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1. llesu u 3212494 AU CIUILIHHBI

[enbio Kypca sIBIsIETCsI MOATOTOBKA BHICOKOKBATU(UIIMPOBAHHOTO CIEIUAINCTAa-XUMHUKA,
CHOCOOHOTO TIIYOOKO MOHUMATh TEOPHIO CTPOSHHS aTOMOB M MOJIEKYII, TPUPOY
XUMUYECKOM CBSI3U U PEAKLIMOHHOM CIIOCOOHOCTH XUMHUYECKUX COCUHEHUM. 3a1auu:
MO3HAKOMUTH CTYJIEHTOB C OCHOBHBIMU MOHATUSIMU, METOJJAMHU U 3aKOHAMU KBAHTOBOM
MEXaHHUKH, IPOJEMOHCTPUPOBATH BOBMOKHOCTh UX TPUMEHEHUS B PELICHUH NPOoOIeM
COBPEMEHHOU XUMUU, CHOPMHUPOBATH Y CTYACHTOB MPEACTABICHUS O COBPEMEHHBIX
KBAHTOBO-XUMHUYECKUX pacyeTax.

Kparkoe cogepkaHue TUCHMIITIMHBI

OcHOBHBIE IMOCTYJIaTbl U MaTeMaTU4eCKUM arrapar KBaHTOBOU MCXaHUKU, HpI/I6J'II/I)KeHHBI€
MCTOJbI PCIICHUA KBAHTOBO-MCXaHUYCCKUX 3a/1a4, OCHOBHBIC IMOJIOKCHHA KBaHTOBOU
XUMHUH; HEOMITNPHUUCCKUE U TTOJTYSMIITMPHUICCKUEC METOAbI U3YUYCHUA DJICKTPOHHOI'O
CTpOCHUA aTOMOB U MOJICKYII.

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (kommnieTeH1Iun) 00y4YeHHUs 10 AUCITUTUIHHE
OIIK-3 CniocoGeH npuMeHSITh PacuyeTHO- 3HaeT: o0lIMe TPUHIIUIIBI U METOJIbI KBAHTOBOM
TEOPETUYECKUE METO/BI JIJIsl U3YYSHHS CBOMCTB  [XUMUU
BEIIECTB U MPOIIECCOB C UX YIACTHEM C 'YMeeT: IPUMEHSATh TCOPETHUCCKHUE U
HCIONIb30BAHUEM COBPEMEHHON BBIUMCIUTENHHON [TOYIMIMPUIECKHE MOJEIN TIPH PEIICHUH 337124
TEXHHUKH XUMHUYCCKON HAIPaBICHHOCTH

3. Mecro aucuuniinHbl B ctpykrype OII BO

[lepeuens nmpeAnIeCTBYOMUX JUCIUTUINH, [lepeuens MoCAETYIOMNX AUCIUTLINH,
BHJIOB pabOT yueOHOTO M1aHa BHJIOB paboT
1.0.10 Teopust BeposITHOCTEN U MaTeMaTUYECKas
CTaTUCTHUKA, 1.0.24 CrpoeHue BeliecTsa,
1.0.12 lludpoBbie TEXHOIOTUH, [Ipon3BoacTBeHHAS IPAKTUKA (TIpeIIUIIIIOMHas ) (8
@/1.04 NnpopmaninoHHbIE TEXHOJIOTHU U CEMECTp)

I/ICKYCCTBGHHBII\/'I HUHTCIIICKT

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/I€HTA, HEOOXOIUMbIM
IPU OCBOCHHUH JAHHOUN NMCLMIUIUHBI U IPUOOPETEHHBIM B PE3YJIbTaTE€ OCBOCHUS
IPEALIECTBYOIUX JUCHUTIINH:

Jucuunnnna TpeOoBanus

3HaeT: - anmapaTHoe U MPOrpaMMHOE 0OecTieueHHe
UPPOBBIX TEXHOJIOTHIA, 0a30BbIC IPUHIIHITEI 1
OCHOBBI aJITOPUTMHU3AIINH, TTAPATUTMBI,
COBPCMCHHBIC 1 OCHOBHBIC A3bIKH

1.0.12 In¢poBble TEXHOIOTUH POrPaMMHPOBAHUSI, CUCTEM yIpaBIeHHs 0a3aMu
NTaHHBIX, low 1 no-code pa3paboTKH; - COBPEMEHHBIE
MH(OPMAIIMOHHBIE PECYPCHl U HH(POPMALIUOHHBIC
TEXHOJIOTHH, CPEIICTBA MIOMCKA, XpaHCHUS,
Hepeayu, CUCTeMaTH3aliK 1 00pabOTKH




