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MUHOBPHAYKHM POCCUN
\,} DenepanbHOE roCyIapCTBEHHOE OI0KETHOE 00pPa30BaTEIbHOE
@ YUpEKAEHHUE BBICIIEr0 00pa30BaHMU

«Hensbunckmii rocynapcrseHHsli yausepeureT» (PI'BOY BO «Yenl'Yy»)

Pabouas mporpamma aucoummivHb! "JIabopaTOpHBIN MPAKTHKYM 110 XUMUH TBEPJOTO TeJa" 1o HaNpaBJICHHUIO OATOTOBKU
(cnenmansHocTH) 04.05.01 "dyHnaMeHTansHas ¥ IpUKIAAHAS XUMUS" HapaBIeHHOCTH (TIPOQIIT0) XIMHUs cTp. 2
matepuanoB ®I'BOY BO «Henl'Y»

Conep:xanue

1. Ilenu oCBOECHUSI JUCHUTUIMHBI

2. Mecto aucuurinabl B cTpykType OITOIT

3. Komnerenuuu odyyvarouierocs, GopMupyembie B pe3yJbTaTe OCBOCHHS TUCHUTIITNHBI
(Mosyst)

4. O0beM TUCIUTIIUHBI (MOTYJIS)

5. CTpyKTypa U cofiep>KaHue JUCHUTUTHHBI (MOJTYJIS)

6. ®oH/1 OIIEHOYHBIX CPEJCTB

6.1. IlepeueHb BUAOB OLIEHOUHBIX CPEJICTB

6.2. TunoBbie KOHTPOJILHBIC 3a/IJAHUS U MHBIE MAaTEPUAIIBI JIsl TEKYIIEH aTTecTalluu

6.3. TunoBbie KOHTPOJIBHBIE BOMPOCHI U 33JJaHUS 1JI1 IPOMEKYTOYHOU aTTeCTalluu

6.4. Kputepuu onieHuBaHus

7. Y4yeOHO-MeToInuecKoe U HH(OPMAIMOHHOE 00eCIIeYeHUE TUCIUTIITUHBI (MOTYJIs)
7.1. Pexomenmyemas JurepaTypa

7.2. IlepedyeHn pecypcoB HHPOPMAITMOHHO-TEIICKOMMYHUKAITMOHHOU ceTH "MHTepHeT"
7.3. Ilepeuenb HHPOPMALTMOHHBIX TEXHOJIOTUN

8. MarepuanbHO-TeXHUYECKOE 00ecreueHne TUCIUTITMHBI (MOIYJIs)

9. Meroaunueckue yka3zaHus 1Jisi 00y4aroluXcs M0 OCBOCHUIO TUCIUIUIMHBI (MOIYJIs)
10. CrniennanbHbIe YCIOBUS OCBOCHUS TUCIUITMHBI 00YYaIOUUMUCS ¢ MHBAIUIHOCTHIO U
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 30POBbS
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MUHOBPHAYKHM POCCUN
\, DenepanbHOE roCyIapCTBEHHOE OI0KETHOE 00pPa30BaTEIbHOE
@ YUpEKAECHHUE BBICIIEro 00pa30BaHuUs

«Hensbunckmii rocynapcrseHHsli yausepeureT» (PI'BOY BO «Yenl'Yy»)

Pabouas mporpamma aucoummivHb! "JIabopaTOpHBIN MPAKTHKYM 110 XUMUH TBEPJOTO TeJa" 1o HaNpaBJICHHUIO OATOTOBKU
(cnenmansrHocTH) 04.05.01 "dyHnaMeHTanbHas ¥ IPUKIAAHAS XUMUS'" HapaBIeHHOCTH (Tpodmtio) Xumus cTp. 3
matepuanoB ®I'BOY BO «Henl'Y»

1. IIEJTA OCBOEHUSI JUCHUTLIMHbBI

LICJ'IL}O AUCHUIUIMHBI ABJIACTCA — HAYYUTH CTYACHTOB IIJIAHUPOBATh U IPOBOAUTD SKCIICPUMCHT, aHAJIM3UPOBATDH MPEACTABJICHUS O
CTPOCHUH U (bHSI/IKO-XI/IMI/I'{eCKI/IX CBOMCTBax TBEPABIX TCIL.

3a)1aanM NU3Yy4YCHUS JUCHUIIIINHBI ABJISIFOTCS:

OCBOCHHC TCOPCTUUCCKUX Hpe)lCTaBJ'IeHHfI O CTPYKTYpPC U (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX CBOMCTBaX MaTCpHUaAJIOB;

OCBOCHHEC COBPEMCHHBIX METOJOA0B UCCIICAOBAHMA;

TOJTY4CHUEC HABBIKOB B IIPOBCACHUU 3KCIICPUMCHTOB, 06pa60TI<e PE3YIBTATOB U aHAJIN3EC TOTYYCHHBIX JaHHBIX;

HU3yUuCHUC CII0co00B MOTYYCHHS HCOPIraHNICCKUX MAaTCPHUAJIOB U UX IPUMCHCHHC.

PeSyJ'ILTaTLI O6y‘-I€HI/IH O AUCHUININHC HAIIPaBJICHBI HA JOCTUXKCHUEC UHAWKATOPOB!:

VK-3.1. [lonnmaet THIONOTHIO B hakTOpH! (HOPMHUPOBAHHS KOMaH, JTUACPCTBA U CIIOCOOOB COI[HAIEHOIO B3aHMOICHCTBHS.

TIK-1.1. CocraBisieT OOIIHH [IJIaH UCCIIEA0BAHMS U JI€TAJIbHBIE TIJIaHBI €r0 OTAENbHBIX CTaIH.

VK-11.1. ViMeeT npeAcTaBICHUE O COICPIKAHUH MOHATHI «IKCTPEMU3M», KTEPPOPHU3M», OCHOBHBIX (POPMAX HX MPOSBICHUS U
MOCTIE/ICTBHSX.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

Lukn (paszaer) OIOIT: [KM.02.71B.01.01

2.1 TpeGoBaHusI K MPeIBAPHTEIHHOI MOATOTOBKE 00yJaIOIIEToCs:

Kpucramioxumus

OCHOBBI XUMHUH TBEPAOro TE€Ia

duznueckas XUMHUs

duznYecKre METO bl UCCIICTOBAHUS B XUMUU

OO61as 1 HeopraHM4YecKast XUMUSI

2.2 I[l/lCl.ll/ll'l.]'ll/IHl:l U NMIPAKTHUKH, JJI51 KOTOPbIX OCBOCHUE JAHHON IMCHUIIIHHBI (MO,Z[yJ'lfl) HE00X0IUMO KaK npeamecTByrouiee:

[MoaroroBka K nmpoieaype 3aliuThl U 3aIIUTa BBITYCKHOW KBAJIM()UKAIMIOHHOW paOOThI

[Ipenaunnomuas npakTuka

Hay4Ho-uccienoBartenbsckas pabora

3. KOMIIETEHIIUA OBYYAIOIIETOCS1, ®OPMHPYEMBIE B PE3YJIbTATE OCBOEHHWS JUCUIIJINHBI
(MOZY.JIA)

YK-3: CriocoGeH 0praHn3oBbIBaTh M PYKOBOAUTH PadoTOil KOMaH/IbI, BHIPA0aTHIBasi KOMAHIHYIO CTPATETHIO LIS
JOCTH;KEHHS MOCTABJIEHHOI LeIn

3HaTb:

OCHOBBI KOMaHJHOM pabOTHI M pacrpeAeeH s 3a1a4 10 WICHAM KOMaHIbI

YMmerb:

PyKOBO,Z[I/ITL 1 MOTUBHUPOBATH YJICHOB KOMaH/bI.

