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1. HEJb U 3AJJAYU OCBOEHUSA JUCIHUITJIMHBbI

He.]'ll) npenogaBaHvs TUCHUIIIMHBI
O3HAKOMUTH CTYACHTOB C TCOPCTUYCCKUMH OCHOBAMH OPFaHquCKOﬁ XHUMUU, C(I)OpMPIpOBaTB
FJ'Iy6OKI/I€ 3HaHUA O CTPOCHUH, CBOfICTBaX, IMOJIYUYCHHUH U TPUMCHCHUH OPraHNYCCKUX BCIICCTB.

3agauu u3yvyeHus AUCHUIINHBI

1. Hatp npezacraBieHue 00 OpraHMYECKONM XMMHM Kak Hayke, Oasupyrolieiics Ha OCHOBHBIX
3aKOHAX XUMUHU.

2. OOyYuTb JOrMYECKOMY MBIIUICHUIO IPU OOBSICHEHUH BCEX XMMUUYECKUX IPOLIECCOB.

3. CdopmupoBarh NpEACTaBICHUS O KIacCU(PHUKAUUU OpPraHMYECKHX COCAMHEHUH H
NPUHLUIAX KJIAacCU(PUMKALMK OpPraHWYEeCKHX pEaKUMid [0 XapakTepy peareHTOB H
MEXaHHU3MY UX JIeHCTBUS.

4. HayuuTb Ha OCHOBE DJIEKTPOHHOTO CTPOEHHMS MOJEKYJ OpPraHMYEeCKHX COCIUHEHUN
OOBACHATH UX XUMHUYECKHE U PU3NYECKUE CBOWCTBA.

5. OOpaTuTh BHMMaHHE Ha DJKOJIOTHYECKHE MpOOIeMbl, YJEIUTh BHUMaHHME BOIIPOCAM,
KOTOpBIE B JAIbHEWUIIIEM HCIIOIb3YIOTCS B IIKOJIBHON MPAKTHKE.

6. Pa3BUTH CIOCOOHOCTH K HAy4HO-UCCIIEAOBATENBCKOM paboTe U BbIpabOTaTh NOTPEOHOCTH K
CaMOCTOSITEIbBHOMY ITPUOOPETEHUIO 3HAHUN IO XUMHH.

2. MECTO JUCHOUILINHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBbBI

Hucuummuaa «OPCTAHUYECKAS XUMUS» sBiseTcss KOMIIOHEHTOM 0053aTeIbHOM YacTH
yuebHoro niaHa no HanpasieHuio 44.03.05. [legarornueckoe obpazoBanue (¢ AByMs NPOPUISIMU
noaroToBku). Ipodumm «bronorus u xumus.

Oprannueckasi XuUMusi sBISACTCS (yHIAMEHTAIBHOW HAyKOW, HW3y4alolled COeAMHEHUS
yraepoaa. B Kypce opraHuueckod XUMHH CTYJIEHThl 3HAKOMSTCS C OOIIMMHU 3aKOHAMH,
CBSI3BIBAIOIIMMU CTPOCHUE W CBOMCTBA OPraHMYECKUX BEIISCTB, MYTSIMU CHHTE3a Pa3IMYHBIX
KJIACCOB OPTraHWYECKUX COCJAMHCHHH, a TaKK€ MX NMPUMEHEHHEM B IMPOMBIINIJICHHOCTH, CEITLCKOM
X035UCTBE, MEJIUIIUHE, PACTIPOCTPAHEHUEM B IIPUPO/IE.

[IpenomaBanue OpraHMYEecKOr XUMHUHU Oa3upyercs Ha Kypcax OOINeH M HeoOpraHW4YecKOu
XUMUH, TaK KaK U3y4aeTcs oclie 3TUX AUCHUIUINH. [loaToMy 3Ta mporpaMma coCTaBlieHa C YU4ETOM
HEKOTOPBIX TEM, HM3yYaeMbIX Ha 3aHATHUAX IO CMEXKHBIM JUCIUIUIMHAM (KOJUTOMIHAS XHUMHS,
OWosyorudeckas XUMHS, XUMHYECKas TEXHOJOTHsS), 4YTO JaeT BO3MOXXHOCTh HCIOJb30BaTh
WHTETPUPOBAHHBIN IMOAX0J B OOYYEHHWH ODJIEKTPOHHBIM 3(PdeKkTaM XUMHUYECKUX peakIuil Hu
KHCJIOTHO-OCHOBHBIM CBOMcCTBaM BemlecTB. Jlucumminna «OpraHudeckas XUMHS» SIBISETCA
OCHOBOM JJIsl UI3YYCHUS TIpeaMeTa « bBuoxumus.

3. PE3YJIBTATHBI OCBOEHUA JUCHUIIJIMNHBI
[Tpouiecc M3ydeHHsT MUCIUIUIMHBI HANpaBlieH HAa (DOPMHUPOBAHHE U PA3BUTHE CIEAYIOIIUX
KOMIIETECHIIHI:

MNVYK 1.1. 3HaeT OCHOBHBIE UCTOYHUKHU U METOJIBI IIOMCKA

VK1. CriocoGen nH(popMaly, HeOOXOAMMOM ISl PEIICHUS MOCTAaBICHHBIX 3a1a4
OCYIIECTBIIATE NYK 1.2. YMeer ocyliecTBIATh, TOUCK HHDOPMALIMH TSI PEIICHUS
— MOCTABJICHHBIX 3a/1a4, IPUMEHSITh METO/Ibl KPUTUYECKOTO aHAIN3a U

9
KPUTHYECKHIT CUHTE3a HHPOpMAIIHH
aHayu3 u cuHTe3 | UYK 1.3. [')paMOTHO, IOTUYHO, apTyMEHTUPOBAHHO (POPMUPYET
uH(pOpMaIuH, COOCTBEHHBIE CYKJCHUS U OLIEHKU; OTIUYaeT ()aKThl OT MHEHHIH,
MIPUMEHSTH WHTEPIPETAINil ¥ OLIEHOK; MPUMEHSIET METO/Ib CHCTEMHOTO T0IX0/1a
CHCTEMHBIN
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noaxon AJjis

AJI PCIICHUSA MMOCTABJICHHBIX 3a/1a4

pelieHus
MOCTABIIEHHBIX

3aj1ad

OIIK-8. NOIIK 8.1. 3HaeT ucTopHIo, TEOPHIO, 3aAKOHOMEPHOCTH U NIPUHIIUIIBI
Crniocoben MOCTPOCHUS U (PYHKITMOHUPOBAHUS 0OPA30BATEIHLHOTO MpOIecca,
OCYILIECTBIIATh POJIb U MeCcTO 00pa30BaHuUs B )KU3HU YEJIOBEKa M 001IecTBa
nenarorndeckyro | MOIIK 8.2. YMmeeT ucnonp30BaTh COBPEMEHHBIE HAYYHBIE 3HAHUS

JIeATEIIbHOCTD Ha
OCHOBE
CIIELUAJIbHBIX
Hay4HbIX 3HaHUU

MICUXOJIOT0-TIEAATOTUIECKOTO U IPEIMETHOTO (TIPO(UIHLHOTO)
coJiepaHus JUIsl OpraHu3aluu yaeOHOH 1 BHEYyYeOHOU
JESTEIbHOCTH B CUCTEME OCHOBHOTO U JIOTIOJIHUTEIHHOTO
00pa3oBaHMs AeTEH

NOIIK 8.3. IToarorosieH K IPUMEHEHUIO CTIELUATbHBIX HAYUHbIX
3HAHUU U1 OCYUIECTBIICHUS NIE€AArOTHYECKON NeTEIIbHOCTH
(mIpoeKkTHOM, yueOHO-HCCIlIeI0BATEIbCKON, UTPOBOH, XyA0KECTBEHHO-
ACTETUYECKOH, PUKYJIBTYPHOU, TOCYTOBOU H JIp.) C y4ETOM
BO3MOKHOCTEH 00pa30BaTeNbHON OpraHU3alui, MECTa KHUTEIbCTBA U
HCTOPUKO-KYJIFTYPHOTO CBO€0Opa3us peruoHa

[1K-3 — cniocoben
MMPUMCHATH
PeMETHBIC
3HaHUA [IPU
peanu3au
00pazoBaTebHOT
0 Tmpotiecca

3.1. 3HaeT 3aKOHOMEPHOCTH, IPUHIUITBI U YPOBHU (POPMHUPOBAHUS U
peanmu3anum coep kaHus 00pa3oBaHuUs; CTPYKTYpPY, COCTaB U
JIMJIAKTUYECKUE eIMHHIIBI COICPIKAHUS IIKOJIBHBIX MPEIMETOB: ...

3.2. YMeeT oCcymeCTBIsATh OTOOp YU4EOHOTO CONEpIKAHMS JIs
peaM3anuu B pa3IndHbIX (hopMax 00yUeHHUS B COOTBETCTBHH C
JTUIAKTUYECKUMHU IIEISIMH U BO3PACTHBIMH OCOOCHHOCTSIMU
00yJaronmxcs

3.3. BnazmeeT npeIMeTHBIM CoJIepyKaHHEeM; YMEHUSIMHE 0TOopa
BapUATHBHOTO COJICPYKAHUS C YUYETOM B3aMMOCBSI3U YPOUHOU U
BHEYPOUYHOH (hopM 00yUCHHUS

IIK-6 Crocoben
OPHUEHTHPOBATHCS
B BOIIPOCax
OHOJI0ruHU U
XMMHUH Ha
COBPEMEHHOM
YPOBHE Pa3BUTHSL
Hay4IHBIX
HaIpaBJICHUN B
AHHBIX 001aCTIX

HIIK 6.1. 3naer:

oOIIMe TOHSTHSI, TECOPHUH, TIPABUIIA, 3aKOHBI, 3aKOHOMEPHOCTH
MNpECAMETHBIX O6J'IaCTCfI 6I/IOJ'IOFI/IH " XUMUs; 3aKOHOMCPHOCTHU
Pa3BHUTHS OPraHUYECKOI0 MHUPA;

OCHOBHBIC MPUHIUIIBI TCXHOJIOTHYCCKUX MPOUCCCOB XUMUUCCKHUX
MIPOU3BOJICTB M CIIOCOOEH MCIIOJIb30BaTh MOJyUYCHHbBIC 3HAHUS B
poheCCHOHANTBHOM EATCIbHOCTH

HIIK 6.2. YMmeer:

OOBACHITH XUMHUECKHUE OCHOBBI OMOJIOTUYECKHX MTPOIIECCOB U
(buzHoNIOrHuecKre MeXaHu3Mbl pabOTHI PA3IUYHBIX CUCTEM U
OpraHOB PACTEHHM, )KUBOTHBIX U YEJIOBEKA; OPUCHTHPOBATHCS B
BOIPOCAX OMOXMMHUYECKOI0 €AUHCTBA OPraHHYECKOI0 MUPA.

HIIK 6.3. Bianeer:

KJIACCUYECKUMH U COBPEMEHHBIMH METOIaMU U METOUYECKIUMHU
MpHEMaMH OpTraHU3aIluH W IIPOBEICHUS JTA00PATOPHBIX,
9KCIIEPUMEHTATBHBIX U MOJIEBBIX UCCIEAOBAHUIN B IPEIMETHBIX
0071aCcTIX OHOJIOTHSI Y XMMHSL.

B PE3YIbTATC OCBOCHUA AUCHHUIUIMHBI CTYACHT JOJIZKCH

3HAThb:




- OCHOBHBIE TIOHATHUS U TEOPETUUECKHUE OCHOBBI OPTaHUYECKOU XHUMHH;
- OCOOCHHOCTH CTPOCHHS W PEAKIMOHHON CIIOCOOHOCTH OCHOBHBIX KJIACCOB OPTaHHMYECKUX
COE€IUHECHMI;
- MEXaHW3MbI, 3aKOHOMEPHOCTH W YCIOBHS TNPOTCKAHHUS BAXKHEUIIMX PEAKIIMH OpraHUYeCKHX
COC€IUHEHMI;
- OCHOBHBIE METOJIbI OPTAaHMYECKOTO CHHTE3a;
- o0mme mpaBuiga W TOPSAIOK paboThl B XxuMHUYeckod mnaboparopuu. [IpaBuna TexXHUKH
0€30MacHOCTH.
yMeTh:
- KJIacCU(UIMPOBATH OPTraHMYECKHE COCTMHEHUS; COCTABIISATh HA3BAHUS OPTaHHIECKUX
COCIMHEHUH MO PallMOHATBHON U CUCTEMAaTHYECKONH HOMEHKIIATYPE;
- COCTABJISAITh CTPYKTYPHBIE (POPMYJIBI OPraHUICCKUX COCTMHEHUH 110 MX HA3BAHHSIM,
- KAaUeCTBEHHO 0XapaKTEePU30BBIBATH paclpeieNieHue IEKTPOHHOM MIIOTHOCTH B MOJIEKYJIE
OpPTaHHYECKOTO COCTMHCHHS,
- MPOTHO3UPOBATH HUZNYECKUE, XUMUYECKUE U CIIEKTPAIbHBIE CBOWCTBA OPTraHUYECKUX
COCIUHCHHI,
- OMUCBIBATh MEXaHU3Mbl OCHOBHBIX TUIIOB XUMUYECKHUX MPEBPALICHHUH ¢ yUaCTHEM OPTaHUYECKUX
COCIUHCHHIA,
- pemiaTh 3aJla4¥ U BHITIOTHATH YIIPAKHEHUS, CXEMbI PEBPAILIEHU OPTaHUYECKUX COSTMHEHUN
BJIa/I€Th:
- TEOPETUYECKUMU 3HAHUSMU U 3aKOHOMEPHOCTSAMU;
- cnoco0aMi OpWEHTAMU B MPOQPECCHOHATBHBIX MCTOYHHKAX HWH(pOpMAIMK (GKypHAIJIBI, CAWTHI,
00pasoBaTenbHbBIE TOPTAJIbI);
- CIIOCOOHOCTHIO MPOTHO3UPOBAHUS (PU3HUECKUX M XUMUICCKIX CBOMCTB OPraHUIECKUX
COE€IMHEHUN.

4. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHbI

4.1. O0beM TMCHUIIMHBI U BUAbl KOHTAKTHOH U CAMOCTOSITEJIbHOM PadoThI
OOm1ast TpyZ0€MKOCTh JUCHUIUIMHBI COCTABISIET 73a4. ell. (252 vaca), X pacrpeaesieHue 1o
BHJIaM paboT mpeacTaBieHo B Tabmwuie Ne 1.
Tabmuma Ne 1
PacnpenesieHue TPya0eMKOCTH TUCIHUIIMHBI 10 BUIaM padoT

Dopma 00yueHust
Bux paboTsr Ounas
V cemecTp VI cemecTp
O01ast TPYA0EMKOCTh JUCIHMINIMHEL 10 YIEOHOMY MIIaHy 162 90
KonTakTHasi paboTa, B TOM YHCIIC: 62 28
Jlexiun 20 10
JlaGopaTopHbIe padbOTEI 42 18
CamocTosiTeIbHAast padoTa, B TOM YHCIIC: 73 26
W3yueHne TeopeTHIeCcKoro Kypea 40 16
IloaroroBka K BBICTYIUICHUIO C JOKJIAJIOM 6 4
CaMOIIOITOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHHMI 27 6
BrinoHeHre KOHTPOJIHLHOH PaOOThI - -
IloaroroBka K 3K3aMeHY, cJiava dK3aMeHa 27 36

4.2. Conep:xaHue ¥ TeMaTHYECKOE IIVIAHMPOBAHME M CHMIIINHBI
TemaTnyeckui MJIaH JUCHUIIIUHDI



HaumenoBanue pa3zaenos Bcero KonTakTHast paboTa Cam. DopMBbI TEKYLIETO
Y TeM JUCIHTLINHBI yacoB | Jlexuum | JlaGopar. pabora KOHTPOJIS
pabOoTHI YCIIEBAEMOCTH
111 kypc, Vcemecmp
Tema 1. TeopeTudeckrue OCHOBEI 18 2 4 12 DKcmpecc-ompoc,
OPTaHMYECKON XUMHH. caMocT. pabora,
OTYET 10
nabopaTopHOH
pabore,
3acIyIINBaHIe
COOOIIECHU.
Tema 2. AnkansL. 12 2 4 6 DKcmpecc-ompoc,
CaMoCT. pabora,
OTYeT 1o
71a00paTOPHBIM
paboTaM U 3aIaHHSIM.
Tema 3. MuknoankaHsl 12 2 4 6 DKcmpecc-onpoc,
CaMocCT. pabora,
OTYET 110
71a00paTOpHBIM
paboTaM U 3aJIaHHSIM.
Tema 4. AnkeHbI 12 2 4 6 DKCIpecc-ompoc,
CaMoCT. pabora,
OTYeT o
nabopaTOPHBIM
paboTaM U 3a/1aHUSIM.
Tema 5. AnKkuHbI. ANKaJIUEHbI 14 2 4 8 DKcmpecc-onpoc,
CaMocCT. pabora,
OTYET 110
1a0opaToOpHBIM
paboTaM M 3aJaHVSIM.
Tema 6. ["astoreHnpon3BOAHEIC. 14 2 4 8 DKcIpecc-ompoc,
CrinpThl CaMoCT. pabora,
OTYeT o
1a00paTOPHBIM
paboTaM U 3aJaHHSIM.
Tema 7. ATbIeruibl U KETOHBI 12 2 4 6 DKcmpecc-ompoc,
CaMoCT. pabora,
OTYEeT 1o
1a00paTOPHBIM
padoTaM U 3aIaHHSIM.
Tewma 8. KapOoHOBBIE KUCITOTHI 12 2 4 6 DKcmpecc-onpoc,
CaMOCT. pabora,
OTYET 110
nab0opaTOPHBIM
paboTaM 1 3aTaHUsIM.
Tema 9. Apomaruueckue 12 2 4 6 DKcIpecc-ompoc,
yTIIEBOIOPOIBI CaMocT. pabora,
OTYeT 1o
1a00paTOPHBIM
paboTaM U 33JaHUSM.
Tema 10. ApomaTtuueckue 17 2 6 9 DKcmpecc-onpoc,
HUTPOTIPOU3BOTHBIC u CaMoCT. pabora,
CyIb(OIpPON3BOAHEIE OTYET 1o




1a00paTOPHBIM
paboTaM M 33aaHVSIM.

IToaroroBka K 3K3aMeHy 27

UTOIro 162 20 42 73

III kypc, VI cemecmp

Tema 11. ®eHonsl 10 2 4 4 DKcmpecc-ompoc,

apOMaTHUYECKUE CITUPTHI CaMOCT. pabora,
OTHET 110
na00paTOPHBIM
paboTaM U 3aJaHUSM.

Tema 12. ApomaTuueckue 10 2 2 6 DKcnpecc-o1poc,

aJbJICTU/Ibl, KETOHBI U KapOOHOBBIC CaMoCT. pabora,

KHCJIOTBI OTYeT o
nabopaTOpHBIM
paboram u
3aJlaHUSIM. ,
3acIyIIuBaHue
coo01mI.

Tema 13. ApoMaTHdecKrne aMUHBI 10 2 4 4 DKcIpecc-ompoc,
CaMoCT. pabora,
OTYeT 1o
nabopaTOPHBIM
paboTaM U 3aJaHUSIM.

Tema 14. A30-u 1Ua30CcoOeAUHEHUS 12 2 4 6 DKcmpecc-onpoc,
CaMocCT. pabora,
OTYET 110
71a0opaToOpHBIM
paboTaM u 33aJaHVSIM.

Tema 15. MHoTOsIIEpHBIE 12 2 4 6 DKcIpecc-ompoc,

COEJIMHEHHUS CaMoCT. pabora,
OTYEeT o
1a00paTOPHBIM
paboTaM U 3a/1aHUSIM.

IToaroroBka K 3K3aMeHy 36

HUTOIr'O 90 10 18 26

BCEI'O | 252 30 60 99

4.3. Conep:xanue pa3iesoB (TeM) TUCHHIIMHBI

TEMA 1. TEOPETUYECKHUE OCHOBBI OPTAHUYECKOMN XUMMH (6 uacos)
Jexkyus (2 uaca)

Teopuss xummdeckoro crpoeHusi oprannyeckux emectsB A.M .byrtnepoBa  M3omepus.
Teopuss HampaBlIE€HHBIX BAJIEHTHOCTEW. Teopust dIIEKTpOHHBIX cMmemeHnid. Kiaccudukanms
OpPraHMYECKUX PEarcHToB U peakunii. HoMeHKi1aTypa OpraHuyecKux coeAMHEHNI
Jlabopamopnas paboma (4 uaca)

@opMHUpPOBAaHME U OCHOBHBIE IIOJIOKEHUS TEOPUM XHUMHUYECKOro CTpoeHust bytiieposa.
B3anMHOoe BiuMsiHHE aTroMOB B Mosiekyine. OCHOBHBIE THIBI CTPYKTYPHBIX (PparMeHTOB
OpPraHMYECKHUX MOJIEKYJI - IIPOCThIE U KPaTHBIE CBS3U, YIVIEPOJIHBIE LENU W LUKIbI, PaJUKaIbl U
¢byHkuroHanpHble Tpymibel. CTpyKTypHBIE (OPMYINIBI KaKk CpEICTBO OTOOpPAKEHUS CTPOCHUS
OpPraHUYECKHUX COelMHEeHMH. Buasl n3omepun B OpraHM4ecKoil XUMHM: CTPYKTypHas (M30Mepus
YIJIEPOAHOIO CKeJleTa, MOJOXKEHUS (YHKUUMOHAJIBHBIX TIpYMI, TayTOMEpHs), CTEPEOU30MEpPHUs
(reomeTpuyeckas, onTuyeckas U KOH(opManuoHHas). DIEKTPOHHOE CTPOEHHUE aToMa YIJepoja.
I'uGpuau3anms s U p-aTOMHBIX opOuTaneil. Pacripenenenue 3eKTpOHHON IUIOTHOCTH B THOPHIHON

8



opobutra 5. Tpu BaJNeHTHBIX COCTOSHHUS aromMa yriepojaa. AKCHaJbHOE M JlaTepalibHOE
NepeKpbIBaHue opouTaeil.

Terpasapudeckass rubpuansanust (sp’-rubpuausaiys). DJIEKTPOHHOE CTPOCHHE U
HalpaBJICHHOCTh CBSI3ed MeTaHa W JTaHa. Terpadipuueckas TruOpuUau3alvs aTOMOB a30Ta H
KHCIIOpOZa. DJIEKTPOHHOE CTPOEHHUE, CXeMa O-CBA3E€H B MOJEKyJax »JSTWIOBOTO CIHpTa H
MeTuiamMuHa. [lonspHOCTE CBSA3€H U MOJISIPHOCTH MOJIEKYIL.

Tpuronanbhass — TuOpumu3anusi  (Sp>-ruOpuausaius). DICKTPOHHOE  CTPOCHHE U
HaIpaBJICHHOCTh CBs3€il B MOJIEKyJax JTuieHa, OyrtuneHa. Cxema o- u m-cBszeil. [Ipumepsr
TPUTOHAJIILHOM TMOpPUAM3ALMU aTOMOB KHCIIOpoJa M a3oTa. Cxema G- U m-CBs3€il B MoJeKylax
YKCYCHOM KUCJIOTBI U HUTPOMETAHA.

JlnaronanpHasi ruOpuan3Lus (Sp-rudpunuzanusi). Moaenb COETUHEHUN ¢ TPOWHOM CBSI3bIO,
CXeMa G- U T-CBsI3el B MOJIEKyJIax aleTuiieHa, okcuzaa yriaepoza (IV). BanentHsie yrisl.

WNupykuuonuslid 3¢ ¢dekt. 'erepoaTroMHas CBsi3b. DNEKTPOOTPULATEIBHOCTD 3JIEMEHTOB 10
[TonunaTy. 3aBUCUMOCTH TIOJIIPHOCTH G-CBSI3€H OT AJIEKTPOOTPHUIIATEIHLHOCTH 37eMeHTOB. [Ipupona
WHAYKIIMOHHOTO CIIBUra, ero o0o3HaueHHWe W HampaBieHHOCTh (+1, -I-addextsl). DddexTrBHBIC
3apsabl. J\unonbHbI MOMEHT. BiausiHue 3amectureneil Ha MHIYKIMOHHBIN 3 (deKT, ero 3aTyxaHue
B yruiepoaHoil uenu. BnusHue [-3¢¢dexra Ha puznyeckre 1 XUMHUUECKUE CBONCTBA COETUHEHUH.

MesomMepHbIil dPPeKT. DIEKTPOHHBIE CMEIIEHHUS B COMPSHKEHHBIX CHUCTEMaX, WX MPUPOAa,
HanpaBieHHOCTh (+M-, -M"). Hemonspubelii u monsipHblii Me3oMepHBId dddekt. ['padudeckoe
n3o0paxenne M-addekra. DHEPTUsS ME30MEPHH, €€ BIHUSHHE HAa YCTOMYMBOCTH CHCTEMBI. THIIBI
Me30MepHbIX 3ddekToB. Bnusnue M-spdexta Ha uMyeckue U XUMHUYECKHE CBOWCTBA
COCIMHEHUM.

