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1. HEJIX OCBOEHUA JUCHUIIJIMHBI
HensavMu n3ydenns AucuuInHbl «CoBpeMeHHAsi HEOPTaHUYECKAs XUMHA» SABJIAIOTCH:

- II0JATrO0TOBKAa BBICOKOKB&J'II/I(bI/IHI/IpOBaHHHX CIICHUaJIMCTOB, 3HAIOIIUX COBPEMCHHOE COCTOAHUEC
HGOpFaHI/I‘{eCKOﬁ XUMHH, €€ POJIb B COBPEMEHHOM €CTECCTBO3HAHHNU, (bYH,I[aMeHTaJIBHI)IC OCHOBBI
MCTOHOB IMOJY4YCHUA 00BEKTOB HCCICA0OBaHUA HeOpI‘aHI/I‘ICCKOf/’I XMMHU U MATCpUaJiOB Ha HX

OCHOBE;

- (bYHIlaMCHTaJH)HI)Ie I10aX04dbl K Z[I/I3af/iHy N CHHTC3Y HOBBIX HCOPTaHUYCCKUX CO€I[I/IHCHI/II71,

METOAbl OIUCAaHUS XMMHUUECKOM CBSI3U U CTPOCHUA HCOPIraHNYCCKUX COC,I[I/IHGHI/Iﬁ.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO
Hucnuninna «CoBpeMeHHasi HEOpraHHUuYecKas XUMHS» OTHOCHTCS K AMCIHUIUIMHAM TI0
BeIOOpPY bitoka 1, sBnsiercst anbrepHaTUBHON aucHuIuinHe «V30paHHbIEe II1aBbl HEOPTaHHMYECKOM
XUMHUN»; U3y4aercs B 6 ceMecTpe.
Tabimua 2.1.

CBs3b AUCIHHUIIJIMHBI «COBpeMeHHaﬂ HEOpraHun4veCckasgs XuMus» € NnpeaImeCcTByrommumMu
AUCHUIIVIMHAMHU U CPOKH UX U3YUYCHUS

Kon JINCIUIUTMHBI, PEIIECTBYIOIINE TUCIUILIIHE Cemectp
auctmiuimebl - |«CoBpeMeHHast HEOpraHWIecKask XUMHUS

B1.B.JIB.02.01. |SnemeHTapHbIH Kypc XUMHU 1

b51.0.06 Heopranuueckas xumus 2,3

51.B.09 AHanuTHYECKAs XUMUS 4,5

51.B.06 KBanToBas xumus 4

51.0.09 CrpoeHue BelecTa S

Tabumua 2.2.

CBs3b AUCIUIIINHBI «COBpeMeHHaH HEeOprannvdeCckass XuMus» ¢ MOoCJICAYIOIHUMHU
AUCHUMIIVIMHAMHUA U CPOKH UX U3YUYCHUH

Kon Jvcuunimueel, ciaeAyronme 3a  JUCLUIUIMHON Cemectp
JVCITATITAHBI «CoBpeMeHHasi HEOPraHUYECKasi XUMUS




51.0.07 OpraHuveckas XUMHsL 6,7
51.0.08 dusnuecKas XMMHS 6,7
b1.B.07 BBICOKOMOJIEKYIIApHBIE COCTUHEHUS 7
b1.B.JIB.03.01 Komnonguasa xumus 8
b1.B./IB.06.01 |Teopernueckue 0CHOBbI HEOPraHUYECKON XUMHUU 8

B pe3yabTare 0CBOCHUSA IMCHUIIMHBI 00Y4aI0UIUICS TOJKEH
3HATD:

- (bYH[[aMeHTaJILHLIC oaAXO0JbI K I[I/I3aI‘/JIHy 1 CUHTC3Y HOBBIX HCOPTAHUYCCKUX COGI[I/IHCHI/If/'I;
- MCTOJbI OIIMCAaHUA XMMHUYECKOM CBS3U U CTPOCHUA HCOPIraHNUCCKUX COCI[PIH@HI/Iﬁ;
COBPCMCHHBIC SKCIICPUMCHTAJIbHBIC MCTOABI UCCIICAOBAHUA BCIICCTB.

yMeThb:

- HHTEpIPETUPOBATh COOCTBEHHbIE U ONYOJIMKOBAHHbBIE B JIUTEPAType Pe3yjbTaThl B 00JacTH
HEOPraHMYeCKOW XUMHMM Ha OCHOBE COBPEMEHHBIX MNPEJCTAaBICHUH O XHMHUYECKOH CBSI3U U
pPeaKkUMOHHON CLIOCOOHOCTH HEOPraHUYECKUX COETUHEHMI;

- IUIAHUPOBATh 3KCIIEPUMEHT, BbIOMpas Hanbosee HH(HOPMATUBHBIE METO/bI UCCIEIOBAHMS IS
pelIeHNs KOHKPETHBIX 33/1a4;

- TMPHUMEHATh COBPEMEHHOE MPOrpaMMHOE oOecreyeHue st 00pabOTKHU 3KCIEPUMEHTAIBHBIX
JAHHBIX U MIPOBEJICHUS TEOPETUUYECKUX PACUETOB;

- T0Jb30BaThcs 0a3aMu naHHBIX U MIHTEpHET-pecypcamu.

BJAA€Th:

- METOJIaMU CUHTE3a HEOPraHUYECKUX COCIMHEHUN C 3aJJaHHBIMH CBOMCTBAMU;

- COBPEMEHHBIMU MHCTPYMEHTAJIBHBIMUA METOJAMU UCCIIEIOBAHUS COCTaBa, CTPOEHHUS U CBOMCTB
HEOPraHWYECKUX COCIMHEHUN;

- HaBbIKAMHU TMIPOBENEHUS OKCIEpUMEHTa U 00pabOTKM HSKCHEPUMEHTANBHBIX JaHHBIX,
croco0aMy YHMCIEHHOTO MOJCIUPOBAHUS U TEOPETHUYECKOTO MPOTHO3UPOBAHMS PEAKIIMOHHOU
CIIOCOOHOCTH HEOPTaHUYECKUX COSTMHEHUH.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCIIAIIJIMHbI

HpOLICCC HU3YUCHUSA JUCHUIIIMHBI HAIIPABJICH Ha (I)OpMHpOBaHI/IC 9JICMCHTOB CJICAYIOIHUX

komnereHIMd B coorBerctBuM ¢ PI'OC BO u OIIOII BO no naHHOMY HanpaBiIeHHIO

MOJATOTOBKHU:
Kon HaumeHoBaHme Nuauxarop B pe3yabTare ocBoeHusI
KOMIIETEeHI] KOMIIeTeHIIUH JOCTHKEHUS AUCHMILJIMHBI 00y4YaloUIuiica

Hu KOMIICTCHIIUA JOJI7KEH .




Ynueepcaﬂbnbte Komnemenuyuu u uudulcamopbt UX 00CMUNCEHUA

YK-1

Cnoco0eH ocyuiecT-
BJISITh TIOUCK, KPUTH-
YeCKHUil aHaIu3 1
cuHTe3 uHdopmanuu,
NMPUMEHATH CUCTEM-
HBII oaX0 AJ1s1 pe-
IIEHHUS MOCTABJIEHHBIX
3aja4

YK-1.1. Anamusupyer

3aja4dy, BBIICIAT €€
0a3oBbIc
COCTaBJISIOIINE;
YK-1.2. Omnpenenser,
HHTEPIPETUPYET u

pamxupyer uHpOpMa-
U0, TpeOyeMyro s
peleHnsT TOCTaBJICH-
HOM 3a7a4u;

YK-1.3. Ocymiectnis-
€T MTOUCK HH(DOpMAITHH
JUISL  pEIICHUs  T0C-
TaBJIEHHON 3aJaud MO
Pa3IMYHBIM THTIAM
3a1poCcoB;

YK-1.4. Tlpu obpa-
botke  wmH(DOpMAITUU
otnu4aeT (PaKTel  OT
MHEHUM, WHTEpIpeTa-
U, OLEHOK, (OpMH-
pyer coOCTBEHHBIC
MHEHHSI U CYXICHUS,
apryMEHTUPYET CBOU
BBIBOABI U TOYKY
3peHHS;

YK-1.5 Paccmarpusa-
€T U IIpeAsIaraeT Bo3-
MOJKHBIE BapHAHTHI pe-
LIEHUS IOCTABJICHHON
3aJa4du, OIICHUBas UX
JOCTOWHCTBA M HEAOC-
TaTKH.

3HaTh:

- IOHATHE U KiIaccu(puKanus
CHUCTEM;

- CTPYKTYpY ¥ 3aKOHOMEPHOCTH
(YHKIIMOHUPOBAHHS CHCTEM;

- 0COOEHHOCTH CCTEMHOTO
MOAX0/a B HAYYHOM ITO3HAHHY;

- IOHATHE O CUCTEME, €€ LIEAX,
3ajayax ¥ OOMIMX MPUHIHIAX;

- OCHOBHBIE TEXHOJIOTHH TIOMCKA U
cbopa nahopmMaImy;

- opMaThl MpeACTABICHUS
WHPOPMaIK B KOMITBIOTEPE;

- TIpaBHJIa MCIIOIB30BAHUS CPENICTB
CBSI3H;

- MH(QOPMAIIMOHHO-TTOUCKOBBIE
CHCTEMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYIIECTBICHHS
novicka nHpOp Maluwy,

- TEXHOJIOTHIO CHCTEMaTU3aI1H
MOTy4YeHHON MH(OPMAIIHH;

- CIOCOOBI CTATUCTHYECKO# 00pa-
OOTKM JaHHBIX, IPEJCTABICHHBIX B
Pa3IMYHBIX H3MEPUTEIbHBIX IIIKa-
Jax W aHAJU3 MTOJTYYEHHBIX Pe3yIib-
TaTOB;

- BUzBI B (hOpMBbI paboTEHI ¢ Tiea-
FOTUYECKON U HAYYHOU JTUTEepary-
poii;

- TpeOOBaHMsI K 0(OPMIICHHUIO
oubnmorpaduu (CrucKa JIMTepary-
pBI).

Ymersn:

- paboratb ¢ nHpopMaIueH,
MIPEACTABICHHON B PA3IMUHOMN
opme;

- 00pabatbIBaTh JaHHBIE CPEJCT-
BaMH CTaHJIAPTHOT'O IIPOrPaMMHOTO
o0OecIieueHus;

- CHHTE3UpOBaTh MH(OPMAIIHIO,
MPEICTABICHHYIO B Pa3IMYHBIX
WCTOYHHUKAX; -

- BEIOUpATh HCTOYHUKU MH(DOpMa-
I[UH, aJICKBATHBIE IOCTABICHHBIM
3aJjauyaM 1 COOTBETCTBYIOIUE Ha-
YYHOMY MUPOBO33PEHHIO;

- OCYIIECTBISTh MOUCK UH(OpMa-
11H;

- HUHTEPIPETUPOBATH U PAHKUPO-
BaTh HHPOPMAIIHIO, TPEOYEMYIO JIJIst
peLIeHNs IOCTaBICHHOM 3a1auH.
Baapners:

- IEPCOHAIBHBIM KOMITBIOTEPOM U
HOMCKOBBIMH CEPBHCAMH;

- METOIMKAMH aHaJMTHKO-CHUHTE-
THYECKON 00paboTkn nHpOpMaIiu




U3 Pa3IYHBIX HHPOPMAIIHOHHO-

MOMCKOBBIX CHCTEM (IpeIMEeTH3a-
1UsI, aHHOTHPOBaHHe, pehepupo-

BaHUE).

Hpot[)eccuonaﬂbnble KomnemeHnuuu u unbukamopbt UX O0CIUICEHUA

IIK-4

Cnoco0eH NpuMeHSTh
OCHOBHbBI€E €CTECTBEH-
HOHAYYHbIE 3aKOHBI
NPHU 00CYKAEeHUH T10-
JIy4eHHBIX pe3yJabTa-
TOB.

IIK-4.1. 3HaeT OCHOBEI
(byHIaMEHTaIbHBIX
pas3zienoB MaTeMaTHKH,
(U3YKH, XUMAHN, HAYK
0 3emMiie ¥ OMOJIOTHH,
HEOOXOJUMEBIE B IIPO-
(heccroHaNBHON Aes-
TEJBHOCTH, BO3MOXK-
HOCTH U 00JIaCTH TpH-
MEHEHUS] METOJIOB JK-
CHIEpPUMEHTAITLHBIX UC-
CJIeIOBaHMH B (DU3HKE.

