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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

1.1. MecTo npenoaaBaeMoil TUCIUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON TPOTrPaMMBI

BasoBas IZl Ob6sa3aTenbHas I:l JononHuTensHo
Bnok 1: aBnseTca akynbTaTMBoM

BapwnatusHas I:l Mo BbIGOpPY I:l

1.2. Uenb aucumnnuHbl
CdpopmupoBaTb koMneTeHUUn oby4vatoLerocs B 06nactn opraHM4eckom Xmmmuu.
1.3. 3agauu AMCLUMNNUHBbI
o CdopmupoBaTb NPOYHbIE 3HAHUS O BaXKHEMLUMX KOHUEMNUUSAX TEOPEeTUHECKOW OpraHUYeckom Xmmuw,
MeToAax NonyYeHUs N XMMUYECKUX NPeBpaLLEHMAX OPraHNYeCKMX COeaNHEHWI Pa3nUYHbIX KIacCoB;
e PaccmoTpeTb HOBeKWMe MeToAbl OnpedenieHns cocTaBa, CTPOEHUSI U PeaKLMOHHOW CnoCOBHOCTH
OpraHM4eckux BELLECTB;
e  /3yunTb OCHOBHbIE MYTW NPAKTUYECKOrO NCMOSb30BaHMS OPraHNYeCcKMX COeANHEHWN;
o CdopmupoBaTb HaBblkM OBpalleHns ¢ opraHMYeckuMmn BellecTBamu, B TOM 4YuChe B npoueccax Mx
CVHTEe3a, OYMCTKN U naeHTndmkauuu.

1.4. I'Iepequb nrnaHnpyembiXx pe3ynbTaTtoB 06yqe|-|m| no gucuunniinHe, COOTHeCeHHbIX C
nnaHnpyembiMmu pe3yribTataMmn OCBOEHUA oﬁpasoBaTeanoﬁ nporpamMmmbl

Koa OT1an opmMmpoBaHus
KoMneTeHLUunn dopmMynupoBka KOMMeTEHL MK
. 2
OnkK-2 rOTOBHOCTb MCMNOSb30BaTb 3HAHMSI O COBPEMEHHOM

dom3nyeckon kKapTMHe Mupa, NPOCTPAHCTBEHHO-BPEMEHHbIX
3aKOHOMEPHOCTSX, CTPOEHNM BellecTsa Ans NOHUMaHusA
OKpY)KaloLero M1upa v siBNneHnin npupoasl

MnaHupyemble pe3ynbTaTbl 06y4YeHUsA

3HaThb:

1) OCHOBHblE TEOPUM OPraHNYECKON XMMUMK, OBLLME 3aKOHOMEPHOCTU XMMUYECKUX peakUmii C y4acTuem
OpraHN4YecKnX BELLLECTB M MX MECTO B XMW N €CTECTBEHHbIX HayKax B LIENOM;

2) CBSI3b MOJIEKYNSIPHOIO CTPOEHUST OCHOBHBIX KIAaCCOB OpraHMYeCKNX COeaMHEHN OPraHNYeCcKmX
COEMHEHNN C UX CBONCTBaMU;

YmeThb:

1) oTHOCMTL OpraHMYecKne CoeMHEHs K onpeaeneHHbIM TUMam 1 Krnaccam rno CTPYKTypHOM dhopmyrie 1
YHKLUMOHANbHbIM rpynnam 1 NporHo3npoBaTb Ha OCHOBaHUM 3TOrO HanpaBfieHNe U pesynbTaTt Ux
XUMUYECKMX MpeBpaLLEHIN;

2) NPUMEHSTL NOMNyYEeHHbIE 3HAHUA AN1s1 MOHUMAHUSA OKPYXXaoLEero Mupa u siBfieHUn npupoasbl;

Bnapetb:

1) OCHOBHbLIMM MeTOAaMU N3YHEHWsi CBOMCTB OPraHNYECKNX BELLECTB KaK NpeacTaBuTeneil MaTepuansHoro
MU1pa;

2) OCHOBHbIMW MPEACTaBNEHNSMM OPraHNYeCKoN XMMUK Anst 0O bACHEHUS SIBITEHUIN OKpYXKatoLLen cpeabl,
BbIsiIBNEHNs1 €€ BO3MOXHOCTEN U PECYPCOB.

OnkK-3 rOTOBHOCTb MCMOMb30BaTh 3HAHWUSA O CTPOEHUM BelllecTBa, | 12
npupoae XMMMUYECKOI CBA3W B pasnuyHbIX Krnaccax

XUMUYECKUX COeAMHEHUIN AN MOHUMAHWSA CBOWCTB

MaTepuanoB U MexaHuama XMMUYECKUX NpPoLIeccoB,
NnpoTekKalLLMX B OKpyXKaloLleM Mupe

3HaTb:

1) OCHOBHbIE TEOPUW OPFraHNYECKON XMW, OBLLIME 3aKOHOMEPHOCTU XMMUYECKMX PeaKLMi C yHacTmem
OpraHN4ecKkux BELLECTB;

2)CTpPOEHME 1 CBOMNCTBA OCHOBHbIX KITACCOB OPraHNYeCKMX COeANHEHWI OPraHNYeCKUX COeANHEHWN;

3) OCHOBHble METObl CUHTE3a OpraHNYEeCKNX COeaUHEHNN;

YMeTb:

1) OTHOCUTb OpraHuMyecKkne CoeauHeHUs K onpeaeneHHbIM TUNam 1 Knaccam rno CTPyKTYpHON hopmyrne u
YHKUNOHANbHbLIM rpynnam;

2) NporHo3upoBaTb HanpasneHne 1 pesynbTaT XMMUYECKNX NPeBpaLLEeHNA OpraHN4eCcKUx CoeanHeHun
3) camocTosiTenbHO paboTtaTth € y4ebHOW, Hay4YHON 1 CNPaBOYHOM NUTEPATYPOU; BECTU MOUCK
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Kop,

OTan opmMmmpoBaHus
KOMMeTeHUMn dopmynupoBka KOMMeTeHL MM

WHpopmMaumm n genatb ob6o6LaoLLme BbIBOALI;
4) NPUMEHATb NOJTyYEHHbIE 3HAHWUS NPU PELLEHUN NPAKTUYECKMX 3a4a4 U NOCTaHOBKE NTabopaTopHbIX
3KCMEPUMEHTOB;
5) ocCyLecTBMATb CUHTE3, OYUCTKY U NOAEHTUMKALNIO OPraHMYECKNX BELLECTB MO 3a4aHHON METOLMKE;
6) onpenensitb BaxHeunwmne ouU3nKo-XMMNIeCckue XxapakTepmucTukn opraHnyeckux coeaMHeHUN.
Bnapetb:
1) OCHOBHbIMM MeTOAaMM NONy4YEHUS OpraHMYEeCKNX BELLECTB B NabopaTopHbIX YCINOBUSIX;
2) OCHOBHbIMUW NPeACTaBNEHNSAMN OPraHNYEeCcKO XUMUKM Ans o6bACHEHUS ABMNEHUI OKpYXKatoLLen cpeapl U
BbIsiIBNEHNs1 €€ BO3MOXHOCTEN U PECYPCOB.

MK-18 rOTOBHOCTb UCMOMb30BaTh 3HAHNE CBONCTB XUMUYECKNX 2
3M1EMEHTOB, CoeAMHEHNA N MaTepuMarioB Ha NX OCHOBE A4S
peweHns 3agad npogeccnoHanbHON SesaTenbHOCTH

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaThb:

1) TeopeTu4eckme OCHOBbI OPraHNYEeCKOM XMMNN Kak CUCTEMbI 3HAHMIA O BELLIECTBAX U XMMUYECKMX
npoLeccax - opraHMYecKknx BeLLecTBax, BCTpevarLwmecs: B NpUpPOoaE;

2) ponb OpraHNYecKnx BELLECTB B OKpYXKaIoLLEN cpeae 1 X paumoHaribHoe UCNoNb30BaHUE, CTENEHb UX
OENCTBUS Ha XXMBbIE OpPraHn3Mbl;

3) OCHOBHbIE HanpaBneHWs NPaKTUYECKOro UCMNOb30BaHUSA JOCTUXKEHUN OpraHUYeCKOM XMmMuu.

YmeTb:

1) aHanuM3MpoBaTbh NOrMYECKME LIENOYKN «KCTPOEHNE-CBONCTBA-NPUMEHEHNE OPraHUYeCKMUX BELLECTBY;
2) npeAcTaBnsiTb MEXaHU3Mbl XMMUYECKNX PeaKLMi C yHaCTUEM OpraHMYecKnX coeguHeHn;

3) BbIbupaTb NyTN CUHTE3a 3aaHHOr0 OpraHMYecKoro BeLLecTBa.

BnapeTb:

1) npakTU4ecKUMM HaBbikaMu OPraHNYeCKOro CUHTE3a;

2) TeopeTMYEeCKMMU MeTogamMm ONUCaAHNS CBOMCTB OPraHNYeCcKuX COeAMHEHUIN Ha OCHOBE COBPEMEHHbIX
MeTO[OB NX aHanun3a;

3) SKcrnepuMeHTanbHbIMY MeToAamMmn onpeaeneHms husnkKo-XMMMUIECKNX CBOMCTB OPraHNYeCcKmX
COEeNHEHUN.

1.5. AucumMnnuHbl (NPaKTUKK) obpasoBaTenbHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopMupoBaHue KOMNeTeHUMN, yKa3aHHbIX B N.1.4:

®usuka OlMK-2,

O6wasa n HeopraHudeckasa xmmna OlK-3, MK-18.

2. COOEPXAHUE ANCUUMIIUHDI

Ob6bem (Yachbl)
HaumeHoBaHve u cogepxaHuve oS .85 88
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOIS z2 £ 9 32
°og|°8gd g@
] ®g ®o
Y4yebHbIn moaynb 1. OCOGEHHOCTU CTPOEHUS OpraHNYeckux coeguHeHun. NMpeagenbHblie
yrnesogopogbl
Tema 1. lMpeameTr opraHMYecKom XMMUU U KiaccuuKaumsa opraHMYecKunx
coeAvHeHUN
MpeomeT opraHm4eckon xmummmn. OCHOBHbIE CblPbEBbIE MCTOYHUKM MOMYyYEeHNs
OpraHuMyeckux coeanHeHun. BaHenwme oTpacnuM 9KOHOMUKW, CBSI3aHHble C
nonyyeHnem, nepepaboTkon u notpebneHvem opraHudeckux BewecTs. MeToabl
BblOEIIEHNS N OYNCTKN OPraHNYECKUX COeAMHEHWNI. 18 8
BpyTtTo-hopMynbl. CTPYKTYpHble W CKeneTHble opMynbl OpraHU4YecKux
BeLecTB, HeOOXOAMMOCTb WX WCMOMb30BaHWS AN MpeacTaBreHusi CTPYKTYPHbIX
n3omepoB. [MpocTpaHCTBEHHbIE MOOENN OPraHUYEeCcKMX MOMEKyn (LapoCTepXHEBbIE
n Ctioapta-bpurneba).
Knaccudmkauus opraHmyecknx coeguHeHun. AsneHme romonormm. PyHKLMoHarnbHble
rpynnbl. Knaccbl 1 HOMEHKNaTypa OpraHN4eCcKUx CoOeqUHEH.
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX Moaynen, Tem n popm KOHTpOIs

Tema 2. OCOBGEHHOCTN CTPOEHNA OPraHNYeCKUX coeauHeHUn

[MoHATUA O XMMMYECKOW peakuun u xmmMuyeckon ceasu. MNpupoaa n cnocobsl
obpasoBaHusa CBA3EN B OpraHUYeckuMx coefuHeHusax. [IBe cuctembl npeacraBneHum
06 obpasoBaHUM XuMU4eCcKux ceasen. Teopus BaneHTHbIx nap (I.J1stonc-B.Koccens).
KoBaneHTHas M MOHHas CBA3b C TOYKM 3peHMs 3Ton Teopun. KBaHTOBOXMMUYECKME
NpeacTaBneHuss O MNpUPOAE XUMUYECKMX CBA3EW. ATOMHbIE W  MOSEKYMspHbIE
opbutanu. 'Mbpuamsauna aTomHbIX opbuTtanen atoma yrnepoga. o- u n-CBaAswu.
XapakTepuCTUKM KOBANeHTHOW CBA3W: [AJIMHA, HanpaBfeHHOCTb, MOMSAPHOCT,
NnonsApu3yemMocTb, 3HEpPrusl.

