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MHMHOBPHAYKU POCCHUN
\)} DenepanbHOE TOCYyIapCTBEHHOE OIOPKETHOE 00pa3oBaTeNbHOE
@ YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabouas mporpamma mucrumunHb! "OCOOSHHOCTH CTPOSHNS BelecTBa (HaydHbIH ceMUHAp)" 10 HalpaBJICHUIO
noarotoBkH (cnenpansHocty) 04.03.01 "Xwumus" HanpaBiaeHHOCTH (TTpodrmio) AHamUTHYECKAsT XUMUS M XUMHIECKast cTp. 2
skcnieptuza ®I'BOY BO «Henl'V»

Copepxkanue

1. Ilenu ocBOEGHMS AUCITUTLIIUHBI

2. Mecto nuciuruinsel B cTpykType OIIOIT

3. Komnerenuuu odyyarouierocs, popMupyemble B pe3yJabTaTe OCBOCHHS JUCHUTUTHHBI
(Momymst)

4. O6beM AUCIUTUTUHBI (MOJTYJIS)

5. CtpykTypa u cojiepKaHue AUCHMUIUTAHBI (MOYJIs)

6. @OHJT OLIECHOYHBIX CPE/ICTB

6.1. IlepedyeHn BUIOB OIIEHOYHBIX CPEJCTB

6.2. TunoBbie KOHTPOJIHHBIC 3aJJaHUS U HHBIC MaTEPHAIIBI JIS TEKYIIEH aTTeCTalluK
6.3. TunoBbie KOHTPOJILHBIC BOMIPOCHI U 3a/IaHUS JISl TPOMEKYTOUHOM aTTeCTaIlluu

6.4. Kputepuu olieHUBaHUs

7. YueOHO-MeToAnYeCcKOe U HH(POPMAIIMOHHOE 00ECTICUCHHE TUCITUTIIIMHBI (MOTYJIS)
7.1. PekomeniyeMas auteparypa

7.2. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHHKAaIIMOHHOM ceTH "MHTepHeT"
7.3. Ilepeuenb UHPOPMAITMOHHBIX TEXHOJIOTHIA

8. MaTepuanbHO-TeXHUYECKOE 00ecTieueHrne TUCITUTUTHHBI (MOJTYIIS)

9. Meroaunueckue ykazaHus 1Uisi 00y4aroIIUXCsl IO OCBOEHUIO TUCUHUIIITUHBI (MOIYJIs)
10. CriennanbHble YCIOBHUS OCBOCHMSI TUCIUILTHHBI 00yYaIOIIUMHUCS C HHBAJIUTHOCTBIO U
OTPaHUYEHHBIMH BO3MOYXHOCTSMHU 3J10POBbS
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MHMHOBPHAYKU POCCHUN
\)} DenepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE
@ YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabouas mporpamma mucrumunHb! "OCOOSHHOCTH CTPOSHHMS BEIecTBa (HaydHBIH ceMUHAp)" 110 HAIIPABICHUIO
noarotoBkH (cnenpansHocty) 04.03.01 "Xwumus" HanpaBieHHOCTH (PO IITI0) AHATHTHYECKAs! XUMHS B XUMUYECKast cTp. 3
skcnieptuza ®I'BOY BO «Henl'V»

1. IEJIM OCBOEHMUS AN CITUITIJIMHBI

LICJ'IL JUCHUITIIMHBI COCTOUT B (bOpMI/IpOBaHI/II/I Y CTYACHTOB LCJIOCTHOI'O IMPEACTABJICHUSA O IIPUPOIAC XUMUYECKOM CBA3H, O
3aKOHOMCPHOCTAX U3MCHCHUS CBOICTB BCIHICCTB B 3aBUCUMOCTH OT CTPOCHUS 06p8,3yIOHII/IX X MHUKPOYaCTHUIl U BHCITHUX ch'IOBHﬁ, 0
BJIMSIHHUY BHUJia CBA3HU Ha KOHKPCTHBIC (bl/ISI/IKO-XI/IMI/I'-IeCKI/Ie CBOMCTBA BEILIECTB.

PCSyJ'ILTaTLI HU3YyUCHUS AMCHUIUIMHBI HAIIPaBJICHbI HA JOCTHXKCHHUC NHAUKATOPBI:

YK-1.2. I/ICHOJ'H)SYGT KpI/ITI/I‘{eCKI/Iﬁ aHaJIu3, CUCTEMATU3alio U 0606IIICHI/IC I/IH(i)OpMaHI/II/I JUISL pCIICHUA ITOCTAaBJICHHBIX 3a/1a4;

OIIK-3-1. 3naer 6a30Bble OCHOBbI XUMHYECKOI'0 U MATEMaTUUYECKOI'0 MOJIETUPOBAHMUSI.

JU1st TOCTVIKEHHMS TOCTABIICHHBIX Iielieil TpeOyeTCsl pelIeHHe CIIeAYIONIHX 3a1ad:

- O0yUYUTh CTYAECHTOB TEOPETUUECKUM OCHOBAM 3HAHUI O cOCTaBe, CTPOEHUH, O CBOMCTBAX XMMUUECKUX COEIMHEHUI HEOPraHMYECKOH
IIPUPOIbI;

- OBHAKOMHUTh C (I)I/ISI/IKO-XI/IMI/I“ICCKI/IMI/I SABJICHUSIMH, KOTOPBIC COIMPOBOXKAAIOT MMPECBPALLICHNUA OJHUX BCIICCTB B APYTUC ITPU
MNPOTCKaHUN XUMHUYICCKUX peaKL[Hﬁ, BKJIXO4as BJIMAHWEC BHCHITHUX MEXaHUYCCKUX BO3HCﬁCTBHﬁ Ha MaTepHualibl;

- JIaTh 3HAaHMS O COBPEMEHHBIX METOAAX OMMCAHUS XUMUUECKOH cBs3H, ucnonszys MMO, MBC, meton OTTanKriBaHMs BaJICHTHBIX
JIEKTPOHHBIX Iap U IPyrue CrocoObl.

2. MECTO JUCIHMIUIMHBI B CTPYKTYPE OIIOII

IMuxn (pazgen) OITOIT: KM.01.08

2.1 TpeGoBaHus K NpeABAPHUTEILHON MOATOTOBKe 00y4al01erocs:

OpraHuyeckas XUMHS

Kpucrannoxumus

MaremaTuka

Teoperrueckre OCHOBBI KPUCTAJUIOXUMHH (HAy4YHBIH CEMHHAP)

CrtpoeHue BeliecTBa

OO01ast 1 HEOpraHU4ecKask XUMHS

2.2 IncuMnJMHbI M NPAKTHKH, IS KOTOPBIX OCBOEHHE JaAHHOM JHCIUILIUHBI (MO1YJI51) HE00X0AUMO KAK NMpellecTBYOLIee:

[ToaroroBka K mpoueaype 3amuThl U 3allUTa BBITYCKHOW KBaTHU(PUKAIMOHHON pabOThI

3. KOMIIETEHIIUM OBYYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLATIIMHBI
(MOJYJIST)

YK-1: CriocoGeH ocyniecTBJIsATh MONUCK, KPUTHYECKHI AaHAJIN3 U CHHTe3 HHPOPMAaMK, IPUMEHATH CHCTEMHBII MOIX 0/ IS
peleHusi MOCTaBJIEHHbIX 3a/1a4

3HaTh:

OCHOBHBIC TIPUEMBI TIOMCKA, aHaJIi3a U 00001eHusT HHOpMAaLUU

YMmeTh:

BBIIIOJIHATH ITOUCK I/IH(I)OpMaHI/II/I, ONpeaciIATb KPpUTEPUU CUCTEMHOI'O aHaJIn3a IMOCTAaBJICHHBIX 3a1a4

Buaagern:

HaBBIKAMHU KPUTUYECKOI'0 aHajin3a, CUCTEMAaTHU3aluu 1 0606H.[6HI/IH HHd)OpMaHHH IUTA PEIICHUS ITOCTABJICHHBIX 3a/1a4

OIIK-3: Cnocoden NPUMEHATDH PACYETHO-TCOPETUYECCKHUE METOABI AJIA U3YUCHUSA CBOMCTB BellecTB U nmpoueccoB ¢ UX
YdacTHeM ¢ HCNOJIb30BaHUEM COBpeMeHl—lOﬁ BBIYHCJIUTETbHOI TEXHUKH

3HaTh:

TEOPETUIECKHE OCHOBHI (PU3NUECKUX MPOIIECCOB JBIKEHHS YAaCTUI] B MOJIEKYJIE i 3aKOHOMEPHOCTH U MaTeMaTHIeCKHe pOopMyITbl UX
OMUCHIBAIOLIHE;

YMmeTh:

COTIOCTABIIATH SKCIICPHMEHTAIBHbIE JaHHBIC (PM3NUCCKUX H3MEPEHHH CO CBOMCTBAMHU U CTPYKTYPOH OPraHMIECKIX I HEOPTaHNIECKHAX
BEILIECTB;

Baagern:

HaBBIKAMH PacyeTa HEKOTOPBIX IaPaMETPOB MOJIEKY/ U3 UX CIEKTPOB.

