denepasbHOE TOCYJapCTBEHHOE OI0/PKETHOE 00pa30oBaTeIbHOE YUpexK/jeHue
BBICIIIET'0 0OpPa30BaHUS
«MOCKOBCKHY rocyjapCTBEHHbIU YHUBepcUuTeT uMeHH M.B. JloMoHOCOBa»
XuMuyeckul pakyabTeT

YTBEPK/IAIO

JleKaH XUMU4YeCcKoro GpaKy/JIbTeTa,
Axkap. PAH, npodeccop

{J.‘-:’—-"'."({ .

/B.B. Jlynun/

«27» ¢peBpana 2017 .
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Paboyasa mnporpaMMa JUCLUIIJIIMHBI pa3paboTaHa B COOTBETCTBUU C CaMOCTOSTEJbHO
ycTtaHoBJeHHbIM MIY o6pasoBaTesbHbIM cTaHfgapToM (OC MIY) pna peannsyeMbix
OCHOBHBIX NPOQPecCHOHa/IbHbIX 00pa30BaTe/JbHbIX NPOTpPaMM BbICIIETO0 0Opa30BaHUA IO
HanpaBJ/ieHUI0 NoAroToBKU / cnenuyanbHOCcTU 04.05.01 «PyHpaMeHTasbHasA M NPUK/IALHAsA
XUMHUSA» (IporpaMMa clieljuajauTeTa), yTBepkAeHHoro npukasom MI'Y ot 22 uwasa 2011 roga
Ne 729 (B pepakuuu nprukazoB MI'Y ot 22 Hosa6psa 2011 roga Ne 1066, ot 21 nekabpsa 2011
roga Ne 1228, ot 30 gexkabpsa 2011 roga Ne 1289, ot 27 anpensa 2012 roga Ne 303, ot 30
Jnekabps 2016 roga Ne 1671).

['og (rogbl) npuemMa Ha 00y4YeHHEe

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




1. HauMeHoOBaHUe AUCUUIINHDBI (MOAY/s1) KproXUMusA HAHOK/IACTEPOB U HAHOCTPYKTYP

2. YpoBeHb BbICILIETr0 06pa30BaHUs — ClIeMaJIUTeT.

3. HanpaBnenue noarotoBku: 04.05.01 dyHaamMeHTa/IbHAA M IPUK/JIaAHASA XUMUA.

4. MecTto aucuunanHbl (MoayJis) B ctpyktype OOIl: BapuaTuBHas dyactb OOII, 610k 1.

5. HnaHpreMbIe pe3yJabTaThbl O6y‘l€HI/IH o ANCUUIIJIMHE, COOTHECEHHDbIE C [IJIAHUPYEMBbIMHU pe3yJibTaTaMHU OCBO€HHA o6pa30BaTeanof/i

IporpaMMmhbl (KOMIETEHLUSMHU BbIIIYCKHUKOB)

KoMneTreHnusa

IlnaHMpyeMble pe3y/ibTaTbl 06y4YeHHUsI 10 AUCHUIIMHE (MOAYJII0)

OIIK-1.C. Cnoco6HOCTb peliaTb COBpeMeHHbIe TP06J1eMbl
dbyHIaMeHTa/IbHOM Y PUKJIAJHON XUMUH, UCIIOJb3Y S
MEeTO/,0JIOTUI0 HAyYHOI 0 N0X0/a U cUcTeMy GyH/laMeHTalbHbIX
XUMUYECKUX TOHATUM U 3aKOHOB

3HaTh: aKTya/ibHble HalpaBJIEeHUSI UCCAeJOBAaHUN B 00JIaCTH XUMUYECKOU
KMHETHUKHU U QU3NUEeCKON XMMHUU HAaHOPAa3MePHBIX 00'bEKTOB.

