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Komnougnas xummust

HanpaBnenue moaroToBKu (CHGHI/IaHBHOCTB)

04.05.01 ®dyHgaMeHTAIbHAS U OIPUKIIATHAS XUMUSI

HamnpasnernHocts (mpoduiib)

Opranuyeckas u 6I/IOODFaHI/I‘ICCKaH XUMMUS

[IpucBanBaemas kBanuuKaiys (CTCIeHb)

XuMHK. [IpenogaBareisr XUMUM.

dopma oOydeHUS

O4YHasi1

["on(s1) HAOOpa 2023

*Pabouas mporpamMma AUCUUIUIMHBI (MOAYJS) aJanTUPOBaHa JUIsl MHKIIFO3UBHOTO 00Y4YE€HUS UHBAIUIOB U
JIU1 C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBBS

Yemasa0unack 2023 .
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Oprannyeckasi 1 OMOOPraHNYeCcKAst XUMHSA
Konnonanas xumus

2023 r.H.
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[IpopekTrop no yuedHo# padore yTBepxacHO 24.04.2023

V4eHBIM COBETOM XHMHUYECKOIO (i)aKYJ'IbTeTa

[Iporokon 3aceqanus Ne 10 ot 20.04.2023

[Ipencenarens YueHoro coBera
XUMHYECKOTO (haKylbTeTa COIIaCOBAHO

B.E. ®enopos

B. A. bBypmucrtpos

3acenanuem Kadeapbl XUMHH TBEPAOIO0 TeJIa M HAHONIPOLIECCOB

[Iporokon 3acenanus Ne 9 ot 17.04.2023
3aBenyromuit kadeapoi COINIACOBAHO

ABTOp (COCTaBUTEIb)

E.A. bemag

Kysnenosa E.B.

Crpykrypa paGodeil mporpamMMbl COOTBeTCTBYeT Npuka3dy pexkropa ®I'bOY BO

«Ueal'V» ot «13» anpeas 2021 r. Ne 247-1



MHMHOBPHAYKU POCCHUN
\)} DenepanbHOE TOCYyIapCTBEHHOE OIOPKETHOE 00pa3oBaTeNbHOE
@ YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

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

Pabovas mporpamma muctmmuiies! "KosmonaHas XuMus'" 1o HanpaBIeHHIO HOATOTOBKY (CIIEIMAIbHOCTH)
"®yHnnaMeHTaIbHAs U NPUKIaHAsI XUMUS' HanpaBieHHOCTH (podwio) Opranndeckast 1 OnoopraHudecKast XUMHs cTp. 2
OI'BOY BO «Henl'V»

Copepxkanue

1. Ilenu ocBOEGHMS AUCITUTLIIUHBI

2. Mecto nuciuruinsel B cTpykType OIIOIT

3. Komnerenuuu odyyatonierocs, GopMupyemMbie B pe3ybTaTe OCBOCHUS TUCUUIIITUHBI
(Momymst)

4. O6beM AUCIUTIIUHBI (MOJTYIIs)

5. CtpykTypa u cojiepKaHue AUCHMUIUTAHBI (MOYJIs)

6. @OHJT OLIECHOYHBIX CPE/ICTB

6.1. IlepedyeHn BUIOB OIIEHOYHBIX CPEJCTB

6.2. TunoBbie KOHTPOJIHHBIC 3aJJaHUS U HHBIC MaTEPHAIIBI JIS TEKYIIEH aTTeCTalluK
6.3. TunoBbie KOHTPOJIBHBIC BOMPOCHI U 3aJIaHK JJIsI TIPOMEKYTOYHOM aTTeCTaIlluu

6.4. Kputepuu olieHUBaHUs

7. YueOHO-MeToAnYeCcKOe U HH(POPMAIIMOHHOE 00ECTICUCHHE TUCITUTIIIMHBI (MOTYJIS)
7.1. PekomeniyeMas auteparypa

7.2. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHHKAaIIMOHHOM ceTH "MHTepHeT"
7.3. Ilepeuenb nHPOPMAITMOHHBIX TEXHOJIOTHIMA

8. MaTepuanbHO-TeXHUYECKOE 00ecTieueHrne TUCITUTUTHHBI (MOJTYIIS)

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)

Pabouas nmporpamma muctmmuiies! "KosmonaHas XuMus" 1o HarpaBJIeHUIO TOATOTOBKH (CHEAIEHOCTH)
"dyHpamMeHTaIbHAs U NPUKIIaIHAs XUMUS' HanpaBleHHOCTH (npodmtio) Opranmdeckast 1 GHOOpTaHUIecKass XUMUS cTp. 3
OI'BOY BO «Henl'V»

1. IEJIM OCBOEHMUS AN CITUITIJIMHBI

Ilenbro npernoaaBaHust AUCIHUILTHHEI SBIISETCS ()OPMHUPOBAHUE Y CTYACHTOB NPABIJIBHOTO TIPEACTABICHUS O KOJUIOUIHO- XUMIYECKUX
Ipolieccax, CBOMCTBAX JUCIEPCHBIX CHCTEM M IIOBEPXHOCTHBIX SIBJICHUSIX. BBIABIATH OCOOBIC CBOMCTBA BEIIECTB M MATEPHAJIOB,
00YCIIOBIICHHBIC UX JTUCIIEPCHBIM CTPOCHHEM.

PCSyJ'ILTaTLI O6y‘{eHI/I$I M0 JUCHUIUIMHE HAalIPaBJICHBI HA JOCTUXKCHHUC UHANKATOPOB KOMHGTGHHI/IfIZ

yMeeT MCHOJIb30BaTh 3HAHUS TEOPETHUECKIX OCHOB (DM3MKHM M MaTeMaTHKH JUIS INTAHUPOBAHUS XUMIYECKOT0 SKCIIEPUMEHTa,
00pabOTKU ¥ UHTEPIPETUPOBAHUS [TOIYUEHHBIX pe3yabTaToB (OIIK-4-2);

3a)1aqe171 nperogaBaHusi JUCHUIUIAHBI ABJISICTCS (l)OpMI/IpOBaHI/Ie Y CTYACHTOB ITPABUJIBHOT'O IPEACTABJICHHSA O KOJIJIOUIAHO-
XUMHUYCCKUX IIpoleccax, CBOMCTBaX JAUCHEPCHBIX CUCTEM U ITOBEPXHOCTHBIX ABJICHUAX.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

IMuxn (paznen) OIIOIL: b1.0.1.09

2.1 TpeGoBaHus K IPeABAPHTEILHON MOAT0TOBKe 00y4al0Ierocs:

AHanuTHuecKass XUMHs

OpraHqucxaﬂ XUMUs

duznueckas XUuMHUs

OO01ast 1 HeOpraHU4ecKask XUMHS

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

\

OCHOBBI XUMHUHU TBEPAOro TCjIa

CemuHap 1o OMOOPraHUYECKON XUMHHU

Xumudeckasi TEXHOJIOTHs OpPraHN4€CKUX BCIICCTB

3. KOMIIETEHIIUY OBYYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIATLIMHBI
(MOJYJIST)

OIIK-4: Cnioco0eH NJIaHHPOBATH PadoThl XUMHYECKOI HATIPABJIEHHOCTH, 00pa0aThIBATH U MHTEPNPETHPOBATH NMOJIyYeHHbIE
pe3yJbTaThl ¢ HCII0Jb30BAHMEM Te€OPeTHYEeCKUX 3HAHMI 1 MPAKTHYECKUX HABBIKOB PeLIeHUs1 MaTeMaTHYecKHX U (pusuyeckux
3a1a4

3HaTh:

[MpuHIuner 06pabOTKH JaHHBIX ¢ UCIIONBb30BAHUEM CTAHIAPTHBIX CIIOCOOOB alpOKCUMALIMN YUCIEHHBIX XapaKTePUCTUK

YMmeTh:

OO6pabaTbeBaTh TaHHBIE C UCTIONB30BAHUEM CTaHAAPTHBIX CIOCOOOB AIMIPOKCHMAIIMH YNCICHHBIX XapaKkTepuCTHK; VIHTepnpeTnpoBaTh
PE3YNIBTAaTHl XUMUYECKUX HAOIIOEHUH ¢ UCIIONB30BaHNEM (PU3NIECKUX 3aKOHOB U MPEACTABICHUM

Buaagern:

Haspikamu 00paboTKH pe3ysIbTaTOB XUMUYECKOT0 SKCIIEPUMEHTA € HCTIONB30BAaHUEM CTaHIAPTHBIX CIIOCOOO0B alIPOKCUMALIUH
YHCJIEHHBIX XapaKTEPUCTHK;
HaBpikamy HHTEpIIPETAIMN PE3YIETATOB XUMUIECKOT0 SKCIIEPUMEHTA C UCTIONb30BaHNEM (HH3HIECKUX 3aKOHOB U MPEACTABICHUH.

B pe3yabTare 0CBOCHUS TUCHUIJIMHBI 06y‘lalOlIII/lI7[Cﬂ JOJIZKCH

3.1|3uaTh:

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

3.1.2|Crioco0b! monyueHHst AUCIEPCHBIX CHCTEM, (PaKTOPhI MX YCTOMYMBOCTH M (PU3MYECKUE CBOMCTBA JINO(OOHBIX 30IeH U1
MO UIBHBIX KOJUIOU/IOB.

3.1.3|Onucanue MUKpOre€TepOreHHbIX CUCTEM: CYCIIEH3UM, SMYIIbCHI, NIEH, a9PO030JIEH, IOPOIIKOB, IIMPOKO BCTPEUAOILUXCS
B IIPUPOJIE ¥ IPUMEHAEMBIX B Pa3IIHIHBIX 00JIaCTSIX MPOMBIIUICHHOCTH.

3.2|YMeTh:

3.2.1|KonmuecTBEHHO XapaKTepHU30BaTh U ONKCHIBATh CBOMCTBA TUCTIEPCHBIX CUCTEM H MPOTEKAIOLINX B HUX
KOJIIOMJHO-XIMIYECKHUX IPOIIECCOB.

© ®I'bOY BO «Yenl'V»




MHMHOBPHAYKU POCCHUN
\,} DenepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE
@ YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

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

Pa6ovas mporpamma mucrmruiiasl "KostonaHas XuMus" 1o HanpaBiIeHHIO OATOTOBKH (CIEIHATLHOCTH)
"dyHnpamMeHTaIbHAS U NPUKIIaIHAs XUMUS' HanpaBlieHHOCTH (npodmtio) Opranmdeckast 1 GHOOpTaHUIecKass XUMUS cTp. 4
OI'BOY BO «Henl'V»

3.3|Baaners:

3.3.1|{Merogamu n3mepeHns OBEPXHOCTHOTO HATSDKESHHUSI M HCCIIEIOBAHHS TOBEPXHOCTHBIX SIBJICHUI HA IPaHULIAX pasena
pa3IH4HBIX (as3.

3.3.2|HaBbikamu TOJYYCHHUS KOJIJIOMAHBIX PACTBOPOB U UCCIICAOBAHUSA UX CBOMCTB C IMOMOILBIO Pa3JINYHbIX (I)I/ISI/IKO-
XUMHUYCCKHUX MCTOI0B.

4. OFLEM JUCLUILIMHBI (MOY.JI5T)

O6Lwas TpyA0eMKOCTb 43ET

Yaco no yue6HOMy Iutany : 144 Buzp!l KOHTpOIsL B cemMecTpax:
B TOM YHUCIIE :

ayJMTOpHBIE 3aHATHS : 72 9K3aMEeHBI 7

camocTosiTelbHas pabora : 6,5 3a4eTsl 7

4YacoB Ha KOHTpOJIb : 54

KOHTakTHas pabora: 83,5

HKP: 0

5. CTPYKTYPA U COJIEPKAHME JUCOUATLIMHEBI (MOY.JIS)

Kon HaumeHoBaHue pa3/iesioB U TeM /BH] 3aHATHS/ Cemectp | YacoB Jlutepatypa
3aHATUS /[ Kype
Pasnen 1. BBenenue.

