[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[ata nognucanms: 15.11.2023 13:22:51

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MUWHOBPHAYKU POCCUN
(benepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTeNIbHOE YUpPEKICHHE
BBICIIETO 00OpPa30BaHUS
«Cankr-IletepOyprckuii rocy1apcTBEHHBIN TEXHOJOTUYECKU HHCTHTYT
(TEXHUYECKUI YHUBEPCUTET)»

YTBEPXIAIO
[IpopekTop no yueOHOM
¥ METOJIMYECKOil paboTte

b.B.I1exapeBckuii
«25» maz 2021 r.

Pa6Gouas nporpaMmma quCUMILTHHBI

KOJUVIOUJIHASA XUMUA

HanpaBneHI/Ie NOATOTOBKH

22.03.01 MaTepuaJjioBeieHHe H TEXHOJIOTHH MATEPHAJIOB

HampaBneHHOCTh pOrpaMMBsl

"MarepuaJioBeicHHE U TEXHOJOTHH TYTOIUIaBKUX HEMETA/VINYeCKHX MaTepuaJioB'
"MarepuaJioBe/ieHHe U TEXHOJIOTMH HAHOMATEPUATI0B M HaHocucTeM "

KBanuduxarus

bakanasp

dopma o0yueHus

Ounas

(DaKYJ'ILTCT XHMHMH BEIECTB U MATEPHUAJI0B

Kadenpa ¢pusuveckoii xummuu

Canxkr-IlerepOypr
2021
b1.0.24



JIMCT COI'JTIACOBAHUA

V4eHoe 3BaHuE,

JomKHOCTD TToamuce
baMuTrs, WHUIAATIBI

[Tpodeccop noueHt Cusuos E.B.

Pabouast mporpamma aucruminasl «KoyutonHas XUMUs 00CyK/IeHa Ha 3acelaHiH KadeIpbl
bU3HYECKON XUMUU
npoTokos oT « 19 » 04 2021 Ne 10

3aBenyromnuii kageapoit C.I''130T0Ba

OnobpeHo yueOHO-MeTOAMUYECKONH KOMHUCCUEH (pakylibTeTa XMMUHU BEIECTB U MaTepHaIoB
npoTokou ot « 20 » 05 2021 Ne 9

[Ipencenarens C.I''I30ot0Ba
COI''TACOBAHO
PykoBoauTens HanpaBieHUs! TOATOTOBKU H.B.3axaposa
«MarepranoBeieHUE U TEXHOJIOTHH
MaTepuanoBy
Jupextop Oubnuorexu T.H.CrapocteHnko
HaganpHMK METOIHMUECKOTO OT/eNa T.N.bornanoBa
yu4e0HO-METOINYECKOTO YIIPABICHUS
Hauanpuuk C.H.enucenko
yu4e0HO-METOINYECKOTO YIIPABICHUS




COIAEPXXAHUE
1. [Tepeyens mIaHUPYEMBIX PE3YIHTATOB O0YUEHHUSI MO JUCHUIIIIMHE, COOTHECEHHBIX C

IUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHUSI 00PA30BATEIEHOM MPOTPAMMBL. ......vveerveeireereesineeneeesineennes 4
2. MecTO AMCUMILTUHBI B CTPYKTYpPE 00PA30BATEIBHOMN MPOTPAMMBL. .....vveeeveeieeesreesieeenreesineeseesnneennes 6
RO 150 00107 (0300700 1170 505 TR 6
4. CONEPAKAHUE TUCIIUATIITHHBL. ..vvveesiutrreeessssreesasstssesssssssseesasssseesssssseessssssssssasssssssssssssesssnssseeesanssseeesnnnes 7
4.1. Pa3aenbl JUCIHUAIIITUHBL Y BUIBL 3AHITHIL. . .evvvvvuererssnsesesssnsesesssnsesesssnsesessntesessnietesnmereneren 7
4.2. 3aHATUS JIEKIIAOHHOTO THIIA. ...cereverrruunssseesssssssssnnssssessssesstssssseessesesstssnteeesessssrmeeererees 7
4.3. 3aHATUSA CEMUHAPCKOTO THITA. ..veeuvvreiusreessreeesusesesssesesssesesssesesssesssssessassesesssessassessasseesneeesnneesnns 9
4.3.1. CeMUHAPBI, TPAKTHUECKHUE BAHATHSL. ...eeiuvvieiurrressreeessreeessseessssesasssesssssesssssesssnsesssnnessnsnesssnnas 9
4.3.2. 3aHATHUS TAOOPATOPHOTO THIIA. ..e.uverveesreaseessraseassesseesseassesseesseassesseesseasesssesseessessnesseesenses 11
4.4. CaMOCTOSTEIIBHAS PAOOTA OOYUATOIIIIXCSL. +vnvveervresreeseeasseesseessreassesasseessesssseessessseessessnsesssneas 11
4.5. TeMbl HHIAUBUTYATTBHBIX 3ATIAHIM .....vveiuveeteieiiiesieeasieesteessseesseessseesseesseesnessnneesseesneesnnesseesnneas 12
5. IlepeueHp yueOHO-METOAMUECKOTrO 00ECIEUEHHUs Ul CAMOCTOSATENbHON pabOThl 00yyaronxcs
18 (D1 (100500 0105 0 & (< NPT 13
6. ®oH/I OLIEHOYHBIX CPEJICTB VISl TPOBEACHUS IIPOMEKYTOUHOM ATTECTALIMHI «...veevveenvveesnereesneneans 13
7. [lepedyeHb yueOHBIX W3IaHUM, HEOOXOTUMBIX JUISI OCBOCHUS TACIIUTIITAHBL. ....vvenvveeiireesireesineans 13
8. IlepedyeHpb 27EKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB, HEOOXOAUMBIX ISl OCBOCHUS
D107 00000708 00102 025 O 14
9. Metoandeckue yKazaHus Ui 00YYarOIIUXCS IO OCBOCHUIO JUCIIHILTHHBL. ....vveevveeieeaneeenireaneennss 15
10. [Tepeuenpb nHGOPMAIMOHHBIX TEXHOJIOTHI, UCIOIB3YEMBIX MPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIECCA TTO JTUCIIUATIITHHE. ... ..vveeeurreesstreessteeessteeessseeessseesssseesssseessssessssseesnssessnsneens 15
10.1. THOOPMAIIMOHHBIE TEXHOIOTHH. ....vvetisrisieeitiasetsseesseesresseesseessssessseesnesseesbeesnesssesneesnessnesneas 15
10.2. ITPOTPAMMHOE OOECTIEUCHHME. ......e.vreerreernreeneessreasseeasseesseessreessesssneesseessneesseeaneesnneaneessnseseenes 15
10.3. ba3b1 maHHBIX U HHPOPMAITUOHHBIC CTIPABOUHBIC CHCTEMBL. ......vvertiseeeieenresieesieeseeennesseenneans 15

11. MaTepuanpHO-TEXHUUECKOE 00ecrieueHre OCBOSHHSI JUCIUIUIMHBI B X0/1€ Pealn3alun
00PA30BATEITBHOM TTPOTPAMMBDBL. .......veeuteestreesseessreasseessreeseessseaseeasseesseeasseaaseeasneesmeessneenneeanneenneeanneennneas 16

12. OcCOOCHHOCTH OCBOSHUS JIUCIUTUTHHBI MHBAIAIAMH ¥ JTUIIAMH ¢ OTPaHUYICHHBIMH
BOBMOKHOCTSIMU 3IIOPOBB. ... uvtteutreesteeassteeaasseeaassteaasstessseesabeeeasbeeeasbeeesabe e e asbe e e abb e e e anbeeaabneesnreeannneens 16

[Tpunoxenunsa: 1. OHJ OLIEHOYHBIX CPEACTB IS IPOBEACHUS IIPOMEKYTOUHOM aTTECTALMH.



1. IlepeyeHb NJIAHMPYEMBbIX Pe3y/JbTATOB 00y4eHHS 10 JUCHHUILINHE, COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3YJIbTATAMHU OCBOEHHS

00pa3oBaTeJIbHOW POTPAMMBI.

B pesynbrare 1i1st ocBoeHUS 00pa30BaTeIbHOM MPOrpaMMBbl CIIEHUAINTETa 00yYAIOIIUIACS TOJKEH OBJIAJIETh CIESTYIONIMMH Pe3yJIbTaTaMU

oOy4deHus TI0 AUCITUTUIHHE:

KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHII M

KOI[ N HAMMCHOBAHUC MHAUKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ynbTaTbl 00ydeHUs
(ZeckpunTOopsl)

OIIK-1

CriocobeH pemniaTh 3a1a4u
mpodeccCHOHATLHOM 1A TEIILHOCTH,
MPUMEHSIST METOJIbI MOJICIIMPOBAHUS,
MaTEeMaTHYECKOr0 aHaNIN3a,
CCTECTBCHHOHAYYHBIC U
0OIIEenH)KEHEPHBIE 3HAHHS

OIIK-1.13

[Ipumenenue 3Hanuii B o0nactu
MHUKPOT€TEPOT€HHBIX CUCTEM ISl PELICHUS
3aJa4 CO3/IaHMsI HOBBIX HAHOMAaTEpHAaJlOB U
HaHOTEXHOJIOTUH

3HaTh:

TCOMCTPHUICCKUC, TCPMOJUHAMUYCCKHNEC, KHHCTUYCCKHUC,
ONTHYECKNE OCOOCHHOCTH MUKPOTETEPOTCHHBIX CUCTEM,
(yHKIIMOHATIFHBIE CBOICTBA MEK(Da3HBIX TPAHMULL, CPEACTBA
HX TUAarHOCTUKU U PETYIIMPOBAHMA.

"YMeTh:

AHAJIM3UPOBATh CBOMCTBA MUKPOTE€TEPOTCHHBIX
MaTepUaJIOB, MPOMBIIIICHHBIE U IPUPOJAHBIE MPOLIECCHI C
MO3UIMI HAYKH O KOJUIOW]IAX.

Baanern:

HaBbIKaMU IMTPUMCHCHUA KOHHGHHI/If/'I HAyKHM O KOJUIOMAax K
YIPABIECHUIO CBOMCTBAMU MUKPOT€TEPOrE€HHBIX MAaTEPUAJIOB,
IIPOMBIIUIEHHBIMU U IIPUPOAHBIMHU IIPOLIECCAMH.