Knaccudukanus opraHuueckux peareHToB M peakuuil. HomeHkimaTypa OpraHmdeckux
coenuHeHuil. [lo xapakrepy B3auMoJeHCTBUS: IpucoeauHEeHUs (A), 3amenieHus (S), OTUIEIUICHUs
(E), meperpynnupoBka. ITo xapaktepy pa3pblBa KOBaJECHTHOM CBA3M: roMoJuUTHUYeCKHE (Sg, Ar),
rereponuTuieckue (HykiaeopwibHble - Sy, AN) u nekrpodunbHble (SgAg). [lomarue o
KapOkaTHOHaX, KapOaHMOHaX, pajukanax, cyocrtpare, MmexaHuzme peakuuu. [lo KkonuuecTBy
YaCTHIl, YYACTBYIOIIMX B CaMOMl MEIJICHHOW cTaauu peakuuu. [loHATHE O MOHO-, on- u
HOJMMOJIEKYJIAPHBIX ~ peakuusx. Tpu BHJAa HOMEHKJIATYp OPraHUYECKUX  COEIMHEHMM:
UCTOPHYECKasl, pallMOHaIbHAsI, COBPEMEHHASI.

TEMA 2 AJIKAHBI (6 yacoB)
Jexkuus (2 vaca)

Oobmas ¢opmyna. I'omonornueckuit psa. HomeHnknatypa (McTopuueckasi, paloHalbHas,
HIOITAK)  WM3omepus:  cTpykTypHas, KodopMmanuoHHas  (pOTalMOHHO-CUMMETPHUYECKOE
pacnpeneneHne dIEKTPOHHON IMJIOTHOCTH B O-CBSI3M). YTIIEBOPOAOpPHbIE panukainsl. [lepBuuHsble,
BTOPUYHBIE U TPETUYHBIE aTOMbI yriiepoaa. IIpupoHble UICTOUHUKH U METOABI CUHTE3a aJKaHOB.
XHUMHUYECKUE CBOMCTBA.

Jlabopamopnas paooma (4 uaca)

CunHTe3bl ankaHoB 0e3 HM3MEHEHHUS YIJIEPOJHOTO CKEJETa: BOCCTAHOBJICHHE AaJIKEHOB M
QIKWITAJIOTeHUI0B, THJIPOJIN3 METANIOPraHu4ecKux coeAuHeHuil. CHHTE3bl alKaHOB C
YBEJIMUEHUEM YTJIEPOJTHOTO CKeyera: peakiusi Bropia, peaknust Konsoe. CHHTE3 ¢ yMEHBIIICHHEM
yIJIEpOJHOrO  CKejleTa -  J1a0OpaTOpHBIM,  IIKOJBHBIH ~ METOJ  IOJIy4eHUs  MeTaHa
(mexapOokcumpoBanue - peakuus Jroma).

dusnueckue CBOICTBA alKaHOB. ATperaTHOE COCTOSIHHE, 3aKOHOMEPHOCTH B M3MEHEHMAX
TEMIEPATYPbI KUIIEHUS U IIJIaBICHUS B TOMOJIOTMYECKOM PALY.

DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB, JUIMHBI CBA3EH M BaJICHTHBIE YIJIBI.

XUMUYECKHE CBOWCTBa anKkaHOB. Twumbl mnpeBpamieHuil. OOBsICHEHHE CKIOHHOCTH K
pajuKaJdbHBIM pEAaKUMAM B YCIOBHAX (oToiau3a U TepMmoiu3a. Peakuum 3ameleHus:
raJIOTEHUPOBAHUE, DPAJUKAIBHBIE MEXaHU3M, IIOHATHE O LIEHHBIX pPEaKIUAX. Mexanusm
HuTpoBaHus (peakuus KonoBasoBa). Cynb(oXI0pUpOBaHUE M HUCHOJIb30BAHUE CYJIb(POXJIOPUAOB
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JUISL TIOJIy4€HHUs MOMOIIUX cpeacTB. OKuCIeHHME alkaHOB 10 KHUcaoT ¢ paspeiBoM C-C cBs3m
(modyyeHue YKCYCHOM KHUCIOTHI U3 OyTtaHa). OKHCIIEHHE HE Pa3BETBJIICHHBIX LI€Tel ajlKaHOB J0
cupToB 6e3 pazpriBa C-C cBs3u. OKUCIIEHUE BBICIIMX alIKaHOB, CHHTETHYECKOe MbLI0. OKHCIeHHE
MeTaHa 110 popmanbiaeruna. IlonsaTue o KpekuHre v Nuposau3e ajlkaHoB. Mizomepusalys aakaHoB.
TEMA 3 HUKJIOAJIKAHBI (6 yacoB)

Jlexkuyusn (2 uaca)

Knaccudukanusa. O6mas dopmyna. 'omonorndeckuil psia, HOMEHKIATypa, CTPYKTypHas
nzomepust. CnocoObl nomydyeHus. Puznyeckue 1 XuMUYeCKUE CBONCTBA.
Jlabopamopnas paboma (4 uaca)

Crepeounsomepust (reomeTpuyeckas U KoHpopmanuonHas). ['unoreza Hanpsokenuit baiiepa.
CoBpeMEHHOE MPEACTABICHUE O CTPOCHMM TpEeX-, YETBIPEX- U IIECTUYICHHBIX IUKJIOB.
Kondopmanuu nuxnorekcana («Kpeciao», «BaHHa»). AKCHAJIbHBIE M SKBAaTOPHAJIBHBIE CBS3H.
[Ipuponubie anuuukinndeckue coenunenus. [lonsrure o TepneHax u crepouiax.

TEMA 4. AJIKEHBI (6 uacos)
Jexkuus (2 uaca)

Obmas ¢opmyna. ['omonornueckuit psin, HoMmeHkiatypa. M3omepus (cTpykTypHas u
npocTtpancTBeHHas ). CriocoOb! momyuyeHusi. CTpoeHHe U CBOMCTBA aTKEHOB.
Jlabopamopnas paboma (4 uaca)

CrocoOpl  MONy4YeHHS  aTKEeHOB: KpPEeKWHT mapaduHa, JeTHApaTalus  CIHUPTOB,
JNETUIPOraIorTeHUPOBAHNE  TaJIOTEHAIKAaHOB,  YaCTUYHOE  THJAPUPOBAHUE  alleTUIICHOBBIX
YTIEBOIOPOAOB, ACTUAPUPOBAHNE ATKAHOB.

CrpoeHue aikeHOB. AJKeHbl Kak ocHoBaHMs Jlplouca. m-CBS3b, COIOCTaBJICHHE €€
MOJISIPU3YEMOCTH C G-CBSI3bI0. XapaKTEpHUCTUKA IBOMHOW YIJIEPOI-YTJIEPOIHON CBS3U (IJIMHA,
SHEprus, TOJSPHOCTh, MOJSAPHU3YeMOCTh). JKECTKOCTh JBOWHOW CBS3M M OOBSCHEHHE
CYILIECTBOBAHHUSI TOJIBKO JIBYX CTEPEOH30MEPOB.

®dusnyeckue CBONCTBA, U3MEHEHUE UX ITapaMeTPOB B TOMOJIOTMYECKOM PALY.

Xumuyeckue cBoiictBa. lloHATHEe 0 MexaHM3MaxX XUMHUYECKHX MPEBpAICHHU aJKEHOB.
Peaknun npucoegunenus. MexaHu3M 3JIEKTPO(UIBHOTO MPUCOCTUHEHUS K ajJKE€HaM TOMO- U
reTepOaTOMHBIX MOJEKyl (- u o-KomruiekcoB). [IpaBuino MapkoBHHMKOBa, OOBSICHEHHE €ro
HOJISIpU3aLUE M-CBSA3U B PE3YJIbTATE M-, G-CONPSIKEHUs! (CTATUUECKUN (DAKTOP) U YCTOMUHMBOCTBIO
00pasyomuxcs B MPOMEKYTOYHOM CTaaud KapOOHHEBBIX HOHOB (IMHAMHYECKUH (dakTop).
Uckmouennss w3 mpaBwia  MapkoBHHMKOBa  (IIPUCOEAMHEHME  TaJIOTEHBOAOpPOJA K
TpudTOpIponuIeHy U akpuioBoil kuciore. [lepoxcumubiii 3¢gdexkr Kapamra. IlpucoennneHue
CEpHOH U XJIOPHOBATUCTOM KHUCIIOT, BOJBI.

Peakuus 3amenienusi. XJ0pupoBaHUE aIKEHOB MTPHU BHICOKOM TeMIEpaType.

Bununxnopuz, NoJIMBUHUIXIOPU. AJUTUIXIOPU.

Peakuust mosmmepu3anuu. 3aBUCHUMOCTh CBOMCTB IOJIMMEpa OT cTpoeHud.  llenHas
nonumepusanus. PagukanpHple, KATHOHHON M AHUOHHBIA MEXaHU3MbI IOJIUMEPU3ALIUH.

Peakuum  okucieHusi. OnokcugupoBanue  (peakuus — IlpunexaeBa), nmc- u
TpaHcruapokcunupoBanue (peakuuss Barnepa), pacmeruienue cBszu C=C, o030HONIM3 (peakius
lappuca). IlpakTHueckoe HCMONIb30BAHUE AJTKEHOB.

TEMA 5. AJIKUHBI. AJIKA/IMEHBI. (6 uacoB)
Jlexkuyusn (2 uaca)

Tpu THNAa JUEHOBBIX YIVIEBOJOPOJOB (C HW30JUPOBAHHBIMHM, KyMYJHUPOBAaHHBIMU U
COTIPSDKCHHBIMU  JTBOMHBIMHU  CBsi3siMHU). M3omepust ankaaweHoB. [lonmyuenue. dusnueckwe wu
XuUMH4eckne cBoucTBa. OOmas ¢opmyna, TOMOJIOTHYECKHN psij, HOMEHKIATypa, H30Mepus
ankuHoB. CmocoObl  TMOJy4YeHWs  alKWHOB:  KapOWAHBIA  CrMoco0, KPEeKWHT  MeTaHa,
JUTHAPOTATIOT€HUPOBAHNUE BUIIMAIBHBIX JUTAJIOT€HAKAHOB, aIKWJIMPOBAHUE alleTUIICHUIOB.
Jlabopamopnas pavoma (4 uaca)
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JIMeHOBBIE  YIIEBONOPOABI C  CONPSDKEHHBIMH  JBOMHBIMU  cBs3AMU. [lomydenue
COTPSKEHHBIX JUEHOB: MojydyeHue OyTanueHa - 1,3 mo crnocoOy JleGeneBa, Ha OCHOBE alleTUIICHA,
JeruipupoBaHnue OyTaHa M M30MEHTaHa. DJIEKTPOHHOE CTPOEHHE: CONPSIKEHUE KPAaTHBIX CBs3eH (7-
T-CONPSDKEHNUE), MPEACTAaBIEHUE O JEJIOKATU30BaHHBIX - T CONPSIKEHHBIX JHUEHOB, MpeAeibHbIE
CTPYKTYpbI,  Me30(popMmyna. XHMHUYECKME  CBOMCTBA:  KaTaIUTUYECKOE  TUAPUPOBAHHE,
MEKTPOPUIbHOE IPUCOECTUHEHHE TaJIOTEHOB U T'aJIOT€HOBOIOPO/IOB, OPUEHTAIUS B 3TUX PEAKIUIX
(1,2- u 1,4-npucoenunenue). Mexanusm Ag B 00IIeM BU/IE.

CrpoeHue aleTUIeHOBBIX YIJIEBOJOPOIOB. Sp-TMOpUIu3alus, CXeMa OG- U T-CBA3EH,
reOMETpHS MOJIEKYJIbl alleTUIIeHA. XapaKTepUCTHUKA TPOHHON CBA3M (JUIMHA, SHEPIUs, MOJISIPHOCTD,
nossipu3yemMocth). CpaBHEHHE AJIEKTpooTpUIaTebHOCTH atoMa yriepoaa B I, 11 u 11l BanenTHOM
cocrosinuu, cpaBuenue csseit C-C, C=C, C=C u sp’- sp*>, sp>- sp u sp- sp. Pu3ndecKre CBONCTBA
AJIKUHOB.

XuMmuyeckue cBoWcTBa. Peaknum, mnporekamomue O0e3 HapylieHHs TPOWHON CBS3U:
MOJIBU’KHOCTh BOJIOPOJia B aJIKMHAX C KOHIIEBOM TPOMHOM CBSA3bIO, KUCIOTHBIE CBOMCTBA (CPABHUTD
C aJKeHaMH, ajKaHaMu), o0pa3oBaHKE alleTUICHUA0B. Peakiiuu nmpucoemHeHNs: JIeKTPOPHILHOE
MIPUCOEIMHEHHNE TaJOTEHOB U TaJIOT€HOBOIOPOIOB, CpaBHEHUE PeakiMoHHOM criocooHocT C=C 1n
C=C cBs3ell B peakuusax 3JIEKTPOPHIBHOIO NpUCOeAMHEHUs. ['mapatanus aJkuHOB (peakuus
KyuepoBa), MexaHH3M peaklMM, MOHITHE O KETO-€HOJBHOM TayTOMEpHH, MpPaBWIO JIbTEKOBA.
JlpumeHeHne aleTUICHOBBIX YTIIEBOJOPOIOB
TEMA 6. TAJIOTEHITPOU3BOJAHBIE. CIIUPTBI. (6 yacoB)

Jlexkuusn (2 uaca)

['oMonornueckuil psii, HOMEHKIATypa, u3oMepus. llepBuuHble, BTOpUYHBIE U TPETHUYHBIE
ranoreHankanbel. Crouptel. OOmast ¢opmyna. ['omonmorudyeckuil psiji, HOMEHKJIATypa, U30MEpPHUS.
[lepBuuHble, BTOpUYHBIE M TPETUYHBIE CHOUPTHL. @DPU3NYECKUE U XUMHUYECKHE CBOWCTBa
TaJIOTeHIIPOU3BOIHBIX U CIIUPTOB.

