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PABOYA{ ITPOTPAMMA JUCHUILIZIMHBI (MOAYJIA)

PagnanuoHHO-XUMHUYECKHEe MeTO/A bl NOJIy4YeHHs] HU3KOpa3MepPHBIX CUCTEM,
PyHKIMOHA/ILHBIX HAHOCTPYKTYP U HAHOMaTepHUaJIoB

YpoBeHb BbICLIEro 06pa3oBaHMA:
CnenuasiureT

HanpaBneHne NoAroToBKH (Cl'[e].[I/IaJIbHOCTb):

04.05.01 ®ynaMeHTa/IbHAsA U IPUKJIaAHAsA XUMUS

HanpassieHHOoCTb (mpo¢usn) OIOII:

XUMHUS BBICOKMX IHEPTUU

dopma oGyyeHus:

O4YHada

Paboyas nporpaMma paccMOTpeHa ¥ 0Jj06peHa
Y4eb6HO-MeTOAUYEeCKOU KOMUCCUeN daKyabTeTa

(npotokos Ne1 ot 27.01.2017)

Mocksa 2017



Paboyasd mnporpaMMa [JUCLUIJIMHBI pa3paboTaHa B COOTBETCTBUU C CaMOCTOSTEJbHO
ycTtaHoBJeHHbIM MIY o6pasoBaTesnbHbIM cTaHfgapToM (OC MIY) pna peannsyeMbix
OCHOBHBIX NPOQpecCHOHa/IbHbIX 00pa30BaTe/JbHbIX NPOTpPaMM BbICIIETO0 0Opa30oBaHUA IO
HanpaBJ/ieHuI0 NoAroToBKU / cnenuanbHOCcTH 04.05.01 «PyHpaMeHTasbHasA M NPUKJ/IALHAsA
XUMHUSA» (IporpaMMa clieljuajauTeTa), yTBepkAeHHoro npukasom MI'Y ot 22 uwasa 2011 roga
Ne 729 (B pepakuuu nprukazoB MI'Y ot 22 Hosa6pa 2011 roga Ne 1066, ot 21 nekabpsa 2011
roga Ne 1228, ot 30 gaekabps 2011 roga Ne 1289, ot 27 anpensa 2012 roga Ne 303, ot 30
Jnekabps 2016 roga Ne 1671).

['og (rogbl) npuemMa Ha 00y4YeHHe

2014/2015,2015/2016, 2016/2017,2017/2018, 2018/2019



1. HauMeHoOBaHUe JUCHUIIMHBI (MoayJ/isi) PagualMOHHO-XUMUYE€CKHE METOAbI OIy4eHHsI HU3KOPa3MEPHBIX CUCTEM,
JYyHKIMOHA/IBHBIX HAHOCTPYKTYP U HAHOMaTepHaJioB

2. YpoBeHb BbICIIET0 00pa30BaHUs — CIELMAJIUTET.

3. HanpaBnenue noarotoBku: 04.05.01 dyHaaMeHTa/IbHAA U IPUKJIAAHAA XUMUA.

4. MecTo aucuunanHbl (MoayJis) B ctpykType OOII:

BapuaTuBHas yacTb OOII, 610k I1/1.

5. [lnaHupyemble pe3ybTaThl 00y4YeHHUs N0 JUCLUIIIIMHE, COOTHECEHHBIE C JIaHUPYEMBbIMU pe3yJibTaTaMy OCBOEHUS 00pa3oBaTebHOU

IporpaMMbl (KOMIETEHLUSMHU BbIIIYCKHUKOB)

KoMneTreHnua

[ln1anupyeMble pe3y/ibTaTbl 06yYeHMs 10 AUCHMITIMHE (MOAYJII0)

CIIK-4.C. Cioco6HOCTb GOPMUPOBATH U
MOAUGUIIMPOBATh HAHOCTPYKTYPbI U
HaHOMaTepHaJibl C yY4€TOM OCHOBHbIX IPUHILIUIIOB
paZiMaliMOHHO-XMMHUUYECKHUX NPOLeCCoB

