Bapmuanr 1-1

1. Yro takoe BonHOBas QpyHKIuA? TpeOoBaHUs K BOTHOBOH (DyHKITUH.
2. 3anummTe yClOBUE CTAIIMOHAPHOCTH SHEPTUU CHCTEMBI
3. B gem cocrout npubImKkeHue HE3aBUCUMBIX YacTHUIL?
4. W300pa3uth rpaduyecKu pagualbHyIO COCTABISIONIYI0 aTOMHON opOuTanu 3s.
5. Uzobpaszuts cesspiBatonme MO, oOpasoBanHbie 1ByMs s-AQO, s- u p-AO.
Bapmuanrt 1-2
1. KakoB (pu3HU4ECKU CMBICIT BBIPAXKEHUN Y'Y u W Wdx?
2. UYro Takoe BonHOBas ¢yHkims XapTpu? Kakum B3anMopencTBHEM NpeHeOperaroT, Koraa
€€ 3aIlHUChIBAIOT?
3. Kak npeactaBisioT BOJHOBYIO (DYHKIIHIO M SHEPTUIO aTOMa B MPUOIMKEHUN HE3aBUCHMBbIX
qacTuIr?
4. CocuuTaTh YUCIIO y3JI0B paJHaIbHON YaCTH aTOMHBIX opOuTanei 2s, 3p.
5. H3o6pa3utk paspeixistomue MO, obpazoBannsie 1) nByms s-AQO, 2) s- u p-AO.
Bapuanr 1-3
1. 3anummre ycaoBHe HOPMUPOBKH BOJIHOBOH (DYHKIIWH.
2. ITlouemy Henb3si MOJY4YUTh TOYHOE pemieHue ypaBHeHus Illpegunrepa s cucrtem,
coJiepKalux OoJIbIIe OJHOTO IEKTPOHA?
3. Uro Takoe BosHOBas (yHkius Xaptpu? Kakum B3auMopeiicTBHEM MpeHeOperaroT, Koraa
€€ 3aI1ChIBAIOT?
4. Hammcatp B 00ImeM BHJIE ONEpaTOp IJICKTPOHHON SHEPTHU MOJIEKYJbl B TPHOIMKECHUU
bopna-Onnenreiimepa
5. Uro Takoe y3Jbl paiuabHON YacTH aTOMHOM opOuTanu? Kak cocuuraTs uX 4yuciao?
Bapuanr 1-4
1. M3noxwurte cyTh BapUallMOHHOIO IPUHLIMIIA.
2. Kaxkue nmpubimKkeHus UCTIONIB3YIOT MU perneHnn ypaBHenus [lpenunarepa nis atomMoB?
3. B Kakux nmoxys>MIUpHYECKUX METOAAX YUUTHIBACTCS (PaKT KOPPENIALUH IJICKTPOHOB?
4. Yrto Takoe BasieHTHBIE n3oMepbl? [IpuBectu npumep.
5. H300pa3uth rpaduvecKu paaralibHy0 COCTABISIONIYI0 aTOMHON OpOUTau 2s.
Bapuant 1-5
1. H3n0uTe KpaTKo COAEPKaHME OCHOBHBIX MOCTYJIATOB KBAHTOBOM MEXaHUKH.
2. B uem cocrout npubinKeHne He3aBUCUMBIX YacTHIL?
3. B "em cyTh MeTonma camooriiacoBanHoro moiisa? Ilodemy mpuberaror kK  NpUOIMKEHHUIO
CCII?
4. Yro Takoe 6a3ucHbiit HaOop [Torura? [IpuBenure nmpumep.
5. H306pa3uth cBA3BIBAIONIYIO U pa3pbixisiiomyto 6-MO, oOpa3oBanHbie 1ByMs p-AO.
Bapuant 1-6
1. 3anummre omepaTopbl KWHETHYECKOW SHepruu: 1) cucrempl M sjaep; 2) cucrembl N
AJIEKTPOHOB.
2. Kak npencTasisioT BOJHOBYIO (DYHKIIHIO M SHEPTHIO aToMa B MPUOIMKEHUH HE3aBUCUMBIX
gacTuir?
3. Yro Takoe 6a3ucHsbIil HaOop [lomna? [IpuBenure mpumep.
4. W300pa3uth rpaduyecKu paguaibHyI0 COCTABISIONIYIO aTOMHON opOuTanu 2s.
5. M306pa3suth rpaduIecKy YITOBYIO COCTABISIONIYIO aTOMHO# opOuTamy 3d > u 4d,”.
Bapmuanr 1-7
1. 3amummre omepaTopbl MOTEHIMAIBLHOM SHEPTUM B3aHUMOJCHCTBHUS sAep, saep U

