MHUHHUCTEPCTBO MPOCBEILEHNS
POCCUUCKOW ®EJAEPALIMN

GOEJEPAJIBHOE
IFOCYJIAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIBHOE YUYPE/KJIAEHHE BbICIIETO OBPA30OBAHHSI
«IYTAHCKHH FOCYJIAPCTBEHHBI NEJATOMHYECKHI YHUBEPCHTET»
(PI'BOY BO «JIT'TTY»)

Paky.IbTeT ecCTeCTBEHHbIX HAYK

Kadeapa xumuu u 6HoxumMuu
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PABOYAS IMMTPOIPAMMA YYEBHOM IMCUUTIJIMHBI

Crtpoenne MOJEKyJ1 1 OCHOBbI KBAaHTOBOH XUMHH

ITo nanpasiaenunio noarorosku 04.03.01 Xumus

ITpoguab noaroroBkn Meauuunckas v GpapMaueBTHYCCKAs XHUMHS
KBaaupukauust BbInycKHHKa Oakanasp

®opma 00yueHHs1 O4Has

Kypce 2

Jlyranck, 20 -



PaGo4as  nporpamma  y4eOHOH  AMCUMIUIMHBL  SBISETCA  HACTbIO  OCHOBHOMH
NpoecCHOoHAIBHOI 00pa30BaTeILHONH MPOrpaMMBbl JUIS TOATOTOBKH OaKaslaBpOB 110 HAIPABIEHHIO
noarotoBkn 04.03.01 Xumus u npopmmo Memnmnckas ¥ (apmalleBTHYECKas XUMHsS OYHOI
(dopmbl 00yUCHHS.

PaGouas mporpamma yuedHOI aucuuiuinHbl pazpaborana B coorsercTBun ¢ GI'OC BO —
Oakanagpuar 1o HanpasieHuio noarotoBkd 04.03.01 Xumus., YTBEpKACHHBIM [PHKA30M
Munucrepcrea oOpasoBanus u Hayku Poccuiickoii ®exepaunn ot 17 mioaa 2017 1. Ne 671 (¢
HIMEHEHMSIMH M jlonosHeHusMi). [TpodeccnonanbhbiM cTanaaprom. yTBepkieHHbIM [Tpukazom
Munncrepcrsa Tpyaa #u counansHoit 3auwmtel Poccuiickoii ®exnepaunmn «O06  yTBepKACHHH
npopeccnonanpioro crapgaprar ot 18 okradpa 2013 r. Ne 544 (¢ u3MeHCHMAMH M
aonojiHenusamu), Ilpodeccuonanbubiv crangaprom, yreepikaeHHbiM [Ipukazom Munucrepersa
TpyAa ¥ coumanbHoit 3ammthl Poceniickoit ®@eaepaunn «O0 yT3epikieHHH NPO(ecCHOHaILHOIO
cranaapra» ot 22 mas 2017 r. Ne 431u n [lpodeccnonanbubM CTaHIAPTOM. YTBEPKICHHBIM
[lpukazom MuuncTepeTBa Tpyaa M couMaipHoii saumThl  Poccniickoii  ®expepaunn  «O06
VTBepAIeHHN TpodeccHoHanbHOro ctanaapra» ot 22 mas 2017 r. Ne 432h.

COCTABHUTEJIb:
aouenT kadeapsl xumun 1 oHoxumun @I'BOY BO «JITTTY ». kananaar Gpu3HKo-MaTeMaTHUECKHX
HayK. Tuxuii Anexcanap AjlekcanpoBuy.

VrBepikaeHa Ha 3ace1aHnn Kadeapbl XUMHH H OHOXHMHH
[lpotokon ot « £ #» geecadds 2043 r.Ne & ,
3apeyrounii kadepoit XUMHH 1 OHOXHMHK ‘_—,,Q—-“ B.J1. JIauenko

On00pena Ha 3ace1aHun yueOHO-MeTOAHYECKOH KoMHccHH (PaKy IbTeTa eCTECTBEHHBIX HAYK
Ilpotokon ot « /4» ¢eccdfa 20 A3r.Ne &

[peicearess yueoH0-MeToYecKOi KOMHCCHH

(pakyIbTETa ECTECTBEHHBIX HAYK (e C.H. Hecropenko

7o

COI'JTACOBAHO: (/
3aBeVIOIMH Y4eOHO-METOIMYECCKHM OT/1E/10M 7 B.B. CaBenkos




CTpykTypa U conep:KaHue TUCHHUIINHBI

1. Hean u 3a1a4u TUCUMILUIMHBI, €€ MECTO B Y4eOHOM mpoiecce
[enbto n3ydeHus: TUCHUIUIMHBI «CTpOEHUE MOJIEKYJ U OCHOBBI KBAaHTOBOM
XUMUW» SIBJSICTCS M3YYEHUWE OCHOBHBIX TEOPHUM M TPEACTaBICHUM O CTPOEHUU
MOJIEKYJ W BEIIECTBA, OCHOBHBIX KBAaHTOBO-XMMHUYECKUX TMOAXOJAX €ro
VCCJIEIOBAHHUS.
3agauu:
® PaccMOTPETh OCHOBHBIE HAYYHbIE TEOPUHU OMUCHIBAIOLINE CTPOCHUE MOJIEKY U
BEIIECTBA;
® paccMOTPETh TEOPETUYECKHE OCHOBBI M OONIME NPUHIUIIBI CIOCOO0B U
METOJIOB U3YUEHHUSI CTPOCHHUS BEIIECTBA;
® HAayyuTh CTYJIEHTOB OCHOBaM KBAaHTOBOM MEXAaHUKH B MPUIOKEHUH K
PELICHNUIO0 XUMUYECKHX 3a/1aY;
e 00yyeHHE MPAKTUYECKOMY HCIIOJIb30BAHUIO TEOPETUYECKUX U PACUYETHBIX
METOJ0B KBAHTOBOM XUMHUHU.