OcCHOBHble  TWUMbl  paspbiBa  XMMWYECKOW  CBA3W.  [oMonuTuyeckun
(pagvkanbHbI) paspbiB cBs3n. OnpepeneHve paguvkana, YCIoBuUsi NpoTekKaHusi
pagvKanbHbIX peakuuin. eTeponuTuyeckuin  (MOHHbIA) paspbiB CBA3W. [loHATME
KaTMOHa U aHWOHa, YCNOBUS NPOTEKAHUSA NOHHBIX PeaKLUIA.

Knaccudpumkauusa opraHuMdeckux peakuum Mo  Xapaktepy npeBpalleHus:
peakumu 3aMeLleHns, NPUCOeAMHEHUS, OTLEeNNeHNs, N3oMepur3aLmu.

Tema 3. O6wan xapakTepucTuKa U CTPOeHue arkaHoB
O6bwasa d¢opmyna. [omonorMyeckuin psg ankaHoB HOPMAarnbHOMO CTPOEHMS.

CtpyktypHas usomepus. [NepBUYHbIA, BTOPWUYHBLIA, TPETUYHBIN U YETBEPTUYHbLIV
aTombl yrrnepoga. HomeHknatypa npefenbHbiX YrneBogopoaoB.

lMonyyeHve ankaHOB M3 NPUMPOOHOIO Chipbsi: NepepaboTka NPMPOLHOro rasa,
neperoHka v KpekuHr Hedpu.

BaxHenwme usnyeckne un TOKCMKOMNOrMYeckne CBOMCTBA npenernbHbIX
yrneBodopoaoB.

XapaktepucTvka CBA3en B MOreKynax npefenbHbiX yrineBodopoaoB (4NunHa,
3Heprus, TeTpasgpu4eckas HanpaBneHHOCTb).

Tema 4. XuMnyeckme CBOMCTBA arikaHOB

Peakunn pagukanbHOro 3amelleHus: ranoreHMpoBaHue, HUTPOBaHUe,
cynbcoxnopupoBaHue. PasnuyHas peakuMoHHasi CnocoBHOCTb  NEePBUYHOrO,
BTOPMYHOIO U TPETUYHOrO YrnepoaHblX aTtoMOB B 9TuxX peakuusax. LlenHon
paguvkanbHbI MeXaHU3M ranoreHMpoBaHust ankaHoB. OTHOCUTENbHasi YCTOMYUMBOCTb
pagukanoB. WHuuuupoBaHve M uHrMbupoBaHue  peakuun. [lpeBpalleHus
yrneBodoOpOAOB NPV BbICOKUX TemnepaTtypax (KpekuHr). dernapupoBaHune ankaHos.
Ncnonb3oBaHue TepMMYeCcKMX MNpeBpaLleHui yrneBodopodoB npu nepepaboTke
HedTM 1 nx aKoHOMUYeckoe 3HadveHne. OkMcneHne npenenbHbIX YrNeBoaopOaO0B.

Wcnonb3oBaHne npegdenbHbIX YrNeBOAOPOAOB B OpPraHMYeckOM CUHTese.
YrneBogopodbl Kak MOTOpHOe TomnmBo. OCHOBHbIE HanpaBreHUs CHWDKEHUS
TOKCWYHOCTM BbIXIOMNHbIX ra30B ABuraTenen BHyTPEHHEro CropaHus.

Texkywmn koHTponb 1 (oT4eT no nabopatopHou paboTe)

Tekywmn koHTponb 1 (konnoksuym 1)

YyebHbI Moaynb 2. HenpeaenbHbie yrneBogopoasbl

Tema 5. AnkeHbl (3TUNeHoBbIE yrneBoaopoabl)

omonornyeckun psaa  3TUNEHOBLIX  yrnesogopodoB. O6wasa  dopmyna.
M3omepusa aTUneHoBUX yrneBOAOPOAOB: CTPYKTYpHas u reomeTtpudeckas (E- un Z-).
HomeHknaTypa.

MpoMbilwneHHble MeToAbl MOMy4YeHUs 3TUMEHOBLIX YINeBOoAOpOdOB - Ae-
rmopupoBaHue WM KpekuHr npefenbHbiX YyrneBogoponos. [lonyyeHue 3TUNEHOBbIX
yrneBodopoaoB AervaporanoreHnpoBaHmem MOSIOrasioreHonpou3BOaHbIX,
aerngparaumen cnvpTtos (npasuno 3anuesa).
dursmnyeckmne 1 TOKCUKOSOrMYeckne CBOMCTBa orienHOB.

CTpoeHne ankeHoB. XapakTep CBsi3ell B 3TuneHe, sp2-rmbpuausauus, n-
CBS3b. [INnHa, BaneHTHbIe Yriibl, 3HEPTUS U NOMASPU3YEMOCTb JBONHON CBA3MN.

Xumnyeckue CBOWCTBA. KaTtanutnyeckoe rmopupoBaHue. Peakunn
ANEKTPOUIBHOIO NPUCOEAMHEHUS U UX MexaHu3M. [lpucoeamHeHue ranoreHos,
raroreHoBOOOPOAOB, XJIOPHOBAaTUCTOWM KUCNOThl, BoAbl (rmapatauwmsi). [pasuno
MapkoBHvkoBa. PagukansHoe npucoefuHeHne 6poMMCTOro Booopoaa, NepeKUCHbIN
adpdpekt Kapawa. OkucneHne oneduHOB OO OKUCEW, TNUKOMEN; OKUCIEHME C
paspbiBOM ABOWHOW yrnepoa-yrnepoaHon cesasn. O30HMpoBaHue.

Monumepunsauma oneduHos. MoHOMepbI, onNUromepbl, NonMMepbl. PagukansHbIn U

O6bem (4achl)
(0] [0 (0]
HEYERE:
I21 223 2%
o3| °cgd ©&
] ®g ®o
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11 14
5 3
2
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O6bem (4achl)

HavmeHoBaHve v cogepxaHnue .- 58 S g8
y4ebHbIX Mogyrnen, TeM 1 chopM KOHTPONS g 2 I g g g 0
o 5sgd ©&

8| g =%

WOHHbIN MeXaHU3Mbl nonuMepusauun 3HadeHne NoNMMEpPHbIX MaTepuanos.
OTuneH, nponuneH, OyTuneHbl. WX NPOMBbILLNEHHbIE WCTOYHUKUM U  OCHOBHbIE
HanpaBneHus ucnonb3oBaHus. [lonuatuneH, nonunponuneH. W3srotoBneHune
n3genumn us NnonuaTuneHa kak npumep 6e30TX0AHON TEXHOMOIMK.
Tema 6. 1,3-AnkagneHbl (ConpsikeHHble AUEeHOBLIE YrIeBoAopPoAbl)
Yrnesogopoabl C COMNPSKEHHbIMU ABONHBLIMW CBA3SMU: OUBUHUA U U3OMpPEH.
Cnocobbl nonyyeHunst guBMHMNA U3 OyTaH-OyTEHOBOW ppakuun KpPEKUHr-rasos,
usonpeHa u3 TMeHTaH-NMeHTeHOoBOW dpakumMn, a Takke w3 un3obytuneHa wu
dopmanbgernga. Pusnyeckme n Tokcukonornyeckme caorictea. CTpoeHne OMEHOB C
COMPSPKEHHBIMU  OBOVHLIMK CBA3AAMW. XapakTepucTuka cBsizem B 1,3-OyTagueHe.
MoHsATMEe O conpsbkeHun. OHeprust conpsbkeHnsi. Cnocobbl M3obparkeHnss CTPOeHUs
OVNEHOB C COMNPS)KEHHbIMU ABOVHLIMUW CBA3SIMU. 8 10
XvMuyeckme CBONCTBA U MeXaHU3Mbl MpeBpaLleHUn [OUMEeHOBbIX YrreBo-
[0poJoB C COMPSDKEHHbIMU  OBOVHbIMK CBA3sSIMWU. Peakuun npucoeamHeHus BO-
aopopa, ranoreHos, ranoreHosogopogos (1,2- n 1.4-npucoegunHenne). MexaHusm
3NeKTPOUIBLHOro npucoeauHeHus (conpspKeHHbIN KapbeHneBbIN WOH).
Monumepunsauma mn cononuMmepusaums OueHoB. HaTypanbHbIl U CUHTETUYECKUN
kayyyku. lMonyyeHve msgenunm u3 pesuHbl. [Mpobnema yTunusauum otpaboTaHHbIX
PE3NHOBbLIX U3AENUMNA.
Tema 7. AnkuHbI (aueTuneHoBble yrnesoaopoabl)

O6uwaa d¢dopmyna. [omonoruyecknn psg, M30OMepusi, HOMEHKnaTypa.
lMonyyeHune aueTuneHa u3 MmeTaHa, kapbuaa kanbuus. [lonyyeHune romonoros
auetuneHa JdermagporanoreHMpoBaHMEM  AurarioreHarnkaHoB, — arnkuinpoBaHUEM
aueTtuneHa.

dusnyeckre n TOKCUKONMOrMYCceKne CBOMCTBA aLleTUIEHOBbIX YrNeBo4oOpOaOB.

CTpoeHve aueTurneHoBbIX yrnesogopodoB. Sp-Imbpuausaumsa. Keax-
TOBOMEXaHM4yeckasi TpakToBKka TPOWMHOW CBA3W. XapakTepacTuka TPOWHOW yrrepoa- 11 12
yrnepogHou OBs3u (4NvHa, aHeprus, NONSAPHOCTb U NOMSIpU3yeMoCThb).

Xumundeckme csoncTtBa. Peakumn npucoeguHeHuss BoAopoAa, ranoreHos,
ranoreHoBo4opoaoB, BOAbl, KAapOOHOBLIX KUCIOT, CUMHUIBLHOW KWUCMOTbl, CMNUPTOB.
MexaHu3ambl  rmaBHEWLINX  peakuuin  3NeKTPOUNBHOrO U HYKNeodUIbHOro
npucoeauHeHnsi. Peakuun 3amelleHuss TepMMHanNbLHOrO artomMa Bogopoaa:
obpasoBaHue aueTUneHnaoB, MarHUMOPraHNYECKUX COeANHEHMIA.

Ponb auetuneHa kak Ba)KHeEWLWIEro Cbipbs MPOMbILLIIEHHONO OPraHM4YecKoro
CuHTE3a.

Tekywmn KoHTponb 2 (0T4eT no nabopatopHou paboTe) 5
TeKyWwmMn KOHTpOnb 2 (NpoBepoyHas pabota 1) 2
YyebHbIn Moaynb 3. Kapbouuknnyeckue yrnesogopoabl
Tema 8. LinknonapacuHbl (HacTeHbI)

CTpyKTypHas nsomepus LuknonapaduHoB. HedpTb Kak UCTOUHMK NONYyYEHNS
Ha(pTeHoB.

CTtpoeHue Tpex-, YeTbIipex-, NATU- N LUECTUYIEHHbIX LIMKITOB. 8 14

XvmMmuyeckme cBoncTBa uuknonapaduHoB. OTHOcUTENbHAsA MPOYHOCTb LIMKIOB
B 3aBMCMMOCTM OT X pa3mepa. [mgpupoBaHue, AeiCTBUE ranoreHoB 1 MUHepanbHHX
KVMCMOT, OKMUCIEHUE, M30MEPU3aLUS LMKNonapaguHoB.
Tema 9. ApomaTnyeckue yrneeogopoabl

HomeHknatypa wu wusomepud. [lonydeHne O6eH3ona u €ro roMosioroB:

apomaTtusdauusa HedTn (pUPOPMUHI), BbIAENEHME W3 KAMEHHOYrOSIbHOW CMOIbI,
KOKCOBOrO rasa, Hedptn, AnkunmnposaHue 6eH3ona.
dusmnyeckmne 1 ToKCUKonornyeckne csomcTesa 6eH3ona n ero roMonoros.

