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Pabouas nporpaMmMa JUCLHIUTMHEL: «CTpOeHHe BeIlecTBay
CoCTaBJieHa B COOTBETCTBHUH C rOCyAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIapTOM
BeIcLIero obpasoBanus GI'OC BO mo HanpaBlieHHIO TOATOTOBKH:

04.03.01 «Xumus»

IIporpammy cocrtasui B.M. 3enenoB poueHT kadenprr obuieil, HeOpraHU4YeCcKoi
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Pa6ougas nporpamMma aucuummiiHel «CTpoeHHe BEIIECTBa» YTBEPHIEHA Ha
3aceJlaHuH Kadenpel(pa3paboTuuka) obmeil, Heoprauuyeckoi xumuu u VIBT B
XUMHH:

xumuM ¥ VBT B XMMHH, IOLIEHT, K.X.H.

[Ipotoxon Ne 10 ot 27.04. 2026r

3aB.kadenpoii (paspaborunka) B.A. BONbIHKMH , AOLEHT, K.X.H. Cf%’@
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Pabouas nporpamMa yTBepA€Ha Ha 3aceaHHH Y4eOHO- METOAUIECKOI
KOMHUCCHH (aKyNbTeTa XUMHH U BEICOKHUX TEXHOJIOTHIA:

[IpoToxon Ne 7 ot 29.04. 2026r

[Ipencenarens komuccuu A.B. becriayioB, IOLEHT, K.X.H, E"

Penensenter:Kononenko H.A., npodeccop xadenpsr busuueckoit xumun Ky6I'y,
1.X.H., mpodeccop

ITa6anosa U.B., nouent Ky6 AV, k.X.H., JOLEHT



1 enun n 3aga4m U3y4eHUs1 JMCHHUILIMHBI (MOLYJIS)

1.1 LHeab ocBoeHM s AUCHUTITIHHBI
dopMUpoBaHWE TOTOBHOCTH K TPO(ECCHOHATBHOW  NEATEIbHOCTH, CBS3aHHOH C
MIPOTrHO3MPOBAHUEM CBOMCTB BCIIECTB M MEXAHM3MOB IPOTCKAHHWS XHMHYCCKHUX IPOILIECCOB Ha
OCHOBE JIaHHBIX O CTPYKTYpE BEIIECTBA M (PYHIAMEHTAIBHBIX MOJOKEHUH KBAaHTOBOMEXaHUYECKON
TEOPHH, B COOTBETCTBHH C KOMIICTCHTHOCTHBIM ITOJIXOJIOM.

1.2 3agauu IMCHUTVIMHBI

- OBnageHue cucreMoil (pyHIaMEHTAJIbHBIX XMMUYECKUX TMOHSATHHA B OOJIACTH KBaHTOBOU
MEXaHUKH M CTPOEHMs BELIeCTBA, HEOOXOAMMBIX B JajbHeWHIed NpodeccCHOHATbHON
NESTEIIBHOCTH;

- PackpbiTie posi COBPEMEHHBIX TEOPHUM, ONUCHIBAIOIIMX CTPOCHUE BEIIECTBA, KAK OCHOBBI
TEOPETUYECKON U dKCIIEPUMEHTAIBHON XUMUU;

- ®opMUpOBaHUE YMEHUS NPUMEHATh TEOPETUUECKUE 3HAHUS B 00JIACTH CTPOEHUS BEILECTBA
IUISL pELICHUs TPAKTUYECKUX 3a/]1a4 JajbHenIe npodecCnoHaIbHOM NesTeTbHOCTH.

1.3 MecTo 1ucCHUILIUHBI (MOAYJIfA) B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl
Jucuunnuna «CTpoeHue BelIecTBa» OTHOCUTCS K  oOs3aTenbHONM 4vactu  broka 1
«ducuurannel (MOyNn)» yuyeOHOro I1aHa.
N3yuennto aucuuiuiabl «CTPOCHHE BELIECTBA» MPEAUIECTBYET M3YYEHUE JAUCLUILUIMH
«Maremaruka» u «Heopranmueckas xumus». [[aHHass NUCHUIUIMHA SBISETCS NPEAIIECTBYOMICH
JUISL TUCUMIUIAHBI «OpraHnyecKas XuMUs.

1.4 llepeyeHsr TIUIAHMPYEMBIX PpPe3yJabTATOB O00y4YeHHMsl 10 [JMCHUIUIMHEe (MOJYJIIO),
COOTHECEHHBIX ¢ IUIAHHPYeMBbIMH pe3yJbTaTaMH OCBOeHHSI 00pa30BaTe/IbHOM
NPOrpaMMbl
W3ydenne naHHOM y4eOHOM NUCLMIUIMHBI HampaBieHO Ha (opMupoBaHHE y OOyyaroIIMXCs

obmenpodeccrnonanproi komnerennuu (OI1K):

KO,H 1 HAUMCHOBAHHNC MHAUKATOPA PeSyJ’ILTaTLI O6y‘ICHI/I$[ 10 JUCITUILINHE
JOCTHIKCHUA KOMIICTCHIITUMN

OIIK-4. Crioco6eH m1aHupoBaTh pabOTEl XUMHUUECKOH HAIIPaBIEHHOCTH, 00pabaThIBaTh U HHTEPIPETHPOBATH
MOJIyYECHHBIE PE3YNbTaThl C UCTIOIBb30BAaHHEM TEOPETUUECKUX 3HAHUH U MPAKTHUECKUX HABBIKOB PEILICHHS
MaTeMaTHYeCKUX U PU3MYECKUX 3a/1a4

NOIIK-4.1. Wcnonp3yer Ga3oBbie | 3Haem 0a30BbIe 3aKOHBI (PU3NKK M MAaTE€MATHKH, HCHOJIb3yeMble B 001acTH
3HaHUsI B O0O0JAaCTH MaTreMaTHKM M| CTPOCHHS BEIIeCcTBA, HEOOXOIMMBbIE I INIAHUPOBAHUS PabOT XUMUUECKOH
(U3MKM TpU TTAaHUPOBAaHWUM paboT | HANPABICHHOCTH

XMMUYECKOH HalpaBIeHHOCTH yMeem  WCHONB30BaTh 0a30Bble 3aKOHBI (M3UKKM H  MaTEMaTHKH,
UCTIONB3yeMBbIe B OOJNACTH CTPOEHHS BEIIeCTBa, AJIS MJIAHWPOBAaHHS PaboT
XMMHYECKOI HalpaBIeHHOCTH

6n1adeem crioco0aMy NPUMEHEHHs 0a30BbIX 3aKOHOB (PU3UKH M MATEMATHKH,
WCTIONIb3YEMBIX B 00JIACTH CTPOEHHMS BELIECTBA, HEOOXOANMBIX IS
TUTAaHWPOBAHMUS PAOOT XMMUYECKON HAIIPaBICHHOCTH

HOIIK-4.2. O6pabatbiBaeT JaHHEIE C 3Haem CTaHIaPTHBIC METOIBI 00Pa0OTKU JAHHBIX C UCIIOIB30BaHHEM

HCIOJIb30BAHMEM CTaHIapTHBIX AIMPOKCUMAIIUN YUCIICHHBIX XapaKTCPUCTHUK
c11oco0oB armpoKCUMalun ymeem HCIIOJIb30BATh OCHOBHBIC METOIbI o6pa60T1<1/1 JAHHBIX C
YHUCJICHHBIX XapPAKTCPUCTUK HCIOJIb30BAHUCM AllIIPOKCUMALMH YU CJIICHHBIX XapaKTEPUCTUK

61a0eem MeTonaMu OO0pabOTKHM JAHHBIX C HCIIOJIb30BAHUEM CTAaHIAPTHBIX
MPUEMOB AIMPOKCHMAIINH YUCICHHBIX XapaKTePUCTHK, HEOOXOIMMBIMU TIPU
pelIeHUH 3124, BO3HUKAIIIUX MPU H3YYCHUU CTPOCHHSI BEIICCTBA

HOIIK-4.3. Unrepnperupyet 3Haem ©6a30BbIe 3aKOHBI M NIPEACTaBICHUS (U3UKH, HEOOXOIUMEBIE B
pE3yIbTaThl XHMUYECKHX 00J1aCTH CTPOCHUSI BEIECTBA

HAOJIIO/ICHHH C MCTIONIE30BAaHHEM YMeem UHTEPIIPETUPOBATh PE3YJIbTAaThl XUMUUECKUX HAOIIOJECHHH C
(hu3HUECKHX 3aKOHOB U UCTIONIb30BaHUEM (PU3MUECKHX 3aKOHOB M TPEICTABICHHUN

TPEACTABIICHNIH enadeem METOJAMU  HMHTEPIPETALMU  PE3YJIBTATOB XAMHUYECKUX

Ha6J'IIO,HCHPII7[, TMOJIYYCHHBIX B obJactu CTpOCHUA BCIICCTBA, C
HCIIOJIB30BAHUEM (1)I/ISI/I‘I€CKI/IX 3aKOHOB " HpC}ICTaBHeHI/Iﬁ




PesynbraTsl 00ydeHUs O TUCIMILIMHE TOCTUTAIOTCSA B PAMKax OCYILECTBIICHUS BCEX BUJIOB
KOHTAaKTHOM M CaMOCTOSTENIbHOW pPabOThl OOYYalOMIMXCSI B COOTBETCTBUM C YTBEPXKACHHBIM
y4eOHBIM IIJIAHOM.

WHuaukaTtopsl JOCTHKEHHSI KOMIIETEHIMH CUUTAIOTCSI CHOPMHUPOBAHHBIMU IIPU TOCTUKEHUU
COOTBETCTBYIOIIIMX UM PE3yJIbTATOB O0YUCHUSI.

2. CTpyKTYypa ¥ coepKaHue U CHUIIMHbI

2.1 Pacnpenesienue Tpya10éMKOCTH U CHUIJIMHBI 110 BUAM padoT

OO6mast TPyJ0EMKOCTh JUCIUIUIMHBI COCTaBisgeT 3 3adeTHble eauHuibl (108 dacoB), ux
pacmpeiesieHre 1Mo BujaaM paboT IpeICTaBICHO B TaOJIHIIE.

