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1. TACHIOPT ®OHJA OINEHOYHBIX CPEACTB

1.1. O61acTh NPUMEHEHUA

®onpa oneHouHblx cpeactB (POC) — HeoThemieMas YacTh pabouei
porpamMmsbl TUCUUILIMHBI « CTpOCHHE BEIIECTBA» M MPEIHAa3HAYEH NIl KOHTPOJIA
U OIICHKM 00pa3oBaTeNbHBIX JOCTHIKCHHH CTYICHTOB, OCBOMBIIMX IMPOTPAMMY
JUCUUTUIUHBI.

1.2. Heaun u 3axqa4u (pOHIA OLIEHOYHBIX CPEACTB

[Hene ®OC — yCTaHOBUTH COOTBETCTBUE YPOBHS  IMOJATOTOBKHU
oOyuatromerocss TpeboBanusm @OI'OC BO 0OakanaBpuar 10 HaIpaBJICHUIO
noaroroBku 04.03.01 «Xumwus» (MemuuuHcKas U ¢apMaleBTHISCKAs XHUMHUS),
YTBEP)KJIECHHBIM TMPHUKa30M MUHHCTEpPCTBA HAYKH M BBICHIETO OOpa3oBaHUs
Poccuiickoit ®enepanmu ot 17 uronst 2017 . Ne 671 (¢ U3MEHEHUSIMH U
JTIOTIOJTHEHHUSIMH ).

1.3. Ilepeyenb kommeTeHUMii, (popMHpPYeMBbIX B IpoLecce OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI POrPpaMMBbI

ITpouecc ocBOeHUs AMCLMILIMHBI HAIPABIEH Ha OBJAJCHHUE CIEAYIOLIUMU
KOMITETEHLIUSIMHU:

Kox no ®I'OC BO \ NHaukaTop J0CTHKEHUSA

YHUBEpcalIbHbIE

OO6menpodeccuoHalbHbIC

OIIK-1 OIIK-1.1

OIIK-2 OIIK-1.2
OIIK-1.3

OIIK-2.1
OIlK-2.2
OIIK-2.3
OIIK-2.4

[TpodeccuonabHpIe

1.4. Jtanbl popMuUpoBaHMS KOMIIETEHIMA U CpPeACTBA OLlEHUBAHMS
YPOBHS UX C()OPMHUPOBAHHOCTH

KonTtpoabsHo-
o OLICHO4YHbIC
Jdranbl (POPMUPOBAHUS KOMIIETEHIU Komnerenuuu
cpeacTsa / cnocoo
OIlCHUBAHUA
Tema 1. [Ipeamer u 3amaun kypca «Ctpoenune | OITK-1 YCTHBIN onpoc,
BeniecTBay. ArperatHble coctosiHusl BemiecTBa | OIIK-2 pabora Ha