CIIK-1.C. Cnoco6HOCTb aHAJIM3UPOBATb 3KCIIEPUMEHTAJIbHbIE
KHHEeTUYeCKHE JaHHbIE, CTPOUTh KHUHETUYECKHE CXEMBI U
omnpezesisiTb KOHCTaHTbI CKOPOCTH U PaBHOBECHUS /1Sl Pa3JIMYHbBIX
peaknui

3HATh: OCHOBHble CBOMCTBAa HAHOPAa3MEPHOTO COCTOSIHUS BeLeCTBa,
OCOOEHHOCTHM MEXaHU3MOB XWMHUYECKHUX peakuud U AudPy3MOHHBIX
IPOILIECCOB, TNPOTEKAlUIMX B HAHOCUCTeMaxX pas3/MYHOH NpUpPOAbI B

pas3IM4HbIX $A30bIX COCTOSAHHUAX.
YMerb: NPUMEHATH OCHOBHBIE DKCIEPUMEHTAIbHBIE METOAbl M3Y4YEHHUS COCTaBa,
CTPYKTYpbl M MOp(OJIOTUM HAHOYACTUI[ U HAHOCTPYKTYP PpAa3JIMYHBIX THUIIOB H
Pa3IMYHON XUMHYECKOU IIPUPOJIBIL.

CIIK-2.C. Cnoco6HOCTb BbIOUPATh TEOPETUYECKHE MOJIEJIU J1Is
OMUCAaHUSA KOHKPETHOTO XMMHUYECKOI0 IpoLecca C
HCMNO0JIb30BaHUEM alapaTa COBPEMEHHbBIX TEOPUU

YMerb: NPUMEHATH OCHOBHBIE 3KCIEPUMEHTAIBHBIE METOJbl M3Y4YEHMS COCTABa,
CTPYKTYPbl M MOP(OJIOTHH HAHOYACTHUI] M HAHOCTPYKTYP Pa3IMYHBIX THUIIOB M
Pa3IMYHON XUMHUYECKOU MTPUPOJIBI.

BsiageTh: HaBblKaMM MCIOJb30BaHUs NMPOTPAaMMHbBIX CPeACTB U paboThl B
KOMIIBIOTEPHBIX CeTHAX, MCI0Jb30BaHUA PECypcOB MHTEpPHETa; OCHOBHBIMH
MeTOJlaMH, CIIOCOO6aMU U CpefCTBAaMH IOJIyYeHUs, XpaHeHUs], lepepaboTKU
MHPOpPMAlMU NpPHU pelIeHUM 3aJiad MOJleJTMPOBaHUsA (PU3UKO-XUMHUYECKUX
IIPOLIECCOB, NPOTEKAKIIUX B HAHOPAa3MepPHbIX CUCTEMaAX.

6. 06'beM JUCLUIIMHBI B 3a4E€THBIX €JUHUIAX C YKa3aHHEM KOJIMYEeCTBA aKaleMUYeCKUX UM AaCTPOHOMHUYECKUX YaCOB, Bbl/leJIEHHBIX Ha
KOHTAKTHYI0 paboTy o6y4yaroluxcs c npenojasaTesieM (1o BUJaM y4ye6HbIX 3aHATHUH) U HA CAMOCTOSITE/IbHYI0 paboTy 06yJyaloLUXCs:

06veM ducyunauHbsl (Mody/s1) cocmasasiem 3 3a4emHbsix eduHUYbl, ecezo 108 uacos, uz komopwix 50 yacoe cocmasisiem KOHMAakmMuas paboma
cmydenma c npenodasamesiem (18 uacoe 3aHsimusi 1eKYUOHHO20 muna, 18 uacoe 3aHsimusi CEeMUHapCcKo20 muna, 2 4aca — 2pynnoeble KOHCY1bmayuu,
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10 uacos - uHduBUdyabHble KOHCY1bmayuu, 2 4aca — NPoMex*cymoHbslll KOHmMpo/b ycnesaemocmu), 58 uacoe cocmasasiem camocmosimenbHast
paboma cmydeHma.

