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1. Ilesin ocBOEHUS AUCHMUILIMHBI

Hensmu nucuMIIMHBI «KBaHTOBAas MEXaHUKA U KBAHTOBAs XUMUS» ABJIAIOTCH:

e (opmupoBaHUE MPEICTABICHUN O COBPEMEHHOMN TEOPETUIECKON XUMUM;

e npuoOpeTeHre 3HaHWN, YMEHUHN 1 HaBBIKOB JJIs UCCIIEIOBAHMS CBOMCTB MOJICKYJISIPHBIX CUCTEM U
pELICHUS TEOPETUYECKUX 3a]1a4 XUMUH.
3agayamMu AUCHUILIMHBI «KBaHTOBas MEXaHUKA U KBAHTOBAsI XUMUSD» SABJISIIOTCSH:

- PaCKpBITh OHATUIHBIN anmapar KBaHTOBOW XUMUH;

- chopMupoBaTh NMpeACcTaBiIeHUsI 00 OCHOBAX TEOPUHU CTPOSHUS aTOMOB M MOJIEKYJI, O CX€MaX PeIIeHUs
ypaBHeHus [lIpenuHrepa s aToMOB ¥ MOJIEKYT;

- chopMHpOBaTh HAYAJIbHBIE HABBIKU MMPAKTUYECKOTO UCIOJIBb30BaHNS KOMIIBIOTEPHBIX IPOTPAMM JUIS
pemeHus 3a1a4 TEOPETUIECKON XUMUH;

- chopMHUpOBaTh HAYAIbHBIE HABBIKH MPAKTUYECKOTO UCIIOJIb30BAHUS KBAHTOBO-XUMUYECKUX MPOTPaMM
JUIsl OTIMCAHUS CBOMCTB aTOMOB M MOJIEKYJI.

-chopMHpoOBaTh YMEHUS aHAIU3UPOBAThH PE3YIbTaThl KOMIIBIOTEPHOTO SKCIIEPUMEHTA.

2. MecTto nucuunjnHbl B cTpykrype OIl

JlucuuiuinHa  sSBISICTCS  00s3aTeNbHOM JTUCHUIUTMHON; OTHOCHUTCS K 4YacTH,  (OPMHUPYEMOM
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUN

VYcnemHoe OCBOGHHE JaHHOM IUCUMILIMHBI OyAeT crnocoOCTBOBaTH TOTOBHOCTH CTYJIEHTOB K
OCBOCHMIO JHUCHUMIUIMH: «MeToApl aHaiu3a U KOHTPOJII HAHOCTPYKTYPUPOBAaHHBIX  MaTEpHAJIOBY,
«KommnbroTepHoe MozenupoBaHHE HaHocUCTeM», «OpraHudeckue IUIEHKH M MOHOCIoW», «Pu3nka
KUJKUX KPUCTAIIOBY», MPOXOXKIACHUIO NpakTHKU «HayuHo-nccienoBaTenbekas paboTay, BHIMOTHEHUIO
BKP.

CrylieHT, NpUCTYNAOMKK K U3yYSHHIO JUCLHUIUIMHBI, 10JKEeH 001a1aTh 3HAHUSAMHU, YMEHUSIMH,
HAaBBIKAMM, [TOJTy4YEHHBIMHU PaHee B XOJ€ U3y4ECHUs TUCIMIUIMH: «Marematukay, « Puznkay, « XuUMHsD.
Ji1s 0CBOEHHUS JAHHOM TUCLUIUIMHBI 00yUarOIIUNCS JTOJIKEH:
3HATh:

- OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYUHBIX JTUCIUILIMH: MaTeMaTHKH (ai1redpa, reoMeTpus,
MaTeMaTUYeCKUW aHaJIN3, BbICIIAas MaTeMaTUKa), PU3UKU (KJaccuueckas U BOJIHOBAs MEXaHHUKa,
aToMHas (hu3muKa), 00IIeH XUMHUU.

yMeTh:

- paboTaTh ¢ KOMIIBIOTEPOM Ha YPOBHE M0JIb30BATEI;

- pemaTh MaTeMaTHYECKUE 3aJa4H;

- IPUMEHSTh OCHOBHbBIE 3aKOHBI XUMHH MPU 00CYKACHUU MOJTyYEHHBIX PE3YJIbTaTOB.

HMmetsb: npakTrueckuil onbiT/MIMeTs HaBBIKU:

- IEPBUYHBIE HABBIKM PEIICHHUS MAaTEMAaTUHYECKUX W MPUKIIAIHBIX 3a4a4.