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

1.2 Bsonnoe 3anstue /J1ad/ 7 2 JI1.2J12.2J13.1
01092935455

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

0105233 54 95

Paznen 2. MOJIeKy.HﬂpHO-KI/lHeTI/l‘-leCKl/le U ONITHYECKHE CBOICTBA
AUCIIEPCHBIX CUCTEM.

2.1 MonekynsapHO-KMHETUYECKHE U ONITUYECKHE CBOICTBA TUCIIEPCHBIX CUCTEM. 7 8 JI1.2J12.2 J12.3
/JTex/ 2132333435
2.2 CenuMeHTalMOHHBIH aHamu3 /J1ab/ 7 6 JI1.2J12.2J13.1
2132333435
23 W3yueHne onTHYeCKUX CBOKMCTB 305ei /J1a6/ 7 4 JI1.2J12.1 J12.2
JI2.3713.1
2132333435
2.4 MonekynsapHO-KHHETUYECKHE U ONITUIECKHE CBOMCTBA TUCTIEPCHBIX CHCTEM. 7 1 JI1.2J12.2
/Cp/ 2132333435
2.5 MonekynsapHO-KHHETUIECKHE U ONITUIECKHE CBOMCTBA TUCTIEPCHBIX CHCTEM 7 2,5
/KonTAT/
Paspen 3. Tepmoannamuka nopepxnoctu. Kanujisipusie sipieHust u
agcopoums.
3.1 TepmoarHaMuKa moBepxHoCTH. KanmuiuisipHblie sBiieHus u aacopOouus. /JIex/ 7 10 JI1.2J12.2
2132333435
32 IMony4enue u paspyiienue neH /J1a6/ 7 4 JI1.2J12.2713.1
2132333435
33 TepmoauHaMuKa moBepxHocTH. Kanuuisipabie sBiieHus u aacoporms /Cp/ 7 1 JI1.1J12.2

0103023354055

34 TepmoauHaMuKa oBepXHOCTH. KanuiuispHeie siBiieHus 1 ancopOrms /KonTAT/ 7 2

Pazpgeu 4. DiieKkTpHyecKHe CBOMCTBA M yCTOHYMBOCTD JUCIIEPCHBIX CHCTEM.

4.1 OneKTprUYecKie CBOHCTBA U YyCTOHIMBOCTD AUCIICPCHBIX cHcTeM. /JIex/ 7 8 JI1.2J12.1 JI2.2 JI2.3
01 52393 54 55

© ®I'bOY BO «Yenl'V»




MHMHOBPHAYKU POCCHUN
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"dyHnamMeHTaIbHAs U NPUKIaHAs XUMUS' HAaIpaBIeHHOCTH (mpodutio) Opranndeckast 1 OnoopraHmdeckast XUMHUS cTp. 5
OI'BOY BO «Henl'V»

4.2 |llomy4eHne KOJUIOMAHBIX pacTBOPOB /J1ab/ 7 4 JI1.1 J11.2J12.2J13.1
315232334095

4.3 DNeKTpHYEeCKUE CBONCTBA M YCTOMYMBOCTD AUCIEPCHBIX cucteM. /Cp/ 7 3 JI1.2J12.2
3152333495

4.4 TNonyuyenue 305ei METOIOM 3aMeHBI pacTBopuTesst. [lepesapsiaka 3omeit /J1a6/ 7 6 JIT.1 J11.2J12.2J13.1

0105233 54 55

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

4.6 OnpeneneHrie KPUTUYECKON KOHLIEHTpAIMK MULIEITI000pa3oBanus /J1a6/ 7 6 JIT.1 J11.2J12.2J13.1
31523334095

4.7 OneKTpuYecKue CBONCTBA U YCTOHYHUBOCTD AUCIIEPCHBIX cucteM /KoHTAT/ 7 4,5

Pazgen 5. OcHoOBBI PU3NKO-XMMHYECKOIl MEXaHNUKH TUCIIEPCHBIX CHCTEM

5.1 OcCHOBBI (HU3UKO-XUMHYECKOH MEXaHUKHU UCIEPCHBIX cHcTeM. /JIex/ 7 6 JI1.2J12.2
31523334095
5.2 OCHOBBI (PU3UKO-XUMHUYECKONH MEXaHUKH JTUCTIEPCHBIX cucteM. /Cp/ 7 1 JI1.2J12.2

010523354 95

5.3 OCHOBBI (PU3UKO-XUMHYECKOW MEXaHUKH TUCTIEPCHBIX cucTeM /KoHTAT/ 7 2,5

Paznen 6. Dx3amen

6.1 Dk3ameH /OKk3aMen/ 7 54 JI1.1 J11.2712.1 J12.2
J12.3
210323324535

6. ®OHJ] OIEHOYHBIX CPEJCTB

6.1. IlepeueHb BU/I0B OLIEHOYHBIX CPEJICTB

Tekyiuit KOHTPOIb:

1) [TpumepHbIe BONPOCHI K KOHTPOJIBHOU padoTe;

2) [IpumepHbIe KOHTPOJIBHBIE BOMPOCHI K JIA0OPATOPHBIM paboTam;
3) [IpumepHbIe BOMPOCHI K CEMECTPOBBIM JIOMAIIIHUM 33JIaHHSM.
[IpomexyTouHas aTTecTarys:

3ader BBICTABIISIETCS 10 UTOTaM TEKYIIEH YCIIeBaeMOCTH.

DK3aMEeH MPOBOJIUTCS B YCTHOHM (popMme 1o Ouiieram.

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

[TpumepHbIe BONPOCHI K KOHTPOJIbHOI padore Ne 1

Bapwuant 1

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

a)ajresus

0)aacopOrus

B)KOTE3UsI

r')CMauHuBaHHE

2) Kak n3MeHHTCS KpaeBoi yroj cMauMBaHUs CMauyuBaHKUE TBEPIOW TTOBEPXHOCTH BOJIOM MpH Jo0aBiieHnu B Boay [1AB
a)yBEITUUUTCS

0)yMEHbBIIUTCS

B)HE N3MCHHUTCS

I)ITIOBEPXHOCTh CTAHET TUAPOPOOHOM

3) IloBepXHOCTHOE HATSDKEHHE KaKOr0 BENIeCTBa OyeT HauOOIbIIIM

a)Bojia

0)IHKJIOTEKCaH

B)TIIPOMHOHOBAs KHCIIOTA

T)3TaHOJ

4) N3obpazuTe MpUMEpHBI X0/ 3aBUCHMOCTH TIOBEPXHOCTHOT'O HATSHKEHHS OT TEMITEpaTyPhI

© ®I'bOY BO «Yenl'V»
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OI'BOY BO «Henl'V»

5) Ecnu B cocyt ¢ BOAOM 4aCTUYHO OIYCTUTH BA CTEKJITHHBIX KalUUIApa
C PA3IIMYHBIMA PaJHyCaMH, TO YPOBEHB XKHUAKOCTH OYIIeT ...

OJIMHAKOB B 000MX KaluIIpax

a)BBIIIE B KAMIIIIAPE ¢ OOIBIINM PaIHyCcoM

0)BbIIIIE, B KAMUISIPE C MEHBIINM PaJIiyCcOM

B)HMKE, YEM B CTaKaHE

6) C yMeHbIIIEHHEM BA3KOCTH AUCIIEPCUOHHON CPeibl CKOPOCTh CEIUMEHTAIUU
a)CHIDKaeTcs

0)yBenu4YMBaeTCs

B)HE U3MEHsETCS

I)yBEJIMUUBAETCS, @ 3aTEM YMEHbIIAETCS

7) B mnenke Jlenrmiopa-biomker monexynsl [TAB opuentupoBans! ruipodo0HOM 4acThio k nojytoxke. K kakomy Tuiry oTHocuTes
JlaHHas IIeHKa ?

a)X-TuM

0)Y-Tun

B)Z-THII

r)Q -Tun

8) 3anumure ypasaenue IOnra

9) JlaBieHue napoB *KHUIKOCTH B KaIWILISpe

a)0oJIbIlIe YeM HaJ/l POBHOM IMMOBEPXHOCTHIO

0)MEHBIIIC YeM HaJl POBHOH ITOBEPXHOCTHIO

B)OAMHAKOBO VISl BCEX CIIydaeB

T')3aBHCHT OT yIjla CMauyHBaHUS

10) Kakoe yrBepkaeHue UCTUHHO?

a)yzenbHas aicopOLysi 3aBUCUT OT TEMITEPATypPhI

0)ynenpHast afcopOIyMs 3aBUCHUT OT IUIOIIA M MOBEPXHOCTH aJcopOeHTa
B)yJeibHAs aJcOPOLIUs 3aBUCUT TOJILKO OT ajicopOeHTa

r)yAenbHas aacopOLMs 3aBUCUT TOJIBKO OT KOHILICHTPAILIMH BEIECTBA

11) Kak u3meHHTCS cBETOpaccesiHUE 30115 IIPU YBEIIMUESHUH paJnyca YacTHI] B IBa pa3a, PH IIPOYMX PABHBIX YCIOBHUIX
a)yBeJIM4UTCS B 2 pasa

0)yBenuuuTcs B 4 paza

B)yBenuuuTcs B 16 pa3

T)yBeJIHYUTCS B 64 pasa

12)YT0 Takoe 3MyJbCHs, TPUBEAUTE ITpuMep?

[TpumepHBIE BOIPOCHI K KOHTPOJIBHOM padore No 2

Bapuant 1

1) JInodunbHBIMU SBIAIOTCS TaKHE TUCIIEPCHBIE CUCTEMBI, KOTOPBIE

a)o0pa3yroTcsi CaMOITPOU3BOIBLHO

0)UMEIOT BBICOKOE MEX(a3HOE HATSDKEHUE HA TPAHHUIIE TUCTIepCHas Ga3a — JUCIIEPCHOHHASI Cpera
B)COIEP>KAT BHICOKOIUCTICPCHBIE YACTHILIBI

T)COZIEPIKAT KPYITHbIE YACTHUILIBI

2) Kputnueckas koHieHTpaius Muiiesuiooopasosanus (KKM) — 310 KoHIIEHTpalys, IPX KOTOPOit
a)HaOJIr0IaeTCs TIEPEXO/1 AUCTICPCHON CUCTEMBbI U3 JTHOPUIBHOM B THOPOOHYIO

0)HaunHaeTCs ObICTpas KOaryJsius

B)chepuueckre MULIEIIBI CTAHOBATCS LIMIMHIPUIECKIMHU

I')HAYMHAIOT 00Pa30BBIBATHCS MHUIICILIBI

3) IIpu cMemMBaHUK PACTBOPOB XJIOpHUIA Oapus U cyib(aTa Kaus (M30bITOK) 00pa3yrTCsl MULEIUIBI CIIEAYIOMIETO CTPOCHUS
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)Ykaxure MPaBUILHYIO MTOCIEI0BATEIILHOCTh CIOCOOHOCTH CXKMMATh JIBOWHOM 3JIEKTPUUYECKUI CIIOW U YMEHBIIATD &- MOTEHIIMAT B
PSIy KaTHOHOB:

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

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

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

T)HET MPAaBWIBHOTO BapHUaHTa

5)BBeneHue B )KUIKOCTh YACTHUI] AUCIIEPCHOH (a3bl MPUBOAUT K

a)YMEHBLICHHIO BA3KOCTH
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0)YBeNUUEHHIO BA3KOCTH

