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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»,
«Marematukay, «Heopranundeckass XuMus». 3HaHUS, TTOJTydeHHBIC B TPOIIECCE U3YUCHUS JTaHHON
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 - 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




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- 30BaHUSI OCHOBHBIX

HaJIBHBIX 3a1a4

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

- [lonn30BaThCA
MpueMaMu CoBpe-
MEHHOWMaTeMaTH-
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-
pPETHBIXIIPOdeccro-
HAJILHBIX 3a7a4

- Criocobamu uc-
M0JIb30BaHUsI0a30-
BBIX pa3/IeNOB COB-
[PEMEHHOM MaTeMa-
TUKH JJIs aHalin3a
mpoOJieM omucaHus
CTPYKTYPBI U peak-
IIIOHHOM 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 Pacnpenesienne TPya10€MKOCTH JMCIUIIMHBI 110 BHAaM padoT

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

KonTakTHas pabora, B TOM 4ucJe:
AYIUTOPHBIE 3aHATHSI, BCETO
3aHATHS JEKIIMOHHOTO TUTIA 18 18 - -
JlabopaTopHbIC 3aHATHS
3aHATHS CEMHHAPCKOTO THIA 34 34
HNuas koHTaKkTHasi padora: - -
KonTponupyemasi caMoCTOsATEIIbHAS 4 4 - -
pabota(KCP)
ITpomexyrounas arrecranus (MKP) 0,2 0,2 - -
CamocrosiTesibHas padoTa B TOM YHCJIe: - -
KypcoBast pabota - - - -
[IpopaboTka yueOHOTO TEOPETHIECKOTO 41,8 41,8
MaTepuala
BrinosiHeHne MHIMBUTYaTbHBIX 3aJaHUN - - - -
Pedepat 10 10 - -
IloaroToBKa K TeKyIIeMY KOHTPOJIIO - - - -
KonTpoJas - -
IToaroroBKa K 3K3aMeHy - - - -
Oomas Yacos 108 108 - -
TPYA0E€MKOCTh B toMm uucne 56,2 56,2 - -

KOHTaKTHO# paboThI

3au€THBIX €IMHUIL 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 8 - 19,8
CTPOEHUS MOJIEKYJI.
DNEeKTPUYECKUE U MarHUTHBIE
CBONCTBA BEIIECTB
4 | CtpoeHue BelIecTBa B 22 4 8 - 10
KOHJICHCUPOBAHHOM
COCTOSTHUH
Hroro 103,8 18 34 51,8
2.3 Conepxanue pa3aejioB IMCUUIIMHBI
2.3.1 3ausaTHA JeKIHOHHOI0 THIIA
No | HaummenoBanue Conepxanue paszaena dopma
/T pasnmena TEKYIIETO
KOHTPOJIS
1 KBanTtoBo- MaremaTrnueckuii anmnapar KBAaHTOBOM XUMHH.
MexaHnudeckas | OmnepaTopbl, COOCTBEHHbBIE (DYHKITUU U COOCTBEHHBIC
TeopuUst 3HaueHus. Onepatop ['amunbToHa. CooTHOIIEHUE
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 reoMeTpruiecKoil
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. BHyTpEeHHME BpallleHUs Ompoc
mouekyl. [Torstre koHdopMauyu MOJIEKyII.
[IlaxmaTHBIE ¥ 3aT€HEHHbBIE KOH(DUTYpaITHH.




DHepreTUYecKue
ACTICKTBI TEOPUH
CTpOCHUS
BEIIIECTBA.
DIEKTPUUYECKUE
Y MarHUTHBIC
CBOICTBa
BEIIECTB

(DHEPreTUYECKUIl KpUTEPUI CYLLIECTBOBAHUS HEKOTOPOM
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
MouseKyll. Cpenssis MOJIAPU3yeMOCTb, AaHU30TPO NS
[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

6




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 KpucTaylibl (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. TodeuHble TPYIbI
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.

Crtpoenue BelecTa
B
KOHACHCUPOBAHHOM
COCTOAHUN

Huarpammel coctostHust. CTpyKTypa U CBOMCTBA YcrHbIi
KUAKOCTEH, CTPYKTYypa TBEPAOTO Tena. 30HHas OIpoC
TEOPHS IIPOBOUMOCTH.

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 1o JMCIHIJINHE

TCOPHA CTPOCHHUA
BCIICCTBA

Ne | HammeHoBaHue IlepeyeHb yueOHO-MeTOAUYECKOTO O0ecTeYeHHust
pas3jiena
1 | KBanToBoO- Hupenscon, B.I'. KantoBasg xumus. Monekynbl, MOJEKYISPHbIE
MeXaHuuecKast CHUCTEMBI M TBEpJIbIE Tella [ DIEeKTPOHHBIN pecypc] : yueOHOEe mocooue

g By3oB / B.I'. Lupenscon. — 4-e uzn. (am.) - M.: JlabGopatopus
3HaHuK, 2017. - 522 c¢. - (YueOHuK a5 BbIciiel mkosl). - ISBN 978-
5-00101-502-4. — Pexxum nocryma:
https://e.lanbook.com/book/94104#book_name

I'pubos, JLLA. DneMeHThl KBAaHTOBOW TEOPHH CTPOCHHS U CBONCTB
monekyn [Tekct] : [ydueOnoe mocobue] / JLA. TI'pubo —
Honronpyansiit: Uatennekt, 2010. — 310 c. : un. — (OuU3TEeX0OBCKHIA
yueOHuK). — bubnuorp. B konue rias. — ISBN 9785915590822




Cummerpus
MOJIEKY

Hupenbcon, B.I'. KBanroBas xumusa. Monekynbl, MOJEKYISPHbIE
CUCTEMBI U TBepble Tela [DNeKTPOHHBINA pecypc] : yaeOHoe mocodue
s By3oB / B.I'. Iupenscon. — 4-e usn. (3m.) - M.: JlabGoparopus
3Hanui, 2017. - 522 c. - (Yuebuuk ais Beicuiei mkosl). - ISBN 978-
5-00101-502-4. — Pexxum nocryma:
https://e.lanbook.com/book/94104#book_name