Jlabopamopnas paboma (4 uaca)

Crioco6n1 oOpazoBanusi cBs3u C-I'anm: 3amenieHue aroma BOJOpOJa B alKaHaX, peakluu
IPUCOEAUHEHUS [0 KpaTHOM CBS3M, 3aMELIEHUE TUIPOKCUIBHOW TIpyINIbl, OTIUYUTEIbHBIC
0COOCHHOCTH CHHTE3a (PTOpaIKaHOB.

DNEKTPOHHOE CTPOEHUE AIKWIITAJIOT€HUI0B. XapakTepucTuka cBsi3u C-1"an, WHIYKIIMOHHBIN
3¢ deKT, TUNONBHBI MOMEHT. 3aBUCHMOCTH TMOJSIPHOCTH CBSI3W OT MPUPOJIBI aTOMa TrajoreHa.
®u3nyuecKue CBOMCTBA.

Xumuyeckue cBoicTBa. Peaknuu HykineouIbHOrO 3aMelieHust (B3aUMOACHCTBHE C
BOJHBIMU pacTBOpaMHU ILEJIOYEH, CHOUPTaMH, AaMHUHAMM, COJSIMH CHHMJIBHOM KHCIIOTBHI).
PeakurionHasi cnocoOHOCTh AaNKWUJTAJOTEHUIOB B 3aBHCHUMOCTH OT MPUPOIbI TrajoreHa. J[Ba
MexaHu3Ma HyKi1eopmibHoro 3amerienus: Sy1 u Sn2.

CrocoObl  MONy4eHHs CIUPTOB: MpUcOoequHeHHe BoAsl Mo cBsizu C=C, rumponaus
raJIOT€HAJIKaHOB, OKMCIEHUE aJIKaHOB, BOCCTAaHOBJIEHUE aJIbJETMJIOB U KETOHOB, THAPOJIN3
CIOXHBIX 3(PHUPOB, B3aUMOJCHCTBUE MArHMMOPraHUYECKMX COCAMHEHUNW C albJerujaMu u
KETOHAMH.

DIJIEKTPOHHOE CTpPOCHHUE alKaHOJIOB. Xapaktepuctuka cBsizer C-O u O-H. ®dusznueckue
CBOWCTBa CIUPTOB. BomoponHas CBA3b B CIHPTax, e€e NpUpOAa U €€ BIUSHHE Ha (U3NYECKHE
CBOICTBa cIUPTOB (t KUII., pPACTBOPUMOCTD B BOJIE).

XuMuyeckue cBoicTBa cmupToB. KHCI0THO-0CHOBHBIE cBOMCTBA. CpaBHEHHUE KUCIOTHBIX U
OCHOBHBIX CBOICTB BOJIbl, IEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX CIIUPTOB. Peakiuu, nporekaroiine
¢ paspeiBoM cBsizu O-H: oOpazoBaHHe anKaroysTtoB, UX cBoWcTBa. OCHOBHBIE CBOWCTBA CHHPTOB,
COJIM OKCOHUS. IPOTOHHPOBaHUE U MpoToHu3anua. OOpazoBaHUE CIOKHBIX 3(PUPOB OpraHUUIECKUX
U MHHEPAIBHBIX KHUCIOT. Peakiys HyKJI€O(QHIFHOTO 3aMEIIeHUs THUIAPOKCHIIA Ha rajoreH (B
MEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX CIIUPTax), 00pa3oBaHUE MPOCTHIX 3(PUPOB aATKUIUPOBAHUEM
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cnupToB. BHyTpHMoOseKynspHas AeruapaTainus, OpUEHTALMs OTUICIUIEHUS, NpPaBWIO 3ailieBa.
JleiicTBre okucaUTENEH Ha IEPBUYHbBIE, BTOPUUHBIE U TPETUYHBIE CITUPTHI.

TEMA 7. AJIBJAIET'1/JIbI U KETOHBI (6 uacoB)

Jlexuyusn (2 uaca)

@OyHKIMoHaNbHas rpynmna kap6onus. OOmas ¢opmyna ambAeruioB U KETOHOB.
l'omonornueckuii  psim, HOMEHKIaTypa, wu3omepus. CnocoObl monydeHus. Duszudeckue U
XMMHYECKHE CBOMCTBA.

Jlabopamopnas paboma (4 uaca)

CriocoObl oTyyeHHs allbJETHI0B U KETOHOB: OKHCICHHUE U JAECTHIPUPOBAHUE MIEPBUYHBIX U
BTOPUYHBIX CHUPTOB, NHUPOJIHU3 COJEH KapOOHOBBIX KHCIOT, O30HOJIM3 U KaTaJUTUYECKOE
OKHCJICHHE OJIC(MHOB, TUApaTallUs aIKUHOB, THPOJIN3 TEMUHAIBHBIX TUTaJI0r€HAJIKAHOB.

®uU3NYECKUE CBOKCTBA aJIbJETUI0B U KETOHOB.

DNeKTpoHHOE CTpoeHue KapOoHwibHOW Tpynmnbl (-I-, -M- sdddexts). [lomspHocts u
MOJIAPU3YEMOCTh KapOOHUJIbHOM Ipymnibl. BiusHue yriaeBo1opoAHbIX pauKaaoB Ha MOJIIPU3ALIUIO
C=0 rpynnsl. HyxineopunpHoe mnpHcOoenWHEHHE, MeXaHW3M Ayn peakiuu B 0OLeM BHJE.
CpaBHeHUE allbJIETUI0B U KETOHOB B PEaKLIUAX HYKJICO(PHIBHOTO IPUCOETNHEHUS.

XUMHUYECKUE CBOWCTBA albJETHI0B U KETOHOB. Peakuuu ¢ CHIBHBIMU HyKJIeoduiaamu,
OOyCIIOBJIEHHbIE  TOJISIPHOCTbIO ~ KapOOHMJIBHOW  TpyHmbl: C  LHWAHUCTBIM  BOJOPOIOM,
TUAPOCYIb(PUTOM HATpHs, aMHHAMH, aMMHUAKoM (YpPOTpOINHH), MAarHuid OpraHMYeCKHUMH
coequHeHUsIMH. Peakiuu ¢ Oonee cinaObiMu HyKJIeo(pwIaMu, TPEOYIOIMMH TpeIBapUTEIbHON
MOJISIpU3aui KapOOHWIBHON TPYMIBI: CO CNUpPTamMH (IMOJyalleTalu, areTaiu), MOoJIUMepU3alus
(Tprokcan, mapanbaerun, napadopm). B3ammopeiictBue ¢ nenraximopunom (ocdopa. Peakmum c
y4acTUEM (-BOJJOPOJHOTO aToMa. MeXaHu3M ajbJ0JbHON KOHACHCAllMU B LIENIOYHOHN cpene (Ha
npumepe mnpomnasaist). KporoHoBas konzaeHcanusi. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMHU.
VYcnoBUS BOCCTAHOBJICHHUS albICTUIOB M KeTOHOB, mpaBwio [lomoBa. KadecTBeHHbIE peakiuu
aNBJICTHIOB: peakmus "cepeOpsiHOrOo 3epkana’, B3aumojeicTBue ¢ ruapokcuaom menu (1) m
(bykcuHCepHUCTOM KHCIOTON. [I[puMeHenune anpaeruoB U KETOHOB.

TEMA 8. KAPBOHOBBIE KUCJIOTbI (6uacos)
Jlexkuusn (2 uaca)

OyHkimoHanbHas rpynmna kapookcwi. OOmas ¢dopmyiaa MOHOKApOOHOBBIX KHCIOT.
I'oMonornueckuit psia, HOMEHKIATypa, H3oMepus. AUWIbl U UX Ha3BaHus. Dusnueckue cBoWcTBa
KapOOHOBBIX KHCJIOT. BopopoaHbie cBs3M, 00pa30BaHNE TUMEPHBIX acCOIMATOB U UX BIMSHHME Ha
(u3nueckre napaMeTpbl KapOOHOBBIX KUCIOT. XUMUYECKHE CBOMCTBA MOHOKAPOOHOBBIX KHUCIIOT.
Jlabopamopnas paboma (4 uaca)

CriocoObl TOTyYeHUs] KUCIOT: OKUCIICHHE allKaHOB, CIIUPTOB, ajlbAECTUIOB, HUTPUIBHBIN U
MarHUHOpraHNYeCcKuil CUHTE3bI, TUAPOIU3 CIIOKHBIX 3()UPOB, OKCOCUHTES.

DNEKTPOHHOE CTPOEHUE KapOOKCHIIbHOM Ipynmbl M KapOOKCHIIaATAHUOHA: P, T-COMPSIKEHHE,
npeaenbHbIe CTPYKTYPBI, Me30(opmya.

XuMuyeckue cBOWCTBA. UeTbipe THMBl XUMUYECKUX MPEBpPALICHUH KapOOHOBBIX KHUCIOT.
[IpeBpawenus, cBszanHble ¢ auccounanuen cssizu O-H. Kucnorneie coiicTBa. M3meHeHue
KHUCJIOTHBIX CBOWCTB B TOMOJIOTHYECKOM pALy, BIHMSHHE aKIEHTOPHBIX TPYIIUPOBOK B
YTJIEBOJIOPOAHOM PAIUKAJIE HA KUCIOTHOCTh. CpaBHEHHME KMCIOTHBIX CBOMCTB KapOOHOBBIX KHCIIOT,
BOJbI M crnuptoB conu. llpeBpamienus, cBsizanHbie ¢ paspeiBoM C-OH cBsa3u. Peakuuun
HYKJICOQHUIIBHOTO 3aMenieHus (TIoTy4eHne (pyHKIIMOHAIBHBIX MPOU3BOAHBIX KapOOHOBBIX KHCIOT).
[IpeBpamenusi, CBSI3aHHbIE C MOJABM)KHOCTBIO — 0-BOJIOPOJHOIO aTroma: TaJloT€HUPOBaHUE
KapOOHOBBIX KHCJHOT. llpeBpaienus, oOyCIIOBIEHHBIE pPa3pylICHHEM KapOOKCHUIBHOM TpYIIbI
(peakiuu 1eKapOOKCUITUPOBAHMS ).

Crnoxusie 2¢upbl. Peaknus stepudukanuu, ee oOpaTuMOCcTh U MexaHu3M. DU3NYecKue u
XUMUYECKHE CBOMCTBA CIIOKHBIX A(UPOB. KUCIOTHBIN U MIETOYHONU THAPOIN3. AMMOHOJIN3 U
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nepesrepudukanys. I[lpupogusie  crnoxkHble  3Qupbl.  3HAYEHHE  CIOXKHBIX  3(upoB B
MPOMBITIITIEHHOCTH.

TEMA 9. APOMATHYECKHME YI'VJIEBOJAOPO/BbI (6 uaca)

Jlexuyusn (2 uaca)

I'omonornueckuit psag Oensona. Homenknatypa. M3omepust nu- M TpHU3aMELICHHBIX
roMosioroB Oen3osia. VICTOYHMKHM apoMaTHYECKHX YTJIEBOJOPOAOB: KaMEHHBIH yrojp (cxema
nepepaboTkun Ha mpumepe kokcoxummnpousBojactBa HTMK), nedts. Apomaruzauus HepTH.
XUMHYECKOEe CTpoeHue MoJeKynbl OeH3ona. [lpaBuna opueHTanuu O€H30JBHOIO KOJbIIA.
XumHuecKue cBoiicTBa 6eH3o0a.

Jlabopamopnas paboma (4 uaca)

MonexymnsipHas gopmyna 6enzona. Ctpykrypa Kekyie, ee HelnocTaTKu, OCHMIUISALMOHHAS
nonpaBka. COBpeMEHHOE MPEJCTaBICHUE O CTPOCHHUU O€H307a. APOMATUYHOCTh U KOMILIEKC
CBOWCTB, XapaKTepU3YIOIIUX ee. ApoMaThyeckoe CONpshKeHWe B OeH30je, BUJA EIUHOW -
MOJIEKYJISIPHOM  OpOWTanM, TEeOMETpHsl MOJIEKYJIbl, JHEpPrusl JejoKaau3aluuu (MEe30MEpun),
JMaMarHeTu3M apomarndeckux cucreM. [loHsTne o0 apomMaTHdecKux CBOMCTBax OeH3oua:
YCTOMYMBOCTh K OKHUCJICHHUIO U PEaKIMSIM NPUCOEAMHEHHUS, CKIOHHOCTh K peakUUsM 3aMeIIeHHUS.
IIpaBuino apOMaTUYHOCTH XIOKKeJsl. Hebenzonnnele apoMaTH4ecKue CUCTEMBI
(IMKITOTIPOTIEHIITUI-KaTHOH, IIUKJIOTICHTaIMEHWIINH-aHNOH, TPOTIAIHA-KaTHOH ).

