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OBBEM JUCHUIIJINHBI
Bcero: 5 3auetHbix equHuIl TpygoeMkoctH (180 akageMuvecKkux daca)

. Ha Bcio Cemectp
Bua yueOHoii padoThl
AUCHUILIUHY 8
AyauTopHbIE 3aHATHS (BCEro 4acoB), 76 76
B TOM YHCJIe:

Jlexuun 12 12
JlaGopatopHbie paboThI 64 64
[IpakTuueckue 3aHATHS — —

AyaUTOpHBIE 3aHATHS B UHTEPAKTUBHOMN 28 8
dhopwme, 4.
CamocrosiTesibHas padoTa
(Bcero yacoB), 104 104
B TOM YHCJIe:
[ToaroroBka k 3auery 18 18
Jpyrue Bubpl CaMOCTOSTENbHON paboThI
(camoCTOATEIHPHOE N3YUYCHHE TEM (pa3/IeioB) 86 86

JTACITUTLTAHBI )

Bua npoMekyTo4yHoi arrectanuu (3auer): 3a4eT 3a4eT
OO0masi Tpy10eMKOCTb JMCUMILIUHBI 180 180

TPYAOEMKOCTDH 11O CEMECTPaM B Hacax:




2. MECTO JUCIUIIJINHbI
B CTPYKTYPE OFPA30OBATEJBHOM IIPOT'PAMMBI

— Jucuunnauna «CtTpoeHue BellecTBa» OTHOCUTCA K OJIoKy 1 o0s3aTenbHON 4YacTH
y4eOHOr0 IMKJIA YacTH y4eOHOT o IUKJIA;

— OcBoeHue oOydaromMUMHUCA IUCHUILINHBI «CTpOEHHE BEIEeCTBa» ONMUPAETCA Ha
3HAHUS, YMEHUS U HaBBIKH, MPUOOPETEHHBIE B pe3yibTaTe M3y4eHUsI 0a30BBIX y4eOHBIX
JUCLMIUIMH XUMHH, GU3UKU U MATEMATUKU B 00beMe NPOrpaMMbl YHUBEPCUTETA;

— 3HaHus, YMEHUS U HABBIKU, MOJyYEHHbIE IPU OCBOEHUM AUCHUIINHBI «CTpoeHUE
BEILECTBA», SBIAIOTCA 0a30BBIMM JJIsI OCO3HAHUS LIEJIOCTHOM €CTECTBEHHOHAy4YHOM Kap-
TUHBl MUpa U 0000IIAIOT YMEHUSI M HABBIKH, MPUOOPETEHHBIC B TEUECHHE HU3YyUYCHUS OHC-
LUIJIMH MaTeMaTUYeCKON U €CTEeCTBEHHOHAY4YHOH, Npo¢deCcCuOHaIbHOW HAPaBJIEHHOCTH .

3. INIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUA

[lenbro n3ydeHus: TUCHUILIUHBI «CTPOCHUE BEIIECTBA» SBISCTCS:

— IMonyyenune GpyHAaMEHTAIBHOTO U MPO(ECCHOHAIBHOTO (CHemuanbHOro) 00pa3o-
BaHMUsI, CIOCOOCTBYIOIIETO BCECTOPOHHEMY, TApMOHUYHOMY Pa3BUTHIO JTHYHOCTH;

— 3Hanue 6a3OBI)IX IMPUHIUIIOB TCOPHUH CTPOCHHA MOJICKYJI, KBAHTOBBIX COCTO?[HI/Iﬁ, CUM-
METPHI MOJIEKYJIAPHBIX CHCTEM, UX JJIEKTPUYECKUX U MAarHUTHBIX CBOMCTB, CTPOCHHUS BEIIIECTBA
B PA3JIMYHLIX arp€raTHbIX COCTOAHUAX, 0coOeHHOCTEH CTPOCHUA KOHACHCHPOBAHHBIX (1)33;

— HayuuTh mporHo3upoBaTh (U3MKO-XUMHYECKHE CBOWMCTBA BEIIECTB Ha OCHOBE COBpE-
MCHHBIX HpCI[CTaBJICHI/Iﬁ 0 XHUMHYECKOHU CBsA3H, NPUMCHATH IMOJNYYCHHBIC 3HAHHA IPU peHIC-
HUU KOHKPETHBIX TEOPETUUCCKHUX U MPAKTUICCKHUX 3aad.

BaI[a‘IaMI/I OCBOCHHUA JUCHUIIJIUHBI ABJISKOTCA:

— H3ydyeHnue 0a30BBIX MOJOKEHHI COBPEMEHHOW TEOPUM XUMHUECKOTO CTPOCHHUS Be-
LIECTB, OCHOBHBIX THUIIOB M XapaKTEPUCTUK XUMHUUYECKON CBSI3H, MOJIEKYJISIPHBIX CTPYKTYP METO-
JIOB UCCIIEIOBAHHSI CTPYKTYPBI MOJICKYIT;

— OBJ'Ia]leHI/Ie paCUCTHBIMHU METOJaMH U UX IMPUIIOKCHHUAMU K HpO6HeMaM (1)I/I3I/I‘-ICCKI/IX u
XUMHYECKHX CBOWCTB MOJIEKYJI B OCHOBHOM U BO30Y)K/ICHHOM COCTOSTHHSIX.

Komnerenuunu, popmMupyembie B pe3yiabTaTe OCBOCHHS JUCIHUIUIUHBIL:
— CIIOCOOHOCTh aHAJIM3MPOBATH, HHTEPIIPETUPOBATh U 0000IATh PE3yNIbTaThl IKCIIEPH-
MEHTAJIbHBIX M PACUETHO-TEOPETHUYECKUX paboT xuMuueckoii HampasienHocTr (OITK-1);

— CHOCOOHOCTBIO IUIAHUPOBAaTh PabOThl XMMUYECKOW HAIPaBIEHHOCTH, 00pabaThiBaTh U
UHTEPIPETUPOBATh TOJIyYEHHBIE PE3yJIbTaThl C MCIOJB30BAaHHUEM TEOPETHUECKUX 3HAHUM M
NPAKTHYECKUX HABBIKOB PEIICHUS MaTeMaTHYeCKUX U pu3mdeckux 3amaay (OI1K-4);

— CHnocoOHOCTBIO HCIIONIB30BaTh MH(OPMAlMOHHbIE 0a3bl JaHHBIX M aJalTHPOBATh
CYIIECTBYIOIIME TPOTpaMMHBIE TMPOAYKTHI JUISI  pemieHHst 3amad  npodecCHOHATHHON
JIeATEILHOCTH C YUE€TOM OCHOBHBIX TpeOoBaHMii nH(opMmannonHoi 6e3zomacuoctu (OITK-5);

— CIIOCOOHOCTP MPENICTABIISATE PE3yIbTaThl MPO(ECCHOHATBHON NESTETLHOCTH B YCTHOU 1
NUCbMEHHOW (oOpMe COOTBETCTBHMM C TNPaBWIAMH, MPUHATBIMH B NPOQecCHOHATHHOM
coobmiectse (OITK-6);

B pesynbraTe OCBOEHMS TUCHMIUIMHBI OOYYarOIIUICS JOJKEH JE€MOHCTPUPOBATH Clie-
JIYIOIITNE Pe3yabTaThl 00pa30BaHMUs:

— 3HaTh OCHOBBI TEOPUH CTPOCHUS MOJIEKYJ U COBPEMEHHBIX MPEICTaBICHUHN O CTPYKType
BEIIECTBA B Pa3IMUHBIX arperaTHbIX COCTOSHUSIX, 0COOCHHOCTH CTPOCHUS TIOBEPXHOCTH KOH/ICH-
cupoBaHHbIX (a3 (st OIMK-1).

— YMeTb MpOTHO3UPOBATh W MHTEPIPETUPOBATh (PU3UKO-XMMHUYECKHE CBOWCTBA BEIECTB
Ha ocHOBe ux ctpoenus (s OITK-4, OTTK-6).

— Bnazets pacueTHBIMHM METOJAaMM M UX NPHIOKEHUSIMHU K IpoOaeMaM (PU3MUECKUX U XH-
MHYECKUX CBOMCTB MOJICKYJI B OCHOBHOM U BO30YKAeHHOM coctostHusx (st OITK-5).



WuaukaTtopbl U IECKPUIITOPBHI YAaCTH COOTBETCTBYIOIIEH KOMIIETEHLUH, (HopMUpyeMoil B
IIPOLIECCE M3YYEHUs NUCUUILUIMHBI «CTpOEHHE BEIECTBA», OLICHUBAIOTCS IPU NOMOINYU Olle-

HOYHBIX CPCICTB.