MprynHbI BblAENEHNS apoOMaTUYeCKNX coeauHeHU B ocobbin psaa. MNoHatne
06 apomaTuyeckoM xapaktepe. ®opmyna Kekyne. CoBpeMeHHble 3MeKTPOHHbIE ”
KBaHTOBOMEXaHWYeCckne npeacTaBneHns 0 CTpoeHun 6eH3ona. QHeprus conpsXkeHnst
OeH3ona u metoabl ee onpegeneHus. Ob6bsicHeHMe 0coObix CBoOWCTB OeH3ona,
KpUTEPUM apOMaTUYHOCTU OpraHMyeckux coeauHeHun. [paBuno 3.XOKKens.
HebGeHsongHble Kapbo- UM reTepouuKkniMyeckme apoMaTU4Yeckne  CUCTEMBbI:
LMKITONPONEHUNNN-KATUOH, LMKIONEHTaANEHUNUN-KaTUOH, deppoLleH, TPOonuiumn-

14 14
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX Moaynen, Tem n popm KOHTpOIs

O6bem (4achl)

0o4YHOE
obyyeHune

O4HO-
3a04HOE

obvyenune
3a04HOE

obyyeHune

KaTWMOH, NPOCTENLLME reTEPOLIUKIbI.
Xnmundeckme cBoucTBa. Peakuuu npucoeuHeHus BoAopoAa, ranoreHoB, O30Ha.
OkucneHve 6eH3ona u ero romonoroB. Peakumsi anekTpounbHOro 3amMeLleHus:
ranoreHMpoBaHue, HUTpOBaHMe, CynbUpPOBaHUE, ankNNMpoBaHUe u auunmpoBaHue
no ®pugento-Kpadptcy. MexaHnsm aTnx peakumm, c- N T-KOMMSEKCHI..

MpaBuna 3amelwleHnsa B psagy 6Gensona. 3amectuterm | u 1l popa.
MHaykumMoHHble adbdekTbl 1 3hdeKTbl conpsbkeHus. CTatnyeckue U gMHaMu4eckme
BNUAHWS. BrnisaHue npvpoabl 3amMecTuTenen Ha yCTOMYNBOCTb G-KOMMIEKCOB.

TeKyWwmnn KOHTponb 3 (oT4eT no nabopaTtopHoi paboTe)

TeKywmn KOHTponb 3 (NpoBepoyHas paboTa 2)

TeKywmn KOHTpOnb 3 (KOHTponbHasa paboTa)

NMpomexyTo4yHasa aTTecTauusa Nno AUMCUMNNnHe (3K3aMeH)

36

|~

Y4yeBHbI Moaynb 4. FanoreHonpou3BoAHbIe YINeBOJ4OPOAOB

Tema 10. FanoreHonpousBoAHbIe NpeaenbHbIX YrieBoAopoaoB
MoHoranoreHonpon3BoaHbIe npedenbHbIX  YrNeBOAOPOAOB, HOMeHKnaTtypa.
MMepBUYHbIE, BTOPUYHbIE, TPETUYHbLIB ranoreHankaHol. CTPyKTypHas u3omepus.
Crepeousomepuss (Ha npumepe 2-xnopbytaHa). AHTUMNOAbLI (3HAHTUOMEPSI),
pauemar. NMpoekumoHHble dopmynbl Guiepa. OTHeceHme n3omepos kK D-, L- n R-, S-
KOHdwurypaumun. BpalwleHne nrockoCcTM  NOMspU3OBaHHOrNO  cCBeTa, MeToAbl
pasgeneHns 3HaHTUOMEpPOB.

[MonyyeHne ranoreHankaHoB U3 npefenbHbIX Yrnesogoponos, oneduHOB U
CMUPTOB.

®dusnyeckme M TOKCMKOMOrMYECKMe CBOWCTBA  ranoreHankaHoB, WX
3aBMCUMOCTb OT NPUPOAbI ranoreHa v yrneBo4opOaHOro paaukana.

XapakTepuctuka CBsi3eW Yrrepop-ranoreH: ANuHa, 3Heprusi, NonsipHOCTb,
nonapmnsyemocTb. NHOYKLUMOHHBIN 3¢hpekT aTtoma ranoreHa.

Xumundeckme ceonctBa. MexaHnsm peakuuin HyKneounbHOro 3amelleHust
(Sn1 1 Sn2). Peakums ranoreHankaHos ¢ BO4OM, aMMUaKoM, ankoronsatamu, consamu
CUHWUMBHOW KMUCNOTbI, CONAMU KapOOHOBbIX KUCNOT. PakTopbl, BAUSAKOLLME HA XOA
HYKNeounbHOro 3aMelleHns (CTpoeHMe ranoreHankaHa, XapakTep yxogdiien
rpynnbl, cuna HykneodunbHOrO peareHTa, npupogda pacteoputens). Ctepeoxumus
peakumin HyKneomUbLHOro 3aMeLleHns, peakuum OoNTUYECKN akTUBHBIX COeANHEHUN,
npoTeKalLlmMe C COXpaHeHWeM KoHdurypauum, ¢ obpalleHvem KoHdurypaumm,
pauemusauuein. lNoHATHe o cTepeocneundUIecKknx 1 CTepeocenekTUBHbIX peakLmsX.
Peakumn  oTwenneHus. B-OnumnHnpoBaHune. B3anMMOOTHOLLEHME  MOHATUN
"HykneogunbHocTL" 1 "ocHOBHOCTL". MpaBuno 3aliueBa, ero oobsicHeHue. NoHATNE
O pernocenekTuBHbIX peakumsax. KoHKypeHUMs peakumi 3NUMUHUPOBAHMS W
HyKneoguneHoro 3amelleHuns. PakTopbl, BAULAKOLLME HA CKOPOCTb OTLUENNeHus u
COOTHOLLEHME MPOAYKTOB OTLUENMEHUA U 3aMelleHnsa (CTpyKTypa ranoreHarkaHa,
OCHOBHOCTb peareHTa, TemnepaTypa, NoNsApHOCTb pacTBopuTens).

15

10

Tema 11. NanoreHonpousBogHbIe HeNpeaesbHbIX YrNeBoAoOpoaAoB

MpnunHa WHEPTHOCTU BUHUMTANOreHNWOoOB B peakuusix HykneounbeHOro
3ameLeHuns. MNprymHbl NOBLILLIEHHOW peakLMOHHON CNOCOBHOCTU annunranoreHnaoB
B peakumnsax HykneodunbHoro samelleHns. MesomMepHbIn annuibHbIN KATUOH.

Tema 12. ApomaTuuyeckue ranoreHonpou3BoaHbIe YyrineBogopoaos

lMpuyrvHa WHEPTHOCTM apwnranoreHMaoB B peakuusix  HyKreouIibHOro
3amelleHus. [1Ba Tvna peakuun apoMaTU4eCcKux rarnoreHonpon3BOAHbIX: C y4acTMem
KOmnbLia 1 CBSA3M yrnepoa-ranorex.

Tekywmn koHTponsb 4 (ot4yeT no nabopatopHou paboTe)

YuyebHbIn Moaynb 5. Kucnopoacoaepxaiiuve npousBogHble yrneBogopoaos

Tema 13. CnupTbl

Fomonornyecknin  psig npegenbHbIX  OQHOATOMHbIX  cnupToB. O6Lwasa
dopmyna. MN3omepus. MNoHATME O MEPBUYHBIX, BTOPUYHBLIX M TPETUYHBIX CMMUpTax.
HomeHknaTtypa cnupToB.

Cnocobbl mony4yeHust CNMpPTOB: TMAPONM30OM ranoreHankaHoB, rmapaTauuen
HenpeAenbHbIX COeAMHEHUIN, BOCCTAHOBEHNEM KapbOHUNBHBIX COEAMHEHUN.

duanyeckme un TOKCUMKONormyeckme cBowcTBa. BopopogHas cBaAsb. Ee

15
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O6bem (4achl)

HanmeHoBaHue 1 cogepxaHue
y4ebHbIX Moaynen, Tem n popm KOHTpOIs

0o4YHOE
obyyeHune
O4HO-
3a04HOE
obvyenune
3a04HOE
obyyeHune

BNUSAHME Ha TemMnepaTypbl KUNEHUS CNMPTOB.

XapakTtepuctuka caasen C-O n O-H B monekynax cnmpToB.

XUMMYECKMe CBOWCTBA M MEXaHU3M BaXHEWLIMX NpeBpaLlleHUn CrnMpToB.
KnucnoTHble CBOMCTBA: peakumm co wenovHbiMn meTannamn. OCHOBHbIE CBOWCTBA:
CONMM OKCOHMA. Peakumm C ranoreHoBogOPOAHBLIMU KUCNOTaMu, ranoreHMgamm
docgopa, TUOHUNXMIopuaoMm. [ervgpataums COMPTOB: MOJTyYEHUE  arkeHoB
(BHYTpMMONeEKynsipHas gerngpataumsi) U MpocTbiX 3MpoB (MeXmornekynspHas
perngpartaumsi). [lonyyeHne  CnoxHbIX 3UPOB  NpU  B3aUMOOEWCTBUM  C
OpraHM4yeckMMM W MUHeparibHbIMK  Kncrotamu (sTepudpmkaums). OKucneHne u
nerngpupoBaHue CrnumpToB.

MeTunoBbiin, 3TUNOBLIN U BbiClME cnUpTbl. Cnocobbl MX TEXHUYECKOro
nonyyeHnsi 1 NPUMeHeHNe.

[ByxaTOMHble  CNUPTHI, WM NUKoNu. MonyyeHve  rmaponusom
OuranoreHonpon3BodHbIX U rMapataunen anoKCUcoeanHeHUNn.

dusnyeckne n Tokcukonormdeckme ceonctBa. OCOBEHHOCTM XUMMYECKMX
CBOWCTB rNuKonen: obpasoBaHWe BHYTPUKOMMMEKCHbIX COEAMHEHUW C MeTannamm
nepemMeHHom BaNeHTHOCTN, BHYTPUMOIIEKYSApHas " MEXMOJSIeKynsapHas
aerngparauums.

OTUNEHIMNKOMNb, €ro TEXHWYECKOEe MOoNydeHne U npumeHenue. [MmuuepuH.
lMonyyeHue n3 Xupos, nponuneHa, aueTuneHa. Puamdeckme CBOWCTBA rnULEpPUHa.
Xnmuyeckme  CBOWCTBA:  OOpas3oBaHMe  rnuMuepaToB,  CHOXHbIX  3cumpos,
gerngparauusi, okucrieHue. NprMeHeHne rmyuepuHa B MPOMbILLSIEHHOCTMW.

Tema 14. OgHO- U MHOroaTOMHbIEe heHOonbI

M3omepus n HomeHknaTypa deHonos. MNonydyeHne eHonoB BbiageneHnem 3
KaMeHHOYronbHOM CMOfbl, U3 CyNb(OKUCHOT, rarioreHonpoM3BOaHbIX,
apomMaTU4eCKMX aMUHOB N OKUCIEHNEM roMmonoros 6eH3ona.

Xumnyeckne cBonctea. Peakumm deHonbHOro ruapokcuna: obpasoBaHue
deHonAToB (KMCMNOTHbIE CBOWCTBA), ankunupoBaHue, auunupoBaHue. OTnuune
CBOMCTB heHomnoB 1 cnnptoB. OCOBEHHOCTM peakuuii 3NeKTpPodUNbHOro 3aMeLLeHNs
y beHOnoB: ranoreHMpoBaHWe, HATPOBaHWE, CyNbrpoBaHME.

deHon, ero nony4yeHne u npumeHeHue. PeHomnodopmanbaerngHble CMOsbI.
Kpesonbl.