Peaknmu apoMaTuyeckoro 371eKTpPO(MIBHOrO 3ameleHusi (Sg): HUTpOBaHHE,
CyIb(pHUpOBaHNE, TAIOTEHUPOBAHNE, ANKIJIUPOBAaHHE, AllIIMPOBAaHUE. 3HAYCHNE dTUX PeaKuil s
nepepaboOTKH apOMaTUYECKHX YIJIEBOAOPOAOB. MeXaHM3M 3JeKTPO(PUIBHOIO 3aMEIlEeHUs B
MoJIeKye OeH3oia B oomiem Buje (Sg).

Bnusaue 3amectuteneil B apomMaTHMYecKOM cyOCTpaTe Ha pPEaKLHUIO0 3JIEKTPO(PHUILHOrO
3aMelleHus (HapyleHue paBHOMEPHOCTH pacIipeieeHUsI 3JIEKTPOHHOM MIIOTHOCTH). 3aMECTUTEIH-
OpPUEHTAHTBl NEPBOIO M BTOPOrO pOJA, UX AJIEKTpOHHas Xapakrtepuctuka (+M, -1, -M u +I
3¢ deKTI).

TEMA 10. APOMATUYECKHE HUTPO- U CYJIb®ONPOU3BOJAHBIE BEH30JIA (8
4acoB)
Jlexkuusn (2 uaca)

BBenenne Hutporpymnmbsl B OeH30/bHOE sipo U OOKOBYIO lenb. Hutpyromue cpencrsa.
Mexanu3sM 00pa3oBaHHs KaTMOHa HUTPOHHUSA, €ro 3JEKTpOHHOe cTpoeHue. Ilomyuenue
apoMaTHUeCKuX Ccyiab(hokucioT. Cylbpupyromue cpeacTBa.

Jlabopamopnas pavoma (6 uacos)

MexaHu3M  HUTpOBaHMS B  sSAp0 ©W  OOKOoByro 1memb. KuHCIOTHBIE — CBOWCTBa
(eHuTHUTpOMEeTaHa. JIEKTPOHHOE CTPOEHHWE HUTPOOEH30/1a U OpHUEHTHpyolee JeiicTBue
HUTporpynmnsl. HwurtpoBanme xmopOensona, ¢eHona, HUTpoOEH30Ma. XUMHUECKHME CBOWMCTBA
HUTpoapeHoB. Karanutudeckoe ruapupoBaHue. BoccTaHoBneHue B KHCIOH, HEHTpanbHOM u
menouyHo  cpenax. IlonuHutponpousBonnbie. TpoTun, NPUMEHEHHE HUTPOIPOU3BOIHBIX
apoOMaTUYECKOro psja.

OnexrponHoe crpoeHue okcuaa cepsl (VI). Ycnosus cynbdupoBanus. MexaHu3M peakiuu.
OHepreTyeckuii NpoQuib peakuuu CyiabGUpOBaHHUA (CPaBHUTb C pEaKUHUEd HUTPOBAHMUS).
Ob6parumocTh nporiecca. Boiaenenne cyiabQOKUCIOT U3 PEaKIIMOHHON MaCCHI.

Xumnueckue cBoiictBa. KuciotHocTs  (CpaBHUTH € KapOOHOBBIMH — KHMCIIOTaMH).
HecynbpupoBanue. HyxkneopunpHoe 3amenienne cyiabhorpynmnsl  (IIEI0YHOE IUIABJICHHUE).
[Tonydyenne (yHKIMOHAIBHBIX MPOU3BOJAHBIX CYJIb(OKUCIOT: CyIb()OXIOPUIOB, CyJIb(HaMua0B
(lexapcTBeHHBIE Tpenapathl). Peakuuu snekTpouiIbHOrO 3aMmenieHus B Kojble. [IpuMeHenue
apOMaTUYECKUX CYJIb(OKUCIIOT.

TEMA 11. ®EHOJIBI U APOMATHUYECKHE CIIUPTHI (6 yacos)
Jlexkuyusn (2 uaca)
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Homenknarypa. Beienenue eHona u ero roMosoroB u3 kaMeHHoyroiabHou cmoibl (KXTI
HTMK). Cunreruueckue cnocoObl mnoinydeHus (¢eHoja: IIEJIOYHOE IIJIaBJICHHE  COoJed
Cynb(MOKUCIOT, THUIPOIU3 apHITATIOTeHUIOB, KyMoubHbIH crocob (CepreeB). dusnueckue
cBoiicTBa (peHona. XuMu4yecknue CBONCTBA.

Jlabopamopnas paboma (4 uaca)

DnekTpoHHOE cTpoeHHe (eHosa. BiusHue apoMaTnyeckoro Koiblia Ha QyHKIMOHAIBHYIO TPYIITY.
[IpyurHBI MOBBIIEHHOW KHCIOTHOCTH (eHOJa MO CPaBHEHHIO C alu(aTUYECKUMU CIHUPTAMH.
KoHcTanTsl noHu3anuu staHosna, peHosna, yroibHON KUCIO0ThL. BiusHue 3amMectuTeneil B KOJblie Ha
KHCIIOTHBIE  cBoiicTBa  (Qenona. Hurpodenonsl. IlukpuHoBas  kucinora. BuyTtpu- u
MEXMOJIEKYJISIpHble accouuaTtsl 2- u 4-HutpodenosnoB. OOpa3oBaHHE U CBONCTBAa (PEHOISATOB.
Peakuuu anunvpoBaHus U adkuinpoBaHUs (heHonoB. OpUEHTHPYIOIIEE BIMSHUE THIPOKCHIBLHOM
rpymnmbl. OCOOGHHOCTH PEaKIUK AIEKTPOPHIBHOTO 3aMelnieHus Bojopoaa snpa y (enona
(rajoreHupoBaHUE, HHUTPOBaHHE, CynbpuUpoBaHUE, ankuaupoBanue). Oxucnenue QeHona.
Hcnonb3oBanue gpeHona u Kpeo3osoB B npoMbliuieHHOCTU. [loHsTHe 0 (heHonodopMabaeruaHbIX
CMOJIaxX.

TEMA 12. APOMATHYECKHUE AJIBJAEI'NJAbl, KETOHbI U KAPBOHOBBIE
KHUCJIOTHI (4 uaca)

Jexkuyusa (2 uaca)

O6mue u crnenupuyecKue METOAbl MOJIYYEHHS apOMAaTUYECKUX ajbJAECTHAOB U KETOHOB:
KaTaIUTHIECKOE OKHUCIIEHHE TOMOJIOrOB OeH3oma, amuwimpoBanue mno Dpunemo-Kpadrey un
l'atrepmany-Koxy. ®usnueckue CBONCTBA aabIAeTHI0B U KETOHOB. XMMHUYECKHE CBOMCTBA.
MoHOKapOOHOBEIC U TUKAPOOHOBEIC KUCIOTHL. beH3oiHas kuciaora. dTajaeBbie KUCIOTHI.
Jlabopamopnas paboma (2 uaca)

CpaBHEHHE PEAKIMOHHOW CHOCOOHOCTH ApOMATHYECKUX W aTH(aTHYECKUX alIbICTHIOB.
O6mue u crneuuduyecKkue A apoOMaTHUECKUX allbJeTUI0B peakunu .beH301MHOBas KOHIeHC CAIIHS.
Oxkucnenne. B3aumopeiicteue ¢ ammuakom. Peakuus Kannummapo um Tumenko. benzanbaerun,
anerodeHoH, 6eH30(EHOH.

[losiyueHne apoMaTHYeCKUX KHUCJIOT OKUCIEHMEM alKWIBHBIX T'OMOJIOTOB O€H30:1a,
HUTPUJIBHBIM U MarHUMOpPraHW4ecKUM CHHTE30M, THAPOIU30M OeHzoTpuxiopuaa. duznueckuit
CBOMCTBAa. DIEKTPOHHOE CTpPOeHUE OCH30HHOW KHCIOThl. CpaBHEHHWE KHCIOTHBIX CBOWMCTB C
anudaTuyecKkuMu KuciaoTaMu. BiusgHue 3aMecTuTeneid B KONbLIE Ha KHCIOTHBIE CBOWCTBa
OenszoiiHON  kucnoTbl. ConM, CiloXHBIE 3(UpBl, rajoreHaHruApuisl. beH3zomnnpoBaHue,
nexkapOOKCHUITpOBaHHE. Canuuunosas KHCJIOTA. [Tonyuenue peakuuei Konn0e.
AlleTWIICATUITUIIOBAs KUCTOTa (aCIUpHUH), callol, napa amuHocaymnuioBas kuciora (ITACK).
JukapOoHoBble KHCIOTBHL. M3oMepusi, HomeHkinatypa. CrocoObl monydeHus (M3 KCHIIOJIOB H
Ha(TaINHA).

TEMA 13. APOMATUYECKHUE AMUHBI (6 yacoB)
Jexkuusn (2 uaca)

Knaccudukanusa. IlomydyeHue apoMaTH4eCKMX aMHUHOB TpU  IOMOIIU  pPEaKIHi
HYKJICO(DUIBHOTO 3aMEUICHHs apWITAJIOTeHUIOB, BOCCTAHOBICHHE HHUTpoOeH307a (3UHUH).
Ou3nyecKkue CBONCTBA U UX CBSA3b CO CIMOCOOHOCTHIO OOPAa30BBIBATH ACCOLMUATHI. DNEKTPOHHOE
cTpoeHue aHWINHA. DU3NYECKUE U XUMUYECKUE CBOMCTBA.

Jlabopamopnas pavoma (4 uaca)

B3aumoBnusHue (yHKIIMOHATBHOW TPYNIBl M apOMATUYECKOTO KoJblla. OpUEHTHPYIOIICe
JIEHCTBUE aMUHOTPYIIIIBI.

Xumuueckue coictBa. Peakiuu no amuHorpynne. OCHOBHOCTh M KMCJIOTHOCTh aMHUHOB,
3aBUCUMOCTh OT MPHUPOJBI YIJIEBOJAOPOIHOrO paaukana. CoONOCTaBICHHE OCHOBHBIX CBOWCTB
apoMaTHUYeCKNX W anu(aTHdecKuX aMHUHOB. BiusiHHE 3amecTHTeNeil B KOJbIE HAa OCHOBHBIC
CBOMCTBA. AIIMVIMPOBAaHUE aMUHOB KaK 3all[UTHAs PEAKIUS JJIsl TaJIbHEHIIIEro MPOBEACHUS PEeaKIui
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TaJIOTEHUPOBAHUS U HUTpOBaHUsA. OTHOIIEHHE MEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB K
A30THCTOM KUCIIOTE (CPaBHUTH C aTu(paTHUECKUMU aMUHAMHU).

Peakuu »nekTpodUIBHOTO 3aMelIeHHsl B SIpO: OpOMHUpOBaHUE, CYIb(QUPOBAHUE.
CynbdanunoBass Kuciorta, cyibhamugnsie npenaparsl. [lomydenne O6enmoro crpentonuaa.
[IpuMeHeHne apoMaTUYECKUX aMUHOB.

TEMA 14. IUA30- U ASOCOEJIUHEHMUSI (6 yacos)
Jexkuusa (2 uaca)

JlnazoTupoBaHue apoMaTHYECKUX aMUHOB (peakuus ['pucca). YcnmoBusi nua3oTHpOBaHUS,
00bsICHEHHE HEOOXOIUMOCTH NpPUMEHEHHs M30bITKa MHMHEpaJbHOM KHUCIOThL. OOpa3zoBaHue
IUA30TUPYIOMIMUX  3JeKTpouiabHeIX  yactul.  CTpoeHMe  HUTPO30KaTHOHA.  MexaHusm
nua30THpoBaHus. B3auMonpeBpalieHus pa3inuHbix GOpM AHMa30COSAMHEHNUN B 3aBUCUMOCTH OT pH
cpeapl. XMMHAYECKUE CBOMCTBA.

