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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucumnnuHbl: CcopmupoBaTtb KomneTeHuum obydarouierocs B obnactu opraHU4eckod Xumuu, a
Takke OaTb NOHATME 00 OCHOBHLIX KOHLEMUUSIX OPraHMYeckom XMMUMK, BaXKHEWLIMX METoOaX MOSTyYEeHUs U XUMUYECKUX
npeBpaLLeHMaX OpraHUYecknX COeAUHEHUA pas3NU4YHbIX KaccoB, HOBEWWMX MeTodax onpefernieHns CTpoeHus
OpraHMYecKMx BeLLeCcTB, OCHOBHbIX MNYTAX MPaKTUYECKOro WCMOMb30BaHUA OpraHMYecKUX COEeAMHEHUN, BaXXHEMLINX
3KOMorM4yecknx npobnemax, CBA3aHHbIX C NOJTyYeHnem, nepepaboTKon U UCNONb30BaHMEM OPraHMYECKUX BELLECTB.

1.2 3agauv AUCUUNINNHLI:

 [Oatb B BMAE NEKUMA OCHOBHOM OOBEM MHGOPMALMN O BaXKHEWLWIMX KOHUEMNUUAX XUMUN OpraHM4Yeckux
COeOQVHEHUN, MeTodax MONYyYEHUS U XUMWUYECKMX MNPEBPALLEHUAX OPraHUYeCKMX COeAVMHEHWNA, HOBEeWWMX MeToAax
onpegeneHns CTPOEHUSI OPraHMYEeCKMX BELLECTB, OCHOBHBLIX MYyTAX MPaKTUYECKOro WCMONb30BaHUSA OpPraHUYeCcKnx
CoeINHEHUI;

» 3akpenuTb MNOMy4YeHHble 3HaHWUS MNYTEM KOHTPONMPYEMbIX CAMOCTOSTENbHbIX PaboT, KOHTPOMbHbLIX PaboT,
KOJTOKBUYMOB;

* B xope BbiNonHeHus nabopaTopHbiXx paboT 3akpenuTb Ha MNpakTUKe u3ydaemblt Matepwuan, copmmpoBaTb
OCHOBHbl€ HaBblkM OOpalleHUs C OpraHNM4YecKMMM BeLLecTBaMW, B TOM 4uCNe B MNpoLeccax WX CUHTE3a, OYUCTKU U
naeHTudmrKaumm;

» PaccmoTpeTb rmnaBHble 0611acT NPUMEHEHUS OPraHNYeCKMX COeqUHEHNN.

1.3 Tpe6oBaHuA K NnpeABapuUTENbLHOW NOAroToBKE OOYy4aroLEerocs:

MpenBaputenbHas NoAroToBka NpeanonaraeT co3faHue OCHOBbI AMst (POPMUPOBAHNS KOMMNETEHLMIA, YKa3aHHbIX
B M. 2, NpY N3YyY4EHUN AUCLMMNINH;

AHanuTu4eckas XMMusi 1 U3NKO-XMMUYecKkMe MeToadbl aHanmnsa

OCHOBbI TOKCMKOSOMUK

O6Lwasn 1 HeopraHnyeckas XmMmus

AHanutuyeckas XMmMusi 1 PU3MKO-XUMUYECKNE METOAbI aHanm3a
OCHOBbI TOKCMKOSOMMK

O6Lwasn 1 HeopraHnyeckas XmMmus

2 KOMMNMETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-1: Cnoco6eH NpUMeHATb eCTeCTBEHHOHaY4Hble U 0O enHXXeHepHble 3HaHUA, MeTOAbl MaTeMaTU4ecKoro
aHanusa v MmoaenupoBaHWUs B o6nacTtu npodgeccroHanbHON AeATeNbHOCTH

3HaTb: eCTeCTBEHHOHAYYHYH CYLLUHOCTb TEXHOMOMMYECKUX MPOLECCOB, MatepuanoB nonurpadnyeckoro 1 ynakoBOYHOro
npousBoACTBa; MeToabl MaTeMaTMYeckoro aHanusa W MOAENUpPOBaHMs  MNPOLECCOB, MapaMeTpoB  KavecTBa
nonurpacdn4eckon 1 yrnakoBOYHOW NPOAYKLMMW; BUOLI U3MEPEHUI U anropuUTMbl 06paboTKM 3KCMEPUMEHTANbHLIX AaHHbIX;
OCHOBbI MaTEMaTU4eCKOro MOAENUPOBaHNS GU3HEC- MPOLLECCOB NONUIrPadMYECKOro 1 yrnakoBOYHOrO NPOM3BOACTBA.

YmeTb: y4qyacTtBoBaTtb B BbIABIEHUN eCTeCTBeHHOHayLIHOVI CYLHOCTb 0ObEeKTOB MCCrneaoBaHum; y4yacTtBoBaTb B
nposeaeHnn TeopeTU4eCKnX U IKCNnepuMeHTalrbHbIX nccrnegoBaHum no CTaHOapTHbIM U HeCTaHOAPTHbIM MEeTOAUKaM;
nonb3oBaTtbCA MeTogaMM MaTeMaTU4ecKoro aHanmsa W MoaenmmpoBaHUA MpoLeccos, CBOWCTB mMmaTtepuanos wu
XapaKTepucTuk BbII'IyCKaeMOVI npoaykunu; BbI6V|paTb nporpamMmMHble cpeacTea And co3gaHuA mMopenen 6M3Hec-npou,eccos
nonmrpad)vlquKoro M ynakoBOYHOIo npoun3soacTtea.

BﬂaAeTb: CMOCOBHOCThLIO yqacTtBOBaTb B onpeaerieHnn LI,eJ'IeIZ n 3adady wuccneagoBaHuA; B 3KCNepuMeHTallbHbIX
nccnegoBaHMAx npoueccos U CBOWCTB mMmaTtepuanoB; B Matrematun4ecKkomMm aHanuse u moaenimpoBaHuUn B obnactu
NpPogECCUOHaNbHON  AEATENbHOCTM; Yy4yacTBoBaTb B paspaboTke MaTemaTudeckux Mmopenen BusHec-npoueccoB
HOJ'II/IFpad)I/IquKOFO M yNnakoBOYHOIo npoun3BoacTBa, y4acTtBOBaTb B MOAroTOBKE MaTtepuanoB ON1A COCTaBJIEHUA HaAy4YHbIX
063opoB, nybnukauni, OTYETOB.

OMNK-3: CnocoGeH NpoBoAUTb U3MepPeHUs, OOpabaTbiBaTb 3KCNEepUMeHTaNnbHble AaHHble, HAONAaTb U
KOPPEKTUPOBaTb NapamMeTpbl TEXHOOMMYECKUX NpoLieccoB

3HaTb: TEOpPEeTUYECKNE OCHOBbI OPraHWYecKol XUMUW, BaXKHEMLIMEe KOHLEMNUMW COBPEMEHHOW OpraHU4Yeckorn XUMUKU Wt
HanpaBneHusl ee NPakTUYEeCKOro UCMOoJb30BaHWS.

YMeTb: MPUMEHATb 3HAHUS MO XUMWM OPraHUYecKMX COeOUHEHUA B Xode NpodecCMoHanbHOM AeATenbHOCTY;
nonb3oBaTbCsl y4eOHOW, CMPaBOYHOM W HayyHOW nuTepaTypor, obpaliaTbCs C OpraHUYeCKUMW COEONHEHUSIMU C
cobntogeHeM npaBui TEXHUKM 6e30MacHOCTH

Bnapetb: HaBblkaMy WCNOSb30BaHUS  XMMUYECKOW TepMUHOJIOMMKN, HaBblkamMn 3KcnepmmeHTaan017| pa6OTbI C
opraHn4yecknmMm coeguHeHnAaAMN.




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)

Pasnen 1. TeopeTudeckune OCHOBBI
OopraHn4eckon XMmmm

Tema 1. lpegMeT opraHU4eckon XuMuUM U
Knaccudukaumsi opraHM4ecknx coeguHeHnim
Mpeamet opraHudecko xumun. OCHOBHbIE
CblpbEeBbIE NCTOYHUKM nonyyeHus
opraHnyeckux  coeauHeHun.  BaxHenuue
oTpacnu 9KOHOMWKM, CBSI3aHHbIE c
nony4eHnem, nepepadoTkom "
notpebrneHmem  OpraHMYecKMx  BELLECTB.
MeToapl BblOEeNneHus n OYNCTKU
OopraHMyeckmUx cCoeaNHEHNN.