© ®I'bOY BO «Yenl'V»




MUHOBPHAYKHM POCCUN

\) (DeuepanLHoe ToCyAapCTBEHHOC 6IOII)KCTHO€ O6pa3OBaTeHBHOC
YUpEKACHUEC BBICHICTO 06pa30BaHI/I$I

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabouas mporpamma mucnuiuiHEb! "OCOOEHHOCTH CTPOSHUS BellecTBa (HaydHBIH ceMUHap)" 110 HAIIPaBICHUIO

noarotoBkH (cnenpansHocty) 04.03.01 "Xwumus" HanpaBieHHOCTH (PO HITI0) AHATHTHYECKAs! XUMUS B XUMUYECKast cTp. 4

skcneptuza ®I'BOY BO «Uenl'V»

B pe3syJibTare ocBOeHMs JMCHUIIIMHBI 00Y4aIOLIUICS JOKEH

3.1

3HaTh:

3.1.1

TCOPECTUICCKNC OCHOBBI (1)I/ISI/I‘ICCKI/IX IpOo1ICCCOB BSaHMOﬂeﬁCTBHﬂ YJacTull B BEIICCTBE,

3.12

OCHOBHBIC (bHSquCKHe 3aKOHOMEPHOCTH 3aBUCUMOCTH CBOICTB BCIICCTBA OT CTPYKTYPHBIX 0COOCHHOCTEH 1
0COOCHHOCTEH CTPOCHUA U UX IIPOABJICHUEC IIPHU BHCIITHEM BOSZ[CﬁCTBPIPI;

3.2

YMmeTh:

3.2.1

MIPUMEHSTh 3HAHHUS /7151 BHIOOpa METO/a U3Yy4EHHsI CTPOSHUS MOJIEKYJI U KOHJIEHCUPOBAaHHOT' O BEIIECTBA,
HWHTEPIPETUPOBATH PE3YNIbTaThl PU3HUECKUX U3MEPEHHUH U MPOSBICHUE XUMUYECKUX CBOWCTB K CTPOSHUIO MOJIEKYIT
BEIIECTB;

322

COIIOCTAaBJIATH JJAHHBIC (l)I/ISI/I‘IeCKI/IX H3M€p€HHﬁ CO CBOMCTBaMU U CprKTypOﬁ OPraHNYCCKUX U HCOPTaHUICCKUX
BCIICCTB

3.3

Baapern:

3.3.1

Hasbikamu pacueTa HEKOTOPLIX NapaMETPOB MOJICKYII U3 UX CIIEKTPOB;

332

COCTaBJICHUSI MOJIETIECH MOJICKYII;

333

HUHTEPIIPETAINN CIICKTPOCKOIMNYCCKHUX PICCJ'[e}]OBaHI/Iﬁ B CTPYKTYPHBIC 3JICMCHTBI MOJICKYII.

4. OFBLEM JUCIOUILIMHBI (MOYJIS)

O6Lwasn TpyooeMKoCTb 23ET

Yacos o yueOHOMY TuIaHy : 72 Bune! kouTponst B cemecTpax:
B TOM YHCIIE :

ayJMTOpHbIE 3aHATHS : 42 3a4eThl 8

camocTosiTelbHas pabora @ 25,7

KOHTaKTHas pabora: 46,3

HKP: 4,3
5. CTPYKTYPA U COAEP) KAHUE JUCLHHUIIJIMHbI MOOYJIs)
Kon HaumeHoBaHMe pa3/iesioB U TeM /B 3aHATHS/ Cemectp | YacoB Jluteparypa
3aHATHA / Kvpe
Pazgen 1. Mexannueckasi Moge/b MOJIEKYJIbI
1.1 Mexanuueckas Mozaenb MoJiekys /T1p/ 8 4 JI1.1 J11.2J12.1 J12.2
D192 535455
1.2 MexaHunyeckast Mozieb MoJieKybl /Cp/ 8 4,7 | JI1.1 J11.2J12.1 J12.2
D152 535455
1.3 Mexanunueckast Mozenb Mosiekyiisl /KP/ 8 0,2 JI1.1 J11.2J12.1 J12.2
Paznen 2. KBanToBOXMMHYECKOE OMUCAHME MOJIEKYJI
2.1 Oco0EHHOCTH KBAaHTOBOMEXaHHUYECKOTO onvcanus moneky /TIp/ 8 12 JI1.1 J11.2J12.1 J12.2
D152 5354 55
2.2 Oco0EeHHOCTH KBaHTOBOMEXaHHUYECKOTO onucanus monekyi /Cp/ 8 6 JI1.1 J11.2J12.1 J12.2
D152 535455
2.3 KBanroBoxumuueckoe onucanue mosekyn /UKP/ 8 1,1 JI1.1 J11.2J12.1 J12.2
Pa3nen 3. MexxmoonekyJisipHble B3aMMO/IeliCTBHS
3.1 MexMonexymspasie B3anmMoaeicTaus /TIp/ 8 12 (JI1.1 J11.2J12.1 JI12.2
D10322D932405
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MHMHOBPHAYKU POCCHUN
\)} DenepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE
@ YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

«Hensbunckuit rocympaperBennsiid yansepenter (PI'BOY BO «Henl'Vy)

Pabouas mporpamma mucrumunHbl "OCOOEHHOCTH CTPOSHNS BellecTBa (HaydHbIH ceMUHAp)" 10 HalpaBJIeHUIO
noarotoBkH (cnenpansHocty) 04.03.01 "Xwumus" HanpaBieHHOCTH (PO HITI0) AHATHTHYECKAs! XUMUS B XUMUYECKast cTp. 5
skcnieptrza ®I'BOY BO «Henl'V»

32 MexmonekyisipHble B3aumoneictaust /Cp/ 8 4 JIT.1 J11.2J12.1 J12.2
0132333435

33 MexmonekyinsipHble B3aumoneictus /MKP/ 8 0,8 | JI1.1J11.2J12.1 J12.2

Paznes 4. Oco0eHHOCTH CTPOEHMSI KOH/ICHCHPOBAHHBIX a3

4.1 OCo0eHHOCTH CTPOCHHS KOHICHCHPOBaHHBIX (a3 /I1p/ 8 8 JIT.1J11.2J12.1 J12.2
31523334095

4.2 OCoOEHHOCTH CTPOCHHS KOHACHCUPOBaHHBIX (a3 /Cp/ 8 6 JIT.1J11.2J12.1 J12.2
31523334095

4.3 OCoOEHHOCTH CTPOCHHS KOHICHCHpOBaHHbBIX (a3 /MKP/ 8 1,1 JIT.1J11.2J12.1 J12.2

Pazges 5. CTpoeHue NoBepXHOCTH TBePABIX TeJl

5.1 BJIMSIHHE [TOBEPXHOCTH Ha cBocTBa BemecTa /Cp/ 8 5 JI1.1 J11.2J12.1 J12.2
01032253 5435

5.2 BrusiHMe noBepxXHOCTH Ha cBolicTBa Berectna /I1p/ 8 6 JI1.1 J11.2J12.1 J12.2
01032233 3435

5.3 Crtpoenue nosepxHoctH TBepabIX Ten /MKP/ 8 1,1 | JI1.1 JI1.2J12.1 JI2.2

6. POHJ] OIEHOYHBIX CPEJCTB

6.1. ITepeyeHb BUAOB OLEHOYHBIX CPEICTB

Tembl 1oKI1a10B.
BOIPOCHI K 3a4€Ty

6.2. TunoBble KOHTPOJIbHbIC 3aJaHMsl H UHbI€ MaTepUaJIbl I TeKy].Heﬁ aTTreCTalumn

Tembl 10K1a/10B:

1. OcHOBHBIE MOZENIN XUMHUYECKOH CBSI3H.

2. l'amunbronnan u ypasuenue [Ip&nunrepa ams cBo00IHON MONEKyIbl. AinabaTHueckoe
MIPUOIIMIKEHHE.

