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1. IIEJIX OCBOEHUS JUCITATLTUHBI

HeJ’IBIO OCBOCHUS NUCLMIUIMHBI <« XUMUS TBEPAOTO TElIa» SABIACTCA IMOHHMaHHE CTYACHTaMH
B3aUMOCBS3U CTPYKTYPHI U CBOMCTB TBEPAbIX TE€II W HCHOJIb30BAHHUE IIOJYYEHHEBIX 3HAaHUH 17
pCIICHHSI KOHKPETHBIX HAY4YHBIX M TIIPaKTHYECKHUX 3ajJay, CBS3aHHBIX C pa3pa60TKoifI HOBBIX
MaTe€puajIoB C 3aJaHHBIMHU CBOﬁCTBaMH; O3HAaKOMJIEHHE C COBPEMCHHBIMU TEHIACHLUSIMHA MU
NoAXo4aMH B XUMHWHU TBEPAOIO Tea.

3amayu:

- OCBOSHHUE TCOPETHYECKUX MPENCTABIEHUH O CTPYKTYpe U CBOMCTBAX TBEPIBIX Tell;
- OCBOEHHE COBPEMEHHBIX METOJOB HCCIIEI0BaHUS MaTEPHAIIOB;
- IOJIy4YEeHHUE NPEICTaBIEHUs O IPUMEHEHUH TBEPIBIX BELIECTB.

2. MECTO JMCIHUIIVIMHBI B CTPYKTYPE OIIOII
Hucuvninaa « XMMHS TBEPAOTO Tella» OTHOCUTCS K 0043aTeIbHON K 4acTH.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS IO JUCLHUILINHE

Ilnanupyemble pe3ynbTaThl

oOy4eHUs 0O AMCLUIUIMHE,

pesynbTatamu ocBoenust OIIOIT (koMneTeHUMAMY ¥ HHAMKATOPaMH JOCTHXEHHS KOMIIETEHITHH)

®@opmupyemMbie [Inanupyemble pe3ybTaThl 00y4eHHUs N0 AUCLUILIMHE, B HaumeHoBanue
KOMIICTEHIIUH COOTBETCTBHH C HHAHKATOPOM JOCTHKEHHS KOMIICTEHIIHN OLICHOYHOTO
(xox, comepxanue Pe3ynpTaTe! 00ydeHus mo cpencTsa
KOMIICTEHIIHH) WHINKATOp NOCTHXEHHS KOMIIETEHIMH J—
OIIK-2 OIIK-2.1 3HaeT KJIacChl | 3naem HOPMBI TEXHHKH Bomnpocsl
Crocoben ONaCHOCTH  OCHOBHBIX  BpeIHBIX | O€30macHOCTH M CBOX
IIPOBOJIMTE C XMMHUYECKHX BELIECTB U CTENEHb X | PABWI C XMMHYICCKHMH
COOJIIONCHHEM | BO3NEHCTBMS Ha  OKpykKaroulyjo | BCIICCTBAMH M  peareH-

HOPM TE€XHUKH
0e3 omacHoCTH
XUMHYECKUH
3KCIEPUMEHT,
BKJIFOYAs CHHTES,
aHallu3, u3y4eHue
CTPYKTYpPHI U
CBOMCTB BEIIECTB
¥ MaTepHaJoB,
HCCJIeIOBaHUE
IIPOIIECCOB C HX
y4acTHeM

cpely; oOmMe mpaBWiIa TEXHUKH
OezomacHocTM npu  pabore B
1a00paTOpHAX C OMACHBIMH XHMMH-
YECKUMH BeEIlleCTBaMU;

OIIK-2.2 VYmeer
UCCIEeIOBaHMUS, BKJIIOYasg CHHTE3,
aHajM3, H3y4eHHE CTPYKTYpHl H
CBOMCTB BELIECTB M MAaTEepUAJIOB,
IPOIIECCOB € HMX YYacCTHEM C
COOJIIOfICHUEM TIPaBUIl U HOPM TeX-
HHUKH 0€3011aCHOCTH;

OIIK-2.3. Bnaneet
CIIOCOOHOCTBIO OLICHUBATEH TIPUYHMHEI
BO3MOXXHBIX  HapylwleHMH  mapa-
METPOB TEXHOJOI'MYECKOTo Mpoliec-
ca, HCIIPaBHOCTb 000PYIOBaHHUS IIPH
MPOBEICHUH XHMHUYECKOIO »JKCIIe-
pUMeHTa, 0e30MacHOCTL €ro uc-
TOJIE30BAHUS, BO3MOXXHBIE PHCKH;
HaBbIKaMM 6€30M1acHOTO OOpalleHus
C KHUCIOTaMH, IIeJoYaMH, JErKo-
BOCIUIAMEHSAIOIIMMUCS KUJIKOCTIMU
W JpYTUMH XHUMHYECKHMH BELIECT-
BaMH

MIPpOBOOUTH

TaMH, a Takxe c Jjabopa-
TOPHBIM 000pyIOBaHHEM;
Ymeem BBITOJIHATh
CTaHJapTHBIE  OIEpalliH
I10 npeajiaraeMbiM
METOAMKaM M HOpMam
0e30I1acCHOCTH, YMETh
pean3oBaTh HX B
71a60paTOPHBIX 3¢
TEXHOJIOTHYECKUX
YCIIOBHSX;

Bnaoeem cnocoGHOCTBIO
NIPUMEHATh OCHOBHEIE
€CTECTBEHHOHAYYHbIE
32KOHbl M  3aKOHOMeEp-
HOCTH XUMHYECKOH HayKH
IIPH aHAJTU3€E MMOJTYYEHHBIX
pe3yIbTaToB.

