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1 BBEJEHUE K PABOYEN MPOrPAMME OUCLMNIUHDI

1.1 Uenb aucumnnuHbl: CchopmmpoBaTtb KOMNeTeHUMM oByyatoLLerocs B 0651actu opraHm4eckon XmumMmun.

1.2 3apauv QUCLUNIUHBI:

» CchopmupoBaTb NPOYHbIE 3HAHUA O BaXKHEWLUMX KOHLIEMUUSIX TEOPETUYECKON OPraHN4eckon XMmMuu, metogax
MOMYYEHUs N XMMUYECKMX NPEBPALLEHUSX OPraHUYECKUX COEANHEHNI Pa3ITUYHbIX KIaCCOB;

+ PaccmoTpeTb HoBeNwMe MeToabl OnpedeneHnst cocTtaBa, CTPOEHMS W pPeaKUMOHHOM CrnocobHOCTM
OpraHM4Yeckux BELECTB;

* 3y4nTb OCHOBHbIE NMYTU NPAKTUYECKOrO MCMOSb30BaHNS OPraHNYeCKNX COEANHEHWN;

» CchopmupoBaTb HaBblki 0BpaLLEeHNs C OpraHUYeCcKMMU BelLlecTBaMKu, B TOM YKUCIe B NpoLeccax UX CUHTe3a,
OYUCTKN M NaeHTUUKaLNN.

1.3 Tpe6oBaHusA k NpeaBapuTeNbHOM NOAroTOBKe 06y4aloLerocs:

MpeasapuTensHas NOAroToBka npeanonaraeT co3gaHne OCHOBbI ANA (POPMUPOBAHMSA KOMMNETEHLNIA, YKa3aHHbIX
B M. 2, NPU U3yYEeHUN OUCLIUNIIVH:

dusnka
O6Lwas n HeopraHMyeckas XMmus

2 KOMMNETEHUMU OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHDI

OlK-1: Cnoco6eH usyyaTb, aHanIM3npoBaTh, UCMOJNIb30BaTb MEXaHU3Mbl XUMUYECKUX PeaKkL Ui, MPOUCXOAALLUUX B
TeXHONIOrMYeCKUX npoLeccax U oKpyxalllemMm Mupe, OCHOBbIBaAsiCb Ha 3HAHUSIX O CTPOEeHUU BellecTBa, Npupoae
XUMUYECKOWN CBA3U U CBOMCTBAX pPas3fiMYHbIX KITAaCCOB XMMUYECKUX 3NIEMEHTOB, COeAMHEHUN, BELLECTB U
MaTepuarnoB

3HaTb: OCHOBbI KnaccuguKkaumMm opraHM4ecknx CoOeauHeHW, CTpoeHne, cnocobbl NONyYeHUs U XMMUYECKME CBOMCTBA
PasnuYHbIX KNaccoB OpraHNYeCcKkMX COEAUHEHUI, OCHOBHbIE MEXAHMU3Mbl NPOTEKAHWSI OPraHUYEeCKUX peakLUni.

YMeTb: MCNonb30BaTbh XMMWYECKME 3aKOHbI, CMpPaBOYHbIE AAHHbIE W KOMWYECTBEHHLIE COOTHOLUEHWUS OpraHU4ecKux
peareHToB B OpraHMYeCcKUX peakumsix Ans pelleHnst npodeccrMoHarnbHbIX 3agad.

BnageTb: 3KCnepuMMeHTanbHbIMM ~ MeTO4aMW  OpPraHUYeckoro CUHTe3a, MeTodaMu  OYUCTKWM,  OrnpeaereHus
PU3NKO-XUMUYECKNX CBONCTB M YCTAHOBIEHNS CTPYKTYPbl OPraHNYeCKNX COEANHEHWN.

OlNK-2: Cnoco6eH ucnonb3oBaTtb MatemMaTuieckue, pusanyeckume, pU3NKo-XxMMmM4eckue, XMumMm4eckme MetToabl
AN pelleHus 3agad npoceccMoHanbHOM AeATeNIbHOCTH

3HaTb: TeOopeTU4Yeckne OCHOBbI COBPEMEHHOW OpraHM4yeckom XUMUKW, CTPOEHME W CBOWCTBA OCHOBHbLIX KIaccoB
OpraHN4Yeckux COeaMHEHN N 3aKOHOMEPHOCTU UX XUMUYECKNX NPEBPALLEHWUN.
YMeTb: WCMOnb3oBaTb 3HAHWE TEOPETMYECKMX OCHOB COBPEMEHHOW OpraHM4Yeckom XMMWUW, 3HaHUSE O CBOWCTBAX
OpraHN4ecKmnx peareHToB 1 0COBEHHOCTAX OPraHUYECKUX peakLumin Npu pelleHnn npodeccrnoHarbHbIX 3agad
BnageTb: HaBblkaMW CUHTE3a W OYUCTKU OPraHUYEeCKUX COeAMHEHWUN, onpeaeneHusi U3NKO-XUMUYECKMX CBOWCTB U
METPOSIOrMYECKOM OLEHKM Pe3yNbTaToB XMMUYECKOrO aHanusa B NpodeccMoHanbHOM AesATENbHOCTH




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHve 1 coaepxaHune pasgenos,
TeM U y4eBHbIX 3aHATWIA

CemecTp
(kypc ans 3A0)

paboTa

KoHTakTHas

Jlek.
(4achbl)

J1ab.
(4achbl)

CP
(4achbl)

MHHOBaLU.

dopmbl
3aHATUN

dopma
TeKyLlero
KOHTpOns

Pazgpen 1. OcoBGeHHOCTU  CTpOEHMUs
opraHuM4eckux coeguHeHuin. lNMpegenbHble
yrnesogopoapl

Tema 1. lNpegMmeT OpraHNYECKON XUMUKN K
Knaccudukaums opraHU4eCcKnx CoOeAMHEHUN
MpeomeT opraHnyeckon xumun. OCHOBHbIE
CblpbEBbIE NCTOYHUKM nony4yeHns
opraHuyeckux coeguHeHun. BaxHenwue
oTpacnM  3KOHOMMWKW,  CBSAA3aHHble  C
nony4yeHmem, nepepaboTkomn "
notpebneHveM OpraHU4ecKMx BeLLECTB.
MeToabl BblAeneHus " OYUCTKU
OpraHn4YeCckUX COeaANHEHNN.
BpyTtTO-chopMmynbi. CTpyKTypHbIE "
cKeneTHble dopMyrnbl OpraHn4eckunx
BELLLECTB, HeobX0AMMOCTb nx
ncrnomnb3oBaHus  Ong npegcTaBneHus
CTPYKTYPHbIX N30MEpOB.
lMpocTpaHCTBEHHbIE MOAENW OpraHUYecKnX
Monekyn (wapocTtepxHeBble u CTioapTa-
Bpurneba).

Knaccudukaums opraHn4yeckux
COeaVHEHUN. ABnexve roMonornu.
®PyHKUMOHanNbHble  rpynnbl.  Knaccel 1
HOMEHKMNaTypa OpraHN4eCcKMX COeaNHEHMI.
JlabopatopHaa pabota Nel. Ouunctka
OpraHM4ecKkoro BeELLEeCTBa MeTo40oM
KpucTannusaumm

8,5

ra

as.n




Tema 2. OcoBeHHOCTM CTPOEHNSA OpraHUYeCcKnx
coeiMHeHuNn

MoHATUA 0 XMMMUYECKOWN peakuumn 1 XMMNU4eCKon
ceasn. [Mpupoga un cnocobbl oGpasoBaHus
CBs3e B OpraHn4ecknx coeguHeHusix. [ee
cucTemMbl npeactaBneHMn o6 obpasoBaHum
XUMUYECKMX CBSI3ei. Teopusi BaneHTHbIX nap
(I.Jibtonc-B.Koccenb). KoBaneHTHast n MOHHas
CBA3b C TOYKM 3pEHMS 3TOW  Teopum.
KBaHTOBOXMMUYECKUNE npeactaBneHus 0
npupoae XUMMUMYECKUX CBA3eN. ATOMHblE U
MonekynspHole  opbutanun. [mMbpuamsaums
aToMHbIX opbutanen atoma yrnepoga. Curma-
U nu- cBA3U. XapaKTepuUCTUKU KOBanNeHTHOMN
CBSA3W: ANMHA, HanpaBreHHOCTb, MOMSAPHOCTb,
nonspuM3yemMocTb, 3Heprus.

OCHOBHbIE TWMbI paspbiBa XUMUYECKOW CBS3U.
Fomonutnyeckun  (pagukanbHbI) — paspbiB
ceasn. OnpegeneHve paguvkana, YcnoBus
NpoTEKaHNs pagvKkanbHbIX peakuun.
eTeponuTUyecknin  (MOHHBIN) paspbiB CBA3W.
[MoHATME KaTMoOHa WM aHWoHa, YCroBuUSA
NPOTEKaHNS1 MOHHbIX peaku .

Knaccuduvkaums opraHuM4ecknx peakuum no

xapakrtepy npeBpaLleHns: peakumu
3aMeLLeHnsi, MPUCOEONHEHUs, OTLLENNEeHus,
n3omepusaymm.

JlabopatopHas paboTa Ne2. Ouuctka
OpraHM4eckoro BellecTBa MeETOAOM MNPOCTOW
NeperoHku

Tema 3. Obwas xapakTepuctmka U CTpoeHue
ankaHoB

Obwaa dopmyna. [omonorudeckun psag
ankaHoB HOpMarnbHOro cTpoeHus. CTpyKTypHas
n3omepus. MepBUYHbBIN, BTOPUYHBIN,
TPETUYHBIN N YeTBEPTUYHBLIN aToMbl yriepoaa.
HomeHknaTypa npefenbHbIX yrneBo4opoaoB.
MonyyeHne ankaHoB W3 MNPUPOLHOrO CbIPbS:
nepepaboTka NpMpPOOHOro rasa, neperoHka u
KPEKMHI HedpTu.

