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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMNNUHbBI
B1.B.06 Ctepeoxumunsa opraHM4ecKkux coeanHeHUN

Kod u HaumeHogaHue QUCUUIIUHBI 8 COOMEEMCMEUU C y4eGHBIM fiIaHoM
1. Koa n HaumeHoOBaHMe HanpaBfieHUA NOAroToBKU/cneunarnbHOCTU:
04.04.01 Xumuns
2. Mpodcdunb noaroroBku/cneumannsauymsa:
opraHu4yeckasi Xumns
3. KBanudukauma BbinyCcKHUKaA: MarucTp
4. dopma ob6y4eHus: oyHas
5. Kacbegpa, oTBevarowwas 3a peanusaumio AUCUUNNUHBI: Kadeapa opraHM4eckomn XumMmm
6. CoctaButenu nporpammbl: Ctonnosckas Hagexaa BnagummpoBHa, kKaHanaaT XMMUYECKnX

HayK, OOLEeHT

7. PekomeHaoBaHa: Hay4YHO-METOLNYECKMM COBETOM XMMUYECKOro doakyrnbTeTa,
npoTokon Ne 5 ot 17.06.2021

8. YueOGHbIM roa: 2021-2022 CemecTp(bl): 1



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI
Llernbo oceoeHust y4ebHOU OuCyunuHbl S8/19€mcsi;. PaCCMOTPEHUE OCHOBHbIX
COBPEMEHHbIX TeOpeTUYECKME NPeLCTaBNEHNI O CTEPEOXMMNN OPraHUYECKUX COEaNHEHUI
3adayu y4yebHoU OuCyUMNIUHbI:
- YMEHUWe NpaBusibHO ONpeaenaTb CTEPEON3OMEPDI.
- 3HaHMe OCHOBHbIX NPMEMOB aHanns3a 1 pasgaeneHnss CTepeon3OMepoB.

10. Mecto y4yeGHOM AucuunuHblI B CTpyKType OOIl: (06s3amenbHas yacmb unu 4yacme,
opmupyemasi ydacmHukamu obpasogamersibHbIX omHouwleHul (eapuamueHasi) 6noka b1, k komopol
omHocumcs ducyunnuHa; mpeboeaHusi K 8XOOHbIM 3HaHUSIM, YMEHUSIM U HaeblkaM; OucyuruHbl, Orns
Komopsbix daHHas OucyurnnuHa siersiemcs npedwecmsyrouwel))

YacTtb, hopmmpyemas y4actHukamm obpasoBaTesnbHbliX OTHOWeEHM 6roka B1. [na nayyeHus
Kypca CTEPEOXUMMUU OpraHMYEeCKUX COeQUHEHUN HeoBXOAMMbI 3HAHUS N YMEHUS, NONyYeHHble
npy W3y4EeHUN OpraHN4eckon, obLlien n He-opraHnmyeckom xumuun, usmkn, Guonormm c
OocHOBamMu 3kororuu. [OucumnnuHa saBnseTca npeawecTsyowen ansg kKypcos «Metogbl
CTEPEOCENEKTMBHOIO CUHTE3a OPraHNYeCKUX COeanHeHnn», «N3bpaHHble rnaBbl OpraHMyYecKomn
XUMUNY, «XUMUSE BUONOTrNMYECKM aKTUBHBIX COeaUHEeHUN», « MynbTUKOMNOHEHTHbIE U KacKkagHble
MeTOAbl CMHTE3a reTePOLUKITMYECKUX COEANHEHUN Y.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yribTaTaMW OCBOEHUS ob6pa3oBaTeribHOM

nporpamMmmbl (KOMneTeHuMHMM) n UHANKaTopaMun NX 4OCTUNXKEeHUA .

Koa HasaHune Koa(b) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMNeTeHUuun
NMKB | CnocobeH MKB CocTaBnseT oOwWwmin | 3HaThb:
-2 nnaHuposaTb 2.1 nnaH nccrnefoBaHus | - cTaHAapTHble MeToAbl MoMyYeHus,
paboTty n W geTanbHble NNaHbl | MOAEHTUMUKALMK U UCCNeaoBaHMs CBOWCTB
BbIOMpaTh OTAEeNbHbIX cTaaumn BELLECTB 1 MaTepuarnos, npasuna obpaboTtku n
afeKBaTHble odhopMneHns pesynotaToB paboTbl, HOpMbl TH;
MeTOoAbl peLleHns MKB Bbibupaet - MeToAbl NaHMPOBAHMS SKCNEPUMEHTA.
Hay4Ho- 2.2 3KCMNepuMeHTarnbHbl | - UCTOYHUKWN HAYYHO-TEXHNYECKOWN MHdopMaLmnun,
nccnepoBaTenbCckn € U pacyeTHo- XXypHarnbl OTEYECTBEHHON U MEXAYHAPOAHOM
X 3aga4 B obnactu TeopeTnyeckue Hay4yHON NepnoamKu, OCHOBbI MOUCKA NAaTEHTHON
opraHn4eckon MeToAbl peLleHns WMHopmauuu;
XUMUK NnocTaBfeHHOM YmMeTb:
3agjauu, ncxoas u3 - OCYLLECTBNATb NOUCK HaYYHO-TEXHUYECKOWN
nmeroLmnxcs WMHopMaLMn ¢ UCNONb3OBaHNEM PECYPCOB CETU
MaTtepuanbHbIX U WHTepHeT, 6a3 AaHHbIX; 0hOopMNATE OTHET O
BPEMEHHbIX pesynbTartax NoMcka Hay4HO-TEXHUYECKOM
pecypcoB MHOopMaLuu;
BnageTtb:

- NpueMamMu Nomncka Hay4HoO-TEXHUYECKOW
UHGOpMaLMM U METOJAMW COCTaBIEHUS| OTHETOB
0 pesynbTaTtax Noucka;

- HaBblKaMu MPOBEAEHUSI XUMUYECKOTO
3KCMepUMeHTa 1 0OpPMIIEHNS €70 Pe3yrnbTaToB;
- HaBblkaMu MMaHUPOBaHUs, aHanm3a u
0606LLEeHNSI pe3ynbTaToB SKCNEPUMEHTA.

3HaTb: OCHOBHbIE OMPeAENeHNs], MOHATUS 1
TEPMUHbI CTEPEOXUMUN; MPUHLUTBI
CTEPEOCENIEKTUBHOIO CUHTE3a OPraHNYecKmx
COEAMHEHWI; 0COGEHHOCTY CTPOEHUSI aToMa
yrnepoAa B XxvpasbHbIX OpraHnYeckmx
COELMHEHMSIX; MEXaHM3Mbl XMMUYECKUX peakLui,
npoTekarLwux ¢ 06pasoBaHMEM CTEPEOreHHbIX
OpraHU4ecknx COeAUHEHWIA, OCHOBHbIE METO/bI
onpefeneHns CTPYKTYpbl CTEPEOCOeAUHEHNIA 1
BbleNeHns 04HOro N3 CTEPEOV30MEPOB,




NepcnekTUBbl N TEHAEHUMM Pas3BUTKS
OpraHM4yeckon CTePEOXMMUMN.

yMeTb: ONpeaensaTb CTepeoreHHbIe LeHTPbI B
XunpanbHbIX MONeKynax, 3anucbliBaTb
YpaBHEHUAX XUMUNYECKNX peaKLI,I/IVI C ydactmem
CTEpPEeOoreHHoro LueHTpa nnm npnBoasLLmx K ero
obpaszoBaHuto

BnageTb: OCHOBHbIMU TeOpUAMU, MeXaHU3IMaMu
M MOAEeNsMM, OMUCbIBaLWMMKN usndeckne u
XMIMUYECKME CBOWCTBA XMparibHbIX OPraHNYeCcKux

coefVHeHNN; HOMEHKNaTypOon XMpanbHbIX
OpraHM4yeCckUX CoeaNHEHUN Pa3NNYHbIX KITaccoB
MKB | CnocobGeH Ha MKB - | Cuctematmsmpyet 3HaTb:
-3 OCHOBe 3.1 nHdopmaumio, - OCHOBHbIE MOHSTUS U 3aKOHbl XMMUK, OPMbI 1
KpUTUYECKOTO MOMy4YeHHyo B Xo4e | MeToAbl Hay4YHOro No3HaHus, obnacTtu
aHanmsa HVP n HUOKP, NPUMEHEHUS] MHCTPYMEHTAsTbHbIX METO0B
pesynbtatoB HNP aHanunsnpyert ee n aHanusa;
n HUOKP CONOCTaBIsieT ¢ - NPUHUUNBI paboTbl COBPEMEHHOIO XMMNYECKOrO
oLeHuBaTb nuTepaTypHbIMU obopynoBaHus.
nepcnekTuBbl UX OaHHbIMU YMeTb:
NpakTU4ecKoro - CTaB1Tb LieNn 1 3agayun uccnenoBaHus;
NPUMEHEHNA U MKB - | Onpegensiet BbIOMpaTb M UCMONb30BaTh METOAbLI aHanuaa;
NPOAOIKEHNS 3.2 BO3MOXHbIE dopMynunpoBaThb BbIBOAbI MO NOMYYEHHbIM
paboT B o6nacTtu HanpaBneHns pesynbTatam aHanusa;
opraHm4eckomn pa3BuTusa paboT n - BbIMOJSHSATL rpagynpoBKy Npubopos u
XUMUU nepcneKkTuBhbI NPOBOAWTbL NPAKTUYECKNE N3MEPEHUS PUBMKO-
NpaKTU4YeCcKoro XUMUNYECKMX BETNNYUH.
NpPUMeEHeHMs Bnapgets:
NOSTYYEHHbIX - HaBblkaMn 0000OLLEeHNS, aHanm3a u
pe3ynbTaToB cuctemaTusaumm nHopmaLmu;

