU [ABOMHBLIMU

CBA3SAMU. Peakuuu npucoeguHeHns BOJOpOAa,
raroreHos, ranoreHoBo4opoaoB (1,2- " 1.4-
npucoeguHeHmne). MexaHuam ANeKTPoUNBLHOro
NpucoeauHeHNsT  (COMPSDKEHHBIN  KapOeHWeBbIN  MOH).
Monumepwusauuns 7 cononuvepusaums OVNEHOB.
HaTypanbHbln 1N CUHTETMYECKMA Kaydyku. [lonydeHue
nagenuin n3 pPEe3nHbI. Mpobnema yTunmsaumm

0TpaboTaHHbIX PE3VHOBBIX U3OENMNA.
JlabopaTtopHasa paboTta Ne6. [lonyyeHMe wu cBoOWCTBa
npenernbHbIX yrnesogopoaoB

8,2




Tema 7. AnKuHbI (aueTUNeHoBbIE YINEBOLOPOAbI)

Obwaa dopmyna. [omonornyeckuin psg, M3oMepus,
HoMeHknatypa. [lonyyeHune aueTuneHa w3 MeTaHa,
kapbuga kanbums. [lonydeHve romonoroe aueTuneHa

pgerngporanoreHnpoBaHnem avranoreHankaHos,
ankmnmposaHnem aueTurneHa.

dusnyeckmne n TOKCUKOJ10rn4cekmne CBONCTBa
aueTuneHoBbIX yrnesogopoaos.

CTpOGHI/Ie aueTunneHoBbIX yrnesogoponoB. Sp-
rVI6pI/I£I,VI3aLI,VIF|. KBaHTOBOMEXaHMYecKas TPaKTOBKa

TPOMHOW CBA3W. XapakKTepuctuka TPOMHOM  yrnepoa-
yrmepogHon CBA3W (ONvHa, aHeprus, MNONspHOCTb U
nonsapmn3yemocTb).

Xnmumyeckme CBOWCTBA. Peakunn npucoeanHeHus
BOAOPOAA, ranoreHoB,  ranoreHoBoAopoAdoB,  BOAbl,
KapOOHOBbBIX  KUCMOT, CUMHUIBbHOW  KWUCIOTbI, CMMPTOB.
MexaHn3mbl rnaBHENLLIMX peakuuin 3ANEeKTPOUNLHOro W
HyKneouneHoro npucoeanHeHus. Peakuuun 3amelleHuns

TepMunHaribHoro aTtomMa BoaopoAaa: o6pa3OBaH|/|e
auetTnneHmnaos, MaFHVIIZOpFaHVI‘-IeCKI/IX COeaVHEHUI.
Ponb auetuneHa KakK BaXKHeunLero CblpbA

NMPOMBILLNIEHHOTO OPraHNYeCKOro CUHTE3a.
NabopaTtopHass pabota Ne7.MonyyeHne © cBoOKCTBA
3TUNEHOBbLIX YINEBOAOPOAOB.

JlabopaTopHaa paGoTta Ne8. [lonyyeHne wu cBoWCTBa
aueTUNeHoBbIX YreBoA0pPOaOB.

Pasgen 3. Kapbouumknuyeckne yrnesogopoasi

8,8

Tema 8. LiuknonapaduHbl (HadpTeHbI)

CTpykTypHas usomepus uuknonapaduHos. HedTb kak
NCTOYHWK NOMyYeHUst Hadh TEHOB.

CTpoeHvne Tpex-, 4eTblpex-, MATU- W LWEeCTUYNEHHbIX
LMKIIOB.

Xnummyeckme cBoONCTBa umknonapadguHoB.
OTHOCUTENbHAas MPOYHOCTb LMKIIOB B 3aBUCMMOCTM OT KX
pasvepa. [wapupoBaHwe, [denWCTBUE rarioreHoB U
MWHEpParnbHHX  KWUCMOT,  OKWCMEeHWe,  unsomepusaums
umkrionapaduHoB.

O3,K




Tema 9. ApomaTnyeckue yrnesogopoab!

HomeHknatypa n usomepus. [NonydyeHne GeH3ona u ero
rOMOJOroB: apomaTunsaums HedTH (pndbopMuHr),
Bble€NneHMe W3 KaMEHHOYroflbHOM CMOSbl, KOKCOBOTO
rasa, He(ptun, AnkunuposaHue 6eH3ona.

dusnyeckme M TOKCUMKOMOrMYEeCkMe CBoOMCTBa OeHsona u
€ro roMororos.

MpUYMHbI BbIAENEHUS apoMaTMYECKUX COEAVMHEHWA B
ocobbii paa. lNMoHATMe o0 apomMaTMy4eckoM XapakTepe.
dopmyna Kekyne. CoOBpeMEHHble 3MEKTPOHHbIE U
KBAaHTOBOMEXaHWYECKME NPEeACTaBneHMs O CTPOEHMU
OeH3ona. JHeprusi conpsbkeHnss GeH3ona M MeToabl ee
onpegenenus. ObbsicHeHMe 0cobbix CBOWCTB OeH3ona,
KpUTEPUN apOMaTUYHOCTM OPraHUYECKUX COEOUHEHUN.
MpaBuno  3O.Xwkkensa.  HebGeHsougHble  kapbo- K
reTepouunKknuyeckme apomaTnyeckue CUCTEMBI:
LMKNOMNPONEeHUTMN-KaTUOH, LMKNoneHTagMeHnnumn-
KaTWoH, (peppoLeH, TPOMUMMK-KaTUOH, MpocCTenLIne
reTepoLmKIblI.

XvMmuyeckme  CBOMCTBA. Peakuun npucoeguHeHns
BOAoOpoAa, ranoreHoB, o3oHa. OkucneHue GeH3ona u ero
romonoroB. Peakuus  anekTpoduibHOrO  3aMeLleHus:
ranoreHMpoBaHue, HUTPOBaHNE, cynbdupoBaHue,
ankunupoBaHue u auunupoaHue no Ppugento-KpadTey.
MexaHu3m aTux peakumnn, curma- u nNU-KOMMNeKchol..
MpaBuna 3amelleHns B psgy 6eHsona. 3amectutenu | m
I poga. WHAyKuMOHHble addpekTbl ©n  adpdekTbl
conpsbkeHunsa. CTtatudeckne M OUHAMUYECKME BRUSHUS.
BrnvaHue npupoabl 3amectuTenem Ha YCTOMYMBOCTb [I-
KOMMEKCOB.

JlabopatopHaa pabota Ne9. [lonyyeHvne u cBoKcTBa
apoMaTu4ecknx yrneBoaoponoB

UTtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexxytodHasi attectaums (Ok3ameH)

5 4 8
34 34 76
2,5 33,5

Pasgen 4. [anoreHonpousBogHbIe YrNeBoaopoaoB

n,as




Tema 10. ["anoreHonNpon3BoAHbIE npeaenbHbIX

yrneBogopoaoB

MoHoranoreHonpon3BogHble npegenbHbIX
yrnesoaopoaos, HOMeHKnaTypa. MepBuyHbIE,
BTOPUYHbIE, TPETWUYHBLIB ranoreHankaHbl. CTpykTypHas
n3omepus. Ctepeounsomepus (Ha npumepe 2-
xnopbyTtaHa). AHTUMNOAbLI  (3HaAHTMOMEpbI), pauemar.
[NpoeKUNOHHbIE dopmynbl duwepa. OTHeceHune

nsomepoB Kk D-, L- n R-, S-koHdwurypauun. BpaiieHue
MMOCKOCTN NONSAPU30BAHHOIO CBETa, METOAbl pasdeneHns

3HAHTMOMEPOB.
Mony4yeHne ranoreHankaHoB n3 npegernbHbIX
yrneBonoponoBs, onedrHOB 1 CNNPTOB.

dusnyeckne 7] TOKCUKOMNOrn4yeckme CBOWCTBA

rarnoreHankaHoB, WX 3aBUCMMOCTb OT NPUPOAbI rarnoreHa
W yrneBoAOPOAHOro paaukana.

