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1. IEPEYEHb KOMIIETEHIIUI, ®OPMUPYEMBIX TUCHUIIINHOMN

Kon HaumeHoBaHue Nuaukarop B pesyibTarte ocBoeHHs
KOMIIETEHI] KOMIIETCHLIUH JOCTH/KEHHSA AUCHUIIJIMHBI 00yYarouiics
HH KOMIICTCHIIHH HOJIKeH
Yuueepcanvnvie komnemenyuu u unOUKaAMOPsL UX 0OCHUIICEHU
YK-1 Cnocoben ocymect- YK-1.1. Ananuzupyer | 3HaTh:

BJIITh MOUCK, KPUTH-
YeCKHUil aHaAIu3 1
cuHTe3 uHdopmanuu,
NMPUMEHATh CUCTEM-
HBIA OAXO0J JIS pe-
HIEHUS] NOCTABJIEHHbIX
3a1a4

3ajady, BBIICNSAS €€
0a3oBbIC
COCTaBJISAIOIINE;
VYK-1.2. Ompenenser,
HHTEPIIPETUPYET u

pamxupyer uH(opma-
U0, TpeOyeMyr s
peleHnsT TIOCTaBJICH-
HOM 3a7a4M;

YK-1.3. OcymecTBis-
€T TIoncK HH()OpPMAITUU
JJIsA PECHICHUA I10C-
TaBICHHON 3aJa4ydl IO
PasIn4HBIM TUIIaM
3aIpOCOB;

YK-1.4. Tlpu obpa-
botke  wmH(DOpMAIUU
ornu4aeT (PaKTel  OT
MHEHUH, HWHTepIpeTra-
Ui, OIeHOK, (hopMu-
pyer coOCTBEHHBIC
MHEHHUS M CYXJICHUS,
apryMeHTHPYEeT CBOM
BBIBOJILI W TOYKY
3peHUS;

YK-1.5 Paccmarpusa-
€T W TIpejIaraeT Bo3-
MOJKHBIE BapHAHTHI pe-
IIEHUS TTIOCTAaBJIIEHHOMN
3aJ]a41, OLIEHUBAs UX
JIOCTOMHCTBA U HEJIOC-
TaTKH.

- IOHATHE U Kiaccu(puKanus
CHUCTEM;

- CTPYKTYpY U 3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUS CHCTEM;

- 0COOEHHOCTH CCTEMHOTO
MOJX0/1a B HAYYHOM IT03HAHUM;

- IOHATHE O CUCTEME, €€ LEAX,
3ajayax ¥ OOMIMX MPHUHIUIAX;

- OCHOBHBIE TEXHOJIOTHH TIOMCKA U
cbopa nH(hOpMany;

- bopmatel mpencTaBIeHUS
WHPOPMaIUK B KOMITBIOTEPE;

- IPaBUJIa UCTIOJIb30BAHUS CPEICTB
CBSI3H;

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

- TEXHOJIOTHIO OCYILIECTBIICHUS
novicka nHMop Manuwy,

- TEXHOJIOTHIO CUCTEMAaTU3aLH
NOJy4eHHON HH(OpMaLuy;

- COCOOBI CTaTHCTUYECKOH 00pa-
OOTKM JaHHBIX, TPEJICTABICHHBIX B
Pa3IMYHBIX U3MEPUTEIIBHBIX HIKa-
Jlax ¥ aHAJU3 MTOJIyYCHHBIX Pe3yJib-
TaTOB;

- BUJIBI U ()OPMBI PAOOTEHI € TIe/1a-
FOTUYECKON U HAYYHOU JTUTEepary-
poii;

- TpeOOBaHMsI K 0(OPMIICHHUIO
Ooubnmorpadun (cnrcka Turepary-
pBI).

Ymersn:

- paboTathb ¢ nHopmanuei,
MIPEJICTAaBIECHHON B PA3INYHON
opme;

- 00pabaTEIBaTh TAHHBIE CPEACT-
BaMH CTaHJAPTHOT'O MPOrPaMMHOTO
o0OecITeueHus;

- CHHTE3UpOBaTh MH(OPMAIIHIO,
MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX; -

- BBIOMpaTh UCTOYHUKH HH(DOPMa-
UM, a/IeKBaTHBIE TIOCTABICHHBIM
3aJauyaM U COOTBETCTBYIOIUE Ha-
YYHOMY MHPOBO33PEHHIO;

- OCYIIECTBIIATH MIOUCK HH(POpMa-
uuy;

- HHTEPIPETUPOBATh U PAHKUPO-




BaTh UHPOPMAIIHIO, TPEOYEMYIO JIIIs
peleHHs TOCTABIICHHOM 3a1a4H.
Baagers:

- IEPCOHANBHBIM KOMITBIOTEPOM H
MTOUCKOBBIMH CEPBUCAMH;

- METOJIUKAMH aHAJMTUKO-CUHTE-
THUYECKOI 00paboTKH HHPOPMAIH
U3 pa3IMYHBIX HHPOPMAIIOHHO-
MOUCKOBBIX CHCTEM (IIpeAMETH3a-
1ysl, aHHOTHPOBaHue, pedepupo-
BaHUE).

Hpot[)eccuonaﬂbnble KomnemeHnuuu u unbukamopbt UX O0CMUICEHUA

IIK-4 Cnoco0eH NpUMeHSTh
OCHOBHbBI€E €CTECTBEH-
HOHAYYHbIE 3aKOHBI
NPHU 00CYKAeHUH T10-
JIy4eHHBIX pe3yabTa-

TOB.

IIK-4.1. 3HaeT OCHOBBI
(hyHIaMEHTATLHBIX
paszenoB MaTeMaTHKH,
(U3UKH, XUMAHU, HAYK
0 3eMi1e ¥ OHoJIOrHY,
HEOOXOTUMEIE B TIPO-
(heccroHaNbHOI nes-
TEILHOCTH, BO3MOXK-
HOCTH Y 00JIaCTH TIpH-
MEHEHUS] METOJIOB JK-
CIIEPUMEHTAIBHBIX HC-
CJIeJIOBaHMH B (PHU3HKE.

IIK-4.2.Ymeer uc-
[10JIb30BaTh OCHOBHEIE
3aKOHBI €CTECTBEHHO-
HAYYHBIX JTUCIUILINH
IUIS OOBSICHEHMS
9KCIIEPUMEHTAIBHBIX
pe3yJIbTaTOB; MIPUMeE-
HSITH METOBI MaTeEMa-
THYECKOTO aHaIn3a 1
MOJICTTUPOBAHHUS, OC-
HOBHBIX 3aKOHOB (hu-
3UKH JIJIS pEIICHUs 3a-
Jiad pohecCuoHab-
HOMU JIeSITeIIbHOCTH;

IK-4.3.Bnaneet me-
TOJIaMHU TeOpeTHYec-
KOTO ¥ 9KCIIEPUMEH-
TaJbHOT'O UCCJICI0BA-
HUSI, HABBIKAMU TIPH-
MEHEHHS OCHOBHBIX
3aKOHOB €CTECTBEHHO-
Hay4YHbIX JUCHUILINH
B IpOo(heCCUOHANTBHOM
JICATSIIbHOCTH.

3HaTh:

- OCHOBHBIC MTOHSITHS COBPEMEHHOMU
BBICIICH MaTEMaTHKU;

- (hyHIaMeHTaIbHEIE 3aKOHBI
MIPUPOJIBI 1 OCHOBHBIE (PU3UIECKHE
3aKOHBI B 00JIACTH MEXaHHKH,
TEPMOJMHAMHUKH, IIEKTPHUIECTBA U
MarHeTHU3Ma;

- COBPEMEHHbBIC TCHICHITUU
pa3BuTHs HHQOPMATHKH U
BBIYHUCIIUTCILHON TEXHUKH,
KOMITBIOTEPHBIX TEXHOJIOTHH;
YmMmern:

- IPUMEHSATH MAaTeMaTHYECKUE
METO/IBI JISL PEIIEHUsI IPaKTHIeC-
KHX 3a]1a4;

- IPUMEHATH (PU3UUYECKUE 3aKOHBI
JUTS pEIIeHUs IPAaKTUYECKUX 3a71ad;
- IPUMEHSAThH BBIYUCIIUTEIBHYIO
TEXHHKY JUUIS PEIICHUS MTPAKTH-
YECKHX 3a7aY;

- paboTaTh C COBPEMEHHBIM JKCIIE-
PuMeHTaIbHBIM 000pPYI0BaHUEM;
Baanern:

- METOZaMH MaTEeMaTHIECKOTO
aHaJn3a;

- JJIeMEeHTaMH (PYHKIIHOHAIEHOTO
aHaJIn3a;

- COBPEMEHHBIMU YHCACHHBIMHU
METO/IaMH;

3. OueHuBaHue BbINOJIHEHHUS MNPaAaKTHICCKUX 3aJaHuH

4-6annabHas
IIKaJa
(ypoBeHb
OCBOEHMSI)

TToxa3aTenn

Kpurtepun




OTnn4HO
(OBBILLIEHHBIHN
YPOBEHD)

Xoporo
(6a30BbIi
YPOBEHD)

VY 10BIE€TBOPUTEINH
HO
(moporoBbIit
YpOBEHbB)

Heynosnersopure
JBHO
(YpoBeHb He
chopMHpOBaH)

1.TlomHOoTa BBIDOJIHE-
HUSA MPaKTUYECKOTro
3aJaHMA;

2. CBOEBPEMEHHOCTb
BBITIOJIHEHMS 3a/1aHUS;

3.IlocneroBaTebHOCTD
u paIMoHaIbHOCTh
BBITIOJIHEHMS 3a1aHUS,

4. CaMOCTOSITEILHOCTD
peleHus;

5.ut.m.

