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1. HEJIX OCBOEHUA JUCHUITINHBI

[esnpio npenogaBaHus JUCUUIUINHBI SBISETCS (POPMUPOBAHUE Y CTYIEHTOB IIPABHJILHOTO MPEICTABICHUS O KOJUIOMIHO-
XMMHYECKUX IPOIIECCax, CBOMCTBAX AUCIEPCHBIX CHCTEM M OBEPXHOCTHBIX SIBICHUSX. BBISBIISATH OCOObIE CBOWCTBA BEIIECTB U
MaTepuanoB, 00yCIOBICHHBIE HX TUCIEPCHBIM CTPOCHHEM.

PeSyJ'H)TaTLI 06y‘IeHI/I$I IO JUCHUIIIMHE HAIIPABJICHBI HA JOCTHXXCHUE NHIUKATOPOB KOMHeTeHHHfIZ

yYMeEET UCHOIb30BaTh 3HAHUSA TEOPETUUECKUX OCHOB (DM3UKU U MAaTEMATUKU JUIsl IJIAHUPOBAHUS XUMUYECKOIO SKCIIEPUMEHTA,
00paboTKU U UHTEPIPETUPOBAHMUS IOTYUEHHBIX pe3yabTaToB (OIIK-4-2);

3azLaqu?1 npernoaaBaHust JUCHUIIINHBI ABJISICTCS (l)OpMI/IpoBaHI/Ie Y CTYACHTOB IPAaBHUJIBHOT'O NIPEACTABICHUS O KOJIJIOUAHO-
XUMHUYCCKHUX IIponeccax, CBOMCTBax JAUCIICPCHBIX CUCTEM U NOBECPXHOCTHBIX SABJICHUX.

2. MECTO JUCHHIIJIMHBI B CTPYKTYPE OIIOII

uxn (pa3nen) OITOIT: b1.0.1.09

2.1 TpeGoBaHus K IpeIBAPHUTEILHOI NOAr0TOBKE 00y4aI0LIerocs:

AHauTHIeCcKast XUMUs

OpraHquCKaﬂ XUMUA

Dduznueckas Xumus

OO61as ¥ HeopraHuYecKast XUMUs

2.2 IucuMIJIMHBI M IPAKTHKH, 1151 KOTOPBIX 0CBOEHHE AAHHOMH TUCHMIUINHBI (MOYJ151) HE00X0AMMO KaK NpealiecTBYIoee:

\

OCHOBBI XHMHH TBEPAOTO TCJIa

CemuHap 1o 6M0OpraHUIECKON XUMUH

XUMHYECKast TEXHOJIOTUS OpPraHN4CCKUX BCIICCTB

3. KOMIIETEHLIIU OBYYAIOILET OCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI IV CLIUTIINHBI
(MOJY.JIST)

OIIK-4: Cnioco6eH nJaHUPOBATH Pad0Thl XUMHYECKOH HANIPABJEHHOCTH, 00padaThIBATHL 1 HHTEPNPETHPOBATH MOJIy4YeHHbIe
pe3yJIbTaThl ¢ HCNOJIL30BAHNEM TEOPEeTHYECKHX 3HAHUIT M MPAKTHYECKUX HABBIKOB pPellIeHUs] MAaTeMATHYeCKHUX U
du3nyeckux 3anau

3HaTh:

IMpuHIUner 06pab0TKN TaHHBIX C UCIIOIb30BAHUEM CTAaHAAPTHBIX CIIOCOOOB aIlIPOKCUMAIIMN YHCIEHHBIX XapaKTEePUCTHK

YMeTh:

OO0pabaTsIBaTh JTaHHBIE C HCTIOJIB30BAHUEM CTAHAAPTHBIX CIIOCOOOB AIMPOKCHMANUH YHCIEHHBIX XapaKTEePUCTHK;
HHTepnpeTnpoBaTh pe3yabTaThl XUMUYECKUX HAOMIOAEHHUH C HCIIONB30BaHIEM (U3NYECKUX 3aKOHOB U MPEICTABICHUH

Baagers:

Hasbixamu 00pabOTKH pe3yabTaTOB XMMUUECKOTO KCIIEPIMEHTA C MCIOIB30BaHIEM CTAaHAAPTHBIX CIIOCOOOB allMpOKCUMALMH
YHCJIEHHBIX XapaKTEPUCTHK;
HasbixaMu nHTEpHpeTanny Pe3yabTaTOB XMMHYECKOTO SKCIIEPUMEHTA C HCIIOJIb30BaHUEM (DU3UUECKUX 3aKOHOB M IIPEICTABICHHH.

B pe3yabTaTe OCBOCHUSA ITUCHHUIIIMHBI oﬁyllaloumﬁc;l HOJIKEH

3.1|3naTnb:

3.1.1| ®uznko-xuMHU4YeCKre OCHOBHI YUEHHS O IIOBEPXHOCTHBIX SIBJICHUSAX U JUCTIEPCHBIX CHCTEMaX.

3.1.2|Cnoco0bl mosyYeHns: AUCTIEPCHBIX CHCTEM, (PaKTOPBI HX YCTOMYMBOCTH U (PU3NUECKUE CBOWCTBA THOPOOHBIX 30JIeH 1
IHO(UIBHBIX KOJUIOU/IOB.

3.1.3|Omnucanre MUKpOTETEPOT€HHBIX CUCTEM: CYCIIEH3UH, SIMYIIBCHH, TI€H, a9P030JIeH, TOPOIIKOB, ITHPOKO
BCTPEUAIOLINXCS B PUPOJE M MPUMEHIEMBIX B Pa3JIMUHBIX 00IaCTIX MPOMBIIIIIEHHOCTH.

3.2|YmeTn:

3.2.1|KonruecTBEHHO XapaKTepH30BaTh U OMHUCHIBATH CBOMCTBA IUCIEPCHBIX CHCTEM M MPOTEKAIOMINX B HAX
KOJIJIOUIHO-XUMUYECKUX MPOLIECCOB.

3.3|Baagern:
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3.3.1{Metonamu u3MepeHUs IOBEPXHOCTHOIO HATSKEHUS U UCCIIEA0BAHUS IOBEPXHOCTHBIX SBJICHUI HAa IpaHUIlaxX pa3aena
pa3IuuHbIX (a3.

3.3.2|HaBbikamu MOJTYYCHHSA KOJUIOUAHBIX paCTBOPOB U UCCIICAOBAHUA UX CBOICTB C IMOMOIIIBIO Pa3iInIHbIX (I)I/I3I/IKO-
XUMHUYCCKHX MCTOI0B.

4. OFbEM JUCIUILINHBI (MOIY.JIST)

Ob6Lwasa TpyaoemMKocTb 4 3ET

YacoB 1o y4e6HOMY IUIaHY : 144 Buabl KOHTPOJIS B CEMECTpax:
B TOM YHCIIC

ayJUTOPHBIE 3aHATHUS : 90 9K3aMeHBI 7

camocCTosITeNIbHAs paboTa 6,5 3a4eThl 7

4acoB Ha KOHTPOJIb : 36

KOHTaKTHas pabora: 101,5

UKP: 0

5. CTPYKTYPA U COJEPKAHME JUCIAILIMHBI (MOY.JIsT)

Kon HanmeHoBaHue pa3/e/10B U TeM /BU] 3aHATUS/ Cemectp | Yacos JIntepaTtypa
| SAHATHHA [ Kypc
Pazgen 1. BBenenue.
1.1 Beenenue. /Jlex/ 7 4 JI1.2J12.2
0102333435
1.2 BBoaHnoe 3anstue /J1a6/ 7 2 JI1.2J12.2J13.1
313233 B4 35
1.3 Beenenue. /Cp/ 7 0,5 JI1.1J11.2

015233 54 55

Pazgen 2. MosiekyJIsIpHO-KMHETHYECKHeE M ONITHYECKHE CBOHCTBA
JHCIEPCHBIX CHCTEM.

2.1 MonexynsipHO-KMHETHIECKHIE U ONITUIECKIE CBOMCTBA AUCIIEPCHBIX CUCTEM. 7 8 JI1.2J12.2 J12.3
/JTex/ 013233 B4 55
2.2 CenumMeHTanMOHHBIN aHanus3 /J1ab/ 7 6 JI1.2J12.2J13.1
013233 B4 55
2.3 Wzyuenne onTruuecKux cBOMCTB 3o0ueii /J1a6/ 7 4 JI1.2J12.1 J12.2
J12.3J13.1
01 3233 B4 35
2.4 MonexynsipHO-KMHETHIECKHE U ONITUYECKHIE CBOMCTBA JUCIIEPCHBIX CUCTEM. 7 1 JI1.2J12.2
/Cp/ 01 3233 B4 35
2.5 Perienue 3anau /Tlp/ 7 18
Pa3gen 3. Tepmoannamuka nopepxnoctu. KanunnspHele siBiaeHust 1
agcopoums.
3.1 TepmoauHamuka nmoBepxHocTu. KanusspHele siBienus u ancopOuust. /Jlex/ 7 10 JI1.2J712.2
013233 B4 25
3.2 [Tonydenue u paspyuienue reH /J1a6/ 7 4 JI1.2J12.2J13.1
013233 B4 25
33 Tepmoaunamuka nosepxuoctu. Kanumsipusle siienus u ancopouus /Cp/ 7 1 JI1.1J12.2

01 30233 B4 35

Paznen 4. DiekTpuyecKue CBOICTBA M YCTOHYMBOCTH JUCIIEPCHBIX

cucTeM.
4.1 DJeKTpUYECKUE CBOWCTBA U YCTOWYMBOCTh TUCIIEPCHBIX cucTeM. /JIex/ 7 8 JI1.2J12.1 J12.2 J12.3
013233 54 35
4.2 [Tony4eHue KOJUIOMIHBIX pacTBOPOB /J1ab/ 7 4 JI1.1 J11.2J12.2J13.1

01 30233 B4 35
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4.3 OrekTpuyecKue CBOUCTBA ¥ yCTOMYUBOCTh JUCHEPCHBIX cucTeM. /Cp/ 7 3 J1.2J12.2
0103233 B4 35
4.4 [Tonmydenue 3015eit MeTogoM 3aMeHbl pacTBopuTens. [lepesapsaka 3omneit /J1ab/ 7 6 JI1.1 J11.2J12.2J13.1

015233 54 55

4.5 Koarynsuus /J1a6/ 7 4 JI1.1 J11.2J12.2J13.1
013233 54 35

4.6 OmnpeneneHue KpUTUIECKON KOHIIEHTPpALUK MULe/I000pa3zoBanus /J1a6/ 7 6 JI1.1 J11.2J12.2J13.1
015233 5455

4.7 DJeKTpUuYecKue CBOUCTBA U YCTOMYUBOCTh JUCHEPCHBIX cucTeM /KOHTAT/ 7 9

Paznen S. OcHOBBI PU3HKO-XUMHYECKOH MEXaHMKH JUCHEPCHBIX CHCTEM

5.1 OCHOBBI (PU3UKO-XMMUUECKOH MEXaHUKYU JUCHEPCHBIX cucTeM. /JIex/ 7 6 J1.2J12.2
015233 54 55
52 OcCHOBBI (PU3UKO-XMMUUECKOH MEXaHUKYU JUCHEPCHBIX cucTeM. /Cp/ 7 1 J1.2J12.2

01 30233 B4 35

53 OCHOBBI (PU3UKO-XMMUYECKON MEXaHUKH JUCTIepCHbIX cucTeM /KoHTAT/ 7 2,5

Paznen 6. Dx3aMen

6.1 Dk3ameH /OKk3aMeH/ 7 36 JI1.1 J11.2J12.1 JI2.2
J2.3
21922 323 D4 D5

6. ®POH/I OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHI0OB OLICHOYHBIX CPeJCTB

Texymuii KOHTPOJIB:

1) ITpumepHbIe BOIPOCH! K KOHTPOJIBHOM paboTe;

2) IIpumepHble KOHTPOJIBHBIE BOIIPOCH! K 1a00paTOPHBIM paboTaMm;
3) IIpumepHBIE BOIPOCHI K CEMECTPOBBIM JOMAIITHUM 3aIaHUSIM.
[Ipomerxyrodnast aTTecTanus:

3a4eT BBICTABIIAETCA 110 UTOIaM TEKYIIEH yCIeBaeMOCTH.

