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1. HammeHnoBaHue JUCHUININHBI

KOOpI[I/IHaIII/IOHHaSI XUMUA

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B BapuaTUBHYIO YacTh biioka « C.1 » 0o0pa3oBaTelbHON MTPOrpaMMBbI 110 HaIlpaBICHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

CnenuanbHocTthb: 04.05.01 OyHnaMeHTabHAS U IPUKIAAHAS XUMHUS

HarpaBJeHHOCTh [Iporpamma mmpoxroro mpoduis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus qucuuiuInHb KoopAnHAIIMOHHAS XUMHS ¥ 00yUaIONIerocs TOJDKHBI ObITh
c(hOPMHUPOBAHEI CIIEAYIONINE KOMITETCHIINH:

04.05.01 ®yngameHTanbpHas ¥ TIPHUKIAIHAS XUMHUS (HAIIpaBIeHHOCTH : [IporpamMma mmpokroro mpoduis)
OIIK.1 3HaTh OCHOBHBIE TEOPHH, YUCHUS U KOHIICTIIINHN B TPO(ECCHOHATEHOM 00aCcTH
IIK.3 Biazets cucteMoit GyHIaMEHTATBHBIX XUMHUYECKUX MMOHATUHA U METOAOJOTUYECKHUX aCTIEeKTOB XUMUH,
dbopMaMu U METOAAMH Hay4YHOTO MO3HAHUSA



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 04.05.01 ®ynnameHTanbpHas ¥ NpUKIaaHAs XUMHUSI (HAIIPABJIEHHOCTD:
[Iporpamma mupokoro npouss)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 11
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHUILIUHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 66
(ak.4ac.)
®opMbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HtoroBoe koHTposbHOE MeponpusTue (1)
[TucebmenHOE KOHTPOJIBHOE MeponpusTue (3)
DopMbI IPOMEKYTOUYHOM 3auer (11 Tpumectp)
arrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

BxoaHnoe TectupoBanue
BxonHoit koHTpONs IpoBOAKTCS B (popme Tecta. Brirowaer 3amanus o oOmieil 1 HeopraHM4eCKOH XUMHUH,
KPUCTAIIOXUMUH, (PU3UKO-XUMUIESCKIM METOJIaM aHaN3a.

OO01ast xapakTepucTHKA KOOPAUHALIMOHHBIX COeIMHEHM
OcHOBHBIE TIOHATHS KOOPJIMHAIIMOHHON XUMUHN (KOMIUJIEKCHOE COCTMHEHHE, KOOPAMHAITMOHHOE COSTMHEHNUE,
JIUTaH/1, TOHOPHBIN aTOM, KOOpPJAWHAIIMOHHAS cepa, KOOPAUHAITMOHHOE YHUCIIO, IEHTATHOCTh, TAIITHYHOCTH ).
Kpatkas uctopusi pa3BUTHS XUMUU KOOPIUHAIIMOHHBIX COCIUHEHUHN. YUeHbIe, BHECIINE HANOOIBIINUN BKIIA]] B
pa3BUTHE KOOPAWHAMOHHON xumuu. Kinaccudukaius koopAMHAITMOHHBIX COSAMHEHUH.

Howmenxknarypa Bepuepa u UFOITAK. CtpykrypHas uzomepusi. Usomepus cBsizu.

Cucrematrika KOOPJIAUHAIIMOHHBIX COCIUHEHUI:

- OHOsAIepHBIE KOOPAMHAIIMOHHBIE COeIMHEHNs. BepHEepOBCKIe KOMIUIEKCHI (aKBaKOMILIEKCHI,
aII0KOMIUIEKCHI, TOAPOKCOKOMILIEKCHI, aMMUAKAaThl, TUAPUIbI, aHUOHTAJIOT€HATHl U KATHOHTAJIT€HBI).

- Kap6onusl. [IpaBuiio CumxeBuka.

- [u-xomrnexcsl. depporieH, TUOSH30IXPOM.

- XenaTel. Y CTOMYMBOCTD LIUKIIOB.

- Makponukinnueckue JUraujbl u ux koMiiekcsl. [Topdupunsl, kpayH3(hUphl, KpUIITAHbL.

Kiacrepsl, rerepononucoenunenus. KoopanHanuonsusie onuroMepsl. KoMIieKkcs! ¢ TMraniaMyu MOJIeKyJIaMu
ra3oB. Koop/iMHallMOHHBIE TTOJIUMEPHI, T€TUKATHI, ICHIPUMEPDI, KUAKAE KPUCTAIUIBI U TIeHKU. KoopauHarus
Ha MMOBEPXHOCTH.

KomruiekcHble coeTuHEeHUsT B XUMUYECKOM TEXHOIOTHH (KaTalu3aTopbl CHHTE3a, kpacutenn). KomruiekcHbie
COCTUHEHHS B OMOJIOTHUECKUX cucTeMax. [I[puMeHeHne KOMITJIEKCHBIX COeIMHeHUI B MenuiinHe. [Ipumenenue
KOMIUIEKCHBIX COCIMHEHUH B aHATUTHYECKON XUMHH (KOMIUIEKCOHOMETPUUYECKOE TUTPOBAHUE, MACKUPOBAHUE,
AKCTPAKIHS, TPABUMETPUUYECKUI aHAIN3, MIOHOOOMEHHOE pa3JIeieHHe).

CTpoeHue U CBOICTBA KOOPAUHAIMOHHBIX COeIMHEHM I
Pa3BuTHe B3rIA10B HAa IPUPOTY XUMUYECKON CBSI3U B KOOPAMHALMOHHBIX coequHeHusIX. KoopauHanmnonHas
teopusi Bepuepa. OCHOBHBIE 1 TOOOYHBIE BAIEHTHOCTH. TEOpHs BAICHTHBIX CBsA3ei. OCHOBHBIC TIOJIOKEHUS
TCOpPHUH. O6'I)$ICHGHI/IC MPOCTPAHCTBCHHOI'O CTPOCHUA U MArHUTHBIX CBOICTB KOMILIEKCOB. HU3K0oCIIMHOBEIE 1
BBICOKOCIIMHOBBIC KOMIIJICKCHI. TT-AaTHBHAs CBA3b.

Teopus kpucramaunueckoro nosst. O6macts npuMeHeHus: Teopuu. OCHOBHBIE MTOJIOKEHHS. TepMoIuHAMUYECKOe
00BSICHEHHE YCTOHUYNBOCTH KOMIUTIEKCOB. OOBsICHEHUE CIIEKTPATIBHBIX U MAarHUTHBIX CBOWCTB.
Crnexktpoxumudeckuil psit muragaoB. Dddext Ana-Temnepa. OObsICHEHHE UCKAKEHUS OKTadIpHUUECKOM
CTPYKTYpbI KomiiekcoB. Psn Upsunra-Bunbssamca. Hedenokcernueckuit 23ppext — npsimoe 10Ka3aTeNbCTBO
KOBaJICHTHOM CBSI3M B KOMIIJIEKCAX.

