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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:

BrimoniHeHMe 1 3aIUTa BBITYCKHOM KBaTH(UKaINOHHOH paboThI

Mertoabl PU3NKO-XUMHUYECKUX UCCIEIOBAHUN

MaTCpI/IEUIOBGI[CHI/IC HaHOMATCpUaJIOB 1 HAHOCUCTCM

DU3UKO-XUMHUYECKHE OCHOBBI HAHOTEXHOJIOTHH

ITpownsBoxacTBeHHAs MpaKTHKA (TIPEIUIIIOMHAS IIPAKTHKA)

ITpousBoaCTBEeHHAs MPaKTHKa (HAyYHO-HCCIIENOBaTEIbCKas paboTa)

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

IIK-2: CnocodeH opraHu3oBbIBAaTh NPOBeAeHHE KOMILIEKCHBIX MCC/IeI0BAHMI CTPYKTYPBI M CBOICTB
HAHOCTPYKTYPHPOBAHHBIX KOMIIO3UIIMOHHBIX MATEPUATIOB
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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 [1K-2.1: 3akoHOMEpHOCTH CTPYKTYpooOpa3oBaHus, (pa30oBbIe MPEBPANICHU B MaTEpHAIaX, BIUIHAC
CTPYKTYpPHBIX XapaKTepUCTHK Ha CBOICTBA MaTePUAJIOB; XapaKTep BIUAHUS Ae(EKTHOCTH HAa PEAKIIMOHHYIO CIOCOOHOCTH U
(PM3MKO-XMMHUUYECKHE CBOMCTBA TBEP/IBIX TEI

YMmern:

s moctrxenns [1K-2.2: olleHUBaTh YCTOHYHUBOCTE COBPEMEHHBIX MaTEpPUAIOB (CTAOMIIBHOTO JINO0 METacTaOHIBHOTO
COCTOSIHUST ), UCTIOJIB3Ysl 3aKOHBI (PH3MYECKOI XMMHH; MPOBOJUTH (PH3UKO-XUMHUECKHI aHAJTU3 TIPOLIECCOB H MaTEPHAJIOB

Baanern:

Jmst moctrxennst [1K-2.3: HaBbIkaMu NpOBeIEHNSI KOMIUIEKCHBIX UCCIIEI0BAHUN CTPYKTYPHI 1 CBOMCTB
HaHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEPUAJIOB U BHEAPEHUS PE3YJIbTATOB UCCIEIOBAHUN B HOBBIE TEXHOJIOTUU

YK-1: CriocodeH ocymiecTBIATh NOUCK, KPUTHYECKHIT aHATIN3 N CHHTe3 HH(OPMAIIHH, MPAMEHSATh CHCTEeMHBIH
TOAXO/ IJIsl pelIleHUs MOCTABJIEHHBIX 3a1a4

3HaTh:

I[J'Iﬂ JOCTUKCHUA VK-1.1: 0OCHOBHBIC ITOHATHS H TEPMHUHOJIOTUIO B o0Jyactu HaHOCTPYKTYPHUPOBAHHBIX MaTCPUAIOB

YMmerb:

Jus noctkennss YK-1.2: oCylecTBIATh MOKUCK, KPUTHYECKUI aHATIN3 U CHHTE3 HH(POPMAIIMHU, IPUMEHSITH CUCTEMHBIN
HOJXO[ JUIsl pELIEeHHs] MOCTAaBIEHHBIX 3a1a4

Baanern:

Jlns noctmxenus: YK-1.2: HaBbIkamMu TIOMCKa HHGOPMAIIMH O TEMaTHKE HAyTHO-HUCCIISIOBATEIECKON PabOTh

B pe3yjbTaTe 0OCBOCHUS TUCHUILINHBI oﬁyqammnﬁcn AOJIZKCH

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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crp. 5

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

Kon
3aHSATH

HaumeHoBaHue pa3jeioB U TeM /BUJ 3aHATHS/ Cemect | Hacos
p / Kype

Jlureparypa

Pasnen 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 J11.5
JI1.6 JI1.7
JI1.8J12.3 J12.4
JI2.1 J12.5 J12.6
J12.7
013233

1.2

Benenue. [Ipeamer u 3agaun Kypca. KOHCTpyKIIMOHHBIE MaTE€pUAbL: 4 30,9
METaJlIbl, HEOPTaHWIECKHE MaTepHaibl (MUHEPAabl, KEPaMHKa, CTEKIIO 1
Tp.), OpraHuYecKre MOJTUMEPHI U KOMIO3UTHL. /Cp/

JI1.3J11.4 J11.5
JI1.6 JI1.7
J1.8J12.3 J12.4
JI2.1 J12.5 J12.6
JI2.7
01323354

Pa3nen 2. PeanibHasi CTPYKTYpa TBep/AOro TeJia

2.1

Knaccudukanus TBeprodas3HeIx MaTepuanoB. ATOMHAS CTPYKTypa 4 2
TBepabIX Tel. /JIex/

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

2.2

XWMMHYecKas CBSA3b, CTPYKTypa W (HU3NYECKHe CBOWCTBA 4 2
TBEp/bIX Tell. PeanbHas CTpyKTypa TBEpAbIX TeEIl.
/JTex/

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

23

CrpoeHne MeTalIoB U CIIaBOB. AMOP(HBIE METaIIMYeCKHEe MaTepHATIBL. 4 2
Kepamuka /Jlex/

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

24

PeanpHas ctpyktypa TBepaoro tena. /IIp/ 4 10

J1.1J11.2J11.3
JI1.4 JI1.5 JI1.6
JI1.7 J11.8J12.3
J12.4J12.1 J12.5
JI2.6 J12.7
0102232354

Pa3nen 3. 3akonbl U Mexanu3Mbl 1udy3nu

3.1

Juddysus. Koapdurments: mudpysun. /Jlex/ 4 2

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

32

3HaueHne mapaMeTpoB mudpdy3un. J[eheKkThl B TBEPAOM Tee U 4 2
1 dy3noHHAS TOABIKHOCTS. /JIex/

JI1.3J11.4 J11.5
JI1.6 J11.7
JI1.8J12.3 J12.4
J12.1J12.2 J12.5
JI2.6 J12.7
012233
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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
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33 3akoHbI U MeXaHU3MbI TudQy3un. /TIp/ 4 12 JI1.3 J11.4 JI1.5
JI.6 J11.7
JI1.8J12.3 J12.4
J12.1J12.2 J12.5
J12.6 J12.7
21323354

34 Coo0I11IeHus 0 TeMaM CaMOCTOATEIbHON padoThl. /T1p/ 4 4 JI1.3 J11.4 J11.5
JI1.6 J11.7
JI1.8J12.3 J12.4
J2.1J12.2 12.5
J12.6 J12.7
01022354

Pasznen 4. Xumuueckass KHHETHKA

4.1 Xumugeckast knHeTHka. KinaeTnka peaxnmii rienoro mopsinka. /JIex/ 4 2 JI1.3J11.4 J11.5
JI1.6 J11.7
J1.8J12.3 J12.4
J2.1J12.5J12.6
2.7
313233