Buaapern:

Haspikamy KoMaHTHO# paOOTHI B POSTH PYKOBOIMTENS M WieHa KOMaHIbL.

MK-1: CnocodeH MIaHUPOBATH PadOTy U BLIOUPATH a/IEKBATHbIE METO/IbI PeLIEHUs] HAYYHO-UCCJIEI0BATEIbLCKUX 32/1a4 B
BbLIOpPaHHOM 00J1aCTH XMMHH, XUMHUYECKOH TEXHOJIOTHH WM CMEKHBIX ¢ XUMHeil HaAyK

3HaThb:

OCHOBBI MCTOIWKHU IUTAHUPOBAHUA SKCIICPUMCHTA.

YMmernb:

TI0JIB30BATHCA COBPEMEHHBIMN METOIaMU UCCIICOBAHU

Buaanern:

HaBBIKAMM IIPOBECACHUSA HAYIHBIX I/ICCJIe,HOBaHI/Iﬁ
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MUHOBPHAYKHM POCCHUN
\, DenepanbHOE roCyIapCTBEHHOE OI0HKETHOE 00pa30BaTEeIbHOE
@ YUpEKACHHUE BBICIIEro 00pa30BaHuUs
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Pabouas mporpamma aucoummivHb! "JIabopaTOpHBIN MPAKTHKYM 110 XUMUH TBEPJOTO TeJa" 1o HaNpaBJICHHUIO OATOTOBKU
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matepuanoB ®I'BOY BO «Henl'Y»

YK-10: Cniocoben (popMupoOBaTH HETEPIHUMOE OTHOLIEHUE K MPOSIBJICHUSIM IKCTPEMH3MA, TEPPOPU3MA, KOPPYNIIHOHHOMY
NOBE/ICHUIO M TPOTHBOACICTBOBATH UM B NPO(eCCHOHAIBLHOM AeATeJIbHOCTH

3HaTh:

JeliCTBYIOIINE IPaBOBBIC HOPMBI, 00ECIIeUHBAIOIIIE OOPEOY C KOPPYIIIHEH B Pa3IMYHBIX 00IACTIX )KU3HEACATEIILHOCTH U CIIOCOOBI
PO IITAKTAKH KOPPYIILHH.

YMerThb:

AHaJIM3UPOBATh, TOJIKOBATH U IIPUMCHATH IIPABOBbLIC HOPMBI O HpOTPIBOI[efICTBI/IPI KOppYNITMOHHOMY ITOBECACHUIO

Baanern:

Hasbikamu opranuzaiuu npodeccHoHaabHON cpelibl, OUPasCh Ha STUYECKHE U IIPABOBbIE HOPMBI IIOBEAEHHUS, IPEISATCTBYIOLIME
IIPOSIBIIEHUSIM SKCTPEMU3MA, TEPPOPH3Ma, (POPMUPOBAHUIO KOPPYIILIMOHHOTO IOBEICHHUSI.

B pe3yabTaTe 0cBOeHUS AMCHMILUIMHBI 00y4aIOLIUIiCS N0/KeH

3.1|3narTn:

3.1.1 COBpeMGHHBIG METOABI UCCIICAOBAHNA B XUMHHU TBEPIOI'0 TEJIa, OCHOBBI KOMaHTHOM pa6OTI>I 1 pacripeaCICHUA 3a1a4
110 YJI€HaM KOMaHbl, OCHOBBI MCTOAUKHU IJIAaHUPOBAHUSA SKCIICPUMEHTA.

3.2l Ymern:

3.2.1 HpI/IMeHHTB MCTOABI UCCIICAOBAHUA JJIA IIJITAHUPOBAHUS SKCIICPUMCHTBI, PYKOBOAUTH U MOTUBUPOBATH YWICHOB
KOMaH/bI.

3.3|Baagern:

3.3.1 HO.]'[y‘{GHI/IH I/IHq)OpMaLU/II/I 0 CTPOCHUU U CBOMCTBaX 00HCKTOB XUMHUH TBEPAOro TCJIa U3 pe3yJIbTaTOB MMOJYYCHHBIX
IIpH UCIIOJIb30BAHUU METOAOB MCCICAOBAHUA XUMUHU TBEPAOI'O TEJla, HABBIKAMU KOMaH/THOM pa6OTbl B poJIn
PYKOBOAUTEIA U WICHA KOMaH/bI.

4. OFBLEM JUCHUILIMHEI (MOIYJIS)

O6was TpyaoeMKocTb 53ET

YacoB o yueOHOMY IJIaHy ! 180 Bugp!l koHTpONIST B cemecTpax:
B TOM YHCJIC

ay/JIMTOPHBIEC 3aHATHS : 88 3auersl 7, §, 9

camocCTosITeIbHas pabota 829

KOHTaKTHas padora: 97,1

HKP: 9,1
5. CTPYKTYPA U COAEP)KAHUME JUCHUTIIMHBI MOAYJISA)
Kon HanMeHoBaHue pa3iesioB U TeM /BU/I 3aHATHSL/ Cemectp | YacoB Jluteparypa
3aHATUS / Kype
Pazpgean 1. [lonyyenue MaTepuasioB
11 OCHOBHBIE IPUHIIMIIBI TOJTy4eHUsT MaTepuaion /J1ab/ 7 12 JIT.1 J11.2 J11.3
JI1.4J12.1J12.2 J12.3
2132333435
1.2 TBepaoda3Hblii CHHTE3 CIIOXKHBIX OKCUIOB /J1ab/ 7 12 JI1.1 J11.2 J11.3
JI1.4J12.1J12.2 J12.3
2132333435
1.3 JlucnieprupoBaHie UCXOIHBIX BEIIECTB, METO/IbI XUMHUUECKOW TOMOTCHU3AIHH. 7 12 JI1.1 J11.2 J11.3
/J1a6/ JI1.4J12.1J12.2 J12.3
2132333435
14 Cunte3 myTeM TBepAoda3HbIX peakimit. /Cp/ 7 16 J1.2
21023334055
15 Kpunoxummuueckuil CMHTE3 U pacibulnTeNnbHas cynika. Kpucramimsanus u3 7 16,3 JI1.2J11.4
reneil. 3omb-renb-miporecc /Cp/ 0122339435
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MUHOBPHAYKHM POCCHUN
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«Hensbunckmii rocynapcrseHHsIi yausepeure» (PI'BOY BO «Yenl'Vy»)

Pabouvas mporpamma aucoummivHb! "JIaGopaTOpHBIN MPAKTHKYM 110 XUMUH TBEPOro Tea'" 10 HaNpaBJICHUIO OATOTOBKU