OIIK-1

CrnocobeH pemate 3a1auu
npohecCHOHANBEHOM NesTeNbHOCTH,
MMPUMCHAA MCTOABI MOJCIIMPOBAHNA,
MaTeMaTHYECKOTO aHalln3a,
€CTCCTBCHHOHAYYHEIC U
OOIIeMHKeHEePHBIE 3HAHUS

OIIK-1.14

Br160p 1 ncnonb30BaHne METOIOB
HCCIIEIOBaHMS KOJUIOUJHBIX CUCTEM IS
HU3YyUYCHUSA U CO3AaHN HOBBIX
(YHKIIMOHATBHBIX MaTepHAIIOB

3HaThb:

TEOPETUIECKHE OCHOBBI METOJIOB HCCIICIOBAHUS
KOJUTOMIHBIX CUCTEM U CBOMCTB MeK(a3HBIX MTOBEPXHOCTEH.

"YMeTh:

OCYIIECTBISITH 0OOCHOBAHHBIN BHIOOP METOAA
HCCIICTIOBAHUS JIJISl PEIICHUS KOHKPETHOM
MaTepUaIoBeTIECKON 3a/1auH.

Baanern:

HABBIKAMU CAMOCTOSITENILHOU peain3alii OCHOBHBIX
METOJIOB UCCIEN0BAHUS KOJUIOUIHEBIX CUCTEM U CBOMCTB
Mex(a3HBIX MOBEPXHOCTEH 1 MHTEPIPETAIIUH ITOTYISHHBIX
pE3YJIbTATOR.




Kox u HaumenoBanue
KOMIIETEHIIUH

Kon n nanmMeHoBaHMe MHIUKATOPA
IOCTHKEHUS KOMITETEHIINHA

[TmaHupyemble pe3yabTaTbl 00ydIeHUS
(TecKpUITOPHI)

OIIK-1

CriocobOeH pemiath 3a1auu
po(hecCHOHANTLHOM e TeILHOCTH,
PUMEHSST METOJTbI MOJICIIMPOBAHMS,
MaTeMaTHYECKOTo aHaln3a,
€CTeCTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.15
MoaenupoBaHue U aHAIU3 SIBJICHUN U
MPOIIECCOB, XapaKTEPHBIX IS
MHKPOTETEPOTEeHHBIX CHCTEM

3HaTh:

MPUHITUITE MATEMATHYECKOTO MOJICITMPOBAHUS U
aHaM3a PU3UKO-XUMUYIECKUX U TEXHOJIOTHUECKUX MPOIIECCOB
B KOJIJIOMIHBIX CHCTEMAaX.

"YMmeTh:

COCTaBJIATh COOCTBEHHBIE MaTeMaTHUYSCKHUE MOAEIU U
MIPUMEHATH CYIIECTBYIOIIUE JIs PEIICHUS 3a]1a 110
CO3JJaHUIO0 HOBBIX MaTEPHUAJIOB.

Baanern:

COBPEMEHHBIM MPOTPAMMHBIM 00CCIICYCHUEM JIJIsI
peann3alnui MaeMaTH4eCKOTO MOICTTMPOBAHUS U aHAIN3a
SIBJICHUH B MUKPOT€TEPOTCHHBIX CUCTEMAaX.




2. MecTO AMCUUIIUHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl.

JlucuumamHa OTHOCHUTCS K TUCHUILTHHAM oOsi3atenbHoi yacTu (b1.0.24) u u3ydaercs Ha
3 Kypce B 6 cemecTpe.

B wMerogmueckoM mijaHe JUCHMIUIMHA OMMPAETCS HA JJIEMEHTH KOMIETCHIIMMH,
c(OpMHUPOBAHHBIEC TIPU U3YYECHUHU TUCHUIUIMH «DHU3NUecKast XUMHs», ""AHATUTHYECKAs XUMUs'",
"®uzuka" u «Heopranuueckas xumusi». lloydyeHHble B mpolecce HM3y4eHUs UCIUTUIMHBI
«KonmougHast XuMus» 3HaAHUS, YMEHUS U HABBIKM MOTYT OBITh MCIIOJIB30BaHBI MPU U3YYECHUU
JUCIUIUINH «XUMUS TOJMMEPOBY, MPHU MPOXOKICHUN MPOU3BOJCTBEHHON MPAKTHUKH, a TaKkKe
IIPY BBIIOJIHEHUH BBIMTYCKHON KBAIN()UKAIMOHHONW PabOTHI

3. O0beM TUCUHUILIUHBI.

Bup yueOHOi paboThI Beero,

ya p 3E/akameM. yacoB

OO0uasi TPy10€eMKOCTb IMCUMILIUHBI 4/144

(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonTakTHas padoTa ¢ npenoaaBartejem: 66
3aHATHS JIEKIHOHHOTO THIIA 16

3aHATHUS CCMHUHApPCKOT'O TUIIA, B T.4Y.

CEMUHApBI, MPAKTHYECKUE 3aHATHS 16

nabopaTopHble paboThI 32

kypcoBoe npoektupoBanue (KP wium KII) -

KCP 2

Jpyrue BUJIbl KOHTAKTHOH paboThI -

CamocrosiTesibHas padoTa 42
®opma Tekymero koutpoJs (Kp, pedepar, PI'P, acce) 2Kp
®opma npomexyTouHoii arrecraumu(KP, KII , 3ager, sx3amen) Jk3amen/36




4. Conep:kanue TUCHUIIHHBI.

4.1. Pa3genn! JUCHUIIINHLI H BUALI 3aHATHIA.

3ansaTust
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1. JlucniepcHoe COCTOSIHUE BEIIECTB, 2 2 4 2 | OIIK-1 | OIIK-1.13
yAeIbHas MOBEPXHOCTD. OIIK-1.14
OIlK-1.15
2. [ToBepXHOCTHBIH CIIOH, 2 2 6 4 | OIIK-1 | OIIK-1.13
ITOBEPXHOCTHOE HATSHKEHUE U OIIK-1.14
azicopOoIus. OIIK-1.15
3 CMaunBaeMoCTh U KalluJUIIpHbIE 2 2 4 | OIIK-1 | OIIK-1.13
SIBJICHUSI. OIIK-1.14
OIlK-1.15
4 JIBOMHOM 2NIEKTPUYECKHIA CIOM. 2 2 6 6 | OIIK-1 | OIIK-1.13
OIlK-1.14
OI1K-1.15
5 Teopus ycroituusoctu JJIDO. 3 2 10 | OIIK-1 | OIIK-1.13
OIlK-1.14
OI1K-1.15
6 Kunernyeckue cBoiCTBa AUCIIEPCHBIX 2 2 4 4 | OIIK-1 | OIIK-1.13
cucrteM. CTpyKTypUpOBaHUE U OIlK-1.14
pazaenenue ¢as. OIlK-1.15
7 Peonorus qucnepcHbIX CUCTEM. 3aKOH 2 2 6 6 | OIIK-1 | OIIK-1.13
I'yka a HetoToHa. Hpr0oTOHOBCKME 1 OIIK-1.14
HEHBIOTOHOBCKHE KUIKOCTH. OIIK-1.15
8 OU3NKO-XUMHUS MTOJIUMEPOB U UX 1 2 6 6 | OIIK-1 | OIIK-1.13
pacTBOPOB. OIlK-1.14
OI1K-1.15
HTroro 16 16 32 | 42
4.2. 3aHsTHS JIEKIIMOHHOT0 TUIIA.
paiﬁma HaumeHnoBaHue TeMbl O0peMm, |HMuHoBanmoHHas
[ — U KpaTKoe CoJIep KaHue 3aHATUS aKajl.yachl dbopma
1 JlucriepcHOE COCTOSIHHE, NUCIIEPCHOCTH, yICIbHAS
MOBEPXHOCTb.




No
pasznena
IUCLUTUINHBI

HaunmenoBanue TeMbl
Y KpaTKoe CoZiep KaHue 3aHSATUS

O0BeM,
aKaJ[.49achl

MunoBannonHas
dbopma

1

Knaccugukanust mo IMCHEpCHOCTH U arperaTHOMY
cocTosAHuIO (ha3. yHKIIMOHATIBHOCTh TOBEPXHOCTH.
AncopOrust ra3os.

1

J

[ToBepXHOCTHBIN CIIOH, MOBEPXHOCTHBIE W30BITKH:
HaTspkeHMe W aacopbuus.  [loBepxHOCTHOe
HATSDKEHHE JKUIKOCTEH M MeX(a3HBIX TI'paHUI.
IToBEepXHOCTHOE HATSKEHUE PACTBOPOB.

IToBepxHoctHo aktuBHBle BemectBa (ITAB),
YpaBHEHUE W30TEPMbI HATSKEHHS, TOBEPXHOCTHAS
AKTUBHOCTh. YpaBHEHUE H30TEPMBI aaCcOPOLMU
['u66ca, ero aHaJIU3 U OTPAaHUYCHUS.

CmaunBaeMOCTh, KpaeBOW YIrojl CMauWBaHUS.
['uapodunsHOCTH u rupodoOHOCTS,
peryivpoBaHue cMauynBaeMocTu ajcopouueii [TAB.
Anresus, popmyina Jrompe.

HekoHTakTHOE B3aMMOAEUCTBUE KOHIAEHCHUPOBAHHBIX
(a3, MICHKH, TONIINHA, HATSHKESHUE M PACKIMHUBAIOIICS
JlaBJieHuEe. Y CTOMYMBOCTh IUIEHOK. MoleKymsipHas
COCTAaBJISIIOLIAs] PACKIMHUBAIOLIETO TABJICHHUS.

PI

JBoitHO# ANEKTPUIECCKUIN cioun (A20),
o0Opa3oBaHUe M CTPOEHHE, TOJIIMHA M MOTEHLUAI
TIOBEPXHOCTH. [Torennmanonpenenstonme "
uHAU(HEepeHTHBIE STEKTPOIUTHI.

Teopus nuddy3Horo cios, r3¢pdeKTuBHAS TONIIUHA,
BIIMSIHUE WOHHOM CHJIBI pacTBOpa M MOTEHIHA
OTIPEAEIISAIOINX JIEKTPOIUTOB.

Onektpuueckass emkocth JOC, mmoTHas dYacTh
JI2C, ypaBuenus IlltepHa. DneKTpOKUHETHYECKUA
MNOTEHLHUA.
DIIEKTPOKANMIIIIPHOCTb,
nmasaenne 1OC.

