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MUHOBPHAVYKHU POCCHUUA
\,} OepepanbHOE TOCyIapCTBEHHOE OI0KEeTHOE 00pa3oBaTeibHOS
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma nucuumuinesl "KBaHtoBas Xumus'" 1o HampaBJICHUIO TOATOTOBKH (crenuansHocT) 04.05.01
"dyHnameHTaNbHas ¥ NpUKIagHas XUMUA" HarpaBiieHHOCTH (podiumo) OynnamMeHTanbHas ¥ IPUKIaTHAS XUMHUS ctp. 3
OI'BOY BO «Henl'VY»

1. HEJIX OCBOEHUMSA JUCHUTIINHBI

HCJ'IBIO npernoaaBaHus TUCHUIIIIMHBI ABJIACTCA paCCMOTPEHUE OCHOBHBIX MOJIOKEHUM KBAaHTOBOMU XUMUH, UICTOPHUU PA3BUTUA
JIUCITUITITINHBI, (byHZ[aMeHTaHLHLIX HOHXTHﬁ, IIPUHOUIIOB U HOJ'IO)KEHPI?I, BLIpa6OTaHHLIX 3HAMCHUTBIMU YYCHBIMH, IJIA 000CHOBAaHHOTO
B3IJIs11a HA CTPOCHUE MAaTCPHUU U MCXaHU3MbI XUMUYCECKUX peaKuHﬁ.

Konkpernsie 3agaun Kypca:

1. [To3HaKOMHUTH CTYACHTOB C I/ICTOpPICﬁ CTAHOBJICHUS U pa3BUTHUA KBAaHTOBOH XUMUH.

2. IIaTI) MpeaAcTaBJICHUS O (byH)IaMeHTaJ'II)HI)IX OCHOBax JUCHMILIJIMHEI.

3. ITo3HAaKOMHTH C OCHOBAMH KBAaHTOBOM MEXaHUKH.

4. JlaTb IpeCTaBICHUE O COBPEMEHHBIX MPOOIeMax JUCIUILUINHEL.

Pe3yJILTaTBI O6y‘IeHI/I}I 10 JTUCOUIUTMHE HAaIIPAaBJICHBI HA JOCTHKECHUEC NHAUKATOPOB!:

VK-1.1. Kputuiecku aHaIM3UpyeT NPOOISMHYIO CUTYAIIUIO C IIEeTbI0 BHIPAOOTKU CTPATEruH ICHCTBUIA, apryMEHTHPOBAHO
(dbopMynupyeT cOOCTBEHHBIE CY)KICHUS 1 OLICHKU

OIIK-1-2. YMeeT UCMoNIb30BaTh 3HAHUS B 00JIACTH XUMHUUCCKHX HAYK MPUMEHHUTEIBHO K KOHKPETHOM 00J1aCTH XUMHUU;

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.1.13

2.1 TpeGoBaHuUsl K NpeIBAPUTEIBLHON NOAT0TOBKE 00y4alOLIerocs:

J151s1 ocBOCHYSI JaHHOH AMCUUIUTHHBI CTYSHTHI JOJDKHEI 00J1a/laTh 3HAHUSIMU, NIPeATNoIaraeMble 00pa3oBaTelbHOM MporpaMMon
ITOJITOTOBKH CIIEIHAJIMCTA 110 TAKUM 0a30BBIM JUCHUILTHHAM, Kak «Maremarukay, «Puzukay, "MlcTopus 1 MeTO0I0TUs XUMHH".

duzuka

MaremMatnka

I/ICTOPI/IH 1 MCTOJ0JIOTHUA XUMHU

2.2 JIncuMnIuHbI U MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHE JAHHOI TMCIHUILTUHBI (MOYJIs1) He00X0AMMO KaK MpealiecTByolIee:

3HaHus, IPUOOPETEHHBIE B X0/I€ N3y4eHNs AUCHUILTNHEL "KBaHTOBass XUMUS'", MOT'YT OBITh HCIOJIB30BaHbI IPU U3YUCHUU
nucruruaHe! "CTpoeHne BenecTsa'.

Crtpoenue BelecTsa

3. KOMIIETEHL{IM OBYYAIOLIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLATIIAHBI
(MOZYJIST)

YK-1: Cnoco0eH ocylecTBISITh KPUTHUECKHIT aHAIN3 NPO0JEeMHBIX CUTyallii HA 0CHOBE CHCTEMHOI0 MOIX0/a,
BbIPa0aThIBaTh CTPATErHIO AeHCTBUIM

3HaTh:

HHH JAOCTHKCHUA VYK-1.1 3HaTh: MPUHIOUIIBI CUCTEMHOI'O MOAX0Aa K aHAJIU3y l'[pO6J'IeMHOI71 CUTYyalluu, NoCJaCA0BaTCIIbHOCTb JIeUCTBUM
T10 €€ pa3pCuICHUIO

YMeTh:

Jns noctmxenust YK-11 yMeTb: KpUTHUECKH OCMBICIISTH CIIOKUBIIYIOCS MTPOOJIEMHYIO CUTYAIHIO B IPO(EeCCHOHATBHOIM
JIeSITeTbHOCTH

Baagertn:

Jns noctkennst YK-1.1 BnaseTh HaBBIKaMH 110 BBIPaOOTKE NEHCTBUI A pa3pelieHHs MPOOIEeMHON CUTyalluH B IPpodecCHoHaTbHON
chepe nesTenbHOCTH

OIIK-1: Cnoco0eH aHAIM3UPOBATh, HHTEPIPETHPOBATH M 00001ATh Pe3yIbTAThI IKCIIEPUMEHTAILHBIX U PACYETHO-
TeOpPeTHYECKUX PaboT XHMHYECKO# HANPABJIEHHOCTH

3HaTh:

s noctmxenus OITK-1.2 3HaTh: 6a30Bble TOHATHS U 3aKOHBI (DM3UKU M MAaTEMAaTHKU IPUMEHUTENBHO K XUMHUUECKUM 00BEKTaM;
HMETb [IPEACTABICHHE O IPUHIUIIAX PACYETHO-TEOPETUYECKUX METOA0B U3y4EeHU XUMUYECKUX O0BEKTOB;

YMmern:

Jlns noctmoxenus OITK-1.2 ymeTs: 00pabaThIBaTh U MHTEPIPETUPOBATEH PE3YNIbTAThl SKCIEPUMEHTAIBHBIX U PACYETHO-

© ®I'BOY BO «Henl'V»
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yasl mporpamMma IUCHUILIHHEI "KBaHTOBass XUMHUA" 10 HAMPaBACHUIO TOATOTOBKH (CIIEIMAIbHOCTH .05.