OJICKTPOHOB, 3JICKTPOHOB.



2. Yto Takoe BonmHOBas (yHkuusa Xaptpu? Kakum B3auMopeiicTBUEM MpeHEOperaroT, Koraa
€€ 3aIUChIBAIOT?

3. B dem cocTouT npubInKeHne HeHTPATBLHOTOo Mosi? 3aueM OHO BBOAUTCS?

4. VYka3zaTb yCJIOBHUS, P KOTOPHIX 00Pa3yIOTCs CBSI3bIBAIOIINE U AHTHUCBSI3BIBAIOIINE
MoJeKyJsipHble opOuTanu. [IpuBectu mpumepsl.

5. 3anmcaTh BeIpaKEHUE JUIsl aTOMHOW CIIUH-0pOUTa . [I0SICHUTH CMBICT BXOJSIIUX B HETO
BEJTUYHH.

Bapmuanr 1-8

1. Kaxkue 31aku umerot onepatopsl Ty(R), Ts(r), Viuu(R), Vais(R,r), Vio(r) ?

2. OxapakrepusyiiTe ABE OCHOBHBIE Pa3HOBUIHOCTU OA3UCHBIX HAOOPOB.

3. H3o0pa3ute cXeMbl IEPEKPHIBAHUS G- U TT- TUIIA MEXKITY OPOUTAISIMH P H Pa.

4. 3anumuTe BBIpAXKEHUE JUISI BOJHOBOW (PYHKIMH B NPUOIMKEHUHM LEHTPAIBHOTO MOJIS.
[TosicHuTE CMBICHT BXOJSIIUX B HETO BEIUYHH.

5. KakuMu KBaHTOBBIMH YHCJIAMU OTIPEIEIISETCS YIIIoBas YacTh aTOMHON OpOUTAIIH, YTO OHA
XapaKTepU3yerT.

Bapuanr 1-9

1. 3anumwure oneparop nojaHoi 3Heprun cucreMbl M sinep u N anexktpoHoB. Kakoil cmbica
MMEIOT COCTaBJISIOLIME oneparopa’?

2. B gem cyTh MeTona camocoriacoBaHHOTO mois? [louemy mpuberaror Kk HpUOTIKEHUIO
CCI1?

3. ITlpuBomut nu uWHTEPHEPEHIMS CUMMETPUYHOW M AHTUCUMMETPUYHON (OTHOCHUTEIBHO
MJIOCKOCTH MoJiekylbl) AO Kk oOpa3oBaHuro xumudecko cBsizu? [loscHure oTBeT
PUCYHKaMH.

4. KakuMM KBaHTOBBIMH YHCJIaMU OTIPEAEISAIOTCS paguanbHas GyHKUUs, yrioBas QYHKIUS U
HOPMHUPOBOYHBIA MHOXKUTENb?

5. M3006pa3uth rpaguyeckn yrioByro COCTAaBIIAIOIIYIO aTOMHBIX opOuTanei 3d xy 1 4dyy.

Bapuant 1-10

1.

2.

(98]

Kak omnpenenuts cpennee 3HaueHue omneparopa H mnpu BonHoBoW ¢yHkuuu ‘P,
HOPMUPOBAHHOMN HA €UHUILY ?

OT yero 3aBUCHUT TOYHOCTh HEAMIMPUUECKUX KBAHTOBO-XUMUYECKUX PACUETOB?