2. Mecro nucnuminnbl B cTpykrype OOIL.

VYyebnas pgucuummHa CTpoeHue BelecTBa OTHOCHTCS K OJoky 1
Jucuumauael, O0s3aTebHAsS 4acThb.

Heo0xoauMbIMK yCIOBUSAMU JJI1 OCBOEHUS AUCIUIUIMHBI SBIISIOTCS:

- 3HAHUSI ATOMHO-MOJIEKYJIIPHOU T€OpHH; OOILIEH U OPraHUYECKOH XUMUMU;
KBAHTOBOM (PU3MKHU; SJIEKTPOJMHAMUKH, MEXAHUKHU; BBICIICH MaTEMaTHUKH;
nudepeHnnanbHbIX ypaBHEHUHN; TeOpUU (QYHKIIMN KOMIUIEKCHBIX TEPEMEHHBIX;

- yYMeHHUsl TIOJb30BaThCs y4eOHON, HAy4YHOU, HAyYHO-TOMYJISIPHOM
JUTEpaTypoid, ceTbto MHTepHeT misa mpodeccHoHambHOM JesATEeIbHOCTH, BECTU
MOUCK, MPEBpaIllaTh MPOYUTAHHOE B CPEICTBO JUIsl PELICHHS] THUIOBBIX 3aJ]1ady;
COCTaBJICHMSI U perieHus AuddepeHuaibHbIX YPaBHEHHM;

- HaBbIKM paboThl ¢ 0a30BBIMH TEXHOJOTHSMHU TPeoOpa3zoBaHUs
uH(pOpMaIH, TEKCTOBBIMH, TAOJUYHBIMUA PEJAKTOPAMH, TIOUCK B CETH UHTEPHET;
CaMOCTOATENbHON paboThl ¢ Y4eOHOW, HAy4YHOM W CHPABOYHOM JIUTEPATypOM;
BECTU TMOMCK MW JejlaTh 0000IIAroIMe BBIBOJbI;, MPUKIATHOIO HCIOJIb30BAHUS
MaTeMaTHYECKOro anmnapara.

ConepxaHue  IUCHMIUIMHBI ~ SIBJIAETCS  JIOTUYECKUM  NPOJOJIKEHHEM
COJIepKaHUsl JIMCUUIUIMH HEOpraHudeckass M oOpraHuyeckas Xumusi, (Qu3Mka,
MaTeMaTrka, WH(HOPMAIMOHHbIE TEXHOJIOTMM W CIY>KUT OCHOBOW JIJIi OCBOEHUS
JTUCITUTIIMH CTPOSHUE BEIIECTBA, KOJJIOWIHAS XUMHUSI, KPUCTALIIOXUMHUS, (PU3NUKO-
XUMUYECKHE METO/bl HCCJICNOBAHUS BEIIECTBA, (U3MUYECKAsT XUMHS, XUMUSA
BBICOKOMOJIEKYJISIPHBIX ~ COEIMHEHUHM, XUMHUYECKHE OCHOBBI OHOJOTHYECKHX
IIPOIIECCOB, (hapMaIreBTHYSCKas XUMHUS.



3. [lepeveHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO IUCHUILIUHE
(MOay.110), COOTHECEHHBIX C MHAMKATOPAMM JOCTHKEHUA KOMIIETeH NI

Kona no Nuaukatop Pe3yabTaThl 00y4eHUs! 0 JUCHMIIJIMHE
®I'OC | nocru:keHus
BO
‘ | YHuBepcaapHbIE
O6menpodeccruoHanbHbIC
OIIK-3 | OIIK-3.1 3HaeT: MPUHIIUIIBI 00Pa30BaHUST MOJIEKYIISIPHBIX
OIIK-4 | OlK-32 CUCTEM; POJIb IIPEACTABICHUM O CTPOCHUH BEILIECTBA
KaK TEOPETUYECKOTO PyHIaMEHTa COBPEMEHHOI
B,
OIIK-4.3 YwMmeer: IIpennoxutrb cnocoObl W NMPUHLUUIHAAIBHBIE

CTPOCHHS.

CXCMBI IIOJIYUCHHA BCHICCTBA C 3apaHCC 3aJaHHBIMH
CBOﬁCTBaMH; IMpCaACKa3bIBATh CBOMCTBA BCIICCTBA
HCXOOA K3 €0 XHMHYCCKOIO H CTPYKTYPHOI'O

BﬂaneeT HaBBIKaMH: KBAHTOBO-XHUMHWYCCKOI'O
OIMCAHUSI CBOMCTB BCIICCTBA, UCIIOJIb30BaHUA
TCOPCTUUCCKUX U PACUYCTHBIX MCTOJ0B KBaHTOBOM
XUMUM JJI PCHICHUSA TPAKTUYCCKUX 3a/1a4.