DK3aMEeH MPOBOAUTCS B YCTHOHM opme 110 Oueram.

6.2. TunoBbie KOHTPOJ/IbHBbIC 3a1aHUS U UHBIC MAaTePHUAJIbI JIJIA TeKleleﬁ aTreCTaluu

[TpumepHBIe BOMPOCHI K KOHTPOJIBbHOI pabore Ne 1

Bapwuanr 1

1) SIBieHue, CBA3aHHOE C B3aMO/ICHCTBHEM YacTHUI] B 00beMe (a3bl Ha3bIBACTCS
a)aare3us

0)ancopOuus

B)KOTE3HsI

r)cMauuBaHHE

2) Kak u3MeHHTCsI KpaeBoi yroj cMauMBaHHs CMauyMBaHUE TBEPIOH MOBEPXHOCTH BOJIOW TIpH fo0aBieHnu B Boay [1AB
a)yBEeIUIHTCS

0)yMEHBIIUTCS

B)HE U3MEHUTCS

I)IIOBEPXHOCTh CTaHET THAPOPOOHOM

3) [ToBepXHOCTHOE HATSYKEHUE KAKOTO BEIIECTBA Oy/IeT HAUOOIBIINM

a)Boja

0)LMKIIOTeKCaH

B)IIPOMTMOHOBAS KUCIIOTA

I)3TaHOJ

4) N300pa3uTe MpUMEPHBIN X0 3aBUCUMOCTH ITOBEPXHOCTHOTO HATSDKCHHSI OT TEMIIEPATYPhI
5) Ecnu B cocyn ¢ BOAOH YaCTUYHO OIMYCTUTH JIBA CTEKIISIHHBIX KalWLIsIpa

C Pa3IMUHBIMU PAANYCaMH, TO YPOBEHb )KUAKOCTH OyIeT ...

OJIMTHAKOB B 000MX KaLIIpax

© ®I'BOY BO «Uenl'V»
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a)BbIIIIE B KAUWULIPE ¢ OOIBLUIMM pagnycoM

6)Bbl11IE, B KAIUIISPE C MEHBIIUM PAJUYCOM

B)HIDKE, 4YEM B CTaKaHe

6) C yMeHblIeHHEM BA3KOCTH AUCIIEPCUOHHON Cpelibl CKOPOCTh CENUMEHTAUU
a)CHIDKACTCSI

0)yBenuuuBaeTcs

B)HE U3MEHAETCS

I)yBEINYUBAETCS, @ 3aTEM YMEHBILAETCS

7) B menke Jlenrmiopa-binomxer monekynsl [IAB opueHTHpOoBaHb! ruipodoOHOM YacThio K nonoxke. K kakoMy TUITy OTHOCUTCS
JaHHas IUIeHKa ?

a)X-THI

6)Y-Tun

B)Z-THI

r)Q -THUn

8) 3anummure ypapHeHue FOHra

9) JlaBieHue NapoB KUIKOCTU B KAIUILIAPE

a)0osibllie YeM HaJl POBHOM IOBEPXHOCTBIO

6)MeHbIIIE YeM HaJl POBHOM IIOBEPXHOCTBIO

B)OAMHAKOBO Ul BCEX CIIydaeB

I)3aBUCUT OT YIJIa CMAuUBaHUS

10) Kakoe yTBepxeHUE HCTHHHO?

a)yJiellbHas afcopOLUsl 3aBUCUT OT TEMIIEPATYphbI

6)ynenbHas aacopOLMs 3aBUCUT OT IUIOLAAU IOBEPXHOCTH acOpOeHTa
B)yZellbHas afcopOLMs 3aBUCUT TONBKO OT afcopOeHTa

T)yZAenbHas afcopOIHs 3aBUCUT TOJIBKO OT KOHIIEHTPAINHU BEIECTBA
11) Kak u3MeHuUTCS CBETOpacCesiHUE 30J1s1 IPU YBEIMUEHUH Pajryca YacTHL B JiBa pPa3a, IPU MPOUYMUX PABHBIX YCIOBUIX
a)yBeIM4UTCA B 2 pas3a

6)yBenuuurcs B 4 paza

B)yBenuuuTcs B 16 pa3

r)yBenuuurcs B 64 pasa

12)Yto Takoe 3MynbCHs, IPUBEAUTE IpUMEp?

[TpumepHBIC BONIPOCHI K KOHTPOJILHOM padote No 2

Bapwuant 1

1) JInopuiabHBIME SBISIOTCS TAKUE AUCIIEPCHBIC CUCTEMBbI, KOTOPHIC

a)oOpa3yroTcsi CaMOIIPOU3BOJIEHO

0)UMEIOT BBICOKOE MeX(a3HOE HATSHKCHHE Ha TPaHUIIe TUCIepCHas (pa3a — JAUCIePCHOHHAS cpena
B)COJIEPIKaT BHICOKOIUCIICPCHBIC YACTHIIBI

r)comepKar KpyIHbIe YaCTUIIbI

2) Kpurnueckas KoHIeHTpaius Muneiuiooopaszoanusi (KKM) — 310 KoHIEHTpalys, IPH KOTOPOH
a)Ha0III0aeTCs ePeXo/1 AUCIEPCHOI cUCTeMBbI U3 TMO(UIBHOH B THOPOOHYIO

0)HaunHAeTCs ObICTpast KOATYJISLIUS

B)chepuuecKre MULEIIBI CTAHOBATCS IUIHHAPUISCKUMU

I')HAUYMHAIOT 00Pa30BBIBATHCS MUIICIIIBI

3) IIpu cMelmMBaHUU pacTBOPOB XJIopuaa 6apust u cynbdara kaaus (M30bITOK) 00pa3yrOTCsi MULICIUIBI CIIEAYIOIETO CTPOCHHS
a)[BaSO4]m- nCl - (n-x) K+ -xK+

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

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

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

4)YkaXuTe MPaBUIbHYIO NOCIIEA0BATEILHOCTh CIOCOOHOCTH CKMUMATH JIBOMHOM AJIEKTPUYECKHUI CJI0M U yMEHbIIATh &- MOTEHIIUAI B
Py KaTHOHOB!

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

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

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

I)HET NPaBUIFHOTO BapHaHTa

5)BBezieHuE B )KUAKOCTh YaCTHIL JUCTIEPCHOM (a3bl MPUBOIUT K

a) YMEHBIIICHUIO BI3KOCTH

0)YBEIMUEHHIO BA3KOCTH

B)BsI3k0CTh HE MEeHsIeTCS

r)ducnepcHas ¢as3a He BIUSAET Ha PEOJIOTUUECKHE CBOWCTBA CHCTEMBI
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6) IIpu no6aBneHuu UHAUPHEPEHTHBIX TEKTPOIUTOB

a)U3MEHSETCS TOJIBKO aJcopOLuoHHbIi cioit JJDC

6)usmensercs Toabko quddysueii caoit I9C

B)U3MEHsETCA U afcopOunonubid u quddysusit ciaoun JI3C

r)A2C He u3mensercs

7) DneKTpOKMHETHYECKUI MoTeHMal { — 3TO MOTeHIHaI

a)II0BEPXHOCTH MHLEILIb

6)Ha rpaHuLe Mexy IoTHOH u nuddysHoit yactamu 12C

B)IIOBEPXHOCTU KOJUIOMJHOM 4aCTULIbI

I)Ha IPAHULIE CKOJIbKECHUS, BOSHUKAIOLIEH ITPY IBUXKECHUU OJHOM (pa3bl OTHOCUTENBHO — APYroi
8) ArperaTuBHyI0 YCTOHYHMBOCTb IMOGOOHBIX AUCIIEPCHBIX CUCTEM MOBBIILIAIOT 33 CUET
a)yMEeHbLIECHUs Pa3MEPOB YACTULL AUCIIEPCHOH (a3bl

6)azcopOLUU OBEPXHOCTHO-aKTUBHBIX BELIECTB

B)BO3AEHCTBUS YIbTPA3ByKOM

r)no0aBieHust UHAUPHEPEHTHBIX IEKTPOIUTOB

9)Koarynsuus — 3To

a)o0pa3oBaHUe arperaToB U3 YacTULl AUCIEPCHOH (a3bl IO NeHCTBUEM Pa3IUYHBIX  (AKTOPOB
6)cnusiHue Kanesb AUCIepcHOH (da3bl

B)oOpa30BaHUe AUCIEPCHOM CHCTEMBI U3 OCaKa U Iels

I)IIEPEHOC BEIIECTBA OT MEJIKUX YaCTHIL[ K KPYIHbIM

10)DnexTpocTaTuyueckas COCTaBIIAIONIAs PACKIMHUBAIOIIETO JaBIeHUs 00yCIOBIEHA

a)cunamu Ban-nep-Banbca

6)cylecTBoBaHrEM Ha Mexx(a3HOIl rpaHulle IBOKHOIO JIEKTPUYECKOTO CIOS
B)CYILIECTBOBAHUEM Ha OBEPXHOCTH YACTUILL COJIbBATHBIX CIOEB

I)CYLIECTBOBAHUEM Ha MOBEPXHOCTH YaCTUI[ CTPYKTYPHUPOBAHHOTO clos U3 Monekyn [TAB nnu BMC

[TpuMepHBIe KOHTPOIILHBIE BOTIPOCHI K JTaboparopHoii padote Nel "TlonyueHne KOTOUAHBIX pacTBOPOB"

1. Jucnepcuas cucrema (JC). Xapaxrepusie npusHaku JIC. KonnuectBenHble Xapakrepuctuku JIC: pasMep yacTHLl, JUCIEPCHOCTb,
ylleNbHas IOBEPXHOCTb.

2. Knaccudpukanus JIC: mo AMCHEPCHOCTH; O arperaTHOMY COCTOSIHUIO (a3; 1o Mex(pa3HOMY B3aUMOJICHCTBUIO; 110
MEKYaCTHYHOMY B3aUMOJECHCTBUIO.

3. [Ipupona moBepxHOCTHOM 2HepTruu. BHyTpennee nasnenue. [loBepXHOCTHOE HATSHKEHHUE U €IUHUIIBI €70 H3MEPEHHUS.

4. lucriepraijioOHHBIE METOJIBI TOTy4eHHs TH0(OOHBIX 301eil. MexaHndeckoe TUcIeprupoBaHie: MapoBble MEILHHIBI, KOJTOMIHEIE
MenbHu1pl, 3gdext Pebunnepa. JucneprupopaHue ynbTpa3ByKoM. DIEKTPUUECKOE AUCTIEPIUPOBAHUE.

