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1. IEJIX OCBOEHUA N CHUIIJINHBI

HCHB npenoaaBaHusA TUCHUINIMHBI OCBOCHUC CTYACHTOM 3HAaHUH O KOJUIONJHO-XUMHWYCCKUX IMTPOLICCCAaX, CBOICTBAaX
JUCTIEPCHBIX CUCTEM U ITOBEPXHOCTHBIX

ABJICHUAX, MTOJTYYCHUA HABBIKOB IO CHHTE3Y U aHAJIN3Yy TUCTICPCHBIX CUCTEM.

Pe3yJ'ILTaTLI O6y‘IeHI/I$I 0 AUCHUINIMHE HAIPaBJICHBI HA JOCTHXKCHUC NHAUKATOPOB KOMHGTGHHHﬁZ

MMETh HaBBIKH PELICHHUS 3a1a4 PO(heCCHOHATBHOM ASSITENHHOCTH HAa OCHOBE TEOPETUYECKUX 3HAHU B 00IaCTH
xummrdeckux Hayk (OITK-1-3);

YMETh peniath MpoQecCHOHANBHBIE 3a1a4H U3 pa3TudHbIX oOnacteid xumun (OITK-2-2);

YMETH UCIIOJB30BaATh PACUCTHO-TCOPETUICCKHUEC U KOMIIBKOTCPHBIC ITPOTrpaMMBbl U1 pECIICHUA l'IpO(i)eCCI/IOHaJ'IBHLIX 3a1a4
(OIIK-3-2).

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Iuxor (pasznen) OITOIT: 51.0.09

2.1 TpeOoBaHus K NpeIBaAPUTEIbHOI MOATOTOBKE 00y4aI0IIErocs:

duznueckas XUMHs

AHaMTHYECKas] XUMUS

OpFaHI/I‘IeCKaﬂ XUMUA

OOmas 1 HeopraHU4IecKast XUMHS

2.2 JIucuMnJuHbI M MPAKTHKH, JISI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEO0OX0AUMO KAK
npeauiecTByouiee:

OCHOBBI XUMHYECKOTO MaTEeprUaIOBECACHUA

3. KOMIETEHLIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIUTIIUHBI
(MOJYJIS)

OIIK-1: CnocodeH aHAJIM3UPOBATH M MHTEPIPETHPOBATH Pe3YJIbTATHI XUMHYECKHX IKCIIEPUMEHTOB, HA0II0JeHUIl U
H3MepeHuil

3HaTh:

OCHOBHBIE 3aKOHBI U ITOJI0KEHHUS KOHHOHHHOﬁ XUMHUHN

YMmers:

MPUMEHSTh 3HAHUS B 00JIaCTH KOJIOMIHON XMMHUH B IPO(ECCHOHATBHON ESTEIbHOCTU

Baanernb:

HaBBIKAMH PEIICHUS 3a1a4 MPOo(eCCHOHAIBHON NeITeIbHOCTH UCIIONB3YI TEOPETHUCCKUE 3HAHUSA B 001aCTH KOJIIOUAHON
XUMHUHU

OIIK-2: Crioco6eH mpoBOIUTH C COOJII0JeHEM HOPM TEXHUMKH 0€30MaCHOCTH XUMHUYECKU IKCIIePUMEHT, BKJIIOYAst
CHHTE3, aHAJIN3, N3y4YeHHe CTPYKTYPbI H CBOWCTB BellIeCTB H MATEPHUAJIOB, HCCJIEI0BAHUE NPOIECCOB C UX Y4acTHEM

3HaTh:

npaBmiIa paboTH Ha 000PYIOBAHUH U ITPaBHJIa TEXHUKH O0€30ITaCHOCTH B 1a0OpaTOpHsIX

YmMmeTn:

HCIIOJIB30BaTh TEXHUYCCKUEC CPCACTBA IJIA IIPOBEACHUA XUMHUYCCKOTO OKCIICPUMEHTA, ONIPCACIATh PUCKU; IPEABUIACTD
IMOCIICICTBUS JEeHCTBUI TP TPOBEACHUN XUMHUYCCKOTO DKCIICPUMEHTA,

Baanern:

TEXHHUKOH MPOBEIECHUI XUMHIECKOTO SKCIIEPUMEHTA C NCTIOIB30BAHUEM CEPHIHHOTO 000pyI0BaHHS

OIIK-3: CnocoGeH NpuMeHSITh pacyeTHO-TeoOpeTHYeCKre MeTO/AbI VI H3Yy4eHH CBOICTB BellleCTB M MPOLIECCOB C UX
y4yacTHeM € UCII0JIb30BAHHEM COBPEeMEHHOI BHIYUCIUTENbHO TEXHUKHU

3HaTh:

0a30BbIe OCHOBBI XUMHUYECKOIO U MATEMATHYECKOIO MOJCINPOBaHUA

YMmers:

HCIIOJIB30BATh PACYETHO-TCOPETUICCKUEC U KOMITBIOTEPHBIC IPOTPAMMBI JIJIA PEIICHUA HpO(l)eCCI/IOHa.HI)HI)IX 3aJ1a4
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Baanern:

HaBbIKaMH1 IPUMEHEHUA PACUCTHO-TCOPETUICCKNX U KOMITBIOTEPHBIX ITPOTpaMM B obmactu KOJ'UIOI/IZ[HOI\/‘I XHUMUHU.

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI oﬁyqamumﬁcn JOJIZKCH

3.1 |3narn:

3.1.1 | ®U3UKO-XMMHUYECKHE OCHOBBI YUE€HHUS O MOBEPXHOCTHBIX SIBJICHUSAX U JUCIEPCHBIX CUCTEMAX.

3.1.2
301e# ¥ TMOPUIEHBIX KOJIOUOB.

Cr1oco0BI MTOTydeHNUS TUCIEPCHBIX CHCTEM, (haKTOPHI NX YCTOMIMBOCTH U (pr3HMUecKkne CBOHCTBA THO(POOHBIX

3.1.3
BCTPEYAIOIUXCA B IPUPOJE U IPUMEHAEMBIX B PA3IHYHBIX 00TaCTSIX MPOMBIIUICHHOCTH.

Ornrcanue MUKpOTETEepOTEHHBIX CUCTEM: CYCIIeH3HM, IMYIIbCUH, T1€H, a3p030Jiei, TIOPOLIKOB, IIUPOKO

3.2 | YMmeTh:

3.2.1
KOJUIOMJHO-XUMHUYECKUX ITPOLICCCOB.

KonnuectBenno XapakTeprU30BaATh U OIMUCHIBATH CBOMCTBa JUCTIEPCHBIX CUCTEM U MIPOTEKAIOIINX B HUX

3.3 | Bnagernb:

3.3.1
pasnena pa3IH4HbIX (as.

MeTO[[aMI/I M3MCEPEHUSA MMOBEPXHOCTHOI'O HATAXKCHHUSA U UCCIICAOBAHUS TOBEPXHOCTHBIX SIBJICHHH Ha TrpaHunax

332
XMMHUYECKUX METOJIOB.

HaBbIkamMu TOMTydeHUs] KOJUIOUAHBIX PACTBOPOB U UCCIEAOBAHUS UX CBOICTB € MOMOILBIO PA3IUYHBIX (DU3HKO-

4. OFBEM JUCUMILIMHBI (MOLY.JIST)

O6wwasn TpyaoemKocTb 43ET

YacoB 1o yueOHOMY IJIaHy 144 Bunpl KOHTpOIS B ceMecTpax:
B TOM YHCJIE
AyIUTOPHBIE 3aHATHS 72 SK3aMeHbl 7
camocTosTenpHas pabora 6,5 3aueThl 7
4acoB Ha KOHTPOJIb 54

KOHTaKTHas pabora: 83,5

HKP: 11,5
5. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI (MOJAYJIS)
Kon HanmeHoBaHHe pa3/iejioB H TeM /BU/ 3aHATHS/ Cemect | YacoB Jluteparypa
3aHATH p / Kypc
Pazgen 1. Beenenue.
1.1 Beenenue. /Jlex/ 7 4 JI1.1J12.2
3132335435
1.2 BBoanoe 3anstue /J1a6/ 7 2 JI1.2J12.2J13.1
3132335455
1.3 Beenenue. /Cp/ 7 1 JI1.1J11.2
313233 54 55
Paznen 2. MoJieky/JsipHO-KHHeTHYeCKHE U ONITHYECKHE CBOICTBA
JUCTIEPCHBIX CHCTEM.
2.1 MonekynspHO-KMHETUYECKHE U ONITUYECKUE CBOWCTBA JUCIEPCHBIX 7 8 J1.2J12.2 J12.3
cucreM. /JIex/ 313233 54 55
2.2 CennMeHTalMOHHEIN aHanns /J1ab/ 7 6 JI1.2J12.2713.1
313233 54 35
2.3 Wzydenune ontudeckux CBOUCTB 30ieit /J1ab/ 7 4 JI1.2J12.1 J12.2
J12.3713.1
313233 54 55
2.4 MoutekynsipHO-KHHETHYECKUE U ONITHYECKUE CBOMCTBA AUCTIEPCHBIX 7 1 JI1.2J12.2
cucreM. /Cp/ 3132335435
Pazgen 3. Tepmonnnamuka nopepxHoctu. Kanuuisipuslie sBjieHus 1
ajgcopoumsi.
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3.1 TepmoauHaMuka noBepxHocTy. KanumispHele siBieHus U 7 10 JI1.2J12.2
ancop6mus. /Jlex/ 0122233435
32 Iony4enue u paspyiieHue mex /J1ad/ 7 4 JI1.2J12.2J13.1
01022233435
33 TepmoanHaMuka noBepxHocTy. Kanuiuisipaele siBIEHUS U 7 1 JIT.1J12.2
ancoporus. /Cp/ 313233 54 35
34 Crioco0b! monydenus u knaccudukanus nen /MKP/ 7 11,5 JI1.2J12.2
2122233435
Pa3nen 4. DiekTpuyecKue CBOCTBA M YCTOHYUBOCTD TUCIEPCHBIX
cucTeM
4.1 DJeKTpUYecKHe CBOWCTBA M YCTOHYMNBOCTD AUCIIEPCHBIX chcTeM. /JIek/ 7 8 JI1.2J12.1 J12.2
J12.3
2122233435
4.2 [TomydeHre KOJTOUAHBIX pacTBOpoB /J1ad/ 7 4 JIT.1
JI1.2J12.2J13.1
313233 354 35
43 Ilomydenue 301eil METOAOM 3aMeHbI pacTBOpuTes. Ilepesapsanka 7 6 J1.1
3outeii /J1a6/ JI1.2J12.2713.1
313233 5455
4.4 Koarymsmus /J1a6/ 7 4 JI1.1
JI1.2J12.2713.1
21222334935
4.5 OmnpeneneHnue KPUTHIECKOH KOHIICHTPAIIUK MUIeIUI000pasoBanus /J1a6/ 7 6 JI1.1
JI1.2J12.2J13.1
313233 354 35
4.6 OrexkTpuUecKre CBONCTBA U YCTONUUBOCTD AUCIIEPCHBIX cHcTeM. /Cp/ 7 2 J1.2J12.1 J12.2
J12.3
313233 54 55
Paznen 5. OcHoBbI QU3NKO-XUMUYECKOH MeXaHUKHU AUCTIEPCHBIX
cHCTeM
5.1 OCHOBBI (PU3UKO-XUMUYECKOH MEXaHUKHU JTUCIEPCHBIX cUcTeM. /JIex/ 7 6 JI1.2J12.2
2122233435
5.2 OCHOBBI (HPU3UKO-XUMHYIECKON MEXaHUKH TUCTIEPCHBIX cucteM. /Cp/ 7 1,5 JI1.2J12.2
313233 54 35
Pazgen 6. Jx3amen
6.1 Ok3ameH /OKk3ameH/ 7 54

6. POH/I OUEHOYHBIX CPEJCTB

6.1. Hepeqem, BU/I0B OLICHOYHBIX CPE/ICTB

Texymuii KOHTPOJb:

1) IlpumepHbIe BOIPOCH! K KOHTPOJIBHON padoTe;

2) [IpumepHbIe KOHTPOJIBHBIE BOIPOCHI K JIAOOPaTOPHBIM paboTam;
3) IIpumepHBIe BOIIPOCH! K CEMECTPOBBIM JIOMAIITHIM 3aIaHHSM.
IIpomeskyTouHas arrecTanus:

3ayer BBICTABIACTCS 110 HTOTAM TEKYIIEH YCIIeBaEMOCTH.

DK3aMeH IPOBOIUTCS B YCTHOI (hopme 1o Orteram.

