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1. HEJIX OCBOEHUA

1.1 | ITpu n3ydyennn qucrumuas! " KonnonnHas xumus " paccMaTpHUBAIOTCS OCHOBEI (DU3HKO-XIMHUYECKHUX MPOIIECCOB,
IIPOTEKAIOLIUX B CUCTEMAX C BBICOKOPA3BUTOI Mexkda3HoM rpaHuLel pazaena. CoBpeMeHHbIE TEXHONOTHH MOTydeH s
MHOTUX MaTEpPHaOB, B TOM YHCIIE€ OTHEYOPHBIX M3JEIUNA U YIIepOIUCThIX MAaTEPUATIOB, CBS3aHbI B IEPBYIO OYEPEb C
IIporeccaMH, HAYIIMMH Ha TPaHUIIAX pasjena a3 B TaKuX cucreMax. [109ToMy OCHOBHas meNb Kypca CBOAUTCS K TOMY,
9TOOBI, OCHOBBIBASICH HA CBOMCTBAX MCXOMHBIX BEIIECTB, IPOTHO3UPOBATH BPEMEHHOH X0 IMPOIECCOB B MOJOOHBIX
cUCTeMax, a TaKxKe MPEeIBUAETh HX KOHEUHBII pe3ynbTaT. OTO MO3BOIHT pellaTh MIaBHYIO 3a/1a4y JIF0OO0H TEXHOIOTHHU —
Hay4UThCs [10Jy4aTh KOHEUHYIO IPOAYKIHIO C 3apaHee 3aJJaHHbIMU CBOICTBaMU ¢ MUHUMAJIbHBIMU MaTEPHAIbHBIMU U
BPEMEHHBIMHU 3aTPaTaMHU.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT' PAMMBI

Baoxk OIT: b1.B

2.1 TpeboBanus K npe)IBaanTe.m,Hoﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 Be3omacHOCTh KU3BHENEATEILHOCTH

2.2 Jucunnimabl (MOIY/IH) U PAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCHMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeaecTByoIee:

2.2.1 | Xumuyeckas TEXHOJIOIUsS TOILUIUBA U YIIIEPOJHBIX MaTEpUAIOB

2.2.2 | DKOHOMHKA

2.2.3 | JomoiHUTEIbHbIE TIaBEl (PU3UIECKON XHMHUH

2.2.4 | KypcoBas Hay4HO-HCCIIEIOBATENbCKAs paboTa

2.2.5 |IoaroroBka K Impomemype 3amIiThl M 3alINTa BRITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMH

OIIK-5: CiocoGeH oCylIeCTBIATH YIKCIEPUMEHTAIbHbIE HCCIeI0BAHNS 1 MCIIBITAHNS M0 32JaHHOI MeTOHKe, MPOBOIUTH
Ha0II01eHUs] M U3MEPEHUSI € Y4eTOM Tpe0oBaHMii TEXHUKH 0€30MacHOCTH, 00padaThIBaTh U HHTEPNPETHPOBATH
IKCNEePUMEHTAJIbHBIC TAHHbIC, IPUMEHATDH 3HAHUE IKOHOMHUYECKUX, OPraHU3AIIUOHHBIX U YIPABJCHYECKUX BONIPOCOB,
TaKMX KaK: yIpaBJieHHe NPOeKTaMU, PUCKAMH M U3MEHEeHUsIMH

3HarTb:

OIIK-5-31 3HaTh
OCHOBHBIE MOJIEKYJISIPHO-KMHETUYECKHE, ONITUYECKUE, TOBEPXHOCTHBIE SIBICHUS, HAOIr0gaeMble B IUCIIEPCHBIX CHCTEMax

ITK-1: CniocodeH NPOBOAUTH AaHAJIN3 CHIPbsI, MATEPUAJIOB H TOTOBOIi MPOAYKIUH XMMHUYECKOT0 MPOU3BOICTBA,
OCYIIECTBJISITH OLIEHKY Pe3yJIbTATOB aHAJIN3A, HCIOJIb3Ys HOPMATHBHbIE TOKYMEHTBI 10 Ka4eCTBY, CTAHIAPTU3AINHA H
cepTHUKAINA MPOIYKTOB W H3TeTHit

3HaTh:

TIK-1-31 MeTopI pa3pylieHHs AUCIIEPCHBIX CHCTEM B HerenepepaboTke U KOKCOXUMHHU

OIIK-5: CniocodeH oCcymecTBIATh IKCIIEPAMEHTAIbLHbIC HCCIeJ0BAHNS U HCNILITAHMS 110 32JaHHOI MeToauKe, IPOBOAUTH
HA0JII0/leHUSI U U3MEPEeHUs ¢ Y4eTOM TPeOOBAHMIL TeXHUKH 0e30I1acHOCTH, 00padaThIBaTh U HHTEPIPETHPOBATH
JKCHEPHMEHTAJIbHbIE JAHHbIC, IPUMEHATh 3HAHHE IKOHOMHYECKHUX, OPraHU3ALlHOHHBIX U YIPABJIEHYECKHX BONIPOCOB,
TAKHX KaK: yIPaBJeHHEe IPOCKTAMH, PUCKAMHU H U3MCEHEHHSIMH

YMmerb:

OIIK-5-VY1 ymets
HNPUMEHSTH OCHOBHbIE 0a30BbIe MOHATHUS ¥ 3aKOHBI TOBEPXHOCTHBIX SIBJICHUI U JUCIIEPCHBIX CHCTEM JUIS IIPOBE/ICHUS
9KCIIEPUMEHTOB C HUMH

IIK-1: Cnioco0eH MpoBOAUTH AHAJIM3 CHIPhS, MATEPHAJIOB U FOTOBOI MPOAYKIMH XHMHYECKOT0 MPOU3BO/ICTBA,
OCYLIECTBJISITH OIIEHKY Pe3yJbTATOB aHAJIN32a, HCMO0JIb3Yysl HOPMATHUBHBIE IOKYMEHTHI 10 KA4eCTBY, CTAHAAPTH3AINH U
cepTu(UKAINY NPOTYKTOB M H31eTUI

Ymernb:

TIK-1-¥1 ymets
UCHTU(UIIIPOBATH AUCTIEPCHBIE CUCTEMBI B HepTenepepaboTke U KOKCOXUMHHU

OIIK-5: CnocodeH ocylecTBIAThH IKCIIEPUMEHTAIbLHbIE HCCIeJ0BAHMS 1 HCNLITAHMSA 10 32JaHHOI MeToUKe, TPOBOAUTH
HaO0JII0IeHUs] ¥ M3MePeHMsI C y4eTOM TPeGOBaHH TeXHHKH §€301acHOCTH, 00padaThIBaTh H HHTEPNPETHPOBATH
JKCIEePHMEHTAJIbHbIE JaHHbIE, TIPHMEHATh 3HAHHE YKOHOMHYECKHX, OPTaHN3AIMOHHBIX H YIPABJIeHYECKHX BONPOCOB,
TAaKUX KaK: yIpaBJeHHe MPOeKTAMM, PUCKAMHU H U3MeHeHHSIMH

Baanernb:

OIIK-5-B1 Baagets
MPaKTUIECKAMH HABBIKAMU TPOBEICHHSI SKCIIEPUMEHTOB JIJISl HCCIICAOBAHHS TTOBEPXHOCTHBIX SIBIICHHI U TUCTIEPCHBIX CUCTEM




IIK-1: CniocodeH NpoBOAUTH AHAJIM3 ChIPbsl, MATEPUAJIOB H FOTOBOIl IPOAYKIIMHM XMMHUYECKOI0 IIPOU3BOACTBA,
OCYIIeCTBJIATH OLEHKY Pe3yJIbTATOB aHAJIN3A, HCIO0JIb3YS HOPMATHBHbIE JOKYMEHThI 10 Ka4eCTBY, CTAHAAPTH3ALMH

cepTUGUKANNH TIPOAYKTOB M U3/1eJIHil

Baagern:

T1IK-1-B1 Bnagetsb
HaBBIKAMH KOJIMYECTBEHHOM OIIEHKHU JTUCIIEPCHOM CUCTEMBI B He(TerepepadoTKe U KOKCOXHUMUHU

4. CTPYKTYPA U COOEPKAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | IlpumedaHue Boinosan
3aHATHUSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPHI H 1. sieMble
KOMIIeTeHIUH pecypcsl padoThI
Paznen 1. O6masn
XapaKTepUCTHKA
AUCUHUILTHHBI
1.1 MecTO BBICOKOAMCTIEPCHBIX 5 1 M[K-1-31 OIK- | JI1.1JI1.2
CHCTEM U MaTepuasoB B 5-31 JI1.3J12.1
o0eit cucreme JI2.2J12.3
COBPEMEHHBIX MaTepHUaIoB B 019233
MPOMBIIIJIEHHOCTH, IPUPOJE,
obITy /JIex/
1.2 Nel Mecto 5 2 IK-1-31 IIK-1- | JI1.1J12.1 P8
BBICOKOJUCIIEPCHBIX CHCTEM B1 OIIK-5-31 2.2
U MaTepHaloB B oO1meit 0103233
CHUCTEME COBPEMEHHBIX
MaTepHajoB B
MPOMBIIIJICHHOCTH, IPUPOJIE,
6wty /Ip/
1.3 Nel 5 2 OIIK-5-Y1 J1.2 P1
TexHuka 6e30macHoi paboThI OIIK-5-B1 JI1.3712.1
B JlabopaTopun pU3NIecKoit J12.2712.3
U KOJUIOUTHOM XMMHUH, 213253
3HAKOMCTBO C 000pyIOBaHHE
n npudopamu /J1ab/
1.4 Knaccugukanus mo 5 2 [IK-1-31 OIIK- JIT.1J11.2
arperaTHOMy COCTOSIHUIO, 110 5-31 JI1.3J12.3
pasMepam 4acTHil 213253
JUCTIEPCHOM (ha3bl, IO
WHTEHCUBHOCTH
B3aMMOJEUCTBUS JUCIIEPCHOM
Cpesbl ¥ qUCIepCHOM (asbl.
Crioco0BI MOTyIeHUS
JTUCTIEPCHBIX
cucrem.Knaccudukanus
JUCTIEPCHBIX cucTeM. /JIex/
1.5 Nel 5 1 MK-1-31 TIK-1- | JI1.1 JI1.2 P8
Knaccugukanus mo B1 OIIK-5-31 JI1.3J12.1
arperaTHOMy COCTOSIHUIO, 110 J2.2J12.4
pasMepam 4acTHil 213253
JUCTIEPCHOM (ha3bl, IO
WHTEHCUBHOCTHU
B3aMMOJECUCTBUS JUCTIEPCHOU
Cpenbl ¥ qucnepcHoi (asbl.
Croco0bI MOTyIeHNUS
JTUCTIEPCHBIX
cucrem.Kimaccnouxanus
JUCTIepCHBIX cucteM. /IIp/
1.6 3HavyeHne HAyKU O 5 4 MK-1-31 OIK- | JI1.1JI1.2
JTUCTIEPCHOM COCTOSIHUH 5-31 JI1.3J12.3
BelIeCTBa /I XUMHUYECKOMN 213253

TCXHOJIOTHH, ITIPONU3BOJICTBO
OTHEYIOPOB, epepaboTku
YIIePOJHUCTHIX

Marepuaios /Cp/

Paznea 2. Tepmonnnamuka
TMOBEPXHOCTHBIX SIBJIEHUM




2.1 JIBa BaxkHEHIINX criocoda IMK-1-31 OIIK- JIT.1J11.2
ONKCAHUS TOBEPXHOCTHOTO 5-31 JI1.3J12.1
crnos. TepmonuHamuka J2.2
MOBEPXHOCTHOTO CIIOS. 313233
[ToBepxHOCTHAs 3HEprUs,

[IOBEPXHOCTHOE HATSKEHMUE,
METOJIBI €r0 OMpeIeICHUs,
MexdazHoe

HaTshkeHue. /JIex/

2.2 Ne2 IK-1-31 IIK-1- | JI1.1 JI1.2 P9
Pacuer ocHOBHBIX B1 OIIK-5-31 JI1.3J12.4
XapaKTEePUCTUK 212233
NOBepXHOCTHOTO ciost /TIp/

2.3 OCHOBHBIE COOTHOIIEHUS IIK-1-31 OIIK- | JI1.1JI1.2
Ipolecca CMaunuBaHUs, 5-31 JI1.3J12.1
KOT€3Hsl, aATe3Usl, pacyeT J12.2
aAre3uy Mo KpacBoMy yrity 212233
CMauuBaHMA U BEJIMYUHAM
MTOBEPXHOCTHOTO HATSKECHMUSL.
®dnoTanus, NpueMbl
YIIPaBJIEHHUS IPOLIECCOM
¢oraruu. [ToBepxHOCTHO-
aKTUBHBIE BEIIECTBA, NX
3HAa4YEHUs B TEXHOJOIHH, B
ObITY, B Tipupoe. /JIex/

2.4 Ne3 IK-1-31 TIK-1- | JI1.1 JI1.2 P10
CmaunBaHus, KOTe3us, B1 OIIK-5-31 JI1.3J12.4
aare3us. YpaBHEHHE 215253
I'n66ca /Mlp/

2.5 CamocTosATenbHOE H3yUeHUE K-1-31 TIK-1- | JI1.1 JI1.2
y4aebHOro Matepuana 8 LMS B1 OIIK-5-31 JI1.3J12.2
Canvas: [ToBepxHOCTHas J12.3
SHEPrus, MOBEPXHOCTHOE 213253
HaTsDKEHHE, METOIBI €T0
ompezneneHus, MexdasHoe
HatshkeHue /Cp/

2.6 Ne2 OIIK-5-Y1 JI1.2J12.1 P2
CenuMeHTalnOHHO- OIIK-5-B1 JI2.3J12.4
nmuddy3nonHOE paBHOBECHE. 012233
Ocmoc. /JIab/

2.7 Ne3 OIIK-5-Y1 JI1.3J12.2 P3
Kanunnsipusie siBnenus. OIIK-5-B1 23
Metop! OLIeHKH 2132033
MTOBEPXHOCTHOM SHEPrUU
TBepabIX Ten. /J1ab/

Paznen 3. AxcopOunonnbie
M KAaNWLISIPHBIE SIBJICHUS

3.1 Omnpenenenue aacopOINN KaK [TK-1-31 OIIK- JI1.1 JI1.2
MOBEPXHOCTHOTO SIBJICHUSI. 5-31 JI1.3J12.1
dusnueckas 1 XuMHUyecKast J2.3 J12.4
a7copOIIHs, UX MPU3HAKH. 2132053
Teopuss MOHOMOIIEKYIIIPHOI
aacop6umu Jlenrmiopa,

M30TepMa aJIcoOpOIInu
Jlenrmropa, BbIBOJI, aHANIN3,
IIpUMEHEHUE. Y paBHEHHE
BOT, ananus u npuMeHeHue
ypaBHeHUs. /JIex/

3.2 Ne4 M3otepMsr TK-1-31 TIK-1- | JI1.1 JI1.2 P11
aacop6umu /Tp/ B1 OIIK-5-31 J1.3

212233

33 Neq OIIK-5-Y1 JI1.1JI1.2 P4
Mounexynsipabie OIIK-5-B1 JI1.3J12.1
B3aMMOJICHCTBHS U 0COOBIC J2.2J12.4
CBOICTBA MOBEPXHOCTH 213253

pasznena ¢as. /J1a6/




34 CamocTosTensHOe U3yUeHUe IK-1-31 OIIK- | JI1.1J11.2
yueOHOro Marepuana B LMS 5-31 JI1.3J12.1
Canvas: AncopOuus Ha 213253
TBEPJOU IIOBEPXHOCTH.

