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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JuctunmmHaa «OCHOBBI KBAHTOBOM XMMHUW» BXOJUT B MPOTpaMMy OakajiaBpuaTa «XUMUs»
no HarpasieHuto 04.03.01 «Xumus» u uzydaercs B 5 cemectpe 3 kypca. JAUCHUIUIMHY peann3yet
Kadenpa dusnueckoit u KOJUTOMAHOW XUMHUH. J{MCIUIIMHA COCTOUT U3 4 pa3aeiioB U 9 TeM u
HalpaBJieHa HA U3YYCHUE KBAHTOBO-MEXAaHUYECKUX METO/IOB OMMCAHUS XUMUYECKUX CUCTEM.

[lenpt0 OCBOCHMSI AMCIUIUIMHBI SBJISICTCS OBJIQJICHUE CTYJIEHTaMHU OCHOBAMH COBPEMEHHOMU
TEOPETUUECKOW XHMHUHU, O3HAKOMIICHHE C KBAaHTOBO-MEXAaHUYECKUMU METOJIaMU OIHCAHUS
XUMHUYECKUX CHUCTEM (aTOMOB, MOJICKYJ, KPHUCTAJUIOB) U PEaKIMii; 03HAKOMJICHUE CTYACHTOB C
OCHOBaMHU KBAHTOBOW XUMHUH, BKJIIOYAIOIIMMH €€ 0a30BBI METOJl — METOJA MOJCKYJISPHBIX
opOuTasneil (Bce caMble TOYHBIC METOJbI pacyeTa IJICKTPOHHOW M T€OMETPHUYECKON CTPYKTYPHI
MOJICKYJT CETOAHsI 0a3upylOTCSs HMMEHHO HA OTOM METOJE); HM3yYeHHE CTyIEHTAaMH OCHOB
KBAaHTOBOW MEXaHUKHU B MPUJIOKCHHUH K PEIICHUI0 XMMUYECKUX 3a7a4, a TAKXKE TCOPETHUYCCKUX U
pacyeTHBIX METOJIOB KBaHTOBOW XUMUU. OCHOBHOE€ BHUMAHHE YACNAECTCS HE MAaTeMaTUYECKOMY
amnmapary, a pacmudpoBke (U3MUECKOr0 CMbICIA MOHIATHH KBAaHTOBOHW MEXaHMKHA W KBaHTOBOM
XUMHUU U TPAKTUYECKOMY OBJIAJICHUIO PAaCYETHBIMU METO/IaMU KBAHTOBOW XHMHUH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenne mucuIUIMHBI «OCHOBBI KBaHTOBOW XWMHUHW» HAMPABICHO Ha (HOpMHpOBAHHE Y
o0yJaromuxcst CAeAYIOIINX KOMIETEHIIHH (4aCTH KOMIIETSHIIUN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWUxXcs npu 0C80eHuu
OUCYUNTUHDBL (De3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl J0CTHKEHHS] KOMIIETEHIINT

Hugp Komnerenuus N
(B paMKax JaHHOH THCIUTUIMHEI)

Croco0eH OCyIEeCTBIATh OUCK,
KPUTHYCCKHUI aHAIN3 U CHHTE3
YK-1 WHPOPMALUH, TPUMEHSATh
CHCTEMHBIN MOAXO/ JUTS PELICHHS
MOCTABJICHHBIX 3314

VYK-1.1 Anamu3upyet 3aqady, BEIICIS e 0a30BEIe
COCTaBJIAIONINE;;

VYK-1.2 OnpenensieT U paHmXupyeT HHPOPMALUIO, TPEOyEeMYIO IS
pelIeHus MoCTaBIeHHON 3a/1a4M;;

OIIK-1.1 CuctemMaTusupyeT U aHATH3UPYET PE3yIbTATHI
XUMHUUYECKHUX IKCTIEPUMEHTOB, HAOJII0IEHNH, N3MEPEHUH, a TaKKe

Crioco0OeH aHaIM3UPOBATh U N
pe3yJbTaThl PACUETOB, CBOMCTB BELIECTB U MaTEPUAJIOB;;

