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Copepxkanue

1. Ilenu ocBOeHMS AUCITUTLITUHBI

2. Mecto nuciumuinsel B cTpykType OIIOIIT

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

4. O6beM AUCHUTLTUHBI (MOTYJIs)

5. CtpykTypa u cojiepKaHue AUCHUIUTAHBI (MOTYJIs)

6. @OH/T OLIEHOYHBIX CPE/ICTB

6.1. IlepedyeHn BUIOB OIIEHOYHBIX CPEJCTB

6.2. TunoBbIe KOHTPOJIBHBIC 3aJ]aHUS U MHBIC MaTEPHAJIBI JISl TEKYIIEH aTTeCTallUuK
6.3. TunoBbie KOHTPOJIBHBIC BOMPOCHI U 3aJIaHKS JJIsI IPOMEXKYTOUHOU aTTeCTaIlluu

6.4. Kputepuu olieHUBaHUs

7. YueOHO-MeToan4ecKOoe U HH(pOopMaIIMOHHOE 00ecTIeUeHUE JUCITUTIITUHBI (MOTYJIs)
7.1. PekomeniyeMas auteparypa

7.2. Ilepeuens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHHKAaIIMOHHOM ceTH "MHTepHeT"
7.3. Ilepeuenb nHPOPMAIIMOHHBIX TEXHOJIOTUN

8. MaTepuanbHO-TeXHUYECKOE 00ecTieueHrne TUCIUTUTHHBI (MOJTYJIs)

9. Meroaunueckue ykazaHus JUisi OOy4aroIIMXCs [0 OCBOSHUIO TUCIUILTAHBI (MOYJIsS)
10. CriennanbHble YCIOBHUS OCBOCHUSI TUCIUILTUHBI 00yYaIOIIUMHUCS C MHBAIUTHOCTBIO U
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3J0POBbS
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crp. 3
"Xumus" HanpaBIeHHOCTH (PO IITi0) AHaTUTHYeCKast XUMUS U xumudeckas skcreprusa GPI'BOY BO «Henl ' V» P

1. IEJIM OCBOEHMUS AU CITUILIJIMHBI

LICJ'IL npenoaaBaHuA JUCHUIIIIMHBI OCBOCHUEC CTYACHTOM 3HaHUHN O KOJUIOUAHO-XUMHUYCCKUX IIpoLeccax, CBOMCTBax JAUCIHECPCHBIX
CHCTEM UM ITOBECPXHOCTHBIX

SIBJICHUAX, MOJYUYCHU HABBIKOB I10 CUHTC3Y U aHAJIN3Y JUCICPCHBIX CUCTEM.

PCSyJ'ILTaTLI O6y‘{eHI/I$I IO JUCLHUIIIMHE HAaIlIPaBJICHBI HA JOCTUXKCHUEC NHAUKATOPOB KOMHCTCHHHﬁZ

HUMCTb HAaBbIKU PCIICHUS 3a1a4 HpO(beCCI/IOHaHI)HOﬁ ACATCIIBHOCTU Ha OCHOBC TCOPETUYCCKUX 3HAHUH B O6.]'[aCTI/I XUMHUYCCKHUX HAYK
(OTIK-1-3);

YMETh pelarh MpoeCcCHOHAIBHBIC 3aIaul U3 Pa3IndHbIX obnacteil xumun (OITK-2-2);

YMETb HCIIONIb30BaTh PACUETHO-TEOPETHYECKHE i KOMITBIOTEPHBIE IPOrPaMMBI [UIs peliieH s mpodeccHoHanbHbiX 3a1ad (OITK-3-2).

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

IMuxn (paznen) OIIOIL: b1.0.09

2.1 TpeGoBaHus K NpeABAPHUTEILHON MOATOTOBKe 00y4al01erocs:

duznueckas XUuMHUs

AHanuTHuecKass XUMHs

OpraHqucxaﬂ XUMUsA

OO011as 1 HEOpraHU4eCcKask XUMHUS

2.2 JIlucuMniIuHbI ¥ IPAKTHKH, IS KOTOPBIX OCBOEHHE TAHHO# THCIMIIIMHBI (MOAYJ/Is) HEO0X0AUMO KaK Mpe/IiiecTBYoIee:

OCHOBBI XUMHYECKOT'O MaTepruaioOBEACHUA

3. KOMIIETEHIIUY OBYYAIOIIET OCSI, ®°OPMUPYEMBIE B PE3YJIETATE OCBOEHUS JUCATLINHEI
(MOJYJIST)

OIIK-1: CnocoGeH aHAIM3UPOBATH M HHTEPINPETHPOBATH Pe3yJIbTAThl XHMHYECKHUX IKCIIEPUMEHTOB, HA0II0AeHUii 1
H3MepeHuit

3HaTh:

OCHOBHBIE 3aKOHBI U ITOJIO)KCHHS KOJIJIOUTHON XUMHH

YMmeTh:

[IPUMEHSTh 3HaHHS B 00J1aCTH KOIJIOMIHOM XUMHU B IPO(HECCHOHATBHON AESITENEHOCTH

Buagern:

HaBBIKAaMHU PCOICHUA 3a1a4 HpO(l)CCCHOHaHLHOﬁ ACATEIIbHOCTU UCIIOJIB3Ys TCOPETUYCCKNE 3HAHUA B obmacT KOJIJIOMTHOM XM MHUH

OIIK-2: Cnioco0eH NpoBOAUTH € cOO/II0eHHEeM HOPM TEXHUKHU 0€30MacHOCTH XMMHUYEeCKUH IKCIIePUMEHT, BKJII0Yasi CHHTE3,
aHaJIM3, N3yYeHHe CTPYKTYPhI H CBOICTB BelLIleCTB M MATEPUAJIOB, HCCJIEIOBAHHE NPOIECCOB C HX YYACTHEM

3HaTh:

rpaBuiia paboThl Ha 000PYAOBAaHHUH U ITPABHUJIA TEXHUKH OE30MACHOCTH B 1a00paTOpHUsiX

YmMmeTh:

WCIIONIb30BATh TEXHMYECKUE CPEICTBA IS IPOBEICHUST XUMUIECKOT O AKCIIEPUMEHTA, OMPEAENISATh PUCKH; MPEIBUIETD TOCIESACTBUS
JEUCTBHIA TIPH MTPOBEACHUH XUMHYECKOT0 dKCIIEPUMEHTA;

Baagern:

TEXHHUKOH MPOBEIEHNS] XUMUUECKOT0 SKCIIEPUMEHTa C UCIIOIb30BAaHUEM CEPUITHOTO 000pyJOBaHUS

OIIK-3: Cnioco0eH NpUMEHSITh pacyeTHO-TeopeTHYeCKHe MeTOAbI JJIsl H3y4eHHsI CBOICTB BellleCTB U MPOLECCOB € UX
y4acTHeM C HCN0/Ib30BaHHeM COBPEMEHHOM BbIMHCINTEIbHON TeXHUKH

3HaTh:

0a30BbIE OCHOBBI XUMHYECKOr0 i MATEMATHIECKOIO MOAECIITNPOBAHUA

YMmeTh:

HCIONB30BATh PACUETHO-TEOPETHIECKIE U KOMITBIOTEPHEIE IIPOrPaMMBI [T PEIIeHHs MPO(eCCHOHATBHBIX 3a1a

© ®I'bOY BO «Yenl'V»
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cTp. 4

Baapern:

HaBbIKaMH IMMPUMCHCHHA PACUCTHO-TCOPECTUYCCKUX U KOMIIBIOTECPHBIX IMTPOrpaMM B obactu KOJ'IJ'IOI/IZ[HOﬁ XUMMHH.

B pe3syJabTare ocBOeHMs JMCHUIIIMHBI 00Y4AIOLIUICSA JOKEeH

3.1

3HaTh:

311

DUBNKO-XUMHUYECKHE OCHOBBI YUCHUS O NOBCPXHOCTHBIX SABJICHUAX U AUCIIEPCHBIX CUCTEMaAX.

3.1.2

CrnocoObI IOMYyYESHUsI AUCTIEPCHBIX CUCTEM, (PaKTOPBI HX YCTOHYMBOCTH U (pr3nUecKre CBOHCTBA TMOPOOHBIX 30 U
JIMO(GUIIBHBIX KOJIJIOU/IOB.

3.13

Onucanue MUKPOTreTepOreHHbIX CUCTEM: CYCIICH3UH, IMY/bCUil, IIEH, a3p030J1eH, IOPOLIKOB, LITUPOKO
BCTPEYAIOLIUXCS B IPUPOAE M IPUMEHIEMBIX B Pa3JIMUHBIX 001aCTSIX NPOMBIIIIEHHOCTH.

3.2

YMmers:

321

KonnuectBenno XapaKTCpU30BaTh U OIMUCBIBATH CBOMCTBa JAUCIICPCHBIX CUCTEM U IMPOTCKAIOIINX B HUX
KOJUIOUAHO-XUMHYCCKUX IIPOLICCCOB.

3.3

Baagern:

331

MeTtoaaMu U3MEPEHUsI TOBEPXHOCTHOTO HATSHKCHHUS U MCCIICIOBAHUS MMOBEPXHOCTHBIX SBJICHHUI HA TPaHUIAX pa3jiela
paznuuHbIX (a3.

3.3.2

Haspikamu TIOJTYYCHHUS KOJIJIOMAHBIX PaCTBOPOB U UCCIICAOBAHUSA UX CBOMCTB C IMTOMOILBIO Ppas3JIMIHbIX (1)?[31/[](0-
XUMHUYCCKHUX METOIO0B.

4. OFBLEM JJUCUILIMHBI (MOYJIS)

O6Lwasn TpygoeMKoCTb 4 3ET
Yacos 1o yueOHOMY TUIaHY : 144 Buppl koHTpONst B cemecTpax:
B TOM 4YHCJIC
ay/JINTOPHBIEC 3aHATHS : 90 JK3aMeHbI 7
camocCTosiTeIbHas paboTa ! 6,5 3a4eThl 7
4acoB Ha KOHTPOJIb : 36
KoHTakTHas pabdora: 101,5
UKP: 11,5
5. CTPYKTYPA U COAEP)KAHUE TUCHUIIJIMHBI (MOAYJIST)
Kon HanmeHnoBaHue pa3/ie/ioB U TeM /BH 3aHATHSA/ Cemectp | Yacos JlurepaTtypa
3aHATUS [ Kvne

Pasnen 1. BBeaenue.

1.1 Bsenenue. /Jlex/ 7 4 JI1.1J12.2

0103233 54 55

1.2 Bsonanoe 3anstue /J1ab/ 7 2 JI1.2J12.2J13.1

010392335455

1.3 Beenenue. /Cp/ 7 1 JI1.1J11.2

0109233 54 55

Paznen 2. MouiekyJIsipHO-KMHETHYECKHEe U ONITHYECKHEe CBOHCTBA
JUCTIEPCHBIX CHCTEM.

2.1 MonekynsapHO-KHHETHUECKHE U ONITHYECKHE CBONCTBA JUCIIEPCHBIX CHCTEM. 7 6 JI1.2J12.2 J12.3
/JTex/ 31523334035
2.2 CenuMeHTaMOHHbIN aHau3 /J1a0/ 7 6 JI1.2J12.2J13.1
31523334035
2.3 W3yueHne onTHYECKUX CBOKMCTB 305ei /J1a6/ 7 4 JI1.2J12.1 J12.2
J12.3J13.1
31523334055
24 MonekynsapHO-KUHETHYECKUE U OIITHYECKHUE CBOMCTBA TUCIEPCHBIX CHCTEM. 7 1 JI1.2]12.2
/Cp/ 310323334055
2.5 Pemenne 3anay /Tp/ 7 18

Pazpgeu 3. Tepmoaunamuka nopepxsoctu. Kanuiuisipable sipjieHus: 1
ajacopoums.

