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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

HenassmMu ocBOeHUsI TUCHUILUIUHBI «XUMHS KOOPAUHANMOHHBIX COeTMHEHU
ABJISIOTCS :

* PAaCCMOTPECHKME OCHOBHBIX IMOHATHH XUMHUHU KOOPINHAIMOHHBIX COCINHEHUIA;

* M3y4eHUE MPEICTABUTENCH OTICIBHBIX KJIACCOB KOOPAMHAIMOHHBIX COCAMHECHHU, WX
HOMEHKJIATYpBI, MapaMeTPOB XUMHYECKOTO CBS3BIBAHUS B MOJEKYJaX, WX TE€OMETPHYCCKOMN
KOH(UTYpaIMH, BUJIOB H30MEPHH;

* O3HAaKOMJICHHE C OCHOBHBIMH (DHU3MKO-XUMHUYECCKHMH METOJaMH HCCIICIOBAHHS
CTPOCHHUS M CBOMCTB KOODPJIWHAIIMOHHBIX COCIWHEHWH, METOIWKAMH WX CHHTE3a, OYMCTKH WU
uacHTH()HUKAIVH,

* OCBOCHHME M YIIyOJIeHWE 3HaHUH 10 TEPMOJAWHAMHYECKOMY W KHHETHUECKOMY
ONKMCAHUIO PEaKIuii KOMIUIEKCHBIX YaCTHII,

* opmupoBaHue MpeACTaBICHUN 00 MCIIOB30BAaHUH KOOPIMHAIIMOHHBIX COSAMHCHUN B

Pa3INIHBIX 001aCTIX YCIIOBCUCCKOM JKU3HMU.

2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

Huctunnubaa «XuMHsT KOOPJWHAIIMOHHBIX COEIWHEHUH» OTHOCUTCS K broky 1,
JUCIUIIMHAM TI0 BBIOODY U SIBJISIETCA albTEPHATUBHOM TUCIUIUIMHON; U3y4YaeTcs B 8 ceMecTpe.
XuMHUS KOOPJIUHAIIMOHHBIX COCAMHEHHHA, KaK CaMOCTOSATEIhbHOE HAydyHOE HAaIpaBlICHUE,
SBIISIETCS BAXHOW COCTAaBHOHM YacThlO XMMHUYECKOW Hayku. Ee pe3ynbTaThl U JOCTHKEHUS
OKa3bIBAIOT CYIIECTBEHHOE BIMSHHME HAa Pa3BUTHE U pElIeHHE KakK (DyHIaMEHTAlIbHBIX, TaK U
HpaKTI/I‘-IGCKI/IX 3a1a4 O6HICCTB& nu I/ICHOJ'IBSyIOTCSI BO MHOTI'ux C(bean KN3HCACATCIIBHOCTHU
YeJioBeyecTtBa. B HpOMI)IIHJ'IeHHOM 158 CGHBCKOXO3ﬂﬁCTBCHHOM HpOI/ISBOI[CTBaX, B pCHIeHI/II/I
DKOJIOTMUECKUX 3a/1ay, B MEIUIIMHE, B MHIIEBON MPOMBIIUIEHHOCTH. TeopeTHuecKuid apceHan
XUMHUH KOOPJIWHAIIMOHHBIX COCOUHEHHH W CaMH KOOPIWHAIIMOHHBIE COCIUHEHUS IIHUPOKO
I/ICHOJ'IB?,yIOTCS[ HpaKTI/I'-IeCKI/I BO BCEX OTpaC.]'ISIX XI/IMHLIGCKOﬁ HaYKI/II aHaJIHTquCKOﬁ nu
OpraHUYECKON XUMUU, OMOXUMUH, KaTaJdu3e, dJIEKTPOXUMHUU, (OTOXUMHUHU, TEOPUU PACTBOPOB U
T.A. B CB3M ¢ 3THUM pa3BUTHE TEOPETHUYECKOTO M OKCIEPUMEHTAIBHOTO Oa3zuca XUMHUU
KOOPJMHAIIMOHHBIX COSMHEHHH KaK MEXIUCIUTUIMHAPHON HAYKH UMEEeT OOIIEXUMUYECKOE U, B

11eJI0M, OOIIeHaAYIHOE 3HAUCHHE.
Taoauma 2.1.

CBs3b AUCHHUIIJINHBI «XuMus KOOPAMHAIIMOHHBIX COeAMHEHM C
npeamecTBY OIUMHA JUCHUIIVIMHAMHA U CPOKHA UX U3YYCHUSA



Kon JIMCUUIIINHEL, NPEAIIECTBYIOINE JIUCHUILIAHE Cemectp
JICLUTUTAHBI «XHUMHUS KOOPIUHAIIMOHHBIX COCTUHEHUI
b1.0.12 Maremaruka 1,2
b1.0.16 dusnka 1,2
b1.B.JIB.02. DieMeHTapHbIN KypC XUMHUH 1
]g 11.0.06 Heopranunueckas xumust 2,3
b1.B./IB.01. N306panHbIe T71aBbl HEOPTraHUYECKOH XUMHUH 6
]g 11.0.07 Opranuyeckasi XUMHUs 6,7
b1.0.08 dusnueckas XUMHUA 6,7

B pe3yJjbTaTe 0CBOCHUSA TUCHUIIJIHHBI oﬁyqaloumi/im JOJI/KCH:

3HaTh:
o OCHOBHBIC ITOHATHUA XUMHUHU KOOPAWMHALIMOHHBIX CO@I[HHCHI/Iﬁ;
. HOMEHKJIATYpy U U30MEPUIO KOMIUIEKCHBIX COCIMHEHU;
o OCOOEHHOCTH  KOMIUIEKCOOOpa3oBaHMSI B PA3IMUHBIX  arperaTrHbIX
COCTOSIHUSX;
. TEOPHUIO KOOPAWMHAIMOHHBIX COEAWUHEHHUI;

(UBUKO-XUMHYECKHUE METObI UCCIIEIOBAaHUSI CTPOCHUS U CBOWCTB, METOJIUKH
WX CHHTE3a, OUUCTKHU U UICHTU(PUKALINH,

L4 O BO3MOXHOCTH NPHUMCEHCHUA TEPMOJIUHAMHUYCCKOIO MU KHHCTUYCCKOTO
NOoAXO040B K OITMCAHHTIO peaKI_II/Iﬁ KOMIIJICKCHBIX YaCTHIL,
® 00 MCIOIL30BAHUN KOOpAWHAITMOHHBIX COCIUHCHHU B Pa3InYHBIX obnacTax

YeJIOBEYECKON KU3HHU.

YMmerhb:

° CHUCTEeMAaTU3UpPOBaTh M 0000IIaTh 3HAHWS, TOJIYYCHHBIE MPU H3YUCHHUH
JIEKIUHN ¥ IPYTHX yu4eOHO-HAYYHBIX HCTOYHUKOB UH(pOpMannu;

° CBOOOJIHO M TPaMOTHO H3JIaraTh TEOPETHUECKHH MaTepuas MO0 OCHOBHBIM
BOITPOCAaM XUMHUU KOOPAUHALIMOHHBIX COCTUHEHNM ;

° UCIIONIb30BaTh COBPEMEHHBIE (DU3UKO-XUMUYECKUE TOIXObl, MPUEMBI H
METOABI IJIsA I/I?)y‘—IeHI/ISI OCO6CHHOCTCI\/'I HpOTeKaHI/ISI peaKHI/Iﬁ KOMIIJIEKCHBIX YaCTHIL,

° UCIIOJIb30BaTh TMOJYYEHHbIE 3HAHMUS U1 TIOCTAHOBKH, IIPOBENCHUS U

UHTEPIpETaLUU PE3yJIbTaTOB SKCIIEPUMEHTAIBHON padoTHI,

Baagern:
° METOAMKON MPOBEACHUS XUMHMUYECKOTO OKCIIEpUMEHTa B J1a0OpaTOPHBIX
YCIIOBHUSIX;
° YMEHUEM TIPABUILHOTO OOBSICHEHUS PE3YJIbTATOB AKCIIEPUMEHTA, €CIIH JIaXkKe



pe3ynbTaT OTPULIATEIbHBIN;
METOJaMH OKa3aHHs IIepBOM IIOMOINM MPH HECYACTHBIX CIIydasx B
XUMHUYECKOH JIabopaTopuH;
(HU3UKO-XUMHYECKIMHU METOJIAMHU MCCIICIOBAHUS CTPOCHHUS U CBOHCTB;

METOIUKON

COCTUHEHUN.

[Iporiecc wu3ydeHUsT UCHMILIAHBI

CUHTE3a,

O4YUCTKH u

UIeHTU(DUKAITIN

KOMIIIICKCHBIX

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCA, POPMUPYEMBIE B
PE3YJIbTATE OCBOEHUA JUCIUIIJIMHbI

HampaBlieH Ha (OPMHUPOBAHHE dJIEMEHTOB

cinenyromux kommereHiuii B coorBerctBun ¢ ®I'OC BO u OIIOII BO mno nanHOMY

HaIpaBJICHUIO IMOATOTOBKHU:

HaunmeHnoBanue HNuaukarop B pesyabTare ocBoeHUs
Kox KOMIIeTeHIIN U MOCTHKeHUSA AMCUHMILINHBI 00y4ar0IMiica
KOMIIeTeHIT KOMIIeTeHIIHH JOJIKeH
HH
Ynusepcanvnvie komnemenyuu u uHOUKAMOPBL UX OOCMUICEHUA
YK-1 Crnoco0en YK-1.1. 3HaTh:

OCyLecT-BJIATH AHanuzupyer - IOHSTHE U KJIACCHU(PHUKAIIHS

MOHCK, KPHUTH- | 33/1a4y, BBIACIAA €€ | CUCTEM;

yeckuii aHaiau3 W | 6a30BbIe - CTPYKTYpY u

CHHTe3 HH(POPMAIUH, | COCTABIIAIOLINE; 3aKOHOMEPHOCTH

NPUMEHATb CUCTEeM- YK-1.2. (GYHKIIMOHUPOBAHUS CUCTEM;

HBIH moaxox Anas pe- | Onpenenser, - 0COOEHHOCTH CHUCTEMHOI'O

HIeHHA UHTEPOPETHPYEeT W | MOAXO0J]a B HAYYHOM IIO3HAHUY;

MOCTABJICHHBIX 33124 | PAHXHPYET - IOHATHE O CHCTEME, €€
uH(pOopMalLIo, nemsix, 3agadax M oOmmx
Tpebyemyro s | IPUHIIUIAX;
pelieHus - OCHOBHBIE TEXHOJOIHH
MIOCTaBJIEHHOU noucka u cobopa nHpopMaImu;
3a/1auu; - (hopmaThl TIpEACTABICHUS

YK-1.3. nH(pOpMaILUU B KOMIIBIOTEPE;

OcymiecTBis-eT
MOKUCK HMH(pOpMaluu
JUIsL pelIeHus Ioc-
TaBJICHHOW  3a/a4u
1o Pa3INIHBIM
THUIIaM 3aIIPOCOB;

YK-1.4. [Ipu
00paboTke
uHpopMaun
oTiIn4aeT (QaxkThl OT
MHEHUH,
WHTEpIpEeTaIi,
OLIEHOK, (hopMHUpYyeT
COOCTBEHHBIE
MHEHHUS U CY)KICHHS,

apryMeHTHPYET CBOU

- TpaBWJa WCIOJIH30BAHUS
CpPEICTB CBS3H;

- MH(}OPMAaLIOHHO-
MIOUCKOBBIE CHUCTEMBI M 0a3bl
JTAHHBIX;

- TEXHOJIOTHIO
OCYIIECTBIICHHSI MOMCKA
uHpOpMaINH;

- TEXHOJIOTHIO
cHUCTeMaTH3allud  TOJy4YEeHHOU
uH(pOopMaLnu;

- CIOCOObI CTaTUCTUYECKON
00pa-00TKHu JaHHEBIX,
NPEJCTAaBICHHBIX B pa3IMYHBIX
U3MEPUTENBHBIX  IIKa-Iax W
aHaJIM3 TIOJIyYEHHBIX  PE3YIib-

4




BBIBOJIBI U TOYKY
3peHus;

YK-1.5
PaccmatpuBaer u
npejjaraet BO3-
MOJKHBIC  BapUaHThI
peueHust
IMOCTaBJICHHOM
3aJla4, OLICHUBAs X
JIOCTOMHCTBA u
HEJIOCTaTKHU.