[Tnanupyembie pe3ynbTaThl 00ydeHus mo aucuuruimae «CTpoeHne BellecTBay, WHINUKa-
Topbl poctmkenus kommereHumii OIIK-1, OIIK-4 OIIK-5, OIIK-6, mepe4yeHb OILEHOYHBIX

CPEJICTB.
No | Kon mnnuka- | HammenoBanue | Kop nanupy- [Inanupyemble HaumenoBanue
/1 TOpa JO0CTU- HHAUKATOopa n0- CMOT'0 PE3YyJib- PE3YyIbTaThl 06y- OLCHOYHbIX
JKEHUS KOM- CTHXKCHUA KOMIIC- | TaTa O6y‘IeHI/I5[ YCHUS CpEaACTB
IIETCHOUN TCHIOUHN
1. 3HATh TECOPETHYCCKHUE 3HaHHWE  TEOpeTHdYe- | pe3yiabTaThl  3a-
OCHOBBI  COBPEMCH- CKUX OCHOB COBpe- | IIUTHI J1abopaTop-
HBIX TPEICTABICHUIA MEHHBIX TIpEJICTaBJe- | HBIX PadoT,
0 CTPYKType Bellle- HUI O CTPYKType Be-
CTBA B  Pa3IMYHBIX HIECTBA B Pa3IMYHBIX
HH']-OHK-l arperaTHbIX COCTOA- | 3 (I/Ul'lOHK-l) arperaTHbIX  COCTOSI-
HUSX, OCOOCHHOCTH HUSX, OCOOCHHOCTH
CTPOCHHUSI ITOBEPXHO- CTPOCHHUS TIOBEPXHO-
CTH KOHJICHCHPOBAaH- CTH KOHJCHCHPOBaH-
HBIX (a3 HBIX (a3
2. N-20mx-1 VYmerp mporuosupo- | Y (M-2omx.-1) YMeHHe NpOTHO3UPO- | pe3yiabTaThl  3a-
BaTh ¢busnko- BaTh (hu3uKo- | MMTHI JTabopaTop-
XUMUYECKUE CBO- XMUMHYECKHE CBOWMCTBA | HBIX paboOT
CTBa BEIIECTB Ha OC- BEUIECTB Ha OCHOBE
HOBE  COBPEMCHHBIX COBPEMCHHBIX  IpE/I-
TpeACcTaBICHUN 0 CTaBJICHUH O XHMHUeE-
XUMUYECKOU CBSI3U CKOM CBSI3H
3. N-3omk-1 Bnaners  mporuosu- | B (M-3omk.1) Brnagenue mnporHO3W- | pe3ymbTaThI  3a-
poBaHueM  (pHU3HKO- poBaHHMeM  (U3MKO- | IUTHI JabopaTop-
XAMHYECKHE  CBOWH- XIMHYECKHE CBOWCTBA | HBIX paboOT
CTBa BEIIECTB Ha OC- BEIICCTB HAa OCHOBE
HOBE  COBPEMCHHBIX COBPEMCHHBIX  IIpe/I-
NpeACTaBICHUN 0 CTaBJIEHUH O XHMHUe-
XUMUYECKOU CBSI3U CKOM CBsI3U
4, N-1omk-s 3uate mertoabl o6pa- | 3 (UA-lomk.a) 3HaHHE METOMOB 00- | pe3ymbTaThl  3a-
OOTKM W WHTEpIpeTa- paboTKM m WHTEpIpe- | IUTHl JabopaTop-
bnzezt TIOTYICHHBIX Tallid  TOJYYCHHBIX | HBIX paboT
pe3yabTaTOB C  HC- pe3yimpTaToB € WC-
MTOJIb30BAHUEM TEOpe- MTOJIb30BAaHUEM TEOpe-
THUYECKUX 3HAaHUN U TUYECKUX 3HAaHUU U
MPAKTUYECKUX HAaBbI- MPAKTUYECKUX HAaBBI-
KOB pEIICHUS MaTe- KOB PEIICHUS MaTeMa-
MaTU4YecKux u (pusu- THYECKUX W (usude-
YECKHX 3a/1a4 CKHX 3a7a4
5. N-20mx-4 VYmers  mporHosupo- | Y (MI-20mk.4) YMeHue TpOTHO3UPO- | pe3yiabTaThl  3a-
BaTh M HHTEPIPETH- BaTh WM WHTEPIPETH- | IIUTHI JabopaTop-
poBatb ¢dusuKo- poBatb ¢usmMKo- | HBIX padot
XAMHYECKHE  CBOWU- XUMHYECKHE CBOWCTBA
CTBa BEIIECTB Ha OC- BEIICCTB HA OCHOBE MX
HOBE UX CTPOCHUS CTPOCHUS




WI-3omx-4

Bnagers  MeTomamu
00paboTKH W WHTEp-
MpeTalud C HCIIOJb-
30BaHHEM TEOpETHYE-
CKMX 3HAaHUU U Ipax-
TUYECKUX  HaBBIKOB
pELIeHUsT MaTeMaru-
YEeCKUX U (PU3MIECKUX
3a1au

B (M1-3orik-4)

Bnanenne Meromamu
00paboTKH ¥ WHTEp-
MPETAlMA C HCIIOJb-
30BaHHEM TEOpETHYC-
CKHUX 3HaHUU U Ipak-
THYECKHX  HABBIKOB
pelIeHHss MaTeMaTH-
YeCKUX M (PU3UYECKUX
3a1a4

pe3ynbTaTtel  3a-
IUTHL JTabopaTop-
HBIX paboT

I/IZ[':I-OHK-S

3Hath  uH(pOpManu-
OHHBIE 0a3bl JaHHBIX
JUISL afianTaliy cyle-
CTBYIOIIUX npo-
IpPaMMHBIX IPOJYKTOB
C LeNbl0  peIICHUS
3agad B 00macTH
CTPOCHUS BELIECTBA

3 (MA-1onk-5)

3HaHue wuHpOpPMAIIH-
OHHBIX 0a3 JaHHBIX
JUISL afanTalyuy CyIe-
CTBYIOIIHUX npo-
rpaMMHBIX MPOIYKTOB
C UeNbl0 PELICHUs
3aga4 = B oOjact
CTPOCHHS BELIECTBA

pe3ynbTaTtel  3a-
IIUTHI J1abopaTop-
HBIX paboT, BO-
OpOCHI TS TpaK-
THYECKUX PadoT,
KOJUIOKBHYMa

I/IH'ZOHK—S

YMeTh TOJIB30BATHCS
nH(pOpManNOHHBIMH
0azaMH JaHHBIX JUIS
pemieHust 3aaa4 B 00-
JaCTH CTPOEHHs Be-
iecTBa

Y (MA-2011k-5)

YMeHne noap30BaThCs
HHPOPMAITMOHHBIMH
0a3aMH [AHHBIX (I
pemieHus 3amad B 00-
JacTH CTPOCHHUS Be-
I1ecTBa

pe3ynbTaTel  3a-
IUTHL J1abopatop-
HBIX paboT

UJ1-3onk-5

Bnaners pacueTHbIMU
METOJaMH U WX MpH-
JOKEHUSAMH K TIpo-
Oonemam  uznueckux
u XAMAYECKUX
CBOWMCTB MOJICKYT B
OCHOBHOM H BO30YX-
JICHHOM COCTOSIHUSIX

B (M-3ork-s)

Bnanenue pacuerHsl-
MH METOAaMH M HX
HPUIOKESHUSIMU K
npobiiemam  (uznye-
CKUX M XHMHYECKHX
CBOMCTB MOJIEKYT B
OCHOBHOM M BO030YX-
JICHHOM COCTOSTHHSX

pe3ymbTaThl  3a-
HIMTHI JIabopaTop-
HBIX pabor,

10.

I/II[']-OHK—G

3HaTh: TpeOOBaHUH K
0(OPMIIEHHIO PE3yJIb-
TaToB J1labopaTopHOM
W pacyéTHo-
rpaduueckoit paboThI.

3 (MA-onk-6)

3HaHUEe TPeOOBaHWHA K
odopmileHnIO pe3yiib-
TaroB J1abopaTopHOi
W pacuéTrHo-
rpaudeckoif paboTHI.

OtuéTtl O Nabo-
paTopHEIM  pabo-
Tam

11.