4.2 Mertoapl onpeneneHus mopsaka peakuuu. BiusHue TeMnepaTypsl Ha 4 2 JI1.3 JI1.4 JI1.5
CKOPOCTb XUMHYECKHX peakiuid. /JIex/ JI.6 J11.7
JI1.8J12.3 J12.4
JI2.1 J12.5 J12.6
J12.7
313233

4.3 Kuneruka cnoxHbIX peakuuil. Kunernka rereporeHHbIX 4 2 JI1.3 J11.4 JI1.5
mporneccos. /JIek/ JIL.6 JI1.7
JI1.8J12.3 J12.4
J12.1 J12.5 J12.6
2.7
512233

4.4 Xumuueckas kunetuka. /IIp/ 4 22 JI1.3 J11.4 J11.5
JI1.6 J11.7
JI1.8J12.3 J12.4
JI2.1 J12.5 J12.6
2.7
010522354

4.5 CooOrIeHus o TeMaM CaMOCTOsATeNbHON padoTsl. /TIp/ 4 4 JI1.3 J11.4 J11.5
JI.6 J11.7
JI1.8J12.3 J12.4
JI2.1 J12.5 J12.6
2.7
0105232354

Pa3nen 5. OcHoBbI pU3HUYECKOI XMMHUHU MOBEPXHOCTHBIX SIBJICHUI

5.1 PoJib NOBEPXHOCTHBIX SIBIICHUH B pa3InyHbIX polieccax. OcoOeHHOCTH 5 2 JI1.1JI1.2 J11.3
CTPOCHUS MOBEPXHOCTH HEOPTaHUYECKUX MaTepuanos. /JIek/ JI1.4 JI1.5 JI1.6
JI1.7 J11.8J12.3
J12.4 J712.1 J12.5
J12.6 J12.7
313233

52 IToBepxHOCTHAS TOABIKHOCTE. AncopOrust. /Jlex/ 5 2 JI1.1J11.2J11.3
JI1.4 J11.5 J11.6
JI1.7 J11.8J12.3
J2.4J12.1 J12.5
J12.6 J12.7
513233
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53 Ancop6biust u3 pactBopa. [ToBbIIIeHHE aKTHBHOCTH BEIIIECTBA B 5 2 JIL.1JI1.2 JI1.3
JTUCTIEPCHOM COCTOSTHUH. /JIek/ JI1.4 JI1.5 J11.6
JI1.7 J11.8J12.3
J12.4 J12.1 J12.5
J12.6 J12.7
313233

5.4 OCHOBBI (PU3NIECKOM XMMHUU MMOBEPXHOCTHBIX siBieHUH. /TIp/ 5 14 JIT.1JI1.2 JI1.3
JI1.4 J11.5 J11.6
JI1.7 J11.8J12.3
J12.4 J12.1 J12.5
J12.6 J12.7
01323354

5.5 [MoBepxHocTHBIE siBNeHUs. AncopOrst /Cp/ 5 22 JIL.1JI1.2 JI1.3
JI1.4 J11.5 J11.6
JI1.7 J11.8J12.3
J12.4J12.1 J12.5
J12.6 J12.7
21323354

Pa3nean 6. [Ipupoga akTHBHOT0 COCTOSIHUS TBEPABIX (a3

6.1 Poub TBepoGa3HbIX peakinii B COBPEMEHHBIX TEXHOJIOTHUAX. AKTHBHOE 5 2 JI1.3 JI1.4 JI1.5
COCTOSIHME PEareHTOB M €ro pojib B TBepAO(a3HbIX mporeccax. /JIek/ JI1.6 JI1.7
JI1.8J12.3 J12.4
JI2.1 J12.5 J12.6
J12.7
313233

6.2 AKTHBHpOBaHKE TBEPIO(]A3HBIX PearcHTOB. AKTHBHPOBAHHE TBEPABIX 5 2 JI1.3 J11.4 JI1.5
¢a3.Mexanndeckoe akTuBHpoBaHue. /JIex/ JI1.6 J11.7
JI1.8J12.3 J12.4
J12.1 J12.5 J12.6
2.7
512233

6.3 TepmoarHaMUYecKasi TEOpHst TBEPA0(HA3HOTO B3aUMOICHCTBHSL. 5 2 JI1.3 JI1.4 JI1.5
Kunernka tBeprodasusix peaxumit /Jlex/ JI1.6 JI1.7
JI1.8J12.3 J12.4
JI2.1 J12.5 J12.6
J12.7
313233

6.4 [Ipupoaa akTUBHOTO COCTOSTHUS TBepAbIX (a3 /TIp/ 5 20 JI1.3 J11.4 J11.5
JI.6 J11.7
JI1.8J12.3 J12.4
J2.1J12.2 J12.5
J12.6 J12.7
0105232354

6.5 Coo011eHus o TeMaM caMOCTOATeNbHON paboTsl. /TIp/ 5 4 JI1.3 JI1.4 JI1.5
JI.6 J11.7
JI1.8J12.3 J12.4
JI2.1 J12.2 J12.5
J12.6 J12.7
01323354

6.6 Teepnodaszusie peakuu. [Iprpoia akTHBHOTO COCTOSTHUST TBEPIIBIX 5 10 JI1.3 J11.4 JI1.5
¢az /Cp/ JIL.6 JI1.7
JI1.8J12.3 J12.4
JI2.1J12.2 J12.5
J12.6 J12.7
31323354

Paznen 7. ®uU3uKo-XuMus AIEKTPOXUMHYECCKHUX NPOHECCOB
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7.1 deHoMeHOJIoTHYecKas Teopus AeKTponepeHoca. Trepapie 5 2 JI1.3 J11.4 JI1.5
ANEKTPONUTHL DNEKTPOABIIKYILIUE CHITBI U DJIEKTPOIHBII JIL.6 JI1.7
noteHuan. /Jlex/ JI1.8J12.3 J12.4
J12.1J12.2 J12.5
J12.6 J12.7
313233

7.2 JIBOIHOI ANEKTPUYECKUI CIION M JICKTPOKAIUIIIPHBIC 5 2 JI1.3 JI1.4 JI1.5
SIBTICHISL. DK TpOXUMHUUIecKue renu. /JIex/ JI1.6 J11.7
JI1.8J12.3 J12.4
J12.1 712.2 J12.5
J12.6 J12.7
013233

7.3 HexoTophbie acriekTsl MPUKIATHON 31eKTpOXuMuu. /JIek/ 5 2 JI1.3 J11.4 JI1.5
JI.6 J11.7
JI1.8J12.3 J12.4
J12.1J12.2 J12.5
J12.6 J12.7
313233

7.4 DUIUKOXUMHS DIIEKTPOXUMHUECKHX mporieccoB. /TIp/ 5 14 JI1.3 JI1.4 JI1.5
JI1.6 J11.7
JI1.8J12.3 J12.4
JI2.1J712.2 J12.5
J12.6 J12.7
01323354

7.5 DU3NKO-XUMUS ITEKTPOXUMUIECKUX TpotieccoB /Cp/ 5 10,8 JI1.3 J11.4 JI1.5
JI.6 J11.7
JI1.8J12.3 J12.4
J12.1J12.2 J12.5
J12.6 J12.7
21323354

Pa3nen 8. Unast koHTakTHas padora

8.1 WHnuBuayanbHble KOHCYIBTAIMH, TeKyIIHi KOHTpob /UKP/ 4 7,1 JI1.1J11.2 J11.3
JI1.4 J11.5 J11.6
JI1.7 J11.8J12.3
J12.4J12.1 J12.2
J12.5 J12.6 J12.7
D152 53 54

8.2 VHnuBuayanbHbIe KOHCYIBTAINH, TeKyIHit KoHTpos /MKP/ 5 11,2 JI1.1J11.2 J11.3
JI1.4 J11.5 J11.6
JI1.7 J11.8J12.3
J2.4J12.1 J12.2
JI2.5 J12.6 J12.7
3105232354

6. POH/1 OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

KonTtpombHbie paboThl, TecThl; TeMbl caMOCTOSITENBHOM paboThl; BONpoCk K 3aueTy/sK3aMeHy

6.2. TunoBbie KOHTPOJIbHBIE 3a/JaHUS M MHbIE MATEPUAJIBI ISl TEKYIIEil aTTecTaluu

KonTtponbHas Ne 1.

