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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucuuuinHel "JIabopaTOpHBIA IPAKTUKYM 10 XUMUH TBEPJOro Tena" 10 HalpaBIeHHIO
noarotoBk (cnenuansHocty) 04.03.01 "Xumus" HanpaBiieHHOCTH (IPOGIIII0) AHATUTHYECKAsk XUMUS 1 crp. 3
xumuydeckas sxcnepruza PI'bOY BO «Henl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Ienbio TUCHUILIUHBL SIBIISETCS — HAYYUTh CTYJEHTOB IUIAHUPOBATh U IIPOBOAUTE 3KCIIEPUMEHT, AaHAIU3UPOBATh
MPEICTAaBICHHS O CTPOCHUH U (PU3UKO-XUMHUIECKIX CBOHCTBAX TBEP/BIX TEIL.

3a;:[aanI/I N3YUCHUA TUCHUTIIINHBI ABJISAIOTCA:

- (bOpMI/IpOBaHI/Ie HpeZ[CTaBJTeHPII;‘I O CTPYKTYpC U (I)H3I/IKO-XI/IMI/ILICCKI/IX CBOIicTBaX MaTCpuaIoB;

- OCBOCHHEC COBPEMCHHBIX MECTOAO0B UCCIICAOBAHU,

- [IOJIY4€HHC HAaBBIKOB B IIPOBCACHUHN SKCIICPUMEHTOB, 06pa60TK€ PE3YIbTATOB U aHAJIU3EC MOJTYYCHHBIX JaHHBIX;

- U3y4eHHUE CIOCOOO0B MOTydeHHs HEOPTaHWIECKUX MaTePUaNIOB U UX IPUMEHEHHE.

Pe3yJ'H>TaTI)I o6yqu1/1;1 IO JUCHUIITIMHE HAITPABJICHBI HA JOCTUKECHUC MHAUKATOPOB!:

VK-1.1. BeimoaHsSeT MOucK

nH(pOpManny, OIIpeseNseT KPUTEPUH CHCTEMHOTO aHali3a MOCTAaBIEHHbIX 3a/1a4.

ITK-1.1 [TmanupyeT OTACIBHBIC CTaJUN HCCISOBAHMS TIPH HAIIYHMH 0011ero miaHa paborst HUP.

VK-11.1. Nmeer npencraBiieHre 0 COACPKaHUH MOHATHI «IKCTPEMU3MY, KTEPPOPU3M», OCHOBHBIX (hOPMaX UX IPOSBICHUS
Y TIOCIIC/ICTBHSIX.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Ik (pazmen) OITOIT: | K.M.02.]1B.01.02

2.1 TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00y4aI0IIErocs:

duznyeckrue MEeTO/Ibl UCCACAOBaHUS B XUMHUHU

OCHOBBI XUMHUH TBEPAOTO TEIA

duzrueckas XUuMHs

Kpucramnoxumus

OO01mas 1 HeoOpraHu4YecKasi XUMHUS

2.2 TMCOMILTHHBI M PAKTUKH, JJI1 KOTOPBIX OCBOEHUE TAHHOI JHCHHILTMHBI (MOYJIs1) HEOOXOIHMO KaK
NpeAlIecTBYyIONIee:

CemuHap 10 XMMHUH TBEPJOTO Tena

[IpennumniomHas npakTuka

IToaroToBka K MpoIEeaype 3alUThI ¥ 3aIlIUTa BBITYCKHON KBaJIH()UKAIIMOHHON paOOTHI

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUC LT INHBI
(MOZY.JIA)

YK-1: CriocofeH ocymiecTB/IATh OMCK, KPUTHYECKHUIl AHAIN3 U CHHTe3 MH(OPMALNU, IPUMEHATh CHCTEMHBbIH
MOAXO/ /LISl pellieHUs MOCTABJICHHBIX 32124

3HaTh:

0COOCHHOCTH TIO¥CKa HH(GOPMAITNH TI0 (pyHIaMEHTAIBHEIM OCHOBAM XHMHH TBEPAOTO TENa;

Ymers:

MNPOBOAUTH ITOUCK Hay‘IHOﬁ I/IH(i)OpMaI_[I/II/I 1o (i)yHZ[aMeHTaJ'ILHBIM pa3aciaM o XuMHuM TBEpAOTo TCia,

Baanern:

crrocob6amMu TovCKa Hay‘lHOfI I/IH(I)OpMaI.U(II/I, OCHOBaMHU TCOpUH (byHZ[aMCHTaJ'IBHBIX Pa3acioB XUMUH TBEPAOIO TEJIA.

IIK-1: CnocobeH BHIOUPATH U UCNOJIH30BATh TEXHUYECKHE CPeICTBA U METOAbI MCIIBITAHUIA ISl peleHust
HCCJIeJ0BATEIBCKUX 32124 XUMUYECKOH HANPABJEHHOCTH, NOCTABJEHHBIX CIIELHAINCTOM (0/1ee BbICOKOM
KBAJTH(PUKANNH

3HaTh:

OCHOBHBIE METOJAMKHN CUHTE3a U aHaJIn3a TBEPABIX TCII;

YMmers:

[InannpoBaTh 3KCIIEPUMEHT HAa OCHOBE aHAJIM3a OCTABJICHHON UCCIIEI0BAaTENbCKON 3a/1auH;

Baanernb:

OCHOBaMH I1€JIEBOTO HH(OPMAITOHHOTO TTOMCKa HAyIHO-TEXHNUECKOH HH(OpMALINH, TEXHUYECKUX H IIPABOBBIX
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HOPMAaTHUBOB, HeO6XOIII/IMLIX JUTS IPOBEACHUS DKCIIEPTU3BI; HABBIKAMU ITPOBCACHUA 0a30BBIX (1)I/I3I/IKO- XUMHUYCCKUX aHAJTHU30B.

YK-10: CnocobeH ¢popMHpPOBATH HeTePINUMOe OTHOLIEHHE K MPOSIBJIEHHSIM JKCTPEMU3Ma, TePPOPH3Ma, K
KOPPYNIIHOHHOMY MOBEIeHHI0 H MPOTHBOAEHCTBOBATh UM B MPOdecCHOHANILHOI NesTeIbHOCTH

3HaTh:

JIeHCTBYIOIINE TPaBOBbIE HOPMBI, 0OecreurBarolIre 00prOy C KOPPYMIUEH B Pa3TUUHBIX 00JaCTAX KU3HEACATEILHOCTH U
C110co0bI NPOMUIAKTHKY KOPPYIIIUH.

Ymers:

AHAJIU3HUPOBATh, TOJIKOBATH U IPUMCHATD IIPABOBBIC HOPMBI O HpOTPIBO,HefICTBHPI KOpPpYIIIIHUOHHOMY ITOBEACHUIO

Baanernb:

HaBpikamu OpraHu3anuu HpO(I)CCCHOHaJ'IBHOfI Cp€abl, OIIMpasaCh Ha 9THYCCKUEC U ITPABOBBIC HOPMBI ITOBCIACHU A,
NPCIATCTBYIOIUEC MTPOSBIICHUAM SKCTPEMHU3Ma, TCPppOpHU3Ma, (l)OpMI/IpOBaHI/IIO KOPPYINIIUOHHOTO ITOBCACHM.

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI oﬁyllamumﬁcn JOJIKCH

3.1 |3narnb:

3.1.1 [ OcHOBHBIE 3Talbl M 3aKOHOMEPHOCTH Pa3BUTHS XUMUYECKUX HayK, METOIBI OTIpeeTeH s COCTaBa, CTPYKTYPHI
1 pU3NKO-XUMHUYECKUX CBOMCTB TBEPABIX TEN, HOPMBI TEXHUKH O0€3011aCHOCTH MPOBEACHUS XUMUIECKUX
9KCIEPUMEHTOB, OCHOBHBIE METO/IbI IIOJIYYEHHUS, CBOMCTBA BELIECTB U MaTEPHUaIOB.

