MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI
POCCHUHCKOU ®EJEPAIINN
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJ’KETHOE
OBPA3OBATEJILHOE YUYPEKJIEHUE BBICIHIEI'O OBPA30OBAHUSA
«MHT'YUICKUM T'OCYJIAPCTBEHHBII YHUBEPCUTET»

XUMHUKO-BUOJIOT HYECKHUHN ®AKYJIBTET

Kadeapa xumuu

COI'NTACOBAHA YTBEPXIAIO
PykoBonuTens 06pa3oBaTeabHON IPOrpaMMBl HN.0. nexaHa XMMHKO-OHOJIOTHYECKOTO

npodeccop Canamon A.M. ¢dakynbrera b.A.Konzoesa
« 22 » anpesns 2026 . «29 » anpesns 2026 .

PABOYASA ITPOT'PAMMA JUCHUITJIMHBI

F1.B.J[B.06.02 XUMUSA KOOPIUHAIIMOHHBIX COEIUHEHUI

Harmpasienue moaroToBku
04.03.01. Xumus

HanpaBnenHocts (poduib)
CAHAIMTHYECKAS XHUMHUA M XMMHUYECKASA IKCIIEPTH3A»

KBanudukanus BBIMTYyCKHUKA
bakajaasp

®dopma o0yueHust
Ounas

MATAC
2026



1. HEJIX OCBOEHUA JUCHUIIINHBI

Heasimu ocBOeHM S TN CHUIIIMHBI «XUMHUSI KOOPAUHALMOHHBIX COeTUHEHUI»
ABJISIOTCSA:

* PaCCMOTpPEHNE OCHOBHBIX MOHITHI XUMHUH KOOPIAUHAITMOHHBIX COCIMHEHUM;

* U3yYCHHE TPEICTABUTENICH OTICIBHBIX KJIACCOB KOOPJMHAIIMOHHBIX COCIWHECHHH, WX
HOMEHKJIATYpPbI, TMapaMeTPOB XHUMHYECKOTO CBS3bIBAHUS B MOJEKYJaX, MX T€OMETPUUYECKOU
KOH(UTypaIyu, BUJ0B H30MEPUH;

* O3HAKOMJIEHHE C OCHOBHBIMH (DHU3UKO-XMMHUYECKHMMH METOAaMH HCCIICIOBAHUS
CTPOCHHSI U CBOWCTB KOOPJMHAIIMOHHBIX COCIWHEHUW, METOJMKAMU WX CHHTE3a, OYHCTKH M
WJEeHTU(DUKAITNY;

* OCBOGHHE U YINIYOJICHHME 3HaHUW MO TEPMOJUHAMHYECKOMY M KHHETHYECKOMY
OMHUCAHUIO PEAKIINI KOMIUIEKCHBIX YaCTHIL;

* opMupOBaHUE TIPEACTABICHUI 00 MCTIOJB30BAaHUN KOOPAWHAIIMOHHBIX COCTMHCHHUH B

Pa3IMIHBIX 00J1aCTAX YETOBEUECKOM KHU3HMU.

2.MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Hucuunnmua  «XuMHsT KOOPJAMHAIMOHHBIX COCAMHEHMI» OTHOCUTCS K broky 1,
JTUCITUTUTMHAM TI0 BEIOOPY U SIBJISICTCS aIbTePHATHBHON JUCIMILTNHON; H3ydaeTcs B 8§ cemecTpe.
XuUMHST KOOPJWHALMOHHBIX COCAMHEHUM, KaK CaMOCTOSTEIbHOE HAyYHOE HANpaBIICHHE,
SIBIIIETCS Ba)KHOW COCTAaBHOM YACThIO XMMHYECKON Hayku. Ee pe3ynpTaThl U JOCTHKEHUS
OKa3bIBAIOT CYIIECTBEHHOE BIIMSHME HAa PA3BUTHE M pEUICHHE KaK (PyHJAaMEHTaJbHBIX, TaK U
MPAaKTUYECKUX 3a7a4 OOIIeCTBA W HCIIOJB3YIOTCS BO MHOTHX cdepax KU3HEACITEIHbHOCTU
YeJI0BEUECTBa: B IPOMBIIUICHHOM M CEJIIBCKOXO3SIMCTBEHHOM IIPOU3BOJACTBAX, B PEIICHUU
SKOJIOTUYECKHUX 3a/lay, B MEJULMHE, B MUILEBOW MPOMBIIIIEHHOCTH. TE€OpeTHUeCKUil apceHan
XUMUH KOOPJMHAIIMOHHBIX COCAWHEHUH W CaMU KOOPJIWHAIIMOHHBIC COCTUHEHHUS IITUPOKO
WCTIONB3YIOTCA TMPAKTHUYECKH BO BCEX OTPaACisIX XHWMHUYECKOW HAyKd: aHaJUTUYECKOW U
OpraHWYECKOW XUMHH, OMOXUMHH, KaTallu3€e, FJICKTPOXUMUH, (POTOXUMUU, TEOPUH PACTBOPOB U
T.JO. B CB3M ¢ 3TUM pa3BUTHE TEOPETUYECKOTO M OKCIIEPUMEHTaJbHOro Oa3uca XUMHUHU
KOOPIUHAITMOHHBIX COSTUHEHUH KaK MEXIUCIUTUIMHAPHON HAYKH UMEeT OOIIEXUMUYECKOE U, B

1IeJI0M, O0IIeHAyYHOE 3HAYCHHE.



B pe3ysabTare 0cBOeHUS IMCHUIINHBI 00YYAIOUIUHICS T0JKEH:

3HATH:

. OCHOBHBIC TTOHSATHS XUMUU KOOPIUHAIIMOHHBIX COETUHEHNH;

o HOMEHKJIATYpy ¥ H30MEPHUIO KOMILJIEKCHBIX COCIMHEHH;

o OCOOCHHOCTM  KOMIUIEKCOOOpa30BaHUSI B PA3MUHBIX  arperaTHbIX
COCTOSTHUSIX;

. TEOPUIO KOOPJIMHAIIMOHHBIX COCAMHEHUMN;

. (PUBUKO-XMMHYECKHUE METO/IbI UCCIICIOBAHMSI CTPOCHHS 1 CBOWCTB, METOIUKH
WX CHHTE3a, OUMCTKU U UJICHTU(UKALINH;

. 0 BO3MOXXHOCTH TPHUMEHEHHUS TEPMOIUHAMUYECKOTO M KHHETHYECKOTO
MOAXOJ0B K OMUCAHUIO PEaKLUii KOMIUIEKCHBIX YaCTHII,

° 00 MCTIOE30BaHUHU KOOPIUHAIIMOHHBIX COCTMHCHHUH B PA3JIUYHBIX 00J1aCTsIX

YeJI0BEUYECKOM KU3HU.

yMeTh:

o CUCTEMAaTU3UpPOBaTh U 0000LIaTh 3HAHUSA, IOJYYEHHbIE IPU HU3Y4YEHUHU
JEKIUH U IpYrux yueOHO-HayYHbIX HICTOUHUKOB MH(OpPMAIIH;

J CBOOOJIHO M TI'PaMOTHO H3JaraThb TEOPETUYECKUH MaTepuaia 10 OCHOBHBIM
BOIIPOCaM XMMHUU KOOPANHALIMOHHBIX COEANHEHUH;

J UCIIOJIb30BaTh COBPEMEHHbIE (U3UKO-XMMHUYECKHE IOJIXOAbI, IMPHEMbl U
METO/IbI JIJIsl U3yYEHHs] OCOOCHHOCTEH NMPOTEeKaHUs peakluii KOMIUIEKCHBIX YacTHIL;

J UCIIOJIb30BaTh IIOJYyYEHHBIE 3HAHMUA JUISI TIOCTAHOBKH, IIPOBEACHUS MU

UHTEpIpEeTaluy Pe3yJIbTaTOB SKCIIEPUMEHTAIBHON padoThI,

BJIA/IeTh:

J METOJIUKOW MPOBEICHHS XHMHYECKOrO OJKCIIEPUMEHTa B J1a0OPaTOPHBIX
YCIIOBHSX;

J YMEHHUEM MPABUIBHOTO OOBSCHEHHS PE3yNbTaTOB 3KCIIEPHUMEHTA, €CIIU JIaXKe
pe3yJIbTaT OTPUIATEIBHBIN;

J METOJaMH OKa3aHUs TIEPBOM IMOMOINM TPHU HECYACTHBIX CIydasxX B
XMUMHUYECKOH J1abopaTopuu;

J (U3UKO-XUMUIECKUMH METO/IaMH UCCIIEIOBAHUSI CTPOCHUS U CBOICTB;

J METOJMKOW  CHHTE3a, OYHACTKM W  HMICHTH(PHUKAINKA  KOMIUIEKCHBIX
COCIMHEHUM.

3. KOMIIETEHIIMX OBYYAIOIIEI'OCsl, POPMUPYEMBIE B
PE3YJIBTATE OCBOEHUSA JTUCIHUIIJIMHBI

[Iponecc wu3ydeHuss JUCUUIUIMHBI HampaBieH Ha (OPMUPOBAHUE DIEMEHTOB
cienyromux komnereHuui B coorBerctBun ¢ ®I'OC BO u OIIOII BO no nanHomy

HamnpaBJICHUIO ITOATOTOBKU:



HaunmeHnoBanue HNuauxarop B pesyJibTare ocBOCHUA
Kon KOMIIETCHIIUH AOCTHKECHHUS AUCHUILUIMHBI 00y4arommuics
KOMIIeTEeHI] KOMIIETeHIINH JOJI2KeH
H
YHnueepcanvnvie komnemenyuu u uHOUKAMOPbL UX OOCHUICEHU
YK-1 Cnocoben YK-1.1. 3HaThb:

ocylecT-BJIATH Ananusupyer - IOHATHUE U KJIACCUPUKALIMS

NOHCK, KPHUTH- | 337a4y, BBIACIAS €€ | CUCTEM;

yeckHii aHaiau3 W | 6a30BbIe - CTPYKTYpY u

CHHTe3 MH(POPMAIUH, | COCTABIAIOLINE,; 3aKOHOMEPHOCTH

NPUMEHATb CHCTEeM- YK-1.2. (yHKLIMOHUPOBAHUS CUCTEM;

HbIH moaxoa ajas pe- | Onpenenser, - OCOOEHHOCTU CHCTEMHOIO

LICHHU S WHTEPIPETUPYET U | IOAXOJa B HAYYHOM II03HAHUU;

NMOCTABJICHHBIX 32/1a4 | paHXUPYET - IOHATHE O CHCTEME, €€
nH(pOpMaIHNIO, Hensx, 3ajgadax M o0ImmX
Tpedyemyto JUIs | IPUHIINTIAX;
pelieHns - OCHOBHBIE TEXHOJIOTMH
IIOCTABJIEHHOU novicka u cobopa uHpopMauy;
3a/1a4y; - opmatTel TpenCcTaBICHUA

YK-1.3. nH(pOpMaIUK B KOMITBIOTEPE;

OcymectBis-eT
MOUCK WH(pOpMAIUU
IJid pelICHHA 110C-
TaBJIEHHOH  3amaudu
110 pa3siinuHbIM
TUIIAM 3aIIPOCOB;

YK-14. [Tpu
0o0paboTke
uH(popManuu
OoTiau4aeT (axkTel OT
MHCHHH,
HWHTEpIpeTalui,
OLIEHOK, (opMHUpYyeT
CcOOCTBEHHBIE
MHEHHMS U CYXKJIEHUS,
apryMeHTUPYET CBOU

BBIBOJBI U  TOYKY
3peHus;

YK-1.5
PaccmarpuBaer u
npejaraer BO3-
MOKHBIE  BapHaHThI
pelieHus
MOCTaBJICHHOMN
3a/J1a4y, OIICHUBAS NX
JTOCTOMHCTBA Hu
HEJIOCTATKH.

