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MUHOBPHAYKHM POCCUN
\, DenepanbHOE roCyIapCTBEHHOE OI0KETHOE 00pPa30BaTEIbHOE
@ YUpEKAECHHUE BBICIIEro 00pa30BaHuUs

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

PaGouas nporpamMma quciruinHb! 'OCHOBBI XUMHH TBEPOTO Tea" 10 HAIPABIICHHUIO TIOATOTOBKH (CIICIIAATLHOCTH)
04.05.01 "dyrnaMenTanbHas 1 IPUKJIAaJHAS XUMUS' HAIIPABICHHOCTH (TIPOQILTIO) Xumns marepuanoB PI'BOY BO cTp. 2
«enl'Y»

Conep:xanue

1. Ilenu oCBOECHUSI JUCHUTUIMHBI

2. Mecto aucuurinabl B cTpykType OITOIT

3. Komnerenuuu obyyaromierocs, GopMupyemMble B pe3yJIbTaTe OCBOCHUS JUCHUTUTHHBI
(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 BO3MOYXHOCTSIMH 310POBbS
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Pabouast mporpamma aucnuminHb! "OCHOBBI XHMHH TBEPOro Tea'" 10 HANPaBJICHUIO TOATOTOBKH (CIEIMATEHOCTH)
04.05.01 "dyrnaMenTanbHas 1 IPUKJIAaJHAS XUMUS' HAIIPABICHHOCTH (TIPOQILTIO) Xumns marepuanoB PI'BOY BO cTp. 3
«enl'V»

1. IIEJTA OCBOEHUSI JUCHUTLIMHbBI

LICJ'IL}O npernoaaBaHusA JUCHUILINHBI SABJISACTCS (l)OpMI/IPOBaHI/Ie Y CTYACHTOB OCHOBHBIX Hpe,Z[CTaBJ'ICHI/Iﬁ O B3auMMOCBA3HM COCTaBa,
CTPOCHUS U CBOMCTB TBEPABIX TCII, 00 OCHOBHBIX 3aKOHOMCPHOCTAX IPOTCKAaHUA TBCp,Z[O(l)aE}HBIX HpeBpaHleHPIfI.

3a)1aanI/1 HU3Yy4YCHUS JUCHHUIIIINHBI ABJISIFOTCS:

- OCBOCHUE TEOPETUYECKHX IIPEICTABIECHUIN O CTPYKTYpPE U CBOWCTBAX TBEP/bIX TEI;

- OCBOCHHUEC COBPCMCHHBIX METOAOB HCCICAOBAHUSA MATCPUAJIOB,

- I3Y4YCHUEC MCTOJOB CUHTE3a TBCPABIX BCIICCTB.

- HOJIYYCHHC NPEACTABJICHU O IPUMCHCHU N TBEPABIX BEIICCTB.

PeSyJ'ILTaTLI O6y‘-I€HI/IH 10 JUCHUIUIMHE HAIIPaBJICHbI HA JOCTUXKCHUE MHAUKATOPOB KOMIICTCHIINHN:

VK-6.3. IInanupyet pe3yibTaThl COOCTBEHHOM JCATEIBHOCTH C yI€TOM HEOOXOTUMBIX PECYPCOB

2. MECTO JUCIUITIJIMHBI B CTPYKTYPE OIIOII

Iuxn (pa3zen) OIIOIT: b1.B.1.09

2.1 TpeGoBaHNsI K MPeBAPUTEIbHOI MOTOTOBKE 00y4AIOIIEroCs:

Kpucramioxumus

duznueckas XUMHUsI

OO01as 1 HeopraHMYeCcKast XUMHUS

2.2 I[l/lCl.ll/ll'l.]'ll/lel U NMPAKTUKH, JJI51 KOTOPbIX OCBOCHUE JAHHOMN IMCHUTIIHHBI (MOZ[yJ'lfl) HE00X0TUMO KaK npeamecTBymouiee:

Hay4Ho-uccienoBartenbsckas pabora

CrtpoeHue BelecTsa

3. KOMIIETEHIIUHA OBYYAIOIETOCSI, ®°OPMHPYEMBIE B PE3YJIbTATE OCBOEHUSI JMCIUTIINHBI
(MOZY.JIA)

YK-6: CniocoGeH onpeesisiTh U peajin30BbIBATH IPHOPUTETHI COOCTBEHHOI eI TEJIbHOCTH U CIIOCO0bI ee
COBEPIIEHCTBOBAHUS HA OCHOBE CAMOOLIEHKH U 00pa30BaHUsI B TeueHHe Beeil JKU3HU

3HaTh:

CriocoObl COBEPILICHCTBOBAHKS COOCTBEHHOM JIESITENILHOCTH;

YMmerb:

OnpenemnsTs U peann30BbIBATh MPUOPUTETHI COOCTBEHHOMH AESITENBHOCTY,

Buaanern:

CnocoOHOCTBIO ONPEAETIEHNUS U PeaTn3allii IPUOPUTETOB COOCTBEHHON e TENbHOCTH.

B pe3yabTare OCBOCHUSA JUCHMIIIMHbI 06y‘lalOH.lPlﬁCﬂ JOJIZKCH

3.1/3naTn:

3.1.1) ocHOBHBIEC 3aKOHBI U TIOHSTUS PU3HMUYECKOMN, HEOPIraHUIECKOM XMMUHU U KPUCTAIUIOXHUMUH;

3.1.2| oCHOBHBIEC 3aKOHBI U TIOHSTUS KPUCTALIIOXUMHH;

3.1.3| OCHOBHBIC ITOHATHUS YUCHHSI O PEATbHBIX KPUCTAJLIAX;

3.1.4| ocHOBHBIC TOHATHUS YUCHUsI 00 H/ICATbHBIX M PEAIbHBIX KPUCTAIIAX;

3.1.5|BrapI ¥ XapaKTePUCTUKU XUMHYECKON CBS3U U MEXMOJEKYIISIPHBIX B3aUMOICHCTBHIA;

3.1.6| ocHOBHBIC MOJIENIN OMKUCAHUSI TBEPAO(Da3HBIX PEBPAILCHHI;

3.1.7|TeopeTnyeckre OCHOBBI (PU3NUECKON XUMHUH M XUMHH TBEPJIOTO TEIIa;

3.1.8| ocHOBHBIE TOHATHS TBEPAO(PA3HOTO CHHTE3A;

3.1.9| ocHOBHBIE METOBI UCCIIEIOBAHMS CTPYKTYPHI U CBOWCTB TBEPBIX TEIT,

3.1.10| reopeTnyeckre OCHOBBI (PH3HMIECKUX METOIOB UCCIIEIOBAHN;

3.1.11{ ocHOBHBIE TOHATHS XUMUYECKOTO MaTEPHATIOBEICHHSI.

3.2l Ymern:
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321

HCIIOJIB30BATh U IPUMCHSATH 3aKOHBI U ITOHATUSA KPUCTATJIOXUMHH

322

pas3jnyaTh BUbI )Ie(l)eKTOB B KpHUCTaJlJIax;

3.23

KIaccu(HUIMPOBATH ASPEKTHI;

3.24

HCII0JIb30BaTh I/IH(l)OpMaHI/IOHHI)Ie 0a3bl JaHHBIX U CIICHUAJIBHBIC CIIPABOYHHUKHU UIST OITUCAHUS XUMHYECKOU CBsI3H,

3.25

IUTAaHUPOBATH IEJTN U YCTAHABIMBATH IPHOPHUTETHI IIPU BEIOOPE CIIOCOOOB MPUHATHS PEIICHUH C yIeTOM
CaMOCTOSITEIIBHO CTPOUTH IPOLIECC OBJIaICHHS HH(OpManueil, 0TOOpaHHOH M CTPYKTYpHPOBAHHOM TS BEITOIHEHUS
poeccuoHaIBHON e TENbHOCTY;

3.2.6

NPUMCHATH OCHOBHBIC )II/I(l)(i)YSI/IOHHI)IQ MOACIH UIsL OTIMCaHUST HEKOTOPbBIX peaKHHﬁ;

3.2.7

peuaTh TUIIOBBIC y‘{e6HBIC 3aJa4M 110 OCHOBaM XUMUYESCKOMN KHUHCTHUKU,

3.2.8

BI)I6I/IpaTI) OITUMAJIbHBIE METOAbI CHHTE3a TBEPABIX TECII;

3.29

BBITIOJIHATE CTAHAAPTHBIC HeflCTBHH 110 UHTCPIIPETALIUN JaHHBIX I/ICCJ'IGJIOBaHI/Iﬁ CTPYKTYPBI TBEPABIX TCJI C YUCTOM
OCHOBHBIX ITOHATHH U O6H_[I/IX SaKOHOMepHOCTeﬁ, XHUMHUHU TBEPAOI'O TeJIa,

3.2.10

BBIJICJIITh OCHOBHBIE CBOMCTBA TBepI[O(l)aSHBIX MaTepuajioB, YCTaHaBJIMBATh CBA3b, CTPYKTYpa- CBOMCTBA.

