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1. HEJIX OCBOEHHUSA JUCIHUIIJIMHBI

HGHL}O npenoaaBaHus OTAUCHUIIIMHBI «DU3UKO-XUMUS HCOPraHUYCCKUX MAaTCPpHUAJIOB) SABJISACTCSA yFJ'I}’6J'ICHI/IC 3HAHUI
CTYACHTOB, B obmactu (1)PI3I/I‘ICCKOI>1 XHUMHH. )IOHOJIHSISI JAAHHYIO JUCHUIIJIUHY HH(bOpMaL[HCfI O IMPpOU3BOACTBC
HCOPraHN4CCKUX Marepualiax, O6HII/IMI/I 3aKOHaAMH (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX TIPOIICCCOB KaK TeOpeTI/I‘IeCKOﬁ OCHOBBI
COBPEMEHHBIX TeXHOHOI‘Hﬁ, 0O COBPEMCHHBIX METOAAX (I)I/ISI/IKO-XI/IMI/I'JCCKOFO OKCIICpUMCEHTA.

3aaaanI/I N3YUCHUA AUCIHUIIINHBI ABJISIOTCA:

1. W3yuenne ¢GyHIAMEHTAIBHBIX OCHOB YIEHHS O HAIPaBICHHOCTH M 3aKOHOMEPHOCTSX HMPOTEKAHUS XMMHUYECKUX
nporeccoB U (ha30BbIX NMPEBpPAIIEHUH, IKCIIEPUMEHTANBHBIX H TEOPETUUECKUX METOJaX UCCIE0BaHHUS.

2. IIpuobperenne yMeHUH U HABBIKOB aHAJIN3a MPOIECCOB MPOTEKAONINX B FeTEPOTCHHBIX CHUCTEMaX C YIeTOM
peanbHON CTPYKTYphl HEOPraHMUYECKUX MaTEPHAIoB.

3. V3ydeHue M yCBOGHHE METOJIOB MaTEMaTHYECKOTO OIMCAHMs, pacdeTa M NpeACKa3aHHs NMPOTEKaHWs MPOLECCOB ¢
UCIIOJIb30BaHNEM CIIPABOYHUKOB, KOMIIBIOTEPHBIX 0a3 1 OaHKOB JaHHBIX (PM3MKO-XHMMHUYECKUX BEIUYUH.

Pe3yanaTb1 O6y‘~IEHI/IH IO JUCHUIITIMHE HAITPABJICHBI HA JOCTUKECHUEC NHAUKATOPOB!

VYK-1.1. BemmonsseT nouck nHGpopManuy, ornpeaenser KpUTepuu CUCTEMHOTO aHaJIN3a TOCTABICHHBIX 3a1a4

YK-1.2. Hcrionp3yeT KpUTHYECKUIT aHAIH3, CHCTEMATH3anNI0 1 00001meHne nHpOpManny IS perIeHIs OCTaBICHHBIX
3amaq

ITK-1.1: 3HaeT ocHOBHBIE TPEOOBAHUS K TOCTIDKEHHIO TEXHIYECKOTO YPOBHS U3/ACNUH N3 HAHOCTPYKTYPHPOBAHHBIX
KOMITO3HIIHOHHBIX MAaTEPHUANIOB C YIETOM OIBITA BEAYIIUX OpraHU3aIui

I1K-1.2: YMmeeT aHanu3upoBaTh UMEIOLIUECS JIMTEPATYPHBIEC JAHHBIE 110 B3aUMOCBSI3U JUCIIEPCHOIO COCTaBa U CBOMCTB
HAHOCTPYKTYPUPOBaHHBIX MaTepUaNoB; 00eceYnBaTh COOMI0AEeHNE TpeOOBaHUI CTAHAAPTOB, TEXHUUECKUX YCIOBHH U
HOPMAaTHBHOW JTOKYMEHTAIlMU Ha BCEX CTAIUAX MPOEKTUPOBAHUS U3AENUI N3 HAHOCTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX
MaTepuaoB

I1K-1.3: Bnageer HaBBIKaMH (POPMHPOBAHHS TEXHUIECKUX 3aJaHUH Ha IPHOOPETEHUE CHIPBS M BCIIOMOTATEIBHBIX
MaTEepPHUAIIOB IS IPOU3BOJCTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIUOHHBIX MATEPUAIIOB

2. MECTO JUCIIUMIIJIMHBI B CTPYKTYPE OIIOII

Iuxor (paszmem) OITOIT: B1.B.05

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKe 00y4Yarolerocs:

CoBpeMeHHBIE TEXHOJIOTHH TIOMCKa H 00paboTKH HH(OPMALIIH

MaTtemaTuyecKuM aHaIu3

BBCZ[GHI/IG B CIICIUAJIbHOCTD

BBenenue B HaHOMH)KEHEPHUIO

dusuka

duznueckas XUMHs

HeOpFaHI/I‘ICCKaH 1 OpraHnvYeCKas XuMHUs

2.2 JIuncuunJuHbl M MPAKTHKH, IJISI KOTOPHIX OCBOEHUE TAHHOW UCHHUILIMHBI (MOIYJIs1) HEOOXOAUMO KAK
npeanIecTBYIOIIEe:

Hpe)IJII/IHJ'[OMHaﬂ IIpaKTUKa

BrinonHeHue U 3a1uTa BEITYCKHON KBaNU()UKAITUOHHONW PabOThI

Hay‘IHO-I/ICCHGI[OBaTCHBCKaH pa60Ta

Mertoapl C])I/I3I/IKO-XI/IMI/I‘lCCKI/IX HCCIIeIOBaHUI

MaTepI/IaJIOBGI[eHI/Ie HaHOMAaTCpUaJI0OB U HAHOCUCTEM

DU3UKO-XUMHUYECKHE OCHOBBI HAHOTEXHOJIOTHH

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIIMTLINHBI
(MOZY.JIA)

YK-1: CriocofeH ocymecTB/IATH NOMCK, KPUTHYECKHUIl aHAIN3 U CHHTe3 MH(OPMAaLMi, IPUMEHATh CHCTEMHBbIH
MOAXO/ /LISl pellieHUsl MOCTABJICHHBIX 32124

3HaTh:

Jus moctmxenns YK-1.1: OCHOBHBIE TIOHSTHS U TEPMHIHOJIOTHIO B 00JIACTH HAHOCTPYKTYPHPOBAHHBIX MaTEpHAJIOB

Ymers:
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Jlns noctmxenuss YK-1.2: ocyniecTBIATh MOUCK, KPUTUICSCKUI aHAIN3 U CHHTE3 HHPOPMAIINH, TPUMEHSITH CHCTEMHBIH
MOAXOJI /IS PELICHHsI TOCTABJIEHHBIX 3a7a4

Baanernb:

Jsa moctmxenns YK-1.2: HaBpIkaMu ITOKNCKa HH(GOPMAIINH [T0 TEMaTHKE HAYTHO-HCCIEI0BATENbCKON paboThI

IK-1: Cnnoco6en OpPraHu3o0BbLIBATH NPOBEACHHE KOMIIVICKCHBIX HCCJIe0BAHUM CTPYKTYPbI U CBOMCTB
HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIITHOHHBIX MATEPHUAJIOB U BHEAPATDH PE3YJIbTAThI HCCJIeIOBAHUI B HOBbIE
TEXHOJOI'MA

3HaTh:

Juns noctmxenns [1K-1.1: 3akoHOMEpHOCTH CTPYKTYpooOpa3oBaHus, (pa3oBble MPEBPALICHUS B MATEpHAIaX, BIUIHAC
CTPYKTYPHBIX XapaKTEPUCTUK Ha CBOWCTBA MaTEPUAIIOB; XapaKTep BIUSHUS NeQEKTHOCTH Ha PEaKIMOHHYIO CIIOCOOHOCTD U
(hMBUKO-XMMHYECKHE CBOIICTBA TBEPIIBIX TEI

YMmers:

Js moctmxenns 11K-1.2: oneHNBaTh YCTOHYMBOCTE COBPEMEHHBIX MaTEPUANIOB (CTAOMIBHOTO TNO0 METaCTaOUIBHOTO
COCTOSIHHMS ), HCTIOJIb3Ysl 3aKOHBI (PU3MYECKOH XUMUK; MPOBOIUTH (PU3UKO-XUMUYECKUH aHAIIN3 IPOLIECCOB M MaTEPHUAJIOB;

Baanernb:

I[J'I}I JOCTUKCHUA TIK-1.3: HaBBIKaMu IMPOBCACHUA KOMILIICKCHBIX I/ICCJ'IG,I[OBaHI/Iﬁ CTPYKTYPBI 1 CBOICTB
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3UIITMOHHBIX MAaTE€PpUaJIOB U BHCAPCHUS PC3YJILTATOB I/ICCJTG)IOBaHI/Iﬁ B HOBBIC TCXHOJIOT'HHU