CuzoBa, O.B. MonekynspHas CUMMETpUs B HEOPraHUYECKOW U
KOOPJIMHAIIMOHHOW XUMUU [ DICKTPOHHBINA pecypc] : yueOHOe mocooue
/ O.B. CuzoBa, H.B. VBanoBa, A.A. Banun. - U3n. 2-e, nepepad. u
non. — CII6.: U3natensctBo «Jlanby», 2016. - 276 ¢. - (YueOHUKM 1S
By30B. CnermanpHast juteparypa). - ISBN 978-5-8114-2173-2. —
Pexxum noctyma: https://e.lanbook.com/book/76285#book name

MunkuH, B.M. Teopus crpoenust Mosekyn [Teker] : yuebHOe mocobue
tst ctyneHToB By30B / B. . Munkun, b. fI. Cumkun, P. M. Munses. -
2-e u3n., nepepad. u mom. - Pocros H/Jl : ®Dennkc, 1997. - 558 c. -

(VueOuuku u y4eOHbIC mocoOms). - bubmmorp. B xonme 1. - ISBN
5222001067

DHepreTu4ecKne
ACTMEKTHI TEOPUU
CTPOCHHS
BEIECTBA.
DIIEKTPUYECKUE U

KamprmoB, B.M. Crpoenue BemectBa [DIEeKTpOHHBIN pecypc|
yuebHoe mocobue / B. M. Kawmpimos, E. I. Mupomnukosa, B. II.
Taraypos. - 2-e u3n., uctp. u jor. - Cankr-IlerepOypr : Jlans, 2017. -
236 c. - https://e.lanbook.com/book/90007#authors.

MunkuH, B.W. Teopus crpoerus Mmosnekyn [Tekcr] : yueOHOE mocoOue

MATHUTHBIE utst ctyneHToB By30B / B. . Munkus, b. fI. Cumkun, P. M. Munses. -

CBOMHCTBA 2-e u3z., nepepad. u jpom. - PocroB H/Jl : ®enukc, 1997. - 558 c. -

BElLECTB (YaeOnuku u yueOHbIC TIOCOOMs). - bubmuorp. B konme ri. - ISBN
5222001067

Crpoenue Hupenbcon, B.I'. KBanToBast xumusi. MosieKysbl, MOJICKYJISIPHbBIE

BEIeCTBa B CHUCTEMBI U TBEp/IbIC TeNa [ DIIEKTPOHHBIN pecypc] : yueOHOe ocodune

KOH/IEHCHPO- A1 BY3OB / B.I'. lupenbcoH. — 4-e uzn. (311.) - VM JlaGoparopus

BAHHOM 3HaHuH, 2017. - 522 c¢. - (YueOHuk 11 BeICIICH mKojbl). - ISBN 978-
5-00101-502-4. — Pexxum noctymna:

COCTOSTHUU

https://e.lanbook.com/book/94104#book_name

VY4ueOHO-METOIMYECKHE MaTepHalbl JUIS CAMOCTOSTEIBHOW PabOTHl OOydYaroImuXxcs H3
YHCIIa MHBAJIHU/OB U JIMII C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3710poBbst (OB3) mpenocrasisrorces
B (hopMax, aalITUPOBAHHBIX K OTPAaHHYCHUSIM X 370POBBS U BOCIPUATUS HH(POPMAIIIH:

JInst L ¢ HapyHIeHUsIMH 3PEHUS:

—B 1e4aTHo# opme yBeTMYEHHBIM MIPUPTOM.

JInst i ¢ HapyIIeHUsIMH CITyXa:

— B Ie4aTHOM (hopme.

Jlis U1 ¢ HapyIeHUsIMHU OTIOPHO-/IBUTATEIbHOTO anmapara:

— B Ie4aTHOM (hopme.

JlaHHBIM TepeueHb MOXKET ObIThb KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'€HTA
oOyuaronuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH

B y‘-IC6HOM mnmponoecce 1o  AJUCHUIIIIMHC «CTpOCHI/IC BCIICCTBA» HUCIHOJB3YHOTCA
KOHCCPBATHUBHBIC (J'IeKI_II/II/I), PCIIPOAYKTUBHBIC (npaKanecxne 3aH$ITI/ISI) U TBOPUYCCKUC
(HO,Z[FOTOBKB. pe(bepaTOB) neaarorndCCKuec TCXHOJOTUH.



I[JISI HHBAJIMAOB W JIMII C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBBSA HCIIOJIB3YHOTCA

06pa3OBaTeJIBHbIC TEXHOJIOTHH, MMO3BOJIAKOIINUC ITOJITHOCTEO HHAUBUAYAJIU3UPOBATL COACPIKAHUC,
METOAbI U TCMIIbI yqe6H0171 ACATCIIbHOCTH, BHOCUTH BOBPCM HCO6XOI[I/IMBIC KOPPCKTUBLI KaK B
ACATCIIBHOCTDb CTY/ICHTA MHBAJINJd, TaK U B ACATCIbHOCTDb IIPCIIOJaBaTCIIA.

4. OneHo4HbIe CPeACTBA LISl TeKYLero KOHTPOJIs yCIeBaeMOCTH H IPOMeKYTOYHOM

arrecranmu

Texymuii KOHTPOJIb OCYLIECTBISIETCSI B YCTHOM M NUCbMEHHOW (opMme B mpoliecce

IMPAKTUYCCKUX 3aHATHI Ipu MpOBCACHUN KOJIJIOKBUYMOB, IpPH IHOJAIOTOBKEC MW Y4YaCTUU B
oOcyxnennn pedeparoB u pemeHun 3amgad. [IpoMeKyTOUHBIH KOHTPOJIb OCYIIECTBIISIETCS
IIPUEMOM 3a4eTa B 4 ceMecTpe.

Crpykrypa ¢QoHIa OLEHOYHBIX CpeIcTB A8 TeKylled M IPOMeXyTOYHOI

arTrecTanuu
Ne|  KonTposaupyemblii pa3aes Kon HanMeHoBaHMeE OLIECHOYHOIO cpeIICTBa|
KOHTPOJIUPYeMOH =
POTHPY Texkymmi IIpomexyTouHas
KOMIIeTeHIIUH
KOHTPOJIb arrecrauus
1 | KBaHToBOMEXaHUYECKAsI TEOPHS [1K-3 VYerHbI onpoc 3auer
CTpOEHUS BEIleCcTBa
2 | CummeTpust MOJICKYIT [1K-3 VYcTHbIN onpoc 3auer
3 | DHepreTnyecKkne acreKThl [1K-3 Pecdepar 3auer
TEOPUHU CTPOCHHSI BEILIECTBA.
DNeKTpUYeCcKUue U MarHUTHbIE
CBOMCTBA BEIIECTB
4 | CtpoeHue BeIIeCTBa B OIIK-1 VYerHbIl onpoc 3auer
KOH/IEHCUPOBaHHOM COCTOSTHUH

4.1MoH/1 OLeHOYHBIX CPECTB A5l NPOBeIeHUs TeKYIelH aTTecTaluu
(B8 momHom o00béMe POC mo muciumumHe «CTpoeHHe BemecTBay OQGOPMIICH Kak

MIPUJIOKEHHE K ITPOrpaMMe)

oarwnE

~

10.
11.

