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1 ]_[e.]m U 3aaI1 U3YICHU S TUCHUIIIMHBI

1.1 Heab aucuunJInHbI

dopmMupoBaHHE TOTOBHOCTH K MNPOPECCHOHATLHON JEATCIBHOCTH, CBSI3aHHOW C
MPOrHO3UPOBAHUEM CBOKCTB BEILECTB M MEXAHU3MOB MPOTEKAHHUS XHUMUYECKUX MPOLECCOB HA
OCHOBE  JIAaHHBIX O  CTPYKType  BemecrBa W (PyHIaMEHTaIbHBIX  IOJOXKEHUM
KBAaHTOBOMEXAHUYECKOU TEOPHH.

1.2 3agauu AUCHUILIMHBI

- OBnanenne cucteMoil (hyHIaMEHTANBHBIX XMMHYECKHX MOHATHH B 00JaCTH KBAaHTOBOU
MEXaHUKM ¥ CTPOEHHUS BEIIeCTBa, HEOOXOIMMBIX B JalibHEHIIEeH MpodecCuoHATBHOM
NEeSATENbHOCTH,

- PackpeiTvie poJin COBPEMEHHBIX TEOpPHH, OIHKCHIBAIOIIMX CTPOCHUE BELIECTBA, KakK
OCHOBBI TEOPETHUECKON U IKCIIEPUMEHTAIBHON XHUMMUH;

- dopMmupoBaHME yMEHHs NPUMEHATh TEOPETHUYECKHUE 3HAaHUSA B OOJACTH CTPOCHUS
BEIIECTBA JJISl PELIeHMsI MPAaKTUYECKUX 3a]au JajlbHeNel npogeccuoHanbHOM AeATEeIbHOCTH.

1.3 MecTo ucuMmJInHbI (MOYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOi NPorpaMMbl

Hucuunnuna «CTpoeHue BellecTBa» OTHOCUTCS K JAMCHMIUIMHAM BapUaTUBHOM YacTH
6moka 1 yueGHOTO TIITaHA.

Jlis ocBOeHHUs JaHHOM JMCHMIUIMHBI HEOOXOIMMBbl 3HAHHUS Mo KypcaM «Duzukay,
«MaremaTtuka», «Heopranuueckas xumus», «Kpucramiorpadus». 3HaHUS, MOJy4YE€HHBIE B
Iporecce M3y4yeHHs JaHHOW AMCLUIUIMHBI, HEOOXOOUMBI IJIsi YCHEIIHOTO H3Yy4eHHsl KypCOB
«Opranuueckas XuMus», «Pusndeckas XuMus», «XUMHUs1 KOOPJAMHALUOHHBIX COETUHEHUIN».

1.4 IlepevyeHb IUIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHUs MO JUCUMILUIMHE (MOIYJIIO),
COOTHECEHHBIX € IUIAHNPYEeMBbIMH Pe3y/JbTATAMH 0CBOEHHS 00pPa30BaTeJbLHOI MPOrpaMMbl

[Ipouecc nzyueHus: QUCUMILTMHBI HAIIPaBJIeH HAa (OPMUPOBAHNE KOMIIETCHIIUN

[1K-3; OIIK-1
Ne HNupexc |  Conepxkanue B pe3ynpraTe u3yueHus: yueOHON AUCHUTIIHHBI
. | KOMIET | KOMIETeHIH o0yuarouecs: 10KHbI
eHIMU | (Uiu e€ 4yacTH) 3HATH yMeTh BJIA/IETh
1. I1K-3 Brnanenunem - bazoBeie monoxe- |- [IpuMensaTs Teope-Meronamu uHTEP-
CUCTEMOM HUsl KBAaHTOBOM MeXa-TUYECKHUE 3HAHUS  [IpETaluu HKCIIEepU-
(yHIaMeHTanb- |[HUKU ¥ OCHOBHBIE  [IJIsl pEelIeHUs IPaK- MEHTAIbHbBIX JaH-
HBIX MaTeMaTUYECKHE 3a- [TUUECKHX 33/1a4 B [HbIX Ha OCHOBE
XUMUYECKUX KOHBI, HEOOXO0IUMbIE |00JIaCTH ONKUCAHUSl [KBAHTOBOMEXaHH-
HNOHATUI ISl UX UHTEpIIPETa- |CBOMCTB BELIECTB, [UECKOU TEOPUHU
1005048 VX DHEPTETUYECKUX [CTPOCHUS
- OCHOBHBIE MOJIOXKE- XapaKTEPUCTHK U [BEILIECTBA;
HUS TEOPUU CUMMET- [CTPYKTYPbI - OCHOBHBIMH METO-
UM MOJIEKYIT; TaMM pacyera dHep-
- MeTtoasl onrcanus FETUYECKUX Mapa-
CTPYKTYpPBI U CBOMCTB, METPOB MOJIEKYJ U
BEILIECTBA C TOUYKHU OIUCAHUs UX
3pPEHUSI COBPEMEHHOM [PEaKIMOHHOU
TEOPETUYECKOU CIIOCOOHOCTH
XUMUU




HaJIBHBIX 3a1a4

2. OIIK-1 | CrocoGHOCTRIO |- ba3oBbIe 3aKOHBI
WCIIOJIb30BAaTh  [KBAHTOBOW MEXaHHUKH
IIOJTy4ECHHBIE - OCHOBHBIE pa3/eiibl
3HaHUA MaTeMaTUYECKON
TEOPETUYECKUX [TEOPHH, HEOOXOIH-
OCHOB MBIC JUTSI KBAHTOBO-
(yHIaMEHTaIb- |[MEXaHHYECKOTO
HOW XUMUU TIPH [MOJICIIUPOBAHHUS,
pelieHuun - CriocoObI UCTIOJIb-
npodeccuo- 30BAaHHS OCHOBHBIX

Teopuil B 001acTi
CTPOCHHS BEIIECTBA
JIJI1 OITMCAHUS XUMH -
YECKHX TPOIIECCOB

- [lonn30BaThCA
MpueMaMu CoBpe-
MEHHOM MaTeMaTH-
YECKOW HAYKH JUIsSt
pelieHus 3aad,
BO3HHUKAIOIIUX B
XOJIe aHaI13a XHu-
MUYECKUX ITPOOIIEM;
- Mcrionnp30Barth Te-
OPETHYECKHE T0JI0-
PKEHUSI U PACUCTHBIC
BHAYCHHS TTapaMeT-
OB, XapaKTepu3y-
IOIITUX CTPYKTYPY H
[PEAKIIMOHHYIO CII0-
COOHOCTB BEIIECTB,
IJTST pEeIIeHUs] KOHK-
PETHBIX Mpodeccuo-
HAJILHBIX 3a7a4

- Criocobamu uc-
M0JIb30BaHUs 0a30-
BBIX pa3/iesOB COB-
[PEMEHHOM MaTeMa-
TUKH JJIs aHalin3a
mpoOJieM omucaHus
CTPYKTYPBI U peak-
IIIOHHOI CII0C00-
HOCTH BEIIECTB;

- Meroamu nmpume-
HEHUS TTOJTyYECHHBIX
TEOPETHUYECKUX pe-
BYIbTaTOB JJIsI
MPaKTUYECKOTO HC-
MOJIH30BaHUSI B 00-
ITACTH TTPOTHO3UPO-
BAHMS PEAKIIMOHHOU
CITOCOOHOCTH Be-
IIIECTBA U €r0

CTPYKTYPBI

2. CTPYKTYPA U COAEPKAHUE JUCHUITJIMHBI

2.1 Pacnipenesienne TPyaA0éMKOCTH IMCHUILIMHBI 110 BUJAaM padoT

Bun paéorsl Bcero yacosn Cemectp (4achbl)
4 5

KonTakTHasi paboTa, B TOM 4HcJIe:
AYIUTOPHBIE 3aHATHSI, BCETO
3aHATHS JEKIIMOHHOTO TUIIA 18 18 -
JlabopaTopHbIC 3aHATHS
3aHATHS CEMHUHAPCKOTO THIIA 38 38
HNuas koHTaKTHAs1 padora: -
KonTponupyemasi caMoCTOsATEIIbHAS 4 4 -
pabota(KCP)
ITpomexyrounas arrecranus (UKP) 0,2 0,2 -
CamocrosiTesibHas padoTa B TOM YHCJIe: -
KypcoBast pabota - - -
[IpopaboTka yueOHOTO TEOPETHIECKOTO 37,8 37,8
MaTepuala
BrInosiHeHne MHAMBHTyaJIbHBIX 3a1aHUI - - -
Pegepat 10 10 -
IloaroroBKa K TeKymeMy KOHTPOJIIO - - -
KonTpoJas -
IToaroroBKa K 3K3aMeHy - - -
Oomas Yacos 108 108 -
TPYA0E€MKOCTh B TtoMm uncie 60,2 60,2 -