PaCKIIMHUBAIOMICC

ArperatuBHas yCTOMYHMBOCTh M B3aHMOJEHCTBHE
YacTUL], MOJIEKYJSIpHasT U JJIEKTPOCTaTHYECKasi
COCTaBIISIOIIHE.

JIB

[lepexon JlepsruHa, NOTEHIUAIbHbBIE
Kpurepun ycroitunBocTH.

KpUBBIE.

Crabunuszanust ¥ KoaryJasusl JUCTIEPCHBIX CUCTEM.
BbpoyHOBCKHIT MeXaHU3M KOAryJasiuu KOJUIOUIHBIX
pactBopoB. Kputndeckass KOHIEHTpanus, NpaBuia
BIIEKTPOIUTHOU KOAryJsiuH. Kpurepuu
YCTOWYMBOCTHU CYCIIEH3H.

Pl




No
pasznena
IUCLUTUINHBI

HaunmenoBanue TeMbl
Y KpaTKoe CoZiep KaHue 3aHSATUS

O0BeM,
aKaJ[.49achl

MunoBannonHas
dbopma

6

XaotnuHoe  (OpOoyHOBCKOE) U
JBIDKCHHUE YAaCTHII,
MHTCHCUBHOCTHU

peryisipHoe
CIEICTBUSL COMOCTaBUMOCTH
JIBYX BHUJIOB JIBIDKCHUS B
KOJUTOUTHBIX CHCTEMaX. CenyMeTaoOHHO-
mupy3uOHHOE  paBHOBECHME,  HOPMHPOBAaHHE
pacnpenenenus bonpimana, ycinoBre 00pa3oBaHUs
ocaJka.
DJIEKTPOKUHETHYECKUE
BIIEKTPOJIUTOB.

SABJICHUS, BJIMSIHUC

1

J

Kunernka koarynsuuu. @pakTtajibHas MOJEIb
SBOJIOIMM M KOHEYHOI'O COCTOSHHS B3BeceH,
KOAryJIsILUOHHOE CTPYKTYPUPOBAHHUE U PA3JAECICHUE
da3 mgucnepcHoi cucteMbl. KOHIIEHTpallMOHHBIC
npo(dUIN OCaJKOB.

KtCmMm

3axoH ['yka u 3akoH HbtoToHa. BsiskocTs. Teuenue.
HpIOTOHOBCKHME ¥ HEHBIOTOHOBCKHE JKHIKOCTH.
HbrO0TOHOBCKOE, THKCOTPOIIHOE M JUJIATAHTHOE
IIOBEICHUS JUCIEPCHBIX CHUCTEM IIPH TEUEHUH.
®opmyna HeroToHa u bpuHKMeEHa 11 BSI3KOCTH.

Tunsl CTPYKTYp MIOKOSI:
KOAaryJsiiMoHHas, mnepuoaudeckas. CTpyKTypHOE
COCTOSIHUE  JIUCIEPCHBIX CHUCTEM B  IIOTOKE.
VYpaBHEHUS CTPYKTYPHOTO COCTOSIHUSI U YPaBHEHHUS
peosorun LENOYEYHON CTPYKTYpBHI,
KOAryJSIIMOHHOM  CTPYKTYphl Ha OCHOBE €€
¢bpaktanbHOM ~ Mojenu WU MEePUOAMYECKOU

CTPYKTYPBHI.

meno4ycyHas,

KtCMm

Makpo W MHUKPOCOCTOSIHHE MOJUMEPHBIX LEMeH,
KOH(UTYpallMOHHAS JHTPONMHSI U BEPOATHOCTH
Pa3IMYHBIX MAaKpOCOCTOSIHUM, npuponaa
ANACTUYHOCTH MOJIUMEPOB.

Oco0EHHOCTH KMHETHKH PAaCTBOPEHUS TOJUMEPOB,
HaOyxaHHWe, BS3KOCTh  pPacTBOPOB,  BIIHSHHE
MOJISIPHOM MAaCCBI.

[Tonmuanexktponutel. Bnusaue pH cpeast Ha
MaKpOCOCTOSIHE MOJIEKYJ M CBOMCTBA PAacTBOPOB.
Crabunuzanus CyCeH3ui NoIudIeKTPOTUTaAMH.

PI

4.3. 3aHATHSA CEMUHAPCKOI0 THIA.

4.3.1. CemuHapbl, NPAKTHYECKHE 3aHSTHSI.

No
pasznena
IUCLIUTUINHBI

HauMmenoBanue TeMbl
U KPaTKOE COACpKaHUE 3aHATHUS

O0BeM,
aKaJ.4achbl

MaHoBanmoH-
Has Gopma




No

HaunmeHoBaHMEe TEMBI O0BemM, MNunoBanmon-
pasiera U KpaTKoe CoJIep KaHue 3aHsATUS aKaJl.yachl Has popma
JUCIUILTAHBI

1 I'eomerpuyeckue U peUenTypHbIE I[apaMeTphl 2 HNurepakTuBHOE

CyCIIeH3H JIEKTPOHHOE
nocobue
CldTsk*

2 Buasl  MEXMOJIEKYJISIPHBIX  B3aUMOJICHCTBUM. 2 KpCr
Pacuer cun Ban-pgep-Baasibca u BeIMYMHBI
KynoHnoBckoro B3aumMoieiicTBusI.

3 Kanunnspnoe mnonustue. Ero npumeHnenuwe s 2 T, KpCr
pacyeTa MOBEPXHOCTHOTO HATSKEHUSI.

4 JIBOMHOM 3JIEKTPUUYECKUH CIOM 2 HNuTepaktuBHOE
JNEKTPOHHOE
nocobue
CldTsk*

5 Teopus ycroitunBoctu JJIDO 1 HNuTepaktuBHOE
JNEKTPOHHOE
nocobue
CldTsk*

5 Pacuer B3aumMoaeWcCTBUS ~ MEXIy  YacTULIAMH 1 T, KpCt
pa3IU4HON GOPMBI U XUMHUYECKOUN MPUPOIBI. HNHuTtepakTuBHOE
DKCTpeMyMbl MMOTEHITMAILHON U CUIIOBOU (DYHKIIMH 3JIEKTPOHHOE
B3aUMOJICHCBUS YaCTHI] nocodue

CldTsk*

6 CemumeHTanoHHO-TU((HY3NOHHOE paBHOBECUE 1 WNHTepakTUBHOE
3JIEKTPOHHOE
nocobue
CldTsk*

6 Kunernka koarynsuuu 1 HNurtepakTuBHOE
AJIEKTPOHHOE
nocobue
CldTsk*

7 Peonorus TUKCOTPONHBIX CYyCIIEH3UMN. 1 HNurepakTuBHOE
[IpenenbHO  KOHIICHTPUPOBAHHBIE  JTUCIIEPCHBIE AJIEKTPOHHOE
CUCTEMBI. nocobue

CldTsk*

7 Peonornueckne wmoxenu. Pacuer mapamerpos 1 T, KpCt

PEOJIOTUYECKUX MOJEIIEN. OciMUIIUOHHAS

peomerpusi. Pader momymeir G' m G". Touxka
renxeo0pa3oBaHus
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No

asrena HaunmeHoBaHMEe TEMBI O0BemM, MNunoBanmon-
p U KpaTKOE COAEPKAHNE 3aHATUS aKaJ1.yachl Has popma
JUCLUTIINHBI
8 CpenHeuucieHHas, cpeaHeMaccoBas " 1 T, KpCt
CPEIHEBA3KOCTHAs MOJIEKYJISIpHAS Macca.
VYpasnenune Mapka-Kyna-XayBunka-Caxkypaabl.
8 OcMoTHYECKOE JIaBJICHUE PACTBOPOB IOJUMEPOB. 1 T, KpCr
ITapameTpsl paCTBOPUMOCTH.
4.3.2. 3anATHUsA J1a00PATOPHOTO THUIIA.
Ne
asena HaumenoBanue Tembl O6bvemM, |HMuHOBanmoHHas
p U KpaTKO€ COJIep KaHNE 3aHATUS aKaJl.yachl dopma
JUCIUTUTUHBI
1 AnicopOnust Ha TBEpJIOM aJICOPOCHTE 4 ji|
2 [ToBepxHOCTHOE HaTsDKeHHME W ancopouumst TTAB. 6 i
CrpykTypa U napaMeTpsl IOBEPXHOCTHOIO CIIOSI.
4 ITonmy4yeHnue KOUIONHBIX PACTBOPOB. 6 i
OneKTpoKMHEeTHYECKUE  siBIeHUs.  OmnpenencHue
AIIEKTPOKMHETUYECKOI0  MOTEHIMala  METOJOM
AIIEKTPO(POPETHUECKOTO OCAKIECHUS
6 CeanMeHTaAIIMOHHBIN aHaTN3 4 il
OneKTpoHHas MUKPOCKOTIHS JTUCTIEPCHBIX
MaTepHualoB
7 Peonorus JTUCIIEPCHBIX CHCTEM. Teuyenune 2 i
HBIOTOHOBCKUX HJIKOCTEH.
7 Peosnorus JIACTIEPCHBIX CHCTEM. Teuenue 2 |
HEHBIOTOHOBCKHUX KHUJIKOCTEN.
7 Tukcorponus. TecT Ha TUKCOTPOITHOCT. il
8 ®U3NKO-XUMHSI TOJIMMEPOB M HUX PacTBOPOB. i
OmnpeneneHue XapakTEPUCTUYECKONW BSI3KOCTH MU
MOJIEKYJISIPHOM MaccChl MOJIMMEPOB.
4.4. CamocTosiTe/ibHasi padoTa 00y4arOUIUXCS.
Ne
asena [Tepeuenb BOIpOCOB 1Jist O6mnewm, dopma
P CaMOCTOSITENIBHOTO U3yUEHUs akKaJ.4yachl KOHTPOJIA
JUCHUTITUHBI
1 Brustaue Temneparypsl Ha afacopOIuio 2 VYcTHbIN onpoc
2 O6aactu npumenenus [1AB 4 VCTHBIH ompoc
3 Kputnueckwuii 3aposiin 00pa3oBaHusi HOBOH (hazbl 4 VYeTHBIH onpoc
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Ne

asena IlepeueHp BONpoOCOB ISl O0newm, ®opma
P CaMOCTOSITENIbHOTO U3y4eHUs aKaJ[.uachl KOHTPOJIS
JUCIUTIAHBI

4 Crpoenne u (OpMyNnbl MHIEIUT KOJUIOWIHBIX 2 [TucbmMeHHbIM
pacTBOpoOB orpoc

4 Uucnennoe peuenne ypaBuenuit reopun JJ23C 4 [Ipocmotp
[repna. [Iporpamma “BET1396” daiina TaHHBIX

5 DNEKTPOIUTHAS KOATYJISIUS, TIUOTPOIIHBIE PSJIBL, 6 YcTHBI onpoc
HETPaBUJIbHBIE PSI/IbI KOATYJISIUN

5 Bnusinue monokeHusT IUIOCKOCTH — JIOKAIHU3alUH 4 [Tpocmotp
MOBEPXHOCTHOTO 3apsifla Ha YCTOMYHMBOCTH K daiina TaHHBIX
KOAryJISIIIUH 3JIEKTPOJIUTAMHU.