UN1-20nk-6

YMeTh: npeacTaBisTh
pe3yNbTaThl HCCIEN0-
BaHUs B BUJE TE3UCOB
JIOKJIaJla Ha PYCCKOM
M aHTJIMHCKOM SI3BbIKaxX
B COOTBETCTBMHM C
HOpPMaMM W TpaBHJIa-
MU, TPUHATHIMH B
XUMHYECKOM  CO00-
IIECTBE

Y (MA-20m1k-6)

YMeHue mnpencraBuTh
pe3ynbTaThl UCCIEI0-
BaHUs B BUJE TE€3HCOB
JIOKJIaJla Ha PYCCKOM
M aHTJIMMCKOM SI3BIKax
B COOTBETICTBHH C
HOpMaMM U IpaBuUJIa-
MH, TPUHATBIMH B
XHMHYECKOM COO00IIIe-
CTBE

OtuéTtel o Ja00-
paTopHeIM  pabo-
TaM

12.

I/Iﬂ'3om<-6

Bunagers: CoBpemeH-
HBIM  IPOTPaMMHBIM
oOecrieueHHEM IS
ocTpoeHus  rpadu-
KOB, JHarpaMM, BbI-
IIOJIHEHUSI PacuéroB,
CO3MaHUs  TPe3eHTa-
MY TI0 TeMe pabOoThI

B (M]1-3orik-6)

Bunagenue npuémamu
pabots! ¢ ITK mns
MpeCTaBIeHUs pe-
3yJIbTaTOB SKCIIEPHU-
MEHTAJIbHOW U Teope-
THYECKOH JeSITENbLHO-
CTH

OTtuérel W0 1a00-
patopHbIM  pabo-
Tam




4. COJEPXAHUE JUCLHUIIJINHBI
4.1. Y4yeOHO-TeMATHYECKMII IJIaH

KonngecTBo yacoB 3aHATUI
5 [Mudp
Tl Ne HaumenoBanue Jlexuun JlaGoparopHble
© TEMBI
R (4acoB) (4acoB)
1 T.1 | YpoBHM cTpoeHUs MaTepun 2 —
Crtpoenne aToMa 1 EPUOTNIESCKUN 3a-
2| T2 | pros 2 28
KOH
P.1
3 | T.3 | Xumuueckas cBsi3b U CTPOCHHUE MOJEKYI 4 36
4l T4 ["a3000pa3HOe 1 KOHICHCHPOBAHHOE 4 B
' COCTOSIHHE BEILIECTBa
BCEI'O 12 64

4.2. Conep:xaHue JJeKIIUOHHBIX 3aHATHI

Tema 1. YpoBHM cTpOeHHsI MaTepUH

CTpyKTypHbIE YPOBHU CTPOEHUS MAaTEPUU. ATOMUCTHUYECKAs TEOPHsI U «KBAHTOBAs JIECT-
Huna» Meroa paccesHus. CpaBHUTEIbHBIE XapAKTEPUCTUKU MAKpO U MUKpOOOBEKTOB. B3anmo-
JieicTBUE YacTHI] BEIeCTBA Ha (PyHIaMEHTaIbHOM ypoBHE. SnepHas Xxumus. MeToJibl 3Kcrepu-
MEHTAJIBHOTO M3Y4YEHHUsI CTPYKTYpHI BellecTBa. ATOMHAas CHEKTpockomus. Bo3OykaeHHbIE co-
CTOSIHUSI MUKPOOOBEKTOB U UX CBOWCTBA. DJIEKTPOMArHUTHOE U3ITyUECHHUE.

Tema 2. CTpoeHne aToMa M NEPUOANYCCKUI 3aKOH

Kraccuueckoe u KBaHTOBOE onucaHne MUKpOOoOBeKTOB. [IpobieMa u3MepeHns aTOMHBIX
U MOJIEKYJIIPHBIX XapaKTepUuCTUK. Teopus cTpoeHHs aTtoMa Bojopoja o bopy. YpasHeHue ne
bpoiins, npuniun HeonpeaeneHHocTu ['eiizenOepra. ['pannynHas u y3noBas nmoBepXHOCTh. Oc-
HOBHBIEC NPUHIUIMBI U TIOJIOKEHHUSI KBAHTOBOM MexaHukW. YpaBHeHue lllpennnrepa. CpaBHU-
TENbHBIA aHAIN3 OOBEKTOB U UX XapaKTEPUCTUK C MO3UIMM KJIacCHYeCKOW U KBAaHTOBOW Mexa-
HuKU. KBaHTOBas Teopusi cTpoeHus atoMa Bogopoaa. Kanrossle uncna. BoianoBas GpyHkus u
JJIEKTPOHHAs IUIOTHOCTH DJIEKTPOHOB B aToMe. PaguaibHOE M yIrIIOBOE pPacCHpelercHHE DIIEK-
TPOHHOM IUIOTHOCTH B aroMe. MarHuTHble CBOWCTBAa aTOMOB MHOr031€KTpOHHBIE aToMsl. [le-
pHOIMYECKasl CUCTEMAa U €€ COBPEMEHHOe 000CHOBaHME. Ilepnoauuecku U3MEHSIOIUECs CBOM-
CTBa aToMa. XMMHUUYECKUE CBOMCTBA AJIEMEHTOB U UX COECIMHEHUI. 3HaYCHHE MEPUOINYECKOTO
3aKOHA.

Tema 3. XumMnueckasi CBSI3b U CTPOEHHE MOJIEKY.JI

®opmbl MposBIECHUS XUMHUECKOW cBsA3H. KBaHTOBas Teopust 0Opa3oBaHUs XMMUYECKOH
CBsi3U. MOJNEKyApHbIE CHEKTPhl. METOIbl OMUCAaHUSI XUMUYECKOU CBSI3U: «MeToll BAJICHTHBIX
cesasei» (MBC). Pacuer monekynsl Bogopona ¢ ucnois3zoBanuemM MBC. «Meron monexkyisp-
HbeIX opOutaneir» (MMO). YpaBHenue Pyraana. Pacu€r monekynsl Bojoposia ¢ MpUMEHEHHEM
MMO. DnekTpoHHBIE KOH(UTYpPALMH TOMOSJIEPHBIX MOJIEKYJ. DJEKTPOHHbIE KOH(UTypalnuu
reTeposiiepHbIX MosieKys. OCHOBBI COBPEMEHHOI TEOpUU XHMHUYECKOTO CTPOEHHS; KBaHTOBBIE
COCTOSIHUSL MOJIEKYJI; CUMMETPUHM MOJEKYJSAPHBIX CHUCTEM, HUX DJIEKTPUUYECKHE U MAarHUTHbIE
cBoiicTBa. CTpyKTypa MOJIEKYJI U e onrcanue. PaBHoBecHbIe KOH(DUTYyparuu MoJieKys. ['eomeT-
pUUYECKHE XapaKTEPUCTUKHU MOJIEKYJI. XUMUYECKasl CBSI3b B MOJIEKYJIE, T-COMPSKEHHBIE MOJIEKY-
Jbl. DJIEKTPUYECKUE W MArHUTHBIE CBOMCTBA MOJIEKYJ. MEXMOJIEKYISIpPHbIE B3aUMOJICUCTBUS.




BinstHue MexMOJIEKYJIIpHBIX B3aMMOJEHCTBUM HAa CBOMCTBA BEIECTBA. MOJEKYJISpHbIE KOM-
1ieKkcsl. Kinactepsl aTOMOB U MOJIEKYIL.

Tema 4. I'a3000pa3Hoe U KOHIEHCMPOBAHHOE COCTOSIHME BellleCTBA

OcHOBHBIE THIBI XUMUYECKOH cBsi3u. Dusuka u xumus razoodpasznoro cocrossHus. Oc-
HOBHBIE ITapaMeTphbl ra3000pa3HOro COCTOsiHUA BeuiecTBa. CTpoeHHe KOHJCHCHUPOBAHHBIX (a3
(>KuAKOCTH, aMOp(HBIE BelecTBa, Me30(ha3bl KPUCTAIIOB), X MOBEPXHOCTEH U TPAHUIL pa3/ena.
Kunkoe, aMmophHOE U KPUCTAJUTMUECKOE COCTOSIHUE BEIIECTBA M UX ocobeHHoctu. Kpucrammm-
YeCKOe COCTOSIHME BelecTBa. MneanbHble KpucTamisl PeanbHble KpUCTAIUIBI. DIEMEHTHI CHM-
METPHUHU KPUCTAJUIA: [EHTP, OCh U IUIOCKOCTh CUMMETPHH. DIIeMEHTapHas stueiika. TpaHcisius.
OCHOBHBIE TUIIBI HJIEMEHTAPHBIX AYEEK U KOOPAMHALMOHHBIX MOMUAIPOB. Kpucraminueckue cu-
cTeMbl (CHHIOHUM): KyOW4YecKasi, reKcaroHallbHas, TeTparoHaibHas, pOMOUYECKasi, MOHOKJIHH-
Has ¥ TpUKIUHHAsA. OCTPOBHBIE, CIOUCTHIC, KapKacHbIe CTPYKTYphl. CTpOCHHE COJIEBBIX U OKCH-
JHBIX pacIjaBoB. MaremaTHyeckre MOJIeNH, ONUMCHIBAIOLINE CTpOeHHE paciuiaBoB OnpeneneHne
AKTUBHOCTEH KOMIIOHEHTOB B pacIljiaBe.