TaTOB;

- BUIBI U (popMBI paboTHI C
Mela-rorM4eckod M Hay4HOM
JUTEpaTy-pou;

- TpeOoBaHUs K
o opMIICHHIO oubimorpapuu
(cricka IUTEpaTy-phl).

Ymers:

- paborarb ¢ uH(bOpMaIUEH,
IIPEACTABICHHOW B PAa3JIM4HON
opme;

- 00pabarbIBaTh JIaHHBIE
CpelCT-BaMu CTaH/IapTHOT'O
MIPOrpaMMHOT0 00ECTICUCHHS;

- CUHTE3UPOBATh
nH(pOpMaLIMIO, TPEICTaBICHHYIO
B PA3IMYHBIX UICTOYHHUKAX; -

- BbIOMpaTb  HCTOYHUKHU
uH(popma-1uy, aJICKBAaTHBIC
IIOCTAaBJICHHBIM  33JadaM |
COOTBETCTBYIOIIME  HA-yYHOMY
MHUPOBO33PEHHUIO;

- OCYIIECTBIATh  IIOMCK

uHpopma-1uu;
- HMHTEPIPETUPOBATH U

paHwXXupo-BaTh  MH(OpMAILHIO,
Tpedyemyto TUTST perieHus
MOCTaBJIEHHOW 3aJ1auu.

Baanern:

- NePCOHAIBHBIM
KOMITBIOTEPOM ¥ TTIOMCKOBBIMH
CepBUCaMU;

- METOAMKAMH aHAJTUTHKO-
CUHTE-TUYECKOU 00paboTKH
uHpOpMAIMM U3  PaA3TMYHBIX

I/IH(i)OpMaI_II/IOHHO'HOI/ICKOBI)IX

Hpoz[)eccuouajzbnbte Komnemenuuu u um)ukamopbl UX OOCIUNCCHUSA

IK-7

Cnocoden
npeacraB-jiiTh
MoJIy4eHHbIe B
HCCJIEIOBAHUSAX  pe-
3yJbTAThl B BHJE OT-
gyeToB n Hayqnmx
nyo-1uKkanmi
(cTeHAOBBIX
JOKJIAJIOB,
pedepaToB U crarei
B MepUOAN-YeCKOU
HAY4YHOW Me-4aTH.

K-7.1. 3Haer
OCHOBHBIC ~ METO/IbI,
croco0bl U CpelcTBa
HOJTYYCHHS,

XpaHEeHHUs,
nepepaboTku  HHPOP-
Malluu; TPUHITAITBI
00-paboTKHn
uHpOpMaInu;
COCTaBJISIET 0030p JIH-
TEpaTypHBIX  HCTOY-

HHUKOB IO 3aJaHHOHU

CUCTEM (mpeameru3a-1us,
aHHOTUPOBAHMUE, pedepupo-
BaHWE).

3HaTh:

- OCHOBHBKIE CITOCOOBI U

PUEMBI odopmiieHu,

MPEACTaBICHUS W CHUCTEeMa-
TU3AlMU PE3YJIbTATOB TEOPETH-
YECKMX U DKCIMEePUMEHTATHHBIX
UCCIEOBAaHUN  MapaMeTpoB U
XapaKTePUCTUK MPHUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK 3JJIEK-
TPOHUKHU U HAHORJIEKTPOHUKH;

- METOIMKH U MPUEMBI
ONTUMAJIbHOU BHU3yaJI3aluu




TeMe, odopmIisieT
OTYe-ThI 0
BBIITOJIHEHHOM pa-
0oTre 1O 3amaHHOU
hop-me;

K-7.2.
Ananusupyer u

KPUTHYCCKU OLCHU-
BAac€T pa3sBUTHUC HAY4-

HBIX e, Ha
OCHOBE HMECIOIIHNXCS
pecypcos,
COCTaBJIsAECT IUIaH
pereHust
MOCTaBJICHHOM

3aJa4uM, BBIOMpaAET U
MoIUGUIMPYET Me-
TOAUYECCKHEC
IPUEMBI;

K-7.3.
Hcnonb3yer
COBPEMEHHOE XUMHU-
4eCcKoe

obopyoBaHue B
1abopaTopHBIX  yC-
JIOBUSX, T'paMOTHO

00OCHOBBIBAET I0OC-
TaBJICHHBIC 33]]a4dl B
KOHTEKCTe
COBPEMEH-HOTO
COCTOSIHUS npo-
OJIeMBl, HUCIOJB3YET
MaTeMaTH4ecKue Me-
TOJBl  OIICHUBAHUS
runotes, o0paboTKU
IKCIIEPUMEHTAIBHBIX
JTAHHBIX, MaTeMaTu-
YECKOTO
MOJICTTHPOBAHHUSI
XMUMHYECKUX  TPO-
IIECCOB M aJIeKBAaTHO
OIICHUBAET
JIOCTOBEP-HOCTh U
3HAYUMOCTh
NOJTY4EHHBIX
pe3yib-TaToB.

nHpopmanuu.

Ymern:
- [10JIb30BAThCs 0A30BBIMU
MpUEMaMHU U CTaHIaPTHBIMU
MPOrPaMMHBIMH CPEICTBAMU
oOpMIICHHS, TPEICTABICHUS U
CUCTeMaTHU3alli  PEe3yJIbTaTOB
TEOPETUIECKHIX IKCIIEPUMEH-
TaJdbHBIX HCCIIEJJOBAHUN TMapa-
METpOB, XapaKTepUCTHK |
KOHCTPYKIUH HpHOOpPOB, CXEM,
YCTPOMCTB 51 YCTaHOBOK
AIIEKTPOHUKHU u HaHO-
AJIEKTPOHUKU B (pOopMe OTYETOB,
Mpe3eHTAlNH, JOKJIJIOB,
yOJuKaIuit;

- MIPEICTaBIATh MOTyYEHHBIC
B HCCIICOBAHUSAX PE3YJIBTATHI B

BHJE OTYETOB W  HAyYHBIX
myOoIuKanui

(cTrennoBbIe JOKJIAbI,
pedepaTsl

U CTaTbU B IEPUOJUYECKOU
HAy4YHOM MevyaTn),

- MPEACTaBIATh PE3YJbTAThI
paloThl B BHJE aHAIUTHYECKOTO

oTyeTa, CTaTbH, BBICTYIUICHUS,
IIPE3EHTALUN JOKJana,
nH(pOpMaLMOHHOTO 0030pa.

Baanern:

- 0a30BBIMH  HaBBIKAMH
odopmieHus pe3yAabTaTOB
uccienoBanus B (popMe OTYETOB,
IIPE3EHTALNN, JIOKJIa/10B,
nyonuKanuii 1o  pe3ynbTaraM
IIPOBEJEHHBIX uccaea0BaHuN
MapaMeTpoB, XapaKTEpUCTUK U
KOHCTPYKLUH NpUOOPOB, CXeEM,
YCTPOMCTB 51 YCTaHOBOK
AIEKTPOHUKHU HAHOJJIEKTPO-
HUKH;

- OCHOBHBIMH CpEICTBAMH
BU3YalIH3aluu HHPOpMAIIY;

- HaBBIKAMHU OpraHU3alUU
Hay4HBIX TUCKYCCHIA;

- HaBBIKAMU ITYOJMYHOW U
Hay4YHOU peuy;

- HaBBIKAMM IIOMCKA H
UCMOJIb30BaHUSI MH(POpPMALUU B
paspese npodeccuoHanbHON Jes-
TENbHOCTH




4. OBBEM JINCHUIIMHBI 1 BUIbI YYEBHOMN PABOThHI

Taoauna 4.1.
O0beM 1MCHMIJIMHBI M BUABI Y4e0HO padoThl
Buj yuyeoHoii padoThl Bcero 8

4acoB cemMecTp
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 144 144
AyIIUTOPHBIC 3aHATHUS 56 56
Jlexkuun 20 20
[TpakTHyeckue 3aHATHS 36 36
CamocrositenbHas pabora ctynentoB (CPC) 61 61
Kontposnb 27 27

5. COIEP)KAHME JUCHUILIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX WJIN ACTPOHOMHUYECKHUX YACOB U BUJI0B YYEBHBIX

3AHATUUA

5.1. CTpykTypa u coaep:KaHue TUCHHILINHBI

Taoauna 5.1.

OO61as Tpy10eMKOCTh JUCIMILTAHBI COCTABISIET 4 3a4eTHBIX eauHumil, 144 gaca.

Paznen
Ne JucuunanHbl
n/n

Cemectp

Buasl

yueOHoii padoThI

DopMbI TEKYLLET0
KOHTPOJIsA
ycrneBaeMoCcTH

JICKIIUH

MIPaKT.

cam.p.

OCHOBHBIE TTOHSTHUSA
XUMHH KOOPIUHAITH-
OHBIX COEIMHEHMUIA.
XnMuyeckas CBI3b B
KOOPIUHAITMOHHBIX
COEIMHEHUAX

12

TecToBbIli KOHTPOJIb

Kommnnekcoobpazosar
€T ¥ JIUTaH/IbI,

2. | u3oMepusi KOOpInHa- 8 4
IIMOHHBIX COETNHE-
HUH.

12

KonTponbhas pabota

TepmoanHaMuka
KOMILJIEKCO0Opa3oBa-
HUA. OU3HKO-XUMH-
YECKHUE METOJIBI B KO-
OpJIMHAIMOHHOM
XHUMHH.

12

Komnmoksuym

4. | CuHTe3 M peaKIfoH- 8 4

12

KontponbHas padota




Hasl CLIOCOOHOCTH KO-
OpAVMHAIIMOHHBIX
COCTUHEHUM.

IIpukiiagHblie acnek-
ThI XUMUHU KOOPJIH- 8
HallMOHHBIX COEAU-
HEHUH.

4 6 13 KomnokBuym

Hroro: 20 36 61 3K3aMeH

5.2. Coaep:xaHue TUCHUIIMHBI « XMMHSI KOOPAUHAIIMOHHBIX COETUHEHH I

1. OcHOBHBIC MOHATHA XMMHMH KOOPAMHALMOHHBIX cOeAMHeHMIl. XMMHYecKasi CBSI3b B
KOOPAMHAIMOHHBIX COEIMHEHUSIX.

Kpartkast ucropust pa3BUTUS XUMHUHM KOOPIMHALMOHHBIX coequHeHuil. OO0mue cBeleHUs U
HOHATUS O KOOPAMHAIMOHHBIX COeAMHEHMsX. L[eHTpalbHBI aTOM — KOMILIEKCOOOpa3oBaTeb,
JUTaH/]bl, BHYTPEHHSISI W BHEIIHAS KOOpAMHALMOHHBIE cdepbl. CTeneHb OKHUCIEHUS U
KOOPJAMHALIMOHHOE 4YMCJIO LIEHTPAJIBbHBIX HOHOB. JleHTaTHOCTh nuraHnos. Jlucconuanus B
pacTBopax  KOMIUIEKCHBIX  dvactull.  Kiaccupukamust W mpaBWia  HOMEHKJIATYPHI
KOOD/IMHAIIMOHHBIX  COeQMHEHUM. JleTanbHble, TMOMHBIE M  COKpaUleHHblEe  (OPMYJIbI
KOOPAMHAIIMOHHBIX ~ coeqrHEeHUH. (OCOOSCHHOCTH KOMIUIEKCOOOpA30BaHUS B  Pa3IUYHBIX
arperaTHbIix COCTOSIHUSIX (TBepnas, KUAKasA " ra3oBast ¢azel).
MopnenbHbple  MOAXOAbI K  OOBSCHEHUIO MApaMeTpOB  XHMMHUYECKOTO  CBSI3bIBAaHUS B
KOOPJAMHAIIMOHHBIX COECIUHEHUSAX. OJIEKTPOCTATUYECKMM IOAXOA: MOJAEIb MYJIbTHUIIOJIBHBIX
B3aUMOJICCTBUM M KOHLEIHLHUS DSJIEKTPOHEHUTPAIbHOCTH. Teopus KpHUCTAUIMYECKOrO IOJIS.
OOBbsicHEHHE CHEKTPaJIbHBIX M MarHMTHBIX CBOWCTB KoMmIuiekcoB. [IpoGiema crabminzanuu
COCTOSTHUI OKHCJIEHMsI KoMIulekcooOpa3oBaTeneid. Dddekr Sna-Temnepa. MeTosn BaJleHTHBIX
cBsizeil. Hu3Kk0- 1 BBICOKOCIIMHOBBIE KOMITJIEKCH. BHYTpH- U BHEITHEOPOUTAIbHBIE KOMIUIEKCHI.
Teopus mosst TMraHA0B Kak pa3BUTHE TEOPUHU KPUCTAIIIMYECKOTO MOJs. AHAIN3 BO3MOXKHOCTEN
U OIpaHWYEHUM IPUMEHEHHS NOIXOJOB K ONHCAHUI0 XUMHUYECKOM CBA3M B KOMIUIEKCHBIX
YyacTULIAX.