HUHTEPIPETUPOBATD PE3YIbTATHI

OIIK-1 OIIK-1.2 ITpenyaraeT MHTEPIPETAIMIO PE3YIHTATOB COOCTBEHHBIX
XUMHYECKHUX IKCIIEPUMEHTOB,
o . 9KCIEPUMEHTOB U PaCYE€THO-TEOPETUUECKUX PaboT C
HaOJI0IeHUI 1 N3MepeHHH
WCTIOJIb30BAaHHEM TEOPETHYECKHX OCHOB TPAJIUIMOHHBIX M HOBBIX
pa3zienoB XUMHH;;
Crnoco6eH IpUMEeHSTh pacyeTHO-
TEOPETUYECKUE METOABI IS OIIK-3.1 [IpumMeHsieT TEOpeTUUECKHUE U OTYyIMIIUPUUECKHE
OINK-3 M3y4YEHUs CBOWCTB BEIIECTB M |MOJICIIM IIPU PEIICHNH 33724 XMMHUUECKOI HalpaBJIeHHOCTH;;

MIPOLIECCOB C UX YYAaCTUEM C OIIK-3.2 Hcmonp3yeT cTaHgapTHOE IIPOrpaMMHOE O0ecIieueHue
HCIONb30BaHUEM COBPEMEHHON |MIPH PEIIEHHH 3a7a4 XUMHUUECKOW HalpaBI€HHOCTH. ;
BBIUNCIINTEIIFHON TEXHUKH

CrocobeH mIaHupoBaTh paboTHI
XUMUYECKON HalpaBJIEHHOCTH,
00pabarbIBaTh U
HHTEPIPETHPOBATH TTOTyIECHHBIE
OIIK-4 pe3yJbTaThI C UCTIOJIb30BAaHUEM
TEOPETUUECKUX 3HAHUM U
IIPAKTUYECKUX HABBIKOB PELICHUS
MaTeMaTHYECKUX U (PU3NIECcCKUX

OIIK-4.1 Ucnons3yeT 6a30Bbie 3HAHMSI B 00JIACTH MAaTEMATUKH U
(U3MKK NPU TUTAHKPOBAHUK pabOT XMMUYECKON HANIPaBJICHHOCTH;;
OI1K-4.2 O6pabaTbIBaeT JaHHBIE C UCMIOJIB30BAHUEM CTaHIAPTHBIX
CIOCOOOB aNIPOKCUMAIMH YHUCICHHBIX XapaKTEePUCTHUK;;

OIIK-4.3 NuTepnperupyeT pe3yabTaTbl XUMHUUECKUX HaOII0IeHNI
C MCTOJIb30BaHUEM (M3HYECKHUX 3aKOHOB U NPEJCTaBIICHHUH. |

3a1a4
Crioco0€eH HCIO0JIb30BaTh [IK-1.1 [TonuMaeT OCHOBHBIE MIPUHLIMIIBI, 3aKOHBI, METOAO0JIOTHIO
MK-1 MOJIy4YE€HHbIE 3HAHUS M3Y4aeMbIX XUMHUUYECKHUX AUCLHUIUINH, TEOPETUUECKHE OCHOBBI
TEOPETUYECKUX OCHOB (hM3MYecKHuX U PUINKO-XUMHICCKHX METOJIOB UCCIICTOBAHHS,

¢yrnamenTanpHbIX pa3genoB  |IIK-1.2 Vicnonp3yeT ¢pyHAaMEHTAIbHBIE XUMIYECKUE TOHATHS B




Indp Kommerenmuust HuankaTopsl IIOCTI/I)K“e}II/ISI KOMIIETEHIH U
(B pamMKax JaHHOW JTUCIMILIHHEI)
XUMHU TIPU PEIICHUH CBOCH PO EeCCHOHANBHOM JACSITEIBHOCTH;
npoeCCHOHATBHBIX 3a7a4 [1K-1.3 UaTepnpeTupyeT MoNydeHHBIC Pe3yIbTaThl, HCIIOIb3Ys
0a30BbI€ MOHATUS XUMUYECKHUX JUCIUIIINH,

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Juciumanaa «OCHOBBI KBAaHTOBOM XHMMHMH» OTHOCHTCS K 00s3aTeabHON dacTth Oioka 1
«lucturuinHbl (MOIYIIH)» 00pa30BaTEIIBHON POrPaMMBbI BBICIIIET0 00pa30BaHUS.