6 Yucnennoe MOJIETTUPOBAHHUE npouecca 2 [Tpocmotp daitna
YCTaHOBJICHHsI PABHOBECHOW KOHIIEHTPALIMU B I0JIE JaHHBIX
cun tsokectu. [Iporpamma “SDKinetic”

6 Yucnennoe MOJCIINPOBAHUE ABOJIIOLIMN 2 [Tpocmortp daitna
KOaryJIMpyOIIHUX KOJJIOUIHBIX cucteM. [Iporpamma JaHHBIX
“TINA1298”

7 YpaBHEHUE CTPYKTYPHOI'O COCTOSIHUS LIEOYEYHOU 2 ITucbMeHHBIi
CTPYKTYpBI OIIpoC

7 VYpaBHEHHE PEOTIOTUH NIEPUOINYECKOU CTPYKTYPHI. 4 ITucpMeHHbIH

onpoc

8 KoncranTsl (bopMyIib Kyna CBOOOJHO 6 ITpocmoTp daiina

COYJICHEHHOU MOJICKYJIBI ITOJIUMEPA

JaHHBIX

4.5. Tembl HHANBUAYAJIBHBIX 321aHUI
1. IIpakTH4ecKkue METOIbI ONPEAEICHUS YEIbHON OBEPXHOCTH.

NN DWW N

. Teopust BOT u ee npumeHeHue B COBpEMEHHOM 000PY/I0BaHHH.
. MeTozp! onpesiesieHne NOBEPXHOCTHOTO HATSKEHHUS.
. IlosydeHne KOJIJIOUIHBIX CUCTEM.

. CycneHsuuio.

. IIpsimMbie u 0OpaTHbBIE SMYIbcHH. KOHIIEHTPUPOBAaHHBIE SMYJIbCHH.
. A dy3noHHO-cEeTUMEHTAIIHIOHHOE PaBHOBECHE.

8. Buabl MeXMOJIEKYJIIPHOrO B3aUMOACHCTBUSA. PacyeT 3HEprum MeKMOJIEKYISIPHOTO
B3aUMOJEUCTBU.
9. Cunel Ban-nep-Baansca. Koncranta ['ammera. Pacuer koHcTanThl ['ammera.

10.

11

12.
13.
14.

15

16.
17.
18.
19.

MarsHuTHbIE JKUIKOCTH.

. Peonornsa MarauTHBIX JKUIKOCTEH.

3onb-rensb nepexod. Ero 3HaueHne B HayKe U TEXHUKE.
CoBpeMeHHas peomMeTpusl.

OCHWIISMOHHBIE METO/IBI B PEOJIOTHH.

. IloHsiTHE XKUAKOCTU U TBEPAOTO TENA B PEOJIOTUH.
PactBOpEI ¥ paciiaBbl IOJIUMEPOB.

da3oBoe, arperaTHOE U (PU3NYECKOE COCTOSTHHSI TOJIUMEPOB.
[ToBepXHOCTHO-aKTUBHBIE BeIlleCTBa. MHuIemI000pa3oBaHue.
biok-conmosmMeps! 1 UX CaMOOPTraHU3aLus B paCTBOPAX.
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5. [lepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJIs1 CAMOCTOATEIbHOM padoThl
o0y4aromuxcs Mo JUCIUIIHHE.

Metoanyeckue yKazaHus Al 00yJaroIuXxcs 10 OpraHu3aluyd CaMOCTOSATENIbHOM paboThI
[0 JUCHUIUIMHE, BKIIOYAs IepedYeHb TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYILIEro
KOHTpPOJISI 10 AMCLUUIUIMHE U TpeOOBaHUS K UX BBIMOJHEHUIO Pa3MEIIeHbl B 3JEKTPOHHOM
UH(POPMALMOHHO-00pa30BaTEIbHON cpene CHOoI'TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. @OoH/1 O1LIeHOYHBIX CPEACTB /1JIsl IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluM

IIpomesxyTouHas arrecTanus N0 AUCHUILUIMHE TPOBOIUTCS B (hOpMeE FK3aMeHa.

DK3aMeH [pelycMaTpuBaeT BBIOOPOUYHYIO IIPOBEPKY OCBOEHHS MPEIYyCMOTPEHHBIX
3JIEMEHTOB KommnereHuui. [Ipu cnadye sk3ameHa, CTyJEHT IOJIy4aeT TPU BONIpPOCA U3 MEPEUHs
BOIIPOCOB, BpeMsI IIOJrOTOBKHU CTYAEHTA K YCTHOMY OTBETY - A0 45 MuH.

IIpumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapuant Ne 1
1. Kiaccudukanust qucnepcHbix cucteM. KomtonHoe CoCTOsHIE BENIEeCTBa.
2. DIeKTpOKMHEeTHYecKHue siBIeHus. DekTpoocMoc. OcHOBBI Teopuu. [IpuMeHenmye.

3. Munennoo6pasyrolye MoBepXHOCTHO-aKTUBHEIE BellecTBa. Kputuueckas
KOHIIEHTpAIs MHLIEIIT000pazoBanus. CTpOCHHE MUIIEILIL.

PGSYJ'IBTaTI)I OCBOCHHUA JUCHUINIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, CCJIW IJId BCEX
9JICMCHTOB KOMHeTeHI_II/II\/'I AOCTHUTHYT HOpOI‘OBBIfI YPOBCHB OCBOCHUA KOMIICTCHIUU HA JAHHOM
9Tallc — OLCHKA «YAOBJICTBOPUTCIILHO) .

7. IlepeyeHb y4eOHBIX H3aHUH, HEOOXOAUMBIX /ISl OCBOCHHMS TUCHHMILIUHBI.
a) neyaTHble U31aAHUS:

1 bubuk, E.E. Komnouansie pactBopbsl u cycrnensuu. PykoBoactBo k neiictuto / E.E.
bubuk — Cankr-IlerepOypr: LIOIT "TIpodeccus", 2018. — 252¢.- ISBN978-5-91884-092-4.

2 bubuk, E.E. COopHuk 3ana4 nmo KomonaHoi xumuu: yueoHoe nocodue / E. E. bubuk;
CIIOI' TU(TY). Kadenpa pusuueckoit xumun. — Cankr-Ilerepoypr: CIIOI TU(TVY), 2019. — 57 c.

3 T'enppman, M.M. Komnouanas xumus / M.M. T'enspman, O.B. Kosanesuu, B.II.
FOctparoB. — Cankr-IlerepOypr; Mocksa; KpacHomap: Jlans, 2010. — 332 ¢. - ISBN 978-5-8114-
0478-0.

0) 3JIEKTPOHHBIE Y4eOHbIe M31aHus’;

1 bubuk, E.E. I'panynomerpusi: yuebHoe mnocodue / E.E. bubukx; MunucrepctBo
oOpazoBanusi u Hayku Poccuiickoit ®enepanuu, Cankr-IletepOyprckuii rocynapcTBEeHHBIN
TEXHOJIOTUYECKUN WHCTUTYT (TeXHUYecKui yHuBepcuteT), Kadenpa kommoungHoM Xumuu. —
Canxrt-Ilerepoypr, CIIGI' TU(TY), 2014. — 43 c. // CII6I' TU. DnextponHnas 6udimoreka. - URL:
https://technolog.bibliotech.ru (mara o6pamenus: 12.01.2021). - Pexum pgocryma: mns
3apeTUCTPHP. TTOTb30BaTENEH.

2 bubuk, E.E. COopHUK 33724 110 KOJUIOMAHON xuMuu : yueOHoe nocobue / E.E. bubuk;
MunucrepcTBo oOpa3oBanuss u Hayku Poccuiickorr @Depepanum, Cankr-IlerepOyprekuii
TOCYJapCTBEHHBIN TEXHOJOTHYECKMH WHCTUTYT (TexHuUueckud yHuBepcureT), Kadenpa
¢usnueckoirt xummu. — Cankr-Ilerepoypr, CIIGITU(TY), 2019. - 57 c. // CII6I'TH.

! Jlns mpomesxyTouHoi aTTecTarmy B opMe 3a4ETa — «3auET.
B T.4. n MeToan4eckue nocoous
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OnexktponHass Oubmmorexka. - URL: https://technolog.bibliotech.ru (mara oO6parienus:
12.01.2021). - Pexxum gocTyma: Uit 3aperucTpUp. MOIb30BaTENEH.

3 Owusuueckas u KowiouaHas xumus. [Ipaktukym: YuyeOHoe mocoOue st CTYACHTOB,
obyuarontuxcsi mo HamnpasieHuro 270800 - "CrpouTenbcTBO" MmO MNpOodUII0 MOATOTOBKH
"TIpon3BOJICTBO CTPOUTEIBHBIX MaTEpUANOB, u3aeanii u kouctpykuuii" / I1.M. Kpyrnskos, A.B.
Hymraea, H.I'. BunkoBa, H.B. Komesa. - Cankt-IlerepOypr [u ap.]: Jlans, 2021. - 208 c. ISBN
978-5-8114-1376-8 : // Jlamp : DIEKTpOHHO-OMONMOTewHas cuctema. - URL:
https://e.lanbook.com (mgaTta o6pamenus: 01.04.2021). - Pexxum goctyna: 1o moJmucKe.