© ®I'bOY BO «Yenl'V»
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"Xumus" HarpaBieHHOCTH (MpoIiTio) AHaIUTHYECKast XUMHS 1 XuMudeckas skcrieptiza PI'bOY BO «Henl Y» ctp- 5
3.1 |Tepmomuuamyika moBepxHOCTH. KammuispHsle siBieHH B agcoporms. /JIex/ 7 6 J11.2J12.2
315232334095
3.2  |[lomyuenue n paspymenue nex /J1ad/ 7 4 JI11.2J12.2J13.1
315232334095
3.3 TepmomuHamuKa oBepxHOCTH. KanmiisipHeie siBienust U afacopouus. /Cp/ 7 1 JIT.1J12.2
315232334035
3.4 Crioco0sl onmy4enust U knaccudukarms meH /MKP/ 7 11,5 JI1.2J12.2
31523334095
Paznen 4. DiekTpuyecKre CBOMCTBA H YCTOHYHMBOCTh JUCHEPCHBIX CHCTEM
41 OneKTpuYecKUe CBONCTBA U YCTOMYMBOCTb AUCIIEPCHBIX cUCTeM. /JIek/ 7 10 [ JI1.2J12.1J12.2 J12.3
31523334095
4.2 INonmy4eHne KOITOMIHBIX pacTBOpoB /J1ab/ 7 4 JI1.1 J11.2J12.2J13.1
3152333405
4.3 Iony4enue 3o0mneii MmeTooM 3aMeHbl pactBoputens. [lepesapsiaka 3omeii /J1a6/ 7 6 JIT.1 J11.2J12.2J13.1
31523334035
44  |Koarymsuus /J1a6/ 7 4 JI1.1 JI1.2J12.2J13.1
315233354035
4.5 Onpenenenre KPUTUYECKOH KOHIIGHTpAIMK MHLIEII000pa3oBaHus /J1a6/ 7 6 JI1.1 J11.2J12.2J13.1
0132333435
4.6 DJeKTpUYeCcKUe CBOMCTBA U YCTOHYUBOCTD JUCIIEPCHBIX cucteM. /Cp/ 7 2 JI1.2J12.1 J12.2 J12.3
2132333435
Pasnen S. OcHOBBI GU3MKO-XUMHYECKOH MEXaHMKH JHCIIEPCHBIX CHCTEM
5.1 OCHOBBI (PU3UKO-XUMHUYECKONH MEXaHUKH JTUCIIEPCHBIX cucTeM. /JIek/ 7 10 JI1.2J12.2
2132333435
5.2 OCHOBBI (PU3UKO-XUMHUYECKONW MEXaHUKHU JTUCTIEPCHBIX cucteM. /Cp/ 7 15 JI1.2J12.2
2132333435
Pazges 6. Jxk3amen
6.1 Ok3ameH /Jx3aMeH/ 7 36

6. ®OHJ] OLIEHOYHBIX CPEJICTB

6.1. IlepeueHb BU/I0B OLIEHOYHBIX CPEJICTB

Tekyiuit KOHTPOIb:

1) [IpumepHbIe BONPOCHI K KOHTPOJIBHOU padoTe;

2) [IpumepHbIe KOHTPOJIBHBIE BOMPOCHI K JIA0OPATOPHBIM paboTam;
3) [IpumepHBIE BONPOCHI K CEMECTPOBBIM JJOMAIIHUM 33JaHHSIM.
[IpomexyrouHast aTTecTarms:

3ader BHICTABIISIETCS 110 UTOTAaM TEKYIIEH YCIeBaeMOCTH.

DK3aMEeH MPOBOJUTCS B YCTHOHM (popMme 1o Ouiietam.

6.2. TunoBbie KOHTPOJIbHbIC 3aJaHUsl H UHbI¢ MaTepUaJIbl /IS TeKleIeﬁ aTTeCTaluun

[TpumepHbIe BOIPOCHI K KOHTPOJIbHOI padore Ne 1

Bapwuant 1

1) SIBnenue, CBSI3aHHOE C B3aUMOJICHCTBHEM YacTHIl B 00beMe (a3bl Ha3bIBASTCs

a)aare3us

6)ancopOrust

B)KOTe3UsI

r)CMauHBaHHE
2) Kak u3MeHuTcs KpaeBoit yroil cMayrBaHHs CMauMBaHUE TBEPION MMOBEPXHOCTH BOJOH NpH foOaBieHnu B Bony [IAB

© ®I'bOY BO «Yenl'V»
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"Xumus" HarpaBieHHOCTH (MpopIiTio) AHaIUTHYECKast XUMHS 1 XuMudeckast skcrieptiza PI'bOY BO «Henl Y» P

a)yBEJTUUUTCS

0)yMEeHbIIUTCA

B)HE U3MEHUTCS

T')IIOBEPXHOCTh CTaHET I'HApodhOOHOI

3) IToBepXHOCTHOE HATSDKEHHE KaKOTO BEIIECTBa OyIeT HanOOIbIINM
a)Bozia

0)LMKIIOTeKCaH

B)IPOIKOHOBAs KUCIIOTa

I)3TaHOI

4) N300pa3ute NprUMEpHBIH X0J1 3aBUCHMOCTH ITOBEPXHOCTHOI'O HATSDKEHUS OT TEMIIEPATYpPhI
5) Ecnu B cocyx ¢ BOZOH 9aCTHYHO OIYCTHTB JIBa CTEKJITHHBIX KAIMILIIPa
C Pa3IMYHBIMA PaJMyCaMH, TO YPOBEHB XKUIKOCTH OyIeT ...

OJIMHAKOB B 000MX KalMuIIpax

a)BBIIIE B KAIMJUIIpE ¢ OONBLIMM PailycoM

0)BBIIIIE, B KAMWUISIPE C MEHBIINM PaJIyCOM

B)HI)XE, YEM B CTaKaHEe

6) C yMeHBIIICHHEM BA3KOCTH JAUCIICPCHOHHOMN CPebl CKOPOCTh CEANMEHTAIINH
a)CHIKaeTCs

0)yBenu4YnBaeTcs

B)HE U3MEHsETCs

T')yBEINYUBACTCS, @ 3aTEM YMCHBIIIACTCS

7) B mnenke Jlenrmiopa-brnomker monexynsl [TAB opuentupoBans! rupohoOHOM yacTbio k noanoxke. K kakomy THILy OTHOCUTCS
JlaHHas IIeHka ?

a)X-THI

0)Y-tun

B)Z-THII

r)Q -Tun

8) 3anumure ypaBHeHue FOHra

9) JlaBiieHue MapoB KUAKOCTH B KaIMILISpe

a)00JIbIIIE YeM HaJl POBHOI TOBEPXHOCTHIO

O)MEHBIIIEC YeM HaJl POBHOH MOBEPXHOCTHIO

B)OJIMHAKOBO JIJIsl BCEX CITy4acB

I)3aBUCHUT OT YIJIa CMAauUBAaHUS

10) Kaxkoe yTBepIKaeHHE HCTUHHO?

a)yzenbHas aicopOIHsi 3aBUCUT OT TEMITEPATYPbI

0)ynenpHast acopOLMs 3aBUCHUT OT IUIOIIAIN MOBEPXHOCTH aICOPOCHTA
B)yebHAs aJcOPOLIUs 3aBUCUT TOJILKO OT ajicopOeHTa

Tr)yAenbHas aacopOLMs 3aBUCHT TOJIBKO OT KOHIICHTPAIMH BEIECTBA

11) Kak m3MeHHTCS cCBETOpacCestHUE 30111 ITPY YBEITMUYESHUH PaJyca YacTHII B [IBa Pa3a, MPU MPOYMX PABHBIX YCIOBHUIX
a)yBeJIMYUTCS B 2 pa3a

0)yBenuuuTcs B 4 pasa

B)yBenuuuTcs B 16 pa3

I)yBEJIHYUTCS B 64 pasa

12)YT0 Takoe 3MyJbCHs, TPUBEANUTE ITpuMep?

[TpumepHBIe BOIPOCHI K KOHTPOJILHOM padote No 2

Bapwuant 1

1) JInopunbHBIME SBIISIOTCS TaKHE TUCIIEPCHBIE CHCTEMBI, KOTOPBIE

a)o0pa3yroTCsl CaMOIPOHU3BOIIBHO

0)UMEIOT BBICOKOE MeX(pa3HOE HATSHKECHHE HA TPAHMIIE TUCTIepCHas a3a — JAMCIEPCHOHHAS cpelia
B)COIep>KaT BHICOKOIUCTICPCHBIE YACTHIIBI

T)COfIepKaT KPYITHbIE YACTHUIIBI

2) Kputnueckas koHieHTpaius Mutiesuiooopasosanus (KKM) — 310 KoHIIEHTpalys, IPH KOTOPOi
a)Ha0JI0JaeTCs ePeXo]l IUCIIEPCHON CUCTEMBI M3 THOQWIBHON B JTHO()OOHYIO

6)HaunHaeTCs OBICTpast KOATyIISAIUSL

B)cheprueckre MUIIEIITBI CTAHOBSTCS IMINHIPUIECKIMHI

T)HAYMHAIOT 00Pa30BBIBATHCS MUIIEILTBI

3) I[Ipu cmemmBaHUM pacTBOPOB Xi10puaa Oapus u cyibdaTa Kamust (M30BITOK) 00pa3yroTCs MUTLIEIIIBI CIEAYIOET0 CTPOCHHS
a)[BaSO4]m' nCl - (n-x) K+ -xK+

0) [BaSO4 Jm - nBa2+ 2(n-x) Cl - 2xClI -
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B)[BaSO4 Jm nSO42- 2(n-x) K+ -2xK+

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

4)YkaxuTe NpaBIIIBHYIO ITOCIEOBATEIBHOCTh CIIOCOOHOCTH CXKMMATh JABOMHOI AJICKTPHYESCKUH CIIOH M yMEHBIIATh &- MOTCHIIHA B
Py KATHOHOB:

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

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

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

T)HeT IPaBWIIBHOTO BapHaHTa

5)BBeneHne B )HAKOCTb YaCTHI] JUCIICPCHOM (ha3bl MPUBOJIHT K

a) YMEHBIICHHIO BI3KOCTH

0)YBenMueHHIO BA3KOCTH

B)Bs3Kk0CTE He MeHseTCs

r)/{ucniepcHas ¢as3a He BIHMACT Ha PEOIOTHYECKUE CBOHCTBA CHCTEMBI

6) IIpu no6aBneHun MHANGGEPEHTHBIX HIEKTPOIUTOB

a)U3MEHSETCSI TONBKO aAcopOLMOHHbIH cioit JIDC

0)usmensercs Toabko auddy3Hslit cnoit 15C

B)U3MEHSETCS U acOpOIHMOHHbII 1 nuddy3ubIi cnon 12C

r)A2C He u3mensiercs

7) DNeKTpOKUHETHYECKU il MOTeHIHAN { — 3TO MOTEHIHAI

a)ITOBEPXHOCTH MHULISIUTBI

0)Ha rpaHuLe MeXAY ITOTHOH 1 tuddy3Hoit yactamu J19C

B)ITOBEPXHOCTH KOJIOWAHOM YaCTHIIBI

I')Ha TPaHUIIC CKOJILKCHNS, BOSHUKAIOIICH IPH IBHKCHUH OIHON (Da3bl OTHOCUTEIIBHO — IPYrOH
8) ArperatuBHyIO yCTOHYHMBOCTB JIMOGOOHBIX AUCIEPCHBIX CHCTEM MOBBIIIAIOT 33 CYET
a)yMEHBIIICHHUS pa3MEPOB YaCTHIL AUCTIEPCHOM (a3bl

0)aicopOLIMK TOBEPXHOCTHO-aKTHBHBIX BEIIECTB

B)BO3/ICHCTBUS YIIBTPa3BYKOM

r)n00aBneHns HAUPPEPEHTHBIX ITEKTPOIIUTOB

9)Koarymnsiuust — 310

a)oOpa3oBaHUE arperaToB M3 YaCTUI] TUCIIEPCHON (a3bl MO IEHCTBUEM Pa3lIUUHBbIX  (aKTOpPOB
0)cIusTHUE Kanelb TUCIIEPCHON a3kl

B)0Opa3oBaHUE TUCTIEPCHOW CUCTEMBI M3 OCaJIKa MIIH TeIst

I)IEPEHOC BEIIECTBA OT MEJIKMX YaCTHL K KPYIHBIM

10)3nekTpocraTuyeckas COCTABIISIONIAsI PACKIMHUBAIOIIETO JaBJICHHS 00yCIIOBICHA

a)cuiiamu Ban-nep-Basbca

0)cyliecTBOBaHMEM Ha MeK(Da3HOM TPaHUIE JBOWHOTO 3JICKTPHYECKOTO CIIOS
B)CYLIECTBOBAaHHEM Ha IOBEPXHOCTH YACTHIl COJIbBATHBIX CIIOEB

I)CYIIECTBOBAHUEM HA MOBEPXHOCTH YACTHUI] CTPYKTYPUPOBAHHOTO ciiosi u3 moiiekyl [TAB nnu BMC

[TpumepHBIe KOHTPOJIBHBIE BOMPOCHI K 1abopatopHoit padote Nel "[TomyueHne KOTOUHBIX pAaCTBOPOB"

1. ducnepcuas cucrema (J1C). Xapakrepusie npusHaku JIC. KonnuectBenHnbie xapakrepuctuku JIC: pasmep yacTuil, AUCIEPCHOCTD,
yaeIbHas TOBEPXHOCTb.