B pamkax o0Opa3zoBaTesbHOM MporpamMmbl BBICIIETO O0pa30BaHUS OOYYaIOIIMECS TaKXKe
OCBaWBAIOT JApPyrue JUCHHUIUIMHBI W/HWIW  TPAKTHKH, CIOCOOCTBYIOIIME  JIOCTHXKEHHUIO
3aIIaHUPOBAHHBIX PE3Y/IHTATOB OCBOCHUS AUCUMILTUHBI « OCHOBBI KBAHTOBOW XHUMUM.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux O0ocmudiceHuro
3aNIAHUPOBAHHBIX Pe3YIbMAaAmo8 0C80EeHUS OUCYUNTIUHB]

IIpenmecTByOIIAE Mocaenyrommue
g Haumenopanue IIHCEHI:'[JIHHLI;,MOI;[I JI nncunnnnﬁl{);l/;auoz[ JI
P KOMIETEHIIMH . Y, . Y,
NMPaAKTHKH NMPaKTHKH
Y4eOHas MpaKTHKa;
[IpenoumioMHast MpaKTHKa;
dusndeckas XUMUS,
CrpocHue BEIIeCTBa;
Maremaruka; Komnonnnas xumus;
dusnka; XUMHYECKHE OCHOBBI
udposas rpaMOTHOCTS; OMOJIOrMYECKUX TPOLIECCOB U
Heopranuueckast xumus; 9KOJIOTHH,
AHanmuTHYeCKas XHUMHUS; M36panHbIe TIaBbl XUMUHY;
Opranudeckasi XUMUs; DKCTepUMEHTAIBHBIE METO/IbI
BBenenue B crieniMaibHOCTb; HCCJICOBAHUS B XUMUU;
Cnoco0eH oCyLIeCTBIATH 9 sk
. Ilpoosunymuuii Excel**, Beeoenue 6 xumurio
MOVCK, KPUTUIECKUH aHAIH3
1 CHHTES HH(OpMALIH OcHo8bl BPOSPAMMUPOBAHUSL HA KOOPOUHAYUOHHBIX
VK-1 P M Python**; COCOUHEHUL *™;
MPUMEHSTH CHCTEMHBIH s
Hugpoepaghuxa u mexnonoeus Ocnosvl Hanoxumuu**,
TIOJIXOJT JJISl pEIICHUS -
npezeHmayuti **; Xumus nexapcmeenuvix
TTOCTABJICHHBIX 3a]1a4 N e s
SOL. Hauanvnwii kypc™*™, sewecme ™™,
Python ons ananusa oannvix**; Duzuko-xumuyeckue memoobvl
Lugposvie oenosoie uccnedosaus
KOMMYHUKayuu**; Heopeanuueckux seujecme™*;
JomonauTenbHBIE pa3nensl Beicield | Cmpameeus opeaHuueckoeo
MaTEeMaTHKH; cunmesa**,
Ochosbl Heghpmexumuu**;
Fundamentals of
Contemporary Mass
Spectrometry**;
VYuebHast MPaKTHKa;
Hayuno-uccnenoBarenbckas
pabora;
TIpenaumioMHas MpaKkTHUKA;
CriocobOeH aHaTM3UPOBATH U peiUL P ’
Heopranunueckas xumusi; duznyeckast XUMUs,
WHTEPIPETUPOBATH
AnanuTHyeckasi XuMus; XuMudeckasi TEXHOJIOTHS;
OIIK-1 pe3yNbTaThl XUMUUECKHUX
Opraanyeckast XUMHS; CrpoeHne BeIecTBa;
JKCIIEPUMEHTOB,
o . Komnonnnas xumus;
HaOJIIOIEHUH ¥ M3MEepEeHUI
BricokomornekysipHbie
COETUHEHHUS;
Kpucrammoxumus ¥ OCHOBEI
PEHTI€HOCTPYKTYPHOTO