[IpodeccuonasibHbIe

4. CTpyKTypa H cojiep:KaHue Y4eOHOH TUCIMILITHHbI

4.1. O6beM yueOHOM TUCHMILIMHBI U BUAbI Y4eOH0#l padoThl

Bup yueOHoit padoTbl

O0beM yacoB (3a4. en1.)

Ouynas ¢popma

3aounas ¢popma

OO6mas yueOHasi Harpy3ka (Bcero) 144 -
(4 3au4. en)

Oo0s3aTesibHAsi  ayIMTOpHast y4ye0Hasi Harpyska 64 -
(Bcero)

B TOM 4HcJIe:

Jlekuuu 24 -
CeMUHapCKUe 3aHATHS - -
[TpakTudeckue 3aHsATHs (B TOM YHCIIC HHTEPAKTUB) 40 -
JlaGopaTopHbie pabOThI - -
KonTponbHble paboThl (MO1YJIN) - -
KCP 36 -
Kypcogas pabota (KypcoBOH MTPOEKT) - -
Hpyrue dopmbI u METOIbI OpraHu3aIuu - -

o0pasoBaTenbHOro TIporecca (epynnosvle Ouckyccuu,
ponesvie uzpvl, MpeHuHe, KOMNbIOMeEpHble CUMYAAYUU,
UHMEPAKMUBHble JeKYUU, CEeMUHAPbl, AHATU3 OeN08bIX
cumyayuu u m.n.)




CamocrtosiTenbHast padoTa cTyAeHTa (Bcero) 44 -

HUrorosas arrecranus DK3aMeH -

4.2. Conep:xaHue pa3aejioB IMCHUIIIMHbBI

Tema 1. Beenenue. JlokazaTenbCTBO CI0KHOTO CTPOCHHUS aToMa.

[TonsTus BemecTBO, MaTepus, aTOM, XHMHUYECKHUU JJIEMEHT, MOJIEKYJa.
ATOMHBIE CHEKTphl. Buael cnexktpoB. PakThl, MNOATBEPKAAIOIINE HAIAYHE
JVCKPETHBIX YPOBHEN SHEPIUM IIEKTPOHOB. KBanTOBas monenb aroma H. bopa.

Tema 2. BorHOBBIE CBOMCTBA JIEKTPOHA.

JIBOMiCTBEHHAss MNpHUpPOJA CBETA. 3aKOH B3aMMOCBSI3M MAacChl U JHEPIUU.
Bousnsl e bpoitnsa. KopryckyasipHO-BOJHOBBIE CBOMCTBA MUKpoYacTull. Jlyannsm
anekTpoHa. Ilpunnun HeomnpenenenHoctu ['eiizenOepra. Pacuer MuHUMAaIbHOU
sHeprum anekTpoHa. CpaBHenne ¢ teopuer H. bopa. Ypasuenue Illpenunrepa.
®uznyeckuii CMbICT BOJHOBOM (yHKIMU. TpeboBaHMs, NpeAbsIBISEMbIE K
BOJIHOBOU (DyHKIIMH.

Tema 3. YactHble ciyuan peumienus ypasHenus Lllpeaunrepa.

Pemienne ypaBHenmsa Ilpegunrepa miss OJHOMEPHOIO IOTEHIMAIBHOTO
AIHAKA. Pacyer BEpOSTHOCTM HAXOXKICHHS YAaCTHULIBI U €€ dHEPruu. TpexMepHbIN
MMOTCHIMANIbHBIN SIIUMK. KBaHTOBbIE uymucla. BBIpOXKIEHHBIE YPOBHU SHEPTHM.
BpamarenbHblii MOMEHT UMITYJIbCa. OTHOMEPHBII pOTATOP.

Tema 4. Ilepuoanueckuii 3axkoH W Ilepuoguueckasi cucTteMa 3JIEMEHTOB
JI.1. Menpaeneena.

OCHOBHBIE XapAaKTEPUCTUKU XMMHUYECKON CBSI3M: JJIMHA, HAMPABICHHOCTD,
MpOYHOCTh. BanenTtHble yribel. Pacuer cpegnen sHeprum cBsizu. Dusnueckue
METO/IbI ONPEAECIIECHUS CTPYKTYPBbI MOJIEKYJI: AJIEKTPOHOTpadus,
PEHTT€HOCTPYKTYPHBIN aHAIIN3, PaANOCIIEKTPOCKOIIHA. CoBpeMeHHas
(bopMyIMpOBKa MEPUOAMYECKOro 3akoHa. lleproaumyeckue W3MEHEHHs paauyca
aToMa, dHEPTrMM WOHU3AIMHU, CPOACTBA K JJIEKTPOHY, JJIEKTPOOTPULATEIBHOCTH.
OOBbsicCHEHHE MEPUOAMYECKOTO 3aKOHA C TOUKH 3PEHHs] CTPOEHUS aToMma. S, p, d, f-
anemMeHThl. HayyHoe 3HadyeHME NEepUOAMYECKOro 3aKoHAa. OTKpBITHS HOBBIX
DJIEMEHTOB. YCTOMYMBOCTH JJIEMEHTOB. VCTOpUS pa3sBUTHS NpPENCTABIECHUU O
XAMHWYECKOM CBSI3M W BAJIEHTHOCTH: TPaBUTALMOHHASA, SJICKTPOXUMHUYECKAs,
AJIEKTPOBAJICHTHAS, KOBAJICHTHASI.

