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Mporpammy ovcumnnuHbl paspaboTtan(a)(1) OoueHT, K.H. (onoueHT) KaseiMoBa M.A. Kacbenpa
opraHu4eckomn xmummm Xvmmnydeckuii nHctuTyT M. A.M. Bytneposa , Marina.Kazymova@kpfu.ru ;
npodpeccop, a.H. (npogoeccop) Ctorikos V.. Kadbenpa opraHmyeckon XuMmm XuMM4eCKNin MHCTUTYT
num. A.M. Bytneposa , lvan.Stoikov@mail.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llensimun ocBoeHms oncumnnmHbl OpraHnyeckas XumMmst iBNSItOTCS OCBOEHME TEOPETUYECKUX OCHOB
OpraHNYecKoin XMMUK 1 NONyYeHNe HaBbIKOB PaboTbl C XMMUYECKON NOCy oM 1 npnbopamm
XUMmnyeckor nabopatopum.

OucunnnmHa "OpraHuyeckas XmMns" 3HakOMUT CTYOEHTOB C OCHOBHbIMU KflacCaMy OpraHny4eckmnx
COeOVHEHWIA, NX B3aMMONPEBPALLEHMAMM, TUMNAMN peakLmnii, Hanbonee BaXHbIMU MEXaHN3MaMU,
MEeTOLONornen nccneoBaHmns, a Takxe ¢ UICTOpUEn 3TON Haykn N ee COBPEMEHHbBIM COCTOSAHMEM,
packpblBaeT ee CBSA3b C APYrMMU XMMUYECKMIU AUCUMNINHAMK, BUONOrMYECKUMM HayKamu,
PUN3NKOIN, reonornein, XMMM4eckom TexHonornen n ap.

OcHOBHble 3a4a4v U3y4eHUs AUCLUMINHBLI COCTOSAT B NONYYEHUN CTyAEHTaMN 3HAHWIA OCHOBHbIX
KOHUEenuuin TeopeTnyeckom opraHn4eckon XmmMnn.

YcBOEHME TEOPETUHECKMX 3HAHWI TpebyeT NoceleHns Nekumii, cCaMoCTOSTENbHOW paboTbl ¢
y4ebHMKOM, NOArOTOBKY K CEMMHAPCKMM 3aHSATUSM U PEryNsSipHO NPOBEPSIeTCA Ha KOHTPONbHbIX
TOYKaX PENTUHIOBON CUCTEMbI.

OTLenbHble TEMbl TEOPETUYECKOr0 Kypca npopabaTtbiBatOTCS CTyAEHTAMWN CaMOCTOSITENBHO B
COOTBETCTBMU C MNAHOM CAMOCTOATENbHOM PaboTbl U KOHKPETHLIMY 3a4aHNSAMU NpenojasaTens ¢
y4eTOM MHAMBMAOYanbHbIX 0CO6eHHOCTEN CTYyAeHTOB. [ony4YeHHble 3HaHNS HeOOX0AUMbI CTyAEHTaM
Npw NOArOTOBKE, BbIMO/IHEHUM 1 3alUMTE KYPCOBOW 1 BbIMYCKHOW KBaNMMprKaLNOHHbIX paboT, npu
pEeLeHNN Hay4HO-UCCNenoBaTENbCKMX, NPOEKTHO-KOHCTPYKTOPCKMX,
NPOV3BOACTBEHHO-TEXHONOrMYECKMX 3aaa4y B Oynyuen NpogeccroHanbHom AeaTenbHOCTH.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

HaHHas yuebHas aucuunnmHa BkntodeHa B pasgen " b2.B.4 O6wenpodeccnoHanbHblii
obpasosaTtenbHol nporpammbl 020400.62 Bronorns u OTHOCUTCS K BapUaTUBHOW YacTu.
OcBavBaeTtcs Ha 2 Kypce, 3 cemecTp.

OucumnnnHa OpraHnyeckas xumuns Bxoaut B pasgen 6.3 Ol n n3yyaetcs cryoeHtamm 2 kypca
buonoro-no4yseHHoro cgpakynbteta KasaHckoro (IMprnBonXxckoro) goeaepanbHOro yHMBepcuTeTa B
TeyeHne ogHoro cemectpa (scero 18 Hegenb, 180 yacoB) 1 BKAOYAET NEKLMOHHbIN Kypc (36 Yacos),
ceMuHapckme 3aHsATma (18 yacos), nabopaTopHbIi NPakTUKyM (36 4acoB) N CAMOCTOSITENbHYIO
paboty (54 yaca). OHa 6a3mpyeTcst Ha 3HAHWSAX U YMEHUSIX, BblpaboTaHHbIX MPK NPOXOXAEHNN 0BWMX
npogoeccrnoHanbHbiX KypcoB 6a3oBoi yacTu umkna b3 HeopraHmyeckas xvmums.

OCHOBHOWM

NS ndy4eHns opraHNYeckomn XxmMmmm B yHMBepcuTeTe Heobxoanmbl 3HaHNS B obnacTu obwen n
HeopraHM4eckom XmMMmn, OU3NKK, a Takxe - BbiCLIEN MaTeMaTUKN.

TpeboBaHWs K BXOOHbBIM 3HAHWNSIM, YMEHMWSIM 1 CTEMEHN FOTOBHOCTU 0Byyatowerocsi, He0b6xoaNMbIM
NpW 0CBOEHWUM aucumnnanHbl "OpraHuyeckas xmumms" n npnobpeTeHHbIM B pe3ybTaTe OCBOEHNS
npenwecTBYOWNX AUCUMNANH (MOoynen):

- BNafieHne OCHOBaMu Teopun cpyH0aMeHTanbHbIX Pa3nenos o6LWei 1 HEOPraHNYECKoM XUMUN;
- CMOCOBHOCTb MPUMEHSITb OCHOBHbIE 3aKOHbI XMMUW MPU PeLleHn 3a0a4;
- BNafieHne HaBblKaMU XMMUYECKOro 9KCNepmMMeHTa B 061acT XMmu;

3. KomneteHuuu obyuatrowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:
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Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
AK-5 NPUMEHSET COBPEMEHHbIE 3KCNEPUMEHTANbHbIE METObI
(NPOECCHOHANbHBIE paboTbl ¢ BMonormyeckMmMm 06 beKTaMM B NOMEBBIX U }
KOMMETEHLN) nabopaTopHbIX YCNOBUSX, HaBbIK PaboTbl C COBPEMEHHO
annapartypou
OK-3 nprobpeTaeT HOBblE 3HAHMS U POPMUPYET CYXOEHUS MO
Hay4HbIM, COLManbHbIM U ApyruM npobnemam, cnonb3ys
(0blWeKynbTypHbIe
CcOoBpeMeHHble obpasoBaTenbHble 1 MHEPOPMALIMOHHbIE
KOMreTeHuunn)
TEXHONOrnn
crnocobeH ncnonb3oBaTtb 6a3oBble 3HAHWNS U HABbIKA
OK-13 yrnpasneHms nHgopMaLumen ans peweHms nccnenoBarenbCkux
(0bLWeKyNnbTypHbIE npodoeccroHanbHbix 3aaad, cobnoaaeT 0CHOBHble TpeboBaHUS
KOMMeTeHuunn) NHGOPMaLUNOHHOK 6e30MacHOCTI, B TOM Y/CNE 3alUThbI
rocy0apCTBEHHOM TalHbl
Mcnonb3yeT B NO3HaBaTeNbHOM 1 NpogpeccnoHanbHom
OK-6 nesTenbHocTn 6a30Bble 3HaHMSA B 06nacT MaTeMaTtuku u
(0bLweKynbTypHbIE €CTECTBEHHbIX HaykK, MPMMEHSeT MeToabl MaTeEMaTNYEeCKOro
KOMNeTeHLmm) aHanu-3a v MoLenMpoBaHns, TEOPETMYECKOrO U
9KCNEepUMEHTaNbHOro UCCnenoBaHns
AK-4 LEMOHCTPUPYET 3HaHNE NPUHLMUNOB KNETOYHOW OpraHm3aumnm
nonornyecknx oo bekTos, bu
(NPOCPECCMOHANbHBIE 6ronornyecknx 06 bEKTOB, BUOPUINYECKUX 1 BUOXMMUYECKINX
OCHOB, MEMDOPAHHbIX MPOLECCOB M MONEKYNSIPHBIX MEXaHN3MOB
KOMMeTeHuunn)
XN3HEOeAaTeNbHOCTH
MK-15 cnocobeH akcnyaTnpoBaTb COBPEMEHHYIO annapaTypy u
(npodheccunoHanbHbie obopynoBaHvne Ons BbIMONHEHUS HAy4YHO-UCCNENOBATENbCKUX
KOMMeTeHLMN) nonesbIx 1 nabopaTopHbix Bronormyeckmx pabot

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:
1. DONXeH 3HaThb:

Knaccugomkaunio n HOMeHKNaTypy opraHnyeckux CoeauHEeHun, BaxXHenwme Knaccbl OpraHn4yeckmnx
COEOVNHEHWNIA - CTPOEeHMe, Cnocobbl NONyYeHMs, PU3NYECKNE U XUMUYECKNE CBONCTBA, OCHOBHbIE
TeopeTnyeckune npeacrtaBneHns B OpraHN4eckon XmumMnmn, B3anMHble npespaLleHns Knaccos
opraHn4yecknx coeguHeHum;

2. DONTXEH yMeTb:

Pewatb 3aga4n no opraHN4eCckom XMMNnN, COCTaBNATb YPaBHEHUS peakuuid, NoNb30BaTbCs
crnpaBoYHOI, 0630PHO 1 MOHOrpadUyecKol NUTepaTypor B 06nacT opraHnYecKom XmmMmm

3. OONXEeH BnageThb:

TeopeTnyecKUMn npeacTaBeHNsMU OpraHn4eckon XMMmm, 3HaHUSIMM 0 CocTaBe, CTPOEHUU U
CBOWCTBaX OpraHMyeckmx BewWwecTs ? npeacraButenet OCHOBHbIX KNAacCOB OpraHnyeckmx
COeOVHEHWIA; HaBblkaMy 6e30nacHon paboTbl C XMMUYECKOA NOCY0N.

