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"®yHnpaMeHTaNbHAS ¥ NPUKIaHAs XUMUS' HanpasleHHOCTH (npodmwto)  Xumus MarepuanoB @ITBOY BO «Henl Y» crp. 2

Copepxkanue

1. Ilenu ocBOEGHMS AUCITUTLIIUHBI

2. Mecto nuciuruinsel B cTpykType OIIOIT

3. Komnerenuuu oby4arorierocsi, GopMupyeMbie B pe3yJIbTaTe OCBOCHUS JUCIUILIAHBI
(Momymst)

4. O6beM AUCIUTUTUHBI (MOJTYJIS)

5. CTpyKTypa U coAep:KaHue AUCIUTIIUHBI (MOTYJIs)

6. ®OH/T OIICHOYHBIX CPEICTB

6.1. IlepedyeHn BUIOB OIIEHOYHBIX CPEJCTB

6.2. TunoBbie KOHTPOJIHHBIC 3aJJaHUS U HHBIC MaTEPHAIIBI JIS TEKYIIEH aTTeCTalluK
6.3. TunoBbIe KOHTPOJILHBIC BOMPOCHI U 3aJIaHKS JJIsl TPOMEKYTOUHOU aTTeCTaIlluu

6.4. Kputepuu olieHUBaHUs

7. YaeOHO-MeToau4YecKoe U HHPpOopMaIMOHHOE 00ecTiedYeHUE JUCITUTTMHBI (MOTYJIs)
7.1. PekomeniyeMas auteparypa

7.2. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHHKAaIIMOHHOM ceTH "MHTepHeT"
7.3. Ilepeuennb nHPOPMAIIMOHHBIX TEXHOJIOTUN

8. MaTepuanbHO-TeXHUYECKOE 0OecreueHne JUCITUTUTMHBI (MOTYIIs)

9. Meroaunueckue ykazaHus 1Uisi 00y4aroIIUXCsl IO OCBOEHUIO TUCUHUIIITUHBI (MOIYJIs)
10. CriennanbHble YCIOBHUS OCBOCHMSI TUCIUILTHHBI 00yYaIOIIUMHUCS C HHBAJIUTHOCTBIO U
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 30POBbS
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MHMHOBPHAYKU POCCHUN
\)} DenepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE
@ YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabovast mporpamma muctmmuiies! "KosmonaHas XuMus'" 1o HanpaBIeHHIO OATOTOBKY (CIIEIMAIbHOCTH)

"®yHnpamMeHTaIbHAs U MPUKIaHas XUMUs' HanpasieHHocTH (mpodmmo)  Xumus Matepuaios @PI'BOY BO «Henl'Vy» crp. 3

1. IEJIM OCBOEHMUS AN CITUITIJIMHBI

Llenbo npernoaaBaHus AUCIUILTHHEI SBISETCS ()OPMHPOBAHUE y CTYACHTOB IIPABHIIEHOTO MPEICTABICHHS O KOJUIOMTHO- XUMIYECKUX
Ipolieccax, CBOMCTBAX JUCIEPCHBIX CHCTEM M IOBEPXHOCTHBIX SIBJICHHSX. BBIABIITE OCOOBIC CBOICTBA BEIIECTB U MaTEPHAJIOB,
00YCIIOBIICHHBIC UX JTUCIIEPCHBIM CTPOCHHEM.

PCSyJ'ILTaTLI O6y‘{eHI/I$I 10 JUCHUIIMHE HAalIPaBJICHBI HA JOCTUXKCHUEC NHAUKATOPOB KOMHCTGHHI/IﬁZ

YMEET UCIO0JIb30BaTh 3HAHUSA TEOPETUIECKUX OCHOB (PU3UKU U MATEMATUKU AJIsI INIAHUPOBAHUSL XUMUYECKOIO SKCIIEPUMEHTA,
00pabOTKU ¥ UHTEPIPETUPOBAHUS [TOIYUEHHBIX pe3yabTaToB (OIIK-4-2);

38.)13‘{6171 nperogaBaHusi JUCHUIUIAHBI ABJISICTCS (bOpMI/IpoBaHI/Ie Y CTYACHTOB NIPABUJIBHOI'O MPEACTABJICHUSA O KOJIJIOUWAHO-
XUMHUYCCKUX IIpoleccax, CBOMCTBaX JAUCIHCPCHBIX CUCTEM U MMOBEPXHOCTHBIX SABJICHUAX.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

IMuxn (paznen) OIIOIL: b1.0.1.09

2.1 TpeGoBaHus K NpeABAPHUTEILHON OATOTOBKe 00y4al01Lerocs:

AHanuTHuecKass XUMHs

OpraHqucxaﬂ XUMUs

duznueckas XUMHS

OO01ast 1 HeOpraHU4ecKask XUMHS

2.2 JIlucuMniIvHbI ¥ PAKTHKH, [IJIS KOTOPBIX OCBOEHHE JAHHOI THCIMIIJIMHBI (MOYJIs1) HE00X0AMMO KaK NMpeAlIecTByIoLIee:

\

OCHOBBI XUMHUHU TBEPAOro TCjIa

Xumudeckasi TEXHOJIOTHs OpPraHN4Y€CKHUX BCIICCTB

CemuHap 1o XMMUHU MaTepUaIOB

JlaGopaTopHBbIi MPAKTHKYM 110 XHUMHHU MaTEpHAIIOB

3. KOMIIETEHIIUY OBYYAIOIIET OCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLATIINHEI
(MOJYJIST)

OIIK-4: Cnioco0eH NJIaHNPOBATh PadoThl XUMHYECKOI HATIPABJIEHHOCTH, 00pa0aThIBATH U HHTEPIPETUPOBATH MOJIy4YeHHbIE
pe3yJbTaThl ¢ HCII0JIb30BAHHEM TeOPeTHYeCKUX 3HAHMIA M PAKTHYECKHX HABBIKOB PeLieHUs1 MaTeMaTHYecKuX U pu3uyeckux
3a1a4

3HaTh:

[puHIiner 06pabOTKH JaHHBIX ¢ UCIIONB30BAHUEM CTAHIAPTHBIX CIIOCOOOB alpOKCUMALIMN YUCIEHHBIX XapaKTePUCTUK

YMmerhb:

OO6pabaTbeBaTh TaHHBIE C UCIIOIB30BAHUEM CTAHAAPTHBIX CIOCOOOB aNIPOKCUMALINH YUCIICHHBIX XapaKTepuCTUK; VHTepnpeTnpoBaTh
PE3YNIBTAaThl XUMUYECKUX HAOIIOEHUH ¢ UCIIONB30BaHUEM (PU3NIECKUX 3aKOHOB U MPEACTABICHUM

Buaagern:

Haspikamu 00paboTKH pe3ysIbTaTOB XUMUIECKOTO SKCTIEPUMEHTA € HCIIOIB30BAaHHEM CTaHAAPTHBIX CIIOCOO0B alNPOKCHMALIUH
YHCJIEHHBIX XapaKTEPUCTHK;
HaBpIkamy HHTEpIIPETAIIMN PE3YIFTATOB XUMUIECKOT0 SKCIIEPUMEHTA C UCTIONB30BaHNEM (H3HIECKUX 3aKOHOB U TIPEACTABICHUH.

B pe3yabTare 0CBOCHUS TUCHUIJIMHBI 06yqammnﬁm JOJIKCH

3.1|3uaTn:

3.1.1| Pu3uKO-XUMUYECKIE OCHOBBI YIEHHS O MIOBEPXHOCTHBIX SIBJICHHUSX U JUCTIEPCHBIX CHCTEMAX.

3.1.2|Crioco0b! monyYeHHst AUCIEPCHBIX CHCTEM, (PaKTOPBI MX YCTOMYMBOCTH M (PU3MYECKUE CBOMCTBA JINO(OOHBIX 3051eH U1
JTUOQHITBHBIX KOJIIOUIOB.

3.1.3|Onucanue MUKpOre€TepOreHHbIX CUCTEM: CYCIIEH3UM, SMYIIbCUM, TIEH, a3P030JI€H, IOPOILIKOB, ITUPOKO BCTPEUAOIIUXCS
B IIPUPOJIE ¥ IPUMEHAEMBIX B Pa3IIHIHBIX 00JIaCTSIX MPOMBIIUICHHOCTH.

3.2|YMeTh:
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3.2.1|KonuuecTBEHHO XapaKTCpU30BaTh U OIUCBIBATH CBOICTBa JAUCTICPCHBIX CUCTEM U MPOTCKAIOIINX B HUX
KOJUIOUAHO-XUMHYCCKUX ITPOLICCCOB.

3.3|Baaners:

3.3.1|MeronaMu HU3MepeHNUS IIOBEPXHOCTHOTO HATSKESHHUS M MCCIICIOBAaHMS [TOBEPXHOCTHBIX SBJICHUI Ha TPaHUIIAX pa3Jiena
pa3nuuHbIX Gas.

3.3.2|HaBbikamu TOJYYCHHUS KOJIJIOUAHBIX PACTBOPOB U UCCIICAOBAHUA UX CBOMCTB C IMOMOILbIO Pa3JIMYHbIX (I)I/ISI/IKO-
XUMHUYCCKHUX MCTOI0B.

4. OBbEM JUCLUILTUHBI (MOY.JIS)

O6Lwas TpyAoeMKoCTb 43ET

Yacos no yueOHoMy Iutany : 144 Buzp!l KOHTpOIsL B ceMecTpax:
B TOM YHUCJIE :

ayJMUTOpHBIE 3aHATHUS : 72 9K3aMEeHBI 7

camocTosiTelbHas pabora : 6,5 3a4eTsl 7

YacoB Ha KOHTpOJIb : 54

KOHTaKTHas pabora: 83,5

UKP: 11,5

5. CTPYKTYPA U COJIEPKAHUE JUCHUILIMHBI (MOLY.JIS)

Kon HaumeHoBaHue pa3/iesioB U TeM /B 3aHATHS/ Cemectp | YacoB Jlutepatypa
| sansTHA [ Kvne
Pasnen 1. BBenenue.

1.1 Bsenenue. /Jlex/ 7 4 JI1.2J12.2
21092935495

1.2 Bsonnoe 3ansitue /J1ad/ 7 2 JI1.2J12.2J13.1
21092935495

1.3 Beenenue. /Cp/ 7 0,5 JI1.1 J11.2

0152333495

Pazgen 2. MouiekyJIsIpHO-KMHETHYECKH e U ONITHYECKHEe CBOHCTBA
JUCTIEPCHBIX CHCTEM.

2.1 MonekynsapHO-KMHETUYECKHE U ONITUYECKHE CBOICTBA TUCIIEPCHBIX CUCTEM. 7 8 JI1.2J12.2 J12.3
/JTex/ 2132333435
2.2 CenuMeHTalMOHHBIH aHanm3 /J1ab/ 7 6 JI1.2J12.2J13.1
2132333435
2.3 W3yueHne onTHYECKUX CBOKMCTB 305ei /J1a6/ 7 4 JI1.2J12.1 J12.2
JI2.3713.1
2132333435
2.4 MonekynsapHO-KHHETUYECKHE U ONITUYECKNE CBOMCTBA TUCTIEPCHBIX CHCTEM. 7 1 JI1.2J12.2
/Cp/ 2132333435
2.5 MonekynsapHO-KHHETUYECKHE U ONITUIECKHE CBOMCTBA IUCIEPCHBIX CHCTEM 7 2,5
/MKP/
Pa3nen 3. Tepmoannamuka nopepxnoctu. Kanuisisipusle sipieHust u
aacopoums.
3.1 TepmoauHaMuKa moBepxHocTH. KanmuiuisipHblie sBiieHUs u aacopOouus. /JIex/ 7 10 JI1.2J12.2
2132333435
32 IMony4enue n paspymienue neH /J1a6/ 7 4 JI1.2J12.2713.1
2132333435
33 TepmoauHamMuka nmoBepxHoctH. Kanuuisipablie sBiieHus u aacoporms /Cp/ 7 1 JI1.1J12.2

0103233354035

3.4  |Tepmommuamuka moBepxHocTH. Kanmnaspasie sBrneHus u agcopomms /MKP/ 7 2

Pa3zpgeu 4. DileKTpHyecKHe CBOMCTBA M yCTOHYHBOCTD JUCIEPCHBIX CHCTEM.

