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1. HEJIX OCBOEHUS JUCIIUTLINHBI

HBJIB}O OCBOCHHMS MUCHUILUIMHBI «XHMHS TBEPAOro Tejla» ABIACTCA NOHHUMAaHME CTyIAeHTaMH
B3aUMOCBA3H CTPYKTYpPBI U CBOICTB TBEPIBIX TEJI M HCIIOJIB30BaHUE IIOJYYEHHBIX 3HaHUU 11
PCIICHHSI KOHKPETHBIX HAYYHBIX W TIPaKTHYCCKHUX 3aJay, CBA3AHHBIX C paspa60T1<0171 HOBBIX
MaT€pHajioB C 3aJaHHbBIMHU CBOﬁCTBaMH; O3HAaKOMJICHHWE C COBPEMCHHBIMUM TEHIACHLUUSAMU U
noaxongaMu B XMUMHUH TBEPAOTO Tea.

3agaqu:

- OCBOEHHE TEOPETHYECKMX MPECTABIEHUN O CTPYKTYpEe U CBOMCTBaX TBEPBIX TE;
- OCBOEHHE COBPEMEHHBIX METOOB HCCIIEIOBaHUS MaTepHAJIOB;
- IOJIy4YeHHe IPECTAaBIEHHs O IPUMEHEHUU TBEPAbIX BEIIECTB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE ONIOII
Jucuunnvza «XMMHS TBEPAOTO TeNlay OTHOCHTCS K 0053aTelIbHOM K 4aCTH.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUS 11O TUCHUILIUHE

[Inanupyemble pe3ynbTaThi

oOyueHUsT 0O JUCLMILIUHE,

COOTHECCHHBIE C IUIaHUPYECMBIMU

pesynsraTamu ocBoeHusi OITOIT (komneTeHUHMAMHE U MHINKATOPAMH JOCTHKEHHUS! KOMITETEHIIN )

dopmHUpyeMble ITnanupyemble pe3ybTaThl 00yIeHHUs 10 AUCLUMILIMHE, B HaumenoBanue
KOMIIETEHIINH COOTBETCTBHH C HHIHKAaTOPOM JOCTHXXEHHsI KOMIIETEHIIHH OLIEHOYHOT'O
(xox, conepxanue Pe3ynbTaThl 00y4eHHUs IO CpencTBa
ROMIIETeHIH) VHANKATOp AOCTIKEHHUS] KOMIIETEHIIUH [,
OIIK-2 OIlK-2.1 3HaeT KJIacChl | 3naem HOPMBI TEXHHKH Bormnpocst
CHOCO6eH OIIaCHOCTHU OCHOBHBIX BpEIHBIX 0€e30MacHOCTH H CBOJ
IIPOBOJUTH C XUMHUYECKUX BEIIECTB M CTEeNeHb ux | PaBHIl € XHUMHYCCKUMH
COONIIONEHMEM | BO3NEMCTBHS Ha  OKpYKarollyio | BCICCTBaMH 1 pearch-

HOPM TEXHHUKHU
0€e3 OMmacHOCTHU

cpeny;, oOuMe TmpaBUla TEXHHKH
OesomacHocTM Inpu  pabore B

TaMH, a Takxke ¢ Jabopa-
TOPHBIM 000pyIOBaHUEM;

—— 6 Ymeem BBINOJIHATH
J1abopaTopHsiX C ONAacHBIMHU XUMHU- CTRHAApTHBIC  OMEpAIHH
SKCIICPUMCHT, YECKHUMHU BEIIECTBAMH, o Npe/IaraeMeM
BKJItO4asi CUHTES, OIK-2.2 VMeeT TPOBOMUTE | yeromukam H HOpMam
aHaju3, U3Y4YCHHUE | KcCllelOBaHUs, BKJIIOYas CHUHTE3, | Ge30macHOCTH, yMETh
CTPYKTYpPBI K aHalu3, H3y4YCHHE CTPYKTYphl H | peanu3oBaTh 170, B
CBOWCTB BEIIECTB | CBOMCTB BEWIECTB M MATEPHUAJIOB, | TaOOPaTOPHBIX u
U MaTepHaljios, MpOIECCOB C HMX Yy4JacTHeM C | TEXHOIOIMYECKuX
HCCJIeIOBaHuE cobnrofieHMeM NpaBUI U HOPM Tex- | YCIOBHIAX;
TIPOLIECCOB C UX | HUKH 06E30MacHOCTH; Braoeem cnocoOHOCTBIO
b OCHOBHBIE
ydacTiem OIIK-2.3. Brnageer | "PYMCHAT
€CTECTBCHHOHAYYHBIC
CITOCOOHOCTBIO OIICHUBATh MPUYHHBI
3aKOHbI Hu 3aKOHOMEp-

BO3MOXHBIX  HapylIeHWH  mapa-
METPOB TEXHOJIOTHYECKOI'o IpoLec-
ca, UCTIPaBHOCTb 000pYIOBaHUS NIPU
NPOBEIEHUH XHUMHMYECKOro JKCIle-
puMeHTa, 0€30MacHOCTh €ro Hc-
TIOJTb30BaHUs, BO3MOXKHBIE PHCKH;
HaBbIKaM# 0e30MacHOro oOpalleHUs
C KHCJIOTaMH, ILIeNI0YaMH, Jerko-
BOCIITAMEHSAIOLIMMHUCS KUAKOCTIMHU
W IPYTUMH XMMHUYECKMMH BeEILECT-
BaMHU

HOCTH XMMHYECKOH HayKU
NIPY aHaJIU3€ MOJyYEHHBIX
pe3yIbTaToB.