SBnsiercs u yclioBUE OJIMHAKOBON CUMMETpPUHU B3auMoOJeHCTBYIOMUX AO HE0OX0IUMBIM
11 00pa3oBaHusl XUMHUYeckoi cBs3u? [losicHUTe OTBET pUCYHKaMH.

OcCHOBHBIE CBOWCTBA paiuaibHbIX (PYHKIIMM.

3anucaTh BbIpaXXEHUE 17151 aTOMHOM opOuTanu. [IoACHUTH CMBICT BXOJAIIMX B HETO
BEJIMYHH.

Bapmuanrt 1-11

1.
2.
3.

4,
5,

Yro MOHMMAIOT MO/ CJIOBaMU: peluTh ypaBHenue [lpenunrepa?

B yem cocrout mpuOIMKeHNEe IEHTPATBHOTO TOJIsA? 3a4eM OHO BBOJUTCS?
3anucath ypaBHenue llpenunrepa ans atoma. Kakue 4ieHbl BXOASIT B aTOMHBIN
raMuJIbTOHHAH?

UTto Takoe y37bl aTOMHOM panuanbHoil pyHKuun? Kak cocuntarh ux 4uciio?
N300pa3uth rpahuvecku yriioByI0 COCTABIISIONIYI0 aTOMHOI opOuTamu 2p, u 3p,

BapuanTt 1-12

1.
2.

3anummuTe yCIOBHE CTAllIOHAPHOCTH SHEPTHU CHCTEMBI.

3anumure BBIpAKEHHE AJIS BOJHOBOM (DYHKIMM aToMa B MPHOIMKEHUU IIEHTPAIHLHOTO
noJyst. ITosicHuTe CMBICT BXOISAIINX B HETO BEITHMYHH.

Yro takoe opburtans? Yto Takoe CMH-OpOUTAND?



4.

5.

3anucaTh MOJEKYJSPHYIO BOJIHOBYIO (QyHKUMIO B npubnmxenun bopha-Onmnenreiimepa,
MOSICHUTD CMBICJT BXOJSIINX B HEE BEJIMYMH.
N300pa3uth rpaguuecky yriIOBYIO COCTaBIISIOIIYIO aTOMHBIX opOuTaneit 2py u 3py.

Bapuanr 1-13

1.

2.

W

3amnncarhb BBIPAXKCHUC TJIA aTOMHOU 0p6I/ITaJ'II/I. TlosicHUTE CMBICT BXOIAIINX B HET'O
BCJIMYUH.

Kakumy KBaHTOBBIMU UHCIaMH ONPEIENAIOTCS paauaibHas QpyHKUMs, yrioBas QyHKIUS U
HOPMHPOBOYHBIH MHOKUTEITH?

KakoBa pois ¢a3 aToMHBIX opOuTaieid mpu odpazoBanuu MO.

Kak HaiiTu Hanboiee BEpOSITHOE TOJIOKEHHE JIIEKTPOHA HA OpOuTaIu?

Yro Takoe panuanbHas QyHKIUS pacupeaeneHus 21eKTpoHoB? Kak ¢ ee moMOIIBI0 MOYKHO
HaiiTh HanboJiee BEPOATHOE TIOJIOKECHUE JICKTPOHA HA COOTBETCTBYIOIICH opOUTan?

Bapuanr 1-14

1.

[98)

Kak nmpenctaBistoT BOTHOBYIO (PYHKIMIO U SHEPTUIO aTOMa B MPUOIMKEHUN HE3aBUCUMBbIX
gacTuir?

Kak HaiiTn Hanbosee BEpOSITHOE TIOJI0KEHHUE ICKTPOHA Ha opOuTamm?

B yem cyTs npubnmwxenus bopna-Onnenreiimepa?

Yro Takoe MoJsieKysipHas opOuTasib? 3anucath BhIpaXXE€HUE JIJIsl MOJIEKYJIIPHOW opOuTanu
B npubmmxennu MOJIKAO.

N306pa3uts pazpeixisomue MO, odpazoBannbie 1Byms s-AQ, s- u p-AO.