3. OnHo3MeKkTpOHHOE NpuOIMmKeHre. OrpaHUUEHHBIH U HEOrPaHUYEHHBIH MeTOAbI XapTpu-Doka.
4. ITomy>MIIMpHYECKUE METOJIBI PEILICHUSI SJIEKTPOHHOTO YPAaBHEHUS: IPUOIMIKEHNE HYIEBOI'O
g depeHInanbLHOTrO epPeKPhIBaHMS, BaJICHTHOE MpUOImKkeHue. Meron XroKKens

5. OO1urue cBOMCTBA CHMMETPHH MOJICKYIISIPHBIX cHCTeM. [lepecTaHOBOYHAsI CHMMETPHS 1
IIPOCTPAHCTBEHHAS (TOYCYHAs) CHMMETPHS

. CBSI3b CUMMETPHH aTOMHBIX M MOJICKYJISIPHBIX OpOUTaNeil.

. CTpoeHne KOMITJIEKCHBIX COSAMHEHUH.

. Teopust KPHCTAJUTNYECKOTO MOJIS.

. Teopwust monst AUTaHAOB.

. Bunbr MexMONIeKyIsIpHBIX B3aUMOCHCTBHIA.

. Monenu BaH/iepBaaibCOBBIX B3aUMOCHCTBUH.

9. Bomopoxnasi cBsi3b.

10. Kpucranibl, cTpoeHre KPUCTAIIIOB.

11. BausiHrEe CHMMETPUH KPUCTAUIMIECKI PEMIETKY U THITA CBS3U Ha CBOMCTBA TBEPBIX Tel. 12. DIeKTpruyecKue CBOMCTBA TBEPIBIX
Tel.

13. Oco6ennoctu noromeHus MK-u3nydeHus KprucTaiiaMy TaTOreHUI0B HISJIOYHBIX METAJUIOB.
14. MarauTHbIC CBOMCTBA TBEpABIX Tel. Deppo-, aHTU(Eeppo- U heppUMarHeTUKH.

15. CrpoeHue KUIKOCTE! U pacTBOPOB.

16. CoBpeMeHHBIE METOBI OIKUCAHUS CTPYKTYPbI KUIKOCTEH.

16. Buzpl ¥ cTpoeHUE KUIKUX KPUCTAIIIOB.

17. ColicTBa KUJIKUX KPUCTAILIOB.

18. CpolicTBa HAHOPa3MEPHBIX YACTULI.

19.0cobeHHOCTH HAHOPA3MEPHOT'O COCTOSTHUS BEIIECTBA.

0 3O 03
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MUHOBPHAYKHM POCCUN

@v (DeﬂepanLHoe TOCYyIapCTBEHHOC 6IOII)KCTH06 06pa30BaTem>Hoe

YUpEKAEHHUE BBICIIEro 00pa30BaHuUs
«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabovast mporpamma mucumuiiHb! "OCOOEHHOCTH CTPOCHUS BellecTBa (HaydHBIH CEMHUHAp)" 110 HaNpaBJICHUIO
noarotoBkH (cnenpansHocty) 04.03.01 "Xwumus" HanpaBieHHOCTH (PO IITI0) AHATHTHYECKAs! XUMHS B XUMUYECKast cTp. 6
skcnieptuza ®I'BOY BO «Henl'V»

20. OcoOCHHOCTH CTPOEHHS ITOBEPXHOCTH KOHCHCHPOBAHHEIX (as3.

6.3. TunoBbie KOHTPOJIbHBIE BONPOCHI U 3aJaHUS /I IPOMEKYTOUHOI aTTecTanuu

Bompocs! k 3auery

1. MonekynsipHbIe MOZEIH PA3JIMYHOrO YPOBHS B COBPEMEHHOW TEOPUH XMMUYECKOTO CTPOCHHUSI.

CrpykrypHas popmyia u rpad MoieKybl. BelTuuuHbI, ONpenenstoue TeOMETPUIECKYIO KOH(DUTYPALIUIO MOJICKYIIbl: MeXKbSICPHBIC
pacCTOsIHUSI, BAJICHTHBIC YIJIbI, IBYTPAaHHBIC M TOPCHOHHBIC YIIIbl. BHyTpeHHee Bpamenue. Kondopmarim Mmonexyst.

2. MexaHu4eckasi MOZIeIb MOJIEKYJIbl. BUIbI IBHKEHUS] MOJIEKYJIBI (TIOCTYNATeNbHOMY, Kojie0aTenbHOe, BpallaTelbHoe),
COOTBETCTBYIOIINE CUCTEMbI KOOPAMHAT. DHEPTrusl, KOIeOATEILHOIO M BPAIIATEILHOTO IBMXKEHHS MOJICKYITbI.

3. Ypasuenue lpénunrepa s cBOOOAHOM MOJIEKYIbI. AradaTniyeckoe NpubIKeHne.

4. DeKTpOHHOE BOJIHOBOE YpaBHEHHE. DJIEKTPOHHAS IJIOTHOCTD.

5. OpnnoanextponHoe npudmwkenue. Meroa Xaprpu-Doka.

6. OOurre cBoiicTBa CHMMETPHH MOJIEKYJISIPHBIX CHCTEM. TOYEeYHbIE TPYIITBl CAMMETPUH MOJIEKYII.

7. Xumudeckas cBs3b. MeToq MOJIEKYISIpHBIX opOuTasie. J[ByxaToMHbIe ToMosiiepHble MosieKkydbl. Kiaccuukarst opouTanei.
Koppensimonnsie auarpammbl. Bapuanmonssiii meron. MHTepniperanus CTpoeHHsS MOJIEKYN Ha OCHOBE OpOUTAIBHBIX MOJIEIICH.

8. IIpocTpaHCcTBEHHOE pacipeesieHHe JIEKTPOHHON MIIOTHOCTH. KBaHTOBO-TOIMOIOrHYECKast TEOPUS aTOMHBIX B3aUMOJICHCTBUIA.
I'eccuan anexTpoHHOM MIOoTHOCTH. Bubl kputndyeckux Toyek. [ToBepxHocTh HyneBoro rpaauenta D11, aroMHbIN OacceiiH.

9. MHoroaTtomHbIe MOJIeKyJbl. MeTog MO CBsI3b CHMMETPUH aTOMHBIX U MOJICKYJISIPHBIX OpOUTAJICH.

10. Ctpoenre KOMIUIEKCHBIX coeanHeHui. Teopus kpucraumueckoro nois. Pacuieruienue d-opbutaneii npu pa3auyHOR CUMMETPUU
OKpYXXEHHS [IEHTPaJIbHOTO aToMa. BBICOKO- ¥ HU3KOCIIMHOBBIE KOMITIEKCHI. OnrcaHie KOMILIEKCHBIX coelMHeHnH metoiom MO.
11. MexxMoneKyisipHble B3aUMOACHCTBHSL. BHIIbI MEXXMONEKYIIIPHBIX B3auMO/IeiicTBUI. MeTobl onucanus. Bkian pa3iiyHbIX BHIOB
B3aMMOJIEHCTBUI B SHEPTHIO MEXMOJIEKYISIPHBIX B3auMoIeHcTBUI. BomopoaHast cBs3b.

12. Ctpoenue TBepaoro tena. OcodeHHOCTH CTPOEHHUS TBEpAbIX Tell. KpucTasisl, cTpoeHue KpUCTauIoB. BiausHue cumMMeTpun
KPUCTAJJTMYECKH PEIIETKU M TUIA CBSI3U HA CBOMCTBA TBEPABIX TEJl.

13. OcHoBbI 30HHOI# Teopuu. [ToBeneHns CBOOOAHOr0 AIEKTPOHA B NEpHOANYECKOM Mojie. 30Ha bpuinirosHa. 30Ha MpoBOAUMOCTH,
BaJICHTHAsI U 3allpellleHHast 30Ha. BiusHue 30HHON CTPYKTYphI Ha 3JIEKTpUUECcKUe CBOWCTBA BerecTBa. COOCTBEHHAS U IPUMECHAs
IIPOBOJUMOCTH MOTYIPOBOJHUKOB.

14. Konebanus kpucraminieckoi perierku. KonebaHus olHOMEPHO# pelieTKr COCTOSIICH U3 aTOMOB OJTHOTO M JBYX BUIOB. CHIEKTp
konebanuii pemerku. OnTuyecKas U aKkyCTHYECKast BETBH CIIEKTPA.