- TpaBWJIa HUCIHOJIB30BaHUS
CPEICTB CBSI3H;

- MH(POPMAIMOHHO-
MOWCKOBBIE CHUCTEMBI H  0a3bl
JTaHHBIX;

- TEXHOJIOTHIO
OCYILECTBICHHS MIOUCKA
uH(pOopMalnu;

- TEXHOJIOTHIO
CHUCTEMaTH3alMu  TOJYyYEHHOMN
uHpOpMaINH;

- CrocoObl CTaTHUCTUYECKOM
o0pa-60Tku JAHHBIX,
MPEJICTaBICHHBIX B Pa3IHYHbIX
U3MEPUTENbHBIX  IIKa-Iax |
aHaJIW3 TIOJYYEeHHBIX PE3yib-
TaTOB;

- BuABl U (HOPMBI pabOTHI C
[eJa-TOrMYeCKOM Y Hay4YHOHU
JIUTEpaTy-poi;

- TpeOoBaHUs K
0(OpMIICHHUIO oubnorpadumn
(ciMcka IuTepaTy-phl).

Ymersb:

- pabotaTh ¢ HH(pOpPMAIHEH,
MPEJCTABICHHON B pPa3IuyHOMN
opme;

- o0pabaTpiBaTh JTaHHBIC
CpeacT-BaMH CTaHJApTHOTO
MIPOrPaMMHOTO 00ECIICUCHUS;

- CHUHTE3UPOBATh
nHGOpMaIIKIO, TPEICTaBICHHYIO




B pa3JIMYHBIX UCTOYHUKAX] -

- BbBIOMpaTb  MCTOYHHKH
uH(popMa-1IuH, a/leKBaTHbIC
MOCTaBJICHHBIM  3ajjayaM |
COOTBETCTBYIONIME  HA-YIHOMY
MHPOBO33PEHUIO;

- OCYLIECTBIAATH  TIOHCK

uHpOpMa-1IIH;
- HWHTEPOPETHPOBATH |

pamkupo-Bath  HH(OpMAaIuIo,
TpeOdyeMyto TUTS pereHus
MOCTaBJICHHOM 3a/1a4H.

Baagern:

- MIEPCOHATIBHBIM
KOMITBIOTEPOM U MOMCKOBBIMU
cepBUCaMU;

- METOJIMKAMH aHaJUTHKO-
CHHTE-TUYECKOH 00paboTKH
uHbOpMallUd W3  Pa3ITUYHBIX

MHPOPMAIIMOHHO-TTOUCKOBBIX

Ilpogpeccuonanvuvie Komnemenyuu u UHOUKAMOPBLL UX OOCMUNCEHUA

K-7

Cnocoden
NnpeacTaB-JsATh
MoJIy4eHHbIe B
HCCJIeIOBAHUAX  pe-
3yJbTAThl B BUJE OT-
YeTOB MW Hay4YHBIX
nyo0-1uKkanui
(cTeHAOBBIX
JAOKJIA/I0B,
pedepaToB u crarei
B MEePHOIM -4YeCKOM
HAY4YHOM Ie-4aTu.

OIIK-7.1. 3Hnaer
OCHOBHBIE  METOJBI,
CHocoObl U CpeacTBa
MOJTy9IeHUS,
XpaHCHHS,
nepepaboTku uHGOp-
MaIlu; TPUHITUITBI
00-paboTku
uHpOpMAIHH;
COCTaBJIsIET 0030p JIH-
TEpPaTypHBIX  UCTOY-
HHUKOB IO 3aJaHHOH
TEME, odopmisier
OTYE-THI 0
BBIIIOJIHEHHOMN pa-
0ore 10 3aJaHHOU

(op-me;

MK-7.2.
Ananusupyer u
KPUTHYECKH OICHU-
BAeT pa3BUTHE Hay4-

HBIX uaemu, Ha
OCHOBE HMEIOIIUXCS
pecypcoB,
COCTAaBIISIET TUIaH
peleHus
MOCTaBJICHHOMN

3a/1a4d, BBIOMpAET U

CUCTEM (mpeameTH3a-1us,
aHHOTHPOBAHUE, pedepupo-
BaHMHE).

3HaTh:

- OCHOBHBIE CITOCOOBI U

IPUEMBI oopmieHus,

NPEACTaBICHUSI W CHCTEMa-
TU3allMA PE3YJIbTATOB TEOPETH-
YECKUX U OKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUI TapaMeTpoB H
XapaKTepUCTHK MPUOOPOB, CXEM,
YCTPOWCTB M YCTAHOBOK JJIEK-
TPOHUKHU U HAHODJIEKTPOHUKH;

- METOIAMKA U  MNPUEMBI
OIITUMAaIbLHOM BU3YyaJu3aluu
uHpOpMaLIUH.

YMmeTh:

- IOJIb30BAThCS 0A30BBIMU
MpUEMaMHU U CTaHJIaPTHBIMU
MIPOTrpaMMHBIMU CPEICTBAMHU
odopMIIeHUs, TIPEACTABICHUS W
CHUCTEMaTU3allud  pe3ylIbTaTOB
TEOPETHYCCKUX AKCTICPUMEH-
TAJIBHBIX HMCCIECJOBAHUN Mapa-

METpOB, XapaKTEPUCTUK H
KOHCTPYKLMH TPUOOPOB, CXEM,
YCTPOWCTB n YCTaHOBOK
ANEKTPOHUKHU u HaHO-
AJICKTPOHUKH B (hOPME OTYETOB,
MpEe3EHTALNH, JIOKJIaJIOB,
yOIMKaIuii;

5




MOAUGUIIUPYET Me-
TOJINYECKUE
MIPUEMBL;

IK-7.3.
Hcnonp3yer
COBPEMEHHOE XHMH-
yecKoe
obopynoBaHue B
1a00paTOPHBIX  yC-
JOBUSIX, TPaMOTHO
000CHOBBIBaET IOC-
TaBJICHHbBIC 3a/1a4 B
KOHTEKCTE
COBpPEMEH-HOT0
COCTOSTHUS po-
OJIeMbI, HCIIOJIb3YET
MaTeMaTHIEeCKUE Me-
TOIBI  OLIGHWBAHUS
TUmnoTe3, 00pabOTKH
AKCIIEPUMEHTAIBHBIX
JAHHBIX, MaTeMaTH-
YECKOTO
MOJICITUPOBAHUS
XUMHYECKHX  TpO-
IIECCOB M aJICKBaTHO
OIICHUBAET
JIOCTOBEP-HOCTh U
3HAYUMOCTh
TTOJTYYEHHBIX
pEe3yIb-TaToB.

- MPEJCTABIIAThH MOTYyYEHHBIC
B HCCIICJIOBAHUSIX PE3yJIbTaThl B
BHJIC OTYETOB W  HAYYHBIX
myOuKanui

(cTennoBbIe JIOKJIabI,
pedepatsl

U CTaThbu B NEPUOAUYECKOM
Hay4HOU NeYaTH);

- TPEACTaBISITh PE3yIbTAThI
paboThl B BHJIC aHATUTUYCCKOIO
OoTYeTa, CTaTbH, BBICTYIUICHUS,

MIPE3CHTAIINH JIOKJIaJa,
nH(popmManmoHHOTO 0030pa.

Baagers:

- 0a30BbIMH  HaBBIKAMU
oopmienus pE3yIbTaTOB
uccaeaoBaHusl B GopMe OTYETOB,
MpEe3EHTALNH, JIOKJIaJIOB,
nyoJuKanuii 1Mo  pe3yjbTaTam
MIPOBEICHHBIX HCCIIeIOBAHUI

apaMeTpoB, XapaKTEPUCTHK MU
KOHCTPYKIMH HTpHUOOpPOB, CXEM,

YCTpPOMCTB U YCTaHOBOK
ANEKTPOHUKHU HAHOJJIEKTPO-
HUKU;

- OCHOBHBIMH CpEICTBaMH
BU3YaJIU3alUK HH(OPMALIUH;

- HaBbIKAMU OpraHHU3aLUU
Hay4YHBIX TUCKYCCUM;

- HaBbIKAaMU NYyOJIWYHOU U
HAay4YHOM peuu;

- HaBBIKAMM IIOMCKa U
UCTOJb30BaHUs HMH(pOpMAIMU B
paspese npodeccuoHanbHOM aes-
TEJILHOCTH

4. OB bEM JUCLHUIIUHBI U BUJbl YYEBHOM PABOThHI

Tab6auna 4.1.
O0beM TMCUUIJIMHBI M BUAbI Y4eOHOH padoThl
Bua yueOHoii padoThI Bcero 8

4acoB cemMecTp
OO011ast TpyA0€MKOCTb AUCIUIITUHBI 144 144
AyIUTOpHBIE 3aHATHS 60 60
Jlexyu 20 20
ITpakTHuecKue 3aHSTHS 40 40
CamocrositensHas pabora ctyaeHtoB (CPC) S7 57




KonTponb

27 | 27

5. COJEP)KAHUE JUCLHUILJINHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JIEJIAM) C YKA3SAHHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJIJEMUYECKHUX WJIN ACTPOHOMUYECKHUX YACOB U BUI0OB YUEBHBIX
3AHSITUI

Taoauna 5.1.

5.1. CTpykTypa u coaepxkaHue JUCHUILTHHBI

OO01mmas Tpy1I0eMKOCTh JUCHIUIUTMHBI COCTABIISIET 4 3a4€THBIX eUHUII, 144 daca.

Ne
n/n

Pazgen
JIMCUMIINHBI

Cemectp

Buabl

yueOHoi1 padoThI

DopMbI TEKYLIET0
KOHTPOJIA
yCneBaeMocTu

JICKIIUHU

MIPaKT.

cam.p.

OCHOBHBIC TTOHSITHS
XUMUHU KOOPJIUHALIM-
OHEIX COEIMHECHUH.
XUMHYECKas CBSI3b B
KOOPJMHAILIMOHHBIX
COEIMHEHMSIX

10

TecToBBI KOHTPOJIb

Kommiekcoo6pazoBat
€JIU U JINTaH/Ibl;
HU30MEpHs KOOPIMHA-
[IMOHHBIX COEINHE-
HUM.

10

KonTponbhas pabora

Tepmonnnamuka
KOMILJIEKCO0Opa3oBa-
HUsl. DUBUKO-XUMU-
YECKUE METOBI B KO-
OpIMHAIIMOHHOMN
XMMUH.

10

12

KonnokBuym

CuHTE3 U peaKIfoH-
Has CIIOCOOHOCTH KO-
OpAMHAIIMOHHBIX
COCTHEHUN.

10

12

KonTtponbHas pabota

[IpuknagHbie acnek-
Thl XUMUH KOOPJH-
HAIIMOHHBIX COEIIH-
HEHUM.

13

Komnoxksuym

Uroro:

20

40

57

OK3aMCH




5.2. Coaep:xkanue TUCHMIIMHBI « XMMHS KOOPAMHAIIMOHHBIX COeMHEHH

1. OcHOBHBIC MOHATHS XMMHH KOOPAUHAIMOHHBIX cOeJUHeHMH. XMMHUYecKas CBI3b B
KOOPAMHAIIMOHHBIX COCIMHECHUSIX.

KpaTtkas ucropus pa3BUTHS XUMUU KOOPAMHALIMOHHBIX coenuHeHuil. OOuiue cBeieHus U
MOHATHUS O KOOPAMHAIIMOHHBIX COCAMHEHUSAX. LleHTpanbHbIi aToM — KOMIUIEKCOOOpa30BaTellb,
JUTaHJbl, BHYTPEHHSAS W BHEWIHAS KOOpAMHALMOHHBbIE cdepbl. CTeneHb OKUCICHUS U
KOOPJAMHAIIMOHHOE YHUCJIO ILIEHTpPaJbHBIX HOHOB. JleHTaTHOCTh JMraHjoB. Jluccoumanus B
pacTBopax  KOMIUIEKCHBIX  uacTull.  Kraccupukanus W mOpaBuia  HOMEHKIATYpPbl
KOOD/JMHAIIMOHHBIX ~ COeIWHEHMH. JleTanbpHble, TOMHBIE M  COKpAalleHHblE  (HOPMYIIbI
KOOPJIUHAIIMOHHBIX coeluHeHuH. (OCcOOEHHOCTH KOMIUIEKCOOOpa30BaHUS B Pa3iIMUYHBIX
arperaTHbIX COCTOSIHUSIX (TBepaas, JKUJKAS u ra3zoBas da3ebrn).
MopnenpHble  MOAXOABI K  OOBSCHEHHIO MAapaMeTpoOB  XHMHUYECKOTO  CBSI3bIBAHUS B
KOOPJAWHAIIMOHHBIX COEIMHEHUSAX. OJIEKTPOCTAaTUYECKUM MOAXOA: MOJENb MYJIBTUIOIBHBIX
B3aMMOJICCTBUII W KOHIIENIHUS JJIEKTPOHEHUTPATBLHOCTU. TeopHs KPHUCTALIUYECKOTO TMOJIs.
OOBsicCHEHHE CIEKTPaJbHBIX W MArHUTHBIX CBOMCTB KoMIUIeKcoB. [IpoGiiema crabunmsanuu
COCTOSTHMI OKHCIICHUsS KOoMILIekcooOpas3oBateneir. Dddekr Sna-Temnepa. MeTon BaaeHTHBIX
cBsa3eil. HU3K0- 1 BBICOKOCIIMHOBBIE KOMILUIEKCH. BHYTpH- 1 BHEIIHEOPOUTAIbHBIE KOMILIEKCHI.
Teopus mons AUraHAOB Kak pa3BUTHE TEOPUH KPUCTAIIIUYECKOTO MOJSA. AHAIN3 BO3ZMOKHOCTEH
U OrpaHWYEHHH NPUMEHEHHS IOJXOJ0B K ONUCAHUI0 XHMUYECKOM CBA3HM B KOMIUIEKCHBIX
YacTHIIAX.