XapaktepucTtMka  CBI3eW  yrnepoj-ranoreH:  AnvHa,
3Heprusl, NonspHOCTb, MNONSAPU3YyeMOCTb. WHOYKLUMOHHbIV
agppekT atoma ranoreHa.

Xumunyeckne CBOMCTBA. MexaHusm peakuunmn
HykneodwunebHoro 3ameuleHns (SN1 u SN2). Peakuwus
ranoreHanKkaHoB C BOAOW, aMMWAaKoM, arkoronsTamu,
CONMAIMU  CUHWITbHOM  KWUCMOTbI, CONMSIMU  KapOOHOBbIX
kucnot. dakTopbl, BRAUSOWME Ha XOL HYKNeodWbHOro
3amMelleHna  (CTpoeHue  ranoreHarkaHa, xapakrep
yXOOAWeEN Trpynnbl, cuna HykneodunbHOro peareHTa,
npupoga  pacTtBopuTens). Crepeoxumus peakuui
HYKNeoMuneHOro  3amelleHus,  peakumm  ONTUYECKU
aKTMBHbIX COEOWHEHWI, npoTeKkalwme C COXpaHeHWeM
KOHdurypauum, c obpalleHnem KOHdpUrypauuu,
paueMmmnsaumen. [loHATME O cTepeocneunduniecknx u
CTEpPEOCENEKTUBHbIX peakLnsX.

Peakumn OTLLEeNSIEeHNS. BeTta-anumnHupoBaHue.
B3auMooOTHOLWLIEHME  MOHATUMA  "HYKNEeoMUIbHOCTL" 1
"ocHoBHOCTL". [lpaBuno 3anueBa, ero ob6bsiCHeHMe.
[MoHATME O perMocenekTuBHbIX peakuusax. KoHkypeHums
peakuuin 3NIMMMHMPOBAHMS n HyKNneonneHoro
3ameleHnsa.  dakTopbl, BNAULAOWME HA  CKOPOCTb
OTLUENMNEHNss U COOTHOLLUEHME NPOOYKTOB OTLLENNeHns u
3amMelleHnsa  (CTpyKTypa ranoreHarnkaHa, OCHOBHOCTb
peareHTa, TeMnepaTypa, NONsiPHOCTb PacTBOPUTENS).
JTabopatopHas pabota Ne10.CuHTe3 nsonponundpomunga

Tema 11. ["anoreHonponsBogHbIe HenpeaenbHbIX
yrneBoaopoaoB

MpuynHa WHEPTHOCTM BWHUNTANOreHMOOB B  peakumsx
HykneodunbHOro 3amelleHns. [puyYnHbl  NOBLILLEHHON
peakuMoHHOW  CnocoBHOCTM  annunranoreHngos B
peakumsx HykneodunbHoro 3amelleHus. MesomMepHbIn
annunbHbIA KaTUOH.

Tema 12.  Apomatuyeckue ranoreHonpPon3BoAHbIE
yrneBogopoaoB

[MpnymMHa WHEPTHOCTM apunranoreHMgoB B  peakuusax
HykneodunbHOro  3amelleHuns. [Ba Tuna peakumn
apoMaTU4ecknx  ranioreHomnpomu3BOOHbIX: C  yyacTuem
KomnbLa 1 CBSI3W yrnepoa-ranoreH.

4,2

Pasnen 5. Kucnopogcogepxawme NpPoun3BoAHbIE
yrneBogopoaoB

3,8
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Tema 13. CnupThl

"omonornyeckum psg npegernbHbIX OHOATOMHbIX
cnuptoB. O6was dopmyna. Wsomepusa. [loHsaTne o
NepPBUYHBLIX,  BTOPUYHBIX M TPETUYHbIX  ClUpTax.
HomeHknatypa cnupToB.

Cnocobsbl nonyyeHusi CNNpTOB: rmaponm3om
ranoreHankaHos, rmgpataumen HenpeaenbHbIX
COeVHEHWNA, BOCCTaHOBIEHNEM KapOOHMUIbHbIX
COEeVHEHNN.

dusnyeckne " TOKCUKOMNornyeckmne CBOWCTBA.

BogopogHas cBA3b. Ee BnvsHMe Ha Temnepatypsbl
KMNEeHWst CNNPTOB.

Xapaktepuctuka cBasen C-O um O-H B monekynax
CMMPTOB.

XvMuyeckme  CBOMCTBA U MEXaHW3M  BaXXHEMLUUX
npespalleHnn cnuptoB. KWCNOTHble CBOWCTBA: peakumu
CO werno4vHeiMn MeTannamn. OCHOBHbIE CBOWCTBA: COMU
OKcoHusl. Peakumn ¢ ranoreHOBOAOPOAHLIMU KUCHIOTamu,
ranoreHMgamm docdopa, TUOHWNXITOPUAOM.
Oermppartaums CMMPTOB: nony4yeHvne arnkeHoB
(BHyTpMMOneKynspHass  gervgpatauus) w  MNpOCTbIX
achmpoB (MexmonekynspHas gervgpartauus). NonydeHune

CINOXHbIX agmpos npu B3aMMOLENCTBUMN c
OpraHn4eckumu " MUHepanbHbIMU KMcrnotamm
(aTepudukaums). Oxkucnenune " aermgpvpoBaHue
CMMPTOB.

MeTunoBbI, 3TUNOBLI U BbicwMe cnupTbl. Cnocobbl nx
TEXHNYECKOro MOSy4YeHus N NPUMEHEHKE.

[ByxaTomHble  cnupTbl, WM  mukonu.  onyyeHue
rMAPONU3OM  AUranoreHonpousBOA4HbLIX U rugpartaumnen

3MOKCUCOEANHEHWIA.

dusnyeckme " TOKCUKOIOrMYeckune cBoOUCTBa.
OcobeHHocTH XVMUYECKUX CBOWCTB ITMKOSEN:
obpasoBaHNe  BHYTPUKOMIIIEKCHbIX ~ COEAUHEHWA ¢
mMeTannamm nepemMeHHon BarieHTHOCTH,
BHYTPUMOJIEKynsipHast n MeEXMONeKynsipHasi
Aervapartaums.

OTUNEHIMUKOMNb,  ero  TexXHW4Yeckoe  MorlydyeHne U
npumeHernve.  [nuuepuH.  [lonyyeHne U3 XUPOB,

nponuneHa, aueTuneHa. dusunyeckne cBOMNCTBA
rmuuepmHa.  XMMu4eckMe  CBOWCTBA: obpasoBaHue
rmyLeparos, CMNOXHbIX acmpos, aerngparauusi,
OKuUCNEHMe. lMpumeHeHne rmyuepuHa B
NMPOMBbILLIIEHHOCTMW.

JlTabopaTopHas paboTta Ne11.CuHTes

YKCYCHON30aMM10BOro acpmpa

Tema 14. OgHO- U MHOroaTOMHblE (heHOnMbI

M3omepuss ©n  HomeHknatypa deHonoB. [lonyyeHue
heHONOB BbIAENEHNEM M3 KaMEHHOYroNbHOW CMOSbl, U3
CynbdOKUCIIOT, ranioreHoNpPou3BOAHbIX, APOMaTUYECKNX
aMUWHOB U OKUCINEHMEM roMororoB 6eHsona.