BpyTtTOo-chopmynbl. CTpyKTYypHbIE "
CKerneTHble dopmynbl OpraHN4ecKknx
BELLEeCTB, HeobXx04MMOCTb ux| o
NCNonb30BaHuUs ans npencTaBneHns
CTPYKTYPHbIX M30MepoB. [MpOCTPaHCTBEHHbIE 2 5 3
mMogenu OpraHN4YecKmx MoseKyn
(wapoctepxHeBble 1 CTioapTa-bpurneba).
Knaccudpuvkauusa opraHM4eckux CoeanHeHU.
fBneHne  romonormn. ®PyHKUMOHaNbHbIE
rpynnebl. Knacchbl n HOMeHKnaTypa
OopraHMyecKkMx cCoeaNHEHNIA.

Obwwne MeTodabl W npuembl paboTbl B
nabopatopun opraHM4eCcKon XMMnN.
JlabopaTtopHaas pabota Ne 1 TexHuka
6e3onacHocTM npu pabote B nabopatopun
OpraHN4ecKkoro CUHTe3a.




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,

Nnonsapu3yemMocTb, 3HEPrus.

OcHoBHble ~ TWUMbl  paspbiBa  XMMWYECKOWN
cBA3n.  [omonuTuyeckun  (pagukanbHbIN)
pa3pbiB cBA3n. OnpegenexHve pagukana,
ycrnoBus npoTekaHus paauvKanbHbIX
peakuu1i. eTeponuTuyecknin (MOHHBIN)
pa3pbiB CBA3W. [1OHATME KaTMOHa WM aHWOHa,
YCNOBUSA NPOTEKaHUSA MOHHBIX PeaKLUii.
Knaccuduvkauma opraHMyeckux peakuuin no
Xapakrepy npespaLleHuns: peakunu
3aMeLLeHnsl, NpucoeauHeHus, OoTLenneHuns,
nsomMmepusauun.

JTabopaTopHas paboTta Ne2.
MepekpucTannuaauuns opraHn4eckux
BeLLEeCTB.

Pasgen 2. Yrnesogopoabl

J1,Ko,O




Tema 3. AnkKaHbl (MpepenbHble
yrneBsoaopoabl, napaduHsbl.)
Obwasa dopmyna. [omonornyeckun psg

ankaHos HOpMarnbHOro CTpPOEHMS.
CTpykTypHas n3omepus. MepBuYHLIN,
BTOPUYHBIN, TPETUYHbIA U  YETBEPTUYHbIN
aToMbl yrnepogja. HomeHknatypa

npefenbHbIX YrneBogopOaoB.

MonyyeHne ankaHoB W3 MPUPOAHOMO Cbipbs:
nepepaboTka NPUPOAHOrO rasa, NMeperoHka u
KPEKUHI HEedOTMU.

BaxHenwwme domamnyeckue "
TOKCUKOJIOTMYECKNME CBOWCTBA MpefenbHbIX
yrneBoopOaOB.

Peakuuu pagukanbHoOro 3aMeLLEeHNs:
raroreHnpoBaHue, HUTpOBaHue,
CynbOXNoprpoBaHue. PasnnyHas

peakuMoHHass  CrnocobHOCTb  MEePBUYHOTO,
BTOPMYHOTO U TPETUYHOIO  YITepoaHbIX
aToMOB B 3TUX  peakuusx. LlenHon
pagvKkanbHbIi  MEXaHu3M ranoreHMpoBaHus
ankaHoB.  OTHOcuTENbHast  YCTOMYMBOCTb
paavkanos. WMuuuunposanue n
WHrMOMpoBaHue  peakuun.  [lpeBpalleHus
yrneBo4OpPOAO0B NPWU BbICOKMX Temnepartypax
(KpEKWMHT). HervaprpoBaHne arnkaHoB.
Mcnonb3oBaHne TepMUYECKMX MpeBpaLLeHuit
yrneBogopodos npu nepepaboTtke HedTn U
MX OKOHOMMYeckoe 3HadeHue. OkucneHue
npeaenbHbIX Yrneso4opoaos.

Wcnonb3oBaHue npegernbHbIX
yIMeBOAOPOAOB B OPraHNM4YecKoM CUHTE3E.
YrneBodopoabl kak  MOTOpPHOE  TOMMMBO.
OcHoBHbIE HanpasneHus CHWKEHNSA
TOKCMYHOCTM BbIXIOMHbBIX ra30B ABuratenen
BHYTPEHHETO CropaHusi.

JTabopaTtopHaa pabota Ne3. Onpepenenue
TemnepaTypbl NNaBneHns.

nn




Tema 4, AnkeHbl (3TneHoBbIE
yrneBogopoabl)

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

MpoMblLLneHHbIe meToabl nony4eHus
3TUNEHOBbIX yrneBoAopoaoB - ae-
rMOpYpoBaHMe MU KPeKUHr  MpeaeribHbIX
yrmesogopodoB.  [lonyyeHve  3TUNEHOBbIX
yrneBodopoOAOB  AervaporanoreHnpoBaHuem
MOSIOranoreHonpPon3BOAHbIX,

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 [BOWHOW 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
nonuMaTureHa Kak npumep ©e30TxofHoWN
TEXHOMOMMW.

JlTabopaTopHaa pabota Ne4. PpakumoHHas
neperoHka.




Tema 5. 1-3-AnkagueHbl  (COnNpshKEHHbIe
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
3NEeKTPOPUNbHOIO npucoeguHeHnst
(conpspkeHHbIN kapbeHneBbIl WOH).
Monnmepwusaums " cononvMmepusauus

OveHoB. HaTypanbHbll U CUHTETUYECKUN
Kayyyku. [lonyyeHue u3genui u3 pesuHbl.
Mpobnema yTunusaumm oTpaboTaHHbIX
pPe3HOBbLIX N3AENUNA.

Konnokenym no Tteme «OOwme metoabl U
npuemsbl paboThbl B nabopartopun
OpraHN4eckom XMMnm»
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Tema 6. AnKWNHbI (aueTuneHoBble

yrneBogopoabl)

Obwasa dopmyna. [omonornyeckun psga,
nsomepus, HOMeHKnaTypa. Monyyexne
aueTuneHa u3 MeTaHa, Kapbuga Kanbuusi.
MonyyeHne roMOoroB aueTtuneHa
JerngporanoreHMpoBaHMeM
auranoreHankaHoB, ankunupoBaHem
aueTuneHa.

dusnyeckne M TOKCUKOSOrM4Ycekme CBOMCTBA
aLeTUINEeHOBbIX YrNeBogOPOA0B.

CTpoeHne aueTureHoBbIX YrneBogopodoB.
sp-Mmbpugusaums.  KBaHTOBOMExaHM4eckas
TPaKTOBKa TPOWHOM CBA3W. XapakTepucTvka
TPOWHON yrnepoa-yrnepogHon CBA3N
(BnuHa, aHeprus, NONSAPHOCTb n
nonsapmn3yemocTb).

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

MexaHun3wmbl rnaBHENLLINX peakuun
ANEeKTPOUBHOIo n HYKNeousibHOro
NPUCOEaNHEHNSI. Peakuun 3amMeLleHuns
TePMUHAnNbHOro aTtoma BOAoOpoAa:
obpasoBaHune aueTuneHnaos,

MarHumopraHM4eckux CoOeaAMHEHUN.

Ponb aueTMneHa kak BaXXHEWLLEro Cblpbsi
NPOMBILLIIEHHOrO OPraHUYecKoro CMHTe3a.
TexHonornyeckue pac4yeThbl CUHTe3a
OpraHU4ecknx COeOUHEHUMN Ha Mpumepe
nony4yeHnst GpoOMMCTOro n3onponuna.

