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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouvas nporpamma AUCHHIUTAHBI "DU3NKO-XHUMHUST HEOPTAHHICCKUX MAaTEPUAIIOB" 110 HATIPABJICHHIO TOITOTOBKH
(cenmanbrocTH) 28.03.02 "HanoumxeHepus" HanpaBieHHOCTH (mpodio) HanoTtexHoIOTHY B crp. 3
matepuanoseneaud ®I'bOY BO «Henl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Ilenpro penoaBaHus AUCHUIUTHHE «DH3HKO-XUMUS HEOPTaHHYECKIX MAaTePHAIOBY SBISETCS YIITyOIeHHe 3HAHUH
CTYAEHTOB, B 001acTH (HU3HIECKON XUMUH. J[OTOTHSS JaHHYIO JUCIHUIUINHY HH(POPMAIIE 0 IPON3BOACTBE
HEOpraHMYECKUX MaTepHanax, OOUMMHU 3aKOHAMHU (PU3UKO-XUMHYECKHX MTPOIECCOB KaK TEOPETUUECKOI OCHOBEI
COBPEMEHHBIX TEXHOJOTHIH, O COBPEMEHHBIX METOIaX (PH3NKO-XHMHYECKOTO SKCIIEPUMEHTA.

38.,[[8.‘{aMI/I HU3YYCHUA JUCHUITIMHBI SABJIAKOTCA:

L. W3ydenue ¢yHIaMEHTaIbHBIX OCHOB yYCHHs O HAIIPaBJICHHOCTH M 3aKOHOMEPHOCTSIX HMPOTEKAHUSI XUMUYECKUX
nporeccos U (a3oBbIX NIPEBPALIECHNH, SKCIIEPHMEHTAIBHBIX U TEOPETUUECKIX METOAAX HCCICTOBAHMS.

2. Hpno6peTeHHe yMeHPIfI M HaBBIKOB aHaJiu3a IPOLECCOB MPOTCKAKIIUX B I'€TCPOTCHHBIX CUCTEMAX C YUYCTOM
peaJ'IBHOﬁ CTPYKTYPbI HCOPTAaHUYCCKUX MATCPHUAIIOB.

3. I/I3yqel-me 1 YCBOCHUEC METOAOB MAaTEMATUYCCKOI'0 OMHMCAHHUA, paCucTa U NPCACKa3zaHUsA IMMPOTCKAHUA IIPOLECCOB C
HCIIOJIB30BAHUEM CIIPABOYHUKOB, KOMITBIOTCPHBIX 6a3 1 0aHKOB JAHHBIX (1)I/ISI/IKO-XI/IMI/I‘IGCKI/IX BCJIIMYHH.

PeSyJ'ILTaTLI 06yLI€HI/I$[ O IUCUUINIMHE HAITpaBJICHbI HA JOCTHKCHUEC NHAUKATOPOB!:

VK-1.1. BeinosHsieT mouck I/IH(I)OpMaLII/II/I, OIIPEALCIIACT KPUTEPUHU CUCTEMHOTI'O aHaJIn3a IOCTaBJICHHBIX 3aJa4

VK-1.2. Mcnionb3yeT KpUTUIECKUH aHaIN3, CHCTEMAaTU3aIHIO M 0000111eHrne HH(POpMAIMY AT PELISHNs TOCTaBISHHBIX
3aja4

[TK-2.1: 3HaeT OCHOBHBIE B3aMMOIOTIOIHSAIOMINE METOIbl 1 METOAMKH UCCIEOBAHUS CTPYKTYPBI U CBOHCTB
HaHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MAaT€pHAIOB

ITK-2.2: YMeer: aHanU3UPOBATh UMEIOIINECS TUTEPATypHbIE JaHHbBIE TI0 HOBBIM MOIX0JaM K HCCIEJOBAaHUIO CTPYKTYpPBI U
CBOMCTB MaTepHaloB; 00eCIeunBaTh COONIONEHNE TEXHUUECKHUX YCIIOBHIT Ha BCEX CTAIMSAX NMPOBEACHNUS KOMILIECKCHBIX
UCCIIEIOBAHUI CTPYKTYpPbI U CBOMCTB HAHOCTPYKTYPHPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEPUAJIOB

[1K-2.3: Bnameet HaBbIKaMHu pabOTHI C OCHOBHOM MPpHOOPHO 06a30¥ ISl HCCISIOBAHUS CTPYKTYPHI X CBOHCTB
HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEPHUAIOB

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OITIOII

Iuxor (pazmen) OITOIT: B1.B.05

2.1 TpeOoBaHus K NPeABAPUTEILHOI IIOAT0TOBKe 00y4Yalolerocs:

CoBpeMeHHBIE TEXHOJIOTHH TI0MCKa 1 00paboTKH HH(OPMALIIH

MaTtemaTuyecKui aHaIu3

BBCZ[GHI/IG B CIICIUAJIbHOCTD

BBenenue B HaHOMH)KEHEPHUIO

dusuka

duznueckas XUMHs

HeOpFaHI/I‘ICCKaH 1 OpraHruvYeCKas XuMus

2.2 JIucuunJuHbl M MPAKTHKH, JISI KOTOPHIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeanIecTBYIOIIEe:

Hpe)l}]I/IHJ'[OMHaﬂ IIpaKTUKa

BrinonHeHue U 3a1UTa BEITYCKHON KBANU()UKAITUOHHONW PabOThI

Hay‘IHO-I/ICCHCI[OBaTCHBCKaSI pa60Ta

Mertoapl C])I/I3I/IKO-XI/IMI/I‘{CCKI/IX HCCIIeIOBaHUM

MaTepI/IaJIOBeI[eHI/Ie HaHOMAaTCpUuajI0B U HAHOCUCTEM

DU3UKO-XUMHUYECKHUE OCHOBBI HAHOTEXHOJIOTHUH

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCIIMTLINHBI
(MOZY.JI)

YK-1: CriocofeH ocymiecTB/IATh OMCK, KPUTHYECKHUIl aHAIN3 U CHHTe3 MH(OPMALU, IPUMEHATh CHCTEMHBIH
MOAXO/ /LISl pellieHUs MOCTABJICHHBIX 32124
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucuuinHbl " OU3NKO-XUMHUS HEOPraHWYECKUX MaTepHAIOB" 10 HAIPaBICHHIO ITOTOTOBKI
(cnermansHocth) 28.03.02 "HanoumkeHepus" HanpasineHHocTH (npoduino) HanoTexHOMOTHY B ctp. 4
matepuanoseneaud ®I'bOY BO «Henl'V»

3HaTh:

Jus moctmxenns YK-1.1: OCHOBHBIE TIOHATHS 1 TEPMHHOJIOTHIO B 00JIaCTH HAHOCTPYKTYPHPOBAHHBIX MAaTEpHAJIOB

Ymers:

Jns noctmxenust YK-1.2: ocymiecTBIATh MOUCK, KPUTHICSCKUI aHAIN3 U CHHTE3 HHPOPMAIINH, TPUMEHSITH CHCTEMHBIH
MOAXOJ1 JUIsl PEeLIeHUs] TOCTABJICHHBIX 3a7a4

Buaanernb:

Juns noctmxenns YK-1.2: HaBpIkaMu TOKCKa HH(GOPMAINH [0 TEMATHKE HAYIHO-HCCIEI0BATENbCKON pabOThI

ITK-2: CnocodeH opraHnu3oBbIBaTh MPOBeeHNE KOMILIEKCHBIX MCC/IeI0BAHNI CTPYKTYPHI M CBOHCTB
HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIIHOHHBIX MATePHAJIOB

3HaTh:

Jnsa noctmxenus [1K-2.1: 3axkoHOMepHOCTH CTPYKTYpooOpa3oBaHus, (pa3oBbie MpeBpalleHHs B MaTepHrajax, BIUsSHIE
CTPYKTYPHBIX XapaKTEPUCTUK Ha CBOMCTBA MaTEpHAIIOB; XapaKTep BIMAHUS Je(hEKTHOCTH Ha PEaKIIMOHHYIO CIIOCOOHOCTD U
(PM3UKO-XMMIUYECKHE CBOWCTBA TBEPABIX TEl

Ymers:

T moctmxenns 11K-2.2: onieHNBaTh YCTOHYMBOCTE COBPEMEHHBIX MaTepHaNIOB (CTAOMIBHOTO THO0 METacTaOUIBHOTO
COCTOSIHHMS ), UCTIOJIBb3Ysl 3aKOHBI (PU3MYECKOH XUMUH; MPOBOIUTH (PU3MKO-XUMUYECKUH aHaIM3 IPOLIECCOB U MAaTEPUAIIOB

Baagern:

Hnsa noctmxenus [1K-2.3: HaBpIkaMu pOBeIeHHUST KOMILIEKCHBIX HCCIIEAOBAHUHA CTPYKTYPHI I CBOWCTB
HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIIMOHHBIX MATEPHANIOB U BHEIPEHHS PE3YIbTaTOB HCCIEIOBAHUN B HOBbIE TEXHOIOTUH

B pe3yjbTaTe 0OCBOCHUSA TUCHUILINHBI oﬁyqamumﬁcs; JOJIKCH

3.1 |3naTh:

3.1.1 | ocHOBHBIC TOHATHS M COOTHOIICHHS; OCHOBHBIE KJIACCHI COBPEMEHHBIX MAaTEPHAJIOB, IX CBOWCTBA M 00JIaCTH
IIPUMEHEHUS; 3aKOHOMEPHOCTH CTPYKTYpooOpa3oBaHus, (ha30BbIe IPEBPAIICHUS B MaTepHaiax, BIUSHIE
CTPYKTYPHBIX XapaKTEPUCTHK Ha CBOIICTBA MaTepUAIIOB; XapaKTep BIUAHUS Ae(EKTHOCTH Ha PEAKIIMOHHYIO
CTIIOCOOHOCTh M (PU3UKO-XUMHIECKHE CBOMCTBA TBEP/BIX TEN; OCHOBHBIC TEXHOJIOTHIECKHE ITPOIIECCHI
IIPOM3BOJICTBA M 00PAOOTKH MaTEpHAIOB; 3aKOHOMEPHOCTH MTPOTEKAHUS TBEPA0(Da3HBIX PEaKIIUi IpH
MOTYIEHHH U HKCILTyaTal[il HEOPTAaHWIECKUX MaTePUaIOB; METO/IBI UCCIEIOBAHUS TIOBEPXHOCTHBIX CBOMCTB
HEOPraHMYECKUX MaTepHasIoB.