4.3, J1ado

ATOPHBINA NPAKTHKYM

udp
Ne Haumenosanue Conepxanue Yacel
TEMBI
OrnpezenieHne aTOMHBIX
Pacyer xapakTepuCTHK BOIOPOIOTOJ00HOTO
JI6.1 | XxapaKTepUCTHK IO TEOPUU 4
aroma IIo bopy.
bopa
Onenka MUHUMAJIbHBIX JIMHEHHBIX Pa3MepoB
6.2 OrneHka MUHUMAJIBHBIX JIM- | @aTOMOB MPU PA3IUYHBIX BEIMYUHAX HEOIpe- 4
) HEWHBIX pa3MEPOB aTOMOB | JieJeHHOCTe. OnpeneneHne dHEPrum 3JIeK-
TpPOHA B aTOME.
Ananus ypaBHenus lllpenunrepa mpu pas-
JI6.3.1 | YpaBuenue llIpenunrepa P P pa 1pu b 4
JUYHBIX 33JIaHHBIX ITapaMeTpax.
T2 Ananmus ypaBuenus lllpenunrepa mpu pas
JI6.3.2 | Ypasuenue llIpenunrepa yp P pa 1pu p 4
JUYHBIX 33JIaHHBIX ITapaMeTpax.
. Pacuer cBoiicTB (pamguyc, sHeprus, BEpoOsT-
Pacuer cBoiicTB Bogopo10- (pamuyc, pri, N P
JI6.4 HOCTb paclpeieseHus] 3JIEKTPOHHOW IuioT- | 4
o100HOTO aToMa
HOCTH) BOJIOPOAOII000HOT0 aTOMa.
. Ornpezenenne nMepuoaNuecK N3MEHSFOITUX-
JI6.5 | Ilepmomudeckuii 3aKoH PeIC p 4
Csl CBOMCTB MPOCTHIX U CIIOKHBIX BEIIECTB
PyGexublii koHTpOb 1 YPOBHU CTpOEHHS] MAaTE€pPHH, CTPOEHHUE aTo- 4
(T1-T2) xonmnokBuyM Ma, IEPUOIUYECKUI 3aKOH.
6.6 Omnpenenenue napametrpoB | Pacuer mapaMeTpoB BYXaTOMHBIX MOJIEKYIT 4
’ JIBYXaTOMHOM MOJIEKYJIbI MIPOCTHIX M CIIOKHBIX BEIIECTB.
. | Ompenenenue CTPOCHUs] MOJIEKYJ, UOHOB, C
JI6.7.1 | MeTox BaJIeHTHBIX CBS3EH pel P Yo . 4
MIPUMEHEHHUEM METO[a BAJICHTHBIX CBS3EH
. | Onpenenenue CTpOECHUS] MOJEKYI, UOHOB, C
JI6.7.2 | MeTox BalleHTHEIX CBSI3El pea p Yo, . 4
MIPUMEHEHHUEM METO/a BaJICHTHBIX CBA3EH
OrnpezneneHne CTPOEHUS KOMIUIEKCHBIX CO-
JI6.7.3 | MeTron BalGHTHBIX CBS3€H | €IMHEHWI C MPUMEHEHHEM METOJla BaJIeHT- 4
HBIX CBSI3EH
OrnpezneneHne CTPOCHUS] TOMOSIAEPHBIX MO-
Meroa MOJEKyISpPHBIX Op-
JI6.8.1 . JIEKyJl C MPUMEHEHHEM MeEToJla MOJeKyisp- | 4
ouraneit .
HBIX opOHTaseH.
T.3
OrnpezienieHne CTPOSHUS TETEPOSIEPHBIX CO-
Meroa MONEKYISIPHBIX Op- Peee P POATEP
JI6.8.2 . €IMHEHUI C IPUMEHEHUEM METO/Ja MOJEKYy- | 4
ouranei N
JSIPHBIX OpOUTANICH.
Metoxa MonekymspHbIX op- | OmnpeneneHue CTPOCHHUS KOMIUIEKCHBIX CO-
JI6.8.3 | Ouraneii 1ist KOMIJIEKCHBIX | €MUHEHUI C MPUMEHEHHWEM MEeTo/a MOJIeKy- | 4
COCIMHEHU I JSIPHBIX OopOuTanei.
Onpenenenne XapakTePUCTHK (JIUTIOIBHBIN
OcCHOBHBIE XapaKTEepUCTH- .
JI6. 9 . MOMEHT, JIMHA U Jp.) XUMHYECKOH CBs3u | 4
KU XUMHYECKOU CBSI3H .
JUISL COeTMHEHHIA
. XumHuueckasi CBsi3b M CTPOEHUE MOJIEKYII,
PyGexxHbIif KOHTPOIB 2
razoo0pa3Hoe U KOHJIEHCHUPOBAaHHOE cocTosi- | 4
(T3-T4) komIOKBUYM
HUE BEIIeCTBa
BCET'O 64




5. METOANYECKHUE YKA3ZAHUA JJIS1 OBYYAIOIIIUXCSA
1O OCBOEHMUIO JUCHUITJIMHBI

JucuumnuHa «CTpoeHHe BEIIECTBa» IPENoAacTcs B TEUEHHE §-0r0 CEMecTpa B BUJE
JIEKIIMOHHBIX, JJa0OPATOPHBIX 3aHITUN, HA KOTOPBIX BBIOJIHAETCS U3yYCHHE U YCBOEHUE OCHOB
COBPEMEHHBIX IPEICTABICHUI O CTPOEHHUS BEIIECTBA, KBAHTOBBIX COCTOSIHUN MOJIEKYJ, CHMMET-
pHil MOJIEKYJISPHBIX CUCTEM, UX JIEKTPUYECKUX U MAarHUTHBIX CBOWCTB, CTPOEHUS KOHAEHCUPO-
BaHHBIX (Da3 U SBIIAETCS TEOPETUYECKOW 0a30ii 0OBeAMHAIONICH ecTeCTBEeHHOHAYYHbIE, OO0IIe-
npo¢eCCHOHATIBHBIE U CIIEUAIbHBIE XUMHUECKUE TUCHMILIMHBL. J(UCIUIIIMHA IUPOKO UCHOIb-
3yeT COBPEMEHHBI MaTeMaTHYECKHUH arrnapar Ha OCHOBE BBIYMCIUTENIBHBIX METOJIOB XMMHH, a
TaKXe JOCTH)KEHUS B 00JacTi (PU3UKU M Pa3IMYHbIX HApPaBIEHUN XUMUUECKON HAYKH.

B mpenopaBanue Kypca HCIIOJIB3YIOTCS COBPEMEHHBIE OOpa30BaTENIbHBIE TEXHOJIOIMHU:
poOJIeMHbIE JIEKLIMU, TPEHUHT U pa300p KOHKPETHBIX CUTyalUd, TEXHOJIOTUS KOJUIEKTUBHOIO
B3aMMOJIEHCTBUS, TEXHOJIOIUS PA3BUTHSI KPUTUUECKOIO MBILUIEHMSI, UCIIOJIb30BaHNE WILIKOCTpa-
TUBHOI'O Marepuana (TeKCTOBOH, rpaduyeckoil 1 nunudpoBoil MHGpOpMaLKN), MyJIbTUMEINNHBIX
dbop™m npe3eHTaIui.

IIpu mpocnylmmBaHUM JIEKUUH PEKOMEHIyeTCsl B KOHCIIEKTE OTMEYaTh BCE BaXKHBIE MO-
MEHTBI, Ha KOTOPBIX 3a0CTPsSE€T BHUMAaHUE IPEI0/1aBaTeNb.