3HaTh: OCHOBHble (QEHOMEHOJIOTUYeCKWe W TeOopeTUYeCKHWe COOTHOUIEHUs JJis
KOJIMYEeCTBEHHOI'0 ONMCAaHUs HaOJ/I10/jJaeMbIX 3aBUCUMOCTEN XapaKTePUCTUK PacTBOPOB,
Mexx}pa3HbIX TpaHUI, U 3JIEKTPOJAHBIX IpPOLECCOB OT MapaMeTpoOB, BapbUpOBaHHUE
KOTOPBIX BO3MOXXHO B 3KCIIepUMEHTe

YMeTb: UCNOJIb30BaThb  yKa3aHHble  (EHOMEHOJIOTUYeCKMe UM TeopeTH4YecKHhe
COOTHOUIEHUS /Il UHTepIpeTaluy 3KCIepUMeHTaNbHbIX JAHHBIX C y4eTOM 006JiacTel
IPUMEHUMOCTH 3TUX COOTHOLIEHUH U GU3NYECKOT0 CMBICJIA UCII0JIb3yeMbIX IapaMeTpPOB
BiiajgeTh: nprueMaMy NOMCKa KOPPEKTHOM CNpPaBOYHOM MHPOpMaLUM U HeOOXOJAUMBbIX
JJIs1  pas/IMYHBIX 3a/ad JIMTepaTypHbIX [JAaHHBIX, MeTOJaMHU NpoBeJeHUs (QUHNKO-
XUMHUUYECKUX PACYeTOB U OLIEHOK

6. 06'beM JUCLMIJIMHBI B 3a4€THBIX €IMHUIAX C yKa3aHUEeM KOJIMYEeCTBa aKaleMUYeCKUX UM aCTPOHOMUYECKUX YacOB, Bbl/leJIEHHbBIX Ha
KOHTAKTHYI0 paboTy o6y4yauxcs C npenojaBaTesieM (1o BUJaM yuye6GHbIX 3aHATUIH) U HAa CAMOCTOSITE/IbHYI0 Pab0Ty 06y4arouXcs:

06wem ducyunauHbsl (Modysas1) cocmasisiem 3 3auem

HbIX eduHuybl, 8cezo 108 uacos, uz komopwvix 58 yacoe cocmasissiem kKoHmakmuas paboma

cmydeHma c npenodaeame/zem (36 yacoe - 3aHAMuUA /1eKYUOHHO20 muna, 18 vacoe - 3aussmus CeMUHAPCKO20 muna, 2 vaca - epynnosble

KOHCY/lbmayuu, 2 4aca — NpOMeNcymo4Hbwlll KOHMpo.1

bycneeaeMocmu], 50 uacos cocmasasiem camocmosimesnvHasi pa6oma cmydeHma.

7. BxoiHble TpebGOBaHUSA /11 0CBOEHUS JUCHUIJIUHDBI (MOAYJs), IpeABapUTe/IbHbIE YCI0BUS.

Ob6yuarouuics AoKeH




3HaTh: OCHOBBI 00111el GU3UKHU, PU3UYECKON U KOJIJIOUJHOU XMMHUU U BICOKOMOJIEKYJISIPHBIX COEJUHEHUH, a TAKXKe 3JIEMEHTOB CTPOEHUS
BellleCTBa, KWHETUKH NPOLeCCOB B KOHZeHCUPOBAHHBIX Cpe/iax U HAa MexX(a3HbIX FPaHULIAX
YMeTb: aHa/IM3UPOBATh JIUTEpPaTypHble JJaHHble, UCII0JIb30BaTh COBpeMeHHble pusnyeckre U GU3UKO-XMMUYeCKHe 6a3bl JJAHHbBIX

BiiaaeTs: npreMaMu IOMCKa KOPPEKTHOW CIPaBOYHOM MHPOPMALIMU U HEOOXOAUMBIX /11 pa3/IMYHBIX 3a/ja4 JIMTEPATYPHBIX JAHHBIX,