B)Bs3Kk0CTE He MeHseTCs

r)/{ucniepcHas ¢das3a He BIHMAET Ha PEOIOTHYECKUE CBOHCTBA CHCTEMEI

6) Ilpu nobaBneHny MHANDHEPEHTHBIX JTESKTPOIHTOB

a)U3MEHsIeTCS TOIBKO aIcopOIoHHEIi cioit [[9C

0)m3MeHsieTcs TONbKO U y3Hblit crnoit JI9C

B)M3MEHSIETCS M aIcOpOIMOHHbIN U G y3HbIi con []IC

r)ADC He u3mensiercs

7) DNeKTPOKMHETHYECKU T MOTeHIHA { — 3TO MOTEHIHAI

a)[IOBEPXHOCTH MHIIEIIITBI

0)Ha rpaHuIEe MeXIY IUIOTHOH 1 quddy3Hoi gactamu J1OC

B)ITOBEPXHOCTH KOJTOMIHOH 4aCTHIBI

T)Ha TPaHUIE CKOJIBKEHHS, BOSHUKAIOIICH ITPH JIBHYKCHUH OIXHOH (ha3bl OTHOCHTEIBHO JPYTOit
8) ArperaTHBHYIO YCTOHYMBOCTH JTHO(POOHBIX AUCTICPCHBIX CHCTEM MOBHIIIAIOT 33 CYET
a)yMEHBIIICHHS Pa3MEPOB YACTHI] JUCIIEPCHON (a3bl

0)aicopOLMK TOBEPXHOCTHO-aKTHBHBIX BELIECTB

B)BO3JICHCTBHS YIBTPAa3ByKOM

r)nobasneHust HHIU(PHEPEHTHBIX 3JIEKTPOIUTOB

9)Koarymsiust — 3T0

a)oOpa30oBaHKE arperaToB M3 YaCTHI JUCTICPCHOM (ha3bl MO ICHCTBHEM Pa3INYHBIX (aKTOPOB
0)ciusHMe Kalelb JUCIIepPCHON (a3bl

B)oOpa3oBaHue UCIEPCHON CHCTEMBI U3 OCaKa HIIH Tells

T')IEPEHOC BEIIECTBA OT MEJIKMX YaCTHUI K KPYITHBIM

10)3nexTpocraTuyeckas COCTABIISIONIAsE PACKIMHUBAIOIIETO JaBJICHHS 00YCIIOBIICHA

a)cuiiamu Ban-gep-Basbca

0)cyliecTBOBaHHEM Ha MeK(Da3HOM TPaHUIE JBOWHOIO JIEKTPUYECKOTO CIIOS
B)CYLIECTBOBaHHEM Ha IIOBEPXHOCTH YACTHILL COJIbBATHBIX CIIOEB

)CYyIIECTBOBAHUEM Ha IMOBEPXHOCTH YaCTHUI] CTPYKTYPUPOBAHHOTO cinosi u3 Mojekys [TAB wimu BMC

[TpumepHBIe KOHTPOIBLHBIE BOMPOCHI K 1abopatopHoil padore Nel "[TomyueHne KOTOUIHBIX pacTBOPOB"

1. ducnepcuas cucrema (J1C). Xapakrepusie npusHaku JIC. KonmnuectBennsie xapakrepuctuku JIC: pa3mep yacTuil, AUCIIEPCHOCTS,
yaeabHas TOBEPXHOCTb.

2. Knaccudukanus JIC: no AMCepCHOCTH; MO arperaTHOMY COCTOSIHUIO ()a3; 1o Mexk(ha3zHOMY B3aUMOACHCTBHIO; 10 MEKYACTHYHOMY
B3aMMOJIEUCTBUIO.

3. [Ipupona noBepxHOCTHOI sHepruu. Buytpennee napnenue. [loBepxHOCTHOE HATSHKEHNE U €IUHUIIBI €70 U3MEPEHUSI.

4. lucriepraiiiOHHbIE METOBI MOTYYeHUs TMOPOOHBIX 301el. MexaHnuecKoe TUCTIepIUPOBaHKe: IAPOBbIe MEIbHULIBI, KOJUIOUIHBIE
MenbHUIIBL, 3G ekt PeOnnaepa. JlucneprupoBanue yibTpa3ByKOM. DJIEKTPUIECKOE AUCIIEPTHPOBAHKE.

5. KoHaeHcalmoHHbIe METO/IbI TOTYdeHUsl TMOPOOHBIX 30M¢ei: Ppusnyeckas u XuMU4ecKasi KoHaeHcauus. [lentuszanms.

6. MeToap! OYMCTKH KOJUIOMIHBIX PACTBOPOB: TUAJIH3, DJIEKTPOANAIIHN3, YIbTpaQUIbTPaLHsi, OOPAaTHBIA OCMOC.

7. BpoyHoBckoe nemxenue. CpeHUi KBaJpaTUYHbIA CABUT YacTHIbl. OcMOoTHYECKOe naBiicHue. Y paBHenue Baut-T'odda.

8. Ctpoenue mutiesisl auodooHoro 3ois. [Ipasuio [Tanera-dasHca.

[IpumepHBIE BOPOCHI K CEMECTPOBOMY JOMALITHEMY 3aaHHIO

Bapuant 1

1. Komoumnsiii pactBop nonyuunu npu cmemuBanud 10 M1 0,01 M pactBopa xnopuna xenesza (III) u 15 m 0,01 M pactBopa
THApPOKCHIa Kanus. Hamummre ypaBHeHHE peakiuy U ONpeaenTe, KaKoi n3 MPOIyKTOB Peaky o0pa3yeT ruaApo3oib. Paccunraiire,
KaKO€ M3 UCXO/IHBIX BEIECTB B3sTO B M30bITKe. Hanmmmmte hopMyny MUIIEITB 00pa30BaBLIErocs 30151, YKaKUTE 3apsill KOJUIOUJHOH
YaCTHIBI

2. JInst koarynsipn 10 M1 oTpHIIATEIBHO 3apsbKeHHOro ruipo3oiis Tpedyetces 0,4 it 0,036 M pactBopa xiiopuia Maraus. Paccuuraire
MIOPOTH KOATYIISIIAH, BEI3BIBAEMOM CIIEIYIOIINMHI JIEKTPOIUTAMH: XJIOPHI HATPHs, XJIOPHU MarHus, cyabdat Kajus.

3. Ucnonp3ys ypaBHeHHE Pajes, cpaBHUTE HHTEHCUBHOCTD CBETA, PACCESTHHOTO SMYIIbCHSIMU C PaBHBIMH PaJnyCaMH YacTUI] U
KoHIeHTparmsamMu: Oenzomna (nl = 1,501) B Boge u H-nieHTana (nl = 1,357) B Boze. [Tokazarens npenomienus Boasl n0 = 1,333,

4. PaccuuraiiTe MONHYIO TIOBEPXHOCTHYIO SHEPTHIO 5 T AMYJIBCHH O€H3011a B BOJIE C KOHIIEHTpauueH 75 % (Macc) u mucnepcHocTbio D
= 2 mMxM-1 nipu Temneparype 40°C. [TnoTHoCcTh OeH30Ma MpH 3ToM Temriepatype paBHa 0,858 r/cM3, MOBEpXHOCTHOE HATSHKEHHUE G =
32,0 m/Ix/M2, TemmepaTypHbIH K03 (HUIIEHT TOBEpXHOCTHOrO HaTshkeHus 6er3ona do/dT = 0,13 mIx/(M2 K).

5. CpenHekBaipaTHIHOE 3HAUCHHUE TIPOEKIHN CABUTa YacTHIB! rrapo3oins SiO2 3a 3 ¢ cocraBnser 8 MxM. Onpenenure pagimyc
JaCTHIIBI, €CIN BA3KOCT AUCIHEPCHOHHOI cpenpl paBHa 1 mITa*c mpu 20°C.
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6. Paccunraiite 31eKTpOGOPETHISCKYIO CKOPOCTh MTEPEIBIKECHHS YaCTHI 30JI5 TPHCYIb(HIa MBIIIBSKA ITO CIIETYIOIIIM JaHHBIM:
IEKTPOKUHETUYECKUH NoTeHMa yactun 42,3 MB, paccrosiHue Mexay anexktpogamu 0,4 M, BHEIIHASL pa3HOCTb OTeHIManoB 149 B,
BsA3KOCTb cpenibl 1 MIla*c, oTHOCUTeNnbHAS TU3NIEeKTpUYecKas IpoHunaeMocts 80,1.

6.3. TunoBbie KOHTPOJIbHBIE BONPOCHI U 3aJaHUs /I IPOMEKYTOUHOIl aTTecTaluu

BOHpOCLI K 5K3aMCHY

1. Ilpeamer komouaHoi xumuu. OCHOBHBIE pa3/ieNbl W HAIPABICHUS KOJUJIOWJAHOW XUMHH, OOBEKTHI U LIEIH U3yUYESHUSI.
Kiaccudukanys TUCIepCHBIX CHCTEM: 110 pa3MepaM YacTHI, II0 arperaTHOMY COCTOSHHUIO IMCIIEpCHOM (a3bl u
JUCTIEPCUOHHOM Cpefbl, I10 KOHIEHTpauuu. KoJnMuecTBEHHbIE XapaKTEPHUCTUKU TUCIEPCHOCTH: THCIIEPCHOCTD, PAIIYC
KPHUBHU3HBI, V/ICTbHAS MOBEPXHOCTh. [[OHATHE O TEPMOJANHAMUYCSCKU YCTOWYHBBIX (THOPUIBHBIX) U TEPMOAUHAMHYECKH
HeycToHuuBBIX (IM0oOHBIX) mucnepcHbIX cucremMax ([C). Oco0eHHOCTH HaHOIUCIIEPCHOTrO (KOJUIOWAHOTO) COCTOSHHS
BEIllECTBA. Y HUBEPCAIBHOCTh JUCIEPCHOIO COCTOSIHUS BemiectBa. Omnpezensiomas poJib OBEPXHOCTHBIX SBICHUN B
JMCTIEPCHBIX cHcTeMax. B3auMOCBS3b KOJUIOMJHOW XHMHHM C JPYTUMH XUMHYECKUMHU JUCHUIUIMHAMH, C (QU3UKOM,
Ouonoruel, reojorue, NOYBOBEICHUEM, MEIUIIMHON. 3HaUCHNE KOJUIOUAHON XUMUH B OXPaHE OKPYKAIOLIEH Cpesibl.

2. CBoOo1HAs IOBEPXHOCTHAs SHEPTUs IpaHUIb paszena ¢a3. [loBepxHocTHBIE cuilbl. [IOBEpXHOCTHOE HATSDKEHUE.
TepMoarHaMUUeCKHe CBOWCTBA MoBEepXHOCTH. [IoHsATHE O METOJIE CII0s1 KOHEUHOW TONIIMHBL. MeTo H30BITOUHBIX
TEPMOJIMHAMUYECKUX ()YHKLWH 1oBepXHOCTHOrO cios (mo ['mbbcy). ®dusmueckass MOBEPXHOCTh pa3pbiBa W reoMeTpHYecKas
paszmensiomas NOBEPXHOCTb. BBIOOp TreoMeTpuyeckoil paszzaenstolieil moBepxHOCTH. I1oBEpXHOCTHBIE H3OBITKU
TEPMOJIMHAMUYECKUX (YHKLMI: BHYTpEeHHeH sHepruu, cBoOoaHOM sHeprus ['n60ca, ['enbMronpla, SHTAIbIUN ¥ SHTPOITHH.
BnusiHue Temniepatypsl Ha TOBEPXHOCTHOE HATSKEHHE M M30BITOYHBIE TEPMOAMHAMHYECKHE (YHKIIUHU TOBEPXHOCTHOI O
Closl MHAMBUAYAIBHBIX JKHAKocTeld. Kpurtuueckas tremmeparypa (o Menueneesy).

