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1. HEJIH OCBOEHHUS JTUCOUTLIMHBI

HCHH-O OCBOCHHSI JMCHHUIUTUHE «XHUMUS TBEPAOTO Tenma» SBISIETCA TIOHMMaHHE CTYACHTaMH
B3aHMOCBA3H CTPYKTYpPBI H CBOHCTB TBEPABIX TEJ M HCNOJIb30BaHHUE MNOJIYUeHHBIX 3HaHWH s
PCIIEHHA KOHKPETHBIX Hay4YHbIX H TpPaKkTHYECKHX 3allav, CBA3aHHBIX C pa3pa60TKoi71 HOBBIX
MaTepyagoB C 3aJaHHBLIMU CBOﬁCTBaMH; O3HaKoMJIEHHE cC COBpEMEHHBIMH TEHJACHIUAMHU M
NnoaxogaMH B XHMHUH TBEPOOTO TEaa.

Sagaun:

- OCBOCHHE TCOPETHYECKUX NPEICTaBNEHHIi O CTPYKTYpe M CBOHCTBAX TBEPIBIX TeJ;
- OCBOCHHE COBPEMEHHBIX METOJI0B HCCIIEIOBAHMS MaTEPHAIOB;
- I0/1y4eHHe NPEACTABICHHUs O MPHMEHEHUH TBEP/IbIX BELECTB.

2. MECTO JUCUHUIIJIUHBI B CTPYKTYPE OIIOII
HucuuniuHa «XuMust TBEPAOTO TeJIa» OTHOCHUTCS K 0053aTeNbHOM K YacTH.

3. IVIAHUPYEMBIE PE3YJIbTATHI OBYUEHHUS 110 JAUCHUIIIMHE

[TnanupyeMbie  pe3ynbTaThl

OGyLIeHI/IH no JOHCHMIIIIUHE,

COOTHECCHHbBIE

C IUIaHUPYEMBIMH

pesynbratamu ocoeHus OTOII (koMneTeHIHAME B HHAMKATOPAMH 1OCTHKEHHUSI KOMIIETEHLIMA)

DopMHpyeMble [Inanvpyemble pesyibTaThl 06yYeHHS 110 JHCLHILIHHE, B Haumenoranue
KOMIICTCHIIHH COOTBCTCTBHH C HHﬂHKaTDPOM AOCTHIKCHH S KOMIIETCHIIHH OIICHOYHOI' O
(xon1, conepxanue Pesynprate! 06ydenus no cpejicTBa
KOMI’IETCHL[HH) HHﬂﬂKaTOp JOCTHIKCHHSA KOMIICTCHIIHH JHMCLHUIUTHHE
OIlK-2 OIIK-2.1 3Haer KHacchl | 3naem HOPMbI TEXHHKH Bonpoch
Crniocoben OMAaCHOCTH  OCHOBHBIX  BpeaHbix | OcsomacHocTH H  cBoj
IPOBOAHUTE C XHMHYECKHX BEUIECTB U CTeNeHb HX | TPaBWI € XHMHYECKHMHU
cobiiofieHHeM | BosleHcTBMA  Ha  OKpyXaolyio | BEECTBAMM 1 peareH-

HOPM TEXHHKH
0e3 onacHocTH

Cpeny; oflMe IpaBuia TEeXHHUKH
GesonacHoctH mpu  pabote B

TaMH, a Takke c jabopa-
TOPHBIM 000pYIOBaHHEM;

MUYECKHL 6 Ymeem BBIMOJIHSTH
XHMHYECKH JIadopaTopHsiX ¢ ONacCHBIMH XMMH- CTAHAAPTHBIC  ONepamyy
JKCIIEPUMEHT, YECKHMMH BElECTBAMHU; fio TIpe/UIaracMbIM

BKJTIOYas CHHTES, OIIK-2.2 VYMeer mnpoBoauTH METOJMKAM M  HOpMaMm
aHallu3, H3YUCHHUE | HCCefloBaHUs, BKJIOYash CHHTES, 6e30MacHOCTH, YMETh
CTPYKTYPBI U aHalli3, M3Y4YeHHE CTPYKTYPBl H | peanHs3oBaTh ux B
CBOMCTB BELIECTB | CBOMCTB BEIIECTB U MaTepuanos, | 1aboparopHeIX H
H MaTepHaJioB, MPOLECCOB € HX yJacTHeM ¢ | TEXHOJOTHYECKHX
HCClIej0BanKe cobmofieHneM MpaBui HOPM Tex- | YCIOBHAX,
MPOIIECCOB C HX | HUKM Ge30MacHOCTH: Braoeem cnocoGHoOCTERIO
HM ocC IC
ydacTHeM OIIK-2.3. Bnaneer | "'PHMCHATD HORHE
€CTECTBEHHOHAYYHbIE
CMOCOOHOCTRIO OLICHHBATh IPUYHHBI
3aKOHbI H 33KOHOMcp-

BO3MOXKHBIX ~ HapylleHWH  mapa-
METPOB TEXHOJIOTHYECKOro MpoLec-
ca, HCMPABHOCTL 00OPYJOBAHUS IIPH
NpPOBEACHHH XHMHUYECKOro JKcrie-
puMeHTa, 0€30MacHOCTh €ro Hc-
NONb30BaHHs, BO3MOMKHBIC DPHCKH;
HaBbIKaMH 6e3omacHoro obpauenus
C KHCJIOTaMH, IIeNoYaMH, JIerko-
BOCIJIAMEHSAIOIMMHCS HKHUAKOCTAMH
M JpYrHMH XHMHYECKHMH BellecT-
BaMH