7. BxogHble TpeboBaHUA [JI1 OCBOEHUSA JUCLUILIMHBI (MOAY/I), IpeBapUTe/bHbIE YCIOBHUS.

O6yuaromuics A0/KeH

3HaTh: OCHOBHbIE NIOHATHUSA U 3aKOHbI HEOPTraHUYEeCKOM, OpraHnu4ecKor U GU3n4ecKor XUMUHU

YMeThb: HaXOAUTb U UCII0JIb30BaTh JIMTEpPATypHble JJaHHbIE, OTHOCALLIMECS K QU3NYECKUM U XMMHAYECKUM CBOMCTBAaM HaHOpPAa3MepPHbBIX 00bEKTOB U
CUCTEM B ra30BOM U KOH/IEHCUPOBaHHOM ¢a3ax, peliaTh ajarebpandeckue u AuddpepeHrajbHble ypaBHEHUS.

BJraaeTb: OCHOBHBIMU HaBbIKaMH XUMHUY€CKOI'0 CHHTe3a U PU3NKO-XUMHUYECKOI0 aHa/IM3a U 110J1b30BaHNUA KOMIIBIOTEPHBIMU IIPOTPaMMaMH.

8. CozeprkaHUe AUCHUIIMHBI (MOAYJIS), CTPYKTYPUPOBAHHOE 110 TEMaM.

HanMeHoOBaHMe M KpaTKoe Bcero B TOoM uucie
cojep kaHue pa3/esioB U TEM (4acni)
AMCIUIUIMHBI (MOAYIS), KoHTakTHas pa6oTta (pa6oTa Bo B3aUMO/JeNCTBUM C CamocrosaTe/IbHAsA
npemnojaBaTteJsjieM), Yachl pa6oTa 06y4awierocs,
dopma npomerKyTOUYHOM W3 HUX achbl
aTTeCTaluu Mo JUCHUIJINHE W3 HUX
(Moay.i0)
° Y4yebHbIe Bcero X Bcero
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Tema 1 OcHOBHBIe onipeJiesieHUd U 10 2 2 2 - 6 4 4
noHsATHA. O6111ast XapaKTepUCTHKaA
HAHOCOCTOSIHHMS BelllecTBa.
PasmepHbie 3¢ dekThl B QU3MKe U
XWMHUH HAHOCHCTEM.




Tema 2 O630p OCHOBHBIX METO/I0B
UCCJIeJOBaHUS U XapaKTepHU3aluu
HAHOYACTUI] U HAHOCUCTEM

14

10

Tema 3 [osiyyeHHe U cTabuIU3aL s
HaHOYaCTHUL, pa3JIMYHOU
XUMHUUYECKOU PUPOABL. TPOLECCHI.
Kproxumuiecku CHHTe3
HaHOCHUCTEM M HAaHOCTPYKTYP

14

10

Tema 4 XyuMH4YecKHe CBOMCTBA U
peak ¥y HaHO4YaCTHUL, Pa3JIMYHbIX
XMMUYECKUX IPYIIL.
TepMmoanHaMuU4ecKkue U
KHHeTHYeCKHe 0COOEHHOCTH
arperayuyd HaHO4YacCTHI]

10

Tema 5 O6uiMe npeAcTaBJeHUS O
npolieccax caMoOpraHU3aIiu TPU
NOHXEHUU TeMIIepaTyphl.
AHcaM06J1M HaHOYaCTHI| U

CTa61/1111/131/1py}0m1/1e 3alllUTHBIE CJIOH.