3.2 | YMeTh:

3.2.1 | oueHHUBaTh YCTOWYMBOCTb COBPEMEHHBIX MaTEPUAIOB (CTaOUIBHOTO OO0 METaCTaOUIBHOTO COCTOSIHUS),
UCHOJIB3YS 3aKOHbI (PU3NYECKON XMMHHU; HPOBOINTH (PU3NKO-XHUMHUYECKHI aHAIN3 IPOLECCOB U MaTEPHAJIOB;
HCIIONIF30BAaTh OCHOBHBIC XMMHUYECKHE 3aKOHBI, TEPMOJHHAMHYECKHIE CIIPaBOYHbIC TaHHEIEC 1 KOJIMYECTBCHHEIC
COOTHOIIECHNS XUMHU U (PU3MKH [JIs peleHus IpodecCHoHaIbHbIX 3a4a4; paboTaTbh C OCHOBHBIMH
YCTaHOBKaMHM M IpHOopaMu (PU3MKO-XUMUYECKOTO HKCIIEPUMEHTA.

3.3 | Baagers:

3.3.1 | HaBbIKaMu BEIOOpa MaTepHAOB A 33aHHBIX YCIOBHI SKCIITyaTalluH C y9eTOM TpeOOBaHUH
TEXHOJOTHYHOCTH, SKOHOMUYHOCTH, HaA€KHOCTH 1 JOJITOBEYHOCTH, IKOJIOTHYECKUX MOCIIECTBUI; TEXHUKOH
IIPOBEICHUS SKCIIEPUMEHTA C UCHOJIb30BAaHUEM METOJ0OB CTPYKTYPHOTO aHAIN3a; METOAAMHU OTIPEACIICHUS
KOHCTAHT PEaKIUH Pa3IMIHBIX HOPSIKOB MO pe3yabTaTaM KHHETHIECKOTO SKCIIEPUMEHTA.

4. OFLEM JUCLUILJIMHBI (MOAY.IS)

OOwas TpyaoeMKocTb 7 3ET
YacoB 1o yaeOHOMY IUIaHY : 252 Bunpl koHTpONS B cemecTpax:
B TOM YHCIIE
ayAUTOPHBIE 3aHATHS : 140 9K3aMeHBI 5
caMocCTosiTeNbHas paboTa : 73,7 3aueThl 4
4acoB Ha KOHTPOJIb : 20
KOHTaKkTHas pabora: 158,3
HKP: 18,3
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YUPECKACHUE BBICIICTO O6pa30BaHH§I

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouas IporpamMMma JUCHUIUINHBI "DU3NKO-XUMHUS HEOPraHU4€CKux MaTepI/IaJ'IOB" T10 HanmpaBJICHUIO IMTOATOTOBKHU

(cnermansHocth) 28.03.02 "HanoumkeHepus" HanpasineHHocTH (npoduino) HanoTexHOMOTHY B
matepuanoseneaud ®I'bOY BO «Henl'V»

crp. 5

5. CTPYKTYPA U COJAEP)KAHUE JUCHUILIAHBI (MOLY.JI5T)

Kon
3aHIATH

HaumeHnoBaHue pa3jieioB U TeM /BUJ 3aHATHS/ Cemect | Hacos
p / Kype

Jlureparypa

Pasgen 1. Beenenue.

1.1

Benenue. [Ipeamer u 3agauu kypca. KOHCTpyKIIMOHHBIE MaTE€pUAbI: 4 2
MeTaJlIbl, HEOPraHMYECKHe MaTeprualisl (MHUHEPaIbl, KepaMuKa, CTEKIO U
TIp.), OpraHNYeCcKHe MOTUMEPH! B KOMIIO3UTHI. /JIex/

JI1.3J11.4 J11.6
JI1.7 J11.8
JI1.9712.1 J12.2
J12.3J12.4 J12.5
013233

1.2

Benenue. [Ipenmer u 3anaun kypca. KOHCTpYKIIMOHHBIE MaTepUaIbl: 4 30,9
MeTaJlIbl, HEOPTaHWIECKHe MaTepHaibl (MAHEPaJbl, KepaMHKa, CTEKIIO 1
Ip.), OpraHNIeCKUe TOIUMEPH! 1 KoMIo3uThL. /Cp/

JI1.3J11.4 J11.6
JI1.7J11.8
JI1.9712.1 JI12.2
J12.3J12.4 J12.5
0103023354

Paznen 2. PeanbHasi CTpyKTYpa TBEpIOro Tejia

2.1

Knaccudukarnus TBepao(ha3HbIX MaTEpUAIOB. ATOMHAS CTPYKTYpa 4 2
TBEpABIX Tell. /JIex/

J1.1J11.2J11.3
JI1.4 J11.6 JI1.7
JI1.8 J11.9J12.1
J12.2J12.3 J12.4
JI2.5
012233

2.2

XumudecKast CBsI3b, CTPYKTYpa H (H3HUIECKUE CBOMCTBA 4 2
TBEPJBIX Tell. PeabHast CTPyKTypa TBEpBIX TEll.
/JTex/

J1.1J11.2J11.3
JI1.4 J11.6 J11.7
JI1.8 J11.9J12.1
J22J12.3J12.4
JI2.5
013233

2.3

CTpoeHHE METAJUIOB U CIUIaBOB. AMOP(HBIC METAIIHICCKHE MAaTePHAIIBI. 4 2
Kepawmuxka /JIex/

J1.1J11.2J11.3
JI1.4 J11.6 JI1.7
JI1.8 J11.9J12.1
J12.2J12.3 J12.4
JI2.5
012233

2.4

Peanpnas cTpykTypa TBepaoro temna. /IIp/ 4 10

J1.1J11.2J11.3
JI1.4 J11.6 J11.7
JI1.8 J11.9J12.1
J22J12.3J12.4
JI2.5
010323354

Paznen 3. 3akonbl 1 MexaHU3MBbI AU Py3un

3.1

Juddyzus. Koaddumuentsr quddysun. /Jex/ 4 2

JI1.3J11.4 J11.5
JI1.6 JI11.7 JI1.8
JI1.9J12.1 J12.2
J12.3J12.4 J12.5
013233

32

3navenne napamerpoB quddysun. JedexTs B TBEpIOM Tene U 4 2
muddy3noHHAsS MTOABIKHOCTS. /JIek/

JI1.3J11.4 J11.5
JI1.6 JI1.7 JI1.8
JI1.9J12.1 J12.2
J12.3J12.4 J12.5
0102353

33

3axoHbI 1 MexaHU3MBI auddy3un. /TIp/ 4 12

JI1.3 J11.4 JI1.5
JI1.6 JI1.7 JI1.8
JI1.9J12.1 J12.2
J12.3 J712.4 J12.5
01323354
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34 CooO0rIeHus o TeMaM CaMOCTOsATeNbHON paboTsl. /TIp/ 4 4

JI1.3 J11.4 JI1.5
JI1.6 JI1.7 JI1.8
JI1.9J12.1 J12.2
J12.3 J712.4 J12.5
010232354

Pa3nen 4. XuMuueckass KHHETHKA

4.1 Xumudeckast kuHeTHka. Kiunernka peaknuii nenoro mopsiaka. /Jlex/ 4 2

JI1.3J11.4 J11.6
JI1.7 J11.8
JI1.9J12.1 J12.2
J12.3 J12.4 J12.5
013233

4.2 Mertoapl onpeeneHus mopsaka peakunu. BiusHue TeMnepaTypsl Ha 4 2

CKOpPOCTh XUMHYECKHX peakiuid. /JIex/

JI1.3J11.4 J11.6
JI1.7J11.8
JI1.9J12.1 J12.2
J12.3J12.4 J12.5
313233

4.3 Kunernka cioxsbix peakiuii. KuHeTnka rereporeHHbIx 4 2

nporeccos. /JIex/

JI1.3J11.4 J11.6
JI1.7J11.8
JI1.9J12.1 J12.2
J12.3J12.4 J12.5
013233

4.4 Xumnaeckas kuaetuka. /I1p/ 4 22

JI1.3J11.4 J11.6
JI1.7 JI1.8
JI1.9J12.1 J12.2
J12.3J12.4 J12.5
01023354

4.5 Coo0m1eHNst 0 TeMaM CaMOCTOSTENbHOH padoTsl. /IIp/ 4 4

JI1.3 J11.4 JI1.6
JI1.7 J11.8
JI1.9J12.1 J12.2
J12.3 J712.4 J12.5
01323354

Pazgen S. OcHoBbI pu3HYeCKOii XMMHHU IOBEPXHOCTHBIX SBJICHHH

5.1 Po1b MOBEPXHOCTHBIX SIBICHUH B pa3NUuHBIX Iporeccax. OcoOeHHOCTH 5 2

CTPOCHHUA IMMOBCPXHOCTHU HEOPTaHUYCCKUX MAaTECpUAJIOB. [Jex/

J1.1J11.2J11.3
JI1.4 J11.6 J11.7
JI1.8 J11.9J12.1
J22J12.3J12.4
JI2.5
013233

5.2 IToBepxHOCTHASI TOJABHKHOCTE. AncopOrust. /JIex/ 5 2

J1.1J11.2J11.3
JI1.4 J11.6 JI1.7
JI1.8 J11.9J12.1
J12.2J12.3 J12.4
JI2.5
012233

53 AncopOuust u3 pactBopa. [ToBbIIeHre aKTHBHOCTHY BEIIECTBA B 5 2

JTUCTIEPCHOM COCTOSTHUH. /JIek/

J1.1J11.2J11.3
JI1.4 J11.6 JI1.7
JI1.8 J11.9J12.1
J22J12.3J12.4
JI2.5
013233

5.4 OCHOBBI (PU3NIECKOM XMMHUU MMOBEPXHOCTHBIX siBIeHUH. /TIp/ 5 14

J1.1J11.2J11.3
JI1.4 J11.6 JI1.7
JI1.8 J11.9J12.1
J12.2J12.3 J12.4
JI2.5
010232354
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5.5 [oBepxHocTHBIE siBNeHUs. AncopOrst /Cp/ 5 22 JIL.1JI1.2 JI1.3
JI1.4 J11.6 J11.7
JI1.8 J11.9J12.1
J12.2J12.3 J12.4
J12.5
21323354