3

IK-4 [IK-4.1 CrangapTel, MeTOIUKH | 3Haem METOIbI Bonpocel
Cnocoben ¥ MHCTPYKLMH, OIPEAC/IAIomue | MPOBEICHHS — XHMHYeC-
paspabarelBaTh | MOpAMOK Pa3pabOTKH U oGopMilcHHs | KOTO aHaIn3a pasiuiHbIX
METOJIMKH OTYETHOM  JOKyMeHTauuu  no | PACTBOPOB, MATCPHATIOB H
¢usuko- pe3ynbTaTaM HCCICOBAHUM W pa3- 00pasLoB u3/e/ui;
S — paBOTOK: Yueem BBITIOJIHSTh
XUMHYECKHE AHAJTU3bI
METO/0B aHAJIN3 I[IK-4.2.  VYmeer  BbIOMpaTh DASITMUHKIX MATEPHATOR H
pacTBOpPOB, METO/bl, MHCTPYMEHTBHI H 000py- PACTBOPOB;
MaTepHuajioB U JOBaHHUEC UL IPOBECACHUSA XUMHUYCC- | Bradeem CHOCOOHOCTBIO
MHBIX OOBCKTOB B | KOTO aHA/IN3a; BBIOpaTh Hamboiee 3¢-
COOTBETCTBUU C [IK-4.3. Brnageer coBpeMeH- | ()eKTUBHBINA METO]] aHAJIH-
TpGGOBaHI/IHMI/I HBIMHU METOAaMH HpOBeHeHI/Iﬂ 3a B COOTBETCTBHUC C
TEXHOJIOTHYECKOH OKCIICPUMCHTOB U Ha6JHo;[eHI/H‘/’I B Tpe6OBaHI/I${MI/I TEXHOJIO-
JOKYMEHTAaLMK | 06acTH Ipo(heCCHOHANBHON Jes- | THHECKON TOKyMEHTaIH.
TEITHHOCTH
I1K-6 I1K-6.1 3naeT oCHOBHI (pU3HMKO- | 3HAem NPaBHIA TIPHEMKH, Bompocsl
XHMHYECKHX ~ METOJIOB  HcCleso- | METoAsl  orbopa  n
Criocoben BaHMs  OOBEKTOB  OKpysKarolleii | IOATOTOBKH npod U
HPOBOUTH R XHMHYECKHX 00pasIoB K
J1abopaTopHbIE TIK-6.2. VMeeT NpOH3BOHTS aHAM3y, IS OIIEHKH
UCCIIEIOBAHUS, 3KOJIOTHYECKOTO
AHAJTU3bI 11abopaTopHbIe HCCICAOBAHIL, | ¢ 1osHmst 0GBEKTOB.
OTOGPaHHEIX npo6 | 3AMEPBI,  AHATU3BI  OTOOPAHHBIX | Vyeem mpoBoauTh MaBo-
u o0Opasuos st | TPUPOAHBIX 00pasios;  paccuu- paTopHBbIE HCCIEAOBAHMS,
OLIEHKH TbIBATb  HNPCACIBPHO  NOMYCTHUMBIC | aHamu3bl 0TOOpaHHBIX
skonornyeckoro | KoHneHtpanuun ([IAK) BpeaHbix | mpo6 u oOpasios
COCTOSIHHS BCIICCTB TEXHOTEHHOTO XapakTepa; | Braoeem 0a30BBIMH
00BEKTOB pa60TaTb Ha aHAJIUTU4YEeCKOM | HaBbIKaMH HUCIIO0JIB30-
1abopaTopHOM 000pPYJOBaHUY; BaHUs COBPEMEHHOH arl-
[1IK-6.3 Bmageer Meromamu | 'T4PaTypel  IIpH  TpOBE-
TIPOBEICHHUS sKoNordeckoro | AN HAYHHBIX HCCICN0-
BaHMI, MeTomaMu 0e30-
MOHHUTOPHHTA

rmacHoro oOpameHust ¢
XUMHYECKUMHUA mare-
puajaMu ¢ Y4eTOM UX
XUMHUYECKHX ®  (pusu-
YEeCKUX CBOMCTB.

4. OFBEM U CTPYKTYPA JUCHUIIJIMHBI

pr,Z[OGMKOCTL JUCHUIIIMHBI COCTABJIACT 2 3aUETHBIX CAUHMUII, 72 gaca
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TeMaTnyeckuii njaaH
(¢popma o0yueHust — ouHas

KoHnrakTHas pabora
oOyJaromnxcs
C TI€IarOrHYEeCKUM
< PabOTHUKOM - Dopmsl
= - _ [ s g TEKYILIETO
el 8 E =2 = KOHTPOJIS
Ne HaumenoBanue TeM u/uin 3 § = =l § ~ | & 5| ycueBaemocty,
/o pa3esoB/TeM TUCHMILTUHBI 2 = . 3 = § g g % dopma
© o = E 2 28| ¢ HPOMEKYTOYHOM
o [q;) S &l 28| 8 aTTecTaluu
S
E |l g &7
=l 8|S
= N
1. | Ctpykrypa TBEpAOroO Tela 8 1 |4 4 2
2. | CrocoOsr ormucanus | 8 2 |4 4 9 PeHTUHT KOHTPOJIb
CTPYKTYPBI TBEPABIX TET Nel
3. | ®akropel, Bhustomme Ha| 8 | 3-4 |8 6 9
CTPYKTYPY TBEPJBIX TEI
4. | dedextsr CTpykTypel | 8 | 56 |8 8 4 PeifTiHT KOHTPOIIb
KPUCTAJTNYECKHX BEIIECTB No2
5. | Xumudeckue 8 7 |6 6
pEaKIMK TBEPIBIX 2
BEIICCTB
6. Metonsl 8 8 6 8 .
HCCIIEIOBAHMS 4 PeiiTuHr KOHTpOJIB
TBEPJIbIX BEIIECTB Ne3
Bcero 3a 8 cemectp 36 36 nud.3auer
Hannune B qucrmmmnne KIT/KP
Wrtoro no nucummivne 36 36 nug.3a4eT

Coz[epma}me JIEKIIMOHHBIX 3aHATHM 10 AMCHHUIIJIHHE

Paznen 1. CtpykTypa TBEpOro Tena.

Tema 1. Ctpykrtypa TBepabix Ten. Kpucramimueckue u aMopQHbIe BeIIECTBA:
OTJMYUTENbHbIE OCOOeHHOCTH M oOmme cBoictBa. Ilomumopdusm, wusomoppusm. Crekia,
CTEKJIOOOpa3HOE COCTOSHUE BEIIECTBA. 3aBUCUMOCTh CTPYKTYPBI TBEPIBIX TE€JI MaTe€pHajoB OT
pa3InYHbIX (PAaKTOPOB.

Paznien 2. CriocoObl onucaHus CTPYKTYPBI TBEPABIX Tell.

Tema 1. Kiaccudukanuss cmoco0OB  ONUCaHHMsSI  CTPYKTYpbl  TBEPIBIX  BEIIECTB.
Kpucrannuueckas pemerka U 3JIeMeHTapHas 4€iika, OCHOBHBIE THIIbl KPUCTAJUIMUECKUX PELIETOK.
Metoapl mnotHeimux ynakoBok. ['TIY u KITY. OcobenHoctu Merona Ajisi ONMUCAHUS CTPYKTYpPBI
VOHHBIX COEIMHEHUN. DBTaKTUUYECKUE CTPYKTYpPhl. THUIIBI MEXA0Y3/11il. MOJIEKYIISPHBIE CTPYKTYPBHI.
MeTo npoCcTpaHCTBEHHBIX MOJIU3IPOB.