- HaBblkamy paboTbl Ha o0bopygoBaHuM B
pasnMyHbIX 3a4aHHbIX YCNOBUSAX 3KCMEPUMEHTA,
nony4aTb 3aBMCMMOCTW PasfMYHOro Xapakrepa
ans ncecnegyemMbix 3KCNepUMeHTarnbHO
npoLieccoB

12. O6bem gucuUMNNUHbI B 3a4€THbIX eaMHULUax/yac.(e coomsemcmsuu ¢ y4ebHbIM AaHoM) —
5/180.

Popma NpOMEXYTOYHON aTTeCTaLMM(3avem/sKk3ameH) IKIAMEH.

13. TpymoeMKocTb Mo Buaam y4yebHon paboTbl

TpyooemMKocTb
Buza yuebHoit paboTbl Bcero o cemecTpam
Ne 1
AyauTOpHbIE 3aHATUS 54 54
nekummn 18 18
B TOM 4yucne: npakTnyeckme 36 36
nabopaTtopHbie - -
CamocTtosiTensHasa pabota 90 90
B TOM 4mcre: Kypcosas pabota (npoekT) - -
dopma NpoMEXYTOYHOM aTTecTaLmm 36 36
(3K3ameH.)
UToro: 180 180




13.1. CopepxaHue QUCLUNMUHDI

n/n Peannsauus
pasgena

HanmeHoBaHune pasgena ANCUMNIINHBI C

CopepxaHue pasgena guCuunIvHbl

OVCLUMMMNUHBI NOMOLLbIO
OHNamnH-Kypca,
OYMK *
1. Nlekuun
1.1 OcHoBHbIE noHsaTus | BeegeHue. Crtepeoxumusa, ee npeameT M 3agayu.
CTEPEOXMUN. MecTo CcTepeoxMmMmm B CUCTEME XUMMUYECKUX Hayk.

3HadyeHne CTEpPEeOXMMUN KaK OOHOW M3 COCTaBHbIX
yacte  TeoOpeTU4EeCKOM  OpraHM4Yeckom  XUMUWN.
OcHoBHble pa3genbl ctepeoxvmuun. CTepeonsomepsl.
[MoHATME O CUMMETPUKN N aCUMMETPUN. XMpanbHOCTb —
CBOWCTBO TpexXmepHbIX obbekToB. OnemeHThI
cuMmmeTpum  n - xmpaneHoctu.  CummeTpua  u
acuMMEeTpUs B XUMUKU, OCHOBbI TEOPUU TOYEYHbIX
rpynn.  Wctopus  BO3HMKHOBEHMSI U pasBUTUSA
CTEPEOXMMUNYECKUX  MpPeaCcTaBfeHnn u  MeTOLOB.
XapakTepucTukn CBA3eln (annHa CBA3en, BaneHTHbIe U
avagpanbHele  yrnbl). MonekynsapHble  Mogenu.
KoHdhopMaLnOHHbIEe SABMEHNS. [NepcnekTuBHblE
NPOEKUMOHHbIE  chopMynbl,  npoekumn  Puwepa
CrepeoxvmMmnyeckme HomeHknatypbl. AbcontoTHaa u

OTHOCUTEnNbHas KOHpurypauum. OnTtuyeckas
nsomepus, OOYyCNoOBMEHHAs HanuuMem XupanbHOro
LeHTpa. OHaHT1oMepbI. Onactepeomepbl.
CoeaunHeHnsa C HECKONbKUMW XMparnbHbIMU LieHTpamu,
[l-anactepeomMepsi. p-Anactepeomepbl
(reomeTpunyeckme nsomepsbl).
lMNceBooacmmeTpuyeckui aTom yrnepoaa.

HDOXMpaﬂbHOCTb 1 ee 0603HaYEHNs.

I'IonﬂpmmeTpvm, Xxupontu4veckne wm gpyrme metoabl

*
nccnegoBaHus B CTEPEOXUMUN. fﬁﬁéﬂ:j
OnpepgeneHne NpOCTPAHCTBEHHOW  KOHQUrypauuu. c%eaneHmﬁ
Onpepnenexue KOHUrypaumm c- [ - ’

pea turypay https://edu.vsu
AnacTepeon3oMepoB. MeToapl onpeaeneHus 8
. .ru/course/edit.

KOHdurypauum 3HAHTMOMEPOB: XMMU4yeckas

php?id=4756
Koppensauusi, CpaBHEHWE ONTUYECKOro BpaLleHus,

MeTo[ KBasupauemMaToB, KUHETUYECKOE pacLuenneHne
1 gpyrme mMetogbl.
DUBMKO-XUMUYECKME METOAbl, UCNOoNb3yemble Ansi
KOHGOPMaLMOHHOTO aHanusa: nsmepeHune
OVMNOMbHBIX  MOMEHTOB, PEHTFEHOCTPYKTYPHbIA U
anekTpoHorpaguyeckmn aHanus, UK-, KP-, 1 AMP-
MeToabl nccnegoBaHus B CMeKTpoCcKonus. AHnzoTponus MarHuTHoOwm
cTepeoxmmMmm BOCMNPUUMYMBOCTU TPYMM C akcuarbHON CUMMETpuen
(rpynnbl C-C,C-X,C-C,C=N) 1 nnockmx ¢parmeHToB
(C=C, C=0, anokcugHbl UUKN), BMAUSAHUE ee Ha
BENUUMHY XMMMYeckoro casura B cnektpax AMP;
BNuAHWE BHyTpuMonekynsapHoro BaH-gep-Baanscosa
B3aMMOJENCTBUS Ha BEMUUYUHY XUMUYECKOro cABura B
NPOTOHHOM W  yrnepogHom  cnektpax  AMP;
romosigepHbii acpdekt OBepxaysepa; 3aBUCMMOCTb
BENMMYMH KOHCTaHT CMWH-CMMHOBOIO B3aMMOAEWNCTBUS
H-H n C-H oT reometpumM Mornekynbl, ypaBHEHUE
Kapnnyca ans BULIMHANbHbIX KOHCTaHT,
B3aMMoencTene 4epe3 4 CBs3M; NapamMarHUTHbIE
caBuvralolne peareHTbl, B TOM 4YUCre — XUpanbHbIE;
ABymepHas cnektpockonusa AMP.

1.2

CtepeoxvMmnst  ankaHoB W MX  MPOU3BOAOHBIX.
KoHbopMaUMOHHBbIM ~ aHanu3  ankaHoB U nx
npou3BogHbix.  KoHdopmauuss — gnactepeomepos.

CTGPGOXMM NA OCHOBHbIX
KnaccoB yrnesoaopoaos
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OnTrnyeckn akTVBHble anudartnyeckue CoeanHEeHUs.
BrnunsiHne cTpoeHMss Ha ONTUYECKYID aKTUBHOCTb W
meTogbl ee pacdeta. CTepeoxumusa  peakuun
anundaTn4eckmnx COEANHEHWUIA: peakumm
HYKNeoguneHoro, ANeKTPodUNLHOro 7
cB0obo4HOpaaUKanNbHOro 3ameLleHns y