O0630p pacnpocTpaHeHHBIX (PA30BBIX COCTOSHHIA TIIPAKTHYECKUX
BelecTa. PU3NUECKUe CBOMCTBA BELIECTBA. SaHATHAX,
BBIIIOJIHCHHUEC
KOHTPOJIbHOU
paboThI
Tema 2. CtpoeHne aTomMa U aTOMHOIO SJpa. YcrHblii onpoc,
DneMmeHTapHble 4acTulbl. DyHIamMeHTaIbHbIE pabota Ha
) IPaKTUYCCKUX
B3aMOJICUCTBUS. Ctpoenue aroma. | OIIK-1 P
O 6 H OHK 2 3aHATUAX,
OII0Y€YHAs MOJIEIb A/1pa. SIACpHbIE peakLH. - BBITIOLHCHIC
Cnun anpa. M3omepHsble saapa. KBaapynonbHbIit KOHTPOJBHOT
MOMEHT s1pa. paboTHI
Tema 3. ['eoMeTprueckoe CTPOECHHE MOJICKYI.
Teopust OTTAJIKUBAHUS DJIEKTPOHHBIX  TMap y
YceTHbIM onpoc,
BaJICHTHBIX ~ oOosouexk  (ODIIBO, Teopus paGoTa Ha
['necnu), ee MpeuMyIIECTBAa UM HEIOCTATKH. OIK-1 IPAKTHYECKHX
['ubpuanzanusa. Teopusi BaJeHTHBIX CBS3CH. OIK-2 3QHATHSIX,
Teopus MO JIKAO. D1eKTpoOoTpULIATENBHOCTD. BEITIONTHEHHE
9 KOHTPOJIBHOM
[Tonsipuzanus. JInuHa cBsizeid, G-, T- U O-THUIIBI 5
9 o a00ThI
XUMUYECKOM CBSI3M, KOBAJIEHTHBIM pajguyc. P
BoaopoaHsle cBsi3u.
Tema 4. MogenupoBanue Moiiekys. MeTojb YeTHslit onpoc,
MOJICKYJISIPHOM JTUHAMHKH. MeTob pabora Ha
) IIPAKTUYICCKUX
MOJIEKYJISIPHOM MeXaHUKHU, ux cuiioBbie noss u | OIIK-1 p ec
K OHK 2 3aHATUAX,
noTeHuagbl. KBaHTOBO-XMMHUUYECKHUE METOIbI - B —
pac4crTa. KOHTPOJIbHOMN
paboThI
Tema 5. Kpucrammmueckas ¢a3a Haykn, YcTHbIi onpoc,
H3YyYaroIme KPUCTALTAYECKYO dbazy. pabota Ha
IIPAKTUYICCKUX
Onucanne cTpykTypbl KpuctamioB. Twunsl | OIIK-1 321;““;0
pELIEeTOK Epana. Onementaphas | OITK-2 T —
KpI/ICTaHHI/IquKaﬂ AYCHUKA. KOHTpOHBHOﬁ
paboThHI
Tema 6. DieMeHTHI W OINEPANMA CHMMETPHH Ycrblit onpoc,
JUISE MOJIEKYJI W I KpUCTaJlia. DJIEMEHThI U padora Ha
onepanuu cuMmmeTpur. Cummerpus Monekyd. | OITK-1 ggs;g:;cmx
Toueunsle u mOpocTpaHcTBEHHbIE Tpymmbl. | OIIK-2 -
Cunronun. Kpucramiorpapuueckue paadychl. KOHTPOJIBHOI
JedekTsl B kpuctamuiax. KBazukpuctauibl. paGoThI
Tema 7. CrtpoeHue HOHHBIX COCAUHEHUN U .
o YcTHBIN O1Ipoc,
METaJUIOB B KpUCTaudeckoil (aze. OCHOBHbBIC paGoTa Ha
MOHATUSL KPUCTAJUIOXUMUHU. THIIBI XUMHYECKOU OIK-1 TIPAKTHYECKHIX
CBSI3U B KpucTaiuie. PacnpocTpaHEHHbIE BUIbI OITK.2 3aHSTUSIX,
VMOHHBIX KPUCTAJUIMYECKUX pPemeToK. MoHHBIM BEIMOITHEHHE
KOHTPOJIBHOU
aanyc. KT bopua-I"abepa.
pauy H P P paboThI

