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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  JIaHHBIX O  CTPYKType  BemecrBa W  (PyHIaMEHTaJIbHBIX  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, OINUCHIBAIOIIMX CTPOCHUE BEHIECTBA, KakK
OCHOBBI TEOPETHUECKON U IKCIIEPUMEHTAIBHON XHUMMUH;

- dopMmupoBaHME yMEHHs NPUMEHATh TEOPETHUYECKHUE 3HAaHUSA B OOJACTH CTPOCHUS
BEIIECTBA JJISl PELIeHMs] TPAKTUYECKUX 3aj]au JajibHENIIel npodeccnoHanbHOM 1eATeIbHOCTH.

1.3 MecTo tucuMIJIMHBI (MOYJis1) B CTPYKTYpe 00pa3oBaTeibHOI NPOorpaMMbl

Huctummaa «CTpoeHHe BEIIecTBa» OTHOCUTCS K JWCIHMIUIMHAM BapHATUBHOW YacTH
6moka 1 yueGHOTO TIITaHA.

21.]'[51 OCBOCHUS ﬂaHHOﬁ JUCHUITIINHBI HeO6XO,ZII/IMBI 3HaHUA 110 KypcCaMm «d)mm(a»,
«Marematuka», «Heopranmueckas Xumusi». 3HaHHMsI, TIOJYYEHHBIE B ITPOLIECCE U3YUEHUS TAHHOU
IMCUUIUIAHBI, HEOOXOAMMBI ISl YCHEIIHOTO W3y4eHHsS KypcoB «OpraHuueckas XAMUS,
«Du3nveckas XuMuUs», «XUMUS KOOPIMHAIMOHHBIX COCTUHCHHI.

1.4 TlepeueHb NJIAHMPYEMBIX Pe3yJbTATOB OOYYEHHSI MO JUCHHUILIAHE (MOIYJIIO),
COOTHECEHHBIX € IUIAHNPYEeMBbIMH Pe3y/JbTATAMH 0CBOEHHS 00pPa30BaTeJbLHOI MPOrpaMMbl

[Ipouecc nzyueHus: QUCUMILTMHBI HAIIPaBJIeH HAa (OPMUPOBAHNE KOMIIETCHIIUN

[1K-3; OIIK-1
Ne HNupexc |  Conepxkanue B pesynpraTe u3yueHus: yaeOHON AUCIUITIIUHBI
. | KOMIET | KOMIETeHIH o0yuarouecs: 10KHbI
eHIMU | (Uiu e€ 4yacTH) 3HATH yMeTh BJIA/IETh
1. I1K-3 Brnanenunem - bazoBeie monoxe- |- [IpuMensaTs Teope-Meronamu uHTEP-
CUCTEMOM HUsI KBAaHTOBOM MeXa-TUYECKHE 3HAHUS  [IPETalUUIKCIIepU-
(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 JUISl UX UHTEPIIPETa- [CBOMCTB BELIECTB, [UECKOU TEOPUHU
1005048 VX DHEPTETUYECKUX [CTPOCHUS
- OCHOBHBIE MOJIOXKE- XapaKTEPUCTHK U [BEILIECTBA;
HUS TEOPUU CUMMET- [CTPYKTYPbI - OCHOBHBIMUMETO-
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




OIIK-1

CrniocoOHOCTHIO
UCTOJIb30BATh
MOJTy4eHHBIE
3HaHUS
TEOPETUYECKUX
OCHOB
(byHIaMeHTaIb-
HOM XMMHUH IIpU
pereHnn
npodeccuo-
HAJIbHBIX 33144

- ba3oBbie 3aKOHEI
KBAHTOBOM MCEXaHUKH
- OCHOBHBIE pa3/eiibl
MaTeMaTHUECKOM
TEOpUU, HEOOXOIU-
MBI€ I KBAHTOBO-
MEXaHUYECCKOI'0
MOJICIIMPOBAHNS,

- CnocoOBI UCIIOJIb-
30BaHMS OCHOBHBIX
Teopuil B 001acTi
CTPOCHHS BEIIECTBA
UIST OITMCAHUST XUMU-
YECKUX MPOIIECCOB

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

- Criocobamu uc-
M0JIb30BaHUsI0a30-
BBIX pa3/IeNOB COB-
[PEMEHHOM MaTeMa-
TUKH JJIs aHalin3a
mpoOJieM omucaHus
CTPYKTYPBI U peak-
IIMIOHHOM CII0CO0-
HOCTH BEIIECTB;

- Meroamu nmpume-
HEHUS TTOJTyYECHHBIX
TEOPETHUYECKUX pe-
BYIbTaTOB JJIsI
MPaKTUYECKOTO HC-
MOJIH30BaHUSI B 00-
ITaCTUTIPOTHO3UPO-
BAHMS PEAKIIMOHHOU
CITIOCOOHOCTH Be-
IIIECTBA U €r0

CTPYKTYPBI

2. CTPYKTYPA U COAEPKAHUE JUCHUITJIMHBI

2.1 Pacnipenesienne TPyA0€MKOCTH IMCIUILIMHBI 110 BHAaM padoT

Bun paéorsl Bcero CemecTp (4achl)
4yacos 5 6 7

KonTakTHasi paboTa, B TOM 4HcJIe:
AYIUTOPHBIE 3aHATHSI, BCETO
3aHATHS JEKIIMOHHOTO TUTIA 18 18 - -
JlabopaTopHbIC 3aHATHS
3aHATHS CEMHHAPCKOTO THIA 36 36
HNuas koHTaKkTHasi padora: - -
KonTponupyemasi caMoCTOsATEIIbHAS 4 4 - -
pabota(KCP)
ITpomexyrounas arrecranus (UKP) 0,2 0,2 - -
CamocrosiTesibHas padoTa B TOM YHCJIe: - -
KypcoBast pabota - - - -
[IpopaboTka yueOHOTO TEOPETHIECKOTO 39,8 39,8
MaTepuala
BrInosHeHne WHMBYTyIbHBIX 3aaHUI - - - -
Pegepat 10 10 - -
IloaroroBKa K TeKymeMy KOHTPOJIIO - - - -
KonTpoJas - -
IToaroroBKa K 3K3aMeHy - - - -
Oomas Yacos 108 108 - -
TPYA0E€MKOCTh B toMm uucne 58,2 58,2 - -

