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et pusuku (mpotokod Ne6 ot 19.01.18).

Pabouas nmporpamMma 1o AucHUIInHE «MaccoBasi KpHCTaLTU3AIs HAHOCTPYKTY-
PUPOBAHHBIX HEOPraHMYECKUX MaTepHajoB» peKOMEeHI0BaHa HayuyHO-MeToquuecKum
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1. Ilepeyensb NJIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHUs 10 JUCIHUIIHHE, COOTHe-
CEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeJIbHOM
nporpamMMmsbl o HanpasJjieHuo Quzuxa

B pesynsraTte ocBoenusi OOIl OGakanaBpuarta OOydaroIIMIiCs JOJKEH OBIAICTD
CJIEYIOIIMMU pe3ybTaTaMu 00YUYEHHUsI 110 TUCIUILINHE!

Ilepeyenb mJIaHMpPyeMbIX pe3yJibTa-

Koo xkomne- Pe3yabrarsl ocBoenuss OOII p
meHuyuu Cooeporcanue KomnemeHyuil TOB ODYHEHMI N0 AUCHUILINHE
OIIK-6 CIIOCOOHOCTBHIO HCIIOJIL30BATh 3HA- | 3Hamb:

HUS COBPEMEHHBIX Hp06JIeM U HO- 1. OCHOBHBIC CBOMCTBa MEPCChIICH-
) 1 HBIX PaCTBOPOB U IIPOLECCHI, ITPOTEC-
BCUIIIUX OOCTHKCHHUU (I)I/ISI/IKH B P P pott - 1P

. Kalollue B PacTBOPAX,
HAaY4YHO-HUCCJIICA0BATCIILCKOU pa60Te 2. obume NIPUHIMIBL MACCOBOH KpH-

CTAJUTM3allNHY,

3. OCHOBHBIC TIPEJCTABICHUS O KHHE-
THUKE 3apOJbIIICO0pa30OBaHUs U Me-
XaHU3Max poCTa KPUCTAIIIOB,

4. OCHOBHBIE BHJABl W KOHCTPYKLHIO
NPOMBIIUICHHBIX  KPHCTaJUIN3aTO-

pOB.

5. COBpEeMEHHbIE METO/IbI ONPEACTICHUS
JUCTICPCUOHHBIX XapaKTePUCTHK
MUKpPOYACTHII.

ymembw:

1. OOBACHUTH BIUSHUE PATUYHBIX
(akTOpOB Ha TPOTEKAHHE MPOIIEC-
coB 00pa3oBaHUs U POCTa KpHCTAI-
JIOB,

1. ompenensTh rpaHyJIOMETPUUYECKUE U
JAUCTICPCHUOHHBIC XapPaKTCPUCTUKHU
00pa3yromuxcsl 4acTHIl.

2. Mecto aucuunianHbl B ctpykrype OOII marucrparypsl

JlaHHas TUCIMIUIMHA peaIn3yeTcsl B paMKax BapuatuBHOM vactu bioka 1 «/luc-
LUUIUTMHBL (MOIYJIN)» TporpaMMbl Maructparypbl. M3yuenue nucummivibel «MaccoBas
KpUCTAJUIM3alMsl HAHOCTPYKTYPUPOBAHHBIX HEOPraHWYECKUX MaTepUaIoB» 0a3upyeTcs
Ha 3HAHUSAX CTYACHTOB MOJYYEHHBIX NPU M3YYCHUU JUCHUIUIUH «XUMHs» (COCOObI
BBIPQKEHHSI KOHLIEHTPALIMH, IPUTOTOBIIEHUE PACTBOPOB, KOJUIOUIHBIE CUCTEMBI), «KpH-
cTayI0(pU3MKa M KPUCTATUIOXUMUS» (00ILIMEe CBEACHUS O KPUCTAJUIMYECKOM CTPYKTYpeE).

JucuuninuHa u3ydyaeTcst Ha 2 Kypce B 3 ceMecTpe.

3. O0beM IMCHUIJIMHBI B 324E€THBIX eIMHUIIAX ¢ YKA3aHHEM KOJIM4YeCTBa
aKaJieMI4eCKNX YaC0B, BbIIEJICHHBIX HA KOHTAKTHYI0O Pa00Ty 00y4arommxcs ¢
npenojaasareseM (M0 BUAAM 3aHATHH) U HA CAMOCTOSTEJIbHY IO
padoTty o0y4arommxcst

OO6mast TpyJa0eMKOCTh (00BhEM) MUCIHUIUIMHBI COCTaBIISIET 3 3a4€THBIC €IUHUIIBI
(3E), 108 akagemMudeckux 4acos.




3.1. O6vém oucyunaunvl no 6udam yueoHvIX 3aHAmMuUIl (8 Yacax)

Buj y4eOHoii padoTsl

Bcero uacos

OO6m1ast TpPyJ10€MKOCTh JUCHUTUIAHBI

108

KonTakTHas pabota oOyuaromuxcs ¢ mpernoaaBareneM (Mo Buaam
y4eOHBIX 3aHATHI) (BCETO)

AynutopHas pabota (Bcero):

16

B T. YHCIJIC:

Jlexnmn

16

[IpakTrueckue 3aHATUS

JlaGopaTopHbIie pabOTHI

B T.4. B aKTUBHOM U MHTEPAKTUBHOMN (hopmax

Bueaynuropnas pabota (Bcero):

B Tom uuciue - HWHAWBUAYAJIbHAA pa60Ta O6y‘-IaI-OHII/IXC5I C
IMPCIIoAaBaTCIICM:

KypcoBas pabota

TBopueckas pabora (pedepart, MPoOeKT)

CamocTosiTenbHast pabota o0ydaronmxcs (BCero)

84

Bun  mpomexyrouHod — arrecranuu  oOydwaromierocs — (3a-

YeT/IK3aMEH)

3a4CT

4. Cogep:xanue TUCHUIUINHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3gesiam) ¢
yKa3aHHeM OTBEJACHHOI0 HA HUX KOJIMYeCTBA AaKaJleMHUYEeCKHUX YaCOB M BU/I0B

Y4eOHBbIX 3aHATHI

4.1. Pazoenvt Oucyuniunvl u mpyooemKoCcs no 6U0aM y4eOHbIX 3aHAMU

(6 akademuueckux uacax)