PaCHPOCTpaHCHHLIe THUIIBI KPHCTAJJIMYCCKHX




pPELIETOK MeTa/I0B. MEeTaJNTMYECKUI pagnuyc.
Tema 8. AToMHBIE ©  MOJEKYJISpHbBIE VeTHBI ompoc
KPUCTAJUIMYECKUE  PEUIETKH.  AJUIOTPOIHS. paGoTa Ha ’
AJIJIOTpOHHBIe MOI[I/I(l)I/IKaHI/H/I CCPHI, CI)OC(I)Opa, OIMK-1 MPAKTUYECKUX
yriepoaa. HeKOTOpBIe BUJbI ATOMHBIX H OTTK-2 3aHATHUAX,
MOJIEKYJISIPHBIX ~ KPUCTAJUIMYECKUX  PEILIETOK. BBITOITHCHHC
HekoTopele HaHOpa3MEpHLIE MaTepuaibl U KOHTPOIILHOH
amopduslie dazbl. Knacrepsl. [lonumepsl. pabore!
Tema 9. CTpoeHue BellecTBa B XKUIKOH (ase. Vit ompoc
Crpoenune xunkocteil. CTpoeHne BENIECTBA B paGoTa Ha ’
pacTBOpax. ACCOHI/IaTBI. CTpOCHI/IC BCIIICCTBA B OITK-1 MPAKTUYECKUX
paciuiaBe. DJIEKTPONPOBOAHOCTh PACIUIABOB M OIIK-2 3aHSATHUSIX,
pacTBOPOB  HMOHHBIX  BemlecTtB.  Kuakue BBITOIHCHNC
KPHMCTAIUIBI M WX THIBI. HEMATUKH, CMEKTHKH, EZEEE;HBHOH
XOJIECTEPHUKH.
Tema 10. CtpoeHue BemecTsa B ra3oBoil Qase. v y

N 9 CTHBIN OIIPOC,
NneanbHpli W peanpHbId Ta3. YpaBHEHUSA paGoTa Ha
MenneneeBa-Knaneiipona u Ban-nep-Baanbca. OIK-1 IPAKTHIECKHIX
Crenenu CBOOOIBI MOJEKYJBL: | e 5 3aHATHIX,
IIOCTYIIaTEJIbHEIE, KoJieOaTeNIbHEIC, BBITOIHCHNC
BpamiareibHbie. Pacipeenenre MOJIEKyIT B Ta3e EZEEIT);HBHOH
110 CKOPOCTSIM, CPETHEKBAIPATUYHASL CKOPOCTb.
[IpomexxyTouHast arTecTarus OlK=1 3auér

OIIK-2

1.5. Onucanue nokasareseil GopMupoBaHUs KOMIIETEHIIUIH

Koa no Pe3yabTaThl 00y4yeHHS MO TUCIHUILINHE
oroc
BO
‘ YHuBepcalbHbIE
OG6menpodeccuoHabHbIC
OIIK-1 3HAeT: OCHOBHBIE TMPUHLMIBI CTPOCHUS XHWMHYECKHX YAaCTHIL;
OIIK-2 BAKHEUILINE  XAPAKTEPUCTUKU  XUMHYECKOM,  DIIEKTPOHHOU W
IIPOCTPAHCTBEHHOW  CTPYKTYpbl ~ YCTOWYMBBIX  COCJUHEHHU U

MHTEPMEINATOB B XUMUUYECKUX PEAKIUAX PA3JIMYHBIX THUIIOB; IPUPOLY
MEXKMOJIEKYJIIPHBIX B3aUMOJECHCTBUM.

YMeeT: BBIABIATH OCHOBHBIE MPUHIUIIBI CTPOCHUS XUMHYECKHUX
YaCTULl; CBA3b MEX/y Pa3HbIMU aCIIEKTaMU XUMHUYECKOM, AJIEKTPOHHOU
¥ TPOCTPAHCTBEHHON CTPYKTYpPhl COCAMHEHUI; OpPUEHTUPOBATHCSA B
OCOOCHHOCTSIX XMMHUYECKOTO MOBEJACHUS Pa3IMUHbIX TUIIOB U KJIACCOB
XUMHUYECKUX COCTMHEHUH, 00YCITOBIEHHBIX UX CTPOCHUEM.