IIpenmecrByromue Hocnexyromue
HIngp Haumenosanue HHCEHI:[HHHLI7MOI;IyHH, uncunnnnl:lilll:auoaynn,
KOMIEeTeHIUH . «
MPAKTHKH NMPAKTHKH
aHaNN3a;
Xpomartorpadus;
OCHOBBI AJIEKTPOHHOII U
KosebaTeabHOM
CIEKTPOCKOTIHH;
OcHossl SIMP;
OCHOBHI Macc-
CIIEKTPOMETPHH;
XUMHUYECKUE OCHOBBI
OHMOJIOTHYECKHX MIPOIIECCOB U
9KOJIOTHUH;
N36paHHbIe rI1aBbl XUMUH;
OKCHeprMEeHTAIbHBIE METO/IBI
HCCIICIOBAHNS B XUMUW;
Hayuno-uccnenoBarenbckas
pabora;
[penoumuioMHas MpaKTHUKa;
Crnoco0OeH MpUMEeHATh Kpucraamoxumus 1 OCHOBEI
pacYeTHO-TEOPETUICCKIE PEHITCHOCTPYKTYPHOTO
METOJIBI ISl H3YICHUS aHamn3a;
OIK-3 CBOWCTB BEILIECTB U Hudposas rpaMOTHOCTS; Xpomarorpadus;
MPOLIECCOB C UX YYaCTHEM C OCHOBBI JIEKTPOHHOH U
UCIIOJIb30BaHHEM KoJyiebaTenbHON
COBpPEMEHHOU CIIEKTPOCKOIINHY;
BBIUMCIUTEILHOU TEXHUKHU OcHoBrl SIMP;
OcHOBBI Macc-
CIIEKTPOMETPHH;
Crioco0eH IIaHupOBaTh
pabOTHI XUMHIECKOI
HaIpaBJICHHOCTH,
00OpabaThIBaTh U MaremaTuka,
HHTEPIPETHPOBATH Ousnka; )
. | CtpoeHue BemecTBa;
OIIK-4 MTOJTyYCHHBIC PE3YNbTaThl ¢ | JIOMOJTHHUTENBHBIC pa3/Iebl BEICIICH
UCIIOJIb30BaHHEM MaTeMaTHKH;
TEOPETUUECKUX 3HAHUM U
MPaKTHYECKUX HABBIKOB
pELICHUs] MATEeMaTHYECKUX 1
¢du3nyecKkux 3a/1a4
Y4eOHas MpaKTHKa;
HayuHo-uccnemoBarenbckas
paborta;
[penaumuioMHast MpaKTHKA;
Om3nueckas XUMHAS,
XUMH4ecKast TEXHOJIOTHS;
Cnoco0eH HCIoIb30BaTh Crpoerne semectsa;
Komnonnnas xumus;
MOJTy4eHHbIC 3HAHUSI Heopranuueckasi XuMus;
TEOPETHYECKHX OCHOB AHanuTHUECKAs XUMHUS BBICOKOMOH?KYMP HpIC
[K-1 (hyHIaMEHTAIBHBIX Opraanyeckast XUMHS; R
pa3esioB XUMHH TIPH BBejeHue B CrielManbHOCTD; KpucTaioxumis i 0CHOBEI
—— peHTFeH.OCTpYKTypHOFO
npodecCHOHANBHBIX 33/1a4 anasa,
Xpomarorpadus;
OCHOBBI 2NIEKTPOHHOI U
Kose0aTenpHOM
CIIEKTPOCKOIINHY;
OcHoBrl SIMP;

OCHOBBI Macc-
CIIEKTPOMETPHH;




IIpeqmecTByOIIHE IMocaenyroime
HIngp Hanvenosanue HHCEI/II:[JII/IHLI;,MOI:)’JIH )Jncunnnnl:l)lil/;duonynu
9 9

KoMueTeHmm NpaKTHKH* NpaKTHKH*

XUMHYECKUE OCHOBBI
OHMOJIOTUYECKUX MPOIICCCOB U
JKOJIOTHH;

W36paHHbIe IIaBbl XUMUHY;
DKCHepUMEHTAIBHBIC METO/IbI
HCCIIEI0OBAHUS B XUMHUH;
DusuUKO-XUMUYECKUES MEMOObl
uccneo06ans
HeopeaHuuecKux geujecms™™;
Cmpamezus opeanuiecko2o
cunmesa**;

Ochosbl Heghmexumuu**;
Beeoenue ¢ xumuro
KOOPOUHAYUOHHBLX
coeounenun*>;

Ocnosbl Hanoxumuu **;
Xumus nexapcmeenuvlx
sewecms ™™,

Fundamentals of
Contemporary Mass
Spectrometry*>;

* - 3aMONHACTCS B COOTBETCTBUM ¢ MaTpuueit komnereniuii u CYII OII BO
** - 3JIeKTUBHbIC AUCIMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUIbI YYEBHOMN PABOTHI

OO01mas TpyI0eMKOCTh TUCHUTUTHHBI «OCHOBBI KBAHTOBOM XUMHUN» COCTABIISICT «3%» 3a4ETHBIC SAMHUIIBL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL 8bICUIE20 00PA3068aHUS 0Nl OYHOU DopMbl
00yuenus.