Jlabopamopnas paboma (4 uaca)

Crpoenue katuoHa aua3oHus. Pacman nuazocosiell Mo MOHHOMY M paJuKajIbHOMY THUILY.
Peakuun coneld 1ua3oHus € BBIACICHHEM a30Ta W UX HCIOJB30BAHHME [UJISl TIOJyYEHHS
(yHKIIMOHATIBHBIX MPOU3BOJHBIX OEH30Ja: THAPOJIN3, AJIKarojin3, 3aMeHa JIMa3orpymmbl Ha XJIOp,
Opom, unopa, QTop, HUTPUIBHYIO Tpynmy (peakuusi 3aHameiiepa), Ha Bojopon. Peakuuu coneit
JIMa30HUs, TPOTEKAromue 0e3 BBIIEICHUS a30Ta: BOCCTAHOBICHHS M a30COYETaHHE. YCIOBUS U
MeXaHu3M azocoueTaHus. J(uazo- u azococtaBnsomue. CHHTE3, JJIEKTPOHHOE CTPOEHUE U
CTPYKTYpHBIE OCOOCHHOCTH a3okpacuteneil. [lpumepsl a3zokpacuTeneill: n-okCcHa3o0eH30J, n-
TUMETHIIAMUHOA300€H30JI, METHIOpaHXk (TeTHaHTHH), KOHro KpacHbld. M3MeHeHHe OKpacku
METHJIOPAaH)a U KOHI'0 KPaCHOTO B KUCJION CpeJie, CBI3aHHOE C IEPEHOCOM PEaKLIMOHHOIO LEHTPa U
YBEJIMYEHUEM CTETICHHU 3JIEKTPOHHBIX CMEIICHHA.

TEMA 15. MHOT'OAJAEPHBIE APOMATUYECKHUE COEJUHEHMUSI (6 uacoB)
Jlexkuusn (2 uaca)

HexonnencupoBanubie O€H30JIbHBIE KOTbLA. J{n(eHm, CIIoco0b! ero MoTydeHus], CTPOCHHE.
[IpencraBneHne o0 BIUSHUU 3aMECTHTENCHl Ha JIETKOCTh B3aMMHOTO BpAIEHUS U CTEMEHb
KOTITAHAPHOCTHUOEH30JIbHBIX  Kosell. KouaeHcupoBaHHbIE OCH30JbHBIE KOJbLA (HAaTaIuH).
HcTouyHnKHM MHOTOSIIEPHBIX YIJIEBOIOPOI0B ((hpakinu KaMeHHOYyTonbHOM cMmoiibl Ha KXTT HTMK).
Kanueporennsie yrieBoopoabl. CBOMCTBa MHOTOSAEPHBIX COETUHEHUI.

Jlabopamopnas paboma (4 uaca)

ApomMaTHYHOCTh IU(EHIIa, PEaKK 3JIEKTPOPUIBLHOTO 3aMelieHus. ATpOnou3oMepusi B
pany mudenuna (auHHTpoaAMQeHoBas kucioTa). bemsumun. Tpudenmnmeran. IlomydyeHue
peakuueit  @pupens-Kpadrca. I[IpomsBomubie TpudeHHIMETaHA W HX  B3aUMOIEPEXOIbI
(Tpudenunxaopmeran, TpupeHUIKapOouHO). TprudeHUIMETUILHBIN aHHOH U KaTHOH, MPUYHUHA UX
YCTOMYUBOCTH.

TpudenunmeranoBble  KpacuTenu  (MalaxUTOBBIM  3€NEHBIM W KPUCTAJUIMYECKUN
(uONeTOBBIN), X MOMYyYCHHE, JEHUKOOCHOBAaHHUE. DJIEKTPOHHBIE CIBUTH B KaTHOHE MaJlaXUTOBOTO
3eJIeHOr0  (KpUCTAIIMYECKOro (DHOJIETOBOT0), M3MEHEHUE OKpPAacKU IMpH JEHCTBUU H30BITKA
kucinoTel. DeHondranenH, mnomydeHue. [IpUuuHBI TMOSBICHUS OKPAaCKM B IIEIOYHOW Cpele U
oOecrBeYMBaHUS MPU ACUCTBUU N30BITKA IIETOYH.

Hadranun. M3omepust MOHO- M JM3aMelIeHHbIX HadranuHa. Jl0Ka3aTenbCcTBO CTPOCHUS.
ApomMartuyeckue CBOMCTBa (CpaBHUTH C O€H30J70M). Peakunu OKUCIEHHS M BOCCTAHOBIICHUS, UX
3Ha4yeHue. buonormueckoe 3HaueHUEe NPOM3BOAHBIX 1,4-HapTOXMHOHA (BUTAMHHBI Tpymnmsl K).
Peakiuu snextpoduinbHOro 3amerieHusi (TaJOTeHHMpPOBAaHWE, HUTPOBaHUE, CYIb(UPOBAHUE).
[IpaBuna opuentauuu B HadramuHe. llomydyenue HadranuHCyIb(GOKHCIOT, HA(TONIOB,
HaTUIAMHHOB, UX IPUMEHEHHUE.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA
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JUis noCTHXKEeHHS TUTAaHUPYEMBIX Pe3yIbTaTOB 00y4eHUs, B JUCHUIUINHE « OpraHuYecKui
CHHTE3» HCIIOJIB3YIOTCS Pa3JInYHbIe 00pa30BaTEIbHbIE TEXHOJIOTHH:

- HUnghopmayuonno-kommyHukayuonHvie mexHoio2uy CBA3aHbl C HUCIOJIb30BAHUEM
JEKIIMOHHO-TIPE3EHTALIMOHHOTO METO/1a.

- HeamenvHocmHvle npakmuko-OpueHmMupoBanHvle MexHoao02uy B JaHHOM Kypce

HalpaBJIeHbl Ha (POPMUPOBAHUE CHCTEMBI MPAKTUYECKUX YMEHUN B 00JIaCTH CHHTE3a MPOIYKTOB
OCHOBHOTO  OpPraHMYECKOro CHHTE3a IIyTeM IMpOBEACHUS B  YCIOBHAX JabopaTopuu
9KCIIEPUMEHTAIbHBIX pPadoT.
- Jluunocmmuo-opuenmupoganuvie  MexHOIO2UU  OOyueHus ~ PeaTu3ylTCs B pe3ylbTare
MHIMBUAYAIbHOIO OOILEHUS MpenojaBaTeisi U CTyJeHTa Ha KOHCYJbTalUsX, MPU IOATOTOBKE
OTYETOB MO Ja0OPAaTOPHBIM pabOTaM M MX 3alIUTE, IPU BHIMOJIHEHUH JTOMALTHUX WHAWBUIYAIbHBIX
U TpakTU4YecKuX 3amaHuidl. Bce »3Tu Buabl paboT CcHOCOOCTBYIOT pa3BUTHUIO Yy CTYAEHTa
caMOOpraHu3alni, KOMMYHUKALIUKA U TBOPYECTBA.
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6. YYHEBHO-METOINYECKOE OBECIIEYEHHUE
6.1 Opranmnsanus caMoCTOSATEJIbHON PadOThHI CTYACHTOB

CamocrosTenbHas padoTa CTyI€HTOB pealu3yeTcs B BUJIE TUIIOBBIX 33 JaHUI:
— TIOATOTOBKA K IKCIIPECC-OIIPOCcaM;
— CaMOCTOSITEIIbHOE U3YUECHUE TeM YUeOHOM MpOorpaMMbl, He BKIIFOUEHHBIX B JICKIIMOHHbBIE MaTepUaIbI;
— 10paboTKa KOHCIIEKTOB IO PSAY TEM;
— MO/ATOTOBKA K BBICTYIUIEHHUSIM C COOOLICHUAMU M JJOKJIAaMHU Ha J1a00paTOPHBIX —3aHATHSAX;
— BBIIIOJTHCHHUE MPAKTHUICCKUX SaﬂaHHﬁ;
— BBIIIOJIHEHHUE 33/1aHUH, CIOCOOCTBYIOLINX PELICHUIO YUeOHBIX 3a/1a4;
— MOJrOTOBKA K J1a0OpaTOpHBIM paboTam;
— paboTta ¢ y4eOHOH, Hay4YHO-TIOMYJIAPHON JIUTEPATypOH, HIEKTPOHHBIMM MCTOYHUKAMH MH(OpMAIMK MPH MOATOTOBKE K MPAKTHUYECKUM
3aHATHUAM U KOHTPOJIbHBIM paboTaM;
— BBIIIOJIHEHNE MHIUBUIYaIbHBIX 33 JaHUH IO OCHOBHBIM T€MaM JIUCIIUITIIMHBI.
[LrarpoBaHre caMOCTOSITEIILHON PAOOTHI 110 OPraHNYECKOW XUMHH

KosnuecTBo yacoB
o N DopMbI
Ne Temsl 3anaTHI Bcero Konra | Cam. ConepxaHue caMOCTOSATENILHON paboThI
K koHTpossa CPC
V cemectp
18 6 12 1. Coobuienne «McTopuueckoe pa3BuTHeE DKCIPECC-OIPOC,
1. Teopust XMMHUYECKOrO CTPOCHHS B3TJISI0B HA CTPOEHUE OPraHUYECKUX CobecenoBanue.
OopraHu4ecKuX BemecTB byTiaeposa COETMHCHUI. 3aciymuBaHuE  COOOIICHHIA.
A.M. Mzomepust 2. BcnoMHUTB OHATUSA: MOJIEKYJISIPHBIE, BeInonHeHne ynpaxHeHui
ONeKTPOHHAs. TEOPHs XUMHYECKOH CTPYKTYpHBIE (IIOJIHbIE, KpaTKue) GOopMyIIbl,
CBs3HU. TeOpI/IH HaIlpaBJICHHBIX q)yHKHI/IOHaJIBHI)Ie TPYIIIIBL.
BAJICHTHOCTEH. TeopHs SNeKTPOHHBIX 3. BcrnoMHUTB NOHATHSA: THOPHM3ALKSA, TT- U G-
CMEILEHUH. CBSI3E.
4. CocTaBUTh KOHCIIEKT «BaneHTHBIE COCTOSHUS
aToma yriaepoaa» (sp?,sp?, sp)
5. Kiaccudukammro XUMHYECKHX CBS3EH H WX
olIpeJesICHHE.
6. CoCTaBUTh KOHCHEKTHI [10 BCEM BHJIAM CBSI3H.




2. AnkaHsl. 12 1. CocTaBUTh KOHCTIEKT «Peakiuu OKuCIeHus:, | JKCIpecc-ompoc,.
M30MEpHU3allii ¥ KPEKUHTa U UX 3HAYCHHEY. BrmonHeHnne ynpaxxHEeHUH.
OtyeT o 1abopaTopHBEIM
paboTam U 3aJaHHsIM.

3. HuxmoaakaHbl 12 1. CoctaBuTh KOHCTIEKT «CpaBHUTEIILHAS DKCIpecc-01poc,.

XapaKTePUCTHUKA ATKAaHOB U ITUKJIOAIKAHOBY BrimonHeHue ynpaxxHeHUH.
OTtuer 1o 1ab0paTOPHBIM
paboTaM U 3aJIaHUsM.

4. AJkeHbI 12 2. BcnoMHHTE onpeneneHus: peakiiuu DKCIpecc-01poc,.
MOJIUMEPU3ALU, MOHOMED, IOIUMED, CTPYKTypHOE | BBINONHEHHE — ylnpaKHEHWH.
3BEHO. Otuer 1o  naboOpaTOpHBIM

3. CocTaBuTh KOHCIIEKT: «PamukanbHBIN paboTaM M 3a1aHHAM.
MEXaHM3M noJuMepu3auuy. CTaauu nporeccay..
14 CocTaBUTh KOHCIIEKTHI IO BompocaM: HaTypanbHeli DKcnpecc-onpoc,.

5. AJKUHBL. AJTKaIHEeHbI Kayuyyk. Ero mosydeHme W CTpoeHHe». | 3aciayImIWBaHHE  COOOIIEHUH.
«CuHTETHYECKUN Kay4dyK. ITonumepusanus | BelnosnHeHue YIPa)KHEHHUH.
OyTaaueHa v N30MPEHaY. Otuer 1o  nabopaTOpHBIM

paboTaM U 3aJaHHIM.
14 CocraButh KoHCHEeKT «Kiaccudbukamus n wm3omepus DKCIpecc-ompoc.

6. 'anorenankanpl. CrupThl rajoreHnpou3BoaHbIX. IIpuMmenenue» Belnonnenue YIPaKHEHUH.

MIpeIebHOTO psa CocTaBuTh KOHCIIEKTHI 1O Bompocam: «[mukomn w | OTder 1O  MabGOPaTOPHBIM
rumepruH. OcoOEHHOCTH CTPOCHHS M CBOWCTBAY. paboTaM U 3aJIaHUsM.

7. Anpaerunsl. KeToHb 12 CocraBuTh KOHCIEKTBI o BompocaM: | DKcrmpecc-onpoc. BrimomHeHune
«[Tonumepusarus ABJICTH]IOBY, «Oxucnenue | ynpaxHeHHH. Otuer o
keToHOB. [IpaBmito [lomoBay. mabopaTopHBIM  paboTaM |

3aJIaHMSIM.

8. MoHOKapOOHOBBIE KUCIIOTHI 12 CocTaBUTh KOHCIIEKTHI 1O BompocaMm «lIpousBonHble | Dkcnpecc-onpoc. BrimonHeHue
KapOOHOBBIX KHCIIOT: CJIOXHBIE 3(UPHI, aHTHIPHIBL, | yIPaKHEHUH. Otuer o
TaJIOT€HAHTUAPUIBI, AMHIBI KHCIOT. maboparopHeiM  paboraMm U

3aJJaHUSIM.

