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

XUMUKO-BUOJOT'MYECKUA ®AKYJbTET

Kadeapa xumuu

COI''TACOBAHA YTBEPX/IAIO
PykoBoaurens 00pa3oBaTeIbHON IPOrPaMMBbI H.0. nekana XMMHUKO-OHOJIIOTHYECKOTO

npodeccop Canamon A.M. ¢bakynbTeTa b.A.Kon3oeBa
« 22 » anpens 2026 T. « 29 » anpens 2026 .

PABOYAS ITPOI'PAMMA JTUCHUITJIMHBI
b1.B./IB.01.02 COBPEMEHHASA HEOPTAHUYECKASA XUMUA

Harmpasnenue moaroroBku

04.03.01. Xumus

HamnpasnenHnocts (mpoduib)

«AHAJIUTHYECKAS] XMMHUSA M XUMHYECKAS IKCIIEPTH3a»

KBanudukanus BbIITyCKHUKA

bakaJjasp
dopma o0yueHus

Ounas

MAT'AC
2026



1. HEJIX OCBOEHUA JUCHUIIINHBI
HeasiMu u3y4eHus JUCHUILIAHBI «COBpeMEHHAsi HEOPraHMYeCKasi XUMHUS» SABJIAIOTCH:

- IIOJTOTOBKAa BBICOKOKB&HI/I(I)I/IL[I/I];)OBaHHBIX CIICUaJIMCTOB, 3HAIOIIUX COBPEMCHHOC COCTOAHUC
HeOpFaHH‘JGCKOﬁ XUMHH, €€ POJIb B COBPEMECHHOM €CTCCTBO3HAHHWH, (pYHjlaMeHTaJ'H)HBIe OCHOBBI
MCTOHOB IIOJYUCHUA 00BEKTOB HUcCcCJIca10BaHuA HCOpFaHI/IIIeCKOfI XUMHU W MaTCpUajiOB Ha HX

OCHOBC,

- (bYHI[aMeHTaJ'II)HBIC I10aX0ObI K )11/13a171Hy N CHHTC3Y HOBBLIX HCOPTaHUYCCKUX COC}IHHCHI/IfI,

MECTOJbI OITMCAaHUA XUMHYECKOM CBSI3HU U CTPOCHUA HCOPTraHNYCCKUX COGHHHGHHﬁ.

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICL[I/IHJII/IHa ((COBpeMCHHaH Heopr AHU4YCCKasd XUMMUA» OTHOCUTCI K AUCIHUIIVIMHAM I10
BbIOOpPY biioka 1, sBnsiercs anbTepHaTUBHON quciuruinHe «30paHHbIe TIaBbl HEOPraHUYEeCKOU
XUMHH»; U3y4aeTcs B 6 ceMecTpe.

Ta6auna 2.1.

CBsi3b JMCUHHUILIHHBI «COBpeMeHHaﬂ HEeOpraHnvyeCckasg XuMus» € npeaeCcTBYOIuMu
AUCHUIIJIMHAMHU U CPOKU UX U3YYCHUA

Kon JINCLMIUTHBI, NPEIIECTBYIOIINE TUCIHILTHHE Cemectp
muciuiumeel - |«CoBpeMeHHas HeOpPraHUMYeCKast XUMHSD)

Bb1.B.JIB.02.01. |DnemeHTapHBIH Kypc XUMHU 1

51.0.06 Heopranudeckas Xumus 2,3

51.B.09 Auanuruyeckas XUMuUs 4,5

b1.B.06 KBaHTOBast XuMus 4

51.0.09 CTpoenue BelecTBa S

Tabauna 2.2.

CBs3b AUCHUIIIINHBI «COBpeMeHHaﬂ HEOpraunvIeCKkasg XuMHus> ¢ mMoCJaeay  OIuMHA
AUCIHUIIJIMHAMHU U CPOKH UX U3YYCHUSA

Kon JvucuMiuineel, cleAyrmme 3a JUCHUIUITMHON CemecTtp
JUCIUITIIINHBI ((COBpeMeHHafl HGOpFaHI/I‘IeCKafl XUMUSA»

b1.0.07 Oprannyeckast XMUMHUs 6,7




b51.0.08 dusnyeckas XUMHAA 6,7

b1.B.07 BBICOKOMOIIEKYIIAPHBIE COCIUHEHUS 8

b1.B.JIB.03.01 Komnownmnast xumust 8

B pe3yJsbTare ocBOeHUSI AMCHHUIIMHBI 00YYaIOUIHICS TOJIKEH:

3HATb:

(bYH,Z[aMeHTaHBHBIC IoAX0Jdbl K zmsaﬁHy " CUHTC3Y HOBbIX HCOPIraHUYCCKUX CO@HHHGHHﬁ;
METOJbI OIIMCaHHUA XHUMHYCCKOM CBSI3U B CTPOCHHA HCOPraHUICCKUX COGI[HHCHI/IfIQ
COBPCEMCHHBIC 3KCIICPUMCHTAJIbHBIC MCTOAbI NUCCIICAOBAHNA BCIICCTB.

yMeTh:

MHTEPIPETHPOBATH COOCTBEHHBIC W OMYOJIMKOBAHHBIE B JUTEPAType PE3yibTaThl B 00JacTh
HEOPraHMYeCKOM XMMHM Ha OCHOBE COBPEMEHHBIX HPEICTABICHUH O XMMUYECKOM CBSI3U U
PEaKIMOHHON CLIOCOOHOCTH HEOPraHUYECKUX COEIMHEHUN;

- IUTAHUPOBATh SKCIIEPUMEHT, BbIOMpas Hanbosee MHOOPMATHBHbBIE METO/bI UCCIIETOBAHMS IS
pelIeHNs KOHKPETHBIX 3aa4;

- TNPHUMEHATh COBPEMEHHOE NpOorpaMMHOE obecredeHue A 00pabOTKH HKCHEPUMEHTAIbHBIX
JAHHBIX U [TPOBEJICHUS TEOPETUUECKUX PACUETOB;

- T0Jb30BaThCs 0a3aMu AaHHBIX U MHTEepHET-pecypcamu.

BJIA1€Th:

- METOJaMU CHHTE3a HEOPraHMYECKHUX COEIUHEHH C 3aJJTaHHbIMU CBOMCTBaMU;

- COBPEMEHHBIMH MHCTPYMEHTAJIbHBIMU METOAAMU UCCIIEI0BAHUS COCTaBa, CTPOEHUSI U CBOMCTB
HEOPraHUYECKUX COCTUHEHHUI;

- HaBbIKAMHU TMIPOBENICHUS OKCIEpUMEHTa U O00pabOTKH HKCIEPUMEHTAIbHBIX JIaHHBIX,
croco0aMM YHCIICHHOTO MOJCIMPOBAHUS M TEOPETHUYECKOTO MPOTHO3UPOBAHMS PEAKIIMOHHON
CIIOCOOHOCTH HEOPTaHUYECKUX COCTMHEHUI.

3. KOMIIETEHIIMHU OBYYAIOLIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JMCIUAITIJIMHBI

Hpouecc HU3YyUCHUA JUCHUIINIMHBI HAIIPAaBJICH Ha (I)OpMI/IpOBaHI/Ie QJICMCHTOB CJICAYIOIIHUX

komneTeHmii B cootBercTBUU ¢ PI'OC BO u OIIOII BO no paHHOMYy HampaBiICHHUIO

IIOATOTOBKH:
Kon HaumenoBanme HNupukarop B pe3syabTaTte ocBOeHHA
KOMIIeTeHII KOMIeTeHIN U JOCTHKEHHS AUCHHMILIMHBI 00yYarommiicst
UM KOMIIeTeH MU HOJIKEH:

Yuueepcaﬂbnbw KomnemeHuuu u undukamopbl UX 00CMUIICEHUA

YK-1 CnocodeH ocymecr- YK-1.1. Anammzupyer | 3HATh:
BJISITH OMCK, KPUTH- 3ajady, BBIICISIS €€ - IOHSATHE U KJIacCH(UKAIUI




YeCcKUil aHaJIu3 U
CHHTe3 HH(pOpMaLUH,
NMPUMEHSATH CHCTEM-
HbIH MOAXO01 1JIA pe-
IIEHUs] NOCTABJIEHHbIX
3aga4

0a30BbIE

COCTAaBIISIOIINE;
YK-1.2. Omnpenenser,
HHTEPIPETUPYET u

pamxupyer uH(hOpMa-
LU0, TpeOyeMyro IS
pelieHusl TOCTaBJICH-
HOI 3a7a4u;

YK-1.3. Ocymectisi-
€T TIOMCK MHPOPMAaIHH
JUIL  pelIeHus  Toc-
TaBJICHHOM 3aja4yu 10
Pa3ITHMYHBIM TUTIAM
3aIpOCOB;

YK-14. Ilpu oOpa-
0oTke  MHpOpPMaLUH
oTan4yaer (akThl OT
MHEHH, WHTepHpera-
uuil, OIEeHOK, (hopMu-
pyer COOCTBCHHBIE
MHEHUSI U CYXKICHUS,
apryMEHTHPYET CBOH
BBIBOABI W TOYKY
3peHHS;

YK-1.5 PaccmarpuBa-
eT U Ipejyiaraer Bo3-
MO>KHBIE BAPHAHTHI pe-
IIEHUS TI0CTaBJIEHHON
3aJauyl, OLIEHUBAs UX
JOCTOMHCTBA U HEJOC-
TaTKH.

CHCTEM;
- CTPYKTYpY U 3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUS CUCTEM;

- 0COOEHHOCTH CUCTEMHOTO
MOJX0/1a B HAYYHOM IO3HAHUH;

- TIOHSITHUE O CHCTEME, €€ LETIAX,
3ajayax ¥ OOLIMX MPUHIHIAX;

- OCHOBHBIE TEXHOJIOTHH MTOUCKA U
cbopa nHpopMaImm;

- opmarel mpeacTaBICHUS
UHQOPMALIH B KOMITBIOTEPE;

- IpaBUJIa UCIIOJIL30BAHUSI CPEICTB
CBSI3M;

- UH()OPMAaIMOHHO-TTOUCKOBBIE
CHCTeMbl U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYLIECTBICHUS
moucKa HHGOP MaIlvw;

- TEXHOJIOTHIO CHCTEMATHU3AI[IH
MOJy4eHHOH MH(pOpMaLuy;

- COCOOBI CTATHCTHYECKON 00pa-
OOTKH JaHHBIX, [IPEJCTABICHHbBIX B
Pa3IUYHBIX H3MEPHUTENBHBIX IIKa-
JIax ¥ aHAJIH3 MIOJYyYEHHBIX PE3yJb-
TaTOB;

- BUBI U GOPMBI pabOTEHI C Tie1a-
TOTMYECKON ¥ HayqHOH JIUTEpaTy-
poii;

- TpeOoBaHMS K 0(hOPMIICHUIO
oubnmuorpaduu (Crvicka JUTEpaTy-
pBI).

Ymern:

- paboTtath ¢ HHpOpPMAIHEH,
MPEJCTABICHHOW B pa3JIMYHON
(opwme;

- 00pabarbIBaTh NaHHBIE CPEACT-
BaMH CTaHIAPTHOTO NPOIPaMMHOTO
obecrneueHus;

- CHHTE3WpOBaTh HHPOPMAIIHIO,
MPEACTaBICHHYIO B Pa3IMYHbBIX
WCTOYHUKAX; -

- BEIOMpAaTh HCTOYHUKH HH(pOpMa-
UM, aJICKBATHBIEC TOCTABJICHHBIM
3aJayaM U COOTBETCTBYIOINE Ha-
YYHOMY MHUPOBO33PEHHIO;

- OCYILIECTBIISITH MOUCK HH(pOpMa-
LM,

- HHTEPIPETUPOBATH U PAHXKUPO-
BaTh UH(POPMaIIHIO, TPEOYEMYIO JIs
peLIeHNs TIOCTAaBICHHON 3a/1a4H.
Baaners:

- IEPCOHAJIHBIM KOMITBIOTEPOM U
TIOVCKOBBIMH CEPBUCAMU;

- METOAMKAaMH aHaJUTUKO-CHUHTE-
THYECKOH 00pabOTKH HH(POPMALIUH
13 Pa3IMYHbIX HH()OPMAIIMOHHO-
MOUCKOBBIX CHCTEM (IpenMeTH3a-
1IMsl, aHHOTHPOBaHUE, pedepupo-




BaHMUE).