Xumunyeckne CBOMCTBA. Peakuun deHonbHoro
rmgpokcuna:  obpasoBaHue  (peHomnATOB  (KUCMOTHblE
CBOWCTBA), ankunupoBaHue, auunupoBaHue. OTnunuune
ceoncte ¢eHonoB M cnuptoB. OCOBEHHOCTU peakuun

ANeKkTpodUNLHOro 3ameLLeHns y deHonos:
ranoreHMpoBaHue, HUTpoBaHue, CynbgrpoBaHue.
®eHon, ero nony4deHue n NMpUMEHEHME.

deHonodopmanbaerngHble cMmonbl. Kpesonbi.

54
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Tema 15. Anbgerngbl N KETOHbI

CTpoeHue, n3oMepusi M HOMEHKNatypa anb4ernaoB U
KeToHOB. [lonyyeHne anbaerMaoB U KETOHOB OKMUCIIEHUEM
n aermapvpoBaHnem CNMpTOB, rMaponmn3om
OuranoreHonpou3BoOaHbIX, rMapaTaunen aueTuneHa ero
romonoroB.  OkcocuHTe3.  Cneuudmnyeckne  metoapl
nonyyeHuss apomaTuyeckux anbAermgoB U  KETOHOB:
peakuun  hopmmnnpoBaHus (CaTTepmaHa-Koxa) "
aunnuposaHus (Ppugensa-padrca).

dunsnyeckmne N TOKCUKONorm4yeckmne CBONCTBa.

CTpoeHne © xapakTtepuctuka KapOOHWNBHOW TpyMnbl.
Otnunyne cesasm C=0 ot ceasm C=C.

Xnumumyeckme  ceouctBa. [lpucoegvHeHne  Bogopoaa.
Peakuun ¢ HykneounbHbIMM  peareHTaMn U UX
MEeXaHu3M: B3auMOAENCTBME C CUHWUITbHOW KUCHOTOWN,

MarHumopraHn4eckumm coeagnHeHNsIMN (peakTtuBbI
pynHbApPA), oucynbutom HaTpuS, aMMUuaKkom,
rMOpoKCMNamMmMHOM,  rmgpasvHoM,  OEHUNTMOPasnNHOM.
Bsanmopenctene co cnuptamu —  obpasoBaHue
nonyaueTanem " aueTtanen. Monumepusauns
anbaervaos.

TayTomepusi KapGOHUIbHBLIX coeauHeHui. [logBUKHOCTbL
aToMOB BoAopoda npu  anbca-yrnepogHoM — atome
KapGOHUIbHbIX COEAMHEHWI. ArbdoNbHasi M KPOTOHOBast
KOHAeHcaLus.

Oxucnexue anbaernaos " KETOHOB. Peakuus
cepebpsHOro 3epkana — KayecTBeHHas peakumsl Ha
ansaernap.

MypaBbuHbIn anbperva (dpopmansgerng). NonyveHne B
TEXHUKE. Monnmepsbl dopmansaermaa. YKCYCHbIV
anbgerva. Ero nonydeHve M npumeHeHue. AUETOH,
TEXHUYECKNE METOAbI NOMYyYEHNUs] U MPUMEHEHME.
OcobeHHOCTM apomMaTMYecKMX anbaerngoB U KETOHOB.
Peakummn ¢ ydyactmem rpynnel C=0O 1 6eH30MbHOro Kosbua
(3nekTpodunbHOE 3aMeLLeHNE B M-TNOSNIOXEHNE).
JlTabopaTtopHas paboTta Ne12.Mony4eHne 2,4,6-
TPUHUTPODEHNATMOPA3OHOB anbaerMaoB U KETOHOB

Tema 16. MNpocTble achupsbl

HomeHknatypa u nomnyyYeHve [uankuioBbiX 3(MPOB U3
CnupToB (MexxmonekynsipHas aermgparaums),
ranoreHankaHoB (peakuus BunbsiMcoHa). Xumuyeckue
ceonctBa. OcHoBHOCTb. OOpasoBaHME  OKCOHMEBBIX
COeOVHEeHUN; paclienfieHne KUCnoTamu, MeTarnm4eckum
HaTpMeM, aBTOOKUCIIEHME.

MonyyeHne ankvnapunoBbIX U ANApUNOBLIX 3UPOB U3
hEeHOKCNAOB 1 ranoreHonpon3BOaHbIX.

Lnknnueckue npoctble 3acupbl. OKCUpaHbl: NoryyYeHue,
peakuMmM C BOAOW, cCAMpTamu, ranoreHoBogopodamu,
aMMmnakoM. OMNOKCUaHbIE cMorbl. TeTparnapodypaH.

12

3,3
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Tema 17. KapOoHOBbIE KMCITOTbI U MX MPOU3BOAHbLIE
HomeHknatypa w©n wnsomepus. [omonornyeckmn psg
npedenbHbIX  OOHOOCHOBHLIX — KMCIOT. WX  nonyyeHue
OKUCNEHMEM MEPBUYHbLIX CAMPTOB W anbaerngoB, U3
raroreHornpou3BOAHbIX  Yepe3  HUTpuUnbl U Yepes
MeTannoopraHmyeckmne coeinHeHus, OMbIfieHneM
CNOXHbIX 3dupoB. lMpoMbilUNeHHble MeToAbl MOMy4YeHus
KapOOHOBbIX Kucnot OKMCIEeHNEM napacunHOBbIX
yrNMeBO4OPOA0B, OKCOCMHTE30M.

dusnyeckme " TOKCUKOJOrM4eckue CBOWICTBA
OLHOOCHOBHbIX  kucrnoT.  CTpoeHue  KapOOKCWIbHOM
rpynnbl 1 KapboKCHIaT-MoOHOB.

XvMunyeckme  CBOWCTBA. KoHcTaHThI KMCNOTHOCTMW.
O6pasoBaHue conewn, aHrMgpuaoB, ranoreHaHrMapuaos,
amMugoB,  HUTPWUNOB,  CMOXHbIX  3dupoB.  M3yyeHue
MexaHu3mMa peakumm C MNOMOLLbKD MEYEHbIX aTOMOB.
MmaBHenwmne oCOBGEHHOCTU NPOM3BOAHBIX KUCNOT U KX
NpUMeHeHMe.

MypaBbuHass M yKCycHas KUcnoTtbl. WX TexHudeckoe
nony4YeHne n NnpumMeHeHne. BbiBLUNE XXMPHBIE KNCMOTbI.
Meima.  lNoBepxHocTHO-akTMBHbIE  BewlectBa  ([MAB).
Mpobnema 6uopasnaraemoctu MNMAB.

HenpegenbHble OOHOOCHOBHbIE KUCIOTbl. AkpuroBasi 1
MeTakpuroBasi  KUCMNOTbl, WX 3duUpbl U HUTPWMbI.
TexHnyeckme MeTodbl MOMNyYEHUSs U NPUMEHEHME.
Xummndeckue CBOWCTBA. Monumepwusauns "
cononumepusauus. KpotoHoBasi 1 0fieMHOBas KUCNOThI.
XKvpbl 1 macna, nx CTpoeHue M cocTaB. Bebicbixatome
macna. lNoHsaTue o ruaporeHnsaumm xmpos. [oHATME O
BOCKaXx.