3.3

Baanern:

331

C MeTO}IHKOﬁ OIMMCaHUs KPUCTAIIUNYCCKUX CTPYKTYP,

332

¢ meronoMm Bunka-Kperepa;

3.33

ONHUCaHUS CBOWCTB BCIIECTB HA OCHOBE TCOpHUU XUMHUYECKOH CBs3H,

334

pa6OTBI C MCTOAUKAMH UHTCPIIPETALNU JaHHBIX .pa3JIMIHBIX METOI0B;

3.35

¢ Kinaccudukanyei Teepaoha3HbIX MaTEpPUAIIOB;

3.3.6

HOKCKA M aHAJIM3a HAyYHO-TEXHUYECKON HH(POPMALIUH.

4. OFBLEM JUCHUILIMHBI (MOIYJIS)

O6was TpyaoeMKocTb 33ET
Yacos 110 yueOHOMY TUIAHY : 108 Buppl kKoHTpONIST B cemecTpax:
B TOM YHCIIE
ay/JIMTOPHBIC 3aHATHS : 72 JK3aMeHbI 7
camocCTosITeIbHas paboTa 6,6
4acoB Ha KOHTPOJIb : 18
KOHTaKkTHas padora: 83,4
HKP: 11,4
5. CTPYKTYPA U COAEP)XAHUE JUCHUIIIMHBI MOAYJIS)
Kon HaunMeHoBaHue pa3nesioB U TeM /BU/I 3aHATHSL/ Cemectp | YacoB Jluteparypa
3aHSATHA ! Kype
Pazngea 1. O0mue mosio:keHust
1.1 Bsenenmne. /J1ex/ 7 2 JI1.1J12.4
D1 92 353 B4 D55
1.2 OO01Me OTIINYKS CTPOCHHSI M CBOMCTB TBEPABIX BEIIECTB OT T'a30B U 7 4 JI1.1J12.3
xunkocreit. Kimaccudukanus tBepabix Bemects. Kpucrammyeckue TBeppie D1 D2 53 54 55
tena. /TIp/
13 Beenenue. /Cp/ 7 0,8 |Jd1.1J12.2712.1J12.3

0130233354055

Paznen 2. CTpoeHuHe TBePAbIX BELIECTB

21 Crpoenne TBepIbIX BemecTs. /JIex/ 7 2 JI1.1J12.4
0103233 54055
2.2 Kpucranis! ¢ HOHHBIMU U KOBAJICHTHBIMU PELIETKAMU. Y CTOMYMBOCTD 7 4 JI1.1J12.2J12.1 J12.3
KPHCTAJUTMYECKHUX CTPYKTYp. /Ip/ 0103023335435
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23 Crpoenue TBepabIxX BemiecTs. /Cp/ 7 0,8 |[JI1.1J12.2J12.1J12.3
315232334095
24 Crpoenue tBepabix BeniecTs /MKP/ 7 1,2
Pa3pen 3. PeanbHas cTPYKTYpa TBepABIX Tel.
31 PeanbHas cTpykTypa TBepAbIX TE /Jlex/ 7 6 JI1.1J12.4
31 352 93 54 55
3.2 Toueunsle gedextsl. JledhexTooOpazoBaHye U HECTEXMOMETPUSI KPUCTAIIIOB. 7 4 JI1.1J12.2J12.1 J12.3
Hedexrsl no oty u @penxento. HelTpanbHble U 3apsHKeHHbIE TOUSUHbIE 0132333435
nedexTsl. KBa3MXUMHYECKHI METO]] OIHCaHUs PAaBHOBECHS TOYCUHBIX
nedexros /Tp/
33 Jlucnokanuy B KpUcTaslaX, OCHOBHbIE BUJIbI. [IpUUnHBI BOSHUKHOBEHUS 7 4 JI1.1J12.2J12.1 J12.3
quciokanuid. JIBrkenue quciokanuii. Bsaumoneiicreue nuciokanuii /Tp/ D192 33 3435
34  |PeanbHas cTpyKkTypa TBepabIX Ten /Cp/ 7 08 |JI1.1J12.2J12.1J12.3
315233354095
35 PeanbHas ctpykrypa tBepasix Ten /MKP/ 7 2
Pazgeu 4. TepmonunamMuka TBepAoda3HbIX B3auMoeiicTB it
41 TepmonuHamuka TBepAOQa3HBIX B3auMoaencTBuil  /Jlex/ 7 6 J1.1
310523233455
4.2 OcHoBHbI€ TUIBI (Pa30BBIX UArPaMM JIBYXKOMITOHEHTHBIX cucteM /IIp/ 7 8 JI.1J12.2 J12.1 J12.3
0132333435
43 TepmoarHamuka TBepaoha3HbIx B3aumosencTeuit  /Cp/ 7 08 |[J1.1J12.2J12.1J12.3
0132333435
44 TepmoauHamuka TBepAoda3Hbx B3aumoaeiicteuii /MKP/ 7 2
Pa3nen 5. Kunernka tBepoga3HbIX B3auMOAEHCTBUI
51 Kuneruka TBepnoda3zHbix B3aumoeiicteuii /Jlex/ 7 4 J1.1J12.4
0132333455
52 Mogenu npoLeccoB, TUMMUTHPYEMbIX AUG(Y3HOHHBIMU 1 KHHETHYECKUMU 7 4 JI1.1J12.2J12.1 J12.3
cragusimu. /TIp/ D152 33 34 35
5.3 Kuneruka tBeprodaszHbix B3aumoseicteuii /Cp/ 7 08 | JI1.1J12.2J12.1J12.3
2132333435
54 Kuneruka tBeprodaszHeix B3aumoneiicteuii /MKP/ 7 1,7
Pa3zges 6. MeToabl cUHTE3a TBePABIX BellleCTB
6.1 MerTonbl cHTE3a TBEp/bIX BelecTs /JIex/ 7 6 JI1.1J12.3 J12.4
D122332435
6.2 Meronsl cuHTE3a TBepbIX BemecT /Cp/ 7 0,8 JI1.1J12.2J12.1 J12.3
2132333435
6.3 Mertonsl cuHTe3a TBepAbIX BetecTs /MKP/ 7 1,2
Pazges 7. MeTonbl ucciie0BaHUs TBEPIbIX BellleCTB
7.1 MerTonsl UccieI0BaHus TBEPABIX BellecTs /JIex/ 7 6 JI1.1 J12.1
D122332435
7.2 Wnentudukanys BemecTs 10 peHTreHorpaMMaM, PeHTreHo(a30BbIi aHAIH3. 7 4 JI.1J12.2 J12.1 J12.3
Mp/ 3105203334095
7.3 Merozs! HcclieqOBaHUS TBEPABIX BemecTs /Cp/ 7 08 |(Jd1.1J12.2J12.1J12.3
0132032334095
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74 Mertozpl uccienoBanus TBepabIX Bemects /MKP/ 7 1,7
Pa3nen 8. TBepaoda3Hbie MaTepHAJIBI
8.1 |Tsepmodasubie Matepuaisl. /JIex/ 7 4 JI.1J12.3
21 92 23 B4 25
8.2  |Bunsl n npuMeHeHHe TBepa0(ha3HBIX MaTepraios /[1p/ 7 4 JI1.1J12.2 J12.1 J12.3

01 52393 54 55

8.3  |Teepaodasubie maTepuanst. /Cp/ 7 1 JI1.1J12.2 J12.1 J12.3
51322535435

84  |Tsepmodasusie Matepuans! /MKP/ 7 1,6

Pasnen 9. Dx3amen

9.1 Dk3ameH /DK3aMen/ 7 18 JI1.1
21520333425

6. ®OH/{ OLIEHOYHBLIX CPE/ICTB

6.1. Hepe‘leHL BU/I0B OLICHOYHBIX CPEACTB

Tecr;
Bomnpocsl k 3x3ameny.