BaxHewnLume pusmyeckne n ToKkCUKonornyeckme
CBOWICTBa NnpefenbHbIX yrneBoopoaos.
Xapaktepuctuka cBfideM B MoOrekynax
npegenbHbIX YrNeBogopoaos (ANUHa, aHeprus,
TeTpasgpuyeckas HanpaBNeHHOCTb).
JlabopaTopHasi paboTta Ne3.0Ounctka
OpraHn4ecKoro BeLecTsa MeTooM BO3rOHKM

8,5

8,3




Tema 4. Xumun4yeckune cBomcTBa ankaHoB

Peakuumn pagvkanbHoro 3ameLleHus:
ranoreHMpoBaHue, HUTPOBaHwUe,
cynbgoxrnop1poBaHue. PasnnyHas

peakumMoHHasi  CNocobHOCTb  MEPBUYHOIO,
BTOPWYHOIO U TPETUYHOIO YriepoaHbIX aTOMOB
B 9Tux peakumsx. LlenHon pagukanbHbIN
MexaHuU3M rarnoreHnpoBaHus arkaHoB.
OTHocuTENbHasa  YCTOMYMBOCTb — pPafuvKanoB.
WHuunmnpoBaHue M UHrMOMpoBaHWe peakuui.
MpeBpalleHma yrneBogopoaoB MNpPU BbICOKUX
TemnepaTtypax (kpekuHr). [ervapupoBaHue
arnkaHoB. Wcnonb3oBaHue TePMUYECKNX
npespaLLeHuii yrneBogopoaoB npu
nepepaboTke HeMPTM U UX IKOHOMUYECKOE
3Ha4eHwue. Okucnexve npeaenbHbIX
yrrneBso4opoaoB.

VMcnonb3oBaHne npedenbHbIX YrneBogopoaoB
B OpraHM4eckoMm CuHTe3e. YrneBoaopoAbl Kak
MOTOpHOe TonnmBo. OCHOBHbIE HanpaBneHus
CHWKEHUSI TOKCMYHOCTU BbIXJTOMHbLIX ra3oB
OBuraTenen BHyTPEHHEro CropaHus.
JlabopatopHaa paboTta Ne4.BeigeneHve w
O4YMCTKa OPraHWM4eckoro BeLecTBa MeTOOOM
3KCTpaKL MK

8,7

Pasgen 2. HenpegenbHble yrneBogopoas!

[3,11,Ko




Tema 5. AnkeHbl (3TUNEHOBbIE YrNeBoAopoab!)
Fomonornyeckun pag 3TUNEHOBbIX
yrnesogopogoB. Obwasa dopmyna. Vsomepus
3TUMEHOBUX YINEBOOOPOAOB: CTPYKTYpHas U
reometpunyeckasa (E- n Z-). HomeHknaTypa.
[MpombIWeHHbIE mMeToabl nony4eHns
3TUIMEHOBbIX yrneBogopoaoB -
OernapupoBaHne W KPEKUHr  npeaenbHbIX
yrnesogoponoB.  [lonydyeHne  STUNEHOBbIX
yrneBOAOPOAOB  AernaporanoreHMpoBaHneMm
MOHOranoreHonpou3BoOAHbIX, Aervaparaumen
cnupToB (NpaBuno 3avileBa).

dusnyeckme M TOKCUKONOrM4Yeckne CBOWCTBA
oneguHoOB.

CTpoeHve ankeHoB. XapakTep CBSA3en B
aTuneHe, sp2-rmbpugusaums, nu-cease. OnuHa,
BarneHTHbIE YIibl, SHEPIUS U MONSAPU3yeEMOCTb
JBOWNHOW CBA3MN.

XvMnyeckne  CBOWMCTBA. KaTtanutnueckoe
rmagpupoBaHune. Peakumm 3nekTpoduUnbHOro

nNpucoeanHeHNst " nx MEeXaHU3Mm.
MpucoeanHenune ranioreHos,
ranoreHoBoAopOAOB, XJIOPHOBATUCTOMN

Kncnotel, BoAabl  (rmgpatauus).  [pasuno
MapkoBHukoBa. PagukaneHoe npucoegnHeHme
OpomucToro Bogopoaa, NEpPeKUCHbIn 3deEKT
Kapawa. OkucneHne oneduHOB OO OKUCER,
rMIMKONEN; OKWUCIEHME C pPa3pbiBOM OBONHON
yrnepoa-yrnepogHon cesan. O3oHNpoBaHue.

Monumepmsauua  oneduHoB.  MoHOMEPHI,
onuromepsbl, nonumepsbl. PagukaneHbn  1©

WOHHBbIN MeXaHU3MblI nonumepunsaumnm
3HayeHne NoNMMeEpPHbIX MaTeprarnos.
3TuneH, NPONUIEH, OyTWneHbI. Nx

NMPOMbILLMEHHbIE  UCTOYHUKM U OCHOBHblE
HanpaBneHnss Uucnosb3oBaHus. [lonuaTuneH,
nonunponuneH. WsrotoBneHve wusgenuii K13
nonuatuneHa kak npumep 6e30TxoaHON
TEXHOMOMMMU.

JTabopatopHas paboTta Ne5.0Ouuctka
OpraHMYecKoro BelecTBa MeTO4OM MEePEroHKM
C BOASHbIM NapoMm




Tema 6. 1,3-AnkagueHbl  (CONpsXeHHble
OneHoBbIe yrneBoaopoabl)

Yrnesogopoadbl C CONPSXXEHHbIMWU [ABONHLIMMU
cBA3AMU:  AuBMHMA U u3onpeH. Cnocobbl
nonyyeHvs guBmHuNa u3 OyTaH-6yTeHoBOW
dbpakuMm KpEeKUHr-ras3oB, U3onpeHa U3 neHTaH
-NMeHTeHoBOM  (ppakummn, a Takke U3
n3obyTtuneHa n dopmanbgernga. dmsunyeckue
N TOKCMKonormdeckme cBonctBa. CTpoeHue
OVEHOB C CONPSXXEHHBbIMW ABONHBIMU CBA3SIMMU.
Xapaktepuctnka csasen B 1,3-6ytaguveHe.
MoHATHE 0 conpsPKEHUN. DHEPrusi CONPSKEHUS.
Cnocobbl M306pakeHnss CTPOeHUs OMEHOB C
COMNpPsKEHHBIMU ABOMHBIMU CBA3SIMU.
XvmMmnueckue CBOMNCTBA " MexaHU3Mbl
npeBpalleHnii OMEHOBbLIX YrneBogopoaoB C
COMPSPKEHHBIMU ABOVHBIMU CBA3AMU. Peakuun

npucoeaguHeHns BOZOPOAA, rarfioreHos,
ranioreHoBo4opoO40B (1,2- " 1.4-
npucoeguHeHmne). MexaHuam
3aNeKkTpPodUNBHOro nprucoenHeHus
(conpsiKeHHbIN kapbeHuneBbI NOH).

Monumepwusaumsa 1 cononMMmepusaums QUEHOB.
HaTypanbHbli N CUHTETUYECKUA  KayYyKu.
MonyyeHve wsgenun 13 pesuHbl. [Npobnema
yTunusaumm oTpaboTaHHbIX PE3NHOBbIX
nsgenuvn.

JlabopaTopHasi pabota Ne6. [lonyyeHne w
CBOWCTBA NpeaeribHbIX YrneBo4opoaoB

Tema 7. AnKuHbI (aueTnneHoBble
yrnesogopoapl)
Obwass dopmyna. [omonorudeckui  psg,

nsomepus, HOMeHkKnaTypa. Mony4yeHnne
auetuneHa wu3 MeTaHa, kapbuaa kanbuus.
Mony4yeHune roMosioros aueTtuneHa
AernaporanoreHnpoBaHNeM
avranoreHankaHos, ankunMpoBaHnem
aueTuneHa.

dusnyeckme N TOKCUKOMOrMycekne CBOWCTBA
aueTuneHoBbIX YrneBoaopOaOos.

CTpoeHune aueTuneHoBbIX YrneBOoAOpPOAOB. Sp
-Mmbpunansauyus. KBaHTOBOMexaHuyeckas
TpakToBKa TPOMHOW CBA3W. XapaKkTepucTuka
TPOVHOW YrnepoAa-yrnepogHon cBA3M (anvHa,
aHeprus, NONAPHOCTb M NOMASPU3YEMOCTb).

Xummnyeckmne CBOWCTBA. Peakuun
npucoeauHeHnst BOAOpOAa, ranoreHos,
raroreHoBogopoaoB, BOAblI, KapOOHOBbIX
KACNOT,  CUMHUITbHOW  KUCNOTbl,  CMUPTOB.
MexaHu3mbl rnaBHENLLMX peakuun
ANeKTPOUNbLHOro " HyKNeoMunneHOro
npUcoeanHeHus. Peakuuun 3amelLeHus
TEPMUHaNbHOIo aTtoma Bogopoaa:
obpasoBaHue aueTuneHuaos,

MarHUMopraHU4YeCcknx coeauHeHun.

Ponb aueTuneHa Kak BaXXHEWLIEro Cblpbs
NMPOMbILLIIEHHOIO OpPraHN4YecKkoro CUHTe3a.
JlabopaTtopHasi pabota Ne7.llonydyeHne n
CBOWCTBA 3TUNEHOBLIX YrneBoAopoaoB.
JlabopaTtopHasi pabota Ne8. T[lonyyeHne w
CBOWCTBa aLeTUNEHOBbIX YrNeBoA0pPOa0B.