3.2 | YMeTh:

3.2.1 | B mpodeccronanpHOM ASITENFHOCTH (GOPMUPOBATH MPEACTABICHHS O CUCTEME (PYHIaMEHTaIbHBIX
XUMHYECKUAX MOHATHH U METOIOJIOTUIECKIX aCIIEKTOB XHMHUH, TPOBOIUTH SKCIICPUMEHTHI B 00JI1aCTH
HCCIIEIOBAHUS, COCTaBa CTPYKTYPHI H CBOWCTB TBEPBIX TeIl, IPOBOJAUTH XUMHYECKUE SKCIIEPUMEHTHI.

3.3 | Baagern:

3.3.1 | CnocobamMu rmoncka HayqHOI HHpOpMaNnH, OCHOBAaMH TEOPHH (yHAaMEHTAIBHBIX Pa3/iefoB XUMHH,
pacYeTHO-TEOPETHIECKIMU METOAAMH ISl H3yUCHUSI CBOUCTB U IIPOIIECCOB C UX YyJaCTHEM H COBPEMEHHOMN
BBIYUCIIUTENILHON TEXHUKH, CPEACTBAMU U METOJaMH UCIIBITAHUIT TSI PELLIEHHs HCCIIEIOBATENILCKUX 33134 B
00J1aCTH XMMHH TBEPJIOTO TENa

4. OFbEM JUCUMILIMHBI (MOLY.JI5T)

O6Lwasn TpynoemMKkocTb 33ET
YacoB 1o yueOHOMY IJIaHy : 108 Bunapl KOHTpOIS B cemecTpax:
B TOM YHCIIE
ayAUTOPHBIE 3aHATHS : 64 3a4eTsl 7, 8
camocTosTenpHas pabora : 37,4

KOHTaKTHas pabota: 70,6

HKP: 6,6
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOYJIST)
Kon HaunmeHoBaHue pa3/ie10B U TeM /BHJ 3aHATHS/ Cemect | Yacos JIluteparypa
3aHATH p / Kype
Pazgen 1. Iloayyenue maTepuaioB
1.1 OCHOBHBIE IPUHIINIIB TTOJTydeHUS MaTepruaos /J1ad/ 7 6 JI1.2J11.3
JI1.4J12.1 J12.2
J12.3
310523354
1.2 TBepaoGa3HbIi CHHTE3 CIIOXKHBIX OKCHIOB /J1ab/ 7 6 JI1.2J11.3
JI1.4J12.1 J12.2
J12.3
3105232354
1.3 TepMoarHaMUYEeCKHE OLIEHKH XUMUYECKHX PEAKIIHA C 7 6 JI1.2 JI1.3
Y4acTUEM TBEPABIX TeEIl. JI1.4J12.1 J12.2
/J1a6/ J12.3
3105232354
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1.4 JucneprupoBaHue UCXOIHBIX BEIECTB, METO bl XMMUYECKOU 7 6 JI1.2 J11.3
roMoreHuzauuu. /J1a6/ JI11.4J12.1 J12.2
J12.3
21323354
1.5 CuHre3 myTeM TBepaoda3HeIx peakiwid. /Cp/ 7 4 JI1.2J11.3
JI1.4J12.1 J12.2
J12.3
21323354
1.6 Kpuoxumudeckuil cuHTe3 U pacnbuiuTenbHas cymka. Kpucrannmsanus 7 4 JI1.2 J11.3
u3 reneit. 3omp-rens-npouecc. /Cp/ JI1.4J12.1 J12.2
J12.3
31323354
1.7 INomy4enne matepuanos /MKP/ 7 1,5 JI1.2J11.3
JI1.4J12.1 J12.2
J12.3
21223354
Paznen 2. UcciienoBanue pu3nko-XxuMHU4eCKHX NMPOLECCOB B TBEPAOM
TeJie
2.1 OCHOBHBIE MEXaHU3MBI TOTIOXUMHUECKHUX peakiuii /J1ad/ 7 4 JI1.2 JI1.3
JI1.4J12.1 J12.2
J12.3
21323354
2.2 Judysus B TBepabIx Tenax /J1ad/ 7 4 JI1.2 J11.3
JI1.4J12.1 J12.2
J12.3
01323354
2.3 MexaHm3mbl Pa3oBbIX mepexooB. Kunernka ¢pa3oBbIX mepexooB. 7 4 JI1.2 J11.3
MaprencuTHble npeBpauienus /Cp/ JI1.4J12.1 J12.2
J12.3
21323354
2.4 Krnaccugukamust XHMAYeCKUX TeTePOreHHBIX MPOIIECCOB C YIaCTHEM 7 4 JI1.2 JI1.3
TBepabIX (pa3. OcHOBHBIE (HaKTOPHI, BIUSIOIINE HA PEAKIIHOHHYIO JI1.4J12.1 J12.2
criocobHocth /Cp/ J12.3
21323354
2.5 OcCHOBHBIE MEXaHU3MbI TOMOXUMUYECKHUX peakuuid. M3yuenue 7 4 JI1.2 JI1.3
aKTHBHPOBAHUS TBEpAO(a3HEIX peareHToB. /Cp/ JI1.4J12.1 J12.2
J12.3
31323354
2.6 HccnenoBanne GpU3HKO-XUMHUYECKHX MPOIECCOB B TBepaoM tene /MKP/ 7 0,7 JI1.2 JI1.3
JI1.4J12.1 J12.2
J12.3
21223354
Pazgen 3. UccienoBanne coctaBa U CTPYKTYPBI BellleCTB
3.1 CTpoeHre KpUCTAIUTMIECKUX TBEPIBIX BelecTs. /J1ab/ 7 4 JIT.1 JI1.2 JI1.3
JI1.4J12.1 J12.2
J12.3
212233 24
32 30HHas CTPYKTypa KPUCTALIOB. [ paHUIIbI MPUMEHUMOCTH 30HHOH 7 4 JIT.1 JI1.2 J11.3
monemu. /Cp/ JI1.4J12.1 J12.2
J12.3
21223324
33 CtpoeHHe KPUCTAJUTMYECKUX TBEPIBIX BEMIECTB. THIIBI AJIeMEHTapHBIX 7 4 JIT.1 JI1.2 J11.3
staeek. CriocoObl opraHu3anuu CTpykTyp. /Cp/ JI1.4J12.1 J12.2
J2.3
21223324
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34 CoennHeHus co CIoUcTor cTpyKTypoil. CTpyKTypa CHIIMKAaTOB U 7 4,3 JIT.1 J11.2 J11.3
aJIOMOCHUINKaTOB. /Cp/ JI1.4J12.1 J12.2
JI2.3
21323354
3.5 HccnemoBanune coctaBa u CTPYKTypHI BemecTs /MKP/ 7 1,5 JI1.2 J11.3
JI1.4J12.1 J12.2
JI2.3
21323354
Paznen 4. UcciienoBanue (pu3MKO-XMMHYECKH CBOICTB
HEeOPraHU4YeCKUX coeMHeHuit
4.1 OJeKTPOHBI B TBEPAOM Tele 30HHAsS CTPYKTypa KPUCTAIIIOB. 8 10 JIL.1J11.2 J11.3
[MonynpoBoaaukwu /J1a6/ JI1.4J12.1 J12.2
J12.3
01323354
4.2 OyHKIIMOHATIbHBIE CBOHCTBA MaTepuanoB. usnekrpuku /J1ab/ 8 8 J1.1J11.2J11.3
JI1.4J12.1 J12.2
J12.3
01323354
43 ODyHKIIIOHATBHBIE CBOWCTBA MaTepHuanoB. CynepuoHHbIE 8 10 JI1.1J11.2 J11.3
poBOIHUKH /J1ab/ J11.4J12.1 112.2
J12.3
21323354
4.4 HccnenoBanne (GpU3NKO-XMMHYECKH CBOHCTB HEOPTAaHWIECKUX 8 5,1 JI1.1J11.2 J11.3
coequnenuii /Cp/ JI11.4J12.1 J12.2
J12.3
01323354
4.5 VccnenoBanne (GU3UKO-XIMHUYECKHA CBOMCTB HEOPTaHMIECKUX 8 2,9 JI1.2 J11.3
coenunenuii /MKP/ JI1.4J12.1 J12.2
JI2.3
21323354