HacbllWeHHoro  atoma  yrnmepoga. Ctepeoxumus
anuuuknuyeckux coegmHeHnn. OcobeHHoCTM npo-
CTPaHCTBEHHOW M30Mepuu B LMKnax. HanpskeHusa B
UUKmMyecknx cuctemax. CTtepeoxmmmus manbix LMKITOB.
CTepeoxvMns LIMKNOrekCaHoBbIX COeAMHEeHu: dpopma
KomneL, akcuarnbHble U 3KBaTOpuanbHble 3aMecTuTenu,
KOHBepCKs, KOHbOpMaLUnoHHas 3Heprus.
CTrepeoxvMmnsa peakuuin MpOU3BOOHbIX LIMKIIOreKcaHa.
CpegHve Uuuknbl, OCODBEHHOCTM WX CTPOEHUS W
CBOMCTBA (TpaHCaHynnNsapHble B3aMMOAEWCTBUA U
peakuun). Makpouuknebl. KoHaeHcupoBaHHble
CUCTEMDI. CnunpaHsbl. KapkacHble CTPYKTYpBbI.
Crepeoxvmunga coeguHeHni ¢ kpaTHbiMu C=C-cBasamu.
E,Z-n3omepHbie ankeHbl, X CBOWCTBA, YCTOMYMBOCTb
1 B3aumonpespaweHus. [lonyvyeHne E,Z-nsaomepos.
CTepeoxvmns peakuuin NpUcoeamMHEeHUst No ABONHOWM
C=C cBsasn. Ctepeoxmmmsi COeQUHEHUN C KpaTHbIMU
CBA3AMMU B LUKne: uuknoonedmHsl,
LIMKIOOKTaTETPaEH, LUKNOAanKuHbI. KyMyneHbl.
Mepyumknuyeckne peakuum U UX CTEPEOXUMUS.
Mepuvumknuyeckne nM peakumm u KX Knaccmdukaums.
SnekTpoumknmyeckmne peakumm.
LimknonpucoegnHeHne.  CurmMaTpornHble  peakuuu.
Crepeoxmmusi apomMaTn4ecKmx COeANHEHUN.
KoHdopmaumm 3amelleHHbix apeHoB. Crtepuyeckune
HapyLleHns CONPSHKEHUS. lMpocTpaHcTBEHHOE
npenaTcTeune B peakuusx apomaTtnyecknx
coegunHeHun. ONTUYECKN aKTUBHbIE apoMaTu4eckne
coefMHeHMs: npou3BoAHble OeH3ona C  XupanbHown
GOoKOBOW Lenbio, MPON3BOAHLIE

andeHnna, UuKnodgaHsbl, aHca-CoeaMHEHNS,
renMueHsl.

CTtepeomnsomepus KyMyneHOB 1 CMMPaHOB.

14

Crepeoxnmus
asoTcoaepXKaLlmx
COeJVHEHNIN, COeaUHEHUN
cepbl, bocdopa, KpeMHUs 1
oopa.

Crepeoxvmnsa coepuHeHun asota. CTepeoxumus
aMnHOB.  TeTpasgpuyeckoe  CTPOEHUEe  MOJIEKyn
aMUVHOB. MupamngansHas MHBEpCUs asoTa.
MnaHapHas HBEpCUs asoTa. Ctepeoxnmus
COeINHEHMN as3oTa, CBA3AHHOrO [BOWHOW CBA3bIO:
OKCUMBI, rMapasoHbl, OCHOBaHwMA Lndbpa,
asacoefumHeHunsa. OnTuyeckas akTMBHOCTb COeANHEHUN
yeTblpexkoopauHauuoHHoro asota. Crepeoxumus
HaCbILLEHHbIX LIECTUYIIEHHbIX reTepoLMKIOoB.
MunepnauH.

MeprnapoxXvHOMUH. MpyynHbI CMeLlleHus
KOHGOPMaLMOHHOTO paBHOBeCUS B
nepruapoxXnuHoOnNuHe n ero NPOWN3BOAHbIX.
MeprugpoakpnanH. CTepeoxmmmsi aMmaoB U UX
nponsBogHbIX.Kucnopoaconepxaiime retTepoumkIibl.
Crepeoxvmnsa coeguHeHun cepbl, docdopa, KpemMHUst
1 6opa.
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Ctepeoxmmmnst NpupoaHbIX
coegnHeHun

CTepeoxumusi NPUPOAHbIX n KOMIMIEKCHBIX
coefuHeHuin. MpeactaBneHnss o MPOCTPaHCTBEHHOM
CTPOEHUM YrNeBoAoB, GENKOB, HYKNEUHOBbLIX KUCHOT.
CtepeocneundnyHOCTb BGUOXUMUYECKUX MPOLECCOB.
Mpo6nema BO3HWKHOBEHWUSI MEPBUYHON aCUMMETPUN.
CTepeoxumusi KOMIMIEKCHbIX COEANHEHWIA.
MepcrnekTuBHbIe HanpasneHus pasBuTUS
ctepeoxumun. CoeguHeHus, obnagawoLwme




cnupanbHOW  XMPanbHOCTbLIO.
2. lMpakTuyeckne 3aHATUA
OCHOBHbIe MOHATUSA, CNOCObbI N30OPaKEHUS CTPOEHUS
monekyn.  KnuHoBMAHbIE  MpoeKuMKn,  NPOEeKUmm
HotomeHa un Ouwepa. KoHdopmauuu ankaHos,
MKMNoankaHoB, reTepoLnKnoB. KoHdurypaums.
OCHOBHbIE NOHATUS H pou durypay
2.1 KoHctutyuusa. lNpasuno  Kana-WHronbga-lpenora.
CTEPEOXMMUMN.
R,S-HomeHknatypa. [loHATMSS  3HAHTMOMEpPOB U
anactepeomepos. Meso-coeanHeHus,
ncesgoacuMMeTpuyeckne  UeHTpbl. [lpoxupanbHbie
LEeHTpbI.
NaoeHTndukaumsa nHaMemnayasnbHbIX CTEPEOU30MEPOB.
Cnocobbl  pasgeneHvs pauematoB. CnekTtpanbHble | *
MeToapl uccnegoBaHus B pasn pau P Crepeoxmmms
2.2 CTEDEOXMAM MeToAbl UCCreAoBaHUs CTPYKTYPbl AMAacTepeoMepoB. | OpraHUYecknx
P Xnmundeckue, XpomaTorpaduyeckmne n | coeanHeHun,
BuoxnMmnyeckne MeTodbl pasgeneHus pauemMartoB https://edu.vsu
KoHdopmaumm  umknudecknx monekyn. CuH-aHTw, | .ru/course/edit.
9K30-3HAO- HOMeHknaTypa 6uumknuyecknx cuctem. | php?id=4756
CTtepeoxnmmsi OCHOBHbIX
2.3 XvpanbHOCTb MOJMEKYr, HE UMEILWMX CTepeoreHHbIX
KrnaccoB yrrnesoaopooB
LIeHTPOB. AnKunuaeHnponsBogHbIE. CnuvpaHbl.
Budennnbl n GuHadTunel. CnvpanbHbie CTPYKTYpPbI.
Crepeoxnmus
asoTcoaepKaLmnx .
J _ | CtepeoxvMns  coedMHEHUN aMWHOOKCMAOB, as30-
2.4 coeiMHeHNW, cCoeaNHEHNN .
coegnHeHnin, ©oChUHOB, CYrb(OHOB..
cepbl, bocdopa, KpeMHUs 1
Oopa.
o5 Crepeoxvmuns npupogHbix | Mpoekuun duwepa. Crepeoxumunss  yrneBodoB U
) CcoeMHEHUN aMUHOKMNCIIOT
* pu peanusayuu ¢ npumeHeHuem JOT
13.2. Tembl (pasaenbl) QUCUUNIMHBI U BUAbI 3aHATUN
Buabl 3aHATWI (KONIMYECTBO YacoB)
Ne HavnmeHoBaHue Tembl oV y———————
n/n (pasgena) gucumnnuHel | Nekuun MpakTuyeckme paBorta KoHTponb Bcero
OCHOBHbIe NOHATUS
1 4 8 20 - 32
CTEPEOXUMUMN.
MeToabl uccnegoBaHus B
2 A A 4 8 20 - 32
CTEPEOXMMUM
CTepeoxnMnsi OCHOBHBbIX
3 P 4 8 20 - 32
KMnaccoB yrneBoopoJoB
Ctepeoxmmus
asoTcoaepXKaLLmx
4 | coeguHeHun, coeguHeHUn 4 8 20 - 32
cepsbl, hocdopa, KpeMHuUs
n 6opa.
Ctepeoxmmusi NpUPOaHbIX
5 P VA PUPOA 2 4 10 - 16
COeANHEHUN
KoHTporb - 3K3ameH - - - 36 36
Wtoro: 18 36 90 36 180

14. MeToan4yeckue ykasaH1MA Ans ody4arowmxcsa no 0CBOEHUIO AUCLUNIIUHDbI

PaboTa c koHCnekTamun nekunn, npe3eHTaunoHHbIM MaTepmarnomMm, BbINofIHEHNE nabopaTopHbIX
3a4aHun, 3adaHun Tekywen attectauuun. lNpyn peanumsauun AUCUMNIANHBI C UCMONb30BaAHNEM
ANCTaHUNOHHBIX 0Bpa3oBaTenbHbIX TEXHOMOMMA WUCNOSb3YITCA MHCTPYMEHTbl 3MEKTPOHHOWN
MHOpMaUNoHHO-06pa3oBaTenbHoM  cpeabl  BIY  «OnekTpoHHbIM  yHMBepcuteT BlY»
(Cmepeoxumusi  opeaaHu4deckux coeluHeHul, https://edu.vsu.ru/course/edit.php?id=4756),
cepBucbl BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord un ap.), anekTpoHHasi no4ra,
MecCeHKepbl U CoLCeTN.

B yyebHOM npouecce ncnonbayoTcsa cnegyowmne gopmbl paboThl:

- NpoBeAeHne Nnekunn,




- NpoBeAeHMEe NPaKTUYECKNX 3aHATUN,

- 3aHATUA B MHTEPaKTUBHOMN hopMe (AnCKyccum),

- BHeayanTopHasi camocTosTenbHasi paboTta CTyAEHTOB.