HOCTH XHMHYECKOH HayKH
[IPH aHaJTH3€ HOMYYEHHBIX
Pe3yIbTaTOB.
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1IK-4 [IK-4.1 Crangaprtei, metonuku | 3naem METO/1bI Bonpocst
Cnocoben M UHCTPYKUHH, OIpefesdionye | NPOBESHHs  XHMHYec-
paspabatbiBaTh | mopsok pa3paboTkH M oopMieHus | KOTO aHATH3a pasiHYHBIX
METOIHKH OTYETHOH  NOKymeHTaumu o | PACTBOPOB, MaTephanos n
uzuxko- Pe3yJbTaTaM HCCleI0BaHHi W pa3- ("fpa:‘“% ERREIIL
umpicemns | pabotox Fnmuuen |
METO/I0B aHaJIH3 [IK-4.2.  VYmeer  BmIGHpaTh PASTHYHEIX MaTEPUATOB 1
PacTBOpOB, METO/BI, HMHCTPYMEHTHI W o0Gopy- PACTBOPOE;
MATCPHAaOB i | noBaHHe /LA NPOBE/ICHUS XUMHYEC- | Buaoeem CMOCOBHOCTBIO
HHBIX 00BEKTOB B | KOro aHaNH3a; BbIOpaTh HauGosnee 3¢-
COOTBETCTBHU C IIK-4.3. Bnageer coBpeMeH- | diekTHBHBII MeTO aHATH-
TpeOOBaHUAMH HBIMH MeTOoAaMH IIPOBEJICHHUS | 32 B  COOTBETCTBHE C
TEXHOJIOTHYECKO! | SKCTIEPMMEHTOBR M HabMiofenuii B | TPCOOBAHHAMH TeXHONO-
AOKYMCHTallMH | obnacTd mpodeccHoHabHOl Jes- | THYECKOH JOKyMEHTallHi.
TEeJbHOCTH
[TK-6 T1K-6.1 3Haer ocHoBBI Gu3uKo- | 3naem npasuna npuemkw, Bomnpockl
XMMHYECKHX  METONOB  HMcclefo- | METoxel  orGopa  m
Crioco6en BaHUS  0OBEKTOB  OKpywKaromieii | TOATOTOBKH — 1mpo6
IIPOBOJIUTh cpem; XHUMHYECKHX 06pasioB K
naGopaTopHble TK-6.2. Ywmeer mpomssomup | HAH%Y> AIs  oueHKH
HcereJoBaHusl, 5KOJIOTHYECKOTO
aHaJIH3BI naGopatopHbie MCCIICAOBARMI, | 0, 1o auma 0GBeKTOB.
0TOOpaHHbIX po6 | 3dMEPBI,  AHAIM3BI  OTOOPAHHBIX | v\ 0o NPOBOUTE NaGo-
u 06pasuos as | TPUPOJAHLIX  00pasuoB;  paccuu- PaTOpHEBIC HCCIICHOBAHMS,
OLICHKH TbIBaTh  MpEACSBHO  JOMYCTHUMbIC | apanu3bl 0TOOpaHHbIX
dKosnoruueckoro | Konuentpauun  (IIIK)  Bpemubix | mpo6 u o6pasuos
COCTOSIHHA BEILIECTB TEXHOICHHOTO XapakTepa; | Bradeem 6a3oBBIMH
00bEeKTOB pﬂﬁOTaTb Ha aHaJIMTH4YeCcKOM | HaBbIKaMH HCIIOJIB30-
nabopaTopHOM 060pyI0BaHHY; BAHHs COBPEMEHHOH am-
[IK-6.3 Bnapeer Metomamu | @PaTypel TNpH  npoBe-
TIpOBeICHH 3KONIOrHyecKoro | AU HaydHBIX Hccieso-
BaHHH; MeTojamu Ge3o-
MOHHMTOPHHTa

nacHoro oOpalueHus c¢
XHMHYECKHMH Mare-
pHalaMH C y4eroM HX
XHMHYECKHX M (usH-
YECKMX CBOHCTB.

4. ObbEM U CTPYKTYPA JIUCLHIUTLIMHBI

TpynoeMKoCTs IMCLMILINHBL COCTABISAET 2 3a4eTHBIX €MHML, 72 Yaca
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1. | Crpykrypa TBepaoro Tena 8 1 |2 2 2
2 Cnoco6er omucaHusa | 8 2 |2 2 2 | PelfTHHT KOHTpPOIB
CTPYKTYPBI TBEPIBIX TeN Nel
3. | ®PakTOphl, BIAMAIOIIHE Ha | 8 34 |8 4 4
CTPYKTYpPY TBEPABIX Tel
4. | dedexrts CTpykTypnl | 8 | 5-6 |8 4 4 | PeifTunr KOHTpONL
KPHUCTaNIMYECKHUX BEILIECTB No2
5. | XuMHYecKHe 8 7 |4 4 4
PeakLHH TBEpPAbIX
BELIECTB
6. | Metonsi 8 8 |6 4 6 .
R — PeiiTuHr koHTpOIIL
Ne3
TBEPABIX BELIECTB
Bceero 3a 2 cemectp 30 20 22 3aver
Hanuyne B aucuunnune KIT/KP
Hroro no aucuuninze 30 20 22 3ayer

Couepmanne JEKIHOHHBIX 3AHATHHA MO JTHCUHILIHHE

Paznen 1. CrpykTypa TBepmoro Tena.

Tema 1. Crpykrypa TBepbix Ten. Kpucrannumueckue u amMopdHble  BellecTBa:
OTJIMYHUTENBHBIE OCOOCHHOCTH M obumMe cBoiicTBa. I[lonumopdusm, usomoppusm. Crekna,
CTEK/I000pa3sHOe COCTOSHHME BeLIECTBA. 3aBHCHMOCTE CTPYKTYpPbl TBEPABIX TeJl MaTepHaloOB OT
Pa3IHYHBIX (PAKTOPOB.

Pazzen 2. Crioco6bl onmcaH¥st CTPyKTYpbl TBEPIBIX TeL.

Tema 1. Knaccupukauus crnocoGoB onucaHus CTPYKTYPbl ~ TBEpABIX  BELIECTB.
Kpucrannnueckas penieTka u sneMeHTapHas sdeiika, OCHOBHbIE THITBI KPHUCTAJIJIMYECKHX pEIIETOK.
Meroapi mnotneiimux ynakosok. [TIY u KITY. OcobenHocTH MeToma misi oNUcanus CTPYKTYPBI
MOHHBIX COEIMHEHHH. DBTaKTHUECKHE CTPYKTYphL. THITBI MeX0y3nui. MonekynspHbie CTPYKTYpbI.
MeToa npocTpaHCTBEHHBIX MOJHIIPOB.

1 Pacmipenenenue obiero umcna 4acoB, ykazaHHBIX Ha npakTHueckue 3auATHA B YII, ¢ yuerom yacos na KIT/KP
? JlanHbIi MYHKT BKIOYACTCMA B pabouy0 mporpaMmy TONLKO [pH (POPMHPOBAHHH npoQeccHoHanbHbIX
KOMITETeHIIHIA.




Paznen 3. @akTopbl, BAHAIONIME Ha CTPYKTYPY TBEPABIX TEJ.