Ypasuenue ['enpu /Cp/

35 CaMocTOATeIbHOE U3yUYEHHE [IK-1-31 OIIK- | JI1.1JI1.2
ydebHoro Matepuana B LMS 5-31 JI1.3J12.1
Canvas: Iuddyszus B J2.2712.4
YABTPAMHUKPOTETEPOTreHHBIX 212233
CHCTeMaX, ee CBs3b C
OpOYHOBCKHM JIBHXKCHUEM.
3akonsl Audy3un.

VYpaeuenue Diinmreiina /Cp/

3.6 Kanunnsipaas koHneHcaruysl. [IK-1-31 OIIK- | JI1.1JI1.2
AncopOrus: a) 5-31 JI1.3J12.2
HEDJIEKTPOJIUTOB; 0) HOHOB. 2.4
Mpunun I1.A. Pebunaepa, 215253
€ro NpUMeHeHHe. Y paBHEHHE
Jlanmaca /Jlex/

3.7 Ne5 MK-1-31 TIK-1- | JI1.1 JI1.2 P12
Kanumspras koHaeHcanusl. B1 OIIK-5-31 JI1.3J12.1
VYpasuenue Jlamnaca /TIp/ J2.2J12.4

313233
Paznen 4.
DIeKTPOKHHETHYECKHE
SIBJICHH S

4.1 MexaHHU3MbI 00pa30BaHUs U [IK-1-31 OIIK- | JI1.1JI1.2
CTpOEHHE JBOMHOTO 5-31 JI1.3J12.1
JIEKTPUYECKOTO CIOS; 2.2
AIIEKTPOKUHETHYECKUE 213253
spneHus. [[3era-noreHuuar.

Dnexrpodopes,
AIIEKTPOOCMOC, TIOTCHIIHAI
TEUCHUS, HOTCHIIHAI
ocenanus. [Ipakrudyeckoe
WCTIOBb30BaHHE
ANIEKTPOKUHETHYECCKUX
SIBJICHUH. 00pa3oBaHue U
cTpoenue mutemt. /Jlek/

4.2 Ne6 M[K-1-31 OIK- | JI1.1 JI1.2 P13
Dnexrpodopes, 5-31 JI1.3712.4
3JIEKTPOOCMOC, J3eTa - 213253
notenmman /I1p/

Pazgen S. YceroituuBocts U
KOATYJISIAs TUCTEPCHBIX
cucTeM

5.1 CBoOOTHOIUCTIEPCHBIE [IK-1-31 OIIK- | JI1.1JI1.2
CUCTEMBbI, OCHOBHBIE 5-31 JI1.3J12.1
xapakTepuctuku. Juddysus 2.2
B YIBTPaMUKPOTETEPOTreHHBIX 213253
cucTeMax, ee CBs3b C
OpOYHOBCKHM JBHKEHUEM.

CenuMeHTaIus,
CeIMMCHTAIIMOHHBIN aHAITU3.
DNEeKTPOIUTHAS KOATYIISIIHS.
Kuneruka koarynsauuuy;
OBICTpast ¥ MeIICHHAS
koaryisinus. CTaOrmu3arms
KOJJIOWAHBIX cucteM. /JIex/

5.2 Ne7CennmenTanus, TIK-1-31 IIK-1- JI1.1 J11.2 P14
CeIUMEHTAI[MOHHBIN aHAJIN3. B1 OIIK-5-31 JI11.3J12.2
DNeKTpOIUTHAS 2.4
koarymstmus /Ip/ 313233




53 Ne5 5 2 OIIK-5-Y1 JI1.2J12.1 PS5
CtpoeHue 1 CBOHCTBA OIIK-5-B1 2.4
MIOBEPXHOCTHBIX CJIOEB HA 0109233
rpaHuIe paszgena ¢as
"XKunxocts — ['az". /J1ab/
54 Ne6 5 4 OIIK-5-Y1 J1.2 P6
CoBpeMeHHast MOJIENb OIIK-5-B1 2102233
CTpOoeHHUs MULeNs! /J1ab/
5.5 CaMocCTOSATEIbHOE U3yIECHHE 5 4 OIIK-5-Y1 JIT.1JI1.2
yueOHoro Marepuana B LMS OIIK-5-B1 JI1.3J12.1
Canvas: CBeropaccesiHie — 2.4
OCHOBHOI ONTHYECKUN 2132033
MPU3HAK KOJUTOUIHBIX
cucteM. 3aKOHOMEPHOCTH
CBEeTOpaccesHHs. Y paBHEHHUE
Penes, ero ananus. Onru-
€CKHE CBOMCTBA KOJUIOMIHBIX
pactBopos. /Cp/
Pa3gen 6. Cucremsl ¢
JKMIKOI M ra3000pa3Hoi
JUCIIEPCHOHHOII cpenoii
6.1 [Tens1, mony4eHnue u 5 2 IIK-1-31 OIIK- | JI1.1JI1.2
paspylieHue TeH. 5-31 JI1.3J12.1
[MenooGpasoBarenu u 2.4
neroracutenn. OCHOBBI 212233
TEOPHH ACUCTBUS
MeHoTacuTeNei u
neHooOpa3zoBaTeneii.
CgolicTBa a3po307eii.
Adp03011b B IPUPOAE, B
MIPOMBITIIJICHHOCTH, OBITY.
Paspyienue aspozosneii.
KonnouaHno-xumudeckue
OCHOBBI OXpaHbI PUPOTHON
cpensl. /Jlex/
6.2 Ne8 5 2 IK-1-31 TIK-1- | JI1.1 JI1.2 KMI1 P15
CycneH3un, YMyYJIbCHH, TICHBI, B1 OIIK-5-31 J1.3
a’po30JH 213253
Konrponsras pabdora /IIp/
6.3 Ne7 5 2 OIIK-5-Y1 JI1.2J12.1 P7
AncopOIIMIOHHBIC SBJICHHS B OIIK-5-B1 J2.2J12.4
KOJUTOMTHBIX 213253
cucremax. /JIa6/
6.4 CamocToATenbHOE U3yUeHUe 5 4 [TK-1-31 OIIK- JI1.1 JI1.2
yueOHoro Marepuana B LMS 5-31 JI1.3J12.1
Canvas: 3agaun peoJIoTHu. JI2.2J12.3
BszkocTs 2132053
HECTPYKTYPUPOBAHHBIX
JKUJIKOCTEU. Y paBHEHUE
HerotoHa, ypaBHEHHE
DiiHmTeiHa, nx aHamms. /Cp/
6.5 3auer /3auéTCOw/ 5 36 TK-1-31 TIK-1- KM2
V1IIK-1-Bl
OIIK-5-31
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KonTpo/ibHBIC MepONPHUATHS (KOHTPO/IbHasi padoTa, TecT, KOJUIOKBHYM, IK3aMeH H T.II), BOIIPOCHI 1JIst
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTponsHoe rilﬁ){o};ef;:éwme B
KM MepoTpusTHE I pHI OIPOCHI AJIs1 TOATOTOBKH

KOMIETEHIIAHN




KM1

KonrponbHas
pabota

IK-1-31;1IK-1-
V1;IIK-1-B1;0IIK-5
-31

1. Kimaccuduxaryst mo arperaTHoMy COCTOSTHHIO, 110 pa3MepaM 9acTHUI]
JCTIEPCHOM (ha3bl, TI0 HHTEHCUBHOCTU B3aUMOACHCTBYS AUCIIEPCHOM
cpenbl 1 auctiepcHoi Ga3pl. CriocoOb! MOTyIeHUs TUCTIEPCHBIX CUCTEM.
Knaccudukanus AucrepcHBIX CHCTEM.