12.

4.1.1 IlpuMepsbl ynpaskHeHMH U 32/1a4, pACCMATPUBAEMbIX HA 3aHATHAX
Kommytupytor nu oneparopsl A u B ecniu A= x; B=1y.?
Jluneen 1 oneparop A= x2?
JIoKaXuTe TMHEHHOCTH onepaTopa d/dx
Jlokaxkute, uto omeparop 1 d/dX IuHEEH U SPMHUTOB.
VY oBnersopser 1 Gpyukuus exp(ax) ypasuenuto Lf =Lf, ecul = d?/dx??
Ouenute ko3(h(UIUEHT NPO3PAYHOCTH MOTEHIHAIbLHOro 6apbepa, ecan: Do=1, Up-E=10718
Tk, = 10"%r, 1 = 10%
B pamkax JJ-cBsi3u ycTaHOBUTE TEPMBI JIJIs1 SJEKTPOHHON KOHpUTYypauu Sp.
VYcTraHOBUTE BCE BO3MOXKHBIE TE€PMbI Ul CHCTEMBI M3 JIBYX P-3IEKTPOHOB, BBIOEpUTE Ha
OCHOBaHMM M3BECTHbIX Bam mpaBui oOCHOBHOW TepM (ucnoib3yiite cxemy Paccena-
Caynpepca)
Omnpenenure KOHCTaHTY 3kpaHupoBanus S it AO 1s,2p,3p aToma xiopa.
Onpenenure >pheKTUBHBIN 3apsia aapa 1 6S AIEKTPOHA aToOMa TaJI0THHUS
Hcnonp3zys MOX mnoctpoiiTe numarpamMmy 3HepreTudeckux ypoBHed n-MO m cxembl HX
3aMOJHEHUS DJIEKTPOHAMU JJISl IUKIIOTPOTICHUIIBHOM CUCTEMBI (CIydan KaTHOHA, pajJuKaa u
aHUOHA).
Ucnonw3ys rpaduueckuii meton ®Ppocra, OIpenenuTe HSHEPreTUdYecKue YpOBHHU
LIUKJIONEHTaJUeHnIa U OeH30I1a
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13.

Ipu 293K mnnotHocTs a% pacTBopa BemiecTBa A B Boae paBHa d r/cM®, mokasarens
npenaoMieHus N. BerauciuTe MOIspHYIO pedpakinio BEmecTBa a, €CiIu s BOAbI INIOTHOCTD
1,000 r/cm®, a mokasarens 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
21, 9,0401 K2SO4 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 YCTHOTO OIpoca
Kpurepuii Ouenka YpoBeHb
CTy,HeHT YCIIEITHO OTBCYACT KaK Ha OCHOBHEIC, TaK U HA JOTIOJITHUTCIIb- 3a4TCHO HOpOFOBLIfI

HBIE BOIIPOCHI 10 TEOPETUYECKUM OCHOBAM JIMCLHUIIIIMHBI U 110 BOITPOCAM
€€ IPAKTUYECKOTO MPUIIOKEHUS JUIsl pelICHUs 3a/1a4, BOZHUKAIOUIUX [IPU
M3YYEHUU CTPYKTYPHI BEIIECTBA.

CTyneHT UCTIBIThIBACT 3aTPyJHEHUS IPU OTBETaX HA TEOPETUUECKHE HE HE
BOIPOCHI U HE CIIOCOOEH MCMOJIb30BaTh TEOPETUUECKUE 3HAHUS IS 3a4TeHO |c(hOPMHUPOBaH,
pEILIeHNs MPAKTUYECKUX 3a7a4, BOZHUKAIOIUX [TPU U3YYCHUH CTPYKTYPbI

BEIIECTBA.

13.

4.1.2 TlpumepHbie TeMbI pedepaToB

Cunbl Ban-nep-Baanbca

Paman-cnekTpockomnus u e€ MpUMEHEHHUE B UCCIIEJOBAHUM XUMHUYECKUX BELIECTB

CrieKTphbl TIOMUHECHEHITUH

MaruutHas BOCHPHUUMYUBOCTH BemiecTB. deppomarnerusm. AHTU(DEPPOMArHETU3M.
deppuUMarHeTHKU.

MouiekynspHble MArHUTBI ¥ IEPCIEKTUBBI UX HCIIOIb30BAHU

OpueHTalMOHHOE U IUCIIEPCUOHHOE B3aUMOJCHCTBYS U UX BIIMSHUE HA CBOMCTBA BEIIECTB
MeTo1bl OnpeieNieHUs JUIOIbHBIX MOMEHTOB XMMHUYECKUX COCIMHEHUIA.
OIIP-cnekTpockonus U €€ NPUMEHEHUE K PEIICHHUIO CTPYKTYPHO-XUMHUUYECKHUX 3a/1a4
DHeprusi XUMUYECKUX CBSA3EM U METO/IbI €€ OIIPEIETICHUS.