Crynenrom 3aJaHue peleHo
camocrosTenbHo. Ilpu 3TOM  cocraBieH
MIPaBUJIBHBIN AITOPUTM PELICHUS 33]IaHusl, B
JOTHYECKUX PAaCCYyKICHHAX, B BBIOOpE
dbopMyIl U pelIeHUH HEeT OIIMOOK, MOJy4eH
BEPHBIN OTBET, 3a7aHue peLIeHo
palMOHATBHBIM CIIOCOOOM.

CTyIneHTOM 3aZjaHue PELIeHO € MOJCKa3Kou
npenojgasarens. Ilpy  sToM  cocraBieH
IIPAaBUJIbHBIM aJITOPUTM PELICHUs 3aJaHUsl, B
JIOTUYECKOM PAaCCYXJIECHUU U PELIEHUM HET
CYLIECTBEHHBIX OLIMOOK; IPAaBUIIBHO C/IETaH
BbIOOp (dopMysn s pelIeHHs;  eCTh
0O0BSICHEHUE PELICHMs, HO 33aJJaHhEe PEIIeHO
HEPAUOHAIBHBIM CIIOCOOOM MJIM IOIIYILEHO
He Oosee JBYX HECYIIECTBEHHBIX OLIMOOK,
MIOJIy4EH BEPHBIA OTBET.

Crynentom 3aJlaHnue perieHo c
MmojJCKaskaMu Tmpenojaasarens. [Ipu sTom
3aJaHUC ITOHATO HpaBI/IJH)HO, B JIOTHYECCKOM
pPacCyXJI€HUU HET CYIIECTBEHHBIX OLIMOOK,
HO JIOMYIIEHBI CYIIECTBEHHBIC OLIMOKU B
BbIOOpEe GOpMyNnl HIM B MaTEeMaTHYECKUX
pacyerax; 3aJlaHue PEeHIeHO HE IMOJTHOCTHIO
WIN B OOIIIEM BUJIE.

CTy,Z[eHTOM 3aIaHUEC HE PCIICHO.

3. CooTBeTcTBHE M3y4aeMbIX Pa3/1ejioB, Pe3yJbTATOB 00yYeHHUSs U
OLICHOYHBIX CPeICTB

Ne KonTponupyemeie pazesnsl Koa xonTponu- HanmeHnoBanue o1ieHOYHOTO
/i (TeMbl) JUCIUIINHBI pyemoii Kkomre- cpelcTBa
TEeHIINH (WU €€
4acTH)
1 [Monemn xummueckoit cmssu B  YK-1,IIK-4 cobecenoBanue
HEOPTaHMYECKON XUMUH. TECTOBBIN KOHTPOJIb
KOHTpOJbHas paboTa
2 |O6pa3zoBanue, yctoiduuBocth u|  YK-1,I1K-4 cobecenoBaHue
PEaKIMOHHAs CITOCOOHOCTh MOHO- TECTOBBII KOHTPOJIb
S1IEPHBIX KOMILIEKCOB KOHTPOJIbHAsE paboTa
3 |Mommsmepusie cuctemsl, B3anmo-| Y K-1, IIK-4 cobeceioBaHUE
neiicTBHe MeTalllI-MeTajll, OCHO- TECTOBBII KOHTPOJIb
BBl XIMHUH KJIACTEPOB. KOHTpOJIbHast paboTa




Beenenue B anekrponHoe crpoe-|  YK-1, I[IK-4 cobecenoBaHuE
HHUE TBEP/OTO TElIa. TECTOBBIN KOHTPOJIb

KOHTpOJIbHas padboTa
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4. OHEHOYHBIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH, MIPOMEXYTOYHOMN ATTECTAIIUU 11O UTOT'AM
OCBOEHMUSA JUCIIAITJIMHBI

Bonpocul ona cobecedosanus

Yo Ha3BIBAIOT NPUHIUIIOM HEONIPEAEICHHOCTH U COOTHOIIEHUEM HEONIPEAEIEHHOCTH?
[TpuMeHHMO JI IOHATHE TPAEKTOPHUM JBHKEHHS K MUKpodacTuaMm? YeM 3To onpene-
JSETCSI U KAKOE MOHATHE €ro 3aMEHSAET?

3 . Heomnpeie1eHHOCTD MOJI0KEHUS 3JIEKTPOHA PABHA:

a) 10 m; 6) 1 em. Kakoii GyaeT mpH 5TOM HEOIPEAeICHHOCTb B MMITYJIbCE U
CKOpOCTH?

HeonpeneneHHOCTh B CKOPOCTH JIEKTPOHA paBHA 10® cm/c. Haiigure COOTBETCTBYIOIIYIO
HEOIpeIeJIEHHOCTh B MOJIOKEHUU 3JIEKTPOHA.

[TorpemHocTh B oIpeieNeHuH M0JIOKEHU 3JeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 Hm.
Kakoii Oyner mpu 3TOM NOTrpemHocTh B ONpeaesieHu ckopoctu? Jlist BToporo ciy4das
cpaBHUTE AV, BBIpaXKEHHYIO B KM/C, CO CKOPOCTBIO ABHXKEHHSI AJIEKTPOHA T10 TEepBOH
opb6ute bopa.

CxopocTb JBMKEHUS 3JIEKTPOHA 110 TIepBOi O0poBcKoi opouTe paBHa 2187 km/c. Eciu
MOTPENIHOCTh B ONPEJEIEHNN CKOPOCTH paBHa 1 KM/c, TO Kakoil OyJeT npu 3ToM
MOTPENIHOCTh B ONpPEeIeHNN KoopAUHAThI? CpaBHUTE €€ CO 3HAaUEHHUEM pajnyca
OpOUTBHL.

CBeT MMeeT 1BOMCTBEHHYIO IPUPOY, TOATOMY IHEPIus (POTOHA MOXKET OBITh BBIpAKEHA
IByMsi ypaBHeHHssMU: E=hv u E=mc?. Haiizmre 0TCI0a B3aMMOCBSI3b MEXIY JIUHON
BOJIHBI, CKOPOCTBIO CBeTa M Maccoit ¢poroHa. [Tonyunte ypaBHenue ne bpoiins, 3aMeHuB
¢doroH 100011 Mukpouactuneil. [Touemy KopnycKyasspHO-BOIHOBOM Jyannu3M CBOMCTBEH
TOJIBKO MUKpOYaCTHIIaM?

Kakoe skcnieprMeHTanbHOE MOITBEPKIEHUE HAllIa TUIoTe3a /e bpoityist o BOTHOBBIX
CBOMCTBAaX MUKPOYACTHI[?

Yemy paBHa AeOpoiiieBcKast JUIMHA BOJIHBI 3JIEKTPOHA, JABMXKYIIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 6) 2187 km/c?

Yemy paBHa Macca (poToHa KpacHOTO cBeTa (X=648 uM)? CpaBHUTE €€ C Maccoi
snexktpona (9,11- 108 r).

Yemy paBeH uMmynbc GoToHa Ui cBeTa ¢ A=485 HM?

Oueprus GoToHa paBHa 5 107 JIx. Haiinure 1uiMHy BOJTHBI 3TOTO U3ilydeHus. Uemy
paBHBI JUIMHA BOJIHBI, Macca U UMITYJIbC Uit (pOTOHA ¢ 3Heprueit 6,7 2B?

Ecnu atrom remust umeet suepruto 0,04 5B (3HEprUs TEIJIOBOTO ABUKEHUS TIPH KOM-
HATHOM TeMIeparype), TO KaKoi Oy/IeT COOTBETCTBEHHO J1eOpOiisIeBCKast JUTMHA BOJIHBI?
Uto Ha3pIBalOT 3HEprueil nonn3anuun? Kakas BeTmunHa UMEET C HEW OJMHAKOBOE UM -
cioBO€ 3HaueHue? B Kakux eMHMUIIAX OHU U3MEPSIIOTCS?

YeMy paBHO YHCIIO BCEX BO3MOYKHBIX MOHU3ALMOHHBIX IOTEHIIMAIOB /1JIs1 JaHHOTO aToMa
U YTO SIBJISIETCS IPUYMHON YBETMUEHUS UX 3HaueHHi B pany: 11<Ix<ls...?
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Kaxk 3aBucuT BeIM4YrHA HOHU3AIMOHHOTO MMOTEHIIMAIA OT 3HAYCHHMSI IJIs1 DJICKTPOHA
[JIABHOTO KBAHTOBOTO YMCJIA U YEM ATa 3aBUCUMOCTh 00yCIOBIIeHA?