1. Haiitn xo3¢¢unuent quddysun D Bogoposa Ipy HOPMANBHBIX YCIOBUSX, €CIH CPEIHSS IJIHHA CBOOOIHOTO
npobera A = 0,16 MkM.

2. Haiiti ko3 ¢ununent quddysun D renus npu HOpMaJTBHBIX YCIOBHSX.

3. Omnpenenuts ko3 durteHT anddy3un KUCIOpPoAa MPH HOPMAIBHEIX YCIOBHIX. D(P(EKTHBHBIN THaMETPp MOJEKYI
KHCIOPOAa NPUHATH paBHbIM 0,36 HM.

4. Haiitu ko3 durmment muddysun D u BsizkocTs 1) Bo3ayxa npu gaieHun p = 101,3 xIla u remneparype t = 10 oC.
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Juametp Monexyn Bozayxa 6 = 0,3 HM.

5. Koadpduuuent auddy3uu u BsI3KOCTH BOAOPOJA MPU HEKOTOPHIX YCIOBUsAX paBHBl D = 1,42*10-4 m2/c, n = 8,5
Mkl la*c.

6. Ha¥iTu BS3KOCTh a30Ta MPU HOPMAIBHBIX YCIOBHAX, eciu kKoapdumuent auddysnu mis vero D = 1?42*10-5
Mm2/c.

O0001maroriee 3aHATHE 110 KHHETHKE.

1. Koncranra ckopoctu peakuuu A(T.) + B(r.) — D(r.) paBna 0,3 1 Monb-1*c-1. CkopocTh peakiiux MOKHO OTUCATh
ypaBHenueM v = k[A][B]. HauanbHbie KoHIIEHTpaIK peareHToB paBHbl 0,04 u 0,06 Monp*1-1.

2. Bo CKONBKO pa3 yBeITHYUTCSI KOHCTAHTAa CKOPOCTH PEaKI[H IPH MOBHIIICHIH TeMIrepaTyps! Ha kaxse 10 0C, ecn
MOBBIIIEHHE TeMIIEPaTyphbl CUCTEMBI Ha

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

3. Xumuyeckas peakuuu npu 10 0C 3akanuuBaercs 3a 16 MuH. IIpu xakoll Temneparype oHa 3akoHuUTCs 3a 1 MuH. [Ipu
TeMIepaTypHoOM KoddduuneHre y = 2.

40. DHeprust aKTUBALMN PEAKIINH PA3JIOKEHHs CIIa3MOJINTHHA B pacTBOpe paBHa 74 k[ x/Moub. PaccunTaiite
TeMITepaTypHBIit ko3 dumenT KoOHCTaHTH cKopocTH B MHTepBaie 20-80 0C.

4. Ipn aBapusix Ha ADC nossigercs uzoron 1311, mepron momypacnana KOTOPOTO coCTaBisieT 8 cyrok. CKOIBKO
notpedyeTcsi BpeMEHH, YTOObI aKTUBHOCTh paiMOHyKJIen1a coctaBuia 25% oT HadaabHOU?

5. Kaxas u3 peakiuii — mepBoro, BTOPOTo WM TPETHETO MOPSIIKA — 3aKOHUUTCS OBICTpEe, €CITN Ha9a bHBIC KOHIIEHTPAITH
BEIIECTB PaBHBI | MOJIb JI-1 ¥ Bce KOHCTaHTBI CKOPOCTH, BBIPAKEHHBIE Yepe3 MOJIb -1 H ¢, paBHHI 1.

6. HaiimuTe nepuoy nmonynpeBpaiieHus Bemects A B oopatumoint peakiuu 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 CMOXET pacmacThes Ha 1/3?

KonrponsHas padora Ne 2.
BAPUAHT 1.

1. BemectBo A cmemanu ¢ Bemectsamu B u C B paBHbIX KoHIEeHTparusx 1 mosb 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 IaBICHHH Ho10Boopoaa 1 6ap u temmeparype 600 K.

3. BrruncnuTe SHEPrHIO aKTUBALIMK PEAKIIMH, CKOPOCTh KOTOPOH NpH NoBbIIeHHH TemnepaTtypbl ot 27 0C mo 37 0C
BO3pacTaeT TOYHO B J[Ba pa3a.

4. Kakue U3 nepevnciIeHHbIX BETMYMH MOTYT IPHHUMATh OTPHIATEIbHbIC 3HAYCHHUS:
CKOPOCTbH PEAKIMH, HOPSIOK PEaKIUH, MOJEKYISIPHOCTD PEaKI1, KOHCTAHTa CKOPOCTHU, CTEXHOMETPUIECKUH
k03¢ punneHT?

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

6. Peakuust mepBOro mopska UMEET SHEPTHIO aKTUBALUU 25 KKall MOJb-1 U peIdKCIOHEHIIHAIbHBIN MHOXHTEH 5 1013 c-
1. Ilpu xakoil TemnepaType BpeMsl OJypaciaia JUlsl JAaHHOM peakluu coCcTaBUT 1 MuHyTy?

BAPUAHT 2.

1. BemectBo A cmemtanu ¢ BemectBaMu B 1 C B paBHBIX KoHIEeHTpanusax 1 mois 1-1. Hepes 1000 ¢ octanocs 50%
BemectBa A. Ckonbko BemectBa A octanercs uepes 2000 ¢, eciu peakiusi UMeeT:
A) nynesoii; b) BTOpo#i mopsaok.

2. KakoB MOPSIOK PEaKIni, €CIIM KOHIIGHTPALUS HCXOJHOTO 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 3HaueHNUH k2 BElecTBO A HUKOT/Ia HE CMOXET pacmacThes Ha 1/3?
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4. Kakue U3 MepeyrCIICHHBIX BEIMYUH MOTYT IPUHUMATh JIPOOHBIC 3HAUYCHUS:
CKOPOCTh PEaKIMH, OPSIOK PEAKIIUH, MOJEKYISIPHOCTh PEaKI[MU, KOHCTAHTA CKOPOCTHU, CTEXMOMETPUUECKHUI
K03 punmeHT?