JIaGopaTopHBbIil MPaKTUKYM 3HAKOMHUT C METOAAMH (PU3MKO-XMMHUYECKHX HCCIeI0BaHUN
CTPYKTYpbl BEIIECTBA, C METOJAUKOI BBINOJIHEHUS PACUYETOB C IOCIEAYIOIIMM OOOCHOBAaHUEM
OIpeIeIEHHBIX 3aKOHOMEPHOCTEH, 1aeT HaBbIKM HAY4YHO-UCCIIE0BATENbCKOM pabOThI B LIEJIOM.

Jist ouHOM PopMBI 00yUEHHS HCIIONB3YETCsl OATUTPHO-PEHTHHIOBAsI CUCTEMa KOHTPOJIS U
OLIEHKH aKaJeMUYE€CKON aKTUBHOCTH.

CamocrosiTenbHasi padoTa CTyJI€HTa BBINOJIHAETCS MO y4eOHUKaM, yueOHBIM M1OCOOUSM,
COBPEMEHHOM JIuTepaType 1o NpoQuiIo ¢ MPUBJICYEHUEM IPYTHX COBPEMEHHBIX HH(POPMALUOH-
HBIX UCTOYHMKOB, TAKUX KaK MHTEPHET, CPEJICTBA MacCOBOM MH(OpMaluy, IporpaMmMHoe o0ec-
NIEYEHHE I KOMIIBIOTEPOB.

B kauectBe (OpM KOHTPOJISI UCIIONIB3YIOTCS KOJUIOKBUYM, 3aIIUTHI BBITOJIHEHHBIX J1a00-
paTopHBIX paboT. BeimonHeHe caMocTosTeIbHON pabOThI MpeoaaraeT NoAroTOBKY K jJadopa-
TOPHBIM 3aHATHUIM, PyOSKHBIM KOHTPOJIIM U 3a4EeTy.

PexomeHryemast TpyJJOEMKOCTb CaMOCTOSATENIbHOM padoThI MpeicTaBieHa B TaOIuUIIe:

PexomeH1yeMbli pexXHM CaMOCTOSATEIbHOM paboThI

HanmeHoBaHMEe CaMOCTOSTENIbHONW paboThI Yachl
CamocrosiTe/IbHOE H3YYEeHHE TeM TMCIUIIHHBI: 24
CoBpeMeHHBIE METO/TbI UCCIIIOBAHISI CTPOCHHS aTOMa 6
CHHTe3 HOBBIX XUMHUYECKUX JIEMEHTOB 6
CoBpeMeHHBIE METOJTBI UCCIICTOBAHSI CTPOCHHS MOJICKYJT 6
CoBpeMeHHbIE METO/Ibl UCCIIEIOBAHMSI KPUCTAIUINYECKUX CTPYKTYP 6
H3yuenne pa3iesioB TeM, He BOIIEJIINX B JeKIIHOHHBII Kypc 28
OJeMeHTapHble YaCTHIIbI 7
CtpoeHne aTOMHOTO siipa 7
HaHocTpyKTypHBIE MaTepHabl 7
XUMHYECKas 3BOJIIOLNS MaTePHH 7
IMoaroroBka K J1aGopaTOPHBIM 3aHATHAM (110 2 Yyaca Ha KaxKI0e) 28
IloaroroBka K py0e:KHOMY KOHTPOJIIO (3 yaca Ha Ka:KIblil py0eik) 6
IMoaroroBKa K NPOMEKYTOUYHOI aTTecTalnu (3a4er) 18

BCET'O 104
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6. ®OHJ OHEHOYHBIX CPEJICTB

JUISI ATTECTALIAM IO U CHUATITAHE

6.1. IlepeyeHb OLEHOYHBIX CPEICTB

1. bannbpHO-peHTHHIOBasE cHUCTEMa KOHTPOJIA M OLCHKH aKaJeMHUYECKOW aKTUBHOCTU O0ydYaro-
muxcst B KI'Y (amst ounolt hopmbl 00ydeHus)

2. OT4eTsl 00yJaromMXcs Mo 1ab0paToOpHBIM padoTam

3. Bonipocsr (3amanust) k pyoeskHbIM KOHTpOJIsiM Ne 1 1 No 2

4. Borpochl K 3a4eTy

6.2. Cucrema 0a11bHO-PEHTHHIOBOI OLleHKH

PadoThHI 00YYAKOIIMXCS 10 IUCIHUIINHE

8 cemectp (3auer)

Conepxanue
Ne HaumenoBanue
Pacnpenenenue 6amioB 3a 8 cemectp
Ilocewmenue nexuui
6 . .
() PyGesxHsblii | PyOexHbIit
BelnonHeHue U 3ammu-
Bun YP. N Koutpons | Konrtposas 3a4eT
Pacnpenenenue 6anios Ta mabopaTopHOii pa- 1 2
3a CEMECTp 10 BUAAM 0OTEI
1 | y4eOHOI pabOTHI, CPOKH (14 pa6ot)
3 | cmaum yueOHO pabOTHI OneHka B
1+4 4 4 30
(moBoOWTCS CTyAEHTaM Oammax
Ha NIEPBOM 3aHATHH) [IpaBuIbHBIE OTBETHI
OTBET Ha OTBET Ha
pUMEYaHue Ha BOTIPOCHI 110 TEME crava
BOIIPOCEHI BOIIPOCEHI
paboThI
Bcero 6amroB 6+56=62 4 4 30
Kpurepuii nepecuera B 60 1 MeHee OayUIOB — HE 3aYTEHO
o | TPAHLIHOHHYIO OUCHKY | 61 i Gonee 3auTeno
0 UTOTaM paboTHI B
ceMecTpe U dK3aMeHa
s nomycka K IPOMEXYTOYHOH aTTeCTallMd IO JUCHMIIMHE 3a CEMEeCTp
oOyuaromuiicst ToHKeH HaOpaTh 0 UTOTaM TEKYIIEro M pyOeKHOTO KOHTPOJIeH He
MmeHee 51 Gamna. B cnyuae ecnu oOyuaromuiicss Habpan menee 51 6amna, To K atT-
TECTallMOHHBIM HUCTIBITAHHUSAM OH HE JIOIyCKaeTCsl.
Jnst moyuennst 3adera 0e3 MpPOBEIECHUS] MPOLELYPHl IIPOMEXYTOUYHOH aTTe-
craiuu oOyuvaromeMycss He0OXOIMMO HaOpaTh B XOJ€ TEKYIIETOo M pPyOeKHBIX
KOHTpoJeH He MeHee 61 Gamra. B aToMm cirydae uTor OayuTbHOH OIEHKH, IOJTydac-
MOH 00ydaroIumMces, OTpeIeIIeTCs 10 KOINYECTBY 0ajutoB, HAOPAaHHBIX UM B XOJIE
TEKyIIero u pyoexHslx KoHTpoinel. IIpu 3TOM, Ha ycMOTpeHHe INpernojaBaTes,
OaThbHAsL OICHKa OO0YYaromierocsi MO>KeT OBITh IMOBBINIEHA 32 CYET MOJyYeHUS
Kpurepuu gomycka K JIOTIOJTHUTEIBHBIX 0aJIOB 32 aKaJIEMUYECKYI0 aKTHBHOCTb.
IIPOMEXKYTOUYHOH aTTe- OOyuarommiicsi, UMEIONIMHA MPaBO Ha MOJIYYCHHWE OLEHKH 0e3 IMPOBEACHUS
CTaIH, BO3MOKHOCTH MIPOIEeTypPHl IPOMEKYTOUHON aTTECTAINH, MOYKET OBBICHTH €€ ITyTeM CAadH aTTe-
3 | monydeHust aBTOMaTHue- | CTAIIMOHHOTO MCHBITaHUs. B cilydae mosydeHus: oOydarolumMcsi Ha aTTecTalluoH-

CKOTO DK3aMeHa, BO3-
MOYHOCTD MTOJTYYEHHUSI
OOHYCHBIX 0aJTOB

HOM ucnbITaHuy 0 0aIoOB WTOT OAJUTPHOW OLIEHKU 10 NUCIUIUIMHE HE CHUXKACT-
csl.

3a akaJeMHUYECKyI0 aKTHMBHOCTb B XOJI€ OCBOCHHMS JIUCUUIUIMHBI, y4acTHE B
y4eOHOH, HAYYHO-HCCIICIOBATEIILCKOM, CIOPTUBHOW, KyJIbTYPHO-TBOPYECKOH H
OOIIECTBCHHON AEATEIHHOCTH 00YYAIOMIeMyCst MOTYT OBITh HAYHCIICHBI JOTIOTHH-
TeJbHBIC OaThl. MakcUMallbHOE KOJIHYECTBO JOMOTHUTEIBHBIX OAJIOB 3a akaje-
MHYECKYI0 aKTHBHOCTB cocTaisieT 30.