Tema 1. Knaccndukarms $GakTopoB, BIHSIOMMX Ha 0bpasoBaHHE CTPYKTYpPHI TBEPHOTO Tena.
CBfI3b CTEXHOMETPHH M CTpYKTYphl. KoopaunauuoHHbie YHCa, BIHSHUE BAJCHTHOCTH Ha
CTPYKTYpY. THIIBI XHMUUYECKOH CBA3M M KPHCTAITHYECKHX PEILETOK TBEPABIX TEJL.

HonHas cBA3b M MOHHble CTPyKTyphl. KoBaleHTHas CBS3b H  ATOMHBIC pEeLLeTKH.
Merannuyeckas CBA3b U CTPYKTypa MeTallIoB. Mouexkynsipuete kpuctannsl. BogoponHas chsiab.
PeanbHble kprcTamibl.

Tema 2. BuusiHue pasmepoB uacTHII CTPYKTYpbl (aTOMOB, MOJIEKYJ, HMOHOB) Ha ee
obpa3zoBanue. KoBaleHTHBII ¥ HOHHBII paauychl. 3aKOHOMEPHOCTH OOPa3OBAHUSA MOHHBIX
CTPYKTYp. VYpaBHenue Cangmepcona. [IpaBmio O-Kuga, npaBuno »snextpocratuueckux
BAJICHTHOCTEH, MPaBHJIO O COOTHOLIEHHH paJiMyCOB HOHOB B HOHHBIX CTpyKTypax. BanenrtHoe
YCHIIUE CBSA3H.

DHeprusl pelleTKM HOHHOTO KpHCTaslia. YpaBHeHHe bopna u ypasnenne Kanycrunckoro.
Tepmoxumuuecknii panuyc. Lukn Bopra-T'abepa u TEPMOXMMHYECKUE PACUETHI.

Paznen 4. JledexTsl CTPYKTYpbI KpHCTAIIHYECKHX BEILECTB.

Tema 1. CoBepuieHHBIe M peaibHble KPHCTAILIBL [IpuuMHEl BO3HMKHOBeHHsS aeeKToB
CTPYKTYpbL. Knaccndukauus nedexro. DiekTpoHHbIe AedeKTb, MOJYNPOBOJHHKOBbIC MaTEPHAIL,
CBSI3b CTPYKTYPhI H CBOWCTB.

Tema 2. AntuctpykrypHsie nedextol. Jedextst Ilortin u ®penkens. Hecrexnomerpuyeckue
nedextel. Knactepsl u arperaTel. BnusHHe ToueuHbIX AeeKTOB Ha CBOMCTBA HEOPraHMYECKHX
BemlecTs.  TBepable  Tema  CO  CTPYKTYPHOH  pa3sylopsioYeHHOCTBIO. CTpyKTYpHBI
KkpucTanorpapudeckoro ciura. JedekThl yIakoBKH.

Pazpen 5. Xumudeckue peakuuy TBepbIX BELIECTB.

Tema |. TepMoauHamMuyecKie OLEHKH BO3MOKHOCTH MPOXOKACHHS. XHUMHUECKUX peakuuii c
ydacTHEeM TBEpAbIX Tell. Knmaccuukanus XMMHYECKHX IeTepOreHHbIX MPOLECCOB ¢ y4acTHeM
TBepabIX (ha3. Peakuuu TBepnas dasa — TBepnas ¢aza, TBepaas (asa - ras, TBepiaas ¢aza -
JKHAKOCTh. [Ipumepel. OcHOBHbIe haKTOpEHI, BIMSAIONIME Ha PEaKUHOHHYIO CIIOCOOHOCTh TBEPIBIX
Ten. Ponb mpumeceii u AeekToB. XMMHYECKHE PeaklM¥ Ha MOBEPXHOCTH. MeTopl yIpaBJIeHHUs
pa3sBHTHEM IPOLIECCOB C yYaCTHEM TBEPIBIX Tell.

Pasznien 6. MeTtoab! HecieioBaH s TBEP/IBIX BEIECTB.

Tema 1. Metonsl u3yueHus KpHCTAlIIHYECKOTO CTPOEHHS TBepIbIX Ten. Maentuduxanms
BEIICCTB 0 PEHTrCHOTPaMMaM, PEeHTreHO(a3oBeIH aHamn3. PeHTrenorpaduueckoe HcclenoBanue
MOHOKDHCTaIOB, 00LiMe TMpPEACTABICHHA O XOJe CTPYKTYPHOro aHamuza. OcCoBeHHOCTH u
BOSMOJKHOCTH ~ MCTOHOB.  J[pyrue  MeTOABI  H3Y4eHHS  CTPOCHHS TBEPABIX  BEIIECTB.
Kpucramoontuueckuii ananus. CrekrpanbHble MeToabl. MeTompi onpeJie/IeHHsl XUMHYECKOTro
cocTaBa. XHUMHYECKUH 3JeMeHTHBIH aHanu3. MeTomsl Hccae oBaHUS MOBEPXHOCTH. MeTtons!
MCCIIEI0OBaHMs OJIMKHETO OKPYXKEHHS aTOMOB.

Conepmaﬂne NPAKTHYECKHX 3aHATHH M0 JHCHHIIIHHE

Paznen 1. CrpykTypa TBepaoro Tena.
Tema 1. Crpykrypa TBepapIx Tenl. 3aBHCHMOCTb CTPYKTYpBI TBEpPABIX TE€N MaTepHallOB OT
pa3In4HbIX (paKTopoB.

Paznien 2. Crioco6bl ONHCaHUs! CTPYKTYpBI TBEPbIX Tell.
Tema 1. Knaccudukauus cnoco6oB omnucauus CTPYKTYPBI TBEpABIX BellecTB. MeTombl
mnoTHeHwHX yrakosok. [TTY u KITY. MeTon npocTpaHcTBeHHBIX NOJIU3IPOB.
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Pazpien 3. @akropsl, Bausiomue na CTPYKTYPY TBEPABIX TeJ.

Tema 1. Knaccudukauus daxropos, Biusiommx Ha 06pa3oBaHHe CTPYKTYphI TBEPLOTO Tela.
THnib XUMUYeCKOH CBA3H M KPHCTALTHYECKHX PELIeTOK TBEPABIX TeIL.