Pa3nen 6. [Ipupoga akTHBHOTO COCTOSIHUS TBEPABIX (a3

6.1 Poub TBepoGa3HbIX peakinii B COBPEMEHHBIX TEXHOJIOTHUAX. AKTHBHOE 5 2 JI1.3 JI1.4 JI1.6
COCTOSIHME PEareHTOB U €ro pojib B TBepAO(a3HbIX mporieccax. /JIek/ JIT.7 JI1.8
JI1.9712.1 J12.2
J12.3712.4 J12.5
313233

6.2 AKTHBUpPOBaHHE TBEPIO(A3HBIX PEareHTOB. AKTHBUPOBAHKE TBEPIBIX 5 2 JI1.3 JI1.4 JI1.6
(da3.MexaHndeckoe akTUBHpoBaHue. /JIek/ JI1.7 J11.8
JI1.9J12.1 J12.2
J12.3712.4 J12.5
313233

6.3 TepmoarHaMUYEcKas TEOpHst TBEPAO(HA3HOTO B3aUMOICHCTBHSL. 5 2 JI1.3 J11.4 JI1.6
Kunernxa tBeprodasusix peaxnuii /Jlex/ JI1.7 J11.8
JI1.9J12.1 J12.2
J12.3712.4 J12.5
313233

6.4 [pupoaa akTuBHOTO COCTOSTHUS TBepAbIX (a3 /TIp/ 5 20 JI1.3 J11.4 JI1.5
JI1.6 J11.7 J11.8
JI1.9J12.1 J12.2
J12.3J12.4 J12.5
01323354

6.5 CooOrieHus o TeMaM caMOCTOsATeNbHON paboTsl. /I1p/ 5 4 JI1.3J11.4 J11.5
JI1.6 JI1.7 J11.8
JI1.9J12.1 J12.2
J12.3J12.4 J12.5
310523354

6.6 Teepnodasubie peakuuu. [Iprpoaa aKTHBHOTO COCTOSIHUS TBEPIBIX 5 10 JI1.3 JI1.4 JI1.5
¢a3 /Cp/ JI1.6 J11.7 JI1.8
JI1.9J12.1 J12.2
J12.3712.4 J12.5
31323354

Pazgen 7. ®u3nko-xuMus 3JeKTPOXUMHYECKHUX NPOLECCOB

7.1 deHoMeHoJIoTHYeCKas Teopus ANeKTporiepeHoca. Trepabie 5 2 JI1.3 JI1.4 JI1.5
3JIEKTPOJIUTHL DIEKTPOABHIKYIIIUE CHUIIBI M 3JICKTPOIHBIN JI1.6 JI1.7 JI1.8
noteHuan. /Jlex/ JI1.9J12.1 J12.2
J12.3712.4 J12.5
313233

7.2 JIBOWMHOM 351eKTpUYECKUIl CIOH U AIIEKTPOKAIUIUIPHbIE 5 2 JI1.3 J11.4 JI1.5
SIBIICHHS. DNeKTpoxuMuueckue menu. /Jlex/ JI1.6 JI1.7 J11.8
JI1.9J12.1 J12.2
J12.3J12.4 J12.5
012233

7.3 HexoTopbie acriekTsl MPUKIATHON 31eKTpOXuMuu. /JIek/ 5 2 JI1.3 J11.4 J11.5
JI1.6 J11.7 J11.8
JI1.9J12.1 J12.2
J12.3J12.4 J12.5
313233
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7.4 DUNKOXUMHS DIIEKTPOXUMHUUECKHX mporieccoB. /TIp/ 5 14 JI1.3 J11.4 JI1.5
JI1.6 J11.7 J11.8
JI1.9J12.1 J12.2
J12.3712.4 J12.5
01323354

7.5 DU3UKO-XUMHES HIIEKTPOXUMHIECKHUX MporieccoB /Cp/ 5 10,8 J1.3J11.4 J11.5
JI1.6 JI1.7 J11.8
JI1.9J12.1 J12.2
J12.3J12.4 J12.5
31523354

Pa3nen 8. Unast koHTakTHas padora

8.1 VunuBuayanbHble KOHCYIbTAMH, TEKYLIHH KOHTpob /UKP/ 4 7,1 JI1.1J11.2 J11.3
JI1.4 J11.5 J11.6
JI1.7 J11.8
JI1.9J12.1 J12.2
J12.3J12.4 J12.5
0102232354

8.2 VunuBuayansHble KOHCYIBTAINH, TeKyIHit KoHTpos /UKP/ 5 11,2 JI1.1J11.2 JI1.3
JI1.4 J11.5 J11.6
JI1.7 J11.8
JI1.9J12.1 J12.2
J12.3J12.4 J12.5
3105232354

6. POH/J1 OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

KoHTponsHBIe paboThI, TECTHL; TeMbI caMOCTOATENIHFHON paboTHl; Bompock! k 3ad4eTy/sK3aMeHy

6.2. TumoBbIe KOHTPOJILHBIE 3aaHAS M HHbIE MATEPHATBI /I TEKYIIeld aTTecTalnn

KonTtponbHas Ne 1.

1. Haiitn ko3¢ ¢unuent quddysun D Bogoposa mpy HOPMANBHBIX YCIOBHSAX, €CIH CPEIHSS IJIHHA CBOOOIHOTO
npobera A = 0,16 MKM.

2. Haiitu ko3¢ durment mudpdysun D renmus npu HOPMaTbHBIX YCIOBHSIX.

3. Omnpenenuts K03 duitpeHT andpdy3un KUCIOPoaa MPH HOPMATIBHEIX YCIOBUSIX. D(PQEKTHBHEIN THaMETP MOJEKYI
KHUCIIOPOAa NPUHATH paBHbIM 0,36 HM.

4. Haiitu ko3 durment nuddysun D u BsizkocTs 1) Bo3ayxa npu aasiexun p = 101,3 xIla u remneparype t = 10 oC.
Juamerp monekyn Bo3nyxa 6 = 0,3 HM.

5. Koapunuent quddy3un u BI3KOCTH BOJOPOAA MPU HEKOTOPBIX YCIOBUAX paBHBEI D = 1,42*10-4 m2/c, n = 8,5
Mmklla*c.

6. Ha¥iTu BA3KOCTh a30Ta MPU HOPMAIBHBIX YCIOBHAX, ecid KodpdunueHt auddy3nu mis vero D = 1742*10-5
M2/c.

O06o061arolee 3aHATHE 10 KUHETHKE.

1. Koncranra ckopoctu peakuuu A(T.) + B(r.) — D(r.) paBra 0,3 1 Monb-1*c-1. CkOpocTh peakiiux MOKHO OTIHCATh
ypaBHenueM v = k[A][B]. HauanbHble KoHIeHTpauu peareHToB paBHbl 0,04 u 0,06 Monp*i-1.

2. Bo cKOIBKO pa3 yBEIUUUTCS KOHCTAHTa CKOPOCTU PEAKIUU IIPU MOBBILIEHUH TeMIepaTypsl Ha kaxasle 10 0C, eciu
MOBBIIIEHHUE TeMIIEPaTyphbl CHCTEMBI Ha

50 0C yBenmuuBaeT CKOpOCTh 3Toi peakiuu B 1024 paza?

3. Xumuueckas peakuuu npu 10 0C 3akanunBaercs 3a 16 MuH. [Ipu xakoil Temneparype oHa 3akoHuuTcs 3a 1 MuH. [Ipu
TeMIIepaTypHOM KoddduirmeHTe y = 2.

40. DHeprust aKTHBAIMK PEaKIUHU PAa3I0KEHHs CIa3MOJIUTHHA B pacTBope paBHa 74 xJ[/mMob. Paccunraiite
TeMIepaTypHbIA K03()PHUIUEHT KOHCTAHTHI CKOpocTH B nHTepBasie 20-80 0C.

4. Tlpu aBapusix Ha ADC nosiBisiercs u3oton 1311, nepuon nmosrypacraga KOToporo coctasisieT 8 cyrok. CKOJIbKO
notpedyeTcst BpeMeHH, 9TOOBI aKTUBHOCTh PaHOHYKIIenaa cocTaBmiiIa 25% 0T HavambHOM?
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5. Kaxas u3 peakiuii — mepBoro, BTOPOTo WM TPETHETO MOPSIIKA — 3aKOHUUTCS OBICTpEe, €CITN Ha9a bHBIC KOHIIEHTPAINH
BEILIECTB PaBHBI | MOJIb JI-1 ¥ Bce KOHCTaHTBI CKOPOCTH, BBIPAKEHHBIE Yepe3 MOJIb -1 U ¢, paBHBI 1.

