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1. TACHIOPT ®OHJA OINEHOYHBIX CPEACTB

1.1. O61acTh NPpUMEHEHHA

®onpa oneHouHblx cpeAactB (POC) — HeoThemieMas dYacTh pabouei
IporpamMmbl JUCHUIUIMHBI «CTpOEHHE MOJIEKYJ U OCHOBBI KBAHTOBOW XHMHH» U
NpEeIHA3HAYEH [JIsi KOHTPOJISI W OLEHKM O0pa3oBaTEIbHBIX JTOCTHIKEHUUN
CTYJIEHTOB, OCBOUBILUX MPOrPAMMY JUCLUIIINHABIL.

1.2. Hesaun u 3aqa4u (pOHIA OLIEHOYHBIX CPEACTB

[Henp @®OC — yCTaHOBUTH COOTBETCTBHE YPOBHS  MOJATOTOBKHU
oOyuatromerocss Tpebopanusm OI'OC BO 0OakanaBpuar 10 HaIpaBJICHUIO
noaroroBku 04.03.01 «Xumwus» (MemuuuHcKas W ¢apMalleBTHUSCKAs XHUMHUS),
YTBEPXKJIECHHBIM TMPHUKa30M MUHHCTEpPCTBA HAYKH M BBICHIETO OOpa3oBaHUS
Poccuiickoit ®epeparuu ot 17 uronst 2017 . Ne 671 (¢ U3MEHEHUSMH U
JIOTIOJTHEHHUSIMH ).

1.3. Ilepeyenb kommeTeHUMii, (popMHpPYeMBbIX B HpoLecce OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHON POrpaMMBbI

ITpouecc ocBOeHUs AMCLMILIMHBI HAIPABJIEH Ha OBJAJCHHUE CIEAYIOLUMU
KOMITETEHLIUSIMHU:

Kox no ®I'OC BO \ NHaukaTop J0CTHKEHUSA

YHUBEpcalbHbIE

OO6menpodeccuoHalbHbIC

OIIK-3 OIIK-3.1
OIIK-4 OIIK-3.2

OIlK-4.1
OIIK-4.2
OIIK-4.3

[TpodeccuonasibHbie

1.4. Jranbl GpopMuUpoOBaHMS KOMIIETEHIMA U CpPeACTBA OLlEHUBAHMS
YPOBHS UX C()OPMHUPOBAHHOCTH

KonTpoabHo-o1eHOYHBIE
Jransl popmupoBanus komnereHuuin | Komnerenunu cpeiacta / crnocod
OLICHUBAHMS

Tema 1. Bsegenme. Jloka3zaTeabCTBO

YcerHbI# onpoc, paboTa Ha
CJIOKHOTO  CTpoeHusi aroma. [lonsarus

. | OIIK-3 1a00paTOPHBIX 3aHATHSX,
BEIIECTBO, MarepHsi, aTOM, XUMHUYECKH .
OIIK-4 BBITOJHEHUE KOHTPOJIBHOMN
DJIEMEHT, MOJIEKYJIa. ATOMHBIE CIIEKTpBI.
paboThI

Buael cektpoB. @akThl, MOATBEPKIAIOIINE




HaJIu4ue JAUCKPETHBIX YPOBHEH JHEPruu
3nexkTpoHoB. KBanToBas monens aroma H.
bopa.

Tema 2. BosiHOBBIE CBOWMCTBa 3JIEKTPOHA.
JIBoiicTBeHHass mpupoja CBETa. 3aKOH
B3aUMOCBSI3M MAcChl U 3HEpruu. BonHbl 1€
bponns. KopnyckynspHO-BOIHOBBIE
CBOICTBa MHKPOYACTHII. Hyanuzm
anekTpoHa. [IpuHIMI HeonpenesIeHHOCTH
I'eitzenOepra. Pacuer MUHUMAaJIbHOU
3HEepruM NeKTpoHa. CpaBHEHHUE C TeOpHUeEl
H. bopa. VYpasuenne Ilpenunrepa.
OU3NYECKUI CMBICT BOJIHOBOW (DYHKIIHH.
TpeGoBanusi, mpeabsBIsieMble K BOJHOBOM
(GYHKIIH.

OIIK-3
OIIK-4

YcrHbIH onpoc, paboTa Ha
1a00paTOPHBIX 3AHSITHSIX,
BBIMOJIHEHHE KOHTPOJIBHON
paboThI

Tema 3. UYacTHele cioydyau penieHus
YpPaBHEHUSA Ipenunrepa. Pemenue
ypaBHeHus [llpenunrepa ajis 0qHOMEPHOTO
MOTEHIHAIBHOTO SIIITUKA. Pacuer
BEPOSITHOCTH HaXOXJACHUS YacTHUIbl U €€
SHepruu. TpexMepHbI MOTEHIMAIbHbBINA
amuk. KBaHTOBBIE umcna. BbIpoXIeHHBIE
YPOBHU 3HEpruu. BpamarenbHblii MOMEHT
uMiynbsca. OTHOMEpHBIN poTaTop.