UH(OPMAIUH;- OTpacieBble IIM(PPOBHIE TEXHOIOTHH
1 1M (POBBIE CEPBUCHI, 0COOCHHOCTH UX
NPUMEHEHUH /7S TOBBILIEHUS YPPEKTUBHOCTH,
KOHKYPEHTOCIIOCOOHOCTH M YCTOMYMBOCTH pabOThI
OTpacieBBIX OpraHU3aLUi;- OCHOBBI paOOTHI €
O(UCHBIMU W/WIIM IPUKIIATHBIMUA OTPACIIEBBIMU
porpaMMaMu, UX OCHOBHBIE MOAYJHU U (DYHKIIUH., -
COBpEMEHHbIE IU(POBBIE TEXHOJIOTUHU, CKBO3HBIE
U(PPOBBIE TEXHOJIOTUH, BOSMOKHOCTH UX
MPUMEHEHUS I PEIIeHUs UCCIIEIOBATENbCKUX U
MPaKTUYECKHX 33/1a4 POoQeCCHOHATEHON
NeSTENIbHOCTH; - IPUHIIMIIBI pa3pabOTKU U
0COOCHHOCTHU UCTIONIb30BaHUS IIUPPOBBIX
TEXHOJIOTUH B OTPACIISIX C yY€TOM TpeOOBaHUMN
UH(POPMAITMOHHON 6€30MaCHOCTH; - COBPEMEHHBIE
pOrpaMMHBIE Cpe/ICTBa U MH(POPMALIMOHHO-
KOMMYHUKAIIHOHHBIE TEXHOJIOTUH, UCTIOJIb3yEeMbIe
IS pelieHns MpodecCuOHANbHBIX 33/1ad C YYETOM
OTpaCJIeBBIX 0COOCHHOCTEH; YMEeT: - HCIIOJIb30BaTh
oTpacJeBble IIUPPOBbIE TEXHOIOTHH, CEPBUCHI U
pOTrpaMMBbI [T PEeLICHHS 3a1a4
npodeccHOHANBHOM 1eATEIbHOCTH C YYETOM
TpeboBaHuil HHPOPMAIIMOHHON OE30MTACHOCTH;-
MCIIOJIb30BaTh COBPEMEHHBIE CPEICTBA MOKCKA,
nepeiadn, XpaHeHus!, CACTeMaTH3aluu, 00paboTKu
W Tiepenayr HHGOpMaIun.- pa3padbarbiBaTh
QITOPUTMHUYECKHE CTPYKTYPBI, paboTaTh ¢
peSIMOHHBIMU Oa3amu TaHHBIX 1 WEB-
KOHCTpyKTOpamu, low-code (LCDP) u no-code
(NCDP) mnardhopmamu; - CIIOIB30BaTh O(DHCHBIC
pOTrpaMMbl, BKITIOUasi TEKCTOBBIE U TaOIMYHBIE
PENaKTOPbI, CPEICTBA AJIs CO3/IaHUS MTPE3ECHTAIH,
OpPraHU30BBIBATh COBMECTHYIO paboTy Haj
TOKYMEHTaMU C C Y4eTOM TpeOOBaHU
UH(OPMAITMOHHON 0€30MaCHOCTH;, CTIOIb30BaTh
COBpEMEHHbIE U(POBBIE TEXHOJIOTUU U
pOTrpaMMHBIE IPOIYKTHI JUIS PEIICHUS
MCCJIEIOBATEIbCKUX U MPAKTUYECKUX 3a71a4
npo¢eCCHOHABHON AEATEIBHOCTH C YYETOM
TpeboBaHMi HHGOPMAIIMOHHOM 06€30MacHOCTH;
VIMeeT MpakTUYECKUI OMBIT: - pa3pabOTKH TUIOBBIX
QJITOPUTMOB U IPUMEHEHUS S3BIKOB
POTrpaMMHUPOBAHUS [Tl PELICHUS
npodeccroHaNbHBIX 33]1a4;- paOOTHI C
pemsimroHHbIMU 0a3amu nanubix, CYB/l, WEB-
koHCTpykTOpamu, LOW-code u no-code
u1aTGOpMaMu;-UCIIOIB30BaHUS HH(OPMAIIMOHHBIX
PECYpPCOB, COBPEMEHHBIX OTPACIIEBBIX LIU(PPOBBIX
CEPBUCOB U TEXHOJIOTUH JIJIS pEIICHUH 3a]1a4
npodeccroHaIbHON eATeNTbHOCTH; - PaOOTHI ¢
o(uCcHBIMU TIpOTpaMMaMH, BKITIOUasi TEKCTOBBIE U
TaOIMYHBIE PEAKTOPBI, CPEJCTBA JIJIS CO3JaHUS
Mpe3eHTAINI, OpraHU3aI[ii COBMECTHOU PaboThI
HaJ TOKYMEHTaMHU., UCIIOJIb30BaHUSI COBPEMEHHBIX
U(PPOBBIX TEXHOJIOTHIA U MPOTrPAMMHBIX CPE/ICTB
TUIsI PEIICHHUS MCCIIEIOBATEIbCKUX U MPAKTHYECKHUX




3a/1a4 po(heCcCHOHANTBHON IeATeIbHOCTH.

