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1. IEJIX OCBOEHMUS JUCITUTLINHBI

Llenpto OCBOEHMS IMCUMIUTHHBI «XHMHS TBEpIOTO Tela» SBISETCS MOHMMaHHWE CTYISHTaMU
B3aUMOCBSI3U CTPYKTYPhl U CBOMCTB TBEpABIX Tel U MCIOJIb30BaHME IOJYYEHHBIX 3HAHUH IS
pelICHNS KOHKPETHBIX HAyYHBIX W TIPaKTHYECKHX 3aJad, CBS3aHHBIX C pa3pabOTKOW HOBBIX
MaTepHalioB C 3a[aHHbIMH CBOMCTBaMM; O3HAaKOMJEHHE C COBPEMEHHLIMM TEHACHIMAMU U
NOAX0JaMH B XMMHUH TBEPIOTO Tela.

3amayu:

- OCBOCHHUE TCOPETUYECKHX MPEICTABICHHUI O CTPYKTYpE U CBOWCTBaX TBEPIBIX TeEJ;
- OCBOEHHE COBPEMEHHBIX METO/I0B HCCIIEJOBaHUS MaTEPHAJIOB;

- IOJIy4YeHHE NIPECTAaBICHHs O IPUMEHEHUU TBEPAbIX BEIECTB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Jucuunnvza «XuMHs TBEPIOTO TeNla» OTHOCHUTCS K 00S3aTeIbHON K YacTH.

3. INITAHUPYEMBIE PE3YJIBTATHI OBYYEHUS 110 JUCHUILIMHE
Ilnanupyemele pe3ynbTaTel OOyYeHHs IO JMCLHMIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMH
pesynbratamu ocBoenust OITOII (koMneTeHUUAMH ¥ HHIUKATOPaMHU JOCTHXESHHSI KOMIIETEHLIMHN)

®dopmHpyeMbie [MnaHupyemble pe3yabTaThl 00y4YeHHs IO JUCLUIIIHHE, B HaumeHoBauue
KOMITETECHIIHH COOTBETCTBHH C HHAUKATOPOM JOCTHXXEHHS KOMIIETEHIIUH OLIEHOYHOTO
(xoz, cozmepkanue Pesynbrater 00ydeHus o CpCaCTBa
KOMIeTeHIH) WHauKaTop JOCTIKEHHS KOMIIETEHLIUN ARG
OIIK-2 OIIK-2.1 3HaeT KJIaCChl | 3#aem HOPMbI TEXHHUKH Bormpocsl
Crniocoben ONAaCHOCTH  OCHOBHBIX  BpEJHBIX | OC30IIACHOCTH ¥ CBOX
MPOBOIUTE C XUMHUYECKHUX BEIIECTB U CTeleHb ux | NPaBHI C XHMHYECKUMHU

BEIIECTBAMH U pearcH-
TaMH, a Takxe ¢ Jabopa-
TOPHBIM 000pyIOBaHHEM;

COONIOZICHNEM | BO3NEHCTBHS Ha  OKPY’KAIOILYIO
HOPM TeXHHKH | cpeny; OOLIMe MpaBWia TEXHUKH
0e3 OmacHOCTH | GeszomacHOCTH nNpu  paboTe B

XUMHYECKHI nabopaTopuiX C OMacHBIMH XHMHU- Yaveen BPITIOIHATE
CTaHJapTHbIE  OMepaluH

3KCIIEPUMEHT, YECKHMHU BellleCTBAMH; - NpeUTaraeMbiM
BKJIFO4asi CHHTES3, OIIK-2.2 VYMmeeT NPOBOIMTE | yeronukam u HOpMaMm
aHajlu3, U3Y4CHHUEC | ycclieqoBaHus, BKJIKOYass CHUHTE3, 6e30IacHoCTH, YMETh
CTPYKTYpPbI ¥ aHaJli3, W3YyYCHHE CTPYKTYPhl U | peaiu30BaTh Hux B
CBOJWICTB BELIECTB | CBOMCTB BELIECTB M MaTepHAlloB, | 1aG0paTOPHBIX H

" MaTe€pHaJios, MPOLIECCOB € HX yYacTHEM C TE€XHOJIOTUYECKUX
MCCJIENOBAaHUE | COOJNIIOZCHUEM MPAaBUI M HOPM Tex- | YCIOBHAX;
TIPOLIECCOB C MX | HUKM 6e30MacHOCTH: Bnaoeem cnocoOHOCTBIO

y4acTuem OIK-2.3. Brageer | PAMCHATS OCHOBHbIE

C€CTCCTBCHHOHAYy4YHBIC
CIIOCOOHOCTBIO OLICHUBATh MPUYHHBI
< 3aKOHbI W  3aKOHOMEp-

BO3MOXHBIX — HAPYIICHUH — Hapa- | oo ol —-—
METPOB TEXHOIOTMIECKOTO NMPOLEC- | nuy apanyse nonyueHHBIX
ca, UICIIPaBHOCTb 00OpYyIOBaHUS MPU pe3yIIBTATOB.
MPOBENEHUH XHUMHYECKOTO 3IKCIIe-
pHMEHTa, O0e30MacHOCTh €ero Wc-
MOJIb30BaHUs, BO3MOJXHBIE PpHCKH;
HaBbIKaMU 0e30I1aCHOT0 oOpallleHus
C KHCIOTaMH, LIeJ0YaMH, JIETKO-
BOCIVIAMEHSAIOIUMHUCS JKUAKOCTIMU
W JApPYrAMH XHMHYECKMMH BellecT-
BaMH