Tema 15. Anbgernabl U KETOHbI

CTpoeHue, nsomepuss n HOMeHKnaTypa anbAernaos U KeToHOB. [MonyvyeHue
anbOoerngoB M KETOHOB OKWCIIEHMEM W OerMapyvpoBaHWEM CIMPTOB, FMAPOSIN30M
OuranoreHonpousBoOAHbIX, rMapataumen aueTunieHa ero romosioroB. OKCOCUMHTES.
Cneundudeckne MeToAbl MOMYYEHUS apoOMaTUYECKUX anbAerngoB U  KEeTOHOB:
peakumm copmunupoBaHua (MattrepmaHa-Koxa) u auunupoBaHua (dpugens-
padTca).

dunsnyeckmne n TOKCUKONormndeckne CBOMNCTBa.

CTtpoeHue n xapaktepuctuka kapboHuneHon rpynnel. Otnunyume ceasm C=0 ot
casm C=C.

Xumunyeckme  csownctBa. [lpucoeamHeHve  Bopopopa. Peakumm ¢
HYKNEOMUNbHLIMK peareHTaMnm u KX MexaHU3M: B3aUMOLEWNCTBME C CUHWUIIbHOM
KMCROTON, MarHMMOpraHM4YeCcKUMn  CoeaguHeHnsiMM  (peakTuBbI puHbApPa),
oucynbgutom HaTpws, aMMMaKkom, rMOpPOKCUNaMMHOM, rmgpasvHomMm,
dennnrngpasnHom. Baanmoperncteume co cnuptamm — obpasoBaHme nonyawueTtanen un
aueTtanen. NMonuvepusaums anbgerngos.

TayTomepusi kapOOHUIbHBIX coeanHeHui. MoaBMXKHOCTE aTOMOB Bogopoaa
npu o—yrnepogHoM aTtome KapbOHWUNbHbLIX COeANHEHWI. AnbLoNbHAsA 1 KPOTOHOBAasI
KOHOEeHcauus.

OkuncneHne anboerngoB U KETOHOB. Peakums cepebpsaHoro sepkana — kayecTBeHHast
peakuus Ha anbaerngpl.

MypaBbuHbii anbaerng (popmanbgerva). [onyyeHune B TexHuke. [lonumepsl
dopmanbaernga. YKCycHol anbgern. Ero nonyvyeHve u npumeHeHue. AUETOH,
TEXHUYEeCKne MeTobl NONMyYeHUsa 1 NpUMEHEHUe.

OcobeHHOCTM apoMaTMYECKNX anbaernaoB U KETOHOB. Peakumm ¢ yyactnem
rpynnbl C=0 1 6eH30MbHOro KonbLa (3NekTpodunsHoe 3ameLleHne B M-NonoXeHne).

17 12
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O6bem (4achl)

HanmeHoBaHue 1 cogepxaHue
y4ebHbIX Moaynen, Tem n popm KOHTpOIs

0o4YHOE
obyyeHune
O4HO-
3a04HOE
obvyenune
3a04HOE
obyyeHune

Tema 16. NMpocTtble 3achupbl

HomeHknaTypa © nonyyeHue AMankunoBbIX 3UPOB U3 CNMPTOB
(MexmonekynsapHaa germgpartaumsi), ranoreHankaHos (peakuus BunbsamcoHa).
Xnmundeckme cBonctBa. OcHOBHOCTb. O6pasoBaHWe OKCOHUEBBLIX COEAUHEHUN;
pacLienneHve Kkucnotamy, MetTanfnmyeckumMm HaTpuem, aBTOOKUCTIEHME.

MonyyeHne ankvnapunoBbIX WM AWapunoBbIX 3upoB M3 ¢EeHOKCUOoB W
rarnoreHonpon3BogHbIX.

Linknnuyeckne npoctblie acupbl. OKcMpaHbl: NoryvyeHue, peakumm C BOAOW,
cnvpTamu, raroreHoBo4opoAamMu, aMMM1aKoM. OnokcugHele CMOfbl.
TeTparngpogypaH.

Tema 17. Kap6oHOBbIe KUCNOTbI U UX NPON3BOAHbIE

HomeHknaTtypa un  u3omepusi. [omonorudecku  psa  npefernbHbIX
OLHOOCHOBHbIX KWUCIOT. WX nony4yeHMe OKUCMEHUEM MEPBUYHBIX CMNUPTOB W
anbaernaos, n3 ranoreHonpon3BoaHbIX yepes HUTPUNbI " yepes
MeTannoopraHnyecksie coeiHeHus, OMblfieHeM CINOXHbIX achmpos.
[MpoMbllINeHHble  MeToAbl  MoMnyvYeHus  KapOOHOBbLIX  KUCMOT  OKUCINEHUEM
napacuHOBbIX YrNeBOAOPOAOB, OKCOCUHTE30M.

®dusnyeckme U1 TOKCUKOMOTMYECKME CBOWCTBA OOHOOCHOBHBIX KWUCIOT.
CTtpoeHune kapOoKCHbHOM rpynnbl U KapOOKCMNIaT-NOHOB.

Xvmnyeckne cBownctBa. KoHcTaHTbl kucroTHoctu. OGpasoBaHue conen,
aHrMapuaoB, ranoreHaHrMapuaoB, aMyMaoB, HUTPUIOB, CIOXHBIX 3¢dupoB. V3yyeHne
MexaHM3Ma peakuui C MOMOLLbD MeYeHbIX aToMmoB. [MaBHenwmne 0COOEeHHOCTU
NPOU3BOAHbBIX KUCIOT U UX NPUMEHEHNE.

MypaBbuass u yKCcycHas Kucnotbl. WX TexHuyeckoe mnonyvyeHve u
npuMeHeHue. BblBLUME XUPHBIE KUCMOThI.

Mbina. [MoBEpPXHOCTHO-aKTUBHbIE BellecTBa (MAB). Mpobnema
Onopasnaraemoctu NAB. 16 10

HenpenenbHble OOHOOCHOBHbIE KWUCMOTbl. AKpMnoBasi U MeTakpunosas
KNCNOTbI, UX 3UPbl U HUTPUMbl. TeXHUYeckne MeTodbl MOMy4YeHUs U NPUMEHEHNE.
Xumumyeckme ceounctBa. [lonumepusauua u cononvmepusaumsa. KpoToHoBas u
OIlenHoBasi KUCNoThbI.

YKupbl n macna, ux cTpoeHue u coctas. Bbicbixatowme macna. lNoHaTue o
rmaporeHnsauum xmpoB. lNoHaTne o Bockax.

[BYXOCHOBHbIE HachbllWeHHble Kucnotbl. OcobeHHOCTU  buanyecknx wu
XUMu4ecknx cBoucCTB. LLlaBeneBas, manoHoBas, siHTapHas U agunMHOBas KUCMOThI.
TexHuyeckme cnocobbl MX MNOMyYEeHUS, CBOMCTBA U NPUMEHEHME.

ApomaTtnuyeckue kapboHoBble KUCROTbl. WX nonyyeHue okucneHvem
apomaTtudeckmx yrnesogoponoB. dusmyeckne CBOWCTBA. XUMUYECKME CBOWCTBA:
peakumm ¢ ydactnem kapboKCuIbHOW rpynnbl 1 6€H30MbHOMo KoMbLa.

BbeHsoriHaa kucnota. [Nepekucb m rugponepekucb BeHsouna. Pranesasd,

TepedTanesas KucroTbl, pTtaneBbin aHruapua. CUHTETUYecKkoe BOJSIOKHO J1aBCaH.
CanuuunoBasi kucrnota. CanuuunoBOKUCIbIA HaTpui, acnupuH, canon. annosasi
kncnota. TaHHUHbL. [youtenu.
Tekywmn koHTponb 5 (oT4eT no nabopatopHou paboTe) 5 4
Tekywmn koHTponb 5 (npoBepoyHas pabota 3) 2
Y4yebHbI Moaynb 6. CTpoeHne u CBOMCTBA Cepo- U a3oTcoAepKalmxX opraHN4eCKNX CoeguHeHumn
Tema 18. Tuonbl u TMO3hUPLI

TuocnnpTbl, wunM MepkanTaHbl. [lonydyeHne un  dusmMyeckme CBOWNCTBA.
Xumundeckme csonctea. KucnotHele ceonctBa (obpasoBaHue Tnonatos). OkucneHune
00 aucynbuaos n cynbdOKUCOT. 4 7

Tuoadpupbl, nnu cynbcpugpl. lonydeHne ankunmpoBaHuMeM CcynbUAoB U
TMonsitoB.  dusmyeckne cBoncTBa. XMMMYEckMe  CBOWCTBA: obpasoBaHue
CyNb@OKCMAOB U CYNb(OHOB.

Tema 19. Cynbcokucnotbl

MonyyeHune: cynbOOKUCNEHNE anKkaHOB, CyNibMpPOBaHNe apoMaTU4eCKnX 11 7

yrneBogopoaoB. CeoricTBa: o6pa3oBaHUe Conen, aMMaoB U CIIOXHbIX 9¢h1poB.
Tema 20. HutpocoeauHeHus
HomeHknatypa, knaccugukaumnsa u n3oMepuss MOHOHUTpoarnkaHoB. MonydeHne

2 10
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX Moaynen, Tem n popm KOHTpOIs

O6bem (4achl)

0o4YHOE
obyyeHune

O4HO-
3a04HOE

obvyenune
3a04HOE

obyyeHune

HUTPOBaHUEM arnkaHoB, U3 ranoreHankaHoB (HyKrneounsHoe 3ameLleHne).
CTtpoeHue Hutporpynnbl. dusnyeckue csoncTea. AunonbHbIA MOMEHT.

Xumudeckme  cBomnctBa. BocctaHoBneHwme.  Taytomepus.  AKTMBHOCTb
BOJOPOAHbIX aTOMOB MpWU O-yrnepoaHOM aToMe, KOHAeHcauuss ¢ anbaerngamu.
Peakuusa ¢ a30TUCTON KNCNOTOW.

N3omepus, Knaccudgukaumsi " HOMEHKNnaTypa apoMaTn4eCcKmx
HUTpocoeauHeHu. [onyyeHne HUTpPOBaHMEM OEH30MbHOro Kombua. Hutpyowme
areHTbl, YCNOBUSI NPOBEAEHNST peaKUnn N MEXaAHN3M.

Xumunyeckne ceoncTBa. BoccTaHoBNeHUe apomMaTtuyeckux HUTPOCOEeANHEHUA B
HENTpanbHOM, LWENTIOYHON N KMCAOW cpefax. AKTUBUPYIOLLEE BIIUSHUE HUTPOrpynnbI
Ha 3aMecTUTenn B OPTO- W Mapa-nonoXeHWsx B peakuusix HyKneourbHOro
3aMelLleHuns.

Tema 21. AMUHBbI U AnasoceaNHEHUA

Knaccuukaums amunHOB: nepBUYHbIE, BTOPUYHbLIE, TpeTudHble. HomeH-
KnaTtypa.

MonyyeHne amMuMHOB ankunupoBaHMEM amMmMuaka ranoreHankaHamm wu
cnMpTamMu, BOCCTaHOBIIEHMEM a30TCOoAepXaluxX COoeAUHEHUN (HUTPOCOEOUHEHUN,
OKCUMOB, HUTPUIOB, aMuaoB). dnsnyeckne CBOMCTBA aMUHOB.

CtpoeHne amuHoB. sp3-CocTosiHMe aToMa a3oTa. XapakrtepucTtuka cesisen C-
N n N-H.

XvMmuyeckme un TOKcuKorornveckme ceonctBa. OCHOBHOCTb, 3aBUCMMOCTb
KOHCTaHTbl OCHOBHOCTN aMUHOB OT UX CTPOEHUS. ANKUNMPOBAHNE N auUNMpOBaHUE.
MoHaTue o agnamuHax. 'ekcameTuneHanamuH. MNMonyyeHne CUHTETUYECKOTO BOJTOKHA
"Hannor". 3Ha4yeHne NPoM3BOACTBA CUHTETUYECKMNX BOJTOKOH.

[anoreHMpoBaHne, HUTPOBaHWE U CynbMUPOBaHME apOMaTUYECKMX aMMUHOB.
Peakuus anasoTupoBaHusa 1 ee MexaHuaM. Peakumm coveTaHms ana3ocoeanHeHun ¢
apoMaTuyeckumm amumHamn un QoHonamn. MexaHnam peakumm asoco4eTaHus.
AsocoeanHeHns. AMUHO- U rTMapPOKCHMa3oKkpacuTenu.