Ilpogheccuonanvruvie KomMnemeHyuu U UHOUKAMOPHL UX OOCHIUNCCHUSA

K-4

Crnoco0eH NpuUMeHSATH
OCHOBHbIE €CTeCTBEH-
HOHAYYHbIE 3aKOHBI
npH 00CyKIEHHH MO0~
JIy4eHHBIX pe3yJbTa-
TOB.

MK-4.1. 3HaeT OCHOBHI
(hyHIaMEHTATBEHBIX
pa3aeiioB MaTeMaTHKH,
(hM3UKH, XUMHH, HAYK
0 3emiie ¥ OHOJIOTHH,
HEOOXOAMMBIC B ITPO-
(heccronanbHOI nes-
TEBHOCTH, BO3MOXK-
HOCTH U 00JIaCTH MPH-
MEHCHHSI METOJIOB 3K-
CTIEPUMEHTAJIBHBIX KC-
CJIeZIOBaHUH B (PU3UKE.

IIK-4.2.YMmeer uc-
[10JI30BaTh OCHOBHEIE
3aKOHBI €CTECTBEHHO-
HAYYHBIX TUCIUTLTAH
U1 OOBACHEHHS
IKCIIEPUMEHTAITBEHBIX
Pe3yJIbTaTOB; PUME-
HATH METOABI MaTeMa-
THYECKOTO aHaIH3a U
MOJICIINPOBAHWSI, OC-
HOBHBIX 3aKOHOB (hU-
3UMKH ISl PEIICHUS 3a-
Ja4d poheccruoHalb-
HO JIeSITCIIbHOCTH,

IIK-4.3.Bnageet me-
TOJITAMH TeOpeTHYEC-
KOT'O U OKCIICPUMCH-
TAJILHOTO MCCIIE0Ba-
HUA; HaBbIKAMU IIPpU-
MEHEHUS OCHOBHBIX
3aKOHOB €CTECTBEHHO-
HAYYHBIX JTUCIHUIUTHH
B PO (heCCHOHAITLHOM
JeSTENbHOCTH.

3HaTh:

- OCHOBHBIC TTOHATHUS COBPEMEHHOM
BBICIIICH MaTeMaTUKH,

- pyHIaMeHTaIbHBIE 3aKOHBI
MIPUPOJIBI U OCHOBHBIE (PU3NIECKHE
3aKOHBI B 00JIACTH MEXaHUKH,
TEPMOJAUHAMUKH, STICKTPUUECTBA U
MarHeTu3Ma;

- COBpEMEHHbIE TCHICHIINH
pa3BuTusi KHOYOPMATUKU U
BBIYHCIIUTEILHON TEXHUKH,
KOMITHIOTEPHBIX TEXHOJIOTHIA;
YMmeThb:

- MPUMEHSTh MaTEMaTUICCKUE
METOMBI U PEIICHUS ITpaKTHIeC-
KUX 3a/ad4;

- IPUMEHSATH (U3UUECKHE 3aKOHBI
JUTSL PEIICHHS TTPaKTUYSCKUX 3a]1a4;
- IPUMEHATH BEIYUCIIUTEIBHY IO
TEXHUKY JIJISl PEIICHUS TIPAKTU-
YECKHX 3aJ1a4;

- paboTarh ¢ COBPEMEHHBIM JKCIIe-
PumeHTamBEHBIM 000pYIOBaHUEM;
Baagern:

- METOJJaMU MaTEMaTHYECKOTO
aHaJIN3a;

- 3JIeMeHTaM¥ (PYHKIIHOHATIBHOTO
aHaIu3a;

- COBPEMEHHBIMH YHCICHHBIMU
METOJaMH;

4. OB BEM JUCIUIIUHBI U BUJIbl YYEBHOM PABOTHI

Taoauna 4.1.
O0bem AuCHMIIMHBI M BUABI Y4eOHOI padoThl
Buj yuedHoii padoThI Bcero yacos 6
cemMecTp
OO11ast TPYA0EMKOCTh TUCIUIITUHBI 144 144
AyIUTOpHBIE 3aHATHUS 84 84




Jlexnun 28 28
[TpakTuueckue 3aHATHI 56 56
CamocrositensHas padorta ctyaeHtoB (CPC) 33 33
KoHTponb 27 27

5. COIEP)KAHME JUCHHUILIUHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JEJIAM) C YKA3BAHUEM OTBEJEHHOT'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHUX WU ACTPOHOMUYECKHUX YACOB U BUJI0OB YUEBHbBIX
3AHATUN

5.1. CTpyKTypa U conepkaHue IUCHUITAHBI

Taoauna 5.1.

OO1mast TpyA0eMKOCTb TUCIATUIAHBI COCTAaBIISIET 4 3a4eTHBIX equHuI], 144 Jaca.

Bunnbr
o .
Ne 5 yueOHOM paboThI dopma TeKyIIero KOHTpPOJIs
Pa3nen muciMIuIinebl O
n/n 2 JIEK| TIPAKT. |CaMOCTOST. yCIEBAEMOCTHU
@)
uu| paboThI pabota
Mopenu XuMHU4eCcKOM CBSI3U B TecToBBIC 3amaHU
1 6 8 12 11
HEOPraHN4ECKON XUMHUH KonTponbnas pabora Nel
O6pa3oBaHue, yCTOWYNBOCTD
TecToBrie 3a7aHus
2 | ¥ peakIMOHHas CIIOCOOHOCTH 6 8 12 10
Konnoxsuym Nel
MOHOSIZICPHBIX KOMIUIEKCOB
[TonmusimepHbIE CUCTEMBI,
B3aUMOJICHCTBUE METALII-
3 6 8 10 10 TecToBrle 3agaHus
MeTaJlll, OCHOBEI XUMHUH
Kontponbnas padota Ne2
KJIaCTEpPOB
BBeneHune B 3€KTpOHHOE
4 6 8 10 10 Komnoksuym Ne 2
CTPOEHHE TBEPJIOTO Tea
HTroro 28 44 41

5.2. Conepmafme AUCHHUIIINHBI «COBpeMeHHaﬂ HEOpPraHn4veCkasi XuMus»

1. Mopeau XMMHYECKOM CBSA3M B HEOPraHUYECKON XUMHMHU




CuMMeTpHsi MOJIEKYJ, TOU€YHBIE TPYMIbI cuMMeTpuu. CuMMeTpust opouTaneii, Tabmumna
xapaktepoB, npencraBieHus. Merogq MO-JIKAO i MHOroaTOMHBIX MOJEKYJd. Jlmarpammbl
Yomma: reomerpuss Mosiekyl. Hexotopeie npunHmumnsl u ciuenctsus meroga MO-JIKAO.
Jlokanu3anus, AeTOKATH3aIusl, THOpUIN3AIUS Ha MPUMEpPAX COSAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoaa. ['unepBaseHTHOCTh, ANIEKTPOHOACHUIUTHBIE MOJEKYNbl. [IpUHIUI H30TI00aTBHOTO
cooTBeTcTBUA. Ban-nep-BaanbcoBo B3auMoAeNCTBUE B MOJEKYISIPHBIX TBEpABIX Tejax,
kinatpatel. IOHHAas Mozaenb CTPOCHUS KPUCTAIIOB, KOHCTaHTa MajelyHra, HEprusi HOHHOM

PEIIETKHU.

2. O0pa3oBaHue, yCTOHYNBOCTH U PeaAKIMOHHASN CIIOCOOHOCTH MHOIOsIIEPHBIX
KOMILJIEKCOB.

VYcnoBus o0pa3oBaHUS KOOPIWHAIMOHHOW CBS3M B paMKaX HMOHHOM MOJENTH H
npeacrasiaeHud Jlptouca. Teopuss MATKMX M JKECTKMX KHMCIOT M OcHOBaHui Ilupcona —
KBaHTOBOMEXAaHUYECKUE OCHOBBI M KOJIMYECTBEHHBIN acleKT — ypaBHeHHe /[[paro-Beiuranpa.
YCTOWYMBOCTh KOMILUIEKCOB, JHTPONMUUHBIA BKJIAQA: XEJATUPOBAHHUE, B3aUMOJACHCTBUE C
MaKpOJIUraHaMH, CoibBaTHBIN 3(dext. OcoOeHHOCTH KOMIUIEKCO0Opa3oBanusi (-3JIEMEHTOB.
Pacmierienne opouraneii B OISIX pa3IndHON cuMMeTpuu. DakTophl, BIUSIONINE HA TAPAMETPHI
paclieryieHusl, CIEeKTPOXUMUYECKUH psA JIMTaHJIOB (B3aMMOCBS3b OPOUTAIBHOIO CTPOCHMS
JIMTaH/ia C €ro MOJI0XKEHUEM B PsY).

PeanbHast »nekTpoHHAass KOHQUTypalusi aTroMoB, TEpMBl. PaciiermieHne TepMOB
OCHOBHOT'O COCTOSIHUS B 3aBUCUMOCTH OT CUMMETPUU OKPYKEHHSI. DHEPreTUUECKUE TUarpaMMbl
JUIs  MHOTO3/eKTpoHHBIX cucteM (Oprena u TanaOe-CyraHo). CHekTpsl 3JIEKTPOHHBIX
nepexonoB. MarHuTHele CBOMCTBAa KOMIUIEKCOB. fIBiieHME nepeHoca 3apszaa, [In-cessbiBanue,
0o0pa3oBaHUE KpaTHBIX CBs3el Mmetawi-nurani. Kommiekcel 0-3meMeHTOB ¢ [In-I0HOPHBIME
murangamu: koMmiviekcel ¢ CO, NO, HEHAcCHIIEHHBIMH YIJI€BOJOPOAAMM; METAJJIOLEHBI,
¢bymiepunsl, meramuiokapOensl (Pumepa u Illpoka) — B3aUMOCBSA3b XapakTepa XUMHYECKOU
CBSI3U U PEaKIMOHHON CIIOCOOHOCTH.

MexaHu3Mbl peaknuid € y4acTHEM MOHOSIEPHBIX KOMIUIEKCOB. DHEPIUs AKTHBALUH.
[Ipenckazanue peakMOHHOM CIIOCOOHOCTH MO 3JEKTPOHHOW KOH(UTrypaluu LEeHTPaIbHOIO
aTomMma (Ha TpUMepe TEepBOro  MEpPexXOoJHOro  psaa). MexaHU3MBl  OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIMI: MMPOLECCHl NEPEHOCA IEKTPOHA U NEPEHOCAa aTOMa, BHYTPHU- U
BHelIHecepHble  npouecchl. OKUCIUTENBHOE IPHUCOCAMHEHHME M BOCCTAaHOBUTEIBHOE
anuMHUHUpOoBaHME. [loHATHE O KAaTaJIUTUYECKOM LHUKJIE, KaTajiu3 C Y4acTHEM KOMILUIEKCOB

NEPCXOAHBIX MCTAJIJIOB.



3. IHonusinepHble cUCTEMBbI, B3AUMOAEHCTBHE METAI-METAJJI, OCHOBbI XUMHUM
KJIACTEPOB.

Tunsl B3aUMOJEHUCTBUS METALNI-METAIUI B  MHOTOAIEPHBIX KoMIuiekcax. [Ipsmoe
B3aMMO/JICHCTBUE, KOCBEHHBIM MAarHUTHBIM 0OMeH. OmocpeloBaHHOE B3aMMOCHCTBHE MEXIY
aTOMaM{ MeTaljla B MOJMMEPHBIX KOMIUIEKcax, KoonepaTuBHbii 3Qdekt Ana-Temnepa.

CBsi3p MeETAI-METAT B OWSICPHBIX KOMIUIEKCaX: COCAMHEHHUS THIIA [Mng]n' "
M;(OCR),4. TlonsiTHE O CHrMa-KOMIIOHEHTE XHMHYECKOH CBSI3M Ha MPUMEPax COCJAUHCHUH C
YETBIPEXKPATHOM CBS3bI0 MeTaJI-MeTa)l1. MI3MeHeHe KpaTHOCTH CBsi3u B coequnenusix 4d u 5d
METANIOB TPU <«IBMKEHUH 1O TEPUOAY», YCTOWYMBOCTh U PEAKIMOHHAS CIOCOOHOCTH
COEJIMHEHUH TTPU UBMEHEHUH KPATHOCTHU CBSI3H.