6. HaitmuTe mepro mosrynpeBpaiieHus BeniecTs A B oopatumoit peakiu A<>B ([B]0 = 0).

7. HaiinuTe Bpems, 3a KoTopoe BelecTBo A pacnanaercs Ha 1/3 B oOpatumoii peaknun A«<>B ([B]0 = 0). [Ipn xaxom
MUHHMaJIbHOM 3HaueHNH k2 BelmecTBo A HUKOT/Ia He CMOXKET pacmacThes Ha 1/3?

Konrponsnas padora Ne 2.
BAPUAHT 1.

1. BemectBo A cmemanu ¢ Bemectsamu B u C B paBHbIX KoHIEeHTpanusx 1 moib a-1. Yepes 1000 ¢ octanock 50%
BeniectBa A. Ckonbko BemectBa A ocranercs yepes 2000 ¢, eciu peakius IMeeT:
A) nyneBoit; b) mepBblil mopsaoK.

2. Peakmus paznoxenns 2HI — H2 + 12 nmeer BTOpoit mOpsiIok ¢ KOHCTaHTOH ckopocTr k = 5,95%106 1 Monb-1c-1.
BrraucnuTe CKOpOCTh peakiuy MpH aBJIeHHH Ho1oBoaopoaa 1 6ap u remmeparype 600 K.

3. BrruncnuTe SHEPIHIO aKTUBALIMK PEAKIMH, CKOPOCTh KOTOPOH NpH NoBbIIeHHH TemmepaTtypbl oT 27 0C mo 37 0C
BO3pacTaeT TOYHO B J[Ba pa3a.

4. Kakue U3 nepedrciIeHHbIX BETMYMH MOTYT IPHHUMATh OTPHUIATEIbHbIC 3HAYCHHUS:
CKOPOCTb pCaKIH, MOPSAAOK PCAKIINU, MOJICKYIISIPHOCTh PCAKIINU, KOHCTAHTAa CKOPOCTH, CTeXI/IOMeTpI/I‘IGCKI/Iﬁ
k03¢ punmeHT?

5. KoHCTaHTa CKOPOCTH peaKIMH MEPBOTO MOPSIKaA
2N205(r) = 4NO2(r) + O2(1)
IMpu 25 0C pasra 3,38*%10-5¢c-1. Uemy paBen nepuox mosypacnaga N205?

6. Peaxiyst nepBOro nopsiika UMEET 3HEPIUI0 aKTUBALUY 25 KKal MOJIb-1 ¥ Ipea3KCIIOHEHIIMAIbHbIN MHOKUTENb 5 1013 c-
1. Ilpu xakoii TemnepaType BpeMsl OJypaciaa JUlsl JAaHHOM peakluu coCTaBUT 1 MUHYTY?

BAPUAHT 2.

1. BemectBo A cmemtanu ¢ BemectBaMu B 1 C B paBHBIX KoHIEeHTpanusax 1 mois 1-1. Hepes 1000 ¢ octanocs 50%
BeniectBa A. Ckonbko BemectBa A ocranercs uepes 2000 ¢, ecnu peakius IMeeT:
A) Hyneoii;  B) BTOpoif mopsAmoK.

2. KakoB MOPSIOK PEaKiny, €CIIM KOHIIGHTPALUS HCXOIHOTO BELIECTBA JIMHEHHO YyMEHBIIACTCS CO BPEMEHEM.

3. HaitmuTe Bpems, 3a KOTOpoe BelecTBO A pacrmagaercs Ha 1/3 B oOpatumoii peakunu A—B ([B]0 = 0). TIpu xakom
MUHHMaJIbHOM 3HaueHUH k2 BEleCcTBO A HUKOT/Ia HE CMOXET pacmacThes Ha 1/3?

4. Kakuie U3 mepeyrcieHHbIX BEIMYUH MOTYT IPHHUMATH JPOOHBIE 3HAYCHUSI:

CKOPOCTB PEaKLUH, TOPSIOK PEaKIUH, MOJEKYISIPHOCTh PEaKIU, KOHCTaHTa CKOPOCTH, CTEXHOMETPUICCKHI

KO3 punmeHT?

5. B HEKOTOpOH peakiyu npu U3MEeHEHHH HadanbHOU KoHIeHTpanuu oT 0.502 no 1.007 mons*1-1 nepruon noiypacmnaga
ymenbimics ¢ 51 1o 26 c. Onpenenure NOpSaoK peakiuy U KOHCTaHTY CKOPOCTH.

6. Peakiust mepBoro MOpsiAKa UMeeT YHEPIUI0 aKTHBAINH 25 KKal MOJb-1 ¥ MpeIIKCIIOHSHIINATBHBIA MHOXHTENb 5 1013 c-
1. ITpu xakoii TemnepaType BpeMs MoNTypacnaaa Aisl JaHHOH peakiuu coctaBUT 30 gHEH?

ITpumep TecTOBOTO 3aJaHUs:
1. Kak Ha3piBaeTCs CBOﬁCTBO, COCTOAIICE B CIIOCOOHOCTH BCIIECCTBA CYHICCTBOBATH B PA3JIMYHBIX KPUCTAJIITMICCKUX

MOIUGUKAIHSIX ?

1. IMomamopduzm,
2. W3omerpus,

3. AHuzoTpomnus,
4 Texcrypa.

2. ®opma SIMOK TPABIICHUSI HA MOBEPXHOCTH MOHOKPHCTAILIA OIPEICIISICT:
A) cTemneHb COBEpIICHCTBA MOHOKPHUCTAILIA,
B) opuenTanuio kpucTamuiorpaguIeckux MmIOCKOCTEMH,
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B) Bemanny BekTopa broprepcea,
I') Bug nucnokanuu.

3.C YBCIIMUCHUCM CTCIICHU NCPCOXJIAKIACHU A IIPHU KPUCTAJIJIN3alUU MCTAJIJIOB CTPYKTYpPAa CTAHOBUTCH:

a) KpynHokpucramnudeckoi,

b) MenkoKkpHUCTaIINYeCKOH,

c) He uzmensiercs,

d) B 3aBECHMOCTH OT IPHPOIBI MaTepHaia MOXET OBITh KaK KPYITHO KPHCTAJUTMYECKOH, TaK H

MENKOKPHUCTATIINYECKOU.

4. KOMHOHCHTBI, HE CHOCO6HI)IG K B3aUMHOMY paCTBOPCHHUIO B TBEPAOM COCTOSAHHUHU U HE BCTYIAOIINE B XUMHUYCCKYHO
peakumio ¢ 00pa3oBaHUEM COEAUHEHUS 00Pa3yIoT:

1. TBepabIE PACTBOPHI BHEIPEHHUSI,

2. XUMHUYECKHE COCIMHCHMUA,

3. cmecw,

4. TBepbIe PACTBOPHI 3aMEILICHHS.

5.0t1cyrcTBHE COOCTBEHHOTO 00BEMA XapaKTEPHO JIIS:

. AHUJKOCTH,

. Tasa,

. TBEPIIOTO TeNa,

. MeTajuia.

. Kakne nedexTsl KprucTayin4ecKoi penieTky sIBISIOTCS THHEHHBIMU?

o AW N =

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I HpOME)l(yTO‘IHOﬁ aTTreCcTalumn

Bomnpocs k 3auery (4 cemectp)

1. Kpucrannuyeckas crpykrypa

A) Kpucramimdeckue CUCTEMBbI ¥ TPOCTPAHCTBESHHBIC PEIISTKU
b) Kpucrammunueckne CTpyKTyphl METaJLIOB

B) Kpucraminueckue CTpyKTypbl KEpaMUUECKUX MaTepHUaioB
I') kpucTaIM9ecKue CTPYKTYPhI HOJIUMEPOB.

2. JledpexTsl B KpHCTaLIaxX

A) Toueunsie 1eeKThl;

b) ducnokamuuy;

B) Mex3epeHHbIe TpaHHIIBL.

3. Juddyzus

A) OcHoBHbIE 3aKOHBI UM DHY3UH;

b) Koaddumment muddy3nu

B) Aromucriueckuit Mmexann3M quddy3nn B TBEpAOM Tele
I') Xumunueckas auddyszust.

4. Xumuueckasi KHHETHKa

A) OCHOBHBIC TTOHATHS XUMUYIECKONH KHHETHKH;

b) Kuneruka peakiuii enoro nopsiaka;

B) Metoas! onpenencHus Mopsiika peakiui;

I') BiiusiHue TemrepaTypbl Ha CKOPOCTh XHMHUYECKOW PEaKInH;
J) Kunetnka CIOKHBIX peaKiui.

Bormpock k 3x3ameny (5 cemectp)

L. KoHCTpyKIIMOHHBIE MaTepHaNbl: METAJUIbl, HEOPTAHUYECKHE MaTepHaibl (MUHEPAJbl, KepaMHKa, CTEKIO U TIp.),
OpraHUYecKHe MOJUMEPhI U KOMIIO3HTHL

2. Knaccudpukanus TBeproQa3HEIX MaTepHaoB.

3. OCo0eHHOCTH KPHUCTAIUTMYECKOTO CTPOCHHUS BemecTBa. OCHOBHBIC THIIBI KPHCTAJUTIMYECKUX pemeTok. [TapameTpst
KpUCTAJIIIMUECKOH pelIeTKH.