5. KonneHcauuonuble MeTOAbI NONy4YeHUs TMO(GOOHBIX 3011€l: Pu3nueckas U XUMHUUYecKas KoHaeHcauus. Ilentusanus.

6. MeTo/1bl OUUCTKYU KOJUIOUAHBIX PACTBOPOB: IUAIU3, NEKTPOIUANIN3, YIbTpaduibTpanus, oOpaTHbI ocMOC.

7. bpoynoBckoe nBixenue. CpeqHuil KBaJpaTUYHbIA cIBUT YyacTULBl. OcMOTUYECKOE AaBieHue. Y paBHeHue Banr-I'odda.

8. Ctpoenue muess 11opooHoro 3ois. [IpaBuio ITanera-dasHca.

[TpumepHBIE BOIPOCHI K CEMECTPOBOMY JOMALTHEMY 33TaHHIO

Bapwuant 1

1. Komtounnsiii pactBop nosyuwiu npu cMemnuBanuu 10 M 0,01 M pactBopa xmopuna xenesa (II1) u 15 m 0,01 M pacrBopa
THApPOKCHIa Kanust. Hanumure ypaBHEHHE peaky U OTIPEIeInTe, Kakoi 13 MPOAYKTOB Peakuuy 00pa3yeT THAPO30iIb.
PaccunTaiiTe, Kakoe U3 HCXOJHBIX BEIIECTB B3ATO B N30bITKe. Hammmmre Gopmyry MUIeTibl 00pa3oBaBIIerocs 30515, YKaXKATE 3apsim
KOJIJIOUTHOM 4aCTHIIBI

2. dns koarynsiiuu 10 M1 OTpULIATENBHO 3apsKEHHOT0 THAPo301s Tpedyercs 0,4 mu 0,036 M pacTBopa Xjiopuia MarHus.
PaccunTaiiTe MOPOrH KOATYJISINH, BBI3BIBAEMOH CIEIYIOIIMMHI JIEKTPOIUTAME: XJIOPUA HATPHSL, XJIOPUI MAarHus, CyIb(har Kauusl.

3. Ucnons3ys ypaBHeHHe Panes, cpaBHUTE HHTEHCUBHOCTD CBETA, PACCESHHOTO SMYJIBbCHSIMHU C PAaBHBIMH PaANyCaMHy YacTHIl U
KoHIeHTparusMu: O6enzona (nl = 1,501) B Boxe u H-nenrana (nl = 1,357) B Boge. [lokazarens npenomienust Boasl n0 = 1,333.

4. PaccumraiiTe NOIHYIO TOBEPXHOCTHYIO S9HEPTHIO 5 T AMYJIbCHHU OCH30J1a B BOJIE ¢ KOHIEHTparwel 75 % (Macc) U AUCTIEPCHOCTHIO
D =2 mxm-1 npu Temmnepatype 40°C. IlnotHoCTh GeH30I1a NpH 3TOH Temmeparype paBHa 0,858 r/cM3, OBEPXHOCTHOE HATSKEHUE G
= 32,0 mJx/M2, TemniepaTypHbIH KOAPPHUIUEHT TOBEPXHOCTHOTO HaTshkeHus OeHzona do/dT = 0,13 m/Ix/(M2 K).

5. CpenHekBaIpaTHUHOE 3HAYCHHE TPOCSKIMH CABUTA YacTHIIBI riapo30ist SiO2 3a 3 ¢ cocraiseT 8§ MkM. Orpenenure paanyc
YaCTHIIbI, €CJIU BSI3KOCTh AUCHEPCHOHHOM cpenpl paBHa 1 mIla*c npu 20°C.

6. Paccunraiite 31eKTpoQopeTHIECKyI0 CKOPOCT IEPEIBIKEHHUS YaCTHIL 30151 TPUCYIb(HIA MBIIIBIKA [0 CIASTYIOIINM JaHHBIM:!
3JIEKTPOKMHETHYECKNH ToTeHuan yactun 42,3 mB, paccrosane mexay anekrponamu 0,4 M, BHEIIHAS pa3HOCTh MOTeHNHanoB 149 B,
BS3KOCTH cpefbl 1 mIla*c, oTHOCHTENBHAS TUAIEKTpUYecKas mpoHunaeMocTs 80, 1.
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6.3. Tunosble KOHTPOJILHbIEC BOIPOCHI M 3aIaHN ISl HIPOME:KYTOYHOM aTTecTallnu

BOHpOCI)I K 3K3aMCHY

1. [Ipenmer xomnmonaHo# xumuu. OCHOBHBIE paslefibl W HANpaBICHUS KOJUIOWIHOW XMMHH, OOBEKTHI U LEIH
nzyueHus. Kimaccuduxanus TMCIepCHBIX CUCTEM: IO pa3MepaM YacTHll, [0 arperaTHOMy COCTOSHHMIO JUCIIEpCHOM ¢a3sl U
JUCIIEPCUOHHON  cpelbl, 10 KOHIEHTpanuu. KoJuuecTBeHHbIE XapaKTEPUCTHKH JHCIEPCHOCTH: JTUCIEPCHOCTH, Paluyc
KPUBH3HBI, ylIeJIbHAas NOBEPXHOCTH. [IOHATHE O TEPMOIMHAMUYECKH YCTOWYMBBIX (IMOPUIBHBIX) M  TEPMOAWHAMUYECKU
HeycTOH4UBBIX (M0QoOHbIX) aucrepcHbIX cucreMax (J1C). OcoOeHHOCTH  HaHOUCIIEPCHOTO (KOJUIOUIHOTO) — COCTOSIHHS
BEIIECTBA. YHUBEPCAIbHOCTh JHUCIEPCHOTO COCTOSsIHUS BemiecTBa. Omnpenensionias posib HOBEPXHOCTHBIX SBICHUN B
JTUCTIEPCHBIX CUCTeMaX. B3aMMOCBs3b  KOJUIOMJHOH XUMHHM C JPYFMMH XMMUYECKUMH JUCHMIUIMHAMH, C (U3HKOH,
OHoJIOTHEH, TeoJIOTHEH, TOYBOBEICHHEM, MEJUIIMHON. 3HaAUYCHHE KOJUIOUJHON XUMHUH B OXpaHe OKpYKarolleil cpe/ibl.

2. CB0001Has MOBEpXHOCTHAs SHEPIUs IpaHulbl pasaena ¢as. [loBepxHocTHbIe cuilbl. [IOBEpXHOCTHOE  HATsKEHHE.
TepmoauHamMuueckie CBOWCTBa 1oBepXHOCTH. [IoHATHE O MeTOJe Ci10s1 KOHEYHOH TONIHHBL. MeTo n30bITOYHBIX
TEPMOIMHAMUYECKUX (QYHKUUH moBepxHOCcTHOrO cios (mo  ['ubbcy). Pusmueckas IMOBEPXHOCTh pas3pbiBa U
reoMeTpuyecKas pasJendiouias IOBEpXHOCTb. BpIOOp reomerpuueckod paszessitonieii mopepxHoctd. [loBepXHOCTHBIE
M30BITKH TEPMOAMHAMHUYECKUX (YHKIMNA: BHYTpEHHeW sHepruu, cBo0oaHoi sueprust [ u66ca, ['enpMrosbua, SHTAIBINN U
SHTponuH. BiusHue Temreparypsl Ha IIOBEPXHOCTHOE HATSHKEHHWE M H30BITOYHBIE TEPMOJUHAMHUYECKUE (DYHKLINUU
[IOBEPXHOCTHOTO  CJOS HMHIMBHIYaJbHBIX >kuakocted. Kpuruueckas temmeparypa (o Menzaeneesy).

3. [loBepxHOCTHAass »SHEpPrusi M B3aMMOJEIHCTBUS MEXIY MOJIEKyJaMH (aTOMaMy, HOHaMH) B  KOHJIEHCHPOBAaHHOH
¢aze. Pabora koresun. CoOCTaBIAIOIIME MEXMOJIEKYISIPHOTO  B3aUMOJAEHCTBUS, MX BKJIAJ B IIOBEPXHOCTHOE HATSIKEHUE
xunkocreil. OcobeHHOCTH AUCTIepCHOHHBIX B3auMoaeicTBruil. Koncranra ['amakepa. [loBepXxHOCTh  pazzena  Mexay
KOHJIEHCHpPOBaHHbIMH  (hazamu. Pabora aaresum u mexdasHoe HaTspkeHue. [IpaBuno AHTOHOBA; YCJIOBUSL  €ro
npumenenus. CrnoxHasi KoHCcTaHTa ['amakepa.

4. CwmaunBanue. KpaeBoit yron cmaumBanus. BreBox ypaBuenusi HOnra. TepMoanHaMudeckue —yciaoOBHSA
HECMauyMBaHMs, CMAUMBaHUSI M pacTeKaHWs. BiMsHME MIepOXOBATOCTH M XUMHYECKOI HEOTHOPOIHOCTH TBEPIOH OBEPXHOCTH
Ha cMaunBaHue. M30upatensHoe cMmaumBanue. [uapodumeHble u  ruApodOOHBIE ITOBEPXHOCTH TBEPABIX Tel. Y AenbHAs
TEIJIOTa CMAUMBAaHUS KaK KOJNMYECTBEHHAs XapaKTEePUCTHKA IMAPOGMILHOCTH U THAPO(GOOHOCTH TBEPABIX TEN M MOPOILIKOB.
5. Kanunnspueie seienus. KanunnsipHoe nasieHue. BeiBon ypaBHenus Jlanmaca s cepuyeckoil  MOBEPXHOCTH |
oOmmii cnydaid. KanunspHoe TOAHATHE KHIKOCTH, ypaBHeHHe JKropeHa, KanmuiuisipHast MOCTOSIHHAS )KUIAKOCTH. BinsHue
KPHUBU3HBI TIOBEPXHOCTH (paguyca 4YacTHIl) HA JaBICHHE HACHIIIEHHOTO IIapa W PacTBOPHMOCTb BEUIECTB. BpIBox 3akoHa
Tomcona (KenspBuna). KammnspHas konaeHcanus. [Iponecchl H30TepMUYECKON TIEPErOHKU B TUCTIEPCHBIX cucteMax. OCHOBHbIE
METOAbl M3MEPEHHs. ITOBEPXHOCTHOrO HAaTsDKEHHMA kuakocteld. CTaTHueckue, IMoIycTaTHIeCKHe U JUHAMUYECKHUE METOIbI.
Onpenenenue CcBOOOJHONW TOBEPXHOCTHOM SHEPruM TBEPHABIX TeJN, B TOM YHWCIE HEMOJISPHBIX IOBEPXHOCTEH.

6. ApncopOius  Kak IpoIEecC CaMOINPOM3BOJILHOTO KOHIEHTPUPOBAaHHS Ha TpaHulle pasnesna (a3 BeIecTs,
CHIDKAIOIIUX Mex(a3Hoe HaTsbkeHne. BoiBoj ypaBHeHus ['100ca ansi  1Byx(a3HON  JIByXKOMITIOHEHTHOW cHCTeMbl. BbiOop
pasnensroniel moBepxXHOCTH. II0BEpXHOCTHO-aKTHUBHBIE U TIOBEPXHOCTHO-MHAKTHBHBIE BEIIECTBA. 3aBUCUMOCTh  IIOBEPXHOCTHOT'O
HATSDKEHHWS BOAHBIX PAacTBOPOB OT  KOHLEHTPALMH IIOBEPXHOCTHO-aKTHBHBIX M HMHAKTUBHBIX BellecTB. [loBepxHOCTHas
AKTUBHOCTb. OTHOCHUTEIBHOCTH MOHSTHUS «IIOBEPXHOCTHAS aKTUBHOCTHY. V30TepMBI MOBEPXHOCTHOTO HATSDKEHUS PACTBOPOB
I[MTAB. Vpasuenne IlIumkoBCKOro, TNpeienbHbIC 3HAUCHHS CHIDKCHHUS TOBEPXHOCTHOTO HATSHKCHHUS TIPH aJcopOIHMU
YIIeBOAOPOAHBIX U propopranudeckux [IAB. Buusaue crpoenuss monekyn I[IAB Ha TOBEpXHOCTHYHO aKTHBHOCTb.
[IpaBuno drokino - Tpayoe.

