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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JuctunnmHa «OCHOBBI HAaHOXMMHUU» BXOJIUT B IporpamMmy OakajaBpuata «XHMHs» I10
Harnpasienuto 04.03.01 «Xumusa» u uzyyaercs B 6 cemectpe 3 kypca. JucuuiiimHy peanu3yer
Kadenpa duszmdeckoit u KouionaHoN XuMuu. J[uciurimHa coCTOUT U3 7 pasznesioB w1 13 1em u
HampaBJieHA HA U3yYCHHE CBOWCTB OOBEKTOB C BHICOKOW CTENEHBIO Pa3ApOOICHHOCTH BEIIESCTBA.

[lenpt0 OCBOCHHUS NUCHMIUIMHBI SIBISETCS TIOHMMAaHUE HOBOHM  MEXIUCIUIUTMHAPHON
o0jacTu 3HaHWUS — HAHOHAYKHW, KaK OOJIACTH TOJIYYCHUS W HCCICIOBAHUS CBOWCTB OOBEKTOB,
nMermux pasmep Menee 100 HanoMmeTpoB. 3a mocHeAHUE ACCATUIICTHS MOSBUIUCH HOBBIC
HaIpaBJieHUs HAHOHAYKHU U 00sacTh e€ mnpumeHeHus. MlHTepec XMMUKOB K BBICOKOJAMCIIEPCHOMY
COCTOSIHMIO BEIIECTBA OCHOBAaH Ha OOraToM OMBITHOM M TEOPETHUYECKOM MaTepHayie Pa3feiioB
KOJUIOMJIHON XUMHUH. XUMHUYECKUM (YHIAMEHTOM OOBEKTOB HCCIICIOBAaHHS — HAHOYACTHII,
HaHOKJIACTEPOB M HAHOKOMITO3UTOB — OCTAIOTCS aTOMBl M MOJICKYJIbI, MOATOMY IOHHUMaHHUE
yCIIOBUI 00pa3oBaHMs HAHOOOBEKTOB, WX (DYHKIMOHUPOBAHUS U OCOOCHHOCTEH CBOWCTB
HEBO3MOJKHO 0€3 CIEeIUaIbHBIX 3HAHUH. XUMHKaMH PEIIA0TCS MPOOIEeMbl HE TOJBKO MPOOIEMbI
CUHTE3a, HO W CTa0WIM3alid TEPMOAMHAMUYECKA HEYCTOMYMBBIX BBICOKOAMCIIEPCHBIX CHUCTEM.

3amadyeil MaHHOW JUCHMIUTUHBI SIBISIETCS 0030p METOJNOB TMOJYYCHHs, CTAOMIU3alUUd U
MIPUMEHEHUSI HAHOYACTHI] B XUMHUH, TEXHUKE, MEIUIIMHE.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbBI

OcBoenne aucnuIiUHBl «OCHOBBI HAHOXMMHUHW» HANpPaBIeHO Ha (OPMUPOBAHUEC Y
o0y4aroIuxcst CAeAYONINX KOMIETEHIIHH (YaCTH KOMIIETSHIIUN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (De3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl 0CTHKEHHS KOMIETEHIINT

Hugp Komnerenuus N
(B pamMKax JaHHOW JHCIUILIIHEI)

VYK-1.1 Anamu3upyet 3aqady, BEIICISS e 0a30BEIe
Crioco0eH OCYIIECTBIIATh TTOKCK, |COCTAaBIIIONINE;;
KpuTH4YecKuid aHamu3 u cuHTe3 | YK-1.2 Onpenenser u pamxupyeT HHOOPMAIHIO, TpeOyeMyo s

VK-1 nH(pOpMaLUH, TPUMEHSITh pelIeHus TOCTaBICHHOH 3aa4H;;
cucTeMHBbIH oxon uist petnenns |YK-1.5 AHanu3upyet U KOHTEKCTHO 00padaThiBaeT HHPOPMAIIHIO
MIOCTaBJICHHBIX 3a71a4 JUISl pELLICHNUs! TIOCTABJICHHBIX 33J1a4 ¢ (JOPMHUPOBAHHEM

CcOOCTBEHHBIX MHEHHH U CYXKISHHH;;