Tema 2. Bnusuue pasMepoB wacTuu CTPYKTYpb! (aTOMOB, MOIEKYyJ, HOHOB) Ha ee
obpasoBanue. 3aKOHOMEPHOCTH 06PAa30BaHMsT HOHHBIX cTpykryp. IlpaBuio 3jiekTpocTaTH4ecKnx
BQJICHTHOCTEHM, IIPaBANO O COOTHOLIEHWH PAJHYCOB HOHOB B HOHHBIX CTPYKTypax. YpaBHeHHe
Bopua u ypaBuenue Kanyctuuckoro.

Pazpen 4. [lepexTbl CTPYKTYpBI KPHCTAIIHYECKHX BEIECTS.
Tema 1. [Ipuunnp! BO3SHUKHOBeHHS Jed)eKTOB CTPYKTYpbl. Knaccuduxauus nedexros.

Tema 2. Jedexrnr Llorrku u dpenkens. Hectexuomerprueckue nedexrter. Hedexrs
YIIAKOBKH.

Paszen 5. Xumuyeckue peakuuu TBepbIX BEILECTB.

Tema 1. Xummueckux peakumii ¢ ywactuem TBepAbIX Tei. Ilpumepel. Pombs npumeceii u
AedexroB. XMMHYECKHE PEAKLIMU HA TIOBEPXHOCTH.

Pasnen 6. MeTonp! HeclienoBanus TBEpAbIX BEILECTB.

Tema 1. MeTonp! M3y4eHHs KPHCTANIHYECKOTO CTPOSHHSI TBEPABIX Tesl. MeTons! onpeenenus
XHMHYECKOTO COoCTaBa. XHMHYECKMH 3MeMEHTHBIA aHAIM3. MeTombl McclenoBanus NOBEPXHOCTH.
MeTozsl neenenoBanus GIHKHErO OKPYKEHHS aTOMOB.

5. OUEHOYHBIE CPEJCTBA JUISI TEKYILEIO KOHTPOJIS YCIIEBAEMOCTH,
MMPOMEXYTOYHON ATTECTAIIMHA 11O UTOI'AM OCBOEHMSI JAACHHUTIITUHBI
A YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJILHOI PABOTLI
CTYJAEHTOB

S.1. Texymuii KOHTPOJIb yCHeBaeMOCTH
PeiiTunr — xouTpoas 1.

BapunanT 1

1. OnuwnTe KNaccHUKALHH MaTepHANOB B XHMHH TBEpAOro Teja.
2. OxapakTepH3yiiTe MOJIEKY/ISPHbIE KPHCTAIITBI,

3. OcHOBHBIE IOHATHS 30HHOH TEOPHH.

TecroBeie Bompock!

I. Kakue pakropsl BinstioT Ha BennunHy BHyTpeHHei sHepruu KpHCTaJLIa:
a) THUIN KPUCTAJUIMYECKOIl peleTky
6) 3apsnx HoHOB
B) MEKHOHHBIE PACCTOSHUS
r) BCE [epeyHCIeHHbIE GaKTOPHI
2. Jlnst KakMX HOHOB CTIPABEJIHBO MOHATHE «TEPMOXUMHYECKH paguyc:
a) KaTHOHOB
6) aHuOHOB
B) OJHO3apsIHBIX KATHOHOB
I) CHOXHBIX AaHUOHOB
Jl) CIOXHBIX aHHOHOB chepHueckoil hopMbl
3. Yro Ha3BIBAETCS BHYTPeHHEH SHEprueil KpUCTALIMYECKOil PELIETKH:
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a) TenyoTa o6pa3oBaHus | MOJb CIIOKHOTO BENIECTBA H3 IPOCTHIX BEIIECTB
0) TeroTa o6pazoBanus | MONB CIOXHOrO BelECTBA U3 HOHOB
B) TemnyioTa 06pa3zoBanus | MOJIb CIIOXKHOTO BELIECTBA M3 HOHOB, HaXOJAIIUXCH B
razo00pa3zsHOM COCTOSIHUM
4. Kakue dakTopsl BIMSIOT Ha CTPYKTYPY KpHCTAILTA:
a) CTEXMOMETpHS COeJIMHEHHS
0) THI XMMHYeCKO CBSI3HU
B) pa3Mephbl YacTHI]
I) BCe MepeyHcieHHbIe (paKTOphI
A) HH OJIMH M3 NEPEUUCIEHHBIX (JaKTOPOB He BIUSET
5. Menp nnactuunee Bonbdpama. TOT pakT oGBACHIETCS TEM, UTO
a) yO3THX METAIIOB Pa3HYHOE EKTPOHHOE CTPOCHME
6) cymwecTByeT paznuuKe B KpaeBbIX AHCIOKALMAX
B) Y HMX Pa3jIMYHbIe KPUCTAIMYECKHE PelLeTKH

BapuanT 2

1. OnuiKTe CTPYKTYpy CHINKATOB B KPUCTATTHYECKOM COCTOSHHH.
2. Yto Takoe 3Heprus pereTku MOHHOTO KPUCTAIa.
3. Kak cBa3aHa CTpYKTYpa METaJLIOB ¢ TUIIOM XHMHYECKOit CBS3H.

TecToBble Bonpocsl

1. DnemenTapHas sueiika KpUCTANTHYECKOI CTPYKTYPEI IIpeACTaBIAeT cOOO0li:
a) OCHOBHOH CTPYKTYPHBIH JIEMEHT, U3 KOTOPOTO IOCTPOEH BECh KpHCTasI
0) nHaubonee 4acTO MOBTOPSIOIIMICS U3 HECKOILKHX S7IEMEHT CTPYKTYpPbl KpHCTaJlIa
B) 3JIEMEHT KpaeBoi JAUCIOKALIMU
2. KoopAMHALMOHHBIM YUCJIOM Ha3bIBAETCS:
a) HHCIIO NOBTOPSIOIMXCS JIEMEHTOB B CTPYKTYpe KpHCTallIa
0) YMCIIO MONOXKUTENBHO 3apSIKEHHBIX HOHOB B 3JIEMEHTapHOMH siuelike
B) 4HCIIO OMKAHIINX COCEIHUX ATOMOB B YNaKOBKe
3. [InoTHeiimas ynakoBka BO3HMKaeT KOTHa:
a) XMMHYecKas CBs3b 00JajiaeT HeHaNmPaBICHHOCThIO
0) XxHMHM4YecKas CB3b 061anaeT HaNpPaBICHHOCTHIO
B) XHMMYecKas CBA3b IHOPHAM3HPYETCS MO MeXaHH3MY spd
4. Ha KpHCTaNIHYECKYIO CTPYKTYPY KepaMHKH BIIHSIOT:
a) BeJHYHHA MEKTPUYECKUX 3aps/I0B KATHOHOB U aHHOHOB CTPYKTYpbI
©) OTHOCHTENBHBIH pa3Mep KATHOHOB H aHHOHOB CTPYKTYpbI
B) 00a 3TuX (akTOpa 0IHOBPEMEHHO
T) HHU OIHH U3 9THX BaKTOpoB
5. ®mooput (Ca*™) umeer CTPYKTYpY:
a) TpaHeLeHTPHPOBAHHYIO CTPYKTYPY, B KOTOPOIi HOHBI F- HaxoaTcs B BEpIIHHAX U
LEHTPaX IpaHei, B OKTa3ApUUYECKHX IyCTOTaX KOTOPOH PaconokeHbl HoHbl Ca*>
6) arom Ca HaxomMTCs BHYTpH Ky6a, 00pa30BaHHOTO BOCEMBIO aATOMAaMH ¢ropa