2. Komniekcoo6pa3zoBaresn u Juranabl. 3omepusi KoOOpANHAIIMOHHBIX COeIMHEHHIA.

OO030pHBII  aHAM3 KOMIUIEKCOOOPa3yIONMX CBOMCTB 23yieMeHTOoB 1 — 8§ rTpynn
[leproanueckoit CUCTEMBI: 3HAYEHHUs] KOOPAMHALIMOHHBIX UHCEN, XapaKTEpHbIE JIUTaH[BI,
YCTOMYMBOCTH M TE€OMETpHUS KOMIUIEKCOB, HauOoliee aJIeKBaTHbIE MOJEIU CTPOCHUs
KoMIUIeKcoB. [1{enoyHble U 1mea0YHO0-3eMeNIbHbIE METAJIIBI KaK KOMILJIEKcooOpa3oBarenu. Tumsl
00pa3yeMbIX KOMIUIEKCOB U MX YCTOMYMBOCTh. KOOpIMHAIIMOHHBIE COSAMHEHHS P-2JIEMEHTOB.
Oco0eHHOCTH KOMIUIEKCO0Opa30BaHUsl peaKo3eMeNbHbIX 3yieMeHToB (P33). 3akoHomepHOCTH
U3MEHEHHUsl YCTOWYMBOCTH U CTPOCHUS KOOPAWHALMOHHBIX coenuHeHuil B psagy P33, ponb
"nma"raHounHoro" cxkatus.O0mas kimaccupukauug JUraHgoB. JIuranael  MOJEKYJISPHBIX
KOMIUIEKCOB: aTOMbI, HOHBI, TUTOMO-, TIOJINTOMO- U TE€TEPOsACpPHbIE HEOPTraHNUYECKHE MOJICKYIIHI,
OpraHHyYecKue coequHeHUs. AMOUIEHTATHOCTb JIMTAaHJOB. Xe€JaTHbIE JIUTaHAbl, MOHSATHE O
XeJIaTHOM M HojuxenaTHoM 3ddexrax. MakpoLMKINYeCKUe JIMTaHIbl, UX KJIaccu(UKauus 1o
SAunumupckoMy. Makporukinuueckuii 3¢ ¢exr. Jluranapl KOMIUIEKCOB € MHOI'OLEHTPOBBIMU
KOOPAWHAILMOHHBIMU  CBSI3AMM. JIMrangsl Ou- WM NONMSAEPHBIX KOMIUIEKCOB. MOJEKyIbl
pacTBopuTeNed Kak JIMFaHAbl COJbBATOKOMIUIEKCOB. JIOHOpHAas cuiia pacTBOPUTENCH.

Tunsl  u30MEpUM  KOOPAMHALMOHHBIX  COCIMHEHUMH: THUApaTHas, HWOHM3ALMOHHAs,
KOOpJIMHAIIMOHHAsA (B T.4. KOOpAMHALMOHHAs MOJUMEpHUs), CTPYKTYpHasi, U30MEpHUsl CBS3H,
reoMeTpuyeckas, oOmnThdyeckas H  KoHopManuoHHas. BausgHue Tuma — uU30MepHUH
KOOPJIUHAIIMOHHOTO COETMHEHUS Ha ero (bU3NKO-XUMUYECKUE CBOIiCTBA.

3. TepmoamHaMMka KoOMILIeKcoOOpa3oBaHusi. POU3MKO-XHMHYeCKHe MeTOAbl B
KOOPAMHAIIMOHHOW XHMHUH

TepmoauHamuyeckue  XapakTepUCTHKM — PeakUMd  KOMIUIEKCOOOpa3oBaHMs,  UX
B3aUMOCBsI3b. KOHCTaHTBI  yCTOMYMBOCTM  KOOPAMHALIMOHHBIX  COEIMHEHUH. Meroabl
CTaHJApTU3alMM  TEPMOJAMHAMHYECKUX IapaMeTpoB  KOMILIEKCOOOpa3oBaHus. PacueTsl
paBHOBecuil KomIuiekcooOpa3oBaHus. OCHOBHBbIE (DAKTOpbI, BIUSIONIME HA YCTOHYMBOCTDH
komIuiekcoB. Psn HMpBunra-Yunesamca s U30XOpPHO-U303apsHBIX HMOHOB. TeMmieparypHbie
3aBUCUMOCTH KOHCTaHT YCTOMYMBOCTH KaK OTPa)KEHHE KOBAJIEHTHOI'O U 3JIEKTPOCTATHYECKOIO
BKJIQJI0OB B KOOPJMHALIMOHHYIO CBf3b. 3aKOHOMEPHOCTH W3MEHEHMs MOCJIEJOBATEIbHBIX
KOHCTaHT YCTOMYMBOCTH (CTaTUCTHYECKass U "XUMHUYECKas!" KOMIIOHEHTBI, BJIMSHHUE MPUPOJBI



JUTaH/a, CIIMHOBOTO COCTOSIHHSI, THOpuaM3aIun). TepMoarHaMHUKa XEIaTHOTO, TOJIMXETaTHOTO
1 MaKpOIMKINYeCKOTo 3¢ deKkToB. BiusHue pacTBOpuTess Kak Cpebl 1 XUMUUECKOTO pearcHTa
Ha KOMIUIEKCOOOpa3oBaHueE.

OOmiass crtparerusi NpuUMEHEHHs] (QUIUKO-XUMUYECKUX METOJO0B B KOOPAMHALIMOHHON
xuMuud. JnppakiroHHble MeToAbl (peHTreHorpadus, 3meKTpoHorpadus, HeWTpoHOrpadus).
Crnexrpockonmueckue metonsl (AMP, OIIP, AKP, KP, y-pe3onanchas, abcopOumoHHas B
LIIUPOKOM JHuarna3oHe JiIUH BOJH (0T Y@ 10 paauo4acTOTHOM M JIp.). DIEKTPOXUMHUUECKHUE
MEeTOAbI (TOTEHIIMOMETPHS, Mmojsiporpadus). DKCTpaKIIMOHHbIE MeTOoAbl. Kamopumerpudeckue
METOAbl, B T.4. METOJAbl TEpMHUYECKOro aHanu3a. LVccienoBanuss pacTBOPUMOCTH.
HNonoo6menHbIe MeTo1bI. KOMIIBIOTEpHOE MOIETUPOBAHUE.

4., CuHTe3 W PpeakuMOHHasi CIMOCOOHOCTHL KOOPAMHANMOHHBIX  COeJIMHEHM

Crparerusi cuHTe3a KOOPJAMHALMOHHBIX coequHeHui. [IpsiMble 1 KOCBEHHBIE TTyTU CHHTE3a.
TepMoaMHAMUYECKHM U KMHETUYECKH KOHTPOJIMPYEMbIC peakiuu cuHTe3a. [Ipumepsl cuHTEe3a
KOOPJMHAIIMOHHBIX COEJUHEHUM C MOHOJICHTATHBIMHU, XEJNATHBIMH M MAaKPOLMKINYECKUMHU
muraggamMu. OcCOOEHHOCTH CHHTE3a TOJUANCPHBIX COeAMHEHWH. TeMIulaTHBI CHHTE3
KOMILJIEKCHBIX 4YacTHIl. MeTOJpl CHHTE3a, CBSI3aHHBIE C 3aMOpPAaXMBAHMEM PaBHOBECHI
KOMITJIeKCOOOpa3oBaHus. OKHCICHHWE WM BOCCTAHOBIICHHE JIOMHHHPYIOIIETO KOMILIEKCAa B
cUCTEME KOMIUIEKCHBIX YacTHIl. "I eHeamornueckuii" cuHTes.

Knaccudukanus peakumii KOMIUIEKCHbIX dacTuil. DopmanbHas KHHETHKA OIHMCAHMS
peakuuii. IloHATHE O KHMHETHMYECKOM YCTOMYMBOCTH KOOPAMHALMOHHBIX COCIWHECHHM.
MexaHu3Mbl peakiuii 3amenieHuss auragaoB. OCOOCHHOCTH TEPMOJIM3a KOMIUICKCHBIX YaCTHII.
O} dexTs TpaHC-BIUSHUS B KBAJIPATHBIX U OKTAdIPHUECKUX KOMILUIEKCAX.

S. IlpukaagHble acCeKThl XMMHH KOOPAUHAIIMOHHBIX COeIMHEHUMH
KoopauHanvioHHble COEAMHEHMsS B JKMBBIX OpraHm3max. buomeTaibl, UX KpaTkas
xapakrepucTtuka. [loHsATHE O OMOKOOPAMHAIIMOHHOW XWMHUH. BHKOMIUIEKCHI M OHMOKIACTEpHI.
bruokoMIUIEKCBI ¢ aHMOHAMM HEOPTraHWYECKUX KHUCIOT. BHOKOMIUIEKCHI ¢ aMHUHOKHCIOTaMHU U
Oenkamu. brokoMIuIeKCel c nop¢pupuHaAMH. TokcnuHOCTH METaJUIOB: poJIb
KOMILJIEKCOOOpa30BaHuUsI.

OcHOBHbIE ~ aCNEKThl MPUMEHEHUS KOOPJAUMHAIIMOHHBIX coenuHeHud. KomiuiekcHble
COCMHEHUS IJIaTHHBl Kak MPOTHBOOINYXOJieBble Tnpenaparthl. IIpoGnembl pa3paboTku
JeKapCTBEHHbIX (hopM Ha UX ocHOBe. [IprMeHeHHe NeTydnx KOOPIAWHAIMOHHBIX COEAMHEHUN B
TEXHOJIOTUH TOJIy4eHHUs: MaTepuanoB u3 razoBoil gassl (MOCVD). OcHOBHBIE Pa3HOBUAHOCTU
MaTepuanoB, moixydaeMmbix 1o TexHosorun CVD. IlepcnekTHBBI MPUMEHEHHS TE€TEPOsSIEPHBIX
COCMHEHUH TpU CHHTE3¢ MHOTOKOMIIOHEHTHBIX MarepuaioB. OCOOEHHOCTH pPa3IMYHBIX
croco0OB TepeBOJia KOMIUIEKCHBIX COCIWHEHHWW B Tap, BBHIOOP ONTHUMAJIBHOTO Crocoba B
COOTBETCTBUM C IPUPOI0H KoMIuleKkca. KOMITIEKCH B raJIbBAHOTEXHUKE, aHAJTUTUUECKON XUMUN
U Ap. o0nacTax.

6. OBPA3OBATEJIBHBIE TEXHOJIOI' A

N3yueHne TEOpeTHYECKOro Marepuaja OCYIIECTBISIETCS C MOMOUIbIO 3JIEKTPOHHBIX
CpelICTB O0yUYeHUs IpU HENMOCPEACTBEHHOM MPOUYTEHUH JIaHHOTO MaTepuasa JEKTOPOM.

Jnsi  OLIEHKHM OCBOCHMSI TEOPETHYECKOTO MaTepHuayia CTYICHTaMH HCIIOIb3YIOTCS
TPaJUIMOHHBIE TUCHbMEHHBIE U YCTHBIE KOHTPOJBHBIE MEpONpUATUs (KOJUIOKBUYMBI,

KOHTPOJIbHBIE pabOTHI).



7. NEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYEHUA J1JIsA
CAMOCTOSTEJBbHOM PABOTBI OBYUAIOIINUXCS MO JUCHUIIJIMHE
CamocTodaTenbHas paboTa CTYJIEHTOB 0 KypCy IpHU3BaHa HE TOJBKO 3aKPEIUIATH U
yrIIyOJsTh 3HAHUS, MOJYYEHHbIC Ha ayIUTOPHBIX 3aHATHUSAX, HO U CIIOCOOCTBOBATh Pa3BUTHIO Y
CTY/ICHTOB TBOPYECKHUX HABBIKOB, MHULIMATUBBI, YMEHHIO OpPraHU30BaTh CBOE BpEMsI.
Ilpy BBHINONHEHUM IUIaHA CaMOCTOSTENBHOM pPAabOTHI CTYJIEHTY HEOOXOAMMO H3Y4HTh
TEOPETUYECKUI MaTepuan, HE TOJbKO B y4eOHUMKAaX M Y4eOHBIX IOCOOHUSAX, YKa3aHHBIX B

O6ubmorpaguyecKux CHUCKaX, HO M TO3HAKOMHUTHCS C MyOJMKAUUSAMH B MEPUOAUYECKHX

W3IaHUSX.
Taoauua 7.1.
Coaepxanue caMOCTOATEJIBbHOI PadOThI 00y4aKOIINXCH
Howmep Temvi/60npocsl, 8blHOCUMbBLE HA Koz-60 Dopmbi
pasdena camocmosimenvHoe usydeHue yacos paboma.
(memoi)
1.
OCHOBHBIE TMOHSATUSI XUMUU KOOPAMHAIIMOHHBIX cobeceroBaHue,
coeqrMHEeHn. XUMHUYECKas CBsI3b B KOOPAMHAI[HOH- 10 TCCTOBLIN
HBIX COCTMHCHUSX KOHTPOJIb
2. cobeceoBanHue,
KomrmiekcooOpa3oBaTen U JIUTaHAbL, H30MEPUS .
" 10 TECTOBBII
KOOPJAMHALIMOHHBIX COETMHEHUM.
KOHTPOJIIb
cobeceroBaHME,
3. TepmoarHaMuKa KOMILIEKCOOOpa3oBaHus. OU3NKO- .
. 12 TECTOBBII KOH-
XUMUYECKUE METObI B KOOPAUHAITMOHHON XUMUHU.
TPOJIb
4. cobeceqoBaHue,
CuHTe3 u peaKLyoHHas CITOCOOHOCTH KOOpAUHAIIN- 12 TECTOBRLL
OHHBIX COCIMHECHUIA. KOHTPOJIb
5 [IpuknagHbIC aCIIeKThl XUMUH KOOPAUHAIIMOHHBIX cobecenoanue,
' P DT pAHAL 13 TECTOBBIM KOH-
COCIMHEHUH.
TPOJIb
8. OHEHOYHBIE CPEJACTBA JIAA TEKYHIEI'O KOHTPOJISA
YCIIEBAEMOCTHU U ITPOMEXYTOUYHOU ATTECTAILIUA
Ilpumepnuie onpocel 0na codecedosanus
1. OcHoOBHBIEC IOHATHS XUMUU KOOPAMHAIIMOHHBIX COCTUHEHHI.
2. Twunsl peakiuii KOMIUIEKCOOOpPa30BaHUs B pacTBOpaxX
3. ®yHKIuY, XapaKTepH3yIOIIHe KOMIIEKCO00pa3oBaHueE.
4. MeTtoapl pacueTa KOHCTAHTHI PABHOBECHS 1O (PYHKIIMSM KOMILJIEKCOOOpa30BaHusI.
5. DKCrHepuMEeHTaJIbHbIE METO/Ibl H3yUEHHs KOMIUIEKCOOOpa30BaHuUs
6. JlaOunbHbIE U MHEPTHBIE KOMIUIEKCHI.
7. Metozpl onpeaeeHNs COCTaBa KOMILICKCOB.
8. KoopauHamoHHOE YUCIIO U CTEPEOXUMUS KOMIUIEKCOB
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

W30oMepust KOMILIIEKCOB.

BepHepoBckre KOMILIEKCHI.

Kommekcsi ¢ [1-nmurangamu.

Krnaccudukarys HeopraHHYeCKUX peaKIuid.

Peakuys 3aMeleHus B KOMILIIEKCaX.

Peakuus nzomepusanuu.

KiroueBble peakiiy TOMOTeHHOIO KaTaln3a.

OKHCIAUTENFHO-BOCCTAHOBUTEIIFHBIE PEAKIIHH.

IIpuMeHEHNE KOMIUIEKCHBIX COCIUHEHUMN.

Kaxkue coenrHeHUsI MOKHO OTHECTH K KOMILJIEKCHBIM?

[Tosbp3ysCh MOJIOKEHUAMU KOOPAMHALIMOHHON Teopun BepHepa naite onpeneneHus

CJIeIYIOIIKM MOHSTHUSM: a) KOMILIEKCO00pa3oBaTelb, 0) JUTraHIbl, B) KOOPIUHAIMOHHOE

YHCIIO KOMIUIEKCOO0pa30BaTelis, T) BHYTPCHHSIS ¥ BHEITHSS cepa KOMITICKCa.

Kaxk onpenensitorces 3apsig KOMIUIEKCHOIO HOHA U CTETIEHb OKUCIICHUS

KOMIUTIEKCO00pa3oBaTesi?

Kakas cBsi3b MeX1y CTPOCHHEM aTOMOB JJIEMEHTOB M UX CIIOCOOHOCTBIO K

KoMIuIekcooOpazoBanuto? [IpuBennre npruMepsl THIMYHBIX KOMILIEKCOOOpa3oBaTeIeH.

[IpuBenuTe mpuUMeEpPbI TUMYHBIX JIUTAH0B. Kakue nuranibl Ha3bIBalOTCs

MOHOJICHTATHBIMH U KaKU€ MOJIUIEHTaTHBIMU?

Kaxoe BnusiHUE TOJKHO OKa3bIBaTh HA 3HAYEHUE KOOPAMHALIMOHHOIO YKMCJIA YBEITUUYECHUE

paauyca u 3apsijia: a) KOMIieKcooopasoBatessi, 0) iuranoB? Kakum cOOTHOIIEHHEM

JIBYX CHJI, ICHCTBYIOIIMX MEKY LICHTPAJIbHBIM aTOMOM U JIMTAHIAMH U MEXI1Yy CAMUMU

JUTaHAaMU, ONPEAEIAEeTCS KOOPAUHALMOHHOE YUCIIO0?

[laiiTe onpeneneHye U NpUBEIUTE IPUMEPHI OCHOBHBIX TUIIOB KOMIUIEKCHBIX

COCIUHEHUH.

VYKakuTe OCHOBHBIE BUbI U30MEPUU KOMIUIEKCHBIX coequHeHui. [IpuBennre npumMepsl.

Kak ¢ no3unuii MeToia BaJleHTHBIX CBsi3el OOBSICHUTH 00pa30BaHKe CBA3CH MEXKIY

KOMILIEKcooOpa3oBareneM u nmuranaamu? Kakue opOuTamy eHTPaIbHOTO aTOMa MOT'YT

OJIHOBPEMEHHO y4acTBOBaTh B 00pa3oBaHuu cBs3eit? Uem 3To onpenensercs?

Kakyto reomeTpuyeckyio KOH(PUTypamnio UMeeT KOMIUIEKCHBIA MOH MPU 3HAUYCHUH

KOOPIMHAIIMOHHOTO YKCJIa KOMIUIEKcooOpa3oBarens 2, 4, 67 Ykaxure

COOTBETCTBYIOIIHME TUITBI THOPUAN3AIIMN OpOUTAIICH.

Kakue koMIiekcHbIe COeIMHEHUS HAa3bIBAIOTCS BHEIIHEOPOUTAIBHBIMU U

BHYTPHOPOUTATBHBIME? UeM 00BSICHACTCS UX pa3IMyHast IPOYHOCTD?

[1o KakuM 3KCIIEpUMEHTAIbHBIM IaHHBIM HAXOJST YUCIIO HECTIAPEHHBIX 3JIEKTPOHOB B

komiuiekcax? IlpuBenure npumMepsl.

Kakue koMIuieKchl Ha3bIBatOT BHICOKOCITMHOBBIMU U HU3KOCITMHOBBIMH? Y KaXKUTE

napaMmeTpsbl, KOTOPbIE ABISIOTCS AJI1 HUX OOLIUMU U pa3IUdHbIMHU.

Kaxkas teopus nosyunsna Ha3BaHUE TEOPUU KPUCTAJUITMUECKOTO NoJiA? Yem oTauvaercs

oHa ot meroaa BC?

UYTto Takoe 3Heprus paclleIVIeHUs] KPUCTAUIMYECKUM MOJIEM, OT YEro OHAa 3aBUCUT?

Kaxue gakropsl onpenessitoT Noja0KeH!e JUraHa B CIEKTPOXUMUYECKOM psTy?

Kak TKII 06bscHs€T 3aKOHOMEPHOCTH U3MEHEHHSI YCTOMYMBOCTH KOMIUIEKCHBIX

COEIUHEHUN?

Hcxons 3 TKII, 00BsICHUTE OKpacKy KOMIUIEKCHBIX COEIMHEHHH.

UYro sABIIIETCS KONMYECTBEHHON XapaKTEPUCTUKON YCTOMYMBOCTH KOMIUIEKCHBIX
HMOHOB?

KakoBo cooTHoIIeHrEe MEX Ty 00111ei KOHCTAaHTOW HECTOMKOCTH U KOHCTAaHTaMH,

XapaKTePU3YIOIIMMHU OTAETbHBIC CTaJANH MPOIECCa TUCCOIHAIIUNY KOMIUIEKCHOTO HOHA?
Kakoe BiusiHue OKa3bIBaeT KOMILUIEKCOOOPA30BaTENb HA CBA3HM B KOOPIUHUPOBAHHBIX
okouio Hero Mosekynax H,O u NH3?
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38. IlpuBeiute npuMepsl, MOKa3bIBAIOIINE BIUSHUE KOOPAMHALIMU HA OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA KOMIUIEKCOOOpa30BaTels.

39. IlpuBeruTe MpUMEPHI KOMIUIEKCHBIX COSTMHEHHH: C KOMIUIEKCHBIM aHHOHOM, C
KOMIIJIEKCHBIM KAaTHOHOM, SBIIIOIIMXCA HEDJIEKTpOJIUTaMHy. [laliTe UM Ha3BaHUE.

40. OxapakTepu3ylHTe BO3MOKHBIE MEXaHU3MbI OKHUCIIUTEITHHO-BOCCTAHOBUTEBHBIX pe-

aKIMi KOOPAMHALMOHHBIX coequHeHnil. Kak ux paznuuuts? HazoBute Heobxommmoe u
JIOCTaTOYHOE YCIIOBUE pealin3allii BHYTPUCHEPHOTO MEXaHU3MA.

Ilpumepnuie sapuanmul KORMPOIALHOIU padoOmMbl

Bapuanm 1
1. Hasate  kommuekcubie  coemuHenus:  Ba[Cu(C,04)2], [Co(NHs)2(en)(Cly)]CI,
[PtCI2][AuCl,].
2. Hamucate dopmynsl: a) terpaitogounnat(lll) waams™); 6) xmopua OpomMaTeTpaaMMu-
nakBaxpoma(lll); B) TppaMMHHXJIOPOAMHUTPOKOOANTHT.
3. MoxHo 1 ocaauts uoHsl Ni*+ us pactBopa Ko[Ni(CN)s] o6bemom 11 u C=0,1
MoJe/autp, comepxamiero 0,2 monms KCN(a=80%), ecnu m100aBUTH 10™*mou1b cynasbuga
ammonmsi? [lpu Kakoil MT KOHIEHTpalnud CyabQua aMMOHHS HA4YHET BBINAAATh OCAJO0K?
(ITIP(NiS)=2:10"%).