6. ®OH/JI OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

Bormpocsr qiist 3auera

6.2. Tunoskie KOHTPOJ/IbHBIC 3a1aHUSl U UHBIEC MATEPHUAJIBI 11 TeKy[lleﬁ aTTeCTallui

1. Kpucrannuueckue TBepsle Tena. MOHO- U NOJUKPUCTAIUIBL U UX IPUMEHEHUE.

2. Hanokpucrannnueckue BeuiecTBa. VX mpakTuieckoe NpuMeHeHHe

3. AmopdHBIe TBepabIe BemnecTBa. CBOWCTBA M UCIIOIH30BAaHHE

4. BemecTBa ¢ KapkacHO# cTpykTypoil. CBolicTBa U MpUMEHEHHUE.

5. CoenuHeHHs co CIOUCTOH cTpykTypoil. CoeHeHHsI BHEAPEHHS U KIaTpaTsl. HOBbIe MaTepHanbl U MePCIeKTHBE
MIPUMEHEHUS.

9. Trepaple pacTBOpPEL. 30BaleHTHOE 1 reTepOBaIeHTHOE 3aMenieHue. [omydeHne HOBBIX MaTepHalioB M MEPCIEeKTHBEI
HIPUMEHEHHUSL.

10. HanoctpykTypsbl, 00beMHBIE Ki1acTepsl. [loydeHre U 061acTu UCIOIb30BaHMUS.

11.BnusiHue aucnokanuil Ha cBOMCTBa KPUCTAIIOB. DKCIIEPUMEHTAIbHBIE METO/IbI HCCIEIOBAHUS AUCIOKALIUH.

12. DxcrepuMeHTaIbHBIE METOBI U3YUEeHUS MOBEpXHOCTH. OXe-31eKTpoHHas criekTpockonusi, POOC, obpatHoe
pe3epdopaAOBCKOE paccesHue.

13. MexaHoxumudeckas akTuauys. OCHOBHbIE 3aKOHOMEPHOCTH U BO3MOXHOCTHU MCIIOJIb30BaHUS MEXaHOXUMUYECKUX
IIPOLIECCOB.

14. Kpucranamsaius U3 pacTBOPOB, PACIIABOB U Ta30BOH (ha3sl. CHHTE3 M OYHCTKA BEIIECTB.

15.I'uaporepmanbHble METOIbI CHHTE3a TBEPBIX BEIIECTB. BhIpaniBaHne MOHOKPUCTAIIIOB.

16. Metoap! Yoxpanbsckoro U bpumkmena-Ctokbaprepa. 30HHas 1uaBka.. ['a3omia3MeHHbIiH MeTo 1 BepHeiist.

17. Iloy4eHne TBEPABIX BEIIECTB B BUJIC TOHKUX CIOEB U IUIEHOK. [IoMMKpHCTAIINYECKHe U SITUTaKCHATIbHBIE TUICHKH U UX
001acT! IPUMEHEHHSI.

18. Kepamuxka. [TonyueHue u npuMeHeHe.

19. Metosl oTydeHUst HAHOYACTHUI] ¥ UX TIPUMEHEHHUE.

20.PenTreHocTpykTypHBIH aHanu3. MccnenoBanue NOpoIKoB U MOHOKPUCTAIJIOB.
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21. OnextpoHHas 1 HeHTpoHHAs qudpaxnus. OcoOCHHOCTH M BO3MOXKHOCTH METOOB.

22. KpucraanoonTHueckuii aHamus.

23. DnexTpoHHass MUKPOCKOMUS: MPUHIIUIBI U BO3MOKHOCTH.

24. CriekTpanbHble METOBI: KoJiebaTenbHas cekrpockonust, MK- u KP- ciekTpbl; CrieKTpOCKOIUS BUIUMOTO H3ITYdSHHS U
Y®-cnekrpockonus.

25. Pe3oHaHCHBIE METOBI B XUMHHU TBEPAOTO Tea: CIIEKTPOCKOIHUS SIEPHOTO MarHUTHOTO pe3oHaHca (SIMP), simepHoro
KBaapymoJsHOTO pe3oHanca (FIKP) u anexkrporHOTrO MapamarauTHOTO pe3oHanca (JI1P); snepHas [ -pesoHaHCHas
(MeccOay’poBCKast) CIIEKTPOCKOITHSL.

26. Metoap! onpeAeneHus] XAMUYECKOTO cocTaBa. XMMHUECKHUNA JIEMEHTHBIH aHanu3. PeHTreHo(1yopecieHTHbIN aHaIu3.
JlokanbHBII pEHTTEHOCTIEKTPAIBHBII aHAIH3, MacC-CIIEKTPOMETPUIECKHE METOIbI, aTOMHO-IMUCCUOHHAS CIIEKTPOCKOITHSL.
27. MeTompl ncciIexoBaHus OJIMKHETO OKPY)KeHNS aTOMOB. PeHTreHoBCcKast abcopOrmonnas cnekrpockonus (EXAFS,
XANES).

28. HccnenoBaHus TePMUUECKUX CBOMCTB BemecTB. TepMorpaBuMeTpuiueckuii ananus. JuddepeHnuansHo-TepMUYeCKIi
aHanmm3 U quddepeHnnanbaas CKaHUPYOmas KaJopUMETPHSL.

29. Metoapl uccleoBaHUs IEKTPUUECKUX U MATHUTHBIX CBOMCTB.

30. MoHHas npOBOIUMOCTD U TBEPBIE SJEKTPOIIHUTEL.

31. IlomynpoBOAHKUKH U UX IPUMEHEHUE.

32. Andnextpukn. CerHeTOIEKTPHKH, MMPOITEKTPHUKH U MTbE303IEKTPUKH. OOIacTH NPUMEHEHHS.

33. Marautasle MaTepuansl. O6IacTH MPUMEHEHUS, B3aHMOCBSI3b CTPYKTYPBI U CBOHCTB.

34. OnTtrueckue martepranbl. OCHOBHBIC 00JIACTH PUMEHEHHS.

35. CepxmpoBoasmye MaTepruasl. Tpa uHOHHBIE (METaJUTBl M HHTEPMETAIUTHABI) H BBICOKOTEMITEpaTypHBIE (OKCHJIBI)
CBEpXMIPOBOIHUKH. OOIACTH U NTEPCTIEKTHBEI TPIMEHEHHUS.

36. TyrortaBkue MaTepuaibl. MeTasulbl U CIUTaBbl, OKCHBI, KapOHU b, OOpUABI, HUTPUIBI, CHIUIIUIBL.

37. KoMno3uIuoHHbIE MaTepHabl, UX KIacCH(UKALM 1 METONOIOTHS CO3IaHus. MeTauicoiepsKaline KOMIIO3UIOHHbBIE
MaTepHasl.

38. AMop(HBIe MaTepuanbl U CTeKIa. PaznuyHble 00JacTH MPUMEHEHHUS CTEKOJL.

39. Opranuyeckue GyHKIMOHANbHBIE MaTepuanbl. OCHOBHBIC THITBI U 00JIaCTH NpHUMEHEeHUs. bruoMarepuansl.

6.3. TunmoBbIe KOHTPOJIHLHBIE BOMPOCHI H 3aJaHUSI IJIsI IIPOMEKYTOYHOI aTTeCTANN

Bomnpocs! k 3auety

1. Kpucrammmaeckue TBepable Tena. MOHO- U IOJMKPUCTAIDTEI U HX IPUMEHEHHE.

2. Hanokpucramnmueckue Beniecta. Mx npaktuieckoe NpuMeHEHHE

3. AmopdHsbie TBepable BemecTBa. CBONHCTBA U HCIOIB30BAHNE

4. BemiecTBa ¢ KapkacHO# cTpykTypoil. CBOCTBa U MpUMEHEHHE.

5. Coenunenust co cioucToi cTpykTypoil. CoeuHeHMs BHEPEHUs U Ki1aTpaTel. HoBble MaTepHabl U NEPCIEKTUBI
MPUMEHEHHUSL.

9. Teepable pacTBOphL. 1130BaeHTHOE U reTepoBaneHTHOE 3aMelieHne. [lomyuennue HOBbIX MaTepUaIoB U MEPCIEKTUBBI
MPUMEHEHUS.