(cnenmansrHocTH) 04.05.01 "dyHnaMeHTanbHas ¥ IPUKIAAHAS XUMUS'" HapaBIeHHOCTH (Tpodmtio) Xumus cTp. 5
matepuanoB ®I'BOY BO «Henl'Y»
16 |[lomyuenue marepuanos /MKP/ 3,7
Paznen 2. UcciienoBanune GU3NKO-XMMHUYECKHUX MPOLIECCOB B TBEP/IOM TeJle
2.1 TepMoarHaMUUECKHE OL[EHKH XUMUYECKHX PEaKIUii 3 JIL.1J11.2J11.3
y4acTHEM TBEPJBIX Te. JI1.4J12.1J12.2 J12.3
/J1a6/ 315232334095
2.2 OCHOBHBIC MEXaHU3MBI TOIIOXUMIYECKUX peakimii /J1ad/ 3 JI1.1J11.2J11.3
J11.4J12.1J12.2 J12.3
31523334035
2.3 |Mexann3msl Ga3oBbIX nepexonoB. Knnernka (pa3oBBIX EPEXOI0B. 0,5 JI1.2J12.2
MapTteHcuTHbIe ipeBpaienus /Cp/ 313239334 55
24  |Knaccudukanus XUMHYECKHX TeTePOreHHBIX POIIECCOB C YYaCTHEM TBEPABIX 0,5 JI1.2J12.2
(az. OcHoBHBIE ()aKTOPBI, BIHAIOLINE HA PEAKIIMOHHYIO CIIOCOOHOCTD TBEPIBIX 01323334055
ten. /Cp/
25 OCHOBHBIE MEXaHU3MBI TOITOXUMHYECKUX peakiuil. I3ydyeHue akTHBUPOBaHUS 0,5 JI1.2J12.2
TBepo(da3HbIX peareHToB. /Cp/ 01323334055
2.6  |HccnenoBanue pU3NKO-XUMUYECKHUX MPOIIECCOB B TBepaoM Tene /MKP/ 0,8
Pa3znen 3. MccirenoBaHne cocTaBa M CTPYKTYPHI BelIeCTB
31 CTtpoeHue KpucTaJTHYecKuX TBEPABIX BeniecTs. /J1ab/ 12 JIT.1J11.2J11.3
JI1.4J12.1J12.2 J12.3
0132333435
3.2 30HHAs CTPYKTYpa KPUCTAILJIOB. [ paHUIIBI MPUMEHUMOCTH 30HHOW MOJIEITH. 53 JIL.1J11.2 J11.3
/Cp/ JI1.4J12.1J12.2 J12.3
0132333435
3.3 CTpoeHue KPpUCTAITMYECKUX TBEPIBIX BEIIECTB. THITBI 3JIEMEHTAPHBIX STUCCK. 53 | JI1.1J11.2J11.4712.1
CrniocoObl opranuzanuu cTpykryp. /Cp/ 23
0132333455
34 CoeqrHEeHHsI CO CIIOMCTON CTPYKTYpoi. CTpYyKTypa CHIIMKATOB U 4 JI1.1J11.2 J11.4J12.1
anmromocunukaros /Cp/ 23
0132333455
3.5 Hccnenoanue cBoiicTBa U cTpyKTyphI Betect /MKP/ 11
Paznen 4. UccnenoBanue (pu3nKo-XUMHYECKHU CBOHCTB HEOPraHUYECKHX
coeMHEHUI
41 Hduddysust B TBepAbIX Tenax /J1ad/ 12 JI1.1 J11.2 J11.3
JI1.4J12.1J12.2 J12.3
2132333435
4.2 OJEeKTPOHBI B TBEPAOM Tele 30HHAs CTPYKTypa KpUCTaILIOB. 6 JIT.1J11.2 J11.3
IMonynporoauuku /J1a6/ JI1.4J12.1J12.2 J12.3
2132333435
43 OyHKIMOHATILHBIE CBOMCTBA MaTepualioB. Jusnekrpuku /J1ab/ 10 JIL.1 J11.2 J11.3
JI1.4J12.1J12.2 J12.3
2132333435
44 OyHKIMOHATILHBIE CBOMCTBA MaTepuanoB. CyreproHHbIe MPOBOIHKUKH /JTab/ 6 JI1.1 J11.2 JI1.3
JI1.4J12.1J12.2 J12.3
3105203334095
45 HUccnenoBanne (U3UKO-XUMIYECKH CBOWCTB HEOPTAHHIECKHX COSTUHEHUI 11,5 |JI1.1J11.2J11.3J12.1

/Cp/

0103023335435
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Pabouas mporpamma aucoummivHb! "JIabopaTOpHBIN MPAKTHKYM 110 XUMUH TBEPJOTO TeJa" 1o HaNpaBJICHHUIO OATOTOBKU
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4.6 HccnenoBanus TepMUYECKUX CBOMCTB BEIIECTB. METOIbI MCCIIEI0BaHUS 9 11,5 (JI1.1J11.2J11.4J12.3
ANIEKTPUYECKUX U MarHUTHBIX CBOICTB. /Cp/ 0132333435
4.7 Knaccudukanms TBep1oQa3HbIX MATEPHAIOB 1O () YHKIIMOHATBHBIM 9 11,5 (JI1.1J11.2J11.4J12.3
cBolicTBaM. VIOHHAst IPOBOIMMOCTE M TBEPJIBIEC SIEKTPOIUTEL. /Cp/ 0132333435
48  |HccnenoBanne GpU3HKO-XUMHYECKHX cBOWCTB /MKP/ 9 35

6. ®OHJI OHEHOYHBIX CPEJICTB

6.1. [lepeyeHs BHI0OB OEHOYHBIX CPEICTB

Bomnpoce! st 3auera

6.2. TunoBkIe KOHTPOJIbHBIC 34 ITaHUAl 1 HHBIC MaTePUAJIbI VIS TeKleleﬁ aTTeCTalun

1. Kpucrammuueckue TBeppie Tena. MOHO- U IOJIUKPUCTAIIIBI U UX TPUMEHEHHE.

2. HanokpucTaymyeckue Berectsa. Mx nmpakTHyeckoe mpUMeHeHHE

3. AmopdHsle TBepbie BeriecTBa. CBOMCTBA M HCIIONB30BaHHE

4. BemiecTBa ¢ kKapkacHOHM cTpykTypoil. CBoiicTBa U IpUMEHEHHE.

5. CoenmuHeHUs CO CIOUCTON cTpyKTYpoit. CoemuHeHHs BHEAPEHHS U KiaTpaThl. HOBbIe MaTepHabl U MEPCIEKTHBBI IPHMEHEHHSL.
9. Teepabie pacTBOpEL. VI30BaJICHTHOE U TeTEepOBAJICHTHOE 3aMeleHue. [onydeHIe HOBBIX MaTEPHUAIIOB U IIEPCIICKTUBBI
MIPUMEHEHHSI.

10. HanoctpykTypbl, 00beMHbIe KiIacTepsl. [loaydeHne 1 001acTH HCTIONB30BaHHMS.

11. BiusiHEe AUCITOKAIMIL Ha CBOMCTBA KPUCTAIIOB. DKCIIEPUMEHTAIBHBIC METOABI HCCIICIOBAHMS AUCITOKAIIMIA.

12. DxcriepuMeHTaIbHBIE METOABI U3Y4EHUs TOBEpXHOCTH. Oxe-3IIeKTpoHHas criekTpockornust, POOC, obpatHoe pesepdopaoBckoe
paccesHue.

13. Mexanoxumuueckas aktuBauusi. OCHOBHbIE 3aKOHOMEPHOCTH ¥ BO3MOXKHOCTH HUCTIONb30BAHHS MEXaHOXMMHUUECKUX ITPOLIECCOB.
14. Kpucranmuzanus U3 pacTBOpOB, pacIIaBOB U ra3oBoii (a3pl. CHHTE3 M OYMCTKA BEILECTB.

15.'unporepManbHbIe METOBI CHHTE3a TBEPBIX BEIIECTB. BhIpaniuBaHie MOHOKPHCTAIIIIOB.

16. Meronst Hoxpanbckoro u bpumkmena-Crokbaprepa. 3oHHas 1iaBka.. ['a3omnna3meHHbId MeToa BepHeiimns.

17. TTony4eHue TBEpABbIX BEIIECTB B BU/IE TOHKUX CJI0€B U IUIEHOK. [TonukpucTanindeckie 1 MU TakCHalbHbIe INIEHKH U UX 00J1acTh
[IPUMEHEHHSL.

18. Kepamuka. [TonyueHre 1 npuMeHEHe.

19. Meroapl NONyYEHHUsI HAHOYACTHIL M UX IPUMEHEHHE.

20.PenTtrenoctpykrypHsblit ananus. MccnenoBanue NOpOIIKOB U MOHOKPHCTAIITIOB.