Tema 7. UumknonapaduHbl (HadpTeHbI)
CTpykTypHass wusomMepus uuMknonapaduHoOB.
HedTb Kak MCTOYHUK NonydYeHns HagpTeHOB.
CTpoeHvne Tpex-, 4eTblpex-, NATU- U
LLIECTUYIIEHHBIX LIMKIOB.

XUMUYECKMEe CBOWCTBa  LMKNonapadguHOB.
OTHOCUTENbHass  MPOYHOCTb  LMKMOB B

3aBUCUMOCTH oT nx pa3mepa.
fmopvpoBaHue, [OencTBuMe ranoreHoB U
MUHepanbHbIX Kucnor, OKMCNEeHwUe,

n3omMepmr3aums LmknonapaguHoB.




Tema 8. ApomaTtunyeckue yrnesogopoabl
HomeHknatypa wn usomepusa. [lonyyeHue
OeH3ona M ero romMornoroB: apomaTumsauus
HedTH (pncbopmMuHr), BblaerneHve n3
KaMeHHOYronbHOW CMOfbl, KOKCOBOrO rasa,
HedTn, AnknnupoBaHue 6eH3ona.
®dusnyeckme U TOKCUMKONOIMMYEeCcKne CBOWMCTBA
GeH3omna 1 ero roMosioros.

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

COeINHEHUI. Mpasuno 3. XioKkkens.
HebeH3ounaHble kapbo- "
reTepouuknuyeckme apomaTunyeckue
CUCTEMbI: LIMKNOMNPONEHUINN-KaTUOH,
UUKNnoneHTagueHNNnMn-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 ATUX

peakuui, curMma- 1 NM-KOMMJeKcChbl..

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

Pasgen 3. ®yHKUMOHamNbHbLIE MPOU3BOAHBLIE
yrneBogopoaoB

no




Tema 9. ["anoreHNpoun3BoaHbIE
yrneBogopoaoB

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
NonsiPNU30BaHHOIO 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,
nonapusyemocTtb. VHAOYKUMOHHBLIN  3dbdekT
aToma ranoreHa.

Xnmumyeckme 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
peakuni HyKNeouneHOro  3amMelleHus,
peakumy ONTUYECKM aKTMBHbIX COEAUHEHWN,
npoTekawLme c COXpaHeHnem
KOHdpurypaumu, c obpalleHnem
KOHurypaumm, pauemusaumen. [loHaTve o
cTtepeocneundnyeckmx n
CTEepPEeOoCenekTUBHbIX peakLmsiX.

Peakuun OTLWENNIEHUS. anbga-
SAnNUMUHUPOBaHUe. B3anmooTHoLwweHne
MOHATUN "HyKkneoguneHoCcTL" "
"ocHoBHOCTL". [lpaBuno  3anueBa, ero
o6bsicHeHue. TloHATNE O PEervocerneKkTUBHbIX
peakumnsax. KoHkypeHuunsa peakuunn
ANNMNHMPOBAHWSA " HYKNeogpuneHoro
3ameweHunsa.  daktopbl,  BnusloWMe  Ha
CKOPOCTb  OTLUEMNMEeHMs U COOTHOLUEHWE
NPOOYKTOB  OTLWENMEeHNs W 3aMeLleHus
(cTpykTypa  ranoreHankaHa, OCHOBHOCTb

peareHTa, TemnepaTtypa, NONApHOCTb
pacTBopuTens).

ApomaTtunyeckune ranoreHonpon3BoaHbIe
yrreBo4opOaO0B. MpuumHa WHEPTHOCTU
apwvnranoreHngoB B peakumsix
HykneounbHOro 3amelleHnda. [ea Tuna
peakuunn apomMaTU4eCcKmnx

ranoreHonpon3BOAHbIX: C y4acTuem KofbLa
N CBS3U yrnepoa-ranoreH.
JlTabopaTopHas paboTta Ne5. CuHTes
BGpomuncToro nsonponuna.




Tema 10. CnnpTbl

"lomonornyeckuin paa npeaenbHbIX
OfHOaTOMHbIX cnmpToB. OO6waa dopmyna.
M3omepus. MNoHsaTMe o nepBUYHbIX,

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

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

Pusnyeckme n TOKCUMKONOrMYeckne CBOWMCTBA.
BogopogHas cBA3b. Ee BnusHWe 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
ranoreHoBOAOPOAHbBIMM KMcrnotamu,
ranoreHngamm gocdopa, TUOHUIIXNOPUAOM.
Herngpatauns CMUPTOB: nony4veHve
arnkeHoB (BHYTPUMOnEeKynsapHas
germgparaums) " NPOCTbLIX acpmpos
(MexmonekynspHas gerngparaums).
MonyyeHue CINOXHbIX acpmpos npwm
B3aUMOLEWCTBUM  C  OpraHU4eckumn U
MUHepanbHbIMU Kncrotamu
(aTepudukaums). OkucneHuve "
AermgpupoBaHue cnmpToB.

MeTunoBbIn, 3TUMOBLIA WU BbICLUME CNUPTHI.
Cnocobbl MX TEXHUYECKOro MOMyYEeHUss 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

aervaparauus.

OTUNEHIMUKONb, ero TexHun4yeckoe
nonydeHne U  nNpuMeHeHue. [nuuepuH.
Mony4yeHne n3 XNpOB, nponuneHa,
aueTuneHa. dusnyeckune CcBOMCTBa
rnuuepuHa. Xumunyeckne CBOMCTBA:
obpasoBaHue rnuueparos, CIOXHbIX
acdunpos, perngparaums, OKUCIEeHue.
MpumeHeHne rmuuepuHa B

NPOMbILLUITEHHOCTMW.




Tema 11. OgHO- M MHOroaToMHbIE heHOnMbI
M3omepus 1 HOMeHknatypa  d)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
(PeHONOB:  ranoreHNpoBaHNe, HUTPOBAHME,

cynbdrpoBaHue.

deHon, ero nonyyeHne w MNPUMEHEHNeE.
deHonoopmanbaerngHole CMOTb.
Kpesonbl.

Anbgernabl U KeTOHbI

CTpoeHue, U30OMepUss U  HOMEHKMaTypa
anbaernoos n KETOHOB. MonyyeHne
anbderMgoB M KETOHOB  OKUCIEHVEM U
AervapvpoBaHMEM  CMMPTOB,  TMAPOSIU30M

OUranoreHonpon3BOAHbIX, rmaparauuen
auetuneHa ero romosnoroB. OKCOCUHTES.
Cneuuncdhnyeckne MeToabl nosly4yeHus

apoMaTuyeckmx anbgermgos M KETOHOB:
peakunn  cdopmunuposanusa  (MaTTepmaHa-
Koxa) n aunnunposanus (®pugensa-padgTca).
Pusnyeckme n TOKCUKOIOrMYecKkme CBOMCTBA.
CTpoeHne M xapakTepucTuka KapOOHMITbHOM
rpynnel. Otnunumne ceasm C=0 ot cesAsm C=C.
Xumndyeckme  ceonctea.  [pucoeanHeHune
Bogopoda. Peakumm ¢ HykneounbHbIMU

peareHTamm n nx MEeXaHW3M:
B3aMMOJENCTBNE C CUHWUINBHOW KUCIOTOW,
MarHMmopraHn4eCckumm coegMHeHNs MK
(peakTuBbI puHbsApa), Bucynbdutom
HaTpus, aMMMaKoM, rMapoKCUNaMmHomMm,
rMapasnHoM, deHnnrmapasnHom.
Bsanmopencrtaue co cnnpTamm -

obpasoBaHue nonyaueTanen u audeTanemn.
Monnmepwnsaums anbaerMaos.

TayTomepuss  KapOOHWIbHBIX  COEAVHEHUN.
MoaBmxHOCTL  aTOMOB  Bogopoaa npwm
anbca—yrnepogHoM aTtoMe KapOOHUITbHbLIX
coeguHeHun. AnbgonbHag W KPOTOHOBas
KoHaeHcauus.

OxkucneHne anbaerMaoB U KeToHoB. Peakuus
cepebpsHOro  3epkana —  KavyecCTBEHHas
peakuusi Ha anbgernap.