I1K-1.1 [ToHnmMaeT OCHOBHBIE ITPUHITUIIBI, 3aKOHBI, METOIOJIOTHIO
N3y4aeMbIX XUMUYECKHUX TUCIUIUINH, TEOPETUIECKHE OCHOBBI
(usrueckux u PU3NKO-XUMUYECKUX METOJIOB HUCCIIEIOBAHNS;
[IK-1.2 Ucnonp3yeT PpyHIaMeHTaIbHBIC XUMIICCKHIE TIOHATHS B
cBoeil mpodeccoHaNbHON eSITeILHOCTH;

[IK-1.3 UuTepnperupyer nojy4eHHbIe Pe3yabTaThl, UCHOIb3Ys
0a30BblIe MTOHATHS XUMHYECKUX JIMCIUILINH;

Croco0€eH UCII0JIb30BaTh
HOHy‘IeHHLIe 3HAaHUA
TEOPETHYCCKIX OCHOB
(byH/IaMEHTABHBIX Pa3/esioB
XUMUH [PU PEIICHUH
podeCCHOHANBHBIX 33/1a4

IK-1

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuuruimHa «OCHOBBI HAaHOXMMHHU» OTHOCHUTCS K 4acTd, (OpMHUpPYEeMOHl ydacTHUKaMHU
o0Opa3oBaTeNnbHbIX OTHOLIEHUH Oioka 1 «JlucuumiuHel (MOAYJIH)» 00pa3oBaTeIbHON MPOTrpaMMbl
BBICIIIET0 00pa30BaHUS.

B pamkax oOpa3oBaresnbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOydalOIIMECs TaKKe
OCBaMBAaIOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO
3aIlJIAaHUPOBAHHBIX PE3YJIHTaTOB OCBOSHHS TUCHUIUTMHBI « OCHOBBI HAHOXUMUU.




Tabnuya 3.1.

Ilepeuenv komnonenmos OIl BO,

3AN1AHUPOBAHHbLX pe3)1bmamoe OC60€HUA ()MCL}MI’UZMHbl

CnocooCmByroUUx — O0CMUNICEHUIO

HanMenoBanme IIpexmecrByonue Mocaenyromue
110§ HCHUTLUTAHBI/ MO JTH HCIUTLUIAHBI/ MO JTH
bp KOMIIETEHIINH FHCH *Hy ’ FHCH *Hy ’
MPAKTHKH NMPAKTHKH
Maremaruxka,;
dusuka;
i . Konnounnnas xumus;
Hugposas rpamotHocTs; XHUMHUYECKUE OCHOBBI
Heopranuueckas xumusi;
p ’ OHMOJIOTHYECKUX MIPOIIECCOB U
AHamuTndeckas XUMHS
Opranudeckas XUMUS; KOO HH,
(II;I/IBI/I‘{CCKEI}I N ? W30paHHbIe T1aBbl XUMHUH;
L OKcIreprMeHTaIbHBIC METOIBI
OCHOBBI KBAaHTOBOH XUMUH;
Crioco0eH oCyIIeCTBIATh ] HCCIIEAOBAHMS B XUMHUMU,
. Beeaenwne B crienuaibHOCTB;
MOUCK, KPUTUYCCKUH aHAIH3 o sk Qusuro-xumuyeckue Memoosl
Ilpoosunymeoiii Excel**;
U CHHTe3 HH(DOpMAIIHH, uccied08aHus
YK-1 . OcHogbl npocpammuposanus Ha sk
MPUMEHSTH CUCTEMHBIN Python™*; HeopeaHuueckux geujecme™™;
MOJIXOJT JJISl PEIICHUS ' Cmpameeus opeanuiecxkozo
Ungpoepaghuxa u mexnonocus s
IMOCTABJICHHBIX 3a7a4 BE——— cunmesza**;
P Hyun=, e Ochosbl Heghpmexumuu**;
SOL. Hauanvnwvui kypc*™, Fundamentals of
Python ons ananuza oanneix **, Contemporary Mass
Lugposvie oerosvie Spectrometry**:
KOMMYHUKayuu **, !
. | [IpenoumioMHast MpaKkTHKa;
JloTioTHATETBHBIC Pa3/IeNbl BBICIICH
MaTEeMaTHKH;
Hayuno-uccnenoBarenbckas
pabora;
IIpenaunioMHas npakTHKa;
Konnounnast Xumus;
Kpucramioxumus ¥ OCHOBBI
PEHTTCHOCTPYKTYPHOTO
aHaJm3a,
Xpomarorpadus;
OCHOBBI JIEKTPOHHOU U
KoJe0aTeTbHOI
CHEKTPOCKOTIHH;
OcHoBrI SIMP;
CriocobeH Hcroas30BaTh Heoprannueckas xumus; OCHOBEL Mace
MOJIYYCHHBIC 3HAHUS AHaauTHYECKas XUMUSI;
CIIEKTPOMETPHH;
TEOPETUYECKUX OCHOB OpraHuyeckast XUMHS;
XUMHUUYECKHUE OCHOBBI
TK-1 (hyHIaMEeHTaTbHBIX duznyeckass XUMus, GHOJOTHHECKHX TIPOLIECCOB 1
pa3zenoB XUMHUH MIPH BBenenuve B CHEMAIbLHOCTD, PKOJTOLHI: p
peleHun OCHOBBI KBAaHTOBOHM XUMUHU; ’