B) uonbl Ca* pacnonoxeHsl B BOCHMH yrnax ky6a, a vonsl F- pacnonosens no LEeHTpaM

LICCTH TpaHeH
PelHTHHT — KOHTpOJB 2.
BapuanTr 1

1. TIpuunHE BOBHUKHOBEHHS Hed)eKTOR B KPHCTALIMUECKUX Teax.



2. TucrnoKaumu.
3. O6bemHbIe nedeKTl.

TecToBble Bompockl

1. TlpaBuno IOM-Posepu onpenenser:
a) KOOPAMHALMOHHOE YHCIIO HEMETALA B CTPYKTYpe
6) 3aBMCHMOCTH 3NIEKTPONPOBOAHOCTH TBEPAOTO TE/A OT TeMIIEpPaTypbl
B) TAaKOro NpaBHIIa HE CYIIECTBYET
2. B TepMHHAX TEOPHH IUIOTHEHIINX YIAKOBOK CTPYKTYpa aIMa3a OMUCHIBACTCS KAK:
a) I'IK - rpanenenTprupoBantas kybudeckas yrnakoBka
©) cuouctas cTpykrypa
B) JIHHEHHas CTpyKTypa
3. [lonumopdusm — sto:
a) KOIa BELIECTBO CYIIECTBYET B HECKONBKUX KPHCTATIMYECKHX dbopmax
6) XMMHYECKHIl FIEMEHT CYLIECTBYeT B BUIE HECKOIbLKHX MPOCThIX COEAHHEHM
B) XMMMUECKHUH d]IeMeHT NpH 00pa3oBaHHK COeqMHEHMUII ¢ KHCIIOPOJIOM TIPOSIBIISIET
NepeMeHHYIO BalIeHTHOCTD
4. Jlnst KPUCTAJUIOB XapaKTEpPHBI:
a) aHM30TPOIHOCTL CBOHCTB M PE3KO BHIPAMKEHHas TeMIepaTypa nepexona B XUIKOE
COCTOsIHHE
0) H30TPONHOCTH CBOHCTB M PE3KO BEIPAKEHHASs TeMIlepaTypa nepexoja B xKHUIKoe
COCTOSTHHE
B) M30TPOIMHOCTb CBOHCTB M HEKOTOPHIi HHTEpBal TeMIlepaTyp nepexoa B KHIKOe
COCTOAHHE
5. AmopdHble BelecTsa:
a) H30TPOITHBI
©) aHU30TPOMHEI

BapunanT 2

1. OnuinTe nedekTsl ABHKEHHUS.
2. Yro Takoe niaockue NeekTbl KPHCTAIUIMYECKHX CTPYKTYP.
3. Inddysus B kpucTamax.

TecToBble BOMpock!

I K amopdHBIM BeniecTBaM OTHOCSAT:
a) JIMCIIEPCHBIE CHCTEMbI, METAJIIBI, Ia3bl
6) IucriepcHbIe CHCTEMBI, IONMMEPBI, CTEKII006pa3HbIe BEIIECTBA
B) IMOJMMEpPBI, CUTAILIbI, METAJLIbI
2. K aMopHO-KpHCTAIIIMYECKHM BEIIECTBAM OTHOCHT:
a) rpagur
6) Oponsa
B) dapdop
I) LHHK
3. B knaccudukanun gedexros no Ban-Biopeny Toueunpie nedeKThl 3To:
a) HyJNbMepHbIe
6) onHoMepHBbIe
B) IBYMEpPHBIC
r) TpexMepHbIe
4. lepextnr penkens u lloTTky oTHOCATCH K;



a) TOYEYHBIM
0) auHEHHBIM
B) ITOBEPXHOCTHBIM
r) 0o0beMHBIM
5. JIucnoKaliy OTHOCATCS K:
a) ToueyHbIM AedexTam
©) nuHeHHBIM nedexTam
B) TMOBEPXHOCTHBIM JedeKTaM

PeiiTHHr — xonTpoas 3.

Bapuanr 1

1. OCHOBHI:IG NPHHUHIIBI [TOCTPOEHHST AHarpaMM COCTOAHHA IEeTEepOreHHbIX CUCTEM.
2. Poct xpucraiios.

3. MeTozbl akTHBAIUK TBEPIbIX TeN.

TecToBbIe Bonmpockl

I. TBepaodasusie npouecchl MOryT GbITb:
a) TONBKO FOMOT€HHBIMHU
6) ToNbKO reTeporeHHLIMHU
B) BO3MOJXKHBI KaK TOMOI€HHbI€, TaK U F€TEPOreHHbIE NpoLecChl
2. IlponykT TBep0ha3HOro NpeBpaleHHs MOXKET OTIUYATHLCS OT HCXOLHOI tazsr:
a) cocTaBoM (TIpH COXpaHEHHH KOOPAMHALIMH aTOMOB B peuieTke)
0) cTpyKTypoii 1 (pa3zoBbIM cocTaBoM
B) KPHCTANIHYECKOH CTPYKTYpoil (KOOpaNHALHEHi aTOMOB B peleTke)
) BCEMM NepeqHCIIeHHbIMH TPU3HAKAMH
3. Ilo MexaHH3My MPOTEKAIOLIHX MPOLECCOB TBEpAOha3HbIe NpeBpalleHus NoApa3ieNAloTCs Ha;
a) aupdysuonHsie u Ge3nudysuonHbie
0) KOrepeHTHbIC H HEKOTEPEHTHbIE
B) JIAKTALMOHHBIE M FKCTPY3UOHHbIE
4. BHseT JI1 cocTOAHME KPUCTATHYECKOH pPeLIeTKH Ha PEaKIHOHHYIO CIOCOOHOCTB TBEPABIX Ten?
a) BIHUsET
0) He BIMgeT
B) BJIHMSET IMIIb NPy Temnepatype Boiure 1 000K
5. AKTHBHOE COCTOSIHHE TBEPABIX TeJ XapaKTePH3YeTCA:
a) HaJH4YHeM HEPABHOBECHBIX Ae(heKTOB
6) oTcyTcTBHeM medekToB
B) HAJIMYMEM TOJNBKO Hy/IbMEPHBIX 1e(heKTOB