6.2. TunoBbIe KOHTPOJBbHBbIC 3aIaHUsl U UHbIC MaTepPHUaJIbI VI Telcymeﬁ aTrecTaluu

IIpumepHbIe BapHAHTHI TECTOB:
Tecr 1, Bapuanr 1

1 OKcuj Maruus IpUHAIIEKUT K cTpykTypHomy Triy NaCl. Ykaxure THI KOOPIMHALIMOHHBIX TOJMIAPOB, COCTABIISIOLIMX
crpykrypy MgO.

2 Oxapakrepusyiite Touku A u E2 npuBeaeHHoN (a30Boii 1uarpamMMsl. (Ha3BaHue, (pa3oBblil COCTaB,. KOMIIOHEHTHBII COCTaB,
ocobenHoctn). Ckonbko ¢a3 cymecrsyer B oonactu 11?7 Hazoure ux.

3 B ctpykrype dumoopura kaneuuii (Koopaunanuonnoe umncio = 8) obpa3syer kyoundeckyro [TIIIY. a ¢pTop 3aHuMaer Bce
TETpadpUUYECKHe MyCTOTH. MccnenoBaTh yCTOWYMBOCT TAHHOM CTPYKTYPBI COTJIACHO MPABIITY SJIEKTPOCTATUYECKON BaJIEHTHOCTH
[lonuHra.

4 OO®bsicHHTE, YTO O3HAYACT 3anuch: . Kakue ae)eKThl IMEIHCH JI0 U M0CIIEe B3aUMOICHCTBHSA?

5 CpaBHHTE IIOTHOCTH UICAIBHOTO KPUCTAIUIA M TBEPAOTO PACTBOPA BHIUMTAHUSL:

a) TUIOTHOCTU PaBHBI

0) TUIOTHOCTH TBEPJOrO pacTBOpa OOJbIIE.

B) IUIOTHOCTh TBEPAOrO PACTBOPAa MEHBIIE.

T) 3aBHCHT OT paCTBOPEHHOT'O KOMIIOHEHTA.

6 [epeuncnuTe U KpaTKO OXapaKTEpU3yITE U3BECTHBIC BaM TUIIBI IByMEpHBIX 1e(EKTOB.

7 BzaumopeiicTBre IBYX KpaeBBIX AUCIOKAIMM C COHAIPABIEHHBIMU BEKTOpaMu broprepca mpuBoguT

a) K 00pa30BaHMIO LIETIOYEK TOUCUHBIX JIe)EKTOB

0) K aHHUTWJISILIMK TUCIIOKAIIU I

B) K 00pa30BaHMIO JUCIOKAIMOHHBIX CTCHOK

8 ITpu uccnenoBanun Mexanu3ma peakiuu A + B =AB mMeTo10M cBOOOJHO# TOBEPXHOCTH MOJYIHIH PE3YIIbTaT,
n300pakeHHBIN Ha puc. J{1s nccinenoBanus KWHETHKH STOH peakIuy Opaii CMech MOPOIIKOB KOMITIOHEHTOB IMIPUYEM pa3Mep YacTHIL
KOMITOHEHTa A 3HAYMUTEIILHO MPEBBIIIA pa3Mep YacTull KomrnoHeHTa B. Kakas u3 npeanokeHHbIX Mojienei Hanbomee
MIPEANOYTUTENIbHA IS ONMCAHMS KHHETHKU TAHHOW PeaKIiy

1) SAunepa. 2)antu-Aunepa 3) Kaprepa

Tecr 2, BapuanT 1

1 IepeuncnnTs OCHOBHBIE IPOIECCH, MPOMCXOIAIINE TPH MEXaHOXUMHUIECKOH aKTUBAIIHH

2 OrmpenenyTh MEXIIIOCKOCTHOE PACCTOSHIE COOTBETCTBYIOIIEE HanOOoIee HHTEHCHBHOM JIMHIN Ha TIPUBEICHHON
pertreHorpamme. [Ipyn cbeMke HCIIONB30BaNN TPYOKY C MEIHBIM aHOIOM.

OnemeHT [l11Ha BOJIHBI XapaKTEPUCTUUECKOIO U311ydEeHHS

Fe =194 A

Co “=179A
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«Hensbunckmii rocynapcrseHHbIi yausepcureT» (PI'BOY BO «Yenl'Vy»)

Pabouas nporpamMma quciuruinHbL "OCHOBBI XUMHH TBEPOTO Tea" 10 HAIPaBJICHHIO TIOATOTOBKH (CHIEIIHATEHOCTH)

04.05.01 "dyrnaMeHTanbHas 1 IPUKIIAJHAS XUMUS' HAIIPaBICHHOCTH (TIPOQILITIO) Xumns marepuanoB PI'BOY BO cTp. 7
«enl'V»
Cu =154 A
Mo ~=0.709 A
3 B 4eM 0CHOBHOE ITPEUMYILIECTBO BBIPAIUBAHNA MOHOKPUCTAIUIOB METOAOM  BepHeilnsa nepen MeToqoM HYoxpanbCKoro.
4 Kpuoxummueckuii meron B XTT sto:

1) Meron TBep0da3HOro CHHTE3a IPU HU3KHX TEMIIEpATypax

2) Mero/ rOMOTeHH3aIHN PEareHTOB

3) Meron XxpaHeHHsI HEYCTONYHMBBIX BEIIECTB.

4) Meroz onpe/eneHus MOSIPHON MacChl HEM3BECTHOIO BEILIECTBA.

5 H300pasute mpuMepHYIo IEPHBATOIPAMMY COOTBETCTBYIOIYIO MPOLIECCY:
Sn(tB) ~ Sn(x)

(ITpusectu kpusie DTA, TG, DTG).

6 CornacHo TeOpuM IepechIeHns] POrMHCKOr0 HCTOYHUKOM aKTUBHOI'O cOCTOsIHUS TBepaoro tena (TT) sasnstoTes:
1) HeycroituuBas crpykrypHas dpopma TT

2) Hanmnune HepaBHOBECHBIX JedexToB B TT

3) lpumecu B TT

4) Mucnepcuocts TT

5) Crenenn npesparuenust TT

7 KpeMuuii siBsieTcsl KOBaJEHTHBIM KPUCTAJUIOM CO CTPYKTYPHBIM TUIIOM ajMa3a. KakoBbl ero 0OCHOBHBIE CBOICTBA?
Temneparypsbl IU1aBIE€HUS (BBICOKAs WIIM HU3Kas)

Tun npoBoAUMOCTH (3JIEKTPOHHBIN UM MOHHBII)

MexaHnnueckue cBOHCTBa (TBEPAOCTh. IITACTUYHOCTb)

8 Kakoif n3 MeToJ10B 103BOJISIET ONPENEIUTh XUMHUECKUI COCTaB BEILECTBA.
a) ICK

6) PCA

B) OIIP

r) POOC

6.3. TumoBbIe KOHTPOJbHbIC BOIIPOCHI U 3alaHUA AJIsA l'IpOMEPKyTO'-IHOﬁ aTtTrecTanuu

Bonpocs k 5x3ameny:

1. Xumus tBepaoro tena. Ocodennoctu XTT.

2.Ctpoenne tBepaoro tena(TT). CTpyKTypHbIE THIIBL.

3. Monenu npencrasieHns cTpykTypsl TT (1apoBble yIakoBKH, KOOPIMHALMOHHBIE TOTHUAIPHI).

. Tunsl cBs3eii B TBepoM Tene. OCOOEHHOCTH OMMCAHUS KPUCTAIIIOB € Pa3IMYHBIMU THIIAMH CBS3EH.
. CTaObUIBbHOCTh KPUCTAITMUECKUX CTPYKTYD, rpaBuia [lonuHra.

. Tumsl ne)eKTOB B KPUCTAJLIAX. X BIMsSHUE Ha cBoicTBa TT.

. Touensie nedexTol, UX BUIBI. PaBHOBECHBIE TOUCUHbIE TE(EKTHI.

. MeToa KBa3suXUMUYECKHX YPABHEHUI.

9. Jluneiinbie nedexTsl. Buabl qucnokaiuii. J[BukeHne 1 B3anMoACHCTBIE TUCIOKAIIUH.
10.JIByMepHbIe U TpexXMepHbIE Ne(EKThI.

11. Teopus TBepaoda3HbIX B3auMoicHcTBUI BarHepa.

12, Busbl TBep0¢ha3HBIX B3aUMOJICHCTBUN M YCIIOBUS UX IIPOTCKAHUSI.