OCHOBaHI/IeM JJIA TIOJTYYCHUSA TOTTOJTHUTEIIbHBIX 63J'[J'IOB SIBJIAKOTCS:

— BBITNIOJTHEHUE JOTOTHHUTENBHBIX 3aJaHAN 110 AUCIUIUINHE; JOTIOTHATEIFHBIC
0aJuTBl HAYHCIIAIOTCS TIPETIoaBaTeNeM;

— y4yacTHe B TEUYEHHE CeMecTpa B Y4eOHOW, HayYHO-HCCIEeIOBATEIbCKOM,
CIIOPTHUBHOM, KYJIBTYPHO-TBOPUYECKON M O0OIIeCTBEHHOH nesTenbHocTH K'Y,
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®DopMBI 1 BUAABI YIeOHOI
paboThI I HeycneBa-
fomuX (BOCCTAaHOBUB-
mMxcs Ha Kypce o0yde-
HUS) 00YYarOLIUXCS IS
MOJTy4eHHs] HEJIOCTalo-
UX 0aaIoB B KOHILIE
ceMmecTpa

B ciydae ecnm k mpomMeKyTo4HOW aTTecTanuy HabpaHa cymma menee 51 Oan-
JIOB, HE BBITIOJIHCHBI BCE 3aJaHUs, TO CTYAEHTY HEOOXOAMMO HaOpaTh HEIOCTAIO-
mee KOJMYECTBO OajuloB 3a CYET BBIIOJIHEHUS JOMOJIHUTEIBHBIX 3aIaHui, 10
KOHIIa ITOcTIeNHeH (3a4eTHOi) Henmenu cemectpa. [Ipu aToM HeoOxoammo mpopado-
TaTh MaTepual BCeX MPOITYIIEHHbBIX MPAKTUIECKUX U JJAOOPATOPHBIX padoT.

@DopMBbI TOTIOTHNUTEIBHBIX 3aaHUH (Ha3HAYAIOTCS TIPETIOJaBaTeNeM):

— BBINIOJTHEHHE W 3alllWTa MPOITYIICHHBIX JIAOOPAaTOPHBIX padoT (IIpw HEBO3-
MOYKHOCTH JIOTIOJTHUTENILHOTO TPOBEACHUS J1JabOpaTopHO# paboThI MpenoaaBaTesb
ycTaHaBiIuMBaeT (GopMy IOIOJHHUTEIHLHOTO 3a/aHMs 10 TEMaTUKE MPOIYIIEHHOH
11a00paTOpPHO pabOTHI CAMOCTOSTEIBHO),

1 Gann 3a o1HO 3ajaHue.

JIukBuaanys akaJleMMYeCKUX 33/10JDKEHHOCTEH, BOHUKIINX H3-32 PA3HOCTH B
y4eOHBIX IIaHaX IPH MePEBOIe WM BOCCTAHOBIICHUH, TIPOBOJIUTCS ITyTEM BBIIOJI-
HEHHS TOTIOJTHUTEIBHBIX 3aJJaHui, popMa 1 00BEM KOTOPBIX OIPENENAETCS Tpe-
10JJABATEIIEM.
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6.3 Ilpoueaypa oueHMBaHUs Pe3yJIbTATOB OCBOCHMS AUCIHUIIIUHBI

Py0exHble KOHTPOJIM U 3a4€T MPOBOJATCS B (hOpMe YCTHOrO OTBETa Ha BOMPOCHI, C Mpe/-
BAPUTEIILHON NOATOTOBKOM K OTBETY M0 3aJJaHHOMY BOIIPOCY.
[lepen mpoBeneHUEM Ka)XXAOro pyOeKHOro KOHTPOJIS MpernojaBaTelb npopadarbiBaeT ¢ 00yda-
IOIUMUCS OCHOBHOW MaTepHall COOTBETCTBYIOIIMX PAa3ACNOB JUCHUIUIMHBI B (JOpME KpaTKOi
JIEKIUU-TUCKYCCUU.

Ha moaroroBky ajisi 0OTBeTa Ha BOMPOC PYOEIKHOTO KOHTPOJIS 00YJarOIIEMYCsl OTBOAUTCS
BpeMs HE MeHee 15 MUHYT.

3auer cocTouT U3 27 BompocoB. Bpemsi, oTBoanMoe 00ydaromemMycst Ha sl HOArOTOBKU
OTBETa Ha PK3aMEHAIMOHHBIN BOTIPOC, COCTABISIET HE MeHee 15 MuHyT. O0yuaromuiicst oTBedaeT
Ha 1 Bompoc (MakcumyMm 30 GamtoB) [IpernonaBaTens OneHUBAET B Oajuiax CoJAepKaHUE OTBETA,
MOJIHOTY M KAa4eCTBO M3JIOKEHHOTo Mmarepuana. [Ipu HeoOXoauMOCTH, MOTYT OBITh 3aJaHbl J0-
MOJIHUTEJIbHBIE BOMPOCHL. Pe3ynbTaThl TEKYIEro KOHTPOJIS YCIIEBAEMOCTH M SK3aMEHa 3aHOCAT-
csl IIpernojiaBaTesieM B 9K3aMEHAIMOHHYIO BEIOMOCTh, KOTOpasi CAaeTcs B OpraHU3allMOHHbIN OT-
JIe]l MHCTUTYTA B JICHb 3a4€Ta, a TAK)KE BBICTABJISIOTCS B 3aYETHYIO KHIKKY 00Yy4aromerocs.

6.4. IlpuMepbl OLEHOYHBIX CPEACTB VISl PyOeKHbIX KOHTPOJIel 1 3a4eTa

Bompocs k koiokBuyMy (PyOesxHblil koHTposb Nel)

1. CtpykTypHBIE YPOBHU CTPOCHHS MaTepUU. DIEKTPOMArHUTHOE U3ITyuYeHUE KaK UCTOUYHUK MH-
(dopMaIuy 0 CTPOEHUN MATEPUH.

2. Ctpoenue atoma Bogopoza no Teopun bopa. 3naueHue Teopuu Ui pa3BUTHS PEACTABICHUIN
o crpoenuu atoma. Paboter 3ommepdenbaa. Henocrarku reopun bopa-3ommepdennaa

3. OcHOBHBIE TOCTYJIaThl KBAHTOBOW MeXaHHKHU. KopmycKynspHO BOJHOBOI ayanu3Mm. YpaBHe-
Hue [le-bporis.

4. VpaBuenue lllpeaunrepa. BeiBog (2 cmoco0a) u ero aHaiau3 sl TOTEHIIMATBHOTO YEPHOTO
AIrKa. B3anMocBsI3b SHEPTHH JIEKTPOHA C pa3MeEpPaMH JIEKTPOHHON opOUTaIH

5. CpaBHUTENBHBIN aHATHU3 (HUBUUYECKUX TapaMeTpOB (PHEPTHsl, UMITYJIbC U AP.) KIACCUUECKOHN U
KBaHTOBOW MEXaHUK

6. Ctpoenue atoMa Bojopozaa. KBantoselie uncina. @U3N4ecKuil CMBICT KBAHTOBBIX YHCEIL.

7. ITpyHLIMIIBI 3aTIOJTHEHUS aTOMHBIX opouTaneil. CTpoeHrne MHOT03JIEKTPOHHBIX aTOMOB.

8. Ilepuonnueckuii 3akoH. [lepnonnueckas cucrema u ee COBpeMeHHOe 000CHOBaHUE.

9. Ilepnonuueckn U HEMEPUOIUUYECKH HU3MEHSIOMMUECS CBOWCTBA aroma (DHEprusi MOHU3AIUH,
DHEPrHs INEKTPOCPOJICTBA, FIEKTPOOTPUIIATEILHOCTD, PAINYC).