Tema 5. OCHOBHBIE TUITBI XUMHUYECKOU CBSI3H.

DHeprusi MIOHHOU CBSA3M, SHEPTHS KpUCTATMYECKOU peieTku. [Tonsipuzanms
U TIOJISIPU3YEeMOCTh HOHOB. KBaHTOBO-XMMHYECKOE OOBSCHEHHWE KOBAJICHTHOU
cBsi3u. Meron BaneHTHbIX cBsized. Pemenune ypaBHenus Illpenunrepa c
WCITOJIb30BAaHUEM TIPUOIIKEHHBIX (PyHKIMI. IOHHAst 1 KOBaJICHTHAS CBSI3b.

Tema 6. MeTon MOJIEKYJIIPHBIX OpOUTaJIEH.

Meton nuUHEIHON KOMOWMHAIIMM aTOMHBIX opOuTaneil. Bwipakenue s
BOJIHOBBIX (DYHKIMIA MNPOCTEHIIMX MOJEKyd. YcnoBus komOunupoBanusi AO c
oOpazoBanuem MO. Cas3blBaronIve, HeCBs3bIBawOIIMEe U pazpbixisitomue MO.
Oueprust MO. Tlopsinok pacnionoxkenuss MO 110 sHepruu. DJIeKTpOHHBIE (HOPMYIIbI
U DHEPTeTHYECKUE AUArpaMMbl TOMOHYKJIEAPHBIX U T€TEPOHYKIICAPHBIX MOJIEKYJI




3JIEMEHTOB IMEPBOrO M BTOPOIrO MEpUOJOB. JlMaMarHeTwsMm, NapaMarHeTH3M,
nops1oK cBsi3u. CpaBHEHHE METOJOB BaJI€HTHBIX cBA3ed 1 MO.

Tema 7. CtpoeHue BemecTBa B KOHAEHCUPOBAHHOM COCTOSIHHH.

OC0OEHHOCTH KPUCTAJUIMYECKOTO COCTOSIHUA. THUIBI  KPUCTAUIMYECKHUX
PELIETOK: aTOMHBIE, MOJIEKYJSIpHbIE, WOHHBIE, METAJUIMYECKHE. MeTaiel U
noynpoBogHUKH. COOCTBEHHass M MpPUMECHas MPOBOJUMOCTb. PacTBOpBI
IIEKTPOJINTOB: COJIbBATALIMS, ruapaTanus, TEII0Ta TUApaTalnH,
Kpuctajuioruapatsl. OcCoOEHHOCTH HAHOCOCTOSIHMSI — BEIIECTBAa. ArperaTHoe
cocTostHie. MexXMOJIeKyJIIpHbIe B3aUMOACUCTBHS: BOJOPOIHAS CBsA3b, CHUIIbI BaH-
nep-Baanbca.

4.3. Jleknumn
Ne i/ Ha3Banue Tembl O0beM yacoB
Ounas 3aouHan
dopma dopma
[ToHsATHSA BEILIECTBO, MATEPUS, ATOM, 4

XUMUYECKUH AIEMEHT, MOJIEKYJIa. ATOMHBIE
CrieKTpbl. Buabl ciekTpoB. DakThl,
MTOATBEPKAAIOIINE HAJTMUNE TUCKPETHBIX
YPOBHEM dHEPruu 31eKTpoHOB. KBaHTOBAS

1 Mojienb atoma H. bopa. JIBolicTBeHHas
IIPUPOJIAa CBETA. 3AKOH B3aUMOCBSI3H MACChI
v sHepruu. Bonnel ne bpois.
KopnyckynsspHO-BOJIHOBBIE CBOMCTBA
MHKpoOYacTull. Jlyanusm 3JeKTpOoHaA.
[Tpuniun HeonpenenenHoctu [ eizendepra.

VYpasuenue lllpenunrepa. @usnueckuii 4
CMBICII BOTHOBOM (hyHKIMH. TpeboBanus,
IpeIbsBIsieMble K BOJIHOBOW (PYHKIIMH.
Pemenune ypaBuenus Llpeaunrepa nos

2 OJHOMEPHOI'0 MOTEHIMAJIBHOTO ALIHKA.
Pacyer MUHUMAJIBHON DHEPIUHU DIIEKTPOHA.
KBaHTOBBIE Uncna. BIpOK/I€HHBIE YPOBHU
sHepruu. BpararenbHbiii MOMEHT
MMITYJIbCA.

OCHOBHBIE XapaKTEPUCTUKN XUMUYECKON 4
CBSI3M: JUIMHA, HAPABJIEHHOCTh, IPOYHOCTb.
Baneuntnsie yriel. Pacuer cpeanen snepruu
CBSI3U. DHEPTUsi HOHHOU CBSI3U, SHEPTHUS
KpUCTaJUIMYeCKOM pemerku. [lomapruzanus
Y MOJIIPU3YEMOCTh MOHOB. KBaHTOBO-
XUMUYECKOE 00BSICHEHNE KOBAJICHTHOM
CBSI3U.