CamoopraHu3sayus 4acTUL, B OHO-
JIBYX U TPEXMepHbIe CyneppelieTKH

12

Tema 6. HaHo4yacTULbI B HayKe U
TexHuKe. MozielMpoBaHue CBOWCTB
HaHOMaTepuasioB: Jupdy3us u
camoaudoysus, Tensao- U
3JIEKTPOINPOBO/IHOCTb,

12

HpOMe)KYTO‘-IHaH aTTecTauud
IK3AMEH

36

32

32




HToro 108 18 18 2 10 2 50 58 58

9. O6pa3oBaTe/IbHbIE TEXHOJIOTUU:
-IpYUMeHeHHe KOMIIbIOTEPHbBIX CUMYJIITOPOB, 06pab0TKa JaHHBIX HA KOMIIbIOTEPAX, UCI0Jb30BaHUE KOMIIbIOTEPHBIX IPOTrpaMM,
yHpaBJasoLMX NpUbopamy;

-penojiaBaHue JUCLUILJINH B popMe aBTOPCKUX KypCOB 10 IpOorpaMMaM, COCTaBJIEHHbIM Ha OCHOBE pe3yJIbTaTOB UCCJIeL0BaHUU HAyYHBIX
mkoa MI'Y u ipyrux Hay4yHbIX OpraHU3anuu.

10. Yye6HO-MeTOAMYECKHE MAaTepPHUaJIbI AJISI CAMOCTOATE/IbHOM PaGoThI O AUCLHUIJIMHE (MOYJII0):
npe3eHTalUH K JIEKIIUOHHBIM 3aHSATHUSM.

11. PecypcHoe obecrnieyeHue:
e [lepeyeHb OCHOBHOU U BCIIOMOTATEJbHON y4eOHOMW JINTEPATYPhI KO BCEMY KypCy
OcHoOBHas JiuTepaTypa

['.b.CepreeB Hanoxumusa. M.U3g-so MI'Y, 2007, 336 c.

K.J. Klabunde, R.M. Richards. Nanoscale Materials in Chemistry. 2-nd Edition. NY, 2009, 777

G.B.Sergeev, KJ.Klabunde. Nanochemistry. Elsevier, 2013, 600 c.

P.A.AugpueBckuii, A.B.Parysnsa. HanocTpykTypHble MaTepuaisl. - M.: U3a. uenTp «AkagemMusa», 2005 - 192 c.

WN.I1.Cy3pnaneB. HanoTexHos0rUH: GU3UKO-XMMUS HAHOKJIACTEPOB, HAHOCTPYKTYpP U HaHOMaTepuanioB. M.:KomKnura, 2006, 592 c

T.I.Shabatina, G.B.Sergeev. Cryochemistry of nanometals. //Chapt.11 - in “Polymer Thin Films, Eds. A.A.Hasmin, In-Tech Publ,, 2010, pp.185-
196.

Jono/THUTEe/IbHASA JINTEPATypa

oW

1. T.M.IlabaTtuHa. MeTacTabuibHble KOMILIEKChl psga d- U f-MeTa/sIoOB C Me30TreHHbIMH MPOU3BOJHBIMU LIMAHOOUGDEHUTIOB U

IMAaHOPEHUJNMUPUIUHOB B KPUOPOPMUPOBAHUU HAHOTUOPUAHBIX cucTeM./ /1.5 — B KH.«BblcOKOpeaKIIMOHHbIe UHTepMeauaThl» [loj
pex. M.ILLEroposa, M.l.MesbHukoBa, U3a-8o MI'Y, 2011, ¢.137-163

2. B.M.Pongyrun. KBaHTOBO-pa3MepHble MeTa/JIMYECKHE KOJIJIOUIHbIE cucTeMbl // Ycnexu xumuuy,- 2000, 69(9), ¢.898
T.W.1IllabatuHa, I'.b.Ceprees. Peakuiuy npy HU3KUX TeMIlepaTypax B XMUMUHM HaHocucTeM. //Ycnexu xumuu, 2003, T.72, N7, c.643-663

4. T.M.llabatuna, /[x.Macuertu, /[Ix.C.Ormen, I'.b. CepreeB. Kpuoxumuueckue KOHKYpPEHTHble peaKLMd aTOMOB, KJAaCTEPOB H
HaHOpa3MepHbIX YaCTUL, IepexoAHbIX MeTa/I0B. Ycnexu xumuu, 2007, 76 (12), 1202-1217
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MaTepuaibHO-TeXHUYeCKoe obecriedeHue: Criel[uaJbHbIX TPeOOBAHUM HET, 3aHSATUS TPOBOASATCSA B 00BIYHOHW ayIMTOPUH, OCHALEHHOU
JIOCKOH U MeJioM (MapKepaMH )