2. Komnuiexcoo0pasoBartenu u Juranabl. M3omMepusi KOOpAMHANMOHHBIX COCJHHEHHMIA.

OOG30pHBI  aHAIM3 KOMIUIEKCOOOpA3yIOIUX CBOMCTB »dJeMeHTOB | — & rpynm
[leproanueckoil CUCTEMBI: 3HAUEHUS KOOPAMHALMOHHBIX YHCEN, XapaKTepHbIE JIMTaH]IbI,
YCTOMYMBOCTH M TE€OMETpUs KOMIUIEKCOB, HauOoyiee aJleKBaTHbIE MOJEIN CTPOEHUs
KomruiekcoB. [llenounble U 1eT0YHO-3eMeNIbHbIe METAIIIBI KaK KOMILIEKCooOpa3zoBaTeinu. TUIbl
o0pa3yeMbIX KOMILJIEKCOB U UX YCTOMYMBOCTh. KOOpAHWHAIMOHHBIE COEAMHEHHUS P-3JIEMEHTOB.
Oco0eHHOCTH KOMIUIEKCOOOpa30BaHusl peaKo3eMeNnbHbIX d1eMeHToB (P33). 3akoHOoMepHOCTH
W3MEHEHUSI YCTOMYMBOCTH W CTPOEHHUS KOOPAMHALIMOHHBIX COeNMHEeHW B psany P30, pons
"mantaHouaHoro" cxkatus.OO0mas kimaccuuKanus JIUra€ioB. JIUraHael  MOJIEKYISIPHBIX
KOMIUIEKCOB: aTOMbI, HOHBI, IUTOMO-, IOJINTOMO- U T€TepOsiIepHbIE HEOPTraHUUYECKUE MOJIEKYIIbI,
OpraHuveckue coeiuHeHHs. AMOUIEHTATHOCTb JIMTaHJOB. XeJaTHbIE JUTaHIbl, MOHATHE O
XEJIaTHOM U moJyimxenaTHoM 3¢ dexTax. MakpolUKINdYecKue JUraHabl, UX KiacCUPUKaIus Mo
SAuumupckomy. Maxkpouukianueckuii 3g@ext. JIMranapl KOMIUIEKCOB C MHOTOLEHTPOBBIMU
KOOPJAMHAIIMOHHBIMU  CBSI3IMU. JIMranasl Ju- M MOJUSACPHBIX KOMIUIEKCOB. MoOJeKybl
pacTBOpUTENIEH KAaK JIMTAHIbl COJbBATOKOMILIEKCOB. JIOHOpHas cCujiaa pacTBOPUTEIICH.

Tunsl  m30MepUM  KOOPAMHALMOHHBIX  COCIWHEHUH: THIpAaTHas, HOHM3AIMOHHA,
KOOpJAMHAIIMOHHAs (B T.4. KOOPAMHALMOHHAs IOJIMMEPHS), CTPYKTypHas, H30MEpPHUS CBSI3H,
reoMeTpuyecKasi, oOnTudeckas M KOH(opManuoHHas. BnusgHue Tuma  u3oMepuu
KOOpPJAMHAIIMOHHOTO COEIMHEHUS Ha ero (U3NKO-XUMHUYECKUE CBOIICTBa.
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3. TepmoauHaMuKa KOMILIeKCcO0Opa3oBanusi. POU3NKO-XMMHYECKHE MeETOAbl B
KOOPAUHALMOHHOW XUMHU

TepMoauHaMUYeCKHE  XApaKTEPUCTHKH  pPEaKIMi  KOMIUIEKCOOOpa3oBaHMs,  HUX
B3aUMOCBsI3b. KOHCTaHTBl  yCTOWYMBOCTM  KOOPAMHALMOHHBIX  COCOUHEHUH. MeTroasl
CTaHJapTH3alUU  TEPMOAMHAMMYECKHUX  MapaMeTpoB  KOMIUIeKcooOpa3zoBaHUs. Pacuersl
paBHOBecHil KoMIIeKcooOpa3oBaHusi. OCHOBHBbIE (DaKTOpBI, BIUSIONIME HA YCTOHYMBOCTH
KOMILUIEKCOB. Psan MpBuHra-Yunesamca s M30XOpHO-M303apsAHBIX HOHOB. TeMIiepaTypHbIe
3aBUCUMOCTH KOHCTAHT YCTOMYMBOCTHU KAaK OTPa)KECHUE KOBAJICHTHOTO U 3JIEKTPOCTATUYECKOTO
BKJIQJIOB B KOOPJAMHALMOHHYK CBSI3b. 3aKOHOMEPHOCTH M3MEHEHHMS II0CIEJ0BATEIbHBIX
KOHCTaHT YCTOMYMBOCTH (CTaTUCTUYECKass U "XUMHUYECKasd'" KOMIIOHEHTBI, BIUSHUE IMPHUPOJIbI
JIUTaHJa, CIIMHOBOTO COCTOSIHMS, THOpuan3anum). TepMoAMHAMHUKA XEJIaTHOTO, OJUXEIaTHOTO
¥ MaKpOIMKINIecKoro 3¢ dekToB. Biusaue pacTBopuTens Kak Cpellbl U XUMHUECKOTO pearcHTa
Ha KOMILJIEKCOOOpa3oBaHue.

OOmast crTparerusi MPUMEHEHHUS (PU3UKO-XUMHUYECKUX METOJOB B KOOPAMHAIIMOHHOU
xumud. Jludpakiuonnsle Metonsl (peHTreHorpadus, 3JeKTpoHorpadwus, HeHTpoHOrpadwms).
Crekrpockornmueckue meroasl (SAIMP, DIIP, SIKP, KP, y-pe3onancHas, aOcopOmHOHHas B
HIMPOKOM Juamna3oHe UIMH BoJH (0T Y® 10 paauo4yacTOTHOW U ZIp.). DNEKTPOXUMUYECKUE
METOJIbI (TMIOTECHIIMOMETpPHSI, Tosporpadus). DKCTpaKIUOHHBIE MeToAbl. Kamopumerpudeckue
METOAbl, B T.4. METOJAbl TEPMUYECKOro aHanu3a. VccienoBaHuss pacTBOPUMOCTH.
HNonoobmenHble MeTo1bl. KoMIIbIOTEpHOE MOIETTUPOBAHUE.

4. CuHTe3 W PpeakUMOHHAs] CHOCOOHOCTH KOOPAMHALMOHHBIX  COeIMHEeHMIt

Crparerusi cuHTe3a KOOPJAMHALMOHHBIX coeAnHeHUM. [IpsiMble 1 KOCBEHHbBIE TyTH CHHTE3a.
TepMoguHAMUYECKH W KHMHETUYECKH KOHTPOJIMpPYEMbI€ peakiuu cuHTe3a. [Ipumepsl cuHTE3a
KOOPJMHALIMOHHBIX COEJUHEHUH C MOHOJIEHTATHBIMHU, XEJAaTHBIMHM M MAaKPOLUMKINYECKUMU
murangamu. OcoOE€HHOCTH CHHTE3a MOJMSIEPHBIX COeIMHEHUH. TeMIUTaTHBI CUHTE3
KOMIUIEKCHBIX 4acTULl. MeTOoapl CHHTE3a, CBSA3aHHBIE C 3aMOPAKMBAHMEM PABHOBECHUM
KOMILTeKCcooOpa3oBanus. OKHCIEHHWE WM BOCCTAHOBJICHHE JIOMHHHUPYIOIIETO KOMILJIEKCA B
CHCTEME KOMIIIEKCHBIX JacTHIl. "[ eHealornyecKkuii" cuHTe3.

Knaccudukanust peakiuii KOMIUIEKCHBIX uactull. DopmanbHas KUHETHKA OIHUCAHUS
peakuuid. [loHATHE O KUHETHYECKOM YCTOMYMBOCTH KOOPAMHALMOHHBIX COCIUHEHUM.
MexaHu3mbl peakiuii 3amenieHus: auragaoB. OCOOEHHOCTH TEPMOJIM3a KOMIUIEKCHBIX YaCTHIL.
O} dexTr TpaHC-BIUSHUS B KBAPATHBIX U OKTAdIPUUECKUX KOMILIEKCAX.

S. IIpukiIagHbIe ACNEKThI XUMHHU KOOPAUHAIMOHHBIX COCAUHEHUH
KoopauHnaiionHele coeMHEHMs] B JKUBBIX OpraHu3Max. buomeramnbl, HX KpaTkas
xapakrepucTtuka. [ToHATHE O OMOKOOPIMHALMOHHOW XMMHHU. BHKOMIUIEKCHI M OMOKIACTEpHI.
bruokommuiekcsl ¢ aHMOHAMHU HEOPTaHMYECKHX KHCIOT. BHOKOMILIEKChl ¢ aMUHOKUCIOTAaMHU U
Oenkamu.  buokoMiuiekcbl ¢ mopdupHHAMHU. TOKCMYHOCTP ~ METalIOB:  pPOJIb
KOMILJIEKCOOOpa30BaHUSI.

OCHOBHBIE ~ aCNEKTbl MPUMEHEHUS KOOPJMHALMOHHBIX  coenuHeHHi. KomrmekcHbie
COCMHEHHUS IUIAaTUHBI KaKk IPOTUBOOMYyXoJieBble mnpenapartbl. [IpoOiemsl  pa3paboTku
JIeKapCTBEHHbIX (OpM Ha MX ocHoBe. IIpuMeHeHne eTydnx KOOPAUHALMOHHBIX COCMHEHUN B
TEXHOJIOTHUH TOJy4yeHHUs] MaTepuaioB u3 razoBoil ¢a3zpl (MOCVD). OcHOBHbIE pa3HOBHUIHOCTU
MaTepHajoB, mojaydaeMblx 1o TexHojoruu CVD. IlepcrnieKTHBBI NPUMEHEHUS! TeTeposICPHBIX
COCMHEHUN TpU CHUHTE3e MHOTOKOMIIOHEHTHBIX MaTepuanoB. OCOOEHHOCTH pPa3IUYHBIX
CHoco0OB TepeBofia KOMIUIEKCHBIX COCIUHEHHWH B Tap, BBIOOP ONTHUMAJIbHOIO crocoba B
COOTBETCTBUM C NMPUPOIOH KoMIUIekca. KOMIIEKCHI B rajlbBaHOTEXHUKE, aHATTUTUYECKON XUMUHU
U JIp. 00nacTsX.



6. OBPA3OBATEJIBHBIE TEXHOJIOT' T

N3ydyeHne TeOpeTHUECKOro Marepualia OCYIIECTBISETCS C MOMOIIBIO 3JIEKTPOHHBIX
CPEICTB O0yUEHUS TP HEMOCPEJACTBEHHOM MPOYTEHUH JAHHOTO MaTepralia JEKTOPOM.

Jns  OLEHKHM OCBOGHMSI TEOPETHYECKOr0 MaTepuaia CTYJEHTaMU HCIOIb3YIOTCA
TPaJMLIMOHHBbIE THUCHBMEHHBIE U YCTHBIE KOHTPOJIbHbIE MEpONpusiTus (KOJUIOKBUYMBI,

KOHTPOJIbHBIE PaOOTHI).

7. HEPEYEHb YYEBHO-METOJANUYECKOI'O OBECIIEYEHUA JJIA
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCSA MO JUCIHUATLIIMHE
CamocrosTenbHas paboTa CTYIAEHTOB 0 KypCy IpHU3BaHa HE TOJIBKO 3aKpEIUIsATh U
yrayOmsiTh 3HaHUS, MOJIYYEHHbIE Ha aAyAUTOPHBIX 3aHATHUSAX, HO U CIIOCOOCTBOBATH PA3BUTHUIO Y
CTYJEHTOB TBOPUYECKHUX HABBIKOB, MHUIIMATUBbBI, YMEHUIO OPIraHU30BaTh CBOE BPEMSI.