7. Ancop6uus pactBopumsix [IAB. YpaBuenue JIeHrmMropa 1715 MOHOMOJICKYJISIPHOM aficopOunu.  AJCOpOIMOHHAS
akTuBHOCTh [IAB. B3auMOCBSI3b TMOBEPXHOCTHOW W aJCOPOIIMOHHOW aKTHMBHOCTH. YCJIOBHE pPaBHOBECHS
azcopOIMOHHOTO Cilosi W oObeMa pacTBopa. Pabora ancopOrmu. JIBwkymias cuia npouecca aacopbuuu. CrpoeHue
a7IcCOpOIIMOHHBIX MOHOCIIOEB pacTBOpUMBIX [TAB 1 pacder pasmMepoB MOJICKYI.

8. Ancop6unonnsie ciou HepactBopuMbix [TAB (cnonJlenrmiopa). Becol Jlenrmropa. [ToBepxHocTHOE (IByXMEpHOE)
naBieHue. 1130TepMbl IByXMEPHOTO JAaBICHUS: yPaBHEHUS COCTOSIHUS IJIsl HACAIBHOTO M PeabHOro ra3oB. OCHOBHBIE TUIIBI IUIEHOK:
ra3zo00pasHble, KUAKOPACTSIHYThIE, JKUAKUE, TBEpAble. YCIOBUS Iepexoja IUIGHKH OT OAHOTO THIA K APYroMy.
[Inenxu Jlearmropa-biaomkerr.

9. Ancopbuuss ITAB Ha TOBepXHOCTH paszeia HECMEUIMBAIOLIMXCS KUIKocrtei. [IpaBuio ypaBHHUBaHUS
nosisipHocTel Pedunnepa. [ToepxHocTHast akTHBHOCTH [IAB Ha rpanuile paszzena )uaKoCTh-)KHUIKOCTh. [IoHsTHE 0 THAPO(UITBHO-
nunodunsHoM Oanance (I'JIB).

10. Ancop6uus [TAB u3 pacTBOpoB Ha MOBEPXHOCTH TBEPAbIX Teil. Moaupunupytromiee aeiicteue [1AB:  rumpodunuzanms
u ruapodobuzanmst TBepaod TmoBepxHOCTU. [Ipumenenne I[IAB s ympaBneHust mpolieccaMd  CMayMBaHHS U
n30MpaTEeIbHOTO CMauyUBAHUS TBEPABIX TEIL.
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11. Knaccuduxanus opranndeckux ITAB 1o MoseKyIspHOMY CTPOEHHIO: HOHOT€HHbIE (AHUOH- U KATUOHAKTUBHBIE,
aM(oIUTHBIE), HEHOHOTeHHBIE. Bbicokomonekyisipusle [IAB (mpumepsl, oTinuus oT Hu3KoMoneKyIsapHbelx [TAB). IIpoGnema
6uopasnaraemoctu I1AB. Knaccupukauus IIAB no wexaHusmy ux JeiicTBus (cMauuBaTenH, JUCIIEPraTOPBL,
CTaOMIN3aTOPbL, MOIOLIHE BEIIECTBA).

12. JBoiiHoit  snextpuueckuil cnoit (ADC). IIpuumnel oOpazoBanus JIODC Ha MOBEpXHOCTH pasfena TBephas
YacTULA AUCIIEPCHON  (ha3bl-pacTBOpP  INIEKTPONIUTA. Y CIOBUE PABHOBECHUS MEKAY 3apSDKEHHON IOBEPXHOCTBIO U PACTBOPOM.
Crpoenne JIOC: Mmojiennb  IIOCKOro  KoHzaeHcaTtopa (I'ebMronbly); y4er TEIUIOBOTO JBMXKEHHS HOHOB (Mozens ['yu-
UenmMeHna); poilb XUMHYECKOH mpupoiasl HoHOB (Teopust IllrepHa-I'enbmronbua). VYpasHeHue Ilyaccona-Bombrmana
it iuddysnoit  uwactu  JADC. M3MeHeHue NoTeHNuana B INOTHON U Aud@y3HOI 4acTH B 3aBUCUMOCTH OT PACCTOSIHUS, OT
TBEpAOH TOBEPXHOCTH [UII CUIBHO U C€1a00 3apsHKEHHBIX IOBEPXHOCTEH M OT KOHLEHTpALUU U 3apsiia HOHOB
anekTponuTa. MonHblil 00MeH. JIMOTpOIHbIE PSAbL.

13. OJNEeKTPOKMHETUYECKHUE SIBICHUS: BIEKTPOPope3, 3EKTPOOCMOC, HNOTEHIMANb TEUEHHUS U OCEAaHHUs.
OeKTPOKUHETUUECKUI TOTEHIIUAN; IPAaHULIa CKONbXeHHs. BoBoa ypaBHeHuss ['enbmronbia-CMONTYXOBCKOIO IS
anekTpodope3a U BIEKTPOOCMOCA. DKCHEPUMEHTAbHOE OIpPEACICHUE IEKTPOKUHETHUECKOTO IOTEHLUANA.
ITpakTH4eCKUEPUIIOKEHUS JIEKTPOKUHETUYECKUX SABICHUM.

14. Crpoenne wMunenn ruaposoneid. Bmusnue wuHaudGEpeHTHBIX 3IEKTPOIUTOB Ha cTpoeHue Ha ctpoeHue [19C,
poutb crienuduuecKkoi ancopOuuy Ha TpaHUIe pasena (a3 B AUCIIEPCHBIX  CHUCTeMaxX. VI3MeHeHHe TepMOIWHAMHYECKOTO U
3JIEKTPOKUHETUYECKOTO IOTEHIIUAI0B TBEPJOil MOBEPXHOCTH B 3aBUCUMOCTH OT KOHLEHTpauuu HeMHIU(D(HEPEHTHBIX
3JIEKTPOJIUTOB.

15. TepMmonuHaMU4ecKd ycToHuuBbIE (TMO(MIbHBIE) M TEPMOJUHAMUYECKH HeycToHuuBble (nopoOuse) JIC:
JUCHEPralliOHHbIE Y KOHAEHCAI[MOHHBIE METOJbI ONydeHHs. TepMOAMHAMUYECKM YCTOHUUBBIE JAUCIEPCHBIE CHCTEMBL.
CaMonpou3BOIbHOE JUCIEPTUPOBAaHUE KOHTaKTUPYyIOLIMXMakpodas. I3MeHeHue CBOOOAHON 3SHEPruU MOHOJMCIEPCHON
CHCTEMBI OT pa3Mepa YacTULl U YAEIbHOI Mexk(a3HON OBEPXHOCTHOM SHEPIUU. YCIOBUE U KPUTEPUH  CaMOIPOU3BOILHOIO
Jqucnepruposanus no Pebunnepy-Illykuny. Ponb QuykTyauuii Ha JIerKONOABIXKHOW rpaHMUE pasfena (a3 Opu
CaMOMPOU3BOIBHOM 00pa30BaHMU JAUCIEPCHOH cucTtembl. Kpurudueckne SMyIbCcHM —Kak MIPUMEP TEPMOTHHAMHICCKH
YCTOHYIMBBIX TUCIIEPCHBIX CHCTEM.

16. OOpaszoBanue wMuneal B BoAHbIX pacTBopax IIAB. Kpurtudeckas koHueHTpanus muneinoodpasoBanus (KKM).
Jluarpamma ¢a3oBoro cocTosiHus MuLenooopasyroomero IIAB;  touka Kpadra. I3meHeHue cBOOOAHOH 3Hepruu
I'm66ca B mpoluecce MULEIOO0Pa30BaHUs HEUOHOI€HHOr0 U uoHoreHHoro IIAB. OurponuiiHas mnpupona
munemnodpazopanusd IIAB B BOAHBIX pacTBOpax, TemoBble 3¢ ¢exTsl. BiusHue paznuuHbiX (HakTOPOB HA BEIUUHUHY
KKM. OcHoBHble MeToab! onpenenenus KKM.  Bmusnue xoHuentpauuu IIAB Ha cTpoeHue MuIEN.
JXKuakoxpucramnmmdeckne cucteMsl. Mumennoo6pa3oBaHue B HEMONAPHBIX cperax. Ilpmpoga cunm mpu  0Opa3oBaHUH
00paTHBIX MULEILIL

17. Comobunuzanms B pacTBopax Mwuieuoodpasyrommx [IAB. O6pa3oBanue MUKpPOIMYJIbCHIA. JlnarpaMmsl
COCTOSTHHMS TPEXKOMITOHEHTHBIX cHcTeM. IIpakTrdeckne IpHIoKeHUsI MALEIIIAPHBIX CUCTEM M MUKPOIMYIBCHH (B XUMHH,
HedTen00bIue, OHOIOTHH).

18. TepmoauHamuueck HeycroWunBbie (JINOQOOHBIE) TUCIIEPCHBIE CHCTEMBL.  JIMCHEprallMOHHBIC METOJIbI
MOJTy9eHHS] TePMOJUHAMHUIECKH HEYCTOHYHBBIX AUCIEPCHBIX CHCTEM, CBS3b pabOTHI IWCTICPTHPOBAHHUA C
MOBEPXHOCTHON »HEprueit TBepasix Ten. KoHIeHcannoHHBIE CIOCOOBI TOMydYEHHS AWCIEPCHBIX CHCTEM: XHMHYECKHE
1 QU3MYECKHE METO/bI TOJYYCHUsI TUCIIEPCHBIX CUCTEM (30JIel, OSMYJbCHH, IIEH, adpo3otieit). OCHOBBI TEPMOAWHAMUKU
FOMOTEHHOTO 00pa3oBaHMsl 3apofpliieii  HOBOM ¢a3bl (mo ['mbbcy, Ponbmepy). Pabora o00pa3oBaHus 3apojbliici
HOBOH  (pa3bl, 3aBICHMOCTh OT BEIMYMHBI TIEPECHINCHUS M pa3Mepa KpUTHUeCKoro 3apopsima. O6pa3oBaHHe HOBOH
(a3bl IpH KOHJEHCAIINH U3 TIEPECHIIIEHHOTO Napa, KpUCTAIN3aluy U3 PACTBOPOB M paciiaBoB. KuneTnka obpa3oBaHns U pocta
3apo/pliieii HOBOM a3kl B 6MeTacTaOWIBHBIX ~ CHUCTeMaX. MeToJabl  PEryJMpoBaHHs pPa3MEpPOB YacTHIl B JAMCHEPCHBIX
cucremax. ['ereporeHHoe oOpa3oBaHNE HOBOW (ha3bl: BIMAHHE CMAYHUBAHMSA U MIEPOXOBATOCTH IOBEPXHOCTH Ha PaboTy
00pa30BaHMs YaCTHIl HOBOM (a3bl.