Bonpocs! k komunokBuymy (Py0OexHbiit KOHTposb No2)

1. ®opmbl POSABIEHUS XUMUYECKON CBA3U. MomekymnsapHble CIIeKTpbl: BpamarensHele, Bpama-
TEeNbHO-KoJIe0aTebHbIe, KolleOaTenbHble. BpamaTrenpHbie 1 KonebaTebHble BAHTOBBIE YKcia/

2. OCHOBHBI€ MOJIOKEHN METO/1a BAJICHTHBIX CBsI3eid. Pacu€T Mosekynsl Bogopoaa.

3. OcHOBHBIE CBOWCTBAa XMMHUYECKOH CBSI3U. THIBI XUMUYECKOU CBSI3U

4. I'nbpuausanus aToMHBIX opoutasneil. CUMMETpUs MOJIEKYISIPHBIX CUCTEM.

5. Meton MoneKyIsIpHbIX opOuTasneil. OCHOBHBIE TIOJ0XKeHUs. Y paBHeHue Pyraana.

6. Monexyna Bogoposa ¢ nosuuit MMO. Jluneiinas komOuHanus aTOMHBIX opouTaneil. Ctpo-
€HHE BOJIOPOJIONIOA0OHBIX crcTeM. BUbl MOJEKYISIpHBIX opOuTanei.

7..CpaBHUTENBHBIN aHATN3 METO/Ia BAJIGHTHBIX CBSA3€H U METOJ]a MOJIEKYJISIPHBIX OpOUTaei

8. DneKkTpoHHbIE KOH(UTYPAIIUH TOMOSIIEPHBIX MOJIEKYJI.

9. DneKkTpoHHbIE KOH(QUTypalMK IreTeposJepHbIX MOJIEKYJ U MOHOB. B3aMMOCBS3b CTpOEHUS U
CBOJNCTB.
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10. DnexTpuueckue cBoiicTBa MoJieKysl. OCHOBHBIE TUIIBI XMMUUYECKOH CBs3U. OCHOBHBIE XapakK-
TEPUCTUKU XUMHUYECKON CBsI3U. B3aMMOCBs3b THIA CBA3U CO CTPOEHUEM BELECTBA
11. MexMoneKynsipHble B3aUMOJICHCTBUS.

Bormpocs! k 3auery

1. CtpykTypHbIE YPOBHHU CTPOEHUS MaTepuu

2. CoBpeMEHHBIE METOBI IKCIIEPUMEHTAILHOIO U3yYEHHS CTPOCHHUS aTOMa

3. CoBpeMEHHBIE METO/ABI IKCIIEPUMEHTAIBHOI'O U3YUYEHUS CTPOEHUS MOJIEKYJI

4. Ctpoenue aToMa BOAopoJa 1o Teopun bopa. 3HaueHure TeOpUH sl pPa3BUTHS IIPEICTaBICHUAN
0 CTPOEHUU aTOMa.

5. OcHOBHBIE IOCTYJAaThl KBAHTOBOM MEXAHUKHU

6.YpaBuenue lllpenunrepa. BeiBoa 1 ero anamus.

7. 1BM>KEHHE YaCTULl B TOTEHLIUAIBHOM I10JIE: MOJENb TOTCHIIMAIBHOTO SIUKA, OCLUIUIATOP.

8. Ctpoenue atoma Bojiopoaa. KBantossie uncia

9. MHOTr0371€eKTpOHHbIE aTOMBIL. [ [pUHIMIIBI 3a0IHEHUS aTOMHBIX OpOUTaei

10. Ilepuonnueckuii 3akoH. [lepuonnyeckas cucreMa u €e COBpeMEHHOE 00OCHOBAHUE.
11.Ileproauueckn U HENEPUOAUYECKN U3MEHSIOIMECS CBOMCTBA aTOMA. 3HAYEHUE NIEPUOANYE-
CKOTI'O 3aKOHa.

12.Meton BajleHTHBIX CBsi3el. Pacuér MoseKyIibl BOLOpoaa.

13. CumMmeTpust MOJIEKYJISIPHBIX CUCTEM.

14. Metoa MosieKyJsIpHBIX opOuTanell. YpaBuenue Pyraana.

15. Monekyna Bogopoaa ¢ nozunuit MMO.

16.CpaBHUTENBHBIN aHAIU3 METO/1a BAJICHTHBIX CBsI3€i U METOAA MOJIEKYJISIPHBIX OpOuTaieit

17. DnexTpoHHbIE KOHPUTYPAIIMH TOMOSICPHBIX MOJICKYIL.

18. DneKTpoHHbIE KOH(PUTYPALIUH FeTePOSIEPHBIX MOJIEKYII.

19. ®opmbl NposiBIIEHNsT XUMUYECKOU CBsI3U. MoseKkynspHble crieKTphl: BpaiatenbHble, Bpaia-
TeJIbHO-KOJIe0aTebHbIe, KosleOaTenbHbIe

20. DnexTpudeckue cBoMCcTBa MoJieKya. OCHOBHBIE TUTIBI XUMUYECKOM CB3U. OCHOBHBIE XapakK-
TEPUCTUKN XUMUYECKON CBSA3H. B3aMMOCBSI3b THIIA CBS3U CO CTPOCHUEM BEILIECTBA

21. MexMoeKyIsipHble B3aUMO/IEHCTBUS.

22. T'az000pa3Hoe cocTosiHue BenlecTBa: OU3KKa U XUMUS Ta3000pa3HOTO COCTOSIHUS

23. )Kunkoe cocTosiHUE BEIlleCTBA

24. AMop(¢HOE COCTOSIHUE BEIECTBA

25. Kpucraminueckoe cocTossHUE BelecTBa. Me3ogasbl KpucTauioB. JXKuakue KpucTaibl

26. CTpoeHue CONEBBIX U OKCUIHBIX PACILIABOB.

27. Pacu€r CBOMCTB OKCHAHBIX paciuiaBoB: HaxoxneHue 3HepreTuyeckux rnapameTpoB CMellle-
HUS, aKTUBHOCTEH KOMIIOHEHTOB pacIuIaBa.

6.5. @oH1 OLIEHOYHBIX CPEICTB
ITonHblit 6aHK 3aJaHUM U TEKYLIEro, pyOeKHBIX KOHTPOJEH U MPOMEXYTOUHOU aTTe-
CTallMy MO JAMCLUMIUIMHE, 0KA3aTeIu, KPUTEPUH, Kbl OLEHUBAHNS KOMIIETCHIIMI, METOIHY E-

CKHUC MaTcepuajlibl, ONPCACIIANOIMNC MNPOUCAYPbl OLCHUBAHUA O6pa30BaTCJ'IBHBIX PE3YyJIbTATOB,
IMPUBCICHELI B y‘Ie6HO-MeTO)II/I‘—IeCKOM KOMIIJICKCE AU CHUIIIIMHEI.
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7. OCHOBHAASA U N1OINIOJIHUTEJIbHAS YYEBHASA JIMTEPATYPA

7.1. OcHoBHas y4yeOHasl qUTEpaTypa
1. ®usnueckass XxumMus B 2-X KHUTaX. YueOHUK mis By30B /mon pen. K.C. Kpacnosa.—3-¢ u3.
uctp.— M.: Beiciias mikona, 2001.— Ku.1. Ctpoenue B-Ba, TepMOJIMHAMHUKA.
2. OCHOBBI KBaHTOBO-MEXaHWYECKUX IMPEACTABICHUI O CTPOEHUHM aroMma: ydyeOHoe mocoOue
[anexTponnblii pecypc] / .A. HopanoBuu. — PoctoB-na-Jlony: U3natensctBo IODY, 2011. —
pexkum pocryma: http://znanium.com/ISBN 978-5-9275-0852-5.html
3. CtpoeHue U CBOWCTBA MPOCTHIX BellecTB. biaaropoausie ras3sl : yued. mocodue [37IeKTpOHHBIN
pecypc] / . H. Ilyruanes, H. M. [lytunnes. — M.: UHOPA-M, 2017. — 261 c. pexxum a0cTy-
na: http://znanium.com/ISBN 850920.html
4. Kapanetesani M. X, pakun C.1 Ctpoenue BemectBa M.: Beicmias mikona, 1978.—-304 c.
5. Crpoenue BemectBa. CTpoeHUE KPUCTALIOB [DIEKTPOHHBIN pecypc]: Yueb. mocodue / A.M.
['ony6eB, A.A. Bonkos, U.B. Tatesnuna, B.H. I'opsiuea. - M.: U3natenscteo MI'TY um. H. D.
baymana, 2010. — pexxum noctyna: http://www.studentlibrary.ru/book/bauman_0064.html

7.2. JlonosiHuTEIbHAS Y4eOHAas JUTEepaTypa
1. Tepemun I'.C. Xumuueckas cBsizb U cTpoeHue BemiectBa.— M.: [Ipocsemenune, 1980.—125 c.
2 CrenanoB H.H. KBantoBas mexanuka u kBaHTOBast xumus. M.: Mup. 2001. 519¢
3. ®uzuka. B 3 ku. Ku. 3. Ctpoenue u cBoiicTBa BemiecTBa [DneKTpoHHBIN pecypc] / ByTukos
E.N., Kougpatee A.C., ¥Y3maun B.M.— M.: OU3SMATIIUT, 2010. — pexum pgocryna:
http://www.studentlibrary.ru/book/ISBN9785922101097.html
4. CBOICTBa M CTPOCHHE OPTAaHUYCCKUX COSAMHCHHI: yaeOHOe TTocoOue [ DIEKTPOHHBIN pecypc]
[TTotoTHs E.M. — M.:BMHOM, 2013. — pexuM JOCTyMaA!
http://www.studentlibrary.ru/book/ISBN9785996322251.html

8. YYUEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTBI OB YUAIOIIUXCS

1. KamaeB JI.H. «Ctpoenue BemectBa» [lpaktukym s crynentoB crnenuanbHoctd 04.05.01
OdynnamenTanpHas U npukinagHas xumus.— Kypran: KI'Y, 2016. -25 c.