[1K-4 IIK-4.1 Crangaptel, MeTonuku | 3naem METOBI Bomnpocsl
Cnocoben W WHCTPYKUHMH, ONpejelsionue | POBENeH s XUMUYec-
pa3pabatbiBaTh | nopANOK pazpaGOTKU M ohopMIeHHs | KOTO aHAlH3a pasiYHbIX
METOIUKH OTYETHOH  JOKyMeHTauuu  mo | PACTBOPOB, MaTepuaios 1
busuko- pe3yibTaTaM MCCIENOBaHUN U pa3- (‘)/6pa3u013 HBACIIHL,
S paBoTOK; Ymeem BBITIOJIHATH
XUMHYECKHUE aHaJTH3bI
METOJI0B aHaJIU3 IIK-4.2. VYmeer  BblOupaTh PA3THAHEIX MATCDHATOB 1
pacTBOpOB, METOMBbI, WHCTPYMEHTBI U 00opy- PacTBOpOB;
MaTepualoB M | noBaHUE AJIA MPOBENEHWA XUMHUYEC- | Biadeem cocoOHOCTBIO
MHEIX OOBEKTOB B | KOr0 aHANN3a; BbIOpaTh HaubGolee 3¢-
COOTBETCTBHHU C IIK-4.3. BnageeT coOBpeMeH- | GeKTHBHBIH METO] aHAIH-
TpeOOBAHUAMH | HBIMM ~ MeTOJaMM  ITIPOBEJCHHS | 33 B COOTBEICTBHE
TE€XHOJIOTHYECKON 3KCHEPUMEHTOB M HaOmIoJeHuil B | TPCOOBaHMAMM TEXHOJO-
JOKyMEHTalliil | oGmacTi NpodeccHoHanbHol jes- | THIECKOH JOKYMEHTAIHH.
TEJIbHOCTU
I1K-6 [IK-6.1 3HaeT ocHOBHI (u3MKO- 3naem mpaBUIla IPUEMKH, Bomnpocsr
XMMHYECKHX METOJOB  Hcclefo- | METOIBI  oTbopa  u
CriocobeH BaHMS OOBEKTOB  OKpyXKaromeif | IOATOTOBKH nmpob u
IPOBOJUTH cpersr; XHMHYECKHX 0Opa3sloB K
T1abopaTopHbIe K62, Vieer mpomssomrs aHaNM3y, M7 OLEHKH
HCCIICIOBaHwsl, 3KOJIOTHYECKOTO
aHAJTH3bI nabopatopHbie UCCIICROBAHN, | o, 1o g1us 06BEKTOB.
OTOGpaHHbIX Mpo6 | 33MEPBl,  AHATH3BL  OTOOPAHHBIX | y/1/00m IpoBOaUTH Nabo-
W o6pastos A | IPMPOIOHBIX  o0pa3uoB;  paccuu- paTopHBIE HCCIEIOBaHHUA,
OLIEHKH TeIBaTb  NIPCACTIBHO  NONMYCTHUMBIC | apanussl 0TOOpaHHBIX
skonornyeckoro | koHueHTpauuu  (IIIK) BpenH»BIX | mpo6 u o6pasuos
COCTOSIHUS BEILIECTB TEXHOTCHHOI'O XapakTepa; | Biadeem 6a30BBIMH
00BEKTOB paﬁoTaTb Ha AHaAJIUTUYECKOM | HaBbIKaMH HCII0JIb30-
n1abopaTopHOM 00OPYIOBAHUM; BaHUA COBPEMEHHOH aIl-
IIK-6.3 Buageer wetomamu | @PaTypbl Ipx  MpoBe-
[IPOBEIECHHUS sKoJoruyeckoro | ACHHAH HAYIHBIX HCCIE0-
BaHMH; MeToJaMu Oe3o-
MOHUTOpUHra

IaCHOIO oOpalieHHus ¢
XHMHYECKUMHU Mmare-
pHaraMHd C Y4eTOM WX
XUMHYECKUX U  (pusm-
YECKUX CBOMCTB.

4. OFBEM U CTPYKTYPA JJUCHUILJIMHBI

TpynoeMKocTh IMCHMILIUHBI COCTABIISET 2 3a4ETHBIX €UHHIL, 72 Yaca
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1. | Ctpykrypa TBEpIoro rena 8 1 |4 4 2
2 Croco6st omucaHus | 8 2 |4 4 ) PelTUHT KOHTPOJTB
CTPYKTYPBI TBEPABIX TEI Nel
3. | ®akTOopel, BAMAIONME Ha | 8 3-4 | 8 6 )
CTPYKTYPY TBEPIBIX TEI
4. | ledbexTnr CTPYKTYpHI | 8 5-6 |8 8 4 PelTHHT KOHTPOIIBL
KPHCTAIIIMYECKUX BEIECTB Ne2
5. | XuMmuueckue 8 7 16 6
peaKIuH TBEPIBIX 2
BEIIECTB
6. | MeTtozmsl 8 8 6 8 .
Pefitunr koHTpONB
HCCIIENOBAHUS 4 No3
TBEPJIBIX BEIECTB B
Bcero 3a 2 cemectp 36 36 3ayeT
Hamawe B nucniummae KIT/KP
HToro no mucnumimHe 36 36 3ayer

Couepmanne JIEKIMOHHBIX 3aHATHH 0 JUCHHILTHHE

Paznen 1. CtpykTypa TBepaoro tena.

Tema 1.

CrpykTypa TBEpIBIX Tell.
OTIIMYMTENBHBIE OCOOCHHOCTH H OOIIWE CBOMCTBA.

Kpucramnngeckue u amMopdHbIe BeIIeCTBa:
ITomumopdusm, wum3omopdusm. Crekia,

CTEKJI000pa3HOE COCTOSHHE BEINECTBA. 3aBUCHMOCTH CTPYKTYPHI TBEPIBIX TEl MATEPHUATOB OT
pa3IUYHBIX GaKTOPOB.

Paszen 2. Cnoco6bl OIIHCaHUS CTPYKTYPHI TBEPABIX TEL.

Tema 1.

Knaccuduxarms

CcIoco00OB  OIMUCAHUS

CTPYKTYPHI

TBEPABIX

BCIICCTB.

Kpucrammideckas pemeTka U 37IeMEeHTapHas s4eiika, OCHOBHBIE THIIbI KPUCTAIIMIECKHX PEIIETOK.
Metozsr miotHelmux ynakoBok. I'TIY u KITY. OcoGeHHOCTH MeTona IUIs ONMHCAHMS CTPYKTYPHI
MIOHHBIX COCIMHEHNH. DBTaKTHIECKHE CTPYKTYpPBL. THITBI MeXI0y3muil. MoNeKyISpHBIE CTPYKTYPBL
Meroz mpOCTPaHCTBEHHBIX MOJIH3IPOB.

1 Pacnipesienienre 00IIEro YMCIa YacoB, yKa3aHHBIX Ha MpakTHYeCKHe 3ausTus B YII, ¢ yaeTom yacos Ha KII/KP
? JlaHHBIA IYHKT BKIKOYAeTCMs B pabodyl0 MpOrpaMMy TOJNBKO TpH (OPMHPOBAHHH MPOMECCHOHAIBHBIX
KOMIIETEHLUH.




Pasznen 3. ®akTopsl, BIUAIOLIME Ha CTPYKTYPY TBEPABIX TelL.