< Buabl y4eOHBIX 3aHATHI, BKJIIOYAS ca-

W~

EE S | MOCTOsATEIbHYIO padoTty o0yyaommuxcs u ®opmbI TeKy-
S

a< TPYA0EMKOCTh LIIEr0 KOH-

Ne = B (B yacax)

w/n Pa3nen aucMnnHbI g3 TPOJIsl ycneBa-
E % | ayaMTOpHbIE YYeOHbIE 3a- | (avoroo i oo €MOCTH
© HsITHS paGoTa oBy4aronux-

Beero | s | ORI o
1. | CoBpemenHbie Tect
MpeACTaBICHUS 0
mporieccax 15 3 12
(dbopMUpOBaHHS U POCTa
KPUCTAJIJIOB
Mopdonorus Tect
2. pb 14 2 12
KPUCTAJIJIOB
MaccoBas Tect
3. 14 | 2 12
KPUCTAJTU3AIIHS
4. | Mex4gacTuuHOE Tect
B3aUMOJICUCTBUE B XOJIE
N 15 3 12
MacCcOBOU
KpUCTAJUTN3aLHT




o Buabl yueOHBIX 3aHATHI, BKJIIOYAs ca-
§ ’g MOCTOSITEJILHYIO Pa0oTy o0yyaomuxesa 1 | q, OpMbI TeKy-
N Bl TPYAOEMKOCTh 1L{eT0 KOH-
° Pazpen nucuuniuebl | % é (B 9acax) TPOJIsl ycIeBa-
n/n g S
& % | ayauropHble yyeGHbIe 32- CaMocTosiTe L HAS €MOCTH
C HsTHS paGoTa o0y4arouuXx-
e B c,,
5. | Kpucramisl Tect
16 4 12
raJIoreHuIoB cepedpa
6. | Koncrpykuus npo- Tect
MBIIIICHHBIX KPUCTAJI- 14 0 14
JIM3aTOPOB
7. | I'panynomerpuyeckue u Tect
IucriepcuoHHble Xxapak- | 20 2 8 10
TEPUCTUKHI
4.2 Cooeporcanue oucyuniunvl, CHpyKmypupoeannoe no memam (pazoenam)
No HaumenoBaHue pa3jaesa Conepanne
AUCHMILINHBI
Cooepoicanue 1eKyuoHH020 Kypca
1. CTpyKTypa NepechllleHHbIX PAacTBOPOB. MeToabl co3laHus
nepechlieHus. CTpyKTypa MEpeChIEHHbIX pacTBOpoB. PocT kpu-
CTaJIJIOB U3 PAaCTBOPOB AJIEKTPOIMUTA. [[BUXKYIIIME CHIIBI POCTa KpU-
ctayioB. CTpyKTypa OBEPXHOCTH.
CoBpeMeHHbIe Cranus 3ap0nmmeo6pa3013avHHs[. TepmonuHamuueckue ac-
T — o | TEKTBI ¢dbopmupoBaHus 3pojiblllell KPHCTAILIOB. KI/IHeUTI/II(a BO3-
nporeccax HUKHOBEHUS 3apOJIbllIeii HOBOH (pa3bl B METaCTaOUIILHON cHCTEME.
Cragus pocra kpuctayiinoB. OCHOBHBIE OAXOJbI K OMHCA-
dbopMHUpOBaHUA U POCTa
KPHCTAILIOB HUIO TIpoliecca pocTa KPUCTAIOB U3 pacTBOpa. OCHOBHBIE CTauU
Iporecca pocra KpUCTauIoB U3 pactBopa. IloBepxHOCTHOE 3apo-
Jpleo0pa3oBaHue U pocT cTyneHed. Kunetnueckuii pexxum pocra
kpuctamioB. uddy3nonnslii pexum pocra.
MexaHu3smM pocta U3 MHOTOKOMIIOHEHTHOTO pacTBopa
IIEKTPOJINATA.
2. KonTpoas rabutyca yactuil. [1oBepXHOCTHBIN XMUMHUECKUN
noreHman. CrabunbHble POPMBI U PABHOBECHBIE (DOPMBI.
Mopdosorust KpUCTAIIIOB Teopema ['n60ca-Bynwda mist paBHOBecHBIX popMm. MeTon
Crpanckoro u Kaunmesa. Llenn nepuoanueckoii cBsizu. @axkTopsl,
onpezensomue GopMUPOBAHNE OTPAHKU KPUCTAIUIOB.
3. OO6mwme moaXoasl K OMMCAHHUIO TPOIECCOB MAacCOBOM KpH-
crasm3anuu. KuHetnka 3apojpliieoOpa3oBaHMsl IPU MacCOBOM
Kpuctaynu3anuy. KuHeTnka pocTa 4acTHI] NpU MacCOBOM KpH-
cTaym3anuu. BrnusHue ruapoarHaMuyecKuX yCJIOBHM Ha MpoOTe-
Maccoas KaHHWE MacCOBOM KPUCTAJUIM3ALMH.
KpUCTaUIU3aLus [Ipoueccrl cmemmBanus B )KXKuAKo (ase. SBieHne MUKpo-
CMEIINBAHUS B PEAKTOpE ¢ Memankoi. [Ipumepsl BIUSAHUS MUKPO-
CMEIIMBAHUS Ha XUMUYECKHE peakluu. BeIcTpble peakuuu B pac-
TBOpax. Peakuus ocaxaeHus. Peakuuu noimmepusanuy U MOJIU-
KOHJICHCAIIUH.
4. MexyacTuaHoe OCHOBHBIE MTPOLIECCHI, MPUBOJANINE K CHUKEHUIO TTOBEPX-

6




HaumeHoBaHue pa3jaesa

Ne Conep:xanue
AUCHUILINHBI
B3aMMOJCICTBUE B XOJE | HOCTHOM SHEPruu B JUCIEPCHBIX CUCTeMax. M3orepmuueckas me-
MaccoBOMU pPEroHKa B IMCHEPCHBIX cucTteMax. Kuneruka koaryisaiuu. Pakro-
KpUCTAJIIIN3aL U1 PBI 3aMEJUICHHS KOAryJsiuu. 3aIlUTHIE KOJUIOUBI.
5. Hcropuueckuil o4epk pa3BUTHUS TEXHOJIOTUU CUHTE3a

AgHal.

OcHOBHBIE MOIX0/BI K KIaCCU(PUKATNH MUKPOKPHCTAIIIOB,
HOJy4aeMbIX B X0JI€ MacCOBOM KPUCTAJIM3ALMU TaJlOr€HUI0B Ce-
pebpa. PacTBOpUMOCTh TajlOTeHHIOB cepedpa B BOJIHBIX PacTBO-
pax. IlpousBenenue pactBopuMocTH. TemmepaTypHas 3aBHCH-
MOCTh Tpou3BesieHHs pacTBopuMoctu. OcobeHHOCTH (hopMupoBa-
HUS M POCTa MUKPOKPUCTAJUIOB rajioreHusa cepedpa B Xoje mac-
COBOW KPUCTAJUIM3ALINU.