8,2

ra

8,8




Paspgen 3. Kapbouuknunyeckue yrnesoaopoabl

Tema 8. UnknonapaduHbl (HadTeHbI)
CTpykTypHass u3omepusi  LumknonapaduHOB.
HedTb kak MCTOYHUK Nony4yeHnss HadTEHOB.
CtpoeHne  Tpex-, 4eTblpex-, nNATU- U
LIECTUYIIEHHBIX LIMKIOB.

Xnummyeckme  cBOWCTBa  LuMKnonapaduHOB.
OTHocuTENbHas  MPOYHOCTb  LMKIOB B
3aBMCUMMOCTU OT uxX pasmepa. mapuposaHue,
OencTBMe ranoreHoB U MuHeparbHHX KUCIIOT,
OoKUCneHue, nsomepmsaums LmknonapagmHoB.

ra

Tema 9. ApomaTtmnyeckme yrrnesogopoabl
HomeHknatypa 1 u3omepusa. [lonydeHue
OeH3ona W ero romMosioroB: apomaTusauus
HedTn (pndbopMuHr), BblaeneHne n3
KaMEHHOYronbHON CMOJbl, KOKCOBOrO rasa,
HedTH, AnkunupoBaHue beHsona.

dusnyeckme M TOKCUKONOrM4YecKkne CBOWCTBA
GeH3ona n ero roMonoros.

Mpu4mHbI BblAeneHus apomMaTU4eCcKmx
coeavHeHun B ocobbii pag. [lMoHsTue 06
apomartumyeckom xapaktepe. Popmyna Kekyne.
CoBpeMeHHble 3NEKTPOHHbIE "
KBAaHTOBOMEXaHU4YeCKue nNpeacTaBrieHnst o
cTpoeHun 6GeH3ona. JHeprus  conpsiKeHus
OeH3ona W MeTodbl ee  onpefeneHus.
Ob6bsicHeHne ocobbix cBowcTB  BeH3ona,
KpUTEPMM  apOMaTU4HOCTU  OpPraHMYecKnx
COEOUHEHWNA. Mpasuno O.Xtokkens.
HebeH3omaHble kapbo- n retepoumknmyeckue
apoMaTuMyecKkne CUCTEMbI: LUKIOMPONEeHUNni
-KaTUOH, LMKINOMNEHTaANEHUITUN-KaTMOH,
eppoLeH, TPONUIMMA-KaTUOH, MpOCTenlne
reTepoLMKIbI.

Xumunyeckmne CBOMCTBA. Peakuun
npMcoeauHeHUs BOOOPOAa, ranoreHoB, 030Ha.
Okucnexve 6eH3ona un ero romosoros. Peakums
3aNekTpodUNBHOro 3ameLleHus:
rarnoreHnpoBaHue, HUTpPOBaHUe,
cynbupoBaHue, ankunupoBaHue n
auunmpoBaHue no ®pugento-Kpadrey.
MexaHnam 9TUX peakuun, curmMa- u nu-
KOMIMSEKCHI..

MpaBuna 3ameweHnsa B pagy ©OeHsona.
3amectuterm | un 1l poga. WHAYKLMOHHbIE
adhdeKTbl n adhpeKTbl ConpsXeHus.
Cratnyeckne W AMHAMUYECKUE  BIUSHMS.
BnusHue  npupogbl  3amecTuTenen Ha
YCTOMYMBOCTL []-KOMMIIEKCOB.

JlabopatopHas pabota Ne9. T[lonyyeHne wu
CBOWICTBa apOMaTUYECKUX YrNEeBOSOPOAOB

O3,K

WUtoro B cemectpe (Ha kypce anga 3A0)

34

34

76

KoHcynbTaumm 1 npoMexyToyHas attectaumst
(Ok3ameH)

33,5

Paspen 4,
yrneBso4opoaos

raJ'IOFGHOI'IpOVI3BOLI,H ble

n,a3




Tema 10. ManoreHonpon3BoaHble NpeaeribHbIX
yrneBo4opoaoB

MoHoranoreHonponsBogHble npeaenbHbIX
yrneBo4OpOaOB, HOMeHknaTtypa. [lepBuuHble,
BTOPWYHbIE, TPETUYHbIB rarnoreHarsnkaHsoil.
CtpykTypHas usomepusi. Ctepeonsomepusi (Ha
npumepe 2-xnopbyTtaHa). AHTMNOAbI
(sHaHTHOMEpLI), pauemat. [1pOeKUMOHHbIE
dopmynbl Puwiepa. OTHeceHne naomepos K D-,
L- n R-, S-KoH(urypaumm. BpalieHue
NNOCKOCTN MNONSAPU3OBAHHOIO CBeTa, MeToAbl
pasgeneHns 3HaHTMOMEPOB.

MonyyeHne ranoreHankaHoB M3 npeAenbHbIX
yrneBo4oOpOaOB, ONedUHOB U CNUPTOB.
dusnyeckme M TOKCUKONOrM4yeckne CBOWCTBA
rafnoreHankaHoB, UX 3aBUCMMOCTb OT NpUpoabl
rafnoreHa v yrneBogopoaHOro pagvkana.
Xapaktepuctvka CBS3eM  yrnepopf-ranoreH:
OnvHa, 3Heprus, NONSIPHOCTb,
nonspudyemoctb.  MHAYKUMOHHBLIA  3dhdekT
aToma ranoreHa.

Xvmnyeckne cBorctBa. MexaHnsam peakuui
HykneodunbHoro 3amewieHms (SN1 un SN2).
Peakuuns ranoreHankaHoB ¢ BOAOW, aMMMUaKoOM,
ankoronATamu, COMNSIMA CUHUIBbHOW KWUCIOTbI,
conamMu  KapboHOBbIX  KUCIOT.  dakTopbl,
BNMgOLLME Ha xoq HYKNeoMnneHOoro
3ameLleHuns (cTpoenne ranoreHankaHa,
xapakrep yxogsien rpynnel, cuna
HyKneogunbHOro peareHTa, npupoga
pacTBopuTens). Crepeoxnmus peakuumn
HyKneogunbHOro 3ameLleHuns, peakunu
ONTUYECKM aKTUBHbIX coeanHEeHnN,
npoTekawLLme ¢ COXpaHeHNeM KoHdUrypawmu,
c obpaLieHvem KOHdpurypauuu,
pauemMunsauuen. MNoHaTre o]
cTepeocneunuyeckux n CTepeocenekTUBHbIX
peakumsx.

Peakunn oTLWENSIeHUS. beta-
ANUMUHMPOBaHWNE. B3auMooTHOLLIEHNE NOHATUI
"HykneopuneHOCTL" 1 "0CHOBHOCTL". [1paBuno
3ariueBa, ero ob6bscHeHue. [loHATME O
pervocenekTuBHbIX peakumsix. KoHKypeHuusi
peakuui SNMMUHUPOBAHUSA N HYKNEOMUNBHOTO
3ameLleHus. PakTopbl, BMUAOLLME HA CKOPOCTb
OTWENNEeHNss W COOTHOLUEHME NPOOYKTOB
oTwienneHnss ©  3aMmelleHus  (CTpyKTypa

rarioreHankaHa, OCHOBHOCTb peareHTa,
TemnepaTypa, NoNsPHOCTb pacTBOPUTENS).
JlabopaTopHasi paboTta Ne10.CuHTes

nsonponunépomuaa




Tema 1. "anoreHonpon3BogHbIE
HenpegenbHbIX YrNeBogopoaoB

[MpuyvHa WHEPTHOCTU BMHUNTANoOreHnJoB B
peakumsix  HyKNeoUNbHOTO  3aMeLLEHUS.
Mpu4mHbI NOBbILLEHHOMN peakuMoHHOM
CNocobHOCTM annunranoreHWgoB B peakumsix
HykneoduneHoro 3amelleHusi. MesomepHbil
annunbHbIN KATUOH.

4,2

ra

Tema 12. Apomatumyeckume
rarnoreHonpoun3BoAHbIe YrNeBogOpPOaOB
lMpuymMHa WHEpTHOCTU apunranoreHngos B
peakumsix HyKneogunbHoOro 3amelleHus. [sa
TMna peakuui apomMaTU4ecKmx
ranoreHonpou3BOAHbLIX: C y4aCcTUeM Komnbla U
CBSA3U yrnepoa-ranorex.

3,8

ra

Pasgen 5. Kucnopoacogepxalume
Npon3BOAHbIE YrNEeBOAOPOAOB

N,Ko,O3




Tema 13. CnupTbl

"omonornyeckni psa npeaenbHbIX
ogHoaTtoMHbIX cnupTtoB. O6wasa dopmyna.
M3omepus. MNoHATNE O NEPBUYHBIX, BTOPUYHBIX
W TPeTUYHbIX cnnpTax. HomeHknaTypa cnupToB.
Cnocobbl nonyyeHuss CAMPTOB: TMAPOMM3OM
ranoreHankaHoB, ruapartaumen HenpeaenbHbIX
coeavHeHun, BOCCTaHOBMEHMEM
KapOOHWIbHBIX COEOUHEHUIA.

®dusnyeckme M TOKCUKONOIMYECcKMe CBOWCTBA.
BogopogHas cBaA3b. Ee BnuaHme  Ha
TemnepaTypbl KUMEHUst CMNPTOB.
Xapaktepuctnka cBazen C-O wm O-H B
MOJeKynax CnmpToB.