COOTHECEHHbIE C MIaHMPYEMBIMHU




IIK-4 I1IK-4.1 Cranpaptel, MeTonuku | 3naem METOJIEI Bonpocst
Cnocoben M HHCTPYKUHMH, OMpeHeNstolye | IPOBEACHUS  XUMHYeEC-
pa3pabatbiBaTh | OpsAAOK pa3paboTKu 1 opopMIeHHs | KOTO aHalk3a pasiHIHBIX
METOIUKH OTYETHOH  JOKyMeHTauuu  rio | PACTBOPOB, MAaTepHAIOB 1
duzmKo- pesyibTaTaM MCCIeOBaHMi M pas- c"f6pa3u°B HSICITHE,
e — paBoTOR: Ymeem BBITIOJTHSATH
XHMHYECKHE aHaJM3bl
METOJI0B aHa/IU3 [IK-42. Ymeer  BbIOUpaTh PA3INTHBIX MaTEpHATOB 1
pacTBOpOB, METOBI, HMHCTPYMEHTHI U 000py- PAcTBOPOB;
MaTepHalioB 1 JOBaHUE IJI1 MPOBENEHUS XUMUYEC- | Brgdeem crnocoGHOCTBIO
MHEIX OOBEKTOB B | KOTO aHANN3a; BbIOpaTh Hauboiee 3¢-
COOTBETCTBHUHU C IIK-4.3. Brnaneer coBpeMeH- | GeKTUBHBIH METON aHAH-
TpeOOBaHUSIMA | HBIMH ~ METOJaMM  TIPOBEJCHHS | 33 B COOTBETCTBHE C
TEXHOJIOTUYECKOM | SKCIIEpMMEHTOB M HabnrofeHuii B | TPEOOBaHHAMH TeXHOJO-
JOKYMCHTAllMH | o61acTi NpodecCHOHATBHON Jes- | THUIECKOH TOKyMEHTAIMH.
TENbHOCTH
I1K-6 ITK-6.1 3HaeT ocHOBEI Gu3MKo- | 3Haem NpaBuia NPUEMKH, Bompocsr
XUMHYECKHX METOAOB  uccieno- | METOIBI orbopa H
Crnocoben BaHMS  OOBEKTOB  OKpykaromeii | TOATOTOBKH opod
TIPOBOJIUTH cpersy; XHMHYECKHX O0pasloB K
TabopaTopHEBIe K62 Yaisr TPOMROTHT aHaIM3y, I OUEHKH
HUCCJIENOBAHHA, 3KOJOTHYECKOT O
aHaJIU3bl HaﬁOpaTOprIe uccienoBaHus, COCTOSIHHS OOBEKTOB.
0TOGpaHHEIX po6 | 33MEPBL,  AHATH3BI  OTOOPAHHBIX | yy/vopm POBOAUTH 1a6o-
¥ 06pasuos s | IPHPOIHBIX  0o0pasuoB;  paccuu- paTopHbIe HCCIeIOBaHM,
OIICHKH TbIBaTb  TIPENCJIbHO  JOIMYCTHMBIC | aHaIHU3BI OTOOpaHHBIX
skonorudeckoro | koHuenrpauud (IIJIK) BpenHbIX | mpo6 u o6pasios
COCTOSIHHS BEIIIECTB TEXHOI€HHOT'O XapakTepa; | Bradeem 6a30BBIMH
00BEKTOB paGOTaTL Ha aHaAJIUTUYECKOM | HaBbIKaMH HCII0JIb30-
1abopaTopHOM 000pYHOBAHHUMY; BaHHs COBPEMCHHOH arm-
IIK-6.3 Bmageer Mmeromamu | 1@8PaTypel TpH  NpOBe-
NPOBEIECHHUS 3KoJIOTHYecKoro | ACHHH HAYHHBIX HCCICN0-
BaHUH; MeToJamHu Oe30-
MOHMTOpPUHIa

MacHoro oOpaleHus ¢
XHUMHYECKUMHU MaTe-
pHallaMH C Y4YeTOM HX
XMMUYECKUX U  (pusH-
YECKUX CBOMCTB.

4. OFBEM U CTPYKTYPA JUCHUILIMHBI

TpynoeMKOCTh AUCUUILUTMHBI COCTABIISAET 2 3aUeTHBIX €IMHMII, 72 Yaca
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TemaTnyeckuil mian
(¢opma o0yuennst — ouHas

KonrakrtHas pabota
o0ydaromuxcs
C MeJaroruyecKum
o paboTHUKOM = Dopmbl
= _ - g TEKYIEero
() = 3 S A
8. g E S 5 5 - KOHTPOJIA
Ne HaumeHnoBanue tem w/unu 3 3 = S| S N & 5| ycmeBaemocty,
n/n pa3nenoB/TeM AUCLMILTAHBI > = - 8 - § g g L§ ¢dopma
© S = E 2| £ 8| ¢ IPOMEKYTOYHOM
< é 3 2| & § S aTTecTaluu
=) = )
E| &| &%
& Q| &
S 8|S
= = ©
1. | CtpykxTypa TBEpAOro Tena 8 1 |2 2 1 2
2. | CrocoOmr onucaHus | 8 2 |2 2 | 2 | PelTUHT KOHTPONIBL
CTPYKTYPBI TBEPIABIX TEI Nel
3. | ®akTopel, Bhustomme Ha| 8 | 3-4 |8 4 ) 4
CTPYKTYPY TBEPJIBIX TEI
4. e(eKThI CTPYKTypel | 8 | 5-6 |8 4 4 | PeliTuHr KOHTPOMB
PYKTYP ) p
KPHCTAJTINYECKUX BEIECTB No2
5. | XuMuueckue 8 7 |4 4 4
peaxuuu TBEPABIX 2
BEILIECTB
6. | Meronsr 8 8 |6 4 6 .
T — 2 PelTuHr KOHTpOIH
Ne3
TBEPIBIX BEIIECTB
Bceero 3a 2 cemectp 30 20 22 3ayer
Hannune B muctiumumae KIT/KP
WToro no nucrmruiiee 30 20 22 3a4er

Conepmafme JIEKIIMOHHBIX 3aHATHH 110 THCIUILIHHE

Paznen 1. Ctpykrypa TBepmoro Tena.

Tema 1. Crpykrypa TBepmelx Ten. Kpucramimueckue u amopdHBIE BeIEeCTBa:
OTJIMYUTEIbHBIC OCOOCHHOCTH H oO0mue cBodcra. Ilommmopdusm, wuszomoppusm. Crekia,
CTEKII000pa3HOE COCTOSIHME BEIIECTBA. 3aBHCHMOCTb CTPYKTYPhI TBEDABIX Tel MATEPHANOB OT
pa3nu4YHBIX (aKTOpOB.

Paszen 2. CocoObI OIECaHUs CTPYKTYPHI TBEPIBIX TEL.

Tema 1. Kraccupukanmss cmocoGOB ONHCAHHS CTPYKTYPHl TBEPIABIX  BEIIECTB.
Kpucraminyeckas pemieTka U 31eMeHTapHas sueiika, OCHOBHBIE TUITB KPHCTALTMYECKAX PEIIETOK.
Meronpt mioTHedmmx ynakosok. I'TIY u KITY. OcoGeHHOCTH MeTOa I OMMCAHMS CTPYKTYDHI
HOHHBIX COCAMHECHUN. DBTAKTHIECKHUE CTPYKTYPBL. THIIBI MEeXI0Y31HHA. MONEKyISpHEIE CTPYKTYPEL.
Mertoz mpoCTpaHCTBEHHBIX MOJH3POB.