Kinacrepsi, npaBmiio DAH. CTpoeHne u CBONCTBA KIIACTEPHBIX COeIUHECHNM THITa MeXg 1
MgXi,. Ynena KBD u KCD, snexTpoHIeUITUTHBIE COSAMHEHHUS C MHOTOIICHTPOBOHM CBSI3BIO
MeTaJUI-MeTaJul. BHEIIHUe JIMraHAbl U JIMTAaHAHBIA OOMEH B psgax coequHeHUH Thma MgXg u
MegX1, ot Zr(Hf) no Pd(Pt). Kongencarus kiacTepHbIX ()parMeHTOB.

[TormmanroOHHBIE KJIACTEPHI HA MPUMEpPE COCIMHEHHI 3JIEMEHTOB MoATpymibl docdopa,

npumenenne Meto10B MO u BC 151 onncanus ux anekTpoHHoro ctpoeHus. Massl LuHTA.

4, BBeneHue B 3JIEKTPOHHOE CTPOCHHE TBEPAOI0 TeJa.

30HHas CTpyKTypa TBepaoro Ttena. OOpazoBaHue 30H B pe3ylbTare NEpeKpbIBaHUS
opOutaneii. XapakTEpPUCTUKU 30HBI, IUIOTHOCTH COCTOSIHUMA. MeTamibl, JUAICKTPUKH.
[MomynmpoBoiHUKH: COOCTBEHHBIE U HECOOCTBEHHBIC. | paHUIBI TPUMEHUMOCTH 30HHOH MOJICIIH.

DJIEKTPOHHOE CTPOCHHE OKCHIOB (-METAIOB CO CTPYKTYPOil KAMEHHOM COJIH.

Monens npulImKeHus XUMHUUECKOo! cBs3u. V3MeHeHue anekTpou3nyecKux CBOMCTB OT
MeTauta g0 gudnektpuka B psagy TI0-NiO, BiusHHE HECTEXHOMETPUH HA HM3MEHEHHUE
INEKTPOPU3HUECKUX CBOWCTB.

Oxcunpl co cTpykTypoit Thma ReOs, d-p nepekpbriBaHUE NIPU B3aMMOJCHCTBHHM «KATHOH-
aHMOH-KaTHOH Ha 180 0». BpOH3BI, MEPOBCKUTHI: MEPEXO] METAII-AUIEKTPUK B 3aBUCHUMOCTHU
OT MPHUPOJBI METAIa U 3aCEIEHHOCTH «A»-TIO3ULMU. ['OMOJIOrHYecKrue psabl OKCHUIHBIX
COECIMHEHU.

Huskopasmepusie TBepabie Tena. Llernoyeunbie CTpyKTypbl: OJJHOMEpHasi IPOBOJUMOCT,
[TaiiepiacoBckoe HCKaxkeHue. J[ByMepHBbIC MPOBOAHUKKA Ha MPHUMEpax XalbKOreHuaoB d-

MeTauioB Thua MX,, UHTEpKaJIATHI.

6. OBPA3OBATEJIBHBIE TEXHOJIOI' MU

I/I3yquHe TCOPCTUUCCKOTO MaTepuajla OCYHICCTBIIACTCA C IMOMOLIBIO 3JICKTPOHHBIX



CpeaAcCTB O6y‘{eHPI$I IIPpU HEMMOCPCACTBECHHOM MPOYTCHUU JaHHOT'O MaTCpUalia JICKTOPOM.
ZIJ'IH OLCHKUW OCBOCHHUA TCOPETHYECCKOIO MaT€puajla CTYACHTaAaMH  HCIIOJIB3YIOTCA
TPpaAULIUOHHBIC TMHUMCBMCHHBIC W  YCTHBIC KOHTPOJIBHBIC  MCPOIIPUATHA (KOJ'IJ'IOKBI/IYMI)I,

KOHTPOJIbHBIE PaOOTHI).

7. NEPEYEHD YYEBHO-METOINYECKOIO OBECIIEYEHUS 1151
CAMOCTOSTEJBLHOM PABOTHI OBYYATOINXCSA 1O TUCIUILINHE
(MOZIYJIIO)

CamocTosTenbHass paboTa CTYyJEHTOB IO KypCy MpH3BaHa HE TOJIBKO 3aKpeIUIsTh U
yriayOnaTh 3HAHMS, [TOJIyYEHHbIE HAa ayJIUTOPHBIX 3aHITHUSX, HO U CIIOCOOCTBOBATH PA3BUTHUIO Y

CTYACHTOB TBOPYCCKUX HABBIKOB, MHUIIMATHBbBI, YMCHHUIO OPTaHU30BATb CBOC BPCMHI.

[Ipy BBINIOJHEHUW IUIAaHA CAMOCTOSTEIILHOM padOThl CTYICHTY HEOOXOAMMO H3YYHUTh
TEOPETUYECKUI MaTepuay, He TOJbKO B YYeOHWKAX M Yy4EOHBIX IMOCOOMSAX, YKa3aHHBIX B
Ooubnuorpadueckux CIUCKAaX, HO M TMO3HAKOMHUTHCS C MyONHKAIUSIMU B TEPHOAMYECKHUX

HU3JaHUAX.

JlekIMOHHBIE 3aHATUS TPOBOIATCS 1 pa3 B HeAenr0 B oObeMe 2 4YacoB M 2 YacoB
MPAKTUYECKUX 3aHATHA B IecToM ydeOHOM cemecTpe. [locnme OoxoHUAHUS M3Y4YSHHs KaXIOU

TEMBI CTY/ICHTBI TPOXOJIAT COOECeTOBaHNE, TECTOBBIH KOHTPOIIb.
7.1. Ilepevenb-y4e0HO-METOANYECKOTO O0SCTICYSHHS AJIsi O0YUAOLIUXCS 110 IUCIUILTUHE:

1. JIx. Xwrou. Heopranmueckas xumus. — JI., Xumus, 1986.

2. Y.H.P. Pao, JIx.I'onanakpumnan. HoBble HampaBieHuUs] B XUMHU TBEPAOTO Tela. -
Hosocubupck, Hayka, 1990.

3. P.Xoddpman. CTpoeHne TBepAbIX TN U MOBEPXHOCTEN: B3IIISA] XUMHKa-
Teopetuka. — M., Mup, 1990.

7.2. YxazaHus 111 00y4aromuxcsi 0 OCBOSHUIO TUCIIUTLTHHBI
Tadauuna 7.1.

Coaep:kaHue cCaMOCTOSAITEILHOI PaGoTHI 00yYaIOLINXCS

omep | Temvi/sonpocui, svinocumbie Ha camocmosmenvroe uzy- | Kon-6o | @opmer pabomei

wernue yacoe
azoena



1. N N
MojiesTi XUMUYECKOM CBSI3U B HEOPraHUIECKOW XUMHH cobeceoBanme,
11 TECTOBBINA
KOHTPOJTb
2. |O0OpasoBaHue CTOMYUBOCTE 5 €aKIMOHHAs cobece10BaHuE,
’ 10
CIIOCOOHOCTh MOHOSICPHBIX KOMILUICKCOB TCCTOBBIM
KOHTNOTR
3 [TonusaepHble  CHCTEMBI, B3aUMOJICHCTBHE  METaJLI- CobecenoBanue,
10 TECTOBBIA KOH-
METaJUI, OCHOBBI XUMHH KJIaCTEPOB TpoIh
4. CobecenoBanue
BBe/eHre B 3JIEKTPOHHOE CTPOSHUE TBEP/IOTO Telia . ’
10 TECTOBBIN KOH-
TPOJIb

8. OEHOYHBLIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU 1
MPOMEXYTOYHOM ATTECTAIIAA

Bonpocul ona cobecedosanusn

1. Yto Ha3bIBaIOT NPUHIMIIOM HEONPENEIEHHOCTH U COOTHOIIEHNEM HEONPEAEICHHOCTH?

2. IlpumeHuMO i TOHSATHE TPACKTOPHUH JIBHXKCHHS K MUKpodacTuiiam? Yem 3To omnpeze-
JSIeTCS M KaKoe MOHSITHE €ro 3aMeHsIeT?

3. 3. HeonpeneneHHOCTH MOJIOKEHHS AIEKTPOHA paBHA!

4. a) 10" m; 6) 1 em. Kaxoi OyzleT pHu 3TOM HEOIPEeIEHHOCTh B UMITYJIbCE U
CKOpOCTH?

5. HeomnpeneneHHOCTh B CKOPOCTH AJIEKTPOHA paBHA 10® cm/c. Haiigure COOTBETCTBYIOIIYIO
HEOIPEIEIEHHOCTh B MIOJIOKEHUU 3JIEKTPOHA.

6. IlorpenrHOCTh B ONpeAeICHUH TOJI0XKEHUS 3IeKTpoHa paBHa: a) 0,5 cMm; 6) 0,05 aMm.
Kakoit OyaeT npu 3TOM MOTrpeIHoCTh B ONpeaeneHu ckopocTu? J{ist Broporo ciydast
cpaBHUTE AV, BBIPQXKEHHYIO B KM/C, CO CKOPOCTBIO JIBUKEHHUS HJIEKTPOHA I10 NEePBOM
op6ute bopa.

7. CKOpOCTb JBM)KEHUS JIEKTPOHA MO NepBOil 00poBcKoit opoute paBHa 2187 xm/c. Ecin
MOTPEIIHOCTD B OIPEJIEIICHUH CKOPOCTH paBHA | KM/C, TO KaKoil OyAeT pu 3TOM
IOTPEIIHOCTD B ONPEAEICHUN KoopAuHaThl? CpaBHUTE €€ CO 3HaYEHUEM pajnyca
OpOUTHI.

8. Caer umeeT ABONWCTBEHHYIO NPHPOTY, TIOATOMY SHEPTrHs (HOTOHA MOXKET OBITH BBIpaKEHA
IByMsl ypaBHeHusiMu: E=hv u E=mc’. Haiiyiure 0TCI0/1a B3aHMOCBSI3b MEXKIY JUIMHOU
BOJIHBI, CKOPOCTBIO cBeTa M Maccoii (hotona. [lonyunrte ypaBuenue ne bpoiins, 3ameHuB
¢doton 0601 MUKpouacTulel. [ToueMmy KOpIyCKyJIIpHO-BOJTHOBOM yann3M CBOHCTBEH
TOJIBKO MUKpPOYacTHIaM?

9. Kakoe 3KkcriepuMeHTaIbHOE TTOTBEPKICHIE HAIIlIa TUITOTe3a Jie bpoiins 0 BOJTHOBBIX
CBOICTBaX MUKpPOYACTHIL?

10. Yemy paBHa 1eOpoiiieBckas AIMHA BOJIHBI 3JIEKTPOHA, ABHXKYIIETOCS CO CKOPOCTBIO: &)
6:10° m/c; 6) 2187 km/c?

11. Yemy paBHa macca ¢poToHa KpacHOTo cBeTa (X=648 HM)? CpaBHHUTE €€ C Maccoi

12. snexrpona (9,11- 10% r).

13. Yemy paBeH umiyasc GpoToHa ais cBeta ¢ A=485 am?




14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

OHeprus poToHA paBHa 5 10" JIx. Haitzure JUIMHY BOJIHBI 3TOTO M3inydeHus. Yemy
PaBHBI JJIMHA BOJIHBI, Macca M UMITYJIbC I OTOHA ¢ dHEpruei 6,7 sB?

Ecnu atom renus umeet suepruto 0,04 3B (3HEprus TEMI0BOro JBUKEHUS PU KOM-
HATHOM TemrnepaType), TO Kakoi Oy/1eT COOTBETCTBEHHO JIeOpoiieBcKast IIMHA BOJIHBI?
Uro Ha3bIBalOT SHepruei nonnzanun? Kakas BeMunHa uMeeT ¢ Hel OJJUHAKOBOE YM-
CJI0BOE 3HaUeHHe? B Kakux eIMHULIAX OHU U3MEPSIOTCS?

YeMy paBHO YHCIIO BCEX BO3MOYKHBIX HOHU3AIIMOHHBIX MTOTEHINAJIOB /IS JAHHOTO aTOMa
¥ YTO SIBJISIETCS IPUYMHOW YBETTMUEHUS UX 3HaUYeHui B psny: 11<Ix<ls...?

Kak 3aBucuT BennurHa HOHU3AIMOHHOTO MOTEHIIMANIA OT 3HAYEHUS JUISI SJIEKTPOHA
IJIABHOT'O KBAHTOBOI'O YMCJIA M YEM 3Ta 3aBUCUMOCTh 00YCIIOBIIeHA?