13. Meron ¢azoBsix auarpamm. [Ipasuio ¢a3, npaBuio peryara. OcoObie TOUKH Ha (a30BBIX AUATPAMMAX.
14. OcHoBHbIE BUABI PA30BBIX JUATPAMM JBOHHBIX CHCTEM.

15. ®a3oBbIc TUarpaMMbl TPEXKOMITOHEHTHBIX CHCTEM.

16. OcobeHHOCTH KHHETUKH TBEPA0(a3HbIX PEaKIHH.

15. Kunernueckue Mojienu TBepaoha3HbIX npeBpaiieHuit. Mopens SIHaepa, Y cinoBus ee IPUMEHUMOCTH.
16. Hemud ¢ y3noHHbIC KHHETHYECKUE MOJICITH.

17. AxruBHoe coctosiaue TT. Teopus ¢azoBoro nepecwiiieHus: Porurckoro.

18. AxtuBanus TT. MexaHOXUMHAYECKAs! AaKTUBALIHSL.

19. Metonp! cunresa B TT.

20. Kepamuueckuii 1 CBC cuHTE3HI.

21. XuMudeckue MEeTOAbI TOMOI€HU3aIUH UCXOIHOM CMECH.

22. MeTo/ibl TOJTy4Y €HHSI MOHOKPHUCTAJIIOB.

23. IndpaknuonHbie MeTonb! uccnenoanus TT.

24. lepuBaTorpadus.

o N o U1 &

IMpumep 9K3aMeHAIOHHOT0 OnieTa

Buner Ne 1

© OI'BOY BO «Uenl'V»




MUHOBPHAYKHM POCCHUN
\, DenepanbHOE roCyIapCTBEHHOE OI0HKETHOE 00pa30BaTEeIbHOE
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Pabouvast mporpamma aucnumminHb! "OCHOBBI XHUMHH TBEPJOrO TeNa' 10 HANIPaBJICHUIO IOATOTOBKY (CTIEIIHAIBLHOCTH)

04.05.01 "dyrnaMenTanbHas 1 IPUKIIAaJHAS XUMUS' HAIIPABICHHOCTH (TIPOQIITIO) Xumns marepuanos PI'bOY BO cTp. 8
«enl'V»
1 Bunp! nedexToB B KprcTauiax.
2 AKTUBHOE COCTOSIHUE TBEPIOr0 Teja (UTO TAKOE, YeM XapaKTepU3YeTCs, KaK IOCTUraeTcs?)
3 OOBACHUTE, YTO O3HAYACT 3AIINCh:
4 Kepamuueckuii MeTo cUHTE32
5
Onucats Touky E Ha da3zoBoii nuarpamme (Ha3BaHUeE, CBOICTBA, COCTAB).
6

Kaxkoif mporecc COOTBETCTBYET NPUBEICHHOM IePUBATOrPAMME.
1) InaBnenne

2) Pasnoxenue ¢ 06pa3oBaHieM ra3000pa3HOro NpoayKTa

3) Pasnoxenue ¢ 00pa3oBaHHeM  TBEPbIX POLYKTOB

4)  Oxkwucnenre ¢ 06pa3oBaHHEM ra3000pa3HOro MPOLYKTa
5) Peaxis Tuna A(tB) +B(1B) |C(TB)

6.4. Kputepnn oneHuBaHUS

TecT COCTOUT M3 BOCBMU 33JaHui, Kaxxaoe 3aaanue onennBaercs ot 0 1o 3 6amio. OlieHKa BBICTABIISETCS IO CyMME TOIyIeHHBIX
0aJioB.

Ornenka HeynosnersopurensHo
Y 10B1ETBOPUTENBHO Xoporro OTuaHO

HaGpannas cymma 6ajuioB (MakcuMaibHast — 24) Menee 15

15-18 19-21  22-24

DK3aMeH MPOBOJUTCS B IMCBMEHHOM BHUJIE. BIJIET COTOHT M3 IIECTH BOIPOCOB, KaXK/IBIH U3 KOTOPBIX OLICHUBACTCS OT OJJHOTO 10
4eThIpex 0aJIoB

4 Ganna CTaBUTCS 32 TOJHBIN, KPATKUH U PABUIBHBINA OTBET, MATEPHAI U3JI0KEH XUMUYECKU IPAMOTHBIM s3bIKOM. CTY/ICHT BIIajiceT
TEPMHUHOJIOTHEH U HOMEHKJIATYPO, UMEET MpecTaBlIeHHE 00 0COOCHHOCTAX TBEpAO(a3HBIX B3aHMOICHCTBHUIA, yMEET IPHUMEHSTh
3aKOHBI XUMHH JIJIsl OOBSICHEHHS] KOHKPETHBIX SIBJICHUI, yMEET CPaBHUBATH, CONOCTABIISTh U 0000I11aTh (GaKThI.

3 6ayuta. OTBET NOJIHBIY U IPABUIIbHBIN, HO IOMYIIEHBI HECYIIIECTBEHHBIE OIIMOKH B TEPMHHOJIOTHUH.

2 6ama. CTyACHT OTBETHII Ha BOIIPOC, HO TIPU 3TOM JIONYIICHA CYIECTBEHHAs OIIMOKA WIIM OTBET HE TIOJIHBIN.

1 6am1. CTyaeHT OTBETHII Ha BOIPOC, HO  HE BIIa/ICET XUMHUYECKOW TEPMHHOJIOTHEN 1 HOMEHKIIATYPOH, JOMYCKAET rpyOble OIITUOKH
B HCTOJIKOBAaHHH U YIIOTPEOICHHUN XUMHICCKHUX HOHATHI.

0 6amnoB. CTyAeHT HE OTBETHII Ha BOIIPOC, JIMOO OTBET MOJHOCTHIO HEBEPHBIH

HToroBas OLEHKa CTABUTCS 110 CyMMe OaJLIOB:

"oTnuyHO" - 22-24 Gama.

"xopomo" - 19-21 Gann

"ynoBnerBoputenabHo" - 15- 18 Gamnos

"HEYIOBJIETBOPUTEIILHO" - MeHee 15 6aioB.

7. YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUILUINHBI (MOAYJIA)

7.1. PekomeHayemasi JidTeparypa

7.1.1. OcHoBHasi JUTEpaTYypa

ABTOpBI, COCTaBUTENHN 3arnaBue WznatensctBO, Tom | Pecypc
JI1.1 |Wnbun A. I, Topauna | Xumus TBepaoro tena MBaHOBO : 2BC
H.E. (http://e.lanbook.com/books/element.php? pll_cid=25&pl1_id=4486) [UT'XTVY, 2006

7.1.2. JlonoJHUTEIbHAS JIUTEPATYpa

ABTOpBI, COCTaBUTEIH 3aryiaBue WznarensctBo, rox | Pecypc
JI2.1 |KoBanes U. H., benas | ®uzngeckue MeTons! Mccineq0oBaHus B XUMUU TBEPOTO Tea: YensOuuck:
E. A., Buktopos B. B. |y4e6HO-MeTonnUeCcKOE TOCOOME [U3naTenscTBO

IOYpITIIY], 2017
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Pabouvast mporpamma aucnumminHb! "OCHOBBI XHUMHH TBEPJOrO TeNa' 10 HANIPaBJICHUIO IOATOTOBKY (CTIEIIHAIBLHOCTH)

04.05.01 "®dyrnaMenTanbHas 1 IPUKIIAJHAS XUMES" HAIIPAaBICHHOCTH (TIPOQILITIO) Xumns marepuanoB PI'BOY BO ctp. 9
«enl'V»
ABTOpBI, COCTaBUTENH 3arnasue WzparensctBo, ron | Pecype
JI2.2 |Menuxos U. B. DU3HKO-XUMUYECKAsI HBOJIIOLINS TBEPAOIO BEIECTBA Mocksa: BMUHOM.
Jlabopatopus

3HaHui, [2014]

JI2.3 |Tperbsxos FO. 1. TeeprodasHble peakyn Mocksa : Xumusi,
1978
JI2.4 |Knoteko A. B., XuMus TBEpJOro Tena: yueOHoe nocodue Mocksa:
Ipecuskos 1. A., Axanemus, 2006

Tperbskos 1O. [I.

7.2. Ilepeyens pecypcoB HH(pOPMAIIMOHHO-TeIeKOMMYHUKAITHOHHOI ceTH ""MHTepHET"

D1 |Jlass [DnexTpoHHBIH pecypc] : anekTporHo-6ubmroreynas cucrema (3bC) / uzmarenscrso Jlans. — URL:
http://e.lanbook.com/.