1 Pacnipenienienue o6miero 4rcia 4acoB, yka3aHHbIX Ha MpakTHdeckue 3ausThs B Y1, ¢ yuetom yacos Ha KII/KP

2 JlaHHBII IyHKT BKJIFOYa€TCMs B Pabodyro MporpaMMy TOJIBKO Mpu (OPMUPOBAHHH po¢eCCHOHATBHBIX
KOMITETEHIIUH.




Paznen 3. ®@akTopsl, BIUAOLIME HA CTPYKTYPY TBEPABIX TEIN.

Tema 1. Knaccndukanuus gakTopos, BIUAIOIMX Ha 00pa3oBaHHe CTPYKTYphl TBEPAOTO TeJa.
CpsA3p CTeXHOMETpUM M CTIpPYKTyphl. KoopauHanuoHHble 4MCla, BIMSHME BaJ€HTHOCTH Ha
CTPYKTYpY. THIIBI XUMUYECKOH CBA3H U KPUCTAUTMYECKUX PELIETOK TBEPABIX TEIL.

Honnas cBs#3p U HOHHbIe CTpYKTypbl. KoBajleHTHas CBf3b M aTOMHBIE pEILIETKU.
Mertanyeckas CBA3b M CTPYKTypa MeTalaoB. MoJeKylspHble KpHUCTaIbl. BooopoaHas cBs3b.
PeanpHble KpUCTAILIBL

Tema 2. BnusHue pa3sMepoB YacTHUI CTPYKTYphl (aTOMOB, MOJIEKY], HOHOB) Ha ee
obpazoBanve. KoBaleHTHBIM U HOHHBIM pajuychl. 3aKOHOMEPHOCTH OOpa30BaHUS HOHHBIX
cTpykryp. VYpaBHenne Cannepcona. IIpaBuno O-Kuda, mnpaBmio 31meKTpocTaTHYECKHX
BAJICHTHOCTEH, IIPaBHJIO O COOTHOIIEHMH paJUyCOB HOHOB B HOHHBIX CTPYKTypax. BaieHTHoe
YCHUIIHE CBS3H.

OHeprus pelleTKM MOHHOIO KpMCTaliga. YpaBHeHue BopHa u ypaBHenue Kamyctunckoro.
Tepmoxumuueckuii panuyc. Llukn bopHa-TI'abepa u TepMOXUMHYECKHE pacyeTsl.

Pasnen 4. JlepekTbl cTpyKTYpbl KPUCTAJUTMYECKUX BEIIECTB.

Tema 1. CosepuieHHble M pealbHble KpUCTaaabl. I[IpUYMHBI BO3HUKHOBEHHUS Ie(EKTOB
ctpykTypsl. Knaccuduxauus nedexros. DneKTpoHHbIE Ae(eKThI, MOTYIPOBOJHAKOBbIE MaTEPHAILI,
CBSI3b CTPYKTYphI U CBOWCTB.

Tema 2. AntuctpyktypHsle nedektsl. Jedexrs! lllortkn n @penkens. Hectexuomerpuueckue
nedextel. KrnacTepsl u arperaTsl. BiusHue TOUeyHBIX Ne(EKTOB Ha CBOMCTBA HEOPraHMYECKHX
BELIECTB. Teepaple  Tema  co  CTPYKTYpHOH  pa3ynmopsiiOYeHHOCTHIO. CtpykTypsl
KpHcTamnorpaguyeckoro casura. JledekTsl ynakoBKy.

Pazpen 5. Xumuyeckue peakMy TBepAbIX BEIIECTB.

Tema 1. TepmoauHaMuyecKre OLEHKM BO3MOXKHOCTH NPOXOXKACHUS. XMMHYECKUX PEaKLMi ¢
ydactdeM TBepAbix Teil. Kiaccudukanys XMMHYECKHX TeTEPOTeHHBIX IPOLECCOB € Y4acTHEM
TBepAbIX ¢a3. Peaxuuu Teepmas ¢dasza — TBepmas ¢asa, TBepmas ¢asa - ras, TBepmas ¢asza -
KUIKOCTh. [Ipumepsl. OcHOBHEBIE (QaKTOpBI, BIMSIONINE HAa PEaKUHOHHYIO CIIOCOOHOCTH TBEPIBIX
Tenl. Ponb mpumeced u nedexToB. XUMHYECKHE PEaKIMH Ha IOBEPXHOCTH. MeETOMBI yIpaBieHus
Pa3BUTHUEM IIPOLIECCOB C y4aCTHEM TBEPABIX TeIl.

Paznen 6. Metons! uccnenoBaHus TBEPIbIX BELIECTB.

Tema 1. Meronsl u3y4eHHsi KPHMCTAJUIMYECKOTO CTPOEHHUs TBEpABIX Tel. WneHTuUKanus
BEIECTB 110 PEHTTEHOIpaMMaM, PEeHTreHOo(a30BbIl aHaIn3. PeHTreHorpaduyeckoe HcCiIeqOBaHUE
MOHOKPMCTAJJIOB, OOILIMe MpeACTaBIe€HUS O XOIEe CTPYKTypHOro aHanu3a. OCOOEHHOCTH U
BO3MOXHOCTH  Me€TONOB. JlpyrMe  MeTOAbl  M3y4eHHs CTPOSHHS  TBEpPABIX  BEILECTB.
Kpucramnoontuyeckudi ananus. CneKTpalbHble MeTOAbl. MeTomsl ONpeneneHHss XMMHYECKOTO
coctaBa. XHUMHMYECKMH 3JI€MEHTHBIM aHanu3. MeTonsl WCCIEeOBaHHS IOBEPXHOCTH. MeTombl
UCClIe0BaHUs OJIMKHEro OKPY)KEeHHUSI aTOMOB.

Conepma}me NPAKTHYCCKHUX 3aHSATHH 0 AUCIUIIHHE

Pasznen 1. CtpykTypa TBepnoro tena.

Tema 1. Crpykrypa TBepasIX Teld. 3aBHCHMOCTb CTPYKTYpPBI TBEPIABIX Tl MaTepHallOB OT
pa3nu4yHbIX (HaKTOPOB.

Paznen 2. Cnioco6sl onucaHus CTPYKTYphI TBEPABIX TEIL.

Tema 1. Knaccudukaums crmocoGoB ommcaHWs CTPYKTYpBl TBEPABIX BemlecTB. MeTomsl
noTHedmuX ynakosok. I'TIY u KITY. MeTton npocTpaHCTBEHHBIX MTOJU3IPOB.



6

Paznen 3. @akTopsl, BAIMAIONKE Ha CTPYKTYpPY TBEPIBIX TeIl.