© ®I'bOY BO «Yenl'V»
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4.1 DJIeKTpUYECKHe CBONCTBA M YCTOWYMBOCTD AUCIICPCHBIX cHcTeM. /JIex/ 7 8 JI1.2J12.1 JI2.2 J12.3
01032233 54 35

4.2  |llomydeHne KOJUIOMIHBIX PacTBOPOB /J1ab/ 7 4 JI1.1 J11.2J12.2J13.1
31523334095

4.3 DNeKTpUYECKUE CBONCTBA M YCTOMYMBOCTD AUCIEPCHBIX cucteM. /Cp/ 7 3 JI1.2J12.2
31523334095

4.4 Tonyuenue 305ei METOZIOM 3aMeHBI pacTBoputens. [lepesapsaka 3omneii /J1ab/ 7 6 JIT.1 J11.2J12.2J13.1

01 52393 54 55

4.5 Koarymsiws /J1a6/ 7 4 JI1.1 J11.2J12.2J13.1
51322535435

4.6 OnpeneneHrie KPUTUYECKOH KOHIIEHTpAIMK MHLIEII000pa3oBaHus /J1a6/ 7 6 JIT.1 J11.2J12.2J13.1
31523334095

4.7 OneKTpuyecKue CBONCTBA U YCTOMYMBOCTD AUCHEepcHBIX cucteM /MIKP/ 7 4,5

Pazpnen 5. OCHOBBI (l)PI3I/lK0-XI/lMI/l‘lECKOﬁ MEXaHUKHU TUCIIEPCHBIX CUCTEM

5.1 OcCHOBBI (HU3UKO-XUMHYECKOH MEXaHUKU UCIEPCHBIX cHcTeM. /JIex/ 7 6 JI1.2J12.2
010322535435
5.2 OCHOBBI (PU3UKO-XUMHUYECKONW MEXaHUKHU ITUCIEPCHBIX cucteM. /Cp/ 7 1 JI1.2J12.2

01052333495

5.3 OCHOBBI (PU3UKO-XUMHYECKOW MEXaHUKHU aucnepcHbix cucrtem /UKP/ 7 2,5

Paznen 6. Dx3amen

6.1 Dk3ameH /OKk3aMen/ 7 54 JI1.1 J11.2712.1 J12.2
J2.3
210323354535

6. ®OHJ] OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BUIOB OLEHOYHBIX CPEICTB

Texyiuit KOHTPOIb:

1) [IpumepHbIe BONPOCHI K KOHTPOJIBHOU padoTe;

2) [IpumepHbIe KOHTPOJIBHBIE BOMPOCHI K JIA0OPATOPHBIM paboTam;
3) [IpumepHBIE BONPOCHI K CEMECTPOBBIM JOMAIIHUM 33JaHHSM.
[IpomexyrouHast aTTecTamms:

3ader BHICTABIISIETCS 10 UTOTaM TEKYIIEH yCIIeBaeMOCTH.

DK3aMEeH MPOBOJIUTCS B YCTHOM (popMme 1o Ouiieram.

6.2. TunoBble KOHTPOJIbHbIC 3aJaHUsl H UHbI€ MaTepUaJIbl /I Telcymeﬁ aTTreCTalumn

[TpumepHbIe BOIPOCHI K KOHTPOJIbHOI padore Ne 1

Bapwuant 1

1) SIBnenue, CBA3aHHOE C B3aUMOJICHCTBHEM YacTUI] B 00beMe (a3bl Ha3bIBACTCS
a)anresus

0)aacopOrus

B)KOTE3UsI

T')CMauHuBaHHE

2) Kak n3MeHHTCS KpaeBoi yroj cMauMBaHHUs CMauyuBaHKUE TBEPIOW TTOBEPXHOCTH BOJIOM MpH Jo0aBiieHnd B Boay [1AB
a)yBEITUUUTCS

0)yMEHBIIUTCS

B)HE NU3MEHHUTCS

T)IIOBEPXHOCTh CTaHET THAPO(HOOHOI

3) IloBepxXHOCTHOE HATSHKEHNE KAKOTO BELIECTBA OyeT HauOOIbIIUM

a)Bojia

0)IIKJIOTEKCaH

B)IIPONHOHOBAs KHCIIOTA

© ®I'bOY BO «Henl'V»
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I)3TaHoI

4) N300pa3ute npruMepHBI X0J1 3aBUCHMOCTH ITOBEPXHOCTHOI'O HATSDKEHUS OT TEMITEpaTyph
5) Ecnu B cocyt ¢ BOAOM 4aCTUYHO OIMYCTUTH BA CTEKJITHHBIX KalUUIApa

C Pa3IIMYHBIMA PaJMyCaMH, TO YPOBEHB )KUIKOCTH OyIeT ...

OJIMHAKOB B 000MX Kalmuipax

a)BBILIE B KAIMLIPE ¢ OONBLIMM paliycoM

0)BbIIIIE, B KAMUISIPE C MEHBIINM PaJIiyCcOM

B)HM)KE, YEM B CTaKaHE

6) C yMeHBIICHNEM BA3KOCTH ANUCIICPCHOHHOMN Cpebl CKOPOCTh CEANMEHTAIINH
a)CHIDKaeTcs

0)yBenu4YnBaeTCs

B)HE U3MEHsETCS

T')yBEIMYUBACTCS, @ 3aTEM YMCHBIIIACTCS

7) B menke Jlenrmropa-biomker moexynsr IIAB opueHTHpOBaHBI rHAPO(OOHOI YacThi0 K MOUIOXKKE. K KakoMy THITY OTHOCHTCS
JlaHHas IIeHka ?

a)X-TuM

0)Y-Tun

B)Z-THII

r)Q -Tun

8) 3anumure ypasaenue IOnra

9) JlaBiieHue MapoB KUAKOCTH B KaIMILIspe

a)00JIbIIIE YeM HaJl POBHOI MTOBEPXHOCTHIO

0)MEHBIIIEC YeM HaJl POBHOH ITOBEPXHOCTBIO

B)OAMHAKOBO VISl BCEX CIydaeB

I)3aBUCHUT OT YIJIa CMauUBaHUS

10) Kakoe yrBepkaeHue UCTUHHO?

a)yziesibHas aacopOIMs 3aBUCHT OT TeMIIEpaTyphI

0)ynenpHast afcopOIMs 3aBUCHUT OT IUIOIIAIN MOBEPXHOCTH aJcOpOCHTA
B)y/eibHAs aJIcOPOLIUS 3aBUCUT TOJILKO OT ajicopOeHTa

r)yAenbHas aacopOLMs 3aBUCUT TOJIBKO OT KOHILICHTPALIMH BEIECTBA

11) Kak u3MeHnTCS cBETOpaccesiHUE 30515 [IPU YBEIIMUEHUH paanyca YacTUI] B IBa Pa3a, PH IIPOYMX PABHBIX YCIOBHUIX
a)yBeJNIM4uTCs B 2 paza

0)yBenuuuTcs B 4 paza

B)yBenuuMTcs B 16 pa3

T)yBeJIHYUTCS B 64 pasa

12)YT0 Takoe 3MyJbCHs, TPUBEAUTE ITpuMep?

[TpumepHBIE BOIPOCHI K KOHTPOJIBHOM padore No 2

Bapwuant 1

1) JInopunbHBIME SBIISIOTCS TAKHE TUCIIEPCHBIE CHCTEMBI, KOTOPBIE

a)o0pa3yroTCsi CaMOIPOHU3BOIIBHO

0)UMEIOT BBICOKOE MEX(pa3HOE HATSDKEHHUE HA TPAHHUIIE TUCTIepCHas a3a — JUCIIEPCHOHHAS Cpera
B)COIEP>KAT BHICOKOTUCTICPCHBIE YACTHILIBI

T)COZIEPIKAT KPYITHbIE YACTHUILIBI

2) Kputnueckas koHieHTpaius Muiiesuiooopasosanus (KKM) — 310 KoHIIEHTpalys, IPX KOTOPOit
a)Ha0II0JaeTCsl EPEXO0]l IMCIIEPCHOM CUCTEMBI M3 THOQWIBHON B JTHO()OOHYIO

0)HaunHaeTCs OBICTpas KoaryJsiust

B)cheprueckre MULIEIIBI CTAHOBSATCS LIMINHIPUIECKIMHU

I')HAYMHAIOT 00Pa30BBIBATHCS MHUIICILIBI

3) IIpu cMemMBaHUK PACTBOPOB XJIOpHUIA Oapus U cyab(aTa Kaius (M30bITOK) 00pa3yrOTCsl MUIEIUIBI CIEAYIOIETO CTPOCHHS
a)[BaSO4]m- nCl - (n-x) K+ -xK+

6) [BaSO4 |m - nBa2+ 2(n-x) Cl - 2xClI -

B)[BaSO4 Jm nSO42- 2(n-x) K+ -2xK+

r) [BaSO4 | m - nBa2+ 2(nt+x) Cl -- -2xK+

4)YkaxxuTe IpaBIIIBHYIO ITOCIE0BATEIHHOCTh CIIOCOOHOCTH CXKUMATH ABOMHOI AIICKTPHYECKUN CIIOH M YMEHBIIATh &- MOTEHIIHA B
Py KAaTHOHOB:

a)Li+>Na+ >K +>Rb+ >Cs+

6)Li+=Nat =K +=Rbt+=Cst

B)Li+ <Nat <K+<Rb+<Cs+

T)HET MPAaBHIEHOTO BapHUaHTa
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5)BBezeHne B )HAKOCTb YaCTHI] JUCIIEPCHON (ha3bl IPUBOINUT K

a) YMEHBIICHHIO BI3KOCTH

0)YBeUUEHHIO BA3KOCTH

B)Bs3KkoCTE He MeHseTCS

r)/{ucniepcHas ¢as3a He BIHMAET Ha PEOIOTHYECKUE CBOHCTBA CHCTEMEI

6) Ilpu nobaBneHny MHAN(HEPEHTHBIX AICKTPOIUTOB

a)U3MEHIETCS TOJBKO aIcopOIoHHEIi cioit [[9C

0)m3MeHsieTcs TONbKO uddy3Hblit ot JJOC

B)M3MEHSIETCS M aICOpOIMOHHBIN U mud G y3HbIi cnon J]IC

r)A2C He u3mensiercs

7) DNeKTpOKMHETHIECKU T HOTeHIHA { — 3TO MOTEHIHAI

a)[IOBEPXHOCTH MHIIEIIITBI

0)Ha rpaHWIEe MeXIY IUIOTHOH 1 quddy3Hor gactamu JIOC

B)ITOBEPXHOCTH KOJUTOMAHOH 4aCTHIIBI

T)Ha TPaHUIE CKOJIBKCHHS, BOSHUKAIOIICH ITPH JIBHKCHUH OIXHOH (ha3bl OTHOCHTEIBHO JPYTOit
8) ArperatuBHyIO yCTOHIMBOCTH THMO(OOHBIX JUCIEPCHBIX CHCTEM MOBBIIIAIOT 32 CUET
a)yMCHBIICHHS Pa3MEePOB YaCTHILL TUCIEPCHON (a3b

0)aicopOLIMK TOBEPXHOCTHO-aKTHBHBIX BEIIECTB

B)BO3JICHCTBHS YIBTPAa3ByKOM

r)nobasneHust HHIU(P(EPEHTHBIX 3TIEKTPOIUTOB

9)Koarymsiust — 3T0

a)oOpa30oBaHKE arperaToB M3 YaCTHI] JUCTIEPCHOM (ha3bl MO ICUCTBHEM Pa3INYHBIX (aKTOPOB
0)ciusHNE Kanelb TUCIepCHON (a3bl

B)0Opa3oBaHUE TUCTIEPCHONW CUCTEMBI M3 OCAJIKa MITH TeIst

I)IIEPEHOC BEIIECTBA OT MEJIKMX YaCTHLl K KPYITHBIM

10)3OnexTpocraTdeckas COCTABISIONIAsE PACKIMHUBAIOIIETO JaBJICHHS 00YyCIIOBIICHA

a)cuiiamu Ban-gep-Basbca

0)cyliecTBOBaHMEM Ha MeK(Da3HOM TpaHHUIE JBOWHOTO 3JICKTPHYECKOTO CIIOS
B)CYLIECTBOBaHHEM Ha IIOBEPXHOCTH YaCTHL] COJIbBATHBIX CI0EB

I')CYyIIECTBOBAHUEM Ha IMOBEPXHOCTH YaCTHUI] CTPYKTYPUPOBAHHOTO cinosi u3 Mojekys [TAB wmu BMC

[TpumepHBIE KOHTPOIBHBIE BOMPOCHI K 1abopatopHoit padote Nel "[TomyueHne KOTOUIHBIX pacTBOPOB"

1. Iucnepcuas cucrema (J1C). Xapakrepusie npusHaku JIC. KonmnuectBennbie xapakrepuctuku J[C: pa3mep yacTul, JUCIEPCHOCTD,
yaeabHas TOBEPXHOCTb.