2. Knaccudukanus JIC: o TucrniepCHOCTH; 10 arperaTHOMY COCTOsIHHIO (ha3; 1o Mex(pa3HOMY B3aUMOJICHCTBHIO; MO
MEKYaCTUYHOMY B3aUMO/ICHCTBHIO.

3. [Ipupona noBepxHOCTHOI SHepruu. Baytpennee napnenue. [loBepxHOCTHOE HATSHKEHNE U €UHUIIBI €T0 H3MEPEHUSI.

4. lucriepraiiiOHHBIE METO/BI MOTY4eHHs THOPOOHBIX 3071ei. MexaHnueckoe TUCTIEpTHPOBaHHE: APOBLIE MENbHHLIBI, KOJUIOHIHBIE
MenbHUIEL, 2 dext PeOunaepa. JucneprupoBanue yIbTpazByKOM. DIEKTPUIECKOE AUCIEPTHPOBAHUE.

5. KoHneHcammoHHbIe METO/IBI OMy4deHust T1o(QoOHBIX 30ieit: pusndeckas u xumuaeckas: KoHaeHcanus. [lentrzamnms.

6. MeToap! OYMCTKH KOJUIOMIHBIX PACTBOPOB: AUAIN3, HIEKTPOANAINN3, YIbTPapHIbTPaIHs, 00paTHEI OCMOC.

7. BpoyHoBckoe nemkenue. CpeHUI KBaJIpaTUYHbIA CIBUT YacTHIbl. OcMoTHYECKOe naBiicHue. Y paBHenue Baut-T'odda.

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

INprmepHBIE BOIPOCHI K CEMECTPOBOMY JIOMAIIHEMY 3aTaHUIO

Bapwuant 1

1. Kommonmasrit pactop momyamnn npu cmemmsanny 10 mir 0,01 M pactBopa xopuna xene3a (IIT) u 15 mi 0,01 M pactBopa
THApOKCcHa Kamws. Hanmmmmre ypaBHEHHE peakiy B OIpeenTe, KaKoi U3 MPOLYKTOB PeakIni 00pa3yeT THAPO30ITb.
PaccumnraiiTe, kKakoe U3 HCXOIHBIX BEIIECTB B3ATO B M30bITKe. Harmmure hopmyry Mumennsr 00pa3oBaBIIEroCs 30111, YKaXKHTE 3apsiy
KOJUIOMHOM YaCTHIII

2. Inst xoaryssiouu 10 M1 oTpUnATENbHO 3apshDKeHHOTO THIpo3os Tpedyerces 0,4 M 0,036 M pacTBopa XJtopruaa MarHusl.
PaccunraiiTe Moporu KoaryisnH, BEI3BIBAEMON CIICTYIOIIMHE IIEKTPOIUTAMHA: XJIOPHU] HATPHUSL, XJIOPUJ MarHus, Cyabhar
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KaJTHsL.

3. Ucnone3ys ypaBHeHHe Paries, cpaBHUTE HHTEHCHBHOCTD CBETA, PACCESIHHOI'0 SMYJIbCHAMH C PAaBHBIMH PaJycaMy YaCTHUI H
KoHIeHTparmsamu: Oerszona (nl = 1,501) B Boxme u H-nentana (nl = 1,357) B Boze. [Tokazatens npenomiienus Boasl n0 = 1,333.

4. Paccuuraiite NOJIHYIO IOBEPXHOCTHYIO SHEPTUIO 5 I' IMYIbCUU OCH3051a B BOAE C KOHIEHTpauuel 75 % (Macc) U AUCIEPCHOCTHIO
D =2 mxm-1 npu emnepatype 40°C. IlnotHOCTE GeH301a 11y 3TOM TeMuepaType pasHa 0,858 r/cM3, TOBEpXHOCTHOE HATSDKECHHE G
= 32,0 m/x/M2, TemniepaTypHbIii K03 HUIHEHT MOBepXHOCTHOTO HaTsbKeHus O6ensona do/dT = 0,13 mx/(M2 K).

5. CpenHekBaJpaTUYHOE 3HAUCHUE MPOSKITMU CIIBUTa 4acTUIBI ruapo3oist SiO2 3a 3 ¢ coctapisier 8 MkM. Onpezenute paanyc
YaCTHIIbI, €CIIH BSI3KOCTh JUCIIEPCUOHHOM cpenbl paBHa 1 mIla*c mpu 20°C.

6. PaccunraiiTe 21eKTpOpOPETHIESCKYIO CKOPOCTh MEPEBIKCHIS YACTHII 30JIs1 TPHCYIb(HIa MBIIIbIKA MO CICAYIOIINAM JaHHBIM:
IEKTPOKUHETHYECKUH noTeHMal yactun 42,3 MB, paccrosHue Mexy aiektpogamu 0,4 M, BHEIIHAS pa3HOCTb OTeHIManos 149 B,
BsA3KOCTH cpenpl 1 mIla*c, oTHOCHTENBHAS MAIeKTpIYecKas TpoHunaeMocts 80, 1.

7. Omnpenenure KOHCTAHTY CKOPOCTH Ha0yXaHHUs KaydyKa B TeTpaxjiopyriepose npu temmeparype 298K rpapuueckum METoIoM,
TIPUHSB, YTO IPOLECC HAOYXaHUS MOTYNHSACTCS KHHETHICCKOMY YPAaBHEHHUIO peakuuH | mopsika.

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

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

6.3. TunoBbIe KOHTPOJBbHbIC BOITPOCHI ! 3alaHUSA NJIA l'lpOMe)KyTO‘IHOﬁ aTTeCTAalluu

BOHpOCLI K 9K3aMCHY

1. IIpeamer xomtonaHoi Xxumuu. OCHOBHBIC pa3lielibl W HANpaBJICHUS KOJUIOMIHON XUMHH, OOBEKTHI M LETH
n3ydenus. Kiaccudukanys TUCepcHbIX CUCTEM: 110 pa3MepaM YacTHIl, II0 arperaTHoMy COCTOSHMIO JucnepcHod (asbl u
IUCTIIEPCHOHHONW  cpenpl, M0 KOHLEHTpaluu. KonumuecTBEeHHBIE XapaKTEPUCTHKU —JUCIEPCHOCTH: AUCIEPCHOCTb, PAANYC
KPHUBHU3HBI, yeIbHas IOBEPXHOCTb. [IOHATHE O TEPMOANHAMUYECKH YCTOWUMBBIX (TMOPUIBHBIX) M TEPMOAMHAMHUYECKU
HeycTouuBbIX (TM0oOHBIX) aucnepcHbIX cucreMax (JIC). OcoOeHHOCTH HAHOAUCIIEPCHOTO (KOJUIOMHOTO) COCTOSHUS
BEILlECTBA. YHUBEPCAILHOCTh JHUCIEPCHOTO COCTOSHMA BemlecTBa. OImpenensiomas polib MOBEPXHOCTHBIX SIBICHUH B
JMCIIEPCHBIX CUCTeMax. B3auMOCBsA3b  KOJUIOMJHOW XUMHUH C JPYTMMH XUMHYECKUMM JAUCLUUIUIMHAMH, C (U3HKOH,
OuoNoruer, reosoruei, MOYBOBEACHUEM, METUIIMHON. 3HAUCHUE KOJUIOMTHOW XUMHH B OXpaHE OKPYKAIOLICH CPEIIbI.

2. CBo0OoHast MOBEPXHOCTHAS YHEPTHsI TpaHuIbI pa3zeia ¢as. [ToBepxHocTHbIE cuilbl. [IOBEepXHOCTHOE —HATSKEHHE.
TepmoauHaMUUECKHEe CBOWCTBA MOBEpXHOCTH. [ToHsATHE 0 METOAE CIIOSI KOHEYHOH TOMIIMHBL. MeToa 30BITOYHBIX
TEPMOJIMHAMUYECKUX ()YHKIUH MOBepXHOCTHOrO ciost (Mo ['mO0cy). Dusuueckas MNOBEPXHOCTh pa3pbiBa H
reoMeTpuYecKas pas3/ieNsonias IOBEPXHOCTb. BbIOOp TI'eOMETpHYECKON —pa3fessoleii moBepXHOCTH. [IOBEpXHOCTHBIC
M30BITKM  TEPMOJMHAMUYECKUX (YHKUMH: BHYTpEHHEH 3Hepruu, cBoOomHOM 3Heprus ['n60ca, ['enpMronblia, SHTANBIUN U
SHTPONUH. BrusiHue TeMnepaTypbl Ha IOBEPXHOCTHOE HATsDKEHHE M HM30BITOUHBIE TEpMOIMHAMHUYECKUE ()yHKIIHU
MIOBEPXHOCTHOIO  CJIOSl WHIMBHUAYAJbHBIX JKHAKOcTe. Kpuruueckas remmepatypa (o Menzaeneesy).

3. [loBepxHOCTHas DdHEPrHs M B3aUMOICHUCTBHSA MEXIYy MOJEKyJaMy (ATOMaMH, MOHAaMH) B KOHIEGHCUPOBAaHHOM
¢aze. Pabora xoresun. CocCTaBISIOIINE MEXMOJICKYISIPHOTO  B3aMMOJIEHCTBHS, HX BKJIAJ B TIOBEPXHOCTHOE HATSDKEHHE
)ukocteit. OcoOeHHOCTH AMCTIepCHOHHBIX B3aumoaencTBuid. KoncranTa ['amakepa. [loBepXHOCTh  pazziena MExIy
KOHACHCHPOBaHHBIMH (a3amu. Pabora anresum u MexdasHoe HaTshkeHHe. [IpaBuio AHTOHOBA; YCIOBHSL  €ro
npumenennsi. CrokHasi KOHCTaHTa ['amakepa.

4. CwmaunBanme. KpaeBoit yrom cmauuBanusi. BeiBoxg ypaBuenwst FOura. TepMonnHaMudecKkue —YCIOBHS
HECMayMBaHUA, CMauUMBAaHUsT ¥ pacTeKaHMs. BiMsHHE MIepOXOBATOCTH U XUMHIECKON HEOIHOPOAHOCTH TBEPIOH MOBEPXHOCTH
Ha cMauynBaHue. V30upatensHoe cMmaumBaHue. [uapoduibHele #  TUAPO(YOOHBIE TOBEPXHOCTH TBEPABIX Tel. Y JelbHas
TEIUIOTa CMAYMBAHUS KaK KOJNWYECTBEHHAS XapaKTePHCTHKA TMAPOPHIBHOCTH M THAPOGOOHOCTH TBEPIBIX TE U MOPOIIKOB.
5. Kanunnsapusie seienus. Kanwuispaoe nasienue. BeiBoa ypaBHenus Jlamnaca s cepudeckoil  MOBEpXHOCTH U
o0 cinyvail. KanwuispHoe MOAHATHE JKUAKOCTH, ypaBHeHHE JKropeHa, KanuuisipHas MOCTOSHHAS )KUIKOCTH. BiusHue
KPHBU3HBI IIOBEPXHOCTH (paJiyca YacTHI) HA JaBJieHHE HACBIIIEHHOTO Iapa M pPAacTBOPUMOCTh BeUIeCTB. BbIBOX 3aKoHa
Tomcona (Kenpuna). KanwmispHast koHIeHcatms. [Ipoliecchl H30TepMUYECKO IEPEroOHKH B AUCIEPCHBIX crucTeMax. OCHOBHBIC
METOIBl HM3MEPEHUs] TOBEPXHOCTHOTO HATSDKEHHUs IKHAKocTeid. CTaTHYecKue, MOodyCTaTHIecKue U JUHAMUIECKHE METO/IBL.
OnpezeneHue CBOOOMHOW TIOBEPXHOCTHOM OHEPTMM TBEPABIX TEN, B TOM YHUCJIC HEMOISIPHBIX MOBEPXHOCTEH.