Kak M0>XHO 110 3KCIIepUMEHTAIBHO HAMIEHHBIM HOHU3AIIMOHHBIM OTEHIIHAJIaM YC-
TaHOBUTH HAJIMYUE B ATOME JICKTPOHHBIX CIOEB U YUCIIO JIEKTPOHOB, KOTOPbIE OHU
conepxar? Ilokakute 3T0, MOJIb3YAICh 3HAYCHUSAMH ITUX BETHUUH [t Oeprntust: 11=9,3;
1,=18,2; 15=153,7 u I,==217 3B.

Kaxk 10/mKHBI OTIMYATHCS IPYT OT JIpyra HOHU3AIMOHHBIE TTOTCHIIMAIIBI aTOMOB: a)
HATpHs U XJI0pa, 0) KaJaus ¥ KPUNITOHA, B) OepriLus U Oapusi?

UTo Ha3BIBAIOT CPOJCTBOM aTOMa K 3JIEKTpoHY? J[JIs KaKuX 3JIEMEHTOB dTa BEIMYMHA
UMEeT HauOOoJIbIIee MOJIOKUTEITLHOE 3HAUCHUE U JUTSI KAKUX OTPUIIATEIhbHOE 3HAYCHHE?
Kakue skcriepuMeHTalbHbIE TaHHBIEC YKA3bIBAIOT HA HEBO3MOXHOCTH CYIIECTBOBAHUS
MHOTO3apSITHBIX MPOCTHIX HOHOB?

Kakoii BBIBOJ MOKHO cjiesiaTh O CBOMCTBAX 3J€MEHTA MO 3HAYCHUIO JIJIT HEr0 MOHU-
3allMOHHOTO MOTEHIIMAaa U CPOACTBA K DIIEKTPOHY?

UYTto Ha3BIBaOT a0COTIOTHON M OTHOCHUTEIBHOM JIEKTPOOTPpHUIIATENbHOCTHIO? Kak 1o
3HAYEHUIO 3TON BEIMYUHBI MOKHO, CYIUTh O HAMIPABJICHUN CMEIICHUS AIEKTPOHHON
IJIOTHOCTH TIPH 00pa30BaHUU CBS3EH?

UTo Ha3BIBAIOT CTEMEHBIO OKUCIICHUS 2JIEMEHTA U YEMY paBHA UX 00I11as cymMMa B
MOJIEKYJIE€ U HOHE?

[Ipu BBICOKUX WJIM HU3KUX 3HAYCHUSX CTETICHb OKUCJICHHS 3JIEMEHTA MOXKET ObITh paBHA
3apsiy ero CBOOOIHOTO IPOCTOro HOHA?

MoskeT i JJIMHa CBSI3U OBITh PABHOW CyMMeE PaJInyCOB BYX aTOMOB, KOTOpBIE €€ 00-
pa3yrot? [lokaxkute u 00bsICHUTE Ha MpuMepe MosieKyinbl Hp, 3Has, uto r/H/=0,0531M, a
d/H- H/=0,074um.

Beruucnute sHepruio ¢ -csizu C-C, ecnu crangapTHas Temiora oopasosanus C-H u3
ra3oo0pa3HbIX yriepoja 1 BojopoJia paBHa -2815 kJ>x/Moib, a sHeprus o-csizu C-H
paBHa - 411,3 x/[»/Mob.

Oueprus qucconuanuu HJ paBua 298,4 x/x/Monb. MoxxHo 11 pa3noxuth HI Ha site-
MEHTBHI IIPH 00Jy4eHNUHU YIbTPapHOIETOBBIM CBETOM A = 2 100 m? Kakyro sHepruro
HAJI0 3aTPAaTUTh, YTOOBI PA3NIOKUTh 5103 r HI?

[Touemy MakcuManbHas KOBAJIEHTHOCTH (hocopa MOXKET OBITh paBHOM IISITH, a y a30Ta
TaKO€ COCTOSIHHE OTCYTCTBYET?

B pamxkax teopun BC 00bsICHUTD, TOUEMY Yy OOJIBLIIMHCTBA P-3JIEMEHTOB C IEPEMEHHOMN
BaJICHTHOCTBIO €€ 3HAUEHHUs pa3InyaroTcs Ha 27

Js KakuX 2JIeMEHTOB, IMEIONIHX JIEKTPOHHBIE KOH(UTYpAIH BHEIITHETO CIIOSI aTOMa
3s?p?, 4s*p*, 55°p°, 65’ p° XapaKTepHbl IEPEMEHHAs YETHAS U IEPEMEHHAs HEUETHAs
BaJICHTHOCTB?

Ha ocHOBaHMYM pa3HOCTH JEKTPOOTPUIIATETLHOCTH aTOMOB JJIEMEHTOB YKaXKHUTE, KaK
W3MEHSETCS CTENeHb HOHHOCTH cBsA3u B coeauHennsx HF, HCI, HBr, HJ?

PaccuuTaiite a3 (hexTUBHBIE 3apsIbI ATOMOB BOJAOPO/IA U XJI0pa, 00pa3yIoInuX KOBa-
JIEHTHYIO TIOJISIPHYIO CBSI3b, €CIIH [Wyen MOJIEKYIBI HC1 paBen 3,4-10°%° Kirm, a wmHa
cBsa3u H- C1 paBHa 1,2710%% m.
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Kak  MOXHO OOBSCHHUTH, YTO aMMHAK M TPH(TOPUI a30Ta, UMEIOLINE OTMHAKOBYIO ITH-
paMUIBbHYIO (OPMY U COZICPIKAIIME aTOMBI SJIEMEHTOB C IIPUMEPHO OJIMHAKOBBIM
pa3IMuUeM B 3JICKTPOOTPULIATEIIBHOCTH, CYIIIECTBEHHO Pa3InYatOTCsl [0 BEITUIHHE
munonsHeX MoMentoB:  p (NH3) = 0,49 « 10 Kim, u(NF3)=0,07-10"%° Kir- m?

Kak cornacoBaTh Manyro noJjisipHOCTh cBsizu B MoJiekyie CO (i = 3,33 103 Kinm) co
3HaunTeNbHbIM paziauureM B 30 C u O D0(C)=2,5; 30(0) = 3.5.

Juuna cBsizu H-F pasua 0,092 HMm, a mossspHOCTh coctanisiet 45%. Haiiaure w/H-F/.
Y CTaHOBUTD MPOCTPAHCTBEHHYIO CTPYKTYPY CIACIYIOLIMX MOJICKYIT:

COS, COCl,, CF4, SiFg;
NHs, NO,, PH?, PO,%;
HzS, SC|2, SF4, SOZFZ;
Cl,0, ClO;™ ClO, ~, JOg™.

[Toxaxkute BIUSHUE HETIOAENEHHBIX 2NeKTpoHHbIX nap /HII/ nHa popmy monekyn BrFs,
SF4, JCl; ", JFs. IIpeackakute /9KBaTOpUAIbHOE WK aKcHalbHOe/ pacmoioxenue HIT.

Kak Ha ocHoBe Teopuu MO onpeaenstoT KpaTHOCTh CBSI3U MEX]y IBYMSI aTOMaMu?
[TpuBenute mpUMEpBHI.

Kak teopust MO 00BsicHSIET HEBO3MOXHOCTh 00pa3oBaHus Mosiekyn Hep, Bey, Nes.

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

CocraButh sHepretTideckyio auarpammy MO gactury NO*, NO u NO™ 1 cpaBHHTE HX
KpaTHOCTh U E¢;?

CocraButh 3Hepreruueckyto nuarpammy MO u AO monekyinsr LiH Kakue opouranu B
HEH SBJISIIOTCS CBSI3BIBAIOLIMMHU, a KAKHE HECBSI3bIBAIOIIUMH 7

VY kaxoit monekysbl Ny unu CO Oosbliie sHEpTHs 1uccoryanun?

OOBscHUTE, TOYEMY OTPBIB OJTHOTO JIEKTPOHA OT MosieKyibl CO MpUBOJUT K ocnad-
JICHUIO CBSI3U , a 0T MoJekyinbl NO™ k e€ ynpouHeHuto ?

Temneparypa minasienus CaC1,=780°C, CdCl,=560°Q paauyc Ca pasen 0,104 aM,
Cd—0,09 HM. OOBSACHHUTH pa3INUne TEMIIEPATYP TIABICHUS.

[Tpu nepexone ot CSF k CsJ Temmneparypa miaaBieHUs] KPUCTAIUIOB YMEHBILIACTCS.
OOBsAcHUTH HAOIIOAAEMBIN X0/ U3MEHEHUS TeMIIEPATYPhI TIaBICHHUS.

OOBSICHUTH HEYCTONUMBOCTH TuapokcuoB Meau (1) u cepedpa (I).