4 3onp-reiab TEXHOJOTUS MMKPO- U HAaHOKOMIIO3UTOB : YueOHOe mocobue 1Jisi BY30B IO
HanpasieHusaM mnoarotoku 210100 - "DOnexkrpoHuka u HaHORJIEKTpoHWKa" u 222900 -
"HanorexHomorun M MHKpocuctemHas TtexHuka' / B.A. Momnukos, FO.M. Taupos, T.B.
XamoBa, O.A. unoga; ITox penakumeit O.A. Ilumosoit. - Cankr-IlerepOypr [u ap.]: Jlanb,
2021. - 304 c.: - ISBN 978-5-8114-1417-8 // Jlaub : 3MeKTpOHHO-OMOIMOTEYHAS] CHCTEMA. -
URL: https://e.lanbook.com (mara obpamenus: 01.04.2021). - Pexxum nocTymna: mo mojamnucke.

5 ®puppuxcoepr, 1.A. Kypc xomnoumnoit xumuu: YueOnuk / J[.A. ®@puapuxcbepr. -
Cankr-IlerepOypr [u ap.]: Jlamp, 2021. - 416 c. - ISBN 978-5-8114-1070-5 // Jlausp :
JIEKTPOHHO-OMOMoTewHass cuctema. - URL: https://e.lanbook.com (mara oOpameHus:
31.03.2021). - PexxuM mocTyra: 1Mo MoIImHuCKe.

6 KymbikoB, P.M. ®usnveckas u koonaHas xumus: Y4yeOHoe nmocooue / P.M. KyMbIkoB,
A.B. Uttues. - Cankr-IletepOypr [u ap.]: Jlans, 2021. - 236 c. - ISBN 978-5-8114-7414-1 //
Jlanb : anexTpoHHO-OMOMMoOTeyHas cucrema. - URL: https://e.lanbook.com (mara oOparmeHus:
22.01.2021). - Pesxum qoCTyIa: 1O MOAMUCKE.

8. IlepeyeHb JIEKTPOHHBIX 00Pa30BaTeIbHBIX PECYPCOB, HEOOXOAUMBIX /1J151 OCBOEHHS
AUCIHHUIIMHBI.
y4eOHBIH IIJ1aH, PIII U y4eOHO-METOINUECKHe MaTepHaIbL:
http://media.technolog.edu.ru
3JIEKTPOHHO-OUOINOTEUHbIE CUCTEMBI:
«DNeKTPOHHBIN ynTaIbHbIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;
C KOMIBIOTEPOB UHCTUTYTA OTKPBIT JOCTYII K:
www.elibrary.ru - eLIBRARY - HayuyHas 3JeKTpOHHas OMOIHMOTEKa MEePHOIUYCCKUX
W3JaHUM;
http://e.lanbook.com - DnekTpoHHO-OMOIMOTEYHAsT CcHCTeMa HU3aTeNbeTBa «JIaHbY,
KOJUTICKIIUU «XUMUs» (KHUTH H3AaTenbCeTB «Jlaub», «bunom», «HOT»), «HaHoTexHOIOTHIY
(xaurn u3natenscTBa «buHom. Jlabopatopust 3HaHHIT);
www.consultant.ru - Kouncynpsrantlnroc - 6a3a 3akoHOAATENBHBIX TOKYMEHTOB 10 PD u
Cankr-IlerepOypry;
Www.scopus.com - baza nmaHHBIX pedepaToB W IUTHUPOBAHUS Scopus H3IaTenbCTBa
Elsevier;
http://webofknowledge.com - VYuuBepcanpHas pedeparuBHas 0a3a JaHHBIX HayYHBIX
nyonukanuit Web of Science komnanuu Thomson Reuters;
http://iopscience.iop.org/journals?type=archive, http://iopscience.iop.org/page/subjects -
UznatensctBo IOP (Benukobpurtanus);
www.oxfordjournals.org - ApxuB HaY4HbIX KYpHAJIOB U3JaTeIbCTBA
OxfordUniversityPress;
http://www.sciencemag.org/ - ITomHoTekcToBBId AocTynm K kypHary Science (The
American Association for the Advancement of Science (AAAS));
http://www.nature.com — Jloctyn k »xypuany Nature (Nature Publishing Group);
http://pubs.acs.org - Jloctyn k koutekuuu kypHajioB Core + m3maTennCcTBa American
Chemical Society;
http://journals.cambridge.org - TIOJHOTEKCTOBBIA MOCTYI K KOJUICKIIMH >KYPHAJIOB
Cambridge University Press.
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9. MeToauyeckue yKa3aHusi JAJs 00y4aOIIUXCS M0 OCBOCHUI0 TUCIHUILINHBI.

Bce Bunpl 3ansaTuii no aucuurinie «KoimonaHas XUMUsD TPOBOISTCS B COOTBETCTBUH C
TpeboBanusmMu cienyromux CTII:

CTII CII6I'TU 040-02. KC VYKJB. Buasl yueOHbIX 3aHatuil. Jleknus. OOmme
TpeOOBaHUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueoHbIx 3ansTuii. JlJabopaTopHbIe 3aHSITHS.
OO6mue TpeboBaHMs K OPraHu3aly U MPOBEACHHUIO.

CTO CIIoI'TA 018-2014. KC VYKIB. Bunpl ydeOHbix 3aHatuil. CeMUHapBl H
npakTudeckue 3ansatus. O0mue TpeOoBaHus K OpraHu3aliy U MPOBEIACHHUIO.

CTII CII6GI'TH 048-2009. KC YKB/I. Bunbl y4ueOHbIX 3aHsTHH. CamMOCTOATEIbHAS
TUTaHupyeMast paboTa CTyICHTOB.

CTO CIIoI'TU(TY) 016-2015. Tlopsimox opraHu3alldd W IPOBEACHHS 3a4€TOB H
sk3ameHoB./ CIIOGI' TU(TVY).- Been. ¢ 01.06.2015. - CII6.: CIIGI' TU(TY), 2015.- 45 c. Obume
TpeOOBaHUS K OpraHU3aIlK U TPOBEICHUIO.

CTIT CII6I'THU 047-2008 KC VYKIB. Cucrema cranmaptoB O€30MacCHOCTH Tpya.
Opranuzanus o0OydeHHs CTyIEHTOB O0€30MacHOCTH TpyAa TMpH TMPOBEACHUU YUCOHBIX
1abopaTOPHBIX padoT.

[InanupoBaHue BpeMeHHU, HEOOXOAMMOIO Ha W3Yy4YeHHE MAAHHOW AMCLUMILIUHBI, JIy4Ile
BCEro OCYIIECTBISITH HAa BECh CEMECTp, MPEIycMAaTpUBasi MPHU STOM PETYISIPHOE MOBTOPEHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMHU yCIIOBHSIMH TIPABHJILHOW OpPraHU3aliy y4eOHOTro IMporecca JUisi CTYACHTOB
SABIISETCS:

NNaHOBOCTb B OpPraHn3auun yyebHon paboTsbl;

MOCTOAHHbIA CAMOKOHTPO/b.

Ha 3aHATHS CTYICHT OJIKEH MPUXOUTh, UMEsl 3HAHUS 110 YK€ U3YICHHOMY MaTepuay.

10. Iepeuyennb HHGOPMAIMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMbIX MPH OCYIIECTBIECHUH
00pa30BaTeIbLHOTO MPoIlecca 1Mo JUCIUTLINHE.

10.1. UudopManuoOHHBIE TEXHOJTOTHH.

B yue6HOM mpomecce MO JaHHOW JUCHMILIMHE IPEIyCMOTPEHO HCIOJIb30BAHUE
MH(OPMALIMOHHBIX TEXHOJIOTH:

YTEHHE JIEKIUI C NCIIOJIb30BAHUEM CIIANI-TIPE3CHTALINN;

B3auMoOIeicTBUE ¢ oOydarorumucs mocpencrsom DMOC.

10.2. IIporpamMHoe o0ecnevyeHue.

WindowsXPStarterEdition. (CocynapctBennbiii koHTpakT Ne 24 ot 14.09.2007, cpok
JIEHCTBUSI — OECCPOUHO),

MicrosoftOffice (MicrosoftExcel): Office 2007 RussianOLPNLAE (I"ocynapcTBeHHBII
KOHTpakT Ne 24 ot 14.09.2007, cpok neiictBusi — Geccpouno), OfficeStd 2013 Rus OLP NL
(Kontpaxkt Ne 02(03)15 ot 15.01.2015, cpok netictBus -20 ner),

LibreOffice (oTkpbiTas nutieH3us).

10.3. ba3bl JaHHBIX U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMBI.

1. http://prometeus.nse.ru — 6aza I'TTHTE CO PAH.

2. http://borovic.ru- 6a3a nmarearos Poccun.

3. http://1.fips.ru/wps/portal/Register - denepanbHbIif HHCTUTYT TPOMBIILICHHORK
COOCTBEHHOCTH

4. http://google/com/patent- 6a3a marentos CIIIA.

5. http://freepatentsonline.com- 6a3a marentos CIIIA.
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6. http://patentmatie.com/welcome - 6a3a mareatos CIIIA.

7. http://patika.ru/Epasenet_patentnie_poisk.html - esponeiickas 6a3a maTeHTOB.

8. http://gost-load.ru- 6aza 'OCTos.

9. http://worlddofaut.ru/index.php - 6aza 'OCTos.

10. http://elibrary.ru — Poccuiickast morckoBasi CHCTEMa HAy4YHbBIX MyOJINKAIIUH.

11. http://springer.com — aHII0S3bIYHAS TIOUCKOBAst CHCTEMA HAYYHBIX TYOIHKAIHIA.

12. http://dissforall.com — 6a3a quccepranuii.

13. http://diss.rsl.ru — 6a3a aucceprarmii.

14. http://webbook.nist.gov/chemistry - NIST Standard Reference Database.

15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a criekTpOB XUMHYECKUX COCTUHEHHUIA.
16. HoBblii cripaBOYHHMK XUMHKKa 1 TexHoJora http://chemanalitica.com/book/novyy spavochnik

11. MaTepuaIbHO-TeXHUYECKOE 00ecnedeHre 0CBOCHH JUCIUIIJIMHBI B X0/1€ peain3anun
o0pa3oBaTe/IbHON MPOrPaMMBbI.

Jlns mpoBeneHUs 3aHATUI B MHTEPAKTUBHOW (hopMe, YTEHHMS JIKIUI B BHJIE NPE3CHTAIINH,
ACMOHCTpal BUACO MAaTCPHUAIIOB UCIIOJIB3YCTCA MYJ'IBTI/IMGIII/If/'IHaSI TCXHHUKA.