12. AA3bIK IpenojaBaHusa — PyCCKUHA

13. l[IpenopaBarenu:
[llabaTrHa TaTbsina UropeBHa, A.X.H., JOLEHT, BeAyIIIMKA HAYYHbII COTPYAHUK (OCH.), npod. 0,25 cT.
tatyanashabatina@yandex.ru

®oHABI OLIEHOYHBIX CPECTB, HE06X0AMMbIe JJis OLLeHKH pe3y/IbTaTOB 00yYeHus

O6paBL[bI OLEHOYHBIX CpeACTB [Jid TeKylero KOHTPOJIA YCBOE€HHA MaAaTepHaJia U HpOME)KyTO‘lHOﬁ daTTeCTalu - 3K3daMeEHa. Ha sk3ameHe
ImpoBepAeTCA AOCTUXKEHHWE TPOMEXKYTOYHbIX MHAWKATOPOB KOMHETEHHHﬁ, IepevYrcCjieHHbIX B m.5.

Bonpocsl A4 3K3aMeHa:

6
7.
8.
9.
10.
11.
12.
13.

14.

HazoBuTe prU3nKo-xMMHYecKrue 0COGEeHHOCTHU CBOMCTB BelleCTBa B HAHOCOCTOSIHUH.

ChopmynupyiiTe NOHSATHE O KBaHTOBBIX pa3MepHbIX 3¢pdekTax. [IpuBejuTe npuMepsl U HA30BUTE OCHOBHblE NPUYUHBI BOSHUKHOBEHHUS
pa3MepHBIX 3aBUCMMOCTEeN GU3NIECKUX U XUMUYECKHUX CBOMCTB BBICOKOAUCIIEPCHBIX BellleCTB IPY YMeHbIIeHUH pa3Mepa 4acTUL,.
[lepedunciiTe OCHOBHbIE MPUHIMIIBI KJacCUPUKALMU GU3UKO-XHUMUYECKHUX CUCTEM IO pa3Mepy 4acTHLL.

OxapakTepu3yiTe OCHOBHble GpU3NYECKHE U XUMUYECKHE METO/bl IIOJYYeHUs] HAHOYACTHL, MeTaJlJIOB, MOJYIPOBOAHUKOB U OPTaHUYECKHUX
BellleCTB, IPUBeJAUTE KOHKPETHbIE IPUMEPBI.

ChopmynupyiiTe OCHOBHbIE [JOCTHXKEHUS METOJJ0B KPHUOXUMHUM B TMOJY4EHUHM M HUCCJe[JOBAaHUU CBOMCTB HAHOpPa3MepHBbIX U
CyOHaHOpa3MepHbIX YACTUL, U HAHOCUCTEM.

MeTozbpl HU3KOTEMIIEPAaTyPHOM MaTPUYHOM CIEKTPOCKONMHU B XapaKTepH3al MM HAaHOPa3MepHbBIX KJIaCTePOB, HAHOYACTHUI, U HAHOCUCTEM.
Kakue npo6JieMbl BO3HUKAIOT NPHU UCCIEJ0BaHUM HAHOPa3MepPHbIX 06'bEKTOB?

[IpvBesnTE OCHOBHBIE METO/bI ONIPe/ieIeHUS pa3Mepa 4aCTUL U 00CyJUTe POoO6JIeMbl COIOCTABJIEHNUS UX Pe3yJIbTaTOB.

CoopmynupyiiTe BO3MOXXHOCTH M OTPaHUYEHHS] METO/0B MPOCBEYUBAIOLIEN U 30H/J0BOM MUKPOCKOIHUH.

