MHUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHUS POCCUMCKOM
®EJIEPALIUU
®enepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa3oBaTeNbHOE YUpeKICHHE
BBICIIEr0 00pa3oBaHUs
«KYBAHCKHI I'OCY JAPCTBEHHBIN YHUBEPCUTET»

®akynpTeT XMMHUU U BHICOKMX TEXHOJIOTHIM

YTBEPXJAIO:

[TpopekTop no yue6Hoi pabore,
Ka4yecTBY 00pa30BaHHUs — ITEPBbIii
TPOPEKTOp 257 oee Sk

b1.0.32 CrtpoeHnne BeliecTBa
Hanpasnenue noarorosku/crnenuansHocts:  04.03.01 xumus
HanpasnenHocts (po¢uns) / cnenuanu3anus: OpraHudeckas H
OuoopraHuyeckast XUMHs

®opma 00yyeHUss O4Has

KBanuduxarus GaxanaBp

Kpacuopap 2025




PaGoyas nporpamma aucuuminHbl: «CTpoeHHE BELLECTBAY
COCTaBJIEHa B COOTBETCTBHHU C rOCYAapCTBEHHBIM 00pa30BaTe/IbHbIM CTaHAapPTOM
BeICLIero obpasosanus GI'OC BO mo HanmpaBleHHIO OATOTOBKH:

04.03.01 «Xumusa»

I[Tporpammy cocrasun B.U. 3eneHoB noueHT kadeapsl oblueil, HEOpraHUYeCKOH

xuMuM U BT B XMMUH, IOLIEHT, K.X.H.

Il

Pabouas nporpammMa qucuuminHbl « CTpoeHHe BelecTBay yTBEpXkAeHa Ha

3aceaHuH Kadenpel(paspaborunka) obmei, Heopranuyeckoit xumud 1 BT B
XUMHUH:

[Ipotokon Ne 9 or 13 mMas 2025r

3aB.xadenpoit (pazpaborunka) B.A. BOJBIHKHH , JOLIEHT, KXHM

PaGouast mporpaMma yTBepXeHa Ha 3ac€laHUU y4eOHO- METOAUYECKOI
KOMHCCHH (aKyIbTeTa XUMHUU M BEICOKHX TEXHOJIOTHIA:

IIpotokon Ne 7 oT _ 16 mMASR 2025r

[Ipencenarens koMuccun A.B. Becnanos, JOLIEHT, K.X.H. /ﬁ
c‘/-v

Penenzentsi:Kononenko H.A., npodeccop kadenpsr pusnueckoit xumuu KyoI'VY,
I.X.H., npodeccop

[ITa6anosa U.B., nouent Ky6 'AY, k.X.H., IOLEHT



1 leau n3aga4yu 3y4eHus TUCHUTIAHBI (MOIYJIsT)

1.1 lesab ocBOEHUA TUCUHMTLIAHBI
dopMUpoBaHHWE TOTOBHOCTH K TPO(ECCHOHATBHOW  NIEATENHbHOCTH, CBSI3aHHOH C
MMPOTHO3UPOBAHUEM CBOWCTB BEIIECTB W MEXAaHU3MOB IPOTCKAHUS XUMHYECKHX IPOIECCOB Ha
OCHOBE JIAHHBIX O CTPYKTYpE BEIIeCTBA M (DYHIAMEHTAILHBIX MOJOKEHUH KBAaHTOBOMEXaHHYECKON
TEOPHH, B COOTBETCTBHH C KOMIIETEHTHOCTHBIM ITOAXOIOM.

1.2 3agauu qTUCHMIIIMHBI

- OBnageHue cucreMod (yHIAMEHTAJIbHBIX XUMHUUYECKUX IOHATUH B 00JacTH KBaHTOBOM
MEXaHUKM W CTPOEHHsS BEIIECTBA, HEOOXOAMMBIX B JalbHEWHIed NpodeccHOHATBHOM
NEATENbHOCTH;

- PackpbITHEe ponyM COBPEMEHHBIX TCOPUM, ONHUCHIBAIOIIMX CTPOCHHUE BELIECTBA, KAK OCHOBBI
TEOPETUYECKON U IKCIIEPUMEHTAIIBHON XUMUU;

- @opMHUpOBaHUE YMEHUS MPUMEHATh TEOPETHUECKUE 3HAHUS B 00JIACTH CTPOCHUS BEIECTBA
IUISL pELICHUs TPAKTUYECKUX 33124 JajbHenIel npodecCnoOHaIbHOM NesTeTbHOCTH.

1.3 MecTo tucuunJuHbI (MOYJis) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl
Hucuunnuna «CTpoeHue BeEIIecTBa» OTHOCUTCA K oOs3arenbHoM wactu broka 1
«lucuurnHbl (MOY/IM)» y4eOHOro IJIaHa.
Nzyuenuto pucuumnianael «CTpOCHHE BEIIECTBA» MPEIIICCTBYET WM3Y4YEHUE TUCIUIUIMH
«Maremaruka» u «Heoprannueckass xumusa». JlaHHas NUCUUIUIMHA ABJISETCA MPEAIIECTBYIOLIEH
JUISL TUCUMIUIAHBI «OpraHudecKas XuMush».

1.4 llepeyeHb IUIAHMPYEMBIX PpPe3yJabTATOB O00y4YeHHs MO [JUCUHUILIMHe (MOAYJIIO),
COOTHECEHHBbIX C IUIAHHPYeMbIMH pe3yJbTAaTAMH OCBOCHHSI 00pa30BaTeIbHOM
NPOrpaMMbl
W3yuenne naHHOM yuyeOHOM NUCLMIUIMHBI HAaIpaBiIeHO Ha (OPMHUPOBAHUE Yy OOYHYAIOLIMXCS

obmenpodeccruonanproi Komnerennuu (OI1K):

Kon 1 HanmeHnoBanme HHAUKATOpa Pe3yJ'ILTaTLI 06yquI/m 10 AUCHUIIIMHE
JOCTHXKCHUA KOMIICTCHIIMNA

OIIK-4. CriocoOeH IaHupoBaTh padOTHl XUMHUECKOW HAIIPABICHHOCTH, 00padaThIBaTh M HHTEPIPETHPOBATH
TIOJTyYeHHBIE Pe3yIbTaThl C HCIOIb30BAHUEM TEOPETHUECKIX 3HAHUH U MPAKTHUECKUX HABBIKOB PEIICHHS
MaTeMaTHIeCKNX U PU3MIECKNX 3a/1a4

HOTIK-4.1. Hcmonp3yer 6a3oBbie | 3naem 0a30BbIe 3aKOHBI (PM3MKM M MaTEMATHKH, HCIIOJIb3yeMble B 00JIacTH
3HaHUS B 0O0JAaCTH MAaTreMaTHMKM M| CTPOCHMS BELIECTBA, HEOOXOIMMBIE I INIAHUPOBAHUS PabOT XUMUYECKOH
¢U3MKM TIpU TUIAHUPOBaHWU paboT | HANPABICHHOCTH

XMMHUYECKOH HalpaBIeHHOCTH yMeem  WCIOJB30BaTh 0a30Bble 3aKOHBI (HU3MKH M  MaTeMaTHKH,
UCIIOIb3yeMble B O0JIACTU CTPOEHHs BELIECTBA, [UIA IUIAHHUPOBaHUS paboOT
XMMHUUYECKO HalpaBIeHHOCTH

61a0eem cIOCOOaMM IPUMEHEHHsI 0a30BBIX 3aKOHOB (DPM3UKH M MaTEMaTHKH,
UCTIONIB3YEMBIX B 00JIACTH CTPOEHHS BEIECTBA, HEOOXOAMMBIX IS
TUIAHUPOBAaHMS pabOT XUMUYECKOH HANPaBICHHOCTH

HOIIK-4.2. O6pabaThiBaeT qaHHBIE ¢ | 3HAem CTaHJAPTHBIE METO (b 00PaOOTKU JaHHBIX C UCIIOJIb30BAHHEM

HMCIIOJIE30BAHUEM CTaHIAPTHBIX aAlIpOKCUMAllNU YUCJICHHBIX XapaKTCPHUCTUK
croco0oB almnpoKCuManun ymeem HCII0JIb30BaTh OCHOBHBIC METOAbI O6pa6OTI<I/I JAHHBIX C
YHNCJICHHBIX XapaKTCPUCTHUK HCIOJb30BAaHUCM AlIIIPOKCUMAIINU YU CJICHHBIX XaPAKTECPUCTUK

snadeem METOJaMH O6pa6OTKI/I JAHHBIX C MCIHOJIb30BAHUEM CTAHAAPTHBIX
TIPUEMOB aImIPOKCUMAITNN YUCJICHHBIX XapaKTCPUCTUK, HGOGXO}II/IMHMH npu
PCHICHNH 3a/1a4, BO3HHUKAIOIIUX IPU U3YUCHUHN CTPOCHUS BEIICCTBA

HOIIK-4.3. UnTepnperupyet 3Haem ©6a30BbIE 3aKOHBI U ITPECTaBICHUS QU3UKH, HEOOXO MBI B
pe3yIbTaThl XMMHUYECKUX 00J1aCTH CTPOEHUS BELECTBA

HaOJIIO/IEHHH C CTIONE30BAHUEM YMeem MHTEPIIPETUPOBATh PE3yNIbTAaThl XUMUUECKUX HAOJIIOJECHUM ¢
¢u3nyecKnX 3aKOHOB U UCTIONB30BaHNEM (PU3NYECKUX 3aKOHOB M IPE/ICTABICHUH

IPEACTABICHUH enadeem METOJaMH HHTEpHpETAui pe3yJIbTaToOB XUMHUYCCKUX

HAOMIONCHUH, TIONy4EeHHBIX B  OONACTH  CTPOEHHMsA  BEIIECTBA, C
UCIIONIb30BaHNEM (PU3NYECKUX 3aKOHOB M IPE/ICTABICHUH




Pe3ynbrarel 00y4eHHs IO AUCHUILIIMHE JOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX BUIIOB
KOHTAKTHOM M CaMOCTOSITENIbHOW pPa0OThI OOYYalOMIMXCSI B COOTBETCTBHHM C YTBEPKICHHBIM
y4€OHBIM TIJIAHOM.

NHaukaTopsl JOCTHKEHHS] KOMITIETEHIIUN CUYUTAIOTCS CPOPMUPOBAHHBIMU TIPH JOCTHKCHUH
COOTBETCTBYIOIIUX MM PE3YJIbTATOB O0yUECHHUSI.

2. CTpyKTYpa U coJiep:KaHue JUCIUTLINHBI

2.1 PacnipeneieHue TPYA0EMKOCTH TUCIMILIMHBI 110 BHAaM padoT

OO6mast TPyJOEMKOCTh TUCIHUIIMHBI COCTaBiIsAeT 3 3adeTHble eauHuibl (108 dacoB), ux
pacmpeiesieHre 1Mo BujaaM paboT IMPeICTaBICHO B TaOJIHIIE.

