[lokyMeHT noan i1 3NeKTPOHHOMMIDIHIOBRPHA YK POCCUU

NHdopmaum . DenepanbHOg TOCYJAPCTBEHHOE O0ZKeTHOe 0Opa3oBaTe/ibHOe

(DMO TaCKa aneprBMq yupexzeHue BbicIiero 06pa30BaHI/IH

TomichocTs: PekTop «YensOuHCKYH rocysapcTBeHHbI yHUBepcuTeT» (PIBOY BO «Uenl'Y»)

fara 0’”19%8%?{: 1%09"%;19&19 %&éjﬁlﬁmﬂm "W36paHHple I71aBbl HAHOXUMHH' 110 HaIpaBJIeHHIO [TOArOTOBKH (CIelHaabHOCTH)

YHIKal 4 04, R0 TN Vel iPtiB e O CTH (podhiid) PU3MKO-XMMUUECKHUE TIPOLIECCH] B COBPEMEHHBIX TeXHO/IOrusx ®IEOY crp. 1
04c1%ed8bfb98f3b6cb77a486b9a8788b8322323 BO «Yenl'Y»

Pabouas nmporpaMMa JUCHUIUTHHBI (MO/y/1s1)*
36paHHbIe r71aBbl HAHOXUMHUH

HarmpapneHue noAaroToBKM (CrelranabHOCTh)

04.04.01 Xumug

HarnpaBneHHOCTH (1Tpousib)

DU3UKO-XMMUUECKME TIPOLIeCChl B COBDEMEHHBIX TEXHOJIOTHSIX

[IpucBaviBaemasi KBasM(ukaLys (CTeneHs)

Maructp

dopma 06yueHUs

O4HadAa

['op(b1) Habopa

*Paboyast mporpaMma AUCLUTUIMHBI (MOAYJIsI) a/JallTUPOBaHa [I/Isl UHK/TFO3UBHOTO 00yUueHHsI MHBA/IAZOB U
JIAL] C OrpaHUYeHHbIMU BO3MO>KHOCTSIMU 3/10POBbSI

Yensabunck 2026 T.

© ®I'bOY BO «Henl'¥»



MHWHOBPHAYKU POCCUUA
\)} de/iepanbHOE rOCYAPCTBEHHOE Or0/KeTHOe 00pa3oBaTe/IbHOe
@ yupexxJieHre BbIciIero oopa3oBaHus

«YensbuHCKUI rocysapcTBeHHbI yHUBepcuTeT» (PIBOY BO «Uenl'Y»)

Pabouas nporpaMma AMCLUIUIMHBI "VI30paHHble I71aBbl HAHOXUMHUM' TI0 HalIPaB/IEHUIO TTOJTOTOBKY (CIeLiuaTbHOCTH)
04.04.01 "Xumus" HaripaBieHHOCTH (TTpoduiito) PU3NKO-XUMUUeCKHe MPOLIeCChl B COBPEMEHHBIX TeXHOJIOTUSAX cTp. 2
OI'BOY BO «Uenl'Y»

Copepxanue

1. Llesm ocBOeHUS JUCLIATIIIMHBI

2. Mecro gucuurvisl B cTpykType OITOII

3. Komnetenumu obyuatoiiierocs, bopMrpyeMble B pe3yibTaTe 0CBOEHUS AUCLIUATITMHbI
(mMopyst)

4. O6beM JUCIUTUIAHBI (MOYJIsT)

5. CTpyKTypa U cofiepkKaHue JUCLUIVIAHBI (MOLYIs1)

6. ®OH/, OLIEHOUYHBIX CPe/ICTB

6.1. ITepeueHb BHI0OB OLIEHOUYHBIX CPE/CTB

6.2. TunoBble KOHTPO/IbLHBIE 3a/]JaHUSI U UHbIE MaTepuasbl [/l TeKYllleld aTTecTaljuu
6.3. TunoBble KOHTPOJ/IbHBIE BOMTPOCHI Y 3a/laHUs /1Sl IPOMEXKYTOUHOM aTTeCcTaluu

6.4. Kpurtepuu oL|eHUBaHUs

7. YuebHO-MeToAUUeCKOe U MHGOpMaIMoHHOe obecrieueHre AUCIUTUTMHBI (MOIYIs)
7.1. PekomeHyeMas iuTepartypa

7.2. [lepeueHb pecypcoB UH(OPMALIMOHHO-Te/IeKOMMYHHKALIMOHHOM ceTH "VHTepHeT"
7.3. [lepeueHb MHGOPMALIMOHHBIX TEXHOJIOTUM

8. MartepuanbHO-TexHHYeCcKoe obecriedeHre AUCIIUTTUHBI (MOY/Is)

9. MeToauueckue yKa3aHus it 00yJaroIUXCsi IO OCBOEHHUIO AUCLIUTITMHBI (MOY/Is1)
10. CrierjuaibHble YCIOBUSI OCBOEHUSI JUCIIUTUIMHBI 00YUYAIOIIUMUCS C MHBAIUHOCTBHIO U
OrpaHUYeHHbIMU BO3MOKHOCTSIMU 3/]0POBbSI

© PI'BOY BO «Yenl'Y»




MHWHOBPHAYKU POCCHUA
\,} deiepanbHOE rOCYAPCTBEHHOE Or0KeTHOe 00pa30BaTe/IbHOe
@ yupexxJieH1e BbIClIero oo6pa3oBaHus

«YensbuHCckui rocyaapcTBeHHbI yHUBepcuteT» (PI'BOY BO «Henl'Y»)
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1. EJIX OCBOEHMA TN CIIUIT/INHBI

JuctyruinHa «36paHHble r1aBbl HAHOXUMHK» UIPaeT BAKHYIO POJIb B TIOATOTOBKE MarkCTPOB 110 HarpasjieHuto 04.04.01 «xumusi».
JTOT KypC npeZlycMaTprBaeT pacCMOTPeHHe 3aJjau COBpPeMeHHOM XMMHH, TaKMX KaK MeTO/[bl CHHTe3a HaHOMaTepHUasioB, BIUSHIE
pa3MepHOro ¢akTopa Ha ¢HU3NUeCcKre U XMMUUeCKe CBOWCTBA BeleCTBa.

Lenbto 0CBOEHUS JUCLIMIVIMHBI SIB/ISIETCS TIOJIyYeHHe CTYZeHTaMU 3HaHUM 110 SKCIIepUMeHTaIbHbIM MeT0/laM HaHOXUMUH, OB/lajieHue
HaBBbIKaMU PELIeHHs MPAKTHUECKUX 3a/]au B JAHHOM 06/1aCTH HAyKU.

Pe3ynbTaThl M3yueHUs AUCLUILIMHBI HarlpaB/ieHbl Ha JOCTYKeHHe HHAWKAaTOPOB:

OIIK-1-1. 3HaeT CyleCTBYOIIMe METOJUKY CHHTe3a U aHajIM3a BelLeCTB U MaTepHasioB

2. MECTO JUCIIAIT/INHBI B CTPYKTYPE OIIOIT

Lukn (pa3gen) OITOIT: K.M.02.01

2.1 TpeGoBaHH K Npe/BapUTEIHLHON MOATOTOBKe 00y4Jalo[erocs:

JlaHHast AUCLIWITUIHHA OITFPAETCsl Ha TIPeAIIeCTBYIONE KypChl ITIOATOTOBKY OakanaBpoB «KpucTammoxumusi» «KosmonsHas XUMUs» |
«OCHOBBI XMUM TBEPJOTO Tesa».