Bapuaur 2

1. 3aponbiuieobpasoBanue B TBepnogazHbIX CHCTEMAX.
2. Ponb mudpdysuu B TBepaodasHbIX peakiusx.
3. Teepnodasneie npeBpanienns 6e3 N3MeHEHHs COCTaBA.

TecToBble Bonpockl

1. BiusieT In Mcnepruposanye Ha cKOpocTb TBEPAO0(ha3HBIX NpoLecCOB?
a) BIHSET
6) He Biuser
B) BIHSET TOJNBKO COBMECTHO ¢ MUHEpaH3aLHeii



10

2. Ha ckopocTb TBepIo(asHBIX peaKIuii BIHAET:
a) Temmeparypa
©) naBienne
B) COCTaB r'a30BOii Cpe/ibl
I) Bce MepeynciieHHble GpaKTophI
3. da30BbIM MEPEXOOM BTOPOIO POJIA HE SIBISETCS:
a) mnepexon crmaBa Cu — Zn M3 YIOPSAIOYEHHOTO B PasyTopsiIoYEeHHOE COCTOSIHUE TBEPAOTO
pacTBopa
0) mnepexon antTudeppomarnetrka (MnO) B napamMarHeTHK
B) Iepexoj THTaHaTa Gapusi U3 TeTParoHaNbHOMN MOAM(DHKALHH B KyOUYECKYIO
(HecerHeTORNEeKTPHK)
I) Mepexoj XONeCTEPHIXIOPHIA W3 KUIKOKPHCTA/LUIMYECKOTO COCTOSHUA B 00BIYHYIO
KUIKOCTh
4. [IpuMepoM TONOXMMHYECKOI peaKLiH SBIAETCS:
a) AgC204=2Ag+2CO;
6) Pb(CH3COO); + H20 = PbOH(CH3COO) + H:COOH
B) Pbnap + Smap = PbSnonukp
5. Kunernyeckoe ypasHeHue x = Kt (rae x — KonuuecTBo obpasoBasiierocs nNpoaykTa, t — Bpems,
K — KoHCTaHTa CKOpPOCTH peakuuH) onHchIBaeT KMHETHKY peakiiiu A + B =AB. Kakoe u3
YTBEPXKIEHHUI HeBepHOE?
a) moKasaTellb CTETICHH Y2 yKa3blBaeT, 4TO THMHTHPYIOLIEH cTanueii PEaKLuH sBIseTCs
nuddy3us
0) KoHcTanTa K 3aBHCHT OT TeMIepaTyphl mpoliecca
B) JIMMMTHpYIOLIEH cTaaueii aBusercs 3apoJiblllieoOpa3oBaHue
I) KOHCTAHTa CKOPOCTH 3aBHCHT OT CTENEHH AHCTIEPCHOCTH peareHToB

5.2. TIpomexyTounas aTTecTauus Mo HTOraM OCBOSHMs JHCIHIUTHHBI
Koumponeusie sonpocer onst nodcomosku i IKIUAMEHY.

. XMMHUsI TBEPJIOro Tea, KaK HayKa: LesH, 3aJauH.

. CTeknoobpasHoe cocTosiHue BemecTBa. MeXxaHm3M, YCNOBHA W NPUYHHBI 00pa30BaHusl.
. Kpucrannuueckue Beiectsa. PopMbl CylecTBOBaHHUS B npupo/e.

. lpuHUMIManbHbie pasnuyns nedextoB Openkens u LloTTiw.

. Omn4uTesnbHble 0COGEHHOCTH KPUCTATITHYECKUX BELIECTB.

- XMMHYECKHH COCTaB CTEKOJI, BIHSHHE HA CTPYKTYPY.

- XMMHsL TBEPAIOTO TeJIa KaK NMPHUKIaAHas Hayka, 0GbeKT, NpeAMET U METObI UCCIIENOBaHMUA.
. OTunTENbHBIE 0COGEHHOCTH aMOP(HEIX BELIECTB.

- BIHKHUI ¥ NanbHuit TOPANOK, BAMAHUE Ha CTPYKTYpY TBEPJIOTO BellecTBa.
10. B3anmocBsi3b BHYTpeHHeit JHEpruM 1 CBOHCTB KPHCTAITHIECKOTO BEIIECTRA.
11. dakropel, BIHsIONIME HA CTEKN006PAa30BaHHE TBEPABIX BELICCTB.

12. Kucnopoa MOCTHKOBBIH ¥ KOHLIEBOH, BIUSHHE Ha CTPYKTYpY CTeKIIa.

13. ®dynnamenTanbHas 3a1aua XMMUM TBEPIOTO Tea.

14. Knaccudukauus TeepapIx Tem.

15. Kpucrannuyeckue 1 amopdHble TBepabie Tela.

16. IprponHbIec KaMeHHbIe MaTepHAJIbL.

17. CTpykTypa CTeKOII: TEOpUH, CBA3b C COCTABOM.

18. Xanbkorenuausle crexia.

19. Mertannuueckue crekia.

20. MeToapl uccneoBaHus TBEPIBIX HEOPTaHHYECKHUX BEIIECTB.

21. TepMuueckuii ananus.

22. Tndpakuus peHTTeHOBCKUX JTYeii.

N OO 1 ONh B W) —
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23. KoBamneHTHSII paanyc.