PaccMoTpuTe BO3MOXXHOCTHM M NEpCIEeKTUBbl METOJOB PEHTTE€HOBCKOM M 3JE€KTPOHHOW JUPpaKLUMU U pacCesiHUs [AJs HU3yYeHUs
CTPYKTYPHBIX CBOMCTB HAHOCHUCTEM M HAHOYACTHII,

OxapakTepu3yWTe OCHOBHbIE IOJX0/bl K ONWCAHUIO TEPMOJAMHAMHUYECKUX CBOUCTB HAHOCHUCTEM.

ChopmMyinpyiiTe OCHOBHBIE IIOJIOKEHUS MOJeJIel «CylepaTOMHOI0» U «060J104€4YHOI0 CTPOEHUSI HAaHOYaCTUL,

OnuinTe OCHOBHbIE MOAXO/Jbl K ONHWCAHHWI KUHETUYECKHUX O0COOEHHOCTEeM XMMHYECKHX peakLU{ C ydyacTHeM HaHOYaCTUL, pas3MyHOU
XUMHY€ECKOU IPUPOABI.

[IpuBenuTe NpUMepbl HEOOBIYHBIX peaKL M HAHOYACTUL, MeTaJJIOB, OKCU/I0B U Cy/1bPU/I0B METAJLJIOB.
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15. PaccMOTpUTE OCHOBHBbIE ME€XaHU3Mbl CTAOMUIM3ALMA HAHOYACTHUL, U B3aUMOJIeMCTBUA QYHKIMOHA/IbHBIX OPTraHUYEeCKUX U HeOpPraHUYeCKUX
COeJMHEHU! C IOBEPXHOCTHBIMU LIleHTPAaMM HAHOUYACTHUL], pa3JIMYHON XUMHUY€ECKOW NPUPO/BL.

16. PaccMoTpuTe MeTO/Ibl XUMHUYECKOW (QYHKIIMOHAIM3AL MU I0BEPXHOCTH HAHOYACTHUL],

17. OxapakTepu3yiTe OCHOBHbIE METO/Ibl CAMOCOOPKU U HallpaBJIEHHOW CaMOOpPraHU3al M HAHOCUCTEM.

18. OxapakTepu3yiTe 0COGEHHOCTH CBOWCTB U MeTO/bl M0Jy4eHUsI KOJIJIOUAHBIX KPUCTAJ/IJIOB, KBAHTOBBIX TOUYEK U CBEPXPEILETOK.

19. CbopmMyinpy¥iTe MOHATHUA O HYJIbMEPHBIX, OJTHOMEPHBIX, JIBYXMEPHBIX ¥ TPeXMEepPHbIX HAHOMaTepHaJaX, MeTaMaTepHualax U BO3MOXKHOCTAX
UX IPUMEeHEHUSL.

20. OnuimmuTe MeTOoAbI OJIy4eHHUS U 0COOEHHOCTHU CBOMCTB rMOPU/HBIX HAHOYACTHUL, U HAHOCUCTEM, CUHepreTudeckue 3QPeKThl.

21. IIpuBenuTe mpUMeEpbl MPUMEHEHHS] HAHOPa3MEPHBIX YaCTHUIl B KaTalu3e, (OTOHUKE, CEHCOPax, OMOJIOTHH U METUIIHE

MeToau4yecKue MaTepuasbl A4 NPOBeJeHUA NPOLEeAYP OLleHUBAHUA Pe3y/IbTaTOB 00y4eHUsA
[lIkasia olleHMBAHUSA 3HAHU M, YMEHUN U HABBIKOB SIBJISIeTCS e[JMHOM /1Sl BCEX AWCLUMIIMH (IpUBeJieHa B TabJIUIEe HUXKE)

INKAJIA U KPUTEPUU OLUEHUBAHNWA PE3YJIbTATA OBYYEHHUA no gucniunavHe (MoAyJa10)