DyHKIMOHA/IbHbIE MaTepHraJbl

2.2 TMCHUIUIMHBI U IPAKTHKM, /i/Is1 KOTOPHIX 0CBOEHUE JaHHOH AMCIUILIHHBI (MOAY/IA) He00X0/JUMO KaK Mpe/IeCTBYIOIIee:

AKTyaJ’leble 3a4auu COBPEMEHHOﬁ XUMHHU

HayuHo-uccriefoBaTenbckasi pabora

HayuHb1if ceMuHap

[IpepsunyioMHas pakTyka

IMoaroToBKa K TpoLie[ype 3alWThl ¥ 3all[UTa BLITYCKHON KBaM(MUKALHOHHON paboThI

3. KOMIIETEHLIIA OBYYAIOIIET OCSI, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA AVICLIVILINHBI
(MOJLY/JIST)

OIIK-1: Cioco0eH BbINOIHATH KOMILIEKCHbIE 3KCIIepUMEeHTA/IbHbIE U PaCUYeTHO-TeoOpeTHYeCKHe UCC/IeI0BAaHUA B n36paﬂﬂoﬁ
00/1aCTH XUMHH W/IH CMEXHBIX HAYK C UCI10/Ib30BAHUEM COBPEMEHHBIX ﬂpI/IGOPOB, NmporpaMmMHOro obecreuenus u 0a3s
JAAHHBIX npo«beccnonam;noro Ha3HaAYeHHus

3HarThb:

(dbyHAaMeHTaIbHOE OT/IMUKe CBOWMCTB BelljeCTBa B HAHOPa3MepHOM COCTOSIHUM OT CBOWCTB MaCCUBHOT'O BellleCTBa, OCHOBHEIE
Cr1oco6bI TT0JTyUeHHsT HAHOUACTHL]

MEeTaJIIOB U MOJYNPOBOJHUKOB, OCHOBHBIE TPUHIIUTIBEI 00beJUHEHHs X B aHacaMOJIi ¥ HAHOCTPYKTYPBI, 001aaromiye 3alaHHBIMA
CBOMCTBaMH U BBITIOJTHSIOLMMU OTIpe/ie/ieHHble GYHKIUN

YMmethb:

NIPUMEHSTh 3HaHWS U3 Pa3/IMYHbIX 06/1acTell XUMIH, PU3UKH, HHHOPMATHUKY, OHMOJIOTHH, MaTepraioBe/ieHus! /1 00bsICHeHNS U
TIpe/iCKa3aHusl CBOMCTB HAHOOOBEKTOB M HAHOCTPYKTYP

Biapern:

BbIOOpA MeTOZa 1 TIOCTAaHOBKH 3a/lauy UCC/ieJoBaHus1, 06pab0TKH 1oy4eHHON MH(GOPMALUKU 1 OTIMCAHUS U TIPe/CTaBJIeHusT
pe3y/IbTaToB UCC/Ie/J0BaHUs

B pe3ysibTaTe 0CBOEHHS AUCIUTUIMHBI 00YJaIOIANACS O/DKEH

3.1|3uarn:

3.1.1 —beH,E[aMEHTaJ'IbHOQ OT/IMUKie CBOMCTB BeljeCTBa B HAHOPAa3MepPHOM COCTOSAHUU OT CBOICTB MaCCUBHOTO BellecTBa,
OCHOBHEIE CITOCOOBI TI0/Ty4eHHsd HAaHOYaCTHUL]

3.1.2|MeTasI0B ¥ MOMYTIPOBOAHUKOB, OCHOBHBIE TIPHHIIUIBI 00beIMHEHHS UX B aHaCaMOJI ¥ HAHOCTPYKTYPBI,
ob6saziaroliyie 3a/JaHHBIMK CBOMCTBAMH U BBITIO/THSIOLIMMHE OTIpeZie/ieHHbIe QYHKLIWH;

3.1.3|- acpdhexThl, BO3HUKAIOIIVE TTPH YMEHbBLIIEHUH Pa3Mepa YacCTHL] BeIL[eCTBa [I0 HAHOPa3MepOoB, B ONTHUECKUX,
3/1eKTPUYeCKUX, MarHUTHBIX U XUMUYeCKUX CBOMCTBaX MeTasl/IOB U IOTyTIPOBOHUKOB,;

3.1.4]— 0CHOBHBIe METO/bI U3YUeHUs] HAHOCTPYKTYD; METO/bI MHTEPIIPETAIVH U OIMCAHUSI TI0JIyUeHHBIX MPH UCC/IeJOBAHUN
pe3y/bTaToB;
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3.1.5|— cBoiicTBa HaHOUacTUL] yriiepoza ((ysuiepeHoB, HAHOTPYOOK, TpadeHa), METaIIOB, MOTYIIPOBOJHHUKOB U

HaripaB/I€eHHA UX BO3MO>KHOI'O TIPAKTHUECKOI'0 ITPUMEeHEeHU

3.2|Ymethb:

3.2.1|-TBOpYECKY IIPUMEHSTh 3HaHHS M3 Pa3/IMUHBIX 00/1acTel XUMIUHY, HU3UKH, THPOPMAaTHKH, O10JI0THH,

MaTepHrasioBe/IeHus [i/isi OOBSICHEHHST U TIPeJiCKa3aHusl CBOMCTB HAHOOOBEKTOB 1 HAHOCTPYKTYD;

3.2.2|— cTaBUThb 33fiauy UCC/IeJOBaHNS;

3.2.3|- BbIOMpaTh MOAXOJSALIMK METOZ UCCIel0BaHMs B 3aBUCUMOCTH OT U3yyaeMoro obheKTa;

3.2.4|— aHa/MM3UpPOBaTh U CUCTEMAaTHU3UPOBATh JINTEPATYPHEIE JaHHbIe, 00pabaThIBaTh TIOJYUEHHYH0 TEOPETUUECKYIO U

3KCII€EPUMEHTA/IbHYHO I/IH(bOpMaL[I/II-O, OIMMCBIBATH Pe3yJ/IbTaThl IPOBEAEHHOI'O UCC/I€NO0BAHUSA;

3.3|BiageTn:

3.3.1|- BnafeHus TepMUHOMIOTHeH TPOBIEMHOTO TI0JIs HAHOXUMUWY;

3.3.2|— aHanu3a u CHUCTeMaTU3alUuH JIMTePATYPHBIX U SKCII€EPUMEHTA/IbHbIX JaHHBIX I10 CBOlCTBaM HaHOYaCTHUl] 1

HaHOCTPYKTYP;

3.3.3|— BeIOOpa MeTO/a ¥ TIOCTAaHOBKHY 3a/jauM MCC/Ie0BaHus, 00pabOTKH MosTydeHHOH HH(OPMAL{Y U OITMCAHUS U

TIpeJCTaB/IeHus pe3y/IbTaToB UCC/Ie/J0BaHusl.

4. OFBbEM JVICIIUIIMHBI (MOAY JIsT)

O6Luas TPyL0EMKOCTb

4 3ET

YacoB 1o yuebHOMy TiaHy : 144

B TOM YHCJIE :

ayJUTOpHbIe 3aHATUA : 32 3auyeTsl 2
111,8

CaMOCTOATe/IbHasd pa60Ta :

KOHTaKTHast pabora: 32,2

Bugpl KOHTpPONS B ceMecTpax:

UKP: 0,2
5. CTPYKTYPA 1 COJEP)XAHUE JUCIHHUIUVINHBI (MOAYJIS)
Kop, HanmeHoBaHue pa3fe/noB U TeM /BUJA 3aHATHSA/ Cemectp | YacoB JIutepaTypa
3aHATHUSA / Kvbc
Paszesn 1. O0uyue mpejcTaB/aeHusi 0 HAHOPA3MEPHOM COCTOSHHH
BeIlecTBa.
1.1 OO61iue nipe/ICTaBNeHNs O HAHOPAa3MEPHOM COCTOSIHUM BelljecTBa /JIek/ 2 4 JI1.1J12.1
31 33 54 55

1.2 Mertozp! onpefiesieHUst TeOMeTPUUeCKUX XapaKTepUCTUK HAHOCUCTEM, UX 2 2 JI1.1J12.1
MOJIEKY/IIPHO-KMHETHUECKUX U ONITUUECKUX CBOKCTB. /J1ab/ 2132233 34 35

1.3 OcobeHHOCTH HaHOPa3MepHbIX yacTHl]. Kinaccudukanys v cBoicTBa 2 27 JI1.1J12.1
HaHoMaTepuanoB. OcoOeHHOCTH CBOMCTB HaHOMaTepuanoB. /Cp/ 2132 33 354 35

14 OO61ue nipe/iCTaBIeHNsT O HAHOPAa3MePHOM COCTOSTHUH BelriecTBa /VIKP/ 2 0,1 JI1.1J12.1
Paszpen 2. MeTto/ bl HCC/1eJ0BaHNA HAHOCTPYKTYP

21 MerTo/b1 Miccief0BaHNS HAHOCTPYKTYP /Jlek/ 2 4 JI1.1J12.1

313233 54 35

2.2 Merto/pl IpOBeZieHNs JUCTIEPCUOHHOTO aHaIu3a MOMUYCIIePCHBIX 2 2 JI1.1J12.1
HaHocucteM. /J1ab/ 31323332435

2.3 MerTo/ib1 onipe/iesieHUs1 KpUTHYeCKUX Pa3MepOoB 3apoblliieid 2 4 JI1.1J12.1
KOH/IEHCHPOBAHHBIX (a3, TIOCTPOEHHUEe 3aBUCUMOCTeH 3Hepruu ['nb6ca oT 21392 33 34 35
pa3Mepa 3apo/ibIilia B Pa3/IMYHBIX YCIOBUSX U JJ1s1 pa3/IMUHbIX cucteM. /J1ab/

2.4 OO011e MpUHLIMITEI MUKPOCKONMY. HeocTaTky onTrUeckol MUKPOCKOTIHH. 2 28,1 JI1.1J12.1
KoHdokanbHasi MUKPOCKOTHSI. 21 52 33 34 35
DeKTpOHHasi MUKpOCKoImusi. PacTpoBasi 3/1eKTpOHHasi MUKPOCKOIIHSI.