Paboua. orpaMma Juc "KBaHTOBa " [10 HAIIPABJICHUIO IMTOATOTO CIIeHATILHOC 04.05.01

"®yH1aMeHTabHAS U IPUKJIaHas XUMUS'" HanpaBJIeHHOCTH (podiuto) OyHmaMeHTaIbHAS U IPUKIIaHAS XUMUS
®I'BOY BO «Uenl 'Y»

crp. 4

TCOPECTHUCCKUX pa60T;

Baagers:

PacYeTHO-TEOPETHIECKUX PA0OT XUMHYECKON HAlPaBICHHOCTH

IIJ'I?{ JOCTHXKCHUA OIIK-1.2 BJIaICTh HaAaBbIKaMHW aHaJIM3a, UHTCpHIpETallu 1 O606HI€HI/I${ PE3YJIBTATOB SKCIICPUMEHTAJIBHBIX U

B pe3yabTaTe 0CBOCHHUS JUCHUILIHHBI 00y4al0LIHiics 10/KeH

3.1|3nark:

MPOOJIEMHBIX CUTYAIHH.

3.1.1|ocHOBHBIE 3Tanbl pa3BUTHS KBAHTOBOW XUMUK; (DyHJAMEHTAIbHBIC OCHOBBI KBAHTOBOW XUMHH; 0COOCHHOCTH
COBPEMEHHOT'0 COCTOSHUS KBAHTOBOM XMMHH; 3TAIbI 3BOJIONUHU HYHIaMEHTAIbHBIX HOHATHIH U BO3HUKAIOIIHX

3.2|Ymern:

CTPOHTH MPOLIECC OBIIAICHHS HOBOI HH(POPMAIIUECHT; OCYIIECTBIATH 0000IICHHS.

321 CO6I/IpaTI) " aHAJIM3UPOBATh IMMOJIYUCHHYIO I/IH(]L)OpMaLII/I}O, BBIACIIATH I''TaBHOE U BTOPOCTCIIEHHOEC,; CaAMOCTOATEIIBHO

3.3|Baanern:

3.3.1|BnaseTh cucTeMoii GyHIaMEHTANbHBIX IOHSITUH KBAaHTOBOM XMMHH, (popMaMH U METOJJaMU HAYYHOTO MTO3HAHUS,
METOJINKON M METOIOJIOTHEH MOTyIeHHS HOBBIX 3HAHW;, METO/JaMHt BBIOOpa CTpaTeruy AEUCTBUH.

4. OFbEM JUCIHUILIMHBI (MOIY.JIST)

O6wasn TpyaoemMKocTb 33ET

Yacos o yueOHOMY utany : 108 Buner konTponst B cemecTpax:
B TOM YHUCIIE :
aynuTopHsbie 3aHatus . 70 9K3aMEHBI 8
caMoCTOsTeNIbHas pabora : 16,7
4acoB Ha KOHTPONb : 18
KOHTakTHas pabora: 73,3

UKP: 3,3

5. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp | Yacos
| saHATHS [ Kvpe

Jlutepatypa

Pa3nen 1. BBenenne B KBAHTOBYIO XMMHIO.

1.1 Brenenune B kxBanTOBYIO XUMHEIO. Llenn, 3amaun, onpeneneHus. 8 2 JI1.1 J11.2712.1 J12.2
MaremaTtudeckuii annapar ¥ pusHdeckue IpUHIUNLL. /JIex/ J12.3
21323354
1.2 Ienu, 3amauu, onpeaenenus. MaremaTndeckuil anmapat v GU3HUECKHE 8 2 JI.1 J11.2J12.2
npuHLunel. /IIp/ 01323354

Pa3nen 2. Mcropuuecku nepsbie MeTOIbl PACCMOTPEHHSI MOJIEKYJISIPHBIX

napameTpu3anuii, BO3MOKHOCTU IPUMEHEHUH U IPOTPAMMHBIE IPOIYKTHI.

/JIex/

CHCTeM.

2.1 Hcropudecku mepBeie METOIBI PACCMOTPEHUST MOJIEKYIISIPHBIX CHCTEM. 8 6 JIT.1 JI1.2J12.2 J12.3
Hcropus Bompoca. Meroast BC 1 MO. Meron Xiokkens. [Ipaktudeckue 01323354
TPUIIOKEHHS MeToAa. VHTeppeTays pe3ybTaToB U UX 3Ha4eHue. MeTox
TIIIIT. /JTex/

2.2 Hcrtopus Bonpoca. Meroast BC 1 MO. Meron Xiokkens. [Ipaktuueckue 8 6 JI1.1J12.3
MPWIOKEHUs MeToaa. MHTepnperanus pe3ynbTaToB U X 3HaUYeHUE. MeTon 010202354
T, /TIp/

2.3 Hctopuuecku nepBble METOABI PACCMOTPEHUS MOJIEKYIISIPHBIX cucteM /Cp/ 8 7 JI1.1 J11.2J12.3

01023354
Paznen 3. BeceBajieHTHBIE OJIyIMIIHPHYECKHE MeTO/Ibl KBAHTOBOH XUMUHU

3.1 BcepanenTHble onyaMnupudeckue Metobl kBantoBoi xumun. CNDO, INDO, 8 8 JI1.1J12.2 J12.3

MINDO, MNDO,AM1, PM3, ZINDO u gp. Ux ocoOeHHOCTH, BapUaHTHI 21022323 D4

© ®I'bOY BO «Yenl 'Yy
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Pabouas nporpamma aucuuminasl "KBanToBas Xxumus" o HampaBJICHUIO TOATOTOBKY (cnenuansHoct) 04.05.01

"dyHnameHTaNbHas ¥ NpUKIaHas XUMUA" HarpaBiieHHOCTH (podiumo) OyHnamMeHTanbHas ¥ IPUKIaTHAS XUMHUS cTp. 5
OI'BOY BO «Henl'V»
3.2 BceBaneHTHbIE IOTYyIMIUPUUECKUE METOIbI KBaHTOBOU Xumun. /IIp/ 10 JI1.1J12.2 J12.3
01323354
3.3 BceBaneHTHbIE OTYIMIUPUUECKHIE METO/AbI KBAaHTOBOM Xxumuu /Cp/ 7 JI1.1J12.2 J12.3
01323354
Paznean 4. «abinitio» MeToabI

41 «ab initio» merompl. OcobenHOCTH, CrElU(pHKA U IPAKTUYCCKUE PE3YIIBTATHL. 4 JIT.1J11.2J12.2 J12.3
IMporpammublie TpoAyKTHL. /JIex/ 21323354

4.2 «abinitioy» merop. 6 JI1.1J11.2J12.1 J12.2
OcobenHocTH, cienuduKa U IpakTHYECKHe pe3ynbTaThl. [IporpaMMHbIe J12.3
MIPOAYKTBHI. 01023354
Mp/

4.3 «abinitio» merosl /Cp/ 2,1 JI1.1 J11.2J12.1 J12.2

J2.3
21323354
Pasnea 5. Metoan! Teopun pynkuuonana miaotaoctu(DFT).

5.1 Mertoas! Teopun ¢pyHkuuonana miotHoctu(DFT). Uctopus Bompoca. 6 JI.1J11.2J12.1 J12.2
TIpo6nems! yueTa koppensuuu. Buasl pyHkinonanos. [Tonydaembie 2103233 54
pe3yibraThl. [IporpaMMHBIE IPOYKTHI U UX MPAKTUYECKOE UCTIONb30BaHHE.