5. B HexoTOpOi! peakiuu npu N3MEHEHNH HavanbHOH KoHIeHTparmu oT 0.502 o 1.007 mone*n-1 nepuox mosrypacnana
ymensuics ¢ 51 1o 26 c. Onpenenure NOpsAOK PeakMU U KOHCTAHTY CKOPOCTH.

6. Peakiysi nepBOro nopsiika UMEET 3HEPIUI0 aKTUBALUY 25 KKal MOJIb-1 U MIpea3KCIIOHEHIIMaIbHbIN MHOKUTENb 5 1013 c-
1. ITpu xakoii TemnepaType BpeMs ofypacriaja Uil JaHHOH peakuuu coctaBuT 30 gHeit?

ITpumep TeCTOBOTO 3aJaHUs:
1. Kak Ha3pIBaeTCs CBOHWCTBO, COCTOSIIIEE B CIIOCOOHOCTH BELIECTBA CYIIECTBOBATH B PA3IUUHBIX KPUCTAITUIECKIX
MOIUGUKAITHIX ?

1. omamopduzm,
2. W3omerpus,

3. AHuzoTpOmNUS,
4 Texcrypa.

2. ®opma SIMOK TPaBICHUS Ha MOBEPXHOCTH MOHOKPHCTAIJIA OTPEICISCT:
A) cTeneHb COBEPILICHCTBA MOHOKPHCTAJLIA,
B) opuenTanumio KpucTamuiorpahuIeckux MmIOCKOCTEH,
B) Bemanny BekTopa broprepcea,
I') Bug nucinokanuu.

3.C YBCJIIMUCHUCM CTCIICHU NCPCOXIJIAKIACHU IIPHU KPUCTAJIJIN3alUU MCTAJIJIOB CTPYKTYpAa CTAHOBUTCH:

a) KpynHokpucramnudeckoi,

b) MenkoKkpHUCTaIINYeCKOH,

c) He uzmensiercs,

d) B 3aBECHMOCTH OT IPHPOIBI MaTepHaia MOXKET OBITh KaK KPYITHO KPHCTAJUTMYECKOH, TaK U

MEJNKOKPHUCTAIINYECKOU.

4. KOMHOHCHTBI, HE CHOCO6HI)IG K B3aUMHOMY paCTBOPCHHUIO B TBECPAOM COCTOSAHHUHU U HE BCTYIAOIINEC B XUMHUYCCKYHO
peakumio ¢ 00pa3oBaHUEM COEAUHEHUST 00Pa3yIoT:

1. TBepabIE PAaCTBOPHI BHEIPEHHUSI,

2. XUMHUYECKHE COCIMHCHMUA,

3. cmecw,

4. TBepJbIe PACTBOPHI 3aMEILICHHS.

5.0t1cyrcTBHE COOCTBEHHOTO 00BEMA XapaKTEPHO JIISL:

1. xxuakocTH,

2. rasa,

3. TBépaoro Tena,

4. MeTauia.

8. Kakue nedekTsl KpUCTAIIHUECKON PEIIEeTKH SBIISIOTCS TMHEHHBIME?

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3a/IaHUA JIsL l'lpOMe)KyTO‘-lHOfI aTTreCcTalumn

Bomnpocs k 3auery (4 cemectp)

1. Kpucrannuueckas crpykrypa

A) Kpucrammimaeckne CHCTEMBI B IPOCTPAHCTBEHHBIE PEIIETKH
b) Kpucrammnueckne CTpyKTyphl METaJLIOB

B) Kpucramnmuueckue CTpyKTypbl KepaMU4eCKUX MaTepUalloB
I') kpucTaIM9ecKue CTPYKTYPhI HOJIUMEPOB.

2. JledpexTsl B KpHCTaILIaX

A) Toueunsie neeKTsl;

b) ducnokamuuy;

B) Mex3epeHHbIe TpaHHIIBL.

3. Juddyzus

A) OcHoBHbIE 3aK0HBI UM DHY3UH;

b) Koaddumment muddyznn

B) Aromucriueckuit Mmexann3M quddy3nun B TBEpAOM Tele
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I') Xummgeckast qudys3us.

4. XuMuueckass KHHETHKA

A) OCHOBHBIE MTOHSATHS XUMUYECKOW KUHETHKU;

b) Kunernka peakiuii 1einoro mopsiaka;

B) Metoas! onpenenenus NOpsIIKa peakiuii;

I') Biusinue TemnepaTyphl Ha CKOPOCTh XUMUYECKOH PeakLuy;
JI) Kunernka clo>KHBIX peakiui.

Bomnpocs! k 5x3aMeny (5 cemectp)

1. KoHCcTpyKIIMOHHBIE MaTepHaibl: METaJUTbl, HEOPTAHUYECKHE MaTepHaibl (MUHEPAJbl, KepaMHKa, CTEKIO | TIp.),
OpPraHUYECKUE OJUMEPHI U KOMIIO3UTBL.

2. Knaccudukarus TBepaohasHbIX MaTepHATIOB.

3. OCoOEHHOCTH KPHUCTAJUTHYECKOTO CTPOCHUS BemecTBa. OCHOBHBIC THIIBI KPHCTAJUTHMYECKUX pemeTok. [TapameTps
KPHUCTaJLINYECKON PEIIETKH.

4. Kpucranns! ¢ noHHoi cBsa3bto. [lomsapHblil Tun cBsi3u MonekynsapHble Kpucramibl. HTepMeTanauabt

5. AMOpQHBIE METATIIMYECKUE MaTepHabI.

6. IepcriexkTnBHas kepamuka. CTpykTypa, cBoiicTBa. OOIacTh MPHMEHEHHUS.

7. Hedextbl kpucrammnieckoro crpoenus. Todeunsle nedektol. Aucnokanun. Mex3epeHHbie rpaHuibl. Da3oBbie
TPaHHUIIBL.

8. OcHoBHBIE (a3bl B cIulaBax. TBepiple pacTBOPHI BHEAPCHUS, 3aMEIICHHS, BRIYUTAHUS.

9. OcHoBHBIE (a3bl B clulaBaXx. XHMHUYECKUE coequHeHUs. MexaHnmdeckue cMecd. OcoOOEHHOCTH KPHUCTAIUTH3AInT
cmnaBoB. [TonumopdHsle mpeBpareHus.

10. Poxnp muddysnn B coznannu HOBbIX MarepruayioB. OcHOBHBIE 3akoHBI Iudy3un. IlepBoe ypaBHeHne Duka.
Bropoe ypaBHeHue duka.

11. Koapunments: muddysun. OxcrnepuMeHTalIbHbIE METOIBI UX OMpeieICHNUS.

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

13. JedexTsl B TBepaOM Tene W TUPQY3HOHHAS MTOIBIDKHOCTh. XUMHUUEcKas TUPPy3us.

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

15. TBepnodaszHble peakuy Mpy MOTYYEHUH U KCIUTyaTallid HEOPTaHWYECKUX MaTepUalioB.

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

17. Kuneruka peakuuil nenoro nopsaxa. Meroas! onpeiencHus NOpsiKa peakiy.

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

19. Kuneruka rereporeHHbIx peakuuil. IIpyuHIMN HE3aBUCUMOCTH XMMUYECKUX PEaKLUU.

20. BuemnsAs u BHyTpeHHsS Maccomepegada. KuneTnka kpucramimusanuy. Peaknuu ¢ ydacTueM TBEpIBIX Tell.

21. Ponb MOBEpXHOCTHBIX SBIEHUI B Pa3IMYHBIX IpolleccaX. YAenbHas MOBEpXHOCTHas dHeprus. IloBepxHOCTHOE U
Mexdas3Hoe HaTsDkeHne. [JoBepXHOCTHAS SHEPTHS TBEPABIX Tell.