1 Pacnipenenenue o01ero yncia 4acoB, yKa3aHHbBIX Ha pakTuueckue 3anatus B YII, ¢ yaerom gacos Ha KII/KP
2 JlaHHBI TYHKT BKJIOYAETCMSA B pabOdyl0 HPOrpaMMy TOJIBKO NpHM (OPMHUPOBAHMH MPO(ECCHOHATBHBIX
KOMIICTECHIIHIA.




Paznen 3. ®@akropsl, BIUsAOLIME HAa CTPYKTYPY TBEpAbIX TelL

Tema 1. Knaccudukanus ¢akropos, BIUAIOMUX Ha 00pa3oBaHHe CTPYKTYpPhI TBEPIOTO TeJa.
CBs3b CTeXMOMETpUM M CTpYKTypbl. KoopauHalMOHHblE 4YHCNa, BIMSHUE BAJEHTHOCTH Ha
CTPYKTYpY. THITBI XUMHYECKOH CBA3U M KPHCTAJUINYECKUX PEIIETOK TBEPABIX Tell.

HonHasg cBs3h U MOHHBIE CTPYKTypbl. KoBaneHTHas CBsI3b M aTOMHbIE pEIIETKH.
Meramndeckas CBA3b M CTPYKTypa MeTa/ioB. MomeKyisipHble KpHCTaUIbl. BomopoaHas CBS3b.
PeanbHble KpUCTaLIBbL

Tema 2. BnusiHHMe pa3MepoB YacTHI CTPYKTYpbl (aTOMOB, MOJIEKyJ, HOHOB) Ha ee
obpazoBaHue. KoBaleHTHBII ¥ MOHHBI paauychl. 3aKOHOMEPHOCTH OOpa30BaHUS HOHHBIX
CTpykTyp. VYpaBHeHue Canpepcona. IIpaBuno O-Kuda, mnpaBuiio 31eKTpOCTaTHYECKHX
BaJICHTHOCTEH, NPaBUIO O COOTHOILEHHM paJUyCOB HOHOB B HOHHBIX CTpPYKTypax. BalieHTHoe
yCHIIHE CBS3H.

DHeprus pelleTKd HOHHOIO KpucTayia. YpaBHeHHe bopHa u ypaBHeHue KamycTurckoro.
Tepmoxumuueckuii panuyc. Lukn bopaa-I'abepa u TepMOXUMHYECKHE pacyeTHlI.

Paznen 4. [ledexTsl CTPYKTYphl KpUCTAIUINIECKHX BELIECTB.

Tema 1. CoBepiieHHble U peajbHble KpUCTaUIbl. [IpHMuMHBI BO3HUKHOBEHHsS [e(EeKTOB
cTpykTyphl. Knaccudpukanus nedexToB. D1eKTpoHHBIE Ae(eKThI, MOIYIPOBOJHHKOBBIE MaTePHAIbI,
CBS3b CTPYKTYPBI U CBOMCTB.

Tema 2. AuTucTpyKTYypHBIe nedekTsl. Jedektsl LlloTTkn 1 @penkens. Hectexuomerpuueckue
nedextel. Knactepsl u arperatel. BrnusiHue ToueuHbIX Ae(EeKTOB Ha CBOWCTBAa HEOPraHWYECKUX
BEIIECTB. Teepaple  Tema  cO  CTPYKTYpHOH  pa3ylopsil04EHHOCTHIO. CTpykTypHl
KpucTaiorpapuyeckoro casura. JlepexTsl ynakoBKy.

Pazpen 5. Xumudeckue peakliy TBEpABIX BEIIECTB.

Tema 1. TepMoauHaMHUECKHE OLEHKH BO3MOXHOCTH MPOXO0XKAECHUSA. XMMHYECKUX PEAKIMH C
y4acTHeM TBepIblX Tenl. Kiaccudpukalnus XMMHYECKHUX TIETEPOreHHBIX IIPOLECCOB C Y4acTHEM
TBepabix (pa3. Peakuun TBepmas ¢asa — TBepmas dasa, TBephas dasa - ras, TBepaas ¢asa -
®UAKocThb. [IpuMepsl. OCHOBHBIE (DaKTOpBI, BIMAIOIINE Ha PEaKUHOHHYIO CIIOCOOHOCTh TBEPIBIX
Ten. Pons mpumeceit u nedexkroB. XUMHUECKHE PEaKlMU Ha IOBEPXHOCTU. MeETOMbl yNpaBieHHs
pa3BUTHEM IPOLIECCOB C Y4aCTHEM TBEPIBIX TeJl.

Pazgen 6. MeToas! uccnenoBaHus TBEPABIX BEIIECTB.

Tema 1. Meronsl M3yYeHHs KPUCTAJUIMYECKOTO CTPOEHMS TBEepAbIX Teld. MaeHTudukaunms
BEIECTB [0 pEHTreHOrpamMMaM, peHTreHoda3oBblli aHanM3. PeHTreHorpaduyeckoe uccienoBaHue
MOHOKPHCTAJJIOB, OOIIMe MpeCTaBIeHUS O XoJe CTPYKTypHoro asanu3a. OcoOeHHOCTH H
BO3MOXHOCTH  MeTOHOB. Jlpyrue  MeToAsl M3y4eHHMs  CTPOEHHS  TBEPIBIX  BEIIECTB.
Kpucramioontudeckuil aHanus. CnekTpaibHble MeTOAbL. MeTONbl ONpeneNeHUss XHUMHYECKOro
cocTaBa. XHMMHYECKUIM 3>JIEMEHTHBIM aHanu3. MeTombl HCCIeNOBaHUS TOBEPXHOCTH. MeTonabl
HCCIeI0BaHUs OIM)KHETO OKpPY>KEHHUsl aTOMOB.

Conepmalme NPAaKTHYC€CKHX 3aHSATHH [0 AUCHUILIHHE

Pazpen 1. CtpykTypa TBEpIOro Tena.
Tema 1. CrtpykTypa TBEepABIX Tel. 3aBUCUMOCTH CTPYKTYPBI TBEPABIX TNl MaTEpHajoB OT
pa3nUYHbIX (PaKTOPOB.

Paznen 2. CriocoObl onucanus CTPYKTYpbl TBEPABIX TEJ.
Tema 1. Knaccuduxamus crnocoboB ONMHUCaHHS CTPYKTYpHl TBEpIBIX BemlecTB. MeTons!
mwioTHeimux ynakoBok. I'TIY u KITY. MeTtoa npocTpaHCTBEHHBIX MOIM3IPOB.
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Paznen 3. ®akropsl, BIUAIONINE Ha CTPYKTYPY TBEPABIX TEIL.