KOHTaKTHOU paboThI

3a4ETHEBIX €IUHHAIL 3 3 -




2.2 CTpyKTYypa AMCUHUILIMHbBI

OcHoBHEIC pasaciibl AMCHUITIIMHBIL

Ne| HaumeHoBaHue pa3ieoB(TeM) KoJ1-Bo yacoB
Bcero | AyauropHasi pa6ora | BHeayauropHas
pabota
JI 113 JIP CPC
1 2 3 4 5 6 7
1 | KBanToBOMEXaHHUECKasl TEOPUS 28 6 10 - 12
CTPOEHUS BEIIECTBA
2 | CuMMeTpus MOJIEKYIT 22 4 8 - 10
3 | DHepreTHUecKue acleKThl CTPOCHUS 31,8 4 12 - 15,8
MOJIEKYI. DJIEKTPUYECKHE U
MAarHUTHBIE CBOMCTBA BEILIECTB
4 | CtpoeHue BeliecTBa B 22 4 8 - 10
KOHJICHCHPOBAHHOM COCTOSIHUU
Uroro 103,8 18 38 47,8
2.3 Conepxanue pa3iaejioB IMCUUIIMHBI
2.3.1 3ansATHSA JEKIIMOHHOT0 THIIA
No | HaummenoBanue Conepxanue pazaena dopma
/T pasnena TEKYIIETO
KOHTPOJIS
1 KBanTtoBo- MaremaTrnueckuii anmnapar KBAaHTOBOM XUMHH.
MexaHnudeckas | OmnepaTopbl, COOCTBEHHbBIE (DYHKITUU U COOCTBEHHBIC
Teopust 3HayeHus. Onepatop ['amunbTona. CooTHOIIEHUE
CTPOEHHUS HEOIPEAEIICHHOCTH. V CTHBL
BCICCTBA OCHOBHBIE OCTYJIATHl KBAHTOBOM XUMUH. ompoc
3amaun 0 cBOOOHOM JIBUKEHUU YaCTHUIIbI, ABIKEHUU
YaCTULbI B IOTCHIIMAJIBHOM SILTUKE.
OMIOUPHUYECKHUE U MOTYyIMIIMPUYECKUE METObI B
KBaHTOBOM XUMMH.
2 Cummerpust CummeTpusi paBHOBECHOM r€OMETPUUECKOU
MOJIEKYJT KOH(MUTYpALUHA MOJIEKYIbI. DJIE€MEHTbl CHMMETPHH.
Onepanuu cummerpuu. ToueyHble rpynIbl CAMMETPHH.
[IpuBOoAMMBIE 1 HENPUBOIUMBIE IIPEICTABICHUS.
Knaccudukanus atomoB u monekyn. [lapametpsr,
OnpeACsIOINE TCOMETPHIO MOJIEKYIIBI, MCXKbIICPHBIC YcrHbli
pacCTOsIHUS, BAJICHTHBIC yIiibl. BHyTpeHHME BpallleHUs Ompoc
MoJekyi. [Tonstue koHpopmauu MosieKy.
[IlaxmaTHBIE ¥ 3aT€HEHHbBIE KOH(DUTYpaITHH.




DHepreTUYecKue
ACTICKTBI TEOPUH
CTpOCHUS
BEIIIECTBA.
DIEKTPUUYECKUE
Y MarHUTHBIC
CBOICTBa
BEIIECTB

(DHEPreTUYeCKUl KpUTEPUI CYILIECTBOBAHUS HEKOTOPOM
COBOKYITHOCTHU 3((PEKTUBHBIX aTOMOB KaK €IMHOMN
MACTHUIIBI — MOJIEKYJIbl. DHEprus 00pa3oBaHUs MOJICKYJI
13 CBOOOJHBIX aTOMOB.

HapIII/IaJH)HI)IG OHECPTHUU OTACIBbHBIX BUAOB XUMHYECKOU
CBs3H OJHOI'O BHJa B JIFOOBIX MOJICKYJIax.

OHeprus 00pa3oBaHUs MOJIEKyIbl. IIocTosHCTBO
DHEPrUU CBSA3EH OJHOTO BHUJ/Ia B MOJIEKYJIAX.

DHeprus CTabUIN3aluy KPUCTAIUTMYECKUM TI0JIEM, KaK
B GdEKT BIUSIHUS CTPOSHUS MOJICKYJ Ha MX CBOMCTBA.

DIEeKTPUYECKUM TUTIOTBHBIM MOMEHT B KJIACCHUECKOU
TEOpPUH U KBAHTOBOM MEXaHUKE.

[TosisipHBIEC M HEMOJISIPHBIE BEIIECTBA. /[UMOTBHBIN
MOMEHT ¥ U30MEPUS MOJIEKYIL.

[TaprimanbHbIE MOMEHTHI CBSI3€M U CTPYKTYPHBIX TPYIIIL.
BexkTopHO-aqAUTHBHASA CXEMa pacyeTa JUIOJIBHBIX
MOMEHTOB.

Jleopmariusi MOJIEKYJT BO BHEIIIHEM AJIEKTPUUECKOM
rosne. MTHaynMpoBaHHBI MOMEHT U MOJISIPU3YyEMOCTh
MoseKyn. Cpenssis MOJIApU3yeMOCTb, aHU30TPOIIUS
[TOJIAPU3YEMOCTH.

CBs3b MOJICKYJIAPHBIX IMIOCTOAHHBIX —UIIOJIBHOI'O
IMOMCHTA U IMOJIAPU3YEMOCTHU — C MAKPOCKOITMYCCKUMHU
XapaKTCPUCTUKaMU BCIICCTBA.

MomnsipHas pedpakius. DMIUpUYEcKas cXxema pacuera
pedpaKiuii.

IMarHuTHBIN MOMEHT U MarHUTHAs BOCIIPUUMYHUBOCTD
MoJieKynbl. COCTOSIHME MOJIEKYJ B MAarHUTHOM TI0JIE.
/lnamarHuTHbIE U TapaMarHUTHbIE BEIIECTBA.
DeppomMarHeTusM.

3eeMaHOBCKHE YPOBHU SHEPTUH. Y CIOBUS AEPHOTO
MarHUTHOTO PE30HaHCa.

XUMHUYECKU CIBUT U ero uHrepmnperamus. J11P.
[TapamarHuTHBIEC YACTHUIIBI.

[MomHas OHEPTHUA MOJICKYJIBI KaK CyMMa 3HeKTp0HHOﬁ,
KO€0aTeIbHOM U BpaHlaTCJIbHOﬁ COCTaBJIAOIIHUX.
MemMoneKymIpHoe B3aMMOJICHCTBHE

OTHOCHTENHHOE MOJIOKECHUE 9JICKTPOHHBIX,
KOJIeOATEIIbHBIX U BpalaTCJIbHbIX ypOBHCfI SHEPTUH.

9J'IeKTpOHHLIe COCTOsAHUHA, KoJieOaTeIIbHbIC COCTOsHUA,
BpallaTCIbHBIC COCTOAHUA.

BpaH_[aTeJ'ILHLIe, KoJieOaTelIbHbIC U SJICKTPOHHBIC
CIICKTPBHI. Teopml KPHUCTAJINYCCKOTO MOJISI U TCOPpUA
[[OJIA IMTAaHAOB KaK OCHOBA UHTCPIPLCTAIIUN CIICKTPOB
KOMILIEKCHBIX COCIUHEHU. HpaBI/ma 0T60pa.

BHadcHUE MOJICKYJIAPHBIX CIICKTPOB MJISA pCHICHUSA
MPAaKTUYCCKUX 3adaY XHMHUYECKOM HAayKH.