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb 1 FOTOBHOCTb:
NPUMEHATb NONyYEHHbIE 3HAHWS HA MPaKTUKeE.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpy[0eEMKOCTb AUCLIMIMIIMHBI COCTaBNseT 5 3a4eTHbix(ble) eanHuL(bl) 180 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 3 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6annos, 13 HMX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYecTBO ANs Aonycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);
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71-85 6annos - "xopowo" (xop.);
55-70 6annos - "ynosnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeynoBNeTBOpUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTopHOW paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Paspen
AducunnnuHbl/
Monyns

CemecTp

Henens
cemecTtpa

Buabl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb

(B yacax) KOHTpOns

Tekywiume coopmbl

Nekuun

MpakTnyeckmne
3aHATUA

Na6opatopHble
paborbl

Tema 1. BBepoeHue B

. [OpraHn4eckyto XmMmMmunio.

OCHOBHbIE NMONOXEHUS.

1

Tema 2. Yrneesogoponbl.

. |AnkaHsil.

Tema 3. Yrnesogoponbl
AnkeHbl

Tema 4.
Yrnesonopobl.AnKuHbI
. AnkagmneHsi.

Tema 5. Yrnesogoponbl.
LinknoankaHsi.

Tema 6. ApomaTtumyeckue

. lyrneesogoponbl. ApeHbl

Tema 7. NoTokoBas
KOHTponbHas pabota no
Teme Yrnesonoponbl

o KONMNOKBUYM

Tema 8.
[TanoreHo3ameleHHble
Yyrneesoaopoabl.

Tema 9. CnunpThl.
deHonbl.

10.

Tema 10.
OxkcocoeanHeHns
(anboernabl N KETOHbI).

11.

Tema 11. KapboHoBble
KUCNOTbI.

12.

Tema 12.
["MOPOKCUKNCNOTHI.

10

13.

Tema 13. NoTokoBas
KOHTponbHas pabota no
Teme
Kncnopoaconepxaine
opraHuyeckme
coeauHeHuns.

11

o KONnokenym

14.

Tema 14. OKCOKMCNOTHI.

12
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Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
N ,D,ulc\:nuunnunbll CemecTp cz;‘ggr:a ™ T‘()g ﬁgg:)l(()ocm TeK‘.’(L::Tiﬁgprl
oayns Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 15. OnTtnyeckas
15'VI30MepV|$|. 3 13 2 1 2
Tema 16. Yrnesonbl
16'(caxapa). 3 14 2 1 2
Tema 17. AMUHBI 1
17. HUTPOCOEANHEHNSA 3 15 2 1 2
Tema 18.
18. AMNHOKUCNOTbI 3 16 1 1 2
Tema 19.
19.| eTepoapomartmnyeckme 3 17 1 0 1
coenHeHus.
Tema . NTtoroeas 3K3aMeH
doopma KOHTpons : : 0 0
NToro 36 18 36

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. BBepeHue B opraHU4ecKyro XuMmnio. OCHOBHbIE MOTOXEHUS.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MpenMeT opraHN4Yeckomn XMMmMmn N CBs3b €€ ¢ OpYrMmMn XMMNUYECKMK Haykamu, buonorvei,
MeaMUMHON. CbipbeBble MCTOYHMKM OPraHNYeCcKnX CoOeanHEHNN. 3Ha4YeHne CoeaNHEHUN yrnepoaa B
NpaKkTUYeCKo OesiTENbHOCTU YenoBeYeckoro obuwecTtea. PopMmMpoBaHME M OCHOBHbIE MONOXEHMS
Teopun CTPOEHUS opraHnyeckux coegmHeHnin. CTpykTypHble npeactaeneHns Kynepa, Kekyne,
Teopus xummyeckoro ctpoeHns A.M.bytneposa. CTpykTypHble OOpMynbl Kak CpeacTBo
0TOOpPaXeHNst CTPOEHNS OpPraHNYeckux coeanHeHnii. isomepuns, romonorusi, M3onorus.
CTpyKkTypHas usoMepusi 1 ee pasHoBUOHOCTU. [poCTpaHCTBEHHASA N30MEPUS: MOHATUS O
KOHdpurypaumm n KoHgpopmauun. KoHpopmaumnoHHbii aHanma. MonekynsipHble mogenu. Cnocobbl
N306paxeHnsl NPOCTPAHCTBEHHbIX CTPYKTYP (NPOEKLMOHHbIE chopMynbl Puwepa, HotomeHa 1 T.4.).
Tunbl XMMUYECKUX CBA3EN B OPraHNY4eCckKnx coeanHeHnsx. KosaneHTtHas, MoOHHas, CeMUNonsapHas,
KOopAMHaUMOHHas, BOOOPOLAHAs CBA3W. XapakTepucTnka KOBaneHTHOM CBA3N (O/MHa,
HanpaBfeHHOCTb, SHEPrus, NONSIPHOCTb, NONSPU3YEMOCTb). [OHSATUE 06 aTOMHBIX U MONEKYNSPHbIX
opbutansx, 0 KBaHTOBO-XMMUYECKOM onuncaHum monekyn. KoHuenums rubpuansaumm n snekTpoHHoe
NPOCTPaHCTBEHHOE CTPOEHMe aTOMOB yrnepoaa, Kucnopona, a3orta B COCTOSHUSAX C pasnnyHom
rmbpuaunsaumein. CtpoeHne ceazeir. [soiiHas n TpoiiHas cBs3un. VX xapakTepucTukn u
9N1EKTPOHHOE CTpoeHune. Knaccudukaums opraHmyeckmx peakunin no HanpasneHuto, No xapakrepy
N3MEHEHNs CBA3EeN. [OMONUTUYECKNI N TeTePONUTUYECKUIA Pa3pblB CBA3EN. DNeKTPOUIbHbIE 1
HykneodounbHble peareHTbl. TuMnbl MPOMEXYTOYHbIX YacTuL,: kapbokaTnoHbl, KapOOaHNOHBI,
pagvkansl. [loHATNE O MexaHu3Me peakuuun. Knaccugpukaums opraHmyecknx coeiuHeHu.

npaktnyeckoe 3aHsitne (1 4aca(os)):

Teopus xummyeckoro ctpoeHns A.M.byTtneposa.
naboparopHas pabora (1 4aca(oB)):

BeonHas 6ecena. TexHnka 6€30MacHOCTM.
Tema 2. Yrnesogopoabl. AnKaHbl.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):
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["lomonoruyeckuin psg ankaHos. I3omMepus, HOMeHknaTypa (TpmsuanbHas, cucteMatuyeckas).
HassaHuve 1 nsomepms NpoCcTenLnX ankunbHblX pagukanos. NoHATMEe 0 MOBOPOTHOW M30OMeEpUn 1
KOHdpopMauusix ataHa u bytaHa. Cnocobbl NONyYeHNst ankaHoB: N3 NPUPOAHbLIX MCTOYHUKOB
(NpPVpPOAHBIA ras, HedpTb, NPO4YKTbI ee NepepaboTku), TMAPUPOBaAHNEM HENPELENbHbIX
yrneBoaopoaoB, BOCCTAHOB/IEHNEM NPOM3BOAHBIX; CMHTE3 Bropua, peakums Konbbe; cnnaBneHmem
conei kapbOHOBbIX KUCNOT CO wenoyamu. dunsnyeckme CBOMCTBa NapadoUHOB U NX 3aBUCUMOCTb OT
LNUHbI U CTEMNEHW PA3BETBEHHOCTM YrNeBOAOPOAHON Lenun. XuMmyeckne cBoncTea. Peakuun,
npoTekawLwwme C FrOMONINTUYECKMM Pa3pblBOM CBA3WN. MexaHnaM LenHbix cB060AHO-paamKanbHbIX
peakuuii 3aMeLLeHns B ankaHax (ranoreHmpoBaHue, CynbgoxnopupoBaHne, HUTPOBaHMeE,
okuncneHme). CBoboaHble paankanbl: Ka4eCTBEHHAS TPaKTOBKA UX CTPOEHMS Ha OCHOBE
npencTaBneHunin 0b sp2-rnbpuansaunm; gakTopbl, onpegensowme ctabunbHOCTb CBOOOAHbBIX
panvkanos. CBsi3ab Mexay CTabunbHOCTbIO U CENEKTUBHOCTBIO B peakumsx CBo60AHO-paanKanbHOro
3aMmelleHns. Xapaktepuctuka ceagden C-C n C-H (nongapHOCTb, aHeprus), ydactue B peakumsx
pagukanbHOro 3ameleHuns. [FanoreHmpoBaHme, HUTPOBaHMe, CynbgOXIOPMPOBaHNE ankaHoB.
OTHocuTenbHas cTabunbHOCTb NEPBUYHBIX, BTOPUYHBIX, TPETUYHbIX KapbokaTnoHoB. OKncneHme 1
KPEKUHI ankaHoB. ANKUnbHble paaukanbl Kak CTPYKTYPHbIA aneMeHT BMoopraHn4yeckux CoeanHeHni.

npaktnyeckoe 3aHsitne (1 4aca(os)):

XvMmnyeckune cBOMCTBa ankaHoB

naboparopHas pabora (2 4aca(oB)):

NabopaTopHas paboTa: Ka4eCTBEHHbI SNEMEHTHbIN aHaNNM3 OpraHN4Yeckmnx CoeaNHEHWA.
Tewma 3. Yrnesopoponpbl .AnKeHbl