Bapmuant 1-15

L.

el o

[ToueMy Henb3sl MONYYUTh TOYHOE pelieHHe ypaBHeHus lllpeamHrepa Juis cucTeM, COAEpIKalIUX
00JIbIIIE OJTHOTO JIEKTPOHA?

OCHOBHBIC CBOWCTBA PaHALHBIX (DYHKITHA.

OxapakTepu3yiTe J1Be OCHOBHbIE Pa3HOBUIHOCTH Kiaccu(UKanuu 0a3ucHBIX HAOOPOB.
3anmcath BoHOBYIO (yHKIHIO B ipubmmxennn MO JIKAO.

CkonbKO 1 Kakux 0a3ucHbIX (QpyHKLUI ucnonb3yeTcs npu pacyere mosiekysnsl CH2F2 B TZ
6azuce?

Bapmuanr 1-16

1.

2.

93]

Kakune mpubmmkeHus UCHONB3YIOT U pemieHus ypaBHeHus lllpeaunrepa mayis aToMoB U
nouemy?

Uro Takoe y3i1bl aTOMHOM paauanbHoi pyHkuun? Kak cocunrars ux 4ucio?

Uto Takoe MOBEPXHOCTh MOTEHIMAIbHON »Heprun? I[lpuBeaute mnpUMeEpbl BaJIEHTHBIX
HU30MEPOB.

Kaxk atomHast opOuTans 3aBUCUT OT PACCTOSIHUS BAAIM OT sipa’?

Kakue mnomysMmmupuueckue MeETOAbl MPENNOYTUTENbHBI IS pacdyera CIeKTPaIbHbIX
XapaKTEPUCTUK MOJIEKYJ1?

Bapmuanr 1-17

1.

2.

wnhw

UYro takoe BosiHOBasg ¢yHkius Xaptpu? Kakum B3aumonelcTBUEM NpeHEOperaroT, Korjaa
ee 3aMuChIBalOT?

Kakomy ycrmoBHio TOKHA yIOBIECTBOPSATH pajdaibHas 4acTh BOJHOBOM (PYHKIUH, YTOOBI
BOJIHOBAas (DYHKIMS HA siipe OblIa KOHEYHa U HelpephIBHA?

Kak xauecTBEHHO M KOJMYECTBEHHO 0XapaKTEPU30BaTh SHEPTUIO KOPPEISALUH IJIEKTPOHOB?
3anumure ycioBUe HOPMUPOBKU BOJTHOBOHM (DyHKIIUH.

CkonbkOo M Kakux Oa3UCHBIX (YHKIMH Hcrosb3yercs Npu pacuyere Mosekyiasl CH2F2 B
6a3uce 6-31 G**?



Bapmuanr 1-18

M

B yem cocrout mpubIMKeHNE HE3aBUCUMBIX YaCTHIL?
Uro Takoe opbutans? Yto Takoe CnuH-0pOUTaIh?

Uro Takoe 6a3ucubiit HaOop [lorma? [lpuBenure npumep.
Uro Takoe koH(popmanus Monekyn? [IpuBectu mpuMepsl.
3anumnmTe yCI0BUE CTAIMOHAPHOCTH YHEPTUU CUCTEMBI

Bapuanr 1-19

A

Yem npeneOperatot, pewas ypasHenue lllpenunrepa ¢ BoinHoBo# GpyHkmuein Xaptpu?

Kak aToMHas opOuTanp 3aBUCUT OT PACCTOSHUS BJIAIH OT siapa?

Omnpenenure, 4TO TaKoe G - U T -CBsA3U. [IpuBeauTe NpUMeEpbl MOJIEKYJI C 3TUMU CBA3SIMH.
W3noxure CyTh BapUallMOHHOTO IIPUHIIMIIA.

CKonbKO M Kakux 0a3ucHbIX (YHKIHMHA HCHONb3yeTcss mpu pacuere monekynsl CH2F2 B
6azucax DZ u 4-31G?

Bapuanr 1-20

1.

ol

B dem cyth meroma camoornacoBaHHoro monsi? Ilouemy mpuberaroT kK mpHOIMKEHUIO
CCII?