IIK-4.2.Ymeer uc-
M10JIL30BaTh OCHOBHEIE
3aKOHBI €CTECTBEHHO-
HAYYHBIX TUCIUILINH
IUI OOBSICHEHHS
SKCIIEPUMEHTAIBHBIX
pe3yIbTaTOB; MPUMeE-
HSTH METOBI MaTEMa-
THYECKOT'0 aHaIu3a u
MOJICTTMPOBAHHUS, OC-
HOBHBIX 3aKOHOB (hu-
3MKH ISl PEIICHUS 3a-
Jiad mpohecCuoHab-
HOMU JIeSITeIIbHOCTH;

IK-4.3.Bnaneet me-
TOJIAMH TEOPETHYEC-
KOTO U 3KCIIEPUMEH-
TaJbHOTO UCCIICI0BA-
HUA; HABbIKaMU IIpU-
MEHEHHS] OCHOBHBIX
3aKOHOB €CTECTBEHHO-
Hay4YHbIX JUCHUILINH
B IpOo(heCCUOHAIBHOMN
JIeSTEIILHOCTH.

3HaTh:

- OCHOBHBIE MIOHSITHS COBPEMEHHON
BBICIICH MaTeMaTHKH;

- pyHIaMEHTaIbHBIC 3aKOHBI
HPUPOJIBI U OCHOBHBIE (PH3HYECKHE
3aKOHBI B 00J1aCTH MEXaHUKH,
TEePMOANHAMUKH, 3JIEKTPUIECTBA U
MarHeTu3Ma;

- COBpEMEHHbIE TeHACHIINH
pa3BuTHs MHQOPMATHKH U
BBIYHCIIUTEIBHON TEXHUKH,
KOMITBIOTEPHBIX TEXHOJIOT Ui}
Ymersn:

- IPUMEHSTh MaTeMaTHIECKHE
METO/IBI JUISl PEIICHUS MTPaKTHIeC-
KHX 3a]1a4;

- IPUMEHSTh (PUINUECKUE 3aKOHBI
JUISL peIICHUs] IPAKTHYECKUX 3a/1a4;
- IPUMEHSTH BBIYHCIUTEIBHYIO
TEXHUKY JIsl peIICHHs TPaKTH-
YEeCKUX 3a/1a4;

- paboTaTh C COBPEMEHHBIM JKCIIe-
PumeHTanbHBIM 000PY/IOBaHUEM;
Baapers:

- METOJIaMU MaTEMaTH4eCKOTO
aHam3a;

- JIIeMeHTaMH (PYHKIIMOHAJIBHOTO
aHaJIN3a;

- COBpEMEHHBIMH YHCIICHHBIMU
METO/IaMU;

4. OFBEM JINCIIATIVHBI ¥ BUJbI YYEBHOM PABOTHI

Taoauna 4.1.

O0bem IMCHMIJIMHBI M BUABI Y4e0HOH padoThI

Bun yuedHoii padoTsl Bcero uacos 6
cemecTp
OO0m1ast TpyA0€MKOCTh TUCITUTUTHHBI 144 144
AyIUTOpHBIE 3aHATHUS 106 106
Jlexmun 34 34
ITpakTHyeckue 3aHATHS 72 72




CamocrositensHas pabora ctynentoB (CPC)

11 11

KoHTpoub

27 27

5. COIEP) XKAHME JUCHUILJIMHBI, CTPYKTYPUPOBAHHOE I1IO0 TEMAM
(PA3JIEJIAM) C YKA3AHUEM OTBEJEHHOT' O HA HUX KOJIMYECTBA
AKAJJEMHUYECKHUX UWJIN ACTPOHOMHUYECKHUX YACOB U BUJIOB YYEBHBIX
3AHATUI

5.1. CTpykTypa M cojep:KaHue U CUUIIMHBI

Tao6auua 5.1.

O01ast TpyI0EMKOCTh JUCITUILINHBI COCTABIAET 4 3a4eTHRIX enuHuI, 144 gaca.

Bunber
Ne % yueOHOIl paboThI @dopMa TEeKyIEro KOHTPOJIs
Paznen aucuumimHbl o
n/n > JeK| MpakT. |CaMOCTOST. yCIIEBAEMOCTH
@)
nuu| pabotel | pabota
Mopenn XuMUYECKOH CBA3U B TecToBrle 3anaHus
1 6 8 18 3
HEOPraHUYeCKON XUMUHU KonTtponbHas padora Nel
O06pa3oBaHue, yCTOWYUBOCTD
TecToBrle 3anaHus
2 | ¥ peakIHOHHAas CIIOCOOHOCTh | 6 10 18 3
Komnoksuym Nel
MOHOSIEPHBIX KOMILJIEKCOB
[TonusepHbIe CUCTEMBI,
B3aMMOJICICTBUE METaJLI-
3 6 8 18 3 TecroBble 3amanus
METaJlJI, OCHOBBI XUMHHU
KonTtponbHast pabora Ne2
KJIACTEPOB
BBenenue B 3eKTpOHHOE
4 6 8 18 2 KonnokBuym Ne 2
CTpOEHHE TBEPAOIo Tella
Hroro 34 72 11

5.2. Copep:xkanue nucuuiinubl «CoBpeMeHHasi HEOPraHUYecKasi XUMUS»

1. Moaenu XMuMUYECKO CBA3M B HEOPTaHUYeCKOl XUMMHU

CummeTpusi MOJIEKYJI, TOUCUHbIE TPYIIbl cUMMeTpuH. Cummerpus opoburaneit, Tabiuna

xapaktepoB, npencrasieHus. Merogq MO-JIKAO s MHOroaroMHsIx Mosekysa. Jluarpammsl

Yonma: reomerpuss Mojekyil. Hekoropeie npuHmunel u cienctBus meroga MO-JIKAO.




Jlokanu3zanus, AejoKaau3alus, TMOpUAN3alus Ha IpUMepax COECJUHEHUH 3JEMEHTOB BTOPOTO
nepuojia. ['MnepBaIeHTHOCTh, ANMEKTPOHOACUIMTHBIE MOJNEKYNbl. [IpuHIMN M30rI1006aIHHOTO
cooTBeTCcTBUA. Ban-nep-BaanbcoBo B3auMOAEHCTBHE B MOJEKYISAPHBIX TBEpPABIX Telax,
kiaTpatel. MloHHas Mozenb CTpOeHUs KpPHUCTAUIOB, KOHCTaHTa MajeiyHra, SHEprus HOHHOU

PEILIETKH.

2. O0pa3oBaHue, yCTOHYMBOCTH U PEAKIMOHHAS CIIOCOOHOCTH MHOT0S1I€PHBIX
KOMILJIEKCOB.

VYcnoBust 00pa3oBaHMS KOOPAMHAIMOHHOM CBSA3M B pPAaMKax HOHHOM MOJENd U
npexacraBieHuii JIprouca. Teopust MATKMX M JKECTKMX KHMCIOT M OcCHOBaHMW Ilmpcona —
KBAaHTOBOMEXAHUYECKUE OCHOBBI M KOJMYECTBEHHBIM acCleKT — ypaBHeHHe [lparo-Beirannaa.
VYCTOWYMBOCTh KOMIUIEKCOB, JHTPOIMMHBIA BKJIAJ: XEJIaTUPOBAHUE, B3aUMOJICHCTBHE C
MaKpOJIMTaHaMH, COJbBaTHBIA ddexT. OCOOCHHOCTH KOMIUIEKCOOOpa3oBaHus d-3J1€MEHTOB.
Pacmienienue opOutaneit B oyigx pa3inyHod cuMMeTpun. DakTopsl, BIMSIOIINE HA TapaMETPhl
pacIuierieHusi, CIEeKTPOXUMHUYECKHI psAJl JMTaHI0B (B3aMMOCBS3b OPOUTAIBHOTO CTPOCHHS
JMraH/a C €ro MOoJ0XKEHUEM B Psy).

PeanbHast o»nexkTpoHHas KOHGUIypalMs aToMOB, TepMbl. PacuienieHue TepMOB
OCHOBHOT'O COCTOSIHUS B 3aBUCUMOCTH OT CUMMETPUU OKPYKEHUS. DHEPreTUYeCKUe JruarpaMmmbl
JUIsE  MHOTrod3J1eKTpoHHbIX cucteM (Oprena u TanaGe-Cyrano). CHnekTpbl 3JI€KTPOHHBIX
nepexonoB. MarHuTHele CBONCTBAa KOMIUIEKCOB. SIBieHMe nepeHoca 3apsina, [In-cBsas3siBanue,
oOpa3oBaHHe KpaTHBIX cBszeil Meramwt-nurann. Komruiekcsl d-anemeHTOB ¢ Ilu-mOHOpHBIME
muraggaamu: komiuiekcel ¢ CO, NO, HeHachIIIEHHBIMU YTIEBOJAOPOAAMH; METAIUIOIEHBI,
bymnepuasl, metamuiokapOensl (Gumepa u Illpoka) — B3aMMOCBSA3H XapaKTepa XUMHUUYECKOU
CBSI3U U PEAKIIMOHHON CIIOCOOHOCTH.

MexaHu3MBbl peakui € y4acTHEM MOHOSIECPHBIX KOMIUIEKCOB. DHEPrus aKTHBAlUH.
[Ipenckazanue peakMOHHOW CHOCOOHOCTH MO AJIEKTPOHHOW KOH(QUTYypalMH LIEHTPAIbHOTO
aToMa (Ha TpuUMepe TIEepBOro  MEPEeXOJHOT0  psAna). MeXaHU3Mbl  OKUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIMI: MPOLECCHl NIEpEHOca JIEKTPOHA M NEPEHOca aromMa, BHYTpHU- U
BHeIIHec(epHble  mpouecchl.  OKUCIUTENbHOE IMPHCOSIMHEHHE M BOCCTAHOBHUTEIHHOE
sanuMuHupoBaHue. [loHSATHE O KaTalUTUYECKOM IUKJE, KaTalu3 C Y4acTHEM KOMILIEKCOB

MNEPEXOOHBIX MECTAJIJIOB.

3. HOJII/IﬂIleprIe CHCTEMBI, B3aNMOJelicTBHE MeETaJJI-M€e€TaJlJl, OCHOBbI XUMHH

KJIACTEPOB.



Tunbl B3aUMOJEHUCTBUS METAUI-METAZI B MHOTOAJIEPHBIX KoMmIuiekcax. IIpsamoe
B3aUMO/ICHICTBHE, KOCBEHHBI MarHUTHBIH OOMeH. OmnocpeloBaHHOE B3aWMOJICHCTBHE MEXIY
aTOMaMH MeTalljla B MOJMMEPHBIX KOMIUIEKCaxX, KooneparuBHbId 3gdekt Ana-Temnepa.

CBsi3p MeETAUI-METAT B OWSICPHBIX KOMIUICKCAX: COEAMHEHHUsS THUIIa [Mng]n‘ u
M2(OCR),4. ToHsiTHE O CHIMa-KOMIIOHEHTE XHMHYCCKOW CBS3H Ha MPHMEPax COCIUHEHHUH C
YETBIPEXKPATHOM CBSI3bI0 MeTa/UI-MeTa/UT. VI3MeHeHre KpaTHOCTH CBsI3H B coeannenusx 4d u 5d
METAVIOB TMPU «IBHKEHUU IO TEPHOIY»; YCTOMUMBOCTb M PEAKI[MOHHAs CIIOCOOHOCTH
COCIMHEHUI TPU U3MEHEHUM KPATHOCTHU CBSI3H.

Knacrepsl, npaBuno DAH. CTtpoeHue U cBOMCTBa KJIACTEPHBIX COeMHEHUN Tuna MgXg u
MgX1o. Uncna KBD u KCD, anektpoHneUIIMTHBIE COSTUHECHUS ¢ MHOTOIIGHTPOBOH CBS3BIO
MeTayul-MeTaul. BHemHre nuranapl U JUTaHAHbBIA OOMEH B psifax coeluHEeHHM Tura MeXg u
MgX12 ot Zr(Hf) mo Pd(Pt). Kongencanus kaacTepHbIX ()parMeHTOB.