XvmMmnueckue CBOMCTBA MexaHu3m
BaXKHeNLINX npeBpaLLeHn CMMpPTOB.
KucnoTHble CBOMCTBA: peakLmm CO LWeNoYHbIMU
meTannamu. OCHOBHble  CBOWCTBa: COMMK
OKCOHUSA. Peakumm ¢ ranoreHoBogopoOaHbIMMU
Kncnotamu, ranoreHugamu doccopa,
TUOHWUNXNopugom. [erngpatauuss CnvpTOB:
nonyyYyeHve arnkeHoB (BHYTPMMONEKynspHas
aervgparaumsi) n NpPOCTbIX acmpoB
(MexxmonekynsipHas aermgparauus).
MonyyeHune CIOXHbIX achupos npu
B3aUMOAENCTBUN  C  OpraHu4YecKumm n
MUHepanbHbIMW KucnoTamu (atepudpmkaums).
OkucneHve n germgpupoBaHme CnupToB.
MeTunoBbI, 3TUMOBLIN W BbICLLIME CAMPTHI.
Cnocobbl  MX TEeXHUYECKOro MonyyYyeHus W

"
n

NpUMeHeHMe.
[ByxaTOMHble  cnupTbl,  WAWM  TTIMKONW.
MonyyeHwne rMaponmn3om
AMranoreHonpou3BoAHbIX U ruapartaumei
3MOKCUCOEANHEHWIA.

dusnyeckme U TOKCUKOMOrMyeckne cBONCTBA.
Ocob6eHHOCTU XUMWYECKUX CBOWCTB IUKOMNEN:

obpasoBaHue BHYTPUKOMNNITEKCHbIX
COoeIMHEHUW C MeTannamm nepemeHHou
BarneHTHOCTH, BHYTPUMONeEKynsapHas n

MeXMONeKynapHas gervapartaums.
OTUNEHINNKONb, Er0 TEXHNYECKOE NOMyYeHne n
npumeHeHue. MmuuepwuH. MNonyyeHre n3 Xnpos,
nponuneHa, auetuneHa. dusmyeckme cBOMCTBA
rnvuepuHa. XumMmunyeckme cBoWCTBa:
obpa3oBaHMe rmuuepaToB, CIOXHbIX 3¢UNPOB,
permapartaums,  okucrneHve.  lpuMmeHeHue
rmyuepuHa B NPOMbILLIIEHHOCTH.
JlabopaTopHasi paboTta Ne11.CuHTes
YKCYCHOW30amMunoBoro acpupa

54




Tema 14. OgHO- 1 MHOrOaTOMHble (heHOnMbI

M3omepusa 1 HOMeHknatypa  ¢peHOmoB.
MonyyeHne  eHonoB  BblaerneHunem 13
KaMeHHOYrofnbHON CMOfbl, M3 Cynb(OKUCIIOT,
ranoreHonpoM3BOAHbIX, apomaTU4ecKmnx
aMMHOB 1 OKUCIIEHEeM romornoroBs 6eH3ona.

Xummyeckue csoncTtea. Peakumm deHonbHOro
rmgpokcuna: obpasoBaHue doeHoNAToB
(KMCnoTHbIE CBOWCTBA), arnkunMpoBaHue,
auunupoaHue. OTnu4ne CBOWCTB (PEHOMOB U

CMMpPTOB. OcobeHHOoCTH peakuui
ANeKTpOUNBHOIO 3amelleHns y ¢eHonos:
rarnoreHnpoBaHue, HUTpPOBaHwMe,
cynbumpoBaHue.

deHon, ero nonyyeHne U NpUMEHEHME.
deHonodopmanbaerngHsie cmonsl. Kpesonsbl.

4,6

ra




Tema 15. Anbaernabl N KETOHBI

CTpoeHne, un3omMepuss M HOMEHKNaTypa
anbaernaos " KETOHOB. MonyyeHune
anbaerngoB U KETOHOB  OKUCIIEHWEM U
JernapupoBaHMeM  CNUPTOB,  FMAPOSIM3OM

AnranoreHonpon3BOAHbIX, rmopaTtaumen
auetuneHa ero romonoroB. OKCOCUHTES.
Cneundudeckne MeToAbl nony4eHus

apoMaTu4eckux anbAermgoB U KETOHOB:
peakumm  dopmunupoBaHua  (FatTepmaHa-
Koxa) n aunnunpoanus (Ppugensa-padrca).
dusnyeckme n TOKCUKOIOrMYecKMe CBOMNCTBA.
CTpoeHne u xapakrepuctuka KapOOHUITbHON
rpynnel. OTnnune cesasm C=0 ot cesAsm C=C.
Xumuyeckue CBOWCTBA. MpucoeanHeHmne
Bogopoda. Peakuum ¢ HykneogunbHbIMK
peareHTaMu uU X MexaHu3M: B3auMoeNCTBUE
C CUHWUIMBHOWN KACNOTOW, MarHUopraHn4eCckumMm

COeUHEeHNAMU (peakTuBbl puHbApPA),
oucynbumTom HaTpus, aMMuMaKkom,
rMAPOKCUNAMUHOM, rMapasnuHoM,

deHunrmapasnHom. B3aunmopencteue co
cnvpTamum — obpasoBaHuMe nonyaueTtanen wu
aueTanen. lNonumepusaums anbaernaos.
TayTtomepusi  KapOOHWUNBbHBLIX ~ COEOUHEHUN.
MogBwxHOCTL aTOMOB  BOAOpoOAda npu
anba—yrnepogHomM aTtome  KapOOHUIbHbIX
coeguHeHun. AnbOonbHas W KPOTOHOBas
KOHOEeHcauus.

OkucneHve anbOoerngoB U KETOHOB. Peakuus
cepebpsiHOrO  3epkana —  KadeCTBeHHasd
peakuusi Ha anbaervasbi.

MypaBbuHbI  anbaernp  (popmanbaerng).

MonyyeHune B TEXHUKE. Monumepsl
dopmanbaernga. YkcycHeln anbgerng. Ero
nonyyeHve " NpUMeHeHMe. AULETOH,
TexXHu4eckune MeToabl nony4yeHus "
NpUMeEHeHNeE.

OcobeHHOCTM apoMaTUYEeCKMX anbOerngos u
keToHoB. Peakuun c yyactnem rpynnel C=0 un
BGEeH30MbHOro KonbLua (anekTpodunbHoe
3ameLleHne B M-MosoXeHne).

JlabopatopHaa  paGota  Ne12.MNMony4yeHue
2,4,6-TPUHNTPOGEHNATNOPA30OHOB anbaerMaoB
N KETOHOB

Tema 16. NpocTbie adupbl

HomeHknaTypa u nonyyYyeHWe AvankuroBbiX
adupoB M3 CNMpTOB  (MEXMONeKynspHas
perngpatauusi), ranoreHankaHoB  (peakuus

BunbsimcoHa). Xunmudeckme CBOWCTBA.
OcHoBHocTb.  O6pa3oBaHMe  OKCOHMEBbIX
CcoeMHEeHW; paclienneHve  KucrnoTtamu,

MeTanM4eckMuM HaTpMem, aBTOOKUCTIEHNE.
MMonyyeHve anknnapunoBbIX W OUapUOBbIX
achupos n3 deHokcmaos "
ranoreHonpoun3BOAHbIX.

Livknuyeckne npoctble 3agupbl. OKCupaHbi:
nonyyeHve, peakuMm C BOAOW, CAMPTaMmu,
ranoreHoBogopoAdamum, aMMM1aKoM.
OnokcuaHble cMonbl. TeTparngpodypaH.

12

3,3

3,7




Tema 17. KapboHoBble KUCROTbI U UX
Npov3BOaHbIE

HomeHknaTtypa n nsomepus. omonornyeckmn
psa npedenbHbIX OAHOOCHOBHBIX KUCIOT. WX
nony4YyeHne OKUCINIEHMEM NEPBUYHBIX CMIMPTOB U
anbAerngos, M3 ranoreHonpomn3BOAHbIX Yepes
HATPUNBI W 4Yepe3 MeTannoopraHu4eckue
COEOUHEHUS, OMBINIEHNEM CIOXHbIX 3UPOB.
[MpombIWEeHHbIE mMeToabl nony4eHns
KapbOHOBbIX Kucnot OKMUCINEHVEM
napaduHOBbIX YrNeBOAOPOAOB, OKCOCUHTE30M.
dusnyeckme M TOKCUKONOrM4yeckne CBOWCTBA

OZHOOCHOBHbIX K1CIOT. CtpoeHnue
KapBoKCcMnbHOW rpynmnbl U kKapbokcunaT- NOHOB.
XvmMmnueckue CBOWCTBA. KoHcTaHTbI
KMCINOTHOCTW. O6pasoBaHue conewn,

aHrMgpuaoB, ranoreHaHrMapvaos,  amMuios,
HATPWUMNOB,  CMNOXHbIX  3cupoB. W3ydeHue
MexaHu3Ma peakuuin C MOMOLUbID MeYeHbIX
aTOMOB. MmaBHenwne 0COBEHHOCTK
NPOU3BOAHbIX KACNOT N UX NPUMEHEHME.
MypaBbmHass 1 ykcycHad  kucrnotbl.  Ux
TEXHMYECKOE MONyYeHWEe U  MPUMEHEHMeE.
BbIBLUME XNPHBIE KNCIOTHI.

Mbina. [loBepXHOCTHO-aKTVBHbIE BeLlecTBa
(MAB). MNMpobnema 6uopasnaraemoctu NMAB.
HenpepenbHble  OOHOOCHOBHbIE  KUCMOThI.
AkpunoBasa ”n MeTakpunoBas KUCHMOTbI, WX
apupbl M HUTPUNBL. TexHuyeckne meToabl
nonyy4eHuss U  nNpuMeHeHne. Xumudeckue
CcBOMCTBA. Monumepwusauns n
cononumepusauus. KpotoHoBas 1 onevHoBas
KMCNOTbI.