4 Meto BaJIeHTHBIX CBsI3el. Pelienue 4




ypaBHeHus llpenuHrepa ¢ uCnoib30BaHUEM
npuOmmkeHHbIX GyHKIui. MoHHas u
KOBAQJICHTHAS CBSI3b.

Mertop nuHeHHON KOMOUHAIIMN ATOMHBIX
opOuTaneil. BeipakeHue 711 BOJTHOBBIX
(GYHKITUH TPOCTEHIITUX MOJICKYJI.

VYcnoBust komOunupoBanusi AO ¢
obpazoBanrem MO. Cps3biBarolue,
HECBS3bIBAIOIINE U pa3pbixisitomue MO.
Oueprust MO. Iopsnok pacnonoxenus MO
110 3HEPIUH. DIEKTPOHHBIE (POPMYJIBI U
HSHEPreTUYECKUE TUarpaMMbl
TOMOHYKJICAPHBIX U F€TEPOHYKIICAPHBIX
MOJIEKYJI JIEMEHTOB IIEPBOTO U BTOPOTO
MIEpUOJIOB.

Hroro:

24

4.4. llpakTnyeckne (CeMUHAPCKHUE) 3aHATHS

Ne i/

Ha3Banune TeMbl

O0beM yacoB

Ounas
dopma

3aounas
dopma

AtomHble criekTpbl. KBaHTOBast MOJEH
aroma H. bopa.

4

JIBolicTBEHHas pupoaa CBeTa. 3aKOH
B3aMMOCBSI3M MacChl ¥ SJHEprun. BoyHb! e
bponsa. KopryckysspHO-BOJHOBBIE
CBOMCTBa MUKpoyacTul. lyanmnsm
anekTpoHa. I IpuHuun HeonpeneneHHoCcTr
I'eiizenbepra.

Pacuer MUHUMAJIBHOM SHEPTUHU JICKTPOHA.
Ypasuenue llpeaunrepa.

Pacuer BEpOATHOCTH HAXOKAEHUS YaCTULIBI
U ee dHepruu. Pacuer BeposaTHOCTH
HaXO0XXJICHUS YAaCTULIbl U €€ SHEPTUH.
TpexMepHblil NOTEHUMAIBHBIN SIIIUK.

KBanToBbIe uncia. BeipoxxaeHHbIE YPOBHU
SHEpruu. BpamareabHblii MOMEHT
MMITYJIbCA.

Pacuer cpenHeil 3HEPTUM XUMUYECKOU
CBSI3H.

DHeprus HOHHOW CBSI3H, SHEPTUs
KpUCTaJUTNYeCKOU pemreTku. [lonspuzanms
U TIOJISIPU3YEMOCTh HOHOB.

MeTto BaJICHTHBIX CBSI3EH.

MeToa TUHEWNHOI KOMOWHAIIMU aTOMHBIX




opOuTaeH.

10

CBi3H.

I[I/IaMaFHCTI/ISM, napaMaraeTmus3m, Iopsaa0K

Hroro:

40

4.5. JlaGopaTopHbie pad0oThI HE TPEAYCMOTPEHBI YUEOHBIM MJIAHOM.

4.6. CamocrosiTesibHasi pad0Ta CTYIeHTOB

Ne
n/n

HasBanune TeMbl

Bung CPC

O0beM yacoB

Ounas
dopma

3aouHan
dopma

ATOMHBIE CIIEKTPBL. Busl
criekTpoB. DaxTsl,
MOATBEPKIAOIINE HATTUUHE
JTVCKPETHBIX YPOBHEMN
SHEPIUU AIEKTPOHOB.
KBanToBas mozens atoma
H. bopa. /IBoricTBeHHast
IpUpoza CBETa. 3aKOH
B3aMMOCBSI3H MACCHI U
sHepruu. BonHel ne
bpoiins. KopryckynsipHo-
BOJIHOBBIE CBOMCTBA
MHKpouacTull. Jlyamuzm
anekTpoHa. [ IpuHunn
HEOIPEAEIEHHOCTH
I'eiizenbepra.

IIOATOTOBKA K
MMPAKTHYCCKHUM
3aHATUAM

Pacuer MunumansHOM
SHEPTUHU JICKTPOHA.
CpaBHeHue ¢ Teopuei

H. bopa. YpaBneHue
[lIpenunrepa. Gusnyeckuii
CMBICJI BOJTHOBOU (DYHKITHH.
TpebGoBanus,
MPEABSBISIEMBIC K
BOJIHOBOW (DYHKIIMH.

MOJITOTOBKA K
MIPAKTUICCKUM
3aHSATHSAM

Pacuer cpennent suepruun
cBs3u. Ousznueckue
METO/Ibl OTNIPEICIICHUS
CTPYKTYPbI MOJICKYI:
aNeKTpoHOrpadus,
PEHTTEHOCTPYKTYPHBIN
aHAIIN3,
PaIHOCHEKTPOCKOIIHS.
CoBpemeHHas

MOJITOTOBKA K
MIPAKTUIECKUM
3aHATHSIM




dopmynupoBKa
NEPUOIMYECKOT0 3aKOHA.