[Ipy BBHINONHEHUH IUIAHA CAMOCTOSTEIBHOM PAOOTHI CTYIEHTY HEOO0XOAMMO H3Y4YHUTh
TEOPETUYECKUI MaTepuall, He TOJIbKO B Y4YeOHMKaX M y4yeOHBIX NOCOOMSX, YKa3aHHBIX B
OoubnmorpaguyuecKnux CIUCKaX, HO M TIO3HAKOMHUTHCSA C MyONHMKANUSMU B TEPHOAMYECKHX
U3JIaHUSX.

JIeKIMOHHbBIE 3aHATHS TPOBOJATCS 1 pa3 B HeAeno B o0beMe 2 4acoB W 2 4acoB
NPaKTUYECKUX 3aHATUH B BOCBMOM yueOHOM cemecTpe. Ilocrne OKOHYaHUS M3Y4eHUs KaKJIou
TEMBI CTYJIEHTBI IPOXOJIAT COOECeI0BaHUE, BHIIOIHAIOT KOHTPOJIbHbBIE paOOTHI.

7.1. IlepedeHb-yueOHO-METOANYECKOTO 0OecIedeH s ISl 00yJaromMXcsl 0 JUCIUIINHE!

1. bacono ®@., /IxoncoH P. Xumus koopauHAIIMOHHBIX coequHenuit. — M.:Mup, 2006.

2. T'punbepr A.A. BBeneHne B XUMHIO KOOPJIMHAIIMOHHBIX coeAMHEHUN. — M. — Xumus,
2006.

3. Kykymkun F0.H. Xumust koopanHanmoHHbIX coeanHenuit. — M.:BIII., 1985.

4. Kykymkut B.JO., Kykymkun FO.H. Teopus u npaktuka cuHTe3a KOOPAWHAIIMOHHBIX

coenunenuil. — JI.:Hayka, 1990.

7.2. Yka3zanus JJI 06yqa101m/1xc;1 110 OCBOCHHIO AU CHUITIIINHBI

Tadauua 7.1.
Coaepxxanue caMOCTOATEIBHOM PadoTHI 00y4YarOIMXCS
Homep Temvi/6onpocul, biHOCUMbLE HA 01-60 Dopmuol
paszdena camocmosimenbHoe u3yyeHue uacos pabomui
(memuwl)
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1.
OCHOBHBIE TIOHATHS XUMHH KOOPIUHAITMOHHBIX cobecenoBaHue,
CoeMHEHUI. XUMHUYECKas CBSA3b B KOOPIUHAI[UOH- 12 TECTOBbIN
HBIX COCIUHCHUIX KOHTPOJIb
2. cobecenoBaHue,
KoMruiekcooOpa3oBaTeu 1 JTUTaHIbl; H30MEpHs .
. 12 TECTOBBIN
KOOPIUHAIIMOHHBIX COCTUHCHHIA.
KOHTPOJTb
cobecenoBaHue,
3. TepMorHaMuKa KOMILICKCOOOpa3oBanus. OU3nKo- N
N 12 TECTOBBIA KOH-
XUMHYECKHE METO/IbI B KOOPIMHAITMOHHON XUMUHU.
TPOJb
4, cobecenoBaHue,
CHHTE3 1 peakIMOHHasl CIOCOOHOCTH KOOPAWHAIH- 12 TECTOBELL
OHHBIX COEIUHEHUM. KOHTPOJIb
5 [Ipuxiiaguble acIeKThl XUMUU KOOPIUHAIIMOHHBIX cobecenoBanue,
' P A . PAMHAL 13 TECTOBBIA KOH-
COEIUHEHU.
TPOJIb

BooNoakrwNE

20.

21.

22.

23.

0.
. Kommiekcrr ¢ II-nmurangamu.
12.
13.
14.
15.
16.
17.
18.
19.

8. OHEHOYHBIE CPEACTBA JJIA TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIAH

Ilpumepnuie onpocel 014 cobecedosanus

OCHOBHBIE NOHATUS XUMHH KOOPANHALIMOHHBIX COEINHEHU.

Tuns! peaxkunii KomMmIeKcooOpa3oBaHUsA B pacTBOPax

@OyHKIMH, XapaKTepU3yIOLIHe KOMITIEKCOOOpa30BaHUE.

Merto/p! pacueTa KOHCTAHTBI PaBHOBECHS 1O (PYHKLUSAM KOMILIEKCOOOPa30BaHusL.
DKCHepUMEHTaJIbHBIE METO bl H3yUEHHsI KOMILIEKCOOOPa30BaHUs

JIaGuiibHBIE M MHEPTHBIE KOMILICKCHI.

Mertonbl onpenenaeHust COCTaBa KOMILIEKCOB.

KoopanHannoHHOE YHCII0 U CTEPEOXUMUS KOMILIEKCOB

N30Mepust KOMIIIIEKCOB.

BepHepoBckHe KOMIUIEKCHI.

Knaccugukaryst HEOPraHHYECKUX PEaKIUi.

Peakius 3aMeleHNs B KOMIUIEKCAX.

Peaxiust ©30MepHU3aIHH.

KittoueBbie peakiimy roMOreHHOTO KaTaln3a.

OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIE PCAKIHH.

[IpuMmeneHne KOMITTIEKCHBIX COETMHEHUM.

Kakue coequHeHUS MOXKHO OTHECTH K KOMIIJICKCHBIM?

[Tonb3ysce MoNOXKEHNUAMHA KOOPAVHAILIMOHHON Teopun BepHepa faiiTe onpeneneHus
CIIETYIOIIUM MOHITHIM: a) KOMIUIEKCO0Opa3oBaTelb, 0) TUTaH/bl, B) KOOPAUHAIMOHHOE
YHUCJI0 KOMIUIEKCOOOpa30BaTesl, T) BHYTPEHHsIS M BHEITHSA cpepa KoMILIeKca.

Kaxk onpenensitorcst 3apsii KOMIUIEKCHOTO MOHA U CTETIEHb OKUCIICHUS
KOMILJIEKCOOOpa3oBaTesi?

Kakas cBsi3b MeX1y CTPOCHHEM aTOMOB 3JIEMEHTOB U X CIIOCOOHOCTBIO K
KoMIuTekcooOpazoBanuto? [IpuBenure mpuMepsl TUIMMUYHBIX KOMILIEKCOOOPa30BaTEIICH.
[TpuBeauTe MpUMephl TUMTMYHBIX TUTaHI0B. Kakue Muranibl Ha3bIBAIOTCS
MOHOJEHTATHEIMH U KaKH€e ITOJIUICHTaTHRIMU?

Kaxkoe BausiHue JOMKHO OKa3bIBaTh HA 3HAUEHHUE KOOPAUHALIMOHHOIO YUCIIA YBETUUCHUE
paauyca u 3apsja:; a) KoMIiekcooopaszopartens, 0) muranaoB? Kakum COOTHOIIEHHEM
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JBYX CWJI, AEUCTBYIOIUX MEXAY LIECHTPAIbHBIM aTOMOM U JIMTaHJaMH U MEXAY CAMUMHU
JUTaHJaMH, OIPEIENIeTCs KOOPAUHALMOHHOE YUCIIO?

24. [laiiTe onpeneneHue U NpUBEIUTE IPUMEPbI OCHOBHBIX THUIIOB KOMIIJIEKCHBIX
COCTUHEHUN.

25. YKaXUTe OCHOBHBIE BU/IbI U30MEPHUH KOMIUIEKCHBIX cOoeMHEHU M. [IpuBenure npumMepsl.

26. Kak ¢ mo3unuii MeToj1a BAJICHTHBIX CBS3€H OOBICHUTH 00Opa30BaHUE CBA3EH MEKITY
KOMILIEKcooOpa3oBareneM U nuranaaMu’? Kakue opOuTamu HeHTPaIIbHOTO aTOMa MOTYT
OJIHOBPEMEHHO y4acTBOBATh B 00pa3oBaHMH cBsizel? Uem 3To onpenensercs?

27. Kakyro reoMeTpuuecKyro KOH(QUTyparuio MeeT KOMIICKCHBIN HOH NP 3HAYCHUU
KOOPIMHAIIMOHHOT'O YUCJIa KOMILUIEKcooOpa3oBarens 2, 4, 67 Ykaxure
COOTBETCTBYIOIIME TUIIBI THOPUAM3AAN OpOUTAIIEH.

28. Kakue KOMIUIEKCHBIE COEJMHEHUS Ha3bIBAIOTCS] BHEIHEOPOUTAIBHBIMU U
BHYTPUOPOUTATIHHBIMU? UeM 00BACHACTCS UX pa3IuYHas MPOYHOCTD?

29. ITo KakuM 3KCIEPUMEHTAJIBHBIM TaHHBIM HAaXOJST YHUCJIO HECIIAPEHHBIX DJIEKTPOHOB B
komiuiekcax? [IpuBenure npumMepsl.

30. Kakue KOMIUIEKChI Ha3bIBAlOT BHICOKOCIIMHOBBIMU U HU3KOCIIMHOBBIMU? YKaXHTe
apaMeTpbl, KOTOPbIE ABJISIOTCS AJI HUX OOLIMMU U Pa3IMUHbIMHU.

31. Kakas Teopus IoIy4nsia Ha3BaHUe TEOPUM KpUCTaIM4ecKoro noiya? YeM otnmdaercs
oHa ot merona BC?

32. Yo Takoe PHEPrus paclleIICHUs] KPUCTAJUIMYECKUM TI0JIEM, OT Y€ro OHA 3aBUCHUT?
Kakue dakTopsl ONpeaesnsoT MoJI0KEHNE JTUTaHAa B CIIEKTPOXUMHYECKOM PSTy?

33. Kak TKII 06bscHSET 3aKOHOMEPHOCTH U3MEHEHHUSI YCTOMYMBOCTH KOMIUIEKCHBIX
COEIMHEHUIT?

34. Ucxons u3 TKII, 00bsICHUTH OKpacKy KOMIUIEKCHBIX COSIMHEHUIA.

35. YUTto ABIISIETCS KOIMYECTBEHHOW XapaKTEPUCTUKON YCTOMYMBOCTH KOMIIIIEKCHBIX

HMOHOB?
36. KakoBo cOOTHOIIEHHE MEX 1y 0011ei KOHCTAaHTONH HECTOMKOCTH U KOHCTAaHTaMH,

XapaKTePU3YIOMIMMH OTAEIbHBIE CTAJNH MPOLIecca AUCCOIHAIIMA KOMIUIEKCHOTO HOHA?

37. Kakoe BmusiHUE OKa3bIBaeT KOMILUIEKCOOOpPA30BaTEIb HA CBS3H B KOOPIUHUPOBAHHBIX
okoJ10 Hero Mosiekyinax HoO u NH3?

38 HpI/IBCI[I/ITe HpI/IMepI)I, IIOKA3bIBAKOIIIHNEC BIIUSIHUC KOOpI[I/IHaHI/II/I Ha OKUCJIUTCIBbHO-
BOCCTAHOBHUTEIIbHBIE CBOWCTBA KOMILICKCOOOPA30BaTEIS.

39. [IpuBeauTe mpuMepbl KOMIUIEKCHBIX COSAMHEHUI: ¢ KOMIUIEKCHBIM aHHOHOM, C
KOMIUIEKCHBIM KaTHOHOM, SBIISIOIIUXCS HEdNEKTponuTaMu. J[aliTe MM Ha3BaHUE.

40. OxapakTepu3yiiTe BO3MOXHbIE MEXaHU3Mbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Pe-
aKIUi KOOpAMHALMOHHBIX coenanHeHud. Kak ux pasnuuuts? HasoBute HeoOxonumoe u
JOCTaTOYHOE YCJIOBHE pEAIM3aLlul BHYTPUC(HEPHOro MEXaHU3MA.

Ilpumepnvle sapuanmul KOHMPOALHOIU padomul

Bapuanm 1

1. Hasparp  kommiekcubie  coeaunenus:  Ba[Cu(C,04)2], [Co(NHs).(en)(Cly)]Cl,
[PtCI,][AuCly].

2. Hanwucate ¢opmynsl: a) terpaitonounaar(lll) unausa™); 0) xmopua OpomareTpaaMMHu-
HakBaxpoMma(1ll); B) TpaMMHHXJIOPOIUHUTPOKOOATBT.