Kvpbl 1 macna, ux CTpoeHWe W CcocTas.
BobicbixatoLume mMacna. Monatne o]
rmgporeHm3sauum xupos. [NoHATE 0 BocKax.
[1ByXOCHOBHbIE HacblILLEHHblE KUCIOTBbI.
OcobeHHOCTM  (PU3NYECKMX U XUMUYECKUX
csoncTB. LLlaBenesas, manoHoBasi, sHTapHas 1
agunuMHoOBas KUCNOTbI. TexHu4eckne crnocobbl
MX NONy4YeHnsi, CBOMCTBA N NPUMEHEHME.
ApomMaTuyeckne kapOoHoBble KMCMOTbI. WX
nonyyeHue  OKUCINEeHWeM  apoMaTUyecKux
yrneBo4opOaOB. dusumyeckne CBOWCTBA.
Xnumuyeckue CBOWCTBA: peakuuuM C ydactuem
kapboKCMIbHOM rpynibl 1 6E€H30NBHOMO KOMbLA.
BeHsoliHas Kucnora. Mepekucy 7
rmgponepekucb ©eHsouna. dTanesas,
TepedTaneBas KACNOTbl, (hTanesbIn aHrapua.
CuvHTeTnyeckoe BOJTOKHO naBcaH.
Canuuunosas kucnota. CanuuunoBOKUCbIN
HaTpui, acnupuH, canon. Nannosas kucnoTa.
TaHHUWHbIL. ybutenn.

JTabopatopHas paboTta Ne13.CuHTes
GEH30MHOW KMCIOThI

Pasgen 6. CtpoeHme u cBOWCTBA Cepo- MU
a30TCOAEPXKALLMX OpraHNYeCcKUX CoeanHEHUN

10

0,5

03,11




Tema 18. Tronbl 1 TMO3hMpHI
TuocnupTel, nnNn MepkanTtaHbl. [lonyyeHne wu
dmanyeckme cBoncTea. XMMMYeCckme CBONCTBA.

KucnoTHble CBOWCTBaA (obpasoBaHue
TvonaTtoB). OkucneHve Ao AncynbduaoB wu
CyNb(OKNCIIOT.

Tuoacpmpbl, wunn  cynbcugpl. [lNonyyeHne
ankunupoBaHMeM CcynbUOOB U TUONATOB.
dunsunyeckmne ceorctea. XMmMmyeckne CBOMCTBA:
obpasoBaHue cynbgOKCMAOB U CYrbGIOHOB.

Tema 19. CynbdoKNCnoTbl

MonyyeHve:  cynbOOKUCIIEHNE  anKaHoB,
cynbdupoBaHmne apoMaTUYeCKnx
yrnesogopogoB. CsowctBa:  obpasoBaHue
conew, aMMaoB U CIOXHbIX 3hMPOB.
JlabopatopHas paboTta Ne14. CwuHTes
CynbdaHUNoBON KNCMOTHI.

0,5

Tema 20. HutpocoeanHeHnsa

HomeHknatypa, knaccudukaumss n mMaomepus
MOHOHUTpOAankaHoB. [Nony4YeHne HUTpoOBaHMEM
ankaHoB, U3 ranoreHasnkaHoB (HykrneogunbHoe
3ameLleHue).

CrtpoeHue HUTPOrpynnbl. dusnueckne
cBoncTBa. [AUNonbHbIN MOMEHT.

XumMmmnyeckne  cBonctBa. BoccTtaHoBneHue.
Taytomepus. AKTUBHOCTb BOOOPOOHbIX aTOMOB
npyu Q-yrnepogHoOM artoMe, KOHOEeHcauus C
anbaerngamun. Peakumsa c a3oTUCTOM KUCITOTON.
M3omepus, knaccudumkauma M HOMeHknaTypa
apoMaTn4ecKmnx HUTPOCOEOMNHEHWIA.
Mony4yeHue HUTpPOBaHNEM ©eH30MnbHOro
Konbla. HwuTpylowme  areHTbl, YCNoBus
NpoBeOEHUS peakumm 1 MexaHu3Mm.
XUMnYeckmne  CBOWCTBA. BoccTaHoBneHune
apoMaTn4ecKmx HUTPOCOEANHEHMI B
HEeNnTpanbHOW, LEeNnoYHOM W KUCNOM cpedax.
AKTMBUpYIOLLIEE BMMSHWME HUTPOrpPyMMnbl  Ha
3aMecTUTENM B OPTO- M Napa-fnosioKeHUsX B
peakumax HyKrneounbHOro 3ameLLEeHNs.

10

15




Tema 21. AMUHBI 1 Ana3ocegnHeHns
Knaccudvkaums aMWHOB: nepsuYHbIE,
BTOPWYHbIE, TPeTUYHbIe. HOMeHknaTypa.
MonyyeHune aMMHOB ankvnMpoBaHueMm
aMMuaka rarfioreHankaHamMm W cnvpTamu,
BOCCTaHOBMEHMEM asoTcoaepxaLymnx
coevHEeHUN  (HUTPOCOEAUHEHUIN, OKCUMOB,
HUTpUNoB, amugos). ®Pusmyeckue CBOMCTBA
aMUWHOB.

CtpoeHue amuHoB. sp3-CocTosiHne artoma
a3oTa. Xapakrepuctuka casen C-N n N-H.
XvMU4eckne M TOKCMKOMOrM4yeckne CBOWCTBA.
OCHOBHOCTb, 3aBUCMMOCTb KOHCTaHTbI
OCHOBHOCTM a@MMHOB OT WX  CTpPOEHWs.
ANKUNMpoBaHVe 1 aumnmpoBaHue.

MoHaTMe o guamwuHax. 'ekcameTnneHguamuH.
MonyyeHune CUHTETMYECKOro BOMOKHa
"HannoH". 3HauyeHne npou3BoaCcTBa
CUHTETUYECKNX BOMOKOH.

["anoreHupoBaHue, HUTpOBaHWe n
cynbmpoBaHMe  apomMaTU4eCKux  amMuHOB.
Peakunsi OMa3oTUMpOBaHUA U €e MeXaHU3Mm.
Peakuun coyeTaHuMss [OMa30COEOMHEHMIA C
apoMaTU4yeckUMn amMuMHamu U1 doHoNnamu.

MexaHnsm peakumm asoco4yeTaHus.
A3ocoeanHeHus. AMUHO- "
rmagpoKcmnasokpacuTenu.

NabopatopHass  pabota  Ne15.MonyyeHune
aHunMHa BOCCTaHoOBMEHMEM HUTpobeH3ona

Pasgen 7. BaxHenwwne reTepounKnnyeckmne
coeuHeHus

12

0,5

Tema 22. OkcupaHbl

MeToapbl CUHTe3a: HenocpeacTBEHHOE
BBE4EHME retepoatoma B  yrnmepog -
yrnepoaHyto  OBOVHYK  CBsi3b, BBeAeEHWE
METUIIEHOBOW TpyMnbl, KOHAEHCAUMs KEeTOHOB
Unu  apoMaTtuMyeckux anbgerMgoB ¢ Q-
ranongdgupom 1M KETOHOM.

Xumnyeckume CBOWCTBA: peakuuu
HyKNeogunbHOro n 3aNeKTpodUNbLHOro
pacKkpbiTUS  KOmfbLA; MPOLECC  pPacKpbITUS
Konbua nog [AEWCTBUEM  HYKINEOMWUIbHbIX
peareHToB  (BOOHLIA  pacTBOp aMMuaka,
deHon), packpblTve Komnbla nofd AencTBueM
ANEKTPOPUIbHBIX peareHToB
(bpomucToBogoOpoaHast  KUCMOTA,  YKCyCHasi
kucrnoTa). 3aBMCUMOCTb Peakuun packpbiTUS
KOmbLia OT pacTBOPUTENS U TEMMNeEpPaTypbl.

15

[3,Ko




Tema 23. MNaTnYnNeHHble reTepounKbl C OgHUM
reTepoaToMOM apoOMaTMYECKOro Xxapakrepa
dypaH, TModeH, nuppon. Ob6Lme meToabl UX

nony4yeHus n3 1,4-anKkapbOHUMBHBIX
COeMHEHUN, B3auUMHble NpeBpaLleHns 3TUX
reTepoLMKINYECKMX COeAINHEHUN.

ApomaTtnyeckun xapakTep NATUYNEHHbIX
reTepoLMKIIMYECKUX coeauHeHun. Peakuum
3ameLleHus: ranoreHMpoBaHue,
cynbMpoBaHUs, HATPOBaHWE, aLuUNPOBaHUE.
Peakumn npucoegmHeHus.

MHpon. KucnoTHble cBoncTBa. Peakuuun
3ameLleHus: ranoreHMpoBaHue,
CcynbMpOBaHUs, HUTPOBAHUE.

0,5

Tema 24. HekoTopble LIeCTUYNEHHbIE a30T- U
KMcnopogcoaepxaliue reTepoLmnkbl

MupuanH Kak npeacTaBuTenb
reTepoLMKIIMYECKUX COEAMHEHUMN C  OOHUM
reTepoatoMoM: OCHOBHOCTb, o6pa3oBaHue
comnen, peakuuu c ranoreHankaHamu. Peakuun

3MeKTpoUNbLHOo n HYKNeoUNbHOro
3aMeLLeHus.

XWHOMWH - coeguHEHUE C KOHAEHCMPOBaHHbIM
reTepoLMKIIOM, aHanor nvpuanHa 7

HadTannHa. Ero peakumm no aTtomy asoTa
(obpasoBaHne comenm K okcupa), a Takke

anekTpodunsHoe " HyKneogunbHoe
3ameLLeHne B KOmbLax.

MupumngnH Kak npeactaBnTenb
LIECTUYNEHHbIX reTepoLMKITNYECKNX
coevMHeHUA € AOByMmsA reTepoatomamu. Ero
OCHOBHble CBOWCTBA, peakumu
HYKNeomnnbHOro n 3neKTpodnbLHOro

3aMelleHuna. npOl/I3BOD,HbIe nmpunvmnanHa B
COCTaB€ HYKIIeMHOBbIX KUCIOT: ypauun, TUMUH,
LUUNTO3UH.

ra

Pasgen 8. buoopraHudeckne coegnHeHus

Tema 25. AMMHOKMCIIOTbI, NenTuabl, 6enkun

HomeHknaTtypa, CTepeoxmmuss U KUCIOTHO-
OCHOBHbIEe CBOMCTBa aMWHO-KMcnoT. Peakuun
aMUHOKMCIIOT in  vivo  (ge3aMuMHupoBaHue,
aekapbokcunupoBaHue) u in vitro (peakuun c
yyactvem KapboKcUnbHOM rpynnbl -

obpasoBaHue conew, CIOXHbIX 3¢oMpOB,
peakuMm C  ydacTMeM amuHorpynnbl -
obpaszoBaHve conen, aumnuposaHue).