21. DnexTpoHHas U HelTpoHHast Audpakius. OcOOEHHOCTH U BO3MOKHOCTH METOJIOB.

22. KpucrauioonTuueckuii aHaus.

23. DneKTpOHHAs MUKPOCKOIIHS: TIPUHIIMITBI K BO3MOXKHOCTH.

24. CnektpaibHble METOIbI: KojiebaTenbHas criekrpockornusi, MK- u KP- criekTpbl; CHEKTPOCKOMNHU ST BUIUMOTO U3ITY4EHUS U
Y®-cnekTpockonwst.

25. Pe3oHaHCHBIE METO/IbI B XUMHHU TBEPAOTO Tela: CIEKTPOCKOMNHS SIEPHOT0 MAarHUTHOTO pe3oHaHca (IMP), saepaoro
KkBazpynonsHoro pezonanca (SIKP) u anextponHoro mapamarautHoro pesonatnca (OI1P); simepHast | -pe3oHaHCHas
(Mecchay’poBCKast) CIIEKTPOCKOITHSI.

26. MeTobl onpe/ieNIeHUs: XAMUYECKOT0 COCTaBa. XMMHUYECKH it 3JIeMEHTHBIH aHan3. PEeHTreHO(1yOpeCIIeHTHBIH aHaTU3.
JlokanbHbIM PEHTTeHOCTIEKTPAIbHBIN aHAIH3, MACC-CIIEKTPOMETPHUUECKUE METOABI, aTOMHO-IMUCCHOHHAS CLIEKTPOCKOTIHSI.

27. MeTosI MCCITeIOBAHMS OJIMIKHETO OKPYXKEHHUsI aTOMOB. PeHTrenoBckast abcopoumonnas crekrpockorust (EXAFS, XANES).
28. HccnenoBaHus TEPMUYECKHX CBOMCTB BelllecTB. TepmorpaBuMeTpuieckuii ananus. JJuddepenimanbHO-TepMUUeCKUi aHATTU3 1
nuddepeHIanbHas CKaHUPYIOIIast KaJIOPUMETPHSL.

29. MeTobI HCCleI0BaHMS SIEKTPUUECKUX 1 MATHUTHBIX CBOWCTB.

30. MoHHas mpOBOJUMOCTD ¥ TBEPIBIE DIICKTPOJIHUTHI.

31. TTonynpOBOJHHUKH M UX IPUMEHEHHE.

32. Muonextpuky. CerHeTOdIEKTPUKH, TTHPOITEKTPUKH U ITbe303TIeKTPHKH. O0IacT! MpUMEHEHHSI.

33. MaruuTHblie Matepuaiibl. O0IacTH IPUMEHEHHUS, B3AUMOCBS3b CTPYKTYPBI M CBOKCTB.

34. Ontrueckue MaTepuaiibl. OCHOBHBIC 00TACTH IPUMEHEHUS.

35. CeepxmpoBopsmue MaTepransl. TpaannuoHHbIe (METAIIIBl I HHTCPMETAJUINABI) H BBICOKOTEMITEPATypHBIE (OKCHIbI)
cBepXnpoBOTHUKY. OOIaCTH 1 IEPCIIEKTUBBI IIPHMEHEHHSI.

36. TyrommaBkue MaTeprabl. MeTaIbl ¥ CIUTaBbl, OKCUIBI, KapOUIBI, OOPHUIIBI, HUTPUIBL, CHITUIIN/IBL.
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37. KoMIIO3HIIMOHHBIE MaTePHAIIB, MX KJIACCH(HUKAINA M METOIOJIOTHS CO3AaHMs. MeTajuiconepKaniye KOMITO3UIMOHHBIE
MaTepHabl.

38. AMopdHBIe MaTepHabl U CTeKIa. Pa3imidHble 001aCTH IPUMEHEHHS CTEKOIL.

39. Opranmnyeckne GpyHKIMOHATIBHBIE MaTeprabsl. OCHOBHBIE TUIIBI M 00JIACTH MPUMEHEHHs. Bromartepuaisl.

6.3. TunoBBIe KOHTPOJILHBIE BONPOCHI W 32IaHUS 1Sl TPOMEKYTOYHON aTTeCTAIH

Bomnpocsr k 3auety

1. Kpucrammmdeckne TBepAbIe Tena. MOHO- U ITOIMKPUCTAIUTBI U MX IPUMEHEHHE.

2. Hanokpucrammmdeckue Bemmectsa. Mx nmpakTiuyeckoe MpUMeHeHHE

3. AmopdHsle TBepbIe BemecTBa. CBOMCTBA U HCIIONB30BaHHE

4. BemiectBa ¢ kapkacHO# cTpykTypoil. CBoiicTBa U IpUMEHEHHE.

5. CoenrHEHNS CO CIIOMCTOH cTpyKTypoil. CoeiMHEeHNs BHEPEHUS U KiaTpaTsl. HOBbIE MaTepraibl U NEPCIIeKTHBEI IPHMEHEHHSL.
9. Teepable pacTBOpEL. VI30BaJIeHTHOE U TeTepOBAJICHTHOE 3aMelieHue. [omydeHe HOBBIX MaTepPHAIOB U IEPCIIEKTHBB
MIPUMEHEHHSI.

10. HaroctpykTypbl, 00beMHbIe KiIacTepsl. [loaydeHne n 001acTH HCTIONB30BaHMS.

11. BiustHEe ANCITOKAIMIL Ha CBOMCTBA KPUCTAIUIOB. DKCIIEPUMEHTAIBHBIC METOABI HCCIIETOBAHMS AUCITOKAIIIH.

12. DxcnepuMeHTaIbHBIE METO/IbI H3YICHUs TTOBEPXHOCTH. OrKe-dIeKTpoHHas criekTpockomnust, POIC, obpaTHOE pe3ephopaoBcKoe
paccesiHHe.

13. MexaHoxuMm4eckas akTrBanus. OCHOBHBIC 3aKOHOMEPHOCTH U BO3MOYKHOCTH HCTIONB30BaHHS MEXaHOXHMMHYECKUX MPOLIECCOB.
14. Kpucraniauzanys U3 pacTBOPOB, pacIiulaBOB U Ia30Boi (a3bl. CHUHTE3 U OUHCTKA BEILIECTB.

15.I'mpoTtepMalbHBIC METO/IBI CHHTE3a TBEP/IBIX BEIECTB. BhIpaliBaHie MOHOKPHCTAIIOB.

16. Merons! Yoxpanbsckoro u bpumkmena-Crokbaprepa. 3oHHast maBka.. ['a3omia3MeHHbIiH MeTon BepHeiis.

17. Tlomy4eHne TBEp/BIX BEIIECTB B BH/IE TOHKUX CJIOCB U IJICHOK. [TOIMKpHCTaIUINYECKIE U STIMTaKCHAIBHBIC TUICHKH M UX 00J1aCTH
MIPUMEHEHHSI.

18. Kepamuka. [TonyueHre 1 npuMeHEHe.

19. Meroapl noNyYeHUss HAHOYACTHIL M UX IPUMEHEHHE.

20.PeHTreHoCTpyKTYpHBIN aHanu3. MccieqoBanue mopomkoB 1 MOHOKPHCTAILIOB.

21. DnexTpoHHas U HelTpoHHast Audpaxius. OcoOEHHOCTH U BO3MOKHOCTH METOIOB.

22. KpucrayuioonTuueckuii aHaus.

23. DneKTpOHHAs MUKPOCKOIIHS: IPUHIIUITBI 1 BO3MOXKHOCTH.

24. CnektpaibHble MeTOIbl: KojiebaTenbHas criektpockonusi, K- u KP- criekTpbl; CHEKTPOCKOINH ST BUITUMOT'O U3ITYy4EHUS U
Y®-cnekTpockonust.