MypaBbUuHbIN  anbaerna  (dopmansaerua).
Mony4yeHune B TEXHUKE. Monnmepsbl
dopmanbaernga. YkcycHbin anbgerua. Ero
nony4yeHvne " NpPUMEHEHNE. ALETOH,
TEXHU4Yeckne MeToabl nony4eHns "
NpUMeEHeHME.

OcobeHHOCTM apoMaTUYeCcKUX anbaerMgoB u
KeToHoB. Peakumm ¢ ydactmem rpynnel C=0
N OBeH30nbHOro Konbua (3anekTpodunbHoe
3ameLLeHne B M-NoMNoxeHne).

JTabopaTopHasa pabota Ne6 N3oamunauerar.




Tema 12. KapboHOBble KUCNOTBI U UX

nNpou3BOAHbIE
HomeHknatypa n n3omepus.
"omonornyeckmm pag npegenbHbIX

OOHOOCHOBHbIX KMCNOT. x nony4yeHue
OKMcreHmem NnepBUYHbIX cnmpToB n

anbaernaos, u3 ranoreHonpPon3BOAHbIX
yepes HUTPUNbI " yepes
MeTannoopraHmyecksie coenHeHuns,
OMbIneHnem CITOXHbIX achmpos.
MpoMbILLIIEHHbIE mMeToabl nony4yeHust
KapOOHOBbIX KMcnot OK/CHEHneM
napaguHOBbIX yrneBogoponos,
OKCOCUHTE30M.

dusnyeckne U TOKCUKOMNOrM4yeckme cBoWcTBa
0HOOCHOBHbIX KUCHOT. CtpoeHune

kapbokcunbHOW  rpynnbl K kapbokcunat-
WNOHOB.

Xnmumyeckme CBOWCTBA. KoHcTaHThI
KMCNOTHOCTW. O6pasoBaHue conem,
aHrMgpuaoB, ranoreHaHrmgpuaoB,  amuios,
HUTPUNOB, CMOXHbIX 3cupoB. U3yyeHune
MexaHu3Ma peakuui C MOMOLLB MeYeHbIX
aTOMOB. maBHenwmne 0COBEHHOCTH
NPON3BOAHBIX KACIOT U UX MPUMEHEHME.
MypaBbHass ©  yKkcycHas  Kucnotbl.  Mx
TEXHMYECKOEe MOofy4YeHne U  MpUMEHEHME.
BbiIBLUME XMPHBIE KMCNOTbI.

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

[1ByxoCHOBHbIE HacbILLEHHblEe KNCNOTbI.
OcobeHHOCTM  (PM3UYECKUX U XUMUYECKUX
CBOWNCTB. LLlaBeneBas, MarnoHoBas,
sIHTapHas n agunuHoBas KNCNOTbI.
TexHuyeckne  crnocobbl KX  MNONy4YeHwus,
CBOWCTBA M NPMMEHEHNE.

ApomaTtnyeckme KapboHoBble KucnoTtbl. Wx
MonyYyeHNe  OKUCIIEHWEM  apOMaTU4YeCKMX
yrmesogopodoB.  Pusnyeckme  cBOMCTBA.
XnMumyeckme CBOWMCTBA: peakuuMm C yvactnem
KapbokCcunbHOM  rpynnbl 1M BEH30MbHOro
KonbLa.

BeHsonHas KucrnorTa. Mepekuncb "
rmaponepekncs 6eHsouna. dranesas,
TepedTanesas KUCMOThI.




Tema 13. AsoTcogepxalline opraHmyeckue
coeauHeHus

HomeHknatypa, Knaccudukaums n
n3omepmuss MOHOHUTpoOankaHoB. [lonyyeHne
HATPOBaHMEM arkaHoB, W3 ranoreHankaHos
(HykneodunbHoOe 3amelleHmne).

CtpoeHue HUTpOrpynnbl. dusnyeckne
cBoncTBa. [UNOnbHbIN MOMEHT.

XumMmndeckne cBonctBa. BoccTaHoBneHue.
TayTomepwus. AKTUBHOCTb BOAOPOAHbIX
aTomoB npwm a-yrrnepogHom atowme,
KOHOeHcaumsa ¢ anbgermpamu. Peakuusi ¢
a30TUCTOMN KNCHOTON.

Nsomepus, knaccudukauus "
HOMeHKnaTypa apoMaTU4ecKmx
HUTPOCOEANHEHWIA. Monyyenune
HUTPOBaHMEM ©eH30MnbHOoro KonbLa.

HuTpylowme areHTbl, YCnoBusi NpoBeAeHUs
peakumMm 1 MexaHu3Mm.

XumMmundeckmne  cBouncTBa. BoccTtaHoBneHue
apomMaTU4eCcKnx HUTPOCOEANHEHWI B
HEeNnTpanbHON, LWEeNOYHON M KUCIOW cpepax.
AKTUBMpYIOLLEE BIMSIHUE HUTPOrpynnbl  Ha
3aMEeCTUTENM B OpPTO- M Napa-nosioKeHnsax B
peakumaxX HYKneoguibHOro 3ameLLeHus.
Knaccudmkauyus aMUWHOB: nepBuYHbIE,
BTOPUYHbIE, TPETUYHbIE. HOMEHKNaTypa.
Mony4yeHune aMunHoB ankunupoBaHuem
aMmuaka ranoreHankaHamm u  cnupTamuy,
BOCCTaHOBIIEHNEM asoTcoaepXxaLmx
COeINHEHUN  (HUTPOCOEANHEHUI, OKCUMOB,
HUTPUNOB, amugoB). Pu3NYecKne CBOWCTBA
aMUNHOB.

CtpoeHne amuHoB. sp3-CocTosiHMe artoma
asoTta. Xapaktepuctuka ceaszent C-N n N-H.

XumMmunyeckme 7] TOKCUKoMnornyeckmne
CBOWCTBA. OCHOBHOCTb, 3aBUCUMOCTb
KOHCTaHTbl OCHOBHOCTUM aMMHOB OT UX
CTPOEHUA. AnkunuposaHue "
aumnuposaHue.

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

3HaueHne npon3BoacTBa CUHTETUYECKNX
BOJIOKOH.




Tema 14. YrneBoabl

Knaccudpumkaums yrnesogos. MoHo-, onuro-
W nonucaxapuapl.

MoHocaxapuapl. Knaccudmkauyus.
"eHeTnyeckun D-psg caxapos.
OHaHTUOMepbI, AnacTepeoMepbl U 3NUMEpHI.
TayTomepus n cTepeoxmmms
MOHOCaxapuaoB. Ctepeoxnmus

MMMAKO3NOHOIo LeHTpa, aHOMepbl. fAsneHve

MyTapoTauunin.

lMony4yeHne MoOHOCaxapuAOB MMOpPOIM3OM OM
- 1 nonucaxapugos.

Xnmumyeckme cBoncTBa. Peakuumn OTKPbITbIX
dopwm: OKUCNeHue, BOCCTaHOBIIEHME,
B3aUMOJENCTBME C CUHWUMBHOW KUCIOTOW,
rMAPOKCUNAMNHOM, deHunrmapasmHom,
anumMepusauna nog AOEWCTBUMEM  LLENOYEN.

Peakuuu
ankunuposaHue
obpasoBaHue

aunnunpoBaHue. bpoxeHne MoHocaxapuios.
HOucaxapugbl. Knaccudpukaumsa wn CTpoeHue:
BOCCTaHaBnvBarmoLwme (manbTO3a, 4 3

uennobnosa),

(caxaposa, Tperanosa). WHBepTHbI caxap.

CpoiicTBa
ancaxapuaos:

KapOOHWIBHOW FpyNMbl, NonyaueTansHOro U

CNUPTOBbIX TMOPOKCUIIOB. CgolicTBa
HeBOCCTaHaBnuBawliMe  auicaxapugoB -
peakuuu c yyactmem CNUPTOBbIX
TMOPOKCUIIOB.

Beiclume nonucaxapugbl: Kpaxman,
uenntonosa. PacnpoctpaHeHue B npupoae,
CTpoeHue, npuMeHeHve. Mmoponus
Kpaxmana " Liennonoss.l. Adumpel
Lensonossl. HuTpokneTyaTka.
KapbokcumeTtunuenntonosa. VICKyCCTBEHHblE
BOJIOKHA Ha OCHOBe Lenmnonossol.
LiennodaH.

