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Paboyas nporpamma yuebHo# guctmmuEbl «CTPOSHHE BEIIECTBAY COCTABIEHA B COOTBETCTRBHH
¢ y4eOHBIME IITAHAMH 110 TporpamMe crienuanntera «DyHaaMenTansHas U IPHKIALHAS XHMHS
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OBBEM JUCIHUILJINHbI
Beero: 5 3aueTHbIX eJuHuUIl TpyaoemkoctH (180 akageMHyueckux Jaca)

. Ha Bcro CemecTtp
Buj yueGnoii padorel
AHCHMILIHHY 8
AyauTopHbIe 3aHATHS (BCEro 4acos), 76 76
B TOM 4HCJIe:

Jlexuuu 12 12
JlaGoparopHble padoThl 64 64
[IpakTHUeCcKHAE 3aHATHS - -

AyIUTOPHBIE 3aHATHS B MHTEPAKTHBHOM 73 ’3
dhopme, 4.
CamocTrosiTesibHast paboTa
(Bcero 4acoB), 104 104
B TOM YHCJIE:
[ToaroToBka K 3a4eTy 18 18
Jlpyrue BUjIbI CAMOCTOATEILHON paboTEI
(caMocTOsITENBEHOE H3YUCHUE TEM (Pa3/ieNioB) 86 86

JTACIIUTUTHHBI)

Buja npoMe;KyTO4YHOM aTTecTAlHH (3a4eT): 3ayer 3a4er
O0mas TPYIA0EeMKOCTh JHCIHHIITHHBI H 180 180

TPYA0EMKOCTE 110 ceMecTpaM B Hacax:

Lo




2. MECTO JUCHHAIIJIMHbI
B CTPYKTYPE OBPA30OBATEJILHOI NIPOI'PAMMBI

— Jlmcnunnuaa «CTpoeHKe BEIIECTBa» OTHOCHTCA K ONOKy 1 o0s3aTenbHOM 4acTH
y4eOHOr0 IIUK/IA YacTH y4eOHOTO [HMKJIA;

— OcBoeHHne 00ydaroIUMHUCA NUCUHIUIMAB «CTpOeHHE BEIIECTBa» ONHMPAcTCA Ha
3HAHWS, YMEHHS H HABBIKH, TPHOODETEHHbIC B Pe3yibTaTe H3ydeHHs 0a30OBBIX yIeOHBIX
TUCIMIIIHHE XHMHH, (PHU3UKH I MAaTeMaTHKH B 00beMe MPOrpaMMbl YHUBEPCHTETA,

— 3HAHMS, YMEHHUS M HABLIKY, MOJyUYEHHEIE IPH OCBOCHHMH JMCHHNINHEL «CTpOCHHE
BEIECTBaY, SBIAIOTCS 0A30BLEIMH IS OCO3HAHHS LENOCTHOH €CTeCTBEHHOHAYYHOH Kap-
THHEI MHpa 4 0606INAl0T yMeHHsS ¥ HABEIKM, NPUOOPETEHHBIC B T€YCHUE H3YICHUA HHC-
[MITTHH MaTeMaTHIeCKOH H eCTeCTBEHHOHAYUHOH, TPo(decCHOHaNbHOW HAIPaBICHHOCTH.

3. IVIAHUPYEMBIE PE3YJIbTATHI OBYUEHMS

Llenpro H3y4YeHHs TUCHHIIHHBI « CTPOECHHE BEIIECTBA) SIBISACTC:

— Tlonyvenne QyHIAMEHTAILHOIO M IPO(ECcCHOHANBHOTO (crenuanbHoro) obpaso-
BAHHS, CIIOCOOCTBYIOIIETO BCECTOPOHHEMY, TADMOHHYHOMY Pa3BHUTHIO THYHOCTH;

— 3nanue 6a30BBIX IPUHIIMIIOB TEOPHH CTPOSHHS MOJEKYJI, KBAHTOBBIX COCTOSIHUH, CHM-
METpHil MOJIEKY ISIPHBIX CHCTEM, UX 3JIEKTPHIECKUX ¥ MATHHTHEIX CBOHCTB, CTPOCHHUS BEIIECTBA
B Pa3NIMYHEIX ArPETaTHBIX COCTOSHHSX, 0COOEHHOCTEH CTPOCHHSA KOHIEHCHPOBAHHEBIX ba3s;

— Hay4uTh NMpOTHO3MPOBATH (HU3HKO-XMMHUECKHE CBOHCTBA BEIUECTB HA OCHOBE COBpE-
MEHHBIX TIPeJCTaBIEHHI O XHMHUCCKOH CBSI3H, IPUMEHATh MOJTYyYCHHBIC 3HAHMA MPH pelle-
HHHU KOHKPETHBIX TEOPETUUECKMX M IPAKTHYECKHX 3a/1ad.

3ajiauaMHi OCBOEHHUS JUCLUUIIINHBI ABIAIOTC:

— H3yyenue 06a30BBIX MOJOKEHAH COBPEMEHHOM TEOPHH XHMHMYECKOIO CTPOCHHS BE-
IIECTB, OCHOBHBIX THIIOB M XaPaKTEPUCTHK XUMHUECKOH CBA3M, MOJICKYJIPHBIX CTPYKTYP METO-
JIOB UCCIIENOBAHMSI CTPYKTYPBI MOJIEKYII;

— OBnajeHre PACUCTHEIMM METOJIAMH ¥ HX PUIOKEHHSIMH K IpodneMaM (GH3HYECKHX H
XUMHMYECKHX CBOMCTB MOJIEKY]I B OCHOBHOM H BO30YXJIEHHOM COCTOSHHAX.