4. Kpucrannsl ¢ moHHOMH cBs3plo. [lonspHbIid TUN cBs3M MonekynsapHsle KpucTamisl. MHTepMeTamuabl

5. AMoOp(HBIE METAJUIMIECKUE MAaTEPUAbIL.

6. IepcnexTnBHas kepamuka. CTpykTypa, cBoiicTBa. O0IacTh MPHMEHEHHUS.

7. JedekTsl kpucTammyueckoro crpoenus. Toueunsie nedexrtsl. [Aucnokannu. MexsepeHHble rpanuipl. da3osbie
TPaHHUIIBL.

8. OcHoBHBIE (a3bl B cIuIaBax. TBepbIe PacTBOPHI BHEAPCHUS, 3aMEIICHHS, BHIYUTAHUS.
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9. OcHoBHBIE (a3bl B clulaBaXx. XHMHUYECKUE coequHeHUs. MexaHnmdeckue cMecd. OCOOEHHOCTH KPHUCTAIUTH3AInU
cmnaBoB. [TonumopdHsle mpeBpaleHus.

10. Ponp muddysnn B coznannu HOBbIX MarepruasioB. OcHOBHbIE 3akoHBI udy3un. IlepBoe ypaBHeHne Duka.
Bropoe ypaBHeHue duxa.

11. Koapunuents: muddysun. DxcrnepruMeHTalIbHbIE METOIBI UX OMpeieICHNUS.

12. 3HaueHue napamerpoB Auddy3un B Merayuiax, ClulaBax M HEMETAUNIMYECKUX MaTepHallax.

13. JedexTsl B TBepOM Tene W TUPQY3HOHHAS MTOIBIDKHOCTh. XUMHUUecKas TUPPy3us.

14. Bzanmnuas quddysus B crmasax 3amenieHus. Dddext Kupkenmanaa. Dddexr Openkens.

15. TeepaodaszHble peakuy MPU TMONYyYeHUH U HKCIUTyaTallid HEOPraHHYECKUX MaTepHalioB.

16. Xumnueckas kuHeTHka. OcHOBHbIE MOHATUSA. CKOPOCTh XMMUUYECKOH peakiuu. MeToasl H3MEPEHHUs] CKOPOCTU
XUMHYECKUX PEaKLU.

17. Kuneruka peakuuil nenoro nopsaka. Meroas! onpejencHus NOpsiKa peakuy.

18. BrusiHue TemmepaTypbl Ha CKOpPOCTh XHUMHUUYeckux peakimil. [IpaBuno Bant-I'odda. YpaBHenne Appenunyca.
OHeprus akTUBalHU.

19. Kuneruka rereporeHHbIx peakuuil. IIpuHIMI HE3aBUCUMOCTH XMMUYECKUX PEaKLUN.

20. BHemnsAs u BHyTpeHHss Maccomnepegada. KuneTuka kpucramiusanuy. Peaknuu ¢ yqacTueM TBEpIBIX Tell.

21. Ponb MOBEpXHOCTHBIX SBIEHUI B Pa3sIMYHBIX IpolleccaX. YAenbHas NOBEpXHOCTHas dHeprus. IloBepxHOCTHOE U
Mexdas3Hoe HaTsDkeHne. [JoBepXHOCTHAS SHEPTHS TBEPABIX Tell.

22. OCoOeHHOCTH CTPOCHHMS MOBEPXHOCTH HEOPraHMUECKUX MaTepuasioB. PealbHas U aTOMapHO- YHUCTas
MOBEPXHOCTb.

23. Mertoabl MoJIydeHHs: aTOMapHO — YUCTOM MOBEpXHOCTH. MeToibl UCCIEJOBaHUS TIOBEPXHOCTHBIX CBOICTB
HEOPraHMYECKUX MaTEPHAIIOB.

24. IToBepxHOCTHAS MOABIKHOCTE. TepMOIHMHAMHYECKOE PABHOBECUE CHCTEM C MOBEPXHOCTHOH 0OJIACTHIO.
VYpasaenue FOura Jlannaca. Ypasuenust Tomcona u OctBanbaa.

25. AncopOrs. AncopOrist Ta30B M [TapOB Ha TBEpHOil MOBepXHOCTH. [loBepXHOCTHBIE IpyHIBl. AncopOmnus Ha
OJHOPOAHOHN IMOBEPXHOCTH. ACOpOIHs Ha HEOJHOPOAHBIX TOBEPXHOCTAX. IIopuCTOCTB.

26. I'panuna paszgena TBepaoe Teno — xuAKocTb. CMaunBaHue. Ancopbuus u3 pactBopa. IloBbllIeHHE aKTHBHOCTH
BEILIECTBA B IUCIIEPCHOM cocTossHuU. HanoMaTepuansl

27. Ou3nKo-xuMIYeckne (HaKTOPHI, OIPEIEeIIOMIe MeXaH3M TBepao(ha3HbIX peaknuil. TBeprodasHele peaknnuu
IPU MTOJYYEHUH U SKCILTyaTallul HEOPraHUIECKHX MaTEPHUAIOB.

28. IMoHsiTHE «aKTHBHOTO COCTOSIHU». CrI0OCOObI OLIEHKH aKTUBHOTO COCTOSHHMS TBepAbIX (a3. MHTerpanbHbIe
Metosl. [IuddhepeHiaapHbIe METOIBI.

29. Crioco0BI aKTUBHPOBAHUS TBEPABIX PEATCHTOB. MeXaHWYECKOe aKTUBHUPOBAHHE WHINBHIYAIbHBIX PEAareHTOB U
UX cMeCH. AKTHBHPOBaHHE TBEPIO(pa3HBIX PEarecHTOB H3MEHEHHEM MX XUMHYECKOH 1 TEPMHUECKOH NPEABICTOPHH.

30. AKTHBHpPOBaHHE TBEPIBIX (ha3 BBEICHHEM MHKpPOI00aBOK. AKTHBHPOBaHHE PEaKIMOHHBIX cMecel B Iporiecce

TBEpAO(A3HOTO B3aNMOCHCTBIS. AKTHBHPOBAHHUE TBEPBIX (a3 BBEICHNEM MHKPOI00aBOK. AKTHBHPOBAHHE PEAKIIMOHHBIX
cMeceil B po1iecce TBepA0(ha3HOTO B3aUMOACHCTBHA. MeXaHH4eCKOe aKTUBUPOBAHUE.

31. Ponb TBepmodasHbIX peakuuii B COBpEMEHHBIX TeXHONOTHAX. OcoOeHHOCTH TBepAO(ha3HBIX PEaKIHUil C ydacTHEM
BEILIECTB C KOBAJIEHTHO-MOHHOM CBS3bIO.

32. DEHOMEHOJIOTHYECKAs TeOpUsl AIEeKTponepeHoca. Trepable 251eKTpoIuThL. Y paBHeHUEe Barnepa.

33. DNEeKTPOIBIKYIINE CHIIBI U 3JIEKTPOJHBIN MOTEHIMal. PaBHOBECHBIN 3J€KTPOJHBII MOTEHIMAT U €ro
3aBHCUMOCTb OT KOHLIEHTPALIUU PEareHTOB.

34, XUMHYEeCKHEe UCTOYHUKH TOKA. TOIJIMBHBIC 3JIEMEHTHl. PaBHOBECHBIN 3JIEKTPOIHBIA MOTEHIIMAT U €T0
3aBHCHUMOCTH OT KOHIIEHTPAI[H PEareHTOB. XUMHUUECKHE UCTOUHUKHU TOKA. TOIUIMBHBIC 2JIEMEHTEHI.

3s. JIBOMHOM ANEKTPUYECKUM CIOW M ANEKTPOKANWUISIPHEBIE SIBJIEHUS. Y paBHeHue T. JlunnMana. YpaBHeHue
OpyMKuHa.

36. Knaccupukanus nemeil. Onexrpoaasie noteHmansl. Kinaccudukarms snekrponos. [lorernmomerpus

37. DNEKTPOXUMHUYECKHE MPOLECCH MOMYyYeHUs] U padUHUPOBAHUS METAJJIOB B BOJHBIX M PACIUIABICHHBIX COJIEBBIX

6.4. Kputepuu onieHuBaHUA

CreneHb ycBOEGHHs MaTepHaia JOJKHA OBITh MPOJEMOHCTPHPOBAHA MPHU BHINOJHEHHU KOHTPOIBHBIX PaboT B TEUEHHE
ceMecTpa: CTYACHT JOJDKEH YCIICITHO CAaTh KaXKIyIo U3 IBYX MPEIOKCHHBIX KOHTPOJIBHEIX PabOT IT0 OCHOBHBIM pa3JieliaM
JWICIIUIUIAHEL. B ciydae, eciu CTyAeHT He call Kakue-T100 KOHTPOJIBHEIE pabOTH B TEUCHHE CEMECTpa, TO Ha JOITyCKe K
9K3aMEHY €My IIPEJIaraeTcs PeIInTh 3a1a41 110 COOTBETCTBYIOIUM TeMaM. B kauecTBe NOIOIHUTENbHBIX KPUTEPHUEB
MPOBEPKH CaMOCTOSTENBHOM paOOTHI CTYAEHTOB BBICTYIUICHHE CTYACHTOB [0 COOTBETCTBYIOIIUM pa3JielaM, IPEAI0KCHHbIM
B KaUeCTBE BBHIIIOJHEHNS CAMOCTOSITEIFHON paboTHI.