OOBSCHUTD C TTO3UILIUNA MPEACTABICHUH O MOJSPHU3AIMA HOHOB MEHBIITYIO YCTOHYMBOCTh
AuUCl; B cpaBaenun ¢ AuCl.

K>COj3 mmaButcs ipu 890°C 6e3 paznoxenusi, AQ,CO3 pazmaraercs yxe npu 220°C.
OOBSACHUTH YKa3aHHOE pa3IHyue.



51. BaCl;, B BoaubIX pacTBOpax auccOruupyeT monHoctsio, @ HYCl, mouru He aucco-
uupyeT. OOBSICHUTE 3TO Pa3TUUKE B CBOMCTBAX COJICH.

52. UTo Ha3BIBAIOT JOMOJHUTEIBHBIM MOJISIpU3aIMOHHBIM d(hPekToM? OOBSICHUTD, KaK €ro
HaJIN4Me B COCUHEHUAX ng+ nenaet okcux HJO menee ycroiunBbiM, yem okcua Zn0O,
HECMOTps Ha OOJIBIINI painyc HOHA PTYTH.

53. Kakoe coenunenue tepmudecku 6oiee ycroruno: a) PbCO3; u CaCOs, 6) HgCly u
PbCly, B) FeClz u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

54. Yem o0OBsICHSICTCS Pa3HOCTh TeMIlepaTyp kuneHus azota (-195,8°C), kucnopona (-
183°C) u ¢Topa (-187,9°C)? IloueMy HaMHOTO OTJIMYAETCS OT HUX TEMIIepaTypa
kunenus xyuopa (-34°C)?

55. UeM OOBSICHUTH pa3HYIO YHEPTHIO BOJIOPOJIHBIX CBA3CH.

56. Kak 1 mouemy M3MeHsieMCsl arperaTHOe COCTOSIHME MPOCTHIX BEUIECTB NMPU KOMHATHOMN
Temmeparype B psaay ¢rop-iioa. Kakoe arperatHoe cocTosiHHE JOKEH UMETh acTat?

57. YUeM 0OBSICHUTB, YTO TEMIIEpATypa IJIaBJICHHS BOBI 3HAUUTEIILHO BBIIIE TEMIICPATyPhl
riaBsieHus propoBonopoaa (-83°C), XOTs AUMOIBHBII MOMEHT MOJIEKYIIBI BOJIbI
-29 -29
(0,61-10°" Kui-m) menbiie, uem monekynsl HF (0,636-1077 Kin-m).

Ilpumepnulii Komniekm 3a0anuil 011 KOHMPOIAbHBIX pAdOm
Bapuanm 1
1. UTo Ha3bIBAIOT MPUHIIUIIOM HEONPEAECNEHHOCTH U COOTHOIIICHHEM HEOMPEIEICHHOCTH.

2. Jlst ckonbkux AO cymma N+l1=8? EcTb 1iu Takue opOUTAIH Y 3JIEMEHTOB MIEPUOANIECKON
CHCTEeMbI? ATOMBI, KAKHX 3JICMEHTOB UMEIOT HanOOIbIlee 3HaUCHHE CyMMbI N+|?

3. Harmmimre snextporHo-rpadudeckue dopmymnsr: Cr, Cl+°, Te?, Th.

4. Hanummre snekTpoHHbIe GOPMYIBI €11e HEOTKPHITHIX neMeHToB Nel08, Nel13 u yxka-
JKUTE, KAKOE MECTO OHM 3aIMYT B IIEPUOJUYECKON CUCTEME.

5. CkopocTb JBUKEHUS AIEKTPOHA 110 TIepBoi 60poBckoit opouTte paBHa 2187 km/c. Eciun
MOTPEITHOCTh B ONPEJICIICHHH CKOPOCTH paBHA | KM/c, TO KaKoil OyAET Mpu STOM MOTPEITHOCTH B
orpenieneHnu KoopauHaTel? CpaBHHUTE €€ CO 3HAYCHUEM paJinyca OpOUTHI.

6. ITosicauTe IMPUYUHY pas3jinduia B BEIMUYWHAX HOHHBIX PaaAuyCOB JJIsI U303JICKTPOHHBIX

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

7. O0BsicHUTE 0CO00 HU3KYI0 YCTOMYMBOCTh COSMHEHUN P-2JIEMEHTOB O-TIEpHO/ia B BBIC-
mreit C.O.

Bapuanm 2

1. [IpuMeHMMO 1M TOHATHE TPACKTOPUH IBUKEHUS K MUKpouyacThiam? Yem 3To onpenens-
€TCsl ¥ KaKO€ MOHATHE €r0 3aMEHSAET?



2. YKaKUTe 3HAYCHUE KBAHTOBBIX YHCEJI JIJISl BHEIIHUX JICKTPOHOB B aTOMaX 3JICMEHTOB C
nopsiAKOBBIM HOMepoMm 11, 14, 20, 23, 33.

3. Hanwumure snekrponHo-rpaduueckue Gopmyist: Pd, Zr'?, s,

4. Ha ocHoBaHuM y4eHHs O CTPOCHUU aTOMa OOBSCHUTE, IOYEMY SHEPTeTUUECKUH S-
HOJyPOBEHb BKJIIOYAET OJIHY OPOUTAJIb, P-TIOAYPOBEHbD - TpH, d-110ypOBEHb - ISTH U f-
MOYPOBEHB - CEMb. YKa)XHUTE MaX YUCIIO 3JIEKTPOHOB HA STUX MOJAYPOBHSIX.

5. Yemy paBHa 1eOpoiisieBCKas JJTMHA BOJIHBI AJIEKTPOHA, IBUXKYIIETOCS CO CKOPOCTHIO: Q)
6-10° m/c; 0) 2187 xm/c?

6. DHeprusi MOHU3ALUU TTPH TIOCIISIOBATEIIHHOM OTPBIBE 3JIEKTPOHA 0T aToMoB M(Q cocras-
nset: E1=733, E;=1447 u E3=7718 x/[)x/Moib. Uem 00BsCHUTD pe3koe Bo3pacTtanue Es?

7. Kakyto cTpykTypy A0mKeH uMeTh BocbMoi niepuoa? [1oBTOpsieT Jin OH MOIHOCTHIO
cenpMoit nepuo?

Bapuanm 3

1. UeM 0OBSICHUTL HEBO3MOKHOCTEL 00pazoBanusa 100% MOHHOM CBI3H U YeMY IPUMEPHO
Yy
PpaBHa O0Ji1 KOBAJICHTHOCTU B Han0oJiee NOHHBIX 6I/IHapHI)IX COCIII/IHCHI/ISIX?

2. Y cTaHOBHTE IPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIINX MOJIEKYJI U HOHOB, OITPEICITHB
opOUTAIN TIEHTPATBHOTO aToMa U ux tun ruopuausanuu: NF3, NO,', PHj3, PO43'.

3. Kak no/mKkHBI MEHSTHCS 3HaYeHHE MOMEHTOB JTUTIOJEH MoJieky B psaay: a) CIF-BrF-1F; 6)
NH3-PH3-ASH3?

4. [TonspuzyemocTs Kakoro U3 HOHOB Oonblie: F wmm Br, S% i Te?, CI wn I? OGbsic-
HUTE MPUIHHY.

5. T s NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF,=-90°C, PF5=-94°C, SFs=-56°C.
OO0BsicHUTH HAOMIOAaeMYO 3aBUCUMOCTh. O0BICHUTH pe3koe pasznuune Tt AlF; u SiF4
CYHMTAsl, YTO TOJIIPHOCTH CBS3H paBHOMEpHO yMmeHbInaercs oT NaF k SFe.

6. UeM 00BSCHUTH 3HAYMTEIIBHO O0Jee Beicokue T, u Tk. BOJbI U IJIABUKOBOM KUCIIOTHI
MO0 CPAaBHCHUIO C TCMH, KOTOPBIC JOJIKHBI COOTBETCTBOBATH UX MOJISIPHBIM Maccam?

7. DNEeKTpUUECKUit MOMEHT AMIOIIS MOJIeKyibl HyS paBen

0,31-10'29KJ1-M, a HgSe-O,OS-O'ZgKn-M. Omnpenenure, Kak OTHOCSATCS ATUHBI AUMOJIEH 00enx
MOJIEKYII.

Bapuanm 4

1. [ToueMy npu HaIMYMK OJHOMN CBSA3H MEXAY aTOMaMHU OHA MOKET OBITh TOJIBKO O-
cBsa3b10? [Ipu Kakux ycrmoBusx oOpaszyeTcs T- U 0-CBSI3HU?

2. Ckounbko cBsi3eit y atoma cepbl B Mojiekyiie SO,Cly, y yriepona B mosekyiae COCl,; kak
9TO COTJIACYEeTCSI C THIIOM THOPHIN3aIi?

3. Kakas mosekyna MoskeT cymectBoBath u nmouemy? ClFz, FCls, Brls, 1Brs.



4, Kaxk n3mensiercs mossipusyroiiee 1eicTBHEe HOHOB S-3JIEMEHTOB BTOPOH rpytiibl o M(
Ba 1 moueMy 3T0 NpUBOAUT K MOBBIIICHUIO TEPMUYECKOIN YCTOHUYMBOCTH MX KapOOHATOB B TOU
e M0CJIEe10BAaTEIbHOCTH?