24. Bnusiuue CTPYKTYpbl KPHCTAJUTHYECKHX BELIECTB Ha MX CBOHCTBA.

25. Crpyxrypsl ¢ KITY u ¢ TTIV.

26. DaKTOpBl, BIUSIOIHE HA BETHYHHY BHYTPEHHEH SHeprHH KpUCTasa.

27. BnusiHHe CTPYKTYpbl aMOP(HBIX BELIECTB HA MX CRONCTBA.

28. Usomopdusm, nomumopdusm. [Mpumepsr.

29. Monudukaropsl, MX BIHSHHE Ha CTPYKTYpPY M CBOHMCTBa CTEKJIA.

30. BHyTpeHHss 3Heprus KpHCTaLIHYECKOi pelIeTKu.

31. ToHsTHE «TepMOXMMHUYECKUH PaHyCy HOHA U ero TIPUMEHEHHeE.

32. ®axTopsl, BIMAIOLIHE HA CTPYKTYPY KPHCTAILIA.

33. Luxn bopua — I'aGepa.

34. AHTHCTPYKTYpHBIE fe(eKThL.

35. Hectexnomertpuueckue neeKTbl.

36. CobGerBeHHbIe 1eeKThl KPUCTAIHYECKHX BELIECTB.

37. TepmopuHaMuyecKHe IPUYUHBI 1e(eKTHOCTH PCanbHBIX KPUCTAJIMYECKHUX BEIIECTB.
38. Bo3MOXHOCTH M HEJOCTATKH ypaBHEHHS Kanyctunckoro.

39. BaneHTHoe ycuiue cBs3H.

40. IIpruKHa pa3nHIHi HOHHBIX PAJUYCOB MO KIACCHUECKOH 1 COBPEMEHHOM LIKaJIaM.
41. Ha npumepe ypaBHenus BopHa — Maiiepa nepeunciauth QakTopbl, BiusionMe Ha SHEPruio
KPHCTAJUIMYECKOH peLueTKH.

42. OcobeHHOCTH COBCTBEHHBIX e()EKTOB KPUCTAITHUECKHX BELIECTB.

43. IpaBuno ¢a3s. OnHo-, ABYX- U TPEXKOMIIOHEHTHbIE JHArpaMMbl COCTOSIHHA.

44. ®a3oBble nepexo/bl IEPBOrO U BTOPOTO pona.

45. XapakTep BIMSHHA AMCIIOKAlMi B KPUCTAIlIE Ha MEXaHUYECKHE CBOHCTBA TBEPIBIX Tel.
46. OcobeHHOCTH MpeBpalleHHuii B TREPIBIX Teslax.

47. TepMonruamuka TBepAohazHBIX NpeBpaLICHHiL.

48. 3aKOHOMEPHOCTH 3apo/IbILIe06pPa3OBaHMs B TBEpAOQa3HbIX CHCTEMAX.

49. OcHOBHBIE TEOPUH POCTa KPUCTAIIOB H3 PacTBOpA.

50. OcHOBHbIE CTaHKi POCTa KPHCTAIIIOB W3 pacTBopa.

51. KuneTnueckuii peskiM pocTa KpUCTAILIOB.

52. Nnpy3MoHHbIH pexxuM pocTa KPUCTAILIOB.

53. l'omoreHHbIe (a3oBbie NpeBpalleHNs (CITMHOAATBHBII pacnaj TBepAbIX pacTBOPOB).
54. TeepnogasHele peakinu, TMMUTHpYEMBbIe auddysueii.

55. TeepnodasHele npeBpaienys 6e3 H3MEHEHHS COCTaBA.

56. Kuneruka tBeprodasHbix peakuuii. OCHOBHBIE TIONOKEHHUS.

57. DaKTOpbI, BIUAIONIME Ha CKOPOCTH TBEPAO(a3HBIX peaxkuui.

58. Mogens TBepaOGa3HBIX peakiuii mo Snnepy u ee ocHoBHBIE MonUbUKALMH.

59. MeTotbI aKTHBALIMH TBEPIBIX TEll.

60. @axrTopsl, BausOLME HA CTEeKJ1000pa30BaHue.

3.3. CamocrosTebHas paGoTa 06yuaouIerocs.

K()H!Hp()]lbi-lbl(:’ B80ORPOCHI onsn CAMOCMOAIMEAbHO20 UsyueHus.

1. Cnennduka XMMUM TBEPIOro COCTOSHHS KaK pasnena XuMHYECKOH HayKu.
O6uiMe OTIHYHUS CTPOEHHUS U CBOHCTB TBEP/ABIX BELIECTB OT ra30B H MKHKOCTEH.
Knaccuduxkauns tBepabix Bemects. CBsi3b XUMHH TBEPAOro TeJla ¢ APYrHMH
ob1acTAMH 3HaHHMS.

2. MuKkpo 1 Me30n0pHCTbIe TBepAble Tena. HuaKHe KpUCTaTbL

3. MeTauibl ¥ crutaBbl. IHTEpMeTaIMYeCKHE CoeMHEHNS.
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4. KpuCTanmel ¢ ydyacTveM BONOPOIHBIX H BaH-Aep-BaaJIbCOBBIX CBsizei. CynpamonekyispHbie
obpazoraHusl.

5. CoetHeHHs cO CIOUCTON cTpykTypoit. Coennuenus BHEAPEHHS U KJIATPaThl.

6. TBep}lbIe pacTBOpLI 3aMELIEHU, BHeIpeHUs M BbluMTaHMA. M3oBaneHTHoe M IreTepoBaJICHTHOE
3aMCIlCHHeE.

1. CTpykTypa kBasHKpHCTaIUIoB. Hecopa3mepHsie CTPYKTYpBI. CTPYKTYpa HIKUX KPHCTAJLIOB.

8. Baneunrnas 3oHa, 3alpelleHHass 30Ha, 30Ha [POBOJUMOCTH. MeTalibl | JUAJICKTPHKH.
CobcTBeHHBIE U IPUMECHBIE NOJ1YIPOBOIHUKH. DNeKTpOHHAs U JBIPOYHAs IPOBOLUMOCTb.

9. OOwme mnpejCTaBlIeHUs O MeTOJAaX pacyeTa 3OHHOI CTPYKTYpbl KpUcTalaoB. ['panuipl
MPHMEHUMOCTH 30HHOH MOJIEIIH.

10. Duddysus n camomuddyzus B TBepabIX Tenax. OCHOBHBIE MEXAHU3MbL camonuddyzuu.
11. [osepxHoCTh Kak AeheKT CTPOEHHS TREPIOIO Tea. IToBepxHOCTHAsI 9HEprus KpUCTaIIA.