TayTomepMﬂ, CTeEpPEOXUMNA N XNMUNYECKUe
CBOWCTBaA MOHO-, AN- " nonncaxapumngos

LMKIUYECKMX dopm:
(yacTu4HOE U1 MonHoe),
N-rnukoangos,

HeBOCCTaHaBnmBawwue

BOCCTaHaBIMBaroLnX
peakuunn C yvyactmem

Utoro B cemecTpe (Ha kypce ansa 3A0) 34 34 40
KoHcynbTauum 1 npoMexyTovHas 25 335
atTectaums (Ok3ameH) ’ ’
Bcero koHTakTHasa pa6ora u CP no 705 735

AucuuninuHe

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoeKkTnpoBsaHmne y’vleﬁHbIM nraHoM He npeayCcMOTpeHO

5. ®OH[ OLIEHOYHbIX CPELACTB A4 MPOBEAEHMA NPOMEXYTOYHOW ATTECTALUMU

5.1 OnucaHune nokasarenen, KPUTEPMEB U CUCTEMbI OLleHUBAHUA pPe3yNbTaToB 00y4YeHus
5.1.1 Noka3aTtenu oueHnBaHnA

Kopn, HanmeHoBaHne oueHOYHOro
MokasaTenu oLeHnBaHNs pe3ynbTaToB 00yYeHMs
KOMMNEeTeHUMmn cpeacTea

1. ObnagaeT 3HaHMAMM OO OCHOBax Krnaccudukaumm opraHUYeCcKnx

o 1. Bonpocel yCTHOro
CO€AMHEHUN, O CTPOEHUKM, cnocobax MNONyYEeHUss U  XUMUYECKUX

. o cobeceoBaHust

OrlK-1 CBOWCTBaAxX pasfiMYHbIX  KIMAacCOB  OPraHMYecKux  CoefuHEHun, o

2. MpakTnko-

MexaHU3Max NPOTEeKaHUs! OpraHNYECKUX peakLui.
2. Wcnonb3yeT XMMWYECKME 3aKOHbl, CMPaBOYHblE [AaHHble U

OpuUeHTpoOBaHHbIE 3adaHNA




KOSNIMYECTBEHHbIE ~ COOTHOLUEHUSI  OpPraHWYeckUx  peareHToB B
OpPraHMYeCcKMX peakumsix Ans pelleHus NpuKnagHbiX 3agad.

3. MoXeT NpUMEHSITb 3SKCMEepPUMEHTarbHble MeTodbl OpraHNMYecKoro
CUHTE3a, MeToAdbl OYMCTKM, onpeaensieT PU3MKO-XMMUYECKUX CBOWCTBA
W yCTaHaBNUBAET CTPYKTYPY OPraHNYecKUX COEANHEHWN.

1. Umeet npeacrtaBneHne O TeopeTUdeCKMX OCHOBax OpFaHI/IL-IeCKOIZ
XUMUN, HanpaBneHndax ee npakTn4eckoro Ncrnosyib3oBaHUA.

2. CnocobeH NPUMEHSITb 3HAHMA MO XUMWUW OPraHMYECKUX CoeaMHEHun | 1. Bonpocbl YCTHOro
OnK-3 B XOAe pelleHMs TMpUKNajHbIX  3ajad,  nonb3osaThes yuebHoM, | cobecenoBaHusi

CMpaBOYHOM W Hay4yHOW nuTepaTypor, obpallaTbCs C OpraHUnyYyecKumMu | 2. MpakTnko-

COeANHEHUAMU C cobnoaeHneM NpaBun TEXHUKN 6e30NacHOCTH. OpPVEHTUPOBaHHLIE 3a4aHus

3. 3Hakom c XUMUYECKON TEPMUHOMOINEN, HaBblKaMun

3KCI'IepVIMeHTaJ'IbHOl7I pa6OTbI C OpraHn4ecknMmmn coegnHeHnAaMn.

5.1.2 Cuctema u KpuTEepun OLeHMBaHUSA

Kputepun oueHnBaHus chopMUPOBAHHOCTU KOMMETEHLIMI

LLikana oueHnBaHuA
YcTHOe cobeceanoBaHne MucbmeHHasn paboTa

Ob6yvatowmincs NnokasbiBaeT  XOpoLuui
YpOBEHb 3HaHWA B MNpefenax OCHOBHOMO
y4yeBHoro MaTtepuana B obnactn
5 (oTnNKn4HO) OpraH14ecKo XMMuu, BbINOMHAET
npefyCMOTPEHHbIE MPOrpaMMOoN 3adaHus;

MpasunbHoE peLlueHve npeanoXeHHoro
3afaHus. HanucaHbl Bce NpPOMEXYTOYHble U
KOHEYHbIN NPOAYKTbI NPEANOXEHHOW CXeMmbl

peakumn.
oTBeYaeT Ha [JOMNOSHUTENbHbIE BOMPOCHI
npenogasaTens.
O6yuvatomiica OEeMOHCTpUpyeT
O0CTaTOYHbIN YpPOBEHb 3HaHWN B
npegenax OCHOBHOTO y4yebHoro
MpaBunbHOE peLueHvne npeanoXxeHHoro
matepuana, 6e3 CylWwecTBEHHbIX OLIMBOK
3a0aHMA C HeCyLeCTBEHHbIMM  owmMbKamu.
BbINOSHSAET npeaycMoTPEHHblEe B
4 (xopoLuo) ) HanucaHbl  OCHOBHblE  MPOMEXYTOYHbIE ©
nporpammMe 3agaHus; HonyckaeT

KOHEYHbIA NPOAYKTbl NPEAfoXEeHHON CXeMbl
HecyLleCTBEHHble MNOrpeLuHOCTU B OTBETE

~ | peakuui.
Ha 9K3aMeHe M MpU BbIMNOMIHEHUN 3adaHUN
yCTpaHsieT nx oe3 nomoLLu
npenogaearens.
O6yuvatomiics rnokasbiBaeT 3HaHusA

OCHOBHOrO  yyeGHOro MmaTtepuana B
MUHUMamNbLHOM 06bemMe, HeoBXoO4uMOM

ONs JanbHenwen y4yebdbl; cnpaeBnsieTca C
HenpaBunbHoe pelleHne 3agaHus. [lonyyeHo

3 (ynoBneTBOpPUTENBHO) BBITIONHEHNEM 3aRAHNN, 1 o ckonbko MPOMEKYTOUHbIX NPOAYKTOB
NpeayCMOTPEHHbIX nporpammon,
Jornyckasi npu 3ToM GOMblUOe KONMUYEeCTBO peakLm.
OLUNGOK. HonyckaeT CYLLIECTBEHHbIEe

norpeLwHoCcTn B oTBETE n npun
BbIMOMHEHUN 3a4aHUN.

OOyuvarowmiics He OTBeYaeT Ha BOMPOCHI
2 6uneta (wnNn He packpbiBaeT  CyTu

(HeyoBnEeTBOPUTENLHO) | BOMPOCOB),  He  MOXeT  BbIMOMHUTb
NpeanoXeHHble 3aaaHus.

3agaHue He peLleHo.

5.2 TunoBble KOHTPOJNbHbIE 3aaHUSA UITU UHble MaTepuanbl, HEOGXoAUMbIe OISl OLLleHKU 3HAHUW, YMEHUN,
HaBbIKOB U (UNK) oNbiTa [EeATENbHOCTYU
5.2.1 Nepe4vyeHb KOHTPOJSILHbLIX BONPOCOB

Ne n/n | DopMynNUpoBKN BONPOCOB

Cemectp 3

I'Ionyqume npegenbHbIX yrneesogopoaos 13 NpUpoaHOro CbipbA. CTpOGHI/Ie allkaHoB.

CBolicTBa aLleTUNEHOBLIX YINEBOAOPOAOB Ha NpuMmepe 1-6yTuHa

CBolicTBa NpefesbHbIX YINeBoAOPOAOB Ha NpuMepe nponaHa

Cnoco6bl Nony4YeHnst apoMaTUYeCcKnX yrnesodopoaos (6eH3orn, Tonyon, KCUnorbl v ap.)