Tema 1. Knaccudukanus ¢axkropos, BIUSIOUIMX Ha 0Opa3oBaHUE CTPYKTYpPhI TBEPAOIO Tela.
Tumnbl XUMUYECKOHN CBA3M M KPUCTAJUIMYECKUX PEILIETOK TBEPIBIX TEIN.

Tema 2. BinusgHue pa3sMmepoB uacTull CTPYKTYpbl (aToMOB, MOJEKYJ, HOHOB) Ha ee
obpasoBaHMe. 3aKOHOMEPHOCTH 00pa30BaHHs HOHHBIX CTPYKTYp. IIpaBHIIO 3J€KTPOCTATHYECKHX
BaJICHTHOCTEH, IPaBUJIO O COOTHOLUIEHHWH PAaJUYCOB HOHOB B HOHHBIX CTPYKTypaX. YpaBHEHHE
bopna u ypaBHeHue Kanyctunckoro.

Paznen 4. JledpexTsl CTPYKTYphI KPUCTAJUTMYECKUX BEIIECTB.

Tema 1. [IpuunHbl BO3HUKHOBEHHMS 1e(hEKTOB CTPYKTYphl. Kiaccugukauus nedexros.

Tema 2. Jledpextel Ilorrku u @penkens. Hecrexmomerpuueckue nedektsl. JledekTs
YIIaKOBKH.

Pazpmen 5. Xumuueckue peakiuu TBepAbIX BELECTB.
Tema 1. XuMudeckux peakuuil ¢ ydacTueM TBepAslX Ten. [lpumepsl. Ponbs mpumeceit u
nedexroB. XUMHYECKHE peaKlMU Ha IOBEPXHOCTH.

Paznen 6. Metonb! ucclieioBaHUS TBEPABIX BEILECTB.

Tema 1. MeTonp! n3y4eHHs KPHCTAUTMYECKOTO CTPOSHUSI TBEPIBIX Tell. MeTOob! ONpeieeH s
XUMHYECKOro cocTaBa. XMMHYECKUH 3JIEMEHTHBIH aHalu3. MeToIbl HCClIeIOBaHHS IIOBEPXHOCTH.
MeTonbI UCCIIEOBaHUs OIMKHETO OKPY>KEHUSI aTOMOB.

5. OHEHOYHBIE CPEJACTBA VI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTMU,
MMPOMEXYTOYHON ATTECTAIIAH ITO UTOI'AM OCBOEHMS JUCIUATLIHHBI
U YYEBHO-METOJAYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI
CTYJAEHTOB

5.1. Tekyuuii KOHTPOJb yCIIE€BAEMOCTH
PeiiTuHr — koHTpOJH 1.

Bapuanr 1

1. Onunure KnaccupUKaMH MaTepUaIOB B XUMHH TBEPAOTO Teja.
2. OxapakTepu3ylTe MOJIEKYJIIPHbIE KPUCTAJLTBI.

3. OcHOBHBIE NIOHATHUS 30HHOM TEOPUH.

TecToBbIE BONPOCHI

1. Kakue ¢akTopsl BIUSIOT Ha BeTMYMHY BHYTPEHHEH SHEPTUU KpUCTaLIa:
a) TUI KPUCTAITTMYECKON PELIETKH
0) 3apsn MOHOB
B) MEXUOHHBIE PACCTOSHUS
I) Bce IlepevyHCcIeHHbIe GaKTOpBhI
2. JIns KaKuX MOHOB CIIPaBeJIUBO MOHATUE «TEPMOXHUMMYECKHUH paguycy:
a) KaTHOHOB
©) aHHOHOB
B) OJHO3apsAHBIX KATHOHOB
I) CIOXXHBIX aHHOHOB
Jl) CJIOXHBIX aHHOHOB chepudeckoi GopMsl
3. Yto Ha3bIBaeTCsl BHYTPEHHEN SHEPrueil KpUCTaUIMYECKOM pelIeTKH:
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a) TemuoTa oO6pa3oBaHMs | MOJb CIIOXKHOTO BEIIECTBA U3 MPOCTHIX BEIIECTB
6) Termnota oOpa3oBaHMs 1 MOJb CII0XKHOrO BEILIECTBA U3 HOHOB
B) TeIioTa oOpa3oBaHus | MOJIb CIIO)KHOTO BEIleCTBAa U3 HOHOB, HAXOAAIIMXCS B
ra3oo0pa3HOM COCTOSIHUH
4. Kakue ¢akTOpsI BIUSIOT Ha CTPYKTYPY KpHCTalIa:
a) CTeXHOMETpPHUS COeIUHEHHUS
0) THI XHMHUYECKOH CBSA3HU
B) pa3Mepbl YacCTHLI
I) BCe IepeyrclieHHbIe (HaKTOPEI
J1) HU OJIUH U3 NIePEUUCIICHHbIX ()aKTOPOB HE BIUAET
5. Menp nnactuyHee BoabppaMa. DTOT HaKT OOBSICHAETCS TEM, YTO
a) yO3TUX METaJUIOB pa3iMYHOE 3JEKTPOHHOE CTPOSHUE
0) cyuiecTByeT pa3ii4yKe B KpaeBbIX JUCIOKAIUAX
B) Y HHX pa3/IM4yHble KPUCTAJUIMYECKUE PELIETKU

BapuanT 2

1. OnuiuTte CTpYKTYpY CUIMKAaTOB B KPUCTAIIMYECKOM COCTOSIHUH.
2. Yto Takoe 3Heprys pelleTKH HOHHOTO KpUCTalla.
3. Kak cBs3aHa CTpyKTypa METaJJIOB C TUIIOM XMMUYECKOH CBSI3H.