Pedepar
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4 Crpoenue CTpykTypHas Kiaccu(UKalus KOHISHCUPOBAHHBIX (a3. Ycerubiid
BELIECTBA B /lmarpammel cocTosiHUS. MrHOBEHHAsI KOJIieOaTeIbHO- OIpocC
KOHJICHCUPOBAH- [yCPEAHEHHas CTPYKTypa xkuakocreid. CoBpeMEHHbIE
HOM COCTOSIHHM  [CIIOCOOBI OMHMCAHUS CTPYKTYPHBI KUAKOCTCH. AMOpQHBIC

BeriecTBa. KuaKue KpucTamibl (X0JIeCTepUKH,
HEMaTUKH U TIp.). aeanbHble KprucTasuibl.
Oco0eHHOCTH YIBTPATUCIIEPCHOTO COCTOSIHUSI BEILIECTB.
CTpykTypa rpaHuIlbl pa3aena KOHISHCHPOBAHHBIX (a3.
2.3.2 3aHATHSA CEMHMHAPCKOI0 THIIA
Ne| HaumeHoBaHue TemaTuka NPAKTHYECKHUX 3AHATHH CEMUHAPOB dopma
pasaena TeKyliero
KOHTPOJIs
1 | KanToBo- MareMaTtnueckuii annapar KBaHTOBOM XUMUH.
MeXaHU4ecKas Omneparopsl, COOCTBEHHbIE (PYHKLIUN U COOCTBEHHbBIE
TEOpUs CTPOCHUS 3HaueHHs. OCHOBHBIC MMOCTYIAThl KBAHTOBOW XMMHUH. v .
CTHBIH
BeIlleCTBA
VYpasuenue Hlpeaunrepa ompoc
3amauu 0 CBOOOTHOM JIBM)KCHHH YaCTHUIIBI, IBOKCHUHT
YaCTHUIIHI B IOTCHIIMAIILHOM SIIITUKE.
DOMIUPUYECKUE U TIOTYIMITUPUIESCKIE METOIBI B
KBaHTOBOM XMMUH.
2 | Cummetpust CuMMeTpHsi paBHOBECHON T€OMETPUYECKOM VYcrHblid
MOJIEKYJT KOH(pUTypalu MOJIEKYIbl. DIEMEHTbl CUMMETPUU. omnpoc
Onepanuu cummeTpuu. TodedHble TPYIIbI
cuMmMeTtpuu. [IpuBoarMBIE U HETPUBOJUMBIE
MPEACTABJICHMUS.
3 | DHepreTuueckue DHeprus 00pa30BaHUs MOJIEKYJIBI. Pedepar

ACIICKThI TCOPHU

CTPpOCHH BEIICCTBA.

DIIEKTPUYECKUE U
MarHuTHbIE
CBOICTBa BEILIECTB

DHeprus cTabMIN3aluy KPUCTAIIMYECKUM I0JIEM KaK|
3¢ deKT BIUSHUSA CTPOSHUS MOJIEKYJ Ha UX CBOMCTBA.

DIIEKTPUYECKUI AUTTOJIBbHBIA MOMEHT B KJIIACCUYECKOU
TEOPHUH M KBAHTOBON MEXaHHUKE.

HapLII/IaJ'ILHLIe MOMEHTHI CBSI3€H U CTPYKTYPHBIX
TpYIIIIL. BeKTOpHO'a,I[,I[I/ITI/IBHaH CXEMa pacucrta
JUITIOJIBHBIX MOMCHTOB.

CBs13b MOJICKYJIIPHBIX IIOCTOAHHBIX — JUIIOJIBHOTO
MOMCHTA U MOJIAPHU3YEMOCTH — C
MaKpPOCKOIMNYCCKUMHU XapaKTCPUCTUKAMU BCILICCTBA.

MonsipHas pedpakuus. IMOUprUUecKas cxema
pacyera pedpakuii.

MarsuTHBIM MOMEHT M MarHUTHas
BOCIIPUUMYHUBOCTH MOJIEKYJIbl. COCTOSIHME MOJIEKYIT
B MarHUTHOM I1oJjie. JluaMmarHUTHBIE U
rapaMarHuTHeIE BelecTBa. GeppoMarHeTusm.

SIMP-cniekTpockonus. Y ciaoBus IepHOTO
MAarHUTHOTO pe30HaHca. XUMUYECKUU CIBHT.
Penakcanmonnsie siBnenus. [lndr-pearents
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XUMHUYECKUM CABUT U ero uHTepnperanus. JIIP.
[TapamarHuTHBIE YaCTHULIBL.

ITonnas 3HEprus MOJIEKYJIbl KaK CyMMa
AJIEKTPOHHOM, KoJieOaTeTbHON U BpalaTeIbHON
COCTAaBIIAIOIIHUX.

OTHOCHUTENBHOE MOJIOKEHUE DJIEKTPOHHBIX,
K0J1e0aTeJIbHBIX U BpalllaTeJIbHBIX YPOBHEHN 3HEPTUU.

BpamaTensHbie, KojeOaTebHbIC U SIEKTPOHHBIS
cnekTpsl. [IpaBuna otbopa.

3HaueHNe MOJIEKYJISPHBIX CIIEKTPOB AJISl PELICHUS
MIPAKTHUYECKHX 33]1a4 XUMUYECKON HAyKH.

Crpoenue BemiectBa | Jluarpammsl coctostHusl. CTpyKTypa U CBOMCTBA YcerHbii
B YKUJKOCTEH, CTPYKTypa TBEPIOTO Tea. 30HHAas OIpoc

KOHACHCUPOBAHHOM TCOpUA IMIPOBOAUMOCTH.

COCTOsHUH Kuakue KprcTaibl.

Oco0eHHOCTH yABTPAaTUCIEPCHOTO COCTOSHUS
BEIIECTB.

MeKkMOJIeKyISIpHOE B3aUMOJICHCTBUE

KomnnekcHbie coenunenus. Teopust
KPUCTAJUTMYECKOTO TOJISI U TEOPHS MOJIS JIUTAHIOB.

2.3.3 JlabopaTopHble 3aHATHUSA

He npenycMoTtpensl

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IIPOEKTOB)
He nmnanupyercst B COOTBETCTBHH C YU€OHBIM T'papUKOM.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecneyeHH s AJIs1 CAMOCTOSITE/ILHOI padoThl
o0yyaromuxcs 1Mo JMCUHIJINHE

Ne

HaumeHoBaHue pa3zjaesia

IlepeyeHb yueOHO-MeTOAUYECKOTO O0ecTeYeHUust

KBaHTOBO-MeXxaHndeckas
TCOPHA CTPOCHHUA
BCIICCTBA

[upenbcon, B.I. KBanroBas XUMUSL. Monekynbl,
MOJIEKYJIIpHBIE CHCTeMbI U TBepable Tena [Tekct] : yueOHOe
nocobue s cryaeHtoB By3oB / B. I'. Ilupenbcon. — M. :
BMHOM. Jlaboparopus 3uanuii, 2010. — 495 c., [12] n. LIB. Un.
: wiI. — (YueOHMK 1151 BBICIIEH 1IKOJIbI). — brObnuorp. B xoHIe
rinaB. — ISBN 9785996300808 :

Kpamennnun, B.M. KBantoBass xumus U KBaHTOBasi MEXaHUKA
B NMPUMEHEHHH K 3a7adaM [DJIEeKTpOHHBIA pecypc| : yueOHOe
nocobue / B.W. Kpamenunun, E.I'. 'azenayp, JI.B. Ky3pmuna;
KemepoBckuii rocynapcTBeHHbI yHUBepcuTeT. — Kemeposo,
2012. — 56 c. — ISBN 978-5-8353-1298-6. — Pexxum moctyna:
http://biblioclub.ru/index.php?page=book&id=232678

CrenanoB, H.®. KBaHTOBas MexaHMKa W KBaHTOBas XUMHS
[Tekct] : y4eOHMK aisi CTyAE€HTOB XuM. ¢ak. yH-ToB / H.O.
Crenanos; Benymuii pen. P.I'. EcakoBa. — M. : Mup : 13a-Bo
Mock. yu-ta, 2001. — 519 c. — (Teopernueckue OCHOBBI
xuMun). — bubmuorp. : c. 506 — 508. — ISBN 5030034145




2 | CumMeTpusi MOJIEKYIT Munkun, B.1. Teopust ctpoenust mosiekyn [Tekcr] : yaeGHOE
nocobue ams ctyaeHToB By3oB / B. 1. Munkus, b. . CumkuH,
P. M. Mumnses. - 2-¢ u3z., nepepadb. u nom. - PoctoB w/Jl :
®ennke, 1997. - 558 c. - (Yuebuuku u ydeOHBIC TIOCOOHS). -
buGmuorp. B konue 1. - ISBN 5222001067

3 | Oueprernueckue acnekTsl | Munkun, B.M. Teopus crpoenust monekyn [Tekcr] : yueGHOE

TEOPUU CTPOEHUS nocobue ans cTyneHToB By30B / B. 1. Munkus, b. 1. Cumkus,
BemecTBa. Diekrpudeckue | P. M. MunsieB. - 2-e¢ usn., nepepad. u mon. - PocroB H//J :
Y MarHUTHBIE CBOMCTBA ®enukce, 1997. - 558 c. - (Yuebuuku u yuyeOHbIE MOCOOHS). -
BEILECTB Bbubmumorp. B xonue 1. - ISBN 5222001067