OpraHu3aumnoHHasa CTpyKTypa JIEKLUNOHHOIO 3aHATUSA:

1. dopmynmpoBKa TeMbI, LieNen 3aHATUS, NOCTaHOBKa Npo6nemMHoro Bonpoca.

2. Pa3bACHeHWe BOMPOCOB TEOPEeTUYEeCKOro W MNpakTUYecKoro nraHa Ang pelleHus
nocTaBneHHom Npobnemsl.

3. PaccmoTpeHue nyTen peleHns npobrnemMHoro Bonpoca Ha KOHKPETHbIX NpuMepax.

4. 3aknoyeHue, opmynmpoBKa BbIBOLOB.

5. ®opmynupoBKka 3afjaHus O cCaMOCTOSTeNbHOW AomaluHen paboTtbl. O3ByYMBaHME TeMbl
crneayoLero 3aHATUS.

OpraHu3aumoHHasa CTpyKTypa NpakTUYeCcKoro 3aHATUS:

1. dopmynupoBKa Lenen 3aHATMS U OTBETbl Ha BOMPOCHI CTYOEHTOB.

2. O3HaKoMMEeHNE C TEOPETUYECKON OCHOBOM paboThl.

3. O6cyxaeHne Bonpocos paboThbl.

4. OTBEeTbI Ha BONPOCHI NpenoaasaTtens U CTy4eHTOB.

TeKyLM KOHTPOMNb NPOBOAUTCA NyTEM NPOBEPKN BbINONIHEHNSA JOMALUHEro 3agaHus, BXOAHOro
KOHTpOns (B BUAE KOHTPOSbHOM paboThl).

KOHTponb 0OCBOEHMA TeOopeTMYecKkoro maTepuana npoOBOAMTCS MNocne NpocnywmnBaHns
CTyAEHTaMU IEeKUMOHHOro MaTepumana no Kaxaon TemMe B BUAE KOHTPOSibHbIX paboT wu
BbINOSTHEHUS AOMALUHWUX 3adaHui. BbinonHeHne AomallHWX 3agaHui KOHTPONMpyeT NeKTop.
ExxeHeOenbHO CTyAEeHTbl UMEKT BO3MOXHOCTb BbISICHATb BCE BOMPOCHI, OCBOEHWE KOTOPbIX
BbI3blBa€T TPYAHOCTWU, HA KOHCYNbTaUMUAX C NEKTOPOM B cneuunanbHO OTBEAEHHble AN 3TOro
KOHTaKTHble Yachbl.

15. lMepeyeHb OCHOBHOW WU [AOMNOJIHUTENILHOW nUTepaTypbl, PECYpCOB WHTEpPHeT,

HeobGXxoAUMbIX ANA OCBOEHUA AUCLUUNIIUHBI (Criucok numepamypbl 0QpOPMIISEMCs 8 COOmeemcemeauu
¢ mpebosaHuamu TOCT u ucrionb3yemcs obwas ckeo3Hasi Hymepauyusi 0511 8cex U008 UCIMOYHUKO8)
a) OCHOBHasA nutepartypa:

Ne n/n McTOYHMK

Unuen 3. OcHoBbl opraHudeckon ctepeoxummn / 3. Unuen, C. BanneH, M. Jownn. - M. : BuHom,
1
2007. - 703 c.
BakcToH L. BBegeHne B cTepeoxmmmto opraHndeckux coeanHerunii / L. bakctoH, C PobepTec. -
M. : Mup, 2005. - 311 c.

6) mononHuTenbHas nuTeparypa:

Ne n/n MCTOYHMK
3 Horpagu M. CtepeocenektuBHbli cuHTe3 / M. Horpaau. - M. : Mup, 1989. - 406 c.
4 BepewaruH A.H. KoHbopMaLUMOHHbIN aHanns3 yrnesBoAopoaoB U nx NponssBoaHbIxX / AH.

BepewaruH, B.E. KaTtaes, A.A. bpegexuH. - M. : Hayka, 1990. - 295 c.
Unuen 3. OcHoBbl cTepeoxumumn / 3. Unnen ; nep. ¢ aHrn. B.M. [lembsiHoBMuY nog pea. B.M.
MotanoBa .— 2-e u3g. — M. : BUHOM. Jlabopatopus 3HaHui, 2005 .— 118,[1] c.

B) MHChOpMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHbIe pecypchl (OrUmnanbHble pecypCbl UHTEPHET):
Ne n/n Pecypc

1. | "YHuBepcuteTtckas bubnumoteka online", http://biblioclub.ru/

2. | AnekTpoHHO-6MbnoTeyHasi cuctema "KoHcynbTaHT cTygeHTa", http://www.studmedlib.ru

3. | https://www.lib.vsu.ru - 3oHanbHas Hay4Hast 6ubnmoTeka BI'Y.
http://www.en.edu.ru/ - EcCTecTBeHHO-Hay4HbIi OOpa3oBaTenbHbI MopTan - SBMsSeTCS
4. | cocTaBHOWM YacTblo pegepanbHoro noptana "Poccuiickoe obpasoBaHue”. CoaepXxuT pecypchl v
CCbIJIKM Ha pecypchbl N0 eCTECTBEHHO-HAYYHbIM AUCUMMIMHAM (DuU3nKa, XMMusa 1 bruonorust).
http://window.edu.ru/ - wnHdopmMaLMOHHaa cuctema «EaMHoe okHO  gocTtyna K
obpaszoBaTtenbHbIM pecypcamy.
http://www.elibrary.ru —Hay4Hasi anekTpoHHas ©OubnuoTteka eLIBRARY.RU - kpynHenwmi
POCCUMCKMA WH(OPMALMOHHBIA MnopTan B 06nacTu  Hayku, TEXHOMOrUW, MeAWLMHbI |
6. | obpasoBaHus, cogepxalumii pedepatbl N MOSHblE TEKCTbl Oonee 12 MIH. Hay4HbIX CTaTen u
nybnukauun. Ha nnatdopme eLIBRARY.RU pgoctynHbl anekTtpoHHble Bepcum 6onee 1400
POCCUIACKMX HAYYHO-TEXHUYECKNX XKypHanoB, B ToM yucne 6onee 500 XypHanoB B OTKPbITOM



https://lib.vsu.ru/url.php?url=http://biblioclub.ru/
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
http://www.en.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/

JocTyne.
https://edu.vsu.ru/course/view.php?id=4756
Kypc «CTepeoxummsi opraHM4eCKNX CoeaUHEHNN»

7.

16. MepeyeHb y4eOHO-meTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHOo-Memodudeckue pekomeHdayuu, rnocobusi, 3adayHuKu, MemoOUYEeCKUe yKa3aHUsl [0 BbIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTOoYHUK

1 CTtpoeHune monekyn : YdebHoe nocobue gnst xum. cneu,. yH-toB / FO.I". Nanynos ; TBep. roc. yH-T
.— WN3p. 2-e, nepepab. — Teepb, 1995 .— 199, [1] ¢
3ajaun 1 ynpaxHeHust Mo opraHuyeckom xumum : Yyeb. nocob. Ans cTyd. BbiCW. Y4yeb.
2 3aBefeHu, obyd.-ca no Hanpas. u cney. "Xumua" / H. . Kontesa, Jl1. B. Mouceesa, A. C.
ConosbeB ; [Nog pea. I'. B. Watanoea .— BopoHex : N3g-so BI'Y, 1995 .— 126,[1] c.

17. OO6pasoBaTtenibHble TEXHONOrMKU, UcCNoNnb3yemMble MNpuU peanus3auum y4ebHOM
OUCUMNNUHBLI, BKIMOYaA [AUCTaHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4eHue):

Mpn peanusaumm OUCUMNIIMHBI NMPUMEHSIIOTCA PasnU4YHble TUMbI NeKunn (BBogHasi, 0630pHbIe,
TemaTudeckme, npobnemHble) M nabopaTtopHble 3aHATMSA. [Ona camMocToATeNlbHOW paboThbl
pekoMeHayeTCca CnNUCcoK nutepaTtypbl. Npyn peanu3aumm y4ebHOM ANCUMNNNHBI UCMONb3YHTCA
3NIeMeHTbl 3NEeKTPOHHOro obydeHus (30) M AnCTaHUMOHHbIE oObpasoBaTesibHble TEXHOMOMMM
(O4OT) B 4acTn OCBOEHMS NEKLMOHHOIO MaTepuana, NpoBeAeHUs TEKYLLEN N NMPOMEXYTOUYHOWN
aTTectauuu, npoBedeHuss 4Yactum nabopaTopHbiXx paboT W camocToATeNnbHOM paboTbl
obyuatomxcs no  AUCUUMNINHE, nosponswwme  obecneumBatb  ONocpedoBaHHOE
B3aMMogencTene (Ha paccTtosiHum) npenogaBaTtenen n obyyatrolmxcs, BKIKYas NHCTPYMEHTHI
3MEKTPOHHOM MHopMaLMOHHO-06pa3oBaTenbHon cpedbl BIY «OnekTpoHHbIN yHMBEpCUTET
BlIry» (https://edu.vsu.ru/course/view.php?id=4756, Kypc «CTtepeoxummna opraHU4ecKkux
coeguHeHuny), nposeaeHne BebMHapOB, BUAEOKOH(EepeHUUn, B3anMOOENCTBME B COLCETSIX,
NoCpeacTBOM 3fEKTPOHHOW MOoYTbl, MecceHmkepoB. [ns OCBOEHUS AOUCUUNMUHBI  Takxke
PEKOMEHAYIOTCS pecypcChl ANt ANEKTPOHHOro obyyeHuns (. 15)