OIIK-3
OIIK-4

YcTHbIM onpoc, paboTa Ha
1a00PaTOPHBIX 3aHATHSIX,
BBINTOJIHEHHE KOHTPOJIBHOM
paboThI

Tema 4. Ilepuoanueckuii 3akoH U
[lepuonnueckas cucreMa 3JIEMEHTOB
J.1. Menneneena. OCHOBHBIE
XapakTEPUCTUKH  XUMHYECKOM CBA3U:
JUTHHA, HaIpaBJICHHOCTb, MIPOYHOCTb.
Banentnslie yrubl. Pacuer cpennen sHepruu
cBs3u. DU3MUECKUE METONBI OMpeeIeHUs
CTPYKTYpbl MOJEKYJ: 3JeKTpoHOorpadus,
PEHTIE€HOCTPYKTYPHBIH aHaJmn3,
PaANOCTIEKTPOCKOMHS. CoBpeMeHHas
(GbopMyITUpPOBKa TEPUOJUYECKOTO 3aKOHA.
[lepponnueckre  M3MEHEHHMs  paanyca
aToMa, DJHEPIHMH WOHM3AIUHU, CPOJACTBA K
AJIEKTPOHY, ANEKTPOOTPULIATEIIBHOCTH.
OOBsicHEeHHE TEePUOJMYECKOT0 3aKOHa C
TOYKM 3PEHHsS] CTPOCHHs aToma. s, p, d, f-
JJIEMEHTBI. Hayunoe 3Ha4YCHHE
MEePUOIUYECKOr0 3aKOHA. OTKPBITHS HOBBIX
AJIEMEHTOB. Y CTOMYMBOCTH  3JIEMEHTOB.
Hcropust pa3BUTUS TPEACTABICHHH O
XUMHUYECKOW CBS3M W BAJICHTHOCTH:
rpaBUTAllMOHHAS, 3IEKTPOXUMUYECKas,
AJIEKTPOBAJICHTHAsI, KOBAJICHTHASI.

OIIK-3
OIIK-4

YcTHBIN onpoc, paboTa Ha
71a00paTOPHBIX 3aHATHSX,
BBINOJTHEHUE KOHTPOJIBHOMN
paboThI

Tema 5. OcHOBHBIE THIBI XUMHYECKOU
CBSI3U. OHEpPrus HMOHHOW CBS3U, HSHEPIUs
KpUCTAJUIMYECKOW pemeTku. Ilomspusanus
U TOJApU3YyEMOCTh HMOHOB. KBaHTOBO-
XUMHUYECKOe OOBSCHEHHE  KOBAJICHTHOM

OIIK-3
OIIK-4

YcerHbI# onpoc, paboTa Ha
1a00paTOPHBIX 3aHATHSX,
BBIITOJTHEHUE KOHTPOJIBHON
paboThI




CBsI3U. MeTo/1 BaJICHTHRIX CBs3eil. Pemenue
ypaBHEHUSA [lIpenunrepa c
HCIIOJIb30BaHUEM MPUOTMKEHHBIX
dbynkumii. MoHHas 1 KOBaJIGHTHAS CBSI3b.

Tema 6. MeTo1 MOJIEKYIISIPHBIX OpOHTATICH.
Meron JIUMHENHOW KOMOWHAIMU AaTOMHBIX
opOutaneil. BplpaxkeHue i1 BOJHOBBIX
GYHKIHMA TPOCTEUINNX MOJEKY. Y CIOBHS
komOunupoBanus AO ¢ oOpasoBanuem MO.
Cas3pIBatoniue, HECBSI3bIBAIOIIUE u
paspeixisitommue . MO.  Oueprus  MO.
[Topsimox pacnosioxenuss MO 1o sHeprumu.
DNeKTPOHHBIE POPMYIBI U SHEPTETHICCKHE
JarpamMmmbl TOMOHYKJICapHBIX u
TEeTEPOHYKJICAPHBIX MOJIEKYJl 3JIEMEHTOB
MEPBOTO u BTOpPOTO MEPHUOIOB.
JunamMarneTusm, mnapamMarHeTu3M, MOPSJIOK
cBs3u. CpaBHEHHE METOJIOB BaJEHTHBIX
csizet u MO.