Teopus noss JIMraH10B Kak pa3BUTHE TEOPUHU KpUcTauIMueckoro nois. Oxrasapuueckoe nojue. [Ipumenenue
METOOB JJIsl OITUCAHUS XUMUYECKOH CBSI3H.

MeToabl CMHTE3a KOOPAMHAIIMOHHBIX COeINHEeHUI
[Tpsmoe B3aumoneiictere. OOMeH nuranaoB. Peakuuu aBoiiHoro ooMeHa. OKUCINTEIbHO-BOCCTAHOBUTEIIbHBIE
METOBI. DIEKTPOXUMHUYECKHE U (POTOXMMHUYECKHE peakny. TeMIutaTHeid cuaTe3. Peakiym
KOOPJIMHHMPOBAHHOIO JMranaa. PaBHOBeCHbIE BapuaHThI CHHTE3a. B3anmoielicTBre IMraiaoB U colei
MeTauioB. Peakuinu oomeHna. CuHTe3bl OeTa-AMKeToHaToB. HanmpaBieHHbIH CUHTE3.



Bsaumnoe Biausiaue rpymi. [Ipasuio Yepnsesa. McciaenoBanue TpaHCBIUSIHUS.

Oco0eHHOCTH peakuuil KOMIJIEKCO0OPA30BaAHUSA
OcHoBHBIE THITBI KOMIUIEKCOOOpa3zoBarteneil. Katnons! kinacca A u B. CooTBeTcTBHE C KUCIOTHO-OCHOBHOM
Teopueil JIprounca.

OCHOBHBIE HEOPTaHUYECKUE JTUTAH/IBI C PAa3JIMYHBIMU JOHOPHBIMA aTOMaMH. OCHOBHBIE TUITBI IOHOPHBIX
atromoB. OO11ast XapaKTepUCTHKA COOTBETCTBYIOIIUX KOMIUIEKCOB. Teopus JIptorca. Barnsn Ha qoHOpHO-
AKILIENITOPHOE B3aUMOJICHCTBHE KaK HAa KMUCIIOTHO-OCHOBHOE. Teopusi MATKMX U KECTKUX KUCIIOT U OCHOBAHUI
[Iupcona. JInranasl: BoJa, THAPOKCUI, AaMMHUAK, aMUJT, UMUJ], OPTAaHUYECKUE aMUHBI, THIPOKCUIIAMYH,
TUIpa3uH, TUPUINH, KApOOHOBBIE KUCIOTHI, KOMIUIEKCOHBI KJIacca aMHUHOIOJINKAPOOHOBBIX KUCIIOT,
nepxJopat, cyiasdat, pochaT, HUTpaT, KapOOHAT, HUTPUT, POAAHU, TUAHU], TATIOTEHU L, (POCHUHBL,
CepoBOIOpO, THOIDHPEI, CyTb(OKCHUIBI, OKHCH yrieponaa (I1), n30HUTpUITEI, HeNpeeIbHbIC YTIIEBOAOPOIBI (1T
-KOMIUIEKChI). I Ka)KI0ro JUraia paccMaTpyUBalOTCs: FreOMeTprUecKast KOH(UTYypalus JIUran/ja, J0HOpHbIe
CBOMCTBa, CIOCOOBI KOOPAMHALIMY, YCTOMYUBOCTh U TAOMIFHOCTD KOMITJIEKCOB. B3auMHOe BIUSHUE JIMTaHIOB
B KOOPJIMHAIIMOHHBIX coequHeHusaX. Tpanc-Bnuanue. L{uc-pnusHue. I3MeHEHNE XUMHYECKUX CBOMCTB
JIMTaH/IOB BCIIEACTBUE BXOXKICHHUS BO BHYTPEHHIOIO KOOPAMHAIIMOHHYIO c(hepy KOMILIEKCa.

TepMoanHaMuyeckue XapakTepUCTUKH KOMILIEKCooOpa3oBaHus. PaBHOBecHs B pacTBOpax KOOPAHMHAIIMOHHBIX
coequHeHn. TepMoaguHaMuueckas yCTOMYMBOCTh KOOPANHALMOHHBIX coequHEHN. CTyneH4aThlil xapakrep
KoMILIeKkcooOpa3oBanus. CTyneHJaThle KOHCTAHTHI YCTOMUMBOCTY U KOHCTAHTHI 0OpazoBaHus. [TomHas
KOHCTaHTa oOpa3oBaHus. [lonstue o pyHkimuu odpazoBanus. Kunernueckasi CTaOMIBHOCTh KOMIUIEKCHBIX
coennHEeHHMH. XenaTtHeid dGdexT. DHTponHitHas mpupoaa xemaTHoro s¢dekra. Tpanc-xenatabiid YHPeEKT.
Maxkpouuknndeckuii 3 hexT.

HNTOoroBoe KOHTPOJIbLHOE MEePONIPUATHE
Paznen nocesiieH crnocodbaM COCTaBIEHUS U PEIICHUS] MAaTEMAaTHYECKUX YPABHEHHM, ONMUCHIBAIOIIUX HOHHBIE
pPaBHOBECHSI B CUCTEMAX C Y4aCTHEM KOOPJAMHAIIMOHHBIX COCTMHCHUI



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Kucenes, 0. M. Xumust KOOpIMHAIIMOHHBIX coeuHEHUH B 2 4. YacTh 1. : y4eOHUK U TPAKTUKYM JIJIS
OakanaBpuaTa u maructpatypsl / FO. M. KuceneB. — Mocksa : M3znatenscTBo FOpaiit, 2019. — 439 ¢. —
(bakanaBp n maructp. Akagemudeckuii Kypc). — ISBN 978-5-534-02960-4. — Tekct : anexktponusiii // I6C
FOpaiir [caiiT]. https://urait.ru/bcode/434590

2. Kucernes, 0. M. XuMusi KOOpJMHALIMOHHBIX COEANHEHHH B 2 4. YacTb 2. : yUeOHUK U MPAKTUKYM JJIS
6akanaBpuaTa u maructparypsl / FO. M. KuceneB. — Mocksa : U3narensctBo FOpaiit, 2019. — 229 ¢. —
(bakamaBp 1 Mmaructp. Akagemudeckuii kKypc). — ISBN 978-5-534-02962-8. — Tekct : anekrponHsIii // 95C
IOpaiir [caiiT]. https://urait.ru/bcode/434591

JdomosHuTeIbHAS:

1. Heynauuna, JI. K. XuMusi KoOOpJMHALIMOHHBIX COEAUHEHHH : yueOHOE mocoOue JUIst akaJJeMHUYECKOTo
6akanaBpuata / JI. K. Heynauuna, H. B. Jlakuza. — Mocksa : U3narensctBo FOpaiit, 2019 ; ExatepunOypr :
W3n-Bo Ypau. yu-ta. — 123 c. — (VuuBepcutetsl Poccun). — ISBN 978-5-534-10882-8 (U3narenbcTBO
HOpaiit). — ISBN 978-5-7996-1297-9 (M3a-Bo Ypain. yH-ta). — Tekcr : anekrponnsiii / ObC KOpaiit [caiit].
https://www.urait.ru/bcode/432198



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO0pazoBartenbHBIN Mporiece 1Mo qucuuiuinae KoopanHanmoHHas XMMHEs IpenoiaraeT HCIOoIb30BaHue
CIIETYTOIIETO POTPAMMHOTO 00eCIIeUeHHs M HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
[Ipe3eHTanoHHBIE MaTEpUAbI (CITAHIBI IO TEMaM JIEKIIMOHHBIX U PAKTUYECKUX 3aHITHN).
Hoctyn B pexxume on-line B DiieKTpoHHyI0 6nbanoreunyto cuctemy (3bC).
JlocTyn B 37IEKTPOHHYIO HH(OPMAIIIOHHO-00pa30BaTEeIbHON Cpe/ly YHUBEPCUTETA.

[Ipu ocBOeHMM MaTepuana v BHITIOTHEHUS 3aJaHH M0 TUCIUIUIMHE PEKOMEHYETCsl UCTIOIB30BaHUE
MaTepuasoB, pa3MeIIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHITHI B PEXKHME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U HpeSeHTaHI/II\/'I, ayJuo- U BUJACOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMEIC 3a/IaHNA,
3aJJaHus JJI COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPOLECcca M0 AUCHHUILIHMHE

Jl71s ipoBeIeHUs IEKIIMOHHBIX 3aHSATHI U 3aHITHI CEMUHAPCKOT0 TUIIA HEOOXOAUMa ayIUTOPHS, OCHAIICHHAS
MPE3CHTAIIMOHHON TEXHUKOU (MMPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM MTPOTPAMMHBIM
obecrieueHreM, MeEJIOBOM (M) WJIM MapKEpHOH JOCKOM.
Jlabopartopusie 3ansTHs poBosaTcs B JlabopaTopuu oOiielt 1 HeopraHudeckoi XxumMuu u B Jlaboparopuu
busuko-xumMuaeckoro ananmsa. CoctaB obopyaoBanus onpeneineH B [lacriopre maboparopuid.
Jliig mpoBeieHUs! TPYIIOBBIX, MHIMBUYaJbHBIX KOHCYJIbTALIUA HEOOX0UMa ayAUTOPHSI, OCHALLIEHHAs
MIPE3CHTAIIMOHHON TEXHUKOH (IIPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IPOTPAMMHBIM
obecrieueHreM, MeJIOBOM (M) MIIM MapKepHOUH JOCKOM.
Texyuuii KOHTPOJIb IPOBOAST B ayAUTOPUHN, OCHALLICHHON MEJIOBOM (M) MJIM MapKEPHOM TOCKOM.
JUist IpoBeICHHs CAMOCTOATENIBHOM paboThl HEOOX0AMMa ayAUTOPHSL, OCHAIIIEHHAS KOMITBIOTEPHOW TEXHUKOM
C BO3MOKHOCTBIO OJKITIOUEHUs K ceTH «HTepHeT», 00ecrnedeHHbI JOCTYIIOM B 3JICKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO CPE/ly YHUBEPCUTETA.

[Tomemenus nayunoi 6uomuorexku [ITHUY mist oGecniederHust caMOCTOSITEIbHON PaboThl 00yYarOIINXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBLIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHATbHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIHN 3a11 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opynosana 11 nepcoHambHBIMU



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

6. UutanbHbIi 3a1 reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbioTephl, yCTaHOBIIEHHBIE B TIOMEIIECHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBast cuctema «Koncynprantlnocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
Koopaunauuonnasi xummst

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIIINHE 1A (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPUMTECPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
OIIK.1 3HaHHE OCHOBHBIX JTAIlOB HeynosiierBopureJ

3HaTb OCHOBHBIC TCOPUH,
YUCHUA 1 KOHICTILIUHA B

Pa3BUTHS KOOPAVMHAIIMOHHOM
XUMUHW; OCHOBHBIX OTIPEICTICHUM;

CTy,Z[CHT HC 3HACT OCHOBHBIC ITIOHATHUSA U
OIpCaACIICHUA KOOp,HI/IHaHI/IOHHOﬁ XHUMHU,

npodeccuoHanbHOM HOMEHKJIATYPY U KIacCU(HUKAIMIO, CUCTEMATUKY KOOPAMHAIIMOHHBIX COCIUHEHN.
obnactu KOMILJIEKCHBIX U He ymeer nate Ha3BaHHE COEMHEHUIO 11O
KOOpPJIMHAIIMOHHBIX coequnennii | HomeHknatype MIOITAK, cocraButs hopmyty
OT TPAIUIIMOHHBIX MOHOSJIEPHBIX | COEIMHEHUS 10 €r0 HA3BaHMUIO.
JI0 KJIaCTEPOB U YnoBaerBopuTebH
CyNpPaMOIIEKyISAPHBIX ancamoieii. | PparMeHTapHOe 3HaHUE OCHOBHBIX MOHSTHI
YMeHue Ha3BaTh COCAUHEHNS, OnpeAeIeHuH KOOpAMHAIMOHHOW Xumuu. He
HamnucaThb Q)opMyny KOMILIEKCA, HUMCET NPEACTABIICHUC O KJIaCCI/I(bI/IKaLII/II/I
IPUBECTH IIPUMEPHI COEMHEHHH, | KOMIUIEKCHBIX coeuHennii. CrocoOeH aath
OTHOCSIIIMECA K pa3HbIM KjlaccaMm | Ha3BaHHC U COCTABHUTh hopmyy s
KOOPJIHHAIIMOHHBIX coeqMHEHUN. | TPAAULIMOHHBIX MOHOSACPHBIX KOMIIJICKCOB.
Xopouo
3HaHUE OCHOBHBIX TIOHSTHI U ONIPEACIICHUN
KOOpJAUHAIMOHHOM XxuMuK. CPOpMUpPOBaHHBIE,
HO cojiepKalliie HeOoblne NpoOesbl 3HAHNS
HOMEHKJIATYPHI U KITaCCUPUKAIIHS
KOOPAWMHALIMOHHBIX COCIUHEHUM.
OtanyHo
CryneHT noka3plBaeT c(hOpMHUPOBAHHbIE
CHUCTEMAaTUYECKUE 3HAHUS OCHOBHBIX MTOHATHS U
orpeaeneHus, Kiaccuuxanum
KOOPAMHALIMOHHBIX COEIUHEHUMN. Y MEET
COCTaBUTH (HOPMYITy, Ha3BaHHUE
KOOPAMHALIMOHHOI'O COCAVHEHUS 110
HoMmenknatype MIOITAK.
K.3 3HaHUE OCHOBHBIX BOIIPOCOB HeynoBierBopureJ
BIIQJIETh CUCTEMOM MIPOCTPAHCTBEHHOI'O U He 3naeT coBpeMeHHbIE TEOPUU CTPOCHUS
(byH1aMeHTaIbHbBIX 3JIEKTPOHHOTO CTPOEHUS KOOPJMHAIIMOHHBIX COSMHEHUI, HEOOXOIMMBIX
XUMHUYECKHUX MOHATUH U | KOOPMHAIIMOHHBIX COeANHEHHA; | Ul popmMupoBanusa komnereHuu. He ymeer
METOA0JIOTUYECKHUX AKCIEPUMEHTAIBHBIX 1 OMHCHIBATh FT€OMETPHUIO KOMILJIEKCA, OLIEHUBATH