4 | CtpoeHue BeIecTna B Hupenscon, B.I. KsanToBas XUMMUSL. Mounekyibl,
KOHJICHCUPOBAaHHOM MOJIEKYJIIpHBIE CHCTEMBI U TBepable Tena [Tekct] : yueOHOe
COCTOSIHUM nocobue s cryaeHtoB By3oB / B. I'. Iupenscon. — M. :

BMHOM. JlaGopatopus 31anuii, 2010. — 495 c., [12] a. L. Un.
: W — (YueOHUK A7 BbIcIIed mKobl). — buObauorp. B xoHie
rinas. — ISBN 9785996300808

['pubos, JLLA. DnemeHTbl KBAaHTOBOM TEOpPUM CTPOCHUS H
cBoiicTB Mosiekyn [Teker] : [yueOnoe mocobue] / JI.A. I'puGoB

— Honronpynubiii: Wuatemnekr, 2010. — 310 c. : win —
(dusrexoBckuit yueOHuk). — bubmmorp. B xoHie rmas. — ISBN
9785915590822

Y4eOHO-METOMYECKHE MaTepuaibl I CaMOCTOATENBbHON paboThl OOyJaromIMXcs W3
Yrcia MHBAIHJIOB M JIAI] C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3/10poBbsi (OB3) mpenocrasisrorest
B (hopMmax, alanTHPOBAHHBIX K OTPAHMUYCHHSM UX 37I0POBbS U BOCHIPUSATHS UHPOPMAIUH:

J1J1s1 TUT] ¢ HApYIICHUSIMHA 3PCHHS:

— B IIeYaTHOU (popMe yBEIIMUECHHBIM HIPUPTOM.

J1J1s1 TUT] ¢ HApYIISHUSIMH CITyXa!

— B ITIe4aTHOU (opmMme.

J1J1s1 T C HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO ammapara:

— B ITIeYaTHOM (opmMme.

JlaHHBII TIEpeueHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

3. OOpa3oBare/ibHbIE TEXHOJIOTHH

B yueOHoM mpouecce mno gucnuruimHe «CTpOEHHE BEIIEeCTBA» HCIOJIB3YIOTCS
KOHCEpBaTHBHbIC (JIEKI[UH), PENpOAYKTUBHbIE (TPAaKTHUYECKUE 3aHATHUS) U TBOPYECKUE
(moaroTtoBka pedepaToB) MegarorvyecKue TEXHOJIOTUH.

Jlis MHBanmUAOB M JUI[ C OTPAHHMYEHHBIMH BO3MOXXHOCTSIMH 370POBbSI HCIIOJIB3YIOTCS
o0Opa3oBaTelibHbIE TEXHOJOTUH, MO3BOJIAIONINE MOJTHOCTHIO MHIANBUAYATM3UPOBAThH COJIEPIKaHNE,
METO/IbI M TEMIIbl Y4eOHOU /eATeIbHOCTH, BHOCUTh BOBPEMsI HEOOXOAUMBIE KOPPEKTHBBI KaK B
JesITEeNbHOCTD CTY/IEHTa MHBAIN/IA, TAK U B JEATEIILHOCTD MPEINO1aBaTesl.

4. OneHo4HbIe CPEACTBA ISl TEKYILIEro KOHTPOJIS YCIIeBAeMOCTH H IIPOMEKYTOYHOM

aTTecTaluu

Texymuii KOHTPOJb OCYLIECTBISETCS B YCTHOM M NUChbMEHHOM (opme B Ipolecce
MPAKTUYECKUX 3aHATHH NpU TNPOBEICHUM KOJUIOKBUYMOB, NpPH TMOATOTOBKE M YYacTHMHM B
oOcyxnenun pedeparoB u pemeHun 3anad. IIpomMeXKyTOUHBIH KOHTpPOJIb OCYIIECTBIISIETCS
IIPUEMOM 3aueTa B 4 ceMecTpe.



Ctpyktypa ¢oHIA OLEHOYHBLIX CPeACTB /sl TeKylle W MNPOMEeKYTOYHOM

arTrecTaluu
Ne|  KonTposmpyemblil pa3aet Koa HaumeHoBaHMe OLIEHOYHOTI'O CpeI[CTBa|
KOHTPOJIUPYeMOH =
POIHpY Texkymmi IIpomexyTouHas
KOMIIeTeHIIUH
KOHTPOJIb arrecranus
1 | KBaHTtoBOMEXaHUYECKASI TEOPUS [K-3 VYcTHbIN onpoc 3auer
CTpOEHUS BEIECTBA
2 | CummeTpust MOJICKYIT [K-3 VYcTHbIN onipoc 3auer
3 | DHepreTuyeckne acreKThl IK-3 Pedepar 3auer
TEOPUHU CTPOECHHMSI BEILIECTBA.
DNeKTpUYecKrue U MarHUTHBIE
CBONCTBA BEILIECTB
4 | CtpoeHue BelecTBa B OIIK-1 VYeTHbIM onpoc 3auer
KOHJICHCUPOBAaHHOM COCTOSIHUU

4.1 ®oHJ OLIEHOYHBIX CPEACTB ISl MPOBeeHNsI TEKYIIeH aTTecTaluu
(B8 momaom 00bEMe POC mo muctumumHe «CTpoeHHe BemecTBay OGOPMIICH Kak

MPUIIOKEHHE K TIPOTPAMME )

4.1.1 IlpuMepsbl ynpaKHeHHM W 32/1a4, PACCMATPUBAaEeMbIX HA 3aHATHAX

1. Kommytupytot nu onieparopsl A u B ecniu A=x; B=1y.?

2. Jluneen nm omepaTop A= x2?

3. JlokaxxuTe TMHEHHOCTH oniepaTopa d/dx

4. Jlokaxurte, 9to onepaTop 1 d/dX JHHEEH ¥ SPMHUTOB.

5. VYnosnerBopser i dynkmus exp(ax) ypasaennto Lf=Lf, ecm L = d¥/dx??

6. OmnennTe KOd()GUIHEHT PO3PAYHOCTH MOTEHIHATbHOTO Gapbepa, ecam: Dox1, Up-E=1018
Tk, = 10%%r, 1 = 10%

7. B pamkax JJ-CBs3u yCTaHOBHTE TEPMBI /IS DJIICKTPOHHON KOH(pUrypanuu Sp.

8. VYcraHoBUTE BCE BO3MOXKHBIE TEPMBbI Ui CHUCTEMbl M3 JABYX P-3JIEKTPOHOB, BhIOEpHUTE Ha
OCHOBAaHMM W3BECTHBIX Bam mpaBuil OCHOBHOW TepM (ucmoiib3yiiTe cxemy Paccena-
Caynnepca)

9. Ompenenure KOHCTaHTY 3KpanupoBanus S st AO 18,2p,3p aToma xiopa.

10. Onpenenute 3hHeKTUBHBIN 3apsn sapa A 6S dJIEeKTPOHa aTOMa T'aI0JIMHUS

11. Ucnons3zys MOX mnocrtpoiiTe auarpamMmy 3Heprerudeckux ypoBHed n-MO M cxembl HX
3aMoJHEHUS dJIEKTPOHAMU JJISl IUKIOTMPOTICHUIIBHOM CUCTEMBI (ClIyd4and KaTHOHA, pajfKana u
aQHUOHA).

12. Ucnions3ys  rpaduueckuit  meron Dpocra, ompenenure OHEPreTUYECKUE  YPOBHH
LUKIIOTIEHTaJueHIIa U OeH301a

13.Tlpu 293K mnotHocts a% pacTBopa BemectBa A B Boje pasHa d r/cm®, mokasarelnb
npenomiieHus N. Beraucinnre MOMSIpHYIO pedpakiifio BEECTBa a, €CIH AJIs BOJbI TUIOTHOCTh
1,000 r/cm®, a mokasarepb npenomnenus — 1,333.

Ne a% BemectBo A d n

14. 31,000 HCI 1,157 1,407
15. 30,000 H2S04 1,220 1,370
16. 40,012 HCIO3 1,293 1,367
17. 17,034 LiBr 1,129 1,362
18. 35,002 LiCl 1,174 1,414
19. 24,501 NaCl 1,187 1,377
20. 12,505 Na2SO4 1,116 1,352
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21, 9,0401 K2S04 1,075 1,345
22. 44,012 C12H22011 1,191 1,406
23. 44,023 CO(NH2)2 1,121 1,400
Kpurtepuu onennBanus pe3yJbTaToOB YCTHOIO OIIpOca
Kpurepuii Ouenkal YpoBeHb
CryneHT yclelnHo 0TBeYaeT Kak Ha OCHOBHBIE, TaK U Ha JIOTIOJIHUTEIb-  |3a4TE€HO| IOPOTrOBbIN

HBIC BOITPOCHI 110 TCOPECTUUCCKHUM OCHOBAM AW CHMUIIIIMHBI U I1I0 BOIIpOCaM
€C MPAKTUYCCKOI'0 NPUIJIOKCHHUA I PECHICHUA 3a/1a4, BO3HUKAIOIUX IIPpU

M3YYEHUU CTPYKTYPHI BEIIECTBA.