Brnageer HaBbIKaMu: aHaJIM3a U YCTAHOBJIEHHUSI XapaKTepa CTPYKTYPHI




Ha OCHOBC COBOKYITHOCTHU JAHHBIX O (I)I/I3I/I‘-ICCKI/IX H XUMHUYCCKUX
CBOMCTBaXx BCUICCTBA, ITIOJTYYCHHBIX OKCIICPUMCHTAJIbHBIMU 1
TCOPCTUICCKMMHU MCTOJaMM.

[TpodeccuonabHbIe

1.6. Kputepuu oueHUBAHWSI KOMIIETEHIMIi Ha Pa3HbIX 3TAanax X

¢popmupoBanus
Bua rekyuieit yaeoHoi padoThI KoJsmnyecTBo 0aJ10B
OTBeThl HAa IPAKTHUYECKUX 3aHATHUSIX 50
KCP 10
3auer 40
HToro 3a cemecrtp: 100

HaxkonureabHasa cucreMa oneHuBanud mo 100-0aibH0M mKaJje

Yeroipexodad-
JbHas cucTeMa
OLleHUBAHUS
IK3aMeHa

100-
oaLIbHaA
IIKaJja

BykBennas mkaJna, coorsercrayromas 100- Cucrema
0aJLUIbHOM HIKAJIe OLlCHUBAHUS
3ayeTta

O1ianyHo

90-100

A — OTJINYHO — TEOPETUYECKOE COZIEPKAHUE Kypca
OCBOEHO MOJHOCTHI0, 6€3 MPoOenoB;
HE0OXO0JUMbIE TPAKTUUECKHUE HABBIKU pabOTHI C
OCBOCHHBIM MaTepuaioM c(hOpMUPOBaHbI; BCE
IpelyCMOTPEHHbIE TPOTpaMMoii 00y4eHHUs
y4eOHbIe 3a/JaHHsI BBITIOJIHEHBI, KAUeCTBO UX
BBIIIOJIHEHUS OLIEHSHO YHCIIOM 0alioB, OJIU3KUM K
MaKCUMaJIbHOMY

Xopomo

83-89

B — oueHb XOpOIIO — TEOPETUYECKOE COIEPIKAHUE
Kypca OCBOEHO MOJHOCTBIO, O€3 IPOOEoB;
HE0OXO0JUMbIE TPAKTUUECKHUE HABBIKU pabOTHI C
OCBOEHHBIM MaTe€pHaIOM B OCHOBHOM
c(hopMHUPOBaHbI; BCE MPETYyCMOTPEHHBIE
nporpaMMoii o0ydeHus: yueOHble 3a1aHUs
BBITNIOJTHEHBI, KAYECTBO BBIMOIHEHHS
OOJIBLIIMHCTBA U3 HUX OLIEHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MaKCUMaJIbHOMY 3auTeHo

Xopo1o

75-82

C — X0po110 — TeOpeTHIYECKOe co/iepKaHue Kypca
OCBOEHO TIOJTHOCTBIO; HEKOTOPHIE MMPAKTHUECKUE
HaBBIKU PabOTHI C OCBOCHHBIM MaTepHaIOM
c(hOopMHUPOBAHBI HEJOCTATOYHO; BCE
PeyCMOTPEHHBIE IPOTPaMMOil 00yUeHus
y4eOHbIE 3aJIaH¥sI BBITIOJTHEHBI, KA4eCTBO
BBINOJIHEHUS HU OJJTHOTO M3 HUX HE OLIEHEHO
MHHHMAJIbHBIM YHCIIOM 0aJsIOB, HEKOTOPHIE BHIBI
3a1aHUH BBIITOJHEHBI C OIIMOKaMH

VY nosieTBo-
PUTEILHO

63-74

D — ya0BIETBOPUTENBHO — TEOPETHUECKOE
cojiepaHue AUCIUIUIMHBI OCBOEHO YACTUYHO, HO




POOEITBI HE HOCST CYIIECTBEHHOTO XapaKTepa;
HEOOXOIMMBbIC TIPAKTUYECKUE HABBIKU PaOOTHI
C OCBOEHHBIM MaTEPHUaJIOM B OCHOBHOM
c(hopMupoBaHbI; OOJIBIIUHCTBO
MPElyCMOTPEHHBIX ITPOTPaMMOI 00yUYeHUS
y4eOHBIX 33J]aHUH BBIITOJHEHO, HEKOTOPHIC

