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1. IEJIM OCBOEHMUS AU CITUIIJIMHbBI

XuMuueckoe MAaTCPUAJIOBEACHUC - HAYKa, HAlIpABJICHHAs HAa U3YYCHHUC CBOICTB TBepI[O(bEBHI)IX MaTCpHaiOB U UX U3MCHCHUS B
3aBUCUMOCTH OT .

HCJ'ILIO npernoaaBaHusa JUCHUIIIUHBI ABJIACTCA (bOpMI/IpOBaHI/IC Y CTYACHTOB OCHOBHBIX HpeZ[CTaBJ'[eHI/Iﬁ 0 CBOMCTBax TBEPABIX TCII U O
HX CBA3U C COCTaBOM U CTPOCHUCM, a TAKIKC O OCHOBHBIX KaTCropusiax TBCp,E[O(i)aBHLIX MaTepuaJioB.

3a)1aanI/1 HU3Y4YCHUA JUCHHUIIINHBI SABJIAKOTCS:

- OCBOEHME TEOPETHUUYECKUX NIPEJCTABICHUI O CTPYKTYpe U CBOMCTBAX TBEPIBIX TEI;

- OCBOCHUEC COBPEMCHHBLIX METOAOB UCCIICJOBAHUA MAaTCPUAJIOB;

- IIOJTY4YCHHUEC MPEACTABJICHHS O IPUMCHCHUU TBEPAbIX BCUICCTB.

PeSyJ'ILTaTLI 06yLIeHI/I$I 10 JUCHUIUIMHE HAalIPaBJICHBI HA JOCTUXKCHUEC NHAUKATOPOB KOMIICTCHIIUHN

YK-4.1 Nmeer npencraBiieHue O IpaBUIaX U NPUHIMIAX JEJI0BON YCTHOM U MMCbMEHHONH KOMMYHUKAIUU Ha TOCYAapPCTBEHHOM
s3bike Poccuiickoil denepanyu 1 MTHOCTPaHHOM(BIX) SI3bIKE(aX);

I1K-1.2 BeiGupaeTr TeXHUYECKHE CPEACTBA U METO/BI UCIIBITAHUH (M3 HaOOpa UMEIOLIUXCS) ATl PEIIeHUs TocTaBIeHHbIX 3aaau HYP.

2. MECTO JUCIHMIUIMHBI B CTPYKTYPE OIIOII

IMuxn (pazgen) OITOIT: |K.M.03.21B.01 .02

2.1 TpedoBaHus K NpeABAPUTEILHOI MOATOTOBKE 00y4AIOLIETOCS:

Kpucrannoxumus

duznueckas XUMHUs

OO01as 1 HEOpraHU4ecKask XUMHS

2.2 I[l/lCl.ll/ll'lJ'll/lHLl U IPAKTHKH, JJIsI KOTOPBIX OCBOCHHE JAHHOW THCUMILTHHBI (MOZly.]'lfl) HE00X0UMO KaK npeamecTsyromiee:

CtpoeHue BelecTsa

OCHOBBI XUMHUH TBEPAOro TCjIa

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, °OPMUPYEMBIE B PE3YJITATE OCBOEHWS JUCATIIVMHEI
(MOJYJIST)

YK-4: Cnioco0eH ocylecTBJISTH /1eJIOBYI0 KOMMYHUKAIIUIO B YCTHOH M MUCbMEHHOM hopMax Ha rocy1apCcTBEHHOM SI3bIKe
Poccuiickoii ®enepanun U HHOCTPAaHHOM(BIX) A3bIKe(aX)

3HaTh:

OCHOBHEBIC 3aKOHBI U TIOHATHSA, UCITOJIB3YEMBIC B XUMHH TBEPAOTO TEIIA

YMmeThb:

BbIpa)XaTb CBOU MBICJIK , IPABWJIBHO HUCHOJIB3YySd XUMHUYCCKYIO TEPMHUHOJIOTUIO

Baagern:

HaBBIKaMHU HAYYHOI'O O6H.[CHI/I}I C MCIIOB30BaHUEM 3HAHUI XUMHYECKUX 3aKOHOB M XMMHYECKOM TCPMHUHOJIOTUH

IIK-1: CnocoGen BbIOMPATh U UCIO0JIb30BATh TEXHUYECKHE CPEACTBA M METOAbI UCTILITAHUN 1151 pelleHust
HCCJIEI0BATEbCKUX 32/1a4 XUMHYECKOi HANPABJIEHHOCTH, MIOCTABJIEHHBIX CIIEHUAJINCTOM 00Jiee BHICOKOI KBaJIu(puKamu

3HaTh:

OCHOBHBIC METOJIUKHN CMHTE3a U aHaJIn3a TBEPABIX TCII

YMmeTh:

TUTAHUPOBATH DKCIEPUMEHT HA OCHOBC aHaIM3a ITOCTaBJICHHON HCCHGHOBaTeHLCKOﬁ 3aJa4yu

Baagern:

HaBBIKAMH UCTIOJIB30BAHMS CTAHIaPTHBIX METOL0B HCTIBITAHUIN JJI1 aHaInu3a CBOICTB TBEPABIX TEI
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B pe3syJibTare ocBOeHMs JMCHUIIIMHBI 00Y4AIOLIUICS JOKEeH

3.1

3HaTh:

311

OCHOBHBIC 3aKOHbI M ITOHATUA (1)I/I3I/I‘{eCKOI7I, HeOpFaHH‘ieCKOﬁ XUMHH U KPUCTAJIIIOXUMUH;

3.1.2

OCHOBHBIC ITOHATHA YUCHUS O ¢)a3031>1x nepexoaax;

3.13

OCHOBHBIC BUJbI TBep)lO(ba?;HLIX MaTCpUalioB;

3.14

OCHOBHBIC UCTOYHUKHU Hay'{HOﬁ I/IH(bOpMaI_II/II/I 10 XUMHUYICCKOMY MAaTCPpHUAJIOBCACHNUIO 1 CMCKHBIM AUCIHUIIIMHAM.

3.2

YMmers:

321

OIICBIBAaTh CBOMCTBa TBEPO(ha3HBIX MATEPHUAIIOB;

3.2.2|pa3n4aTh BHABI (ha30BBIX IIEPEXO/IOB;

3.2.3|ucrionb30BaTh (ha3oBBIC AUATPAMMEI,

3.2.4|ucnonns3oBaTh U NPUMCHSATH 3aKOHBI U ITOHATUS JUCHUILIINH.

3.3|Biaagern:

331

MeTO}IHKOﬁ OIMCaHUs KpUCTAJUIMYCCKUX CTPYKTYDP,

3.3.2

MCTOAOM (l)aSOBLIX JAuarpamMm.

4. OFBLEM JJUCUILIMHBI (MOYJIS)

O6Lwasn TpynoeMKoCTb

ayZIUTOPHBIE 3aHATHSA

33ET
Yacos 1o yueOHOMY TUIaHY : 108 Bunpl koHTpons B ceme
B TOM 4YHCJIC
90 9K3aMeHbI 7
5,7

caMoCTOsITeIbHAsE paboTa
4acoB Ha KOHTPOJIb : 9
KOHTaKTHas pabdora: 93,3

cTpax:

HKP: 3,3
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOLYJIS)
Kon HaumeHnoBanue pasjiejioB U TeM /BU/I 3aHATHS/ Cemectp | YacoB Jluteparypa
3aHATHS [Kvpc
Pasnea 1. BBegenue
11 Baenenue. /JIex/ 7 2 JI1.1 J11.2]12.4
2132333435
1.2 Beenenue. /Cp/ 7 1 JI1.1 J11.2J12.1 J12.3
2.4
2132333435
Pazgen 2. DiieKTpOHHOE CTPOEHHE M CBOIiCTBA TBEPABIX Tes
2.1 DJICKTPOHHOE CTPOCHUE | CBOWCTBA TBEpAbIX Ten /JIek/ 7 6 JI1.1 J11.2J12.4
2132333435
2.2 30HHAs CTPYKTYpa KPUCTAIIIOB. 3aCENICHHOCTh 30H, €€ BIUSHHE HA 7 17 [ JI1.1 J11.2712.2 J12.3
aneKkTpodu3nuecKre cBorcTBa kKpucraios /T1p/ 2152333435
2.3 DJIEKTPOHHOE CTPOCHUE | CBOWCTBA TBepabIX Ten /Cp/ 7 1,3 |J1.1J11.2J12.2 J12.3
2132333435
24 30HHAs CTPYKTYpa KPUCTAIIOB. 3aCElICHHOCTh 30H, €€ BIUSHHUE Ha 7 1 JI1.1J11.2
aneKTpodu3nIeckue cBoicTBa kprucramuion /MKP/
Pazpgeu 3. ®@a3oBbie nepexoibl B TBEPAOM Tejle
3.1 dazoBble Iepexoas! B TBepAOM Tene /JIex/ 7 4 JI1.1 J11.2]12.4
0105232334095
3.2 Tepmonunamudeckas kiaaccupukanus GpazoBbix nepexonos. [IpencraBienue 7 17 JI1.1 J11.2J12.1
(ha30BBIX MEpPEeXOA0B Ha AuarpamMmax coctosHus. /TIp/ 0130233354035
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3.3 dazoBble Iepexosl B TBepaoM Teie /Cp/ 7 1,2 JI1.1 J11.2J12.1
0132333435
3.4 TepmoanHamnyeckas Knaccudukams Gpa3oBbIx mepexonos. [IpencrapneHne 7 1,3 JI1.1J11.2
(a30BBIX MEPEX0/10B Ha auarpammax cocrosiaus. /MKP/
Paznen 4. OcHOBHBIE BH/IbI TBepAO(A3HBIX MATEPHAJIOB
4.1 TBepasie amexTponuTsl /JIex/ 7 4 JI1.1J11.2]12.4
0132333435
4.2 TomynpoBogHUKN 1 qUANIEKTPUKH /JIex/ 7 4 JI1.1J11.2]12.2
0132333435
4.3 MarsuTtHble MaTepHaisl. /JIex/ 7 4 JI1.1J11.2]12.2
0132333435
4.4 Onrrueckne Matepuaisl. /JIex/ 7 2 JI1.1 J11.2]12.2
0132333435
45 CaepxmpoBoisinue Matepuaibl. /Jlek/ 7 2 JIT.1J11.2J12.2
0132333435
4.6 Komnozunyonnsie Matepuais,. /JIex/ 7 4 JI1.1J11.2]12.2
0132333435
4.7 Amop¢HbIe MaTepHaibl U cTekia /Jlek/ 7 4 JI1.1J11.2]12.2
0132333435
4.8 HonHas npoBOaUMOCTb U TBEpbIE DIEKTPOIUTHL. [IpuMenenne TBepabIX 7 20 JI1.1J11.2J12.2
AJIEKTPOJIUTOB. D192 33 34 35
IMonynpoBoanuku. Kinaccudukarys nonynpoBoIHUKOBBIX MaTEpHAJIOB.
OcHOBHBIE 00J1aCTH IPUMEHEHUS MOJTYTIPOBOTHUKOB.
Juanextpuku.. OGIacTH IPUMEHEHUS CeTHETOAIEKTPHKOB, MUPOIIEKTPUKOB U
IIbE309JIEKTPUKOB.
MarnutHsle MaTepuansl. O0nacTi NPUMEHEHHs, B3aUMOCBSI3b CTPYKTYPBI U
CBOMCTB.
Ontuyeckue Matepuaiibl. OCHOBHBIE 00JIACTH IPUMEHEHHUSI.
CaepxnpoBosiiye Marepuanbl. O0JacTH ¥ NEPCIIEKTUBBI IPUMEHEHHUSL.
KommnozunyonHble MaTepuabl, X Kiaccu(uKanys 1 METOZOIOTHS CO3AaHHS.
Mp/
4.9 OcHoBHble BubI TBepa0(da3Hbix Matepuanon /Cp/ 7 2,2 JI1.1 J11.2J12.2
0132333435
4.10 [VMonHas mpOBOAUMOCTH U TBEP/BIC AIEKTPOIUTHI. [IpuMeHeHre TBEpBbIX 7 1 JI1.1 J11.2
JJIEKTPOIIUTOB.
[onynpoBognuku. Knaccudukams momymnpoBoIHUKOBBIX MAaTEPHAJIOB.
OcHOBHBIE 00J1aCTH MPUMEHEHUS MOTYIPOBOIHUKOB.
Juonexrpuku.. O0IacTH MPUMEHEHHUS CeTHETOAIEKTPHKOB, TUPOIIEKTPHKOB U
ITE303JIEKTPUKOB.
MarnutHble MaTepuanbl. O0nacTi NpUMEHEHHS, B3aHMOCBSI3b CTPYKTYPBI U
CBOMCTB.
Onrtuueckue mMarepuansl. OCHOBHBIE 00JIACTH MPUMEHECHUSI.
CaepxmnpoBosiue Matepranbl. OOIacTu U MepCIeKTUBEI TPUMEHEHUSL.
KoMmno3unyonHble MaTepuabl, UX KiacCH(QUKays 1 METOZOIOTHS CO3AaHHSI.
/UKP/
Paznen 5. Dx3ameHn
5.1 Ok3aMeH /OK3ameH/ 7 9 JI1.1 J11.2

0130233354055

6. ®OHJI OHEHOYHbIX CPEJICTB

6.1. IlepeueHb BHIOB OLCHOYHBIX CPEJICTB

IprMepHBIE TECTOBEIE BOIPOCH
INprmepHBIE BOIPOCH K peepaTam
Bompocsr k sx3ameny
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6.2. TunoBble KOHTPOJIbHBIC 32a/TaHUAI U HHBIC MaTePUAJIbI I Te](y]lleﬁ aTTeCTanm

IIpumepsl TECTOB:
Tect Nel Bapuanr 1

1. KoopIMHAIIMOHHBIH TONUAP TUTAHA B CTPYKTYPE MEPOBCKHUTA!
a) TeTpasap

0) oxTa’Ip

B) KyO

T') KyOOOKTa’Ip

2. CpaBHUTE IUIOTHOCTb UACAIBHOTO KPUCTAIa U TBEPAOrO PaCTBOPA BBIYUTAHUSL:
a) IUIOTHOCTH PaBHbI

0) IJIOTHOCTH TBEPJOT0 pacTBopa OoJbIIe.

B) IUIOTHOCTb TBEPJIOr0 PACTBOPA MEHBIIIE.

r) 3aBHCHUT OT PaCTBOPEHHOI'O KOMITIOHEHTA.

3. B3aumMopeiicTBHE IBYX KPaeBBIX AUCIOKAIMIl C COHANPaBICHHBIME BeKTOpaMu Broprepca npuBoaut
a) K 00pa30BaHMIO LETOYEK TOUCHHBIX JIE)EKTOB

0) K aHHUTWISALIUH JUCTOKAIUIA

B) K 00pa30BaHMIO AUCIOKALIMOHHBIX CTEHOK

T') K 00pa30BaHUIO HOBOW JMCIIOKAIIMU

4. Yxaxure BepHoe onpeneneHue s aedekro no [lortku u mo @peHkerto:

a) nedexr mo [IoTTkK 3TO MEXKI0Y3€NbHBIN aToM, a edekT 1o OPeHKeo 3TO BAKAHTHOE MECTO B y3JIE€ KPUCTAILTHUECKON PEIICTKH
0) nedexT no LIoTTKM 3TO MEXKI0Y3ENbHBII aToM, a AedekT o DpeHKento ATo napa U3 BaKAHTHOTO MECTA B Y3JI€ KPUCTAJUINYECKOM
PELIETKH U MEX0Y3€eJIbHOr0 aToMa

B) nedext o HIOTTKM 3TO BaKaHTHOE MECTO B y3J1€ KPUCTAJUINUYECKOH PEeIIeTKH, a Ae(eKT no OpeHKento 3To Hapa U3 BAKAHTHOTO
MeCTa B y3J1€ KPUCTAJUINYECKOH PEIIeTKH U MEKA0Y3€eJIbHOTO aToMa

B) nedexT no LIIoTTKH 3TO BaKaHTHOE MECTO B Y3JI€ KPUCTAJUIMYECKOW pelieTKy, a AeekT rmo OpeHKento 3T0 MeXI0y3€eIbHbIH aTOM

5. ®a3a, B KOTOPOif BCe KBAHTOBBIC COCTOSIHUS BAJICHTHOW 30HBI 3aHATHI U IIUPUHA 3amnperieHHoi 30161 pu 298 °C 0,08<AE<3,25B
Ha3bIBAETCS

a) MeTaJuIOM

0) MOJNYPOBOTHUKOM

B) IUDJICKTPUKOM

T') HOHHBIM IIPOBOTHUKOM

6. Db dexTHBHBIN pauyc HOHA

a) 3aBHCHT TOJIBKO OT aTOMHOT'O HOMEpa 3JIEMEHTa, U HE 3aBHCHUT OT CTCIICHH €r0 HOHU3AINH
0) 3aBHCHT TOJIBKO OT CTEIICHU €r0 HOHM3ALMHU U HE 3aBICHT OT aTOMHOT'O HOMEpa JJICMEeHTa
B) 3aBHCHT OT aTOMHOI'0 HOMEpa 3JICMCHTA H CTCIICHH er0 HOHU3ALHU