®J1.04 UadopmaniioHHBIE TEXHOJIOTHU U
CKYCCTBEHHBIN UHTEIJUICKT

3HaeT: 6a30BbIC METOBI MAIIIMHHOTO O0yYEHHS B
3a7a4ax aHaJIM3a JaHHBIX U 0COOEHHOCTH MX
MPUMEHEHHs, a TAKKE CITOCOOBI OCYIIECTBICHHUS
cOopa ¥ MOTOTOBKH JTAHHBIX JIJISI CUCTEM
MCKYyCCTBEHHOTO HHTEJUIEKTa, CIOCOOBI 00paboTKH
TTaHHBIX B JICKTPOHHBIX TAOIHIIAX U B
CHEIMAIN3UPOBAHHBIX IPOTPAMMHEBIX CPEJICTBAX,
COOTBETCTBYIOIINX HAIIPABIICHUIO TTOJITOTOBKH
'YMeeT: KiIaccupUIMpOBaTh U HACHTU(UIIUPOBATH
3aJ1a41 UCKYCCTBEHHOTO MHTEJUICKTA; CTPOUTH
MPOTHO3BI HA OCHOBE 0A30BBIX METOJOB MAIIIMHHOTO
00yueHus 1715 petieHus npodeccuoHaIbHbIX 33134,
MPUMEHSTH TUTIOBBIE U CIICIIUATN3UPOBAHHBIC
MpOrpaMMHBIE CPEJICTBA sl 00pabOTKH JTaHHBIX
MeeT npakTUYECKUiA OTIBIT: UCTIOIH30BAHUS
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH 1
CHEIHAIN3UPOBAHHOTO MPOTPAMMHOTO 00ECTICUeHHUs
17151 00pabOTKH U TIpeACTaBICHUS HHGOPMAIIUH B
3a/1a4ax MpoQeCCUOHATBLHON NeSTEIILHOCTH

1.0.10 Teopust BeposATHOCTEN U MaTeMaTUYECKas
CTaTUCTHUKA

3HAET: paCYETHO-TEOPETUUECKUE MATEMAaTUYECKHE
METO/IbI OTIPEICIICHUS PETIOIaraeMoro 3aKoHa
pacrpeeNeHus reHepaIbHOW COBOKYITHOCTH 1O
BBIOOPKE, TPOBEPKH BBIIBUHYTOM TUIIOTE3bI, OLICHKH
napaMeTpOB pachpeeieHHs, METOAbl 00paboTKH
YHCJIOBBIX JJAHHBIX C UCTIOJB30BAHUEM COBPEMEHHOU
BBIYMCIIUTENILHON TEXHUKH, ONPEICIICHUS U
CBOWCTBA OCHOBHBIX MMOHATHII MaTEMaTUY€CKOMN
CTaTHCTUKH YMEET: IPOU3BOIUTH HEOOXOANMBIE
BBIYHMCJICHHSI, B TOM YHCJIE C UCIIOJIb30BAaHUEM
COBPEMEHHOU BBIUUCIUTEIBHON TEXHUKH, TSI
00paboTKH pe3ynbTaTOB IKCIIEPUMEHTAITEHOTO
uccienoBanus MimeeT npakTHYeCKUM OMBIT:
00paboTKHU BEIOOPKU M3 MACCHBA IMITUPUUECKUX
YMCJIOBBIX JIAHHBIX M aHAJIM3a NOJTYYEHHBIX
[PE3YJIETaTOB C MPUMEHEHHEM PacyETHO-
TEOPETHUECKUX MaTeMaTUYECKUX METO/IOB,
BBIYHMCIICHHS] TEOPETUUCCKUX BEPOSITHOCTEH
CIIy4aiHBIX COOBITHI, COCTaBICHUS 3aKOHOB
pacripeiesIeHUsl CITyYaiHbIX BEJTUYHH, HAXOKICHUS
YHCIIOBBIX XapaKTEPUCTUK, 00pabOTKH BHIOOPOK U3
MaCCHBOB YHCJIOBBIX JaHHBIX, CBI3aHHBIX C

XUMHUYCCKUMU WKW JPYTUMHU IIPOLCCCaMU

4. O0béM 1 BUABI YUeOHOI padoOTHI

OO0uas TpyA0€eMKOCTh JUCHUILIMHBI cocTaBisieT 4 3.e., 144 4., 72,25 4.

KOHTAKTHOM paboThI

Bun yuebno# paboTs

PaCHpeI[CHCHI/IC 10 ceMecTpam
Bcero B Hacax

4acoB Homep cemectpa

6




OO6m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3aHAmMusL: 64 64
Jlexruu (JI) 32 32
[IpakTnyeckue 3aHATUS, CEMUHAPBI U (UJIH) APYTHE BUIBI
ayuTOpHbIX 3aHsaTHi (I13) 32 32
JlaGoparopubie paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 71,75 71,75
Pemenue 3anau. [TonroroBka Kk KOHTPOJIBHBIM pabOTaM. 30 30
[ToaroroBka k 3a4eTy. 12 12
Hﬂiﬁ’:ﬁg; Toeli)lfs::;.ecxoro Marepuana. [lonroroeka k 29.75 2975
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 8,25 8,25
Bu koHTpoIIs (3aueT, 1ud.3aueT, SK3aMeH ) - 3a4eT

