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Pabouas nmporpamma qucnumuiias! "KommonaHas Xumus" 0 HAIPaBIEHHIO ITOrOTOBKYU (CIEHAIEHOCTH)
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OI'BOY BO «Henl'V»

Conep:xkanne

1. Ilenu ocBOCHUS JUCIUTLIAHBI
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3. Komnerenuuu obyuatroierocs, GopMUpyeMbie B pe3yIbTaTe OCBOCHUS TUCHUTLITUHBI
(Momyst)

4. O0beM JUCIUTUTHHBI (MOTYJIS)

5. CtpyKTypa U cofiepKaHue AUCIUIUIMHBI (MOJTYJIs)

6. ®OHJT OLIEHOYHBIX CPEICTB

6.1. [lepeueHb BUAOB OLICHOYHBIX CPENICTB
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6.3. TUIoBbIE KOHTPOJIBHBIE BONPOCHI U 3aaHUS U1l IPOMEKYTOYHOM aTTECTAlNN
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© ®I'bOY BO «Henl'V»




Pabouast nmporpamma qucnumutias! "KomnonaHas XuMus" 10 HAIIPaBIEHHIO TOATOTOBKY (CTICINAIBHOCTH)
"dyHnaMeHTalbHAsA U IPUKIaHast XUMUS'' HanpaBieHHOCTH (1podunto) Opranndeckasl 1 OM0OpraHudecKast XUMUs cTp. 4
OI'BOY BO «Henl'Y»

1. HEJIX OCBOEHUS JUCIHUATIINHBI

Lenpro npenogaBaHus AUCIUILIMHEI ABISIETCS GOPMHUPOBAHUE Y CTYACHTOB MIPABHIBHOTO MPEICTABICHHUS O KOJUIOUIHO- XUMHYECKUX
poreccax, CBOMCTBaX AUCHEPCHBIX CHCTEM U IIOBEPXHOCTHBIX SIBJICHUSX. BBISBIISITH OCOObIE CBOWCTBA BEIIECTB U MaTEPHUAJIOB,
00yCIIOBIIEHHBIE X TUCIEPCHBIM CTPOCHHEM.

Pe3yJ'II)TaTI>I 06yquM$[ IO JUCHUILUIMHE HAIIPABJICHBI HA JOCTUXKCHUE HHIUKATOPOB KOMHCTGHHHﬁZ

yMeeT UCTIONb30BaTh 3HAHUS TEOPETHIECKUX OCHOB (PM3MKM M MATEMATHKH AT TIIAHUPOBAHUS XMMHUUIECKOTO KCIIEPUMEHTA,
00paboTKU U UHTEPNPETUPOBAHUS NIOIYUEHHBIX pe3ynabTaToB (OIIK-4-2);

3amadeii mpenogaBaHus JUCHUIUIAHEI ABISETCS GOPMHUPOBAHUE Y CTYASHTOB IPABHILHOTO MPEACTABICHUS O KOJUIOUIHO-
XMMHYECKUX MPOIIeccax, CBOMCTBAX AUCIEPCHBIX CUCTEM U TIOBEPXHOCTHBIX SIBJICHHSX.

2. MECTO JUCHHUII/IUHBI B CTPYKTYPE OIIOII

Iuxn (paspen) OIIOIT: b1.0.1.09

2.1 TpeGoBaHus K MpeIBAPUTEIbHOI NOATOTOBKE 00y4YaloIIerocs:

AHanuTHyecKas XUMUS

OpFaHI/I'{eCKaﬂ XUMUA

duznueckas XUMus

OO0mast 1 HeOpraHU4eCKask XUMHS

2.2 JIncuMnJuHbI U MPAKTUKH, JJI51 KOTOPBIX OCBOEHHE JAHHOH TUCHUILIMHBI (MOAY 1) HE00X0AUMO KAaK NMpealiecTBYoIIee:

\

OCHOBBI XHMHH TBEPAOTO TCJIa

CemuHap 1o 6MO00praHUIeCKON XUMUH

XuMHUUYeCKast TEXHOJIOTUs OpraHU4CeCKUX BEIICCTB

ME,I[I/II.[I/IHCKaH XUMU

3. KOMIIETEHL{IM OBYYAIOLIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLATIIAHBI
(MOZYJIS)

OIIK-4: Cnoco0eH NJaHUPOBATH PAadOTHI XMMHYECKOil HANPABJIEHHOCTH, 00PAdATHLIBATH M HHTEPNPETUPOBATH MOJyY€eHHbIE
Pe3yJbTaThI C HCMIOJIB30BAHNEM T€OPETHYECKHX 3HAHUN U MPAKTHYECKUX HABHIKOB PelleHUs] MAaTEMATHYECKUX U
usuveckux 3axau

3HaTh:

IMpunnuner 06pabOTKU JaHHBIX C UCIIOIb30BAHUEM CTaHJAPTHBIX CIIOCOOOB alIPOKCUMAIMU YUCIEHHBIX XapaKTEePUCTUK

YMeTh:

O6pa6aTLIBaTL JAaHHBIC C UCIIOJIb30BAHUEM CTaHAAPTHBIX cIroco0oB AIIpOKCUMAalH YU CJIICHHBIX XapaKTCPUCTHUK, MHTGpHpeTHpOBaTL
PE3yIbTaThl XUMHUYCCKUX Ha6J'I}O£[CHI/lf/‘I C UCII0JIb30BAHUEM (1)[/131/1‘{GCKI/IX 3aKOHOB M HpC,ZlCTaBJ'leHI/If/'I

Baagertn:

Hasbixamu 00paboTKU pe3ysbTaTOB XUMUYECKOT0 SKCIIEPUMEHTA C UCTIOIb30BAHUEM CTAaHJAPTHBIX CIIOCOOOB aNPOKCUMAIIH
YHUCIICHHBIX XapaKTEPUCTUK;
HaBbIxaMu HHTEPIIPETALMH PE3YIbTaTOB XUMUIECKOT0 SKCIIEPUMEHTA C UCTIOIb30BaHUEM (HU3MUECKUX 3aKOHOB U NPECTaBICHUI.

B pe3yabTaTe 0cBOCHMS AMCHUIIJIMHBI 00yYaroLMiics 10/KeH

3.1{3naTn:

3.1.1|PU3NKO-XUMUICCKHAE OCHOBBI YUC€HHS O MMOBEPXHOCTHBIX SABJICHUAX U OUCIICPCHBIX CUCTEMAX.

3.1.2{Cnoco0s1 noy4eHust AUCTIEPCHBIX CUCTEM, (HaKTOPBI UX YCTONUMBOCTH U (pU3NIECKHE CBOMCTBA JIMOGOOHBIX 3011 U
I1O(UIBHBIX KOIJIOUOB.

3.1.3|Omnucanne MUKpOTeTEepOTreHHBIX CUCTEM: CYCIIeH3HUMH, IMYIIbCUH, IIEH, a9p030JIeii, TOPOLIKOB, ITMPOKO BCTPEUAIOLIIXCS
B IIPUPOJIC ¥ IPUMEHSIEMBIX B Pa3JIHUHBIX 001ACTSAX POMBIIUICHHOCTH.

3.2|YmeTn:

3.2.1|KonuyecTBeHHO XapaKTepU30BaTh M ONUCHIBATH CBOMCTBA JUCIIEPCHBIX CUCTEM M IIPOTEKAIOLINX B HUX
KOJITOMITHO-XHMHYECKHX IIPOIIECCOB.

3.3|Banagern:

3.3.1|MeromamMu HU3MEPEHUsI IOBEPXHOCTHOTO HATSDKEHHS U MCCIICI0BAHUS TOBEPXHOCTHBIX SIBJICHHUI HA TPAaHUIAX paselia
pa3nu4HbIX (as.
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Pabouast nmporpamma qucnumutias! "KommonaHas XuMus" 10 HAIIPaBIEHHIO TOATOTOBKY (CTICINAILHOCTH)
"dyHnaMeHTanbHasA U PUKIagHast XUMUS'' HalpaBiIeHHOCTH (podunto) Opranndeckas 1 OnoopraHuuecKas XUMHUs

OI'BOY BO «Henl'Y»

crp. 5

332

XUMHUYCCKHUX METOI0B.

Happikamu TMOJIYUYCHHUS KOJIJIONIHBIX PACTBOPOB U UCCICAOBAHUSA UX CBOWCTB C ITOMOIIIBIO Pa3INIHBIX (I)I/ISI/IKO-

4. OFbEM JUCIUAIIJIMHBI (MOIY.JIsT)

O6wasn TpyaoemMKoCcTb

43ET

YacoB 1o yueOHOMY IUIaHY :
B TOM YHCIIE

ayJIMTOPHBIC 3aHSTHUS :
CaMOCTOsTeNIbHAs paboTa :
4acoB Ha KOHTPOJIb

144
72 9K3aMEHBI 7

6,5 3a4eThl 7

54

Buapr KOHTPOJIST B CEMECTpax:

5. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOIY JIS)

Kon HaumenoBaHue pa3iesioB U TeM /BUJA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3aHATHSA [ Kvpc
Paznen 1. Beenenne.
1.1 Beenenne. /JIex/ 7 4 JI1.2J12.2
013233 24 35
1.2 Broganoe 3ansitue /J1ab/ 7 2 JI1.2712.2
01323335455
1.3 Beenenue. /Cp/ 7 0,5 JI1.1J11.2
013233 24 35
Paznen 2. MosekyJISIpHO-KHHETHYECKHE M ONITHYECKHE CBOHCTBA
AUCTIEPCHBIX CHCTEM.
2.1 MomnekynsipHO-KHHETHIECKHE U ONTHYECKUE CBOWCTBA TUCIIEPCHBIX CHCTEM. 7 8 JI1.2J12.2 J12.3
/J1ex/ 013233 24 35
22 CenuMeHTaMOHHbIN aHanu3 /J1a6/ 7 6 JI1.2J12.2
0132335455
2.3 N3y4yenue onTudecKux cBOUCTB 30iei /J1ab/ 7 4 JI1.2J12.1 J12.2 J12.3
0132335455
24 MonekynasipHO-KHHETUYECKUE U ONITHYECKHE CBOMCTBA AUCHEPCHBIX CHCTEM. 7 1 JI1.2J12.2
/Cp/ 01323335455
2.5 MonekynsapHO-KHHETHIECKUE U ONTHYECKUE CBOMNCTBA JUCIIEPCHBIX CHCTEM 7 2,5
/KoHtAT/
Pa3znen 3. TepmoannaMuka noBepxHoctd. Kanuinsipuole siBJieHUsI U
ancopouus.
3.1 TepmonuHamuka nosepxHocty. Kanwuispasle aBienus u aacopoOmus. /JIex/ 7 10 JI1.2J12.2
0132335455
32 Tlonyuyenue u paspyuienue reH /J1a6/ 7 4 JI1.2J12.2
013233 24 35
33 TepmoauHamuka nosepxHocTH. KanumisipHeie siBinenus u agcopouus /Cp/ 7 1 JI1.1J12.2
0132335455
34 TepMmoarHaAMKKa TOBEpXHOCTH. KanmuuisipHble siieHus u aacopouus /KontAt/ 7 2
Pa3nen 4. DiiekTpuYecKue CBOICTBA U YCTOHYHBOCTD IMCIIEPCHBIX CHCTEM.
4.1 DIEKTPUUYECKIE CBOMCTBA U YCTOHYHNBOCTh TUCTIEPCHBIX cUcTeM. /JIek/ 7 8 JI1.2J12.1 JI2.2 J12.3
0132333455
4.2 TTomy4yeHne KOTOUAHBIX pacTBOpoB /J1ab/ 7 4 JI1.1 J11.2J12.2
0102333455
4.3 DJeKTpUUuecKre CBOUCTBA H YCTONYMBOCTD JUCHIEPCHBIX cHCTeM. /Cp/ 7 3 JI1.2J12.2
013233354055
4.4 TTomy4yenue 307l MeTo10oM 3aMeHbI pacTBopuTens. [lepesapsinka 3omeii /J1a6/ 7 6 JI1.1 J11.2J12.2
01023334055
4.5 Koarymnsius /J1a6/ 7 4 JIT.1 JI1.2J12.2
013233354055
4.6 OnpeneneHue KPUTUYECKOI KOHIICHTpaK MUILIeII000pa3oBanus /J1a6/ 7 6 JI1.1 J11.2J12.2