[IpunnunuanbHble 0COOCHHOCTH METOJa KOHTPOJIMPYEMOH
JBYXCTPYMHOM KpHUCTAUIM3alMU. Pexpucramumsanus MUKPOKpHU-
ctayuioB AgBr B BOJHO-)KEIaTHHOBOM reiie

Kpucramibl rajgoreHu108
cepeOpa

6. TBepnodasnelii peakTop ¢ ymaiaeHueM npoaykra. IIporou-
KoHcrpykuus npomsim- prog P pCyA POAYK P
HbI€ PEAKTOPbI C MOCTOSTHHBIM MOTOKOM. [IpoTOUYHBIE peakTOphl C
JICHHBIX KpPHUCTAJJIU3aTO-
o MepeMEeHHBIM MMOTOKOM. byHkepHbie peakTopsl. KoHcTpyrpoBanue
p PEaKTOPOB.

7. XapakTepuCTUKa paclpesieleHusl 4acTULl 110 pa3Mepam.
I'panynomerpuyeckue u
HopmanbHoe u jor-HopmanbHoe pacrnpenencHue. CoBpeMEHHbIE
JMCIIEPCUOHHBIE XapaK-
METO/Ibl OINPEAETICHUS JUCIEPCUOHHBIX XapaKTEPUCTUK MHUKpOUa-

TEPUCTUKHA

CTHII.
Temvl 1a60pamMOPHLIX 3aHAMULL

8. I'panynomerpuyeckue u
OmpezienieHne TpaHyJOMETPUUECKUX U JTUCIIEPCUOHHBIX

JUCIIEPCUOHHBIC XapaK-

XapPaKTCPUCTHK
TCPUCTUKHU

5. IlepeyeHb y4eOHO-METOAMYECKOTO O0ecTIeYeHUs IJIsl CAMOCTOSITEILHOM
patoThl 00Yy4YAOIIUXCH M0 JUCHUILINHE

1. @. B. Tutos, JI. B. Cotnukona, b. A. CeukapeB MaccoBasi KpucTajIu3aius u omnpe-
JIeJICHUE JUCTIEPCUOHHBIX XapaKTePUCTHUK MUKPOKPHUCTAIOB rajJoTeHUI0B cepedpa,
Yueonoe mocodue http://ifn.kemsu.ru/?page_id=7583, Jlara oopamenus 11.04.2018.

6. @®oHJ OLIEHOYHBIX CpeaACTB AJId NIPOBCACHUSA HpOMe)KYTO‘lHOﬁ arTrecranumu
oﬁyqamumxca o JIMCIMIIJIMHE

6.1 Ilacnopm ¢honoa oyenounvix cpeocme no OucyunIune

No KonTponupyemeie pa3neinbl Koa xonTponupyemoit kommne- | HamMmeHoBaHHE OLIEHOY-
/1 (Tembl) AUCIUTIIMHBI TEeHIUHN (WK € 9acTH) HOT'O Cpe/ICTBa
1. CoBpeMEHHbIE MPEICTABIECHUS O Snarn: 1.3 Tect
HaTh: 1,
npoieccax (QOpMUpPOBAHUA U
pon (bopmmp Ywmersb: 1
pOCTa KPUCTAJJIOB
2. Mopdosmorusi KpuCTaIIIIOB 3uars: 1 Tect
P P YwMmerts: 1
3. 3uars: 2,3 Tect
MaccoBasi KpyuCTauIM3aIus
Yumers: 1
4. MexvacTiuaHoe 3Hath: 3 Tect
B3aUMOJICUCTBUE B X0Je Vmers: 1




MaCCOBOM KPUCTAITU3AIUU

S. Kpucranmnst raJIOTCHUIOB 3Hatb: 3 Tect
cepebpa Ymers: 1
6. Koncer WSl IIPOMBILJIEHHBIX Tect
PYKIL P 3Hath: 4
KPUCTAJJIN3aTOPOB
7. Tecr,
['panynomerpuyeckue u auc- 3HaTh: 2 .
BOIPOCHI K TJabOpaTopHOI
MEPCUOHHBIC XaPAKTEPUCTUKHI VMeTh: 2
pabote

6.2 Tunoeuie KOHmMpOJibHble 3a0aHUA WU UHbLE mamepuaiol

JIJ1s1 KOHTPOJISE YCBOEHUS CTYACHTOM Pa3/iesioB JAHHOTO Kypca UCTOIb3YIOTCS Te-
cToBbie TexHosoruu. 1o qucrumninHe pazpaboTaHa TecToBas 6a3a, BKIIOYAIOIIAs OKOJIO
70 BOMPOCOB Pa3IMYHOTO TUIA (OTKPBITHINA, 3aKPHITHINA, HA YIOPAI0YECHHUE, HA COOTBET-
ctBue). Ha Beimomnenue tecra orBogutcs 60 MuH, npenbsBisercs 19 3amanmii. Bo
BpeMs CIlaud pa3peliaeTcs MojiIb30BaThC CIECAYIOIMMMHU MaTepHallaMH: KaJbKYJSTOP,
MepUoANYECKasl CUCTEMa XMMUYECKUX dJIEMEHTOB. Bce ocTalibHbIe JaHHbBIE, HEOOXOAU-
MBI€E JIJIs1 OTBETA Ha BOMPOC, COAEPKATCS B YCIOBUH 3aJa4M HJIM BOIIPOCA.

IIpumep TecTOBOIO 3a1aHNSA

3aoanue 1.

Pemute 3amauy v BeIOEpUTE MTPABUIIBHBIN OTBET.
Paccunraiite Maccy nonydeHHbix MK AgBr, eciiu Ha cuHTe3 n3pacxogoBaHo 250

mi. 1 M pactBopa HuUTpara cepebpa.

] 42,51
] 170
(] 94r
(] 47r
(] 188

3aoanue 2.

Bri6epurte Bce npaBUIIbHBIE OTBETHI
Kakne BEIMYMHBI OLIEHUBAIOT T'PAHYJIOMETPUYECKYIO OJHOPOAHOCTD IOIYJISLIUNA

KPUCTAJIOB?

[J CpenHe-kBampaTHuHOE OTKJIOHEHUE pa3Mepa.
[J Koaddumnuent Bapuarmu pazmepa.