4. Omnpenenure TAN THOPUAM3AIMHE B CIEAYIONMX KOMIUIEKCAX, a TaK e H300pasure HX
reomeTpuueckyro Gopmyny: [AuCly] ; [PtCly] .YemMy paBHBI HX MarHUTHBIE MOMEHTHI?
5. JInst OCaIeHUSI XJIOPHI-UOHOB, COCTAaBILSIFOIIMX BHEIIHIOK C(hepy KOMIUICKCHOTO CO-

enunenust, u3 100ma 0,02m pactBopa coenunerus CrCls-5H,0 morpedosanocs 20mit
0,2m pactBopa AgNO;. [lo pe3yapTaTam 3TOTO OMNBITA COCTABHTE KOOPIAHHAMOHHYIO
(bopMyITy COeIMHEHUS H HA30BHUTE €TO0.
6. C nuragmaMu ¢j1aboro Win CUILHOIO o KoMiuiekcesl Co 3 gBIAIOTCS CUIBLHBIME
OKHCIIMTEISIMH, a KOMIUIEKCHI Co*" NPOSIBIIIIOT BOCCTAHOBUTENbHBIE cBOMcTBa? Kak 310
oobsacusier TKII?

Bapuanm 2

1. HasBate kommiekcublie coeaunerus: Na[Zn(OH),], [Ni(H20)6](N03)2, [Co(EN)3(NO3)3].
2. Hanucate dopmynsl: a) ammunnentrauuanopeppat(ll) narpus; 6) nuruapoxcorerpa-
xJyioporutatuHat (IV) ammonus.

3. K 0,2m NiSO,4 no6aBumu paBubiii 00beM 2M NH3, BBIYrCIUTh [Ni]2+, €CIIM CYUTATh YTO B
pacTBope o6pasyercst komruiekcHsiii non [Ni(NHz)s]*+.

4. B kommiekcax [CO(NO,)e]* u [Ni(CNS)g]* murammsl o6IagaloT CHIBHBIM IIOIEM.
CocrtaBbTe PHEpPreTHUECKYyl0 cxemy oOpaszoBanusi cBszeil (Merong BC) B 3TuX KoMIuiekcax u
YK@XHTE MarHUTHBIC CBOWCTBA KOMILIEKCOB.

5. Omnpenenute KoopauHamonnoe aucio (x): [Fe''Fx] *2; [Fe''Clx] ™2,

6. Kakasi sekTponHas kou(urypamus, d° wim d’, naer Gompiee 3uadenme Ecym s
OKTa’APUYECKHUX BHICOKOCITHHOBBIX W HU3KOCIIMHOBBIX KOMILIEKCOB?

Kpurepun oneHkn oTBeTa CTyJAeHTa NP BHINOJHEHHH KOHTPOJIbLHON padoThI

Ouenka TpeOoBaHuSs K 3HAHUAM

OTJIMYHO IMPUBCACHLI IIOJHLIC IMPABUJIBHBIC PCIICHHA, OTBCTBI I'PaMOTHO
APTYMCHTHUPOBAHbI
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XOPOIIO

JOMYLIEHbl HE3HAYUTENbHBIE IOrPEIIHOCTA IPU OTBETaX Ha
BOIPOCHI, apryMeHTalus ObuIa He MMOJIHOU

YIIOBJIETBOPUTEIH B oTBetax Ha HEKOTOpPBIE BOIPOCHI JOMYIICHBI TPyObIe OUTHOKH,
HO 4acTb BBIBOJOB HE apryMEHTHpOBaHAa WIM apryMEHTHpPOBaHA
HETPaBUIIBHO
HEY/IOBJIETBOPUTE OtBetsl Ha 50 u Gosiee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO
JBHO BBIBOJIOB HE apTYMEHTHUPOBAHBI WJIM apTyMEHTUPOBAHbBI HEITPABHILHO

Ilpumepnvie sapuanmel mecmosvix 3a0aHuil
Bapuanm 1

1. TlapamarHUTHBIM HU3KOCTIMHOBBIM BHYTPUOPOUTATBHBIN

1) [Mn(NO2e]*  2) [CoBrg]* 3) [Fe(CO),I** 4) [VC1e]*
2. YCTaHOBHUTH COOTBETCTBHE MEXIY Ha3BaHUEM M (POPMYIION KOMILJIEKCHOW COJIA

1: K,[PtC14]

2: [PtC13(NH3)3]Br
3: [COF3(H20)3]
4: [Co(NHs)6][Co(NO2)e]
A: terpaxnoporutatuHat (1) kanus
b: 6pomun TpuamMmmMuHTpUHHTpOXIOpOILIaTUHEI (1V)
B: TpuaxBaTpudropokodansT
I: reKCaHUTPOKOOATbTAT (111) reKkcaaMMUHKOOAabTa (1 I:
nuxyoporerpaammuHHukens E: rekcannanodeppat(Il) kamus
3. YCTaHOBUTH COOTBETCTBHE MEXIY (POPMYJION COEAMHEHUS U KOOPIUHAILIMOHHBIM YUCIIOM

1: [FeFx]*?

A: 6

2: [Pt(NoH)X]* B: 4
3: [Pd(NH3)x]** B: 5

I:.7
H:3

Ecnu pactBop comepsxkut 0,05 mons/nm K;[Ag(CN)3] u 0,05 mons KCN, K, = 1*10%, 1o
KOHIICHTpAIUs HOHOB cepedpa B MOJIB/JT

5. Ecnm U1 KOMIUIEKCHOTO MOHA SHEPTHsl pacuierieHust paBHa 167,2 xJx/mMonb, To OH
NOTJIOUIAET CBET C IJIMHOW BOJIHBI B HM

6. Ecnu npu neiicTBUM pacTBOpa CEPHOM KUCIOTHI BECh Oapuii U3 pacTBopa

Ba(CN),*Cu(CNS); ocaxxnaeTcs B Buje cyibdara Oapusi, TO KOOPAUHAI[HOHHAS

¢bopmyna comu

Bapuanm 2

1. TlapaMarHUTHBIN BBICOKOCIIMHOBBIA BHYTPHOPOUTATBHBIN

1) [VCle]"  3) [Fe(CO)]**
2) [NiCl,J* 4) [Pd(NH3)e]*

Ks[Fe(CN)e]

Y CTaHOBUTH COOTBETCTBUE MEXTY Ha3BaHHWEM U (DOPMYJIOil KOMIUIEKCHOM conu 1:

A: rekcanmanodeppat(l11) kanus
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2: [Ni(NH3),]Cl;, B: xnopun rerpaamvunaukemsi(l1)

3: Kz[SI FG]
4: [Ni(CO).]

B: rexcadropocunukar (IV) xamus
I': TeTpakapOOHUITHUKETH

J1: AMX7I0pOTeTpaaMMHUHHHUKEIIS

E: rexcanmmanodeppat(ll) kamus

3. YCcTaHOBUTH COOTBETCTBHE MEXKIY (POPMYJION COSAMHEHUS M KOOPIUHAIIMOHHBIM YUCIIOM
[Ni(C0)x]° A4
[Co(CN)X]™*®  B:6
[Fe(CO)x]" B:5
|
H:3
4. Ecmu pactBop comeprut 0,02 moms/n CA(NO3), u 1 moms NH3, K, = 2,75%107, to
KOHIICHTPAIUs] HOHOB KaJMHsI B MOJIB/JI
5. Ecnm MakcuMyMm MOTIIOIIEHHsT BUIUMOTO CBETa JUIsl KOMITJIEKCAa COOTBETCTBYET JJTMHE
BoJIHBI 400 HM, TO 3HEprus pacuienjaeHus B kJ/Moib
6. Ecmu mis ocaxxaenus xiopa u3 pactsopa Ha 1 mosb PtCI,*3NH; (KUp = 6) Tpebyetcs 1
MOJIb HUTpaTa cepedpa, ToO KOOpANHAIIMOHHAS (popMyIia
COCTMHEHUS
Kpumepuu oyenku omeema cmyoenma npu blnoJIHEHUU MECHOBbIX 3A0AHUTL
Onenka TpeGoBaHus K 3HAHUAM
O1eHKa «OTIMYHO» BBICTABISAETCS CTYIEHTY, €CJIM OH IIyOOKO M
MPOYHO  OCBOWJI ~ MPOTPaMMHBIA  MaTepuall,  HCYEPIBIBAIOIIC,
OTIMYHO MOCTIeI0BATEIbHO, YETKO U JIOTUYECKH CTPOHHO €ro M3Jlaraer, yMeeT
TECHO YBSI3bIBATh TEOPHIO C TMPAKTUKOW, CBOOOJHO CIPABISETCS C
3a7a4yamMM, BOIPOCAMM M JAPYTMMH BHJIAaMU IIPUMEHCHMs 3HAHUM,
MpUYeM He 3aTPyIHSETCS ¢ OTBETOM IPH BUIOM3MEHEHUH 3aJlaHuM,
MIPAaBUIILHO OOOCHOBHIBAET NPUHSTOE PEIICHHUE.
OmeHka «XOpOIO» BBICTABISETCS CTYIEHTY, €CIM OH TBEPIO
3HAaeT MaTepHuall, [PaMOTHO U IO CYHIECTBY M3JIaraeT ero, He JI0MycKast
XOPOIIO CYIIECTBEHHBIX HETOYHOCTEH B OTBET€ HA BOIMPOC, NPABUIIBHO
MPUMEHSIET TEOPETUYECKUE TMOJIOKEHHUS MPH PEUICHUH MPaKTUYECKUX
BOIIPOCOB M 33]1a4, BJIaJieeT HEOOXOAUMBIMU HaBBIKAMU M ITPHEMaMHU HX
BBITIOJTHEHHSI.
OrneHka «ya0OBJIETBOPUTEIILHO» BBICTABIISIETCS CTYIACHTY, €CIIH
OH MMEeT 3HaHUS TOJbKO OCHOBHOTO XapakTepa, HO HE YCBOMJI €ro
YIIOBJICTBOPHUTENb | JA€Talel, [OMyCKaeT HETOYHOCTH, HEJAOCTaTOYHO IPaBUIIbHbIC
HO (GOpMyIUPOBKH, HApyIIEHUs JIOTUYECKOW IOCIIE0BAaTEIbHOCTH B
W3JI0KEHUU MIPOTPAMMHOI0 MaTepHualia, UCIBITHIBACT 3aTPYAHCHUS TIPU
000CHOBaHUHU OTBETA.
OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISIETCSI  CTYACHTY,
KOTOPBI HE 3HAET 3HAYUTEIHHOW YacTH MPOTPAMMHOTO MaTepHuala,
HEYJIOBJIETBOPUTE | IOMYCKAET CYIIECTBEHHbIEC OIIMOKY, UIMEET 3aTPyAHEHUS TIPU OTBETE Ha
JTBHO BOMPOCHI ¥ O0OCHOBaHMM OTBeTOB. Kak mpaBuio, OIEHKa
«HEYIOBJICTBOPUTEIILHO» CTABUTCS CTYyJIEHTaM, KOTOpble HE MOTYT
MPOJOJKUTh  O0ydeHWe 03  JOTNONHHUTEIBHBIX  3aHATUH 10
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‘ COOTBCTCTBYIOIHeﬁ JUCILHMITIIINHE.

HOo~Nog~whD PR

Ilpumepnas memamuxa pegpepamos

Jluranger, ux knaccudukarus, npuaun JKMKO.

KoopauHannoHHOE 4MCiI0 EHTPAIbHOT0 aTOMa, KOH(PUTypaIys KOMILIEKCOB.

Turel KOMIUIEKCHBIX COEIUHEHUM.

[{uknuyeckre KOMIUIEKCHBIE COSUHEHHUS.

IlonusnepHble KOMITJIEKCHBIE COCUHEHMSL.

N3omepust KOMIUIEKCHBIX COETMHEHU.

XuMudeckne v QU3NKO-XUMHUIECKUE METObI U3YUEHHUsI CTPOCHHSI KOMITJICKCOB.
CriekTpasibHbIe METOJIbI U3yYEHHSI CTPOSHUST KOMIUIEKCOB.

OyHKIMH, XapaKTEPU3YIOIIUE KOMILIECOOOpa30BaHKE B pacTBOpaX.

0. 'paduyeckue u pacueTHBIC METOBI ONPENETCHHUS] KOHCTAHT YCTOMYUBOCTH 10 (DYHKIIKSM,

XapaKTepU3yOLUIMM KOMIUIEKCOOOpa30BaHUE B PACTBOPAX.
11. O6umii 0630p FKCIIEPUMEHTAIBHBIX METO/I0B U3YUEHHUSI pABHOBECHI KOMIUIEKCOB B

pacTBopax.