Uro Takoe chepuueckue rapMoHuku? [loueMy U3 HUX CTPOSIT TUHEIHHBIE KOMOMHAIIAN?
Kakwue BbI 3HaeTE METOBI yU€Ta KOPPEIAIMOHHON SHEPTUH SJIEKTPOHOB?

N3noxute KpaTKo coepKaHue OCHOBHBIX MOCTYJIATOB KBAHTOBOM MEXaHUKH.

U306pasuts rpadHuecKu YIIOBYIO COCTABISIONIYIO aToMHOI opburany 3d ,° u 4d ,°.

Bapmuanrt 1-21

1. Yrto Takoe MOBEPXHOCTh MOTEHIIMAIBHOW SHEPTUH MOJIEKYJIbI?

2. Kak o0o3Hauatorcsi oOpOUTaIM ¢  pPa3IUMYHBIMA  YIJIOBBIMH  3aBHCHUMOCTSIMU?
Pa3znugaroTcs v yrioBeie 3aBUCUMOCTH OpOUTAJIEH pa3HBIX aTOMOB?

3. Teopema Kynmanca. Kakue XapakTepuUCTHKHA aTOMOB U MOJIEKYJ MOYKHO pacCUUTaTh C
€€ TIOMOIIbI0?

4. 3anummuTe OnepaTopbl KMHETHYECKOW 3Hepruu: 1) cuctembl M spaep; 2) cucreMbl N
3JIEKTPOHOB.

5. UYrto moHuMarot non obo3nauenusmu SZ, DZ, TZ?

Bapmunanr 1-22

1.
2.

B yem cocrout mpubamkeHrne NEHTPaTbHOTO MoJIsA? 3aueM OHO BBOJUTCS?

N3o0pazute paguansabie coctapisomue AO 1s, 2s, 3s — Tumna. YKaXHUTE y3JI0BbIE TOUYKH U
HanboJIee BEPOSITHOE TIOJIOKEHUE IIEKTPOHA HA COOTBETCTBYIOIIEH OpOUTaIH.
Oxapaktepu3yiTe NpUMEHEHUE TEOPUU BO3MYIIECHH. B yem npeumyinecTBa U HEJOCTATKH
TaKoro nojaxoa’?

3anuiuTe OomnepaTopbl MOTEHUUAIBHOM HHEPrUU B3aMMOACHCTBHS  saep, SAep U
3JIEKTPOHOB, 3JIE€KTPOHOB.

Kakumu KBaHTOBBIMU YHCIIAMH OTPEAEIISETCS YIJIOBask 4aCTh aTOMHOW OpOHUTAaNlu, YTO OHA
XapaKTepU3yerT.

Bapuanr 1-23

1.

2.

(98]

3anuiuTe BbIpAXKEHHE ISl BOJHOBOW (PYHKIMM B HPUONMIKEHUH LEHTPAIbHOIO IOJIS.
[TosicHuTE CMBICT BXOJAIINX B HErO BEJIMYHH.

N3o06pa3ure paguansubie coctaBisomue AO 2p, 3p, 4p — Thna. YKaxUTe y3/10Bble TOUKH
1 HanboJjiee BEPOSTHOE MOJIOXKEHUE IEKTPOHA Ha COOTBETCTBYIOIIEH OpOUTAIIH.

YeM oTIIMYAIOTCS OTPaHUYEHHBIN 1 HEOTPaHUYEHHBIN MeToabl XapTpu-Poka?

Kakwue 3naku umerot onepatopsl T(R), T5(1), Vaa(R), V(R 1), V(1) 1 mogemy?



5.

CKonbKO U Kakux 0a3ucHBIX (QYHKIMH Hcnonb3yeTcs npu pacdyere mosiekys HF u F2 B TZ
6azuce?

Bapmuanr 1-24

1.
2.

Uro Takoe y3i1bl aTOMHOM paauansHoit pyHkuun? Kak cocunrars ux 4ucio?