[TonuannoHHbIE KJIAacTephl HA MPUMEPE COCAMHEHUN AJIEMEHTOB MOATpyMIbl ¢gocdopa,

npumenenre Mmeto10B MO u BC 11t onucanus ux 351eKTpoHHOro ctpoenus. @a3pl LuuTs.

4. BBenenue B 3JIEKTPOHHOE CTPOEHHE TBEPAOIO TeJa.

30HHas CTpyKTypa TBepaoro Tena. OOpazoBaHue 30H B pe3yibTaTe MEPEeKphIBAHUS
opOutaneii. XapaKTEepUCTUKH 30HBI, TUJIOTHOCTH COCTOSHUNA. MeTaibl, JUAJIEKTPHUKH.
[TomympoBOTHUKHU: COOCTBEHHBIE U HECOOCTBEHHBIE. [ paHUIBI MPUMEHUMOCTH 30HHOW MOJICIIH.

DJIeKTPOHHOE CTPOEHHE OKCHIOB (-METAIOB CO CTPYKTYPO# KaMEHHOM COJIH.

Monens npuOIMKeHNs XUMUYEeCKoU cBsi3u. VI3MeHeHne 21eKTpo(hu3nuecKux CBOMCTB OT
Metauia g0 awdsiekTpuka B psay T10-NiO, BIusSHHE HECTEXHMOMETPHH Ha HW3MEHCHHE
ANEKTPOPU3NIECKUX CBOUCTB.

Oxcuppl co cTpykrypoii tuma ReOs, d-p mepekpbiBaHie MPU B3aUMOJICHCTBUHA «KATHOH-
aHMOH-KaTuOH Ha 180 0». BpOoH3bI, MEPOBCKUTHI: MEPEXO]T METAII-AUIIIEKTPUK B 3aBUCHUMOCTHU
OT TPUPOABl METAJIa W 3aCEJIECHHOCTH «A»-TO3UIUH. ['OMOJOTHYECKUE PAIbl OKCHUIIHBIX
COCTUHEHUN.

HuszkopaszmepHsie TBepable Tena. Llenoueunbie CTpyKTYphl: OJHOMEPHAs IPOBOJIUMOCTb,
[TaitepyicoBckoe WCKakeHHe. J[ByMepHBbIC TNPOBOAHMKM Ha MpHUMEpax XalbKOreHu7oB 0-

MeTauioB TUa M Xy, THTEPKaJIATHI.

6. ObPASOBATEJIBHBIE TEXHOJIOI'MH

N3ydyeHne TeopeTHUECKOro MaTepuana OCYHIECTBIISETCS C IOMOIIBI0 3JIEKTPOHHBIX

CpeacTB 00yUeHHUs IPHU HEMOCPEACTBEHHOM MPOYTEHUH JAHHOTO MaTepualia JEeKTOPOM.



ﬂJ’IH OLCHKHW OCBOCHHUA TCOPECTHYECKOIO Mar€puala CTYACHTaMH  HCIOJbB3YHOTCA
TPAAULIUOHHBIC TIMCBbMCHHLIC W YCTHBIC KOHTPOJIBHBIC  MCPOIIPUATHA (KOHHOKBI/IyMLI,

KOHTPOJIbHBIE pabOTHI).

7. NEPEYEHB YYEBHO-METO/IMYECKOIO OBECITEYEHUS IS
CAMOCTOSITEJBLHOI PABOTBI OB YYATOIUXCS MO JUCHUIIINHE
(MOJIYJIIO)

CamocrosTenpHas pa60Ta CTYACHTOB II0O KYPCY IIpHU3BaHa HC TOJIBKO 3aKpPCIUIATh U
YTJIY6JI$ITB 3HAHUA, ITOJTYUYCHHBIC HA aYJAUTOPHLIX 3aHATHUAX, HO U CII0COOCTBOBATh Pa3BUTHIO Y

CTYACHTOB TBOPYCCKUX HABBIKOB, MHUIIUATHBbI, YMCHHIO OPTraHU30BaTb CBOC BPCMAI.

[Ipy BBIMOJIHEHUH IUIAHA CAMOCTOSITENIbHOM padOThl CTYAEHTY HEOOXOAMMO U3YYUTh
TEOPETUYECKHA MaTepuall, He TOJILKO B y4YeOHHMKaX M Yy4eOHBIX IMOCOOWSAX, YKa3aHHBIX B
O6ubnuorpaguuecknux CHUCKaX, HO M TMO3HAKOMUTHCA C NyOJIMKALMAMU B IEPUOAUYECKUX

HU3JaHUsAX.

JlekMOHHBIE 3aHATUA NpPoBOAATCS | pa3 B Heneno B o0beMe 2 4acoB M 2 4acoB
MPAKTUYECKUX 3aHATUHA B IIecToM ydyeOHoM cemectpe. Ilocie OokOHUaHUS M3Y4YEHUS KaKIou

TEMBI CTYJIEHTHI IPOXOJAT cobece0BaHue, TECTOBBIN KOHTPOJIb.
7.1. [lepeueHb-yueOHO-METOUUECKOT0 00ecTIeYeHUs sl 00YHarOIUXCsl IO JUCIMILIIUHE:

1. JIx. Xwtou. Heoprannueckas xumust. — JI., Xumus, 1986.

2. Y.H.P. Pao, JI.I'onmanakpuniaan. HoBbie HarpaBiieHHUsI B XUMHHU TBEPJIOTO Tela.-
Hosocubupck, Hayka, 1990.

3. P.Xoddman. CtpoeHne TBepAbIX TN U MOBEPXHOCTEMN: B3I XUMHKa-
TeopeTuka. — M., Mup, 1990.

7.2. Yxazanus 11 00y4aromuxcs 0 OCBOCHUIO JTUCIIUTUTHHBI

Taoauna 7.1.

CoaeprxkaHue caMOCTOATEILHOM padoThI 00yYarOIMXCS

Homep | Temwi/sonpocui, evinocumvie Ha camocmosmenvtoe uzy- | Kon-6o | @opmul pabomol

HeHue yacoe
pazoena

T1. N N
Moeny XuMUYEeCKOU CBS3H B HEOPTaHUIECKOW XUMHUHU cobecenoBanue,
3 TECTOBBIN

KOHTPOJIb




2. |O6pa3oBanue, YCTOMYUBOCTD u peakiMoHHas 3 cobeceoBaHue,
CIIOCOOHOCTh MOHOSIZICPHBIX KOMIUIEKCOB TECTOBBIN
KOHTNOTR
3 [ToyMsiiepHbIE  CHCTEMBI, B3aUMOJICHCTBUE  METaJLI- Cobecenosanue,
3 TECTOBBIN KOH-
METaJUI, OCHOBBI XUMHH KJIACTEPOB TPOh
4,
BBecHIe B 3JICKTPOHHOE CTPOCHHE TBEPOIO Teja Cobecenopanue,
2 TECTOBBIN KOH-
TPOJIb

8. OHEHOYHBIE CPEACTBA IS TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTHU "

10.

11.
12.
13.
14.

IMPOMEXYTOYHOM ATTECTAIIUA
Bonpocul ona cobecedosanusn

UTo Ha3bIBAIOT NPUHIUIIOM HEONPEAEIEHHOCTH U COOTHOLUIEHUEM HEONPEIEIIEHHOCTH?
[TprMeHNMO I TIOHATHE TPASKTOPHH JBIDKEHUS K MUKpouyacTuiam? Yem 3To onpee-
JSIETCSl U KaKO€ MOHSATHE €ro 3aMEHsIeT?

3 . Heompeie1€HHOCTh MOJI0KEHUS 3JIEKTPOHA PABHA:

a) 101y 6) 1 cm. Kakoii Oyzer mpu 5TOM HEONPEEICHHOCTh B UMITYJIbCE U
cKopocTu?

Heomnpe/ieneHHOCTb B CKOPOCTH 3MeKTpoHa pasHa 10° cm/c. HaiiauTe cooTBETCTBYIONTYIO
HEOIPEeIEHHOCTh B MOJIOKEHUH JIEKTPOHA.

[TorpentHoCTh B ONpeeIeHNH MOT0KEHHS dJIeKTpoHa paBHa: a) 0,5 cm; 0) 0,05 aHwm.
Kakoii OyzeT npu 3ToM NOrpeuIHocTh B onpeaeneHuu ckopoctu? Jljig BToporo ciyuas
cpaBHUTE AV, BBIDA)KEHHYIO B KM/C, CO CKOPOCTBIO JIBMKEHMSI 3JIEKTPOHA 110 IEPBOM
opoute bopa.

CxopocTb JBUKEHMSI 3JIEKTPOHA 10 IIepBOi O0poBcKoii opouTe paBHa 2187 km/c. Eciu
HOTPEIIHOCTD B ONPE/IeIEHUN CKOPOCTH paBHA 1 KM/c, TO Kakoi OyAeT npu 3ToM
HOTPEIIHOCTD B OIpeieleHuH KoopAuHaThl? CpaBHUTE €€ CO 3HaUeHUeM pajuyca
OpOUTBHL.

CBeT UMeeT 1BOMCTBEHHYIO TPUPOJTY, TOITOMY IHEpPrus (POTOHA MOKET OBITh BhIpaskeHa
IByMsl ypaBHeHusimu: E=hv u E=mc*. Haiizure 0TCIO/Ia B3aHMOCBSI3b MEXIY JUTUHON
BOJIHBI, CKOPOCTBIO cBeTa M Maccoil porona. [lonyunure ypaBuenue ne bpoiins, 3ameHUB
¢dotoH m000it Mukpodactuiet. [louemy KOpycKyIsspHO-BOJIHOBOM Jyalli3M CBOWCTBEH
TOJIKO MUKPOYACTHLIAM?

Kakoe skcrepruMeHTaIbHOe MOATBEPKICHUE Halllla TUIloTe3a Je Bpoiis o BOJTHOBBIX
CBOWCTBaX MHUKPOYACTHIL?

Yemy paBHa aeOpoilieBCcKast ATMHA BOJIHBI AJIEKTPOHA, IBHXKYILETOCSI CO CKOPOCTHIO: a)
6-10° m/c; 6) 2187 xm/c?

Yemy paBHa Macca GpoToHa kpacHOTo cBeta (X=648 um)? CpaBHuUTE ee ¢ Maccoi
anektpona (9,11 102 T).

Yemy paBeH uMItyiibC GOTOHA 1S cBeTa ¢ A=485 HM?

Dneprus GoToHa paBHA 5 107 Jx. Haliiute IivMHy BOJHBI 3TOTO U3Iy4deHus. Yemy
paBHBI JUTMHA BOJHBI, Macca U UMITYJIbC M5l POTOHA C 3Heprueit 6,7 3B?




15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ecnu atrom remust umeet snepruto 0,04 3B (3HEprus TEMI0BOTO ABHKEHUS TIPH KOM-
HATHO TemIeparype), TO Kakoi OyIeT COOTBETCTBEHHO JeOpOiiieBCcKas JJIMHA BOIHbI?
Urto Ha3pIBalOT SHEprueit nonmsanuu? Kakas BeanurHa UMEET ¢ Hel OJMHAKOBOE M-
cl10BO€ 3HaueHue? B Kakux eUHMIIAX OHU U3MEPSIOTCS?

Uemy paBHO YHMCIIO BCEX BO3ZMOXHBIX HOHU3AILMOHHBIX MOTEHIIUANIOB JJIsSl JAHHOTO aToMa
Y 4TO SIBJIACTCS MPUYMUHOMN YBEJIMUYEHUS WX 3HaUeHUH B paay: 11<,<l3...?

Kak 3aBucuT BelnunMHa HOHU3AMOHHOTO IOTEHIMAIA OT 3HAYEHUS JJIS JIEKTPOHA
[JIaBHOTO KBAHTOBOTO YMCJIA U YEM 3Ta 3aBUCUMOCTH 00yCIlIOBIeHA?

Kak MOXHO 10 9KCTIEpUMEHTAILHO HalJEHHBIM HOHU3AIIMOHHBIM ITOTEHIIMAIaM YC-
TaHOBUTH HAJTMYUE B aTOME JIEKTPOHHBIX CIOEB U YUCJIO JIEKTPOHOB, KOTOPbIE OHU
conepskat? [lokaxkure 3TO, MOIB3YICh 3HAUCHUSIMU dTUX BeU4HH Juis Oepuiumis: 11=9,3;
1,=18,2; 15=153,7 u 1,==217 3B.