OIIK-3
OIIK-4

YcTHbIM onpoc, paboTa Ha
1a00PaTOPHBIX 3aHATHSIX,
BBITTOJIHEHUE KOHTPOJIHOU
paboThI

Tema 7. Ctpoenue BEILIECTBA B
KOHJEHCUPOBaHHOM COCTOSIHUHU.
OcobenHoctu KPUCTAJTINYECKOIO
COCTOSIHUSL. Tunsl KPUCTAIITMYECKUX
PEILIETOK: aTOMHBIE, MOJIEKYJISIPHBIE,
WMOHHbIE, MeTajndyeckue. Metamisl U
MOJIyTIPOBOJIHUKH. CoOcTBeHHas "
IpUMeCHas  MPOBOJUMOCTb.  PacTBOpHI
JIEKTPOJINTOB: COJIbBATALlUsA, TUApaTalys,
TEIUIOTa TUApaTalM, KPHUCTAJUIOTHIpaThl.
OCOOeHHOCTH HAHOCOCTOSHUSI BEIIECTBA.
ArperatHoe COCTOSIHHE.
MexmonexysipHbIe B3aMMOJECHCTBUS:
BOJIOPOJIHAs CBsI3b, CHJIbI BaH-nep-Baansbca.

OIIK-3
OIIK-4

YcTHbIN onpoc, paboTa Ha
71a00paTOPHBIX 3aHATHSX,
BBINIOJIHEHUE KOHTPOJIBHOMN
paboThI

KCP

OIIK-3
OIIK-4

YcTHblit onpoc, paboTa Ha
1a00paTOPHBIX 3aHATHUSAX,
BBITNIOJIHEHNE KOHTPOJIBHON
paboThl

[TIpomexkyTouHas arrectanus

OIIK-3
OIIK-4

DKx3aMeH

1.5. Onucanue nokasareseil GopMupoBaHUs KOMIIETEHIUH

Ko komMnereHuun \ IInanupyemble pe3yabTaThbl 00y4eHHs1 (IIOKA3ATEJIN)

YHUBEPCAIbHBIC

O6mmenpodeccHoHaIbHBIC

OIIK-3
OIIK-4

3HaTh: TPUHIMIIBI OOpa30BaHUS  MOJIEKYJSAPHBIX  CHCTEM, pPOJb
MPe/ICTAaBICHUI O CTPOCHHUH BEIIECTBA KaK TEOPETHUUECKOro pyHIaMeHTa
COBPEMEHHON XHUMUHU;

yMmerh: [IpennoxuTe crnocoObl U MPUHIUIHAIBHBIE CXEMbl MOIYYECHUS
BEIIECTBA C 3apaHee 3aJaHHbIMH CBOWCTBAMHM, IPEACKA3BIBATh CBOKWCTBA




BJIAJETh:

OCHOBaMH  KBaHTOBO-XHMHYCCKOI'O

BEILIECTBA UCXOMS U3 €r0 XUMUYECKOIO U CTPYKTYPHOI'O CTPOCHHS;
ONMCaHUA
BEILECTBA, NPUHLUIAMMU MCIOJB30BAaHUS TEOPETHYECKUX M PACUYETHBIX
METOJI0B KBAHTOBOW XMMMH JUIsl PELICHHs IPAKTUYECKUX 3a1a4.

CBOICTB

[TpodeccuonabHbIE

1.6. Kpurepunm oumeHMBaHWSI KOMIETEHIHH Ha Ppa3HbIX JITanax MX
(popMupoBanusn

Bua rekyuieit yaeOHoi padoThI

KoaunuecTBO 0a/10B

2 cemecTp
OTBETHI HA TPAKTUYECKUX 3aHATUIX 50
KCP 10
DK3aMeH 40
HToro 3a cemecrtp: 100

HaxonureabHasa cucreMa oneHuBanud mo 100-0aibH0M mKaJje

Yerbipexodau-
JbHas cucTeMa
OlleHUBAHUS
IK3aMeHa

100-
oaJiIbHas
HIKAJIa

BykBeHHas mkaJa, coorBercrByromas 100-
0aJUIbHOM HmIKAaJIe

Cucrema
OLICHUBAaHUSA
3agyera

OT1ian4yHOo

90-100

A — OTJINYHO — TEOPETUYECKOE COJIep KaHne Kypca
OCBOEHO TOJTHOCTHIO, 6€3 POOEIIoB;
HE0OXO0IUMbIE TTPAKTUYECKHUE HABBIKU Pa0OTHI C
OCBOCHHBIM MaTepHaioM c(hOpMHUPOBAHEL; BCE
MpelyCMOTPEHHbIE MPOTpaMMoii 00ydeHUs
y‘-Ie6HI)Ie 3alaHUs BBIIIOJIHEHBI, KAYECTBO UX
BBITIOJTHEHUS OI[EHEHO YHCIIOM OalioB, OJMH3KUM K
MAaKCUMaJIbHOMY