KomreTeHIuH, GOPMUpPyEMBIe B PE3YIBTATE OCBOEHUS THCIHIIITHHEL
— croCOOHOCTh aHANH3UPOBATh, HHTEPIPETHPOBaTh U 0000IaTh Pe3yIbTaThl SKCICPH-
MEHTAIbHBIX ¥ PACYETHO-TEOPETHYCCKUX PabOT XMMHYECKOH HAIPaBIeHHOCTH (OITK-1);

— CMOCOBHOCTHEO [LIAHHPOBATH PAbOTHI XUMHYECKOH HAIPABIEHHOCTH, 00pabaTeBaTh U
HHTEPIPETHPOBATh IOJyYEHHbIE PE3YJILTATHL C HCIOIB30BAHMEM TEOPCTHICCKHX 3HAHUH
NIPAKTHYECKHX HABBIKOB PEIICHHA MATEMATHYECKHX U (PH3HYECKHX 3a/1a4 (OITK-4),

— CIIOCOOHOCTBIO HCIOJIB30BATh HHGOPMAIMOHHBIE Oa3epl JAHHBIX W aJalTHPOBATh
CYIIECTBYIOIIME [POrPaMMHBIE  TPOAYKTBL JUlsi  pEIIeHHs  3a1ad npodeccHoHaIBHOR
JESTENLHOCTH C YUETOM OCHOBHBIX TpeOOBaHHH HH(POPMAIHOHHOH Oe30MacHOCTH (OIIK-5);

— CHIOCOBHOCTB MPEICTABIATh PE3YIBTATHL IPO(PECCHOHATLHOM NeATeNbHOCTH B YCTHOM U
MUCEMEHHOH  (OpME COOTBETCTBHH C [PABHIAMH, NPHHATBIMA B HPOQECCHOHATEHOM
coobmectse (OITK-6);

B pesyabTare OCBOCHHS JHUCHHUILMHBI O0Yy4aIOMMUCS NOJIKEH JEMOHCTPUPOBATD ClIC-
JYIOLIME pe3yIbTaThl 00pa3oBaHUS:

— 3HATH OCHOBEI TEOPHH CTPOEHHS MOJIEKY] H COBPEMEHHBIX MPEICTABICHUH O CTPYKTYpe
BELIECTBA B PA3/IMYHEIX arperaTHbIX COCTOSHHUAX, OCOOCHHOCTH CTPOCHMUS IOBEPXHOCTH KOHICH-
cuposanHbix a3 (s OIIK-1).

— YMeTb IPOTHO3MPOBATH H HHTEPIPETHPOBATh (QH3MKO-XUMHYECKHE CBOHCTBA BELIECCTB
fa ocHoBe HX cTpoenus (s OIIK-4, OIIK-6).

— BJiafeTh pacueTHBIMH METOJIaMH 1 HX PHIOKEHHAMH K mpobneMam (PU3HYCCKUX U XH-
MUYECKHX CBONCTB MOJIEKYT B OCHOBHOM H B30y aeHHOM cocTostausx (ams OIIK-5).



4. COJEPKAHUE JUCIHAIIJINHbI
4.1. VaebHo-TeMaTHYeCKHH MIaH

KonnuecTBo 4acoB 3aHATHH
5 [udp
5\' Ne Haumenosanue Jlexuuu JlabopatopHbIe
TEMBI
e (4acoB) (gacoB)
1 T.1 | YpoBHU CTPOEHHS MATEPUH 2 -
CTpoeHue aToMa | MIepHOJHUYEeCKHH 3a-
2| T2 L LA e 2 28
KOH
P.1
3 | T.3 | Xumuueckas CBA3b U CTPOEHHE MOJIEKYJT 4 36
4| Ta ["azo06pa3Hoe ¥ KOHAEHCHPOBAHHOE A
' COCTOSIHHE BELIECTBA
BCEI'O 12 64

4.2, Copnep:raHue JeKLIOHHBIX 3AHATHIH

Tema 1. YpoBHH CTPOEHHS MATEPHH

CTpYKTYpHBIE YPOBHH CTPOCHHS MaTepHi. ATOMHCTHYECKAs TEOPHS U «KBAHTOBAL JIECT-
aumay Meton paccestHust. CpaBHUTENIBHBIC XapakTepHCTHKH MAKPO H MHKPOOOBEKTOB. B3aumo-
JeliCTBHE YACTHI] BElllecTBA Ha (DYHIAMEHTATEHOM YPOBHE. SlnepHas XHMHI. MeToxbl 3KCIEPH-
MEHTATHFHOIO H3y4YeHHs CTPYKTYpBI BELIECTBA. ATOMHAS CIIEKTPOCKOIIHL. Bo30yskIeHHBIE CO-
CTOSHHS MHKPOOOBEKTOB M HX CBOHCTBA. DICKTPOMATHUTHOE M3JIyICHHE.

Tema 2. CTpoeHHe aToOMa H nepHOAHYeCKHIl 3aK0H

Kaccudeckoe ¥ KBaHTOBOE OINHcaHHe MUKpooOBeKkToB. [Ipobiema naMepenus aTOMHBIX
H MOJIEKYJSIPHBIX XapakTepUCTHK. Teopus CTPOEHMs aToMa BOLOPOZA IO Bopy. Ypasuenue e
Bpoiins, mpuHnmMn HeompexenennocTr I'efizendepra. I'panuunas v y3/10Basg MOBEPXHOCTD. Oc-
HOBHBIE TIPHHIMUIbLI U IIONOXKEHHs KBAHTOBOH MEXaHMKH. Vpasuenne Hlpenunrepa. CpaBHH-
Te/bHBI aHATH3 0OHEKTOB H HX XAPaKTEPHCTHK C MO3MIMMH KIaCCHYeCKOH H KBaHTOBOH Mexa-
auku. KBaHTOBasS TEOpHs CTPOCHHS atoMa Bojopoja. KBaHTOBBIC THCIIA. BonHoBast GyHKIHA U
JIIeKTPOHHAS TUIOTHOCTb BNIEKTPOHOB B aroMe. PanuanbHOE M yIJIOBOC paclpe/IeiCHue ScKk-
TPOHHO} IUIOTHOCTH B aTOMe. MarHuTHEIE CBOHCTBA aTOMOB MHoro3nexTpoHHbIe aToMbl. Ile-
PHOJIHYECKAs CHCTEMA M €¢ COBPEMEHHOE 000CHOBAHHE. TTepHoOIHIECKH H3MEHSIOIMECS CBOH-
cTBA aTroMa. XHUMMWUeCKHe CBOICTBA 3NEMEHTOB W WX COCIMHEHMH. 3HAYeHHE IEPUOMICCKOTO
3aKOHa.