. 9KCI/IMepLI X SKCHIIJICKCBI
. CHeKTpOCKOHI/IH SIMP-BBICOKOTO pa3peliCHuss B HUCCIICAOBAHUU CTPYKTYPbI OPraHUYCCKUX

BCIICCTB

. I/IK-CHGKTpOCKOHI/IH. HpI/IMCHeHI/Ie I/IK'CHGKTpOB B KAa4YCCTBCHHOM H KOJHYCCTBCHHOM

aHaJIn3e.
CriekTpocKOnHs SIEPHOr0 MarHUTHOTO PE30HAHCA.
Kpurepun onenuBanus pedepara

Kpurepuii Onenka YpoBeHb

IIpu moaroroBke pedepaTa HCMIONH30BAHBI KaK CpPEACTBA
WNuTepHer-nopTanoB, Tak W aHalW3 MNEPUOAMYECKON HaydyHOM
TUTEPaTyphl B 00JACTH TEOPUH CTPOSHUS BEIIECTBA, UMEIOIIEHCS | 3a4TEHO MOPOTOBBI
B OHOMMOTEKax U DIIEKTPOHHBIX OHOIMOTEUHBIX CHCTEMaXx.
[Ipoananu3upoBan marepuan MoHorpaduii mo Teme pedeparta.
Pabora akkypatHo odopmiieHa, CIUCOK TUTEPATyphl COCTABIICH B
COOTBETCTBUU CO CTAHIAPTOM.
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[IpencraBneHHbIl MaTepral M3J0KEH B CTaHJAPTHOM y4eOHOM
aureparype. [lonoaHuTenpHas U NEPUOAUYECKas JIUTEepaTypa He HE HE

ucnosb3oBaHa. CnuCOK JUTEpaTypbl OGOPMIIEH C CEpPbE3HBIMU | 3aUT€HO | cHopMupoBaH
IIOIPEIIHOCTSIMHU.

4.2 @D oHJ O1IEHOYHBIX CpeacCTB 1Jisl MIPOBEACHUS l'lpOMe)KyTO'lHOﬁ arrecranmuun
BOl'lpOCbI U 3aJaHUs JJISl IIPOBEACHUSA l'lpOMe)KyTO‘lHOﬁ aTrTeCTallum B ([)opMe 3avgeTa

B uém 3akimovaercs pazHuIa MOHATUN QYHKIHS, QYHKIMOHAI, OnlepaTop?

CohopmynupyiiTe TOHATHE KOMMYTAaTOP OTIEPATOPOB

Kaxue onepatopsl Ha3pIBalOT DPMUTOBHIMU?

Uto Takoe onepaTopHbie ypaBHEHUs?

Kaxue ¢pyHkimm Ha3pIBalOT COOCTBEHHBIMU.

Omnpenenure noustue « CoOCTBEHHBIE 3HAYCHUS

B uem cymHocTh TepMuHa «BeipoxaeHue GyHKIUR» ?

Kakwne onepaTopsl KBaHTOBOI MEXaHUKH BaMm M3BECTHBI.

Oneparop ["'amunpTOHA.

0. 3anumuTe BRIpaXKEHUE OTiepaTopa HaoIa.

11. 3anumuTe BbIpakeHHE MPUHIIUIIA HEOTIPEAESTEHHOCTH.

12. Tlepeuncinute OCHOBHBIE MTOCTYIAThl KBAHTOBOW MEXaHHKH

13. 3anummre ypaBuenue [Ipemuarepa

14. B uéM npeumymiecTBO HCIOJIb30BaHUS CPEPUUECKUX KOOPIMHAT MPU PEIIEHUH KBAHTOBO-
MEXaHUYECKUX 3a7a4?

15. Tlouemy mmst aToMa BOJOPOJIa U BOJAOPOAONOAOOHOTO aTOMa MOTYT OBITh MOJTYYeHBI TOUHBIC
BOJIHOBbIE (DYHKIIMU ITyTeM IpsiMOro pemieHus: ypaBuenus Lpenunrepa?

16. O6bscauTE CyIHOCTH MeTo1a XapTpu-Doka.

17. AO Cnatepa-3ennepa

18. Tepmbl MHOTORJIEKTPOHHBIX AaTOMOB

19. Cucrema TepMoB

20. IIpaBuna I1pEénmaonpeneneHuss OCHOBHOTO TepMa

21. Dddexr 3eemana

22. LS u JJ-cBs3b.

23. [Ipubnmxenue bopua-Onmenreiimepa

24. Meton I'aiitnepa-Jlonmona

25. Meton MO JIKAO

26. YpaBuenue Pyraana

27. Ilomy>MOupuyYeCcKue METOJIbI B KBAHTOBOW XUMUU

28. Mero XroKkens

29. Metonx ®@pocra

30. ApoMaTHYHOCTh U AHTHAPOMATHYHOCTD

31. Kommytupytot iu oneparopsl A u B ecniu A=x; B=y.?

32. JluneeHn nu onepatop A= x2?

33. JJokaxuTte nuHeitHOCTH oneparopa d/dx

34. JlokaxwuTe, uto oneparop 1 d/dX JrHEEH U 3PMUTOB.

35. ViosnersopsieT mu Gpynkius exp(ax) ypasuenuto Lf =Lf, ecmul = d?/dx??

36. Onennte Ko>(GPUIMEHT TPO3PAYHOCTH MOTEHIMANBLHOTO Gapbepa, ecau: Doxl, Up-E=10718
Tk, o =10°%r, 1 = 10%

37. B pamkax JJ-cBsi3u yCTaHOBUTE TEPMBI JUIs SJIEKTPOHHOM KOH(UTyparuu sp.

38. YcraHOBUTE BCE BO3MOYKHBIE TEPMBI JUISI CUCTEMBI U3 JIBYX P-3JIEKTPOHOB, BBIOEpUTE Ha
OCHOBaHMM M3BECTHBIX Bam mpaBuin ocHOBHOW TepM (ucmosib3yiiTe cxemy Paccena-
Caynnepca)

39. Onpenenute KOHCTaHTY 3kpaHupoBanus S st AO 1s,2p,3p aroma xjopa.

40. Omnpenenute 3¢(GEeKTUBHBIN 3apsi sAapa Ut 6S 3JIeKTPOHA aTOMa IaI0IUHUS

RBRoOoo~Nooa~wNE
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41.

42.

43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.
77.

Hcnonb3zys MOX mnocrtpoiite nuarpamMmy 3Hepretuuyeckux ypoBHed n-MO u cxembl HX
3aM0JHEHUS 3JIEKTPOHAMH /ISl LIUKJIOIPOIIEHUIIBHOM CUCTEMBI (Cilydyan KaTHOHA, pajuKana u
aQHUOHA).

Ucnonb3yss rpaduueckmii  meron Dpocta  OmpeAenUTe  IHEPreTHUYECKUE  YPOBHH
LIUKJIOIIEHTAAN-CHIIIa U OeH30I1a

[lepeuncnure OCHOBHBIE 3JIEMEHTHI CUMMETPUH MOJIEKYIT

JlaiiTe onpeieneHre NOHITUIO «TPYIIIa

Uto Takoe TodyeuHas rpyIia CHMMETPUH

Onpenenure onepanuo yMHOKEHHS sl TOUEYHON T'PYIIIbl CAMMETPUU

Kakum 06pa3oM MOKHO OTJIIMYHUTH a0eIeBBl M HEaOeIeBbI TPYIIIBI?