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS M MHbIE MATEPHAJIbI VIl TeKYIIeil aTTecTanuu

ITpumepHBIE BOIIPOCH! K KOHTPOJIBHO# pabote Ne 1

BapuanT 1

1) SIBnenue, cBsi3aHHOE C B3aUMOACHCTBHEM YacTUILl B 00beMe (a3bl Ha3bIBaeTCS

a)aaresus

0)ancopOrust

B)KOTe3Us

r)cMa4yrBaHHE
2) Kax n3MeHHUTCS KpaeBoi yro CMadMBaHMs CMadyMBaHUE TBEPION IIOBEPXHOCTH BOIOH NpH NoOaBiIeHNH B Boxy [IAB
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a)yBEITHYHUTCS

0)yMeHbLINTCS

B)HE U3MEHUTCS

T)IIOBEPXHOCTH CTaHET THApo(oOHON

3) IToBepXHOCTHOE HATSDKEHHE KAKOTO BEIecTBa OyJeT HauOOIBIIIM
a)Boja

0)IuKIIOTeKCaH

B)IIPOIIHOHOBAs KHCIIOTa

T')3TaHOJI

4) Nzo6pa3ure NpUMEPHBII X0 3aBUCHMOCTH ITOBEPXHOCTHOTO HATSHKEHHUS OT TEMIIEPATYPHI
5) Eciu B cocyn ¢ BOJIOH YaCTHYHO OIMYCTHTH [[Ba CTEKISIHHBIX KaIAIIIsIpa
C PasIHYHBIMU PaJNyCcaMH, TO yPOBEHb KUAKOCTH OYJIeT ...

OJIMHAKOB B 000MX Kalmusipax

a)BBIIIE B KAIMMILIAPE C OOJIBIINM PaIHycoM

0)BbIIIIe, B KAMMUIAPE C MEHBIIIUM PaJHyCOM

B)HHUKE, YeM B CTaKaHE

6) C yMeHBIIICHHEM BSI3KOCTH AUCIICPCHOHHON CPeJibl CKOPOCTh CEANMEHTalUH
a)CHMKaeTCs

0)yBennunBaeTCs

B)HE U3MEHSETCS

T)yBEIIMYIHUBACTCS, a 3aTEeM YMEHBIIIACTCS

7) B nnenxe Jlearmiopa-biomxer monexynsl [TAB opuenTupoBasl ruapodo0HOIT gacThio k momoxke. K kakomy tumy
OTHOCHUTCS JaHHAs IUIEHKA ?

a)X-tur

0)Y-Tumn

B)Z-THII

r)Q -Tun

8) 3ammmure ypaBHeHue FOHTa

9) JlaBneHue napoB KUIKOCTH B KaIMIIIIPE

a)0oJIblIIe YeM HaJl POBHOI MOBEPXHOCTHIO

0)MeHbIIIe YeM HaJl pPOBHOH NMOBEPXHOCTHIO

B)OIMHAKOBO JUIS BCEX CITy4acB

T)3aBUCHUT OT yIJIa CMAYHBAHUSA

10) Kakoe yrBepxIeHre HICTUHHO?

a)yIenbHast aacopOIHs 3aBICHT OT TEMITEPaTyPhI

0)yaenbpHas aacopOIMs 3aBUCHT OT IUIOMIA/IN TIOBEPXHOCTH aJIcOpOeHTa
B)ynenbHas afcopOIus 3aBUCUT TOJIBKO OT afcopOeHTa

T)yAeNnbHas aacopOLUst 3aBUCHT TOJIBKO OT KOHILIEHTPALMHU BEIECTBA

11) Kak m3MeHnTCS CBETOpaccestHrE 3011 ITPH YBEIMYEHHUH pajiyca YacTHIl B 1IBa Pasa, IPH MPOYNX PABHBIX YCIOBHAX
a)yBenmuuuTcs B 2 pasa

6)yBenmuutcs B 4 pasza

B)yBenuuuTcs B 16 pa3

T)yBeIH4HTCA B 64 pasa

12)Uro Takoe SMyNbCHsl, IpUBEANTE TpumMep?

ITpumepHBIE BOIIPOCH! K KOHTPOJIBHO# paboTte Ne 2

Bapuant 1

1) JInopuapHBIMY SBISIOTCS TaKUE AUCTICPCHBIC CUCTEMBI, KOTOPHIC

a)o0pasyroTcsi CaMOTIPOU3BOJIBHO

0)MMeIoT BEICOKOE MeX(a3HOE HATSHKEHHE Ha TPaHUIle AUCTIEpCHAs (a3a — IUCIEepPCHOHHAS cpeia
B)COZEPKAT BHICOKOIUCIIEPCHBIE YACTHUIIBI

r)coJepkaT KpyIHbIE YaCTULIbI

2) Kputndeckas KoHIeHTpanus Muneioodpasopanus (KKM) — 310 KOHIIEHTpalus, Mpu KOTOPOH
a)Ha0IIoIaeTCs Mepexo.l AUCTIEPCHON CUCTEMBI U3 THOQMIBHON B THO(QOOHYIO

6)HaunHaeTcst ObICTpast KOaryssius

B)c(hepruecKre MHULICIUTEl CTAHOBATCS [IMITHHIPAICCKIMHI

T)HAYMHAIOT 00Pa30BEIBATHCS MULIEIIIBI

3) Ilpu cMemmBaHUM PAcTBOPOB XJIopHuaa 6apus u cynbdara xanus (M30bITOK) 00pa3yrOTCS MULIEIUIBI CIIEAYIOMETO CTPOEHHS
a)[BaSO4]m* nCl - (n-x) K+ -xK+

6) [BaSO4 Jm - nBa2+ 2(n-x) CI - 2xCl -
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B)[BaSO4 Jm nSO42- 2(n-x) K+ - 2xK+

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

4)YKaxuTe MpaBUIILHYIO ITOCIEI0BATEIBHOCTh CIOCOOHOCTH CKUMATh JIBOMHOM JIEKTPHYCSCKUHA CIION M YMEHBIIATh &-
MOTEHIIHAJ B PSTy KATHOHOB:

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

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

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

T)HET MPaBUIHHOTO BapHaHTa

5)BBeznenue B )KUAKOCTb YACTHUI] TUCTIEPCHON (ha3bl IPUBOIUT K

a) YMCHBIICHUIO BI3KOCTH

0)YBeNTMYCHHIO BI3KOCTH

B)BSsI3KOCTh HE MEHSIETCSI

r)ducnepcHas ¢asza He BIUSIET HA PEOJIOTHICSCKHE CBOMCTBA CHCTEMBI

6) IIpu nodaBneHnn HHANDPEPEHTHBIX ATEKTPOIUTOB

a)M3MEHSeTCS TOJIBKO aIcOpOIMOHHEIH cioit []DC

6)u3mensiercs ToNbKO nudy3HbIi ciaoit J3C

B)HU3MEHSIETCS U acopOIMOHHBIN 1 auddy3ubiii con J19C

r)I2C He m3menseTcs

7) DIeKTPOKMHETUIECKUH MOTEHIHAN { — 3TO MOTEHIHAI

a)ITOBEPXHOCTH MUIICILIBI

0)Ha rpaHHUIIe MeXIY IDIOTHOH 1 muddy3HO# acTsamu J1OC

B)IIOBEPXHOCTH KOJIJIOUIHOM YaCTHIIBI

T)HA TPaHUIIEe CKOJIBKEHHS, BOSHUKAIOIIEH MTpH ABMYKEHUU OAHOM (pa3bl OTHOCHTENBHO APYroi
8) ArperaTHBHYIO YCTOHYHBOCTB JTHO(POOHBIX JUCIEPCHBIX CUCTEM MOBBIIIAIOT 32 CUET
a)yMEHBIICHUS pa3MepOB YaCTHII TUCTICPCHON (a3bl

0)aacopOIK MOBEPXHOCTHO-AKTUBHBIX BEIIECTB

B)BO3ZICHCTBHS YIBTPa3BYKOM

r)zobaBieHuss HHAUGGEPSHTHBIX AIEKTPOIUTOB

9)Koarymarus — 310

a)oOpazoBaHMe arperaToB U3 YaCTHILl AUCTIEPCHOM (ha3bl MO AEHCTBUEM PA3INYHBIX (PaKTOpOB
0)crusiHUE Kameib AUCIICPCHOH (a3bl

B)oOpa30BaHME JUCIEPCHON CHCTEMBI U3 OCAIKa MIIH TeILs

T)IIEPEHOC BEHIECTBA OT MEJNKHUX YaCTHUI] K KPYITHBIM

10)2nexTpocTaTiHuecKasi COCTaBIIAIOIAs PACKIMHUBAIOLIETO 1aBICHUS 00yCIOBIeHa
a)criamu BaH-nep-Banbca

0)cymecTBOBaHHEM Ha MeK(pa3HOU TPAHUIIE JTBOWHOTO dJIEKTPUIECKOTO CIIOS
B)CYILICCTBOBAHHEM HA [MOBEPXHOCTH YACTHI] COJIbBATHBIX CJIOCB

T')CYyIIECTBOBAaHHEM Ha MMOBEPXHOCTH YaCTHII CTPYKTYPUPOBAHHOTO ci10s1 U3 Moutekyln [TAB win BMC

IMpumepHBIE KOHTPOIBHBIE BOIIPOCHI K TabopaTopHO# padote Nel "Tlomyderne KOMIONIHBIX paCTBOPOB"

1. Hucnepcuas cuctema (JIC). Xapakrepusie npusHaku J[C. KonudecTBennsie xapaktepuctuku JIC: pa3mep yacTwil,
JCIEPCHOCTD, YAETIbHas MOBEPXHOCTb.

2. Knaccudukanus JIC: mo quCTiepCHOCTH; MO arperaTHOMY COCTOSTHHIO (a3; 1o Mex(a3HOMY B3aUMOISHCTBUIO; O
MEKYaCTUYHOMY B3aHMOICHCTBHUIO.

3. IIpupoaa noBepXHOCTHOM 3Heprun. Buyrpennee nasnenue. IloBepXHOCTHOE HATSKEHUE U €AMHUIBI €70 U3MEPEHHUSL.
4. lucrieprariiOHHBIC METO/IBI TIOJTyIeHMS THO(MOOHBIX 30Ieil. MexaHndecKoe UCIeprHpOBaHye: IIAPOBBIC MEITBHHUIIBI,
KOJUTOMIHBIE MeNbHULEL, 3¢ ekt Peduraepa. [lucneprupoBanue ynbTpa3ByKoOM. DNEKTPHUECKOE AUCTICPTUPOBAHUE.

5. KonnencannoHHble METOBI MOTydeHUS THOPOOHBIX 301eH: hHu3udecKas U XUMUUecKas KoHaeHcanus. [lentusanus.
6. MeTozbl OYHCTKHY KOJUIOUIHBIX PACTBOPOB: ANUAIH3, SIEKTPOAUAIN3, YIbTpadHIbTpanus, 0OpaTHBINH 0CMOC.

7. BpoyHoBckoe nBmkenne. CpemHnit KBagpaTHIHBIH caBHT 9acTuIlbl. OcMoTHUYecKoe naBieHne. Y pasHenne Bant-I'odda.
8. Crpoenue munemnsl modooHoro 3ous. [Ipasuno ITanera-dasuca.

ITpumepHBIE BOIPOCH! K CEMECTPOBOMY JOMAITHEMY 3aIaHHIO

BapuanT 1

1. Komouanslii pactBop nosryurniu npu eMmemmrBanuu 10 mi 0,01 M pactBopa xnopuna sxenesa (1) u 15 mn 0,01 M
pacTBOpa THIpOKCHAA Kanus. Hanuimure ypaBHEeHHE PEakIiy U OMPeIeNTUTe, KaKOH U3 MMPOTYKTOB peaknnuy o0pasyer
ruapo3oik. PaccunTaiiTe, Kakoe U3 MCXOAHBIX BEIIECTB B3ATO B N30bITKe. HanmmmmTe dopMyiry Mumemisl 00pa3oBaBIIerocs
30J151, YKQKUTE 3apsil KOJUIOMIHOW YaCTHIIbI

2. ns koarymsinuu 10 M oTpuniaTenbHO 3apshkeHHOTo Tuapo30iisa Tpedyerces 0,4 mit 0,036 M pactBopa XJI0puaa MarHus.
PaccunTaiiTe HOPOTH KOATYISIINH, BEI3BIBAEMOH CIICIYIONIIMH JIEKTPOIUTAMH: XJIOPUI HATPHUS, XJIOPHU Maraus, Cyabdar
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Kaus.