[IpocBeunBaroljast 371eKTPOHHAsE MUKPOCKOITHS.
TyHHe/bHast ¥ aTOMHO-CHJIOBasi MUKPOCKOTIHS. [Ipourie MeTO/bI.
/Cp/
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2.5 Mertope! uccnenosanus HaHOCTPYKTYp /UKP/ 2 0,05 JI1.1J12.1
Paspgen 3. MeToAbI CHHTe3a HAHOCTPYKTYP
3.1 MeTop! cuHTe3a HAaHOCTPYKTYP /JIek/ 2 6 JI1.1J12.1
31323332435
3.2 ITocTpoenue U30TepM afiCOPOLUH NPH Pa3/IMUHBIX TeMIIepaTypax JJIst 2 2 JI1.1J12.1
MUKPOIIOPHCTBIX CUCTEM, pacyeT CyMMapHOro obbema rop, 213233 54 35
mddepenuaabHON GYHKLINY pacrpe/iesieH s Top 1o paauycam. /J1ab/
3.3 [TocTpoeHye n aHanu3 AriarpaMM COCTOSIHUSL [TOBEPXHOCTHBIX IJIEHOK, pacueT 2 4 JI1.1J12.1
TOJIIMHBI HAHOCTPYKTYPUPOBAaHHOM IJIEHKH, YC/IOBUM pacTekaHus. /J1ab/ 213233 34 35
3.4 OcHOBHBIE IOAXO/BI K CUHTe3y HaHOPa3MepHBIX YacTull. [lucneprupoBaHue u 2 28 JI1.1J12.1
KoHeHcauwst. ITpobsieMa crabwm3any HaHoyacTyl. O6pa3oBaHue U pOCT 3132 33 54 35
HaHOYaCTHLI.

dusnueckre MeTo/ibl CUHTe3a. VcrapeHue U KoHieHcauusi. HaHonmuTorpadwus.
I'azodasHblil MeTo[. XUMHUeCKHe MeTObl CHHTe3a. 30/Ib-Te/lb MeTO/, CUHTE3
B HaHOpeakTopax. ['nipoTepMasbHbINA METOZ.

[TonydeHye KOMITAaKTUPOBAHHBIX HAHOMaTepHanoB. Kpucrammsanys
amMopGHBIX CIUIABOB, MHTeHCHUBHAs MIacTUdecKast ehopMarivsi.

/Cp/
3.5 Metogp! cuHTe3a HaHOCTPYKTYp /MKP/ 2 0,05 JI1.1J12.1
Paspen 4. IIpuveHeHne HAHOCTPYKTYPHbBIX MaTepHaioB
4.1 [IpuMmeHeHrie HAHOCTPYKTYPHBIX MaTepuasoB /JIek/ 2 2 JI1.1J12.1
31 32 23 54 35
4.2 CuHTe3 HaHOKaTaIM3aTOPOB. DHTA/BITHS 00pa30BaHuUs 2 2 JI1.1J12.1
yriepoJHbIXHaHOTPYOOK. HaHOTPYOKH 7151 BOAOPOAHOM SHepreTuku. /JIab/ 313233 54 35
4.3 OcHOBHBIe HanpaB/eHWs TPYUMeHeHUs1 HAHOMaTepraoB: 3/IeKTPOHMKA U 2 28,7 JI1.1J12.1
BBIYMC/IUTE/IbHAS TEXHUKA, SHePreTHKa. ONTHKA, MeJULIMHA, KOMIIO3ULIMOHHbIe 21392353 54 35

Marepuansl. /Cp/

6. ®OHJI OIIEHOYHBIX CPE/ICTB

6.1. IlepeueHsb BU/I0B OLIeHOUYHBIX CPe/ICTB

[omariHee 3ajaHue
Peiiienue 3amau
Pecdepat

Bonpocsl K 3K3aMeHy

6.2. TunoBble KOHTPOJ/IbHBIE 3aJJaHNsI U UHbIe MaTepHaJIbI /I/IA TeKyllel aTTecTalun

HpI/IMepr 3a/iay A1 CEeMUHApPCKUX U AOMAIlIHUX 3a,anH171

IMpumep 1.I'nzpo3onb cofiep>kUT chepudeckue yacTullpl, IpuueM 30% Macchl IPUXOAUTCS Ha YacTULIbL, MMetolie paguyc 20 HM, a
Macca OCTa/IbHbIX — Ha YaCTHULbI pajilyca

ITpumep 2.VIcriosb3yst 3aKOHOMEPHOCTH CBETOPACCESTHUSI B COOTBETCTBHH C TeopHeil Pajiest 1 ociabieHre CBeTOBOTO TIOTOKA B
COOTBETCTBUH C 3aKOHOM byrepa-J/lambepTa-bepa, paccunTaiiTe pafiiyC YaCTHL] JUBUHWJICTUPOJILHOTO JIaTEKCa, eC/IN KOHLIeHTParys
natekca 0,2 1/11, A7HA BOJHLI Majatoiiero ceeta  paBHa 400 HM, onThyeckas IIOTHOCTHL A paBHa 0,347 B KtoBeTe AsiiHOM 5,01 cM.
IMokasarenb npesioMsieHYst BOAb! paBeH 1,333, TVIOTHOCTh U TIOKa3aTesib MpesioM/IeHust JucrepcHoi ¢asel paBHbl 0,945r/cm3 1 1,653.
Ipumep 3.011eHUTe pa3Mepsl 3apo/bliiieli KpUTUUECKOTr0 pasMepa K/1acTepoB MeJlu U HUKeJIs U OTIpeJiesiuTe, Kakue U3 HUX
o6pazyroTcs ¢ bosblueli BeposTHOCTLIONPU TeMiiepatype 16000C v faBineHud 1 MM pT. cT. [II0THOCTB KUIKMX METaJIOB PaBHa JJIst
Hukesst 7800kr/m3; meau - 8030 Kr/m3 . 3aBUCMMOCTS /iaB/IeHUS HACBIILIEHHBIX [1apOB MeTaslyIOB OT TeMITepaTypbl ONVChIBAETCS
ypaBHeHueMm: I1gps = A — B/T (MM pT. cT.), rae T — abcosroTHast TeMriepartypa, KoaddumyenTts! A paBHbl 9,55 (#7151 HuKesst), 8,5 (a/1s
mean); B — 20600 (a1t Hukesnst), 16600 (a1 meu). IloBepXHOCTHOE HATsDKeHHe XUIKUX MeTasuloB: Hukens — 1,7H/m; megu — 11,2
H/m.

ITpumep 4.PaccuuTaiiTe ¥ IOCTPOTe HHTErpabHYIO U ArddepeHIManbHYI0 KpUBbIe paciipefieneHus yactutl A1203 B Bogie 1o
CJIe/IyIOIIUM KCIIEPUMEHTA/IbHBIM JJAHHBIM, TIOJTyYeHHBIM B pe3y/bTate rpaduueckoii 06paboTKY ceiMMeHTAl[MOHHON KPUBOH (t —
BpeMs 0CeJlaHus /71 TOUKH, B KOTOPOW TIpOBe/ieHa KacaTesbHasi K CeZlIUMeHTal[MOHHON KpHUBO):
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t, ¢ 60 150 300 360 450 1000 2400

Q,%47291132125

BricoTa ocepanus 0,08 m; BsiskocTh cpefibl 10-3I1asc; niotHocTh Al203 cocrapsnsieT 42103 Kr/m3; mioTHOCTE BoAb! 12103 Kr/m3.
ITpumep 5. ITo 3KCriepUMeHTaNnbHBIM AaHHBIM aficopOLiun apoB BoAsl ipu T = 293 K nocTpoiiTe UHTErpanbHYyIo U

M depeHLIMaNBEHYO KPUBBIE pacIipe/iesieHust TIop TI0 paZiiycaM.

p/ps 0,05 0,1 0,2 0,4 0,6 0,8 0,9 0,98

aazgc-103, monw/kr 0,5 3,75 5,3 6,2 8,75 10,4 12,5 13,4

agec-103, mosw/kr 0,5 3,75 7,0 7,9 10,0 11,5 13,0 13,4

Vm= 1810-6 m3/monb; ¢ = 0,0725 Tx/m2

ITpuMepHbIe TeMbl A7 pedepaToB:

. YriiepogHble KacTepsl: QysuiepeHsl, GpysuiepyuTsl, HAHOTPYOKU

. TBepJoTebHBIE HAHOKJ/IACTEPBI M HAHOCTPYKTYPLI. IIpakTHuecKoe MCI0Ib30BaHKe MOA0OHBIX CTPYKTYP.
. ITopuricTble HAHOCTPYKTYPHI: L1€0/INUTHI, aKTUBUPOBaHHbIE YI/IU, IOPUCTHIM CU/IMKare/b, HaHeCeHHble KaTaau3aTopkl.
. Crioco6b1 1oy 4eHHsT HAHOTIEHOUHBIX TTOKPBITHIA: TUTOrpadust, MOIEKYISIPHO-TyYeBasi SITUTaKCHsL.