Bun yuebHoM paboThl Beero | Cemectp (uachr)

4acoB 4 5

KonTtakTHasi padoTa, B TOM 4Hc/Ie:

AyauTopHbBIe 3aHATHA (BCero): 68 68 -

3aHATUA JIEKIIMOHHOI'O TUIIA 34 34 -

nabopaTopHbIC 3aHATH

3aHATUSA CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUYECKUE 3aHSTHA) 34 34

HNnas koHTakTHas padora: -

KonTpons camoctosrensHoit paboTsl (KCP) 2 2 -

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

CamocTosTeIbHasi padoTa, B TOM YHCJIe:

KypcoBas pabota - - -

[TpopaboTka yueOHOTO (TEOPETHIECKOr0) MaTepraa 27,8 27,8

Brmoanenne WHANBUAYAJIbHBIX 3aIIaHI/II71 (HOIIFOTOBKa - = =
COOOIIeHNH, Tpe3eHTaluil)

Pedepar 10 10 -
ITonroroBka K TEKyI1eMy KOHTPOJIIO - - -
KontpoJsb -
[TonroroBka K sK3aMeHy - - -
Oomasn yac. 108 108 -
TPYA0EMKOCTh B TOM YHCJIe KOHTAKTHasA padora 70,2 70,2 -

3a4. efl. 3 3 -

2.2 Conep:xkanue TUCHUILINHBI

Pacrnipenenenue BuoB yueOHON pabOThl U UX TPYIOEMKOCTH MO pasjieiaM JAUCHUILINHBL
Paznensl (TeMbl) TUCHUITIMHBI, H3yyaeMble B 4 cemecTpe (04Hast popma oOyueHus)

No HaumenoBanwue pa3aenoB(Tem) Koin-Bo wacoB
BCETO AynuTtopHast Breayurtopnas
pabota pabora
JI 113 JIP CPC
1 2 3 4 5 6 7
1 | KBaHTOBOMEXaHHWYECKas TEOPUS 34 12 10 - 12
CTPOEHHMS BEILIECTBA
2 | CummMmeTpus MOJIEKYJT 20 6 6 - 8
3 | DHepreTHyYECcKHe acleKThl CTPOCHUS 23,8 6 10 - 7,8
MOJIEKYJI. DJIIEKTPUYECKUE U MATHUTHBIE
CBOMCTBA BEIIECTB




4 | CtpoeHue BelLECTBA B 28 10 8 - 10
KOHJICHCUPOBAHHOM COCTOSTHUH

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

Kountpois camocrositensHoit padotsl (KCP) 2

ITpomexyrounas arrectauus (MKP) 0,2

[ToaroToBka K TEKyiemMy KOHTPOJIO - - - - -

OO0m1ast Tpy10€MKOCTh MO TUCHUTUIMHE 108

[Tpumeuanue: JI — nexkmuu, [13 — npaktuueckue 3ansatus / cemuHapsl, JIP — mabopaTopHbie 3aHsATHSA,
CPC — camocrosiTensHas padoTa CTyACHTa

2.3 Conep:xanue pa3aesioB (TeM) JUCHUILINHBI
2.3.1 3aHATHSA JeKIMOHHOI0 THIIA

BIIMSIHUS CTPOCHUSI MOJIEKYJI HA X CBOWCTBA.

ONEKTPUYECKUI TUTIOJIbHBIA MOMEHT B KJIACCUYECKOM TEOPUH U
KBaHTOBOIN MEXaHUKE.

[TonsipHbIE M HENOJSIPHBIE BELECTBA. J{UTIOIBHBII MOMEHT U
MU30MEPHSI MOJIEKYI.

[TaprimanbHble MOMEHTHI CBSI3€H U CTPYKTYPHBIX TPYIII.
BexTopHOo-aginTHBHAsI cXeMa pacyeTa JUIOJIbHBIX MOMEHTOB.

Ne| HawmmenoBanue Copepxanue paszena (TeMbl) dopma
paznena (TeMbl) TEKYILEro
KOHTPOJIS
1 2 3 4
1.| KBanroBo- Maremarnueckuii annapar KBaHTOBOW Xxumuu. Oneparopsl,
MeXaHUYecKast cOOCTBEHHBIEC (QYHKIMH U COOCTBEHHBIE 3HaueHHs. OnepaTtop
Teopus I'amunprona. COOTHOIIEHNE HEONIPEAEIEHHOCTH.
CTPOEHUS OcCHOBHBIE TOCTYJIaThl KBAHTOBON XUMUH. YCTHBI
BEIIIECTBA 3azauu 0 cBOOOIHOM JABUKEHUH YaCTHUIIbI, TBUKEHUH YaCTU- o1poc
(bl B IOTCHIIMAJILHOM SILIUKE.
OMIUPUYECKHE U MTOTyIMIIMPUYECKHE METObI B KBAHTOBOM
XVMHH.
2.| Cummerpust CuMMeTpHsi paBHOBECHON T€OMETPUUYECKON KOH(PUTyparuu
MOJIEKYJT MOJIEKYJIBl. DJIEMEHTBI CUMMETpUH. Oniepaniii CHMMETPHH.
Toueunsle rpynmnsl cummeTpuu. [IpuBoiMMbIE 1 HETPUBOAU-
MBI€ [IPEICTABICHUS.
Knaccugukanus aromoB u Mosiekyil. [Tapamerpsl, onpenens- YCTHBII
IOLLME TEOMETPUIO MOJIEKYJIBI, MEXKBSIEPHBIE PACCTOSIHUS, Ba- orpoc
JIEHTHBbIE YTIIbl. BHyTpeHHMe Bparienust MonekyJ. [lonstue
KoH(popmanuu Moneky. [llaxmaTHble U 3aTeHEHHbIE KOH(H-
rypauuu.
3. | DuepreTudeckue |DHEPreTHIESCKUI KPUTEPUH CYIIIECTBOBAHMS HEKOTOPOIl COBO-
acIeKThl TEOPUHU |KYTTHOCTH 3(h(HEKTUBHBIX aTOMOB KaK €JMHOM YaCTHIIBI — MOJIe-
CTPOCHHS KyJIbl. DHEprus 00pa30BaHUsI MOJIEKYJT U3 CBOOOJHBIX aTOMOB.
BEIIIECTBA. [TapunanbHble SHEPTUU OTAEIBHBIX BUJOB XUMUYECKON CBS3H
DneKkTpuyeckrue |OJHOTO BUJAA B JIOOBIX MOJIEKYJax.
Y MarHUTHBIE OHeprust 00pa3oBaHus MOJIEKYIIbI. [IOCTOSHCTBO SHEPTUHU CBS-
CBOMCTBa 3€il OIHOTO BHJIa B MOJIEKYJIaxX.
BCILICCTB OHeprus CTabMIN3alyy KPUCTAIUIMYECKUM T0JIEM, Kak P eKT pedepar




Jedopmarusi MOJIEKYJI BO BHEIIIHEM dJIeKTprudeckoM mose. H-
JTYyIUPOBAHHBIA MOMEHT U MOJISPU3YyEMOCTh MoJieKy1. CpeaHsis
MOJISIPU3YEMOCTh, aHU30TPOITHS TOJISIPU3YEMOCTH.

CBs13b MOJIEKYJISIPHBIX TOCTOSIHHBIX —IUIIOJIbHOTO MOMEHTA U
MOJISIPU3YEMOCTH — C MAKPOCKOIIMYECKUMU XapAKTEPUCTUKAMHU
BELIECTBA.

MounsipHas pedpakiys. IMIupruecKas cxema pacuera pedpa-
K.

MarauTHbII MOMEHT U MarHUTHasi BOCIIPUUMYHUBOCTh MOJIEKY-
abl. COCTOSIHME MOJIEKYJI B MAarHUTHOM 1oJie. J[namMarHuTHble U
MapaMarHuTHeIE BemecTBa. GeppoMarHeTu3Mm.

3eeMaHOBCKHE YPOBHU SHEPIHUH. Y CJIOBUS SIACPHOIO MAarHUT-
HOT'O PE30HaHCA.

Xumunueckuit ciBur u ero uarepnperanus. 11P. [TapamarauT-
HbIE YaCTHLIBI.

[TonHas sHEprust MOJIEKYJbl KaKk CyMMa 3JIEKTPOHHOMH, Koseba-
TEJIbHOW M BpalaTEIbHON COCTABIISIOMNX. MEXMOIEKYIIPHOE
B3aMMOJIECICTBHE.

OTHOCHUTETBHOE MOJIOKEHHE IJIEKTPOHHBIX, KOJIEOATENbHBIX U
BpalIaTeJIbHBIX YPOBHEN YHEPTHH.

DIIEKTPOHHBIE COCTOSIHUS, KOJIeOaTeIbHbIE COCTOSIHMS, Bpallla-
TEJIbHBIE COCTOSIHHSL.

BpamiarensHbie, kKoeOaTeIbHBIC H AJICKTPOHHBIC CIICKTPHI.
Teopust KPUCTAILTHYECKOTO TTOJISE K TEOPHS TOJIS JIMTAH]IOB KaK
OCHOBA MHTEPIPETAINH CIICKTPOB KOMIICKCHBIX COCTHHEHUH.
[TpaBuna orbopa.

3Ha4YeHre MOJIEKYJISIPHBIX CIIEKTPOB /TSl pEIIeHUS paKTHIec-
KHX 3a7]a4 XUMHUECKON HayKH.

CrpoeHnue
BEIIECTBA B
KOH/ICHCHPOBAaH-
HOM COCTOSIHUH

CrpykTypHas kinaccudukays KOHIEHCUPOBAHHBIX (a3.
Huarpammsel coctosiHusl. MrHOBeHHas KoJieOaTeTbHO-YCpeTHEH-
Hasl CTPYKTypa kuakocteil. CoBpeMeHHbIE CIIOCOObI OMUCaHUs
CTPYKTYpBbI )kuakocTeil. AMop¢Hble BemecTBa. Kujukue kpuc-
TaJITbI (XONECTePUKH, HEMAaTUKHU U T1p.). M 1eanbHbIe KPUCTAILTHI.

Oco0eHHOCTH yIIBTPAIUCIIEPCHOTO COCTOSTHUS BEIIECTB.

CrtpyKTypa rpaHullsl pasjiena KOHACHCUPOBAHHBIX (a3.

YCTHBIN
oIpoc




2.3.2 3aHATHS CEeMMHAPCKOIr0 THINA (MPAKTHYECKHE / CCMHUHAPCKHE 3aHATHS /

JadopaTopHbie padoThl)

CBs13b MOJIEKYJISIPHBIX IOCTOSIHHBIX — JUMOJIBHOTO MOMEHTA U
MOJISAPU3YEMOCTH — ¢ MaKPOCKOITMYECKUMU XapaKTEPUCTUKA-
MU BeIIeCTBA.

MonsipHas pedpakuus. IMnupudeckas cxema pacuera ped-
paKIui.

MarHuTHbI MOMEHT ¥ MATHUTHASL BOCIIPUMMYHUBOCTH MOJIE-
KyJibl. COCTOSIHME MOJIEKYJI B MATHUTHOM TIOJIE.
JlnamarHUTHBIE U MapaMarHUTHBIE BeniecTBa. deppomarHe-
THU3M.