Kakue rpynnel cuMMeTpun HauboJsiee XapaKTepHbl ISl MOJIEKYI?

K kaxoii rpynne cuMMeTpHUH MOXHO OTHECTU TOMOSIJIEPHBIE IBYXaTOMHBIE MOJIEKYJIbI?

K kaxoil rpynne cuMMeTpHUH MOXKHO OTHECTU T€TEPOSIEPHBIE IBYXaTOMHBIE MOJIEKYJIbI?

UTo Ha3bIBAIOT XapakTepOM TpYIIIbI?

Mante onpenenenue repMuHa «lIpencraBienne rpynms»

Kaxue mpeicTaBieHust OTHOCAT K HEPUBOIUMBIM?

Kakwue npezncrasienus obo3Hauarotcs tg?

Kaxkue mpezcraBienus 0003HaqaroTcst b1?

Kakwne npencrasienns 0003HavaroTCs ai?

Kakwne npencrasienns 0003HavaroTCs €7

Omnpenenure 31eMEHThl CHMMETPHH U TPYIIIY CHMMETPUU MOJIEKYJIbl aMMHaKa.

[TocTpoiiTe TabMuIly YMHOXKEHUS AJISl SIIEMEHTOB CUMMETPHS MOJIEKYJIbl aMMHUaKa.
[Tocrpoiite kBagpat Kann mis rpynmsr Cay

OxapakTepu3yiTe mpeodpa3oBaHne P-OpOUTAICH TP ONepalusiXx CUMMETpuH Tpymmbl Coy
OxapakrepusyiiTe npeobpaszoBanue d-opOuTaseii mpu onepanusax cumMmmerpun rpymmbl Coy
Omnpenenure XapakTepbl HEMTPUBOJUMBIX TIpeIcTaBieHui rpymnibl Coy B 0asuce p-opOuTaneit
OmnpepennTte XapaKTepbl HEMPUBOIUMBIX IIpeacTaBiacHui rpymibl Coy B 6asuce d-opoOuTaneit
UYeMy paBHO YKCIIO HEMMPUBOIMMBIX MTPEIACTABICHUIN TPYIIIHI?

[IpuBenuTe MpuMepsl MOJICKYJI C TPyNHoi cummerpur Dan

[IpuBeauTe mpuMepsl MOJIEKYI ¢ Ipynnoi cummeTpuu Dsp

[IpuBeauTte nmpuMepsl aMOPQPHBIX BEIIECTB

Kakwue cBoiicTBa sBISAIOTCA HEOOXOAUMBIM MTPU3HAKOM KpHcTasia?

Kaxkue Teopun crpoenus xuakoctu Bam n3BectHbl?

Jaiite onpenenenue TepMuHy «MoJisspHas pedpakius

[Ipu xakux oO6cToATENBCTBAX OBUIN OTKPHITHI ME30MOP(HBIE CBONCTBA BEIIECTB?

Kakyro popmy Mosekynn uMenH KuIKOKPUCTAJUTMYECKHE BEllecTBa OTKPhIThie PelinuTiepom?
B ueM pasHuMma MeXIy JMOTPONHBIMU U TEPMOTPOIHBIMU KUIAKOKPUCTATUIMUECKUMHU
BellecTBaMu?

B nutepatype pacnpocTpaHeH TEPMUH «TUCKOTHKW», YTO OH 0003Hayaet?

B kakux nensix ucnoJib3yeTcs siBJIeHHE dK3albTanus pedpakiun?

YUTO MOHMMAIOT MO TEPMUHOM «KUIKOKPUCTATUIMYECKOE TEPMOTIOKPBIBATION?

3amanue: ITpu 293K miotHOCTh a% pacTBopa BelecTBa A B Boje pasHa d r/cm®, mokasarennb
npenomiieHus N. Berauciure MOMSIpHYIO pedpakiifio BEeeCTBa a, €CIH AJIs BOJbI TUIOTHOCTh
1,000 r/cm®, a mokasarens npenomuenus — 1,333,

Ne | a% BemiectBo 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 Na2SO4 1,116 1,352
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85.]9,0401 K2S04 1,075 1,345
86. | 44,012 C12H22011 1,191 1,406
87.| 44,023 CO(NH>): 1,121 1,400
88. JlunosibHblii MoMeHT. [loJispHBIE M HETIOJISIPHBIE BEIECTBA.

89. BexkTopHO-aJiUTHBHAS CXEMa pacueTa JAUIOJIbHBIX MOMEHTOB

90. MarHuTHBII MOMEHT ¥ MarHUTHAsi BOCIIPUMMYHBOCTH BEII[ECTB

91. Meroas! OI1P u SAMP

92. DnexTpoHHbIE, K0JIeOaTeNbHbIE U BpalllaTeIbHbIE YPOBHU SHEPTUH.

93. Mouekynspusie criekTpol. [IpaBuna otGopa.

94. DHepreTHUecKUe KPUTEPUU CYILIECTBOBAHUS MOJIEKYII

95. JlucnepcuoHHOE, OPUEHTAIMOHHOE U UHIYKIIMOHHOE B3aUMOICHCTBHE

96. DHeprus XMMHUYECKUX CBA3EH U METO/Ibl €€ ONpeIeTIeHHS

97. Dxcumepbl U 3KCUTIIIEKCHI

98. Teopus KPUCTALTUYECKOTO TOJIS

99. CriekTpoXUMHUYECKUN psifg

100. Teopema fAna-Temnepa

Kpurtepun ouenkm:

Kpurepuii Ouenka | YpoBeHb

CryneHT He MMeeT OOJBIIOr0 KOJMYECTBA IMPOIMYHUIEHHBIX 3aHITHN
(6onmee 20%), a mpu BBHINOJHEHWU 3aJaHUKA B OOJACTH TEOPUU
CTpPOEHHUS BELIECTBA, HAMNpPaBIEHHBIX HA KOHTPOJb OCBOEHHUS
KOMITETeHIIMM, yka3aHHbIXx B PIIJ[, OH moka3zam 3HaHWS, | 3aYTEHO | MOPOTOBBIN
HE0OXOoIMMbIe Ul pelleHusl NMOCTaBICHHON 3ajaud. BeIMoiaHEeHHbIE
KBaHTOBOMEXaHUYECKHE PAacyeThl 0a3upyIOTCs Ha IIIyOOKOM 3HAHHUH
COOTBETCTBYIOIIMX Pa3/ie]0B MAaTEMAaTUKH, UX PE3YyIbTaTbl HE UMEIOT
3HAQUUTENbHBIX TMOTPEIIHOCTEH, a  BBIBOJBI COOTBETCTBYIOT
MOJY4YeHHBIM pe3ynbraraMm. [lpm oTBeTax Ha JONOJHUTENbHBIE
BONPOCHl CTYACHT HE UCHBITHIBACT  3aTPYJHEHHH U CHOCOOEH
chopMyIupPOBATh YETKUE OTHO3HAYHBIE OTBETHI.