15. Tenmoemkocth TBepabIX Tei. [IpaBuino drononra-Iltun. Monenu DitHmTelina u Jledas.

15. MarHuTHbIe CBOMCTBa TBepAbIX Teil. PeppoMarHeT3M U napamarsetusm. MHTerpan oOMeHHOTro B3aumoaencTeus. JJomeHHoe
cTpoeHue heppoMarHeTUKOB. 3aBUCUMOCTh MArHUTHBIX CBOWCTB MarHETHKOB OT TeMIepaTypbl. AHTU(EPPO- U (heppUMAarHETHKH.

16. VloHHBIE KpUCTAUIBI. DHEPIUsl KpUCTAJUTMYECKOM peterku. [locrossHHas ManenyHra.

17. Ctpoenue xuakocterd 1 pactBOpoB. COBpEMEHHBIC METO/IbI OMTHUCAHUS CTPYKTYPhI KUIKOCTEH.

18. KBasukpucramibl. Me3oga3zbl. ACCOIMATHI U KJIACTEPHI B JKUIKOCTAX.

19. OcoGeHHOCTH CTPOCHHUS M CBOWCTB HAHOPA3MEPHBIX YACTHIL.

6.4. Kpurepuu oneHMBaHus

BricTaBieHue OIIEHOK Ha 3a4eTe OCYIIECTBIISETCSI HA OCHOBE MPHUHIMIIOB OOBEKTUBHOCTH, CIIPABEATHBOCTH, BCECTOPOHHETO aHAIN3a
YPOBHS 3HaHUH cTyneHTa. [Ipy oLleHKe OTBeTa YUUTBIBAIOTCS: IPABIIBHOCTH OTBETA Ha BOIPOCH! OMIIETa; JIOTHKA H3JI0KEHHUS
MaTepHaja BOIpoca; YMEHHUE YBSI3bIBATh TEOPETUUYECKUE U [IPAKTUUECKUE ACIIEKThI BOIPOCA; IPaBUIIBHOCTb, COAEPKAHUE U ITOJTHOTA
OTBETA Ha JIONOJIHUTENIbHBIE BOIIPOCHI; KYJIbTYpa YCTHOM pedH.

OneHka «3auteHo» — OTBETHI Ha OCTaBICHHBIE BONIPOCKH B OMIIeTe M3JIAaraloTCsl CACTEMATH3UPOBAaHO U IIOCIIEIOBATEIBHO.
JleMoHCTpUpYyeTCs yMEHHE aHaJIM3UPOBaTh MaTepHall, OIHAKO HE BCE BHIBOJbI MOT'YT HOCUTh apr'yMEHTHPOBAHHbIHN M JJOKa3aTeIbHbIN
XapakTep, B M3JI0)KEHUHU JTOMYIIEeHbI HeOOIbIINe HETOYHOCTH, HENCKaKAIOIIUE COAep KaHue OTBeTa. MaTepual u3naraercsi yBepeHHoO,
B OCHOBHOM IPaBHJIBHO JIaHbI BCE ONpeieneHus U NoHATHA. [Ipu oTBeTe Ha OMOIHUTEIbHbIE BOIIPOCH] IPENOAaBaTells OJIHbIE
OTBETHI JJaHbl KaK CAMOCTOSITENIbHO, TAK U MPU MOMOIIY HABOASALIMX BOIPOCOB.

OrneHka «He3auTeHo» — MaTteprai u3naraercsi Hermociaea0BaTebHO, COMBUMBO, HE MPEICTABIISIET ONMPEAEIeHHON CHCTEMBI 3HAHUI TI0
JWCIMIUTIHE, HE PACKPBITO €r0 OCHOBHOE CofiepKaHue. JlomyeHs! rpyObie OMIOKY B ONPeACICHHUSX U MOHATHSX, TIPH
WCIIOJIb30BaHUY TEPMUHOIOTHH, KOTOPHIE HE MCIIPABJICHBI MTOC/IE HABOAALINX BOIPOCOB. JIeMOHCTpUPYET HE3HAHNE U HETIOHUMaHHe
CylIecTBa 3K3aMEHAIIMOHHBIX BOIPocoB. He aHbI OTBETHI Ha IOMIOIHUTENBHBIE MIIH HABOSAIIME BOIIPOCH! IIPEIIOaBaTes.
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7. YAEBHO-METO/JUMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIS)

7.1. PexoMeHnayemas JiuTepaTypa

7.1.1. OcHoBHas1 JluTEpaTypa

ABTOpBI, COCTABUTENN 3arnaBue WznatensctBO, ron| Pecypc
JI1.1 |Conomonux B. T KBaHTOBO-XMMHYECKUE PACUETHI CTPOSHUS U KOJIeOaTENbHO- WBaHoBO : 3bC
BpaIlATEIbHBIX CIIEKTPOB JIBYXaTOMHBIX MOJIEKYJI UIrxTy, 2008

(http://e.Janbook.com/books/element.php?
pll_cid=25&pl1_id=4501)

JI1.2 |Anukuna B.1., OcHoBBI kpuctajuiorpaduu 1 AeeKTbl KPUCTAIIMYECKOTO KpacHosipck : 3bC
Camaposa A.C. CTpoeHHUsI: yueOHoe nocodue Cubupckmii
(https://znanium.com/catalog/document?id=93744) (enepanbHbIA

yHuBepcurer, 2011

7.1.2. JlonioJHUTE/ILHAS JIUTEPATypa

ABTOpBI, COCTABUTENH 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 |Cumkun b. 4., Kneukwuii [3anaun o Teopun crpoeHus MOJIeKyIl: yueOHOe ocooue s PoctoB-na-/lony :
M. E., I'nyxoBues M. H. [cTyzneHTOB By30B ®enuke, 1997
JI2.2 |Munkus B. U., CumkuH | Teopust ctpoeHnst Monekyil: ydaeGHoe mocodue J1isi By30B Pocros H//1:
b. 4., Munsies P. M. ®denukc, 1997

7.2. Ilepeuenn pecypcoB HHGOPMAIIMOHHO-TEJIeKOMMYHUKAIMOHHO# ceTH "MHTepHer"

31 |Jlanb [DnekTponHBI pecypc] : anekTpoHHo-OubaroTeuHas cucrema (ObC) / m3narenscrBo Jlans. — URL:
http://e.lanbook.com/

32 [FOpaiit [DnekTpoHHBIi pecypc] : anekTpoHHo-OubaroTeuHas cucrema (ObC) / uznarenncrBo FOpaiit. — URL:
https://biblio-online.ru

33  [Znanium.com [DneKTpoHHBIN pecypc] : AnekTpoHHO-0ubnnoTeuHas cucrema (9bC) / HayuHo-u3aTenbCckuid LICHTP
NH®PA-M. — URL: http://znanium.com/.

34 [eLIBRARY.RU [DnektpoHHsIi pecypc] : aiekTpoHHas 6ubnuoreka / Hayd. anexktpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.

35 |HaumonanwsHas snektpoHHas oubnuoreka (HOB) [AnekTpoHHbI pecypc] : 00beAMHEHHBIH AIIEKTPOHHBINH KaTaior (poHI0B
poccuiickux 6ubnmorek : caidT. — URL: http:/H30.pd.

7.3 llepevyeHb MHGOPMAIUOHHBIX TEXHOJIOTHIA

7.3.1 [IporpammHoe oGecnieyeHune

MS Office365

Adobe Reader

LMS Moodle

7.3.2 llpodeccuonanbubie 6a3bl JAHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. Hayunas snexkrponnas oubnuorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHast 35ieKTpOHHAs
oubnmoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum goctymna: [uist 3apeructpup. nojib3oBateneit. — TekcT :
3JIEKTPOHHBIN.

2. HatnmonanbHas snekrponHas oubimoreka (HIB) (https://rusneb.ru/) Haumonanbhas snekrponHas 6ubnuoreka (HIB) :
00bEeTMHEHHBIHN IEKTPOHHBIN KaTanor OHI0B poccHiickux O0nbaunorek : cait. — URL: http://H36.pd. — Pexxum ngocryna: u3
YUTAIBHBIX 3a510B OnOmoreku Uenl'V. — TeKCT : 37eKTpOHHBIH.