Tema 3. XumuuecKasi CBA3b H CTPOEHHE MOJIEKYJI

DopMbl MPOSBICHHA XHMHUECKOH CBA3M. KeanToBas Teopus 00pa3oBaHHA XUMHUYECKOH
cBs3H. MoJleKyysipHbIe CIIEKTphl. MeTomE! ONucanus XUMHAUECKOM CcBa3H: «MeTon BalleHTHBIX
ceszeit» (MBC). Pacdyer MOJeKyJibl BOIOPOJA € HCIIONIB30BAHHEM MBC. «Meron MOJIEKYIp-
HBIX opbutaneit» (MMO). Ypasrenue Pyraana. Pacu8T MOJEKYIBI BOJOPOJa ¢ MPUMEHEHHEM
MMO. DneKTpoHHBIE KOH(QUIypaluu FOMOSIEPHBIX MOJICKYI. DeKTpoHHBIE KOH(HIyparuu
reTeposAepHEIX MoJeKysl. OCHOBBI COBPEMEHHO TEOPHH XMMHIECKOro CTPOCHHA, KBAHTOBBIC
COCTOSHHS MOJIEKY]; CHMMETPUM MOJEKY/ISAPHBIX CHCTEM, HX JJICKTPHHECKHC M MArHHTHBIC
cBoiicTBa. CTPYKTypa MOJIEKYII H €€ onucanue. PaBHOBECHEIE KoHpuUrypany Mosexkys1. ['eomer-
pHYECKHE XapaKTePUCTHKA MOTEKyJl. XHMHUYeCKas CBA3b B MOJCKYIIE, -COMPKCHHBIC MOJIEKY-
MBL. DNeKTpUYecKre M MATHHTHBIE CBOMCTBA MOJICKYIL. MexMONeKyIspHBIe B3aHMOIEHCTBUL




Biusgnne MEXMOJEKYIAPHBIX B3aUMOJICHCTBHI Ha cBoMcTBa BemecTBa. MONEKYIApHBIE KOM-
miekchl. KitacTepbl aTOMOB H MOJIEKY L.

Tema 4. I'az3000pa3Hoe H KOHAEHCHPOBAHHOE COCTOSIHHE BEIEeCTBA

OCHOBHBIE THIIbl XMMHUECKOH cBs3d. OU3HMKa U XUMHs ra3oo0pasHoro cocrogus. Oc-
HOBHEIE IapameTphbl ra3o00pasHoro cocrosHus peinectsa. CTpoeHHE KOHIECHCHPOBAHHBIX ba3
(;xmAKOCTH, aMOp(HbIE BEIECTBA, Me30(a3bl KPUCTAILIOB), HX IIOBEPXHOCTEH U TPAHHMIL pas/iea.
Kuakoe, aMopbHOE ¥ KPHCTALIMYECKOE COCTOSHHE BelllecTBa H X ocobenHocTd. Kpucrammu-
Yeckoe COCTOSHHE BelnecTBa. MiealbHble KPHCTAUIEI PearnbHble KPHCTALIbl. JIEMEHTEl CHM-
METPHE KPMCTAIA: IIEHTP, OCh M IIIOCKOCTE CHMMETPHH. DJleMeHTapHas sdeika. TpaHCIIAmHs.
OCHOBHBIE THIIBI TIEMEHTapHBIX A9€eK U KOOPIWHAIIMOHHBIX Monusaapos. Kpucraninyeckue cu-
cTeMbl (CHHIOHHH): KyOuuecKkas, IeKcaroHaabHas, TeTparoHaibHas, poMOHYecKas, MOHOKIHH-
Has ¥ TpuknuHHas, OCTPOBHBIE, CIOUCTEIC, KAPKACHBIE CTPYKTYPhL. CTPOCHHE CONEBLIX H OKCH-
JHBIX paciuiaBoB. MaTeMaTHyeCKie MOJelIH, OTICHIBAIOLINE CTPOEHHE paciuiaBoB OnpesieneHue
AKTHBHOCTEH KOMITOHEHTOB B pacilLIaBe.



4.3, JIabo

ATOPHBIH NPAKTHKYM

Hindp
= No HaumeHoBaHHe ConepskaHne Yackl
TEN
OmnpeneneHne aTOMHBIX
Pacuer XapakTepHCTHK BOJOPOJOION00HOIO
JI6.1 | XxapaKTepHCTHK M0 TEOPHH o
aroma ITo bopy.
bopa
Onenka MHEHHMAJTBHBIX JIMHEHHBIX pa3MEpPOB
6.2 OueHka MUHMMATBHBIX JH- | ATOMOB IIPH Pa3THYHBIX BEIMYUHAX HEONpe- | 4
' HeHHBIX PasMepOB aTOMOB | JeleHHOCTeH. Onpe/ie/ieHHe HEPTUH 3JIeK-
TpPOHA B aTOME.
Ananmus ypasuenus [lIpenunrepa mpu pas-
JI16.3.1 | Ypasuenue Llpenunrepa P LEs P TR P 4
JIMYHBIX 38JaHHBIX IapaMeTpax.
T2
Ananus ypasuenus lllpemunrepa mopH pas-
J16.3.2 | Vpaerenue llpenunrepa P pen R CPE B 4
JTMYHBIX 3aIaHHbIX [TapaMeTpax.
o PacueT CBOMCTB (pamuyc, SHEprus, BEpOsT-
Pacuet cBo#cTB BOAOPOI0- (panmyc, A . p
JIo.4 HOCTh pACIpENeNeHHs SIeKTPOHHOH mimor- | 4
nmonoOHOro aToMa
HOCTH) BOJIOPOJIONIOA00OHOTO aroMa.
" Onpenenenne MEPHOIHUECKH H3MEHSIFOIIHX-
J16.5 | [lepuopuyecKuil 3aKOH pente PHO H +
sl CBOMCTB IIPOCTHIX M CIIOKHBIX BEILECTB
Py0OesxHBIH KOHTPOIb | YpOBHH CTPOCHHS MATEpHH, CTPOCHUE aTo- |
(T1-T2) kONIOKBHYM Ma, TEPHOJHYECKH I 3aK0H.
6.6 OrnpezeieHne napaMeTpos | Pacuer mapaMeTpoB ABYXATOMHBIX MONCKYT | 4
' IBYXATOMHOH MOJIEKYJIbI IIPOCTBIX U CIIOXKHBIX BELIECTB.
. | Onpenenenue cTpoeHUsI MOJIEKY]I, HOHOB, C
J16.7.1 | Mero/1 BaJIGHTHBIX CBA3EH FEE P s o o
IPUMEHEHHEM METO0/1a BAICHTHBIX CBA3CH
. OnpejielleHHe CTPOEHHST MOJIEKYJI, HOHOB, C
JI6.7.2 | MeTo1 BaneHTHBIX CBA3CH P P I . 4
pEMEHEHHEM METO/1a BaJIEHTHEIX CBS3EH
OmpeneneHne CTPOEHHMs KOMIUIEKCHBIX CO-
J16.7.3 | MeTos BaeHTHBIX cBsi3eil | eMHEHMH ¢ MPUMEHEHHEM METOjia BaleHT- | 4
HBIX CBA3EH
OrnpezneneHne CTPOEHHS TOMOSIEPHBIX MO-
MeTo MOJIEKYIISIPHBIX Op-
J16.8.1 5 JNIeKyll ¢ TIPUMEHEHHEM METOJa MOIEKyJsp- | 4
Ouraneit a
A, HEIX opOuTaei.
T.3
OmnpeneneHne CTPOSHHS TE€TEPOSIEPHBIX CO-
Meroa MOJTEKYJISPHBIX Op- G
J16.8.2 " eIMHEHHH ¢ IPUMEHEHHEM MeTo[a MoJieKy- | 4
ourtasnen \,
JISIPHBIX OpOHTATIEH.
MeTon MoNeKyJIApHBIX 0p- | Ompenenenne CTPOCHHA KOMIUIEKCHBIX CO-
116.8.3 | Gurancit 1M KOMIIEKCHBIX | ¢AMHEHHH ¢ MPUMEHEHHEM METONA MONeKy- | 4
COEIMHEHHH JSIPHBIX OpOHTAIEH.
OnpefieNieHHe XapaKTEPUCTHK (IMITONBHEIH
OCHOBHEBIE XapaKTEPHCTH- .
JI6. 9 “ MOMENT, JJIMHA U Jp.) XUMHYECKOH cBsazd | 4
KH XUMHYECKOH CBA3H u
JUTSL COeIMHEeHHH
i Xumuueckas CBS3b W CTPOCHHE MOJEKYIL,
Py6eskHBlil KOHTPOJIb 2
ra3000pa3Hoe M KOHISHCHPOBAHHOE COCTOS- | 4
(T3-T4) KONNOKBHYM
HHe BeIlecTBa
BCET'O 64
==