3. MoxHO 1 ocaguth HOHbI Ni*+ u3 pactBopa Kj3[Ni(CN)4] oobemom 1m u C=0,1
Monb/autp, comepxkariero 0,2 momb KCN(a=80%), ecau mobaBHUTh 10™*moub cynabpua
ammoHus? [lpu Kakoi MT KOHILIEHTpaluH Cyiab(Quaa aMMOHHMS HA4yHET BBINAAATh OCATOK?

(ITIP(NiS)=2:10"%).
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4. Omnpenenute THI THOPUAMU3ALKU B CICAYIONIMX KOMIUICKCAX, a TaK K€ M300pa3uTe uX
reomerpuueckyro Gopmyiy: [AuCly] ; [PtCly] .Uemy paBHBI KX MarHUTHBIE MOMEHTHI?
5. i ocaxIeHus XJOPUA-UOHOB, COCTABJISIIONIMX BHEIIHIOK C(hepy KOMIUIEKCHOTO CO-
enunenus, u3 100ma 0,02m pactBopa coenunenust CrCls-5H,0 motpeboBanocs 20Mi
0,2m pactBopa AgNO;. Ilo pesynapTaram 3TOTO OMbBITA COCTABBTE KOOPAWHAIMOHHYIO
bopMyIiTy cCoeIMHEHHS 1 HA30BHUTE €TO0.
6. C nUraHIaMu c1aGoro WM CHIIBHOTO 0N KOMILIEKChl CO °F SBISFOTCS CHITBHBIME
OKMCIHTEISIMA, a KOMIUIEKChl Co°' MpPOSIBISIIOT BOCCTAHOBHTENbHBIC cBoiicTBa? Kak 510
oobsacusier TKII?

Bapuanm 2

1. HasBatb komruiekcubie coequrenus: Na[Zn(OH),], [Ni(H20)6](NO3)2, [Co(En)s(NO3)s].

2. Hanucate ¢dopmyner: a) ammunnentanuanodeppat(Il) narpus; 6) auruapoxcorerpa-
xsoporutatuHart (IV) ammonus.

3. K 0,2m NiSO4 no6asunu paBHblii 00eM 2M NH3, BEIYHCIUTE [Ni]2+, €CJIM CUUTATh YTO B
pactBope obpasyercst komruiekcHsIit non [Ni(NHs)s]*+.

4. B kommiekcax [CO(NO2)g]* u [Ni(CNS)]* murammel 061a1aroT CHIBHBIM IOJEM.
CocTaBbTe JHEPreTHYECKyIl0 cxemy oOpa3oBaHus cBs3eil (Metonq BC) B 3THX KoOMILIeKcax U
YKQ)KUTE MarHUTHBIC CBOWCTBA KOMIUICKCOB.

5. Omnpenenure KOOPIUHAIMOHHOE YUCIIO (X): [Fe”Fx]'(X'Z); [Fe”CIx]'(X'Z).

6. Kakasi sinekrponHas kondurypaums, d° wm d’, naer Goubiuee 3Hauenne BEcgir s
OKTadIPUYECKUX BHICOKOCITMHOBBIX M HU3KOCITHHOBBIX KOMILICKCOB?

KpuTtepun onieHKH 0TBeTa CTYACHTA NPH BBINOJHEHHH KOHTPOJIbHON padoThl

Onenka TpeOoBanus Kk 3HAHUAM

OTJIMYHO NPUBEJICHBI TIOJIHbIE IPABUJIbHBIE PEIIEHUS, OTBETHl T'PAMOTHO
apryMeHTHUPOBAHBI

Xopomo AONMYIICHBI HCE3HAUUTCIBHBIC TMOIPCHIHOCTH IIpW OTBETAX Ha

BOIIPOCHI, apryMCHTAaLlUA ObLIIa HE IMOJHOM

YZIOBJIETBOPUTEID B oTBerax Ha HEKOTOpBIE BOMPOCHI JAOMYIIEHBI TPyOble OMIMOKH,
HO YacTh BBIBOJOB HE apryMEHTHpPOBaHAa WM apryMEHTHpPOBaHa
HENPAaBUIIBHO
HEY/IOBIIETBOPUTE OtBetsl Ha 50 u Gonee % BOMPOCOB OLMIMOOUYHBI, OOJIBIIMHCTBO
JIBHO BBIBOJIOB HE ApI'yMEHTHUPOBAHBI WM APTYMEHTHPOBAHbI HENPABUIBHO

Ilpumepnvie éapuanmol mecmosvix 3a0anul
Bapuanm 1
1. TlapamarHMTHBIN HU3KOCIIMHOBBIM BHYTPUOPOUTAIBHBIN

1) [Mn(NO2)e]"  2)[CoBre]”  3)[Fe(CO)I"  4)[VCLe*
2. YCTaHOBUTH COOTBETCTBHE MEXKIY Ha3BaHHEM U (POPMYIION KOMIUIEKCHOM COJIH

1: Kz[PtC14]
2: [PtC13(NH3)3]Br
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3: [CoF3(H20)3]

4: [Co(NH3)e][Co(NO2)e]

A: terpaxnoporiatunar (I1) xkanus

b: 6pomu TppuaMMuHTpUHUATPOXIOpOILIaTHHEI (V)

B: TpuakBarpudropoxobansT

I: TeKCAaHUTPOKOOATbTAT (1 reKcaaMMHUHKOOaIbTa (m I
nuxjioporerpaammuHHuKens E: rexcannanodeppat(Il) xamums
. YCTaHOBUTBH COOTBETCTBHE MEXTY (POPMYJION COSAMHEHUS U KOOPAUHAIIMOHHBIM YHCIIOM

1: [FeFx]®2 A6
2: [Pt(NoH)X]* B: 4
3: [Pd(NH3)x]** B: 5
.7
J:3
. Ecim pactBop cogep:xut 0,05 moin/m Ko[Ag(CN)3] u 0,05 mons KCN, K, = 1*10'21, TO
KOHLIEHTPALIUs HOHOB cepedpa B MOJIb/JI

. Ecnu ans koMIuiekcHOro noHa sHeprus pacuieruienus pasHa 167,2 kJ{x/mMoib, To oH
MOTJIONIAET CBET C JJIMHOW BOJIHBI B HM

. Ecnu npu nelicTBuM pacTBOpa CepHON KUCIOTHI BeCh Oapuii U3 pacTBOpa
Ba(CN),*Cu(CNS), ocaxxaaetcst B Bujie cyibdara 6apus, TO KOOPIUHAIUOHHAS
dbopmyna conu

Bapuanm 2
. ITapaMarHUTHBIN BEICOKOCIIMHOBBIN BHYTPHOPOUTATbHBIN

1) [VCle]*  3)[Fe(CO)]*"
2) [NiClL]* 4) [Pd(NHs)e]**

. YCTaHOBHUTH COOTBETCTBHE MCKAY Ha3BAHUCM U (bOpMy.TIOﬁ KOMILIEKCHOH conu 1:

Ks[Fe(CN)g] A: rexcantmanodeppat(l11) kanus
2: [Ni(NH3)4]Cl; b: xnopun rerpaammunnukessi( 1)
3: Ky[SiFe] B: rekcadropocunukar (IV) kanus
4: [Ni(CO)4] I[': TeTpakapOOHMITHUKETH

J: nuxnoporeTpaaMMUHHUKENS
E: rekcaunanodeppart(ll) xanus
. YCTaHOBUTbH COOTBETCTBUE MEXKIY (HPOPMYIION COETUHEHHS U KOOPIUHAIIMOHHBIM YHCIOM

[Ni(C0)x]° A4

[Co(CN)X]™*®  B:6

[Fe(CO)x]° B:5
I:7
J:3

. Ecmm pactBop cogepsxut 0,02 mosn/m CA(NO3), u 1 moas NH3, K, = 2,75*10’7, TO
KOHIICHTPAIIMSI HOHOB KaJIMHsI B MOJIb/JT

. Ecniu makcumMyM norsomnieHust BUAMMOTO CBETa JJIsl KOMIUIEKCa COOTBETCTBYET JUIMHE
BoTHBI 400 HM, TO SHEPTHsI paclIeTUICHUS B KJ[»K/MOJIb
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6. Ecnm ms ocaxaenus xjopa u3 pactBopa Ha 1 moib PtCl,*3NH3 (KUp; = 6) Tpedyercs 1

MOJIb HUTpATa cepedpa, TO KOOpAMHAIIMOHHAS GopMyra

COCOAMHCHU A

Kpumepuu OUECHKU omeema cmydenma npu 6blNOJIHEHUU mecmoeblx 3a0aHuil

Ounenka

TpeGoBanus K 3HAHUAM

OTJINYHO

OrneHka «OTIMYHO» BBICTABIIAETCS CTYAEHTY, €CJIM OH IIYyOOKO U
IIPOYHO  OCBOWJI  IPOTPaMMHBIA  Marepuas,  HCUYEPIIBbIBAIOLIE,
IIOCJIE0BATENBHO, YETKO M JIOTUYECKU CTPOMHO €r0 M3JIaracT, yMeeT
TECHO YBS3BIBATh TEOPHUIO C IPAKTHKOH, CBOOOJHO CIIpaBISETCA C
3aJa4aMH, BOIIPOCaMU M JPYrMMH BHJAaMH IPUMCHEHHsS 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IIPH BHJIOM3MEHEHUU 3aJaHUU,
IPaBUIbHO OOOCHOBBIBAET IPUHSTOE PEIICHUE.

XOpOLIO

OneHka «XOpOUIO» BBICTABISIETCA CTYAEHTY, €CIM OH TBEPJO
3HaeT Marepuai, FPaMOTHO U 10 CYIIECTBY M3JIaraeT ero, He JA0MycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, IPABUIBHO
IPUMEHSET TEOPETHUYECKUE IOJIOKEHUS IPU PELICHUH NPAKTUYECKUX
BOIIPOCOB U 3a/1a4, BJIaZIe€T HEOOXOIMMBbIMU HaBbIKAMU U IIPUEMaMU UX
BBINOJIHEHUSL.

YAOBJICTBOPUTCIIb
HO

OHGHKa «YZIOBJ'IGTBOPI/ITGJII)HO» BBICTABJIACTCA CTYIIGHTy, cClin
OH HMMEET 3HaHHs TOJBKO OCHOBHOI'O XapakTepa, HO HE YCBOWJI €ro
JCTajel, JIOMyCKaeT HETOYHOCTH, HEJOCTAaTOYHO  IPaBHJIbHBIC
(GOpMYITMPOBKH, HApYIIECHHUS JIOTHYECKOW MOCIESIOBATEIbHOCTH B
N30 KCHUU HpOFpaMMHOFO MaTCpI/IaJ'Ia, HUCIIBITHIBACT San}’JIHeHI/IfI HpI/I
000CHOBAaHHMH OTBETA.

HCYOOBJICTBOPHUTEC
JIBHO

OHGHKa «HCYOOBJIICTBOPUTCIIBHO»  BBICTABJIACTCA CTYIACHTY,
KOTOpBbI HE 3HAET 3HAYMTEIBHOM YacTH IPOTPaMMHOIO Marepuaia,
J0IMYCKAC€T CYIECTBCHHEBIC OHII/I6KI/I, HMECT 3aTPYAHCHUS IPHU OTBETC HA
BONPOCKI ¥  OOOCHOBaHWMU OTBeTOB. Kak mpaBuio, oOIleHKa
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT
OPOJOKUTh  OOydeHHMe 0e3  JOMONHUTEIbHBIX  3aHATUH 10
COOTBETCTBYIOLIEH TUCIUTIIINHE.

BooNoO~wNE

Ilpumepnas memamuxa pepepamos

Jluranppl, nx knaccudukamus, npuaoun XKMKO.

KoopannanmoHnHoe 4ncio MeHTpaIbHOro aToMa, KOH(UTYpalyst KOMILIEKCOB.

THIBI KOMIIJICKCHBIX COCIUHEHUIA.

IMuknmdyeckre KOMIUIEKCHBIE COSTMHEHMS.

[TonusanepHbie KOMIUIEKCHBIE COETUHEHUS.

N3oMeprsa KOMITIEKCHBIX COETUHEHU.

Xumudeckne u (GU3NKO-XUMHYECKHAE METOIbI U3YUEHUS] CTPOCHHS KOMITJIEKCOB.
CrexTpalibHbIE METOJIbI U3YUYEHUS CTPOCHHS KOMIUIEKCOB.

OyHKINHU, XapaKTepU3yIOIIe KOMITIeCO0Opa3oBaHKe B pacTBOpax.