19. Cenumenranust v audGy3us B AUCHEPCHBIX cucTeMax, koadduument nupdysuu. Cenumenraunonno-auddysnonHoe
paBHOBecHe, OmpefeleHHe 4duciaa ABoraapo. bpoyHoBckoe [BmKeHHE B IHCIEPCHBIX cHcTeMax. OCHOBBI —TeopHH
OiiHinTeitHa-CMonyxoBckoro. CeTMMEHTAIIMOHHBIN aHATN3 CYCIIeH3ui 1 aMynbeuid. HTerpanbHas u quddepeHnunanbHas KpuBbie
pacmpeneNneHus YacTHII 1o pa3MepaM. PaccesHue cBeTa B KOJIIOMIHBIX CHCTeMax. 3aKOH CBeTOpaccesHus Panes, ycimoBus ero
npuMeHuMocTH. 3akoH byrepa-JlamGepra-bepa. Oxpacka aucnepcHbix —cucteM. ONTHYECKHE METO/bI H3MEPCHUS
pasmMepoB u (GOPMBI AUCIEPCHBIX YacTUIl (HeeloMeTpHs, METOM «CIEeKTPa MYTHOCTHY, yIbTPAMHKPOCKOIIHS,
(OTOH-KOPPENALUOHHAS CIEKTPOCKOTIHS).

20. CenumentannonHasi u arperatuBHasi ycrodumBocts JIC. U3menenme »sHeprum ['empmronbma B mporieccax
KOATyIsiiM, KOAIECHEHINH, W30TePMUUECKON MeperoHku. [lentuzanus W yclnoBHe TEPMOAMHAMUYECKOH YCTOHYHMBOCTH
JUCTIEPCHBIX CHCTEM K Koarymsnud. TOHKMe TIIeHKM M WX pPoilb B YCTOWYMBOCTM IMCIEPCHBIX cucTeM. [loHATme
0 PaCKIMHUBAIOIIEM JaBIeHHH. MOJIeKyIapHbIe B3aUMOJEHCTBHA B JUCIIEPCHBIX CHCTEMaX, MOJIEKYNIApHAs  COCTaBIIOMIAs
PACKIMHUBAIONIETO JaBICHHA JUII CHMMETPHYHBIX ¥ HECHMMETPHYHBIX IUIeHOK. CoXKHas KOHCTaHTa ['amakepa. DHeprus
HPHUTSDKEHHS U CHITA B3aMMOJCHCTBHS ABYX CEPUUECKUX JACTHUIl HA PACCTOSHHUSX, ONU3KUX K MOJTEKYIAPHBIM. DIeKTPOCTaTHIeCKast
COCTABIISIONIAsT PACKIMHUBAIOIIETO JABICHHS ST  CHIIBHO M CIIa003apsHKEHHBIX  KOJUTOMIHBIX

© ®I'BOY BO «Uenl'V»




MUWHOBPHAYKHN POCCHUU
\‘) DenepanbHOE roCyJapcTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
@ YUPEKAEHNE BBICILETO 0Opa30BaAHHS

«Yenabunckuii rocynapcrsenHsiit yausepcure» (PI'bOY BO «Henl V)

Pabouas nporpamma nucuumnasl "KomutonaHas xuMus" 0 HaIIpaBIeHUIO MOATOTOBKH (crneruansHocT)  04.05.01
"dyHaaMeHTa bHAs U PUKIIaHas XUMHA" HanpaBieHHocTH (poduitio) Opranudeckas 1 OMOOpraHuYecKast XUMHS ctp. 10
OI'bOY BO «Henl'Y»

gactuy. OcHoBbl Teopuu Jepsaruna-Jlannay-®epses-OsepOeka (JJIDO). M3meHeHue u30bITOUHON CBOOOAHON SHEPTUU U
PACKIMHMBAIOILETO AABJICHUS OT TONIIMHBI IUIEHKM. BiufHME KOHUEHTpAlUU JJIEKTPOJIUTOB HA  BEIMUMHY
130bITOYHOM CBOOOIHOM SHEPIUU U PACKIMHUBAIOLIETO JABICHUS IIEHKHU.

21. @akTopbl CcTAa0MIM3alMM AUCIHEPCHBIX CHUCTEM: 3JIEKTPOCTaTUUYECKas, aACOPOLMOHHAS U CTPYKTYpHas
COCTaBJIAIOIIUE PACKIMHUBAIOLIETO AaBiaeHus, 3pdextsl ['u66ca u MapaHronu ¥ uUX poidb B YCTOMUUBOCTH TOHKHX
IUIeHOK.  Pounb runponuHamMudeckux 3¢ QpekToB B ycToiiunBocTy mieHoK. CTpyKTypHO-MexaHuueckuil Gapbep 1o Pebunnepy
KaKk caMblil CUIbHBIN (akTOp cTAOMIU3aLUM  JUCIEPCHBIX CcUCTEM. Poib  CTpyKTypbl aACOpPOLMOHHBIX CIOEB U
JIMO(GUIN3ALUY TIOBEPXHOCTH YAaCTUI] B YCTOMUUBOCTH JUCIEPCHBIX CUCTEM.

22. Asposzomu. Knaccudukanus. MonekylspHO-KMHETUYECKHE CBoiicTBa asposoisieil. CequMeHTalus.  a’po30Jei.
OJeKTpuuecKue CBOWCTBAa a’po30Jiell, NpUYMHBI BOBHUKHOBEHMs 3apsja Ha IOBEepXHOCTH uactull. IIpakTudeckoe
UCIIOIb30BaHUE a3p030Jei. A3PO30IIH U OXpaHa OKPYXKaloIleld cpesbl.

23. Ilenst u nennsle mueHku. Kiaccuduxamus u  crpoenue neH. Kparnocts 1neH. [lepBuuHble U BTOpUYHBIE
(HBIOTOHOBCKUE) YEPHBIE IIJIEHKYU. BIIUsSHUE 3]IEKTPOIUTOB HA TOJILUHY IUIEHKU. Y CIIOBUE PaBHOBECUS IUIEHKU C KAHATIOM
I'm66ca-Ilnato. IIpouecchl, Beaylue K M3MEHEHUIO CTPYKTYPhI U pa3pylleHuto neH. I[IpakTudyeckoe NpUMEHEHUE MIEH.

24. OMynbCMM M 3MyIbCUOHHble IUIeHKHM. Kilaccudukanus U MeTonpl ONpeereHUs THIA SMYJIbCUM.
OMynbraTopsl, IpUHIMIBL BbIOOpa [TAB ni1s crabuinsanuy OpsAMbIX U 00paTHbIX sMynbcuil. Ponas I'JIb monexyns: ITAB B
cTabunuzanuu smynbcuit. O6pamenue Ga3. Teepasle sMynbratopsl. Paspymenue smynbcuil. IlpakTuueckoe HpUMEHEHUE
3MYJIbCUIL.

25. 3omu. 3akoHoMepHOCTH Koarymsuuu. Koarymsanus ruaposoneil  31eKTpoauTaMu. 3aBUCHMOCTb CKOPOCTH
KOaryJ/siiuK OT KOHLEHTpaluy 31ekrpoaura. Ilopor koarymsanuu; npasuno Hlynene-I'apau. Teopus ycroitunBoctu 110poOHBIX
3onelt [epsaruna-Jlannay-®epses-Opepoeka (AJIDPO). Koarymsanust 3omeil, coxepxallux CHIbHO3APSKEHHbBIE YaCTHIIBI
JuicHepcHOH (a3bl, 3IEKTPOIUTaMH (KOHLIEHTPAMOHHAsL KOAryJIAlKs). Y CI0BUE UCUE3HOBEHUsI IOTEHLHUAIbHOIO Oapbepa.
Teoperuueckoe oOocHoBanue npasuna llynene-I'apau. Koarymsauus 3osell, coxaepxkamux —ciaabo3apsoKeHHbIE  YacTHULbL
JucnepcHol  (aspl, 3aeKkTponuTamu (HedTpanusanuoHHas —koarymiuus). Kpurepuii Ditnepca-Kopda. 3oHbI Koarynsnuu.
Kuneruka xoarymnsuuu. [ToHATHE 0 KUHETHKE OBICTPON M MEIUICHHON Koaryisuuu. beictpas koarysius 1o CMOJIyXOBCKOMY.
OnoKyIALMSA, TeTEPOKOAryIIALMSL, afaryisus (onpeaeIeH s, TPUMEPHI).

26. Bo3HUKHOBEHUE U pa3BUTHE MPOCTPAHCTBEHHBIX CTPYKTYp B JUCIEPCHBIX cucTeMaX. IIpupona KOHTaKTOB
MEXAY YacTULlaMH 00pa3yromuxcs CTpykTyp. KoarynsuuoHHbIE CTPYKTYpBbL. Y clI0BUs UX 00pa3oBaHus. IIpoYHOCTb €IUHUYHOIO
KOAryJIIIUOHHOTO KOHTaKkTa. MeXaHUYecKue CBOMCTBA CTPYKTYp C KOAaryJsILUOHHBIM TUIIOM KOHTAaKTa. SIBjeHUe
TukcoTponuu. Kpucramimsanuonusle cTpykrypsl. Ilpouecckl, mnpuBojsmue K 00pa30BaHUIO KPUCTAIM3ALHOHHBIX
(dazoBbix) KoHTakTOB. IIpOYHOCTH KPUCTAIM3ALMOHHBIX CTPYKTYP. MeTO/bl pEryIUpOBaHUs CTPYKTYPHO-MEXaHHUECKUX
CBOMCTB JJUCHEPCHBIX CUCTEM Ha Pa3JIMUHBIX CTAAUSIX UX (OPMUPOBAHHUS.

27. OCHOBHBIE IOHSATUS PEOJIOTHU. YIPYrOCTh, BA3KOCTb, IUIACTUYHOCTb. MOJENb yIpyro-BsI3KOro —Tela
Makcgenna. Penakcanus  HanpspkeHuid. Ilepuon  penaxcanuu. Mozenb  Bsaskoympyroro tena KenbBuHa. Ympyroe
nocineneiicreue. Moznenp bunrama. [IpenensHoe Hampsbkenue capura.  Juddepenuuanvhas u  3ddexkTuBHas BI3KOCTb.
Peonornueckue cBolicTBa  CBA3HOMUCIIEPCHBIX cucteM. IlonHas peosjoruyeckas KpHUBasi CUCTEM C KOAryJILUOHHBIM TUIIOM
KOHTAaKTOB. Peonornueckne cBoicTBa CBOOOTHOAUCIICPCHBIX CHCTEM. BinsiHue KOHIIEHTpanuy 1 GopMBbl YaCTHI AUCTICPCHOM (ha3bl
Ha 3aKOHOMEPHOCTH TeUeHHs (3aKOH DiHIITeHA). AHOMAJHS BA3KOCTH.