5. METOAUYECKHUE YKA3AHMUS JJISI OBYUYAROLIUXCS
MO OCBOEHHWIO JUCITAITINHBI

Huciuiumbaa «CtpoeHue BellecTBay IPEIo/aeTcsi B TeueHHe 8-0ro ceMecTpa B BHjE
JIEKIIHOHHBIX, JTAOOPATOPHBIX 3aHATHH, HA KOTOPBIX BBINOJHIETCS U3YyUYEHHE H YCBOEHHE OCHOB
COBPEMEHHBIX MPe/ICTaBICHUIH O CTPOSHHS BEIIECTBA, KBAHTOBBIX COCTOSHUH MOJIEKYJI, CHMMET-
pH MOJIEKYJSIPHBIX CHCTEM, UX MIEKTPUYECKHX H MArHUTHBIX CBOWCTB, CTPOCHMS KOHIEHCHPO-
BaHHBIX (Da3 W ABIAETCA TEOPETHUYESCKOH 0a30if 00BeOMHSIONIEH eCTeCTBEeHHOHAY4HBIE, o0Ie-
npodeccuoHaNbHBIE U CIIEHANbHBIE XUMHUECKHE JUCHUIUIMHEL. JIUCIMIUIMHA NIHPOKO HCIOIb-
3yeT COBpEMEHHBIN MaTeMaTHUSCKHH annapaT Ha OCHOBE BBLIYHCIMTENBHBIX METOIOB XMMHH, a
TAKKe JOCTUIKEHUS B 001acTH (PU3UKHU U PA3NIHUHBIX HAMIPABISHUH XUMUUCCKOH HAyKH.

B npenogaBanue Kypca HCIOJB3YIOTCS COBpEeMEHHbIE 00pazoBaTeNbHBIE TEXHOJOTHH:
IpoOJIeMHEIE JIEKITHH, TPEHHUHT M Paz00p KOHKPETHBIX CHTyalui, TEXHOJIOTHS KOJJIEKTHBHOTO
B3aUMOJIEHCTBHS, TEXHOJIOIHS PA3BUTHS KPUTHYECKOTO MBIIIEHHUS, HCIIOIR30BAHHUE MILTIOCTpa-
THUBHOI'O Marepuaia (TeKCTOBoffI, rpaduueckoil 1 uudpoBoi MHMOPMALHK), MYJIbTHMEIHHHBIX
¢hopM npe3eHTalUH.

[Tpy mpoCHyIINBAHUH JIEKIHUH PEKOMEHIYeTCsl B KOHCIEKTE OTMEYaTh BCE BaXKHBIE MO-
MEHTBI, Ha KOTOPBIX 3a0CTPseT BHUMAHUE [IPENo1aBaTeb.

JlaGopaTOpHEIM MPAaKTHKYM 3HAKOMHT ¢ METONaMH (PHU3HKO-XHMHUECKHX HCCIEN0BAHUA
CTPYKTYpPhl BeleCTBA, ¢ METOAMKOM BBIIOJHEHUS PAacueTOB C IOCIEAYIOIIUM OOOCHOBAHHEM
OIpe/Ie/IeHHbIX 3aKOHOMEPHOCTEH, 1aeT HaBbIKH Hay4IHO-HCCIEI0BATENBCKOH PabOThL B IEJIOM.

Jlst oyHO# (popMbl 00yueHust Hcnob3yeTces OalIbHO-pEHTHHTOBAs CUCTEMA KOHTPOJIS U
OLIEHKH aKaJeMHIeCKOH aKTUBHOCTH.

CamocrosTensHas paboTa CTyAeHTa BBIIOJNHSCTCS 110 ydeOHUKaM, yIeOHBIM I0COOHAM,
COBPEMEHHOMN JIHTEpPAType M0 MPOQHIIIO C IPUBICUCHHEM APYTHX COBPEMEHHbIX HH(POPMAIIHOH-
HBIX UCTOYHHKOB, TAKMX KaK MHTEPHET, CPEICTBA MACCOBOM MH(pOpPMAIUH, IporpaMMHoe obec-
MeveHue /i KOMIILIOTEPOB.