MentuaHas cBsA3b. [lepBuYHas, BTOpu4YHag,
TPEeTUYHasa 1 YeTBepTUYHAs CTPYKTypa OenKoB.

15

Tema 26. ®epMeHTbl U BUTAMUHbI

MoHaTMe o0 depmeHTax M MexaHu3Me Uux
aencteus.  VIHIMGuTopbel U KOEPMEHTBHI.
BuTamuHbl Kak MICTOYHUKN KOHEPMEHTOB.

13,Ko,J1,K




Tema 27. YrneBogbl

Knaccudmkaums yrnesogoB. MoHo-, onuro- u
nonucaxapuvasi.

MoHocaxapuabi. Knaccudmkaums.
eHeTnyecknin D-psag caxapos.
OHaHTMOMEpLI, AnacTepeomepbl N ANUMEPLI.
TayTomepus 1 CTepeoxumMmmsi MOHoCaxapuaos.
Crepeoxnmus rMMKO3MAHOro LeHTpa,
aHoMmepbl. ABNeHne mytapoTauum.

Mony4eHne MoHOCaxapuaoB rMApPONM3oM An- U

nonuncaxapugos.
Xummyeckme cBonctBa. Peakumm OTKPbITbIX
dopm: OKuCHeHue, BOCCTaHOBIEHNE,
B3aMMOOENCTBME C CUMHWUITbHOW  KUCMNOTOW,
rMaopoKCMNamMmMHOM, deHnnrngpasmHom,

anumMepusaumna nog AENCTBMEM  LLENOYen.
Peakumn uyuknuyeckux copm: ankunuposaHue
(yactnyHoe  u nonHoe), obpasoBaHue
N-rnvko3ngoB, auunupoBaHue. BpoxeHune
MOHOCaxapuaoB.

HOucaxapuabl. Knaccudwmkauus u CTpOEHME:
BOCCTaHaBnmBarwLine (manbTO33,
uennobnosa), HeBOCCTaHaBnuBatoLme
(caxaposa, Tperanosa). WHBepTHbIN caxap.
CeolcTBa BOCCTaHaBNUBAKLLMX AUCaxapyUaoB:
peakumm € ydactuem KapbOHMIbLHOM rpymnnebl,
nonyaueTanbHOro U CnMpTOBbIX MAPOKCUMOB.

CaoictBa HeBOCCTaHaBnMBawLLne
aucaxapugoB - peakuuMm  C  ydacTuem
CNUPTOBLIX MMAPOKCUIIOB.

Bbicwine nonvcaxapuapl: Kpaxmar,

uenntonosa. PacnpoctpaHeHne B npupoge,
CTpOeHue, NpumeHeHue. 'mgponns kpaxmana u
Lennonosbl. Ochmpsbl Lennonosbl.
HuTpokneTyatka. KapbokcumeTtunuennionosa.
UckyccTBEHHbIE BOJIOKHA Ha OCHOBe
uennono3sbl. LlennodaH.

JlabopatopHas paboTta Ne16.CuHTes
deHnno3asoHa  MoHocaxapuga  (rmnoKo3bl,
MaHHO3bl)

JlabopatopHaa  paGota  Ne17.Mony4yeHune
OKCUMa ITHKO3bl

Tema 28. Hykneo3ugbl ©  HykneoTugpl,
HYKMEeMHOBbIe KUCNOThl

Hykneosuabl ¥ HykneoTudbl, cogepxaliue
OCTaTKu UWMTO3MHA, TUMUHA, afeHWHa, n3aTtuHa
n ypaumna.

HyknenHoBble KMCIOTbI.
He3okcnpnboHyknemHoBble kucnotbl (OHK) u
pnboHyknenHosble  kucnotel  (PHK):  unx
CTPOEHME W POrib B XM3HEHHbIX NpoLeccax.

12

ra




Tema 29. Nlunnapl
KapboHoBLIE  KMCNOTHI,
TKaHeW U KNeTokK.
Tpurnuuepnabl (kupbl) - 3dUPbl BbICLUNX
KapBOOHOBbIX KACMNOT rAvLepuHa. 2
docconmnuapl - NPOM3BOAHbIE FMULEpUHa 1
doccopHOM KucnoTbl. Bocka - CrnoxHble
3upbl BbICLUMX KApOOHOBBLIX KWACMAOT U
BbICLLMX XXMPHbIX CIUPTOB.

BblaendaemMbie U3

0,5

Utoro B cemecTpe (Ha kypce ansa 3A0)

34 68 42

KoHcynbTaumm n npomexxyToyHas

2,5 33,5

atTecTtauus (Ok3amMeH)

Bcero koHTakTHasA pa6bota n CP no

175 185

OUCLMMIVHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM MaHOM He NPeayCMOTPEHO

5. ®OHl OLIEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTeneu, KpuTepmeB U CUCTEMbI OLleHUBaHUS pe3yibTaToB 00y4yeHUsA
5.1.1 NokasaTtenu oueHUBaHUA

Koa
KOoMneTeHUun

MokasaTenu oueHnBaHUA pe3ynbTaTtoB o6yquvm

HanmeHoBaHWe oueHOYHOro
cpeacTea

OlK-1

1. VimeeT noHsTME O KnaccudukaumMnm OpraHU4eCcKMX COeaUHEHWUN,
CTpOEHUN, cnocobax Nony4YeHUst 1 XMMUYECKUX CBOMCTBAX PasfUYHbIX
OpraHMyecknx COEeAMHEHWUR, OCHOBHbIX MexaHu3Max npoTeKaHus
OpraHnyecknx peakumn.

2. CnocoGeH NPUMEHSTb XMMUYECKNE 3aKOHbl U CMPaBOYHbIE AaHHbIE
OpraHM4Yecknx peareHTOB B OpraHUMYecKMX peakuusix Ans pelleHus
npodeccnoHanbHbIX 3adau.

3. CuHTesupyerT, oumwaet, onpegenseT MUsnko-xmMmmnyeckme cBoncTea
OpraHnyecknx CoegMHEeHN 1 ycTaHaBnNMBaeT NX CTPYKTYpbI.

1.  Bonpochl
cobecenoBaHns
2. MpakTuko-
OpPWEHTUPOBAaHHbIE 3afaHNsA

YCTHOIo

OrliK-2

1. VimeeT npeacTtaBneHne O TeopeTUYeCKMX OCHOBaX COBPEMEHHOMN
OpraHMyeckom XuMUKW, CTPOEHUM U CBOMCTBAX OCHOBHbIX KMaccoB
OpPraHUYecKknx COeAMHEHUN U 3aKOHOMEPHOCTAX WX XUMUYECKUX
npespaLleHnn.

2. AHanusumpyeT TeopeTu4eckne OCHOBbI COBPEMEHHOW OpraHMyeckomn
XUMUM, 3HAHUSA O CBOMCTBaX OpraHW4eckux peareHToB 1 ocobeHHOCTAX
OpraHnyecknx peakumin npu peleHmn npodeccnoHarnbHbIX 3agad

3. OcyuwecTtBnseT CUHTE3 W OYUCTKY OPraHUYecKux CcoeauHEeHuN,
onpegensaeTt (OU3NKO-XMMUYECKNX CBONCTBA U JaeT METPONOrnyeckyro
OLUEHKY pe3ynbTaToB XMMUYECKOro aHanmsa B npodeccMoHarnbHoM
OEeATENIbHOCTU

1. Bonpocbl
cobecepoBaHus
2. MpakTuko-
OpPWEHTMPOBaHHbIE 3a4aHus

YCTHOrO

5.1.2 Cnctema 1 KpuTepumn oueHUBaHus

Lkana oueHnBaHus

Kputepuun oueHnBaHnsa chopMMpOBaHHOCTU KOMMETEHLNIA

YcTHOe cobecenoBaHune

MucbMeHHas paboTa

5 (oTnnyHO)

O6yyarowmincs  NokasbiBaeT  XOPOLLUUIA
YpPOBEHb 3HAHUI B npefenax OCHOBHOIO
y4yebHOro  matepuana B obnactu
opraHuyeckon Xvmuu, BbIMOMHSAET
npeaycMOTPEeHHbIe MPOorpaMMon 3aaaHus;

MNpaBunbHoE
3apaHus.
KOHEYHBbIN

pelleHne
HanucaHbl
NpOAYKThI

NpeanoXeHHoro
BCE MMPOMEXYTOYHbIE W
npeanoXeHHON CXeMbl

4 (xopoLwuo)

peakuuin.
oTBeYaeT Ha AOMNOSfHUTENbHbIE BOMPOCHI
npenogasaTens.
Ob6yyatowwmiica OEMOHCTpUpyeT

[OCTaTOYHbI YPOBEHb 3HaHWI B Npeaenax
OCHOBHOrO y4ebHoro marepuana, 06e3
CYLLECTBEHHbIX  OWMBOK  BbINOMHSAET
npefycMOTpPeHHbIe B MporpaMmMe 3afaHus;
Honyckaet

OCHOBHbIE

MpaBunbHoOE pelueHne NpeanoXeHHOro 3agaHnst
C HECYLECTBEHHbIMM OLUMOKaMM.
NPOMEXYTOYHbIE U
NPOAYKTbl NPEeANOXEHHON CXEMbl PeaKkL .