SIMP-cniekTpockonus. Y CIOBUS sIIEPHOTO MATHUTHOTO PE30-
HaHca. XMMHUYECKUN cABUT. PeltakcallioHHEbIE SIBJIEHU.
[u¢T-peareHTs

XuMHYECKUH cIBUT U ero nHtepnperanus. DIIP. [Tapamar-
HUTHBIE YACTHIIBI.

[TonHas sHEprus MOJIEKYJIbl Kak CyMMa 3JI€KTPOHHOM, KoJie-
0aTeNbHOM 1 BpaIaTeIbHON COCTABISIOMINX.

OTHOCUTENBHOE MOJIOKEHUE IIEKTPOHHBIX, KOJICOATETbHBIX U
BpalaTeNIbHBIX YPOBHEN YHEPTHH.

BpamiarensHbie, koie0aTenbHbIe U AIICKTPOHHBIE CTIEKTPEI.
[IpaBuia otGopa.

3HaueHHe MOJICKYJIAPHBIX CIICKTPOB JIA PCIICHUS IIPAKTUYC-
CKHX 3aaa4 XUMHYCCKOU HAyKH.

N¢  HawmmenoBanue Temaruka 3ansTuit/pador dopma
paznena (TeMbl) TEKYILIEro
KOHTPOJIS
1 2 3 4
1.| KBanTtoBo- MaremaTnueckuii annapar KBaHTOBOM xumuu. OnepaTopsl,
MEXaHUYeCKast coOcTBeHHbIE PYHKIH ¥ COOCTBEHHBIE 3HaYeHHs. OCHOBHBIE
Teopus MOCTYJIaThl KBAHTOBOM XHUMUHU. "
eop OCTYyJIa AHTOBO yCTHBI
CTPOCHMA VYpasuenue peaunrepa. ompoc
BEIECTBA
3ama4yn 0 CBOOOTHOM JIBHYKEHUH YACTHUIIBI, IBUYKECHUH YaCTUIIBI
MOTEHIMAIBHOM SIILIHKE.
OMIOUPUYECKHUE U MOTYIMIIUPUUYECKUE METO/IbI B KBAHTOBOM
XUMUHU.
2.| Cummerpus CuMMmeTpusi paBHOBECHOW T'€OMETPHUECKON KOH(PHUTYpaIiH YCTHBIN
MOJIEKYJI MOJIEKYJIbI. DJeMEHThl cUMMeTpun. Ornepaluuu CUMMETPUU. oIpoc
Todeunsle rpyIIbl CAMMETpUH. [ [puBOIMMBIE U HEPUBOIU-
MbIE MPEJICTABICHHUS.
3.| Duepretnyeckue | DHEPrus 00pa30BaHHs MOJIEKYJIBL. pedepar
aCICKTBl TEOPUHU | DHEPrusi CTAOMIN3AIUH KPUCTATNIECKUM IT0JIeM Kak dPPeKT
CTPOCHHUS BIIMSIHUSI CTPOEHUS MOJIEKYJI HA UX CBOMCTBA.
gemeCTBa. DNEKTPUYECKUI JUIOJIbHBIA MOMEHT B KJIACCHUECKON TEOPHU
JICKTPIHICCKIC | 1 kBaHTOBOI MEXaHHMKE.
Y MarHUTHBIE .
CROMCTRA [TaprmanbHble MOMEHTBI CBSI3€HM U CTPYKTYPHBIX TPYIII.
BEIIeCTR BekTopHO-aqiuTHBHAS cXeMa pacyeTa JUMOIbHBIX MOMEHTOB.
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Crpoenue
BEILIECTBA B
KOHJICHCUPOBaH
HOM COCTOSIHUU

YCTHBIN
orpoc

Huarpammbl cocTostHusl. CTPYKTYpa U CBOMCTBA KUIKOCTEH,
CTPYKTypa TBEPAOTO TeNa. 30HHAs TEOPHs TPOBOAUMOCTH.
Kunkue KkpucTamibl.

Oco0eHHOCTH yIIBTPAIUCIIEPCHOIO COCTOSTHUS BEIIECTB.

MeKMOJIEKYJISIPHOE B3aUMOACHCTBHE

KommuiekcHpie coenqunenus. Teopust KpUCTAILTMYECKOTO OIS
Y T€OPHUsI MOJIs JTUTAH]IOB.

2.3.3 IIpuMepHasi TeMaTHKa KypPCOBBIX padoT (IIP0eKTOB)
KypcoBast paboTa He ITpelycMOTpeHa y4eOHBIM IIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0OecreyeHus: AJsl CAMOCTOSATEIbHOI padoThI
00y4aromuXcs Mo JUCHUILVIHHE (MOTYJII0)

z

Bung CPC

Hepequb y‘{e6HO-MeTOI[I/I‘{eCKOFO obecrieueHus JUCLHHUITIIMHBI 110
BBIMMOJIHEHUIO CAMOCTOSATEIILHOMN pa60TbI

—_

2

3

[a—

[Ipopabotka
yueOHOro
(TeopeTuuecKoro)
Mmarepuaia

~N N WO

. Cuzona,

. Hupenscon, B.I'. KBanToBas xumusi. MoJIeKyJIbl, MOJIEKYJISIPHBIE CUCTEMBI

Y TBep/bIe Tena [DIEeKTPOHHBIN pecypc] : yueOHoe mocoOue i By30B
B.I". upenbcon. — 4-e u3na. (91.) - M.: Jlaboparopus 3uanwmii, 2017. - 522
C. - (YueOnuk fyist Boiciieit mkodsl). - ISBN 978-5-00101-502-4. — Pexxum
nocryma: https://e.lanbook.com/book/94104#book name

. Kampimos, B.M. CtpoeHue BemecTBa [ DIEKTPOHHBIN pecype] : yueOHoe

noco6ue / B. M. Kampimios, E. I'. Mupomnukosa, B. I1. Tataypos. - 2-e
u3a., ucnp. u gomn. - Caskt-lIlerepOypr : Jlawp, 2022. - 236 c.
https://e.lanbook.com/book/90007#authors.

O.B. MonekynsapHas CHUMMETpUs B HEOPraHMYECKOH
KOOPJMHAIIMOHHONW XUMHH [DNEKTPOHHBIN pecypc]| : ydeOHoe mocolue
O.B. Cu3zosa, H.B. BanoBa, A.A. Banun. - 131. 2-e, nepepab. u gom. —
CIIO.: UznatensctBO «Jlauby, 2021. - 276 c. - (YueOHUKH AJi1 BY30B
CrnenmanbHas aurteparypa). - ISBN  978-5-8114-2173-2. PexuMm
noctyra: https://e.lanbook.com/book/76285#book name

. Munkun, B.W. Teopus crpoenuss monekyn [Tekct] : ydyeOHOe mocobue

Ju1st cTyieHToB By30B / B. . MunkuH, b. SI. Cumkun, P. M. Munses. - 2

e u3n., nepepadb. u mom. - PoctoB w/Jl : denukc, 1997. - 558 c.

(Yuebnuku u yueOHble mocoOus). - buOnuorp. B koHue ria. - ISBN
5222001067

. Kypnain oOmieit xumun
. Kypnan HeopraH1u4eckoi XuMuu

. Xypnuan puzndeckoit Xumun

Pedepar

. Hupenscon, B.I'. KBantoBas xumusa. MoJIeKyJIbl, MOJEKYISPHBIE CUCTEMBI

U TBEpJIbIE TeNa [ DIEKTPOHHBIN pecypc] : yueOHoe mocoOue Uit By30B
B.T". Llupenbcon. — 4-e u3a. (311.) - M.: JlaGoparopus 3nanwmii, 2017. - 522
C. - (YueOHuk st Beiciiei mkodsl). - [SBN 978-5-00101-502-4. — Pexxum
noctyra: https://e.lanbook.com/book/94104#book name



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. Kampimos, B.M. Ctpoenue BemecTBa [ DIEKTPOHHBIN pecypc]| : yueOHoe
nocobue / B. M. Kampimos, E. I'. Mupomaukosa, B. I1. Taraypos. - 2-e
u3a., ucnp. u gomn. - Caskt-lIlerepOypr : Jlawp, 2022. - 236 c.
https://e.lanbook.com/book/90007#authors.

3. CuzoBa, O.B. MonekynsipHasi CUMMETpPUSI B HEOPraHUYECKOM ¥
KOOPJIMHAIIMOHHOW XMMHH [DJIEKTPOHHBIA pecypc]| : ydeOHoe mocobue
O.B. Cuzosa, H.B. BanoBa, A.A. Banun. - U3n. 2-e, nepepab. u 1o1. —
CII6.: U3patenbctBo «Jlanby, 2021. - 276 c. - (YueOHUKH Uil BY30B
CneumanbHast sureparypa). - ISBN 978-5-8114-2173-2. — Pexuwm
noctyta: https://e.lanbook.com/book/76285#book name

4. Munkus, B.W. Teopus crpoenust monekyn [Tekct] : ydueOHOE mocobue
JU1s cTyieHToB By30B / B. . Munkus, b. f. Cumkun, P. M. Munses. - 2
e u3d., mepepad. u nmom. - PoctoB w/J] : ®enuke, 1997. - 558 c.
(YueOnuku u ydeOHble mocoOwus). - buGmmorp. B koHme ria. - ISBN
5222001067

5. XKypnan o6miei xumun
6. JKypHan HeoOpraHU4YeCKON XUMUHU

7. KypHan puzndeckoit XuMmuu

Y4eOHO-METOAUYECKUE MaTepUaIbl ISl CAMOCTOSATEIbHON pabOThl 0O0YYAIOIIUXCS U3 YHUCIIA
WHBAJIWAOB U JIHMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 370poBbsi (OB3) mpemocraBnsitorcs B
dbopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM UX 370POBbS M BOCIPUATHS UH(OPMAIIHH:

J1J1s1 JIUIL C HAPYIICHUSIMU 3PCHHUSL:

— BTIeYaTHOH (hopMe ¢ yBeIMISHHBIM mpudTOM. J{JIs TUI] C HAPYIICHUSIMU CITyXa:

— B IIeUaTHOM (opme.

JUi Jin ¢ HapyLIEeHUsIMM OTIOPHO-/IBUTaTENILHOTO alapara:

— B IIeUaTHOM (opme.

I[aHHBIfI MEPCUCHb MOXKCT OBITH KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTHUHICHTA
00y4aroIuXxCsl.

3. OoOpa3oBarenbHbIC TEXHOJIOTHH, IPUMEHsIEMbIe IIPH OCBOCHUH M CHUILIUHBI (MOLYJIs1)

B yueOHom mpomecce mno gucuuiuinHe «CTpoeHHE  BEIIECTBa»  MCIOJIb3YHOTCS
KOHCEpBAaTUBHbIE (JIEKIIMH), PETIPOTYKTUBHBIE (PAaKTUYECKUE 3aHATHS) U TBOpUECKHE (MOATrOTOBKA
pedepaToB) nmegarornuecKue TEXHOJIOTHH.