Xopo1o

83-89

B — o4yeHb XOpOII0 — TEOPETHUECKOE COACpKAHHE
Kypca OCBOEHO IMOJIHOCThIO, 0e3 Mpo0esoB;
HEOOXO0IUMBbIE TPAKTUYECKHUE HABBIKU Pa0OTHI C
OCBOCHHBIM MaT€pUaIOM B OCHOBHOM
c(hOpMHUPOBAHKI; BCE MPEYCMOTPEHHBIE
mporpamMmoi o0ydeHus yueOHbIC 3aTaHHs
BBITIOJIHEHBI, KAYECTBO BBIIIOJHEHUS
OOJIBIIMHCTBA U3 HUX OIIEHEHO YKCIIOM 0alljioB,
OIM3KUM K MaKCUMaTbHOMY

Xopo1o

75-82

C — X0opol110 — TeOpeTHYECKoe co/iepKaHle Kypca
OCBOCHO TIOJTHOCTBIO; HEKOTOPBIEC MTPAKTHYECKHE
HaBBIKU PabOTHI C OCBOCHHBIM MaTepHaIOM
c(hOopMHUPOBaHbBI HEOCTATOYHO; BCE
IpeyCMOTPEHHBIE IPOTpaMMOit 00yueHus
y4eOHbIe 3aJJaHVsI BBITIOJTHEHBI, Ka4eCTBO
BBITOJIHEHUS HU OJJTHOTO M3 HUX HE OLIEHEHO
MHHHAMAJIBHBIM YHCIIOM 0aJllIOB, HEKOTOPBIE BU/IBI
3a1aHUH BBIIIOJIHEHBI C OIIMOKaMH

VY nosieTBo-
PUTEIBHO

63-74

D — ya0BIETBOPUTENBHO — TEOPETHUECKOE
coJiepKaHue AUCIUIUIMHBI OCBOCHO YACTUYHO, HO

3adyTeHo




POOEITBI HE HOCST CYIIECTBEHHOTO XapaKTepa;
HEO0XO0IMMBbIC TIPAKTUYECKNE HABBIKU PaOOTHI
C OCBOEHHBIM MaTEpHUaJIOM B OCHOBHOM
chopMupOBaHbI; OOJIBIIUHCTBO
MPElyCMOTPEHHBIX MTPOTPaMMOI 00yUYeHUS
y4eOHBIX 33J]aHUH{ BBIITOJHEHO, HEKOTOPHIC

13 BBITIOJTHEHHBIX 33/IaHUH, COJEPkKAT OMIHOKH

Y noBinerso-
pPHUTEIBHO

50-62

E — nocpenctBeHHO — TeopeTHUECKOe
coJIep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOpbIEe MPAKTUUECKHE HABBIKU PaOOTHI

He c(hopMUPOBAHBI, MHOTHE MIPETyCMOTPEHHBIE
porpaMMoil o0ydyeHus yueOHble 3a/1aHus

HE BBITIOJIHEHBI JTH0O0 Ka4eCTBO BBHITIOJIHEHUS
HEKOTOPBIX M3 HUX OLIEHEHO YMCIIOM 0aJlioB,
OJIN3KUM K MUHUMAJILHOMY

Heynosnerso-
PUTEIBHO

21-49

FX — HeyI0BIETBOPUTEILHO — TEOPETUIECKOE
COZICpIKaHHE Kypca OCBOCHO YaCTHYHO;
HEOOXOAMMBIC MMPAKTUIECKUE HABBIKU PaOOTHI
HEe COPMUPOBAHBI; OOJILITMHCTBO
peyCMOTPEHHBIX IPOrPaMMOi 00yUYeHHUs
yueOHBIX 3aJ[aHUil HE BBIMOJIHEHO JTH00 KaYyeCTBO
UX BBIMIOJHEHHSI OLIEHEHO YHCIIOM 0aJlIoB,
OJTM3KUM K MUHUMAJIBHOMY; TIPH
JIOTIOJTHUTEIIBHOM CaMOCTOSITEIbHON paboTe Hal
MaTepHaIOM Kypca BO3MOYKHO MOBBIIIICHHE
Ka4yecTBa BBIOJHCHHS YUEOHBIX 3aIaHUH

Heynosnerso-
pUTENBHO

0-20

F — Hey10BIETBOPUTENBLHO — TEOPETUUECKOE
coJiepKaHue Kypca He OCBOCHO; HEOOXOJUMble
MIPAKTUYECKHE HAaBbIKU PabOThI