D2 |HOpaiit [DnekTpoHHbIN pecypc] : ayeKTpoHHO-0ubmoTeunas cucrema (IbC) / usparenscrso IOpaiitr. — URL:
https://biblio-online.ru

D3 |Znanium.com [DsexTpoHHbIH pecypc] : 31eKTpoHH0-0nbmoTeyHas cucreMa (9bC) / Haydno-u3naTenbCkuii eHTp
HNH®PA-M. — URL: http://znanium.com/.

24 |eLIBRARY.RU [DnekrponHsiii pecype] : saekrponHas oubnuoreka / Hayd. snexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.

35 |HaumonanbHas snektponHas oubnunoreka (HOB) [DnexkrponHblii pecypc] : 00beIMHEHHBIN 3JIEKTPOHHBII KaTayor (hOH0B
poccuiickux 6ubnmorexk : caidlT. — URL: http:/H30.pd.

7.3 Tlepeuens nHGPpOPMATUOHHBIX TEXHOJIOT U

7.3.1 TIlporpaMMHoOe odecrieueHune

Adobe Reader

LMS Moodle

7.3.2 IIpodeccuonanbHbIe 6a3bl JAHHBIX H HHGOPMAIMOHHO-CIIPABOYHBIE CHCTEMBI

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

6ubaroreka : caitt. — Mocksa, 2000 — . — URL.: https://elibrary.ru. — Pexxum mgoctyma: st 3aperiucTpHp. moib3oBateaei. — TekcT :
3JIEKTPOHHBIN.
2. Hanmnonasphas anekrportast ondnnorexa (HIB) (https://rusneb.ru/) Harmonanbshas snektporHas oudauorexa (HIB)

00bEIMHEHHBIHN IEKTPOHHBIN KaTanor GOHA0B poccuiickux oOnbaunorek : caidt. — URL: http://H36.pd. — Pexxum gocryna: u3
YUTAIBHBIX 3a510B OnOmoreku YenlV. — TeKCT : 37eKTPOHHBIH.

3. [pesunentckas Gubmuoreka (https://www.prlib.ru/) Ipesunentckas GubnMoTEKA | HIEKTPOHHAS HALMOHAIIHAS
6ubmmoreka : caiitr / ®I'BY Ipesunénrckas 6udamoréka nmenu b. H. Enbitna. — Cankrtlletepoypr, 2009 — . — URL:
https://www.prlib.ru/. — TekcT : 3IeKTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynsruaucuuinaaptast peepatuBaas 6asa
nanabix / kommanus Thomson Reuters. — Pesxum goctyra: uist 3aperiucTpup. mons3osateneii Yenl'Y. — TekCT : 37eKTpOHHBIA.

5. Scopus (https://www.scopus.com) Scopus : pedepatrBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. —
S3. anrn. — Pexxum noctyna: amns 3apeructpup. nonszoBateneit Yenl'Y. — Tekcr : aneKTpOHHBIN.

6. DieKTpOHHBIH KaTaior HayaHoi oubarnoTekn Yenl'Y [DmekTpouHnsiii pecypc] : 6a3a manubix / Yemnsto. roc. yH-T. — YesiOHHCK,
1992.

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJISA)

1. YueOnas aynuTopus Aj1sl POBEICHHS 3aHITHIH JICKIIMOHHOTO THIIA:

OcHoBHOE 000py/IoOBaHKE: yueOHas MeOelTb, TOCKa yUCHUUeCKas OObIUHAs, HACTEHHAS, YIeOHO-HATIIAAHbBIC TTOCOOHS
(TTepuomuueckas tabnuna J[.1. MenaeneeBa, MynbTUMEIHIHAS PE3CHTALNS ), MYJIbTUMEIUIHOEC HHTEPAKTUBHOE 000y I0BaHHUE:
MYJIBTEMEAUHHBIN TPOEKTOP, IKPaH C HIIEKTPONPHBOIOM, aKyCTHUECKAs CUCTEMA.

2. YueOHbIe ayJUTOPUH JUIS IPOBECHHS 3aHATHII CEMIHAPCKOTO THIIA, JUIS IPOBEACHHS IPYIIOBBIX KOHCYIbTAIHIH,
HMHIVBUIYaIbHBIX KOHCYNBTALUM, Ul TEKYLIEr0 KOHTPOJISL U IIPOMEKYTOUHOU aTTeCTalluu

OcHOBHOe 000pynOBaHKe: yaeOHas MeOenb, JOCKa yIeHHYecKasi OOBITHAs, HACTCHHAS, MYIIbTUMEIUHHBIA KOMIIIEKC

ayguropust Ne 304
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PaGouas nporpamMma quciruinHb! 'OCHOBBI XUMHH TBEPOTO Tea" 10 HAIPABIICHHUIO TIOATOTOBKH (CIICIIAATLHOCTH)
04.05.01 "dyrnaMenTanbHas 1 IPUKJIAaJHAS XUMUS' HAIIPABICHHOCTH (TIPOQILTIO) Xumns marepuanoB PI'BOY BO crp. 10
«enl'Y»

OcHOBHOE 000pyI0BaHHE: CICINATN3MPOBAHHAS 3PrOHOMUYHAsT MeOeITb ISl pA0OTHI 32 KOMIIBIOTEPOM. ABTOMATH3UPOBAHHbIC
paboune Mecta Ha 11 oOyuaromumxcs, 1 npenogasatens. 12 ITK ¢ JIMIIEH3HOHHBIM MPOTrPaMM-HBIM 00ECIICYCHUEM.
MaruuTHO-MapkepHas gocka. MurepaktuBras nocka SMARTBoard 660 quaronains 64/162/6¢m. Ipoexrop INFOCUS IN 36.
Axycride-ckas cucrema 2.0 Sven SPS-678.

IMporpammuoe obecrieuenne: MS Windows XP Profes-sional SP2 aist BY3oB. JIunensuu 6eccpodnbie.

IMapTtus Ne PC545926 ot 20.12.2007r.

MS Office 2007. JIuniensuu 6eccpounsie. Jlutensust Ne 44664774 or 09.04.2008r.

MS Windows 7 Professional. JIutiersuu 6eccpodnsie.

JInnensus Ne 48382516 or 10.11.2010r.

MS Office 2010. JIunensuu 6eccpounsie. Jlurensus Ne 48382516 or 10.11.2010r.

MS Windows 10. JIuriersuu 6eccpoyHbIe.

Toc. Konrpakr Ne AD-44/57/18 ot 30.10.2018r.

MS Office 2016. JIunensuu 6eccpounsie. I'oc. Kourpakt Ne AD-44/57/18 or 30.10.2018r.

OcHoBHOE 00opyioBaHue: yueOHas MeOenb, T0cka ydeHn4ecKasi OObIYHAas, HACTEHHAs, MYJIbTUMEMIHOE MHTEPAKTUBHOE
000opyIoBaHKe: MYIbTUMEAURHBIA TIPOSKTOP, IKPAH C AIMEKTPOIIPUBOIOM, aKYCTHUESCKAsI CUCTEMA.

3. ITomenieHue 1715t CAMOCTOSITEIBHOI pabOTHI

3.1 Ynraneuslii 3a1 Ne 1

OcHoBHOe obopynoBanue: KonndectBo mocanounsix Mect — 50. 5 HepcoHanbHBIX KOMIBIOTEPOB C TIOKITIOUCHHEM B CETh
«MHTepHeTy, HeorpannueHHbId goctyn k OBC u BJI. YueGHas MeOenb, KOHIULIMOHED.

IMporpammuoe obecnieuenne: Microsoft Windows 10 Pro. (JTuuensuu 6eccpounsie. Jlorosop Ne AD-223/28/18)

Microsoft Office 2016 Pro (JIuuensuu G6eccpounsie. JJo-ropop Ne AD-223/28/18)

Koncynwrantllnoc (Cornamenne o cotpynauuectse Ne 31 ot 20.05.2003 ¢ pernonanbHbIM HH)OPMAIIMOHHBIM IEHTPOM
00IIepOCCUICKOM CETH pacIpOCTPaHEHHs MPpa-BOBOW HH(OpMAaIn)

IO «AntuBupyc Kacnepckoro» (JIunensuonnstii qoro-sop Ne 1013/K-2773 or 11.12.2018r.)