KOHTaKTHOM paboThI

3a4ETHEBIX €IUHHAIL 3 3 - -




2.2 CTpyKTYypa AMCUMILINHBI

OcHoBHEIC pasaciibl AUCHHUITJIMHBIL

Ne HaumeHoBaHue KoJ1-Bo yacoB
pasaenoB(Tem) BCero | AyautopHasi padora BueaynuropHas
pabora
JI 113 JIP CPC
1 2 3 4 5 6 7
1 | KBanToBOMEXaHUYECKas 28 6 10 - 12
TEOPHS CTPOEHUS BEIIECTBA
2 | CummeTpust MOJICKYI 22 4 8 - 10
3 DHEpreTUYecKue acreKThl 31,8 4 10 - 17,8
CTPOEHUS MOJIEKYJI.
DNEeKTPUYECKUE U MarHUTHBIE
CBONCTBA BEIIECTB
4 | CtpoeHue BelIecTBa B 22 4 8 - 10
KOHJICHCUPOBAHHOM
COCTOSTHUH
Hroro 103,8 18 36 49,8
2.3 Conepxanue pa3aejioB IMCUUIIMHBI
2.3.1 3aHATHSA JIEKIMOHHOI'0 THIIA
No | HaummenoBanue Conepxanue paszaena dopma
/T pasnmena TEKYIIETO
KOHTPOJIS
1 KBanTtoBo- MaremaTrnueckuii anmnapar KBAaHTOBOM XUMHH.
MexaHnudeckas | OmnepaTopbl, COOCTBEHHbBIE (DYHKITUU U COOCTBEHHBIC
TeopuUst 3HauyeHus. Onepatop ['amunbToHa. CooTHOLIEHUE
CTPOEHHUS HEONPEIEIEHHOCTH. V CTHBL
BCICCTBA OCHOBHBIE OCTYJIATHl KBAHTOBOM XUMUH. ompoc
3amaun 0 cBOOOHOM JIBUKEHUU YaCTHUIIbI, ABMKEHUU
YaCTHULbI B IOTCHIIMAIIBHOM SILIUKE.
OMIOUPUYECKUE U MOTYIMIIMPUYECKUE METOIBI B
KBaHTOBOM XUMHH.
2 Cummerpus CummeTpusi paBHOBECHOM reoMeTpUIecKOoil
MOJIEKYJT KOH(MUTYpaLUUA MOJIEKYIbI. DJIEMEHThl CHMMETPHHU.
Onepanuu cummerpuu. ToueyHble rpynIbl CAMMETPHH.
[IpuBOIMMBIE 1 HENPUBOIUMBIE TPEICTABICHNUS.
Knaccudukarus atomoB u monekyn. [lapameTpsr,
OonpeACsIoINe FTCOMETPHIO MOJIEKYIIbI, MCXKbIICPHBIC YcrHbli
pacCTOsIHUS, BAJICHTHBIE YIiibl. BHyTpeHHME BpallleHUs Ompoc
mouekyl. [Torstre koHdopMauyu MOJIEKyII.
[IlaxmaTHBIE ¥ 3aT€HEHHbBIE KOH(DUTYpaITHH.




DHepreTUYecKue
ACTICKTBI TEOPUH
CTpOCHUS
BEIIIECTBA.
DIEKTPUUYECKUE
Y MarHUTHBIC
CBOICTBa
BEIIECTB

(DHEPreTUYEeCKUil KpUTEPHUI CYLLIECTBOBAHUS HEKOTOPOU
COBOKYITHOCTHU 3((PEKTUBHBIX aTOMOB KaK €IMHOMN
MACTHUIIBI — MOJIEKYJIbl. DHEprus 00pa3oBaHUs MOJICKYJI
13 CBOOOJHBIX aTOMOB.

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

OHeprus 00pa3oBaHUs MOJIEKyIbl. IIocTosHCTBO
DHEPrUU CBS3EH OJIHOTO BU/A 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 MOJIEKyYST BO BHEIIHEM AJIEKTPUUYECKOM
rosne. MTHaynMpoBaHHBI MOMEHT U MOJISIPU3YyEMOCTh
MoseKyll. Cpenssis MOJIAPU3yeMOCTb, AaHU30TPOIIUS
[TOJIAPU3YEMOCTH.

CBs3b MOJICKYJIAPHBIX IMIOCTOAHHBIX —UIIOJIBHOI'O
IMOMCHTA U MOJIAPU3YEMOCTU— C MAKPOCKOITHMYCCKNMHA
XapaKTCPUCTUKaMU BCIICCTBA.

MomnsipHas pedpakius. DMIUpUYEcKas cXxema pacuera
pedpaKiuii.

IMarHuTHBIN MOMEHT U MarHUTHAs BOCIIPUUMYHUBOCTD
MoJieKybl. COCTOSIHME MOJIEKYST B MAarHUTHOM TIOJI€.
/lnamarHuTHbIE U TapaMarHUTHbIE BEIIECTBA.
DeppomMarHeTusM.

3eeMaHOBCKHE YPOBHU SHEPTUH. Y CIOBUS AEPHOTO
MarHUTHOTO PEe30HaHCa.

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

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

OTHOCHTENHHOE MOJIOKECHUE 9JICKTPOHHBIX,
KOJIeOATEeIIbHBIX U BpalqaTCJIbHBIX ypOBHGfI OHCPIHH.

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

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

BHadcHUE MOJICKYJIAPHBIX CIICKTPOB MJISA pCHICHUSA
MPAaKTUYCCKUX 3adaY XHMHUYECKOM HAayKH.

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

BelecTBa. JKuJIKue KpucTalibl (X0JIECTEPUKH,
HEMaTUKH U TIp.). aeanbHble KprucTasuibl.
OCOOEHHOCTH YIIBTPATUCIIEPCHOTO COCTOSIHUSI BEIIECTB.
CTpyKTypa rpaHuIlbl pa3jiesia KOHISHCHPOBAHHBIX (a3.
2.3.2 3aHATHSA CEMHMHAPCKOI0 THIIA
Ne| HaumeHoBaHue TemaTuka NPAKTHYECKUX 3AHATHI CEMUHAPOB dopma
pasaena TeKyliero
KOHTPOJIs
1 | KanToBo- MareMaTtnueckuii annapar KBaHTOBOM XUMUH.
MeXaHU4ecKas Omneparopsl, COOCTBEHHbIE (PYHKLIUN U COOCTBEHHbBIE
TEOpUs CTPOCHUS 3Ha4ueHHs. OCHOBHBIE MOCTYJIAThl KBAHTOBOW XUMUH. v .
CTHBIH
BeIlleCTBA
VYpasuenue Hlpeaunrepa ompoc
3amayu 0 CBOOOTHOM JIBH)KCHUH YaCTHUIIBI, IBHKCHUHT
YaCTHUIIHI B IOTCHIIMAIILHOM SIIITUKE.
DOMIUPUYECKUE U TIOTYyIMITUPUIECKUE METOIHI B
KBaHTOBOM XMMUH.
2 | Cummetpust CuMMeTpHsi paBHOBECHON T€OMETPUYECKOM VYcrHblid
MOJIEKYJT KOH(pUTypalu MOJIEKYIbl. DIEMEHTbl CUMMETPUU. omnpoc
Onepanyu cuMmMmeTpuu. TodyeuHble 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 JUITOJIBbHBIA MOMEHT B KJIIACCUYECKOM
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 — JUIIOJIBHOT'O
MOMCHTA U MOJIAPHU3YEMOCTH — C
MaKpPOCKOIMNYCCKUMHU XapaKTCPUCTUKAMHU BEIICCTBA.