B kauecTse (HOPM KOHTPOJIS UCIOJIB3YIOTCS KOJIOKBHYM, 3AlMTHI BBITOJTHEHHBIX J1ab0-
paTOpHBIX paboT. BHINONHEHHE CAMOCTOATEILHONH paboThI IpeaIoaraeT IoAroTOBKY K j1abopa-
TOPHBIM 3aHSTHSIM, PYO€KHBIM KOHTPOJIAM H 3a4€Ty.

PexoMeHIyeMas TPyI0eMKOCTh CAMOCTOSITENbHO paboThI IpeicTapena B TabuIle:

PexoMeHIyeMBIH peyKHM caMOCTOSATEIbHOM paboThI

HaumenoBaH#e caMOCTOATENEHON padOTEI 9ackl
CamocTosATeabHOE H3YYeHHEe TeM THCIHIIHHbI: 24
CoBpeMeHHBIE METO/[bl CCIEIOBAHHS CTPOEHHS aTOMa 6
CHHTE3 HOBBIX XUMHYECKHX JIEMEHTOB 6
CoBpeMeHHBIE METO/IBI HCCIIEA0BAHMUS CTPOSHHS MOJIEKY I 6
CoBpeMEHHbIE METOIbI HCCIIE0BaHHS KPHCTAUIHYECKHX CTPYKTYP 6
W3yueHne pa3gesioB TeM, He BOIIEIMIHX B JEKIIHOHHBIH Kypc 28
DeMeHTapHbIE YaCTHIIBI 7
CTpoeHHe aTOMHOTO sapa 7
HazocTpyKTypHBIE MaTepHaJlbl 7
XUMHYEecKast IBOJTIONNS MATEPHH 7
[MoaroToBKa K J1a60paTOpHbIM 3aHATHAM (10 2 Yaca Ha KAKIA0e) 28
[oaroropka K py6eskHOMy KOHTpPOIIO (3 yaca Ha Kamblil pyGe:x) 6
IMoAroToBKA K MPOMEKYTOYHOH ATTECTALHH (324€T) 18

BCET'O 104




6. POHI OLIEHOYHLIX CPE/ICTB
JJISI ATTECTALIUH IO JUCITAILINHE

6.1. [lepevenn oneHOUHBIX CpeCTR
1. BannbHO-peHTHATOBAS CHCTEMA KOHTPOIS U OLEHKH AKATEMIYCCKON AKTHBHOCTH CTYIEHTOB B
K'Y (a1a ounoit hopmbl 06yuenns)
2. OTHeTEI CTyNEHTOB 110 TabOPaTOpHLIM paboTam
3. Bompocs! (3amanust) K pyGexxHbM koHTpossiy No 1 1 Ne 2
4. Bonpocs! k 3aueTy

6.2. Cucrema 6a/u1bHO-PeHTHHIOBOI OL[EHKH
PadoThI CTYIEHTOB 110 JHCIMILIHHE
8 cemectp (3auer)

Conepxanue
Ne HaumeHoBaHue
Pacnpenenenne 6annos 3a 8 cemectp
Iocerwenue nexiuit
6
© PyGexnbrit | PyGesxublit
Beinonnenue u samm-
Bun VP. . Kontpons | Kourtpons 3auer

Pacnipenenenue 6anios Ta nabopaTopHoit pa- ) 5

34 CeMecTp 1o BUIaM BoTEI
1| yuebnoii paGoTsl, cpoku (14 padot)
3 | cnayu yueGHOH paGoTel OueHka B 144 4 4 30

)
(noBOAMTCH CTYMEHTAM Oannax
Ha MEPBOM 3aHATHH) IlpaeunbHbie oTBETHI
OTBET Ha OTBET Ha
IpHMeyaHHe Ha BOMPOCHI M0 TEME clava
BOMPOCEHI BOIPOCEI
paboTel
Bcero 6anios 6+56=62 4 4 30

Kpurepuii nepecuera B 60 1 MeHee DallNoB — HE 3a4TEHO

o | TPAIMUHOHHYIO OUCHKY | g1 y Goqee 3auTero

no uroram padoTsl B
CEMECTpE W 3K3aMeHa

Hns nonycka K MpOMEskyTOYHOMH aTTecTaluy (3a4eT) CTyAeHT JOIKEeH
HabpaTh M0 MTOTaM TEeKYLIEro H PyGexHOTO KOHTPOIs He MeHee 50 6anioB u
IOJIKEH BBITIONIHUTL BCE JIaBOPaTOpHBIE paboThl.

HJist moymyueHus 3aueTa «aBTOMaTHUECKH » HEODXOIHMO Habpars 61 Gann.
3a akTHBHOE yuacTHe B yueGHO U HayuHOI paboTe, 3HAHME (hakTHYECKOTO MaTe-
pHana, 32 OpUrHHATLHOCTE MbILLUTEHHS W TIPABUJILHOCTL MPHHATHS DELIEHHH MpU
BBITONTHEHMH JIA0OPATOPHBIX C yUeTOM BCeX HalpaHHbIX GaNIoB, CTYACHTY MOTyT
ObITh 00aBEHb! JOMOMTHATE bHbIE (60HYCHBIE) Gamib! .

Kpurepuu nonycka
MPOMEKYTOYHOI aTTe-
CTaLlH, BO3MOKHOCTH

3 | mony4yeHMs aBTOMATHYE-
CKOr'o 5K3aMeHa, BO3-
MOMKHOCTb MOTYHEHMs!
OoHycHbIX Gasnos

B cnyuae ecnu k npomexyTouHo# arTectauuu Habpana cyMma MeHee 50 Gan-
JIOB, CTYJCHTY HeOOXOAMMO HabpaTh HeZOCTAIOLIEE KOMHYECTBO OANIOB 33 CUeT
BBITIOJHEHHA [OTONHUTENBHLIX 3agaHuil. DopMbl JOMOJHHUTENbHLIX 3amaHui
(HazHavaloTCA MpenoaaBaTenem):

— BBITOJIHEHMNE H 3aMINTa NPOTIYLIEHHbIX TabopaTopHbIX paboT;

— MPH HEBO3MOMKHOCTH IOTIOIHHTENEHOTO NPOBEAEHHUS J1aGopaTopHOil paGoThl
lpenojiapateNb ycTaHaBIvBaeT GopMy (pelieHue 3amad4, 3awura pedepata, co-
3JaHKMe MPE3SHTALMH W [p.) NOMOTHHTEILHOrO 3aaHus 110 TEMATHKE NpOMyIIeH-
HOH 1abopaTopHOli paboTEl CAMOCTOATENLHO,

| 6ann 3a onHO 3a1aHME.