T') HEe 3aBHCHT OT aTOMHOI'O HOMEpa 3JICMECHTA M CTEIICHH er0 HOHU3ALHUU

7. DaexTpru4ecKasi POBOAUMOCTh HOHHBIX KPUCTAILUIOB C POCTOM TEMIIEPATYPBI
a) majiaeT

0) pacter

B) pacrer, a 3aTeM, Pe3KO Maaaet

T') HE 3aBHCHT OT TEMIICPATYPHI

8. KonmuectBo pemerok bpass paBHO
a) 12

6) 7

B) 14

') OECKOHEYHO MHOTO

9. Kpucramnmyeckast CTpykTypa XapakTepu3yeTcs
a) OJIHKHAM TOPSAKOM PACIIONOKEHHS YACTHI
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0) TaJIbHUM HOPSAKOM PACIIOJIOAKEHUSI YaCTUL]
B) CPEAHHUM IOPSIKOM PACIOI0XKEHUS YaCTHIL
I') HET IPaBUJIBHOTO OTBETA

10. Uto 13 nepeyucieHHOro He BepHO?

a) B Merone bpumkmena BeipacTaer TOJIBKO OIMH KPUCTAILI

0) B MeToie YoXpabCKOro MpH BEITATMBAHUH KPHCTAJJIA PacilylaB M KPUCTAJT BPAIIAIOT B IPOTUBONOIOKHBIX HANIPABJICHUSX
B) B MeTozie bpunkMeHa Kpuctamin3aiys BelecTBa BOSHUKAET B HECKOJIBKHUX TOUKaX

r) MeTol HoXpaJlbCKOro MIMPOKO MPUMEHSIETCS IS OTYIEHUS TTOyTIPOBOHUKOB

Tect Ne2 Bapuanr 1

1. YUTo H3 IepeYnCICHHOr0 He BEpHO?

a) JUIsl MOSIBJICHHS OOJIBIIIOTO KOIMYECTBA KPUCTAIIIOB MPH IOJTYYCHNH IICOITUTOB HEOOXOIMMa HI3Kas CTEIICHb IPEChIIICHUS
pacTBOPOB TelIst

0) Ip¥ HOJIyYCHUH IICONUTOB B KAYECTBE HCXOIHBIX BEIIECTB ClIENyeT OpaTh aMOp(HBIC OCaIKH

B) IPY HOJIy4CHUH LICOUTOB B Telie CIEIyeT TOICP’KHUBATh BHICOKYIO IICTOYHYIO CPEIY

T') THApOTepMaibHas 00paboTKa rejeil NPHUBOINUT K KPUCTAIUIM3AIMH [ICOTUTOB

1) KPUCTAJUTU3ALHIO TeJIsl IIPH TTOTYYCHUH [ICOJTUTOB MPOBOAT B THAPOTEPMANBHBIX YCIOBHAX

2. V3 4ero moiy4yaroT KpUCTAIIBI PA3THYHbBIX CHITHKATOB C BBICOKUMHU TEMITEpaTypaMH TIaBICHUs?
a) M3 PAaCTBOPOB JICTKOIUIABKHX OOpaTOB

0) u3 pactBopoB (ocharo

B) M3 PACTBOPOB AJTFOMHHATOB

T') U3 TYTOIUIABKUX CEJICHATOB

JT) U3 JIETKOTUIABKUX MOJHOICHUTOB

3. B pe3ynbTare conoimmepu3aii METaCHIIMKAT U METaaJIlOMUHAT HOHOB 00pa3yercsi?
a) resb

0) pacTBOp

B) pacIuiaB

T) CTEKJIO

) HIYEro

4. CKOpOCTb BBITSTMBAHHS 3aTPaBKH B MeToie HOXpabCKOro KouedeTcs
a) ot 2-X 10 4-X cM/4

0) ot 2-x 110 4-X MM/4

B) OT 2-X J10 5 MM/4

T) OT 2-X J10 5 cM/4

n) ot 2-x 10 10 cm/u

5. YKaxuTe UCXOAHbIE MPOIYKTHI MIPH MOTYIEHUH IEOIUTOB?
a) METaCWJINKAThl ¥ METAATIOMHHATHI [IEIOYHBIX METAJIIOB
0) oprodocdatsl u cynbhaThl CBUHIA

B) KapOOHAThI ¥ OpTOdOoCchAaThl MIETOYHBIX METAIIIIOB

T') TUIPOKCUIBI U CeNTEHATHI IeJI0YHBIX METaJJIOB

1) CYTb(MOUIBI M CENICHATHI ATFOMHHUS

6. Kaxkoii n3 METo0B MO3BOIISIET OMPENEIUTh XUMHIECKHUIH COCTaB BEIIECTBA.
a) ICK

0) PCA

B) OIIP

r) POBC

7. Kaxoit Tamn npoBoanMocTH OyaeT HaOmoaaThes y Cyab(QuIa CBUHIA C BAKAHCHSIMU B KATHOHHOM MOAPEIIETKE.
a) DIIEKTPOHHBIH

0) IBIPOYHBIH

B) COOCTBCHHBIM
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I') HIOHHBII

8. MarHuTHbIC IOMEHBI OTCYTCTBYIOT Y
a) aHTH()EepPOMarHETHKOB

0) AMamMarHeTUKOB

B) (heppoMarHeTuKoB

r) pepprUMarHeTHKOB

9. KpI/ICTaJ'IJ'I KaKoro cocraBa nNpuMEHACTCA B KaUCCTBC paGoqero Kpuctajlyla B na3€:pax?
a) Ca(NbO3)2

6) CaBrO3

B) CaTiO3

r) Ca(PrO2)2

10. CoeqMHEHHE KaKOT0O COCTaBa SBISICTCS BBICOKOTEMITEPATYPHBIM CBEPXIIPOBOIHHKOM
a) LiAISi206

0) Y3AI5012

B) Nd3Ge

r) YBa2Cu30O7

Temsl pedepaton

1. Kpucrannuueckue TBepbie Tena. MOHO- U OTMKPUCTAILIBI M UX IPUMEHEHHE.

2. HaHokpucTaunveckue BeriecTsa. Mx mpakTuieckoe MpUMeHEeHHE

3. Awmopdusie TBepabie BemiectBa. CBOWCTBA U HCIOIb30BAHUE

4. BemiectBa ¢ KapkacHO# cTpyKkTypoii. CBOICTBa M PUMEHEHHE.

5. CoenuHeHHUS €O CIIOUCTON CTPYKTypor. CoeanHeHus BHeIpeHHs U KiaTpaTsl. HoBble MaTepHaibl M NEPCIEKTUBBI IPUMEHEHHUS.
9. TBepasle pacTBopbI. M30BaneHTHOE U reTepoBaeHTHOE 3amenienue. [loaydyeHrne HOBbIX MaTepUaaoB U IePCIeKTHBEI
[IPUMEHEHUSL.

10. Hanoctpykrypsl, 00beMHbIe KiacTepbl. [lonydyeHue u 0061acTu UCIOIb30BaHUS.

11.Bnusinre aucnoKanui Ha CBOMCTBA KPUCTAIIIOB. DKCIEPUMEHTALHBIE METO/IbI UCCIICIOBAHMS IUCITOKAIINH.

12. DKcnepuMeHTaNbHbIE METO/IbI U3YUeHUs TTOBepXHOCTU. OxKe-3eKTpoHHas crekrpockonusi, POIC, obpaTHoe pe3epdoprioBeckoe
paccesHue.

13. MexaHoxumuieckast akTuBaiysi. OCHOBHBIE 3aKOHOMEPHOCTH M BO3MOXXHOCTH UCTIONIB30BaHMS MEXaHOXUMUYECKHUX MPOLIECCOB.
14. Kpucramimzanus U3 pacTBOPOB, PacIiuiaBOB U Ta30BoM (a3bl. CHHTE3 M OYHCTKA BEIECTB.

15.'unporepmanbHbIe METOIBI CHHTE3a TBEPABIX BEIIECTB. BrIpamnBanue MOHOKPUCTAIIIOB.

16. Metoasl Yoxpasnbckoro u bpumkmena-Crokbaprepa. 3oHHast tuiaBka. ['a3omna3mMeHHbId MeToa BepHeis.

17. Iomy4yenne TBEpABIX BELIECTB B BUJIE TOHKHX CIIOEB U IUNICHOK. II0MUKpUCTAINYECKHE U STIUTAKCHAJIbHBIE INIEHKH U UX 00J1aCTH
[IPUMEHEHHUSL.