MeTOJaMH NNPOBEAEHUA (l)I/I3I/IKO-XI/IMI/I‘16CKI/IX pac4eToOB U OLI€HOK

8. CozepkaHue AUCHUIIMHBI (MOAYJIsA), CTPYKTYPUPOBAHHOE 110 TEMAM.

HauMeHoOBaHUMe U KpaTKoe Bcero B TOM uuncie
cojep:KaHue pa3esioB U TEM (uacwi)
AMCIUTUIMHBI (MOAYIA), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOJ e CTBHH C CamocTrosaTe/bHasA
npenojaBartesieM), 4achbl pab6oTa o6y4yaouerocs,
dopma npomexkyTOUYHOM 13 HUX Jachl
aTTecTal MM N0 JUCHUIIIUHE W3 HUX
(moays0)
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Pazpen 1. XuMHU4eCcKHe MEeTO/bI 52 22 10 32 20 20
HAHOCTPYKTYPHUPOBaHUS
Pazgen 2. DoToxuMU4YecKue 1 30 10 4 14 16 16
paAralMOHHO-XMMHUY€ECKHE METO/IbI




HaHOCTPYKTYPHUPOBAHMUS MOJUMEPOB

Paspen 3. HayuHble OCHOBBI 18 4 4 8 10 10
TEeXHOJIOTUYECKUX CXEM
HaHOCTPYKTYpPHUPOBaHMUSA

[IpomexxyTO4yHasd aTTecTauusa 3ayem | 8 2 2 4 4 4

HToro 108 36 18 2 2 58 50 50

9. O6pa3oBaTe/IbHbIE TEXHOJIOTUU:
-IpUMeHEeHHE KOMIIbIOTEPHBIX CUMYJIITOPOB, 00pab0TKa JaHHbIX Ha KOMIIbIOTEPAX, UCI0JIb30BaHUE KOMIIbIOTEPHBIX IPOTPaMM,
yHpaBJAsALHUX IpUO6OpaMuy;
-UCI0JIb30BaHUE CPeJCTB AJUCTAaHIJMOHHOTIO CONMPOBOXAEHUSI y4eOHOT0 MpolLiecca;
-penojiaBaHue JUCLUIIJINH B pOopMe aBTOPCKUX KypCOB 110 MporpaMMaM, COCTaBJIeHHbIM Ha OCHOBe pe3yJIbTaTOB UCCJeJOBaHUHU
Hay4HbIX WKoJa MI'Y.

10. Yye6HO-MeTOAUYECKHE MAaTepPHUaJIbI AJIS CAMOCTOATE/IbHOM pa6oThl 10 AUCHHUIIIMHE (MOAYJIIO):
CamocTosiTesbHasA paboTa NPOBOJUTCA B COOTBETCTBUH C 33/laHUSIMHU, 10JIy4aeMbIMU CTYJ€HTAMU BO BpeMs JIEKLIMH U CEMUHAPCKUX
3aHATUAX. CaMocTosATeNIbHAsA paboTa CTY/JeHTOB 06eclieyrBaeTCs AOCTYIIOM K ceTH HTepHeT U 6a3aM JlaHHbIX.

11. PecypcHoe obecrneueHue:
e [lepeyeHb OCHOBHOM M BCIIOMOTaTeJbHOM Yy4eOHOU IMTEPATYPhl KO BCEMY KYpPCY
OcHOBHasA MTEpaTypa
1. P.A. Anues, C.H. KaaMmbikoB Paguoxumuda. M.: Jlaub. 2013, 304 c.
2. WU.Xana, Ixx. HaBpaTui. PagyoakTUBHOCTB, HOHU3UPYIOILlee U3/IYYeHUE U s/lepHas sHepreTuka. [lep. c anra./nof pea. b.®.
Mscoepnosa, C.H. KaiMmbikosa. M.: JIKH, 2013. 432 c.