25. Pe3oHaHCHBIE METO/IBI B XUMHHU TBEPOro TeJa: CIEKTPOCKOIHUS SICPHOT0 MAarHUTHOTO pe3oHaHca (IMP), saepHoro
kBazpynonsHoro pezonanca (SIKP) u anextponHoro mapamarautHoro pezonanca (O11P); simepHast | -pe3oHaHCHas
(MeccbOay’poBCKast) CIIEKTPOCKOIHSI.

26. MeTobl onpeiesieHus XAMHUYECKOT0 COCTaBa. XMMUYECKHiA DJIEMEHTHBIH aHan3. PEHTreHO(1yOpeCIIeHTHBIH aHaU3.
JlokanbHbIM PEHTTeHOCIEKTPAIbHBIN aHAIN3, MACC-CIIEKTPOMETPHUUECKUE METOABI, aTOMHO-IMUCCUOHHAS CLIEKTPOCKOIIHSI.

27. MeToibI HCCITeIOBaHMs OJIMIKHETO OKPY)KEeHHs aToMOB. PeHTreHoBckas abcopoimonnas crekrpockorus (EXAFS, XANES).
28. VccnenoBaHust TEPMUYECKHX CBOMCTB BeleCTB. TepmorpaBuMeTpuieckuii ananus. JJuddepeHimanbHo-TepMUUeCKUiT aHATTU3 1
nuddepeHIanbHas CKaHUPYIONIast KaJTOPUMETPHSL.

29. MeTozBI HCCleI0BaHMS SIEKTPUUECKUX 1 MATHUTHBIX CBOHCTB.

30. MonHas mpOBOJUMOCTD ¥ TBEPBIE DIICKTPOIUTHI.

31. TTonynpOBOJHHUKH M UX TPUMEHEHHE.

32. Mudnexrpuky. CerHeTOIEKTPUKH, THPOITEKTPUKH U ITbE303TIeKTPUKH. O0IacT! MPpUMEHEHHSI.

33. MaruauTHblie Matepuaibl. O0IacTi IPUMEHEHHUS, B3AUMOCBS3b CTPYKTYPBI M CBOKCTB.

34. Ontrueckue MaTepuaibl. OCHOBHBIC 001aCTH IPUMEHEHUSI.

35. CrepXIpoBosiue MaTepruaibl. TpaauliMOHHbIC (METAIbl 1 HHTEPMETAJUINABI) M BBICOKOTEMIIEpATYPHBIC (OKCH/IbI )
cBepXnpoBOTHUKU. OOIaCTH M EPCIIEKTUBBI IPIMEHEHHSI.

36. TyroruiaBkue MaTepraiibl. MeTaulbl U CIUIABbI, OKCHIBI, KAPOUIBI, OOPHIBI, HUTPHIIBI, CUITAIUIBI.

37. KoMno3nuuoHHbIe MaTepUalTbl, UX KIacCH(UKAIUI U METOOJIOTHS CO3AaHms1. MeTaicoaepiKanie KOMIO3UIMOHHEIE
MaTepHabl.

38. AMopdHbIe MaTepuabl U cTekIa. Pa3muuHblie 001acTH IPUMEHEHHS CTEKOI.

39. Opranunueckue GyHKIIMOHATIBHBIC MaTeprabl. OCHOBHBIC THUITBI U 00JIACTH PUMEHEHHs. briomarepuarib.

6.4. Kputepun oneHuBaHHus

Hroropas aTTecTarys KauecTBa yCBOCHHS 3HAHUH 3aBepIIaeTcs 3a4€ToM, KOTOPBIH BEICTABIIETCS MO Pe3ylIbTaTaM paboTHI B
ceMecTpe Ha OCHOBAHUH NIPEICTAaBICHHBIX OTYETOB 10 Ta0OPaTOPHBIM paboTam.
IpoBepka kadecTBa yCBOCHUS 3HAHMI CTYIEHTOB 110 JUCHHIIINHE  «JIabopaTOpHEIN MPaKTHKYM 11O XMMHH TBEPJIOTO TEIa
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OCYILECTBISIETCS CIIEIYIOIIMM 00pa3oM: TEKYIIHi KOHTPOJIb — COOECEI0BAHKE 0 Pa3/Ieiy MPaKTHIECKOTo Kypca, cliada oTdera o
11abopaTopHOit paboTe. 3a4eT B KOHIIE CEMECTPA BBICTABJISICTCS 10 PE3yJIbTaTaM CIayr OTUETOB 110 Kax10i JlabopaTopHOi paboTte B
TEYESHHHU CEMECTpa.
I1pu BBICTAaBJICHWM 3a4Y€Ta YUUTHIBACTCS OLICHKA, TOJYUCHHAS 32 OTUETHI [0 J1aO0paTOPHBIM paboTaM M OTBETHI Ha MPE/IOKEHHBIC
BOIIPOCHI IO CIIEYIOIIHM KPHTEPHUSIM:

MaKCHMAaJIbHO YMCJI0 0AJUIOB 3a YCTHBIN OTBeT U oruer - 100
oreHka - "3aureno" — 60-100 GaroB

oreHka - "He 3auteno" - 10-60 Gayios

7. YYEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUILIMHBI (MO YJIS)

7.1. PexomeHayemasi luTeparypa

7.1.1. OcHoBHas JUTEpPaTYpa

ABTOpBI, COCTaBUTENH 3arnasue WznarensctBo, ron | Pecypc

JI1.1 |Bypmuctpos B. A. DyHKIIMOHAIIbHBIE MaTEpUAIIBL. JIUAIIEKTPUKU: TEKCTHI JTEKLIUI UenabuHCK : 3BC
(http:/Mibrary.csu.ru/rbooks2/view2? W3 natenscTBo
code=local/007771/burmistrovva) YensiOMHCKOro

roCyIapCTBEHHOT O
YHHBEpCHUTETa,
2014
JI1.2 |Knoteko A. B., XuMHs TBEpIOro Tena: yueOHoe nocodue Mocksa:
Ipecuskos U. A., Axanemus, 2006
Tperbsikos 0. 1.

JI1.3 |Anucosuu A. T PeHTreHOCTpYKTYpHBIH aHATN3 B MPAKTUYECKUX BOPOCAX MHuHCK : 9bC
MaTepHuaIoBeeHuUs: MOHOrpadus Benapyckas
(https://biblioclub.ru/index.php?page=book&id=483969) HaByka, 2017

JI1.4 |Pemnens A. A.,I'yceB |Hectexuomerpus B TBEpAOM Tejie: MOHOTpadus Mocksa : 9bC

AN (https://biblioclub.ru/index.php?page=book&id=485335) ®usmatiur, 2018
7.1.2. lonoJHHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTENH 3arnaBue WznatensctBO, rox | Pecypc
JI2.1 |Bosnecenckmii O. @., [Metoasl CTpyKTYPHBIX UCCIIEOBAHUI MaTepralioB. MeTozbl Kazans : 9bC
HMapupymma @. C., [Mukpockomnuu: yueOHOE TOCOOHE Kazanckuit
A6y W. 111 (https://biblioclub.ru/index.php?page=book&id=428294) HAIMOHATBHBIN
HCCIIeI0BATENBCK
uit
TEXHOJIOTUYECKUI
YHUBEPCHUTET
(KHUTY), 2014
JI2.2 |SIpocnaBuer A.B. OCHOBBI PU3MYECKOI XUMUU: YueOHOE TOCOOHE Mockaa :
Hayunsrii mup,
2000
JI12.3 |bankos C. E. OJEeKTpOMarHUTHbIE KPUCTAIUIbL: HAy4YHas JIUTepaTypa Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=457388) duzmatiut, 2010
7.2. TlepevyeHb pecypcoB HH(POPMAIIMOHHO-TEJIEKOMMYHUKANIMOHHO# ceTH ""UHTepHeT"

D1 |Jlaub [DnexTpoHHbIH pecype] : anekTponHo-6ubnmmoreynas cucrema (ObC) / m3marenscrso Jlans. — URL:
http://e.lanbook.com/.