18. Kepamuxka. [lomyuenne u npuMeHeHueE.

19. Mertoap! noxy4deHust HAHOYACTHII U UX IPUMEHEHUE.

20.PenTtrenoctpykrypHsliit ananus. MccnegoBanue mOpOIIKOB 1 MOHOKPHUCTAILIOB.

21. DnexTpoHHas U HeWTpoHHas audpakuus. OCOOCHHOCTH U BO3MOKHOCTH METOIOB.

22. KpucTamioonTuieckuii aHaIus3.

23. DneKTpoHHAsE MUKPOCKOIIWS: IPUHLIUIBI 1 BO3MOXXHOCTH.

24. CnekTpalibHble METO/IbI: KonebarenbHas criektpockonus, K- u KP- criekTpbl; CIeKTpOCKOIUS BUIUMOTO U3JTYYCHUS 1
Y®-cnekrpockomnusi.

25. Pe30HaHCHBIE METO/Ib B XMMUHU TBEPJIOTO TeJa: CIIEKTPOCKOMNHS SACPHOr0 MarHUTHOTO pe3oHanca (IMP), simepHoro
kBajipynonsHoro pezonanca (SIKP) u anexktponHoro napamarautHoro pezonanca (JI1P); spepHas raMmma-pe3oHaHCHAS
(MeccbOay’poBCKast) CIIEKTPOCKOITHSI.

26. MeTozbl onpeneieHus] XUMAYECKOr0 COCTaBa. X MMHUYECKUN 3JIEMEHTHBIN aHau3. PEeHTreHO(IyOpeCIeHTHBIN aHaIN3.
JloKanpHBIH PEHTT€HOCTIEKTPANILHBIH aHaIN3, MacC-CIIEKTPOMETPUYECKIE METO/IBI, aTOMHO-DMUCCHOHHAST CTIEKTPOCKOIIHSI.

27. Metoabl ucclieIoBaHus OJMKHET0 OKPYXKEHHUS aTOMOB. PenTreHoBckas abcopOrnonnas criekrpockonus (EXAFS, XANES).
28. VccnenoBaHus TEPMHUUYCCKUX CBOMCTB BellecTB. TepMorpaBuMeTpuueckuil ananus. JuddepeHipanbHo-TepMUUECKHi aHATU3 1
nuddepeHIanbHas CKaHUPYIOIast KaJIOPUMETPHSL.

29. Metozpl uccie0BaHUs JEKTPUUECKIX M MATHUTHBIX CBOMCTB.

30. MonHast IpOBOAMMOCTb U TBEPABIE 3IEKTPOIHUTHL.

31. TlonynpoBOJHUKY M UX IPUMEHEHHE.
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32. Inanextpuku. CEerHETOAIEKTPUKH, MUPOITICKTPUKU H Tbe3031eKTPUKH. OOIacTH NPUMEHECHHUSL.

33. MaruutHble MaTepuainbl. O0JaCTH MPUMEHEHHS, B3aUMOCBS3b CTPYKTYPHI H CBOMCTB.

34. Ontnueckue Matepransl. OCHOBHBEIE 00JIaCTH IPUMEHEHHSI.

35. CepxnpoBosiiiye MaTepraibl. TpaauiuoHHbIe (METaUTbl 1 HHTEPMETAUTUIIBI) U BRICOKOTEMITEpaTYpHbIE (OKCHIbI)
cBepXnpoBOaHUKU. O0IaCTH 1 EPCIICKTUBBI IPHUMEHEHHSI.

36. TyrormaBkue Matepranbl. MeTaibl M CIUIaBbI, OKCUBI, KapOUabl, OOPHUIbI, HUTPUIBI, CUITULIUIbL.

37. KoMIO3UIIMOHHBIE MAaTEPHUAITBI, HX KITaCCH(UKAINS U METOIONOTUS CO3anusl. MeTaiconepKaniue KOMIO3UIIMOHHbIS
MaTepHUaIbL.

38. AMopdHbIe MaTepHaibl U cTekia. PasmuyuHble 001acTi MPUMEHEHHUS CTEKOI.

39. Oprannueckue QyHKIHOHAIBHBIE MaTepHaibl. OCHOBHBIC THITHI M 00JacTH MpuMeHeHus. bruomarepuans.

6.3. TunoBbie KOHTPOJIbHBIC BOIIPOCHI M 3aIaHUA JIH HpOMe)KyTO‘{HOﬁ aTTeCTanuu

Bomnpocsl k 5x3ameny:

1. IIpenmeT XUMHYECKOr O MaTepHAJIOBEICHHS.

2.Ctpoenue 1Bepaoro tena (TT). CTpyKTypHbIE TUIIBL.

3. Mopenu npeactasieHus cTpykTypsl TT (1apoBsle yIakoBKH, KOOPIHHALOHHEIC ITOIHDIPHI).

4. Tunsl cBsizeil B TBepioM Tese. OCOOCHHOCTH OMMCAHKS KPUCTAIUIOB C PA3IMYHBIMK THIIAMH CBSI3CH.

5. 30HHAs CTPYKTYpa KPUCTAJLIOB. 3aCEIEHHOCTh 30H, €€ BIMSHUE Ha JJIEKTPOGU3UUECKUE CBONCTBA KPUCTAILIOB.

6. BayeHTHast 30Ha, 3anpenieHHast 30Ha, 30Ha POBOAUMOCTH. MeTaIbl U IUICKTPHKH.

7. CoOCTBEHHBIC U IPUMECHBIC ITOTYIPOBOIHUKH. DJICKTPOHHAS U JIBIPOYHAs IIPOBOAUMOCTb.

8. TepmonuHamMuueckast Knaccudukarus Gpa3oBbIX IEpEX0I0B.

9. Meron dazoBeix quarpamm. [IpaBusio ¢asz, npaBuio pseryara. OcoObie TOUKH Ha (a30BbIX TUarpaMMmax.

10. OcHoBHBIE BUAibI (ha30BBIX AUArPaMM JBOMHBIX CUCTEM.

11, CtpykTypHBIe H3MEHEHHUs IPU (a30BBIX IEpexoiax.

12. MapTeHCUTHBIEC IPEBPAILCHHSI.

13. Mexanu3mbl (a30BbIX IEPEXOJI0B.

14. VloHHas MpOBOIUMOCTb U TBEP/BIC DIIEKTPOJIHUTHI.

15. Kuciopoa-nonsele npoBOoJHUKH. ['aioreHna-rnoHHbIE TP OBOIHUKY.

16 Xumudeckas 1 pu3uueckasi pupoa JUIIIEKTPUKOB. TBEPABIX JIEKTPOIUTOB.

17. HaBeneHHas u cioHTaHHas noyisipu3anusi. CerHeTOIEKTPUKH, TUPOAIIEKTPUKU U MTbE303JICKTPUKU. [Ipumepsl.
18.001acTi MpUMEHEHHS CErHETOAIEKTPUKOB, TUPO3JIEKTPUKOB U MbE303JICKTPUKOB.

19. Knaccrdukanyst MarHUTHBIX MaTE€pUaioB, OCHOBHBIE CTPYKTYPHI M CBOMCTBA (METAJUIBI U CILIaBbI, OKCHBI IEPEXOHBIX
METAaJUIOB, IINWHEIH, TPaHAaThI, TIEPOBCKUTHI, rekcadepputsl). 20. Martepuains ¢ 3dgdexrom rurantckoro (MC) u KooccaibHOTo
(KMC) MarHuTHOTr0 CONpPOTHBIICHUSI.

21. JlroMuHecieHTHBIE MaTepHaibl ¥ JroMuHO(OpsL. Dochopeciupyromiye MaTepruasl.

22. TeepaoTenbHbIE HCTOYHUKY JIA3EPHOTO U3TydeHus (pyOUHOBBIM U HEOJUMOBBIH J1a3epbl). 23. HenuHeliHble onTHueckue
Matepuaiibl. OCHOBHBIC 00JIACTH MPUMEHCHHUSI.

24. CepXIpoBosIue MaTepralbl. TpaguiMOHHbIC (METAJUIBI U HHTEPMETAJLTH/IBI) U BEICOKOTEMIIEPATypPHBIE (OKCHIBI)
CBEPXIPOBOJHUKU.

25. B3auMOCBsI3b COCTaB - CTPYKTYpa - CBOMCTBO ISl BLICOKOTEMIIEPATYPHBIX CBEPXITPOBOJHUKOB Ha OCHOBE KyrpaToB. O0sacTu u
MIEPCIIEKTHBBI NPUMEHEHHS.