aCTICKTOB XUMHUH,
dbopmamMu 1 METOIAMU
HAYYHOTO IMO3HAHUS

TEOPETHUYECKUX METOIOB
UCCJIEJOBAHUS
MIPOCTPAHCTBEHHOT'O CTPOCHHMS
pa3IUYHBIX TUTIOB

YCTOMYHMBOCTh COSTMHEHU, HHTEPIPETUPOBATH
AJICKTPOHHBIE CIIEKTPHI.

Y10BJ1€TBOPUTEbH
Nwmeer npeacraBiaeHne 00 OCHOBHBIX TEOPHUAX




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

KOOPIMHAIIMOHHBIX COEAMHEHUH.
YMeHue OleHUTh yCTOMYUBOCTD,
TEOMETPHUIO, OKPACKY pacTBOpa
KOMIIJIEKCHOTO COE€IMHEHU;
WHTEPIPETUPOBATH FICKTPOHHBIC
CIIEKTPBI KOOPAMHAITMOHHBIX
COCIUHCHUH.

YnoBj1eTBOPUTEbH

CTPOEHHUS KOOPAUHAIIMOHHBIX COCTUHEHUMN, HO
MIPUMEHUTD UX MPAKTUYECKHU ISl KOHKPETHO
IIOCTABIICHHOM 3aJa4l HE MOJKET.
dparMeHTapHOE MPUMEHEHUE HABBIKOB
MBICITUTEIbHON AeATENLHOCTH.

Xopomuo
B nenom chopMupoBaHHbIE, HO COAepKaIINe
HeOOoIbIINe TPOOEITbl 3HAHHUSI COBPEMEHHBIX
TEOPHI CTPOSHUS KOOPIMHAIIMOHHBIX
coenuHeHn. He ymeeT uHTepnpeTupoBaTh
3JICKTPOHHBIE CIIEKTPHI KOOPIUHAITMOHHBIX
COCTUHEHUN.

OT1auuHoO
CrtyneHT nokaspiBaeT c(hopMUpOBaHHBIC
CHUCTEMATUYECKUE 3HAHUS TEOPUN CTPOCHHSI
KOOPJAMHAIIMOHHBIX COSTUHEHUN, YMECHUE
MPUMEHUTD UX Ha IpakThkKe. CrnocobeH
OIICHUTH T€OMETPHSI, YCTOHIMBOCTH U
WHTEPIPETHUPOBATH FJCKTPOHHBIE CIIEKTPHI
KOMIIIEKCHBIX COCAUHCHUM.

IIK.3

BIIAJICTh CUCTEMOMU
(byHIaMEeHTaJIbHBIX
XUMHUYECKHUX MMOHATHNA U
METOA0JIOTMYECKHX
aCIIeKTOB XUMHUH,
dbopmamu 1 MeTOAMHU
HAYYHOTO TIO3HAHUS

3HaHHE Pa3IMYHBIX METOJIOB
CHHTE3a KOOPAWHAIIMOHHBIX
coenvHeHU. Bnanenue
METOAMYECKUMH OCOOEHHOCTAMU
(U3UKO-XMMUYECKOTO
MCCIIEJOBAaHHS COCTaBa
KOOPJMHAIIMOHHBIX COEIMHEHHH.

HeynoBjsierBopures
He 3HaeT ocHOBHEIE METOAbI CUHTC3a
KOOpAWHAITMOHHBIX CO€}11/IH€HHI71, H€O6XOI[I/IMBIX
Uit popMUpOBaHUs KomreTeH . Het
HAaBBIKOB IMPOBCACHHUA SKCIICPUMECHTA U
BBIITOJIHCHHUA PaCUCTOB.

YnoBaerBopuTeabH
Nwmeet npezacrabiieHne 00 OCHOBHBIX METOAAX
CHUHTE3a U (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IX METOodax
HCCIIea0BaHUA COCTaBa KOMIIJICKCHBIX
COGHHHGHHﬁ, HO NPUMCHUTDH UX MPAKTUYCCKU
JUTSl KOHKPETHO MOCTaBJIEHHOM 3a1a4M HE
MoxeT. @parmMeHTapHOE IPUMEHEHNE HABBIKOB
MBICITUTENILHON U SKCTIEPUMEHTAIIEHOM
NeSITEIbHOCTH.

Xopomuro

B nenom chopMupoBaHHbIe, HO cOAepKaIINe
HeOOoJIbIIINe TPOOEIbl 3HAHKS METOI0B CHHTE3a
1 GUBUKO-XUMHYECKUX METO/I0B UCCIIEIOBAHMUS
cocTaBa KOMIUIEKCHBIX COSMHEHUN
KOOPJMHAIIMOHHBIX COeTMHEHUH. Brianenue
TEXHUKOM BBITIOJHEHUS XUMUYECKOTO aHaIH3a C
HEOOJIBIIUMHU MOTPEIIHOCTSIMU IIPU
WHTEPIPETAINH PE3yJIbTaTOB.




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1iu4HO
CryneHT noka3siBaeT c(hOPMUPOBAHHBIE
CUCTEMAaTUYECKUE 3HAHUS METOJIOB CUHTE3a U U
(U3UKO-XMMHYECKUX METOJOB UCCIIECIOBAHUS
cOCTaBa KOMIUIEKCHBIX COSIMHEHUN, YMEHUE
MPUMEHUTD UX Ha MIPaKTHKe. BrageeT TexHUKOM
BBITIOJTHEHUS] XUMUYECKOTO aHaIH3a.
[TokasbIBaeT ycnemnHoe npuMeHeHe HaBbIKOB
MBICTIUTEIHOU U 3KCIIEPUMEHTATbHON
NEeSTETHHOCTH.