3. Ucnonb3ys ypaBHeHue Panes, cpaBHUTE HHTEHCUBHOCTD CBETA, PACCETHHOTO SMYIBCHSAMU C PABHBIMH PaJHycaMH YacTHUI]
1 KOHIleHTpanusaMu: oenszona (nl = 1,501) B Boge u H-nenrana (nl = 1,357) B Boze. [Tokaszarens npenomiieHus Boabl n0 =
1,333.

4. PaccunTaiiTe IOJIHYIO MOBEPXHOCTHYIO SHEPTHIO 5 T 3MYIIbCHU OCH30J1a B BOJIE C KOHIEHTparwmel 75 % (Macc) u
mucnepcHocTbio D = 2 Mxm-1 nipu temmepatype 40°C. IInotHocTs OeH301a mpu 3Tol TemmepaType paBaa 0,858 r/cm3,
MOBEPXHOCTHOE HaTsDKeHne 6 = 32,0 MJDx/M2, TeMmepaTypHbIH KO QHUIINEHT TOBEPXHOCTHOTO HaTsDKeHUs OerHzona do/dT =
0,13 mIx/(M2 K).

5. CpenHexBagpaTHUHOE 3HAUEHHE MPOEKLUH COBUra yacTuilbl ruapo3ost Si02 3a 3 ¢ cocraBmsieT 8§ MkM. Onpenenute
paanyc 4acTHIIbI, €CITU BSI3KOCTh TUCIIEPCHOHHOM cpenbl paBHa 1 MITa*c mpu 20°C.

6. Paccunraiite 3:ekTpodopeTHIecKyro CKOPOCTh IEePEIBIKCHIS YacTHII 30511 TPUCYNTB(HIa MBIIIBIKA 10 CIETYIOIIAM
JTAHHBIM: JIEKTPOKHHETHUECKUH MoTeHIuan yactul 42,3 MB, paccrosaue Mexy snekrpoaamu 0,4 M, BHEMIHSS Pa3HOCTh
noteHianoB 149 B, Bsa3kocTs cpensl 1 MIla*c, oTHOCHTENbHAS TUAICKTpUUECcKast poHuaeMocts 80, 1.

7. OrpenenuTe KOHCTAHTY CKOPOCTH HaOyXaHHUs Kaydyka B TeTpaxJopyriepoe mpu temmepatype 298K rpadraeckmm
METOJIOM, IIPUHSIB, YTO Tporiecc HabyXaHMs ITOTINHACTCS KHHETHIECKOMY YpaBHEHHIO peaknun | mopsika.

t, mun: 5; 30; 90; 150; 210; 240; 270; 300.

o, %: 33; 115; 233; 291; 325; 341, 358; 358

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 33aJaHUsI /IS IPOMEKYTOUYHON aTTecTaluu

Bompocs! k sx3ameHy

1. Ipenmer xommoupHON xuMuu. OCHOBHBIC paselbl M HAMpPABICHUS KOJUIOMIHON XUMHHU, OOBEKTHI U LIEIU
n3ydenns. Knaccuduxarys TUcnepcHbIX CUCTEM: 110 pa3MepaM YacTHIl, 110 arperaTHOMY COCTOSIHHIO AMCHEpCHOH (a3bl

U JUCIIEPCUOHHON Cpelbl, MO KOHUEHTpauuu. KoluuecTBeHHbIE XapaKTEPUCTUKU IUCIEPCHOCTH: IUCIEPCHOCTh, pajinyc
KPHUBU3HBI, yeNIbHAS TIOBEPXHOCTh. [I0OHATHE O TEPMOJMHAMUYIECKH YCTOWYHUBBIX (IMOMIIBHBIX) W TEPMOIMHAMUICCKH
HeycTOWYMBBIX (JTM0(oOHBIX) aucnepcHbx cucteMax (JIC). OcoGeHHOCTH HaHOAMCIEPCHOTO (KOJJIOUAHOTO) COCTOSHHSA
BEILIECTBA. Y HUBEPCAIBHOCTh IMCIIEPCHOTO COCTOAHUs BemlecTBa. Omnperensromas pojb MOBEPXHOCTHBIX SABICHHN B
JIMICTIEPCHBIX CHCTeMax. B3auMOCBA3b KONJIOMAHONW XMMHUHM C JPYTMMH XHMHYECKUMH JUCHHUIDIMHAMH, C (QU3UKOH,
6uosnorueif, reojaoruel, mOUBOBEACHUEM, MEAUIIMHON. 3HaUEHHE KOJUIOUAHON XUMUHU B OXpaHE OKPYXKAIOMIEH Cpembl.

2. CB00O0/1Has MOBEPXHOCTHAsL SHEPIusl rpaHuIsl paszena das. [ToBepxHocTHbIe cuibl. IIoBEpXHOCTHOE HATSKEHHE.
TepMoauHAMHUYECKIE CBOWCTBA MOBEPXHOCTH. [IOHATHE O METOAE CII0si KOHEYHOH TONMMIHHBI. MeTo ] H30BITOYHBIX
TEepMOAMHAMUYECKHUX (DYHKIHMIT TOBEpXHOCTHOTO cios (o ['mO0cy). dusmueckas MOBEpXHOCTh pa3pblBa U
reoMeTpuyeckas pasfelsioniasi MOBEpXHOCTb. BBIOOpP reoMeTpuvecKoil pasaenstonieid HoBepxXHOCTH. [loBEepXHOCTHBIE
M30BITKM TEPMOJMHAMHUUYECKUX (YHKLMH: BHYTpeHHeil sHeprun, cBoboHON sHeprust [ n60ca, ['enpMroubua, SHTAIBINN 1
SHTpONHH. BiusHue TemmepaTypbl Ha IMOBEPXHOCTHOE HATSHKEHHWE M M30BITOYHBIC TePMOAWHAMHYCCKHE (QDYHKINT
MOBEPXHOCTHOTO CJOS MHAMBHAYANbHBIX xkuakocTell. Kpurudeckas Temmepatypa (mo MeHzeneesy).

3. IloBepxHOCTHAss SHEPrUs M B3aUMOAEHCTBHS MEXIy MOIEKydaMH (aTOMaMU, HOHAMHU) B KOHAEHCHUPOBAaHHOI
(baze. Pabora xoresmn. CocTaBIISIONINE MEKMOJICKYISIPHOTO B3aMMOJCHCTBHSA, MX BKJIAJ B MOBEPXHOCTHOE HATSDKCHHUC
skunkocted. OCOOEHHOCTH TUCTIEPCHOHHBIX B3auMoeiicTBuil. KoncranTta ['amakepa. [IoBepXHOCTh pasiena MeKIy
KOHJICHCUPOBaHHBIMU (ha3amu. PabGora aaresum u mexdasHoe HaTsxeHue. lIpaBuino AHTOHOBaA; YCIOBHS €rO
npumeHenus. CroxHas KoHcTaHTa ['amakepa.

4. CmaunBanue. KpaeBoil yron cmauuBanus. BeiBox ypaBHeHus IOHra. TepmonuHamudeckue ycioBUs
HECMa4MBaHUs, CMAYUBAHUA M pacTeKaHUsA. BiusHue MEepoXOBaTOCTU M XMMUYECKOM HEOJHOPOAHOCTU TBEPAOH
MOBEPXHOCTH Ha cMadyuBaHue. M30upaTensHoe cMaunBaHue. ['uapoduabHble U ruapohoOHbIE MOBEPXHOCTH TBEPABIX
TeN. YJenpHas TEIUIoTa CMadyMBaHUS KaK KOJNMYECTBEHHAs XapaKTePHUCTHKA TMAPO(WIEHOCTH M THIPO(POOHOCTH TBEPIBIX
TeJl U MIOPOILIKOB.

5. Kanunnsapueie sBnenus. KanwisapHoe nasnenue. BriBoa ypaBHenus Jlamnaca anst cepudeckoil MOBEPXHOCTH M
obmmit cimyqail. KammispHoe HopHATHE XUAKOCTH, ypaBHeHUE JKiopeHa, KalnmnIsIpHast HOCTOSHHAs XKUIKOCTH. BimsiHue
KPHUBU3HBI TOBEPXHOCTH (pajnyca YacTHI[) Ha JaBJICHHWE HACHIIICHHOTO MTapa M PacTBOPHUMOCTEH BemecTB. BrIBox 3axoHa
Tomcona (KenpBuna). Kanwmmuisipaas konneHcaus. [Iporeccsl H30TepMUUECKON IEPETOHKU B TUCTIEPCHBIX CHCTEMAX.
OCHOBHBIE METOJBI U3MEPEHHs MOBEPXHOCTHOTO HATsDKEHMs xkuaxocrteil. CTaTHueckue, MorycTaTUIecKue 1
JUHAMHYEcKUe MeTopl. OnperneneHne CBOOOIHONW MMOBEPXHOCTHOM SHEPTHH TBEPIBIX TN, B TOM YHCIE HEMOJSPHBIX
MOBEPXHOCTEH.

6. AncopOiusi Kak MpoLecc CaMONPOU3BOJIBHOTO KOHLEHTPUPOBAaHUS Ha TpaHUIE paszaena (a3 BelecTs,
CHIDKAIONMX Mex(a3Hoe HaTshkeHue. BeiBos ypaBHeHus ['n00ca st nByx¢a3HOH ABYXKOMIIOHEHTHOH cHcTeMbl. BbiGop
pazzaemnstonielt moBepxHocTU. [10BEpXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-UHAKTUBHBIE BEILIECTBA. 3aBUCUMOCTh
[OBEPXHOCTHOI'O HATSDKEHWSA BOJHBIX PAaCTBOPOB OT KOHIEHTPAlMM NOBEPXHOCTHO-AKTHBHBIX W MHAKTUBHBIX BELIECTB.
IToBepxHOCTHAsE aKTHBHOCTb. OTHOCHTENBHOCTD MOHATHSI «IIOBEPXHOCTHAs aKTUBHOCTBY. M30Te€pMBbI IOBEPXHOCTHOTO
HaTsDKeHHus pacTBopoB IIAB. Vpasnenue IllumkoBckoro, npenenbHble 3HAYEHUSI CHUXKEHHUSI MOBEPXHOCTHOIO
HATSOKEHHS TIPH afcopOINH yriIeBOJOPOAHBIX | (Topopranndecknx [TAB. Bmmsaue crpoenms monexyn I1AB na
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MOBEPXHOCTHYIO aKTHBHOCTH. [IpaBmito [{rokmo - Tpayoe.

7. AncopOuust pactBopumbix 11AB. YpaBuenue JleHrmiopa At MOHOMOJIEKYIISIpHOH ancopOuun. AncopOruoHHas
akTiBHOCTh [IAB. B3anMOCBSI3p MOBEPXHOCTHOH W aJCOPOLUMOHHOI aKTHBHOCTH. YCIOBHE PAaBHOBECHS
aacopOIoOHHOTO cnost M o0bema pacTBopa. Pabora amcopOmmu. J[Bmkymas cmia mpomecca agcopOrmu. CtpoeHme
aacopOIOHHBIX MOHOCIOEB pacTBOPHMEIX [TAB 1 pacuer pa3smMepoB MOJIEKYIL.

8. Ancop6uonssie ciou HepacTBopuMbIx [1AB (crmouJlenrmiopa). Beckr Jlenrmiopa. TloBepxHOoCcTHOE
(mByxXMepHOE) naBieHHe. M130TepMBI IByXMEPHOTO JIaBICHHS: YPABHEHHUS COCTOSHHUS U UICaIbHOTO M PEATbHOTO Ta30B.
OCHOBHBIE THITHI IUICHOK: Ta3000pa3HbIe, JKHIKOPACTSHYTHIE, XKUOKUE, TBEpIAble. YCIOBHUS Iepexoja IUICHKH OT OIHOTO
tuna K apyromy. [Inenku Jlenrmropa-bnomxerr.

9. Ancopbuus ITAB Ha mHOBEpXHOCTH pazfena HEeCMEIIUBAIOUIMXCS >KuAkocTed. IIpaBuiio ypaBHUBaHMSA
nossipHocTel Pedunnepa. [loBepxaocTHas akTuBHOCTH I1AB Ha rpanuie pasziena XUIKOCTb-KUIKOCTh. [loHsATHE O
ruapodmisHO-THnoGuIsHOM Oanance (I'JIB).