[BYXOCHOBHblE HacbllWeHHble kucnoTbl. OcobeHHoCTH
dusnyeckux U - xumumyeckmx ceoncTtB.  LllaBenesas,
ManoHoBasi, HAHTApHad M aAWMUHOBAs  KUCIOThI.
TexHuyeckne crnocobbl WX MOMy4YeHusl, CBOWCTBA U

NpYMEHEHNe.
Apomartunyeckne kKapboHOBble KWUCIOTbl. WX nonyyeHune
OKUCNEHNEM apoMaTU4eCcKmX yrneBoaopoaoB.

dusnyeckme csomcTBa. XMMUYECKME CBOWCTBA: peakumu
C y4yacTmem KapbBOKCUMbHOW rpynnbl M BeH30MbHOro
Konbua.

beH3oniHaa  kucnota. [lepekucb U1 rnmaponepeknch
GeHzouna. dTaneas, TepedTanesas KUCNOTbI,
dranesbin aHmMapua. CUHTETUYECKOE BOSOKHO JlaBCaH.
CanvuunoBas  kucnota. CanuuWNOBOKUCHBLIN  HaTpuUM,
acnupuH, canon. [lannoBas  kucnota.  TaHHWHBI.
Oyoutenu.

JTabopaTopHas pabota Ne13.CuHTE3 6EH30MHOM KUCMOThI

Pasgpen 6. CtpoeHne w©n  cBoicTBa  cepo- W
a30TcoAepKalLmX OpraHNYeCcKMX CoeaAnHEHNIA

10

0,5

Tema 18. Tuonbl 1 TMO3DMPLI

TuocnupTbl, UM mMepkanTaHbl. [MonyyeHve n dusndeckne
cBovicTBa. Xumuyeckue cBovcTBa. KMCNOTHble CBOMCTBA
(obpasoBaHue TuonaToB). OkucreHuwe [o AucynbdUaoB
N CynbOKUCIOT.

Twnoadmpeil, nnm cynbuabl. Mony4yeHune
ankunMpoBaHneM cynbhuaoB u TMonaToB. Pusnyeckme
CBOWCTBA. Xumunyeckne CBOWCTBA: obpasoBaHue

CynbdOKCMAOB U CyrbdOHOB.

0,5

as.n




Tema 19. CynbgoKncnoTbl

MonyyeHue: cynbdooKUcneHne arnkaHos,
cynbdupoBaHue apoMaTU4ecKkmnx yrNeBo4opoaoB.
CeovictBa: obpasoBaHue coner, amMmaoB W CIOXHbIX
acpumpos.

JlabopatopHas pabota Ne14. CuHTe3 cynbcaHUnoBomn
KUCNOTBI.

Tema 20. HuTpocoeguHeHus

HomeHknatypa, Knaccudukaums " nsomepus
MOHOHUTpOankaHoB. [lonyyeHne HUTPOBaHWEM arnkaHoB,
13 ranoreHarnkaHoB (HyKneogunbHOe 3aMeLleHue).
CTtpoeHuve HUTPOrpynMbl. dusnyeckme CBOWCTBA.
[OnnonbHbIN MOMEHT.

Xvmudeckme cBoucTBa. BocctaHoBneHue. Taytomepus.
AKTVBHOCTb BOJOPOAHbIX ATOMOB NPV  O-yrNepoaHOM
aToMe, KOHOeHcauus ¢ anbgermgamu. Peakums c
a30TUCTOM KUCIOTON.

N3omepus, knaccudukaums n HOMeHKnaTypa
apomMaTun4ecKknx HUTPOCOEOUHEHWIA. [NonyyeHune
HUTpoBaHneM 6eH30MbHOro Kombua. HuTpylowme areHTb,
YCNoBus NpoBeaeHNs peakunm 1 MEXaHU3M.

XuMuyeckne cBolicTBa. BocctaHoBneHne apomaTuyeckux
HUTPOCOEAVHEHUA B HEWTParnbHOW, LUENOYHOM U KMUCMOoN
cpegax. AkTuBMpylowee BMAUSHWE  HUTPOrpynnbl  Ha
3aMecTUTENN B OPTO- M MNapa-nofioXeHUsX B peakumsix
HYKNeoUbHOro 3aMeLLeHMs.

10

Tema 21. AMUHbI 1 gnasoceguHeHus

Knaccudpmkaumss  aMmMHOB:  MNEpPBUYHBLIE,  BTOPUYHBbIE,
TpeTuyHble. HomeHknaTypa.

MonyyeHune aMunHoB ankunmpoBaHuem amMmMmnaka
ranoreHankaHamm M  cnupTamu,  BOCCTaHOBIIEHUEM
asoTcoaepKaLlmx CoeINHEeHUN (HUTpoCcoeaMHeHUN,
OKCMMOB, HUTPWUNOB, amuaoB). dusmyeckne CBOWCTBA
aMUHOB.

CTtpoeHne amuHoB. sp3-CocTosiHMe atoma  asoTa.
XapaktepucTtuka cesizenn C-N n N-H.

XumMmundeckme " TOKCUKONormyeckne cBOWMCTBA.
OCHOBHOCTb,  3aBUCMMOCTb  KOHCTaHTbl  OCHOBHOCTWU
aMMHOB  OT  UX  CTpOoeHusi.  ANKnnupoBaHue "

auunmMpoBaHue.
MoHaTne o] OnamMunHax. ekcameTMneHanamuH.
Mony4yeHune CUHTETUYECKOro BOJOKHa "HannoH".

3Ha4veHne NpPon3BOACTBA CUHTETUYECKUX BOSTOKOH.
[anoreHMpoBaHWe, HUTPOBaHWE U  CynbdUpoOBaHUE
apoMaTU4ecKkMx amMuHOB. Peakumsi ouasoTUpoBaHuS U ee
MexaHusM. PeakuuMnm codeTaHus [OMasoCcoeduMHEHU C
apomMaTM4yeckMMuM amuHamu u  coHonamn. MexaHuam
peakuuMn asocoyeTaHusi. A3ocoeduHeHus. AMUHO- U©
rMapoKcuasokpacuTenu.

NabopaTtopHast  pabota  Ne15.MonyyeHne  aHunNuHa
BOCCTaHOBIIEHMEM HUTpPOOEeH3oNa

1,5

Pazgen 7. BaxHenwmne retepoumnKnmuyeckne coeguHeHus

12

0,5

[3,Ko




Tema 22. OkcmpaHbl

MeToabl CUHTE3a: HenocpeacTBEHHOE BBEAEHME
retepoatomMa B Yrrepog - YrnepoaHyl ABOWHYK CBsi3b,
BBeageHue MEeTUIIEHOBOM rpynnbl, KOHAOEHCaUuuA KeTOHOB
NN apoMaTU4ecknx anbOervgoB C a-ranonaddupomM mnm
KETOHOM.

XvMuyeckme CBOWCTBA: peakuum HyKNeomunbHOro U
anekTpoUnbLHOro packpbITHs KonbLa; npotecc
packpbITUS  Komnbla nogd [OEeWCTBMEM  HYKIeoUNbHbIX
peareHTOB  (BOAHbIA  pacTBOp  ammuaka,  deHon),
packpbiTMe KomnbLa nog AelcTBUEeM  3MekTpodUIbHBLIX
peareHTOB (OpPOMMCTOBOAOPOAHAsS KWCMOTa, YKCycHas
Kncnota). 3aBUCUMOCTb peakuuin packpbiTUst Konbla OT
pacTBopuTensa 1 Temneparypsbl.

Tema 23. [laTUYNEHHble TreTepouuksibl C  OAHUM
retepoaToMoM apoMaTUYECKOro Xxapaktepa

®ypaH, TModeH, nuppon. Obwme mMeToabl UX NOMyYeHus
n3 1,4-01KapOOHMIBbHBIX coeuHeHun, B3aMMHblE
npeBpalleHnsl 3TUX TeTEePOLMKITMYECKNX COEOMHEHUN.