13 BBITIOJTHEHHBIX 33/IaHUM, 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 0aslIoB,
OJTM3KUM K MUHUMAJIBHOMY; TIPH
JIOTIOJTHUTEIIBHOM CaMOCTOSITEIbHON paboTe Hajl
MaTepHaIOM Kypca BO3MOYKHO MOBBIIIICHHE
Ka4yecTBa BBIOJHCHHS YUEOHBIX 3aIaHUH

Heynosnerso-
pUTENBHO

0-20

F — Hey10BIETBOPUTENBLHO — TEOPETUUECKOE
coJiepaHue Kypca He OCBOCHO; HEOOXOJUMbIe
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
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2. KOHTPOJIbHO-0LIEHOYHbIE CPeICTBA
2.1 OueHo4YHbIE CPeACTBA TEKYLIEro KOHTPOJIs (TUIIOBbIE)
Bonpocsl AJ11 yCTHOr0 onpoca

Kakue snmemMeHTapHbIe YaCTUIIBI BBl 3HaETE?

OOBsICHUTE, YTO TAKOE U30TOIBI U MPUBETUTE IPUMEPHI.

OObsicHUTE MOHATHE "MOJIIpHas Macca' U Kak e€ pacCUUThIBATD.

KakoBbI OCHOBHBIE COCTOSIHUSA BELIECTBA U UX XapPAKTEPUCTUKU ?

KakoBbI cX0/1CTBa U pa3inuus MOHSATUN «arperaTHoe» 1 «(pa3zoBoe» COCTOSIHUE
BelecTna’

Urto xapakTepuszyeT TIJaBHOE KBAaHTOBOE YHCIO aroma, OpOUTaIbHOE
KBaHTOBOE YUCJIO, MArHUTHOE KBAHTOBOE YHCIIO, CIIMHOBOE KBAHTOBOE YUCJIO?
B uém cocrout npuHnmn Ilaymm?

B uém cocrout npaBuiio XyHaa?

B 4ém cocTonT NprHIMI HAUMEHBILIEW SHEPTUN?

[Iepecnnure BUABI XUMHUYECKOMN CBA3H.

KakoBbl OCHOBHBIE TPUOIMXKEHUS TTPU PEIIICHUU BOJTHOBOTO YPABHEHHS.

UYTo Takoe BallEHTHOCT.

Kakue 351eKTpOHbBI Ha3bIBAIOT BAJICHTHBIMU?

UeM oTIMYAOTCS 7T- U 0-CBSI3U?

UTto Takoe KpUcTAINIMYECcKasi pEIIETKA U KaKUE CYIIECTBYIOT €€ TUIIbI?

Uto Takoe TOYEUHbIE IPYIIbI CAMMETPUU?

[Iepeuncnure 37€MEHTHl CHMMETPUHN MOJIEKYI.

[Iepeuncnure 371€MEHTHl CHMMETPHUH KPUCTAIJIOB.

Kaxkue BbI 3HaeTe BUAbI 1e(PEKTOB B KpucTawuiax?

YTo Tako€ KBa3MKPUCTAILIIBI?

KakoBblI cX0/ICTBa U OTJIMYMS KPUCTAIIJIOB U KBa3UKPUCTAIIIIOB?

Yro xapakrepu3yeT noctositHHasg ManenyHra?

Yrto Takoe KOOpAMHALMOHHOE YUCIIO0?

Urto Takoe TeMIiiepaTypa CTEKJIOBaHUs?

UTo Takoe KJIacTepshl?