2. Knaccuduxkanus JIC: no AMCepCHOCTH; MO arperaTHOMY COCTOSIHUIO ()a3; 1Mo Mexk(ha3zHOMY B3aUMOACHCTBHIO; 10 MEXYACTHYHOMY
B3aMMOJICUCTBUIO.

3. [Ipupona noBepxHOCTHOI1 sHepruu. Buytpennee napnenue. [loBepXHOCTHOE HATSHKEHHUE U €IUHUIIBI €70 U3MEPEHUSI.

4. lucriepraliiOHHbIE METOBI MOTYy4eHUs THOPOOHBIX 301el. MexaHnuecKkoe TUCTIepIUpOBaHIe: IAPOBbIe MEIBHULIBI, KOJUIOUIHBIE
MenbHUIEL, 3 dext Peburnepa. JucneprupoBanue yabTpa3ByKOM. DIEKTPHUECKOE AUCTIEPTHPOBAHHUE.

5. KonneHcanmoHHbIe METO/IBI OMydeHust THOo(QOoOHBIX 30iei: Qu3nueckas u XuMu4eckas KoHaeHcaus. [lentusanus.

6. MeToap! OYMCTKH KOJUIOMIHBIX PACTBOPOB: AUAIHN3, HIEKTPOAUAIN3, YIbTPadHIbTPaLHs, 0OpaTHEIA OCMOC.

7. BpoyHoBckoe nemxenue. CpeHUi KBaJpaTUYHbIA cIBUT YacTHibl. OcMoTHYecKoe faBieHue. Y paBHenue Bant-T'odda.

8. Ctpoenue mutiesisl 1uodooHoro 3ois. [Ipasuiio [Tanera-dasHca.

[IpumepHBIE BOIPOCHI K CEMECTPOBOMY JOMALITHEMY 3aaHHIO

Bapwuant 1

1. Komoumusiii pactBop nonyuunu npu cmenuBanud 10 Mt 0,01 M pactBopa xnopuna xenesza (III) u 15 ma 0,01 M pacrBopa
THApPOKCHIa Kanus. Hamummre ypaBHeHNE peakIMy U ONpeenTe, KaKoi U3 MPOIYKTOB PEeaKIMu o0pa3yeT ruapo3oib. Paccunraiire,
KaKO€ M3 UCXO/IHBIX BEIECTB B3TO B M30bITKe. HammimmTe GpopMyiny MULIEIITEI 00pa30BaBIIErocs 301151, YKaXKUTE 3apsi] KOJUIOWAHON
YaCTHIIBI

2. JInst koarynsipn 10 M1 oTpUIIaTEIBHO 3apsbKeHHOro ruipo3oiis Tpedyetces 0,4 it 0,036 M pactBopa xiiopuia Maraus. Paccuuraiire
TIOPOTH KOATYIISIIAH, BEI3BIBAEMOH CIIEIYIOIINMHI JIEKTPOIUTAMH: XJIOPH HATPHS, XJIOPHUI MarHus, CynbdaT Kanusl.

3. Ucnonp3ys ypaBHeHHE Pajes, cpaBHUTE HHTEHCUBHOCTD CBETA, PACCESTHHOTO AMYJIbCHSIMU C PAaBHBIMH PaJANyCaMH YacTHI] U
KoHIeHTparmsaMu: Oenzomna (nl = 1,501) B Boge u H-nieHTana (nl = 1,357) B Boze. [Tokazarens npenomierns Boas n0 = 1,333,

4. PaccunraiiTe MONTHYIO MOBEPXHOCTHYIO SHEPTHIO 5 T 3MYIIbCHH OEH3071a B BOJE ¢ KOHIEHTparmelt 75 % (Macc) u auctiepcHOCTsio D
= 2 Mx™-1 ipu Temnepatype 40°C. IInotaOCTS G€H3011a IpH 3TOMH TemmnepaTtype paBHa 0,858 r/cM3, HOBEpPXHOCTHOE HATSHKEHUE G =
32,0 m/Ix/M2, TemmepaTypHBIH K03 (GHIEHT MOBEPXHOCTHOTrO HaTsukeHus Oen3ona do/dT = 0,13 m/x/(m2 K).
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5. CpenHekBaJpaTUYHOE 3HAUCHUE MPOSKITHH CIIBUTA 4acTUIBI riapo3oist SiO2 3a 3 ¢ cocrapmsier 8 MkM. OnpenenuTe paaunyc
YaCTHIIbI, €CIIH BSI3KOCTh JUCIIEPCUOHHOM cpenbl paBHa 1 mITa*c mpu 20°C.

6. Paccunraiite 31eKTpOGOPETHIECKYIO CKOPOCTH MEPEBIKCHIS YACTHI 30JI51 TPHCYIb(¥/Ia MBIIIbIKA MO CICAYIOIIAM JaHHBIM:
UIEKTPOKUHETUYECKUH noTeHMa yactul 42,3 MB, paccrosHue Mexay anekrponamu 0,4 M, BHEIIHsI pa3HOCTh OTeHIMAan0B 149 B,
BsA3KOCTb cpenibl 1 MIla*c, oTHOcUTenbHAS U3NIeKTpHYecKas IpoHunaeMocts 80,1.

6.3. TunoBble KOHTPOJIbHBLIC BOIIPOCHI M 3aIaHUA JIH npomemyTquoﬁ aTTeCTanuu

BOHpOCLI K 3K3aMCHY

1. I[lpeamer komowaHoi xumuu. OCHOBHBIE pa3feibl M HAINPABICHUS KOJUIOWAHOW XUMHUH, OOBEKTHI U 1IETH U3YUESHHUS.
Kiaccudukanys TUCIepCHBIX CHCTEM: 110 pa3MepaM YacTHIl, IT0 arperaTHOMY COCTOSHHIO JUICIIEpCHOH (as3bl U
JUCTIEPCUOHHON Ccpebl, 110 KOHIEHTpauuu. KoJnMuecTBEHHbIE XapaKTEPUCTUKH JUCIEPCHOCTU: JTUCIIEPCHOCTH, Palnyc
KPHUBHU3HBI, V/ICTbHAS MOBEPXHOCTh. [[OHATHE O TEPMOJANHAMUYCSCKU YCTOUYHBBIX (THOPHUIBHBIX) U TEPMOAUHAMHYECKH
HeycToNuuBBIX (IMOPoOHBIX) mucnepcHbIX cucreMax ([C). Oco0eHHOCTH HaHOMUCTIEPCHOTO (KOJUIOUIHOTO) COCTOSTHHS
BEIlleCTBA. Y HUBEPCAIBLHOCTh JUCHEPCHOIO COCTOSHUS BemiectBa. Omnpenensionias poib MOBEPXHOCTHBIX SIBJICHUM B
JMCTIEPCHBIX cHcTeMaX. B3auMOCBS3b KOJUIOWJIHOW XHMHH C JPYTUMH XUMHYECKUMH JUCHUILTUHAMH, C QHU3HKOH,
Ouonorued, reosoruei, NoYBOBEICHUEM, MEAUIIMHON. 3HaUeHNE KOJJIOMJHOW XMMUHU B OXpaHe OKPYXKarolel cpembl.

2. CBoOO1HAs IOBEPXHOCTHAs SHEPTUs IpaHUIbI paszena ¢a3. [loBepxHocTHBIE cuiibl. [IoBEpXHOCTHOE HATSDKEHUE.
TepMoarHAMUUECKHE CBOWCTBA MOBEPXHOCTH. [IoHSATHE O METO/E Ci10si KOHEUHOW TONIIMHBL. MeTo n30BITOYHBIX
TEPMOJIMHAMUYECKUX (DYHKINH oBepXHOCTHOrO cios (mo ['m6bcy). ®dusmyeckass MOBEPXHOCTh pa3pbiBa W reOMETpHYECKas
paszmensiomas IOBEPXHOCTb. BBIOOp I'eOMETpUYECKON pa3zersiomel IoBepXHOCTH. IIoBepXHOCTHBIE H30BITKU
TEPMOJMHAMUYECKUX (YHKLMWI: BHYTpPEHHEH sHepruu, cBoOo1HOM 3Heprus ['n60ca, ['enpMronbpla, SHTAIBIMN ¥ SHTPOIIHH.
BrusHue TemiiepaTypsl Ha IOBEPXHOCTHOE HATSXKEHHE M H30BITOYHBIE TEPMOIMHAMMUECKUE (YHKIMHU TOBEPXHOCTHOTO
Closl MHAMBUAYAIBHBIX SKHAKOcTeW. Kpurtuueckas tremneparypa (o MenueneeBy).

3. [loBepxXHOCTHAsT SHEPrUs M B3aMMOJCHCTBUS MEXIY MOJICKYJIaMHu (ATOMaMu, HIOHAMH) B KOHJCHCHUPOBaHHOW (ase.
Pabora kore3uu. CoCTaBISIONINE MEKMOIEKYISIPHOTO B3aMMOACHCTBHUS, HMX BKJIaJ B IIOBEPXHOCTHOE HATSDKCHUE
x)ukocteit. OcoOeHHOCTH AUCTIepCHOHHBIX B3aumozericTBrid. Koncranta amakepa. [ToBepXHOCTh paszziena  Mexay
KOHACHCUPOBaHHBIMU (azamu. Pabora anresum u MmexdazHoe HaTspkeHue. IIpaBuno AHTOHOBa; YCIOBHSL €ro
npumeHenus. CiioxHas KoHcTaHTa ['amakepa.

4. CmauuBanue. Kpaesodi yrom cmauuBanusi. BbiBoj ypaBHenuss FOnra. TepMomuHaMuveckue YCIOBHUS HECMavHMBaHUS,
CMa4yMBaHHWs M pacTeKaHus. BiusHHE EpOXOBATOCTH U XUMHUYECKON HEOIHOPOAHOCTH TBEPOH MOBEPXHOCTH HA CMAaUHBaHHUE.
WzbupatenbHoe cmaunBanue. [uapoduiabHble W ruApopOOHBIC IMMOBEPXHOCTH TBEPABIX Tel. YenbHas TEIUIoTa
CMa4yMBaHMs KaK KOJIMYECTBEHHAs XapaKTEPHCTHKA TUAPOGHUIBHOCTH U TUAPOGOOHOCTH TBEPABIX TEN U MOPOIIKOB.

5. Kanmuuisipueie siBienus. KanwisipHoe nasienve. BeiBon ypaBHeHus Jlamnaca uist chpepruueckold MOBEPXHOCTH M OOIIMH
cnyqait. KanwmnspHoe moaHsATHE >XHUAKOCTH, ypaBHeHHE JKiopeHa, KamuisipHas OCTOSHHAS KUJIKOCTH. BiusHue KpuBU3HbI
MIOBEPXHOCTH (paguyca 4YacTHIl) Ha JaBJICHHE HACBHILICHHOrO [Iapa W PacTBOPHMOCTb BellecTB. BriBox 3akoHa TomcoHa
(KenbBuna). Kammmaspaas koHaeHcauus. IIporeccsl H30TepMUYECKOi TEPEeroHKU B IUCIIEPCHBIX crcTeMaX. OCHOBHBIE METOJIBI
W3MEpEeHHs IMOBEPXHOCTHOTO HATSHKEHMS KuAKocTel. CTaTHueckue, NOMycTaTHIecKHe U TMHaMu4Yeckue Metopl. Onpenenenue
CBOOOIHOI TOBEPXHOCTHOW OSHEPrHHM TBEPABIX TN, B TOM YHCJIE HEMOJSPHBIX OBEPXHOCTEH.