ApomaTtunyeckun Xapakrtep NATUYNEHHbBIX
reTepouUUKIIMYEeCcKUX coeanHeHun. Peakumm 3amelleHns:
ranoreHnpoBaHue, CcynbrpoBaHus, HUTPOBaHMeE,

auunuposaHue. Peakuuun npucoegnHeHus.
MHpon. KucnoTtHble cBonctBa. Peakuun 3amelleHus:
ranoreHMpoBaHue, cynbUpoBaHNS, HATPOBaHUE.

1,5

Tema 24. HekoTopble LUECTUYNIEHHblIE  a30T- U
KMcrnopoacoaepxaline retepoLmknb

MupugnH  kKak  nNpeactaBuTeNb  FETEPOLMKIINYECKMX
COeOVHEHUN C OdHMM T[eTepoaTtoMOM: OCHOBHOCTb,
obpasoBaHue conen, peakuum C ranoreHankaHamm.
Peakumu 3NeKTPOPUNBLHOro n HYKNeodunbHOro
3ameLLeHus.

XvHONMMH - coedVHeHWe C  KOHOEHCUMPOBAaHHbLIM
reTepouMkiioMm, aHarnor nupuvauHa wu HadTanuHa. Ero
peakuun no atomy asoTa (obpasoBaHue conewn u okcuaa),
a Takke  anekTpodunbHoe n HykneodunbHoe
3amMeLleHne B KombLiax.

MupumnanH Kak npegcTasuTenb LLUECTUNYMEHHbIX
reTepoLMKINYECKNX coeavHeHUn c ABymS
retepoatomamu. Ero ocHoBHble CBOWCTBa, peakumu
HYKNeodWnbHOro U 9NeKTPOPUIbLHOrO  3aMeLleHus.
[MpoussodHble nUpMMWAMHA B COCTaBE HYKINEWHOBbLIX
KUCNOT: ypauun, TMUMWH, LUTO3UH.

0,5

Pazgen 8. buoopraHnyeckme coeguHeEHNs

Tema 25. AMMHOKUCHOTbI, NenTuabl, 6enkn

HomeHknatypa, CTEPEOXMMUSI U  KUCHOTHO-OCHOBHbLIE
CBOWCTBA aMMUHO-KMCNOT. Peakuum amMmMHOKMCIOT in vivo
(oesamunHMpoBaHve, aekapOoKcunMpoBaHue) u in  vitro
(peakumm ¢ ydactmem  KapOOKCWUMbHOW  rpynnbl -
obpasoBaHue conen, CroXHbIX 3UPOB, peakunm c
yyacTMeM  aMmuHorpynnbl -  obpasoBaHMe  COnewn,
auunMpoBaHue). MenTngHas CBSA3b. MNepBnyHas,
BTOpPUYHAs, TpeTU4Has U YeTBepTU4Has  CTpPyKTypa
Oenkos.

1,5
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Tema 26. PepMeHTbI 1 BUTAMUHBI

lNoHaTMe O depMeHTax M MexaHu3Me UuX OencTBud.
UHmbuTtopbl 1 KodepmeHTbl. BuTamuHbl Kak WCTOYHMKK
KOEepMEHTOB.

Tema 27. YrneBogbl

Knaccuduvkaums yrneBoaoB. MoHo-, oJSiro- "
nonuncaxapugpl.

MoHocaxapugbl. Knaccudukaums. eHetnyeckmn D-psag
caxapoB. JHaHTMOMEpLI, AnacTepeoMepbl W SMMMEpHI.
TayTomepusi n CTEPEOXMUS MOHOCaxapuaoB.
Ctepeoxnmmns rmMmMKO3VAHOIO LEeHTpa, aHoMmepbl. fABneHve
MyTapoTaumu.

MonyyeHne  MoOHOCaxapvaoB  rMAPOMAM3OM  Ou- W
nonvcaxapuaos.

Xnmmyeckme cBoucTBa. Peakuumn  OTKPbITbIX  popMm:
OKMCIeHue, BOCCTaHOBIIEHME, B3aMMoaencTeme c
CUHWUITbHOWN KUCNoTomn, rMOpoKCUNaMUHOM,
deHnnrmagpasMHoM,  anumepusauMs nog  OeNcTBUEM
wenoyen. Peakumm LMKANMYECKUX (POPM: ankunmpoBaHue
(yactmyHoe UM nonHoe), obpasoBaHue N-rMMKO3NOOB,
auunupoBaHue. bpoxeHne MoHocaxapuios.

Iuncaxapugpl. Knaccudmkauyus " CTpO€EHue:
BOCCTaHaBnuearoLmne (manbTo3a, uennobunosa),
HeBOCCTaHaBmnMBawLne (caxaposa, Tperanosa).

MHBepTHbIN  caxap. CBoncTBa  BOCCTaHaBMMBatOLLMX
ancaxapugoB: peakuMm C  yvyacTMeM  KapOOHWUNbHOW
rpynnel, nonyaueTanbHOro WM CNUPTOBbLIX TMAPOKCUIOB.
Ceonctea  HeBOCCTaHaBnuBawLWiMe  OMcaxapugoB -
peakumn ¢ y4acTUeM CMPTOBbIX MOPOKCUIIOB.

Boiclwimne nonucaxapugpl: Kpaxmar, uennonosa.
PacnpoctpaHeHne B npupoge, CTPOeHue, MNpUMEHEHME.
Mmaponus kpaxmana v uenmnonosbl. Aumpbl LENHON03bI.
HuTtpokneTyaTka. KapbokcumeTtunuenntonosa.
MckyccTBEHHblEe  BOJSIOKHA Ha  OCHOBE  LIENionosbl.
LlennodaH.

labopatopHass pabota Ne16.CuHTe3 eHunosasoHa
MoOHocaxapuaa (rmoKo3bl, MaHHO3bI)

JlabopaTopHas paboTa Ne17.MNonyyeHne oKkcuma
rMOKO3bI

Tema 28. Hykneosugbl W HyKneoTuabl, HYKNEWHOBbIE
KUCMOThI

Hykneosnabl ©  HykneoTudpl, cogepXawmue ocTaTku
UMTO3NHA, TUMUHA, afeHnHa, nsaTnHa n ypauuna.
HykneuHoBble KUCNOTHI. [e3okcupnboHyKnenHoBble
kucnotbl (OHK) n puboHyknenHoBble kucnotbl (PHK): mnx
CTPOEHME 1 POrfib B XM3HEHHbIX MpoLieccax.

Tema 29. Jlunnabl

Kap6oHoBble KMCNOThI, BblAENsIEMbIE U3 TKAHEW U KIETOK.
Tpurnuuepugbl (Kupbl) - 3dUpbl BbICWUNX KapbOHOBbIX
KNCNOT rnuuepuHa.

docconunuabl - NPOM3BOAHbIE rNuUepunHa 1 ocdopHon
KucnoTbl. Bocka - cnoxHble agupbl BbICWIMX KapOOHOBbIX
KMCMOT U BbICLUNX XUPHbIX CMIUPTOB.

UToro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexxytodHasi attectaums (Ok3ameH)

1 2
2 12 1
2 1
2 0,5
34 68 42
2,5 33,5




Bcero koHTakTHasa pabota u CP no gucuunnuHe 175 185

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHne y4eGHbIM MraHoM He NpeaycMOTPEHO

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPE[ICTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenu oueHNBaHUA OBYYEHUA

Koa komneteHummn

MNokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘-IeHVIF|

Orl1K-1

1. WMeeT noHATME O KraccudUkaumm oOpraHUYecknx COeAMHEHUIN, CTPOEHUH,
crnocobax MOMy4YeHWss U XMMUYECKMX CBOWCTBAX PasfUYHbIX  OPraHUYecKMX
COEANHEHUIA, OCHOBHbIX MEXaHU3MaXx NpPoTEKaHNS OPraHNYECKMX peaKLmil.