10. Ancop6uust [TAB u3 pacTBOpoB Ha MOBEPXHOCTH TBEpIBIX Tel. Moauduimpytoniee aelicteue I1AB:
ruapodmm3anys U ruapodoOm3anus TBepAoi moBepxHOCTH. [Ipumenenne ITAB i ympaBieHHs mpoleccamMy
CMa4YMBaHUA W M30MPATEIFHOTO CMAYMBAHUS TBEPABIX TEIl.

11. Knaccugukamnus opranudeckux [1AB 1mo MOJIEeKylIsIpHOMY CTPOCHHUIO: HOHOTEHHBIE (aHMOH- U KaTHOHAKTHBHBIE,
aM(oIuTHEIE), HEHOHOTeHHBIE. BeicokomounekymsipHbie [IAB (mpuMepsl, OTaH4Hs OT HU3KOMOJIEKYIpHBIX [IAB). IIpobnema
6nopasmaraemoctr [IAB. Kiaccuduxarus ITAB mo mMexaHW3My KX IeHCTBHA (CMadMBATENH, TUCHEPraToOpPH,
CTaOMIN3aTOPBI, MOIOIIME BEIIECTBA).

12. JBoiiHoii snektpuueckuii cnoit (IIDC). Ilpuuunbl obOpazoBanus JIDC Ha MOBEpPXHOCTH paslena TBepaas
YacTHIA IHCIEPCHOH (ha3bl-pacTBOP 3JIEKTPOIHUTA. Y CIOBHE PABHOBECHS MEXKTY 3apsDKCHHOM IMOBEPXHOCTHIO I PACTBOPOM.
Crpoenmne JI9C: Mozens TIOCKOTO KOHAEHcaTopa (I'elbMronbly); ydeT TEeIUIOBOTO ABMDKCHHS HMOHOB (Mojenb ['ym-
UYenmMena); posib XUMHUECKOH mpupoasl HoHOB (Teopust llltepHa-I'ensmronsia). YpaBaenue Ilyaccona-Bompimana s
muddysHoit wactn [DC. M3MeHeHue MOTeHIHaNA B IUIOTHON U AU((Y3HOH YaCTH B 3aBUCHMOCTHU OT PACCTOSIHUS, OT
TBEPIOH TOBEPXHOCTH IS CHIBHO W CIa00 3apsDKEHHBIX IMTOBEPXHOCTEH M OT KOHIICHTPAIMH M 3apsaa MOHOB
anexTponuta. MoHHBIH 00MeH. JIHOTpOoTHbIE PAABL.

13. DNEeKTPOKMHETHYECKHUE SIBIECHUS: BJIEKTpOodope3, 3IEKTPOOCMOC, MOTEHLHUANbl TEUYCHUS U OCeJaHMs.
DJIEeKTPOKMHETHYECKHI TOTEHIINAN; TPaHUIIa CKOJBXKEHH. BriBox ypaBHeHus ['empMronbia-CMOITyXOBCKOTO LTS
aneKTpoope3a M 3MEKTPOOCcMOoca. DKCIEPUMEHTAIBHOE OMPEJICNICHHE 3IeKTPOKHHETHYECKOTO ITOTEHIIHAIA.
[IpakTueckuenpunoKeHus 3JeKTPOKMHETHYECKUX SIBICHU.

14. Crpoenue MuIEI TUapo3oici. BnusHue uHIM(QEpEeHTHBIX SIEKTPOJIMTOB Ha cTpoeHHe Ha crpoeHme JIOC,
poItb crienuuUeckoi agcopOIMy Ha TpaHMIle pasaena ¢a3 B AUCIEPCHBIX CHcTeMax. M3MeHeHue TepMOIMHAMHUYECKOTO M
3NIEKTPOKUHETHYECKOTO TIOTEHIINAIOB TBEPJOH MOBEPXHOCTH B 3aBHCHMOCTH OT KOHIGHTpAIMX HeMHAU((HEpeHTHBIX
9JIEKTPOJIUTOB.

15. TepMoauHAMHYECKH yCTOWYHMBEIE (JIMOMWIBHBIC) M TEPMOIMHAMHYECCKH HeycToiumBble (rodobHbe) [IC:
JICHIEPTalliOHHbIE M KOH/ICHCAIIMOHHBIC METOIBI MOTydeHUs. TepMOANHAMUYECKH YCTOMYHMBEIE IHCHEPCHBIC CHCTEMBI.
CaMonpou3BOIBbHOE JUCTIEPTUPOBAHIE KOHTAKTHpyomxMakpodas. VzMeHenue cBOOOJHON SHEPTUH MOHOAMCIEPCHOM
CHCTEMBI OT pa3Mepa YacTHIl ¥ YACIEHON MeK(pa3HOH NOBEPXHOCTHOW SHEPTUH. Y CIIOBHE U KPHTEPHA CaMOIPOHU3BOIBLHOTO
nmucrieprupoBanus o Peounnepy-11yknay. Ponb (iaykTyanuii Ha JISTKONIOJBIDKHOW TpaHUIle pasiena (a3 mpu
CaMOTIPOM3BOJIBHOM OOpa30BaHMU AWCIEPCHOH cucTteMbl. Kpurudeckwe sMymbCHM Kak HpHUMEpP TEPMOIMHAMHYECKU
YCTOHYMBBIX TUCIIEPCHBIX CUCTEM.

16. OO6pasoBaHre MHUIICIUT B BOIHBIX pacTBopax ITAB. Kputndeckas KOHIECHTPANUs MHUIEIIO00pa30BaHUS
(KKM). Inarpamma ¢a3oBoro coctosiHus Mureinioodpasyromero [TAB; touka Kpadra. M3meHeHne cBOOOTHON JHEPTHUU
I'mb66ca B mporecce MUIETI000pa30BaHUS HEMOHOTEHHOTO M HOHOreHHoro ITAB. DuTpomwmiiHas mpupoaa
munemiodpasoBanus [IAB B BOOHBIX pacTBOpax, TeIUIOBble 3()(GeKTH. BiusHue pa3nnvHBIX (aKTOPOB HAa BEIUYUHY
KKM. Ocnosusie metost onpeaencaust KKM. Brnusaue konuentpanuu ITAB Ha cTpoeHue muiesi.
Kunxoxpucrannmmaeckue cucTeMsl.  MuremiooOpa3oBaHHe B HEHNONAPHBIX cpefdax. Ilpmpona cunm mpu oOpa3oBaHHU
00paTHBIX MULEIIL.

17. Conrobunm3anus B pacTBopax MmuueiooOpasyromux ITAB. OOpa3oBaHue MUKpOIMYJbcHi. JlnarpaMMer
COCTOSIHHS TPEXKOMITOHEHTHBIX cHCTeM. [IpakTHdecKkie MpIIoKeHHsT MATEIUIIPHBIX CHCTEM W MUKPO3MYIIBCHI (B XIMUH,
HedTeno0b4e, OMOIOTHN).

18. TepMoaIuHAMHYECKH HEYCTOHYHMBEIE (TMO(OOHBIC) IHCIEPCHBIC CHCTEMBI. JlMcmeprainoHHBIC METOIBI
TOJy4IEHUS TEePMOJMHAMWYIECKH HEYCTONYMBBIX AUCIIEPCHBIX CHCTEM, CBA3b PaOOTHl IHUCHEPTHPOBAHUSA C
MOBEPXHOCTHOM 3Heprueil TBepAbIX Tel. KoHpeHcalMoHHbBIE CIIOCOOB! MOMYYCHUS! AUCIEPCHBIX CHCTEM: XUMHYECKHE U
(uznyeckue METoAbl MOJYYEHUs IUCIEPCHBIX CHCTEM (30JI€i, SMYNIBCHM, IMeH, adspo3odeii). OCHOBBI TEPMOANHAMHUKHI
TOMOTEHHOTO 00pa3oBaHMs 3apojbliieii HOBO# (asbl (mo I'mbbcy, PompMmepy). Pabora oOpa3zoBaHUs 3apONbINICH HOBOWM
(ha3bl, 3aBUCHMOCTD OT BEJIMYHMHBI TEPECHIIICHUS W pa3Mepa KpHUTHYecKoro 3apojsima. OdpasoBaHne HOBOH (ha3sl MpH
KOH/ICHCALIMHU U3 MEPECHIIIEHHOTO Mapa, KPUCTAJUIM3AUK U3 PAaCTBOPOB U pacmiiaBoB. KuHeTnka oOpa3oBaHus U pocTa
3apobllieii HOBOIT (ha3pl B 6MeTacTaOMIBHBIX CHCTeMaX. MeTobl PeryliupoBaHis pa3MEepoB YAaCTHI[ B JHCHCPCHBIX
cucteMax. ['ereporeHHoe 0Opa3oBaHHe HOBOH (a3bl: BIMSHHE CMauYMBAHUS 1 IIEPOXOBATOCTH IIOBEPXHOCTH HA paboTy
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00pa3oBaHUS YACTHI] HOBOII (ha3bI.

19. CenumenTauust 1 1ud@y3us B TUCIEPCHBIX cucteMax, Kodddumuent nudpdysun. CequMeHTalMOHHO-

1 dy3noHHOE paBHOBECHE, OIpeselieHHe ducia ABorajpo. bpoyHoBckoe nBIKEHHE B IUCHEPCHBIX CHCTEMAX.
OcHoBBl Teopuu OlHIITEHHA-CMOIyXoBcKkoro. CeaMMeHTallMOHHBIN aHaIu3 CyclieH3uil u sMynbeuil. MHTerpansHas u
nmuddepernuanpaas KpUBBIE PacIIpeeIeHNs YaCTUIl o pa3mepaM. PaccestHue cBeTa B KOJUIOUAHBIX CHCTeMax. 3aKOH
cBeTopaccesHus Panes, ycrnoBus ero nmpuMeHuMocTU. 3akoH byrepa-Jlambepra-bepa. Okpacka AHCIIEPCHBIX CHCTEM.
Onrtudeckre MeTOIbl M3MEpEHHs pa3MepoB M (OPMBI JUCIICPCHBIX YacTHUIl (He(eToMeTpHus, METOI «CHEeKTpa
MYTHOCTH», YIBTPAaMHKPOCKOIHS, (POTOH-KOPPEIIAIIMOHHAS CIEKTPOCKOIIHS).

20. CenumMeHTannoHHass W arperatuBHas ycrodunBocth JIC. M3menenuwe sHeprum ['enbmrosblia B Ipoleccax
KOAryasLuH, KOaJleCUEHIMH, U30TepMHUYECKON MeperoHku. Ilentusanus M ycioBuUEe TEPMOJMHAMHYECKON YCTOWYMBOCTH
JIMCIIEPCHBIX CHCTeM K Koaryisnuu. TOHKHe TUIEHKH W WX pOoJb B YCTOHYMBOCTH IHCHEPCHBIX cucTeM. IloHATHE O
PaCKIMHUBAIONIEM JaBICHUH. MOIeKyIsIpHBIC B3aNMOACHCTBHS B JUCIEPCHBIX CUCTEMAaX, MOJIEKYIISIpPHAst COCTaBIISIOMIAs
PACKIMHUBAIOIIETO JABIEHUs Il CUMMETPHUYHBIX U HECUMMETPHUHBIX MeHOK. ClioxkHas KoHcTaHTa ['amakepa. OHeprus
TPUTSDKEHHS U CHJIa B3aUMOJCHCTBHSA IBYX C(hepUUeCKHUX YacTHI] HA PACCTOSHHUAX, OM3KUX K MOJICKYISIPHBIM.
DJeKTpocTaTHdecKas COCTABIIIOMAs PACKIMHUBAIONMIETO TABICHUS U CHJIBHO M CIa003apsHKEHHBIX KOJUTOMIHBIX
gactull. OcHoBbl Teopuu [epsruna-Jlannay-®epses-Oepoeka (JJIDPO). 3meneHne n30bITOUHON CBOOOIHON YHEPTHU U
PACKIMHHUBAIOLIETO JABJICHUS OT TOJILIUHBI IJIEHKU. BIUsSHUE KOHIEHTpalUU >JIEKTPOJUTOB Ha BEIMYMHY U30OBITOUHOMN
CBOOOIHOM 3HEPTHH M PACKIMHHUBAIONIETO TaBICHUS TUTEHKH.

21. @DaxTopsl CTAOMIM3AIMU IHUCIEPCHBIX CHUCTEM: 3JEKTPOCTaTHYecKas, aJICOPONMOHHAS U CTPYKTYpHAs
COCTaBJIAIONIIE PACKIMHUBAIOILETO AaBleHus, dpdekTs ['166ca 1 MapaHroHM U UX PONb B YCTOHUMBOCTU TOHKHX
TUIeHOK. Poib runpoanHaMuaecknx 3G dexToB B ycToMIHBOCTH TUICHOK. CTPYKTYPHO-MEXaHUIECKHH Oapbep 110
Pebunnepy Kax caMblif CHIIBHBIN (paKTOP CTAOMIM3AMUK JUCICPCHBIX CHCTEM. POJIb CTPYKTYpHI ancOpONHOHHBIX CIIOEB
U THO(GHUIN3aUH TOBEPXHOCTH YaCTHUIl B YCTOIUMBOCTH JUCHEPCHBIX CHCTEM.