6. AncopOmsi Kak TpoLEecC CaMONPOM3BOJIBHOIO KOHIGHTPUPOBAHMS HA TpaHHMIE paszena (a3 BemecTB, CHIKAIOIIUX
MexdaszHoe HaTskeHue. BeiBoj ypaBHeHust ['m00ca it nByx¢a3HOH JIBYXKOMIIOHEHTHOW cHCTeMbl. BbIOOp pasnenstoreit
MOBEPXHOCTH. [10BEpXHOCTHO-aKTHBHBIE U MIOBEPXHOCTHO-MHAKTUBHBIE BEIIECTBA. 3aBUCUMOCTh TOBEPXHOCTHOI'O HATSDKECHUS
BOOHBIX PACTBOPOB OT KOHIEHTPAIMH MOBEPXHOCTHO-aKTHBHBIX M HHAKTHBHBIX BEIIECTB. I[lOBEPXHOCTHAS! aKTUBHOCTD.
OTHOCHUTEIIBHOCTD MOHSITHSI TIOBEPXHOCTHASI aKTHBHOCTHY». VI30TepMBI TOBEpXHOCTHOTO HAaTshKeHUs pacTBopoB [IAB. VYpasuenue
IMmKOBCKOro, mNpeieibHbIe 3HAYEHUS CHIDKEHUs] IOBEPXHOCTHOI'O HATSHKEHHS IIPH aJICOPOLUM  YIIEBONOPOAHBIX H
¢ropoprannuecknx ITAB. Brusuue crtpoenuss monekyn ITAB Ha moBepxHOCTHYIO akTHBHOCTB. [IpaBuio [rokio - Tpayoe.
7. AncopOuust pactBopumbix [TAB. YpaBHernue JIeHrmMropa 111 MOHOMOJICKYJISIPHOM aJicopOLnu. AIcOpOLMOHHAS aKTUBHOCTh
I[TAB. B3auMocBs3b MOBEPXHOCTHOH U aJICOPOIIMOHHON aKTUBHOCTH. YCJIOBHE DPAaBHOBECHS aJCOPOI[HOHHOTO CJIOSl H
o0beMa pacTBopa. Pabora ancopOumu. JIBrkymias cuia mporecca aacopOipn. CTpoeHue aacopOIMOHHBIX MOHOCIIOCB
pactBopumbix [TIAB u pacuer pazmMepoB MOIEKYIIL.

8. AncopOironnsie cion HepacTBopuMbix [TAB (cimouJlenrmiopa). Becwl Jlenrmtopa. TToBepXHOCTHOE (IBYyXMEpPHOE) AaBIICHNUE.
W30TepMbI IBYXMEPHOTO IABICHUS: YPAaBHEHHSI COCTOSIHUS AJIsI HICAIBHOTO U PeatbHOro ra3oB. OCHOBHBIE THITHI TNICHOK:
ra3000pa3Hble, KHUIKOPACTIHYTbIE, JXHIKHE, TBEpIble. YCIOBHA IIepexoja IUICHKM OT OJHOTO THMAa K Apyromy. [lneHku
Jlearmropa-bnomkert.

9. Ancopbrst I[TAB Ha mMOBEpXHOCTH pa3jena HEeCMEIIMBAIOIINXCS OKUAKocTed. [IpaBuio ypaBHUBaHUS
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nonsipHocteit Pebnanepa. [loBepxHocTHas akTuBHOCTH [TAB Ha rpaHHmIie pasiena sKUIKOCTb-KUAKOCTE. [ToHsATHE 0
ruapodusHO-IHIIoMIEHOM Oanance (I'J1B).

10. Ancop6uus ITAB u3 pacTBopoB Ha IOBEPXHOCTH TBEpABIX Ten. Momudummpyromee neiictsue [1AB: ruppodmmmsamus n
ruapododom3amms  TBepmol momepxHocTH. Ilpumenenne I[TAB s ynpaBieHns npomeccaMd CMadMBaHUS |
N30MPATENBHOIO CMaUUBAHUSI TBEPJIBIX TEI.

11. Knaccndukamus opranndeckux IIAB 1o MoekymsipHOMY CTPOSHHIO: HOHOTCHHBIE (AHUOH- M KaTHOHAKTUBHBIC, aM(OJIUTHEIE),
HEHOHOreHHble. Bricokomonekynspusle IIAB (mpumepsl, oTiauuust oT Hu3koMosekyasipHbix IIAB). IIpobiema GuopasinaraeMoctu
IMTAB. Knaccudukamms [TAB mo MexaHmsMy uX JAeHcTBHS (CMadHMBaTelIH, JUCIIEPraTOPHI, CTaOMIN3aTOPbI, MOIOIIIE
BEIIECTBA).

12. JIBotinoit snektpuueckuid cioid (II3C). [puumnel obpazoBanus JIOC Ha MOBepXHOCTH pa3jena TBepAas 4YacTHla
JucrepcHoll  (a3pl-pacTBOP BIEKTPOIMTA. Y CIIOBUE PABHOBECHS MEXKAY 3apsHDKEHHOM OBEPXHOCTBIO U pacTBopoM. Ctpoenue /19C:
MoOZ€Nb IUIOCKOro KoHjaeHcaTopa (I'enbMronbly); y4eT TEIUIOBOrO JBIDKEHUS HOHOB (Mojenb ['yu- UenmeHna); poib
XUMUYecKoi Tpupons! HoHOB (Teopusi 1lltepna-I'enpmronsia). Ypauenue Ilyaccona-bonpivana st auddysHoi dyactu
JOC. V3mMeHeHne OTEHIMANIA B TUIOTHOH 1 1 dy3HOI 9acTH B 3aBUCHMOCTH OT PACCTOSHHMS, OT TBEPJOH ITOBEPXHOCTH JUIS
CHWIBHO U clab0 3apsHKEHHBIX IIOBEPXHOCTEH M OT KOHLIEHTPALMU U 3apsiia MOHOB dJIeKTposiuTa. MIoHHBII 0OMEH.
JInorponusie psabl.

13. DeKTpOKMHETHYECKUE SIBJIECHUS: IIEKTPOdOope3, 3NEKTPOOCMOC, IOTEHLIUANIBI TEUEHHS U OCceaHusl. DJIEeKTPOKUHETHY €CKUI
MOTEHIMAJT; TPaHHLA CKOJIbKeHUs. BoiBoa ypaBHeHus: I'enbMronbua-CMOyXOBCKOTO IS JIEKTpodope3a U 3NIEKTPoocMoca.
OKCIIEPUMEHTAIBHOE OINpEENeHHE 3JIEKTPOKMHETHUECKOTO IoTeHnuana. IIpakTuueckuenpuioKeH s 3J1eKTPOKUHETHYECKHX
SIBIICHU.

14. Ctpoenre muue1 ruIpo3oieid. BimsHue WHIUGGEPEHTHBIX AIEKTPOJIMTOB Ha cTpoeHue Ha crpoenue JI9C, pons
crenuduueckoit aacopOIMu Ha rpaHuIie pasaena ¢a3 B AUCIEPCHBIX cHcTeMaxX. VI3MEeHeHue TepMOIUHAMHYECKOI0 H
JIEKTPOKUHETUYECKOIO TOTEHLAJIOB TBEPAOH IOBEPXHOCTH B 3aBHCUMOCTH OT KOHLEHTpalUy HeMHAU(DPEPEHTHBIX
JJIEKTPOIIUTOB.

15. TepMmoaMHAMUYECKH YCTOHYMBBIC (JIMOPUIBHBIE) M TEpPMOJUHAMUYECKU HeycToiunBbie (inodoodusie) JC:
JIUCTIEPrallMOHHbIE M KOHJCHCAllMOHHbIE METOABI MONy4YeHus. TepMOJMHAMUYECKH YCTOMYMBBIE JAUCIEPCHBIE CUCTEMBI.
CaMonpou3BOJIbHOE AUCIIEPTUPOBAHNE KOHTAKTUpYIOIUXMakpodas. VI3MeHeHune CcBOOOJHON 3HEPrUM MOHOAMCIEPCHOM
CHUCTEMBI OT pa3Mepa YacTHIl M YeIbHON MeX(pa3HOH MOBEPXHOCTHON SHEPTUU. YCIIOBHE U KPUTEPHUH CaMOIPOU3BOJIILHOIO
mucnieprupoBanus no Peounpepy-Illykuny. Ponb ¢uykTyanmii Ha JIETKONMOJBMKHOW rpaHuile pazzaena ¢a3 npu
CaMOIIPOM3BOJIBHOM OOpa30BaHUM JAUCIEPCHOM cucTeMbl. Kputuueckue 5MyabcHH Kak MPUMeEp TEPMOAMHAMHUYECKU
YCTOHUMUBBIX TUCIEPCHBIX CHCTEM.

16. OGpazoBanue Muueul B BoAHbIX pactBopax IIAB. Kputnyeckas koHieHTpanus muieiuiooopazoBanus (KKM).
Huarpamma dazoBoro cocrosHust muneiuiooopasyromero [TAB; touka Kpadra. M3menenue cBoOomHoW sHeprum ['nOOca B
MpoIIecCe MUIEIUIO00pa30BaHUsl HEUOHOTeHHOro M uoHoreHHoro ITAB. DHrponuiiHas mnpuposa muiemuioopazopanus [IAB
B BOAHBIX pacTBOpax, TemiaoBble 3(dexTol. Bnusaue pasnuunbix Gakropos Ha BenuuuHy KKM. OcHOBHBIE METOBI
onpenenenust KKM. Bnusnue xonuentpauuu I[IAB wa cTtpoenne wmunemit. YKHIKOKpHUCTaNIMYECKHE CUCTEMBI.
MuuennoodpazoBaHue B HENOMSAPHBIX cpemax. Ilpupoma cunm mpu  0Opa3oBaHUM OOPATHBIX MHIEILI.

17. ConroOunuzanusi B pacTBopax wmuiemoodpasyonmx [TAB. OO6pa3oBaHre MUKpOIMYIbCHil. JlnarpaMMbl COCTOSIHUS
TPEXKOMITOHEHTHBIX cUCTeM. [IpakTHuecKre MPUIIOKEHUSI MULICIULIPHBIX CHCTEM  MUKPOAMYJIbCHH (B XUMUH, HeQTeR00bIYE,
OHOJIOTHH).

18. TepMoaMHAMHYECKH HEYCTOWYMBBIC (IMOGOOHBIC) AUCHEPCHBIE CUCTEMBL.  JlMCHEpPralMOHHbIE METO/bI TMOJYUCHHS
TEPMOAMHAMHUYECKA HEYCTOWYMBBIX AUCIEPCHBIX CUCTEM, CBS3b pPA0OTHl IUCHEPTHPOBAHMS C TOBEPXHOCTHOH OJHEpPruei
TBepAbIX TeN. KOHAeHCAaMOHHBIE CIOCOOBI TOMYYEHHsI TUCIEPCHBIX CHCTEM: XHMHYECKHE | (PU3UUECKUE METObI
MOJy4CHUS] JTUCIIEPCHBIX CHUCTEM (30JIel, SMYJIbCUH, TeH, adpo3oiieii). OCHOBBI TEPMOIUHAMUKHA TOMOTEHHOTO 0Opa30BaHHs
3apoppiiiei  HOBOH (a3l (mo ['mb6cy, ®Ponbmepy). PaGora oOpa3oBaHusi 3apojbilicii HOBOM (a3bl, 3aBUCUMOCTH  OT
BEJIMYMHBI TEPECHILEHUs W pa3Mepa KpUTHUEcKoro 3apozpima. OOpa3oBaHe HOBOH (ha3bl IPH KOHICHCAIMH U3
MIEPECHILIEHHOTO Tapa, KPUCTAJUIN3AIMU U3 PaCTBOPOB U paciuiaBoB. KnHeTrka oOpa3oBaHuMs U pOCTa 3apOoIbIIel HOBOH (a3bl B
6MeTacTaOMIIBHBIX CcHUCcTeMaX. MeToIpl PErylMpoBaHUs pa3MepoB YacTUI B IHCIEPCHBIX CHCTeMax. | eTeporeHHoe
o0Opa3oBaHKe HOBOH (ha3bl: BIMSHUE CMAUYUBAHHS U MIEPOXOBATOCTH MTOBEPXHOCTH Ha paboTy 00pa30BaHUs YACTULl HOBOU (ha3bl.

19. Cenumenranus u tudy3us B IUCIIEPCHBIX cUcTeMax, kKoad purpent nuddy3un. CeaumeHTanonHo-aup G y3noHHOE paBHOBECHE,
ompezeneHne 4ymcina Aoranpo. BpoyHoBckoe IBIWKEHHME B IUCHEPCHBIX cucTeMax. OCHOBBI TEOpUH
OiinmreitHa-CMmonyxoBckoro. CeTMMEHTAIIMOHHBINA aHAN3 CYCIICH3MH U AMYiibcuil. MuTerpanbras u quddepeHpanbaas KpuBbie
pachpeneneHus YacTHII 10 pa3MepaM. PaccestHue cBeTa B KOJUIOMAHBIX CHCTeMaX. 3aKOH CBETOpaccestHusl Panest, ycnoBust ero
npuMeHUMOCTH. 3akoH byrepa-JlamOepra-bepa. Oxpacka aucnepcHbIX cucteM. ONTHYECKHE METOBI H3MEPEHUST pa3MepOB
n (opMmbl AMCTIEpCHBIX dYacTHIl (He(DETOMETPHS, METOJl «CIIEKTPa MYTHOCTH», YIBTPAMHKPOCKONHS, (OTOH-KOPPETSIUOHHAS
CIIEKTPOCKOIIHS).