3. [loBepXHOCTHAsT SHEPruUsi M B3aUMOJCHCTBUS MEXIy MOJIEKYJIaMH (ATOMaMi, HIOHAMH) B KOHJCHCHUPOBAHHOW (ase.
Pabora kore3un. CoOCTaBISIONINE MEKMONEKYISIPHOTO B3aMMOAEHCTBUS, MX BKJIaJ B IIOBEPXHOCTHOE HATSDKEHUE
x)uakocteit. OcoOeHHOCTH AucTiepCHOHHBIX B3aumoaericTBrid. KoncranTta ['amakepa. [loBepxXHOCTh pasziena  Mexay
KOHAECHCUpOBaHHBIMU (azamu. Pabora aaresum u MmexdaszHoe HaTspkeHue. IIpaBuno AHTOHOBa; YCIOBHUSL €ro
npumeHenus. CiioxHas KoHcTaHTa ['amakepa.

4. CmauuBanue. KpaeBodi yrom cmauuBanusi. BeiBox ypaBHenuss FOnra. TepmoauHaMHuecKHe YCIOBHS HECMauyWBaHMS,
CMa4yMBaHMs M pacTeKaHus. BiusHMe EepoXOBATOCTH U XUMHUYECKON HEOIHOPOAHOCTH TBEPIOM TOBEPXHOCTH HA CMAaUHBaHHUE.
WzbupatenpHoe cmaunBanue. [uapoduibHble W ruApodOOHBIC TMMOBEPXHOCTH TBEPABIX Tel. YenbHas TEIUIoTa
CMa4yMBaHMs KaK KOJIMYECTBEHHAs XapaKTEpHCTHKA TUAPOGHUIBHOCTH U TUAPOGOOHOCTH TBEPABIX TEN U MOPOIIKOB.

5. Kanmuuisipuele siBienus. KanwsipHoe nasnenue. Beison ypaBaenus Jlamnaca s cepuveckoil MOBEPXHOCTH M OO
cinyqaidt. KanwmnsipHoe moaHATHE >XHUAKOCTH, ypaBHeHHe JKiopeHa, KanuuisipHast HOCTOSHHAS KUIKOCTH. BiansHue KpUBU3HBI
MIOBEPXHOCTH (paguyca 4YacTHIl) Ha JAaBJICHHE HACBHIIICHHOrO Iapa W PacTBOPHMOCTb BewlecTB. BriBox 3akoHa TomcoHa
(KenbBuna). KammmisipHas koHaeHcanus. [Iporeccsl n30TepMUYECKOM EPErOHKU B AUCTIEPCHBIX cucTeMax. OCHOBHBIE METObI
HU3MEpEeHHs IOBEPXHOCTHOTO HATsHKEHMS KuakocTeill. CTaTuueckue, HONMycTaTHYeCKUe U TMHaMu4Yeckue Metoapl. Onpenenenue
CBOOOIHOI MOBEPXHOCTHOW SHEPrHMM TBEPABIX TN, B TOM YHCJIE HEMOJSPHBIX OBEPXHOCTEH.

6. AncopOmsi Kak TpoLEecC CaMONPOM3BOJILHOTO KOHIEHTPUPOBAHMS HA TpaHHMIle paszena (a3 BeIeCTB, CHIKAIOIIIX
MexdaszHoe HaTskeHue. BeiBoj ypaBHeHust ['m00ca 1yt nByx¢a3HOW JIBYXKOMIIOHCHTHOM CHUCTeMbl. BbIOOp paszaensroiie
MOBEpXHOCTH. [10BEpXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-MHAKTUBHBIE BEIIECTBA. 3aBUCUMOCTh IOBEPXHOCTHOI'O HATSDKEHUS
BOOHBIX PACTBOPOB OT KOHICHTPAIMH MOBEPXHOCTHO-aKTHBHBIX M HHAKTHBHBIX BEIIECTB. I[lOBEPXHOCTHAS! aKTUBHOCTD.
OTHOCHUTENIBHOCTD OHSTHUS «ITIOBEPXHOCTHASI aKTHBHOCTHY. MI30T€pMEBI MOBEpXHOCTHOTO HAaTsDKEHHS pacTBOpoB [IAB. VYpaBuenmue
IMmKOBCKOro, mNpeieibHbIe 3HAYEHUS CHIDKEHUs] IOBEPXHOCTHOI'O HATSHKEHHS IIPH aJICOPOLUM  YIIEBONOPOAHBIX H
¢ropoprannueckux ITAB. Bausuue crpoenus monekyn ITAB Ha mNOBepXHOCTHYIO akTHBHOCTB. [IpaBuiio J{rokio - Tpayoe.
7. AncopOuust pactBopumbix [TAB. YpaBHenue JIeHrMropa /1151 MOHOMOJICKYJISIPHOM acopOuuu.  AcopOLMOHHAsI aKTHBHOCTD
I[TAB. B3auMocBs3b TMOBEPXHOCTHOH U aJICOPOI[MOHHON AaKTUBHOCTH. YCJIOBHE paBHOBECHS aJCOPOLIMOHHOTO CIIOS |
oObeMa pacTBopa. Pabora ancopOumu. [IBrokyinas cuia mporecca ancop6umu. CtpoeHue ajcopOIMOHHBIX MOHOCIOEB
pactBopumbIx [IAB u pacuer pazmMepoB MOIEKYIIL.

8. AncopOironnsie cion HepacTBopuMbix [TAB (ciouJIenrmiopa). Becol Jlenrmropa. TToBepXHOCTHOE (IBYXMEpPHOE) AaBJICHHUE.
H30TepMbI IBYXMEPHOTO IABICHHUS: YPAaBHEHHSI COCTOSIHUS TSl HACATBHOTO M PeATbHOro ra30B. OCHOBHBIE THIIBI IIEHOK:
ra3oo0pasHble, KHUIAKOPACTIHYTbIe, JXHIKHE, TBEpIAble. YCIOBHS IepexoJa IUIEHKM OT ONHOrO THIA K Apyromy. [lmeHkn
Jlearmropa-bnompkert.

9. Ancopbrst [TAB Ha mOBepXHOCTH pa3jena HEeCMEIIMBAOIUXCS >KuakocTed. [IpaBmiio ypaBHUBaHHS MONAPHOCTEH
Pebunnepa. [loBepxaocTHast akTUBHOCTE [TAB Ha rpanume pasziena »KHIKOCTb-XUAKOCTh. [IoHATHE 0 THAPODHUITEHO- JTHITOGHUIHEHOM
6anance (I'JIB).
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10. Ancop6uus ITAB u3 pacTBopoB Ha IMOBEpXHOCTH TBEpABIX Ten. Momuduumpyromee neficreue I[1AB: ruppodmmmsanus u
ruapododom3amms  TBepmod mnomepxHocTH. Ilpumenenne I[TAB i ynpasieHns nporeccaMd CMadMBaHUS |
N30UPATENBHOIO CMAUUBAHUSI TBEPJIBIX TEI.

11. Knaccndukanus oprannyeckux [IAB 1o MonekymsipHOMY CTPOSHHIO: HOHOTCHHEIE (AHHOH- M KATHOHAKTUBHEIE, aM()OJUTHEIE),
HEeHOHOreHHble. Bricokomonekyisipublie IIAB (mpumepsl, omiinuus oT Hu3koMonekyisipHbix ITAB). IIpobiaema GnopasnaraeMocTu
IMTAB. Knaccudukamms [TAB mo MexaHmsMy uX JAeHcTBHS (CMadMBaTelH, TUCIIEPraTOPHI, CTaOMIN3aTOPbI, MOIOIIIE
BELIECTBA).

12. JIBoitHo#t smextpuuecknit cioit (JJOC). Ilpmumeel ob6paszoBanmst JIOC Ha MOBEpXHOCTH pasfena TBepHas 4YacTHIA
JucrepcHoil  (a3bl-pacTBOP BIIEKTPOIMTA. Y CIIOBUE PABHOBECHS MEXKY 3apsHKEHHOM OBEPXHOCTHIO U pacTBopoM. Ctpoenue [19C:
MOZENb IUIOCKOro KoHjaeHcaTopa (I'enbMronblr); ydeT TEIIOBOIO MABMXKEHHMS MOHOB (Moxenb I'yu- UenmeHna); poiib
XUMUYecKoi Tpupons! HOoHOB (Teopusi 1lltepna-I'enpmronsia). Ypasuenue Ilyaccona-bonpivana st auddysHoit dyactu
JOC. V3mMeHeHne OTEHIMANIA B TUIOTHOH 1 U]} y3HOI YacTH B 3aBUCHMOCTH OT PACCTOSHHUSA, OT TBEPIOH IOBEPXHOCTH JUIS
CHIBHO U c1Iabo0 3apsHKEHHBIX IIOBEPXHOCTEH U OT KOHLIEHTPALMHU U 3apsjia HOHOB IEKTPonuTa. MIoHHbIH 0OMeH.
JInorponnsie psabl.

13. DNEKTPOKMHETUYECKUE SBICHUS: 3JIEKTPodopes, 3IIEKTPOOCMOC, MOTEHIMAIBI TSUCHUS U OCCIaHMs. DIIeKTPOKNHETHYCCKUH
MIOTEHIMAJT; TPaHHLA CKOJIbKEeHUs. BoiBoa ypaBHeHus: I'enbMronbua-CMOMTyXOBCKOTo Ul 3JeKTpodopesa U IEKTPOOCMoca.
OKCIEPUMEHTAIBHOE OINpEIENeHHE 3JIEKTPOKMHETHUECKOTO IoTeHnuana. IIpakTuueckuenpuiokeH s 3J1eKTPOKUHETHYECKHX
SIBIICHUH.

14. Ctpoenre muuenn ruupo3onieid. BimsHue wuHIMGQGEpEHTHBIX 3IEKTPOIMTOB Ha cTpoeHue Ha crpoenue J19C, ponb
crenuduueckoit aacopOIMu Ha rpaHuIe paszena ¢a3 B AUCTIEPCHBIX cHcTeMaX. M3MeHeHHe TepMOJUHAMUYECKOro U
JIEKTPOKUHETUYECKOTO TOTEHLAJIOB TBEPAOH IOBEPXHOCTH B 3aBUCUMOCTH OT KOHLEHTpPAIMU HEMHANGGEPEHTHBIX
JJIEKTPOIIUTOB.

15. TepMoauHaMUYECKH YCTOWYMBBIE (IMOMWIBHBIE) W TEpMOAMHAMHYECKU HeycToiuuBble (Mnodobusie) JC:
JUCTIEPralMoOHHble M KOHJCHCAIMOHHbIE METOABI HONy4YeHus. TepMOIMHAMUYECKH YCTOWYMBBIE IUCHEPCHBIE CHCTEMBI.
CaMonpou3BOJIbHOE AUCIIEPTUPOBAHNE KOHTAKTUpYIOIUXMakpodas. I3MeHeHune cBOOOJHON 3HEPrUU MOHOAMCIEPCHOM
CHUCTEMBI OT pa3Mepa YacTHIl M YebHONH MeX(pa3HOH MOBEPXHOCTHON SHEPTUU. YCIIOBHE U KPUTEPHUH CaMOIPOU3BOJIILHOIO
mucrieprupoBanus no Peounpepy-Illykuny. Ponp ¢uykTyanmii Ha JeTrKONMOJBMXKHOW TrpaHulle paszzaena (a3 npu
CaMOIIPOM3BOJIBHOM OOPa30BaHMM JAUCIEPCHOM cucTeMbl. KpuTHUYeCKHe 5SMYNbCHUM Kak IIPpUMep TePMOIUHAMHUIECKU
YCTOHUMBBIX TUCIEPCHBIX CHCTEM.