28. OU3MKO-XUMHUYECKHE SBICHHS B Mpoueccax jaedopMaivu ¥ pa3pylIeHUs TBEPABIX Tel. DPPeKT
Pebunnepa.Bnusinue mpupoIbl )KUAKON Ga3bl HA MPOYHOCTD U IJIACTUYHOCTH TBEPABIX Tel — 3 dekr Pebunnepa. Teopus
I'puddurca, ycnoBue caMoripou3BOIBHOTO PACIPOCTPAHEHHS TPEIIMH. BiusHMe XMMHYECKOW TPHPOABI TBEPIOrO Tela H
cpenpl Ha NPOSBIECHHE aACOPOIIMOHHOTO MOHIKEHUS IPOYHOCTH. PONb  peanbHOM CTPYKTYphl W BHENIHHX YCIOBHH B
IposiBIeHNH 3()(HEKTOB aACcOPOIIMOHHOTO BIMSIHUS CPEIbl Ha MEXaHHUECKHE CBOHCTBA TBEPAbIX Tesl. OCHOBHBIE (HOpMBI
nposiBieHus dpdexra: M3MEHEeHME NPOYHOCTH W IUIACTUYHOCTH KaK  CJICACTBHE CHIDKCHUS IOBEPXHOCTHOW JHEPIUH

6.4. Kputepuu oueHuBaHust

Ilepex TeM, Kak MPUCTYIHUTH K BHIIOIHEHHIO JaO0paTOPHOIM pabOThI, CTYACHT NPOXOJUT COOECEI0BAaHHUE, B X0€ KOTOPOTO
BBISICHSIETCS CTEIICHb OCBEOMIICHHOCTH CTYICHTA O LEJIH, 3a/1a4ax, TEXHUKE OC30MaCHOCTH M IIOPSIIKE BBIMTOIHCHHS
IKCIEPUMEHTAIIBHOMN YaCTH J1a00paTOpHOU paboThl. B cilydae ycnemHoro npoxoxaeHus JaHHOrO COOeCe10BaHusI, CTYACHT
JIOIYCKACTCS K BBIIOJIHCHHIO IKCIIEPHMEHTAIBHOM YacTH JIAOOPAaTOPHOW paboThL; B ClIydae BBISIBICHUS B X0/€ COOECeI0BaHMs
HEJI0CTATOYHON OCBEAOMIICHHOCTH CTYJCHTA, MY AAeTCs AOMOIHUTEIBHOE BPEMs HA OATOTOBKY M COOECEIOBAaHUE IIOBTOPSICTCSI.
[Tocne BeInmoaHEHUs 1a00PaTOPHON pabOTHI CTYJCHT BO BHEYYEOHOE BpEMs CAMOCTOSATENILHO 0(OPMIISET OTYET MO MPOACTaHHON
n1abopaTopHOil paboTe, KOTOPBIN BKIIOYACT CIICAYIONINE Pa3Aeibl: TUTYIBHBIN JIUCT, Leib, 3a1a491, 000py10BaHHE, IOCYa,
PEaKTUBBI, TIOPSIOK BBIIIOIHEHHUS PaboThl, 00paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX, BEIBOBL. 3alUTa OTYETa BKIIFOYACT IPOBEPKY
MPAaBUIILHOCTH O(OPMIICHHSI U COJICPIKAHUS OTYETA U YCTHOE COOECeIOBaHUE MO KOHTPOJIBHBIM BOIIPOCaM K J1abopaTopHOii pabore.
OTYeT CYMTACTCS 3aYTEHHBIM, €CJIH OTCYTCTBYIOT 3aMeYaHusl K ero 0(OPMIICHHIO ¥ COJCPIKAHHIO, B CITydae HAUYUS 3aMEYaHHH,
CTYZICHTY JIaeTCs TOMOJHUTEIFHOE BPeMsl Ha WX MCIPABIICHHE, MTOCIIE Yero OTYET CAeTCs Ha OBTOPHYIO MPOBEPKY. 3alluTa OT4eTa
CUUTAETCs MPOWUICHHOM, €ClTU B X0/i¢ coOeceI0BaHMs IO KOHTPOJILHBIM BOIIPOCaM K JJA00paTOpHOM paboTe CTYICHT JEMOHCTPHPYET
MPE/ICTABICHHS O CTPOCHUH M CBOMCTBAX KOJUIOMIHBIX CUCTEM U MEXaHU3M UX 00pa30BaHUs, BIaJACeT XUMHISCKUM HAYIHBIM
SI3BIKOM.
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Bo BHCAYAUTOPHOC BPEMSI CTYACHT CaMOCTOATCIBHO 0(1)0pMJ'I$IeT CEMECTPOBOC JOMANIHEE 3aITaHUEC, KOTOPOC JOJDKHO BKIIHOYATh
penieHue 3aaaq. Ba,ﬂaHI/Ie CAAaCTCs Ha MPOBEPKY. 3a/:[aHI/1e CUMTACTCA 3a4TCHHBIM, €CJIU B HEM CTYACHT AEMOHCTPUPYET YMCHUC
MPUMCHATb OCHOBHBIC 3aKOHbBI KOJ'IJ'IOI/I,HHOI71 U IPpOU3BOAUTH HeO6XOZ[I/IMI>I€ XUMHUYCCKUE pACYCThI. B IPOTHUBHOM CJIy4ac 3alaHUC
BO3BpalIacTCs CTYACHTY Ha nopa60TKy, IIOCJIC 4Y€ro MPOBEPACTCA TIOBTOPHO.

Ha uroroBoit aTTeCTallui CTYACHT IOJY4a€T aBTOMAaTHICCKYIO OLCHKY 3a4TCHO IIPH BBIITOJTHEHUHN BCEX MEPEUUCICHHBIX yCHOBHﬁZ
- CTYACHT BBIIIOJIHUJI BCC DKCIICPUMCHTAJIbHBIC YaCTHU BCEX na6opaT0pH1>1x pa60T;

- CTYACHT YCIICIIHO CJaJI BCE OTYCTHI 1 MPOIICIT BCC 3alIUTHI 110 BCEM J'Ia60paT0pHI>IM pa60TaM;

- CTYACHT YCIICIIHO BBIIOJTHUII CEMECTPOBOC JOMAIITHEC 3aJaHUC.

He 3auteno CTYACHT MOXCT IIOJIYYUTH IIPU HEBBIIIOJHCHUU XOTA OBI OJHOI'0 U3 BbINICTICPCUNCIICHHBIX ITYHKTOB.

Htorosas aTrecranusa B Q)opMe OK3aMcCHa.

SKSaMeHaHHOHHBIfI OWJICT MO KOJ'IJ'IOI/I,HHOI71 XHMMUH BKIIIOYACT ABA TCOPETUYCCKUX BOIIPOCA U3 CIIMCKAa BOIIPOCOB K 5K3aMCHY.
OHCHKa «OTIUYHOY». OTBET MOJHBIN K HpaBHJ’ILHBIfI, MaTepuall U3JI0XKCH B OHpeHeHeHHOﬁ JIOTUYECKOM nocCia€a0BaTCIIbHOCTH,
XUMHUYCCKH I'PAMOTHBIM SA3BIKOM. CTy,HeHT TIOJIHOCTBIO OTBETHJI HAa ABaA BOIIPOCA, TIOCTABJICHHLIX B OMJICTE B COOTBETCTBHH C
HpOI‘paMMOﬁ. Harnucan IIpaBUJIBHO BCE HeO6XO,HI/IMLI€ YpaBHCHUS PCAKIINH, YKa3ajl YCJIOBUA UX IIPOBCACHUS. CTyZ[eHT BJIaCCT
XUMHYECKOH TepMI/IHOJ'IOFI/IeI71 u HOMeHKJ’IaTypOfI, YMEET NPUMCHSATH Ba)KHEHIIIUE 3aKOHBI M TIOHATUS XUMUHU JJI 00BSICHCHHUS

KOHKPETHBIX XUMHYECKHX SIBICHUH, yMEET CPaBHUBATh, COIIOCTABIATH 1 0000111aTh (haKThI.
Orenka «xopoino». OTBET NOJHBIN U TPABUJIBHBINA, HO IOMYIICHBI HECYIIIECTBCHHbBIE OIIMOKK B HATUCAHUN YPaBHEHUH PEaKIIHH,
WCTIPaBJICHHBIE MO TPEOOBAHMIO MPETIOIABATEIS.
O1eHKa «yIOBIETBOPUTENILHO». CTYJCHT OTBETHII Ha BCE TEOPETHUECKHE BOIIPOCHI, HO MPH 3TOM JOMYIICHA CYIIECTBEHHAS OMINOKa
WJIA OTBET HE IMOJIHBIN.
O1eHKa «HEYJOBIETBOPUTENbHO». CTYACHT HE OTBETHI HAa 00a TEOPETUUECKUX BONPOCA, HE BiIaJIeeT XMMHUYECKONH TEPMHUHOJIOTHEHN U
HOMEHKJIaTypOH, I0ITycKaeT rpy0Obie OIMOKY B HCTOJIKOBAaHUM U YHOTPEOJCHUN XUMHYECKUX ITOHATHH.

7. YHEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHE TUCIUIIJIMHBI (MOAY JIS)

7.1. PekomeHnayemas iuTepatypa

7.1.1. OcHoBHas JIUTEpaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, rox| Pecypc

JI1.1 |JIedbenosa O. B., OCHOBHBIE MTOHATHUS U OLpeAeIeHUs TUCHUMINH «Dusuueckas HBanoBo : 9bC
Hemuesa M. 11, xuMus» 1 «KosutonaHast XuMus»: yaeoHoe nocobue Urxry, 2017
Bamypun A. C. (https://e.lanbook.com/book/107402)

JI1.2 [Tenspman M. H., Komnnouanas xumus: [y4eOHHUK U1 By30B] Cankr-IletepOypr
Kogsaneruu O. B., [ ap.]: Jlans, 2010
Ocrtpatos B. I1.

7.1.2. Jlono/IHATe/ILHAS JIUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue WsnarensctBo, ront| Pecypc
JI2.1 |Cyxapes 1O. U., [IymoBBI€ MyJbCALMK B OKCUTHAPATHBIX CUCTEMaX: MOHOTpadus YensiOuHCK:
Mapxos b. A. M3nparensctBO
YenssOUHCKOTO
TOCYAAPCTBEHHOT O
YHUBEPCHTETA,
2012
J12.2 |Ulykun E. 1., Tlepuos |Komnounnas xuMus: yu4eOHUK i OaKkaaaBpOB Mocksa: FOpaiir,
A. B., Amenuna E. A. 2012
JI2.3 |Cyxapes [O. . OnTuvecKkre CBONCTBA I'eJIEBBIX OKCUTUAPATOB M UX KAyCTUKHU: YenstOuHCK : 9BC
TEKCTBI JICKIUH WznarenscTBo
(http://library.csu.ru/rbooks2/view2? code=local/007773/suharevyi) |YensOunckoro
TOCYAAPCTBEHHOT O
YHUBEPCHTETA,
2014
7.1.3. MeTonnueckue pa3padoTKku
ABTOpBI, COCTaBUTEIH 3arnaBue WsnarensctBo, ronn| Pecypc
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ABTOPBI, COCTaBUTEIH 3arnaBue W3znarensctBo, rox | Pecypc
JI3.1 |Ky3uenosa E. B., Jla6opaTopHbLil MPaKTUKYM 110 KOJJIOMIHON XuMuu YensaOUHCK : 9bC
Kosanés U. H., (http://library.csu.ru/rbooks2/view2?code=local/007964/007964) WznarenscTBo
Tumymxos I1. B. YensabuHCKOro
rOCYAapCTBEHHOT O
YHUBEPCUTETA,
2022

7.2. llepeyens pecypcoB HH(POPMAIMOHHO-TeJIeKOMMYHHKANNOHHOM ceTH "UHTepHeT"

Ol |HamuonanbHas 31nekTpoHHas 6ubanorexa (HOB) [Dnexkrponnslil pecypc] : 00beAUHEHHbIN 31€KTPOHHbIH KaTanor poHI0B
POCCHICKHX
6ubmmorex : caifir. — URL: http://H36.po.

92 [eLIBRARY.RU [DnexrpoHHslii pecypc] : anekTpoHHas 6ubnuoreka / Hayd. snekrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.

93 |Znanium.com [DJEKTPOHHBIH pecypc] : anekTpoHHO-0ubnnoreynas cucrema (ObC) / HayuHo-u3naTenbckuid HeHTp
NH®PA-M. — URL:
http://znanium.comy/.