Tema 1. Knaccuduxanus paxropos, BIMAIOMKX Ha 00pa3oBaHHe CTPYKTYphl TBEPAOrO Tefa.
TwuIel XUMHYECKOH CBA3M M KPUCTAJUTMIECKUX PENIETOK TBEPIBIX TEIL.

Tema 2. Biusnue pasMepoB 4YacTull CTPYKTYpbl (aTOMOB, MOJEKYJ, HOHOB) Ha ee
obpa3oBaHHe. 3aKOHOMEPHOCTH 00Opa3oBaHMS HMOHHBIX CTPYKTYp. [IpaBHIIO 3J€KTPOCTaTHIECKHUX
BAJICHTHOCTEH, MPaBWIO O COOTHOIIEHWM paJUyCcOB HOHOB B HOHHBIX CTPYKTYpax. YpaBHEHHe
bopna u ypaBHenune Kanyctunckoro.

Paznen 4. JleexTsl CTPYKTYpBI KPUCTAIUTHYECKUX BELIECTB.

Tema 1. IIpuyrHbl BO3HMKHOBEHMS AeheKTOB CTpyKTYphl. Kiaccudukaims nepekros.

Tema 2. Jledextsr Ilortku u Ppenkens. Hectexuomerpuueckue nedexTsl. JledheKTsl
YMaKOBKH.

Pazpen 5. Xumudeckue peakliuy TBEpAbIX BEILIECTB.

Tema 1. Xumuyeckux peakuuii ¢ ydacTHeM TBepAbIX Teld. [Ipumepsl. Ponb mpumeceii u
JedexToB. XMMUYECKHe PeaKLUi Ha TOBEPXHOCTH.

Paznen 6. Metoan! uccienoBaHus TBEPABIX BEIIECTB.

Tema 1. MeTons! u3ydeHHs: KpUCTAIIMYECKOTO CTPOEHHUS TBEPABIX Tel. MeToIbl onpeneieHus
XMMHYECKOTO cOCTaBa. XMMHYECKMH 3JIEMEHTHBIN aHanu3. MeToxbl UCCIeNOBaHHsA MOBEPXHOCTH.
MeTons! ncciieoBaHUs OIMKHETO OKPY)KEHUST aTOMOB.

S. OEHOYHBIE CPEJACTBA JJIsA TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
MMPOMEXXYTOYHOM ATTECTAIIAA ITO UTOT'AM OCBOEHMSI TUCIATLINHBI
1 YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI
CTYJAEHTOB

5.1. Tekymuii KOHTPOJb YCNIEBAEMOCTH
PeliTuHT — KOHTpOJB 1.

Bapuant 1

1. Onumvre KnaccupUKalMy MaTepHaIOB B XMMUH TBEPAOTrO Telna.
2. OxapakTepu3yiTe MOJIEKYJIsIpHble KPUCTAILIBL.

3. OcHOBHbIE OHATHUSA 30HHOX TEOPHH.

TecToBbIE BONPOCHI

1. Kakue ¢axTopsl BIUSAIOT Ha BEIMYMHY BHYTpEHHEH SHEpPIrUu KpUcTalla:
a) THUI KPUCTAJUIMYECKON PELIETKH
0) 3apslx HOHOB
B) MEXHOHHbIE paCCTOSTHHS
I) Bce NepedyuciIeHHble GaKTOphI
2. JInsi KaKuX MOHOB CIIPABEUIMBO NTOHATUE «TEPMOXUMHUYECKUN paguycy»:
a) KaTHOHOB
©) aHHOHOB
B) OJHO3apsAHBIX KATHOHOB
I) CIOXHbIX aHUOHOB
Il) CIIOKHBIX aHHOHOB c(hepHyecKoi hopMbI
3. YUto Ha3bIBaeTCsl BHYTPEHHEN SHEPIrUel KpUCTAUIMUECKOU PELIETKHU:
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a) TemuoTa oOpa3oBaHUS | MOJIB CIIOKHOTO BELIECTBA U3 MPOCTHIX BEIIECTB
6) TemnoTa 06pa3oBaHuUs | MOJb CI0XHOTO BELIECTBA U3 HOHOB
B) TeruioTa ob6pa3oBaHMs | MOJb CIIOKHOTO BEIIECTBA H3 HOHOB, HAXOIAIIUXCS B
ra3o00pa3HOM COCTOSIHUM
4. Kakue ¢akTopsl BIUSIOT Ha CTPYKTYPY KpHCTaa:
a) CTEXHMOMETPUS COEIUHEHUSA
0) THII XUMHUYECKOH CBA3H
B) pa3Mephl YacTHLI
I) BCe NepeduCIIeHHbIE (HaKTOPhI
1) HU OJIMH U3 NIEPEUUCIICHHBIX (PaKTOPOB HE BIUSIET
5. Menp nnactudHee BoabdpaMa. DTOT (HakT OOBICHAETCS TEM, YTO
a) y3TUX METaJJIOB pa3lIM4YHOE JIEKTPOHHOE CTPOCHHUE
0) cymiecTByeT pa3Nuine B KpaeBbIX JUCIOKAIUIX
B) Yy HMX pa3/IMuHble KPUCTALIMYECKUE PEILETKH

Bapuanr 2

1. OnumnTe CTPYKTYpy CUIMKATOB B KPUCTAIITMYECKOM COCTOSIHUY.
2. Yro Takoe 3Heprus pelleTKH HOHHOTO KpUCTala.
3. Kak cBs3aHa CTpyKTypa METaJIOB C TUIIOM XMUMHYECKOHN CBS3H.