OIIK.1

3HATh OCHOBHBIC TCOPHH,
VYCHUS U KOHIICTIIINH B
npoQecCuOHAIbLHON
obmactu

3HaHUE MEXaHU3MOB peaKuil
KOMILJIEKCOOOpa30BaHus B
pacTBOpax; BIUSHUS
[EHTPaJILHOTO aTOMa,
pacTBOpUTEIS, pa3Mep JUTaH/I0B
Ha MEXaHU3M peakLui
3amMerienus. Bnagenue oomumu
METOJIaMH OIIPEIETICHUS COCTaBa
KOMIUIEKCOB B PacTBOpE.

HeynoBierBopure
He 3HaeT MmexaHu3Mbl peakiuii
KOMILIEKCOOOpa3oBaHue, HEOOXOIUMBIX JIJIsI
dhopmupoBanus komneteHuu. He Bnageet
METOJaMH OTPECIICHHS COCTaBa KOMIUIEKCHBIX
COEMHEHHI B pacTBOPE.

YnoBaerBopurTeabH
Nwmeer npeacraBieHne 00 OCHOBHBIX
MEXaHU3MaxX PeakImi KOMIUIEKCOOOpa30BaHUe,
UX MaTEMaTUYECKOM BBIPAXKEHUU, HO
MIPUMEHUTD UX MPAKTUYECKHU ISl KOHKPETHO
IIOCTABIICHHOM 3aJ]a4l HE MOJKET.
®parMeHTapHOE MPUMEHEHUE HABBIKOB
MBICIIUTEIIEHON AeATCILHOCTH.

Xopouo
B neiom chopMupoBaHHEIE, HO COEpKAIIIHE
HeOOJbIIIMe TPOOEITBI 3HAHKSI MEXaHU3MOB
peakiuii KoMIiekcooOpa3oBaHue B pacTBOPE.
Bnanenne TeXHUKOM BBITTOJIHECHUS
XUMHYECKOI'0 aHAIM3a ¢ HEOOIbIINMHU
MOTPEITHOCTAMHU MPU UHTEPIPETAIIUN
pe3yJIbTaToOB.
OT1an4yHO

CryneHT noka3siBaeT c(hOpMUPOBAHHBIE
CHUCTEMaTUYECKUE 3HAHUS MEXAHU3MOB pPEeaKIINil
KOMILIEKCOOOpa30BaHUE B PaCTBOPE, YMEHHUE
MPUMEHUTH WX Ha MpakTuke.Brageer oOmmmu
METOJIaMH ONPEICIICHUS] KOMIUIEKCHBIX
COEMHEHHI B pacTBOPE.

IK.3

BJIAJIETh CUCTEMOM
byHIaMEHTATBHBIX
XUMHYECKHUX TIOHATUH U
METOJIOJIOTHYECKUX
aCTIeKTOB XUMHUH,

3HaHNE 3aKOHOMEPHOCTEN
YCTOMYNBOCTH
KOOPAMHALIMOHHBIX COEIUHEHUH.
YMeHHe COCTaBICHUS U PELICHUS
MaTEMaTHUYECKUX YPaBHEHUH,
ONMCHIBAIOLIUX HOHHBIE

HeynoBierBopure
He 3HaeT moHATHI 1 KpUTEpHEB CTAOUILHOCTH
KOOPJIMHAIIMOHHBIX COSTUHEHUN, HEOOXOIMMBIX
U1t popMHUpPOBaHUS KoMIieTeHIU. Het
HAaBBIKOB COCTaBJICHUS YPABHEHUN MOHHBIX
PaBHOBECHI W BBHITIOJTHEHUS PACUETOB.




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

dbopMaMu U METOAAMH
HAYYHOTO MO3HAHUS

PaBHOBECH:A B paCTBOpPaAx
KOMIIJICKCHBIX COCHHHCHHﬁ.

YnoBj1eTBOPUTEbH

Nwmeer npeacTaBieHne paBHOBECHUS B PaCTBOPax
KOOPJAMHALIMOHHBIX COETMHEHUMN, UX
MaTEeMaTHYeCKOM BBIPAKEHHUU, HO TPUMEHUTD
WX TIPAKTUYECKH JJISI KOHKPETHO MOCTaBICHHOMN
3aJa41 HE MOJKET

Xopomuo
B nenom chopMupoBaHHbIE, HO cOAepKaIINe
HeOOoJbIINe TPOOEIbI 3HAHHS POIIECCOB,
MIPOTEKAIONINX B PACTBOPAX KOMIUICKCHBIX
coequHeHnH. Bianenne TeXHUKON BBITOJTHEHUS
pacyeToB HOHHBIX PABHOBECHH ¢ HEOOJIBIIIUMHU
MOTPEUTHOCTSIMU TIPH HHTEPIIPETAIIIN
pe3yIbTaTOB.

OTtau4dHo
CryzneHT nokasbiBaeT c(hopMUpOBaHHBIC
CHUCTEMATUYECKHUE 3HAHUSI HOHHBIX PABHOBECHI
B PacTBOpaxX KOMIUIEKCHBIX COCTMHECHHM,
YMEHHUE MPUMEHHUTD UX Ha MPAKTUKE.
[TokaseiBaeT ycnenHoe NpUMEHEHHE HABBIKOB
MBICIIATEIBHON NEATENLHOCTH.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema nocraskd : 28/14/0/66 3auerl

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT

Cnoco0 npoBeeHust MepONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OleHKa 10 JUCIUIUIMHE B paMKax
IPOMEKYTOUHOW aTTEeCTAllUU OIPEIENIETCSl Ha OCHOBE 0ayIoB, HAOpAHHBIX 00YUYAIOIIUMCS Ha KOHTPOJIbHBIX
MEpONPHUATHUSAX, IPOBOJUMBIX B TEUEHUE YUEOHOT 0 MEPHOAA.

MaxkcumanbHoe Koan4decTBo 6ai1os : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 g0 100

«xopomo» - ot 61 no 80

«YJOBJIETBOPUTEJbHO» - 0T 43 10 60
«HEeYI0BJIETBOPUTEIbHO)» / «<He3a4TeHo» MeHee 43 Oaia

Komnerenuus Meponpusitue KoHnTposmmpyembie 3j1eMeHTbI
TeKYyLIero KOHTPOJIA pe3yJbTaToB 00y4eHHUs
BxoaHo# KOHTPOJIb Bxonnoe tectupoBanue NmeTs npeacTaBiaeHue 0 CTPOCHUM aTOMA.
Bxoznnoe TecTuposanue 3HAaTh OCHOBHBIE ONEPALIUU U IIEMEHTHI

CUMMCTPUU VYMeTh COCTaBUTH

ANIEKTPOHHYIO KOH(UTYpAIHIO aTOMa,
WOHA; ONPEJIETUTh 3JIEMEHTh CAMMETPHH
MOJIEKYJI; ONPENEIIUTh KOHLIEHTPALUU
HMOHOB B PACTBOPAX CJIA0BIX U CUIbHBIX
3NEKTPOAUTOB.BiiaieTs HaBbIKaMu

XUMHYCCKOT'O OKCIICPUMCHTA.