Uem 00ycIioBIeHa JIEKTPOITPOBOTHOCTD AIIEKTPOTUTOB?

Kak 3aBHCUT 3JIEKTPONPOBOJHOCTH PACTBOPOB SJIEKTPOIUTOB OT UX
KOHIIEHTpAaIu?

[lepeuncnuTe TUIBI KUAKUX KPUCTAILIOB.

Kak TerioeMKoCTH ra3a 3aBUCUT OT TEMIIEPATyPhI?

Urto onuceiBaeT pacnpeaenenue Makcsemna?

3agavu 11 NMCbMEHHOM CAMOCTOATEIbHOM KOHTPOJILHOM padoThI:

Oo0pa3zen 3a1aHnil K KOHTPOJILHOM padoTe.



1. duznyeckoe CBOMCTBO ITO
a. CBOMCTBO, MIPUCYIIUE BEIIECTBY BHE XUMUUYECKOTO B3aUMOJCHCTBHUS;
0. OTBETHAs peakiis Ha BHEIITHEE BO3/ICHCTBUCE;
B. MEpa B3aUMOJICHCTBUS,
. OOBEKTUBHAS XapaKTEPUCTHKA BEIIECTBRA.
2. DJIeMeHTapHbIC YaCTHUIIBI ATO
a. COCTaBJIIOIINE aTOMA;
0. MHKPOOOBEKTHI CyOaTOMHOro Macimraba, KOTOpble HEBO3MOXKHO
pacIlenUTh Ha COCTAaBHBIC YaCTH;
B. MHUKPOOOBEKTHI CYyOBSAEPHOTO MaciiTada, KOTOpPhIE HEBO3MOXKHO
pacIlenuTh Ha COCTaBHBIC YaCTH;
I'. KBaHTHI BEIIECTBA.
3. KBaHT cBeTa 3TO:
a. IPOTOH;
0. ¢oToH;
r. QOHOH;
1. hepMHUOH.
4. OyHIaMEHTAIBHBIMU B3aUMOACHCTBUSIMU SIBJISTFOTCSL:
a. DJICKTPOMArHuTHOE, CUJILHOE, CJ1aboe, TPaBUTALIUOHHOE;
0. 2JIEKTPUYECKOE, MArHUTHOE, SIJIEPHOE, TPABUTAI[TMOHHOE;
B. MEXaHUYECKOE, TEIIOBOE, XUMUUYECKOE, FJIEKTPUUYECKOE;
T. 2JICKTPOMarHuTHOE, AJIEPHOE, TPABUTALIMOHHOE, TOPCHOHHOE.
5. Beibepute dopmyity, KoTopas XapaKTepu3yeT MOHOXPOMATHUYECKOE H3TyUCHUE
aToMa MpH MEPEX0/i€ U3 OJTHOTO CTAIMOHAPHOI'O COCTOSHUS B JIPYTOE.
a. Ezha) =F + Ez;
0. ho = Elf;
B. ho = E, — E;.
6. BosiHOBast (hyHKIMS XapaKTepUu3yeTcs
a. KaK KOMIIIEKCHAS BEJIMYMHA;
0. KaK BEJTMYMHA HE 3aBUCSIIAS OT BPEMEHHU;
B. KaK BEJIMYMHA, 00JIaar0111asi CBOMCTBOM TUCKPETHOCTH.
7. JlITMHA XMMHUYECKOM CBSI3H ITO
a. IMaMeTp BEpXHeH 3aHATON MOJIEKYJISpHOU opOUTany;
0. pa3Mep MOJICKYJIbI;
B. PACCTOSIHHE MEX/Ty XUMHYECKH CBI3aHHBIMH aTOMaMU;
T. pPaCCTOSIHUE MEXKY SIAPAMU XUMUYECKHU CBA3aHHBIX aTOMOB.
8. CMeIIeH e JIEKTPOHHON TNIOTHOCTH XMMUYECKON CBS3H T10 TT-CBS3SIM:
a. apdexr bepnymu;
0. Me30MepHbIH 2P heEKT;
B. TUOpUIM3ALINS;
. TUCCOIAAIIH.
9. Opb6uTans 310:
a. KBaJpaT BOJHOBON (PYHKIIMM JJICKTPOHA, ABMIKYIIETOCS MO/ BIUSHUEM
MOTEHIIHANIA sJIpa;