18. MartepmanbHoO-TeXHU4ECKOe obecnevyeHne AUCUUMIUHbIL:  (Tpu  UCMOMb308aHUU
n1abopamopHo20 06opyO08aHUsT yKasbigamsb MOJIHbIU MepeyveHb, npu 6onbuwom Konudecmae 06opydo8aHUsT MOXHO
8bIHecmu OaHHbIU pa3der 8 NpuroxeHue K paboyel npozpamMmme)

JTabopaTopum, OCHaLEHHbIE XUMUYECKUMN STaBOPaTOPHBLIMU CTOSTAMU N BbITSHXKHBIMU LUKaamu;
Habopbl XMMMUYECKOW NOCYAbl; PeaKTUBLI; HarpeBaTtenbHble Npnbopbl. MynbTUMeaniHbI
NpoeKkTop, HOYTOYK, aKpaH

19. OueHo4Hble cpeacTBa Ans nposeaneHusA TeKymeﬁ n npome)KyTquoﬁ aTtrecTtaumm

MopaOokK OLEHKN 0CBOeHMs obydatowmnmmcsa y4ebHoro matepuana onpeaenseTcs
coaepaHUeM crieayoLmx pa3aenos AUCLUUNIIUHBIL:

HanmeHoBaHue WugukaTop(bl
,2\',()” pasziena ANCLANMMHbI Kou“ar;"‘(e;;a” ﬂcﬂ;mmeﬁ.fm) OueHouHble CpesicTBa
(moayns) KOMMNeTeHUUn
1 OCHOBHbIEe NOHATUS MKB-2.1, MKB- | Mpaktnyeckme paboTbi
CTEepPEeoxXnmMmu. HEE% 2.2, MKB-3.1, | QomaliHve 3agaHus
MNKB-3.2 KoHTponbHas paboTa
2 MeToabl uccnegoBaHus MKB-1.1, NKB- | MpakTnyeckne paborsb
B CTEPEOXMUN HEE% 1.2, MKB-3.1, JomawHve 3agaHus
MKB-3.2 Pedepar
3 Crepeoxumus MKB-2, MKB-1.1, MKB- | J1abopaTtopHblie paboTbi
OCHOBHbIX KIlaccoB MKB-3 1.2, MKB-3.1, [omaluHne 3agaHus
yrneBoaopooB MNKB-3.2 KoHTporbHas paboTa



https://edu.vsu.ru/course/view.php?id=4756

HavmeHoBaHue WHankaTop(bl
N | pasnena avcuunmmbi K?_l“l’,'l';‘(a;;a"' ,El,(ﬂ.)TI/I)KeI-FI)IEIFl) OuerouHbie cpeacTsa
(mopgyns) KOMNeTeHummn

4 Ctepeoxmmus MKB-2,
asorcoaepxatux NKB-3 MKB-1.1. MKB- | MpakTnieckne paboThi
coefuHeHMN, )

o 1.2, MKB-3.1, [omaliHne 3apaHus
coeMHEHWN cepbl, MIKB-3.2
docopa, KpeMHUSA U
Oopa.

5 Crepeoxvmus MKB-2, MKB-1.1, MKB- | Mpaktnyeckme paboTbi
NPUPOAHbIX MKB-3 1.2, MKB-3.1, JomalHve 3agaHus
coeaVHeHW MNKB-3.2 KoHTponbHas paboTa

MpomexyToyHas aTTecTauus KM
dopma KOHTpOns — aKk3aMeH

20 TuvnoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpeaensiowue
npoueaypbl OueHUBaHUsA

20.1 TeKywMn KOHTPONb yCNeBaeMoCTun

KoHTponb ycneBaemocTv Mo AUCUUNIIMHE OCYLLEeCTBNAETCS C MOMOLLBIO CreayoLWmX OLEHOYHbIX
cpencTB: [pakTukoopueHTMpoBaHHbIe 3adaHns/gomMaluHmne 3agaHus, KoHtponoHas pabota, Pedepar

TeKkywWHnn KOHTPOSb YCNeBaemMoCTM MPOBOAUTCA B COOTBETCTBMM C [loNOXEHMEM O TekyLien
aTTecTaumm obyvarLmxca no nporpammam Bbiclwero obpasoBaHusi BopoHeXCKOro rocygapcTBeHHOro
yHusepcuteta [1BIY 2.1.04— 2015 o1 10.11.2015.

Bonpocbl ana pomaiwuHero 3agaHua opmynupyeT nekTop Ha NeKUUMoHHOM 3aHATMUM. Ha
crneaylowem NMeKUMOHHOM 3aHATUM CTYAEHTbl NPeAcTaBnsloT pelleHne OMallHero 3agaHusi, 3aHsaTue
Ha4yMHaeTcs ¢ 06CyXaeHNA BapMaHTOB peLLeHUs.

Pedpepatbl M KOHTpOnbHble paboTbl MPOBOAATCS HaA MNPaKTUYECKOM 3aHATUM, O YeM
npenofasaTtesnb 3apaHee coobliaeT obyyarowmmcsa. Tembl, N0 KOTOPbIM MPOBOAATCA KOHTPOSIbHbIE
paboTbl, M TeMbl pedepaToB NpPeACTaBfieHbl B COOTBETCTBYIOLUMX METOANYECKUX YKa3aHUSIX,
pekoMeHAoBaHHbIX cTyaeHTam. [lo cormacoBaHunio ¢ obydatowmmucs obcyxaeHne pedepaTtos
npoBoauTbCA B hopme ycTHOM Becenbl.

MepeyvyeHb BONpPOCOB (K KOHTpPONbLHOW paboTe Ne 1)
Crepeoxumus, ee NnpeameT v 3agaqun.
MecTo cTepeoxmmum B CUCTEME XMMUYECKMX HayK. 3HayeHwe CTepeoXMMUM Kak OOHOM U3
COCTaBHbIX YacTeN TEOPETUYECKON OPraHMYEeCKON XMMUWN.
Crtepeousomepbl. [TOHATME O CUMMETPUN N aCUMMETPUN.
XunpasnbHOCTb — CBOWNCTBO TPEXMEPHbIX OOBEKTOB. ONEMEHTbI CUMMETPUM U XUPanNbHOCTH.
CummMeTpus n acuMMeTpUs B XIMUKN, OCHOBbI TEOPUM TOYEYHbIX rpynn.
NcTopmsa BO3HUKHOBEHWSI U pa3BUTUSA CTEPEOXMMNYECKNX NPeACTaBNeHMN U METOO0B.
XapaKTepuCTUKn cBa3en (AnuHa cBA3en, BaneHTHbIe U AnagparnbHble Yribl).
MonekynspHble mogenun. KoHdopMauuoHHble sBNEeHusA. [lepcnekTuBHblE MNPOEKUUOHHbIE
dopmynbl, npoekunn duiepa
9. Crepeoxummyeckme HoMeHKNaTypbl.
10. AGcontoTHasa n oTHocuTenbHasa KoHdMrypaumn.
11. QHaHTMOMepbI. [lnactepeomepbl.
12. CoeanHEHUA C HECKONbKMMWN XMparbHbIMWA LEeHTpaMu, o-guMacTepeomMmepbl. n-AnactepeomMmepbl
(reomeTpuyeckune n3omepsl).
13. lNceBgoacMMmmMeTpuyeckun aTom yrnepoaa.
14. MpoxupanbHOCTb U ee 0603HaYEHNS.
15. MNonapumeTpus, XMponTUYeckne n apyrme MeToabl NCCNeaoBaHNS B CTEPEOXUMUN.

N
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16. OnpeneneHne nNpPOCTPAHCTBEHHOW KOoHurypaumun. OnpegeneHne KoHdurypaumm o- U m-
Aanactepeom3omepoB. MeToabl onpeferneHns KoHdurypaumMm SHaHTUOMEPOB: XMMUYecKast
Koppenauusa, CpaBHEHWe ONTUYeCKOro BpalleHus, MeTOA KBasupauemaToB, KMHeTu4eckoe

pacwienneHne n gpyrme metonbl.



17.

PU3NKO-XMMUYECKNE MeTOoAbl, UCNOoNb3yemble ANS KOH(POPMAaLMOHHOrO aHanusa: U3MepeHue
OUNOSIbHBbIX MOMEHTOB, PEHTreHOCTPYKTYPHbLIM N anekTpoHorpaduyeckun aHanus, UK-, KP-, n
AMP-cnekTpockonus.

18. AHM30TPONNA MarHUTHOM BOCMNPUUMYMBOCTM TPYNN C akcuanbHou cummeTpuen (rpynnel C-C,C-

=
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10.
11.
12.
13.
14.
15.
16.