JUis MHBaIMIOB W JUI C OIPAaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBbS MCIIOJIB3YHOTCS
o0Opa3oBaTeNbHbIE TEXHOJOTHH, MO3BOJISIONINE IOJHOCTHIO HWHIUBUAYAIU3UPOBATH COJAEpKAHUE,
METOABl U TEeMIbl Yy4eOHOH IesTeIbHOCTH, BHOCUTh BOBpPEMs HEOOXOJMMbIE KOPPEKTHBBI KaK B
JeSITENIbHOCTD CTY/IE€HTa MHBAJIN/A, TaK U B JESATENbHOCTD MIPEenoaBaTels.

4. OuneHouyHble cpeacTBAa VIS TeKYLIero KOHTPOJISI YCIeBAeMOCTH M NPOMEKYTOYHOM
aTTecTaluu

OrneHouHBIE CpeAcTBA IpeJHa3HaueHbl JJIsi KOHTPOJS U OLEHKH 00pa30BaTEeNbHBIX
JOCTHKEHUM 00ydYaroIIuXcsl, OCBOMBIIMX MporpaMMy yueOHOM muctumuinHbl  «CTpoeHue
BELIECTBAY.

OneHoYHBIE CpEACTBA BKIKOYAKOT KOHTPOJIBHBIE MaTEpHANIbl JUIA IPOBEACHUS TEKYLIero
KOHTPOJIs B (OpME BOIPOCOB, 3aJaHUI U TEM JJIsl CAMOCTOATENbHOM pabOThl U MPOMEKYTOYHOI
arrecTanMu B popme BOIIPOCOB U 3a/1aHUM JJIs1 HOJTOTOBKHU K 3a4eTy.


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

CTpyKTypa 011eHOUYHBIX CPEACTB VIS TEKYyleld U MPOMEKYTOYHOMH aTTecTallun

Ne Kon u Pe3ynbTaTsl 00yueHus HanmenoBanue onieHOYHOTr0
/n HalMEHOBaHUE (B cooTBeTcTBHH C1I. 1.4) cpeacTBa
WHIUKATOPA Texymmii | [IpomexyTrounas
(B cootBeTcTBUU C 1. 1.4) KOHTPOJIb aTTecTalus
1 |MOIIK-4.1. Ucnone3yer |3naem 0a30Bble 3aKOHBI (DU3MKH ¥  YCTHBIN 3a4er
0a30BbIC 3HAHUS B MaTeMaTUKHU, UCIOJIb3yeMble B 00 orpoc
o0jacTv MaTEeMaTUKU U | JIACTU CTPOEHHs BEIEeCTBa, HEOO-
bu3uKu npu XOJUMBIC [UIsl TUIAHUPOBAHUS Pa
IUTAaHUPOBAHUM padboT 00T XUMHUYECKOW HAIIPABICHHOCTH
XUMHUYECKON yMeem  WCIIONB30BaTh 0a30BBIC
HaIpaBICHHOCTU 3aKOHBI (M3MKH M MaTeMAaTHKH,
HCIIOJIb3yeMbIE B O0JIACTH CTpOe-
HUSI BEUIECTBA, VIS IUJIAaHUPOBA-
HUs pabOT XMMHUYECKOW HarpaB-
JICHHOCTHU
61ad0eem CHoco0aMu IPUMEHE-
HUS 0a30BBIX 3aKOHOB (PU3HMKH U
MaTeMaTHKH, UCIOIb3YEMBIX B
o0jacTu  CTpPOEHUs  BEIIECTBA,
HEOOXOIUMBIX MJI IJIaHHPOBA-
HUS pabOT XMMHUYECKOW HarpaB-
JICHHOCTH
2 |UOIIK-4.2. 3Haem CTaHIAPTHHIE METOABI 00pa|  YCTHBIH 3a4er
OO0pabartbIBaeT JaHHBIE C | GOTKU JAHHBIX C MCIOJIb30BAHUEM onpoc
UCTOJIb30BAHUEM aTImPOKCHMAITUT YHCIICHHBIX
CTaHJAPTHBIX CIIOCOOOB | XapaKTEPUCTHK
anmpoOKCUMAIUN yMeem WCIIONb30BaTh OCHOBHBIC
YUCIIEHHBIX METO/bI 00paOOTKU TAHHBIX C HC-
XapaKTEPUCTHUK IIOJIB30BAHHUEM
anmpoKCUMAaIuu YUCIEHHBIX
XapaKTePUCTUK
enadeem MeTolaMu OOpabOTKHU
JAHHBIX C HCIOJIb30BAHHEM CTa-
HIAPTHBIX TPUEMOB  aIPOKCH-
Mallil  YHCIICHHBIX XapaKTepH-
CTHK, HEOOXOAMMBIMHU TIpH pe-
IICHUH 33734, BO3HUKAIOIIUX MpU
M3YYEHUU CTPOCHMS BEIIECTBA
3 |MOIIK-4.3. 3Haem 6a30BbIe 3aKOHBI U TIPE/I- pedepar 3a4eT
WuTepnperupyer CTaByieHUs (PU3MKH, HEOOXOAUMBIE
pE3yIbTAThl XAMUUYECKUX | BOOJIACTH CTPOCHMUSI BEMIECTBA
HaOJIIOIEHNH ¢ ymeem HWHTCPIPETUPOBATL PE3y-
HCITOJIb30BaHUEM JMbTAaThl XUMHYECKUX HaOIr0/1e-
(GU3NYECKUX 3aKOHOB M | HUM C HCIOJIb30BaHUEM (HU3UUe-
MPEACTABICHUI CKHMX 3aKOHOB U IIPEJCTABICHUI
enadeem METOJAMHU HWHTEpIIpe-
TalUU Pe3yJbTaTOB XUMHUYECKUX
HaONIO/IEHUH, TONY4YCHHBIX B
00JlacTH CTPOEHHUs BEIIEeCTBa, C
WCIIOIb30BAHUEM buznyecKkux
3aKOHOB U MPEJCTaBICHUI
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TunoBble KOHTPOJIbHBIE 32JAHUS UJIH HHbIe MATePHAJIbl, HEO0OX0AUMBbIE VIS OLlEHKH 3HAHUI,
YMeHH, HABBIKOB M (WJIH) ONBITA eATEJILHOCTH, XapaKTePU3YyOIUX 3Tanbl GopMUPOBAHUS
KOMIIeTeHIIUil B Ipolecce 0CBOECHNsI 00Pa30BaTeILHOI MPOrpaMMbl

Bonpocul u 3a0anun ona mexkyuiezo KOHmpons

1.

i G bl

e

10.

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.

B uéwm 3axirouaercs pazuuiia nouatuii pyukmus, pyakuuonai, oneparop? (OI1K-4)
Cdhopmynupyiite nonstre koMmyraropa oneparopos (OITK-4).

Kakwue oniepatopsr HazbiBatoT IpmuToBbiMU? (OI1K-4)

Yro takoe oneparopubie ypaBHeHus? (OITK-4)

Kakue ¢pynkiym Ha3pBaroT cooctBeHHbIMU? (OITK-4)

Omnpenenure nonsitue «CoOcTBeHHbIe 3HaYeHM (OITK-4).

B uem cymnocTs Tepmuna «Bripoxaenue Gpynkimiin? (OIIK-4)

Kakwue oneparopsl kBanToBOM MexaHuku Bam uzBectHbi? (OITK-4)

Onepatop I'ammiisrona (OIIK-4).

3anuiuTe BeipaskeHue oneparopa Haona (OI1K-4).

3anummre Belpakenue npuniuna Heonpeaenennoctu (OITK-4).

[lepeuncinre ocHOBHBIE MOCTYJIaThl KBaHTOBOM MexaHUkH (OI1K-4).

3anummre ypasHenue Llpenunrepa (OI1K-4).

B uém mnpenMmymiecTBo HCIONB30BaHUS C(HEPUYECKHX KOOPIMHAT TPU PEHICHUU
kBaHTOBoOMexaHndeckux 3anau? (OI1K-4)

[Touemy mnsi aromMa BOJOPOJa M BOJOPOJIONOAOOHOTO aroMa MOTYT OBITh TMOJyYCHBI
TOYHBIC BOJIHOBBbIE (YHKIMM ITyTeM MpsiMoro pemeHus ypaBHenus Llpenunrepa?
(OIIK-4)

O0mBsicauTe cymHuocts Metoaa Xaprpu-DPoka (OI1K-4).

AO Cnatepa-3ennepa (OITK-4).

Tepmbl MHOTO271EKTPOHHBIX aTroMoB (OIIK-4).

Cucrema tepmoB (OIIK-4).

[TpaBuna [1pénna nns onpenenenust ocHoBHoro tepma (OIIK-4).

Dddext 3eemana (OI1K-4).

LS u JJ-cBsa3p (OIIK-4).

[Tpubmmxenne bopua-Onnenrerimepa (OI1K-4).

Meron INaiitnepa-Jlongona (OI1K-4).

Meton MO JIKAO (OIIK-4).

Vpasuenue Pyraana (OIIK-4).

[Toysmnupudeckue MetTo bl B kBaHToBOM xumun (OITK-4).

Merton Xrokkens (OITK-4).

Meton ®@pocta (OIIK-4).

ApomaruuHOCTh U anTHapoMaTudHOCTh (OITK-4).

KommyTtupyrot 1u oneparopst A u B eciin A= x; B=y? (OIIK-4)

Jluneen i onepatop A=x>? (OIIK-4)

Jokaxute nuHeitHOCTH onepaTtopa d/dx (OITK-4).

Hoxaxwute, uto oneparop 1 d/dx muneen u 3pmutoB (OITK-4).

V nosrerBopset nu Gynkius exp(ax) ypasaenuto Lf=Lf, eciu L = d*/dx?? (OIIK-4)
Onenure k03P PUIMEHT MPO3PAYHOCTH NOTEHIMATBHOTO Oapbepa, ecnu: Do = 1, Uo-E
=10"% Tk, p=10"" kr, 1=10"'"m (OITIK-4).

B pamkax JJ-cBsi3u ycTaHOBUTE TEPMBI [UIsl 3J€KTPOHHOM KoHpuryparuu sp (OITK-4).
YcTaHoOBUTE BCe BOSMOXKHBIE TEPMBI JJIsi CUCTEMBI U3 IBYX P-3JIEKTPOHOB, BHIOEPUTE HA
OCHOBaHMHU HM3BECTHHIX BaM mpaBmi OCHOBHON TepM (ucmonb3yiite cxemy Paccena-
Caynnepca) (OITK-4).