2.Pacuer OCHOBHBIX XapaKTepUCTUK OBEPXHOCTHOT'O CIIOS

3. CmaumBaHus, KOTe3us, aaresus. Y paBHeHue [ m66ca

4.30tepMBI afcopOIm

5.Kanunnsipras konzneHcanus. YpasHenue Jlamnaca

6. DnexTpodopes, IMEKTPOOCMOC, J3€Ta - IOTCHIIHAI
7.CenuMeHTaIMs, CeINMEHTAI[OHHBIN aHAIH3. DIEeKTPOIUTHAS
KOaryJIsus

8. Cycnensuu, SMyJIbCHH, TIEHBI, a3P030JIU

KM2

3a4€T

TIK-1-31;11K-1-
V1;TIK-1-B1;0I1K-5
31

1. Kinaccugukanyst mo arperaTHoMy COCTOSTHHIO, IT0 pa3MepaM 4acTHUI]
JIICTIEPCHON (ha3bl, IO HHTEHCHBHOCTH B3aHMOACHCTBYS UCTIEPCHOM
cpenbl v auctiepcHoi Gaspl. CriocoOb! MOTyIeHUs TUCTIEPCHBIX CUCTEM.
Knaccudukarus tucnepcHbIX CUCTEM.

2.Pacuer OCHOBHBIX XapaKTEpUCTUK IOBEPXHOCTHOT'O CIIOSI

3. CMauuBaHwus, Kore3us, aare3us. YpasHenne ['m60ca

4.U30tepmsl agcopOIm

5.Kanumnsipuas konaeHcanus. Y pasHenue Jlaminaca

6. DnexTpodopes, IIMEKTPOOCMOC, I3€Ta - ITIOTCHIIHAT
7.CenuMeHTanus, CEAUMEHTAIMOHHbIN aHAIU3. DIEKTPOIUTHASL
KOaryJysius

8. CycneH3uu, SMyJIbCHH, TIEHBI, a3P030JI1

5.2. IlepevyeHb padoT, BHINOJHAEMBbIX 110 TUCHUILIHHE (

KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon Hazpanue Tposepsiemeie
UHJIUKATOPbI Coneprxanue paboTsI

paboTsI paboTHI .

KOMITCTCHIIUH

P1 naboparopHas OIIK-5-Y1;0IIK-5- | 1. Texranka Ge3omacHOit paboTHI B labopaTtopun (GpU3NIECKOH 1
pabota B1 KOJUIOUTHOM XUMMU.

Nol Texunuka 2. O6opynoBanue 1adopaTopuu GUIUUECKON M KOJJIOUIHOM
Oe3omacHoit paboTh XUMHH.

B J1aboparopuu 3. IMpubops! maboparopun GU3NIECKON U KOJUIOHTHON XUMHN.
¢buznueckoii u

KOJUTOMIHOW XUMUH,

3HAKOMCTBO C

o0opyaoBaHKE U

npudopamMu

P2 naboparopHas OIIK-5-Y1;0I0IK-5- | 1.OcHOBHBIE METO/IbI U3MEPEHUS PA3MEPOB JUCTIEPCHBIX YacTHI? 2.
pabora Ne2 B1 Kakue napameTpsl onpeensoT KOHCTaHTy aucconuanuu? 3. s
CeauMeHTaIMOHHO- YacTHIl KAKOTO pa3Mepa MPUMEHNM CeTUMEHTAMOHHBINA aHamu3? 4.
nmuddysnonHOE [MpuHIMIHAIEHOE OTIIMYKE CETUMEHTAIIMN TBEPABIX YaCTHIL M KHUIKHX
paBHoBecue. Ocmoc. karens? 5. Uto takoe cemuMeHTannoHHO-au(Qy3noHHOE paBHOBECHE

JIUCIIEPCHOM cucTeMbl?

P3 naboparopHas OIIK-5-Y1;0IIK-5- | 1. IToBepxHOCTHOE HATSLKEHUE (ONpeEeIeHNe, ANHHIBI H3MEPCHNS,
pabota Ne3 B1 3aBUCUMOCTb OT TeMIiepaTypsl). 2. OCOOEHHOCTH MOJIEKYIT
Kanmnnsapasie MOBEPXHOCTHOTO cJ10s1. 3. IIprBeanTe IpHUMEpHI TIPOSBICHHS CHIIEI
SIBIICHUST. MeTObI MOBEPXHOCTHOTO HATSDKEHNUS. 4. MeTo b I3MEpeHNS TOBEPXHOCTHOTO
OLICHKH HATSDKEHUS.

TOBEPXHOCTHOM
SHEPTUU TBEPJBIX
TeIL

P4 nabopaTtopHas OIIK-5-Y1;0IIK-5- | 1. [To xakoMy npU3HAKY JUCIEPCHBIE CUCTEMBbI IEIATCS Ha
pabota N4 Bl oG uIbHBIE U TH0(p0oOHBIe. Kak mporcXoauT GopMHUpPOBaHHE YACTHII
MorekynspHbie JIICTIEpCHON (ha3bl B IMOMMIBHEIX U JINO(OOHBIX cucTeMax?

B3aUMOJICHCTBUS U
0co0bIe CBOMCTBA
MTOBEPXHOCTH
paszaena das.

2. KaxoBbl pu4KHBl BO3HUKHOBEHUS JBOMHOIO
9JIEKTPUUYECKOT0 cJos Ha Mexk(dazHoii noBepxHOcTH. CTpoeHue
JIBOIHOTO AnekTpuyueckoro cios (13C)?

3. ArperaTuBHas W CEANMEHTAIIOHHAS YCTOHYHUBOCTH
JHCHEPCHBIX cucTeM. PaKkTopsl, 00eCIeUNBAIOIINE arperaTHBHYIO
YCTOHYHBOCTB THO(POOHBIX crcTeM. YeM 00yCIIOBIICHA arperaTuBHas

HEYCTOHYMBOCTE THO(POOHBIX CHCTEM?




P5 nabopaTopHas OIIK-5-Y1;0IIK-5- | 1.CTtpoeHHe OBEPXHOCTHBIX CIOEB Ha 'paHuUIle paszaena (a3
pabota Ne5 B1 "YXunkocts — I'az".
Ctpoenue u 2. CpoiicTBa ITOBEPXHOCTHBIX CIIOEB Ha TpaHUIE pa3nrena da3
CBOMCTBA "Xunxocts — "az".
MTOBEPXHOCTHBIX
CJIOEB Ha rpaHule
pasznena ¢a3
"Xunaxocts — I'a3".
Ne6
P6 naboparopHas OIIK-5-Y1;0IIK-5- | KoHTpoJibHBEIE BOIPOCHI
pabota Ne6 Bl 1. Uro Ha3sIBaroT Mureswioi ? Kakue BeriecTBa criocoOHEI 00pa3oBaTh
CoBpeMeHHast MUIIEJUTBI ?
MOJIENIb CTPOEHHUS 2. Yto sBnseTCs ABIKYIIEH CrHiloi MuLeuiooopazoBaHus ?
MUIICIUTBI 3. Yto Ha3bIBaeTCs JIMOPHUIBHBIMU U THOGHOOHBIMH KOJIOUAAMH ?
[IpuBenuTe MPUMEpPHI STHX THIIOB.
4. Kakyro popMy UMeIOT MUIIEIUTBI B pa30aBlIeHHBIX pacTBopax ? Uto
3acTaBIsIeT X UMETh onperenéHnyto Gopmy ?
P7 nabopaTopHas OIIK-5-Y1;0I0IK-5- |1. dusnueckas ¥ XUMHUECKas aacopOorws. 2. OnumuTe
pabota Ne7 B1 MeXaHHU3M COPOIIMOHHOTO TIPoIIecca.
AncopOIroHHbIE
SIBIICHUS B
KOJIJTOWTHBIX
cucremMax
P8 IIpakTuyeckoe IK-1-31;IIK-1- MecTo BBICOKOHMCIIEPCHBIX CUCTEM U MaTepPHUANIOB B 001IIel cucteMe
3ansTre Nel B1;0I1K-5-31 COBPEMEHHBIX MaTEPHAJIOB B POMBIIIJICHHOCTH, IPUPOJIE, OBITY.
Knaccugukanus mo arperaTHoMy COCTOSIHUIO, ITO pa3MepaM YacTHII
JTUCTIEPCHOM (ha3bl, IO HHTEHCUBHOCTH B3aMMOJICHCTBUS TUCTIEPCHOM
cpeabl 1 auctiepcHoi ¢aspl. CriocoObl MOTyYeHUs TUCTIEPCHBIX CUCTEM.
Kiraccudukanms TUCTIepCHBIX CHCTEM.
P9 [IpakTudeckoe IMK-1-31;I1K-1- Pacuer 0CHOBHBIX XapaKTEpPUCTUK MOBEPXHOCTHOTO CIOA
3ansTue Ne2 B1;0I1K-5-31
P10 [IpakTuueckoe IIK-1-31;I1K-1- CMauuBaHus, KOre3us, aares3us. Y paBHenue ['n6oca
3ansTue Ne3 B1;0I1K-5-31
P11 [IpakTudeckoe IMK-1-31;11K-1- M3orepmel aicopOimun
3ansaTre Ned B1;0I1K-5-31
P12 [IpakTrdeckoe MK-1-31;I1K-1- Kanunnsapuas konaencanus. Ypasaenue Jlamnaca
3aHgaTHe NoS B1;0IIK-5-31
P13 IIpakTuyeckoe IK-1-31;IIK-1- Onextpodopes, AIEKTPOOCMOc, 13eTa - HOTECHIHAI
3aHgaTHEe Ne6 B1;0IIK-5-31
P14 [IpakTuueckoe IIK-1-31;I1K-1- CenumeHTalys, CeIMMEHTAllMOHHBIN aHalIN3. DJIEKTPOIUTHAS
3agstre Ne 7 B1;0IIK-5-31 KOaryJsius
Ne8
P15 [IpakTuueckoe ITK-1-31;I1K-1- CycrnieH3uu, SMyJIbCUH, TIEHBI, a9PO30JIH
3ansTre Ne§ B1;0I1K-5-31