CTyaeHT uMeeT 3HAYUTEIbHOE KOJIMYECTBO IMPOIMYIICHHBIX 3aHSATHH,
a MPHU BBITIOJIHCHUH 33JIaHUKA B 00JIACTH TEOPUH CTPOCHHMS BEIIECTBA,
HaIpaBJIEHHBIX HAa KOHTPOJIb OCBOCHHMSI KOMIICTCHIIUM, YKa3aHHBIX B
PIIJI, o He moka3an 3HaHWH, HEOOXOIWMBIX I pelIeHUs HE HE
MOCTaBJICHHOW 3a/a4yi. PacueThl BBIMOJHEHBI CO 3HAYUTEIBHBIMH | 3a4TE€HO |chopMupoBaH
MOTPEITHOCTSIMH, a BBIBOJII HE COOTBETCTBYIOT IIOJIYYCHHBIM
pesynbratam. [lpu oTBeTax Ha MOMOJIHUTENbHBIE BOIMPOCHI CTYICHT
UCIBITHIBAET  3HAUUTENbHBIE  3aTPYIHEHUS M HECHOCOOeH
chopMynupOBaTh YETKUX OJHO3HAYHBIX OTBETOB.

OneHouHble cpeAcTBa Ui HMHBAJIMIOB U JIMII C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0POBBS BEIOUPAIOTCS C YYETOM MX WHAUBUIYAIBHBIX ICUX0()U3NIECKIX 0COOCHHOCTEH.

— IpH HEOOXOJMMOCTH HHBAIMAAM M JIMIAM C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI ITPEIOCTABIISIETCS IOTIOJIHUTENBHOE BpeMs JJIs IOJATOTOBKM OTBETA HA SK3aMEHE;

— IIpU IPOBEJICHUH NPOLEIYPbl OLIEHUBAHUS PE3yIbTaTOB 0OyYEHHs] MHBAINUJIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pOBbsI IPETyCMATPUBACTCS MCIIOJIb30BAaHUE TEXHUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C UX UHAUBUAYATbHBIMU 0COOEHHOCTIIMH;

— MpU HEOOXOAUMOCTH JJIs1 00YYaOLINXCS ¢ OTPAHUYEHHBIMHU BO3MOXXHOCTSIMH 3/I0POBBS

U MHBAJIUAOB MpPOLEIYpa OLEHUBAHUS PE3YJIbTATOB OOYyUEHMs MO AUCLUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa ouneHUBaHUS PE3yIbTaTOB OOyUYEHUs MHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMU
BO3MOJKHOCTSIMH 3/IOpPOBBSI 10 JUCHUIUIMHE (MOJYJIIO) TMpelycCMaTpUBACT IPel0CTaBIICHUE
uHpopmanuu B (opmax, aganTUPOBAHHBIX K OTPAaHMYEHHUSIM WX 370POBbS U BOCHPHUATHUSA
MH(pOpMAIINHU:
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JUist U1 ¢ HapyIICHUSIMUA 3PCHHS:

— B I1e4aTHOM (hopMe yBeTU4EeHHBIM HIPUPTOM,

— B popMe AIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApyIISHUSIMU CITyXa!

— B miedaTHou (opme,

— B JOopMe AIIEKTPOHHOTO JIOKYMEHTA.

JUsist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amapara:

— B TiedaTHou (opme,

— B opMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

S.IlepeyeHb OCHOBHOI U JOMOJHUTEIBHOM JIUTEPATYPHI
5.1  OcHoBHas JquTEpaTypa
1. Hupenscon, B.I'. KBanToBas xumus. Mosekysbl, MOJIEKYJIIpHbIE CUCTEMBI U TBEPJIbIE TENa
[DnexTponHsbIit pecypc] : yuebHoe nocodue st By3oB / B.I'. Llupenscon. — 4-e uzn. (9:1.) -
M.: Jlabopatopwust 3Hanuii, 2017. - 522 c. - (YueOHuK u1st Boicmei mkoisr). - ISBN 978-5-
00101-502-4. — Pexxum pocryma: https://e.lanbook.com/book/94104#book name
2. Kawmpmmos, B.M. CtpoeHue BemiecTBa [ DIeKTPOHHBIN pecypce] : yaeOHoe mocodue / B. M.
Kawmprmmos, E. I'. Mupomankosa, B. I1. Taraypos. - 2-¢ u3j., ucnp. u joir. - CaHKT-
[MerepOypr : Jlans, 2017. - 236 c. - https://e.lanbook.com/book/90007#authors.

5.2 JlonoTHUTEIbHAS JIUTEpATypa

1. Cwusosa, O.B. MonekynspHas CAMMETPHUsI B HEOPraHUYECKONW U KOOPAMHAITMOHHOW XUMUH
[DnexTponnbIit pecypc] : yuebHoe mocodbue / O.B. Cuszora, H.B. BanoBa, A.A. Banwun. -
N3zn. 2-e, mepepad. u gom. — CII6.: U3garenbctBo «Jlanby, 2016. - 276 ¢. - (YaeOHUKH 11
By30B. CrnernumanpHas smreparypa). - ISBN 978-5-8114-2173-2. — Pexwum moctyna:
https://e.lanbook.com/book/76285#book_name

2. Munkun, B.1. Teopust ctpoenus monexkyn [Tekct] : yueOHOe mocoOue il CTYIEHTOB
By30B / B. I. MunkuHs, b. S. Cumkun, P. M. Munses. - 2-e uzn., nepepad. u gor. - PoctoB
H/]] : ®enukc, 1997. - 558 c. - (YueOHuKH 1 yueOHbIE TocoOus). - bubauorp. B KoHIE TII. -
ISBN 5222001067 : 43.80.