22. Aspozomu. Knaccudukanus. MonekynsipHO-KHHETHYECKHE CBOIcTBa aspososeil. CemuMeHTaus a’po3oJeil.
DJeKkTpuUecKrne CBOICTBAa a’po30jiel, IMPHUYMHBI BOSHUKHOBCHUS 3apsia Ha MOBEPXHOCTH dYacTuil. [IpakTuueckoe
WCII0JIb30BaHUE a3p030Jiel. A3p0O30JIM U 0XpaHa OKpYyXKarolei cpenpl.

23. ITens! m nenHble IwieHKH. Kiaccudukaums u crpoenue neH. KparHocts neH. [lepBuuHble M BTOpUYHBIC
(HBIOTOHOBCKHE) YepHBIC IUICHKN. BIHsHIE 3JIeKTPOIUTOB Ha TOJIIMHY IUICHKH. Y CIIOBHE PABHOBECHS IUIEHKU C KaHAJIOM
I'm66ca-ITnaro. ITporecchl, Beayue K N3MEHSHUIO CTPYKTYPHI M pa3pyIIeHH!o IeH. [IpakTiaeckoe IpIMEHEHHE TIeH.

24. OMynbCUH M 3MYIbCHOHHBIE IUIeHKH. Kiaccupukanus UM METOIbl OIpPEAENeHUS THUIA 3MYIbCHI.
OMyNbraTophl, IPUHIHKILI BeIOOpa [TAB a1 cTabuau3anuy npsamMbIX U 00paTHBIX dMyabcuii. Poss I'JIB montekyier [TAB B
crabuimsary sMynscnii. O6pamenne ¢as. Teepapie smynsratopsl. Paspymenue smynscuif. [IpakTidgeckoe nmprMeHEHHE
SMYIIbCUH.

25. 3onu. 3akoHOMepHOCTH Koarymauuu. Koarymsamus ruaposoiei 3MeKTpoIuTaMH. 3aBUCHMOCTb CKOPOCTH
KOAryJsIH OT KOHIIGHTparuH dmekTpointa. [lopor koarymsmumu; npaswio Llymsue-Iapau. Teopus ycroitunBoctn
mohoOHbIx 307eit epsaruna-Jlannay-®Depres-Opepoeka (JJIDPO). Koarymsimus 307eid, colepKaliux CHIbHO3apSKEHHBIE
JaCTHI[BI JUCIICPCHON (ha3bl, AIEKTPONUTAMU (KOHIIEHTPAIIMOHHAS KOATY/ISALUs). Y CIOBUE HCYE3HOBEHHS MOTEHIIHAIBHOTO
Gapbepa. Teopernueckoe obocHoBanue npasuia lllymsue-I'apan. Koarymsmus 3omnel, comepkamux ciaabo3apspKeHHbIC
YaCTHIBI AUCTIEPCHON (Da3bl, 3IMEKTPOIUTaMH (HeHTpann3anuoHHas koarymsiws). Kputepnit Diinepca-Kopda. 30HbI
koarymsinun. Kuaernka xoarymsamuu. [TonsTHEe 0 KMHETHKE OBICTPOH M MEUICHHON Koarynsanuu. beicTpas koarymsimus 1mo
CMonyxoBckoMy. DIOKYIALMS, FeTepOKOAryNALHs, afaryasuus (OIpeaeneHus, IPUMepsbI).

26. Bo3HMKHOBEHHE W Pa3BUTHE NPOCTPAHCTBEHHBIX CTPYKTYyp B AUCIEPCHBIX cucreMax. IIpupoja KOHTakToB
MEX]y YaCTHIIaMH 00pa3ylomuxcst CTPyKTyp. KoarymsaruoHHsIe cTpyKTyphL. Y citoBus ux oOpazoBanus. [Ipourocts
€IMHUYIHOTO KOATYJISAIIMOHHOTO KOHTaKTa. MeXaHH4ecKue CBOMCTBA CTPYKTYp € KOATyIALHOHHBIM THIIOM KOHTAKTa.
SIBnenne TukcoTponnu. KpucramummsanuonHsle cTpykTypbl. Ilporeccsl, nmpuBoismue K 00pa3oBaHHIO
KPHUCTAJUTM3aINOHHBIX ((ha30BBIX) KOHTAKTOB. [IpOYHOCTH KPHCTAJUIM3AIIMOHHBIX CTPYKTYP. METOBI perynupoBaHus
CTPYKTYPHO-MEXaHHYECKIX CBOWCTB AUCIIEPCHBIX CHCTEM HA PA3IMYHBIX CTAAHUAX UX (POPMHUPOBAHMUS.

27. OCHOBHBIE MOHATHS PEOJOTUH. YHPYTrOCTb, BS3KOCTb, MIACTHUYHOCTb. MOJENb YIpyro-BA3KOro Tena
MakcBemia. Penakcanus Hanpsbxkenuid. [lepuon pemaxcanmu. Monens Bsskoymnpyroro tena KenbBuHa. Ympyroe
nocneneiicteue. Monens brarama. [IpenensHoe HampsoxeHue casura. Juddepennnansaas n 3 QekTHBHAS BA3KOCTS.
Peonormueckue cBOWCTBAa CBA3HOIMCIIEPCHBIX cHCTeM. llonHas peonormueckas KpHBas CUCTEM C KOATyISIHOHHBIM
THIIOM KOHTaKTOB. Peonornyeckne cBoicTBa CBOOOJHOIMCIIEPCHBIX CUCTEM. BinsiHMe KOHIEHTpanuy 1 (OpMBbI YaCTHIL
JUCTICPCHOM (ha3bl HA 3aKOHOMEPHOCTH TEUCHUS (3aKOH DUHINTEHHA). AHOMAIUS BSI3KOCTH.

28. OU3MKO-XMMHIUYECKHE SBICHUS B IIporeccax Aedopmanuy H pa3pylieHHs TBEPABIX Tel. Ddext
Pebunnepa.Biusaue npupoas! xuakoit ha3sl Ha IPOYHOCTH U IIACTHYHOCTh TBEPABIX Tel — 3 ekt Peounnepa. Teopust
I'puddurca, ycnoBue caMonpor3BOIbHOTO PACIPOCTPAHSHUS TPEIIMH. BiMsiHUE XMMHYECKOW NMpPUPOABI TBEPIOTO Tela H
Cpensl Ha MPOSIBIICHHUE aICOPOIIMOHHOTO MMOHIDKEHUS IPOYHOCTH. POJTE peanbHON CTPYKTYpHI M BHEIIHHX YCIOBHH B
nposiBIeHNH 3(hGHEeKTOB aacopOIOHHOTO BIUSHUS CPEbl HA MEXaHUYECKHEe CBOMCTBA TBEpABIX Tel. OCHOBHBIE (POPMBI
nposiBiIeHUs 3G QeKTa: N3MEHEHHEe NMPOYHOCTH M IUIACTHYHOCTU KaK CICACTBUE CHIDKEHHS ITOBEPXHOCTHON BHEPrHU

6.4. Kputepuu oneHuBaHUA
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IMepen TeM, Kak MPUCTYHTH K BHIIOJIHEHUIO TA0OPAaTOPHOU pabOoThI, CTYICHT MIPOXOIUT COOECEIOBAHUE, B X0e KOTOPOTO
BBIICHACTCS CTEIICHb OCBEIOMIICHHOCTH CTY/ICHTA O LIeJIH, 33/1a4aX, TEXHIKE O30TTaCHOCTH U MOPSIIKE BHITTOTHEHHS
SKCIEPUMEHTATbHON YacTu 1abopaTopHOil paboThl. B ciyuae ycHenHoro npoxoxaeHus JaHHOTO coOece0BaHus, CTyAEHT
JIOITYCKAETCsl K BBIMOTHEHHIO SKCTIEPUMEHTAIbHON YacTH 1ab0paTOPHOI paboThI; B CIIydae BBISBICHUS B X0J1€
cobeceI0BaHMS HEOCTaTOYHOH OCBEIOMIICHHOCTH CTYICHTA, €My JaeTCs JOTIOJHUTEIFHOE BpeMsI Ha MOJTOTOBKY H
cobecenoBanue noropsierca. [locie BBIONHEHUS 1a00paTOPHOH PabOTHI CTYAEHT BO BHEY4€OHOE BPpEMsi CAaMOCTOSITEIIEHO
oopmiIser oTUeT 1o NpoAENaHHOI 1abopaTOpHON paboTe, KOTOPBIH BKIIIOYAET CIICYIONINE PA3AEIIbl: TUTYIbHBIHN JINCT,
IeTIb, 3a/1a41, 000pYI0BaHHE, [TOCY/a, PEAKTHBBI, ITOPSIOK BEITOIHEHHS PaOOTHI, 00pab0oTKa SKCIIEPHMEHTAIBHBIX TaHHBIX,
BBIBOJIBL. 3aIl[UTa OTYETa BKITIOYAET IPOBEPKY MPABHIBHOCTH O()OPMIICHIS U COZIEP KaHMS OTIETa M YCTHOE coOeceJoBaHNe
[0 KOHTPOJIBHBIM BOIIPOCaM K 1abopaTopHOH paboTe. OTUeT CUMTAEeTCs 3a4TEHHBIM, €CITM OTCYTCTBYIOT 3aMEUYaHUS K €ro
o(opMIIEHHIO U COZIePKaHUIO, B CIIydae HAJIMUIMS 3aMEYaHHUH, CTYICHTY JJaeTcs JOIIOJIHUTENBEHOE BPeMsI Ha UX UCIIPaBIICHUE,
TIOCJIE YETO OTUET CAAeTCs Ha TIOBTOPHYIO MPOBEPKY. 3aINTa OTYETa CYMTACTCS MIPOHICHHOM, ecii B X01e coOece10BaHu
[0 KOHTPOJIBHBIM BOIIPOCAM K 1a00paTOPHOH paboTe CTYICHT JEMOHCTPHPYET MPEICTAaBICHHS O CTPOCHUH U CBOMCTBAX
KOJUIOMIHBIX CUCTEM M MEXaHU3M UX 00pa30BaHUsl, BIIaeeT XUMUYECKHM HayUHBIM S3bIKOM.

Bo BHeaynnTOpHOE BpeMs CTYZICHT CaMOCTOSTENIFHO 0(OPMIIIET CEMECTPOBOE JOMAITHEE 3aJaHIe, KOTOPOE JOJDKHO
BKJIIOUaTh PELICHUE 3aa4. 3aJaHue CAAETCs Ha IPOBEPKY. 3aJaHUE CUUTAETCS 3a4TEHHBIM, €CIIU B HEM CTYJEHT
JEMOHCTPHpPYET yMEHHE IPUMEHATh OCHOBHBIE 3aKOHBI KOJUIOMIHOI U IPOU3BOIUTH HEOOXOAUMBIE XUMUUECKUE PacueThl. B
HPOTHBHOM CITydae 33JaHHe BO3BPAIAETCs CTYAEHTY Ha OPabOTKY, IOCIIE Yero MPOBEPSAETCS ITIOBTOPHO.

Ha uToroBoii aTTecranuu cTyIeHT M0JIy4aeT aBTOMaTHUECKYIO OLIEHKY 3a4TE€HO IPHU BBIITOJIHEHUH BCEX IEPEUUCICHHBIX
YCIIOBUM:

- CTYZICHT BBITIOJIHUJI BCE DKCIIEPUMEHTAJIBHBIC YaCTH BCEX JIAOOPATOPHBIX padoT;

- CTYZIEHT YCTIEITHO CAAJl BCE OTYETHI M MPOIIENT BCE 3alIUTHI IO BCeM J1ab0opaTOpHBIM paboTam;

- CTYZIEHT YCTICIIHO BBIIOJIHUI CEMECTPOBOE JOMAIIIHEE 3a/IaHHeE.

He 3a4TeHO CTYIEHT MOXET MOJTYIHTh IIPU HEBBITIOIHCHUH XOTS OBl OJTHOTO U3 BHIIICTICPEUUCICHHBIX TyHKTOB.