JIMCUMIUIMHBL U TIPaKTHKH, Ui KOTOPBIX OCBOCHME JAaHHOW JMCHUIUIMHBI HEOOXOIUMO Kak
MIPEALIECTBYIOIIEE:

«Meronpl aHalM3a M KOHTPOJS HAHOCTPYKTYpPUPOBAHHBIX  MaTepuasioBy», «KommbprorepHoe
MOJICJINPOBAaHNE HAHOCUCTEM», «OpraHHYeCcKHUe IIIEHKA U MOHOCIION», «DHU3nKa )KUAKUX KPUCTATIIOBY,
npaktuka «HayuHo-uccnenoBarenbckas padbotay, BoimonHenue BKP.

3. Ill1anupyemMble pe3yJbTaThl 00yUeHHUsI 10 THCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHHIO KOTOPHIX CIOCOOCTBYET IMCIHUIIINHA

[Tpu ocBOGHUU TUCHMITIMHBI (POPMUPYIOTCS CIEAYIOUIMe KoMIeTeHIMN B cooTBeTcTBUU ¢ PI'OC
BO 1o jaHHOMY HanpaBIeHHIO MOITOTOBKH:

a) YK-1. CrnocobeH ocCymecTBISATh IOUCK, KPUTHUECKHH aHalmu3 W CHHTE3 WH(OpMaluy,
NPUMEHSATh CUCTEMHBIN TIOJIXO/T JJISl PEIICHUS TIOCTABIICHHBIX 3aa4



OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
28.03.01 HaHOTeXHOJIOTUH U MUKPOCHCTEMHAs TEXHUKA
(Marepuaiibl MEKPO- ¥ HAHOCUCTEMHON TEXHUKH)

B) [IK-1. CmocobeH  oCymecTBISATh MPOPECCHOHAIBHYIO ACATEIBHOCTh C YYE€TOM 3HaHUH
TEOPETHUUECKUX U MPUKIIATHBIX OCHOB MaTepHUAJIOBEICHUS, MUKPOMEXaHUKH U COITpoMara

3.2. IlepeyeHs MIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO AUCHHUILUINHE, COOTHECEHHBIX ¢
HHAUKATOPAMM 10CTHKeHUSI (POPMUPYEMbIX KOMIIETEH UM
B pesynbrare ocBOCHUS TUCIUTLINHBI 00yJatONIUICs TODKEH:
3HATh: - OCHOBBI KBAHTOBOM MEXAaHUKH M KBAaHTOBOU xumuu YK-1,
- OCHOBHBIE KOHIIEIIIUU U CIIOCOOBI KBAHTOBO-XUMHUYEeCKUX pacueroB [1K-1.
Ymerb: - paboTaThb C KOMIIBIOTEPOM Ha YPOBHE IOJIb30BATENs U NPUMEHATH 3aKOHBI KBAHTOBOM
MEXAHUKH ISl ONMCAHUS 3JIEKTPOHHBIX CBOMCTB aroMoB U Moiiekyn YK-1, ITK-1,
- BBINOJHATh KBAaHTOBO-XUMHMYECKHE PACUETHI 3JIEKTPOHHOI'O CTPOECHMS MPOCTHIX MOJEKYHI C
MOMOIIbI0 COBPEMEHHBIX MPOrPAMM U BBITIOIHATH aHATIU3 PE3yJIbTATOB PACUETOB, BKIIOYAIOIIUN
paccmoTpenue auarpamM MO, sHEpruu HOHU3aUUU MOJIEKYJIbL, 3apsI0B Ha aTOMax, UIOIbHBIX
momenTos I1K-1;
- TPUMEHATH OCHOBHBIE 3aKOHBI XUMHUHU MPHU OOCYXJACHUU MOIYyUYEHHBIX MaTeMaTHYECKUX
pacyeToB U Pe3yIbTaTOB KOMIbIOTEpHOTrO MoAenupoBanus YK-1, ITK-1.
HNmers npakTuyeckuii onbiT/UMeTh HABBIKH:
- UCTIOJIb30BAHMSI OCHOBHBIX 3aKOHOB KBAaHTOBOW MEXaHUKH M KBAaHTOBOW XUMHUU IIPHU PEIICHUU
npodeccuoHaNBHBIX 337]a4 U 00CYKICHHUH MOJIy4eHHbIX pe3ynsTaToB YK-1, ITK-1.,
- HaBbIKaMM PalbOThl C TPOrpaMMOM JiI KBAHTOBO-XMMHUYECKHUX pPACYETOB M HaBBIKAMHU
BBIMIOJTHEHHSI aHalu3a pe3yJbTaTOB pacueTa IO BBIXOAHOMY dailly, a Takke HaBbIKaMU

CPaBHMTEJIBHOIO aHAJINM3a AIEKTPOHHBIX M NEOMETPUYECKHX XapakTepucTtuk moisekyn YK-1,
I1K-1.