2. CnocobGeH NpUMEHsiTb XMMUYECKMe 3aKOHbl U CMpaBOYHbIE AaHHbIE OpraHUYecKmX
peareHTOB B OpraHNYeckUx peakumsx Ansi peLleHns npodeccnoHarnbHbIX 3agad.

3.  CuHTesmpyeT, ouvwaeT, onpegensetr  (UNKO-XMMUYECKME  CBOMCTBA
OpraHNYecKUX COEAMHEHWUI U YCTaHaBNMBAET UX CTPYKTYpbI.

OrK-2

1. imeeT npefnctaBneHve O TEOPETMYECKMX OCHOBaxX COBPEMEHHOW OpraHu4ecKomn
XUMUK, CTPOEHUM W CBOWMCTBAX OCHOBHbLIX KMacCOB OpraHW4YeckUX CoeuHEeHUn W
3aKOHOMEPHOCTSX UX XMMUYECKUX NpeBpaLLeHNN.

2. AHanuaupyeT TeopeTU4ecKkMe OCHOBbl COBPEMEHHOW OpraHW4Yeckom XUMuw,
3HaHMS O CBOWCTBAX OPraHWYECcKMX peareHTOB M OCODEHHOCTSIX OpraHU4ecKmnx
peakuuin npu peleHnn npogeccmnoHanbHbiX 3aga4

3. OcyuwecTtBnseT CUHTE3 M OYUCTKY OpraHNYecKknx CcoeauHeHun, onpegenseT
PUNKO-XUMUYECKUX CBOMCTBA W [AaeT METPONIOrMYECKYIO OLEHKY pe3ynbTaToB
XMMUYECKOro aHanmsa B npoecCcnoHanbHOn AesaTenbHOCTH

5.2 Cucrtema n Kputepum oLeHUBaHUsA

LLikana oueHnBaHua

KpuTtepuun oueHnBaHusa chopMnpOBaAHHOCTU KOMNETEHLMI

YcTHoe cobecenoBaHne MucbmeHHasn paboTa

5 (oTnunyHO)

OOyuvarowmiics  nokasbiBaeT  XOpOLUUN
YPOBEHb 3HaHWIA B Mpefenax OCHOBHOMO
y4yebHoro MaTtepuana B obnactu
opraHu4eckom XUMUN, BbIMOMHAET
npeaycMOTPeEHHbIE MPOrpaMMON 3afaHus;

peakuui.
oTBEeYaeT Ha [JOMNOfHUTENbHbIE BOMPOCHI
npenofasarens.
O6yuvatomiica OEeMOHCTpUpyeT
AOCTaTOYHbBIN YypOBEHb 3HaHU B
npegenax OCHOBHOIO y4yebHoro
MpaBunsHoe pelleHve npeanoXeHHoro
mMaTepuana, 6e3 CyLeCTBEHHbIX OLIMBOoK
3adaHMs  C  HeCyLeCTBEeHHbIMM  olmbKamu.
BbIMNONHAET npeaycMoOTpeHHbIe B
4 (xopoLuo) ) HanucaHbl  OCHOBHbIE  MPOMEXYTOYHbIE
nporpamme 3aJaHus; Honyckaet N y
KOHEYHbIA MPOAYKTbl MNPEANOXEHHON CXeMbl
HeCyLLleCTBEHHbIE MOrpPeLIHOCTM B OTBETE eaKLMii
Ha 9K3aMeHe W Mpu BbINONMHEHUN 3aJaHui P '
ycTpaHseT nx 6es nomMoLum
npenoaasaTens.
O6yuvatowmiica rnokasbiBaeT 3HaHuSA

3 (yooBneTBOpUTENBLHO)

OCHOBHOro  y4yebHoro martepuana B
MUHUManNbLHOM 0ObemMe, HeobxoauMom
ans pganbHerwen yyebbl; cnpaensietca c

BbINOMHEHNEM 3aaHuid,
.’ | Heckonbko MPOMEXKYTOUHbIX MPOAYKTOB
NpeayCMOTPEHHbIX nporpamMmod, | (oo
pjonyckasi npu 3ToM GonbLIOe KONMMYECTBO P ’
OLIMBOK. Jonyckaet CYLLECTBEHHbIE

norpeLwHoCcTn B oTBEeTE n npun
BbIMOMHEHUN 3a4aHUN.

2
(HeynoBneTBOPUTENBHO)

OOyuvarowmiics He oTBeYaeT Ha BOMPOCHI
buneta (MMM He  packpbiBaeT  CyTu
BOMPOCOB), HEe  MOXEeT  BbIMOMHUTb
npeanoxeHHble 3a4aHus.

3agaHue He peLleHo.

MpaBunbHoe pelueHue NpeAnoXeHHOro
3apaHna. HanucaHbl BCE NPOMEXYTOUHbIE W
KOHEYHbIA MPOAYKTbl MPEaroXeHHOW Cxembl

HenpanmbHoe pelweHne 3agaHuA. I'Ionyquo




5.3 TunoBble KOHTPOIbHbIE 3a4aHUsA U/UNY UHble MaTepuanbl, UCMONb3yeMble AFisl OLLeHKU pe3yribTaToB
obyyeHus
5.3.1 TunoBble KOHTPONbHbLIE BONPOCHI

Ne n/n dopMynNnpoBKN BONPOCOB

Cewmectp 2

I'Ionyqume npegenbHbIX yrneesogopoaos 13 NpUpoaHOro CbipbA. CTpOGHVIe arkaHoB.

CeolicTBa aLeTUNEeHOBLIX YINeBoAOPOAOB Ha npumepe 1-6yTnHa

CBolicTBa NpedesbHbIX YINeBoAoPOAOB Ha NpuMepe nponaHa

Cnoco6bl NonyyYeHnst apoMaTUYecKknX yrnesodopofos (6eH3on, Tonyon, KCUnonbl v ap.)

Mony4yeHne n cTpoeHne ankeHoB Ha nNpumepe 2-0yTteHa

CeoricTBa umknonapaduHoB (LuKnonponaH, LMKNobyTaH, LMKNONeHTaH, LMKNOrekcaH)

CBolicTBa 3TUNEHOBbLIX YINEBOAOPOAOB Ha Npumepe 2-MeTun-2-6yteHa

MexaHn3M pagukanbHOro XnopupoBaHus M3obytaHa

CTpOGHI/Ie, cnocobbl nony4vyeHna n Xxummn4yeckmne CBOWMCTBa aLeTuneHa

Xnmundyeckme cBomcTBa Tonyona

CTpOGHI/Ie N XMMUYeCKne CBonCTBa nponnHa

MonyyeHne apoMaTMyecknx yrneBogopoaoB (6eH3om, Tonyon, Keumornbl 1 ap.)