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

Bo3MOXHBIN BapraHT KOHTPOJILHOM pabOThI

1) Yto Takoe agcop6ums, ancopdent, ancopdat? [IpuBeaure npuMepsl STOTO SBJIEHHS, C KOTOPHIMH BbI CTAIKUBAIUCH B OBITY.

2) Yro Takoe OpOyHOBCKOE JIBIKEHHE, UeM OHO 00ycsIoBIeH0? MOXKHO JI1 ero HaOJIlo1aTh B AUCIIEPCHBIX CHCTEMAX C pa3MepamMu
yactuy nopsiaka 10-4 — 10-5 m? OTBET NOSACHUTS.

3) IIpuBenuTe MpUMEPHI MPAKTUUECKOTO UCTIONB30BAHUS CYCIIEH3UH U ICH.

ITpuMepHBIit BapHaHT TECTOBOI'O 3aJaHUS:

1.Pa3Mep KOJTOMIHBIX YaCTHUI] COCTABIISIET (M):

1)10-2-10-4 2) 10-4-10-6 3) 10-7-10-9 4) 10-10-10-11

2.0co0ble CBOWCTBA TUCTICPCHBIX CUCTEM OOYCIIOBIICHEL:

1) MaBIM pa3mMepoM JacTUIl U OOIBIION Mex(a3HOH ITOBEPXHOCTHIO;

2) MaJbIM pa3MepoM YaCTHI] ¥ MaJI0i Mex(a3HOH ITOBEPXHOCTHIO;

3) OOJNBIIMM pa3MepOM YaCTHII U OOJIBIIOH MeK(a3HOM MOBEPXHOCTHIO;

4) GONBIINM pa3MepOM JaCTHI] H MO Mex(a3HOH ITOBEPXHOCTHIO.

3. [pum kmaccuuKanuy TUCTIEPCHBIX CHCTEM TI0 arperaTHOMY COCTOSHHIO JUCTIEpCHON (a3bl (11.¢.) ¥ JUCTIEpCHOHHON cpenbl (11.¢)
B @3PO30JIAX B KAYECTBE [I.C. BBICTYIIAET:

1) ras.

2) )KUIKOCTb.

3) TBepOe BEIIECTBO.

4) nna3ma.

4.KommonaHbIe CHCTEMBI B KOTOPBIX paCTBOPHUTENH(BO/IA) B3aNMOACHCTBYET ¢ KOJUTOWA-HBIMU YacTHIIAMH:
1) runpodunbHsIe;

2) rugpodoOHEIe;

3) retepouibHBIC;

4) rpyboancriepcHbIe

5. Komnongsbie cCHCTEMBI MOTYT OBITh ITOIYYEHBI CIICIYIOIIMI METONAMH:

1) xoHaeHCcaeN UIH JUCTIEPTUPOBAHUEM.

2) HelfTpanu3anueil N 3aMenIeHUEM.

3) momMMOp(HOTO IPEBPAIIECHHS.

4) noHHOTO OOMEHa.

6.MoHbl, 1oCTpanBaoLe KPUCTALIMUECKYIO PELETKY SApa, Ha3bIBAIOTCS:

1) moTeHIMANIONPeeNSIONMH HOHAMH.

2) IPOTHBOHOHAMH.

3) ancopOLMOHHBIMHA MOHAMM.

4) cBOOOTHHIMY HOHAMH.

7. KaxoBa CTpyKTypa MHIIEIUTBI KOJUIOMIHOTO pacTBOpa, 00pa30BaHHOTO HOOABICHHEM K
AgNO3 uzbpitka KCI:

1) {m[AgCI]xCl-}xCl—;

2) {m[AgCI|xK+}xK+;

3) {m[AgCI] nCl—(n — x)K+}—x xK+;

4) {m[AgNO3]xNO3}x+.

8. MoekynsapHO-KHHETHYECKHE CBOICTBA UCIEPCHBIX CHCTEM 00YCIIOBIICHBI:
1) XaOTH9IeCKUM JBI)KEHHEM YaCTHII.

2) 3aTyXalolIUM BO BPEMEHU JABUKCHUEM.

3) cTporo ynopsigioYHbIM JBH)KEHHEM YacTHULL.

4) paBHOYCKOPEHHBIM JIBIDKCHUEM.

9. Ecnin momepevHsbIif pa3mMep 4acTUll JUCTIEpCHON (a3bl MEHBIIIE AJTHMHBI BOJIHBI CBETa, TO HAOIIOAAETCS:
1) paccesiHue cBera.

2) mpeJoMIICHUE CBETA.

3) oTpakeHHe cBeTA.

4) mpoXO0KIEeHUE CBETa

10. SIBnenue nepeMerieHus AUCIEPCHOM Cpeibl Yepe3 HEMOABUKHYIO TOPUCTYIO IIEPE-TOPOAKY MO 1eHiCTBUEM BHEIIHETO
AIEKTPHYECKOTO TIOJIST HA3BIBACTCS:

1) anexTpoocMocom.

2) ynbTPaMUKPOCKOIMHUEH.

3) Hedenomerpueii.

4) TypOunnmeTpueti.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ipu oreHKe pe3ynbTaToOB 3aIUTHI OTIETOB M0 JTa0OPATOPHBIM PabOTaM HCIIONB3YeTCsl OMHApHAs CHCTEMa, KOTOpast
IPEyCMaTpUBAECT CIEAYIOLIME Pe3yNbTaThl U KDUTEPUU OLEHUBAHUS:

«3a4TEHO» BrimonHeHs! Bee 3a1aHus 1a00paTOpHOI padOTHI, CTYIEHT OTBETHI Ha BCE KOHTPOJBHBIC BOIPOCHI

«HE 33a4TEHO» CTyneHT He BBIONHII WIX BBIOTHHUI HENIPABIIIBHO 3aJaHUS Ta00paTOpHOH pabOTHI, CTYJACHT OTBETHI Ha
KOHTPOJIbHBIE BOIPOCH! C OIMIMOKAMH WM HE OTBETHUJ Ha KOHTPOIIbHBIE BOIPOCHI

B cucTeme olLleHKN 3HaHUI, yMEHUI U HABBIKOB IO PE3yIbTaTaM MPOBEAECHUS KOHTPOIBHOM PaObOThI UCTIOIb3YIOTCS CIEAYIOIINE

KPUTEPUU:
Pesynprar oneHuBanus Kputepuu ouenku

«OTIUYHO» 3a mosHOe OBIAJICHUE COJEpKaHUEM y4eOHOro MaTrepHana, BIaJeHUe MOHATUIHBIM alnapaToM, yMEHHUE
pelaTh IpakTUYECKUE 3aJauu, FPaMOTHOE, JOTHYHOE U3JI0KEHUE OTBETA.