4. O0beM U coaep:KaHMe TUCHHIIIUHBI

OO0BbeM IUCIMIUIMHBI COCTaBISIET 3 3aueTHBIX eauHuUIlbl (108 akameMudeckux 4acos).

4.1. Conep:kanue NAUCHUILIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHAAMH H
TPYAOEMKOCTBHI0 3aHATHI JTeKIHOHHO-CEMHHAPCKOr0 THNA

OO0beM MHOW KOHTaKTHOH pabOThl M CaMOCTOSATENBHOM paboThl 00ydarolierocs Mo JUCIHUILIMHE
yKa3aH B yueOHOM IUTaHe 00pa30BaTEIbHON MPOTPaMMBI.

Ne Bunsl 3aHATHNA, UX DOopMBI TEKYLIETO
m/ Pasnensr (Tembr) o0beM (B ak.uacax, 1o KOHTPOJIS YCIIEBAEMOCTH
I JTUCIUTLTAHBI o OYHO1/3204HOM (mo ouHoi/3a04HOM popme
§ dbopme 00yueHus) 00yUCHHS)
3 3ansatus | 3aHATUA
© JICKIIMOH | CeMHUHap- @®opMBI TPOMEKYTOTHOM
-HOTO CKOTO aTTecTaluu
TUTIA THTIA
1. | Onucanue COCTOSIHHSI CUCTEMBI B | 6 6 6 OTyeTsl MO MNPAKTUYECKUM
KBaHTOBOM MEXaHUKeE. paboram (2).
Bosopoionoo0HbIe aTOMBI.
2. | MHOTORIIEKTpOHHBIE aToMbL. | 6 6 6 OT4ersl MO MPAKTUYECKUM
[TpubnuxeHHbIe METO/IbI pabotam (2).
pelreHus KBaHTOBO
MEXaHMYECKUX 3a/1a4.
3 | Teopust ~ XUMHUYECKOW  CBs3U. | 6 4 4 OT4ersl MO MPaKTUYECKUM
OHodJIeKTpOHHAs MoJekyna Ho™. pabotam (2).
Metoxg MO-JIKAO.
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4 | MHOTOJIEKTPOHHBIE ~ MOJIEKYJBL. | 6 6 6 Ot4ersl MO MPaKTUYECKUM
Meroapl pemnieHus JIEKTPOHHOTO paboram (2).

BOJIHOBOTO  YpaBHEHHUS  JUIA
MHOT03JIEKTPOHHBIX MOJIEKYJI.

5 | 'eomerpuyeckoe cTpoeHue | 6 4 4 OTyeTbl MO MNPAKTUYECKUM
MHOT'0aTOMHBIX MOJIEKY!L. paboram (2).
I'eomerpuueckue napameTphl.

MeTto b1 OTpe/IeTICHUS
re€OMETPHUECKOTO CTPOCHUS
MOJICKYII.

6 | XKecrkue u HEe)KecTkhe | 6 4 4 OT4erbl MO MPAKTUYECKUM
MOJICKYJIBI. pabortam (2).

7 Crpoenue GbynnepeHoB nu| 6 4 4 OTyeThl MO MPAKTUYECKUM
HaHOTPYOOK. paboram (2).

Omuem no  3auemuomy
3QA0AHUIO

HUTOI'O: 34 34

4.2. Pa3BepHyTO€ ONMCAHUE COAEPKAHUA TUCHMILIUHBI 110 pa3jienaM (TeMam)

1. Booopooonoooouvie amomul.

Oneparop ['amuibrona. I'paHn4HbIE yCI0BHs U KBAaHTOBbIE uncia. [loTeHIManpHas U MonHas dHEprus
JJIEKTPOHA B aTOME BOJOpOJA. YPOBHU DSHEPrUU U CIEKTP BOAOPOAOINOA0O0HOro aroma. Bekrtop
OpOUTANBHOTO MOMEHTA KOJIMYECTBA JBM)KEHUS aneKkTpoHa. [Ipoekunu Bekropa MK/ Ha och BHEIIHEro
noJisi. BonHoBele pyHkunu. Pagnansaele u yriossle cocrasisomue AO, ux aHanus, rpaduku QyHKINHN.
[Tponukaromue u Henponukatonme AO. CruH anekTpoHa. [TomHble BOTHOBBIE PYHKIMU 3JIEKTPOHA. 6.
2. Mnoz031eKmponHbIie amombi.