6. AnxcopOuusi Kak TpOIECC CaMONPOM3BOJLHOIO KOHLEHTPUPOBAaHHMS Ha TpaHHLE paslena (a3 BEIecTs,
CHIDKaroNMX MexdasHoe HaTshkeHue. BeiBon ypaBHenust [ m00ca At 1Byx(a3HOM JIBYXKOMITOHEHTHOW CHCTEMBI. BbIOOp
paszernsiomei noBepxHocTH. [I0BepXHOCTHO-aKTUBHEIE M TOBEPXHOCTHO-MHAKTHBHBIE BEIIECTBA. 3aBUCHMOCTh  TIOBEPXHOCTHOTO
HATsHDKEHHWsT BOJAHBIX PAcTBOPOB OT KOHIIEHTPALMH MOBEPXHOCTHO-aKTUBHBIX W HMHAKTUBHBIX BeIIECTB. [lOBEpXHOCTHas
aKTUBHOCTh. OTHOCUTEIFHOCTD TIOHSATHS «ITOBEPXHOCTHASI aKTHBHOCTHY. M30TepMBI TOBEPXHOCTHOTO HATSHKEHUSI PACTBOPOB

IMTAB. VYpaBHenne IlIMmKoBCKOro, TpeAeNbHBIC 3HAYCHHS CHIDKCHHS IIOBEPXHOCTHOTO HATSHKEHUS —IIPU aacopOIum
YIIIEBOAOPOAHBIX U propopranmdeckux I[IAB. Bmmsaue crpoenus wmonexyn IIAB Ha
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IIOBEPXHOCTHYIO akTUBHOCTH. [IpaBuio [rokno - Tpay6e.

7. Ancop6uus pactBopumbix [TAB. YpaBuenue JIeHrMIopa i MOHOMOJICKYIISIPHOM aacopOImu.  AcopOnroHHas
akTUBHOCT, IIAB. B3auMocBs3b NOBEPXHOCTHOM U aJCOpOLMOHHON aKTHBHOCTH. YCIOBUE DPaBHOBECUS
ancopOIMoHHOTO Cclos M oObeMma pactBopa. Pabora ancopoOrmm. J[Ipmkymas cumma mporecca axacopormu.  CrpoeHne
a/IcOpOLIMOHHBIX MOHOCJIOEB pacTBOpUMBIX IIAB 1 pacuer pazmMepoB MOJIEKYIL.

8. Ancopbunonnsie ciou HepacTBopuMbIX [TAB (cnounJlenrmropa). Becol Jlenrmiopa. [ToBepxHocTHOE (ABYyXMEpHOE)
Japienue. F30TepMbl JBYXMEPHOT'O AABJIEHUS: YPaBHEHHSI COCTOSIHUS ULl UACAIBHOTO U PEAIbHOI0 Ia30B. OCHOBHBIE THUIIBI INIEHOK:
ra3000pa3HbIe, JKUKOPACTIHYThIE, JKUIKHE, TBEpAble. YCIOBHSA IMepexoia IUIGHKH OT OJHOI0 THIIA K JPYroMy.
[Inenku Jlenrmropa-biaomkerT.

9. Ancopbuuss IIAB Ha mOBEpXHOCTHM pa3jiella HECMEUIMBAIOUIMXCS KUAKOcTeH. IIpaBuio ypaBHUBaHUS
nossipHocTer Pedunnepa. IloBepxnoctHas aktuBHOCTH [TAB Ha rpaHuie pasjena »KUAKOCTh-KUAKOCTh. [loHsTHE O THApOdUIBHO-
smunopmisHoM 6anance (I'JIB).

10. Ancop6rms [TAB 3 pacTBOpOB Ha MOBEPXHOCTH TBEPIBIX Tell. Momudpunupyroniee aeiicteue  I[TAB:  runpodmimsamms
urugpododuzanust TBepaod noBepxHocTU. [Ipumenenne IIAB  nns  ympaBneHuss mpolieccaMM CMauuBaHUS U
N30MPATEIBHOIO CMauUBAHUS TBEPBIX TE.

11. Knaccudukanus oprannueckux ITAB 1o MoneKynsspHOMY CTPOCHHUIO: HOHOT€HHbIE (AHHOH- U KaTHOHAKTUBHBIE,
aM(OJIUTHBIE), HEHOHOI'eHHbIE. BricokoMorekyisipHble ITAB (mpumepsl, ominyust oT Hu3koMmonekyisapasix ITAB). IIpo6nema
6uopasnaraemoctu [TAB. Knaccudukanus IIAB no MexaHusmMy uX JeHCTBHS (CMauuBaTely, AUCIEPTaTOpBI,
CTaOMIIM3aTOPBI, MOIOLIME BEIECTBA).

12. JBoiiHot  snekrpuyeckuid  cioit (JIDC). Tlpuumnbl  obpazoBanust [JIOC Ha MOBEpXHOCTH pasjena TBepAas
YacTUIa JUCTIEPCHOM  (a3bl-pacTBOP  HIEKTPOJHUTA. Y CIOBHE PABHOBECHS MEXAY 3apSXKEHHON IIOBEPXHOCTHIO U PACTBOPOM.
Crpoenue /19C: mopens mockoro KoHjeHcatopa ([enmpMroisibll); yder TEIJIOBOrO JBWKEHHS HWOHOB (Moaenb ['yu-
UenMena); poiab XUMHUYECKOM mpupoasl HoHOB (Teopus Ilrepna-I'ensmronsua). Ypasuenue Ilyaccona-bomblmana
i qupdy3noin yactu  JIOC. M3MeHeHHe NoTeHIMala B IIOTHOW U M y3HOI YacTH B 3aBUCUMOCTH OT PACCTOSIHUS, OT
TBEpAOH TOBEPXHOCTH [UII CHJIBHO W C€l1a00 3apsDKEHHBIX IIOBEPXHOCTEH M OT KOHLEHTPALMH U 3apsi/ia HOHOB
anektponuta. MoHHbI 00MeH. JINOTpONHbIE PsiIbL.

13. DJIEKTPOKUHETUYECKUE SIBIICHHUS: AJIGKTPOPOpE3, AIIEKTPOOCMOC, IOTEHIIMAIBI TCYCHHS U OCEeIaHMS.
ONeKTpOKUHETHYECKUIT MOTEHIMAI; TPaHULA CKOJIbXeHus. BeiBoz ypaBHeHust ['enbMronbua-CMOIyXOBCKOTO ISt
eKTpodope3a M 3IEKTPoOocMoca. DKCIIEPUMEHTAIbHOE OIpeleleHUe 3JIEKTPOKHMHETHYECKOro IOTEeHIHANa.
IIpakTHueckuenpuIoKeHus SIeKTPOKMHETUIECKUX SIBJICHUN.

14. CtpoeHne MuUEUT THAPO3oield. BimsHue uwHANPOEPEHTHBIX 53JEKTPOJIUTOB Ha cTpoeHue Ha cTpoenue J19C,
ponb crienuduyecKkoi ancopOLuK Ha TpaHuLe pa3aena a3 B AUCHEPCHBIX CHCTeMax. VI3MeHeHHe TEepMOIMHAMUYECKOrO H
JIEKTPOKUHETHYECKOTO MOTEHIAJIOB TBEPAOH TOBEPXHOCTH B 3aBUCUMOCTH OT KOHLEHTpPAlMu HeMHAN(D(EPEHTHBIX
JJIEKTPOIIUTOB.

15. TepMOaMHAMUYECKH  YCTOWYMBBIC (JTMOPHUIbHBIE) W TEPMOJAWHAMUYECKU HeycToituuBbie (Tnododusie) JIC:
JMCIEPraluMoHHbIe M KOHAEHCAIMOHHBIE METOJbI MOTY4eHHs. TepMOIMHAMUYECKH YCTOHYMBBIE AUCIEPCHBIE CHCTEMBIL.
CaMonpon3BOJIbHOE AUCIIEPTHPOBAHNE  KOHTAKTUpYIOIMKXMakpodas. VI3MeHeHne CBOOOIHON 3HEPrHH MOHOAMCIEPCHON
CHUCTEMBI OT pa3Mepa YacTHIL ¥ YIeIbHONW MeX(pa3HOH MOBEPXHOCTHON SHEPTHU. YCIIOBHE U KPUTEPH  CaMOIPOU3BOJIBHOTO
mucnieprupoBanus no Pebunpepy-Illykuny. Ponp  ¢uykTyanuii Ha JIETKONOIBM)KHOW TpaHMIle pasfaena (a3  mpu
CaMOIIPOM3BOJILHOM ~ O0pa30BaHUMM IMCIEPCHOM cHCTeMbl. KpuThdeckue 5SMynbCHM —Kak MPUMEP TEPMOINHAMHYECKU
YCTOHYMBBIX TUCHIEPCHBIX CHCTEM.

16. OO0pazoBanne wMunem1 B BoaHbiX pactBopax [IAB. Kpuruueckas koHueHTpaius muieiooopasosanus (KKM).
Muarpamma dazoBoro cocrosHus mutieiuiooopasyromero [TAB;  Touka Kpadra. H3menenue cBOOOTHON 3HEprUu
I'u60Oca B mporecce MUIEIIOO0pa30BaHUsl HEMOHOTeHHOro u  uoHoreHHoro ITAB. DHrponuiiHas mnpupoaa
munemiodpazosanus [IAB B BOOHBIX pacTBOpax, TerioBble d¢QekTsl. BiusHue pa3nuuHbix GpakToOpoB Ha BETUUUHY
KKM. Ocuosnsie metogs! onpeneneanst KKM.  Bmusane xonnentpaumn [IAB Ha crpoeHme wmwmiemt.
Kunkokprcramimdeckue cucTeMbl. Munemnoodpa3oBanie B HEMOMSAPHBIX cpepax. Ilpupoma cunm mpu  0Opa3oBaHUH
00paTHBIX MHUIIEILIL.

17. Comobunuzaims B pacTBopax Muleuioodpasyronmx [TAB.  OOpa3oBanue MUKPO3MYJIbCHIA. JlnarpaMMsl
COCTOSIHUS TPEXKOMIIOHEHTHBIX CUCTeM. [IpakTHyeckue MpUIIoKeHUsI MULIEIUIIPHBIX CHCTEM H MHUKPOAMYJIbCUH (B XHMHH,
HedTen00bIue, OHONOTHH ).

18. TepMOIMHAMHYECKH HEYCTOWYMBBIC (JTUO(QOOHBIE) JHCHEPCHBIE CHUCTEMBL.  JlUCIepralfioHHBIC  METOJbI
MIONY4EeHUS] TEPMOANHAMHYECKA HEYCTOMYMBBIX JUCIEPCHBIX ~CHCTEM, CBS3b Pa0OTBl  AWCIIEPTUPOBAHHSA C
MIOBEPXHOCTHOW JHeprued TBepAbIX Tel. KOHOeHCAlMOHHBIE CHMOCOOBI MONYYEHUs] AWCIEPCHBIX CHUCTEM: XHMHYECKHE
" QU3MIecCKne MeTOJBI ONYydeHHs AWCIICPCHBIX CHCTEM (305IeH, OMYNbCHH, TIeH, adpo3oneif). OCHOBBI TepMOTUHAMHUKH
TOMOTEHHOTO 00pa30BaHMs 3apofplmieii HoBoH asel (mo I'mbbcy, Pomemepy). Pabora obpa3oBaHus 3apomsImmeit
HOBOW  (a3bl, 3aBHCHMOCTh OT BEIWYMHBI TEPECHINICHWS W pa3Mepa KPHUTHUYECKOro 3apoxbinia. OOpa3oBaHHE HOBOM
(a3pl IpH KOHJICHCAIINH U3 TIEPECHIIIEHHOT 0 Napa, KPUCTAIUTM3AI| U3 PaCTBOPOB U paciuiaBoB. KuHeTHka o0pa3oBaHMs U pocTa
3aposiieii HoBoi Ga3bl B 6MeTacTaOMIIBHBIX —CHCTeMaX. MeTOIbpl  perylMpOBaHUS pPa3MEpOB YACTHIl B  JHCIEPCHBIX
cucreMax. ['ereporeHHoe 0Opa3oBaHne HOBOU (pa3bl: BIMSHHE CMauyMBaHUS M IIEPOXOBATOCTH MOBEPXHOCTH HA paboTy
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00pa30BaHMs YaCTUIl HOBOH (ha3kbl.