Htoroas arrectanus B popmMe SK3aMeHa.
DK3aMEHaIMOHHBIH OWJIET 10 KOJIOMJHOW XMMHHM BKIIFOUAET [JBA TEOPETUUECKUX BOIPOCA U3 CIHMCKA BOIPOCOB K AK3aMEHY.

Ouenka «oTanuHo». OTBET MOJIHBIN U MPABUIIBHBIN, MaTEpHajl U3JI0KEH B ONPEAEICHHOHN JIOTHYECKON MOCIIe10BaTEIbHOCTH,
XUMHYECKU TPAMOTHBIM S13bIKOM. CTYICHT TOJHOCTBIO OTBETIII Ha JIBA BOIIPOCA, TOCTaBIEHHBIX B OMJIeTe B COOTBETCTBUU C
nporpaMMoit. Hamucan npaBrIbHO Bee HEOOXOAMMbIC YPaBHEHHUS pEaKilvy, yKa3all YCIOBUsA UX npoBeaeHus. CTyaeHT
BJIaJIeeT XUMUYECKOW TEPMHHOJIOTHEH 1 HOMEHKJIATYPOH, yMEeT MPUMEHSTh BaXKHEHIITNE 3aKOHBI U TIOHITHS XUMHUH IS
00BSICHEHHSI KOHKPETHBIX XUMUYECKHX SBICHUH, yMeeT CPaBHUBATh, CONIOCTABIATE U 00001aTh (aKTHL

OHCHKa «XOopomo». OTBeT MOJHBINA 1 l'lpaBPIJ'[BHBIﬁ, HO OOIMyIICHbI HCCYIICCTBCHHBIC OIIMOKY B HAITMCAHUK YpaBHCHHUHN
peaknnu, NCTIPaBJIICHHBIC 10 Tp€6OBaHI/IIO TIIperoaaBaTeA.

OHeHKa «YHOOBJICTBOPUTECIIBHO». CTyZ[CHT OTBETHUJI HAa BCE€ TCOPCTUYCCKUE BOIIPOCHI, HO ITPHU 3TOM AOITyIICHA CYIIICCTBCHHAA
OIINOKA UJIH OTBET HE ITOJIHBIH.

OL[CHKa «HCYAOBJICTBOPUTECIBHO». CTyZ[CHT He OTBETUJI Ha 00a TCOPETUYCCKUX BOIIpOCa, HE BIIAACCT XUMHYECKOU
TepMHHOJTOFHeﬁ u HOMGHKJ’IaTypOﬁ, A0IIyCKacT rpy61,le OIIMOKM B NCTOJIKOBAHHH U yl'IOTpe6J'[eHI/II/I XUMHYCCKHUX IMOHATHH.

7. YHEBHO-METOJNYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi uTEpaTypa

ABTOpBI, 3ariaBsue W3parenserBo, Pecypc
JI1.1 |Jlepenora O. B., OCHOBHBIE TIOHATHUS U ONPENEICHUS JUCIUIUINH « Du3ndeckas HBanoso : 9BC
Hemmiera M. I1., xumus» 1 «KosumonaHast XuMus: yaeOHoe mocoone UIrxTy, 2017
Bamypun A. C. (https://e.lanbook.com/book/107402)
JI1.2 | ©punpuxcoepr . A. | Kypc KonmouaHoH XUMUH: yaeOHUK IS By30B CII6. [u op.]:
Jlans, 2010

7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA

ABTODBI, | 3arnaBue | W3znatenscTBoO, | Pecypc
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | Cyxapes 0. U., [ITymMOBBIE yIbCAIIMK B OKCUTHIIPATHBIX cUcTeMax: MoHorpadus | UemsiOnHCK:
MapxkoB b. A. W3narenscTBO
UYensiOuHCcKoro
TOCYIapCTBEHHOT
O YHUBEpCHTETA,
2012
JI2.2 |ykun E. 1., Konnonanas xumus: yueOHUK 11 OaKaiaBpoB Mockaa: FOpaiir,
[Tepuos A. B., 2012
Awmenuna E. A.
JI2.3 | Cyxapes IO. 1. Omnrtuyueckre CBONCTBA TeIeBBIX OKCUTHIPATOB M UX KaYCTHKU: YensaOUHCK : 3bC
TEKCTHBI JICKIIUK W3paTenbcTBO
(http://library.csu.ru/rbooks2/view2? YemstOuHCKOTO
code=local/007773/suharevyi) TOCYyIapCTBEHHOT
0 YHUBEpCHTETA,
2014
7.1.3. MeToanueckue pa3padoTku
ABTODBHIL, 3arnaBue UznatensctBo, | Pecypc
JI3.1 | Ky3nenona E. B., JlaGopaTopHBIl PAKTUKYM 10 KOJUIOUJHON XUMUHU YenssOMHCK : 9BC
Kosanés U. H., (http://library.csu.ru/rbooks2/view2?code=local/007964/007964) | N3maTenbcTBO
Tumymxos I1. B. YensabuHCKOTO
rOCYIapCTBEHHOT
0 YHHBEPCHTETA,
2022
7.2. Ilepeuens pecypcoB HHGOPMALHOHHO-Te1eKOMMYHUKAIIUOHHOI ceTu "UHTepHeT"
D1 | Jlanb [OnekTpoHHBIH pecypc] : anekTpoHHO-0nbIHoTeuHas cucrema (ObC) / m3matenscrBo Jlans. — URL:
http://e.lanbook.com/
92 |IOpaiit [DnexTpoHHsI pecypc] : anekTpoHHO-0ubnmnoreunas cucrema (3bC) / u3garensctso HOpaiit. — URL:
https://biblio-online.ru
93 | Znanium.com [DIeKTPOHHBIN pecypc] : a1eKTpoHHO-0nOmoTeuHas cucteMa (OBC) / HayuHo-u3aaTenbCKuil eHTp
NH®PA-M. — URL: http://znanium.com/.
94 | eLIBRARY.RU [OnekrpoHHbI# pecype] : anekTpoHHas oubnuoreka / Hayd. anextpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.
95 |HauuonanbHas snekrponHast oudnuoreka (HOB) [DnekTpoHHbIN pecype] : 00beIMHEHHBIN 3JIEKTPOHHBIN KaTalor
(OHIOB POCCHICKIX
oubmmoTek : cait. — URL: http://H36.pod.

7.3 Ilepedyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyeHune

MS Office365

LMS Moodle

7.3.2 lIpodeccuonanbHbie 6a3bl AAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CHCTEMbI

1. Hayunast anextponnas 6ubnmmoreka eLIBRARY .RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayunas
3NIEKTPOHHAs OnbIHoTeKa : caiT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexkxum nocryma: amst 3apeructpup.
noJp30BatTene. — TEKCT : 3J1eKTPOHHBIN.

2. HammonaneHas anextponnas 6udmuoreka (HOB) (https://rusneb.ru/) HammonansHast anekTpoHHast OuOIHOTEKA
(HOB) : 00beauHEeHHBIH 2IEKTPOHHBIN KaTanor GOoHI0B poccuiickux Oubnuorek : caT. — URL: http://H36.pd. — Pexum
JIOCTYTIA: U3 YATABHBIX 3a710B Oubmotekn Yenl'Y. — TeKcT : 37eKTPOHHBIH.

3. Ipesunentckas oudanoteka (https://www. prhb ru/) Tlpesunentckas GHOIMOTEKA : DIEKTPOHHAS HALMOHAIbHAS
6ubmuotexa : caiir / ®IBY Ipesuaentckas 6ubmuoreka umenn b. H. Enbiuna. — CankrllerepGypr, 2009 — . — URL:
https://www.prlib.ru/. — TekcT : 31€KTpOHHBII.

4, Web of Science (https://apps.webofknowledge.com) Web of Science : MmynmbTunciuminHapHaas pedepaTnBHas
6a3za mannbix / kommanust Thomson Reuters. — Pexxum moctyna: muist 3apeructpup. nmonb3oBateneid Yenl'Y. — Teker :
3JIEKTPOHHBIH.
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S. Scopus (https://www.scopus.com) Scopus : pedheparuBHas 6a3a nannbix / Elsevier BV. — URL:

http://www.scopus.com/. — SI3. anra. — Pexxum noctymna: s 3apeructpup. nons3opareneit Yenl'Y. — TekcT : 31eKTpOHHBII.

6. DIIeKTPOHHBIH KaTajor HaydHoi Oubmmorexn Yenl'V [DnexTpoHHSIH pecypce] : 6a3a nannbx / Yens6. roc. yH-T. —

Yensbunck, 1992.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIIUITIJIMHBI (MOJY JISA)

Jiis peanu3anuy TUCIUTUTMHBI UCIIONB3YIOTCS YAeOHbIE ayAUTOPUH JUISI TIPOBENICHUS 3aHATHI JISKITUOHHOTO THIIA, 3aHATHH
CEMHHApPCKOI'0 TUIA, TPYIIOBLIX U MHAWBUIYaJIbHBIX KOHCYJIBTALIMM, TEKYLLIETO KOHTPOJISA U IPOMEKYTOUYHOU aTTeCTalluu, a

TaKKe MOMEIICHUS JIJI1 CAaMOCTOSITEILHOU pa60TLI.

VueOHbIe AyAUTOPUHN YKOMIIJICKTOBAHbBI CHCI_II/IaHI/ISI/IPOBaHHOﬁ MeOeIbI0 M TEXHUICCKUMU CpeacTrBaMu O6y‘{€HI/IH.

Jlns mpoBeeHust 3aHATUI TEKIIMOHHOTO THIIA IIPEATIAraloTcs HabOps! 1eMOHCTPAIIMOHHOTO 000pYyIOBaHHS U ydeOHO-

HaIISIHBIX TOCOOMH (AEMOHCTPAIlOHHBIA Ha0op aTOMOB, Tabiuiia MeHneneea, TabJInIa pacCTBOPIMOCTH,
AJIEKTPOXUMHUYECKHIH PSIJT HAIPSDKEHUST METAIIIIOB)

[TomemeHus 1st CaMOCTOSTEILHOM pa6OTLI 06yqa}01u1/1xc;{ OCHaIICHBI KOMHBIOTCpHOﬁ TEXHUKOH ¢ TTOAKIIOYCHUEM K CETH

"UaTepHeT" 1 00ecreueHHEM JIOCTYIA B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPeTy YHUBEPCUTETA.

1. YuyeOnas ayauTOpHud AJid IPOBCACHUS 3aHATUH JICKIHMOHHOT'O THIIA.

OcHoBHOe 00opyoBanue: yueOHass MeOelb, JOCKa ydeHUYecKast 0ObIYHasl, HACTCHHAs!, yI€OHO-HATIIAAHBIE TTOCOOHS
(ITepnoamueckas tadbnuma 1. Menneneea, MynsTUMeAnitHAS IPE3EHTAINSA), MyJIbTUMEINIHOE HHTEPAaKTHBHOE

00opyaoBaHMe: MYIbTUMEIUHHBII IPOEKTOP, IKPAH C INEKTPOIPUBOIOM, aKyCTHUECKAsl CUCTEMA

2. Y4eOHbIe ayAUTOPHH [UIS IPOBENICHUS 3aHATHI CEMUHAPCKOTO THIIA, IS TPOBEICHHS TPYIIIOBBIX KOHCYIbTAIHH,

UHIMBUAYaJIbHBIX KOHCYJIbTALMMU, U1 TEKYLIETO KOHTPOJIS U IIPOMEKYTOUHON aTTeCTalul

2.1 JTabopatopus Ne 301 (454000, Yensbunckas o611, T. YensbuHck, y1. Monogorsapaeies, 70-0)

OcHoBHOE 000opynoBaHue: yueOHas MeOeb, KOMIBIOTED, TOCKa YIeHIUeCKas OObIYHAs, HACTCHHAS. BECHI TabopaTopHEIE
Ba13-1100, poTtometp khk-3-01, Becsl htr-80e, komopumeTp poTozaekTpruueckuil Kpk-2mil, mkad cymmiabHbli me-80-01, pH
-MeTp pH-150Mu, akBagucTHILIATOP 13-4, Oans ut-4308e BomsHas ulab, Becsl TabopaTtopHbie rocMeTp BiATI-1 100, 1retikep

MequnuHCKni s-3.021, anekTpormTka crekiaokepamudeckas "kBapn'(1 komd.), MydensHas meub, MM IUTHTKA

aNeKTpUdecKas ManorabapurHas (2mr).

[porpammuoe obecrieuenne: MS Windows XP Professional SP2 mis BY30B. JlunieHsun 6eccpodHbie.

IMaptus Ne PC545926 ot 20.12.2007T.

MS Office 2007. JIutien3uu 6eccpounsie. JIunensus Ne 44664774 ot 09.04.2008r.