CTyneHT UCTBITHIBAET 3aTPyJHEHUS IPU OTBETAX HA TEOPETUUECKHE HE HE
BOIIPOCHI U HE CIIOCOOEH UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS 3a4TeHO |c(hOPMHUPOBAH,
penieHus NpakTHYECKUX 33/1a4, BOZHUKAKOUIUX ITPU U3YYEHUH CTPYKTYPBI
BEILIECTBA.
4.1.2 llpumepHbie TeMbI pedepaToB
1. Cune Ban-gep-Baanbca
2. Paman-criekTpockonus U €€ MpUMEHEHNE B HCCIIEJIOBAHUN XHUMHUYECKHX BEIIECTB
3. CrHekTpbl JIIOMUHECTICHITUH
4. MarnuTHas BOCHPUMMYHMBOCTH BemiecTB. DeppomarHeTusM. AHTHHEPPOMArHETH3M.

deppUMarHeTuKH.
MonekynsapHble MarHUThI U IEPCIEKTUBBI X UCIOJIb30BaHUS

DHeprusi XUMUYECKUX CBS3CH M METOJIbI €€ OTIpEICIICHHUS.

10. DxcumMepsl U FIKCUTIICKCHI

OpI/IeHTaHI/IOHHoe U JUCIICPCHOHHOC BSaHMO)IeﬁCTBHH W X BIMSHHE Ha CBOMCTBA BCIICCTB
MeTo bl OnpeieNieHrs JUIOIbHBIX MOMEHTOB XUMHUUECKUX COEMHEHUIH.
OIIP-cniekTpocKonus U €€ MPUMEHEHUE K PEIICHUIO CTPYKTYPHO-XUMHYECKUX 3a/1a4

11. Cnexrpockomusi SIMP-BBICOKOTO pa3pelieHusi B UCCICAOBAHUU CTPYKTYpPhl OPraHUYECKUX
BEIIECTB
12. UK-cniektpockommusi. [Ipumenenne WMK-crieKTpoB B KaueCTBEHHOM W KOJUYECTBEHHOM

aHaJIn3c.

13. CnexTpockonus siIepHOr0 MarHUTHOTO PE30HAHCA.

Kpurepun ouenuBanusi pepepara

Kpurepmnii

Onenka

YpoBeHb

IIpu moaroroBke pedepaTa HCIONIB30BAHBI KaK CpPEJICTBA
WHTepHeT-IOpTANIOB, TaK W aHAJIW3 TEPUOTUYCCKON HAaydHOM
JUTEPaTyphl B 00JIACTH TEOPUU CTPOCHHSI BEIIECTBA, UMCIOIICHCS
B OMOIMOTEKaX M DJIGKTPOHHBIX OHMOJUOTEYHBIX CHCTEMax.
[Ipoananu3upoBan Marepual MoHorpaduii mo Teme pedepara.
PaGora akkypaTHO 0opMIICHA, CIIUCOK JIUTEPATYPHI COCTABIICH B
COOTBETCTBUH CO CTAHIAPTOM.

3a4TCHO

MOPOTOBBIA

[IpencraBneHHbI MaTepuan M3JI0XKEH B CTaHJApTHOM y4yeOHOM
nureparype. JonmosHUTeNbHAas U NEPUOANYECKas JUTEparypa He
ucrnoib3oBaHa. Cnucok nureparypbl 0QOpMIIEH C CepbE3HBIMU
ITOIPEIIHOCTSMU.

HC
3a4TCHO

HE
chopMupoBaH

el A

4.2 ®oHJ OLICHOYHBIX CPEACTB IS NMPOBEACHUs POMEKYTOUYHOM aTTeCTANNHU
Bonpocel 1 3a1aHud I IPOBEAECHHUS MPOMEKYTOYHOM aTTecTaluu B opMe 3a4era

CohopmynupyiiTe NOHATHE KOMMYTAaTOpP ONIEPaTOPOB
Kakue oneparops! Ha3bIBatOT JPMUTOBBIMU?
UYTto Takoe onepaTopHble ypaBHEHUA?
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15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.

42.

43.
44,
45,
46.
47.
48.

Kakue ¢pyHkunn Ha3pIBalOT COOCTBEHHBIMHU.
Omnpenenure nousitrue « CoOCTBEHHBIC 3HAUCHUS

B gem cymnocTh TepMuHa «Bbipokaenue GyHKIuin?
Kakue onepaTopsl KBaHTOBOI MEXAaHUKH BaM M3BECTHBI.
Omnepatop ['amunbTOHA.

. 3anuIIuTe BhIpaXEHUE onieparopa Haba.

. 3amuImnTe BBIPAXCHUC NpUHIOHWIIA HCOITPCACIICHHOCTH.

. HepeqnanTe OCHOBHBIC IMOCTYJIATbL KBaHTOBOU MEXaHUKU

. 3anumute ypasHenue Llpeaunrepa

. B 4éMm mpeumymiecTBO MCIONB30BaHUS CPEPHUECKHX KOOPAMHAT MPH PEIICHUH KBAHTOBO-

MEXaHUYECKUX 3a1a4?

[Touemy 1uist aTomMa BOJIOpO/ia U BOJIOPOAOIOI00HOTO aToMa MOTYT OBbITh MOJIY4Y€Hbl TOUHBIE
BOJIHOBBIE (DYHKITUU ITyTE€M MpsAMOro perieHus: ypaBHeHus Llpeaunrepa?

OO6bsicHuTE CymHOCTH MeToAa XapTpu-Poxka.

AO Ciarepa-3eHHepa

TepMbl MHOTORJIEKTPOHHBIX aTOMOB

Cucrema TepMOB

[IpaBuna [1pénna onpeneneHus: 0OCHOBHOTO TepMa

Dddext 3eemana

LS u JJ-cBsi3b.

[Ipubmmxkenne bopua-Onmnenreiimepa

Meron lNalitnepa-Jlongona

Metox MO JIKAO

VYpaBHenue Pyraana

[Tonyamnupuyeckre MeTo ibl B KBAHTOBOW XUMUHU

Meton XIokkeis

Merton @pocra

ApPOMaTUYHOCTH U AHTUAPOMATUYHOCTh

Kommytupytor nu oneparopsl A u B ecniu A= x; B=y.?

Jluneen nu oneparop A= x2?

JIoKaXuTe TMHEHHOCTH oniepaTopa d/dx

JlokaxkuTte, uto oreparop 1 d/dX IuHEEH U SPMHUTOB.

Y nosnerBopset au dynknus exp(ax) ypasuenmo Lf=Lf, ecim L = d¥/dx??

Orennte K03 HUIMEHT NIPO3PAYHOCTH  MOTEHIMANBHOTO 6apwepa, ecan: Do=1, Uo-E=1078
Tk, = 10%%r, 1 = 10%

B pamkax JJ-cBsi3u ycTaHOBUTE TEPMBI IS SJEKTPOHHON KOHpUTypanuu Sp.

YcTaHOBHUTE BCE BO3MOXKHBIE TEPMBI JJISI CHCTEMBI U3 JBYX P-3JIEKTPOHOB, BHIOEpUTE Ha
OCHOBAaHMM W3BECTHBIX Bam mpaBull OCHOBHOW TepM (ucmoiyib3yiiTe cxemy Paccena-
Caynnepca)

Omnpenenure KOHCTaHTY 3kpanupoBanus S s AO 1s,2p,3p atoma xiopa.

Omnpenenure >pdeKTUBHBIN 3apsia aapa 1 6S AIeKTpOHa aToMa a0 THHUS

Hcnonp3zys MOX mnoctpoiiTe numarpamMmy 3HepreTndeckux ypoBHed n-MO m cxembl uX
3aMOJHEHUS dJIEKTPOHAMU JJISl IUKIOTMPOTICHUIFHON CUCTEMBI (CITydan KaTHOHA, pajfKana u
aHUOHA).

Ucnonb3ys rpaduueckuii meron @Dpocrta ompenenuTe  IHEPreTUYECKHUE  YPOBHU
LUKIIOTIEHTAN-CH1IIa U OeH30J1a

[lepeunciure OCHOBHBIE JIEMEHTHI CAMMETPUHU MOJIEKYIT

Jaiite onpeneneHre MOHITHIO «TPYIIa»

Urto Takoe ToueyHas rpymnmna CHMMETPUU

Ornpenenure oneparyoo yMHOKEHUS JIJIs1 TOUEYHOU TPYIIIBI CHMMETPUHU

Kakum 00pa3oM MOKHO OTIHUUTE abeeBbl U HeabeaeBbl TPYIIIb?