Komnerenuus Meponpusitue KonTposupyembie 3jieMeHTbI

TeKYyLIero KOHTPOJIs pe3yJibTaTOB 00y4eHH s
OIIK.1 OO1as xapakTepucTUKa 3HaTh: OCHOBHBIE ATAIlbl PA3BUTHS XUMUHU
3HaThb OCHOBHBIC TCOPUH, YUCHHUS U| KOOPIUHAIIMOHHBIX KOOPIMHAIIMOHHBIX COCIMHEHHUI;
KOHLETIINK B TIPO(ECCHOHANBHON COeIMHEHHIT OCHOBHBIE IOHATHUA U OIIPELAEIICHUS;
obnactn IMucbMeHHOe KOHTPOJIbHOE | HOMEHKIIATYPY U CUCTEMATHKY
MeponpusiTHe KOOPJIMHALIMOHHBIX COEIMHEHMIA;

CTEPEOXUMUIO KOOPAUHALMOHHBIX
coequHeHni. VIMeTh npecTaBlIeHue O
IIPOCTPAHCTBEHHOW MHTEPIIPETALIUU
KOOPJIMHAIIMOHHBIX YHce, (hakTopax,
BIIUSIOIINE HACTPOCHUE

KOOPJAMHALMOHHBIX NOJU3POB; TUIAX
MN30MEPUH KOOPAUHALIMOHHBIX
COCIIMHEHUM, Ha IPUMEPE COCIUHEHUN
IUTATHHBI, TAJUTAJUs, POAHS, UPUINS,
K0OabTa M IPYrux METAJUIOB. Y METh!

Ha3BaTb KOOPAWHAITUOHHBIC COCANHCHU A
o HoMmeHknatype MIOITAK, nanucars
(dbopMyITy IO €ro Ha3BaHUIO; YKa3aTh
LEHTPaJIbHBIA aTOM, JIUTaH, BHYTPEHHIOIO
Y BHEIIHIOO cdepy, KOOPIUHAIIMOHHOE
YHCIIO LIEHTPAJIBLHOTO aToMa.




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

IIK.3

BJIa/IETh CUCTEMOU
(byHIaMEHTAIbHBIX XUMHUYECKUX
MOHSITHI U METOJOJIOTUYECKUX
aCreKTOB XUMUH, popmMamu U
METOJaMH HaAyYHOTO MTO3HAHUS

CrtpoeHue u CBOMCTBA
KOOPJAMHAIIMOHHBIX
COETUHEHUH

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

3HaTh:DIEKTPOHHYIO CTPYKTYpPY aTOMOB

MEPEXOHBIX METAIIIOB; COBPEMEHHbIE
KBAaHTOBO-MEXaHUYECKHE TEOPUU CTPOCHUS
KOOPJAMHALIMOHHBIX

COEMHEHHUIA:

- Metoz BajleHTHBIX CBSI3EH.
['ubpuauzanmst aToMHBIX opOuTaneit. Tum
rHOpPUAN3AIMHA W TEOMETPHYSCKas
KOH(UTypalus KOMIIJIEKCOB.
BHemneopouranbHeie U
BHYTPUOPOUTAIIbHBIE KOMITJICKCHI.
MaruuTtHble CBOMCTBA KOOPAUHALMOHHBIX
COEIMHEHHI B CBETE TEOPUHU BAJIEHTHBIX
cBsa3eil. OCHOBHBIE HEIOCTATKU METO/a
BAJICHTHBIX CBsi3el. TeopHs OTTaJIKUBaHUS
AJIEKTPOHHBIX Nap BAJICHTHOU
000JI0YKH.

- Teopust KpuCTAIITUYECKOTO TOJIS
(TKII). OcHoBHble nonoxeHus. Crocoobl
pacmieruierns d-ypoBHe
KOMIUIEKCO0Opa30BaTes B MOJIe
paznuuHoi cummerpuu. [Tapamerp
pacuieruienusi. Cuia nojst JUranjioB.
CunbHble U cialbie noJsi. Beicoko- u
HU3KOCIIMHOBBIE KOH(UTYpaIuu. DHEeprust
CTaOWIM3aIMK TT0JIeM JIuranaoB. Huzko- u
BBICOKOCITMHOBBIE KOH(UTYPAIIHH.
OObsicHEHUE CIIEKTPATIbHBIX U MAaTHUTHBIX
CBOMCTB KOOPJIMHALIMOHHBIX COEIMHEHUM.
Crnexrpoxumuueckuil psia. Psg Mpeunra —
Buibsimca. DneKTpOHHBIE CIIEKTPhI
KOOPJIMHAIIMOHHBIX COCIMHEHUM.
[TapameTpsl Paka. Jluarpammbl
Tana0e-Cyrano. CTpyKTypHbIE U
TepMoauHamMuueckue 3¢ eKTs npu
pacieruieHnn ypoBHei. Ddekt Sdna
Tennepa. Hedenokcernueckuii 3pdexr —
MPSIMOE JI0Ka3aTEIbCTBO KOBAJIEHTHOM
CBSI3U B KOOPJIMHALIMOHHBIX COETMHEHUSIX.
Henocratku Teopun KpUCTALTUYECKOTO
TOJISL.

- Metoa MOJIEKyISIpPHBIX OpOUTAIICH.
JlnarpaMmbl SHEPTETUYECKUX YPOBHEHN




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

MOJIEKYJISIPHBIX opOUTane s
OKTa3pTYECKOT0 KOMILIEKCA C

[IEHTPaTbHBIM aTOMOM d-3JIeMEHTa U
JIUTaH/IaMH, HE UMEIOIIIUMU TT-OpOHaICH.
Bnusiaue tr-cBsizpiBanust Ha mapaMmeTpsl AO.

MarHuTHbIE Y ONITUYECKHUE CBOMCTBA.
Hu3kocnnHOBBIE U BEICOKOCITUHOBBIE
KOMIUIEKCHI. Pacripesesienre BaJIeHTHBIX
AJIEKTPOHOB 10 MOJIEKYJIIPHBIM OpOUTAIISIM
BBICOKO- ¥ HU3KOCIIMHOBOT'O KOMILJIEKCA.
ComnocraBieHne TEOPUN KPUCTAIIINYECKOTO
MIOJIS1 ¥ TEOPHH MOJIEKYJISIPHBIX OpOuTAasei.