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI oﬁyl[amumﬁm JOJIKCH

3.1 |3narn:

3.1.1 | OCHOBHBIE TIOHSITHSI U COOTHOIIEHHUS; OCHOBHBIE KIIaCChl COBPEMEHHBIX MaTE€PUAJIOB, UX CBOMCTBA U 00IACTH
MIPUMEHEHUS; 3aKOHOMEPHOCTH CTPYKTYpooOpa3oBaHus, (pa3oBbie MpeBpalIlieHus B MaTepHrajax, BIUsSHUE
CTPYKTYPHBIX XapaKTEPUCTHUK Ha CBOWCTBA MAaTEPUANIOB; XapaKTep BIUSHUS IePEKTHOCTH Ha PEAKIIUOHHYIO
CrocoOHOCTh U (PU3UKO-XHUMUIECKUE CBOMCTBA TBEP/IBIX TEI; OCHOBHBIE TEXHOJIOTHIECKUE MTPOIIECCHI
MIPOU3BOJICTBA U 00PaOOTKM MaTepUANIOB; 3aKOHOMEPHOCTH MPOTEKAHUS TBEPAO(a3HBIX PEaKLUil Mpu
TTOJIYYEHHH Y DKCIUTyaTal[UH HEOPTaHMYECKUX MAaTePHAJIOB; METObI UCCIIEIOBAHNS TIOBEPXHOCTHBIX CBOMCTB
HEOPraHWYECKUX MaTEPUaJIOB.

3.2 | YMeTh:

3.2.1 | olleHHBATh YCTOWYMBOCTH COBPEMEHHBIX MaTEPHUAIOB (CTAOMIBHOTO MO0 METaCTaOMIBHOTO COCTOSHUS),
HCTIOJIB3YS 3aKOHBI (PU3UUECKON XUMHUH;, TPOBOJIUTH GU3UKO-XMMUICSCKUI aHAIH3 MIPOIIECCOB U MaTEPHAIIOB,;
HCTOJB30BaTh OCHOBHBIE XUMHUECKHE 3aKOHBI, TEPMOTUHAMUYECKUE CIIPABOYHBIC TAHHBIE U KOJTUIECTBEHHBIE
COOTHOLICHHS XUMHU U (PU3HKH [UIs perieHus Ipo(ecCHOHaNbHBIX 3aa4; paboTaTh C OCHOBHBIMHU
YCTaHOBKaMH U ITPpUOOpaMH (PH3UKO-XHMHUYECKOTO SKCIICPHMEHTA.

3.3 | Bmagern:

3.3.1 | HaBbIKaMK BBIOOPA MaTEpUAOB IS 33JaHHBIX YCIOBUH 3KCILTyaTalluy ¢ y4eTOM TpeOOBaHMit
TEXHOJOTHYHOCTH, SKOHOMUYHOCTH, HaJACKHOCTH 1 HOJITOBEYHOCTH, SKOJIOTHYECKUX MOCIICICTBUH; TEXHUKOH
MIPOBEICHHUS SKCIIEPUMEHTA C UCHONIB30BAHUEM METO0B CTPYKTYPHOTO aHAIN3a; METOAAMHU OIPEACIICHUS
KOHCTAHT PEaKLMil Pa3InyHbIX MOPSIKOB [0 Pe3y/IbTaTaM KMHETHYECKOTO SKCIIEPHMEHTA.

4. OFbEM JUCLUILJIMHBI (MOAY.IS)

O6wasn TpyaoemKocTb 73ET
YacoB 1o yueOHOMY IUIaHY : 252 Bunsl KOHTpONsS B ceMecTpax:
B TOM YHUCIIE
ayIUTOPHBIC 3aHITHS : 144 9K3aMEHBI 5
caMocTosATeNnbHas paboTa : 108 3aueTsl 4

5. CTPYKTYPA U COAEP)KAHME JJUCHUIIVIMHBI (MOYJIA)

Kon HaunmeHoBaHue pa3/1e/i0B U TeM /BU/A 3aHATHSA/ Cemecr | Hacos Jlutepartypa
3aHATH p / Kvpc
Pasznen 1. Beenenue.
1.1 Benenue. [Ipeamer u 3agauu Kypca. KOHCTpyKIIMOHHBIE MaTE€PUAIbL: 4 2 JI1.1 J11.2
METaJUIbl, HEOPTraHUYEeCKUE MaTepralibl (MUHEpabl, KEpaMUKa, CTEKIIO U JI1.3J12.1 J12.2
Tp.), OPTAaHUIECKUE TTOTUMEPHI K KOMIO3UTHI. /JIek/ J2.3J12.4
313233
1.2 Benenue. [Ipenmer u 3anaun kypca. KoHCTpyKIIMOHHBIE MaTepUaIbl: 4 36 JIT.1 J11.2
MeTaJUIbl, HEOPTraHUYEeCKUE MaTepralibl (MUHEpPANbl, KEpaMUKa, CTEKIIO U JI1.3J12.1 J12.2
Tp.), OpraHUYECKUE TTOTUMEPBI U KOMIO3UTHI. /Cp/ J2.3J12.4
01323354
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Pasnen 2. PeanbHasi cTpyKTYpa TBEpIOro Teja
2.1 Knaccugukarus TBepao(ha3HbIX MaTEpPHATIOB. ATOMHAS CTPYKTYpa 4 2 JIT.1JI1.2
TBEpABIX Tell. /JIex/ JI1.3J12.1 J12.2
J2.3J12.4
2102233
2.2 XuMHUecKast CBA3b, CTPYKTYpa W (PU3UUECKHE CBOWCTBA 4 2 JIT.1JI1.2
TBEp/bIX Tell. PeanbHas CTpyKTypa TBEpAbIX TeEIl. JI1.3712.1 J12.2
/JTex/ J2.3J12.4
212233
2.3 CTpoeHre METAIIOB U CIIaBOB. AMOpP(HBIE METAIIMUECKHE MaTEPUAITbI. 4 2 JIT.1JI1.2
Kepawmuxka /JIex/ JI1.3J12.1 J12.2
J2.3J12.4
2102233
2.4 PeanbHas crpykTypa TBeporo tena. /IIp/ 4 10 JIT.1JI1.2
JI1.3J12.1 J12.2
J2.3J12.4
212233 24
Pa3gen 3. 3akonbl U MexaHu3MbI AU y3uu
3.1 Huddysus. Koadpduuuentsr quddyzuu. /Jlex/ 4 2 JI1.1J11.2
JI1.3J12.1 J12.2
J12.3712.4
313233
32 3nayeHue napameTpoB 1uddysun. JedekTsl B TBEpAOM Tene U 4 2 JI1.1J11.2
UG Gy3HOHHAS TOABUKHOCTD. /JIek/ JI1.3712.1 J12.2
J12.3712.4
313233
33 3akoHbI U MexaHu3MbI quddy3un. /TIp/ 4 14 JIT.1JI1.2
JI1.3J12.1 J12.2
J12.3712.4
01323354
3.4 CooO1IeHus Mo TeMaM caMOCTOSATeNbHON paboTsl. /IIp/ 4 4 JIT.1 JI1.2
JI1.3J12.1 J12.2
J12.3712.4
01323354
Pa3nen 4. XuMuueckass KHHETHKA
4.1 Xumudeckast kKnHeTHka. KinaeTnka peaxnuii nenoro mopsinka. /JIex/ 4 2 JI1.1 J11.2
JI1.3J12.1 J12.2
J2.3J12.4
313233
42 MeTtob1 onpenenieHus nopsiaKa peakuuu. BiusHue TemnepaTypbl Ha 4 2 JIT.1JI11.2
CKOpPOCTh XUMHUECKHX peaxiuid. /JIex/ JI1.3J12.1 J12.2
J2.3J12.4
313233
43 Kunernka cnoxsbpix peakiuil. Kunernka rereporeHHbIxX 4 2 JI1.1 J11.2
mporeccos. /JIek/ JI1.3J12.1 J12.2
J2.3J12.4
313233
4.4 Xumnueckast kuaetuka. /I1p/ 4 22 JI1.1 J11.2
JI1.3712.1 J12.2
J2.3J12.4
31323354
4.5 CooOIIIeHus 1o TeMaM CaMOCTOSATENLHON paboTsl. /T1p/ 4 4 JIL.1J11.2
JI1.3712.1 J12.2
J2.3J12.4
01223324
Pazgen S. OcHoBbI pu3nyeckoii XMMHHU NOBEPXHOCTHBIX SBJIEHHUI
5.1 PoJib TOBEPXHOCTHBIX SIBJICHUH B pa3iIM4IHbIX Tporieccax. OCOOCHHOCTH 5 2 JIT.1JI1.2
CTPOCHHS ITIOBEPXHOCTH HEOPTraHNUECKUX MaTepraioB. /JIex/ JI1.3J12.1 J12.2
J2.3J12.4
2102233
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ctp. 6