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

CtpoeHure n ocobeHHOCTV LBONHON cBA3W. HomeHknatypa, nsomepus. Feometpuyeckas
(umnc-TpaHc) nsomepus onegouHoB. Cnocobbl 06pa3oBaHNs ABOVHOW CBS3MW: AErMApMpPOBaHNe
anKaHoB M NPOMBbIWAEHHOE NoyYeHne ONeUHOB NYTEM TEPMUYECKMX NPEBPALLEHNA HACBIWEHHbIX
yrnesofoponoB (KPEKWUHT), YaCTUYHOE rmapupoBaHne TPOMHOM CBA3K, AernaporanoreHnpoBaHme,
herngparaums (npasmno 3arnuesa), geranoreHMpoBaHne, TepMmnyeckoe pasnoxeHne 4eTBepTUYHbIX
aMMOHMEBbIX OCHOBaHW (peakuus ["odpmaHa). XuMmyeckoe nosefneHne ankeHos. ['mapuposaHue,
peakunn anekTpoduibHOro NPUCoeanHeHNs (ranoreHnposaHve, NpucoeanHeHne
ranoreHosogoponos, rugparaumns). lNpasuno MapkosHukosa. OkucneHne onepuHoOB
(anokcucoenmHeHns), oknucnexme no BarHepy, o3oHonuna. lNMNonnumepusaums.

npaktnyeckoe 3aHsitne (1 4aca(os)):
XuMun4yeckune CBomCTBa ankeHoB

naboparopHas pabora (2 yaca(oB)):
NabopaTtopHas paboTa: npocTas neperoHka.
Tema 4. Yrnesogopoabl.ANKuHbl . AnKagueHsl.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Comonornyecknin psa ankmHoB. I3omepus, HomeHknatypa. NonyyeHune aueTuneHa n ero romMosnoros.
XvMunyeckne CBOMCTBA anknHOB: r’MAprpoBaHne, rmapatauus (Kyyepos), npucoeanHeHme
ranoreHoB, ranoreHoBo4OPOLO0B, CIMPTOB. [10ABUXHOCTL aLeTMNEHOBOro aToMa BOAOPOAA:
3aMelleHne Ha MeTann, NpucoeanHeHne K KapboHUIbHbIM CoeaMHEHNAM (DPaBOPCKUiA).
Oumepunaaums n Tpumepunsauns auetuneHa. Knaccmdprkaums, naomepus 1 HoMeHknatypa.
ONeKTPOHHOE CTPOEHME COMPSXEHHbIX LUEHOB: TI,TI-CONPSXeHNe, NPeACTaBNEHNS O
LENOKANN30BAHHBIX TI-MONEKYNSPHbIX opbuTtansx. BaxHeiwme 1,3-oneHbl (6yTaaneH, n3onpeH) u
Cnocobbl MX NONYYEHMS peakLMsaMn LernapupoBaHmns, OErMAPOXN0PYPOBaHNS 1 AernapartaLmu.
XvMunyeckmne CBOMCTBA: KaTanMTUYecKoe rmapupoBaHune, anekTpounibHOE NPUCOeaNHEHNE
ranoreHoB 1 rafnoreHoBOLOPOAOB M HanpaBneHNe NPUCOELNHEHNS B YCNIOBUSAX KUHETUYECKOTO U
TepMoAMHaMM4eckoro KoHTpons (1,2- n 1,4-npucoeanHeHune). [IMeHOBbI CUHTES.
Lluknoonuromepunsauus. MonuMmepunsaumns AUEHOB U ee TEXHNYECKOE 3Ha4eHre. MpupoaHbIi 1
CUHTETUYECKUIA KaydyK, CTEPEOPEryNsipHble NONMMEpPbI, BynkaHn3auus kaydyka. KymyneHbi:
3N1EKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHME KYMyNEHOB HA OCHOBE NpeacTaBneHns 06
sp-rmbpuansaumm. XuMmnyeckme CBOMCTBA: BOCCTAHOB/EHWE, rapaTauus, aumepunsaums,
n3oMepm3aLms.

npakTudeckoe 3aHsitne (1 yaca(os)):
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XunMnyeckre CBoCTBa ankaameHoB

naboparopHas pabora (2 4aca(oB)):

NabopaTopHas paboTa: neperoHka ¢ BOASIHbIM NapoM.
Tema 5. Yrnesopopopapbl. LluknoankaHsl.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

LinknoobpazoBaHue 1 cpaBHMTENbHAS NPOYHOCTL LIMK/A B CNyYae LMKnonponaHa, Lumknobytana,
umuknoneHTaHa, umknorekcaHa. KoHcopmaumm umnknorekcaHa. CpaBHeHME XMMUYECKUX CBONCTB
ankaHoB, afkeHoB, uuknoankaHoBs. LinknoankaHbl Kak CTPYKTYPHbIA 31EMEHT TEPNEHOWUO0B U
cTepongoB. Knaccugpukaums, HoMeHknaTypa u cTpyktypHas naomepus. OTHocuTenbHas
YCTOMYMBOCTb LMKIIOB, €€ aHaNn3 Ha OCHOBE NPEeACTaBNEHNI O PA3NNYHbIX TUNAX HANPSAXEHWN:
YyrnoBoe 1 TOPCUOHHOE. ["'eoMeTpuyeckas nomepus. NpocTpaHCTBEHHOE CTPOEHME ManbIX U
cpenHux umknos (C3 - C6). KoHtbopmaumm unknorekcaHa (Kpecno, BaHHa, TBUCT) U ero
NPON3BOLHbIX, 3KBaTOpPMasbHble U akcuanbHble cBsidan. OCOBEHHOCTM NPOCTPAHCTBEHHOIO U
9NEKTPOHHOr0 CTPOEHUS LIMKNOMPONaHoBOro Konbua. CUHTETMYECKME METOObI MOCTPOEHMS
HaCbIWEHHbIX LMKOB: UMKNN3aLums guranoreHankaHos rno peakumn Biopua, peakuun
LUKNONPUCOEANHEHNS, TMAPUPOBAHNE apOMaTUYECKMX YrNeBoaopoa0B.

npaktnyeckoe 3aHsitne (1 4aca(os)):
Xummyeckme CBONCTBA LMKNOANKaHOB
naboparopHasi paborta (2 4aca(oB)):
NabopaTopHas paboTa: xpoMaTorpagousi.

Tema 6. ApomaTtuyeckue yrnesonoponbl. ApeHbl
JNNeKLMOHHOe 3aHsiTue (2 4aca(oB)):

BeHzon. Fomonorus, nsomepusi, HomeHknatypa B psiay 6eHsona. VICTOYHMKM apoMaTn4eckoro
cbipbs. MNMoHATME apoMaTUYHOCTU 1 NpaBuio Xtokkens. beHson n ero romonoru, naomepus,
HoMeHknatypa. MNpotusopeyne mexay opManbHOM HEHACHIWEHHOCTbO BEH30NbHOr0 KonbLa 1
XUMUYECKUMU CBOCTBAMU BeH30na: OTHOCMTENbHAS YCTOMYMBOCTb K OKUCIEHNIO, CKIIOHHOCTb K
peakunsM 3aMelleHunsi, TepMoxmumms rugpuposaHmust. @opmynel Kekyne, ptoapa, JlageHbypra.
CoBpeMeHHbIe NpeacTaBneHmst 06 aNeKTPOHHOM CTPoeHUN 6eH30na. APOMATUYHOCTb, €€ MPU3HAKMW.
Mpaewuno Xtokkens. HebeH3onaHble apoMaTUyeckmue CUCTEMbI; LIMKIONPONEHUSIbHbIA 1
LMKNIOrenTaTpUeHNbHbIA KaTUOHbI, LMKNONEHTaANEHUNbHbI aHWUOH, NATUYNEHHbIE reTepPOLMKIbI.
Peakumnu 3amelueHnst B 6eH30M1bHOM KOMbLe (HUTPOBaHWE, ranoreHnpoBaHne, ankmnmpoBaHue n
aunnnpoBaHme). ANeKTPopUbHbI XapakTep 3TUX NPOLECCOB. DNEKTPOHOAOHOPHbIE U
3NEKTPOHOAKLENTOPHbIE 3aMecTUTENN. VX BNMsIHWE Ha HanpaBieHne 3aMelleHuns (npasuna
OpVIEeHTaUMM) U Ha CKOPOCTb peakumn. Peakuumn npucoemHeHnsi K 6eH301bHOMY KONbLLy:
rmopupoBaHme, npucoeanHeHne ranoreHoB. OKMCNeHNe apoMaTUYeCKUX yriesoa0p0aoB.

npakTudeckoe 3aHsitne (1 yaca(os)):

Xummnyeckme CBONCTBA apeHOB

naboparopHasi pabora (2 4aca(oB)):

NabopatopHas pabota: xpomatorpacus (npoponxerme). OT4eT no nabopaTopHbIM paboTtam.
Tema 7. MNoTokoBasi KOHTpOJIbHas paboTa No TeMe Yrnesonoponbl
JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MoTokoBas KOHTPONbHas paboTta No Teme Yrnesonopoibl
npaktnyeckoe 3aHsitne (1 4aca(os)):

Xummnyeckme CBONCTBA yrNeBooopoLoB

naboparopHas pabora (2 4aca(oB)):

NabopaTtopHas paboTa: nepekpuctaninsaums.

Tema 8. NanoreHo3amell,eHHbIe YrNeBOAOPOAbI.

JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):
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HomeHknatypa, nsomepus. NepBuyHble, BTOPUYHbIE, TPETUYHbIE ankuaranoreHmabl. ObpasosaHune
N3 ankaHoB, afkeHOoB, CNNPTOB. XNMMYeckme CBONCTBa. Peakummn HykneoqunbHOro 3ameLeHuns
ranoreHa Ha rmapokcui, ammMHOrpynny: B3aMMo4encTBne ranoreHonpPon3BoaHbIX C CONSMU
OpraHnyeckmnx N MMHepanbHbIX KUcnoT. OTwenneHne ranoreHoBo4OPOA0B OT ankunranoreHNnaos.
HanpaBneHHOCTb peakumn anMMMHUpoBaHns. Peakumm ¢ Metaninyeckum HaTpueM, MarHmem
(peakTtums ['puHbsApa). [anoreHoNPoOn3BoAHbIE HEMPEOENbHbIX yrnesoaoponos. CoeamHeHns ¢
MOBbIWEHHOM NOABMXHOCTbBIO ranoreHa - anaunranoreHnabl. AnnnnbHbIA KaTnoH. CoeanHeHns ¢
NMOHUXEHHOM NOABUXHOCTbIO ranoreHa - BuHunranoreHuapl. NMpu4mHbl NOHMXEHHON NOABMXHOCTMW.
Peakunsa nonuMmepmsaumm, nonMMepbl Ha OCHOBE ranoreHonpPon3BoaHbIX aTuneHa. ApomaTunyeckme
ranoreHonpon3soHble. CpaBHEHNE CBOWCTB XNOPUCTOro BUHUNA, annuna, atuna. u - n
TpuranoreHnapl.

npaktnyeckoe 3aHsitne (1 4aca(os)):

XuMmyeckme CBONCTBA ranoreHo3aMeLlleHHbIX YrieBoa0poao0B
naboparopHas pabora (2 4aca(oB)):

NabopaTopHas paboTa: onpeneneHne To4K1 NnaBneHns TBepaoro BewecTsa.
Tema 9. CnnpTtbl. PeHONDI.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

"omMonornyeckuin psag npenenbHbIX 0AHOATOMHbIX CIMPTOB. HOMEHKNaTypa n n3aoMepus.
[MepBnYHbIE, BTOPMYHbIE, TPETMYHBIE CNNPTLI. BnnsHne accoumnaunm Ha domsnyeckme CBOCTBa
(BopgopoaHas cBa3b). [onyyeHne cnMpToB rmapartaumen ankeHos, rmaponn3om ankmnranoreHnaos,
BOCCTAHOBNEHMEM KapOOHUNbHbIX CO8ANHEHWNIA, C MOMOLLbIO MarHUNOPraHNYeCcknX CoeanHeHNIA.
OnekTpoHHoe cTpoeHue O-H cea3n. BogopoaHas cBs3b B CNUpTax 1 ee NposiBNEHME B
cnekTpabHbIX XapakTepucTukax n gonuamnyeckmx cBoincTeax. Peakumm cnvpToB: obpa3oBaHue
ankoronsToBs, 3aMeLleHne rmapokcmna Ha ranoreH, aTepudonkaumns, BHyTpu- 1 MEXMONEKYNSpHas
nerngparaums. OkmcneHne cnuptoB. MHOroaTtoMHble cnUpPTbl. [1ByxaTtoMHble CAUPThI (FAUKONN).
lMony4yeHune u ceoictea. [nokcaH. TpexatoMHble cnnpTbl. [TnnuepuH. Mnuepatol. Xupsbl. [pocTble
acbumpbl. Vix nonyyeHne ua cnmptos. CBoicTBa (YCTONYMBOCTb K rnaponmay, obpasoBaHne
OKCOHWEBbIX COEANHEHWNI).

npaktnyeckoe 3aHsitne (1 4aca(os)):

XuMu4yeckue cBoncTea CNnUpPToB U PeHONoB

naboparopHasi paborta (2 4aca(oB)):

NabopaTopHas paboTa: BakyyMHas NeperoHka (4eMoHCcTpaums).

Tema 10. OkcocoeanHeHns (anbaernabl U KETOHbI).

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

N3omepus, HomeHknatypa. Cnocobbl 06pa3oBaHUst KapbOHMNBbHOM rpynnbl: KaTannTMyeckoe
OKMCNEeHVe ankaHoB, ankeHOB U ankunapomMaTnyeckmnx yrnesonoponoB, OKCO-CUHTES, rmaparauns
ankKMHOB, TMAPONN3 rEM-OUranoreHNPON3BOLAHbIX, OKUCNEHNE 1 AerngpuposaHne cnnptos. CUHTE3
anbAernnoB 1 KETOHOB 13 KapOOHOBBIX KACNOT U UX MPOU3BOAHbIX: BOCCTAHOB/IEHNE
ranoreHaHrnopunaos, B3auMO4eNCcTBNE C MeTaNNOPraHNYeCKUMN CoeAIMHEHNSIMIA, NMMPONN3 Conei
KapbOoHOBbIX KMCNOT. [Mony4eHne apoMaTnyeckmnx OKCO-COeAMHEHWIA peakLmein aumnmpoBaHns.
OneKTpPOHHOE CTPoeHMEe KapbOHUNBHO rpynnbl, pacnpeneneHne aNeKTPOHHOW NIOTHOCTU B HEA.
Xummyeckme CBONCTBA anbaernnoB U KETOHOB. [puncoennHeHne Kk kapboHUNbHOR rpynne BOAOPOAA,
bucynbarta HaTpusi, CUHUNBHOWN KNCNOTbI, MarHUAOPraHNYECKNX COeANHEHWIA; peakLn ¢ aMMHaMu,
rMAPOKCUIAMVHOM (OKCUMBbI), TMAPa3nHOM (rnapasoHbl), doeHnnrnapasnHom. ObpasoBaHne
nonyauetanen n auetanen. OkucneHme anbaernnos n ketoHoB (Monos). Peakumm ¢ yqactnem
anba-so40pO4HOr0 aToMa; AEeNCTBME ranoreHoB, anbaosibHas U KPOTOHOBAS KOHAEHcaUUN.
HenpenenbHble anbaernapl, akponewH. Peakuum npucoeanHeHns K HenpeaenbHbiM KapOoHUIbHbIM
COEOUHEHUSAM.

npakTudeckoe 3aHsitne (1 yaca(os)):

Xummyeckme cBoncTBa KapbOHWUNbHBIX COEANHEHNIA

naboparopHasi pabora (2 4aca(oB)):

NabopaTtopHas paboTa: CMHTE3 aueTaHunnaa.

Tema 11. Kap60oHOBbIe KUCNOTbI.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

CroMonorunyeckuii psa npenenbHbiX 0OHOOCHOBHbLIX KapPOOHOBbIX KMCNOT, M30MEPUS, HOMEHKNATypa.
MonyyeHne kapbOHOBbLIX KMCIOT OKMCNEHMEM CMUPTOB, aNlbAErnaoB, C MOMOLLbIO
MarHMnopraHN4eckmnx COeANHEHNIA, rTMAPONN3OM OYHKLIMOHANbHBIX NMPOn3BOAHbIX. CTpoeHne
KapboKcunbHON rpynnbl 1 kapbokcunat-noHa. Conn kapboOHOBbLIX KUCOT U UX CBONCTBA
(anekTponna, TepMonn3, cnnaeneHne co wenovyamm). NponseoaHbie KapOOHOBbLIX KNCNOT:
XNOpaHrnapuabl, aHrMapuabl, aMmmabl, HATPUAbI U CNOXHbIE 3cpunpbl. XNPHbIE KNCNOTbI, MbINa,
BOCKMW, MOHATME O nunuaax (Xupbl n doocdaTtnapl). dukapboHoBble kucnoTtol. LLlaBenesas,
MasioHoBas, SsHTapHas v rnytaposas kucnotbl. Obwme MeToabl X CUHTE3a. XMMMYEeCKe CBOMCTBA.
Ocobble cBONCTBA METMNEHOBOW rPynMbl MasIoHOBOro adompa. CUHTE3bl C MOMOLLbIO ManoHOBOMO
achupa. Limknnyeckne nponssoaHble (AHrMApPUA, UMW) SHTAPHOW, FyTapoBO KUCNOT.
HenpenenbHble KMcnotbl. [onydyeHne n3 ranoreHo- n okcnkmnenot. OpmeHTaums npu peakumnsax
NpUCOeaNHEHNS K ABOVHOM Yyrnepoa-yrneponHor CBA3N CONPSXEHHbIX HENPEAENbHbIX KUCNOT U UX
Npon3BoAHbIX. [ToNMMepbl HA OCHOBE akpUNOBOK U METAKPUNOBOW KUCNOT. HenpeaenbHble
JBYXOCHOBHbIE KMCNOTbI: doyMapoBas 1 ManenHoBas KUCnoTbl.

npakTudeckoe 3aHsitne (1 yaca(os)):

Xummyeckme cBoincTBa KapbOHOBBIX KUCNOT

naboparopHas pabora (2 4aca(oB)):

NabopaTtopHas paboTa: cnHTe3 BpoMaTaHa.

Tema 12. TnppOKCUKMUCNOTI.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

M3omepusi, HomeHknartypa, knaccudgomkaums. Anmdoatnyeckme ruapokcukmcnoTel. MprupoaHbie
NCTOYHWUKWN 1 BaXHeWNe NpeacTaBnTeny rmapokcrukmncnoT. nmkoneeasi, MonoyHas, sbnoyHas,
BUHHAS, MMMOHHAs KNCNOTbI. [lony4yeHne OKCUKUCNOT FMAPONN30M ranonaknucnoT, OKUCNEHNEM
FNMKONEeN, UMaHMMAOPUHHBIM CMHTE30M. XMMMYECcKne CBOMCTBA OKCUKUCNOT. Pasnnyne B
HanpaBneHnn gernagpaTtaumm oOKCUKUCNOT. JlTakTuabl, NakToHbl. MONoYHas 1 BUHHbIE KMCOTbI.
'Mukonesas, MONo4YHas, a6no4YHas, BUHHAS, NMMMOHHAS KMCNOTbl. XMMMYeckne ceorcTtea. Peakumm
Jerngparaumm n 3aBUCUMOCTb pe3ynbTaTa OT B3aMMHOI0 PacronoXeHms KapboKCunbHOM 1
rMOPOKCUNBHOW rpynmn.

npaktnyeckoe 3aHsitne (1 yaca(os)):

XnMUyeckume cBoncTea rmapoKCMKncnoT

naboparopHasi pabora (2 4aca(oB)):

NabopatopHas paboTta: CUHTE3 CNOXHOro adoupa.

Tema 13. MNoToKOBasi KOHTPO/IbHasA pabora no Teme Knucnopopcopepxaiiue opraHudeckme
COeoVHEeHUs.