013233354055
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Pabouast nmporpamma qucnumutias! "KommonaHas XuMus" 10 HAIIPaBIEHHIO TOATOTOBKY (CTICINAILHOCTH)
"dyHnaMeHTanbHasA U PUKIagHast XUMUS'' HalpaBiIeHHOCTH (podunto) Opranndeckas 1 OnoopraHuuecKas XUMHUs cTp. 6
OI'BOY BO «Henl'Y»

4.7 DNEeKTPHUUYECKHE CBOWCTBA U YCTOWYMBOCTh TUCTIEPCHBIX cucteM /KoHTAT/ 7 4,5

Pazgen 5. OcHOBBI (PM3UKO-XUMHYECKONH MEXaHUKH JUCIIEPCHBIX CHCTEM

5.1 OCHOBBI (HH3UKO-XUMHUUYECKOH MEXaHUKH JAUCIIEPCHBIX cucTeM. /JIex/ 7 6 JI1.2J12.2
01352335435
5.2 OCHOBBI HPU3UKO-XUMHUYECKOW MEXaHUKH AUCTIEPCHBIX cucteM. /Cp/ 7 1 JI1.2712.2

0152335455

53 OCHOBBI (HU3UKO-XMMHUUYECKOH MEXaHUKU AUCHEPCHBIX cucteM /KoHTAT/ 7 2,5

Paznen 6. Dx3amMeH

6.1 Ok3amMeH /Ox3amen/ 7 54 JI1.1 J11.2J12.1 J12.2
J12.3
0135233 54 35

6. P°OHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

Texymuit KOHTPOIIb:

1) ITpumepHbIe BOIPOCH! K KOHTPOJILHON padore;

2) [IpumepHbIe KOHTPOJIBHBIE BOTIPOCHI K JIA00PATOPHBIM paboTam;
3) [IpumMepHBIE BOTIPOCHI K CEMECTPOBEIM JIOMAITHUM 32/IaHHUSIM.
IMpoMexxyTodHas aTTeCTalus:

3ayeT BBICTABILIETCS IO HTOTaM TEKYIIIEH ycreBaeMOCTH.

DK3aMeH NIPOBOAUTCSA B YCTHOH (hopMe 1o Guneram.

6.2. TunoBble KOHTPOJIbHbIE 3aIaHNUsl 1 HHbIe MaTePUAJIbI /ISl TEKYLIel aTTecTallUN

ITpumepHbIe BONPOCH! K KOHTPOIbHOH paboTte Ne 1

Bapwuant 1

1) SIBneHue, cBsI3aHHOE C B3aUMOAEICTBIEM YacTHL B 00beMe (ha3bl HA3bIBACTCS
a)aare3ust

6)ancopOuust

B)KOTE€3MsI

r)cMauuBaHHe

2) Kak u3mMeHunTCs KpaeBoil yrojl cMadMBaHUs CMauMBaHUE TBEPAOI MOBEPXHOCTH BO/IOM npu nobaBnennn B Boxy IIAB
a)yBEJIIMYHTCS

0)yMEHBIIUTCS

B)HE U3MEHHTCS

I)IIOBEPXHOCTH CTaHET rHAPOHOOHOM

3) [ToBepxHOCTHOE HATSHKEHUE KAKOTO BellecTBa OyaeT HauboIbIINM

a)Bona

0)UMKIIOTeKCaH

B)IIPOIIMOHOBAs KUCIIOTA

I')3TaHOI

4) N300pazuTe IpUMEpHBI X0/ 3aBUCHMOCTH TIOBEPXHOCTHOTO HATSHKEHHS OT TEMIIEpaTyphl
5) Ecnu B cocynt ¢ BOAOH 4acCTUYHO OIIYCTUTH ABA CTEKJISHHBIX KalMIUIApa

C pa3MYHBIMU paIiyCaMH, TO YPOBEHb KUAKOCTH OYIIeT ...

OJIMHAKOB B 000UX KalMWIIIIpax

a)BBIILIE B KaMWUIAPE C OONBLINM PaJIycoM

6)BBIIIIE, B KAWLIIPE C MEHBIIUM PAJUyCOM

B)HIKE, YEM B CTAaKaHe

6) C yMEHBIICHUEM BS3KOCTH AUCIIEPCHOHHOMN CpeJlbl CKOPOCTh CEAMMEHTAIUH
a)CHIDKAETCSI

0)yBeITUUNBACTCS

B)HE U3MEHSETCS

I')yBEJINYUBAETCS, a 3aT€M YMEHbIIaeTCs

7) B nmnenke Jlenrmiopa-biomxer monexyssl ITAB opuenTupoBansl rugpooOHOM YacThio K 1Moa0xkkKe. K kakoMy THITY OTHOCHUTCS
JaHHas IUIEHKa ?

a)X-THr

0)Y-Tun

B)Z-THUII

r)Q -THI

8) 3amummre ypaBuenue KOnra

9) JlaBneHue napoB *KHJIKOCTH B KallWuIsipe
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a)0oJIbIlIe YeM HaJl POBHOMW MOBEPXHOCTHIO

0)MEHbIIIE YeM HaJl POBHOW MOBEPXHOCTHIO

B)OAMHAKOBO IS BCEX CITydaeB

T)3aBHCHUT OT YIJIa CMAuHBAHUS

10) Kakoe yTBep:KaeHHUE UCTHHHO?

a)ynenpHas afcopOIHs 3aBHCUT OT TEMIIEPATyphI

0)yJenbHas aacopOIHs 3aBUCHUT OT IUIOIIA 1 TOBEPXHOCTH aJcOpOeHTa
B)yJelibHast aJcOpOIIUs 3aBHCUT TOJILKO OT aIcOpOCHTA

r)yJebHast aacopOIHs 3aBUCHT TOJIBKO OT KOHIICHTPAIIMHU BEIIECTBA
11) Kak nu3meHuTcs cBeTOpaccestHye 3051 IPH YBETMUSHUH PaMyca YacTHIl B [JBa pa3a, IPH MPOUYNX PABHBIX YCIOBHUIX
a)yBeIMUUTCS B 2 pas3a

0)yBenuuuTcs B 4 pasa

B)yBenuuHTCA B 16 pas

I)yBeIUYUTCS B 64 paza

12)Uro Takoe 3MyJIbCHs, IPUBEANUTE TpUMep?

[TpumMepHBIe BOITPOCHI K KOHTPOJIBLHOM padote No 2

Bapwuant 1

1) JInopuinbHBIMU SBJISIOTCS TAKUE JUCIIEPCHBIE CUCTEMBI, KOTOPBIC

a)00pa3yloTCs CaMOIIPOU3BOJILHO

6)UMEIOT BBICOKOE Mex(a3HOe HATsDKEHUE Ha IpaHuLe JuciepcHas ¢a3a — JUCIEepPCUOHHAs cpela
B)coJIep>KaT BEICOKOIMCIIEPCHBIE YaCTHIIBI

I)COJepIKAT KPYITHBIE YaCTHIIBI

2) Kpurndeckas koHIeHTpaius Muneuioodpasopanus (KKM) — 310 KoHIIEHTpaIHs, IPH KOTOPOit
a)HaOm0aeTcs Nepexol JUCIEPCHOM CUCTEMBI U3 JIMOGUILHON B 1M0(GOOHYI0

0)HaunMHAETCs OBICTPast KOATYIISIUS

B)C)epHUECKHE MUIIEIUIBI CTAHOBSITCS LIMIMHIPUIECKUMH

T)HAYMHAIOT 00Pa30BBIBATHCS MHULIEIUIEI

3) IIpu cMemMBaHUU pacTBOPOB XJiopuaa Oapus u cyiabdara Kaus (M30bITOK) 00pa3yrOTCs MULIEIUIBI CIIEYIOUIET0 CTPOCHHS
a)[BaSO4]m- nCl - (n-x) K+ -xK+

6) [BaSO4 Jm - nBa2+ 2(n-x) CI - 2xCl -

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

r) [BaSO4 ] m - nBa2+ 2(n+x) Cl -- -2xK+

4)YKaXuTe MPaBUIBHYIO MTOCIIEIOBATEIILHOCTh CIOCOOHOCTH CKUMATh ABOMHO# 3JIEKTPUYECKHUI CIION M YMEHBINATh &- OTCHIIMAI B
PSRy KaTHOHOB:

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

6)Li+ =Na+ =K+=Rbt=Cs+

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

I)HET MPaBUJILHOTO BapUaHTa

5)BBeneHue B )KUIKOCTh YACTHI] JUCHEPCHON (a3l IPHUBOIUT K

a) YMEHBIIICHUIO BA3KOCTH

0)YBEIHYECHHIO BA3KOCTH

B)BsI3KOCTh HE MEHsETCs

r)ducnepcHas (aza He BIUSIET HA PEOJIOTHIECKIE CBOMCTBA CHCTEMBI

6) ITpu no6asnenny HHANGDGEPEHTHBIX NEKTPOTUTOB

a)U3MeHSIETCSI TOJIBKO aacopOmonHseIi cioi JJ2C

6)usmensiercs Toyibko quddy3Hsiii cioi J[IC

B)U3MEHSETCS U ancopOuroHHbIi U nuddy3ssbiii cion J15C

r)12C He uzmensiercs

7) DIEeKTPOKUHETUUECKHUI MOTEeHIMaN { — 3TO MOTEHIHAI

a)ITOBEPXHOCTH MHILIEILIBI

0)Ha rpaHuLe MEXAY IIOTHOH U 1uddy3Hoit yactamu J13C

B)IIOBEPXHOCTH KOJUTOWTHOM YaCTHUIIBI

I')Ha TPaHUIIC CKOJIbKEHHS, BOSHUKAIOUICH TIPH IBU)KEHUH OJTHOW (pa3bl OTHOCHTEIBHO JPYrod
8) ArperaTuBHYIO YCTOWYUBOCTD JTHO(OOHBIX AUCIIEPCHBIX CUCTEM MOBBIIIAIOT 3 CUET
a)YMEHBLICHHUS pa3MEPOB YaCTHUI] JUCTIEPCHOU (a3bl

0)amcopOnHK MOBEPXHOCTHO-aKTHBHEIX BEIIECTB

B)BO3JICHCTBUS YIBTPAa3BYKOM

r)no0aBneHnst HHINPPEPEHTHBIX TEKTPOIUTOB

9)Koarynsuus — 3T0

a)oOpa3oBaHKe arperaToB U3 YacTHII AUCIIEPCHOH (a3bl MoJ JeHCTBUEM Pa3IMYHBIX  (HaKTOPOB
0)cnusiHUe Kamelb AUCTIePCHOH (a3bl

B)OOpa3oBaHUe AUCIIEPCHOM CHCTEMBI 3 0CAJIKa HIIH TeJIs

I)IIEPEHOC BELIECTBA OT MEJIKHX YACTHI[ K KPYITHBIM
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10)3nekTpocraTHyecKas COCTABISIONIAS PACKIMHUBAIOLIETO JaBICHHs 00YCIIOBICHA

a)cuiamu Ban-nep-Banbca

0)cyliecTBOBaHHEM Ha MEX(a3HOI rpaHHIIe TBOMHOTO AIIEKTPUIECKOTO CIIOS

B)CYIIECTBOBaHHEM Ha MOBEPXHOCTH YACTHI] COJILBATHBIX CIIOEB

I)CYLIECTBOBAHUEM Ha MOBEPXHOCTH YACTHI] CTPYKTYPUPOBAHHOTO ciiosi 13 Moiekys [TAB wim BMC

[IpuMepHBIe KOHTPOJILHBIE BOIPOCHI K J1abopartopHoii padote Nel "[losydeHne KOJUTOUIHBIX pacTBOPOB"

1. Mucnepcuas cucrema (JIC). Xapakrepusie npusnaku JIC. KonnuectBennsle xapaktepuctuku J{C: pa3mep 4acTull, JUCIIEPCHOCTb,

yIeJNbHas IOBEPXHOCTb.

2. Knaccuduxanus JIC: mo AUCHEPCHOCTH; 110 arperaTHOMY COCTOSIHUIO (pa3; 1o Mex(a3sHOMY B3aUMO/IEHCTBHUIO; 10 MEKYACTUYHOMY
B3aUMO/ICHCTBUIO.

3. Ilpupona moBepXxHOCTHOH 3Heprun. BuyTpennee narienue. [I0BepXHOCTHOE HATSHKEHHUE U €UHULBI €T0 U3MEPEHHSL.

4. lucriepraiiiOHHBIE METOBI MOTyUeHNS THOPOOHBIX 301ei. MexaHndeckoe TUCTIeprUpOBaHue: IapOBble MENbHHIIBI, KOJUIOUIHBIE
MenbHULEL, d3Qdext Pedunaepa. JucneprupoBanue yibTpa3ByKOM. DJNEKTPUYECKOE JUCIIEPIHPOBAaHUE.