9. PECYPCBI CETU «MHTEPHET»,
HEOBXOJAMMBIE JUIA OCBOEHUA JNCHUITJIMHBI

Ne HNHTtepHeT-pecypc Kpartkoe onncanne

[TopTan pyHAaMEHTaTBHOIO XUMHUYE-

1 | http://www.chem.msu.ru/
CKOT0 00pa3oBaHUs

Hay4Ho-nmonyssipHbIi XUMHYECKHI

2 | http://chemanalytica.com/
mopTaju

CaiiT 1Mo HeoOpraHM4eCKOMy U Opra-
HUYECKOMY CUHTE3Y U JINTEPATypPHBIM
VMCTOYHHMKAM I10 CUHTE3Y BEUIECTB,
TOKCHKOJIOTHH (hapMaKoJIOTUU

3 | http://chemister.ru/

http://www.alhimikov.net/elektronbuch/menu.htm | MuTepakTuBHBIH MyIbTHMEIUHHBIH

4 I y4eOHUK 110 HEOPTaHUYECKOH XMMUH
5 | http://www.xumuk.ru/nekrasov/ V4yeOHUK HEOPraHUYECKOH XHUMHUH
oy Hayunas snexktpoHHast OubanoTexa
6 | http://elibrary.ru/defaultx.asp ELIBRARY RU
EJIMHOE OKHO pocryna k 37ek-
7 | http://window.edu.ru/unilib TPOHHBIM OHMOIHOTEKaM By30B Poc-
CHH.
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http://znanium.com/ISBN%20978-5-9275-0852-5.html
http://znanium.com/ISBN%20850920.html
http://www.studentlibrary.ru/book/ISBN9785922101097.html
http://www.studentlibrary.ru/book/ISBN9785996322251.html

YHuBepcurerckas 6nbInoTeKa

8 | http://biblioclub.ru ONLINE.

DNeKTPOHHO-OMOIMOTeYHas CUCTEMA

9 | http://znanium.com ;
«Znanium.com

Bupryanpnas 6ubnuorexa « THTY-

10 | http://virtuallib.intuit.ru .

10. ”THOOPMALIMOHHBIE TEXHOJIOTI' U,

IMPOI'PAMMHOE OBECIIEYEHUE
N UHOPOPMAIIMOHHBIE CITPABOYHBIE CUCTEMbI

[Tpu uTeHuM JEKIUI HCHOIB3YIOTCS CllaiiloBble Ipe3eHTaluy. K onepalnoHHoMi cucreme 1 npo-
IrpaMMHOMY OOECIEUYEHHI0 KOMIIBIOTEPA, UCIOIb3YEMOI0 IIPU MOKa3€e CIAiI0BbIX IPE3EHTALNH,
HPEIbBIAIOTCS MUHUMAJIbHbIE TPEOOBAHMS.

1. OBC «Jlanb» 2. ObC «Koncynbrant crynenta» 3. ObC «Znanium.com» 4. «["apanT» — crpa-
BOUYHO-IIPaBOBasi CUCTEMA

11. MATEPMAJILHO-TEXHUYECKOE OBECITEYEHUE
JUCHUTINHBI

MatepuanbHO-TEXHUYECKOE OOecreueHue Mo peann3anui AUCHUILTMHBI OCYIIECTBISETCS B CO-
otBeTcTBUHU ¢ TpeboBanusimu O@I'OC BO no ganHoM 00pa3zoBaTeIbHON MporpaMMme.

12. Is1s1 cTY/1I€HTOB, 00YYAIOLIUXCS € UCTIOIb30BAHUEM TUCTAHIIMOHHBIX 00Pa30BaTeIbLHBIX
TEXHOJIO0T Uil

[Tpy ucronb30BaHUM SJIEKTPOHHOTO OOYYEHHUSI W TUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIO-
ruit (manee D0 u JIOT) 3aHATUS NOJHOCTBIO MM YAaCTUYHO MPOBOJIATCA B PEKUME OHJIAIH.
O0beM IUCUUIUIMHBI U paclpesiefieHue Harpys3ku 1o Bujaam paboT cootBeTcTByeT II. 4.1. Pac-
npezeneHre 6aioB COOTBETCTBYET M. 6.2 1100 MOXKET ObITh U3MEHEHO B COOTBETCTBUU C pellle-
HueM kadenpsl, B ciydae nepexona Ha 0 u JIOT B npouecce oOyuenus. Pemenne kapeapsl 0o
UCTIOJIb3YEMBIX TEXHOJOTHAX U CUCTEME OLIEHUBAHM JTOCTHXKEHUN 00yUaroMXCsl IPUHUMAETCS
C Y4€TOM MHEHHS BEAYIIETO MPENoIaBaTeNs U JJOBOJNUTCS JI0 CBEACHUS 00YJIArOIINXCS.
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I[MPMJIOXEHME 1

AHHOTanus K padoyeit mporpaMme JUCHUTIITAHBI
«CTpoeHHE BEIIECTBAY»
00pa30BaTeNbHON MPOTrPaMMBI BBICIIIETO 00PAa30BAHMS — IPOTPAMMBI CIICITUAITUTETA
04.05.01 ®ynnameHTanbHas U IPUKIIAIHAS] XUMUS
HanpasienHocTs (poduiib): AHATATHYCCKAS XUMUS

OO01mast TpyA0eMKOCTh U3yUeHUs JUCIUILTUHBI COCTABIIsET 5 3aueTHbIX enunull (180 gac.)

Cemectp: 8 (ounas popma oOydeHwMS),
dopma NpoOMEKYTOUHON aTTecTaluu: 3aueT

ConeprkaHue TUCIHUILTAHBI

YpoBHU cTpoeHus: MaTtepun. OCHOBHBIE IOJIO)KEHUS KBAaHTOBOM MeXaHMKM OIHO3IIEK-
TPOHHBIE aTOMbl. MHOT03JIEKTPOHHBIE aTOMBI, CTPO€HHE aTOMa U MEepUOJUYECcKUil 3aKoH. Teo-
pun xumuueckon cBs3u. CtpoeHne Mosekyda. MoiekymsipHble cnekTpsl. CBOMCTBA MOJIEKYIL
XuMHYecKasi CBsI3b M CTPOEHUE BEIECTBA. ArperaTHble COCTOsIHUA BenlecTBa. KoHneHcupoBaH-
HbIE (ha3bl.
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JIMCT

perucTpaumMu u3MeHeHuil (J10MoJTHeHUil) B padouyro nporpamMmy

Y4eOHOI IMCIUIITHHBI
«CTpoeHue BelmecTBa
N3menenns / nonoHeHnst B pado4yio nporpaMmmy
Ha20_ /20 y4yeOHBIH rox:

OTBeTCTBEHHBIH NMPEMOAABATEND / ©.1.0. /

V3MeHeHHs yTBEPKICHBI HA 3aCeIaHuy KaQeIpsl «  » 20 r,
[IpoTokon Ne

3aBenyromnuii kageapoit «_» 20 r.

N3menenus / nonosiHeHust B pado4yro nporpaMmmy
Ha20 /20 y4eOHbIi roa:

OTBeTCTBEHHBIN IIPENOAABATEND / ®.1.0. /

W3MeHeHus yTBepkK/ICHbI Ha 3acelaHuu Kadeapbl «  » 20 1,
ITporoxoi Ne

3aBenyromuii kageapoit «_» 20 T.
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