5. Conep:kaHue QMCUUIIMHBI

N OObeM ayTUTOPHBIX 3aHITHH 1O BUJIaM B
pas;ena HanmenoBaHue pas3nenoB TUCLHUIUIMHBL Jacax
Bcero JI 113 JIP
1 Hauaiia kBanToBOM Teopuu. [locTynarel KBaHTOBOU 14 6 ] 0
MEXaHUKH.
2 |OgHO2IEKTPOHHBIE U MHOTOJIEKTPOHHbBIE aTOMBI. 20 8 12 0
3 | Xumu4ecKas CBS3b. 12 8 4 0
4  |PacueTHble METO/IbI KBAHTOBOIN XUMMH. 18 10 8 0
5.1. JIleknun
Ne Ne Kox-
HanmMeHoBaHMe 1M KpaTKoe coJiepkaHue JIEKIIMOHHOTO 3aHSTHS BO
NeKIuu[pas3aena
4acoB
Brenenne. Hauana kBaHTOBOM Teopuu. KopmycCKyasspHO-BOITHOBOM Ayaliu3M
W3ITy4eHUs. DKCIEPUMEHTaJIbHbIE J0Ka3aTeIbCTBA KOPITYCKY/ISIPHBIX CBOMCTB
1 1  |u3nyuenus. Mcnonb3oBaHue uaei KBaHTOBaHUS YHEprun. KopryckymnsipHo- 2
BOJIHOBOM JyaJIu3M MUKPOYACTHULl. YpaBHEHUE ae bpouis, npuHIun
TTOTIOJIHATEIBHOCTH, IIPUHIUI HEOIIPEIETICHHOCTH.
Ypasuenue Llpeaunrepa. Bonnosas ¢pyHkuus u ee coiictsa. [loctynarst
2 1  |kBaHTOBOW MeXaHMKH. MaTeMaTH4eCKui anmnapar KBAHTOBOM MEXaHUKH. 2
Omneparopsl 1 ux cBoiicTBa. Oneparopsl PU3NUIECKUX BETUUHH.
UacTHble ciydan pemenus ypasHenus Ipennnrepa. /[BukeHne 4acTUIbI B
3 1  |[moTeHIMalbHOM SIIUKe (OHOMEpHAs U TpexMepHas 3a1auu). OHOMEepHBIH 2
PKeCTKUU poTtaTtop. [IoHATHE O KBAHTOBBIX YHCIIAX.
VpaBuenue lllpenunrepa mist aroma Bogopona. Boianosas ¢ynkius. Cucrema
4 2 |[KBaHTOBBIX yuces. AToMHasi opouTanb. [ paduueckoe n3o0pakeHne paguanbHOM u| 2
YIJIOBOM YacTel BOJTHOBOM (D)YHKIIWH.
AtoMm Bojopoaa. Pacuer cpenuux BenuunH. CpenHee u Hanbosee BeposTHOE
5 5 [PACCTOSHUS SMEKTPOH-APO. CpenHue 3HaYeHUs MOTEHIIMAIbHOM, KHHETUYECKON 1 )
noHoi sHepruii. Teopema Bupuana. CrieKTpbl BOZOPOIOTIOT00HBIX aTOMOB.
[IpaBuna ordopa.
MHOTO3JIEKTPOHHBIE aTOMBI. | aMHJIBTOHMAaH MHOTO3JIEKTPOHHOIO aTOMa.
6 2 |OnHo3nexkTpoHHOE MpubmkeHue. Bapuanmonnsiit Mmeton. BonHoBble GyHKIINH 2
XapTpu. Meron cam0oCcOorIacoBaHHOTO MOJIS.
7 2 |UOpunuun [Haynu. Onpegenurtenu Cinytepa. Meron Xaprpu-®oka. ATOMHbIE 2




opoutanu CrmyTepa. IddeKTUBHOE TIIaBHOE KBAHTOBOE YUCIIO | 3aps. KoHcTaHTa
bkpanupoBanud. [lorenman nonusanuu. CpoAaCcTBO K 3JIEKTpoHy. KBaHTOBBIE
YICJIa MHOTORJIEKTPOHHBIX aTOMOB. Tepmbl. CrieKTpbl MHOT0JIEKTPOHHHBIX
ATOMOB.

YpaBuenue llpenunrepa mis monekyn. [Ipubnmxenne bopra-Onmenreiimepa.
Meron BaleHTHBIX CBsA3el. Pacuer MoneKynbl Boqopoaa. Y TOUHEHHE PACUETOB.

MeTton MonekynsipHbIx opouTaneit. aes merona. OOIIue MonoKeHusl.
[Tpubnuxenue JIKAO. YpaBuenus Pyraana.

10

YueT 37IeKTPOHHOM KOPPEAINHA B OpOUTANTBHBIX MOJIEsIX. BpiOop 6a3ucHbIX
aToMHBbIX pyHKkIMi. Knaccupukamus MO. DnekTpoHHBIE KOHPUTYPAITUH MOJICKYIT.

11

CUIJIOBOM M DPHEPTETHYECKUI aCIIeKThl OMMMCAHUSI XUMUYECKOU CBs3U. TeopeMa
['enbmana-deitnmana. DnekTpocrarnueckas Teopema. Teopema Bupuaia

12

PacueTHBIe METOIBI KBAHTOBOM XHMMUU. 06111351 XapaKTCPUCTUKA HEOMITUPUICCKUX
W ITOJTYOMITUPUYCCKUX METOOOB pacucTa.

13

MeTton monekynspHbix opoutaneit Xrokkenst (MOX). OcHOBHBIE TTOJIOKEHUS.
AHHYyJIEHbl. JHepreTuueckue guarpammel MO.

14

Pacuet ko3 uiimeHToB pu aTOMHBIX opOouTaIsiXx B Mmetogae MOX. OneduHsl.
[TonueHsl.

15

PacueT 21eKTpOHHOMN TUIOTHOCTH, 3aps/ia, MOpsAKa CBA3H, HHIEKCa CBOOOTHON
BaJICHTHOCTH.