Tema 1. Knaccrdukanus hakTopos, BIUSIOMNX Ha 06pa3oBaHHe CTPYKTYpHI TBEPIOro Tela.
CBSI3b CTeXHMOMETPMH M CTPYKTYphl. KoOpAMHAlMOHHBIe 4YHMCIa, BIMSHHE BaJEHTHOCTH Ha
CTPYKTYpY. THIIBI XMUYEeCKOH CBA3M ¥ KPHCTAUINYECKHX PELIETOK TBEPIBIX Tell.

VonHas CBi3b U HOHHBIE CTPYKTYphl. KoBameHTHas cBS3b M aTOMHble peLISTKA.
MeTannndeckas CBA3b M CTPYKTypa MeTalIoB. MoleKylspHble KpUCTATEL. BomopoiHas cBS3b.
PeanbHble KpHCTaLIBL

Tema 2. BrnsHue pa3sMepoB HacTHIl CTPYKTYpbl (aTOMOB, MOJIEKYN, HOHOB) Ha ee
obpasoBanve. KoBaneHTHBIi M HOHHBIA pauychl. 3aKOHOMEPHOCTH o0pa3oBaHUS HOHHEIX
CTpyKTyp. ~YpaBHeHue Canpepcona. Ilpaumo O-Kuda, mpaBumo 3smeKTpocTaTHYecKux
BaJICHTHOCTEH, MpPAaBUIO O COOTHOIIEHMM DaJMyCOB HOHOB B HOHHBIX CTPYKTypax. BameHTHOe
YCHUIIHE CBS3H.

OHeprus pelleTKd HOHHOTO KpUCTalla. YpaBHeHue BopHa u ypasHemme KamycTumckoro.
Tepmoxumuueckuii panuyc. ik Bopaa-T'abepa u TepMOXUMHYeCKHe pacyeTsl.

Paznen 4. JledbeKTsl CTPYKTYpbl KPUCTAUIMYECKHX BEIIECTB.

Tema 1. CosepiieHHble ¥ peajibHble KPUCTaLIBL IIpMYMHBI BO3HHKHOBEHMS nedeKToB
cTpyKTyphl. Kinaccudukauus nepekros. DneKTpoHHbIe JedeKThbl, N0TYIPOBOJHHKOBEE MaTepHalbl,
CBS3b CTPYKTYPHI U CBOICTB.

Tema 2. Autuctpyktyphbie nedektsl. Jledexrsi llloTtkn u ®penkens. Hecrexnomerpuyueckue
nebextsl. Knactepel u arperatsl. BimsHue ToYeuHBIX AedeKTOB Ha CBOWCTBA HEOPraHUYEeCKUX
BemectB.  TBepaple  Tema  co  CTPYKTYpHOH  pasynopsOYEeHHOCTHIO. CrpykTypsI
KpHcTaiorpadpudeckoro capura. JleekTsl yIaKoBKH.

Pazpen 5. Xumuueckue peakiiyu TBEpIbIX BELIECTB.

Tema 1. TepMonnnamMuyeckye OLEHKH BO3MOXKHOCTH NPOXOXKACHHSA. XHUMHUYECKUX peakiuii ¢
ydacTueM TBepAbIX Tel. Kimacch@ukalus XMMHYECKHX TIeTepOreHHBIX MpPOLECCOB C Y4acTHEM
TBepAbIX (a3. Peakuun Teepmas ¢asa — Teepmas dasa, Tepmas ¢asza - ras, TBepaas ¢aza -
KUAKOCTh. [IpuMepbl. OcHOBHBIE (GaKTOpBI, BIHSIOLIME HAa PeaKHUHOHHYIO CIIOCOBHOCTE TBEPABIX
Tell. Poib npumecedt u nedexroB. XuMHYeCKHe peakuuMM Ha TIOBEPXHOCTH. MeTobl yIIpaBIeHUS
Pa3BUTHEM MPOLIECCOB C Y9aCTHEM TBEPBIX TEIL.

Paznen 6. MeTons! HccieioBaHus TBEPIBIX BEIECTB.

Tema 1. Metoabl M3yueHHs KPUCTAJLUIMYECKOrO CTPOEHHS TBEPAbIX TelL. Wnentuduxanus
BEIIECTB 10 PEHITeHOrpaMMaM, peHTreHodas3oBbIH aHamM3. PeHTreHorpaduyeckoe HcciienoBaHne
MOHOKpPHCTAJLIOB, OOLIME MNPEACTAaBIEHHS O XOIe CTPYKTYPHOTo aHanmu3a. OCOGEHHOCTH U
BOSMOXKHOCTH ~ MeTOZOB.  [IpyrWe  MeTolsl  W3Y4eHHS CTPOEHHS  TBepHBIX  BEIIECTB.
Kpucramnoontuyeckuii anamus. CnektpanbHble MeTobl. MeTombl ONpeleNeHHs XHMUYECKOTO
cocTaBa. XHMHYECKHH OJIEMEHTHBIH aHamm3. MeToobl HcCeNOBaHMS MOBEPXHOCTH. MeTomsl
UCCIIEI0BaHHUS OIIMKHETO OKPY>KEHHUS aTOMOB.

Conep:xanue NpPaKTHYECKUX 3aHATHI 110 JUCHUNIAHE

Pasnen 1. CtpykTypa TBepaoro Teia.

Tema 1. CtpykTypa TBepabIX Tel. 3aBHCHMOCTH CTPYKTYPHI TBEDIBIX Tel MaTepHuaioB OT
Pa3IUYHBIX (PaKTOPOB.

Paznen 2. Cnioco6bl onucanus CTpyKTypsl TBEPABIX Tell.

Tema 1. Knaccubmkanms crocoGoB omucanus CTPYKTYpsI TBEpABIX BelecTB. MeTos:
IIOTHeHIHX ynakoBok. ['TIY u KIIY. MeTox mpocTpaHCTBEHHBIX TOIH3POB.



6

Paznen 3. ®akTopsl, BIUAIOIINE Ha CTPYKTYPY TBEPABIX Tell.

Tema 1. Knaccudukauus ¢akropos, BIMAIOIMX Ha 06pa3oBaHMe CTPYKTYphI TBEPIOro Tena.
THrer XUMUYECKOH CBA3M M KPUCTAIUTMYECKUX PEIETOK TBEPIBIX Tell.