JNleKL,MOHHOe 3aHsiThe (2 yaca(os)):

MoTokoBas KOHTPONbHas pabota no TeMe Kucnopoaconepxatme opraHn4eckmne coeamHeHms.
npaktnyeckoe 3aHsitne (1 yaca(os)):

XuMmyeckme CBOMCTBA KMCNOPOACOAEPXKaLMX OPraHNYeCKNX KACOT

naboparopHas pabora (2 4aca(oB)):

NabopaTopHas paboTa: aHann3 PyHKLMOHANbHbIX FPYNN OpraHU4Yecknx CoeaUHEHWIA.

Tema 14. OKCOKMCNOTHI.

NeKLnoHHoe 3aHsiTne (2 4aca(os)):

HomeHknatypa u knaccmdgomkaums. Anboernao- n KETOHOKUCOTbI, M3oMepus. [MnpoBuHorpanHas
kucnorta. lNMonyyeHne cnoxHbeix adompoB No peakuumn KnainzeHa. ALETOYKCYCHbIA adomp, ero
C-H-kncnoTtHocTb 1 TayTOMepuns, obpasoBaHne MeTanIM4ecknux Npon3BoaHbIX, UX CTPOEHME,

OBOWCTBEHHas peakunoHHas CNoCcobHOCTb 1 NCMONb30BaHNE B CUHTE3€ KETOHOB U Kap60HOBbIX
KNCnot (TayTOMepI/IFI, CBOWCTBA KETOHHOM W €HONbHOMN popm, KETOHHOE U KNCNOTHOE pacmenneHvle).

npakTudeckoe 3aHsitne (1 yaca(os)):
[MoHATME XMPanbHOCTb U aCUMMETPUYECKMIA aTOM yrnepoaa
naboparopHas pabora (2 4aca(oB)):
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OT4eT no nabopatopHbIM paboTam.
Tema 15. OnTnyeckas nsomepwusi.
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

OnTunyeckas nsomepus CoeMHEeHNn C OQHUM aCUMMETPUYECKUM aTOMOM. DHaHTUOMEPbI U UX
ceoncTBa. Pauemuyeckoe coenmHeHume. lNpoekunoHHblie oopmynbl Puwepa. Ctepeonsomepms
COEOVHEHWIA C ABYMS aCMMMETPUYECKMMM aToMamn yrnepoga. XnopsabnoyHas Kucnota,
anacrtepeomepbl. BUHHbIE KMCNOThI N NX cTepeonsomepus. PasgeneHne pauemaros.
R,S-HomeHknaTypa (Kana-WHronbpa-lpenora) coeanHeHui ¢ aCUMMETPUYECKUMY aTOMaMm
yrnepona. lNMoHsTne 06 aCMMMETPUYECKOM CUHTESE.

npaktnyeckoe 3aHsitne (1 4aca(os)):
XuMU4yeckune CBOMCTBa Yyrnesonos
naboparopHas pabora (2 4aca(oB)):
OT4eT no nabopatopHbIM paboTam.
Tema 16. YrneBoabl (caxapa).
JIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Knaccudpmkauns yrnesonos. Anbao3sbl, Ketodbl. Ctepeoxummsa MoHo3. D - n L -pagbl caxapos, nx
cTepeoxmmuyeckoe oTHoweHne K D - u L -rnuepuHoBomy anbgerunay. TeTposbl (3puTpo3a, Tpeosa),
anbaoneHTo3bl (pubo3a, apabuHo3a), anboorekcosbl (FKo3a, MaHHO3a, ranakTo3a). PpykTo3a Kak
npumMep keTo3bl. KonbyaTo-uenHas Taytomepms n mytapotaumnsa caxapos. OTKpbiTas v LMKINYeckmne
oOpMbI FOKO3bI, PYKTO3bI, prb03bl (MMpaHo3Has, oypaHo3Has), MPOEKLNOHHbIE (OOpPMY/bl
duwepa, nepcnekTuBHble PopMynbl Xeyopca, KoHdoopMaLmm rniokonmpaHossl (popma "kpecno”),
akcuanbHoe 1 aKBaTopuanibHOe PacronoXeHne rmapoKCunbHbIX rpynmn. XvMMnyeckue CBONCTea
MOHO3: OKWNCNEeHNe, BOCCTAHOBMEHWE, B3aUMOOENCTBUNE C TMOPOKCUNIAMUHOM, PEeHNNTNAPA3NHOM
(obpasoBaHmne 03a30HOB), aNKUINPOBAHME 1 aUUIMPOBaHKE anbao3, SMMMEpPbI U AanMMepusaumns.
"nMuko3ungHbln rmpgpokcun. MNMoHATue o rmnko3uaax n arnnkoHax. ducaxapuabl (61o3bl) u
nonucaxapuabl (nonno3bl). BocctaHaenmeatwowme (ManbTo3a, Lennobunosa, nakrosa) u
HeBOCCTaHaBnMBatowme (Tperanosa, caxaposa) 6uosbl. [lokazatenbcTBo ux cTpoeHns. Minsepcus
caxapo3sbl. XmmMmnyeckne cBorcTea 61nos (yCTon4MBOCTb K rmaponmay, 06pa3oBaHne OKCOHNEBBIX
coeguHeHuin). NMonncaxapwabl (Kpaxman, rMuUKoreH, Lennnosa), HaxoxXaeHue B npupoae, noHsaTme
0 CTpoeHuUn. XuMmyeckre npespaLleHuns n nepepaboTka knetdyaTkn. Spmpbl KneT4yaTku.
VickyccTBEHHbIE BOMOKHA.

npaktnyeckoe 3aHsitne (1 yaca(os)):

Xummyeckme CBONCTBA CePaopraHnNyecKnx CoeamHeHun
naboparopHasi pabora (2 4aca(oB)):

OTy4eT no nabopatopHbIM paboTam.

Tema 17. AMUHBI N HUTPOCOE OUHEHUA

JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

Knaccudukaums, HomeHknatypa. OcobeHHOCTU nx nsomepun. lNonyyeHune: ns
ranoreHnpon3BoAHbIX, BOCCTAHOBNEHNEM HUTPOCOEOVNHEHUI, OKCUMOB, aMUO0B, HUTPUIIOB,
rMMAPONN30M 3aMeLLEHHbIX aMUO0B. DNEKTPOHHOE CTPOEHE aMUHOTPYMnbl, 3aBUCUMOCTb OT
npUpoLbl paankanos, CBA3aHHbIX C aTOMOM asoTa. [1pocTpaHCTBEHHOE CTPOEHNE aMUHOB.
dun3nyeckme CBOMNCTBA, MX CBA3b CO CMOCOOHOCTbIO aMMHOB K 06pa30BaHM0 BOAOPOLHbBIX CBS3ENA.
Ponb cBO60OHOI 3NEKTPOHHOI Napbl B NPOSBNEHNN OCHOBHbIX CBOACTB 1 B KOMMNIEKCO0Opa30BaHMMU.
Peakuuun amnHoB: anknnmpoeaHue, aunnmposaHue. encrsme asoTUCTOM KUCNOTbI, pasnnyve
CBOWCTB NEPBUYHbIX, BTOPUYHbIX, TPETUYHbIX aMUHOB. HeTBEepPTUYHbIE aMMOHUMHbLIE OCHOBAHUS U NX
conu. XonuH 1 aueTunxonvH. uamuHol. [lonMmepsl Ha OCHOBE rekcameTuneHgnamMmmHa.
HuTtpoBaHue. HUTpocoeanHeHus, naomepus, HOMeHknaTypa. 9neKTPOHOaKLENTOPHbIA XxapakTep
HUTpOrpynnbl. BocctaHoBneHMe B aMuHbl. Cnocobbl Nony4YeHNst HUTPO-COeANHEHWIA: HUTPOBaHNE
yrneBoaopoaoB (pannkanbHOe U aNeKTpouibHOE 3amelleHre), obMeH aToma ranoreHa Ha
HUTPO-rpynmny, OKUCNEHNE aMUHOB, CUHTE3 Yepes CONMY ANas3oHMS. DNEKTPOHHOE CTPOEHME
HUTPO-TPynmbl U ee akuenTOpHbI XapakTep. XMMU4eckue CBONCTBA: BOCCTAHOBMIEHME B KMCNOWA,
HerTpanbHOW 1 Wweno4Hon cpepax. C-H KNCROTHOCTb anudaTn4ecknx HUTPOCOEANHEHUIA U X
TayTomMepus (aum-goopma). INpoaykTbl HENOMHOrO BOCCTAHOBNEHUSI HATPOCOE AUHEHWIA.
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npaktudeckoe 3aHsitne (1 yaca(os)):
Xumunyeckme CBOCTBA aMUHOB
naboparopHasi pabora (2 yaca(oB)):
OT4eT no nabopatopHbIM paboTam.
Tema 18. AMMHOKNCNOTbI
NeKkuunoHHoe 3aHsitne (1 yaca(os)):

Knaccudpumkauns, HomeHknatypa. CTpyKTypHble TUMbl MPUPOLHbIX A-aMUHOKMUCNOT, CTEPEOXUMMS 1
KOHApUrypaumoHHblie psabl. CUHTE3bl N3 KapbOHWNbHBIX COEANHEHNI Yepes LMaHrMapuHbl; N3
ManoHOBOr 0, aLeTOyKCYCHOro 1 HUTPOYKCYCHOrO ah1POB; ranoreH- n KeTokapbOoHOBbIX KMCIOT.
MeTtoabl CMHTE3a [B-aMUHOKMCNOT, OCHOBaHHbIE Ha peakumnsax HenpeaenbHbIX 1 AMKapOboHOBbIX
kucnot. Metoabl cMHTe3a aMnHokmncnot. CBoMcTBa 1 peakumm aMMHOKUCIOT. AMMHOKUCNOTbI Kak
AOMNONSIPHbIE NOHbI, N303neKTprnyeckas Toyka. CpaBHeHVe CBOMCTB aMMHOKMCNOT. [pespatleHus,
npoTekarowme npu HarpesaHUM aMMHOKUCNOT, 1 3aBUCUMOCTb X Pe3yNnbTaToB OT B3AUMHOIO
pacnonoXeHns AByx pyHKUMOHANbHbIX rpynn. MpencrasneHne o NenTMaHOM CUHTE3e.
[rkeTonunepasuHbl, naktambl. BaxHelwme npeacrasmten MOHOKapOOHOBBIX aMUHOKMCAOT:
FAMKOKON (FNUWH), anaHWH, BanuH, NenumMH. AMMHOKMCNOTBI, UMeoWwme 4ONONHUTENbHYIO
JOYHKLIMOHANbHYIO rpynny (CepuH, UMCTUH, LMCTENH, acnaparviH, rytamuH).

npaktnyeckoe 3aHsitne (1 yaca(os)):
XuMun4yeckue CBONCTBA aMUHOKUCIOT
naboparopHas pabora (2 4aca(oB)):

OtyeT no nabopaTopHbIM paboTam.