Jns mpoBeneHMsT MPAKTUYECKUX 3aHATHH HCHONB3YIOT KOMIBIOTEPHBIM KJlace ¢
NEpCOHAJIbHBIMU KOMIIBIOTCpaAMH, UMCIOIIIMMU BBIXO/] B I/IHTepHCT.

Tpu naboparopuu (mwromansio 170 M%), JIaGopaTopun OCHAIIEHB! KOMIUIEKTHBIM THIIOBBIM
XUMHYECKHMM oOopynoBanueM (Becsl BJIP, TepmocTarbl, UEHTpUPYTH, AUCTHILISATOPEI,
MarHUTHbIC MEINAIKHA, WCTOYHUKU IUTAHUS W [1p.), OPUTHHAIGHBIMH YCTaHOBKAMH H
npubopamu. [{nst mpoBeneHus 1abOpaToOpHbIX paboT HCMoNb3yoTcss peomeTp Anton Paar
PHYSICAMCR 302.

12. Oco6eHHOCTH OCBOEHHUS AMCHUILINHBI MHBAJIMIAMH H JIMI[AMU € OTPAHHYEHHBIMH
BO3MO’KHOCTSIMH 3/10POBbSI.

JUis WHBaNIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSAMH Yy4yeOHbBIE MpOLEcC
OCYILECTBIIsIETCST B COOTBETCTBHM ¢ [lososkeHHMeM 00 opraHM3aluu y4eOHOro Iporecca s
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yTBEPXKACHHBIM pekTopoM 28.08.2014.
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TIpunoxenue Ne 1
K paboueli mporpaMme JTUCIUILTHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOUYHOI aTTecTaluu 1o

aucuuiuinie «KoajiouaHasa XuMush)

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

MNunekc
8 Conepxanue® Aran popmuposanus’
KOMIICTCHIINHU
OIIK | CrocoGeH pemrath 3ama4n mpodeccuoHaIbHOM MIPOMEKYTOUYHBIH
-1 NesITeIbHOCTH, TPUMEHSS

METOJIbI MOJICTTMPOBAHHMS, MATEMAaTHUECKOTO aHAIIN3a,
€CTECTBCHHOHAYYHBIC U
00IIenH)KeHEPHbIEC 3HAHUS"

39KupHBIM MIPHPTOM BBHIICIACTCS TA YACTh KOMICTCHIMH, KOTOPas (POPMHPYETCS B XOJE HM3YdCHHs NAHHOM
JUCLUILIMHBI (€CIIM KOMITETEHIUSI OCBAaUBACTCS ITOJIHOCTBIO, TO ()ParMEHTHI HE BBIACISIOTCS).

* Jran (dopMupoBaHus KoMmrereHIuu BeiOupaercst mo 1.2 PITJ] m yueOHOMy muaHy (HayanbHBI — €CJM HET
NPE/ALIECTBYIOIUX JUCHUIUIMH, WTOTOBBIH — €CIM HET IOCHEeIYIOWMX IUCUUILIMH (WIM KOMIIETCHLUS He
¢opmupyercst B xoze npaktiky i ['MA), IpoMeXyTOUHBIH - BCE JpyTHe)
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2. Iloka3areyu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINIi Ha PA3JTUYHBIX 3Tanmax ux (l)OpMHpOBaHI/Iﬂ, IIKaJ1a OMCHUBaHUA

Kon u naumenoBanue [Nokazarenu chopMHUpOBaHHOCTH Kputepuit VYpoBHH CHOPMHUPOBAHHOCTH
HHANKATOpa JOCTHKCHUA (I[CCI(pI/IHTOpI:I) OLCHUBAHUA (OHI/IcaHI/Ie BBIPA’)KCHHOCTH ILGCKpI/IHTOpOB)
KOMIICTCHIMH «YOOBJIETBOPUTCIIHLHOY «XOPpOIIO» «OTIHUYHO)
(TmoporoBEIit (cpemumit) (BBICOKHI)
MOXET IIEPEYNCIINTD 3HACT U MOXKCT ITOSICHUTH na€T UCYEPIIBIBAIOIIICE
OIIK-1.13 I[aeT onpejaejeHue OTBeThI HA BOIIPOCHI HEKOTOPLIC OCHOBHBIC (I)I/IBHKO-XPIMI/I‘JCCKHP'I OIIpEACIICHUEC U

IIpuMeHeHue 3HaHUI B
obmacTu
MHKPOTe€TEpOTreHHBIX
CUCTEM ISl PELICHUS
3aJ1a4 CO3JaHM HOBBIX
HaHOMAaTEPHUATIOB U
HAHOTEXHOJIOT UM

(hyHIaMEHTATBHBIX TIOHATHHA U
3aKOHOB OCHOBHBIX Pa3/eioB
KOJIJIOUIHOW XUMUU

29-33
57-62

(byH1aMeHTaIbHbIE
MIOHSATHSI OCHOBHBIX
Pa3enoB KOJJIOUIHOM
XMMHH, 3HAET TOJIBKO
HEKOTOPbIE 3aKOHBI
KOJUIOUIHOU XUMUH

CMBICI
(hyHIaMEHTATBHBIX
MOHSITUN OCHOBHBIX
Ppa3aenoB KOJIOUIHON
XUMHH, 3HAET OOJIBIIYIO
4acTh OCHOBHBIX 3aKOHOB
KOJUIOMJIHON XUMHUU

JEMOHCTPUPYET
MMOHUMaHue PUZHUKO-
XUMUYECKOH CyTH
(yHIaMEHTATBHBIX
MOHATUM OCHOBHBIX
pa3ienoB KOJJIOUTHOM
XUMUH, 3HAET BCE
OCHOBHBIE 3aKOHBI
KOJIJIOWTHON XMMHH,
M3y4aroIuecs B
paMKax JUCITUTUTHHEI,
Y TIOHUMAET UX CYTh
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O0BbsicHsIET, KaK KOPPEKTHO
IPUMEHSTh (yHAaMEHTaIbHbIE
MOHATHS KOJJIOUAHON XUMUH IS
OINMCaHUS TOBEPXHOCTHBIX
SIBIICHU, OIIMCHIBATh U
HUHTEPIPETHPOBATH PE3YJIBTATHI
HCCIEIOBaHUN B paMKaxX 3aKOHOB
KOJUTOUJTHOW XMUMHHU

OTBeTHI Ha BONPOCHI
34-37
49-56

MIOHUMAET KaKue
MOHSITHS OTHOCSTCS K
obnactu
MIOBEPXHOCTHBIX
SIBJICHU, yMEET
OTMCHIBATh U
HMHTEPIPETUPOBATH
pe3yabTaThl
WCCJIEIOBAHUH B paMKax
3aKOHOB KOJIJIOUJTHOM
XUMHUU TOJIBKO B
npeJenax
MpeaAOCTABJICHHBIX
pomnucen

MOJKET COIIOCTABUTH
KaXIOMYy SBJICHUIO U3

obactu MMOBCPXHOCTHBIX

SIBIICHUI
COOTBETCTBYIOIIIHE
(hyHIaMeHTabHBIC
MOHSTHS, C ITIOMOILBIO
KOTOPBIX OHO MOYKET
OBIThH OITUCAHO, YMEET
JaTh OOBSCHEHUS U
MIPaBUIIEHO OMHCATh U
HUHTEPIPETUPOBATD
pe3yybTaThl

HCCIIEAOBAHUM B paMKax

3aKOHOB KOJUIOMIHOU
XUMHUHA

CaMOCTOSTENIHHO
BBIOMpaeT crocod
OTIHCaHUS Pe3yIbTaThI
HCCIIEJOBAHNUM 1
BCECTOPOHHE UX
WHTEPIPETUPYET,
WCTIONB3YS 3HAHHE
3aKOHOB KOJIJIOMIHOM
XUMHUU

IIpuMmeHsieT 3aKOHBL,
CBSI3BIBAIOIINE MEXTY COOOH
(hyHIaMeHTATLHBIC TTOHATHUS
KOJUTOWTHOW XUMHH U TIPUEMBI
peIICHUA TUIIOBBIX 3aaa4
KOJIJIOUTHOM XUMHU C
WCTIOJIb30BAaHNEM U3BECTHBIX
3aKOHOB

OTBETHI Ha BOMPOCHI
38-43
44-48

HaMKMCcaHhe OTYeTa
110 J1a0OPaTOPHBIM
pabotam

MOKET HpI/IMCHI/ITI)
HEKOTOpBIE 3aKOHBI,
CBSI3BIBAIOILINE MEXKIY
coboit
byHIaMeHTaIbHbIE
MOHATHUSA KOJUIOUIHOU
XHUMHH, BIIaJCCT
pUEeMaMH PEIICHHUS
AIIEMEHTAPHBIX 33/1a4,
pelieHre KOTOPBIX
OCHOBAHO Ha MPSMOM
NPUMEHCHHH W3BECTHBIX

hopmysn

yMeeT NPaBIWIbHO
MPUMEHUTD 3aKOHBI,
CBS3BIBAIOIIAE MEXIY
coboit
(byH1aMeHTaIbHBIE
MOHATHUS KOJUIOUIHOM
XUMHWU, OJIA peH_IeHI/ISI
[IOCTAaBJIIEHHOMU 3a/1a4H,

MOIXKET pellaTh TUIIOBBIC

3a7a4M KOJJIOMTHOM
XUMHUHU C
HCITOJIb30BaHUEM
OCHOBHBIX 3aKOHOB

CaMOCTOSTEIILHO
MIPaBUIILHO BEIOWPAET
Y IPUMEHUTH 3aKOHBI,
CBSI3BIBAIOIINE MEXKILY
coboit
(dhyHIaMeHTaTbHbIE
HOHATHUS KOJUIOUTHON
XUMHH, JIJIS1 pEIIeHUS
IIOCTaBJIEHHOM 3a1a4uu

OIIK-1.14
Br16op 1 ncnonb3oBaHue
METO/IOB HCCIIeIOBAaHHS
KOJUUJIOUJIHBIX CUCTEM JIJISI
N3YUYCHHUA U CO3JaHUA
HOBBIX (DYHKIIMOHAJIBHBIX
MaTepHajoB