3.2. ndopmanmoHHo-0nbmuorpaduuecKuii oTaen

OcHOBHOE 000pY/IOBaHKE: KOIMYECTBO MOCAIOYHBIX MeCT — 24. YueOHast MeOellb, 7 TIepCOHANBHBIX KOMITBIOTEPOB C MOAKIOYEHUEM
B ceTh «MHTEepHETY, HeorpannueHHbIi qoctyn Kk O5C u B/I.

Iporpammuoe obecneuenue: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO IIEHTP)
18.02.10. Homep munersun 46536280)

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

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (JToroop Ne AD-23/12, Homep iuIieH3UH
60411804)

Koncynwrantlloc (Cornamenne o cotpynauuectse Ne 31 ot 20.05.2003 ¢ pernonanbHbIM HH)OPMAIIMOHHBIM LIEHTPOM
00IIEPOCCUICKOM CETH PaCIIPOCTPAHECHHUS MPABOBOM UH(POpMAITHH)

HD3B (orosop Ne 101/H35/2810 ot 20.02.2018)

ITO «Antuupyc Kacniepckoro» (JIunensuonnsiit qorosop Ne 1013/K-2773 ot 11.12.2018r.)

3.3 aynuropus Ne 304

OcHOBHOE 000py/IOBaHNE: CENUATM3UPOBAHHAS SPrOHOMUYHAS MeOemb 71t paOOTHI 38 KOMITBIOTEPOM. ABTOMAaTH3UPOBAHHBIE
pabouue Mecta Ha 11 oOyuaronmxcs, 1 npenogaBarens. 12 I1K ¢ IHIIEH3MOHHBIM IPOrPAMMHBIM 00€CIICUCHHEM.
MaruuTtHO-MapKepHas qocka. MarepaktuBHas nocka SMARTBoard 660 nuaromans 647/162/6¢m. TIpoekrop INFOCUS IN 36.
Axkycruueckas cucrema 2.0 Sven SPS-678.

Iporpammuoe obecniedenne: MS Windows XP Profes-sional SP2 s BY3o0B. JIutensun 6eccpodnbie.

IapTusa Ne PC545926 ot 20.12.2007r.

MS Office 2007. JTuniensun 6eccpounnie. Jlutensus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JTutiensun 6eccpodbie.

JInnensus Ne 48382516 or 10.11.2010r.

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

MS Windows 10. JIutersuu 6eccpodHsie.

T'oc. Konrtpakt Ne AD-44/57/18 or 30.10.2018r.
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MS Office 2016. JInnensuu 6eccpounsie. I'oc. Konrpakt Ne AD-44/57/18 or 30.10.2018r.

9. METOAUYECKHUE YKA3AHUSA AJI51 OBYYAIOIIUXCS 11O OCBOEHUIO JUCHTUILINHBI (MOLYJISA)

Juctmmnraa «OCHOBBI XUMHUH TBEPIOTO TENIA» OTHOCUTCS K 00IeNpOdeCCHOHATEHOMY OJIOKY AUCIUILIMH U TIPU3BaHA
(hOpMHUPOBATh y CTYJICHTOB OCHOBHBIC 3HAHHS  HABBIKH HEOOXOIMMBIC JUTsl IOHUMAaHHS CYIIHOCTH XMMUYECKHX MPOIIECCOB B
TBEPAOM Tene, HOpMHUPOBATH €CTECTBEHHO-HAYYHOE MUPOBO33peHre. OCHOBHBIC TAIBI H3YUCHUsI JAHHOTO Kypca MPHUBE/ICHEI B
COOTBETCTBHE C CTPYKTYPOH XMMHUYECKOW HAyKW: U3yYEHUE OCHOB CTPOCHHUS TBEPABIX TEJ, 03HAKOMJIEHHE C OCHOBHBIMH
3aKOHOMEPHOCTSIMU IPOTEKAHHS XUMHUECKIX PEaKINi, 03HAKOMIJIEHHE C OCHOBHBIMH METOAaMH HUCCIIC0BAaHHS TBEP/IbIX BEIIECTB,
IIpUMEHEeHUe TBepJ0(ha3HbIX MaTEpPHAIIOB B YEIIOBEUECKON EATELHOCTH.

B ¢hopmupoBanuy y CTYIEHTOB 3HAHHH, YMEHUH M HABBIKOB CYILIECTBEHHOE 3HAYCHHUE UMEET TEOPETHYECKOe 00 yUeHHEe, OCHOBHAS
LIeJIb KOTOPOTo J1aTh 00y4aeMbIM 3HaHUS, KOTOPBIE MO3BOJIMIN Obl UM OCYLIECTBUTH MIPAKTHIECKOE 00YUYEHHE, T.€. obecneunTs 6asy
VIS TIOJTY4€HHSI IPAKTUYECKUX YMEHHUI U HaBBIKOB. TEOpeTHUeCKUe 3HAHUS CTYIACHTHI MOTYYalOT IIPH MIPOBEICHNH TEOPETHY ECKUX
BHJIOB 3aHSTUH WJIHM MIPU CAMOCTOATEIILHOM M3Yy4eHUHU TeOPETUIECKUX BONpocoB. [Ipu 3ToM Hanbosee XxapaKTepHbIM s
TEOPETUYECKUX BUJIOB 3aHATUIL SBIIAIOTCS: 1ieeBasi YCTAaHOBKA HAa U3y4EHHE HOBOI'O TEOPETHUECKOro MaTepuana. O0yueHue
MIPOBOAMTCS B YUE€OHBIX ayIUTOPHAX, 00ECIIEUNBAIONINX BO3MOKHOCTh WITFOCTPALIMU Y4eOHOTO MaTepHraa

O6yuenne aucuuuinHe «OCHOBBI XUMHHU TBEPJIOT'O TEJIa» OCYILIECTBISETCS OCPEACTBOM UYTEHHS JICKIHIA, a TAK)KE CAMOCTOSATEIILHOM
paboTOii CTYIEHTOB.

B xoz1e u3y4eHuns TUCIUIUIMHBI PUMEHSIETCS KaK BUJ TEOPETHUECKOI0 3aHATHS - CAaMOCTOsATENbHAs paboTa cTyaeHToB. Ponb
MpenogaBaTes NPy 3TOM 3aKITF0YAeTCsl B OpraHU3allui CaMOCTOSATENILHOM paboThl CTYACHTOB, B 00YU4E€HHU UX METOJIaM
CaMOCTOSITENBHOTO N3Yy4YEeHHsI BOIPOCOB TEOPUHU. DTa OpraHU3aLs 3aKII0YAeTCsl B ONIPEEIeHIN 3aJaHusl, CDOKOB HCIIOJIHEHUS,
OCYIIECTBICHNH KOHTPOJIS U OLIEHKE Pe3yIbTaToOB U3y4eHHs y1eOHOr0 MaTepuaa.

OCHOBHBIMH BUaMH CaMOCTOSITEIILHOIN paboThI SBJISIOTCS: paboTa ¢ IeYaTHBIMU UCTOYHUKAMH HHPOpMaIK (KOHCIIEKTOM, KHUTOH,
JOKYMEHTaMH), paboTa ¢ KOMIIBIOTEPHBIMH aBTOMAaTU3UPOBAHHBIMU KypcaMu OOydeHHsIM U ¢ MHTepHeT-pecypcaMu. [Ipu nzyuennun
JUCLIAIUTIHBI OCHOBHYIO JJOJIIO OTBOAMMOIO Ha CaMOCTOSTENbHYIO paboTy BpeMeHH 3aHUMAaeT padoTa ¢ KOHCIIEKTOM JISKIUi 1
npyroi neyatHor uHdopmarmeid. [Ipu 3ToM poiib penoaBatelis 3aKIrouacTcsi B 00y4eHHN CTYICHTOB OCYIIECTBICHHH MOUCKA U
ropbope HeoOXOAUMOI1 TNTEPaTyphl, €CIIN OHA HE 3a/laHa, Kak 3 (QEKTUBHO €€ YUTAaTh U HAXOAUTH OCHOBHBIE [TOJIOKEHHUS, BBIJIETIUTh
IJIaBHBIM MaTepHal, COCTAaBIIATh CXEMbI, TAOIHLIbI, OTPAXKAIOLIHE COAeP)KaHUe IPOUYUTAHHOTO TEKCTa.