/J1ex/
5.2 Mertoabl Teopun ¢yHkimonana mwiotHocti(DFT). /TIp/ 4 JIL.1J11.2J12.1 J12.2
J2.3
21323354
5.3 MuauBuayabHbIe KOHCYJIBTAIIUH TI0 UCTIONB30BaHui0 Metona DFT /UKP/ 3,3 |JI1.1J11.2]12.1 JI2.2
J2.3
21323354
Pa3nen 6. Teopusi peakninoHHO# CTIOCOOHOCTH OPraHMYeCKHUX COeTMHEHH .

6.1 Teopus peakIMOHHOI ClTOCOOHOCTH OPTAHUYECKUX COCMHCHHUH. 6 JIT.1J12.1 JI2.2 J12.3
Knaccnueckue npencrasnenus. Pons MeTonoB kBaHTOBON xuMuu. MHEeKCh 01323354
peaknuonHoi ciocoonoctu. [Toctpoenue III1D.  /JIex/

6.2 Teopuu peakIIMOHHOW CIIOCOOHOCTH OpraHuyeckux coenuHenuid. /TIp/ 4 JIL.1J12.1 J12.2 J12.3

01323354

6.3 /Cp/ 0,6
Pa3zpnen 7. MogiekyJasipHasi AMHAMHMKA U XUMHU4YeCKAasi KMHETHKA

7.1 MonekynspHas AMHAMKKa U XUMHUYECKasi KUHETHKa. McTopus Bompoca. 2 JI1.1J12.1 J12.2 J12.3
Merons! uccnenoBanus. bBuMonekysipHbIe Ta30BbIe XUMUYECKUE PEAKIINH. 2103253 54
Pacuer xoHcTaHT ckopocTelt peakuuii. [lomydaemele pesynpTatel. [TyTu
passutus.  /JIex/

7.2 MonexymsipHasi TUHAMHUKa U XuMu4eckasi kuHeruka. /IIp/ 4 JI1.1J12.1 J12.2 J12.3

010323354

6. POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OIEHOYHBIX CPEACTB

Tewmsr pedepaton
Bomnpocs! 1uis1 Tectos
Bomnpocs k sx3ameny

6.2. TunoBbie KOHTPOJIbHbIE 32JaHHS M MHbIE MaTepHAJIbI JUISl TEKYLIeH aTTecTaluu

ITpumepHbIe TeMbI pedeparos:

1. Lleny, 3agaunt JUCHUILUTUHBI KBAHTOBASI XMMHUSD» U OXKHJACMbIC PE3yJIbTaThI.
2. U3BecTHBIE KBAaHTOBBIE XUMUKH 20 BeKa.

3. lI3BecTHBIE KBAaHTOBBIE XMMHKH 21 Beka.

4. KsanTossie xumuku CIIIA.

© ®I'bOY BO «Yenl 'Yy
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cTp. 6

5. KsanroBble xumuku bpuranum.

6. KBanroBsie xumuku ['epmanum.

7. Ksanrossie xumuku CCCP.

8. 3HaMeHHTHI KBaHTOBbIE XUMHUKH AH.

9. 3HaMeHuTbIE KBaHTOBbIE XUMUKU BY30B.

10. CoBpeMeHHbIE JOCTHKECHUS KBAHTOBOW XUMHUHU.

11. UcTtopuueckue IpeanoChUIKy A1 BOSHUKHOBEHHSI KBAHTOBOM XUMUH.

12. Kakwue 331241 MOXET peniaTtb KBAaHTOBAs XUMUS?

13. Yro siBnsiercst pyHIaMEHTOM KBAaHTOBOW XUMHH?

14. Kakue HOBbIE 33/1a41 CTOSIT IIE€pe] KBAHTOBOM XUMUEH?

15. IlepcriekTUBHBIE TTyTH Pa3BUTHS KBAHTOBOK XUMUU?

16. AnpoHHast XUMHS.

17. ®unocodckue npodiIeMbl KBAHTOBONH XUMHHU.

18. TIpernoiaBanye KBAaHTOBOW XUMHHU Y HAC U 3a pyOexoM. B yem oriauuns?
19. Hackonpko Ba)KHBI IPAKTHYECKHUE PAcUeThl B U3YUEHUH KBAHTOBOW XUMUHU?
20. KsanroBas Ouoxumus. B uem cyTh?

21. Ksanrossie xumuku NOXa.

22. Ksanrosbie xumuku MHEOCa.

23. KsanroBble XMMHUKH yHUBepcHuTeTa pyx0Obt Hapomos.

24. KsanroBble XuMuku MpkyTcka.

25. Ksanrosble xumuku Kazanu.

[TpumepHBIE BONIPOCHI ISl TECTOB

Tewma 1. BBegenne B KBaHTOBYIO XUMHUIO.

1. ChopmynupoBaTh OCHOBHBIC LIEJIU U 337]a4l KBAHTOBOI XUMHHU.

2. Yuensle, KOTOpbIE BHECIH HanOoJee 3HAYNMBIN BKIIaJ B Pa3BUTHE HAYKU U UX 3aCIYyTH.
3. Kak et cootHomenue Jleonapna Diinepa (1707-1783), monydennoe um B 1748 rony ?
4. CwMbIc aanabaTHYECKOTO TPUOITKCHUSA?

5. CyliecTBeHHBIH HEAOCTATOK MeTo1a camocoriacoBanHoro moiist (CCIT)?

Tema 3. BceBanieHTHBIE TOJTyIMIMPUUECKUE METOABI KBAHTOBOM XMMUHU.
1. TlonHOE npeneOpexenHne M hepeHITHATBHEIM MepeKPEIBAHIEM.

2. ITapamerpusaiuss  CNDO/2 .

3. Pa3nenenue sueprun no ®umepy n Konsmapy.

4. TTapamerpuzammss  CNDO/S .

5. IMapamerpuzammss  MINDO/ 3.

6.3. TunoBbIe KOHTPOJIbHbIE BONPOCHI U 3aJaHUS /15 IPOMEKYTOYHOI aTTecTaluu

[IpuMepHBIE BOIPOCHI K 9K3aMEHY:

. J1aTb OCHOBHBIE LIEJIM U 33]]a41 KBAHTOBOW XUMHHU.

. OnmcaTh HCTOPUIO PA3BUTHS UAEH KBAHTOBON XUMHMHU.

. YueHble, KOTOpbIe BHECTH HAauOoJee 3HAYMMBIN BKJIa]] B Pa3BUTHE KBAHTOBOW XUMHHU M UX 3aCIIyTH.
. OcHoBHoe coneprxanue merona BC.

. OcHoBHOe cozepkanue meroga MO.

Metox Monekynspubix Opoutanei Xtokkens (MOX).

. Pacuer numknonponeHunbHO# cucreMsl B pamkax MOX.

. Monekyna OyraagueHa B pamkax MOX.

. PacueT mMonexysbl nnkiaoOyranueHa B pamkax MOX.