0. 'padmyeckue u pacueTHBIE METOBI OTIPEICICHHUS KOHCTAHT YCTONYUBOCTH TIO (DYHKITHSIM,

XapaKTepU3yOIIM KOMIUIEKCOOOpa30BaHue B pacTBOpax.
11. O6muii 0030p SKCTIIEPUMEHTATIBHBIX METO/I0B U3yUEHUS! PAaBHOBECUI KOMILJIEKCOB B

pacTBopax.

12. TIoTeHIMOMETPUYECKHUE METO bl U3yYCHUS KOMILIEKCOOOPa30BaHUsL.
13. CnexTpodoToMETpUIECKUE METO/IbI U3YYCHHUSI KOOMILIEKCOOOpa30BaHusI.
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14. WzydeHne KOMIUIEKCOOOPa30BaHHUS METOIAMHU PACTBOPUMOCTH, HOHHOTO OOMEHa,
AKCTPAKIIIH.

15. Peakuuu 3aMenieHus B OKTadIpUUECKUX KOMIIEKCaX.

16. Peakuuu 3aMenieHus B KOMIUIEKCax C K.4.= 4

17. Peakumm nu3omepusaiuu.

18. Buytpucdepnbie 1 BHELITHECHEPHDBIE OKUCIUTEILHO-BOCCTAHOBUTENbHBIE PEaKIIUU.

19. Peakumu BHeIpeHus (MUTpalKi) KaK CTaJAWU TOMOTEHHOTO KaTaju3a.

20. VM3meHeHne peakMOHHBIX CBOWCTB JIUTAH/IOB BCIESICTBUH €r0 KOOPIMHAIIUH.

Kpumepuu ouyenusanusa pepepama

Ounenka Kpurepum ouenku

OTJINYHO BBICTABIISIETCS, €CIM paboTa CTyAEHTa HalucaHa TI'PaMOTHBIM
Hay4HBIM SI3BIKOM, MMEET YETKYIO0 CTPYKTYPY M JIOTHKY W3JI0KEHUS,
TOYKa 3pEHMsl CTyleHTa OOOCHOBaHHA, B pa0oTe MNPHUCYTCTBYIOT
CCBUIKM HAa HOPMAaTHBHO-IIPABOBBIE aKTHI, IPUMEPBHl U3 CyAEcOHOI
MIPAKTUKH, MHEHHS U3BECTHBIX YUYEHBIX B JaHHOM oOnactu. CTyIeHT B
paboTe BBLABUIAET HOBbIE HUJAEHM W TPAKTOBKU, JIEMOHCTPUPYET
CIOCOOHOCTh AHAIM3UPOBATH MaTEepHall.

XOpOLIOo BBICTABIIIETCS, €CIM pabdoTa CTyAEHTa HamucaHa I'PaMOTHBIM
HAy4YHBbIM S3BIKOM, UMEET UYETKYIO CTPYKTYpPY M JIOTUKY H3JI0XKEHUS,
TOYKAa 3pEHHUs] CTyJdeHTa OOOCHOBaHHA, B pabOTe NPHUCYTCTBYIOT
CCbUIKM Ha HOPMAaTHBHO-TIPABOBBIC aKThl, NPUMEpPbl U3 CyIeOHOM
MIPaKTUKH, MHEHMSI U3BECTHBIX YUEHBIX B JAHHON 00JaCTH.

YIOBJIETBOPUTENIbH BBICTABIIIETCS, €CJIM CTYAEHT BBIIIOJIHUI 3aJlaHue, OJIHAKO He
0 MIPOAEMOHCTPUPOBAT  CIIOCOOHOCTh K HAyyHOMY aHaju3y, He
BBICKa3blBal B paboOTe€ CBOEro MHEHMs, JOMYCTHJI OIIMOKH B
JIOTHYECKOM 000CHOBaHHMHM CBOETO OTBETA.

HCYOOBJICTBOPHUTEI BBICTABJISICTCA, CCJIM CTYACHT HE BBIIIOJIHUI 3adaHUC, WA
BHO BBINOJIHWI €ro (opMalibHO, OTBETHJI Ha 3a/IaHHBIN BOIIPOC, MPHU 3TOM
HE CChIIAJICA Ha MHCHUA yLIéHI)IX, HC TpaKTOBaJl HOPMATHBHO-
NIPaBOBbIE AaKThl, HE BBICKA3bIBAJl CBOEr0 MHEHHUS, HE IPOSBUI
CIIOCOOHOCTh K aHalM3y, TO €cTb B IIeJIOM Iielib pedepara He
JOCTUTHYTA.

pruepuble 80NPOCHL K IK3AMEHY

1. Omnpenenute NOHATUSA KOOPAMHALMOHHOIO YHCIIA, JOHOPHOI'O aTOMA, IEHTaTHOCTH
JUTaH/a, BHYTPEHHEN KOOPAMHALIMOHHON c(epbl, BHEIIHENH KOOPAMHALIMOHHON c(epbl,
KOMIIJIEKCA, KOOPAVHALIMOHHOIO COEAUHEHUS, KOOPAUHALMOHHOTO TIOJIU3APA.

2. HazoBute xapakTepHble KOOPAWHAIMOHHBIC TIONMBAPHI JJIsI  KOMIUIEKCOB €
KOOPJMHAIIMOHHBIMU  yuciamu 4, 5,6, 7, 8, 12
3. OxapakTepu3yite CTpYKTypHYIO (CBsi3eByI0) u3oMeputo. [IpuBenure mpuMepsl

aM6I/II[eHTHBIX JIMTaHAO0B.
4. Yro Takoe HU30MEPUA KOOPAVNHALITMOHHOT'O MOJIOKEHHUA?

5. Kondopmarmonnast (ayutoroHayibHas1, moymronudeckas m3omepus). Kakue daktopsr ee
omnpexnersitor? [IpuBeanTe NpUMeEpEI.

6. JlaiiTe XapakTepUCTHKY ONTHYECKOW m3oMepuu. UTO Takoe sHaHTHOMED, KOH(HUTyparwus,
KOH(OpMAaIs, XUPAIbHOCTh?
7. Cdhopmymupyiite mpaBuiio TpaHCBWIsSHUS, TpaBwio [lefipone, mpaBuio Weprencena,
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IIPUBEIUTE MIPUMEPBI CUHTE3a U30MEPOB PA3HOJIUTaHIHBIX KOMIUIEKCOB C MCIOJIb30BaHUEM IIPAaBHJIA
TpaHC- BIHMSHHUA.

8. Uem oTiMyaeTcs KUHETHMYECKUH U TEPMOJUHAMHYECKUN ACMEKTbl TPAHCBIMSHHS (TpaHC-
saddekra)? Uro Takoe nucBiusgHue?

0. Kakue QaxTopsl BIMSIOT Ha TEOMETPUI0 KOOPAMHMALMOHHBIX MOMM3ApoB? B uem
3axmouaercs a3Qdext Ana — Temnepa? Uto Takoe CTpyKTypHask HEXKECTKOCTh?

10. KakoBbl OCHOBHBIE TIOJIOXKEHUS MojieH Kumnepra u MeToa MOJIeKyIIpHON THHAMU-

11. Ompenenure MOHATHUS: BBICOKOCITMHOBBIN KOMIUIEKC, HU3KOCITMHOBBIN KOMILJIEKC.

12. Kak cBsi3aH MarHWTHBIE MOMEHT KOMIUIEKCOB C DJIGKTPOHHOH KOHQUTypanuei
LeHTpainbHoro aroma? Ilpusenure npuMepsl KOMIUIEKCOB, B KOTOPBIX CIIMHOBOE COCTOSIHUE 3aBUCUT
OT TeMIepaTypsbl.

13. OO6bscHUTE HEMOHOTOHHOE M3MEHEHHE SHEPTHH 00pa30BaHUs aKBAKOMIIICKCOB

MOHOB 3d-TIepeXx0HBIX METAIIOB

14. OObsicHute upe3BblYaiiHy0 peakocTh KomiuiekcoB Cu(ll) ¢ koopaunanumeit B Buze
npaBuibHOro okrasapa. Ilouemy s KU = 4 Co(Il) mpennounraer terparapuyeckue, a Pt(Il) —
KBaJpaTHbIE KOMIUIEKCHI?

15. TIpuBenute mpuMepsl CTaOWIM3alMU HEOOBIYHBIX CTENEHEH OKHCICHHS B KOMILIEKCAaX.
Kakue snexrpoHHbe KOH(MUTYpalu HOHOB d- 1 f-311eMEHTOB SBIISIOTCS HanboIee YCTOHUNBBIMU?

15. B uem 3akirouaeTcs creunuKa TBEpAOTO COCTOSIHUS IPU aHAIHM3€ PEIOKC-YCTOMYHMBOCTH

TBEPABIX KOOPAUHALIMOHHBIX COEAMHEHUN?

16. IlpuBeauTe mpUMEpHI BIUSHUS PENATUBUCTCKUX d(P(PEKTOB HA CTPOSHHUE U CBOICTBAa KOOPAU
HAI[MOHHBIX COCMHEHU.

17. ChopmynupyiiTe IpUHLUI U303JIEKTPOHHOM 1 M307100aIbHON aHATIOTUH.

18. KakoBbl OCOOEHHOCTH CTPOEHHUS T -KOMIUIEKCOB? OmnMimure MojAenb T -JaTUBHOTO
B3aUMOJIEUCTBUSI.

19. Yro Takoe OKUCIUTEILHOE IPUCOEAMHEHHE U BOCCTAHOBUTEIBHOE IMMUHUPOBaHHE?

20. Kakue 3amMecTUTeNH CTaOMIM3UPYIOT T-CBSI3b METAILT — Yriepoa?

21. UYro Takoe  [B-dNIMMUHHMpPOBAaHWE,  (-AJIMMHUHHPOBAHUE,  BOCCTAHOBUTEIHHOE
AJIMMUHUPOBAHUE?

22. TlpuBeauTe NMpUMEPhl KIMHOBUIHBIX COHBUYEBBIX, TOJIYCIHIBUYEBBIX, MHOTOMATYOHBIX

COHJIBUYEBBIX KOMILIEKCOB.

23. Kak 3aBUCHUT YCTOWYMBOCTH KOMIUIEKCOB OT CBOMCTB IIEHTPAJBLHOTO aTOMa M JOHOPHOTO
aToma?

24. Yo Takoe xenaTHbiid g pext? Makporukianaeckuit 23gpdext? Kpunrarusriii 3¢ dexr?

25. IlpuBenure mpHMeEphHl MapamMeTPOB, HCIIONB3YEMBIX [UISI XapaKTEPUCTHUKU JOHOPHO-
aKIeNTOPHBIX CBOMCTB pacTBopuTenei. Kak onpenensitor TOHOPHOE YHCIIO pacTBOpUTENEN?

26. Kak BimseT pacTBOPUTEIb Ha COCTaB M yCTOWYMBOCTH KOMILIEKCOB?

27. Yto Takoe KOHUEMIINS )KECTKUX U MATKUX KUCJIOT U OCHOBaHMIt?

28. JlaiiTe ompeneneHue 1a0UIbHOCTH.

29. OxapakTepu3yiTe BO3MOKHBIE MEXaHU3MbI 3aMEIICHUS JIMTAH/I0B B PACTBOPaX KOMILIEKCOB:

- acCOLIMaTHUBHBIN;

- JIUCCOLIMATUBHBIN;

- CHHXPOHHO-aCCOUUATUBHBIN;

- CHUHXPOHHO-JTUCCOIMATUBHBIM.
Kak ux paznmuuurs?

30. Kak gacto BcTpeuaeTcs AUCCOIMATUBHBIN MEXaHNU3M B PEAKITUSIX 3aMEIICHUS B KBaIPATHBIX
KOMIUIeKcax?

31. Kakoe 3HaueHHME HMEET KOOPAMHALMOHHOE YHUCIO 5 MpHU HHTEPIPETAlMHd JaHHBIX O
KMHETUKE 3aMELIeHHs JTUTaHA0B B KOMIUIEKcax?

32. [IpuBenute NpuMepsl BIUSHUS PEAKIU PACTBOPUTEIIST HA MEXaHU3M pPEaKIUi 3aMeICHusI.
Kax Bnuser pa3mep JIMranioB Ha MEXaHU3M peaklui 3aMeIIeHus?