17.
18.
19.

20.

21.
22.
23.

24,
25.
26.

Noop,rwd

X,C-C,C=N) n nnockux cdparmeHtoB (C=C, C=0, 3noKCuaHbIN LMKIT), BIUSHNE €€ Ha BENUYNHY
XumMmyeckoro cgsura B cnektpax AMP; BnusiHMe BHyTpumornekynapHoro BaH-gep-Baanbcosa
B3aMMOLENCTBUSA Ha BEMNYMHY XUMMUYECKOro casura B MPOTOHHOM U yriepogHom cnektpax AMP;
romosgepHbln  acpdpekt OBepxaysepa; 3aBUCUMOCTb BENMMYMH  KOHCTAHT  CMWH-CMMHOBOrO
B3anmogenctens H-H n C-H oT reomeTpum monekynebl, ypaBHeHne Kapnnyca onsi BULUHaNbHbIX
KOHCTaHT, B3auMoaencTBne 4vepes 4 CBA3W; NapamMarHuTHble cABuralolime peareHTbl, B TOM
yucne — xuparsbHble; AByMepHas crnektpockonusa AMP.

MepeyeHb BONpPOCOB (K KOHTponbHOM paboTte Ne 2)
CTtepeoxumnst ankaHoB M WX Mpom3BOAHbIX. KoHoOpMauUWOHHBIA aHanmM3 ankaHoB U UX
NPOV3BOOHbIX.
KoHtbopmauusa gnactepeomepos.
OnTuyeckn akTnBHbIE anudaTuyeckme CoeanHeHNs.
BrivsHme CTpoeHnst Ha ONTUYECKYH0 aKTUBHOCTbL M MeToAbl ee pacyeTa.
Ctepeoxmmums anuuuKnm4eckux CoeanHeHUNn.
OcobeHHOCTM NPOCTPaHCTBEHHOM M30MEPUN B LiMKnax. HanpskeHnst B LUMKNMYECKNX CUCTEMAX.
Ctepeoxummst ManbIX LMKMOB.
CTepeoxmmMmsa LUUKIOrekCaHoBbIX COeAMHEeHUn: hopMa Konel, akcuarnbHble W 3KBaTopuarbHble
3aMecTuUTenun, KOHBEpCUsi, KOHOpMaUMOHHasa 3Heprus. CTepeoxmMmnsa peakumi nNpou3BOAHbLIX
LmKrorekcaHa.
CpeaHue uuknbl, 0COBEHHOCTU UX CTPOEHUS U CBONCTBA (TpaHCaHynnspHble B3aMMOAENCTBUS U
peakuun).
Makpouuknbl.
KoHaeHcupoBaHHbIE CUCTEMBI.
KapkacHble CTPYKTYpbl.
Ctepeoxumms coegmHeHun ¢ kpatHbiMu C=C-cBasamun. E,Z-n3omepHble ankeHbl.
CTepeoxumms apomMaTU4eCKNX COeaANHEHNN.
KoHtbopMaunmn 3amelleHHbIX apeHoB.
OnTuyeckn akTMBHblE apomaTUyeckne COeAVHEHWUs: MNpou3BOoAdHble ©OeH3ona € XxuparnbHoWn
©okoBoON Lenbto, NpomM3BoaHble AndeHuna, LmknogaHel, aHca-coeguHeHus, refimueHbl.
Ctepeonsomepunst KyMysieHOB U CIMPaHOB.
Ctepeoxumunsi coegmMHeEHU a3oTa.
Ctepeoxummnsi amuHoB. TeTpasgpuyeckoe CTpoeHne Mornekyn amuHoB. [lupamuganbHas
MHBepcus asoTa. lNnaHapHasa nHeepcusa asora.
Ctepeoxumnsi COeAMHEHW a30Ta, CBS3AHHOMO [OBOWHOW CBSI3bIO: OKCUMbI, TMOPa30HbI,
ocHoBaHus WWndpda, asacoegmHeHms.
OnTnyeckasa akTMBHOCTb COEAUHEHUIN YETbIPEXKOOPAMHALIMOHHOIO a3oTa.
CTepeoxmmMmsa HaCbILLEHHbIX LWECTUYNEHHbIX reTEPOLIMKITOB.
MunepuanH. [MeprngpOXnHONMH. [puyMHbl CMeWeHNa KOHOPMaLMOHHOMO paBHOBECUS B
neprugpoxvHONNHE N ero Npom3BoaHbIX. [epruapoakpuamH.
Ctepeoxummns amnaoB 1 UX NPOU3BOLHbIX.
Kucnopogcoaepxaliue retepoLumkibl.
Ctepeoxumuns coeguHeHun cepbl, docdopa, kpemHus n 6opa.

TEMbIl PE®EPATOB:
Mpupoga pauemaTtoB (KOHromepar, paueMnyeckme CoeguHeHuns, ncesgopasemar), MeToabl
pasgeneHns aHaHTuomepos (obLwme noaxoapl)
OnpeneneHne COOTHOLLEHNSA CTEPEOU3OMEPOB CrEKTParbHbIMKU METOAAMM.
VaeHTudukaunsa nHanemnayarnbHbIX CTEPEOU30OMEPOB
Pauemusauus, paclienneHne pauemaToB
PasgeneHne onTn4eckn akTUBHbIX OCHOBaHUMN
PasneneHne onTuyeckn akTUBHbIX aMUHOKUCTIOT
PasgeneHne coegmHeHun, cogepkawmnx OH n SH rpynnbl



8. XpomaTtorpadunyeckne MetToabl pasgeneHnsa pauemaTon
9. Bbuoxmmunyeckne metToabl pasgeneHna palemaToB

[nga oueHnBaHuA pes3ynbTaToB OBy4YeHUS NPWU BbIMNOSHEHUN AOMALUHUX 3a4aHWUN, KOHTPOSbHbIX
paboT 1 3awmTe pedepatoB NUCMOMb3YHTCA CneayoLme nokasaTenu:

1) 3HaHWMEe OCHOBHbIX oOnpeaeneHni, MNOHATUA WU TEPMUHOB CTEPEOXMMUMU; MPUHLMNOB
CTEPEeOoCenekTMBHOrO CMHTE3a OpraHMYeCcKUX CoeanHEHMI; OCOBEHHOCTEN CTPOEHUA aToMa yriepoga B
XVparnbHbIX OPraHWYecKMxX COEeAMHEHUNAX; MEXaHU3MOB XUMWYECKUX peakuuin, MpoTeKalwmx C
obpa3oBaHNEM CTEPEOreHHbIX OPraHUYeCKNX COeaUHEHWIA, OCHOBHbIX METOAOB ONpeaeneHns CTPYKTYpbl
cTepeocoeuMHEHUA U BblAENEHUs OOHOr0 U3 CTEPEOU3OMEpPOoB, MEPCMNEKTUB U TEeHOEHUMN pasBUTUS
OpraHn4eckon cTepeoxnmMmmm

2) yMmeHvne onpeaensaTb CTEPEeOoreHHble LEHTPbl B XUparnbHbIX MOMEKynax, 3anucbiBaTb
YPaBHEHUSX XUMUYECKMX peakum C yyacTMeM CTEepeoreHHOro UeHTpa WM MpuBOASALMX K ero
00pa3oBaHuio;

3) BrnageHne OCHOBHbIMU TEOPUAMU, MEXaHM3MaMu U MOAENs MU, ONUCbIBaOLWUMK PUnyeckne
N  XMMWYECKME CBOWCTBA XupalbHbIX OPraHMYeckKnx COEAMHEHUN; HOMEHKNATypoOW XuparbHbIX
OpraHMyecKknx coeguHeHUn pasnuyHbIX KNaccos

[na oueHMBaHMsA pe3ynbTaToB OOYyYeHWs UCMONb3yeTcsl LKana — OTMMYHO, XOpOoLo,
YL4,0BNEeTBOPUTENBHO, HeY4OBNETBOPUTENBHO.

20.2 NMpomexyTo4yHasa aTrecTaumsa

lMpomexyToyHasa aTTecTaumsi No AUCUUNIIMHE OCYLLIECTBNSETCS C MOMOLLLIO Crieayowmx
OLUEeHOYHbIX cpeacTtB: CobecedosaHue Mo ak3aMeHayUOHHbIM buemanm.