26. TyroriaBkue Mateprabl. MeTabl ¥ CIUIaBbl, OKCHJIbI, KApOH/IbI, OOPHIIbI, HUTPUIBI, CHITULIHIBI.

27. KoMno3unyoHHbIe MaTepHabl, UX KIacCH()UKaIMsI 1 METOAONIOTHS co31aHms1. MeTayuicoaep Kaniie KOMITO3HLIMOHHbIE
MaTepuabl.

28. AMopdHbIe MaTepHalbl U cTekiia. DakTophl, BIHUSAIONINE Ha CTeKI000pa3oBaHue. OKCUIIHBIC U XaJIbKOTCHHUTHBIC CTEKIIA.
DrnexTporpoBoasiue crekia. Merammdeckue crekina. Cteknokepamuka. CHTaILIBL.

29. buomarepuanst

6.4. Kpurepuu oneHnBanus

OK3aMeH IPOBOIUTCS B YCTHOM BHUjie. BueT coTonT u3 18yx BOIPOCOB.

OmeHKa «OTINYHOY CTaBUTCS 3a MOIHBIA U IPaBUIBHBIN OTBET, MaTEpHAT U3II0KEH XMMHIECCKH TPAMOTHBIM S3bIKOM. CTyIeHT
BJIajieeT TEPMHHOIOTHEH 1 HOMEHKIATYpOH, IMeeT MpeCTaBIeHNE O BHAX, CTPOCHUHN U CBOMCTBAX TBEePA0(a3HBIX MaTepHAIIOB,
yMeeT IPHMEHSATh 3aKOHBI XUMHH JJIs1 OOBSACHEHHsI KOHKPETHBIX SBICHHUH, yMEeT CPABHUBATh, COITOCTABIIATE H 0000IaTh (haKTHI.
Omnenka «xopommoy. OTBET HOTHBIN U PAaBUIBHBIHA, HO JOMYIICHB! HECYIECTBEHHBIC OMIMOKH B TEPMHHOJIOT UL

OmeHKa «y10BIeTBOPUTENBHO». CTYIEHT OTBETUII HA BOIIPOC, HO IIPH 3TOM JOIYIIEHAa CYIIECTBEHHAs ONTHOKA MM OTBET HE
TTOJTHBIH.

O1eHKa «HEYIOBICTBOPUTENbHO». CTYCHT HE BIIaJeeT XUMHIECCKOI TEPMIHOIOTHEH 1 HOMEHKIIATYPOH, JOITyCKaeT rpyobre
OIMIMOKY B HCTONKOBAHUH U YIIOTPEOICHIN XUMHIECKUX HOHATHIL.
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7. YAEBHO-METO/JUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIS)

7.1. PexomeHayemasi JiuTepaTypa

7.1.1. OcHoBHas JlUTEpaTypa

ABTOpBI, COCTABUTENN 3arnaBue WznarensctBO, ron| Pecypce
JI1.1 |VBapos H. @., XuMus TBEPAOTo Tena: yueOHoe nocodbue HoBocnbupck : 3bC
Mareiimmna FO. T'. (https://biblioclub.ru/index.php?page=book&id=575292) HoBocubupckuii
roCyJapCTBEHHBII
TEXHUYECKU I
yHuBepcurer, 2019
JI1.2 |3emckos 1O. I1L Martepuanoseznenue: yaeOHoe mocodue sl By30B Cankr- [lerepOypr 3BC
(https://e.lanbook.com/book/364784) : Jlann, 2024
7.1.2. JlonioJHUTE/ILHAS JIUTEPATypa
ABTOpBI, COCTABUTENH 3arnaBue WznarensctBo, ron| Pecype
JI2.1 |Menuxo U. B. DU3NKO-XUMUYECKAasI BOJIIOLMS TBEPIOTO BEIIECTBA Mocksa: BMUHOM.
JlaGopaTopus
3HaHui, [2014]
JI2.2 |KoBanes U. H., benast |Dusnuecknue MeTObI HCCIIEIOBAHMUS B XUMUH TBEPJIOTO TEa: YensiOuHCK:
E. A., Bukropos B. B. |yueOHO-MeTonn4eckoe mocobue [U3narenbcTBO

IOYpITIIY], 2017

123

Tperbsikos FO. 1.

TBepaodazHbie peakiyuu

MockBa : Xumusi,

1978

J12.4

Kuoteko A. B.,
Ipecusxos U. A.,
Tperbsikos FO. [1.

Xumust TBEPAOTO Tena: yaeOHoe nmocodue

MockBa:
Axanemus, 2006

7.2. Ilepeuyenn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKANIMOHHO# ceTH "MHTepHeT"

31

HanwmonanbHas anektponHas oubnuoreka (HOB) [DnekTpoHHsIi pecypc] : 00beIMHEHHBIIH 3IEKTPOHHBIH KaTanor GOHI0B
poccwuiickux 6ubnmorexk : caidT. — URL: http:/H30.pd.

32

eLIBRARY.RU [DnekTpoHHsblii pecypc] : anekTpoHHas oubnunoreka / Hayu. anekrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.

33

Znanium.com [DJIEKTPOHHBIH pecypc] : 31ekTpoHHO-O0nbnuoTeunas cucrema (3bC) / HayuHo-u31aTenbCKiA EHTP

HNH®PA-M. — URL: http://znanium.com/.

24

IOpaiit [DnekTpoHHbIi pecypce] : anekTpoHHo-0nbnuoreynas cucrema (ObC) / uznarenscrBo FOpaiit. — URL:

https://biblio-online.ru

95

Jlanb [DnexTpoHHbI pecypc] : 3nekTpoHHO-0ubnuoTeunas cucrema (3bC) / uznarenncro Jlans. — URL:

http://e.lanbook.com/

7.3 llepevyeHb MHGOPMAIUOHHBIX TEXHOJIOTHA

7.3.1 [IporpaMmmHoe oGecnieyeHune

LMS Moodle

Adobe Reader

7.3.2 llpodeccuonanbHbie 6a3bl JAHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. Hayunas anexkrponnas oubnuorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHas s5ieKTpoHHas

6ubmoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum moctyma: s 3aperiucTpup. monb3oBarteseit. — TeKcCT :
SJIEKTPOHHBIH.
2. HanmonansHas snextponHas 6ubimoteka (HOB) (https://rusneb.ru/) Harmonanbsnas anexktponnas oubmmoreka (HIB) :

00BEMHEHHBIH IEKTPOHHBINH KaTaIor (JOHIOB poccHicKux Oubmmotek : caitr. — URL: http://H36.pd. — Pexxnm mocryma: u3

YUTANBHBIX 3a510B OnOnrorekn Yenl'Y. — TeKCT : aIeKTpOHHBII.

3.

Ipesnpnentckas onbmmoreka (https://www.prlib.ru/) Tpesunentckas GubnmoTeka : SNEKTPOHHAs HALMOHATbHAS
oubnmorexa : caiit / ®I'BY Ilpesunéurckas 6ubmuoréka imenn b. H. Enpumna. — Cankrllerepoypr, 2009 — . — URL:
https://www.prlib.ru/. — Tekct : 3aeKTpOHHBIA.
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4, Web of Science (https://apps.webofknowledge.com) Web of Science : MmynpTHAMCIMIUIHHAPHAS pedepaTHBHAs 0a3a
naHHbIX / komnanus Thomson Reuters. — Pesxum fgoctymna: auist 3apeructpup. nons3oBatesieid Uenl'Y. — TekcT : 3eKTPOHHBIM.

5. Scopus (https://www.scopus.com) Scopus : pedpeparuBnast 6a3a nannsix / Elsevier BV. — URL: http://www.scopus.com/. —
S13. anrn. — Pexxum noctyna: ams 3apeructpup. nonszoatenedl Yenl'Y. — Tekcr : 3neKTpOHHBIN.

6. DNeKTPOHHBIH KaTajor HaydHoi oudiuorekn Yenl'Y [DnekTpoHHBIN pecypc] : 6a3a qaHHbIX / Uensi0. roc. yH-T. — YensaOuHCK,
1992.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIVIMHBI MOAYJIST)

I[J'[H pcam3ani AMCHUIIIIMHBI UCIIOJIb3YIOTCS y‘Ie6HI>Ie AyAUTOPUU JIA IIPOBCACHUA 3aHATUN JICKIITMOHHOI'O THUIIA, 3aHATUH
CEMHNHApPCKOT'0 TUIIA, 'PYIIIOBBIX U HHAVNBUAYAJIbHBIX KOHC}’J’ILTaL{Hﬁ, TCKYIICTO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTraluu, a TaKXKe
TIOMCHICHUA JJI CaMOCTOSITeILHOM pa6OTI>I.

YuebHble ayJAUTOPpUHN YKOMITJICKTOBAHBI CHCHHaHHSHpOBaHHOﬁ MeOCIIbIO U TEXHUUECKUMHU cpe€acrBaMu 06y‘I€HI/I${.