MonyyeHne 1 CTpoeHWe ankeHoB Ha npumepe 2-6yTeHa

CeoricTBa UmknonapaduHoB (LuUKnonponaH, LMKNobyTaH, LMKNONEeHTaH, LMKNOrekcaH)

CBolicTBa 3TUNEHOBbLIX YINEBOLOPOAOB HAa NpUMepe 2-MeTun-2-6yteHa

O (N[O BR]|W|IN|—~

MexaHunam paauKanbHOro xrnopmnpoBaHUAa |/|3o6yTaHa




9 CTtpoeHue, cnocobbl MONy4YEHUs U XMMUYECK1E CBOWCTBA aLleTuneHa

10 Xnmundyeckme cBomcTBa Tonyona

11 CTpoeHune n xummyeckne cBoncTea nponuHa

12 MonyyeHne apomaTnyeckmx yrneBogopoaos (6eH3on, Tonyon, Keunorsl 1 ap.)

13 CT1poeHune n xummyeckme ceonctaea 1,3-ankagueHos Ha npumepe 1,3-6ytagneHa

14 XumMmnyeckue cBoncTBa aTunGeHsona

15 CTpoeHune n xummyeckme ceonctea 1,3-ankagueHoB Ha npumepe 2-metun-1,3-0ytagmeHa

16 Cnocobbl nonyyeHns 6eH3ona n ero roMmosioros

17 CTpoeHue n xmMmmnyeckme CBOMCTBA LIMKNONponaHa, LUMKINoneHTaHa 1 UuMKrnorekcaHa

18 Xnmunyeckme cBoncTBa n3obytaHa

19 CeolicTBa apoMaTUYECKMX YINEBOAOPOAOB Ha NpMMepe n3onponunbeHsona.

20 Xnmunyeckme npespatleHms 1-0yTmHa.

21 Peakumnun anekTpodunbHOro 3ameLleHns B apoMaTuyeckom psay Ha npumepe Tonyona. MNpeacraButb
MeXaHW3M ankunnmpoBaHus Tonyona.

22 CTpoeHune n cBoMCTBa aueTuneHa.

23 CeolicTBa npefernbHbIX YrineBogopoaoB Ha npumepe 2-meTtunbyTaHa.

24 MMony4eHne n cTpoeHne 3TUNEHOBBIX YINEBOAOPOAOB Ha NpumMmepe 2-6yTeHa.

25 CTpoeHue 1 xuMmmnyeckme CBONCTBA LIMKIONponaHa 1 LUKnorekcaHa.

26 Xnmunyeckme CBOMCTBA arnkeHoB Ha Npumepe nponeHa.

27 CTpoeHune, NpoCTpaHCTBEHHAsA N30OMEPUS N XMMUYECKME CBONCTBA 2-0yTeHa.

28 MonyyeHue n npakTnyeckoe NpMMeHeHne aTuneHa.

29 CTpoeHue n xummyeckmne csonctea beHaona.

30 Mony4yeHne N xummnyeckne CBONCTBA ankeHoB Hanpumepe 1-6yTeHa.

31 CtpoeHue n xumunyeckune csorctaa 1,3-bytaguneHa.

32 Mony4yeHue n NpakTnyeckoe NpMMeHeHue aueTurneHa.

33 MonyyeHue npeaeneHbIX YrNeBOOOPOAOB M3 MPUPOAHOTO Chipbsi. CTPOEHME ankaHoB.

34 CBoiicTBa aLeTUIeHOBbIX YINEeBOAOPOAOB Ha nNpumepe 1-6yTuHa.

35 CeoiicTBa npefenbHbIX YINEBOAOPOLAOB Ha NpUMepe nponaxa.

36 CBoKcTBa CONpsKeHHbIX ANEHOBbLIX YrNeBOLOPOAO0B Ha npumepe 2-meTtun-1,3-6ytagueHa.

37 Cnocobbl Nony4YeHnst 1 CBOMCTBA CNMPTOB Ha NpMMepe 3TUMOBOIO CnvpTa.

38 CeoricTBa kapbOHOBbLIX KACNOT Ha NpUMepe NPONMOHOBOW KNCMOTbI.

39 CeolicTBa kapbOHOBbLIX KACNOT Ha NpUMEpPE MacsiHOM KUCMOTbI.

40 CaoiicTBa ranoreHonpou3BoAHbIX NpeAenbHbIX YrneBogopoaoB Ha npuMmepe 6pomaTaHa.

41 XvMunyeckne cBOMCTBa anbaernioB Ha npumepe BeH30MHOro anbaernaa.

42 BaxHeWnLwune cBoncTBa CNMPTOB Ha Npumepe BTop-6yTaHona. BoamoxHa nu Ang atoro coeguHeHus
cTepeousomepus?

43 CeolicTBa HenpegenbHbIX KapboHOBbLIX KUCMNOT Ha NpMMepe akpunoBon (MPONEHOBON) KUCIOTbI.

44 Mony4yeHne n xummyeckne cBoncTea oeHona.

45 CaoiicTBa CNMPTOB Ha NpuMepe NPOonuIoBoro cnupTa.

46 XvMnyeckune cBOMCTBa KapbOHOBLIX KUCIOT Ha Npumepe macrsiHon (GyTaHOBOWN) KACMOTbI.

47 lMpocTpaHCTBEHHAsA U30MEPUS U XMMUYECKUE CBONCTBA 2-XNopreHTaHa.

48 CeoricTBa kapbOHOBbLIX KACNOT Ha NpUMepe MPONMOHOBOW KNCMOTbI.

49 CeolicTBa anbaeraoB Ha NpMMeEpPE YKCYCHOro anbaervaa.

50 CBolicTBa CNMPTOB Ha NpUMEpPE M30MNPONMIOBOro cnmpTa.

51 CeoricTBa heHoNoB Ha npumepe o-meTundeHona (o-kpesona).

52 Xnmunyeckme cBoncTBa xrnopbeHaona kak NpeacTaBuUTENs apoMaTUYECKUX ranoreHonpon3BoaHbIX.

53 CeolicTBa ranoreHarnkaHoB Ha npumepe 1-6pombyTaHa. XapakTepHa v ansa 3Toro coegmHeHns
cTepeon3omepus

54 CeolicTBa anbaeraoB Ha NpMMepe M3oMacrsaHOro anbaervaa (metunnponaHans)

55 MMonyyeHune 1 cBOMCTBa apoMaTUYECKUX KapBOHOBbLIX KUCNOT Ha npumepe 6GEH30MHON KUCMOTbI.

56 Mony4yeHune n BaxHENLWME XMMNYEeCKMe CBOMCTBA 3TaHTMONA (3TUIIMEpPKanTaHa).

57 CeolicTBa anbaeraoB Ha NpMMepPe YKCYCHOro anbaervaa.

58 Ocob6eHHOCTM XMMUYECKNX CBOWCTB XIIOPBUHMNA (XIOP3TEHA), XITOPUCTOro annuna n xnopbeHsona.

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

60 XMn4eckne CBOMCTBA aLEeToHa.

61 Cnocobbl nony4yeHnst 1 CBOMCTBA CNMPTOB Ha NPMMEPE U30MpPOonMIoBOro cnupTa.




62 CBolicTBa ranoreHonpon3BOAHbIX NpeaenbHbIX YINeBOAOPOAOB Ha Npumepe 1-6pomnponaHa.

63 CeoiicTBa kapOOHOBbBIX KUCIOT HA NpUMeEpPE NPONMUOHOBON KUCMOTHI.

64 Mony4yeHue n ceorcTBa (peHONoB Ha Npumepe n-kpesona (n-meTundeHona).

65 | Xumunyeckne cBoicTBa KETOHOB Ha NpuMepe GyTaHoHa.

66 Mony4yeHue n cBOMCTBa 3TaHTUONA.

67 CaoiicTBa kapbOHOBbLIX KUCIOT Ha NpuMepe MacrnsHomn (6yTaHOBOW) KUCIOTHI.

68 Mony4yeHune n ceoricTBa 6eH30MHOrO anbaervaa.

69 Mony4yeHue n ceoncTBa beHona.

70 |MonyyeHwue 1 cBoOICTBa anbaerMgoB Ha NpMMepe NPOMUOHOBOTO anbaernaa (nponaHans).