He c(hOpMUPOBaHBI; BCE BHINIOJIHEHHBIE yUeOHbIE
3aJlaHus cOJepKaT rpyOble OlnOKH,
JIOTIOJTHUTEIbHAS CAaMOCTOSATENIbHAS paboTa Hajl
MaTepuaiIoM Kypca He IPUBEET K KaKOMY-JIn0o
3HAYMMOMY IOBBIIICHHUIO Ka4€CTBA BBINOTHEHMUS
y4eOHBIX 3aJJaHuH

He 3aureno




2. KOHTPOJIbHO-0LIEHOYHbIE CPeICTBA
2.1 OueHoYHBbIE CPeaCcTBA TEKYLIEro KOHTPOJIs (THIIOBBIE)
Bonpocsl AJ11 yCTHOr0 onpoca

Yro Takoe KBaHTOBAsk XUMHSI?

UYrto Takoe aToMHasi OpoOUTaIb?

Yrto Takoe MOJIeKyJIsipHasi OpOUTab?

[Touemy 31€KTpOHBI HE MAAAIOT Ha SIAPO aToMa’?

UYrto Takoe KBaHTOBBIC UMCIIA U KaK OHU XapaKTEPU3YIOT JIEKTPOHBI B

aTome?

Onummmre Mmonens atoma bopa u ee orpanudeHus.

OOBbsicCHUTE TPUHIUI CYHEPIO3UIMU B KBAHTOBOM MEXaHUKE M €ro

3HAYEHHUE ISl ONMCAHUS KBAHTOBBIX CUCTEM.

8. Uro Takoe TyHHENbHbIN 3PQEKT U KaK OH MPOSIBISETCS B KBAHTOBBIX
SIBJICHUSIX ?

9. Yro Takoe BosHa e bponnsa?

10.00bsicHUTE KOHIIENIMIO KBAHTOBOM JI€JIOKAIU3aIluU JIEKTPOHOB U €€
3HAYEHHUE ISl ONUCAHUSI XUMUYECKHUX CBS3EH.

11.Kak KBaHTOBas MEXaHMKA OIMCBHIBAET IIPOLECCHl MOIVIOLIEHUS U
UCITyCKaHUs CBETA aTOMaMHU U MOJIEKYJIaMU?

12.B uém cyTtb npubnmxenus bopua-Onnenreiimepa?

13.Yto Takoe Tteopus ¢ynkuuonana miotHoctn (DFT) m B kakmx
CIIy4asix OHa IPUMEHSETCA?

14.KakoBbl OCHOBHBIE METOJBl KBAaHTOBO-XMMHYECKOIO pacyera U HX
MIPUMEHEHUE B UCCIIETOBAHUSIX?

15.9T1o onuckiBatoT onpeaenurenu Creirepa?

16.KakoBbl OCHOBHBIE THIBI ()YHKIIMOHAJIOB, MCIOJb3YEMbIX B TEOPUU
(yHKLIMOHANA MIIOTHOCTU?

17.00pgcHUTE pa3HULy MEXAY MOJEKYISPHBIMA OpPOUTAIAMH U
ATOMHBIMU OpOUTAIISIMHU.

18.KakoBbl OCHOBHBIE IPOOJIEMBI U OTPAHUYEHHS] KBAHTOBO-XUMUYECKHUX
METOJIOB MPU MOJEIUPOBAHUM OOJBIIMX CHUCTEM (Hampumep, OENKOB,
HaHOCTPYKTYp)?

19.Yt0 Takoe Habop Oa3UCHBIX PYHKITUIN?

20.Kakue Habopbl 6a3ucHbIX QyHKIMI 1715 pasioxkenus MO Bl 3HaeTe?

SN =

=N

3ajaum AJ15 NMCbMEHHOM CaMOCTOSITEIbHOI KOHTPOJIbHOM padoThI:
Oo0pa3sen 3agannii K KOHTPOJIbLHOI padoTe.
1. KBaHTOBast XUMHS U3yYAET:

a. KauecTBeHHbII 1 KOJIMYECTBEHHBIN aHAJIU3 BEIIECTB;
0. BzauMmHoOe npeBpailieHre 0HOro BUAa SHEPTUH B APYTOM;