Tema 2. BiusHue pa3sMepoB 4YacTHIl CIPYKTYphl (aTOMOB, MOJIEKY, HOHOB) Ha ee
obpasoBaHHe. 3aKOHOMEPHOCTH OGpPa30BaHMA HOHHBIX CTPYKTYp. IIPaBHIIO 3/EKTPOCTATHYECKHX
BaJICHTHOCTEH, IPAaBHIO O COOTHOLIEHWH DaJMyCOB HOHOB B HOHHBIX CTPYKTypaX. YpaBHeHUe
bopna u ypaBaenune Kanyctunckoro.

Paznen 4. JleeKThl CTPYKTYpHI KpUCTAIITHYECKUX BEIIECTB.

Tema 1. Ilpuunnbl BO3HUKHOBEHHS NedeKTOB CTpYKTyphl. Knaccuduxars Ie(hEKTOB.

Tema 2. Jledextsr Iottkm m @Dpenkens. HecTexnomeTpuueckue nedextl.  JledexTr
YTIaKOBKH.

Paznen 5. Xumudeckue peakiuy TBepIbIX BEILECTB.
Tema 1. Xumuyeckux peakiuii ¢ y4acTHeM TBEPABIX Tell. IIpumepsl. Pone mpumeceit u
AedekToB. XMMUYECKHe PeaKLMy Ha IIOBEPXHOCTH.

Paznen 6. MeTons! HccneoBaHus TBEPABIX BEILECTB.

Tema 1. MeTozb! M3y4eHns KPUCTAITMYECKOTO CTPOEHNS TBEPABIX Tell. MeTobl ONpeenenus
XUMHUYECKOro cocTaBa. XMMUYECKHH JIEMEHTHbIH aHamu3. MeToasl Mcclen0BaHHA MOBEPXHOCTH.
MeTonel nccnenoBanus GIMKHETO OKPY)KEHHUS aTOMOB.

5. OUEHOYHBIE CPEJCTBA /Il TEKYIIETO KOHTPOJI51 YCIIEBAEMOCTH,
ITPOMEKYTOYHOM ATTECTALIVIM 110 HTOT'AM OCBOEHUS TMCIIATLIAHEI
U YYEBHO-METOJIMYECKOE OBECIIEYEHHUE CAMOCTOSITETLHOM PABOTEI
CTYIEHTOB

5.1. Texymuii KOHTPOJIb yCIEBAEMOCTH
PeliTHHT — KOHTpOJIB 1.

BapuanT 1

1. Onniunre knaccuduKauyy MaTepHalIoB B XUMHH TBEPAOIO Tea.
2. OxapaKTepH3yHTe MOJIEKYISAPHbIE KPUCTAILITBL.

3. OcHOBHbIE OHATHSI 30HHON TEOPHH.

TectoBnBIE BOIIPOCHEI

1. Kakne $akTopsl BIAHSIOT Ha BeIHYHHY BHYTpPEHHEH SHEPIHI KpHCTalIa:
a) TN KPHCTAJUTHYECKOM PEIIETKU
6) 3apsn HOHOB
B) MEXHOHHBIE PACCTOSHUS
) BCe NMepevyrCIeHHbIE GaKTOpPhI
2. JInst Kakvx HOHOB CIIPaBeUIMBO [OHATHE «TEPMOXHMHYECKHUI paauycy:
a) KaTHOHOB
06) aHHOHOB
B) OIHO3apAIHBIX KATHOHOB
I) CJIOXHBIX aHHOHOB
1) CIOXHBIX aHHOHOB ChepHIecKoi GopMbI
3. Uto HaspIBaeTCA BHYTPEHHEH SHeprueil KpUCTAIUTHUECKO peLUEeTKuU:
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a) TeIUloTa 06pa3oBaHHUs | MO CIIOXKHOTO BENIECTBA U3 TIPOCTHIX BEIECTB
0) TennoTa 06pa3oBaHus | MOJIb CI0KHOIO BEILIECTBA U3 HOHOB
B) TeIUIoTa 06pa30oBaHMs | MO CIIOKHOTO BeIIeCTBa H3 HOHOB, HAXONALIMUXCS B
ra3oo0pa3HOM COCTOSHUM
4. Kaxue (akTopsl BIHSIOT Ha CTPYKTYPY KpHCTaJIa:
a) CTEeXUOMETPHS COeIUHEHUs
0) THI XUMHYECKOMN CBSI3U
B) pa3Mephl YaCTHII
) Bce MepedyncIIeHHbIe (aKTOPEI
1) HH OJMH M3 IEPEUUCICHHBIX (AaKTOPOB He BIHSAET
5. Menp nnactuyHee Boibppama. IToT GakT oOBSICHIETCS TEM, YTO
a) yOITHX METAIIOB Pa3iH4HOE IEKTPOHHOE CTPOESHHE
0) cymecTByeT pa3iuyne B KpaeBbIX IUCIOKALIUIX
B) Y HUX pasIMYHble KPUCTAUIANYECKUE PEIETKH

BapuanTt 2

1. OnuuuTe CTPYKTYpy CHINKATOB B KPUCTATINYECKOM COCTOSHUM.
2. Yto Takoe 3Heprys peIeTKH HOHHOTO KPUCTAILIA.
3. Kak cBs3aHa CTPYKTypa MeTaJJIOB C TUIIOM XUMHYECKOM CBA3M.

TecToBBIE BompoCH

1. DnemeHnTapHas syelika KPUCTaIINYECKOH CTPYKTYPHI IIPEACTaBIAET COBOIA:
a) OCHOBHOH CTPYKTYPHBIii 3]IeMEHT, 3 KOTOPOTO HOCTPOEH BECh KpHCTaLT
6) Haubolee YaCTO MIOBTOPSIIOMIMIACS U3 HECKOIBKUX JIEMEHT CTPYKTYpBI KpUCTaJLIa
B) D3JIEMEHT KpaeBOi QMCIIOKAILUU
2. KoopIMHallMOHHBIM YKCJIOM Ha3bIBACTCS:
a) YMCIIO MOBTOPAIOLIMXCS SIEMEHTOB B CTPYKTYpe KPHCTaIUIa
©) 4HCIIO IIOJOKUTENBHO 3apsKEeHHBIX HOHOB B 3JIEMEHTapHOU sueiike
B) YKCIIO OMIDKaHLINX COCEJHUX aTOMOB B yIIaKOBKE
3. IInoTHelmas yrakoBKa BO3HHKAET KOTIA:
a) XUMM4YecKas CBf3b 00/aaeT HEHAMPaBIEHHOCTHIO
0) XuMHYecKas CBSA3b 00NanaeT HaNMpPaBIeHHOCTHIO
B) XHMHYeECKas CBA3b THOPHIM3UPYETCS MO MEXAHU3MY spd
4. Ha KpUCTaITMYeCKyI0 CTPYKTYPY KEPAMUKH BIIHSIOT:
a) BEIMYMHA IEKTPUYECKUX 3apsAN0B KATHOHOB U aHHOHOB CTPYKTYpBI
0) OTHOCHTENBHBIH pa3Mep KaTHOHOB M aHHOHOB CTPYKTYpHI
B) 00a 3THX (haKTopa OMHOBPEMEHHO
T) HM OZIHH U3 3TUX (HaKTOpOB
5. ®mooput (Ca*?) umeet cTpykTypy:
a) TpaHelleHTPHPOBAHHYIO CTPYKTYPY, B KOTOpOil HOHBI F~ HaxonsTcs B BEpIUMHAX U
LEHTPaX TIpaHeH, B OKTa3APHYECKUX ITYCTOTaX KOTOPOi pacronoxKeHsl HoHbl Ca'?
0) artom Ca HaXxoOWTCS BHYTpH Ky6a, 06pa30BaHHOIO BOCEMbIO ATOMaMH dTopa