Hayunoe 3nauenue
MEPUOINYECKOTO 3aKOHA.
OTKpBITHS HOBBIX
3JIEMEHTOB. Y CTOWYHUBOCTh
anemeHToB. McTopus
pPa3BUTHS MIPEJICTABICHUM O
XUMHYECKOU CBSI3U U
BAJICHTHOCTU:
rpaBUTALlMOHHAS,
AJIEKTPOXUMUYECKAs,
3JIEKTPOBAJICHTHAS,
KOBAJICHTHASL.

IIOATOTOBKA K
IMPAKTHICCKHUM
3aHATUAM

MeTo BaJICHTHBIX CBSI3EH.
Pemenune ypaBHeHus
[Ipenunrepa c

5 | HICTIOIB30BAHUEM
IPUOTUKEHHBIX (DYHKIIHM.
HNonHas u KkoBaJICeHTHas
CBSI3b.

ITIOATOTOBKA K
IMPaKTHICCKUM
3aHATHAM

Meton JTMHENHOU
KOMOMHAIIMK aTOMHBIX
opOuTtaneil. Beipaxenue
JUTSl BOJTHOBBIX (DYHKITHIMA
MIPOCTENIINX MOJIEKYJL.

VY caoBusi KOMOMHUPOBAHHUS
6 | AO c obpazoBanuem MO.
Cas3pIBaromIue,
HECBS3bIBAIOIINE U
paspoixsisitomue MO.
Oneprus MO. Iopsimok
pacnosioxkenust MO 1o
SHEPIUM.

IIOATOTOBKA K
MPAKTHYCCKHUM
3aHATUAM

10

Hroro:

44

4.7. KypcoBble padoThl HE TPETYCMOTPEHbI YU€OHBIM TIAHOM.

5. MeToanueckoe odecredeHue, 00pazoBarejibHbIe TEXHOJIOTHU
[IpenogaBanyie AMCIUILIMHBI BEAETCS C MPUMEHEHUEM CJICIYIOIMINX BHUIOB

06p330BaTCJ'IBHLIX TEXHOJIOTHM:

Unghopmayuonnvie mexnonocuu: WCNONB30BAHUE DJIEKTPOHHBIX YYEOHHMKOB,
METOJMYECKUX PEKOMEHJAlM MPU MOATOTOBKE K JIEKIUSM U MPAKTUYECKUM

3aHATUAM.




6. ®opMbI KOHTPOJISI OCBOEHHS T CHUILIAHBI.

Tekyias aTrecranusi CTyJEHTOB MPOU3BOJUTCA B JTUCKPETHHIE BPEMEHHBIE
MHTEPBAJIBI JJEKTOPOM B CIEAYIOUX (hopMax:

¢ IUCbMEHHBIE KOHTPOJIbHBIE pa0OTHI;

¢ OTBETHI HA MPAKTUUYECKUX (CEMUHAPCKUX ) 3aHATUSIX.

NTOroBeIil KOHTPOJH MO PE3yJbTaTaM OCBOCHHUS TUCIUIUIMHBI MIPOXOJIUT B
dopme mmcpbMeHHOTO 3k3ameHa (1 cemecTp) (BKIoUaeT B ceOs OTBETHI Ha
TEOPETUYECKHUE BOTPOCHI).

Cucrema HakormieHUus 0ajuioB MO BUAaM pabOT oTpaxkaeTcs B TabJuIe:

CucremMa ouleHUBaHUS Y4eOHBIX JOCTHKEHUI CTYIEHTOB
04HOM (hopMBbI 00YUEHUS

Bun Tekyei yue6HoM paboThl KonnuecTtBo 6anos
2 ceMecTp
OTBeThl HAa IPAKTHUYECKUX 3aHATHUSIX 50
KCP 10
OKk3ameH 40
Nroro 3a cemecTp: 100

HaxonureapHas cucrteMa oneHuBanud mo 100-0aibH0M mKaJje

Yernipexoal- 100- BykBeHHas mikasa, cooTBeTCTBYOIIAS Cucrema
JbHas cucTeMa |0ajlJIbHAA 100-6anabHoOI IKaTE OlleHU-
OlleHUBAHUS KaJja BaHMS
IK3aMeHa 3auyera
OTan4HO 90-100 | A — OTJIMYHO — TEOPETUYECKOE COJIep KaHUe Kypca

OCBOCHO TOJTHOCTHIO, 6€3 POOEIoB; HEOOXOIMMbIE
MPaKTUYECKHE HaBBIKA PAOOTHI C OCBOCHHBIM
MaTepuaaoM c(hOPMHUPOBAHBI; BCE TPEYCMOTPEHHEIC
MporpaMMoii 00yueHus yueOHbIe 3a/1aHUs BHITIOTHEHBI,
KAueCTBO WX BBIITOJIHCHUS OIICHEHO YHCIIOM 0alIOB,
0JIM3KUM K MAaKCUMaJIbHOMY