5.2 IToBepxHOCTHASI TOABUKHOCT. AncopOrust. /JIex/ 5 2

JI1.1J11.2
JI1.3712.1 J12.2
J12.3712.4
013233

53 Ancop61us u3 pacTBopa. [10BbIIIICHNE aKTHBHOCTH BEIIIECTBA B 5 2
JICIIEPCHOM COCTOSTHHH. /JIex/

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3712.4
013233

5.4 OCHOBBI (PU3NIECKOI XMMHUU MMOBEPXHOCTHBIX siBIeHUH. /TIp/ 5 14

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3712.4
01323354

5.5 IToBepxHOCTHBIE siBICHUA. Ancop6ius /Cp/ 5 24

JI1.1J11.2
JI1.3712.1 J12.2
J12.3 J12.4
01323354

Pa3znen 6. [lpupona akTHBHOTO COCTOSTHHUS TBEPABIX (a3

6.1 Pornb TBepmoda3HbIX peakiyii B COBPEMEHHBIX TEXHOJIOTUSIX. AKTHBHOE 5 2
COCTOSIHHE PEareHTOB H €T0 poJb B TBepAO(a3HEIX mporeccax. /Jlex/

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3712.4
313233

6.2 AKTHBUpOBaHHE TBepAO(ha3HBIX pPeareHTOB. AKTUBUPOBAHUE TBEPIBIX 5 2
(a3.MexaHndeckoe akTUBHpoBaHue. /JIek/

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3712.4
313233

6.3 TepmoanHaMuueckasi TeOpHst TBEpAO(HAa3HOTO B3aUMOACHCTBHSL. 5 2
Kunetnka TBepaohas3HeIx peakimii /JIek/

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3712.4
012233

6.4 IMpupoga akTUBHOTO COCTOSHUS TBepAbIX (a3 /Ip/ 5 20

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3712.4
010232354

6.5 Coo0bmieHnst o TeMaM CaMOCTOSATeNbHOU padoTsL. /IIp/ 5 4

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3712.4
01023354

6.6 Teepaodasnsie peaxnuu. I[Ipaposa aKTHBHOTO COCTOSHHS TBEPBIX 5 24
¢a3 /Cp/

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3712.4
01023354

Pa3nen 7. ®u3nko-xumusi WICKTPOXUMHUYECKHUX ITPOLeCCOB

7.1 deHoMeHOJIOTHYeCKas TeOpUs IeKTporiepeHoca. Trepabie 5 2
NIEKTPOIUTHL. DIEKTPOABUKYIIIE CHUIIBI U 3IEKTPOTHBIHA
noteHrman. /Jlex/

JI1.1 J11.2
JI1.3J12.1 J12.2
J12.3712.4
01035233

7.2 JIBOWMHOM 3J1eKTpUYECKUl CIOH U AIIEKTPOKAIUIUIPHbIE 5 2
SIBIICHHS. DNeKTpoxuMuueckue menu. /Jlex/

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3712.4
0103233

7.3 HexoTopbie acriekTsl MPHUKIATHON 3JIEKTpOXUMUH. /JIek/ 5 2

JI1.1J11.2
JI1.3J712.1 JI12.2
J12.3712.4
2102233

7.4 OU3NKOXUMUS IMEKTPOXUMHUUECKUX TporieccoB. /TIp/ 5 16

JI1.1J11.2
JI1.3712.1 JI12.2
J12.3712.4
0103023354
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7.5 DU3NKO-XUMUS IJICKTPOXUMUIECKUX TiporieccoB /Cp/ 5 24 JIT.1JI1.2
JI1.3J12.1 J12.2
J2.3J12.4
21223324

6. POH/I OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

KontponbHbie paboThl, TecThl; TeMbl caMOCTOSITENBHOM paboThl; BOmpock k 3aueTy/sK3aMeHy

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS M MHbIE MATEPHAJIbI ISl TeKYyLIeil aTTecTauuu

Kontponsnast Ne 1.

1. Haiitu ko3 ¢uuuent nuddysun D Bogoposa Ipu HOPMAaIbHBIX YCIOBUSAX, €CIH CPEIHsS IJIHHA CBOOOIHOTO
npobera A = 0,16 MKM.

2. Haiitn ko3¢ ¢umment quddysmn D remms npu HOpMaIBHBIX YCIOBHUSX.

3. Omnpenenuts ko3 duiteHT auddy3un KUCIOpoAa MPHU HOPMAIBHBEIX YCIOBUSIX. D(P(EKTHBHBIN THaMETp MOIEKYI
KHCIIOpO/1a MPUHATH paBHbIM 0,36 HM.

4. Haiitn koad¢umment quddysun D u Ba3kocts 1 Bo3myxa npu gasieHnd p = 101,3 kIla u remmepatype t = 10 oC.
Juamerp Monexyn Bozayxa 6 = 0,3 HM.

5. Koadpuuuent nquddy3un u BI3KOCTH BOJOPOAA MPU HEKOTOPBIX YCIOBUsAX paBHbl D = 1,42*10-4 m2/c, n = 8,5
MmkITa*c.

6. Ha¥iTu BS3KOCTH a30Ta MPU HOPMAIBHBIX YCIOBHAX, eciu kKodpdunuent auddysnu mis vero D = 1?42*10-5
Mm2/c.

O06001maroriee 3aHATHE 110 KHHETHKE.

1. KoncranTa ckopocrtu peakuuu A(t.) + B(r.) — D(r.) paBaa 0,3 1 Monb-1*c-1. CKOpOCTh peakiyi MOKHO OIHUCATh
ypaBaenueM v = k[A][B]. HauanbHbie KOHIIEHTpaIu peareHToB paBHbl 0,04 u 0,06 Monp*1-1.

2. Bo cKONBKO pa3 yBeTHYUTCSI KOHCTAHTAa CKOPOCTH PEaKI[UK IPH MOBBIIIEHIH TeMIlepaTyps! Ha kaxasle 10 0C, eciu
MOBBIIIEHHE TEMIIEPATYPhl CUCTEMBI Ha

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

3. Xummueckas peakin npu 10 0C 3axanunBaercs 3a 16 mun. ITpu xaxoit Temneparype oHa 3akoH4YHTCA 32 1 MuH. [Ipn
TeMITepaTypHOM Kod(duituente y = 2.

40. DHeprus aKTUBAIIUK PEAKIIUU Pa3IoKEHHs ClIa3MOJIUTHHA B pacTBope paBHa 74 kJ[/Monb. Paccunraiite
TeMITepaTypHbIi ko3 duimenT KoHCTaHTH cKopocTH B HHTepBaie 20-80 0C.

4. Ipu aBapusix Ha ADC nossngercs uzoron 1311, mepruon nmomypacnana KOTOpOTo cocTanisieT 8 cyrok. CKOIbKO
NOTpeOyeTCst BpEMEHH, YTOOB! aKTHBHOCTh PaJJMOHYKIIEn1a cocTaBmiIa 25% 0T HavyaibHOH?

5. Kaxas u3 peakiuii — mepBoro, BTOPOTro WM TPETHETO MOPSIIKA — 3aKOHUUTCS OBICTpEe, €CIIM Ha9adbHbIE KOHIIEHTPALIH
BEILECTB PaBHBI | MOJIb JI-1 ¥ Bce KOHCTaHTBI CKOPOCTH, BBIPAKEHHBIE Yepe3 MOJIb -1 U ¢, paBHBI 1.

6. HaitmuTe mepuo moyrynpeBpanieHus BeniecTs A B o0patumoit peakimu 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 3HaueHuH k2 BelecTBo A HUKOT/Ia He CMOXKET pacmacThes Ha 1/3?

Konrponsnas padota Ne 2.
BAPUAHT 1.

1. BemectBo A cmemanu ¢ Bemecrsamu B u C B paBHbIX KoHIEHTpauusx 1 Moib a-1. Yepes 1000 ¢ octanock 50%
BemecTsa A. Ckonbko BemecTsa A octanercs uepe3 2000 ¢, ecnu peakiusi UMeEeT:
A) HyneBoif; b) nepsblif HOPAIOK.

2. Peakmus paznoxkenns 2HI — H2 + 12 nmeer BTOpoit mOpsiIok ¢ KOHCTaHTOH ckopoctr k = 5,95%106 1 Monb-1c-1.
BeramcnuTe ckOpocTh peakiiiy IpH AaBIEHHH HOoxoBogopoaa 1 6ap u Temmepartype 600 K.