[J Koaddumuent hopmbl

[J OmHOpOAHOCTH BHYTPEHHEH CTPYKTYPHI.
[ Konnentparus u Tonorpadus mpruMecei.

3aoanue 3.

VYkaxure 3naueHus: pBr npu cunteze MK AgBr, coorBeTcTBytOmIMEe radbUTyCy

00pa3yroIMXxcsi KpUCTAILIOB.
Ky0n1

OkTasrapsl

ITinockue

3aoanue 4.

1,4-1,7
1,9-25
09-172
3,0-3,5




BriOepuTe npaBuIbHBIN OTBET

[Touemy kpuctamnmuzanust AgHal Benércs B puCyTCTBUU 3alIUTHOTO KOJIJIOUIA -
KEJaTUHBI?

[ TIpemoTBpalieHue KOaryisiiun

[ TloBslieHHE BA3KOCTH pacTBOpa

[ TIpemoTBpalieHne meHOOOpa30BaHHUS

[ Cencubmmmzanus MK AgHal

[] Kartanu3aTop XUMHUYECKOW PEeaKIHH

3aoanue 5.

YKaXuTe npaBUIIbHBIA OTBET

Kakoi1 meTox onpeaeneHus pazmMepa MUKPOKPUCTAIIIOB MEJTKO3EPHUCTON dMYJIb-
CUU OCHOBAH Ha TOM, YTO IPHU MPOXOXKIACHUH CBETA Yepe3 KOJUIOHUJHBIN pacTBOp, CO-
JepKalluii MaJlble MPO3payvyHble YaCTHUIbI, MOTJIOMIEHUE MPAKTUYECKH OTCYTCTBYET U
ocnabJieHue UHTEHCUBHOCTH MaJAIOLIEr0 CBETa PaBHO MOJIHOMY CBETOPACCESHUIO?

[J TypOoumumerpudeckuii

[] Hedenomerpuueckuii

[J CenuMeHTalMOHHBIH

[] DnekTpOHHOMUKPOCKOTHYECKHIA

3aoanue 6.

Bri6epurte Bce npaBUIIbHBIE OTBETHI

Kakue ¢popmsl MK AgBr MoryT ObITh MOJIy4eHbI B OOBIYHBIX YCIOBHUSX CHHTE3a
0€3 UCTOJIb30BaHUSI MOIU(PUKATOPOB pocTa?

[] T'ekcasapbl

[1 Oxtasaper

[] PomOomoaekasapsl

[ TpuroHTpHOKTadIpHI

[] TeTparoHTpHOKTa3PHbI

[] Terparekcasapsbl

[] T'ekcoxTasapsl

3aoanue 7.

Kaxk Ha3bIBalOTCS 3apOJBIIIHA C pa3MEPOM MEHBIIIE KPUTHYECKOTO?

3aoanue 8.

YKaXUTe COOTBETCTBYIOIIUE 3HAYCHUS W3MEHEHUs MOJsIpHOW sHepruu ['mbOca

IIpU [IePEX0/I€ BEUIECTBA U3 OJHOMU (ha3bl B APYTYIO.

[Tepexox u3 ¢aser 1 B 2 npoucxoaut ca- AG=0

MOTIPOU3BOJIBHO

[lepexon u3 ¢a3er 1 B 2 Tepmoannamuye- AG>0

CK{ HEBO3MOKEH

[Tonmo>kxeHre TEPMOAMHAMUYECKOTO paBHO- AG <0

BeCHUs

3aoanue 9.

Pacnionoxure CTaun poCTa KpucTtajia B HY)KHOI\/'I MMoCJaca0BaTCIbHOCTH.



Huddy3ust KOOpAMHAIMOHHOTO OKPY>KEHHS OT MMOBEPXHOCTU KPUCTAJLIA.

Huddys3ust BAOJIb CTYIICHBKH.

HNnTerpupoBanue B pelIETKY B y3JI€.

AncopOuus Ha TOBEPXHOCTU KpUCTAIA.

BricBOOOXIeHNE TEIUIOTHI KPUCTALTU3AIMKA U €€ TPAaHCIIOPTUPOBKA OT MOBEPXHOCTH
KpHUCTaia.

[IpucoeanHeHne K CTyMEHbKeE.

Huddysus 1o moBepxXHOCTH.

JIBM>KeHHE PaCTBOPEHHOTO BEIIECTBA U3 00beMa pacTBOpa K MOBEPXHOCTH.

3aoanue 10.

YKa)XuTe COOTBETCTBYIOLIHE MOJICTH POCTA KPHCTAIUIOB JUISl COOTHOIICHUIH:
MoHO3apoIblIIEeBast (3, A" >>[L/(dr/dt), ]
T[onusapobiuesas (3, A" <<[L/(dr/dt),]

MexaHn3Mbl UMEIOT paBHOE 3HAYCHHE (3,A)" =0,6[L/(dr/dt),]
(3,A)* =[L/(dr/dt),]
3aoanue 11.

Br16epuTe npaBUibHBIN OTBET

Yem 00ycoBIEHO MPOTEKAHNE BTOPUUHOTO 3apOAbIIIE00pa30BAHMS?

[] Hanwumem KpUCTAUIOB paCTBOPEHHOTO BEIIECTBA B PACTBOPE

[1 OObenuHeHUEM aTOMOB MIJIM MOJIEKYJI PACTBOPCHHOTO BEIIECTBA B YHOPSIO-
YEHHbIE arperarsl

[] Hanguuuem MOCTOPOHHHX MOBEPXHOCTEH B CUCTEME

[ KoasecueHIuen 4acTuil

3aoanue 12.
Kaxkue 3nauenus [1IP u L coorBeTcTBYIOT coenuHeHusAM Thna: A B,
O mp=[p"f[B*},L==4mp/(A°B°)
O mp=[pFB* [, L==4mp/(A’B°)
O mp=[A"T[B* [, L=4mp/(A’B7)
O mp=[pF[B* [, L==4P=(a*B)
3aoanue 13.
Boi6epute npaBUibHBIN OTBET
Koarynsuus, korga CIvIiaHue 4acTHLl MMPOUCXOIUT NPU UX COYJAapEeHHUH B IPO-
recce OpOyHOBCKOTO JIBUKEHMSI Ha3bIBAETCS -
IIEPUKUHETUYECKOU
OPTOKHHETUYECKON

METaKMHETUYECKOM
[TapaKUHETUYECKOU

oo
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3aoanue 14.
Kak Ha3bpIBaeTCS BpeMsi MEKIYy MOMEHTOM JOCTHIKEHUS KPUTHYCCKOTO IEepPEeCHI-

IeHus1 ¥ 00pa3oBaHUEM HOBOH (ha3pl?

dr DCwa( r J
3pC€BaHuA OIIPCACIIACTCA CIICAYIOIINUM BBIPAKCHUCM: — = —-1

Ha?