22 [Znanium.com [DnexTpoHHsIii pecypc] : anekTporHo-6nbmroTeuHas cucrema (ObC) / Hay4uno-u3qaTenbekuii eHTp
HNH®PA-M. — URL:http://znanium.com/.

33 |¥Opaiir [DnexTpoHHBIH pecypc] : anekTponHo-ondaroreunas cucrema (OBC) / uzmatenscro FOpaiir. — URL:
https://biblio-online.ru.

24 [eLIBRARY.RU [DnekrponHsiii pecypc] : anekrponnas oubdnuoreka / Hayud. anexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.

35 |HammonanbHas 3nexTporHas 6ndmmoreka (HOB) [DnexTpoHHEIH pecypc] | 00beIMHECHHBIH 3IeKTPOHHbIH KaTaIor ()OHIOB
poccuiicknx 6ubmrorek : caitt. — URL: http://mH36.pd.

7.3 Ilepeyenb uHGpOPMAMOHHBIX TEXHOJIOTHIA

7.3.1 TIporpaMMHoOe ofecrieyeHue
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Adobe Reader

LMS Moodle

7.3.2 IlpodeccnonanbHbIe 6a3bI JAHHBIX H HHGOPMAIOHHO-CIIPABOYHBIE CHCTEMBI

1. Hayunas snextponnas 6ubnmoreka eLIBRARY .RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hay4Has 3JieKTpOHHAS

6ubnmoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum fgoctyma: ajis 3aperucTpup. nojib3oBareneil. — Tekcr :
3JIEKTPOHHBIN.
2. HaronasnbeHast snexrponnas 6ubnuorexa (HIB) (https://rusneb.ru/) HaimonaneHas snekrponnas 6ubnuoreka (HOB) :

00beIMHEHHBIH 3JICKTPOHHBIN KaTasor (GOHI0B poccHiickux 6nbmmoTek : caiit. — URL: http://H30.p¢. — Peskum nocryna: u3
YUTAIBHBIX 3a510B Onbmorexu YenlV. — TekcT : 37eKTpOHHBIH.

3. [pesnnentckas 6ndnmoreka (https://www.prlib.ru/) Tlpesuaentckas GubnHOTEK [ OIEKTPOHHAS HALMOHAIbHAS
ouobnmorexa : caift / ®I'BY Ilpesunéntckas oubnuoréka imenu b. H. Enpruna. — CankrllerepoOypr, 2009 — . — URL:
https://www.prlib.ru/. — Texcr : 3JeKTPOHHBIA.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynsrugucimuinnapaas pedepatusaas 6asza
nansbix / kommanus Thomson Reuters. — Peskum nocrtyma: st 3apeructpup. moib3osarterneil Yenl Y. — TekcT : 37eKTpOHHBI.

5. Scopus (https://www.scopus.com) Scopus : pedepartuBHas 6a3a nanusix / Elsevier BV. — URL: http://www.scopus.com/. —
3. anrn. — PexxuM poctyna: 1 3apeructpup. nois3oBateneit Uenl'Y. — TekcT : 31eKTpOHHBIH.

6. DiieKTpOHHBIN KaTajior HayqHoi oubnuorekn Yenl'Y [DiexTponHslil pecype] : 6asa qanubix / Yenso. roc. yH-T. — YensaOuHCK,
1992.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILIMHBI (MOLY.JIST)

1.YueOHas ayanTopus JUIst IPOBECHUS 3aHITHI JTabOpaTOpHOro TUIA: J1abopaTopus AUCIepPCHBIX cucteM aya. 301.

OcHoBHOE 000py/IOBaHHE:

Becsr maboparopusie BJITO-1100, Becbet HTR-80E, mikad cymmnbhsiii [IIC-80-01 CITY, bans UT-4308E BozsHas, meiikep
MeanuHckni S-3.02L, anekTporuintka crekinokepamuueckas, hporomerp KOK-3-01; Becet HTR-80E; pH-metp pH-150MU;
akBaguctiiuiaTop 19-4; mydenbHast neus; kogopumeTp doroatekrpudeckuii KOK-2MIT.

2.Y4ebHas ayauTopus Ul IPOBeeHUs 3aHATHI TabopaTtopHoro tuna: Jlaboparopus xumuu Marepuano Ne 316.

OcHOBHOE 000pY/IOBaHHE:

WNunenancmerp Z-1000P; MmnenancmerP Z-1500J; Tepmonapa TITP-0392-500; Becwr BJI-224; lIkad cymmnsabiii HIC-80- 01 CITY
mon.2002; Kommnbrotep i1st paboT ¢ JeTOBBIMH U aHATMTHUECKMMU TporpaMMamu -2 mT.; .AxBaauctuisitop J19-4; [Tpudop
tepmonat-12K5/1YB/3P/1T; Becsl anekrponnsie BJIT3-1100; MarautHas memanka MSH-1 LT; ITnutka snekrpudeckas
ManorabapurtHas - 2 wr.; Cusosoii 6ok Cb 15 M3.

IporpammMHOe obecrieyeHue:

MSWindowsXPProfessionalSP2 misaBY3og. Jlutiensun 6eccpounsie. I'oc. Kontpakt Ne 300 or 08.10.2008 r., MSOffice 2007.
JIunensun 6eccpounsie. JTunensus Ne 44664774 ot 09.04.2008r., T1O «AntuBupyc Kacnepckoroy JIuieH3uoHHbIH 10roBOp No
1013/K-2773 or 11.12.2017r.

2. TTomerieHue i caMOCTOSATENILHOM paboThI:

2.1 Yuranbheri 321 Ne 1 aya. 205.

OcHOBHOE 000py/IOBaHHE:

KomnuuectBo nocamounbix MecT — 50, 5 mepcoHaIBHBIX KOMIIBIOTEPOB C MOAKIFOYCHIEM B ceTh «IHTepHET», HEOrpaHUY CHHBIN
noctyn k ObC u B]I, yueOHast MmeOenb, KOHIUIIHOHED.

IporpammHOe obecrieyeHne:

MicrosoftWindows 10 Pro. (JIutiensuu 6eccpounsie. JJorosop Ne AD-223/28/18), MicrosoftOffice 2016 Pro(JTunensuun 6eccpodHblie.
Horoeop Ne AD-223/28/18), Koncynbrant [TImtoc (Cornamenue o corpymauuectse Ne 31 ot 20.05.2003 ¢ peroHaabHbIM
MH(POPMAITMOHHBIM IIEHTPOM  OOIIEPOCCUICKOI CEeTH pacipocTpaHeHust mpaBoBoi uHpopmarun), [T10 «AntuBupyc Kacnepckoroy
(JTuniensnonnsiii torosop Ne 1013/K-2773 or 11.12.2017 1.).

2.2 UadopmarnmoHHO-0nOIIorpadraeck it oTaen

OcHOBHOE 000pYIOBaHHE:

KonmuecTBo mocaiouHbIX MecT — 24, yaeOHast MeOelb, 7 TIepCOHANBHBIX KOMIIBIOTEPOB C MOAKIIIOUeHHEM B ceTh «IHTepHETY,
HeorpanuyeHHsIi goctyn k ObC u B/I.