3. llpesupentckas bubmmorexa (https://www.prlib.ru/) [lpesunentckas GnOmmuoTeka : SNEKTPOHHAS HAMOHAIbHAs OHOIMOTEK : CaiT /
@OI'BY Ipesunéurckas 6udnnoréka imeru b. H. Enpuuna. — CankrllerepOypr, 2009 — . — URL: https://www.prlib.ru/. — Teker :
SJIEKTPOHHBIN.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mympTiancHIMIIIMHapHas pedepaTiBHas 0a3a TaHHBIX /
xommanns Thomson Reuters. — Pesxxum noctyma: s 3apeructpup. nons3osateneit Yenl'Y. — TekcT : 371eKTpOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : pedeparusHas 6a3a nanabix / Elsevier BV. — URL: http://www.scopus.com/. — 53. aHT11.
— Pexxum poctyna: ans 3apeructpup. nonssosatenei Yenl'yY. — TekcT : 3IEKTPOHHBIN.
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6. DIeKTpOHHEIN KaTayor HaygHoH onoimnorexy Yenl'Y [DnexTpoHHbIi pecypc] : 6a3a qaHHBIX / Yens0. roc. yH-T. — YensouHck, 1992.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIVIMHBI MOAYJIST)

I[J'IH peam3any AMCHHUIITIMHBI UCITOJIb3YIOTCS y‘{C6HI>IC AyAUTOPUU I IIPOBCACHUA 3aHATUI JICKIIMOHHOI'O THUIIA, 3aHATUH
CEMHHApPCKOT'0 TUIIA, 'PYINIIOBLIX U HHAWNBUAYAJIbHBIX KOHcyﬂbTaHHﬁ, TCKYIICTI'O KOHTPOJISA U HpOMe)KyTO‘-IHOfI aTTeCTallim, a TaKXKC
TNIOMCIHICHUA ]I CaMOCTOSITEILHOM pa6OTLI.

YuebHble ayJAuTOpUHN YKOMIIJICKTOBAHBI CHCHH&HHSHPOB&HHOﬁ MeOCNIBbIO U TEXHUUECKUMHU cpe€acrBaMu 06y‘{eHI/I${.

JUi1st IpoBeieHNsT 3aHATHIT JIEKIIMOHHOTO THITA MIPeJyIaraloTcsl HaOOpHI IEMOHCTPALIOHHOTO 000PYIOBaHUS M y4eOHO- HATJIITHBIX
1ocoouil (1eMOHCTpallMOHHbIH Habop aToMOB, TabauLa MeHaeneesa, TabauLa PaCTBOPUMOCTH, 3JIEKTPOXUMHUUYECKUH Psi]
HaNpsDKEHUs] METAJLIOB)

[Tomerienus 1t CaMOCTOATENBHOM PabOThl 00YYAIOIIUXCSI OCHAIICHBI KOMITBIOTEPHON TEXHUKOM C MOJKIIOYEHHEM K CETH
"NuTepHeT" 1 00ecredeHreM TOCTYIa B AJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHUTETA.

1. Yuebnas ayauTopus il NPpOBEACHUA 3aHATHI JICKIHIMOHHOI'O THUIIA.

OcHoBHOE 000pyioBaHue: yueOHasi MeOelb, JOCKa yueHHUecKasi 0ObIuHas, HACTCHHAs!, yueOHO-HarsaHble mocoous (Ilepuonnyeckas
tabmuua JI.1. Menneneesa, Habop Mozeneil KpucTanaInyeckux pemerok, MyabTUMeaAnitHas IPe3eHTaIMs), MyJIbTUMEIUNHHOe
HMHTEpaKTUBHOE 000pyHOBaHNEe: MyIbTUMeUIHHbIN npoekTop EPSON1720, sxpaH ¢ snexrponpuBogoM Lumen; akTuBHas
akyctuudeckas cucrema Microlab solo-6¢, mepcoHabHbIM KOMIBIOTEP € MOAKITIOUEHHEM B ceTh «HTep- HeT»

[IporpammHuoe obecnieuenune: MS Windows XP Professional SP2 nnst BY3oB. JIuniensuu 6eccpodHsie.

T'oc. Kontpakt Ne 300 or 08.10.2008r.

MS Office 2007. JIunensumn 6eccpounsie. Jlnnenzus Ne 44664774 ot 09.04.2008r.

2. YyeOHble ayIUTOPHUH JUIS IPOBEICHUS 3aHATUH CEMUHAPCKOro THUIA, I IPOBEACHUS TPYNIOBBIX KOHCYJIBTALUH,
HH/IMBUAYAIBHBIX KOHCYJIbTALUH, /I TEKYLLEr0 KOHTPOJIS U IPOMEXYTOYHOH aTTeCTalllu.

OcHOBHOE 000pY/IOBaHHUE: ClEIMATM3UPOBAHHAS SPTOHOMHYHAS MeOeNb i1t paOOThI 32 KOMITBIOTEPOM. ABTOMATH3UPOBAHHBIC
pabouue mecra Ha 11 obyuarommxcs, 1 npenoaaBarens. 12 [1K ¢ aMIIEH3MOHHBIM MTPOrPAMMHBIM 00€CIICUCHHEM.
MaruuTHO-MapkepHas nocka. MHrepaktuBHas nocka SMARTBoard 660 auaronans 647/162/6cm. [TpoexTop INFOCUS IN 36.
Axkycruueckas cucrema 2.0 Sven SPS-678.

IIporpammuoe obecnieuenune: MS Windows XP Profes-sional SP2 anst BY30B. JIuuen3uu 6eccpodHsie.

IMaptusa Ne PC545926 ot 20.12.2007r.

MS Office 2007. JIunensun 6eccpounsie. Jlutensus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JIutienzuu 6eccpouHsie.

JInensust Ne 48382516 or 10.11.2010r.

MS Office 2010. JIunensun 6eccpounsie. Jlntensus Ne 48382516 ot 10.11.2010r.

MS Windows 10. JIutieH3un 0eCCpOYHBIE.

I'oc. KorTtpakT Ne AD-44/57/18 ot 30.10.2018r.

MS Office 2016. JIunensun 6eccpounsie. ['oc. Kontpakt Noe AD-44/57/18 ot 30.10.2018r.

YueOHast ayiuTOpHs.

OcHoBHOe 00opyznoBaHue: yueOHast MeOenb, JoCKa yIeHHIecKasi OObIYHAasl, HACTEHHAS, MYJIBTHMEIN HHOE MHTEPAKTUBHOE
obopynoBanue: MybTUMeuiHbIN TpoekTop EPSON1720, 5kpaH ¢ anekTponpuBoaoM Lumen; akTHBHAs aKyCTUYECKas CHCTEMa
Microlab solo-6¢, mepcoHaIbHBIN KOMITBIOTED C MOAKIIYCHHEM B ceTh «HTepHEeT»

[Iporpammuoe obecnieuenne: MS Windows XP Professional SP2 mis BY3o0B. JIuniensuu 6eccpodHsbie.

T'oc. Kontpaxt Ne 300 ot 08.10.2008r.

MS Office 2007. JIunenszun 6eccpounsie. Jlntensus Ne 44664774 ot 09.04.2008r.

3. [TomeleHne JUIsi CAMOCTOSITEIIBHOM PabOThI

3.1 Yuranbusiii 3a1 Ne 1

OcHoBHOe 000opyznoBanne: KomraecTBo nocago9HsIX MecT — 50. 5 mepcOHaNBHBIX KOMITBIOTEPOB C MOAKIIOUEHNEM B ceTh «IHTepHeT»,
HeorpaHmdeHHbIH goctyn Kk O5C u B/I. YueOnas MeOenb, KOHAHITHOHED.

IMporpammuoe obecniedenne: Microsoft Windows 10 Pro. (JIumensun 6eccpounsre. JJoropop Ne AD-223/28/18)

Microsoft Office 2016 Pro (JInmensun 6eccpounsie. Jlo-ropop Ne AD-223/28/18)
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KoncynerantlImoc (Cornanrenne o corpyaangectse Ne 31 ot 20.05.2003 ¢ perrnoHaIbHBIM HHPOPMAIIMOHHBIM HEHTPOM
00IIEPOCCHICKOI CETH PacIpPOCTPAHEHHUS TPABOBOH UH()OPMAITHH)

I1O «AnTuBHpYC Kacnepckoroy (JInnensnonssi noro-sop Ne 1013/K-2773 or 11.12.2018r.)