10. HanoctpykTyphl, 00beMHBIE KiIacTepbl. [lorydeHre u 061acTu UCIOIb30BAHHUS.

11.Bnusinue AMCIOKaluil Ha CBOMCTBA KPUCTAIIIOB. DKCIIEPUMEHTAIBHBIE METOIbI CCIEIOBAHNUS IUCIOKAIUH.

12. DKcnepuMeHTaTbHBIC METOIbI U3y4IEHHS TOBEpXHOCTH. Oke-37IeKTpoHHAas criekTpockomnusi, PODC, obpaTHOE
pe3epdhopIoBCcKOe paccestHue.

13. Mexanoxumudeckas aktuBanusi. OCHOBHBIC 3aKOHOMEPHOCTH U BO3MOXKHOCTH MCHOIb30BAHNST MEXaHOXUMHUIECKUX
HPOLIECCOB.

14. Kpucranmmsamus 13 pacTBOPOB, PACIUIABOB M Ta30BOH (a3sl. CHHTE3 M OYHCTKA BEIIECTB.

15.I'uaporepMmabHble METO/IbI CHHTE3a TBEPbIX BEILECTB. BbIpaliBaHue MOHOKPUCTAILIOB.

16. Meroas! Yoxpanbsckoro U bpumkmena-Ctokbaprepa. 30HHas 1iaBka.. ['a3omnasmMeHHbIi MeTo BepHeiinst.

17. Ilony4yeHne TBEpABIX BEILECTB B BUJIE TOHKUX CIOEB U MIEHOK. [ToMUKpUCTaNIIniecKue U 3MUTaKCHaIbHbIE IUIEHKH U UX
001acTn IpUMEHEHHSI.

18. Kepamuka. ITonydeHue u npuMeHeHe.

19. Metonbl nONy4eHNs: HAHOYACTUI] U UX IPUMEHEHUE.

20.PeHTreHocTpykTypHblii ananus. MccnenoBanue NOpouUIKOB 1 MOHOKPUCTAJUIOB.

21. OnexTpoHHas U HeHTpoHHAS qudpaxnmsa. OcoOCHHOCTH M BO3MOXXHOCTH METOIOB.

22. KpucraanoonTuueckuii aHamus.

23. DnexTpoHHass MUKPOCKOMUS: MPUHLIUIBI U BO3MOXKHOCTH.

24. CriekTpaibHbIe METOBI: KoniebaTenbHas cekrpockonust, MK- u KP- ciekTpbl; CrieKTpOCKOIUS BUIUMOTO H3ITydeHHS U
Y®-cnekTpockonus.

25. Pe3oHaHCHBIE METOBI B XUMHHU TBEPAOTO TeNa: CIIEKTPOCKOIHUS SIEPHOTO MarHUTHOTO pe3oHaHca (SIMP), sinepHoro
KBaapyrnoJsHOTO pe3oHanca (FIKP) u anexkrporHOTO MapamarauTHOTO pe3oHanca (JI1P); snepHas [ -pesoHaHCHas
(MeccOay’poBCKast) CIIEKTPOCKOTTHSL.

© ®I'BOY BO «Henl'V»




MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouast nporpamma aucuuuinHel "JIabopaTOpHBIA IPAKTUKYM 10 XUMUH TBEPJOro Tena" 10 HalpaBIeHHIO
noarotoBk (cnenuansHocty) 04.03.01 "Xumus" HanpaBiieHHOCTH (IPOGIIII0) AHATUTHYECKAsk XUMUS 1 crp. 8
xumuydeckas sxcnepruza PI'bOY BO «Henl'V»

26. MeToppl onpeeeHus] XAMHYECKOTO COCTaBa. XUMHUECKHA JIEMEHTHBIN aHann3. PeHTreHo()1yopecieHTHBIN aHaIn3.
JloxanbHBI pEeHTTEHOCTIEKTPAIBHBIIM aHATHN3, MAaCC-CIIEKTPOMETPUIECKHE METObI, aTOMHO-IMUCCHOHHAS CIIEKTPOCKOITHSL.
27. MeTozpl cclieoBaHus OJIMKHETO OKpY)KeHHs aToMOB. PenTreHoBckast abcopbirionHas cnekrpockonust (EXAFS,
XANES).

28. HccnenoBaHUs TEPMUYIECKUX CBOMCTB BEIIECTB. TepMorpaBuMeTpudIecKkiid ananus. JuddepenmansHo-TepMuaecKuit
aHanu3 1 quddepeHnnanbHas CKaHUPYIOmas KaJOPUMETPHSL.

29. MeTozp! NCCIIeTOBaHNUS ANEKTPHIECKUX M MATHUTHBIX CBOHCTB.

30. MonHasg npoBOIUMOCTb U TBEPJIbIE IEKTPOIUTHI.

31. [TosynpoBOJHUKH U UX IPUMEHEHUE.

32. Jmanexrpuky. CerHeTodIeKTPUKH, THPOIICKTPUKH U Mbe30IEKTPUKH. O0IacTH MPUMEHEHUS.

33. MarrutHbIe MaTeprassl. O0IacTH MPUMEHEHHS, B3aHMOCBSI3b CTPYKTYPBI U CBOHCTB.

34. Onruueckue Matepuansl. OCHOBHBEIE 00JIaCTH IPUMEHEHHS.

35. CepxmpoBoadiIye MaTepuansl. TpaAuMOHHBIE (METaJUIbl H MHTEPMETAIUINABI) U BBICOKOTEMIIEpaTypHbIE (OKCHJIBI)
CBEPXMIPOBOIHUKH. OOJIACTH U MTEPCTICKTHBEI TIPHMEHEHHS.

36. TyromnaBkne maTepuansl. MeTaJutsl U CIUIaBBI, OKCHABI, KapOWUIbl, OOPUABI, HUTPHUIBI, CHITHIIAIBL.

37. KoMIO3UIIHOHHbIE MaTepHabl, UX KIacCH(UKaIMs 1 METOJOIOTHS co3aHusl. MeTacoaepxalirue KOMIO3HLIUOHHbIE
MaTepuanbl.

38. AMop(HBIe MaTeprabl U CTeKIIa. PaznumyHble 00JacTH MPUMEHEHHUS CTEKOJT.

39. Opranudeckue GyHKIIHOHATbHBIE MaTepruanbl. OCHOBHBIE THITH M 00JIACTH TpUMeHeHus. buomarepuasl.

6.4. Kputepuu oueHUBaHUS

IIpomeskyTouHas aTTecTalysl KauecTBa YCBOCHUS 3HAHUU 3aBEpIIaeTCs 3a4€TOM, KOTOPBIM BBICTaBIIAETCA IO Pe3ynbTaTaM
paboThI B ceMeCTpe Ha OCHOBAHUH MPECTABICHHBIX OTYETOB 110 J1a00PAaTOPHBIM paboTaM.