B. XMMHUYECKHE MPOIIECChl HA OCHOBE (PU3NYECKUX 3aKOHOB;
r. [ToBepxHOCTHBIE SIBIICHUS Ha pazzeine (as;
1. CTpoeHue BelecTBa Ha OCHOBE MAaTEMATUKH U IPYTUX HAYK.
2. B Teopuu XMMHYECKOTO CTPOCHHS BEIIECTBA KOJJIEKTUBHOE B3aMMOJICUCTBUE
MOKHO paccMaTpHUBaTh Kak 00Opa3oBaHUE
a. BCeBO3MOKHBIX CBA3EH MEXK]ly aTOMaMU;
0. [lapHbIX CBsI3€il MKy aTOMaMU;
B. «CBSI3aHHBIX» U «HECBSI3aHHBIX» aTOMOB.
3. Teopus cTpoeHHs BelIeCTBa OOBACHSET, YTO
a. Bce B3aumoneiicTBUA MeXAy aTOMaMH  SIBJIISIIOTCS  TJIABHBIMU
(«CHIIBHBIMEY );
6. Yactb B3aUMOACHCTBUN MEXIAy aTOMamMHu SBJISIOTCA TJIaBHBIMH
(«CUITBHBIMUY ), YaCTh B3aUMOJICHCTBUI MEXKy aTOMaMH CIaObIMU;
B. HeBO3MOXXHO OMpeneuTh HaJU4yue TJIaBHBIX U CHAOBIX CBSI3EH MEXIY
aTOMaMH.
4. B Teopuu CTpOeHHUs BEIIECTBA MPEACTABICHA B3aMMOCBSA3b MEXIY CTPOCHUEM
BEIIECTBA U €r0 CBOMCTBAMM KaK
a. (QyHKIUS TaplUaibHbIX CBOMCTB TOJBKO 3(P(EKTUBHBIX aTOMOB U
XUMHUYECKHUX CBS3CH;
0. QyHKITHS MTapIiuaIbHBIX CBOMCTB XUMUYECKHUX CBSI3EH U Map HECBSI3aHHBIX
aTOMOB;
5. CMHXOTPOHHOE U3IIyYE€HUE UMEET IPUPOTY
a. CBETOBOI'O JIy4a;
6. DIIEKTPUUYECKOTO TOJIA;
B. DJIEKTPOMArHUTHOTO TIOJIS.
6. IToctynatel bopa xapakTepu3yroT aTOM B
a. HEYCTOMYHMBOM COCTOSIHUU;
0. MepEeX0THOM COCTOSIHUU;
B. CTAIIMOHAPHOM COCTOSIHUH.
7. T'unotesa Jle ne bpoitsist 00BACHSIET, UTO AIEKTPOH CIIOCOOEH
a. nudparupoBaTh MOAOOHO BOJTHAM COXPAHSsi CBOU CBOMCTBA;
0. nudparupoBaTh MOJ00HO BOJTHAM HE COXPaHssi CBOU CBOMCTBA.
8. Bribepure Gopmyiy, KOTOpas XapakTepu3yeT MOHOXPOMATHYECKOE U3ITYyUYCHUE
aToMa IpHu NEPEXO/IEC U3 OJTHOTO CTAIMOHAPHOTO COCTOSIHUS B JIPYTOE.
a. Exhw = Ey + Ey;
0. ho =E_;
B. ha) = E2 — E].
9. BomHoBast hyHKIHS XapaKTepus3yeTcs
a. KaK KOMIUIEKCHAsl BEJTMYNHA,
0. KaKk BEeJTMYMHA HE 3aBUCSIIAS OT BPEMEHHU;
B. KaK BeJIMYMHA, 00J1a1aro0111as CBOMCTBOM JUCKPETHOCTH.

10. YpaBHeHue j|1,y2|dV =1 o3Hauvaer, 4yTO

d. JaCTula pacrojaracrcs TOJIbKO B oOnacTu OIIpCACIICHHOI'O IIPOCTPAHCTBA,



0. yacTMIla MOXXET HaxXOJUTbCS BO BCSIKOM TOYKE BHYTPU M BHE

IIPOCTPAHCTBA;

B. MHTErPAJI B3STHIMA JIsl YaCTULIBI HA TPAHULIE TPOCTPAHCTBA paBeH |;

I. HHTETpaJl B3AThIN JIJIs1 YaCTHUILIBI HA TPAHULIE TPOCTPaHCTBA paBeH ().
11. BeiOepere ypaBHEHHE, KOTOpPOE O3HA4YaeT, YTO BOJHOBas (PyHKUIUSA 3TO
CompsiKeHHAs (PyHKIHA.

a. l//(x’ s Z)z;

6.y =wx,p,z1);

B. w[ =py';
r. [ly*|av =1.

11. Bo3aukHOBEHIE BOJIHOBOTO ITAKETa
a. HE 3aBUCUT OT U3MCHEHUS BEJIMYMHBI BOJIHOBOU (PYHKIINH;
0. 3aBHCHUT OT PE3KOT0 MOHMKEHHUS BOJTHOBON (DYHKITHH;
B. 3aBHCUT OT PE3KOT0 BO3pACTaHUS BOJTHOBOH (DYHKITUH.