12. TloreHuMOMETpHYECKHE METOBI U3yUESHHUS] KOMIIEKCOOOpa30BaHMsI.
13. CnekrpodoTomMeTpruuecKkue MEeTOIbl U3y4eHHs KOOMIUIEKCOOOpa30BaHusl.
14. V3y4yeHue KOMIUIEKCOOOpa30BaHUs METOIaMU paCTBOPUMOCTH, HOHHOTO 0OMeHa,

SKCTPAKIINH.

15. Peakuuu 3amelieHHs B OKTa3IpPHUECKUX KOMILIEKCaX.

16. Peaxmuu 3amerieHus B KOMIUIEKcax ¢ K.4.= 4

17. Peaxkuuu nzoMepuzanuu.

18. BuytpucdepHsie u BHelIHeCHEpHbIe OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIHH.
19. Peakuuu BHenpeHuUs (MUTpaLMK) KaK CTaJMU TOMOTEHHOTO KaTaju3a.

20. V3meHeHne peakIMOHHBIX CBOICTB JIMTAH0B BCJICIICTBUU €T'0 KOOPAWHALIUH.

Kpumepuu oyenusanun pepepama

Kpurepun onenkn

BBICTABIIICTCA, €CIM paboTa CTyAEHTa HalKMCaHa IPaMOTHBIM
HAay4HBIM $3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTHKY H3JIOKECHUS,
TOYKAa 3pEHHs CTydeHTa OOOCHOBaHHAa, B pPabOTe NPUCYTCTBYIOT
CCBUIKM Ha HOPMAaTHUBHO-TIPABOBBIE aKThl, MPHUMEPHl U3 CyAeOHOI
MPAKTUKU, MHEHUS U3BECTHBIX YUEHBIX B AaHHOW oOnacTu. CTyneHT B
paboTe BBIABUTAET HOBBIE HJIEM W TPAKTOBKH, JAEMOHCTPHPYET
CIOCOOHOCTh aHAJIM3UPOBATH MaTEPHAIL.

BBICTABIIICTCS, €CIM pabdoTa CTyIEHTAa HaMucaHa TPAMOTHBIM
Hay4YHBIM SI3BIKOM, HMEET YETKYIO CTPYKTYPY W JIOTHKY H3JI0KCHUS,
TOYKAa 3peHHs CTyaeHTa O00OCHOBaHHAa, B pPabOTe NPHUCYTCTBYIOT
CCBUIKM Ha HOPMAaTHBHO-TIPABOBBIC aKThI, MPHUMEPHl U3 CyIcOHOM
MPAKTUKU, MHCHUS U3BECTHBIX YUEHBIX B JAHHOW 00JIACTH.

BBICTaBJISIETCSA, €CJIM CTYIACHT BBIIOJHWI 3aJlaHde, OJHAKO HE
MPOJAEMOHCTPUPOBAI  CHOCOOHOCTh K HAy4yHOMY aHaju3y, He
BBICKa3bIBAI B paboTe CBOEro MHEHHs, JOMYCTHJ OINMOKHA B
JIOTUYECKOM 0OOCHOBAHHMU CBOETO OTBETA.

Ouenka
OTJINYHO
XOpOIIIO
y,HOBJIeTBOpI/ITCHLH
0
HEYIOBJICTBOPHUTE
BHO

BBICTABJIICTCA, C€CJIIM CTYACHT HC BbBIIIOJHWI 3aJaHuC, HWIU
BBITIOJIHUII €T0 Cl)OpMaJ'II)HO, OTBCTHJI Ha SaHaHHBIﬁ BOIIPOC, IIpHU 3TOM
HC CChLIAJICA Ha MHCHHUA y‘IéHbIX, HC TpaKTOBaJl HOPMATHBHO-
IMPaBOBBIC AKTBbI, HC BBICKA3bIBAJ CBOCTO MHCHHA, HC IPOABUIL
CIIOCOOHOCTDL K aHaJIn3y, TO C€CTb B TIICJIOM ICJIb peq)epaTa HC
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JIOCTUTHYTA.

Ilpumepnuie 6onpocel K IK3ameHy

1. Omnpenenute NOHATUSA KOOPAUHALMOHHOTO YHCIIA, JOHOPHOIO aTOMA, IEHTaTHOCTH
JWTaH/a, BHYTPEHHEH KOOPIMHAIIMOHHOM cephl, BHELTHEW KOOPIMHAIIMOHHOH cepsl,
KOMIUIEKCa, KOOPAUHALMOHHOTO COEJUHEHMSI, KOOPAMHALMOHHOTO MOJIU3IPA.

2. HazoBute XapakTepHble KOOPAMHAIIMOHHBIC TIOJMAAPHI JJISI  KOMIUIEKCOB C
KOOpJIWHAIIMOHHBIMUA ~ 4uciamu 4, 5, 6, 7, 8, 12
3. OxapakTepu3yiTe CTPYKTYpHYIO (CBsI3eByI0) wm3oMepuio. [IpuBenute mpuMepsI

aMOUICHTHBIX JINTAHIOB.

4. Yto Takoe n3oMepusi KOOPAMHAIIMOHHOTO TTOJIOKEHUS ?

5. Kondopmarmonnas (ayutoroHasibHasi, moiuTonuyeckas n3omepus). Kakue ¢akropsl ee
onpenenstor? [IpuBenute npuMepsI.

6. Jlaiite XapakTepuUCTHKy ONTHYECKOW m3oMepur. YTo Takoe sHaHTHOMEp, KOH(DHUTyparus,
KoH(popMaIus, XupaJIbHOCTH?

7. ChopMynupyiiTe TpPaBHIO TPAHCBHISHMA, TpaBuio Ilefipore, mpaBmmo MepreHceHa,
MIPUBEANTE MPUMEPHI CUHTE3a N30MEPOB PA3HOJIMTAHIHBIX KOMIUIEKCOB € MCIIOJIB30BAHUEM IIpaBUiIA
TpaHC- BIMSHMA.

8. UeMm ommyaercss KHHETUYECKUH U TEPMOJMHAMUYECKUN aCHEKThl TPAHCBIUSHHSA (TpaHC-
s dexra)? Uto Takoe MUCBIUSHUE?

9. Kakue (akToppl BIMAIOT HAa TEOMETPHUI0 KOOPIMHUAIMOHHBIX MOIMAIpoB? B uem
3aximtoyaercs 3¢ ekt Sna — Tennepa? Uro Takoe CTPYyKTypHasi HEXKECTKOCTb?

10. KakoBbl OCHOBHBIE MOJIOXKEHUS Mosie Kunepra 1 MeTo/1a MOJIEKYISIpHON THHAMMU-

11. Omnpenenute MOHATHUSA: BBICOKOCITMHOBBIN KOMIUIEKC, HU3KOCITMHOBBIN KOMILIEKC.

12. Kak cBsizaH MarHUTHBIA MOMEHT KOMIUIEKCOB C DJIEKTPOHHOW KOH(pHUTyparuei
neHTpanpHoro aroma? IlpuBenure npuMepsl KOMIUIEKCOB, B KOTOPBIX CIIMHOBOE COCTOSIHUE 3aBUCUT
OT TEeMIEepaTyphl.

13. OO6bsicHUTE HEMOHOTOHHOE U3MEHEHHUE SHEPTUU 00pa30BaHUs AKBAKOMITJICKCOB

MOHOB 3d-TIepexo/IHBIX METAJIIOB

14.  OOwbsicHuTe upe3BbHaiiHyt0 peakocTb komiuiekcoB Cu(ll) ¢ koopaunanmeit B Buze
npaBmiibHOTO OkTadapa. [louemy mmas KU = 4 Co(Il) mpennmouuntaer terpasdapuueckue, a Pt(Il) —
KBaJpaTHbIE KOMIUIEKCHI?

15. IlpuBenute npumepsl cTaOMIM3aLMM HEOOBIYHBIX CTENEHEH OKUCIEHUS B KOMIUIEKCAX.
Kakue snextponHble KOHPUTyparuu HOHOB d- U f-371eMEeHTOB ABISAIOTCS HanOoJee YyCTOWIMBBIMU?

15. B uem 3akirouaeTcs cnennpuka TBEpIOro COCTOSIHUS IPU aHAIN3€E PEOKC-YCTOMYMBOCTH

TBEPbIX KOOPAVHALIMOHHBIX COCIUHEHUI?

16. IlpuBeauTe mpuMeps! BIUSHUS PEIATUBUCTCKUX 3((EKTOB HA CTPOEHUE U CBOWCTBA KOOPAU
HAIlMOHHBIX COEIMHEHHH.

17. ChopmynupyiiTe NpUHLIKI U303JIEKTPOHHOMN U N307100aJIbHON aHAJIOTUH.

18. KakoBBl 0COOCHHOCTH CTPOCHUSI T -KOMIUIEKCOB? ONHMIINTE MOJENb T -JaTUBHOTO
B3aUMO/ICUCTBHUSI.

19. Uro Takoe OKUCIHUTENHFHOE MTPUCOSTNHEHNE U BOCCTAHOBUTEILHOE SIIMMHHUPOBaHHE?

20. Kakwue 3amecTuteny CTaOUIU3UPYIOT TT-CBSI3b METAIUT — YTIIEPOA?

21. Uro Takoe  [B-aNMMUHHpPOBAaHUE,  O-IMMHUHHPOBAHHE,  BOCCTAHOBUTEIHHOE
3NIMMHUHHAPOBAHUE?

22. IlpuBeauTe npuMepsl KIMHOBUIHBIX COHBUYEBBIX, [1OJIYCIH/IBUYEBHIX, MHOTONATYOHBIX

COHJIBUYEBBIX KOMIIJIEKCOB.

23. Kak 3aBUCHT yCTOWYMBOCTH KOMIUIEKCOB OT CBOWCTB LIEHTPAJIBHOTO aTOMa W JIOHOPHOTO
aToma?

24. Yro Takoe xenatHbiid 3pdexr? Makpouukianueckuii appext? KpunratHerii 3¢ dext?

25. IlpuBenute mpHMEpHl MapaMeTpPOB, HCIOIB3YEMbIX JUISl XapaKTEPUCTUKU JIOHOPHO-
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aKIENTOPHBIX CBOMCTB pacTBopuTeneil. Kak onmpenensitoT JOHOPHOE YKCIO PaCTBOpUTENEH ?
26. Kak BnuseT pacTBOpUTENb HA COCTaB U yCTOWYHNBOCTH KOMILIEKCOB?
27. Uro Takoe KOHIEMINS KECTKUX ¥ MATKUX KUCIIOT ¥ OCHOBAaHUM?
28. JlaiiTe ompeneneHue 1a0MIbLHOCTH.
29. OxapakTepu3yiTe BO3MOXKHbIE MEXaHU3MbI 3aMEIICHHS JIMTAHI0B B pACTBOPAaX KOMIIJICKCOB:
- acCOLMATHUBHBIMN;
- JIMCCOLIMATHUBHBIN;
- CHHXPOHHO-aCCOLMATUBHBIH;
- CHHXPOHHO-/INCCOIMATHBHBIN.
Kak ux paznuuuts?
30. Kak gacto BcTpedaeTcs JUCCOLMATUBHBIN MEXaHH3M B PEaKIMAX 3aMEIEHHs B KBaJIpaTHbBIX
KOMILIeKcax?
31. Kakoe 3HaueHHe MMeeT KOOPIMHAIMOHHOE YHUCIO 5 MpU MHTEPHNpeTalud AaHHBIX IO
KUHETHKE 3aMeIleHNs JINTAHIOB B KOMILJIEKcax?
32. IlpuBenuTe MpUMEpbI BIMAHUS PEAKIM pAaCTBOPUTENS Ha MEXaHHU3M peakiuil 3aMeleHuUs.
Kak Bnusiet pa3mep JMraHao0B Ha MEXaHU3M PeaKIfii 3aMeleHus ?
33. Yto Takoe HyK1eopUIbHOCTH?
34. Kakme peaknuu  Ha3blBAlOT  KOMIUIEMEHTAPHBIMH M HEKOMILIEMEHTAPHBIMHU,
OJTHOBJIEKTPOHHBIMU U JBYX3JIEKTPOHHBIMU?
35. Ilepeuncaure GakToOpbl, BIUAIOMINE HA CKOPOCTh PEAOKC-PEAKIIUIL.