10. Pacuer monexynsl 6eH301a B pamkax MOX.

11. TIpaBuino Xrokkeins. AJbTEPHAHTHBIE CUCTEMBI.

12. Beruucnenne ko3hGUIueHTOB B HecBs3biBatomux MO.

13. Ilpumenenne Meroa XIOKKeIs K pacyeTy COETUHEHHUH, COEPKaINX TeTePOaTOMBI.
14. Tlytu ycoBepuiencTBoBanus meroga MOX.

15. EHT (Extend Huckel Theory) unnmeroal opmana.

16. Meton [apusepa-Ilappa-ITorra.

17. BceBaneHTHBIEC MOTYIMIIMPUYECKHE KBAHTOBOXHUMHUYECKUE METO Ibl. OOIIIME MOJI0KEHHS.
18. Ipubmmkenne CNDO (Complete Neglect of Differential Overlap)

19. Tapamerpuzarms CNDO/2.

20. Merog CNDO/S.

21. Mapamerpuzaruu CNDO/SW, CNDO/BW u CNDO/FK.

\O
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22. INDO (Intermediate Neglect of Differential Overlap).

23. MINDO (MINDO/3) .

24. TTpubmmxenne NDDO (Neglect of Diatomic Differential Overlap).

25. CoBpeMeHHBIC BEIYMCIUTENBHBIC TTAKETHI, BKIIOUaromue npubnmkenuss PM3 , MNDO, ZINDO u ap.
26. Yto npezcrapisieT coO0H aHAIU3 3aceleHHOCTel 1o Mauukeny?

27. Kakue pacueThl Ha3bIBAIOTCS HEAMITHPHUCCKUMHU?

28. B yem 3axir04yaroTcst JOCTOMHCTBA MOYIMITMPUIECKIX METOJIOB 10 CPAaBHEHHIO C HEAMITUPUIECKIMH 7
29. B uem crienmduka HeorpanundeHHOro Merona Xaprpu-Doxka (unrestrictedHF (UHF))?

30. B uem crienmpuka orpannueHnoro Metoaa Xaprpu-doxa (restrictedHF (RHF))?

31. MeTombl Teopru GYHKIIMOHATA TTIOTHOCTH.

32. B yem 3akirouaroTcs npeumyinecTsa Metoaa DFT 1o cpaBHEHHIO ¢ HEAMITUPUICCKUMU?

33. Yto nmpeacTaBiseT cob0i KOPpPeIIIMOHHO-COTIACOBAHHbBIN Oa3ucHbIi Habop B MeTone DFT?

34. TloHsATHE MTOBEPXHOCTH NOTEHIINATFHOW YHEPTHHL.

35. IlpuBectu npumep I1I13. JTaTh 000CHOBaHHBIE KOMMEHTAPHH.

36. Kakas Touka Ha [1I13 HaspiBaercs cemioBoit ?

37. OnpeaenuTh NOHIATHE KKOOPIMHATA PEAKIHID).

38. Kak chopMupoBaTh UCXOIHBIN (aiin i pacueToB B pamkax nporpammbel GAMESS ?

39. Kak chopmupoBaTh UCXOIHBIN (aiii it pacueToB B pamkax nporpammbl GAUSSIAN ?

40. Kak ocyIecTBUTh pacueT 4acToT U opM HOpMaJIbHBIX KoJicOaHHii B pamkax nporpammbel - GAUSSIAN?
41. TlepuuuKIN4YeCKUE pPEaKIHH.

42. DIeKTPOUUKIMYECKHE PEaKITHH.

43, CurMarpornHslie meperpynmupoBKy.

44. KauecTBeHHAs TCOPHUS PEAKIIMOHHOHN CIIOCOOHOCTH.

45. MonekynspHasl JMHAMHKA U XUMUYECKass KHHETHKA.

46. Atomsl B Mmontekynax. (Barmsasr B.M.TareBckoro, P.beitnepa u ap.)

47. CoBpeMeHHbBIC HAMPABJICHHs Pa3BUTHS KBAHTOBOXMMHUYECKUX HCCIICTOBAHHIA.

6.4. Kputepuu oueHuBaHus

K’pI/ITepI/II/I OIICHMBaHUA OTBETA HA 3K3aMCHC!

"OTau4YHO" - CTYJCHT MMOKa3aJl II1y00Koe 3HaHUE YUeOHO-ITPOrpaMMHOT0 MaTepuaia. McueprsiBarolie, nocie0BaTeIbHO, TPAMOTHO U
JIOTHYECKH CTPOIHO ero u3ynoxkua. CMOr CaMOCTOSITENBHO cleaTh HeoOX0oMUMble 0000IIeH s ¥ BBIBOJBL. B cOOTBETCTBUM ¢ KapTOi
KOMITETEHIINH AEMOHCTPUPYET 0O0CHOBAaHHBIH BEIOOD IPHEMOB CaMOPETYJISILUH NP BHIMOJHEHHH JESTEILHOCTH B YCIOBHUSIX

HCOTIPCACIICHHOCTH,

"Xopomo" - CTyIeHT 3HaeT y4eOHO-IPOrpaMMHBIN MaTepual, TPaMOTHO U IO CYIECTBY H3JIaraeT ero, He IOMYCKaeT CYIIeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BONMPOC. MOXKET MPAaBUIBHO MPUMEHHUTh TEOPETHYECKHE TIOJIOKEHHS U BJIIeeT HE0OXOIMMBIMH HaBbIKAMHU
TP BBINIOJTHEHUH PAKTHIECKHX 3a1a4d. JleMOHCTPHUPYET BO3MOXKHOCTD H 000CHOBaHHOCTh PEATU3ALNH IIPHEMOB CAMOPETYJISIIIUH TIPH

BBIINIOJIHCHUU ACATCIIbHOCTH B KOHKPCTHBIX 3aJlaHHBIX YCJIOBUSX;

"V 10BIETBOPUTENBHO" - CTYAEHT OCBOMJI OCHOBHOM MaTepHall, HO He 3HAaeT OTAENbHBIX AeTajleH, JOIyCKaeT HETOYHOCTH, BIaJEeT
OTJEIbHBIMU IPUEMAaMU CaMOPETYJISILIUY, HO JOIIYCKAeT CYIIeCTBEHHbIE OIMOKU NPU UX pealnu3aluy, He YUUThIBas KOHKPETHbIE
YCIIOBUSL U CBOU BO3MOXKHOCTH IIPH IPUHATHU PELICHUIH;

"HeynoBieTBOpUTENbHO" - CTYAEHT He 3HAeT 3HAUUTENbHON YacTH IPOrpaMMHOT0 MaTepuaa, JOIyCKaeT CyIIeCTBEHHbIE OIUOKY,
BiIajieeT nH(popManueil 00 OTAENBHBIX IIPHEMaX CaMOPETYIIAIIH, HO HE yMEeT PeaTn30BBIBATh X B KOHKPETHBIX CHTYallUsX.