Bun yaeOHoO# paboThI Bcero | Cemectp (uachr)

4acoB 4 5)

KonrakTHast pabora, B TOM 4ncie:

AyAUTOpHBIE 3aHATHA (BCEro): 68 68 -

3aHATHUS JTEKIIMOHHOTO THUIIA 34 34 -

nabopaTOpHbBIE 3aHATHS

3aHATHSI CEMUHAPCKOT0 TUIA (CEMUHAPBI, IPAKTUUECKUE 3aHITHS) 34 34

HNuas koHTakTHaN padora: -

Kontpoib camocrositensHoit padoTsl (KCP) 2 2 -

[Tpomexyrounas arrectanus (MKP) 0,2 0,2 -

CamocrosiTesibHast padoTa, B TOM 4HcIIe:
KypcoBas pabota - -
[TpopaboTka yaeOHOTro (TeOpEeTHIECKOro) MaTepraia 21,8 27,8
BeinonHeHne HHAMBUTYaIbHBIX 3aJaHAN (ITOJrOTOBKA - - -
COOOIIICHUH, TPe3eHTAIU )

Pedepar 10 10 -
[ToaroroBka Kk TeKyIiemMy KOHTPOJIIO - - -
Konrtpoanb =
[ToaroroBka k sK3amMeHy - - -
Oobmasn qac. 108 108 -
TPYA0EMKOCTH B TOM 4MCJie KOHTAKTHAas padoTra 70,2 70,2 -

3ad4. efl. 3 3 -

2.2 Conep:xkaHue TUCHUTLTHHBI

Pacnipenenenne BUIOB yueOHON pabOTHI M UX TPYAOEMKOCTH IO Pa3/ieiaM JTUCIUTUINHBL.
Paznensl (TeMbl) AUCHUILTNHBL, H3ydaeMble B 4 cemecTpe (ouHas popma o0ydeHus)

No HaunmenoBanue paznenon(TeM) Komn-Bo yacos
BCETO AymuropHas BreaymuropHas
pabora pabora
J I13 JIP CPC
1 2 3 4 5 6 7
1 | KBanToBOMeExaHHYeCKas TEOpUs 34 12 10 - 12
CTPOEHUS BEIECTBA
2 | CuMMerpHs MOJIEKYI 20 6 6 - 8
3 | DHepreTuyeckue acreKThl CTPOCHHUS 23,8 6 10 - 7,8
MOJIEKYIT. DNEKTPUUIECKUE U MAaTHUTHBIE
CBOMCTBA BEIIECTB




4 | CtpoeHue BeliecTna B 28 10 8 - 10
KOH/ICHCUPOBAHHOM COCTOSIHUU

HUTOI'O no pazoenam oucyuniumol 105,8 34 34 - 37,8

Kontpoibs camocrositensHoit padotst (KCP) 2

IIpomexyrounas arrectanus (MKP) 0,2

[ToaroroBka K TeKyIieMy KOHTPOJIIO - - - - -

OO611ast TPyI0€MKOCTh 110 TUCIUTIIINHE 108

[Mpumeuanue: JI — nekunu, [13 — npakrudeckue 3austus / cemunapsl, JIP — naboparopHsle 3aHsTHS,
CPC — camocrosTensHas padoTa CTy/IeHTa

2.3 Coaep:xkanue pa3aesioB (TeM) TUCHHIIMHBI
2.3.1 3augaTudA JeKIMOHHOI0 THIIA

Ne| HammenoBanue Coneprxanue paszzena (Tembl) dopma

paznena (Tembl) TEKYIIETO
KOHTPOJIS
2 3 4

1. | KBanToBoO- Matematuueckuii anmnapaTt KBaHTOBOM XuMHUH. OnepaTopsl,
MEXaHUYEeCKast coOCTBEeHHBIE (DYHKIMH 1 COOCTBEHHBIE 3HaUeHus1. Omeparop
TEopHst ["amunpTona. CoOTHOIIEHUE HEOIPEIETICHHOCTH.
CTpOEHUS OCHOBHBIE ITOCTYJIaThl KBAHTOBOM XUMHUHU. YCTHBII
BEIIIECTBA 3amayn 0 CBOOOHOM JIBMKEHUU YaCTHUIIbL, IBH)KEHUHU YaCTH- orpoc

bl B IOTCHIHUAJIBHOM SIIHUKEC.
BMHI/IpI/I‘IeCKI/Ie U NOJIYOMIINPHUICCKUC METOABI B KBaHTOBOM

XUMUHU.
2. | Cummerpus CuMMmeTpusi paBHOBECHOW T'€OMETPHUECKON KOH(PHUTypaIiu
MOJIEKYII MOJIEKYJIbI. DJIEMEHTBl CUMMETpUH. Onepanuyu CUMMETPHUH.

Toueunsie rpynmbl cummeTpun. [IpuBoauMBbIe 1 HENPUBOIN-
MBI€ ITPE/ICTaBICHMSL.

Knaccudukanus atomoB u Mosnekyi. [lapamerpsl, onpenens- YCTHBII
IOLME TEOMETPHIO MOJIEKYJIBI, MEKbSACPHBIE PACCTOSIHUS, Ba- orpoc
JIEHTHBIE yIJIbl. BHyTpeHHUE BpameHuss Moiekyi. [lonarue
KoH(popmanuu monekyi. [llaxmaTHble 1 3aTeHEHHbIE KOH(HU-
rypanuu.

3. | DHepretuueckue | DHEPreTUUCCKHI KPUTEPHU CYIIECTBOBAHHS HEKOTOPOH COBO-
aCIIEeKThI TEOPUU |KYMTHOCTH 3()()EKTUBHBIX AaTOMOB KaK €MHOM 4acTUIIbI — MOJIE-
CTpOCHUS KyJbl. DHEprusi 00pa3oBaHMs MOJIEKYJ U3 CBOOOIHBIX aTOMOB.
BEILIECTBA. [TapuuanbHble DHEPIUU OTAEIBHBIX BUIOB XUMUYECKOM CBSA3H
OJNEeKTpUYECKrUe |0JHOTO BUJAA B JIOOBIX MOJIEKYJaxX.

Y1 MarHUTHEIE OHeprust 00pa3oBaHus MOJIEKYJIbl. [I0CTOSIHCTBO SHEPrUHM CBsI-
CBOMCTBA 3€d OJIHOTO BHJIA B MOJIEKYJIaX.

BCIIECCTB DOHeprus CTaOMIN3alUU KPUCTAIMYECKUM IT0JIeM, Kak 3 deKT pedepar
BIIMSIHUS CTPOEHUS MOJIEKYJI HA UX CBOMCTBA.

DNEeKTPUUECKUN TUIIOIBHBIM MOMEHT B KJIACCUYECKON TEOPUH U
KBaHTOBOM MEXAHUKE.

[TonsipHble U HEMOJIAPHBIE BELIECTBA. JIUNIOJIBHBIA MOMEHT U
H30MEPHUA MOJIEKYIL.

[TapumanbHble MOMEHTHI CBA3€H U CTPYKTYPHBIX TPYIIIL.
BexTopHO-aniuTHBHAsA cXeMa pacyeTa JUIIOJIbHBIX MOMEHTOB.




Jledopmariist MOJIEKyYIJI BO BHEIITHEM dJIEKTpUYecKoM mone. 1H-
JYLIMPOBAHHBI MOMEHT U MOJISIPU3YyEMOCTh MOJIeKyl. CpenHsis
MOJISIPU3YEMOCTh, AaHU30TPOIIHS NOJISIPU3YEMOCTH.

CBs13b MOJIEKYJISIPHBIX TOCTOSIHHBIX —JIUIIOJIBHOTO MOMEHTA U
MOJISIPU3YEMOCTH — C MAKPOCKOITIMYECKUMU XapPaKTEPUCTUKAMU
BELIECTBA.

MounsipHas pedpakius. IMIUpUUYecKas cxema pacuera pedpa-
KIIU.

MarHuTHbBII MOMEHT ¥ MarHUTHAsi BOCIPUUMYUBOCTh MOJIEKY-
ne1. COCTOSIHME MOJIEKYJI B MAarHUTHOM 1oJie. J[namaruutTHole U
rapaMarHuTHele BeuecTBa. deppoMarHeTusm.

3eeMaHOBCKHE YPOBHU SHEPTUU. Y CIIOBUS SAEPHOTO MarHUT-
HOI'O PE30HaHCA.

Xumuyeckuit casur u ero uarepnperauus. 1P, [Tapamaraut-
HbIC YaCTHUIIBI.

[TonHas sHEprust MOJIEKYJbl KaKk cyMMa 3JIeKTPOHHOM, Koyeba-
TEJIHHOU U BpallaTeNIbHOM COCTABISIIOIINX. MeEKMOJIEKYIISIpHOE
B3aHMO/IEHCTBHE.

OTtHOCUTENTBHOE NOJI0KEHHE HJIEKTPOHHBIX, KOJI€0aTeIbHBIX U
BpalaTeJIbHBIX YPOBHEH YHEPIUH.

DNEeKTPOHHBIE COCTOSHMUS, KOJIeOaTeIbHbIE COCTOSTHUS, Bpallia-
TeJIbHbIE COCTOSHUS.

BpamarensHbie, Koyie0aTeIbHBIC U AJICKTPOHHBIC CTICKTPHI.
Teopust KpUCTAITMYECKOTO TIOJIS ¥ TEOPHSI MOJIS JIMTAHI0B KaK
OCHOBA HHTEPIPETAIIUHU CIIEKTPOB KOMITJICKCHBIX COSIHHCHHU.
[IpaBuna orbopa.

3HaueHNe MOJIEKYJIIPHBIX CIIEKTPOB JJIsl pEIlICHUs MPAKTUYeC-
KHX 3a/1a4 XUMUYCCKOH HAYKH.

Crpoenue
BEIIIECTBA B
KOH/IEHCHPOBAaH-
HOM COCTOSIHUU

CrpykTypHas kiaccuuKanus KOHICHCUPOBAaHHBIX (a3.
JuarpaMmbl cocTostHUSI. MTHOBEHHAs KOJIeOaTeIbHO-YCPEIHEH-
Has CTpyKTypa kuakocteil. CoBpeMeHHbIE CIIOCOObI ONTMCAHUS
CTPYKTYpHI xkuakocteid. AMop¢Hbie BemecTBa. Kuakue kpuc-
TaJIbI (XOJIECTEPUKHU, HEMAaTHKH U TIp.). VeanbHble KpUCTaIbI.

OcoOeHHOCTH YIbTPAAUCIICPCHOT'O COCTOSHUS BEILICCTB.

CtpyKTypa rpaHullbl paszjiena KOHJIEHCUPOBaHHBIX (a3.