22. OCoOeHHOCTH CTPOSHHMS MMOBEPXHOCTH HEOPraHMUECKUX MaTepuasioB. PeabHas M aTOMapHO- YHUCTas
MOBEPXHOCTb.

23. MerTopl MOTY4eHUs] aTOMapHO — YHCTOH MOBEPXHOCTH. METO/IbI HCCIENOBAaHUS TTOBEPXHOCTHBIX CBOICTB
HEOPraHUYECKUX MaTEPHAIIOB.

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

25. AncopOrs. AncopOryst Ta30B M [TapoB Ha TBEpHOil MOBepXHOCTH. [ToBepXHOCTHBIE IpyHIBl. AncopOmnus Ha
OJHOPOAHOHN MMOBEPXHOCTH. AXCOpOIHs Ha HEOJHOPOAHBIX TOBEPXHOCTAX. IIopuCcTOCTB.

26. I'panuna paszgena TBepaoe Teno — xuAKocTs. CMaunBaHKe. Ancopbuus u3 pactBopa. [loBbllIeHHE aKTHBHOCTH
BEILIECTBA B TUCIEPCHOM cOCTOssHUH. HaHoMaTepnansl

27. Om3nKo-xuMIYeckne (HaKTOPHI, OIPEIEeIIomIe MeXaH3M TBepao(da3HbIX peaxuunii. TBeprodasHele peaknnn
IPU MOJYYEHUH U SKCILTyaTallil HEOPraHUIECKHX MaTEPHUAIOB.

28. IMoHsiTHE «aKTHBHOTO COCTOSIHU». CII0COOBI OLIEHKH aKTUBHOTO COCTOSHHMS TBepAbIX (a3. MHTerpanbHbIe
Metosl. [IuddepeHiaapHbIe METOIBI.

29. Crioco0BI aKTUBHPOBAHUS TBEPABIX PEATCHTOB. MeXaHWYECKOe aKTUBHUPOBAHHE HHIMBHIYAIbHBIX PEAareHTOB U
UX cMecH. AKTHBHPOBaHUE TBEPO(pa3HbIX PEarecHTOB HU3MEHEHHEM MX XUMHYECKOH 1 TEPMHUYECKOH NPEABICTOPHH.

30. AxTHBHpOBaHHE TBEpIbIX (a3 BBEIEHHEM MHKPOA00aBOK. AKTHBHPOBAHHE PEaKIIMOHHBIX CMECeH B Mpolecce

TBEpAO(A3HOTO B3aNMOCHCTBIS. AKTHBHPOBAHHUE TBEPBIX (a3 BBEICHHEM MHKPOI00aBOK. AKTHBHPOBAHHE PEAKIIMOHHBIX
cMeceil B po1iecce TBepA0(a3HOTO B3aUMOACHCTBHA. MeXaHn4eCKOoe aKTUBUPOBAHUE.

31. Ponpb TBeproda3HeIX peakiyuii B COBPEMEHHBIX TeXHONOTHAX. OcoOeHHOCTH TBepAO(]a3HBIX peaKkuui ¢ ydacTueM
BEILECTB C KOBAJIEHTHO-HOHHOM CBA3BIO.
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32. deHoMeHOJIOTHYeCKasl TeOpHsl 3JIeKTponepeHoca. TBepble MeKTpoInThL. Y paBHeHne Barnepa.
33. DNEeKTPOIBIKYIINE CHIIBI U DJIEKTPOJHBIN MOTEHIMal. PaBHOBECHBIH 37€KTPOJHBII MOTEHIMAT U €ro
3aBHCUMOCTb OT KOHIIEHTPAL[UU PEareHTOB.
34, XYUMHYECKHE UCTOYHUKH TOKA. TOMJIMBHBIC 3JIEMEHTHl. PAaBHOBECHBIN 3JIEKTPOIHBIA MOTEHIIMAT U €T0
3aBHUCUMOCTb OT KOHIIEHTpAIMKU peareHToB. XUMUUECKHE UICTOYHUKH TOKA. TOIIMBHBIE 3JIEMEHTHI.
35. JIBOMHOM AIEKTPUUECKUM CIOW M ANEKTPOKANWIUISIPHEIE SIBJIEHUS. Y paBHeHue T. JlunnMana. YpaBHeHue
dpyMKuHa.
36. Knaccupukamns neneit. Onexrpoaasie noteHmmansl. Kinaccudukarms snekrponos. [Torernmomerpus
37. DNEKTPOXUMHYECKHE MPOLECCHl MOMYyYeHUs] U padUHUPOBAHUS METAJNIOB B BOJHBIX U PACIUIABICHHBIX COJIEBBIX
JIEKTPOJIUTAX

6.4. Kputepuu oneHUBaHUA

CreneHn YCBOCHUA MaT€pHraia JOJDKHA OBITH OPpOAEMOHCTPHUPOBAaHaA IPU BBINTOJIHCHUH KOHTPOJIbHBIX pa60T B TCYCHHC
CeEMECTpa: CTYACHT NOJIKEH YCIICHNTHO CAATh KAXXAYIO U3 JIBYX IMPEIJIOKEHHBIX KOHTPOJIBbHBIX pa60T II0 OCHOBHBIM pasaciiaM
JUCHUITIIINHBI. B cliydac, €CJid CTYACHT HE Caajl Kakue-1u00 KOHTPOJIbHBIC pa60TI)I B TCUCHUE CEMECTPA, TO HAa JOIIYCKE K
9K3aMCHY EMY IIpeayIaracrcs pelnTh 3aga4u 110 COOTBETCTBYIOIIIUM TEMaM. B kauecTBe JAOIIOJIHUTECIIbHBIX KPUTEPUCB
MMPOBCPKHU CaMOCTOSTECITEHOM pa6OTLI CTYACHTOB BBICTYIIJICHHUC CTYACHTOB I10 COOTBETCTBYIOIIUM pas3aciaM, NPCAJII0OKCHHBIM

B KaUECTBE BHITTOJTHCHHS CaMOCTOSITCILHOM pa6orm.

7. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi iutTeparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3ariaBue WznarensctBo, | Pecypc

JI1.1 | Yiutue M. B., [ToBepxHOCTHBIC IBICHUSA. ACOPOITHS: yaeOHOe mocoone HBaHoBO : 9BC
®ununmos /. B., (https://e.lanbook.com/book/96114) UrxTy, 2014
®enopos A. A.