7. YHEBHO-METO/JMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnayeMas qutepatypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTODBI, COCTaBUTEIH 3arnaBue W3znarensctBo, ron| Pecypc
JI1.1 |Hupenscon B. T KBanToBas xumus. Monekyiisl, MONEKyJIspHble ccTeMbl U TBepable (MockBa: BMHOM.
Tena: yyeGHoe nocobue JUIs By30B Jlabopatopus

3HaHuH, [2014]

JI1.2 |JassinoB A. C. KBanTtoBas MexaHuka: MOHOTpadus Mocksa : Hayxka, OBC
(https://biblioclub.ru/index.php?page=book&id=499379) 1973

7.1.2. lonoHUTeIbHAS TUTEPATypa

| ABTOpBI, COCTaBUTEIH | 3arnaBue WznarensctBo, Ton| Pecypc
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, Ton| Pecypc
JI2.1 |AnaponoB A. A., Burt |Teopus konebanmii: Hay4Has JIuTeparypa Mocksa : Hayka, 3BC
A. A., Xaiikuu C. 3., |(https://biblioclub.ru/index.php?page=book&id=123658) 1981
Kenesnos H. A.
JI2.2 |AGapenkos U. B., Hauana kBanToBO#i xuMuu: [ydeOHOe mocodue i yHUBepcuTeToB 1o [MockBa: Beicias
Bbparues B. @., Tyny6 |cneunansHocTH "Xumus'"] mkona, 1989
A. B.
J12.3 |’Kupomupos I'. M., [TpuknanHast KBAHTOBAsE XUMUSL: pacyeThl PeakKIMOHHON criocoOHocTH [MockBa: Xumus,
BararypesHi A. A., Y MEXaHHU3MOB XMMHUYECKUX PEaKIUi 1979
AbponuH U. A.

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIINOHHOM ceTd ""UHTepHeT"

D1 |eLIBRARY.RU [OnekrponHslii pecypc] : anekTpoHHas Oubimoreka / Hayd. anexktpon.0-ka. — Mocksa, 1999 — . — JlocTyn k
TIOJTHBIM TeKCTaM Tocite peructpanun u3 cetr Yenl'yY. — URL: http://elibrary.ru/defaultx.asp. — 5I3. pyc., auri. (163 Ha3s. mo
noanucke u 6osiee 3000 B cBoboaHOM noctyne). eLIBRARY

32 |Znanium.com [DneKTpoHHBIH pecypc] : anekTpoHHo-0nbaroreunas cucrema (OBC) / Hayuno- u3aaTtensCKuii MEHTp
NH®PA-M. — Mocksa, 2002 — . — Pexxum goctyna: http://znanium.com/. JIocTym OTKPBIT K KHUTaM OCHOBHOW KOJUICKIIHH.
Tocne perucTpanyy U3 CeTH yHUBEPCUTETA JOCTYIT BOZMOXKEH C JII0OOr0 YCTpOicTBa, ¢ BEIX0IOM B VIHTEpHeT.

93 [H3marenscTBo JlaHb [DnekTpoHHBIH pecypc] : anekTpoHHOo-0ubmmoreunas cucrema (OBC). — Cankr- [erepOypr, 2010 —. —
JIoCTyI K MOJHBIM TEKCTaM C JIF0O0ro KOMIIbIOTepa, mocie peructpanuu u3 cetu Yenl'Y. — URL: http://e.lanbook.com/

94 |Vuuepcuterckas OMOIHOTEKA OHIAWH [ DIEKTPOHHBIN pecypc] : aekTpoHH0-0ubmoTeynas cucrema (O5C) / 000
Jupexrmenuallabnummar. — Mocksa, 2001 — . — JIocTyI K MOJIHBIM TEKCTaM € JIF000T0 KOMITBIOTEpa, M0CJe PErHCTPAIH U3
ceru Yenl'Y — URL: http://biblioclub.ru/

7.3 Ilepeyenb nHGPpOPMALMOHHBIX TEXHOJIOTH A

7.3.1 [IporpaMmmHoOe oGecnieueHue

Adobe Connect Acrobat

LMS Moodle

Adobe Reader

Visual Studio

WinDjView

Microsoft Office Professional Plus 2010 (JIuniensus Tpowuikoro ¢uinana)

7.3.2 lIpodeccnonaibubie 62361 JAHHBIX M HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexTpoHHsIi Katajor HayuyHoi Oubanoreku Yenl'V [DnekTpoHHsIi pecype]: 6a3a nanubix / Yenso. roc. yH-T. - YenstOunck, 1992 -

2. HarmonansHast anexkrponnas ouoauoreka (HOB) (https://rusneb.ru/) Harmonansnas sinextponHas 6ubamoreka (HIB) :
00beIMHEHHBIH dJICKTPOHHBIN KaTanor (OHI0B poccuiickux 6ubnmotek : caiit. — URL: http://u36.pd. — Pexxum nocryma: u3
YUTAIbHBIX 3a710B Oubanorexu Yenl'Y. — TekcT : 21eKTpOHHBIH.

3. Tlpesnnentckas 6udamnorexa (https://www.prlib.ru/) Tlpesnnentckas GubauoTeka : 51EKTPOHHAS HALWOHANIbHAS OMOINOTEK @ CAHT /
®I'BY Ilpesunénrckas 6ubnmmoréka nmenn b. H. Enprinna. — Cankrlletep6ypr, 2009 — . — URL: https://www.prlib.ru/. — Tekcr :
JJIEKTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynsrunucuursapras pedeparupras 6a3a JaHHBIX /
kommanus Thomson Reuters. — Pesxkum goctyma: [yis 3apeructpup. nons3osateseit Yenl'Y. — TekcT : aMeKTPOHHBII.

5. Scopus (https://www.scopus.com) Scopus : pedeparuBras 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. — 5I3. aur.
— Pexum noctyna: i 3apeructpup. nonb3osareneit YenlV. — TEKCT : 371€KTpOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUIIJIMHBI (MOY JIST)

Jlns peanuzanuy JUCHUIUIMHBI HCTIONB3YIOTCSA y4eOHbIe ayJUTOPHH JUIs IPOBEICHUS 3aHATUH JEKIIMOHHOTO TUIIA, 3aHATHH
CEMUHAPCKOr0 THUIA, TPYNIOBBIX U HHAUBUIYAIbHBIX KOHCYIbTALUH, TEKYLLIETO KOHTPOJIL U IIPOMEKYTOUHOM aTTECTALUU, a TAKXKe
MIOMENICHHS AJISI CAMOCTOSATEIbHON PadoTHI.

YueOHbIC AYIUTOPHUHN YKOMIIJICKTOBAHbI cneunanmnposaﬁﬁoﬁ MeOCIbIO0 U TEXHUYSCKUMHU cpeacrBamMu O6yIIGHI/I$I.
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JInist mpoBeICHUSI 3aHATHUH JISKIIHOHHOTO TUITA MPE/IArafoTCsl HAOOPHI IEMOHCTPAMOHHOTO 000PYAOBAHUS U YUeOHO- HATIISTHBIX
mocoOuit (1eMOHCTpaIMOHHBIH HabOp aTOMOB, TabiHIia MeHieneena).

[Tomernienust 111 CAMOCTOSITENBHON PabOTHl 00YYaIOIINXCA OCHAIIEHB! KOMIIBIOTEPHOI TEXHUKOW C MOAKIIOYEHHUEM K CETH
"UutepHet" U 00ecrieyeHreM JI0CTYIa B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO Cpely YHUBEPCUTETA.