19. CemumenTtanust u quy3us B AUCHEPCHBIX CUCTeMaX, KodhduimenT nuddysun. CequmeHTarmoHHo-1uddy3noHHOE
paBHOBecHe, ONpeAeNieHHe dYucna ABoraapo. bpoyHOBCKOe JBIDKEHHE B JHCHEPCHBIX cHCTeMaX. OCHOBBI  TEOpUH
OifHmTelHa-CMoxyxoBckoro. CeMMeHTAMOHHBINH aHATIHU3 CYCIeH3HI U aMyiberil. MHTerpansHas u nud GepeHnanbHas KpHBbIe
pacrpeneneHus YacTHII 10 pa3MepaM.  PaccestHUe cBeTa B KOJITIOMAHBIX CHCTEMax. 3aKOH CBETOpacCestHUs Parest, ycioBHs ero
npuMeHnMocTu. 3akoH bByrepa-JlamOepra-bepa. Oxpacka nucnepcHbIX —cucTeM. ONTHYECKHE METOJbI H3MEPeHUS
pasmMepoB M (GOPMBI JUCHEPCHBIX YacTUIl (HEEIOMETPHsI, METOX «CIIEKTPpAa MYTHOCTHY, YJIBTPaMHKPOCKOIIHS,
(OTOH-KOPPEIAIMOHHAS CLIEKTPOCKOIIHS).

20. CemuMmeHTanmonHass ®  arperatuBHas ycrodumBocth JIC. lI3MeHeHme osHeprum ['enbmronbeiia B Iporieccax
KOATyNsIMH, KOAJeCUCHIIMH, WM30TCPMHUUYCCKONH MEperoHku. [lenTusamms W yCIOBHE TEPMOAMHAMHYCCKOW YCTOHYHBOCTH
JIMCTICPCHBIX ~ CUCTEM K KOAryasiud. TOHKHE IUIGHKM W WX pOJNb B YCTONYMBOCTH JHCIEPCHBIX cuUCTeM. [loHsTHE
0 PacKIMHUBAIOIIEM JIaBJICHUH. MOJIEKYIIpHBIC B3aMMOJCHCTBHUS B JIUCIICPCHBIX CHCTEMaX, MOJICKYJISIPHAsl  COCTABIISIOIIAs
PACKIMHUBAIOIIETO JABJICHUS JUIT CHMMETPHUYHBIX UM HECHMMETPHYHBIX IUIeHOK. ClIoKHAast KoHCTaHTa ["amakepa. DHeprus
TPUTSDKCHUS M CHJIA B3aUMOACHCTBHUS ABYX CEPHUUECKIX JaCTHIl HA PACCTOSHUAX, OJM3KUX K MOJEKYJISIPHBIM. DJIEKTPOCTaTHYECKasT
COCTABJISIOIIAS PACKIMHUBAOIIETO TABJICHHS UL CHIIBHO U CJIA003apsDKEHHBIX  KOJUTOMIHBIX — YacTHI. OCHOBBI  TEOpHH
Hepsruna-Jlannay-®epres-OepOexa (IJIDO). zmMeHeHne n30bITOYHOM CBOOOHOM SHEPTUU U PACKIIMHUBAIOIIETO JIABJICHUS  OT
TONIIMHBI IUICHKU. BiHsHWE KOHICHTPAIMM AJICKTPOJIMTOB Ha BEIMYHHY N30BITOYHONH CBOOOIHOM SHEPIHU U
PaCKJIMHUBAIOIIETO AaBICHUS TIEHKH.

21. @akToppl CTAOMIM3ALMHM JIUCIEPCHBIX CHCTEM: 3JIEKTPOCTATHYECKast, aJICOPOLMOHHAS U CTPYKTYpHAs
COCTaBJIAIONINE PACKIMHUBAIOIIETO AaBieHus, dpdexts [n60ca um MapaHroHd U HX pojidb B YCTOHYMBOCTH TOHKHX
IUICHOK.  Poitb ruponrHaMudeckux 3 (heKToB B yCTOWYMBOCTH IUIeHOK. CTPYKTYpHO-MeXaHW4ecknii Oapeep 1o Pebunmepy
KaKk caMblil CHIBHBIN (DakTOp CTAOMIM3AIMK  TUCHEPCHBIX CUCTEM. POIIb  CTPYKTYpHI —aJCOPOLMOHHBIX CIIOCB U

O UIM3AIMI HOBEPXHOCTH YaCTHIL B YCTOHYUBOCTH AUCIICPCHBIX CHCTEM.

22. Aspozonu.  Kiaccudukaums. MonekynsspHO-KMHETHYECKHE CBOWCTBa  adpo3oseid. CemuMeHTalus — a’po3oiiei.
OneKTpUyYecKue CBOMCTBA adpo30Jield, IPUYMHBI BOBHUKHOBEHMS 3apsiia Ha IOBEpXHOCTH wyacTHL. [IpakTuueckoe
HCIOJIb30BAaHUE a3p030siel. A3p030JHM U OXpaHa OKpYKarollel Cpesbl.

23. Ilenst u nenHbie 1uieHKH. Kiaccudukamms u  crpoeHne 1eH. KpartHocte nieH. [lepBuuHbIE U BTOPUYHBIE
(HBIOTOHOBCKNE) YepHbIE INICHKU. BIUSHUE 3JI€KTPOJIUTOB HAa TOJNIIHHY IUIEHKH. Y CIIOBHE PABHOBECHS IIEHKHU C KAHAJIOM
I'u66ca-ITnaro. Ipouecchl, Beayiue K ©3MEHEHUIO CTPYKTYPBI U pa3pylleHuIo TieH. [IpakTuyeckoe npruMeHeHUe MeH.

24, OMyJbCHUM ¥ OMYJIbCHOHHBbIC TUICHKH. Kiaccudukanmss W METOAbl  ONPEAEICHHUS THIIA SMYJIbCHH.
OMyJbraTopbl, NpuHIHKITEL BeiOopa [TAB st crabumu3anuu npsmMbIX U 00paTHbIX dMynbeuil. Pons TJIB monekyinel [TAB B
crabunuzanuu smynscuit. O0pamenue ga3. Teepable dSMmynbratopbl. PaspymieHne sSmyinbceuid.  [IpakThueckoe NpUMEHEHHE
SMYIBCHH.

25. 3omu. 3aKOHOMEPHOCTH Koaryisiuud. Koaryiasius THAPO30JIed  DIIEKTPOIUTaMHU. 3aBUCUMOCTb CKOPOCTH
KOAryJjisiliii OT KOHIIEHTpaluu 3ektponuTa. [lopor koarymnsiuuu; npasuio lyneue-Tapau. Teopust ycTOHYHMBOCTH T1O( OOHBIX
3oinelt [epsruna-Jlannay-®@epes-OpepoOeka (JIPO). Koarymsauuss 3omed, copepkaliux CHIbHO3aPSDKEHHBIC YaCTHIIBI
JCTIEpCHOM (a3bl, 3JEKTPOIIMTAMHU (KOHIICHTPAIIMOHHAS KOATYJISIHMsA). Y CIIOBUE HCYE3HOBCHUSI TIOTCHIIMAIILHOTO — Oapbepa.
Teopernueckoe obOocHoBanue mnpaBuia llynene-Tapau. Koarymsuust 3o07ed, coaepkammx —cna003apsDKEHHBIC  YaCTHIIbI
JUCTIEPCHON  (ha3bl, BIEKTpONIUTAMHU (HEHTpaM3alMoHHass Kkoarynsius). Kputepuii Ditnepca-Kopda. 30HbI Koaryssium.
Kunernka xoarynsuuu. [ToHATHE 0 KUHETHKE OBICTPOI U MEIICHHOM Koarynsiun. beictpas koaryisius mo CMOIyXOBCKOMY.
OnoKyIALYs, TeTePOKOAryIALU, afaryisius (OnpeneneHus, IpuMepsbl).

26. Bo3HUKHOBeHHE W pa3BUTUE NPOCTPAHCTBEHHBIX CTPYKTYp B JHUCHEPCHBIX cHcTeMax. [Ipuposa KOHTaKTOB
MEXIY YaCTUIIAMH 00pa3yIOLIMXCs CTPYKTYp. KoarymsimoHHbIe CTPYKTYpBI. Y CI0BHS HX 00pa3oBaHus. [IpoyHOCTh eqUHIYHOTO
KOaryJsiIUOHHOTO KOHTaKkTa. MexXaHHYecKne CBOMCTBA CTPYKTYp C KOAryJISIHOHHBIM THIIOM KOHTaKTa. SIBineHue
TUKCOTpOnMH. KpucTamim3anuoHHble CTPYKTYpel. [Ipomecchl, npuBoOmAmue K 00pa30BaHHIO KPUCTAIM3ALHOHHBIX
(pazoBpix) KoHTaKTOB. [IPOYHOCTH KPHCTAJUTU3ALMOHHBIX CTPYKTYP. METONBI peryaupoBaHus CTPYKTYPHO-MEXaHHUECKUX
CBOICTB TUCIIEPCHBIX CHCTEM Ha Pa3IMYHBIX CTAIUSIX UX (POPMUPOBAHHUSI.

27. OCHOBHBIE TIOHATHS PEOJOTHMH. YIPYrocTh, BA3KOCTh, IUIACTHYHOCTb. MOIENb YIPyro-BI3KOTO — Tena
Makcgemna. Penakcarust  Hanpspkenuit. Ilepumon  pemakcanmm. Monens  Bsiskoympyroro Tema KempBuHa.  Ympyroe
nocieneiicteue. Moznens  bunrama. [IpenensHoe Hanpsbkenue ciasura.  JuddepennuanbHas u  3pQGeKTHBHAsS —BSA3KOCTb.
Peonormyeckne cBOMCTBa  CBA3HOAMCIIEPCHBIX CcHUCTeM. [lonmHass peonoruyeckas KpHBasi CUCTEM C KOATyISIHOHHBIM THIIOM
KOHTaKTOB. Peonornieckue cBoiicTBa CBOOOJHOANCIIEPCHBIX CUCTEM. BIMsiHNE KOHIIEHTpAIU U GOPMBI YaCTHI] TUCTIEPCHON (a3bl
Ha 3aKOHOMEPHOCTH TeUCHUs (3aKOH DUHIITEHHA). AHOMAIHUS BI3KOCTH.