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

6. Kakoe coenunenue 6omee repmuuecku yecroiiunbo? PhCO;z mmun CaCOg; PbCly nim
PbBI’4.
7. Paccunraiite a¢pextuBHbIN paanyc noHa Na B kpucramie NaF, eciu koHcTaHTa pemier-

KM ero paBHa 2,31 1070y, panuyc uona F paBeH 1,33-10% m.

Uepes cepeOpsiHbIN KyJIOHOMETpP MPOMYCKaIl TOK B Te4eHHEe 34. AMIepMeTp MOKa3bIBajl
cuiny Toka paBHyo 0,9A. Haiiti % norpeniHocTy, 1aBaeMblil aMIiepMETPOM, €CJIH 32 3TO BpeMs
B KYJIOHOMETpE Ha KaToe Bbiaenuiock 12,32r cepedpa.

Kpurepun ouneHkH oTBeTa CTYJAECHTA IPH BHINOJIHEHHUH KOHTPOJIbHON padoThl

Ouenka TpebGoBanus K 3HAHUAM

OTIIMYHO MPUBEACHBl TMOJHbIE TPABUIbHBIE PELICHUS, OTBETHl TI'PAMOTHO
apryMeHTHPOBAHbI

XOpO1LIO JIOTIYIIIEHbl HE3HAYUTEbHbIE IMOIPEIIHOCTH IIPU OTBETAaX Ha BOIPOCHI,

aprymeHTanus Oblia He TTOJIHON

YIOBJIETBOPUTENIbHO | B oTBeTax Ha HEKOTOPBIE BOIIPOCHI JOMYILEHbI IpyOble OMNUOKH, YacTh
BBIBOJIOB HE apI'yMEHTUPOBAHA UJIU apryMEHTUPOBAHA HENPABUIIBHO

HeyzaoBieTBoputenbHo | OTBerbl Ha 50 u Oosiee % BOMPOCOB OMIMOOYHBI, OOJBIIMHCTBO
BBIBOJIOB HE ApI'yMEHTUPOBAHBI WM APTYMEHTHPOBAHbI HENIPABUIIBLHO

Ilpumepnvle sapuanmaol mecmoegvix 3a0aHUll
Bapuanm 1
1. N3o3nexTpoHHBIE aTOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni** 3) Fe**, Fe**  4) Co*, Mn
2. DnekTpoHHas eMKOCTh f -moaypoBHs
1)14 2)6 3)18 4)10
3. DHeprus CpoJICTBA K JIEKTPOHY B MIEPUOIC

1) He u3MeHsieTCsT  2) YMEHbIIIAeTCs
3) yBenuuuBaeTcsi  4) OCTalOTCS TOCTOSIHHON




10.

11.

PazpemiennpIii HA0Op KBAaHTOBBIX YHCEIT AJICKTPOHA

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

Haunmenbimmii paanyc uMeeT HoH
1) Cs” 2) Ba** 3) Te¥4) I

Mopnens atoma, coznanHas O.PezepdopaoM Ha3bIBaeTCs

Yucno ypoBHEHR y aTOMa ONpeaessieTcs KBAHTOBBIM YHCJIIOM

SHGPFHH OTpPbIBA 3JICKTPOHA OT aTOMa HAa3bIBACTCA 3Hepr1/16171

Ecnu snekTpoH aenaet BoIoop Mexxay 4d U 5 S aTOMHO#M OpOMTANIBIO, TO ATOM COJCPIKUT
-3JIEKTPOHOB

Y CTaHOBUTH COOTBETCTBHE MCKAY DJICKTPOHHBIMU KOH(i)I/IpraI_II/IHMI/I 1 XUMHNYCCKHNMU
qaCTuuamMu

1: 1s°2s2p%3s%3p"  A: Na*
2: 1s%25°2p®3s%3p°  B: N
3: 1s225°2p° B: §%°
4: 1s%25°2p° I: Al

Pacnonoxuth B mpaBUIIbHOM MOCIIEI0OBATENBHOCTH 3aII0JIHEHUS SHEPTe€THUECKUX
MOAYPOBHEHN B aTOMax

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

Bapuanm 2
M30951eKTpOHHBIC ATOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*", Mn
Ha6op kBanToBbIX uncen N = 3, | = 1, s = +1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P
OMHAKOBOE KOJMUYECTBO JIEKTPOHOB Y HOHOB
1) Ba®*, Mg®*, Cd**  2) Ba’+, I, Te> 3)Hg®,I,Sn  4) I, Cd*", Sn*
DJeKTpOHHAs! eMKOCTh { -[TO0TyPOBHSI
1)6 2)14 3)10 4)18
DHeprusi HOHU3AIKU B TPYIINE
1) He u3MeHsIETC  2) YBEINYMBAETCS
3) yMeHbIIaeTcst 4) ocTaroTCs MOCTOSIHHOM

AToMHBIC opOUTaNu AarT cymmy N+ =9



10.

1) 6f, 7d,8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6s

Yucao HECIIAPCHHEBIX 3JICKTPOHOB B aTOME XpoOMa B H6B036y}KI[eHHOM COCTOSAHHUH

Oneprus nonusanuu aroma Ca (3B): 11 =6,113; 1, =11,871; I3 =151, 21. TpeTbst 3Heprus
WOHM3AIMH PE3KO BO3pacTaeT U3-3a OTPhIBa 3JICKTPOHA

9.Yucno opbuTtaineii y aToma onpesensercs KBaHTOBBIM YHCJIOM

Y CTaHOBUTH COOTBETCTBUE MEXAY 3JCKTPOHHBIMHA KOHPHUTYpaMsIMUA U XUMHYECKUMHU
YaCTULIAMH

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

Bapuanm 3

B psny Bogoponasix coeauHenuii anemenToB VI A rpymmer: H,O — H,S- HoSe
MOJISIPHOCTH CBsi3u D — H:

1) yBenuuuBaercs
2) HE U3MCHsETCS
3) ymeHbIaercs
4) cHayajga yMEHbIIACTCS, TOTOM YBEIUYNBACTCS

Tonpko KOBaJIEHTHAs CBS3b UMEET MECTO B COEAMHEHHUH ¢ (hOpMYIIOi
1) Ba(OH),; 2) NH4NO3 3) H,SO, 4) Li,CO4
AToM yriiepoza B BO30YKJIEHHOM COCTOSTHUM 00pa3yerT:

1) yeThIpe KOBAJIICHTHBIE CBSI3H, 3a CYET YETHIPEX HECMIAPCHHBIX IIEKTPOHOB

2) TpH CBSI3H, 3a CUET JBYX HECMAPEHHBIX DJICKTPOHOB U HEMOAEICHHOMN 3JIEKTPOHHOM
napsl

3) HU OJHOM, aTOM yIJIepoja B HEBO30YKICHHOM COCTOSIHUM XUMHUYECKUX CBS3CH HE
obpazyer

4) nBe CBsI3M, 3a CUET JIBYX HECHAPCHHBIX JIEKTPOHOB

BemectBo, K0TOpOEe HE MOTYT 00OpPa30BHIBATH BOJIOPOIHYIO CBSI3h
1)H,0  2)HF  3)HN; 4) HI

Sp3 FI/I6pI/I,Z[I/I3aI_[I/I$I PCAIN3yCTCA MMOJIHOCTBIO

1)SO, 2)CHs  3)SO; 4) C10°

Y CTaHOBUTH COOTBETCTBUE MEXKIY (PU3NUECKIMH CBOMCTBAMH U TUIIAMU
KPUCTAITMYECKUX PELIETOK:

1: KOBKOCTBH
2: HU3Kas TeMIeparypa KUIICHH



3: BBICOKas TBEPAOCTh

4: snekTpuydeckasl IpoBOJIMMOCTh PacTBOpa
A: atromHas

b: metamuueckas

B: nonnasa

I': MmonekynsipHas

7. YCTaHOBHUTH COOTBETCTBHE MEXKIY TMOpUIN3AIIMEH M MOJICKYIOW MITH YaCTHIICH

1) sp A: BeCl,
2) sp? B: COs%
3) sp® B: NF;
4) spd I: PFs
I[: PFG
E: XeFg

Bapuanm 4
1. BemiecTBO ¢ HOHHO# CBS3BIO0 UMEET HOPMYITy
1) KBr 2) SO3 3)CHs; 4)HC1
2. AToMHasi KpUCTAJUTMUECKas PellIeTKa XapakTepHa JUIs
1) amoMuHMs U KapOuaa KpeMHUs
2) cepbl 1 oxa
3) okcusia KpEMHHUSI M XJIOpUIa Kaaus
4) anmasa u 6opa
3. Sp’? rHOPHIM3AIIS PEaTH3yeTCs TTOTHOCTBIO
1) SO, 2)SO3; 3)CH; 4)CIO  5)CIO;