CTtpoeHue n xnmnyeckme ceoncTea 1,3-ankagneHoB Ha npumepe 1,3-6ytagueHa

XuUMU4Yeckme cBoicTBa 3TUNOeH3ona

CTpoeHue n xummyeckme ceonctaea 1,3-ankagueHoB Ha npumepe 2-metun-1,3-6ytagmeHa

Cnocobbl nonyyeHns 6eH3ona n ero roMosnoros

CTpoeHme N XMMUYECKNE CBOMCTBA UuKnonponaHa, yuknoneHtTaHa n LuKnorekcaHa

XvmMmnyeckue cBOMCTBa n300yTaHa

3|a(3|3|a|2|3|3|2|3] 00|~ |a]s|w|n|~

CBolicTBa apoMaTU4eCcK1X YrieBoaopoaoB Ha NpuMepe usonponunbeHsona

20 Xnmunyeckme npespatleHmsa 1-0ytmHa

21 Peakuunun anekTpodunbHOro 3aMeLleHns B apoMaTuyeckom psay Ha npumepe Tonyona. MNpeacraButb
MexaHM3M ankunMpoBaHus Tonyona

22 CTpoeHune 1 cBoMCTBa aueTuneHa

23 CeoiicTBa npefernbHbIX YrineBogopoaoB Ha npumepe 2-meTtunbyTtaHa

24 Mony4yeHne n cTpoeHne aTUNEHOBLIX YINEBOAOPOAOB Ha Npumepe 2-6yTeHa

25 CTpoeHue n xmMmmnyeckme CBOMCTBA LMKIONponaHa v LMKrnorekcaHa

26 XnMmn4eckme CBOMCTBA ankeHoB Ha Npumepe nponeHa

27 CTpoeHue, NpocTpaHCTBEHHAs U30MepPUs N XMMUYEeCcKMe cBoncTBa 2-6yTeHa

28 Mony4yeHune n NpakTn4eckoe NpUMEHEeHne aTuneHa

29 CTpoeHue n xummyeckmne ceonctea beHaona

30 Mony4yeHne n xmumMmMyeckne CBONCTBA ankeHoB HanpumMepe 1-6yteHa

31 CT1poeHue n xummyeckne ceonctea 1,3-6ytagneHa

32 lMony4yeHue n NpakTuyeckoe NpUMeHeHne aueTuneHa

33 MonyyeHue npeaeneHbIX YrNeBogOPOAOB M3 NMPUPOAHOTO Chipbs. CTPOEHNE ankaHoB

34 CBoWicTBa aLeTUNeHOBbIX YINEeBOAOPOAOB Ha npumepe 1-6yTuHa

35 CeolicTBa npegernbHbIX YrineBogopoaoB Ha npuMepe nponaHa

36 CBoWicTBa CONpsHKEeHHbIX AUEHOBLIX YINEBOAOPOAOB Ha Npumepe 2-meTun-1,3-6ytagmena

Cemectp 3

37 CnocoGbl Nony4YeHus U CBOWCTBA CIMPTOB Ha NpUMepe 3TUIIOBOro cnupTa.

38 CaoiicTBa kapbOHOBbLIX KUCIOT Ha NpuMepe NPONUOHOBON KUCMOTbI

39 CeoricTBa kapbOHOBbLIX KACNOT Ha NpUMEpPE MacssiHOM KUCMOTbI.

40 | CsolicTBa ranoreHonpoun3BoaHbIX NpeaenbHbIX YrneBodopoLoB Ha Npumepe GpomaTaHa

41 Xnmunyeckme CBOMCTBA anbaernaos Ha npumepe 6eH30MHOro anbaervaa

BaxHenmne ceoricTBa CNMpPTOB Ha nNpumMepe BTOp.-6yTaHOJ'Ia. BoamorkHa nun ansa aToro coeamHeHus

42
cTepeousomepus?

43 CeoiicTBa HenpeaenbHbIX KAPOOHOBLIX KUCMOT HA MpUMEPE aKpUIToBOWM (MPONEHOBOI) KUCTOTHI.

44 Mony4yeHne n xummyeckne cBoncTea oeHona

45 CeolicTBa CNUPTOB Ha NpVYMepe NpPOonMIIoBOro cnupTa.

46 XumMnyeckune cBOMCTBa KapbBOHOBLIX KMCNOT Ha Npumepe MacrnsHom (6yTaHOBON) KUCAOTbI




47 lMpocTpaHCTBEHHAsA U30MEPUS N XMMUYECKME CBOMCTBA 2-XNOopreHTaHa.

48 CBoiicTBa kKapOOHOBbLIX KUCIOT HA NpUMepe NPONMUOHOBOMN KUCMOTbI

49 CeoicTBa anbgernaoB Ha NpMMepe YKCYCHOro anbaervaa.

50 CeowcTtBa cnUMpTOB Ha NpMMepe U3onponnnoBoro cnupTta

51 CeoiicTBa heHonoB Ha npuMmepe o-meTundeHona (o-kpesona).

52 Xnmuyeckne cBonCTBa xnop6eH30na KaK npeacraBuTesid apoMaTu4eCKnUX rarioreHonpon3BoaHbIX

CaoiicTBa ranoreHankaHoB Ha npumepe 1-6pombyTaHa. XapakrepHa fv Ansa 3Toro CoefMHeHns

53
cTepeounsomepusa?

54 CeolicTBa anbaerMaoB Ha npyMepe n3omacrsiHoro ansaernga (MeTunnponaHans)

55 MonyyeHne 1 CBONCTBa apoOMaTUYECKNX KAPOOHOBbLIX KUCIOT Ha NpuMepe GEH30MHON KUCTOTLI.

56 Mony4yeHue n BaxxHeNLIMe XMMNYeckne CBOMCTBa 3TaHTUoNa (3TunMepkanTaHa)

57 CeoiicTtBa anbaermgos Ha npumMmepe yKCyCHOro anbgermnga

58 | OcoBEeHHOCTU XMMUYECKMX CBOWMCTB XMNOPBUHMNA (XNIOp3TeHa), XMOpUCToro annuna u xnopbeHsona

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

60 XnuMmn4yeckme CBOWCTBAa aleToHa

61 Cnocobbl nony4yeHnsa 1 CBONCTBa CNMPTOB Ha NPMMeEpPE M30MNPONUITIOBOro cnupTa.

62 CeolicTBa ranoreHonpoun3BogHbIX NpeaAenbHbIX YrNeBOAOPOAOB Ha npumepe 1-6pomnponaHa

63 CeoricTBa kapbOHOBbLIX KACNOT Ha NpUMepEe MPONMOHOBOW KNCMOTbI.

64 Mony4yeHune n ceorncTBa heHonoB Ha Nnpumepe n-kpesona (n-metTundeHona)

65 Xnmmnyeckme CBOMCTBa KETOHOB Ha NpuMMepe GyTaHoHa.

66 MonyyeHue n cBOMCTBa aTaHTMOMNA.

67 CeolicTBa kapbOHOBbLIX KACINOT Ha NpuMepe MacnsiHov (OyTaHOBOW) KUCHOTbI.

68 MonyyeHune n cBoncTBa BEH30MHOrO anbaernaa.

69 Mony4yeHue n ceorcTBa beHona.

70 MMonyyeHue 1 cBoOWCTBa anbAerMaoB Ha NpMMepe NPONMUOHOBOTO anbaernaa (NnponaHans)

XvMuryeckme CBOMCTBA ranoreHonpou3BoaHbIX Ha npumepe 2-6pombyTtaHa. CTtepeonsomepusi 3Toro
coeanHeHus.