Tema 19. NeTepoapomaTnyeckme coegUHEHNS.
neKuunoHHoe 3aHsitne (1 yaca(os)):

[1aT3BEHHbIE reTepoapoMaTnyeckme CoeauHeHNs ¢ O4HUM reTepoaToMoM: pypaH, TMOMEH,
nuppon. Vx HaxoxoeHve B npupoae, CTpoeHne (y4acTne HernoneneHHon napbl 31eKTPOHOB
retepoartoma B CO34aHUM apomatudeckoro cekcrerta). ObpasoaHue us 1,4-ankapbOHUNbHbIX
coeauHeHunn, na yrnesonos (pypdoypon). isomepusi, HoMeHknatypa MOHO3aMeLLEHHbIX.
AundpobHocTb. MNMoHATME 0 CTpoeHMM xnopodpunna u remuHa. LLlecTnaBeHHbIe reTepoapomMaTyeckme
COeAVHEHUS: MUPUONH, MMPUMUANH, cony nupunns. CpaBHeHVE CBOMCTB NUPUAMHA, Nuppona u
6eH30ona npu anekTpodmnbHOM 3aMelleHnn. KoHaeHCPOoBaHHbIE reTepoapoMaTnyecKmne
COeOUHEHNS: NHOO0MbHbIE, XHONNHOBbIE, U30XNHONMMHOBBLIE CKENeTbl B Mpupoae (ankanoungsl,
TpunTodpaH, CEPOTOHUH). A30TUCTbIE OCHOBaHWUSA HYK/1E03UA0B: MPON3BOAHbIE NUPUMUANHA (TUMWH,
ypauws, UATO3WH) 1 nypuHa (aneHuH, ryadvH). NoHsaTne o CTpoeHumn HykKneo3nnos,
MoHoHykneotngos (AT®), onHykneotnoos (HALH) n nonnHykneotnoos (OHK). BooopogHbie cBs3un
N BHYTPUMONEKYNAPHbBIE KOMMIEKChI Kak dpakTopbl, ONpenensiowme TPEXMEePHYIO CTPYKTYPY
NnonuHykneotTuaa.

naboparopHasi pabora (1 4aca(oB)):
NabopaTtopHas paboTa:leTepoapoMaTtuyeckme CoeanHeHuns.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Paspen Cemectp| Heaens camocmsﬂenbuoﬁ TPYLOEMKOCTb| ;?‘%%:L';gz;gzg;
AduvcumnnuHbl ceMecTpa pabortbl (B yacax) paboTl
CTYAEHTOB
Tema 7. [NoTokoBas
7. |KOHTponbHas pabota no| 3 5  |OAroToBka K 27 KONNOKBUYM
Teme Yrnesonoponbl KONIOKBIYMY
Tema 13. lNoTokoBas
KOHTponbHas paboTa no
Teme noaroToBka K
13. Kucnopoacoaepxaiumne 3 1 KONNOKBNYMY er KONNOKBMYM
opraHunyeckune
COeONHeHus.
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Buabl
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyaoeMkocTh 2;%%%::;?:;'2323
AducumnnnumHbl pcemecrpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
NTtoro 54

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
KOMMNbIOTEPHbIE NPe3eHTaUNmn NEKLNA.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBepeHue B opraHu4yecKyto XmmMmio. OCHOBHbIE MOJI0XEHUS.
Tema 2. Yrnesogopoabl. AfKaHbl.

Tema 3. Yrnesogoponbl .AfKeHbl

Tema 4. Yrnesoaopoabl.ANKuHbI . AnKagueHbsbl.

Tema 5. Yrnesogopoapl. LinknoankaHsol.

Tema 6. ApomaTnyeckume yrnesogoponbl. ApeHbl

Tema 7. MNoTokoBasi KOHTpOsbHasi paboTa no TemMe Yrnesonoponbl
KONMOKBUYM , MPUMEPHbIE BONPOCHI:

Teopus cTpoeHns opraHundeckux coeguHeHnin A.M.bytneposa. AnkaHbl, HaCbIWEHHbIE
yrnesogoponbl. AnkeHbl, HenpenenbHble yrnesofopoabl psaa atuneHa. AnkuHbl 1 ankaiuneHoi.
Yrnesofnoponbl C ABYMS ABONHbIMU CBA3AMU. ALETUNEeHOoBbIE yYrneBoaopoabl. LinknoankaHsol.
Linknnyeckne yrnesogoponbl. ApeHbl. ApoMaTnyeckue yrnesonopobl.

Tema 8. NanoreHo3aMmelL,eHHbIe YrNeBOA0POAbI.
Tema 9. CnnpTtbl. PeHONDI.

Tema 10. OkcocoeauHeHns (anbaernabl U KETOHbI).
Tema 11. Kap6oHOBbIE KUCNOTDI.

Tema 12. TMapOKCUKMUCNOTI.

Tema 13. MoTokoBasi KOHTpoNbHas paboTta no Teme Kucnopoaconepxatiye opraHmyeckue
COeAVHEeHUs.

KONNOKBWUYM , MPUMEpPHbIE BOMPOCHI:

"anoreHo3amelleHHble yrnesogopoabl. CnupTel. @eHonbl. OKcocoeanHeHUs (anbaernibl U KETOHbI).
KapboHoBble kncnotbl. Okcukucnotbl. OKCOKMCNOTHI.

Tema 14. OKCOKMUCNOThI.

Tema 15. OnTnyeckas nsomepwusi.

Tema 16. YrneBoabl (caxapa).

Tema 17. AMUHBI U HATPOCOEOUHEHUSA

Tema 18. AMMHOKNCNOTbI

Tema 19. NeTepoapomaTnyeckme coegUHEHNS.
Tema . UToroeas doopma KOHTpons

[MpvMepHble BOMPOCHI K 3K3aMeHy:

Mo aucumnnuHe "OpraHnyeckas xummsa" npegycMoTpeHbl cnegytowmne Buabl KOHTPONS 3HAHWUI
CTY[EHTOB:

- OnepaTtuBHbIA KOHTPONb. ONepaTUBHbLIA KOHTPONb MPOBOANTCS HA CEMUHAPCKUX 3aHATUAX C

Lenblo onpeneneHnsa ka4ectbsa yCBOEHNA NEKUMOHHOIoO Martepuana B suge yCtHoro nnnm
NMMCbMEHHOI0 ornpoca.
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- PybexHblit KOHTpOsb. B Te4eHne cemecTpa CTyAeHTbl LOMXHbI BbINOHUTL [BE KYPCOBbIE
KOHTPO/NbHbIE PaboThl.

- torosbiit KOHTPO/b MO KYypCy. ns KOHTPONA YyCBOEHUA OaHHOM ONCLMNNVHDI y‘-leﬁHbIM nnaHoMm
npenycMoTpeH 3K3aMeH. OueHka no JaHHOMY 3K3aMeHY ABNAETCA NTOroBOM No KYpCy 1
NPOoCTaBNAEeTCA B NPUIIOXEHNN K ONMNJIOMY.

MEPEYEHb BOIMNMPOCOB OJ14 MO AN OTOBKW
K CEMNHAPCKUM 3AHATUSAM.

1. ONeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHME Monekyn. MNMoHATUE 0 KOHCTUTYLMK, KOHMUrypaumm,
KOHdhopMauuu. Tunbl XMMUYECKUX CBA3EN B OPraHNYeckKnx CoeAMHEHNSX: MOHHAas, KOBaneHTHas
(nonsipHas n HenonsipHas), BogopoaHas. [1ea MexaHn3Ma obpa3oBaHMs KOBaneHTHO CBS3W.
CemunonsipHas cBs3b. XapakTepUCTUKN XUMNYECKOW CBA3W: HaNpaBneHHOCTb, OIMHA, SHEprus,
NONSAPHOCTb, NONSAPU3YEMOCTb.

2. AnkaHbl. I3oMepusa n HomeHknaTypa (TpvenanbHas, paunoHanbHas, cuctemaTnyeckas).
NcTo4HMKM ankaHoB: HedOTb 1 NPUPOLHLIN ras. JlabopaTopHble cnocobbl CMHTE3a ankaHoB:
rMAPVUPOBaHME HenpeaenbHbIX YrneBoaopoaoB, BOCCTAHOBNEHME ranoreHankaHos, cuHTes Bropua,
anekTpocuHTe3 Konbbe, nekapbokcunnposaHue coner kapdboHOBbIX KMCOT.

3. Xummnyeckune cBocTBa ankaHoB. Peakumm paavkanbHOro 3amelleHmns Bogopoaa:
ranoreHnpoBaHue, HUTPoOBaHWE, CyNboXIopupoBaHme, cynbookncneHme. OKMCNeHne N KPeKUHr
ankaHos.

4. CTpoeHne, N30Mepns N HOMEHKNaTtypa ankeHos. onyyeHne ankeHoB: U3 ankaHoB (KPEKWUHT,
LernaopuposaHune), 3 CIMpPTOB U ranoreHankaHoB (peakuun otwennexms). Npasuno 3anuesa.