Bun yueOHoii padoThI BCETO, ak.u. CEMeCST pCbD)
Konumaxmmnas paboma, ax.u. 72 72
Jlexuuu (JIK) 36 36
JlaGopartopusie pabotsl (JIP) 36 36
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 18 18
Koumponw (sx3amen/3auem c oyenkou), ax.u. 18 18
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEP)KAHUE JUCIUITJINHBI

Tabauya 5.1. Codeporcarnue oucyuniunsl (Mo0yis) no suoam y4ebHou pabomol

Homep
pasgena

HaumenoBanue paznena
JMCHUILIHHBI

Copep:xanue pa3aesa (TeMbl)

Bun
yueOHoit
padoThI*

Pazpnen 1

Beenenue

1.1

IIpenmMer u uCTOpHsi KBAHTOBOW XUMHUHU

JIK

Paznen 2

Knaccuueckass MmexaHHKa,
KaK OCHOBA JIJIsl U3yUEHUs
KBAaHTOBOI MEXaHUKHU

2.1

Knaccuueckass MexaHHMKa, €€ OCHOBHBIE ITOHSTHS.
3akonsr HetoToHa. [IpuHIINT OTHOCUTENEHOCTH
lanmmnesi, cucTeMbl KOOPAWHAT, 3a7ada O
KUHETUYECKOM 3HEPruu AByX Macc. Bpaiienue
TBepAoro Tena. LleHTp nHepuun MeXaHUIeCKOM
cuctembl. JKecTKHil poTaTop, MOMEHTBI HHEPIIUH,
9JIEMEHTBI TEOPUH TPYII.

JIK

2.2

IIpuHumn Hanmenbero aeucTus. OyHKIMUA
Jlarpanxa. YpaBHeHus Jlarpanxka. Kanonnueckue
ypaBHeHUs ['aMunbTOHA. 3aKOHBI COXpaHEHMUS,
HMHTETpabl IBUKEHUSA. 3aKOHBI COXpaHEHUS
SHEPruy, UMITyJIbCa 1 MOMEHTA UMITYJIbCA.
Tlapmonugeckuit ocumuATop (KIaccudeckoe
pelieHue).

JIK, JIP

Pazpnen 3

KBanToBass MmexaHHnKa

3.1

[onsATne 0 KOPHMyCKYyISPHO-BOJIHOBOM JyaaH3Me,
runoresa Jlyun nebpoiins, onsiTel [[3BUCCOHA U
Joxepmepa. CTaTHCTHUECKOE TOTKOBAHUE BOJH JI€
Bpoiins. [Tonstue namepenus no H. bopy u poinb
npudopa B KBaHTOBO# MexaHuke. [IpuHIun
HeomnpeneneHHocTy B. I'eitzenbepra, ero
¢usnyeckuit cMpicit. [IprHIMI TONOTHUTEIBHOCTH
H. bopa.

JIK, JIP

3.2

BonHoBast QyHKIIHS CHCTEMBI, e¢ (pU3nIeCKUii
cMbici. [Ipunnun cynepnosunuu. OnepaTopsl
KBaHTOBOW MEXaHHMKH M UX OCHOBHBIC CBOHCTBA.
CroxeHne 1 yMHOXEHHE oniepatopoBs. [loHsTre 0
komMmyTaTopax. YpasHenue llpenunrepa,
3aBucsiiee oT BpeMeHH. CTal[HOHAPHBIE COCTOSIHUSI
U cranoHapHoe ypasaenue llpeaunrepa.