MepeyeHb 3adaHul, mem peghepamos, mem ripe3eHmauul, Kypcosbix, doknados, mpebogaHusi K
rnpedcmasrieHuro nopmaosiuo, 80MPOCO8 K 3K3aMeHy (3adyemy) u nopsidok popmuposaHusi KUM

Komnnekt KMM Kk ak3ameHy
YTBEPXOAIO
3aBegytoLwmn kadeapom
opraHquCKon XUMNn

O.X.H., npod. X.C. Wnxanves

20

HanpasneHwne nogrotosku / cneymanbHocTb 040401 Xumusa

OucumnnuHa CTepeoxmumnsi OpraHN4yeckmx COeaANHEHNN

dopma o6yyeHnss oyHas

Bug KoHTpons ak3ameH

Bug atTecTtaumnm npomMexyTouHas

KoHTponbHo-usmeputenbHbin matepuan Ne 1

1. Ctepeoxumus, ee npegMeT 1 3agadn. OCHOBHbIE pasfenbl CTEPEOXUMUN.
2. MeToapl onpeaeneHns KoHUrypaumm d3HaHTMOMEpPOB.

lNpenogasaTtens K.X.H., gou. H.B. Ctonnoeckas



YTBEPXOAIO
3aBepyowwmin kacdeapon
OpraHn4ecKkon XumMmm

O.X.H., npod. X.C. Wnxanves

20

HanpasneHwne noarotoBku / cneymanbHocTb 040401 Xumus
OucumnnuHa CTepeoxmmnsi OpraHn4yeckux CoOeaANHEHUN
dopma 06y4eHnss ouHas

Bupg KoHTpons ak3ameH

Bup atTecTtaumnm npomMexyToyHas

KoHTponbHoO-u3MepuTenbHbIn Matepuan Ne 2

1. MNoHATME 0 CUMMETPUN N aCUMMETPUN. XUMPanNbHOCTb. DNEeMEHTbl CUMMETPUN U XpanbHOCTU. OCHOBbI
TEOPUN TOYEYHbIX rpynmn.

2. dU3NKO-XMMUYECKNE METOAbI, UCMONb3yeMble A5t KOHPOPMaLMOHHOIO aHanMaa.
MNpenogasaTtensb K.X.H., gou. H.B. Ctonnosckas

YTBEP>XOAKO
3aBepyowwmin kacdeapon
OpraHn4yeckon XMMmm

O.X.H., npod. X.C. Wnxanves

20

HanpasneHwne nogrotoBku / cneymanbHocTb 040401 Xumusa
OucumnnuHa CTtepeoxmmnsi OpraHN4yeckux COeaANHEHUN
dopma 06yyeHnss oyHas

Bug koHTpons ak3ameH

Bug atTectaumnm npoMexyToyHas

KoHTponbHO-uameputensHbin matepuan Ne 3

1. XapakTepucTukn CBA3er (AnvHa cBs3en, BaneHTHble U AnagparnbHble yribl). MonekynspHele mogenu.
KoHdpopmaunoHHble ABneHus.

2. MNMonspumMeTpusi, XMpPONTUYECKNE U ApYrne MeTOAbl UCCreAOBaHUs B CTEPEOXUMUM.

lMNpenogasaTtensb K.X.H., gou. H.B. Ctonnosckas



YTBEPXOAIO
3aBepyowwmin kacdeapon
OpraHn4ecKkon XumMmm

O.X.H., npod. X.C. Wnxanves

.20
HanpaeneHne nogrotoBku / cneymanbHocTb 040401 Xumus

OucumnnuHa CTepeoxmmnsi opraHn4yeckmx CoOeaAnNHEHUN

dopma 06y4eHnss ouHas

Bupg KoHTpons ak3ameH

Bug atTecTtaumnm npomMexxyToyHas

KoHTponbHo-usmepuTtenbHbIi Matepuan Ne 4

1. NepcnekTBHbIE NPOEKLNOHHBbIE hopMyrbl, Npoekuun duwwepa CTepeoxnMmmyeckme HoMeHKNaTypbl.
AbcontoTHasa n OTHOCUTENbHAs KOHUrypaumm.

2. AHN30TPONNA MArHUTHOW BOCMPUUMHYMBOCTU FPYNN C aKkCuanbHOW CUMMETPUEN M NITOCKNX dparMeHTOB,

BNUSIHME ee Ha BeNMYNHY XMMUYECKoro cagura B cnektpax AMP.
MNpenogasaTtensb K.X.H., gou. H.B. Ctonnosckas

YTBEPXXOAKO
3aBegytoLwmn kadeapom
opraHu4eckon XuMum

O.X.H., npod. X.C. Wnxanves

20

HanpasneHwne nogrotoBku / cneymanbHocTb 040401 Xumusa
OucumnnuHa CTepeoxmumnsi OpraHN4yeckmx COeaANHEHNN
dopma o6yyeHnss oyHas

Bug KoHTpons ak3ameH

Bug atTectaunm npomMexyToyHas

KoHTponbHoO-uameputensHbin matepuan Ne 5

1. Ontuyeckass nzomepus, 0BYCNOBMEHHAs HaNUYMEM XUPASIbHOIO LEHTpa. QHAHTUOMEPDI.
IunacTtepeomepsbl.

2. OnpepgeneHvie NpocTpaHCTBEHHOM KoHdUrypaumn. OnpegeneHme KOHUrypauum c- u m-
Anactepeon3omepos.

lMNpenogasaTtensb K.X.H., gou. H.B. Ctonnosckas



YTBEPXOAIO
3aBepyoLmin kacpeapom
OpraHn4ecKkon XumMmm

O.X.H., npod. X.C. Wnxanves

20

HanpaeneHwne nogrotoBku / cneymanbHocTb 040401 Xumus
OucumnnuHa CTepeoxmmnsi OpraHn4yeckux CoOeaANHEHUN
dopma 06y4eHnss ouHas

Bupg KoHTpons ak3ameH

Bup atTecTtaumnm npomMexyToyHas

KoHTponbHO-nsmeputenbHbin matepuan Ne 6

1. CoeanHEHMS1 C HECKONBKMMMW XUpanbHbIMU LLEHTPAMU, G-OUacTePEOMEpDI. T-AnacTepeoMephbl
(reomeTpuyeckmne n3omepbl).

2. BnunsHue BHyTpuMonekynspHoro BaH-gep-BaanbcoBa B3aumogencTeusa Ha BENMYMHY XMMUYECKOTO

caBura B MPOTOHHOM M yrnepogHom crektpax AMP; romosgepHbin adhdpekt OBepxaysepa.

MNpenogasaTtensb K.X.H., gou. H.B. Ctonnosckas

YTBEPXXOAKO
3aBegytoLwmn kadeapom
OpraHn4yeckon XMMmm

O.X.H., npod. X.C. Wnxanves

20

HanpasneHwne nogrotoBku / cneumanbHocTb 040401 Xumusa
OucumnnuHa CTtepeoxmmnsi OpraHn4yeCckux COeaANHEHUN
dopma o6yyeHnss oyHas

Bug KoHTpons ak3ameH

Bug atTecTaumm npomMexyToyHas

KoHTponbHO-u3ameputenbHbin matepuan Ne 7
1. McespoacummeTpuyeckuii atom yriepoga. MNpoxupanbHOCTb U ee 0603HaYeHUs.

2. CTepeoxvmus ankaHoB W UX NPOM3BOAHBIX. KOH(DOPMAaLIMOHHbIM aHanua ankaHoB 1 UX NPOM3BOAHLIX.

lNpenogasaTtens K.X.H., gou. H.B. Ctonnoeckas



YTBEPXOAIO
3aBepyowwmin kacdeapon
OpraHn4ecKkon XumMmm

O.X.H., npod. X.C. Wnxanves

.20
HanpasneHne noarotoBku / cneymanbHocTb 040401 Xumus
OucumnnuHa CTepeoxmmnsi opraHn4yeckmx CoOeaAnNHEHUN
dopma 06y4eHnss ouHas
Bupg KoHTpons ak3ameH
Bug atTecTtaumnm npomMexxyToyHas
KoHTponbHO-n3meputenbHbIn maTtepuan Ne 8

1. McTopusi BOSHUKHOBEHUS U Pa3BUTUS CTEPEOXMMUYECKUX NPEeACTaBNeHn N MeTOO0B.
XapakTepucTukun cBasen (4nnHa CBA3en, BaneHTHble U AudAparnbHble Yribl).

2. VK-, KP-, n AMP-cnekTpockonus Kak MeTOAbl aHannsa B CTEPEOXNUMUIMK.

MNpenogasaTtensb K.X.H., gou. H.B. Ctonnosckas

YTBEP>XOARO
3aBegytoLmin kacdeapom
OpraHn4yeckon XMMmm

O.X.H., npod. X.C. Wnxanves

20

HanpasneHwne nogrotoBku / cneymanbHocTb 040401 Xumusa
OucumnnuHa CTepeoxmummsi OpraHN4yeckux COeaANHEHUN
dopma o6yyeHnss oyHas

Bug KoHTpons ak3ameH

Bug atTectaumnm npoMexyToyHas

KoHTponbHO-usmeputenbHbin matepuan Ne 9

1. NMepcnekTnBHbLIE NPOEKLMOHHBLIE POPMYIbI, NpoeKkuun dulepa CTEPeoXMMUYECKUe HOMEHKNaTYpbI.
ABCOMIOTHAsA 1 OTHOCUTENbHAasA KOHUrypauuu.