JlonosIHUTEe/IbHAsA JIUTEpaTypa

1. Twanet [x. Potodusuka u poroxumus noaumeposn. M.: Mup, 1988.




2. 1.Rosiak]., Ulanski P. Synthesis of hydrogels by irradiation of polymers in ageuous solution // Radiation Physics and Chemistry.
1999. V.55.N. 2. P.139-151.

3. 2.Apel P. Swift ion effects in polymers: Industrial applications // Nucl. Instr. Meth. Phys. Res. B. 2003. V.208. P.11-20.

4. 3.Belloni J. Nucleation, growth and properties of nanoclusters studied by radiation chemistry: Application to catalysis // Catalysis
Today. 2006. V.113. N 3-4. P.141-156.

e MarepuasbHO-TEXHUYECKOE 06GeclieyeHHe: ClIellMaIbHbIX TPEOOBAHUIN HET, 3aHATHUS NPOBOJSATCS B 0ObIYHON ayIUTOPHH,
OCHallleHHOM JI0CKOM U MeJIoM (MapKepaMH)

12. fI3bIK pernojgaBaHus — pyCCKAHN

13. [IpenogaBaTesnu:
®enpaman Bnagumup UcaeBuy, npodeccop, A.X.H.

®oH/bI OLEHOYHBIX CPEACTB, HE00XO0AUMBbIE /Jisl OLeHKH Pe3yJIbTaTOB 00y4eHUus
O6pas1ibl OIIeHOYHbIX CPE/CTB /JIsl TEKYILET0 KOHTPOJISI YCBOEHHS MaTepUaJsia U IPOMEeXyTOYHOM aTTeCcTalUH - 3a4eTa. Ha 3ayeTe
poBepseTCs JOCTUKEHHE IPOMEKYTOUHbIX UHAUKAaTOPOB KOMIIETEHI[UH, IEPEeYUC/IEHHBIX B I.5.

Bonpochl K 3a4eTy

1.0cHOBHbBIE NPUHLMIIBI UCNI0JIb30BAHUS PaIMALlMOHHO-XUMHUYECKHUX MTPOLECCOB /1J151 MOJy4YeHUs1 HAHOCTPYKTYp. OCO6eHHOCTHU BapuaHTa
peanusanuu «top-down» u «bottom-up» nNoJxo/10B C NpUMeHEeHHEeM UOHU3UPYIOILEro U3/1yYeHHUs.

2. 061aa xapaKTepUCTUKA OJX0/10B K 00pa30BaHUI0 HAHOCTPYKTYP C KOHTPOJUPYEMBbIMU pa3MepaMy U MOp¢oJioTHel HAa OCHOBE
BapbUPOBaHUS NapaMeTPOB MOHU3UPYIOLUX U3TYYEHUH.

3. TpekoBble 3¢ eKThl B paIMaLlUOHHO-XUMHYECKUX NPOLLeCcCaX U UX UCI0Ib30BaHUe AJ11 OPMUPOBAHUS HAHOCTPYKTYP B 006JIy4eHHBIX
MaTepHasax.

4, OCHOBHbI€ 3Talbl U BAPUAHThI peasu3aluy «TPEKOBbIX HAHOTEXHOJIOTUI».

5. Ucnonib30BaHuMe paJjMaliUOHHO-XMMHUY€ECKUX MIPOLECCOB [IJIsl MOJy4YeHUS] MeTa/lJINYeCKUX HAHOYACTUL, B TOMOTEHHBIX U FeTepOreHHbIX
CUCTEMaXx.

6. PagranoHHO-XxMMHUYeCcKHue MeTobl OPMUPOBAHHUS MOJIMMEPHbIX HAaHOTeJIeH.

7. PajnanmoHHO-XUMHU4YeCcKoe MOAUUILIMPOBaHME TOBEPXHOCTU MaTEPUAJIOB C 00pa30BaHUEM [TOBEPXHOCTHBIX HAHOCTPYKTYP.

8. ®U3UKO-XUMHUYECKHE OCHOBBI 3JIEKTPOHHO-IY4Y€BOM U PEHTT€HOBCKOM HaHOJUTOrpaduH.