. HaHo3HepreTuka ¥ HaHOMOHUKA. BomopoHas sHepreTuka.

. [losmyueHue 1 ucnosb30BaHre KBAHTOBBIX TOUEK

. Hanopo6oTe! 1 HaHOMeULIHA.

. bruomarepuasnel ¥ UMIIaHTHI HA OCHOBE HAHOMaTepHasloB

. ATOMHO-CH/I0Basi MUKPOCKOIIHS

10. CouuanbHble acreKTbl HAHOTEXHOIOT UM

11. HaHomarepuasibl THPOPMaIMOHHBIX TEXHOIOTHI

12. HaHOMaTepHassl ¥ 5KOJIOTHS

O ONDOUTA WN -

6.3. TunoBbie KOHTPOJIbHbIE€ BOIIPOCHI U 3a/{aHUA J/IA ﬂpOME)KyTO‘lHOﬁ aTTeCcTaliuu

Bomnpocel K 3k3ameHy:

. IlonsiTe ¥ 0COGEHHOCTH HAHOPA3MEPHBIX 0OHEKTOB.
. Knaccugmkanuys 065eKToB HaHOXVMHN

. OCHOBHBIE THITBI HAHOOOHEKTOB

. DyJIepeHbl ¥ HAHOTPYOKH.

. Hanoknacreper

. Buckepsl.

. [loHsATHE CyrpaMoJIeKy/ISIpHBIX CUCTEM.

. MeToppbl ra3oasHOro CMHTe3a HAHOYACTHUL]

. TemninatHbIi cUHTe3

10. 3o/B-renb npoLecc

11. TIna3MOXUMHUYeCKHI CHUHTe3

12. JTutorpadus

13. TIpocBeurBaroliast 3/1eKTPOHHAsE MUKPOCKOIIMS /1711 MCC1e/l0BaHUsI HAHOCTPYKTYD
14. Ckanupyo1as 31eKTpOHHAast MUKPOCKOIUS

15. ATOMHO-CU/TOBasi MUKPOCKOTIHS

16. ToHHebHAs MUKDPOCKOIIHS.

O oONOUTLA WN -

6.4. Kputepuu onjeHUBaHUA

ITpoBepKa KauecTBa YCBOEHUS 3HAHUN CTYJEHTOB I0 AUCIUTUTHHE "V30paHHbIe I/IaBbl HAHOXUMUH'' OCYILECTBIISETCS CIeAYIOLM
06pa3oM: TeKyL[Ui KOHTPOJIb — PEllIeHHe 33/jau, TBOpUecKas pedepaTHBHas paboTa.

ITpoMe)XyTOuHas aTTecTaLHst KaueCTBa yCBOEHHsI 3HAHWI 3aBepliaeTcs 9K3aMeHOM, Ha KOTOPOM Y CTYZIeHTOB IPOBEPSeTCs
YCBOEHHEe TeOPETUUECKUX 3HAHUH U yMeHHe UX TIPUMEHSTh B TPaKTUYeCKOM J1esITeTbHOCTH.

Kputepuu orjeHrBaHUS Ha 3K3aMeHe

BricTaB/ieHNe OL]eHOK Ha 9K3aMeHe OCYIIIeCTB/ISIeTCs Ha OCHOBe TIPUHLIMIIOB 00BeKTUBHOCTH, CIIPaBe/TMBOCTH, BCECTOPOHHET0
aHa/IN3a YPOBHS 3HaHUIA CTyieHTa. [IpH OIleHKe OTBeTa YUUTHIBAIOTCS: MPABUIBHOCTb OTBETA Ha BOIPOCHI OWIeTa; JT0ruKa
U3/I0)KeHUs1 MaTepuasla BOIpoca; yMeHHe YBsi3bIBaTb TeOpeTHUeCKre 1 MPaKTHUeCKre acleKThl BOIPOCa; IIPaBUIBHOCTD, COJepyKaHue
V1 TIOJTHOTA OTBETa Ha JOTIO/HUTE/IbHBIE BOMPOCHL; KY/IbTypa YCTHOH peurt. OOIjast orjeHKa OTBeTa CK/IaZibIBaeTCsl U3 OL[eHOK I10
Ka)XZ0OMY 13 BOIIPOCOB OusieTa U sIB/IsIeTCS ¥ cpefHeMapr(MeTUIeCKUM C OKPYIJIEHHEM B TI0JIb3Y CTyeHTa.

OL[EHKEI OTBETOB IIPOMU3BOJAUTCH 10 nATHOAIILHOM I1IKaJie U BBICTaB/ISIeTCS COT/IaCHO KpUTepusM, IMpruBeJEeHHBIM HIUXe.

© ®I'bOY BO «Uenl'¥Y»




MUWHOBPHAYKHN POCCUNA

@\‘) defepanbHOE TOCYJAPCTBEHHOE GrofKeTHOe 0O6pa3oBaTe/bHOe

yupexxieHre BbIciIero oo6pa3oBaHus
«YensabuHCcKui rocygapctBeHHbl yHUBepcuteT» (PI'BOY BO «Henl'Y»)

Pabouast mporpamMmMa AUCLMIUIMHBI "VI30paHHbIe I71aBbl HAHOXUMUU'' TI0 HAalPaB/IEHHIO TTOATOTOBKY (CIeLjaIbHOCTH)
04.04.01 "Xumus" HanpaBneHHOCTH (rpoduito) OU3NKO-XUMHUUeCKHe TIPOLIeCChl B COBPeMeHHBIX TexHojorusax ®I'bO0Y cTp. 7
BO «Uenl'Y»

Ouenka«5» (oTmiuH0) — ITOJTHO PaCKPBITO COZleprKaHie MaTepHana OuleTa: NCUepITbIBAOIe U apIYMEeHTHPOBAHHBIE OTBETHI HA
BOIIPOCHI B Gusete. MaTeprias U3/10>keH IPaMOTHO, B OIpe/ie/IeHHO JIOrMUeCKOH 10C/1e/J0BaTe/IbHOCTH, He TpebyeT
JIOTIOJTHUTEJTBHBIX TTOSICHEHNH, TOYHO HCTI0/Ib3YeTCsT TEPMUHOJIOTHS. [IeMOHCTPHUPYIOTCS TTyOOKHe 3HaHUS JUCLIUTUIH
CrienManbHOCTH. JIaHbI 060CHOBaHHEIE OTBETHI Ha [JOTMOHUTE/IbHbIE BOITPOCHI MPETo/iaBaTe)is.

OueHka«4» (xopoio) — OTBeThI Ha TIOCTaB/IeHHbIE BOMPOCHI B OU/IETe U3/1araroTCsl CUCTEMAaTH3UPOBAHO U MOC/IeJOBATe/TbHO.
JleMOHCTpUpYyeTCs yMeHHe aHa/TM3UPOBaTh MaTeprasl, OJHAaKO He BCe BBIBO/bI HOCSAT apryMeHTUPOBaHHbIN 1 l0Ka3aTe/TbHbIN
XapakTep, B U3/I0KEHUH [OTYIIeHbI HeOO0IbIIIe HETOUHOCTH, HEMCKaKAIOLIe COiep)KaHHe 0TBeTa. MaTtepuras U3/iaraeTcsi yBepeHHo,
B OCHOBHOM IPaBU/IBHO JJaHbI BCe OIpeZie/ieHns U MoHATUA. I1py oTBeTe Ha AOMO/HUTe/IbHBIE BONPOCHI NIperojaBaresis MOJHbIe
OTBETHI JIaHbl TOIBKO MPU MOMOLLM HAaBO/SIIKMX BOTIPOCOB.