IIpoBepka kadecTBa YCBOCHUS 3HAHUI CTYICHTOB 10 TUCIUTUIAHE «JIab0opaTOpHBII MPaKTHKYM IO XUMHUH TBEPJIOTO TEIa»
OCYIIECTBIISIETCS CISIYIONIM 00pa30M: TEKYIIHN KOHTPOJIb — coOece0BaHME MO Pa3elTy MPaKTHUECKOTo Kypca, cradya
oTyeTa 1o J1abopaTopHoil paboTte. 3aueT B KOHIIE CEMECTpa BBICTABIAETCS MO Pe3yAbTaTaM CAayd OTUYETOB MO KaxI0i
71a00paTOPHO paboOTe B TEUCHUHU CEMECTPA.

[Tpu BRICTaBIICHUHN 3a4€Ta YIUTHIBACTCS OIICHKA, MTOJyIeHHAs 32 OTYETHI 110 TJaOOpaTOPHBIM paboTaM U OTBETHI HA
MPEIIO’KEHHBIE BOIIPOCHI IO CIEIYIONIIM KPUTEPUSIM:

MaKCHMaJIbHO YHUCIIO 0aJUIOB 3a YCTHBIN OTBET U oT4eT - 100

oreHka - "3aureno" — 60-100 6ayioB

oreHka - "ue 3auteHo" - 10-60 6au1oB

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

7.1. Pexomenayemasi 1utTeparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3amiaBue WznarensctBo, | Pecype
JI1.1 | Bypmuctpos B. A. OYHKIMOHAIBHBIE MAaTEPUAIIBL. JIUAIEKTPUKU: TEKCTHI JIEKIUH YensaOUHCK : 9BC
(http://library.csu.ru/rbooks2/view2? W3natenscTBO
code=local/007771/burmistrovva) YensOuHCKOTO
rOCyAapCTBEHHOT
0 YHUBEPCHTETA,
2014
JI1.2 |Knoteko A. B., XuMmus TBEpAOTO Teja: yueOHoe mocodue Mocksa:
[Ipecuskos U. A, Axanemus, 2006
Tpetpsikos FO. [1.
JI1.3 | AnncoBuu A. T'. PeHTreHOCTpYKTYpHBIN aHAIN3 B IPAKTUYECKUX BOIIPOCAX MuHck : 9BC
MaTepuanoBeIeHNs: MOHOTpadHs Benapyckas
(https://biblioclub.ru/index.php?page=book&id=483969) HaByka, 2017
JI1.4 | Pemnens A. A., HecrexnomeTpus B TBEpOM Telie: MOHOTpadus Mockga : 9bC
I'yces A. 1. (https://biblioclub.ru/index.php?page=book&id=485335) ®duzmarmur, 2018

7.1.2. lonoJHHUTEIbHAS JTUTEPATYpPa

ABTOpEI, | 3arnasue UsnatenbctBo, | Pecype
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | Bo3Hecenckuii 3. Mertoabl CTPYKTYpHBIX UCCIE0BaHUI MaTepuanoB. MeTonbl Kaszans : 9BC
@., MMapudymiua @. | MUKPOCKOIHH: ydeOHOE Tocodue Kasanckuit
C., Aonymmun W. I1I. | (https://biblioclub.ru/index.php?page=book&id=428294) HAI[HOHATbHBIN
HCCIIEOBATEIIBCK
ui
TEXHOJIOTHYECKU

1 YHUBEPCUTET
(KHUTY), 2014

JI2.2 | SIpocnaBues A.b. OcHOBEHI (u3HuecKoi xumMun: Y4ebHoe mocodue Mocksa :
Hayunsiit mup,
2000
JI2.3 | bankos C. E. DNeKTPOMAarHUTHbIE KPUCTAIIIBI: HaydHas JIUTepaTypa Mockaa : 9bC
(https://biblioclub.ru/index.php?page=book&id=457388) ®dumsmarmur, 2010

7.2. IlepeyeHs pecypcoB HHGOPMALHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"

D1 |HanmonanbHas snexTponHas oudmuoreka (HIB) [DnexTponHsIil pecypc] : 00beAMHEHHBIH AIIEKTPOHHBIH KaTaJIoT
¢donnoB poccuiickux 6ubmuorek : caiit. — URL: http://H36.pd.

92 | eLIBRARY.RU [DnekrpoHHbI# pecype] : anekTpoHHas oubnuoreka / Hayd. anextpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.

93 | Znanium.com [DneKTPOHHBIN pecypc] : a1eKTpoHHO-0ubnmoreunas cucteMa (ObC) / HayuHo-m3naTenbckuil neHTp
NH®PA-M. — URL: http://znanium.com/

D4 | JlaHb [DneKTpoHHEIH pecypc] : anekTpoHHO-O0ubmmoreunas cucrema (OBC) / m3narenscrBo Jlanb. — URL:
http://e.lanbook.com/.

7.3 llepevyenb HHGOPMAIHOHHBIX TEXHOJIOT M

7.3.1 IIporpammHoOe o0ecnieyeHune

MS Office365

Adobe Reader

LMS Moodle

7.3.2 IIpodeccnoHaTbHBIE 6a3bI TAHHBIX H HH(POPMALNOHHO-CIIPABOYHBIE CHCTEMBI

1. Hayunas snextponHas 6ubauoreka eLIBRARY.RU (https:/elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayunas
9JIEKTpOHHAsK OubnnoTeka : caidT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexkum moctyma: 1yis 3aperucTpup.
noJip30Batenei. — TEKCT : 3J1eKTPOHHBIN.

2. HanuonaneHas snektponnas onomuoreka (HOB) (https://rusneb.ru/) HanmonansHast a3neKTpoHHas OUOIHOTEKA
(HOB) : 00beanHEeHHBIH MIEKTPOHHBIA KaTajxoT GOHIOB poccHiickux Onbmmotek : caT. — URL: http://H36.pd. — Pexnm
JOCTYyMa: U3 YUTANbHBIX 3a510B 6nbmuoTeku Yenl'Y. — TekcT : 31eKTpOHHBIIL.

3. Hpesunenrckas 6udanoreka (hitps://www.prlib.ru/) Tlpesnnentckas OubnauoTeka @ SIEKTPOHHAS HALMOHAIbHAS
6uGmmorexa : caiir / ®I'BY Ipesnuaentckas 6ubmnoreka umenn b. H. Enbina. — CankrllerepGypr, 2009 — . — URL:
https://www.prlib.ru/. — TeKcT : 3J€KTPOHHBIH.

4, Web of Science (https://apps.webofknowledge.com) Web of Science : MynbTuanCIMITIMHAPHAS pedepaTuBHAS
0a3a manHbIX / kommanus Thomson Reuters. — Pexxum mocryma: s 3apeructpup. nonszosareneid Yenl'Y. — Teker :
JJIEKTPOHHBIN.

S. Scopus (https://www.scopus.com) Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL:
http://www.scopus.com/. — SI3. anrs. — Pexxum noctymna: s 3apeructpup. nons3opareneit Yenl'Y. — TekcT : 31eKTpOHHBII.

6. DIIeKTPOHHBIH KaTajor HaydHoi Oubmmorexn Yenl'V [DnexTpoHHSIH pecypce] : 6a3a nanxsx / Yens6. roc. yH-T. —
Yensounck, 1992.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MOJY JIS)

1. Y4yeOHbIe ayauTOpHH [UIS IPOBEIICHUS 3aHATHI CEMUHAPCKOTO THIIA, IJIS TPOBEICHHS TPYIIIOBBIX KOHCYIbTAIHH,
UHIMBUAYaJIbHBIX KOHCYIbTALMMI, U1 TEKYIETO KOHTPOJIS U IIPOMEKYTOUHON aTTeCTalul

na6oparopus Ne 301.
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OcHoBHOE 000opynoBaHHue: yaeOHas MeOenb, KOMIBIOTED, TOCKa YIeHIUeCKas OObIYHAs, HACTCHHAs. BECHI TaOOopaToOpHBIE
BIT3-1100, poTomerp kbk-3-01, Beckr htr-80e, komopumerp doroanexTpuueckuii kk-2m, mkad cynrrabHeli mc-80-01, pH
-meTp pH-150Mu, akBaauctTwisTop 13-4, 6ans ut-4308e BonsHas ulab, Becbl mabopaTopHbie rocmerp BiT3-1100, meiikep
MeIUIUHCKAH s-3.021, anekTpornTka cTekiokepammdeckas "kBapil' (1 komd.), MydenpHas 1medb, MM ILTUTKA
JNIeKTpHUecKas MayorabaputHas (2IT).