B) uoHbI Ca™ pacronoskeHsl B BOCBMH yIiiax Kyba, a nonsl F~ pacrnonoxensl no neHTpam

LIECTH TpaHer
PeHTHHT — KOHTPOJB 2.
Bapuanr 1

1. TlpuuMHEl BO3HHKHOBEHHUS 1e(EKTOB B KPUCTAILTMIECKUX TENax.



2. JIucroKaIum.
3. O6bemHbIe neheKThI.

TecToBble BONPOCHI

1. IlpaBuino FOM-Posepu onpenenser:
a) KOOPIMHALMOHHOE YHCIIO HeMeTallla B CTPYKType
0) 3aBHCUMOCTb 31EKTPONPOBOIHOCTH TBEPAOLO TeNa OT TeMIEPATyphl
B) TaKOro MpaBHJIa He CYIIECTBYET
2. B TepMuHax TeopuM IIOTHEHLINX YIIAKOBOK CTPYKTYpa ajMa3a OIHCHIBAETCS KaK:
a) T'IK - rpaHenieHTpHpOBaHHasi KyOUYecKas yaKoBKa
6) crnoucras CTpyKTypa
B) JIHHEHHas CTpyKTypa
3. Ilonumopdusm — sto:
a) KOrJa BELIECTBO CYIIECTBYET B HECKOIBKHX KPHCTALTMYECKHX hopMax
0) XMMUYECKMHi S]IEeMEHT CYILIECTBYET B BHE HECKOIBKHX MPOCTBIX COEAMHEHHUI
B) XMMHYECKHH 3]IEMEHT TpH 06pa3oBaHHH COEAMHEHHIl C KHCIOPOIOM MPOSIBISET
IIEPEMEHHYIO BaJICHTHOCTD
4. JIns KpUCTAIIOB XapaKTEPHBI:
a) aHM30TPOIHOCThL CBOMCTB M PEe3KO BHIpaXXCHHas TEMIIEpaTypa HePexXoa B KUIKOE
COCTOSIHHE
6) H30TPONMHOCTE CBOMCTB U Pe3KO BHIPaXKEHHAS TEMIIEPaTypa IePeXoa B KHIKOE
COCTOSIHHE
B) MH30TPOIHOCTH CBOMCTB M HEKOTOPHIH HHTEpPBaJ TEMIIEPATYP IEPEXOMa B KHIKOE
COCTOSIHHE
5. AmopdHBIe BelecTBa:
a) M30TPOIHBI
6) aHM30TPONHBI

BapunanT 2

1. Onmumure neheKThl IBHKEHMS.
2. Yo Takoe miockue AepeKTbl KPHCTALINYECKUX CTPYKTYP.
3. Incddysus B kpuctaiax.

TecToBBIE BOIIPOCHI

1 K amopdHBIM BemecTBaM OTHOCST:
a) JMCIepCHbIE CUCTEMBI, METALIbI, I'a3bl
0) IWcnepcHbIe CHCTEMBI, TIONHMEDHI, CTEKIT006pa3HEIe BEleCTBa
B) MOJUMEPbI, CUTAILIBI, METAJLIbI
2. K aMop(hHO-KpHCTaIIMIECKUIM BELIECTBAM OTHOCST:
a) rpadur
6) Oponza
B) dapdop
I) IMHK
3. B xnaccudukanuu nedexros no Ban-BropeHy Toyeunble qeeKThI 3T0:
a) HYJIbMEpHBIE
6) omHOMepHbIe
B) IBYMEpHEBIE
I) TpeXMepHbIe
4. ledextsl Ppenkens u LIoTTKH OTHOCATCS K:



a) TOYEYHBIM
0) nUHEHHBIM
B) MOBEPXHOCTHBIM
I) 0OBEMHBIM
5. JIucoKaiuyu OTHOCATCS K:
a) TOYeYyHbBIM AedeKTam
©) nuHEeHHBIM qedekTaMm
B) IIOBEPXHOCTHBIM JedeKTaM

PeiiTuHr — KOHTpOASB 3.

Bapnanr 1

1. OcHOBHBIE MPHHIUITBI TOCTPOEHHS TUAarPaMM COCTOSIHHS reTepOTreHHBIX CHCTEM.
2. Poct kpucTaLios.

3. MeTonb! aKTHBALMK TBEPABIX Tell.

TecToBsIe BOMpOCH

1. Teepaoda3sHble MpoLECCH MOTYT OBITH:
a) TOJBKO TOMOTe€HHBIMHU
6) TONBKO reTeporeHHBIMH
B) BO3MOXXHBI KaK TOMOT€HHBIE, TaK H F€TEPOreHHbIE TIPOLIECCHI
2. Ilponykt TBepAO(HA3HOTO MPEBpAILEHHs MOXET OTIMYAThCS OT HCXOMHOM (asbi:
a) cocTaBoM (IIpH COXpaHEHHH KOOPHHALIUH aTOMOB B pelleTKe)
6) cTpyKTYypoii U a30BBIM COCTABOM
B) KpHMCTA/UTMYECKOH CTPYKTYpoii (KOOpAHHALKMEH aTOMOB B pellIeTKe)
r) BCEMH [EPEYHCIICHHBIMH IIPU3HAKAMHU
3. Ilo MexaHM3My NPOTEKAIONINX TIPOLIECCOB TBEpAO(asHble NPeBpalleH s IOAPa3AeNsIOTCS Ha:
a) auddysuonHsle u 6e3audPy3HoHHbIE
0) KOrepeHTHBIE U HEKOTEPEHTHEIE
B) JaKTallUOHHBIE U 3KCTPY3HOHHBIE
4. BusteT 11 COCTOSHUE KPUCTAITMYECKOH PEMIeTKH Ha PEeaKLHOHHYIO CTIOCOGHOCT TBEPIBIX Tel?
a) BIMSET
0) He BIHAET
B) BIMseT JIUIIb NpH TeMnepatype Beime 1000K
5. AKTHBHOE COCTOSIHHE TBEPIBIX Tell XapaKTepU3yeTCs:
a) HaJM4MeM HEpPaBHOBECHBIX Je(EKTOB
6) orcyrcTBHEM HedeKTOB
B) HaIM4HEM TOJIBKO HyTbMEpPHBIX JAe(GEKTOB