3.2. adpopmaroHHO-OnbIHorpaiaeckuii oTaert

OcHOBHOE 000pYI0BaHHE: KOJIMUECTBO I10CAA0UHbIX MeCT — 24. YueOHas MeOenb, 7 IEpCOHAIBHBIX KOMIIBIOTEPOB C IOAKIIOUEHUEM B
ceth «HTEpHET», HeorpanuyeHHbli noctyn k ObC u B/l

Iporpammuoe obecneuenue: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO LIEHTP) 18.02.10.
Homep muuensuu 46536280)

Microsoft Windows Professional 7 Russian Academic OPEN No Level ([lorosop Ne A3-61/10)

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (JIoroBop Ne AD-23/12, Homep JTHIICH3 A
60411804)

KoncynrerantlImoc (Cornanrenne o corpyaamdectse Ne 31 o1 20.05.2003 ¢ perrnoHanbHBIM HHGOPMAIIMOHHBIM [IEHTPOM
00IIEPOCCHICKOI CETH PacIPOCTPAHEHHUS MTPABOBOH UH()OPMAITHH)

H3B (Hdorosop Ne 101/H2B/2810 ot 20.02.2018)

ITO «AntuBupyc Kacnepckoro» (JInuensnonnsiii gorosop Ne 1013/K-2773 or 11.12.2018r.)

3.3 Ayauropus i CaMOCTOSTEIbHOR paboThI.

OcHOBHOE 000pYJOBaHHE: CIICLMATM3UPOBAHHAS SPrOHOMHYHAS MeOEITb IS PAOOTHI 32 KOMITBIOTEPOM. ABTOMATH3UPOBaHHBIC
pabouue mecra Ha 11 oOyuarommxcs, 1 npenogaBarens. 12 [1K ¢ nueH3MOHHBIM IPOrPAMMHBIM 00€CIICYEHUEM.
MarnuTtHo-MapKepHas focka. MatepakrtusHas nocka SMARTBoard 660 nuaronans 64/162/6¢m. Ipoextop INFOCUS IN 36.
Axycruyeckas cuctema 2.0 Sven SPS-678.

[Iporpammuoe obecnieuenune: MS Windows XP Profes-sional SP2 nnst BY30B. JluieH3uu 6eccpouHsie.

MMaptus Ne PC545926 ot 20.12.2007r.

MS Office 2007. JIunensumn 6eccpounsie. Jlntnensus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JIutienzuu 6eccpouHsie.

JInmensust Ne 48382516 or 10.11.2010r.

MS Office 2010. JIunensun 6eccpounsie. JInnensus Ne 48382516 or 10.11.2010r.

MS Windows 10. JIutien3uu 6eccpovHBIE.

T'oc. Kontpakt Ne A3-44/57/18 or 30.10.2018r.

MS Office 2016. JIunensuu 6eccpounsie. 'oc. Kontpakt Ne AD-44/57/18 ot 30.10.2018r.

9. METOAUYECKHE YKA3AHUA VIS OBYYAIOIIUXCSA IO OCBOEHUIO JUCIUIIJIMHBI (MO YJIS)

Juctunmnnmaa «Oco0eHHOCTH CTPOEHHS BEIECTBa» NpU3BaHa (OPMHUPOBATH Y CTYIEHTOB OCHOBHBIEC 3HAHUSI M HABBIKM HEOOXOANMBIE
JUTS1 TIOHMMaHHUSI OCHOB CTPOEHUS MOJIEKYJ M KOHAEHCUPOBAaHHBIX (ha3, JOpMHUPOBATH €CTECTBEHHO-HAYIHOE MUPOBO33PEHHE.
OCHOBHBIE ATalbl H3Y4EHHUS JAHHOTO Kypca: OCBOSHHE MOJIENIEH CTPOEHHUS MOJIEKYJI, KaK KITaCCUUECKHX, TaK M KBAHTOBOXHMMHUYECKHUX;
OCBOEHHE MOJIENIEH CTPOCHHUS KUAKOCTEH 1 TBEP/IBIX TeJl, yCTAHOBIICHHUE CBSA3EH CTPOEHHUE - CBOICTBA.

B dopmupoBanum y CTyIeHTOB 3HAaHUH, YMEHHI 1 HABBIKOB CYIIECTBEHHOE 3HAUEHHE UMEET TeOpEeTHIEeCKoe 00yIeHre, OCHOBHAS LETb
KOTOpPOTro JJaTh 00y4aeMbIM 3HAHHUS, KOTOPBIC MO3BOJIMIIN Obl UM OCYILIECTBUTH MPAKTUYECKOE O0yUYEHNUE, T.€. 00ecIeunTh 0asy s
MIOTY4EeHUS MPAKTHYECKUX YMEHUH U HABBIKOB.

Oco0oe 3HaUeHNE NMEET HaJIH4YKe HABHIKOB M YMEHUH CAMOCTOSITENBHO TOyYaTh 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB HH(OPMAIIHH,
CHCTEeMaTHU3UPOBATh U aHATM3UPOBATh MONyIeHHYIO HH(PopMaImio. DopMUpOBaHHE TAKOTO YMEHHS IPOUCXOIUT B TEUEHHE BCETO
neprosia 00ydeHus Yepe3 MOAr0TOBKY K JIAO0PaTOPHBIM, CEMIHAPCKUM, PAaKTHIECKIM 3aHATHsAM. [Ipr 3TOM camocTosiTenbHast padorta
CTyZIEHTa UTPaeT BAXKHYIO POIJIb B XO/I€ BCEro ydeOHOro nporecca. [Ipu H3ydeHHH TUCIUILTMHBI OCHOBHYIO JTOJIO OTBOAMMOTrO HA
CaMOCTOSITEIIbHYIO Pab0Ty BpeMEHH 3aHUMAET paboTa ¢ KOHCIIEKTOM JICKIIUH, Y4eOHUKaMH, yIeOHBIMHI TOCOOUSIMU H METOANYCCKUMHU
YKa3aHUSAMHU. A TIOTOMY, CTyI€HTaM HEOOXOIMMO ONTHUMAIBEHO HCIIONIB30BaTh BPEMs, OTBEJIEHHOE HA CaMOCTOSITENBHYIO padoTy.
Lenecoobpa3Ho MOCBAMIATE JI0 MOTy4Yaca B IeHb H3yYEHHIO KOHCIIEKTa JIEKLHH B TOT )K€ JA€Hb ITOCIIe JEKIMX 1 32 JIeHb Tepe/1 JISKIUeH.
Teopernueckuii MaTepral U3ydaTh B TEUEHUE HEJENU 10 2 YaCOB, a TOTOBUTHCS K MPAKTUIECKOMY 3aHSITHIO 10 AUCIUTUIHHE A0 1.5
4acoB.

Jnst ydImero ¥ MOJHOrO YCBOGHHS MaTepralia yaeOHOHM AUCIUTUIMHBI PEKOMEHIYEeTCs HCIIONB30BaTh METOMIECKIE YKa3aHUs U
MaTepHalsl 110 yaeOHON JUCIMININHE, TEKCTHI JICKIHNH, a Takke IIEKTPOHHBIC PEecypChl, nMetomuecs B cucteMe ObC, moctyn k
KOTOPBIM 00€CIedeH B YATAIBHBIX 3aJlax YHUBEpcUTeTa. TeopeTHIeCKUid MaTepral Kypca CTAHOBHTCS O0Jiee TIOHATHBIM, €CITH
JOTIOTHUTENBHO CTYIEHTOM M3Y4YalOTCsl KHUTH, YIeOHUKH 10 JaHHOW yueOHol mucuumuinHe. [Tone3no
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HCIIOIb30BaTh HECKONBKO YUEOHUKOB, PEKOMEH/IOBAHHBIX IIPENIOABATEIEM.

Ilpu n3ydeHUM MUCLUILIMHBI HACTOATEILHO PEKOMEHTYETCS «HE 3ay4HUBaThy) MaTepuall, a JOOUTHCS MaKCUMAJIbHOI'O [IOHUMAHUS
M3yJaeMoii TeMbl AUCIMILTHHEL. [IpH M3y4eHNH TeOpeTHIecKoro MaTeprala HeoOX0IMMO MHOTOKPATHO ITHCATh HAa YCPHOBHKE
(bOopMyIIBI, peakyy U rpaduKy 10 TOTHOTO UX 3aIIOMUHAHHUS.

B ciryqae npuMeHeHNs IpH 00YYeHHN UCHUIDIMHEL SJICKTPOHHOI0 00ydeHHsI, TUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH
olrieHre 00y4JaromuXxcsl ¥ NpernoAaBaTelis OCyIIECTBISIETCS B PEKUME PEaIbHOTO BpeMeHH! (OHIalH-TIeKIUU (BEOMHAPDI ), YaThl,
BH/IC0-KOH(EPEHIIMH U JIP.) WU OTIOKEHHOIO BPEMEHH (CHCTeMa TUCTaHIOHHOro o0ydenus Moodle, MS Office365, hopymsl,
9JIEKTPOHHAS 0YTa | JAp.). Bonbryto yacTs BpeMeHN 00y4Jaroluecsi CaMOCTOSTEIFHO PabOTAIOT ¢ Y4eOHO-METOIMYCCKIMH
Matepuanamu. CTyAeHTbl UMEIOT BO3MOXHOCTh KOHCYIBTUPOBATHCS C IPENOAaBaTeIEM 110 BCEM BOIPOCAM, BO3HUKAIOIIUM B XOJIE
CaMOCTOSTENbHON pabOoThI TOCPEACTBOM HIEKTPOHHOM IOUTHI, COLUAIBHBIX CETEH U T.II.