ITporpammHuoe obecriedenne: MS Windows XP Profes-sional SP2 anst BY3oB. JIuniensun 6eccpodnbie.

[MapTust Noe PC545926 ot 20.12.2007r.

MS Office 2007. Jlutien3un 6eccpounbie. Jlntiersus Ne 44664774 ot 09.04.2008r.

nabopatopust Ne 316.

OcHoBHOe 00opynoBaHue: yueOHas Mebenb. nanegancMerp z-1000p. umnenancmerp z-1500j, kommsiotep Gopmosa,
tepmomnapa Tip-0392-500, Bechbl B-224, mikad cymwmwibHbii mc-80-01, koMmbroTep 1 paboT ¢ IeTOBBIMY U
AQHATMTHYECKAMH IIPOTpaMMaMH, aKBaIUCTIIIATOP 13-4, mpubop Tepmonat-12x5/1ys/3p/1t, Becs BiaT3-1100, MarHUTHaS
memranka msh-1 It, mm mmTKa snexTpudeckast MmagoradapurHas (2 mr), CUI0BoH 010K ¢6 15 M3.

IMporpammuoe obecrieuenne: MS Windows XP Professional SP2 mis BY30B. JluneH3un 6eccpodHbie.

I'oc. Kontpakt Ne 300 ot 08.10.2008r.

MS Office 2007. JIutien3un 6eccpounbie. Jlntiensus Ne 44664774 ot 09.04.2008r.

2. ITomMerieHue 151 CAMOCTOSTENLHOM PabOTHI

2.1 Ynraneuselii 3am Ne 1.

OcHoBHOe 00opynoBanue: KomruecTBo mocagodnsix MecT — 50. 5 IepCOHANBHBIX KOMIBIOTEPOB C IOAKIIOYCHUEM B CETh
«HTepHeT», HeorpanndeHHbIH noctyn k OBC u b]I. YuebHas me6enb, KOHAULUOHED.

IMporpammHuoe obecnieuenue: Microsoft Windows 10 Pro. (JIunensuu 6eccpounsie. Jlorosop Ne AD-223/28/18)

Microsoft Office 2016 Pro (JIunensuu 6eccpounsie. Jlo-roop Ne AD-223/28/18)

Koncynsrantllmoc (Cormamenwne o corpyaangectse Ne 31 ot 20.05.2003 ¢ pernoHansHbIM HHOOPMAITHOHHBIM IIEHTPOM
00IIepOCCHICKOH CeTH pacIpoCTpaHEeHHs IPaBOBOH HH(MOPMAIIIH)

ITO «AnTuBupyc Kacnepckoroy» (JInnensuonssit goro-sop Ne 1013/K-2773 ot 11.12.2018r.)

2.2. IadopmarmoHHo-0n0morpaduaecknii oTaen

OcHOBHOE 000pyIOBaHUE: KOIMYECTBO ITOCATOTHBIX MeCT — 24. Y4ueOHast Mebens, 7 MepCOHaIBHBIX KOMITBIOTEPOB C
HNOJKIIOYeHUEM B ceTh «HTepHET», HeorpaHuueHHsbI qoctyn kK ObC u B/I.

IMporpammHoe obecrieuenne: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO LIEHTP)
18.02.10. Homep nunensuu 46536280)

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

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (loroBop Ne AD-23/12, Homep
munensuu 60411804)

Koncynsrantllmoc (Cormamenne o corpyaandgectse Ne 31 ot 20.05.2003 ¢ pernoHansHbIM HHOOPMATHOHHBIM IIEHTPOM
001LIepOCCUICKOM CeTH pacpoCTpaHeHHs PaBOBOK MH(OpMAIIK)

HO3B (dorosop Ne 101/H3B/2810 ot 20.02.2018)

ITO «AnTuBupyc Kacnepckoroy» (JInmensnonnsiit gorosop Ne 1013/K-2773 ot 11.12.2018r.)

2.3 ayauropus Ne 304.

OcHOBHOE 000pyJJOBaHHE: CHEHAIN3HPOBAHHAS SPrOHOMHUYIHASE MeOEIIb ISl paObOThI 32 KOMIIBIOTEPOM.
ABTOMaTH3MpOBaHHBIE paboune MecTa Ha 11 oOydarommxcs, | nperonasarens. 12 [1K ¢ murieH3HOHHBIM IPOTPaMMHBIM
obecneuenneM. MarauTHo-MapkepHas gocka. MatepaktusHas nocka SMARTBoard 660 auaronans 647°/162/6¢um. IIpoextop
INFOCUS IN 36. Akyctuueckas cucrema 2.0 Sven SPS-678.

[Tporpammuoe obecnieuenne: MS Windows XP Profes-sional SP2 nnst BY3oB. Jluniensuun 6eccpodHsle.

IMapTus Ne PC545926 ot 20.12.2007r.

MS Office 2007. JIutier3un 6eccpounsie. Jlntiersus Ne 44664774 ot 09.04.2008T.

MS Windows 7 Professional. JIutien3un 6eccpodHble.

JInmensus Ne 48382516 ot 10.11.2010r.

MS Office 2010. JIutien3un 6eccpounbie. Jinten3us Ne 48382516 ot 10.11.2010r.

MS Windows 10. JInuensuu 6eccpouHsie.
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I'oc. Kontpaxt Ne AD-44/57/18 ot 30.10.2018r.

MS Office 2016. JIuniensnuu 6eccpounsre. 'oc. Konrpakr Ne AD-44/57/18 ot 30.10.2018r.

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

Y4eOHBIM IITaHOM JTUCHUILTHHBI «JIabopaTopHBI MPaKTHKYM 110 XMMHUH TBEPIOTO Tela» NMPEeayCMOTPEHa CaMOCTOSITeIbHAs
paboTa CTyIEHTOB.

CamocrosTensHas paboTa IPOBOANTCS C IENbBI0 YIITyOJIeHH 3HAHUI 10 AUCHUILTHHE U IIPEeyCMaTPHUBAET:

- YTEHHE CTYJCHTAMHU PEKOMEHIOBAHHOM JIUTEPaTyphl U YCBOCHUE TEOPETUIECKOTO MaTepHaa JUCIUILINHEI,

- HaNMCaHue oTYeTa Mo 1abopaTopHOU padore;

- paboty ¢ MIHTEepHET- NICTOYHUKAMU;

- TOJITOTOBKY K cIade 3a4eTa.

K ocob6eHHOCTAM caMOCTOSITeNIbHOI paboThI CTYICHTOB OTHOCUTCS IIOATOTOBKA OTUYETa 10 paboTe, COTNIACHO CIHCKA
71a00PaTOPHBIX PadoT, MPEUIOKEHHBIX MTPENoIaBaTeNeM 1 CaMOCTOATENbHOI padoTsl crynentos (CPC).

[ToBeIIeHs! TpeOOBaHUS 1O OPOPMIICHHIO OTIETOB, 0COOEHHO 00pabOTKE Pe3yIbTaTOB 3KCIEPUMEHTA, IOCTPOCHUIO
TpauKOB U CIICKA HCIOIb30BAHHBIX HCTOYHMUKOB C yKa3aHWEM UX MOJTHOH Oubnuorpadun, Hammaus 0600CHOBAHUS BEIBOJIOB
1o nabopaTopHOi paboTe, NOHUMaHHE aKTyalbHOCTH U HayYHON HOBHU3HBI pab0Thl. OTYET FOTOBUTCS B 2JIEKTPOHHOM H
OyMa)KHOM BapHaHTe, pa3pelIaeTcs HCIOJIb30BaHIe U COCTABICHNS O0TYeTa MIHTepHeT-pecypcoB ¢ yKa3aHHeM IOHOTOo url
— aJipeca IepBOMCTOYHUKA MH()OPMAITUHL.