JIK, JIP

3.3

MOMEHT UMITyJIbCa MUKPOYaCTHIIB,
KOMMYTAIIMOHHBIE COOTHOILIECHUS ISl €70
KOMITOHEHT M KBaJipaTa MOMEHTa UMITYyJIbCaA. Crun
anekTpoHa. CoOCTBEHHbIE 3HAUCHHUS KBaJpaTa
oriepaTopa CIiHA U UX POJib B ONpE/ICIeHUN
Ka4yecTBa BOJTHOBBIX (PyHKIHH. CXeMBI CII0KEHUS
momeHTOB Paccen — CayHaepca U j-j CBsI3H.

JIK, JIP

3.4

KsanroBslit ocummsatop. [IpuHiumuansHoe
OTIMYHE OT KJIACCHYECKOTO FapMOHUYIECKOTO
OCIMJUISATOPA, SHEPTHSI HYJIEBBIX KOJICOAHHH.
TyHHenbHBIN 3G EKT, ero napagoKcaaIbHOCTb.
Yactuna B 0JHOMEPHOM NOTEHIIMATIBHOM SIIHKE.

JBmxenne cBoOOTHON YacTHIEL. JKecTKkui poTaTop.

VYpasuenue llpenunrepa ans aroma BOAOPOA.
Teopus BosMyiueHuil Pases — Hlpenunrepa.

JIK, JIP

Pazgen 4

KBanToBast xumus

41

[Ipubmmxenne bopra-Onnenreiimepa.
BapuanuoHHblil MeTOA U BapMallMOHHBIA IPUHLIUIIL
OnHodekTpoHHOE puOImKeHne. BomaHoBas
(yHKITHST MHOTOSJIEKTPOHHOM CHCTEMBI B
OJTHORJIEKTPOHHOM NPHUOIIDKEHHH.

JIK, JIP

4.2

CpenHsis SHEpTrHs B OJTHOAIEKTPOHHOM
MpuOIMKEeHNH. Y paBHEHHS XapTpH U XapTpu-
®doxka. YpaBHeHus Xaprpu-Poka Ui 3aMKHYTBIX
obomnouek. JIMHEHHBIN BapUAIIHOHHBIA METO/.
Ypasuenust Xaptpu-®doxa-Pyraana.

JIK, JIP




* - 3anonasercs Tonpko o OUHOMU dhopme odyuenust: JIK — nexyuu, JIP — nabopamopusie pabomwl,; C3 —
npaxkmuyeckue/ceMunapcrue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuaneno-mexnuueckoe obecneueHue OUCYUNnIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cneuuajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(Ipu HEOOXOTUMOCTH)

Aynuropus Ui IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO THUIIA, OCHAIIICHHAS

Microsoft Win 10
JloMalHsis A1 0JJHOro
a3bIka, Kog mpoaykra Ne
00327-60000-00000-
AAT1T.

JlekoHHast KOMILIEKTOM CHIeLIHAH3HPOBAHHOH Mmebenu; Microsoft Office 365
JOCKOM (3KpaHOM) U TEXHUYECKUMU
CpeACTBaMU MYJIbTUMEIUA NPe3eHTALUI ProPlus Kon nponyxra
' 00202-50232-17683-
AA087
Microsoft Win 10
JloMaluHsis A1t 0JJHOrO
Aynuropus 1uid IpoBeieHus 1abopaTopHbIX | s3blka, Kog nmpomykra Ne
paboT, UHIUBUYaTbHBIX KOHCYJIbTALIUMN, 00327-60000-00000-
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOYHOU AAT1T.
Jlaboparopu aTTEeCTAllMU, OCHAIIIEHHAs! KOMIUIEKTOM Microsoft Office 365
CHelHaTM3UPOBaHHON MeOeIH U ProPlus Kon npoaykra
000pyIOBaHUEM. 00202-50232-17683-
AA087
Microsoft Win 10
JloMaluHsis A1t OJJHOTO
Aynuropus Ui CaMOCTOSITEIbHON pabOThI a3b1ka, Kog mpoaykra Ne
oOyuatomuxcs (MokeT ucnonb3zoBathes anst | 00327-60000-00000-
Hns N
. | MpOBEIECHNs CEMUHAPCKUX 3aHATUN U AAT1T.
CaMOCTOSITENIbHOM 9 . .
paboTBI KOHCYJIbTAIIHi{), OCHAILIEHHAs KOMIJIEKTOM Microsoft Office 365

CHeIMaTu3UPOBAHHON MeOen U
KoMIbroTepamu ¢ gocrynom B OUOC.