JI1.2 | Onumesen JI. Y., [ToBepxHOCTHBIE ABTIEHUS: yueOHOE TOCOOHE Tomck : 9BC
Teepsikosa E. H., (https://e.lanbook.com/book/105930) CubI'MY, 2014
Kysnenosa O. I,

Tumodeena JI. I1.
JI1.3 | Kayp U., T'yer B. Juddysus no rpanuam 3eper u das: Ilep. ¢ aHri. Mockga :
MammmHocTpoeH!
e, 1991
JI1.4 | Tumakosa E. B., dus3nuecKas XMMUS: HEPABHOBECHBIE SIBJIICHUS B PACTBOPAX HoBocubupck : OBC
KazaxoBa A. A. 9JIEKTPOJIMTOB: ydeOHOE mocodue HoBocubupckuit
(https://biblioclub.ru/index.php?page=book&id=575066) rOCYIapCTBEHHBI
¥ TEXHUYECKUU
YHHBEPCHUTET,
2017
JI1.5 | Tumakosa E. B. dusryeckas XMMUA: XUMHUECKasi TEPMOTUHAMHUKA: yIeOHOE HoBocubupck : 9BC
nocobue HoBocnbupckmii
(https://biblioclub.ru/index.php?page=book&id=576766) TOCYapCTBEHHBI
1 TEXHUYECKUI
YHHBEPCHTET,
2016
JI1.6 | bopmesckuii A. 5. du3nyeckas XUMHS: SHEPTHs, paboTa, TemIoTa: yaeoHOe Mocksa : OO0 OBC
nocobue "Hayuno-
(https://znanium.ru/catalog/document?id=447616) M3JaTeIbCKUI
uentp UHOPA-
M", 2024
JI1.7 | BopueBckuii A.1. Dusndeckas XUMHS: SHTPOIHUS: yaeOHOe mocodue Mocksa : OO0 9bC
(https://znanium.ru/catalog/document?id=453672) "Hay4no-
M3JaTeNbCKUN
uentp UHOPA-
M", 2024

JI1.8 | depsoun B. A, ®duznyeckas XUMUS JUCIIEPCHBIX CHCTEM: y4eOHOe ocooue Ais Mocksa : FOpaiir, 9BC
®apadonrosa E. I1., |By30B 2024
Kynemos E. A. (https://urait.ru/bcode/540144)
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7.1.2. JlonoJHHUTENIbHAS JTUTEPATYpPa

ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI2.1 | bokmreiin b. C. Juddy3us B Meramiax: yaeOHOe ocoOue JIs CTYJCHTOB By30B Mockaa :
O CIIeNHANBHOCTH "DU3HKO-XUMHUYIECKHE HCCIEAOBAHUSL Merannyprus,
MeTaJUTypruueckux npoueccop”, "®duzuka meramios", 1978
"MerauoBeieHIe, 000pyIOBaHIE M TEXHOJIOTHS TEPMHUECKOH
00paboTku MeTamuIoB"
JI2.2 |Bonrakc b. U. Juddys3us B momynpoBoJHUKAX Mocksa :
®usmarrus, 1961
J12.3 | Cadonosa JI. I1., ®duznyeckasi XUMUS AUCIIEPCHBIX CHCTEM WBanoBo : 9bC
Kopomnes B. B., (http://e.lanbook.com/books/element.php? UrxTy, 2007
Cagenbes B. 1. pll_cid=25&pl1_1d=4465)
J12.4 | Pyounmreitn . JL. dusznueckast XUMuUs: yuebHoe nocodue Mocksa, 9BC
(https://biblioclub.ru/index.php?page=book&id=119190) Jlenunrparn :
W3narenscTBO
aKaJeMUHU HayK
CCCP, 1940
JI2.5 |YeboTun B. H. dur3nueckass XUMHUS TBEPAOIO Tena Mocksa : Xumus,
1982
JI2.6 | Kyxosumkuii A. A., | Kpatknii kypc ¢puzndeckoit XuMun: yaeOHUK IS Mocksa:
[MBapuman JI. A. METaJTyprHUECKUX CHEeUaIbHOCTEN By30B Merannyprus,
1979
JI2.7 | Tumakosa E. B., ®dusrueckas XUMUs: COOPHUK 3aJaHUH ¢ MPUMEPaMU PEIICHHIA: HoBocubupck : 9BC
Kazakosa A. A. yaebHoe mmocooue HoBocubunpckmii
(https://biblioclub.ru/index.php?page=book&id=575086) rOCYJapCTBEHHBI
1 TEXHUYECKUU
YVHHUBEPCHTET,
2018

7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKANMOHHOI ceTn "UHTepHeT"

31 |Jlans [DnekTpoHHSEIH pecypc] : anekTponHO-O0ubmmoreunas cuctema (3bC) / m3parensctBo Jlans. URL:
http://e.lanbook.com/

D2 | YHuBepcuTeTckas 6ubiInoTeka oHIaiH [ DIEeKTPOHHBIH pecypc] : aaekTponHo-oubmmoreunas cuctema (OBC) / 000
Jupextmenua [Ma6mumunar. URL: http://biblioclub.ru/

23 | IOpaiiT [DnekTpoHHBIH pecypce] : anekTpoHHO-0nbaroTeuHas cucrema (IbC) / m3narenscrBo FOpatit. URL:
https://urait.ru

94 |eLIBRARY.RU [OnexTpoHHsIi pecypc] : anekTpoHHas 6ubauoteka / Haya. anexrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IlporpammHoOe ob0ecrieyeHmne

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

LibreOffice

IO Kaspersky

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIC CHCTEMBbI

1. DnekTpoHHBIH KaTanor HaydHoU oubmorekn Yenl'Y [DnekTpoHHbIH pecype] : 6a3a nannbix / Yens6. roc. yH-T. —
Yenstounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
s*ypHansel American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum noctymna: TOnbko u3
CETH YHHBEpPCUTETA. — TEKCT : 3JIeKTPOHHBIH.
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3. Web of Science : mynpTuarciiuiuinHapHast pedepatuBHast 6a3a naHHbIX / komranus Thomson Reuters. — Pexxum nocrymna:
Juid 3aperucTpup. nonb3opateneid Yenl'V. — TekcT : 31eKTPOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: mis
3apeructpup. nosup3osarenei YenlV. — Teker : 2eKTPOHHBIN.

5. Springer Link : [caifr]. — URL: http://link.springer.com/ — SI3. aarn. — Pexwum nocTymna: 1uis 3aperucTpup. MoJIb30BaTenei
YenlV. — TekcT : 21eKTPOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOJY JISA)

OcBoeHUE AUCIUILIHHBI OCYIECTBISIETCA B YI€OHOH ayAUTOPHUHU IIEPBOTO KOPITyca, pACCUUTAaHHOI Ha 25 cryaenToB. Ecin
3aHATUS BEAYTCS I MOTOKA CTYIEHTOB, TO IUCIUILUIMHA BEJETCs B ICKIIMOHHON ayIUTOPUH MIEPBOTO KOPITyca,
paccuuranHoi Ha 100 CTyIeHTOB.

JI7s yCTemHoro 0CBOCHHUS TUCIMIUTMHBI ayTATOPHS JOJDKHA OBITH 000PYI0BaHA MYAbTUMEIUHHBIM KOMIUIEKCOM U KpaHOM
JUTSL IEMOHCTPAINH CIaiIOBBIX TPE3CHTAIH.