MonsipHas pedpakuus. IMOUprUUecKas cxema
pacyera pedpakuii.

MarsuTHBIM MOMEHT M MarHUTHas
BOCIIPUUMYHUBOCTH MOJIEKYJIbl. COCTOSIHME MOJIEKYIT
B MarHUTHOM I1oJjie. JluaMmarHUTHBIE U
rapaMarHuTHbIE BellecTBa. PeppoMarHeTusm.

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, KoJieOaTebHON U BpalaTeIbHON
COCTaBJISIFOLLUX.

OTHOCHUTENBHOE MOJIOKEHUE DIIEKTPOHHBIX,
K0J1e0aTeJIbHBIX U BpalllaTeJIbHBIX YPOBHEHN 3HEPTUU.

BpamaTensHbie, KojeOaTebHbIC U SIEKTPOHHBIS
cnekTpsl. [IpaBuna otbopa.

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

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

KOHACHCUPOBAHHOM TCOpUA IMIPOBOAUMOCTH.

COCTOSAHHH

Kupakve KpucTasuibl.

Oco0eHHOCTH yABTPAaTUCIEPCHOTO COCTOSHUS
BEIIECTB.

MexMOoJIeKyIsIpHOE B3aUMOACHCTBHE

KomnnekcHbie coenunenus. Teopust
KPHUCTAJUTMYECKOTO TOJIL ¥ TEOPHS MOJIS JIUTAHIOB.

2.3.3 JlabopaTopHble 3aHATHUSA

He npenycMoTtpensl

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IIPOEKTOB)
He nnanupyetcst B COOTBETCTBHH ¢ YU€OHBIM TpauKoM.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecneyeHHs AJIs1 CAMOCTOSATEIbHO padoThl
o0yyaromuxcs 1Mo JMCUHIJINHE

Ne

HaumeHoBaHue pa3zjaesia

IlepeyeHb yueOHO-MeTOAUYECKOTO O0ecTeYeHUust

KBaHTOBO-MeXxaHndeckas
TCOPHA CTPOCHHUA
BCIICCTBA

[upenbcon, B.I. KBanroBas XUMUSL. Monekyisl,
MOJIEKYJIIpHBIE CHCTEMBbI U TBepable Tena [Tekct| : yuebHOe
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 :

Kpamenunnun, B.M. KBantoBass xumusi 1 KBaHTOBasi MEXaHHKa
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 _book_view_red&bo

ok _id=232678

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




CuMMeTpus MOJIEKYTT Munkun, B.1. Teopust ctpoenust mosiekyn [Tekcr] : yaeGHOE
nocobue ams ctyaeHToB By3oB / B. 1. Munkus, b. . CumkuH,
P. M. MumnsesB. - 2-e u3n., nepepab. u gom. - Pocro H/Jl :
®ennke, 1997. - 558 c. - (Yuebuuku u ydeOHBIC TIOCOOHS). -
buGmuorp. B konue 1. - ISBN 5222001067

3 | DHepreruueckue acniektsl | MunkuH, B.. Teopus crpoenust monekyn [Tekcr] : yueOHOE
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). -
BEILIECTB bubnuorp. B kon1e ri. - ISBN 5222001067

4 | CtpoeHue BelecTna B Hupenscon, B.T". KBanToBass ~ xumws. 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 A BbIcIIed mKoubl). — buObanorp. 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 yueOHnk). — bubmmorp. B xone 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 OTPAHHUYCHHSM UX 37I0POBbBS U BOCIIPHUSITUSI MH(DOpMAITUH:

J1J1s1 TUT] ¢ HApYIICHUSIMHA 3PCHHS:

—B MeYaTHOU hopMe YBEITMYCHHBIM MIPUPTOM.

J1J1s1 TUT] ¢ HApYIISHUSIMH CITyXa!

— B IIe4aTHOM (opmMme.

J1J1s1 T C HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO ammapara:

— B ITIeYaTHOM (opmMme.

JlaHHBII TIepeueHb MOXET OBbITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHI'CHTA
00yJaronuxcs.

3. OOpa3oBare/ibHbIE TEXHOJIOTHH

B yueOHoM mpouecce mno gucnuruimHe «CTpOEHHE BEIIEeCTBA» HCIOJIB3YIOTCS
KOHCEpBaTHBHbIC (JIEKI[UH), PENpOAYKTUBHbIE (TPAaKTHUYECKUE 3aHATHUS) U TBOPYECKUE
(moaroTtoBka pedepaToB) MegarornyecKue 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
JesITeNbHOCTD CTY/IEHTa HHBAIN/IA, TaK U B JESTEbHOCTD MPENOIaBaTENs .

4. OneHo4HbIe CPEACTBA ISl TEKYILIEro KOHTPOJIS YCIIeBAeMOCTH H IIPOMEKYTOYHOM

aTTecTaluu

Texymuii KOHTPOJb OCYLIECTBISETCS B YCTHOM M NUChbMEHHOM (opme B Ipolecce
MPAKTUYECKUX 3aHATHI NpU TNPOBEIECHUM KOJIJIOKBUYMOB, IpPH TMOATOTOBKE M YYacTHHM B
oOcyxnenun pedeparoB u pemeHun 3anad. IIpomMeXKyTOUHBIH KOHTpPOJIb OCYIIECTBIISIETCS
IIPUEMOM 3aueTa B 4 ceMecTpe.



CprKTypa (l)OH)Ia OLHECHOYHBIX CPEACTB NJIA TeKyHIei;l H l'IpOMe)KyTO‘lHOﬁ aTrecranum

Ne|  KonTposmpyemblid pa3aet Koa HaumeHoBaHMe OLIEHOYHOTI'O CpeI[CTBa|
KOHTPOJIUPYEMOii =
POTHpY Texkymmi IIpome:xyTouHas
KOMIIeTeHIIUH
KOHTPOJIb arrecranus
1 | KBaHTtoBOMEXaHUYECKAsI TEOPUS [K-3 VYcTHbIN onpoc 3auer
CTpOEHUS BEIIECTBA
2 | CummeTpust MOJICKYIT [K-3 VYcTHbIN onipoc 3auer
3 | DHepreTuyeckue acreKThl [K-3 Pedepar 3auer
TEOPUHU CTPOCHHUSI BEILIECTBA.
DneKTpUUecKrue U MarHUTHBIE
CBONCTBA BEIIECTB
4 | CtpoeHue BelecTBa B OIIK-1 VYeTHbIM onpoc 3auer
KOHJICHCHPOBAHHOM COCTOSIHUU

4.1®DoH/ OLIEHOYHBIX CPEACTB /s MPOBeAeHUsI TEKYIEH aTTecTAlNU
(8 momaom 00bEmMe DPOC mo muctumumHe «CTpoeHue BemiecTBay OQGOPMIICH Kak