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

4. Kakue u3 NEPCUYUCIICHHBIX BEJIMYUH MOTYT IIPUHUMATD OTPHUIATCIIbHBIC 3HAUYCHU A
CKOPOCTB pCaKIH, NOPSAAOK PCAKIINHU, MOJICKYIISIDPHOCTh PCAKIINU, KOHCTAHTAa CKOPOCTH, CTCXI/IOMeTpI/I‘{eCKI/Iﬁ

k03¢ punneHt?

5. KoHcTraHTa CKOPOCTH peakiyy MepBOTO MOPsIIKa
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2N205(T) = 4NO2(1) + 02(r)
Ipu 25 0C paBHa 3,38*10-5¢-1. Uemy paBeH mepuoa noiypacmaga N205?

6. Peakuust mepBOro mopsika MMEET SHEPTHI0 aKTUBALIUY 25 KKall MOJIb-1 U PeIdKCIOHEHIIHAIBHBIN MHOXHTETH 5 1013 c-
1. Ilpu xakoil Temneparype BpeMs oJypaciaia JUlsl JaHHOM peakuuu cocTaBuT 1 Munyry?

BAPUAHT 2.

1. BemectBo A cmemanu ¢ BemectBamu B u C B paBHbIX KOHIeHTpanusax 1 monb 1-1. Yepes 1000 ¢ ocranocs 50%
BemectBa A. Ckombko BemectBa A octanercs uepes 2000 ¢, eciy peakiusi UMeeT:
A) HyneBoit; b) BTOpoii mopsaok.

2. KakoB mopsiIoK peakiyy, i KOHIIEHTPAIHS UCXOTHOTO BEeIIeCTBAa TMHEHHO YMEHBIIAETCS CO BPEMEHEM.

3. HaitmuTe Bpems, 3a KOTOpOe BelecTBO A pacrmagaercs Ha 1/3 B oopatumoii peakiuun A—B ([B]0 = 0). [Ipu kakom
MUHHMAaJIbHOM 3HaueHUH k2 BEeCTBO A HUKOT/Ia HE CMOXET pacrmacThes Ha 1/3?

4. Kakvie U3 mepevyrcieHHbIX BEIMYUH MOTYT IPHHUMATH JPOOHBIE 3HAYCHUS:

CKOPOCTh PEaKLUH, TOPSIOK PEaKIIUH, MOJICKYISIPHOCTh PEaKIUU, KOHCTAHTa CKOPOCTH, CTEXHOMETPUICCKHUI

K03 punmeHT?

5. B HexoTOpOif peakiuu npu N3MEHEHNH HavambHOH KoHIeHTparmu oT 0.502 o 1.007 mons*n-1 nepuox mosrypacnana
ymensuics ¢ 51 1o 26 c. Onpenenure NOpsiAOK PeakMu U KOHCTaHTY CKOPOCTH.

6. Peaxiysi nepBOro nopsiika UMEET 3HEPIUI0 aKTUBALUY 25 KKal MOJIb-1 U Ipea3KCIIOHEHIIMAIbHbIN MHOKUTENb 5 1013 c-
1. ITpu xakoii TemnepaType BpeMsl ofypaciaja Uit JaHHOH peakuuu coctaBuT 30 gHeit?

ITpumep TeCTOBOIO 3aJaHUS:
1. Kak Ha3pIBaeTCs CBOHWCTBO, COCTOSIIIEE B CIIOCOOHOCTH BELIECTBA CYIIECTBOBATh B PA3TUUHBIX KPUCTAITUIECKIX
MOIUGHUKAIHIX ?

1. [omamopdusm,
2. W3omerpus,

3. AHu30TpOMIUS,
4 Texcrypa.

2. ®opma SIMOK TpaBIeHHUS Ha MOBEPXHOCTH MOHOKPHCTAIJIA OMPEICISCT:
A) cTeneHb COBEPILICHCTBA MOHOKPHCTAJLIA,
B) opuenTanuio KpucTamuiorpahuIeckux MmIOCKOCTEH,
B) Bemunny BexTopa broprepca,
I') Bug nucinokanuu.

3.C YBCJIIMUCHUCM CTCIICHU NICPCOXJIAKIACHUS TP KPUCTATITIN3alUU MCTAJIJIOB CTPYKTYpAa CTAHOBUTCS:

a) KpynHokpucramnudeckoi,

b) MenkoKkpHCTaIINYeCcKOH,

c) He uzmensiercs,

d) B 3aBECHMOCTH OT IPHPOIBI MaTepHaga MOXET OBITh KaK KPYITHO KPHCTAJUTMYECKOH, TaK U

MENKOKPUCTATIINYECKON.

4. KOMHOHGHTBI, HE CHOCO6HLI€ K B3aUMHOMY PaCTBOPCHHUIO B TBEPAOM COCTOSAHHUU U HE BCTYIAOIINE B XUMHUYCCKYIO
peakumio ¢ 00pa3oBaHUEM COEANHEHUS 00Pa3yIoT:

1. TBepabIE PACTBOPHI BHEIPEHHSI,

2. XUMHUYECKUE COCAMHEHHUS,

3. cmecH,

4. TBep/bIE PACTBOPHI 3aMEILICHHS.

5.0t1cyrcTBHE COOCTBEHHOTO 00BhEMA XapaKTEPHO JIIS:

. KUJKOCTH,

. Tasa,

. TBEPIIOTO TeNa,

. METaJa.

. Kakne nedexTsl KpucTayuIn4ecKoi pereTKy sBISIOTCS JIMHEHHBIMU ?

o AW =

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I HpOME)l(yTO‘[HOﬁ aTrecTalumn

Bomnpocs k 3auery (4 cemectp)

1. Kpucrannuueckas crpykrypa

A) Kpucramminaeckne CHCTEMBI B IPOCTPAHCTBEHHBIEC PEIIETKN
b) Kpucrammnueckne CTpyKTyphl METaJLIOB
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B) Kpucrammnueckne CTpyKTyphsl KepaMHIEeCKHX MaTepHaIOB
I') kpucTamImaeckue CTPYKTyphl HOJIUMEPOB.

2. edexTsl B KpUCTaiax

A) Toueunbie 1eheKTHI;

b) Iucnokarmuu;

B) Mex3epeHHbIe TPaHHIIBL

3. Auddyzus

A) OcHOBHBIE 3aKOHBI THDDY3HH;

b) Koaddurmment muddy3nu

B) Aromucruueckuii MexaHu3M JuQQy3un B TBEPIOM Tele
I') Xumundeckas nuddysus.

4. XuMuueckasi KHHETHKa

A) OCHOBHBIC MTOHATHUS XUMUYECKOW KUHETHKU;

b) Kuneruka peakiuii 11enoro nopsaxa;

B) Metoas! onpeneneHus Nopsiika peakuuii;

I') BnustHue TeMmepaTypsl Ha CKOPOCTh XMMHYECKOH PeaKIny;
) Kunerrka cloxHBIX peakLUui.

Bompocs! k sx3ameny (5 cemectp)

L. KoHCcTpyKIIMOHHBIE MaTepHaibl: METallIbl, HEOPraHUUECKUEe MaTepHaibl (MUHEpasbl, kepaMUKa, CTEKIO U IIp.),
OpTaHWYIECKHE TTOJUMEPHI M KOMITO3HTHL.

2. Knaccupukanums TBeproda3HeIX MaTepHaosB.

3. OCO0EHHOCTH KPUCTAJUINYECKOTO CTpoeHus BeuiecTBa. OCHOBHBIE THIbI KPUCTAIMUECKUX pelieTok. [lapamerpsl
KPHUCTAJTNUECKOH PEILETKH.

4. Kpucranns! ¢ noHHoit cBs3bto. [lossipHblil TUII CBsI3M MoeKyisipHble KpuUcTaiuibl. MHTEpMeTammast

5. AMop(dHBIE MeTaITHYECKHE MaTEepPHAIbL.

6. [lepcnextuBHas kepamuka. CTpykTypa, cBoicTBa. O01acTh NPUMEHEHHUS.

7. JledexThl KpHCTAIUINYECKOTO cTpoeHms. Todeunsle nedekTsl. Aucmokanun. Mex3epeHHbIe rpaHuIsl. Da3oBbe
TPaHHUIIBL.

8. OcHoBHBIE (a3bl B cIulaBaX. TBepible pacTBOPHI BHEAPCHUS, 3aMELICHHS, BBIYUTAHUS.

9. OcHoBHbIe (a3bl B clulaBax. XHMHYecKHe coequHeHus. MexaHudeckne cmecn. OCOOCHHOCTH KPUCTaUTH3aN
cmaBoB. [TonrmopdHBIe MpeBpameHus.