3aoanue 15.
CorylacHO Kakoi TeOpHH CKOPOCTh POCTa MHAMBUAYATHLHON YaCTHUIIBI B XOJE CO-

2
t r r

[ JIndmuna-Cné3oba-Baruepa
[J T'm606ca-Tomcona

[1 dpeiinanuxa-OcTBajibaa

[1 I'm606ca-Bynbda

[ Boiis-Ctponra
3aoanue 16.
Kakasi Teopusi ONUCHIBACT MPOIIECC POCTa KPUCTAIUIOB YpaBHECHHEM MaccooOMe-

[] Teopust MOBEpXHOCTHOTO HATSKCHHUSI.
[1 duddy3Has Teopus.

[] MounekynsspHO-KUHETHIECKAsI TEOPHSL.
3aoanue 17.

VYkaxute Ha3BaHUS MCTOAOB KPUCTAJLUIN3AllUH.

BrinapuBanue pactsopa. BricanuBanue.
OxnaxxieHue Topsiurux pacTBOPOB. N3oTepMuueckui.
OnHOBpEMEHHOE OXJIAXKJICHUE W BbIApU- KoMOuHUpOBaHHBIH.
BaHUE rOpPSYMX PACTBOPOB.
Beenenne m006aBOK, MOHMKAIOIIUX pac- N3oruapuyeckuid.
TBOPUMOCTb.
OxnaxaeHue pacTBOPOB O TEMIEPATyphl BrimopaxuBaHue.
amxke 0 °C.

3aoanue 18.

CkopocTh MEPBUYHOTO 3apobiiieoOpazoBanus (J) sBisieTcs HETUHEWHOU BeU-

‘II/IHOI‘/JI, MCHSI}OH_[CI\/'ICSI OT IMOYTHU HYJICBOI'O 3HAYCHHA IIPH HU3KOM IICPCCBIIICHHUN 10

OYCHb BBICOKMX BelIMYMH (CM. puc.). Kak Ha3pIBaeTCs TpaHUIla MEXAY ATUMHU JABYMSI
oOyractamu?
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3aoanue 19.

Kak Ha3bIBaeTCsl OpUEHTHUPOBAHHBIN POCT OJHOTO KpUCTAJLIa B 00beMe APYyroro?

[ T'omosnurakcus
[] Tereposmurakcus
] ABTrosnuTaxcus
] Xemorakcus

] DHporakcus

Onucanue wikavl oyeHuearu:

TecTupoBanue NpoBOAMUTCS € Ucnoiab30BaHueM 00004k ACT. Pe3ynbpTaThl Te-
CTUPOBAHHUSI IPEACTABIISAIOTCS 10 3aBEPLICHNUN TECTA B MPOLUEHTHOM Buae. 1 % coorseT-

cTByeT 1 Oamny.

IIpuMepHBbIe KOHTPOJIbHBIE BONIPOCHI K J1a00paTOpHOil padore

1. Ha3zoBuTe OCHOBHBIE IpaHyJOMETpPUUECKHE XapakTepucTuku. JlaiiTe ux ompenene-

HU.

A

Pacckaxure, kak mpoBOAATCS U3MepeHus 1o ¢hoTorpaduu MUKPOKPUCTAILIOB.

3. Pacckaxure, Kakue crocoObl OMPEEICHUsT Pa3MEPOB YaCTHIl AUCIIEPCHBIX CHUCTEM

BbI 3HACTC.
Onucanue wikavl OoYyerHuearus

JlabopaTopnasi padora

pacyersl

3amuTa

Hroro

KomnuectBo 0amios

0-10

0-10

0-20

6.3 Memoouueckue mamepuaivl, onpeoenaoujue npoueoypvl O4eHUBAHU 3HAHUIL,
YMeHUil, HaA8bIK0E8 U (Ul) ONbIMA 0eAmeIbHOCIU, XAPAKMepU3youjue I3mansl
Gopmuposanus komnemenyuil

OO0t 6am1 TeKyien ycrneBaeMocTu GopMHUPYETCS CIICIYIONIUM 00pa3oM:

IIkana ouenok no eudam oesamerbHoCmU

Buj nesiteabHOCTH

MakcuMaJbLHBIH 02711

Koa-Bo

Bcero 60asi10B
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Tect 100 1 100

JlaGopatopHnast pabora 20 1 20

MaxkcumMaJibHbIi TeKyIHii 6211 120

Hrorosas OLICHKA BBICTABJISICTCA B COOTBCTCTBHH CO IIKAJIOM:

KoandyecTBO 0a/1710B Onenka
0-60 HE 3aUTEHO
>60 3a4TEHO

7. IlepeyeHb OCHOBHOM U JOIOJHUTEILHON YUeOHOM JIUTEPATYPbI, HEOOXOAUMOM
JJIS1 OCBOCHUSA M CHUIIIMHBI

a) OCHOBHAA yueOHasa Tumepamypa:

1. T. A. Jlapuues, JI. B. CotHukoBa, b. A. Ceukapes, FO. A. bpecnas, A. H.
VYTexuH, MaccoBasi KpUCTAJIIM3allUsl B HEOPTAHUUYECKUX CUCTeMax YueOHoe rmocolue.
Kemepogo, 2013.

2. MaccoBasi KpucTaUIM3amusl B HeOpraHWndeckux cucremax [Tekcr] : ydeo-
Hoe rocooue / T. A. Jlapuues [u ap.]. ; KemepoBckuii roc. yH-T. - 2-¢ u3g. - Kemeporo :
[6. m.], 2013. - 174 ¢. http://e.lanbook.com/books/element.php?pll id=58330. Jlara
obpamenust 11.04.2018.

3. PycanoBa A.U. Jlekuuu no tepmoauHamuke nosepxuHocreit / A.U. Pycano-
Ba. - HNzn-Bo "Jlanp", 2013. - 240c. - Pexxum JIOCTyTA:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=6602, Jlata oOpaiieHus
11.04.2018. Jlata o6pamenus 11.04.2018.

0) Oononnumenvhan yueOHas 1umepamypa:
1. B. H. IloptHoB, E. B. UynpyHoB, BO3HUKHOBEHHE U POCT KPUCTAILIOB, M.,
®dusmataur, 2006.
2. Opunpuxcoepr . A. Kypc xomnmounnont xumuu: YueOnuk. Jlann, 2010,
http://e.lanbook.com/books/element.php?pll_id=4027, ata oopamenus 11.04.2018.