33. Uro Takoe HyKJI€OHUIBHOCTH?

34. Kakme peakuuu  Ha3bpIBAIOT  KOMIUIEMEHTAPHBIMH M HEKOMILJIEMEHTapHBIMH,
OJITHOBJIEKTPOHHBIMU U JIBYX3JIEKTPOHHBIMHU?

35. Ilepeuncnute pakTOPHI, BIUSAIONINE HA CKOPOCTH PEIOKC-PEAKITHIA.
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Ilpumepot IK3aMeHAUUOHHBIX OUIEMOE
UHI'YIIICKUHN FOCYI[APCTBEHHI)II71 YHUBEPCUTET
IK3aMeHALUOHHBIN Onjter Ne 1

ITo kypcy «Xumus KOOPAUHALMOHHBIX COeIHHEHUI»

JUIsl_CTYAEHTOB 4 Kypca CHemHAJbHOCTH «XHMMHSD)

Bonpocbl. 1. Ompenenute NOHATUS KOOPAMHALMOHHOTO YHMCIA, JIOHOPHOIO aroMma,
JICHTaTHOCTH JIMTaH/a, BHYTPEHHEH KOOPIMHALMOHHOM c(epbl, BHEUIHEH KOOPIUHALMOHHOM
cdepbl, KOMILIEKCA, KOOPAUHALIMOHHOIO COEINHEHH S, KOOPANHAILMOHHOIO IOJIUpa.

2. KakoBbl 0COOGHHOCTH CTPOCHHUS T -KOMIUIEKCOB? ONHMIIUTE MOJETbh T -JaTUBHOTO
B3aUMOJEHCTBUS.

3. TlpuBenute mpuMephl BIUSHUS PEaKLUii PACTBOPUTEIIS HA MEXaHNU3M PEaKIHii 3aMEIICHHSI.
Kak BiuseT pazMep JIUraHioB Ha MEXaHU3M PEAKLUi 3aMeIeHus?

BujieT paccMoTpeH U yTBep KA €EeH Ha 3acejaHUU Kadeapbl

3aB. kadeapoii, mpodeccop A.M.CanamoB

UHT'YIICKUN FOCYl[APCTBEHHI)Iﬁ YHUBEPCUTET
IK3aMeHAUMOHHBIN Omier Ne 2

ITo kypcy «XumMus KOOPAMHALMOHHBIX COeIMHEHM )

AJiIsE CTYVACHTOB 4 KYpca CHeNMAJbLHOCTH «XHMMI»

Bonpocsl.1l. Oxapakrepusyiite CTPYKTYpHYHO (CBsi3eBYIO) u3oMmeputo. [IpuBeaute mpuMepsl
aMOWJICHTHBIX JINTaHJIOB.
2. Onpenennte MOHATHS: BBICOKOCITMHOBBIN KOMITJIEKC, HU3KOCTIHHOBBIM KOMIIIEKC.
3. . Kak wacro BcTpedaeTcsl IMCCOIMATHBHBIA MEXaHW3M B PEAKIUAX 3aMEIICHHUS B
KBaJIpaTHbIX KOMIUIEKCAX?

BujieT paccMOTpeH M YTBEPKAEH Ha 3aceJaHNU Kadeapbl

3aB. kadeapoii, mpodeccop A.M.CanamoB

Kpumepuu OUCHKU omeema Ha IK3dMEeHe

4-0annpHas 1IKaia [TokazaTenu Kpurepun
(YpoBeHb

18



OCBOCHHS)

OTnanvHO
(TOBBIIIEHHBII
YPOBEHD)

Xopo1io
(6a30BbIi
YpOBEHbB)

VY 10BIETBOPUTEID
HO
(moporoBbIit
YPOBEHB)

HeynosnerBopure
JIBHO
(YpoBeHb He
chopmMupoBaH)

4.

5.
6.

[TonmHOTa M3I0XKEHUS
TEOPETUYECKOT0
MaTepuana;

[Tonnora u
MPaBUILHOCTh
pelieHus
MPaKTUYECKOTO
3aJlaHus;
[IpaBWIIBHOCTH W/ MU
apryMEHTHUPOBAHHOCT
b U3II0KEHUS
(mocnenoBaTeNbHOCTh
neicTuil);
CaMoCTOATEIBHOCTh
OTBETA;

KynbTypa peuu;

U T.JI.

CTyIleHTOM J1aH MOJIHBIM, B JJOTMYECKON
MOCJICIOBATEILHOCTH Pa3BEPHYTHIA OTBET
Ha T[IOCTaBJIEHHBIH  BOIPOC, TJ€ OH
MPOJICMOHCTPUPOBAJI 3HAHUS TIpEeIMETa B
NOJTHOM o0beMe y4eOHOH mporpamMsl,

JO0CTAaTO4YHO FJ'IY6OKO OCMBICIIMBACT
JAUCHUIIIINHY, CaMOCTOATCIBHO, u
HCUYCPIIBIBAIOIIEC OTBC€YACT Ha

JIOTIOJTHUTENIbHBIC ~ BOTPOCHI,  MPUBOJMT
COOCTBEHHBIC TPUMEPHI MO MPOOJIECMATHKE
IIOCTaBJICHHOT'O BOTIpOCa, permmn
IpeUIOKEHHBIC MPAKTHYCCKUE 3aJaHus 0e3
OIINOOK.

CryaeHTOM JaH pa3BEepHYTHIA OTBET HA
MOCTaBJIEHHBIM  BONpPOC, TAE€  CTYACHT
JIEMOHCTPUPYET 3HAHUS, IPUOOpPETEHHbIE Ha
JIEKUMOHHBIX U CEMMHApPCKUX 3aHATHAX, a
TaKKe IOJYyYEHHBIE MOCPEACTBOM U3YUYECHHUS
00s3aTeNbHBIX Y4€OHBIX MAaTEpPHAIIOB IO
KypCy, AAaeT apryMEHTHPOBAaHHBIE OTBETHI,
[IPUBOJIUT MPUMEPBL, B OTBETE IIPUCYTCTBYET
CBOOOJHOE  BJAJEHUE  MOHOJIOIMYECKOMN
peYbI0, JIOTUYHOCTh U II0CIEA0BATEIBHOCTD
orBeta. OHAKO JOMYCKAaeTCsl HETOYHOCTh B
OTBETE. Pemnn MIPEAJIOKCHHBIE
[pPaKTUYECKHE 3aJaHus C HeOOJbIIUMU
HETOYHOCTSIMH.

CrynenTom JaH OTBET,
CBUJICTEIILCTBYIONINY B OCHOBHOM O 3HAHUH
MPOLIECCOB n3y4yaemMoit JMCHIMITINHEL,
OTJIMYAIOIIUICS HEAOCTATOYHOU TITyOMHOM
U TIOJHOTOW PACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TeOpuH,  ciabo
c(OpMUPOBAaHHBIMU  HABbIKAMHU  aHaJH3a
SBJICHUM,  TPOLIECCOB,  HEIOCTATOYHBIM
YyMEHHEM  JaBaTb  apryMEHTHPOBaHHBIE
OTBETHI H MPUBOANUTH MIPUMEPBHI,
HEIOCTAaTOYHO  CBOOOIHBIM  BJAJEHHEM
MOHOJIOTHYECKON peubl0, JIOTMYHOCTHIO M

noCICa0BaTCIBbHOCTBIO OTBETA.
I[OHYCKaCTCH HECKOJIBKO OIIMOOK B
COJACpIKaHNUN OTBETa )51 PEIICHUHA

MPAKTUYECKUX 3aJaHUI.

CTyneHTOM JaH  OTBET, KOTOpBIU
COJICP)KHUT ST CEPHhE3HBIX HETOYHOCTEH,
O0OHapyXUBAIOLINIl HE3HAHHWE TMPOIIECCOB
n3y4daeMoi MpeAMETHOM obnacru,
OTJIMYAIOIIUNCS HETJIYOOKHM PacKpBITHEM
TEMbl, HE3HAaHHWEM OCHOBHBIX BOMPOCOB
TEOpUH, HEC(HOPMUPOBAHHBIMU HABBIKAMU
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aHanwW3a SIBJICHWH, MPOIIECCOB, HEYMEHHUEM
naBaTh apryMEHTHUPOBaHHBIC OTBETHI,
c1a0bIM  BJIaJ€HHEM  MOHOJIOTMYECKOM
peublo, OTCYICTBHEM  JIOTUMHOCTH U
MOCJIENOBATENHHOCTH. BriBobI
MOBEPXHOCTHBI. PelieHne MmpakTUYECKUX
3aJlaHUid HE BBINIOJIHEHO. T.e CTYIEHT He
CIIOCOOCH OTBETHTH HA BOIMPOCHI JIaXe MPHU
JIOTIOJTHATEIBHBIX ~ HABOASIIMX  BOIIPOCAx
MIPENOo1aBaTes.

9. YYEBHO-METOJUYECKOE U UTHOOPMAIIMOHHOE
OBECIHHEYEHUE JUCHUIIJIMHBI
9.1. YueOHast iuTeparypa:

a) OCHOBHAA:

1. bacono ®., JIxoncon P. XumMus koopAHMHAIIMOHHBIX coequHenuid. — M.:Mup, 2006.
2. 'punbepr A.A. BBeneHue B XUMHUIO KOOPJIMHAIIMOHHBIX COeMMHEHNA. — M. — Xumus,
2006.
3. Kykymkus 10.H. Xumns koopauHannoHselx coeauennid. — ML:BIIIL, 1985.
4. Kocrpommna H.A., Kymox B.H., Ckopux H.A. Xumus KoOpAMHAIIMOHHBIX
coeauHenuii. — M.: Breicias mkona, 1985.
5. Ckomnerko B.B., I'puropsesa B.B. Koopaunanuonnas xumus. — Kues, Buina mkosna,
1987.
6. Kykymkun B.1O., Kykymkun FO.H. Teopus u npakthka cCUHTE3a KOOPAMHAIIMOHHBIX
coenunenuii. — JI.:Hayka, 1990.
7. bex M., Hagpman Y. UccnenoBanue KOMITIEKCOOOpa30BaHUS HOBEHIIMMU METOIAMH,
Ilep. ¢ anrn.. — M.: Mup, 2009.
8. bepesun b.JI. Koopaunanmonnsie coenuHeHust moppupuHoB u (ramonuanuya. — M.:
Hayxka, 2008.
9. banbxaysen K. Beenenue B reoputo nosst aurasjos. — M.: Mup, 2004.
10. bepcykep N.b. DnekTpoHHOE CTPOEHNE U CBOWCTBA KOOPAWHALIMOHHBIX COEIMHEHUI. ! -
JI.: Xumms, 1986.
11. JluBep O. DneKTpOHHasE CHEKTPOCKOIHS HEOPraHMYECKHUX coeauHeHuil. — M.: Mup,
2007.
12. CsupunmoB /. T. m gap. Onruueckue CHEKTpbl HOHOB INEPEXOJHBIX METAUIOB B
kpuctauiax. — M.: Hayka, 1976.
13. Tperbsiko FO./1. u np. Heoprannueckas xumus B 2-x kH.. — M.: Xumus, 2001.
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14. KoopauHanmonHas XuMHs peakozemenbHbix 3neMeHToB. [loa pen. B.M.Cnwuipina. —

MI'Y, 1979.

0) 10O THUTEIbHAS

1. Pakutun 1O.B., Jlapun ©'M., Munun B.B. Hurepnperauus cnexrpoB OIIIP
KOOpJMHAIIMOHHBIX coeauHeHnil. — M.: Hayka, 1993.

2. Kucunes FO.M. Crabunuzarusi COCTOSHHM OKHCIICHHs MPU KoopauHanuu. — JKypHau
Heopr. Xumuu, 2002, 1.47, Ne 4, c. 540-554.

3. Mapreinenko JIL.U. OcobenHoctu komiiekcooopazoBanus P33 (Il). — Ycnmexwu
xumud, 1991, 1.60, Ne 9, ¢.1969-1982.

4. KommiekcooOpa3oBanue B HEBOJIHBIX pacTtBopax. — [.A.KpecroB, B.H.Adanacees,
A.B.Aradonos u ap. — M.: Hayka, 1989.

5. Nuuenu . IlpuMeHeHrne KOMIUIEKCOB B aHATUTHYECKOM xumun. — M.:Mup, 1979.

6. buonoruueckue acnekTsl KoopauHannoHHoOH xumun // Suumupckuii K.b., bparymko
H0.U., bynapun JI.U. u ap. Ilox o6m pen. K.b. Auumupckoro. — Kues: Haykosa gymka, 1979.