1. YuebHas ayiuTopus 1js1 IpOBEACHUA 3aHATHI JICKIIUOHHOT'O THUIIa

OcHoBHOE 000pyIOBaHuUE:

KonnuecTBo mocamouHbix MecT — 50, yueOHas Me6enb, MynbTuMenuiiHbiil [Ipoektop EPSON EB-X41, skpaH ¢ 37eKTponpuBooM
Lumen, aktuBHas akyctudeckas cucrema Microlabsolo-6¢, ITK INTEL E 2140 ®OPMO3A MOHUTOP TFT 17"Acer 1716 Fs
(700;1.5ms, 1280x1024), xoMmbroTep Aitst paboOT € ACIOBBIMH M aHATUTHYECKUMHE TTporpammamu Monurop TFT17"LGL1718S.

VueOHO-HarIsIHbIE T0COOUS:

MynbTuMenuitHas npeseHTamus, Tadiauia MeHeneena.

IIporpamMmmMHoe obecrieueHue:

MS Windows XP Professional SP2 mist BY30B. Jluniensuu 6eccpounsie. ['oc. Korrpakt Ne 300 ot 08.10.2008 r., MS Office 2007.
Jnuensuu 6eccpounsie. Jlunensus Ne 44664774 ot 09.04.2008 r., [1O «AntuBupyc Kacnepckoro» JInieH3nOHHBII JoroBop No
1013/K-2773 ot 11.12.2017 r.

2. YueOHas ayAuTOpHs JJIs IPOBEICHUS 3aHATHIH CEMHUHAPCKOTO THIIA

OcHoBHOE 000pyIOBaHNE:

KomruecTBo mocamounbix Mect — 44, yaebHast Me6enb, Tia3Mernsiii Teesuzop LG 50PV350 50", noyroyk iRUPatriot 707 coreWin8
— HNEPeHOCHOM, aKyCTHYeCKask CHCTEMA.

yqe6HO-HaFJ’I${,Z[HLIC mocoous: MyHLTHMCHHﬁHaZ Ipe3CcHTanus.

IIporpamMmMHoe obecrieueHue:

MS Office 2010 Pro. (Ne nuriensuu: 48780632, Jlunensnonnoe cormamienne Open License 687532192ZE1307. Mara ¢ 11.07.2011.),
PSPP (cBoboaHoe nporpamMmmuoe obecneuenue, unensus GNUGPL).

3. YueOHas ayuTopus 1j1si POBEICHHS J1a00PATOPHBIX 3aHATUH

OcHOBHOE 000pyOBaHNE: CIIELMATU3UPOBAHHAS 9PTOHOMUYHAsE MeOETb A1l paOOThI 32 KOMIIBIOTEPOM. ABTOMAaTU3UPOBAHHEIE
paboune mMecta Ha 11 oOyuaromuxces, 1 npenogasatens. 12 TTK ¢ JIMIIEH3MOHHBIM POTPAMMHBIM 00ECIICUCHHUEM.
MarHuTHO-MapkepHas qocka. MaTepaktuBHas nocka SMARTBoard 660 anaronans 64”/162/6 cm. Ilpoextop INFOCUSIN 36.
Axyctudeckas cucrema 2.0 Sven SPS-678.

IMporpammHoe obecnieuenue: MS Windows XP Professional SP2 s BY30B. Jluniensun 6eccpounsie. ITaptust Ne PC 545926 ot
20.12.2007 r.

MS Office 2007. JIuniensuun 6eccpounsie. JIunensus Ne 44664774 ot 09.04.2008 r.

MS Windows 7 Professional. JIntiensuu 6eccpounsie. Jlnmensust Ne 48382516 ot 10.11.2010 1.

MS Office 2010. JIunensun Geccpounsie. JIunensus Ne 48382516 or 10.11.2010 .

MS Windows 10. JIunensuu 6eccpounsie. 'oc. Konrpakr Ne AD-44/57/18 ot 30.10.2018 1.

MSOffice 2016. JIunenszuu 6eccpounsie. ['oc. Kontpaxr Ne AD-44/57/18 ot 30.10.2018 .

4. ITomenienue 715l CAMOCTOSTENBHOM paboThl: UnTanpHbri  3am Ne 1

OcHoBHOE 000pyiOBaHue:

KonnuectBo nocanounsix Mect — 50, 5 IepcOHAIBHBIX KOMIBIOTEPOB C NOJKIIOYEHUEM B ceTh «IHTEpHET», HEOrPaHUUEHHBII JOCTYI
k OBC u B/l, yueOHas meOenb, KOHAUIIIOHEP.

IMporpammMHoOe obecnieueHue:

Microsoft Windows 10 Pro. (JInensuu 6eccpounsie. Jlorosop Ne AD-223/28/18), MicrosoftOffice 2016 Pro (JInuensuu 6eccpovHsie.
Jorosop Ne AD-223/28/18), KoncynbranT [Tnroc (Cornamenue o corpyanndectse Ne 31 ot 20.05.2003 ¢ pernoHanbHbIM

MH(MOPMAIOHHBIM IIEHTPOM  00IIEPOCCHIICKOI CETH pacIpoCcTpaHeHHs MpaBoBoi mHpopMarmn), [10 «ArTHBHpYC Kacmepckoroy»
(JInuensuonnsiit gorosop Ne 1013/K-2773 ot 11.12.2017 1.).

Wnu unele, ynoOHbIe U1 00y4aronierocs, HOMEIeH s 1JIsl CAMOCTOSATENILHON paboThl C KOMIBIOTEPHOM TEXHUKOM U ¢ BO3MOKHOCTBIO
noJKiroueHus Kk cetu "MHTepHeT" U 00ecneueHreM I0CTyIa B AIEKTPOHHYIO HH(OPMAIIMOHHO- 00pa30BaTeIbHYIO CPELy
YHHMBEPCUTETA
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9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUTIIJIMHBI (MOZY JIST)

OCHOBHBIMH BUJIAMH CaMOCTOSITEIIbHOM PabOThI CTYICHTOB SIBISIFOTCS: paboTa ¢ OyMakKHBIMH UCTOYHUKAMU UH()OPpMAIHH
(KOHCIIEKTOM, KHUTOH, METOTMYECKUMHE yKa3aHUAMH), pad0Ta C ICTOYHUKAMU CeTH MHTepHeT U TeMH IPOrpaMMHBIMH IIPOIYKTaMH,
KOTOpPbIE PEKOMEHJOBaHbI IIPETIOAABATENIEM.

W3y4arth Kypc peKOMEHIyeTCs 0 TeMaM B COOTBETCTBUH € MIPOTPaMMOM AUCIUIIMHEI pABHOMEPHO B T€UEHHE Bcero cemectpa. He
CIIeyeT MePeXoIuTh K U3YUEHHIO MOCIEeyIOUIel TeMBbI, TI0Ka MaTeprall IpeAblIyleld TeMbI HE YCBOEH.