3anucathb BbIpaKe€HUE JJIs1 aTOMHOM opOuTanu. [1osCHUTH CMBICT BXOZSIINX B HETO
BEJINYMH.

HapucoBarte 3aBUCUMOCTh CJCHTEPOBCKOM W TaycCOBOW Oa3WCHBIX (YHKIUH OT
paccTosiHusl.

UTo moHUMAIOT 1MOJ CJIOBaMH: peuTh ypaBHeHue [peaunrepa?

3anucath MOJIEKYJISIPHYIO BOJIHOBYIO (DYHKITMIO B pubmkeHuu bopua-Onnenreiimepa,
MOSICHUTD CMBICJT BXOJSIINX B HEE BEJINYMH.

Bapmuanr 1-25

1.

2.

[98)

Kakumu KBaHTOBBIMU UMCIAMH OTMPEICNAIOTCS paauaibHas QyHKIMs, yrioBas QyHKIUS U
HOPMHUPOBOYHBIN MHOKUTEIND?

Ha omnom rpaduke uzo0pazute paauaibHyro coctaBisgomyio ls AO, ee kBaapaT H
paauanbHyo QYHKIMIO paclpeieeHHts..

UYro Takoe chepuueckue rapMoHuKku? Koraa ncmonb3yroT UX JIMHEHHbIE KOMOUHAITHH?
3anuiuTe onepaTop MoJHOM 3Hepruu cucteMbl M sinep u N anexTpoHoB. Kakoi cMbich
HMMEIOT COCTaBIIAIONINE orepaTopa’?

3anucate ypaBHenue [lpeaunrepa ayis aroma. Kakue 4ieHbl BXOJIAT B @aTOMHBIHN
raMuJIbTOHHAH?

Bapmuanr 1-26

1.
2.

OcHOBHBIE CBOWCTBA paIuaIbHBIX (PYHKIIHA.

Ha omnom rpaduke m3o0pasute pamuanbHylo coctaBisiionryro 2p AO, ee kBagpar u
paauanbHyro (QYHKIIHIO pacipeieeHHs.

[Ipoananusupyiite y3nossie nosepxHoctu 3p AO.

Kak ompenenuts cpemanee 3HadeHue omeparopa H mnpu BomHOBOW ¢yHKIMn ‘Y,
HOPMUPOBAHHOMN HA €UHUILY ?

UTo Takoe MoBEpXHOCTh MOTEHIIMATIBLHON SHEPrUun?

Bapuanr 1-27

1. Oxapakrepu3syiiTe Be OCHOBHBIC Pa3HOBUIHOCTH Oa3MCHBIX HAOOPOB.

2. 3anmcaTh BBIpaXEHHUE IJII aTOMHOW opOuTtanu. [IoSCHUTH CMBICT BXOMSIIUX B HETO

BEJIMYHH.

Uto noHMMAIOT MO clioBaMu: pemnTh ypaBHeHue [lpeaunrepa?

4. 3anmcaTh MOJIEKYJISIPHYIO BOJIHOBYIO (DYHKIMIO B ipubnmxennu bopua-Onnenreiimepa,
MOSICHUTH CMBICIT BXOJSIINX B HEE BEJIMYMH.

5. H306pa3uth cBA3BIBAIONIYIO U pa3pbixisitomyto 6-MO, oOpa3oBanHbie AByMs p-AO

[98)

BapuanTt 1-28

=

Uro Takoe MOBEPXHOCTh MOTEHLIUATBHONW YHEPTHUH MOJIEKYJIbI?

Yro takoe aToMHas opOuTans? J{aTh onpexneneHue.

JIBe OCHOBHBIE Pa3HOBUIHOCTH 0a3MCHBIX HAOOPOB.

CKoJbKO M KakuX 0a3MCHBIX (QyHKLUI Hcnoab3yercs npu pacuere Mosekynsl COHSNH2, B
6asuce STO-3G?

Ha onHoMm rpaduke m3oOpasure paavaibHylo cocrapistomyto 2p AO, ee kBaapaT u
paauanbHyo QYHKIMIO paclpeieaeHHtsl.
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