[TpubnnKeHHbIe METO/BI pEIIEHHUs] KBAHTOBO-MEXaHUUECKUX 3a/1au.

Oneparop KHMHETMYECKONM M MOTEHIUAIbHON 3HEPruil Il MHOTO3JIEKTPOHHOro artoma. Omeparop
FamunbroHa. Meton Xaptpu. OmHodmekTpoHHOE mnpuOIMmKeHne. DddekTuBHOE mMone s I-TOro
anekTpoHa B atrome. DHeprust AO. OcToBHbIE U KYJIOHOBCKHE MHTErpasibl. [loiaHast 3HEprus 2JIeKTPOHOB
B aToOMe.

Meron caMOCOIIacCOBaHHOTO IOJS HAa NpPUMeEpe JBYX JJeKTpoHHOro aroma. IIpunmun Ilaynum u
onpenenurenu Crerepa. 3amper Ilaynu. TpeGoBaHus, NpeabsBiseMble K BOJHOBBIM (DYHKIUSAM
MHOT'O3JIEKTPOHHBIX CUCTEM.

Metoa Xaptpu-®oxa. OcToBHBIE, KyJTOHOBCKHE U OOMEHHbIE MHTErpabl. [lonHas sHeprus 3J1eKTPOHOB
B atome, sHepruss AO B Merone X®. Ilpubnmxennsie ananutudyeckue pynkuun AO. Pagnanbhbie u
yriaoBele cocraBisomue AO B MHOTOAJIEKTPOHHBIX aToMax. ATomHble opobutanu Cruerepa-3uHepa.
["ayccoBbl (pyHKIMU. DPPEKT dKpaHUPOBAHHUS 3JIEKTPOHOB B MHOTOIEKTPOHHOM arome. KoHcraHTa
sKpanupoBaHus. DddexTuBHbIil 3apsaa aapa. [IpaBuia A BeIYHCICHUS KOHCTAHTBI SKPaHHPOBAHUS.
Ouenka pa3mMepoB 1 s3Hepruii AO B MHOTO3JIEKTPOHHBIX aTOMax.

OJeKTPOHHBbIE KOH(PHUTYypallMi MHOTO3JIEKTPOHHBIX aTOMOB.. DJIEKTPOHHbIE YPOBHU, MOAYpPOBHHU, AO U
cnnH-AQO. Ilepumonnueckass cucTeMa »JJIEMEHTOB M KBAHTOBAas MeXaHMKa aTomoB. [loreHnman
MOHM3AIMH, CPOJCTBO K 3JIEKTPOHY, pa3Mepsl aToMOB, BajeHTHble AQO. V3MeHEHMs CBOWCTB aTOMOB
BJI0JIb psiioB U niepuoioB [1C.

3. Teopusa xumuueckoi ceazu.

Onnosnexkrponnas monexyna Ho'. Vpasuenue Illpeaunrepa mis MoneKyil. Pas3aenenue SIeKTPOHHOIO |
sepHoro nkeHui. [punmun bopaa-OnmnenreiiMepa. ['aMuibTOHHAH ISl MOJICKYIISIpHOTO HoHa Ho'.
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Meron wmomnekyspHbix opoutanei. I[lpubmmxenne MO-JIKAO. TpebGoBanus, TpeabsSBIsSIEMbIE K
koMOnHMpyeMbIM AO.

Pacuer sHepruu ¥ BonHOBOM (yHkimu mona Ho™. KynoHoBckuii, 0OMEHHBIM HMHTErpajbl, MHTErpa
NEePEeKPBIBAaHUS, MX 3aBUCUMOCTh OT PACCTOSIHUA MEXKIYy SApamMH. DHEPrud M BOJHOBBIE (DYHKLIUHU
OCHOBHOIO M IIEPBOr0 BO30YXkKJIEHHOro cocrosuus wona Hp'. Knaccudukamms MO aByXaTOMHBIX
MoJeky1. CBsi3pIBaIONINe, pa3pbixiistomue u HecssbiBatone MO. Cummerpust MO, o-, - u 6-MO.
MHOro31€eKTpOHHBIE MOJIEKYJIbl. MeTOApl pemeHusl 3IIEKTPOHHOIO BOJHOBOTO YPaBHEHHS JUIS
MHOT'03JIEKTPOHHBIX MOJIEKYJ. MeTon MONeKyIspHbIX opourtaneil. OnpHoanekrpoHHble cnuH-MO.
MHuoroasnexktpoHnHasi BoiHoBasi pynkuus. [lonHas sHeprus 3JeKTpOHOB B MoJjiekyne. BapuannoHHbIN
npuHuun Putna. YpasHenus Pyraana. BekoBoe ypaBHeHHE U BEKOBOH onpeaenuTens. Cxema mnpouecca
camocoryiacoBanus B Merone Xaprpu-doka-Pyraana.