Oco0oe 3HaueHNe UMEET HAIU41e Y BBITYCKHUKOB HABBIKOB M YMEHHUI caMOCTOATEIBHO IOMyYaTh 3HAHUS U3 PA3TUUHBIX
HCTOYHUKOB MH(GOPMAIMHU, CUCTEMaTU3UPOBATh U aHAJIM3UPOBATh NMOTY4YeHHYI0 HH(popMaruio. DopMupoBaHUe TAKOTO YMEHHS
IIPOUCXOAUT B TE€UEHHE BCEro Neproa 00yueHHUs Yepe3 MOATOTOBKY K J1a00paTOpHBIM, CEMUHAPCKUM, IPAKTUUECKUM 3aHATUAM. 1Ipu
9TOM CaMOCTOSITENIbHAsA paboTa CTyAEHTa UrPaeT BaXKHYIO POJIb B XO/I€ BCEro yueOHoro npouecca. [Ipu n3ydeHnn AUCHUILTMHEL
OCHOBHYIO JIOJIIO OTBOAUMOTIO Ha CAMOCTOSITEIbHYIO paboTy BpeMEHH 3aHUMAaeT padoTa ¢ KOHCIEKTOM JIEKIUii, ydeOHUKaMy,
y4eOHBIMU TOCOOMSAMH U METOIMYECKUMH YKa3aHUSMH. A MOTOMY CTyIEHTaM HEOOXOANMO ONTUMAJIBHO HCIOIb30BATh BPEMEHS,
OTBEJICHHOE HA CaMOCTOSTEIbHYIO paboTy.

LenecooOpa3HO MOCBAIATE A0 IOJIyJaca B A€Hb H3yUYEHNIO KOHCIIEKTA JIEKIIMH B TOT )K€ JICHb [TOCIIE JIEKIUH U 32 JeHb MepeN
nexuueit. TeopeTnueckuit MaTepuan U3ydaTh B TEUEHUE HEJIENU 10 2 YaCOB, @ TOTOBUTHCS K MPAKTUYECKOMY 3aHSTHIO TO
JUCUUILIMHE 10 1.5 Jacos.

Jns1 yd1ero 1 oaHOr0 YCBOGHUSI MaTepHraia yaeOHON JUCHUIUIMHBI PEKOMEHIYETCs HCIOJIb30BAaTh METOANIECKIE YKA3aHUS U
MaTepHaibl IO YUeOHOM JUCHIUILTUHE, TEKCThHI JICKIIUI, a TAKXKE AIEKTPOHHBIE PECypChl, uMeromuecs B cucteMe ObC, goctym k
KOTOPBIM 00ecIedeH B YHTATBHBIX 3aJlax YHUBEpcUTeTa. TeopeTHIeCKHid MaTepHra Kypca CTAHOBHTCS 00Jiee IIOHSTHBIM, €CITH
JOTTOTHUTENBHO CTYAEHTOM N3Y4alOTCs KHUTH, YI€OHHUKH 110 JaHHOHK y4eOHOH aucuuminae. [1ore3Ho nernonbp30BaTh HECKOIBKO
y4eOHHUKOB, PEKOMEHIOBAHHBIX MPETOIaBaTeIEM.

[pu n3y4eHnr XUMUYECKUX JUCIUILINH HACTOATENBHO PEKOMEHIYETCS «HE 3ayIHBATh)» MaTepHal, a JOOUTHCS MAKCUMAIEHOTO
MIOHMMAaHUS H3y4aeMOi TeMbl JUCIHIUIMHEL. [Ipy n3ydeHnn TeopeTHYeckoro MaTeprana HeoOX0AMMO MHOTOKPATHO NHCATh Ha
YepHOBUKE (HOPMYIIBI, peakiy 1 rpaduKu 1O MOTHOTO X 3alIOMUHAHMS.

OCHOBHBIMH BHJJAMH CAMOCTOSITEIIbHOW paOOTHI SIBISIOTCS: paboTa ¢ OyMaKHBIMH HCTOYHUKAMH HHPOPMALIUH (KOHCIIEKTOM,
KHUT'OH, METOAMYECKIMH YKa3aHUSAMH), paboTa ¢ KOMITBIOTEPHBIMU aBTOMAaTH3UPOBAaHHBIMU KypcaMu 00ydeHus. [Ipu n3ydeHnn
JVCIUIUTIHEI OCHOBHYIO JJOJIFO OTBOAMMOTO Ha CAMOCTOSITENBHYIO paO0Ty BpeMEHH 3aHUMaeT padoTa ¢ KOHCIIEKTOM JIEKIHUH,
yueOHUKaMH, yIeOHBIMH ITOCOOMSIMU U METOAMYECKUMH yKazaHUAMH. [Ipr 3TOM poItk penoaaBaTens 3aKII09aeTcs B 00yIeHHN
CTYZIEHTOB OCYIIECTBICHHIO TIOMCKA HEOOXOANMOH JUTEPaTyphl, BEIOOPE OCHOBHOI'O MaTepraa.

OpraHusyst caMOCTOSITEIbHOE H3YUSHUE TEOPUH, TIPETIOAaBaTENb JOHKEH YeTKO pPa3bsICHUTh 3aJaHue (Leb U3YdeHUsl MaTepuania,
coziepKaHue 3aaHus, CIOCOOBI BHITTOIHEHUS U IPHEMbI CAMOKOHTpOILsT). ClienyeT yKa3aTh, Ha KAKMX BOIIPOCAX CIEAYeT
OCTaHOBUTHCS Ooee moApoOHO, Kakol MaTeprall HeOOXOANMO BBIYIUTh, & C KAKMM TOJBKO 03HAKOMHUTBCS. DTO IOMOTaeT CTyJeHTaM
yCIIeITHee U3YIUTh TpeOyeMbIii MaTepHal, INIOOTBOPHO HCIOIB30BATh OTBEACHHOE BpeMsl. 3a/laHHe JOJDKHO COOTBETCTBOBATh
uensM oOydenus. [Ipu opraHuzanyy caMOCTOSTENBHON paboThl HEOOXOIMMO B MPOLECCe KOHCYIbTHPOBAHUS IOMOTaTh CTYICHTaM
OBJIAJIETh BCEMH TPHEMaMH CaMOCTOSITEIIbHON paboTHI, CITOCOOCTBOBATH ITOBHIIICHUIO €€ KauecTBa.
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B cirygae npuMeHeHns Ipu 00y4eHHN JUCHUILIMHEL SJICKTPOHHOI0 00y4eHHNs, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOT il
obmIeHne 00yJaromuXcst ¥ IIPENoiaBaTeNst OCYIIECTBISETCS B PEXKUME PEalIbHOTO BPEMEHH (OHIaiH-TIeKIN (BeOMHAPEI), YaThl,
BHJICO-KOH(EPEHIMH U JIP.) WX OTJIIOKEHHOIO BpeMeHH (cucteMa JucTanimonHoro ooydenust Moodle, MS Office365, dopymsi,
JIEKTPOHHAS 1104Ta U Jp.).

BobIryto 94acTe BpeMeHN 00yJaroniecs: CaMOCTOSATENBHO paboTalOT ¢ y4eOHO-METOIMYECKUMH MaTepraiaMy. CTyIeHTE HMEIOT
BO3MO)KHOCTB KOHCYJIBTHPOBATHCS C MPEITOaBATENICM 110 BCEM BOIPOCAM, BO3HUKAIOIINM B XOJIE CAMOCTOSTEIILHON paboTHI
IIOCPEJICTBOM 3JIEKTPOHHOM MOYThI, COLUANIBHBIX CeTell U T.11.

HJoctym obydaromierocs K yaeOHbIM pecypcaM B PeKHUME OTIIOKEHHOTO BPEMEHH, CAMOCTOSTEIIBHOI pabOThI OCYIIECTBIACTCS depes3
ceTh IHTepHeT B y10OHOM AJIsl HETO MECTE, BpEMEHU U TEMIIE.

ITpu 06ydenuu U1 ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBBSI DJIEKTPOHHOE 00yUeHHE, TUCTAaHIIMOHHBIE 00pa30BaTelIbHbIE
TEXHOJIOTMHU NPEAYCMaTPUBAIOT BO3MOXKHOCTD IpUeMa-Tiepeaady HH(GOPMaIUU B JOCTYIHBIX Ul HUX (opMax.