Hcronb3yroTest 2NIeKTPOHHBIA YHTATBHBIN 3a)1 HayaHoU Onbmuoteku Yenl'V (aymutopus 206) u yaeOHas 1abopaTtopus
BBIUHUCIIUTENBHOHN (Gr3nku kadenpsl TeopeTndeckoit Gpu3nku (ayauropus 222) [uIs caMOCTOSATENbHON pabOoTHI CTy/IeHTa,
OCHAII[CHHBIE IEPCOHAIBHBIMI KOMITBIOTEpaMU, MYIbTUMEUIHHOM anmapaTypoil. B aynmuropusix obecreueH oCTyI K
Pa3IMYHON CIPABOYHON JIUTEPATYPE, SHIMKIIONEAUSIM, ONOIMOrpaduecKuM U MOJTHOTEKCTOBBIM 0a3aM JaHHbIX,
nH(pOpPMaMOHHBIM pecypcaM «HTepHeT».

OO0y4eHre HHBAIUJIOB | JIUL C OTPaHUYECHHBIMU BO3MOKHOCTSMH 310POBbsI OCYILIECTBILSIETCS C IPUMEHEHNEM CIIEIYIOLIETrO
CIIENUAIBHOTO 000PYIOBAHNUS:

a) JUIS JTAI] C HapyIICHHEM ClTyXa (aKyCTHYSCKHN YCHIIATENb U KOJIOHKH, MYJIbTHMEIUHHBIN MPOEKTOP);

0) U1 U1 ¢ HAapyIIeHueM 3peHHs (MYJIbTUMEUHHBIN NIPOEKTOpP (MCHOIBb30BaHNE IPE3CHTALUN C YKPYITHEHHBIM TEKCTOM);

B) JUTS JIKILI C HAPYIIIEHHEM OTIOPHO-ABUTATENBHOTO amnmapara (IepcoHaNbHbIC MOOHIBHBIC KOMITBIOTEPBI — HETOYKH).

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCSA 1O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

ITpu M3y4eHny aHHOW TUCLUIUIMHBI HCIIOJIB3YFOTCS JIEKIIMOHHbIE, IPAaKTHYECKHE 3aHATHS M CAMOCTOSATENbHAs paboTa
CTyZIeHTOB. M3y4aTh MaTepHa Hy)KHO IOCIIEI0BATENILHO, COTIACHO JIEKIIMOHHOMY MaTepHaIly, PyKOBOJCTBYSCH TPOTPaMMOi
Kypca ¢ HCTIOJIb30BaHIEM PEKOMEHIOBAHHBIX YIeOHUKOB 1 1TocoOmii. Eciti B porniecce n3ydeHust MaTepraia BOSHHKAIOT
BOIIPOCHI, TO HEOOXOIMMO 0OPATHTHCS 3a KOHCYIbTallleH K IPENnojaBaTelIro.

Ha npakTHyecKux 3aHATHAX pacCMaTPHBAIOTCS OCHOBHBIC METOBI M IPHEMBI PEIIeHHs 3aa4 M0 (PU3NKO-XUMHYECKUM
OCHOBaM MaTepHaJIoBeACHH. PexoMeH IyeTcs mepes KaKIbIM IPaKTHISCKIM 3aHATHEM BEIITOTHHUTH JJOMAITHee 3aJJaHue, 9TO
TIO3BOJIUTS JIydIlle YCBOUTH IPEABIAYIINI MaTepHall, ¥ H3ydaTh COOTBETCTBYIONIHI JICKIIMOHHBIN MaTepua mepesn
OYepeHbIM IPAKTHYECKUM 3aHATHEM.

Ba)kHBIM MOMEHTOM NPH M3y4CHUH JII000H AUCIUIUIMHEI SBISETCSl OPraHU3aIHs CaMOCTOSTEIbHON paboThl. DTO Aact
BO3MOJKHOCTB CTYZICHTY CAMOMY OIICHHTH YPOBEHb C(HOPMHUPOBAHHOCTH PACUETHBIX YMEHHH, Pa3BUTH TO3HABATEIHHYIO
AKTHBHOCTb. [IpH BRIOTHEHUN WHAUBHYAaIbHBIX 3aaHUH CTYICHTY PEKOMEHIYEeTCS UCIOIb30BaTh HE TOJIBKO
NPEIOKEHHBIH CITHCOK JINTEPaTyphl, HO U IPOBECTH CAMOCTOSTEIBHBIA TONCK HCTOYHHKOB.

B ocBoeHnn muciumuinHbl (MOIYIIS) HHBAJHIAMH | JIIIAMH C OTPAHUYCHHBIME BO3MOKHOCTSIMH 37I0POBBSI OOJIBIIIOE
3HaUCHHE NMEET HHANBHAyabHas paboTa. [Tox mHANBHYaTbHOM pabOTOI oapazymMeBaeTcs ABe (GOpMBI B3aNMOJCHCTBUS C
mpernoaBaTeieM: HHIUBUIyaIbHas ydeOHas paboTa (KOHCYNBTAINN), T.€. IOTIOJHUTENbHOE pa3bsiCHEHHE yueOHOTO
MaTepHalla 1 yriryOJeHHOe U3ydeHHe MaTepralla ¢ TEMH 00y4aloUMUCS, KOTOPBIE B 3TOM 3aWHTEPECOBAHBI, U
WMHIVBHIyalbHast BOCHHTATeNbHas padoTa. IHANBHTyaTbHEIE KOHCY/IBTAIIAH IO IPEIMETY SIBIISICTCS BaXXHBIM (paKTOpOM,
CIIOCOOCTBYIOIIMM HHANBUIYaIH3AIH O0YIECHUS U YCTAHOBICHHUIO BOCITUTATEIBHOTO KOHTAKTa MEXIY IIPEHOoaBaTeNeM H
00yJalomuMcst HHBAJIUIOM MM 00Y4alOMMMCs ¢ OTPaHNYCHHBIMU BO3MOXHOCTSIMH 3/10POBbS.

B ciysae npuMeHeHus Tpu 00y4eHUH AUCIUTUTHHEL DJICKTPOHHOTO O0Y4YEHHSI, TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH OOIIeHHe 00YIArOIMMXCSI ¥ TPEHOAaBATENsI OCYIIECTBIISIETCS B PEKUME PEATFHOTO BPeMEHH (OHIAHH-IEeKIN
(BeOuHApHI), YaThl, BUACO-KOH(PEPEHIIMH U AP.) WIN OTI0KEHHOTO BPEMEHH (CHCTeMa AUCTAaHIMOHHOTO 00y4yeHus Moodle,
MS Office365, hopymbl, SIeKTpOHHAS TTOYTA U JP.).

ITpn 0OydeHny NHI C OTPaHNIEHHBIMHI BO3MOXKHOCTSMH 3[JOPOBBS JJIEKTPOHHOE 00ydeHHUE, TUCTaHIIHOHHEIC
o0pa3oBaTenbHbIE TEXHOJIOTHUH MPEIyCMaTPUBAIOT BOSMOXKHOCTH IIpHeMa-Tiepeiaui HH(GOPMAIUY B JOCTYMHBIX IS HUX
dbopmax.