4. Koppenayuonunwvie ouazpammol sl TOMO- U T€TEPOSJAEPHBIX ABYXaTOMHBIX MoJiekys. Onpenenenue
CBOMCTB MOJIEKYJI € oMo MeToga MO.

Meton MO nns MHOTORJIEKTPOHHBIX TOMOSIEPHBIX JABYXaTOMHBIX Mosekyl. [locrpoenne MO.
[MocnenoBarensHocTh MO 1151 Mosiekys1 ot Liz 10 Neo.

[eteposiiepHble AByxaToMHbIC MoJekyiasl. Mouekynst HF, LiH, PF u ngp. Jmarpammer MO.
Pacnipenenenuie 37€KTPOHHON IUIOTHOCTH, 3apsipl Ha aToMax B MOJIEKYJE, AUINOJbHBIA MOMEHT.
[TonsspHOCTH XMMHYECKOM cBA3M. Paznuunble Tunbsl guarpamm MO (S-S, s-p, p-p). Cesa3p Mexay
koddp¢unmentamu mpu AO Ha MO U KaueCTBEHHBIMH TPEACKA3aHUSIMU O MOJSPHOCTU XUMHUYECKOU
CBSI3H.

5. T'eomempuuecxkoe cmpoenue MHOZ0AMOMHBIX MOeKy]l. 1'eomeTpruueckue mnapaMmerpel. Meroabl
OIpE/IeNICHUs] T€OMETPUUYECKOT0 CTpOEHHsI MoJiekys. ['eomerpuueckue napamerpnl. KoBaneHTHbIE U
BaHJIepBaaIbCOBbI paauychl. OLlEHKa BEJIMYHH JIJIMH CBS3EH.

Teopust OTTaJIKMBAaHUS DJEKTPOHHBIX Map BaJIEHTHONM OOOJOYKU Ui MOJIEKYJ, UMEIOIIMX OJIUH
neHTpanbHblii atroMm (npumepsl Moiekyn AX2E, AX:E2, AXs, AXs3E2, AXes, AX3), g MOJeKys
OPraHUYEeCKUX COCTUHECHUH.

I'm6pummzanus AO u TOSIIBO

6. Kecmkue u mnexcecmxue monekyasl. IloBepxHOCTh MNOTEHIMANBHON »3Hepruu. I[Ipumepst
CTPYKTYpHOH HexecTkocTH. IloTeHnuanbHas ¢GyHKUMS BHYTpeHHEro BpaiieHus Moiekyiasl CoHe.
baprep BHyTpeHHero BpaiieHus. [Ipumeps! koH(popMalnii B pa3InyHbIX MOJIEKYJIaX.

7. T'eomempuueckoe u 31eKmMpPOHHOE CcmpOeHue TOINAPOMATHUUECKUX coennHeHui. [IpaBuio
XIOKKeJs.

8. Cmpoenue pynnepenos u nanompyoox.

9. Bovicokomonexynapuvie coeounenus. llomumep u moHomep. Peakius monumepusarnuu. Peakims
nojsukoHAeHcauuu. CTepeoperyiisipHble HEYIIOPSIOUYHbIE CTPYKTYPBI IOJUMEDA.

5. O6pa3zoBarejibHbIE TEXHOJIOTHHI

Jlexuuu: TpOBOJATCS B 00OPYAOBAaHHOM KOMITBIOTEPOM M MPOEKTOPOM KJIAacce B KIACCHUYECKOM
BapHaHTe U B BHUjIe Jieknuii-npe3entanuii B Microsoft Office PowerPoint.