HpO(I)eCCI/IOHaJ'ILHBIX 3aga4

W36panHble riiaBbl XUMUWY;
DKCHepUMEHTAIbHBIE METO/IbI
HCCIIEOBAHUSA B XUMHUH,
DuU3UKO-XUMUYECKUE MEMOObl
uccneo08anus
HeopeanHuyecKux geujecme™*;
Cmpamezusi opeanu4ecko2o
cunmesa**,

Ocnosuvl Hegpmexumuu**,
Fundamentals of
Contemporary Mass
Spectrometry**;

* - 3aMOJHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIMIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUIbI YYEBHOMN PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI «OCHOBBI HAHOXUMHUUY COCTABIISCT «3)% 3aUETHBIC €AMHHUIIBI.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C8OeHUs 00pA308aMeNbHOU NPOCPAMMbL 8bICUIE20 00PA308aAHUSL OJiIsl OYHOU (HOopMbl
00yuenus.

Bun yueOHoii padoThI BCETO, ak.u. CEMeCGT 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. 36 36
Koumponw (sx3amen/3auem c oyenkou), ax.u. 0 0
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*

Pazgen 1

BBenenue

11

Hanoxumus — Hayka XX | Beka. Mcropuueckue
npeanocsky. Kiaccnukannm HaHOpa3MEPHBIX
cucteM. Tepmunonorus. HaHouacTuus! u
KJacTepsl, HaHOKyIacTepsl.IIpobnema
crabunusanuu. OcoGeHHOCTH CBOMCTB.

JIK

1.2

[ToBepxHOCTHAsI PHEPTHS TBEPIBIX

ten. TemnepaTypsl IUIaBJICHHS ¥ pa3Mep

yactuil. TepmMorHamMKKa 0Opa3oBaHus
Hanodasbl. Kpurnueckuii «3apoasiiny. GakTopsl,
BIMSIIOIINE HA CKOPOCTH 00pa30BaHMs 3apOJIbIIIa
HOBOW (a3bl.

JIK, JIP

Paznen 2

Metonapl cuaTesa HPY

2.1

BakyyMHOe ucnapeHue, 3J1eKTpUUecKuil B3phIB,
HOHHas O0MOapANpPOBKa, HU3KOTEMIIEpAaTypHas
1azmMa

JIK

2.2

Cunres B pCaknuAX XUMHICCKOIo, (i)OTO' u
paananinoOHHO-XUMHUYCCKOI0 BOCCTAHOBJICHU S,
KPHOXHMHHGCKHﬁ, 3H6KTpOXPIMH‘IeCKPII71,
COHOXHMMYECKHI U MEXaHOXHUMUISCKUN CHHTE3BL.

JIK, JIP

2.3

TepMonu3 BEIECTB-IIPEKYPCOPOB, PA3IOKEHHE
kap6onunoB MetauioB (CVDmnporecc),
IJIa3MOXUMUYECKUH CUHTE3. MeTObl «MOKpPOII»
XMMHMH (3071b-Teb cuHTe3). CHHTE3BI B MUIIEIITIAX.

JIK, JIP

Paznen 3

MeTtopl
uccinenoBannstHPY

3.1

Onrtuyeckue cBoiictBa HY: 351eKTpoHHBIE CLIEKTPHI
MOTJIOMIEHHs KIacTepOB U HAHOUYACTHULl METAIIOB Ha
npuMepe cepedpa u 30510Ta. KBaHTOBBIE TOUKHU.