TecToBBIE BOIIPOCHI

1. DnemeHTapHas sYeiika KpUCTAUIMYECKON CTPYKTYPBI IPEACTaBIAET CO0Oii:
a) OCHOBHOH CTPYKTYPHBIH 3JIEMEHT, U3 KOTOPOTO MOCTPOEH BECH KPUCTAILT
6) Hambomee 4acTO MOBTOPSIIOLIMICS M3 HECKOJIBKUX 3JIEMEHT CTPYKTYPhI KpHCTAJLIa
B) 3JIEMEHT KpaeBOW JUCIIOKALUH
2. KoopauHallMOHHBIM YHCIIOM Ha3bIBaeTCA:
a) YMUCIIO MOBTOPSIOIIMXCS JIEMEHTOB B CTPYKTYpe KpHCTallia
©) 4YHCIIO MOJOXKUTENBHO 3aps)KEHHBIX HOHOB B JIEMEHTapHOH siueiike
B) YHCIO OMIKalIIMX COCEIHUX aTOMOB B yIaKOBKe
3. [InoTHeiimas ynakoBKa BO3HUKaeT KOTIa:
a) XUMHUEeCKas CBs3b 00J1aZlaeT HEeHANPaBIEHHOCThIO
6) xuMHYeckas CBs3b 0071alaeT HalIPaBICHHOCTHIO
B) XHMMYEcKas CBS3b TMOpHIW3UpYeTCs MO MexaHusMmy spd
4. Ha xpHCTaITMYECKYIO CTPYKTYPY KEpaMHUKH BIIUSIOT:
a) BeIMYMHA TEKTPUYECKUX 3apsOB KAaTHOHOB U aHUOHOB CTPYKTYPBI
©) OTHOCHTENbHBIN pa3Mep KaTHOHOB ¥ aHHOHOB CTPYKTYPHI
B) o00a 3Tux ¢akTopa OAHOBPEMEHHO
I') HH OOWH U3 3TUX (paKTOpOB
5. ®mrooput (Ca™?) umeeT cTpyKTYpY:
a) TpaHELeHTPUPOBAaHHYIO CTPYKTYpPY, B KOTOPOH HOHKI F~ HaxomsATcs B BepIMHAX U
IIeHTpaxX IpaHel, B OKTasqPUYECKHX IYyCTOTaX KOTOPOM pacmosoxkeHsl HoHbI Ca*?
6) arom Ca HaxomuTcsi BHYTpH Ky0a, 00pa3oBaHHOTO BOCEMbIO aToMaMH (Topa
B) uoHbl Ca’™ pacnosnoxeHsl B BOCbMH yriax Ky6a, a HoHbl F* pacrosioxeHs! 1o eHTpam
IIECTH TpaHeH

PelTHHT — KOHTPOJIB 2.
BapmnanrT 1

1 HpH‘-IPIHI:I BO3HUKHOBCHHA He(beKTOB B KpUCTAJUIMYECKHUX TEIax.



2. JIucIIOKaluH.
3. O6beMHbIe qepEKTHI.

TecToBEIE BOIIPOCHI

1. IlpaBuno FOm-Pozepu onpenenser:
a) KOOpAMHALMOHHOE YHCJIO HEMeTalllla B CTPYKTYpe
0) 3aBUCHMOCTB 3JI€KTPONPOBOJHOCTH TBEPAOIrO Teja OT TEMIIEPATYphI
B) TaKOro IpaBHJia He CYLIeCTBYET
2. B TepMMHax TEOpUM IIOTHEHIIMX yIIaKOBOK CTPYKTypa ajiMa3a ONUCHIBAETCS KaK:
a) T'LIK - rpaHenieHTpUpoBaHHast KyOudeckas ymakoBKa
©) cioucTas cTpykTypa
B) JMHEWHas CTpyKTypa
3. Ilonumop¢usm — 370:
a) KOrja BEIIECTBO CYIECTBYET B HECKOJIBKUX KPUCTAUTHIECKHX hopMax
6) XMMMYECKHH 3I€MEHT CYILECTBYeT B B HECKOJIBKHX MPOCTHIX COEIMHEHMUI
B) XMMHYECKHH 3/1eMEHT NpH 00pa30BaHUM COSTHHEHHH C KHCIOPOIOM MPOSBISET
IIEpEMEHHYIO BaJIEeHTHOCTb
4. JInst KpUCTAIJIOB XapaKTepHBI:
a) aHM30TPOIIHOCTH CBOMCTB H PE3KO BhIpaXKEHHAs TeMIlepaTypa [epexoa B KHIKOe
COCTOSIHHE
6) H30TPOIMHOCTH CBOMCTB U PE3KO BhIpaKeHHasl TEMIIEpaTypa MePEXo/a B KUIKOE
COCTOSIHHE
B) H30TPONHOCTH CBOMCTB M HEKOTOPBII HHTEpBall TEMIIEPATYp MEpEX0a B )KHIKOE
COCTOSIHHE
5. AMop¢HEbIe BeecTBa:
a) HM3O0TPONHBI
©) aHU3OTPOIHBI

BapuanTr 2

1. Onumure nedeKTsl IBHKECHHUS.
2. Yo Takoe miIockue NedeKThl KpUCTAJUIMUECKUX CTPYKTYP.
3. Auddys3us B KpucTamiax.

TecToBbIe BOnpoch

1 K amop¢hHBIM BemiecTBaM OTHOCST:
a) [UCIIEPCHBIE CUCTEMBI, METAJUIbI, Ta3bl
©) IuCTIepcHbIE CHCTEMBI, TOJTUMEPBI, CTEKITO00pa3HbIE BEIECTBA
B) TOJUMEpbI, CUTAILIbI, METAJLIbI
2. K aMopdHO-KpHCTaIUTHIECKUM BELIECTBAM OTHOCST:
a) rpadur
6) OpoHza
B) ¢apdop
r) LHHK
3. B xaccudukanuu gedexros no Ban-bropeHy ToueuHsle qedeKTh 3TO:
a) HYyJIbMEpHBIE
6) omHOMepHbIe
B) JIBYMEpHBIE
I) TpeXMEepHbIe
4. ledextsr @penkens u LIIoTTkH oTHOCATCS K:



a) TOYEYHBIM
6) nuHEHHBIM
B) MOBEPXHOCTHBIM
r) 0OBeMHBIM
5. Jlucnokanyu OTHOCATCS K:
a) TOYeYyHbIM JIedeKkTam
6) nuHeWHBIM AedeKTaM
B) IOBEPXHOCTHBIM JedeKTaM

PeliTHHT — KOHTPOJIB 3.