TecToBbIe BOIPOCHI

1. DnemeHTapHas siueiika KpUCTAIMYECKON CTPYKTYpPhI IPECTaBIsAeT COOOii:
a) OCHOBHOMH CTPYKTYpPHBIH 3JIEMEHT, U3 KOTOPOTO NMOCTPOEH BECh KPUCTAILT
6) HauOousiee 4acTO MOBTOPSIOIIMICS U3 HECKOJIBKUX AJIEMEHT CTPYKTYPHI KpHUCTallIa
B) 3JIEMEHT KpaeBOH IUCIIOKALlUU
2. KoopiuHallMOHHBIM YHCIIOM Ha3bIBaeTCS:
a) 4YHCIO MOBTOPSIOIIKXCS 3JIEMEHTOB B CTPYKTYpe KpHUCTasIa
©) YHCIIO MOJOKHUTEIBHO 3apsSKEHHBIX HOHOB B 3JIEMEHTapHOH sueiike
B) YHCJO ONMKAMIIUX COCEHUX aTOMOB B YITaKOBKE
3. [InoTHelmas ynakoBKa BO3HUKAeT KOTa:
a) XUMHYECKas CBsI3b 00JIalaeT HEeHANPaBICHHOCTHIO
6) xuMH4eckas CBA3b 00JaaeT HAalIPaBICHHOCTHIO
B) XHMHYEcKas CBS3b TMOpHIU3UpYeTCs IO MexaHu3My spd
4. Ha xpucTauIM4ecKyIo CTPYKTYpy KepaMHKH BIUSAIOT:
a) BeJMYMHA 3JIEKTPUUECKUX 3aps0B KATUOHOB Y aHUOHOB CTPYKTYPHI
©) OTHOCHTENbHBIN pa3Mep KaTHOHOB M aHHOHOB CTPYKTYPBI
B) 00a 3Tux (pakTopa OAHOBPEMEHHO
I) HHU OIWH U3 3THX GaKTOpOB
5. ®moopurt (Ca*?) uMeer cTpykTYypY:
a) TpaHELEHTPHUPOBAHHYIO CTPYKTYPY, B KOTOPOH HOHBI F- HaxondTcs B BepIIMHaX U
LIeHTpaX rpaHeif, B OKTa3ApHYeCKUX MyCTOTaX KOTOPOii pacmonoskeHsl HoHbl Ca™*?
6) arom Ca HaxomuTcs BHYTpH Ky0Oa, 00pa30BaHHOTO BOCEMBIO aTOMaMHU ¢ Topa
B) uoHbl Ca™ pacnonosxeHsl B BOCbMH yIiiax Ky6a, a MoHbl F~ pacrosioxkeHbl o HEeHTpaM
LIECTH TpaHen

PeHTHHT — KOHTPOJB 2.
Bapuanr 1

1. HpI/I'-II/IHbI BO3HHUKHOBCHUA IIed)eKTOB B KpUCTAJUNIMYECKUX TEJax.



2. IiclnoKanmu.
3. O6beMHbIe TeEKTHI.

TecToBbIE BOIIPOCHI

1. IlpaBuno IOm-Po3epu onpenenser:
a) KOOpPIOMHALMOHHOE YHCIIO HEMeTallla B CTPYKType
©) 3aBUCHMOCTb 3/1€KTPONPOBOJHOCTH TBEPJOrO Tejla OT TeMIepaTyphl
B) TaKOro MpaBWjia HE CYLIECTBYET
2. B TepMuHax Teopuy IJIOTHEHIINX YIIAKOBOK CTPYKTYpa ajMa3a ONUCHIBAETCS KaK:
a) T'LIK - rpaHenieHTprUpoBaHHas KyOndeckas yrakoBKa
6) cnoucTas CTpyKTypa
B) JHMHEIHas CTPYKTypa
3. Ilonumopdusm — 31o:
a) KOrja BEILeCTBO CYyIIECTBYET B HECKOJIBKUX KPUCTAIUTUUECKUX popMax
0) XUMMYECKHH JIEMEHT CYLIECTBYET B BUI€ HECKOJIBKHX MPOCTHIX COSAMHEHHH
B) XHMMHYECKUH 3JEMEHT INpH 00pa30BaHUM COEIUHEHHH C KUCIOPOJOM MPOSBISET
IIepeMEHHYIO BaJIEeHTHOCTh
4. JInsl KpUCTAJLIOB XapaKTePHBI:
a) aHMU3O0TPOIHOCTb CBOWCTB U PE3KO BbIpa)keHHas TeMIlepaTypa Nepexoja B XKHIKOe
COCTOsIHHE
0) H30TPOIHOCTH CBOMCTB U Pe3KO BhIpaKeHHas TeMIIepaTypa Iepexoa B UKo
COCTOSIHUE
B) M30TPOIHOCTH CBOMCTB U HEKOTOPBIM MHTEpBaJ TeMIepaTyp Nepexoaa B AKHUIKOE
COCTOSTHUE
5. AMop¢HBIe BellecTBa:
a) HW30TPOIHbI
0) aHU3OTPONHEI

Bapuant 2

1. Onumure nedeKThl ABHKEHHS.
2. Yto Takoe IIoCKUe Ne(eKThl KPUCTAIUIMYECKHX CTPYKTYP.

3. Iuddys3us B KpucTamiax.

TecToBBIE BOIIPOCHI

1 K amopdHBIM BemecTBaM OTHOCSAT:
a) JUCHEepPCHbIE CUCTEMbI, METAJUIbI, I'a3bl
6) mucrepcHbIe CHCTEMBI, TIOIUMEPHI, CTEKJIO00pa3HbIe BelllecTBa
B) TOJMMEpbI, CUTAILIbI, METAJLIbI
2. K aMopHO-KpUCTAUNTHIECKUM BEIECTBAM OTHOCSHT:
a) rpa¢ur
6) OpoH3a
B) dappop
r) UHHK
3. B kiaccudukanuu nqedexros no Ban-bropeHy Toueunble nedeKThI 3T0:
a) HYyJbMEpHBIE
6) omHOMEpHbIE
B) JIByMEpHBIE
I) TpexMepHble
4. Nedextol Openkens u LIoTTku oTHOCATCS K:



a) TOYEYHBIM
0) JIUHEHHBIM
B) TMOBEPXHOCTHBIM
r) OOBEeMHBIM
5. Aucnokamniy OTHOCATCS K:
a) TOYeYyHbIM JedeKkTam
0) nuHEWHBIM AedekTam
B) IIOBEPXHOCTHBIM JedeKTaM

PelTHHI — KOHTPOJIBb 3.

Bapunanr 1

1. OcHOBHBIE MPUHIMITBI IOCTPOSHHUS AUArPaMM COCTOSIHUS T€TEPOTEHHBIX CHCTEM.
2. Poct KpHcTaILIOB.

3. MeTonbl akTUBaIlMK TBEPABIX Tl

TecToBbIe BOMPOCHI

1. TBeproda3Hble MpoLECCH MOTYT OBITh:
a) TOJIBKO TOMOTE€HHBIMHU
0) TONBKO reTepOreHHbIMH
B) BO3MOXHBI KaK TOMOT€HHBIE, TaK U IeTepOreHHbIE MPOLECCHI
2. TlponykT TBepAO(}a3HOro NPEBPAILEHUST MOXKET OTIIMYATLCS OT UCXOAHOM (a3bi:
a) CcocTaBoOM (IIpH COXpaHEHHH KOOPIMHALIMU aTOMOB B pelIeTKe)
0) cTpyKTypo# U (ha30BBIM COCTaBOM
B) KpHUCTaJIIM4YECKOW CTPYKTYpoH (KOOpAHHALMel aTOMOB B pelIeTKe)
I) BCEMH MEepeuUCIEHHBIMH NTPU3HAKAMH
3. Ilo MexaHU3MY NPOTEKAIOLIUX POLIECCOB TBepAO(a3Hble IPeBpallleH s MOApa3AeAI0TCs Ha:
a) nud¢y3uoHHble U 6e31upPy3HOHHBIE
©) KOrepeHTHbIE U HEKOI'€pEHTHBIE
B) JaKTallMOHHbIE U IKCTPY3UOHHbBIE
4. BnusieT 14 COCTOSIHUE KPUCTAJUIMYECKON peIIeTKH Ha PeaKLMOHHYIO CIIOCOOHOCTD TBEPABIX TeN?
a) BIMSIET
6) He BIHUsET
B) BIMSET JIMIIb NpH TeMrepatype Boiie 1000K
5. AKTHBHOE COCTOSTHHE TBEPABIX TNl XapaKTepH3yeTCs:
a) HaJUYMeM HEPaBHOBECHBIX 1e(PEeKTOB
6) otrcyTcTBUEM AedheKTOB
B) HaJU4YUEM TOJIbKO HYJIbMEPHBIX Ne(EeKTOB