20. CenumeHTanMoHHass W arperatuBHas ycroluuBocTs JIC. W3menenue »sHepruu ['enbMronsina B IpoLeccax KOArysluH,
KOAJIECIIEHIINH, H30TepMHUYECKON TmeperoHku. [lentuzanmuss u ycioBHe TEpMOJMHAMHUYECKONW YCTOHYUBOCTH
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JUCIIEPCHBIX CHCTEM K Koaryjsiuu. TOHKME IJIeHKM W HMX pOJlb B YCTOWYMBOCTH JHCIEpCHBIX cucreM. [loHsatne o
PacKIMHHUBAIOLIEM JaBieHUU. MoneKynsipHble B3aUMOICHCTBYUS B AUCIIEPCHBIX CUCTEMAX, MOJIEKYIISIpHAs COCTaBIISIOIIAs
PACKIMHHMBAIOLIErO JABJIEHUS JUIL CHUMMETPUYHBIX M HECUMMETPUYHBIX IUIeHOK. Clo)kHasi koHcTaHTa ["amakepa. DHeprus
TPUTSDKCHHS M CHJIA B3aUMOACHCTBHUS ABYX CEePHUUECKIX JaCTHIl HA PACCTOSHUSX, OM3KUX K MOJEKYJISIPHBIM. DJIEKTPOCTaTHYECKast
COCTaBJISAIONIAs PACKIMHHUBAIOIIET0 AABIECHUS Ul CUIIBHO U C1a003apsHKEHHbIX KOJUIOWAHBIX 4acTull. OCHOBBI TEOpUH
Hepsruna-Jlannay-®epres-OepOexa (IJIDO). M3meHeHne n30bITOYHOM CBOOOHOM SHEPTUU U PACKIMHUBAIOLIETO IaBJICHUS! OT
TOJNIIMHBI TUICHKH. BiMfSHHE KOHIICHTPAIMM OSJCKTPOIUTOB HA BEIHMYHMHY H30BITOYHON CBOOOIHON SHEPTUH U
PACKIMHHUBAIOLIETO AAaBICHUS IIIEHKU.

21. ®axropbl CTAOWIN3alMU JUCIEPCHBIX CHUCTEM: 3JIEKTpOCTaTUuYecKas, aficOPOLMOHHAS U CTPYKTYpHAs COCTABIISIONINE
PaCKJIMHUBAIOIIETO AaBIeHUS, dpdekTel [M60ca n MapaHroHM M HX pOlb B YCTOWYMBOCTH TOHKHX IDICHOK. Poib
THAPOJMHAMIYECKHX 3P (HEKTOB B yCTONYMBOCTH IVIEHOK. CTPYKTYPHO-MEXaHWUCCKUH Oapbep Mo PeOWHIEpy Kak caMblif
CIUTBHBIH (paKTOp CTAOMIM3aIMM JUCHEPCHBIX CHCTEM. POJNb CTPYKTYpHI aICOPOIMOHHBIX CIIOCB U JIMO(GUIH3ALIA
TTOBEPXHOCTH YaCTHII B YCTOHYHUBOCTH JTUCIIEPCHBIX CUCTEM.

22. Aspozomu. Knaccudpukanus. MonekyaspHO-KMHETHYECKHE CBOWCTBA aspo3oiiei. CequMeHTanus a3po3onei.
OneKTpUYecKue CBOICTBa a’po30jed, IPUUYUHBI BOSHUKHOBEHUsS 3apsia Ha IOBEpPXHOCTH uactull. IlpakTuueckoe
HCIIOIb30BaHUE a3p030Jiel. APPO30iIM M OXpaHa OKPYKaroIEeH cpepl.

23.Tlenst u mneHHble mieHkH. Kiaccudukanmss u crpoeHue mneH. KpatHocts mneH. [lepBUYHBIC U BTOPUYHBIC
(HBIOTOHOBCKHE) UEpHbIE [UICHKU. BIMAHUE 3J€KTPOJIUTOB HAa TOJIIIHHY IUIEHKH. Y CIIOBHE PABHOBECHS IIEHKHU € KAHAJIOM
I'n66ca-Ilnato. IIpoueccsl, Beayiiue K U3MEHEHHIO CTPYKTYPBI M Pa3pyLIeHUIo MeH. [IpakTiuyeckoe IpuMeHeHHe TeH.

24. OMynbCcUHM U SMYJIBCHOHHBIE IUTeHKH. Kraccupukanuss W MeToAbl ONpeeNeHus THIA SMYIbCUN. DMYIbraTopsbl,
npuHUUNE! Beibopa ITAB st crabuinmzanuy npsiMeIx U oOpaTHbIX aMynbcuil. Ponb I'JIB monekynsl ITAB B crabuiiu3zanuy SMyJIbCHiL.
Ob6parenue ¢a3. Teepable >Mynbratopsl. Paspymenune smynbcuid. [IpakThdeckoe NpUMEHEHHE SMYIIbCUH.

25.30n1. 3aKOHOMEPHOCTH Koarynsuu. Koarymsimusi THAPO30JeH BIIEKTPOIMTaMU. 3aBUCUMOCTh CKOPOCTH KOATyJISIUH OT
KOHILIEHTpaluu 3ekTponuta. [Topor koarymsuu; npasuio [lyneue-I'apau. Teopus ycroiunBocTr inohoOHBIX 3051ei
Hepsruna-Jlangay-®epres-OsepOeka (AJIDO). Koarymsuus 30mei, copepkaliux CHIbHO3aPsKEHHBIC YaCTHIIBI JUCTICP CHOM
(asbl, neKTpouTamMu (KOHIEHTPALIMOHHAS KOAry/sius). Y CIIOBHE HCUE3HOBEHHs TMOTEHIMaNbHOro Oapbepa. TeopeTudyeckoe
obocHoBanue mnpaBuna [lyneue-Tapau. Koarymsamus 3omei, coxepxamux ciaabo3apsHKeHHbIE YaCTHIbI AUCTIEPCHOH  (asbl,
AJIEKTPONIUTaMU (HeHTpanu3anonHas koaryisiuusi). Kpurepuii Diinepca-Kopda. 3oHbl koarymsiun. KnHeTHKa KOaryIsium.
[oHsATHE O KMHETHKE OBICTPOI U MEIUICHHOM Koaryssiuuu. beictpas koarynsus mo CMonyxoBckomy. Diokynsus,
TeTePOKOATYIISANNS, aAary/sius (OpeeeHUs], IPUMEPHI).

26. Bo3HUKHOBEHHE M Pa3BUTHE MPOCTPAHCTBEHHBIX CTPYKTYp B IMCIEPCHBIX cucTeMax. [Ipuposa KOHTaKTOB ME&XIY
YacTHIIaMU 00pa3youXcsl CTpyKTyp. KoarymsiimoHHbIe CTpYKTYpBI. Y Ca0BUsI X 00pa3oBanHust. [IpO4HOCTD €qMHUYHOTO
KOAryJsiIMOHHOTO KOHTakTa. MexaHW4YecKHe CBOMCTBA CTPYKTYp € KOarylslHOHHBIM TUIIOM KOHTaKTa. SIBJeHHe
TUKCOTponuH. KpucramnmsanuoHnHsle CTpyKTyphl. [Iporecchl, mnpuBomsmMe K OOPa30BaHUIO KPHCTAJUTU3ALMOHHBIX
(pazoBbix) KoHTaKTOB. IIPOYHOCTH KpPUCTANIM3ALHOHHBIX CTPYKTYP. METOIBI pErylnupoBaHusl CTPYKTYPHO-MEXaHHUECKUX
CBOICTB TUCIIEPCHBIX CHCTEM HA PA3IMYHBIX CTAAUSIX UX (POPMUPOBAHMS.

27. OCHOBHBIC TIOHSTHSI PEOJOrHH. YTPYrocTh, BA3KOCTh, IUIACTUYHOCTb. MOJEb yIpyro-Bsa3koro Tena MakcBera.
Penakcamus nanpspkenuit. Ilepuon penmakcanmu. Monens Bsiskoympyroro Ttena KenbpBuHa. Ympyroe mocneneiicTBue.
Mopnens bunrama. [IpenenbHoe Hanpsbkenue capura. Juddepenumanbias u 3¢ ¢ekThBHAs BS3KOCTh. Peonoruueckue
CBOICTBa CBSI3HONUCIIEPCHBIX cHcTeM. [lomHas peonormyeckas KpUBas CHCTEM C KOATYJSIMOHHBIM THIIOM KOHTAKTOB.
Peosornyeckue cBoMCTBa CBOOOJHOAUCIICPCHBIX CUCTEM. BilMsiHUE KOHIIEHTpAIMK ¥ (POPMBI YaCTHII AUCTIEPCHOH (a3bl Ha
3aKOHOMEPHOCTH TeUeHHMs (3aKOH DiHIITEHHA). AHOMAHS BA3KOCTH.

28. dU3nMKO-XMMHUUECKHE SIBJICHUS B TMpoleccax jaedopMalid | pa3pylieHus TBepasix Ten. Dddext Pedunaepa. Bnusaue
MIPUPOBI KUAKOM (ha3bl HA IPOYHOCTh M TUIACTHYHOCTD TBEPABIX Tel — 3 ekt Pebunnepa. Teopus ['puddurca, ycnosue
CaMOITPOM3BOJILHOTO PACTIPOCTPAHEHUS TPEIMH. BiusHUE XHMHUUYECKOH NPHPOABI TBEPAOrO Tela M CpeAbl Ha MPOsBICHHE
a7COpPOLMOHHOTO OHIKEHUSI IPOYHOCTH. POllb  peanbHON CTPYKTYphl M BHEIIHMX YCIOBHH B MPOSBICHHH dPPEKTOB
aZIcOPOIIMOHHOTO BIIMSHHUS CPEIbl HA MEXaHUIECKHEe CBOMCTBA TBEPABIX Tel. OCHOBHBIE (GOpMBI  MpOosiBICHUS dQdekTa: U3MEeHeHHe
MIPOYHOCTH ¥ IUIACTUYHOCTH KaK CJEACTBHE CHIDKEHHS ITOBEPXHOCTHOM OJHEPrUM TBEPHABIX Teil. [IpakTiuueckoe
ucnonb3oBaHue 3¢ dekra Pedunnepa.

6.4. Kpurepuu onieHnBaHus

ITepen TeM, Kak MPUCTYIUTH K BBIOJIHEHHIO JIA0OPATOPHOM paboThl, CTYACHT MPOXOAUT cobeceIoBaHUE, B X0/1e KOTOPOTO BBISICHSIETCS
CTeNeHb OCBEIOMJICHHOCTH CTY/ICHTa O L)1, 3a/ja4aX, TeXHUKE 0E30MaCHOCTH M MOPSIIKE BHITIOJIHEHHS SKCIIEPUMEHTAIBLHOMH YacTn
J1abopaTopHOii paboThl. B cirydae ycrenHoro npoxoxaeH s JAHHOr0 COOECeIOBaHMs, CTY/ICHT OIYCKAaeTCs K BBIIOJIHEHHIO
SKCHEPUMEHTAIBHON 9acT! T1a00paTOpHOH pabOTHL; B CITydae BRIIBICHHA B X0/i¢ cOOeCceJOBAaHIS HEAOCTATOUHON OCBEIOMIICHHOCTH
CTyJEHTa, eMy JaeTcs JOMOIHUTENbFHOE BpeMsI Ha TIOATOTOBKY M cobecenoBaHue noBTopsieTcs. [locie BEIMONHEeHHS 1a00paTOpHOIt
paboTHI CTYZICHT BO BHEYUEOHOE BpeMs CAMOCTOATENEHO 0(pOPMIISIET OTUET 10 MIPOJETaHHOI TabopaTopHOH paboTe, KOTOPHIit
BKJIIOYAET CIISYIOIINE Pa3/iesbl: TUTYIbHbIN JIMCT, LIelb, 331a4H, 000py0BaHNe, IOCY/a, PEAKTUBEI, OPSIIOK BBIITOIHEHNUs paboThI,
00paboTKa SKCIIEPIMEHTAIBHBIX JaHHBIX, BBIBOABL. 3allINTa OTYETa BKIIOYAET IIPOBEPKY MPABUIBHOCTH O(DOPMIICHUS U COEPKAHUS
oT4eTa M YCTHOe cobeceioBaHue
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10 KOHTPOJIBHBIM BOIPOCAM K JIa00paTopHOii paboTe. OTYET CUUTACTCS 3a4TCHHBIM, €CITH OTCYTCTBYIOT 3aMEUYaHUs K €r0 0pOPMITCHUIO
Y CO/ICP)KAHMIO, B CITy4ae HaJM4Msl 3aMEUaHHUil, CTYIEHTY IaeTCs AOMOJIHUTEIbHOE BPEMsl Ha UX UCIIPABJICHHE, I10CIIE YEr0 OTYET
C/IaeTCs Ha TIOBTOPHYIO MPOBEPKY. 3aliTa OTIETa CYMTACTCS MPOUICHHOM, €CITH B X0/Ie COOSCETOBAHUSI 10 KOHTPOIBHBIM BOIIPOCaM K
1a00paTOpHOH paboTe CTYISHT JEMOHCTPHUPYET MPECTABICHUS O CTPOCHHUHU U CBOMCTBAX KOJUTOUIHBIX CHCTEM M MEXaHU3M UX
00pa3oBaHus, BIIaJICET XUMUYECKUM HAYYHBIM SI3BIKOM.