Ouenka«3» (yOOBIETBOPUTEIBHO) — HerosiHO ik Heroc/ie0BaTebHO PacKphITO COZiepKaHKe MaTeprana, Ho IoKa3aHo obiijee
TIOHUMaHKe Bompoca. VIMeTuch 3aTpyAHEHUS] WK JOMYILEeHbI OLIMOKY B OTIpe/ie/IeHUH TIOHSATHIM, UCTI0/Ib30BaHUN TePMHHOJIOTHH,
WCIIpaB/IeHHbIe [10C/Ie HaBOJSILMX BOIIPOCOB. JJeMOHCTPUPYIOTCS IOBEPXHOCTHbIE 3HAHUS JUCLIMIUIMH CIeLjUaabHOCTH; UMEIOTCS
3aTpy/iHeHUs C BbIBOJaMU. [1py oTBeTe Ha /10MO/IHUTE/IbHBIE BOIIPOCHI TIpero/iaBaTesisi OTBEThI Jat0TCs TOJIBKO NP MTOMOLLU
HaBO/IAIIMX BOTIPOCOB.

OueHka«2» (HEYZOBIETBOPUTEIBEHO) — MaTepuras u3/araeTcst Herocsie[oBaTe/lbHO, COMBUMBO, He TPe/CTaB/IsieT Orpe/ie/ieHHOM
CHCTeMbI 3HaHUH M0 JUCLUIIIMHE, He PACKPBITO ero OCHOBHOE CoZiep)KaHue. [lonyIieHbl Tpy6ble OIIHOKY B ONpe/ie/ieHHsIX 1
TIOHATUSIX, TP UCTI0/b30BaHUY TEPMUHOJIOTUH, KOTOPBIE He MCIIPaB/IeHbI M0C/Ie HABOASIIMX BOMPOCOB. [IeMOHCTPUPYET He 3HaHUe U
HeIIOHMMaHue Cyll|eCTBa 3K3aMeHal|MOHHbIX BOIPOCOB. He /jaHbl OTBETHI Ha [JOTI0/IHUTEe/bHBIEe U1K HaBOZSLIIKe BOIPOCHI
TIpernofiaBaresl.

7. YYEBHO-METOJMYECKOE 11 TH®OPMAIIMOHHOE OBECIIEYEHUE MU CITUII/IMHBI (MOY JIs1)

7.1. PekomeHayeMas iMTepaTypa

7.1.1. OcHoBHas IuTEpaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue W3paTtensctBO, rog| Pecypc
JI1.1 |®ocrep JI., XauosH A. |Hanorexnonornu. Hayka, THHOBaL[MY ¥ BO3MOXXHOCTH: Hay4YHast Mocksa : PUL] 3BC
B. JuTepaTypa TexHocdepa, 2008

(https://biblioclub.ru/index.php?page=book&id=135424)

7.1.2. lonosiHUTeIbHAA AUTepaTypa

ABTOpBI, COCTaBUTEH 3arsiaBue N3parensctBO, roz| Pecypc
JI2.1 |CricoeB U. A., JIlynun |['paguieHTHast SNIUTaKCUs [i7Is1 TIOTyUeHHsI MUKPO- U HAHOCTPYKTYD CraBpomnoss : OBC
JI. C. TBepAbIX pacTBOpoB A<sup>III</sup>B<sup>V</sup> uepe3 ToHKYy!0|CeBepo-
ra3oByI0 30HY: MOHOTpadus KaBkasckuii
(https://biblioclub.ru/index.php?page=book&id=458366) ®eepanbHbINA
YHUBEPCUTET

(CK®Y), 2015

7.2. IlepeueHn pecypcoB HH(pOPMaIHOHHO-TE/IEKOMMYHUKAI[UOHHOM ceTH "VIHTepHeT"

31 |JlaHb [D51eKTPOHHBIH pecypc] : 3/1eKTpoHHO-0nb/moTeuHas cucteMa (OBC) / nzgarensctso Jlans. — URL:
http://e.lanbook.com/.

32 |FOpaiit [SneKTpoHHBIN pecypc] : 3/eKTpoHHO-OubmHoTeuHas cucreMa (3BC) / n3patensctBo FOpaiit. — URL: https://biblio-
online.ru

33 |Znanium.com [DneKTPOHHEIN pecypc] : 37meKTpoHHO-61bmmoTeuHas cuctema (OBC) / HayuHo-u3zarenbckuii teHtp MTHDPA-
M. -URL:
http://znanium.comy/.

34 |eLIBRARY.RU [DieKTpoHHBIH pecypc] : 3/ieKTpoHHas 6ubmroTeka / Hayu. snekTpoH. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.

35 |HarmoHanbHas 3/1eKTpoHHast 6ubsmoreka (HOB) [DiekTpoHHbIi pecypc] : 06beIUHeHHbIN 3/IeKTPOHHbBIN KaTaaor (GoH/0B
POCCHIMCKUX
6ubmiorex : caift. — URL: http://H36.po.
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7.3 Tlepeuenb MH(OPMALHOHHBIX TEXHO/IOTHH

7.3.1 IIporpammMHoOe o0ecrieyeHue

Adobe Reader

LMS Moodle

7.3.2 IIpodreccuoHanbHbIE 6a3bI JAHHBIX H MHGOPMAIIMOHHO-CIPABOYHbIe CHCTeMbI

1. Hayunas snektponHast 6uboreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHasi 37IeKTpOHHast
oubsmoTeka : calfT. — MockBa, 2000 — . — URL: https://elibrary.ru. — Pexxum gocTtyma: A/1s1 3aperucTpyp. Tosib3oBaTenei. — TekcT :
371eKTPOHHBIH.

2. HaroHanbHast 37eKtpoHHast onbmioreka (HOB) (https:/rusneb.ru/) HaipioHanbHast 3sieKTpoHHast oubsmoreka (HOB) :
00beIHEHHBIH 3/IEKTPOHHBIN KaTasaor hOH/JI0B POCCUMCKUX 61bmoTek : caiiT. — URL: http://H36.pd. — Pexkum gocTyma: us
YNUTAIBHBIX 3a710B 6r6/moTekn Uenl'Y. — TeKCT : 3/IeKTPOHHBII.

3. Tlpesupentckas 6ubmmoreka (hitps://www.prlib.ru/) Tlpesuzentckas GuOaMoTeKa : /1EKTPOHHAS HALOHAIbHAsE Gub/IHOTeKa © CaifT
/ ®T'BY Tlpe3upentckas 6ubmoTeka nmenun b. H. Enbiuna. — Canktlletepoypr, 2009 — . — URL: https://www.prlib.ru/. — Tekcr :
371eKTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : MmynpTUancIMIiMHapHast pedepatiBHasi 6a3a JaHHBIX /
kommanus Thomson Reuters. — PexxuM foctymna: A71s 3apeructpup. rosib3osaresieit Uenl'y. — TeKcT : 371eKTPOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : pecdepatuBHasi 6a3a ganHbix / Elsevier BV. — URL: http://www.scopus.com/. — 53.
aHri1. — Pexxum floctyna: A/1s1 3aperucTpup. nonbsoateseii Yenl'yY. — TeKCT : 371eKTPOHHBII.

6. DIeKTPOHHBIH KaTasior HayuHoi 6ubmorekn Yenl'yY [DekTpoHHBI pecypc] : 6a3a fanHbIX / Uemnsb. roc. yH-T. — UesiOUHCK,
1992.

8. MATEPMAJ/IbHO-TEXHMYECKOE OBECIIEYEHME JUCITUIIIAHBI (MOY JIS)

Jlnst peany3aliuy JUCLAIUIVHBI UCIIOB3YIOTCS yueOHble ayAUTOPUH A1 IIPOBeAeHNS 3aHATHIA JIEKIMOHHOTO THIA, 3aHITHH
CeMUHAapCKOro TUIA, FPYIIIOBBIX ¥ MHAUBU/Ya/IbHBIX KOHCY/IbTALIUM, TeKYI|ero KOHTPOJIS ¥ IPOMe)XXyTOUHOM aTTecTalliy, a TakKe
TIOMeIIleHHs /IS CAMOCTOSITe/TbHOMN paboTHI.

YyebHble ayIUTOPHH YKOMIIEKTOBAHBI CTIELUa/I3UPOBAaHHON Mebe/bI0 M TEXHUUEeCKVMU Cpe/iCTBaMU 00y4eHus! (TIePeUCIUTS).