10. Poms mu¢dysun B coznannm HOBBIX MaTepuanoB. OcHoBHEIE 3akoHEI nuddy3un. IlepBoe ypaBHeHue Duka.
Bropoe ypaBuenue ®uka.

11. Koah¢pummentsr muddysnn. DxcrepruMeHTalIBHBIE METOIBI UX ONpeIeNICHNUS.

12. 3HaveHne mapamerpoB AU (Qy3UH B MeTayuIaX, CIUIaBaxX W HEMETAJUIMYECKUX MaTephaliax.

13. Hedextbl B TBepAOM Tene U AU Py3HoOHHAS MOABHKHOCTb. XUMUUecKas Aupy3us.

14. B3anmuas muddy3ust B crutaBax 3amerinenus. Dddext Kupkenaamia. Ddpdexkr dpenkens.

15. TBepaodasHple peakIuy MPH TIOTYyICHAH M AKCIUTyaTalli HEOPraHMYECKUX MaTephasoB.

16. Xumugeckast knHeTHKa. OcHOBHBIE NOHATHSA. CKOPOCTh XUMHUYECKOH peakinuu. MeToIsl H3MEPeHUSI CKOPOCTH
XMMHUYECKUX peaKuuil.

17. Kunernka peaxuii neiaoro nmopsjaka. Merobl onpeeneHus mopsaaKka peakiuu.

18. BnusiHue TemmnepaTypsl Ha CKOPOCTh XUMUYeckux peakiuil. [IpaBuno Banr-T'odda. YpaBuenue Appenuyca.
DHeprus akTUBAIIHY.

19. Kunernka rereporeHHbIX peakiuid. [IpyHINI HE3aBUCUMOCTH XUMHYECKUX PEaKLUil.

20. BremHsas u BHyTpeHHsAS Maccoriepenada. KnHernka kpucrammsanuy. Peaknnu ¢ ydacTHeM TBEpIBIX Tell.

21. Poinb nOBEpXHOCTHBIX SIBICHUI B pa3IM4HbIX IpolLieccax. Y AenbHas IOBEPXHOCTHAs 3Heprus. IloBepxHOCTHOE 1
Mex(asHoe HaTshKkeHue. [IoBepXHOCTHAs SHEPTUsI TBEPABIX TEIl.

22. Oco0GeHHOCTH CTPOEHHUS TOBEPXHOCTH HEOPraHWYECKUX MaTepualioB. PeanbHast M aTOMapHO- 4HCTas
MIOBEPXHOCTb.

23. MeTto1bl MOJTy4eHHsI aTOMAPHO — YMCTOM MOBEPXHOCTU. MeToAbl MCCIel0BaHUSI TOBEPXHOCTHBIX CBOMCTB
HEOPraHMYECKUX MaTepPHasoB.

24. IToBepxHOCTHAS TTOIBIKHOCTE. TepMOIMHAMHYECKOE PAaBHOBECHE CHCTEM C MOBEPXHOCTHOH 0OJIACTHIO.
Ypasuenue FOnra Jlannaca. Ypasaenust Tomcona u OctBanpia.

25. AncopOuust. AncopOuusi ra3oB U MapoB Ha TBEpAOH MOBepXHOCTU. [loBepXHOCTHBIE Ipynnbl. AncopOuus Ha
OJHOPOIHOHN ITOBEPXHOCTH. AIcOpOLHs Ha HEOJHOPOAHBIX MOBEpXHOCTX. [lopHcTOCTS.

26. I'parnma pa3zmena TBepHoe Telno — KHUAKOCTh. CMaunBaHme. AncopOmnmst n3 pactBopa. [IoBBIIICHNE aKTHBHOCTH
BEI[ECTBA B TUCIEPCHOM cocTossHUH. HaHOMaTepuaisl

27. Ouznko-xumudeckre (HakTophl, ONPEACIISIONIEe MEXaHU3M TBepaoGa3HbIX peakiyil. TBepaodasHble peakuuu
TIPY TTOJTYYeHUH U SKCILTyaTallUl HEOPTaHHIECKIX MAaTEPHAIOB.

28. [onsTHE «aKTHBHOTO COCTOSHUS». CHOCOOBI OLEHKH aKTUBHOTO COCTOSIHHS TBepAbIX (a3. VHTerpanbHbie
Mmerosl. uddhepeHiaabHbie METOIBL.

29. CrnocoOb! akTHBUPOBAHUS TBEPABIX peareHTOB. MexaHW4eckoe aKTUBHPOBAaHHE WHAMBHAYaIbHBIX PEarcHTOB U
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UX CMecH. AKTHBHPOBaHHUE TBEPA0(DA3HBIX peareHTOB H3MCHEHNEM UX XUMHUYECKOH W TePMUYECKOH PEIBICTOPHH.

30. AKTHBHPOBaHKE TBEPIBIX (a3 BBEACHHEM MHKPON00aBOK. AKTHBHPOBAHHE PEAKIMOHHBIX CMeced B Iporiecce
TBEpAO(A3HOrO B3aUMOJEHCTBUS. AKTUBUPOBAHUE TBEPBIX (a3 BBEICHUEM MHUKPOI00aBOK. AKTUBUPOBAHHUE PEAKIIMOHHBIX
cMecell B poriecce TBepAo(ha3HOro B3auMOAEHCTBIS. MeXaHHYecKoe aKTHBUPOBAHHE.

31. Pouib TBeptoda3HbIX peakiuii B COBPEMEHHBIX TeXHOJOTHAX. OCOOCHHOCTH TBEpA0(a3HBIX pEakIfid ¢ ydacTHEM
BEILECTB C KOBAJIEHTHO-UOHHOM CBS3bI0.

32. deHoMeHoIorHYecKasi TEOpHs dJIEKTpornepeHoca. TBepaple IEeKTPOJIUTHL. Y paBHeHHe BarHepa.

33. DONEKTPOABMKYIIME CHIIBI M 3JIEKTPOIHBIN MOTeHIHal. PaBHOBECHBIN AJIEKTPOIHBIN MOTEHIIUAT U €T0
3aBHCHUMOCTH OT KOHIICHTPAI[H PEareHTOB.

34. XuMHUYeCKUue UCTOYHHUKHM TOKA. TOIUIMBHBIE 37€MEHThl. PaBHOBECHBIN AJIEKTPOIHBIN TOTEHLIMAT U €ro
3aBUCHMOCTh OT KOHIIEHTPAI[UH PEareHTOB. XUMUYECKHE UCTOYHHUKHU TOKA. TOITMBHBIE 2JIEMEHTHI.

35. JIBOMHOM 3IIEKTPUYECKUM CION U 3IIEKTPOKAIWUIAPHBIE SIBICHUS. YpaBHeHUe I. JlunnMana. YpaBHeHue
OpymMKuHa.

36. Knaccudukanus remneii. DnexkTpoaHble moTeHnansl. Kitaccudukarus 31ekTpooB. [ToTeHImoMeTpust

37. DJIEKTPOXUMUYIESCKUE TPOIIECCHI MOJYyICHHSI M paQUHAPOBAHKS METAJIOB B BOJHBIX U PACIUIABICHHBIX COJICBBIX
AIEKTPOJIUTAX

6.4. Kputepuu oneHuBaHUA

CreneHb ycBOGHHS MaTepHaia JOJDKHA OBITH MPOJIEMOHCTPHPOBAHA MPH BEINTOJHEHHH KOHTPOJIBHBIX Pa0OT B TCUCHHE
ceMecTpa: CTYJEHT JOJDKEH YCIEIIHO CAaTh KaXKIyro U3 IBYX MPeII0KEHHBIX KOHTPOIBHBIX PabOT 110 OCHOBHBIM pa3enam
JMCLUIUIMHEL B citydae, ecnu cTyneHT He cjal Kakue-I1100 KOHTPOJIbHbIE paboThI B TEUCHHE CeMECTpa, TO Ha JIOIyCKe K
9K3aMeHy €My IIPeAIaracTcsl peluTh 3aJauu 110 COOTBETCTBYIOLIMM TeMaM. B kauecTBe 1OMONHUTENbHBIX KPUTEPUEB
MPOBEPKH CAMOCTOSTENBHON pabOTHI CTYIEHTOB BBICTYIICHHE CTYAEHTOB II0 COOTBETCTBYIOIINM pa3enaM, MPeaI0KEeHHbIM
B Kau€CTBE BBIIOIHEHUSI CAMOCTOSITEIbHON pabOThI.