Xoporio 83-89 B — o4eHB XOPOIIIO — TEOPETUUECKOE COIEPKAHNE
Kypca OCBOEHO IOJIHOCTBIO, 0e3 MpobesoB;
HEe0OX0IMMBbIE MTPAKTUUYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHaIOM B OCHOBHOM C()OPMUPOBAHBI;
BCE MPETYCMOTPEHHBIE IIPOTPaMMON 00yUYSHHS
yueOHbIe 3aJaHHsI BBITIOJIHEHBI, KAUeCTBO BBIMOJIHEHUS
OOJTBITMHCTBA M3 HUX OI[CHEHO YHCIIOM 0aJlioB,
OJIM3KUM K MAaKCUMAJIbHOMY

Xoporto 75-82 C — XOpOoI110 — TEOPETHIECKOE COJIEPIKaHHE Kypca
OCBOEHO IMOJIHOCTBIO; HEKOTOPBIE PAKTUYECKHE 3a4yTeHo
HaBBbIKU pabOThI C OCBOCHHBIM MaTepHaIOM
c(hopMHPOBaHbI HEJOCTATOUYHO; BCE
MIPEAYCMOTPEHHBIEC TPOTPAMMOI O0yUYCHHS yueOHBIC
3aJJaHUs BBIOJTHEHBI, KAYECTBO BBHITTOTHEHUS

HU OJTHOTO U3 HUX HE OL[EHEHO MUHUMAJIbHBIM
YHCIOM OaioB, HEKOTOPHIC BUIBI 331aHUI
BBITNIOJTHEHBI C OLTMOKaAMH

Y 10BIETBO- 63-74 D — yA0BIETBOPUTENIBHO — TEOPETHUECKOE




PHUTEIBHO coJiepyKaHue AUCLUIIIIMHBI OCBOEHO YaCTUYHO, HO
po0esbl He HOCAT CYIIECTBEHHOI'O XapaKkTepa;
He0O0XO0UMbI€ IPAKTUUECKHUE HABBIKU PaOOThI

C OCBOEHHBIM MaTe€pHaJIOM B OCHOBHOM
chopMHUpPOBaHbI; OOIBIIMHCTBO MPEAYCMOTPEHHBIX
IporpamMMoil o0ydeHus yueOHbIX 3alaHHH
BBITNIOJITHEHO, HEKOTOPBIE U3 BHINOJHEHHBIX 3a/1aHUH,
coJiepxkat OLIMOKH

Y nosnerBo- 50-62 E — nocpencTBeHHO — TEOPETUUECKOE COACpKAHUE

PHUTEIIEHO Kypca OCBOCHO YaCTHYHO; HEKOTOPBIE IIPAKTHYECCKUE
HaBBIKU Pa0OTHI HE CPOPMUPOBAHBI, MHOTHE
IpeyCMOTPEHHBIE TPOTPaMMOii 00ydeHHs ydeOHbIe
3a4aHus HE BbIIIOJIHCHBI JINOO Ka4yeCTBO BBIIOJIHEHHUS
HEKOTOPBIX M3 HUX OLIEHEHO YMCIIOM OalIoB,
OJIM3KHUM K MHWHHUMAJIbHOMY

Heynosnerso- 21-49 FX — Hey10BIeTBOPUTENBHO — TEOPETHUECKOE
PHUTEIIBHO coJIep’KaHue Kypca OCBOCHO YaCTHYHO; He 3aureno
HE0OXO0JUMbIC TPAKTUYESCKHUE HABBIKU PaOOThI
HEe COPMUPOBAHBI; OOJILITHHCTBO
NPEYyCMOTPEHHBIX MPOTrPaMMOr 00yUYCHHS yUeOHBIX
3aJJaHUi He BEIIIOJHEHO JIM0O Ka4eCTBO
MX BBIITOJHEHHS OLIEHEHO YHCIIOM 0aJlIIOB, OIU3KHM
K MUHUMAJIHHOMY; TIPY JOTIOJTHUTEIIBHON
CaMOCTOSITENILHOW PadOTe HAJl MaTEPUAIOM Kypca
BO3MO’KHO ITOBBIIIEHNE KAYE€CTBA BLITTOJIHEHUS
y4eOHBIX 3aJaHH

Heynosnerso- 0-20 F — Heyl0OBIETBOPUTEIBHO — TEOPETUUECKOE
PHUTEIBHO cojJiepKaHue Kypca He OCBOCHO; HEOOXOANUMBIE
NPaKTUYECKHE HaBBIKU PabOThI HE c(hOPMUPOBAHBI;
BCEC BBIIIOJTHCHHBIC yq€6HBI€ 3aaaHus COACpKaAT
rpyOble OIMOKH, TOMOTHUTENbHAS CAMOCTOSTENIbHAS
paboTa HaJl MaTepuaioM Kypca He IIpUBEIET

K KaKOMY-JIM00 3HaUMMOMY MOBBIIICHUIO KauyecTBa
BBITIOJIHCHHS YUE€OHBIX 3aJIaHUM

7. Y4yeOHO-MeTOAuYECKOe " NMPOrpaMMHO-UH(OPMALIMOHHOE
o0ecneyeHue JUCHUNINHBI

a) OCHOBHAas JiuTeparypa:

1. KpacuoB K.C. Crpoenue BemectBa. Tepmonunamuka : B 2 kH. /
K.C. Kpacnog; non pen. Kpacuosa K.C. - 2-e uzn., nepepa0d. u gom. - M. : Beici.
k., 1995. - 512c¢. - ISBN 5-06-002913-1.