Hoctyn o0y4aromierocs K yueOHbIM pecypcaM B peKUME OTI0KEHHOT0 BPEMEHH, CAMOCTOSITENBHOM PaboThl OCYILIECTBISETCS YePE3
ceTh MIHTepHeT B yIOOHOM AJIsl HETO MECTE, BPEMEHU U TEMIIE».

ITpu o0y4enuu Ll ¢ OrpaHUYEHHBIMU BO3MOXKHOCTAMHU 3[J0POBbsI SJIEKTPOHHOE 00yUYEeHUE, TUCTaHI[OHHbIE 00pa30BaTeIbHbIC
TEXHOJIOTMHU NPEAYCMaTPUBAIOT BO3MOXKHOCTB NIpUeMa-Tepeaad HH(GOPMaIUU B JOCTYIHBIX Ul HUX (opMax.

Peanu3anust AMCUUILIMHBL C IPUMEHEHUEM 3JIEKTPOHHOTO 00y4eH s, TUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHONOrUH (nasee — 20,
JOT) ocymuiectBisiercst Ha ocHoBaHUU «llooXkeHHs 0 peai3allii OCHOBHBIX U JIOMOJTHUTENBHBIX 00pa30BaTeIbHBIX IPOrPaMM ¢
[IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U JUCTAaHIIMOHHBIX 00pa30BaTeNIbHbIX TEXHOIOIHH B (heiepaTbHOM I'oCcyJapCTBEHHOM
010/PKETHOM 00pa30BaTEIbHOM YUPEXICHUH BBICILEro 00pa3oBaHus «UensOnHCKUNA rocyIapcTBEHHbII YHUBEPCUTET, «IlomoxeHus
0 IOpsAAKE 3a4eTa 00yJaroIMMUCS II0 OCHOBHBIM IpodeccnoHaIbHBIM 00pa30BaTe/IbHBIM IPOrpaMMaM BBICILIETO 00pa30BaHus B
OI'BOY BO «Yenl'Y» pe3ynbTaToB OCBOCHHUS B OPraHU3AIMX, OCYIIECTBISIOMINX 00pa30BaTEbHYIO JEITEIIbHOCTh, Y4eOHBIX
IIPEAMETOB, KYPCOB, TUCLUUILUINH (MOYyJIeH ), IPAKTUK, JOIOTHUTEIBHBIX 00pa30BaTeNbHbIX IPOrpaMM» IOCPEICTBOM HIIEKTPOHHON
nHpopmaronHo-o6pa3zoBaTensHoi cpensl PI'BOY BO «Yenl Vy». B nckiountenbHbIx cirydasx (Gopc-Maxop U T.11.) IpU
peanuzaiyy o0pazoBaTeNbHON NesTenbHocTy ¢ mpuMeneHneM D0, IOT MoryT npUMeHsATh KOMIIOHEHTBI, He BXOJIINE B IEpeyeHb
AJIEKTPOHHON HHPOPMAIIIOHHO- 00pa30BaTEILHON CPEIbI.

10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIJIMHBI OBYYAIOIIMMHUCSA C HUHBAJIMJHOCTBIO N
OI'PAHMYEHHBIMHA BO3MOKHOCTSAMM 310POBbSA

OcBoeHue TUCLUIUIMHBI HHBAJIMAAMHU U JULAMU C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBBS OCYILECTBIISIETCS C HCIOJIb30BAHUEM
CHEHaIbHBIX TEXHUYECKUX CPENICTB U ToJI0 MH()OPMALMOHHBIX TEXHOJIOTHH, IPEJOCTaBIIeMbIX PecypcHBIM yueOHO-METOANYECKUM
LEHTPOM 110 00y4E€HHIO MHBAIMIOB H JIML ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 310poBbsi Yenl'Y 1o 3anpocy odydaromierocs.

1. MoOusbHBIE CTIeMANbHBIE TEXHUUECKHE CPEICTBA VISl JIML C HAPYIIEHUSAMH 3PEHHS: TOPTATUBHBIN KOMIIBIOTEP C BBOJOM/BBHIBOIOM
mpudTom bpaiins ¢ cuarezaropom peun «ElBraile-W14J G2»; HoyTOyKH ¢ mporpaMMHO# 3kpaHHOro noctyna NVDA; anekTpoHHbIe
YBENUYUTENH JUT yAAJIEHHOTO IPOCMOTPa; BUICOYBEINYUTENHN IOPTATUBHBIE; TH(IIOMIeep; I POBbIE AUKTO( OHBIL.

2. MobOunbHBIE CrieUaNbHble TEXHUUECKHE CPEACTBA ANl JIMI C HApYLICHUSIMH CIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOT'O IIOJSI CO
BCTPOCHHOW coBMecTUMoOCThio ¢ FM-yctporictBamu; panuokiaccel «CoHeT-PCM» ¢ mepenaTiukoM, 3ayliHBIM HHIYKTOPOM U
MHAYKIIMOHHOM TeTJel; cucreMa WHQOpMAaIMOHHast AJisi ciadocnblmanux nepeHocHas «Mctok» A2 co BCTPOCHHBIM ILICEPOM —
3BYKOBBIM HH()OPMATOPOM; JOKYMEHT-KaMepa; MporpaMMHUPyeMbIe CITyXOBBIE alNapaThl MHANBHIYaJIbHOTO TTOJIb30BaHHUSI.

3. AccucrtiBHble MH()OpMAIIMOHHBIC TEXHOJOTMH: IMPOrPaMMHOE OOECHeueHHE DKPaHHOrO JOoCTyma ¢ cuHTe3oM peun NVDA;
IIPOrpaMMBbl SKPAaHHOTO YBEIHUYEHUS; POTPAaMMBI PEIEBOT0 CHHTE3a IS KOMIBIOTEPOB U HOYTOYKOB; IPOrPaMMBbI PEUEBOr0O CHHTE3
JUTS MOOWJIBHBIX YCTPOMCTB; SKpaHHAsl KIIABUATYpa; SKpaHHAs JIyIIa.

IIpn HeoOXxomuMocTH Uil OOYHYAIOIIMXCA C HApyIICHWSMH 3pEHHs Ha pabounmx MecTax sl NMPOBENECHUS NMPAaKTUUECKHX HIIH
JTa00pATOPHBIX 3aHATHI YCTAHABIMBACTCS CIICIMAIBHOE IMPOrpaMMHOE obecriedeHue (mporpamma peueBoil Hapuranuu NVDA,
peyeBble CHHTE3aTOPBI, SKPAHHBIE JIYIIBI).

B yueOHble aymutopuu oOecrieunBaeTCcs OCCIPENATCTBEHHBIM IOCTYN [UIS OOYYaroIIMXCSd HWHBAJIWAOB M OOYYaIOUIMXCS C
OrpaHWYEHHBIMH BO3MOKHOCTSIMH 37I0pOBBA. B Kaxmod aymuropuu, Trae oO0y4alOTCs HHBAJIUABI M JIMIA C OrpaHHYEHHBIMH
BO3MOYKHOCTSIMH 37IOPOBBSI, IPETyCMAaTPUBAETCSI COOTBETCTBYIOIIEE KOMMIECTBO MECT JUIsl OOYUAIOIINXCS C yIETOM HapyIMICHUH MX
3II0POBBSI.