9. ApomaTHuecKHe yIriieBOJ0POIbI 12 CocraBUTh KOHCIEKTHI 10 Bompocam: «McTopus | Dkcmpecc-ompoc.

OTKphITHA OeH30ma», «HebeH3onaupie apomMarnieckre | 3acuymuBaHue COOOIIEHUIA

cuctemb», «CTupon, cTpoeHHe U  CBoiicTBa. | BrimonHenne YIPaKHEHHUH.

IomucTtupom. Otuer 1m0  7abOPaTOPHBIM
paboTaM U 3aJJaHHSIM.

10. Hutpo- u cynsdonpon3BoaHbIe 17 CocTaBUTh KOHCIEKTHI IO BompocaM: «Hwurpyromme | Dxcrpecc-onpoc. Brimoinenune
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OeHzona pearentsl. Wx  kmaccupukamus.  OcOOCHHOCTH | yNpaskKHEHHH. Ortuer o
HUTPOBAHU TOITyOJa B OokoByIO | maboparopHeiM  paboTam U
1eMby». « OCOOCHHOCTH PEAKITHH CYITb(OUPOBAHUSD). 3aTaHASIM

IToaroroBka K dK3aMeHy 27

HUTOI'O: 162 62 73

VI cemecTp

11. deHoONBI U apoOMaTHUECKUE 10 6 4 CocTtaBUTh KOHCIIEKTBI o BOIpocaM: | DKcIpecc-onpoc, BrinoaHeHue

CITUPTHI «Knaccudukanms (heHomnoB. [TonsTue 0 | ympaxuenwuii. Otuer mo
¢benonhopManbaCrHIHBIX cMoTax CpaBHeHHe | Ta0OpaTOpHBIM ~ paboTaM |
XUMHYECKUX CBOWCTB apOMAaTHYECKHX CIHUPTOB H | 3aJaHUSIM.

(heHOIIOBY.

12. ApoMaTudecKkne ainbIeTHIbI, 10 4 6 CocTaBUTh KOHCIIEKT 110 BompocaM: «O01ue cBoicTBa | Dkcnpecc-onpoc,. BrimonHeHue

KETOHBI U KUCIIOTHI apOMaTHYECKUX M  a’du(aTHUECKUX albACTHIOBY», | YIpaKHEHUH. Ortuer o
«CanuuuinoBasi KUCJIOTa U JIEKAPCTBEHHBIE MpEnapaTsl | 1adopaTOpHBIM ~ paboTaM |
Ha €€ OCHOBEY. 3aJaHUSAM.

13. ApoMaTtuueckne aMUHBI 10 6 4 CocTaBUTh KOHCIEKT TI0 BOMIPOCY: «XHUMHYECKHE | DKCIpecc-0mpoc,. BrimomHeHne
peaKkury apoMaTHYeCKUX aMHUHOB, MPOTEKAIOLINE IO | YIpaKHEHUH. Ortuer o
OCH30JIbHOMY KOJIBITY). mabopaTopHbIM  paboTaM |

3aJIaHUSIM.

14. A30 1 11a30COEMHEHUS 12 6 6 IloBTOpuTh: «BnusHue 3amectuTenell Ha OCHOBHBIE | DKclpecc-omnpoc. BrimonHeHue
CBOWCTBa apOMATHYECKUX aMUHOBY YIpaKHeHHUH. Otuer o

mabopaTopHbIM ~ paboTamM |
3aJaHUSIM.

15. MHoOrosiAepHbIE YTIIeBOIOPOIBI 12 6 6 [ToBTOpPUTH «[IpuzHaku apOMaTHYHOCTHY», | DKcIpecc-onpoc. BrimonHenne
«lIpenenpHBIE CTPYKTYPHD) YIpaXHEHHH. Otuer o

nmabopaTopHbIM  paboTaM |
3aJaHUSIM.

[ToaroroBka K 3K3aMeHy 36 OTBeT Ha HK3aMEHE

HUTOI'O: 90 28 26

BCEI'O: 252 90 99
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6.2 Oprannsanus TeKylero KOHTPOJIsi ¥ MPOMEKYTOYHOM aTTecTaluu

Texywyuii Konmponvb 3HAHUW CTYAEHTOB MO JIUCUUIUIMHE «OpraHuyeckas XuUMUS»
OCYILECTBIIICTCS NIPENOABATENIEM C TOMOILBIO CIEAYIOMUX (GOpPM: ydeT HOCEIIeHUl U paboThl Ha
JEKIIMOHHBIX 3aHATHUSAX, BBINOJHEHHE W 3alllMTa JIA0OPAaTOPHBIX pabOT, KOHTpOJbHas paboTa.
Pe3ynbTaTthl TeKyllero KOHTPOJIS 3HAHWNA, KOTOPBIA OCYIIECTBIsETCS B (OpMe HAKOMUTEIbHOU
0aJUIbHO-PEUTUHIOBON CHCTEMBI, BHOCSTCS B *KYypHaJ y4eOHOH rpymIbl.

CamocTosTenbHass paboTa O Kypcy OIIEHMBAeTCs IO pe3yjbTaTaM H3Y4YEHHs] TEKYLIUX U
JIOTIOJTHUTEBHBIX TEOPETHMUYECKUX BOIPOCOB, MO MOATOTOBKE K 3aIUTE J1a0OpPaTOpHBIX paboT U
KOHTPOJIBHBIX MeponpusaTuil. [Ipm moaroroBke ciaeayer MoJb30BaThC MCTOYHMKAMHM W3 CIIHCKA
JUTEpaTyphl, IPUBEACHHOr0 B paboueil mporpaMme. 3amuTa J1abopaTOpHBIX pabOT MPOBOIUTCH,
ycTtHO. IIpu ycTHOH 3amure HEOOXOAMMO YCTHO OTBETUTh Ha TEOPETUUECKHE BOIPOCHI 10 TEME
1a0opaTOpHOl paboOThl, a TakXKe MPEACTaBUTh OQOPMIICHHYIO paboTy ¢ BBIIOJHEHHBIMU
pacueraMu, NOCTPOEHHBIMU I'paKaMH U BbIBOJIAMU T10 SKCIIEPUMEHTAIBLHBIM UCCIIEIOBAaHUSIM.

IIpumepHbIe 3aIaHUS K IKCTIPECC-OMPOCY MO TeMe «AJKEeHbD»
I-Bapuant

1. [IpomneH-2 BcTynaer B peakiuu:

a) U30MepHu3aluu 0)c
THIPOKCHUIOM HATpHs

B) TUIpaTaluu r)c
XJIOPOBOJIOPOAOM

1) C aMMHAYHBIM PacTBOPOM HHUTpaTa cepedpa €) MoJMMepHU3alnuu

) TIOJTMKOH ICHCAITU!
2. I3 nmpennokeHHBIX peakiuii BeIOepuTe peakuuto ['apuecca u 3aKkoHUUTE €€:

a) CH3 —CH= CHZ + O3—> 6) CH3 —CH= CH2 +
KMnO4 + H,0 —
B) CH3 —CH= CH2 + KMl’lO4 + HzSO4—> F) CH3-CH= CH2 + CH3COOOH —

3. B3aumojeiicTBHe NporneHa ¢ XJIOpOBOJOPOAOM MPOTEKALT:
a) M0 LIETTHOMY PaJIuKaJIbHOMY MEXaHU3MY
0) 6e3 kaTanmu3aTopa
B) C MpOMEXyTOUHbIM 0Opa3oBanuem yactuisl CH; — CH'— CH3
T') C pa3pbIBOM T-CBSI3U B MOJIEKYJIE ITPOIICHA
1) ¢ 00pazoBaHUEM JAUXJIOPIIPOTIaHA
€) ¢ MPEeUMYILIEeCTBEHHBIM 00pa3oBaHueM 1-XjoprpomnaHa

IIpumepHbIe 3aJaHUA K KOHTPOJHLHOM padoTe 1Mo Teme:

«Teopus ByriaepoBa. XuMunuyeckas cBsi3b. BUAbBI 2J1eKTPOHHBIX CMeELLIEHHIT»

1. Ha ctpykrypHoii dpopmyse 2-OpoMIiponaHa MOKa3aTh: BUIbl THOPUAM3ALUN YITIEPOIHBIX
aTOMOB, BCE 3JICKTPOHHBIE CMEILIEHHS, T1Ie ¥ KaK HauboJiee BEPOSITHO MOXKET ObITh pa3opBaHa CBS3b,
KaKMe 4YacTUIbl MPH 3TOM OOpPa3ylOTCs, MO KAKOMY MEXaHM3My IOMIyT peakluu NpH TaKux
paspbiBax CBs3UM (yKa3aTb CHMBOJIAMH), Kakoe II0JIOKEHHE Teopuu byTiepoBa MoeT OBITH
HOJTBEPKIEHO Ha 3TOH opMmyiie.

2. Ha cTpykTypHBIX (hopMyax yKa3zaHHBIX HH)KE€ COCTUHEHUN MOKa3aThb BCE AIIEKTPOHHBIE
cMenIeHus (XJIOpUCThI BUHWI, 3,3-1u(TOpIporeH-1, mporneHas).

3. Ilpu momomm opburtaneil m300pa3uTh 00pa3oBaHUE BCEX CHUTMa-CBsI3ed B MOJIEKYIIe
OyTeHa-2.

4. Pactmgpyiite: Ar; Sg. IlpuBectu npumepsl

IIpumepHbIe Bonmpockl K 3amuTe J1a00paTopHbIX padot no teme: «MOHOKapOOHOBBIE
KHCJIOThD»



1. Hamwmmmure CXCMy Jucconuanuun yKCYCHOﬁ KHCJIOTBI B BOJHOM pacCTBOpC. Kak

MOATBEPAMUTD ITOT MpPOILECC IKcepuMeHTabHO? [IpuBeuTe cTpoeHne aleTaT-uoHa.

2. Hanmmmre cxeMy OKHCIEHHMs MypaBbMHOW KHUCIOTBL. OOpa3zoBaHHMEe, KakKoro
ra3oo0pa3HoOro MpoAyKTa OKHUCIEHHs MYpPaBbUHON KHCIOTHI MOJATBEpXKIaeT Ipobda ¢
6apurtoBoii Bonoit? [IpuBenure cxemy 3TOi peakiuu.

3. Hanmmmmre cxembl peakiuid yKCYCHOM KUCJIOTBI C 3TUIOBBIM U M30aMHJIOBBIM CIIMPTAMH
Y Ha30BUTE MOJIYyYECHHBIE IPOYKTHI.

4. TlpuBeaute MEXaHU3M ATHX PEAKUUN U OOBSICHUTE POJb KOHLIEHTPUPOBAHHOW CEpHOMU
KHUCJIOTBI.

Kpurepun oneHKHu J1a00paToOpHOii padoThi:

OTauuHO IMMOJIHOCTBIO ITPaBUIIBHO BBIITOJTHEHHBIHN OKCIICPUMCEHT W IIPaBUJIBHO

0(hOpMJICHHBIN J1a00PATOPHBIN KYypPHAJ.

XOpOI_HO HUMCIOTCA HC3HAYHUTCIIbHBIC HEO0YCThI npu BBITTOJIHCHU U

AKCIEPUMEHTA WIIM IPU 0OPOPMIIEHHU PE3YIbTATOB PaOOTHI.

YI[OBJ'IGTB OPHUTECIIBLHO HUMCIOTCA HC3HAYHUTCIIbHBIC HEO0YEThI npu BBITTOJIHCHUHU

DKCIEPUMEHTA U IPU 0 OPMIIEHHUH PE3YIALTATOB PaOOTHI

N —

= 0 0 R

12.

13.
14.

15.
16.

17.
. DNEKTPOHHOE CTPOEHHE KapOOKCWJIBHOM TpyHmbl. p-TM-conmpsbkeHue. B3anmHoe BiusiHue

18

19.

[TpomexyTouHas aTrrectamnus nmpoBoautcs B popme sk3ameHoB (V u VI cemectp).
IIpumepHBbIii IepeYeHb BONPOCOB K 3k3amMeny (V cemecTtp):

KoBasienTHas cBA3b. XapaKTEPUCTUKU KOBAJICHTHOM CBS3H.
Bunel pacnaga xoBaneHTHOH cBsi3u. [loHsTue 00 MOHHOM M paguKaIbHOM MEXaHU3MeE
pEaKUHid.
[lepBoe BajeHTHOE COCTOsIHME  yriepoda. TeTpasapuyeckas MoJeidb  METaHa.
XapaKTepUCTHUKA G-CBS3H.
Bropoe BalleHTHOE COCTOSHHE yriepoja. OIEKTPOHHOE CTpPOeHHE U KOH(pUTyparus
MOJIEKYJIBI ATUJICHA.
TpeThe BaIEeHTHOE COCTOSIHUE YTiIepoa. DIEKTPOHHOE CTpoeHue aneTuwiieHa. OO0bsicHEHNE
KHMCJIOTHBIX CBOMCTB alleTUJIEHA.
Nunyxkumnonnsit 3¢ ext. Buasl 1 cBolicTBa HHAYKIIMOHHOTO (D deKTa.
JlueHsl. DIeKTPOHHOE CTpoeHue OyTaauena- 1,3 - T — conpsikeHue.
[TpaBuiio MapxkoBaukoBa. [Ipudanabl oTKIIOHEHUS OT npaBmia. Dddext Kapama
Anxensl. U3omepusi. Homenknatypa. CriocoObl mosryueHus..