16. OGOpazoBanue Muuneu1 B BoAHbIX pactBopax IIAB. Kpuruueckas koHueHtpauus muueniooopazoBanus (KKM).
Huarpamma dazoBoro cocrosiHus muneiuiooopasyromero [TAB; touka Kpadra. M3meHenue cBoGongHoit sHepruum [1bG6ca B
MpoIIecCe MUIEIUIO00pa30BaHUsl HEHUOHOTeHHOro M uoHoreHHoro ITAB. DHrponumiiHas mnpupoaa muneodpasosanus [IAB
B BOAHBIX pacTBOpax, TemiaoBble 3(dekTol. Brumsuaue paznuunbix paxkropoB Ha BennunHy KKM. OcHOBHBIE METOBI
onpenenenust KKM. Bnusnue xonuentpauuu I[IAB wa cTpoenne wmunemit. YKHIKOKpHCTaNIMYECKHE CUCTEMBI.
MuuennoodpazoBaHie B HENOMAPHBIX cpenax. [lpupoma cun mpu  oOpa3oBaHHMU OOPaTHBIX MHLEILI.

17. ConroOunuzanusi B pacTBopax wmuiemooopasyonmx [TAB. OO6pazoBaHue MUKpO3MYIbCHA. JluarpaMMbl COCTOSHUS
TPEXKOMITOHEHTHBIX cUCTeM. [IpakTHueckre MpUIoKeHusl MULEIUIIPHBIX CUCTEM M MUKPOAMYJIbCHH (B XUMUH, He(hTeno0bIue,
OHOJIOTHH).

18. TepmoarHAMUYECKH HEyCTOWYMBBIC (THOGOOHBIC) AMCIEPCHBIE CUCTEMbL.  JIMCHEpPraiiOHHbIE METOMABI IMOJYYCHHUS
TEPMOANHAMHUYECKA HEYCTOWYMBBIX AUCIEPCHBIX CHUCTEM, CBS3b pPA0OTHl IUCHEPTHPOBAHMS C TOBEPXHOCTHOH OJHEpPruei
TBepAbIX TeN. KOHAEHCAalMOHHBIE CHOCOOBI TOMYYeHHs TUCIEPCHBIX CHCTEM: XHMHYECKHE U (QU3nMUecKue MeTonbl
MOJy4CHUS] JTUCIIEPCHBIX CHUCTEM (30JIeH, OSMYNbCUi, TeH, aspo3oineii). OCHOBbI TEPMOJMHAMHUKH TOMOI'CHHOTO 00pa30BaHHS
3apojpiiieii  HOBOH (aswbl (mo ['mbocy, Donbmepy). Pabora o0pasoBaHus 3apojbliicii HOBOW (a3bl, 3aBUCHMOCTh OT
BEIIMYMHBI TEPECHILEHNUsT W pa3Mepa KpUTHYEcKoro 3apozpima. O0pazoBaHHe HOBOW (a3bl MPHU KOHICHCALIUH U3
MIEPECHILIEHHOTO Tapa, KpUCTAJUIN3AIMY U3 PACTBOPOB U paciuiaBoB. KnHeTrnka oOpa3oBaHus U pocTa 3apoplieii HoBoH (a3bl B
6MeTacTaOMIBHBIX cHUcTeMaxX. MeToIpl PErylupoBaHUsS pa3MEpOB YacTUIl B JUCIEPCHBIX CHCTEMax. | eTeporeHHoe
o0Opa3oBaHKe HOBOM (ha3bl: BIMSHUE CMAUYUBAHHS U MIEPOXOBATOCTH MTOBEPXHOCTH Ha paboTy 00pa30BaHUs YACTUIl HOBOU (ha3bl.

19. Cequmenranus u tudy3us B AUCIIEPCHBIX cUcTeMax, kKodd puipent nudPy3un. CequmeHTannonHo-1up G y3noHHOE paBHOBECHE,
ompezaeneHne 4ymcina Aporaapo. BpoyHoBckoe IBIDKEHHME B JIUCHEPCHBIX cHucTeMaX. OCHOBBI TEOpHH
Oiinmreitna-CmonyxoBckoro. CeTMMEHTAIIMOHHBINA aHAIM3 CYCIICH3UI 1 AMYlibcui. MHTerpanbHas u quddepeHianbHas KpuBbie
pacmpeneneHus YacTHII 1o pa3MepaM. PaccestHue cBeTa B KOJUIOWAHBIX CHCTeMaX. 3aKOH CBETOpaccessHus Panest, yciaoBus ero
npuMeHUMOCTH. 3akoH byrepa-JlamOepta-bepa. Oxpacka aucnepcHbIX cucteM. ONTHYECKHE METOABI M3MEPEHHS pPa3MepoB
n (opMmbl AMCTIEpCHBIX dYacTUI] (He(DETOMETpHs, METOJ «CIIEKTpa MYTHOCTH», YIBTPAMHUKPOCKONHS, (OTOH-KOPPETALIOHHAS
CIICKTPOCKOITHS).

20. CenumeHTanMoHHass U arperatuBHas ycroWumBocTs JIC. I3Menenue »sHepruu ['enbMronslia B IIpoLeccax KoarysisiliHy,
KOAJECIEHIIMH, WM30TePMUUECKON TeperoHku. [lenTu3anus © YCIOBHE TEPMOJMHAMUYECKOH YCTOMYMBOCTH JHCIEPCHBIX
CHCTEM K Koarynsiuu. TOHKHe IUIEHKM W WX pOlb B YCTOMYMBOCTH OWCIEPCHBIX cucTeM. [loHsATHE O
PacKIMHHUBAIONIEM JaBieHHH. MONeKyIsipHbIe B3aUMOJCHCTBHS B JUCIIEPCHBIX CHCTEMaX, MOJIEKYIISIPHAST  COCTABIISIOIIAS
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PACKIMHHMBAIOLIErO JABJIEHUS JUII CHUMMETPUYHBIX U HECUMMETPHUHBIX IUIEHOK. ClIOKHasi KOHCTaHTa I 'amakepa. DHeprus
NPUTSDKCHHS M CHJIa B3aUMOACHCTBHUS ABYX C(EPUUECKUX YACTHIl Ha PACCTOSHUSX, ONMU3KUX K MOJEKYISPHBIM. DJIEKTPOCTaTHYECKas
COCTaBJISAIONIAs PACKIMHHUBAIOLIET0 AABIECHUS Ul CUIIBHO U C1a003apsDKEHHBIX KOJUIOMIHBIX 4acTull. OCHOBBI TEOpPHUU
Hepsruna-Jlannay-®epses-Opepoeka (I1JIDO). M3MeneHne n30bITOYHON CBOOOTHON YJHEPIHU U PACKIMHUBAIOLICTO IABJICHHUS OT
TOJNIIMHBI TUICHKH. BiMsSHHE KOHIICHTPAIMM OSJEKTPOIUTOB HA BEJIHMYHMHY H30BITOYHON CBOOOIHON SHEPTUH U
PACKIMHHUBAIOLIETO AAaBICHUS IIIEHKU.

21. daxTophl CTA0WIM3AaLMK IUCIEPCHBIX CHCTEM: JJICKTPOCTATHYECKasl, aCOPOIIMOHHAS U CTPYKTYpHAst COCTABIISIOIINE
PaCKJIMHUBAIOIIETO AaBIeHUS, dhdexTel [M60ca n MapaHroHM M HX pOIb B YCTOWYMBOCTH TOHKHX IUICHOK. Poib
TUAPOANHAMUYECKUX 3P PEKTOB B ycTOIUMBOCTY MIeHOK. CTpYKTYpHO-MeXaHU4YecKkuil Oapbep 1o Pebunpmepy Kkak caMmblii
CHUIBHBIH (paKTOp CTAOMIM3aIMM JUCHEPCHBIX CHCTEM. PONB CTPYKTYpHI aICOPOLMOHHBIX CJIOCB M JIMO(DMIH3AIMI
MIOBEPXHOCTH YaCTHILl B YCTOHUHUBOCTH AUCIIEPCHBIX CUCTEM.

22. Aspozomu. Krnaccudpukanus. MonekyaspHO-KMHETHYECKHE CBOWCTBA aspo3onieid. CequMeHTanus a3po3onei.
OnexTpUyecKue CBOICTBa a’po30jed, NPUUYMHBI BOSHUKHOBEHMS 3apsia Ha IOBEpXHOCTW wactul. IIpaxrtuueckoe
HCIIOIb30BaHUE a3p030JIei. A3p0O30iIM M OXpaHa OKPYKaloIllel cpebl.

23.Tlernsl m mneHHele IeHKH. Kiaccudukamms n crpoeHme neH. KparHocts meH. [lepBHYHBIC M BTOPUYHEIC
(HBIOTOHOBCKHE) UepHbIE INICHKU. BiMsHME 271€KTPOIUTOB Ha TONIIUHY IUIEHKH. Y CIOBUE PABHOBECHUS IUIEHKH C KaHAJIOM
I'n66ca-Ilnaro. IIpoueccsl, Beayiiue K U3MEHEHHUIO CTPYKTYPBI U Pa3pyIIeHUIO NeH. [IpakTuueckoe NpUMEHEHHE TIEH.

24. OMynbCcUHM U OMYIbCHOHHBIE IUTeHKH. Kiaccupukanuss W METOAbl ONpEeAeNeHHs THUIA SIMYIbCUIl. DMyIbraTopsl,
npuHLUnbl Beidopa [TAB st ctabuimzanuuy npsiMelx 1 o0paTHbIX oMyiabcuil. Ponb I'JIB Monekysnel [TIAB B crabunuzanuu sMysnbCHit.
Ob6parenue ¢a3. Teepable sMynbratopsl. Paspymenue smynbcuid. [IpakThdeckoe NpUMEHEHHE SMYIbCHH.

25.30n1. 3aKOHOMEPHOCTH Koarynsuuu. Koarymsimusi THIPO30JeH BIIEKTPOIUTaMHU. 3aBUCUMOCTh CKOPOCTH KOATyJISIHH OT
KOHIIEHTpauuy sekTpoiuTa. ITopor koarymsauuy; npasuio Hlynene-Iapan. Teopus ycroiunBocTy 110 00HbIX 3051€H
Hepsruna-Jlannay-®epres-OsepOeka (JIDO). Koarymsums 3o0meid, copep aliux CHIbHO3APSHKEHHBIC YaCTHIBI AUCTIEPCHOM
(assbl, dnekTpoIuTamMu (KOHIEHTPALMOHHAS KOAry/sius). Y CIIOBHE HCUC3HOBEHUS TTOTEHIMAJIBHOTO Oapbepa. TeopeTrueckoe
obocHoBanue mnpaBwia llyneue-Tapau. Koarymsuus 3o51ed, couepaiiux ciabo3apsHKeHHbIE YaCTHIbI IUCTIEPCHON  (asbl,
AJIEKTPONIUTaMu (HelTpanu3anuonHas koaryisiuusi). Kpurepuii Oiinepca-Kopda. 3oubl koarymsiuu. KnHeTHka Koarymsiuy.
[oHsATHE O KMHETHKE OBICTPOI U MEIUICHHOM Koaryysuuu. beictpas koarymsus mo CMonyxoBckomy. Diioxynsnus,
TeTePOKOATYIIAMS, aAaryssiuus (onpeeneHus], IPUMEpHI).