16

[TpumeneHre MeToaa XIOKKes MPU KOPPESAUH PU3NIECKUX CBONCTB

COIIPSKCHHBIX CUCTCM.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne
3aHATHSA

Ne

paznena

HanmenoBanue unmn KpaTKOC COACPIKAHUC MMPAKTUICCKOT'O 3aHATHA, CCMUHApa

Koi-
BO
4acoB

1

KopnyckynsipHO-BOJTHOBBIE CBOMCTBA M3JIYYEHHS M1 MUKpodacTull. Pemenue 3aaay.

1

[locTynaTsl KBaHTOBOM MexaHUKH. OrnepaTopsl U UX CBOMCTBaA. Pemenue 3anay.

UactHble ciiydaun pemenus ypasHeHus Llpenunrepa. PacueT cpennux 3HaueHui
MMITYJIbCa, KOOPIUHATHI YACTULIbI, KHHETUYECKOU dHEprun. Pemenue 3aaay.

Al W ||~

Havayra kBanToBo# Teopuu. KonTponsHas padora

N NN

Bonoponononoousie atombl. Pemmenne ypasuenus Llpenunrepa. BonHoBast
¢ynkuus. Pacuer cpeHuX 3HaY€HUI MOTEHIIMATBFHON, KHHETUYECKOH 1 TIOIHOM
bHepruid. CpeliHsisi CKOPOCTh JBUKEHUS DJIEKTpOHA. Pemienue 3amay.

Bonopononono6usie atombl. Pacuer cpenanx BennuuH. CpeTHEE pacCTOSTHUE
AIIEKTPOH-A1po. Pemenue 3anay.

MHOT0371eKTPOHHBIE aTOMBI. [I[puOIMKEeHHbIE METOIBI PEIICHHUS YPAaBHEHUS
[peaunarepa. CriocoObl peICcTaBICHHS] BOTHOBOW (PYHKITH

MHOTO0AJIEKTPOHHBIE aTOMBI. ATOMHBIE opOouTanu Ciadtepa. [loTenmman
WOHW3AIIUH U CPOJICTBO K DJICKTPOHBI. Perienue 3amau.

CnmH-opOuTaIbHOE B3auMoieiicTBie. KBaHTOBBIE Uncia U TEPMBI
MHOTOJICKTPOHHBIX aTOMOB. Pemnienue 3amay.

10

OI[HOBJ'ICKTpOHHBIC 1 MHOT'O3JICKTPOHHBIC aTOMBI. KOHTpOJlLHa}I pa60Ta

11

KBaHTOBO-XNMHYECKOE OIMMCAHUE XUMHUICCKOM CBSI3H. MeToz BaI€HTHBIX CBA3€H

12

W | WIN] N

KBaHTOBO-XMMHUYECKOE OMTUCAHNE XMMUYECKON CBS3U. MeTO] MOJCKYIISPHBIX
opouTaen

NS TE I N3 | O B\

13

MeToa MOJIEKYISIpHBIX opOuTaneit Xiokkens. AHHyJIeHbl. PacueT sHepruu
MOJICKYJISIPHBIX opOuTaneil. OneHka yCTOWIMBOCTH CUCTEM. DHEPIeTHUCCKHE
arpamMmBbl.

14

Metoa MosieKyIsIpHBIX opOuTaneii Xrokkens. [Tonuensl. Pacuer snepruu




MOJIEKYJISIPHBIX OpOuTaneil. JHepreTuueckue auarpaMMsl. Pacuer
K02 (HUITMEHTOB MPU aTOMHBIX OpPOUTAIIAX.

MeTo/ MOJIEKYIISIPHBIX opOuTaiei Xrokkens. Pacuer aekTpoHHO#M TUIOTHOCTH,

15 4 . 2
3apsiaa, MOpsIKa CBSA3H, MHAECKCA CBOOOAHON BaJIEHTHOCTH.
16 4 |[Meron MonekyisipHbIX opouTaneil Xiokkens. KonrposnabsHas pabora 2
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Brimonmaeane CPC
Crmcoxk nuTeparypsl (C yKa3aHUEM pa3JeNioB, TMIaB, CTPAHMIL) / CChUIKA Koa-
ITogsunx CPC Cemectp| BO
Ha pecypc
JacoB
[[TapyTtuna, O.K. BBeneHre B KBaHTOBYIO XUMUIO: 33]1a4d U
npakaenus / O.K. llapyrtuna. — Yensounck: 1Uza. Leatp OVYpI'Y,
Perenue 3ama4. yrp Py A- Hentp pL
2015. - 194 c.
[ToaroroBka k .
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000540017| 6 30
KOHTPOJIBHBIM . =
aGoTam bapanosckuii, B. 1. KBaHntoBasi MexaHuka U KBaHTOBast XUMHUs [ TeKCT]
P ’ y4eO. mocooue 1 By30B 0 XUM. crieruaabHocTsIM B. 1.
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6. @oH1 OLIECHOYHBIX CPEICTB JAJIf MPOBEACHUS TEKYNIero KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTalum

KoHTponb kauecTBa 0CBOCHUS 00pa30BaTEILHON MPOrPaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTEHO-PEUTHUHTOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM IeSITENHLHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitust (KM)