Hanuncansbl
KOHEYHbIN




HeCyLlweCTBEHHbIE NOrpewHoOCTn B OTBETE
Ha 3K3aMeHe U Npu BbINOJTHEHUN 3agaHuin
YCTpaHAET nx Ge3 noMOLLN
npenogasarenda.

Obyuvatowmiica rnokasbiBaeT 3HaHuA
OCHOBHOro  y4yebHoro MmaTepuana B
MUHMMarnbHoOM ob6beme, HeobxoaMmMom AJist

JanbHenwen y4ebbl; cnpaenseTca c|HenpaBunbHoe pelueHne 3agaHus. [onyveHo

3 (yﬂ,OBJ’IeTBOpVITeJ'IbHO) BbINOJTHEHNEM 3ajaHuUi, |HECKONBbKO NMPOMEXYTOYHbIX NpoAYyKTOB

npeaycMOTPEHHbIX MPOrpamMMoi, JonycKas |peakumu.
npu 3ToM GOSbLLOE KONMYEeCTBO OLINGOK.
[onyckaeT cylecTBEeHHble NMOrpeLHocT B
OTBETE U NPU BbINOSHEHUN 3afaHUMN.

OOyuvaroLwmiics He oTBeYaeT Ha BOMPOCHI
buneta (WM He packpbiBaeT CyTu
BOMPOCOB), HE  MOXET  BbIMNOMHUTb
npeanoXeHHble 3aaHusl.

2 (HeyOoBneTBOPUTENLHO) 3agaHue He peLleHo.

5.2 TunoBble KOHTPONbHbIE 3a4aHUS UNU UHble MaTepuanbl, Heo6xoAUMbIE ANsi OLleHKW 3HaHUN, YMEHUH,
HaBbIKOB U (MNK) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONpPOCOB
Cemectp 2
1 Mony4eHne npeaenbHbIX YrneBogopoaos U3 NPUPOSHOro cbipbs. CTpoeHne ankaHos.
2 CBoncTBa aueTUneHoBbIX YreBogopoaoB Ha npumepe 1-6yTtuHa
3 CBowicTBa npefenbHbIX YrNeBogopoaoB Ha NpUMepe nponaHa
4 Cnocobbl NonyyYeHns apomMaTU4eCcKnx yrinesoaopoaos (6eH3orn, Tonyon, Keunonsl n ap.)
5 Mony4eHne n cTpoeHve ankeHoB Ha npumepe 2-6yTeHa
6 CgowicTBa LmknonapadmHOB (LMKNOMNPONaH, LMKNOOYTaH, LIMKIONEHTAH, LIMKNOreKcaH)
7 CBoWicTBa 3TUIMEHOBbIX YINEBOAOPOAOB Ha Npumepe 2-meTun-2-byteHa
8 MexaHu3m pagukansHOro XnopupoBaHusa n3obytaHa
9 CtpoeHue, cnocobbl NOMy4YeHUs U XMMUYecKkne CBOMCTBA aueTuneHa
10 Xnmunyeckne CBOMCTBa Tonyona
11 CTpoeHue n xummnyeckue CBOMCTBa NPOMnuHa
12 Mony4eHne apomaTU4ecKkmnx yrneBogopoaos (6eH3on, Tonyor, KCunosnbl 1 ap.)
13 CTpoeHue 1 xumu4deckne cBorctea 1,3-ankagmeHoB Ha npumepe 1,3-6ytagmeHa
14 XrMu4eckune CBOMCTBa 3TUNOEH30na
15 CTpoeHune n xummnyeckune ceorctea 1,3-ankagneHoB Ha npumepe 2-meTtun-1,3-6ytagueHa
16 Cnocobbl nony4eHus 6eH3ona n ero roMosioros
17 CTpoeHue 1 XMMU4eCcKne CBOMCTBA LIMKIONponaHa, LMKIoneHTaHa u LUMKIorekcaHa
18 Xnmnyeckune cBoMCTBa n3obytaHa
19 CBoWicTBa apomMaTU4eckunx yrineBogopodoB Ha npuMepe nsonponunbeHsona
20 XumMuyeckune npespalleHus 1-6yTuHa
21 Peakunmn anekTpounbHOro 3ameLleHms B apoMaTUYeCcKOM psay Ha npumepe Tonyona. MNMpeacraButb
MeXaHW3M ankunnmpoBaHus Tonyona
22 CTpoeHune n cBoncTBa aueTuneHa
23 CaoWicTBa npeaernbHbIX YrNeBoAopoa0B Ha NpuMepe  2-MeTundyTaHa
24 Mony4eHne n CTpOEHNEe 3TUNEHOBLIX YINEBOOOPOAOB Ha NpuMepe 2-6yTeHa
25 CTpoeHue 1 xumu4yeckne CBOMCTBA LMKNONponaHa 1 uMknorekcaHa
26 XumMmnyeckue CBOMNCTBA arlkeHOB Ha NpuMepe nponeHa
27 CTpoeHue, NpOCTpaHCTBEHHAsS M30MEPUST U XMMUYECKME CBOMCTBA 2-0yTeHa
28 Mony4eHne n NpakTU4eckoe NpMMeHeHne aTuneHa
29 CTpoeHune n xummnyeckue csoncTea 6eHsona
30 Mony4eHne n xMmMmn4eckne CBOMCTBA ankeHoB Hanpumepe 1-6yTeHa
31 CTtpoeHue n xumu4eckne ceorictea 1,3-6ytagnena
32 Mony4eHne n NpakTU4eckoe NpMMeHeHne aueTuneHa
33 MonyyeHne npegenbHbIX YrneBogopoAoB U3 MPMPOLHOro cbipbsd. CTpOeHue ankaHoB




34 |CeoiicTBa aLETUNEHOBLIX YrNEBOAOPOAOB Ha Npumepe 1-6yTuHa

35 |CeoiicTBa npegernbHbIX YrieBogopOAoB Ha npuMepe nponaxHa

36 |CeoiicTBa COMpsKEHHbIX ANEHOBbLIX YrNEBOAOPOAOB Ha Npumepe 2-meTun-1,3-6yTagneHa

Cemectp 3

37 |Cnocobkl nonyyeHust u CBOMCTBA CNMPTOB Ha NPUMepPe 3TUIIOBOrO CnupTa.

38 CBowicTBa kapbOHOBbLIX KACMOT Ha NpUMeEpPEe NPONMOHOBOW KUCTOThI

39 CBowicTBa KapbOHOBLIX KACIIOT HAa NPUMEpPEe MacrisitHOW KUCMOThI.

40 |CeoicTBa ranoreHonpou3BoAHbIX NpedenbHbIX YrneBoOopoaos Ha npuvepe GpomaTaHa

41 XMnyeckne CBOMCTBA anbaerngoB Ha npumepe  6eH30MHOro anbaernga

BaxHewLLne cBOMCTBaA CNMPTOB Ha Npumepe BTop.-OyTaHona. Bo3amoxHa nv anst 3Toro coeguHeHns

42
cTepeonsomepua?

43 CeoiicTBa HenpegenbHbIX KapbOHOBbBIX KACMOT Ha NpMMepe akpuioBon (MPOMNEeHOBOM) KUCMOThI.

44 MonyyeHune n xmmmnyeckue cBoMCTBa peHorna

45 |CeoicTBa CNUPTOB Ha NpYMepe NponunoBoro cnupTa.

46 | XvMunyeckne cBOMCTBa KapbOHOBbLIX KUCNOT Ha NnpuMmepe MacnsaHom (byTaHOBOW) KMCNOTbI

47 lMpocTpaHcTBEHHAsA N30MePUs N XMMUYECKUE CBOMCTBA 2-XJTOprNeHTaHa.

48 CBowicTBa kapbOHOBbLIX KACOT Ha MpUMepe NPONMOHOBOW KUCTOThI

49 |CeoucTBa anbaeryaos Ha NpuMepe YKCycHOro anbaeryaa.

50 CBolicTBa CNMPTOB Ha NpUMepe N30MnponuIoBoro cnupTa

51 CaoicTBa heHOnoB Ha Npumepe o-meTundeHona (0-kpesona).

52 XvMunyeckne cBOMCTBa xnop6eH30na KaK npeacrtaButTena apoMaTtnyecKkmnx ranoreHonpon3BoaHbIX

CeolicTBa ranoreHankaHoB Ha npumepe 1-6pombyTaHa. XapakTtepHa Ny Ansi 3Toro coegnMHeHnst

53 5
cTepeon3omMepun”

54 CBoWicTBa anbAerngoB Ha NpUMepe N3oMacrsiHoOro anbgernga (MetTunnponaHans)

55 MonyyeHune n cBoMCTBa apoMaTU4eCcKMx KapboOHOBbLIX KUCNOT Ha NpuMepe GEH30MHOM KUCAOTbI.

56 Mony4yeHune n BaxHeNLLNE XMMMYECKME CBONCTBA 3TaHTUoONa (3TUIMepKanTaHa)

57 CBoWicTBa anbaerngoB Ha NpUMepe YKCyCHOro anbaervaa

58 OCO0BEHHOCTU XMMUYECKUX CBONCTB XMOPBUHMIMA (XNIOP3TEHa), XNIOPMCTOro annuna u xnopbeHsona

59 CeoiictBa heHoNoB Ha npumepe o-meTundgeHona (o-kpesona).

60 X1MUMYeckme CBOMCTBaA aLeToHa

61 |Cnocobbl NonyyYeHnst 1 CBOMCTBA CUPTOB Ha NpYMepe U30MNpPONUIIOBOro cnupTa.

62 |CBoiicTBa ranoreHonpom3BoAHbIX NpeaenbHbIX YrneBoAopodoB Ha Npumepe 1-GpomMnponaHa

63 CaolicTBa kapbOHOBbLIX KMCIOT Ha NpUMepe NPONMOHOBOW KUCAOTbI.

64 Mony4yeHue n cBoricTBa heHONOB Ha NpuMepe n-kpesona (n-metundeHona)

65 |XuMuyeckue cBOWCTBA KETOHOB Ha Npumepe GyTaHoHa.