B cnyuae npuMeHeHus Tpu 00Y4eHUH AUCIUILTHHEI AIEKTPOHHOTO 00Y4EHHs, AUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH 00IIeHNe 00yJaIOUXCs ¥ TIPEHOAaBaTeNsl OCYIIECTBILIETCS B PEKUME PEalbHOTO BPEMEHH (OHIaHH-JICKIIHN
(BeOMHAPHI), YaTHI, BUICO-KOH(MEPESHIINN | Ap.) WIN OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00yderns Moodle,
MS Office365, popymsl, 3IeKTpOHHAS [TOYTA U IP.).

Bonbiiryro uacTs BpeMEHU 00y4daloLIHecs CaMOCTOSATENBHO PabOTalOT ¢ yueOHO-METOANYEeCKUMU MaTepuanamu. CTyaeHThI
MMEIOT BOBMOXKHOCTh KOHCYITBTHPOBATECS € TIPEHOAaBaTeIeM IT0 BCEM BOIIPOCaM, BOSHUKAOIINM B X0/ CAMOCTOSATCIHHON
paboTHI TOCPENCTBOM IEKTPOHHOM MOYTHI, CONMATBHBIX CETeH U T.1I.

Joctyn oOyuarorerocst K y4eOHBIM pecypcaM B pexXUMe OTJIOKEHHOTO BPEMEHH, CAMOCTOSATENbHON paboThI
OCYIIECTBIIsIETCS Yepe3 ceTh VIHTepHeT B yTOOHOM JUISl HETO MECTE, BPEMECHH U TEMIIE.

ITpn 0OydeHny NHIl C OTPaHNIEHHBIMHI BO3MOXKHOCTSMH 3[JOPOBBS JJIEKTPOHHOE 00ydeHHUE, TUCTaHIIHOHHEIC
00pa3oBaTenbHbIE TEXHOIOTHUH MPEIyCMaTPUBAIOT BOSMOXKHOCTH IIpHeMa-TIepeiaui HH(GOPMAIUY B JOCTYMHBIX IS HUX
dbopmax.

Peanmsanust qUCIMIUTMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00YJIeHHS, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 030, J0T) ocymectpnsieTcss Ha 0OCHOBaHUU «[10J105KeHMS O peann3aui OCHOBHBIX U JIOTIOJTHUTENBHBIX 00pa30BaTeIbHBIX
IporpaMM ¢ IPUMEHEHHEM 3JIeKTPOHHOTO 00y4eHUs U AUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIUII B (heepaabHOM
roCyJapCTBEHHOM OIO/XKETHOM 00pa30BaTeIbHOM YUPEXKACHUH BbICIIEro 00pazoBaHus «UenssOMHCKUI rocynapcTBEHHBIH
yHHEBepcHTeTY, «I10705KeHNs 0 TTopsAAKe 3aUeTa 00YyJIAONIMHICS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beiciero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOSHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3oBaTeNbHYIO AEATENBHOCTD, YIEOHBIX IPEAMETOB, KypCOB, AUCIUILTUH (MOIYNeH), NPaKTHUK, JOTOTHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM MMOCPESICTBOM IEKTPOHHON HH(DOpMaImoHHO-00pa3oBaTenbHOl cpensl T BOY BO
«Uenl'Y». B nckimoanTenbHBIX cirydasx ((Gopc-Maxkop U T.I1.) IPH peann3aii 00pa30BaTeNbHON IS TETFHOCTH ¢
npumeHenueM D0, JIOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOAAIINE B IIEPEeUeHb AIEKTPOHHON HH(OPMALIHOHHO-
00pa30oBaTebHON Cpesibl.

10. CIIEHUAJIBHBIE YCJIOBUS OCBOEHUS JUMCHUITIJIMHBI OBYYAIOIIIUMHUCS C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 31O0POBbSA

OcBoeHME AUCUUIIMHBI MHBAJIUAAMU U JMLAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSMH 3JI0POBbS OCYLLECTBIISIETCS C
WCIIONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKMX CPEJACTB M TOJ0 WH(GOPMAIMOHHBIX TEXHOJOTHH, IPEIOCTaBIIEMbIX
PecypcHbIM y4eOHO-METOJUYECKUM LEHTPOM IO OOY4EHHIO MHBAIUIOB U JIUIl C OTPaHUYEHHBIMU BO3MOXKHOCTAMH 310pPOBbS
Yenl'Y 1o 3ampocy o0y4aromerocs.

1. MoOunpHBIe cHelraIbHbIe TEXHUYECKHE CPENICTBA JUIS JIMII ¢ HAPYIICHUSMH 3PEHHS: MTOPTATHBHBINH KOMIIBIOTED
¢ BBOJOM/BBIBOJIOM mpudToMm bpaiins c¢ curresaropom peun «ElBraile-W14J G2»; HOyrOykm ¢ mporpaMMHON 3KpaHHOTO
noctyna NVDA; 3IeKTpOHHBIC YBEIMYUTENN ISl YAAJICHHOTO IIPOCMOTpA; BHUJCOYBEIMYUTENN IMOPTAaTUBHBIC, THIOMIEEp;
I POBBIE TUKTOPOHEI.

2. MoOunbHEIE CHENUATbHBIE TEXHUYECKHE CPENCTBA JUI JIMIl C HApYIMICHHSAMH CIIyXa: CHCTeMa CBOOOIHOTO
3BYKOBOTO TMIOJII CO BCTPOCHHOW COBMECTUMOCTBIO ¢ FM-ycrpoiictBamu; pamuokiaccel «CoHer-PCM» ¢ mepemaTuukom,
3ayIIHBIM WHIYKTOPOM M WMHIYKIMOHHOW IeTNeH; cucreMa MHGOPMALMOHHAs A cradociblmammx repeHocHas «Mcrok»
A2 co BCTPOCHHBIM IUTEEPOM — 3BYKOBEIM HH(OPMATOPOM; MOKYMEHT-KaMmepa; IpOrpaMMHpYEMBIC CIyXOBBIC aIiapaThl
WHIVBHIYaIbHOTO [TOJIb30BaHHUS.
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3. AccuctuBHBIC HH()OPMAIMOHHBIE TEXHOJOTHWH: IPOTPAMMHOE OOECIICUCHHE 3KPAHHOTO JOCTYNAa C CHHTE30M
peun NVDA; mnporpamMMmbl 3KpaHHOTO YBEIMUYEHHS; NPOTpaMMbl PEUYEBOTO CHHTE3a [UII KOMIBIOTEPOB M HOYTOYKOB;
HPOrpaMMBbl PEYEBOTO CHHTE3a JJIsI MOOWIILHBIX YCTPOMCTB; 9KpaHHAs KIaBHATYpa; SKpaHHAS JTyNa.

ITpn HEOOXOMMMOCTH JUTA OOYJAIOMIMXCS C HApYyMICHHSMH 3pEHHS Ha padodnmx MecTaxX A HMPOBEACHHS MPAKTHYECKUX WIN
71a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIENMANBHOE IPOrpaMMHOE obOecredeHne (IporpaMMa pPEdeBOH HaBHTAIHH
NVDA, peueBble CHHTE3aTOPbI, SKPaHHBIE JIYIIbI).

B yueOHble aymuTopmu obecmedmBaeTcsi OCCTIPENATCTBEHHBIH JOCTYN IS OOYJalOmIMXCsS WHBAJIHIOB M OOYYAIONIMXCS C
OTpaHWYICHHBIMH BO3MOJKHOCTSIMH 3J0pPOBBSl. B Kaxmol ayauropmum, rie oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSMH  3/I0POBBS, IPEAyCMaTpUBAETCA COOTBETICTBYIOIIEE KOJNMYECTBO MeCT [ OOYJaIOIUXCd C y4eToM
HapYLIEHUH UX 310pPOBBS.