IporpammHoe obecriedeHue:
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(cnenmansrHocTH) 04.05.01 "dyHnaMeHTanbHas ¥ IPUKIAAHAS XUMUS'" HapaBIeHHOCTH (Tpodmtio) Xumus crp. 10
matepuanoB ®I'BOY BO «Henl'Y»

Microsoft Windows Professional 7 Russian Academic OPEN No Level (CBT(OAOLIEHTP) 18.02.10. Homep suriensuun 46536280),
Microsoft Windows Professional 7 Russian Academic OPEN No Level (lorosop Ne AD-61/10), Microsoft Office Professional Plus
2010 Russian Academic OPEN 1 License No Level (orosopNe AD-23/12, nomep sunensun 60411804), Koncynsrant [Tiroc
(Cornamenue o corpynauyectse Ne 31 or 20.05.2003
CperHOHaTBHBIMUH(OPMALOHHBIMIIEHTPOMOOIIIEpOCCHIICK Ol ceTHpacpocTpaHeH s mpaBoBoitnH(popmarmy) HOB (Jorosop Ne
101/H3B/2810 ot 20.02.2018), TIO «ArTHBHpYC Kacnepckoro» (JInuensnonnsit gorosop Ne 1013/K-2773 ot 11.12.2017 1.)

9. METOAUYECKHUE YKA3AHUSA AJI51 OBYYAIOIINXCS 11O OCBOEHUIO JUCITUILINHBI (MOIYJISA)

Y4eOHBIM TIAHOM JUCIUILINHBI «JIab0paTOpHBIH MPAKTHKYM 110 XUMUH TBEPJIOT0 Teay MPEeyCMOTPEHA CAaMOCTOsATEIbHAS paboTa
CTY/ICHTOB.

CamocrosTensHas paboTa MPOBOIUTCS C LIEIbIO YIITyOICHUs 3HAHUH 0 TUCIMILTHHE U IIPeyCMaTpUBACT:

- YTEHUE CTYJICHTAMH PEKOMEHIOBAaHHOMN JIUTEPATYPHI U YCBOCHUE TEOPETHUECKOTO MATEpPHaIIa TUCIUILTHHBI,

- HamnKcaHKe OT4eTa Mo 1abopaTOpHOii padoTe;

- paboty ¢ IHTepHeT- HCTOYHUKAMH,

- IOJTOTOBKY K Cllaye 3a4era.

K 0cOOEHHOCTAM CaMOCTOSTENBEHOM pabOTHI CTYACHTOB OTHOCUTCS TOJITOTOBKA OTYETA 110 paboTe, COrIaCHO CITUCKA JTA00PaTOPHBIX
pabort, npeIoKEeHHBIX TPENoAaBaTelieM U caMocTosITeNIbHON paboThl cTyneHToB (CPC).

IToBbIIIeHBI TPEOOBAHHS 110 OQOPMIICHHIO OTYETOB, OCOOCHHO 00pabOTKE Pe3yIbTaTOB HKCIIEPUMEHTA, IOCTPOCHHUIO IPa(hMKOB U
CIHCKA UCTIOIb30BAaHHBIX HCTOYHUKOB C YKa3aHUEM WX MOJTHOH Onbarorpaduu, Haaudus 000CHOBAHHUS BBIBOIIOB 10 JTaOOpaTOpHOMH
paboTe, MOHUMAaHKE aKTYaTbHOCTH ¥ HAYYHON HOBU3HBI pab0oThl. OTYET FOTOBUTCS B 3JICKTPOHHOM M OYMa)KHOM BapUaHTe,
pasperaercst HCIOIb30BAaHUE TS COCTaBIICHHUs oTdeta MIHTepHEeT-pecypcoB ¢ yKa3aHHeM ITOJHOTO Url — ajipeca MepBOMCTOYHMKA
HMHpOpMALIUH.

B cnydae npumeHeHus pu 00yYeHUH AUCLUIUIMHBL YJIEKTPOHHOTO 00Y4€eHuUsl, AMCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOIOIMH
o0rieHre 00yJaroInXcsl ¥ MPENoAaBaTelis OCyLIECTBISIETCS B PXKUME PEaIbHOTO BpeMeHHU (OHJIAHH-JIeKIMU (BeOUHAPHI), YaThl,
BUJICO-KOH(DEPEHIMH U JIP.) WK OTJIIOKEHHOIO BpEMEHH (CUCTEMA TUCTAHIIMOHHOro 00yuenust Moodle, MS Office365, hopymsi,
AJIEKTPOHHAS TI0UTa U JP.).

Bosbinyro yacte BpeMeHU 00y4arolIrecs CaMOCTOSTEIbHO PadOTaIOT ¢ yueOHO-MeTOAMYeCKUMH MatepuaiamMu. CTyeHTbl IMCIOT
BO3MOYKHOCTb KOHCYJIbTUPOBATHCS C MPenoaBaTesieM 110 BCeM BOIPOcaM, BO3ZHUKAIOIINUM B XOJIe CaMOCTOSATEIbHON paboThI
TOCPEACTBOM 3JIEKTPOHHOM MOUTHI, COLMAIBHBIX CETeH U T.11.

Hoctyn o0y4atorerocst K y4eOHbIM pecypcaM B peKUME OTI0KEHHOI'0 BPEMEHH, CaMOCTOSITENIFHOM PabOThI OCYIIIECTBISETCS Yepes
ceTh MIHTEpHET B yIOOHOM AJIsl HETO MECTE, BPEMEHHU U TEMIIE.

[pu 00ydeHny U1 ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBBSI DJIEKTPOHHOE 00ydeHHe, TUCTaHIIMOHHBIE 00pa30BaTe/IbHbIC
TEXHOJIOTHH NMPEAYCMAaTPUBAIOT BO3MOJKHOCTh MpHUEMa-Tiepeaad MHGOPMAIMU B JOCTYIHBIX I HUX (hopMax.

Peanuzanus TUCIUILIMHEI C TPUMEHEHHEM JICKTPOHHOI'O 00YYeHUs, TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TeXHONOruH (nanee — 30,
JOT) ocymuiectBisiercst Ha ocHoBaHUU «I1omoKeHHs 0 peanu3anuy OCHOBHBIX U IOIOJHUTENBHBIX 00pa30BaTeIbHBIX IPOrPaMM C
[IPUMEHEHUEM SIEKTPOHHOT0 00y4eHHs M JUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOIOTHH B (heiepalbHOM TOCYAapCTBEHHOM
OrOJIKETHOM 00pa30BaTEIbHOM YUPEXKACHUH BhICIIEr0 00pa3oBaHus «YenssOnHCKuil rocy1apcTBEHHbBIN YHUBEpCUTETY, «[lonoxeHus
0 MOpsi/IKE 3a4eTa 00YyJarOIIMMUCS [0 OCHOBHBIM MPOQECCHOHATBHBIM 00pa30BaTEIbHBIM IIPOrPaMMaM BBICIIETO 0Opa30BaHUs B
®I'BOY BO «Uenl'Y» pe3ynbTaToB OCBOCHHUS B OPraHU3aIUSIX, OCYILIECTBISIOMIUX 00pa30BaTEIbHYIO IEITEIBHOCTD, Y4EeOHBIX
MIPEAMETOB, KYPCOB, TUCLUUILIMH (MOIYJIeH ), IPAKTUK, JOTIOTHUTEIBHBIX 00pa30BaTeIbHBIX IPOrPaMMy IIOCPEICTBOM JIEKTPOHHOM
nHpopMamoHHo-o0pa3oBarenbHoi cpensl PTBOY BO «Uenl Vy. B uckmountenbHbix ciaydasx (popc-Makop H T.I1.) PH
peanu3aiyu 00pa3oBaTelIbHOM JesTeabHoCTh ¢ puMeHenrneM D0, JIOT MOryT npruMeHsTh KOMIIOHEHTBI, HE BXOJISIINE B IIEPEUCHb
3JIEKTPOHHON HHPOPMAIIHOHHO- 00Pa30BaTEILHON CPEIbI.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUS JUCHUITIJIMHBI OBYYAIOIIMMUCSA C UTHBAJIMJHOCTBIO
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 310POBbA