Kak MOKHO 10 SKCIIEpUMEHTAIbHO HalJICHHBIM HOHU3ALMOHHBIM ITOTEHLIMAIAM yC-
TaHOBUTH HAJTMYHME B ATOME JICKTPOHHBIX CIIOEB M YHCIIO AJIEKTPOHOB, KOTOPHIE OHU
conepxat? Ilokaxure 3T0, MOIB3YSACh 3HAYCHUSAMH 3TUX BEIUYHH i 6epuuus: 11=9,3;
1,=18,2; 15=153,7 u 1,==217 3B.

Kak 1omKHBI OTIMYaThCS APYT OT Apyra HOHU3ALIMOHHbIE MOTEHIMAIbl aTOMOB: a)
HATPHS ¥ XJI0pa, 0) Kajaus ¥ KPUNTOHA, B) Oepriius 1 6apus?

UTto Ha3bIBalOT CPOICTBOM aTOMa K JIEKTPOHY? JIJsl KaKUX 3JIEMEHTOB 3Ta BeJIMYMHA
uMeeT HauboJIbLIee MOIOKUTEIbHOE 3HAUCHUE U JUISl KAKUX OTPULIATEIbHOE 3HAaUeHHE?
Kakue sxcnepuMeHTanbHbIe JaHHbIE YKa3bIBalOT HA HEBO3MOXKHOCTh CYILIECTBOBAHUS
MHOT'03apS/IHBIX POCTHIX HOHOB?

Kaxkoii BEIBOT MOKHO CIEJIaTh O CBOMCTBAX dJIEMEHTA 110 3HAYECHUIO I HET'O MOHU-
3allMOHHOTO MOTEHIIMAJIA U CPOJICTBA K AJIEKTPOHY?

Uto Ha3bIBAIOT a0COIIOTHOM U OTHOCUTENILHOHN 3JIEKTPOOTpUIaTeIbHOCTIO? Kak 1o
3HAYEHUIO ITON BETMUYMHBI MOXKHO, CY/IUTh O HAIPaBJIEHUHU CMEIICHUS SJIEKTPOHHOM
IUIOTHOCTHU U 00pa30BaHUU CBA3EH?

UTo Ha3bIBaIOT CTETIEHBIO OKUCIICHHS 3JIEMEHTa U YeMY paBHa UX 0011as CyMMa B
MOJIEKYJE U HOHE?

IIpy BBICOKMX WJIM HU3KUX 3HAYEHUSAX CTENICHb OKUCIICHHS 3JIEMEHTa MOKET ObITh paBHA
3apsiy ero cBOOOHOTO MPOCTOTrO HOHA?

MoxeT 11 AJinHa CBA3H OBITh paBHOW CyMMe paJiMycoB JIByX aTOMOB, KOTOpbIE €€ 00-
pasytot? [lokaxkute u 00bsICHUTE HA IpEMepe MoseKyIbl Hy, 3nas, uto 1/H/=0,053H1M, a
d/H- H/=0,074um.

Brruncnute sHepruio 6 -cBsizu C-C, ecnu crangapTHas TerioTta oopasosanus C-H u3
ra3zo00pa3HbIX yriiepoaa u Bomoposa paBHa -2815 kJ[»/Monb, a sueprus o-cesizu C-H
paBHa - 411,3 xJ[>/MOIb.

Oueprus aucconuanuu HJ pasua 298,4 kJ[>x/Monb. MoxHo 1 pasnoxuth HI Ha 3e-
MEHTHI IPU 00JIYICHHUH YIbTPA(PUOIIETOBEIM CBETOM A = 2:10% M2 Kaxkyto snepruro
HAJI0 3aTPATHTB, YTOOBI pasnoxkuTh 5-10°  HI?

[Touemy MakcuMalnbHasi KOBaJEHTHOCTH ocdopa MOKET ObITH paBHOM MSTH, a y a30Ta
TaKO€ COCTOSIHHE OTCYTCTBYET?

B pamkax reopuu BC 00bsICHUTB, TOUEMY y OOJIBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHON
BaJICHTHOCTBIO €€ 3HAYCHUs Pa3IMyaroTcs Ha 27



31

32.

33.

34.

35.

36.

39.

40.
41.

42.

43.

44,

45.

. JI7ig KaKuX 3JI€MEHTOB, UMEIOIIUX JIEKTPOHHBIE KOH(UTYpAIK BHEITHETO CJIOS aTOMa
2.2 424 £E2n5 pel nb - .
38" p°,4s°p, 58" p°, 6S” p° xapakTepHbI IepeMeHHas YETHASI ¥ IEPEMEHHAsI HEUETHAS
BaJICHTHOCTh?

Ha ocHOBaHWM pa3HOCTH JICKTPOOTPHUIIATSIIBHOCTH aTOMOB 3JICMEHTOB YKaKHUTE, KaK
W3MEHSETCS CTENEHb MOHHOCTH cBs3u B coequdenusx HF, HCI, HBr, HJ?

PaccuuTaiite a3 pekTHBHBIE 3apsabl aTOMOB BOJOPOa U XJI0pa, 00pa3yroInX KOBa-

JICHTHYIO IOJIIPHYIO CBA3b, €CIIU Uycn MOJIeKynbl HC1 pasen 3,4 10°%° Ki-m, a wmna
-1

cesi3u H- C1 pasna 1,2710™° m.

Kak  MOXHO OOBSICHUTH, 4YTO aMMHUAK M TPUPTOPU a30Ta, HIMEIOIUE OTUHAKOBYIO 1 -
pamMuIaIbHYI0 GOPMY H COIEPIKAIINE ATOMBI JJIEMEHTOB C IPUMEPHO OJIMHAKOBBIM
pa3I4YKeM B 3JICKTPOOTPHLATEIILHOCTH, CYIIECTBEHHO PAa3JIMYalOTCs IO BEJTMYHHE
qunonbHeIX MoMenToB: 1 (NH3) = 0,49 « 10 Kim, w(NF3)=0,07-10"%° Ko m?

Kak cornacoBaTh Manyro nosisipHOCTb cBsA3H B Mojiekyie CO (11 = 3,33 103

3HaunTeNbHBIM pazauareM B 30 C u O D0(C)=2,5; 30(0) = 3,5.

Knm) co

Jnuna cBsi3u H-F pasaa 0,092 uM, a monsipHOCTh coctaBisiet 45%. Hatigure w/H-F/.
. YCTaHOBHTH MPOCTPAHCTBEHHYIO CTPYKTYPY CIACIYIOLIMX MOJICKYIT:

COS, COCl,, CF4, SiFs”;
NHs, NO,, PH?, PO,*;
st, SC|2, SF4, SOze;
Cl,0, ClO;™ CIO, 7, JOg”.

. Ilokaxxute BAMSHKE HETIOAETIEHHBIX 2NeKTpoHHBIX nap /HII/ Ha popmy monekyn BrFs,
SF4, JCl, 7, JFs. IIpeackaxkure /2KBaTOpUaibHOE WK aKcHanbHoe/ pacmonokenue HIT.

Kax Ha ocHoBe Teopun MO onpenessitoT KpaTHOCTb CBSI3U MEXY ABYMsI aTOMaMu?
[IpuBenure npuMepsl.

Kaxk Teopust MO 00BsicHSIET HEBO3MOKHOCTh 00pa3oBaHus MoJiekyn Hep, Bey, Nes.

Kak teopust MO o0bsicHseT: a)anamaraetusm Mosekyn Na, Fz; 0) mapamarnetusm By u
02.

CocraButh sHepretrueckyio auarpammy MO gacturr NO', NO u NO™ 1 cpaBHHTB HX
KpaTHOCTh U E,?

CocraButh 3HepreTryeckyio auarpammy MO u AO monekyas! LiH Kakue opOuranu B
HEU SIBIIIOTCS CBA3BIBAOIIINMMH, d KAKUC HCCBA3bIBAIOIIITUMHU ?

VY kakoit mosiekynsl Ny niau CO Gostbiiie SHEPTHS TUCCOLUAIAN?

OOBscHUTE, TOYEMY OTPBIB OJTHOTO AJIEKTPOHA OT MouieKysbl CO mpUBOAMT K 0ciIad-
JICHHIO CBSI3H , a 0T MoJiekyibl NO™ k e€ ynpounenuto ?



46. Temnepatypa riaBnenns CaCl1,=780°C, CdCl,=560°Q paauyc Ca pasen 0,104 M,
Cd—0,09 um. OOBSICHUTH pa3IMdue TEMIEPATyp IUIABICHHUS.

47. TIpu nepexonae ot CsF k CsJ Temneparypa miaBieHus KPUCTAJIOB YMEHBIIIAETC.
OOBsicCHUTH HAOTIOJAEMBIH XOJT I3MEHEHHUS TEMIIEPATYPhI ILIaBICHUS.

48. O0BACHUTH HEYCTOMUUBOCTH TuApoKcuaoB Meau (1) u cepedpa (I).

49. OOBACHUTH C MO3UIUNA MPEICTABICHHIA O MOJSIPU3ALMA HOHOB MEHBIIIYIO YCTOHYUBOCTD
AuCl; B cpaBaenuu ¢ AuCl.

50. K2CO3 mnaButcs pu 890°C 6e3 paznoxenus, Ag,CO; paznaraercs yxe npu 220°C.
OOBSICHUTH yKa3aHHOE pa3Iuyue.

51. BaCl; B BOJHBIX pacTBOpax AUCCOLMHUPYET NONMHOCTHIO, & HYCl, moutn He aucco-
uupyeT. OOBSICHUTE 3TO Pa3InuKe B CBOMCTBAX COJIEH.

52. UTo Ha3BIBAIOT JIOMOJHUTEIBHBIM NOJIAPU3AIIMOHHBIM 3 PekTom? OOBSICHUTH, KaK €ro
2+ .
Hannuue B coequHeHmsx HY™ nemaer okcun HQO Menee ycroitunBbiM, yeM okcun ZNn0O,
HECMOTPS Ha OOJBIIHIA paJlyC HOHA PTYTH.

53. Kakoe coenunenue tepmudecku 6oiee yctoruuso: a) PbCO3z u CaCOs, 6) HQCly u
PbC|4, B) FeCls u N|C|3, F) Zn(OH)2 u Ca(OH)z, ZI) MgCOg u SrCO:s.

54. YeMm o0BsICHAETCS pa3HOCTh TeMIepaTyp kunenus azora (-195,8°C), kucnopona (-
183°C) u dropa (-187,9°C)? IloueMy HAMHOTO OTIMYAETCS OT HUX TEMIIepaTypa
kuneHus xyaopa (-34°C)?

55. YUeM 0OBSICHUTH pa3HyIO SHEPTHIO BOJOPOIHBIX CBS3€H.

56. Kak 1 mouemy U3MEHSEMCsl arperaTHOE COCTOSTHHAE TIPOCTHIX BEIIECTB MPH KOMHATHOM
Temrepartype B psaay ¢Top-iion. Kakoe arperatHoe cCOCTOSIHUE JODKEH UMETh acTat?

57. YeM OOBSICHUTD, UTO TEMIIEpATypa IJIABICHHS BOJbI 3HAUUTEJIBHO BBIIIE TEMIIEPATyPHhI
iaBiaeHust GpropoBogopona (-83°C), XOTs TUTIOJIBHBIA MOMEHT MOJICKYJIBI BOJIBI
(0,61:10%° Kir-m) Menbiue, geM mMonexyiast HF (0,636-107 Kim).

Ilpumepnuiit Komnaexkm 3a0anHuil 011 KOHMPOJILHBLIX padom

Bapuanm 1
1. Yro Ha3bIBAOT MPUHLUIIOM HEOIPEEIEHHOCTH U COOTHOLIEHUEM HEOIIPEAEIEHHOCTH.
2. M ckonbkux AO cymma N+1=8? EcTb 1 Takue opOUTaH y 3JI€MEHTOB MEPUOTTYECKON

CHCTEMBI? ATOMBI, KAKHX DJICMEHTOB MMEIOT HanOOIbIIIee 3HAYCHHE CyMMBbI N+]?
5 T2
3. Hamnumure snexktponHo-rpadudeckue dopmyisr: Cr, Cl+°, Te™, Th.

4, HamummuTe a5exkTpoHHbIE GOPMYITBI elle HEOTKPBITHIX 3eMeHTOB Nel08, Nel113 u yka-
JKUTE, KAKOE MECTO OHM 3aiiMYT B MEPUOJANYECKON CUCTEME.