2. OnpeperneHue NpocTpaHCTBEHHOW KoHUrypauun. OnpegeneHue KoHpurypaumm o- u -
Anactepeon3omMepos.

Mpenogasartenb K.X.H., gou. H.B. Ctonnosckas



YTBEPXOAIO
3aBepyowwmin kacdeapon
OpraHn4ecKkon XumMmm

O.X.H., npod. X.C. Wnxanves

20

HanpaeneHne nogrotoBku / cneymanbHocTb 040401 Xumus
OucumnnuHa CTepeoxmmnsi OpraHn4eckux CoeanHeHumn
dopma 06y4eHnss ouHas

Bupg KoHTpons ak3ameH

Bug atTecTtaumnm npomMexxyToyHas

KoHTponbHO-n3ameputenbHbI matepuan Ne 10

1. QHaHTMOMepbl. Onactepeomepbl. CoeanHEHUS C HECKOMBbKUMM XMParbHbIMU LEeHTpamMi, G-
AvactepeoMepbl. T-anacTepeomepbl (reoMeTpuyeckue M3omepsbl).

2. DU3NKO-XUMUYECKNE METObI, UCMOSb3yeMble A51s KOHPOPMaLMOHHOMO aHanMaa.

MNpenogasaTtensb K.X.H., gou. H.B. Ctonnosckas

Onucanune TexHonornm npoeeaeHus NpomexyTovHas atTectauusa NPpoBOaUTCS B COOTBETCTBUN C
MonoxeHnem O npoBedeHUN MPOMEXYTOYHOM aTTecTauum obyyarowmxca no obpasoBaTeribHbIM
nporpammam Bhiclwero obpasosanus 1 BI'Y 2.1.07— 2018. Mo peweHnto kadeapbl OLEHKN 3@ 3K3aMeH
MOryT OblTb BbICTABMEHbI NO pe3ynbTataM Tekylen aTTecTauum obydarouierocs B CEMECTpe, HO He
paHee, YeM Ha 3akrouuTeNbHOM 3aHATUK. [py Hecornacum cTydeHTa C OUEHKOW nocnegHuin Brnpa.e
coaBaTb 9K3aMeH/3a4eT Ha oOLMX OCHOBaHUSAX.

Tpe6OBaHI/IFI K BbIMOMNHEHMIO 3aaHWN, LWKanbl 1 Kputepmn oueHnBaHUA.

[ns oueHnBaHWs pe3ynbTaTtoB 0Oy4YeHMs1 Ha 3K3aMeHe UCNONb3YTCH creayloLme nokasartenu:

1) 3HaHWE OCHOBHbIX OMNpeaeneHui, MOHATMIN U TEPMUHOB CTEPEOXMMUM; MNPUHLMMNOB
CTEepeocenekTUBHOIO CMHTE3a OpraHMYecKkMx coeauHeHu; o0cobeHHOCTen CTPOeHNsa aTtoma yrrepoaa
B XMpanbHbIX OPraHU4YecKUX COeOUHEHUSIX; MEXaHM3MOB XUMWUYECKMX peakuui, NpoTeKarLlmnx C
00pa3oBaHMEM CTEPEOreHHbIX OPraHMYEeckUX COEAMHEHWUA, OCHOBHbLIX METOAOB onpeaeneHns
CTPYKTYpPbl CTEPEOCOEAMHEHNI U BblOENIEHNSA OOHOMO M3 CTEPEOM3OMEPOB, NEPCNEKTUB U TEHOEHLUM
pa3BUTUS OPraHNYeCcKon CTEPEOXUMNA

2) ymeHue onpegensiTb CTEPEOreHHble LIEHTPbl B XMpasnbHbIX MOMeKynax, 3anucbiBaTb
YPaBHEHUSX XMMUYECKUX peakuui C yvyaCcTUEM CTEPEOreHHOro LEeHTpa WNn NpuBOASALLMX K €ero
00pa3oBaHuio;

3) BnNageHne OCHOBHBbIMM TEOPUSIMW, MEXaHU3MaMuM W MOAENsIMW, OMUCbIBAOLLMMMU
dusnyeckne M XMMUYECKME CBOMCTBA XWUparibHbIX OpPraHMYEecKMX COEAMHEHUN; HOMEHKaTypoWn
XMpanbHbIX OPraHNYeCKNX COeANHEHUI Pa3NNYHbIX KIaccoB

,D,J'IFI oueHnBaHUA pe3ynbTaToB o6y'-|eH|/|;| Ha 9K3aMeHe C OLEHKOW ncnonb3yetca — OTIIMYHO,
XOopoLwlo, yaoBneTBOPUTENIbHO, HeyOoOBIIETBOPUTEITbHO. CooTHolLEeHNe nokasaTenen, Kputepmnes wu
LLKanbl oleHnBaHNA pe3ynbTaToB O6yqul/Iﬂ.



KpuTepuu oueHnBaHna KoMmneTeHuunm

YpoBeHb
cdhopmmpoBaH
HOCTHU
KOMMEeTeHLNN

Lkana
OLIEHOK

MonHoe cooTBETCTBME OTBETa OOYy4YaloLerocs BCeEM MEPEYUCITEHHbLIM
Kputepuam. NpoaeMOHCTPMPOBAHO 3HAHME OCHOBHbIX OnpeaeneHui
I'IOHFlTI/IIZ N TEPMUHOB CTEPEOXUMUN; NPUHLIMNOB CTEPEOCENEKTUBHOIO
CUHTE3a OpraHNYecKknx coegmHeHuin; 0oCobEeHHOCTEN CTPOEHMs aToMa
yrnepop,a B XupalnibHblIX OpraHM4ecknx coeanHeHUAX; MexXaHU3MOB
XUMUYECKUX peakLuii, NpoTeKarLlnx ¢ obpasoBaHNEM CTEPEOreHHbIX
OpPraHUYecKnUX COEAMHEHWUWA, OCHOBHbIX METOOOB OnpeaeneHus
CTPYKTYpbl ~ CTEPEOCOEAVHEHM W BblOENEHMs  OdHOro U3
CTEePEOM30OMEPOB, NEPCMNEKTUB U TEHAEHUMUA pas3BUTUS OpraHUYecKoun
CTEPEOXMMUM, YMEHME OnpedensTb CTEePeoreHHble LUEeHTpbl B
XUpanbHbIX  MOFEKynax, 3anucbiBaTb YpPaBHEHUSIX  XUMUYECKUX
peakumi ¢ y4yacTMemM CTEpPEeOoreHHOro LeHTpa uMnm npuBoAsaLLMX K ero
06pasoBaHmo; BnageHne OCHOBHbIMKU TeopunamMu, MexaHunamamm wu
MOAensiMn, OnucbiBalWMMN (U3MYECKME U XMMUYECKME CBOWCTBA
XUpanbHbIX OpPraHNYeckUX COeAMHEHWN; HOMEHKNATYpPOn XuparbHbIX
opraqueCKmx Coe,D,VlHeHI/IIZ pa3J'II/ILIHbIX KnaccoB

[NoBbILLEHHbIN
YPOBEHb

OTITNYHO

O6yvarowuncs B NOMHON Mepe BrageeT MOHATUMHBIM annapaTtoMm
OpraHMYecKon XMMuK, cnocobeH WMMCTPMPOBaTh OTBET NpUMeEpPamu,
YpaBHEHMSIMU peakUmWi, 3KCNepUMeHTabHbIMU AaHHbIMU.

BasoBbil
YpPOBEHb

XOpOLLO

OTBET Ha KOHTPOJSIbHO-U3MEPUTESbHLIA MaTepuarn He COOTBETCTBYET
oOHOMY (OBYM) M3 NEpeYnCreHHbIX nokasaTtenei, Ho obydalowmics
JaeT npaBuibHble OTBETbl Ha  AOMOSIHUTESbHble  BOMPOCHI.
HepnoctaToyHo NpOOEMOHCTPMPOBaAHO 3HAaHWE OCHOBHbLIX KIaccoB
XVpanbHbIX OpraHUYeckMX COEOMHEHWUIA, MX CTpoeHusl, crocobos
nony4YeHuns, OUsnN4YeCcKUX N XMMUYECKMX CBOWCTB.

MoporoBbii
YPOBEHb

yOOBNETBOP
UTENbHO

OTBET Ha KOHTPOSbHO-U3MEpPUTENbHbBIA MaTepuarn He COOTBETCTBYET
nobbiM ABYM (TpeM) n3 nepeyvncneHHblx nokasarenemn, obyyarowmimncs
[aeT  HenonHole  OTBETbl Ha  JOMOMHUTENbHbIE  BOMPOCHI.
[eMOoHCTpUpyeT YacTU4Hble 3HAHUA OCHOBHBIX KIACCOB XMparnbHbIX
OpraHM4yeckux COeaUHEHWUNA, WX CTPOEHUs, CrnocobOB MNonyyeHwus,

(*)I/I3I/I‘-I€CKI/IX M XUMWUYECKNX CBOWCTB, He ymeeT onpenenntb
XuparbHble LEHTPbI B MoJekyrne, 006 BACHUTb npuHUnnbI
cTepeoHanpaBneHHOCTN OCHOBHBbIX peaKLl,VIVI, Oonyckaet

CylwleCTBEHHbIE oLnbKM npn HannMcaHum ypaBHeHMVI peakuunn.

HeyaoBneTB
opuTENbHO