Onpenenure koHCTaHTyKpanupoBanus S 111 AO 1s,2p,3p atoma xiopa (OI1K-4).
Omnpenenure 3¢ pekTUBHBIN 3aps aapa 1715 6s anekTpoHa atoma rajonunus (OI1K-4).
Hcnonezys MOX, nocTpoiiTe quarpammy SHEpreTUUecKux ypoBHel n-MO u cxemsl UxX
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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.

3aM0JIHEHNS JIEKTPOHAMM JUIsl LIUKJIONPONEHWIBHOM cHUCTeMBI (cilydan KaTHOHa,
paaukana u anuona) (OI1K-4).

Hcnone3ys rpaduueckuit meron @Dpocra, OmpeneanTe SHEPreTHUECKHe YpPOBHH
nuKIonenraauenmia u 6enzona (OITK-4).

[lepeuncnure OCHOBHBIE AIeMEHTHI cuMMeTpun MoJiekyl (OI1K-4).

Maiite onpenenenue nousaTuio «rpymnmna» (OITK-4).

Uro takoe ToueuHas rpymnmna cummerpun? (OIIK-4)

Onpeznenure onepanuo yMHOXKEHN 17151 Toue4yHOo rpymniiel cummerpun (OI1K-4).
Kakum 06pa3zom MOKHO OTJIHUUTH abesieBbl 1 HeabesneBbl rpynmbl? (OI1K-4)

Kakwue rpynmnsl cummeTpun Hanbosee Xxapaktepssl a1 mojiekyn? (OITK-4)

K kakoii rpymnmne ciMMeTpUH MOYKHO OTHECTH FOMOSIICPHBIE IBYXaTOMHbBIE MOJICKYJIbI?
(OIIK-4)

K kakoll rpynnme CHMMETpUM MOXKHO OTHECTHM TIE€TEpOSIEPHBIE JIByXaTOMHBIE
moutekyiibi? (OI1K-4)

Uro HazbiBatoT xapakTepom rpymisl? (OI1K-4)

Haiite onpenenenue tepmuna «lIpencrasnenne rpynmsn (OITK-4).

Kakwue npencraBnenust otHocsT K HerpuBoauMbIM? (OTTK-4)

Kakue npencraBnenust o0o3navarorcs tg? (OI1K-4)

Kakwue npencrasnenust ooo3nagarores b ? (OI1K-4)

Kakwue npencrasnenus o6o3nayarorcs a;? (OI1K-4)

Kakwue npencranenust o6oznavarorcs €? (OI1K-4)

Omnpenenurte 31eMEHThl CAMMETPUU U TPYIIITY CUMMETpUU MoJieKyibl ammuaka (OTTK-
4).

[Toctpoiite TaOIUIy YMHOKEHUS AJIs1 DIEMEHTOB CUMMETPHS MOJIEKYJIBI aMMHUaKa
(OIIK-4).

[Toctpoiite kBagpat Kanu mist rpynmsr Cay (OITK-4).

OxapakTepu3yiTe npeodpa3zoBaHue p-OpOUTAICH TP ONEpaIUIX CUMMETPUH TPYIIIHI
Coy(OIIK-4).

OxapakTepu3syite npeodpazoBanue d-opOurtanei npu onepanusx CHMMETPUH TPYIIIBI
Cav (OIIK-4).

Omnpenenure xapakTepbl HEIPUBOAUMBIX ITpeicTaBieHu rpynmnsl Coy B 6a3uce p-
opouTanei(OITK-4).

Omnpenenure xapakTepbl HEIPUBOAUMBIX ITpeicTaBieHuil rpynmnsl Coy B 6a3uce d-
opouTanei(OITK-4).

UemypaBHO YHCIIO HEIPUBOJUMBIX IIpeicTaBieHuii rpymnmnsl? (OI1K-4)

[TpuBenuTe npuMepsl MOJIEKYI ¢ rpymnmnoi cumMeTpun Dip (OITK-4).

[TpuBeauTe npruMepsl MOJIEKY ¢ Tpymnmoi cummerpun Dsy (OITK-4).

[Tpusenute npumeps! amop¢HbIX BemecTs (OITK-4).

Kakwue cBoiicTBa SBISIOTCA HEOOXOAUMBIM Ipu3HakoM kpuctaimia? (OI1K-4)

Kakue Teopun crpoenus xuakoctu Bam uzsectnn1? (OI1K-4)

Jaiite onpenenenue Tepmuny «Momnsipaast pedpaxius» (OI1K-4) [Tpu kakux
o0cTosITensCTBaX OBUTH OTKPHITHI Me30oMopdHbIe cBolicTBa BemecTB? (OI1K-4)

Kakyio QopMy MoneKkynl HMeNM KUIKOKPUCTAIMYECKUE BELIECTBA, OTKPBITHIC
Peitnutiepom? (OIIK-4)

B yem pa3HuIa MeX1y TMOTPOIIHBIMU ¥ TEPMOTPOITHBIMH KHIKOKPUCTAIIINYECKUMHU
BerectBamu? (OITK-4)

B nuteparype pacnpocTpaHeH TepMUH «IUCKOTHKW», uTO OH 0003HaudaeT? (OI1K-4)

B kakux nensx ucnomnb3yercs siBieHue sx3anbTanuu pedpaxaun? (OI1K-4)

YT0 NOHMMAIOT MOJ] TEPMHHOM <GKUAKOKPUCTAIUTHYECKOE TepMOonoKpbiBaion»? (OITK-4)

12



3aganusn

Ipu 293K mnotHocTh a%-ro pacTBopa BemecTBa A B Boje paBHa d r/cM®, mokasarens
npejoMiIeHUs: n. Berumcnnure MoOJSpHYR pedpakifio BEIIeCTBa a, CIH Ui BOJIbl ITUIOTHOCTD
cocrasmser 1,000r/cM®, a mokasarens npenomnennus — 1,333 (OIIK-4).

Ne a% BemectBo A d n
78. 31,000 HCI 1,157 1,407
79. 30,000 H>S0s% 1,220 1,370
80. 40,012 HCIO3 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;SOq 1,116 1,352
85. 9,0401 K250 1,075 1,345
86. 44012 Ci2H201 1,191 1,406
87. 44,023 CO(NH2)2 1,121 1,400

88.  JlumonpHbIi MOMeHT. [lomsipubie u HenonsipHbie BemecTBa (OITK-4).
89. BekTopHO-aIIUTHBHAs cXeMa pacueTa JUMOIbHbIX MoMeHTOB (OI1K-4).
90. MarHuTHbIII MOMEHT U MarHuTHast BocpuuM4uBOCTh BemecTs (OI1K-4).
91. Mertoas OIIP u AMP (OIIK-4).
92. DnexTpoHHBIE, KOJIeOATEeNbHBIC U BpalaTenbHbie ypoBHU dHepruu (OI1K-4).
93.  Monekymnsipasie cekTpsl. [IpaBuna orbopa (OI1K-4).
94. Dmuepreruyeckue Kpurepuu cyuiectsoBanus moiekyn (OI1K-4).
95. JlucmepcuoHHOE, OpPUEHTAIMOHHOE U MHIyKIIMOHHOE B3anmoeicTeue (OI1K-4).
96. DHeprus XUMUYeCKUX cBsi3eil u metobl e€ onpeaenenus (OI1K-4).
97.  Dxcumeps! u dxcuriekcsl (OITK-4).
98. Teopus kpuctamumueckoro nois (OITK-4).
99. Cnexkrpoxumunyeckuii psa (OIIK-4).
100. Teopema Sna-Temnepa (OITK-4).
Ilpumepnvie memut pechepamoe

1.  Cunsl Ban-gep-Baansca (OITK-4).

2.  PamaH-cniekTpockomnus U e€ MPUMEHEHHE B UCCIICIOBAHUN XUMHUYICCKUX BEIICCTB
(OIIK-4).
3. Coektpsl momuHecueHuu (OI1K-4).

4.  MarsutHas BOCOIpUUMYHBOCTD BelecTB. deppoMarneTusM. AHTH(GEPPOMArHeTU3M.
®eppumarneruku (OI1K-4).
MornekynsipHble MarHUTBl U IEPCIIEKTUBBI UX Ucnoyib3oBanus (OI1K-4).

6.  OpHEHTALMOHHOE U IUCIIEPCUOHHOE B3aUMOIEUCTBUS U UX BIMSHUE HA CBOMCTBA
BerecTB(OIIK-4).
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7. Meroabl onpeienieHus: TUMOIbHBIX MOMEHTOB XuMuieckux coequaenuit (OI1K-4).

8. DIIP-cnekTpockomnus U €€ MPUMEHEHHE K PEIICHUIO CTPYKTYPHO-XUMUYECKUX 3a/1a4
(OIIK-4).

9.  DHeprus XuMUYecKHX cBsi3eil u Metoabl e€ onpeneneHus (OI1K-4).

10. Oxcumeps! u sxcutuiekcs (OITK-4).

11. Cnexrpockonus AMP-BbICOKOT0 pa3pelieHtsl B UCCIEJ0BAaHUH CTPYKTYPbI
oprannueckux Bemects (OI1K-4).

12.  HK-cnekrpockonus. [Ipumenenne MK-crieKTpoB B Ka4ECTBEHHOM U
koaudecTBeHHOM aHanu3e (OITK-4).

13.  Cnextpockomnus siiepHoro MarHutHoro pezonanca (OITK-4).
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3a4eTHO-3K3aMEeHAMOHHBbIE MaTePHAJIbI VIS IPOMEKYTOYHOM aTTecTaluM (3a4eT)

Bonpocwl 0na noozomoexku K 3auemy

1.

A PRI I ol

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.

B uém 3axmrodaercs pa3Huila MOHITHN (QYHKIHS, GYHKIIOHAN, OrlepaTop?
ChopmynupyiiTe MoHsATHE KOMMYTaTOpa ONEepaTOPOB.

Kaxkue onepaTopbl Ha3bIBalOT IPMUTOBBIMU?

UYro Takoe oneparopHble ypaBHEHUs?

Kakue pyHKIIMHM HAa3bIBaIOT COOCTBEHHBIMU ?

Onpenenurte noustre «CoOCTBEHHBIE 3HAUCHUSD.

B geMm cymrHOCTh TepMHUHA «BBIposkaeHue GyHKIi»?

Kakue onepaTopsl KBaHTOBOM MeXaHUKH Bam n3BecTHbI?

Onepatop ['amuiibTOHA.

3anummTe BRIpXEHHE OrlepaTopa Hadma.

3anuunTe BbIpa)KeHUE IPUHIIAIIA HEOIIPEAEIIEHHOCTH.

[lepeuncnure OCHOBHBIE IOCTYJIaThl KBAHTOBOM MEXaHUKHU.