5. CKopocCTb ABMKEHMSI 3JIEKTPOHA 10 IepBoi OOpOBCKOit opouTe paBHa 2187 km/c. Eciu
MIOTPELIHOCTh B ONPENIEICHUN CKOPOCTH paBHa 1 KM/c, TO Kakoi OyAeT IIpu 3TOM MOTPEIIHOCTh B
ompeneneHuu KoopauHatel? CpaBHUTE €€ CO 3HAaYCHUEM paJiyca OpOUTHI.

6. IToscuute MMPpUYXHY pa3JIM4Hrs B BEJIIMIUMHAX HOHHBIX PAaJIHYCOB IJIAA U303JICKTPOHHBIX
noHoB; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg”"); 0,57(AI*)

7. OOBsicHUTE 0c000 HU3KYIO YCTOWYMBOCTH COEIMHEHHUN P-3JIEMEHTOB 6-TIepruo/ia B BbIC-
wen C.O.

Bapuanm 2
1. [TpumeHUMO 111 TOHATHE TPACKTOPHHM ABMXKEHUS K MUKpouyacThLaM? Uem 3To onpenens-

€TCS M KaKoe MOHATHE €T0 3aMEHIET?

2. VYkaxxute 3HaU€HHE KBAHTOBBIX YMCEN /JI BHEIIHUX 3JIEKTPOHOB B aTOMaX 3JIEMEHTOB C
nopsiAKOBbIM HoMepoM 11, 14, 20, 23, 33.

3. Hanumure snextponHo-rpadudeckue Gopmysi: Pd, Zr? s7?,

4. Ha ocHoBaHuM y4eHHs 0 CTPOCHUU aTOMa OOBACHUTE, TOYEMY SHEPTETUYECKUH S-
MO/JIypOBEHb BKJIIOYAET OJHY OpOUTAITB, P-TIOYPOBEHB - TpH, d-IOAYPOBEHS - IsATH U f-
MOAYPOBEHB - CEMb. YKaXUTE MaX YKCIIO 3JEKTPOHOB HA ATUX MOIYPOBHSX.

5. Yemy paBHa AeOpOMICBCKas JJTUHA BOJHBI AJIEKTPOHA, IBUIKYILETOCS CO CKOPOCTHIO: a)
6-10° m/c; 0) 2187 xm/c?

6. DHeprus WOHU3AIUH MPU MOCIEeI0BATEILHOM OTPHIBE AJIEKTPOHA OT atoMoB M( cocras-
nset: E1=733, Ex=1447 u Ez=7718 x[)/momb. Uem 00bIcHUTD pe3koe Bo3pacTanue E3?

7. Kakyro cTpyKTypy A0KEH UMETh BOcbMOM nieproa? [IoBTOpseT 1u OH MOJHOCTHIO
ceapMou nepuoj?

Bapuanm 3

1. YeM 00BSICHUTH HEBO3MOKHOCTH 00pa3zoBanusi 100% HOHHOM CBS3U M YeMY IPUMEPHO
paBHa J0J1s1 KOBAJIEHTHOCTH B Har0oJiee HOHHBIX OMHAPHBIX COCTUHEHUSIX?

2. YCcTaHOBHTE POCTPAHCTBEHHYIO CTPYKTYPY CICIYIOIIMX MOJICKYJI U HOHOB, OIIPE/ICIIUB
opOUTaNyM IeHTpaIbHOro atomMa 1 ux tun rudpuausamun: NFs, NO,', PH3, PO43'.

3. Kak 10/mKHBI MEHSITHCS 3HAYEHHE MOMEHTOB JUIIOJIeH MoJieky: B psay: a) CIF-BrF-1F; 6)
NHs-P H3-ASH3?

4. [MonsipuzyeMocTh Kakoro U3 HOHOB Gosbie: F umu Br, S? wm Te?, CI" wmn I'? O6bsic-
HUTE TIPUYHHY.

5. T nia NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF,=-90°C, PF5=-94°C, SFs=-56°C.
OOBsicHUTH HaOMOJaeMYyt0 3aBUCHMOCTh. OOBsICHUTH pe3koe pasmuune Trur. AlF; u SiF,
CYMTasl, YTO MOJIAPHOCTH CBSI3M paBHOMEpHO yMeHbInaetcs oT NaF k SFe.



6. UeM 00BACHUTH 3HAUYMTENBHO O0Jiee Bricokue Tt u Tk. BOJBI U MJIABUKOBOM KHUCIIOTEI
110 CPaBHCHUIO C TEMH, KOTOPBIC TOJI>KHBI COOTBETCTBOBATH UX MOJIIPHBIM Maccam?

7. DNEeKTpUUECKUt MOMEHT U0 MOJIeKyibl HyS paBen

0,31-10%°Kir'm, a H,Se-0,08-0 K m. Omnpenenure, Kak OTHOCSATCS JUTUHBI JUTOJICH 00erx
MOJIEKYJI.

Bapuanm 4

1. [ToueMy npu HaTMYUK OJHOM CBSI3M MEX1y aTOMaMH OHA MOJKET OBbITh TOJIBKO O-
cBs3bt0? Ilpu Kakux ycnoBusx oOpasyercs m- U 0-CBsA3H?

2. Ckoubko cBsi3eit y atoma cepbl B Mosiekyiie SO,Cl,, y yrirepoaa B monekyine COCl,; kak
9TO COTJIaCyeTcs ¢ TUIIOM I'HOpHIu3aum?

3. Kakas monekysa MoseT cymectBoBath u mouemy? ClF3, FCl3, Brls, 1Brs.

4. Kak usmensiercs noispusyroniee 1eicTBUE HOHOB S-3JIEMEHTOB BTOpOH rpymnmnbl oT Mg k
Ba n nouemy 3T0 NPUBOAUT K MOBBILIEHUIO TEPMUYECKON YCTOHUYMBOCTH UX KapOOHATOB B TOU
K€ TOCIIEeI0BAaTEIBHOCTH?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHuTEe IPHYUHBI K3MEHEHUS 3TOM
BEJIUYHHEI.

6. Kakoe coenunenue 6omee Tepmuuecku yctoiunBo? PhCO3z i CaCOg; PhCly nu
PbBr4.
7. Paccuuraiite a3 pextuBHbIi pannyc nona Na B kpucramie NaF, eciu koHcTaHTa penier-

ki ero pasua 2,31-10™° m, paanyc mona F pasen 1,33-10™° m.

UYepes cepeOpsHBIN KyIIOHOMETp MPOMYCKAK TOK B TeYeHHE 34. AMIEpMETp MOKa3bIBall
cuiny Toka paBHyto 0,9A. Haiitu % norpenrHocTtu, 1aBaeMblii aMIIepMETPOM, €CITU 3 3TO BpPEeMs
B KyJIOHOMETpE Ha KaTojie Bbieauiioch 12,321 cepedpa.

Kpurepun oneHkn oTBeTa CTyAeHTa NP BHIIOJHEHHH KOHTPOJIbLHONH padoThI

Onenka TpeboBaHUs K 3HAHUSAM

OTJIMYHO NpPUBEJCHBl IOJHBIC TMPAaBWIbHBIC pEIIEHUs, OTBEThl T'PAMOTHO
apryMEeHTHPOBaHBI

XOpOIIO JOMYIIEHB! He3HAYNUTENbHBIC MOTPEIIHOCTH TPH OTBETaX Ha BOMPOCHI,

apryMeHTanus Obuia He OJTHOM



YAOBJICTBOPHUTECIIBHO B oTtBeTax Ha HEKOTOPBIC BOIIPOCHI AOMYIICHBI FPY6BIe OI_I_II/I6KI/I, 4aCTb

BBIBOJIOB HE apryMEHTHpPOBaHa WJIM apTyMEHTUPOBAaHA HEIIPaBUIbHO

HeyzaosnerBoputesibHO  OTBeThl Ha 50 u Oonee % BOMpPOCOB OMMOOYHBI, OOJBIIMHCTBO

10.

BBIBOJIOB HE ApPI'yMEHTUPOBAHbI WIM ApI'yMEHTUPOBAHBI HEITPABUIILHO

Ilpumepnuvie sapuanmul mecmoegvlx 3a0aHUl
Bapuanm 1
N3051eKTpOHHBIE ATOMBI U HOHBI
1) Fe?*, Co®* 2) Co, Ni** 3) Fe®*, Fe**  4) Co*, Mn
DJeKTpOHHAsE eMKOCTh T -1o1ypoBHS
1)14 2)6 3)18 4)10
DHeprusi CpoJCTBa K AIIEKTPOHY B MIEPHOJIE

1) He u3MeHsieTCsT  2) yMEHbIIIAeTCS
3) yBenuumuBaeTcss  4) OCTArOTCS MMOCTOSTHHOM

PaSPCH_ICHHHﬁ Ha6op KBAHTOBBIX YHCCII DJICKTPOHA

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

Haumenbpmmii paanyc uMeeT HoH
1) Cs™ 2) Ba** 3) Te¥4) I

Mopenb atroma, co3nanHas J.Pe3epdopiom Ha3pIBaeTCs

Hucno ypoBHEN y aTOMa ONpPEEIeTCs KBaHTOBBIM YHCIIOM

DHeprusi OTpbIBa JIEKTPOHA OT aTOMa Ha3bIBAETCS SHEPrUue

Ecnu snektpon aenaet BeiOop Mexay 4d U 5 S aTOMHOM OpOHMTANBIO, TO ATOM COIEPIKHT
-DJIEKTPOHOB

Y CTaHOBHUTH COOTBETCTBUE MEXK/Y SJIEKTPOHHBIMU KOH(PUTYpALIUAMU U XUMUYECKIMH
yacTULAMU

1: 1s°2s%2p°3s%3p*  A: Na'
2:1s°2s°2p®3s%3p°  B: N

3: 15%25%2p° B: $%
4: 15°25°2p° I: Al



11.

10.

Pacnionoxuth B mpaBUIIBHON MOCJIEI0BATENLHOCTH 3aII0OTHEHUS YHEPTeTUYECKUX
MO ypOBHEHN B aTOMax

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

Bapuanm 2
N3031€eKTpOHHBIE ATOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co®™", Mn
Ha6op kBanToBbIX uricen N = 3, | =1, s=+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P
OMHAKOBOE KOJIIMYECTBO AJIEKTPOHOB Y HOHOB
1) Ba®*, Mg®*, Cd**  2) Ba’+, I, Te*  3)Hg®,I,Sn  4) I, Cd**, sn™
DJIEKTPOHHAS EMKOCTh { -ITOIyPOBHSI
1)6 2)14 3)10 4)18
DHeprusi HOHU3AINHU B TPYIIIE
1) He u3MeHsieTcs  2) YBEIUYHUBACTCS
3) yMeHbIaeTcs 4) 0CTarTCs MOCTOSHHON
ATtomHbIe opOuTanu gart cymmy N+ | =9
1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6s

Yuciao HCCITapCHHBIX JJICKTPOHOB B ATOMC XpOMa B HCB036Y)KI[6HHOM COCTOSAHUU

Oueprus nonusanuu aroma Ca (3B): 11 = 6,113; I, = 11,871, I3 =51, 21. Tpetbs sHEpTHS
MOHM3AINH PE3KO BO3PACTAET U3-32 OTPhIBA AIIEKTPOHA

9.Uucno opOuraneit y atoma onpeaensieTcs KBaHTOBBIM YHCJIOM

YCTaHOBUTH COOTBETCTBHUE MCKAY JJICKTPOHHBIMUA KOH(bHpraL[I/IHMI/I 1 XUMHNYCCKHUMU
qaCTuamMu

1) 1s%25%22p°3s%3p°4s°3d® A F
2) 15°25°2p°3s%3p°4s'3d®  B: C
3) 15°2s%2p° B: Fe*™®
4) 1s%25%2p* I:Cr
Bapuanm 3

B psiny Bogopoaabix coequHenuit annemenToB VI A rpynmsr: H,O — HoS- HoSe
MOJISIPHOCTH cBsi3u D — H:



1) yBenuuuBaeTcs

2) HE U3MEHSETCS

3) ymeHbIIaeTcs

4) cHayasia yMEHBIIACTCS, TOTOM YBEININBACTCS

2. TonbKo KOBaJICHTHAs CBSI3b MMEET MECTO B COSAMHEHUH ¢ (POPMYIIOi
1) Ba(OH), 2) NH;NO3; 3) H,SO, 4) Li,COg3
3. Artowm yriiepojia B BO30YXJICHHOM COCTOSIHHH 00pa3yer:

1) deThIpe KOBAJICHTHBIC CBSI3H, 3 CUCT YETHIPEX HECTIAPCHHBIX YJICKTPOHOB

2) TpH CBs3M, 32 CUET JBYX HECIAPEHHBIX 3JICKTPOHOB M HETIOACTICHHOMN 3JIEKTPOHHOM
rapsl

3) HU OJHOM, aTOM yIJIepojia B HEBO30YKICHHOM COCTOSIHUHA XUMUYECKHX CBSI3CH He
oOpasyer

4) 1Be CBA3M, 33 CUET JABYX HECMAPEHHBIX 3JEKTPOHOB

4. BemecTBO, KOTOpOE HE MOTYT 00Pa30BHIBATH BOJOPOIHYIO CBSI3h
1) H,O 2) HF 3)HN3 4) Hi

5. sp° ruGpHaN3AIMs PeaTH3yeTCs OTHOCTBIO
1) SO, 2) CH,4 3) SO; 4) C10°

6. YCTaHOBHUTH COOTBETCTBHE MEXIY (PH3MUECKUMHU CBOHCTBAMHU M TUTIAMH
KPUCTAJUIMYECKUX PELIETOK:

1: KOBKOCTB

2: HU3Kas TeMIiepaTypa KUTeHUS

3: BBICOKAsi TBEPAOCTh

4: s5ieKTpUYecKasi IpOBOJUMOCTh PaCTBOpa
A: atoMHas

b: metannudaeckas

B: nonnasa

I': MmonexynspHas

7. YCTaHOBHUTH COOTBETCTBHE MEXy THOPUIU3AIKMEH H MOJIEKYJION MIIM YaCTULICH

1) sp A: BeCl,
2) sp’ B: CO5*
3) sp® B: NF;
4) sp’d I': PFs
J: PFg
E: XeFg

Bapuanm 4

1. BemecTBO ¢ MOHHOH CBSI3bI0 UMEET GOPMYILY



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

2. AToMHasi KpUCTAJUTMYECKasl PEIIeTKa XapaKTepHa JIst
1) amroMuHHS ¥ KapOu1a KpeMHUS

2) cepsbl ¥ ona

3) okcuaa KpeMHHUS U XJIOpUAa Kajus

4) anmaza u 6opa

3. Sp® THOPHN3ALHS PEalIH3YeTCs IOMHOCTBIO

1)SO, 2)SO; 3)CHs 4)CIO 5)CIO;

4. VYcTaHOBHUTH COOTBETCTBUE MCXKAY BC€IICCTBAMU U BUJaAMU XUMHYECKOM CBSI3M B HUX 1

BoJIb(hpam A: KOBaJICHTHasl NOJIIpHAs ajiMa3
aiaMas b: koBaJIeHTHas HEMOJIIpHAs aMMHAaK
aMHaK B: Metamnnyeckas

ImoBapeHHas COJIb

I': nounasa

5. YcTaHOBHTE COOTBETCTBHE MCIKOY BCIICCTBAMHU U TUIIAMHU KPUCTAJIMUCCKUX PCIICTOK

YTJIEKUCIIBIN Ta3
KapOOpyH[
HUKEIb

aueTaT HaTpus

A: nonnas

b: monekynspnas
B: MeTamanueckas
I': atomMHas

6. YcTaHOBUTH COOTBETCTBHE MEXIY T'MOPUAN3AIUCH U MOJIEKYIIOMN

1:  sp° A:  OF, B: SFg
2:  sp? B:  BF; I: SF,:
3: spd? E  XeFs JI: BeCl,
4:  spd

4:  spd

I(pumepuu OUEHKU omeema cmydenma npu 6blNOJIHEHUU mecmaoeovlx 3a0anuii

OneHka TpebGoBanwus K 3HAHUSIM
OlleHKa «OTJIMYHO» BBICTABISETCS CTYACHTY, €CIIH OH TJIyOOKO |
IIPOYHO  OCBOWJI  INPOTPaMMHBIA  Marepuan,  HMCUEpIIbIBAIOLIE,
MOCJIEI0BATENIbHO, YETKO U JIOTUYECKH CTPOMHO €ro M3jaraer, yMeeT
OTIIHYHO TECHO YBS3BIBATh TEOPHIO C MPAKTHKOH, CBOOOTHO CHPABISIETCS C

3ajja4aMy, BOIPOCAaMU M JPYIrMMHU BHUJaMHU INPMMEHEHUS 3HAHUH,
IIpUYEM HE 3aTPYAHSETCA C OTBETOM IIPH BHJIOM3MEHEHUM 3aJaHUM,



XOPpOIIO

YAOBJICTBOPHUTECIBHO

HCYAOBJICTBOPUTCIBLHO

powONdRE

10.
11.
12.

13.
14.

IIpaBUJIBHO 000CHOBBIBAET MMPUHATOC PCUICHUC.

OneHka «XOpoLIo» BBICTABISAETCA CTYAEHTY, €CIIM OH TBEPAO 3HAECT
MaTepual, TpaMOTHO M IO CYLIECTBY W3JIaraeT €ro, He JOIycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBET€ HA BONPOC, IPABUIIBHO
IIPUMEHSET TEOPETHUYECKUE IOJI0KEHUS NPU PELICHUU NPAaKTUYECKUX
BOTIPOCOB M 33]1a4, BJIAJIeeT HEOOXOAUMBIMU HaBBIKAMU H ITPHUEMaMH HX
BBITIOJIHEHHUS.

OrneHKa «yJIOBJICTBOPUTEIBHO» BBICTABIIACTCS CTYJICHTY, €CIU OH
WMEET 3HaHWS TOJIEKO OCHOBHOTO XapakTepa, HO HE YCBOWMJ €ro
JeTanel, JIOMyCKaeT HETOYHOCTH, HEJIOCTAaTOYHO  MPaBHIILHBIC
(GOpMyIHMPOBKH, HApPYIICHUS JIOTHYECKOW TMOCIEeI0BATEIbHOCTH B
U3JI0KCHUU MTPOrPAMMHOT0 MaTepualla, UCTIBITBIBACT 3aTPYJHCHHUS TIPH
000CHOBaHHUH OTBETA.

OneHka «HEeyAO0BIETBOPUTENBHO» BBICTABISETCS CTYACHTY, KOTOPBIN
HE 3HAET 3HAYUTEIBHON YacTW MPOrpaMMHOr0 Marepuaja, JOMYCKAaeT
CYILIECTBEHHbIE OIIMOKHU, UMEET 3aTPyJHEHUSI IPU OTBETE HAa BOIPOCHI
u 000CHOBaHHUH OTBETOB. Kak MPaBUIIO, OIICHKA
CHCYOOBJICTBOPUTCIIBHO» CTABUTCA CTYACHTAM, KOTOPBIC HE MOIYT
MPOJOIKUTh  OOyueHHWe 0e3  JOMONHUTEIBHBIX  3aHATUH 10
COOTBETCTBYIOIIEH AUCIUILIIHHE.

Ilepeuens eonpocos K IK3ameny

Mopnenn XuMHUYECKON CBA3U B COBPEMEHHOM HEOPraHUYECKON XUMUU

CummeTpust MOJIEKYJ, TOYEYHbIE TPYIIIBI CAMMETPHH.

Cummetpus opouranei, Tabiinna XxapakTepoB, IPEJCTaBICHHUS.

Meron MO-JIKAO s MHOTOAaTOMHBIX MOJIEKYJ. Jluarpammbl Youia: reomMerpus
MoJiekyn. Hekotopsie npunuumnsl u ciencraus merona MO-JIKAO.

Jlokanuzanusi, neiaoKanu3alus, THOpUAM3alUs Ha MpUMEpax COSAMHEHHH SJIEMEHTOB
BTOPOTO MEPHUOJIA.

['MnepBaIeHTHOCTb, INEKTPOHOAS(HUIIUTHBIE MOJIEKYIIBI.

[MpuHIMIT W30TIIO0AILHOTO COOTBETCTBUS. BaH-aep-BaanbcoBo B3amMoOJCHCTBHE B
MOJIEKYJIIPHBIX TBEP/bIX T€JIaX, KIaTPaThI.

HNonHas wmopenb CTpOEHHs KPUCTAUIOB, KOHCTaHTa MajeiyHra, 3HEprusi HOHHOU
PELIETKH.

VYcnoBusi o0pa3oBaHHs KOOPAWHAIMOHHOM CBSI3M B paMKax MOHHOW MOJENH |
npeacrasieHui JIprouca.

Teopuss MATKHX M KECTKHUX KHUCJIOT M OCHOBaHWM [InpcoHa — KBAHTOBOMEXaHMYECKHE
OCHOBBI ¥ KOJIMYECTBEHHBIN acCIleKT — ypaBHeHue Jparo-Beinanaa.

Y CcTOMYUBOCTh KOMIUIEKCOB, SHTPONMUMHBIA BKJIAQJ: XEJIAaTHPOBAHUE, B3aUMOJICHCTBUE C
MaKpOJIMTaH/IaMH, COJIbBATHBIN 2P EKT.

OCOOCHHOCTH KOMILIEKCO00pa3oBanus 0-3J1EMEHTOB.

Pacmierienne opOuTtaneii B moysix pa3inyHOl CHUMMETPHH.

@aKTOpHI, BIUSAIONINE HA MAPAMETPBI PACUIEIIIICHUS], CIIEKTPOXUMUYECKUHN PsiJi TUTaHI0B
(B3aUMOCBSI3b OPOUTAIBHOTO CTPOCHHUSI TUTAH/A C €T0 MOJIOKEHUEM 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 anekTpoHHAs KOHPUTYpAIUs aTOMOB, TEPMBI.

Pacmiennenne TepMOB OCHOBHOTO COCTOSIHHUS B 3aBHCUMOCTH OT CUMMETPHUHU OKPY>KCHHS.
OHepreTHYecKre auarpaMmbl JUii MHOTO3JEKTpOoHHBIX cucteM (Oprena um TanaGe-
Cyrano).

CHexTpsbl 31€KTPOHHBIX MEPEXO/I0B.

MaruuTHble CBOMCTBA KOMIUIEKCOB. fIBJIE€HHE MepeHoca 3aps/a,

[Tu-cBs3pIBaHNEe, 00pa30BaHUE KPATHBIX CBSI3EH METAILI-TUTAH]I.

Kommekcsr d-amementoB ¢ ITu-moHopubiMu surangamu: komruiekesl ¢ CO, NO,
HEHACBIICHHBIMU  YIJIEBOJOPOIAMH; METAJUIONEHBI, (YJUIEPHUIbI, MEeTaUIOKapOeHbI
(Oumepa u IlIpoka) — B3aMMOCBA3L XapaKTepa XMUMHYECKOW CBS3W U PEAKIIMOHHOU
CIIOCOOHOCTH.

MexaHu3Mbl peakiuii ¢ y4aCTUEM MOHOSIEPHBIX KOMIUIEKCOB.

DHeprus akTUBaIUH.

[Ipenckazanue  peakIMOHHOW  CIMOCOOHOCTH IO  DJIGKTPOHHOW  KOH(MUTyparuu
LEHTPAJIBHOTO aTOMa (Ha MPUMEPE MEPBOTO MEPEXOTHOTO PSIIA).

MexaHu3Mbl  OKHUCIIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUW: MPOIECChl  MEepeHoca
AJIEKTPOHA U TIEPEHOCA aTOMa, BHYTPH- U BHEIIHEC(EPHBIC MTPOIIECCHI.

OKucauTenbHOE MPUCOCINHEHUE U BOCCTAHOBUTEIIBHOE JIMMUHUpOBaHUE. [loHsATHE O
KaTAJINTUYECKOM IIUKIIE, KaTaJIU3 C Y4aCTHEM KOMILJIEKCOB MEPEXO0/IHBIX METAJIIOB.

Tunbl B3aUMOICHCTBUS METAI-METAJII B MHOTOSIZIEPHBIX KOMILJIEKCaX.

[Ipsimoe B3anMo1elicTBIE, KOCBEHHBIN MarHUTHBIN OOMEH.

OmnocpeloBaHHOE  B3aMMOJICHCTBHE MEXAYy aTOMaMH MeETayla B MOJMMEPHBIX
KOMIUIEKCaX, KoorepaTuBHbIN dQ ekt Ana-Temnepa.