Ilepeuncasier METONNKH
HCCIICA0BaHW ITOBEPXHOCTHBIX
CBOMCTB U JMCIIEPCHOTO
COCTOSIHHS BEILECTBA

OTBeTHI Ha BOIPOCHI
4-8

CIOCOOEH TOJIBKO
MEPEYUCIIUTH OCHOBHBIE
METOJIUKU
WCCIIETOBAaHUSA
IOBEPXHOCTHBIX
CBOICTB U AUCIIEPCHOTO
COCTOSTHUSI BELLIECTBA

3HaCT NEPEYCHb METOI0B

AT U3YUCHUS KaKA0T 0
KOHKPETHOT'O CBOﬁCTBa,
CBsA3aHHOTO C
IMOBEPXHOCTHBIM HJIN
BBICOKOAUCTICPCHBIM
COCTOsIHHMEM BCIICCTBA

HCUEPIIBIBAIOIIE 3HAET
METOIAUKU IS
H3y4YEHUS BCEX
OCHOBHBIX CBOMCTB,
CBSI3aHHBIX C
IMOBEPXHOCTHBIM WJIN
BBICOKOJIUCIIEPCHBIM
COCTOSIHUEM BENIECTBA

MOXKET JaTb TOJBKO

IIOHUMAcCT, KaK

MMOHUMACT CYITHOCTDb
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IMosicHsieT, KakuM 00pazoM
OTIPEICIISIOTCS. OCHOBHBIC
XapaKTEPUCTUKH KOJUTOUTHBIX
cucTeM

OTBeTHI Ha BOIPOCHI
1-3,9,10

HaITUCaHHUE OTYETA
T10 JTaOOPaTOPHBIM
pabotam

dhopmabHOE
OTIpeIeNICHUE OCHOBHBIX
XapaKTEPUCTUK
KOJIJIOUJTHBIX CUCTEM

MPaBUILHO BEIOPATH
METOJT JIJIst
OTpeACICHUSIOCHOBHBIX
XapaKTePUCTUK
KOJIIOWIHBIX CUCTEM

METOOB OIPEICICHUS
OCHOBHBIX
XapaKTEPUCTUK
KOJUIOMIHBIX CUCTEM U
3HACT aJITOPUTM HX
MPUMEHCHUS

IMoka3biBaeT
OKCIICPUMCHTAJIbHBIC IIPUCMbI
paboThI C KOJJIOMIHBIMU
CUCTEMaMU

OTBeTHI Ha BOIPOCHI
11-14

HanHMcaHue OT4eTa
10 1ab0PaTOPHBIM
pabortam

HMMeeT 3a4aTOYHbIC
HaBBIKU
SKCIIEPUMEHTAIILHON
paboThI

CHOCOOCH MPaBUIIBHO
BBITIOJIHUTD
IKCIIEPUMEHTATbHBIC
PpaboThI ¢ KOJIOUIHBIMHU
CHCTEMaMH 110
MPEeI0CTaBICHHBIM
MPOTTUCSIM

CIIOCOOEH HAWUTH
ornucanue TpedyeMoro
SKCIIEPHMEHTA B
JIUTEPATYPHBIX
NCTOYHUKAX U
CaMOCTOATEIBLHO
BBINIOJIHUTD
3KCHCpI/IMeHTaﬂbHBIC
paboThI ¢
KOJUIOMIHBIMH
cucTeMaMu

OIIK-1.15
MoaenupoBaHue u
aHaJN3 SIBJICHUH U
MIPOIECCOB, XapaKTePHBIX
JUIS MUKPOTETEPOTCHHBIX
CHCTEM

Jaer onpeaesieHue OCHOBHBIX
3aKOHOB KOJUIOMIHOW XUMHUHU

OTBeTHI Ha BOIIPOCHI
57-62

3HACT TOJBKO
HEKOTOPbIC 3aKOHBbI
KOHHOHHHOﬁ XUMHHA

3HAET OOJBLIYIO YaCTh
OCHOBHBIX 3aKOHOB
KOJUIOMTHOW XHUMHHU

3HAET BCE OCHOBHEIC
3aKOHBI KOJIJIOMIHOM
XUMHH, U3yYaIOIIHecs
B paMKax
JACHUIUIMHEI, 1
MMOHUMAET UX CYTh

IlosicHs1eT, KaK OMMCHIBATH U
HWHTEPIPETUPOBATH PE3YJIHTATHI
HCCIEAOBAHUM B paMKaX 3aKOHOB
KOJIJIOUJTHOW XUMUH

OTBeTHI Ha BOMIPOCHI
49-56

HAlMCaHUE OTYETA
10 J1a0OPaTOPHBIM
paboram

yMEET ONHCHIBATh U
MHTEPIPETUPOBATD
pe3yabTaThl
WCCJIEJOBAHNH B paMKax
3aKOHOB KOJUIOMJAHOMN
XHMHH TOIBKO B
npezenax
MIPEIOCTAaBIEHHBIX
MpOIHCEN

yMeeT 1aTh O0BACHEHHUS
Y IPABUWJIBHO ONKCATh U
HHTEPIPETUPOBATH
pe3yJIbTaThI
UCCJEeI0BaHUN B paMKax
3aKOHOB KOJUIOMTHON
XUMHUHU

CaMOCTOSITEITBHO
BEIOHpaeT crocod
OIIMCAHUS Pe3yJbTaThI
WCCIIEJOBAHNIN 1
BCECTOPOHHE MX
WHTEPIPETUPYET,
WCTIOJNB3Ys 3HAHNE
3aKOHOB KOJUIOMTHON
XUMHA

JleMOHCTpHpYeT IpreMBI
pelIeHHs TUIOBBIX 33734

OTBeTHI Ha BOIIPOCHI
44-48

BJIaACCT NIpUE€MaMun
pEeUICHUA JIEMCHTAPHBIX
3a7a4, pCIICHUC

MOXET pemaTL TUIIOBBIC
3aJ1a4M KOJUIOUIHOU
XHUMHHU C

CaMOCTOSITETBHO
OTIpE/IETISIET CIIOCO0
peueHus 3aaay
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KOJIJIOUIHOM XUMHUH C
HUCHOJIb30BAaHUEM U3BECTHBIX
3aKOHOB

KOTOPBIX OCHOBaHO Ha
NPSIMOM NPUMEHEHUH
W3BECTHBIX GOpMYIT

HCIIOJIB30BaHUCM
OCHOBHBIX 3aKOHOB

KOJIJIOUIHOUW XUMHUU C
HUCHOIb30BaHUEM
U3BECTHBIX 3aKOHOB

[Ixana onenuanus coorserctyer CTO CIIGI TU(TY):

[To nucuuIUIMHE MPOMEXYTOUYHAs aTTECTAlUs MPOBOIUTCS B (opMe dK3aMeHa,

«KYyHOOBJICTBOPUTCIBHOY, ((Hey,Z[OBJ'IeTBopI/ITCJ'IBHO») .

[IKajxa ONEHUBAHUS — OayuibHast (COTIMYHOY, «XOPOIIOY,
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3. TunoBble KOHTPOJIbHBIE 32/IaHNS VIS IPOBEACHHUS IPOMEKYTOYHOM aTTeCTAHI

Bonpocskl 11 OLleHKH 3HAHUI, YMEHHMH U HABBIKOB, CGOPMHPOBAHHBIX Yy CTYJAE€HTA
no komnerenuun OIK-1:
1. CraGunu3anus TMCHepCHBIX CUCTEM MOJTUMEpPaMHU.
2. Kuneruka koarynsiun. beictpas u meqnennas koarymsanus. O6patumast 1 HeoOpaTumast
KOaryJisiius.
3. Ilomydenue TucepcHBIX cucteM apooienueM. JddekT aacopOIMOHHOTO MOHKEHUS
npoyHocTu. Ero oobsacHenue.
4. Ilony4yeHue QUCHEPCHBIX CUCTEM ITyTEM KOHJIEHCALUU. |'OMOreHHast 1 rereporeHHas
KOHJICHCALUS.
5. MoneKkyJIIpHO-KMHETUYECKHE CBOMCTBA IUCIEPCHBIX CUCTEM.
6. bpoyHoBckoe nBuxkeHue u ceauMmenTtanusa. CequmeHTannoHHo-1uGy3nOHHOE paBHOBECHE B
JUCIIEPCHBIX CUCTEMAX.
7. OnTHdeckue CBOMCTBA IUCIIEPCHBIX CUCTEM. SIBIIEHHE paccesHus CBETa.
8. Knaccudukanum moBepxHOCTHO-akTUBHBIX BeniecTB (ITAB). [IpuMenenue B TeXHUKE.
9. Muriennoob6pa3zyrolire moBepXHOCTHO-aKTUBHBIE BelllecTBa. Kputnueckas KOHIIEHTpAIHs
mMuIemuooopazoBanusi. CTpoeHHE MUIIEILIL.
10. ComroOnnu3anus B pacTBOpax MOBEPXHOCTHO-aKTUBHBIX BemiecTB ([IAB), 3Hauenue B
npupojie u Texuuke. Motouee netictsue [1AB.
11. Omynbcus. Knaccuduxauuu smynscuil. [Ipumenenne smynbcuit.
12. Crabunu3zanus u paspyiieHue smynbenii. O0pamnienne $has smynbenid. 'mapoduinbpHO-
munobuiabHeA 6ananc (I'JIB).
13. Ilensl. Meronbl nonyyeHus u crabunnzannu nel. [I[pumeHenue nex.
14. Aspo3zonu. Knaccudukanus asposoneit. CBoicTBa, yCTOMUHUBOCTD, pa3pylIeHUE aspo30JIeH.
15. TTapameTpbl HANPSKEHHOTO COCTOSHUS AUCTIEPCHBIX CUCTEM: HalpsbKeHue, nedopmanius,
ckopocTh aedopMmaiu. 3akoH ['yka. 3akoH BHyTpeHHero TpeHus: Hetorona.OCHOBHBIE
peoJIornYecKue BEIMYMHBI, XapaKTEepU3YIOlue MOBEICHUE MaTepHralla o]l Harpy3Koil.
16. TedyeHnue B MWINHAPUYECKOM KaHaie (KalWUIIPEe) HhIOTOHOBCKUX M HEHbIOTOHOBCKHX
KOJUJIOMJIHBIX PacCTBOPOB.
17. Bsi3kocTh pa30aBiIE€HHBIX, arperaTUBHO YCTOWYMBBIX JUCIIEPCHBIX CHCTEM. Y CIIOBHS
PUMEHUMOCTH YpaBHEHMs DIHIITEHHA.
18. CTpykTyprpoBaHHEe JUCIIEPCHBIX CUCTEM. DaKTOpBI, ONPEAEIAIOINE UX CTPYKTYpy. ['enu u
ctynHu. CuHepesuc.
19. Peonornueckuie KpuBbl€ TEUEHHS IUIACTUYHBIX JUCIIEPCHBIX MaTEpUaAJIOB. Y paBHEHUE
IIIseqoBa-buurama.
20. CTpykTypa 1 0COOEHHOCTH T€UEHHs 00PATUMO KOAryIUPYIOIIUX TUCTIEPCHBIX CHCTEM.
Tukcorponus. Peomornueckue KpuBsbIe.
21. CtpykTypa 1 0COOEHHOCTH T€USHHsI BHICOKOKOHLIEHTPUPOBAHHBIX CyCHeH3MH. Jlunarancus.
Peonornyeckne kpuBbIe.
22. BuyTpeHHee BpalleHHe U THOKOCTh MOJIMMEPHBIX MOJIeKyll. OCOOEHHOCTH UX TETJIOBOTO
nerxeHus. Kondopmanronnas sHTponus.
23. Ocobble pu3HKO-MEeXaHHUECKHUe CBOMCTBa monuMepoB. CTekiioo0pa3Hoe,
BBICOKOAJIACTUYECKOE U BA3ZKOTEKYUYE€e COCTOSHUS ITOJIMMEPOB.
24. Ilpupoja pacTBOpOB NOJUMEPOB, CXOACTBO U Pa3IN4Us ¢ KOJUIOMIHBIMHA PaCTBOPaMH.
25. OcobenHoctu pactBopeHus nonumepos. Habyxanue nonumepos. TepMoanHaMuyeckue
OCHOBBI PaCTBOPEHUS IIOJUMEPOB.
26. [TonmmanekTponuThl, (aKTOPHI, BIUSIONINE HA CBOMCTBA PACTBOPOB MOJUAJICKTPOIUTOB.
[TpyMeHeHNEe NOINAIEKTPOINUTOB.
27. Pa3mepsl KOJUTOUIHBIX YacTUIl U pa3MepHble d3¢dexTrl. [TonaTue o TexHomoruu
HU3KOPAa3MEPHBIX CUCTEM (HAHOTEXHOJIOTHUH).
28. [TonsiTie 0 ppakTadbHBIX CTPYKTYpaxX. Y paBHCHHE COCTOSIHUS U PEOJIOTUYECKHUE YPABHEHUS