Kakwue rpynmnel ciMMeTpun HanboJliee XapakTepHbI 711 MOJIEKY?
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49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.
77.

K kaxoii rpynne cuMMETpUH MOXKHO OTHECTU TOMOSJIEPHBIE IBYXaTOMHBIE MOJIEKYJIbI?

K kaxoii rpynne cuiMMETpUH MOXKHO OTHECTU T'€TEPOSAIEPHBIE IBYXaTOMHBIE MOJIEKYJIbI?
UTo Ha3bIBAIOT XapaKTEPOM IpYIIIbI?

JHanre onpenenenue repmuna «lIpeacrasienue rpynmns»

Kakue npezacraBineHuss OTHOCAT K HEIPUBOAUMBIM?

Kakue npencrasienus obo3Hauarotcs tg?

Kaxkue mpezcraBienus 0003HaqaroTcst b1?

Kakwue npezncrasienus o003HavaroTcs ay?

Kakue npezncrasienus 00603HavaroTcs €?

Omnpenenure 3J1eMEHThl CHMMETPHUH U TPYIIIY CUMMETPUN MOJIEKYJIbl aMMHAaKa.

[octpoiiTe TabIMIly YMHOXKEHHS ISl DIEMEHTOB CHMMETPHS MOJICKYJIbl aMMHAaKa.
[octpoiite kBaapat Kanu s rpynmnst Cay

OxapaxkTrepusyiTe npeodpazoBanue p-opOuTanei npu onepanusx cuMmerpuu rpymmnst Cay
OxapakTepusyiite npeodpa3oBanue d-opOuTaei mpu onepanusx cuMmeTpun rpymibl Coy
Omnpenenure xapakTepbl HEIPUBOIUMBIX NpeacTaBaeHuil rpynnsl Czy B 0azuce p-opOuTane
Omnpenenute XapakTepbl HEIPUBOAUMBIX TpecTaBieHuil rpynimbl Coy B 0aszuce d-opOuTaneii
UeMy paBHO YHCIIO HEMTPUBOIUMBIX IPEICTABIECHUMN TPYIIIbI?

[IpuBeauTe nmpuMepsl MOJIEKYI ¢ Irpynnoi cummeTpun Dan

[IpuBeauTe nmpuMepsl MOJIEKYI ¢ Ipynnoi cummeTpuu Dsh

[IpuBeauTte mpruMepsl aMOP(PHBIX BEILIECTB

Kakwue cBoiicTBa sBIsAIOTCA HEOOXOAUMBIM TPU3HAKOM KpHcTasia?

Kaxkwne Teopuu crpoenus xuakoctu Bam n3BecTHbI?

Jaiite onpenenenne TepmuHy «MospHas pedpakius»

[Tpu kakux 0OCTOATENHCTBAX OBLTA OTKPHITHI ME30MOPGHBIE CBOMCTBA BEIICCTB?

Kaxkyto hopmy MoJIeKysT UMeNH KUIKOKPUCTAJUTMYECKUE BEIECTBA OTKPhIThIe PelinuTiiepom?
B uyem pasHuna Mexay JIHOTPONHBIMU U TEPMOTPONHBIMHU KUIAKOKPUCTAIUIMYECKUMHU
BEIECTBAMU?

B nureparype pacnpocTpaHeH TEPMUH «IUCKOTUKNY, 4YTO OH 0003Ha4aeT?

B kakux nensix ucrnonb3yercs sBICHUE K3anbTalus peppakiuu?

YTo NOHMMAIOT MO/ TEPMUHOM (CKUAKOKPUCTAIUINYECKOE TEPMOIIOKPBIBATION»?

3ananue: Ipu 293K nnotHocth a% pacTBopa BeliecTBa A B Bojie paHa d r/cm®, nokasaTenn
npesomiieHus N. Beruucnure MOJsipHYI0 pepakiifio BeeCTBa a, €CIH AJIs BOJbI INIOTHOCTh
1,000 r/cm®, a mokasaTens npenomienus — 1,333.

Ne | a% Bemmectso A d n
78. | 31,000 HCI 1,157 1,407
79. | 30,000 H2S04 1,220 1,370
80. | 40,012 HCIOs 1,293 1,367
81.| 17,034 LiBr 1,129 1,362
82. | 35,002 LiCl 1,174 1,414
83.| 24,501 NaCl 1,187 1,377
84.| 12,505 Na.SO4 1,116 1,352
85. | 9,0401 K2SO4 1,075 1,345
86. | 44,012 Ci12H22011 1,191 1,406
87.| 44,023 CO(NH2) 1,121 1,400
88. JlunonbHbIii MOMEHT. TToMsIpHbIE U HETMOJISIPHBIC BEIIECTBA.
89. BekTopHO-aIqUTHBHAS CXeMa pacyueTa AUIMOJbHBIX MOMEHTOB
90. MarHuTHBI MOMEHT M MarHUTHAast BOCIPUUMYHMBOCTD BEIIIECTB
91. Metoasr DIIP u JAMP
92. DieKTpoHHBIE, KOJebaTeIbHbIE U BpaIlaTeIbHbIE YPOBHH SHEPTUH.
93. MounekynspHbie ciekTpbl. [IpaBuia oT6opa.
94. DHepreTHYECKHUE KPUTEPHH CYIIECTBOBAHUS MOJIEKYIT
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95. JlucnepcuoHHOE, OPUEHTAMOHHOE U UHIYKIIHOHHOE B3aUMOICHCTBHE
96. DHeprus XuMHUYECKUX CBA3EM U METO/Ibl €€ ONpEAETICHUS

97. Dxcumepbl U 3KCUILIIEKCHI

98. Teopust KPUCTALITUYECKOTO TOJIS

99. CrieKTpOXUMHUYECKUH psifg

100. Teopema fAna-Temnepa

Kputepuu onenku:

Kpurepuii Ouenka | YpoBeHb

CTyzneHT He UMeeT OOJIBIIOro KOJIMYECTBA MPOITYIIEHHbIX 3aHATHH (00-
nnee 20%), a mpy BBIIIOJHEHUH 3a/laHUui B 00JaCTU TEOPUU CTPOECHMUS BE-
II[ECTBa, HAIIPaBJICHHBIX HA KOHTPOJIb OCBOEHUSI KOMIIETEHIINH, yKa3aH-
HbIX B PI1/], oH nmoka3an 3HaHUs, HEOOXOAUMBIE [l PEILIEHUs IOCTaB- |3a4TEHO | MOPOTOBBIH
NeHHOMW 3a/1a4uM. BhINoTHEHHbIE KBAHTOBOMEXaHUYECKHE pacueThl 0a3u-
pYIOTCS Ha TJ1yOOKOM 3HAaHUU COOTBETCTBYIOUINX Pa3/ieIOB MaTeMaTu-
KW, UX pe3yJbTaThl HE UMEIOT 3HaYMTENbHBIX MOIPELTHOCTEHN, a BHIBOIbI
COOTBETCTBYIOT IOJIY4YEHHBIM pe3ynbTartaM. [Ipu oTBeTax Ha JA0MOJHU-
TeJIbHbIE BOIPOCHI CTYJCHT HE UCIIBITHIBAET 3aTPYAHEHUHN U crIocOOeH
chOpMyIUPOBATH YETKUE OJTHO3HAYHBIE OTBETHI.

CTyJIEHT MMEET 3HaYUTEIbHOE KOJMYECTBO MPOMYILIEHHBIX 3aHATHI, a
[P BBITIOJIHEHUH 33/TaHUI B 00JIaCTH TEOPUHU CTPOSHUS BEIIECTBA, HAIl-
[PaBJICHHBIX Ha KOHTPOJIb OCBOEHUS KOMITETCHIINH, yKa3aHHbIX B PII/I, on
HE MoKa3aJ 3HaHUH, HEOOXOIMMBIX /ISl PEIICHUS TTOCTABICHHON 3a/1au. | He HE
PacyeThbl BBIMOTHEHBI CO 3HAYUTENbHBIMH MTOTPEIIHOCTSIMU, a BBIBOJIBI HE|3a4TEHO |C(hOPMHPOBAH
COOTBETCTBYIOT MOJIyUEHHBIM pe3ynbTaTam. [Ipu oTBeTax Ha AONOIHU-
TEJIbHBIE BOIIPOCHI CTYACHT UCIBITHIBAECT 3HAUUTEIIbHBIE 3aTPyIHEHUS U
HecrnocoOeH chopMyIHpoBaTh YETKUX OJHO3HAYHBIX OTBETOB.