OneHka 2 3 4 5
PesysibTaT
3HaHuA OTtcyTtcTBUHE @dparmeHTapHble 3HaHUSA O611Me, HO He CTPYKTYpUpPOBaHHbIE CdopmMupoBaHHbIe
3HAHUU 3HaHUA CUCTeMaTU4YeCKHe 3HAaHUS
YMeHnus OTtcyTcTBHE B niesioM ycneniHoe, Ho He B 1ies1oM ycreniHoe, HO cofepaxaliee YcnewHoe ¥ cucTeMaTH4YecKoe
yMeHHUH CUCTeMaTHU4YeCKoe yMeHUe OTJleJIbHbIe IPO06eJibl YMEHUE yMeHUe
(momyckaeT HETOYHOCTH
HENPUHIMIINAJbHOIO XapaKTepa)
HaBbiku OTtcyTcTBUE Hasnnyue oTaesbHbIX B niesioM, cdopMupOBaHHbIE HABbIKHY, CdopMUpOBaHHbBIE HABBIKHY,
(Bs1afeHUsA) HaBbIKOB HaBbIKOB HO He B aKTUBHOHU dpopMe IpUMeHseMble NIPU pelleHUH 3a4a4
PE3YJIbTAT OBYYEHUA ®OPMA OIEHUBAHHUA
Mo AUCHUILIMHE (MOAYJII0)
3HaTh: aKTyaJ/ibHble HallpaBJIEHUSl UCCJIEeNO0BaHHUU B 06J1aCTM XMMHUYECKON KUHETUKU U U3UYeCKOH MepOoNpUATHUS TEKYLIEero KOHTPOJIA
XUMHUHU HAaHOpa3MepHbIX 00'bEKTOB. yCIeBaeMOCTH, yCTHBIHX OIPOC Ha
3HaTh: BO3MOXXHOCTH U OTPaHUYEHUS KUHETUYEeCKUX U PU3UKO-XMMHUUYECKUX MOoJiesield MpU pelleHUr 3K3aMeHe
NpaKTUYeCKHUX 33Jay, CBA3AaHHBIX CO CBOMCTBAaMM HAaHOPAa3MEPHOTO COCTOSIHMSA BelleCcTBa, OCHOBHbIE
$U3UKO-XMMHUYECKHE 0COOEHHOCTU HAHOOO'bEKTOB pa3/IMYHOU IPUPO/JB], @ TAKXKe MeTO/ibl 00pabOTKHU U
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aHa/JM3a 3KCIEPUMEHTAJbHbIX JaHHBIX IO COCTaBy, CTPYKType M MOpPQOJIOTMM HAHOYACTHUL, U

HAHOCHUCTEM.

YMeTh: IpUMeHATb OCHOBHbIE 3KCIIEpUMeHTaJbHble MeTO/ibl U3yUYeHUS COCTaBa, CTPYKTYPHI U MepONpUATUSA TEKYLero KOHTPOJIA

MOpP$0JIOTUU HAHOYACTHUIL, U HAHOCTPYKTYP PA3/IMYHBIX TUIIOB U Pa3JIMYHON XMMUYECKOU IPUPOBI. yCIleBaeMOCTH, YCTHBIX ONPOC Ha
JK3aMeHe

BJyiagieTh: HaBbIKaMU UCII0JIb30BaHMS NPOrPaMMHBIX CPe/ICTB M pab0Thl B KOMIIBIOTEPHBIX CETHX, MepONpUATUSA TEKYLero KOHTPOJIA

WCIIOJIb30BAaHUS PECYPCOB UHTEPHETA; OCHOBHBIMU METO/JaMU, ClIOCO6AaMU U CPEICTBAMU MOJYYEHUs, yCIleBaeMOCTH, YCTHBIX ONPOC Ha

XpaHeHUd, lepepabOTKU UHPOPMALIUH [IPU peLIeHMH 3a/ja4 MOIeJINPOBAaHUSA PU3UKO-XUMUYECKHUX 3K3aMeHe

NPOIECCOB, MPOTEKAKIIMX B HAHOPAa3MePHBIX CUCTEMAX.