28. OU3UKO-XUMHUYECKUE SBJICHUS B mporeccax jAedopMalMid U pa3pylleHus TBepabix Tel. Dddekr

Pebunnepa. Biustare mpupoas! JKUAKOH (as3bl Ha IPOYHOCTH U MITACTHIHOCT TBEPABIX Tell — 3¢ ekt Pedunnepa. Teopus
I'puddurca, ycnoBue caMonpon3BOIBHOTO PaCPOCTPaHEHHS TPEIIMH. BIusHIHEe XUMHUYECKOH MpPUPOIBI TBEpAOrO Tela M
cpensl  Ha TPOSIBIICHUE afcOPOIIMOHHOrO MOHIKEHUS MPOYHOCTH. POb  peanbHOH CTPYKTYpbl W BHEIIHHX YCIIOBHH B
nposiBiieHHH 3()(HEKTOB aacopOIMOHHOTO BIMSHUS CPEbl HA MEXaHUYECKHE CBOMCTBA TBEPABIX Tel. OCHOBHBIE ()OPMBI
nposiBieHus dpdexra: W3MEHeHHe TPOYHOCTH W IUIACTHYHOCTH KakK CJEICTBHE CHIDKEHHS TIOBEPXHOCTHOH DHEPTHUH

IL 11 D

6.4. Kpurepun oneHuBaHus
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Ilepen TeM, Kak MPUCTYNHTH K BHIOIHEHHIO JIAOOPATOPHOM PaboTHI, CTYAEHT IPOXOIUT coOeceI0BaHIeE, B X01€ KOTOPOro
BBIICHSIETCS CTETICHb OCBEIOMJICHHOCTH CTYJICHTA O IeJIH, 3a71a4aX, TEXHUKE Oe30IIaCHOCTH | IIOPSIIKE BHITIOTHEHUS
SKCIIEPHMEHTAIBHON YacTH JIabopaTopHOii paboThl. B cirydae ycrnenrHoro npoxoxaeHust JaHHOTO cO0eCeI0BaHysl, CTyAECHT
JIOITyCKaeTCs K BHIIOJTHEHUIO SKCIIEPUMEHTAIbHON YacTH J1ab0paTOpHOH pabOTEL; B ClTydae BBIBIICHHS B XOIE COOECEIOBAHIS
HEI0CTaTOYHON OCBEIOMIICHHOCTH CTY/ICHTA, EMY JIaeTCs IOIOIHUTEIBHOE BPeMsl Ha IOITOTOBKY M COOECEI0BaHHE OBTOPSIETCS.
ITocie BBINONHEHNUS 1a00PATOPHOI PabOTHI CTYJEHT BO BHEYIEOHOE BPEMS CAMOCTOSITENBEHO O(OPMIISIET OTYET MO NPOETaHHON
71a00paTOpHO paboTe, KOTOPBIH BKIIOUAET CIELYIOIINE PA3/IeIIbl: TUTYIIBHBIH JIKCT, LEb, 3a/la4l, 000pyA0BaHHE, IIOCY/a,
PEaKTUBEI, TOPSIIOK BHIIIOTHEHHS Pa0OTHI, 00pabOTKa SKCIIEPHUMEHTAIBHBIX JaHHBIX, BEIBOABL. 3allUTa OTYETa BKIOYAEeT IIPOBEPKY
HPaBUIBHOCTH O(OPMIICHHUS M COIEPKaHHs OTUETA M YCTHOE COOECE0BaHUE ITO0 KOHTPOJIEHEIM BOIIPOCAM K JIabopaTOpHOii padoTe.
OT4eT cuuTaeTCs 3a4TCHHBIM, €CITH OTCYTCTBYIOT 3aMEYaHMs K €ro 0() OpPMIICHHIO ¥ COZICPIKAHUIO, B CITydac HAIMYHS 3aMEYaHHIA,
CTYICHTY JAeTcs TOMOIHHUTEIBEHOE BpeMs Ha MX UCIIPaBIICHHE, ITOCIIE Yero OTYET CIaeTcsl Ha MOBTOPHYIO POBEPKY. 3aIlliuTa OT4eTa
CUMTAETCs POICHHOI, €Cin B X0J1e COOEeCeN0BaHus 110 KOHTPOIBHBIM BOIIPOCAaM K JIaO0paTOPHOi paboTe CTYIEHT IEeMOHCTPUPYET
TIPEICTaBIICHHS O CTPOCHHH U CBOMCTBAX KOJUTOMIHBIX CHCTEM U MEXaHHU3M MX 00pa30BaHUs, BIaJeeT XUMHICCKAM HayYHBIM
SI3BIKOM.

Bo BHeayuTOpHOE BpeMsI CTY/IEHT CaMOCTOATEILHO OpOPMILSIET CEMECTPOBOE JIOMAIIIHEE 3a/IaHKe, KOTOPOE JODKHO BKIIIOYATh
peleHye 3a1a4. 3aaHue CIaeTcst Ha POBEPKY. 3a/laHie CUNTACTCS 3a4TEHHbBIM, CCIIM B HEM CTYIICHT JISMOHCTPUPYET yMEHHUE
HPUMEHSTh OCHOBHBIC 3aKOHBI KOJUIOMHOMN U ITPOU3BOAUTE HEOOXOMMBIC XUMHYECKUE pacuyeThl. B IPOTHBHOM ciiydae 3a1aHue
BO3BPAIACTCS CTYACHTY Ha IOPA0OTKY, MOCIE YEro IPpOBEPseTCs HOBTOPHO.

Ha uroroBoii arrectauuu CTYACHT MOJY4Ya€T aBTOMAaTUYCCKYIO OLICHKY 3a4TCHO ITPU BBIIIOJIHEHHUH BCEX NMEPCUNCIICHHBIX ycnoam‘/'l:
- CTYACHT BBIITIOJIHUJI BCC OKCIICPUMCHTAJIBHBIC YaCTU BCEX J'la60paTOpHHX pa60T;

- CTYACHT yCIICIIHO CAaJl BCC OTUCTHI U MPOIICII BCE 3allIUTHI I10 BCEM J'la60paT0pHLIM pa60TaM;

- CTYACHT YyCHCIIHO BBINTOJIHUII CEMECTPOBOC JOMAIIIHEE 3a/laHUC.

He 3aureno CTYACHT MOXKET IOJTYYUTH IIPU HEBBIITOJIHCHUU XOTs ObI OIHOT'O M3 BBIIICTIEPCYUCIICHHBIX ITYHKTOB.

HUroroas arrectanus B hopMe 3K3aMeHa.
DK3aMeHAIMOHHBIH OMJIET [0 KOJUTOMIHOM XMMHUH BKITFOYAET JABA TEOPETHYECKUX BOIPOCA U3 CIIMCKA BOIPOCOB K IK3aMEHY.

OneHka «oTau4HO». OTBET MONHBIN U MPaBUIBbHBIN, MaTepHail U3JI0KEH B OMPEIEICHHON JIOTHYECKOH IOCIIeI0BaTeIbHOCTH,
XUMHMYECKU IPaMOTHBIM S13bIKOM. CTYZICHT IOJTHOCTBIO OTBETHII Ha JBa BOIPOCA, TIOCTABJICHHBIX B OMJIETE B COOTBETCTBUH C
nporpamMmMoii. Hanucan npaBuibHO Bce HEOOXOAMMBIE YPaBHEHHS PEakUuy, yKa3an yCaoBus ux nposeneHus. CTyIeHT Biajeer
XAMHYECKONH TEPMHUHOJIOTHEH M HOMEHKIATYPOH, yMeeT NPUMEHSTh BasKHEHIIINE 3aKOHBI U TIOHATHS XUMUH IJ151 O0BSICHEHHS
KOHKPETHBIX XMMUYECKHX SIBIICHUH, yMEET CPaBHUBATh, COMOCTABIATH U 000011aTh (aKTHI.

OneHka «xopomioy. OTBET MOJIHbIA 1 NPaBUIIbHBIN, HO TOMYIIEHbl HECYLIIECTBEHHbBIE OUIMOKH B HAIIMCAHUU YPaBHEHUH PEaKLUH,
HCIIPaBJIEHHBIE 110 TPeOOBAaHHIO IPENOJaBaTeIs.

OneHKa «y10BJICTBOPUTENbHOY». CTYICHT OTBETHJI Ha BCE TEOPETUUECKUE BOMPOCHI, HO MPH 3TOM JIONYIICHA CYIIIECTBEHHAs OIIUOKa
WJIM OTBET HE ITOJIHBIN.

OrneHKa «HEYAOBIETBOPUTENbHO». CTYACHT HE OTBETHII HAa 00a TEOPETHUECKUX BONPOCA, HE BIIaJeeT XUMUIECKON TEPMHUHOIOTHEN 1
HOMEHKJIATYpOM, TOMYCKaeT rpyOble OUIMOKH B HCTOMKOBAHUU M YIOTPEOIEHHN XUMUYECKUX MOHATHH.

7. YHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIIMHBI (MOAYJIS)

7.1. PexomeHnayeMas JutepaTtypa

7.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENH 3ariaBue WznarensctBO, To| Pecypc
JI1.1 |Jledenona O. B., OCHOBHBIE TTOHTHSI U OTPEAETICHUS TUCIUILTHH «Du3nyeckas UBanoBo : 9BC
Hemuena M. I1., xuMusi» U «KostonaHas XuMusi»: yaeOHoe rmocooue UrxTy, 2017
Barrypun A. C. (https://e.lanbook.com/book/107402)
JI1.2 |®punpuxcoepr . A. |Kypc komnouaHol XuMun: y4eOHUK JIJIsl BY30B CTIG. [u np.]:
Jlann, 2010

7.1.2. JlonoJIHUTE/ILHASI JIUTEPATYPa

ABTOpBI, COCTABUTENN | 3arnaBue |I/I3IlaTeJII>CTBO, oz | Pecypc
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ABTOpBI, COCTABUTENN 3arnaBue WzparensctBo, ron| Pecype
JI2.1 |Cyxapes 0. ., [IIymMOBBI€ ITyJIBCAIIMN B OKCUTHJIPATHBIX CHCTEMaX: MOHOTpadus YensOuHCK:
Mapkos b. A. W3narenscTBO
Yenst6HHCKOTO
rOCYIapCTBEHHOL O
YHUBEPCUTETA,
2012
JI2.2 |dykun E. J1., Ilepuos |Komnonanas xumus: y4eOHUK Juls OakalaBpoB Mocksa: FOpaliir,
A. B., Amenuna E. A. 2012
JI2.3 |Cyxapes 1O. . Onruueckue CBOMCTBA rejeBbIX OKCUTHAPATOB U UX KAYCTUKU: UenabuHCK : 3bC
TEKCTBI JIEKIUH Wz parenscTBO

(http://library.csu.ru/rbooks2/view2? code=local/007773/suharevyi) [Yensburckoro
roCyIapCTBEHHOT O

YHUBEPCUTETA,
2014

7.1.3. Metoauueckue pa3padoTku

ABTOpBI, COCTABUTENH 3arnaBue WznarensctBo, ron| Pecype

JI3.1 |Ky3nenosa E. B., JlaGopaTopHbIil MPAKTUKYM IO KOJUIOMIHOW XUMHH UensOuHCK : 9BC
Kogsanés U. H., (http://library.csu.ru/rbooks2/view2?code=local/007964/007964) W3 naTenbeTBo
Tumymkos I1. B. Yena6uHCKOro
roCyapCTBEHHOI O
YHUBEPCUTETA,

2022

7.2. Ilepeuenn pecypcoB HHGOPMAIIMOHHO-TEJIeKOMMYHUKANIMOHHO# ceTH "MHTepHer"

31 |Jlanb [DnextpoHHbIH pecypc] : anekTpoHHo-0ubmmoredHas cuctema (OBC) / mznarenscro Jlanb. — URL:
http://e.lanbook.com/

32 [HOpaiit [DnexTpoHHBI pecypc] : anekTpoHHo-0ubnmorednas cucrema (ObC) / m3parenscro FOpaiit. — URL:
https://biblio-online.ru

33  |Znanium.com [DneKTpoHHBIN pecypc] : AMeKTpOHHO-OnbaroTeuHast cucrema (3bC) / HayuHo-u3naTenbCkuid 1ICHTp
HNH®PA-M. — URL: http://znanium.com/.

34 [eLIBRARY.RU [OnekrpoHHblii pecypc] : anekTpoHHas Oubiunoreka / Hayu. anekrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.

35 |HaumonanbHas siekTponHas oubnuoreka (HOB) [DnekTpoHHbIi pecypc] : 00beJMHEHHBII AIEKTPOHHBII KaTanor OHI0B
poccuiickux
oubnmorexk : caiit. — URL: http://H306.po.

7.3 llepevyeHb MHGOPMAIUOHHBIX TEXHOJIOTHA

7.3.1 [IporpaMmmHoe oGecnieyeHune

LMS Moodle

7.3.2 llpodeccuonanbubie 6a3bl JAHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. Hayunas snekrponnas oubnuorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHas 3nekTpoHHAS

6ubamoreka : caiit. — Mocksa, 2000 — . — URL.: https://elibrary.ru. — Pexxum mocryma: st 3aperiucTpup. monb3oBarteseit. — Tekcr :
SJIEKTPOHHBIN.
2. Harnwonanshas snektponnas oudnuorexa (HIB) (https://rusneb.ru/) Hanwonanshas snektponHas oubnuoreka (HOB) :

00bEeTMHEHHBIHN IEKTPOHHBIN KaTanor OHI0B poccHiickux Onbarorek : cadt. — URL: http://H36.pd. — Pexxum gocryna: u3
YUTAIBHBIX 3a510B OnOmoreku Uenl'V. — TeKCT : 3JeKTpOHHBIH.