7. YHEBHO-METOJNYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE JUCHUILIJIMHBI (MOAY JISA)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTODBI, 3arnaBue WznarensctBo, | Pecypc
JI1.1 | KyxoBunkuit A. A., | Puzudeckass XUMHS: yIeOHUK AJISI CTYICHTOB Mockaa:
[IBapuman JI. A. METaJUTYpPTrU4eCKUX CIIEHNaIbHOCTEN By30B Merannyprus,
1987
JI1.2 | Ctpombepr A.T"., Om3ndeckas XUMHS: YI€OHUK JUIS CTYACHTOB BY30B M.: Beicin. mik.,
Cemuenko /1. T1. 2003
JI1.3 | KyxoBunkuit A. A., | Pusndeckass XUMus: y1eOHUK IJIs1 BY30B Mocksa:
[IBapuman JI. A. Merannyprus,
1976
7.1.2. Jlono/iHUTeIbHAA JIUTEPATYpPa
ABTOpBHI, 3amiaBue WznarensctBo, | Pecype
JI2.1 | BopoOseBa O. I, IIpakTHKyM IO HEOPraHUYECKOW XUMUHU Mocksa :
HynaeBa K. M., W3narenscTBO
Kucenes 10. M., MI'Y, 1994
Kopenes 10. M.,

Cybbotuna H. A.,
3nomanos B. II.

JI2.2 |Yeborun B. H. dusnueckasi XUMHUs TBEPAOTO Tena M.: Xumust, 1982
J12.3 | KyxoBunkuit A. A., | KpaTkuit kypc puszndeckoi XUMUH: YICOHHUK TS Mockga:
IBapuman JI. A. METAJUTyprHYECKUX CIENUaIbHOCTEN By30B Merannyprus,
1979
JI2.4 | Kupees B. A. Kpatkuii kypc ¢pusnueckoit XuMun: yaeOHUK 1151 Hexumudeckux | M.: Xumus, 1970

CIIeIIMaIbHOCTEH BY30B

7.2. IlepeueHsb pecypcoB HHGOPMALHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"

D1 |Jlanb [DOnekTpoHHBIH pecypc] : anekTpoHHO-0nbIHoTeuHast cucrema (ObC) / m3matenscrBo Jlane. URL:
http://e.lanbook.com/

D2 | YHuBepcureTckas 6MOnuoTeka oHJIaiH [DIeKTPOHHBINH pecypc] : aaekTponHo-0ubnuoreunas cuctema (ObC) / OO0
Jupextmenua [Maomumunar. URL: http://biblioclub.ru/

93 | IOpaiT [DnekTpoHHbIH pecype] : aeKkTpoHHO-0nbaroTeuHas cucrema (IbC) / m3natensctBo FOpatit. URL:
https://biblio-online.ru
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94 | eLIBRARY.RU [3nekTpoHHBIH pecype] : anekTpoHHas oubnmoteka / Hayd. sanextpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyeHmne

MS Office365

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

7.3.2 IIpodeccuonasibHbIe 6a3bl JAHHBIX U HHGOPMAIHOHHO-CIIPABOYHbIE CHCTEMBI

1. DneKkTpoHHBIH KaTajaor HaydHoU onbmuorekn Yenl'V [DnekTpouHblil pecype] : 6a3a mannbix / Yensto. roc. yH-T. —
Yenssounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaisl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrn. — Pexkxum octyna: TOJIbKO K3
CeTH yHuBepcuTeTa. — TeKCT : 3JIeKTPOHHBIM.

3. Web of Science : MynbTHANCIHIUINHAPHAS pedepaTHBHAs 6a3a qaHHBIX / kommaHus Thomson Reuters. — Pesxxim mocryma:
JU1s 3apeructpup. nois3osateneil Yenl'yY. — Tekcr : 2IeKTpOHHBII.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexum goctyna: mis
3apeructpup. nonp3oBateneid Yenl'Y. — TekcT : 3MeKTpOHHBIH.

5. Springer Link : [caift]. — URL: http://link.springer.com/ — fI3. anrmn. — PexuM nocTymna: 1uis 3aperucTpup. MoyIb30BaTenei
YenlV. — TekcT : 31eKTpOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJY JIA)

OcBoeHUe AUCIUILIHHBI OCYIIECTBISIETCA B Y4€OHOH ayJUTOPUHU NIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 cTyaeHToB. Ecin
3aHATUS BEAYTCS AN MOTOKA CTYJIEHTOB, TO IUCIMILUIMHA BEJETCS B IEKIIMOHHON ayAUTOPUH MIEPBOTO KOPITyCa,
paccuuranHoi Ha 100 CTyqeHTOB.

JIst ycHemHoro 0CBOSHHS IUCLMILTHHBI ayTUTOPHS JOIDKHA OBITh 000py0oBaHa My/IbTUMEANHHBIM KOMIIIEKCOM U SKPaHOM
JUIS JEMOHCTPALUM CIaliIOBBIX NIPE3CHTALIUMI.

Vlcrionp3yroTest 3MeKTpOHHBIN YHTATBHEINA 321 HaydHol 6ubmmorexn Yenl'VY (ayauropus 206) u yaeOHast mabopaTopus
BBIYHUCIIUTENBHOHN (pr3nku kadenpsl TeopeTndeckoit hpusuku (ayauropus 222) It CaMOCTOATENbHON pabOTHI CTy/IeHTa,
OCHAIIIEHHbIE TIEPCOHATIBHBIMU KOMIIbIOTEPaMHU, MYJAbTUMEINHHON anmnapatypoil. B aynutopusx obecneuer JOCTYI K
Pa3IMYHOMN CIPaBOYHON JIUTEPATYPE, SHIMKIIONEUSIM, OnOIMorpaMuecKuM 1 MOJTHOTEKCTOBBIM 0a3aM JJaHHbIX,
nH(pOpPMaMOHHBIM pecypcaM «HTepHeT».

OO0ydJeHre HHBAJIMOB ¥ JIAI] C OTPaHIMYCHHBIMHA BO3MOKHOCTSIMH 30POBbSI OCYIIECTBIISIETCS C IPUMEHEHHIEM CIIETYIOIIETo
CIIEIMAIBHOTO 000PYIOBAHUS:

a) JUTS JIHIL C HApyIIEHHEM ClTyXa (aKyCTHYECKHI YCHIIUTENb W KOJIOHKH, MYJIbTHMEIUHHBIN POEKTOP);

0) U1 U1 ¢ HAapyIIeHneM 3peHHs (MYIbTUMEUIHHBIN MIPOEKTOp (MCHOIb30BaHNE PE3CHTALNN C YKPYMTHEHHBIM TEKCTOM);

B) JUTS JIMILI C HAPYIICHHEM OTIOPHO-JABUTATENBHOTO anmapara (IepcoHANbHbIE MOOHIBHBIC KOMITBIOTEPEI — HETOYKH).

9. METOAMUECKUE YKA3AHMUS /151 OBYUAIOIIMXCS IO OCBOEHMIO MCLIUILINHBI (MOIY.JI5)

ITpu M3y4eHny aHHOW MCIUILIMHBI HCIIOIB3YIOTCS JEKIMOHHbIE, IPAKTHUECKHIE 3aHATHSI M CAMOCTOSATENbHAas paboTta
CTyZIeHTOB. M3y4aTh MaTepHal Hy)HO IOCIIEI0BATENILHO, COTIACHO JIEKIIMOHHOMY MaTepHaIly, PyKOBOJCTBYSChH IPOTPaMMOi
Kypca C HCIOJIb30BaHNEM PEKOMEHIOBAaHHBIX YI€OHHKOB U mocoouil. Ecium B mporiecce n3ydeHns: MaTeprana BO3HUKAIOT
BOIIPOCHI, TO HEOOXOIMMO OOPATHTHCS 32 KOHCYJIbTALMEN K PETo/IaBaTelto.

Ha npakTH4yecKux 3aHATHAX pacCMaTPHBAIOTCSl OCHOBHBIEC METOIBI M IPHEMBI PEIIeHHs 3a4a4 M0 (PU3NKO-XUMHIECKUM
OCHOBaM MaTepHaJIoBeAeHHs. PexoMeH IyeTcs mepes KaKIbIM IPaKTHIECKIM 3aHATHEM BEIITOTHHUTE JOMAITHee 3aJJaHue, YTO
MIO3BOJIUTS JIydIlle YCBOUTD IPEABIAYINI MaTepHall, ¥ H3ydaTh COOTBETCTBYIONIHI JICKIIMOHHBIN MaTepua mepes
OYepeHBIM NIPAKTHIECKUM 3aHATHEM.