Haszpanue -
Ne | Ce- Bun Makc. THIBa-
KOHTPOJILHOTO (Bec [Topsinok HauKMcaeHus 6aIoB
KM |mecTp| KoHTpouIs MEDOLDISTIS Oa1 eTcs
porp B [1A
1 6 Texymnii | IIuceMeHHbIN o1l 6 [IncbMEHHBINA OIIPOC NMPOBOAUTCS HA 3aHATUAX sauer
KOHTPOJIb omnoc 1 ’ [10CJIE U3YYEHHUS ONPEACICHHON TEMBI IS




KOHTPOJISl YCBOGHUSI TEOPETHUECKOTO
Marepuaina. [Ipouenypa 3anumaer 10 MUHYT.
Ompoc no Pazneny 1 cocrout u3 3 yacrei,
KaXKaast U3 KOTOPBIX BKJIIOYAET 2 BOMpOca.
OTBETHI OIIEHUBAIOTCS CIAEAYIONINM 00pazom: 1
0aJI1 — MONHEIN M JJOTMYHBINA oTBeT; 0,5 Oajia —
OTBET KpaTKI/If/'I, HC MO3BOJIICT OLUCHUTD ITOJIHOTY
MOHMMAaHHUSA CYIIHOCTH Bompoca; 0 6amioB —
OTBETA HET.

Texymnii
KOHTPOJIb

KontponbsHas
pabora Nel

0,2

10

KonTponbHas padora Nel BkiIrouaeT marepuain
Pasnena 1. BapuaHT KOHTpOIBHON pabOThI
colep:kut 5 3anad. [IpaBunbHas penieHHas
3a/1a4a ¢ MoApOOHBIM pereHuem — 2 6ama; 1,5
Oasuta — 3aja4a peneHa, Ho UMEI0TCs He
[PUHILIUIINATIbHBIE OIIMOKHU WM Hel0ueThl; |
0aJu1 — XO[ peIIeHus 3a/1a4uu BEpHBIN, HO HE
noBeIeHO 10 KoH1a; 0,5 6ania — mpuBeIeHBI
pacueTHble (hOpMYIIbI, HO perieHus Het; 0
0aJIJIOB — pelIeHHe OTCYTCTBYET.

3a4CT

Texymunii
KOHTPOJIb

IIceMeHHbBINH
ompoc 2

[[1CEMEHHBIN OMPOC MPOBOAUTCA HA 3aHITUAX
[OCJIE U3yUYEHHUsI ONPENETICHHON TEMBI JIJIs
KOHTPOJISI YCBOCHHS TEOPETUYECKOTO
Matepuaina. [Ipouenypa 3anumaer 10 MUHYT.
Ompoc no Pazneny 2 cocrout u3 4 yacrei,
Ka)KJ1as1 U3 KOTOPBIX BKJIKOYAET 2 BOMPOCA.
OTBeTHI OLICHUBAIOTCSA CIAEAYIOIMMUM 00pa3om: 1
0aJu1 — ITOJHBIA M JIOTHYHBIHN oTBeT; 0,5 Oamna —
OTBET KPAaTKul, HE TIO3BOJISECT OIEHUTH TTOJHOTY
MOHMMAaHUS CYITHOCTH Bompoca; 0 6amioB —
OTBETA HET.

3aUCT

Texymnmii
KOHTPOJIb

KonTponbnas
paborta Ne2

0,2

12

KonTtponpHas padora Ne2 Bkilto4aeT MaTepua
Pa3znena 2. BapuaHT KOHTPOJILHOM pabOTHI
conepxut 6 3anay. [IpaBuibHast penieHHas
3a/1a4a ¢ MoApOOHBIM pereHuem — 2 6amna; 1,5
Oaa — 3a7a4a pernieHa, Ho UMEIOTCS He
MPUHIIUIIMATIBHBIC OITMOKU MIIM HETOUeThI; 1
0aJT — X0/ peIICHHS 3a/1a491 BEPHBIN, HO HE
noBeqieHo 10 KoHua; 0,5 6anna — npuBeeHb
pacueTHbIe (hOpPMYIIBI, HO perieHus Het; 0
0aJJIOB — pelIeHHe OTCYTCTBYET.

3a4CT

Texymnii
KOHTPOJIb

T1rceMeHHbBINA
onpoc 3

0,1

[[1CEMEHHBIN ONMPOC MPOBOAUTCA HA 3aHITUAX
[MOCJIE U3yUYEHUsI ONPEICIICHHON TEMBI JIJIs
KOHTPOJISl YCBOEHUS TEOPETHUECKOTO
Marepuana. [Ipouenypa 3anumaer 10 MUHyT.
Onpoc no Pazneny 3 cocrout u3 4 yacrei,
Ka)K]1as1 U3 KOTOPBIX BKJIKOYAET 2 BOMpOCaA.
OTBETHI OLICHUBAIOTCS CIAEAYIOIMMUM 00pa3om: 1
0aJI1 — MOJIHBIN M JTOTHYHEIH oTBeT; 0,5 Oajia —
OTBET KpaTKuii, He MO3BOJISIET OLIEHUTH MOITHOTY
MOHUMAaHUS CYIITHOCTH Bompoca; 0 6amioB —
OTBETA HET.

3a4CT

Texymnii
KOHTPOJIb

IIceMeHHbBIN
omnpoc 4

0,1

[T1CEMEHHBIN OMPOC MPOBOAUTCA HA 3aHITUSAX
[10CJIE U3YUYCHUS ONIPENEIICHHON TEMBI JJISI
KOHTPOJISI YCBOEHHUS TEOPETHYECKOTO
matepuana. [Iponenypa 3anumaer 10 MUHYT.