3. I'pubos, JI.A. Di1eMeHTbl KBAaHTOBOM TEOPHH CTPOCHHS U CBOMCTB MoJieKky: [Tekcr] :
[yaeonoe mocobue] / JI.A. I'puboB — lonaronpynusrii: MUatemnekr, 2010. — 310 c. : wr. —
(PusrexoBckuii yaeOHUK). — bubmuorp. B koHiie rias. — ISBN 9785915590822

5.3 Ilepuoanueckue U3TaHus
1. XKypnan obmel xumuu

2. JKypHan HEOpraHHYECKOW XUMUU
3. KypHuan ¢pusnyeckoit Xumuu

6. Ilepeyenr pecypcoB  HMHGOPMALHMOHHO-TEJIEKOMMYHMKAIMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX VIS OCBOCHUS JUCHUIIMHBI

1. MHTEpHET cailThl BeAylnX rocyaapcTBeHHbIX BY30B u HayuHbIX opranuszanuii PD:
MI'Y, CIIoI'Y, PXTY, HI'Y, Ky6I'Y, PAH P® u np.

2. Poccuiickoe obpasoBanue, peaepanshblii mopran — URL:http://www.edu.ru

3. NnTepakTuBHAs 6a3a JaHHBIX KHUT U KypHaioB SpringerLink.

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

5. www.humuk.ru

6. DnekTpoHHas OubanoreuHas cucrema «Jlauwy (https://e.lanbook.com)
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7. MeToauueckue YKa3aHusl 1Jis oﬁyqammnxcﬂ o JTMCHUIIJINHE

ITo kypcy «CtpoeHue BeuiecTBa» NPeAyCMOTPEHO NPOBEACHUE AyIUTOPHBIX 3aHATHUI B
dopme NeKIMil W TpaKTUYECKWX 3aHATHHA. Jlekums ~—mpeamonaraer — mepenady B
CTPYKTYpUPOBAaHHOW (oOpMe CHUCTEMaTH3MpPOBAHHOW WHPOpMaLUU  OOJBIIOTO  00BEMA.
[locemienne U KOHCIEKTUPOBAHUE JIEKIUU CTYJEHTaMH CIIOCOOCTBYET (POPMUPOBAHUIO OOIIMX
MOAXOJI0OB W NPHUHLMIIOB YCBOEHHUS COJAEP)KAHUSA JAHHOW JIMCUUIUIMHBI, COAECUCTBYET
aKTUBU3ALlMM MBIIJICHUS, HAllEJIMBAaeT Ha JAJIbHEWIIYI0O CaMOCTOSITEJIbHYIO IO3HABATEIbHYIO
JEeSITEIbHOCTb. PEKOMEHAYeTCsl KOHCIIEKTUPOBATh JIEKIUHU 110 MPUHLUILY BBIJCIECHUS OMOPHBIX
IIYHKTOB TOM WJIM UHOW TEMBI, YTO MO3BOJIMT B JJaJIbHEHIIEM YIIyOIsITh MOJIYYEHHbIE HA JIEKLUAX
3HAHUS TPU TOMOIIY JOTIOJTHUTENBHBIX UCTOYHUKOB MH(pOpMaIu. Pa3enbl neKuuid, KOTopble
BBI3BIBAIOT 3aTPYAHEHUSI, MOTYT ObITh OOCYXIEHBI B JOpME BOIIPOCOB, 3aJJaHHBIX MOCIIE JIEKIIUH,
WM B X0/1€ KOHCYJbTALIUH.

[IpakTueckue 3aHATHS, B XOJ€ KOTOPBIX IPOBOJUTCS KpPAaTKUH ONPOC CTYAEHTOB U
00CyX/IeHHE BOIIPOCOB MU3y4aeMOMN TEMBbI, CHOCOOCTBYIOT JIYUIIEMY YCBOCHHIO TEOPETHUYECKOTO
Matepuana. [Ipy moAroTtoBke K MPakTUUYECKUM 3aHATHSIM PEKOMEHAYETCS Ha IEepBOM 3Tare
THIATENIbHO TMPOpabdoTaTh KOHCHEKTHl JIeKUMA. B cioydae BO3HHMKHOBEHHUS BOIPOCOB IO
TEOPETUYECKUM TMpoljeMaM MaTeMaTH4YeCKMX OCHOB KBAHTOBOMEXaHMYECKOIO OIMHCaHUs
TEOPUU CTPOEHUS BEUIECTBA PEKOMEHIYETCS IOBTOPUTH COOTBETCTBYIOLIME pa3Aeibl Kypca
MaTeMaTHKH.

Baxxae#mmm sTanoM OCBOEHHUs AWCIUIUIMHBI SIBISIETCS caMmocCTosiTelbHas pabdota. B
mporiecce MOATOTOBKU peepaToB CTYACHTHI COYETAIOT CaMOCTOSITEIbHYIO WHIUBUIYABHYIO U
TPYNIOBYIO paboTy, 4YTO SBISETCA BaXHEWIIMM STalioM OCBOCHHS AUCUMIUIUHBL [lpum
MOATOTOBKE  pedeparoB  PEKOMEHIYeTCS  COCTaBUTh  MOJAPOOHBIM  IUIaH,  KOTOPBIU
MpeAyCMaTpuBaeT HM3ydeHHWE KaK OCHOBHOW Y4eOHOW, TaKk W JOMOJHUTEIHHOW HaydHOU
auTepaTypel. B XoJe MOATOTOBKU ClEAYeT HCIHOJBb30BaTh Kak TPAAULMOHHBIE HMCTOYHUKU
uH(popMaluK, TaKk M DJIEKTPOHHblE OMOIMOTEUHbIE CUCTeMbl. MImocTpaTUBHBIA MaTepuan
TOTOBUTCSl B BHJE MpPE3EHTALMU, KOTOpasl OJDKHA OTpa)kaTh OCHOBHOE COJEpPYKAHUE KaxKJIOTOo
paznena pedepara. CHHCOK HCIOIb30BAHHBIX JIMTEPATYPHBIX HMCTOYHHKOB COCTAaBJISIETCS B
COOTBETCTBUU C CYIIECTBYIOIIUMH HOpMaMu OHOIHOrpaduuecKoro OnucaHusl.