Ilpumeput IK3aMeHAUUOHHBIX OUNEM 06
HUHI'YIICKUUA FOCYI[APCTBEHHI)Iﬁ YHUBEPCUTET
IK3aMeHALUOHHBIN Onjter Ne 1

ITo xypcy «Xumusi KOOPAMHALMOHHBIX COCIMHEHUI»

AJs1l CTYJICHTOB 4 Kypca CHenuaJbHOCTH «XMMMI»

Bompocwsl. 1.  Ompenenute MNOHATUS KOOPAMHALMOHHOTO YHCJA, JOHOPHOTO aTroMma,
JICHTaTHOCTH JIMTaH/a, BHYTPEHHEH KOOPIMHAIIMOHHOHN c(epbl, BHEUIHEH KOOPIMHALMOHHON
cdepbl, KOMILIEKCa, KOOPAUHALMOHHOTO COEIUHEHUSI, KOOPANHAIMOHHOTO MOJIU3/PA.

2. KakoBbl 0COOCHHOCTH CTPOCHUSI T -KOMIUIEKCOB? ONHMIINTE MOJEIbh T -JaTHBHOTO
B3anMOJIcH-
CTBHSL.
3. TlpuBenuTe NpUMEphI BIMUSHUS PEAKIUii PACTBOPUTEIIS HA MEXaHU3M PEaKIUii 3aMEICHUS.
Kak Bnuser pasmep JUrasioB Ha MEXaHU3M PEAKLUN 3aMeleHHs?

BuieT paccMOTpeH M yTBePKJEeH Ha 3aceJaHUU Kadepbl

3aB. kadeapoii, mpodeccop A.M.CanamoB

UHT'YHICKH TOCYJAPCTBEHHBIN YHUBEPCUTET

JK3aMeHALMOHHBIN Omier Ne 2

ITo kypcy «Xumusi KOOPAMHALMOHHBIX COCIMHEHUIN»
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Bonpocel.l. OxapakrepusyiTe CTPYKTYpHYIO (CBSI3eBYIO) HM30Mepuio. [IpuBemuTe mpuMepbl

AJsl CTYVJICHTOB 4 Kypca CHenuaJbHOCTH «XHMMMSI»

aM6I/II[CHTHI)IX JIMTaHOO0B.
2. OHpeI[eJ'II/ITe MMOHATHUS . BELICOKOCITHHOBKIMN KOMIIIICKC, HU3KOCIIMHOBBIN KOMIIJICKC.

3. . Kak wuyacro BCTPEUACTCA I[I/ICCOI_II/IaTI/IBHHﬁ MEXaHHM3M B pCaKnudax 3aMCICHUSA B

KBaJApaTHbBIX KOMILJIeKcax?

BujieT paccMoTpeH U yTBEpKA€eH Ha 3aceJaHUU Kadeapbl

3aB. kadeapoii, mpodeccop

A.M.Canamos

Kpumepuu OUEHKU Oomeema HA IK3aAMeHe

4-0amnpHas MIKajga [TokazaTenu Kpurepuu
(ypoBeHB
OCBOEHUS)
OtnuuHo [lonHoTa u3M0KEHUS CryaeHTOM JlaH MOJIHBIN, B JIOTMYECKOM
(HOBBIHIGHHBIﬁ TECOPETUICCKOTO II0CJIEA0BATCIIBHOCTHU paSBCpHYTBIﬁ OTBET
YPOBEHB) Marepuana; Ha T[OCTaBIICHHBIM  BOIpOC, TJ€ OH
ITonnoTa W | MPOACMOHCTPUPOBAT 3HAHMS TMIpeAMETa B
MPaBUILHOCTh MOJIHOM 00beMe y4yeOHOW TMPOTpPaMMBI,
peuicHusA A0CTAaTOYHO FJ'Iy6OK0 OCMBICIIUBACT
MPAKTUYECKOTO JUCUUILIIUHY, CaMOCTOSITENIBHO, u
3aJlaHuA; HUCUCPIIBIBAIOMIIC OTBCUACT Ha
IIpaBunbHOCTH ¥/MyH | JAOTIOHHUTENIBHBIC ~ BONPOCHI,  TPHBOJHT
apryMEHTHPOBAHHOCT COOCTBEHHBIE TIPUMEPHI IO MPOOJIEMATHKE
b W3JI0%keHus | TOCTaBIEHHOTO BOIIPOCA, peu
(HOCHCHOB&TCHLHOCTB MPCAJIOKCHHBIC MMPAKTUYCCKHUE 3aJlaHUA 0e3
HeﬁCTBHﬁ); OIIIHOOK.
Xopouio CamocTOsATENbHOCTh CrynaeHTOM JaH pa3BepHYTHIA OTBET HA
(6a30BBIi OTBETAa; MOCTaBJIEHHBIM  BONpPOC, TJ€  CTYACHT
YPOBEHB) Kynberypa peunu; JEMOHCTPHUPYET 3HAHUS, IPUOOPETCHHBIC HA
U T JIEKIIMOHHBIX M CEMUHApCKUX 3aHATHUAX, a
TaKKe MOJTYyYEHHBIE TTOCPECTBOM H3YUCHHS
00s13aTeNBHBIX Y4E€OHBIX MaTEepHAJIOB IO
KypCy, JaeT apryMEHTUPOBAHHBIEC OTBETHI,
MIPUBOAUT MPUMEPHI, B OTBETE MPUCYTCTBYET
cBOOOAHOE  BJIAJCHHE  MOHOJOTMYECKON
peYblo, JIOTUYHOCTh M IOCJIEI0BATEIbHOCTh
orBeTa. OTHAKO JTOIyCKAETCs HETOYHOCThH B
OTBETE. Pemun MPEAJIOKEHHBIE
MpaKTUYECKHE 3a7aHusi C HeOONbIIUMU
HETOYHOCTSIMH.
Y 10BIIE€TBOPUTEITH CryneHtom nag OTBET,
HO CBU/JICTEIBCTBYIOUIUN B OCHOBHOM O 3HAHHUU
(ITOPOTOBBIH MIPOLIECCOB n3y4aeMon JVCLUTIIINHBI,
YPOBEHB) OTJIMYAIOIINICS HEJOCTATOYHON TryOMHON
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U TIOJHOTOW PACKPBITHS TEMBI, 3HAHUEM
OCHOBHBIX  BOMPOCOB  Teopud, ciabo
c(OpMUPOBAHHBIMU  HABbIKAMHU  aHajJIu3a
SIBJICHUH,  TPOLIECCOB,  HEIOCTATOYHBIM
YyMEHHEM  JlaBaThb  apryMEHTUPOBAHHBIE
OTBETHI u MPUBOIAUTH MPUMEPBHIL,
HEJ0CTaTOYHO  CBOOOJHBIM  BJaJICHUEM
MOHOJIOTMYECKON pEeubl0, JIOTUYHOCTBIO M

MOCIIEIOBATENEHOCTHIO OTBeTA.
JlomyckaeTcst ~ HECKOJNbKO  OmIMOOK B
coJlep>KaHUU OTBETa u pelieHnn
MIPAaKTUYECKUX 3aJaHUM.

HeynosnerBopure CTyneHTOM JaH  OTBET, KOTOpBIH

JBHO COJIEP)KUT Psifi CEPbE3HBIX HETOYHOCTEH,
(YpoBeHb He OoOHapyXHMBAIOIIMM HE3HAHUE MPOLIECCOB
chopMUpPOBaH) n3y4aeMon IIPEeIMETHOM obuacTH,

OTJIMYAIOIIMICS HETIyOOKUM pacKpbITHEM
TEMbl, HE3HAaHUEM OCHOBHBIX BOIIPOCOB
TEOpUH, HeC(HOPMHUPOBAHHBIMU HABBIKAMHU
aHajau3a sBICHUH, IPOLECCOB, HEYMEHHUEM
JaBaTb ~ apryMEHTHPOBAHHBIE  OTBETHI,
ciabbIM  BJIQJICHUEM  MOHOJIOTHUYECKOU
peublo,  OTCYTCTBHEM  JIOTHYHOCTH U
[I0CJIE€I0BATEIILHOCTH. BsiBO1BI
IIOBEPXHOCTHBI. PemieHne NpakTHYECKHUX
3aJIaHU HE BBINOJIHEHO. T.e CTyAeHT He
Croco0eH OTBETUTh HA BONPOCH! Jlaxe MpU
JOTIOJIHUTENBHBIX ~ HABOISIIMX  BOIPOCAX
IIpenojaBaTelis.

9. YHEBHO-METOJNYECKOE 1 UTH®OPMAILIMOHHOE
OBECIIEYEHHME JUCHUIIJINHbI
9.1. YueOnas aureparypa:

a) OCHOBHASI:

1. Bacono ®., JxoHcoH P. Xumusi KOOpAMHAIIMOHHBIX coenuHeHuid. — M.:Mup, 2006.

2. I'punGepr A.A. BBeneHrne B XUMUIO KOOPJIWHAIIMOHHBIX COeNUHEHHUN. — M. — Xumusl,
2006.

3. Kykymkun FO.H. Xumns koopauHanoHHbIX coequHenuil. — M.:BIII., 1985.

4. Koctpomnna H.A., Kymok B.H., Ckopuk H.A. Xumus KOOpAMHALIMOHHBIX
coeaunHeHui. — M.: Briciiag mikona, 1985.

5. Ckonenko B.B., I'puropseBa B.B. Koopaunanuonnast xumusi. — Kues, Buia mikoina,
1987.
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6. Kykymkun B.1O., Kykymkun FO.H. Teopust n npakTka cuHTE3a KOOPIANHAIIMOHHBIX
coenuuenuit. — JI.:Hayka, 1990.
7. bex M., Hagpnan U. UccnenoBanue xommiekcooOpa3zoBaHUsl HOBEHIIIMMU METOJaMH,
Ilep. ¢ anra.. — M.: Mup, 2009.
8. bepesun b.Jl. Koopaunanuonnsie coenunenus nopgupuHos u ¢ramonranuya. — M.:
Hayka, 2008.
9. banbxaysen K. BBenenue B reoputo mmostst iurasaos. — M.: Mup, 2004.
10. bepcykep N.b. DnekTpoHHOE CTpOEHHE U CBOMCTBA KOOPIANHALIMOHHBIX COEAMHEHUM. -
JI.: Xumus, 1986.
11. JIuBep D. DneKTpoHHas CIEKTPOCKONMHUA HEOPraHWYECKUX coeauHeHuil. — M.: Mup,
2007.
12. CeupumoB J.T. u np. Onruueckwe CHEKTPbl HOHOB TMEPEXOJHBIX METANIOB B
kpuctamnax. — M.: Hayka, 1976.
13. TpetbsikoB FO. /1. u ap. Heopraunueckas xumus B 2-x kH.. — M.:Xumus, 2001.
14. KoopauHanmonHass XuMusl penkozemenbHbiXx 3neMmeHToB. Ilox pen. B.M.Chnwuipina. —

MI'V, 1979.

0) 10NOJHUTEIbHAS

1. Pakurun 1O.B., Jlapun T'M., Mwunun B.B. Hurtepnperaums cnexkrpoB OIIIP
KOOpJMHAIIMOHHBIX coequHeHuil. — M.: Hayka, 1993.

2. Kucunes KO.M. Crabunuzanus COCTOSHUI OKHCIEHUS TpU KoopAuHamu. — JKypHam
Heopr. Xumun, 2002, 1.47, Ne 4, c. 540-554.

3. Mapteinenko JI.LU. Ocobennoctu komiuiekcooOpasoBanus P33 (). — VYcnexwu
xumun, 1991, 1.60, Ne 9, ¢.1969-1982.

4. KomruiekcooOpa3oBanue B HeBOJHBIX pacTBopax. — I.A.KpectoB, B.H.Adanacses,
A.B.Aradonos u ap. — M.: Hayka, 1989.

5. Uanenu . [lpumeHeHre KOMIUIEKCOB B aHATMTUYECKON XumMun. — M.:Mup, 1979.

6. buonoruueckue acnekTsl KoopanHaMoHHON xumuu // Aunmupckuit K.b., bparymiko
10.1., bynapun JI.U. u ap. Ilox o6m pea. K.b. Suumupckoro. — Kues: HaykoBa nymka, 1979.