Bapnant 1

1. OcHOBHBIE MPUHLIUMBI TOCTPOSHHUSI JUATrPaMM COCTOSIHHUSI T€TEPOTE€HHBIX CHCTEM.
2. PocT KpHCTaILIOB.

3. MeTonbl akTHBaLMM TBEPABIX TeIl.

TecToBEIE BOIIPOCHI

1. TeepmodasHble nporecchl MOTYT OBITh:
a) TOJIBKO TOMOTE€HHBEIMH
0) TONBKO reTepOreHHbIMH
B) BO3MOXHBI KaK TOMOT€HHBIE, TaK U reTeporeHHble MPOLEeCcChl
2. Ilponyxt TBepAoda3HOro MPEBPALICHNS MOXET OTIUYATHCS OT UCXOIHOMN (hasbl:
a) cocTaBOM (IIpH COXPaHEHUH KOOPAUHAIIMU aTOMOB B PEIIETKE)
6) cTpykTypo# u (ha30BBIM COCTABOM
B) KpPHCTa/ZIMYECKOH CTPYKTYpo# (KOOpIUHALMEH aTOMOB B PELIETKE)
I) BCEMH MepeqUCIIEHHBIMU PH3HAKaAMH
3. Ilo MexaHM3My NpOTEKAOIIUX NPOLIECCOB TBepAo(ha3Hble NpeBpalleH s IOAPa3aeIsI0TCI Ha:
a) auddysronHsie u 6e3audHy3uoHHBIE
6) KOrepeHTHbIC H HEKOTepEHTHBIE
B) JIaKTallMOHHbIE H IKCTPY3HOHHbIE
4. BiisieT 1M COCTOSHHME KPUCTANIMYECKOH PEIeTKH Ha PeaKIHOHHYIO CIOCOGHOCTD TBEPIBIX TeN?
a) BIMSET
0) He BIUsAET
B) BIMsET JHUIIb IpU TeMnepatype Bbime 1000K
5. AKTUBHOE COCTOSIHHE TBEPABIX TeJ XapaKTepU3yeTCs:
a) HaJW4YHUeM HEPaBHOBECHBIX Ne(EKTOB
6) oTcyTcTBHEM NedeKTOB
B) HaJM4KEM TOJIKO HYJIbBMEPHBIX 1e(eKTOB

Bapunant 2

1. 3aponpiuieo6pazoBaHue B TBepAOQa3HbIX CUCTEMAX.
2. Pons nuddy3un B TBepA0(da3HBIX peaKIUsiX.
3. TepnodasHsle npeBpalieHus 6e3 U3MEHEHHUs COCTaBa.

TecToBbIe Bompockl

1. Bavser nu qucneprupoBaHye Ha CKOPOCTh TBepAOQa3HBIX IPOLECCOB?
a) BIHAET
0) He BIUsET
B) BIMSIET TOJBKO COBMECTHO C MUHEpaTU3alueit
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2. Ha cxkopocTb TBepa0(a3HbIX peaKLUi BIHIET:
a) TemmepaTypa
0) naBleHUe
B) COCTaB ra3oBOM Cpefbl
I') Bce NepevYHCcIeHHBIEe (aKTOpBI
3. ®a30BbIM [IEPEXOTOM BTOPOTO poJa He SBISETCS:
a) mepexon cmiaBa Cu — Zn U3 ymopsA0YeHHOTO B pa3yNopsI0YeHHOE COCTOSHHE TBEPAOTO
pacTBopa
6) mnepexon anTu(eppomarHeTrka (MnO) B mapamarHeTuk
B) Ilepexo] TMTaHaTa 6apus U3 TeTparoHalIbHOH MOIU(MHKALUK B KYOUYECKYIO
(HECEerHeTO3JIEKTPHK)
) NEepexXo XONEeCTEPUIXIIOPHIA U3 KUAKOKPUCTAIINYECKOTO COCTOSHUSA B OOLIYHYIO
AKHUIKOCTb
4. IlpuMepoM TONIOXMMHUYECKOH peaKU SBIIAETCS:
a) AgC04=2Ag+2CO0O,
6) Pb(CH;COO); + H,O = PbOH(CH;COO) + H:COOH
B) Pbmnap + Smap = PbSmonukp
5. Kunetnyeckoe ypasHenue X = Kt's (rme X — KonudecTBo 06pa3oBaBLIerocs MpoayKTa, t — Bpems,
K — KoHCTaHTa CKOpPOCTH peaKlMH) ONKChIBaeT KHHETHKY peakiuu A + B =AB. Kakoe u3
YTBEpKIAECHHUI HEBEpHOE?
a) TOKa3aTeNlb CTENEHH Y2 yKa3bIBaeT, YTO JIMMUTHPYIOLIEH CTaluel peakiuy SBIsSeTCS
ubdysus
©) xoHcTaHTa K 3aBHCHT OT TemmepaTypsl mpolecca
B) JMMUTHpYIOIIEH cTafuei SBIseTCs 3apoabliie00pa3oBaHue
I) KOHCTaHTa CKOPOCTH 3aBHCHUT OT CTENIEHH JUCIIEPCHOCTH PEareHTOB

5.2. IIpoMesxyTOYHAs aTTECTALMSA 10 UTOTAM OCBOEHHUS JUCLIUILIMHEI
Koumponensie 6onpocset 0151 ROO20MOBKU K IK3AMEHY.

. XuMHUsl TBEpIOTO Telna, KaK HayKa: Lie/H, 3aJauu.

. Crexnoobpa3Hoe coCTOsHHE BelllecTBa. MeXaHHU3M, YCIIOBUS U IPHUYMHBI 06pa3oBaHMus.
. Kpucrannnueckue Beniectsa. @opMbl CyILECTBOBaHHUS B PUPOIE.

. IlpuHIMnuansHele pasnuuus nepextoB Openkens u HloTTkw.

. OTiInuMTENBHBIE OCOOEHHOCTH KPUCTAJULIMYECKUX BELECTB.

. XMMHMYECKHH COCTaB CTEKOJ, BIUSHUE Ha CTPYKTYPY.

. X¥Mus TBEPIOro Tejla KakK NpHUKJIajHas Hayka, 00BeKT, IPeIMET B METOIbI MCCIIEOBAHUS.
. OTmuuuTenpHBIe 0COOEHHOCTH aMOPGHBIX BEIIECTB.

. bnvxuui U fanbHUN NOPSIOK, BIMSHUE Ha CTPYKTYPY TBEPAOIO BEIIECTBa.
10. B3auMocBs3b BHYTpEHHEH SHEPTUH U CBOWCTB KPUCTAJUIMUECKOTO BEIECTBA.
11. ®akTopbl, BIHAOLIKME HAa CTEKI000pa30BaHie TBEPAbIX BELIECTB.

12. Kricmopos MOCTHKOBBIH U KOHLIEBOH, BIUSHUE Ha CTPYKTYPY CTEKIIA.

13. ®ynpameHTanbHas 3a1a4a XUMUU TBEPJOTO TeNa.

14. Knaccuduxanus TBepAbIX Tel.

15. Kpuctannuyeckue u amopdHble TBepAbIle Tea.

16. IIpuponHble KaMEHHBIE MaTepHalIbI.

17. CtpykTypa CTeKOI: TEOPHHU, CBSI3b C COCTABOM.

18. XanpkoreHugHbIE CTEKIIA.

19. Meramnuyeckue cTekia.

20. Metozs! nccneoBaHNs TBEPABIX HEOPTaHUYECKUX BEIIECTB.

21. Tepmuyeckuii aHaIHU3.

22. ludpakuusi peHTTeHOBCKHUX JTy4eH.