Ba)kHBIM MOMEHTOM TPH M3y4EHUH JIF000H AUCIUILUINHEI SIBISETCS] OPTaHU3aIHs CAMOCTOSTENIbHON paboThl. DTO AacT
BO3MOJXKHOCTB CTY/ICHTY CAMOMY OIICHHTH YPOBEHb C(HOPMHUPOBAHHOCTH PACUCTHBIX YMEHHH, Pa3BUTH TO3HABATEIHHYIO
AKTHBHOCTb. [Ipy BBINOIHEHUN MHIMBUIYaIbHBIX 3aJaHHH CTYAEHTY PEKOMEH/IYeTCs HCII0Ib30BaTh HE TOJIBKO
NPEIOKEHHBIH CITHCOK JINTEPATyphl, HO U IPOBECTH CAMOCTOSTEIBHBIH IIONCK HCTOYHHKOB.

B ocBoennn muciiuminHB! (MOIY/IST) HHBAJIHIAMH H JIMIIAMH C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI OOJIBIIIOE
3HaUCHUE UMEeT HHANBHAyanbHas paboTa. [Tox mHANBHAYaTbHOM pabOTOH MoApazymMeBaeTCs ABe (POPMBI B3aUMOCHCTBUS C
npernojaBaTesaeM: HHIUBUIyaIbHas yueOHas paboTa (KOHCYNIbTAlMN), T.€. IOTIOJHUTENbHOE pa3bsiCHEHHE yueOHOTO
MaTepHalia 1 yriryOJIeHHOe U3ydeHHne MaTepralla ¢ TEMH 00yJaIoUMUCS, KOTOPBIE B 3TOM 3aWHTEPECOBAHBI, U
WHIVBHIyalbHast BOCHHTATeNbHas padoTa. IHANBHIyaTbHEIE KOHCY/IBTAIMH IO IPEIMETY SBIIICTCS BaXXHBIM (DaKTOPOM,
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CIIOCOOCTBYIONINM HHANBHUYaJIH3aUH OOYICHUS U YCTaHOBJICHHIO BOCITUTATEIBHOTO KOHTAKTA MEKIY IPEojaBaTesieM H
00yJaromuMcs HHBIHIOM MM 00yJaromuMCcs C OTPaHUIEHHBIMI BO3MOYKHOCTSIMH 3/I0POBBSI.

B cinyuae npuMeHeHus IpH 00Y4eHUH AUCIUILTHHEI QIEKTPOHHOTO 00Y4eHHs, AUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH 00IIeHNe 00yJaIOUXCs ¥ TIPEHOAaBaTeNsl OCYIIECTBILIETCS B PEXKHUME PeabHOTO BPEMEHH (OHIaHH-JICKIINN
(BeOMHAPEI), YaTHI, BUICO-KOH(MEPESHINN | Ap.) WIX OTJIOKEHHOTO BpeMEHH (CHCTeMa AUCTaHIMOHHOTO 00yderns Moodle,
MS Office365, popymsl, 3IeKTpOHHAS [TOYTA U IP.).

ITpu 0OydeHnu nHL ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3[J0POBbs JNIEKTPOHHOE 00YUeHUE, TUCTAaHLIUOHHEIE
00pazoBaTebHBIC TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXKHOCTH IIpHeMa-Tiepeiadi HH(POPMAIUU B JOCTYITHBIX JUIS HUX
(dhopmax.

Peanu3anust UCHUILUIMHBI C TPUMEHEHUEM 3JIEKTPOHHOTO 00ydeH s, TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHUI (1anee
— 20, 10T) ocymecTBisercst Ha oOcHOBaHUH «I10J0)KeHHs O peanu3aniuy OCHOBHBIX M JIOMOIHUTEIBHBIX 00pa30BaTEIbHBIX
MporpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00yIeHNS M INCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI B (heepaaIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTEIbHOM YIPEXKICHUH BRICIIETO 00pa3oBaHus «HemsIOMHCKUH rocynapCTBEHHbIH
yHHBepcuTeT», «IlonoxkeHns o nopsake 3auera 0OyJaronMMUCS TI0 OCHOBHBIM IPO(eCcCHOHAIBHBIM 00pa30BaTENbHBIM
nporpaMMam Boiciiero oopasosanus B ®I'6OY BO «Uenl V» pe3ynbTaTOB OCBOCHUS B OPTraHU3AIUIX, OCYIIECTRIISIONINX
00pazoBaTeNbHYIO AEATEINBHOCTD, YIEOHBIX IIPEAMETOB, KYPCOB, AUCIUIUIHH (MOIYIICH), IPaKTHK, JOTTOTHUTEIIBHBIX
00pa3oBaTeNbHBIX IPOrPaMM» IOCPEACTBOM UIEKTPOHHOI HHPOPMaMOHHO-00pa3oBaTenbHOM cpensl PI'BOY BO
«UYenI'Y». B uckmounTenbHbIX cirydasx (Gpopc-Maxxop  T.I1.) IpU peasin3aliii 00pa3oBaTeIbHON 1eITEIbHOCTH C
npumerenueM D0, JIOT MoryT NprMeHSITh KOMIIOHSHTHI, HE BXOJISIIIE B TIEPSUCHB dIICKTPOHHOW HHPOPMAIIMOHHO-
00pa3zoBaTeNbHOM CpebL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JUCIUITIJIMHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBoeHNE AUCHUIUINHB WHBAIUAAMHU U JIMIAMHU C OTPaHUYECHHBIMH BO3MOXHOCTSMH 3JIOPOBBSI OCYIIECTBISIETCS C
WCIONb30BAaHUEM CIEHUANbHBIX TEXHHUUECKHX CpPEACTB M TON0 HHOOPMAIMOHHBIX TEXHOJIOTHH, MpPEeZOCTaBIseMbIX
PecypcHBIM y4eOHO-METOJMYECKUM LEHTPOM IO OOYYCHHIO WHBAJIHIOB ¥ JIUI[ C OTPAaHHYCHHBIMUA BO3MOXKHOCTSMH 3I0POBBS
Yenl'V mo 3ampocy 00yJaromierocs.

1. MoOwuiibHBIE CrIeUalibHbIE TEXHUYECKUE CPEACTBA Ui JIMIl ¢ HApYyIIEHUSIMU 3PEHUs: TOPTaTUBHBIN KOMITBIOTED
¢ BBOZOM/BBIBOJIOM ImpudTom Bpaiing ¢ cuntesaropom peun «ElBraile-W14J G2»; HOyrOykH ¢ TpOTrpaMMHON 3KPaHHOTO
noctynia NVDA; aekTpoHHbIE YBEIWMUYUTEIH U YAAJCHHOTO MPOCMOTPA; BUICOYBEIWYHTENN MOPTATUBHBIC, TH(IOMIICED;
(G POBEIE TUKTOPOHEI.

2. MoOunbHble crnenuanbHble TEXHWYECKHE CPEeACTBa Ml JHUI C HApYyLIEHUSMH CclyXa: CHCTeMa CBOOOTHOTO
3BYKOBOTO IIOJISI CO BCTPOEHHOH coBMecTuMocThio ¢ FM-ycrpoiictBamu; paauoxnaccel «CoHer-PCM» ¢ mepenaTdukom,
3ayIIHBIM HMHAYKTOPOM W WHIYKIIMOHHOW TeTNeH; cucreMa MH(GOPMAIMOHHASA AT CIa0OCHBIIAIKX ITepeHOocHas «lIcTok»
A2 co BCTPOGHHBIM IUIEEPOM — 3BYKOBBIM HH(OPMATOPOM; IOKYMEHT-KaMepa; HpOorpaMMHUpyeMbIe CIYXOBBIE amlapaThbl
WH/IMBUAYATIBHOTO MOJIB30BAHUS.

3. AccuctuBHBIC HH()OPMAIMOHHBIC TEXHOJOTWH: IIPOTPaMMHOE OOeCIiedeHHEe JKPAHHOTO JOCTYNIa C CHHTE30M
pean NVDA; mporpaMMBI SKpaHHOTO YBEIHUYCHHS; IPOTPAaMMBI PEUYEBOTO CHHTE3a JUII KOMIBIOTEPOB U HOYTOYKOB;
MIPOrpaMMBbl PEYEBOTO CHHTE3a AJISl MOOUJIBHBIX YCTPOMCTB; SKpaHHasl KJIaBUATypa; SKpaHHAas JTyma.

ITpu HEOOXOAMMOCTH JUTA OOYJAIOIIMXCS C HApPYIICHUSIMH 3pEHHS Ha pabdodnmx MecTaxX sl IPOBEACHHS IPAKTUYCCKHX WIN
7a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE IPOrpaMMHOE obOecredeHne (ImporpaMMa pPEdeBOH HaBHTAIHH
NVDA, peueBble CHHTE3aTOPbI, 3KPaHHBIE JTYIIBI).