8. Ilepeyennb pecypcoB HHPOPMAIUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
"NUHTepHeT'", HEOOXOAUMBIX JIsl OCBOCHUS JUCHUIIJINHbBI

1. XKypnan «Kpucramiorpadus» http://kohnvict.ucoz.ru/redcryst/main.htm /lara o6-
pamenus 11.04.2018.

9. MeToanueckue yKazaHus JJIs 00y4alOIMXCsl 10 0CBOCHUIO U CIIUTIIMHbI

9.1 Opzanu3ayusn camocmoameabHou padomsl Cmyo0eHmos

[To maHHOW MUCUHUIIIMHE HA CAMOCTOSATEIBHYIO pad0Ty 00yUJaONMUXCSI OTBOIUTCS
87 akameMHUYecKUX 4acoB. DTO BpeMsi HEOOXOIUMO MCIIOB30BaTh ISl CIICIYIOIINX BH-
JIOB paboT:
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http://e.lanbook.com/books/element.php?pl1_id=58330
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=6602
http://e.lanbook.com/books/element.php?pl1_id=4027
http://kohnvict.ucoz.ru/redcryst/main.htm

1. 3akperuieHHe U TOBTOPEHHUE JIEKIIMOHHOTO MaTepHaia;
2. CaMocCTOATeThbHOE N3YUCHUE PA3/ICIIOB TEM;
3. IloaroroBka K MPOMEKYTOYHOH aTTECTAIUH (3a4ETY).

1. JInst 3aKperieHus JISKIMOHHOTO MaTeprana He00X0UMO UCTIOIb30BaTh MPE/I-
ctaBieHHble B YMK 1o muciuruimHe omopHble KOHCTIEKTHI JICKITUH U COOTBETCTBYIOIIINE
pazjenbl yueobHoro mocoobus. s 6osiee yriyOaeHHON MpopaboTKK MaTepuraia He00X0-
JAMMO UCTOJIb30BaTh PEKOMEHIOBAHHYIO MPEMNOaBaTEeIeM JOMOIHUTEIBHYIO JIUTEPATY-

py.

2. Ha caMocCTOSITEIbBHOE U3y4YEHHE BBIHECEHBI TEMBI ITPUKIATHOTO XapakTepa, He
HY)KJaoNMecs B JI€TalbHON MPOpabOTKe BOIPOCA HA JIEKLHMH, a TaK)Ke pas3Aeiibl, U3y-
YEHUE KOTOPBIX HOCUT O3HAKOMUTEIBHBIA XapaKTep:

Ne

HaumenoBanue pa3jgeJia qmc-
IUILINHBI

Pame.n, BBIHECEHHBIH HA CAaMOCTOSITEJILHOE H3y4eHue

1. CoBpeMeHHbIE TPEICTABICHUS O
MexaHu3m pocTta M3 MHOTOKOMIIOHEHTHOTO pacTBOpa
nporeccax  (GopMupoBaHus U
JJIEKTPOJINTA.
pocTa KpUCTaJIIOB
2. eI IEPUOANYECKON CBA3U. PaKTOPBI, ONPEAEISIONINE
Mopdomnorust KpucTauIoB 1 PHOA PrL, OTpeA H
(hopMHIpOBaHKE OTPAaHKH KPUCTAIIJIOB.
3. [Ipormeccrl cMmemmBaHus B XKUIKOU (aze. SIBiIeHHE MUK-
POCMEIIMBAHUA B peakTope ¢ Memankou. IIpumeps Biu-
MaccoBas kpucta3anus SHUSI MHUKDOCMEIIMBAaHUS HAa XUMHUYECKHE PEaKLUU.
beicTpple peakiuu B pactBopax. Peakumst ocakIeHus.
Peakuyu nosmmMepusanuu U NOJIMKOHECHCALIMH.
4. MeKyaCTHYHOE B3aUMOJCICTBIE
B X0JI€ MacCOBOM 3alUTHBIE KOJJIOUIBI.
KPUCTAJUITM3aLAN
5. Hcropudeckuil ouepk pa3BUTHS TEXHOJIOTUU CUHTE3a
AgHal.
Kpucrannsl raoreHua0B cepedpa
Pexpucramnmzanus mukpokpucramioB AgBr B BonHO-
YKEJTATUHOBOM TIelle
6. Teepaodazuelii peakTop ¢ yaaineHueM mnpoaykra. Ilpo-
KoHcTpyK1ust MpOMBIIIIEHHBIX TOYHBIE PEAKTOPBI C ITOCTOSIHHBIM MOTOKOM. IIpoTOuHBIE
KPUCTAJUIM3aTOPOB PEaKkToOpsl C MEPEMEHHBIM IIOTOKOM. byHKEpHBIE peakTo-
pbl. KoHCTpyHpOBaHue peakTopos.
7. I'panynoMerpuyeckue U gucnep- | XapakTepUCTUKA PacIpeNelieHUs 4YacTUIl 110 pasMepam.
CHOHHBIE XapaKTEPUCTUKH HopmanbHOE 1 10r-HOpMalibHOE pacnpeeeHue.

Jlst aTOoro Buaa paboThl HEOOXOIUMO MPOPA0OTAaTh PEKOMEHIOBAHHYIO JIUTEpa-
Typy, IPpH HEOOXOTUMOCTH CJIETYET OOpaTUTHCS K MPEMOAaBATENI0 32 PA3bICHCHUSIMU
HESICHBIX MOMEHTOB.
3. JInsg moaroToBKH K 3adeTy (IIPOBOIUTCS B BUJE KOMITBIOTEPHOTO TECTHPOBa-
HUS) HEOOXOJAMMO TMOBTOPHUTH MPONICHHBIM MaTepual, WCIOIb3Yys KOHCIEKT JICKIUH,
yaeOHoe rmocobue, oopaiias 0coboe BHUMaHUE Ha pa3/ielibl, BHIHECEHHBIC HA CAaMOCTOSI-
TeJIbHOE U3yUEHUE.