7. YYHEBHO-METOIUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MOZY JIS1)

7.1. Pexomenayemasi 1uTepaTypa
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(cnermansHocth) 28.03.02 "HanoumkeHepus" HanpasineHHocTH (npoduino) HanoTexHOMOTHY B ctp. 12
matepuanoseneaud ®I'bOY BO «Henl'V»
7.1.1. OcHoBHas1 JMTEpaTypa
ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI1.1 | Yimtue M. B., [ToBepxHOCTHBIE SIBNICHUS. ACOPOITHs: yaeOHOe mocoone WBaHoBO : 9BC
®ununmnos /. B., (https://e.lanbook.com/book/96114) Urxry, 2014
®denopos A. A
JI1.2 | Onumegen JI. U., [ToBepxHOCTHBIC siBNICHMS: yueOHOE mocoOue Tomck : 9BC
Teepsixosa E. H., (https://e.lanbook.com/book/105930) CubI'MYVY, 2014
Kyznerosa O. T,
Tumodeena JI. I1.
JI1.3 | Kayp W., I'yct B. Juddys3us mo rpanuiiam 3eper u das: Ilep. ¢ anr. Mockga :
MaiuHoCTpoeH!
e, 1991
JI1.4 |boxmreitn b. C. Judysus B MeTamnax: yaeOHOE Tocodue A CTYAEHTOB By30B Mocksa :
0 CcHenranbHOCTH "DU3UKO-XUMHUECKHE HCCIIEI0BaHUS Merannyprus,
MeTaJTypruueckux rnpouecco”, "®dwusmka meramios", 1978
"MeranoBezieHe, 000pyI0BaHIE M TEXHOJIOTHS TEPMIYECKOH
00paboTku MeTamuIoB"
JI1.5 | bonrakc b. U. Juddy3us B OITyIPOBOTHUKAX Mocksa :
duzmarrus, 1961
JI1.6 | Tumakosa E. B., ®duznyeckasi XUMUS: HEPAaBHOBECHBIE SIBJIICHUS B PaCTBOPax HoBocubupck : 9BC
KazaxoBa A. A. 9JIEKTPOJIMTOB: ydeOHOE mocodue HoBocubupckuit
(https://biblioclub.ru/index.php?page=book&id=575066) rOCYIapCTBEHHBI
¥ TEXHUYECKUN
YHUBEPCHTET,
2017
JI1.7 | Tumakosa E. B. dusryeckas XMMHUA: XUMHYECKasi TEPMOTUHAMHUKA: yIeOHOE HoBocubupck : 9bC
nocobue HoBocnbupckmii
(https://biblioclub.ru/index.php?page=book&id=576766) TOCYIapCTBEHHBI
1 TEeXHUYECKUH
YHUBEPCHUTET,
2016
JI1.8 | Konroxos B. 10., ®uznyeckas u koutouaHast xumus. B 2 u. Yacts 2. Komnmounnas | Mocksa : FOpaiir, 9BC
Iomos K. U., XUMHUS: yIeOHUK AJIS BY30B 2023
AptembeBa A. A, (https://urait.ru/bcode/515471)
Adanaceea I'. A,
Bunenckuii A. 1.,
TI'auoxk U. B.,
I'maskosa U. B.,
Hanunbuyk T. H.,
Konecnuk I'. b.
JI1.9 | Konroxos B. 1O., dusnueckas u koutonaHas xumusa. B 2 4. Yacte 1. dusnyeckas Mockaa : FOpaiiT, 9bC
ITonos K. 1., XUMUS: YIEOHUK IS CTIO 2023
AptembeBa A. A., (https://urait.ru/bcode/515472)
lawox U. B.,
Konecuuk I'. B.,
Janunpuyk T. H.,
I'naskosa U. B.,
Bunenckuii A. 1.,
Adanacbesa I. A.
7.1.2. JlonoJHHUTEeIbHAS TUTEPATYpPa
ABTODHI, 3arnaBue UznarensctBo, Pecypc
JI2.1 | Cadonosa JI. I1., ®duznyeckasi XUMUS TUCIIEPCHBIX CHCTEM WBanoBoO : 9bC
Kopomnes B. B., (http://e.lanbook.com/books/element.php? UrxTy, 2007

Casennes B. 1.

pll_cid=25&pl1_id=4465)
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
J12.2 | Pyonnmrreiin 1. JI. dm3nveckas XUMHA: yaeOHOe mocodne Mocksa, 9BC
(https://biblioclub.ru/index.php?page=book&id=119190) Jlenunrpap :
W3nparenbcTBO
Axkanemuu Hayk
CCCP, 1940
JI2.3 |Yebotun B. H. dusnueckas XMMUs TBEPAOTO Tela Mocksa : Xumus,
1982
J12.4 | Kyxosunkuit A. A., |KpaTkuii kypc puszndeckoit XUMUHU: YICOHHUK TS Mockaa:
IBaprman JI. A. METAJLTYPTHIECKHX CHEINaTIbHOCTEN BY30B Meramryprus,
1979
JI2.5 | TumaxoBa E. B, dusndeckas XUMH: COOPHUK 3aJaHUH ¢ IPUMePaMU PELICHHH: HoBocubupck : 3bC
Kazakosa A. A. yuebHOe nmocobue Hosocubupckuii
(https://biblioclub.ru/index.php?page=book&id=575086) TOCYIapCTBEHHBI
1 TeXHUYECKUM
YHHUBEPCHTET,
2018
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIeKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"
D1 | Jlanb [DnexTpoHHbIH pecypc] : anekTpoHHO-0nbaroTeuHas cucrema (ObC) / uznatensbctBo Jlans. URL:
http://e.lanbook.com/
32 | VHuBepcuTeTckas OnOIMoTeKa OHIAiH [ DIEeKTPOHHBIH pecypc] : aeKTpoHHO-0nbmoTeynas cucrema (OBC) / OO0
Jupextmenua [Ta6mummar. URL: http://biblioclub.ru/
33 | HOpaiit [DnekTpoHHsIi pecypc] : anekTponHo-0nbnuoreynas cucrema (9BC) / uzgarenscreo FOpaiir. URL:
https://urait.ru
94 | eLIBRARY.RU [3nekTpoHHBIH pecype] : anekTpoHHas oubnmoteka / Hayd. sanextpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe o0ecnieyeHune

MS Office365

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

LibreOffice

1O Kaspersky

7.3.2 lIpodeccuonanbubie 62361 JTAHHBIX U HH(OPMALMOHHO-CIIPABOYHBIE CHCTEMBbI

1. DnekTpoHHBIHN KaTajor HaydHoU 6ubnuorekn Yenl Y [DnekTpoHHBIN pecype] : 6a3a nannbix / YensO. roc. yH-T. —
Yenabunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaibsl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrsn. — Pexkum moctymna: TOJIbKO K3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIN.

3. Web of Science : myapTuarcIiMIuinHapHast pedepatuBHast 6a3a naHHbIX / komranus Thomson Reuters. — Pexxum gocryma:
Juis 3aperucTpup. nonb3osatenei Yenl'V. — TekcT : 31eKTPOHHBIN.

4. Scopus : petdepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: mis
3apeructpup. nonb3opareneid Yenl'V. — TekcT : 31eKTPOHHBIN.

5. Springer Link : [caift]. — URL: http://link.springer.com/ — SI3. anrsn. — Pexwum nocTymna: uist 3aperucTpup. MoJIb30BaTenei
UYenl'V. — TekcT : 21eKTPOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJIMHBI (MOJY JIS)

OcBoeHNE AUCIUILIHHBI OCYIIECTBISIETCA B YI€OHOH ayqUTOPHUHU IIEPBOTO KOPITyca, paCCUUTAaHHOI Ha 25 cryaenToB. Ecin
3aHATUS BEAYTCS I MOTOKA CTYJIEHTOB, TO IUCIMILUIMHA BEJETCS B ICKIIMOHHON ayAUTOPUH MIEPBOTO KOPITyca,
paccuntanHoii Ha 100 cTyneHToB.
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JIJ1s yCTIenHoro 0CBOCHUS TUCIIMIUTHHBI ayTUTOPHS JJOJDKHA OBITH 000PYI0BaHA MYJIbTHUMEINHHBIM KOMIUIEKCOM U KPaHOM
JUISL IEMOHCTpALMK CIaiI0BBIX Tpe3eHTaIHil.

Vcrionp3yroTest 3IeKTPOHHBIN YHTATBHEIN 321 HayqHOH Onbmmorexn Yenl'Y (ayauropus 206) u yaeOHast mabopaTopus
BBIUYUCIUTENbHON (pU3KKU Kadenpsl TeopeTndeckoil pusnku (ayauropust 222) i caMOCTOSITENbHOM pabOThI CTyIEHTa,
OCHaIIICHHbIE TIEPCOHAILHBIMI KOMIIBIOTEPaMH, MYJITUMEINHHO anmaparypoil. B aynmuropusx obecnieden gocTyn K
Pa3IMYHON CIPaBOYHOM JINTEpATYpe, SHIUKIONEIUAM, OHOIHOTpahMuecKUM 1 ITOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
nH(pOpMaNMOHHBIM pecypcaM «HTepHeT».

OO0ydJeHne HHBAJIM/OB | JIUI] ¢ OTPAaHIMYCHHBIMHA BO3MOXKHOCTSIMH 30POBbS OCYIIECTBISIETCS C IPIMEHEHHEM CIIE/TYIOIIETo
CIEIMATbHOTO 000PYIOBAHUS:

a) IS JIHIL] C HapYIIEHUEM CiTyXa (aKyCTHYECKUH yCUINTENb W KOJIOHKHU, MyIbTUMEIUHHBIA IPOEKTOD);

0) U1 UIT ¢ HapyIIeHneM 3peHus (MYIbTHMEUHHEIN IPOeKTOp (MCIOIb30BaHNE IPE3CHTALINH C YKPYMTHEHHBIM TEKCTOM);

B) I JIAL € HAPYIICHUEM OIMOPHO-ABUIaTCIIbHOTO amnrapara (l'[epCOHaJ'IBHBIC MOOUIBHEIE KOMIIBIOTCPHI — HCT6yKI/I).