26. Bo3HUKHOBEHHE M Da3BUTHE MPOCTPAHCTBEHHBIX CTPYKTYp B OHCIEPCHBIX cucTeMax. IIpupoaa KOHTaKTOB MEXIy
YacTULIAMH 00pa3yIoIuXcs CTPYKTyp. Koarynsiuonssle cTpyKTypbl. Y cnoBus ux o0pa3zoBanus. [IpoyHOCTE €AMHUYHOTO
KOAryJsilIMOHHOTO KOHTaKkTa. MeXxaHW4YecKHe CBOMCTBA CTPYKTYp € KOaryJlslMOHHBIM TUIIOM KOHTaKTa. SIBieHHe
TUKCOTpOnMH. KpucramnmsanuoHHble CTPYKTYphl. [Ipolecchl, npuBOmsLIMe K 0Opa3OBaHUIO KPUCTAJUIM3AIMOHHBIX
(pazoBbix) KoHTaKTOB. IIPOYHOCTH KPUCTANIM3ALHOHHBIX CTPYKTYP. METOIbI peryIupoBaHHs CTPYKTYPHO-MEXaHHUECKUX
CBOICTB TUCIIEPCHBIX CHCTEM HA PA3IMYHBIX CTAIUSIX UX (POPMUPOBAHMS.

27. OCHOBHBIC TIOHATHS PEOJIOTHH. YTPYrocTh, BA3KOCTh, IUIACTHYHOCTh. MOENb yIpyro-BA3Koro tena MakcBesia.
Penakcams nanpspkenuit. Ilepuon penmakcanuu. Monens Bsizkoynpyroro Tena KenbBuna. Ympyroe mocieneicTBue.
Mopnens bunrama. [IpenenvHoe Hanpsbkenue capura. duddepenumanvhHas u 3ddexktuBHas Bs3kocTk. Peonornueckue
CBOIICTBA CBSI3HOIMCIIEPCHBIX cHcTeM. [lomHast peomormyeckas KpHUBas CHUCTEM C KOAryJISLMOHHBIM TUIIOM KOHTAaKTOB.
Peosnornyeckue cBoMCTBa CBOOOJHOAUCIICPCHBIX CHCTEM. BilMsiHUE KOHIIEHTpAIMK M (POPMBI YaCTHUI] TUCTICPCHON (ha3bl HA
3aKOHOMEPHOCTH TeUeHHs (3aKOH DiHINTEHHA). AHOMAHS BA3KOCTH.

28. dU3NKO-XMMHUUECKHE SIBJICHUS B Mporeccax jaedopMaldd | paspylieHus TBepasix Ten. Dpdekr PeOnnnepa.Biausuue
MIPUPOBI KUAKOK (ha3bl HA IPOYHOCTh M TUIACTHYHOCTD TBEPABIX Tel — 3 ekt Pebunnepa. Teopus ['puddurca, ycnosue
CaMOIIPOM3BOJILHOTO PACIIPOCTPAHEHUS TPEIIMH. BiusHHEe XUMUYECKOH NPHPOABI TBEPAOrO Telda M Cpeabl Ha MPOsIBICHUE
a7CcOPOIMOHHOTO OHIKEHUSI IPOYHOCTH. POllb  peanbHON CTPYKTYphl M BHEUIHMX YCJIOBHH B MposiBiIeHHHU d(dexToB
aZIcOPOIIMOHHOTO BIMSHHUS CPEbl HA MEXaHUIECKHE CBOMCTBA TBEPABIX Tel. OCHOBHBIE GOpMBI  MPOsiBICHUS dQdekTa: H3MEHEHHE
MIPOYHOCTH M IUIACTUYHOCTH KakK CJIEACTBHE CHIDKCHUS! ITOBEPXHOCTHOM OSHEPrUM TBEpAbIX Teil. [IpakThyeckoe
ucnonb3oBaHue 3¢ dekra Pedunnepa.

6.4. Kpurepuu onieHnBaHus

ITepen TeM, Kak MPUCTYIHUTH K BBIOJIHEHHIO J1A00paTOPHON paboThl, CTYACHT IPOXOAUT cobeceI0BaHNE, B XO/1€ KOTOPOT'O BBISICHSETCS
CTeNeHb OCBEIOMJICHHOCTH CTY/ICHTA O LN, 3a]ja4aX, TEXHUKE 0€30I1acHOCTH 1 MOPSIIKE BBINOIHEHHS SKCIEPUMEHTAIBHOM 4acTH
J1abopaTopHOii paboThl. B cirydae ycrenHoro npoxoxaeH s JAHHOrO0 COOECeIOBaHMs, CTY/ICHT JOIYCKAeTCs K BBIIIOJIHEHHIO
9KCIIEPHUMEHTaIbHON YacTH JabopaTopHOil paboThI; B Cllydae BBISBICHHS B X0/ cOOECeI0BaHMS HEA0CTATOUHON OCBEIOMIICHHOCTH
CTYyZICHTa, eMY JJaeTCsl IOIOJHUTENBHOE BpeMsl Ha ITOArOTOBKY M cobeceioBaHue oBTopsiercst. [1ocie BBIMOMHEH s 1a00paTOpHON
paboTHI CTYZICHT BO BHEYUEOHOE BpeMs CAMOCTOATENHHO 0(DOPMIIET OTIET O MPOAENIAHHOH 1abopaTopHOI paboTe, KOTOPHIit
BKJTIOYACT CIIEIYIONIHE PAa3/IeNbl: TUTYIBHBIN JIMCT, Ielb, 3a1a9l, 000pyIOBaHHE, ITOCY/a, PEAKTUBEI, TIOPSIOK BHIIOIHEHNS PaboTHI,
00paboTKa SKCIIEPIMEHTAIBHBIX JAHHBIX, BBIBOABL. 3aIINTa OTYETa BKIFOYACT IIPOBEPKY NPABUIBHOCTH O OPMIICHIS M COEpPIKaHUS
oT4YeTa U YCTHOE coOeceoBaHMe 0 KOHTPOIBHBIM BOIIPOCaM K J1abopaTopHO# paboTte. OTUeT cuMTaeTCsS 3a4TEeHHBIM, €CIIH
OTCYTCTBYIOT 3aMEUYaHHMs K ero 0) OpPMIICHHUIO U COJIEPIKAHHIO, B CITy4ae HATHYKS 3aMEUaHUH, CTYICHTY JaeTcsl JOMOIHUTEIBbHOE BpeMst
Ha MX HCHPABIICHHE,
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II0CJIE YETO OTYET CAAETCS Ha IIOBTOPHYIO IPOBEPKY. 3alllUTa OTUETa CUUTAETCS POIIEHHOMN, €CIIU B X0JI€ COOECEeJOBaHUS 110
KOHTPOJIBHBIM BOMPOCaM K J1a00paTOpHOH paboTe CTYJCHT JEMOHCTPHPYET MPENCTABICHHS O CTPOSHUU M CBOMCTBAX KOJUIOMTHBIX
CHCTEM M MEXaHU3M MX 00pa30BaHUsI, BIAJCCT XUMUICCKIM HAYIHBIM SI3BIKOM.

Bo BHeayquTOpHOE BpeMs CTYJICHT CAMOCTOSATEIFHO 0hOPMIIIET CEMECTPOBOE JOMAITHEE 33/IaHNe, KOTOPOE JOJDKHO BKITIOYATh
pelenye 3a1a4. 3alaHue CIAaeTCsl Ha IIPOBEPKY. 3a7jaHie CUMTAETCS] 3a4TCHHBIM, €CJIU B HEM CTYJEHT JEMOHCTPUPYET YMEHUE
IIPUMEHSATh OCHOBHBIE 3aKOHBI KOJIJIOMTHON M MPOM3BOJIUTH HEOOXOAUMbIE XUMHYECKHE PacueThl. B MpOTUBHOM ciydae 3aaHue
BO3BpAIIAETCs CTYICHTY Ha 10pabOTKY, IOCIIE Yero MPOBEPsIeTCst IOBTOPHO.

Ha uroroBoii aTrecTalinu CTyJEHT MMOJIy4aeT aBTOMAaTUYECKYIO OL[EHKY 3a4TEHO IPH BHINOJIHEHUN BCEX ITEPEYHCICHHBIX YCIOBHUIA:
- CTYZICHT BBITIOJIHWJI BCE SKCIIEPUMEHTAIIbHBIE YACTH BCEX JIA0OPaTOPHBIX padoT;

- CTYJICHT YCIIEIIIHO C/aj]l BCE OTUETHI U MPOLLEN BCE 3aLUTHI 110 BCEM J1aO0paTOpHBIM paboTam;

- CTYJICHT YCIIEIIIHO BBINOJIHUII CEMECTPOBOE IOMAIIIHEE 3a/1aHHE.

He 3auTeHO CTYJIEHT MOXKET MOyYUTh MPU HEBBIMIOTHEHUH XOTS ObI OZIHOTO M3 BBIIICTIEPEUNCIICHHBIX ITYHKTOB.

HUrorosas arrecranus B (hopMe 3K3aMeHa.

DK3aMeHaIMOHHBIN OWJIET 10 KOJJIOWIHOM XMMUH BKITIOYAET JIBa TEOPETHUYECKUX BOIPOCA U3 CITUCKA BOIPOCOB K SK3aMEHY.
Onenka «oTauuHOy». OTBET NONHBIN U MPaBUIIBHBIN, MaTepHal N3JI0KEH B ONpeJIeIIEHHON JIOTHYECKON ITOCIIEI0BaTEIbHOCTH,
XMUMHUYECKH TPAMOTHBIM SI3bIKOM. CTYJICHT TIOJIHOCTHIO OTBETHJI HA JIBa BOIIPOCA, TIOCTABJICHHBIX B OMJICTE B COOTBETCTBUH C
nporpaMMoii. Hamicas npaBuiibHO Bce HEOOXOAMMBIC YpaBHEHUS PEAKIIUH, YKa3asl yCIoBHs UX npoBeneHus. CTYICHT BlafeeT
XHUMHUYECKOW TEPMHUHOJIOTHENW M HOMEHKJIATYPOH, YMEET MPUMEHSTh BaYKHEUIIINE 3aKOHBI U TIOHSATHS XUMUU U1 O0bSICHEHUS
KOHKPETHBIX XUMHUECKHUX SIBJICHHH, yMEET CPAaBHUBATD, COIIOCTABIISATh U 000011aTh QaKThI.

Onenka «xopoiro». OTBET MOJHBIN U MPaBUIIbHBIN, HO JOMYIIEHBI HECYIIIECTBEHHBIE OIIMOKH B HAIMCAHUN YPaBHEHUH PEAKIUH,
HCIIPaBJIEHHBIE 110 TpeOOBAaHUIO IIPENOJaBaTeNs.

OleHKa «y0BJIeTBOPUTENbHO». CTYIEHT OTBETHII Ha BCE TEOPETUUYECKUE BOMPOCHI, HO TIPH 3TOM JIOIIYIIIEHA CYIIECTBEHHAs OIIHOKa
WJIM OTBET HE IOJTHBIN.

OreHKa «HEYAOBIETBOPUTENBHO». CTyIEHT He OTBETUII Ha 00a TEOPETHUECKUX BOIPOCaA, HE BIIaZeeT XUMUUECKON TEpMUHOIOTUEH 1
HOMEHKJIaTypOM, OMyCKaeT rpyOble OUIMOKH B MCTOJIKOBAHUM U YIIOTPEOICHNH XUMUYECKUX MTOHATHH.

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

7.1. PexomeHayeMas quTepaTtypa

7.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WznatensctBO, Ton | Pecype

JI1.1 |Jledenora O. B., OCHOBHBIC MTOHSATHS U ONPEACICHUS AUCHMIUTHH «Du3nueckas WBaHoBO : 9BC
Hemuena M. I1., xuMusi» U «KostonaHast 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., [v mp.]: Jlans, 2010
IOcrparos B. II.