B yueOHble aymuTopuu obecnedynBaeTcsi OCCIPENSATCTBEHHBIA AOCTYN Al OOYYalONIMXCsS WHBAJIMIOB M OOYYAIONIMXCS C
OTpaHWYCHHBIMH BO3MOJKHOCTSIMH 3JI0POBBsl. B Kaxmolf ayguropuu, The OOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXXHOCTSMH  3/I0POBBSI, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOIMYECTBO MECT I OOYJAIOMUXCS C yIeTOM
HapyleHUH UX 340pPOBbsl.

s ocBOEHUS NUCHUIUIMHBI MHBAIMIAM U JIMLAM C OTPaHUYEHHBIMH BO3MOXHOCTSMH 3JI0POBbsI IPEIOCTABISIETCSl JOCTYI K
MeYaTHBIM HCTOYHHMKAM, MMEIONIMMCS B HaydHOH OmbOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUATIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYN K DJEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B ()OpME DIIEKTPOHHOTO MOKYMEHTa B (poHIE HaydHOU OMOIMOTEKH
YenlV unu >aeKTpOHHO-OMOIMOTEYHBIX CHCTEMax, C IOMOIIBIO CIEHUAJbHBIX TEXHUYECKUX M IPOTPAaMMHBIX CPEICTB
(pabouee MecTO I HE3PSUETO IOJIB30BATENS C MPOTPAMMHBIM 00ECIIEYeHHEM dKPaHHOTO JOCTyIa ¢ cHHTe30M pedun NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM poiuiepoM H kKiaBuaTypoil Clevy ¢ OONBIIMMH KHOMKAMHU U C pa3eisiomiell KIaBHIIH
HaKJIAIKOM).

VY4eOHO-METOANYECKHEe MaTepUaNbl Ul OOYJaroIIMXCsl W3 YHCIa WHBAJIHIOB W JIAI C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
3JI0pOBBSI MIPEOCTABIISIOTCS B POpMax, aJanTHPOBAHHBIX K OTPAHHYCHHUSIM HX 3I0POBBS H BOCIIPHUATHUS HHOOPMATIHHN:

Jnis nun ¢ HapyIIeHUsIMU 3PEHUST:

- B [le4aTHON GopmMe yBETHMUEHHBIM MIPHUPTOM,

- B (hopMe IIEKTPOHHOTO JOKYMEHTA,

- B hopme aynuoddaiina,

- B meyaTHo# gopme mpudrom Bpaiins.

i nun ¢ HapyIIeHUsIMU clTyXa:

- B Ile4aTHOH Gopme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA.
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Jnist I ¢ HapyIIeHHsIMH OTIOPHO-/IBUTaTENFHOTO amnmapara;

- B IIe4aTHOH Gopme,

- B (hopMe INIEKTPOHHOTO JOKYMEHTA,

- B popme ayauodaiina.

JlaHHBII IepedeHb MOKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA 00yJatONIXCs.

Jlns MHBaNMMAOB M JIMIl C OTPAHWYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI OCBOCHHE AWUCHUILIMHBI MOXET OBITh YaCTHYHO HIIH
TIOJIHOCTBIO OCYIIECTBJICHO C MCIIOJIb30BaHMEM [HUCTAHLIMOHHBIX 00pa3oBaTenbHbIX TexHosoruii (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHMM OUCIMIUIMHBI WHBANMAAMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 370POBBS HCIIONB3YeTCs
WHAWBUAYyanbHas pabota. Ilog wuwHAWBMAYanbHOW paboToil moapazymeBaeTcs JABe (OPMBI  B3aUMOJCHCTBHS  C
IperofiaBaTelieM: HWHIMBUIyalbHas ydeOHas pabora (KOHCYIbTAlMM), T.€. IONOJHUTEIBHOE pPa3bsICHEHHE Y4eOHOTO
MaTepuara W YIIyOJeHHOe W3ydeHHe MaTepHana C TeMH O0OydJalomuMucs, KOTOpBIE B OSTOM 3aWHTEPECOBAHBL, N
UHIVBHIyalbHass BOCIUTATeNbHAs pabora. VIHAMBUIyadbHBIE KOHCYIBTAIMHM HATPABICHBI HA MHAWBUAYATH3aLUI0 OOYdCHU
U YCTaHOBICHUIO BOCIIUTATEIBHOTO KOHTaKTa MEXAy INpernojaBaTelieM M OOydarollUMCS HHBAIUAOM MM OOydaromumcs ¢
OTpaHWYCHHBIMH BO3MOXXHOCTSIMHU 3I0POBBSI.

IMpn mpoBemeHHM TPOIEAYPH! OLCHMUBAHUS PE3YIBTATOB OOydeHHS HHBAIHAOB M JIMI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
3J0pOBbsl IO TUCHUIUIMHE OOECHEeYMBAeTCsl BBINOJIHEHUE CIEIYIOIUX MJOIONHUTENBHBIX TpeOOBaHUII B 3aBUCHMOCTH OT
WHIMBHUIYaIbHBIX 0COOCHHOCTEH, 00yJaromuxcs:

a) MHCTPYKOHSA M0 TIOPAAKY TPOBEINCHHUS IIPOIEAYPHl OICHUBAHUS IPENOCTAaBIACTCS B JAOCTYMHOH ¢(opme (YcTHO, B
HMHCBMEHHOH (hopMe, B MICEMEHHOIT (hopme mpudTom bpaiins, ycTHO ¢ HCTIOIB30BaHUEM YCIYT CypIONIEPEBOIINKA);

6) mocrynHas (opMa NperOCTaBICHHUs 3aJaHUH OLEHOYHBIX CPEACTB (B IeYaTHOH Qopme, B NMeYaTHOH (hopMe yBEIMUECHHBIM
mpudToM, B medaTHoH popme mpudTom bpailind, B popMe 3IEKTPOHHOTO JTOKYMEHTa, 3a/laHHs 3a4YUTHIBAIOTCS aCCHCTEHTOM,
3aJaHuUs MPEIOCTABIIIIOTCS C MCHIOIb30BaHNEM CYpIONIEpEBOIA);

B) goctynHas ¢opMma MpedoCTaBIeHHUsS OTBETOB Ha 3afaHus (MUCbMEHHO Ha Oymare, Habop OTBETOB Ha KOMIIBIOTEDE,
NHUCbMEHHO mpHudTOM bpaiiis, ¢ HCroIbp30BaHIEM YCIIyT aCCHCTEHTA, YCTHO).

ITpn mpoBemeHWM TPOIEAYPHl OILCHMWBAHUS PE3YNBTATOB OOyYeHHsS HHBAIHAOB W JIMI[ C OTPAaHWMYCHHBIMHA BO3MOXHOCTSIMHU
3J0POBBSI NPEIYCMATPUBACTCA HCIIOJIB30BAHNE TEXHHYECKUX CPEACTB, HEOOXOIUMBIX MM B CBS3M C UX HWHAUBHIYaJIbHBIMHU
0COOCHHOCTSIMU. DTU CpPEeACTBAa MOTYT OBbITh mpepocTaBieHbl YenlY uaM MOTYT HCIOIB30BaThCS COOCTBEHHBIE TEXHUUYECKHE
cperncrBa. Ilpm HE0OXOAMMOCTH HWHBAIMAAM M JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3I0POBBS IPETOCTaBIIAETCS
JIOTIOTHATEIBHOE BpeMs M MOATOTOBKM OTBETa HAa 3aJaHWs, NpOLEAypa OLEHWBAHHS pE3YyIbTATOB OOydeHHS IO
JUCILHIUIMHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TaIoB.

ITpoBeneHne mnpouexypsl OLIEHMBAaHHsS pPe3yIbTaTOB OOy4eHHMs WHBAIUIOB M JHI[ C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JIOPOBBS IOITYCKAETCS C MCTIOJIE30BAHUEM TUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI.
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28.03.02, HanorexHosiorun B MatepuajgoBenennn, Hanonn:xenepus,
PII]] "®u3uko-xumus Heopranndeckux marepuasioB”, I'ox(s1) Hadopa 2022, ounas

[IpopekTrop no yuedHo# padore ytBepxaceHo 30.05.2022 B.E. ®enopos

VY4eHbIM cOBETOM (U3NYECKOTO (aKyybTeTa

[Iporokon 3acenanus Ne 07 ot 28.04.2022

[Ipencenarens YueHoro coBera

¢duznyeckoro gaxynbreTa COIJIaCOBaHO JI.A. 3axappeBud

3acenanuem kageapnl GU3NKN KOHICHCUPOBAHHOIO COCTOSTHUS

[Iporokon 3acenanus Ne 7 ot 14.04.2022

3aBenyromuit kadeapoi COITIACOBAaHO B./l. byuenbHukoB

ABTOp (COCTaBUTEIb) C. U. Caynuna

Crpykrypa paGodeil mporpamMMbl COOTBeTCTBYeT npuka3dy pexkropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 r. Ne 247-1
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