(bpakTaabHBIX CTPYKTYP.
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29. Knaccuduxanuu aucnepcHsix cucteM. Komtonanoe cocTosiHue BEIECTBa.

30. ITonsTue 0 MOBEPXHOCTHOM cioe. ['eoMeTpuyeckue napaMeTpsl MOBEPXHOCTH.
TepmoanHaMudeckue GyHKIIMA TOBEPXHOCTHOTO CJIOSL.

31. IToBepxHOCTHOE M MeX(a3HOE HATsHKEHUEe. BiusHue npupoibl ¢as Ha HaTsHKeHue. MeTo bl
OIpe/IeNICHUs] IOBEPXHOCTHOI'O HATSKEHUSI.

32. AacopO1ust Ha TpaHUIle pacTBOp — ra3. [loBepXHOCTHOE HATSHKEHUE PaCTBOPOB. Y paBHEHHUE
U30TepMBI ajicopbumu I'ndoca, ero ananus.

33. IloBepxHocTHO-akTUBHBIE BemecTBa (ITAB). [ToBepxHocTHast akTuBHOCTH. [IpaBuio Tpayoe.
34. KanwuisipHoe naBieHue. 3aBUCUMOCTD YIIPYTOCTH Iapa OT KPUBU3HBI TIOBEPXHOCTU
paznena. M3oTepmMuueckas neperoHka.

35. Ancop6ius mapoB MOPUCTHIMU MaTtepuaiamMu. KanumispHas korneHcanus. OnpeaeneHue
yIIeTIbHOM MOBEPXHOCTHU aJcOpPOEHTA.

36. Pacrekanue u cmaunBanue. Kpaesoii yros. Bausuue IIAB na cMaunBanue. Aaresust u
kore3usi. OCHOBBHI (prIOTALINU.

37. AncopOrst ra30B Ha MOBEPXHOCTH TBEPIBIX Tel. [Ipupoaa axcopOrmonHbIx cuit. OCHOBHBIE
TEOpHUU aICOPOIUH.

38. AxcopOrust ra30B Ha MOBEPXHOCTH TBEPIBIX Tel. OCHOBBI MOHOMOJIEKYIISIPHOW TEOPHH
Jlanrmiopa. AKTUBHBIE LEHTPBI IOBEPXHOCTH.

39. AncopOrst ra30B Ha MOBEPXHOCTH TBEPABIX Tel. OCHOBBI MOJUMOJIEKYIISIPHONU TEOPHU
[TomnstHu. ACOpOIMOHHBIN TOTSHITHAT.

40. AncopOuus ra3oB Ha moBepxHOCTH TBEPIBIX Tell. OcHOBHI Teopun BOT. Onpenencuue
yEJIbHOW MTOBEPXHOCTHU MAaTE€pPUAIOB.

41. Biustnue Temneparypsl Ha afgcopOiuto. Ternotsl aacopoiuu. TemnoTsl cMauynBaHusl.

42. MonekynsipHas aacopOIHsl U3 pacTBOPOB Ha OBEPXHOCTH TBEPABIX Tel. BiusiHre npupost
(a3 1 pacTBOPEHHOTO BEIIECTBA.

43. MOHOMOJIEKYJISIPHBIE CIIOH, UX 00pa30BaHUE U CTPOCHUE. Y PABHEHUE COCTOSTHHSL.

44. NonooOMeHHast aicopOIIHs U3 pacCTBOPOB. XapaKTEPUCTUKH HOHUTOB. PaBHOBECHE HOHHOTO
oOmeHa. [IpuMeHeHrne HOHUTOB.

45. O0pa3oBaHu€ U CTPOCHHE IBOUHOTO AekTpuaeckoro cios (IC). Cnerudpuueckas
a/1copO1MsI HOHOB.

46. PactipenienieHre MOHOB U 3JIEKTPUYECKOI0 MOTEHIIMAJa B IBOTHOM AJIEKTPUYECKOM CJI0€
(A3C). Mapametpsl, xapakTepuzyromue JIIC.

47. BausiHue 37€KTPOJIUTOB Ha MapaMeTphl IBOMHOTO 31ekTpuueckoro cios. Uuauddepentaoie
U HenHAu(epeHTHbIE TEKTPOJINUTHI.

48. [IoBepXHOCTHOE HATSKEHUE 3apSyKEHHOM TPAaHULIBI PA3/ENIa, YpaBHEHUE
IEKTPOKATMIIIPHOCTH.

49. IlonsiTue 00 ANEKTPOKMHETHUECKOM MOTEHIIMANE, BIUSHUE Ha HETO AJIEKTPOJIUTOB.

50. DJIEKTPOKNHETHYECKHE ABJIEHUS. DNeKTpoocMoc. OcHOBBI Teopuu. [IpuMenenue.

51. DnexktpokuHeTHUecKue sBIeHus. Dnekrpodopes. OcHoBbl Teopuu. [Ipumenenue.

52. DneKTpoKnHeTHYECKHE sABIeHus. [loTeHnan npoTekanns U NOTEHIUaN CEANMEHTALNN.
OcHoBsI Teopun. [Ipumenenne.

53. IloBepxHOCTHasI MPOBOAUMOCTh. E€ poiib B 3JIEKTPOKUHETUUECKUX SIBICHUSX.

54. ArperaTuBHas U CEIMMEHTAIIMOHHAS YCTOMYUBOCTD IUCIIEPCHBIX cCUCTEM. MeToIbl
PEryJINPOBAaHUS YCTOMYMBOCTU JUCIIEPCHBIX CUCTEM.

55. ToncTeie U TOHKHE MIEHKU. TONIIMHA, HATSHKEHUE U PACKIIMHUBAIOIIEE JABJICHUE TUIEHOK.
56. JIBOMHOM 3JE€KTPUUYECKUIN CIOW B TOHKOU IJIEHKE. DIIEKTPOCTATUUECKOE B3aUMOICHCTBHE
YacTHL.

57. Ocnossl Teopun IJIPO. [ToTeHanbHble KpUBbIE B3auMoielcTBUs YacTull. [TlapameTpbl
KPUBBIX U YCTOMYMBOCTh IUCIIEPCHBIX CUCTEM.

58. OcHoBsl Teopun IJIPO. BiusgHue KOHIEHTpALMKU 3JIEKTPOIUTA Ha YCTOMYUBOCTh
nucnepcHou cucteMsl. [lopor koarymnsuum.
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59. DMrnupuyeckre mpaBuia MMEKTPOIUTHON KOarysiuu, uX 00ObsICHEHUE C TIO3ULIUN TeOpUHU
JJIDO.

60. ITentuzamus. CriocoOsl nentu3anuu. [IpaBuno ocaakos.

61. ArperaTuBHasi yCTOMYMBOCTb IUCIIEPCHBIX CUCTEM. PacKkInHUBAaIoIIEee TaBICHUE, €r0
COCTABJISIOIIHNC.

62. Biusinue BHENIHUX TOJIEH HA YCTOMYMBOCTD JIUCTIEPCHBIX CUCTEM.

IIpu cnave sxk3amMeHa, CTYAEHT MOIy4aeT TPHU BOIIPOCA U3 NIEPEYHS, IPUBEICHHOIO BBIILIE.
Bpems noaroToBKu CTy€HTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

5.Meronnyeckne MaTepHalibl JJsl ONpeaAeleHHs NMPOUEIYP OUEHUBAHUS 3HAHMIA,
YMEeHHIl 1 HABbIKOB, XaPAKTEPU3YIOLIMX 3TANbl (POPMUPOBAHUS KOMIIETEHIIHI.

[IpoMexyTrouHass arTecTals 1O JTUCIUIUIMHE TIPOBOJMUTCS B COOTBETCTBHH C
tpeboBanusimu CTII CTO CIIOI' TU(TY) 016-2015. KC YKB/] [Topsanok npoBefeH s 3a4€TOB U
HK3aMEHOB.
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