Bapnant 2

1. 3apoasiieobpazoBatue B TBep0(]a3HbIX CUCTEMAX.
2. Poms nuddy3un B TBepaoda3HBIX peaKIUsiX.
3. TeepaodasHbie npeBpalieHns 6e3 U3MEHEeHHUs COCTaBa.

TecToBbIe BOIPOCHI

1. BiausieT Jin qucniepripoBaHye Ha CKOPOCTh TBepAO(]a3HBIX MpoueccoB?
a) BIHSET
6) He BUMsET
B) BJIMSET TOJBKO COBMECTHO C MUHEpah3alen
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2. Ha ckopocTtb TBepa0(]a3HBIX peaklnii BIUsET:
a) TeMIiepaTypa
0) naBiIcHHUC
B) COCTaB ra3oBOil cpebl
I) BCe IepeuncieHHbIe (aKTOPbI
3. ®a30BBIM NIEPEXO/IOM BTOPOTO POJIA HE SIBJISAETCS:
a) mepexon craBa Cu — Zn U3 yHopsA04eHHOTO B Pa3yHOPsII04€HHOE COCTOSIHUE TBEPIOTO
pacTtBopa
0) mnepexon antudeppomaraeruka (MnQO) B mapamMarHeTHK
B) TEpexoj THUTaHATa Oapus U3 TETParoHaIbHOW MOIU(UKAIINN B KYOUYECKYIO
(HECErHETOAIEKTPUK )
I) Mepexo] XOJIECTEPUIXIIOPUIA U3 )KUIKOKPUCTAJUIMYECKOTO COCTOSIHUS B OOBIYHYIO
KHUJIKOCTb
4. IIpuMepoM TOITOXUMUUYECKON PeaKIu SBJISICTCS:
a) Ag2C204=2Ag + 2CO2
0) Pb(CH3COO). + H20 = PbOH(CH3COO) + H:COOH
B) Pbmap + Smap = PbSnonukp
5. Kunernueckoe ypaBuenue x = Kt (rue x — konuuectBo 00pa3oBaBIIerocs MpoaAyKTa, t — Bpems,
K — KOHCTaHTa CKOpOCTH PEeaKIMH) ONUChIBaeT KNHETUKY peakuun A + B =AB. Kakoe u3
YTBEpXkKACHUI HeBepHOE?
a) TIOKa3aTellb CTETIEHH /2 YKA3bIBAET, YTO JIMMUTHPYIOLIECH CTanei peaKkIiy SBISETCS
b dy3us
0) koHctaHTa K 3aBHCHT OT Temmeparyphbl mporecca
B) JUMUTHPYIOIICH CTaANeH ABISETCS 3apObIIco0pa3oBaHIe
I') KOHCTaHTa CKOPOCTH 3aBHCHUT OT CTEIICHH JHMCIIEPCHOCTH pPearcHTOB

5.2. [IpomMekyTOYHASI aTTECTANMS TI0 UTOTAM OCBOCHHUS TUCITUTUTHHBI
Konmponvhvle 6onpocwi 015 noocomoeku k ouggepeHyuposanHomy 3auemy.

. X¥MHS TBEPAOIO Teja, Kak HayKa: LIeJd, 3a1a4H.

. Creknoo0Opa3Hoe cocTosiHHE BeriecTBa. MexaHu3M, YCIOBHSI U IPUYMHBI 00pa30BaHusl.
. Kpucranmnnueckne Bemectsa. @OpMbI CyIIECTBOBAHUS B IPUPOJIE.

. [lpunnunuansHble paznuuus ngedgextoB Openkens u [LloTTku.

. OTnuuunTenbHbIE 0COOEHHOCTH KPUCTAIIINYECKUX BELIECTB.

. XMMHYECKUH COCTAB CTEKOJI, BIUSHUE HA CTPYKTYPY.

. XMMUs TBEPJIOTO TeJla KakK MPHUKIaHas HayKa, 00BEKT, IPEeIMET U METO/Ibl UCCIIEeI0OBAHUS.
. OTnnuuTenbHble 0COOEHHOCTH aMOP(HBIX BEIECTB.

. BvokxHWI 1 1TabHUI TOPSIAOK, BIUSHUE HA CTPYKTYPY TBEPAOTO BEILIECTBA.

. B3anMOCBs3b BHYTpEHHEN SHEPTUU U CBOMCTB KPUCTAIUIMYECKOTO BELIECTBA.
. @aKTOpBI, BIUAIOLIME HA CTEKJI000pa30BaHNE TBEP/IbIX BEIIECTB.

. Kucnopos MOCTHKOBBIN M KOHILIEBOH, BIIMSIHUE Ha CTPYKTYPY CTEKIIA.

. DyHnamMeHTaIbHAs 3aJ]a4a XUMHUH TBEPJIOTO TEJA.

. Knaccugukanus tBepabIx Tei.

. Kpucrannuueckue u amopgHble TBepAbIE TeNa.

. [IpupoiHbIE KaMEHHBIE MAaTEPUAJIBI.

. CTpyKTypa CTEKOJI: TEOPHH, CBSI3b C COCTABOM.

. XaJIbKOT€HUIHBIE CTEKIIA.

. Merannnueckue CTekia.

. Merozsl ucciaen0BaHus TBEPABIX HEOPraHUYECKUX BEIIECTB.

. Tepmuyecknii aHamus.

. Audpaxiust peHTreHOBCKUX JTy4ei.

O 00 1IN DN K W —
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23. KoBaJIeHTHBIH paguyc.

24. BnusiHUEe CTPYKTYpbl KPUCTAJLLINYECKUX BELIECTB HAa UX CBOMCTBA.

25. Crpyxtypsl ¢ KITY u c T'TIV.

26. @akTOphl, BIUSIOIIKE Ha BEIMYMHY BHYTPEHHEH SHEPruu KpUcTasia.