5. KonnencannoHHbIe METOABI MOTydeHUs THO(GOOHBIX 3071ei: pu3nueckas u XuMHIecKast KoHAeHcaus. [lentuzanus.

6. MeTo/1bl OYMCTKU KOJUIOUAHBIX PACTBOPOB: THAIIN3, HJIEKTPOAUANIN3, YIbTpaduiIbTpanus, o0paTHbIi 0cMOC.

7. BpoyHoBckoe nBikeHne. CpeHni KBaIpaTHUHBINA CIBUT YacTHIbl. OcMoTHYeCKOe aBieHue. YpaBHenue Banr-Todda.

8. Ctpoenue muriesuisl 1nodooHoro 3ois. [Ipasuio [Tanera-PasHca.

ITprMepHBIE BOIPOCH! K CEMECTPOBOMY JIOMAIIHEMY 3aaHHIO

Bapwuant 1

1. Komnonnustit pactBop nonyuwiu rnpu cmemuBanuu 10 Mt 0,01 M pactBopa xnopuna xenesa (1II) u 15 mn 0,01 M pactBopa
THAPOKCH A Kanus. HanumuTe ypaBHeHNE peakiy 1 ONpeIesuTe, Kakol U3 MMPOJYKTOB peakuuy o0pa3yeT ruapo3oib. PaccunTaiite,
KaKoe U3 MCXOJHBIX BEIIECTB B3iTO B M30BITKe. Hanumure hopMyiry MULEIIEl 00pa30BaBLIErocs 30111, YKaXKHUTE 3apsi/] KOJUIOHJHON
JaCTHIBI

2. ins xoarysiuu 10 M1 OTpULATENbHO 3apsbKeHHOoro ruaposoiist Tpedyercs 0,4 mit 0,036 M pacTBopa XIopuia MarHus.
PaccunTaiiTe HOPOrH KOATYJISIIMH, BBI3BIBAEMOM CIIETYIOIIMMH 3JIEKTPOIUTAMHU: XJIOPH HATPHS, XJIOPHUI Martus, Cyinbdar KaJus.

3. Ucnone3ys ypaBHeHHe Pasies, CpaBHUTE HHTCHCHBHOCTD CBETA, PACCESIHHOTO 3MYJILCUSIMHU C PaBHBIMH PaIlyCaMH YacTHII U
KoHIeHTparmsaMu: 6ensona (nl = 1,501) B Boge u H-nenrana (nl = 1,357) B Boze. [Tokaszaresp npenomierus Boasl n0 = 1,333,

4. PaccunraiiTe NONHYIO MOBEPXHOCTHYIO SHEPTHIO 5 T 3MyJIbcHH OSH30J1a B BOJIE C KOHIeHTpanuel 75 % (Macc) ¥ AucrepcHoCcThi0 D
= 2 mxM-1 npu Temneparype 40°C. IInoTHocTh 6eH3071a IpH 3TOM TemnepaType paBHa 0,858 r/cM3, TOBEpXHOCTHOE HATSKEHUE G =
32,0 m/Ix/M2, TemriepaTypHbIi K03(hduiueHT nopepxuoctHoro Hatspkenus oensona do/dT = 0,13 m/Ix/ (M2 K).

5. CpenHekBapaTHYHOE 3HAYCHUE MPOSKIIUK CABHUIa YacTullbl ruzposoiist Si02 3a 3 ¢ cocrasisier § MkM. Omnpenenure paaunyc
YaCTHIIBI, €CITH BSI3KOCTh TUCIIEPCHOHHOM cpenbl paBHa 1 mIla*c mpu 20°C.

6. Paccuuraiite anekTpoopeTHYECKYI0 CKOPOCTh NEPEABUKECHHUS YACTHUI] 30J151 TPUCYIIb(UIA MBIIIBSIKA 110 CICTYIOUIHM JaHHBIM:
AJIEKTPOKUHETHYECKUH moTeHIran yactui 42,3 MB, paccrostane Mexy snekrponamu 0,4 M, BHEITHSST pa3HOCTH MOTeHIHanoB 149 B,
BA3KOCTh cpenbl 1 mIla*c, oTHOCHTENbHAS TUANIeKTpUUecKas mpoHunaemMocTs 80,1.

6.3. Tunoswnie KOHTPOJIbHBbIC BONIPOCHI U 3alaHUA JIsA l'[pOMe?KyTO‘IHOﬁ aTrrecranmn

Bomnpocsl k 5x3ameny

1. Ilpenmer komutonaHON xXuMHH. OCHOBHBIE pa3Jiefibl U HAMpPaBICHUS KOJUIOMIHON XMMHUM, OOBEKTHI U eI U3Y4YeHHUS.
Krnaccupukanus qUCIEPCHBIX CHCTEM: 10 pa3MepaM YacTHIl, IO arperaTHOMy COCTOSHHIO JAUCIIEPCHOH (a3bl U
JICIIEPCUOHHOHN Cpenbl, IO KOHIEHTpauuu. KoJINUecTBEHHBIE XapaKTEePUCTHKU JUCHEPCHOCTH: AUCIIEPCHOCTH, PAANYC
KPHUBU3HBI, yeTIbHAs TOBEPXHOCTH. [I0HATHE O TEPMOJMHAMUYECKH YCTONYUBEIX (IMODUIBHEIX) W TEPMOJHHAMUYECKH
HEYCTOHYMBBIX (TMOQOOHBIX) aucnepcHbIX cucreMax (JC). OcoOeHHOCTH HaHOIUCTIEPCHOTO (KOJUIOUAHOTO) COCTOSHHS
BEIIECTBA. YHUBEPCAIBHOCTh JIUCIIEPCHOTO COCTOSHUS BemiecTBa. Ompenensiomas poJib MOBEPXHOCTHBIX SBJICHUH B
JTUCTICPCHBIX CUCTeMaX. B3aMMOCBS3b KOJUIOMIHOM XUMHUM C JPYTMMH XHMHUYCCKUMH JAUCUMIUIMHAMH, C (QHU3HKON,
OHoJsIoTHel, TeoJoruei, MOYBOBEICHUEM, MEIUIIMHON. 3HaUeHHE KOJUIOMIHONH XUMHH B OXpaHe OKPYXAroLIEH cpepl.

2. CBoOo/iHas MOBEPXHOCTHAS DHEPTHUs rpaHuLIbI pa3zena ¢a3. [loBepxHOCTHBIE chIlbl. [IOBEpXHOCTHOE HATSKCHUE.
TepmoguHamuueckie CBOWCTBa MoBepXHOCTH. [loHsATHE 0 MeTone cosi KOHEUHOW TOMIIMHBL. MeTo1 H30BITOYHBIX
TEPMOIMHAMUYECKUX (QYHKINH MOBepXHOCTHOTO cios (mo ['mbOcy). dusmueckas MOBEPXHOCTh pa3pbiBa W reOMETpUYUECKAs
paszensioniasi MoBepXHOCTh. BpiOop TeoMerpuueckoil pasnenstolneil moBepxHocTd. I[loBepXHOCTHbBIE M3OBITKI
TEPMOJIMHAMUYECKUX (YHKLUWH: BHYTpPEHHEH SHepruu, cBo0oMHOM 3Heprus [ n60ca, ['enbMronbia, SHTANBIUN U SHTPOIIHH.
BnusiHue Temneparypel Ha IMOBEPXHOCTHOE HATSDKEHHE M H30BITOYHBIE TepMOJMHAMHUYECKHE ()YHKIMH TOBEPXHOCTHOTO
ClI0s MHAMBUAYyaNbHBIX >KHAKOCTeH. KpuTtudeckas temneparypa (o Mengeneesy).

3. [ToBepxHOCTHAsT OSHEPruss W B3aUMOJCHUCTBUS MEXKAY MOJIEKyJIaMH (aToMaMy, MOHAMH) B KOHICHCHPOBAHHOH (hase.
Pabora xoresmn. CoCTaBISIOLINE MEKMONEKYISIPHOTO B3aMMOJEWCTBUS, HMX BKJIaJ B IOBEPXHOCTHOE HATSDKEHHE
xunkocreil. OCOOEHHOCTH JUCTIEPCHOHHBIX B3auMoeiicTBuil. Koncranra ['amakepa. IloBepxHOCTh pazzena MexIy
KOHICHCUPOBaHHBIMHM (azamu. Paborta amresun wu mexdaszHoe HarspkeHue. IIpaBuno AHTOHOBA; YCIOBHUSI €ro
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npumenenns. Crnoxnast koHcTaHTa ["amakepa.

4. CmaunBanue. KpaeBoii yrom cmaumBanusi. BpiBoj ypaBHeHus IOnra. TepMoauHamMHuecKHe YCJIOBUS HECMayMBaHUS,
CMauuBaHMA M pacTeKaHusd. BiunsHHe 11epoX0oBaTOCTH U XMMUYECKOW HEOJAHOPOIHOCTH TBEPOH MOBEPXHOCTH HA CMayUBaHUE.
UzbuparenbHoe cmauuBanue. [wuapoduibHble W ruapooOHbIE IMMOBEPXHOCTH TBEPABIX Tell. Y esbHas TeIuioTa
CMa4yMBaHMS KaK KOJMYECTBEHHAS XapaKTePUCTHKA TUAPOGHILHOCTH U THAPOGOOHOCTH TBEPABIX TEN M MOPOIIKOB.

5. Kanmnnsipueie siBnenus. Kanwispaoe nasienue. BeiBoa ypaBaenus Jlamnaca st chepruveckoil MOBEPXHOCTH M OOLIMA
cinyyail. KanwuiapHoe mnonHsATHE S>XUAKOCTH, ypaBHeHHE JKropeHa, KalnuJuIsipHas MOCTOSHHAS JKUAKOCTH. BinsHue KpUBHU3HBI
MOBEPXHOCTH (pafilyca 4YacTHIl) Ha [aBJICHHE HACBHIIIEHHOTO Mapa ¥ pPacTBOPUMOCTH BemlecTB. BrBox 3akona TomcoHa
(KenpBuna). KammispHas konnercarus. [Iponeccsl H30TepMUUECKON TIEPETOHKU B TUCIIEPCHBIX cucTeMax. OCHOBHBIE METObI
HU3MEpPEHHs] IOBEPXHOCTHOTO HATsDKeHMA kuakocTed. CTaTuueckue, MONyCTaTHUECKUE U JMHAMU4ecKue MeToipl. OnpeseneHue
CBOOOIHON MOBEPXHOCTHOW SHEPrUM TBEPAbIX TeJ, B TOM YHCJIE HEHOJIIPHBIX IIOBEPXHOCTENL.

6. AncopOruss Kak MpoLEecC CaMONPOM3BOJILHOTO KOHIIEHTPHPOBAHMS Ha TpaHHIE pas3zena (a3 BemeCTB, CHIDKAIOIINX
Mexdasznoe HaTshkeHue. BoiBoj ypaBHeHust [ ub6ca aiist  nByx¢a3HoW JBYXKOMIIOHEHTHOH cuCTeMbl. BpiOop pasnernstomieit
1oBepXHOCTH. II0BEpXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-UHAKTHBHBIE BEIIECTBA. 3aBUCUMOCTh IIOBEPXHOCTHOTO HATSKEHUS
BOJIHBIX PAacTBOPOB OT KOHLEHTPALMH MOBEPXHOCTHO-aKTHUBHBIX M WHAKTUBHBIX BemiecTB. [loBepXHOCTHast aKTUBHOCTb.
OTHOCHUTENHHOCTH MOHATHS «ITOBEPXHOCTHASI aKTHBHOCTHY. MI30TepMbI MOBEPXHOCTHOTO HATsHKeHUS pacTBopoB [TAB.
VYpaBuenne [lIMIIKOBCKOTO, NpeAeibHbIE 3HAYEHHs CHIDKEHHS MOBEPXHOCTHOTO HATSDKEHHS IPH aJcopOnuu
YIIEBOAOPOAHBIX U propopranuueckux I[IAB. BrnusHue crpoenus wmonekyn I[IAB Ha mNOBepXHOCTHYIO aKTHBHOCTb.
[pasuno drokio - TpayGe.