O 01N L B WK —
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23. KoBaneHTHBIH paguyc.

24. BnusHME CTPYKTYPBhI KPHCTAUIMYECKHX BEILECTB Ha UX CBOMCTBA.

25. Crpyxtypsi ¢ KITY u ¢ T'TIY.

26. @axTopbl, BIMAIONINE HA BeNHYHHY BHYTPEHHEN SHEPTHH KpHCTa/LIa.

27. BnusHUe CTPYKTYpbl aMOPQHEBIX BELIECTB Ha X CBOHCTBA.

28. Uzomopdusm, nomumopdusm. [Ipumepst.

29. MoavdukaTopsl, UX BIUSHHE Ha CTPYKTYPY U CBOICTBA CTEKIa.

30. BHyTpeHHss 3HEPIUsl KPUCTAUINYECKON PELIETKH.

31. TonsiTHE «TePMOXMMHYECKHUH Paiiycy» HOHA U ETO IPHMEHEHHE.

32. ®axTopsl, BIUAIOLIKE HA CTPYKTYPY KPHUCTALIA.

33. Iuxn Bopna — I'abepa.

34. AHTUCTPYKTYpHbIE Ie(eKThI.

35. Hectexnomerpuyeckue qedeKTsl.

36. CobcTBeHHBIe Ne(heKThl KPUCTAIIMYECKIX BEILIECTB.

37. TepmonuHaMU4eCKHE NPUYUHBI Je(PEeKTHOCTH pealbHBIX KPUCTATTHIECKHX BEIIECTB.
38. Bo3MOXHOCTH U HEOCTaTKU ypaBHeHHs KamycTuHcKoro.

39. BaneHTHOe yCcHITHE CBSI3H.

40. IlpuyuHa pasnu4uii HOHHBIX PaJMyCOB IO KIACCHYECKOM U COBPEMEHHOH IIKaIaM.
41. Ha npumepe ypasHeHus BopHa — Maiiepa mepeunciuts (akTopsl, BIMAIOIINE Ha SHEPIHIO
KPHCTaJUIMYECKOMN pEeLIeTKHU.

42. OcobeHHOCTH COOCTBEHHBIX Ne(EKTOB KPUCTAIIMIECKUX BEIIECTB.

43. IlpaBuno ¢a3. OnHO-, ABYX- U TPEXKOMIIOHEHTHEIE TUATPAMMBI COCTOSIHUS.

44. ®azoBble Nepexobl IEPBOro U BTOPOTO POJa.

45. XapakTep BIHMsAHHA AUCTIOKAIMH B KPHCTAILIE Ha MEXaHUYECKHe CBOICTBA TBEPMbIX TelL.
46. OcobeHHOCTH NpeBpalIeHn# B TBEPAbIX Teax.

47. TepMonnHaMuKa TBepAO(ha3HbIX peBpaLIeHHUI.

48. 3aKOHOMEPHOCTH 3apoibIlIe00pa3oBaHusl B TBEpAO(ha3HBIX CHCTEMAX.

49. OcHOBHBIE TEOPUH POCTa KPUCTAILIOB U3 PACTBOPA.

50. OcHOBHBIE CTaMH POCTa KPUCTAILIOB U3 PACTBOPA.

51. KuneTuueckuit pexxuM pocTa KpHCTAJLIOB.

52. Iupdy3HOHHBIH peXXUM pOCTa KPUCTAILIOB.

53. T'omoreHHble $pa3oBbie MpeBpalleHHs (CTMHOANbHBIHA pacmaj TBEpIBIX PACTBOPOB).
54. TeepnodasHbie peakliu, TUMUTHpYeMble Tuddy3uei.

55. TBepnodasHsble peBpalleHns 6e3 H3MEHEH!s COCTaBa.

56. KuneTuka TBepaodasHbix peakiuii. OCHOBHBIE MONOXKEHMUSI.

57. ®akTOpBI, BAKUSIOIIME Ha CKOPOCTH TBEPAOGA3HBIX peaKiHil.

58. Mozenb TBepnoasHbIx peakuuii o SHaepy u ee OCHOBHBIE MOAUDHKALIHN.

59. MeTonB! aKTHBAlIUK TBEPABIX TEIL.

60. @akTopbl, BAUAIOIIKE HA CTEeKJI0OOOpa3oBaHuUe.

5.3. CamocTosiTesIbHAs padoTa 00y4aromerocs.

Kon mMpOJlbHbIE BONPOCHI OJIsl CaMOCMOSIMENbHO20 U3YYCHUA.

1. Cneun¢uka XuMuM TBEPAOro COCTOSHMS KaK pa3/iesia XAMHIECKOH HayKH.
OO61re OTIMYMSA CTPOSHHS U CBOWCTB TBEPIbIX BELIECTB OT ra30B U KUIKOCTEIL.
Krnaccudukauus tBepabix Bemects. CBA3b XHMHU TBEPAOTO Teja C APYTUMU
obnacTIMu 3HaHHUA.

2. MHKpO ¥ Me30IOpUCThIE TBep/ble Tela. JKuIKue KpUcTaLIbL.

3. Metanns! ¥ crutaBbl. IHTepMeTALIMYECKUE COSIUHEHUS.
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4. Kpucramisl ¢ ydacTHeM BOJOPOIHBIX M BaH-Iep-BaalbCoOBBIX CBs3ed. CymnpaMoneKyaspHbIe
oOpa3oBaHus.

5. CoenuHeHus €O CIOUCTOMN CTpYKTypoil. CoequHEHNs BHEAPEHUS U KIIaTpaThl.

6. TBepl],LIe pacTBOpPLI 3aMCUICHUA, BHEAPEHHWA W BbIYHTAaHMA. H3oBaneHTHOE U T C€TEPOBAJICHTHOC
3aMCIICHHE.

7. CtpykTypa KBa3ukpucTaioB. HecopasmepHslie cTpyKTypbl. CTpyKTypa XHUAKHUX KPHUCTAJLIOB.

8. BaneHTHasd 30Ha, 3amlpelleHHas 30Ha, 30Ha MPOBOAMMOCTH. MeTalibl W IUAJIEKTPUKH.
CoOcTBeHHbIE U IPUMECHbIE NOTYIIPOBOJHUKU. DIIEKTPOHHAs U ABIPOYHAs IPOBOAUMOCTb.

9. OOmue npencrTaBleHHs O METOAAX pacyeTa 30HHOH CTPYKTyphl KpUCTaUIOB. [ paHuIIbI
IPUMEHMMOCTH 30HHOM MOJEINH.

10. Juddyzus u camonuddysus B TBepAbIX Tenax. OCHOBHEIE MeXaHU3MBI caMoTUddy3un.
11. TloBepxHOCTH Kak NedeKT CTpoeHHsl TBepIoro Tena. [loBepXHOCTHAs SHEPTHsl KPUCTALIA.