7. KoHKypeHTHas KOOpAWHALMsA: aMOMJEHTAaTHBbIC JIMTaHIbl B COBPEMEHHOM XUMHHU
METaJJIOKOMIUTIEKCHBIX coenunenuid.// A.Jl.I'apuoBckuii, JI.A.I'aproBckuii, U.C. BacuinbpueHko u

ap. - Ycnexu xumun, T.66, NeS, 1997, c. 434-462.

9.2. NHTepHeT-pecypcehl
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http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru

NogakrownhE

ChemSoft 2004

9.3. IlporpamMHoe o0ecnieueHune

http://c-books.narod.ru/pryanishnikovl 2 1.html

http://www.media.ssu.samara.ru/lectures/deryabina/index/ntml

VYHuBepcuTeT o0ecredeH HEOOXOMUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJTHO
pacIpoCTpaHsAeMOro NPOrpaMMHOI0 00ECIIEYeHHsI, B TOM YHUCJIE OTEUECTBEHHOTO IPOU3BO/ICTRA.

Kaxnprii o0ydaromuiicst B Te4eHHE BCETO MeproAa 00y4eHus: 00ecrieYeH HHINBH Iy IbHBIM
HEOIPaHUYEHHBIM JOCTYIIOM K 3JIGKTPOHHOW HH(POPMALMOHHO-00pa30BaTEeIbHON cpeje
yHHUBEpCUTETAa M3 JI000H TOYKHM, B KOTOPOH HMeEeTcs JAOCTYyn K HH(OPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHOH ceTu «/HTepHeT» Kak Ha TEpPUTOPUM YHHUBEPCUTETA, TAK U BHE €€.

YHuBepcuTeT OO0ECIHECUEH CICAYIONUM KOMILICKTOM
oOecnieueHus.

JIMIOCH3WMOHHOI'O0 MPOrpaMMHOI0

1. JIunensuoHHoe nporpammHoe obOecriedeHue, ucnoiabzyemoe B Uarl'y

1.1. Microsoft Windows 7
1.2. Microsoft Office 2007

1.3. Iporpammusrii komimieke MMUC “Busyansaas Ctynus Tectupoanust’”

1.4. ArtuBupycnoe I10 Eset Nod32
1.5. CrpaBouHo-nipaBoBasi cucrema “KoHcymbTaHT”
1.6. CnpaBouno-npaBoBasi cuctema “I'apant”

Hapsmy C TpaAUOHWOHHBIMU H3JaHHUAMHU CTYACHTBI WU COTPYAHUKHW HMCHOT BO3MOXXHOCTH
MOJIb30BATLCS 3JICKTPOHHBIMHU IMOJIHOTCKCTOBBIMHA Oazamu JaHHBIX:

Tabauua 9.1.

Ha3zBanue pecypca

Cceblaka/nocTyn

OnexkTpoHHass Oubimoreka oHnaiiH «EanHOE OKHO K
00pa30BaTEIIbHBIM PECYpPCAM»

http://window.edu.ru

«O06pazoBatenbHbIN pecypc Poccumy

http://school-collection.edu.ru

®denepabHBI 00pa30BaTEIBHBIA MTOPTAI: YUPESHKICHHUS,
nporpammsl, ctanaaptel, BY3b1, tectsl EI'D, THA

http://www.edu.ru —

denepabHbIN LIEHTP UH(POPMAIIMOHHO-
obpazoBatenbHBIX pecypcoB (DIINOP)

http://fcior.edu.ru -

ObC "KOHCVYJIBTAHT CTYAEHTA". DnexrtpoHHas
O610IMOTEKa TEXHUYECKOT 0 By3a

http://polpred.com/news

WznarensctBo  «JlaHb».  DIIEKTPOHHO-OMOIHMOTEYHAS
cucreMa

http://www.studentlibrary.ru -

Pycckas BupTyanpHasi Onubiuoreka

http://rvb.ru —

WznatensctBo  «JlaHb». DneKTpoHHO-OMOIMOTEUHAs
cucrema

http://e.lanbook.com -

ExenenenpHUK Haykun W oOpazoBanus FOra Poccum
«AxKameMus»

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunas snektponHas 6ubnnoteka «e-Library»

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-0nbmoreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPAaBOYHAs CUCTEMA JIOKYMEHTOB B cepe

http://www.informio.ru
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http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

obpazopanus «MHDOpMUOY»

Undopmanmonno-npaBoBas cuctema «KoHCYynbTaHT- CereBas Bepcusi, AOCTYIIHA CO
TLTFOC) BCEX KOMITBIOTEPOB
KopropatuBHO#l cetn Uurl'yY
Nundopmanmonno-npaBosas cucrema «"apant» CereBas Bepcusi, AOCTYIIHA CO
BCEX KOMIIBIOTEPOB
KopropaTtuBHO#l cetn Uurl'yY
DnekTpoHHO-0MOMoTeuHast cucrema «HOpaiT https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

1) JIeKIuH: pe3eHTalHH.
2) KoHTpomnbHbIe TECTHI.
3) CIHCOK BOIPOCOB IS TIPOBEAEHHUS KOJUIOKBUYMOB.

4) Ta6muup!.
5) BapuaHThI 3a1aH1# 17151 KOHTPOJIBHBIX PaboT.

6) BapuanTsl 3a1anuii 17151 CaMOCTOATEIBHBIX PadoT.

11. METOAUYECKHUE YKA3AHUA JJISI OBYYAIOLIUXCS IO
OCBOEHHIOANCHUIIJINHBI

Jucuummna «XuMusi KOOPIMHAIIMOHHBIX COeIMHEHH» HallpaBiieHa Ha (popMUpOBaHUE
komnerennuii: YK-1, ITK-7.

IIpomexyTouHas aTTecTalys MPEANONAracT K3aMeH.

[TpucTynas K M3y4eHUIO AMCLUILUINHBI, HEOOXOAUMO B IEPBYIO OYEPElb 03HAKOMUTHCS C
coJiep>kaHueM padoueid mporpammsel quctumiinHel (PITT).

Jlexuuu UMEIOT LIEIIbI0 JaTh CHCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUM.

[pu u3yueHnnn u mpopaboTKe TEOPETHUECKOTO MaTepraia HEOOXOAUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JEKLIMOHHOM 3aHATHM MAaTepUall U JIONOJHUTH €T0 C
Y4€TOM PEKOMEHIOBAaHHOM 110 JAaHHOM TEME JIUTEPATYPHI;

- TP CaMOCTOSITEJIBHOM H3Yy4EHMHM TEOPETHYECKOW TEMBI CIENAaTh KOHCIEKT, MCIOJb3Ys
pexomennoBannble B PIIJl nuTepaTypHble MCTOYHMKM UM pecypchl HMH(OpPMaIMOHHO-
TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT»

- IIpU MOATOTOBKE K MPOMEXKYTOYHOW aTTECTAllMM MO MOIYJIK HCIOJIb30BaTh MaTEpHUAaIbl
(oHJ1a OLICHOYHBIX CPE/ICTB.

JlabopatopHble 3aHATHS NPOBOJATCS C LENIBI0 YIIyOJeHHs M 3aKperyieHUs 3HAHUH,
MOJy4eHHBIX Ha JIEKUMSAX M B TPOIECCE CaMOCTOSTEIbHON padoThl HajJ HOPMATUBHBIMHU
JIOKyMEHTaMU, y4eOHOM 1 Hay4yHOU JTUTEepaTypoil.

[Tpu moAroTOBKE K 1a00OPaTOPHOMY 3aHATHIO HEOOXOIUMO:

- U3Y4HTb, IOBTOPUTH TEOPETUUECKHUI MaTepHall 10 3a/laHHOM TeMe;

- IIPY BBITIOJIHEHUH JIOMAIIHUX PACUETHBIX 3alaHUM, U3y4YUTh, TOBTOPUTH TUIIOBBIE 3a/1aHNUS,

BBINOJIHSIEMbBIE B Ay TUTOPHH.

Pexomenganmu mo padore ¢ HAy4YHOU M y4eOHOM JIMTepaTypoil

PaGora ¢ yueOHOM u© HayyHOW JHUTEepaTypod sBJIseTCS TIaBHOW  (opmMoit
CaMOCTOSITEIIBHOU
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pa0boThl 1 HEOOX0MMa IPHU MOJTOTOBKE K YCTHOMY OIPOCY HAa CEMHHAPCKUX 3aHATHUAX, K
MOJYJIBHBIM KOHTPOJIBHBIM paboTaMm, onpocy, 3adery. OHa BKJIIOYaeT MpopadboTKy JIEKIIHOHHOTO
MaTepuallia — H3y4yeHHE PEKOMEHJJOBAHHBIX MCTOUYHUKOB U JIUTEPATYPHI M0 TEMATUKE JCKIIHA.
KoHcnekT nexuun A0KeH coiepxkarh pedepaTUBHYIO 3allMCh OCHOBHBIX BOIPOCOB JIEKIMH,
NPEUIOKEHHBIX TpernojaBareieM cxXeM (IpH HMX JAEMOHCTpAlMK), OCHOBHBIX HCTOYHHUKOB M
JUTEpaTyphl O TeMaM, BBIBOABI MO KaXkJ1oMy Borpocy. KOHCHEKT 0JKeH OBITh BBIINOJIHEH B
OTAeNbHOU TeTpanu mo mpeamery. OH J0KeH ObITh aKKypaTHBIM, XOPOIIO YWUTaeMbIM, HE
COJIep>KaTh HE OTHOCSIIYIOCS K TeMe HH(DOPMALIMIO UITH PUCYHKH.

KoHcnekTsl Hay4HOM JUTEPATYpBl IMPU CAMOCTOATENIBHOW IIOATOTOBKE K 3aHATUSAM
JIOJKHBI

OBITH BBINIOJIHEHBI TAaKXKe aKKypaTHO, COJIEpPKaTh OTBETHI HAa KaX/IbIi MIOCTABICHHBIN B TeMe
BOMPOC, HMMETh CCBUIKY Ha HCTOYHHMK HH(OpManuu ¢ 00sA3aTeNbHbIM YKa3aHUEM aBTOpa,
Ha3BaHMs M TOAAa M3JaHMA MCHOJIb3yeMON HaydHOW JuTeparypbl. KoHcnekT MokeT ObITh
OIIOPHBIM (COJEPKATh JIMIIb OCHOBHBIE KJIFOUEBBIE MO3UIMH), HO TIPU ITOM MO3BOJISIOLINM /1aTh
TIOJTHBIN OTBET MO BOIIPOCY, MOXKET ObITh MOAPOOHBIM. O0BEM KOHCIIEKTA ONpEIEsIeTCS CaMUM
00yJaronmcs.

B nporiecce paboTel ¢ yueOHOM 1 HAyYHOH JINTEPaTypoil 00yJaroINiicss MOKET:

- Jle7aTh 3alUCH IO XOAy YTEHHs B BHUJE IMPOCTOTO MM Pa3BEpHYTOro IUiaHa (co3aaBaTh
IIepeueHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJIATh TE3MCHl (LUTUPOBAaHME HamOOJee BaKHBIX MECT CTaThM WJIM MOHOrpaduu,
KOPOTKOE M3JI0’KEHHE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIeHHEe OCHOBHBIX BOIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIE TE3UCHI).
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Paboyast mporpaMmma AUCHUIUIMHBI «XUMHUSI KOOPAMHAIIMOHHBIX COEAMHEHHI» COCTaBJIEeHA B
cootrBercTBUM ¢ TpeboBanmsiMu ®I'OC BO mo crnenmansHoctn  04.03.01. «Xumust (ypoBEeHb
OakanaBpuara)», yTBEpPKICHHOTO MpHKa3oM MuHHUCTEPCTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepaunu ot 17 urons 2017 . Ne 671

[Iporpammy cocTaBuil:

npodeccop Kadeapsl XUMUU Canamos A.M.
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PabGouas nmporpamMmma oz[06peHa Ha 3aCCJaHuun Ka(beﬂpbl XHUMHUHU

[Mpotokon 3acemanmss Ne 8 OT « 22 » amnpens 2026 .

Pabouast mporpamma onobpeHa y4eOHO-METOJUYECKUM COBETOM XHMMHUKO-OMOJIOIMYECKOrO

Sl}aK YJIIETCTA

[Tporokon 3acenanus Ne 6 OT « 28 » ampensd 2026 r.

CBejleHnsi 0 TnepeyTBep:KIeHHHM NPOrpaMMbl HAa OYepelHOil Yy4eOHbIH Troa H
perucrpauuu M3MeHeHun
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