JIist IpOBeICHHS 3aHATHI JISKIIMOHHOTO THIA MPEAIaraloTcsi HabOphbl AEMOHCTPAIIMOHHOTO 000PYIOBaAHHS M YIEOHO- HATIISAHBIX
TOCOO M.

Iomerienus it CAaMOCTOATEIBHONW pabOThl 00YYAIOLIMXCS OCHAIIEHBI KOMITBIOTEPHOIN TEXHUKOW C MOJKIFOYEHHEM K CETH
"NuTepHet" 1 oOecrneyeHneM JOCTyIa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTebHYIO cpelly yHuBepcurera. 1. YueOHas
ayJUTOPHsL ISl IPOBEJICHHUS 3aHITHI JICKIIMOHHOTO THIIA.

OcHoBHOE 000py/ioOBaHuE: yueOHast MeOelb, TOCKa yYeHHUUecKast OObIuHas, HACTEHHAs, yI€OHO-HATIIAHbIC TOCOOHS
(Tlepronnueckas Tabmuna JI.11. MenzaeneeBa, MynbTUMENUTHAS TIPE3EHTAINS ), MYJIbTUMEIHHHOE HHTEPAKTHBHOE 000PYI0BaHHUE:
MYJIBTUMETUHHBIN TPOSKTOP, IKPAH C TEKTPONPUBOIOM, AKYCTHUCCKAsI CUCTEMA.

2. YyeOHble ayIUTOPHUH JUIS IPOBEJICHUS 3aHATUH CEMUHAPCKOro THUIA, I IPOBEACHUS TPYNIOBBIX KOHCYJIBTALNH,
HH/IMBUYAJIbHBIX KOHCYJbTALUH, 1JIs TEKYILLEr0 KOHTPOJIS U IPOMEXYTOYHOM aTTecTaluu

2.1. Aynuropus Ui CEMUHAPCKUX 3aHSATHH.

OcHoBHOE 000py/ioBaHuE: yueOHast MeOellb, IOCKa yYeHUYecKast OObIUHAs, HACTEHHAS, MYJIbTUMEIMHHBIA KOMILICKC.

2.2 Aynutopust uisi CaMOCTOSITENTbHBIX 3aHATHH.

OcHOBHOE 000py/IOBaHHKE: CIICIMATM3UPOBAHHAS SPrOHOMHYHAS MeOENb Jisi pa0OTHI 32 KOMITBIOTEPOM. ABTOMATH3UPOBAHHBIC
pabouue mecta Ha 11 oOyuarommxcs, 1 npenoaaBarens. 12 [1K ¢ nHIIEH3MOHHBIM TPOrPAMMHBIM 00€CIICUCHHEM.
MaruuTHO-MapkepHas nocka. MHrepaktuBHas nocka SMARTBoard 660 nuaronans 647/162/6¢m. Tpoextop INFOCUS IN 36.
Axkycruueckas cucrema 2.0 Sven SPS-678.

[Iporpammuoe obecnieuenune: MS Windows XP Profes-sional SP2 ans BY30B. JIuuen3un 6eccpodHsie.

IMaptuisa Ne PC545926 ot 20.12.2007r.

MS Office 2007. JIunensun 6eccpounsie. Jlunenszus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JTutien3zuu 6eccpovHsie.

JInnensus Ne 48382516 or 10.11.2010r.

MS Office 2010. JIunensun 6eccpounsie. Jlnnensus Ne 48382516 or 10.11.2010r.

MS Windows 10. JIutieH3un 6ecCpovHBIE.

I'oc. KorTtpakt Ne AD-44/57/18 ot 30.10.2018r.

MS Office 2016. JIunensuun 6eccpounnie. ['oc. Kontpakt Noe AD-44/57/18 ot 30.10.2018r.

aymnuropust Ne 115 (454000, YensOunckast 00:1., 1. UensOuHck, yin. Mosnonorsapaeiiies, 70-0)

OcHoBHOE 0OopynoBaHue: yaeOHast MeOelnb, Jocka yIeHHIecKasi OOBIYHAs, HACTeHHAs, MyJIbTHMEANHHOE HHTEPAKTUBHOE
000pyaOBaHHE: MYJIbTUMEANHHBIA POEK-TOP, IKPaH C AIEKTPONPHUBOIOM, aKyCTHUECKas CHCTEMA.

3. [TomeleHre JUIsi CAMOCTOSITEIBHOM PabOThI

3.1 Yuranbuseii 3am Ne 1.

OcHoBHOe obopyaoBanue: KomndecTBo mocagouHbix MecT — 50. 5 mepcoHaIbHBIX KOMIBIOTEPOB C TOAKIIIOUCHIEM B CETh
«uTepHETY, HeorpanudeHHbI qocTyn kK OBC u BJI. Yuebnas mebens, KOHIUIOHED.

IMporpammuoe obecniederne: Microsoft Windows 10 Pro. (JInuensun 6eccpounsie. Jloroop Ne AD-223/28/18)

Microsoft Office 2016 Pro (JInuensun 6eccpounsie. JJorosop Ne AD-223/28/18)

KoncynsrarTlImoc (Cornamenne o corpyaamdectse Ne 31 ot 20.05.2003 ¢ pernoHanbHBIM HH(GOPMAIMOHHBIM IIEHTPOM
00IIEPOCCHICKOI CETH PacIpOCTPAHEHHUS MPpa-BOBOH HH(OpMAIIH)
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I1O «AnTuBHpyc Kacnepckoroy (JInuensnonHsi noro-sop Ne 1013/K-2773 or 11.12.2018r.)

3.2. apopmarroHHO-OnbImorpadmaeckuii oTae.

OcHOBHOE 000pyJOBaHHE: KOJIMIECTBO ITOCAIOUHBIX MecT — 24. YueOHas MeOelb, 7 MepCOHAIBHBIX KOMITBIOTEPOB C IIOJKIIOYCHUEM
B ceTb «MHTepHeT», HeorpaHudeHHbIH 1ocTyn k ObC u BJI.

Iporpammuoe obecnieuenune: Microsoft Windows Professional 7 Russian Academic OPEN No Level (CBT (OAO IIEHTP) 18.02.10.
Homep muuensuu 46536280)

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

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (Jlorosop Ne AD-23/12, HoMmep JHIeH3 UK
60411804)

KouncynpsrantIInoc (Cornamenue o corpyaauuectse Ne 31 ot 20.05.2003 ¢ peruoHanbHbIM HHGOPMALMOHHBIM LIEHTPOM
00IIEPOCCHICKOI CETH PacIPOCTPAHEHHUS MTPABOBOM UH()OPMAITHH)

HD3B (dorosop Ne 101/H25/2810 ot 20.02.2018)

ITO «AntuBupyc Kacnepckoro» (JIunenzuonnsiii gforosop Ne 1013/K-2773 or 11.12.2018r.)

3.3 Ayauropus i CaMOCTOSTEIbHON paboThI.

OcHOBHOE 000pyJOBaHHE: CIICLMATM3UPOBAHHAS SPrOHOMHYHAS MeOeITb IS pPAOOTHI 32 KOMITBIOTEPOM. ABTOMATH3UPOBaHHBIC
pabouue mecra Ha 11 oOyuarommxcs, 1 npenopaBarens. 12 [1K ¢ nUIIEH3MOHHBIM MTPOrPAMMHBIM 00€CIICUEHHIEM.
MarnuTtHo-MapkepHas focka. MatepakrtusHas nocka SMARTBoard 660 nuaronans 64/162/6¢m. Ipoextop INFOCUS IN 36.
Axycrudeckas cucrema 2.0 Sven SPS-678.

IIporpammuoe obecnieuenue: MS Windows XP Profes-sional SP2 s BY30B. JIunensuu 6eccpoyHsle.

IMaptus Ne PC545926 ot 20.12.2007r.

MS Office 2007. JIunensun 6eccpounsie. Jlutensus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JIutienzuu 6eccpouHsie.

JInmensust Ne 48382516 or 10.11.2010r.

MS Office 2010. JIunenszun 6eccpounsie. Jlnnenzus Ne 48382516 or 10.11.2010r.

MS Windows 10. JIuuen3un 6ecCpovHEIE.

T'oc. Kontpakt Ne A3-44/57/18 or 30.10.2018r.

MS Office 2016. JIunensuun 6eccpounsie. 'oc. Kontpakt Ne AD-44/57/18 ot 30.10.2018r.