«Xopomo» Ecnu cTymeHT MoJTHO OCBOMII y4eOHBIN MaTepHal, BiIajeeT MOHATHHHBIM allapaToM, OCO3HAHHO IMPHMEHSET

3HaHW JUIS PELICHUS IPaKTUYECKUX 33/1a4, IPAMOTHO M3J1araeT OTBET, HO COJiepKaHue U opMa OTBETa UMEIOT HEKOTOpbIE
HETOYHOCTH

«Y IOBIETBOPHUTEIIHLHO» Ecmu ctyneHT oOHapyxuBaeT 3HaHHE M NMOHMMAaHWE OCHOBHBIX NOJIOKEHUIT ydeOHOrO MarepHaia,
HO HM3JIaracT €ro HEeloJHO, HeMIOCIeA0BATEeIbHO, OITyCKaeT HETOYHOCTH B OIIPE/ICNICHNE TOHATHH, B IPUMEHEHNH 3HAHUHN JUIS
peILICHUS TPaKTHYECKHUX 33/1a4, HE YMEEeT J0Ka3aTeIbHO 000CHOBATh CBOM CYXKJICHUS

«HeymoBieTBOpHUTENEHO Ecnm ctyneHT nMeeT pa3po3HEHHBIC, OECCHCTEMHBIC 3HAHUS, HE YMEET BBIICIATH TIIaBHOE U
BTOPOCTETICHHOE, JIOIYCKAaeT OMMNOKH B ONpEIeIeHIe MOHATHH, HCKaXKaeT X CMBICT, OECTIOPSIOYHO U HEYBEPEHHO M3J1araeT
Marepuall, He MOXKET IPUMEHSTh 3HaHUS AJIs PELIeHHs TPAKTUUECKUX 3a/1a4; 3a NOJIHOE He3HAHHWE U HeITOHUMaHHe y4eOHOro
Marepuala WIM OTKa3 OTBEYaTh

Kputepun onieHKH OTBETOB Ha 3aueTe, MPOBOJIUMOM B YCTHOH Gopme

Ornenka «OTIHYHO» CTAaBUTCS, €CIH

- Ha TEOPETHYECKHUE BOTPOCHI JaHbI Pa3BEPHYTHIC OTBETHI, IPH HEOOXOJMMOCTH H3JIOKEH MaTeMa-THIeCKUH anmapat ((hopMyIIbL,
rpaduKH ¥ T.JI.) IPUBEACHBI COOTBETCTBYIONINE CXEMBI, TAOIHIIbI, PUCYHKH U T.J., IPABUIILHO PEllIeHa 3a/1a9a

- 0OyyaroImuiicss XOpoIlo OpUEHTUPYETCS B MaTepuae, BIajieeT TEePMUHOIOTHEN, TPUBOAUT MPU-MEPbI, 000CHOBLIBAET,
aHAIM3UPYET, BBICKA3BIBAET CBOIO TOUKY 3PEHHS 110 aHAIM3UPYEMBIM SIBJIC-HUSIM M IIpOLIeccaM, MPaBHILHO MPUMEHSET
TOJTy9IEHHBIC 3HAHUSI ITPH PEUICHUN MPAKTUIeCKUX 3a7ad. OTBETHI H3NIAraloTcsi CBOOOTHO, YBEPSHHO 0€3 NCTIOIh30BaHUSI JIHCTa
YCTHOTO OIpoca

Onenka «XOopoIioy» CTaBUTCS, €CITH

- Ha TEOPETHYECKHE BOMIPOCHI JIAaHBI MIOJIHBIC OTBETHI, HO UMEJIa MECTO HETOYHOCTh B OTPEICIICHIH KaKUX-THOO0 TTOHSATHMA, SBICHUH
U T.J. 3a71a4a peuiexa.

- oOyyaromuiics OpueHTUpYyeTCs B MaTepualie XOpPOIIo, HO JOMYCKaeT OUIHOKU MpH (POPMYITHPOB-KE, OTIMCAHUU OTAETBHBIX
KaTeropuit

Onenka «Y JOBIETBOPUTEILHOY CTAaBUTCSI, €CIIN

- Ha TEOPETHYECKHE BOMPOCHI TaHbI OOIIUE HETIOIHBIE OTBETHI

- 00y4aroIuics ciabo OPUEHTUPYETCS B MaTepHalie, HE MOXET PelllaTh 3aaud, HE MOXET IIPUBE-CTH IPUMED, HE MOXKET
aHATM3UPOBATh U 0OOCHOBBIBATH

Ouenka «HeynoBneTBOpuTENbHOY CTABUTCS, €CIIN

- HE pellleHa 3ajjaya U MpaBUIIbHBINA OTBET AaH Ha OJUH BOMpoc (TIUOO HU HA OJTUH)

- oOyyaromuiics B MaTepuae TUCIMILIMHBI TPAKTUIECKH He OPHEHTHPYETCS, T.€. HE MOYKET AaTh NaXke OOIIUX CBEICHHUHU 110
BOTIPOCY.

Kpurepun orieHkH skK3aMeHa, IPOBOJMMOTO B JUCTaHIIMOHHON Gopme B LMS Canvas
85 < Ilpouent BepHbIx 0TBeTOB < 100 - OT/IIMYHO

70 < IIpoueHt BepHBIX OTBETOB < 84 - XOpOLIO

50 < IIpo1eHT BEpHBIX OTBETOB < 69 — yIOBIETBOPUTEIHHO

6. YHEBHO-METOAUYECKOE U UHO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIN 3arnasue bubnuoreka W3zpatenscTBo, IO, 311. aapec
JI1.1 |yxun E.J., [lepuos | Komnonanas xumusl. M. IOpaiir, 2014,
AB., Amenuna E.A. VYueOuuk. ba3zoBblit Kypc.
JI1.2 | Aunpromkosa O. B., Xumns. V36panHbIe pa3aems Hosocubupek : HI'TY, 2011, URL:
Boctpuxosa T. U., oOmieit pusnyeckoit u http://biblioclub.ru/index.php?
[IIBeipeBa A. B., KOJIJIOWJHOM XMMHUU: yueOHOe page=book&id=228572 (12.11.2015).

rmocooue




ABTOpBI, COCTaBUTEIH

3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

J1.3 |Kykymkuna U. 1., Konnongnas xumus: yaebHoe W3natens: KemepoBckuii
Mutpodanos A. 1O. nocooue rocyIapcTBeHHBIN yHuBepcureT, 2010,
http://biblioclub.ru/index.php?
page=book&id=232755 (09.11.2015)
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTOpBI, COCTaBUTEIIH 3arnasue bubnuoreka W3narenbcTBo, TON, 311. aJpec
JI2.1 |C.A. banesun, b.B. OCHOBBI (HPU3UIECKOH U M.: "TIpocsemenue”, 1975 r.,
Epodees, H.U. KOJUTOMIHOW XuMHH: Y4eOHoe
IMono6aes ocoOwue Ui CTyAEHTOB
JI2.2 | IIucapenko A.All., Kypc komnonanoit xumuu H3n-Bo "Beicmras mikoma", 1969 r.,
TTocnenosa K.A., AT.
SkoBneB
JI2.3 | B.H. 3axapuenko Komnonanas xumus Mio: Bricmas mkomna, 1989 r.,
J12.4 | C.C. Boroukuit Kypc xonnouaHoi xumun M.: U3n-Bo "Xumug", 1976 r.,
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJeKOMMYHHKAUOHHOH ceTu « AHTepHeT»
D1 |Poccuiickas HaydHas 3MEeKTPOHHAS OUIOIHOTEKA www.elibrary.ru
32 | KubepJlennnka www.cyberleninka.ru
33 |[H® HUTY" MUCuC" www.nf.misis.ru
6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust
I1.1 | AutuBupyc Kaspersky Endpoint Security mis 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. Ilepeuenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U NMPOodeccCHOHANBHBIX 023 JaHHBIX
U.1 |- Odunmansrsni caiit HoBorponrkoro ¢gumana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Dnexrpornas 6ubmmoreka HUTY "MUCuC" http://elibrary.misis.ru
n.3
N.4 |- YHuBepcurerckas 6ubnuoTeka oHnaiH http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasuauenune OcHarexnne

133 VYuebnas  aymuropmst  [uid  3aHATHH | KoMmekt yaeOHoH Mebenn Ha 56 MecT 1 oOydaromuxcs,
JIEKL[HIOHHOTO THIA, NpPaKTUYECKHX | |  CcTalMOHApHBIM KOMIBIOTED [UIsl IperojasaTelsi ¢
3aHATHI BBIXOJIOM B MHTEPHET, IPOEKTOP, SKpaH HACTEHHBIH, J0CKa

ayoutopHas MenoBas, BeO kamepa Logitech, konoHkwH,
nuneH3nonHsle  mporpammel - MS  Office, MS  Teams,
antuBupyc Dr.Web.