MIPUJIOKEHHE K TIPOTPAMME)

4.1.1 IlpuMepsbl ynpaskHeHMH U 3a/1a4, PACCMATPUBAaEMbIX HA 3aHATHAX

1. Kommytupytot nu oniepatopsl A u B eciiu A=x; B=y.?

2. Jluaeen nu omeparop A= x2?

3. JlokaxxuTe TMHEHHOCTH oniepaTopa d/dx

4. JlokaxuTte, 9to omnepaTop 1 d/dX JHHEEH ¥ SPMHUTOB.

5. VYnosnerBopser i dynkius exp(ax) ypasraennto L =Lf, ecmul = d?/dx??

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

7. B pamkax JJ-CBs3u yCTaHOBHTE TEPMBI /IS DJICKTPOHHON KOH(UTypamuu SP.

8. VYcraHoBUTE BCE BO3MOXKHBIE TEPMBI Ui CHUCTEMBbl M3 JABYX P-3JIEKTPOHOB, BhIOEpHUTE Ha
OCHOBAaHMM W3BECTHBIX BaMm mpaBusl OCHOBHOW TepM (ucroiib3yiiTe cxemy Paccena-
Caynnepca)

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

10. Onpenenute 3hHexTUBHBIN 3apsn sapa A 6S 3JIEeKTpOHa aTOMa T'aI0JIMHUS

11. Ucnonp3ys MOX mocTpoiliTe AuarpaMMy SHEPreTHYeCKHX ypoBHeW m-MO M cXeMbl HX
3aMoJHEeHUS 3JIEKTPOHAMU JJISl HIUKJIOTPOTICHUIIBHOM CUCTEMBI (Cilydyan KaTHOHA, pajuKana u
aQHUOHA).

12. Ucnionb3ys  rpaduueckuit  meron Dpocra, ompenenure SHEPreTUYECKUE  YPOBHH
LUKIIOTIEHTaJueHIIa U OeH301a

13.Tlpu 293K mnotHocts a% pacTBopa BemectBa A B Boje pasHa d r/cm®, mokasarelnb
npenomiieHus N. Beruuciure MOJSIpHYIO pepakiifio BEeLeCTBa a, €CIH AJIs BOJbI TUIOTHOCTh
1,000 r/cm®, a mokasaTens npenoMieHus — 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
21. 9,0401 K2SO4 1,075 1,345
22. 44,012 C12H22011 1,191 1,406
23. 44,023 CO(NH>). 1,121 1,400
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KpnTeplm OCHUBAHHUA PE3yJIbTAaTOB YCTHOI'O OIIPOCA

Kpurepuii

Ounenka YpoBeHb

CTYZ[CHT YCIICUIHO OTBCYACT KaK Ha OCHOBHBIC, TaK U HAa JOIIOJHUTCIIb-
HBIC BOITPOCHI IO TCOPECTUUCCKUM OCHOBAM AW CHMUIIIIMHBI U I1IO BOIIPOCAM
€C MPAKTUYCCKOI'0O NPUIIOKCHUA IJId PCIICHHUA 3a1a4, BOSHUKAIOIIUX IIPU

M3YYEHUU CTPYKTYpPHI BEIIECTBA.

3a4TEHO| IOPOTOBbIN

CTYZIGHT HCIBITBIBACT 3aTPYAHCHUA IIPHU OTBETAX HA TCOPECTHICCKUC

BOITPOCHI U HE CIoco0eH MCHOJIb30BaATh TCOPCTUUCCKUC 3HAHUA IJIA

penieHus NpakTHYECKUX 3a/1a4, BOZHUKAIOUIUX IIPY U3YYEHUN CTPYKTYPBI

BCIICCTBA.

HE
3a4TeHO [c(hOPMHUPOBAH,

HE

4.1.2 llpumepHbIe TeMbI pedepaToB

Cunel Ban-nep-Baanbca

PaMaH-CHeKTpOCKOHI/Ifl u eé IMPUMCHCHHUEC B UCCIICAO0OBAHNN XMUMHYCCKUX BCIICCTB

CHGKTpBI JJFOMHUHECLICHITN

MaruuTHass BOCIPHUUMYHMBOCTh  BEMIECTB. DeppomMarHeTusMm.

deppUMarHeTuKH.
MonekynspHble MarHUTHI U IEPCIEKTUBBI X MCIOJIb30BaHUS

DHEprusi XUMUYECKUX CBA3EH U METOJIbI €€ ONPEICICHUS.

10. DkcuMeEpHI ¥ SKCHILICKCHI

AHTH(hEpPPOMATHETU3M.

OpueHTaIMOHHOE U JTUCIIEPCUOHHOE B3aMMO/ICHCTBHS U UX BIUSIHHE HA CBOKMCTBA BEILIECTB
Mertobl onipeAeieHus TUMOIbHBIX MOMEHTOB XUMHUYECKUX COCTUHEHU .
OIIP-criekTpocKonus U €€ MPUMEHEHNE K PEIICHUIO CTPYKTYPHO-XUMHYECKUX 3a/1a4

11. Cnexrpockomusi SIMP-BbICOKOTO pa3pelieHusi B UCCICAOBAHUU CTPYKTYpPhl OPraHUYECKUX
BEIIECTB
12. UK-cniektpockomusi. [lpumenenne WMK-crieKTpoB B KadyeCTBEHHOM M KOJHWYECTBEHHOM

aHaJIn3¢€.

13. CnekTpocKonus SIIEPHOTO MAarHUTHOTO PEe30HAHCA.

Kpurepun ouenuBanusi pepepara

Kpurepmnii

Onenka

YpoBeHb

IIpu moaroroBke pedepaTa HCIONIB30BAHBI KaK CpPEICTBA
HMHTepHeT-IOpTANIOB, TaK W aHAIW3 MEPHOIMYCCKON HaydHOMN
JUTEPATyphl B 00JJACTH TCOPUHM CTPOCHUS BEIECTBA, HMECIOIICHCS
B OuOIMOTEKaX M DJIGKTPOHHBIX OHOJMOTEYHBIX CHCTEMax.
[Ipoananu3upoBaH Marepuall MoHorpapuii mo Teme pedepara.
PaGora akkypaTHO 0opMIICHA, CIIUCOK JIUTEPATYPHI COCTABIICH B
COOTBETCTBUH CO CTAHIAPTOM.

3a4TCHO

MOPOTOBBIA

[IpencraBieHHbId MaTepuall M3J0KEH B CTaHIAPTHOW y4eOHOI
nutepatype. [lonoaHuTensHas U NMepUOAMYECKas JIUTepaTrypa He
ucnoiyib3oBaHa. CnHcok IUTepaTypsl OQOPMIIEH C CEPhE3HBIMU
MOTPEITHOCTSIMHU.