15

16

TeKywmn KOHTponb 6 (oT4eT no nabopaTtopHoi paboTe)

TeKywmn KoHTponb 6 (npoBepoyHas paboTa 4)

YyebHbI Moaynb 7. BaxHenluve reTepoumKnnyeckue coegmuHeHus

Tema 22. OkcupaHbl

MeToabl cuHTe3a: HenocpeacTBEHHOE BBeEHWe retepoatoma B yrnepop -
yrnepoaHyt0 [OBOWHYKO CBA3b, BBeAEHME METUNEHOBOW rpynnbl, KOHAEHcauus
KETOHOB UNK apoMaTUYECKUX anbaerngos ¢ a-ranonasaupom Unm KETOHOM.

Xumuyeckme CBOWCTBA: peakuum HyKNeomuUnbHOro u 3nNeKTpoduribHOro
packpbITMS KOnbLia; NpOLEeCcC pacKpbiTUS KomMblLa Mo4 AEeNCTBUEM HYKNEeoUNbHbIX
peareHTOB (BOOHbIV pacTBOp ammuaka, eHon), packpbiTue Kornbla nog AerUcTBMemM
ANeKTpodUIbHbIX peareHToB (6poOMMCTOBOAOPOAHAsS KMCIOTa, YKCYCHas KucroTa).
3aBMCMMOCTb peakLunii packpbiTUS KOMbLA OT pacTBOPUTENS U TeMNepaTypbl.

14

Tema 23. MaATUYNEHHbIE reTepoLMKIbl C OAHUM reTepoaToMoOM apoMaTUYeCKOro
XxapakTepa

dypaH, TModeH, nuppon. OOwMe m™eToabl WX nonydeHus wn3s  1,4-
ONKapOOHMIBHBIX COeOVHEHUN, B3aUMHbIE MPEBPALLEHNs 3TUX FreTepOLMKIINYECKMX
coeguHeHun.  ApoMaTUYEeCcKU  XapakTep  NATUYSIEHHbIX  reTepPOLUKINYECKNX
coeamHeHun.  Peakumm  3amelleHus:  ranoreHvpoBaHuWe,  Cynb(UpOBaHUS,
HUTPOBaHWe, auMnupoBaHune. Peakuun npucoeanHeHus.

WMHpon. KucnoTtHble cBowcTBa. Peakumn 3amelleHusn: ranoreHvpoBaHue,
cynbuUpoBaHuUsl, HUTPOBaHNE.

16

Tema 24. HekoTopble LWeCTUYNIEHHbIE as30T- W KUCNopoacoAepaliue
reTepoLumKIbl

MupnouH kak npeacTaBUTENb TFETEPOLMKITMYECKNX COEAVMHEHUA C OAHUM
retepoatoMoM: OCHOBHOCTb, OOpasoBaHue CONieW, peakuun C raroreHarkaHamu.
Peakuumn anekTpoduibHOro U HyKNeoguibHOro 3aMmeLLeHus.

XVHONMWH - coeguHeHMe C KOHOEHCMPOBAHHbIM  FeTEPOLUMKIIOM, aHaror
nupuanHa n HadptanmHa. Ero peakumm no atomy asota (oOpasoBaHue conen u
oKkcuaa), a Takke anekTpodubHoe 1 HyKNeounbHoe 3amMelleHne B KorbLax.

MupMuauH  Kak  NpeacTaBuUTENb  LWECTUYMEHHBIX  reTepOLMKIIMYECKNX

16
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O6bem (4achl)

HavmeHoBaHve v cogepxanve .- 58 S g8
y4ebHbIX Moaynen, Tem n popm KOHTpOIs g ¢z g g g 2
°og|°8gd g@
] ®g ®o
coeVHEHWN C [OByMs reTtepoatoMamu. Ero ocHOBHble CBOWCTBa, peakuum
HYKNeoUnbHOro 1 3NekTPoUbHOrO 3amelleHus. Npon3BoAHbIE NUPMMUOMHA B
COCTaBE HYKIENHOBLIX KACMOT: ypauu, TUMWH, LUTO3MH.
TeKyLwWwmMn KOHTPOnb 7(0T4eT no labopaTopHon paboTe) 3
TeKyLwWwmMn KOHTPOnb 7(NpoBepoyHas paboTa 5) 2

YyebHbIn Mmoaynb 8. BuoopraHunyeckue coeamHeHuUs
Tema 25. AMMHOKUCNOTbI, NenTuabl, 6enku

HomeHknatypa, cTepeoxmmmns U KUCAOTHO-OCHOBHbIE CBOMCTBa aMUHO-
Kncnot. Peakumyn aMnMHOKUCAOT in Vivo (ge3amMuHupoBaHue, gekapbokcunupoBaHue)
n in vitro (peakummn ¢ yyactveM kapboKCcunbHOM rpynnel - obpasoBaHue conewu, 19 16
CNOXHbIX 3h1POB, peakunm ¢ y4acTueM amuHorpynnel - obpasoBaHue conemn,
auunupoBaHue). lNMentuaHas cBa3b. [epBu4Has, BTOpMYHas, TpeTudHas u
YeTBEpPTUYHasA CTPyKTypa OenkoB.
Tema 26. PepMeHTbI U BUTAMUHbI

MoHaTue o hepmeHTax 1 MexaHnsme nx genctensa. MHrmounTopsl u 2 7
KopepMeHTbl. BUTaMUHbI Kak MICTOYHUKN KOGOEPMEHTOB.
Tema 27. YrneBoabl

Knaccudukaums yrnesogos. MOHO-, onvro- 1 nonucaxapuibl.

MoHocaxapuabl.  Knaccudukaumsa. ['eHeTudeckui D-pag  caxapos.
OHaHTMOMEpbI, guacTepeomMepbl W  3NUMeEpbl. TayToMepuss Uu  CTepPeoxXMMus
MOHocaxapuaoB. CTepeoxumusi [NUKO3UAHOro LUeHTpa, aHomepbl. fABneHue
MyTapoTauuu.

Mony4yeHne MOHOCaxapuaoB rMaponM3oM au- U nonncaxapuaos.

Xumuyeckne cBoncTBa. Peakumm OTKpbITbIX (QOPM: OKUCNEHWE, BOC-
CTaHOBMNEHWe, B3aMMOOENCTBME C CUHWNBHOM KUCNOTOW, TMAPOKCUMAMUHOM,
deHnnrmagpasnHoMm, anumepusanns nog AeUCcTemMeM Lenoden. Peakunm LuKNn4eckmx
dopM: ankunupoBaHue (4acTMyHoe W nonHoe), obpasoBaHne N-rnMMKO3naos,
auunupoBaHue. bpoxeHne MoHocaxapuaos.

Iucaxapugbl. Knaccudukaums n cTpoeHume: BocCcTaHaBnuBawwme (ManbTosa,
uennobunosa), HeBoCcCTaHaBNMBalLWue (caxaposa, Tperanosa). VIHBepTHLIN caxap.
CBovicTBa BOCCTaHaBMNMBaKLWMX AMCaxapugoB: peakumn ¢ y4actueM kapOoHUIbHON

rpynnbil, nonyaueTtanbHOro n CrNMpPTOBbIX rTMapoKCunos. CeoncTtBa
HeBOCCTaHaBlnuBawuwine agucaxapmnagos - peakumm C  y4vactueMm  CnuMpTOBbIX
r’MAapoKCUnos.

Boiclune nonucaxapuabl: Kpaxmarn, uennionosa. PacnpoctpaHeHue B npupoge,
CTpOeHMe, NpuMeHeHne. naponus kpaxmana v uensnonosbl. dgvpbl LENMNossl.
HutpoknetyaTka. Kapbokcnmetunuennionosa. VIckycCTBEHHbIe BOMIOKHa Ha OCHOBE
uenntonosbl. LlennodgaH.

Tema 28. Hykneo3uabl U HyKNeoTuAbl, HYKNEeNHOBbIe KUCHNOTbI
Hykneo3nabl M HyKneoTuabl, COAepXaliMe OCTaTkM UWTO3WHA, TUMMHA,
afieHunHa, n3aTuHa 1 ypauuna. 2 8
HyknewnHoBble kucnoTbl. [e3okcnpnboHyknenHoblie kucnotol (OHK) n
puboHyknenHosble kucnothl (PHK): nx cTpoeHne n pornb B XXM3HEHHbIX NpoLeccax.
Tema 29. Jlunnabl
KapboHoBble KUCNOThI, BblAeNsseMble U3 TKaHEeN U KIeTOK.

Tpurnuuepnapbl (kMpbl) - 3UPbI BbICLLIMX KaPOOHOBbLIX KACMOT rAuuepuHa. 2 8
docconunuabl - NPouM3BOAHblE rnvuepuvHa U ocdopHon kucnotel. Bocka -
CNOXHble 3¢UPbl BbICLUMX KAPOOHOBBIX KMCNOT U BbICLUMX XXMUPHbBIX CIMPTOB.
TeKyLwWwmMn KOHTpOnb 8 (0T4eT no nnabopaTopHon paboTte). 2 4
TeKkywWwnin KOHTPOIb 8 (KOMMOKBUYM 2). 2
Tekywmn KoHTpoOnb 8 (KOHTponbHaga paborta). 4
NMpomexyToyHas aTTecTaumsa Nno AucumUninHe (IKk3ameH) 36 9

BCEIO: | 360 360

3. TEMATUYECKWUIN NNAH
3.1. Jlekuu
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Howme O4yHoe 06y4yeHne O4HO-3a04HOE 06y4YeHMEe 3aoyHoe oby4yeHne
pa
N3yyaembix Tem Homep O6bem Howmep O6bem Howmep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (vacbl)
1 2 3 5 0,5
2 2 4 5 0,5
3 2 4
4 2 4 5 1
5 2 5 5 1
6 2 3
7 2 3 5 0,5
8 2 3
9 2 5 5 0,5
10 3 3
11 3 1
12 3 1
13 3 2 6 1
14 3 2 6 1
15 3 3
16 3 1 6 1
17 3 3 6 1
18 3 1
19 3 1
20 3 2
21 3 3
22 3 1
23 3 2
24 3 2
25 3 3
26 3 1
27 3 2 6 2
28 3 1
29 3 1
BCErO: 70 10

3.2. MpakTnyeckme U ceMUHapPCKue 3aHATUA
He npegycmoTpeHo

3.3. JIabopaTopHbIe 3aHITHS

Homepa OuHoe oby4eHune OuHo-3a0uHOE 3ao4yHoe obyyeHune
M3y MBEMBIX HanmeHoBaHue o6yueHme
Tem nabopaTopHbIX 3aHATUN Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
OuncTKa opraHnyeckoro
1 BellecTBa METOAOM 2 5 5 2
KpucTannusaumu
OuuncTKa opraHnyYeckoro
1 BeLllecTBa METOAOM MPOCTOMN 2 3 5 2
NeperoHku
1 OuncTKa opraHnyYeckoro 2 3
BELLEeCTBa METOLOM BO3IOHKM
Bbigenexue n ouncTka
1 opraHU4YecKkoro BeLlecTBa 2 3 5 2
METOLOM 3KCTpaKLuUm
OuncTKa opraHnyYeckoro
1 BeLLecTBa METOOOM MEePEroHkun ¢ 2 4 5 2
BOASHbIM MapoM
4 [NonyyeHune n ceoincTea 2 4
npegenbHbIX Yyrnesogopoaos
5 MonyyeHne n ceoicTBa 2 4
3TUIEHOBLIX YINEBOAOPOAOB
7 [NonyyeHune n ceoncTea 2 4
aueTUIEHOBBIX YIMEBOAOPOAOB
9 [NonyyeHune n ceoncTea 2 4
apoMaTUYECKMX YrNeBOAOPOaA0B
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Homepa OuHoe oby4eHune OuHo-3804HOE 3aoyHoe obyyeHune
3yaeMbIX HaumeHoBaHve § obyyeHve
Tem na6opaTopr|x 3aHATUN Homep O6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
10 CuHTe3 nsonponunbpommaa 3 4 6 4
CU1HTE3 YKCYCHOM30aMUI0BOro
13 acbupa 3 8 6 4
MNonyyenwue 2,4,6-
15 TPUHUTPOEHNNTMOPA3OHOB 3 12
anbgernaoB M KETOHOB
17 CurHTe3 6EH301MHON KUCMOThI 10
CwuHTes cynbcaHunoBomn
19 KMCOTbI 10
Mony4yeHne aHnnuHa
21 BOCCTaHOBEHMEM 3 12
HUTPOGEeH3ona
CuHTe3 (heHmnosasoHa
25 MOHocaxapwuaa (rnoKo3bl, 3 8
MaHHO3bl)
25 MonyyeHne okcrMa rrKo3bl 3 8 6 2
BCEIO: 106 18