134 Vuebnas  aymuropmst  uid  3aHATHH | KoMmiekt ydaeOHoi Mebenn Ha 40 MecT s oOydaromuxcs,
JIEKIIUOHHOTO THIA, NPaKTUYECKHX | |  cTallMOHApHBIM KOMIBIOTED JUIsl  IpernojasaTelsi ¢
3aHATHH BBIXOJIOM B WHTEPHET, NPOCKTOp, SKpaH Ha IITaTHBE, JOCKa

aymuTtopHas MenoBas, BeO kamepa Logitech, xononkw,
nuieH3nonHele  mporpammel MS  Office, MS  Teams,
antuBupyc Dr.Web.




140 VYuebHas mabopaToprst XUMHN

Kommutekt oOopymoBanmss 1 J1abopaTopuu oOmed wu
Heoprannueckor xumuu HO® HUTY MUHCuC 04.2.3.0163,
1 mr.

(Cton-moiika pgBoviHass CMCIT 1200, 2 mT., cTOX
nabopatopuenii ¢ smukamu CJISI 1200, 6 ., Talyper
nabopatopusiii 20 mT., cTemmax Uil XamaToB, 1 miT.,
MITaTUB JabOpaTOpHBIH MeTaUIMYecKui it OroperoB I13,
5 mr, IOTaTMB JIaOOpaTOpPHBIA U 3aKPEIUICHHUS
XMMHYECKOH mocymnbl M obopymoBanms, 10 mT., Becs
anexktpoHHsle BYJI-200, 1 ., Bechl aHamutudyeckue AB-
210-01, 1 mT., TIKMTKa HarpeBaTelibHAs AJIEKTpUYECKast
[I3J1, 4mr., quctumnsarop mabopatopHsld, | mr., pH-merp
craunonapubiii DKCIIEPT-001-3, 4 mrT., nocka menoBas, 1
IIT., TEPMOMETP DJIEKTPOHHBIM mnopTtatuBHbl UT-15 17K,
15 mr., marHutHas wmemanka [19-6100, 15 mr., cocyn
KaJIOPUMETPUYECKUI U1 TpOBelNeHHs  J1abopaTOPHBIX
paboT 1o TepMOXUMHUH, 15 IIT., IMUOIBI TUTEIbHBIE, 15 mT.,
HaOop  Mopenell  KPHCTAJUIMYECKHX  CTPYKTYyp  JUIA
JeMOHCTpaIui, 1 mrT., TafiMep SIEKTPOHHBIH NN(PPOBOH
nopratuBHbIE RSTO4167, | mT., KOMIeKnus MUHEPATIOB H
o0pa3loB  MeTajyioB  Ais  JAEeMOHCTpanuid, 15 mr.,
tepmomerp Th-37, 1 mr, 6apomerp BB-05M HactenHsId, |
mT., Tabnuua MeHjaeneeBa HacTeHHas, | INT., TabiuIa
pPacTBOPUMOCTH HacTeHHas, 1 IT., Habop apeoMeTpoB B
KoHTelHepe st xpanenuss AOH-1, 1 mr., pedpaktomerp
mudposort [19-5200, 2mrT.), akBaguctmwisitop J3-25CII0,
1 mr., wmarautHas wmemanka 04.2.3.0006, 1 T,
mukpomanomerp MMH-240, 1 1mT., mne4yp KamepHas
HarpearenpHas "[IM-1000", 1 mr., Moiika nabopaTopHas
JIK-1200, 2 mT., razoaHaauM3aTop IpOLECCOB TIOPEHUS
nopratuBHblii Testo-300M, 1 mr., poTokonopumerp KDK-
3KM, 1 mr., Buckosumerp BIDK-4 1.12, 2 mr,
suckosumerp BIDK-1 0.34, 1 .

8. METOANYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIUXCA

Jl1s1 yCHeIrHoro OCBOSHUS UCIIAIUINHEI M TIOHUMAHHUS TEOPETHIECKOTO MaTepralia CTyJeHTOM HeoOXOMMMbI 3HAHHU,
MOTy4YEHHbIE B BBICIIEHT MIKOJIE IT0 MaTeMaTHKe, (PU3HKe, 00IIel 1 HeOpraHW4ecKoi XUMuH, HHpOpMaTuKe, HU3HIECKON XUMHUH,
TEOPHUH BEPOSITHOCTEH U MaTEMaTHUECKON CTaTUCTUKE, SKOJIOTHH.

CrexyeTr HOMHHATB, YTO JICKIIMOHHBIN MaTeprall OTpaXkaeT JINIIb HanooJiee 3SHaYNMbIe HAYIHBIE M TEXHUUECKHE PEIICHHS,
MOATOMY, JUISI IOHUMAaHUS MaTepraia Heo0X0auMOo 00paIaThCs K TUTEPATYPHBIM UCTOYHUKAM C O0JIee MTOTHBIM OMICaHuEeM
u3ydaeMoi TeMbl. He crienyeT orpaHn4MBaThCs OAHUM y4eOHBIM ITOCOOHEM, WIIM BBIOMPATh TOJIBKO CaMblii COBPEMEHHBIH yIeOHHK.
CrenyeT UCTIONB30BaTh Kak 0a30BYIO JIUTEPATypy, TaK H JOIOIHHUTEIBHYIO, YKa3aHHBIC B pabodei mporpaMMe AUCIHIUTAHEIL.

IIpu MOATOTOBKE K MPAKTHYECKUM 3aHATHAM HEOOXO0AMMO MTOBTOPUTH PaHee MPOIISHHBIN JCKIIMOHHBIH MaTepPHUal U TOTIOJHUTD
€ro CBEJICHUSIMHU U3 aKTYaJbHBIX Ha CETOTHSIIHUN JJeHb UICTOUHMUKOB MEPUOJMYECKOHN MEeYaTH BEAYIIUX B OTPACIHU KyPHAJIOB, TAKUX
kak «Kokc n Xumusi», «barkupckuit HeTeXuMUIecKuit xypHam, «Ctaiby, «Yroab», «Becthuk MI'TYy».  Ilpu Hannuuy,
TI0JIE3HO MCIOTB30BaTh HH(POPMAMOHHEIE OI0JIIETEHH, BRIITYCKaeMbIe BEIYIIM HAayIHO-FCCIIENOBATEIBCKAM HHCTHTYTOM CTPAHBI
OT'YII BYXHWH (BocTouHBIH yraeXuMUUECKH HHCTUTYT, T. EkaTepunOypr), a Taxke cOOpHUKU pedepaTHBHBIX CTAaTeH, HaTCHTHI,
HaXOJSIINECS B OTKPBITOM JIOCTYIIE.

Kpowme Toro, cinenyer pa3oOparh 1 IETaIbHO MPOPadbOTaTh THIIOBBIC IIPUMEPHI PEIICHUS 3a1a4 KOJUIOUAHOW XUMUH (TIPHBEICHBI
HUKE).