5. XuMnyeckune coctea ankeHoB. ['napupoBaHmne, ranoreHMpoBaHune, NpucoeanHeHne
ranoreHoBo4opOoa0B, ruapatauns. MexaHnam peakunmn anekTpogouabHOro NPUcoeanHEHNS.
Mpasuno MapkosHukoBa. lNonumepmsaumns ankeHos.

6. Knaccndmkaums n BaxHenwme npeactaButen GUeHoB. SNEKTPOHHOE CTPOEHNE CONPSXEHHbIX
aneHos. NoHsaTtue conpsxenuns. Peakumn 1,2 - n 1,4 - npycoeiMHEHNs ranoreHos 1
rasoreHoBo40pO0o0B.

7. ['omonormnyeckun psg ankvHos. VIsomepus n HomeHknartypa. lonyyeHve auetuneHa v ero
roMonoros. XmuMmn4yeckmne CBOMCTBA afkUHOB: rmapupoBaHue, rmgparaums, npucoegmHeHmne
ranoreHoB, ranoreHoBo4OPOLOB, CINPTOB N CUHUIIBHOM KUCNOTbl. KNCNOTHbIE CBOMCTBA
TEePMUHASbHbIX aLeTUIEHOB, MPUCOeaNHEHNE K KAPOOHUNBbHBIM coeanHeHnsaM. [n- n TpumMepusaums
aueTtuneHa

8. LmnknoankaHbl.

9. beH3on. OnekTPoHHOE CTPOEHNE MoneKynbl BeH3ona, NpaBuno XioKKeNs 1 NoHATHE
apomaTunyHocTh. Fomonorn 6eH3ona, nx M30MepPUs 1 HOMEHKNaTypa.

10. CBoiicTBa apeHOB KakK HEHACHILWEHHbIX COeANHEHWIA: peakLmMn NPUCcCoeanHEHUS BOLOPOLA U
ranoreHoB. Peakumst anekTpodomnbHOro 3ameleHunsi B 6eH30N1bHOM KOMbLE U €6 MEXaHN3M:
obpasoBaHue *- 1 *- KOMNNEKCOB apeHa C 9NeKTPOPUIOM. DNeKTPOUIbLHOE ranoreHMpoBaHme,
HUTPOBaHWe, CyNbPMPOBaHME, anKUINPOBAHNE 1 ALMNIMPOBAHME.

11. Knaccudprkaums, HoMeHknaTypa n nsomMepusi ranoreHankaHos. CYHTE3 raforeHankaHos 13
ankaHoB, ankeHoB, ankMHOB, CMMPTOB.

12. XuMunyeckue coinctea. Peakuun oTwenneHns ranoreHoBoaopoaa u nx HanpaeneHHoOCTb.
Peakuun HykneodunbHoro 3amelleHns. ObpasoBaHne MeTanioopraHM4eckx CoeaUHEHWIA B
peakumm co WenoYyHbIMK Metannammn, MarHmem (peaktms ['puHbsapa). Peakuuns Bropua.

13. ['oMonornyecknin pag npenenbHbiX 04HOATOMHBIX CMMPTOB. HOMeHknartypa n nsomepus.
[NepBrYHbIE, BTOPUYHbIE, TPETUYHbIE cNUPThl. CTpoeHKe 1 accoumauns cnptos. [NonyyeHne
CNUPTOB ruapartaumeit ankeHoB, MMapPONM30M ranoreHankaHoB, BOCCTAHOBIEHNEM KapOOHMbHbIX
coeauHeHunn, no peakumu [ puHbspa.

14. KncnoTtHble cBOMCTBA CNMPTOB. dTepudprkauns. Peakumm samelleHnst rmapokcuna Ha ranorex,
obpazoBaHue NPocTbiX apnpoB. BHyTpuMonekynsipHas gerngpataumns. CnupTbl B peakumnsix
OKWCNEHMSI.
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15. Anbaernabl 1 KeToHbl. VI3oMepus n HomeHknartypa. lNonyyeHne anbaernnos n KETOHOB U3
ankeHoB, reM-auranoreHonpPon3BoaHbIX, OKMcneHmeM cnmpToB. CTpoeHne 1 0coBEeHHOCTU ABOMHONA
ceasum C=0.

16. XnmMmnyeckme cBOMCTBa anbaernaoB N KETOHOB. rVI,EI,pI/lpOBaHVIe. Peakuwnn npuncoenonHeHns
HyKNneogwunos K Kap60HI/IﬂbHOI7I rpynne: cnmpToB, rMapocynbduta HaTpus, CUHWUNBbHOM KNCNOTbI U
MaI'HI/IVIOpFaHI/I‘-IeCKVIX coeauHeHnn. Peakuum KoHAEHCAUMN C aMUHAMM.

17. OkucneHune anbaernaos 1 keToHoB (npasuno Monoea). ManoreHnpoBaHme KapboHMIbHbBIX
CcCoeVHEHUN.

18. Knaccudpmkaumns kapboHOBbBIX KMCNOT MO OCHOBHOCTM, HACBIWEHHOCTN, HANNYNIO OPYrnX
PYHKLIMOHANbHbLIX Fpynn. FoMonornyecknin psa npenenbHbiX 04HOOCHOBHbLIX KaPOOHOBbLIX KUCNOT, UX
n3omepus n HomeHknatypa. CtpoeHme kapboKCUIbLHOM rpynnbl U kKapbokcunar- noHa.

19. MNMonyyeHne kapbOHOBbLIX KNCNOT OKMCNEHNEM CMMPTOB, anbAernaos, 4epes
MarHUMOpraHN4yeckne CoeaHEeHNs, TMaPONN3oM OyHKLMOHANbHbIX NMPOVM3BOAHbIX KAPOOHOBbLIX
KMCNOT.

20. OnTnyeckasa nomepus coeguHeHu ¢ OOHUM aCMMMETPUYECKM aTOMOM. DHAHTUOMEPDI N NX
ceoncTBa. Pauemuyeckoe coenmHeHume. lNpoekunoHHble oopmynbl Puwepa. Ctepeonsomepms
COEOVHEHWIA C ABYMS aCMMMETPUYECKMMM aToMamn yrnepoaa. XnopsabnoyHas Kucnota,
anacrtepeomepbl. BUHHbIE KUCNOThI N NX cTepeonsomepus. PasgeneHne pauemaros.
R,S?HoMmeHknatypa (KaHa?WUHronbga?lpenora) coe AMHEHNIA C aCUMMETPUYECKUMI aTOMaMun
yrnepopna. lNMoHsaTne 06 aCMMMETPUYECKOM CUHTESE.

21. Knaccudpmkaums yrnesonos. Anbaosbl, Ketodbl. CTtepeoxumms MoHo3. D - u L -paabl caxapos, ux
cTepeoxmMmyeckoe oTHoweHme K D - u L -ranueprHoBoMy anbaerngy. Tetpo3sbl (3puTpo3a, Tpeosa),
anbooneHTo3bl (pnbo3a, apabuHosa), anbaorekcosbl (FoKo3a, MaHHO3a, ranaktosa). PpykTosa Kak
npumMep keto3bl. KonbyaTo-uenHas Taytomepus n Mmytapotaumns caxapo. OTKpbITas 1 UMKINYeckmne
dhopMbI FIIOKO3bl, PPYKTO3bI, PYOO3bI (MMPaHO3Has, ypaHo3Has), NPOEKLNOHHbIE (POPMY/IbI
duwepa, NnepcnekTuBHble PopMynbl Xeyopca, KoHdoopMaLmm rnokonMpaHossl (popma "kpecno”),
akcmanbHoe 1 aKBaTopuanbHOe pacnonoXeHne rmapoKCUbHbIX rpynn. XuMmnyeckme CBOMCTBa
MOHO3: OKUC/IEHME, BOCCTAHOBNEHWE, B3aMOAENCTBME C TNMOPOKCUNAMUHOM, (OEHUATNOPA3UHOM
(obpasoBaHmne 03a30HOB), ANKUINPOBAHNE 1 aUUIMPOBAHKE anbao3, SMMMEpPbI U AaNMMepusaumns.
"MKO3naHbIA rmapokemn. MNMoHaTue o ravkosmaax u arnmkoHax. ducaxapuapl (61osbl) 1
nonucaxapuasl (monvoasl). BocctaHaesnueatowme (ManbTo3a, Lennobrosa, naktosa) u
HeBOCCTaHaBnuaawLwue (Tperanosa, caxaposa) 61osbi.

22. Knaccudpmkaums ammHoB, ocobeHHoCTM ux naomepumn. HomeHknatypa . lNonyyeHne aMMHOB: 13
ranoreHankaHoB, BOCCTAHOB/IEHUEM HUTPOCOEONHEHWIA, OKCMMOB, aMU0B M HUTPUNOB KapOOHOBbLIX
KNCNOT.

23. Peakuun aMnHOB: ankunnpoBaHue, aunnmpoBaHue. OTHOWEHNE NEPBUYHbIX, BTOPUYHBIX 1
TPETUYHbIX aMUHOB K OKUCNEHWIO, AEVCTBUIO a30TUCTON KNCNOTbI. YeTBEPTUYHbBIE aMMOHMEBBIE
OCHOBAHUS U 1X COJN.