12. Posb cooTHOMIEHHS 06BeM-TIOBEPXHOCTD B CBOHCTBaX TBeP/bIX Tes. Ob1He 0coBEeHHOCTH XUMHHU
TBEP/IbIX HAHOPA3MEPHBIX YaCTHLI.

13. Kuneruka ha30BbIX epexoioB.

14. Ponb 3apoxbimreoGpasoBanus B mpoueccax, CONPOBOXAAIOLHUXCA OOpa3oBaHHEM TBEPIBIX
nponykTos. Tepmoaunamuka hopMHpoBaHHs HOBOM (pa3bi.

15. Kpurnueckoe nepecellenye, KpUTHYECKHUIA pa3mep 3apozbiia. Kunetuka obpazosanus u pocra
3apobIIIIeH.

16. AKTHBHOE COCTOSIHKE TBEPAOro Teda. MeTonsl akTHBALHH TBEPBIX TeJl.
17. Kpucrannoontuyeckuii aHamus.

18. PentreHodnyopecueHTHBIH ananus.

19. Pentrenosckas abcopOLMOHHas CIEKTPOCKOMHS.

20. Opranuyeckue (yHKLHOHANbHblE MaTepHanbl. OCHOBHBIC THIBI M OGJACTH NpUMEHEHHS.
Buomarepuasibl.

@oHx  olEHOYHBIX MarepuanoB (DPOM) s NpOBEIEHHs.  aTTECTallMM  ypPOBHA
C(OPMUPOBAHHOCTH KOMIIETEHLMIA OOYYAIOMMXCA MO AMCLHILIHHE odopmiseTcss OTAENBHBIM
JTOKYMEHTOM.

6. YYEBHO-METO/IMYECKOE U HH®GOPMAILIMOHHOE OBECIIEYEHUE

JUCUMILTAHBI
6.1. KnurooGecneuennocrn
HaumeHoBanue nmuteparypbl: aBTop, Ha3BaHie, BUJ Ton KHHI'OOBECINEYEHHOCTh
VAT BRI BSIISGTED eda Hanuume B oiiexrporsom karanore I5C
OcHoBHas JIuTEepaTypa
1. Knotbko A.B. Xumus TBep/oro tena: yueGHoe nocobue 2006 1 mey. 7k3. B GubnuoTeke Bal'y
IUist By30B. — MockBa : AKajieMus
2. Tpetbsixos 10./1. Beenienne B xumuio TeproazHbix 2006 5 med. 3x3. B Gubnurorexe Bul'Y
MarepHaios : yyebHoe nocoGue /1 By30B. — MockBa,
MI'Y : Hayka
3. Beer A.P. Xumus teepaoro tena. Teopus u 1988 2 ney. 5K3. B 6ubnuorexe BV
npHiIoxeHHA: B 2 kH. — Mocksa : Mup
4. Xenneit, H. Xumus teepioro. — Mocksa : Mup 1971 | mmey. 9Kx3. B 6Gubnauotexe Bnl'y
HononHuTensHas IuTepatypa
1. Xappucon Y. Teopus Tepioro Tena. — Mocksa: Mup 1972 1 mey. 5k3. B Gubnuorexe Bal'Y
2. Jparo, P. ®usuyeckre MeToabl B XHMHH : B 2 T, — 1981 2 mey. k3. B Oubnuotexe Bul'V
Mocksa : Mup




13

6.2. UuTepHeT-pecypceni

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

X209 o Oy Bhihy L) 1o e

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AUCITMITIMHBI

,[[.TISI peain3alnHH JaHHOH AUCHHTIIMHBI HMEIOTCS CIielIHaJIBHEIE TNOMCEILICHUA O NpoOBEeACHHA
3aHATUH NPaKTHIECKOTO THIMA, AJIs CaMOCTOSTE1LHOH pa60Tbl 4 TaKKe TEKyLIero KOHTpOJIA H
HpOMe}KYTO‘-IHOH aTTeCTallHH.
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Pabouyio nporpammy cocrtaBmi gonenTt Kadeappl xumun, K.x.1. Yeprosa O.B.

QY

i

Penenzenr :
3A0 «BMT» renepanbuorii AUpeKTOop, K.T.H. [ToBopos A A.

\

[Iporpamma pacemotpena i og06pena Ha 3aceanmm Kaeaper

[Tporoxon Ne 10 0T 45.06.404 roxa. .
3asenyronuii xadeapoii a.x.H. mpod. Kyxtun B.A. /&/)Zd/

PaGouas niporpamma pacemorpena u omobpena |
HAa 3aC¢/IaHuH y4e0HO0-METOIMUECKON KOMHCCHIT HATIPABIICHSI

ITpotokon Ne g 0T 39.06.404) rona

[Ipejicenarens KOMHCCHH X, H. npod. Kyxrun KA. W
T
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JIUCT NEPEYTBEPKJIEHUS
PABOYEH IIPOI'PAMMBbI JAUCUUILIUHBI

Pabouas nporpamma o06pena Ha 20 /20 y4eOHbIH roja
IIpoTokon 3acenanus kadenpor Ne oT roga
3aBenyromnii kKadenpoi

Pabouas nporpamma oo6pena na 20 /20 yueOHbIit roga
[IpoTokon 3acenanus kadenpnt Ne oT roga
3aBenyrommii kadeapoii

Pabouas nporpamma ogo6pena Ha 20 /20 y4eOHBIiT roa
Ipotokon 3acenanus kapeapn Ne oT roja

3aBeylouuii kadeapoi
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JUCT PETUCTPALIUY W3MEHEHMWI
B pabouy1o NporpamMMy JMCLIMILTHHBI
«XHMUS TBEPZIOTO TEJIA»
0bpa3soBaTeNbHOI IporpaMMel HanpaBIeH:s OAroToBKH 04.03.0] «Xumusiy, HaTIPaBIIEHHOCT:

«XuMu4eckuti ananus, XumMuieckasn u KON0UYCCKAs DKCREPMUIA OKPYICAIOUeti Cpedbly

Howmep BHeceHbl H3MEHEHHS B 4acTH/pas/ielbl Hcnonuurens OcHoBaHue
H3MEHEHHA paboueii mporpaMmsl DHO (HoMep M maTa mpoToKona
3aceJaHus Kadenpni)
1
2
3aBenyloluii kadeapoii /

Hodnicn OHO