[IpuMeps! penieHus TUMOBBIX 33134
1) IIpu KOHEHCAIMK TyMaHa, COCTOSIIETO U3 Kareib KaaMmus, oopa3oBaiioch 12. 10 - 6 M 3 xxuakoro kaamus. [loBepxHOCTHOE
HaTsDKEHHE TIPH TeMITepaType KoHaeHcarmu paBHo 570 Mk M2.

CBo0o/1Has IOBEPXHOCTHAS dHEPTHs BCEX Karenb cocTaBisiia 53 J[k. Beraucnure IMCepcHOCTh U TUaMeTp Kamnelb JKUAKOTO
KaJMUS.
Pemenne. Dueprus ['m60ca MOBEpXHOCTH ONpeNeNsieTCs 0 YPaBHEHHUIO:

Gs=yS.
CBs13b MEXY YAETBHON MOBEPXHOCTHIO Sy, TOBEPXHOCTHIO S, 00beMOM V H AUCIIEPCHOCTHIO D BRIpaXkaeTcsi COOTHOLIEHUEM:
Syn = S/V= 6D.

[ToBepxHOCTH Kamnenb TymaHa coctaBisger S = 6 DV. /lucnepcHocTh Karnenb KaAMus paBHA

Juametp xanens kagmus pasen d=1/ J1=8,1.10-7 m.
2) Paccuuraiite paboty anre3un Wa prytu K crekiy nipu 293 K, ecnu usBecten kpaeBoit yroiu = 130 0. IloBepxHOCTHOE
HaTsDKeHue pTyTH y = 475 M/Ix/ M 2. Haitnure xkoaddunment pacrexanus f pTyTH 1o TOBEPXHOCTH CTEKIIA.
Pemenne. Berpaxenue Juist paboTsl aJre3un 4epe3 KpaeBoi yroi gaercs ypaBHerueM Jrompe - FOHra:
Wa= yx - (1 + cosu) =
=475 (1 + cos 130 0) =475 (1 - 0.64) = 171 mJIx/™m 2.




Koapunuent pacrekanust pacCUUTHIBAIOT IO COOTHOILICHUIO
f=Wa-Wk,
rne Wk =2 yH g mnpencrasisier paboTy KOTe3unu;
f=171-2.475=-779 M/Ix/M 2, T. e. pacTeKaHUS HET.
3) OnpenenuTh MOBEPXHOCTHBIN M30BITOK (kMONB/M2) mipu 10 oC asist pacTBOpa, coaeprxkatero 50 Mr/i neaaproHoBOi KUCIOTHI
C8H17COOH, nmoBepXHOCTHOE HATSHKEHUE UccienyeMoro pacteopa 57,0. 10-3 u/M.
Pemenue: [1o cnpaBounuky HaxoauMm cH2ompu 10 0C:
o H20 = 74,22 10 -3 /M. OnpezenseM KOHIEHTPaNUIo KUCIOTHI B pacTBope C2 = 0,05/ 158 = 3,2. 10 - 4xmons/m 3; C1 = 0.
ITo ypaBHeHHUI0 N30TEpMBI aacopOIMK ['MOOCca HaX0AUM TIOBEPXHOCTHBIH U30BITOK:

Tak kak I > 0, To agcopOuust MOJTOKUTENbHA.
4) PaccuuTaiiTe KpuTHYECKOE 3HaYCHUE MeX()a3HOro HATSDKEHHUS, ONpeaersieMoro kpurepuem Pebunaepa, HIke KOTOPOTro
MPOMCXOIUT CAaMOTIPOU3BOJIbHOE aucneprupoBanue. Temmeparypa 200C, pasmep obpasyronuxcs yactuil 11110-6 cm, torapupm
OTHOIIICHHS YHCIIa YaCTHI] JUCHIEPCHON (a3bl K YHUCITy MOJIEKYJ IUCIIEPCHOHHOM Cpensl paBeH y = 15.
Pemenne: MexdaszHoe MOBEPXHOCTHOE HATSKEHHE, IPU KOTOPOM IIPOUCXOAUT 00pa30oBaHHe THO(DHIBHBIX JUCIEPCHBIX CHCTEM
BBIYHCIIIETCS 110 COOTHOIIEHUI0 Pebunaepa- lykuna:

okp < v KT/a2.
[Ipu yrouneHnn 3Ha4EHHUS IapaMeTpa y I c(hepHIecKUX JaCTUI] BEIpaKEHUE IIPHOOpETaeT CIeyOIni BU:

5) Onpenenute ko3hduruent nudpdysun D u cpeqHeKBagpaTHUHBIA CIBUT A 4acTHUIIBI THAPo30IIs 3a Bpemst T =10uM, T =293,2 K,
BA3KOCTb cpefbl 1 = 10- 3 [Tallc, r = 50HM.
Pemenne: Koapduuuent quddysun D paccunTeiBaeTcs M0 ypaBHEHUIO DHHINTEHHA!

Kospdrmmment nuddy3nn n cpeaHuii CABUT 9aCTUIIEI CBA3aHEI ypaBHEHHEM DHHIITEHHA-CMOIyXOBCKOTO!
Toraa cpenHeKkBaApaTUYUHbIH CABUT YAaCTHUIIBI COCTABUT:

6) DNeKTPOKUHETHIECKUH oTeHIHa yacTul ruapo3oins 50 MB. Ilpunoxennas saemasas DJ[C 240 B, paccrosane Mexxy
anexTpogaMu 40 cM; BEIYHCTHTH 3IEKTPO(QOPETHUECKYIO CKOPOCTh YaCTHII 307151, €CIU (popMa UX NUIMHApUIEcKas. BsI3kocTs BOIBI
n=1 10 -3 Ila ¢, nusnekTpuveckas MPOHULIAEMOCTh cpebl 81.

Pemenne: 13 GpopMyIsl 31eKTPOKHHETHYECKOTO TTIOTEHIIAIIA YaCTHII IAIHHAPUIECKOH (GopMBL:

HaXOJIM 3JIEKTPO(POPETHIECKYIO CKOPOCTH:

7) OmpenenuTs BA3KOCTH TIIMIIEPHHA, €CIIM OH M3 BUCKO3MMETpa BEITEKaeT depe3 Kamwunip. Paanyc kammmapa r = 11110-3m, amuHa
kamwsipa 1=61110-2m. Cxopocts Teuenust 141110-10m2/c mox gaBnennem P=2001Ta.
Pemenune: CornacHo ypaBuenus Ilyazeinst

T7ie V — CKOPOCTb TEUCHHUS

B nenom, IMCHUITIIMHA COCTOUT HE TOJIBKO U3 ayAUTOPHOM YacTH, HO U BKJIIOUAET B ce0sl cCaMOCTOATENbHYIO paboTy CTYIIEHTa,
MPU3BAHHYIO B IIEPBYIO OYEPENlb HAYYUTh CTYJICHTa pabOTaTh C JUTEPATYPOH U MPOBOAUTH JIOTHUSCKHUIA aHAIN3, NeTaTh 0000IICHHS.

Ha camonoarotoBky BEIHOCATCS CIEIYIOLINE TEMBI:
«Komnonnnsie ITAB», «KKamMeHHOYyronpHas cMoia — Kak CI0XkHas KOJUIOUAHAs cucteMay, «[I[puMeHeHne KOJUIOuAHbBIX CUCTEM B
OBITOBBIX M ITPOU3BOJICTBEHHBIX Ipolieccaxy, «Croco0bl pa3pylieHus SMYIbCHIA U CYCIICH3UH, TPUMEHSIEMBbIC TTPU OUYHCTKE
CTOYHBIX OBITOBBIX U MIPOMBIIUICHHBIX BOJ», «[IleHOOOpasyroniue cBoiictBa [IABy, «/cronb30Banue sSBIICHHS HAOyXaHUs
KOJUJIOMJIOB B IIPOMBIIINIEHHOCTI.

JJis ycremHoi caaqu sK3aMeHa Ipy 3TOM He0OXO0MMO 0OBEIMHUT CBECHHUS, TOJIyIeHHBIE B XO€ JIEKIMOHHBIX, TPAKTUIECKUX
3aHATUH U CAMOIIOATOTOBKH.