4. KYPCOBOE NPOEKTUPOBAHME

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa 6 OyHo-3a04HOE 6
YUEBHBIX dopma OuHoe obyueHue 0ByuEHME 3aouHoe obyyeHue
mogaynew, no
KOTOPbIM KOHTpOJ:IFl Homep Howmep Howmep
nposoanTCA sHaHuu cemecTpa Kon-so cemecTpa Kon-so cemecTtpa Kon-so
KOHTPOJ1b
1-4 OtyeT no nabopaTtopHom > 10 5 5
pa6ote 1-10
2 Konnoksuym 1 2 1
1-4 [MpoBepoyHas pabota 1, 2 2 2
1-4 KoHTponbHaga pabota 5 1
OtyeT no nabopaTtopHom
58 pabote 11-17 3 ! 6 2
6 Konnoksuym 2 1
5-8 lMpoBepoyHas paborta 3-5 3 3
5-8 KoHTponbHaga pabota 6 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKOLIEIOoCH

O4yHoe 06y4yeHne

OyHo-3a04HoE

3ao4yHoe oby4eHune

Buabl camocTosATENbHOM paboThbl obyueHve
obyuatoLlerocs Homep O6bem Homep O6bem Homep O6bem

cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)

YCBOEHMNE TeOpETUYECKOro MaTepmnana 2 46 5 99

MoaroToBka Kk TabopaTopHbIM 3aHATUSAM 2 30 5 20

BbinonHeHne gomaluHnx 3agaHum 5 4

(KOHTPONbHbLIX paboT)

MogroTtoBka K 3K3aMeHy 2 36 5 9

YCBOEHNE TeOpeTUYECKOro MaTtepmnana 3 20 6 157

MoaroToBka Kk TabopaTopHbIM 3aHATUSAM 3 16 6 30

BbinonHeHne gomaluHnx 3agaHum 6 4

(KOHTPONbHbLIX paboT)

lMogroTtoBka K 3K3aMeHy 3 36 6 9
BCElO: | 112+72 314+18
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7. OBPA3OBATEJIbHbIE TEXHOJN1OIM' M

7.1. XapaKkTepMcTUKa BUAOB U UCNONb3YyeMbIX MUHHOBALMOHHLIX (hOpPM yYeOHbIX 3aHATUN

O6beM 3aHATUI
B MHHOBALMOHHbIX hopMax

HanmeHoBaHune (vacel)
BMAoB yqequ'X Mcnonb3yemble MHHOBALMOHHLIE (POPMbI ° o @ o @
3aHATUIA o 3 oz oz
R © 2o E)
T F T T
& 583 83
] ® 0 ® 0
JlabopaTopHble | JlTabopaTopHble paboThbl C 3IeMEHTaMM Hay4HOro 44 2
3aHATUA nccnenoBaHus, paboTta B Manbix rpynnax.
BCEIO: 44 2

7.2. Cucrema OLIEHUBAHUS yCIIEBAEMOCTH U JOCTHKEHHUI 00yJaromuxcs A IPOMEKYTOUHOM
aTTecTalluu

TpaauMuMoHHasa | X GannbHO-penTUHroBas

8. OBECMNEYEHUE ANCLUMIIUHDbI

8.1. YuebHaa nuTtepartypa
a) ocHoBHas y4yebHasi nuTepatypa

1. KOposckasg M.A. OcCHOBbI OpraHM4Yeckom XuMuUM [DNEKTPOHHBLIN pecypc]: yyebHoe nocobue/
KOposckaa M.A., KypkuH A.B.— M.: BUHOM. Jlabopatopusi 3HaHun, 2015.— 237 c. - Pexum
poctyna: http://www.iprbookshop.ru/4586. — 3bC «IPRbooksy;

2. HanmgeHko E.C. OpraHuyeckass xumusa [ONeKTpoOHHbIN pecypc]: ydebHoe nocobue/ HawngeHko
E.C.— HoBocubupck: HoBOCMOMPCKUIA rocyqapCTBEHHbIA TeXHU4Yeckuin yHusepcuteT, 2014.— 91
c.— Pexum poctyna: http://www.iprbookshop.ru/44674.— 3BC «IPRbooks».— Pexum poctyna:
http://www.iprbookshop.ru/44674.— OBC «IPRbooks»;

0) pononHuTenbHasa yyebHas nutepartypa

3. Kaprnos C.C. 3agaum no obLiemy Kypcy OpraHM4eckor Xumuu c pelleHusmMu ang 6akanaBpoB
[OnekTpoHHbI pecypc]: yyebHoe nocobue/ C.C. Kapnos [u gp.]— M.: BUHOM. Jlabopatopus
3HaHun, 2016.— 494 c. — Pexum goctyna: http://www.iprbookshop.ru/42296. — O6C «IPRbooksy;
4. TopneHko B.A. OpraHuyeckas xumus. Yactb |-l [OnekTpoHHbI pecypc]: yvyebHoe nocobue/
lopneHko B.A., KysHeuosa J1.B., AHblkuHa E.A.— M.: MNMpomeTten, 2012.— 294 c. — Pexum gocTtyna:
http://www.iprbookshop.ru/18592.— 3B5C «IPRbooks».

8.2. NepeyeHb yyebHO-MeTOANYECKOrO OGecnevyeHUs ansa caMoCTOATeNIbHOM paboThbl
obyyarLwmxcsa no gucumniinHe

8.3.

1.MoToTHs E.M. CBOICTBa M CTPOEHME OPraHNYECKUX COeQMHEHUN [DNEKTPOHHBIN pecypc]: ydebHoe
nocobue/ MototHa E.M.— M.: BUHOM. JlabopaTtopusa 3HaHui, 2013.— 120 c.— Pexum pgoctyna:
http://www.iprbookshop.ru/4611.— 3B5C «IPRbooks».

2. TepeHun B.W. lMpaktukym no opraHu4eckorm Xxumumm [ONeKTpoHHbI pecypc]/ TepeHun B.U.,
JlusaHuos M.B., JlueaHuosa J1.U.— M.: BUHOM. Na6opatopusa 3HaHui, 2012.— 569 c.— Pexum
poctyna: http://www.iprbookshop.ru/4588.— 3BC «IPRbooksy»;

3. PasnH B.B. 3agauun n ynpaxHeHus no opraHM4eckon xmummnn [OneKkTpoHHbIn pecypc)/ PasvH B.B.,
KocTtukoB PP— cne: XUMUBOAT, 2009.— 336 c— Pexum joctyna:
http://www.iprbookshop.ru/22536.— 9B6C «IPRbooks»;

4. lapwwuH A.ll. OpraHunyeckas XxumMus B PUCYHKax, Tabnuuax, cxemax [OneKTpOHHbIN pecypc]:
y4yebHoe nocobue/ lapwwmH A.ll.— CI6: XUMU3OAT, 2014.— 184 c. — Pexum pgocrtyna:
http://www.iprbookshop.ru/22541.— 9BC «IPRbooks».

MNepeyeHb pecypcoB  UH(MpOPMaALMOHHO-TENIEKOMMYHUKaUMOHHON ceTu  "WUHTepHeT",
Heob6xoAUMBbIX AJsi OCBOEHUSA AUCLUMITUHbI
1. XMU4eckmin HopMaLUNOoHHBI noptan [QnekTpoHHbI pecypc].URL: http://www.chemnet.ru
2. XUMUYeckum MHGOPMALNOHHbLIN nopTtan [OneKTpoHHbIN pecypc]. URL:

http://www.chemnavigator.com
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3. Bubnuorpaduyeckas n pedepatnBHas 6asa AaHHbIX Scopus [OnNekTpoHHbIM pecypc]. URL:
http://www.scopus.com).

4, MHdopmMaLmoHHasa cuctema «EgmMHoe okHO gocTyna k o6pasoBaTteribHbIM pecypcam»
[@nekTpoHHbI pecypc]. URL: http://window.edu.ru/)

8.4. NepeyeHb MHMOPMALMOHHLIX TEXHOMOIMMW, UCMNOMb3yeMbiX TMPU  OCYLLeCTBNEHUU
obpasoBaTenbHOro npouecca Nno AUCLUMNINHe, BKNoYas nepeyeHb NporpaMMHoro obecneveHus
M MHOPMALMOHHbIX CMPABO4YHbLIX CUCTEM
1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013

8.5. OnucaHue MmartepuanbHO-TEXHMYECKOW ©Ga3bl, Heob6xoAMMOM ANA  OCylecTBNeHUs
obpasoBaTenbHOro npouecca no AUCLUMUNIInHe
1. IlekunoHHas ayamtopusi ¢ MynbTUMeaNNHbIM y4eOHbIM KOMMNEKCOM;
2. YyebHas nabopaTopusi N0 XMMUM OPraHNYeCKUX BELLECTB;
3. NNabopaTtopus cnekTpanbHbIX METOLOB UCCIEA0BaHNSA OpraHUYECKNX COeaUHEHNI.

8.6. MHble cBegeHus u (Mnun) matepuansl
KoMnbloTepHbIE Npe3eHTaLnum MeXaHn3mMoB peakuni;
LWapocTepxxHeBble Mogenu n mogenu Ctioapta-bpurneba monekyn;
Cxembl peakunin, Tabnuubl CBONCTB BELLLECTB.

9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLWKUXCA NO OCBOEHUIO
ANCLUUNJIUHDI

Buapbl y4ebHbIx
3aHATUN U

camMocTosiTeNbHas OpraHusauus gesTenbHoCTU obyyatoLerocs
paboTta

oby4aroLmxcs

Jlekunn Jlekummn obecneyvmBaloT TEOPETUYECKOE U3YYEeHNEe ONUCUUNINHBL. Ha nekumsix
nanaraeTcs OCHOBHOE COAEpXXaHMe Kypca, UIMCTPUPYEMOE KOHKPETHLIMMU
npuMepamu, LMPOKO NCMONb3YeTCs1 3apyOeXHbIN U OTEYECTBEHHLIN OMbIT MO
COOTBETCTBYHOLLEN TEMATUKE.

OcBoeHMe NEeKLUNOHHOro Matepuarna obyyarnLlmmcs npeanonaraeT cneayoLlime
BUAObl pabor:

® npopaboTka paboyeii NporpaMmMbl B COOTBETCTBUM C LIENSMU U 3a4a4vami,
CTPYKTYPOW U codepkaHneM ANCLMNINHDI;

®  KOHCNEKT NeKUMH: KpaTko, CxeMaTun4Ho, nocrnenoBaTtesibHO CpVIKCVIpOBaTb
OCHOBHbI€ MOJI0XXEeHUA, BbiBOObI U (*)OpMyJ'IVIpOBKVI; nomMmeYaTb BaXHble
MbICIN, BbIOENATb KIo4YeBble CrioBa, TEPMUHbI.

e [IpoBepka TEPMUHOB, MOHATUIN: OCYLLLECTBIATb C MOMOLLBIO 3HLMKIONEeauNn,
cnosapemn, CNpaBOYHUKOB C BbINUCbIBAHNMEM TONIKOBaHWI B TETpaab;

e paboTa c TeopeTU4eCKMM MaTepmanomM (KOHCNEKTUPOBAHNE UCTOYHUNKOB):
HaWTX OTBET Ha BOMNPOCHI B PEKOMEHAYEMON NUTEpaType.
Ecnn camocTtosTenbHo He yaaeTcst pasobpaTbcs B MaTepuane, Heobxoaumo
cchopmynupoBaTh BONPOC 1 3a4aTth NpenogaBaTento Ha KOHCYNbTauumn M Ha
NpaKkTU4ECKOM 3aHATUN.