Ne HaumeHoBaHue DopMBbI CAMOCTOSITEIbHOM PA0OTHI Dopmbl
pasaena OTYETHOCTH
1 [KBanToBomexanuueckas| CaMocTosiTelbHOEC M3ydeHHue paszzaenoB. [loarororka YO
TEOPHS CTPOCHUS K TPaKTHYECKUM 3aHATHAM. Pabota ¢ yueOHOH
BeEIIECTBA JUTepaTypoii, 6a3aMu 1aHHBIX B cetu Internet.
2 (CuMMeTpHs MOJIEKY CamocrosarensHOe u3yueHue pasnenos. lloaroroska YO

K IpakTHYecKUM 3aHATuUsAM. Pabora c yueOHOM
JUTEpaTypoii, 6a3amMu JaHHBIX B ceTH Internet.

3 [DHepreruyeckue acnek- | CamocTosiTeIbHOE H3ydeHUe pasnenoB. Pabora ¢ P
Thl CTPOCHUS MOJIEKYJ. | yueOHON JuTepaTypoil, 0a3aMM JaHHBIX B CETH
DIEKTPUUECKUE U Internet. TloarotoBka pedepara ¢ HMCMOIB30BAaHUEM

MarHUTHBIE CBOKCTBA yueOHOM U COBPEMEHHOW Hay4yHOU TUTEPaTypHl.
BEILECTB

4 (Ctpoenue BemectBa B | CamocTosiTennbHOE M3ydyeHue paszzenos. Iloarotoska YO
KOH/IEHCUPOBaHHOM K MpakTHYecKUM 3aHATUsM. Pabora c yueOHOM
COCTOSTHUU JUTEpaTypoii, 6a3aMu JaHHBIX B ceTH Internet.
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8. IlepeueHb UHPOPMANMOHHBIX TEXHOJIOTHI, NCIOJIb3YyeMbIX MPH OCYIIECTBJIECHUHU
00pa3oBaTeILHOI0 MpoLecca Mo JMCUUILINHE (MO1YJ/I10) (IPH HEOOXOIMMOCTH)

8.1 Ilepeyenb He0OXOAMMOI0 MPOrPaMMHOTI0 o0ecTieYeHn sl

[lpu BBIMONHEHWHM pacyeTHBIX 3a7ad W paboTe Hax pedepataMu HCHOIB3YETCS
crenytomee mnporpammHoe obOecredenue: Microsoft Office (Word, Excel), ACD Labs
Chemsketch, Kommnbrorepnas nporpamma Hyper Chemistry.

8.2 Ilepeyenb He0OX0AMMBIX MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

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

2. ®enepanbHbIid HEHTP HHDOPMAITMOHHO-00pa3oBaTelbHBIX pecypcoB. URL:
http://fcior.edu.ru.

3. Poccuiickuit oopasoBarenbubiit mopran. URL: http://www.school.edu.ru

PexomMeHyeTcs Takke UCIOIb30BaTh COBPEMEHHBIE 0a3bl MPOPECCUOHANTBHBIX JaHHbBIX.

9. MarepunanbHo-TexHnueckass 0a3za, HeoOXoauMMass [JIsl  OCYUIeCTBJICHHS
00pa30BaTeJIbLHOIONPOLECCa MO AUCHUILIHHE (MOLYJII0)

s matepuanbHO-TEXHUYECKOTO obecrneueHus: AUCHMILIMHBL «CTpOEHHE BELEeCTBay
UCIOJb3yeTCs MeNIoBas JOCKa U yueOHO-Hay4Has annaparypa (MHTepakTHBHas JOCKa, HOYTOYK,
MYJIbTUMEIUIHBIA IPOEKTOP).

Jlnia pelieHus: MOCTaBIEHHBIX 3a/1a4 TpeOyercs Takxke [IDBM ypoBHs He Huxke Pentium
IV ¢ onepaunonnoit cucremoit Windows XP / 7 / 10, xommbroTepHas nporpamma Hyper

Chemistry.
Ne
Buwx paGor MaTepuajibHO-TeXHHYECKOe 0O0ecriedeHue U CIUIINHbI
P (MoayJifl) 1 OCHAILIEHHOCTh
1 JIeKIIMOHHEBIE 3aHATHS JlexuoOHHAs ayAUTOPHUS, ayAUTOPHUS IJIs POBEACHUS

CEMUHAPCKUX 3aHATUHN, TPYNIOBBIX U HHIUBUIYATbHBIX
KOHCYJIbTallMi, TPOMEKYTOUYHOM arTecTanuu tuna aya. 234C,
CHaO)XKCHHAs1 KOMILIEKTOM y4eOHO# MeOeln, MHTePaKTHBHOM
JOCKOM, MEJIOBO IOCKOM, MHTEPAKTUBHBIM MPOEKTOPOM U
HOYTOYKOM.

2 CeMuHapckue 3aHATUs | JICKIIMOHHAS ayTUTOpHs, yaeOHas ayTUTOPHS I IPOBEACHUS
3aHITHA CEMHUHAPCKOTO TUIIA, TPYIIOBBIX M WHIMBHIYAIbHBIX
KOHCYJIbTAIIMI, TEKYIIET0 KOHTPOJIS U TPOMEKYTOUHOM
artecrauuu (aya. 416C), cHaOxkeHHast KOMIJIEKTOM Y4eOHOM
MeOeITi, HHTEPAKTUBHOM TOCKOM, MEJIOBOM JTIOCKOM,
WHTEPAKTHBHBIM ITPOECKTOPOM U HOYTOYKOM.

3 CaMocTosiTeabpHas YuransHbiii 321 KyOI'Y, ocHallleHHBIH KOMITBIOTEPHOU

pabota TEXHUKOHN ¢ BO3MOXHOCTBIO MOAKIIOUEHUs K ceTh « THTepHEeTY,
POrPaMMOil SKPAaHHOTO YBEJIMYEHHS U 00eCTIeYeHHBIN
JOCTYIIOM B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEPCUTETA;

Y4eOHble ayAUTOPUH I CAMOCTOSTEIHHON pabOThI
oOyuaronuxcs 1 KypcoBOTO IIPOEKTUPOBAHKS, OCHAIIIEHHbBIE
KOMITBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO MOAKIIOUEHUS K
cetu «Mutepuer»: ayn. 431C, 433C, 428C, 443C.
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