3a4CT




Omnpoc no Pazneny 4 cocrout u3 2 yacre,
KayKast U3 KOTOPBIX BKJIFOYAET 2 BOMpoca.
OTBETHI OIIEHUBAIOTCS CIAEAYIONINM 00pazom: 1
0aJ11 — MONHEIN M JJOTMYHBINA oTBeT; 0,5 Oajia —
OTBCT KpaTKI/Ifl, HC MO3BOJICT OLUCHUTD ITOJIHOTY
MOHMMAaHHUS CYITHOCTH Bompoca; 0 0amioB —
OTBETa HET.

Texymmnit | KonTponbsHas
KOHTpoJIb | pabora Ne3

KontponwsHas pabota Ne3 comepkut 2 3a1auu,
MaKCHUMaJTBbHBIN 0alT 32 KKy U3 KOTOPBIX
cOCTaBIgeT 5 0auIoB. 5 0amnoB — 3aga4a
[peIIeHa TTOJTHOCTHIO, BHITIOJTHEHBI BCE ITYHKTHI. 4
Oasna — 3a7a4a B IIEJIOM peIlieHa, HO He
BBHITIOJTHCH OJIMH U3 IIYHKTOB (HAIIpUMep,
OTCYTCTBYIOT IMarpaMMbl BOJTHOBBIX (DyHKITUH
— MOJICKYJISIDHBIX opOuTasneii). 3 6anna — B
OTBETax COMEPIKATCS OIINOKH,
CBHUJICTEILCTBYIONINE O HEYMECHUHT
aHATM3UPOBATh PE3yIbTaThl. 2 Oayia — B
OTBETax CO/IEePKATCs OIINOKH,
CBUCTEIHCTBYIONINE O HEMNOHUMAaHUU
TEOPETUUYECKUX OCHOB. 1 6aym1 — 3a7a4a perieHa
He Oonee, ueM Ha 50%, B OTBeTax conepkarcs
omuOku. 0 6aIOB — 3a/1a49a HE peleHa.

0,21 10 3a4yeT

ITpome- 0asuia - MOJHBIN OTBET, CBOOOAHOE BIIa/IEHUE
8| 6 KYTOUHas 3auer - | 4 |u3naraeMbIM marepuanoM; 1 Oaji - B OTBETE  [3a4eT
arTecTaiys JOMYIIEHbI OIIMOKHU, OTBET HE MOJHBIN; 0

3aueT mpoBoAUTCS B (hopMe codece0BaHus IO
OusneraM, B KaKIbIH U3 KOTOPBIX BXOAUT 2
Bonpoca. Kaxplil Borpoc olieHUBaeTcs B 2

0aJIJIOB - OTBET COAEPKUT rpyOble OLINOKH,
CBHJIETEJILCTBYIOIINE O HEIIOHUMAHUU
MaTrepuasa, WM HeT OTBETA.

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
IIPOMEKYTOYHOU IIpouenypa npoBeneHus Kpurepuu
Y p ypamp OLICHUBaHUSA
aTTeCTalluU
Ha 3adete mpoucxoauT orieHMBaHUE YIeOHOU JeSTEIBHOCTH
00yJaronuxcs 1Mo JUCIUIIIMHE Ha OCHOBE MOJyYEHHBIX OIEHOK 32
KOHTPOJIBbHO-PERTUHTOBBIE MEPOIIPHATHS TEKYIIIETO KOHTPOIIS, IIPH
p p poTip y p o p B cooTBeTcTBHU C
YCIIOBUH BBIITOJIHEHUS BCEX KOHTPOJIBHBIX MEPOTIPHUSITHH.
3a4yeT N N N . 2.5, 2.6
OOy4aronuiicss MOXKET MOBBICUTH CBOM PEUTHHT, PO MolomKerist
npolreypy codecenoBaHus, KOTopas He sBIsETCs 00s3aTeibHON. B
xoJie cobecenoBaHus 00ydaromeMycs MOTYT ObITh 3aJJaHbI
YTOYHSFOIIIAE WK JIOTIOJTHATEIIBHBIC BOITPOCHI.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pe3ynbrarer 00yueHus

OIlK-3

3HacT: 06H_II/IC MMPUHIUIIEI U MCTOJbI KBAaHTOBOM XMMHU N N A R A

OIIK-3

YMeeT: IMPUMCHSATD TCOPECTUUCCKUC U TTOJTYOMIIUPUICCKUC MOICIIN IIPU Ao,

PCIICHUUN 3a1a4 XHUMHYECKOU HaIIpaBJICHHOCTHU




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

ITeyaTHas ydueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:

l.

[upenbcon,

B. I'. KBantoBast xumMusi. MoJsieKyJibl, MOJIEKYJISIPHbBIC

CHUCTEMBI U TBepible Tesna TekeT yued. mocoOue Jijis By30B 0 XUMHUKO-TEXHOJ.
HarpasjeHusaM U cnenanbHocTsIM B. I Iupenbcon. - M.: bunom. JIaboparopus
3Hanmi, 2010. - 495 c., [12] 1. uB. wi. wi., TaoII.