2. HoBukoB A.®. CtpoeHue BeniecTna [ DIEKTPOHHBIN PECYPC|: 3IEKTPOHHBIE
000JIOYKH aTOMOB. XUMUYECKasl CBsi3b. KOHACHCUPOBAHHOE COCTOSHUE BEIIECTRA.
VYuebnoe mocobme/ HoBukoB A.D.— DnekTpoH. TekcToBbie aaHHbie.— CIIO.:
YHuBepcuTer NTMO, 2013.— 93 c.— Pexum J0CTyma:
http://www.iprbookshop.ru/68156.html.— 3bC «IPRbooks»

3. Crpoenue BeliecTBa. 3ajayd s 3a0lUThl MOAyds 1 MO Kypcy XUMUU
[DnexkTpoHHBIN pecypc]: Meroamueckue ykazanusi/ A.M. Tomy6eB [u np.].—
DJIEKTPOH. TEKCTOBbIE  JaHHble.— M.: MOCKOBCKHMII  rOCyJapCTBEHHbIN




TexHu4yeckui yHuBepcuter ummenu H.D. baymana, 2013.— 24 c.— Pexum
nocryna: http://www.iprbookshop.ru/31567.html.— 3BC «IPRbooks»

0) A0MOJIHMTE/IbHAsA JIUTEepaTypa:

1. Kypc obmeti dusuku. Ku.3 : Tepmogumnamuka. Cratuctuyeckas (usuka.
Crpoenue BemecTBa : yue0. mocobue : B 3 kH. - M. : Beicun. mk., 2005. - 367c. -
ISBN 5-06-004606-2.

2. Acradpypo B.U. Crpoenmne BemectBa [Tekct] : kH. mus yu-ca /
B.U. Actadypos. - 2-e uza., nepepad. - M. : IIpoceenienue, 1983. - 160 c.

3. Crpoenue BemniectBa. CTpoeHHE KPUCTAUIOB : ydyeOHOE mocoOue / moj
penakuuent K.H. MoxoBa. — Mocksa : MI'TY um. H.D. baymana, 2010. — 35 c.
— TekcT : 2eKTpOHHBIN // DIIeKTpOHHO-OUOIMoTeuHas cuctema «JIanby : [calT].
— URL: https://e.lanbook.com/book/52473

4. Muxaitnenko, FO.A. CtpoeHne u peakimoHHasi CIIOCOOHOCTh BEIIECTB :
yueOHoe nocooue / FO.A. Muxainenko, K.B. Mesenues. — Kemeposo : Ky3['TY
umenu T.®. I'opbauena, 2012. — 83 c. — ISBN 978-5-89070-849-6. — Tekcr :
AIEKTPOHHBIN // DnekTpoHHO-OubMMoTeuHas cucteMa «Jlanwy : [caiiT]. — URL:
https://e.lanbook.com/book/6643

B) UHTEepHeT-pecypcesbl:

1. DnexrponHo-6ubuoTeuHas cuctema IPRbooks

2. DnekTpoHHO-O0nOIMoTeuHas cucrema eLibrary

3. Xumuueckas uHpopmanumoHHas cetb, MI'Y um. M. B. JlomoHocoBa
[DNeKTpOHHBIN pecypc] : COAEPKUT IEKTPOHHBIE BEPCHUH KYPHAIIOB, 3apyOeKHbIX
U OTEUYECTBEHHBIX, [0 €CTECTBEHHBbIM Haykam. — M., [1994-]. Pexxum nocryna:
http://www.chem.msu.ru/. — 3ari. ¢ 3kpana.

4. Hayunas snextponnas 6uoiuoreka eLIBRARY.RU http://elibrary.ru/.

5. «Dnexktponnas Oubnamoreka oOpaszoBatenbHbIX pecypcoB (DBOP)»
http://elib.oreluniver.ru/

8. MaTepuajbHO-TeXHHYECKOE o0ecrievyeHne TUCIUIINHBI
JIeKIIMOHHBIE 3aHATHSA: KOMIUIEKT 3JIEKTPOHHBIX MPE3CHTAWN, ayIUTOPHUS,
OCHAIlleHHAasl MPE3EHTAlMOHHON TEXHUKON (ITPOEKTOP, 3KpaH, HOYTOYK).
[Ipouee: pabouee MecTO MpenoaaBaTelisi, OCHAIIEHHOE KOMIIBIOTEPOM C
IocTyrom B HTepHET.



9. JIucT 1OoNMOJIHEeHUH U U3MEeHEeHH I

Ne
n/n

Jara
BHECEHHUA
H3MeHeHus /
JAOMOJTHEHHS

OcHoBanue

Conep:kanue usmMeHenus /
JOIOJTHEHU A

JIuna, noaTBep:KaaIOUIne
H3MeHeHHe / JONMoJITHEHH e

3aBeayromuit
kadeapoi
(Qamunus,
UHUYUATDL,
noonucw)

Hupexrop /
JeKaH
(Qamunus,
UHUYUATDL,
NnOONUCH)