JInkBHAAUMSA akafeMHUYECKUX 3a0/KEHHOCTeH, BOSHUKIIMX H3-32 PA3HOCTH B
YueOHBIX MIanax NpH NePeBoIe HIH BOCCTAHOBJIEHHH, NPOBOAMTCS ITYTEM BbIIIOJ-
HEHUA JOMONHUTENbHBIX 3a1anuil, hopma 1 00beM KOTOPLIX OMpeIeseTcs npe-
NoIaBaTeNem.

@opMbl 1 BUIBI yuehHOil
paboThl 4715 HeycneBa-
OWMX (BOCCTAHOBHB-
LUMXCA Ha Kypce o0yue-
HHSA) CTYI@HTOB IJIsl
MOJy4eHHs HeJOCTar-
KX 0annoB B KOHLE
cemecTpa




6.3 [Ipouenypa oueHHBAHHS Pe3yJabTATOB OCBOEHHUS: i HCIHIIHHbI
Py6exHble KOHTPOIH U 3a4eT IPOBOJSLTCA B (POPME YCTHOI'O OTBETa HA BOLPOCHL, ¢ IPe-
- BApPUTEJIBHON IIOJIOTOBKOH K OTBETY I10 3aJJaHHOMY BOIIPOCY.
[lepen mpoBeneHHEM KaXI0ro pyOeKHOTo KOHTPOJS MpenojaBaTelb [1popabaThIBAeT CO CTY-
NeHTaMH OCHOBHOH MaTepHaj COOTBETCTBYIOIIMX DPa3[eNioB AUCLUUIUIHHBEI B (OpPME KpaTKOH
JEKIUH-TUCKYCCHH.

Ha noaroToBky I OTBETa HA BOIIPOC pyOEkKHOTr0 KOHTPOJIS CTY/IEHTY OTBOIUTCS BPEMSI
He MeHee |5 MHHYT.

3adeT coCTOMT U3 27 BONpOCcOB. Bpems, 0TBOAUMOE CTYAEHTY Ha /Ul TOATOTOBKH OTBETA
Ha 5K3aMEHAallMOHHBIH Bompoc, cocTaBisieT He MeHee 15 munyT. CTyjeHT oTBeYaeT Ha 1 Bompoc
(maxcumym 30 6aioB) [IpenogaBarens oneHuBaeT B Oajuiax coAepikaHHEe OTBETA, MOJHOTY U
Ka4yecTBO H3/0KeHHOro marepuana. Ilpu HeoOxoaumocTH, MOTYT OBITL 3aaHbl JOMOIHHUTEIb-
HBIE BOIIPOCHL. Pe3yabpTaThl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M 3a4eTa 3aHOCSTCS Mperno/ana-
TEJIEM B 9K3aMEHALHOHHYIO BEIOMOCTD, KOTOPas CAACTCA B OpraHU3alliOHHEIH OTAe]I HHCTHTYTa
B JIEHB 3aY€T4, a TAK)KE BBICTABJIAIOTCS B 3aUETHYIO KHIDKKY CTYICHTA.

6.4. I[IpuMepb! OLIEHOYHBIX CPeACTB JId pyOesKHbIX KOHTpu ieil 1 3a4eTa

Bonpocs! k koitokBuyMy (PyOesxHblit KoHTpob Nol)

1. CrpykrypHBIe YPOBHH CTPOCHHS MaTepHy. DJIEKTPOMArHUTHOE M3y CHIE KaK HCTOUYHUK HMH-
(hopMaLHH O CTPOCHUH MaTEpHH.

2. Ctpoenne aToMa BO0OPOJa 10 TeopHH bopa. 3HayeHHe TEOPUH VLA Du3BUTHS IPEACTABICHUN
0 cTpocHUH atoma. Paboter 3ommepdenbaa. Hegoctarku Teopun bopa-3ommepdensua

3. OcHOBHBIE TIOCTYJIATHl KBAaHTOBOM MexaHWKHU. KopmycKyasipHO BOJHOBOH AyaausM. Y paBHe-
Hue Jle-bpoiins.

4. Ypapuenue [llpeaunrepa. BeBoj (2 crocoba) u ero aHanus i NOTEHIIHATBHOIO YEPHOTO
AIAKA. B3aMMOCBS3b SHEPIUH JIEKTPOHA ¢ pa3MepaMH dJIEKTPOHHON opOHUTaln

5. CpaBHHUTENBHEIT aHATH3 (PU3HYECKUX [IAPaMETPOB (3HEPIHS, HMIIYJLC U JIP.) KIaCCHYECKOH H
KBAHTOBOH MEXaHHK

6. Ctpoenue aroma Bojopoaa. KBaHToBble yncna. QH3NYECKUH CMBICT KBAHTOBBIX YHCEIL.

7. llpuHIMNEL 3aT0NHEHUs aTOMHBIX opOuTanei. CTpoeHHe MHOTONIEKTPOHHBIX aTOMOB.

8. [lepuoauyeckuii 3akoH. [leproguueckas cucTemMa U €€ COBPEMEHHOE 0OOCHOBAHHE,

9. [lepHoIMYECKH W HETEPHUOIMYECKH H3MEHSIOIIMEcs CBOHCTBA aToma (DHEPrus HOHH3AlMH,
SHEPTHUS JNMEKTPOCPOACTBA, JIEKTPOOTPUIATEIBHOCTD, PAIIYC).

Bormpocs k koyutokBuyMy (PyOexHbI KOHTpOJB No2)

1. @opMBbl TIPOSBICHHS XUMHYECKOH cBA3H. MONEKYIpHEIE CIIEKTPEL: D palnaTe/lbHble, Bpala-
TeJIbHO-KoJIe0aTenbuble, KoliedaTenpHble. Bpamarensable U Kose0aresiible BAHTOBEIE YHCa/

2. OCHOBHBIC TIOJIOKEHHSI METO1A BAJICHTHBIX CBA3el. PacuéTt MoleKyibl 30/10poJa.

3. OCHOBHBIE CBOMCTBA XUMHUCCKON CBA3H. THIIBI XUMUYECKOH CBA3H

4. I'mbpuau3aiys aToMHbIX opbuTaneil. CAMMETPHS MOJIEKY/ISIPHBIX CHCTEM.

5. MeTo MoeKyIsapHbIXx opOuTaieid. OCHOBHBIC TTOJNIOKEHHSA. Y paBHeH e Pyraana.

6. Monekyna Bomopoza ¢ nosuimid MMO. Jluneltnas xomOuHamus aToMHbX opbutaned. Crpo-
CHHE BOJOPOJIONOI00HBIX crcTeM. BHABI MOneKy SIpHBIX opOuTanei.