3. Ipesnpnentckas onbmmorexa (https://www.prlib.ru/) Ipesunentckas GubnmoTeKa : EKTPOHHAs HALMOHATIbHAS
6ubmoreka : caiir / ®I'BY Ipesunénrckas 6ndamoréka imenu b. H. Enprna. — CankrtlleTepoypr, 2009 — . — URL:
https://www.prlib.ru/. — TekcT : 3eKTPOHHBIHA.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynsruauciunsapHas pedeparrshas 6asa
naHHBIX / kommanns Thomson Reuters. — Pesxum moctyma: s 3apeructpup. nons3osateneit Yenl'Y. — Tekcr : 371eKTpOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : pedepatuBHas 6a3a naunbix / Elsevier BV. — URL: http://www.scopus.com/. —
S13. anri. — Pexxum gocryna: ams 3apeructpup. nonbsopateneil Yenl'V. — TekcT : 21eKTpOHHBII.
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6. DneKTpOHHBIH KaTajor HaydHoi oubiuorekn Yenl'Y [DnekTpoHHBIN pecype] : 6a3a aaHHbIx / YensiO. roc. yH-T. — YensaOuHCK,
1992.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIVIMHBI MOAYJIS)

HJ'IS{ peamm3any JMCUUIIIIMHBI UCIIOJIB3YIOTCS y‘{e6HI>IC AyAUTOPUU I IIPOBCACHUA 3aHATUN JICKIITMOHHOI'O THUIIA, 3aHATUN
CEMHHAPCKOT'0 TUIIA, T'PYIIIOBBIX U HHANBUAYAJIbHBIX KOHcyﬂbTaHHﬁ, TCKYIICTI'O0 KOHTPOJISA U HpOMe)KyTO‘-IHOfI aTTceCTallii, a TaKXKC
TNOMCHICHUA ]I CaMOCTOSITEeIbHOM pa6OTLI.

YuebHble ayAUTOPpUHN YKOMITJICKTOBAHBI CHCHHaHHSHpOBaHHOﬁ MeOCIIbIO U TEXHUUECKUMHU cpe€acrBaMu 06y‘I€HI/I${.

JUi1st IpoBeieHNs 3aHATHIA JISKIIMOHHOTO THITA MPeJIaraloTcsl HaOOpHI IEMOHCTPALIOHHOTO 000PYIOBaHUS M y4€OHO- HATJISJHBIX
1ocobuil (1eMOHCTpallMOHHbIM HabOp aTOMOB, TabauLa MeHneneeBa, TabIULIa paCTBOPUMOCTH, HIEKTPOXUMUYECKHUN psift
HaNpsDKEHUs] METAJLIOB)

[Tomerienus 1t CaMOCTOATEIbHONW paOOThl 00YHAIOLIMXCS OCHAIIEHBI KOMITBIOTEPHOI TEXHUKOW C MOJKIIOYEHHEM K CETH
"NuTepHeT" 1 00ecredeHreM TOCTYIa B AJIEKTPOHHYIO HH()OPMAIHOHHO-00pa30BaTENbHYIO CPEy YHUBEPCHUTETA.

1. Yuebnas ayauTopus Il NPpOBEACHUA 3aHATHI JICKIHIMOHHOI'O TUIIA.

OcHoBHOE 000py/ioBaHKE: yueOHast MeOelb, TOCKa yYeHHUUecKash OObIuHas, HACTEHHAs, yI€OHO-HATIISAHbIC TOCOOHS
(Tlepronnueckas Tabmuna JI.1. MenzaeneeBa, MynbTHMEUIHAS IPE3ECHTAIINS ), MYJIbTUMETHHHOE HHTEPAKTUBHOE 000PYI0BaHHUE:
MYJIBTAMEIUAHBIA TPOSKTOP, IKPAH C IIEKTPOMPHUBOIOM, aKyCTHUECKAsI CHCTEMa

2. YueOHbIe ayaIuTOpUU Il NIPOBCACHUA 3aHATUI CCMUHAPCKOI'o TUIIA, IS IPOBCACHUA I'PYIIIIOBLIX KOHcyHLTaHHﬁ,
WHANBUAYAJIbHBIX KOHC}’J’[BTaLIPIﬁ, JUIA TEKYIIEro KOHTPOJISA U HpOMe)KyTO‘iHOﬁ aTTeCTalluu

2.1 JIabopatopust Ne 301 (454000, YensOunckas 06:1., r. Yensdbunck, yn. Mononorsapaeiiies, 70-0)

OcHoBHOE 000py/ioBaHuE: yueOHass MeOellb, KOMIBIOTEP, JOCKa YUeHHUYeCKast 0OObIYHAs, HACTEHHAs. BEChI JJabopaTopHbie BiIT3-1100,
¢dorometp kdpk-3-01, Becsl htr-80e, konopumerp porosnekTpudeckuit kpx-2mr, mkad cymmnphsiii mc-80-01, pH -merp pa-150Mmu,
aKBaIMCTHILIATOP 13-4, Oanst ut-4308e BozsHas ulab, Bechl 1aboparopubie rocmerp BiaTd-1100, meiikep Memuiuuckuii s-3.021,
AJIEKTPOILTUTKA cTekiIokepamudeckas "kBapil'(1 komd.), MmydenbHas neub, MM IUTUTKA dJIEKTpUYecKas MajioradapuTHas (210T).

[Iporpammuoe obecnieuenune: MS Windows XP Professional SP2 nnst BY3oB. JIuniensuu 6eccpodHsie.

IMaptus Ne PC545926 ot 20.12.2007r.

MS Office 2007. JIunensun 6eccpounsie. Jlunenszust Ne 44664774 ot 09.04.2008r.

2.2 Aynutopus Uit IpOBEAEHHS 3aHATHI CEMUHAPCKOro TUIa

OcHoBHOE 000py/ioBaHuE: yueOHass MeOellb, IOCKa yYeHUYeCKasi OObIUHAs, HACTEHHAS, MYJIbTUMEAMIHOEC HHTEPAKTUBHOE
000py/0BaHKE: MYJIbTHMEIUUHBINA IPOCSKTOP, IKPAH C AIEKTPOIPUBOIOM, aKYCTHIECKAs CUCTEMA.

3. [omeleHre uisi CAaMOCTOSITENBHOR PabOThI

3.1 Yuranbhbii 3a1 Ne 1

OcHoBHOE 000pynoBanue: KonuyuectBo mocagounbix Mect — 50. 5 mepcoHaNbHBIX KOMITBIOTEPOB C IMOAKIIOYCHHUEM B CETh
«UuTepuery, HeorpannueHHbii qoctyn k O5C u BJl. YueOnas meOenb, KOHAULMOHED.

Iporpammuoe obecnieuenne: Microsoft Windows 10 Pro. (JIunensuu 6eccpounsie. Jloroop Ne AD-223/28/18)

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

Koncynwrantlltoc (Cormnamenue o corpyaaudectse Ne 31 ot 20.05.2003 ¢ peroHanbHbIM HHPOPMAITHOHHBIM IIEHTPOM
00IIEPOCCUICKOM CETH PaCIIPOCTPAHEHHUS MPABOBOM UH(POpMAITHH)

IO «AntuBupyc Kacnepckoro» (JIutienzunonnsiii foro-sop Ne 1013/K-2773 or 11.12.2018r.)

3.2. Undopmarmonno-6ubnuorpadudeckuii oTaen

OcHOBHOE 000pY/IOBaHKE: KOJIMYECTBO MOCAOUYHBIX MeCT — 24. YueOHas MeOeb, 7 epCOHALHBIX KOMITBIOTEPOB C MOAKIIOUCHHEM
B ceTh «MHTEpHETY, HEeorpanndeHHbi qoctyn kK ObC u B/I.

[Mporpammuoe obecnieuenue: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO LIEHTP)
18.02.10. Homep nunien3un 46536280)

Microsoft Windows Professional 7 Russian Academic OPEN No Level (JJorosop Ne A3-61/10)

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (Jloroop Ne AD-23/12, Homep JHLEH3HN
60411804)

KoncynsrartlImoc (Cornamenne o corpyaamdaectse Ne 31 ot 20.05.2003 ¢ pernoHaIbHBIM HHPOPMAIIMOHHBIM IIEHTPOM
00IIEPOCCHICKOI CETH PacpOCTPaHEHHUs IPaBOBOH MH()OPMAIIHH)
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HO3B (Hdorosop Ne 101/H25/2810 ot 20.02.2018)

I1O «AntuBHpYCc Kacnepckoro» (JInuensnonnstit gorosop Ne 1013/K-2773 ot 11.12.2018r.)

3.3 Aymuropus s CaMOCTOSITEBHON paboThI

OcHOBHOE 000py/I0BaHKE: ClICHUATM3UPOBAHHASI SPrOHOMHUYHAST MEOEIb JUisl pabOoThI 32 KOMIIBIOTEPOM. ABTOMATH3UPOBAHHBIC
paboure mMecrta Ha 11 oOyuatomumxcs, 1 npenogasarens. 12 ITK ¢ TUIIEH3HOHHBIM MPOTPAMMHBIM 00ECIICYCHUEM.
MarautHo-MapkepHas nocka. MaTepaktusHas nocka SMARTBoard 660 auaronans 64/162/6¢em. Ipoextop INFOCUS IN 36.
Axycrrideckas cucrema 2.0 Sven SPS-678.

Iporpammuoe obecnieuenne: MS Windows XP Professional SP2 mis BY30B. JlutieH3uu 6eccpodHble.

IMapTus Ne PC545926 ot 20.12.2007r.

MS Office 2007. JIunensun 6eccpounsie. Jlnnenszus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JIuiieH3uu 6eccpodHsbie.

JInnensust Ne 48382516 or 10.11.2010r.

MS Office 2010. JIunenszun 6eccpounsie. Jlnnensus Ne 48382516 or 10.11.2010r.

MS Windows 10. JIuniensuu 6eccpouHsle.

T'oc. Kontpakt Ne A3-44/57/18 or 30.10.2018r.

MS Office 2016. JTunensuu 6eccpounsie. I'oc. Kontpakt Ne AD-44/57/18 or 30.10.2018r.

9. METOAWYECKHUE YKA3AHUS IUIS1 OB YYAIOIIMXCS 10 OCBOEHMIO JMCOUILINHEBI (MOIYJIS)

K coBpeMeHHOMY BBIITYCKHHUKY OOLIECTBO NPEAbSBIIET MINPOKHIA epeueHb TPeOOBaHUM, Cpei KOTOPBIX 0c000€e 3HAUCHUE UMEET
HaJIMYye y BBITYCKHHUKOB HAaBBIKOB M YMEHHUH CAaMOCTOATENIBHO MOTyYaTh 3HaHHUS U3 Pa3IMuHbIX MCTOYHUKOB HH(OpMaLu,
CHCTEeMaTU3UPOBATh U AHAJIU3UPOBATh MONYIEeHHYIO HHpopMaruio. DopMupoBaHUE TAKOI0 YMEHHS IPOMCXOIUT B T€UEHHUE BCETO
neproza o0y4eHus uepe3 MOAr0TOBKY K Ja00paTOPHBIM, CEMUHAPCKUM, IPAKTUUECKUM 3aHATUAM. [IpH 3TOM caMocTosTenbHas
paboTa CTyJIeHTa UTpaeT BaXKHYIO POJIb B XOJI€ BCEro yueOHoro nporecca. IIpu u3ydeHUN JUCHUILIMHBI OCHOBHYIO JIOJIO
OTBOJIMMOI'0 Ha CAMOCTOSITEIbHYIO pabOTy BpEMEHH 3aHUMAET pab0oTa ¢ KOHCIIEKTOM JICKIUH, y4eOHUKaMH, YUeOHBIMU MIOCOOUSMU U
METOIUYECKUMH YKA3aHUAMH. A IOTOMY CTyIE€HTaM HeOOXOIMMO ONTUMAIbHO UCIIOIb30BaTh BPEMEHs, OTBECHHOE Ha
CaMOCTOSITEIIbHYIO padoTy.