Bapuanrt 2

1. 3aponbinieobpazoBanue B TBepaoda3HbIX CUCTEMAX.
2. Pone muddysuu B TBepaOda3HBIX peaKIusX.
3. TeepnodasHsle npeBpaliieHus 6e3 U3MEHEHHUs COCTaBa.

TecTtoBble BOIIPOCEL

1. BimsieT nu iucnieprupoBaHue Ha CKOPOCTH TBEPAO(A3HBIX IIPOLECCOB?
a) BIHAET
6) He BIuAET
B) BJHMSET TOJBKO COBMECTHO C MUHEpaIH3aLHeit
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2. Ha ckopocTh TBepIoGha3HbIX peaKIyii BIUSIET:
a) TemIeparypa
©) naBneHue
B) COCTaB 'a30BOii Cpe/bl
) BCe NMepednCIeHHbIe (aKTOpPbI
3. ®a30BbIM IEPEXOOM BTOPOI'O POJia He ABJIAETCS:
a) mepexop ciuiaBa Cu — Zn U3 ynopsiIOYeHHOTO B Pa3ynopsiiOYEHHOE COCTOSIHUE TBEPAOTO
pacTBopa
6) mnepexon antudeppomarnetrka (MnO) B mapamMarteTuk
B) IepeXoJ TMTaHaTa GapHs U3 TeTparoHalbHOH MOAHGHKALMHU B Kybuueckyo
(HecerHeTO3IEKTPHK)
I) Mepexoj XONeCTePUIXIIOPHAA U3 KUIKOKPUCTAIUINIECKOTO COCTOSHHS B OOBIYHYIO
KHUIKOCTh
4. [puMepoM TOIOXUMHUYECKOM peaKLUU SIBIAETCS:
a) AgC04=2Ag+2CO;
6) Pb(CH3COO); + H,O = PbOH(CH3COO) + H;COOH
B) Pbnap + Smap = PbSnonukp
5. KuneTtnyeckoe ypaBHenue x = Kt% (rae X — KOIHYECTBO 00pazoBaBIIerocs MPOIyKTa, t — BpeMs
K — KOHCTaHTa CKOpOCTH peaKiiii) oNKMChIBaeT KHHETHKY peakuuu A + B =AB. Kaxoe 13
YTBEPXKIECHHUH HEBEpHOE?
a) TOKa3aTelb CTENEHH %2 yKa3bIBA€ET, 4TO TUMHTHPYIOLIEH CTafuell peaKIiy sSBIseTcs
nudPysus
6) xoncranTa K 3aBHCHT OT TeMmepaTyphl poliecca
B) JMMHTHPYIOIIEH CTaJHeH sSBIseTcs 3apoabIlIe06pa3oBaHue
I) KOHCTaHTa CKOPOCTH 3aBHCHT OT CTETIEHH UCTIEPCHOCTH PEeareHToB

2

5.2. IlpomesxyTo4HAasi ATTECTANMSA 10 UTOTaM OCBOEHHS TUCLIUATIIHHEI
Konumponwsnvie gonpocet 0151 nod2omosku OK3UMEH).

. XuMusl TBEPIOTO TeNa, Kak HayKa: Le/H, 3a1auu.

- CrekioobpasHoe cocTosHue BelecTBa. MeXaHU3M, YClOBHS H PHIHHEI obpa3oBaHusl.
- Kpucramnnyeckue Bemectsa. PopMsl CyIECTBOBaHHS B IPHPOLE.

. [Ipunnvnuanensie pasnuyus gedexros Ppenkerns u LLoTTky.

. OTnuKTENbHBIE 0COOEHHOCTH KPUCTAITMYECKUX BELIECTB.

. XHMHYECKHH COCTaB CTEKOJI, BIMSHHE HA CTPYKTYpY.

- XvMHsl TBEPIOrO TeNa KaK NPHUKIafHas HayKa, 00beKT, IPEAMET ¥ METO/bI HCCIIeOBAHHSI.
. OTnnYnTEIEHBIE 0COOEHHOCTH aMOP(HEBIX BEIIECTB.

- BrimxHui ¥ nanbHUE NOPSAIOK, BIUSHHE Ha CTPYKTYpPY TBEPAOrO BELIECTBA.

- B3anMocBs3s BHYTpeHHel SHepriu U CBONCTB KPHCTATHIECKOTO BEIECTRA.
. PaKTOpBI, BIUSIOIIME HA CTEKI000pa30BaHHe TBEPABIX BELIECTB.

- Kuciopon MocTHKoBBIH U KOHIIEBO, BIHSHHE HA CTPYKTYPY CTEKIa.

. OyHaMeHTalbHas 3a1a4a XUMUH TBEPOTO TeJa.

. Knaccudukanms TBepasix ten.

. Kpucrannudeckue u amopduble TBepaple Tena.

. IIpuponiHble KaMeHHbBIe MaTepUaIbl.

. CTpyKTypa CTeKolI: TeOpUH, CBA3b C COCTABOM.

. XaJbKOT€HUIHbIE CTEKIIA.

. Metannuyeckue crekia.

. MeTozs! HicclleIoBaHHUS TBEPABIX HEOPTaHUYESCKHX BEIIECTB.

. Tepmuueckuii ananus.

. Jludpakins peHTreHOBCKUX TTydeit.

O 00 1 O\ L W N =
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23. KoBaJIeHTHBIi pagunyc.