4. YcTaHOBHTH COOTBETCTBHUE MCXKIY BCIICCTBAMU U BUAAMU XUMHYECKOH CBSA3M B HUX 1

BOJIb(pam A: KOBAJICHTHAs MOJIsIipHAs ajiMa3
anmmMas b: xoBaJIeHTHas HeNoOJIIpHAs aMMHaK
aMHuak B: MeTannmmuaeckas

IIOBAPEHHAs COJIb I': nonnas

5. YCTaHOBUTH COOTBETCTBHE MCXKAY BCIICCTBAMU U THIIAMU KPHUCTATINIMYCCKHUX PEIICTOK

YTJIEKUCIIBIN Ta3 A: nonHas
KapOopyH/I b: monexynsipHas
HUKEJIb B: merannuaeckas
alerTar HaTpus I': atomHas

6. VYCTaHOBUTH COOTBETCTBHE MEXKy THOPUAN3AIIUCH U MOJICKYJION

1 sp® A:  OF, B: SF
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BF; I': Sk, :
E XeFg JI: BeCl,

Kpumepuu OUECHKU omeema cmydenma npu 6blNOJIHEHUU mecmoeblx 3a0anuil

Ounenka

TpeGoBanus Kk 3HAHUAM

OTJINYHO

OneHka «OTJIMYHO» BBICTABISAETCS CTYAEHTY, €CIM OH TIJyOOKO H
IIPOYHO  OCBOWMJ  IPOTPAaMMHBIM  MaTepHall,  HMCUEPIBIBAIOLIE,
MOCJIEAOBATENBHO, YETKO U JIOTUYECKU CTPOMHO €0 M3J1araeT, yMeeT
TECHO YBA3bIBaTb TEOPHUIO C IPAKTHKON, CBOOOJHO CIIpaBisieTcs C
3aJa4aMH, BOIIPOCAaMU M JPYrMMH BHJIAaMM IPUMECHCHHA 3HAHUM,
IIPUYEM HE 3aTPYIHSETCS ¢ OTBETOM IIPH BHUJIOM3MEHEHMM 3aJaHUM,
IIPABUJIBHO OOOCHOBBIBAET MIPUHSITOE PELICHHE.

XOpOIIIO

OHCHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT
Marcepuall, rpaMOTHO W II0 CYLICCTBY MH3Jara€t €ro, HC OITyCKas
CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPpOC, IIPaBUJIbHO
MNPUMCHACT TCOPCTUUCCKHUEC IMOJIOXKCHUSA NPHU PCIICHUU MPAKTHYCCKUX
BOIIPOCOB U 3a4a4, BIIAACCT HCO6XOI[I/IMBIMI/I HaBbIKaMU U IpUEMaMH UX
BBITIOJTHCHU .

YAOBJICTBOPUTCIBHO

OreHKka «yqOBIIETBOPUTEIHHOY» BBICTABISETCS CTYISHTY, €CIH OH
UMEEeT 3HAaHHS TOJHKO OCHOBHOI'O XapaKTepa, HO HE YCBOWJI €ro
JeTaned, JONMycKaeT HETOYHOCTH, HEJOCTaTOYHO  MpaBHJIbHBIE
(GOpMYIMPOBKHU, HAPYIICHUS JIOTHYECKOW IOCIEA0BATEIHHOCTH B
W3JI0’KEHUU MPOTPAMMHOT0 MaTepuana, UCIBITHIBACT 3aTPYAHEHUS TIPU
000CHOBAHHUH OTBETA.

HCYHAOBJICTBOPUTECIIBHO

OlLieHKa «HEYJIOBIETBOPUTEILHO» BBICTABISIETCS CTYACHTY, KOTOPBIM
HE 3HaeT 3HAYUTEIBHOW YacTH MPOTPAMMHOI0 MaTepHuaia, JAOMYCKaeT
CYIIIECTBEHHBIC OIIMOKU, UMEET 3aTPyJHEHUS MPH OTBETE HA BOIPOCHI
u 000CHOBaHUU OTBETOB. Kak MpaBuIIo, OIICHKA
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT
MPOJIOJDKUTh ~ 00ydeHue 0e3  JOTOJHUTEIBHBIX  3aHATHH 110
COOTBETCTBYIOIIEH TUCIMILIAHE.

el A

©

Hepeuenb 60NPOCOB K IK3AMEHY

Mopenu XuMHUYECKOH CBA3U B COBPEMEHHON HEOPraHUYECKON XUMUH

CummeTpHs MOJIEKYJ, TOYEUHbIE TPYIIIBI CAMMETPHH.

Cummerpus opOuTaneil, Tabnmiia XxapakTepoB, IpeACTaBICHUS.

Meroxg MO-JIKAO 11 MHOrOAarOMHBIX MOJIEKyld. Jlmarpammbl Youma: reoMerpus
Mouiekyn. Hekoropeie npuniuns! u caeactsus meroga MO-JIKAO.

Jlokanusauus, AeloKamu3alus, ruOpuau3anus Ha MPUMEpax COEAMHEHUH 3JI€MEHTOB
BTOPOIO IEPUOLA.

['unepBaneHTHOCTD, 3IEKTPOHOAE(DUIIUTHBIE MOJIEKYJIBL.

[Tpuniun  u30r7I00aMBHOTO  COOTBETCTBUA. BaH-nep-BaanbcoBo B3ammopaelcTBue B
MOJIEKYJISIPHBIX TBEPIBIX TEJIaxX, KIATPaThl.




10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.

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

31.

32.

33.

34.

35.

HNonHasg monenp CTpOEHUs KPUCTALUIOB, KOHCTaHTa MazeiyHra, 3HEprus HOHHOU
pELIeTKU.

VYcnoBusi o0Opa3oBaHMsl KOOPAMHAIMOHHOW CBSI3M B paMKax MOHHOW MOJEIU H
npeacrasieHuit Jisrouca.

Teopusd MATKUX M JKECTKUX KUCIOT M OCHOBaHUMU [IMpcoHa — KBAaHTOBOMEXaHUYECKHE
OCHOBBI U KOJIMYECTBEHHBIN aCNEeKT — ypaBHeHue [[paro-Belinanna.

Y CTON4YMBOCTh KOMIUIEKCOB, SHTPOIIMKMHBINA BKJIAJ: XEJIATUPOBAHUE, B3aUMOJECHUCTBUE C
MakKpOJIMTaH/1aMH, COJIbBATHBIN A (DEKT.

OCOOEHHOCTH KOMILJICKCOOOpa30BaHus (-3J1EMEHTOB.

Pacuiiennenue opOuranieil B Moysix pa3inyHOW CUMMETPUH.

@dakTophl, BIUSIONIME HA TApAMETPbI PACHICIUICHUS, CIIEKTPOXUMUYECKUN Psi/l TUTAH]IOB
(B3auMOCBSI3b OpOUTAILHOTO CTPOCHHUS JIMTaH/a C €r0 MOJI0KEHUEM B PALLY).

PeanpHast anexkTpoHHAs KOHPUTYpAIIUS ATOMOB, TEPMBI.

Pacuiennenue TepMOB OCHOBHOTO COCTOSIHUSL B 3aBUCUMOCTH OT CUMMETPHH OKPYKEHHUS.
DHepreTuyeckue auarpamMmbl JUIsI MHOTO3JIEKTpOHHbIX cucteM (Oprena u TanaOe-
Cyrano).

CHexTpsbl 3JIEKTPOHHBIX MIEPEXO/I0B.

MarnuTHbIE CBOMCTBA KOMIUIEKCOB. SIBJIEHHE ITepeHoca 3apsija,

[Tu-cBs3pIBaHMEe, 00pa30BaHUE KPATHBIX CBS3EH METAILI-TUTaH/I.

Kommiekcsr d-anmementoB ¢ Ilu-moHopHbIME Jjurangamu: komiwiekcel ¢ CO, NO,
HEHACBIICHHBIMU  YIJICBOJIOPOJAMH;, METAJUIONCHBI, (QYIUICPUABI, METALIOKapOCHBI
(Gumepa u Illpoka) — B3aUMOCBSI3b XapakTepa XUMHUYECKOW CBSI3U U PEAKIIMOHHOM
CTIIOCOOHOCTH.

MexaHu3Mbl peaklyii ¢ y4aCTUEM MOHOSJIEPHBIX KOMILJIEKCOB.

DHeprusi akTUBAIIH.

[Ipenckazanue  peakIMOHHONW  CIIOCOOHOCTH TO  DJIEKTPOHHOM  KOH(UTyparuu
LEHTPAIBHOTO aToMa (Ha IPUMEPE MEPBOTO MEPEXOTHOTO Psifa).

MexaHu3Mbl  OKUCJIHMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN: MPOLECChl  IepeHoca
AJIEKTPOHA U MEPEHOCa aTOMa, BHYTPH- U BHEIIHEC(EPHBIE TTPOIIECCHI.