Kax 1omxHBI OTAHYATHCS IPYT OT JIPyra MOHU3AIMOHHBIE TTOTEHIIMAIIBI aTOMOB: a)
HATpHs U XJI0pa, 0) KaJaus ¥ KPUIITOHA, B) OCprILIus U Oapusi?

Uto Ha3bIBAIOT CPOJICTBOM aTOMa K 3NEKTPOHY? J[J1s1 KaKuX 3JIEMEHTOB 3Ta BeIMYMHA
UMeeT HauOoJblIee MOJIOKUTEIbHOE 3HAUYCHUE U JUI KaKUX OTpULIATEIbHOE 3HAUeHHE?
Kakmue skcriepuMeHTallbHbIE JaHHBIE YKA3bIBAIOT HA HEBO3MOKHOCTh CYIIECTBOBAHMUS
MHOTO3apSITHBIX MPOCTHIX HOHOB?

Kaxkoii BBIBOJ MOKHO CJI€JIaTh O CBOMCTBAX AJIEMEHTA MO 3HAYEHHUIO JUIsl HETO MOHU-
3aI[MOHHOTO MOTEHIIMAJIA U CPOJCTBA K AJIEKTPOHY?

Uto Ha3bIBAIOT a0COMOTHON U OTHOCUTEIBLHOM 3JIEKTpOoOoTpUliaTeabHOCThI0? Kak 1o
3HAYEHUIO 3TOW BEIMUYMHBI MOYKHO, CYUTh O HAMPABICHUH CMEILEHUS 3JIEKTPOHHOU
TUIOTHOCTHU TIPU 00pa30BaHUU CBSI3EN?

UTo Ha3bIBAIOT CTEMIEHBIO OKUCIICHHS 2JIEMEHTa U YeMy paBHa UX 0011as CyMMa B
MOJIEKYJIE U HOHE?

[Tpu BHICOKUX MJITM HU3KUX 3HAUEHUSX CTENIEHb OKHCIIEHUS DJIEMEHTAa MOXKET ObITh paBHA
3apsily €ro CBOOOIHOTO MPOCTOr0 HOHA?

MosxeT i JyTiHA CBSI3M OBITh paBHOM CyMMeE PaJIiyCcoOB JBYX aTOMOB, KOTOpEIE €€ 00-
pasyrot? [lokaxute u 00BsicHUTE HA TprUMepe MoJieKynbl Hy, 3Has, uto r/H/=0,0531M, a
d/H- H/=0,074uMm.

Beruucnute snepruto ¢ -cBsi3u C-C, ecnu crangapTHas Teriota oopazosanus C-H u3
ra3zo00pa3HbIX yriiepojaa u Bojoposa paBHa -2815 kJ[>x/mMoms, a sneprus o-csizu C-H
paBHa - 411,3 x/[x/mMo7b.

Oueprus auccounanuu HJ pasaa 298,4 k/[x/mMons. MoxHo i1 paznoxuts HI Ha a1e-
MEHTBI IPU 00Jy4EHUH YIbTPa()UOIETOBBIM CBETOM A = 2:100 m? Kakyto sHepruro
HAaJI0 3aTPaTUTh, YTOOBI PA3IIOKHUTh 5-10% r HI?

[Touemy MakcuMalbHasi KOBaJEHTHOCTh ocdopa MOKET ObITH paBHOM ISATH, a y a30Ta
TaKO€ COCTOSIHUE OTCYTCTBYET?

B pamxkax teopun BC 00bsiICHUTD, TOUEMY y OOJIBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHON
BAJICHTHOCTBIO €€ 3HAUYCHHS pa3InyaroTcs Ha 27



31

32.

33.

34.

35.

39.

40.

41.

42.

43.

44,

45.

. JI71s1 KaKuX 3JIEMEHTOB, UMEIOIINX JIEKTPOHHBIC KOHPHUTYpaIUy BHEIITHETO CJI0S aToMa
2.2 228 E2pn5 pol nb .. N
38" p°,4s"p, 55" p°, 65 p° xapakTepHbI IEpEeMEHHAS YETHAS U TIEPEMEHHAsT HeUETHAS
BaJICHTHOCTH?

Ha ocHoBanuu pa3HOCTH 3JIEKTPOOTPULIATEILHOCTH aTOMOB 3JIEMEHTOB YKAXHUTE, KaK
U3MEHSIETCS CTENEHb NOHHOCTH cBs13H B coequuenusx HF, HCI, HBr, HJ?

Paccuuraiite 23 (hexkTHBHBIE 3apsIbl aTOMOB BOAOPO/IA U XJI0pa, 00pa3yroIuX KOBa-
-30

JICHTHYIO TIOJIAPHYIO CBSI3b, €CIH Wy MoJieKyibl HC1 pasen 3,4-10™" KM, a qiuHa

cBsa3u H- C1 paBHa 1,2710%% m.

Kak  MOXHO OOBSCHHUTH, YTO AMMHAK U TPHU(TOPUI a30Ta, UMEIOLINE OTUHAKOBYIO ITH-
paMuaaIbHyI0 GOPMY H COJCPIKAIINE aTOMBI 3JIEMEHTOB C IPUMEPHO OJIMHAKOBBIM
pa3IM4YreM B 3JIEKTPOOTPHLATEIFHOCTH, CYILIECTBEHHO Pa3JIMYarOTCs 10 BEITMYMHE
qunonbHEIX MoMenToB: 1 (NH3) = 0,49 « 10 Kirm, (NF3)=0,07-10"%° Kot m?

Kak cornacoBarh MalIyo MOISPHOCTH cBsizu B Monexyie CO (i = 3,33 10! Kim) co
3HaunTenbHbIM pazinuureM B 30 C u O D0(C)=2,5; 30(0) = 3.,5.

. Jlnuna cszu H-F paBra 0,092 HM, a noasipHocTs coctaBisieT 45%. Haiimure pw/H-F/.
. YCTaHOBHTH MPOCTPAHCTBEHHYIO CTPYKTYPY CIACTYIOMIMX MOJICKYIT:

COS, COCl,, CF4, SiFg;
NHs, NO,, PH3, PO,%;
HzS, SC|2, SF4, SOze;
Cl,0, ClO;™ ClO, -, JOg™.

. ITokaxkute BAMsIHUE HETIOIENEHHBIX 31eKTpoHHBIX nap /HII/ Ha popmy monekyn BrFs,
SF4, JCly ", JFs. IlpenckaxuTe /3kBaTOpUaIbHOE WK akcuanbHoe/ pactosioxenne HIL.

Kak Ha ocHoBe Teopun MO onpenensroT KpaTHOCTb CBSI3U MEXK]y IBYMsI aTOMaMu?
[TpuBeauTe mpuMepsl.

Kak teopust MO 00BsicHSIET HEBO3MOXKHOCTh 00pa3oBaHus Mosiekyn He,, Bey, Nes.

Kax Teopust MO o0bsicusieT: a)auamaraetn3Mm Mosiekyn No, Fo; 6) mapamarnetusm By
02.

CocraButh 3HepreTideckyto auarpammy MO gactury NO*, NO u NO™ 11 cpaBHHTE HX
KpaTHOCTh U E¢;?

CocraButh 3Hepreruueckyro nuarpammy MO u AO monekyier LiH Kakue opOuranu B
HEH SBJISIIOTCS CBS3BIBAIOLINMHU, a KAKHE HECBSI3bIBAIOIIUMH 7

VY kaxoit monekyssl Ny unu CO Oosbliie SHEpPTHs TUccoruanun?

OOBscHUTE, TOYEMY OTPBIB OJTHOTO 3JIEKTpOHa OT MOsIeKyibl CO MpUBOAUT K ocnad-
JICHUIO CBSI3U , a 0T MoJekyinbl NO™ k e€ ynpouneHuto ?



46. Temneparypa miasienus CaC1,=780°C, CdCl,=560°Q pamuyc Ca pasen 0,104 um,
Cd—0,09 HM. OOBSACHHUTH pa3Inune TEMIIEPATYP IIIABICHUSL.

47. ITpu nepexoxae ot CsF k CsJ remneparypa 1iaBjieHus] KPUCTALIOB YMEHbBIIIACTCS.
OOBSICHUTH HAOIIOTAEMBII XOJT I3MEHEHHS TEeMITePATypPhl TUIABIICHUSI.

48. O0BsICHUTH HEYCTOMUNBOCTD TUAPOoKcHI0B Meau (1) u cepedpa (I).

49. OOBSACHUTSH C MO3ULUN PECTABICHUN O MOJIIPU3AIMH HOHOB MCHBIIIYIO YCTONYUBOCTD
AuUCl; B cpaBuenun ¢ AuCl.

50. K2COj3 muraButcs ipu 890°C 6e3 paznoxkenus, AQ,CO3 pazmaraercs yxe rnpu 220°C.
OOBSACHUTH YKa3aHHOE pa3jIHyue.

51. BaCl, B BoJHBIX pacTBOpax Auccoiuupyer nonHoctbio, 8 HYCl, nouru ve aucco-
nuupyet. OOBSCHHUTE 3TO Pa3IMyKe B CBOMCTBAX COJIEH.

52. Uto Ha3bIBAIOT JOMOJHUTEILHBIM MOISpU3AHOHHBIM dPhekToM? OOBICHUTH, KaK €ro
HaJIM4Me B COCUHEHUAX ng+ nenaet okcu HJO menee ycroiunBbiM, yem okcua Zn0O,
HECMOTPS Ha OOJNBIINI panyC HOHA PTYTH.

53. Kakoe coenuaenne Tepmudecku 6onee ycroitunpo: a) PbCO3; u CaCOg, 6) HQCl, u
PbCly,, B) FeClz u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

54. YeMm 00BsICHSIETCS pa3HOCTH TeMIeparyp Kurenus azorta (-195,8°C), kucnopona (-
183°C) u ¢propa (-187,9°C)? [loueMy HAMHOTO OTIMYAETCS OT HUX TEMIIEpaTypa
kunenus xyuopa (-34°C)?

55. UeM 00BSCHUTD pa3HYIO SHEPTUIO BOJOPOIHBIX CBA3EH.

56. Kak 1 mouemy U3MEHsSEMCS arperaTHOe COCTOSTHHE TPOCTHIX BEIIECTB IMPH KOMHATHOM
TeMIiepatype B psany grop-iioa. Kakoe arperatHoe coCTOSIHUE TOKEH UMETh acTat?

57. UeM OOBIICHUTD, YTO TEMIIEpaTypa MIIaBICHHS BOJbI 3HAUUTENHHO BBIIIIE TEMIIEPATYPBI
maBiaeHus: Gpropoogopona (-83°C), XOTs TUTIOIBHBIA MOMEHT MOJIEKYJTBI BOJIBI
-2 -2
(0,61-10 S Ki-m) mensbie, uem monexynst HF (0,636-10 ’ Kim).

Ilpumepnolit Komnaekm 3a0anuil 011 KORMPOIbHBLIX PAOOMm

Bapuanm 1
1. YTo0 Ha3BIBAIOT PUHIIUIIOM HEOIPEAEIEHHOCTA U COOTHOLIEHUEM HEOIPEACIIEHHOCTH.
2. s ckompkux AO cymma N+1=8? EcTh i1 Takue OpOUTAIH Y SJIEMEHTOB MIEPHOTUIECKOM

cucTeMbl? ATOMBI, KAKUX JJIEMEHTOB UMEIOT HauOOJIbIlIee 3HAUCHHE CyMMBI N+|?
-2
3. Harmiwre snektponso-rpadudeckue Gopmyisr: Cr, Cl+°, Te?, Tb.

4, Harmmmure snextponnbie (opMyIIbI eiie HeOTKPBIThIX dy1eMeHTOB Nel108, Nel13 u yka-
KHUTE, KAKOE MECTO OHU 3aMYT B MEPUOIUYECKON CUCTEME.



5. CKOpOCTh ABMIKEHUS AJICKTPOHA 10 TIEPBOM O0pOBCKOi opouTe paBHa 2187 km/c. Ecnn
MOTPEIIHOCTh B ONPEIEIICHUN CKOPOCTH paBHa 1 KM/C, TO KaKoi OyJeT Mpy 3TOM MOTPEIIHOCTh B
orpeneneHnu KoopauHaTel? CpaBHHUTE €€ CO 3HAYCHUEM paJinyca OpOUTHI.