24. BiusHue CTPYKTYphl KPHCTAIMYECKUX BEILECTB Ha UX CBOMCTBA.

25. Crpykrypsi ¢ KITY u ¢ TTIV.

26. QakTOpbI, BIMAIOLIME Ha BeTHYUHY BHYTPEHHEH HEPIUM KpHCTalla.

27. BniusHME CTPYKTYpbl aMOPHBIX BELIECTB Ha MX CBOHCTBA.

28. Uzomopdusm, nonumopdusm. IIpumepsl.

29. MonudukaTopsl, HX BIUSHHE HA CTPYKTYPY U CBOICTBa CTEKIa.

30. BHyTpeHHss 3HEprus KPUCTAUIMYECKON PELIETKH.

31. TlonATHe «TepMOXHMHYECKUH Paquyc» HOHA M €T0 NPUMEHEHHE.

32. ®aKTOpBl, BIUSIOIINE Ha CTPYKTYPY KpHCTaLIa.

33. Ilukxa bopna — I'aGepa.

34. AHTUCTPYKTYpHbIE NeDEKTHI.

35. Hecrexuomerpuueckue ne(eKThl.

36. CobcTBeHHbIe AeeKThl KPUCTAUIMYECKUX BELIECTB.

37. TepmoauHaMU9ECKHe NPHIHHEI 1e(PEKTHOCTH pealbHBIX KPHCTAIHYECKUX BELIECTB.
38. Bo3MOXKHOCTH U HelOCTaTKH ypaBHeHHs KamycTHHCKoro.

39. BaneHTHOE ycUiIHe CBS3H.

40. [IpuyunHa pasnu4Kii HOHHBIX PaJHYCOB IO KIACCHYECKON M COBPEMEHHOM LIKAIaM.
41. Ha npumepe ypaBHeHus BopHa — Maiiepa nepeunciuts ¢akTOpbl, BIHSIOLKE HA SHEPruio
KPHUCTaJUIN4ECKOH pelleTKH.

42. OcoOeHHOCTH COOCTBEHHBIX Ne(GEKTOB KPHCTANIUYECKUX BEIIECTB.

43. Ilpasuino da3s. OnHO-, ABYX- U TPEXKOMIIOHEHTHBIE IHATPAMMBI COCTOSHHSL.

44. ®a30Bble Nepexobl IEPBOr0 U BTOPOTo poa.

45. XapakTep BIUsHHAS NUCIOKALMH B KPUCTaNIe Ha MEXaHHYECKHE CBONCTBA TBEP/IbIX TellL.
46. OcoGeHHOCTH NpeBpallleHHi B TBEPABIX Teax.

47. TepmonrHaMuKa TBepaoGha3HbIX MpEBpalCHHIA.

48. 3aKOHOMEPHOCTH 3apOJbILIe00pa3OBaHus B TBEpA0(a3HbIX CHCTEMaX.

49. OcHOBHBIE TEOPHHU POCTa KPUCTAJLIOB U3 PacTBOpa.

50. OcHOBHbIE CTaJHH POCTa KPUCTAILIOB U3 PacTBOpA.

51. KuneTuueckuit pexuM pocta KpUCTAJLIOB.

52. Inddy3noHHBIH peXUM pOCTa KPUCTAILIOB.

53. 'omoreHHBIe $ha3oBble MpeBpalleHHs (CIIHHONANBHBIN paciia TBEPILIX PACTBOPOB).
54. TeepaodasHele peakuu, TMMUTUPYeMble T y3uei.

55. TeepnodasHsle MpeBpalleHUs 63 H3MEHEHHs COCTaBa.

56. Kunetuka TBepodasHbix peakiuii. OCHOBHBIE MOTOKEHUS.

57. ®akTOpHl, BIUAOIINE Ha CKOPOCTh TBEPAO(A3HBIX PEAKLIUH.

58. Mozenb TBepaodasHbIX peakiuii o SIHAepy U ee OCHOBHBIE MOAM(UKALIHUN.

59. MeTop! aKTHBAIHH TBEPIBIX TeEIL.

60. ®akTOphl, BIUAIOLIME HA CTEKI000pa3oBaHMyeE.

5.3. CamocTosiTeIbHAs pad0oTa 00yYar0OMIerocs.

KOHmpO.Hbele B0NPOCHL OJIs1 CaMOCMOSIMENbHO20 U3YHEHUA.

1. Cnien¢rixa XMMUM TBEPAOTO COCTOSIHHSA KakK pa3jena XMMUYECKOH HayKH.
OOImue OTINYHS CTPOSHHUS U CBOUCTB TBEPABIX BELIECTB OT I'a30B U JKUIKOCTENA.
Knaccuduxkanus tBepapix Bemects. CBA3b XMMHU TBEPAOrO Tejla C APYTHMH
obnacTsIMu 3HAHHUS.

2. MHUKpO K ME30NOPHCThIE TBEPAbIE Tena. JKuaKue KpUCTaILIbL.

3. Metannsl u cnnaBbl. IHTepMeTainueckue CoeAMHEHHUS.
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4. KpucTta/iel ¢ yJacTHeM BOJOPOJHBIX M BaH-Jep-BaalbCOBBIX CBS3eil. CynpamonexynsapHsie
obpazoBaHus.

5. CoeuHeHHs O CIOMCTOH CTPYKTYpoit. CoeMHEHHs BHEAPEHHUS U KJIaTpaThl.

6. TBelebIe pacTBOpbI 3aMEUICHUs, BHEAPEHHUSA U BBIYMTAHMS. WzoBaneHTHOE U T CTEPOBAJICHTHOC
3aMCIICHHEC.

7. CtpykTypa KBasukpuctanios. HecopasmepHsie cTpykTypsl. CTPyKTYpa KHIKHAX KpPHCTAJLIOB.

8. BanenTtnas 30Ha, 3alp€lli€HHas 30Ha, 30Ha IPOBOAUMOCTH. Metannel u JAUBJIEKTPUKH.
CoOcTBeHHbIE U IPUMECHBIE OJIYIIPOBOJHUKU. 3JIGKTPOHHaﬂ M ABIpOYHasA NpOBOAUMOCTE.

9. OOmme mnpeiacTaBlIeHHS O MeTOJaX pacyeTa 3OHHOM CTPYKTYPhl KpHMCTailI0B. [ paHuiisl
NPUMEHHMOCTH 30HHOM MOJIEJIH.

10. TIuddysus u camonuddysus B TBepasix Tenax. OCHOBHBIE MEXAHU3MBI camonuddyzuu.
11. TloBepxHOCTH Kak fAe)eKT CTPOEHUs TBEPOTO Tela. IToBepxHOCTHAs 3HEPrHs KpUCTAITA.