Bo BHeayquTOpPHOE BpeMs CTYJICHT CAMOCTOSITETIBHO 0OPMITSIET CEMECTPOBOE JIOMAIITHEE 3a/IaHNE, KOTOPOE TOJKHO BKITIOUATh
pelieHue 3a1a4. 3a/laHue CaeTCs Ha POBEPKY. 3a/laHUe CUNTAETCS 3aUTEHHBIM, €CIIM B HEM CTYJIEHT JAEMOHCTPUPYET yMEHHE
IIPUMEHSATh OCHOBHBIE 3aKOHBI KOJIJIOMTHOW M MPOM3BOJUTH HEOOXOAMMbIE XUMHUYECKUE pacueThl. B mpoTHBHOM citydae 3aiaHue
BO3BpAILAETCs CTYJCHTY Ha JOpabOTKY, TOCIIE Yero MpoBepsIeTCs IIOBTOPHO.

Ha uroroBoii aTrecTalinyu CTyJEHT MOJIy4aeT aBTOMAaTUYECKYIO OL[EHKY 3a4TEHO IPH BHIMOJIHEHUH BCEX ITEPEYHCICHHBIX YCIOBHUIA:

- CTYZICHT BBITIOJIHWJI BCE SKCIIEPUMEHTAIIbHBIE YACTH BCEX JIAOOPATOPHBIX padoT;

- CTYACHT YCIICUTHO CJIaJl BCE OTHETHI U MPOIIEN BCE 3aIIUTHI 110 BCeM J1a00paTopHBIM paboTaMm;

- CTYAICHT YCIICUTHO BBITIOJIHWJI CEMECTPOBOE JJOMAIIIHEE 3a/IaHHeE.

He 3auTeHO CTYIEHT MOXKET MOTyYUTh NPU HEBBIMIOTHEHUU XOTs OBl OIHOTO U3 BBILICTIEPEYNCIICHHBIX TyHKTOB.

Hroroas arrectaius B Gopme dK3aMeHa.

DK3aMeHaIMOHHBIN OWJIET 10 KOJJIOWIHOW XMMUH BKITIOYAET JIBa TEOPETUYECKUX BOIPOCA U3 CITHCKA BOIPOCOB K AK3aMEHY.

OneHka «oTanuHO». OTBET NONHBIA U NPaBUIIBHBIN, MaTepHUal U3JI0KEH B ONPE/IeIEHHOH JIOTMYECKOH MOCIIeI0BaTEIbHOCTH,
XHUMHUYECKU TPaMOTHBIM SI3bIKOM. CTYJICHT MOJHOCTHIO OTBETHII HA JIBa BOIIPOCA, IIOCTABJICHHBIX B OMJIETE B COOTBETCTBUH C
nporpaMMoii. Hamicas npaBuiibHO Bce HEOOXOAMMBIC YpaBHEHUS PEAKIIUH, YKa3al yCIoBHs UX npoBeneHus. CTYICHT BllafeeT
XHUMHUYECKOW TEPMHUHOJIOTHEH M HOMEHKJIATYPOH, YMEET MPUMEHSATh BaKHEHUIITHE 3aKOHBI U TIOHATHS XUMUU JUTSE OOBSICHEHHS
KOHKPETHBIX XUMHUECKHX SIBIICHUH, yMEET CPAaBHUBATh, COIIOCTABIISATh U 000011aTh (PaKTHI.

Onenka «xopoiro». OTBET MOJTHBII U MPaBUIILHBIN, HO JOMYIIEHBI HECYLIECTBEHHBIE OIIMOKN B HAIIMCAHUY YPABHEHUU PEaKIIny,
WCIIpaBJICHHBIE MO TPEOOBAHMIO MPENOAABATENIS.

OneHka «y0BIeTBOPUTENIbHO». CTYIEHT OTBETHJI Ha BCE TEOPETUUECKUE BOMPOCHI, HO MPH 3TOM JIONYIIEHA CYIIIECTBEHHAs OIIHOKa
WJIM OTBET HE ITOJHBIN.

OlLeHKa «HEYI0BJICTBOPUTEIbHOY». CTYICHT HEe OTBETHII Ha 00a TEOPETHYECKUX BOIPOCA, HE BIA/ICET XUMHYECKONH TEPMUHOJIOTHEN U
HOMEHKJIATypOH, JJONyCKaeT rpyOblie OIMOKH B UCTOJIKOBAHHU U YIIOTPEOJICHUN XMMHYECKUX ITOHSATHIA.

7. YYHEBHO-METOJNYECKOE H HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1. PexomeHnayeMas qutepatypa

7.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WznatensctBO, Ton| Pecype

JI1.1 |Jledenora O. B., OCHOBHBIC MOHSATHS U ONPEACICHUS AUCHMIUTMH «Du3nueckas WBaHoBO : 9BC
Hemuena M. I1., xuMusi» U «KotonaHast XuMus»: yaeOHoe rmocooue UrxTy, 2017
Bamypun A. C. (https://e.lanbook.com/book/107402)

JI1.2 |Teapdman M. U., Komnounnas xumus: [y4eOHUK 17151 By30B| Cankr-IlerepOypr
Koganesuu O. B., [ ap.]: Jlans, 2010
IOctpatos B. I1.

7.1.2. [lononHUTeILHAS TUTEPATypa
ABTOpBI, COCTaBUTENH 3ariaBue WznarensctBO, To | Pecype
JI2.1 |Cyxapes FO. 1., Mapkos|1llymoBbIe myJibcaliui B OKCUTHAPATHBIX cUcTeMax: MoHorpadus  |YensOuHCk:
B. A. W3 narenscTtBO
YensaOUHCKOTO
TOCYIapCTBEHHOT O
YHUBEPCHTETA,
2012
JI2.2 |Illykun E. J1., [TepuioB  |KonnounHas Xxumust: y4eOHUK [ OakaaaBpoB Mocksa: FOpaiir,
A.B., Amenuna E. A. 2012
JI2.3 [Cyxapes 10O. 1. OnTuyeckre CBOWCTBA TeJIEBBIX OKCHUTHAPATOB U UX KAYCTHKHU: YensOuHCK : 9BC
TEKCTHI JICKIU HsparenbcTBO

(http:/library.csu.ru/rbooks2/view2? code=local/007773/suharevyi) |YensouHCcKOTO
roCyAapCTBEHHOT O
YHHBEPCHTETA,
2014

7.1.3. Meroguueckue pa3padoTku
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ABTOpBI, COCTABUTENN 3arnaBue WznarensctBO, ron| Pecype
JI3.1 |Ky3neuosa E. B., JlaGopaTopHblil IPAKTUKYM IO KOJUIOMTHONH XUMHH YensaOUHCK : 3BC
Koganés U. H., (http://library.csu.ru/rbooks2/view2 ?code=local/007964/007964) H3naTenbcTBO
Tumymixos I1. B. Yenst6HHCKOTO
roCyJIapCTBEHHOT O
YHHUBEPCHUTETA,
2022

7.2. Tlepeyens pecypcoB HH(OPMAIMOHHO-TeJIeKOMMYHHKANMOHHO# ceTH "HMHTepHer"

31 |HaumonanbHas snextponHas 6ubianoreka (HOB) [DnektponHslii pecypc] : 00beIMHEHHBIN 3JIEKTPOHHBIN KaTajor ()OHI0B
poccuiickux
oubmorek : cait. — URL: http://H36.pd.

32 |[eLIBRARY.RU [Dnektponnslii pecypc] : anekTponHas oudmuoreka / Hayd. snektpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.

33 |Znanium.com [NeKTpOHHEIN pecypc] : anekTpoHHO-O0nbmMoTeuHas cucrema (3bC) / HayuHo-u3aTenbCckuid eHTp
NH®PA-M. — URL:
http://znanium.com/.

34 |IOpaiiT [OnexkTpoHHBIN pecypce] : anekTpoHHO-0ubnuoreynas cucrema (ObC) / uznarensctBo FOpaiit. — URL:
https://biblio-online.ru

35 |Jlanb [DnexTpoHHBIH pecypce] : anekTpoHHO-0ubnuoTeunas cucrema (ObC) / uznatenscrBo Jlans. — URL:
http://e.lanbook.com/.

7.3 Tlepevyens uHGpOPMATMOHHBIX TEXHOJIOT U

7.3.1 IIporpammHoe oGecnieyeHue

MS Office365

Adobe Reader

LMS Moodle

7.3.2 TIpodecconanbHble 6a3bl JAaHHBIX 1 HHPOPMAIIMOHHO-CITPABOYHbBIE CHCTEMBI

1. Hayunas snexkrponnas oubnuorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hay4Has 31eKTpOHHAS
oubnumoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum gocrymna: [ist 3apeructpup. nojib3oBateneit. — TekcT :
3JIEKTPOHHBIH.

2. HanmonanpHas s3nekrponHas oubnuoreka (HOB) (https://rusneb.ru/) HaunonansHas snekTponHas 6ubnuoreka (HOB) :
00bEeIMHEHHBIHN IEKTPOHHBIN KaTanor GOHA0B poccuiickux 0nbaunorek : caidt. — URL: http://H36.pd. — Pexxum gocryna: u3
YUTAIBHBIX 3a510B OnOmoreku Yenl'V. — TeKCT : 37eKTPOHHBIH.

3. Ilpesunentckas 6ubinoteka (https://www.prlib.ru/) Ilpesunentckas 6ubanoreka : 3IEKTPOHHAs HALMOHANIHAs GHOIMOTeKa © CaliT /
OT'BY Ilpesunéurckas 6udbanoréka nmenn b. H. Enpituna. — Canktllerepoypr, 2009 — . — URL: https://www.prlib.ru/. — Teker :
3JIEKTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : MmynbTuanciuinHapsas pepepaTuBHas 0aza JaHHBIX /
kommnanus Thomson Reuters. — Pexxum nocryna: st 3apeructpup. nonbszobareneid Yenl'Y. — TEKCT : 3JIEKTp OHHBIN.

5. Scopus (https://www.scopus.com) Scopus : pedepaTuBHas 6a3a nannsix / Elsevier BV. — URL: http://www.scopus.com/. — 3. aHri.
— Pesxxum moctyma: s 3apeructpup. monb3oBateneid Yenl Y. — TeKCT : 3MeKTpOHHBIH.

6. DyeKTpOHHBIN KaTanor Hay4Hoi oubnnorexu Yenl'yY [DnekrpoHHbIi pecypc] : 6a3a ganubix / Yenso. roc. yH-T. — Yensaouuck, 1992.

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUTIIJIMHBI (MOIYJIS)

Jns peannzanyy JUCLMILUTAHBI UCTIONB3YIOTCS YaeOHbIE ayAUTOPHH ISl TPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIA, 3aHATHI
CEeMHUHAPCKOT0 THUIIA, TPYIIOBBIX U MHIUBHUYaIbHBIX KOHCYJIBTAIIMH, TEKYIIEr0 KOHTPOJISI U IPOMEKYTOUHON aTTeCTallly, a TaKkKe
MIOMELIECHUS ISl CAMOCTOSITEIIbHON paboOTHI.

VYueOHble ayINTOPUH YKOMIUIEKTOBAHBI CIIEHATU3UPOBAHHON MEOENBI0 H TEXHUIECKUMH CPEICTBaMH 00YIEHHSI.