[TpakTudeckue 3aHATUS: AKMUEHO-0esamenb bl ROOX00 K 00yUEHHIO CTYIEHTOB MO JTUCIMITIIMHE
«KBaHTOBasi MexaHMKa W KBAaHTOBas  XUMUS» pealM3yeTcss B HHAWBHUIYaJbHOM BBIIOJIHEHUU
IIPAKTUYECKUX 3aJaHuil, 10 TEMaTHKE COBMAJAIOUIEN C MarepualoM Jieknuil. Bce mnpakruueckue
3aJJaHUs BBIMOIHSIOTCS ¢ ucnonb3oBanueM PC. OTueTsl BBIMOIHSIOTCS CTYJEHTAMU KaK B AJIEKTPOHHOM
BUJIE, TaK U IMCbMEHHOM BHJIE.

6. YueOHO-MeTOIHYECKOE 00ecreYeHre CaMOCTOSITeJIbHOI padoThl 00y4aroLIuXCst
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IIpu camocrostensHolt pabote (CPC) cryaeHTam mpenjaraercst MCIOJIb30BaTh MaTepUalibl JICKIUH,
JTUTEPaATypy U3 JOCTYIHBIX AICKTPOHHO-OMOIMOTEYHBIX CHUCTEM M PA3IIUYHBIX JIEKTPOHHBIX PECYPCOB.
Texymas u onepexaromass CPC, HanpaBieHHass Ha yriyOJICHHME W 3aKpeIIeHWe 3HAaHWUH, a TakkKe
pa3BUTHE MPAKTUYECKUX YMEHHM 3aKIII0UaETCA B:

- paboTe CTYJIEHTOB C JIGKIIMOHHBIM MaTepuajoM, MOWUCK W AaHaJu3 JIUTEPaTypbl M AJIEKTPOHHBIX
HUCTOYHUKOB MHPOPMAIUH 110 33JJaHHON TpodIIeMe;

- IOATOTOBKE OTYETOB K MPAKTUYECKUM pabOTaM B COOTBETCTBUE C TPEOOBAHUSAMHU.

- IOATOTOBKE K 3a4€Ty.

Metoauueckuii mMaTepuan Mo OOECIEYEHHIO CaMOCTOSITENIbHOM padOThl CTYJIEHTOB MPUBOIUTCS B
npuioxxkenuu 1 k PIL.

7. XapakTepHCTHKA OLICHOYHBIX CPeICTB JUIA TeKyllero KOHTPOJIsI YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTeCTANMU 00yYAaI0IMXCS 110 JUCHHILIMHE
B kadecTBe OIICHOYHBIX CPEICTB ISl MPOBEICHHS TEKYHIETO KOHTPOJIS BBICTYMAIOT: TpeOoBaHUS K
IPE/CTAaBICHNUIO OTYETOB 10 MPAaKTHYEeCKUM paboTam. Bompocs! k 3auery.
Tumnosele BapHaHTHI BOIIPOCOB M 3aJaHMM HaxonsaTcs B npuiokeHnu K PII B pasznmene «®Donpg
OLICHOYHBIX CPENICTBY.
B kauecTBe OIIEHOYHBIX CPENICTB JJIs MPOBEACHHS TEKYIIETO KOHTPOJIS BBICTYMAlOT: TpeOoBaHus K
IPEJCTAaBICHUIO OTYETOB O IPAKTUYECKUM paboTaMm.
B kadectBe WTOroBOrO KOHTPOJISI MCHOJIB3YE€TCSl OTYET B BHUAE IPE3CHTALMM, B KOTOPOHU
IIPEJICTABJICHbl PE3yJIbTAThI 3a4E€THOTO 3aJaHHUS.

KpI/ITepI/II/I M IIKajJa OCHKHU!
- OIICHKA «3a4Y€T» BBICTABIACTCA CTYACHTY IMPHU HAJINYHUU OTUCTOB IO IMPAKTUICCKUM pa60TaM u
BBICTYIIJICHUSA C Hp63€HTaI_[I/IeI>’I PE3YJIbTATOB 3a4€THOT'O 3aJaHU.

8. YueOHO-MeTOAMYeCKOe M MH(OPMALMOHHOE 00ecnevyeHre TUCHHIIUHBI
OcHoBHasi yueOHasi IuTeparypa:

1. Bapanosckuit B.I1. KBanTtoBas MexaHunka U KBaHTOBas XUMUsS [DIEeKTpOHHBIN pecypc] : YuebHoe
nocobue / bapanoBckuit B.JM. - M.: Axkanmemus, 2008. — 384 c. Pexum pocryna
http://www.Kinetics.nsc.ru/chichinin/books/spectroscopy/baranovskiiO8.pdf ~ (mata  oOpamenus
30.11.2015).