YCTHBIN
oIpoc




2.3.2 3aHATHS CEMHHAPCKOro THNA (MpaKTH4YecKue / ceMUHApPCKHe 3aHATHS /

JadopaTopHbie padoThI)

CBs13b MOJICKYJIAPHBIX MOCTOSAHHBIX — JUIIOJIBHOI'O MOMCHTA U
MOJIAPU3YEMOCTH — C MAKPOCKOITMYECKNMH XaAPAKTCPUCTHUKA~
MH BCIICCTBA.

MonsipHast pedpakiius. IMIupHueckas cxema pacyera ped-
paKIMil.

MarauTHBI MOMEHT U MarHuTHas BOCIIPUUMYNBOCTb MOJIC-
KYJIBL. CocrosiHHE MOJICKYJ B MArHUTHOM I10JI€.
ﬂI/IaMaFHI/ITHHe U IIapaMariuTHLIC BEHICCTBA. <Depp0MarHe-
TH3M.

SIMP-cniekTpockonus. Y Ca0BuUs AIEPHOIO MArHUTHOTO PE30-
HaHca. XUMHYECKHUN cABUT. PelakcaliioHHEbIE SIBJIEHU.
IugT-pearenTs

Xumndeckuit caBur u ero uatepmnperanus. JI1P. [Tapamar-
HUTHBIE YaCTHUIIBI.

[ToHas sHEPTHS MOJIEKYIIBI KaK CYMMa AJIEKTPOHHOMU, KOJIe-
OaTenbHON U BpaIlaTeIbHONW COCTABJISIONINX.

OTHOCHUTETHFHOE TIOJIOKEHUE TICKTPOHHBIX, KOJICOATETLHBIX U
BpallaTeIbHbIX YPOBHEN SHEPTUH.

BpamarensHble, koneOaTeIbHbIE U AIEKTPOHHBIE CIIEKTPHI.
[TpaBuna or6opa.

3HauecHUE MOJICKYJIIPHBIX CIICKTPOB IJId PCIICHU A ITPAKTHYC-
CKHX 3aaa4 XHUMHYISCKOM HAyKH.

N¢ HaumenoBanue TemaTuka 3ansTHi/pabot dopma
paznena (Tembl) TEKYIIETO
KOHTpPOJISA
1 2 3 4
1.| KsanroBo- Martemaruueckuii annapar KBaHTOBOM xumuu. Orneparopsl,
MeXaHU4eckasi | coOOCTBEHHbIE QYHKIMU U COOCTBEHHbIE 3HaUeHUs1. OCHOBHbIE
TEOpHs MOCTYJIaThl KBAHTOBOW XUMUHU. .
YCTHBIN
CTPOEHHMS
|y VYpasuenue Ulpenunrepa. orpoc
BEILIECTBA
3agaun 0 CBOOOJHOM JIBUYKEHUH YaCTULIb, ABHKEHUH YACTHULIbI
MOTEHIIMAJILHOM SIIIUKE.
OMIUpUYECKHE U OJTyIMIUPUYECKHE METO bl B KBAHTOBOM
XUMHH.
2.| Cummerpus CuMMeTpHsi paBHOBECHON T'€OMETPUUYECKON KOHPUTyparun YCTHBIN
MOJIEKYJI MOJIEKYJIbl. DJIEMEHTbI cUMMeTpuH. Onepanuy CHMMETPHH. OIpoc
Toueunsle rpynmel cuMmMmeTpud. [I[puBoIMMBIE U HETPUBOAH-
MbI€ IIPEACTABICHHUS.
3.| DHepreruyeckue | DHEprus 0Opa3oBaHUs MOJIEKYJIbL. pedepar
ACIICKTBI TECOPMH | DHeprusl CTAOMIM3AINN KPUCTALTHYECKUM IT0JIeM Kak 3 dekt
CTPOCHUA BIIMSIHMS CTPOEHUS MOJIEKYJI HA UX CBOMCTBA.
BEILIECTBA. . . .
DNeKTpUYECKUi AUMOJIbHBI MOMEHT B KJIACCUYECKOM TEOpUU
DNEKTPUUECKHe 9
Y KBaHTOBOW MEXaHUKeE.
U MarHUTHBIE .
CBOICTBA [TapuumanbHble MOMEHTBI CBSI3€i U CTPYKTYPHBIX TPYIII.
BEIIECTB BekTopHo-aauTHBHAs cXxeMa pacyera JUIOIbHBIX MOMEHTOB.
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Ctpoenue
BEIIIECTBA B
KOHJICHCUPOBaH
HOM COCTOSIHUU

YCTHBIN
oIpoc

Juarpammsl coctosiHus. CTpyKTypa ¥ CBOMCTBA JKUIKOCTEM,
CTPYKTypa TBEPIOTO Teja. 30HHAS TEOPUs TPOBOAUMOCTH.
Kuakue Kkpucrasibl.

Oco0eHHOCTH yIBTPAAUCIIEPCHOTO COCTOSHUS BEILIECTB.
MexMOIIEeKyIIIpHOE B3aMMOIEHCTBUE

KomnnekcHeie coequnenus. Teopust KpUCTaUTMYECKOTO OIS
Y T€OpUS MOJIS JTUTAHI0B.

2.3.3 IIlpumMepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB)
KypcoBas paboTta He nperycMOTpeHa y4eOHbIM ITIaHOM.

2.4 TlepeueHb Yy4eOHO-METOAUYECKOr0 00ecriedeHUs: JAJIsl CAMOCTOSITEIHLHON PaGoThI
00y4aroIUXCs M0 JUCHHUILVIHHE (MOIYJII0)

Z

Bung CPC

[lepedyeHp yueOHO-METOIUICCKOTO 00SCTICUCHHS JUCITUTUTUHBI TI0
BBITIOJTHEHUIO CAMOCTOSTEIHLHOU PabOThI

[EEN

2

3

[TpopaboTka
y4eOHOTro
(TeopeTuyecKoro)
Marepuaia

. Hupenscon, B.I'. KBanToBas xumus. Mosekyiibl, MOJEKYISPHBIE CHCTEMBI

. Kampimmio, B.M. Ctpoenue BemiectBa [DNEeKTpOHHBINH pecypc] : yueOHOg

. Cusosa,

. Munkun, B.W. Teopus ctpoenuss monekyn [Tekct] : yueOHOe mocoOug

. Kypnan oOmiet xumun
. KypHan HeopraHn4eckon XuMuu

. Kypnan puznueckoit XuMun

U TBEpJIbIE TeNa [ DIEKTPOHHBIN pecypc] : yueOHOe mocodue it By30B
B.I'. Hupenbcon. — 4-¢ u3a. (311.) - M.: Jlaboparopwust 3HanwmiA, 2017. - 522
C. - (YueOnuk s Beicieid mkossl). - ISBN 978-5-00101-502-4. — Pexum
nocrymna: https://e.lanbook.com/book/94104#book name

noco6ue / B. M. Kampimmios, E. I'. Mupomnukosa, B. I1. Taraypos. - 2-¢
u3a., ucnp. u gom. - Cankr-IlerepOypr : Jlamp, 2022. - 236 c.
https://e.lanbook.com/book/90007#authors.

O.B. MonekynspHass CUMMETpUsI B HEOPraHUYECKOW I
KOOP/IMHAIIMOHHON XUMMHU [DIIeKTpOHHBIN pecypc] : ydeOHOe mocodue

O.B. Cu3zosa, H.B. lBanoBa, A.A. Banun. - 13x. 2-e, nepepad. u J01.
CII6.: UsmarensctBO «Jlamby, 2021. - 276 c. - (Y4eOHUKH i1 BY30B
CrnenmanpHas nuteparypa). - ISBN 978-5-8114-2173-2. Pexuw
nocryma: https://e.lanbook.com/book/76285#book name

JUTst CTyAeHTOoB By30B / B. V1. Munkun, b. 5. Cumkun, P. M. Munses. - 2
e u3n., mepepab. u gom. - PoctoB w/Jl : denukc, 1997. - 558 c.

(YueOuuku um yueOHBIE TocoOms). - bubmwmorp. B koHme 1. - ISBN
5222001067

Pedepar

R N O o1

. llupenscon, B.I'. KBanToBas xumusa. Mosekyiibl, MOJIEKYJISIPHBIE CHCTEMBI

W TBepbIC Tea [ DNeKTPOHHBIN pecypc] : yueOHoe mocodue My By30B
B.I'. LlupenbcoH. — 4-e u3a. (31.) - M.: JlaGopatopus 3Hanmii, 2017. - 522
C. - (Yuebnwuk st Boicmeit mkoisl). - ISBN 978-5-00101-502-4. — Pexxum
nocryma: https://e.lanbook.com/book/94104#book_name



https://e.lanbook.com/book/90007#authors
https://e.lanbook.com/book/76285#book_name
https://e.lanbook.com/book/94104#book_name

2. KampimioB, B.M. Ctpoenue BemiecTBa [DNEKTPOHHBIA pecypc] : ydeOHOg
nocobue / B. M. Kampimios, E. I'. MupomnukoBa, B. I1. Tataypos. - 2-¢
u3a., ucnp. u gom. - Cankr-IlerepOypr : Jlawp, 2022. - 236 c.
https://e.lanbook.com/book/90007#authors.

3. CuzoBa, O.B. MonekynsipHas CHMMETpUS B HEOPraHUYECKOH ¥
KOOPJMHAIIMOHHOW XUMHH [ DIEKTPOHHBIA pecypc] : yueOHOe mocobue
O.B. CuzoBa, H.B. lBanoBa, A.A. Banun. - 13xa. 2-e, nepepad. u gor. -
CII6.: UznarensctBo «Jlamby, 2021. - 276 c. - (Y4eOHMKH AN BY30B
CnemmanpHas sureparypa). - ISBN 978-5-8114-2173-2. — PexuM
nocryna: https://e.lanbook.com/book/76285#book _name

4. Munkun, B.W. Teopus crpoenust monekyn [Texct] : ydeOHOE mocoOug
J1s ctyaeHToB By30B / B. M. MunkuH, b. SI. Cumkun, P. M. Munses. - 2
e u3l., mepepad. u gom. - PocroB w/Jl : ®Penuke, 1997. - 558 c.
(YueOHukun u ydeOHbIe TOcoOus). - bubmworp. B konme ria. - ISBN
5222001067

5. Kypuan oOuieit xumuu
6. JXypHan HeOpraHHYECKOW XUMUU

7. XypnHan ¢puznyeckoit XuMuu

Y4eOHO-METOUYECKUE MaTepUaIbl ISl CAMOCTOSTEIbHON pabOThl 00YYAIOIIUXCS U3 YHUCIIA
WHBAJIUJIOB U JIMIl C OrPAaHUYEHHBIMU BO3MOXHOCTSAMHU 370poBbsi (OB3) mpenocraBisitorcs B
dhopMax, aTanTHPOBAHHBIX K OTPAHUYCHUSAM HX 37J0OPOBBS M BOCIIPUATHS HH(DOpMAIIHH:

J11st U1 ¢ HApYIICHUSIMU 3PEHUS:

— B IeyaTHOU opMe ¢ yBeITMICHHBIM mpudTom. [[is JIuIl ¢ HapyIeHUSIMH CITyXa:

— BTICYATHOH (opme.