3anummre ypasHenue lpeaunrepa.

B uém npenmymiecTBo HCIOIB30BaHUs C(HepHUECKUX KOOPMHAT MPH PEIICHUN
KBAaHTOBOMEXaHMUYECKHUX 3a1a4?

[Touemy ayist aToMa BOJOPO/Ia U BOJOPOAOIIO00HOTO aTOMa MOTYT OBITh TTOJTyYEHBI
TOYHBIE BOJIHOBBIC ()YHKIIMH IIyTEM MPSMOTO perieHus ypasaenus [lpeaunrepa?
OO0®bscHUTE CyIIHOCTH MeTo1a XapTpu-Doka.

AO Crarepa-3eHHepa.

TepMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Cucrema TepMOB.

[TpaBwia [1dhénna s onpeneneHus OCHOBHOTO TepMa.

DddexT 3eemana.

LS u JJ-cBsi3b.

[TpuGmmxenne bopua-Onmnenreiimepa.

Merop I'aiiTnepa-JlonnoHa.

Metox MO JIKAO.

VYpasuenue Pyraana.

[Homysmnupuyeckue MeToAbl B KBAHTOBOM XUMUHU.

Meton XrOKKes.

Meron @pocra.

ApOMaTUYHOCThH U aHTHAPOMATHYHOCTb.

KommyTtupyrot nu onepatopsl A u B eciiu A=x; B=y?

Jluneen mu onepatop A=x>?

Jlokaxute TMHEHHOCTH orneparopa d/dx.

Hokaxwure, yto onepaTtop 1 d/dx JTUHEEeH ¥ 3PMHUTOB.

Vnosnersopser nu Gpynkuus exp(ax) ypapaenuto Lf=Lf, ecau L = d*/dx*?

Ouenurte K03¢GHUIMEHT TPO3PAYHOCTH MOTCHIMAIILHOTO Oaphepa, eciau: Do = 1, Up-E
=108 Jx, u=10""kr, 1=10"%m.

B pamkax JJ-cBsI3u yCcTaHOBUTE TEPMBI 1JIs SJIEKTPOHHOM KOH(DUTYpaIuu Sp.
YcTaHOBUTE BCe BOBMOXKHBIE TEPMBI JJISi CUCTEMBI U3 JIBYX P-3JIEKTPOHOB, BHIOEPUTE Ha
OCHOBaHMHU M3BECTHBIX BaM mpaBmil OCHOBHOI TepMm (ucmonb3yiiTe cxemy Paccena-
Caynpepca).

Onpenennre koHCTaHTY3KpanupoBanus S 1a AO 1s,2p,3p atoma xnopa.

Omnpenenure 3¢ HeKTUBHBIN 3apsa sapa s 6s 3JeKTPOHA aToMa raA0JIUHUS.
Hcnons3ys MOX, noctpoite AuarpaMMy 3HEpreTH4ecKux ypoBHel m-MO u cxeMmbl ux
3aMOHEHUST DJCKTPOHAMH JUIS [MKJIONPONEHWIBHON CcHCTeMbl (CIy4au KaTHOHa,
paarKagau aHuOHA).

Hcnons3ysa rpaduueckuii meron ®dpocta ompenenure >SHEPreTUUYECKUE YpPOBHHU
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LUKIIONEHTAUEHIIA U OEH301a.

43. IlepeuncauTe OCHOBHBIE 3JIEMEHTHI CAMMETPUH MOJIEKYI.

44.  [laiite onpeneneHre NOHATUIO «TPYIIay.

45. Yro Takoe ToueyHas rpyIina CHMMETpun?

46. OrmpenenuTe ONepaLyo YMHOKEHUS Ul TOUEYHOM IPyNIbl CHMMETPUH.

47. Kakum 006pazomM MOKHO OTJIUYUTH a0CJIEBBI M HEaOeIIeBbI TPYIIIHI?

48. Kaxwue rpynisl CMMMETPUM Hanboee XapakTEepHbI 1711 MOJIEKYJ1?

49. K xakoil rpymnie CHMMETPUN MOKHO OTHECTH TOMOSIJIEPHBIE IBYXaTOMHBIE MOJIEKYJIbI?

50. K kaxoi#i rpyIie CMMMETPUU MOKHO OTHECTH I€TEPOsAEPHBIE IBYXaTOMHbBIE MOJIEKYJIbI?

51.  Yro Ha3bIBalOT XapaKTEPOM IPyIIIbI?

52. Jaiite onpenenenue tepmuHa «lIpeacraBienue rpynmnsn.

53. Kakue npencraBieHusi OTHOCAT K HEIPUBOAUMBIM?

54. Kakue npeacraBieHus 0003Ha4ar0TCs ty?

55. Kakue npeacrapnenus: 0003Ha4ar0TCs bi?

56. Kaxkue npeacrapineHus: 0003Ha4yar0TCs a1?

57. Kakue npezacraBieHus 0003HavaroTcs €?

58. Ompenenurte 371€MEHTH CHMMETPUHU U TPYIIITYCUMMETPHHI MOJIEKYJIbl aMMHAaKa.

59. TloctpoiiTe TaOIUIy YMHOKEHUS JJIs1 SJIEMEHTOB CHMMETPHST MOJICKYJIbl aMMHaKa.

60. Ilocrpoiite kBaapat Kanu nis rpynisr Coy

61. Oxapakrepu3yiite mpeodpazoBaHue P-OpOUTAICH TP OTICPAITUSX CUMMETPUH TPYIIIIHI

2v
62. Oxapakrepu3yiite mpeodpaszoBanue d-opOuTaieil Mpu OMepaIUusIX CAMMETPUH TPYIIIBI
2v

63. Ompenenure XxapakTepbl HENPUBOIMMBIX ITPeACTaBaeHUH rpymmsl Coy B 0asuce p-
opoOuTanei.

64. OmnpenenuTe XapakTepsl HEIPUBOIUMBIX NpeacTaBiIeHuid rpynmnsl Coy B 6asuce d-
opoOuTanen.

65. YeMypaBHO 4MCIIO HEMPUBOAUMBIX PEJCTABICHUN IPYIIIbI?

66. IlpuBeaure mpuMepsl MOJIEKYII C TPYNION cuMMeTpuun Dsp

67. IlpuBenure npuMepsl MOJEKYJ € TPYNIION CUMMETpUU Dsh

68. IIpuBeaure npumepsl aMOP(HBIX BELIECTB.

69. Kakue cBoMCTBa SBIAIOTCS HEOOXOAUMBIM NIPU3HAKOM KpHCTaslia?

70. Kakue Teopuu cTpoeHUs )KUAKOCTH Bam n3BecTHbI?

71. Jlaiite onpenenenue TepMuny «MousipHas pepaKiushy

72. Ilpu Kakux 0OCTOATENBCTBAX OBLIM OTKPBITH ME30MOP(HBIE CBOWCTBA BEIIECTB?

73. Kakyro ¢opMy MOJEKyl1 HMEIH >KUAKOKPUCTAUIMUECKHE BEIECTBA, OTKPBITHIC
Peitnuruepom?

74. B deM pa3zHMIIa MEXAY JUOTPOIHBIMU U TEPMOTPOIHBIMU >KHIKOKPUCTAIUIMYECKUMHU
BEIIIECTBAMU?

75. B auTeparype pacnpoCTpaHEH TEPMHH «IUCKOTHKN», YTO OH 0003HaYaeT?

76. B Kakux LeNsIX UCHOJIb3YETCs SIBICHUE IK3aTIbTAlUU pepakiuu?

77. YTO MOHMMAIOT MO TEPMUHOM «OKHIKOKPHCTAITIMYECKOE TEPMOIIOKPHIBAIIO»?

3apanus

Ipu 293K mmotHocTs a%-ro pacTBopa BemecTBa A B Boje pasHa d r/cM®, mokasarenb
npejgoMiieHuss n. Berumcnaure MossipHyo pedpakifio BeIIecTBa a, €ClM JUIs BOJbl IUIOTHOCTD
coctasister 1,000r/cM’, a mokasaTelns npenomieHus — 1,333.

Ne a% Bemectso A d n
78. 31,000 HCl 1,157 1,407
79. 30,000 H>S04 1,220 1,370
80. 40,012 HCIO3 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 Naz504 1,116

1,352

85. 9,0401 K2S804 1,075

1,345

86. 44,012 Cr2H2201n 1,191

1,406

87. 44,023 CO(NH2)2 1,121

1,400

88.  JlunosnpHbIN MOMEHT. [lossipHbIE U HETIONIPHBIE BELLIECTBA.

89. BekTopHO-aJIUTHBHAs CXEMa pacyeTa AUIOJIbHBIX MOMEHTOB.
90. MarHuTHbIII MOMEHT U MAarHUTHAs1 BOCIPUUMYHBOCTh BEIIIECTB.

91. Metoxasl OIIP u SAMP.

92. DnexTpoHHBbIE, KOJeOaTENbHbIE U BPALaTEIbHBIE YPOBHU SHEPIUH.

93. Monekymsipabie ciekTpsl. [IpaBuiia otoopa.
94. DHepreTuyecKrue KPUTEPUU CYLIECTBOBAHMS MOJIEKYI.

95. JlucnepcMOHHOE, OPUEHTAIMOHHOE U UHTYKIIMOHHOE B3aUMO/ICUCTBHE.

96. DHeprus XMMHUYECKHUX CBSI3€H U METO/IbI €€ OIIPEIEIICHUSI.
97. DKcUMEpbI U SKCUILICKCHI.

98. Teopus KpUCTALTUIECKOTO TOJSL.

99. CnexkTpoXuMHUYECKHM psl.

100. Teopema Sna-Temiepa.

Kpurtepnu oueHuBaHus pe3y/ibTaTOB 00y4eHUs!

Kpurepuii

Onenka

Yposennb

CtyzaeHT He uMeeT OOJIBIIOro KOJIMYECTBA MPOMYIICHHBIX 3aHATHHA
(6onee 20%), a mpu BBHITIOJIHEHUH 33JaHUH B 00JIACTH TEOPUU
CTPOEHMSI  BEILECTBA, HANpABICHHBIX HAa KOHTPOJIb OCBOEHUS
KOMIIETCHIIMM, YyKa3zaHHbix B PIIJI, oH mnoka3zan  3HaHWs,
HEOOXOUMBIE JJI PELIEeHUs] MOCTaBICHHON 3a7auu. BeinonHeHHbIe
KBAaHTOBOMEXAaHMUYECKHE pacyeThl 0a3UPYIOTCS HAa ITyOOKOM 3HAHUH
COOTBETCTBYIOIIUX Pa3/IeIOB MAaTEMATUKH, UX PE3YJIbTATHl HE UMEIOT
3HAUUTENBHBIX  TOTPEIIHOCTeH, a  BBIBOJBI  COOTBETCTBYIOT
MOJIyYEHHBIM pe3yJibTataM. [Ipu oTBeTax Ha JONOIHUTENbHBIE
BONPOCHI  CTYJIGHT HE WCIBITHIBACT 3aTPyJHEHUN U CIIOCOOCH
chopMyIMpOBaTh YETKHE OJTHO3HAYHBIE OTBETHI.