12. Posib cooTHOIIEHUS 06BEM-TIOBEPXHOCTE B CBOMCTBAX TBEpABIX Tell. OBIIHe 0COBEHHOCTH XUMHH
TBEPAbIX HAHOPAa3MEPHBIX YaCTHII.

13. KuneTuka ¢a30BbIX IIEPEXO/IOB.

14. Pone 3apoxbiireoOpa3oBaHHs B MNpOLECCAaX, CONPOBOXKAAIOLIMXCS o0pa3oBaHHEM TBEPABIX
nponyKToB. TepmonyuHamuka popMUpoBaHus HOBOH (ha3bl.

15. Kputnyeckoe nepecelilenye, KpUTHYECKUi pasMep 3apobiia. KuneTrnka 00pa3oBaHUs U pocTa
3apOJBIILIEH.

16. AKTHBHOE COCTOsHHUE TBEPIOro Tena. MeTo/bl aKTHBAIMH TBEPABIX TelL.
17. KpucramnoonTuueckuii aHamms.

18. PenTreHodyopeclieHTHBIN aHaTH3.

19. PentrenoBckas abcopOLMOHHAs CTIEKTPOCKOIHS.

20. Opranuyeckue (yHKUHOHANbHbIE MaTephanbl. OCHOBHBIE THOBI M O6JACTH IpUMEHEHHs.
buomatepuansi.

QoHI  oUeHOYHBIX MarepuanoB (®OM) 1A TPOBENEHHS  ATTECTAIMM YPOBHS
CHOPMMPOBAHHOCTH KOMIIETEHIMI OOYHaIOIMXCS IO AMCIUUILIMHE odopMIIseTCcs  OTAEIbHBIM
JOKYMEHTOM.

6. YHEBHO-METOJUYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYEHUE

JMCLUILINHBI
6.1. Knuroo6ecneyennocrn
HaumeHoBanye THTEpaTyphl: aBTOp, Ha3BaHHE, BUJ Tox KHUI'OOBECIIEYEHHOCTbD
H3/aHu, H3JaTeNECTBO HEARHHA Hanugue B 31eKTpoHHOM KaTtanore D5C
OcHoBHas J1uTEparypa
1. Knotbko A.B. XuMus TBep/Ioro Tena: yaebHoe ocobue 2006 1 ney. 3k3. B 6ubnuoreke Bnl'Y
U1 By30B. — MockBa : AKagemus
2. Tpertssixos FO.]Jl. BeesneHue B XUMHIO TBEpI0(a3HBIX 2006 5 med. 7k3. B 6ubnuoreke Bal'Y
MaTepHaoB : yuebHoe nocobue Uist By30B. — MockBa,
MI'V : Hayka
3. Becr A.P. Xumus tBeproro tena. Teopus u 1988 2 mey. 3K3. B 6ubaunorexe Biul'Y
NIpuJIoXkKeHHs: B 2 KH. — Mocksa : Mup
4. Xennei, H. Xumus tBeporo. — Mocksa : Mup 1971 1 mey. »k3. B 6bubmmoreke Bal'y
JlonoHMTeNbHAS JINTEPATypa
1. Xappucon V. Teopus TBepzoro Tena. — Mocksa: Mup 1972 1 mey. 5k3. B 6ubnuoreke Bal'Y
2. llparo, P. ®u3nueckne METOIBI B XUMHUH : B 2 T. — 1981 2 meu. 3k3. B oubnuorexe Bnl'yY
Mocksa : Mup
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6.2. UuTepHeT-pecypcnl

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

L0 NN R W

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUILINHBI

I[JIH peaiur3anuu JIaHHOW JUCLHUIUTHHBI UMEIOTCS CII€ENHAJIbHBIC IIOMCILECHUSA I NIpOBEACHHUA
3aHATUH MIPaKTUYECKOro THUIIA, AJIsI CaMOCTOSITEIbHOHU pa6OTbI, a TAKXE TEKYIIEro KOHTpPOJAd U
HpOMe)KyTO‘{HOﬁ aTTeCTallMH.
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Pabouyro mporpammy cocraBmi foueHT Kadeapsl xumuH, k.X.H. Yeprosa O.B. %

Penensent | /%_)
3A0 «BMT» reHepasbHBIi AUPEKTOP, K.T.H. [Tosopos A.A. L
[Iporpamma pacecmoTpeHa u 0106peHa Ha 3acenanuy Kaeapsl /
ITporoxon Ne 10 or _48.06.404 rona.

3apenyromuit kadenpoit a.x.H. npod). Kyxtun B.A. /%JM

Pabouas nporpamma paccMoTpena u oxodpeHa -
Ha 3ace/[aHnH yIeOHO-METOJUIECKON KOMUCCHY HAIIPABJICHUSI

IIpotokor Ne 10 oT 45.06.404) roma
IIpencenarens komuccun 1.X.H. npod. Kyxtun B.A. W
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JIMCT IIEPEYTBEPXJIEHUS
PABOYEN ITPOT'PAMMBbI JUCLUATLIAHBI

Pa6ouas nporpamma ono6pena Ha 20 /20 y4ebHbIH roga
IIpoTokon 3acenanus kapenprl Ne oT roma
3aBenyronmii kapenpoi

Pa6ouas nporpamma ono6pena Ha 20 /20 yueOHBIN rofa
Ipotokon 3acenanus kadenper Ne oT roja
3aBenyromuii kadenpoi

Paboy9as nporpamma ono6pena Ha 20 /20 y4eOHBI rona
IpoToxon 3acenanus xadeapsr Ne oT roaa

3aBemyromuii kadeapoi
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JIMCT PETUCTPALIMU UBMEHEHUI
B pabouyIo MporpaMMy JUCLUIUIHHBI
«XHMUS TBEPJIOTO TEJIA»
0bpa3oBaTesIbHOMN NPOrpaMMBI HallpaBlieHus MOATOTOBKH 04.03.01 «Xumusy, HarpaBJIeHHOCTE:

«Xumuyeckuii AHANIU3, XUMUYECKAS U DKOJOCUHYECKAS] SKCnepmusa Opr.)I('aIOllleil cpedbz»

Howmep BHeceHbl H3MEHEHUSs B 4acTH/pas/eibl Hcnonuurens OcHoBaHue
M3MEHEHHS paboueii mporpaMMsl 10)%(0) (HOMep U naTa MpOTOKOJIa
3acefanus kadenpoi)

3aBenyromuii kadeapoit /

Toonuce DHO