66 Mony4yeHune n cBONCTBa 3TaHTMONA.

67 |CsowicTBa KapOOHOBBIX KUCMNOT Ha NpUMepe MacnsHon (6yTaHOBOWM) KACMOTHI.

68 Mony4eHue n cBoricTBa GEH30MHOIO anbaernaa.

69 MonyyeHune n ceonctea ceHona.

70  |Mony4yeHwue 1 CBOICTBa anbaervaoB Ha NpyMepe NPoNUMOHOBOTO anbaernaa (nponaHans)

XuMun4eckne CBOMNCTBA rarioreHonpom3BOAHbIX Ha Npumepe 2-6pombytaHa. CTepeomsomepust 3TOro
COeQVHEHUS.

71

72 |CnocoBbl NonyyeHus 1 CBOMCTBA CMMPTOB Ha NpuMepe BTOP.-ByTUNOBOro cnvpTa

73 CeolictBa apoMaTu4yecKkux anbgerngoB Ha npuMepe o-TonyunnoBoro anbaernaa.

74 CsoiicTBa kapbOHOBbBIX KMCMOT Ha NpuMepe MacnsiHow (byTaHOBOW) KUCNOThI

75 |CeoiicTBa CNUPTOB Ha NpuMepe M306YTMNoBOro cnupTa

76  |CnocoBbl NonyyYeHUs 1 CBOMCTBa apoMaTUYECKMX ranoreHoNnponsBoAHbIX Ha NpuMepe xopbeHsona

5.2.2 TunoBble TeCTOBbIE 3afaHnA

He npenycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIe 3aAaHus (3apayn, Kemchbl)

1. MonyunTte ByTaH U3 COEQUHEHMI C TEM € YUCITOM, C MEHbBLUMM YMCIIOM U C BOMbLUMM YUCIIOM YriepoaHbIX
aToMOB. McxoHble BellecTBa M NPOAYKTbl peakumn Ha3oBUTE Mo BCEM HOMEHKMNAaTypam.

2. HasoBute ¥ HanuwuTe CTPYKTypHble OPMyIibl 3TUNEHOBOrO YrNeBOAOPOAa, O30HWA KOTOPOro npu
pacuienneHun Bogon obpasyet dopmanbgerng CH20 n metunykcycHbin anegerng CH3CH2CHO.




5.3 MeToguueckue maTepuansi, onpegensilowue npoueaypbl oueHUBaHUs 3HaHUA, YMEeHUI, BrnageHuin (HaBbIKOB

1 (unn) npakTU4YecKor

O onbiTa gesATen bHOCTVI)

5.3.1 YcnoBusa gonycka o6y4aroLerocsi K NpoOMeXXyTo4yHOW aTTecTauuu U nopsifok NMMKBUAALUN akaaeMn4eckomn

3aA0JI)KeEHHOCTU

MpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUPOBaHO rokarbHbIM HOopMaTuBHbIM aktom CIIOrYMTA
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLETO KOHTPONS YCNEBAEMOCTM U NMPOMEXYTOYHOM aTTecTauumn obyyaroLwmxcsa»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas X

NncbmeHHas X

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

Bpems Ha nogroToBky otBeTa no ounety 40 MUHYT.
[lonyckom Kk aK3amMeHy siBNsieTCHA TECT, COCTOSALLMIA U3 BONPOCOB MO TeMaM, NPONAEHHbIM B TEYEHNEe CEMECTpPa.

NHas

6. YHEBHO-METOOAU4YECKOE N MH®OPMALIMOHHOE OBECIMEYEHVE OAUCUUIMITIAHBI
6.1 YyebHasa nutepatypa

ABTOp

3arnasue

M3paTtenbcTBO

oa nspaHua |

Ccblinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa

TpaBeHb B. O. OpraHuyeckass  XxMmus https://ibooks.ru/read
yyebHoe nocobue onsa By30B . ing.php?
B 3T1.T. . — 7-e n3g., Mocxaa.ﬂa6oPaTopm;| 2020 short=1&productid=3
3MNeKTpoH. — (YuebHuk ans 3HaHmn 72723
BbICLUEN LUKOMbI)
O.. TpuvwwuH, M.B.[Manbin NPaKTUKym no http://nizrp.narod.ru/
Wadeesa, A.W.|oprannyeckoi XUMUMN. M'Bzaziaagoj?%m v metod/kaforgchem/2
KyaopsiBueBa Eb'rﬂaiﬂingmx n Bc:mggg Cr6rynTa. - Cr6.: 2018 018_07_15_02.pdf
pravys W BLUTO CM6MYMTA
[TekcT] : y4eb. nocobue
TpaBeHb B. O. OpraHuyeckass  Xvmus https://ibooks.ru/read
y4yebHoe nocobue gnsi By30B . ing.php?
B3 T T Il. — 7-e usa, MOC"BaéS:fI;’I;aTOp”” 2020 short=1&productid=3
3NeKTpoH. — (Y4yebHuk ans 72724
BbICLUEN LUKOIbI)
TpaseHb B. O. OpraHuyeckast  Xumus https://ibooks.ru/read
y4yebHoe nocobue gnsi By3oB . ing.php?
B 371 T. Il. — 7-e uaa., MOC"Baéﬂ:f:ﬁpamp”" 2020 short=1&productid=3
3NeKTpoH. — (Y4YebHuk ans 72725
BbICLUEN LUKOIbI)
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
A.B. Oe Bekku, A.B.|OnTuyeckas aktuBHocTb WU| M-Bo o6pasoBaHus PO, http://nizrp.narod.ru/o
Kyp3auH xumua  yrnesopoB [TekcT]:| CMGITYPM. — CM6. : 2011 ptichactivn.htm
y4eb. nocobue CNoerTypPri
3edmpos H.C. noa|OpraHuyeckas XUMMS. https://ibooks.ru/read
pea. 3agaun no obwemy kypcy c| Mockea: JTabopaTopus 2015 ing.php?
peLLeHnamm yuebHoe 3HaHWUN short=1&productid=3
nocobuve : 8 24. 4. | 53365
3edmpos H.C. noa|OpraHudeckas XUMMS. https://ibooks.ru/read
pea. 3agaun no obwemy kypcy c| Mockea: JTabopaTopus 2015 ing.php?
peLLeHnamm yuebHoe 3HaHWUN short=1&productid=3
nocobuve : 8 24. 4. 1l 53366
MenbwukoB, C. [O.,|Oprannyeckasa xumusa. TecTbl http://www.iprbooksh
G;ﬁgzssé TI' ,I: Mocksa: An NMn Ap Meana 2020 Op.ru/95856.html
Buropos, A. HO.

6.2 NMepeyeHb NpodeccUoHanbHbIX 6a3 AaHHLIX U UH(POPMaALMOHHO-CMPABOYHLIX CUCTEM




OnekTpoHHO-6nbnmoteyHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB NYMTA [OnekTpoHHbI pecypc].  URL: http://nizrp.narod.ru
OneKTpoHHO-6MBNMoTevHasa cuctema «Anbykey [AnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/
XnMmnyeckunin HOpMaLUMoHHbIN nopTan [OnekTpoHHbIn pecypc]. URL:  http://www.chemnavigator.com
Bubnuorpacpmyeckas 1 pedepaTtvBHas 6asa gaHHbIx  Scopus  [OnekTpoHHbIn  pecypc]. URL:

http://www.scopus.com
Bubnuorteka

XvmMmunyeckoro dakynbTeTa Mry [OnekTpoHHbIn pecypc] URL:

http://www.chem.msu.ru/rus/library/welcome.html

6.3 NepeyeHb NULIEH3MOHHOIO U CBOGOAHO pacnpocTpaHAeMoro nNporpaMMHoro obecneuyeHusi
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOW ANns ocyLlecTBEeHMA obpa3oBaTesfibHOro
npouecca no gucumnnuHe

AyauTtopus

OcHalleHue

JlekumoHHas aygutopms

MynbTumeaunHoe obopyaosaHue, cneunanuamposaHHasa mebenb, Jocka

B-339

PedpakTomeTpbl, Becbl NabopaTopHble, Npubopbl ANa onpeaeneHns TeMnepaTtypbl NnaBneHus
CyLIJVIJ'IbeIVI LIJKa(*), NMNUTKN 3NeKTpuyeckne, Mellarnkm MarHuTHble, Mellanku mMexaHudeckue,
BaKyyMHblA HacoC, BOAOCTPYWHblE HACOCHI, BbITSXKHblE LIKadbl, WCMNaApUTENb POTOPHBLIN
LABOROTA-4000, cnektpodoTometp CP-2000.

B-322

Mpubopbl Ans onpefeneHus TemnepaTtypbl MnaBneHus, Becbl NabopaTopHble, MMAUTKA
SMNeKTpuYeckne, MeLankyu MarHuTHble, MeLlanku MexXaHW4Yeckue, MUKPOKOMMPECCOops,
BbITSDKHbIE LUKadbl, BOAOCTPYMHbIE HACOCHI, TEPMOCTAT, BbITSXKHOW LuKad, BeCbl nabopaTopHsble,
HarpeBaTernbHblE MMAWTKA, MOHOMETP, pedpakToMeTpbl , BeCbl nlabopaTopHble, NpuMbopbl Ans
onpegeneHus TemnepaTypbl NMAaBMAEHUS , CyLUUbHBIA LWKad, NAMTKU 3NEKTPUYECKMe, MeLLanku
MarHWTHblE, MeLlanku MexaHu4eckue, BaKyyMHbI HAacoC, BOAOCTPYWHbIE HACOCHI, BbITSXHbIE
wkadbl, ncnaputens potopHbii LABOROTA-4000, cnektpodotometp CP-2000.