CBs3b METAI-META/NI B OWSACPHBIX KOMIUICKCAX: COEAWHEHHUsS THUIIA [Mng]n' u
M,(OCR),.

[lonsiTue O CUrMa-KOMIIOHEHTE XHWMHMUYECKOM CBSI3M Ha MpPUMEpax COEAUHEHUH C
YETHIPEXKPATHOM CBS3HI0 METAI-METAJL.

M3MeHeHre KpaTHOCTH CBSI3U B coequHeHusx 4d u 50 MeTauioB MpU «IABHXKEHHH IO
MEePUOY»; YCTOMUYMBOCTh M PEAKIIMOHHAS CIIOCOOHOCTh COCAWHEHUU TPH HU3MEHEHUU
KpPaTHOCTH CBA3HU.

Knacrepsi, npasuiio DAH. CTtpoeHne u CBONCTBA KJIACTEPHBIX cOoeMHEeHU Tuia MeXg 1
MeX12. Uucna KBD u KCD, anektponnedunuTHbie COSIUHEHUS C MHOTOIEHTPOBOMN
CBSI3BI0 METAJI-METaJII.

BHemHue nuranapl ¥ TUraHAHBIA OOMEH B psaax coeanHeHud tuna MeXg u MgXj, ot
Zr(Hf) no Pd(Pt). KonneHcarust kiacTepHbIX (parMeHTOB.

[TonuaHMOHHBIE KJacTephl HA MPUMEPE COCIMHEHUH 3IEMEHTOB MOArpyHmsl docdopa,
npumenenne MetogoB MO u BC nmns onmucaHus WX 3JIEKTPOHHOTO cTpoeHHs. Dasw
HuHTIIs.

3oHHAs CTpyKTypa TBepmoro tena. OOpa3oBaHuWe 30H B pe3yjbTaTe MEPEKPHIBAaHUS
opbuTanei.

XapakTepUCTUKA  30HBI, IIOTHOCTH COCTOSIHUH. Metamibl,  AUAIEKTPUKHU.
[TonynpoBOIHUKHU: COOCTBEHHBIE M HecOOCTBEHHbIC. ['paHUIBI TPUMEHUMOCTH 30HHOM
MOJIEIIH.

DICKTPOHHOE CTPOCHHE OKCHIOB (-METAIIIOB CO CTPYKTYPOI KAMEHHOM COJIH.

Mogaenb npuOIMKeHUsI XAMUYECKOU CBSI3H.

M3MeHeHne eKTpopU3HYeCKUX CBOMCTB OT MeTajuia 10 audiekTpuka B psay T10-NiO,
BIIMSIHUE HECTEXUOMETPUHU Ha M3MEHEHHE JIEKTPOPU3UICCKUX CBOMCTB.

Oxcuipl co ctpyktypoit tuna ReOs, d-p nepekpriBaHUE MPU B3aUMOJICHCTBUNA «KATHOH-
aHnoH-KaTHOH Ha 180 oy.

BpoH3bl, MEpPOBCKUTHI: MEPEXO0Jl METAUI-AUICKTPUK B 3aBUCUMOCTH OT MPHUPOJIBI
MeTaJla U 3aCEJICHHOCTH «A»-TIO3UIINH.

['omouiornyeckue psiapl OKCUIHBIX COCTUHEHUM.



43. Huzkopa3mepHbIe TBEp/IbIE Tela.

44. 1lenioyeyHble CTPYKTYpPbI: OJHOMEpPHAsi IPOBOJAUMOCTD,

45, TTaiiepacoBckoe MCKaKeHue. J[BymepHbIe POBOIHUKKM HA MPUMEPax XaJbKOTeHHJOB d-
MeTaJuioB Thna MXj, UHTepKaIsAThI.

Hpumepbl IK3AMEHAUUOHHbBIX ounemos

UHT'YHICKHA TOCYJAPCTBEHHBIN YHUBEPCUTET

IK3aMeHaAMOHHBIN oniter Ne 1

ITo xypcy «CoBpeMeHHAsi HEOPraHUYeCKOi XUMMSD)

IUIS1_CTYAEHTOB 3 Kypca CHelnMaJbHOCTH «XHMHUS)

Bonpocekl.l. Mogenun XuMHUYECKOH CBSI3M B COBPEMEHHOM HEOPTaHMYECKOM XUMUMU.
2. [llpenckazanue peakIMOHHOH CIIOCOOHOCTH IO  3JIEKTPOHHOW KOH(HUTyparuu
HEHTPaIbLHOr0 aToMa (Ha MpUMepe MepBOro MePeXoaHOT0 psiia).
3. Huskopa3mepHble TBEpAbIE TENA.

BuJier paccMoTpeH M yTBep:KIeH HA 3acelaHuM Kadeapsbl

3aB. xkadenpoii, mpodeccop A.M.CanamoB

UHT'YHICKH TOCYJAPCTBEHHBIN YHUBEPCUTET

JK3aMeHALMOHHBIN Omier Ne 2

Ilo KypCy «COBDCMEHH&H HECOPraHuvdeCKass XuMus

IJI CTYAEHTOB 3 Kypca CHEeNHAJILHOCTH «XHMHA»

1. Bompocsl. 1. CrnexTpbl 3J€KTPOHHBIX IEPEXOI0B.
2. MarHuTtHble CBOMCTBa KOMIUIEKCOB. SIBIeHUE nepeHoca 3apsaaa,
3. DIEeKTpOHHOE CTPOEHHE OKCHIOB (-METAJUIOB CO CTPYKTYPOI KaMEHHOM COJIH.

buaer PACCMOTPEH U YTBEPKACH HA 3aCCAaHUU Ka(l)e[[pl)l

3aB. xkadenpoii, mpodeccop A.M.Canamos

Kpumepuu OUECHKU omeema HA IK3aAMeHe

4-GannbHas mIKana Iloka3arenu Kpurepun
(YpoBeHb




OCBOCHWUS)

OtnuuHo
(TOBBILICHHBIH
YPOBEHbB)

Xoporio
(6a3oBbIi
YPOBEHB)

VY 10BIE€TBOPUTEIH
HO
(moporoBbIit
YPOBEHB)

Heynosnersopure
JBHO
(ypoBeHB HE
chopMUpOBaH)

o

[lonHoTa WM3MIOXKEHUA
TEOPETUYECKOT 0
MaTepuana;

[Tonnora u
IIPaBUJIBHOCTb
pereHus
IIPAKTUYECKOIO
3aJJaHus;
[IpaBunbHOCTE W/MIH
apryMEeHTHPOBAaHHOCT
b U3JI0KEHUS
(mocie10BaTeNIbHOCTh
NEeNUCTBUI);
CaMocCTOSITETBHOCTD
OTBETA;

Kynbetypa peun;

U T.n.

CryaeHTOM JaH TOJHBIM, B JIOTHYECKOM
MOCJIEIOBATENIBHOCTU  Pa3BEPHYTBIA OTBET
Ha  IIOCTaBJEHHBIH  BONpPOC, TAE€ OH
MPOJIEMOHCTPUPOBAJI 3HAHUA NPEIMETa B
MOJTHOM 0o0beMe y4eOHOH mIporpammsl,
JOCTAaTOYHO ri1y0oKko OCMBICIIUBAET
JTUCLUIUINHY, CaMOCTOSITENBHO, u
HCUYEPIBIBAIOLIE OTBEYAET Ha
JIOTIOJIHUTEJIbHBIE ~ BOIPOCHI,  MPUBOJUT
COOCTBEHHBIE TPHUMEPHI MO MPOOIEMATHKE
[IOCTABJIEHHOTO BOIIpOCa, permin
MpeJIoKEHHbIE MPaKTHUYeCKue 3aaHus 0e3
OIIHOOK.

CTyneHTOM JaH pa3BEpHYTHIA OTBET Ha
IIOCTaBJIECHHBIM  BOIPOC, TH€  CTYACHT
JIEMOHCTPHUPYET 3HAHUS, TPUOOpPETEHHBIE HA
JICKIUMOHHBIX W CCMHMHAPCKHUX 3aHATHAX, a
TaKXe MOJYyYEHHbIE MOCPEACTBOM H3YUECHHS
00s3aTeNbHBIX Y4E€OHBIX MaTepHalIOB 110
KypCy, AAa€T apryMEHTUPOBAHHBIE OTBETHI,
IIPUBOIUT IIPUMEDPEI, B OTBETE IIPUCYTCTBYET
cBOOOAHOE  BJIAJICHHE MOHOJIOTHYECKON
peYbIo, JIOTUMHOCTh M TOCJIEI0BATEIbHOCTh
orBeTa. OJIHAKO JIOMYCKAETCs HETOYHOCThH B

OTBETE. Pemmn MIPEIJIOKEHHBIE
NPaKTUYEeCKHe 3aJaHus C HeOOJbIINMHU
HETOYHOCTSIMHU.

Crynenrom naH OTBET,
CBUJETEJCTBYIOIINN B OCHOBHOM O 3HAaHUU
NPOLECCOB  M3Yy4aeMOW  JIUCLUILUIUHBI,

OTJIUYAOIIUNACSA HEAOCTATOYHOW TITyOMHOMN
U TIOJHOTOW PACKPBITUS TEMBbI, 3HAHUEM
OCHOBHBIX  BONPOCOB  Teopuu, ciabo
c(OPMUPOBAHHBIMH  HABBIKAMHU  aHaJIH3a
SIBJICHUH,  TPOIIECCOB,  HEIOCTATOYHBIM
YyMEHUEM  JaBaTb  apryMEHTHUPOBAHHBIE
OTBETHI 51 MIPUBOIUTH MIPUMEPBHI,
HEJIOCTAaTOYHO  CBOOOAHBIM  BJIAJICHHEM
MOHOJIOTHYECKON PEYbi0, JIOTUYHOCTBIO M
IOCIIEA0BATECILHOCTBIO OTBETA.
JlomyckaeTcsi ~ HECKOJbKO  OMmHMOOK B
coJiepKaHuuU OTBETa " peueHnun
MPAKTUYECKUX 3aJIaHHI.

CryneHTOM AaH OTBET, KOTOPBIA COAEPIKUT

pan CEpPbE3HBIX HETOYHOCTEH,
OOHapy>KUBAIOIIMK HE3HAHHE IPOLECCOB
n3y4aeMoi MpeAMETHOMN obnacty,

OTJIIMYAIOIIMICS HETJIIyOOKHUM pacKpbITHEM
T€Mbl, HE3HAaHUEM OCHOBHBIX BOIPOCOB
TEOpHH, HEC(HOPMHPOBAHHBIMU HABBIKAMH




aHalii3a SIBJICHUM, MPOILIECCOB, HEYMEHUEM
JaBaThb aprMeHTI/IpOBaHHLIe OTBCTHI,
ciabbIM  BJIAEHHEM  MOHOJIOTHYECKOM
peublo, OTCYTCTBUEM  JIOTUYHOCTH U
IIOCJIENOBATEIILHOCTH. | 3380:10)10 81
MOBEPXHOCTHBI. PelieHne mnpakTHYEeCKUX
3aJlaHuid HE BBINIOJIHEHO. T.e CTYIeHT He
CroCcOOCH OTBETHTHh HAa BOIPOCHI Jaxe MPHU
JIOMIOJTHUTEIBHBIX ~ HABOJSIIUX  BOIPOCAX
MpenoaaBaTes.

9.VYEBHO-METOJINYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
T CHUTIIMHBI

9.1. YueOnas aureparypa

a) OcHoBHAA:

1. Jx. Xstou. Heoprannueckas xumus. — J1., Xumus, 1986.

2. Y.H.P. Pao, JIx.I'onanakpumnan. HoBble HarpaBieHuUs] B XUMHU TBEPAOTO Tela. -
Hosocubupck, Hayka, 1990.

3. P.Xoddman. CtpoeHune TBEpIbIX TNl U TOBEPXHOCTEH: B3TIISA XUMUKA-
Teopetuka. — M., Mup, 1990.

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

5. W.b. bepcykep. DneKTpoHHOE CTPOEHUE U CBOMCTBA KOOPIMHALIMOHHBIX

coeauHenuii. — JI., Xumus, 1986.

0) IONMOJIHUTEJbHAS JIUTepaTypa:

1. ®.AKorron, [Ix. YuikuHcoH. CoBpeMeHHas HeopraHudeckas Xxumus. — M.,
Mup, 1996.