7..CpaBHHTENLHEIH aHAIM3 METO/1a BAJICHTHBIX CBA3eH M METoJa MOJIEKY /IAPHBIX opOUTanch

8. DexTpoHHbIE KOH(PUIYpalluk FOMOAIEPHBIX MOIEKY L.

9. DIeKTPOHHBIE KOHPHTYPALHA TeTepOSAEPHBIX MOJEKY] H MOHOB. B3aHMOCBA3b CTPOCHHUS U
CBOICTB.
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10. Dnexrpudeckue cBoiicTBa MoIekyl. OCHOBHBIE TUIIBI XMMUYECKOH cBA3U. OCHOBHBIE Xapak-
TEPUCTHKH XMMHUYECKOH CBA3M. B3aMMOCBsI3b THIIA CBA3M CO CTPOCHHEM BEILECTBa
11. MexMonekyisipHEIe B3aUMO1€HCTBHUS.

Bompocsl k 3aueTy

1. CTpyKTypHBIE YPOBHU CTPOEHUS MaTepHHU

2. CoBpeMeHHBIE METOIBI HKCIIEPUMEHTATILHOIO H3YUEHUS CTPOSHHUS aToMa

3. CoBpeMeHHbIE METOABI FKCIIEPUMEHTATILHOTO H3YUEHUS CTPOSHHUS MOJIEKYII

4. CtpoeHue atoma Bonopoa o Teopu bopa. 3HaueHne TEOPHH I pasBUTUS IPeACTABICHIH
0 CTPOCHHH aToMa.

5. OcHOBHBIE ITOCTYNATHI KBAHTOBOH MEXaHUKH

6.¥Ypasuenue [lpenunrepa. Bereoa u ero anamms.

7.JIBUKEHHE YaCTHI] B IIOTEHIIHATBHOM I10JI€: MOJEIb IOTEHIIHATBHOTO AIIHKa, OCIIUIUIATOP.

8. Ctpoenue atoma Bogopoaa. KsaHToBEIE UHcna

9. MHOT03JIeKTPOHHBIE aTOMBI. [ [PUHITHITEI 3aII0THEHHS aTOMHBIX OpOuTanei

10. IMepuoauueckuii 3akoH, [Tepuoindeckas cucteMa U ee COBpeMeHHOe 000CHOBaHHE.
11.Ileprogryeckn ¥ HEMEPUOJHYECKH H3MEHSIOLIMECS] CBOMCTRA aTOMa. 3HAYEHUE NepHOIHYe-
CKOTO 3aKOHa.

12.Metox BaleHTHBIX cBsizel. Pacuér Monexkynel BOAOpoOa.

13. CuMMeTpHs MOJIEKYISIPHBIX CHCTEM.

14. MeTton MoneKyIIpHBIX opOuTaneii. Y paBHeHue PyTaaHna.

15. Monexyna Bojioposa ¢ nozunuit MMO.

16.CpaBHHTEIBHBIN aHAM3 METO/1a BAJICHTHBIX CBSI3eH M METO/1a MOJIEKYJIIPHBIX opOuTael

17. DnexTpOHHBIE KOHPHUTYPAIIHH FOMOSAEPHBIX MOJIEKY L.

18. DACKTpOHHBIE KOH(PHIYPAIIMH IeTePOsAEPHBIX MOJIEKYIL.

19. ®opMEI IPOABICHHSA XHMHYECKOH CcBA3H. MoeKyIapHbIe CIIEKTpLl: Bpamarenbuble, Bpamia-
TeJILHO-KOoNebaTenbHble, KoneOaTeIbHbIE

20. DiekTpHYecKre CBOWCTBA MOIeKy1. OCHOBHBIE THITBI XHMHYECKOH cBA3H. OCHOBHEIE XapaK-
TEPUCTHKH XMMHUUYECKOH cBsA3H. B3aMOCBA3b THIIA CBSA3H CO CTPOCHHEM BELIECTBA

21. MexxMonekyasapHble B3aUMOIEHCTBHSL.

22, T'asoo0pasHoe cocTosHMe BelecTBa: OHU3MKa H XHMHUS ra3000pa3sHOro COCTOAHHS

23. Kunkoe cocTosiHHE BELIECTBA

24, AMopdHOe COCTOSHHE BeIlecTBa

25. Kpucrayummgeckoe cocTosiHue BerecTsa. Mesodassl kpuceTannos. JKugkne KpUCTaIkL

26. CTpoeHHE COJIEBBIX M OKCHHBIX Pacll/IaBOB.

27. PacuéT CBOMCTB OKCHIHBIX pacrinaBoB: HaxokaeHue sHepreTHYECKUX IapaMeTpoB CMelle-
HESI, AaKTHBHOCTEH KOMIIOHEHTOB PacIliaBa.

6.5. @oH/ OLEHOYHBIX CPEICTB
[Monupli GaHk 3afanuil [UId TEKYIIEro, pyOeKHBIX KOHTPONEH M IPOMEXKYTOYHOH arTe-
CTaIMK 10 JUCLHMIUIMHE, [T0KA3ATE N, KPHTEPHH, IIKATE! OLIEHHBAHMSA KOMIICTEHIMM, METOINYe-

CKHE MarepHabl, OMPENESIONIHe TPOIEeLyPbl OLEHHBAHHA 00pasoBaTeIbHBIX pPE3yIbLTaTOB,
IPHBEIEHBI B Y4e0HO-METOJMUECKOM KOMILIEKCE IUCIHUILTHHBL.
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7. OCHOBHASA U JOINNOJIHUTEJIbHAA YYEBHAA IUTEPATYPA