0. BonHOBas (YHKUUS DJJEKTPOHA, JBIKYIIETOoCs MOJ BIUSHUEM
MIOTEHLAAJIA AIEp U YCPEAHEHHOTO MMOTEHIHUANIA OTTAJIKUBAHUS CO CTOPOHBI
JIPYTUX DJIEKTPOHOB;

B. TEOMETPUYECKOE MECTO TOYEK, B KOTOPBIX BEPOSITHO HAXOXKICHUE

AIIEKTPOHA;
T. BOJTHOBasI (DYHKITHS 2JICKTPOHA, ABMKYIIETOCS 1O BIUSHUEM MTOTEHITHATA
aqpa.
10. B kadectBe ©Oa3uca s pPa3ioKEHUS MOJCKYJSIPHBIX — opOurtanei
UCIIOJIb3YIOTCA:

a. aTOMHBIE OpOUTAIIN;

0. TpuroHoMeTpudecKkue QyHKIIHIH;
B. psanbl Dypee;

r. pynkiuu ['puna.

2.2. OueHoYHbIE CPeaCTBA AJIsl IPOMEKYTOYHOH aTTeCTAlu
3auér

ArperatHble COCTOSIHUS BEILIECTBA.

O0630p pacpocTpaHEHHBIX (DA30BBIX COCTOSIHUH BEILIECTBA.

du3nyecKre CBOMCTBA BEIIECTBA.

DneMeHTapHbIE YaCTHUIIBI.

OyHIaMEHTaJIbHbIE B3aUMOJICUCTBHS.

Ctpoenue atoma.

OO6otoueyHass MOJEIb Spa.

S nepHble peakunu.

CnuH sapa.

10. DOHeprus cBs3en sapa.

11. U3omepHsbIe sapa.

12. KBanpynonbsHbIii MOMEHT Spa.

13. M30Tomnsl 1 n300aphl.

14. S nepnas nzomepusi.

15. Teopust OTTaJIKMBaHUSA JJIEKTPOHHBIX Map BajJeHTHBIX oOosouek (OIIIBO,
Teopusi [ miiecnn), ee NpeuMyIIecTBa U HEJOCTATKH.

16. Buapl 21eKTPOHHBIX 00JIAKOB B Pa3JIMYHBIX KBAHTOBBIX COCTOSIHHSIX.

17. I'mbpunuzanms. Teopusi BAICHTHBIX CBS3CH.

18. Teopusa MO JIKAO.

19. YpoBuM 3HEprun 1751 AByXaTOMHBIX MoJiekya (MO).

20. CxeMbl BaJICHTHBIX CBA3EH.

21. DHepruss u OHTanpnug o0O0pa3oBaHUs MoOJIeKyJbl. CBS3b CO CTpPOEHUEM
MOJIEKYI.

22. DHeprus CBSI3€H U SHEPTrus pa3pbiBa CBA3CH.

23. DNeKTpUYECKUl AUNOJIbHBIM MOMEHT. 110JIIpHbIE M HEMOJSPHBIE MOJIEKYJIBI.

24. DnexkTpooTpuaTebHOCTh. [Tomgpuszanusi.

25. MarHuTHble MOMEHTBI ATOMOB M MOJIEKY/L.

WX RE D=



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.
51.
52.
53.
54.
55.
56.
57.
38.
59.
60.
61.

62.
63.
64.
65.
66.
67.

JnmuHa cBs3el, G-, M- U O-TUIBI XMMHUYECKOW CBS3W, KOBAJEHTHBIA pajuycC.