JTabopaTopHble JlabopaTopHble 3aHATUS CNOCOBCTBYIOT Pa3BUTUIO MPAKTUYECKUX HaBbIKOB BNaaeHust
3aHATUSA n3yvyaembiMy MeTogamm, 06opyaoBaHNEM, TEXHONOMMAMU 1 Ap. B NpoLiecce
B3aWMOAEWNCTBUS CO cneumanbHO paspaboTaHHbIMU MOAENbHBIMU YCTaHOBKaMM
n/unun obpasuamu peanbHO AeNCTBYOLWEro o6opyaoBaHus, npegnonaratT
npoBefeHne y4ebHOro akcnepMmMeHTa Ha nabopaTopHOM YCTaHOBKe
(camocToATENBHO NMMGO NoA PYKOBOACTBOM NpenogasaTens); HabnoaeHne 3a
npoLeccom, u ap.

Ha nabopatopHbix paboTax oby4aroLwmincs ndydaeTt npouecc nnmn obbekT Ha
OCHOBE B3aMMOAENCTBUS C HAM. B pesynbTate npoBeaeHms nabopaTopHOro 3aHsATUS
oby4varLWwmincs OMKeH NOHATb NPUHLIMNBI YCTPONCTBA M paboTbl M3y4aeMoro
npegMeTa Unu npoLecca, a Takke 0CBOUTL METOAMKY UCCNefoBaHUSA NPeaMETOB
(npoueccoB) cxoaHOro Tuna.

CnepnyeT npeaBapuTEnbHO U3Y4MTb METOANYECKUE YKa3aHUS MO BbIMNOMHEHUIO
nabopaTopHbIX paboT, pa3MeLLeHHbIE B 3NEKTPOHHON BUBNNOTEKE YHUBEPCUTETA.
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Buapbl y4ebHbIx

CamMoCToATENbHON paboThl.

3aHATUI U
caMocCTodTerNnbHaaA OpraHMSaLI,I/Iﬂ AedaTenbHOCTU o6yqa|ou.|,eroc;|
paboTa
oby4aroLmxcs
CamocTodaTenbHas [aHHbI B paboThl npegnonaraeT pacluMpeHne 1 3aKpenneHme 3HaHum,
paboTa YMEHWA N HaBbIKOB, YCBOEHHbIX Ha ayAUTOPHbIX 3aHATUSX MyTEM CaMOCTOATENbLHOM

npopaboTky y4ebHO-METOANYECKMX MaTeprasioB No AUCLMMNUHE U APYTUM
WCTOYHMKaM MHOPMaLMK; a Takke NOArOTOBKY K KOMFOKBUYMaM U 3K3aMeEHY.
CamocTosiTenbHasi paboTa BbINOMHAETCS UHAVBUAYANBHO, a Takke MOXeT
MPOBOAMUTLCS MO PYKOBOACTBOM (MpU y4acTum) npenogasaTtens.

CnegnyeT npeaBapuTenbHO U3Y4YnTb METoANYECKUE YKa3aHUs MO BbINONHEHUIO

Mpy NoaroToBKe K ak3aMeHy HeoBGX0AMMO 03HAKOMMUTLCS C AEMOHCTPALIMOHHbIM
BapvaHTOM 3a4aHusa (NnepedyHeM BOMPOCOB, Mp.), NpopaboTaTb KOHCMEKTbI NeKLWiA,
pekoMeHOYEMYIO MTepaTypy, NONYyYNTb KOHCYNbTaLMIO Y NpenoaasaTens.

10. ®OH] OLIEHO4YHbLIX CPEACTB
AnA NnPOBEAEHUA NPOMEXYTOYHOU ATTECTALUN

10.1. OnucaHue nokasaTtenen U KPUTEPUEB OLIEHMBaHUS KOMMETEHLMIA Ha Pa3NIMyHbIX aTanax ux
dopMupoBaHus, onucaHue LWKan oueHMBaHUA

10.1.1. MNoKasaTenu ou,eHMBAHUA KOMNETeHLMI Ha 3Tanax ux GopmMmupoBaHUA

Kop,
KOMMETEHLIMM HanmeHoBaHue MpepctaesneHne
- OLEHOYHOro OLEHOYHOro
(atan MokasaTenu oueHMBaHNA KOMNETEHLUN
cpeacTea cpeactea B poHae
dopmMnpoBaHus)

OrK-2 (2) 1. VlcnonbavyeT 3HaHVe OCHOB 1. YcTHOE 1. MNMepeyeHb
OpraHM4yeckon XMmMun B xoge cobecenoBaHune BOMPOCOB K
npogeccnoHanbHON eATENbHOCTH. 2. MNpakTuyeckoe 3K3aMeHy (76
2. Wcnonb3yeT 3HaHMS OCHOBHbIX 3aKOHOB | 3ajaHue. BOMNPOCOB)
€CTeCTBEHHOHaY4YHbIX AUCLMUMINH 2. MNpakTnyeckne
3. lMpymMeHsieT MeToAbl MaTeMaTUYECKOro 3apaHus (38
aHanusa u MoAenvMpoBaHus, 3afaHun).
TEOPEeTUYECKOro 1 3KCNepUMeEHTanbHOro
nccnegoBaHus

ONK-3 (1.2) 1. Wcnonb3yeT OCHOBHble 1. YcTHOe 1. MepeyeHsb

' €CTeCTBEHHOHay4YHble 3aKOHbI AN cobecepoBaHue BOMPOCOB K
NMOHMMaHUS OKpyXaloLlero mmpa u aeneHnn 2. lNpaktuyeckoe 3Kk3ameHy (76
npupoabl. 3apaHue. BOMPOCOB)

2. MNpuMmeHsaeT MeToabl MaTeMaTN4eCKoro 2. MNpaktnyeckne
aHanmsa n aKkcnepuMeHTarnbHOro 3apaHus (38
nccnegoBaHus. 3afaHun).

MK-18 (2) 1. JEleMOHCTpMpyeT 3HaHWS O CTPOEHUMN U 1. YcTHOE 1. MNMepeyeHb
CBOWICTBax OpraHN4Yecknx BeLLeCTB, cobecenoBaHune BOMPOCOB K
BCTpeYvatoLmnecs B npupoae, n xummdecknx 2. Npaktnyeckoe 3K3aMeHy (76
npoueccax. 3agaHve. BOMPOCOB)

2. AHanusmnpyeT norn4eckmne Lenodkm 2. Npaktnyeckne
«CTPOEHMEe-CBONCTBA-NPUMEHEHNE 3apaHus (38
OpraHN4YecKux BELLLECTBY. 3agaHun).

3. lNpeacraBnseT MexaHU3Mbl XUMUYECKUX

peakuuin ¢ y4acTMeM OpraHU4eCcKmx

coeIHEHUN 1 BbIBUpaeT NyTn CUHTE3a

3a4aHHOro OpraHMYecKoro BeLLecTBa.

10.1.2. OnucaHue WKan 1 KpuTepues oLeHMBaAHUA CPOPMMUPOBAHHOCTU KOMNETEHLUN

Kpurepuu onenuBanusi copMUpOBAaHHOCTH KOMIETEHITUN

OueHka no

Kputepun oLieHnBaHUA cHOPMUPOBAHHOCTM KOMMETEHLMIA

TpaguLUUOHHON
LiKane

YcTHoe cobecenoBaHune

MpakTnyeckoe 3agaHue
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O6y4atoLmmncsa nokasbiBaeT XOPOLUNA YPOBEHb
3HaHWI B Npefenax OCHOBHOIO y4yebHoro
MaTtepuana B 0611acT opraHM4eckon Xnmmu,

MpaBunbHOE peLleHre NpeanoXeHHOro
3agaHus. HanucaHbl Bce NPOMEXyTOo4YHble
1 KOHEYHbI NPoAYKTbl MPEeANoXeHHOM

OTNMHHO BbINOSHAET NPeAyCMOTPEHHbIE NPOrpamMmmon CXeMbl peakLni.
3ajaHuvs; OTBEYaeT Ha AOMONTHUTENbHbIE
BOMPOCHI NpenogasaTens.
O6y4arowmnca 4eMoHCTPMPYeT A0CTaTOUHbIN MpaBnnbHOE peLLeHne NpeasiIoKeHHOro
YPOBEHb 3HaHWIA B Npegenax OCHOBHOMO 3a4aHuns C HECYLLIECTBEHHbIMW OLLMOKaMM.
yyebHoro matepumana, 6e3 cyLecTBEeHHbIX HanuncaHbl OCHOBHbIE MPOMEXYTOYHbIE U
OLUMOOK BBIMOSHAET NPegyCMOTPEHHbIE B KOHEYHbIV NPOAYKThI NPEANOXEHHOMN

XopotLo nporpamme 3agaHus; Jonyckaet CXEMbl peakLuun.
HecyLeCTBEHHbIE NOrpeLlIHOCTU B OTBETE Ha
3K3aMeHE U Npu BbINOMHEHNW 3a4aHWI
yCcTpaHsieT ux 6e3 nomoLUm npenogasartens.
O6y4alomncsa nokasbiBaeT 3HaHNS OCHOBHOrO | HenpasunbHoe pelueHne 3agaHus.
y4yebHOro matepmana B MMHMManbHOM obbeme, | MNMony4eHO HECKONBKO NPOMEXKYTOUHbIX
HeobxooMMOM ANns AanbHerwen y4ebbl; NPOOYKTOB peakLuuu.

yOoBneTBo- CMpaBnsieTcs C BbINOMIHEHVEM 3adaHUN,

pUTEnbHO NpegycMOTPEHHbIX NMPOrpamMmmon, gonyckasi npu
3TOM DOOMbLUOE KONMYECTBO OWMOOK. [lonyckaeT
CYLLLECTBEHHbIE MOrPELLHOCTN B OTBETE U MpU
BbIMOJTHEHUW 3aJaHUN.
O6yyatowmncsa He oTBe4aeT Ha BOMPOCHI 3agaHue He pelueHo.

HeyOoBJ1eTBO-

Ovneta (Mnn He packpbIBaeT CyTH BOMPOCOB),

pUTENBHO

He MOXeT BbINOJTHUTb NpegnoXeHHble 3aJaHnA.

10.2. TunoBble KOHTPOMbHbIE 3afaHUs UNN UHbIe MaTepuarnbl, Heo6xoaumble ANsl OLLeHKU 3HAHUM,
YMEHUI, HaBbIKOB U (UNN) ONbITa AeATeNbLHOCTU, XapaKTepuaylolume aTanbl popMUpoBaHus

KOMNeTeHLUUMn

10.2.1. NMepeyeHb BOMPOCOB K 3K3aMeHy, pa3paboTaHHbIN B COOTBETCTBMU C YCTAaHOBJIEHHbIMU
aTanamu (popMUPOBaAHUA KOMNETEHLUUN