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.1

3HATh OCHOBHBIE TEOPUH, YUCHHUS U
KOHIICTIIIHH B MPO(heCCHOHATBLHOMN
obnactu

IIK.3

BJIAJICTh CUCTEMOM
q)YHI[aMeHTaJ'II)HI)IX XUMHUYCCKUX
HOHfITI/H\/’I U MCTOOOJIOTHUYCCKUX
acTIeKTOB XUMHH, (OpMaMU U
MeToAaMu Hay‘IHOFO IIO3HAHUA

Oco0eHHOCTH peaKIuit
KOMIIJIEKCOOOpa30BaHUs
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3uatb:IIpasuno Ilefipone-Moprencena.

[ToHsiTHE O TPAaHCBIUSHUMU.
3aKOHOMEPHOCTh TPAHCBIUSHUS
N.N.Yepnsea. Pan TpaHCBIUSHUS.
KauecTBeHHas 1 KOJTMYECTBEHHAs
XapaKTEPUCTUKU TPAHCBIIUSHUS.
TpaHCBIUSIHUE B CTATUYECKOM U
JTUHAMHUYECKOM COCTOSTHUSIX.
Kunerndeckue u TepMoIMHaMUYECKIE
HCCIIE0BAHUS KOMILJIEKCOB B pacTBOpax:
HK- n SAMP-cnekrpockonus,
PEHTIE€HOCTPYKTYPHbIN aHAJIN3.
uc-BnusHue nurannos. [Ipasuio
TEPMUYECKON N30MEPU3ALNH KOMIIJIEKCOB
matunbl (1) n mannaaus

(D).

Y CTOMYMBOCTH KOOPAUHAIIMOHHBIX
coenuuenuil. [lonsarue u kpurepun
CTaOUITFHOCTH KOOPIUHAIIMOHHBIX
COEIMHEHUI. 3aKOHOMEPHOCTH
YCTOMYHUBOCTU KOOPIMHALIMOHHBIX
coenuuenuit. [Ipupona
KomIuiekcooopazosarens. [lpupona
JUTaHJ0B. XenaTHbIN 3P QEKT.
TepmoanHamuka xenaTHoro ¢ dekra.
[IpencraBnenue o ero npupoe.
Maxkpouuknndeckuit 3G ¢hexr.
Tpanc-xenaTHble coequHenus. M3omepus
XEJIaTHBIX KOMIUIEKCOB. KpunrarHerit
3¢ pexTKucnoTHO-0CHOBHBIE CBOMCTBA

KOOPAWHALIMOHHBIX COCIMHEHUN.
@aKTOpBI, BIUAIOLIME HA
KHCJIOTHO-OCHOBHEIE CBOMCTBA
KOOPAMHALIMOHHBIX COeNMHEHNN. BiausHue
-aKIIENTOPHBIX JIUTAHJOB HA
KHCJIOTHO-OCHOBHEIE CBOMCTBA
KOOPJIMHAIIMOHHBIX coenuHennit. Conu
KOOPJMHAIIMOHHBIX KUCIIOT.
KwncimoTHO-OCHOBHEBIE CBOMCTBA B
pacTBOpax TUAPOKCOKOMILIEKCOB.
OCHOBHOCTH KOMILJIEKCOB MEPEXOHBIX
METAaJJIOB.
OKHUCINTEIIFHO-BOCCTAHOBUTEIIbHEIC




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

CBOWCTBA KOOPJAMHAIIMOHHBIX COCTMHEHHH.
Brusiaue kommiekcooOpa3oBaHus Ha
DJIEKTPOHBIC MMOTEHINAIBL. BiusiHne
NpupoAbl JIUTaHAOB HA OKUCIUTCIILHO-

BOCCTAaHOBUTEJIbHBIE TIOTEHIIUAJIBI
KOOPJIMHALIMOHHBIX COeIUHEeHMM. Tumbl
OKHCIIUTEIbHO-BOCCTAaHOBUTEIBHBIX
MIPEBPAIICHUI KOOPAUHAIIMOHHBIX
coeanHeHu. BHyTpuchepHsbIii u
BHEITHeC(EepHBII MeXaHU3MBbI TepeHOoca
AJIEKTPOHOB. Peakiiuy OKUCIUTENBHOTO
MIPUCOETUHEHHS U BOCCTAHOBUTEIBHOTO
ANIMMHUHUPOBAHHUS C yYaCTUEM
KOOPJMHALIMOHHBIX COETUHEHUI
NIEPEXOIHBIX METaIIOB. BiusiHue
AIIEKTPOHHON KOH(UTYpaluyu MeTauia 1
KOOPJMHAIIMOHHOM Cepbl Ha CKOPOCTh
Ipoliecca nepeHoca 3JIEKTPOHOB.
YpaBHeHuUe

Mapkyca.

TBeprodazHbie npeBpaleHus
KOOPJMHAIIMOHHBIX COEIMHEHUH.
Jernaparanus u neakBaTanys.
Tepmuueckas nsomepusanus u
noaumepusanus. Peakinuun
JerUIpOraJoreHupOBaHuUs.
AHJEpCEHOBCKas IEPETPYIIIUPOBKA.
[uxnomeramupoBanue. TBepaodaznoe
TEPMHUUECKOE
OKHCJICHUE.

MexaHu3Mbl peakuil 3aMeNIEHUs 115

komiuiekcoB ¢ KU 4 u 6. MonekynspHOCTb,
nopst

IIK.3

BIIAJIETh CUCTEMOMU
(byHIaMEHTAIbHBIX XUMHYECKUX
MOHSATHI U METOI0JIOTUYECKUX
acTeKTOB XUMHH, (OpMaMU U
METOAAMHU HAYYHOT'O MMO3HAHHUS

Htorosoe KOHTpOIBHOE
MEpONpHUITHE

HNTorosoe KOHTPOJIbHOE
MeponpusiTHe

Pacuer paBHOBecus ¢ yuyactueM
KOOP/IMHAIIMOHHBIX COEIMHEHUN

Crneunpurkanusa MeponpusTHI TEKyILIEro KOHTPOJISA

BxoaHoe TecTupoBaHue




IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcruMaibHbIi 0aJl1, BHICTABIIIEMBIH 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTanuu: 0
[IpoxoaHoii 6am: 0