Tembl 17191 pedeparToB:

SnepHas MOJENb CTPOEHUS aTOMA. DJIEKTPOHHOE CTPOEHUE aTOMA.

['unotesa Jle ne bpoiins. BomHoBas GpyHKiums.

['uOpuanzauus. Bua bp-rubpuaneix opOuranei.

["apMonunyeckuii ocuuiuiaTop. bo3oHsl, epMUOHBI.

CuIibl B MOJIEKYJIAX M XUMUYECKAS CBA3b.

Xapakrepuctuka MO. Monekynsapuasie TepMmbl. CpaBHeHue MetonoB BC u
MO.

7. KBaHTOBas TEOpHS XUMUUYECKUX PEAKLIUH.

SNk =

2.2. OueHO4YHBIE CPeCTBA IJIsl MIPOMEKYTOYHOH aTTecTAllun
JK3aMeH

1. KBaHTOBasg XWMHUs KakK HayKa, IOJIO)KCHHUE B CHUCTEME 3HaHUU. MeTombl
W3YUYCHHS CTPOCHMS BEILECTBA.

[IpenMeT KBaHTOBOW MEXaHUKH MOJIEKYJSPHBIX CUCTEM M KBAaHTOBOW XWUMHH.
MecTo KBaHTOBOM MEXaHUKHU CPEJU APYTUX HAYK O JBUKECHUM.

OCHOBHBIE 3Tanbl pa3BUTUA KBAHTOBOW TEOPUU U TEOPUU CTPOCHUS BEIIECTBA.
Mogenu ctpoenust atomoB TomcoHa u Pezepdop/ia: cyuiHoCTh, HEJJOCTaTKH.
Mognens aroma H.bopa. PazButue nipencraBieHuil 0 CTPOCHUH aTOMA.
CoBpemeHHas MoJieNb CTpoeHust aroMa. KBaHTOBBIE unca.

ATOMHBIE TEPMBL.

[IpyuHIMTIBI 3aTIOTHEHUST aTOMHBIX OpOHTaJICH.

KoprycKyJIipHO-BOITHOBOM Ay aJIA3M.

10 OCHOBHBIE ITOCTYJIATbl KBAHTOBOM MEXaHUKHU.

11. Ilpunuun HeonpeneneHHocTu ['ezendepra.

N

00 N oL R W



12.

13.
14.
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.
43.
44.
45.
46.
47.
48.
49.
50.
S1.
52.
53.

KBaHTOBBIE COCTOSIHUS U BOJIHOBbIE (DYHKIIMH; OCHOBHBIE CBOMCTBA BOJIHOBBIX
byHKITHIA.

CrauunonapHoe ypaBHenue llpenunrepa.

CB00OIHOE OTHOMEPHOE JBHKCHUE YaCTHUIIBI.

3amaya 00 arome Bojopoa. Paznenenue nepeMeHHbIX.

Pemienne ypasuenus IllpenuHrepa st OZHOMEPHOIO ITOTEHIHUAIBHOTO
ALIMKA.

[Tpubnu>keHHbIE METOIbI pEIICHUSI KBAHTOBO-MEXaHUYECKUX 3a]1a4.
[TpubnuxkeHne He3aBUCUMBIX YaCTHII.

Metozn caMOCOTJIacOBaHHOTO TTOJISI.

[TpubnukeHne NEeHTPATBHOTO MOJIS.

ATOMHBIE OPOUTAIHN U UX XaPAKTEPUCTHKHU.

AHTUCUMMETPUYHOCTD 3JIEKTPOHHOM BOJTHOBON (DYHKITHH.
[erepmunant Cruenrepa.

Meron Xaptpu-doxka.

OrpaHn4eHHbIN U HEOTPAHUYECHHBIA METObI XapTpu-Poka.
KBaHTOBOXMMHUECKAsI TPAKTOBKA PEIICHNN ypaBHEHUN XapTpu-Poxka.
DNEeKTPOHHBIE KOHPUTYpaIlMy aTOMOB C TOUYKH 3PEHUSI KBAHTOBOW XUMUHU.
[Tpubnnxenue bopua-Onnenreiimepa.

Meton Xaptpu-Doka 1jis1 MOJIEKYII.

[Tpubnmxenue MO JIKAO. YpaBuenus Pyrana.

Orpanunuenust Mmetoqia Xaptpu-Ddoka.

DNEeKTpOHHAS KOPPEIISIUSL.

Metoa KoH(PUTYpaIIMOHHOTO B3aUMOICHCTBHS.

Teopema bpuiimrosna.

Teopus BO3MyIICHUN.