TIpY HaJTMUUH JTIEKLWH 110 AUCIUTUTAHE 100aBUTh — JI7is IPOBe/IeHNsT 3aHsITUH JIEKLIMOHHOTO THTIA TIPe/|IararoTcsi Habopsl
JEMOHCTPALIOHHOTO 000PYJOBAHUS ¥ YueOHO-HATJISIAHBIX TOCOOUH (eMOHCTpAL[MOHHbINM Habop aToMOB, Tab/uila MeHzeneera,
Tab/MIa PACTBOPUMOCTH, 3TIEKTPOXUMHUUECKUH PsiJi HATPsPKEeHUs] METaJI/IOB)

TMoMmelLeHUs [/ CAMOCTOSITE/ILHOM PaboThl 00YUaKOIIUXCsT OCHALLIEHBI KOMIBIOTEPHOM TEXHUKOM C MOJK/TIFOUEHHEM K CEeTH
"NHTepHeT" U 0becreueHHeM JOCTYIA B 37€EKTPOHHYIO MHPOPMALIMOHHO-00pa30BaTeNbHYIO CPelly YHUBEPCUTETa

1. YuebHast ayAUTOpHSI AJIs IPOBEAEHUS 3aHATHI JIEKITMOHHOTO THIIA.

Creran3rpoBaHHast 5prOHOMHIUHast MeOestb /151 paboThI 32 KOMITBIOTEPOM.

ABTOMaTH3MpoBaHHbIe pabourie Mecta Ha 11 obyuaroriuxcs, 1 TperogaBaTesis.

12 TIK ¢ Aui[eH3UOHHBIM TIPOrPAaMMHBIM 0becrieueHreM.

MarHuTHO-MapKepHas JJOCKa.

WurepaxTrBHas focka SMARTBoard 660 fuaronans 64”/162/6cm

ITpoekTop INFOCUS IN 36

Akycruyeckas cucrema 2.0 Sven SPS-678

2. YuebHble dyJUTOPUU [JIA TIPOBEAEHHS 3aHSITUN CeMHUHapCKOTI'o THII4, AJid IIPOBEeAEHHS I'PYTIIIOBLIX KOHCny:TaLIPIﬁ,
VHAWBUAYA/IbHBIX KOHCY]II)T&HI/II’I, A/ TEKYLLETrO KOHTPOJIA U HpOME)KyTOlIHOﬁ aTTeCTalun

OcHoBHOe 000pyZoBaHue: yueOHast Mebesib, IocKa yueHHuecKast 0ObIuHasi, HaCTeHHas, My/IbTAMeAUHHOE UHTePAKTHBHOE
obopyoBaHNe: MyIbTUMeAUNHBINA TIPOEKTOP, SKPaH C 1eKTPONPHUBOOM, aKyCTHUeCKasi CUCTeMa.

3. TTomeliieHMe [171s1 CAMOCTOSITE/TBHOM PabOoThI

3.1 YuranpHeii 3a1 Ne 1

OcHoBHoe 060pyzoBaHue: KomuecTBO MocajouHbIX MecT — 50. 5 TiepCoHanbHBIX KOMITBIOTEPOB C TIO/IK/FOUEHHEM B CETh
«/HTepHeT», HeorpaHuueHHsIH foctyn K OBC u BJ]. YuebHas Mebeslb, KOHIULIOHED.

ITporpammHoe obecrieuenne: Microsoft Windows 10 Pro. (JIutjeHsuu 6eccpounste. [Jorosop Ne AD-223/28/18)
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Microsoft Office 2016 Pro (JIntjensuu 6eccpounsle. [lo-roBop Ne AD-223/28/18)

KoncynwsrantIlmoc (Coraienue o cotpygauuectse Ne 31 ot 20.05.2003 ¢ perroHaIbHbIM HHPOPMAIMOHHBIM LEHTPOM
0011[epOoCCUACKOM CeTH pacripoCTpaHeHUs MPaBOBOM MH(OPMaIHH)

I1O «AnTtuBupyc Kacnepckoro» (JIurieH3nonHsii goro-sop Ne 1013/K-2773 ot 11.12.2018r.)

3.2. lHpopmaLMoHHO-01bMorpaduecKuil OTAe

OcHoBHOe 000pyj0BaHMe: KOJMIECTBO ITOCAJJ0UHBIX MeCT — 24. YueOHast Mebesib, 7 IIepCOHAIBHBIX KOMITLIOTEPOB C ITOAK/IIOUeHNEM
B ceThb «/IHTepHeT», HeorpaHnyeHHbIN foctyn K O5C u B/I.

ITporpammHoe obecrieuerue: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO LIEHTP)
18.02.10. Homep nunien3uu 46536280)

Microsoft Windows Professional 7 Russian Academic OPEN No Level (Joroeop Ne A3-61/10)

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (Joroeop Ne A3-23/12, HOMeD JULIeH3UN
60411804)

Koncynwsrantllmoc (Cornaienue o cotpygauuectse Ne 31 ot 20.05.2003 ¢ pervoHaIbHbIM UHPOPMAIMOHHBIM LEHTPOM
00111epOCCHICKOM CeTH pacIipoCTpaHeHw s TPaBOBOM MH(MOPMALHH)

HOB (Jorosop Ne 101/H35/2810 ot 20.02.2018)

IO «Antusupyc Kacriepckoro» (JIutensuoHnslii gorosop Ne 1013/K-2773 ot 11.12.2018r.)

3.3 AyauTopus AJis CAMOCTOSITeTbHOM paboThI

OcHoBHOe 000pyJOBaHME: CIeLMaTU3UPOBaHHast 3prOHOMHYHAs Mebenb AJisi paboThl 3a KOMITbIOTEPOM. ABTOMAaTH3UPOBaHHbIE
pabourie MecTa Ha 11 obyuatoruxcs, 1 mpernogaBatesst. 12 TTK ¢ JiMLIeH3MOHHBIM MPOrPaMMHBIM 00ecrieueHHeM. MarHUTHO-
MapKepHasi Jocka. iHTepakTrBHas1 focka SMARTBoard 660 fuaroHans 64”/162/6cm. TTpoektop INFOCUS IN 36. AKycTuueckast
cucrema 2.0 Sven SPS-678.

ITporpammHoe obecrieuerrie: MS Windows XP Professional SP2 ans BY30B. JIuiieH3uu 6eccpoyHsIe.

[Maptus Ne PC545926 ot 20.12.2007T.

MS Office 2007. JTutieH3un 6eccpounsle. JInieHsus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JIuijeH3uu 6eccpoyHsie.

JInnensust Ne 48382516 ot 10.11.2010r.

MS Office 2010. JIutiensuu 6eccpounbie. JIutiensus Ne 48382516 ot 10.11.2010r.

MS Windows 10. JIutieH3uu 6eccpouHble.

I'oc. KonrpakT Ne A3-44/57/18 ot 30.10.2018r.

MS Office 2016. JTutiensuu 6eccpounsie. I'oc. Kontpakt Ne A3-44/57/18 ot 30.10.2018r.

9. METOJUYECKHUE YKA3AHWSA [JI1 OBYUYAROIIIMXCS ITI0 OCBOEHMIO JUCIIUIUVIMHBI (MOAY J/IS)

Vi3yuyeHue AUCLUIIMHEI «36paHHbIe r1aBbl HAHOXMMHMK» OCHOBAHO Ha MCIO/Ib30BaHMU KaK TPAaAULMOHHBIX (JIEKLIUH,
caMocCTosiTe/IbHast paboTa), Tak ¥ C IPUMeHeHHeM aKTUBHBIX U MIHTEPAKTUBHBIX (OPM 00yueHUs1. Y 1e/IbHBIA BeC 3aHATHH,
TIPOBO/IMMBIX B MHTEPAKTUBHBIX OPMax JOKeH COCTaB/SITh He MeHee 25% ayJUTOPHBIX 3aHATHH. 3aHATHS JTeKLIOHHOTO THUTIA JiIsI
COOTBETCTBYIOLIMX IPYIII CTYAEHTOB MOTYT COCTaBJATE He 6osiee 50% ayJUTOPHBIX 3aHSTHH.

B KagecTBe MCC/lejoBaTeNIbCKIX TEXHOIOT Y NPe/yIaraloTcst pasHOTo pofia paboThI ITPH CaMOCTOSTEILHOM paboTe CTYAEHTOB,
TI0JrOTOBKA TBOPUECKUX 3alaHUM 110 HEeCKOJIbKUM pas3ziesiaM AUCLUIUIMHEL. Pa360p KOHKPeTHBIX TeOpeTUYeCKHUX Mojjesiell IIpoLiecCoB,
TIOCTPOEHMUE TI/IaHa UCC/Ie/JOBAHMM OCYILIeCTBJISIETCS Kak 10 TPYIaM, TaK U B UHIUBU/1yabHOM TIOpsifIKe, B 3aBUCUMOCTH OT
CJI0)KHOCTH paccMaTpUBaeMoi 3a/laui.