7.1. OcHoBHas y4eOHas AUTEPATYPA
1. ®usHueckas xuMus B 2-X KHHMrax. YuebHuk mis By3os /moxa pea. K.C. KpacHosa.—3-e usz.
ucnp.— M.: Beicinast mxona, 2001.— Ku.1. Crpoenue B-Ba, TepMOIHHAMHUKA.
2. OCHOBBI KBaHTOBO-MEXaHHYECKHX MpPEJCTaBICHUI O CTPOSHHH aroMa: y4yeOHoe Iocodue
[snexrponnnii pecype] / J.A. Hopanosuu. — Pocros-na-J{ony: M3marenscteo 0DV, 2011, —
pexuM goctyna: http://znanium.com/ISBN 978-5-9275-0852-5.html
3. CrpoeHHe U CBOMCTBA IMPOCTHIX BELIECTB. biaropoHble rasel : y4ed. IocodHe [ICKTPOHHBIHA
pecype] / . H. [lyrunnes, H. M. Ilytuanes. — M.: MHOPA-M, 2017. — 261 c. pexum qocTy-
na: http://znanium.com/ISBN 850920.html
4. Kapanetssai M. X, Ipakun C.1 Ctpoenue Bemecrsa M.: Bricmas mxona, 1978.-304 c.
5. Crpoenue BemectBa. CTpoeHHe KpUCTAILIOB [DIeKTpoHHBIH pecype]: Yueb. mocobue / A.M.
Tony6er, A.A. Bonkos, U.B. Taresuuna, B.H. INopsiuera. - M.: M3garenscteo MI'TY um. H. 3.
Baymana, 2010. — pexxum nocryma: http://www.studentlibrary.ru/book/bauman_0064.html

7.2. JlonoxHUTeAbHAHA yueOHAsI JUTEPATYpPa
1. Tepemmn I'.C. Xumuueckas CBS3b U cTpoeHue BemecTa.— M.: [Ipocsemenue, 1980.~125 c.
2 Crenanos H.H. KsanTopas Mmexanuka u kantoBas xuMus. M.: Mup. 2001. 519¢
3. ®usuka. B 3 xu. Ku. 3. Crpoenue u cBoiicTsa BemecTBa [DIeKTpOoHHBIH pecype] / ByTHkoB
EN., Konmmparses A.C., V3mun B.M-— M.:. OU3MATIIUT, 2010. — pexumm moctyma:
http://www.studentlibrary.ru/book/ISBN9785922101097.html
4. CpolicTBa M CTPOEHHE OPraHHYECKHX COSIUHEHHUI: yaeOHoe nocodue [DIeKTpoHHbIH pecypc]
/TlotoTHs E.M. - M.:BMHOM, 2013. - PeKHM JIOCTYyIIa:
http://www.studentlibrary.ru/book/ISBN9785996322251 .html

8. VYYEBHO-METOINYECKOE OBECIIEYEHHUE
CAMOCTOSITEJBHOM PABOTHI OBYUAIOLIUXCA

1. Kamaer J[.H. «Ctpoenne Bemecrsa» [IpakTukyM mms cTyaeHtoB crenmanbHoctd 04.05.01
dyunamenTansHas | npukianaas xumus.— Kyprau: KI'Y, 2016. =25 c.

9. PECYPCBI CETH « MTHTEPHET»,
HEOBXOJIUMBIE JIJI51 OCBOEHUSA TUCIHHUILIAHBI

Ne HnTtepHer-pecype Kparkoe onucanue

[Moprtan ¢pyHIaMEHTAIBEHOTO

1 | http://www.chem.msu.ru/ B V——

«Yernexu XUMHARY — 0030 pHEIH

2 | http://uspkchim.ru/ YKYPHAI [10 XUMHH aKaJIeMUH
Hayk PO®.
3 | http://www.ximicat.com/ Teopust cTpOCHHS MONEKYJI
. DJeMeHTHI CTPOSHHUS BElIe-
https://teach-in.ru/course/structure-matter cTBa (TeKIm)
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10. ”THO®OPMAIIMOHHBIE TEXHOJIOT' WU,
IIPOI'PAMMHOE OBECIIEYEHUE
N HH®OPMAILIMOHHBIE CITPABOYHBIE CUCTEMBI

IIpu yreHun JeKIMA UCTIONB3YIOTCS CalIOBBIe Mpe3eHTankn. MuHUMaTbHBIE TpeboBa-
HHs K ONEPallMOHHOM CHCTEME H MPOrpaMMHOMY OOECIIEUEHHIO KOMIIBIOTEPA, HCIIOIB3YEMOTO
IIpY MoKase cnaiaoBeIX npesentanui: Windows XP, Foxit Reader Pro Bepcus 1.3.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHAIIINHBI

1. KoMnprOTEpHEIH Ki1ace
2. JunaxTudeckuit HaOOp NEMOHCTPAIIHOHHBIX ILIAKATOB 110 TEMAM:

— CTpoeHue aToMa 1 MepuoIMYecKUl 3aK0H;
— XHMHYeCKasi CBSI3b U CTPOEHUE MOIIEKYIL;

— Kpucrammuecknue CTpYKTYpEI,
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[TPUJIOXEHUE 1

AHHOTauMs K paGoyeil mporpaMMe UCHMIIIHHBL
«CTpoeHue BelecTray
00pasoBaTeNbHOM NPOrpaMMBbI BBICIIENO 00pa3oRaHus — NPOrpaMMBbI CIIEIHAIHITETA
04.05.01 QynnameHTanbHas 1 IPUKIAIHAS XHMHS
HarpasnensocTs (npomite): AHaTUTHIECKAS XHMHUS

OO1mas Tpy10eMKOCTE U3YUEHHS JUCIUILTHED] COCTABIISET 5 3a4eTHBIX enuHul (180 gac.)

Cemectp: 8 (ounas popma o6yueHus),
Dopma IPOMEKYTOUHOH aTTecTaruy: 3auer

Coneprkanue qUCHUIIINHEL
YpoBHH CTpoeHHs MaTepuH. OCHOBHbIE MONOKEHHS KBAHTOBON MEXAHMKH OnHoseK-
TPOHHBIC aTOMbI. MHOTO3/ICKTPOHHBIE ATOMEI, CTPOEHHE aTOMA H [IEPHOTHIECKMI 3aKoH, Teo-
PHH XHMH4eCKOH cBssH. CTpoerne Mosekyn MonekynspHsie criekTpsl. CRoicTBa MOJIEKYIL.
XUMHYECKas CBA3H H CTPOCHHE BENIECTBA. ATperaTHble COCTOSHHS BemecTsa. KoHneHcupopan-
HBIC (haskl.
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