2.2 Aynuropwus sl IPOBEICHHS 3aHATHI CEMHHAPCKOTO TUIIA

OcHoBHOE 00opynoBaHue: yueOHast Mebenb, 10cKa ydeHHYecKasi 0ObIUHas, HACTeHHasl, MyJIbTUMEANHHOE HHTEPAKTUBHOE

000opyIOBaHHE: MYTBTHMEIUHHBII TPOCKTOP, IKPAH C NEKTPOIIPUBOJIOM, aKyCTHUECKAs CUCTEMA.

3. [TomMerieHue A1 CAMOCTOSTENLHOM PabOTHI

3.1 Yuransuselii 3am Ne 1

OcHoBHOe obopynoBanue: KommuecTBo nocagodssx MecT — 50. 5 IepCcOHANBHBIX KOMIBIOTEPOB € MIOAKIIOYEHUEM B CETh

«HTepHeT», HeorpanndeHHbIH noctyn k OBC u b]I. Yuebnas me6enb, KOHAULHUOHED.

[Iporpammuoe obecniedenue: Microsoft Windows 10 Pro. (JIunensuu 6eccpounsie. JJoroop Ne AD-223/28/18)

Microsoft Office 2016 Pro (JIuuensuu 6eccpounsie. Jlo-roop Ne AD-223/28/18)

Koncynpsrantllmoc (Cormamenne o corpyaangectse Ne 31 ot 20.05.2003 ¢ pernoHansHbIM HHOOPMAITHOHHBIM IIEHTPOM

00LIepOCCHIICKOM CeTH paclpoCTpaHeHHs PAaBOBOK MH(OpMAIIK)

ITO «AnTuBupyc Kacnepckoroy» (JIunensuonnsrit goro-sop Ne 1013/K-2773 ot 11.12.2018r.)

3.2. IdopmarmoHHo-0n0morpaduaecknii oTaen

OcHOBHOE 000pyIOBaHHUE: KOIMYECTBO ITOCATOIHBIX MeCT — 24. YueOHas Mebens, 7 MepCOHATBHBIX KOMITBIOTEPOB C

HNOJKIIOYeHUEM B ceTh «HTepHET», HeorpaHuueHHsbI fqoctyn kK ObC u BJI.

IMporpammHuoe obecrieuenne: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO ILIEHTP)

18.02.10. Homep nunensuu 46536280)

Microsoft Windows Professional 7 Russian Academic OPEN No Level (Jorosop Ne AD-61/10)

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (JoroBop Ne AD-23/12, Homep

nunen3un 60411804)
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Koncynsrantllmoc (Cormamenwne o corpyaandgectse Ne 31 ot 20.05.2003 ¢ pernonansHbIM HHOOPMATHOHHBIM IICHTPOM
00IIepOCCUICKOH CeTH pacpocTpaHEeHHs IPaBOBOH HH(OPMAIIIH)

HO3B (dorosop Ne 101/H3B/2810 ot 20.02.2018)

ITO «AnTuBupyc Kacnepckoroy» (JInnensuonnsrit gorosop Ne 1013/K-2773 ot 11.12.2018r.)

3.3 Ayauropus U CAMOCTOATEITLHON paboThI

OcHOBHOE 000pyJOBaHHE: CIEHAIN3HPOBAHHAS SPrOHOMHUYIHASE MeOEIb ISl paObOThI 32 KOMIIBIOTEPOM.
ABTOMaTH3MpOBaHHBIC paboune MecTa Ha 11 oOydarommxcs, | npermonasarens. 12 [1K ¢ muieH3HOHHBIM IPOTPaMMHBIM
obecrieuenneM. MaranTHo-mMapkepHas gocka. Matepakrtusras gocka SMARTBoard 660 auaronans 647/162/6¢m. IIpoexTop
INFOCUS IN 36. Akycruueckast cucrema 2.0 Sven SPS-678.

IMporpammuoe obecrieuenue: MS Windows XP Professional SP2 g BY3os. JIunensun 6eccpouHsle.

IMaprus Ne PC545926 ot 20.12.2007T.

MS Office 2007. JIutien3uu 6eccpounsie. JInnensus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JIutien3nu 6eccpodHsbie.

JInnensus Ne 48382516 ot 10.11.2010r.

MS Office 2010. JIutiensuu 6eccpounbie. JInnensus Ne 48382516 ot 10.11.2010r.

MS Windows 10. JIuuensuu 6eccpouHble.

I'oc. Kontpakt Ne AD-44/57/18 ot 30.10.2018r.

MS Office 2016. JIutniensun 6eccpounsie. 'oc. Konrpakr Ne AD-44/57/18 ot 30.10.2018r.

9. METOIUYECKHUE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

K coBpeMeHHOMY BBIITYCKHUKY O0IIECTBO NMPEAbSBISCT IIMPOKHI IIepedeHb TpeOOBaHMH, cpeid KOTOPBIX 0co00e 3HaYCHHE
MMeeT HaJIM4YKe Y BHITYCKHUKOB HAaBBIKOB M YMEHHH CAMOCTOSATEIBHO MOTYYaTh 3HAHUS U3 PA3JIMYHBIX HCTOYHHKOB
nH(pOpMaNNY, CHCTEMAaTH3NPOBATh U aHAT3UPOBATH HOIyIeHHYIO HH(opMaIio. DopMUPOBAHIE TAKOTO YMEHHS
MPOUCXOJTUT B TEUEHUE BCETO MEPHOAa OOYdEeHHs Yepe3 MOArOTOBKY K JaOOpaTOPHBIM, CEMHHAPCKUM, IPAKTUYECKUM
3aHATHAM. [IpH 3TOM camocTosITenbHAs paboTa CTyAEHTa UTPaeT BasKHYIO POJIb B X0/ Beero yueOHoro nponecca. [pu
M3ydeHUH IUCIAIUIMHBI OCHOBHYIO JIOJIO OTBOAMMOTO Ha CAMOCTOSITENIFHYIO pa00Ty BpeMeHH 3aHUMaeT padora ¢
KOHCTIEKTOM JIEKLIUH, y4eOHUKaMH, YIEOHBIMH MTOCOOUSMHU U METOANIECKUMHE YKa3aHUSMH. A TIOTOMY CTy/I€HTaM
HEo0X0IMMO ONTHMAJILHO UCIONIB30BaTh BPEMEHSI, OTBEICHHOE Ha CAMOCTOSTENBHYIO paboTy.

IenecooOpa3HO MOCBSMIATE 10 MOTydaca B A€Hb H3YUCHUIO KOHCIIEKTA JICKIIUX B TOT K€ JE€Hb MOCIIE JICKIINH U 32 JICHb
nepen nekuueid. TeopeTnueckuil MaTepual U3ydaTh B TEUCHUE HEAEIH A0 2 4acOB, @ TOTOBUTHLCS K IPAKTHYECKOMY 3aHSATHIO
10 JUCLIUITINHE 10 1.5 yacos.

JI7st JTyd1Iero u MoJHOTO YCBOGHMS MaTepHana ydeOHOH ANCIIUIUINHBI PEKOMEHYeTCsI HCIIO0JIb30BaTh METOJMIECKUE
YKa3aHWS ¥ MaTepHAITBI 110 YIeOHOW TUCIIUIIINHE, TEKCTHI JIEKIHH, a TAKKe JICKTPOHHBIE PECYPCHI, IMEIOIINECS B CHCTEME
OBC, mocTym K KOTOPEIM 00ECIedeH B UNTATBHBIX 3a/1aX yHUBEpCUTeTa. TeopeTHuecKuil MaTepual Kypca CTaHOBHTCS Ooutee
HOHSTHBIM, €CJIU JOIIOJIHUTENBHO CTYACHTOM N3Y4aloTCsi KHUTH, YYEOHHUKH 110 JaHHOW ydeOHoi auciumiune. [Tone3no
HCITONIb30BaTh HECKOJIBKO YIEOHNKOB, PEKOMEHIOBAaHHBIX MPEIIOIaBaTeNIeM.

IMpn n3ydeHnn XUMHUYECKUX AUCIUILUTIH HACTOATEIBHO PEKOMEH/YETCS «HE 3aydHBaTh» MaTepHal, a JOOUThCS
MaKCHMAalbHOTO IOHUMAaHUs U3ydaeMOil TeMbl AUCHUILTUHEL [Ipy H3ydeHnH TEOpEeTHUECKOTo MaTeprana HeoOX0aUMO
MHOTOKpPAaTHO IHCaTh Ha YePHOBUKE (HOPMYJIbI, pEaKIMU U rPaUKH 10 TOJHOTO UX 3aIIOMUHAHHMS.

B ciysae npuMeHeHus Tpu 00ydeHUH AUCIUATUTMHEL YJIEKTPOHHOTO 00Y4IEHUS, TUCTaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOIIeHHE 00YJarOMUXCsI U IPEHOAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEaIbHOTO BpeMeHH (OHNANH-IeKIUN
(BeOMHAPBI), 4aThl, BUICO-KOH(EPEHINH 1 Ap.) WK OTJIOKEHHOTO BpeMEHH (CucTeMa JMCTaHIMOHHOTo 00y4ennst Moodle,
MS Office365, Gopymsl, 37eKTpOHHAS ITOYTA U IP.).

Bosbiryro uacTs BpeMEHH 00ydatonuecs CaMOCTOSTENbHO PaboTAIOT ¢ yaeOHO-METOANIECKIMH MaTepruanaMu. CTyaeHTHI
UMEIOT BO3MOXKHOCTh KOHCYIIbTHPOBATHCS € MIPENoAaBaTeIeM 110 BCEM BOIIPOCaM, BOSHUKAOIUM B X0J€ CAMOCTOSATEIbHON
PabOTHI TOCPEACTBOM 3JIEKTPOHHOH MOYTHI, COIMAIBHBIX CETEH H T.II.

Joctyn oOydarormerocst K y4eOHBIM pecypcaM B pexXnMe OTJIOKEHHOTO BPEMEHH, CAMOCTOSATEIbHON pabOoTHI
OCYIIECTBIISICTCS Yepe3 ceTb IHTepHeT B yTOOHOM JJIS HEro MecTe, BpEMEHH U TeMIIe.

ITpu 0Oy4eHny U1l ¢ OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI JJICKTPOHHOE 00y4eHHUE, TUCTAaHIIMOHHBIC
00pazoBaTenbHBIE TEXHOJIOTHH MPEIyCMaTPHBAIOT BOSMOXXHOCT IIpHeMa-Tiepeiadi HH(POPMAIUX B JOCTYITHBIX IUIS HUX
topmax.

Peanu3anust qUCHUILIUHBI C TPUMEHEHUEM 3JIEKTPOHHOTO 00ydeH s, TUCTaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHUI (1anee
— 20, 1OT) ocymecTsisercst Ha OCHOBaHHH «I10JT0’KeHHS O peanu3aniy OCHOBHBIX U JIOMOJHUTEIBHBIX 00pa30BaTEIbHBIX
MpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00yUeHNS M INCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI B (heepaaIbHOM
TOCYIapCTBEHHOM OIOKETHOM 00pa30BaTEIbHOM YUPEXICHUH BBICIIETO 00pa3oBaHus «HeIsI0MHCKUH rocynapCcTBEHHbIH
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yHHBepCcHUTEeTY, «I10707KeHNs 0 TOpsAAKE 3aUeTa 0OYJIAONIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTEIbHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'60Y BO «Uenl V» pe3ynbTaToB 0CBOSHHUS B OPraHU3aLUAIX, OCYIIECTBISIOMNX
00pa30BaTeNbHYIO NEATENLHOCTD, YI€OHBIX IIPEIMETOB, KYPCOB, JUCUUILINH (MOJYyIeil), IPaKTHK, JOTOIHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM) ITOCPEIICTBOM JIEKTPOHHON MH(POpMaImonHo-00pa3oBatenbHOl cpensl PTBOY BO
«Uenl'Y». B uckmoanTenpHbIX Cirydasx ((Gopc-Maxkop U T.I1.) IPU peann3anuy 00pa30BaTeNbHON IESTETLHOCTH C
npumMenerreM 30, JJOT Moryr npuMeHsTh KOMIIOHEHTBI, He BXOJSIINE B IIEPEUCHb IIEKTPOHHOH HH(POPMaMOHHO-
00pazoBaTeNbHOM CperbL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JUCIIMITJINHBI OBYYAIOHNIUMHUCH C
HWHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTSAMMU 31O0POBbSA

OcBoeHUE AUCLUILTMHBI MHBAIUAAMH U JHLIAMU C OTPAaHMYEHHBIMU BO3MOXKHOCTSMH 370POBbs OCYIIECTBIISETCS C
WCIIONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKMX CPEACTB M TOJO0 WHGOPMAIMOHHBIX TEXHOJOTHH, IPETOCTaBIIEMBIX
PecypcHBIM y4eOHO-METOJMYECKUM LEHTPOM IO OOY4EHHIO MHBATHUIOB U JIUI C OTPAaHUYECHHBIMU BO3MOXKHOCTSMH 30pPOBbS
UenI'Y o 3anpocy oOyuatorerocs.