W3y4ars MaTepuain, OTHOCSIIMACS K IaHHOU TeMe, CIeyeT 10 OXHOMY HIM HECKOJIBKAM U3 PeKOMEHIOBAHHBIX Y4eOHUKOB. {1t
IOKCKa HEOOXOAUMBIX CBEJICHUI B yueOHMKE MOKHO HCIIOJIb30BaTh NPEAMETHBIH yKa3aTelb B KOHIIE KHHUTH.

[Mpu n3ydennn MaTeprana o KOHCIIEKTaM JIEKIUi ciieyeT oOpaiars BHUMaHIe Ha IPUBOJUMBIE B JISKIMAX CCBUIKH ceTH HTepHeT.
CryneHry cienyet 6ojblie “IKCIepUMEHTHPOBATE ¢ HUIMH, U3Yy4aTh CIIPABOYHYIO CUCTEMY, Pa3IMYHbIE BO3MOXHOCTH U CEPBUCHI
COOTBETCTBYIOIIMX caiiToB. Oco00oe BHIMaHNE HEOOXOAUMO YIEINSATh aHTJIOA3BIYHBIM PeCypcaM, MOCKOIBKY MOAABIISIONIEe
GOJIBIIMHCTBO HAY4YHOW HH(OpMAIMK MyOJUKYeTCsl Ha aHTJIMICKOM si3bIke. [Ipy 3HaKOMCTBE ¢ OAOOHBIMU pecypcaMu He ciellyeT
“00sThCS” aHTIIMICKOTO SI3bIKA, PH HATMYWH 3aTPYJAHCHUIA KEJIaTeIbHO MOJIb30BaThCS OHJIAWH MEPEBOAYMKAMH W/HITH CIIOBapSIMHU.
[epen ocymiecTBaeHnEM JIFOO0TO MOKMCKa HHOOPMAIIMHU CIEAYET TIIATEIbHO IIPOAYMBIBATh CTPATETHIO: BHUMATEIILHO OJIXOIUTh K
BBIOODY KITFOUYEBHIX CIIOB, 3apaHee MPOIyMBIBATh HX JOTHUECKHE KOMOMHAIIMHI, 3HAKOMHTBCS CO CIIPABOYHON CHCTEMO TOTO HITH
WHOTO MHCTPYMEHTA IOKMCKa | T.J1. B mpornecce norcka Heo0Xo1uMo oOpalaTh BHUIMaHHE Ha PEIEBAHTHOCTD BBIIaBAEMBIX B IIPOIIECCE
MoucKa IOKyMeHTOB. [Tpu noucke nHpopmaiuu B pehepaTHBHBIX 0a3ax JTaHHBIX JKEIATEILHO 3alIOMHUHATE/3aIMCHIBATH (haMUITUN
aBTOPOB pabOTAIOMINX 10 HHTEPECYIOLICH CTYIEHTa TEMATUKE U OCYLIECTBIISTh MOUCK IPYTUX paboT AaHHBIX aBTOpOB. [Tocie kaxkaoro
MOMCKa HEOOXOIMMO AETalIbHO (DMKCHPOBATh HH(GOPMALIMIO 0 HalIEHHBIX TOKyMEeHTaX (yKa3bIBaTh KOT/a MCKaH, IJIe UCKaJIH, KaKue
KITFOUEBBIE CJIOBA UCIIOJIL30BAIIM U T.J.). OTO BCE OTHOCHUTCS KakK K TEKyIIei padoTe, Tak ¥ MOJArOTOBKE K HAITMCAHUIO TECTOB U
pedepaTos.

B cityuae nmpuMeHeHuUs npu 00y4eHUN TUCIMIUIMHBI JISKTPOHHOTO 00yYEHHSs, TUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTHIA
oOIIeHHe 00yJarOIIUXCs M MPENoJaBaTels OCYIIECTBISIETCS B pEKUME Kak peanbHoro (mporpamma Microsoft Teams), Tak u
OTJIOXKEHHOTO BPEMEHH (CHCTEMa IMCTaHIIMOHHOTO 00yueHus Moodle, sekTpoHHas mo4ra).

Bonburyro yacte BpeMeHH 00y4aronuecs cCaMOoCTOSITENbHO paboTaloT ¢ y4eOHO-MeTOIMYeCKUMH MaTepraiamMu. CTyIeHTbl UMEIOT
BO3MOKHOCTh KOHCYJIBTUPOBATHCS C IPETIOIaBaTelIeM 110 BCEM BOIIPOCaM, BOSHHKAIOIINM B XOJI€ CAMOCTOSTEIbHON padoThI
MIOCPEJICTBOM 3JIEKTPOHHOI! 1ouThI, coodmenuii B Moodle u Skype.

Joctyn obyyaronierocst K y4eOHBIM pecypcaM B peKUMe OTIOKEHHOTO BPEMEHH, CAMOCTOSTEIEHOM PadOThI OCYIIECTBISIETCS Yepes3
ceTb VIHTEpHET B y10OHOM JIJIsl HErO MECTE, BPEMEHHU H TEMIIE.

[pu 0Oy4eHun JIUII ¢ OTpaHHISHHBIMUA BO3MOKHOCTSIMH 3I0POBbS dJIeKTpoHHOE 00ydeHue (D0), IMCTaHINOHHBIE 00pa3oBaTeIbHbIE
texnosoruu (JIOT) npemycMaTpuBaroT BO3MOXKHOCTb IIpUeMa-niepeiayn HHGpOpMaIuy B TOCTYIHBIX Ui HUX (popMax.

Peammzanus aucunmmuael ¢ npumeHerneM D0 u JIOT ocymecTsisiercs Ha ocHoBaHUH «[10105keHMs 0 peann3aui OCHOBHBIX H
JOIIOJIHUTCIIbHBIX O6p3.30BaTeJ]belX porpaMm € IpUMEHEHUEM DJIEKTPOHHOT'O 06yqel-11/1$1 U AUCTAaHLMOHHBIX O6p3.30BaTCJ]bH]>IX
TEXHOJIOTHH B (he/iepalbHOM TOCYIapCTBEHHOM OIOKETHOM 00pa30BaTeIbHOM YUPEKICHUH BBICIIETO 00pa3oBaHus «YemssOnHCKui
roCyJapCTBEHHBIN yHUBEpCHTET», «[loJI0KeHHs O MOpsIKe 3a4eTa 00y4aOIIUMUCS 10 OCHOBHBIM MPO()ECCHOHATBHBIM
00pazoBaTesbHBIM porpaMMam Beiciero oopazosanus B ®I'BOY BO «Uenl 'V pe3ynbTaToB OCBOCHHS B OpraHU3ALUAX,
OCYILECTBISIOINX 00pa30BaTEIbHYIO JEATEIBHOCTD, YICOHBIX MPEIMETOB, KYPCOB, JUCIHILIHH (MOIYJICH), PAKTHK,
JIOTIOJTHUTENBHBIX 00Pa30BaTENBHBIX MPOTPaMM») OCPEICTBOM dIIEKTPOHHON HH(POpMAMOHHO-00pa3zoBaTensHol cpensl PTBOY BO
«Henl'V».