JI71st u1 ¢ HAapyIIEHUSIMH OMOPHO-/IBUTaTeIbHOrO arapara;

— B IIeUaTHOM opMme.

JlaHHBIN TIepedYeHbh MOXKET OBITh KOHKPETHU3MPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00yUaroIInXCsl.

3. 06p83OBaTeJﬂ>HBIe TEXHOJIOI'UH, IPUMECHACMBIC IIPU OCBOCHUH IUCHHUIIIMHBI (MO}]yJ’lﬂ)

B yuebHom mpomecce mo auciumuinHe  «CTpoeHHE  BELIECTBAa»  HCHOJIb3YIOTCA
KOHCEpBAaTUBHBIE (JIEKIIMH), PEPOLYKTUBHBIE (IPaKTUUECKUE 3aHATHUS) U TBOpUYECKHE (IIOJrOTOBKA
pedepaToB) nmegarornuecKue TEXHOJIOTHH.

JUis WHBaNIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSAMHU 370POBbSI HCIHOJB3YIOTCS
o0Opa3oBaTeNbHbIE€ TEXHOJOTHHU, IMO3BOJISIOIINE IMOJHOCTHIO HWHIUBUIAYAIU3UPOBATH COJAEpIKAHUE,
METOABl U TEeMIbl Y4eOHOH NesATeIbHOCTH, BHOCUTH BOBpPEMs HEOOXOIUMbIE KOPPEKTHBBI KaK B
NeSITeNIbHOCTh CTY/IEHTA MHBAIN/IA, TaK U B IEATEIILHOCTD NPENOIaBaTENs.

4. OneHouHble Cpeacrea AJd TEKYLHIECT0 KOHTPOJISA YCIIEBACMOCTH H HpOMe)KyTOqHOﬁ
aTTrecralnuu

OneHouHble cpesncTBa IMpeaHa3HaueHbl JUIsi KOHTPOJS UM OIEHKH 00pa3oBaTeIbHBIX
JOCTHKEHUM 00ydaroluxcsi, OCBOMBIIMX MporpaMMy yueOHOM gucuuruinabl  «CTpoeHue
BEILIECTBaY.

OneHoYyHbIE CPEICTBA BKJIOYAIOT KOHTPOJIbHBIE MaTepuaibl JJii MPOBEICHUS TeKyUIero
KOHTPOJIs B OpME BONPOCOB, 3aJJaHUN M TEM JUIsI CAMOCTOSATEIIbHOM pabOThl U MPOMEKYTOUYHOM
arrecranuu B popme BOIIPOCOB U 3a/1aHUM JJIsl HOJTOTOBKHU K 3a4eTy.


https://e.lanbook.com/book/90007#authors
https://e.lanbook.com/book/76285#book_name

CTpyKTypa OLleHOYHBIX CPEACTB sl TeKYIIeil U MPOMeKyTOYHOM aTTecTalun

Ne Kon n Pe3ynbratel 00yueHus HaumenoBanue orieHOYHOTO
1/ HAaUMCHOBAHHE (B coorBercTBHH C 1. 1.4) CpencTBa
HHIUKATOpa Texymuii | [Ipomexxyrounas
(B cooTBeTcTBUH C 11. 1.4) KOHTPOJIb arrecTanusa
1 [MOIIK-4.1. Ucnionb3yer |3naem 0a30Bble 3aKOHBI (DU3UKU ¥  YCTHBIN 3a4er
0a30BbIC 3HAHUS B MaTEeMaTHKH, HCIOIb3yeMbIE B 00- ompoc
00J1aCTH MaTEeMAaTUKUA U | JIACTH CTPOCHUS BEILECTBA, HEOO-
buzuky npu XOJIUMBIEC [UIsl TUIAHUPOBAHUS Pa-
IUTAHUPOBAHUU PaOOT 00T XMMHUYECKOM HAIIPaBIEHHOCTH
XUMHYECKOU yMeem  WCIIONB30BaTh 0a30BBIC
HaINpaBJICHHOCTH 3aKOHBI (U3UKM W MaTEMaTHKH,
UCTIOJIb3yeMble B O0JIACTH CTpoe-
HUS BEIECTBA, IS IUIAHUPOBA-
HUSL pabOT XMMHYECKON Harpas-
JICHHOCTHU
énadeem Ccnoco0amMu TpPUMEHE-
HUSl 0a30BBIX 3aKOHOB (DHM3HMKH H
MaTEeMAaTHKH, WCIOJIb3YEMbIX B
00JlacTh  CTPOCHMsI  BEIIECTBA,
HEOOXOJUMBIX JUIS TUIAHUPOBA-
HUSL pabOT XMMHYECKON Harpas-
JICHHOCTHU
2 |UOIIK-4.2. 3Haem CTaHIAPTHBIE METOIBI O00paj  YCTHBIH 3a4deT
OOpabatbIBaeT JaHHbIE C | OOTKH JaHHBIX C HCIOJIB30BAHUEM O1Ipoc
UCTIOJTb30BaHUEM ATNTPOKCHMAITIU YHCIICHHBIX|
CTaH/JapPTHBIX CIIOCOOOB | XapaKTEPUCTUK
aTPOKCHMAITUU YMeem WCIIOJIb30BaTb OCHOBHbBIE
YHCIICHHBIX METO/Ibl 00pa0OTKH JAHHBIX C HC-
XapaKTEpUCTUK IIOJB30BaAHHUEM
ANMPOKCHUMAIIUT YUCIICHHBIX
XapaKTePUCTUK
enadeem MeTOJaMH OOpPabOTKU
JAHHBIX C HCIOJIb30BaHUEM CTa-
HIAPTHBIX TPHUEMOB AIIPOKCH-
MaIlii YWCJICHHBIX XapaKTepH-
CTHK, HEOOXOJUMBIMU TIpH pe-
[IEHUH 3a/1a4, BOSHUKAIOIINX MPH
U3YyYEHHH CTPOCHHUS BEIIECTBA
3 |MOIIK-4.3. 3Haem 0a30BbI€ 3aKOHBI U MPE- pedepar 3a4er
WuTepnperupyer CTaBJieHUs (DU3HKHU, HEOOXOIUMBIE
PE3yNbTaThl XUMUYECKUX | BOOJIACTH CTPOEHUS BEIECTBA
HaOJIFOIEHHH € YMeem WHTEPIIPETUPOBATH pe3y-
UCTOJIH30BAHUEM JHTaTHl XWMHUYECKHUX HaAOIIO/e-
(bu3nUeCKHX 3aKOHOB U | HUH € MCIONb30BaHUEM (husnye-
MIPEACTABICHUI CKMX 3aKOHOB U IPECTaBICHUN
enadeem METOJaMU HWHTepIpe-
Talliy Pe3yJIbTaTOB XUMHUYECKHX
HAOMO/IeHUH, TOJYYCHHBIX B
00J1acTH CTPOEHMS BEILECTBA, C
UCTIOJIb30BaHUEM buznuecKux
3aKOHOB M NPEJCTaBICHUI
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TunoBble KOHTPOJIbLHBbIE 32JAHUS UM MHbIE MATEPUAJIbI, HE00X0AMMBbIE /IJIsl OLIEHKH 3HAHMUIA,
YMeHH, HABBIKOB U (MJIH) ONBITA JAeSATEeJbHOCTH, XaPAKTEPU3YIIHUX ITANbI ()OPMHUPOBAHUSA
KOMIIeTeHI[UIl B Ipolecce 0CBOECHNsI 00Pa30BaTeILHOI MPOrpaMMbl

Bonpocul u 3a0anua 0na mekywieco KonmpoJis

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.

B uém 3akirouaercs pasHuiia nousatuid Gpynkuus, pyskronai, oneparop? (OI1K-4)
Cdhopmynupyiite nmonstue kommyraropa oneparopos (OITK-4).

Kaxwue onepatops! HazbiBatoT DpmutoBbivMu? (OITK-4)

Yro Takoe oneparopHsie ypaBHenus? (OITK-4)

Kaxwue ¢pynkipm HasbiBatoT cooctBeHHbiME? (OITK-4)

Omnpenenute moustre «CobcrBennbie 3HaueHus» (OITK-4).

B 4ewm cymHocTh TepMuHa «Bripoxaenne ¢pynkuuiin? (OI1K-4)

Kakue oneparopsl kBaHTOBOM Mexannku Bam u3secthbi? (OITK-4)

Oneparop I'amuiibToHa (OITK-4).

3anuimure BeIpaxkenue orneparopa Habdsaa (OITK-4).

3anuiuTe BeIpakeHre MpuHIKIa Heonpeaeacuuoctu (OITK-4).

[Tepeunciute OCHOBHBIC OCTYJ1aThl KBaHTOBOW MexaHukH (OITK-4).

Banummte ypasaenue Ilpeaunrepa (OITK-4).

B uém mnpenMmymiecTBO HCIONB30BaHHUS C(HEPUYECKHX KOOPIMHAT TpPU pPEHICHUU
KBaHTOBOMexaHu4eckux 3anaq? (OI1K-4)

[Touemy mnst aroma BOJOPOZa M BOJOPOIONOAOOHOTO aroMa MOTYT OBITh MOJyYEHBI
TOYHBIE BOJIHOBbIE (YHKIMU IyTeM HpsMoro pemienus ypaBHeHus l[llpemunrepa?
(OIIK-4)

OO6bsicHHTE CYIIHOCTh MeToa XapTpu-Doka (OITK-4).

AO Cnarepa-3ennepa (OITK-4).

Tepmbl MHOTORJIEKTPOHHBIX aToMOB (OITK-4).

Cucrema tepmo (OITK-4).

[MpaBuna [1dpénma mist onpeaencaust ocHoBHoro Tepma (OITK-4).

Dddext 3eemana (OITK-4).

LS u JJ-cBsi3b (OIIK-4).

[Mpubnmkenne bopua-Onmnenreiimepa (OITK-4).

Merton TNaiitnepa-Jlonmona (OITK-4).

Meron MO JIKAO (OIIK-4).

VYpaBHenue Pyraana (OI1K-4).

[Momysmnupudeckue MeTobl B kBanToBoM xumuu (OI1K-4).

Meron Xrokkens (OITK-4).

Merton ®pocta (OITK-4).

ApoMatudHOCTh U anTHapoMaTnaHoCcTh (OITK-4).

KommyTtupytrot i onepatopsl A u B ecnin A= x; B=y? (OI1K-4)

JIuneen mu onepatop A= x2? (OIIK-4)

Jlokaxxute TUHEHHOCTD oneparopa d/dx (OITK-4).

Hoxkaxmwure, uto orneparop 1d/dx nuxeeH u spmutoB (OITK-4).