ProPlus Kox mponykra
00202-50232-17683-
AA087

* - ayIUTOpHS AJISl CAMOCTOSTENIbHOM paboThl o0yyaroniuxcst ykaspiaercs OBA3ATEJIbHO!

7. YYEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIAIIJINHbBI

OchnosHas tumepamypa:
1. CrenanoB H. ®. KBanToBas MexaHuka u KBaHTOBast XuMus./ Mocksa : 3gaTenbcTBo

[Opaiit, 2019. — 441 c. https://urait.ru/book/kvantovaya-mehanika-i-kvantovaya-himiya-444811
2. boxenko K.B. OcHOBBI KBaHTOBOW XMMHH : KOHCIIEKT JICKIIHI : yueOHOe Tocodue /

Mocksa : PYJIH, 2022. - 113 c.
3. 'enbman I'. KBanroBas xumust / M.: bunom. Jlaboparopus 3nanumid, 2011. - 533 c.




Jononnumenvnas numepamypa:

1. Maiiep U. M30panHble r1aBbl KBAHTOBOM XUMHH: Jl0Ka3aTenbCcTBAa TEOPEM U BBIBOIBI
dopmya Ilep. ¢ anrin. M.b. Jlpaxosckoro, A.M. Tokmauesa; oz pexa. A.JI. Uyrpeesa /M.:
BMHOM. JIaGoparopus 3uanuii, 2006. - 384 c.

2. boxenko K.B. Metoanueckue ykazaHus 1o n3ydeHuto kypca "OCHOBbI KBAaHTOBOM
xumun'": YueOHnoe nocodue. Pazuen 1: Knaccuueckas mexanuka / M.: M3a-so PYJIH, 2005. -
22c.

3. boxxenko K.B. Meronnueckue ykasanus 1o uzyueHuto Kypca "OCHOBBI KBaHTOBOM
xumun'": YueOHoe nocobue. Paznmen 2: KBanroBas mexanmka /M.: U3n-so PY JIH, 2005. - 22 c.

4. KykymkuH A.K. 3agaun no KBaHTOBOM XMMHHU M CTpOeHHIO MoJiekyn /M.: 3a-Bo
MI'Y, 1987. - 154 c.

Pecypcwi ungpopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:

1. ObC PYIH u croponnue 9bC, K KOTOPBIM CTYA€HTHI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHWU 3aKJIFOYEHHBIX JJOTOBOPOB

- DnekTpoHHO-0mommoTeunas cucrema PYJIH — ObC PY JIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas 6ubianorexa onnan» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «Koncynbrant ctynentay www.studentlibrary.ru

- OBC «3nanmym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a nannbix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansi 015 CAMOCMOAMENbHOU paboOmul 00YUAOWUXCA NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nexuuii no aucturuimae «OCHOBBI KBAHTOBOW XUMHUN.

2. [IpakTudeckue 3a1anus Mo JUCHUILINHE «OCHOBBI KBAHTOBON XUMUI

* - Bce yueOHO-METOANYECKHEe MaTepHalibl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcsl B COOTBETCTBUHM € JAEHCTBYIONUM NOpsiAKoM Ha cTpanule aucuuiuinasl B TYHUC!



PASPABOTYUKMU:

[Tpodeccop-KoHCYABTAHT
Kadeapsl Hpu3nyecKon u
KOJUIOUJHON XUMUHU

boxenko Koncrantun
Buxkroposuu

Jonoxcnocms, BYIT

HomenTt kadenpsl Gpusznyeckoin u
KOJUIOUHOM XUMHHU

Tloonuce

Damunus U.0.

[MIemko TaresHa
®denopoBHa

Honocnocmo, BYIT

PYKOBOJUTEJIb BYII:

3aBenyrommii kadeapoit
($u3nYECKOIl U KOJUIOMAHOMN
XUMHUH

ITloonuco

Damunus U1.0

UepenuuueHko Anekcanp

I'enpuxoBuu

Honscnocmo BYIT

PYKOBO/JUTEJIb OII BO:

3aBenytromuii kageapoii oouieit u
HEOPraHUYECKOW XUMHUHU

ITloonucw

Damunus U.0.

Xpycranes Bukrop
Hukonaesnu

Honoxcnocms, BYIT

ITloonucw

Damunus U.0.
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