LenecooOpa3Ho MOCBAIIATH A0 MOTydYaca B IeHb U3YUCHUIO KOHCIIEKTA JICKIMH B TOT )K€ JI€Hb ITOCIIE JICKLUH U 3a ACHb Hepen
nexuueit. TeopeTnueckuit MaTepuan U3ydaTh B TEUEHUE HEJIENIU 10 2 YaCOB, @ TOTOBUTHCS K MPAKTUYECKOMY 3aHSITHIO 110
JUCUUILIMHE 10 1.5 Jacos.

Jns Tyd1ero ¥ NOMHOIO YCBOGHUS MaTepuaia yueOHOM AUCIUIUIMHBI PEKOMEHYEeTCs HCIIOb30BaTh METOMYECKUE YKa3aHUs U
MaTepuabl Mo y4eOHOM AUCUUITIMHE, TEKCTHI JEKLHi, a TaloKe JJIEKTPOHHBIE pecypchl, Meronecs B cucteme IbC, noctyn K
KOTOPBIM 00ecIedeH B YUTAIBHBIX 3aJax YHUBEpcUuTeTa. TeopeTHIecKuil MaTepra Kypca CTAHOBUTCS 00Jiee IIOHATHBIM, €CITH
JOMOTHUTENBHO CTYIEHTOM M3Y4YaloTCsl KHUTH, YIeOHUKH 10 JaHHOH yueOHoH mucuuminHe. [Tone3Ho nemnonabp3oBaTh HECKONIBKO
y4eOHHUKOB, PEKOMEHIOBAHHBIX MPEI0IaBaTEIEM.

[pu n3ydeHnn XUMHYIECKUX JUCHUIUIMH HACTOSATEIHHO PEKOMEHTYETCsl «HE 3ay4nBaTh)» MaTepHa, a JOOUTHCS MAaKCUMAJIbHOTO
MIOHMMAaHUS U3y4aeMOi TeMbl JUCIHUIUIMHEL. [Ipyr N3ydeHnn TeopeTHYeCcKoro MaTepruana HeoOX0ANMO MHOTOKPATHO IIHCaTh Ha
YepHOBUKE (HOPMYIIBI, peakiy 1 rpaduKy 1O MOTHOTO X 3alIOMUHAHHMS.

B cnydae npumeHeHus pu 00y4SHUH AUCHUILTIHBL YJIEKTPOHHOT'O 00YYeHUs], IUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHi
oO1IeHre 00yJaroIInXCcsl ¥ MPENoAaBaTelis OCYLIECTBISIETCS B PEKUME PEaIbHOTO BpeMeHHU (OHJIaH-TIeKIMK (BEOMHADHI), YaThl,
BHJICO-KOH(EPEHIINH U JIp.) WU OTJIOKEHHOrO BpeMeHH (cucTemMa JuctaHimonHoro ooydyenus Moodle, MS Office365, hopymsi,
9JICKTPOHHAS TI0UTa | JP.).

Bonbiryio yacte BpeMeHH 00y4aronIfecs CaMOCTOsTENBFHO paboTaroT ¢ y4eOHO-MEeTOAMYECKUMU MaTeprataMi. CTyIeHTH HMEIOT
BO3MOYKHOCTh KOHCYJIbTUPOBATHCS C MIPETIOJaBaTesieM 110 BCEM BOIPOCaM, BO3HHUKAIOIINM B XOJI€ CAMOCTOSTEILHON padoThI
MIOCPENICTBOM DJIEKTPOHHOH MOYTHI, COIMABHBIX CEeTeH U T.11.

Hoctyn o0ydaromnierocst K yaeOHBIM pecypcaM B peKUME OTI0KEHHOTO BPEMEHH, CaMOCTOSTEIbHON PaOOThI OCYIIECTBISIETCS Yepe3
ceTh MIHTEpHET B yIOOHOM JIJIsl HETO MECTEe, BPEMEHHU H TEMIIE.

[pu o0y4eHnn UL ¢ OrpaHMIEHHBIMA BO3MOKHOCTAMHE 3[JOPOBbBSI DJIEKTPOHHOE 00YUSHHUE, TUCTAaHIMOHHBIE 00pa30BaTebHbIE
TEXHOJIOTHH TPEAYCMaTPUBAIOT BO3ZMOKHOCTB MpHEMa-Tiepeaady MHOOPMAaIy B JOCTYITHBIX T HUX (hopMax.

Peanu3anus TUCIUILIMHBI ¢ TPUMEHEHHEM JICKTPOHHOI'0 00YYEeHHS, UCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHONOTHH (Hanee — 30,
JOT) ocymiectBisiercst Ha ocHOBaHHHU «I10OKEHUS 0 peaTu3anuy OCHOBHBIX U IOMTOJHUTEIBHBIX 00pa30BaTENbHBIX IPOrPaMM C
MIPUMEHEHUEM JJIEKTPOHHOTO 00yIeHHS U JUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOIHH B (helepaTbHOM TOCyIapCTBEHHOM
O0PKETHOM 00pa30BaTEIHFHOM YUPEXKICHUH BBICIIETO 00pa3oBaHusl «UemsIOMHCKII TOCYIapCTBEHHBIN YHUBEPCUTET, «IlomoxKeHus
0 TIOpSIAKE 3a4eTa 0O0YJAIOIMMHUCS TI0 OCHOBHBIM MpodeccnoHaIbHBIM 00pa30BaTebHBIM MPOrpaMMaM BBICIIETO 0Opa30BaHuUs B
OI'BOY BO «Yenl'VY» pe3ynbTaToB OCBOCHUS B OPraHM3aALUSIX, OCYIIECTBIISIOMINX
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00pa3oBaTENbHYIO ISSITENLHOCTD, YIEOHBIX MPEAMETOB, KypCOB, AUCIUILIHH (MOAYJICH), IPAKTHK, TOMOIHUTEILHBIX
00pa3oBaTENbHBIX POrPaMM» MOCPEACTBOM IEKTPOHHOH HH(OpMaIOHHO-00pa3oBaTenbHOi cpensl @TBOY BO «Henl Vx». B
HCKITIOUUTENBHBIX CIydasx (hopc-Maxop U T.I.) MPH pealii3aliuy 00pa30BaTelibHOM AesTernbHoCTH ¢ npuMeHenreM D0, 10T moryt
MIPUMEHSITH KOMIIOHEHTBI, HE BXOJISIINE B TIEPEUCHB AJICKTPOHHOH UH()OPMAIIOHHO- 00pa30BaTEIbHON CPEIbI.

10. CIIEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JUCIUITIJINHBI OBYYAIOIIUMHUCSA C HHBAJIMJTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSMHU 310POBbS

OcBoeHHE TMCIMIUIMHBI HHBAHIAMH H JIMIIAMH C OTPaHUYCHHBIMU BO3SMOXKHOCTSIMH 3/I0POBBSI OCYIIECTBIISICTCS C HCIIOIb30BaHHEM
CTEIHATBHBIX TEXHUYECKUX CPEACTB M WH(OPMAIMOHHBIX TEXHOJOTHUH, MPEIOCTaBIsAEMBIX PeCypCHBIM YueOHO-METOANIESCKUM
LEHTPOM 10 OOYYEHHI0 MHBAIMIOB W JIMI C OrpAaHMYEHHBIMH BO3MOXKHOCTSIMH 370poBbsi Yenl'Y mo 3ampocy oOyuaromierocs
(MOOWIIBHBIC CIEIHANBHBIE TEXHWYECKHE CPEICTBA JUIA JIMIl C HAPYLNICHWSAMH 3PCHUS W C HAPYIICHHEM CIIyXa, ACCHCTHBHBIC
MH(OPMALIOHHBIE TEXHOIOIHUH).

Ilpr HeoOXOAMMOCTH IS OOYYArONIMXCS C HAPYLNICHWSMH 3pEHHs Ha pabOdMxX MecTaxX JUlsi NPOBEACHHS NPAKTHYCCKUX HIIH
71ab0paTOPHBIX 3aHATUH YCTaHABIMBACTCS CIICHHAJIBHOEC MPOrpaMMHOE obecriedeHHe (MporpaMma pedeBOl HAaBUTALUM, PEUCBEHIC
CHHTE3aTOPBI, SKPAHHBIC JIYIIbI).

B y4eOHbIC ayauTOpHH 00ECTIeYnBaeTCsS OCCTIPENATCTBEHHBIH TOCTYI Ul O0YYaIOIIMXCS C WHBAIUIHOCTBIO U C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMU 3JI0pOBBsL. B kask10it aymuTopun, rae 00y4aroTcst HHBAIU/IBI U JIHIA C OTPAHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS,
MPEeIyCMaTPUBACTCS] COOTBETCTBYIOLIEE KOMUYSCTBO MECT I O0YUAIOIINXCS C Y4ETOM HapyIICHUH UX 370POBbSI.

JInsi OCBOCHUSI MUCHMIUIMHBI WHBAIHWAAM U JIUIAM C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBbS MPEMOCTABISIETCS TOCTYI K
MEYaTHBIM UCTOYHMKAM, UMCIOIMMCS B Hay4HO!H Oubnmoreke Yenl'V, ¢ OMOIIBIO CIIENHANBHBIX TEXHUYECKHX CPEJCTB; JTOCTYII C
MOMOIIBIO CMIEIHATBHBIX TEXHHYECKUX W TPOTPAMMHBIX CPEICTB K 3JCKTPOHHBIM HCTOYHHMKAM, MPEACTABICHHBIM B (opme
AJIEKTPOHHOr0 JOKYMEHTa B (hoHJe HayuHOU Onbmmorexku Yenl'Y uiu 2eKTpOHHO-OMOIMOTEYHBIX CHCTEMAX.

YueOHO-MeTOMUEeCKHEe MaTepHUaNbl Ul 00ydJaloIUXCs U3 YHUCJIA MHBAIMAOB U JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/10POBBSI
IIPEIOCTABIIOTCS B JOpMax, alaNTUPOBAHHBIX K OTPAHUYEHHUSIM UX 30POBbS U OCOOEHHOCTSIM BOCHPUSTHS HH(OpMaLUH.

Jlnst THBaTIMIOB U JIUL ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0OPOBBSI OCBOEHHE TUCLUILIMHBI MOXKET ObITh YACTUYHO MM IIOJTHOCTHIO
OCYIIECTBIICHO C UCTIOIb30BAHUEM AUCTAHIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOT L.

Ilpu mnpoBeneHWM NPOMEXKYTOUHOH aTTeCTALMM MO AUCLHUIUIMHE OOyJalomMMCS € HHBAIWAHOCTBIO M C  OTPaHUMYEHHBIMH
BO3MOXKHOCTSIMM 3/10POBbsI 00€CIIEUMBAETCS MO HUX 3asBJICHUIO IIPEAOCTAaBICHHE B AOCTYHNHOH (opme B 3aBUCUMOCTH OT MX
MHIVBUAYAJIBHBIX OCOOCHHOCTEH MHCTPYKIMH O TIOpSIKE NPOBENEHUS NPOMEKYTOYHOM aTTECTallMM, OLEHOYHBIX CPEACTB H
BO3MOKHOCTH OTBETOB Ha 3ajqaHus (MHChbMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpE, MHUChbMEHHO Iupudrom bpaiins, c
HCIIOJIb30BAaHUEM YCITYT ACCUCTEHTA, YCTHO).

[pu npoBeneHNU NPOLIEAYPHI OLICHUBAHUS PE3YABTATOB 00YUEHHS MHBAIUIOB M JIUL C OTPAHUYCHHBIMHA BO3MOKHOCTAMH 3710POBbS
IIpeaycMaTpUBaeTCsl UCIONB30BaHNE TpeaocTaBiIeHHbIX Yenl Y min coOCTBEHHBIX TEXHUUECKUX CPEACTB, HEOOXOAUMBIX UM B CBSI3U
€ UX UHIUBHUIYaJbHBIMU 0cOOeHHOCTMHU. [Ipr HEOOXOMMMOCTH MHBAINAAM H JIMLAM C OTPaHHYEHHBIMH BO3MO)KHOCTSIMH 310POBb S
MIPEIOCTABISIETCS AOTIOIHUTENBHOE BpeMsl Ul MOArOTOBKY OTBETa Ha 33JaHMs, NPOLeNypa OLEHUBAHUS PE3yIbTaTOB 00yUeHHS 110
JTUCLUIUTIHE MOXKET MPOBOJAMUTHLCS B HECKOJIBKO HTATOB.
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