VnosnerBopsiet mu pynkims exp(ax) ypasuernto Lf =Lf, ecrm L = d?/dx?? (OITK-4)
Onenurte kKodHPUIMEHT MPO3PAYHOCTH MOTEHIIMATBLHOTO Oapbepa, ecnu: Do = 1, Uo-E
=108k, p=10% kr, 1=10"M (OIIK-4).

B pamkax JJ-cBsi3u yCTaHOBHTE TEPMBI TS AJIEKTPOHHOM KoHpuryparwu Sp (OITK-4).
YcTaHOBUTE BCe BOBMOXKHBIE TEPMBI JJISi CUCTEMBI M3 JIBYX P-2JIEKTPOHOB, BHIOEPUTE Ha
OCHOBaHMM HM3BECTHBIX Bam mpaBmsl OCHOBHOM TepMm (ucmonb3yiite cxemy Paccena-
Caynnepca) (OITK-4).

Omnpenenute KOHCTAaHTY 3kpanupoBanus S 1 AO 1s,2p,3p aroma xiopa (OITK-4).
Onpenenurte 3¢ HeKTUBHBIN 3apsi siapa s 6S anekTpona atoma rafgoauaus (OITK-4).
Ucnonezys MOX, noctpoiite AuarpaMmy sHepreTudeckux ypoBHeil n-MO u cxeMmbl ux
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42.

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

3aMOJIHEHHST DJIEKTPOHAMHU JUTSl HUKJIOMPONECHWIBHON CHUCTEMBI (Clydyau KaTHOHa,
panukana u annona) (OITK-4).

Hcnone3ys rpaduueckuit meronq Dpocra, ONpenesuTe SHEPreTHYECKUe YpPOBHHU
UKIIoneHTaauenma u oensona (OIMK-4).

[epeunciure OCHOBHBIC 3IeMEHTBI cuMMeTpun Moseky:n (OITK-4).

Maiite onpenencuue nmoustuio «rpymmay (OITK-4).

Yro Takoe ToueuHas rpymma cummerpun? (OI1K-4)

OmnpenenuTe Oneparyio YMHOXKEHHUS U TOYeYHOM rpymibl cummMeTpun (OITK-4).
Kakum 00pa3oM MOKHO OTJIMYHTH abeieBbl 1 HeabeneBsl rpymmbi? (OITK-4)

Kakue rpymimsl ciMMeTpun HanboJiee xapakTepHsl st Mosiekyn? (OITK-4)

K kakoli rpyrmie CMMMETPUU MOYXKHO OTHECTU T'OMOSIIEPHBIE IBYXaTOMHbIE MOJIEKYJIbI?
(OIIK-4)

K kakoii rpynme cUMMETpUHM MOXKHO OTHECTH TETEpOsIEpHbIE JIBYXaTOMHBIE
moJiekysbi? (OITK-4)

Yro HaseiBaroT xapakTepoM rpymisi? (OITK-4)

Matite onpenencuue Tepmuna «IIpeacrasnenne rpymmsn (OITK-4).

Kaxkue npencrasienust OTHOCST K HenpuBoauMbiM? (OITK-4)

Kakwue npezcrasinenust 06o3navarotes tg? (OI1K-4)

Kaxwue nmpezcrasienus obo3nadarorcs b1? (OITK-4)

Kaxwue npencrasienns obo3navarorcs ai? (OITK-4)

Kaxkue npencrasienus obo3navarorcs €? (OI1K-4)

Onpenenure J1eMEHThl CHMMETPUHU U TPYIIITY CUMMETpUU MoJiekybl ammuaka (OITK-
4).

[Toctpoiite TabIUIly YMHOXKEHUS AJISl DIEMEHTOB CUMMETPHS MOJIEKYJIbl aMMHUaKa
(OIIK-4).

[Moctpoiite kBaapat Kamu st rpymist Coy (OITK-4).

OxapakTepusyiiTe mpeodpa3zoBaHue p-opoOUTANICH NMPU ONEPALUSIX CUMMETPUU TPYIIIHI
Cav(OIIK-4).

OxapakTtepu3yiite mpeodpasoBanue d-opOUTaeii MpH ONepamnusx CAMMETPHH TPYIIIIbI
Cav (OIIK-4).

Omnpenenute XxapakTepbl HEMPUBOIUMBIX MTpeacTaBIeHu rpynnsl Coy B 0asuce p-
opouTanei(OITK-4).

Omnpenenute XxapakTepbl HEMPUBOIUMBIX MTpeacTaBIeHu rpynnsl Coy B 0asuce d-
opouTanei(OITK-4).

YeMypaBHO YHCIIO HEMTPUBOAUMBIX npencTaBiennii rpymmbt? (OITK-4)

I[IpuBenuTe MpUMeEpbl MOJIEKYJI ¢ Tpymmoit cummerpun Dsp (OITK-4).

[MpuBeauTe MprMepsl MOJIEKY ¢ rpymmoit cummerpun Dsy (OTTK-4).

[Mpusenute npumepsl amopdubix Bemects (OI1K-4).

Kaxwe cBoiicTBa SBISIOTCS HEOOXOMUMbIM pu3HakoM kpuctaiia? (OI1K-4)

Kaxkue Teopuu ctpoenus xxunkoctd Bam u3sectabi? (OI1K-4)

Haiite onpenenenue tepMmuny «ModsipHas peppaxius» (OIIK-4) ITpu kakux
00CTOATENBCTBAX OBLIN OTKPBITH Me30MOpdHBIe cBoiicTBa BemecTB? (OITK-4)

Kakyto ¢opmy Mosekyn wuMenH KUIKOKPUCTAIMYECKUE BEIIECTBAa, OTKPBITHIE
Peitautiiepom? (OI1K-4)

B yem pasHuia Mexay JTUOTPOIHBIMU U TEPMOTPOIMHBIMH KHUJIKOKPUCTAITMYECKUMHU
BemectBamu? (OI1K-4)

B nuteparype pactpocTpaHeH TEPMHH «IHCKOTHKHY, 4TO OH 0003Hauaet? (OI1K-4)

B kakux mensx UCHosb3yercs siBieHue sk3anpranuu pedpakuuun? (OI1TK-4)

YTo MOHUMAIOT MOJT TEPMHHOM <CKHIKOKPHUCTATUTHYECKOE TepMOmoKpbiBaiio»? (OITK-4)
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3ananus

Ipu 293K mnotHocTs a%-ro pacTBopa BemecTBa A B Bojge pasHa d r/cm®, mokasarens
npejgoMiIeHuss n. Berumcnaure MoONSpHYIO pedpakiMio BEIIeCTBa a, €CJIU Uil BOABI IUIOTHOCTb
cocrasnser 1,000r/cm®, a mokasarens npexomiaenus — 1,333 (OI1K-4).

Ne a% Bemectso A d n
78. 31,000 HCI 1,157 1,407
79. 30,000 Hz504 1,220 1,370
80. 40,012 HCIO; 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;S0z 1,116 1,352
85. 9,0401 K2SOy 1,075 1,345
86. 44,012 C12H22011 1,191 1,406
87. 44,023 CO(NH2)2 1,121 1,400

88. JIumnosbHbiiit MOMeHT. [TomsipHble u Henospuble Bemiectsa (OITK-4).
89. BekTOopHO-aIIUTUBHAS CXeMa pacdeTa AUMoiIbHbIX MOMeHTOB (OITK-4).
90. MarHuTHBIA MOMEHT ¥ MarHUTHasi BOCHPUMMYKBOCTH BeriectB (OI1K-4).
91. Meroast DI1P u IMP (OIIK-4).
92. DnekTpoHHbIE, KoJeOaTeIbHbIC U BpaliaTeibHbie ypoBHH dHeprun (OI1K-4).
93. Monekyspubie ciekTpbl. [IpaBuia or6opa (OI1K-4).
94. Duepreruueckue Kputepun cyiiectBoBanus Moiiekyn (OITK-4).
95. JlucrepCHOHHOE, OPUEHTAIIMOHHOE M HHAYKIIMOHHOE B3aumoeiicteue (OITK-4).
96. DHeprus XUMHYECKHX CBsI3ei u MeTo bl €€ onpeaesenus (OITK-4).
97. DOxcumepsl u 3kcuruiekcsl (OITK-4).
98. Teopwus kpucramtinueckoro mnoist (OITK-4).
99. Cnekrpoxumuueckuii psi (OITK-4).
100. Teopema Sna-Temrepa (OIIK-4).
IIpumepnovie memul pegpepamos

1. Cwsl Ban-nep-Baanbca (OITK-4).

2.  Paman-criekTpockomnus U e€ MPUMEHEHUE B UCCIICIOBAHUN XUMUYECKUX BEIIECTB
(OIIK-4).

3. Cnekrpsl momunecteniyn (OITK-4).

4 MarauTHas BOCIpUUMYHBOCTD BetiecTB. deppomarneTusm. AHTH(EPPOMArHETH3M.
®deppumarneruku (OI1K-4).

5. MonekynspHble MAaTHUTBI M MIEPCTIEKTUBBI X Hcnonb3oBanus (OITK-4).

6.  OpueHTaMOHHOE U TUCTIEPCHOHHOE B3aUMOJICHCTBUS U UX BIIHSIHAE HA CBOMCTBA
semectB(OITK-4).

7. Mertombl OnpeeNeHUs! UTOIBHBIX MOMEHTOB XUMU4eckux coenunenuii (OTTK-4).

8.  DIIP-cnekTpockomnus 1 € MpUMEHEHHE K PEHICHUI0 CTPYKTYPHO-XMMHUYECKHX 3a/1a4
(OIIK-4).

9.  DHeprus XUMHYECKHX CBsieil 1 MeTo bl e€ onpeaeneHus (OITK-4).

10. DOxcumeps! u 3xcuruiekcs (OITK-4).

11. Cnekrpockomnus IMP-Bbicokoro pa3peieHus B UCCIeI0BaHUU CTPYKTYPhI
oprannyeckux Berects (OI1K-4).

12.  UK-cnexrpockomus. [Ipumenenne MK-criekTpoB B Kau€CTBEHHOM U
konmuuecTBeHHOM aHanm3e (OI1K-4).

13.  CnekTpockomnus siiepHOro MaruutHoro pezonanca (OITK-4).
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3ayeTHO-3K3aMeHAIMOHHbIE MATEPHAJIbI IJIsl IPOMEKYTOYHOM aTTecTaluu (3a4er)

Bonpocwul 013 noocomosku K 3auenty

=

HBOoo~NOOAWN

e N ol
Ll A el s

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.

B uém 3akirouaeTcs pazHuiia NoHITUN GyHKIHS, QYHKITMOHA, OrepaTop?
ChopmynupyiiTe NOHATHE KOMMYTaTOpa OMEPaTopoB.

Kaxkue oneparopsl Ha3bIBatOT IPMUTOBBIMU?

UTto Takoe oneparopHbIe ypaBHEHUS?