7.1.2. lononHUTEILHAS TUTEPATypa
ABTOpBI, COCTaBUTENH 3arnaBue WznarensctBO, To | Pecypce
JI2.1 |Cyxapes FO. 1., Mapkos|IllymoBbIe myJibcaliui B OKCUTHAPATHBIX cUcTeMax: MoHorpadust  |YensOuHCk:
B. A. U3 narenscTtBO
YensaOUHCKOTO
TOCYAapCTBEHHOT O
YHUBEPCHTETA,
2012
JI2.2 |Illykun E. J1., [TepuioB  |KonnouaHas Xumust: y4eOHUK Ui OakaaaBpoB Mocksa: FOpaiir,
A.B., Amenuna E. A. 2012
JI2.3 [Cyxapes 10O. 1. OnTuyeckre CBOWCTBA TeJIEBBIX OKCUTUAPATOB U UX KAYCTHKHU: YensOuHCK : 9BC
TEKCTEI JEKIINI Uz narenscTtBO

(http://library.csu.ru/rbooks2/view2? code=local/007773/suharevyi) |YensOuHckoro
TOCYapCTBEHHOT O

YHHBEpPCHTETA,
2014
7.1.3. Meroguueckue pa3padoTku
ABTOpBI, COCTABUTENN 3arnaBue WspatensctBo, ron| Pecypc
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ABTOpBI, COCTABUTENN 3arnaBue WznarensctBO, rog| 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
rOCYIapCTBEHHOT O
YHUBEPCHTETA,
2022

7.2. Ilepeuyens pecypcoB HHGOPMAIIMOHHO-TeIeKOMMYHHKANMOHHOI ceTn "MHTepHer"

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

32 |[eLIBRARY.RU [DnektponHblii pecypc] : anekTponHas oudmuoteka / Hayd. snextpon. 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 pecypc] : 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 uHGOPMATMOHHBIX TEXHOJIOT UM

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. HanmonanbHas snekrponHas oubnnoreka (HOB) (https://rusneb.ru/) HaumonanbHas 3nekrponHas 6ubnuoreka (HOB) :
00bEeIMHEHHBIHN IEKTPOHHBIN KaTanor GOHA0B poccuiickux 0nbaunorek : caidt. — URL: http://H36.pd. — Pexxum gocryna: u3
YUTAIBHBIX 3a510B OnOmoreku Yenl'V. — TeKCT : 37eKTPOHHBIH.

3. Ilpesnnentckas 6ubinoteka (https://www.prlib.ru/) Ilpesunentckas Oubnuorexa : dJIEKTPOHHAs HALMOHANIbHAs GHOIMOTeKa : caiiT /
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 : mynbTuanciuminHapHas pepepaTuBHas 0a3a 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
"HaTepHeT" M 00ecnedeHrneM TOCTYIa B AJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPENY YHUBEPCHUTETA.
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1.YueOHas ayauTopus Uil IpOBCACHUA 3aHATUI JICKIHIMOHHOI'O TUIIA.

OcHOBHOE 000py/I0BaHHE:!

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

VueOHO-HarIsIHbIE IT0COOHS:

MyneTumenuiiHas npe3eHTanus.

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 Uisl IPOBEJCHNUS 3aHATHI TabopaTopHOro THIIa: JabopaTopus AucnepcHbIX cucteM 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/I0OBaHHE:!

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. (JTuuensuu 6eccpounsie. JJoroBop Ne AD-223/28/18), MicrosoftOffice 2016 Pro(JIuniensuu 6eccpounsie.
Horoop Ne AD-223/28/18), Koncynsrant [TIntoc (Cornamenue o corpynauuectse Ne 31 ot 20.05.2003 ¢ pernoHaabHbIM
MHPOPMALIMOHHBIM LIEHTPOM  O0IIEPOCCUIICKON CEeTH pacipocTpaHeHus npaBoBoi uudopmaiun), [10 «AxTHBUpYC 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 MeOelb, 7 EPCOHANBHBIX KOMITBIOTEPOB C MOJIKIFOUEHHEM B ceTh «HTEpHETY,
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 AD3-61/10), 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(GOPMALIMOHHBIMIIEHTPOMOOIIIEpOCcCHiicKoliceTupacnpocTpaneHusinpaBopoinadopmaiyn) HIb (JJoroBop Ne
101/H25/2810 ot 20.02.2018), ITO «AntuBupyc Kacnepckoro» (JIunenznonnsiii foropop Ne 1013/K-2773 or 11.12.2017 r.)

9. METOAUYECKHE YKA3AHMUSA JJISA OBYYAIOIIUXCS IO OCBOEHUIO JTUCHUIIJIUHBI (MO YJISA)

K coBpeMeHHOMY BBIITyCKHHKY OOILECTBO MPEAbSBISIET LIMPOKHIA ITIepedeHb TpeOoBaHMM, Cpely KOTOPBIX 0c000€ 3HAUCHNE NMEET
HaJIMYHe y BBITYCKHUKOB HABBIKOB M YMEHHH CAMOCTOSATENBHO MOTYyYaTh 3HAHHS U3 Pa3IMYHbIX HCTOYHUKOB WH(OpMaLuH,
CHCTEMaTHU3UPOBATh U aHAIM3UPOBATh MONyIeHHYI0 HH(popMario. DopMupoBaHHe TAKOrO YMEHHS IPOUCXOAUT B TEUEHHE BCETO
neprosa 00ydeHus uepe3 MOAr0TOBKY K JIAO0PaTOPHBIM, CEMHHAPCKHIM, TIPAKTUYECKAM 3aHATHSM. [Ipu 9TOM caMmocTosiTensHast paboTa
CTYZIEHTa UTPAeT BAXKHYIO POIIb B XO/Ie Bcero ydeOHoro npouecca. [Ipu n3ydeHHH TUCIUILIMHBI OCHOBHYIO JIOJIO OTBOJMMOIO Ha
CaMOCTOSITEIIbHYIO pab0Ty BpeMEHH 3aHUMAET paboTa ¢ KOHCIICKTOM JICKIIUH, ydeOHUKaMH, YIeOHBIMU ITOCOOMSIMHU U METOTUUCCKUMHU
YKa3aHUSAMHU. A TIOTOMY CTyIEHTaM HEOOXOAMMO ONTUMAJIBLHO MCIIONB30BaTh BPEMEHs, OTBECHHOE Ha CAMOCTOSITENBHYIO padoTy.
Lenecoobpa3Ho MOCBAIIATE JI0 MOTyYaca B ISHb H3yYEHHIO KOHCIIEKTa JIEKIIUH B TOT K€ ACHb I10CNIe JIEKLIUH 1 32 ACHb IIepe]l JIeKIHEH.
Teopernueckuii MaTepuail U3ydaTh B TEUEHHE HEIENH /10 2 4acOB, a TOTOBUTHCS K MPAKTUYECKOMY 3aHSATHIO IO AUCIUILIMHE 10 1.5
4acoB.

Jns TydInero ¥ MOJMHOTO YCBOGHUS MaTepraia y4eOHOH AUCIUTUTMHEI PEKOMEHIYETCS HCTIONb30BaTh METOANIECKHIE YKAa3aHHsI H
MaTepHalsl 1o yaeOHOH UCIUIIINHE, TEKCTHI JICKINH, a Takoke IIEKTPOHHBIC PecypChl, mMetomuecs B cucteme OBC, moctym k
KOTOPBIM 00€CIedeH B YATATBHBIX 3aJlaxX YHUBEpCcUTeTa. TeopeTHIeCKHi MaTepral Kypca CTAHOBHTCS OoJiee
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MOHATHBIM, €CITH IOOJIHUTENEHO CTYACHTOM H3YJaroTCs KHUTH, YHCOHUKH IT0 TaHHOH ydeOHol mucnuiuimae. [Tone3Ho nemoinb3oBaTh
HECKOJIBKO YYeOHNKOB, PEKOMEHIOBAHHBIX TIPEIIOABATEIIEM.

Ipy M3ydeHNN XUMHYECKHX TUCIUILIMH HACTOSTEILHO PEKOMEHITYETCsl «HE 3ay4HBaTh) MaTepHall, a JOOUThCS MaKCHMAIIbHOTO
MOHUMAHHS H3y4aeMOi TeMBI TUCIUIUIMHEL [Ipy H3ydeHnn TeopeTHIecKoro MaTeprana HeoOX0ANMO MHOTOKPATHO IHCaTh Ha
4epHOBHKE (hOPMYIIBI, pEaKINH ¥ TPAQHKH J0 IOTHOTO HX 3aITOMHHAHUS.

B ciryqae npuMeHeHns Ipu 00y4eHHN JUCHUILIMHEL 3JICKTPOHHOr0 00y4eHNs, TUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOT Hif
obmieHne 00yJarouXCs ¥ IIPEHOIaBaTeNs OCYIIECTBISICTCS B PeKUME PEalIbHOTO BpeMEHH (OHJIaiH-JIEeKIMH (BeOUHAPEI), YaThl,
BUJICO-KOH(EPEHIMH U JIP.) WIN OTJIOKEHHOT'0 BpeMEHH (CHCTeMa JIUCTaHIOHHOro 00y4yenns Moodle, MS Office365, popymsr,
9NIEKTPOHHAS MOYTA | JIp.).

BoJbIryto yacTb BpeMeHH 00y4aroIINecst CAaMOCTOSATENBEHO PabOTAIOT ¢ Y4eOHO-METOAMYECKUMH MaTepuaiaMi. CTyIeHThl HMEIOT
BO3MO)KHOCTh KOHCYJIBTHPOBATHCS C MPEITOaBATENIeM 110 BCEM BOIPOCAM, BO3HUKAIOIINM B XOJIE CAMOCTOSTENIEHOH paboThI
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 0Oy4eHHN JIHIT ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMH 310POBBsI JICKTPOHHOE 00YUCHHE, TUCTAaHIIMOHHEIC 00pa3oBaTeIbHBIC
TEXHOJIOTHH MPEyCMaTPHBAIOT BO3MOKHOCTh MPHEMa-Tiepeadrl HHOPMAIMH B TOCTYITHBIX I HUX (opmMax.

Peanu3anyst AUCIMIUIMHEI C IPUMEHEHUEM JIEKTPOHHOr0 00y4YCHHs, AUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TeXHONOrHH (nanee — D0,
JOT) ocymuiectisiercst Ha ocHOBaHUH «[IOJIOKEHUS 0 pean3aliuy OCHOBHBIX U JIOIOJIHUTEIIBHBIX 00pa30BaTelIbHBIX IPOTPaMM C
MPUMEHEHHEM JICKTPOHHOI0 00YUeHHS U IMCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOIOHIT B (heiepabHOM ToCyIapCTBEHHOM
OI0KETHOM 00pa30BaTENbHOM YUPEKACHUH BBICIIEro 00pa3oBaHus «HeIsONHCKHUIA TOCYIapCTBEHHBIA YHUBEPCUTETY, «IlonoKeHus
0 TOpsIIKE 3aueTa 00YUYarOIUMUCS 110 OCHOBHBIM MPO(ecCHOHANIBHEIM 00pa30BaTeIbHBIM IIPOrPaMMaM BBICIIIETO 00pa30BaHMs B
OI'BOY BO «Yenl'Y» pe3ynbTaToB OCBOCHUS B OPTaHU3AIUSIX, OCYILIECTBISIONINX 00pa30BaTENbHYIO JIEITEINbHOCTh, Y4eOHBIX
MPEIMETOB, KYPCOB, TUCIMIUIMH (MOIYJICH ), IPAKTHK, TOMOTHUTEIBHBIX 00pa30BaTENIbHBIX IPOrPAMM» MOCPEICTBOM JIEKTPOHHOI
nHpopMamoHHo-o0pa3oBarenbHol cpensl PTBOY BO «Uenl Vy». B uckitountenbHbix ciaydasx (hopc-Maxkop H T.I1.) IPH
peanuzanuy 00pa3oBaTeNbHON NesTenbHocTH ¢ mpuMeneHneM D0, IOT MoryT npuMeHsITh KOMIIOHEHTBI, He BXOIIINE B IepEUeHb
AJIEKTPOHHON HHPOPMAIIIOHHO- 00pa30BaTEILHON CPEIbI.

10. CIIEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JUCHUIIJIMHBI OBYYAIOIIMMUCSA C THBAJIMJTHOCTBIO N
OI'PAHMYEHHBIMHA BO3MOKHOCTSAMMH 310POBbS

OcBoeHue TUCLUIUIMHBI HHBAJIMAAMHU U JULAMU C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3I0POBbS OCYILIECTBIISICTCS! C UCIIOIb30BAHUEM
CHEHAIbHBIX TEXHUYECKUX CPENICTB U ToJI0 MH()OPMALMOHHBIX TEXHOIOTHH, IPEJOCTaBIsIeMbIX PeCypCHBIM yueOHO-METOANYECKUM
LEHTPOM 110 00y4IEHHIO HHBAIUIOB 1 JIMI] ¢ OrPAHMYEHHBIMH BO3MOXKHOCTSIMU 310poBbst Yenl'V mo 3ampocy oOydarorerocs.

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

2. MoOunbHBIE CrieqUanbHble TEXHUUECKHE CPEACTBA IS JIMI C HAPYLICHUSAMHU CIIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO MOJISI CO
BCTPOEHHOU coBMecTMMOCThIO ¢ FM-ycrpoiictBamu; pamuokinaccel «Conet-PCM» ¢ mepenaTdynkom, 3aylmiHBIM HHIYKTOPOM U
HMHAYKIIMOHHOM TeTJel; cucreMa WHQOpMalMoHHast AJisi cinadocnblmanux nepeHocHas «Mctok» A2 co BCTPOCHHBIM IUICEPOM —
3BYKOBBIM HH()OPMATOPOM; JOKYMEHT-KaMepa; MporpaMMHUPyEMbIe CITyXOBBIE allapaThl HHANBHIYaJIbHOTO ITOJIb30BaHHUSI.

3. AccucrtiBHbIC MH()OpPMAIIMOHHBIC TEXHOJOTMH: IMPOrPaMMHOE OOECHeYeHHEe DKPaHHOrO JOCTyma ¢ cuHTe3oM peun NVDA;
MIPOrpaMMBbl SKPAaHHOTO YBEITHUYCHUS; IPOTPaMMBI PEYEBOr0 CHHTE3a IS KOMIBIOTEPOB M HOYTOYKOB; IPOrPaMMBbl PEUEBOTO CHHTE3a
JUTS MOOWJIBHBIX YCTPOMCTB; SKpaHHasl KIIABUATYypa; SKpaHHas JyIa.

IIpu HeoOXomuMocTH Uil OOYYAIOIIMXCS C HApyHMICHWSMH 3peHHs Ha pabounMx MecTax Uil MPOBENEHHS MPAaKTHYECKUX HIN
JTa0OpATOPHBIX 3aHATHI YCTAHABJIMBACTCS CIICIMAIBHOE IMpOrpaMMHOE obecriedeHue (mporpamma peueBoil Hapuramuu NVDA,
peyeBble CHHTE3aTOPBI, SKPaHHbIE JIYIIBI ).

B yueOnbie aymurtopuu obecrieunBaeTCcs OCCIPENATCTBEHHBIA JOCTYN Ui OOYYarOIIMXCS WHBAJIWAOB W OOYYAIOIIMXCA C
OrpaHWYEHHBIMH BO3MOKHOCTSIMH 37I0pOBbA. B Kaxmol aymuropuu, Trae oO0y4alOTCs HHBAJIMABI M JIMIA C OrpaHHYEHHBIMH
BO3MOYKHOCTSIMH 37I0POBBSI, IPETyCMAaTPUBAETCS COOTBETCTBYIOIEE KOIMIECTBO MECT Ul OOYJAIOUIMXCS C YI€TOM HapyIIeHHH HX
3II0POBBSI.

Jns ocBOSHUS TUCUUILIMHBI MHBAJIHAAM U JIUIIaM C OrpaHHYEHHBIMHA BO3MOXKHOCTSIMU 3/I0POBBSI IPEAOCTABIISICTCS TOCTYTI K HEYaTHBIM
WCTOYHUKAM, HMEIOLTMCS B HayqHO# Onbmrorexe YenlVY, ¢ mOMOLIBIO ClIEHABHBIX TEXHUYECKUX CPENICTB; TOCTYII K SIEKTPOHHBIM
HCTOYHHWKAM, TIPEACTAaBICHHBIM B (opMe OSICKTPOHHOIO JOKyMeHTa B (oHme HayuHod Oubmmorekn Yenl'V wmmm
ANIEKTPOHHO-ONOIHOTEUHBIX CHCTEMaX, C IOMOIIBIO CIENUATBHBIX TEXHUYECKHX M IMPOTPaMMHBIX CpeAcTB (pabodee MecTO s
HE3PSYEro MOIb30BaTENs C MPOTPAMMHBIM 00eCTIeYeHHEeM YKPAHHOTO JOCTYIA ¢ cHHTe30M peult NVDA,
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pabodee MecTO ¢ KOMIBIOTEPHBIM POJUIEPOM M KilaBHaTypoil Clevy ¢ OONBIIMMEI KHOIIKAMH | C pa3AelIOIeH KIaBHIIN HAKIIAIKON).
Y4eOHO-METOIMUECKAE MAaTePHANbl [T 00YYaIOIIUXCs U3 YMCIia MHBAIUIOB U JIUIl C OrPAHHYCHHBIMH BO3MOXXHOCTSIMH 3JJOPOBbSI
MPEIOCTABISIFOTCS B JOpMax, alalTHPOBAHHBIX K OTPAHUYCHHUSAM UX 3I0POBbS U BOCTIPUATHS HH(POPMAIIHH:

Jlnst M ¢ HApYIICHUSIMU 3PCHUST:

- B TICYaTHOW )OpME YBEITUICHHBIM IIPUPTOM,

- B (hopMe 3IIEKTPOHHOTO TOKYMEHTa,

- B popme aynuocaiina,

- B reyatHol (opme mpudrom 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 KOHTHHIEHTA 00yYarOIHXC.

JI1st ’HBAJIMIOB U JIUII C OTPAaHUYIEHHBIMH BO3MOKHOCTSMHE 3I0POBbSI OCBOCHUE TUCIUILUTMHBI MOXKET OBITh YACTHYHO MU MOJTHOCTHIO
OCYILIECTBIICHO C UCIIOJIb30BAHUEM JIUCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruil (Moodle, Adobe Connect Pro u mip.).

B 0CBOCHHM TUCIIUIUIMHBI WHBATHAAMH M JUIAMH C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3J0POBBSI HCIONB3YETCS HHAWBUIyaTbHAS
pabora. Ilon WMHIMBUIYyanbHON paboTOi moapasymeBaercs JABe (DOPMBI B3aUMOICHCTBHS C IpPEMOJAaBATENIeM: WHIMBUIyaJbHAS
y4eOHast paboTa (KOHCY/IbTALlMH), T.€. IOMOJHUTEIBHOE PA3bsCHEHNE Y4eOHOro MaTepuaia M yriIyOJICHHOEe M3YdCHHE MaTepHaia C
TeMHA OOYYAIOUIMMHUCS, KOTOpPbIe B JTOM 3aWHTEPECOBAHBI, W WHAWBHIyaJlbHas BOCIUTATENbHAs paboTa. MHIUBHAyaJIbHbBIC
KOHCYJIbTAIliK HAMIPABJICHbI HA HHANBUIYATH3AINI0 00YIEHHS M YCTAHOBICHHUIO BOCITUTATEIBHOIO KOHTAKTA MEKIY MpErnoaaBaTesieM
1 00Yy4YaroLIMMCS] HHBATUIOM HJIH 00 YYaIOIIMMCS C OrPAaHUYICHHBIMHA BO3MOYKHOCTSIMHU 3/{0POBBSL.

IIpu poBeIeHNH IPOLEAYPHI OLICHHUBAHMS PE3y/IbTATOB 00YUCHHUS HHBAIMIIOB H JIHIL[ C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3/J0POBBSI 110
JMCLMIUIMHE O0ECIECYMBACTCS BBIIONHEHHUE CIICAYIOIIMX JOMOJHUATENBHBIX TPEOOBAHMH B 3aBHCHMOCTH OT WHIWBHIYaJbHBIX
0CcO0EHHOCTEH, 00yUYarOIIHUXCS:

a) MHCTPYKIMS HO TOPSIKY MPOBEICHHUS MPOLEAYPhl OLCHUBAHUS MPEJOCTAaBISCTCS B JOCTYIHOM (opme (YCTHO, B MHUCHMEHHOM
(dhopme, B nmucbMeHHON Gopme mprdTom bpaiins, yCcTHO ¢ UCIOIb30BAHUEM YCIIYT CYPJIOTIEPEBOIUNKA);

0) mocrymnHas opMa TPEJAOCTABICHUS 3a/IaHUil OLIGHOYHBIX CpelnCcTB (B IMedaTHOH Qopme, B medaTHOH (opMe yBEIHMYCHHBIM
mpudToM, B neyaTHor Gpopme mpudrom bpaiins, B popme 351eKTpOHHOr0 JOKYMEHTA, 3aJaHusI 384U THIBAOTCS ACCUCTCHTOM, 3a/IaHHSI
MPEIOCTABIISIIOTCS C MCIONIB30BAaHUEM CYP/IOIEPEBO/IA);

B) JIOCTyMHash popMa MPEJOCTABICHUS OTBETOB Ha 3aJaHus (MCbMEHHO Ha Oymare, HA0Op OTBETOB Ha KOMIIBIOTEpPE, MHUChbMEHHO
mpudTom Bpaiins, ¢ ucroab30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

Ipu npoBeneHNH MPOLECAYPHI OLCHHBAHUS PE3YJIbTATOB 00YYCHHS HHBAIHIOB U JIUI C O'PAHMYCHHBIMUA BOZMO)KHOCTSIMHU 30POBbSI
[peIyCMaTPUBACTCS HCIOIB30BAHIE TEXHUYECKUX CPECTB, HEOOXOJUMBIX UM B CBSI3U C UX HHIMBUIYaJbHBIMUA OCOOCHHOCTSAMHU. JTH
cpencra MOryT ObITh penoctasiieHsl Yesal' Y WiIx MOTYT HCIOIB30BAThCs COOCTBEHHBIC TEXHIHYECKHE CpecTBa. IIpyu HeoOXoanMocTH
MHBAJIUJIAM U JIULIAM C OTPAHHYCHHBIMH BO3MOYKHOCTSIMH 37I0POBBsI IIPEAOCTABIISCTCS JOMOJIHUTEIBHOE BPEMs AJIsI TIOATOTOBKU OTBETA
Ha 33/IaHWsI, IPOLICAYPa OLCHUBAHUS PE3YIbTATOB O0YUCHHS 110 JUCLUIUTHHE MOYKET IIPOBOIUTHCS B HECKOIBKO TAIIOB.

IIpoBeneHre MPOLEAYPbl OLICHUBAHHS PE3YITATOB OOYYCHHS WHBAIUIOB M JIMI[ C OrPAHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
JIOMYCKAETCS C MCIIOIb30BAHUEM JUCTAHIIMOHHBIX 00PA30BATEIBHBIX TEXHOIOT U
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