B ncximounTenbHBIX cirydasx (Gopc-Makop | T.11.) IPH peanu3anny 00pa3oBaTeNbHOM qesrenbHocTH ¢ mpuMenernem D0, JJOT moryT
MIPUMEHSTH KOMIIOHEHTBI, HE BXOJISIIIIUE B TIEpEUEHb AIEKTPOHHON HH()OPMAIIMOHHO-00pa30BaTEIbHOM Cpepl.

10. CHIEIIMAJIBHBIE YCJIOBUA OCBOEHUS JUCIUIIIMHBI OBYYAIOIIIMMHUCS C UTHBAJIMJHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXHOCTSMMU 310POBbA

OcBoeHMe AUCUUITIIMHBI UHBAJIMIAMH H JIMIIAMH C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3710POBBSI OCYILECTBIISIETCS C UCIOIb30BaHHEM
CHENUANBHBIX TEXHUYECKUX CPEACTB U MH()OPMAIIMOHHBIX TEXHOJIOTHH, MPENOCTaBIAEMBIX PecypcHBIM Yy4eOHO-METOANYECKUM
LEHTPOM N0 OOYY4EeHHIO MHBAIMIOB M JIMI C OIpPaHUMYEHHBIMH BO3MOXKHOCTSAMH 3110poBbsi Yenl'Y mo 3ampocy oOywarorerocs
(MOOMIBHBIE CHENHANBHBIC TEXHUYECKUE CPEJACTBA JJIsl JIMI C HAPYHICHUSMH 3PEHHS M C HapyIICHHEM CJIyXa, acCHUCTHBHBIC
MH()OPMAOHHBIE TEXHOJIOTHH).

[Ipu HeoOxomumocTH st OOYYalOUIMXCS C HApYUIEHUSMHM 3pEeHHs Ha pabodnMx MecTax Uil NPOBEACHUS NPAKTHUECKUX WIH
1a00paTOPHBIX 3aHATHH YCTAHABIIMBACTCS CIEIMAIbHOE MPOTrpaMMHOE olecredeHue (MporpaMma pedeBOi HaBUTAIUH, PEUEBbIC
CUHTE3aTOPbI, SKPAHHbBIE JYIIbI).

B yueGHble ayauTopuu obecrieunBaeTcsi OECIpensSTCTBEHHbBIN AOCTYN AJsi 00YYaIOUIMXCS ¢ WHBAJUIHOCTHIO U C OTPAHUYCHHBIMH
BO3MOKHOCTSIMH 30POBbs. B Kak10i# ayauTOpHy, rlie 00yJaroTcsi HHBAUIBI U JIHIA C OrPAHHYSHHBIMUA BO3MOYKHOCTSIMU 37I0POBBS,
IpeyCMaTPUBACTCSI COOTBETCTBYIOLIEE KOTUUECTBO MECT [UIsl OOYJAIOMUXCS ¢ YI€TOM HapyIIEHUH UX 310POBbS.

© ®I'BOY BO «Henl'V»
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Pabouas nporpamma aucuuminasl "KBantoBas Xxumus" o HampaBiIeHUIO TOATOTOBKY (cneuuansHoct) 04.05.01
"dyHnameHTaNbHas ¥ NPUKIaHAs XUMUS" HalpaBiIeHHOCTH (mpodmo) @yHnaMeHTanbHas ¥ TPUKIIaTHAS XUMHUS crp. 11
OI'BOY BO «Henl'V»

J111s1 OCBOGHMS AUCIMILTUHBI HHBAJIMIAM U JIUIAM C OTPAHUYCHHBIMHI BO3MOKHOCTSMHE 3I0POBBSI TIPEIOCTABIISACTCS JOCTYIT K IEYATHBIM
HCTOYHHUKAM, UMEIOIIIMCS B HayuHoil 6ubnrorexke Yenl'V, ¢ HOMOLIBIO CIELHMATBHBIX TEXHHYECKAX CPEACTB; JOCTYII C IIOMOIIBIO
CHEIHATBbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEICTB K IJIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B (DOpME SJIEKTPOHHOTO
JokyMeHTa B poHme HayuHo# OubnroTekn Yenl'Y MM 371eKTpOHHO-OMOIMOTEUHBIX CHCTEMAX.

Y4eOHO-METOIMUECKHE MATePHANIbl [T O0YYAIONIMXCS U3 YHCJIA WHBAIHUIOB U JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI
MPEIOCTABISIIOTCS B hOpMax, alaliTAPOBAHHBIX K OTPAHUYCHHUSIM UX 3I0POBbSI U OCOOCHHOCTSIM BOCTIPHATHS HH(MOPMAIIHH.

J11st MHBANKIOB U JIMI[ C OTPAHHYCHHBIME BO3MOXKHOCTSIME 3/J0POBbSI OCBOCHHE TUCLMILUTMHBI MOXKET OBITh YaCTHYHO MJIH IIOJHOCTHIO
OCYIIECTBIICHO C UCTIOIb30BAaHUEM JUCTAHIIMOHHBIX 00PAa30BATEIbHBIX TEXHOIOTHH.

Ilp mpoOBeOeHHH NPOMEKYTOYHOW AaTTECTAlMH MO TUCLMIUIMHE OOYYarOIIMMCS C HMHBAJIUAHOCTBIO M C OrPAaHHYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBBSI O00ECIIEUMBACTCSl 10 UX 3asABJICHUIO MPEIOCTABICHHE B JIOCTYHNHOW (hopMe B 3aBUCHMOCTH OT HX
WHIWBHIYaJbHBIX OCOOCHHOCTEH HHCTPYKUMH O IOPSAKE IPOBEACHUS MPOMEKYTOYHOM aTTECTAllH, OLCHOYHBIX CPEICTB H
BO3MOXKHOCTH OTBETOB Ha 3aJlaHus (MMCbMEHHO Ha OyMare, HabOp OTBETOB Ha KOMIIBIOTEPE, MHCHMEHHO IpudToM bBpaiins, c
HCIIONIB30BAHUEM YCITyT ACCHCTEHTA, YCTHO).

ITpu npoBeieHUH MPOLIEAYPHI OLICHUBAHUS PE3YJIbTATOB 00YUCHHSI WHBAIHUIOB U JIUI] C OTPAaHUYECHHBIMU BO3MOXHOCTSIMU 3IOPOBBSI
IpeIyCMaTpUBAETCs MCIIONb30BaHue peaoctapieHHbx enl'V mwin cOOCTBEHHBIX TEXHUYSCKUX CPEICTB, HEOOXOMMBIX UM B CBSI3H C
UX WUHIUBUAYAJIBHBIMH 0COOCHHOCTSMH. [Ipu HEOOXOJUMMOCTH WHBAJIUAAM H JHMIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 30POBbBSI
MPEIOCTAaBISICTCS AOMOJTHUTEIBHOE BPEMs [UTsl IIOArOTOBKH OTBETA HA 3a/IaHUsI, POLEAypa OLCHUBAHUS PE3yJIbTATOB OOYUCHHS 110
JCITUIUTAHE MOYKET MIPOBOJUTHCS B HECKOJBKO ITAIIOB.
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