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

71

72 Cnoco6bl nomy4YeHnst U CBOWCTBa CNNMPTOB Ha NpuMepe BTop.-6yTunoeoro cnupTa

73 CeoKcTBa apoMaTUYECKUX anbAerMaoB Ha npumMepe o-ToNyMnoBoro anbaervaa.

74 CaoiicTBa kapbOHOBbLIX KUCIOT Ha NpuUMepe MacrnsHomn (6yTaHOBOW) KUCIOTHI.

75 |CeolicTBa CNMPTOB Ha NpuMepe U3oGyTUNOBOTo cnupTa.

76 | Cnocobbl NonyyYeHus 1 CBOMCTBA apoMaTUYECKUX rarnoreHoNpon3BoAHbIX Ha NpuMepe xnopbeHsona.

77  |MNonyyeHue NpeaenbHbIX YINeBoaopoaoB U3 NPUPOAHOTO Cbipbs. CTpoeHMe ankaHoB.

78 CgolicTBa aLeTUNEHOBLIX YINEeBOAOPOAOB Ha nNpumepe 1-6yTnHa

79 CeolicTBa npeernbHbIX YrineBogopoaoB Ha NpMMepe nponaHa

80 Cnocobbl nonyyeHns apoMaTn4eckux yrnesoaopoaos (6eH3or, Tonyor, Keunonsl u ap.)

81 Mony4eHune n cTpoeHne ankeHoB Ha npumepe 2-0yteHa

82 CeolicTBa umknonapaduHoB (LuKonponaH, LMKNobyTaH, LMKNONeHTaH, LMKINOrekcaH)

83 CBoWcTBa 3TUINEHOBBIX YINEBOAOPOAOB Ha nNpumepe 2-metun-2-6yteHa

84 MexaHunam pagnkKanbHOro XnopmposaHUA |/|306yTaHa

85 CTpOGHVIe, cnocobbl Nosly4eHusi U1 XMMMYeckme CBOMCTBa aLeTuneHa

86 Xnmun4yeckme CBOMCTBa Tosyona

87 CTpoeHue n xummyeckne cBonCcTea NponnHa

88 Mony4yeHune apomartumyeckmx yrnesogoponos (6eH3on, Tonyorn, Keunonbl 1 ap.)

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

90 XuUMKn4yeckne cBoicTBa 9TUNOeH3ona

91 CTtpoeHue n xummnyeckme ceoncTea 1,3-ankagmMeHoB Ha npumMepe 2-metun-1,3-6ytagneHa

92 Cnoco0bl nonyyeHus 6eH3ona 1 ero roMosioros

93 CTpOGHI/Ie M XMMUYeCKne cBonCTBa UuKronponaHa, yuknorneHtTaHa n UMKrnorekcaHa

94 XvMunyeckme cBonCTBa n3obyTaHa

95 CBolicTBa apomaTU4ecKknx yrneBoAopoa0B Ha NpuMepe n3onponunoeHsona.

96 Xumnyeckue npespalleHunsa 1-6ytuHa.

Peakunn SJ'IeKTpO(*)I/IJ'IbHOFO 3aMelleHna B apoMaTtu4eCckoM paay Ha npumMepe Tonyona. npe,lJ,CTaBI/ITb

97
MeXaHWU3M ankunmpoBaHua Tonyona.

98 CTpoeHue 1 cBoncTBa aueTuneHa.

99 CeoiicTBa npefenbHbIX YINeBOAOPOAOB Ha Npumepe 2-MeTunbyTaHa.

100 |lMonyyeHue n CTpoeHMe STUMNEHOBLIX YITNIEBOAOPOAOB Ha NpumMepe 2-0yTeHa.

101 CTpoeHune n xmmmyeckmne CBOMCTBA LMKIIONPOnNaHa 1 LMKnorekcaHa.

102 | Xummnyeckme CBOMCTBA ankeHOB Ha NpuMepe nponexHa.

103 | CTpoeHue, NpoCTpaHCTBEHHAs M30MEPUS N XMMUYECKMEe CBONCTBa 2-0yTeHa.

104 | lMony4eHue n npakTnyeckoe NpUMeHeHne aTUneHa.

105 | CTpoeHune n xummn4yeckme ceoncTea 6eHsona.

106 |lMony4eHune n xummyeckne CBONCTBA ankeHoB Hanpumepe 1-6yTeHa.

107 | CtpoeHune n xummndeckme ceonctaea 1,3-0ytagmeHa.

108 |lMony4yeHune n NpakTnyeckoe NpUMEHeHNe aueTuneHa.

109 |lMony4eHue npeaenbHbIX YrNEBOAOPOAOB M3 NPUPOAHOrO Chipbsi. CTpOEHME ankaHoB.

110 |CeoncTtBa aueTUNeHoOBbIX YrNeBOAOPOAOB Ha npumepe 1-6yTuHa.

111 CeolicTBa npegernbHbIX YrieBogopoaoB Ha NpMMepe nponaxa.

112 | CBoncTtBa ConpsieHHbIX AMEHOBLIX YIeBOAOPOA0B Ha Npumepe 2-meTun-1,3-6ytagneHa.

113 | Cnocobbl nony4yeHnst 1 CBOMCTBA CNMPTOB Ha NpMMepe 3TUMOBOIO CNMpTa.

114 | CBowcTBa kapOOHOBbLIX KUCIIOT Ha MpUMeEpPE NPONMUOHOBON KUCMOTHI.




115 | CgoiicTBa kapOOHOBbBIX KUCIOT HA MPUMEPE MACISIHOM KACHOThI.

116 | CBoWcTBa ranoreHonpou3BoaHbIX NpPeAenbHbIX YINeBoA0OPOa0B Ha NpuMepe GpomaTaHa.

117 Xnmun4yeckme CBoWCTBa anbaernaos Ha npumepe 6eH30MHOro anbaervaa.

118 BaxHenLwmne cBoMCTBa CNMPTOB Ha Npumepe BTOp-OyTaHona. BoamoxHa nv Ans aToro coeguHeHus
crepeounsomepus?

119 | CeoWncTtBa HenpeaenbHbiX KApOOHOBLIX KUCMOT Ha MPUMEpPE akpUoBOW (NPOMNEHOBOW) KUCNOThI.

120 |lMony4eHue n xummyeckne ceoncTea peHona.

121 CeoWicTBa CNMPTOB Ha NpUMepe NPOMUITOBOro CnupTa.

122 | Xummyeckne cBONCTBa KapbOHOBBIX KUCINOT Ha Npumepe mMacnsHow (6yTaHOBOW) KUCTOTHI.

123 |lMpocTpaHCTBEHHAsA M30MEPUSA N XMMUYECKME CBOMCTBA 2-XNopreHTaHa.

124 | CeoWicTBa kapOOHOBbLIX KUCIOT Ha NMPUMEpPE NPONMUOHOBON KUCMOTHI.

125 CeoncTBa anbgernaoB Ha NpMMepe YKCYCHOro anbaervaa.

126 | CgoKcTBa CNMPTOB Ha NpUMepe M30NPONUIIOBOro cnupTa.

127 | CponcTtBa heHOsoB Ha NpumMepe o-mMmeTundeHona (o-kpesona).

128 | Xumwnyeckne ceoricTea xropbeH3ona Kkak npeactaBuTens apomMaTu4ecknx ranoreHonpon3BOAHbIX.

129 CeolicTBa ranoreHarnkaHoB Ha npumepe 1-6pombyTaHa. XapakTtepHa nv ang 3aToro coeguHeHns
cTepeoun3omepus

130 |CgoiicTBa anbaernaoB Ha NpMMepe M3oMachsiHoro anbaervaa (MetTunnponaHansi)

131 MonyyeHune 1 CBOMCTBa apoOMaTUYECKMX KAPOOHOBbLIX KUCIOT Ha Npumepe GEH30MHON KUCMOTHI.

132 |lMony4yeHue n BaxxHeNLIMe XMMNYecKkne CBOMCTBA 3TaHTUONa (3TUMepKanTaHa).