IToxa3aTeIu onleHUBAHUS Baaasl
[Ipemmaraercs 8 3amanuii, KaXxa0€ U3 KOTOPBIX olleHuBaeTcs B 0,5 Oanna 4
O0umas XapaKTepuCcTHKA KOOPAMHANIMOHHBIX COeTUHEHN I
[IpoK0mKUTETBEHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6ann: 9
IToxa3aTe1u onleHUBAHUS Baaasl
Brnaneetr rTepMuHONIOrMed XMMUN KOOPIUHAITMOHHBIX COEUHEHHUI. MOXKET ONpeaeINTh 6
LEHTPaJIbHBINA aTOM, JIUTaH/Ibl, BHYTPEHHIOIO U BHEITHIOIO KOOPIWHAIIMOHHYIO cepy,
KOOPJMHAIIMOHHOE YUCIIO KOMILIEKCO0Opa3oBaTeis
Ymeer cocTaBiATh (GOpMyITy KOOPAUHAIIMOHHOTO COSMHEHUS 10 €r0 Ha3BaHUIO 5
YMeet Ha3BaTh coequHeHMe 110 HoMeHknaType MIOITAK 4
3HaeT paHHHUE TEOPUU KOOPAMHALMOHHON XMMHUH; OCHOBHBIE 10JIOXKEHUS Teopun BepHepa. 3
Nmeet npeacTaBieHus 0 CynpaMoJIeKyJISIPHON KOOPAMHALIMOHHOW XUMHUH
3HaeT TUMBI KIACCUPUKAIIUU KOOPIUHAIIMOHHBIX COSTMHEHUN 2
CTtpoeHue 1 CBOICTBA KOOPAMHAIIMOHHBIX COeIMHEHNH
IIpoaomKUTENPHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEXKYTOUHOM arTecTanuu: 1 gaca
VY cnoBust npoBeIEHNSI MEPOIIPUATHUS: B 4aChl AyAUTOPHOH PadoThI
MakcumanbHBIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM aTTecTanun: 34
[TpoxoaHoii 6amt: 14
IToxa3aTesn oeHMBaHUSA Banabt
Ywmeer ouenuts no ['mtecnu (Teopust OTTanKUBaHUS IEKTPOHHBIX Map BAJICHTHOM 000JI0UKH) 6
CTPOEHHUE MPEUIOKEHHON MOJIEKYJIbI NI HOHA
3HaeT TEOPETUUECKUE MOJIEIH, UCII0JIb3YEMBIE JUIsl OTMCAHMSI XUMUYECKOU CBSI3U B 6
KOOPJIMHALIMOHHBIX COCIUHEHUIX. MOKET OLIEHUTh UX MPUEMIIEMOCTD JJI1 ONTMCAHUS
SHEPreTUKH, CIIEKTPAIbHBIX CBOMCTB, MarHETU3MAa
MokeT OLeHUTh apaMeTpbl KPUCTAJUIMYECKOTO OIS KOMIUIEKCOB MO JaHHBIM 00 SHEPTHUsiX 6
I10JIOC KPUCTAJNINYECKOTO TTOJIS.
Brnaneet TepMuHOIOrME KBAHTOBO-MEXaHUUECKUX TEOPUN XUMHUECKOM CBSI3U 4
KOOPJMHALIMOHHBIX COEIMHEHUI: METO/] BAJIEHTHBIX CBS3€H, TEOPUS KPUCTAIUIMUECKOTO OIS U
TEOpPHsI MOJIS JTUTAHIOB
3HaeT BUbl N30MEPUH KOOPIMHALMOHHBIX COEAMHEHNI. MOXKET NpUBECTH IPUMEpPBI 4
MoskeT onpenenuTb BO3MOKHOCTb FEOMETPUUECKOM, ONTHYECKON, KOOPAUHALMOHHON N30MEPUH 4
JUTSL IPE/IJIOKEHHOT0 KOMILIEKCa
st anekTpoHHBIX KoHpuUrypauuid d*n mpu nomouu Teopemsl SHa-Temnepa yka3aTh 4

MaKCHMaJbHO BO3MOKHYIO CUMMETPUIO U BEPOATHOE cTpoeHue KomiuiekcoB ML6 u ML4.




Oco0eHHOCTH peakuuii KOMILIEKCO00pa30BaHNs

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTABIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTecTaluu: 22
ITpoxoanoii 6amn: 10

IToxa3zaTesn oneHUBAHUS

Banabl

HNmeer MMPEACTAaBICHUE O MCXAaHU3MC B3aMMHOTI'O BIIMAHUSA JIMTAHIO0B. MoxeTt NEPCUUCIIUTD
CHJIBHBIC CUTI'MA-JOHOPHBIC JIMT'aHbI (I/IOHBI) U NMN-aKOCUTOPHBIC JIMTAH/IbL

4

3HaeT OCHOBHBIE MOJIOKEHMSI TEOPUU KUCIIOT U ocHOBaHuM bpencrena-Jloypu, JIbtouca, Teopun
KECTKUX U MATKUX KUCIOT U ocHOBaHMi [Tupcona

HNmeer MMpEaACTaBJICHHUE O TPEX OCHOBHBIX MCXaHU3MaAX, BCTPCHAIONIUXCA B PCAKIUAX 3aMCUICHUA
JIMTaHAO0B. Moxet IMPUBCCTHU ITPHUMCPLI

3HaeT KJIacCU(PUKALMIO OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. MoxkeT onucarb
BHeITHeCepHbI U BHYTpUC(HEPHBIH MEXaHU3M PEaKIIUU

MosxeT Hanucath 00IIYI0 CXEMY MPOLIECCOB 00pa30BaHUs KOMILIEKCOB U 3aMEIICHUS B HUX
murangoB no I'yrmany. [IponsmtocTpupoBaTh cXeMy U3BECTHBIMU IPUMEpPaMU

MosxeT kinaccuuuUpoBaTh reTepOreHHblE XUMUYECKHE PEeaKLii U IPOMILIIOCTPUPOBATh €€
pUMEpaMH, XapaKTePHbIMHU JIs1 KOOPIMHALIMOHHBIX COeTUHEHNH. MOXKeT onucath criennduky
KOOPJMHALIMOHHBIX COCIMHEHHN, YYaCTBYIOIIUX B TETEPOr€HHOM B3aNMOJCHCTBUN.

HTrorosoe KOHTPOJbHOEC MEPONIPUATHE

[Ipo10mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl AyAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 24
ITpoxoaHoii 6amn: 10

IToxa3zarTenn oneHMBaHUA

Baaasl

Paccuntath PaCcTBOPUMOCTD OCaJIKa B KOMHHCKCOOﬁpa?»y'I-OHleM arcHTe

Paccunrare kpuBy10 00pa3oBanus st cucteMbsl M - L

Paccunrath PacTBOPUMOCTD COJIM B IIPUCYTCTBUU 06mero HOHa

Pacuer KOHHCHTpaI_II/Iﬁ PAa3JIMYHBIX I'PYIIIT KOMIIJICKCOB B ClIy4dac HM30BITKA JIMradnjga

OV OV ©