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

Ipu 3ydeHny aHHOW IMCIUILIMHBI HCTIOJIB3YFOTCS JIEKIMOHHbIE, IPAKTHUECKHE 3aHATHSI M CAMOCTOATENbHAs paboTa
CTyaeHTOB. M3ydaTh MaTepua Hy)KHO IIOC/IEA0BaTENbHO, COMIACHO JIEKLIMOHHOMY MaTepHaly, pyKOBOJCTBYAChH IIPOrpaMMOil
Kypca ¢ HCTIOJIb30BaHHEM PEKOMEHI0BAHHBIX YUeOHUKOB U mocobuii. Eciu B mporiecce n3ydeHust MaTepuana BO3ZHUKAOT
BOIIPOCHI, TO HEOOXOJMMO 0OPAaTHTHCS 3a KOHCYNbTallUeH K MPenojaBaTelio.

Ha mpakTiyeckux 3aHATHAX PacCMaTPUBAIOTCS OCHOBHBIC METO/IBI M ITPHUEMBI PEIICHHUS 3a1a4 110 (PU3UKO-XUMUIECKIM
OCHOBaM MaTepHaJIoBeneHH. PexoMeHIyeTcs nepen KaXKIbIM IPaKTHIECKIM 3aHATHEM BBIITOIHUTE JOMAITHEE 3aJaHHe, YTO
MO3BOJIUTS JIydIlle YCBOUTD MPEABIAYINUI MaTepual, U U3ydaTh COOTBETCTBYIOLIHI ICKIIMOHHBII MaTepuan rnepen
OuepeTHBIM PAKTUIECKHM 3aHATHEM.

Ba)kHBIM MOMEHTOM TIpH N3ydeHUH JTI000H AUCIUTUIIHEI SBIISETCS OPTaHU3AIH CAMOCTOSATEIbHON paboThL. DTO JacT
BO3MOXKHOCTB CTY/ICHTY CAMOMY OIICHUTh YPOBEHb C(HOPMHUPOBAHHOCTH PACUCTHBIX YMEHHH, Pa3BUTh IO3HABATEIBHYIO
aKTHBHOCTb. [IpH BBIMOTHEHUU WHAUBHUYadbHBIX 3aJaHUH CTYIEHTY PEKOMEHIYEeTCs UCIOIb30BaTh HE TOJIBKO
MPEUTOKEHHBIN CIMCOK JINTEPATYPHI, HO U IIPOBECTH CAMOCTOSTENBHBII MONCK HCTOYHHKOB.

B ocBoennn muciumnHb! (MOIY/IS) HHBAIHIAMH H JIMIIAMU C OTPAHUYCHHBIMH BO3MOKHOCTSIMHE 37I0POBBSI OOJIBIIIOE
3HaueHUE UMeeT UHAUBUAYyanbHas paboTa. [lox MHANBUAYaTbHOM paboOTOI MoApazymMeBaeTcs ABe GOpMBbI B3aUMOJIEHCTBUS C
IpeTIoIaBaTeNieM: HHMBUIyalbHas yaeOHas paboTa (KOHCYIbTaluy), T.€. JOMOIHUTEIBHOE Pa3bsICHEHNE Y4EOHOTO
MaTepuala 1 yriyOJIeHHOE H3ydeHHe MaTeprana ¢ TeMH 00yJarouMHICs, KOTOPBIC B 3TOM 3aHHTEPECOBAHEI, 1
UHIVBUIyalbHast BOCHHTAaTeNbHas paboTa. IHANBUAyaTbHBIE KOHCYIBTAIUH IO IPEIMETY SBISCTCS BaXHBIM (paKTOpOM,
CMOCOOCTBYIOIMM MHAUBUYaIH3alU1 OOY4EHHUs U YCTAaHOBJIEHHIO BOCITUTATENBHOTO KOHTAKTa MEXY MpernojaBaTeseM 1
00yJaromuMcst HHBAIHIOM HITH 00yJaroUMCS C OTPaHHIEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI.

B cnysae npuMeHeHus Tpu 00ydeHUH AUCIUTUIMHEL YJIEKTPOHHOTO 00Y4IEHUS, JUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOILIeHHEe 00YJarOIUXCsl U IPENoAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEaIbHOTO BpeMeHH (OHNaiH-IeKIUN
(BeOMHAPEI), YaThI, BUCO-KOH(EPEHINH U Ap.) WK OTJIOKEHHOTO BpEMEHH (CucTeMa JIMCTaHIMOHHOTo 00y4enns Moodle,
MS Office365, Gopymsl, 37eKTpOHHAS ITOYTA U IP.).

IMTpu 0Oydennu IHI ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3[J0POBBSI JJIEKTPOHHOE 00ydeHHUE, TUCTaHIIHOHHbIE
00pa3oBaTeNbHBIC TEXHOIOTHH MPEyCMaTPHBAIOT BO3MOXKHOCTH IIpHUeMa-Tepeiadyl HHOPMALK B JOCTYITHBIX IS HUX
dbopmax.

Peanm3anust qUCIUIUINHEI ¢ TPUMEHCHHUEM 3JIEKTPOHHOTO 00yJIeHHs, TUCTaHIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aee
— 30, A0T) ocymectpnsiercss Ha ocHOBaHUU «[loy0keHuns 0 peanu3alui OCHOBHBIX U IOTIOJIHUTENBHBIX 00pa30BaTENbHBIX
HpOrpamMM C IPUMEHEHHEM PIIEKTPOHHOTO 00YJEeHHS U IUCTaHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOTHIT B (herepaabHOM
TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTeIbHOM YUPEXKICHUH BRICIIETO 00pa3oBaHus «YesIOMHCKUH rocynapCTBEHHbBIH
yHHBepcHTEeT», «[1o10keHNs 0 mopsAAKe 3aueTa 00YyJaONIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTENbHBIM
nporpamMmMam Beiciiero oopazopanus B ®I'b6OY BO «YUenl V» pe3ynbTaToB OCBOCHUS B OpraHU3AIHIX, OCYIIECTBIISIOMNX
00pa3zoBaTENBHYIO AEATEILHOCTD, YICOHBIX IIPEMETOB, KYPCOB, AUCIUIUTHH (MOIYIeH), IPaKTHK, TOTTOTHUTEIBHBIX
00pa3zoBaTeNBHBIX IPOTPAMM» ITOCPEACTBOM UIEKTPOHHOI HHPOPMaMOHHO-00pa3oBaTensHON cpensl PI'BOY BO
«Henl'V». B uckirountensHbIX cnydasx (hopc-Maxop U T.I.) IpU pean3aniui 00pa3oBaTeNbHON AITEILHOCTH C
npumMenerreM 30, JJOT MoryT npuMeHsSTh KOMIIOHEHTBI, He BXOSIINE B IIEPEUCHb IICKTPOHHOH MH(POPMAaHOHHO-
00pa3zoBaTeNBHOM CpebL.

10. CIIEHUAJIBHBIE YCJIOBUS OCBOEHUS JUMCHUITIVIMHBI OBYYAIOIIUMUCS C
HHBAJMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKXHOCTAMM 310POBbSA

OcBoeHNE AUCUUIIIMHBI MHBAJIUAAMU U JIMLAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSAMH 3JI0POBbS OCYILECTBIISIETCS C
WCIIONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKMX CPEACTB M TOJO0 WHGOPMAIMOHHBIX TEXHOJOTHH, IPEIOCTaBIIEMbIX
PecypcHbIM y4eOHO-METOJUYECKUM LEHTPOM MO OOYy4EHHIO MHBAJIHUIOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 310pPOBbS
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucuuinHbl " OU3NKO-XUMHUS HEOPraHWYECKUX MaTepHAIOB" 10 HAIPaBICHHIO ITOTOTOBKI
(cnermansHocth) 28.03.02 "HanoumkeHepus" HanpasineHHocTH (npoduino) HanoTexHOMOTHY B ctp. 15
matepuanoseneaud ®I'bOY BO «Henl'V»

Yenl'V mo 3ampocy 00y4aromerocs.

1. MoOwuibHBIE CrieUaibHbe TEXHUYECKUE CPEACTBA Ul JHIl ¢ HApYyIIEHUSAMHU 3PEHUs: MOPTaTUBHBIN KOMIIBIOTED
¢ BBOZIOM/BBIBOJIOM ImpudTom Bpaiing ¢ cuntesaropom peun «ElBraile-W14J G2»; HOyrOykH ¢ HpOTrpaMMHON SKPaHHOTO
noctyna NVDA; 3J1eKTpOHHBIE YBENHUUUTENN JUIS YAAJIEHHOTO IPOCMOTPA; BHUACOYBEIMUYHUTENN ITOPTATHBHEIE; TH(IIOIIIEED;
(G POBBIEC TUKTO(POHEL.

2. MoOunbHble crneuuanbHble TEXHWYECKHE CpeACTBa Ml JIUI C HapyLIeHUSIMH CcilyXa: cHcTeMa CBOOOJHOIO
3BYKOBOIO IIOJISI CO BCTPOEHHOH coBMecTuMocThio ¢ FM-ycrpoiictBamu; panuoxnaccsl «CoHer-PCM» ¢ mepenaTdukom,
3ayITHBIM HWHIYKTOPOM M HHIYKIMOHHOHM TeTiel; cucreMa WHGOPMAIMOHHAS U Cla0ocChblmamux mnepeHocHas «Vcrox»
A2 co BCTPOEHHBIM IIIEEPOM — 3BYKOBBIM HH(OPMATOPOM; AOKYMEHT-KaMepa; HpOorpaMMHUpyeMble CIYXOBBIE amlapaThbl
WHAMBUAYATBHOTO MOJIB30BAHUS.