10. ITepeyenb nHPOPMAIUMOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMBbIX MPH OCYIIECTBJIE-
HHMH 00pa30BaTeJIbHOIO NMPOLECca M0 AUCHHUILTHHE

1. KOMHBIOTCpHoe TECTUPOBAHUC 11O UTOTaM M3YUYCHUSA PA3aCIOB AUCIHUIIIINHBI

14




2. Ucnonws3oBaHue npe3eHTanuii (B mporpamme Power Point) npu npoBeneHuu
JIEKIIMOHHBIX 3aHSATUH.

11. Onucanue MaTepuaIbLHO-TEXHUYECKON 0a3bl, HEOOXOTUMOM I
ocylecTBJIeHHsI 00Pa30BaTEIbLHOI0 MPOLECCA MO AUCIUIJINHE

B kauecTBe MarepuanbHO-TEXHUYECKOTO O0ECHeYeHUs AMCIUIUIMHBI UCIOIb3Y-
I0TCSI CJCAYIONIME MYJIbTUMEIUUHBIE CPENCTBA: KOMIBIOTEP C MPHUKIAIHBIM IIPO-
IPaMMHBIM 00€CTICUCHHUEM, TIPOEKTOP, IKPaH.

12. Unble cBeleHUs U (MJIH) MATEPHAJIbI

12.1. Ilepeuensv oopazosamenvHvix Mexnoa02uil, UCHOIb3YEMBIX HPU OCYULECI ETIEHUU
obpazoeamenbHo20 npoyecca no OUCYUnIUHe

[Ipu peanuzanuy AUCUHUILIMHBI «MaccoBasi KpUCTaUIM3alKsl HAHOCTPYKTYPUPO-
BAHHBIX HEOPTaHMYECKUX MaTePUANIOB)» AyJIUTOPHBIC 3aHATHUS MPOBOAATCS B (opme
nekiui. Hapsany ¢ TpaaWIIMOHHON JIEKIHEN TakKe PEKOMEHAYETCS UCIOIb30BaTh Cle-
nyrone (GopMsl:

Jlexyus-ouanoz: Haubosee pacrnpocTpaHeHHas ¢GopMa aKTUBHOTO y4acTHs CTYEH-
TOB B IIPOIIECCE M3YUYEHHSI HOBOT'O TeopeThueckoro Marepuana. Co CTOPOHBI Mpenojia-
BaTeNsl  JICKUUS-IUAJIOT  MpEeArojaracT MoJJepKaHue yCTOMYMBOTO  KOHTAKTa
C ayIUTOpUEH, TITyOOKOE 3HAHWE MaTepuaia, MOOMILHOCTh U TMOKOCTh B €ro M3JIOXKe-
HUU C YY€TOM OocoOeHHOocTel ayautopuu. Jumanornuyeckas ¢hopma mojaadyud TeopeTHde-
CKOr0 MaTepuajia IpuMeHUMa KO BCEM pasjiesiaM JUCIUTIIUHEI.

IIpobrnemnasn nexyus: NpenronaraeT MOCTPOCHUE W3JIOKEHUS HOBOTO TeopeTHYe-
CKOro maTepuana B (opMe MOCIEN0BATEIHLHOTO PEIICHUs] TOCTABICHHONW MPOOJIEMBI.
CymiecTBeHHOE OTIMYKE MPOOJIEMHON JIGKITUU B HEOOXOJIUMOCTH PACCMOTPEHUS Pa3-
JUYHBIX TOYEK 3PEHUSI HA MOCTaBICHHYIO MPOOJEMYy U OIEHUBAHUM IMO3HABATEIHHOU
MPOAYKTUBHOCTH, TEOPETUYECKON U METOAOJIOTMYECKON 3HAYMMOCTH Ka)KJI0W U3 HUX.
[IpoGnemuas (opma momayum TEOPETUYECKOTO Marepuaia MO3BOJIIET CPOPMUPOBATH
[M03HABATEIIbHBIA U UCCIIE0OBATEIILCKUM UHTEPEC CTYJICHTOB K COJIEPKAHUIO U3ydaeMOU
TUCHUIUIUHBL. JTa ¢opma Haubosiee y0o0Ha JUIsl TPOBEACHUS JICKIIUU 0 CIEAYIONUM
TEMaM U pazjenam:

1. Knaccuueckue moaxopl K OMHMCaHUIO 3apo/bliieoOpazoBanus. Teopun Donbmepa,
Openkenst, 3enpaopuda u Jlngpmmuna-Ciezoa. CoBpeMeHHbIE TEOPUU 3apObIIICO0-
pa3oBaHuUs.

MexaHu3M pocTa KpUCTAJIIOB.

3. BumsHue arnomepanuu Ha IPOLECC KPUCTAIUIA3ALNH.

B kadecTBe WILTIOCTpandii TEOPETUYECKOTO MaTephaia HMCIONb3YIOTCS HaydHbIC
JAHHBIC IO KPUCTALTU3AIMKM TajJOTeHUIOB cepedpa, MOJyYCHHBIE aBTOPOM JTAaHHOTO
Kypca ¥ IpyTiMHU COTpyaHUKaMu Jlabopartopun pororpaduueckoii xumuu Keml'VY.

12.2. Ocobennocmu peanuszayuu OUCYUNIUHDL 0J1 UHEATUOO08 U IUY C OZPAHUYEHHBIMU
603MONCHOCMAMU 300P08bA

B npouecce n3yyeHns: AUCUUILIMHBI U OCYILIECTBIEHUs IPOLEAYP TEKYIIEro KOH-
TPOJISL YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTECTALMHU JIUL C OIPAHUYEHHBIMU BO3MOXK-
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HOCTSIMH 37I0POBBSI IPUMEHSIOTCS aAanTUPOBAHHbIE (POPMBI 00YUYEHUSI C YUETOM MHIU-
BUyaJIbHBIX MCUXO0(PU3HOJIOTHYECKUX ocodeHHoctel. [Ipu onpenenenun hopm npose-
JICHUS 3aHATUN ¢ 00Y4alOIMMUCSI-UHBAINIAMHA YYUTHIBAIOTCS PEKOMEH/IAlUU JIaHHbIE
M0 Pe3yJIbTaTaM MEJIMKO-COIMATbHOM AKCIIEPTU3bI, COACPKALTUECS B HHAUBUIYATIbHOM
nporpaMme peaduINTAlMi WHBAINAA, OTHOCUTEIHLHO PEKOMEHIOBAHHBIX YCIOBHHU U
BUJIOB Tpy/a.