27. BousiHue CTPYKTYpbI aMOp(GHBIX BEIIeCTB Ha UX CBOMCTBa.

28. Uzomopdusm, nonumopdusm. [Ipumepsl.

29. MoaudukaTopsl, UX BIUSHHE Ha CTPYKTYpPY U CBOMCTBA CTEKIIA.

30. BHyTpeHHsIs 3Heprusa KpUCTaLIN4YEeCKO! PEeLIeTKH.

31. TloHsATHE «TEPMOXMUMHYECKUN Palyc» HOHA U €TO IPUMEHEHHE.

32. @akTophl, BIMSIOLIME HAa CTPYKTYPY KpHUCTaJLIa.

33. Iluxn bopna — 'abepa.

34. AHTUCTPYKTYpHbIE e(DEKTHI.

35. HectexnomeTpruieckue edeKTsl.

36. CobOcTBeHHBbIe Ne¢eKThl KpUCTAIIMUYECKUX BEILIECTB.

37. TepmoauHaMHU4eCKHe IPUUHHBI Je(PEKTHOCTH peallbHbIX KPUCTAJUINYECKUX BEILECTB.
38. Bo3MOXHOCTH U HEJOCTaTKU ypaBHeHHs KamycTuHCKOro.

39. BanileHTHOE ycunue CBSI3U.

40. IIpuuuHa pa3nMyiii HOHHBIX PaJMyCOB M0 KIaCCUYECKON M COBPEMEHHOM HIKaJlaM.
41. Ha npumepe ypaBHeHuss bopHa — Maiiepa mepeyucnuTh (akTOpbl, BIUSIOILKE Ha 3HEPrHIO
KpUCTAJLTINYECKON PELUETKH.

42. OcobeHHOCTH COOCTBEHHBIX 1e(PeKTOB KPUCTATMYECKUX BEIIECTB.

43. TIpaBuio ¢a3. OnHo-, IBYX- U TPEXKOMIIOHEHTHBIE TUAarpaMMbl COCTOSHHS.

44. ®a3oBbIe IEpexo/ibl IEPBOTO U BTOPOro poJa.

45. XapakTep BIUSHUS IUCIOKALUMH B KpUCTaJlJle HAa MEXaHMYECKHE CBOMCTBA TBEPIBIX TeJl.
46. OcobeHHOCTH NpeBpalleHu B TBEPABIX TelaxX.

47. TepmoarHaMuKa TBepAO(a3HbIX NPEBPALLECHHH.

48. 3aKOHOMEPHOCTH 3apOo/bIllIc00pa3oBaHUs B TBEPA0(}a3HBIX CHCTEMAX.

49. OcHOBHBIE TEOPUHU POCTa KPUCTAIUIOB U3 pacTBOpa.

50. OcHOBHBbIE CTaJUH POCTa KPUCTAJLIOB U3 PacTBOpA.

51. KuneTrueckuil pexuM pocTa KpHCTaLIOB.

52. Nuddy3uoHHBIH pexUM POCTa KPUCTAILIOB.

53. F'omoreHHsle $ha30Bble MpeBpanieHNs (CTHHONANBHBIN paclall TBEPALIX PaCTBOPOB).
54. Teepnoda3sHble peakiuy, TMMHTHpYeMble T dy3Hei.

55. TeepmodasHble IpeBpalleHus 6€3 H3MEHEHHUs COCTaBa.

56. Kuneruka TBepaodasHbix peakuui. OCHOBHBIE NIOJI0XKEHUS.

57. ®aKTopHl, BIUSIOUIAE Ha CKOPOCTh TBEPAOPA3HBIX PEaKLIU.

58. Moens TBepaodasHbIX peakiuii no SHaepy U ee OCHOBHbIE MOAM(DHUKALMH.

59. MeTobl aKTUBALIMK TBEPIBIX TEIN.

60. @axTopsl, BIUAIOLINE Ha CTEKI000pa30BaHuUE.

5.3. CamocTosiTesIbHAsi paboTa 00y4aromerocsi.

KOH”’IpOJZbele 80NpPOCHI 011 CaMOCMOMENbHO20 U3YUYCHUA.

1. CneupduKa XMMUM TBEPAOTO COCTOSIHHSA KaK pa3/ieNla XMMUYECKOH HayKH.
O61Me OTIMYMS CTPOEHHS U CBOMCTB TBEPABIX BEIECTB OT [a30B M KMAKOCTEH.
Knaccudukanus TBepabix BemecTB. CBA3b XUMHUHU TBEPAOIO TeNa C IPYTUMH
00J1aCTAMM 3HAHHUS.

2. MHUKpO U Me30II0pHCThIe TBepAbIe Tena. JKuiKie KpUCTalIbl.

3. MeTamisl 4 ciuiaBbl. THTEpMeTaIINueCK1e COeIUHEHNUS.
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4. Kpucramisl ¢ yJacTMeM BOJOPOIHBIX M BaH-Iep-BaalbCOBBIX CBs3edl. CympaMoleKyispHbIe
o0Opa3oBaHus.

5. CoeuHeHHs €O CIIOUCTOM CTPYKTypoi. CoeJMHEHUs BHEIPEHUS U KIIaTPaThl.

6. TBepable pacTBOpHI 3aMeLICHHUs, BHEIPEHUS U BbIYUTaHMA. V30BaleHTHOE U reTepOBaJEHTHOE
3aMelIeHHE.

7. CtpykTypa kBasukpHcTannoB. HecopazmepHsie cTpyKTypsl. CTPYKTypa HUAKUX KPUCTAILIOB.

8. BanenTHas 30Ha, 3ampellleHHas 30Ha, 30Ha IPOBOAWMOCTH. MeTaibl W JAWAJIEKTPHKH.
Cob6cTBeHHBIE U IPUMECHBIE NOIYIPOBOJHUKYU. DIIEKTPOHHAS U ABIPOYHast HPOBOIUMOCTb.

9. O6wmme npencraBaeHHs O MeETOAAaX pacyeTa 30HHOH CTPYKTYphl KPHCTAIOB. [ paHMIbI
NPUMEHHUMOCTH 30HHON MOJEIIH.

10. Tudpdyzus u camoaudysus B TBepAbIX Tenax. OCHOBHBIE MeXaHU3MBI caMomuddy3uu.
11. TToBepxHOCTB Kak AedeKT CTpoeHHUs TBepoTo Tena. [JoBepXHOCTHas SHEPIrHsl KpUCTAJLIA.