Ne Ne
/n dopmynunpoBka BONpPOCOB TeMbI
1 | MNMony4yeHune NpeaenbHbIX YrNeBogopoaoB N3 NPUPOSHOro cbipbsd. CTpOEHNe ankaHoB. 1,2,3
2 | CeoncTtBa aUeTUNEHOBbIX YINEBOAOPOAO0B Ha npumepe 1-0yTnHa 7
3 | CeolicTBa npedenbHbIX YIIEeBOLOPOAOB HA NpMMepe nponaHa 3,4
4 Cnocobbl nonyyeHnss apoMaTudecKknx yrneBogoponoB (6eH3on, Tonyor, KCuronsl 1 ap.) 9
5 | lNony4yeHne v cTpoeHne ankeHoB Ha npumMmepe 2-6yTeHa 12,5
6 | Ceonctea uuknonapaduHoOB (LMKNoNponaH, LMKNoOyTaH, UMKIONEHTaH, LMKITOreKcaH) 8
7 CBoliCcTBa 3TUIEHOBBIX YINEBOAOPOAOB Ha NpuMmepe 2-MeTun-2-o0yreHa 5
8 | MexaHuam pagukanbHOro xiop1MpoBaHusi M3obyTaHa 4
9 | CtpoeHue, cnocobbl NONy4YeHnst U XMMUYeCckne CBOMCTBA aLeTureHa 1,2,7
10 | Xvmudeckue cBOMCTBA ToNyona 9
11 | CTpoeHune n xmummyeckne CBOMCTBA NPOMnmHa 1,2,7
12 | lNMony4eHne apomaTU4eCcKuX yrneBogopofoB (6eH3orn, Tonyon, Keunornbl U ap.) 9
13 | CtpoeHue n xummdeckne ceorcTea 1,3-ankagmeHoB Ha npumepe 1,3-0ytagneHa 6
14 | Xumudeckune cBoncTBa aTUNGEH30Ma 9
15 | CtpoeHue n xumm4deckmne ceoncTea 1,3-ankagueHoB Ha npumepe 2-metun-1,3-0ytagneHa 6
16 | Cnocobbl nony4eHnsi 6eH3ona n ero roMosioroB 1,9
17 | CTpoeHVe U XMMUYECKNE CBOWCTBA LMKITONpOnaHa, UMKNOoNeHTaHa 1 LUKnorekcaHa 6
18 | Xumu4yeckme cBorcTBa n3obyrtaHa 4
19 | CeoiicTBa apoMaTUYECKNX YrieBogopoaoB Ha npumMepe nsonponunbeHsona 9
20 | Xummnyeckne npepawieHus 1-6ytmHa 7
21 | Peakuun anekTpodurbHOro 3amMelleHuss B apoMaTU4ecKoM psagy Ha npuMmepe Tosyona. 9
MpeacTaBuTb MEXaHU3M ankuIMpoBaHus Tonyona

22 | CTpoeHue n cBoncTBa aueTuneHa 1,2,7
23 | CeonctBa npegenbHbIX YrneBogopoaoB Ha npumepe 2-metunbyTtaHa 4
24 | lNony4yeHue 1 CTpOEHUe 3TUNEHOBLIX YINEBOAOPOAOB Ha npumMmepe 2-6yTeHa 5
25 | CTpoeHue n xmumMmyeckne CBOMCTBA LIMKNONpOnaHa u LuKnorekcaHa 8
26 | XumMun4yeckne CBOMCTBA ankeHOB Ha NpuUMepe nponeHa 5
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27 | CTpoeHue, NpoCTpaHCTBEHHAsA N30MepUs U XMMNYeckue cBoncTea 2-6yTeHa 5
28 | MNony4eHue 1 NnpakTMyeckoe NpuMeHeHne aTuneHa 5
29 | CTpoeHue n xumumyeckune ceorcTea 6eHsona 9
30 | lNonyyeHne 1 xXuMmn4eckme CBOMCTBA ankeHoB Hanpumepe 1-6yteHa 5
31 | CTtpoeHue n xummnyeckue ceonctaea 1,3-6ytagmeHa 6
32 | lNonyyeHne 1 NpakTU4ecKoe NpMMEHEHUe aleTuneHa 7
33 | MNonyyeHne npefenbHbIX YrneBoaopoa0oB U3 NPUPOAHOro chipbs. CTpOeHWe ankaHoB 2,34
34 | CeoKcTBa aLeTUNeHoBbIX YrNeBoA0pPOA0B Ha npuMepe 1-6yTuHa 7
35 | CeonicTBa npefenbHbIX YrNeBOAOPOAOB Ha NpuMepe nponaHa 4
36 | CeouicTBa conpsixeHHbIX ANEHOBbLIX YreBoaopooB Ha npumepe 2-metun-1,3-6ytagneHa 6
37 | Cnocobbl Nony4yeHus 1 CBOWCTBA CNMPTOB Ha NpumMepe 3TUMOBOro cnupTa. 13
38 | CeovicTBa KapbOHOBbLIX KUCMOT Ha NpMMepe NPOnMOHOBOW KACNOThI 17
39 | CeovicTBa KapbOHOBbIX KAUCNOT Ha NpUMepe MacnsgHOW KUCMOTbI. 17
40 | CsowcTBa ranoreHonpov3BoAHbIX NpedenbHbIX YrneBo4opoaoB Ha npuMepe GpoMaTaHa 10
41 | XuMn4yeckue CBOMCTBA anbAerMaoB Ha npuMmepe GeH30MHOro anbgernga 15
42 | BaxHenwmne CBOMCTBa CNMPTOB Ha npumepe emop.-bytaHona. BoamoxHa nun ans atoro 13
coeguHeHus  cTepeonsomepusa?
43 | CowicTBa HenpeenbHbIX KapOOHOBLIX KUCIIOT Ha MPUMEpPE akpUIToBOW (NMPOrneHOBOW) 17
KUCMOTbI.
44 | Tony4vyeHne n xuMmmn4eckmne ceoncTea geHona 14
45 | CowicTBa CMMPTOB Ha NpuMepe NponuioBoro cnupra. 13
46 | Xvmmn4yeckme CBONCTBa KapOOHOBLIX KUCMOT Ha Npumepe macnisiHon (6yTaHOBOW) KUCMOThI 17
47 | lNpocTpaHCTBEHHAA N30MEPUS U XMMUYECKMe CBONCTBA 2-XMopneHTaHa. 2,10
48 | CowicTBa kapbOHOBLIX KUCIIOT HA MPUMeEpPE NMPONUOHOBOWN KUCIOTbI 17
49 | CowicTBa anbAerngoB Ha NpMMepe YKCYCHOro anbgervaa. 15
50 | CeoyicTBa CNMPTOB Ha NpUMEpPe N30MPONUITOBOro cnmpTa 13
51 | CeonictBa heHONOB Ha Npumepe o-meTundeHona (o-kpesona). 14
52 | Xumnyeckue CBOWCTBA xnopbeHsona Kak npegcrasutens apomaTU4ecKkmnx 12
ranoreHonpon3BogHbIX
53 | CeoiicTBa ranoreHankaHoB Ha npumepe 1-6pombyTaHa. XapakTepHa nun st 3Toro 10
coeguHeHus cTepeonsomepus?
54 | CeoiicTBa anbAerngoB Ha Npumepe n3oMacrnsiHoro ansgervga (MmetunnponaHans) 15
55 | lNonyyeHne 1 CBOMNCTBa apoMaTUYeCKux KapOboHOBbLIX KMCITOT Ha NpuMepe BeH30MHOM 17
KUCMOTBbI.
56 | MNonyyeHne 1 BaXXHENLLIME XMMNYECKME CBONCTBA 3TAHTMOMA (STUIIMeEpKanTaHa) 18
57 | CeoyicTBa anbAerngoB Ha Npumepe YKCYCHOro anbgernga 15
58 | OCoOBGEHHOCTUN XMMUYECKMX CBOMCTB XITOPBUHUITA (XJTOP3TEHA), XITIOPUCTOro annuna u 11
xnopbeHsona
59 | CeoricTBa heHONOB Ha Npumepe o-meTundeHona (o-kpesona). 14
60 | Xumunyeckne CBOMCTBa aLleToHa 15
61 | Cnocobbl NonyyYyeHns 1 CBOMCTBA CNUPTOB Ha NpUMepe NM30NpPONmnNoBOro cnupTa. 13
62 | CouncTBa ranoreHonpou3BoaHbIX NpefernbHbIX YrneBogopoaoB Ha npumepe 1-6pomMnponaHa 10
63 | CeoncTtea KapbOHOBbLIX KUCNOT Ha NpUMEpe NPOMMOHOBOW KUCMOThI. 17
64 | MNony4eHue n cBONCTBa (PEHONOB Ha NpuMepe r-kpesona (r-meTundeHona) 14
65 | XumMunyeckne CBOMCTBA KETOHOB Ha npumepe GyTaHoHa. 15
66 | MNony4yeHwne n cBOMCTBaA 3TAHTUONA. 18
67 | CeoncTtBa KapBOHOBbLIX KACMOT Ha NpuMepe MacrnsiHou (6yTaHoBOWN) KUCOThI. 17
68 | NMony4eHune n ceoncTBa 6EH30MHOMO anbaervaa. 15
69 | MNony4yeHne n ceBoricTBa heHona. 14
70 | MNony4eHue 1 cBONCTBA anbAervaoB Ha NpMMepe NPONUMOHOBOIO anbaeryaa (nponaHans) 15
71 | XumMunyeckne CBOMCTBA ranoreHonpon3BoaHbIX Ha npumepe 2-6pombyTaHa. 10
Crepeovsomepusi 3TOro COeAMHEHMS.
72 | Cnocobbl Nony4YyeHns 1 CBOMCTBa CNUPTOB Ha NpUMepe 8mop.-0yTnnoBoro cnupTa 13
73 | CBoncTBa apoMaTnyecKmx anbaerngoB Ha npuMepe o-TonyusioBoro anbgernaa. 15
74 | CeoncTBa KapBOHOBLIX KACMOT Ha NpuMepe MacnsiHou (6yTaHoBOW) KUCIOTh! 17
75 | CouncTtBa CNUPTOB Ha NpuMmepe n30byTnNoBoro cnupTa 13
76 | Cnocobbl nonyyYyeHns 1 CBOMCTBa apoMaTUYECKMX ranoreHonpon3BoaHbIX Ha NpuMepe 12
xnopbeHsona
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10.2.2 BapmaHT TUNOBbIX 3aAa4, pa3paboTaHHbIX B COOTBETCTBUM C YCTAHOBJIEHHbLIMU 3Tanamum

chopmMMpoOBaHUSA KOMNETeHUUI

Ne

n/n YcnoBusa TMNOBbLIX 3a4aHUN

OTtBeT

1 [Monyunte OyTaH U3 COEOUHEHUA C TEM Xe
MUCIIOM, C MEHBLUMM YUCIIOM U C BOnbLUMM
MMCIIOM  yrnepoAaHbix aTtomoB. WcxogHble
BellecTBa M NPOAYKTbl peakuuMM Has3oBuTE Mo
BCEM HOMEHKNnaTypam.

Mony4yeHune GyTaHa M3 COEAMHEHUN C TEM XKE YNCITIOM
aToMOB yrrepoga:
1) rmgpupoBaHue HenpeaenbHbIX YrneBoaopoaoB
Ho, Ni
HaC—CHp-CH=CH, ——>
t°C
1-ByTeH

2) BOCCTaHOBIEHWe ankunranoreHnaos

H
HaC—CHa-CHy-CHy—1 L+ H,C—CH,-CHy-CH,

Hsc_CHQ'CHz'CHS

3) peakuusa KuxHepa
HsC_ CHo-CHs + NH,-NH,
C

KOH

HsC—CH,-CH,y-CHs

2 HasoBuTe 1 HanUWNTe CTPYKTYpPHbIE
dopMyInbl 3TUNEHOBOTO YreBOAOPOAA,
030HMA KOTOPOro NPV pacLLenneHnn Bogomn
o6pasyeT hopmanbaerng CH20 u
mMeTunykcycHoii anbgermng CHsCH2CHO.

CHp=CH—CHCH;

byTteH-1

10.3. MeTtoanyeckne marepmansl,

onpepaensowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEeHUI, BNnageHun (HaBbIKOB U (MNK)
NPaKTUYECKOro onbiTa AEATENbHOCTU), XapaKTepu3yoLwmx atanbl opMUpPOBaHUS KOMNETEHLUN

10.3.1. YcnoBusa ponycka oOGyu4aroLlerocsi
aKageMn4ecKom 3a40IMKEeHHOCTH

K caaydye J3K3amMeHa M

nopAAnoK nukBugauumu

MonoxeHne o npoBeaeHNN TeKyLlero KOHTPOsA ycneBaeMoCTUn U npomemyTquon artTectauunm

obyuatomuxcs

10.3.2. ®o

yCTHasi

X NUCbMEHHas

10.3.3. OcobeHHOCTH NpOoBeAEeHUA IK3aMEHa;

Ma npoBsegeHusA I'IpOMe)KYTO‘-IHOﬁ aTrecTaumum no agucuunriimHe

KOMMNbOTEPHOE TECTUPOBAHUE nMHaa

e Bpemsa Ha nogroToBky oTBeTa no 6unety 40 MUHYT.
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