OcBoeHMe TUCHUIUTMHBI HHBAIUIAMH U JIMLAMH C OTPaHHYCHHBIMH BO3MOXXHOCTSIMHU 3/10pPOBbsI OCYILECTBIISIETCS C HCIIOJIB30BAHUEM
CHELHAIBHBIX TEXHMYECKUX CPEICTB M HH(POPMALMOHHBIX TEXHOJIOTMH, NpeNOoCTaBIsIeMbIX PecypcHbIM yueOHO-METOIMYECKUM
LEHTPOM IO OOYYCHHIO MHBAJIMIOB M JIMI[ C OrPaHUYCHHBIMH BO3MOXHOCTAMH 370poBbsi Yenl'Y mo 3ampocy oOyuarorerocs
(MOOMIBHBIC CHEIHANbHBIE TEXHHYECKHE CPEICTBA JUIS JIMI[ C HAPYIICHWSAMU 3PEHHS M C HapyIICHHEM CIIyXa, AaCCHCTHBHBIC
MH(OPMAIIIOHHBIE TEXHOIOTHN).

IMpr HeoOXoAMMOCTH IS OOYYArONIWXCA C HApyMICHHSAMH 3peHHs Ha paboumx MecTax Ul TPOBENEHHS NPAKTHICCKUX HITH
71ab0paTOPHBIX 3aHATUH yCTaHABIMBAETCS CHELMAIbHOE HpOorpaMMHOe obecnedeHue (IporpamMma pedeBOi HaBHIalMM, PEdeBbIC
CHHTE3aTOpBI, KPAHHBIE JIYIIbI).

B yueOHbIe aynuTopun o0ecrednBaeTcsi OecpensaTCTBEHHBIN OCTYII ISl 00yJIalONINXCS ¢ MHBAJIHIHOCTBIO H C
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MUHOBPHAYKHM POCCUN
\,} DenepanbHOE roCyIapCTBEHHOE OI0KETHOE 00pPa30BaTEIbHOE
@ YUpEKAECHHUE BBICIIEro 00pa30BaHuUs

«Hensbunckmii rocynapcrseHHsli yausepeureT» (PI'BOY BO «Yenl'Yy»)

Pabouas mporpamma aucoummivHb! "JIabopaTOpHBIN MPAKTHKYM 110 XUMUH TBEPJOTO TeJa" 1o HaNpaBJICHHUIO OATOTOBKU
(cnenmansrHocTH) 04.05.01 "dyHnaMeHTanbHas ¥ IPUKIAAHAS XUMUS'" HapaBIeHHOCTH (Tpodmtio) Xumus crp. 11
matepuanoB ®PI'BOY BO «Henl Y»

OTrpaHUYEHHBIMH BO3MOXHOCTSMH 370pOBbsl. B Kaxnoil ayauropuu, rae oOydyalOTCs WHBAIMABI M JIMLIA C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMU 370POBbS, IIPEAYCMaTPUBACTCS COOTBETCTBYIOIIEE KOJIMYECTBO MECT ISl OOYJAIOUIMXCS C YY€TOM HapyHIeHUH UX
3]10pPOBBSL.

Jis ocBOGHMSI MUCUMIUIMHBI WHBAJIWAAM W JIMLIAM C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3I0pPOBbsSI NPENOCTABISIETCS JOCTYI K
MeYaTHHIM UCTOYHUKAM, UMEIOIMMCS B HaydHoi Oubimnoreke Yenl'Y, ¢ MOMOIIBIO CHICIMAANBHBIX TEXHHYSCKUX CPEICTB; JOCTYII C
MOMOIIBIO CMICIUATBHBIX TEXHHYECKUX W TPOrPAMMHBIX CPEICTB K DICKTPOHHBIM HMCTOYHHKAM, MPEACTABICHHBIM B (opme
AJIEKTPOHHOTO IOKYMEHTa B (hoHIe HaydHOU OnbroTeku Yenl Y Wik 2IeKTPOHHO-OHOITHOTEYHBIX CHCTEMAX.
Y4eOHO-METOIMUECKAE MAaTePHANbI [T O0YYAIOIIUXCS U3 YHCJIa WHBAIWIOB U JIUI[ C OFPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37IOPOBbSI
MPEIOCTABIISIIOTCS B OpMax, alalTHPOBAHHBIX K OTPAHUYCHHUSM UX 3I0POBbSI U OCOOCSHHOCTSIM BOCTIPHUATHS HH()OpMAIIHH.

J1J1s MTHBaJIMJIOB U JIMI] C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbsI OCBOSHHE AUCIMILIMHBI MOKET OBbITh YACTUYHO MIJIHM MOJHOCTHIO
OCYIIECTBIIEHO C UCIIOIb30BAHUEM IUCTAHIIMOHHBIX 00Pa30BaATENILHBIX TEXHOIOT M.

[Ipu mpoBeseHNHM NPOMEXKYTOUHOW aTTECTAllMM MO JUCHUIUIMHE OOYYaIOIUMCS C WHBAIMIAHOCTBIO W C OTrPaHUYCHHBIMHU
BO3MOKHOCTSIMH 3/IOPOBbSI 00€CHEUMBACTCS M0 WX 3asBIICHHIO TPEAOCTaBICHHE B JIOCTYNHOH (opmMe B 3aBUCHMOCTH OT HX
WH/IMBUYAIbHBIX OCOOCHHOCTEH WHCTPYKIMH O TIOPSAKE MpPOBENEHHS IMPOMEXYTOYHOH aTTecTalliy, OLIEHOYHBIX CPEACTB W
BO3MOXXHOCTH OTBETOB Ha 3ajaHus (IIMChbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MUChbMEHHO ImpupTom Bpaiis, c
HCIIOJIb30BaHUEM YCITYT ACCUCTEHTA, YCTHO).

[Tpu npoBeseHUM NpOLIEAYPhl OLICHUBAHUS PE3YIHTATOB OOYYCHHUS! HHBAIUIOB U JIUI] C OTPAaHUYEHHBIMHA BO3MOXKHOCTSIMH 370POBbBS
MIpeyCMaTPUBACTCS HCIOIb30BaHUE npeaocTaBieHHbIX YenlY miu cOOCTBEHHBIX TEXHMYECKUX CPEJICTB, HEOOXOAMMBIX UM B CBSI3U
C WX MHIUBHIyATbHBIMU O0COOEHHOCTAMHU. [Ipr HEOOXOAMMOCTH WHBAJIMAAM U JIMIAM C OrPaHUYCHHBIMH BOSMOXKHOCTSIMH 37I0POBBSI
MIPEJOCTABIISIETCS IOTIOTHUTENBHOE BPEeMsl JIJIsl TOJITOTOBKH OTBETA Ha 3aJ[aHusl, MPOLIEAYypa OLEHUBAHUS PE3yIbTATOB O0YYCHHUS I10
JUCIUILTHE MOXET MPOBO/INTHCS B HECKOJIBKO JTAIOB.

© OI'BOY BO «Uenl'V»




	04.05.01/ Химия материалов/ Фундаментальная и прикладная химия/ Лабораторный практикум по химии твердого тела/ 2025 год набора/ очная форма обучения
	Заседанием кафедры химии твердого тела и нанопроцессов
	Структура рабочей программы соответствует приказу ректора ФГБОУ ВО «ЧелГУ» от «13» апреля 2021 г. № 247-1