3a4TCHO

MOPOTOBBIN

CTyAeHT uMeeT 3HaunTeNbHOE KOJIMYECTBO MPOIYIIEHHBIX 3aHATUH,
a TpY BBINOJIHEHUH 3a/laHui B 00J1aCT TEOPUU CTPOEHHUS BELIECTBA,
HaIIPaBJICHHBIX Ha KOHTPOJIb OCBOCHUS KOMIIETCHIINM, YKa3aHHBIX B
PIIZI, oH He moKa3aJl 3HaHUI, HEOOXOMUMBIX JJIsI PELICHUS
IIOCTaBJICHHOM 3a7a4u. PacueTsl BBIIIOIHEHBI CO 3HAUUTEIbHBIMU
MOTPEIIHOCTSIMM, a BBIBOABI HE COOTBETCTBYIOT IIOJyYEHHBIM
pesynbTaTaM. IIpu oTBeTax Ha JOMOIHUTENIBHBIE BOIIPOCHI CTYIEHT
UCIBITHIBACT 3HAUNTENIbHBIE 3aTPYAHEHUS U HECTIOCOOEH
c(opMyIMPOBATH YETKUX OJIHO3HAYHBIX OTBETOB.

HEC
3a4TCHO

HEe
copmHpoBaH

OneHouHble cpeAcTBa AJI MHBAJINWJIOB U JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBbS
BBIOMPAIOTCS C YYETOM UX MHIUBUAYATbHBIX MICUXO(PHU3NIECKHX OCOOCHHOCTEM.
— MpH HEOOXOJAWMOCTH MHBAIMJAM U JIMIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 37J0POBbS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BPEeMs JUIsl TOATOTOBKH OTBETAa HA SK3aMEHE;
— NpU TPOBEACHUM MPOLEAYPhl OLICHUBAHUS PE3YJIbTATOB OOYYEHHsS MHBAIUIOB U JIUIl C

OrpaHUYCHHBIMH BO3MOXHOCTAMU 3O0POBBA TMPEAYCMATPUBACTCA MUCIIOJIB30BAHUC TCXHUYCCKUX

CpeacCTB, HeO6XO)II/IMI)IX HM B CBA3U C UX UHANBUAYAJIbHBIMU OCO6€HHOCT${MI/I;
— [Ipu HGO6X0,[[I/IMOCTI/I JJIsL 06y‘-IaIOIJ_II/IXCSI C OIrpaHUYCHHBIMHA BO3MOKHOCTAMH 300POBBA U
HHBAJIUJ0B IIpoHcaypa OUCHUBAHUS PE3YJIbTATOB 06yquI/1$[ MO0 AMCHUIIIIMHE MOXKET IMPOBOJUTHCA B

HECKOJIBKO DTaIlOB.
16




[Iponienypa oIlleHWBaHUS PE3yJIbTATOB OOYYCHWS HMHBAJIHMIOB W JIUI[ C OTPAHHMYCHHBIMH
BO3MOXXHOCTSIMH  37I0POBbSI 110 JTUCIHHIUIMHE (MOIYJI0) TPEIyCMAaTPUBAET MPEHAOCTABICHUE
uHbopManuu B (GOpMax, aJanTUPOBAHHBIX K OrPAHUYCHUSM HX 3I0POBbS W BOCHPHUSTHS
UH(pOpMAIHH:

J1J1s1 JTUIL C HAPYIICHUSIMU 3PCHHUSL:

— BTIe4YaTHOU popMe yBETMICHHBIM MIPUPTOM,

— B ()OpME DIIEKTPOHHOTO JIOKYMEHTA.

Jliist U1 ¢ HApyIICHUSIMH CITyXa:

— BTIe4aTHOU (hopme,

— B (hopMe JICKTPOHHOTO JJOKYMEHTA.

J1J1s1 TvII ¢ HApyIIEHUSIME OTTIOPHO-IBUTATEIHLHOTO allapara:

— B IeyaTHoOU (opme,

— B (hopMe IEKTPOHHOTO JJOKYMEHTA.

JlaHHBII IepeYeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'CHTA

o0yJaromuxcsi.

5. IlepedyeHb y4eOHOI TUTEPATYPbl, HH(POPMAIMOHHBIX PECYPCOB H TEXHOJIOTHA
5.1 YueOHasi 1uTeparypa

1. Hupensbcon, B.I'. KBantoBass xummus. MoJEKyJIbl, MOJCKYJSIPHbIC CUCTEMBI U TBEPbIC
Tena [DnekTpoHHBIN pecype] : yueOHoe mocodue mis By30oB / B.I. Ilupenscon. — 4-¢ m3a. (3m.) -
M.: Jlaboparopus 3nanuit, 2017. - 522 c. - (YueOnuk misa Beicieil mkounsl). - ISBN 978-5- 00101-
502-4. — Pexxum noctyma: https://e.lanbook.com/book/94104#book name

2. Kawmpimos, B.M. Ctpoenue BemiecTBa [ DIeKTPOHHEIN pecypc] : yuebHoe mocooue / B. M.
Kawmpimos, E. I'. MupomnukoBa, B. I1. Taraypos. - 2-e uzn., ucnp. u gon. - Cankr- IletepOypr :
Jlane, 2022. - 236 c. - https://e.lanbook.com/book/90007#authors.

3. Cwusoa, O.B. MomnekynspHas CHUMMETpUS B HEOPraHWYECKOW M KOOPIMHALMOHHOU
XUMHH [DneKTpoHHbIN pecypce] : yueOHoe mocobue / O.B. CuzoBa, H.B. MBanoBa, A.A. Banus. -
W3n. 2-e, nepepad. u pon. — CII6.: U3parensctBo «Jlauby, 2021. - 276 c. - (YueOHUKHU A7 BY30B.
CrnenuansHass ~ snureparypa). -  ISBN  978-5-8114-2173-2. -  Pexum  gocrymna:
https://e.lanbook.com/book/76285#book name

4. Munxkun, B.U. Teopus ctpoenuss monekyn [Tekcr] : yueOHOe mocoOue s CTYJACHTOB
By30B / B. . MunkuHn, b. . Cumkun, P. M. Munses. - 2-e u3z., nepepad. u nomn. - Pocro u//l :
®enuke, 1997. - 558 c¢. - (YuebHuku u y4yeOHble mocodus). - bubmuorp. B konme 1. - ISBN
5222001067

5.2 Ilepuoau4eckue U3IaAHUA:

1. Kypnan obuieit xumun
2. KypHan HeopraHU4ecKOi XUMUU
3. XKypnan ¢pusndeckoit XuMuu

5.3. UaTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHbIe NpodeccHOHANIbHbIE 0a3bI JAHHBIX
U MHGOPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI
y1eKTPOHHO-0ubImoTedHbie cuctembl (IBC):
BC «FOPAWT» https://urait.ru/
9BC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAH» www.biblioclub.ru
9bC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

Nhw =
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https://e.lanbook.com/book/94104#book_name
https://e.lanbook.com/book/90007#authors
https://e.lanbook.com/book/76285#book_name
https://urait.ru/
http://www.biblioclub.ru/
https://www.book.ru/
http://www.book.ru/
https://www.book.ru/
http://www.znanium.com/
https://e.lanbook.com/

IIpogeccuonanbHbie 0a3bl JAHHBIX:
1. HaunonanpHasgs »nekTpoHHas OuOimoreka (ZocTym K DJIEKTPOHHOH Oubiamoreke
muccepranuii Poccutickoit rocynapcrsennont ouonuorexu (PI'B) https://rusneb.ru/
2 .Hayunas snekrponnas outdmmoreka (HOB) http:/www.elibrary.ru/

Pecypcbl cBOOOHOTO J0CTYNA:
1. KubepJlenunka (http://cyberleninka.ru/);
2. Nndopmannonnas cuctema "Exnnoe okHO 1ocTyna Kk 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;
3. Enunas  xomekuus — mUGpPOBBIX  00pazoBaTeNnbHBIX  pecypcoB  http://school-
collection.edu.ru/ .

CoOcTBeHHBbIE 2JIEKTPOHHBIE 00pa3oBaTe/ibHble 1 HHGOpManuoHHbIEe pecypchl Kyol'Y:
1. Cpena MoaynpHOTO IMHaMU4eckoro ooyuenus http://moodle.kubsu.ru
2. ba3za yd4eOHBIX IUIAHOB, YYEOHO-METOIUYECCKUX  KOMIUICKCOB, IyOJUKAIMi U
KoH(pepeHwmii http://mschool.kubsu.ru/
3. bubnmoreka MH(POPMAIIMOHHBIX pecypcoB Kagenpbl UH()OPMAITMOHHBIX
oOpasoBarenbHBIX TeXHOMIOTuH http://mschool.kubsu.ru;
4. DOnexkrpoHHbIN apxuB JokymMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. MeTtoanueckune yKazaHus i 00y4AKOIIMXCS 110 OCBOCHUIO THCHMILIMHBI (MOYJI5)

[Io xypcy «CrtpoeHue BellecTBa» IpPENLyCMOTPEHO IPOBEACHUE AYAUTOPHBIX 3aHATUH B
dbopMe ekl U MpakTUYecKuX 3aHATHH. Jlekius mpenanonaraer nepenadyy B CTPYKTYPUPOBAHHOM
dbopMe cucremMaTn3upoBaHHOW WH(pOpManUU 601bIIOr0 00bEMa. [Tocemenne 1 KOHCIIEKTUPOBAHKE
JIEKUUU CTyJIEHTaMH CHOCOOCTBYEeT (OPMHUPOBAHUIO OOIIMX MOIXOJOB M MPUHIUIIOB YCBOEHHS
COJIEp’KaHUsl JaHHOW JUCIUIUIMHBL, COJAEUCTBYET AaKTHUBU3ALMK MBIIUICHUS, HALIEIUBAeT Ha
JalbHENITYI0 CaMOCTOSITENIbHYIO MO03HABATEJIbHYIO NeSITeNIbHOCTbD. Pexomennyercs
KOHCIIEKTUPOBATH JICKIIUU TIO0 TPUHIIUITY BBIICTICHUS OMOPHBIX IMYHKTOB TOW WJIM MHOW TEMBI, YTO
MO3BOJIUT B JalibHEiIIeM yrayOnsTh TONyYeHHbIE Ha JIEKIHUSIX 3HAHUS TPU  [TOMOIIA
JIOTIOJIHUTENBHBIX ~ MCTOYHMKOB  HMHpopmainuu. Pa3gensl  nekuuii, KOTOpbIE  BBI3BIBAIOT
3aTpyIHEHUS, MOTYT OBITh OOCYKICHBI B (pOpME BOMPOCOB, 33/IaHHBIX MOCIE JEKIUU, WIH B XOE
KOHCYJIbTaIMH.