HC
3a4TCHO

HE
chopmupoBaH

NoohkwnhPE

4.2 ®oHJ OLICHOYHBIX CPEACTB VIS NMPOBEACHUSI IPOMEKYTOYHOH aTTeCTANMHI
Bonpocel 1 3a1aHus I IPOBEACHHUS MPOMEKYTOYHOM aTTecTaluu B opme 3a4eTa

B uém 3akimovaercs pazHula NOHATUIN QyHKIMS, (QYHKLIHOHAT, OnepaTop?

CoopmynupyiiTe NOHATHE KOMMYTAaTOpP ONIEPaTOPOB
Kakue oneparops! Ha3pIBatOT JPMUTOBBIMU?

UYTto Takoe onepaTopHble ypaBHEHUS?

Kakue ¢pyHKInu Ha3pIBalOT COOCTBEHHBIMU.
Omnpenenure noustue «CoOCTBEHHbIE 3HAUSCHHSDY

B gem cymuocTs TepMuHa «Beipokaenne GyHKIuin»?
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«©

10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.

42.

43.
44,
45,
46.
47.
48.
49.
50.
51.

Kakwne onepaTopsl KBAaHTOBOW MEXAaHUKH BaM M3BECTHBI.

Oneparop ['amunpTOHA.

3anuiuTe BIpaXeHue oneparopa Haba.

3anuiuTe BRIpaKEHNUE MIPUHIIMIIA HEOTIPEAETIEHHOCTH.

[lepeuncnure OCHOBHBIE IOCTYNIATH KBAHTOBOM MEXaHUKH

3anumure ypaHenue Lllpeaunrepa

B uém mpenMyiiecTBO MCHOIB30BaHUSI CPEPUUECKUX KOOPIMHAT TPU PEHICHUH KBAHTOBO-
MEXaHUYECKUX 3a1a4?

[Touemy 11t aTomMa BOJIOPO/ia U BOJOPOAONOI0O0HOTO aToMa MOTYT ObITh HOJYYEHbl TOUHBIE
BOJIHOBBIC ()YHKIIUHU ITyTE€M MPSIMOTO perieHus ypaBHenus [penunrepa?

OO0bsicHuTE CymHOCTh MeToAa XapTpu-PDoxka.

AO Ciarepa-3eHHepa

TepMbl MHOTORJIEKTPOHHBIX aTOMOB

Cucrema TepMOB

[IpaBuna [1pénna onpeneneHuss OCHOBHOTO TepMa

Dddext 3eemana

LS u JJ-cBsi3b.

[Ipubmmxenne bopua-Onmnenreiimepa

Meron lNalitnepa-Jlongona

Metox MO JIKAO

VYpaBHeHnue Pyraana

[Tomyamnupuyeckre MeTo ibl B KBAHTOBOW XUMUU

Metox XToKKeIIs

Merton @pocra

ApPOMaTUYHOCTH U AHTUAPOMATUYHOCTh

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

JIuneen mu oneparop A= x2?

JIokaxuTe TMHEHHOCTH oniepaTopa d/dx

JlokaxkuTte, uto omeparop 1 d/dX TMHEEH U SPMHUTOB.

VY nosnerBopset au dpynkuus exp(ax) ypasuenmo Lf =Lf, eciulL = d?/dx??

Orennte K03 HUIMEHT NIPO3PAYHOCTH  MOTEHIMANBHOTO 6apwepa, ecan: Do=1, Uo-E=10718
Tk, = 10°%%r, 1 = 10%

B pamkax JJ-cBsI3u yCTaHOBUTE TEPMBI IS SJICKTPOHHON KOH(PHUTypamuu Sp.

YcTaHoBUTE BCe BO3MOXKHBIE TEPMbI JIJIsl CHCTEMBI U3 JBYX P-3JIEKTPOHOB, BBIOEpUTE Ha
OCHOBAaHMM W3BECTHBIX BaMm mpaBuil OCHOBHOW TepM (ucmoiib3yiiTe cxemy Paccena-
Caynnepca)

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

Onpenenure >pdeKTUBHBIN 3apsia aapa i 6S AIeKTpOoHa aToMa a0 IHHUS

Hcnonb3zys MOX mnocrpoiite numarpammy 3Heprerudeckux ypoBHed n-MO m cxembl uX
3aMOJHEHUS] JIEKTPOHAMHU ISl IUKJIOTPOTIEHUIILHOM CUCTEMBI (CIyyal KaTHOHA, pajuKalia u
aAHUOHA).

Ucnonb3ys rpaduueckuii meron @Dpocta ompeaenuTe  IHEPIETUYECKUE  YPOBHU
LUKIIOTIEHTAN-CH1IIa U OeH30J1a

[lepeunciure OCHOBHBIE JIEMEHTHI CAMMETPUHU MOJIEKYIT

JlaiiTe onpeneneHre NOHITHIO «TPYIIay

UTto Takoe To4yeuHas rpyImia CMMMETPUH

Onpenenure oneparuoo yMHOKEHUS 11 TOUEYHOU TPYIIIBI CHMMETPUHU

Kakum 00pa3oM MOKHO OTIHUUTE abeeBbl U HeabeIeBbl TPYIIIb?

Kakwue rpynmnel ciMMeTpr# HanboJee XapaKTepHBI ISl MOJIEKYI?

K kakoii rpynmne CMiMMETpUU MOKHO OTHECTH TOMOSIIEPHBIE ABYXaTOMHBIE MOJIEKYIIbI ?

K kakoii rpynmne CMuMMETpUU MOKHO OTHECTH T€TepOsAEPHbIE IBYXaTOMHBIE MOJIEKYIIbI?

UTO Ha3BIBAIOT XapaKTEPOM I'PYHIIbI?
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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.

. Mante onpenenenue repmuna «lIpencrasienue rpynmsn»

Kakue npeacraBineHust OTHOCAT K HEIPUBOAUMBIM?

Kakue npezacrasienus obo3Hauarotcs tg?

Kakue npezacrasienus odo3HayaroTcs b1?

Kakwue npencraBnenus: 0603Ha4arOTCs a1?

Kakwue npezncrasienus o603HavaroTcs e?

Omnpenenure 3J1eMEHThl CHMMETPHUU U TPYIIIY CHMMETPUU MOJIEKYJIbl aMMHUaKa.

[octpoiiTe TabIHMIly YMHOXKEHHS ISl DIEMEHTOB CHMMETPHS MOJICKYJIbl aMMHAaKa.
[Toctpoiite kBaapat Kanu aiis rpynmnst Cay

OxapakrepusyiiTe mpeodpazoBaHue p-opOHUTasIeii Py onepanusx cuMMmeTpun rpynmst Cay
OxapakTepusyiite npeodpazoBanue d-opOuTasei mpu onepanusx cuMmerpun rpymibl Coy
Omnpenenure xapakTepbl HEIPUBOIUMBIX NpeacTaBiaeHuil rpynnsl Czy B 0azuce p-opOuTanei
Omnpenenute XapakTepbl HEIPUBOAUMBIX TipesicTaBineHui rpymnimbsl Cov B 0asuce d-opOuTaneii
UeMy paBHO YHCIIO HEMTPUBOIUMBIX IPEACTABICHUMN TPYIIIbI?