Bonoponsslie cBs3u.

KoopaunannoHHas CBs3b.

MeTtoasl MOJIEKYJIAPHON JUHAMUKHU.

MeTonsl MOJIEKYJIIPHOW MEXAHUKH, UX CUJIOBBIE MOJI U IIOTCHIUAIIBI.
KBaHTOBO-XMMHYECKHE METOBI paCUETa.

Hayxu, nzydaronme KpucTaiinyeckyro (asy.

Onucanue CTpyKTypbl KPHUCTAILIOB.

Tune! pemerok bpasa.

DJieMeHTapHask KpUCTAJNINYECKasl sSTYeHKa.

DJIEMEHTBHI U Ollepaliii CUMMETPHH.

CummeTprs MoseKyIl. TodeuHble U POCTPAHCTBEHHBIE IPYIIIIBI.
XUpanpbHOCTb.

Crepeoxumuueckoe crpoenne. Kondurypauus u koHpopmanms.

['eomerpusi monekyn Buga AX, (n = 2, 3, 4, ...). BajneHTHble COCTOSHUS

aTOMOB.
KoHnpurypanronnas (onTudeckas ¥ TeOMETpUIECKas) U30MEpHsL.
KonpopmanmonHnas (moBopoTHas) U30MEpUS.

CuHroHum.

Kpucramnorpadguueckue painycsl.

JledekTsl B KpucTaiax.

KBazukpucramisl.

OCHOBHBIE MOHATHS KPUCTAITIOXUMUHU.

THbl XUMUYECKOMN CBSI3U B KPUCTAILIIE.

PacnpocTtpaneHHbI€ BUAbI HOHHBIX KPUCTATUTMYECKUX PEIIETOK.

HNouHbIi1 paguyc.

[{ukn bopna-I"aGepa.

PacnpocTpaHeHHbI€ TUTTBI KPUCTAIUTUUECKUX PEIIETOK METAJIOB.
Merammueckuii paguyc.

AnnoTponusi. AjtoTpornHbie Moaudukamnuu cepsl, pocdopa, yriepoaa.
OcCHOBHBIE BUIbl ATOMHBIX U MOJICKYJISIPHBIX KPUCTAJUIMUECKUX PEIIETOK.
Hanopa3smepnsie Matepuanisl U amopdHbie (asbl.

Knacrepsl.

CrtpoeHue noauMepoB.

AmMop(dHOE cocTOsIHUE BEleCTBa.

Kunkoctu. CBoNcTBa KUIKOCTH.

Craructuueckas Teopus xxunkoctu. Kiaccudukanus »xuakoctei
MopnenbHbIE pEMIETOYHBIE TEOPUM >KUIKOCTU: «CBOOOTHOTO 0OBEMay
«BakaHCH». JIOCTOMHCTBA U HEOCTATKH.

Kanopuueckoe ypaBHEHUE COCTOSIHUSA KUIKOCTH.

Crtpoenue BeniecTa B pacTBopax. AcCouuaThl.

CrtpoeHune BEECTBA B PACILIABE.

DIIEKTPONPOBOJHOCTD PACILJIABOB M PACTBOPOB HOHHBIX BEIECTB.
JKukue KpuCTauibl M UX TUIBI: HEMATUKU, CMEKTUKH, XOJIECTEPUKH.
NneanbHbIN U peanbHbIN Ta3.

u



68.
69.

70.

VYpasuenusi MenaeneeBa-Knanelipona u Ban-nep-Baanbca.
Crenenu  cBOOOJBI  MOJIGKYJBI:  TOCTyMaTelbHbIE,  KOJeOaTEIbHBIE,

BpaliaTCJIbHbIC.

PacnipenencHre MOJEKyJnl B Ta3e IO CKOPOCTSIM,
CKOPOCTb.

CpeaHCKBaApaTUIHAA