. Ankanuensl. Knaccudukamus HomeHkiatypa. CrnocoObl TOMYyYeHHs] W XUMHYECKHE

CBOMCTBA.

. TanorennpousBonnpie ankaHoB. M3oMepusi, HOMEHKIATypa, CHOCOOBI IOJY4YECHHUS.

XHMHUYECKHE CBOMCTBA.

Ankanonsl. M3oMepus, HOMEHKIATypa, cocoObl mosrydeHusi. dusndeckue u XUMHUECKHE
CBOICTBA.

Anbaeruasl 1 keToHbl. Homenkiarypa, nzomepusi. CriocoObl MoTydeHHus..

XUMUYECKUE  CBOMCTBA  almbACTUAOB W  KETOHOB  (peakiuu  TPHUCOSAUHEHUS,
TIOJTMMEPU3AITIN ).

Anpaerunbl U kKeToHbl. Peakiinu 3amenienusi. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU.
Peaknun moauKoOHACHCAIINH.

CpaBHeHUE peaKIIMOHHOW CITOCOOHOCTH MYPAaBLUHHOTO M YKCYCHOTO albJAETHUIOB U KETOHOB
B peaKIusaX KapOOHUIBHBIX TPYIIIL.

Monokap60oHOBBIE KHCTOTHI. CTIOCOOBI MOTYYEHHS] B XUMHUYECKHE CBOMCTBA.

KapOOHWJIBHON M TMIPOKCUIIBHOM IpyTIIL.
ConocraBneHne KHUCIOTHBIX CBOMCTB KapOOHOBBIX KHCJIOT B TOMOJOTHYECKOM pSAY.
CpaBHEHUE KUCIOTHBIX CBOMCTB KApOOHOBBIX KUCJIOT U CIIUPTOB.
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IIpumepHBbIii nepedeHb BOnpocoB k 3k3ameny (VI cemectp)

1. Benson. Teopusi TOHKOTO 3JEKTPOHHOTO CTPOEHUsI OeH30J7a. ApoMaTHYecKue CBOICTBa
OeH3oua.

2. ITpaBuno Xrokkens. Heben3onanele apoMaTu4eKue CTPyKTYphI.

3. Peakuuu S, B apomatmdeckoMm psigy. CTpoeHHe G- U T-KOMIUIEKCOB. DHEPTrUTHYECKAS
quarpamma Se-peakiyH.

4. Knaccudukauus 3amectureneil. CoBnajaromiasi 1 HECOBMAIAI0IAs OPUEHTALINS.

5. @®ecnousbl. IlonyueHnue, XxuMHu4eckne cBoicTBa. llpumenenue ¢enonos. Bnusnue
(heHoJI0B Ha KUBOUM OpPTraHu3M.

6. CpaBHEHUE KUCIOTHBIX CBOMCTB (peHos1a, apOMaTUYECKUX U aT(PaTUIECKUX CIIUPTOB.

7. ApomaTtuueckue anbaerujpl M KeToHbl. CpaBHHUTENbHAs XUMHUYECKas aKTHBHOCTh
apoOMaTUYECKUX U anu(aTHUIECKUX albJIeru0B. Peakiiuy KOHIeH CalHH.

8. ApomaTuueckue anpAeruibl U KeToHbl. HoMeHkiaTypa, MOIydeHHE U XUMHYECKHE
CBOMCTBA.

9. AMuHBI apoMatudeckoro psaa. [lonydenus, cTpoeHue, XUMHUUECKHUE CBOICTBA.

10. AMuHBI apomatudeckoro psaa. Knaccugukanus, nzomepusi, HomeHkiatypa. CpaBHUTh
ocHoBHbIe cBorcTBa: C¢HsNH,; CsHsCH,NH, u NH;.

11. Apomatnyeckue qUa30COeTUHEHUs. MeXaHU3M M yCIIOBHs MpoLecca TUa30TUPOBAHMSL.
Crpoenue aua3okaTioHa. XMMUYECKHE CBOMCTBA.

12. ApomaTHueckue a30coequHEeHus. MexaHusM azocoderanus. [Ipumepsl azokpacuTenei.
[IprurHbBI U3MEHEHUS OKPACKHU.

13. MHorosiiepHble apOMaTHYECKUE COCAMHEHUSI C HEKOHJCHCUPOBAaHHBIMU OEH30JIbHBIMU
KOJIbLIAMH.

14. Kpacutenu tpudeHmwiMeTaHoBoro psgaa. ManaxutoBslil 3eneHbli. [IpuunHbl nosBiaeHus
Y U3MEHEHUS OKPACKHU.

15. Hadranun. OnekrpoHHoe cTpoeHue. I[IpuunMHBI KBa3sMapoOMaTUYECKUX CBOMCTB.
Xumuueckue cporctna. [IpumeHenue.

16. ConocraBieHue apoMaTHUECKUX CBOWCTB OeH30u1a, TudeHnna, HapTaauHa.

Kpurtepuu onieHKH yCTHOTO OTBETA CTY/JIeHTA Ha IK3aMeHe

OtnnuHO [IposiBisier riayOOKHMe 3HAHMA NPOTPaMMHOIO MaTepuasna, 3HaHHE
OCHOBHOM M JOIOJHUTEIBHOW JINTEPATYPHI, ITOCIEI0BATEIBHO U YETKO
OTBEYAET Ha BOIPOCHI OWJIETa U JIOMOJHUTENIbHBIE BONPOCH], YBEPEHHO
OpPUEHTHUPYETCSI B MPOOJIEMHBIX CUTyalUsIX, AEMOHCTPUPYET CIOCOOHOCTh
IPUMEHATH TEOPETUYECKUE 3HAHMA NI aHalIM3a IPAKTUYECKHUX
CUTYyalluH, Jie1aeT NPaBUIbHbIE BBIBObI, IPOSIBIIET TBOPUECKUM MOJIXO[
K T[IOHUMaHWIO, MW3JI0KCHUI0 ¥  HCIOJb30BAaHUIO IPOIPAMMHOIO
Marepuana,  IMOATBEPXKAAET  IOJHOE  OCBOCHHME  KOMIIETEHIUH,
IIPELyCMOTPEHHBIX TPOrPaMMOM

Xopomo [Toka3piBaeT MOJHOE 3HAHWE NPOrPAaMMHOIO MaTepuasnga, OCHOBHOM H
JOTIOJIHUTEIBHON JIMTEPATyphl, JACT TOJHBIE OTBETHI Ha BOIPOCHI
9K3aMEHAllMOHHOTOo  Ouiera, JOMyCKas HEKOTOPbIE  HETOYHOCTH,
IPAaBWJIBHO IPUMEHAET TEOPETUYECKUE IIOJIOKEHUS K  OLICHKE
IIPAKTUYECKUX CUTYyalUi, JTEMOHCTPUPYET XOPOIIUN YPOBEHb OCBOCHUS
MaTepuanga, B ILEJIOM  IIOATBEPKIAET OCBOEHUE  KOMIIETCHLIMH,
IPELYCMOTPEHHBIX IPOrPAMMOM

Y,Z[OBJ'ICTBODI/ITCJ'IBHO IToka3piBaeT 3HaHUE OCHOBHOI'O MaTcpuajia, JOCTaTOYHOC JUIA
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npeacrosimeid  npodecCHOHANbHOM  AESATENbHOCTH, INPH OTBETE HA
BOMNPOCHl IK3aMEHALIMOHHOTO OuiieTa M JOMOJIHUTEIbHBbIE BOMPOCHl HE
JIOIMyCKaeT rpyObIX OMIMOOK, HO MCIBITHIBAET 3aTPYTHEHUS B U3JIOKECHUU
OTJIENbHBIX 3HAHUM, HE MPOSBISET TBOPYECKOTO MOAXOJa K YCBOCHHIO
MaTepualia, He B TOJHOM Mepe CIOCOOCH NPUMEHATh TEOPETUYECKHE
3HaHMSA K aHaNu3y MpakTudyeckux curyanuil. [lonTBepxknaer ocBoeHue
KOMIIETEHIMI HA MUHUMAaJIbHO JOITYCTUMOM YPOBHE

Hey,I[OBJ'ICTBopI/ITeJ'IB Nmeer CYHICCTBCHHBIC HpO6€HBI B 3HAHWH IIPOrpaMMHOI'0 MaT€puajia, HC

HO CIOCOOEH TMOCTEAOBATEIbHO M apryMEHTHPOBAHO €ro  H3Jararh,
JOTyCKaeT TpyOble OIMOKHM B OTBETax, HENMPaBWJIHLHO OTBEYaeT Ha
OCHOBHBIE M JOMOJHUTEJIbHBIE BOMPOCHI, HE MOATBEPKIAET OCBOCHUE
KOMIIETEHIIMHI, IPENYCMOTPEHHBIX IPOrPaAMMOM

7. YHEBHO-METOJNUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHHUE

OcHoBHas1 IMTEepaTypa

1.

bepesun JI. b., Hlyxto O. B., Ceipby C. A., Koiipman O. W. Opranuueckas XuMwusi.
bazoBeiii kypce: YuebHoe mocobme. — 2e u3n., ucnp. u gomn. — CII6.: M3matenbcTBO
«Jlanpy, 2014. — 240 ¢

COopHHK 3a7a4 MO OpPraHUYECKOW XUMHUM [DIEeKTPOHHBIA pecypc] : yueb.mocodbue / B.S.
Henucos [u ap.]. — Dnekrpon.nan. — Cankt-IleTepOypr : Jlans, 2014. — 544 c.

PesnukoB B. A. COOpHMK 337a4 ¥ YNPaKHEHUN MO OPTaHUYECKOW XUMHH [ DIEKTPOHHBIH
pecypc] : yaedHoe nocobue. — Dnekrpon.nan. — CII6. : Jlans, 2014. — 288 c.

JonosHuTeILHAS JUTEpPaTypa

1.

buooprannueckas xumusi [Tekct] : pPYKOBOACTBO K TMPAKTUYCCKUM 3aHSATHSIM
yue0.1mocobue 11 By30B 1o crnernuaibHocTH "JleweOnoe aeno", "llemmatpus”, "Memuko-
npodunakrugeckoe neno", "Cromaronorus” / [H. A. TrokaBkuHa [u 1p.] ; mox pen. H. A.
TrokaBkuHOU. - Mocksa : ' 90TAP-Menua, 2009. - 165 c.

NBanoB B. I'. Opranuueckas xumus [Tekct] : [yuyeOHOe mocoOue aiis CTYJIEHTOB BY30B,
obyugarontuxcs no cneruanbHocT 032400 "buonorus"] / B. I'. UBanos, B. A. I'opnenko, O.
H. I'eBa, 2006. - 620 c.

Opraandeckas xumus [TekcT] : yueOHUK JuIsi BYy30B 1O cneruaibHocTH "@apmarus” / moa
pen. H. A. TiokaBkunoil. - Mocksa : [Ipoda, 2008. Ku. 1 : OcnoBnoit kypc / B. JL
beno6oponos, A. I1. JIyzun, C. D. 3ypabsH. - 4-e uzn., crep. - 2008. - 638 c.

Oprannyeckast xumus [TekcT] : yueOHUK 111 By30B 1O crierpanbHocTH "®@apmarus” / mox
pen. H. A. TrokaBkuHOH. - 4-¢ u3n., crep. - Mocksa : Jlpoda, 2008. Ku. 2 : CnenunaibHbIN
kypc / B. JI. Beno6opomos [u ap.]. - 2-e uzn., crep. - 2008. - 591 c.

[Tab6apor 0. C. Opranudeckas Xumusi [IIEKTPOHHBIA pecypc] : yued. — DIEeKTpOH. JaH.
— Camnkr-IlerepOypr : Jlans, 2011. — 848 c.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE JUCHUIIJINHBI

JlexunonHas aygurtopus — 412A.

Kowmmetotep (HOYTOYK).

MynbTUMEAUAIPOEKTOP.

[Ipe3eHTalyu K JeKIHUAM U PAKTHUECKUM 3aHITUSM.

JlaGoparopus i MpoBeIeHUs J1abopaTOpHOTO MpakTukyma —415A
Metoanyeckue pa3pabOTKH Il TPOBEICHHUS 1a0OPaTOPHBIX paboT.
[lepnonnueckas cucteMa Xumudeckux 3yeMenToB [[.1. Mennaeneesa.

Nk W=
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8. XuUMHMUYECKHE pEeaKkTHUBbl U IOCYyAa, J1abopaTopHOEe OOOpYAOBAaHHE JUIsI MPOBEICHHS
71a60pPaTOPHOTO MPAKTUKY
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