7. KoHKypeHTHas KOOpAWHAIMS: aMOMJIEHTaTHbIE JIMTAaHABI B COBPEMEHHON XHMUU
METaJUIOKOMIUTIEKCHBIX coeauHenuit.// A.Jl.I'apnoBckuii, JI.A.I'apraoBckuit, U.C. BacunpueHko u

ap. - Ycnexu xumun, T.66, No5, 1997, c. 434-462.

9.2. UHTepHET-pecypchl

http://c-books.narod.ru/pryanishnikovl 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
ChemSoft 2004

NookrwbdPE

9.3. IlporpammHoe obecnieyeHue

VYHuBepcuter o0ecredeH HEeoOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOIHO
pacIpoCTpaHsIeMOro MPOorpaMMHOI0 00ECTIEYeHHs, B TOM YHUCIIE OTEUECTBEHHOTO TPOM3BO/ICTBA.

Kaxxapiit oOyyaronuiicst B TeueHUE BCero nepuojaa o0yueHus: odecreueH UHIUBUIYaTbHbIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIGKTPOHHOW HH(pOpPMAIIMOHHO-00pa30BaTeIbHON — cpene
YHHBEpPCHTETa W3 JIO00M TOYKHM, B KOTOPOH WMEETCS JOCTyll K WH(POPMAIUOHHO-
TEJIEKOMMYHHUKAIIMOHHOH ceTn «VHTepHeT» Kak Ha TepPUTOPUN YHHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter obecreyeH CIEQyIOMUM KOMIUIEKTOM JIMLEH3UOHHOTO IMPOTrpaMMHOIO
o0ecreyeHusl.
1. Jlunen3noHHOE MporpaMMHOE o0ecrieueHue, ucnoib3dyemoe B Uarl'Y

1.1. Microsoft Windows 7
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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

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommuekc MMUC “Busyansaas Ctynust TectupoBanus™

1.4. AntuBupycnoe I10 Eset Nod32
1.5. CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapsmy C TpaAUIOMOHHBIMHU HU3JaHUAMHU CTYACHTBI MU COTPYAHHUKU HMCIOT BO3MOKHOCTH
IMOJIB30BATHCs SJICKTPOHHBIMHU ITOJTHOTEKCTOBBIMHA 0azaMu JaHHBIX:

Tabauya 9.1.

HasBaHmue pecypca

Ccepuika/noctyn

OnekTpoHHass OuOnMoTeka oHJaiiH «EnMHOEe OKHO K
00pa3zoBaTebHBIM pecypcam»

http://window.edu.ru

«O06pazoBarenbHbIil pecypc Poccum»

http://school-collection.edu.ru

®denepalibHbII 00pa30BaTENbHBIN MOPTAT: YUPEKIACHUS,
nporpammsl, cranaaptsl, BY3b1, rectol EID, THA

http://www.edu.ru —

DenepanbHbIif HEHTP nH(}OPMAaLMOHHO-
obpazoBarenbHbIX pecypcoB (DILINOP)

http://fcior.edu.ru -

OBC "KOHCVJIbTAHT CTYIAEHTA". Dnexrponnas
OMOIMOTEKAa TEXHUYIECKOTO By3a

http://polpred.com/news

M3narenbctBo  «JlaHby. DIEKTPOHHO-OMOIMOTEYHAS
cucTreMa

http://www.studentlibrary.ru -

Pycckas BuptyanbHas 6ubnmorexa

http://rvb.ru —

W3narensctBo  «JlaHby. DneKTpoHHO-OMONIMOTEUHAs
cucreMa

http://e.lanbook.com -

ExxenenenpHuk Hayku u oOpasoBanusi HOra Poccun
«AxaneMus»

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

Hayunas snektponHas Oubianoreka «e-Library»

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

OnekTpoHHO-Onbnoreynas cucrema IPRbooks

http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAs CHCTEMa IOKYMEHTOB B cepe
oOpa3zoBanus «MHpopMuo»

http://www.informio.ru

WNudopmannoHHo-nipaBoBasi cucrema «l'apanT»

CereBas Bepcusi, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KoprniopatuBHoO# cetu UHrl'yY

DnexTpoHHO-0nbanoreyHas cucreMa «tOpait»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

1) Jlexuuu: npe3eHTanuu.
2) KOHTpoNbHbIE TECTHI.
3) Crnrcok BOMpoCoB JIsl MPOBEIEHUST KOJNTIOKBUYMOB.

4) TaOmuis!.

5) BapuanTsl 3aaHuii 17151 KOHTPOJIBHBIX paboT.

6) BapuanTsl 3aaHuii 17151 CAMOCTOSITETIBHBIX PadoT.
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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/

11. METOANYECKHUE YKA3AHUA JJI1 OBYYAIOIIIUXCH 110
OCBOEHMIOINCIUITI/IMHBI

JuctummmHa «XuMHsS KOOPAHMHAMOHHBIX COSIMHEHHIT HAIpaBlieHa Ha (popMupoBaHUE
kommetenuuii: YK-1, OIIK-6, ITK-7.

[IpoMexyTouHas aTTecTanys MPEANONaracT K3aMeH.

[Tpuctynas K U3y4E€HUIO JUCLUIUINHBI, HEOOXOIMMO B MEPBYIO OYEPEIb O3HAKOMUTHCS C
coJiep;kaHueM pabouelt mporpammsl gucuumiuHel (PITT).

Jlexuuy UMEIOT LIEIBIO JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHbBIX 3HAHWM.

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOr0 MaTepruaia HeoOXO0IUMO:

- IIOBTOPUTH 3aKOHCIICKTUPOBAHHBINA HA JICKIMOHHOM 3aHATHHM MaTepuall U JOIOIHUTD €TI0 C
Y4E€TOM PEKOMEHIOBAaHHOM 110 JAHHOHN TEME JINTEpaTyphl;

- IPU CaMOCTOSITEJIBHOM M3yYEHUHM TEOPETUYECKOW TEMbI CIENaTh KOHCIEKT, HUCIOJIb3YS
pexomennoBanHele B PIIJI nuTepaTypHble MCTOYHMKM W pecypchl HMHQOPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHOU ceTh « HTepHeT»

- NIpU HOJATrOTOBKE K MPOMEXYTOUHOM aTTecTalyy 10 MOJIYJIO HCIO0JIb30BAaTh MaTepUabl
(doH]a OLICHOUHBIX CPEJICTB.

JlaGoparopHble 3aHATUS MPOBOJATCS C LEIbIO YIIyOJeHMs] M 3aKpeIyIeHHsl 3HaHUH,
IOJYYEHHBIX Ha JIEKUMSX M B IPOLIECCE CAaMOCTOATENbHON padoThl HaJl HOPMAaTUBHBIMHU
JNOKYMEHTaMH, Y9eOHOH 1 HAyYHOH JTUTepaTypOil.

IIpu noaroToBKE K 1a00paTOpPHOMY 3aHATHIO HEOOXOIUMO:

- U3Y4YUTb, IOBTOPUTH TEOPETUUYECKUI MaTepHUall 110 3a/1aHHOM TeMe;

- IIpY BBIIIOJIHEHUH JOMAIIHUX PACYETHBIX 3alaHUM, U3yUUTh, IOBTOPUTH TUIIOBBIE 3a/laHUs,

BBITIOJIHSIEMBIE B ayIUTOPHUH.

Pexomenaanuu no padore ¢ Hay4YHOH M Y4eOHOH JTUTEpPaTypOM

PaGora ¢ ywyeOHOM M HayyHOM JMTEpaTypol sBIsSETCS TIJIaBHOW (opmMoi
CaMOCTOSATEIILHOU

paboThl 1 HEOOXOaMMa MpPU MOATOTOBKE K YCTHOMY ONPOCY Ha CEMHHAPCKHUX 3aHATHSX, K
MOJyJIbHBIM KOHTPOJBHBIM paboTaMm, onpocy, 3aueTy. OHa BKIIOYaeT npopaboTKy JEKIIMOHHOTO
MaTepuaia — H3Y4eHHE PEKOMEHJOBAHHBIX MCTOYHHUKOB M JHUTEPATYphl O TEMATUKE JIEKIIUH.
KoHcnekT nekiun A0KeH CojepKaTh pedepaTHBHYIO 3alliCh OCHOBHBIX BOMNPOCOB JIEKIHH,
NpEJIOKEHHBIX MpernojaBaTeneM cxeM (IpU MX JEMOHCTpPAliH), OCHOBHBIX HCTOYHUKOB U
JUTEpATyphl MO T€MaM, BBIBOJBI MO KaXJOMy Bompocy. KoHCHeKkT JoikeH ObITh BBINOJHEH B
OTJIeNbHON TeTpaau mo npeamery. OH HOJKeH ObITh aKKypaTHBIM, XOpOILO YHUTAaeMbIM, HE
coJiepKaTh He OTHOCSILYIOCS K TeMe HH(OPMAIUIO UM PUCYHKH.

KOHCIIEKTBl Hay4HOW JHUTEPATYpbl IPU CAMOCTOSATEIBHOM MOJATOTOBKE K 3aHATHAM
JIOJIKHBI

OBITH BBITIOJIHEHBI TAKXKE aKKypaTHO, COJIePKaTh OTBETHI HA KaK/IbIil MOCTABIEHHBINH B TEMeE
BONPOC, HUMETh CCBUIKY HAa HCTOYHHMK HMH(OpManMu C 00sM3aTeNbHBIM YKa3aHHUEM aBTopa,
Ha3BaHMS M TOAAa M3JAHUS HCIONb3yeMOHl Hay4yHOW nuTeparypbl. KOHCIEKT MOXeT ObITh
OMOPHBIM (COZEPKATH JINIIb OCHOBHBIE KIIFOUEBBIE NO3UIMH), HO IIPX 3TOM HO3BOJIIOIIUM J1aTh
MIOJIHBIM OTBET MO BOIMPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIEKTa OMPEENSIeTCS CaMUM
oOyJaromumcs.

B npouiecce paboThl ¢ yueOHOM U HayYyHOU JTUTEpaTypoil 00y4aroIIUNiCs MOKET:

- JIeNIaTh 3alliCU 0 XOJAy YTEHHWS B BHJI€ IPOCTOrO WJIM PAa3BEPHYTOro IUIaHa (CO3/1aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJIATH TE3UCHl (LIUTHPOBAHME HamOOJEee BAKHBIX MECT CTaTbH WJIM MOHOTpaduH,
KOPOTKOE U3JI0)KEHNE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUThH aHHOTALIUU (KpaTKoe 0000IIeHHEe OCHOBHBIX BOIIPOCOB Pa0OTHI);

- CO3/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIE TE3UCHI).
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Pabouas nmporpamMma IUCIUTUIHHBI «XUMHSI KOOPAHMHANIMOHHBIX COSTUHEHH) COCTABJICHA B
cootBercTBuU ¢ TpeboBanusimMu PI'OC BO mno cnenumansHoctd  04.03.01. «Xumwus (ypoBeHb
OakanaBpuaTa)», YTBEPKIESHHOTO MpHKa30M MuHHCTEpCcTBa 00pa3oBaHus u Hayku Poccuiickoit
®enepanun ot 17 urons 2017 . Ne 671

[Tporpammy cocTaBui: K.ILH., ipodeccop kadhenapsl xumun CanamoB A.M.

Pabouas mporpamma ogo0peHa Ha 3aceaHuH Kadeapbl XUMHUH

ITporokon 3acenanus Ne 10 oT « 20 » HIOHA 2023 1.

Pabouas mporpamma op00peHa y4yeOHO-METOAMYECKMM COBETOM XHMMMKO-OMOJOTHYECKOIrO

g]!aK YJIbTCTA

ITporokon 3acenanus Ne 10 OT « 26 » HUIOHA 2023 1.

[Tporpamma paccMOTpeHa Ha 3aceJaHuu Y 4e0HO-METOAMYECKOTO COBETA YHUBEPCUTETA

[TpoTtokon 3acemanust Ne _ 10 OT « 28 » WIOHA 2023 .
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CBeeHusi 0 TmepeyTBep:KIeHHUM TMPOrpaMMbl HA O4YepeaHOil Yy4yeOHBIH Troa W
perucrpanuu u3MeHeHuil

YyeOHbI Pemrenue BHecennbie n3MeHEHUS IToamuce 3aB.
i Kadenpsl kadempoii
rona (Ne

MIPOTOKOJIA, 1aTa)
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