[IpuBeauTe nmpuMepsl MOJIEKYI ¢ Ipynnoi cummeTpuu Dan

[IpuBeauTe nmpuMepsl MOJIEKYI ¢ Ipynnoi cummeTpuu Dsh

[IpuBeauTte mpuMepsl aMOPPHBIX BEILIECTB

Kakwue cBoiicTBa ABIAIOTCA HEOOXOAUMBIM IPU3HAKOM KpHcTasia?

Kaxkwne Teopun crpoenus xKuakoctu Bam n3BecTHbI?

Jaiite onpenenenne TepMuHy «ModsipHas pedpakiiusd

[Ipu xakux oO6cToATeNbCTBAX OBUIN OTKPHITHI ME30MOP(HBIE CBONCTBA BEIIECTB?

Kaxkyto hopmy MoJiekysn UMenn KUIKOKPUCTAJUTHYECKIE BEIIECTBAa OTKPHIThIe PeitHuTIepOomM?
B yem pasHuna Mexay JIMOTPONHBIMM M TEPMOTPOIMHBIMHM KUAKOKPUCTANINYECKUMU
BEIECTBAMU?

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

B kakux nensix ucrnonb3yercs sBICHUE K3anbTalusl peppakiuu?

UTO NOHMMAIOT IO TEPMHUHOM <CGKUIKOKPUCTAIUIMYECKOE TEPMOTIOKPBIBATION?

3amanue: ITpu 293K mnoTHOCTH a% pacTBopa BemecTa A B Bozie pasHa d r/cm°, mokasaTens
npenomiieHus N. Beruucnure MOJsipHYI0 pepakiifio BEeLECTBa 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 H2SO4 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 K2SOs4 1,075 1,345
86. | 44,012 C12H22011 1,191 1,406
87.| 44,023 CO(NH2): 1,121 1,400

88. JlunonpHblii MOMeHT. [lonsspHbIe U HETIOMISIPHBIC BELIECTBA.

89. BekTopHO-aJIUTHBHAS CXeMa pacueTa JAUIMOIbHBIX MOMEHTOB

90. MarHuTHbIIf MOMEHT U MarHUTHasi BOCIIPUMMYUBOCTH BEIIIECTB

91. Metoas OIIP u SAMP

92. DnexTpoHHBIE, KOoJeOaTeNbHbIE U BpalllaTelbHbIE YPOBHH SHEPTUH.

93. Monekynspusie criekTpsl. [IpaBuna orbopa.

94. DHepreTHYecKUe KPUTEPUU CYIIIECTBOBAHHS MOJIEKYIT

95. JlucnepcroHHOE, OPUEHTAIIMOHHOE U MHIYKIIMOHHOE B3aUMOJCHCTBHE
96. DHeprus XuMUYECKHUX CBS3€H U METOJIbI €€ OTNpe/IeTICHH S

97. DKcuMepsl U SKCUTLIIEKCHI
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98. Teopust KPUCTALITUYECKOTO TOJIS
99. CrieKTpOXUMHUYECKUH psifg
100. Teopema fAna-Temnepa

Kpurepun onenku:

Kpurepuii Ouenka | YpoBeHb

CryneHT He uMeeT OOJBIIOr0 KOJMYECTBA MPOIYIICHHBIX 3aHATUN
(6onee 20%), a TpU BBIMOJIHCHWM 3aJaHUA B OOJACTH TEOPUHU
CTPOEHHUSI BEIIECTBA, HANPABJICHHBIX HAa KOHTPOJb OCBOCHUSA
KOMIIETCHIIMM, yKaszaHHbIXx B PIIJ[, OH mnokas3an 3HaHWS, | 3aYTEHO | MOPOTOBBII
HEOOXOIUMBIC JUIS PEIICHUs TOCTaBICHHOW 3a7add. BBIMOTHCHHBIE
KBAaHTOBOMEXAHHYECKHE pacueThl 0a3HpyIOTCs Ha TIIyOOKOM 3HAHHUH
COOTBETCTBYIOIIMX Pa3/CJIOB MATEMATUKH, UX PE3YJIHTAThl HE UMEIOT
3HAYUTEIBHBIX  TOTPEIIHOCTEH, a  BBIBOJABI  COOTBETCTBYIOT
MOJIyYCHHBIM pe3yabTrataM. [Ipm oTBeTax Ha ONOJHUTEIbHBIE
BOIIPOCHI CTYJAEHT HE WCIBITBIBACT  3aTPYJHEHUH U CIOCOOEH
c(hopMyIUPOBATH YETKHE OTHO3HAUYHBIE OTBETHI.

CTylleHT MMeeT 3HAYMTEIbHOE KOJIMYECTBO MPOMYIIEHHBIX 3aHATHH,
a TMPU BHITIOJIHEHUH 33JIaHU B 00JIACTH TEOPUHU CTPOCHUS BEIIECTBA,
HAMpaBJIECHHBIX Ha KOHTPOJb OCBOCHUS KOMIIETEHIMW, YKa3aHHBIX B
PIIJI, on He mnoka3zanm 3HaHWH, HEOOXOIWMBIX I peHIeHUS HE HE
MOCTaBJIEHHOW 3a/ma4yi. PacueTsl BBIMIOJHEHBI CO 3HAYUTENBHBIMH | 3a4TE€HO |chopMupoBaH
MOTPEITHOCTSIMH, A BBIBOAbI HE COOTBETCTBYIOT MOJIYYEHHBIM
pesynbTatam. IIpu oTBeTax Ha JOMOJHUTEIBHBIE BOMPOCHI CTYAEHT
WCIBITHIBAET  3HAUMTENbHBIE  3aTPyJHEHUS M HECHoCcOoOeH
chopMynupOBaTh YETKUX OJHO3HAYHBIX OTBETOB.

O1eHOYHBIE CpEICTBA Ui HMHBAJIHIOB W JIMII C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3I0OPOBBSI BEIOUPAIOTCS C YUETOM UX WHAWBUIYAITBHBIX IICUX0(YU3NIECKUX OCOOCHHOCTEH.