7. AncopOuust pactBopumbix [TAB. YpasHenue JIeHrMiopa [jiss MOHOMOJICKYJISIPHOU aicopOuu. AJICOpOIMOHHAS aKTHBHOCTD
ITAB. B3auMOCBsI3b IOBEPXHOCTHOH M aJCOPOLIMOHHON AaKTUBHOCTH. YCJIOBHE DPaBHOBECHUS afCOPOIMOHHOIO CJIOS U
oObema pactBopa. Pabora ancopOumu. [IBrkyinas cuima mporecca ancopOiwn. CTpoeHHe ajcopOIMOHHBIX MOHOCIOEB
pactBopumbix ITAB 1 pacuer pazMepoB MOJIEKYIIL.

8. AncopOumonnsie ciou HepacTBopuMbIx [TAB (cnouJlenrmiopa). Becor Jlenrmiopa. [ToBepXHOCTHOE (IByXMEpHOE) JaBIICHHUE.
W30TepMbl JBYXMEPHOTO AABJICHUS: YPaBHEHHS COCTOSHUS AT UACAIbHOTO U PEeabHOro ra3oB. OCHOBHBIE TUIIBI IUICHOK:
ra3000pa3Hble, KUAKOPACTIHYTbIE, JXHIKHE, TBEpIble. YCIOBHSA IepexoJa IUICHKM OT OJHOTO THIa K apyromy. IlneHkn
Jlenrmropa-bromkerT.

9. Ancopbuust TTAB Ha TNOBEpXHOCTH pasjefia HECMEUIMBAIOUIMXCS KHIKOCTeH. [IpaBuiio ypaBHHUBAaHUS TOJIIPHOCTEH
Pebunnepa. IToBepxHocTHas akTuBHOCTH ITAB Ha rpaHurie pasaena sKUIKOCTb-XKUAKOCTh. [ToHsATHE 0 THAPOGUIBHO- JIUIOPUIEHOM
6anance (I'JIB).

10. Ancop6uus [TAB u3 pacTBOpoB Ha IIOBEPXHOCTH TBEpbIX Tel. Moaudpunupyromee neiictsue ITAB: ruapodunuzanus u
ruapodobuszanus TBepao noBepxHOCTH. [Ipumenenne I[TAB 1y ympamieHus mpolieccaMd CMadHBaHUS |
n30UpaTEeIbHOIO CMauUBaHUS TBEPIBIX TEIL.

11. Knaccuguxkarus opranunueckux [TAB mo MoJeKyIIpHOMY CTPOCHHIO: HOHOTEHHBIC (AHUOH- U KATHOHAKTHBHBIC, aM(OJIUTHBIC),
HeroHOTreHHbIe. Bricokomouekyisipasie [TAB (mpumepsl, oTiinuns ot Hu3komMouekyssipabix [TAB). [IpoGnema 6uopaznaraemoctu
[MAB. Knaccudpukauus ITAB mo MexaHu3My HX JeHCTBHUS (CMayMBaTENH, TUCIIEPraToOpPbl, CTAOMIN3ATOPHI, MOIOIINE
BEIIECTBA).

12. JIBovinoi snekrpuueckuii cioit (JIDC). IMpuumuel obpazoBanus JIIC Ha MOBEpXHOCTH paszjena TBepAas YacTHLA
criepcHol  (pa3pl-pacTBOP  AIIEKTPONIUTA. Y CIIOBHE PABHOBECHS MEXTY 3apsDKEHHO MOBEPXHOCTEIO U pacTBopoM. Ctpoenue 12C:
MOJIeNIb  TIOCKOro KoHneHcatopa (I'elbMrosipll); y4eT TemIoBOro MABMXKEHUS HOHOB (Monens ['yu- UernmMeHa); pouib
XUMHYECKOW npupoabl noHoB (Teopusi Illtepua-I'enbmronbiia). Ypasuenue IlyaccoHa-BonbiiMana mist quddysHor dacTu
J3C. U3MeHeHue NOTEeHIMaNa B INIOTHOH U (U dy3HON yacTH B 3aBUCUMOCTH OT PAaCCTOSIHUS, OT TBEPJOH MOBEPXHOCTU JUIS
CHIIBHO ¥ cllabo 3apsDKEHHBIX TIOBEPXHOCTEH ¥ OT KOHIEHTPAIMH M 3apsijia HOHOB dIIEKTPONUTa. VIOHHBIH OOMeH.
JInotpomnHsie psabL.

13. DnexkTpOKWHETHYECKUE SBICHUS: NIEKTPO(dOope3, IIEKTPOOCMOC, MOTEHIMAIBI TEUEHHS H OCENaHuUs. DINEeKTPOKHHETHY ECKUI
MOTEHIMAN; TPaHHULA CKOJIbKeHUs. BeiBo ypaBHeHus: ['enpMronbua-CMOIIyXOBCKOTO A 3IEKTpodope3a U IIEKTPOOCMOca.
OKCIIEpUMEHTAIHOE OTPEJeNICHHE 3JIEKTPOKMHETHYECKOTO TMOTeHIHaNa. [IpakTHuecKuenpuiokeHus IeKTPOKUHETHIECKIX
SIBIICHUH.

14. Ctpoenne wMunemn rtuzapo3oiedl. Bmmsaune wHIM(OEPEHTHBIX 3JIEKTPOJIUTOB Ha cTpoeHue Ha ctpoeHne J19C, poib
crenuduueckoit ancopOIMu Ha rpaHuIle paszena Ga3 B AUCIEPCHBIX CUCTEeMaxX. [I3MEHeHHe TepMOAMHAMHYECKOTO MU
JNIEKTPOKUHETHIECKOTO MMOTEHIIUAJIOB TBEPAOH IOBEPXHOCTH B 3aBHCHMOCTH OT KOHICHTpaUWH HeMHIU(PHEpEHTHBIX
JJIEKTPOIUTOB.

15. TepMogMHAMUYECKH YCTOWYMBBIE (TMOGUIIBHBIE) W TepMOAWHAMHYECKH HeycToiduBbie (Jinopoouse) JIC:
JUCTICPralflMOHHBIC MW KOHACHCAIIMOHHBIE MCETOABI IOJTYYCHUS. TCpMOJII/IHaMI/I‘{GCKI/I yCTOﬁ‘{HBBIC AUCTICPCHBIE CUCTEMBI.
CaMoInpou3BOJILHOE TUCTIEPTUPOBAHNE KOHTAKTUpPYIOIIUXMakpodas. I3meHeHne cBOOOAHONW »HEPrUM MOHOIUCTIEPCHON
CHCTEMBI OT pa3Mepa YacTHIl ¥ yAeIbHONH MexX(a3HOI MOBEPXHOCTHOM PHEPrUM. YCIOBHE U KPUTEPUIl CaMOIIPOU3BOILHOTO
nucrieprupoBanus o Pebunnepy-llykuny. Ponp ¢uykryanuii Ha JerkonmoIBM)XKHOM TpaHMue pas3zgena ¢a3 mnpu
CaMOIIPOM3BOJILHOM O00pa30BaHUM JAUCIEPCHOM cucTeMbl. KpuTHdeckue 5SMyIbCHH Kak IPUMeEp TePMOAMHAMHYCCKH
YCTOMUYMBBIX JUCIIEPCHBIX CHCTEM.

16. O6pazoBanne Munen1 B BOAHBIX pacTBopax IIAB. Kpurtuueckas koHneHTpanus MuneniaoodpasoBanus (KKM).
Juarpamma ¢a3oBoro cocTosiHUS MuLeniooopasyromero [TAB; Touka Kpadra. M3meHenue cBoboanoi sHeprunm ['mbOca B
MpoIecce MUIEIUIO00pa30BaHUsl HEHOHOTEHHOr0 W uoHoreHHoro [TAB. DOurpomnwmiiHas mnpupona

© ®I'BOY BO «Henl'V»




Pabouast nmporpamma qucnumutias! "KomnonaHas XuMus" 10 HAIIPaBIEHHIO TOATOTOBKY (CTICINAIBHOCTH)
"dyHaaMeHTaNbHAs ¥ NPUKIagHast XUMust" HarpaBieHHOCTH (poduitio) Opranndeckast 1 OHOOpraHuYecKast XUMHUS ctp. 10
OI'BOY BO «Henl'Y»

muieuioopazoBanuss [IAB B BOAHBIX pacTBopax, TerioBble 3(QQekTbl. BiusHue pa3znuuHbix GpakTopoB Ha BenrmuuHy KKM.
OcHoBHble MeTob! onpeneneHnss KKM.  Bnusinue xonuentpauuu I[IAB Ha crpoenme munesmt. JKuakokpucrayuindeckue
cucTeMbl. MunemiooOpa3oBaHue B HENOMSPHBIX cpepax. [lpupoma cun mpu  oOpa3oBaHUM OOPATHBIX MHILEII

17. Comobunu3anus B pacTBopax Munemwioodpasyronmx ITAB. O6pa3oBanue MUKpOIMyIbcuil. JluarpaMMbl COCTOSHUS
TPEXKOMITOHEHTHBIX cucTeM. [IpakTuueckre MpUIIoKeH!sI MULEIUIIPHBIX CHCTEM H MHKPOAMYIIbCUil (B XUMUH, HeTeno0bIue,
OHOJIOTHH).

18. TepMoauHAMUYECKH HEyCTOHUUBbIE (IMOPOOHBIE) IUCHEPCHBIE CUCTEMbl. JIUCIEpralMoOHHBIE METOJbl MONYyYEHUS
TEPMOJMHAMUUYECKH HEYCTOMYMBBIX JUCHEPCHBIX CHCTEM, CBSI3b DPAOOTHI JUCIEPTUPOBAHHMS C ITIOBEPXHOCTHOH DJHEprueit
TBepAbIX Tell. KoHAeHcallMOHHBIE CIOCOOBI IOMY4eHMs IUCHEPCHBIX CHCTEM: XMMHUYECKHE U (pU3MUecKHe METOJbl
MOJIyYeHUS] TUCTICPCHBIX CUCTEM (30JIeH, SMYNbCUH, TeH, adpo3osei). OCHOBBI TEPMOJAWHAMHUKHA TOMOTEHHOTO 00pa30BaHHS
3aponsimieil HoBoi# dasel (mo I'u6bcy, Dombmepy). Pabora oOpazoBaHus 3apopblliell HOBOH  (pa3bl, 3aBUCUMOCTb  OT
BEJIMUMHBl TEPECHILCHUS W pa3Mepa KPUTHYECKOro 3apoipimia. OOpa3oBaHne HOBOW (a3bl MPU KOHAEHCAINU H3
HEPECHIIEHHOTO Napa, KPUCTAUIM3aLUY U3 PacTBOPOB U paciulaBoB. KuHeTnka 00pa3oBaHus U pocTa 3apojbliieil HOBOH ¢a3bl B
6MeTacTaOWIIbHBIX CHUCTeMaX. MeTOIbl PerylIupoBaHMs pa3MepoB YaCTHI[ B JHUCIEPCHBIX CHCTeMaX. [ eTeporeHHoe
o0Opa3oBaHKe HOBOM (ha3bl: BAMSHIE CMauUUBAHUS U LIIEPOXOBATOCTU IOBEPXHOCTH Ha paboTy 00pa3oBaHUs YaCTHIl HOBOII (a3bl.

19. CemumenTanus u quddys3us B qucnepcHbIX cucremMax, kodgduuuent auddy3un. CennMeHTaloHHO-1u( G y3HOHHOE
paBHOBecHe, OIpeAeNeHHe uucia ABorajpo. bpoyHoBckoe IBIKEHHE B JUCHEPCHBIX cucTeMaX. OCHOBBI TeopHU
DiinieitHa-CMonyxoBckoro. CeTMMEHTAlMOHHBIN aHAIM3 CYCIICH3UI U AMynabcuid. HTerpaibHas u quddepeHnuanbHas KpuBble
pachpeziesieHus YacTHIL 110 pa3MepaM. PaccesHue cBeTa B KOJUIOUAHBIX CHCTEMaX. 3aKOH cBeTopaccesHus Pases, ycioBus ero
npumennMoct. 3akoH byrepa-JlamOepra-bepa. Oxpacka pucmepcHbIXx cucteM. ONTHYECKHE METOIBI U3MEPEHHS pPa3MepoB
u (HopMBI JAUCHEPCHBIX 4YacTHIl (He(eIOMETPUsl, METOJ| «CIIEKTpa MYTHOCTH», YIBTPAMUKPOCKONHUS, (OTOH-KOPPESILIUOHHASL
CIIEKTPOCKOTIHS).