Kakue QpyHKIIMN Ha3bIBAIOT COOCTBEHHBIMU?

Onpenenure nousitue «CoOCTBEHHBIC 3HAUCHHUSI.

B ueMm cymiHoCTh TepMIHA «BoIpoxaeHue GyHKITANE»?

Kaxkue onepaTopsl KkBaHTOBOM MeXaHUKU Bam n3BecTHBI?

Onepatop ['amunbroHa.

3anummre BeIpaKEeHUE orneparopa Habma.

3anuunTe BbIpaKEHUE MPUHIIUIIA HEOIIPEAETIEHHOCTH.

[lepeuncianTe OCHOBHBIE OCTY/IAThl KBAHTOBOI MEXaHUKH.

3anumute ypaBHenue Llpeaunrepa.

B uém npenmMyIiecTBo HCTOIb30BaHMS cPepruIecKX KOOPAUHAT IIPU PELICHUN
KBaHTOBOMEXAaHUYECKUX 3a/1a4?

[Touemy 11 aToMa BOAOPOJa U BOAOPOIONOAOOHOTO aTOMa MOTYT OBITh OTyYEHBI
TOYHBIE BOJIHOBbIE (DYHKIIMU ITyTeM IpsiMOro penieHus ypaBuenus lpenunrepa?
OO0BscHUTE CYHTHOCTh MeTo/1a XapTpu-Doka.

AO Cnarepa-3eHHepa.

TepMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Cucrema TepMOB.

[Tpasuina [1pénna nig onpenenenrs OCHOBHOIO TepMa.

Dddext 3eemana.

LS u JJ-cBsi3b.

[Tpubnmxenue bopra-Onnenreiimepa.

Meron [Naiitiiepa-JlonnoHa.

Meton MO JIKAO.

VYpasuenue Pyraana.

[TonysMnupruyeckre METO/Ibl B KBAHTOBOM XUMUHU.

Meron Xrokkens.

Meton @pocra.

ApOMaTUYHOCTh U AHTUAPOMATHYHOCTb.

Kommytupyrot nu onepatopsl A u B ecniu A=x; B=y?

JIuneen mu onepatop A= x??

Jloka)kuTe TMHEHHOCTh onieparopa d/dx.

Joxkaxmwure, uto oneparop 1 d/dX JIHHEESH 1 SPMUTOB.

V noBneTBopsiet mu Gpynkuus exp(ax) ypasuenuto Lf =Lf, ecau L = d?/dx??

Ouenurte kK0d3QPUIMEHT MPO3PAaYHOCTH MOTEHIIMATBLHOTO Oapbepa, ecnu: Do = 1, Uo-E
=108 Jixx, p=10® kr, 1=10"m.

B pamkax JJ-cBs13u ycTaHOBUTE TEPMBI JUIs 3JIEKTPOHHOM KOHPUTYpauuu Sp.
YcTaHoOBUTE Bce BOZMOKHBIE TEPMBI /ISl CUCTEMBI M3 JABYX P-3JIEKTPOHOB, BHIOEpHUTE HA
OCHOBaHMHU HM3BECTHBIX BaM mnpaBusl OCHOBHOI TepM (ucrmoisb3yiTe cxeMy Paccena-
Caynnepca).

Omnpenenute KOHCTaHTY dKkpaHupoBanus S mst AO 1s,2p,3p aToma xiopa.

Onpenenurte 3¢ HeKTUBHBIN 3apsi siapa Ais 6S 2JIEKTPOHA aTOMa I'aJOTHHUSL.
Hcnonezys MOX, nocTpoiiTe quarpamMmmy 3HepreTuueckux ypoBHedl m-MO u cxeMbl ux
3allOJIHEHUS AJIEKTPOHAMM JUISl LUKJIONPONEHUJIBHOM CUCTEMBbl (cllydan KaTHOHA,
paauKaiad aHUOHA).

Ucnone3ys rpaduyeckuii meron Ppocta OmpeneiauTe HHEPreTUYecKue YpOBHHU
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OUKJIOIICHTAAUCHUIIAa 1 OeH3oa.

43. TlepeuncianTe OCHOBHBIE HJIEMEHTHI CHMMETPUN MOJIEKYII.

44.  laiiTe onpeneneHne MOHATHIO «TPYIIIay.

45. Yro Takoe ToueyHas rpynmna CMMMETpUn?

46. Ompenenute Onepanuo yMHOKEHUS I TOUCUHON TPYIIITBI CHMMETPHUH.

47. Kakum 00pa3oM MOKHO OTJIMYUTH abeJIeBbl U HeabeIeBhI IPYIIIbI?

48. Kakwue rpymnmsl cMuMMETpUU HanOoJiee XapakTepHbI 17151 MOJICKYJ1?

49. K kakoii rpynme CHMMETPUH MOYKHO OTHECTH TOMOSIJIEPHBIE IByXaTOMHBIE MOJICKYJIbI?

50. K kakoii rpymnmne CHMMETPUH MOKHO OTHECTH T'€TepOsIIEpPHBIE IBYXaTOMHBIE MOJICKYJIbI?

51. Yto HaA3BIBAIOT XapaKTEPOM IPYIIIbI?

52. laiite onpenenenue tepmuna «lIpencraBnenue rpynmnsn.

53. Kakue npencraBieHusi OTHOCAT K HEIPUBOAUMBIM?

54. Kaxwue npeacraienus 0603HadaroTcs ty?

55. Kakwue npeacrasienus 0003HadaroTcs b1?

56. Kakue npencraBieHus: 0003Ha4arOTCS a1?

57. Kakwue npencraBiieHus 0003HAYAIOTCS €7

58. Ompenenute 31€MEHTH CHMMETPHH U TPYIITYCUMMETPHH MOJIEKYIIBI aMMHUAKa.

59. Tlocrpoiite TaONUIly yMHOMXKECHUS TS SJIEMEHTOB CHUMMETPHS MOJIEKYJIbl aMMHAKa.

60. Ilocrpoiite kBaapat Kanu ans rpynmnst Coy

61. Oxapakrepu3yiite mpeodpazoBaHue p-opouUTaneii Mpu onepanusx CUMMETPUH TPYIIIIbI

2v
62. Oxapakrepusyiite npeodpasoBanue d-opOuTaseii Py ONEPAIHSIX CHMMETPUHU TPYIIITBI
2v

63. Omnpenenure XapakTepbl HENIPUBOIMMBIX MpeCTaBIeHui rpynmsl Coy B 0asuce p-
opOuTaneu.

64. Omnpenenure XapakTepbl HENPUBOAUMBIX MpecTaBienuii rpynmbl Cay B 6asuce d-
opOuTanei.

65. UYemypaBHO YHCIO HEMPUBOAUMBIX IPECTABICHUNA TPYIIITHI?

66. IlpuBenure mpumepsl MOJIEKY ¢ TPyIIoi cummeTpuu Dan

67. IlpuBenure mpumMepsl MOJEKYJI ¢ rpynnoi cuMMmeTpuu Dsh

68. IlpuBemute mpuMepsl aMOP(HBIX BEIIECTB.

69. Kakwue cBoiicTBa SBISIOTCS HEOOXOAUMBIM MPH3HAKOM KpUCTaa?

70. Kaxue Teopuu cTpoenus xxuakoctu Bam n3pectHsl?

71. Jlaiite onpezaenenue TepMuHy «ModsipHast pepaxiius»

72. Tlpum KakuX 0OCTOSTETHCTBAX OBUIN OTKPBITH ME30MOP(HBIE CBOMCTBA BEIIECTB?

73. Kakyio ¢dopMy MOJEKy1 HMEIN JKUIKOKPUCTAIIMUECKHE BEIECTBA, OTKPHITHIC
Peitnuruepom?

74. B uem pa3HMIIa MEX]Y JHOTPOMHBIMH M TEPMOTPOMHBIMH KHUJKOKPHCTAIITHYECKUMHU
BEIIIECTBAMU?

75. B uuTepaType pacnpocTpaHeH TEPMUH «TUCKOTUKU», 4TO OH 0003HavaeT?

76. B Kxakux LeNsAX UCIOJIB3YETCs SBJICHUE SK3aTIbTAMH pepaKiiin?

77. YTo MOHMMAIOT MOJ TEPMUHOM <CKHIKOKPUCTAITNYECKOE TEPMOIOKPBIBATION»?

3amanus

Ipu 293K mmotHocTh a%-To pacTBOpa BemecTBa A B Boje paBHa d r/cm®, mokasarenb
npejgoMiieHuss n. Berumcnaure MospHy0 pedpakiMio BEIIecTBa a, €CJIU Uil BOABI IUIOTHOCTH
cocrasisier 1,000r/cm, a mokasareis npenomienus — 1,333.

Ne a% BemectBo A d n
78. 31,000 HCI 1,157 1,407
79. 30,000 H>SO4 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
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83. 24,501 NaCl 1,187

1,377

84. 12,505 Na2SO4 1,116

1,352

85. 9,0401 K2SOq4 1,075

1,345

86. 44,012 C12H22011 1,191

1,406

87. 44,023 CO(NH2) 1,121

1,400

88. JlumonbHbI MOMEHT. [lonsspHbIE 1 HETIOSIPHBIC BEIIECTRA.

89. BeKTOpHO'aI[I[I/ITI/IBHaH CXEMa pacu€ra AUIIOJIbHBIX MOMCHTOB.
90. MarHuTHbII MOMEHT U MarHUTHAS BOCIIPUHUMYUBOCTD BCIICCTB.

91. Meronasr DI1IP u SIMP.

92. DnexTpoHHbIE, KoeOaTeIbHbIE U BpallaTelbHbIE YPOBHU SHEPTHH.

93. Monekynspusie ciekTpsl. [IpaBuia otrbopa.
94. DHepreTUvecKue KPUTEPUU CYILIECTBOBAHUS MOJICKYJI.

95. J_II/ICHCpCI/IOHHOG, OPHUEHTAIMOHHOC 1 HHAYKIIUOHHOC BSaHMOﬂCﬁCTBHC.

96. DHeprus XMMHYECKUX CBA3€H U METO/bI €€ ONpe/IeICHUs.
97. DKcUMEpHI U SKCHUIICKCHI.

98. Teopus KPUCTALTUICCKOTO TIOJSL.

99. CrnexkTpoXUMHUYECKHM P,

100. Teopema fna-Temnepa.

Kpurtepuu ouennBaHus pe3yibTaToB 00y4eHUsI

Kpurepuii

Onenka

Yposennb

CryneHTt He MeeT OOJIBIIOTO KOJTMYECTBA MPOMYIIEHHBIX 3aHATHI
(6onee 20%), a Ipu BBHIMIOJIHEHUH 3aJJaHUI B 00JIACTH TE€OPUU
CTPOCHHUSI BEUISCTBA, HAIPABICHHBIX HA KOHTPOJIb OCBOCHUS
KOMIIETEHIMM, YyKa3zaHHbIx B PIIJ[, oH mnokazanm  3HaHus,
HEO0OXOIMMBIC JUIS PEIICHUS ITOCTABJICHHON 3a1a4yi. BeITIOTHEHHBIC
KBaHTOBOMEXAHUYECKUE pacyeThl 0a3UPYIOTCS HA MIyOOKOM 3HaHUU
COOTBETCTBYIOIIUX Pa3JIC]IOB MAaTEMATHKH, HX PE3YyIbTAThl HE UMECIOT
3HAYUTEIBHBIX  TOTPEIIHOCTEH, a  BBIBOJABI  COOTBETCTBYIOT
MOJIyYE€HHBIM pe3ynbTataM. [Ipu oTBeTax Ha JOMOTHUTEIbHBIC
BOMPOCHI CTYJIEHT HE WCHBITBIBACT 3aTPyJHEHHH U CIIOCOOEH
chopMyITUPOBATh YETKUE OJJHO3HAUHBIE OTBETHI.