JU1st IpoBeAeHNS 3aHATHIA JIEKIIMOHHOT O THITA TIPe/IaraloTcss HaOOpHI IEMOHCTPAIIIOHHOTO 000PYIOBaHUS M YIeOHO- HATTISTHBIX
oCcoOmit (IeMOHCTPaMOHHBIH Habop aToMOB, TabmHiia MeHaeneeBa, TaOIHIA PACTBOPHMOCTH, SIMEKTPOXHUMHIIECKHI PSI
HAIPSDKEHUS] METAILIOB)

[NomereHust A5t CAaMOCTOSITENEHOM PadOTHl 00yJIaIONIMXCS OCHAIICHBI KOMITBIOTEPHON TEXHUKOH € TIOJKITIOYEHIEM K CETH
"HHTepHeT" 1 00ecIedeHIeM TOCTYIA B SJIEKTPOHHYIO HH()OPMAaLMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHUTETA.
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1.YueOHas ayauTopus Uil IPpOBEACHUSA 3aHATUI JICKOMOHHOI'O THUIIA.

OcHOBHOE 000py/I0BaHHE:!

KonmuectBo nmocanounbix Mect — 90, yueOHas Mme6esb, npoekTop EPSON EMP-1720, Hoyroyk iRU Patriot707 core Win8 —
MEPEHOCHOM, aKyCTHYECKasl CHCTEMA.

VueOHO-HarIsIHbIE IT0COOHS:

MynbTumenuiiHas npe3eHTanusl.

IporpammMHoOe obecriedeHue:

MS Office 2010 Pro. (Ne munensun: 48780632, munensnonnoe cornamenre Open License 68753219ZZE1307. latac 11.07.2011.),
PSPP (cBoGoanoe nporpammHoe obecnedenue, tunensus GNU GPL).

2.Y4eOHas ayauTopHs ISl IPOBEJCHHUS 3aHATHI 1a00paTOPHOro THIIA: JIAOOpaTopus AUCHepcHBIX crcteM ayn. 301.(454000,
UensOunckas o61., r.UensOunck, yn.Mononorsapaeiies, 70-0)

OcHOBHOE 000py/I0BaHuE:!

Becs! nabopatopusie BJITO-1100, Becst HTR-80E, mikad cymmnbhsrii HIC-80-01 CITY, bans UT-4308E BoasiHas, melikep
MenuuuHekuil S-3.02L, anexTpomuTka crekinokepamuyeckas, poromerp KOK-3-01; secst HTR-80E; pH-metp pH-150MU;
akBaguctTHLIATOp [19-4; MydenbHas neus; konopumerp porodnexrpudeckuii KOK-2MIT.

3. ITomernieHue ajsi caMOCTOSITENbHOM paboThI:

3.1 Yuransusbiii 3ai Ne 1

OcHOBHOE 000py/I0BaHNE:

KomnuecTBo mocagoaHbIx MecT — 50, 5 mepcoHaTbHBIX KOMITBIOTEPOB € MOIKITIOYEHHEM B ceTh «MIHTepHET, HEOTpaHUICHHBIH TOCTYI
k OBC u B/, yueOHas mebeIb, KOHAUIIMOHED.

IIporpammMHOe obecriedeHue:

MicrosoftWindows 10 Pro. (JIuuensuu 6eccpounsie. JJoroBop Ne AD-223/28/18), MicrosoftOffice 2016 Pro(JIutiensuu 6eccpounsie.
Horoop Ne AD-223/28/18), Koncynsrant [TIntoc (Cornamenue o corpynauuectse Ne 31 ot 20.05.2003 ¢ pernoHaabHbIM
MHPOPMALIMOHHBIM LIEHTPOM  O0IIEPOCCUIICKON CeTH pacipocTpaHeHus rnpaBoBoi nHpopMmaimn), [10 «ArtuBupyc Kacnepckoroy»
(JTuensnonnsiii norosop Ne 1013/K-2773 or 11.12.2017 1.).

3.2 NudpopmanmoHHO-0ubIrorpaguueckuii oTaen

OcHOBHOE 000py/IOBaHHUE:!

KonnvectBo nocaiouHbix Mect — 24, yueOHasi MeOeb, 7 EPCOHANBHBIX KOMITBIOTEPOB C MOAKIIOUEHUEM B ceThb «IHTEpHETY,
HeorpaHuyeHHbIN noctyn kK ObC u B/I.

IIporpammMHOe obecneyeHue:

Microsoft Windows Professional 7 Russian Academic OPEN No Level (CBT(OAOLEHTP) 18.02.10. Homep nuriensuu 46536280),
Microsoft Windows Professional 7 Russian Academic OPEN No Level (Jorosop Ne AD-61/10), Microsoft Office Professional Plus
2010 Russian Academic OPEN 1 License No Level (JJoroBopNe AD-23/12, nHomep nuuienzun 60411804), Koncynwsrant [Tnroc
(Cornamenue o corpynauuectse Ne 31 ot 20.05.2003
CpernoHaIbHBIMUH(OPMALIMOHHBIMIICHTPOMOOIIIEpOCCHiicKoiiceTupacpocTpaneHusnpaBoBorinHdopmaiur) HOb (Jorosop Ne
101/H25/2810 ot 20.02.2018), ITO «AntuBupyc Kacnepckoro» (JIunenznonnsiii foropop Ne 1013/K-2773 or 11.12.2017 r.)

9. METOANYECKHE YKA3AHUA JIUISA OBYYAIOIIUXCS IO OCBOEHUIO JUCIUIIIUHBI (MOAYJISA)

K coBpeMeHHOMY BBHIITYCKHHKY OOIIECTBO NPEIbIBISIET IIMPOKHIA TIepedeHb TpeOoBaHMi, Cpelr KOTOPBIX 0C000€ 3HAUCHNE NMEET
HaJIMYHe y BBITYCKHUKOB HABBIKOB M YMEHHH CAMOCTOSATENBHO MOTYyYaTh 3HAHHS U3 Pa3IMYHbIX HCTOYHUKOB WH(OpMaLuH,
CHCTEMaTHU3UPOBATh U aHATM3UPOBATh MONyIeHHYIO HH(opMaruio. ©@opMHUpOBaHHE TAKOTO YMEHHSI IPOUCXOAUT B TEUEHUE BCETO
neprosa 00ydeHus uepe3 MOAr0TOBKY K JIAO0PaTOPHBIM, CEMHHAPCKHIM, TIPAKTUYECKAM 3aHATHSM. [Ipu 9TOM caMmocTosiTensHast paboTa
CTYZIEHTa UTPAeT BAXKHYIO POIIb B XO/I€ BCEero yueOHOro nporecca. IIpu u3ydeHHH TUCHUIIIMHBI OCHOBHYIO JOJII0 OTBOIUMOTO Ha
CaMOCTOSITEIIbHYIO pab0Ty BpeMEHH 3aHUMAET paboTa ¢ KOHCIICKTOM JICKIIUH, ydeOHUKaMH, YIeOHBIMU ITOCOOMSIMHU U METOTUUCCKUMHU
YKa3aHUSAMHU. A TIOTOMY CTYAECHTaM HEOOXOAMMO ONTUMAJIBHO HCIONB30BaTh BPEMEHS, OTBEICHHOE Ha CAMOCTOSTENBHYIO PadoTy.
Lenecoobpa3Ho MOCBAIIATE JI0 MOTyYaca B ISHb H3yYEHHIO KOHCIIEKTa JIEKIIUH B TOT K€ ACHb I10CNIe JIEKLIUH 1 32 ACHb IIepe]l JIeKIHEH.
Teopernueckuii MaTepua U3ydaTh B TEUEHHE HEIENH JI0 2 4acOB, a TOTOBUTHCS K MIPAKTUUECKOMY 3aHATHIO 110 TUcCHUIUInHE 10 1.5
4acoB.

Jns TydImero ¥ MOJMHOTO YCBOGHUS MaTepuaia y4eOHOH AUCIUTUTMHEI PEKOMEHIYETCS HCTIONb30BaTh METOANIECKIE YKAa3aHHs 1
MaTepHals 10 yaeOHON JUCIMIIINHE, TEKCTHI JICKIHUH, a Takoke IIEKTPOHHBIC PEeCypChl, nMetomuecs B cucteMe ObC, moctyn k
KOTOPBIM 00ecIedeH B YATAIBHBIX 3aJlax YHUBepcuTeTa. TeopeTHuecKkuil MaTeprai Kypca CTaHOBHTCS Ooree
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TIOHSATHBIM, €CITH IOTOJHUTENEHO CTYICHTOM H3YJaroTCs KHUTH, YIeOHNUKH II0 JaHHOH ydeOHOoH nucnuiumiHe. [1one3Ho uenonbp30BaTh
HECKOJIBKO YYeOHNKOB, PEKOMEHIOBAHHBIX TIPEIIOABATEIIEM.

I1py M3y4eHNN XUMHYECKHX TUCIUILIIMH HAaCTOSTENIbHO PEKOMEHTYETCsl «HE 3ay4HBaTh) MaTepHal, a JOOUTHCS MaKCHMAIEHOTO
MOHUMAHHS N3y4aeMOi TeMBI TUCIUIUIMHEL. [Ipn H3ydeHnH TeOpEeTHIEeCKOro MaTeprana HeoOX0AMMO MHOTOKPATHO ITHCaTh Ha
4epHOBHKE (hOPMYIIBI, pEaKINH ¥ TPAQHKH J0 IOTHOTO HX 3aITOMHHAHUS.

B ciryqae npuMeHeHns IpH 00yYEeHHN UCHUIDIMHEL SJICKTPOHHOI0 00ydeHHsI, TUCTaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHH
obmieHne 00yJaroInXCst ¥ IPENOIaBaTeNs OCYIIECTBISICTCS B PEXKUME PEIbHOTO BpeMEHH (OHJIaWH-JIEeKIMH (BeOUHAPEI), YaTHl,
BUJICO-KOH(EPESHIMH U JIp.) WIN OTJIOKEHHOT'O BpEeMEeHH (CHCTeMa JIUCTaHIMOHHOro o0y4erns Moodle, MS Office365, dhopymsr,
9NIEKTPOHHAS MOYTA | JIp.).

BoJbIryto yacTb BpeMeHH 00y4arouecst CaMOCTOSATENEHO PA0OTAOT ¢ Y4eOHO-METOAMYECKUMH MaTepuaiaMi. CTyIeHTBI NMCIOT
BO3MO)KHOCTh KOHCYJIBTHPOBATHCS C MPEITOaBaTeNIeM 110 BCEM BOIPOCAM, BO3HUKAFOIIAM B XOJIE CAMOCTOSITEIILHON padOThI
MIOCPEICTBOM IEKTPOHHOMH ITOYTHI, COLMATBHBIX CETEH U T.II.

JocTym obydJarornerocst K y4eOHBIM pecypcaM B PeKHUME OTIIOKEHHOTO BPEMEHH, CAMOCTOSATENEHON pabOThI OCYIIECTBIICTCS Yepes
cetb MIHTEpHET B yTOOHOM ISl HETO MECTE, BPEMEHH H TEMIIE.

ITpu 0Oy4eHHH AL ¢ OTPAaHNYEHHBIME BO3MOXKHOCTSMH 3/I0POBbBS JIEKTPOHHOE 00yUYCHHE, TUCTAHIIM OHHbIC 00pa30BaTeIIbHBIC
TEXHOJIOTHH MPEyCMaTPHBAIOT BO3MOKHOCTh MPHEMa-Tiepeadrl HHOPMAIMH B TOCTYITHBIX I HUX (opmMax.

Peanu3anyst AUCIMIUIMHEI C IPUMEHEHUEM JIEKTPOHHOr0 00y4YCHHs, AUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHONMorui (naiee — 90,
JOT) ocymuiectisiercst Ha ocHoBaHHH «I10JIOKEHNMS 0 peaIn3alii OCHOBHBIX U TOTIOJHUTEIIBHBIX 00Pa30BaTENIBHBIX IIPOrPaMM C
MPUMEHEHHEM JICKTPOHHOI0 00YUeHHS U IMCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOIOHIT B (heiepabHOM ToCyIapCTBEHHOM
OI0KETHOM 00pa30BaTENFHOM YUPEKACHUH BBICIIEro 00pa3oBaHus «HeasOnHCKHIl rocyIapCTBEHHbBIH yHUBepeuTeT», «IlomoxeHus
0 TOpsIIKE 3aueTa 00YUYarOIUMUCS 110 OCHOBHBIM MPO(ecCHOHANIBHEIM 00pa30BaTeIbHBIM IIPOrPaMMaM BBICIIIETO 00pa30BaHMs B
OI'BOY BO «Uenl'Y» pe3ynbTaToB OCBOCHUS B OPraHU3aAIHSIX, OCYIIECTBISIOMINX 00pa30BaTEIbHYIO JeITEIbHOCTh, Y4eOHBIX
MPEIMETOB, KYPCOB, TUCIMIUIMH (MOIYJICH ), IPAKTHK, TOMOTHUTEIBHBIX 00pa30BaTENIbHBIX IPOrPAMM» MOCPEICTBOM JIEKTPOHHOI
nHpopMamoHHo-o0pa3oBarenbHol cpensl PTBOY BO «Uenl Vy. B uckitountenbHbix crydasx (popc-Maxxop H T.I1.) PH
peanuzanuy o0pazoBaTenbHON nestensHocTd ¢ npuMereHreM D0, IOT MoryT npuMeHsATh KOMIIOHEHTHI, HE BXOJSIIUE B IIepeveHb
AJIEKTPOHHON HHPOPMAIIIOHHO- 00pa30BaTEILHON CPEIbI.