12. Ponb cooTHOLIEHUS 00BEM-TIOBEPXHOCTh B CBOMCTBaxX TBepAbIX Tell. OO6IIre 0COOEHHOCTH XUMHH
TBEPAbIX HAHOPa3MEPHBIX YaCTHULL.

13. Kunetuka ¢a30BbIX Iepexo10B.

14. Ponp 3apopbimieobpa3zoBaHMs B IpolLeccaX, CONPOBOXIAIOLIMXCS OOpa3oBaHHEM TBEPIBIX
nponykToB. TepmonrHamMuKa (pOpMHUPOBaHHS HOBOH (pa3bl.

15. Kputnyeckoe nepecolllieHne, KpUTUYECKUN pa3Mep 3aponsiiia. KuHeTrka oOpa3oBaHus U pocTa
3apOIbIIICH.

16. AKTHBHOE COCTOSIHHE TBEpAOro Tena. MeToasl akTUBaLlUU TBEPIBIX Tell.
17. KpuctanioonTu4yeckuil aHamus.

18. PentreHoduryopeclieHTHBINA aHaIH3.

19. PentreHoBckas abcopOLMOHHAs CIIEKTPOCKOIUA.

20. Opranuueckne ¢QYyHKIHOHANbHbIE MaTepuanbl. OCHOBHBIE THUIIBI U OOJAacTH NpPUMEHEHHS.
buomaTepuasbl.

®oux  oueHoyHbix MartepuanoB (®OM) gansd  mpoBeneHHS — aTTECTAllid  YPOBHS
COpPMHPOBAHHOCTH KOMIETEHIUH OOYydYalolMxcs IO JUCLUUIUIMHE O(OpMISeTcs OTACIbHBIM
JOKYMEHTOM.

6. YYAEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE

JUCHUIIVIMHBI
6.1. Knuroo6ecneyeHHoCcTH
HammeHoBaHue TUTEpaTyphl: aBTOP, Ha3BaHUE, BU] I'on KHUI'OOBECIIEYEHHOCTD
VAHARIL, BAIETSIRerac PR Hanuuue B anekrpoHHoM KaTanore 9bC
OcHoBHas JIUTEpaTypa
1. Knotbko A.B. Xumus TBeporo Tena: yuebHoe nocobue 2006 1 nmeuy. 9k3. B 6ubnuortexke Bnl'Y
JU1s By30B. — MockBa : AKaJeMust
2. Tpetbsiko FO.J]. Benenue B XMMHUIO TBEpAO(ha3HbIX 2006 5 mey. 3k3. B 6udbnuoreke Bal'Y
MaTepHaloB : yueOHoe ocobue s By30B. — MOCKBa,
MI'V : Hayka
3. Bect A.P. XuMmus tBeproro tena. Teopus u 1988 2 neu. 3k3. B 6ubiuorexe Bal'y
npunoxeHus: B 2 KH. — Mocksa : Mup
4. Xenne#t, H. Xumusg tBeproro. — Mocksa : Mup 1971 1 ney. 3k3. B 6bubnuoreke Bnl'Y
JlonoTHUTENbHAs! JIUTEpaTypa
1. Xappucon VY. Teopus tBepporo Tena. — Mocksa: Mup 1972 1 mey. 7k3. B 6ubnuoteke Bal'Y
2. paro, P. ®u3nuyeckre METObI B XUMUH : B 2 T. — 1981 2 mey. 3k3. B 6ubnuoreke Bal'yY
Mocksa : Mup
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6.2. UuTepHeT-pecypchi

www.biblioclub.ru
http://elibrary.ru
http://link.springer.com/.
http://www.informio.ru/
http://www.chem.msu.su
http://chemistry.narod.ru
http://www2.viniti.ru
http://himkniga.com

http://www.chem.isu.ru/leos/index.php

O 00 =3 O Lh s L R

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILIMHBI

J1s peanv3zalyy JaHHOM NHCLUIUIMHBEI UMEIOTCS CIELHabHbIC TIOMELEHHs sl IPOBeeH s
3aHATHH NPAKTUYECKOro THMA, Ui CaMOCTOATENbHOH pabOoThl, a TaKkKe TEKYIIEro KOHTPOJIS M
POMEXYTOYHOH aTTECTAlUH.
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Pabouyro mporpammy cocTaBmiI HOLEHT Kadeaps! xumui, K.X.H. Yeprosa O.B. %/

L
F1 )7
¥

Penenszent : /%:)
3A0O «BMT» renepaibHBIi AUPEKTOP, K.T.H. [ToBopos A.A. i
I[Iporpamma paccMoTpeHa u o1o0pena Ha 3acenaHHH Kapeaprl /
[Tpotoxon Ne 19 or _48.06.408 rona.

3apenyromuit kadenpoit m.x.H. npod). Kyxrun B.A. &%f//é//

PaGouas nporpamma paccMoTpeHa u og00pena -
Ha 3acelaHiy y4eOHO-METOJUUECKON KOMICCHU HallpaBIeH s

[Tporoxonr Ne 10 ot 45.06.404) rona
ITpencenarens xomucenu 1.X.H. npod). Kyxrun B.A. /%&7&4'7
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JIUCT HEPEYTBEPXK/JIEHUSA
PABOYEM MPOIr'PAMMBI JUCIHUILIUHBI

PaGouas nporpamma onobpena Ha 20 22 /20 73 yue6uslii roga
[poTokon 3acenanus kabenpel No 74 o123 9¢ X0Zrona

3aBeqyrommii Kacbenggﬁ///(yai/ i [ﬁa«ﬁw bo K A

Paboyas nmporpamma ono6peHa Ha 20 /20 yueOHBIN roga

ITpoTokon 3acenanus kagenpst Ne oT roga

3aBenyroummii kadenpoii

Pabouas nmporpamma onobpena Ha 20 /20 y4eOHBIN roga

IlpoToxon 3acenaHus xadenpst Ne oT roaa

3aBenyromuii kadenpoit
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JUACT PETUCTPAIIAA U3MEHEHUIA
B pabouylo NporpaMMy AMCIMILIHHBI
«XWMWUSA TBEPJIOT'O TEJIA»
00pa3oBaTeIbHON NPOrpPaMMBbl HalpaBleHUs MoAroToBKH (4.03.01 «Xumusy, HapaBIeHHOCTb:

«Xumuueckuii ananus, XumMu4eckas u SK0N02UYECKAs IKCREPMU3A OKPYICarowyeii cpedst»

Howmep BHeceHBI H3MEHEHUS B 4aCTH/pa3ielibl Hcnonuurens OcHoBaHue
HM3MEHEHUS paboueii mporpaMMsl )5 (0] (HOMep U IaTa mpoTOKOIa
3acefanus kadenpol)

3aBenyromui kadenpoi /

THoonuce DHO
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