JIK, JIP

3.2

DneKTpuuecKre U MarHUTHBIE CBOMCTBA.
Jwnarnoctuxka HPY meTomamu 351eKTpOHHOM,
TYHHEJIbHOM M aTOMHO-CHJIOBOM MUKPOCKOIIHH.

JIK

3.3

PeaKI_[I/IOHHaFI CIIOCOOHOCTh KJIaCTCPOB U
HaHO4YaCTHUIl METAJLJIOB. BSaHMOﬂeﬁCTBHe
HAHOYaCTHUIl € NOJIMMEpaMU U MAKPOMOJICKYJIAMH.

JIK, JIP

Paznen 4

Hanoxumns yriepona

4.1

VYraeponusle knactepsl. ['paden. YrneponHsie
HaHOTPYOKH. Dyimepens! u ¢pymieputst JIK

JIK

Paznen 5

Hanouactuumt
0JIarOpOTHBIX METAJLIOB

5.1

Hano3zonoto. Hanocepebpo. CriocoObl oTydeHNSI.

JIK, JIP

Pasnen 6

Hanonopucteie
HEOpTaHHMYECKue
MaTepHabl

6.1

Hanonopuctbie HeOpraHu4eckrue MaTepHuabl.
Hanoxomro3utel. HaHouacTHIBI 1 9KOJIOTHS.
Hanecennble HaHOYACTUIILI METAJIOB B
KaTajgu3aTopax u aJicopOeHTax.

JIK, JIP

Pazngen 7

Hanorexnonoruu B
OMOJIOTHH U MEIULINHE

7.1

B3anmMopaeiicTBre 6MOIOIIMEPOB U
MukpoopraiuzMoB ¢ HU meraios.

JIK, JIP

7.2

HanoOHMOKOMITO3HMTHI, HAHOYACTHIIA B
O6nosorn4eckoi 000I09Ke, MOITYIPOBOHUKOBBIE
KBAHTOBBIE TOYKH C OMOaKTUBHBIMH MOJICKYJIaMH.
Hanopo06oTsh!.

JIK, JIP

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JJUCHUIIJIMHBI

Tabnuya 6.1. Mamepuaneno-mexnuueckoe obecneuerue OUCYUNIUHbL

* - 3anonHseTcs Tossko o OUYHOMU dopme oOyuenust: JIK — aexyuu; JIP — nabopamopusie pabomut;, C3 —
npakmuiecKue/CeMunapcKue 3aHamusl.




Tun aynuropuu

OcHamenue ayiuropuu

Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

JlexkimoHHas

AymuTopus Ui IPOBEICHUS 3aHITUN
JICKIIMOHHOI'O TUIIa, OCHAaIllCHHAasA
KOMILIEKTOM CIEIHaTM3UPOBAHHON MeOeH;
JIOCKOM (9KpPaHOM) U TEXHUUYECKUMU
CpeACTBaMU MYJIbTUMEINA TIPE3CHTAIINH.

Microsoft Win 10
JloMarHsist 11t 0THOTO
sa3bika, Kog mpoaykra Ne
00327-60000-00000-
AAT717. Microsoft Office
365 ProPlus Kox npoaykra
00202-50232-17683-
AA087

JlaGopatopus

AyauTopus JUisi IpOBeIeHNs Ta00PaTOPHBIX
paboT, UHIUBUYaTbHBIX KOHCYJIbTAIIUMN,
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOUHOU
aTTecTalliy, OCHAIICHHAs KOMIUIEKTOM
CHeIMaTu3UPOBAHHON MeOeIn U
o0opynoBaHUEM.