OkucnuTeNnbHOE MPUCOECIUHEHUE U BOCCTAHOBUTEIbHOE 3NIMMHHHpOBaHME. [loHsATHE O
KaTAIUTUYECKOM IHUKJIE, KaTAJIU3 C YYaCTHEM KOMILJIEKCOB IEPEXO0IHBIX METAJIJIOB.

Tunel B3aUMOJEHCTBUSI METAJI-METAIIIT B MHOTOSIIEPHBIX KOMILIEKCAX.

[Ipsimoe B3anmo1elicTBIE, KOCBEHHBIN MAarHUTHBIA OOMEH.

OnocpeioBaHHOE  B3aMMOJCIHCTBUE MEXKJIYy AaToMaMu MeTalyla B  IOJHUMEPHBIX
KOMILIEKcax, KoonepaTuBHbIi 3gdekt Ana-Temnepa.

CBs3b MeTalI-MeTall B OHMANEpPHBIX KOMILIEKCaX: coeaumHeHus tuma [MpXg]"
M2(OCR)s.

[lonsiTHE O CHUrMa-KOMIIOHEHTE XHWMHMUYECKOM CBS3M Ha MpUMeEpax COEAUMHEHUH C
YETBIPEXKPATHOM CBS3HIO0 METAI-METAJII.

V3MeHeHne KpaTHOCTH CBsI3M B coequHeHUsX 4d u 50 METauioB MpU «IBMKEHUH TI0
MEPUOAY»; YCTOMYMBOCTh M PEAKIIMOHHAS CIIOCOOHOCTh COCIMHEHUM TMPH H3MEHECHUU
KpPaTHOCTH CBSI3H.

Knacrepsl, npaBuno DAH. CTtpoeHue u cBOMCTBA KIIACTEPHBIX COEAUHEHUN TUa MgXg 1
MgeX3p. Uucnma KBD u KCD, snekrponnedunMTHBIE COETUHEHUS C MHOTOILIEHTPOBOM
CBSI3bI0 METAJT-METAJLI.

Buemrnue nuranapl U IMTaHAHBIA 0OMEH B psgax coeauHeHui tuna MeXg u MgXi2 ot
Zr(Hf) no Pd(Pt). Konnencarust kiactepHbIX (GparMeHTOB.

[TonuannoHHBIE KIAacTephl HA MPUMEPE COCIMHEHUH 3JIEMEHTOB MOATPYHIbl (ocdopa,
npuMmeHenue metogoB MO u BC mis onucaHusi ux 3JIEKTPOHHOTO CTpoeHus. Dasbl
HunHTNS.

30HHas CTpyKTypa TBepaoro Ttena. OOpa3oBaHue 30H B pe3ylbTarTe MEpPEeKpbIBAHUS
opOuTanei.



36. XapakTepuCTUKH  30HBI,  IUIOTHOCTH  COCTOSHUH.  MeTaiiabl,  JHUIICKTPUKH.
[TonynpoBoIHUKH: COOCTBEHHbIE M HECOOCTBEHHBIC. ['paHHIIBI TPUMEHUMOCTH 30HHOM
MOJICIIH.

37. DIIeKTPOHHOE CTPOCHHE OKCHIOB 0-METaIOB CO CTPYKTYPOi KAMEHHOM COJIH.

38. Mojens npuOImKEeHUsT XUMUYECKOH CBSI3U.

39. U3meHeHue 31eKTpoPHU3HUECKUX CBOMCTB OT MeTauia o audiekTpuka B psay T10-NiO,
BIIUSTHUE HECTEXHMOMETPHH Ha U3MEHEHUE EKTPOYU3NIESCKUX CBOMCTB.

40. Oxcuppl co ctpykrypoit tuma ReOs, d-p nepekpbiBaHKe MPU B3aUMOICHCTBUN «KATHOH-
aHUOH-KaTHOH Ha 180 o».

41. BpoH3bl, TEPOBCKUTHI: MEPEXOJ METAI-AUAJCKTPUK B 3aBUCUMOCTH OT IPUPOJIBI
MeTaJlJIa ¥ 3aCETICHHOCTH «A»-TIO3HIIHH.

42. T'oMo0TH4eCcKHe PSAbl OKCUIHBIX COSTMHEHUH.

43. Hu3kopa3mMepHbIe TBEpAbIE Tela.

44. 1lenioyeyHble CTPYKTYPBI: OJTHOMEPHAs: IPOBOAUMOCTD,

45, TakepicoBckoe UCKaxeHue. JIByMepHbIe MMPOBOJHUKN Ha MPUMEpax XalbKOreHUa0B -
MeTaJu1oB Thna MX,, UHTEpKaJIAThI.

Hpumepbl IK3AMEHAUUOHHDBIX ounemos

UHI'YIICKUN FOCYI[APCTBEHHI)II71 YHUBEPCUTET
IK3aMeHALUOHHBIN Onier Ne 1

ITo xypcy «CoBpeMeHHAasi HEOPraHUYeCKOH XUMHU)

AJId CTYVACHTOB 3 KYpCa CHeNMAJbHOCTH «XHMHUSD

Bonpocsl.1. Moaenn XuMHYECKO CBSI3U B COBPEMEHHOM HEOPraHNYECKON XUMHUHU.
2. llpenckasaHue peakIMOHHOM CIIOCOOHOCTH IO  3JEKTPOHHOW  KOH(HUrypanuu
LEHTPAJILHOTO aTOMa (Ha IIpUMepe NEPBOro MEPEXOJAHOr0 Psijia).
3. Huskopa3mepHble TBEpAbIE TENA.

burner paccMoTpeH U yTBEpK/eH Ha 3acelaHuu Kadeapbl

3aB. xadenpoii, mpodeccop A.M.CanamoB

VUHT'YIHICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

IK3aMeHAUMOHHBIN Ouyter Ne 2

ITo kypcy «CoBpeMeHHAsi HEOPraHMYeCKasi XUMM D)

AJIA CTYVJACHTOB 3 KypCa CneumMaJbHOCTH «XHMHAD»

1. Bompochl. 1. CrekTpsl 2IEKTPOHHBIX MEPEXO/I0B.
2. MarHuTHbIe CBOICTBAa KOMILJICKCOB. SIBJIeHHE TIepeHoca 3apsa,
3. DJEKTPOHHOE CTPOCHHE OKCHIOB (-METalIOB CO CTPYKTYPO# KAMEHHOM COJIH.



Buner paccMOTpeH U yTBepkKIeH Ha 3acelaHuu KadeIpbl

3aB. kadenpoii, mpodeccop

A.M.CanamosB

Kpumepuu OUCHKU omeema Ha IK3dMEHe

4-0annpHas 1IKajia [Toxazarenu Kpurepun
(ypoBeHb
OCBOCHMS)
O1iinyHO 1. IlonHota wu3noxenus | CTyIeHTOM JaH MOJHBIM, B JIOTUYECKOU
(HOBI)IHIGHHI)IfI TCOPCTUUCCKOTO OoCICA0BAaTCIBbHOCTHU paSBepHYTLIﬁ OTBET
YPOBEHB) MaTepuana; Ha IIOCTaBJICHHBIA  BONPOC, TIAE€ OH
2. IlonnoTa U | IPOAEMOHCTPUPOBAJ 3HAaHMs IIpeAMeETa B
IIPABUJIBHOCTD IOJJHOM o0beMe y4yeOHOH mporpammsl,
peuieHus JIOCTaTOYHO rI1y0oKO OCMBICIINBAET
IIPAKTUYECKOIO JUCLUILINHY, CaMOCTOSITEINILHO, "
3aJ1aHus; HCYEPIIBIBAOIIIE OTBEYaeT Ha
3. IlpaBuiIbHOCTh W/WIK | AONOJHUTENbHBIE  BONPOCHI,  MPHUBOJUT
apryMEHTUPOBAHHOCT | COOCTBEHHBIE NPUMEPBI MO MpPOOIEeMATHKE
b U3JI0KEHUS | TOCTABJIEHHOTO BOIIPOCA, pemmun
(Tocne1oBaTENbHOCTh | PEAJIOKEHHBIE MPAKTHYECKHE 3aJaHus 0e3
JIEHCTBHI ), omrn0oK.
Xopoio 4. CaMOCTOATENBHOCTE | CTyeHTOM JaH pa3BepHYTHIA OTBET Ha
(6a30BEIit OTBETA, MOCTABJIICHHBI  BONPOC, TA€  CTYJEHT
YPOBEHB) 5. Kynbrypa peun; JIEMOHCTPHUPYET 3HAHUs, IPUOOpETEHHbIE Ha
6. uT.n JIEKIIMOHHBIX W CEMHUHAPCKUX 3aHATHUAX, a
TaK)Ke IOJIYyYEHHBIE IIOCPEACTBOM U3YUYECHUS
00s3aTeNbHBIX Y4E€OHBIX MAaTEepHaJIOB 110
Kypcy, JacT apryMEHTHPOBAHHbBIE OTBETHI,
IPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJTHOE  BJIAZICHHE  MOHOJOTHMUYECKOU
peublo0, JIOTUYHOCTh U IOCJIEI0BATEIbHOCTD
orBeTta. OHAKO JOMYCKAaeTCsl HETOYHOCTD B
OTBETE. Pemmn IIPEITIOKEHHBIE
[paKTUYECKHE 3aJaHusg C HeOOJbIIUMU
HETOYHOCTSIMH.
Y 10BIIETBOPHUTEIIH Crynenrom naH OTBET,
HO CBHJICTEIBCTBYIOIINN B OCHOBHOM O 3HAHUH
(1OpOroBHIit IIPOLIECCOB n3y4yaeMon JUCLUIUINHBI,
YPOBEHB) OTJIMYAOIIUIACS HEAOCTATOYHOW TITyOMHOM