[IpakTnueckue 3aHATHSA, B XOJ€ KOTOPBIX IPOBOJIUTCA KPAaTKHK OIPOC CTYACHTOB M
00Cy’XKJIEHHE BOIIPOCOB H3y4aeMOIl TE€MbI, CIIOCOOCTBYIOT JIyYIlIEMY YCBOECHHUIO TEOPETUYECKOTO
Marepuana. Ilpu moAaroTroBke K MNpPAakTUYECKMM 3aHATUSAM PEKOMEHAYETCS Ha IIEpBOM JTarle
TIIATEIbHO MpOpadoTaTh KOHCHEKTHl JeKIuid. B ciayyae BO3HMKHOBEHUS BONPOCOB IO
TEOPETUYECKUM IpoOJieMaM MaTeMaTHYECKUX OCHOB KBAHTOBOMEXAaHHMYECKOTO OMHMCAHUS TEOPUHU
CTPOEHHsI BEIIECTBA PEKOMEHIYETCS IOBTOPUTH COOTBETCTBYIOIIME pa3Jenbl Kypca BbICIIEH
MaTeMaTUKU U (PU3UKH.

BaxknedmuM 3TanoM OCBOEHHS JAMCLUUIUIMHBI SBISETCS caMoCToATenbHas pabora. B
nporecce MOATOTOBKH pedepaTroB CTYAEHTHI COYETAIOT CAMOCTOATENbHYI0 WHAMBHUIYAIbHYIO WU
IPYNIOBYIO0 paboTy, UYTO SBJISETCS BaXKHEMIIMM 3TarioM OCBOCHMS AMCUMILIUHBL [Ipu moaroroBke
pedepaToB peKOMEHIYeTCsl COCTaBUTh IMOJPOOHBIM IUIaH, KOTOPBIM INpelycMaTpUBAET H3Yy4YEHUE
KaK OCHOBHOM Yy4yeOHOM, TaKk W JONOJHUTENIbHOM HaydHOHl nuTepaTypel. B Xoae mnoaroroBku
CIIelyeT HCHOJb30BaTh Kak TPAJAUIMOHHbIE HCTOYHUKA HMH(POpPMALUM, TaK M DIIEKTPOHHBIE
O6ubaMoTeYHble cUcTeMbl. VIIIIOCTpaTUBHBIN MaTepHall TOTOBUTCS B BUJAE IMPE3EHTAIMH, KOTopas
JI0JDKHA OTpakaTh OCHOBHOE COZAEp)KaHUE KaXAoro paszzaena pedepara. CHUCOK HCIOIb30BAaHHBIX
JIUTEPaTYpHbIX HMCTOYHUKOB COCTABJISIETCS B COOTBETCTBUHM C CYIIECTBYHOIIMMH HOpPMaMu
OoubmrorpadguuecKoro onucaHusl.
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Ne HaunmeHoBanue DopMBbI CAMOCTOATEIBbHOI PaboThI DopmbI
pasnesa OTYETHOCTH
1 |KBantoBomexanmdeckas | CamocrosiTensHoe U3ydeHue paszaenoB. [loaroroska k v
TEOpUs CTPOCHUS NpaKTUYeCKHUM  3aHiATUAM. Pabora ¢ yuyeOHOI
BEILECTBA JAUTEpaTypoii, 6a3aMu 1aHHBIX B ceTH Internet.
2 |CuMMeTpHs MOJIEKYIT CamocrosTenbHoe uzydeHue paszaenos. [loaroroeka k v
NpaKTUYECKHUM  3aHATUsIM. Pabora ¢  y4yeOHOI
JAUTEpaTypoii, 6a3aMu JaHHBIX B ceTH Internet.
3 |DHepreTryeckue CamocrosTenbHOE H3y4eHHe paszenoB. Pabora ¢ P
aCIIEKThI CTPOEHUS yueOHOHl nuTepaTypoli, 0a3aMu JaHHBIX B CETH
MOJIEKYJI. Internet. IloaroroBka pedepara ¢ HCIOIB30BAaHHEM
DNEeKTPUYECKHUE U y4eOHOH U COBPEMEHHOM HayYHOU JIUTEPATYPHI.
MarHUTHBIE CBOKCTBA
BEILIECTB
4 |CtpocHue BelecTsa B CaMocrosiTenbHOe u3ydeHue paszaenos. [logroroska k v
KOHJICHCUPOBaHHOM MpaKTHYeCKHUM  3aHsATUsAM. Pabora ¢ ydeOHOH
COCTOSIHUU JUTEpaTypoil, 6a3amMu JaHHBIX B ceTH Internet.

B ocBoeHuMM AMCUMIUIMHBI HMHBAIMJAMHM M JIMIAMU C OIPaHMYEHHBIMH BO3MOXXHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAUYEHHWE WMEET WHAMBHAyalbHas ydyeOHas paboTa (KOHCYIbTallMM) —
JOIOJHUTEIBHOE PAa3bsICHEHHE yueOHOr0 MaTepHaa.

WupuBuayanpHble  KOHCYNBTAllMM TI0  TMPEIMETY  SBISIIOTCS — BaXXHBIM  (pakTopom,
CIOCOOCTBYIOUIMM HHIMBHYyaTU3alMM OOY4YEHUS M YCTAHOBJICHMIO BOCIHUTATEIBHOTO KOHTAKTa
MEXJ1y IpernojaBaTesieM U OO0y4arolMMCs HWHBAIMJIOM WJIM JIMIOM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBBbSL.

7. MaTepuajibHO-TeXHUYECKOe o0ecniedeHue 1Mo JMCHUIInHe (MOIYJII0)

OCHAIIIEHHOCTD
CIICIIAJIBHBIX HOMGHIGHI/Iﬁ

[Tepedens TMIEH3UOHHOTO
MIPOrpaMMHOT0 00€CTIEYEeHHS

HanMmeHnoBaHMe CrieruaIbHBIX
TIOMEIICHIH

Y4eOHble ayAUTOPUN IS Mebens: yueOHast MeOenb Microsoft Windows;
MPOBEICHHUS 3aHATHH JeknnonHoro | TexHudeckue cpencrsa o0y- | Microsoft Office
THUIIA YCHUS: OKpaH, IPOCKTOp,

KOMIIBIOTEP
Y4eOHble ayIUTOPUHU IS Mebenb: yuebHast MmeOenb Microsoft Windows;
MIPOBEACHUS 3aHATUI Texuuyeckue cpeactsa o0y- | Microsoft Office

CEMHUHAPCKOT0 TUIIA, TPYIITIOBBIX U
WHIUBUAYATbHBIX KOHCYIbTAIUH,
TEKYIIET0 KOHTPOJISI U
MIPOMEXKYTOYHOM aTTeCTalluu

YEeHMsI: KpaH, POEKTOp,
KOMIIBIOTEP

VY4eOHble ayAUTOPUU IS KypcoBast paboTa He IpelycMOTpeHa yu4eOHbBIM IJIAHOM.
KypPCOBOT'O IIPOEKTUPOBAHUS

(BBITOJIHEHHUS KyPCOBBIX paboT)

Jisg  camocrosiTeNlbHOM ~ paboThl  OOydYaromIMXCS ~ MPEAYCMOTPEHBl  MOMEIEHHs,
YKOMIUIEKTOBAHHBIE CIELUAIN3UPOBAHHON MeOesblo, OCHAIlEHHBIE KOMITBIOTEPHOM TEXHHMKON C
BO3MOYKHOCTBIO HOJKIIOUEHHUsI K ceTH «lHTepHeT» M obecredeHueM I0CTyna B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.
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HaunmenoBanue OcHaleHHOCTh TOMEILIEHUM JTst [lepeuenn
MTOMEIICHUH IS CaMOCTOSITENILHOW paboThI 00yUYAIOIIUXCS JIMIICH3HOHHOTO
CaMOCTOSITSIILHOU IPOrPaMMHOTO
paboThI O0yUArOIIUXCS oOecrieueHHs
[MomernieHue s Mebens: yueOHas Mebennb Microsoft Windows;
CaMOCTOSITE/IbHOM KoMIuIeKT cienuanu3upoBaHHON MeOen: KOMITb- | Microsoft Office
paboThI 00y YarOMIMXCS FOTEPHBIE CTOJIBI
(uuTanbHBIN 327 )
. O06opyoBaHKEe: KOMITBIOTEpHAS TEXHUKA C TIOJI-
Hay4Hnoit 6nbmmotex)
KIIFOYCHUEM K HH(POPMAIIMOHHO-KOMMYHHUKAITHOH-
HOH cetu «IHTEpHET» U JOCTYIIOM B JJIEKTPOHHYIO
WH()OPMAITMOHHO-00pa30BaTEIIbHYIO Cpely 00pa3o-
BaTeJIbHON OpraHMU3aINH, BeO-KaMepbl, KOMMYHH-
KallMOHHOE 000pyI0BaHue, 00CCIIEUYNBAIOIICE J10-
CTYII K CeTH MHTEPHET (ITPOBOAHOE COSTUHECHHE U
OecrpoBoHOE coearHEHUE 10 TexHooruu Wi-Fi)
ITomemenue s MeGenb: yueOHast MmeOeb Microsoft Windows;
CaMOCTOATEIIEHOM KomruiekT cnenmanu3nupoBaHHON MeOenn: KOMIlb- | Microsoft Office
pa6OTI)I 06yqa}0m1/1xc;1 FOTEPHBIE CTOJIBI
(ayn. 411C)

O6opyioBaHMe: KOMIIbIOTEPHAs TEXHUKA € TIOJI-
KIIIOYEHHEM K HH()OPMAIIMOHHO-KOMMYHHKAIIHOH-
HoUi ceTd «IHTEpHET» U IOCTYIIOM B 3JICKTPOHHYIO
nH()OPMALIMOHHO-00pa30BaTENIbHYIO Cpely 00pa3o-
BaTEIILHOW OpraHU3aIiu, BeO-KaMepbl, KOMMYHHU-
KalMOHHOE 000pyI0BaHNE, 00CCIICYNBAIOIIEE J10-
CTYI K CETH MHTEPHET (ITPOBOJIHOE COCAMHECHUE U
OecripoBoiHOE coeuHEHHE 110 TexHosorun Wi-Fi)
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