Jlns ocBOEHWS MUCIUIDIMHBI WHBAJIHIAM W JIMIAM C OTPAHHYCHHBIMH BO3MOJKHOCTSIMH 3/I0POBBSI MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHON OmbOimmoTrexke Uenl'Y, ¢ MOMOIIBIO CHENHANBHBIX TEXHUYECKHX CPEICTB;
JOCTYIl K 3JIEKTPOHHBIM MCTOYHMKAaM, NPEJCTaBICHHBIM B (pOpME SIIEKTPOHHOTO JOKyMEHTa B (hOHIEC HAYYHOW OMONMMOTEKH
Yenl'Y wnm 3neKTpOHHO-OMOIMOTEYHBIX CHCTEMax, C IOMOIIBIO CIICIHANBHBIX TEXHHYSCKHMX M IIPOTPAMMHBIX CPEICTB
(paboyee MecTO IS HE3PSYETO IMOJIB30BATENS ¢ MPOTPAMMHBIM O00eCIiedeHHEeM SKPaHHOTO JIOCTYya ¢ chHTe30M peun NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM poiuiepoM U KiaBuaTypoil Clevy ¢ OONbIIMMHM KHONKAMHU M C pa3fessiomedl KIaBHIIH
HaKJIAIKOM).

Y4eOHO-MeTOAUYEeCKHe MaTepHaibl Uil OOydJarommxcss W3 YHCiIa WHBAIMAOB W JIMIl C OTPAHWYCHHBIMH BO3MOKHOCTSIMH
3J0POBBSI IPEIOCTABIIIOTCA B (POPMAX, aJalITUPOBAHHBIX K OTPAHIMYCHUSAM UX 310POBbS M BOCIPHATHUS HH(pOpMaIUN:

JIns L ¢ HapyLIeHHSIMU 3PEHUSL:

- B TIEYaTHOH (hopMe yBETHICHHBIM IIPUPTOM,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B mevaTHo Gopme mpudrom Bpaitns.

Jnist I ¢ HapymIeHUsIMH CITyXa:

- B Ile4aTHOH opme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA.

Jist vn ¢ HapyIIeHHsSIMH OTIOPHO-/IBUTaTEIFHOTO amiapara;

- B Ile4aTHOH gopme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBIH NIepedeHs MOKeT OBITh KOHKPETH3NPOBAH B 3aBICHMOCTH OT KOHTHHI€HTA 00 YIaIOMIINXCH.

Jlns MHBaNMMAOB W JIHIl C OTPAHWYEHHBIMH BO3MOXKHOCTSIMH 3JOPOBBSI OCBOCHHE AWUCHUILIMHBI MOXET OBITh YaCTHYHO HIIH
MOJIHOCTBIO OCYIIECTBJICHO C HCIIOJIb30BaHMEM HCTAHLIMOHHBIX 00pa3oBaTenbHbIX TexHonoruii (Moodle, Adobe Connect
Pro u np.).

B ocBoeHMM OUCIMIUIMHBI WHBANWAAMH W JIMIAMH C OTPAHNYCHHBIMH BO3MOXHOCTSIMH 370POBBS  HCIIONB3YeTCs
WHAWBUAYyanbHas pabota. Ilog wHAMBMAYanbHOW paboToil moapazymeBaeTcs JABe (OPMBI  B3aUMOJCHUCTBHS  C
IperofiaBaTeNieM: HWHIMBHIyalbHas ydeOHas pabora (KOHCYIbTAlMM), T.€. IONOJHUTEIBHOE pPa3bsICHEHHE Y4eOHOTO
MaTepuara W YIIyOJeHHOe W3yYeHHe MaTepHana C TEeMH OOydJalomuMucs, KOTOpBIE B OSTOM 3aWHTEPECOBAHBL, W
UHVBHIyalbHas BOCIUTATeNbHAS paboTa. VIHAMBUIyadbHBIE KOHCYIBTAIMH HAIPABICHBl HA MHAWBUAYATH3aLUI0 OOYdCHUS
U YCTaHOBICHUIO BOCIIUTATEIBHOTO KOHTaKTa MEXAy INpernojaBaTelieM M OOydarolUMCS HHBAIUAOM MM OOydaromumcs ¢
OrpaHMYEHHBIMU BO3MOYKHOCTSIMHU 310POBBSI.

IMpn mpoBemeHMM NPOIEAYPH! OLCHMUBAHUS PE3YNBTATOB OOy4eHHsS HHBAIHAOB M JIHMI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
3J0pPOBBsSI TI0 TUCHHUIUIMHE OOECHEeYMBACTCS BBIIOJIHEHUE CIEIYIOIUX JOIONHUTENBHBIX TPeOOBaHUI B 3aBUCHMOCTH OT
WHIMBHUIYaIbHBIX 0COOCHHOCTEH, 00yJaromuxcs:

a) WHCTPYKOHSA M0 TIOPAAKY TPOBEINCHHUS IIPOIEAYPHl OICHHUBAHUS IPENOCTAaBIseTCS B JAOCTYMHOH ¢opme (YcTHO, B
HMICBMEHHOH (hopMe, B MHUCEMEHHOH (opme mpudrom bpaiins, ycTHO ¢ HCIIOIB30BaHUEM YCIYT CypAONEPEBOIINKA);

6) mocrynHas (opMa NperOCTaBICHHUs 3aJaHUH OLEHOYHBIX CPEACTB (B IeYaTHOH Qopme, B NMeYaTHOH (HopMe yBEIMUECHHBIM
mpudToM, B nedaTHOH Gopme mpudrom bpaitns, B popMe 3IEKTPOHHOTO JTOKyMEHTa, 3a[JaHUs 3aUUTBHIBAIOTCS ACCHCTEHTOM,
3aJJaHNs IPEAOCTABIIIOTCS C UCTIOIB30BAaHUEM CYpPIOTIEPEBOa);

B) mocTynHas ¢opma MpedoCTaBICHHUsS OTBETOB Ha 3aJaHus (MMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIBIOTEE,
NHUCbMEHHO mpudTOM bpaiiis, ¢ HCroIbp30BaHIEM YCIIyT aCCHCTEHTA, YCTHO).

ITpn mpoBemeHWM TPOIEAYPH! OILCHMWBAHUS PE3YNBTATOB OOyYeHHsS HHBAIHAOB W JIHI[ C OTPAaHWYCHHBIMHA BO3MOXHOCTSIMHU
3J0POBBSI NPEIYCMATPUBACTCA HCIIOJIB30BAHUE TEXHHYECKUX CPEACTB, HEOOXOIUMBIX MM B CBA3M C UX HWHAWBHIYaJIbHBIMHU
0COOEHHOCTSIMHU. DTU CpeACTBAa MOTYT ObITh mpenoctaBieHbl YenlVY wiam MOTyT HCIOJIB30BaThCs COOCTBEHHBIE TEXHUUYECKUE
cpencra. Ilpym HeoOXONMMOCTH WHBANMIAaM M JIMIAM C OTPAaHWYEHHBIMA BO3MOXHOCTSIMH 37I0POBBSI IIPELOCTABIISETCS
JIOTIONTHATEIBHOE BpeMs M MOATOTOBKM OTBETa HAa 3aJaHWs, NpOLeAypa OLEHHWBAHMS pE3YIAbTATOB OOyJeHHS II0
JUCILHIUIMHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIoB.

ITpoBeneHne mnpouexypsl OLIEHMBAaHHsS pPe3yIbTaTOB OOy4eHHMs WHBAIUIOB M JHI[ C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU
3IIOPOBBS IOITYCKACTCS C MCTIOJIB30BAHUEM TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHI.
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