MeToauyeckue MaTepuaJsibl AJisl IPOBeAEeHHs NPoLeAyp OlleHUBAaHUA pe3y/ibTaTOB 00y4YeHHU s
[[Ikasa olleHMBAaHUS 3HAHUW, yMEHUIW U HAaBBIKOB SIBJISIETCS €JUHOM /1S BCeX AUCLMILINH (MpUBeAeHa B TaOJIUIe HUXKeE)

IIIKAJIA U KPUTEPUHU OLEHUBAHUA PE3YJIbTATA OBYYEHUA no aucuunivHe (MOAYJI10)

OneHka 2 3 4 5
PesysibTaT

3HaHUA OTtcyTcTBUE ®parmeHTapHble 3HaHUA | O6LIMe, HO He CTPYKTYPHUPOBaHHbIE ChopmupoBaHHbIe
3HAHUHU 3HaHUA CUCTeMaTHU4YeCKHe 3HAHUS

YMeHus OTcyTcTBHE B nesioM ycnemHoe, Ho He | B mesioM ycnelHoe, HO cofepaKaliee YcneurHoe U cucTeMaTH4yeckKoe
yMEHHUH CUCTeMaTHU4YeCKoe yMeHUue OTJleJIbHbIE TPOOeJIbl YMeHUE yMeHUe

(momyckaeT HETOYHOCTH
HeNpPUHUMIIMAJIBHOTO XapaKTepa)
HaBbiku OTtcyrcTBUE Hanv4yue oTaesnbHbIX B nesioM, cbopMupoBaHHbIe CdopMHupoBaHHbBIE HABBIKHY,
(B1ameHus) HaBbIKOB HaBbIKOB HaBbIKH, HO He B aKTUBHOU popMme IpYMeHseMble IPY pelleHUuH
3aja4
PE3YJIbTAT OBYYEHUA ®OPMA OLLEHNBAHHUA

Mo AUCHUIIMHE (MOAYJII0)

3HaTb: OCHOBHbIE Cl)eHOMeHOJTOI‘I/I'{eCKI/Ie H TeopeTUu4YeCKHue COOTHOLIEHHUA AJiAd KOJNMYECTBEHHOIO
OIIMCaHHuA Ha6mo/:[aeMbe 3aBUCHUMOCTeH XapaKTEPUCTUK PpPaCTBOPOB, Me)K(l)aBHbIX rpaHuln H
JJIEKTPOAHBIX ITPOLECCOB OT MAPAMETPOB, BAPbHPOBAHHWE KOTOPbIX BO3MOXHO B 3KCIIEPUMEHTE

MEpPONpPHUATHUA TEKYLIET0O KOHTPOJIA
yClieBaeMocCTH, YCTHblf/'I OIIPpOC Ha
3a4dyeTe

YMeTh: UCN0/1b30BaTh YKa3aHHble GeHOMEHO0JIOTUYeCKHe U TeoOpeTUYeCKHue COOTHOLIEHUS [
MHTepnpeTaluly 3KCIepUMeHTAIbHbIX JJAHHBIX C y4€TOM 00J1aCTel IPUMEHUMOCTH 3THUX
COOTHOIIEHUH U PU3UYECKOr0 CMbIC/IA UCI0JIb3yEeMbIX TAapaMeTPOB

MEpPONpPHUATHUA TEKYLIETr0O KOHTPOJIA
yClieBaeMocCTH, YCTHblf/'I OIIPpOC Ha
3a4dyeTe

BiasieThb: nprueMaMu oucKa KOPPEeKTHOM CIPpaBOYHOU UHPOPMALIMK U HEOOXOIUMBbIX JIJI51
Pa3/IMYHbBIX 33/1a4 JIMTEPATYPHBIX JAHHBIX, METOZAMHU NPOBeAeHUs GU3UKO-XUMUYECKUX PACYeTOB

1 OL[EHOK

MepONpUSATUS TEKYLIEr0 KOHTPOJIS
yCIIEBAEMOCTH, YCTHBIM ONPOC HA
3ayeTe