20. CenuMeHTanMOHHass M arperatuBHas ycroiuuBocTh JIC. I3Menenue »sHepruu I'enbMrosipia B Ipolieccax KoaryssiuH,
KOAJIECLIEHIINH, H30TepMHUYECKONH meperoHku. [lenTusamus u ycinoBHe TEpMOJMHAMHYECKOH YCTOHYMBOCTH JUCIIEPCHBIX
CHCTEM K Koarylsiuu. TOHKME IUIEHKM U HX pojib B YCTOHYMBOCTU JUCIEPCHBIX cucrteM. IloHsatue o
PacKJIMHUBAIOLIEM JaBJICHUH. MOJIEKyIsIpHbIE B3aUMOJICHCTBUS B UCIIEPCHBIX CHCTEMaX, MOJICKYJISIpHAsl COCTaBJIAOLIAs
PACKIMHMBAIOIET0 JABJICHUS JUIL CHUMMETPUYHBIX U HECUMMETPHUHBIX IUIeHOK. Co)kHast KOHCTaHTa I'amakepa. DHeprus
MPUTSHKEHHS U CHJIa B3aUMOJISHCTBHS IBYX C(EPHIECKUX YACTHIl Ha PACCTOSHUAX, OIM3KUX K MOJIEKYJISPHBIM. DIIEKTPOCTATHIECKAs
COCTAaBJIAIOIIAS PACKIMHHUBAIOIIETO AABJICHUS Ul CHIIBHO U C1a003apsHKEHHBIX KOJUIOMAHBIX 4YacTull. OCHOBBL TEOpHUU
Hepsiruna-Jlannay-®epses-Osepoeka (JIJIDO). M3meneHne H30bITOUHON CBOOOIHOM SHEPTUH U PACKIMHUBAIOIIECTO JTABICHHUS OT
TOJILUHBl IUICHKH. BIMsHUE KOHIEHTpaLUM 3JEKTPOJIUTOB Ha BEIMYUHY M30BITOUHON CBOOOAHOMN SHEPIHU U
PaCKJIMHUBAIOLIETO AABJICHUS IUIEHKH.

21. @akTopbl CTa0WIM3aLMU JMCIEPCHBIX CUCTEM: 3JIEKTpOocTaTHdecKas, acOPOLMOHHAS U CTPYKTYpHAs COCTABIIIONINE
PACKIIMHHUBAOLIETO AaBIeHUs, 3pdekTsl [n00ca u MapaHroHn ¥ WX pOJIb B YCTOHYMBOCTH TOHKHX IUICHOK. Polb
TUAPOAMHAMUYECKUX 3P (PekToB B ycTOHUUBOCTU MIeHOK. CTPYKTYpHO-MeXaHU4YeCKuil Oappep mo Pebunpepy Kak camblii
CHJIBHBIN (paKTOp CTAOMNIN3ALMU JUCIEPCHBIX CUCTEM. PoJIb CTPYKTYpHl aJCOPOLMOHHBIX CJIOEB M JIMOGMIM3AUU
MTOBEPXHOCTH YACTHIl B yCTOWYHBOCTH JTUCTIEPCHBIX CUCTEM.

22. Aspozomu. Krnaccuduxamus. MomekyaspHO-KMHETHYECKHe CBOWCTBa adpososieil. CequMeHTanus a’po3oieH.
OJNeKTpUUecCKre CBOWCTBA a’po30jel, NPUYMHBI BOSHUKHOBEHMS 3apsAa Ha MoBepxHocTu wactul. IIpakruueckoe
HCTIOJIb30BaHKE adpo30Jieil. A3p0o30/M 1 0XpaHa OKPYKaIOIIEl Cpeibl.

23.Tlensl m meHHble 1wieHKH. Kiaccudukamms u crpoenue meH. KpaTtHocth TneH. [lepBudHBIE 1 BTOPUYHEBIE
(HBIOTOHOBCKHE) YEpHBIE IICHKH. BIIMsSHUE 3JIEKTPOJIIMTOB Ha TOJIIUHY IJICHKU. Y CJIOBUE PABHOBECHUS ILIEHKH C KaHAJIOM
I'n66ca-Ilnaro. [Ipouecchl, Beaymue K M3MEHEHHIO CTPYKTYPHI U pa3pyIIeHHUIO MeH. [IpakTrnaeckoe NMpruMeHeHHE TIeH.

24. OMmynbcuM W SMYJIBCHOHHBIE IUIeHKH. Kiaccupukanuss M MeTOIbl ONpefereHHs THUIA SIMYJIbcUil. OMyIbraTopsl,
npuHIMIbl Beibopa [TAB mis crabumuzanuu npsambeix B 00paTtHbIX amMynbeuit. Pons ['JIb monexyssl [TAB B cTabuimu3amnuy SMyIbCHA.
Ob6paienue ¢a3. Teepaple smynbratopbl. Paspymenune smynbcuid. [IpakThdeckoe NPUMEHEHUE SMYJIbCHH.

25.30mu. 3akoHOMEpHOCTH Koarymauuu. Koarymsuus ruzpososieil anexkTposinTamu. 3aBUCUMOCTh CKOPOCTH KOATyJISAIHH OT
KOHLEHTpaluy dekTpoiuTa. [Topor koarymsanuy; npasuio Hlymsue-I'apau. Teopus yctoitunBocty m1o¢oOHbIX 30u€it
Hepsruna-Jlannay-®epses-Osepoeka (JJJIDO). Koarynsamus 3omeil, comepikamux CHIIBHO3apsDKEHHBIC YaCTUITBI JUCTIEPCHON
(a3sl, 27eKTpoaUTAMH (KOHICHTPALIMOHHAS KOAryJsiiys). Y CIIOBHE UCUE3HOBEHHs MOTEHIMANbHOrO Oapbepa. Teopernueckoe
obocnoBanue mpasuia Hlynsue-I'apau. Koarymauus 3omel, copepkamux cia®o3apsHKeHHbIE YacTHIBI IMCIIEPCHOM  (asbl,
ANIeKTpoNIMTaMu (HeiTpanu3anonHas koarynsuus). Kpurepuit Diinepca-Kopda. 30HbI koarynsun. KuHeTHka KoaryJsium.
[TonsaTHE 0 KMHETHKE OBICTPOI M MeIUIEHHON Koaryysauuu. beictpas xoarynsamus mo CmoiryxoBckomy. Drokyssuus,
reTepOKOAryJISIHs, aAAryssIuus (OpeAeICHUS, IPUMEPHI).

26. Bo3HUKHOBEHNE U pa3BUTHE IPOCTPAHCTBEHHBIX CTPYKTYp B JHCIEPCHBIX cucTeMax. [Ipupoja KOHTaKTOB MEXITY
YacTUIIAMHU 00pa3ylonuxcs cTpykTyp. KoarynsiuoHHbIe CTPYKTYpbI. YclloBHs UX 00pa3zoBaHus. [I[po4HOCTh €TUHUYHOTO
KOaryJsiIMOHHOTO KOHTakTa. MeXaHW4YecKue CBOICTBAa CTPYKTYp C KOAaryJsLHOHHBIM THUIIOM KOHTAKTa. SIBieHue
TuKcoTponnu. KpucrammmszanuoHHsle CTPYKTyphl. IIpomecchl, mpuBoismiye K 00pa30BaHMIO KPHUCTAJUIN3ALAOHHBIX
(a3oBeix) koHTakTOB. [IPOYHOCTH KPHCTALIM3ALMOHHBIX CTPYKTYP. METOIBI peryTUpOBaHHs CTPYKTYPHO -MEXaHHIECKUX
CBOMCTB IUCIIEPCHBIX CUCTEM Ha PA3IMYHBIX CTAAUSAX UX (HOPMUPOBAHHSL.

27. OCHOBHBIE TIOHSTHS PEOJIOTMH. YHPYrocTh, BSI3KOCTb, IUIACTHYHOCTh. MO/ENb yIpyro-Bs3Koro Teina

© ®I'BOY BO «Henl'V»




Pa6ouas nporpamma mucuuruinabl "KosuonaHas xuMus" 10 HAaIIPaBJICHUO ITOJITOTOBKH (CIEIUATILHOCTH)
"dyHaaMeHTanbHas ¥ IpUKIaHas XUMH" HarpaBieHHOCTH (1podunio) Opranudeckas 1 OHOOpraHHYecKast XUMHUS ctp. 11
OI'BOY BO «Henl'Y»

MaxkcBemna. Pemakcaums wnanpspkenuit. I[lepmon pemakcanmu. Mogens Bs3koympyroro tena KensBuHa. Ympyroe
nocneneiicteue. Monens bunrama. [IpenensHoe Hampsbkenue craura. JuddepennuanbHas W 3(PQEKTHBHAs BA3KOCTb.
Peomnormueckne CBOMCTBA CBSI3HOMUCIICPCHBIX cHcTeM. [loiHas peojorMueckas KpHBas CUCTEM C KOAryJISIIHOHHBIM TUIIOM
KOHTAaKTOB. Peonoruueckue cBOWCTBA CBOOOTHOANCIIEPCHBIX CUCTEM. BiHsiHIE KOHIIEHTpAMU U (GOPMBI HaCTHUII AUCTICPCHOM (a3bl Ha
3aKOHOMEPHOCTH TeUeHHs (3aKOH DUHIITEHHA). AHOMAIHSI BI3KOCTH.

28. ®u3uKO-XMMHUYUECKUE SIBJICHUS B Ipolrieccax aedopMmanuu WU pa3pylieHus tBepasix ten. Dddexr PeOunnepa.Biausuue
MIPUPOJIBI KUIKOHM (Da3bl Ha MPOYHOCTH U IUIACTUYHOCTD TBEPbIX Tel — dddext PeOunnepa. Teopus 'puddurca, ycioue
CaMOTIPOM3BOJIHOTO PACIIPOCTPAHEHUS TPEIIUH. BiHsHME XHMHUYECKOH NPHPOABI TBEPIOrO Tela M Cpeabl Ha MPOsBICHUE
aICOPOIIMOHHOTO MOHIKESHUS POYHOCTHU. PONlb  peanbHON CTPYKTYphl M BHEIIHHX YCJIOBHH B TPOSBICHHU 3P (PEKTOB
a71cOpOIIMOHHOTO BIMSHHUS CPEbl HA MEXaHWIeCKHe CBOicTBa TBepAbIX Ted. OcHOBHBIE GOPMBI  TPOsIBICHUS dPdeEeKTa: H3MEHEHHE
MPOYHOCTH W IUIACTUYHOCTH KaK CJIEJCTBUC CHU)KCHHS TOBEPXHOCTHOM OJHEPruu TBepHbIX Tel. [IpakTiuueckoe
ucnonb3oBanue 3¢ dekra Pebunnepa.

6.4. Kputepuu oneHuBaHus

IMepen TeM, kKak MPUCTYIHUTH K BBITOIHEHHIO Ta00OPaTOPHON pabOTEl, CTYIEHT IPOXOAUT COOECEeJOBaHUE, B X0A€ KOTOPOTO BBISICHACTCS
CTEIIeHb OCBEJIOMIICHHOCTH CTYJICHTA O IIeNH, 3a/1a4aX, TCXHUKE OC30IaCHOCTH M ITOPSIKE BBITOIHEHHS SKCIICPUMCHTAIEHOH YacTH
nmabopaTopHOH paboTHL. B ciydae ycnenrHoro mpoxoskaeHus JaHHOTO co0ece10BaHus, CTYACHT AOIYCKaeTCs K BHIIIOJTHEHHIO
HKCHEPUMEHTAIBHON 9acTH Tab0opaTOpHOil pabOTHI; B CITydae BBRISBICHHS B X0JI¢ COOSCEIOBAHIS HEIOCTATOYHON OCBEIOMIICHHOCTH
CTyZIeHTa, eMy JaeTcs IOMOJHUTEIbHOE BpeMs Ha MMOTOTOBKY U cobecenoBanue noBTopseTcs. [locie BemoaHeHus 1abopaTopHOH
paboThI CTYICHT BO BHEYUECOHOE BPeMsi CAMOCTOSITEIEHO OQOPMIISIET OTUET IO MPOICTaHHOH J1ab0paTOPHOH paboTe, KOTOPBIN
BKJIFOYACT CIICYIONINE PA3ACNbl: TUTYILHBIN JIMCT, Lelib, 38]]a41, 000pYyA0BaHUE, TOCY/IA, PEAKTHBEI, HOPSIOK BHIIOJIHEHHS PaboTH,
00paboTKa SKCIIEPUMEHTAIBHBIX JaHHBIX, BEIBOJBIL. 3allIUTa OTYETa BKIIOYAET MPOBEPKY MPABMIEHOCTH OQOPMIICHHS H COIEPKAHHS
OTYeTa U YCTHOE coOeceIoBaHKE 110 KOHTPOJIBEHBIM BOIIPOCaM K J1a00paTopHOii paboTe. OTYET CYMTACTCS 3a4TCHHBIM, €CITH
OTCYTCTBYIOT 3aMEYaHH K er0 0(pOPMIICHUIO ¥ CO/IEPKAHMIO, B CITydae HATMYMS 3aMEUaHHH, CTyICHTY JaeTcs JOTOIHATELHOE BpeMs
Ha MX HCIPABJICHHE, II0CIIE YEer0 OTYET CACTCs Ha IIOBTOPHYIO MPOBEPKY. 3allUTa OTYETa CUMTACTCS IIPOHICHHOM, €CIIH B X0JIe
cobeceroBaHMs 10 KOHTPOJIBHBIM BOIIPOCAaM K J1JabOpaTOpHOH paboTe CTYIeHT NIEMOHCTPUPYET NMPEACTABICHUS O CTPOSHHHU U
CBOJCTBaX KOJUIOMHBIX CHCTEM U MEXaHHM3M MX 00pa30BaHMs, BIAICCT XUMUYCCKAM HAyYHBIM S3BIKOM.