3a4TCHO

MOPOTOBBIN

CTyaeHT UMeeT 3HaYUTEIHbHOE KOJIMYECTBO MPOIYIICHHBIX 3aHITHH,
a TpY BBIMOJIHEHUH 33JJaHUH B 00JIaCTH TEOPHH CTPOCHUS BEIIECTBA,
HANpPABJIEHHBIX HA KOHTPOJIb OCBOEHUS KOMIIETCHIMI, YKa3aHHbBIX B
PIIZI, oH He moKa3al 3HaHUM, HEOOXOAMMBIX JJS PELICHUS
IMOCTaBJICHHOM 3a7aur. PacueTsl BEINOIHEHEI CO 3HAUUTCILHBEIMH
MOTPEIIHOCTSIMUA, A BBIBOABI HE COOTBETCTBYIOT IIOJYyYEHHBIM
pe3yibrataM. [Ipu oTBETax Ha HOMOJHUTEIBHBIE BOPOCHI CTYIEHT
WCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHEHUS U HECTIOCOOEH
chopMyITUpOBaTh YETKUX OJHO3HAYHBIX OTBETOB.

HC
3a4TCHO

He
copMupoBaH

OI_IGHOLIHHC cpeacTBa AJjid MHBAJIMAOB U JIMI C OIrPaHUYCHHBIMH BO3MOKHOCTSAMU 3JOPOBBA
BBI6I/IpaIOTC${ C Y4€TOM UX MHAUBUAYAJIbHBIX HCI/IXO(bI/ISI/I‘-ICCKI/IX 0COOEHHOCTEHA.
— Ipu HeO6XO)II/IMOCTI/I HHBAJIMAaM W JIUIAM C OIpaHUYCHHBIMU BO3MOXXHOCTAMU 3O0POBbBA
MpeaAOCTAaBIACTCA JOITOJIHUTCIBHOC BPEMA JIA ITIOATOTOBKU OTBETA HA 9K3aMCHE;
— IIpU MIPOBCACHUU MNPOHCAYPLI OLCHUBAHHUA PE3YJIbTATOB 06yqu1/I;1 HWHBAJIXJOB MW JHI C

OrpaHUYCHHBIMH BO3MOXHOCTAMU 3O0POBbSA MPEAYCMATPUBACTCA HCIIOJIb30BAHHUEC TCXHUUCCKHUX

CpeacTB, HGO6XOJII/IMI)IX HM B CBA3U C UX UHANBUAYAJIbHBIMU OCO6GHHOCT5IMI/I;
— [Ipu HGO6X0,[[I/IMOCTI/I JJIA 06y‘{aIOU_II/IXC$I C OIrpaHUYCHHBIMHU BO3MOKHOCTSAMH 300POBbBA U
HHBAJIUJ0B IIpoHecaypa OUCHUBAHUS PE3YJILTATOB 06y‘-IeHI/I$I 10 AUCHUIITIMHE MOXET IMPOBOAUTHCSA B

HECKOJIBKO DTaIlOB.
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[Ipouenypa oIeHWBAHUS pPE3YyNbTATOB OOYYEHUS WHBAIWIOB W JIUI C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMH  37I0POBbSl 0 AUCHMUILIAHE (MOIYJIO) MpeaycMaTpUBaeT MpeloCTaBlIeHUE
uHpopmanuu B (opMax, aNanTUPOBAHHBIX K OTPAHUYCHHSIM WX 30POBbS U BOCIIPUSATHUS
nH(pOpMALIHU:

JUJ1st ULL C HAPYIICHUSIMU 3PEHUSL:

— B IeyaTHOU (opMe yBEIHMUEHHBIM HIPUPTOM,

— B (hOpMeE IIEKTPOHHOTO JIOKYMEHTA.

JIist jaL ¢ HapyIeHUsMU CIIyXa:

— B IIeYaTHOU (opme,

— B popMe PIIEKTPOHHOTO JOKYMEHTA.

JI71st v ¢ HApyIIEHUSIMU OMTOPHO-ABUTaTEIbHOrO arapara:

— BTie4aTHou opme,

— B popMe 3IIEKTPOHHOTO JOKYMEHTA.

JlaHHbBI TIepedeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTUHTE€HTa

oOyJaromuxcs.

5. IlepeueHb yueOHOI JuTEPATYPbI, HH(POPMALMOHHBIX PECYPCOB M TEXHOJIOT Uil
5.1 VYueOnasi auTepatypa

1. Iupenscon, B.I'. KBanToBass xumus. Mosexysbl, MOJEKYJISPHbIE CUCTEMBI U TBEPIbIC
Tena [DneKTpoHHbIN pecypc] : ydeOHoe mocodbue mist By3oB / B.I'. Llupenscon. — 4-e uza. (31.) -
M.: Jlaboparopust 3anuii, 2017. - 522 c. - (YueOnuk ans Beicmieit mkousl). - ISBN 978-5- 00101-
502-4. — Pexxum noctyma: https://e.lanbook.com/book/94104#book name

2. Kawmpimos, B.M. Ctpoenue BemiecTBa [ DIeKTpOHHBIHN pecypc] : yaeOHoe mocodue / B. M.
Kamepmmios, E. I'. Mupomnukosa, B. I1. Taraypos. - 2-¢ u3n., ucnp. u gom. - Caakr- [letepOypr :
Jlans, 2022. - 236 c. - https://e.lanbook.com/book/90007#authors.

3. CwusoBa, O.B. MonekynspHasi CHUMMETpHsI B HEOPraHWYECKOH W KOOPAMHAIIMOHHOMN
XUMUU [DNEeKTpOHHBIN pecypc] : yaebnoe nmocobue / O.B. Cuzosa, H.B. MBanoBa, A.A. Banun. -
W3zn. 2-e, mepepab. u gpon. — CII6.: UznatensctBo «Jlanby, 2021. - 276 c. - (YueOHUKH TSI BY30B.
CreuunanbHast ~ JguTeparypa). - ISBN  978-5-8114-2173-2. -~  Pexum  mocryma:
https://e.lanbook.com/book/76285#book _name

4. Munkun, B.M. Teopus crpoenus monekyn [Tekcr] : yueOHoe mocoOue Juisi CTyJE€HTOB
By30B / B. . MunkwuH, b. SI. Cumkun, P. M. Munses. - 2-¢ u3j., nepepad. u nor. - Poctos H//] :
®enuke, 1997. - 558 c. - (YueOHuku u y4yeOHble mocobust). - bubmumorp. B konue ra. - ISBN
5222001067

5.2 IlepuoanyecKkue U3IAHUA:

1. XKypnan oOmiei xummun
2. XypHas HeOpraHU4IEeCKOH XUMHN
3. XKypHan pu3nIecKor XUMUH

5.3. I/IHTepHeT-pecypcm, B TOM YHCJI€ COBPEMEHHDBIE l'[pO(i)CCCI/IOHaJ'IbeIe 0a3el JAHHbIX
1 MHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

J1eKTPOHHO-0ubOIMoTedHbIe cuctembl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com
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IIpodeccnonanbHbie 0a3bl JAHHBIX:
1. HammonanbHast »3J€KTpoHHas OuOMMOTeKa (HOCTynm K DJEKTpOHHOM Oubiamnoreke
muccepraiuii Poccuiickoit rocynapersenHon oubnuoreku (PI'B) https://rusneb.ru/
2 Hayunas snexkrponnas 6ubmauoreka (HOB) http://www.elibrary.ru/

Pecypcbl ¢cBOOOAHOTO 10CTYNA:
1. KubepJlenunka (http://cyberleninka.ru/);
2. Nudopmanuonnas cucrema "EnnHoe OKHO gocTyna K 00pa3oBareibHBIM pecypcam"
http://window.edu.ru/;
3. Enqunas komneknms — mudpoBeIX  oOpasoBarenbHBIX  pecypcoB  http://school-
collection.edu.ru/ .

Co6cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe H MH(popMannoHHble pecypebl KyoI'y:
1. Cpena monynbHOro AuHaMuueckoro ooydenus http://moodle.kubsu.ru
2. baza yueOHBIX IUIAHOB, Y4eOHO-METOIMYECKUX  KOMIUICKCOB, IyONHMKALMA U
koHbepenrmii http://mschool.kubsu.ru/
3. bubnmoreka MH(POPMAITMOHHBIX pecypcoB Kagenpbl MH(POPMAITMOHHBIX
obpasoBaTenbHbIX TexHomoruit http://mschool.kubsu.ru;
4. DnextponHsid apxuB qokymeHToB KyoI'Y http://docspace.kubsu.ru/

6. Meroauyeckue yKazaHus JAJsl 00y4alOMMXCsl 10 OCBOEHHIO TUCIHUILINHBI (MOTYJIs1)

[Io xypcy «CrpoeHue BemiecTBa» MNPEAyCMOTPEHO MPOBEACHUE ayIUTOPHBIX 3aHITHUH B
dbopme ekl U NPaKTUYEeCKUX 3aHATUH. JIeKIus npenmonaraeT nepegady B CTPYKTYPHPOBAHHOM
¢dopme cucteMaTH3UpoBaHHON HH(popMalu G6onbiioro oobéMa. [locenienre 1 KOHCIEKTUPOBaHUE
JIEKIIUU CTYJCHTAMH CIIOCOOCTBYET (POPMHUPOBAHUIO OOIIMX IOJXOJO0B W IPHHIMIIOB YCBOCHHUS
COJEp)KaHus JAHHOM JUCLMIUIMHBL, COJNEHCTBYET aKTHBM3alUU MBINUICHUS, HALEIMBAaeT Ha
JAIBHEHNIIYIO CaMOCTOSITEIIBHYIO II0O3HABATEJIbHYIO NEATEIbHOCTD. Pexomenpayercs
KOHCIIEKTUPOBATh JIEKIUU 10 IPUHLNITY BBIIEICHUS ONOPHBIX ITYHKTOB TOW WJIM MHOM TEMBI, YTO
MO3BOJINT B JajbHEHIIeM yriayOnsTh IOJy4YyeHHbIE Ha JIEKUUAX 3HAHUSA [pPU  [IOMOILU
JONOJTHUTEIbHBIX ~ MCTOYHUKOB  MH(popMmanuu. Pa3gensl  Jiekuuid, KOTOpbIE  BBI3BIBAIOT
3aTpyJHEHHS, MOTYT OBITh OOCYX/IEHbI B (popMe BOMPOCOB, 3aJJaHHBIX IOCIE JIEKIUH, WU B XOJI€
KOHCYJIbTalUH.