Peanmsanust qUCIHIUTMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00Y4eHHS, TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 030, J0T) ocymectpnsieTcs: Ha 0OCHOBaHUU «[10J103KeHUS O peann3ai OCHOBHBIX U JIOTIOJTHUTENBHBIX 00pa30BaTeIbHBIX
HPOrpamMM C IPUMEHEHHEM DJIEKTPOHHOTO 00YYEeHHs U AUCTaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHIT B (henepaibHOM
roCyJapcTBEHHOM OIO/XKETHOM 00pa30BaTeIbHOM YUPEXKACHUH BbICIIEro 00pazoBaHus «UenssOMHCKUIN rocynapcTBEHHBIH
yHHEBepcHUTeTY, «I10705keHNs 0 TTopsAAKe 3aUeTa 00YyJIAONIMICS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM
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nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOCHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO A TETLHOCTD, YUEOHBIX IPEIMETOB, KYpCOB, JUCLUUILTUH (MOYJEH), MPAKTHUK, JOMOTHUTEIEHBIX
00pa30BaTENILHBIX MPOTPAMM MOCPEICTBOM JIEKTPOHHON HH(POpMaImoHHO-00pa3oBaTenbHOl cpensl PTBOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasix ((hopc-Maxop U T.I1.) IPU peastn3aiii 00pa3oBaTeIbHON ISATEITLHOCTH C
npumeHerueM D0, JIOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOAAIINE B IIEPEUCHD AIEKTPOHHON HH(OPMALINOHHO-
00pa3zoBaTenbHOI Cpebl.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JTUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMTHOCTBIO U O'PAHUYEHHBIMHU BO3SMOKHOCTAMMU 310POBbA

OcBoeHME JUCUMIUIMHBI MHBAIWAAMH M JIMIAMH C OIPaHMYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI  OCYIUECTBILSIETCS C
UCIIOJIb30BAaHUEM CHELHAIBHBIX TEXHHYECKHX CpPEJICTB M HMH(OPMALMOHHBIX TEXHOJOTHH, MNPENOCTaBIseMbIX PecypcHbIM
y4e0HO-METOMYECKUM IIEHTPOM 110 OOYYEHHIO MHBAIUIOB ¥ JIMI C OTPAaHWMYCHHBIMH BO3MOXHOCTSMH 310poBbs Yenl'V mo
3ampocy oOydaromierocs (MOOHIBHBIC CIICIMANbHBIC TEXHHYECKHE CPEACTBAa I JIHIl C HapYIICHHSIMH 3peHHS H C
HapyIICHUEM CITyXa, ACCUCTHBHBIC HH(POPMALOHHBIE TEXHOJIOTUH).

ITpn HEOOXOAMMOCTH JUTA OOYJAIOIMXCS C HApYIICHHSMH 3pEHHS Ha pabdodnmxX MecTaxX A HMPOBEACHHS IPAKTHYECKUX WIN
71a00paTOPHBIX 3aHATHH YCTaHABIMBAETCSA CICNMANbHOE IPOTpaMMHOE oOecHedeHne (IporpaMMa pedeBOd HaBHTAIIUH,
pedeBbIe CUHTE3aTOPBI, IKPAHHBIE JIYIIBI).

B yueOHble aymuropuum oOecrieunBaeTcs OCCHPENSATCTBEHHBIH JOCTYN A OOYJalOmMXCS C WHBAJIMJHOCTBIO U C
OTpaHWYEHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBSl. B Kaxmol ayauropuu, rie oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBS, IIPEAyCMAaTPUBAETCA COOTBETICTBYIOIIEE KOJNMYECTBO MECT I OOYJAIOMUXCI C Yy4eToM
HapyIICHUH UX 370POBBSL.

Jlns ocBOGHWS MUCHUIDIMHBI WHBAJIHIAM M JIMIAM C OTPAaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmbOimorexke Yenl'Y, ¢ MOMOIIBIO CHENUATBHBIX TEXHUYECKHX CPEICTB;
JIOCTYII C MOMOILBIO CMEHUATIbHBIX TEXHHYECKHX M MPOTPAMMHBIX CPEACTB K JJIEKTPOHHBIM HCTOYHHKAM, MPECTaBICHHBIM B
(hopMe >IIeKTPOHHOTO JOKyMeHTa B (poHae HaydHOU 6ubmroreku Yenl'Y uimH 31eKTpOHHO-ONOINOTEYHBIX CHCTEMAX.
Y4eOHO-MeTOAUYEeCKHNe MaTepHaibl Uil OOydJaromuxcss W3 YHCIa MHBAIMAOB WM JIMIl C OTPAHWYECHHBIMH BO3MOKHOCTSIMH
3J0pPOBBsSI IPEIOCTABIIOTCS B (OpMax, agaNTHPOBAHHBIX K OTPAHHUYCHUSIM HX 3M0POBbS M OCOOEGHHOCTSAM BOCIPUSTUS
HHpOpMAIIUH.

Jlns MHBANWIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCHIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBIEHO C UCIIOIh30BaHNEM AUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH.

IIpy mpoBeneHUM IMPOMEKYTOUHOI aTTECTAlMU 110 JUCLUIUIMHE OOYydJalomMMCs € HMHBAJMAHOCTBIO M C OIPaHMYEHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsl 00ECIEUMBACTCS 110 MX 3asABICHHIO IIPEAOCTABICHUE B JIOCTYMHOH (OpME B 3aBHCHMOCTH OT HX
WHIVBHIYAIBHBIX OCOOCHHOCTEH HHCTPYKIHMH O IMOPSIKE MPOBEICHUS MIPOMEXKYTOUYHONH aTTECTAIlHH, OIEHOYHBIX CPENCTB U
BO3MOXKHOCTU OTBETOB Ha 3alaHHA (IIHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHChMEHHO mIpudToMm bpaiins, ¢
HCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpn mpoBemeHUM TPOIEAYPHl OLCHUBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIMI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
370pPOBBSl TIPEIYCMATPHUBACTCSI HCIONB30BaHME MpemocTaBleHHBIX YenlY wimm COOCTBEHHBIX TEXHHUYECKHX CPEJICTB,
HEOOXOIMMBIX MM B CBSI3M C HMX HWHIMBUIYalbHBIMH OCOOCHHOCTSIMH. I[Ipn HEoOXOQMMOCTM HMHBAalMIaM M JIMLAM C
OTpaHMYECHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI IIPEIOCTABIACTCS JOTOJIHUTENPHOE BPeMsl A ITOJrOTOBKH OTBETAa HA 3aJaHMS,
TpOIIeTypa OIICHUBAHUS PE3YIFTATOB OOYIECHUS MO AUCHUILTIHE MOJKET IIPOBOJUTHCS B HECKOJIBKO JTAIIOB.

© ®I'BOY BO «Henl'V»




28.03.02 Hanoun:xkeHepus, npoguas "HaHnorexHosiornu B Mmatepuanoseaenuu’', PI1J{
"®U3MKO-XUMHA HEOPraHUYeCKuX MaTtepuajoB", 2025 r.H., ouHast popma o0ydeHust

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporoxo:n 3aceganus Ne 06 ot 20.02.2025

[Ipencenarens YueHOro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

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

ITporoxon 3aceganus Ne 04 ot 18.02.2025

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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