9. METOANYECKHE YKA3AHMUA JIVISA OBYYAIOINUXCS IO OCBOEHUIO JUCIUIIIMHBI (MOAYJISA)

Jucnuunnuza «OCHOBBI XUMUYECKOT0 MaTepUallOBEIEHHSD OTHOCUTCSA K 0011enpodecCHOHaIbHOMY OI0KY AMCUUIIMH U TIPU3BaHa
(bopMHUpOBAThH y CTYJEHTOB OCHOBHBIE 3HAHHS M HABBIKM HEOOXOJMMBIE JUISl IOHUMAHHS CYIIHOCTH XHUMHUYECKUX IPOLIECCOB B
TBEPAOM Tene, HOpMHUPOBATL €CTECTBEHHO-HAYYHOE MUPOBO33peHre. OCHOBHBIE ITAIIbl M3YYEHHUS JAHHOTO Kypca IPUBEACHBI B
COOTBETCTBHE C CTPYKTYPOH XMMHUYECKOH HAYKH: U3y4eHHE OCHOB CTPOSHHMS TBEPABIX TeJl, 03HAKOMIICHHE C OCHOBHBIMHU
3aKOHOMEPHOCTSIMH IPOTEKAHUSI XUMHIECKUX PEaKIii, 03HAKOMJICHHE C OCHOBHBIMH METOAAMH MUCCIEIOBAHNUS TBEPIBIX BEIIECTB,
IIpUMEHEeHHE TBepI0(ha3HBIX MaTEPHAIIOB B UEJIOBEUECKOM AEATEIHHOCTH.

B dopmMupoBaHny y CTYIEHTOB 3HAHWH, YMEHUH 1 HABBIKOB CYILIECTBEHHOE 3HAUCHNE UMEET TEOPETUUECKOe 00ydeHNe, OCHOBHAs
LIeJIb KOTOPOT'O JIaTh 00y4aeMbIM 3HaHHS, KOTOPbIC TIO3BOJIMIIA OBl MM OCYIIIECTBUTh NPAKTHYECKOE 00yUYeHHUE, T.e. 00eceunTh 0aszy
JUTS IOTYYCHUS IPAKTHYECKUX YMEHUH U HABBIKOB.

Oco0oe 3HaUeHNE NIMEET HaT4Me HABBIKOB M YMEHHUH CAMOCTOSITENBHO ITOYJaTh 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB HH(POPMAIINH,
CHCTEMaTHU3UPOBATh U aHATM3UPOBATh MONyIeHHYIO HH(popMaIo. ©@opMHUpOBaHUE TAKOI'O YMEHHUSI IPOUCXOAUT B TEYEHUE BCETO
neprosa o0ydeHus 4epe3 MOAr0TOBKY K J1a00paTOpHBIM, CEMHHAPCKUM, MMPAKTHYECKUM 3aHATHSM. [Ipr 5TOM caMoCTosTeIbHAS
paboTa cTyeHTa UrpaeT BaKHYIO POJIb B XOJI€ BCEro yueOHOro nporecca. [Ipy H3yd4eHHH JUCHHUIUIMHBI OCHOBHYIO JIOITIO
OTBOJIMMOI'0 Ha CAMOCTOSITEIIbHYIO pabOTy BpeMEHH 3aHUMAET paboTa ¢ KOHCIIEKTOM JICKIIUH, yueOHUKaMH, YIeOHBIMH MOCOOUSIMH 1
METOOMYECKUMH YKa3aHHAMH. A TIOTOMY, CTyJCHTaM HEOOXOIMMO ONTUMAJIBHO UCIIONB30BATh BPEMS, OTBEICHHOE Ha
CaMOCTOSITEIIBHYIO padoTy.

enecoobpa3HO MOCBAIIATH A0 MOTydYaca B IeHb H3YYSHUIO KOHCIIEKTa JICKIUH B TOT )K€ IEHb I10CIIE JIEKIUY | 32 JIeHb Mepes
nexuueit. TeopeTnueckuit MaTepran U3yvdaTh B TEUEHUE HEJIEN 10 2 YaCOB, @ TOTOBUTHCS K MPAKTHYECKOMY 3aHSITHIO 110
JUCHMIUTHHE 710 1.5 Jacos.

Jnst TydImero ¥ MOJHOTO YCBOSHUS MaTeprala y4eOHOH AUCIUTUTMHEI PEKOMEHIYETCS HCTIONB30BaTh METOINIECKIE YKa3aHHs 1
MaTepHasl 10 yaeOHON JUCIMIUINHE, TEKCTHI JICKIHUI, a Takoke IIEKTPOHHBIC PEeCypChl, nMetomuecs B cucteMe ObC, moctyn k
KOTOPBIM 00ecIiedeH B YHTATBHBIX 3aJlaxX YHUBEpCcHUTeTa. TeopeTHueckuil MaTepuai Kypca CTAaHOBUTCS OoJiee OHSITHBIM, €CIU
JOTTOTHUTENBHO CTYIEHTOM H3Y4YalOTCsl KHUTH, YI€OHUKH IO JaHHOU yueOHoH mucuumirHe. [Tone3Ho nemoap30BaTh HECKOIBKO
yueOHUKOB, PEKOMEHIOBAaHHBIX TIPETIOIABATENEM.
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Ilpu n3ydeHUM AUCLUILIMHBL HACTOSITENIBHO PEKOMEHYETCS «HE 3aydMBaTh» MaTepuall, a JOOUThCS MaKCUMaJIbHOTO IIOHUMAaHUs
n3y4aeMoil TeMbl AUCLUILIUHBL. [Ipy H3yueHn TeopeTHYEeCKOro MaTepruaa He0OX0IMMO MHOTOKPaTHO MUCATh HA YUEPHOBHKE
(bOopMyIIBI, peaky U rpaduKy 10 TOTHOTO UX 3aIIOMUHAHHUS.

B ciryqae npuMeHeHNs IpH 00yYeHHN JUCIUIDIMHEL SJICKTPOHHOI0 00y4eHHsI, TUCTaHIIMOHHBIX 00pa30BaTebHBIX TEXHOIOTHH
obmIeHne 00yJaromuXcs ¥ IPENoaBaTeNs OCYIIECTBIICTCS B PEXKUME PETbHOTO BpeMEHH (OHJIaWH-IeKIMH (BeOUHAPEI), YaThl,
BUJIC0-KOH(EPESHIMH U JIP.) WIN OTJIOKEHHOT'O BpEMEeHH (CHCTeMa JIUCTaHIMOoHHOro o0y4erns Moodle, MS Office365, dpopymsr,
9JIEKTPOHHAS OYTa | JIp.). BoJbIyto yacTb BpeMeHN 00y4Jaroluecsi CaMOCTOSATENEHO PadoTaoT ¢ y4eOHO-METOIMYECCKIMH
Matepuanamu. CTyAE€HTbl UMEIOT BO3MOXHOCTb KOHCY/IBTUPOBATHCS C IPENOJABATEIEM 110 BCEM BOIPOCAM, BO3HUKAIOIIUM B XOJIE
CaMOCTOSTENBbHON pabOoThI TOCPEACTBOM HIEKTPOHHOM MOUTHI, COLUAIBHBIX CETEH U T.IN.

Joctyn o0ydaromierocs K yaeOHbIM pecypcaM B PeXUME OTIIOKEHHOTO BPEMEHH, CAMOCTOSITENILHOM PaboThl OCYIIECTBIISIETCS Yepe3
ceTh MIHTepHeT B yI0OHOM AJIsl HETO MECTE, BPEMEHU U TEMIIE».

ITpu o0y4eHuu IuLl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS 3JIEKTPOHHOE 00yUeHHE, JUCTAHIMOHHbIE 00pa30BaTeIbHbIE
TEXHOJIOTMHU NPEAYCMaTPUBAIOT BO3MOXKHOCTB IIpUeMa-Tiepeaad HH(GOPMaIUU B JOCTYIIHBIX Ul HUX (opMax.