Bo BHeayauTOopHOE BpeMs CTYIEHT CAMOCTOATENHLHO 0hOpMILIET ceMeCTpOBOE TOMAITHee 3aJaHie, KOTOPOe JOJDKHO BKIIOYATh
peleHue 3a1a4. 3aJaHie CAAaeTCs Ha MPOBEPKY. 3aIaHUe CUUTACTCS 3aYTCHHBIM, €CIIM B HEM CTYJICHT AEMOHCTPUPYET YMEHHE
MPUMEHSTH OCHOBHBIE 3aKOHBI KOJUIOMIHON M TIPOU3BOJIUTH HEOOXOAMMbIE XUMHIECKHE PAacueThl. B mpoTHBHOM ciiydae 3agaHue
BO3BpalllaeTcs CTYyJEHTY Ha 10paboTKY, OCIIE YEro POBEPsIETCs HIOBTOPHO.

Ha utoroBoii arTectanuy CTyIEHT MOJIYJaeT aBTOMAaTHYECKYIO OIIEHKY 3aYTE€HO IIPH BBHITIOJIHEHUH BCEX MEPEYHCICHHBIX YCIOBHIA:

- CTYJICHT BBINTOJIHMUII BCE 3KCIIEPUMEHTAIBHBIC YaCTH BCEX JIA00PaTOPHBIX paboT;

- CTYZAEHT YCIIEIIHO CIaJl BCE OTYETHI M MPOLIEN BCE 3AIHUTHI 10 BCEM JIa00paTOPHBIM padboTam;

- CTYJCHT YCIICIIHO BBIMOJIHMII CEMECTPOBOE JOMAIITHEE 3a/IaHue.

He 3a4TeHO CTYIEHT MOXKET HOJIyYHTh PU HEBBITIOMHEHUH XOTs ObI OJJHOTO M3 BBIIETIEPEUNCIICHHBIX ITYHKTOB.

Urorosas arrecraius B opMe 3K3aMeHa.

DK3aMeHAIIMOHHBI OMIIET IO KOJUIOMIHOM XMMHH BKIJIIOYAET JIBa TEOPETHYECKUX BOIPOCA U3 CITHCKa BOIPOCOB K dK3aMEHY.

OrneHka «oTaU4YHO». OTBET MONHBIN U IPABWILHBIH, MaTepUall U3JI0KEH B OIPEICIICHHON JIOTHYECKOH M0CIeI0BATEILHOCTH,
XAMHYECKU TPaMOTHBIM SI36IKOM. CTYZIEHT ITOJTHOCTHIO OTBETHJI Ha J[Ba BOIIPOCA, TOCTABJICHHBIX B OMJIETE B COOTBETCTBHU C
nporpaMmoii. Harucas npaBuibHO Bce HEOOXOAMMBIC YpaBHEHHS PEaKLUy, yKa3all yCJIOBHs UX nposeaeHus. CTyACHT BlaJeeT
XAMHYECKOW TEPMUHOJIOTAEH M HOMEHKIIATYPO, yMeeT NPUMEHSTh BayKHEHIITIE 3aKOHBI U IIOHITHS XUMHH TS OOBSICHEHUS
KOHKPETHBIX XMMUYECKHX SIBICHUH, yMEET CPaBHUBATh, CONOCTABIIATH U 000011aTh (aKThI.

OreHka «xopomoy. OTBET MOJHBIA 1 NPaBHIBHBIN, HO TOIYIIEHBI HECYIIECTBEHHBIE OTMOKY B HATIMCAHUH YPaBHEHNH PEaKIHy,
HCIIPaBJICHHBIC 110 TPEOOBAHMUIO MPEMOAABATEI.

OreHKa «yIOBIETBOPHTENbHOY». CTYIEHT OTBETHII HA BCE TEOPETHIECKHE BOMPOCHI, HO IIPH 3TOM JIOITyLIeHa CYIIECTBEHHAs OIIHOKa
WM OTBET HE MOJHBIN.

OreHKa «HEYAOBIETBOPUTENHHO». CTYACHT HE OTBETUII Ha 00a TEOPETHUECKUX BONPOCa, HE BIIAIeeT XUMHUIECKOH TEPMUHOJIOTHEH 1
HOMEHKJIATypOH, JONMyCKaeT rpyOble ONIMOKU B UCTOJIKOBAaHUU M YIIOTPEOJICHUU XUMUYECKUX ITOHATHIA.

7. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECHEYEHUE TUCHUIIJIMHBI (MOY JIA)

7.1. Pexomenayemas JiuTepatypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |Jledenora O. B., OCHOBHbIE NOHATHUS U OTIPEJIENIEHHs AUCUUILTNH «Du3ndeckas Wsanoso : UI'XTY,| OBC
Hemuesa M. I1., xumrs» U «Kommonaas xumus: yaeOHOe mocoone 2017
Bamrypun A. C. (https://e.lanbook.com/book/107402)
JI1.2 |T'emspman M. U., Komnounnas xumus: [yueOHUK U1 BY30B] Cankr-IlerepOypr
Koganesuu O. B., [n nop.]: Jlans, 2010
Octpatos B. II.

7.1.2. lonoHUTeIbHAS TUTEPATypa
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ABTODBI, COCTaBUTENHN 3arnaBue WznarensctBO, TOn| Pecypc

JI2.1 |Cyxapes 1O. U., [ITymMoBBI€ MyJIbCAIIMN B OKCUTHAPATHBIX CUCTEMaX: MOHOTpadust YemnsiOuHCK:
Mapkos b. A. WznarenscTBO
YensaOUHCKOTO
rOCyIapCTBEHHOT O
YHHUBEPCUTETA,
2012

JI2.2 |Mlykun E. [1., ITepuoB |KomnounHas xumus: yueOHUK 11 6akanaBpoB Mocksa: FOpaiir,
A. B., Amenuna E. A. 2012

JI2.3 |Cyxapes 0. W. OrnTudeckne CBOMCTBA I'eJIEBBIX OKCUTUAPATOB U UX KAYCTHKHU: YensOuHCK : 9BC
TEKCTHI JIEKIUHI W3narenscTBO
(http:/Nlibrary.csu.ru/rbooks2/view2? code=local/007773/suharevyi) |YensOunckoro
rOCyJapCTBEHHOT O
YHHUBEPCUTETA,
2014

7.2. Ilepeyens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIINOHHOM ceTd ""UHTepHeT"

D1 [HaumonanbHas 3exkrponHas 6ubnnorexa (HOB) [DnekrponHblii pecypc] : 00beIHHEHHBIH 3IEKTPOHHBII KaTaior OoHI0B
pOCCcHUICKUX
oubsmorex : caiit. — URL: http://H36.pod.

32 [eLIBRARY.RU [OnekrpoHHsblil pecypc] : anexTponHas oudianoreka / Hayu. anekrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.

93  |Znanium.com [DneKTpOHHBIN pecypc] : ANeKTpoHHO-0nbaroTeuHas cucrema (ObC) / HayuHo-u3maTenbCKuii ICHTp
NH®PA-M. — URL:
http://znanium.com/.

94 [IOpaiiT [DnexkTpoHHbIi pecypc] : anekTponHo-0ubmmoreunas cuctema (ObC) / u3natensctBo FOpaiit. — URL:
https://biblio-online.ru

35 |Jlanb [DnexTpoHHbIi pecypc] : anekTpoHHO-0uOMoTeuHas cuctema (OBC) / u3narensctBo Jlanb. — URL:

http://e.lanbook.com/.
7.3 Ilepeuenb nHGPpOPMANMOHHBIX TEXHOJIOTHIA
7.3.1 IIporpammHoOe oGecneyeHue
MS Office365
Adobe Reader
LMS Moodle

7.3.2 TIpodeccuonasibubie 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Hayunas snexrponHas 6ubnmorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hay4Has snekTpoHHas
o6ubnuoteka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum q0oCcTyna: ajis 3aperucTpup. nojiszopareneii. — Tekcr :
JJIEKTPOHHBIH.

2. HanmonanbpHas snekrponHas 6ubnuoreka (HIB) (https://rusneb.ru/) Haumonanshas snekrponHas 6ubnmoreka (HOB) :
00BEeTMHEHHBIN JIEKTPOHHBII KaTanor GoHA0B poccuiickux Oubaunorexk : cait. — URL: http://H36.pd. — Pexxum nocryna: u3
YUTANBHBIX 3a710B OuOmoTeku Uenl'V. — TekcT : 3eKTPOHHBIH.

3. Ipesunentckas 6ubmuorexa (https://www.prlib.ru/) [Ipesnnentckas GubimoTeka : dICKTPOHHAS HALMOHANIbHAs OHOIMOTEKa : CaiT /
OI'BY Ilpesunénrckas oudbmuoréka nmern b. H. Enbumna. — CankrllerepOypr, 2009 — . — URL: https://www.prlib.ru/. — Tekcr :
JJIEKTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynbruauciuminHaptas pepeparuBHas 6a3a TaHHbBIX /
kommanus Thomson Reuters. — Pexxum goctyna: amns 3apeructpup. nosszoBareneid Yenl Y. — TeKCT : 2IEKTPOHHBIN.

5. Scopus (https://www.scopus.com) Scopus : pedeparuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/. — fI3. aHr.
— Pexum noctyna: i 3apeructpup. nonb3osareneit YenlV. — TeKCT : 371€KTpOHHBIN.

6. DJeKTPOHHEIH KaTayor HayqHo# oubmmoteku Yenl'Y [DnekTpoHHBIN pecypc] : 6a3a gaHHbIX / Yenst0. roc. yH-T. — YensOouHck, 1992.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)

I[J'If[ peam3any JUCHUIIIIUMHBI UCIIOJIB3YIOTCA y‘ICGHLIC AYOAUTOPHUHU IJId TPOBCACHUA 3aHATUH JIEKITUOHHOTO THIIA, 3aHATUH
CEMHUHAPCKOT'0 THIIA, T'PYNIIOBBIX U HHAUBUAYAJIbHBIX KOHCyHbTaHHﬁ, TCKYLICTO KOHTPOJIA U l'IpOMC)KyTO'{HOﬁ aTTeCTalluu, a TaAKXKE
NOMCIICHUSA JIA CaMOCTOSITEIILHOM pa6OTI>I.

YuebHble AYAUTOPUHN YKOMIIJICKTOBAHBI CHCHHaﬂHSHpOBaHHOﬁ MeOEIbI0 U TEXHHYECKUMU cpeacrBaMu O6quHI/IH.
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Jlst mpoBeAeHHS 3aHITHI JISKIHOHHOTO TUIIA [IPEUIAratoTcsi HAOOPBI AEMOHCTPALIMOHHOTO 000PY/IOBAHHUS U yIEOHO- HATIISIHBIX
nocoOui (JIeMOHCTPAIIMOHHBIH HA00p aTOMOB, TabuIa MeH/ieneeBa, TabIUIa pACTBOPUMOCTH, IIEKTPOXUMHUYCSCKU Ps
HATPSHKCHUS] METAJLJIOB)

[TomernieHust 111 CAMOCTOSITENBHOM PabOTHl 00Y4aIOIIMXCS OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM C IMOJKIIOUEHHEM K CETH
"NutepHeT" U o0ecrieueHreM JIOCTYIa B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO Cpely YHUBEPCUTETA.