U TIOJHOTOW pPacKpBITUS TEMbl, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TeopuH,  ciabo
c(OPMHUPOBAaHHBIMA  HABBIKAMH  aHAJIN3a
ﬂBHeHHﬁ, mponeccos, HEJO0CTAaTOYHBIM
YMEHHUEM  JaBaTh  apryMEHTUPOBAHHbIE
OTBETHI " PUBOJHUTH IPUMEpHI,
HEOAOCTAaTOYHO CBO60[[HBIM BI1aACHHUCM
MOHOJIOTHYECKOH peublo, JIOTHYHOCTBIO M
IoCJIICA0BATCIIBbHOCTBIO OTBCTA.
JlomyckaeTcsi ~ HECKOJIBKO  OIIMOOK B
COJIepKAHUU OTBETA U peleHuH




[IPAKTUYECKUX 3aJaHUM.

Heynosnersopure CTylleHTOM J1aH OTBET, KOTOPBIM COJEPIKUT
JBHO psi CEPBE3HBIX HETOYHOCTEH,
(ypoBeHb He OOHapyXKMBAIOIMI HE3HAHUE IIPOLIECCOB
copmupoBan) U3y4aeMon IIPEIMETHOM obuacru,

OTJIMYAIOIIMNACS HETITyOOKUM PacCKpHITHEM
TE€Mbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TEOpHH, HEC(HOPMHUPOBAHHBIMH HABBIKAMHU
aHaJIn3a SIBJICHHUH, ITPOLIECCOB, HEYMEHUEM
JlaBaTb ~ apryMEHTUPOBAaHHBIE  OTBETHI,
ciabbIM  BJIAZICHHEM  MOHOJOIMUYECKOU
peublo,  OTCYTCTBHEM  JIOTUMHOCTH U
IIOCJIEZI0BATEIBHOCTH. BriBonbl
IIOBEPXHOCTHBI. PenieHne NnpakTU4eCKUX
3aJaHUil HE BBINOJHEHO. 1. CTyIeHT He
CIOCOOEH OTBETUTHh HA BOIPOCHI JIaXe IMPHU
JIOTIOJIHUTEIBHBIX ~ HABOASIIMX  BOIPOCAaxX
IpenojaBaTes.

METOJIMYECKHUE YKA3ZAHUS 1J151 OB YYAIOIUXCS IO OCBOEHMIO
JUCHMUILIAHBI

Juctunnmna «CoBpeMeHHasi HeOopraHWuYecKass XUMHUS» HalpaBlieHa Ha (QOpMHpOBaHUE
komnerennuii: YK-1, ITK-4.

[TpoMexyTouHast aTTecTalys MPEANOoIaraeT K3aMeH.

[Tpuctynas K M3y4eHUIO JUCLUUIUIMHBL, HEOOXOAUMO B INEPBYIO OYepe/lb O3HAKOMUTHCS C
coJiep;kaHueM paboueit mporpammsl gucuumiauHel (PITT).

Jlexuuy UMEIOT LIEbI0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUI.

[Ipu usyyenuu u npopaboTKe TEOPETUYECKOTO MaTepraia HeOOXOAUMO:

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHUU MaTepual U JONOJIHUTH €ro C
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JAHHOM TEME JINTEpaTyphl;

- IIpU CAMOCTOSTEIbHOM H3YYEHMHM TEOPETUYECKOW TEMBbl CIENaTh KOHCIEKT, HUCIOJb3Ys
pexomennoBanusle B PIIJ] nuTepaTypHble HMCTOYHMKM UM pecypchbl HH(OpPMAaIMOHHO-
TEIEKOMMYHUKaMOHHOMU ceTn « HTepHeT»

- TIpY MOATOTOBKE K MPOMEKYTOYHON aTTeCTal[MH MO0 MOJYJIIO MCIIOIb30BaTh MaTepuaibl GpoHaa
OLICHOYHBIX CPEJNICTB.

[TpakThyeckue 3aHATHS TPOBOJATCS C LEIbI0 YIIYOJNEHHS W 3aKpeIuvleHHs] 3HaHWM,
NOJYYEHHBIX Ha JIEKUMSAX M B IPOIECCE CAaMOCTOATENbHON padoThl HaJl HOPMAaTUBHBIMU
JIOKyMEHTaMU, Y4eOHOM 1 Hay4yHOU TUTepaTypoil.

[Tpy TOATrOTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOAUMO:

- U3Y4HTb, TOBTOPUTH TEOPETUUYECKUI MaTepUall Mo 3a/1aHHOM TeMe;
- IIpY BBIIIOJIHEHUH JOMAIIHUX PAaCUETHBIX 3aJlaHUM, U3yYUTh, IOBTOPUTH TUIIOBBIE 3a/1aHNUS,
BBITOJIHSIEMbIE B Ay TUTOPUH.

Pexomenganum mo padore ¢ HaAy4YHOH U Y4eOHOI TUTEpPaTypOi

PaboTa ¢ yueOHOM 1 HAyIHOU JTUTEPATYPOH SBIISCTCS TIIaBHON (hOPMON CaMOCTOSITEIIBHON
paboThl U HeoO0XoAWMa MpPU TOATOTOBKE K YCTHOMY ONPOCY Ha CEMHUHApPCKUX 3aHATHUAX, K
MOJyJIbHBIM KOHTPOJBHBIM paboTaM, onpocy, 3aueTy. OHa BKJItoUaeT npopaboTKy JEKIIMOHHOTO
MaTepuaiga — H3y4€HHE PEKOMEHJOBAHHBIX MCTOYHHUKOB M JUTEPATYphl 0 TEMATUKE JIEKLIHM.
KoHcnekT neKnun A0IKEeH COoAepKaTh peepaTHBHYIO 3allMCh OCHOBHBIX BOIPOCOB JIEKIHH,
IPEUIOKEHHBIX MpenojaBareaeM cxeMm (IpU HMX JEMOHCTpalMM), OCHOBHBIX HCTOYHHKOB U



JUTEpATyphl MO T€MaM, BBIBOJBI MO KaXI0oMy Borpocy. KOHCHEKT okeH OBITh BBHIMOJHEH B
OTIeNbHONW TeTpanu mo npeaMery. OH JoKeH ObITh aKKypaTHBIM, XOPOLIO YHUTaeMbIM, He
COJIepKaTh HE OTHOCSIIYIOCS K TeMe UH()OPMAIIHIO UM PUCYHKH.

KoHcnekTsl HayyHOH JIMTepaTyphl IPH CAMOCTOSTENbHOM TOATOTOBKE K 3aHATHAM JOJKHBI
OBITH BBINIOJIHEHBI TaKXKe aKKypaTHO, COJAEP)KaTh OTBETHI HA KaXKIbI MOCTABICHHBIA B TeMe
BONPOC, HUMETh CCBUIKY Ha HCTOYHHUK HMH(OpManuu C 00s3aTeNbHBIM YKa3aHHEM aBTOpa,
Ha3BaHUS M TroJa HM3JAaHUS HUCIOJIb3yeMOW HAy4YHOH suTepaTypbl. KOHCIEKT MOXeT OBITh
OIOPHBIM (COJIEPKaTh JIMIIb OCHOBHbIE KJIFOUEBbIE MO3ULUH), HO IPU 3TOM [1O3BOJIAIOLIUM JaTh
MOJIHBIN OTBET IO BOIIPOCY, MOXKET OBITh MOAPOOHBIM. OObEM KOHCIIEKTa ONPENEIISIETCS CaMUM
00yJaronuMcs.

B npornecce paboThl ¢ yueOHON M HAyYHOH JINTEpaTypoil 00yqatonIriics MOKET:

- JlesiaTh 3alUCH 110 XOJAy YTEHMs B BHJIE IPOCTOrO MWJIM DPa3BEpHYTOro IjIaHa (CO3/aBaTh
nepevyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJIATh Te3UChl (LUTUPOBAHUE HamOoJiee BaXXKHBIX MECT CTaTbM WJIM MOHoOrpaduu,
KOPOTKOE M3JI0)KEHNE OCHOBHBIX MBICIICH aBTOpA);

- FOTOBUTH aHHOTAIMH (KpaTKoe 0000IIEHNEe OCHOBHBIX BOIIPOCOB PabOTHI);

- C03/1aBaTh KOHCIEKTHI (pa3BEPHYTbHIC TE€3UCHI).