3. AccuctuBHBIC HH()OPMAIMOHHBIE TEXHOJOTWH: IIPOTPaMMHOE OOECIIeYeHHEe 3KPAHHOTO JOCTYNa C CHHTE30M
pean NVDA; mporpaMMbl SKpaHHOTO YBEIHUYCHHUS;, IPOTPAaMMbBI PEUYEBOrO CHHTE3a JUII KOMIBIOTEPOB U HOYTOYKOB;
MIPOrpaMMBbl PEYEBOTO CHHTE3a AJIsl MOOUJIBHBIX YCTPOIMCTB; SKpaHHasl KJIaBUATypa; SKpaHHas JIyma.

ITpn HEOOXOAMMOCTH JUTA OOYJAIOIIMXCS C HApYIICHUSIMH 3pEHHS Ha padodnmx MecTaxX s HMPOBEACHHS MPAKTHYCCKUX WIH
71a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIENHANBHOE IIPOrpaMMHOE obecredeHne (ImporpaMMa pPEdeBOH HaBHTAIHH
NVDA, peueBbie CHHTE3aTOPbI, SKPAHHBIE JYIIBI).

B ydeOHBIe aymuTopuu oOecmedymBaeTcsi OCCIPENSTCTBEHHBIA JOCTYN A OOYYalONIMXCS WHBAJIHIOB M OOYYAIONIUXCS C
OTpaHWYECHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBS. B Kaxmol ayauropuu, rie OOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETICTBYIONIEE KONIMYECTBO MECT I OOYJaIOMUXCI C y4eTOM
HapYIIEHUH UX 37J0POBBS.

Jlns ocBOGHWS NUCHUIDIMHBI WHBAJIHIAM M JIMIAM C OTPaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMMMCS B HaydHOW OmbOimorexke Yenl'Y, ¢ MOMOIIBIO CHENHWATBHBIX TEXHUYECKHX CPEICTB;
JIOCTYN K 3JEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B (OpME DJIEKTPOHHOTO TOKYMEHTa B (poHIE HaydHOH OMOIMOTEKH
Yenl'Y wiam SneKTpPOHHO-OMONMMOTEYHBIX CHCTEMax, C IMOMOIIBIO CIICIHANBHBIX TEXHHYCCKHMX W IIPOTPAMMHBIX CPEICTB
(pabouee MecTO U HE3PSUETO IOJIB30BATENS C MPOTPAMMHBIM 00ECII€YeHHEM >KPaHHOTO JOCTyNa ¢ cuHTe30M pedn NVDA,
pabouee MeCTO ¢ KOMIBIOTEPHBIM poiiepoM U KiaaBuaTypod Clevy c¢ OONBIIMMN KHOIKAMH M C pa3felsiomell KJIaBHUIIH
HaKJIAIKOM).

VY4eOHO-MeTOANYECKHe MaTepHaNbl Ul OOYJaroIMXCsl W3 YHCIa WHBAJIHIOB W JIAI] C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI IPEOCTABIIIOTCA B (POPMAX, afallTHPOBAHHBIX K OTPAaHIMYCHUSAM UX 30POBbS M BOCTIPHATHS HH(pOpManum:

Jns nun ¢ HapyIIeHUsIMU 3pEHUST:

- B ICYaTHOH (hopMe YBENUUICHHBIM MIPUPTOM,

- B (hopMe IIIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauoddaiina,

- B meyaTHou (opme mpudrom bpaiins.

Jist v ¢ HapymIeHUsIMH CITyXa:

- B IIe4aTHOH opme,

- B (hopMe 3JIEKTPOHHOTO JOKyMEHTA.

Jlnis nun ¢ HapyIeHUsIMU OTIOPHO-ABUIaTENIbHOTIO amnmapara:

- B Ie4aTHOH Gopme,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

- B hopme aynuodaiina.

JlaHHBII IepeyeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBICHMOCTH OT KOHTHHICHTa 00YIaIOIIIXCA.

Jlns MHBaNMMAOB W JIMIl C OTPAHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWCHIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C HCIOJb30BAHMEM JAWCTAHLUMOHHBIX O0O0pa3zoBaTenbHbIX TexHoiorud (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHMM OUCIMIUIMHBI WHBANWAAMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBBS  HCITONB3YeTCS
UHIUBHOyanbHas pabora. Ilox wHAMBHAyanpHOW paboToif mompasymeBaeTcs J1Be (OPMBI  B3aUMOJCHCTBHS C
mpenojaBaTeseM: HWHIUBUAyanbHas ydeOHas paboTa (KOHCYAbTAalMH), T.€. JMAONOJHUTENLHOE pa3zbsiCHEHHE Y4eOHOTO
MaTtepuala W YIIyOJeHHOe W3yYeHHe MaTepHala C TEeMH OOyJalomMMUCs, KOTOpPBIE B OSTOM 3aWHTEPECOBAHBL, U
WHIVBHIyalbHas BOCIMTATeNbHAS pabora. VIHAWBUIyaTbHBIE KOHCYIBTAIIMHM HAIPABICHBl HA MHAWBHIYATH3alUI0 OOYdCHUS
W YCTaHOBICHHWIO BOCIHUTATEIBHOTO KOHTAaKTa MEXAY MpenojaBaTe’leM U OOyJaromIMMCS WHBAJIUAOM HIM OOYdYaIOIUMCS C
OTPaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBBSI.

ITpn mpoBemeHWM TPOIEAYPH! OILCHMWBAHUS PE3YNBTATOB OOyYeHHsS HHBAIHAOB W JIHI[ C OTPAaHWYCHHBIMHA BO3MOXHOCTSIMHU
3J0pPOBBSI 10 TUCHHUIUIMHE OOCECHEYMBACTCS BBIIOJIHCHHE CICAYIOIMX JOIONHUTENBHBIX TPeOOBAHMI B 3aBHCHMOCTH OT
WHIMBUAYATIbHBIX 0COOCHHOCTEH, 00yJatomuxcs:

a) MHCTPYKIHSA M0 TIOPSAAKY IPOBEOCHHUS IIPOIEAYPHl OICHUBAHUS MPENOCTAaBICTCS B JOCTYmHOW ¢opme (YCTHO, B
HMHCBMEHHO (hopMe, B MICEMEHHOH (opme mpudToM bpaiins, ycTHO ¢ HCIIOIB30BaHUEM YCIyT CYpOIIEPEBOTINKA);

6) moctynHas ¢opMma MPEenoCTaBICHUs 3aJaHUN OLIEHOYHBIX CPEACTB (B MEYaTHOHM (opme, B medaTHOH (HopMe YBETHUCHHBIM
mpudToM, B medatHor popme mpudTom Bpaiiins, B popMe 3IEKTPOHHOTO JTOKYMEHTA, 3a/IaHHs 3a4YUTHIBAIOTCS aCCHCTCHTOM,
3aJJaHNs TPEITOCTABIIIOTCS C NCTIOIB30BAaHUEM CYpIOTIEPEeBOa);
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B) goctynmHas ¢opMma MpeoCTaBlIeHHsS OTBETOB Ha 3aJaHus (MMMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEDE,
MHChMEHHO MpU(TOM Bpaiinis, ¢ HCIONB30BaHUEM YCIIYT ACCUCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOIEAYPHl OLCHUBAHUS PE3YNBTATOB OOyYCHHsS WHBAIHMAOB W JIHI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
3JI0pOBBSI TIPETYCMATPUBACTCS HCIIOIB30BAHUE TEXHUYECKHX CPENICTB, HEOOXOMUMBIX MM B CBSI3H C WX WHIUBUIYaIbHBIMU
0COOEHHOCTSIMH. DTH CpeACTBa MOTYT OBITh MpenoctaBieHbl YenlY wim MOTYT MCIONIB30BAThCS COOCTBEHHBIE TEXHUYECKUE
cpenctBa. [lpu HEOOXOAMMOCTM HWHBAJIMIAAM W JIMIAM C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3[OPOBBSI NPEIOCTABISCTCS
JIOTIOJTHUTEIIPHOE BpeMsl Ul TMOATOTOBKM OTBETa Ha 3aJaHus, NpoIe[ypa OICHUBAHHS pe3yAbTaTOB OOYUICHUS IO
JUCIIUTUINHE MOKET MPOBOIUTHCS B HECKOIIBKO ATATIOB.

IMpoBeneHune mpoLEnypsl OICHHBAHHS pPE3yIbTATOB OOYYCHHS WHBAIUIOB U JIMI[ C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3JJ0POBBSI JOIYCKACTCSI C UCTIOIB30BaHHEM JUCTAHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOIOTHIA.
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28.03.02 Hanoun:xenepus, Hanorexnosiorun B marepuasnoseaenuu, PIIJ «®@uznko-xumus
HEOPraHN4YeCKNX MaTepHaJioB», 2024 r.H., o4Has ¢opma 00y4yeHuUst

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 21.02.24 A.A. CanamaToB

Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporokon 3aceqanust Ne 08 ot 25.01.2024

[Ipencenarens YueHOro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3aceualmeM Ra(l)e[lpbl (l)M3MKH KOHACHCHPOBAHHOI'0 COCTOAHUSA

ITporoxon 3aceqanust Ne 06 ot 17.01.2024

3aBenyromuii Kapeapoii COTJIACOBaHO B.Jl. byuenbHUKOB

ABTOD (COCTaBUTEIIH) C.U. Caynuna

CTpykTypa pa6oueii mporpaMmbl CO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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