— Tpu HEOOXOAMMOCTH WHBAIUAAM M JIMIIAM C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH
3I0POBBSI MIPEIOCTABIISIETCS IOTIOJTHUTEILHOE BPEMsI JUTsl IOJITOTOBKK OTBETAa HA IK3aMCHE;

— P TIPOBEJICHUH TPOIIEYPhI OIICHUBAHUS PE3YIbTATOB 00YyUCHHSI WHBAIUIOB H JIUI] C
OTrPaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI IPEITyCMATPUBACTCS MCIIOJIb30BAHHE TEXHUYCCKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIANBUAYAIbHBIMH OCOOCHHOCTSIMU;

— TIpU HEOOXOAMMOCTH ISl OOYYAIOUIMXCS ¢ OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI

Y WHBAIUIOB MPOIEIypa OICHUBAHUS PE3YJbTATOB OOYUSHHsS 1O JUCIUILUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouienypa oreHMBaHUsT PE3yJIbTaTOB OOYYCHUS WHBAIMIOB U JIMIl C OTPAHUYCHHBIMU
BO3MOJKHOCTSIMU 3JIOPOBBSI [0 JUCHHIUIMHE (MOJMYJII0) IPEAyCMATPUBACT MPEIOCTABICHHUE
uHpopmanuu B (opmax, aanTUPOBAHHBIX K OTPAHMYCHHSM WX 370POBbS M BOCIPHUSITHS
nHpOopMauu:

J1J1s1 JIAIL C HApYIICHUSIMUA 3PCHHUS:

— B IIEYaTHOH (hOpMe YBETHUSHHBIM HIPHU(TOM,

— B (JopMe FIIEKTPOHHOTO JIOKYMEHTA.

JInst TiIL ¢ HapyIIeHUsIMH CITyXa:

— B reyatHoi dopme,

— B (JopMe FIIEKTPOHHOTO JIOKYMEHTA.

JInst I ¢ HapyHIeHUsIMH OTIOPHO-/IBUTATENIFHOTO arapara:

— B re4atHoi (opme,

— B JopMe PIIEKTPOHHOTO JTIOKYMEHTA.

JlaHHBINM TepeueHb MOXET ObITh KOHKPETH3HpPOBAH B 3aBUCHUMOCTH OT KOHTHHI'€HTA
oOyJaronuxcs.
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5.IlepevyeHb OCHOBHO¥ W IONOJTHUTEILHOM JIHTEPATYPbI
5.1 OcHoBHasi 1uTEpaTypa
1. Munxkun, B.W. Teopus crpoenust monekyn [Tekcr] : yueOHOE mOcoOue st CTyJICHTOB BY30B
/ B. 1. Munkus, b. {. Cumkun, P. M. Munses. - 2-e u3z., nepepad. u nom. - PoctoB u//1 :
®enunkc, 1997. - 558 c¢. - (YueOnuku u ydeOHbie TocOOus). - bubmmorp. B konue ri. - ISBN
5222001067

2. Hupenscon, B.I. KBanroBast xumusi. MOJeKyIbl, MOJICKYJISIPHbIE CUCTEMBI M TBEPJBIC Tesa
[Tekcr] : yueObHOe mocobue i cryaeHToB By30B / B. I'. Iupenscon. — M. : BUHOM.
Jlabopatopust 3nanuit, 2010. — 495 c., [12] n. LB. Un. : un — (YueOHUK 11l BBICIIEH
rkoutbl ). — bubenuorp. B konne rimas. — ISBN 9785996300808

3. Kpamenwnnnn, B.1. KBantoBass XuMus U KBaHTOBash MEXaHHWKa B NMPHUMEHEHUH K 3a/1adam
[DnexTponHblii pecypc] : yuebHoe mocobue / B.M. Kpamenunun, E.I'. T'azenayp, JI.B.
Ky3pmuna; KemepoBckuii rocynapctBeHHblii yHuBepcuter. — Kemeposo, 2012. — 56 c. —
ISBN 978-5-8353-1298-6. — Pexxum moctyna:
http://biblioclub.ru/index/php?page=book_book_view_red&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 — Jonronpyansii: Uaremnekr, 2010. — 310 c. : wu.
(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 ). — bubmuorp. : c.
506 — 508. — ISBN 5030034145

5.3 Ilepuoanueckue U3 TaHus

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

6. Ilepeyenb pecypcoB  HH(}OPMANUOHHO-TEJEKOMMYHMKAIMOHHON  CeTH
«HTEepHEeT», HeOOXOAMMBIX /115l OCBOCHHUS TUCHUILIUHBI

1. UuTepHeT cailThl BeAylux rocyaapcTBeHHbIXx BY30B u HayuHbIX opranu3anuii 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. NnTepakTuBHas 6a3a JaHHBIX KHUT U KypHaioB SpringerLink.

4. Xumuueckuii penakrop ChemSketch: http://www.acdlabs.com

5. www.humuk.ru

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

7. MeTtoanueckue yKa3aHus Ui 00y4aOUIMXCS MO AUCHUILIMHE

ITo xypcy «CTpoeHue BellecTBa» MpeaycMOTPEHO MPOBEACHUE ayAUTOPHBIX 3aHATUH B
dopme nekumuil W OpakTHUecKuX  3aHATHH. Jlekums —mpenmonaraer — mepejady B
CTPYKTYpPUPOBAaHHOW (opMe CHCTeMaTH3MpOBaHHOW HH(OpManuu OoJjbmoro o0bEMa.
ITocenienne U KOHCHEKTUPOBAHUE JIEKIIMM CTYJAEHTaMHU CIIOCOOCTBYET (POPMHUPOBAHUIO OOLIMX
MIOAXOJOB W NPHUHLHUIIOB YCBOEHHUS COAEP)KAHMSA JTaHHOM JMCLMILIMHBI, COJEHCTBYET
aKTHBHU3AI[MM MBIIUICHUS, HAIEUBAeT Ha JAIbHEHIIYI0 CaMOCTOSITENIbHYIO IO3HABATEIbHYIO
JESITEIbHOCTh. PEKOMEHAYETCsI KOHCIIEKTUPOBATh JIEKIUHU 110 MPUHLUILY BBIJIEJIECHUS OMOPHBIX
MYHKTOB TOM MJIM MHOW TEMBI, YTO MO3BOJIUT B JAJIbHEHIIEM YriTyOasaTh MOTy4YEeHHBIE Ha JIEKIUIX
3HaHUS TPU TMOMOIIY JONOJTHUTENBHBIX UCTOUHUKOB MHpOpManuu. Pa3nens nekuuii, KoTopsle
BBI3BIBAIOT 3aTPYAHEHHsI, MOTYT OBITh OOCYXJIEHBI B (hOpMe BOIIPOCOB, 3aJaHHBIX MOCIE JIEKIUH,
WM B XO/1€ KOHCYJIbTALUH.
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[IpakTueckue 3aHATHS, B XOJE€ KOTOPBIX IPOBOJUTCS KpPAaTKUH ONpPOC CTYAEHTOB U
00CYKJIeHHE BOIPOCOB M3y4aeMOW TEMBI, CIIOCOOCTBYIOT JIY4IIEMY YCBOCHUIO TEOPETUUYECKOTO
Marepuana. IIpu NoAroToBke K MPakTUUYECKUM 3aHATHSIM PEKOMEHAYETCS Ha IIEpBOM 3Talle
TIIATEIBHO MPOPadOTaTh KOHCHEKTHl JIEKIMHA. B ciydae BO3HHUKHOBEHHS BOMPOCOB IO
TEOPETUYECKHM Tpo0eMaM MaTeMaTUYeCKHMX OCHOB KBAaHTOBOMEXaHMYECKOTO OIMUCAHUS
TEOPUM CTPOEHMSI BELIECTBA PEKOMEHJYETCS INOBTOPUTH COOTBETCTBYIOLIME pa3zieibl Kypca
MaTeMaTHKU.