24. ['eTepouuknbl. [aTN3BEHHbIE reTepoapoMaTnyeckme CoeMHEeHNs C OOHUM reTepoaToOMOM:
doypaH, TnogoeH, nuppon. Vix HaxoxageHve B npupome, CTpoeHue (y4actme HernogeneHHon napbl
3NIeKTPOHOB reTepoaroma B Co34aHunM apomatmyeckoro cekcrerta). ObpasoBaHue 13
1,4-anKapbOHUNbHBIX COEAMHEHUIA, N3 YrNEBOLOB (Gypdpypon). i3omepusi, HoMeHknatypa
MOHO3aMelLLeHHbIX. AuMGOBOHOCTb. [oHATUE 0 CTpoeHUN xnopodomnna u remmHa. LectnaseHHble
rerepoapoMaTnyeckme CoeaVHEeHUS: NMMPUOVH, MMPUMNAUH, conu nupunnga. CpaBHEHWE CBONCTB
nvpuanHa, nuppona n 6eHsona npu anekTponIbHOM 3ameleHnn. KoHoeHCUpOoBaHHbIE
retepoapoMaTnyeckme CoeMHeHNs: MHAOMNbHbIE, XMHONMNHOBbIE, N30XUHOIMHOBBLIE CKENeTbl B
npupoge (ankanonbl, TPUATOdAH, CEPOTOHUH). A30TUCTbIE OCHOBaHUS HYKNEO3UO0B:
NPOV3BOAHbIE NUPUMUIONHA (TUMWUH, Yypaunn, UMTO3WH) 1 NypuHa (adeHvH, ryaHuH). NoHaTtne o
CTPOEHUN HYKNeo3nagos, MOHOHykneoTnaos (AT®), anHykneotnoos (HAOH) n nonuHykneotnaos
(OHK). BoooponHble CBA3M U BHYTPUMONEKYNSIPHbIE KOMMIEKChI Kak dpakTopbl, onpeaenswowme
TPEXMEPHYIO CTPYKTYPY MNOAMHYKNeoTuaa.

BUNETbI K 9K3AMEHY

Bunet @ 1
1. AnKaHbl: FOMOIOrMYECKUIA PAa, N30MEPUS, HOMEHKNaTypa (TpuBmanbHas, cuctemarmyeckas).
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2. ObpasoBaHue nonyauetanei n auetanein. OkncneHne anbOernnos 1 KETOHOB.

Bunetr ¢ 2
1. Cnocobbl NONy4YeHNs N XMMUYECKNE CBOCTBA afkaHoB.
2. [[anoreH3aMeLlleHHble YrneBoaopoabl: HOMEHKNaTypa, u3omMepus.

Buner @ 3
1. [pocTpaHCTBEHHOE 3NEKTPOHHOE CTPOEHNE ABOMHOW CBA3W, HOMEHKNATypa N N3oMepus ankeHos.

2. lNpenenbHble 0f4HOATOMHbIE CNNPTHI: XMUYECKEe CBONCTBA.

BuneTt @ 4

1. MNonyyeHne HenpenenbHbIX yrNeBoaopOa0B U3 ankaHoB, rafioreHoNnpon3BoOAHbIX, CINPTOB.
Mpasuno 3anuesa.

2. MeToabl NONyyYeHNs anbaernaoB U KETOHOB

bunetr @ 5

1. Peakunmn npucoeaunHeHust ankeHos. MNpaemnno MapkoBHMKOBA.
2.CTpoeHune beHsona.

Buner @ 6

1. ANKUHbBI: NPOCTPAHCTBEHHOE CTPOEHMWE TPOHOW CBA3W, U30MepKs, HOMEeHKaTypa, peakumm
NPUCOeaNHEHUSI.

2. MeToAbl nony4yeHns anbaerngos 1 KETOHOB.
Bunetr @ 7

1.Yrneesogopoabl C CONPSXEHHbIMU OBOMHBIMU CBA3SMU: MPOCTPAHCTBEHHOE CTPOEHNE, XMMUYECKNE
CBOWCTBA.

2. XMmnyeckue cBorcTea KETOHOB.

Bunetr ¢ 8
1. [anoreH3amelleHHble npenesnbHble YrneBoaopoabl: XMMMUYeCckmne CBONCTBA.
2. Cnocobbl paspblBa XMMUYECKNX CBSA3EA. TUMbl peareHTOB B OPraHNYeCcKon XMnm.

Buner © 9
1. CnNupTbl: HOMEHKNATYPbI, N30MEPUS, accoumauns, MeToabl NoONy4eHus.
3. XuMmn4yeckue cBoncTBa anknUHOB.

Bunetr ¢ 10
1. [IByxaTOMHbIE 1 TPEXATOMHblE CMNPTbI: U3OMEPUS, HOMEHKNATypa, XMMmyeckme csoncTea. Xupbl.
2. Peakuum aMMHOB C a30TUCTON KUCNOTOW, ankunnpoBaHWe aMUHOB.

Bunetr & 11

1. MpocTpaHCcTBEHHOE CTPOEHME KapOOHUNBHOM rpynnbl. XMMUYeckne CBOMCTBA anbAernaos 1
KETOHOB.

2. MeToabl NONy4eHMs CNMPTOB.

Bunetr @ 12

11. NpenenbHble 0AHOOCHOBHbIE KapOOHOBLIE KUCNOThI: HOMEHKNATYpa, M30Mepus,
NPOCTPaHCTBEHHOE CTPOEHME KapBOOKCUbHOM rpynmbl, CNocobbl Nony4YeHus.

2. KoHghopmaummn Monekyn: aTaH, LUMKIorekcaH.

Bunetr ¢ 14
1. MpounaBoaHble KAPOOHOBbIX KMCNOT: METObI MONY4YEeHNS U Nepexobl OT OOHMX NPOVN3BOOHbIX K
OpYyruMm.

2. beH3on n ero NnponsBoaHbIE: HOMEHKNATYpPa, n3omepus. NoHsTMe 06 apoMaTUYHOCTW, MPaBUNO
Xokkens.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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7.1. OcHoBHas nuTeparypa:

1. AptemeHko A.W. OpraHuyeckas XuMns o HEXMMUYECKMX HarnpaBneHniA NoAroTOBKM: y4eOHWK.-
3-e u3g., ncnp.- Cr6: NaHb, 2013. - 608 c.- Pexxum goctyna: http://e.lanbook.com/view/book/38835/
9BC "MlaHb"

2. TpaBeHb ®.B. OpraHuyeckas xumms : yuebHoe nocobue ons By3oB. T.1.- 3-e naa. (an.). - M.:
BuHom. JTabopatopus 3HaHwuiA, 2013. - 368 c. - Pexxum goctyna:
http://e.lanbook.com/view/book/8692/ OBC "IlaHb"

3. TpaBeHb ®.B. OpraHuyeckas xmmus : yuebHoe nocobue ans By3os. T.2.- 3-e u3a. (an.). - M.:
BuHom. JTabopatopus 3HaHwuiA, 2013. - 517 c. - Pexxum goctyna:
http://e.lanbook.com/view/book/8693/ 3BC "JlaHb"

4. TpaseHb ®.B. OpraHuyeckas xmmus : yuebHoe nocobre ans By3os. T.2.- 3-e uag. (an.). - M.:
BuHom. JTabopatopus 3HaHuiA, 2013. - Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_id=8694 9BC "IlaHb"

5. OpraHuyeckas xumns [OnekTpoHHbIn pecypc] / E.B. ®egoperHko, N.B. Boromonosa. - M.: PUOP,
2007. - 348 c. - Pexum goctyna: http://znanium.com/bookread.php7book-124098 96C "3HaHnym"

7.2. [lononHutenbHasa nuteparypa:
1. boposnes N.B. OpraHunyeckas xumnsi: TepMuH- Pexum goctyna:
http://e.lanbook.com/view/book/4362/ 3BC "JlaHb"

2. WepbuHa A.3. OpraHuyeckas xmmms. OCHOBHOM Kypc.: Y4ebHuk / A.9. WepbuHa, J1.T.
Martycesuy; MNopa pea. A.9. WepbuHbl. - M.: HALL UH®PA-M; MH.: Hos. 3HaHwne, 2013. - 808 c. -
Pexwum poctyna: http://znanium.com/bookread.php?book=415732 S6C "3HaHnym"

3. lOpoeckas M.A., KypkuH A.B. OcHOBbI OpraHn4eckol xumMmn: y4ebHoe nocobue.- 2-e nsg. - M.:
BuHoM. JTabopatopus 3HaHwuiA, 2012. - 236 c. - Pexxum goctyna:
http://e.lanbook.com/view/book/3151/ 3BC "/laHb"

4. NeaHoB B. I".Opranunuyeckas xumns. Kpatkuii kypc: YuebHoe nocobue / B.I'. MiBaHoB, O.H. le.a. -
M.: KYPC: HAL NHD®PA-M, 2015. - 222 c. - Pexum goctyna:
http://znanium.com/bookread.php?book=459210 96C "3HaHnym"

7.3. UHTepHeT-pecypcChbl:

OpraHunyeckas xumus - http://www.xumuk.ru/encyklopedia/2/3125.html
OpraHuyeckast xumus - http://www.orgchemlab.com/

OpraHunyeckas xumus - http://cnit.ssau.ru/organics/chemi/index.htm
OpraHunyeckas_xumuns - http://ru.wikipedia.org/wiki/

Xumunsg - http://www.chemistry.narod.ru/index.htm

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHne ancumnnanHbl "OpraHquCKaﬂ xmmmns" npeanonaraeTt Ucnonb3oBaHMe crefyowero
MartepunanbHO-TEXHNYECKOro obecneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Ha npakTnyecknx 3aHsSTUSX NpeaycMOTPeHa UCMONb30BaHME CTyAeHTaMy XUMUYECKOl nocyaa u
npubopos. [Ins BbINONHEHUS NpaKTUKyMa UCMonb3yeTcs cnepytowas nabopatopHas nocyaa u
obopynoBaHue: aNeKTPOHHbIE TEXHUYECKME N aHANNTNYECKUE BECHI, CYWWbHbIE WKadbl,
pecpakTOMETPbI, MAC/SHbIE N BOLOCTPYHbIE HAHOCHI, POTOPHbLIE NCMAPUTENMN, MArHUTHbIE MELIANKMN
C HarpeBoM, MynbTUMeANiHbIA NpoekTop, Y® namnbl, CTEKNSAHHAA TEPMOCTOMKas nocyna Ha
wnmndgoax, MoLeNn Monekyn opraHNYecknx BeWwecTs.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnio 020400.62 "Buonorua" n npodounto NOAroToOBKU He NPeayCMOTPEHO .
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AsTop(bl):

KasbimoBa M.A.

Cronkos U.W.

v 201 .

PeLieH3eHT(bl):
AHTunuH N.C.
n n 201 o r.
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