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

coequHeHui. — M., Bricmmas mkoia, 1990.

B.Xiokkens. Xumuueckas cBsa3b. — M., I, 1995.

N.C.Amutpues. Cummerpus B Mupe moiekya. — JI., Xumus, 1976.

C.ILI'youn. Xumus knactepoB. — M., Hayka, 1987.

®.A.Korron, P.Yonron. Kparasie cBs3u metami-metamt. — M., Mup, 1985.

N o g > w

JI.M.KoB6a. Oxucinsl nepexoaHsix MetamioB. — M., MI'Y, 1973.



9.2. HTepHeT-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

NogakowhE

9.3. IlporpammHoe odecnieueHune

YHuBepcuter  0o0€clieYeH  HEOOXOJUMBIM  KOMIUICKTOM  JIMIIGH3MOHHOTO W CBOOOJHO
pacrnpocTpaHseMoro NporpaMMHOT0 00ecredeHus1, B TOM YHCIIe OT€YECTBEHHOT0 MPOU3BOICTRA.

Kaxnprit oOywatommiics B TedeHHWE BCero Imepuoaa oOydeHuss oOecnedeH WHAWBHIYaTbHBIM
HEOTPaHWYECHHBIM IOCTYTIOM K 3JIEKTPOHHOH MH(POPMAIIMOHHO-00pa30BaTeIbHON Cpelle YHUBEPCUTETA U3
000l TOYKHM, B KOTOPOH HWMeEeTCs JOCTYl K HWH(POPMAIUOHHO-TEICKOMMYHUKAIIMOHHON CEeTH
«VHTEpHET» KaK Ha TEPPUTOPHH YHUBEPCHUTETA, TaK U BHE €e.

VYHuBepcUTeT oOOEeCIeueH CIEeAYIOIMM KOMIUIEKTOM JIMIEH3MOHHOTO IPOrPaMMHOTO

oOecrieyeHus.
1. JInueHsumoHHOE nporpamMmHoe o0ecneueHue, ucnonb3zyemoe B MHrl'y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.I1porpammusiii kommiekc MMUC “Busyansnast Ctynus TectupoBanus’”

1.4. AutuBupycnoe I10 Eset Nod32

1.5.CpaBouno-nipaBoBasi cucteMa “KoHcynpTanT”

1.6.CpaBouno-nipaBoBasi cucrema “I'apant”

Hapsu:[y C Tpa,ZII/II_II/IOHHBIMI/I NU3JaHUAMUAU CTYJICHTI)I n COTPYIIHHKH NMCIHOT BO3MOXHOCTH
I10JIb30BAaThCA E)HGKTPOHHI)IMI/I ITOJTHOTCKCTOBBIMHU 6a3aMI/I JAHHBIX:
Tabnuua 9.1.

Ha3zBaHue pecypca Ccbuika/moctyn

OnekTpoHHass  OuOnuoreka omnaiH «EauHoe  okHo K | http://window.edu.ru

00pa3zoBaTeIbHBIM Pecypcam»

«O6pa3oBarensHBIi pecype Poccumy» http://school-collection.edu.ru

@enepanbHblii  0Opa3oBaTeNbHBI  HOpTAN:  yupexuaeHus, | http://www.edu.ru —

nporpammel, cranaaptel, BY3sl, Tectel ET'D, THA

denepanbHblii  HeHTp — uHpOPMAaIMOHHO-0Opa3oBarensHbIX | hitp://fcior.edu.ru -
pecypcoB (OIIOP)

ObC  "KOHCVYJIbTAHT  CTYIEHTA". Onexrponnas | http://polpred.com/news
OuOMIMOTEeKa TEXHHYECKOTO By3a

UznarenscTtBo «Jlanpy. DnekTpoHHO-OMOIMOTEYHAs cCHCTEMA http://www.studentlibrary.ru -

Pycckas BupTyansHas OHOIHOTEKA http://rvb.ru —



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/

UznarensctBo «JlaHpy. DnekTpoHHO-OMOIMOTEYHAsI CHCTEMA

http://e.lanbook.com -

ExenenensHuk Hayku 1 oOpasosanus FOra Poccnn «Axkanemusi»

http://old.rsue.ru/Academy/Archives/|
ndex.htm

Hayunas snextponHas 6ubnmoreka «e-Library»

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

OnekTpoHHO-O0nbnoTeuHas cuctema IPRbooks

http://www.iprbookshop.ru -

DIIeKTPOHHO-CIIPABOYHAS
obpazoBanus « MTHOOPMHIO»

CUCTEMa  JOKYMCHTOB B

chepe

http://www.informio.ru

I/IH(bOpMaHI/IOHHO-HpaBOBaH cucremMa <<KOHCYHBT3HT-HIHOC)>

CereBasi BepcHs, JOCTYIMHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOW CETH
Nuarl'y

HNudopmannonHo-nipaBoBas cucreMa «["apanT»

CereBast Bepcusi, IOCTyImHa CO BCEX
KOMITHIOTEPOB B KOPIOPATUBHOW CETH
Narly

OneKTpOHHO-O0uOIMoTeuHas cuctemMa «FOpai»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

TeopeTnyeckuii Kypc

1) Jlex1uu: mpe3eHTaIuy.

2) KoHTpomnbHBIE TECTHI.

3) Criucok BOMpOCOB J1J1sl MPOBEAEHHSI KOJJTIOKBHYMOB.
4) TaOuuLbl 110 OTAEILHBIM TEMAaM.

5) BapuanTsl 3aanuil 1715 KOHTPOJIBHBIX padoT.

6) BapuanTs! 3a1aHuii 151 CaMOCTOSATENBHBIX PadoOT.

11. METOANYECKHUE YKA3AHUA JJI1 OBYYAIOIIIUXCS ITO OCBOEHUIO

TACIHATITAHBI

Hucuunnuna «CoBpeMeHHasi HEOpraHWYecKas XHWMHs» HampaBjieHa Ha (QopMupoOBaHHE

komrerenuii: YK-1, I1K-4.
[TpoMexyTodHast aTTeCTAIHS PEAOJIAracT YK3aMEH.

HpI/ICTyrIaH K U3Y4YCHHUIO AUCHUILINHBI, H606XOI[I/IMO B HICPBYIO OYUCPCAb O3HAKOMUTLCH C

coJiep>kanreM padoueit mporpammsel quctumiinHel (PITT).

Jlexuuum UMEIOT LENBI0 JaTh CHCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUIA.
[Tpu n3ydeHuu u npopaboTKe TEOPETUUECKOT0 MaTepuana HeoOX0IuMo:
- MOBTOPUTH 3aKOHCIIEKTMPOBAHHBIN Ha JICKIMOHHOM 3aHATUU MaTEpHUal U JONOIHUTH €ro C

Y4E€TOM PEKOMEHJIOBAaHHOM M0 JAHHON TEME JINTEPaTyphI;

- [Ipu CaMOCTOATCIBHOM H3YYCHHUU TeOpeTquCKOﬁ TEMbI CACJIATb KOHCIICKT, HWCIIOJb3Yys

pekomennoBanusle B PIIJI nmTeparypHsbie
TEJICKOMMYHUKALIMOHHOM ceTu «HTepHeT»

UCTOYHHKH M  PECYPCHI

nH(pOPMALIMOHHO-



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/

- IPY OJTOTOBKE K MPOMEKYTOUHOM aTTECTAllMU MO MOAYJIIO UCIOIB30BaTh MaTepuaibl (hoHIa
OILICHOYHBIX CPEJICTB.

[IpakTuyeckre 3aHATUS TPOBOMATCS C LEJIBIO YIIYONeHUs M 3aKpeIuIeHUs] 3HaHMH,
IIOJy4EHHBIX Ha JIEKUUSAX M B IIPOLECCE CAMOCTOSTENbHOM padOThl HajJ HOPMATUBHBIMU
JOKYMEHTaMH, YUeOHOH 1 Hay4YHOI TUTEepaTypOil.

[Ipu moAroTOBKE K MPAKTUYECKOMY 3aHSATHIO HEOOXOAMMO:

- U3Y4YMTb, IOBTOPUTH TEOPETUUECKUI MaTEpHUall 110 3aJaHHON TEME;
- [IpH BBIMIOJIHEHUH JIOMAIIHUX PACUETHBIX 3a/1aHUi, U3yYUTh, IOBTOPUTH TUIIOBbIE 3aaHMUS,
BBITIOJIHSEMBIE B ayIUTOPUH.

Pexomenaanum no padore ¢ HAy4YHOIi U y4eOHOI JuTEpPaTypOii

Pabora ¢ yueOHOIi 1 Hay4HO JTUTEPATypO SBISIETCS TTIaBHON (OPMOI CaMOCTOSITEIBHOM
paboTel U HeoOXoAMMa IpPHU MOArOTOBKE K YCTHOMY OIIPOCY Ha CEMHMHApCKHUX 3aHATHUAX, K
MOJTyJIBHBIM KOHTPOJBHBIM paboTaM, onpocy, 3auery. OHa BKIIOYaeT MpopaboTKy JEKIIHOHHOTO
MaTepuaja — H3y4eHHE PEKOMEHIOBAHHBIX MCTOYHHKOB U JIMTEPATYPHI 110 TEMATUKE JICKIIHM.
KoHcnekT nexkuuu A0KeH coaepkaTh pedepaTUBHYIO 3alHCh OCHOBHBIX BOIPOCOB JICKIUH,
IIPEUIOKEHHBIX TpernojaBaTeaeM cxeM (IIpU HMX JAEMOHCTpalMM), OCHOBHBIX HCTOYHHUKOB M
JUTEPATYPHI 10 TEMaM, BBIBOJBI IO KaXKAOMY BOIpocy. KoHCIEKT noimkeH ObITh BBIOTHEH B
OTAeNbHON TeTpanu mo mpeamery. OH JOKeH ObITh aKKypaTHBIM, XOpOILIO YHMTAaeMbIM, HE
COJIEPXKATh HE OTHOCSIIYIOCS K TeMe WH(OPMAIIHIO UIH PHCYHKH.

KoHCneKTel HaydHOM JTUTEPATYPBI IIPU CAMOCTOSITEILHOU MTOATOTOBKE K 3aHATHIM JOJIKHBI
OBITh BBINIOJHEHBI TAK)KE AKKYpaTHO, COJEP)KaTh OTBETHI HAa KaXK/blil NOCTABIEHHBIA B TEME
BONPOC, MMETh CCBUIKY Ha HCTOYHUK HMH(OpMamuu c oO0sA3aTesbHBIM yKa3aHHUEM aBTOpa,
Ha3BaHUS W TOJa W3JaHMS HCIOJIB3yeMOW HAy4YHOH suTepaTypbl. KOHCHEKT MoXeT OBITh
OTIOPHBIM (COJEpPKaTh JIUIIb OCHOBHBIE KJIFOUEBBIE MO3UIMH), HO TIPU 3TOM MO3BOJISIOLINM /1aTh
MIOJTHBIN OTBET MO BOIIPOCY, MOXKET OBITh MOAPOOHBIM. OOBEM KOHCIIEKTa OMPEIEIISETCS CaMUM
oOyuaromumcs.

B npouiecce paboThl ¢ yueOHOW U HAyYHOU JIUTEpaTypOoi 00ydarOIUNCs MOKET:

- JlenaTh 3allUCH IO XOJAY YTEHHs B BHUJAE IMPOCTOr0 WIM pa3BEepHYTOro IjaHa (CO34aBaTh
IepeueHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJATH Te3UCHl (LUTHPOBaHME HambOoee BaXXKHBIX MECT CTaTbM WJIM MOHOrpaduu,
KOPOTKOE M3JI0KEHNE OCHOBHBIX MBICIIEN aBTOPA);

- TOTOBUTbH aHHOTALIMHU (KpaTKoe 0000IIeHNEe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3J1aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3UCHI).



PaGouass mporpamma nmucruruiiHbl «COBpeMEHHas HEOpTraHWYecKas XHMHS» COCTaBJICHA B
cootBerctBuU ¢ TpeboBanmsimu PI'OC BO mno cnemmamprocTHn  04.03.01. «Xumus (ypoBeHb
OakanaBpmara)», YTBEPXKICHHOTO TMPHKa3oM MUHHCTEpCTBA 00pa3oBaHUs W Hayku Poccuiickoit
Oenepanuu ot 17 umrons 2017 . Ne 671
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