Peanu3anus AMCLUIIIMHBL C IPUMEHEHUEM JIEKTPOHHOT0 00y4eHHs, TUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX TeXHONIOIUH (nanee — D0,
JOT) ocymiectBisiercst Ha ocHoBaHUU «llooXxeHUs 0 peaau3alui OCHOBHBIX U JIOIOJIHUTENBHBIX 00pa30BaTEIbHbIX IPOrPaMM ¢
IIPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U JUCTAHIIMOHHBIX 00pa30BaTe/IbHbIX TEXHOIOIUH B (hesiepabHOM I'OCyJapCTBEHHOM
010/PKETHOM 00pa30BaTENbHOM YUPEKEHUHU BhICILET0 00pa3oBaHus «HenssOuHcKkuii rocyiapcTBeHHbIN yHUBEpcuTeT», «Ilonoxenus
0 TIOpsIIKE 3aueTa 00Y4YaroMINMUCS 110 OCHOBHBIM NTPO(eCcCHOHAIBFHEIM 00pa30BaTeIbHBIM IIPOrpaMMaM BEICIIETO 00pa30BaHHs B
OI'BOY BO «Yenl'Y» pe3y/nbTaTOB OCBOCHUS B OPTaHU3AIUSIX, OCYILIECTBISIONIMX 00pa30BaTENbHYIO JIEITEIBHOCTD, Y4eOHBIX
IIPEAMETOB, KYPCOB, TUCLUILUINH (MOyJIel ), IPaKTUK, JOMOIHUTEIbHBIX 00pa30BaTeIbHBIX IPOrpaMMy IIOCPEICTBOM JIEKTPOHHOI
nHdopmaronHo-oopaszoBaTensHOi cpensl PI'BOY BO «Yenl V». B nckitountensHbix cirydaix (Gpopc-maxop U T.11.) IpU
peanuzanuy 00pa3oBaTeNbHON esTenbHocTH ¢ mpuMeneHneM D0, IOT MoryT npuMeHATh KOMIIOHEHTHI, HE BXOSIIUE B IepEeUEHb
JIEKTPOHHON MH(POPMALMOHHO- 00pa30BaTENbHOMN CPEbI.

10. CHEIJMAJIBHBIE YCJIOBUS OCBOEHUS JUCHUITJIMHBI OBYYAIOIIIUMHUCSH C HHBAJIMJHOCTBIO U
OI'PAHMYEHHBIMHA BO3MOKHOCTSAMM 310POBbSA

OcBoeHHE TUCLMIUIMHBI HHBATHMIAMH M JIMLAMH C OTPAaHUYCHHBIMU BO3ZMO)KHOCTSMH 3/I0POBBSI OCYIIECTBILSICTCS C UCHOJIB30BAaHUEM
CIICLMANBHBIX TEXHUYECKUX CPCIACTB M HH(OPMAIMOHHBIX TEXHOJIOIHI, HPEIOCTaBIsIeMbIX PecypCHBIM y4eOHO-METOIUYECKIM
LECHTPOM IO OOYYCHHIO HMHBAIWAOB M JIHI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3710poBbsi Yenl'V mo 3ampocy oOydaromierocs
(MOOWIIBHBIC CHCLHANBHBIC TEXHUYECKUE CPENCTBA Ul JIML[ C HAPYLICHHSMHU 3PCHHS M C HAPYIICHHEM CllyXa, aCCHUCTHBHBIC
MHPOPMALTMOHHBIE TEXHOJIOTHH).

Ilpn HeoOXOAMMOCTH A OOYYAIOLIMXCSl C HAPYLICHWSIMH 3pEHHs Ha pabOYyMxX MecTax Uil MPOBEACHUS MPAKTHYCCKUX HWIIH
1ab0paTOPHBIX 3aHATUI YCTAHABIMBACTCS CIICLHAJIBHOC MPOrpaMMHOE obecriedeHue (porpaMma PE4eBO HABUTALIUH, PEYCBBIC
CHHTE3aTOPBI, SKPAHHBIC JIYIIbI).

B y4eOHble ayauTopun 00eCIeYyrBaeTCs OCCIPENATCTBEHHBINH AOCTYI s OOYYArOUIMXCS C MHBAIUIHOCTBIO M C OFPAaHHYCHHBIMH
BO3MOXXHOCTSIMH 3/I0pOBbsi. B Kak/10it ayauTopuu, rae 00y4aroTCss HHBAIU/IBI H JIMLA C O'PAHMYCHHBIMUA BO3MOXKHOCTSIMH 37I0POBBSI,
MPEeIyCMAaTPUBACTCS COOTBETCTBYIOLIEE KOIMYESCTBO MECT IJIs OOYUYAIOIINXCS C YYETOM HAPYIICHHN UX 30POBbSI.

J1st OCBOCHHS AMCUMIUIMHBI HMHBAMAAM M JIMIAM C OrPAaHUYCHHBIMH BO3MOKHOCTSIMU 3[0POBbS IPEIOCTABISICTCS JOCTYI K
MCYAaTHBIM UCTOYHHUKAM, UMCIOLIMMCS B Hay4HOU Oubnuoreke Yenl'V, ¢ MOMOIIBIO CICHHANbHBIX TEXHHISCKHX CPEACTB; TOCTYI C
MOMOIIBI0 CHCHHUAIBHBIX TEXHHMYCCKMX W IMPOTPAMMHBIX CPEACTB K JJICKTPOHHBIM HCTOYHHMKAM, IPEACTABICHHBIM B (opme
3JIEKTPOHHOrO JOKYMEHTa B (hoH/e Hay4uHOM Onbnmuoreku Yenl'Y uiu 3J1eKTpOHHO-OMOIMOTEYHBIX CHCTEMAX.
V4eOHO-METOJUIECKAE MAaTEPHANIbI s O0YYAIOMIMXCS U3 YKCIAa MHBAJIHUAOB U JHI C OrPAHUYCHHBIMH BO3MOXKHOCTSIMH 30POBbSI
MPEIOCTABISIIOTCS B (hOPMax, aIaliTHPOBAHHBIX K OTPAHUYCHHSIM UX 3[J0POBbSI H OCOOCHHOCTSIM BOCIIPHSITHSI HH(OPMALHH.

JUsist MHBAJIHMIOB U JIML[ C OTPAHUYCHHBIME BO3MOXXHOCTSIMH 3[0POBBSI OCBOCHHUE TUCLIUIUTHHBI MOXKET OBITh YACTHIHO WITH IIOJHOCTHIO
OCYILECTBIICHO C MCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00PA30BATEIBHBIX TEXHOIOTHIA.

Ilp OpOBEOCHHH NPOMEKYTOYHOW AaTTECTAIMH IO AUCIHUIUIMHE OOYYAIOI[MMCS C WHBAIMIHOCTBIO M C OrPAHUYCHHBIMU
BO3MOXXHOCTSIMH  3I0POBBSI O0CCIICUMBACTCSI M0 WX 3asABICHHUIO IPEAOCTABICHHE B MOCTYNHOH (opMe B 3aBHCHMOCTH OT HX
WHIMBHIYaJIbHBIX OCOOCHHOCTEH HHCTPYKIMH O MOPSIIKE HPOBCACHHS MPOMEKYTOYHOW AaTTECTAlliH, OLICHOYHBIX CPEACTB U
BO3MOKHOCTH OTBETOB Ha 3ajaHus (MMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUChbMEHHO mmpudTom bpaiins, c
HCIIOJIB30BAHUEM YCITYT ACCHCTEHTA, YCTHO).

Ipu mpoBeneHUH MPOLICAYPHI OLICHUBAHKS PE3YJIBTATOB OOYUCHHS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3I0POBBSI
MpeIyCMaTPUBACTCS HCIOIb30BaHue mpenocTaBieHHbIX Uenl'V mwin cOOCTBEHHBIX TEXHHYCCKHX CPEICTB, HEOOXOMMMBIX UM B CBSI3U
C MX MHANBHAYAIBHBIME OCOOCHHOCTSIME. [IpH HEOOXOIMMOCTH MHBAJIHUAAM M JIAIAM C OTPAHUYCHHBIMH BO3MOXXHOCTSMH 3[JOPOBBS
MIPEIOCTABIISIETCS OTIOTHUTENBHOE BpeMsl JUTS TIONTOTOBKH OTBETa Ha 3aJaHusl, MPOLeNypa OLCHUBAHUS PE3YIbTaTOB O0yUEHHUS IO
JVCIATUTIHE MOXKET IPOBOJAMTHLCS B HECKOJIBKO ITATIOB.

© OI'BOY BO «Uenl'V»




	04.05.01/ Химия материалов/ Фундаментальная и прикладная химия/ Основы 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