6. [TosicHuTE IPpUYKMHY pa3auyus B BEIMYMHAX UOHHBIX PAJUyCOB Ul U302JIEKTPOHHBIX

nonos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg®"); 0,57(AI*")

7. OO0BsicHUTE 0CO00 HU3KYIO YCTOMYMBOCTh COSMHEHUN P-2JIEMEHTOB O-TIEpHO/ia B BBIC-
mieit C.O.

Bapuanm 2

1. HpI/IMeHI/IMO JIKX ITOHATUC TPACKTOPUHU ABUKCHUS K MI/IKpO‘IaCTI/IHaM(.7 Yem 310 onpeacisi-
eTCs M KaKoe IMOHATHE €T0 3aMEHSIET?

2. VYKaxuTe 3Ha4Y€HUE KBAHTOBBIX YHCEII JIJIs1 BHEITHUX 3JICKTPOHOB B aTOMaX JIEMEHTOB C
nopsiaAKoBeiM HOMepoMm 11, 14, 20, 23, 33.

3. Harmiure snektponHo-rpadudeckue Gopmyisr: Pd, Zr'?, S72,

4. Ha ocHOBaHUM y4eHHs O CTPOSHUH aTOMa OOBSICHUTE, IOYEMY SHEPTeTUIESCKHH S-
HOJYPOBEHB BKJIIOYAET OJIHY OpOUTAJIb, P-TIOAYPOBEHbB - TpH, d-1I0ypOBEHB - ISTH U T-
IIOAYPOBEHB - CEMb. Y KQKUTE MAX YUCIIO AIEKTPOHOB HA 3TUX MOJYPOBHSX.

5. Uemy paBHa neOpoiieBcKas JJIMHA BOJTHBI 3JIEKTPOHA, IBIXKYIIIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 6) 2187 km/c?

6. DHeprusi MOHU3AIUU TIPU TIOCIIEIOBATEIILHOM OTPBIBE 3JIEKTPOHA 0T aroMoB M(Q cocras-
nsiet: E1=733, E;=1447 u E3=7718 x)/mMonb. UeMm 00BICHUTE pe3koe Bo3pacTanue Ez?

7. Kakyto cTpykTypy A0mKeH nuMeTs BocbMoi niepruoa? [1oBTopsieT Jin OH MOJIHOCTHIO
ceapMOM mepuos?

Bapuanm 3

1. Uem 00BbACHUTH HEBO3MOKHOCTh 00pazoBanus 100% HMOHHOI CBS3U U YeMY IPUMEPHO
paBHa J10JI1 KOBAJICHTHOCTHU B Har0oJiee MOHHBIX OMHAPHBIX COSTUHEHHSIX ?

2. YcTaHOBHUTE TPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIINX MOJIEKYI U HOHOB, OMIPEIEIHB
opOuTaNyu IeHTpatbHOro aToMa u ux tun rudpuauzanuu: NF3, NO,', PHjs, PO43'.

3. Kak noymkHbI MEHSThCS 3HAYCHHE MOMEHTOB JTUTIojel MoJieky: B psay: a) CIF-BrF-1F; 6)
NH3-PH3-AsH3?

4, [Tonsipu3yemocTh Kakoro u3 HOHOB Oosbine: F wmm Br, S% wu Te”, CI wmn '? O6wsic-
HUTE MPUUHHY.

5. Tnn. ans NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF4=-90°C, PF5=-94°C, SF¢=-56°C.
OOBsACHUTH HAOTIOAaEMYIO 3aBHCUMOCTh. OOBSICHUTE pe3koe pasiauuune Trur. AlF; u SiFy
CUHUTAsl, YTO MOJIIPHOCTH CBA3HM paBHOMEpHO yMmeHblnaercs oT NaF k SFe.



6. YeM 00BSICHATEH 3HAUUTENLHO Oosiee BeicOKHe T1ur. 1 TK. BOABI U INIABUKOBON KHUCIOTHI
110 CpaBHeHI/IIO C TCMHU, KOTOpLIC JOJIP)KHBI COOTBETCTBOBATH UX MOJISIpHBIM MaccaM‘?

7. DIEeKTPUYECKU MOMEHT JUIIOJIS MOJIEKYIbl HyS paBeH

0,31-10'29KJ1-M, a ste-O,OS-O'ZgKn-M. Omnpenenure, Kak OTHOCSATCS JUTMHBI TUTIOJIEH 00enX
MOJICKYII.

Bapuanm 4

1. [Touemy npu HATMYUU OAHOM CBS3H MEX]ly aTOMaMH OHA MOKET OBITh TOJBKO O-
cBsa3b10? [Ipu Kakux ycrmoBusx oOpaszyeTcs m- U 0-CBs3Hu?

2. Ckounbko cBsi3eit y aroma cepbl B Mojiekyiie SO,Cly, y yriepoaa B mosekyie COCl,; kak
3TO COIJIACYETCs C TUIIOM THOpUIN3auu?

3. Kakas mosnekyna MoxeT cymectBoBath u nmouemy? ClFs, FCls, Brls, 1Br3.

4, Kak n3meHsieTcst mossipusyroliee AeHCTBIEe HOHOB S-3JIEMEHTOB BTOPO# rpymibl oT Mg k
Ba 1 moueMy 3T0 NpUBOAUT K MOBBILIEHUIO TEPMUYECKON YCTOMYMBOCTH UX KapOOHATOB B TOM
JK€ TI0CIIEN0BATEIHbHOCTH?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHiTe IPUUNHBI U3MCHEHHUS ITOM
BEJTUYNHEI.

6. Kakoe coennnenue 6osee repmuuecku ycroitunso? PhCO; unu CaCOs; PhCly nm
PbBr4.
7. PaccunTaiite 3¢ pextuBnbIif panuyc nona Na B kpucramie NaF, ecnmu koHCTaHTa perier-

KM €ro paBHa 2,31-10™ u, panuyc uoHa F paBen 1,33-10%% wm.

Yepes cepeOpsHbIi KyJTOHOMETP NPOMYCKaJIN TOK B TeueHHe 34. AMIIEpMETp MOKa3bIBal
cuty Toka paBHyto 0,9A. Haiitu % norpemnocty, 1aBaeMblii aMIIepMeTpoM, €CIIi 3a 3TO BpeMsI
B KyJIOHOMETpE Ha KaToje Bblienuiocsk 12,32r cepedpa.

KpuTtepun onieHKH 0TBeTa CTYAECHTA NPH BBINOJHEHHH KOHTPOJIbHON padoThl

Onenka TpeboBaHMs K 3HAHUAM

OTIMYHO MPUBEJCHBl TIOJIHBIC TPABWIBHBIC PpEIICHUS, OTBETHI TPAMOTHO
apryMEHTHPOBAHEI

XOPOIIO JIOTYIIIEHbl He3HAUUTENbHbIE MOTPEIIHOCTH MPH OTBETAaX Ha BOIPOCHI,

apryMmeHranus Oblja He OJTHOM



yIIOBJIETBOPUTEILHO B oTBeTax Ha HEKOTOpbIE BOMPOCH! AOMYIIEHBI TPyObIe OINOKH, YacTh

BBIBOZOB HC apryMmCHTHUPOBAaHA WX apTYMCHTHUPOBAaHA HCIIPABUIIBHO

HeynoBierBopureabHo  OtBetsl Ha 50 u Oosee % BOMPOCOB OMIMOOYHBI, OOJIBIIMHCTBO

10.

BBIBOJOB HE apryMCHTHUPOBAHBI HJIM apIr'YMCHTHPOBAaHbI HCIIPAaBUIIBHO

Ilpumepnvie sapuanmul mecmoswvix 3a0anuil
Bapuanm 1
N30371€KTPOHHBIC ATOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni** 3) Fe**, Fe**  4) Co*, Mn
DneKTpoHHAst eMKOCTh  -1moxypoBHs
1)14 2)6 3)18 4)10
DHeprusi CPoJCTBA K ICKTPOHY B TIEPUO/IC

1) He u3MeHsieTcsT  2) yMEHbIIaeTcs
3) yBenuuuBaetrcs  4) OCTarOTCS MOCTOSITHHON

Pa3peI_HeHHHI71 Ha60p KBAHTOBBIX YHCECJI 3JICKTPOHA

Hn=3,1=0m=12)n=2,1=1,m=0
3In=3,1=2,m=-1 4)n=3,1=2,m=3

Haunmensmmil pagnyc UMeeT HOH
1) Cs™ 2) Ba?* 3) Te?4) I

Monens aToma, co3nanHas O.Pesepdopnom Has3bIBaeTcs

Yuciao ypOBHCﬁ Yy aToMa onpeaCIsaCTCA KBAaHTOBBIM 4YHCJIOM

OHeprus OTpbIBa MIEKTPOHA OT aTOMA HA3bIBAETCS YHEPTUEH

Ecmu anextpon naenaet Boioop Mexay 4d u 5 S aTOMHO#M OpOHUTANIBIO, TO ATOM COAEPIKUT
-3JIEKTPOHOB

VY CTaHOBUTH COOTBETCTBUE MEXTY SJIEKTPOHHBIMHU KOHMDUTYpAITUSIMU U XUMHUYECKUMHU
YaCTULIAMH

1: 1s%25°2p®3s%3p*  A: Na'
2: 1s%25°2p®3s%3p°  B: N
3: 1s%25°2p° B: §%°
4: 1s%25°2p° I: Al



11.

10.

Pacnonoxute B MpaBUIIBHOM MOCIEI0BATEIIBHOCTH 3aII0JHEHHS SJHEPTETHYECKUX
IIOAYPOBHEN B aTOMax

A:5s b:4d B:3d I:5p [:6s E:4p

Bapuanum 2
M30351eKTPOHHBIE AaTOMBI U HOHBI
1) Fe®*, Co** 2) Co, Ni**  3) Fe**, Fe** 4) Co*, Mn
Habop kBanToBbIX yricen N = 3, | =1, s=+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P
OMHAKOBOE KOJIMYECTBO AJIEKTPOHOB Y HOHOB
1) Ba?*, Mg?*, Cd®*  2) Ba%+, I, Te*  3)Hg®,I,Sn  4) I, Cd**, Sn**
DNEeKTPOHHAsk EMKOCTb (J -IOAYPOBHS
16 2)14 3)10 4)18
DHeprusi HOHU3ALUU B TPYIIIE
1) He u3MeHsieTCsl  2) YBEIHYUBACTCSI
3) yMeHbImaeTcst 4) ocTaroTCs MOCTOSTHHOM
AToMHBIE OpOHTaNK Aaf0T cymmy N+ =9
1) 6f, 7d,8p 2)5f, 7p, 8s 3) 4f,5d, 6p 4) 4d, 5p, 65

Yucao HECITAapCHHBIX 3JICKTPOHOB B aTOME XpOMa B HGB036y)K)IeHHOM COCTOSAHHUH

Oueprus nonuszaiuu aroma Ca (3B): 11 = 6,113; I, = 11,871; I3 =51, 21. TpeThs sHEprUs
MOHM3AIH PE3KO BO3pACcTaeT U3-3a OTPhIBA AIIEKTPOHA

9.Yucno opOutaineii y aToma onpeensercs KBaHTOBBIM YHCIIOM

VY CTaHOBUTH COOTBETCTBUE MEX]Y 3JIEKTPOHHBIMH KOH(DUTYpAITUAIMU U XUMHUYECKUMHU
YaCTULIAMH

1) 15%25°2p°3s23p®4s%3d>  A: F
2) 15°25%2p°3s?3p®4s'3d®  B: C
3) 1s%2s%2p° B: Fe*®
4) 1s°25°2p® I:Cr
Bapuanm 3

B psiny Bomopoaubix coequHenui anemernToB VI A rpynmsr: HoO — HoS- HoSe
MOJISIPHOCTH CBsizu D — H:



1) yBenwuuBactcs
2) He U3MCHSETCS
3) ymeHbIaercs
4) cHaYajga yMEHBIIAETCS, TOTOM YBEIUYNBACTCS

2. Tonbko KOBaJEHTHAS CBSI3b UMEET MECTO B COSTMHEHUU C POPMYIIOi
1) Ba(OH),; 2) NH4NO3 3) H,SO, 4) Li,CO3
3. Atom yriepoza B BO30Y>KJICHHOM COCTOSTHHM 00pa3yerT:

1) dYeThIpe KOBAJCHTHBIE CBS3H, 33 CYET YETHIPEX HECIAPEHHBIX AICKTPOHOB

2) TpH CBs3H, 3a CYET JBYX HECIAPECHHBIX JIEKTPOHOB M HEMOACICHHOW 3JIEKTPOHHOI
napsl

3) HH OIHOM, aTOM YIJIepoia B HEBO30YKICHHOM COCTOSHUU XMMHUUYECKUX CBSI3CH HE
oOpa3yer

4) n1Be CBsI3M, 33 CYCT JIBYX HECHIAPCHHBIX AJICKTPOHOB

4. BeH.IeCTBO, KOTOPOC HE MOT'yT 06p330BBIBaTL BOOOPOJHYIO CBA3b
1)H,0  2)HF  3)HN; 4) HI

S. Sp3 rHOPHUIU3AIHS PEaTU3yeTCsl TOJIHOCTHIO
1)SO, 2)CH, 3)SO;  4)ClO°

6. YCTaHOBHUTH COOTBETCTBHE MEXIY (PU3MUECKUMH CBOMCTBAMH U THITAMHU
KPUCTAJUIMYECKUX PEUIETOK:

1: KOBKOCTh

2: HU3Kas Temreparypa KUIeHHs

3: BbICOKas TBEPJOCTh

4: snekTpudeckasi IpoBOJIMMOCTh PacTBOpa
A: atromHas

b: MeTamnnueckas

B: nonnas

I': MonexynsipHast

7. YCTaHOBUTH COOTBETCTBHE MCKOY FI/I6pI/II[H33L[I/Ieﬁ n MOJ'ICKy.TIOﬁ WK YaCTUICH

1) sp A: BeCl,
2) sp B: COs*
3) sp® B: NF;
4) spd I: PFs
I: PFg
E: XeFg

Bapuanm 4

1. BemecTBO ¢ HOHHOH CBSI3bI0 UMEET GOPMYITY



1) KBr 2) SO3 3)CH; 4)HC1

2. ATOMHasi KpHCTAJTMYECKAs pEIIeTKa XapaKTepHa s
1) amroMuHMS ¥ KapOH1a KPEMHHS

2) cepbl U Hoxa

3) okcuza KpeMHUS U XJI0pH1a Kaaus

4) anmasa u 60pa

3. Sp® rHOPHAM3ALIHS PEANIH3YEeTCS TIOTHOCTBIO

1)SO, 2)SO; 3)CHs 4)CIO™  5)CIO;

4. YcTaHOBHTH COOTBETCTBHUE MCKAY BCUICCTBAMU U BUAAMU XHUMHYECKOH CBSI3HU B HUX |

BOJIb(ppam A: KOBAJICHTHAs MOJsIpHAs ajiMa3
anaMas b: xoBaJieHTHas HENOJIIpHAs aMMHaK
aMnak B: metamnnueckas

IMMOoBapC€HHas COJIb

I': uounasa

5. YCcTaHOBUTH COOTBETCTBHUE MCXKAY BCUICCTBAMU U TUIIAMH KPUCTAIIMYCCKUX PCIICTOK

YTJIEKUCIIBIN Ta3
KapOOpyHI
HUKEJb

areraTt HaTpust

A: noHHas

b: MmonexynspHas
B: merannuaeckas
I': atomHas

6. YCTaHOBWTH COOTBETCTBUE MEXKy THOPUIN3AIIUCH H MOJICKYJION

3

1 sp A:  OF; B: SFs
2:  sp? B:  BF; I: SFy:
3 spid? E  XeFg JI: BeCl,
4:  spd

4:  spd

Kpumepuu OUECHKU omeema cmydeuma npu 6blNOJIHEHUU mecmoeblx 3a0aHuil

OneHka TpeGoBanus K 3HAHUSIM
OneHka «OTJIIMYHO» BBICTABISETCS CTYICHTY, €CIU OH TIIyOOKO |
MPOYHO  OCBOWJI ~ MPOTPaMMHBI  MaTepuall,  HCUYEPIBIBAIOLIE,
MOCJIEIOBATEIbHO, YETKO M JIOTUYECKU CTPOMHO €ro M3JIaraer, yMeer
OTINYHO TECHO YBS3BIBATh TEOPHIO C TMPAKTHUKOH, CBOOOTHO CIPABIISETCS C

3aJjayaMM, BOIPOCAMHU M JPYTMMHM BHUJAaMHU IIPUMEHCHHsA 3HAHUH,
IpUYEM HE 3aTPYAHSETCS C OTBETOM IPH BUJIOM3MEHEHHM 3aJaHUM,



XOpOLIO

YAOBJICTBOPHUTCIBHO

HCYAOBJICTBOPUTCIILHO

el el

o

10.
11.
12.

13.
14.

MPaBUJIBHO OOOCHOBBIBAET MPUHITOE PELICHHE.

Onenka «xopouio» BBICTABIIAETCA CTYAEHTY, €CIIM OH TBEPAO 3HAET
Marepuaj, rpaMOTHO M IO CYIIECTBY H3JIarae€T €ro, He MIOIlycKas
CYIIECTBEHHBIX HETOYHOCTEM B OTBETE Ha BOIPOC, IIPABUIIBHO
IIPUMEHSAET TEOPETUYECKUE IIOJIOKEHHUS IPU PELIECHUU MPAKTUYECKUX
BOIIPOCOB M 3a]1a4, BJIaJieeT HEOOXOAMMBIMU HaBBIKAMH M TPHUEMaMH HX
BBIIIOJIHCHMUS.

OI_IGHKa «YOOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY, €CJIM OH
HMECT 3HAHUA TOJIbKO OCHOBHOI'O XapaKTEepa, HO HC YCBOUII Cro
ﬂeTaneﬁ, AO0IYCKAcCT HCTOYHOCTHU, HEAOCTATOYHO IIpaBHJILHBIC
(1)OpMy.]'II/IpOBKI/I, HapyImCcHUA JIOTHYECKOU oCJIICAOBATCIbHOCTH B
H3JIOKCHUHU MPOrpaMMHOI0 MaTepuajia, UCIbITHIBACT 3aTPYAHCHUS IIPU
000CHOBAaHHMH OTBETA.

OLeHKa «HEYIOBIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIN
HE 3HaeT 3HAYUTEIbHOM YacTH MPOrPaMMHOI0 MaTepHuala, JOMYCKAeT
CYIIIECTBEHHBIC OIIMOKU, UMEET 3aTPyJHEHUS TIPU OTBETE HA BOIPOCHI
u 000CHOBaHUU OTBETOB. Kax MIpaBuUIIoO, OLICHKa
«HCYHOBJICTBOPUTCIIbHO» CTABUTCA CTYACHTAM, KOTOPBIC HE MOTYT
NPOJOJDKUTh ~ 00ydeHHMe  0e3  JOMOJHUTEIBHBIX  3aHATUM  TIO
COOTBETCTBYIOLIEH TUCIUIIIINHE.

Hepeueub 60NPOCOB K IK3AMEHY

Mopenn XuMHUYECKOH CBA3U B COBPEMEHHOM HEOPraHUYECKON XUMHUH

CummeTpHst MOJIEKYJ, TOYEUHbIE TPYIIBI CHMMETPHH.

CummMmetpus opOuTaneil, Tabauma xapakTepoB, IPEACTaBICHUS.

Meton MO-JIKAO 11 MHOroaroMHsIX MOJeKyd. JluarpamMmbsl YoJia: IreoMeTpus
Moutekyn. Hekoropeie npuniuns! 1 cineactsust meroga MO-JIKAO.

Jlokanuzanus, OenoKamu3anus, THOpUAU3alus Ha MpUMEpax COEIWHEHUN DIIEeMEHTOB
BTOPOTIO MEPHOJIA.

['umepBaIeHTHOCTB, IAEKTPOHOIS(HUITUTHBIC MOJIEKYIIHI.

[Ipunnun w30rI006aTBHOTO  COOTBETCTBHs. Ban-nep-BaanbcoBo B3amMopeicTBue B
MOJIEKYJISIPHBIX TBEPJIbIX T€JaX, KIATPaThI.

HNonnass monenb CTPOEHHS KPUCTAUIOB, KOHCTaHTa MajenyHra, SHEprusi HOHHOU
pELIETKMU.

VYcnoBusi oOpa3oBaHMsl KOOPAWHAIMOHHOW CBS3M B paMKaX MOHHOW MOJEIH H
npeacrasieHui JIprouca.

Teopust MATKUX MU JKECTKUX KHUCIOT M OCHOBaHMH [IMpcoHa — KBAaHTOBOMEXaHHYECKHE
OCHOBBI U KOJIMYECTBEHHBIN aCIleKT — ypaBHeHuUe [[paro-Beiana.

Y CTOWYUBOCTh KOMIUIEKCOB, SHTPONMUMHBIN BKJIAJ: XEJIATUPOBAHUE, B3aUMOJICHCTBUE C
MakKpOJIMTaH/IaMH, COJIbBATHBIN A (HEKT.

OCo0eHHOCTH KOMITIEKCOOOpa30BaHus (-3J1¢MEHTOB.

Pacmierienue opOuTaneil B mossix pa3inuyHoOi CHMMETPHUH.

@DaKTOphl, BIUAIONIME HA MAPAMETPHI PACHICIIIICHUS], CIIEKTPOXUMUYECKUHN PsiJi TUTAHI0B
(B3aMMOCBSI3b OPOUTAILHOTO CTPOCHUS JIUTAH/A C €r0 TOJI0KEHUEM B PSITY).



15.
16.

17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.

32.

33.

34.

35.
36.
37.
38.
39.
40.

41.

42.

PeanpHast snexTpoHHAs KOHPUTYpAIIUs AaTOMOB, TEPMBI.

Pacmienienne TepMOB OCHOBHOTO COCTOSIHUSI B 3aBUCUMOCTH OT CUMMETPUH OKPY>KCHUS.
DHepreTuvecKre auarpaMmbl IS MHOTORJIEKTpoHHBIX cucteMm (Oprena u TanaOe-
CyraHno).

CrexTpsbl 371€KTPOHHBIX MEPEXO/I0B.

MaruuTHbIe CBOMCTBA KOMIUIEKCOB. SIBJIeHHE MepeHoca 3apsa,

[Tu-cBsi3pIBaHUE, 00pa30BaHNE KPATHBIX CBSI3EH METAJUI-TUTAH]T.

Kommekcsr d-anmementoB ¢ Ilu-moHopHbiMu smrangamu: komiuiekcel ¢ CO, NO,
HEHACBIIICHHBIMU  yIJICBOJIOPOIAMHU; METAJUIONCHBI, (Y/UICPUABI, METAUIOKapOCHBI
(Oumepa u IlIpoka) — B3aMMOCBS3b XapaKTepa XHUMHYECKOW CBS3W M PEaKIMOHHOU
CIIOCOOHOCTH.

MexaHu3Mbl peakiiii ¢ y4aCTUEM MOHOSIICPHBIX KOMIIJIEKCOB.

DHeprusi akTUBaI1H.

[Ipenckazanue  peakMOHHONW  CIIOCOOHOCTH TO  JJIGKTPOHHOM  KOH(HUTyparuu
LEHTPAIBHOTO aToMa (Ha IPUMEPE MEPBOTO MEPEXOTHOTO Psifa).

MexaHu3Mbl  OKMCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLMM: MPOLECChl  MEepeHoca
AJIEKTPOHA U MEPEHOCa aTOMa, BHYTPH- U BHEIIHEC(EPHBIE MTPOLIECCHI.

OKHUCIUTENbHOE MPUCOCIUHEHNE U BOCCTAHOBUTEIIBHOE JIMMUHUpOBaHME. [loHsATHE O
KaTAIUTUYECKOM IIHUKJIE, KaTAJIU3 C YYaCTHEM KOMILJIEKCOB ITEPEXO0IHBIX METAJIJIOB.

Turbl B3aUMOIEUCTBUSI METAII-METAJT B MHOTOSIZIEPHBIX KOMILJIEKCaX.

[Ipsimoe B3anmo1elicTBIE, KOCBEHHBIN MAarHUTHBIA OOMEH.

OnocpeioBaHHOE  B3aMMOJCICTBUE MEXIYy AaToMamMud MeTaula B IOJUMEPHBIX
KOMIUICKCax, KoorepaTuBHbIN dQ ekt Sdna-Temnepa.

CBsa3p MeTaI-MeTall B OMsAJepHBIX KOMIUIEKcax: coequHeHuss tvma [MoXg]™ w
M2(OCR)s.