[IpakTnueckue 3aHATHS, B XOJ€ KOTOPBIX IIPOBOJUTCA KPATKUM ONPOC CTYAEHTOB H
o0CyXKJIeHHE BOIIPOCOB H3y4aeMOM TEMbI, CIIOCOOCTBYIOT JyYIIEMY YCBOECHHUIO TEOPETUYECKOTO
Martepuana. IIpy moAaroTroBke K NPAKTUYECKUM 3aHATUSAM PEKOMEHAYETCS Ha IEPBOM JTarle
TIIATEIbHO MpOpadoTaTh KOHCIEKThl JeKuuid. B ciydyae BO3HUKHOBEHMS BOIPOCOB IO
TEOPETUYECKUM MpodIeMaM MaTeMaTUYeCKUX OCHOB KBAHTOBOMEXAHHUYECKOT'O OMHMCAHUS TEOPUU
CTPOEHHsI BEIIECTBA PEKOMEHIYETCs IMOBTOPUTH COOTBETCTBYIOLIME PA3IENBl Kypca BBICIIEH
MaTeMaTUKU U (PU3UKH.

BaxkneiimuM 53TaroM OCBOEHHS JHUCLHMIUIMHBI SIBJISIETCS caMoCTOsiTelNbHass paborta. B
nporecce MOATOTOBKM pedepaTroB CTYACHTHI COYETAIOT CaMOCTOATENIbHYIO HHIWBUAYAJIBHYIO U
IPYNIOBYIO paboTy, YTO SBJISETCS BAaXKHEWIIUM 3TArloM OCBOEHMS AMCUMIUIMHBL. [Ipu moaroroske
pedepaToB peKOMEHIyeTCsl COCTaBUTh MOJAPOOHBIA IMJIaH, KOTOPBIM MHpeaycMaTpuBaeT H3ydeHHE
KaK OCHOBHOM Yy4eOHO#, Tak M JOMOJHUTEIbHOW Hay4yHOW nuteparypbl. B xone mnoaroroBku
CIIEyeT HCHOJb30BaTh KaK TPAJAULMOHHBIE HCTOUYHUKU HMH(OpMAIUMKM, TaKk M DIEKTPOHHbIC
O6ubaroTeuHble cucTeMbl. MITIoCTpaTUBHBIM MaTrepual TOTOBUTCS B BHJIE IPE3CHTALMU, KOTOpas
JIOJDKHA OTpakaTh OCHOBHOE COZAEp)KaHUE Kaxaoro paszaena pedepara. CHCOK HCIOIb30BAHHBIX
JIUTEPATYpHbIX MCTOYHUKOB COCTABIISIETCSI B COOTBETCTBUM C CYIIECTBYIOIIMMH HOPMaMH
OoubarorpadguuecKoro onucaHusl.
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https://rusneb.ru/
http://www.elibrary.ru/
http://cyberleninka.ru/)%3B
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http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

Ne HaumeHnoBanme ®opMBbI CAMOCTOATEIBHON PadOThI Dopmbl
pasaena OTYETHOCTH
1 |[KBantoBomexannueckasi| CaMocToSTeNIbHOE U3yueHue pasnenoB. [loaroroka k Yy
TEOPUS CTPOEHUS MpakTU4YeCKUM  3aHATUsAM. PabGora ¢ ydeOHOIA
BEILECTBA JaUTEepaTypoii, 6azaMu 1aHHBIX B ceTH Internet.
2 |CuMMeTpHst MOJIEKYIT CamocrosiTennbHOE U3ydeHue pasnaenos. [loaroroska k N
MpakTU4YeCKUM  3aHATuUsIM. Pabora ¢  ydeOHOI
JIUTEpaTypoii, 6azaMu 1aHHBIX B ceTH Internet.
3 |Duepreruueckue CamocTodATenbHOE HU3Yy4YeHHE pa3fenoB. Pabora c P
aCIIEKThI CTPOCHUS yueOHOI JuTeparypoil, ©0a3amMu MJaHHBIX B CETH
MOJIEKYJI. Internet. IloaroroBka pedepara ¢ HCIOIB30BAaHHEM
DJIEKTPUUYECKUE U y4eOHOM U COBPEMEHHOM HAYYHOU JIUTEPATYPHI.
MarHUTHBIE CBOMCTBA
BEILIECTB
4 |Ctpoenue BeniecTsa B CamocrosTenbHOe u3ydyeHue paszaeinos. [loaroroska k v
KOHICHCUPOBAaHHOM MPAKTUYECKUM  3aHATUsSM. Pabora ¢ y4eOHOH
COCTOSTHUHU JTUTEepaTypoii, 6a3aMu TaHHBIX B ceTH Internet.

B ocBoeHWM IUCHUIUIMHBI WHBAIMIAMHU W JUIAMH C OTPAaHUYCHHBIMH BO3MO>KHOCTSIMH
3I0pOBbsl OOJBIIOE 3HAUEHHE HUMEET WHIMBUIYyalbHass YydyeOHas paboTa (KOHCYIbTaIlMH) —
JIOTIOJTHUTEIBHOE Pa3bsICHEHUE YUSOHOTO MaTepuraa.

WupuBuayanbHbIE  KOHCYJIBTAlMM 10  MPEAMETY  SIBISIOTCS  BaXXHBIM  (DaKTOpOM,
CIIOCOOCTBYIOIIMM HWHMBHyaTH3allMd OOYYEHHs] M YCTAHOBJICHUIO BOCIUTATEIBLHOTO KOHTAKTa
MEXIy TpernojaBaTesieM W OOYYaroIIMMCS WHBAIAIOM WM JIMIOM C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3]I0POBBSI.

7. MaTepuabHO-TEXHUYECKOe o0ecrevyeHne no AUCHUIIUHE (MOIYJII0)

OcHaIIeHHOCTb
CIIEIHAIBHBIX TOMEIIEHUI

HaumMmenoBanue crierianbHbIX
HOMEIICHUN

Hepequb JJMICH3NOHHOI'O
IIporpaMmMHOIro obecrieueHus

Microsoft Windows;

Y4eOHble ayIUTOpUHU IS
MIPOBEJCHHUS 3aHATHH JIEKITHOHHOTO
THIA

Meb6enb: yueOHast Mebenb
TexHudeckue cpeacTna o0y-
YCHHUS: IKPaH, MPOEKTOP,
KOMIIBIOTEP

Microsoft Office

Y4eOHble ayAUTOpUU IS
MPOBEJICHUS 3aHATUI
CEMHUHAPCKOI0 TUIIA, TPYIIIOBBIX U
VHIUBUYAIbHBIX KOHCYJIbTALIHM,
TEKYIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTAllUU

Mebens: yuebHnast MmeOenb
TexHuueckue cpencTna 00y-
YEHUS: IKpaH, MPOEKTOP,
KOMIIBIOTEP

Microsoft Windows;
Microsoft Office

VY4eOHble ayIUTOpUHU IS
KypCOBOT'O POEKTHPOBAHUS
(BBITIOJIHEHHUS KYPCOBBIX paboT)

KypcoBas paboTa He nperycMOTpeHa Y4eOHBIM IIITaHOM.

CaMOCTOSITEIbHON

Jlst

pabotbl  oOywaromuxcs

MPEAYCMOTPEHBI

INOMCIICHU A,

YKOMILJICKTOBAHHBIC CHGHH&HHSHpOBaHHOﬁ Me6em,}o, OCHAIIICHHBIC KOMHBIOTCpHOfI TEXHUKOU C
BO3MOXXHOCTBIO TOAKIIOUEHUs K ceTu «MHTepHeT» U obecliedeHreM IOCTYyIa B 3JIEKTPOHHYIO
nH(pOPMaTMOHHO-00Pa30BaATEIBHYIO CPEYy YHUBEPCUTETA.
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HanmenoBanmue
IIOMENIECHUN UIA
CaMOCTOSATEILHOMN
paboThI 00yUaArOIXCS

OcCHAIIEHHOCTh NOMEIEHUN I
CaMOCTOSITEIILHON pabOThI 00YJIarOIIUXCS

Ilepeuens
JIUIIEH3HOHHOTO
MIPOTPaAaMMHOTO
obecneueHus

ITomerenue mis
CaMOCTOSITENTbHON
paboThl 00yUAIOIIUXCS
(uuTanbHBIN 327
Hayunoit 6nbanorexn)

Mebenb: yueOHas MeOeIb

KoMIuIeKT cenuanu3upoBaHHONH MEOEIIH: KOMITh-
FOTEPHBIE CTOJIBI

O06opynoBaH#e: KOMITBIOTEPHASI TEXHUKA C MTOJI-
KIIIOYEHHEM K MH()OPMAIIMOHHO-KOMMYHHUKAIIMOH-
HoU cetn «VIHTepHET» U TOCTYIIOM B JIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENBHYIO CpeIy 00pa3o-
BaTEIILHOW OpTraHu3aIiu, BeO-KaMepbl, KOMMYHH-
KalMoHHOE 000pyIoBaHue, 00eCIIeunBalOIIee J10-
CTYH K CETH HHTEPHET (ITPOBOJIHOE COCAMHEHUE U
OecnipoBOIHOE coeiMHEHUE 10 TexHooruu Wi-Fi)

Microsoft Windows;
Microsoft Office

ITomemenue nis
CaMOCTOSTCILHOM
paboThI 00yJIArOIITHX CST
(ayn. 411C)

Mebenb: yuebHas MeOelb

Kommrext CHeI_[HaJII/ISI/IpOBaHHOﬁ MeOeIn: KOMIIb-
FOTCPHLIC CTOJIbI

O6opynoBaHue: KOMIIbIOTEPHAs! TEXHUKA € TIOJI-
KIIFOYEHUEM K HHPOPMAIIMOHHO-KOMMYHHKAI[UOH-
HOH ceT «VHTEepHET» U AOCTYIIOM B DJIEKTPOHHYIO
nH(pOpPMaLIMOHHO-00pa30BaTENbHYIO Cpeay 00pa3o-
BaTeIbHON OpTraHHU3aIlNH, BeO-KaMepbl, KOMMYHU-
KallMoOHHOE 000pyIoBaHue, 00eceunBarolIee J10-
CTYII K CETH MHTEPHET (ITPOBOAHOE COSTMHCHHE U
OecrpoBoIHOE CoearHEHHE M0 TexHomorun Wi-Fi)

Microsoft Windows;
Microsoft Office
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