2. boxenko, K. B. OcHOBBI KBaHTOBON XUMHM [DJEKTpOHHBIA pecypc] : koHcmekT jgekuuid / K. B.
boxxenko. - M.: Poccuiickuii yHuBepcuter apyx0b HapomoB, 2010. - 126 c. Pexxum mocryma:
http://biblioclub.ru/index.php?page=book&id=115718 (mara obpamenus 30.11.2015).

3. Benpunckuii P.B. KBanroBas mexanuka [DnekTpoHHbIH pecypc] : yueOHuk / Beapunckuii P.B. —
Pocro v//]: OOV, 2009 — 384 c. Pexxum nocryna:
http://biblioclub.ru/index.php?page=book_view&book id=240937 (nata oopamenus 30.11.2015).

4. Edpemon 10.C. KpantoBas mexanuka [DnekTpoHHBIN pecypc] : yaedHoe mocodue / Edpemos 1O.C.
— M.-bepnun: Iupexr-Menua, 2015. — 457 ¢. Pexxum gocryna:
http://biblioclub.ru/index.php?page=book_view&book_id=273446 (nata obpamenus 30.11.2015).

5. Kpamennmnun B.M. KBanToBas XuMHS M KBaHTOBas MEXaHUMKa B IPUMEHEHHUH K 3a/adam
[DnexTpoHHBIH pecypce] : yueoHoe nmocobue / Kpamenunun B.U. , 'azenayp E.I'. , Ky3pmuna JI.B. —
KemepoBo: KemepoBckuil rocynapcrBeHHbli yHuBepcuteT, 2012. — 56 c¢. Pexum pnocrymna:
http://biblioclub.ru/index.php?page=book_view&book_1d=232678 (nara oopamenus 30.11.2015).

6. Hupenbcon, B. I'. KBantoBas xumus. MoseKyabl, MOJEKYJSIPHBIE CHUCTEMBI U TBEpJbIE Tela.
Y4eOHoe mocobue ais By30B [DnekTpoHHbI pecype] / B. I'. Hupenbcon. - : BUHOM. Jlabopatopus
3HaHuii, 2012. - 521 c¢. Pexxum gocryna:



http://biblioclub.ru/index.php?page=book&id=115718
http://biblioclub.ru/index.php?page=book_view&book_id=240937
http://biblioclub.ru/index.php?page=book_view&book_id=273446
http://biblioclub.ru/index.php?page=book_view&book_id=232678
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http://biblioclub.ru/index.php?page=book&id=214187 (mara obpamenus 30.11.2015).

JlonmosiHuTeIbHAS YUeOHAasl JIUTepaTypa:

1. benoBa H.B. Cummerpusi moiekyin. Omnepanyi U 3JIEMEHTBl CUMMETpPUH. TouyeuHble TpyMNIbL. /
benosa H.B., I'mpuueBa H.U. — MIBanoBo: MBaH. roc. xum.-texHosor. yH-1, 2013. — 48 c.

2. I'puboB JI.A. Teopuss m MeToAbl pacdyéra MOJEKYJSPHBIX IPOLECCOB: CHEKTPBl, XUMHUYECKHE
npeBpalleHus ¥ MoJiekyssipHas yioruka / ['pu6os JI.A., bapanos B.U. — M.: «kKomKnura», 2006. —
480 c.

3. I'puboB JILLA. KBaHTOoBas xumus. Y4YeOHUK /I CTYJICHTOB XHUMHUYECKHMX M OHOJOTHYECKUX
cnenuansHocteit BY3-oB / ['pubos JI.A., Mymtakosa C.I1. — M.: I'apnapuka, 1999 — 387 c.

4. Kpacnos, K. C. Monekybl 1 XuMu4eckast CBsi3b : yuel. mocoOue At XUM.-TEXHOI. crell. By30B / K.
C. Kpachos. - M.: Beicm. k., 1977. - 280 c.

5. Mappen J[x. Xumuueckas cBs3b / Mappen J[x., Kerrn C., Teqnep x. — M.: Mup, 1980. — 387 c.

6. Munkun B.W. Teopus crpoenust monekyn / Munkun B.U., Cumkun b.5.,.Munses P.M. - Poctos
H/J1: ®enukc, 1997. — 560 c.

7. Crenanos H.®. KsanroBas mexanuka u kBantoBast xumust / Cremanos H.®. - M.: "MUP", Uzn.
MockoBckoro yH-Ta, 2001.- 519 c.