Oco6oe 3HaueHHE UMEeT HaJIMUHe Y BBITYCKHUKOB HABBIKOB M YMEHHI CaMOCTOSITE/IbHO MOTy4YaTh 3HAHUS U3 Pa3/IMUHBIX
HWCTOYHHUKOB MH(OPMaLIMH, CUCTeMAaTH3UPOBaTh U aHaIM3UPOBaTh MOMyYeHHY0 HHpopMaruo. @opMupoBaHre TaKOTO yMeHHsI
TIPOUCXOJUT B TeUEHHE BCEro repruoja o0yueHus uepes MoJroToBKy K 1abopaTOpHbIM, CeMUHAPCKUM, TTPAKTUYeCKUM 3aHATHsM. [1pu
ITOM CaMOCTOsATe/IbHasl paboTa CTyjeHTa UrpaeT BaXKHYIO POJIb B X0/ie BCero yueOHoro nporiecca. I1py M3y4eHHUH AUCLUTUIAHEI
OCHOBHYIO [JI0JIFO OTBOAMMOTO Ha CaMOCTOSITe/TbHY!0 paboTy BpeMeH! 3aHMMaeT paboTa ¢ KOHCIIEKTOM JIeKIUH, yueOHIKaMu,
yueOHBIMU MOCOOUSIMU U METOANYECKUMH YKa3aHUSIMHU. A TIOTOMY CTy/eHTaM HeoOX0AUMO ONTHMANbHO UCIO/IB30BaTh BPEMEHS,
OTBeJIeHHOe Ha CaMOCTOSITe/IBHYIO paboTy.

Llesrecoobpa3Ho MOCBAIIATE A0 MOTyyaca B ieHb U3yUeHHI0 KOHCIeKTa JIeKLUH B TOT Ke [IeHb T10CJTe JIEKIWH 1 3a JeHb repe[
Jekuueil. TeopeTrueckuil MaTepyan U3yuaTb B TeueHHe Heflesld [0 2 4YacoB, @ TOTOBUTHCS K ITPAKTUUECKOMY 3aHSTHIO IO
JucuuruivHe o 1.5 yacos.

J11s1 TydIIIero v roJjiHOTO YCBOEHHsT MaTeprasia yuebHOM AUCIUIUTMHBI PeKOMEHYeTCs UCTI0/Ib30BaTh MeTOAMYeCKHe YKa3aH!sl 1
MarepuaJibl 1o yueOHOW JUCIUIIIMHE, TEeKCThI JIEKLIHH, a TaK)Ke 3JIeKTPOHHBIE PeCypChl, MMetonuecs B cucreMe OBC, noctyn K
KOTOPBIM 0becrieueH B UMTAIBHBIX 3a1aX yHUBepcuTeTa. TeopeTHUeCKHi MaTepras Kypca CTaHOBUTCS bomee
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TIOHSATHBIM, €CJT! [JOTIOJIHUTE/IBHO CTYAE€HTOM HU3YJaroTCst KHUTH, yIeOHUKY 0 JaHHOH yuebHON gucrumumHe. [TonesHo
MCII0/1b30BaTh HECKOJIBKO yueOHUKOB, pEKOMeH/J0BaHHbIX TIPeTo/laBaTeseM.

ITpy M3yueHNY XUMHYeCKUX JUCLIMIUINH HaCTOSITE/IEBHO PEKOMEH/YEeTCS «He 3ayurBaTh» MaTepHal, a JOOUTbCS MaKCUMaIbHOTO
TIOHUMAaHMs U3y4yaeMOoN TeMbl JUCLAIUIMHEL. I1py U3ydyeHU TeOpeTHIeCKOro MaTeprasia Heobx04uMo MHOTOKPATHO IHCaTh Ha
yepHOBHKe (POPMYJIbl, peakLiii ¥ TpadUKu [0 MOJTHOIO UX 3alIOMUHAHMUSL.

B cryuae ipuMeHeHus U 00yUeHNH JUCIUTIIMHEI 3/IEKTPOHHOTO 00yUeHus], JICTaHLMOHHBIX 00pa30BaTeIbHBIX TeXHOIOTHN
ob11jeHre 00yUaIOLIMXCsl U TTPEIofiaBaTesist OCYLIeCTB/ISIeTCS B PeXXMMe PealbHOro BpeMeHH (OH/IaiH-neKLy (BeO1HAapBI), YaThl,
BHU/Ie0-KOH(EePEeHLINH U [IP.) WK OTI0KEeHHOT'0 BpeMeHH (CHCTeMa JUCTaHLMoHHOTo 06yuenust Moodle, MS Office365, dopymsr,
3/1eKTPOHHAs [10YTa U JIp.).

Bosnbiryto yacTs BpeMeHH 00OyUarolyecs: CaMoCTOSTebHO paboTaloT ¢ yueOHO-MeToYeCKUMH MaTepyranamy. CTyAeHTbI IMeIoT
BO3MOYKHOCTb KOHCYJIBTUPOBATHCS C TIPeTiofjaBaTesieM T10 BCeM BOMPOCAM, BO3HUKAOIIM B X0/l CAMOCTOSITeTEHOH paboThI
[I0CPe/ICTBOM 3JIEKTPOHHOM MOUTHI, COLUANbHBIX CeTel U T.I1.

Hoctyn obyuarorrierocst K y4e6HbIM pecypcam B pesKMMe OT/IOKEHHOTO BpeMeHH, CaMOCTOSITe/IbHOM PaboThl OCYILeCTBISIETCS Yepes3
ceTb IHTepHeT B yZ0OHOM [i151 HETO MeCTe, BpeMeHH U TeMIIe.

ITpy 06yueHNH JIUL| C OrPaHUUEHHBIMH BO3MOXKHOCTSIMH 37]0POBbsI 371eKTPOHHOE 00yueHue, ANCTaHLMOHHBIe 00pa3oBaTe/bHbIe
TeXHOJIOTMH TIpeJlyCMaTpUBaOT BO3MOXKHOCTE IpUeMa-Tepefaur UHGOpMalyy B IOCTYIHBIX JJ1 HUX (opMax.

Peanu3aryist JUCLUIUIVHGI C IPUMEHEHHEeM 3/IeKTPOHHOr0 00yueHuUs], AUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TeXHOIOTHH (fanee — 50,
JIOT) ocy1ecTBsieTcsl HA OCHOBaHNM «I10/10)KeHHsl O peann3aLiii OCHOBHBIX U JOTIOJIHUTE/IbHBIX 00pa30BaTe/IbHbIX MPOTrPaMM C
TIpUMEeHeHHeM 3/IeKTPOHHOT0 00yJIeHHs 1 JUCTaHL[IOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOTHH B (eiepaJbHOM roCyJapCTBEHHOM
610KeTHOM 06pa3soBaTe/IbHOM YUpeXXAeHUH BhIciiero o6pa3oBaHust «YensiOMHCKUIT TOCyJapCTBEHHBIM YHUBEPCUTET», «I10J10)KeHus
0 TIopsiZiKe 3a4eTa 00yUaIOLMMUCS M0 OCHOBHBIM NpodeccHoHanbHBIM 00pa3oBaTe/bHBIM [IPOrpaMMaM BbICIIEro 00pa3oBaHust B
OI'BOY BO «Uenl'Y» pe3ynbTaToB OCBOEHHSI B OPraHHU3aLHsIX, OCYIECTB/ISIOMNX 00pa3oBaTebHYO AesTelTbHOCT, YueOHbIX
TIpeJIMeTOB, KypCOB, AUCLMIINH (MOZYJIel), IPaKTHK, JOTIOHUTEIbHBIX 00pa30BaTe/IbHbIX MPOrpaMM» MOCPE/ICTBOM /1eKTPOHHOM
rHpopMaloHHO-06pa3oBatebHOH cpefbl PIBOY BO «Uenl'Y». B HCKMOUMTENMBHBIX Cydasx (Gopc-Makop U T.11.) TIpU
peas3aLyy 06pa3oBaTeNbHON JedaTebHOCTH ¢ puMeHeHreM D0, JJOT MOTryT NpUMeHsSITb KOMIIOHEHTHI, He BXOZSIIINe B TlepeueHb
3/IeKTPOHHOMN MH(OPMALIOHHO- 06pa30BaTe/IbHOM Cpefibl.