133 | CponcTtBa anbgerMaoB Ha npuMepe YKCyCHOro ansaernaa.

134 | OcoBEeHHOCTN XMMMYECKNX CBOMCTB XITOPBUHMNA (XJITOPaTeHa), XNop1cToro annuna un xnopbeHsona.

135 |CaoiicTBa heHONoB Ha npumepe o-MeTundeHona (o-kpesona).

136 | XumMwn4yeckue cBoKrcTBa aLleToHa.

137 | Cnocobbl NonyyYeHnst 1 CBOWCTBA CNUPTOB Ha NpUMepe U3onponunnoBoro cnupTa.

138 | CponcTBa ranoreHonpon3BoaHbIX NpeaernbHbIX YrneBogopoaoB Ha npumepe 1-6pomnponaxa.

139 | Cgoncrtea kapbOHOBbLIX KACMOT Ha NPUMEpPE NPONMOHOBOW KNCMOTbI.

140 |lMony4eHue n ceorcTBa (beHONOB Ha Npumepe n-kpesona (n-metundeHona).

141 XnMmmnyeckme CBOMCTBa KETOHOB Ha NpuMepe GyTaHoHa.

142 |lMonyyeHwne n cBONCTBaA aTaHTMOMA.

143 | CeowicTBa KapOOHOBBIX KMCIOT Ha NPUMepe MacnsHou (6yTaHOBOW) KMCMOTHI.

144 MonyyeHune n cBoncTBa OEH30MHOrO anbaernaa.

145 |lMony4yeHue n ceorcTBa beHona.

146 |lMonyyeHuve 1 cBONCTBa anbAernaoB Ha NpMMepe NPoNMOHOBOIo anbaervaa (nponaHans).

147 XrMurYeckme CBOMCTBA ranoreHonpon3BoaHbIX Ha npumepe 2-6pombyTtaHa. CTepeonsomMmepusi 3Toro
coeUHeHUs.

148 | CnocoObl nonyyYeHnst U CBOMCTBA CNMPTOB Ha NpumMepe BTOP.-OyTUIOBOro cnmpTa

149 CeolicTBa apoMaTUYECKMX anbAerMaoB Ha NpuMepe O-TONyMOBOro anbaervaa.

150 |CgoicTBa kapOOHOBbLIX KUCIOT Ha NPUMEPE MacrsiHOM (OyTaHOBOW) KUCTOThI.

151 CeoiicTBa CNMPTOB Ha Npumepe M300yTUNOBOro cnupTa.

152 | Cnocobbl nony4yeHnst 1 CBOMCTBA apoMaTMYECKUX ranoreHonpomn3BOAHbIX Ha NpuMepe xnopbeHsona.

5.2.2 TunoBble TeCcToBble 3afaHnsA

He npegycmoTtpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHUsA (3aaayvu, Kemucbl)

3apaHue 1.

|-|OJ'IyLII/ITe 6yTaH N3 COeMHEHUA C TEM >XE€ YUCIIOM, C MEHbLUMM YUCIIOM W C OOoMbLWMM YUCITOM yrmepoaHbIX

aTtoMoB. McxogHble BellecTsa 1 NpoAyKTbl peakunn Ha3oBUTE MO BCEM HOMEHKNaTypaMm.

3apgaHue 2.

HazoBuTe ¥ HanuwuTe CTPYKTypHble OpMyrnbl 3TUIEHOBOIO  YriieBogopoaa, O030HUA

pacuienneHum Bogon obpasyeT popmanbgerng CH20 1 metunykcycHbii anbgerng CH3CH2CHO.

KOTOPOro

npwu




5.3 MeTogu4yeckue matepuansl, onpegensitowme npoueaypbl OLLeHUBAHUA 3HAHUIN, YMEHUI, BNnageHuin
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa gonycka o6yuvatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsiAoK NMMKBUAaLUmM akageMmnyeckomn

3a0MKEHHOCTU

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

5.3.2 ®opma npoBeAeHUsA NPOMEXYTOYHOM aTTecTaLuMm No AUCLMNIInHe

YcTHas +

MNucbmeHHas +

KomnbroTepHoe TecTtnpoBsaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHON aTTecTaumMm no AUCLUUNInHe
Bpemsi Ha noaroToBky oTBeTa Mo ounety 45 MUHYT.

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

TpaBeHb B. . OpraHunyeckas XnUmus https://ibooks.ru/rea
yyebHoe nocobue ans i ding.php?
Bysos : B 3 T. T. Il. — 7-¢| Mocksa: Jlabopatopus 2020 short=1&productid=
n3g., anekTpoH. — (Y4ebHuk SHaH 372724
OS5 BbICLUEN LUKOMb)
TpaseHb B. ©. OpraHunuyeckass  Xumus https://ibooks.ru/rea
yyebHoe nocobue ans i ding.php?
Byso : 8 3 1. T. |. — 7-¢| Mockea: Jlabopatopus 2020 short=1&productid=
n3g., anekTpoH. — (YuebHuk SHaHM 372723
ANs BbICLUEN LUKOSbI)
TpaBeHb B. ©. OpraHuuyeckass  xumus https://ibooks.ru/rea
y4yebHoe nocobue ans ) ding.php?
BysoB : B3 T. T. lll. — 7-e Mocksa: ”a6OPaT°p”H 2020 short=1&productid=
n3a., anekTpoH. — (Y4ebHuk HanW 372725
ONs BbICLUEN LUKOMbI)
6.1.2 lononHuTenbHas y4yebHasa nutepaTtypa
MapwwuH A. T1. OpraHnyeckass  XuMusa B Cankr-MeTen6vor http://www.iprbooks
pUCyHKax, Tabnuuax, XMMMSD?NIYP ' 2017 hop.ru/67352.html
cxemax
AB. e Bekkn, AB.|Ontnyeckas axkTuBHOCTb W| M-Bo o6pasosaHus PO, http://nizrp.narod.ru/
Kyp3uH Xumnga  yrnesogoB  [TekcT]: CMNerTyPM. — CMo6. : 2011 optichactivn.htm
y4yeb. nocobue CnerTyPI
0., TpvwwH, M.B.|Manein NPaKTUKyM no M-BO 0B60a30BaHMS U http://nizrp.narod.ru/
LWadpeena, A.A. | opraHmyeckon XUMUU. P metod/kaforgchem/2
KyapsBuesa Bbligenexne " oymncTka Hayku, BLUITS . 2018 018_07_15_02.pdf
cnerynTtq. - CINe.:
OpraHnyecKkmx BELLeCTB BLUITS CM6MYNTA
[TekeT] : yueb. nocobue

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MH(POPMALIMOHHO-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-OMbnnoTeyHas cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

6.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpoCTPaHAeMoro NporpaMMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013



6.4 OnucaHne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne
PedpaktomeTpbl, Becbl nabopaTopHble, nNpubopbl ANA  onpefeneHus  Temnepartypbl
5-339 NNaBneHnst , CYLWWNbHbLIN LWKad, MAUTKU SNEKTPUYECKME, MELLArnku MarHUTHble, MeLlarnku
MexaHu4eckMe, BaKyyMHbI HacoC, BOAOCTPYWMHbIE HACOChl, BbITSKHblE LIKadbl, Ucnaputenb
poTtopHbin LABOROTA-4000, cnektpodgotomeTtp CP-2000.
MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Jocka
JlekunoHHasa y A PyA 4 P A
ayautopus
PedpaktomeTpbl, Becbl nabopaTopHble, npubopbl Ons  onpedeneHus  TemnepaTypbl
5-339 nnaeneHust , CYLWNbHbIA LWKad), MNAUTKA 3NEKTPUYECKMe, MeLlankym MarHuUTHble, MeLuanku
MeXaHM4yeckme, BaKyyMHbIA HAcOC, BOAOCTPYWMHbIE HACOCHI, BbITSKHbIE LWKadbl, MCMapuUTenb
poTopHbin LABOROTA-4000, cnektpocgotomeTtp CP-2000.
MynbTumeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, Jocka
JlekunoHHas ¥ A pyA 4 P A

ayautopus