0) OononHumenbHas Iumepamypa:

bapanosckuii, B. 1. KBanToBast MexaHrka 1 KBaHTOBast XUMHUS [ TeKCT]
yue0. mocoOue il By30B 110 XUM. crienuainbHocTsM B. . bapanoBckuii. - M.:
Axanemus, 2008. - 382, [1] ¢. ni.

I.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubauomexe:
He npenycmoTtpenbt

2) MemoouuecKkue YKazaHusl 0Jis Cmy0eHmos no 0C80EHUIO OUCYUNTUHDL:
[TapyTtuna, O.K. BBeneHre B KBAaHTOBYIO XUMUIO: 33]]a4l U
ynpaxkuenus /O.K. Hlapytuna. - Uensounck: Uza. neatp OYpI'Y, 2015. - 194 c.

l.

U3 HUX: yuebHO-Memooudeckoe obecneuerue camocmoamenbHoU pabomol cmyoeHma:
[Tapytrna, O.K. BBeeHrE B KBAHTOBYIO XMMHIO: 3a]1a4U U
ynpaxknenus /O.K. Hlapytuna. - Yensounck: Uza. nentp IOYpI'Y, 2015. - 194 c.

I.

DJIeKTPOHHASI Y4eOHO-MeToAuYeCKasl IOKYMEeHTaIUs

HaumenoBanue
Bu ecypca B
Ne A peeyp . bubmuorpadudeckoe onrcanue
JUTEPaTypbl | SIEKTPOHHOU
dbopme
MeTtoanueckue [[TapyTtunHa, O.K. BBenenrue B KBaHTOBYIO XUMUIO: 33]1a4d U

HocoOus I

DIEKTPOHHBIN

ynpaxknenust / O.K. lllapytuna. — Yenabunck: Mzn. Hentp FOYpI'Y,

1 . [kaTamor
CaMOCTOATENBHOM vy, v 2015. - 194 c.
paboThI CTy/IEHTA p http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000540017
bapanosckuii, B. 1. KBaHTOBasi MeXaHHKa U KBAHTOBAsI XUMHS
yaeOHoe mocobue aiist By3oB / B. U. bapanoBckwmii. — 5-e u3fl., cTep.
ObC — Cankr-IletepOypr : Jlanb, 2025. — 428 c. — ISBN 978-5-507-
OcHoBHas .
2 TepaTyha n3narenbeTBa [S1139-6. — Teker : anekTpoHHBI // JIaHb : AIEKTPOHHO-OHOIHOTeYHAS
patyp Jlanb cuctema. — URL: https://e.lanbook.com/book/505847 (narta
obpamienust: 27.05.2026). — Pexxum noctyna: it aBTOpU3.
[0JIb30BATEIICH.
Kpamenunun, B. Y. KBanToBas xumus : yaeoHoe mocobue / B. H.
SEC Kpawenunun, JI. B. Ky3smuna, E. I. 'azenayp. — Kemeposo : KemI'V,
JlonoiHUTEIBHAS 2019. — 82 c. — ISBN 978-5-8353-2440-8. — TeKcT : 27eKTpOHHBIH //
3 W31aTelIbCTBA ) ]
nuTeparypa Mo Jlanb : anekTpoHHO-OnbOMHoTeuHas cucrema. — URL:

https://e.lanbook.com/book/135217 (nara obpamenus: 27.05.2026). —

Pe:xuM gocTyna: sl aBTOpPU3. MOJIb30BATENIEH.




Hasmutounos, P. I. KBanToBas Mexannka 1 KBAaHTOBAsI XUMMUS .
yueoHoe nmocooue / P. I. Hasmutaunos, C. A. HoBukoBa. — JlyOHa :
ObC ['ocynapctBeHHbIN yHUBEpcUTeT «/lyoHa», 2021. — 123 ¢. — ISBN
4 fP(I)THeOJ;I;HTZHBHaH n3narenbcTBa [978-5-89847-631-1. — Tekct : anexTpoHHbIH // JIaHb : SIEKTPOHHO-
patyp Jlanb oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/196986
(mara obpamenus: 27.05.2026). — Pexum goctymna: sl aBTOPH3.
[10JIb30BATEIICH.

Hepequb HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOccrIeUeHMS:

1. Microsoft-Windows(6eccpouHo)

2. Microsoft-Office(6eccpouno)

3. ®T'AOY BO "HOYpI'Y (HNY)"-ITopran "Dnekrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

Ilepeuenb ncnonb3yeMbIx NpodhecCHOHANBHBIX 0a3 TaHHBIX U NH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne I CIUTITUHBI

No OcHoBHOE 000pyI0BaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
Bun 3anstuit N I_l IIpelyCTaHOBIEHHOE IPOIPaMMHOE 00€CIIEYeHHE, UCIIOIb3YEMOE IS
YA pa3IMYHBIX BUAOB 3aHITUN

202 |KommbroTep, MpOEKTOp ¢ SKpaHoM, ceTh HTepHeT, makeT Microsoft
(la) |Office

[IpakTnueckue 3ansatus (307

Jlexuun

OcHoBHOE 000pyIOBaHUE

1 CEMHHAPHI (1a)
307
3ager (1a) OcHoBHOE 000pyIOBaHNE

CamoctosrenpHas  [208

Kommwrorep, cets MuTepHET, makeT Microsoft Office
pabora cryneHTa (1a)

Kontpons 307
CaMOCTOSITEJIBHON (1) OcHoBHOE 000pyIOBaHNE
paboThI