71

72 Cnocobbl nony4YeHns 1 CBONCTBa CNMPTOB Ha NpMMepe BTOP.-6yTnNoBoro cnupTta

73 CeolicTBa apoMaTUYECKMX anbAerMaoB Ha NpuMepe O-TONyMoBOro anbaervaa.

74 CeolicTBa kapbOHOBbLIX KACINOT Ha Npumepe MacrsiHom (6yTaHOBOWM) KUCMOTbI

75 CaoiicTBa CnMpTOB Ha Npumepe M300yTUNoBOro cnupTa

76 Cnocobbl Nofy4YeHUst U CBOMCTBa apoMaTUYECKUX ranoreHoNpou3BoaHbIX Ha NpuMmepe xnopbeHsona

5.3.2 TunoBble TeCcTOBbIE 3a4aHus

He npegycmoTtpeHo
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3aAaHNA (3a4a4u, KeUCbl)

1. MonyunTte GyTaH U3 COEOQUHEHWUA C TEM XK€ YMCIIOM, C MEHbLUMM YMCMOM U C BOMbLUMM YUCIIOM YINEepPOAHbIX
aToMOB. McxoaHble BeLLeCcTBa U NPOaYKTbl peakLUmMm Ha3oBUTE MO BCEM HOMEHKMaTypam.

2. HasoBute ¥ HanuwuTe CTPYKTYpHble OPMymnbl 3TUNEHOBOMO YINEBOAOPOAA, O30HMA, KOTOPOro npw
pacuienneHum Bogon obpasyeT hopmanbgerng CH20 n metunykcycHoli anbgerng CH3CH2CHO.

5.4 MeTopguueckue matepuansbl, onpegensilolme npoueaypbl oueHUBaHUs pe3ynbTaToB 00y4YeHuns
5.4.1 YcnoBusa ponycka obyyvatoLerocsi K NpOMeXXyTO4YHOM aTTecTauum U NopsiAoK NMUKBUAaUUM akageMmyeckomn
3a40/MKEHHOCTH

lMpoBeoeHNe NPOMEXYTOYHOW aTTecTauMu pernamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6MYMNTO
«lMonoxeHne o NpoBegeHUN TEKYLLETO KOHTPOSSI YCNEBAEMOCTU 1 MPOMEXKYTOUYHOM aTTecTaLmm obyyatoLwmnxcs»

5.4.2 ®opma npoBeAeHNUA NPOMEXYTOYHOM aTTecTaLmMu nNo gUCLUNImnHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHmne WHas

5.4.3 Ocob6eHHOCTH NpoBeAEHUA NPOMEXKYTOYHOM aTTecTaumMm no AUCUmnimnHe

Bpems Ha noaroToBky oTBeTa no 6unety 40 MUHYT.
[lonyckom Kk 3Kk3aMeHy SIBNSieTCs TeCT, COCTOSILLUA M3 BONPOCOB MO TemaMm, NPOMAEHHBIM B TEYEHNE ceMecTpa.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIIUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnaBue | M3patenbCcTBO | Moo nsnanus | Ccbinka




6.1.1 OcHoBHas y4yebGHasa nutepaTtypa

KO.I. TpywwuH, M.B.|Manbiv NPaKTUKyM no M-B6 060a30BaHMS U http://nizrp.narod.ru/
LWadgeesa, A.WN. | opraHuyeckonm Xumuu, P metod/kaforgchem/2
KyopssueBa BblgeneHne n o4ncTka Hayku, BLUITS . 2018 018_07_15_02.pdf
cneryntp. - CNe.:
OpraHn4YecKmx BELLEeCTB BLUITO CM6rYMTA
[TekcT] : y4eb. nocobue
TpaBeHb B. . OpraHunyeckas Xumns https://ibooks.ru/rea
(JTabopaTopuss  3HaHWUN) ding.php?
yyebHoe nocobne  ana| Mocksa: JlabopaTopusi 2020 short=1&productid=
BysoB : B3 T. T.l.— 7-e 3HaHWI 372723
n3g., anekTpoH. — (YuebHuk
ANs BbICLUEN LUKOSbI)
TpaBeHb B. ©. OpraHnyeckas Xumus https://ibooks.ru/rea
(JTabopaTopust  3HaHWU) ding.php?
yyebHoe nocobue ana| Mocksa: JlabopaTopus 2020 short=1&productid=
BysoB : B3 T. T. lll. — 7-e 3HaHUN 372725
n3a., anekTpoH. — (Y4yebHuk
ANs BbICLUEN LUKOSbI)
TpaBeHb B. . OpraHunyeckas Xvmns https://ibooks.ru/rea
(JTaGopaTopusi  3HaHWA) ding.php?
yyebHoe nocobne  ana| Mocksa: llabopaTopus 2020 short=1&productid=
BysoB : B3 T. T. Il. — 7-e 3HaHWI 372724
n3g., anekTpoH. — (YuebHuk
ANS BbICLUEN LUKOIbI)
6.1.2 lononHuTenbHasa y4yebHaa nutepartypa
3ecdmpoe H.C. nopg|OpraHmyeckas XUMMSL. https://ibooks.ru/rea
pea. 3apjaum no obuwemy kypcy c| Mockea: llabopaTtopus 2015 ding.php?
peLueHnaMm yyebHoe 3HaHWIA short=1&productid=
nocobve : B2 4. Y. 1l 353366
3ecmpoe H.C. nopg|OpraHmyeckas XUMMSL. https://ibooks.ru/rea
pea. 3apjaum no obuwemy kypcy c| Mockea: llabopaTtopus 2015 ding.php?
peLleHnamm yyebHoe 3HaHUN short=1&productid=
nocobve : B2 4. 4. | 353365
AB. e Bekkn, AB.|Ontnyeckas akTMBHOCTb W| M-Bo o6pasosaHus PO, http://nizrp.narod.ru/
KypauH Xumusa  yrnesogoB  [TekcT]: CMnerTyPIl. — CIeé. : 2011 optichactivn.htm
yyeb. nocobre CnerTypPn
Menblwmko, C. ., |OpraHuyeckas XUMUS. http://www.iprbooksh
AcapgoBa, T. A., | TecTbl Mocksa: Aii Nun Ap 2020 0p.ru/95856.html
YynaxmHa, T. u., Megua
Buropos, A. HO.

6.2 Mepe4veHb npoceccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALMOHHO-CMPABOYHbIX CUCTEM

OneKkTpoHHO-0MbnmnoTeyvHas cuctema IPRbooks [OnekTpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbIi pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnmnoTeyHasa cuctema «AbByke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/
XvMuyeckun HOPMAaLMOHHBIN nopTan [OnekTpoHHbIn pecypc]. URL: http://www.chemnavigator.com

Bubnuorpacdmyeckaa un  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 NMLEH3NOHHOIro 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, HEO6XOAMMOMN ANA OCYLLEeCTBNEHUs 06pa3oBaTeNnbHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue




JNlekynoHHas
ayguTopust

MynbTumeauiitHoe oGopyaoBaHuWe, cneuuanmaMpoBaHHas meberb, gocka

B-339

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

B-322

Mpubopbl Ana onpefeneHvs TemnepaTypbl MNnaBreHWsi, Becbl nabopaTopHble, MAUTKU
aNeKkTpuyeckMe, Mellanku MarHUTHble, Mellankm  MexaHuyeckue, MUKPOKOMMPECCOopHl,
BbITSDKHbIE LIKadbl, BOOOCTPYMHbIE HACOCHI,TEPMOCTAT, BbITSXKHON LiKad, Becbl nabopaTopHsbie,
HarpeBaTernbHble MMMTKM, MOHOMETP, pedpakTomMeTpbl , Becbl nabopaTopHble, nNpubopbl Ang
onpegeneHns Temnepatypbl NNaBfAeHUs , CYLWWIbHbIA WKad), MAUTKA 3NEKTpudeckne, MeLlanku
MarHUTHbIE, Mellarnku MeXaHW4Yeckue, BaKyyMHbI HacoC, BOOOCTPYMHblE HAcCOChl, BbITSXHblE
wkadbl, ncnaputens potopHbin LABOROTA-4000, cnektpodotomeTtp CP-2000.