12. Ponb cooTHOLIEHUS] 00BEM-TIOBEPXHOCTE B CBOWCTBAX TBepAbIX Tell. O01re 0COOEHHOCTH XUMHHU
TBEP/bIX HAHOPa3MEPHBIX YaCTHILI.

13. KuneTuka (pa30BbIX IepexoI0B.

14. Ponp 3apoxbllieoOpa3oBaHus B IIpolieccaX, CONPOBOXIAIOUIMXCS 0Opa3oBaHHEM TBEPABIX
npoaykToB. TepMoarHaMuKka (pOpMHPOBaHUS HOBOH (pa3bl.

15. Kputudeckoe nepechlllieHHe, KPUTHUECKUI pa3Mmep 3aponbiia. KuHeTrka oOpa3oBaHus U pocTa
3apoJbIILEH.

16. AkTUBHOE COCTOSIHHE TBEPAOTIo Tejaa. MeTobl akTUBallMM TBEPIBIX TEIl.
17. KpucramioonTudeckuil aHalus.

18. PeHTreHo QI 1yopeCIeHTHBIN aHAJH3.

19. PentreHoBckas abcopOLMOHHAs CIIEKTPOCKOIIHUS.

20. Opranuyeckue (yHKLIHOHaNbHble MaTepuanbl. OCHOBHBIE THUIIBI M OONAacTH NpPUMEHEHHS.
buomarepuansi.

@®onx oueHoyHbix MarepuanoB (POM) 1nd  mpoBeneHHs — aTTeCTallid  YPOBHS
cOpMHPOBAHHOCTU KOMIIETEHLUH O0OyyarouMxcs IO AMCLUUIUIMHE OQOpPMISETCS OTIAEIbHBIM
JTOKYMEHTOM.

6. YHEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHUE

JUCHUIIIMHBI
6.1. Kuuroob6ecne4yeHHOCTH
HanmeHoBaHM€ IUTEpaTyphl: aBTOP, Ha3BaHUE, BU] T'on KHUI'OOBECIIEYHEHHOCTD
A HEdRIsa Hanuuue B anekTpoHHOM KaTanore 9bC
OcHoBHas J1UTepaTypa
1. Knotbko A.B. XuMusi TBeporo Tena: yaebHoe nocobue 2006 1 neu. 3k3. B 6ubnuoreke Bul'yY
Ul By30B. — MockBa : AKafieMus
2. TpetbsxoB }O./l. BBenenue B XMMHIO TBepAO(a3HbIX 2006 5 meu. 3k3. B 6ubnuoreke Bnl'Y
MaTepHalIoB : yde6HOe ocobHe Ui By30B. — MocKkBa,
MI'V : Hayka
3. Bect A.P. XuMus 1Beproro tena. Teopus u 1988 2 ney. 3k3. B 6ubnuorexe Bal'y
TIpHIoKeHus: B 2 KH. — Mocksa : Mup
4. Xenne#, H. Xumus tBepaoro. — Mocksa : Mup 1971 1 mey. 5k3. B bubnuoteke Bal'Y
JlonoTHMTENbHAs IUTEpaTypa
1. Xappucosn VY. Teopus TBepaoro tena. — Mocksa: Mup 1972 1 mey. 3k3. B bubnuorteke Bal'yY
2. iparo, P. ®usnuyeckre METOIbI B XMMHUH : B 2 T. — 1981 2 med. 3k3. B 6ubnuotexe Bal'yY
Mocksa : Mup
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6.2. UnTepHET-pecypehl

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 88 =S5 ok W [

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIIUIIJIMHbBI

Jlnst peanu3aliy JaHHOW THUCIMIUTHHBI UMEIOTCA CTelHalbHble TIOMEILEHUs A7 IPOBEACHUS
3aHATUM NPAKTHYECKOrO THMA, I/ CaMOCTOSTENIbHOH paboThl, a TakkKe TEKYyLIero KOHTPONA H
MPOMEKYTOYHO! aTTECTAallUU.
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A
Pabouyro mporpammy coctaBui 1oUeHT Kapeapsr Xumu, K.X.H. Yeprosa O.b. R \Jf
PerensenT - %
3A0 «BMT» renepanpHblif qUpexTop, K.T.H. [IoBopos A.A.

[Iporpamma pacemorpena u ono0peHa Ha 3acefaHun Kadeapel

[Tporoxon Ne 30 OT 45.06.304 roma. .

3aBenyromui Kadeapoir J.X.H. Ipod. Kyxrut B.A. /&M

PaGouas mporpamma paccMOTpeHa 1 0100peHa !
Ha 3aceJaHuH y4eOHO-MEeTOINIECKON KOMUCCHH HAIIPABIICHHUS

[Iporoxoin Ne g 0T 45.06.404) rona

IIpencenarens komucenu a.X.H. mpod. Kyxtun B.A. &Kf%
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JIUCT NEPEYTBEPXJIEHUSA
PABOYEH MIPOI'PAMMBI JUCHUILJIMHBI

Pabouas nporpamma onobpena Ha 20 /20 y4eOHbIH roga
ITpoTokon 3acenanus kadenpst Ne oT roxa
3aBemyronuii kadgeapoit

Paboyas nporpamma ono6peHa Ha 20 /20 y4eOHbIii roga
IIpotoxon 3acenanus xagpeapnr Ne oT roga
3aBemyronuii kadeapoi

Pabouas nporpamma ono6pena Ha 20 /20 y4eOHBIN roga
[Mpotokon 3acenanus kagenpsl Ne oT rozxa

3aBeayromuii kapenpoi
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JUCT PETUCTPAIIMA UBMEHEHU
B pabo4yro nporpaMMy JUCLHILUTHHBL
«XHAMH TBEPJIOT'O TEJIA»
0bpa3oBaTe/IbHON NPOrpaMMBI HanpaBieHus MOAroToBKH 04.03.01 «Xumus», HalpaBIEHHOCTb:

«Xumuyeckuii ananus, XuMu4eckas U 3K0JI02UHECKAsl IKCNEPMU3A OKPYHCAIOWET CPEObl »

Howmep BHeceHbl U3MEHEHUS B 4acTH/pa3iesbl Hcnonuurens OcHoBaHHE
HW3MEHEHHUS pabodeii mporpamMmsl 0)5(0) (HOMep U naTa mpoToKoNa
3aceiaHMs Kadenpsl)

3aBenyromui Kapeapoi /
TToonuce DHO