1. MoOunnbHBIE cHelaIbHbIe TEXHUYECKHE CPENCTBA JUIS JIMIl ¢ HAPYIICHUSMH 3pEHHS: MTOPTATHBHBIA KOMIIBIOTED
¢ BBOJOM/BBIBOZIOM mpudToM Bpaiins c¢ cuaresaropom peun «ElBraile-W14J G2»; HOyrOykm ¢ mporpaMMHON 3KpaHHOTO
noctyna NVDA; sneKTpoHHBIE YBEIHUYUTENIH Ui YAAJIEHHOTO MPOCMOTpA; BUACOYBEIUYHUTENN MOPTATUBHBIC; TH(IOIMIIEEp;
IUPPOBBIC TUKTO(DOHBI.

2. MoOunbHBIE CHEIMaIbHBIE TEXHHYECKHE CPENCTBA JUIA JIMII C HApYIMICHHSAMH CIyXa: CHCTeMa CBOOOIHOTO
3ByKOBOTO IIOJISI CO BCTPOCHHOH coBMecTHMOCTBIO ¢ FM-ycrpoiicTBamm; panuokiaccel «ConeT-PCM» ¢ mepemaTdmkom,
3ayIIHBIM HMHIYKTOPOM U WHIYKIIMOHHOHM meTiei; cucreMa HMHGOPMAIMOHHAS Ul clabochbllamux nepeHocHas «Mcrox»
A2 cO BCTPOCHHBIM IUICEPOM — 3BYKOBBIM HH(OPMATOPOM; IOKYMECHT-KaMepa; INPOTpaMMHpPYEMBIC CITyXOBBIC aIlnaparsl
WHIIBHIYATEHOTO MTOJIb30BaHHS.

3. AccucTtuBHblE HMH(OPMAIMOHHBIE TEXHOJIOTHUH: NPOTpaMMHOE OOecleueHHe JKPaHHOTO JOCTyla € CHHTE30M
peun NVDA; mnporpaMmbl 3KpaHHOTO YBEIMYEHHMS; HPOrpaMMbl PEYEBOTO CHHTE3a [UIsi KOMIIBIOTEPOB M HOYTOYKOB;
MPOTpaMMBI PEUEBOTO CHHTE3a JJIsI MOOMIIBHBIX YCTPOMCTB; SKpaHHAs KJIABHATYpa; SKpaHHAs JIyIIa.

ITpu HEeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYIICHUSIMU 3pEHHS Ha pabdodnmx MecTaxX AT HMPOBEACHMS MPAKTUYECKUX WU
1a00paTOPHBIX 3aHATHH yCTAHABIMBACTCS CIELUAlbHOE MpPOrpaMMHOE obecredeHrne (IporpaMMa peueBOd HaBHTaIlUU
NVDA, peueBble CUHTE3aTOPbI, SKPAHHBIE JIYIIbI).

B yueOuble aymmTopnu oOecmedmBaeTcsi OCCHPENSTCTBEHHBIM AOCTYN IS OOYJAIONMXCS WHBAIHIOB M OOYJAIOmUXCS C
OTpaHUYEHHBIMU BO3MOJKHOCTSIMH 3J0pOBbsl. B Kaxqoi ayguropuu, rie oOydaroTcsi HMHBAIUABI U JIMIA C OTPAaHUYEHHBIMU
BO3MOXKHOCTSMH  3/I0POBbSI, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KONMYECTBO MECT [JIsi OOYJaIOIUXCA C y4eTOM
HapYIICHUH UX 310POBBS.

Jlis ocBOEHHS MUCHUIIIMHBI MHBAJIHIAM M JIHLIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBbSl MPENOCTABISECTCS AOCTYI K
MEYaTHBIM HCTOYHMKAM, UMEIOMIMMCS B HayuHOH Oubmuoreke Uenl'Y, ¢ NMOMOIIBIO CHEHHANIBbHBIX TEXHUYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM HCTOYHHKAM, IPEJCTaBICHHBIM B (hOpMe IJIEKTPOHHOTO JOKYMEHTa B (hOHJAE HAydHOH OMONMOTEKH
Yenl'Y wmnm 3neKTpOHHO-OMOIMOTEYHBIX CHCTEMax, C IOMOIIBIO CIICIMANBHBIX TEXHHYECKHMX M IIPOTPAMMHBIX CPEICTB
(paboyee MecTO I HE3PAYETO IMOJIb30BATENs ¢ MPOrPaMMHBIM OOecreueHHeM SKPaHHOTO IOCTYyMa ¢ cuHTe30M peun NVDA,
pabouee MECTO C KOMIIBIOTEPHBIM pOJulepoM M KiaBuatypoil Clevy ¢ OONBIIMMM KHONKAMH M C Pa3felSIoOleH KIIaBHIIN
HaKJIaJIKOM).

Y4ebHO-MEeTOAUYIECKHEe MaTepHanbl Uil OOyJaromuxcss W3 YHCIa HHBAIMAOB WM JIHI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH
37I0pOBBSI IPEJOCTABILIIOTCS B popMax, afalTHPOBAHHBIX K OTPAHMYEHHUSAM UX 30POBbSl U BOCHPHUATHS HHPOPMALIIH:

Jnst I ¢ HapyIIeHHsSIMHU 3pSHUS:

- B IEYaTHOH (hopMe yBENMIECHHBIM HIPUPTOM,

- B (hopMe INIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B meqatHo# popme mpudpTom Bpaitis.

JUnist v ¢ HapyIIeHHsIMH CITyXa!

- B meyaTHo opme,

- B (hOpMe IIIEKTPOHHOTO JJOKYMEHTA.

Jlnist I ¢ HapyIIeHHsSIMHE OTIOPHO-/IBUTATEIFHOTO amllapara;

- B Ie4aTHOH opme,

- B (popMe 3NIEKTPOHHOTO JOKYMEHTA,

- B opme ayauodaiina.

JlaHHBIH IepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTA O0YIaIOMIIXCH.

Jlns MHBaNUAOB M JHI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMM 3J0POBbSl OCBOEHHE AUCLUILIMHBI MOXET ObITh YaCTHUYHO HIIH
TIOJTHOCTBIO OCYIIECTBICHO C HCIOJNB30BAHHEM AHMCTAHIIMOHHBIX 00pa3zoBaTenmbHBIX TexHoioruid (Moodle, Adobe Connect
Pro n mmp.).

B ocBoeHHMM [UCIMIUIMHBI HMHBaIMAaMH M JIMIAMU C OTFPAHHYCHHBIMH BO3MOXHOCTSIMU 3I0POBbS HCIIOIb3YeTcs

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pa6ouas nporpamma aucuuruinebl "KommonnHas XuMust" Mo HalipaBiIeHHUIO TOATOTOBKH (cnenuansHoctr) 04.03.01

cTp. 16
"Xumus" HanpaBIIeHHOCTH (MPOQHITI0) AHATUTHYECKAs XUMHUS 1 XuMU4deckas skcrieptiza @IBOY BO «Uenl'Vy» p

WHIUBHOyanbHass pabora. [lox wWHAmMBHOyanpHOW paboToif ToapasymeBaeTcs 1Be (OPMBI  B3aMMOJCHCTBHS  C
mpenojaBaTeleM: HWHIUBUAyanbHash ydeOHas paboTa (KOHCYAbTAalMH), T.€. JJONOJHUTENFHOE pa3zbsiCHEHHE Y4eOHOTO
MaTepuana M YIIyOJeHHOE H3yd4eHHe MaTepuana ¢ TeMH OOydalomMMHCS, KOTOpBIE B OSTOM 3aMHTEPECOBAHbI, U
WHIVBHIyalbHas BOCIUTATeNbHAs pabora. VIHAWBHIyambHBIE KOHCYIBTAIMHM HAIPaBICHBl HA MHAWBHIYATH3alHI0 OOYdCHUS
U YCTaHOBJICHHIO BOCIIUTATEIBHOTO KOHTaKTa MEXAY INpernojaBaTelieM M OOydJaromMMCs HHBATHAOM WM OOydarommmcs ¢
OrpaHUYEHHBIMU BO3MOKHOCTSIMU 310POBBSI.

IMpn mpoBemeHUM TPOIEAYPHl OLCHUBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIHI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
370POBBSI TI0 TUCHHUIUIMHE OOECIEYMBACTCS BBIIOJIHEHHE CIICAYIOMNX JOIONHUTENBHBIX TPeOOBaHMI B 3aBHCHMOCTH OT
WHAWBUAYATbHBIX 0COOCHHOCTEH, 00yJatomuxcs:

a) MHCTPYKLIHUS 10 TIOPSIKY IPOBEACHUS NPOLEAYphl OLCHUBAHWS IPENOCTABISETCs B HOCTYMHOW ¢opme (ycTHO, B
MICEMEHHOI hopMe, B TICEMEHHOH (opme mpudTom bpaiins, ycTHO ¢ HCIIONIB30BaHUEM YCIYT CYpIOIIePEBOTINKA);

6) noctymHas (opma MpesoCTaBICHNS 3aJaHUH OIEHOYHBIX CPEACTB (B IMeYaTHOH (opme, B medaTHOH (opMe yBETMIEHHBIM
mpudroM, B neyaTHol QGopme mpudrom bpaiins, B opMe 3IEKTPOHHOTO OKyMEHTa, 3aJaHus 3a4UTBHIBAIOTCSl aCCHCTEHTOM,
3aJaHUs TPETOCTABIITIOTCS C UCTIOIB30BAaHUEM CYpIOTIEPEBOa);

B) goctynmHas ¢opMma MpedoCTaBlIeHHs OTBETOB Ha 3afaHus (MMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIBIOTEDE,
HNHCbMEHHO mpudToM bpaiins, ¢ HCIONb30BaHUEM YCIIYT ACCUCTEHTA, YCTHO).

ITpu mpoBemeHNM NpoLENYpbl OLEHUBAHUS PE3YNbTATOB OOy4EHHS HHBANKMAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3II0POBBS TIPEYCMATPHUBACTCS HCIOIB30BAHNE TEXHHUYECKHX CPEACTB, HEOOXOMMMBIX MM B CBS3M C WX WHANBHIYaJIbHBIMHU
0COOCHHOCTSIMU. DTH CpPEACTBAa MOTYT OBITH mpemocraBieHbl YenlY wiam MOTYT HCIONIB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpeactea. Ilpu HEoOXoAMMOCTM HHBaIMAAM U JHMIAM C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 3J0POBBSI INPENOCTaBIIAETCS
JIOTIOJTHATEIBHOE BpeMs IS TMOATOTOBKM OTBETa HAa 3aJaHWs, NpOLeAypa OICHWBAHHS pE3YAbTATOB OOyJeHHS II0
JUICIIUIUIMHE MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.

IMpoBeneHne mnpouexypsl OIEHHBAHHUS pPE3yIbTaTOB OOydeHHMS WHBAIUIOB U JHI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3J0POBbsI JOIYCKAETCsI C UCTIOJIB30BaHHEM JHCTAHIOHHBIX 00pa30BaTENbHBIX TEXHOIOTH.

© ®I'BOY BO «Henl'V»




04.03.01 Xumus

AHaJIMTHYeCKas XUMHS M XMMHYECKasi IKCIIePTH3a
Kosutonpnas xumust

roa HaOopa 2024

ouyHasi popma o0yueHHs

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 21.02.24 A.A. CanamaToB
Y4eHBIM COBETOM XUMHUYECKOTO (PaKyIIbTETa

ITporoxon 3aceganus Ne 7 ot 09.02.2024

[Ipencenarens YdeHoro coBera

XUMHYECKOTO (haKyapTeTa COITIaCOBAaHO B. A. Bypmuctpos
3acenanuem kadeapbl XUMUH TBEPAOTO TeJIa U HAHOMPOLIECCOB

ITporoxon 3aceganus Ne 5 ot 24.01.2024

3aBenyromui kapenpoi COIIaCOBaHO E.A. benas

ABTOD (COCTaBUTEIIH) Kysnenona E.B.

CTpykTypa pa6oueii mporpaMMmbl cO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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