Kommuiekr
CHeLHaIU3UpPOBAHHON
Meo0eiu;
CHelHaIU3UPOBAHHOE
000py1I0BaHNE XUMHUYECKOU
nabopaTopuu: mkad
BBITSDKHOH, 1IKag
CYUIMJIbHBIN, TEPMOCTATHI,
¢doromerpsr KOK-3,
n3Mmepurenu pH
ExStik*EC500, mukpockor,
KOHJIYKTOMETp, YCTPOHUCTBO
JUISI IPOCYIIMBAHUSI TIOCYIbI
I125-2000, TepmocTar
skuakoctHeI TXK-TC,
aKBaAUCTHILIATOD
anektprueckuit J13-25,
BECHI JJIEKTPOHHBIE
OHAUS AR 2140, Bechl
TOPCHOHHBIE, He(EeIOMETp
H®O, pedppaxtomerp,
cnektpodorometp 13-
5300BU, koHgyKTOMETP
CD'308; AHMOH 4100,
pH-metp ExStik*EC500,
kuciaoponomep AHMOH
4100, nsmepuTenb
kapmanHblii OBII STI10R,
mynsTuMeTp VC-11,
aHaJIN3aTOPbI )KUJIKOCTH
OKCIIEPT-001,
CTallMOHAPHBIN
MYJIbTUMETUMHBINA
IIPOEKTOP, CTALIMOHAPHBIN
9KpaH

Jns
CaMOCTOSITEIIbHOU
paboThI

Ayaurtopust Jisl CaMOCTOSATEIbHOU PabOTHI
oOydJaroruxcs (MOXKET UCTIOJIB30BATHCS IS
MIPOBEJICHUS] CEMHUHAPCKUX 3aHSITHI U

Microsoft Win 10
JlomarnHss 17151 OJTHOTO
s3bika, Kog mpoaykra Ne




KOHCYJIbTAIIHi{), OCHALIICHHAS KOMIJIEKTOM 00327-60000-00000-

CIeNUAIN3UPOBAHHON MeOen 1 AA717. Microsoft Office

KoMIibroTepami ¢ goctynom B OUOC. 365 ProPlus Kox nmpoaykra
00202-50232-17683-
AA087

* - ayIUTOpHS JJISl CAMOCTOSTENIbHOI padoThl 00yyaroninxcst ykaspiaercs OBA3ATEJIDBHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUITJIMHBI

Ocnoenas numepamypa:

1. I'.b.Ceprees.Hanoxumus. U3n1.MI'Y .2003.2005.-288 c./Pexomen. Muno6p. P®/

2. K. deddetic, C.[Jeddeiic ; mox pen. JI.H.ITatpukeesa. - M.: BUHOM. JlaGopartopus
3Hanui, 2011.- 206 ¢ w.
Hononnumenvnas numepamypa:

1. A.JJL.byyauenko. Xumus kak my3sika. M31. HoGemuctuka. MUHLI,. 2004.

2. H. KoGasicu. BBenenue B HAaHOTEXHOJIOTHIO. (1epeBoy ¢ smoH). [Toa. Pen.
JL.H.ITarpukeesa. M.:BTHOM. 2007.
Pecypcuvl ungpopmayuonno-menekommynuxkayuouro cemu « nmepremy:

1. ObC PYIH u ctoponnue ObC, K KOTOPBIM CTYJEHTBI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMUH 3aKJIFOYCHHBIX JIOTOBOPOB

- DnekTpoHHO-O0mOMoTeunas cucrema PYJIH — ObC PYJIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas 6ubianorexa onnanu» 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 gannbix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 01 camocmosamenbHou pabomol 00YUAOWUXCS NPU
0C80eHUU OUCYUNTUHBL/MOOYIA™:

1. Kypc nexuuii no aucturuimae «OCHOBBI HAHOXUMHH.

* - Bce y4eOHO-METOAMYECKHE MAaTepUalIbl Ul CaMOCTOATENBHON paboThl 00ydaromuxcs
pa3sMelarTcs B COOTBETCTBUU C JIEHCTBYIOIUM MOPAIKOM Ha cTpaHule auciuninasl B TYHUC!




PABPABOTYMUK:

[Tpodeccop, kadenpa
(bu3nUeCcKoil U KOJTOUIHOM
XUMUHU

Muxanenko Upuna
NBanoBHa

Jonoxcnocms, BYIT

PYKOBOJIUTEJIb BYII:

3aBenyromuii kadeapoit
(U3UIECKON M KOJIJTOMTHON
XUMHUHU

Tloonuce

Damunus U.0.

UepeanuyueHko AJieKCaHIp
['enpuxoBuy

JHonoicnocmos BYIT

PYKOBOJUTEJIb OII BO:

3aBenyromnuii kageapoit oouieit u
HEOPraHUYECKON XUMUU

IHoonucw

Damunus U.0.

Xpycranes Bukrop
Hukonaeuu

Honocnocms, BYIT

IHoonucw

Damunus U.0.