[lonsiTHE O CHUrMa-KOMIIOHEHTE€ XHWMHMUYECKOW CBA3M Ha MpUMEpax COEAMHEHUN C
YETBIPEXKPATHOM CBS3bIO0 METAIII-METAJLI.

V3meHeHHe KpaTHOCTH CBs3U B coequHeHusx 4d u 50 MeTayutoB MpH «IBMKCHHH TIO
MEePUOAY»; YCTOMUYMBOCTh U PEAKIIMOHHAS CIOCOOHOCTh COCIWHEHUM TMPH H3MEHEHUU
KpPaTHOCTH CBSI3H.

Kunacrepsi, npaBuiio DAH. CtpoeHne 1 CBOMCTBA KJIACTEPHBIX coequHeHni Tuna MgXg 1
MgeX3io. Uucna KBD u KCD, snektponnedunuTHbIE COEIMHEHUS C MHOTOIICHTPOBOU
CBSI3bI0 METaJII-METAILI.

BHemrnue nuranapl U IMraHAHBIA 0OMEH B psgax coeauHeHuit tuna MeXg u MgXi2 ot
Zr(Hf) mo Pd(Pt). Konaencarus KiacTepHbIX pparMeHTOB.

[TonuannoHHBIE KIAacTephl HA MPUMEPE COEIMHEHUH 3IEMEHTOB MOArpymHmsl (ocdopa,
npuMmeHeHne metonoB MO u BC s onucaHusi UX 3JIEKTPOHHOTO CTpOeHHs. Dasbl
HunaTNS.

3oHHas CTpyKTypa TBepaoro tena. OOpa3oBaHHWE 30H B pe3yJbTaTe MEPEKPbIBAHUS
opOuTanei.

XapakTepUCTUKHA  30HBI, IUIOTHOCTH  COCTOSHHIA. Meramnisl, JTIASIIEKTPUKH.
[TonynpoBOIHUKH: COOCTBEHHBIE U HECOOCTBEHHBIC. | paHUIBI MPUMEHHUMOCTH 30HHOMN
MOJIEIIH.

DJEKTPOHHOE CTPOCHUE OKCUIOB (-METAJIOB CO CTPYKTYPOil KAMEHHOU COJIH.

Mopenb npuOImKeHUs] XAMUYECKON CBSI3U.

H3meHeHne 21eKTpopU3HYECKUX CBOMCTB OT MeTaiuia 10 auanekrpuka B psay TiO-NiO,
BIIMSIHHE HECTEXHOMETPHH Ha H3MEHEHHE dJIEKTPOPU3UIESCKUX CBOMCTB.

Oxcupl co ctpykTypoit tuna ReOs, d-p nepekpriBaHUE MPU B3aUMOJICHCTBUU «KATHOH-
aHMOH-KaTHoH Ha 180 o».

BpoH3bl, MEPOBCKUTHI: MEPEXOJ METAUI-TUAICKTPUK B 3aBUCUMOCTH OT MPUPOJIBI
MeTaJllia ¥ 3aCEICHHOCTH «A»-TIO3UITHM.

l'omostornueckue psapl OKCUIHBIX COCIMHEHUMN.



43. Hu3kopa3MepHbIe TBEpAbIE TeNa.

44, [lermovyeuHbIE CTPYKTYPBI: OJHOMEPHAS POBOAUMOCT,

45, TakiepicoBckoe UCKaxeHue. [IByMepHbIC MMPOBOJHUKN Ha MPUMEpax XalbKOreHUI0B -
MeTaJI0B Tuna M Xy, HHTepKaJISThI.

Hpumepbl IK3AMEHAUUOHHbBIX ounemos

UHT'YIICKUA T'OCYJAPCTBEHHBIV YHUBEPCUTET

IK3aMeHALUOHHBIN Onjer Ne 1

ITo xypcy «CoBpeMeHHAsi HEOPraHUYEeCKOWH XUMHUA»

IJIsl_CTYAEHTOB 3 Kypca cnenuaJbHOCTH «XMMHS

Bonpockl.1. Mojenu XuMUYECKOH CBSI3U B COBPEMEHHOM HEOPraHN4ECKON XUMHUHU.
2. [Ilpenckazanue peakIMOHHOM CIIOCOOHOCTH IO 3JEKTPOHHOM  KOH(UIyparuu
LEHTPAJILHOTO aTOMa (Ha IpUMepE MEPBOro IMEPEXOIHOrO psiia).
3. HuskopasmepHble TBEpAbIE TEIA.

Busier paccMoOTpeH u yTBep:KIeH Ha 3acelaHuM Kadeapbl

3aB. xadenpoii, mpodeccop A.M.Camnamos

UHT'YIHICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

IK3aMeHAUMOHHBIN Omier Ne 2

Ilo KypCy «COBDeMeHHaﬂ HEOPraHuvdeCKass XuMus»

AJIA CTYVJACHTOB 3 KypcCa CneuMaJbHOCTH «XHMHAD»

1. Bompocsl. 1. CnexTpbl 3J€KTPOHHBIX IEPEXOI0B.
2. MarHuTHble CBOICTBa KOMILJIEKCOB. SIBJIeHHE TIepeHoca 3apsa,
3. DIIeKTPOHHOE CTPOSHHE OKCHIOB 0-METaIOB CO CTPYKTYPOil KAMEHHOM COJIH.

Bujier paccMoTpeH M yTBep:KIeH Ha 3acelaHuM Kadeapbl

3aB. xadenpoii, mpodeccop A.M.CanamoB

I(pumepuu OUEHKU omeema HA IK3AdMEHe

4-0annpHast 1IKaia [TokazaTenu Kpurepun
(ypoBeHb




OCBOCHHS)

OTnanvHO
(TOBBIIIEHHBII
YPOBEHD)

Xopo1io
(6a30BbIi
YpOBEHbB)

VY 10BIETBOPUTEID
HO
(moporoBbIit
YPOBEHB)

HeynosnerBopure
JIBHO
(YpoBeHb He
chopmMupoBaH)

o

. IlomHOTA WM3NIOXKECHUSI

TEOPETHYECKOTO
Marepuana;

ITonaoTa Hu
MPaBUILHOCTh
perieHus
MPaKTUYECKOTO
3aJaHMA;

. IlpaBunbHOCTD W/WIK

apTyMEHTHPOBAHHOCT
b H3JI0KEHMS
(mocnenoBaTeIbHOCTh
JIeHCTBHI);

. CaMOCTOATEIIEHOCTD

OTBETA;
KynbTypa peuun;

. UT.I.

CTyneHTOM JaH TIOJHBIM, B JIOTHYECKOM
MOCJICIOBATEILHOCTH Pa3BEPHYTHIA OTBET
Ha T[IOCTaBJIEHHBIH  BOIPOC, TJ€ OH
MPOJICMOHCTPUPOBAJI 3HAHUS TIpeIMeTa B
NOJTHOM o0beMe y4eOHOH mporpamMsl,
JIOCTATOYHO r1y0OKO OCMBICIIMBAET
JTUCLHUILIIUHY, CaMOCTOSTCILHO, u
HCYEPITHIBAOIIIEC OTBEYAET Ha
JIOTIOJIHUTEIbHBIE ~ BOMPOCHI,  MPUBOJIUT
COOCTBEHHBIC TPUMEPHI IO MPOOIEMATUKE
IIOCTaBJICHHOT'O BOIIpOCA, pemmi
MPEAJIOKEHHBIE TTPAKTHYECKHUE 3aaHus 0e3
OIINOOK.

CryaeHTOM JaH pa3BEpHYTBHIM OTBET Ha
MOCTaBJIEHHBIM  BONpPOC, TAE€  CTYACHT
JNEMOHCTPHUPYET 3HAaHUs, TPUOOpPETEHHBIE HA
JIEKUMOHHBIX U CEMMHApPCKUX 3aHATHAX, a
TaKKe IOJYyYEHHBIE MOCPEACTBOM U3YUYECHHUS
00s3aTeNbHBIX Y4E€OHBIX MAaTEpPHAIOB IO
KypCy, AAaeT apryMEHTHPOBAaHHBIE OTBETHI,
[IPUBOJIUT MPUMEPBL, B OTBETE IIPUCYTCTBYET
CBOOOJHOE  BJAJEHUE  MOHOJIOIMYECKOMN
peYBIO, JIOTUYHOCTh U IOCIEA0BATEIBbHOCTD
orBeta. OHAKO JOMYCKAaeTCsl HETOYHOCTh B

OTBETE. Pemnn MPEAJIOKEHHBIE
MPaKTUYECKHEe 3aJaHusi C HEOOIBIIMMHI
HETOYHOCTSIMH.

Cryaentom JlaH OTBET,
CBUJICTEIILCTBYIONINY B OCHOBHOM O 3HAHUH
IIPOLIECCOB U3y4aeMoil  JTUCIUIUIMHBI,

OTJIMYAIOIIUICS HEAOCTATOYHOU TITyOMHOM
U TIOJHOTOW PACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TeOopuH,  ciabo
c(OpMUPOBAaHHBIMU  HABbIKAMHU  aHaJH3a
SBJICHUM,  TPOLIECCOB,  HEIOCTATOYHBIM
YyMEHHEM  JaBaTb  apryMEHTHPOBaHHBIE
OTBETHI H MPUBOANUTH MIPUMEPBHI,
HEIOCTAaTOYHO  CBOOOIHBIM  BJAaJEHHEM
MOHOJIOTHYECKON peubl0, JIOTMYHOCTHIO M
MOCJIEIOBATEILHOCTHIO OTBETA.
JlomyckaeTcsi ~ HECKONbKO  OHMIMOOK B
COJIEpKAHUU OTBETA U perieHuu
MPAKTUYECKUX 3aJaHUI.

CTyaeHTOM JaH OTBET, KOTOPBIA COIEPKHUT

pan CEpBE3HBIX HETOYHOCTEH,
OOHapy)XKMBAIOIIMKA HE3HAaHHE IPOLIECCOB
n3y4daeMoi MpeAMETHOM obnacru,

OTJIMYAIOIIMNACS HETJIyOOKUM PpPacKphITHEM
TEMBI, HE3HAaHUEM OCHOBHBIX BOIIPOCOB
TEOpPHH, HEC(HOPMHUPOBAHHBIMU HABBIKAMH




aHanwW3a SIBJICHWH, MPOIIECCOB, HEYMEHHUEM
naBaTh apryMEHTHUPOBAHHBIE OTBETHI,
c1a0bIM  BJIaJ€HHEM  MOHOJIOTMYECKOM
peublo, OTCYICTBHEM  JIOTUMHOCTH U
MOCJIENOBATENHHOCTH. BriBobI
MOBEPXHOCTHHI. PernieHne mpakTUYECKUX
3aJlaHUid HE BBINIOJIHEHO. T.e CTYIEHT He
CIIOCOOCH OTBETHTH HA BOIMPOCHI JIaXe MPHU
JIOTIOJTHATEIBHBIX ~ HABOASIIMX  BOIIPOCAx
MIPENOo1aBaTels.

9.VYEBHO-METO/JNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHMUILIAHBI

9.1. YueOHasi iuTeparypa

a) OcHoBHAasA:

1. JIx. Xwrou. Heoprannueckas xumus. — J1., Xumus, 1986.

2. Y.H.P. Pao, JIx.I'onmanakpuninad. HoBbie HarpaBiieHUs] B XUMHUU TBEPAOTO TeJa. -
Hosocubupck, Hayka, 1990.

3. P.Xoddman. CtpoeHne TBepAbIX TeN U MOBEPXHOCTEM: B3I XUMHKa-
teopetuka. — M., Mup, 1990.

4. A.Jlparo. ®uzuyeckrue MeToabl B XuMuu. — M., Mup, 1981.

5. N.b. bepcykep. DNEKTPOHHOE CTPOCHHUE U CBOMCTBA KOOPAMHAIIMOHHBIX

coenuHenuit. — JI., Xumus, 1986.

0) MOMOJIHMTEJIbHAS JIUTEepaTypa:

1. ®.AKorron, JIx. Yunkuacon. CoBpeMeHHast HEOpraHHu4deckasi Xumus. — M.,
Mup, 1996.

2. H.A.Koctpomuna, B.H.Kymok, H.A.Ckopuk. Xumusi KOOpJHMHAITMOHHBIX

coenuHeHuii. — M., Bricias mkoma, 1990.