MeTo BaJICHTHBIX CBSI3EHl.

TO4YHOCTB yueTa NEeKTPOHHON KOppESLUU.

Pacuet sHeprum auccouranud XMuMUYECKUX CBS3EH.

HNepapxust METOI0B KBAHTOBOW XUMUHU.

Tunbl XUMUYECKUX CBSI3€H, UX XapaKTEPUCTHUKA.

OcHOBHBIE CBOWCTBA XUMUYECKOM CBSI3M (IUIMHA, SHEPTUS, HANPABIEHHOCTh U
T.J1.).

Homenknatypa 6a3ucHbIx HAOOPOB.

MuHuMansHbIN 6a3UCHBIN HA0ODP.

Pacmupennsie 6a3ucHbie HAOOPHI.

[Monsipuzarmonnsie U AudGy3HbIE GYHKIINM.

ATtoMHBIC 0a3UCHBIE HAOOPHI.

bazucubie Habops! [Toma.

Ponb 0a3ucHbIX (yHKIMIA B ONTMCAHUNA CBOMCTB MOJIEKYI.
[Tomysmnupuueckue metoasi: MINDO, AM1, PM3.

Pacuetsl CBOWCTB MOJIEKY .

OpOutanpHas KapTHHA XUMUYECKOM CBSI3H.

KoHcTpyKTUBHAS U JECTPYKTUBHASI HHTEPPEPEHIIUS OpOUTAIIEH.
MounekynsipHbie OpOUTAIU U UX CUMMETpUHAsA Ki1acCUPUKaLIUAL.



54.
55.
56.

57.

58.

59.

60.
61.

62.
63.

64.
65.
66.
67.

68.
69.

70.

DNEeKTPOHHBIE KOHPUTYpAIUU IBYXaTOMHBIX MOJIEKYJI.

Jlokanu3zauus v rudpuau3anus opouTanen.

OpOutampHOE W TOIMOJOTHYECKOE OOOCHOBAaHWE MOJETU OTTAJIKHUBAHHMS
ANEKTPOHHBIX nap ['nminecnu. CTpoeHne MHOTOaTOMHBIX MOJIEKYJI.
CoBpemeHnHas (HOpPMYJIHPOBKA TMEPUOIUYECKOTO 3akoHa. llepuoanueckue
U3MEHEHUsS] paguyca aToMa, DHEPruyd HWOHM3ALMH, CPOJCTBA K 3JIEKTPOHY,
AIEKTPOOTPHULIATEIEHOCTH.

OObsicCHEHUE IEPUOUIECKOTO 3aKOHA C TOYKHU 3pEHHUS CTPOCHHS aToMa. S, p, d,
f-aonemenTel. HayuyHoe 3HaueHHe meproanyecKkoro 3akoHa. OTKPBITUS HOBBIX
AJIEMEHTOB. Y CTOWYUBOCTH 3JIEMEHTOB.

MeXMONEKyIApHbIE B3aUMOJICHCTBUSA: OPUEHTALMOHHOE, WHAYKIHWOHHOE,
JUCIIEPCUOHHOE.

BHyTpuU- 1 MEKMOJIEKYJIIpHAs] BOAOPOAHAS CBSI3b.

AmopdHbie U Kpuctauinueckue Tena. OCHOBHBIE THUMBI KPUCTALUIMUECKUX
PELIETOK.

Oco0EHHOCTH KPUCTAIUTMYECKOTO COCTOSIHUS BELIECTBA.

PacTBOpBI 2JIEKTPOJIUTOB: COJbBATALIMS, TUApaTalys, TEIIoTa TUApaTaluu,
KPUCTAITOTUIPATHI.

Oco0eHHOCTH HAHOCOCTOSTHUS BEILIECTBA.

3oHHast Teopust TBEPAOTO Tena. [I[poBOIHUKY, TUAAEKTPUKH, OTYITPOBOTHUKH.
MeTtamnibl 1 ciiaBbl. MeTaITHYecKOe COCTOSTHUE U €TI0 OCOOEHHOCTH.
OnexkTpoHHBIE (HOPMYIIBI U SHEPTETUUYECKHUE TUArPaMMbl TOMOHYKJIICAPHBIX U
reTEPOHYKJIEAPHBIX MOJIEKYJ 3JIEMEHTOB IEPBOTO U BTOPOTO MEPUOIOB.
JnamarneTusm, mapamMarHeTU3M, MOPsI0K CBSI3H.

CBs13b CTpOEHUSI aTOMA M CBOMCTB AJIEMEHTA ¢ noJioxkeHrueM B [leproanueckoit
tabnume snemenToB .M. Menzaencena.

Tunel rubpunuzanuu. [Ipumepsr.