Jns ocBOSHUS TUCIUILIMHBI HHBAIHUAAM U JIUIAM C OrpaHHYEHHBIMHA BO3MOYKHOCTSIMHU 3[J0POBbS ITPEAOCTABIISETCS TOCTYII K TEYaTHBIM
WCTOYHUKAM, HMEIOLIMCS B HayqHO# Onbnrorexe YenlVY, ¢ MOMOMIBIO ClIeHANbHBIX TEXHUYECKHX CPEACTB; JOCTYI K 3JIEKTPOHHBIM
WCTOYHUKAM, TIPEACTABICHHBIM B (OpPME DJJIEKTPOHHOrO JIOKyMeHTa B ¢ouae HayuHod Oubnmoreku Yenl'Y wimm
AJIEKTPOHHO-ONOIMOTEUHBIX CHCTEMaX, ¢ IMOMOIIBIO CIENUANBHBIX TEXHUYECKHX H MPOrPaMMHBIX CpeAcTB (pabodee MecTo Uit
HE3pSTIero I0b30BaTeNs C MPOrpaMMHBIM OOECIEeYEeHMEM JKPaHHOTO JOoCTyma ¢ cuHTe3oM pean NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJIIEpoM 1 K1aBHaTypoii Clevy ¢ GONBIIIME KHOIKAMH U C pa3/elsIOMIel KIIaBUIIN HAKIAAKO#).
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Y4eOHO-METOIMUECKAE MAaTEPHANbI [T 00YYAIOIIUXCs U3 YMCIIa MHBAIUIOB U JIUII C OrPAaHHYCHHBIMH BO3MOXXHOCTSIMH 3JJOPOBbSI
MPEIOCTABIISIFOTCS B OpMax, alalTHPOBAHHBIX K OTPAHUYCHHUSAM UX 3I0POBbS U BOCTIPUATHS HH(POPMAIIHH:

JUist M ¢ HApYIICHUSIMU 3PCHUST:

- B TICYaTHOW )OpMeE YBEITUICHHBIM IIPUPTOM,

- B (hopmMe 3IIEKTPOHHOTO TOKYMEHTa,

- B popme aynuodaiina,

- B reyatHol (opme mpudrom bpaiins.

JUi1st JTUI ¢ HAapyIICHUSIME CITyXa:

- B IIeYaTHOM (hopme,

- B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.

JIist M ¢ HapYIICHUSIMU OTIOPHO-/IBUTATENILHOTO amnapaTa:

- B IIEYaTHOM (hopme,

- B (hopMe 3IIEKTPOHHOTO IOKYMEHTa,

- B hopme ayauodaiina.

JlaHHBIH TIepeveHb MOYKET ObITh KOHKPETU3UPOBAH B 3aBUCMOCTH OT KOHTHHTE€HTA 00 yJaromuxcsl.

JI1st ’HBAIMIOB U JTUII C OTPAaHUYIEHHBIMH BO3MOKHOCTSIMH 3I0POBbSI OCBOSHUE UCIUILUTHHBI MOXKET OBITh YACTUYHO HIIH MOJTHOCTHIO
OCYILIECTBIICHO C UCIIOJIb30BAHUEM JIMCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruii (Moodle, Adobe Connect Pro u mip.).

B 0CBOCHHM TUCIIUIUIMHBI WHBATHAAMH M JHUIAMH C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3JI0POBBSI HCIONB3YETCS HHAWBUIyaTbHAS
pabora. ITon mHIMBHIyalnbHOH paboToil moapasymeBaeTcs aBe (DOPMBI B3aUMOACHCTBUS C IPEMOJaBaTeNieM: WHIMBUIyaJIbHAS
y4eOHast paboTa (KOHCY/IBTALlMH), T.€. JOIMOJHUTEIBHOE Pa3bsiCHEHHE YIeOHOro MaTepuaia U yriiyOJIeHHOEe M3YYeHHE MaTepuaia C
TeMHA OOYYaIOUIMMHUCS, KOTOpPbIe B 3TOM 3aWHTEPECOBAaHBbI, W HWHIMBHAyalbHAs BOCHHTAaTeNbHas pabota. WHIMBUIyalbHBIC
KOHCYJIbTAIlNH HAMIPABJICHbI HA HHAWBUIYATH3AINI0 00YIEHHS M YCTAHOBICHHUIO BOCIIUTATEILHOTO KOHTAKTa MEXKTy MPEoiaBaTeieM
1 00yYarONIMMCS MHBAIUIOM HJIH O0YJAIOIIUMCS ¢ OTPAHHYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbSL.

IIpu poBeIeHNH IPOLEAYPHI OLCHHUBAHMS PE3yIIbTATOB 00YUCHHUS HHBAIHMIIOB H JIHIL[ C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3/J0POBBSI 110
JIMCLUMIUIMHE 00ECICUYMBACTCS BBINOIHECHHUE CICAYIONIMX JOMOJHUTEIBHBIX TPEOOBAHMH B 3aBHCHMOCTH OT WHIMBHIYaJIbHBIX
0cO0EHHOCTEH, 00yUYarOIIHUXCS:

a) MHCTPYKIMS HO TOPSIKY MPOBEICHHUS MPOLEAYPHl OLCHUBAHHS MPEJOCTABISICTCS B JOCTYNHOI (opme (YCTHO, B MUCBMEHHOU
(dbopme, B nmucbMeHHON Gopme mpudToM bpaiins, yCTHO C HCIOIB30BaHUEM YCIYT CYPIOTIEPEBOIYHKA);

0) mocrymHas opMa TPEJIOCTABICHUS 3a/IaHUil OLIEGHOYHBIX CPEINCTB (B TNeyaTHOW (opme, B meyaTHOH (opMme YBEIUYCHHBIM
mpudToM, B ieyaTHor Gpopme mpudrom bpaiisis, B popme 3IeKTpOHHOr0 JOKYMEHTA, 3aaHusl 3aU4UTHIBAIOTCS ACCUCTEHTOM, 3aaHuUs
MPEIOCTABIISIIOTCS C MCIIONB30BAaHUEM CYP/IOTIEPEBO/IA);

B) JOCTyMHash popMa MPEJOCTABICHUS OTBETOB Ha 3aaHus (IIMChbMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMITbIOTEPE, MUChbMEHHO
mpudTom Bpaiins, ¢ ucroab30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

Ipu npoBeneHNH MPOLECAYPHI OLCHHUBAHUS PE3YJIbTATOB 00YYCHHS HHBAIHIOB ¥ JIUI C O'PAHMYCHHBIMUA BOZMOXKHOCTSIMHU 30POBbSI
MPeIyCMaTPUBACTCS HCIIOIB30BAHIE TEXHHYECKUX CPEICTB, HEOOXOIUMBIX UM B CBSI3U C X HHIAMBUIYaJIbHBIMUA OCOOCHHOCTSMU. DTH
cpencTBa MOryT ObITh penocTaBieHsl Yenl Y Wix MOryT HCIONIB30BAThCsI COOCTBEHHBIC TEXHUUECKHUE cpeacTBa. [Ipu HeoOXoammMocTH
MHBAJIMAM U JIULIAM C OTPAHHYCHHBIMH BO3MOXHOCTSIMH 30POBbSI IPEIOCTABIISICTCS AOMONMHUTEIBHOE BPEMsI IS TOATOTOBKU OTBETA
Ha 33/IaHUs], IPOLICYPa OLCHUBAHUS PE3YIbTaTOB O0YUCHUSI [0 JUCUUIUINHE MOXKET IPOBOAUTHCS B HECKOIBKO 3TAIIOB.

IpoBeneHre MPOLEIYPbl OLICHUBAHHS PE3YIbTATOB OOYYCHHS WHBAIUIOB M JHI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3I0POBbS
JIOMYCKAETCS C MCIIOIb30BAHUEM JUCTAHIIMOHHBIX 00PA30BATEIBHBIX TEXHOIOT U

© O®I'BOY BO «Uenl Y»




04.03.01 Xumuss AHAIMTHYECKAs] XUMUS M XUMHYecKas dkcnepTu3a OcobeHHOCTH
CTpPoeHus BemlecTBa (HayuHblil ceMuHap) 2023 r.H. ouHas popMa 00ydyeHHus

[IpopexTop mo yueOHoii pabote yTBepxkeHo 24.04.2023  B.E. ®enopos

VY4eHbIM COBETOM XUMHUYECKOTO (PaKyrIpTeTa

[Iporokon 3aceganus Ne 10 ot 20.04.2023

[Ipencenarens YueHoro coBera

XUMHUYECKOTO (DaKyIIbTeTa COINIACOBAHO B. A. Bypmuctpos

33C€I[3HI/ICM Ka(l)e}lpbl XUMHUH TBEPAOIo T€J1a H HAHOIIPOLIECCOB

[Iporokon 3aceganus Ne 9 ot 17.04.2023

3aBenyromuii kadeapoi COITIaCOBAHO E.A. benas

ABTOp (COCTaBUTEIB) N.H. KoBasnes

CrpykTypa padoueii mporpaMMsbl COOTBETCTBYeT npukasy pexkropa @®I'bOY BO
«Heal'¥» ot «13» anpeast 2021 . Ne 247-1



	33_RPD_04.03.01_AHiHE_OSV(NS)
	33