B.Xiokkens. Xumudeckas cBsizb. — M., I, 1995.

N.C.Imutpues. Cummerpus B Mupe moiiekyda. — JI., Xumus, 1976.

C.IL.T'youn. Xumus kinactepoB. — M., Hayka, 1987.

®.A . Korron, P.Yonron. Kparusie cBsizu metai-merami. — M., Mup, 1985.

N g &~ w

JL.M.KoB6a. Oxucibl nepexoHbix MetauioB. — M., MI'Y, 1973.



9.2. UnTepHeET-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

NookrwnpE

ChemSoft 2004

9.3. IIporpammHoe odecneyenmne

YHuBepcureT oOecredeH  HEOOXOMUMBIM  KOMILIEKTOM

JIMIEH3UOHHOIO W CBOOOIHO

pacrpocTpaHsIeMoro NporpaMMHOTO 0OECTICUeHHUs], B TOM YHCIJIE OTEYECTBEHHOTO IPOU3BOJICTRA.

Kaxnpiii oOydwaromuiicss B TEYeHHE BCEro IMepuoja oOydeHHs oOecredeH WHIWBUIYaJIbHBIM

HEOTpaHMYCHHBIM JOCTYIIOM K 3JIEKTPOHHOW MHPOPMAIIMOHHO-00pa30BaTeIbHON Cpe/ie YHUBEPCUTETA U3

m000i1 TOYKHM, B KOTOPOH HMeEeTcs JOCTyH K HH(POPMALMOHHO-TENIEKOMMYHUKALIMOHHON ceTn

«HTEpHET» KaK Ha TEPPUTOPUM YHUBEPCUTETA, TaK U BHE €e.

YHuBepcuTer 00ECIEeUeH CISAYIOIUM KOMILICKTOM
obecrieueHus.

JIMOCH3UOHHOI'O IIpOrpaMMHOI0

1. JIuueH3moHHOE MporpaMMHoe o0ecredeHue, ucnoiabzyemoe B UHrl'yY

1.1.Microsoft Windows 7
1.2.Microsoft Office 2007

1.3.Ilporpammusriii kommiekc MMUC “BuzyansHast Ctynus TectupoBanus”

1.4. Antusupycnoe I10 Eset Nod32
1.5.CpaBouHo-nipaBoBasi cuctema “I'apant”

Hap;my C TpaaUuIUOHHBIMU HU3JAaHUAMU CTYACHTBI W COTPYAHUKH HMCIOT BO3MOXKHOCTH

IMMOJIB30BATHCA SJICKTPOHHBIMU ITOJIHOTCKCTOBBIMHU Oazamu JaHHBIX:

Taonuua 9.1.

HazBanue pecypca

Ccebuika/goctyn

OnekTpoHHas  Oubnmoreka oHmaiH «EjguHOE  OKHO K
00pazoBaTeILHBIM peCypcam»

http://window.edu.ru

«O6pazoBarenbHbIN pecypc Poccum»

http://school-collection.edu.ru

OenepanbHblii  00pa30BaTENbHBIA  MOpTal:  YUPEKICHHUS,
nmporpamMmbl, ctauaaptel, BY 361, Tecter EI'D, THA

http://www.edu.ru —

®denepanbHbIi LIEHTP nH(POPMAITMOHHO-00Pa30BaTEIbHBIX
pecypcos (OIINOP)

http://fcior.edu.ru -

9bC "KOHCVYJIBTAHT CTYIAEHTA". DneKTpoHHas
OMOIMOTEKa TEXHIIECKOTO By3a

http://polpred.com/news

I/I3,Z[aTCJ'II>CTBO «JIaHby. 3J'IeKTpOHHO-6I/I6J'H/IOT€‘lHa$I CcucTeéMa

http://www.studentlibrary.ru -

Pycckas BupryanpHas 6ubanorexa

http://rvb.ru —

M3narenbeTBo «JlaHby». DIIEKTPOHHO-OMOIMOTEIHAS CHCTEMA

http://e.lanbook.com -



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/

EsxenenenbHUK HayKu U obpasoBanus FOra Poccun «Axamgemusi» | http://old.rsue.ru/Academy/Archives/I

ndex.htm
Hayunas snextponnas Oubianoreka «e-Library» http://elibrary.ru/defaultx.asp -
OnextpoHHO-OubroTeuHas cucrema [PRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPABOYHAS ~ CHCTeMa JIOKyMeHToB B  cdepe | http://www.informio.ru
obpazoBanus «HPOpMHO»

NudopmarmoHHo-mpaBoBast cucteMa «I'apant» CereBast Bepcusi, JOCTyIIHA CO BCEX
KOMITBIOTEPOB B KOPIOPATHBHOW CETH
Nurl'y

DeKTpoHHO-O0nOIHOTEYHas cucreMa «FOpaitr» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Teopernuecknii Kypc

1) Jlekuu: mpe3eHTaIHH.

2) KoHTposbHbIE TECTHI.

3) Criucok BOIpPOCOB /1711 IPOBEACHUS KOJFIOKBUYMOB.
4) Ta0nuibl 10 OTAENBHBIM TEMAM.

5) BapuanTs! 3ajaHuil 1715 KOHTPOJIBHBIX PadoT.

6) BapuanTsl 3a1aHuit 17151 CaMOCTOATENbHBIX Pa0OT.

11. METOJIMYECKUE YKA3ZAHUS J1J151 OBYYAIOIMXCS IO OCBOEHHMIO
TV CHUIIIAHBI

Jucnumimna «CoBpeMeHHasi HeOopraHMuYeckas XUMUS» HampasiieHa Ha (OpMHpOBaHHE
komnerennuii: YK-1, OIIK-6,ITK-4.

IIpomexyTOUHast aTTecTalys NPEaIoIaraeT 3K3aMeH.

[Tpuctynas K WM3y4eHUIO JUCLUUIUIMHBL, HEOOXOAUMO B INEPBYIO OYepe/lb O3HAKOMUTHCS C
coJiep;kaHueM paboueit mporpammbl gucuumiauael (PITI).

Jlexuuy UMEIOT LIEIbI0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUI.

[Ipu u3yyenun u npopaboTKe TEOPETUUECKOTO MaTepraia He0OX0IUMO:

- MOBTOPUTH 3aKOHCIIEKTHPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHUU MaTepual U JIONOJIHUTH €ro C
Y4E€TOM PEKOMEHJJOBAaHHOM 10 JAaHHOM TEME JINTEPaTyphl;

- IPU CAMOCTOSTEIBHOM H3YYEHHM TEOPETUYECKOM TEMBI CHENIaTh KOHCIIEKT, HUCIOJIb3Ys
pexomennoBanusle B PIIJ] nuTepaTypHble HMCTOYHMKM U pecypchl HH(DOpPMAaIMOHHO-
TEJIEKOMMYHUKaMOHHOMU ceTh « HTepHeT»

- TIpY MOATOTOBKE K MPOMEKYTOYHON aTTeCTal[ii MO0 MOJYJIIO MCIIOIb30BaTh MaTepuaibl GpoHaa
OLICHOYHBIX CPECTB.

[IpakTudyeckue 3aHATHS MPOBOMATCS C IENbI0 YIIYyOJIeHHWs M 3aKpeIUIeHUs 3HaHMUH,
NOJYYCHHBIX Ha JIEKUMSAX M B IMPOIECCE CAaMOCTOATENbHON padoThl HaJ HOPMAaTUBHBIMHU
JTIOKyMEHTaMH, y4eOHOH ¥ HAyYHOU JIUTepaTypoil.

[Tpu NOATOTOBKE K MPAaKTUYECKOMY 3aHATUIO HEOOXOIUMO:



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/

- U3y4YUTh, IOBTOPUTH TEOPETUYECKUI MaTEpHUaJl 110 3aJaHHON TEME;
- 1P BBIMIOJIHEHUH JOMAIIHUX PACUETHBIX 3a/IaHUM, U3yYUTh, IOBTOPUTH TUIIOBHIEC 33/1aHUS,
BBIIOJIHSAEMBIE B Ay TUTOPUU.

Pexomenganuu no padore ¢ HAy4YHOI U y4eOHOM JTUTEPATYPOil

Pabora ¢ yuyeOHOI 1 HAyIHOU JIUTEPATypOil SBISIETCS TJIABHON (POPMOI CaMOCTOSATEIIBHON
paboTel U HeoOXoauMa HpPHU IMOATOTOBKE K YCTHOMY ONPOCY HAa CEMHUHAPCKHUX 3aHATUAX, K
MOJYJBHBIM KOHTPOJIBHBIM paboTaM, ompocy, 3auery. OHa BKiItOYaeT npopaboTKy JEKIIMOHHOTO
MaTepuaia — H3Y4eHHE PEKOMEHIOBAHHBIX HCTOYHHUKOB M JHUTEPATYphl IO TEMaTUKE JICKIIUU.
KoHCneKT NeKIuu JO0KeH CcoAepkaTh pedepaTHBHYIO 3alliCh OCHOBHBIX BOMPOCOB JIEKIIHH,
NPEUIOKEHHBIX MpernojaBareyeM cxeMm (MpU HX JEMOHCTpAlMH), OCHOBHBIX HCTOYHHKOB U
JUTEPATyphl MO T€MaM, BBIBOJBI IO KaXJOMY Bompocy. KoHCHEeKT JoimkeH ObITh BBINOJHEH B
OTIIeNbHOU TeTpaau mo npeameTy. OH JOoKeH ObITh aKKypaTHBIM, XOPOIIO YHMTAeMbIM, HE
COJIepKaTh HE OTHOCSIIYIOCS K TeMe UH()OPMAITHIO UM PHCYHKH.

KoHcnekTsl HayuHOI TUTEpaTyphl IPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHITHIM JTOJIKHBI
OBITH BBIIIOJIHEHBI TAKXKE aKKypaTHO, COJAEP’KaTh OTBEThl HA Ka)/blil NOCTABJIEHHBIH B TeMe
BONPOC, MMETh CCBUIKY Ha HMCTOYHHMK HH(OpMaluu ¢ 00s3aTelIbHbIM YKa3aHHEM aBTOopa,
Ha3BaHMsS M TOJa W3/aHUSA MCIONb3yeMOM HaydHOW JuTepaTypbl. KoHcCIEKT MOXeT ObITbh
OTIOPHBIM (COJIEPKATh JIUIIHL OCHOBHBIE KIIFOUEBbIE MO3UIMH), HO IPU STOM MO3BOJISIONIUM JIaTh
MIOJTHBIN OTBET IO BOIIPOCY, MOXKET OBITH MOAPOOHBIM. OOBEM KOHCIIEKTA OMPEACISCTCS CaMUM
oOy4aronumcs.

B mpornecce paboThl ¢ yueOHON 1 HAYYHOH JIMTEpaTypoil 00yJatoIHiiCsS MOKET:

- JenaTh 3alUCU MO XOJAYy 4YTEHHUS B BHUJE MHPOCTOrO0 WM Pa3BEPHYTOro IUIaHa (CO3/1aBaTh
[epeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBIIATh TE3UCHl (LUTUpOBaHUE Hauboyiee BaXKHBIX MECT CTaThbH WIUM MOHOrpaduw,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBUTH aHHOTAIUH (KpaTKoe 0000IIeHHEe OCHOBHBIX BOIIPOCOB PaOOTHI);

- C03/1aBaTh KOHCIEKTHI (pa3BEPHYTHIE TE€3UCHI).



Pabowas mnporpamma mucummuimHel «COBpEMEHHAsh HeopraHudyeckas XWUMHs» COCTaBJIeHa B
cootBercTBum ¢ TpeboBanmsimu PI'OC BO mno cnemmamsHOocTH  04.03.01. «Xumus (ypoBeHb
OakamaBpuaTa)», YTBEPKICHHOTO TNpHKa3oM MuUHUCTEpCTBAa 0O0pa3oBaHUs W Hayku Poccuiickoit
Oenepannm ot 17 urons 2017 1. Ne 671

IIporpamMmy cocTaBmit: K.I.H., mpodeccop kadenpet xumun CagamoB A.M.

Pabouas nporpamMma o100peHa Ha 3acelaHuK Kaeapbl XUMUH

[Mpotokon 3aceqanust Ne 10 ot « 20 » uroHs 2023 .

Pabouas mporpamma ono0peHa yueOHO-METOINIECKAM COBETOM XHUMHUKO-OHOIOTHIECKOTO (haKyIbTeTa
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