1.YueOHas ayauTopust Ajs1 IpOBEACHUS 3aHATUN JICKIITMOHHOT'O THUIIA.

OcHoBHOE 000pyIOBaHuE:

KonuuecTBo nocamounbix Mect — 90, yueOHas Mmebens, npoekrop EPSON EMP-1720, Hoytoyk iRU Patriot707 core Win8 —
MEPEHOCHOM, aKyCTHYeCKast CHCTEMA.

VueOHO-HarIsIHbIE T0COOHS:

MynbsTumMeuiiHas npe3eHTanusl.

IIporpammHOe obecreyeHue:

MS Office 2010 Pro. (Ne muniensun: 48780632, nmunenzuonnoe cornamenne Open License 68753219ZZE1307. dara ¢ 11.07.2011.),
PSPP (cBoboaHoe nporpaMmmuoe obecneuenue, tunensus GNU GPL).

2.YueOHas ayIuTOpus AJsl IPOBEACHUS 3aHATHI 1JaOOPaTOPHOro TUIa: 1abopaTopus JUcHepcHbIX cucteM ay. 301.(454000,
YensOunckas o0:1., r.UensOuHck, ya.Mononoreapaeiines, 70-0)

OcHoBHOE 000py/IOBaHUE:!

Becsr madoparopusie BJITD-1100, Becst HTR-80E, mikad cymmnphsiii [IIC-80-01 CITY, bans UT-4308E BoasHas, meiikep
MenuuuHckuil S-3.02L, snekrpomiuTka creknokepamuueckas, poromerp KOK-3-01; secst HTR-80E; pH-metp pH-150MU;
akBaguctTHiIATOop J3-4; MydenbHas neupb; konopumerp Gorosnekrpuueckuii KOK-2MIT.

3. ITomelieHue a7t CaMOCTOSTENBHOM PaboOThI:

3.1 YuranbHsii 3a1 Ne 1

OcHoBHOE 000pyIOBaHNE:

KomruecTBo mocamovansix MecT — 50, 5 mepcoHaNnbHBIX KOMITBIOTEPOB C MOIKITIOYCHHEM B CeTh «IHTEpHET», HEOTPaHHUYCHHBIH TOCTYI
k OBC u B/l, yueOHast MeOesb, KOHIUIIUOHED.

IIporpammHOe obecriedeHue:

MicrosoftWindows 10 Pro. (JTuuensuu 6eccpounsie. JoroBop Ne AD-223/28/18), MicrosoftOffice 2016 Pro(JIutien3un d6eccpouHbie.
Jorosop Ne AD-223/28/18), KoncynsranT ITmtoc (Cornamenue o corpyanuuectse Ne 31 ot 20.05.2003 ¢ pernoHanbHbIM
MH(POPMALOHHBIM LIEHTPOM  OOLIEPOCCHIICKO# ceTH pactpocTpaHeHus npaBoBoil napopmaunn), [10 «Aurusupyc Kacrepckoro»
(JInuensuonnsiit norosop Ne 1013/K-2773 ot 11.12.2017 1.).

3.2 NudpopmanmoHHo-0ubIHorpaduueckuii OTAes

OcHOBHOE 000pyHOBaHNE:

KonmyecTBo mocamouHbIx MecT — 24, yaeOHas MeOeb, 7 IepCOHATBHBIX KOMITBIOTEPOB C MOJKITIOYEHHEM B ceTh «IHTEepHETY,
HeorpaHudeHHbId noctyn kK 9bC u B/1.

IMporpammMHoe obecnieueHue:

Microsoft Windows Professional 7 Russian Academic OPEN No Level (CBT(OAOIIEHTP) 18.02.10. Homep nuuen3un 46536280),
Microsoft Windows Professional 7 Russian Academic OPEN No Level ([lorosop Ne AD-61/10), Microsoft Office Professional Plus
2010 Russian Academic OPEN 1 License No Level (JloroBopNe A3-23/12, Homep nunenszun 60411804), Koncynbrant [Intoc
(Cornamenne o corpyaamdectse Ne 31 ot 20.05.2003
CperuoHaIbHBIMHH(OPMAIIMOHHBIMIIEHTPOMOOIIEpOCcCHIiCKOMiceTUpacpocTpaneHusnpaBoBoiinapopmannn) HOB (Jlorosop Ne
101/H2B/2810 ot 20.02.2018), ITO «AnTHBHpYyCc Kacnepckoro» (JIuuensnonnsiit rorosop Ne 1013/K-2773 ot 11.12.2017 1.)

9. METOAUYECKHUE YKA3AHUA JJI OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHUIIIMHBI (MOZY JIS)

K coBpemMeHHOMY BBIITYCKHUKY OOIIECTBO MPEIbABISAET IUPOKUH epedeHb TpeOOBaHH, Cpeil KOTOPBIX 0CO00E 3HAYEHNE UMEET
HaJIM4Ke Y BBITYCKHUKOB HAaBBIKOB U YMEHHH CaAMOCTOSTENBHO MOIy4aTh 3HAHUS U3 Pa3INYHbIX HCTOYHHKOB HHPOpMALUH,
CHCTEeMAaTH3UPOBATh U aHAJM3UPOBATh MOMYIeHHYIO HH(opMarmio. PopMUpOBaHKE TAKOTO YMEHHS IIPOUCXOAUT B TEUEHHE BCETO
nepuoa oOyueHus yepes MoJAroTOBKY K J1a00paTOpHbIM, CEMUHAPCKUM, ITPAKTUYECKUM 3aHATHAM. [Ipr 3TOM camocTosTenbHas
paboTa CTyZIeHTa UTPaeT BasKHYIO POJIb B XO/€ BCero yueOHoro nporecca. [Ipu u3ydyeHn AMCIMIUIMHBI OCHOBHYIO JOJIIO
OTBOAMMOTO Ha CaMOCTOSTENIbHYIO paboTy BpeMEHH 3aHUMaeT paboTa ¢ KOHCIEKTOM JIEKIMH, yueOHUKaMH, y4eOHBIMU ITOCOOUAMH U
METOIUUYECKUMHU YKA3aHUAMH. A TIOTOMY CTyIE€HTaM HEOOXOIMMO ONTHMAIBLHO UCTIONB30BaTh BPEMEHs, OTBEJCHHOE Ha
CaMOCTOSTENIbHYIO paboTy.

IlenecooOpa3HO MOCBAMATE A0 MOJydaca B I€Hb H3YUSHUIO KOHCIIEKTa JICKIIUH B TOT K€ I€Hb [IOCIIE JIEKIUH U 32 A€Hb NTepe/l JICKIUEH.
Teoperuueckuil MaTepuai U3ydaTh B TEUEHHE HEJIENHU JI0 2 YacOB, a TOTOBUTHCS K MPAKTUYECKOMY 3aHATHUIO 110 TUCHUIUINHE 10 1.5
4acoB.

Jlnis mydiiero v NoJIHOTO YCBOSHHS MaTepHaia yuyeOHON NUCIMIUIMHBI PEKOMEHIYEeTCs UCII0JIb30BaTh METOINYECKUE YKa3aHUS U
MaTepuasl o y4eOHOM AUCIUIUIMHE, TeKCTHI JICKIUH, a TakoKe YJIEKTPOHHBIE PECYpPChl, UMEIOIUECS B CHCTEME
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OBC, 10cTyn K KOTOPBIM 00ECIIEYEH B UNTATIBHBIX 3aJIaX YHUBEPCUTETa. TEeOpETHUECKUI MaTepHral Kypca CTaHOBUTCS OoJiee
HOHSTHBIM, €CJIU JOIOJIHUTENBHO CTYJEHTOM U3Yy4aloTCsl KHUTH, YUeOHUKHY 110 JaHHOH yueOHOI aucuumiuse. ITone3Ho ucnoabs3oBaTh
HECKOJIBKO YIeOHNKOB, PEeKOMEHIOBAHHBIX IIPETIOAaBATEIEM.

ITpu u3yyeHun XUMHYECKUX JUCLUIIINH HACTOATEIBHO PEKOMEHIYETCS «HE 3ay4UBAThy MaTepHual, a JOOUTHCS MAaKCUMAIbHOTO
MOHNMAaHHSA N3y9aeMOi TeMBI JUCIUIIINHEL. [Ipn n3ydeHnn TeopeTHdecKoro MaTeprana Heo0X0JIMO MHOTOKPATHO MHCATh Ha
JepHOBHKE (HOPMYIBI, PEaKIUH U TPAGUKH 0 HOTHOTO UX 3aIIOMHHAHHS.

B ciydae mpuMeHeHuUs pu 00y4eHUH AUCLUILIUHBL 3JIEKTPOHHOI0 00y4YeHUsl, JUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOIOT Ul
obmieHre 00yJaromuXCst ¥ MPETofaBaTeNs OCYIIECTBIACTCS B PeKUMeE PealbHOTO BPEMEHH (OHNAHH-TIeKIH (BeOMHAPEI), UaTHl,
BUJI€0-KOH(EPEHIIUY U JIP.) WIU OTI0XKEHHOI'0 BPEMEHHU (CHCTeMa IUCTaHIIMOHHOro o0y4denus Moodle, MS Office365, popymsl,
3JIEKTPOHHAS [TOYTA U JIP. ).

Bonbliryto yacTh BpeMeHU 00ydarouecs CaMOCTOSTENbHO paboTaloT ¢ yueOHO-MeToJUYeCKUMU MaTepranaMy. CTyJEeHTbl UIMEIOT
BO3MOXKHOCTh KOHCYIBTHPOBATHCS C IIPETOaBaTeNieM 10 BCEM BOIPOCAM, BO3HUKAIOIIUM B XOJ€ CAMOCTOSTEILHON paboThI
HOCPEACTBOM 3JIEKTPOHHOMU MOYTHI, COLIMANILHBIX CeTel U T.II.

Joctyn oby4atomerocs K y4eOHBIM pecypcaM B peXHUMe OTI0KEHHOTO BPEMEHH, CaMOCTOSITEIIbHOM pabOTHI OCYIIECTBISIETCS depes
ceTb MIHTepHeT B yIOOHOM /ISl HETO MECTE, BpEMEHU U TEMIIE.

IMpu 06ydeHny U1 ¢ OTPAaHMYEHHBIME BO3MOKHOCTSIMH 3I0POBBS IEKTPOHHOE 00YUeHNE, IUCTAaHI[MOHHbBIE 00pa3oBaTeIbHBIC
TEXHOJIOTHH TIPeyCMaTpUBAIOT BO3MOXKHOCTD IIpHeMa-niepejaul HH(HOPMAaIMK B JOCTYIHBIX A1 HUX (hopMax.

Peanu3zanust JUCIUILTHHBI C IPUMEHEHHEM DJICKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHI (1anee — D0,
JOT) ocymectBaseTcs Ha oCHOBaHUU «I10JIOKEHUS 0 pealu3allii OCHOBHBIX U JAONOJHUTEIBHBIX 00pa30BaTEIbHBIX IIPOrPaMM ¢
HIpPIMEHEHUEM JIIEKTPOHHOTO 00YUeHNUS 1 AUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHONIOTHIT B (peiepambHOM TOCyIapCTBEHHOM
610/DKETHOM 00pa30BaTEILHOM YUPEXKICHUH BhICIIEro 00pa3oBaHus «Helsi0MHCKUM rocyJapCTBEHHBIN yHUBEpCUTET», «IlomoxeHus
0 TOpsIKe 3a4eTa 00yUaIOIIIMHUCS 1T0 OCHOBHBIM NTPO(eCcCHOHAIBHBIM 00pa30BaTEIbHEIM IIPOTPAMMaM BBICIIIET0 00pa30BaHUS B
OI'BOY BO «Yenl'Y» pe3yabTaToB OCBOCHUS B OPraHU3aLUX, OCYLIECTBILIIONIMX 00pa30BaTEIbHYIO IESITeIbHOCTh, YUeOHbIX
HpeIMEeTOB, KypCOB, JUCIUILTHH (MOIYIIeH), MPAaKTHK, JOTOIHUTEIBHBIX 00pa30BaTeIbHBIX IPOrPAMM» HOCPEACTBOM IIEKTPOHHOH
uHpopmarronHo-o0pa3zoBarensHoi cpeasl PI'BOY BO «Henl V». B uckimtountenbHbIx ciydasx (Gopc-Maxop U T.11.) IpU
peanu3zanuu 00pa3oBaresibHON AeaTenbHOCTH ¢ puMeHeHreM D0, JIOT MoryT NpUMEHSATh KOMIIOHEHTHI, HE BXOSIINE B TIEPCUCHD
JIEKTPOHHON MH(POPMALIMOHHO- 00pa30BaTEIbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCHA C UHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXKHOCTSIMHU 310POBbA

OcBoeHNe IMCIMIUIMHBI MHBAIMIAMHI U JIMIIAMHU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbsI OCYIIECTBIIACTCS C UCIIOJIb30BaHUEM
CIELHATbHBIX TEXHUYECKUX CPEJCTB U IoJI0 HHPOPMALMOHHBIX TEXHOJIOTHH, IPEeA0OCTaBIseMbIX PecypCHBIM y4eOHO-METOANYECKUM
LIEHTPOM I10 00YUEHHIO MHBAJIUIOB M JIUI] C OTPaHNYEHHBIMH BO3MOXKHOCTAMU 310poBbs Uenl'Y o 3anpocy oOyuaromerocs.