10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHUA TUCHUIIJIMHBI OBYYAIOIIMMHUCA C HHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOKHOCTSAMMH 310POBbS

OcBoeHue TUCLUIUIMHBI HHBAJIMAAMHU U JULAMU C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3I0POBbS OCYILIECTBIISICTCS! C UCIIOIb30BAHUEM
CHEHAIbHBIX TEXHUYECKUX CPENICTB U ToJI0 MH()OPMALMOHHBIX TEXHOJIOTHH, IPEJOCTaBIIeMbIX PecypCHBIM yueOHO-METOANYECKUM
LEHTPOM 110 00y4IEHHIO HHBAIUIOB H JIML C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 310poBbsi Yenl'Y mo 3anpocy obydaromnierocs.

1. MoOuibHBIE CTIeMANbHBIE TEXHUUECKHE CPEICTBA VISl JIUL C HAPYIIEHUSAMH 3PEHHS: TOPTATUBHBIN KOMIIBIOTEP C BBOJOM/BBIBOIOM
mpudTom bpaiins ¢ cuaresaropom peun «ElBraile-W14J G2»; HOyTOyKH ¢ mporpaMMHOM 3kpaHHoro pocryna NVDA; anekTpoHHbIe
YBENUYUTENH T yAAJICHHOTO IPOCMOTPA; BUICOYBEIMUUTENN TOPTATUBHEIE; TH(IIOmIeep; IU(PPOBLIE AUKTO(DOHBIL.

2. MoOunbHBIE CreqUanbHble TEXHUUECKHE CPEACTBa AUl JIMI C HApYLICHMSIMH CITyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO HOJS CO
BCTPOEHHOU coBMecTMMOCThIO ¢ FM-ycrpoiictBamu; pamuokinaccel «Conet-PCM» ¢ mepenaTdynkom, 3aylmiHBIM HHIYKTOPOM U
MHAYKIIMOHHOM TeTJel; cucreMa WHQOpMAaIMOHHast AJisi ciadocnblmanux nepeHocHas «Mctok» A2 co BCTPOCHHBIM ILICEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; MporpaMMHUPyEMbIe CITyXOBBI€ allapaThl HHANBHIYaIbHOIO MTOJIb30BaHHUSI.

3. AccucrtiBHbIC MH()OpPMAIIMOHHBIC TEXHOJOTMH: IMPOrPaMMHOE OOECHeYeHHEe DKPaHHOrO JOCTyma ¢ cuHTe3oM peun NVDA;
MIPOrpaMMBbI SKPAHHOTO YBEIHUYEHUS; IPOTPAMMBI PEIEBOr0 CHHTE3a IS KOMIBIOTEPOB U HOYTOYKOB; MIPOTPAaMMBI PEYEBOI0 CHHTE3a
JUTS MOOWJIBHBIX YCTPOMCTB; SKpaHHasl KIIABUATYypa; SKpaHHas JyIa.

IIpn HeoOXxomuMocTH Uil OOYHYAIOIIMXCA C HApyMICHWSMH 3pEHHS Ha pabounmx MecTax Al MPOBENECHUS NMPAaKTUUECKHX HIIH
JTa0OpATOPHBIX 3aHATHI YCTAHABIMBACTCS CIEIMAIBHOE MPOrpaMMHOE obecrieueHue (mporpamma peueBodl Hauraimu NVDA,
peyeBble CHHTE3aTOPBI, SKPaHHbIE JIYIIBI ).

B yueOHble aymurtopuu obecrieunBaeTCcs OCCIPENATCTBEHHBIM IOCTYN [UIs OOYYaroIIMXCS HWHBAJIWAOB M OOYYaIOUIUXCS C
OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 37I0pOBbS. B Kaxmod aymuropuu, rae oOydaloTcsl WHBAJIHMIBl M JIMNA C OTPaHWYCHHBIMU
BO3MOYKHOCTSIMH 37I0POBBSI, IPETyCMAaTPUBAETCS COOTBETCTBYIOIEE KOIMIECTBO MECT Ul OOYJAIOUIMXCS C YI€TOM HapyIIeHHH HX
3II0POBBSI.

Jns ocBOCHUS TUCIUILIMHBI MHBAIHAAM U JIUIAM C OrpaHMYeHHBIMH BO3MOXKHOCTSIMU 3[J0POBBSI TPEAOCTABIISETCS TOCTYI K IEYATHBIM
WCTOYHUKAM, HMEIOLTMCS B HayqHO# Onbmrorexe YenlVY, ¢ mOMOLIBIO ClIEHABHBIX TEXHUYECKUX CPENICTB; TOCTYII K SIEKTPOHHBIM
HCTOYHMKAM, TIPEACTAaBICHHEIM B (opMe »SIEKTPOHHOIO [JOKyMeHTa B (¢oHAe HaydHoif OuOmmorexm YenlY wmm
ANIEKTPOHHO-ONOIHOTEUHBIX CHCTEMaX, C IIOMOIIBIO CIIEIHANBHBIX TEXHUYECKHX M MPOTPaMMHBIX CpeACTB (pabodee MeCTO IS
HE3PSYEro MOIb30BaTENs C MPOTPAMMHBIM 00eCTIeYeHHEeM YKPAHHOTO JOCTYIA ¢ cHHTe30M peult NVDA,
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pabodee MecTO ¢ KOMIBIOTEPHBIM POJUIEPOM M Ki1aBHaTypoi Clevy ¢ OONBIINMHI KHOIIKAMHU ¥ C Pa3AeIISIonIeil KIIaBHIIN HaKJIaaKoi ).
Y4eOHO-METOIMUECKAE MATePHANbI T 00YYaIOIIUXCs U3 YMCIIa MHBAJIUIOB U JIMI[ C OrPAHHYCHHBIMH BO3MOKHOCTSIMU 3I0POBBS
MPEIOCTABISIFOTCS B JOpMax, alalTHPOBAHHBIX K OTPAHUYCHHUSAM UX 3I0POBbS U BOCTIPUATHS HH(POPMAIIHH:

Jlnst M ¢ HApYIICHUSIMU 3PCHUST:

- B TICYaTHOU ()OpME YBEITUICHHBIM IIPUPTOM,

- B (hopMe 3IIEKTPOHHOTO TOKYMEHTa,

- B popme aynuocaiina,

- B reyatHol (opme mpudTom bpaiins.

JUI1st JTULL ¢ HAapyIICHUSIMHE CITyXa:

- B IIEYaTHOM (hopme,

- B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.

JIoist 7M1 ¢ HapYIICHUSIMU OTIOPHO-/IBUTATENILHOTO amnapaTa:

- B IIeYaTHOM (hopme,

- B (hopMe 3IIEKTPOHHOTO TOKYMEHTa,

- B hopme ayauodaiina.

JIaHHbIH TIepeveHb MOYKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00 yUYaroIHXCsl.

JI1st ’HBAIMIOB U JIUII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3I0POBbSI OCBOSHUE UCIUILUTHHBI MOXKET OBITh YACTUYIHO HITH MOJTHOCTHIO
OCYILIECTBIICHO C UCIIOJIb30BAHUEM JIUCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruii (Moodle, Adobe Connect Pro u mp.).

B 0CBOCHHM TUCIIUIUIMHBI WHBATHAAMH M JUIAMH C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3J0POBBSI HCIONB3YETCS HHAWBUIyaTbHAS
pabora. Ilon mHIMBHIyalbHOH paboToil moapasymeBaeTcs aBe (DOPMBI B3aUMOACHCTBUS C IPEroJaBaTeNieM: WHIMBUIyaJIbHAS
y4eOHast paboTa (KOHCYJIbTAallMH), T.C. JOIMOJHUTEIBHOE Pa3bsCHEHNE YIeOHOro MaTepuaia U yriiyOJIeHHOEe M3YdeHHE MaTepHaia C
TeMHd OOYYaIOUIMMHUCS, KOTOpPbIe B OJTOM 3aWHTEPECOBAaHBbI, W HWHIMBHAyalbHAs BOCHHTAaTeNbHas pabota. WHAMBUIyalbHBIC
KOHCYJIbTAIlUK HAMIPABJICHbI HA HHAWBUIYATH3AINI0 00YUESHHUS U YCTAHOBJICHHIO BOCIIUTATEILHOTO KOHTAKTa MEKTy MTPENoiaBaTeieM
1 00y4aroUIMMCs HHBAIUAOM WM O0YJaIOIIMMCS ¢ OTPaHMYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSL.

[pu npoBeeHNH NpOLEAYPhI OLIEHUBAHUS PE3YIbTATOB 00YUCHHUS MHBAJIMIOB U JIUL] C OTPAaHMYECHHBIMU BO3MOXKHOCTSIMH 3/10POBbS 110
JUCLMIUIMHE O00€CIeUnBAETCsl BBIOJIHEHHUE CIEAYIOIUX IONOJHHUTENbHBIX TPeOOBaHMM B 3aBHCUMOCTH OT HHAMBUIYaJbHBIX
0CcO0EHHOCTEH, 00yUYarOIIHUXCS:

a) MHCTPYKIMS IO TOPSAKY HNPOBEAEHMS NMPOLEAYPHl OLIEHUBAHMS NPEIOCTaBIsAETCs B IOCTYyNHON (opme (YCTHO, B MMCHbMEHHOM
(dhopme, B nmucbMeHHON Gopme mprdToM bpaiins, ycTHO C UCIOIb30BAHUEM YCIIYT CYPJIOTIEPEBOIUMKA);

0) mocrymHasi opMa TPEJAOCTABICHUS 3a/laHHi OLIEGHOYHBIX CPEICTB (B TNeyaTHOW (opme, B meyaTHOH (opme YBEIMYCHHBIM
mpudToM, B ieyaTHor Gopme mpudrom bpaiisns, B popme 3IeKTpOHHOr0 JOKYMEHTA, 3aJaHUs 3a4UTHIBAIOTCS ACCUCTEHTOM, 3a1aHUS
IIPEIOCTABIISIIOTCS C UCTIONB30BaHUEM CYPJONEPEBOA);

B) JOCTyMHast pOopMa MPEJOCTABICHUS OTBETOB Ha 3aaHus (IIMChbMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMITbIOTEPE, MUCHbMEHHO
mpudTom Bpaiins, ¢ ucroab30BaHUEM YCIYT aCCUCTEHTa, YCTHO).

[pu npoBeneHNu NpoLENyphl OLECHUBAHUS PE3YABTATOB 00YUEHHS MHBAJIUIOB U JIML C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI
IIpeycMaTpUBAETCsI HCIIONb30BAHUE TEXHUUECKUX CPECTB, HEOOXOIUMBIX UM B CBSI3U C X MHANBUIYAIBHBIMA OCOOEHHOCTSIMHU. DTH
cpencTBa MOryT ObITh IpenocTanieHbl Yenl Y mim MOryT HCTIONB30BaThCs COOCTBEHHbIE TEXHUUIECKUE cpeacTBa. [Ipu HeoOxomumocTH
MHBAJHMIAM U JIMLAM C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMHU 3JJ0POBbsI IPEJOCTABIISCTCS AOTIOTHUTEIBHOE BPEMs AJIsl IOATOTOBKH OTBETa
Ha 3aJaHusl, IPOLeAypa OLICHUBAHUS PE3YNbTATOB O0YUSHHUS M0 JUCIHILUTIHE MOXKET IPOBOJAMUTHLCS B HECKOJIBKO ITAIOB.

[IpoBenenre mpouenypsl OLCHUBAHUS PE3YIbTATOB OOYYEHHS WHBAJIHMIOB M JIUI C OrPaHMYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS
JOITYCKAETCs C MCIONb30BAaHUEM JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.
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