D4  |IOpaiit [DnexTpoHHbIH pecypc] : anekTpoHHO-0nbmuoTeuHas cucrema (O5C) / usnarenscro FOpaiit. — URL:
https://biblio-online.ru

D5 |Jlanb [DnexTpoHHBIN pecypc] : anekTpoHHO-O0nbanoTeuHas cucrema (ObC) / uznarenscro Jlans. — URL:

http://e.lanbook.comy/.
7.3 IlepeyeHb MHPOPMALNMOHHBIX TEXHOJIOT U
7.3.1 IlporpaMMHoe oGecneyeHue
Adobe Reader
LMS Moodle

7.3.2 IlpodeccuonanbHble 6a3bl JAHHBIX 1 HHPOPMAIMOHHO-CIIPABOYHBIE CHCTEMbI

1. Hayunas snexrponHas 6ubinoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hayunas s1neKTpoHHAas

6ubmorexa : cailt. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum nocTyna: 1iis 3aperucTpup. nonb3oparenei. — Tekcr :
JJIEKTPOHHBIM.
2. Hanmonanbnas snextponHas 6udanoreka (HOB) (https://rusneb.ru/) HanmonaneHast anexktponnas oudnnorexka (HOB) :

00BETMHEHHBIN 3JICKTPOHHBIHN KaTanor GOHA0B poccuiickux oubnuorek : caidT. — URL: http://H36.pd. — Pexxum noctyna: u3
YUTANBHBIX 3aJ710B OnOaroTekn Yenl'Y. — TeKCT : 3JIeKTPpOHHBIM.

3. [pesunenrckas oudnauoreka (https://www.prlib.ru/) [Ipe3unenrckast 6uOIMOTEKA : AIEKTPOHHAS HAIIMOHAJIbHAS
oubnumoreka : caiir / ®I'BY Ipesunenrckas 6ubnmuoreka umenu b. H. Enpumna. — CankrllerepOypr, 2009 — . — URL:
https://www.prlib.ru/. — Tekcr : 37€KTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynbTuaucIuIUIIMHAPHAs pedepaTuBHas 6a3a
nanHbix / kommanus Thomson Reuters. — Pexxum mocryna: muis 3apeructpup. nojb3osateneit Yenl'Y. — TekCT : 3eKTPOHHBIN.

5. Scopus (https://www.scopus.com) Scopus : pedeparuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. —
S3. aarn. — Pexxum goctyna: mmst 3apeructpup. nois3zoBateneit Yenl V. — TekcT : 3IeKTpOHHBIH.

6. DNeKTpOHHBIN KaTanor Hay4Hoi Oubnuoreku Yenl'Y [DnextponHsIid pecype] : 6a3a nanHbix / YensO. roc. yH-T. — UensaOuHCK,
1992.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JTUCITUIIJIMHBI (MOY JIA)

Jlns peann3anyy JUCLMIUIMHBI HCHIONB3YIOTCS YaeOHbIe ayAUTOPHH IS IPOBEICHHS 3aHATHI JIEKIIMOHHOTO THIIA, 3aHATHH
CEeMHMHApPCKOT0 TUIIA, TPYIIOBBIX U HHAWBUAYAJIBHBIX KOHCYJIbTALUH, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluy, a TaKkKe
MIOMELIEHHS U CaMOCTOSTEIbHON padoTHI.

VYueOHble ayAUNTOPUH YKOMITJIEKTOBAHBI CIIEHUATH3UPOBAHHON MeOeIbI0 M TEXHUUECKUMH CPEICTBAMU 00ydIeHHS.

Jlns mpoBeaeHus 3aHATHH JIEKIMOHHOTO THIIA PEUIaraloTcss Habophl AEMOHCTPALIMOHHOTO 000PYA0BAaHMS M YI€OHO- HATIISIIHBIX
mocoOuii (IeMOHCTpaIIMOHHBIA HA0Op aTOMOB, Tabnuia MeHeneena, Tabauia paCTBOPUMOCTH, JCKTPOXUMUICCKUH Psijt
HaMpPsDKEHUST METAJLIOB)

[TomernieHust 1uisi CaMOCTOSITEIBHOM PabOThl 00YUYAFONIMXCS OCHAIICHBI KOMIIBIOTEPHOW TEXHUKOH C MOJKIIIOYCHUEM K CETH
"NutepHet" 1 00ecriedYeHueM J0CTyIa B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

1.YueOHast ayaquTopust Ui POBEICHUS 3aHATHH JICKIIHOHHOTO THIIA.
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OcHOBHOE 000pyI0BaHuE:

KomnuectBo nocanounsix Mect — 90, yuebnas mebens, npoekrop EPSON EMP-1720, noyrOyk iRU Patriot707 core Win8 —
HEPEHOCHOH, aKyCTHYeCKasi CUCTEMA.

VueOHO-HArIsIHbIE T0COOUS:

MyneTumMenuiiHas npe3eHTanus.

ITporpamMHoOe obecnieueHue:

MS Office 2010 Pro. (Ne nmunensun: 48780632, nmunensuonnoe cornamenue Open License 68753219ZZE1307. Hara c 11.07.2011.),
PSPP (cBoboaHoe nporpamMmmuoe obecneuenue, munensus GNU GPL).

2.Y4eOHast ayquTOpHs Ul NIPOBEACHHUs 3aHATHI 1Tab0paTOpHOTO THIA: JabopaTopus AucHepcHbIX cucteM ayn. 301.(454000,
UYensibunckas 00:1., r.HYens0unck, yn.Mononorsapaeiiues, 70-6)

OcHOBHOE 000pyI0BaHuE:

Becs! nabopartopusie BJITD-1100, Becst HTR-80E, mkad cymmnbasbiil HIC-80-01 CITY, bans UT-4308E BoasHast, melikep
MequuuHckuil S-3.02L, snexrpomurka crekiokepamudeckas, poromerp KOK-3-01; Becst HTR-80E; pH-metp pH-150MU;
akBaguctuiuiaTop J19-4; mydenbHas neub; konopumetp porosnekrpuueckuii KOK-2MIT.

3. ITomenienue JJIA CaMOCTOSITeIIbHOM pa6OTLIZ

3.1 YuranbHerii 3a1 Ne 1

OcHOBHOE 000pyI0BaHUE:

KomuuectBo nocanounsix MecT — 50, 5 epcOHAIbHBIX KOMIBIOTEPOB C MOJKIIOUEHUEM B ceThb «IHTEpHET», HEOrPaHUYEHHBbIH
nocryn k ObC u BJl, yae6Has MeOeib, KOHAUIMOHED.

ITporpamMHOe obecnieueHue:

MicrosoftWindows 10 Pro. (JIuuensuu 6eccpounsie. loroBop Ne AD-223/28/18), MicrosoftOffice 2016 Pro(JIuniensun d6eccpounsie.
Jorosop Ne AD-223/28/18), Koncynerant [Tmoc (Cornatnenue o corpyaandectse Ne 31 or 20.05.2003 ¢ pernoHaabHbIM
MH(POPMAIMOHHBIM LIEHTPOM  OOILEPOCCUICKOM CeTH pacrpocTpaHeHus mpaBoBoi nHdopmanun), [10 «Antusupyc Kacnepckoro
(JTuuensuonnsiii jorosop Ne 1013/K-2773 ot 11.12.2017 1.).

3.2 UudopmanronHo-616uorpaduueckuil oTaen

OcHOBHOE 000py/I0BaHHE:

KonuuecTBo nocafouHbix MecT — 24, yueOHas Mebenb, 7 IepCOHAIBHBIX KOMIIBIOTEPOB C MOAKIIOUEHUEM B CeTh «MIHTEpHETY,
HeorpanudeHHbli goctyn k 9bC u B/I.

ITporpamMHOe obecnieueHue:

Microsoft Windows Professional 7 Russian Academic OPEN No Level (CBT(OAOLIEHTP) 18.02.10. Homep nunensuu 46536280),
Microsoft Windows Professional 7 Russian Academic OPEN No Level (Jorosop Ne A3-61/10), Microsoft Office Professional Plus
2010 Russian Academic OPEN 1 License No Level (JloroBopNe AD-23/12, Homep nuuensuu 60411804), Koncynsrant Ilntoc
(Cornawmenue o corpynuauuectse Ne 31 ot 20.05.2003
CpEeTHOHATBHBIMIH()OPMAHOHHBIMIICHTPOMOOIIEPOCCHHCKOCeTHpAcIpocTpaHeHUApaBoBoinHpopMarn) HOb (Jorosop Ne
101/H26/2810 ot 20.02.2018), I[TO «AnTuupyc Kacnepckoro» (JInuuensuonnsiit qorosop Ne 1013/K-2773 or 11.12.2017 r.)

9. METOAUYECKHE YKA3AHUSA JJIS1 OBYYAIOIIUXCA IO OCBOEHUIO TJUCHUIIJIMHBI (MOAY JIS)

K coBpeMeHHOMY BBIITYCKHHKY OOIIECTBO MPEABSABIIACT IUPOKUI IIepedeHb TPeOOBaHMM, CPEAN KOTOPEIX 0c000€ 3HAUCHHE NMEET
HaJIM4Ke Y BBITYCKHUKOB HABBIKOB M YMEHHH CaMOCTOSTENBHO MOTy4YaTh 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB MH(OPMALIH,
CHCTEeMAaTH3UPOBATh U aHAJTM3UPOBATh MOJYIEHHYI0 HH(popMaruio. PopMUpOBaHHE TAKOTO YMEHHS MIPOMCXOAUT B TEUECHHE BCETO
neproza o0y4eHus 4epe3 IMOATOTOBKY K 1a00paTOpHBIM, CEMHUHAPCKUM, TPAKTHYECKUM 3aHATHAM. [Ipy 3TOM caMocTosITeNnbHAas
paboTa CTyIeHTa UrpaeT BayKHYIO POJIb B XOZI€ BCETo ydeOHOro nporecca.  [Ipy M3yd4eHHn JUCHHUIUIMHBI OCHOBHYIO JIOJIO
OTBOJIMMOTO Ha CAaMOCTOSITEJIbHYIO pa0OTy BpEMEHH 3aHMMaeT paboTa ¢ KOHCIIEKTOM JICKIUi, yueOHUKaMH, y4eOHbBIMUA TTOCOOUSIMH U
METOIMYECKUMH YKa3aHUAMH. A IIOTOMY CTYAE€HTaM HEOOXOANMO ONTHMAIbHO UCTIONIB30BaTh BPEMEHs, OTBEJCHHOE Ha
CaMOCTOSITENBHYIO paboTy.

IlenecooOpa3HO MOCBAIIATE A0 HOTy4yaca B IeHb H3yYEHUIO KOHCIEKTA JICKLUH B TOT )K€ IeHb MOCTIE JICKIUU U 32 JICHb Tepex
nexuued. Teopernueckuil MaTepra u3y4yaTh B TEUCHHE HEIEIH 10 2 YacOB, & TOTOBUTHCS K MPAKTHUECKOMY 3aHATHUIO MO
JcHumiaHe 10 1.5 gacos.