Peanu3anust AMCUUILIMHBL C IPUMEHEHUEM 3JIEKTPOHHOT0 00y4eHMs, TUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX TeXHONOrUH (nasee — 20,
JOT) ocymiecrtBisiercst Ha ocHoBaHUU «llo0XKEHUs 0 pealn3allii OCHOBHBIX U JONOIHUTEIBHBIX 00pa30BaTENbHBIX IPOrPaMM C
IIPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U JUCTAHIIMOHHBIX 00pa30BaTeNIbHbIX TEXHOIOIHH B (heiepaqbHOM I'oCcyJapCTBEHHOM
010/PKETHOM 00pa30BaTEIbHOM YUPEXICHUH BBICILIETO 00pa3oBaHus «UensOnHCKUN rocyaapcTBEHHBIN YHUBEpcUTETY, «IlonoxkeHust
0 IOpsAKE 3a4eTa 00yJaroIMMUCS 10 OCHOBHBIM IPO(ecCHOHaIBbHBIM 00pa30BaTeIbHbIM IPOrpaMMaM BBICIIETO 00pa30oBaHus B
OI'BOY BO «Yenl'Y» pe3y/nbTaTOB OCBOCHHUS B OPraHU3AIMX, OCYIIECTBIISIOIINX 00pa30BaTEbHYIO JEATEIIbHOCTh, Y4eOHBIX
IIPEAMETOB, KYPCOB, TUCLUIUIMH (MOAYyJIel ), IPaKTUK, JOIOJHUTEIbHBIX 00pa30BaTeIbHBIX IPOrpaMMy IOCPEICTBOM JIEKTPOHHOI
nHdopmarronHo-o6pa3zoBaTensHOH cpensl PI'BOY BO «Yenl V». B nckitountenbHbix ciydasx (Gopc-Maxop U T.11.) IpU
peanuzanuy o0pa3oBaTeNbHON fesTenbHocTy ¢ mpuMeneHneM D0, JIOT MoryT npuMeHATh KOMIIOHEHTBI, HE BXOJSIIUE B IIEpeUeHb
JIEKTPOHHON MH(POPMALMOHHO- 00pa30BaTENbHOMN CPEbI.

10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHHUIIJIMHBI OBYYAIOIMMHUCS C UHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOKHOCTSAMM 310POBbSA

OcBoeHHE TUCLMIUIMHBI MHBATUIAMH H JIMLAMHI C OrPAaHUYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI OCYII[ECTBISICTCS C UCIIONIB30BAaHUEM
CIICHUANBHBIX TEXHUYECKHX CPEICTB M HHGMOPMALMOHHBIX TEXHOJOTHH, MPEIOCTaBISIEMbIX PeCypCHBIM y4eOHO-METOIMYECKUM
LCHTPOM IO OOYYCHHIO WHBAIWAOB M JIMI[ C OTPAaHHYCHHBIMH BO3MOXKHOCTSAMH 370poBbsi Yenl'VY mo 3ampocy oOydaromierocs
(MOOWIIBHBIE CHELHANBHBIC TEXHUYECKHE CPENCTBA Ul JIML C HAPYLICHHSMH 3PCHHS W C HAPYLICHHEM CIlyXa, aCCHCTHBHbBIC
MHPOPMALIMOHHBIE TEXHOJIOTHH).

Ilp HEOOXOAMMOCTH A OOYYAIOLIMXCS C HAPYLICHUSAMU 3pCHHs Ha pabOYMX MecTax [Jisi MPOBEHCHHUS MPAKTUYCCKUX HIIN
1ab0paTOPHBIX 3aHATUI YCTAHABIMBACTCS CIICHHAIBLHOE MpOrpaMMHOE obecriedeHue (porpaMma pPE4eBOi HABUTALIMH, PEYCBBIC
CHHTE3aTOPBI, SKPAHHBIC JIYIIbI).

B y4eOHbIe ayauTOpHU 00ECTIeYnBACTCs OECIPENATCTBEHHBIA TOCTYII ISl O0YYAIOIIMXCS C WHBAIUIHOCTBIO M C OrPaHHYCHHBIMU
BO3MOXXHOCTSIMH 3[I0pOBbsi. B Kak10#t ayauTopuu, rae 00y4aroTCss HHBAIU/BI H JIMLA C OTPAHMYCHHBIME BO3MOXXHOCTSIMH 3I0POBBSI,
MPEeIyCMAaTPUBACTCS] COOTBETCTBYIOLICE KOJMYECTBO MECT AJIsi 00YJYAOIIMXCS C YUETOM HAPYIICHUN UX 30POBbSI.

Jisi OCBOCHHS AMCUMIUIMHBI HHBAIUIAM M JHIAM C OrPaHHYCHHBIMH BO3MOXKHOCTSMH 3[0POBBS HPEIOCTABISIETCS OOCTYH K
[CYAaTHBIM UCTOYHHMKAM, UMCIOIIMMCSI B Hay4HOU Oubnuoreke Uenl'V, ¢ MOMOIIBIO CIICHHATBHBIX TEXHUYECKHX CPECTB; IOCTYII C
MOMOIIBIO CHCHHATBHBIX TEXHHYCCKHMX W IMPOTPAMMHBIX CPEICTB K DJICKTPOHHBIM HCTOYHHKAM, OPEICTABICHHBIM B (opme
3JIEKTPOHHOrO JOKYMEHTa B (hoH/e Hay4uHOM Onbnmuoreku Yenl'Y uiu 3J1eKTpOHHO-OMOIMOTEYHBIX CHCTEMAX.
V4eOHO-METOJUIECKAE MATEPHANIBI s 00YYAIOMIMXCS U3 YKCIA MHBAJIMAOB U JHI[ C OFPAHHMYCHHBIMUA BO3MOXKHOCTSMH 3[0POBBSI
MPEIOCTABISIIOTCS B (POpMaXx, aIaliTHPOBAHHBIX K OTPAHUYCHHSM HX 3[J0POBbSI 1 OCOOCHHOCTSIM BOCIIPUSITHSI HH( OPMALHH.

JUsist MHBAJIMIOB ¥ JIUII C OTPAHHYCHHBIME BO3MOXXHOCTSIMH 30POBbSI OCBOCHHE THCHUILIHHBI MOJKET OBITh YACTHYHO HIIM MTOJTHOCTHIO
OCYILECTBIICHO C MCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOT UL

Ilp OpOBEOCHHH TNPOMEKYTOYHOW AaTTeCTAlMH MO TUCLHIUIMHE OOYYaIOIIMMCS C WHBIMIHOCTBIO M C OTrPaHHYCHHBIMH
BO3MOXKHOCTSIMH  37I0POBBSI O0CCIICUMBACTCS MO0 MX 3aSBICHHUIO MNPEIOCTABICHHEC B JOCTYIMHOW ()OpME B 3aBHCHMOCTH OT HX
WHIMBHIYaJIbHBIX OCOOCHHOCTEH WHCTPYKIMH O IOPSIAKE MPOBEIACHHS MPOMEKYTOYHOW AaTTECTAlldH, OLICHOYHBIX CPEACTB MU
BO3MOXKHOCTH OTBETOB Ha 3ajqaHus (MHMChbMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpE, MHUChbMEHHO Ipudrom Bpaiins, c
HCIIOJIB30BAHUEM YCITYT ACCHCTEHTA, YCTHO).

[pu npoBeeHHN MPOLEAYPHI OLICHUBAHUS PE3YAbTATOB 00yYEHHsS] MHBAIUIOB U JIUII C OrPaHIMYEHHBIMUA BO3MOKHOCTSIMH 310POBbSI
MIpeycMaTpUBaETCs HCITONB30BaHKUE TpeocTaBiIeHHbIX Yenl' Y mwin cOOCTBEHHBIX TEXHUUECKAX CPEICTB, HEOOXOANMBIX UM B CBSI3U
C MX MHAUBHAYAIBHBIME O0COOCHHOCTSAMHE. [Ipr HEOOXOMMMOCTH MHBAIHMIAM H JIHIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHE 3[0POBbSI
MPEIOCTABISIETCS AOMOIHUTEIBHOE BPEMsI TSl TOATOTOBKH OTBETA HA 3a/IaHUSL,
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(cnenmansrHocTH)  04.03.01 "Xumns" vanpasieHaoctH (npodmio) Xumus PIBOY BO «Henl'Y»

cTp. 14

Ipoucaypa OUCHUBAaHUs PE3YJILTATOB 06y‘{CHI/I$[ 110 JUCHUIIMHE MOKCT ITPOBOANUTHCS B HCCKOJIBKO JDTAIIOB.

© ®I'bOY BO «Yenl'V»




04.03.01/ Xumus/ Xumusi/ OcHOBbI XHMH4YeCKOTo MaTepuatoseaenus/ 2026 ron Hadopa/ ounast
¢popMma oOyueHus

PaGouas nporpaMmma qucuMNJIMHBI (MO1YJ1s1) 0100peHa U PeKOMEHI0BaHa:

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

ITporokon 3aceqanust Ne 6 ot 26.02.2026

[Ipencenarens YdeHoro coBera

XHUMHAYECKOTO (haKylIbTeTa COIJIaCOBAHO B. A. Bypmuctpos
3acenanuem kadeapbl XUMUH TBEPAOTO TeJIa U HAHOMPOLIECCOB

ITporokon 3aceqanus Ne 8 ot 25.02.2026

3aBenyromui kapenpoi COIIaCOBaHO E.A. benas

ABTOD (COCTaBUTEIIH) E.O. MakapkurHa

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