8. Xomannx A. Mouekynsl U Mozaenu: MoJieKyisipHas CTPYKTypa COCAMHEHUH SJIEMEHTOB TJIaBHBIX
rpyni. Ilep. ¢ anrn. / Xomang A.— M.: YPCC: KPACAH/I, 2011. — 384 c.

Pecypcm I/IH(i)OpMaI_II/IOHHO-TGJICKOMMYHPIKaHI/IOHHoﬁ CCTHU «I/IHTepHeT»Z
Cucrema »5JIEKTPOHHOM MOJAEpPKKH oOpa3oBarenpbHOro mporecca «Moi  yHUBEPCUTET»
https://uni.ivanovo.ac.ru

[TpodeccuonansHbie 6a3bl TaHHBIX U HHPOPMAIIHOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YuuBepcureTckas Oubanoreka oHmainy Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnextponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnexrponnsiii kartasor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Tporpammuoe oOecrmiedueHue: omepanuonHas cucremMa Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office u(unmm) LibreOffice, unrepuer-6payzep Microsoft Edge u(umm) Yandex
Browser.

- IIporpamma Origin mist noctpoenus rpadukoB ¢yHkumi u Beimonnenus MHK-ananu3a.
- [Iporpamma 71t pacdera reOMETPUIECKUX U 3JIEKTPOHHBIX XapakTepucThk Mosiekya HyperChem.,

9. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne TUCIUMIMHbI

VY4eOHble ayAUTOPUH:

— JUI TIPOBEJICHUS 3aHATHI JIEKIIMOHHOTO TUIA C KOMIUJIEKTOM CIELHATM3UPOBAHHON y4eOHOM
MeOen M TEXHHYECKUMH CpEACTBAMH OOYYEHHUs, CIyKallUMHU sl TNPEeNOCTaBICHUs y4eOHOM
uH(popMaluu O0IBIION ayAUTOPUH;

— JUIsl TIPOBENEHUS 3aHATUH CEMMHAPCKOTO THIA, KOHCYJIbTAlMM, TEKYIIEro KOHTPOJISI U
IPOMEXYTOUHOM  aTTeCTallud, BBIOJIHEHUS KYpCOBBIX paboT (IIPOEKTOB) C  KOMIUIEKTOM
CHeLHUATU3UPOBAHHON yueOHOM MeOeIH U TEXHUUECKUMH CPEICTBAMU O0yUCHHS.


http://biblioclub.ru/index.php?page=book&id=214187
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek
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Jlaboparopus, ocHallleHHas J1abopaTOPHBIM 000PYJOBaHUEM, KOMIUIEKTOM CHEIMAIN3UPOBAHHON
y4eOHOI MeOeNIl U TEXHUICCKHUMH CPEJICTBAMU OOYUICHHS.

[Tomemienue AJis CaMOCTOSITENILHOM pabOThI, OCHAIIEHHOE KOMIUJIEKTOM CIEeNHaTU3UPOBAHHON
y4eOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW C BO3MOXXHOCTBIO TMOAKIIOUEHUs: K cetu «HTepHeT» u
obecrieuenuem noctymna B SUOC.

JleMOHCTpaniMOHHOE 000pYyNIOBaHUE U YYCOHO-HATIISIIHBIE MOCOOMS ISl 3aHATUN JIEKIIMOHHOTO
THUIA, 00ECTIEYNBAIOIIUE TEMAaTUYECKUE WIUTIOCTPALMU: IEPCOHANIBHBIN KOMITBIOTEp, POEKTOP, IKpaH

ABTOp pabGouell mporpamMmbl JMCHMIUIMHBL: mpodeccop Kadeapsl (GyHIAMEHTATBLHOW U
MPUKIATHON XUMHH, JOKTOP XMMHUYECKHUX HaykK, mpodeccop ['mpuuesa H.U.

[Iporpamma paccMoTpeHa U yTBEepXkKJIeHa Ha 3acefaHuu Kadeapsl (yHIAMEHTalIbHOH U
npukiagHo xumun 28 aBrycra 2024 r., npotokoin Ne 1

IIpuaoxkenue 1. MeToauueckne yKa3anusi JJis 00y4aOMUXCs M0 OCBOCHH IO U CHUTILIMHBI
Ipuioxenne 2. ®oH OLEHOYHBIX CPEICTB /IJIsi IPOBeAeHUsI MPOMEKYTOUYHON aTTeCTANINU
00y4YaKIIMXCS M0 TUCHUILINHE.