Baxknedmum 3TanoM OCBOEHMSI AUCLMILUIMHBI SIBJISETCS CAaMOCTOsTENbHas paborta. B
mporecce MOATOTOBKH peepaToB CTYACHTHI COYETAIOT CAMOCTOSATENbHYIO WHIMBHIYATbHYIO U
IPYNIIOBYIO paboTy, 4YTO SBJISETCS BAKHEWIIMM STallOM OCBOCHHUS JUCUMIUIMHBL [lpu
MOJATOTOBKE  pedeparoB  PEKOMEHAYETCS  COCTaBHTh  MOJPOOHBIA  IJIaH,  KOTOPBIU
MpeAyCcMaTpuBaeT H3ydeHHE KaK OCHOBHOW Y4eOHOHM, TaKk W JIOTIOJHUTEIBHOM HAay4dHOU
auTepatypsl. B Xonae MOATOTOBKM ClEIyeT HCIOJIb30BaTh KaK TPAJAWIHMOHHBIE HCTOYHUKHU
nH(popMaluy, TaKk M DJIEKTPOHHblE OMOIMOTEUHble cUCTeMbl. MimocTpaTuBHBIA MaTepuan
TOTOBUTCSI B BUJE MPE3EHTALMU, KOTOpas JOJDKHA OTPa)kaTb OCHOBHOE COJAEPNKAHME KaXJ0ro
pasnena pedepara. CHHCOK HCHIOJIb30BAHHBIX JINTEPATYPHBIX HMCTOYHHMKOB COCTAaBJISETCS B
COOTBETCTBUU C CYLIECTBYIOIIUMH HOpMaMU OMOIHOrpaduuecKoro onucaHusl.

Ne HaunmeHoBanue DopMBI CAMOCTOATEIBbHOI PadoThI ®opmbl
pasaena OTYETHOCTH
1 KBanToBomexanmnueckasi| CaMmocTosiTeIbHOE M3ydeHue paszzenoB. [loaroroBka YO
TEOPHS CTPOEHUS K MpakTU4YeckuM 3aHiaTusM. Pabora ¢ yueOHOM
BellleCTBa JUTepaTypoil, 6a3aMu JaHHBIX B ceTu Internet.
2 |CumMeTpust MOJICKYJT CamocrosiTenibHOE M3ydeHHe pazaenoB. [loarotoBka YO

K TPaKTHYECKUM 3aHATHsAM. Pabota ¢ ydeOHOU
JIUTEPATypoii, 6a3amMu TaHHBIX B ceTH Internet.

3 DPHeprernueckue acrek- | CaMocTosATeIbHOE HW3Y4YeHHE pas3aenoB. Pabora ¢ P
Thl CTPOCHHUS MOJIEKYJ. | ydeOHOM suTepaTypoll, OazaMu JaHHBIX B CETH
DIIEKTPUUYECKUE U Internet. TloarotoBka pedepara ¢ HCTHOIB30BAaHHUEM

MarHUTHbIE CBOMCTBA y4eOHOI U COBPEMEHHOW HAYYHOU JINTEpaTypHI.
BEIIECTB

4 |Ctpoenue BemectBa B | CamocTosATeNbHOE M3ydeHHE pasfenoB. [loaroroska YO
KOHJICHCUPOBAaHHOM K TpakTU4YecKuM 3aHATUsAM. Pabora c yueOHOU
COCTOSTHUU JUTEepaTypoil, 6a3aMu JaHHBIX B ceTH Internet.

8. Ilepeyenb MH(POPMAIMOHHBIX TEXHOJIOTHI, UCIOJb3yeMbIX NPH OCYHIECTBJICHUN
o0pa3oBaTe/IbHOIO Mpouecca Mo JMCHUILIMHE (MOAYJ/I10) (IPH HE0OX0AMMOCTH)

8.1 IlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOI0 00ecredeHus

[Ipy BBINOJHEHUWH pACUYCTHBIX 3a7ad W paboTe Hax pedeparaMu  HCIOJIB3YETCS
cienymwoiiee nporpammHoe obOecneuenue: Microsoft Office (Word, Excel), ACD Labs
Chemsketch, Komnbrotepnas nporpamma Hyper Chemistry.

8.2 Ilepedyenb He0OX0AMMBIX HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

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

2. @enepanbHblil HeHTp HHPOPMAITMOHHO-00pa30BaTeNbHBIX pecypcoB. URL:
http://fcior.edu.ru.

3. Poccwmiickuii oopaszoBarenshsiii mopran. URL: http://www.school.edu.ru

PexomeHtyeTcs TakKe MCI0JIb30BaTh COBPEMEHHbIE 0a3bl MPO(PECCHOHATIBHBIX JaHHBIX.

16




9. MarepuajJibHO-TeXHMYeCKasi 0a3a, HeoOXoauMasi Il OCYIIECTBJICHUS
00pa30BaTeILHOTONPOIlECcca MO AUCHUTIIIHHE (MOTYJIIO)

Jisi MaTepualibHO-TEXHUYECKOTo obOecredeHus: AUCHUIUTMHBL «CTpOeHHE BEIIeCTBa»
UCIIOJIb3YyeTCs MEJIOBas JOCKa U ydeOHO-HayuHas annapaTypa (MHTE€paKTHBHAs JI0CKa, HOYTOYK,
MYJIbTUMEIUIHBINA IPOEKTOP).

Jlnist penieHus mocTaBlIeHHBIX 3a1a4 TpedyeTcs takxke [I9BM ypoBHs He Hmke Pentium
IV ¢ omnepanmonnoii cuctemoit Windows XP / 7 / 10, kommnbroTepHast mporpamma Hyper
Chemistry.

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

CEMUHAPCKUX 3aHATUHN, TPYNIIOBBIX M UHIUBUIYAIbHBIX
KOHCYJIbTAIMM, MPOMEXYTOUHOM arTecTanuu tumna ayx. 234C,
cHa0)KeHHasi KOMIUIEKTOM y4eOHOI MeOenu, HHTepaKTUBHON
JIOCKOM, MEJIOBOM JOCKOM, HHTEPAKTUBHBIM IIPOEKTOPOM H
HOYTOYKOM.

2 Cemunapckue 3ausaTust | JleknimonHas 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 JT0CKON, MEJIOBOM JIOCKOM,
WHTEPAKTUBHBIM POEKTOPOM M HOYTOYKOM.

3 CamocrosiTennbHas Yuransnsiii 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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