O1eHOYHBIE CpEICTBA JUII HMHBAJIHIOB W JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3I0POBBSI BEIOUPAIOTCS C YUETOM UX WHAWBUIYAITBHBIX IICUX0(YU3NIECKUX 0COOCHHOCTEH.

— Tpu HEOOXOAMMOCTH WHBAIWAAM M JIMIIAM C OTPAHMYCHHBIMH BO3MOXXHOCTSIMH
3II0POBBS MPEIOCTABIISIETCS JIOTIOTHUTEIILHOE BPEMsI IS TTOJITOTOBKH OTBETA HA DK3aMEHE;

— P TIPOBEJICHUH TPOIIEYPhI OIICHUBAHUS PE3YIbTATOB 00yUCHHSI WHBAIUIOB H JIUI] C
OTrPaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI IPEIyCMATPUBACTCS MCIIOJIb30BAHHE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHANBUAYAIbHBIMH OCOOCHHOCTSIMU;

— TIpU HEOOXOAMMOCTH 151 OOYYAIOUIMXCS ¢ OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI

Y WHBAJIUIOB MPOIEIypa OICHUBAHUS PE3YJILTATOB OOYUYCHHs IO JUCIUILUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouienypa oleHUBaHUsI PE3yJIbTATOB OOYYCHUsI WHBAIMUIOB W JIUI] C OTPAHUYCHHBIMHU
BO3MOJKHOCTSIMU 3JIOPOBBSI 110 JUCIHHIUIMHE (MOJYJII0) IPEAyCMaTPUBAET IPEIOCTABICHHUE
uHpopmanuu B (popMax, aganTUPOBAHHBIX K OTPAHHYCHHSM WX 370POBbS W BOCIPHSITHUS
nHpOopMauu:

JInst TiIL ¢ HapyIIeHUSIMH 3pSHUS:

— B IIeYaTHOM (hOpMe YBETHUSHHBIM HIPU(TOM,

— B (JopMe FIIEKTPOHHOTO JIOKYMEHTA.

JInst TiIL ¢ HapyIISHUsIMH CITyXa:

— B reyatHoi (opme,

— B (JopMe FIIEKTPOHHOTO JIOKYMEHTA.

JInst UL ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENILHOTO arrapara:

— B reyatHoi (opme,

— B (JOpMe AIIEKTPOHHOTO JTIOKYMEHTA.

JlaHHBIM TepeueHb MOXKET ObIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHI'€HTA
oOyJaronuxcs.
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5.IlepevyeHb OCHOBHO¥ W IONOJTHUTEILHOM JIHTEPATYPbI
5.1 OcHoBHasi 1uTEpaTypa
1. Munkun, B.W. Teopus crpoenus monekyin [Tekcer] : yaeOHOE mocoOue [isi CTYACHTOB BY30B
/ B. 1. Munkus, b. 4. Cumkun, P. M. Munses. - 2-e u3z., nepepad. u gom. - PoctoB u//1 :
®enunkc, 1997. - 558 c¢. - (YueOnuku u ydeOHbie TocOOus). - bubmmorp. B konue ri. - ISBN
5222001067

2. Hupenscon, B.I. KBanroBas xumusi. MoJieKyibl, MOJIEKYISIpHBIE CHCTEMBI U TBEpABIE TeJa
[Tekcr] : yuebHOe mocobue mis crymeHToB By3oB / B. I'. Iupenscon. — M. : BUHOM.
Jlabopatopust 3nanuit, 2010. — 495 c., [12] n. LB. Un. : un — (YueOHUK 11l BBICIIEH
rkoutbl ). — bubenuorp. B konte rimas. — ISBN 9785996300808

3. Kpamenwnnun, B.M. KBanToBass XuMus W KBaHTOBas MEXaHWKa B MPUMEHEHUH K 3agadam
[DnexkTponHbIil pecype] : yuebHoe mocodue / B.M. Kpamenunun, E.I'. I'azenayp, JI.B.
Ky3pmuna; KemepoBckuil rocynapcrBeHHblii yHuBepcuter. — Kemeposo, 2012. — 56 c. —
ISBN 978-5-8353-1298-6. — Pexxum moctyna:
http://biblioclub.ru/index.php?page=book&id=232678

5.2 lomosiHuTE/ILHAS JIUTEPATYpPa
1. TI'puboB, JLLA. DnemeHTH KBAaHTOBOW TEOPHUU CTPOEHUS U CBOMCTB MoJiekyn [Tekct] :
[yaeonoe mocobue] / JILA. I'puboB — Honronpymnsiii: Uaremnexr, 2010. — 310 c. : wi. —
(DusrexoBckuit yaeOHuk). — bubmmorp. B konme riias. — ISBN 9785915590822

2. Crenanos, H.®. KBanToBas MexaHWKa W KBaHTOBast XUMHS [TekcT] : yueOHUK 115t
CTyAeHTOB XUM. Qak. yH-ToB / H.®. Crenanos; Bexymuii pea. P.I'. EcakoBa. — M. : Mup :
N3n-Bo Mock. ya-Ta, 2001. — 519 c. — (Teopernueckne 0CHOBBI XUMHH ). — bubnuorp. : c.
506 — 508. — ISBN 5030034145

5.3 Ilepuoanueckue U3 TaHus

1. XKypnan oOmieit xumun
2. XypHan HEOpraHUYECKOW XUMHUHU
3. XKypnan ¢puzndeckol XuMuu

6. Ilepeyenbp pecypcoB  HH(OPMANUOHHO-TEJEKOMMYHMKAIIMOHHON  CeTH
«HTEepHEeT», HeOOXOAMMBIX /1JI5l OCBOEHHUS TUCHUILIUHBI

1. UnTepHer caiiTbl BeAylux rocyaapctBeHHbIXx BY30B n HayuHbIX opranusanuii PO:
MI'Y, CIIoI'Y, PXTY, HI'Y, KyoI'Y, PAH P® u np.

2. Poccuiickoe oOpazoBanue, heaepansusiii mopran — URL:http://www.edu.ru

3. NnTepakTuBHAas 6a3a TaHHBIX KHUT U )KypHaloB SpringerLink.

4, Xumunueckuii peqakrop ChemSketch:http://www.acdlabs.com

5. www.humuk.ru

6. DiextpoHHas bubnuorednas cucrema «Jlauby (https://e.lanbook.com)

7. MeToanueckue yKa3aHus Ui 00y4aOUIMXCS MO AUCHHUILIMHE

ITo kypcy «CTpoeHue BelecTBay MpeLyCMOTPEHO IPOBEACHHUE ayAUTOPHBIX 3aHSATUHN B
dopme nekiuit W OpakTHdeckux  3aHATHH. Jleknus  mpenmonaraer  mepedady B
CTPYKTYpPUPOBAaHHOH (opMe CHCTeMaTH3MpOBaHHOW HH(OpManuu OoJjbmoro o0bEMA.
[Tocemnienre U KOHCHEKTUPOBAHUE JIEKIIMM CTYJEHTaMHU CIIOCOOCTBYET (POPMHUPOBAHUIO OOIIUX
MIOAXOJ0B W NPHUHLUIIOB YCBOEHUS COJAEP)KAHMUSA JAHHOW JMCUUIUIMHBL, COAECUCTBYET
aKTHBHU3AI[MM MBIIUICHUS, HAlEUBAeT Ha JAIbHEHIIYI0 CaMOCTOSITENbHYIO IO3HABATEIbHYIO
JESITEIbHOCTh. PEKOMEHyeTCsl KOHCIIEKTUPOBATh JIEKIUHU 10 NPUHLUIY BBIIEIEHHUS ONOPHBIX
MYHKTOB TOM MJIM MHOM TEMBbI, YTO MO3BOJIUT B JIaIbHEHIIIEM YTIyOsaTh MOTy4YeHHbIE HA JEKIHIX
3HaHUS TPU TMOMOIIM JONOJIHUTENbHBIX UCTOUHUKOB MHpOpManuu. Pa3niensl nekuuii, KoTopsie
BBI3BIBAIOT 3aTPYAHEHHsI, MOTYT OBITh OOCYXJIEHBI B (hOpMe BOIIPOCOB, 3aJaHHBIX MOCIE JIEKIUH,
WM B XOJ1€ KOHCYJIbTALlUH.
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[IpakTueckue 3aHATHS, B XOJE€ KOTOPBIX IPOBOJUTCS KpPATKUH OIPOC CTYAEHTOB U
00CYKJIEHHE BOIPOCOB U3y4aeMON TEMBbI, CIIOCOOCTBYIOT JIyYIIIEMY YCBOCHHIO TEOPETHUYECKOTO
Marepuana. llpy moAroroBke K MPakTUUYECKUM 3aHATHSAM PEKOMEHIYETCsl Ha IEpBOM 3Talle
TIIATENIBHO MPOpPadOTaTh KOHCHEKTHl JEKIMHA. B ciydyae BO3HMKHOBEHHMS BOMPOCOB TIO
TEOPETUYECKHM Tpo0eMaM MaTeMaTUYeCKHMX OCHOB KBAaHTOBOMEXaHMYECKOTO OIMUCAHUS
TEOPUM CTPOEHMS BEUIECTBA PEKOMEHJYETCsl MOBTOPUTH COOTBETCTBYIOIIME pas3deibl Kypca
MaTeMaTHKU.