10. CIIEDUAJIBHBIE YCJ/IOBHSA OCBOEHUSA JUCIHUIVIMHBI OBYUYAIOIIIMMHUCA C MHBAJIMJHOCTBIO U
OI'PAHMYEHHBIMHA BO3MOXHOCTAMM 3/10POBbSA

OcBoeHue TUCLIUIIMHBI MHBA/IUAAMY U JIULIAMH C OTPAaHUUEHHBIMUA BO3MOXKHOCTSIMH 3ZI0POBbSI OCYIIECTBJISIETCS C MCMOTb30BaHHUEM
CMelUaIbHBIX TeXHUYECKUX CPeACTB U WH(OPMALMOHHBIX TEXHOJIOTHH, MPeAOCTaB/IsieMbIX PecypCHbIM yueGHO-MEeTOJUUeCKUM
LIEHTPOM TI0 OOYYEeHWI0 WHBAJW/IOB W JIMI] C OrPAHHUYEHHBIMH BO3MOXXHOCTSIMU 3710poBbsi Uenl'Y Mo 3ampocy oOyudarolerocs
(MOOW/IBHBIE CIEI[HAIbHBIE TEXHUUECKUE CPeACTBA /IS JIWL| C HAPYLIEHWSIMHA 3DEHUs W C HAPYIIEHWeM CJIyXa, aCCHUCTHUBHBIE
WH(pOPMAaI[MOHHBIE TEXHOJIOTHH).

IMpu HeobXOAMMOCTH [T OOYUYArOI[UXCS C HapYIIEHUsSMM 3DeHHsT Ha pabouuxX MecTax AJs TMPOBeJeHUs] MPAKTHUeCKUX WN
71abopaTOPHBIX 3aHSTHI yCTAHABIMBAETCS CIEL[asbHOe MpPOrpaMMHOe obecrieueHre (TIporpaMma peueBOil HABWTALMM, PEUeBbIe
CHHTE3aTOopbl, 9KPaHHbIe JIYTIbI).

B yuebHbIe ayguTopud oOecrieurBaeTcsi OeCTIPensITCTBeHHBIM JOCTYI il 00YYarOIUXCsl C WHBAIMAHOCTBIO U C OTPaHUYeHHBIMHU
BO3MO)KHOCTSIMH 3/I0POBbsi. B KaXk/10¥ ayquTOpuH, rje 00y4aroTCst MHBATU/BI U JIULA C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU 3[J0POBbSI,
TIpelyCMaTPUBAETCSl COOTBETCTBYIOIIEe KOJTMUECTBO MECT JIjIsi 00YUarOIUXCSI C yUETOM HapyILIeHUH UX 3/[0POBbSI.

st OCBOEHUs AWCLMIUIMHBI MHBAIMAAM M JIMLAM C OrPAHMYEHHBIMU BO3MOXKHOCTSIMH 3[0POBbsI IPEJOCTAB/SIETCS JOCTYI K
TeYaTHBIM UCTOUHMKAM, UMEIOLIUMCS B Hay4yHO! 6ubnuoteke Yenl'yY, ¢ MOMOLIBIO CTeLUaTbHBIX TEXHUUECKUX CPeCTB; NOCTYII C
TIOMOIIBIO CMEIMANbHBIX TEXHUUECKUX W TIPOTPAMMHBIX CPEACTB K 3/I€KTPOHHBIM HCTOYHMKAM, TIpe/CTaB/leHHbIM B (opme
3/IeKTPOHHOrO JOKyMeHTa B (oHze HayuHo 6ubmioteku Yenl'Y Ml 3/1eKTPOHHO-OMO/IMOTEUHBIX CUCTeMaX.
YuebHo-MeToMUeCcKre MaTepHasbl /sl 00yJaroIUXCcsl U3 YMC/Ia MUHBAJMZOB U JIUL C OFPAHUYEHHBIMH BO3MO)KHOCTSIMHU 3[JOPOBBSI
TIPeAOCTaB/ISIOTCS B ()OpMax, aflanTHPOBAHHBIX K OTPaHUYEHHSIM UX 3[I0POBbsI 1 0COOEHHOCTSIM BOCIIPUSITHSI THPOPMALIUH.

[I1st 'HBA/IWZAOB U JIMLI C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbsI OCBOEHUE [AVUCLIUIIMHBI MOXKET OBITh YaCTUUHO MITH TIOTHOCTBIO
OCYIL[eCTBJIEHO C MCII0/Ib30BaHNEM /JUCTaHIIMOHHBIX 00pa3oBaTe/TbHBIX TeXHOJIOTHH.

Ilpy TIpOBEJEHUH TPOMEXYTOUHOW aTTeCTAlMM TI0 [UCLUILIMHE OOYJYaroUMCsT C WHBATUAHOCTBIO M C OTrPaHUYEHHBIMU
BO3MO)KHOCTSIMU 3/10POBbsl 0OeCIieurBaeTcsi MO MX 3asBIEHUI0 TIPe/JOCTaB/ieHHe B JOCTYNHOM (opMe B 3aBUCUMOCTH OT HX
VHIUBHUYaJbHBIX OCOOEHHOCTeH WHCTPYKIMM O TIOpSiIKE TIPOBE/IeHUs] TMPOMEXKYTOUHOM aTTecTalud, OLIEHOUHBIX CPeJCTB U
BO3MO)KHOCTH OTBETOB Ha 3ajlaHusi (IMMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIBIOTEpE, MHUChbMEHHO wmpudTom bpaiins, c
UCIO/Ib30BaHUEM YC/IYT aCCUCTEHTa, YCTHO).

IMpu npoBe/ieHNUH TIPOLIeIyPHI OL[eHUBAHUS Pe3y/IbTaTOB 00yUeHUs] WHBAMZAOB U JIUL] C OTPAHUUEHHBIMA BO3MO)KHOCTSIMHU 37I0POBbST
Tpe/[yCMaTPUBAETCS UCII0/Ib30BaHuUe TIpeAocTaBieHHbIX Uenl'Y win cOOCTBEHHBIX TEXHUUECKUX CPE/ICTB,

© ®I'bOY BO «Henl'Y»




MHWHOBPHAYKU POCCUUA
w de/iepanbHOE rOCYAPCTBEHHOE Or0/KeTHOe 00pa3oBaTe/IbHOe
@ yupexxJieHre BbIciIero oopa3oBaHus

«YensbuHCKUI rocysapcTBeHHbI yHUBepcuTeT» (PIBOY BO «Uenl'Y»)

Pabouas nporpaMma AMCLUIUIMHBI "VI30paHHble I71aBbl HAHOXUMHUM' TI0 HalIPaB/IEHUIO TTOJTOTOBKY (CIeLiuaTbHOCTH)
04.04.01 "Xumus" HaripaBi1eHHOCTH (T1podusiro) OU3NKO-XUMHUUeCKHe MPOoLIecchl B COBpeMeHHbIX TexHosorusax ®I'bOY
BO «Uenl'Y»

crp. 11

HGOGXOAI/IMLIX UM B CBA3U C UX MHAUBUYA/IbHBIMA 0COOEHHOCTSIMH. HpI/I HEO6XOAI/IMOCTI/I HWHBa/IUAaM U JIUlaM C OrpaHUYeHHBIMU
BO3MO>XXHOCTAMM 30POBbsA IIPE€A0CTABJ/IAETCA AOIOJTHHUTE/IbHOE BpeMs [Jid MOATOTOBKH OTBETa Ha 3a[ldHus, Ipoleaypa OLeHHBaHUA

pe3y/ibTaTOB 06y‘—IeHI/IH I10 IVCLIUITJIMHE MOXKET IMMPOBOAWTHLCSA B HECKOJIBKO 3TarloB.
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PaGouas nporpaMmma qucuMNJIMHBI (MO1YJ1s1) 0100peHa U PeKOMEHI0BaHa:

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHBIM COBETOM XHMHUYECKOTO (PaKyabTeTa

ITporokon 3aceqanust Ne 6 ot 26.02.2026

[Ipencenarens YdeHoro coBera

XHUMHAYECKOTO (haKylIbTeTa COIJIaCOBAHO B. A. Bypmuctpos
3aceganuemM pekTopara

[Tporoxon 3aceqanus Ne 2 ot 25.02.2026

3aBenyromui kapenpoi COITIaCOBaHO A.U. buprokos

ABTOD (COCTaBUTEIIH) E.A. benas

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1