[Tpu HEOOXOTUMOCTH O0yUarOIMUecs U3 YUCiia MHBAIHUIOB U JIUIl C OTPAHNYCHHBI-
MU BO3MOXXHOCTSIMH 37I0POBbSI TIOJIB3YIOTCS CIIEIIMATBLHBIMU PabOYMMU MECTaMH, CO-
3IaHHBIMU C YYETOM HAPYIICHHBIX GYHKIIMA W OTPAaHUYCHUH KU3HUACATEITHHOCTH.

s auy ¢ napyuwienuem 3penust (Cienvix u ciabo8uoaumux):
— CHeUHaIM3UpOBaHHOE cTannoHapHoe padouee mecto InCHUC 201;
— cHenuatu3upoBaHHOE cTanmoHapHoe padboyee mecto DnCUC 221;
— crnenuanu3upoBanHoe MoouiabHOe Mecto DnMHOT 301;
— npunrep bpaiins (+110 nns Tpancusiiuu Tekcta B mpudt bpaiiis).

s nuy ¢ napywenuem cayxa:
— cucrema uHdopMalMoOHHasl 171 cladocblanux crtaiuonapHas «Mcrok» C-1U;
— OecnpoBO/IHAS 3BYKO3aIMKCHIBAOIIAS allapaTypa KOJUIEKTUBHOTO MOJb30BAHUS: pa-

nuoknacc (paguomukpodon) «Coner-PCM» PM-3.1.

s auy ¢ napyuwieHuem onopHo-08u2amenbHo20 annapama:
— KOMIIBIOTEPHBIA CTOJ JJIS JIUI[ C HApYLICHUSIMU OMOPHOJBUTATEIHLHON CUCTEMBI C

AIEKTPOIPUBOIOM;

— KJIaBHATypa C HAKIJIAJIHOW M C KHOITOYHOM MBIIIKOW C PACIIONIOAKEHUEM KHOTIOK CBEp-

Xy AKKOpI;

— OecnpoBoanas MbIb Tpekoo st [TK Logitech M570;
— KJIaBMaTypa C JHKONUCTUKOM JJIs BBIOOpa KJIABUIIIM HA I[BETOBOM IIOJIE.

OcobeHHOCTH Tpolecca U3YUYEeHUS! TUCHUIUIMHBL U OCYIIECTBICHUS TIPOLIEAYp Te-
KYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOU aTTeCTAIUU:

s uy ¢ napywenuem 3penus 3aJlaHdsl U MHCTPYKIIUU MO UX BBIMOJHEHUIO TIPENO-
CTaBJISIIOTCSI C YKPYIMHEHHBIM MIPUGTOM, I CIEMbIX 3a1aHus oQopMisitoTcs peibed-
HO-TOYEYHBIM IIpudTOoM bpaiins win B BUAE JIEKTPOHHOTO JOKYMEHTA, TOCTYITHOTO C
MOMOIIbI0 KOMIBIOTEPA CO CIEIHMATM3UPOBAHHBIM MPOTPAMMHBIM OOECTICUCHHEM JIJIS
ciensbix, 00 3aunThiBatoTcs uM. [Ipu HeoOXxoaumocTu oOecreYnBaeTCss WHIUBHUIY-
anbHOE paBHOMEPHOE ocBenieHue He meHee 300 JIoKC, MPeaoCTaBIsSETCS YBEIUUNBALO-
ee YCTPOMCTBO, a TaK’K€ BO3MOXKHOCThH MCIOJIb30BaTh COOCTBEHHOE YBEIHMUHUBAIOITUE
YCTPOUCTBO.

s uy ¢ Hapywenuem ciyxa NTUIAKTUYECKUN MaTepuall (Cai1-Mpe3eHTalun JeK-
UM, 3aJ]aHUs] U UHCTPYKIIMU K WX BBIMOJHEHUIO) MPEIOCTABISIIOTCS B MHUChMEHHOU
(dhopMe Wiu JIEKTPOHHOM BHJIe TIPpU HeoOxoauMocTu. OdecneuynBaeTcsl HaJlnune 3BYKO-
YCUJIMBAOIIEH amnmapaTypbl KOJIJIEKTUBHOIO TMOJIb30BaHUS, MIPU HEOOXOJIUMOCTH CTY-
JIEHTaM MPEJIOCTABIISICTCSl 3BYKOYCHIIMBAIOIIAs araparypa WHIUBUIYaIbHOTO MOJIb30-
BaHMUSL.

s auy ¢ masxcenvimu HapywieHusAMY peyu TEKYIIUNA U MIPOMEKYTOUHBI KOHTPOJIb
MIPOBOJIATCS B MUChbMEHHOU (popme.
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CTyaeHThl ¢ OTpaHUYEHHBIMUA BO3MOXHOCTSIMU 370pPOBbS MOTYT B Ipoliecce oOyue-
HUSL U MPOXOXKACHUS TEKYIIErO U UTOTOBOIO KOHTPOJS IMOJIb30BATHCA TEXHUYECKUMHU
CpelicTBaMH, HEOOXOJUMBIMHU UM B CBS3M C UX UHAUBUIYaTbHBIMU OCOOEHHOCTSIMHU.

JlommyckaeTcsi MpUCyTCTBUE B ayAUTOPUU BO BpeMs cAauyd 3a4éTa acCUCTEHTa W3
yucia paboTHukoB Kem['Y win npuBied€HHBIX U1, OKa3bIBAIOIIMX CTYAEHTaM C Orpa-
HUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI HEOOXOAMMYIO TE€XHUUYECKYIO MOMOIIb C yué-
TOM WX WHAMBHUAYAIbHBIX OCOOCHHOCTEH (3aHATH pabodee MecTo, MepeBUraThCs, Mpo-
YUTaTh U OPOPMUTH 3a/1aHNE, OOIIATHCA C TPEIOIABATEISIMU ).

OcoOble yCcOBHS MPEAOCTABISIIOTCS CTYAEHTaM C OIPaHUYEHHBIMU BO3MOKHOCTSIMU
3/I0pPOBbSI HA OCHOBAHUU 3asIBJICHUS, COJEPKAIIETO CBEACHHS O HEOOXOUMOCTH CO3/1a-
HUSI COOTBETCTBYIOIIUX CIIEIUATBHBIX YCIOBUH.

[lo mucumminHe pa3zpaboTaH y4eOHO-METOIMYECKUN KOMIUIEKC, BKIIFOYAIOIIUMA
MYJIbTUMEANMHBIE CIAalI-TeKINUN, YYEOHO-METOANYECKUE Pa3padOTKU U METOANYECKUE
PEKOMEHJALIMHU 110 CAMOCTOSITEIbHOMY OCBOEHHIO Kypca.

B nepedyeHb OCHOBHOM JIUTEpaTypbl BXOJIUT W3/IaHUE, PA3MEIIEHHOE B 3JIEKTPOH-
HOU OMOJIMOTEYHOU CUCTEME.

CocraBurens: TutoB ®. B., k.x.H., moneHT Kadenpsl o61ien Gunuku
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