JIJist TydIero ¥ MOJHOTO YCBOCHUS MaTepuaia yueOHOM AUCUUIUTHBI PEKOMEHYETCS UCTIOIb30BaTh METOANYECKHE YKA3aHUS U
MaTepuabl Mo y4eOHOM AUCIUILIHHE, TEKCThI JIEKIHA, a TAK)Ke JIICKTPOHHBIE pecypchl, Meroluecs B cucteme DBC, noctyn k
KOTOPBIM 00ECIIeUeH B YHTAIBHBIX 3aJ1aX YHHBepcHuTeTa. TeopeTHueckuil Marepual Kypca CTAaHOBUTCS Oojiee MOHSATHBIM, SCITH
JIOTIOJTHUTENFHO CTYACHTOM H3YYalOTCs KHUTH, YIeOHHKH 10 JaHHOH y4eOHOoM aucuuruiiHe. [101e3H0 UCToIb30BaTh HECKOIBKO
Y4eOHHKOB, PEKOMEHIOBAaHHBIX MPEIIOIABATEIICM.
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ITpu u3ydeHUH XUMHYECKUX TUCLUIINH HACTOSTEILHO PEKOMEHYETCS «HE 3ay4lBaThy MaTepuall, a J00UThCSI MaKCUMaJIbHOTO
MOHMMAaHHUA U3y4yaeMOi TeMbl JUCHUIUIUHBL. IIpy n3ydeHun TeOpeTUUECKOro MaTepyuana Heo0X0JMMO MHOTOKPATHO IMCATh Ha
4epHOBUKE (YOPMYJIBL, pEaKIUK U Fpa(UKU JO OJHOTO UX 3aIOMUHAHMS.

B cimydae nmpuMeHeHuUs Opu 00y4eHUH JUCLUIUIMHBI 3IEKTPOHHOI0 00y4eHUsl, AUCTaHIUOHHBIX 00pa30BaTEIbHBIX TEXHOIOI U]
o01eHne 00y4aromuxcs U IpenojaBaTess OCyLIeCTBISIETCS B PEXKUME PealbHOrO BpeMeHU (OHIaiH-IeKkuuy (BeOUHApBL), 4aThl,
BUJI€0-KOH(EPEHINY U JIp.) UM OTI0KEHHOIO BpEMEHHU (CUcTeMa JUcTaHIMOHHOro o0ydenus Moodle, MS Office365, popymsl,
3JIEKTPOHHAS [10YTa U Jp.).

Bombliryto 4acTh BpeMEHU 00y4aroIuecs: CaMOCTOSITENILHO paboTatoT ¢ ydeOHO-MeToqMYeCKUMU MaTepuanaMu. CTyIeHTbl UMEIOT
BO3MOXHOCTb KOHCYJITUPOBAThLCS € IIPENOAABATENIEM 10 BCEM BOIPOCAM, BO3HUKAIOIIUM B XOJE CAMOCTOSATENbHON paboThl
HOCPEJICTBOM 2JIEKTPOHHOM MOYTHI, COLMAJBHBIX CETEH U T.II.

Joctyn obyJaromerocs kK y4eOHBIM pecypcaM B peXKHUMe OTIOKEHHOTO BPEMEHH, CAMOCTOATENbHOH pabOTHI OCYIIECTBIAETCS Uepes
cetb MHTEpHET B yJOOHOM IJIsl HETO MECTe, BpeMEHHU 1 TeMIIE.

IMpu 06y4yeHny U1 ¢ OTPaHNYEHHBIME BO3MOKHOCTSIMH 37I0POBBSI JIIEKTPOHHOE 00ydeHHe, TUCTAHIMOHHBIE 00pa30BaTeNbHbIE
TEXHOJIOTHH ITPeyCMaTPHBAIOT BO3MOKHOCTh IIpHeMa-Niepeadr HHGOPMAauH B JOCTYITHBIX JUIS HUX (hopMax.

Peanusanus TUCHMIIIMHEI C IPIMEHEHHEM MIEKTPOHHOTO 00y4eHNs, NUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHONIOTHH (Haree — D0,
J1OT) ocymecTBiusercst Ha oCHOBaHUH «I10T0OKEHHS 0 peann3aniy OCHOBHBIX U AOTOTHUTEIBHBIX 00pa30BaTEIbHBIX IPOTPAMM C
HMPHMEHEHHEM 3JIeKTPOHHOTO 00YyYeHHs U AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHONIOTHI B (eilepaTbHOM rocyJapCTBEHHOM
6r0mKEeTHOM 00pa30BaTETbHOM yUIPEXKICHUH BBICIIEro 0Opa3oBaHus «UensOMHCKHI rocyJapCTBEHHBIN yHHBepcuTeT», «Ilonoxenus
0 TIOpSIIKE 3a4eTa 00YJAIOIIIMICS [0 OCHOBHBIM MPO(eCcCHOHATbHBIM 00pa30BaTeIbHBIM POTPaMMaM BBICIIETO 0Opa30BaHUS B
OI'BOY BO «HenlY» pe3yabTaToB OCBOEHUSI B OpraHU3aIMAX, OCYIIECTBIIOIUX 00pa30BaTENbHYIO AEATENbHOCTD, YIEOHbIX
IIPEMETOB, KYpCOB, IUCLMIUIUH (MOYNEl), IPAKTUK, JOIOJHUTEIbHBIX 00pa30BaTeIbHBIX IPOrPaAMMy IOCPEACTBOM MIEKTPOHHOM
uHpopMaoHHo-00pa3oBarenbHoil cpeapl PI'BOY BO «Henl'Vy». B uckmouuTenbHBIX ciiydasx (popc-Maxxop U T.IL.) IPU
peanuzanuu oOpaszoBaTenbHOil gestensHocTH ¢ npuMeHeHreM D0, IOT MoryT NIpUMEHATh KOMIIOHEHTBI, HE BXOJUIIME B [IEPEUEHb
3JIEKTPOHHOM MH(POPMAIIMOHHO- 00Pa30BaTENILHOM CPeIbL.

10. CHEIIMAJIBHBIE YCJIOBUSA OCBOEHUA JTUCITUITIJIMHBI OB YYAIOIMUMUCSA C THBAJIMJTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXKHOCTAMMU 3/10POBbA

OcBoeHUE TUCHUILIMHBI HHBATUIAMHU U JHLIAMU C OTPaHMYCHHBIMUA BO3MOXKHOCTSIMU 3JI0POBbS OCYIIECTBIISICTCS C UCIIOIb30BAHUEM
CHEUHATBbHBIX TEXHUYECKUX CPEICTB W WH(DOPMAIMOHHBIX TEXHOJOTHH, MPEJOCTaBIsEMbIX PecypCHBIM Yy4eOHO-METOANYECKHM
LEHTPOM MO OOYYCHHIO WHBAIMIOB M JIMI C OrPaHWYCHHBIMH BO3MOXHOCTSMH 3740poBbsi Yenl'VY mo 3ampocy oOydaromerocs
(MOOWIIBHBIC CHELHMATbHBIC TEXHHYCCKHE CPEICTBA UL JMI[ C HAPYIICHWSIMH 3PCHHS M C HApPYIICHHEM CJIyXa, aCCHCTHUBHBIC
MH(POPMAIMOHHBIE TEXHOJIOTHH).

Ilpn HeoOXOAMMOCTH IUIsi OOYYAIOLIMXCSI C HAPYIICHHSIMH 3pCHHS Ha PabodYMx MeCTax M HPOBEACHHS NPAKTHYCCKHX HITH
1ab0OpaTOPHBIX 3aHATHI YCTAHABIMBACTCS CICLHAIBHOE MPOrpaMMHOE obecriedeHne (MporpaMma pedeBOd HABHTALMH, PEYCBBIC
CHHTE3aTOPbI, SKPAHHBIC JIYIIBI).

B yueOHbIe ayauTopuu 0OecrieynBacTCs OCCHPEISITCTBCHHBIH NOCTYI ISl OOYYaIOUIMXCS C MHBAJIUAHOCTBIO M C OTPAaHHYCHHBIMH
BO3MOXKHOCTSIMH 3[J0POBbs. B Kaxk10i# ayIuTOpuu, rae 00yJaroTcsi MHBAIU/BI U JIUIA ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3I0POBBSI,
MPeyCMaTPUBACTCSI COOTBETCTBYIOIIEE KOTMIESCTBO MECT JUTsl OOYUYAIOIIMXCS C YYSTOM HAPYIICHUH UX 3A0POBBSI.

Jnsi OCBOSHHMSI MUCLMIUIMHBI WHBaIWAaM M JIMIAM C OTPAHHYCHHBIMHA BO3MOXKHOCTSIMU 37I0POBbsI MPEIOCTABISIETCS JOCTYM K
MEeYaTHHIM MCTOYHUKAM, HMEIONIMMCS B Hay4HO# Oubnnorexe Yenl'Y, ¢ MOMOMIbIO CHIEHUATBHBIX TEXHUYECKUX CPEACTB; JOCTYI C
MOMOUIBIO CIEIHANBHBIX TEXHHYECKUX W TMPOTPAMMHBIX CPEACTB K OJJIEKTPOHHBIM HCTOYHHMKAM, MPEACTABICHHBIM B (opme
ANIEKTPOHHOTO TOKyMeHTa B (hoHIe HaydHOH 6nOmuoTeku Yenl'yY win 3JeKTpOHHO-OUOIHOTEUHBIX CHCTEMAX.

Y4eOHO-METOIMUECKHE MAaTepHabl Il O0YYAIONMXCS U3 YHCIIa WHBAIHAOB U JIMIl C OTPAaHHMYCHHBIMUA BO3MOMKHOCTSIMH 37I0POBbS
MPEIOCTABISIIOTCS B JOpMax, aAalTUPOBAHHBIX K OTPAHUYCHHSIM UX 3I0POBbS U OCOOCHHOCTSIM BOCTIPUATHS HH(POPMAIIUH.

J1J1s1 MHBAJIMIIOB | JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI OCBOCHHE TUCIUILTUHBI MOXKET OBITh YACTHYHO WITH MOJHOCTHIO
OCYLIECTBIICHO C UCIOJIb30BAHUEM JMCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHA.

IIpu mnpoBeneHWH MPOMEKYTOYHOM AaTTeCTalMyd 10 AUCHUIUIMHE OOYyYaloMMMCS C HHBATUIHOCTBIO U C OTPaHUYCHHBIMH
BO3MO)KHOCTSIMH 3I0POBbSI OOCCIICYMBACTCS 110 KX 3asBICHUIO MPEAOCTABICHHE B JOCTYNHOH (OpME B 3aBHCHMOCTH OT HX
WHIAMBHIYaJbHBIX OCOOCHHOCTEH HMHCTPYKIMH O MOPSAKE MPOBEACHHS IIPOMEXKYTOYHOH AaTTECTAIMH, OLCHOYHBIX CPEACTB H
BO3MOXKHOCTH OTBETOB Ha 3ajaHusi (MMChbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MHUChbMeHHO mpudrTom Bpaiins, c
HCIIOJIB30BAHMEM YCIIyT ACCHCTEHTA, YCTHO).

Ipu mpoBeeHUN MPOLEAYPHI OLCHUBAHMS PE3yIbTaTOB OOYUCHHS MHBAIUIOB M JIHI[ C OrPaHUYCHHBIMH BO3MOXKHOCTSMH 30POBBS
[peIyCMaTPUBACTCS MCIIOIb30BaHue MpeaocTaBineHHbX Yenl'V i cOOCTBEHHBIX TEXHUYECKUX CPEACTB, HEOOXOIMMBIX M B CBSI3H
C MX MHIMBUIYAIBHBIMH 0COOCHHOCTSIME. [Ipr HEOOXOIMMOCTH MHBAIMIAM U JIMLAM C OrPAHMYCHHBIMHA BO3MOXKHOCTSIMH 3/10POBbBSI
[PEIOCTaBIISICTCS JOMOIHUTEIBHOE BPEMSI UTS TOJrOTOBKY OTBETA HA 3aIaHUS,
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Trnpoueaypa ouCeHUBaHUs PE3yJIbTATOB 06y‘IeHI/I$[ 10 JUCHUIIJINHEC MOXKXCT NPOBOJAUTLCS B HECKOJIBKO DTAIIOB.
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