Baxknedmum »TanoM OCBOEHMSI AMCLUMIUIMHBI SIBJIIETCS CaMOCTOsATenbHass paborta. B
mporecce MOArOTOBKH peepaToB CTYJCHTHI COYETAIOT CAMOCTOSTENIBbHYIO WHIMBHIYATbHYIO U
IPYNIIOBYIO paboTy, 4YTO SBJISETCS BAXKHEWIIMM JTalloM OCBOEHUS JUCUHUIUIMHBL. [lpu
MOJATOTOBKE  pedeparoB  PEKOMEHAYETCS  COCTaBHTh  MOJPOOHBIA  IJIaH,  KOTOPBIU
MpeAyCMaTpuBaeT M3y4eHHE KaK OCHOBHOW Y4eOHOM, Tak W JOMOJHUTEIHHOM HaydHOU
auTepatypsl. B Xonae MOATOTOBKM ClEIyeT HCIOJIb30BaTh KaK TPAJAWIHMOHHBIE HCTOYHUKHU
uHpopmMaluy, TaKk M DJIEKTPOHHbIE OHOIMOTEYHblE cucTeMbl. WutocTpaTHBHBIA MarepHal
TOTOBUTCSI B BUJE IPE3CHTALMU, KOTOpas JOJDKHA OTPa)kaTb OCHOBHOE COJACPKAHUE KAXKIOTO
pasnena pedepara. CHHCOK HCHIOJIb30BAHHBIX JINTEPATYPHBIX HMCTOYHHMKOB COCTAaBJISETCS B
COOTBETCTBUU C CYLIECTBYIOIIMMH HOPMaMH OMOIHOrpaguecKkoro OnucaHus.

Ne HaunmeHoBanue DopMBI CAMOCTOATEIBbHOI PadoThI ®opmbl
pasaena OTYETHOCTH
1 KBanToBomexanmnueckasi| CaMmocTosiTeIbHOE M3ydeHue paszzenoB. [loaroroBka YO
TEOPHS CTPOEHUS K MpakThyeckuM 3aHsaTHsM. PabGorta ¢ yueGHOI
BellleCTBa JUTepaTypoil, 6a3aMu JaHHBIX B ceTu Internet.
2 |CumMeTpust MOJICKYJT CamocrosiTenibHOE M3ydeHHe pazaenoB. [loarotoBka YO

K TIPaKTHYECKUM 3aHATHAM. PaboTta ¢ yueOHOU
JIUTEPATypoii, 6a3amMu TaHHBIX B ceTH Internet.

3 [DHepreTuyeckue CamocrosaTensHOE HW3Yy4YeHHE pas3aenoB. Pabora ¢ P
ACTIEKThI CTPOCHUS yueOHOM JHTepaTypoil, 0a3amMH JdaHHBIX B CETH
MOJIEKYIL. Internet. TloarotoBka pedepara ¢ HCHOJb30BAaHUEM
DIJIEKTPUUYECKUE U y4eOHOI U COBPEMEHHOW HAYYHOU JINTEpaTypHI.

MarHUTHbBIE CBOWMCTBA
BEIIECTB

4 |Ctpoenue BemectBa B | CamocTosATeNbHOE M3ydeHHE pasfenoB. [loaroroska YO
KOHJICHCUPOBAaHHOM K TpakTUYecKuM 3aHATUsAM. Pabora ¢ yueOHOU
COCTOSTHUU JUTepaTypoii, 6a3aMu JaHHBIX B ceTH Internet.

8. Ilepeuenb MHGOPMANMOHHBIX TE€XHOJIOTHIi, HCNOJIb3yeMbIX MPH OCYLIECTBJIECHUH
o0pa3oBaTe/IbHOIO Mpouecca Mo JMCHUILIMHE (MOAYJ/110) (IPH HE0OX0AMMOCTH)

8.1 IlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOI0 00ecreYeHus

[Ipu BBINIOJHEHWH pACUYCTHBIX 3a7ad W paboTe Hax pedeparaMu  HCIOJIB3YETCS
cienyroniee mnporpamMmmHoe obecrnedenue: Microsoft Office (Word, Excel), ACD Labs
Chemsketch, Komnbrotepnas nporpamma Hyper Chemistry.

8.2 Ilepeyenb He0OX0AMMBIX HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

1. Koncynprantllnroc: http://www.consultant.ru

2. @enepanbHblil HeHTp HHPOPMAITMOHHO-00pa3oBaTeNbHBIX pecypcoB. URL:
http://fcior.edu.ru.

3. Poccuiickuii oOpazoBarensHbii moptan. URL: http://www.school.edu.ru.

PexomMenyeTcst Takke HCIOIb30BaTh COBPEMEHHBIE 0a3bl MPO(ECCHOHATBHBIX TAaHHBIX.
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9. MarepuajJibHO-TeXHMYeCKasi 0a3a, HeoOXoauMasi I OCYIIECTBJIEHHSA
00pa30BaTeILHOTO NMpoIecca MO AUCHUTIIINHE (MOTYJII0)

Jisi MaTepualibHO-TEXHHUYECKOTo obOecnedeHuss AUCHUIUTUHBL «CTpoeHue BelecTBa»
UCIIOJIb3YeTCs MEJIOBas IOCKa U yuyeOHO-Hay4yHas annapaTtypa (MHT€paKTHBHas JI0CKa, HOYTOYK,
MYJIBTUMEIUHHBINA TIPOCKTOP).

JInst penieHus MoCTaBJICHHBIX 3a7a4 TpeOyercs: Takke [IDBM ypoBHs He Hike Pentium
IV ¢ omnepanmonnoii cuctemoit Windows XP / 7 / 10, kommnbroTepHast mporpamma Hyper
Chemistry.

No
Bt pabot MarepuanbHO-TEXHUYECKOE 00€CTICUCHUE TUCITUTITMHBI
P (MOZyIsT) ¥ OCHAIIEHHOCTh
1 Jlexunonnbie 3auatust | JIEKIMOHHAs ayIUTOPUS, Ay TUTOPHS JIJIs1 TPOBEACHUS

CEMUHAPCKUX 3aHATUHN, TPYNIIOBBIX M UHIUBUIYAIbHBIX
KOHCYJIbTAIMM, MPOMEXYTOUHOH arTecTanuu tumna ayz. 234C,
cHaOKeHHasi KOMIUIEKTOM y4eOHOI MeOenu, HHTepaKTUBHON
JIOCKOM, MEJIOBOM JOCKOM, HHTEPAKTUBHBIM IIPOEKTOPOM H
HOYTOYKOM.

2 Cemunapckue 3ausatust | JleknmonHas ayautopus, yueOHast ayIuTopus Ui IPOBEACHUS
3aHSATUN CEMUHAPCKOTO TUIIA, TPYIIOBBIX U WHIUBUIYaTbHBIX
KOHCYJIbTAIIUH, TEKYILIETO KOHTPOJIS U IPOMEKYTOUYHON
arrectanuu (ayn. 416C), cHab)keHHAst KOMIUIEKTOM Y4eOHOM
MeOeH, HHTEPaKTUBHOM JIOCKOM, MEJIOBOW TOCKOM,
WHTEPAKTUBHBIM POEKTOPOM M HOYTOYKOM.

3 CamocrosiTennbHas Yuranensiii 3a51 KyOoI'Y, ocHaIeHHBII KOMIIBIOTEPHON

pabora TEXHUKOU ¢ BO3MOKHOCTBIO MOJKII0OUEHUS K ceTu «HTepHeT»,
IPOrpaMMO SKPAaHHOTO YBEIUYCHHS U 00eCTIeueHHbII
JIOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeIIbHYIO
Cpelly YHUBEPCUTETA;

Y4eOHbIC ayAUTOPUH IS CAMOCTOSATEIBLHOM pabOThI
00yJaronIMXxcsi 1 KypCoOBOT'O MPOCKTUPOBAHUS, OCHAIIIEHHBIE
KOMITBIOTEPHOM TEXHUKON C BO3MOXHOCTBIO TOIKITFOYCHHS K
cetu «MuTepueT»: ayn. 431C, 433C, 428C, 443C.
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