1. Mo6unbHble crienuanbHble TEXHUIECKUE CPEACTBA IS JIUL] ¢ HApYIIEHUAMU 3pCHUS: IOPTAaTUBHBINA KOMIIBIOTEP C BBOJIOM/BBIBOJIOM
uipudTom Bpaiins ¢ cuarezatopom peun «ElBraile-W14J G2»; HOyTOyKH ¢ TiporpaMMHO#i skpanHoro goctyna NVDA; aneKkTpoHHbIC
YBEIMYUTENH AN yAAJIEHHOTO IPOCMOTPa; BUICOYBEIMUUTENN IOPTATUBHBIE; TU(IOIIIEep; HU(POBbIE AUKTODOHBI.

2. MoOuibHBIE CrIelMANbHBIE TEXHHYECKUE CPENCTBA UL JIMI C HAPYIICHUSMHU CIIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO IOJSI CO
BCTPOEHHOW coBMecTUMOCThIO ¢ FM-yctpoiictBamu; panuoxnaccsl «Coner-PCM» ¢ mepenaTuumkoM, 3ayIIHBIM HHIYKTOPOM U
UHIYKIUOHHON INeTiel; cucreMa MHGOpMalMOHHAs Ul clabociblanyx nepeHocHas «Mcrtok» A2 co BCTPOCHHBIM IIEEPOM —
3BYKOBBIM HH()OPMATOPOM; TOKYMEHT-KaMepa; MpOorpaMMHUpyeMBIe CITyXOBBIE alnapaTbl HHIUBHIYAIHHOTO TOJIB30BAHHSI.

3. AccuctuBHble MH(GOPMALMOHHBIE TEXHOJOTHH: HPOrpaMMHOE OOEcledYeHHE SKPaHHOrO JOoCTyna ¢ cuHTe3oM peun NVDA;
MPOTPaMMBI 3KPaHHOTO YBEIWYEHHS; TIPOrPaMMBI PEYEBOT0 CHHTE3a ISl KOMITBPIOTEPOB H HOYTOYKOB; IPOTPAMMBI PEUYEBOTO CHHTE3a
JUIst MOOMJTBHBIX YCTPONCTB; 3KpaHHas KIaBUATypa; SKpaHHas JIyIa.

IMpn HeoOXomuMOCTH ISl OOyYarOMIMXCS C HApyNIEHWSMH 3peHHs Ha padouynmxX MecTax Uil MPOBEACHHS NPAaKTHYECKUX WU
1a00paTOPHBIX 3aHATHI YCTaHABIMBACTCS CICHUAIBLHOE NPOrpaMMHOE olecredeHue (mporpamMa pedeBoil HaBurauuu NVDA,
peueBble CUHTE3aTOPbl, SKPAaHHbIE JIYIIbI).

B yuebHble aynuropuu oOecHedMBAeTCsl OECHPENATCTBEHHBIH ITOCTYN A OOydalomuXcsi HMHBAIMAOB M OOY4YalOIUXCS C
OTpPaHUYEHHBIMH BO3MOXXHOCTSMH 3/10pOBbs. B kaxnod aynutopuu, rae oOydaroTCs HMHBIMIABI M JIMIA C OTPAaHUYEHHBIMU
BO3MO>KHOCTSIMH 310POBBSI, IPEIYyCMAaTPUBACTCS COOTBETCTBYIOIIEE KOIMIECTBO MECT Il 00yUaIOIUXCS ¢ YUSeTOM HapyLIeHUH MX
30POBbS.

Jng ocBoeHMs AMCUMILIMHBI MHBaJIM[aM M JMLAM C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 3/I0pOBbs IPENOCTABISETCA AOCTYN K
MeYaTHBIM UCTOYHUKAM, UMEIOLIMMCS B HayqHOIl 6ubnuorexe YenlY, ¢ mOMOIIbIO CHIEIMANIBHBIX TEXHUUECKUX CPENICTB; JOCTYI K
9JICKTPOHHBIM HCTOYHMKAM, MPEACTaBICHHBIM B (popMe SIEeKTpPOHHOTO IOKyMeHTa B (oHae HayuHoH Oubmmorexn Yenl'VY wnmm
3JIEKTPOHHO-OMOINOTEYHBIX CHUCTEMAX, C MOMOIIBbIO CIEHHUAIbHBIX TEXHHYECKHMX W MPOTPAMMHBIX CpelIcTB (pabouee MecTo JuIs
HE3psSYero TMOJb30BaTelsl C MPOrpAaMMHBIM OOECleueHHEM 3KpaHHOro jaoctyma ¢ cuHte3oM peun NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJUIEpPOM ¥ KiaBuatypoit Clevy ¢ GONBIIMME KHOTIKAMH U C Pa3AeIBIIOIIeH KITaBUIIH HAKIIAIKON ).
YueOHO-MeToAnYeCKHEe MaTepUaIIbl JUT 00YJaroNUXCs U3 YUCIIa MHBAIMIOB | JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
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3I0POBbBS PEJOCTABISIIOTCS B HOopMax, afallTHPOBAHHBIX K OTPAHHYCHISIM HX 3I0POBbS M BOCIIPUATHS HHPOPMALIUH:

JIist T ¢ HapYIICHUSIMU 3PSHHUS:

- B IIe4aTHOH popMe yBeIIMYEHHBIM HIPUPTOM,

- B (hOpMe INEKTPOHHOTO JOKYMEHTA,

- B popme aynuoaiina,

- B mevaTHo#t popme mpudTom Bpaiins.

JIist T ¢ HApYIICHUSIMH CITyXa:

- B e4aTHoit opme,

- B (hOpMe INIEKTPOHHOTO JTOKYMEHTA.

Jlnist L ¢ HapyIIeHNUsIMUA OIOPHO-/IBUTaTENBEHOTO anmapaTa:

- B Ile4aTHo# (opme,

- B (hOpMe INIEKTPOHHOTO JOKYMEHTA,

- B hopme aynuodaiina.

JlaHHBIH IepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHT'€HTa 00YJarOIINXCsl.

JIJ1s1 MHBAJIMIIOB U JIKII C OTPAHUYEHHBIME BO3MOXXHOCTSIMH 3/I0POBbSI OCBOCHHE TUCIUIIIIMHBI MOXKET OBITh YACTUYHO HJIH TIOJTHOCTBIO
OCYILIECTBIICHO C UCIIOJIb30BAHUEM TUCTAHIIMOHHBIX 00pa3oBatenbHbIX TexHonoruit (Moodle, Adobe Connect Pro u mp.).

B 0OCBOCHUM JHCIMIUIMHBI HHBAUIAMU U JIUIAMH C OTPaHMYCHHBIMUA BO3MOXXHOCTSIMH 3[I0POBbSI UCIOJNB3YETCS WHIMBUAYaIbHAS
pabota. Ilox uHIUBHIYyadbHO# paboToil moapazymeBaeTcs IBe (OPMBI B3aUMOJACHCTBHS C MpenojaBaTelieM: WHIWBUAyalbHAsS
y4eOHas paboTa (KOHCYJIBTAIMH), T.€. JOIOJHHUTEIFHOE pa3bsCHEHHE Y4eOHOro MaTepralia u yriIyOlIeHHOe M3y4eHHEe MaTepHaia C
TeMH OOyJalOIMNMHCS, KOTOpble B OTOM 3aWHTEPECOBAaHBI, M HHIMBUAYyaJbHas BOCIHTaTeNbHas pabora. MHAMBHIyaIbHEIE
KOHCYJIbTAIlUH HATIPABICHBI HA HHIUBUAYAIH3AIHIO0 OO YUSHHUS U YCTAHOBJICHHIO BOCITUTATEIBHOIO KOHTAKTA MMy MPEnoaBaTeieM
1 00yJaomuMcs HHBUTUIOM HITH O0YYaIOIIMMCS ¢ OTPaHMYSHHBIMH BO3MOXKHOCTSIMHU 3I0POBBSL.

ITpu npoBeIeHUH TPOIETYPhI OIICHHUBAHIS PE3YJIbTATOB O0YUCHHUS] HHBAUIOB U JIUI] C OTPAHUYSHHBIMH BO3MOXKHOCTSMH 3I0POBbS
M0 JWCUUIUIMHE 00eCIeunBaeTCs BBINOJIHEHHE CIEAYIOUIMX JOMONHHUTENBHBIX TPEOOBAaHUI B 3aBHCUMOCTH OT WHIMBHIYaJbHBIX
0COOEHHOCTEH, 00yUaroIuXCs:

a) MHCTPYKIMS IO TIOPSIKY NPOBEICHUS HMPOLENYPhl OIEHUBAHUS IPENOCTABISETCA B JOCTYNHOH (opMe (YCTHO, B MUCEMEHHOMN
¢dopme, B muceMeHHOU Gopme mprdTom Bpaiiis, ycTHO ¢ HCIONBb30BaHUEM YCIIYT CYpJONIEPEBOIUNKA);

0) moctymHas (Gopma TPEAOCTABICHUS 3alaHUW OLEHOYHBIX CPEACTB (B Me4yaTHOW (opme, B Me4aTHOH (GopMe YBETHYCHHBIM
nipudTom, B eyatHoi popme mpudTom bpaitis, B popMe 3MEeKTPOHHOTO TOKYMEHTA, 3aJaHHUsI 3aUUTHIBAIOTCS aCCUCTEHTOM, 33 JaHHs
MIPETOCTABIIIIOTCS C HCTIONIL30BaHUEM CYPIONIEPEBOIA);

B) JOCTyIHas (opMa MPEJOCTABICHUS OTBETOB Ha 3aJaHus (MUCbMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMIIbIOTEpE, MUCHMEHHO
uipudTom Bpaiins, ¢ HCmoab30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

ITpu npoBeieHUHU TPOLETYPhI OIICHUBAHUS PE3YJIbTATOB 00YUCSHHUsI HHBAIHMIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSMH 310POBbS
TpeTycMaTpUBAETCs HCIONb30BaHIE TEXHUUECKUX CPEIICTB, HEOOXOIUMBIX UM B CBSI3H C HX HHIHBUIYaTbHBIMH OCOOCHHOCTSIMU. DTH
cpeacTBa MOryT ObITh mnpefocTaBieHsl Yenl Y MiIum MOryT HCHONB30BaThCci COOCTBEHHBIE TeXHHYecKue cpexacrsa. Ilpu
HCO6XOI[I/IMOCTI/I WHBaJIUJaM U JULaM € OrpaHNMYCHHBIMUA BO3MOXXHOCTAMMA 3J0POBbs MPECAOCTABIIACTCSA NOIIOJHUTCIIBHOC BpEM I
MOATOTOBKM OTBETA Ha 33JaHMs, POIeypa OLEHUBAHUS PE3yIbTaTOB 00yIEeHUs 10 TUCHHUIUIMHE MOYKET MPOBOIUTHCS B HECKOJIBKO
ITAIoB.

[IpoBeneHne mpouenypbl OLEHUBAHUS PE3YNBTATOB OOYYEHHS WHBAIWIOB M JIMI C OTPAHUYECHHBIMH BO3MOXKHOCTSMH 3I0POBBS
JOITYCKACTCs C UCIIOJIb30BaAaHUEM NUCTAaHIIUOHHBIX 06pa3OBaTeﬂbeIX TEXHOJIOTHH.
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