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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

Konsionagnasa xumus

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hamnpasnenue noarotroBku 18.03.01 Xumuueckass TEXHOJIOTHS
[Tpodums XUMHYecKask TEXHOJIOTHsI IPHPOIHBIX SHEPTOHOCHUTENEH U YIIIepOIHBIX
MaTepHajoB
Keamuduxanums Bakanasp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o y4eOHOMY IIJIaHy 144 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 9K3aMeH 5
ayJUTOPHBIE 3aHATH 51
caMoCTOsITeNbHAs paboTa 66
4acoB Ha KOHTPOJIb 27

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 5@3.1)
Kypee>) Hroro
Henens 19
Bun 3anaruit i | PO | VI PII

Jlexmun 17 |17 (17 |17
JlabopaTopHsbie 17 |17 |17 |17
IIpakTuyeckue 17 (17 |17 |17
B tom uuncne unT. 23 (23 |23 |23
Uroro ayn. 51 |51 [51 |51
KonrakTHas pabora 51 |51 |51 |51
Cam. pabora 66 |21 |66 |21
B ToM uucne cam.
pabota B pamkax ®OC
Yacsl Ha KOHTPOIIb 27 (36 |27 (36
HUtoro 144 (108 | 144 | 108




IIporpammy cocraBum(u):
x.n.u, Joyenm, Hegheoosa E.B.

Pabouas mporpamma
Konnonnnasa xumus

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
18.03.01 Xummueckas TexHonorus (npuka3 Muno6prayku Poccun ot 02.04.2021 r. Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

18.03.01 Xummueckas texHomnorus, 18.03.01 24 XumTexnonorus IIplIOuYM.plx Xumudeckas TeXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2023, nporoxoi Ne 49

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepxkeHHol YueHnbiM coBeToM ®TTAOY BO HUTY "MUCuC" 30.11.2023, npotokosn Ne 49

Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadeapa matematuxu u ecrectBo3nanusi (HoBorpouukuii ¢puaua.n)

IIpotokon ot 12.03.2025 r., Ne3

PykoBonuTens nonapasaeneHus K.1.H., 1oueHT A.B.I1IBanesa



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: b1.0

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

2.1.1 Be3omacHOCTh KU3BHENEATEILHOCTH

2.1.2 | OpraHnueckast XUMUs

2.2 JucuuIuinHbl (MOAY/14) U IPAKTHKH, UIs1 KOTOPBIX 0CBOCHHE JAHHOM JMCUMILINHBI (MOAYJ/Is1) HEO0X0AMMO KAK
npealecTByoIee:

2.2.1 |IIpon3BOACTBEHHBII MEHEIKMEHT

2.2.2 | Xumu4eckas TeXHOJIOTHS TOILIMBA U YTJIEPOIHBIX MaTepHAIIOB

2.2.3 | KypcoBas HaydHO-HCCIIeIOBaTENbCKas paboTa

2.2.4 | CucremMa 3KOJIOTHUYECKOTO MEHEIKMEHTA

2.2.5 TeOpeTI/IquKI/IC OCHOBBI XUMHYCCKOH TEXHOJIOTHH TOILINBA K YIJIEpOAHBIX MAaTCpUaIOB

2.2.6 | YnpapneHue MpoeKTaMu

2.2.7 |IoaroroBka K Impoleaype 3alIiThl M 3alIUTa BHITYCKHON KBaTH()UKAIIMOHHOH PaboThI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSAMH

OIIK-5: CnocodeH ocyliecTBIATH IKCIIEPUMEHTAIbLHbIEC HCCIeJ0BAHMS U HCNBLITAHMS 10 32JaHHOII MeToUKe, TPOBOAUTH
Ha0JII0IeHUs] ¥ M3MePeHHsI C y4eTOM TPeGOBaHH TeXHHKH §e301acHOCTH, 00padaThIBATh H HHTEPNPETHPOBATH
JIKCMEePUMEHTATbHBIE TaHHbIE, IPHMEHSATh 3HAHNHE YKOHOMIUYECKHX, OPTAaHU3AMNOHHBIX 1 YIPaBJIEeHYECKHX BONMPOCOB,
TAKUX KaK: ypaBJeHHe NPOEKTAMHU, PUCKAMH U N3MeHEHUIMH

3HaTb:

OIIK-5-31 3Hath
OCHOBHBIE MOJIEKYJISIPHO-KHHETHIECKHE, ONITUIECKUE, TOBEPXHOCTHEIE SIBJICHUS, HAOII01aeMble B IUCIIEPCHBIX CHCTEMAaX

ITIK-1: CnocodeH NpoBOAMTH AaHAJIM3 ChIPbSl, MATEPHAJIOB H FOTOBOIl NPOAYKIMHM XMMUYECKOI0 IIPOU3BOACTBA,
OCYLIECTBJISAITH OLIEHKY Pe3yJbTATOB aHAJIM32, HCI0JIb3Ysl HOPMATHBHBIE IOKYMEHTBI 110 KA4€eCTBY, CTAHAAPTH3ALUU U
cepTuHKAIMHA IPOIYKTOB W M3 eaHii

3HaTh:

[IK-1-31 mMeToabI pa3pylIeHs AUCIEPCHBIX CUCTEM B HeTenepepadoTke H KOKCOXUMHUHU

OIIK-5: CiocoGeH oCcylIecTBIATH IKCIEPAMEHTAIBHbIE HCCIeI0BAHNS 1 MCIIBITAHNS 10 32JaHHOI MeTOHKe, TPOBOIUTH
Ha0II01eHUs] M U3MEPEHUS € Y4eTOM Tpe0oBaHMii TEXHUKH 0€30MacHOCTH, 00padaThIBaTh U HHTEPNPETUPOBATH
IKCNePUMEHTAJIbHBIC TaHHbIC, IPUMEHATDH 3HAHUE IKOHOMUYECKUX, OPIraHU3AIUOHHBIX U YIIPABJCHYECKUX BONIPOCOB,
TaKMX KaK: yIpaBJieHHe NPOeKTaAMU, PUCKAMH M U3MEHEHUsIMH

YMmerb:

OIIK-5-Y1 ymets
NPUMEHSTH OCHOBHbIE 0a30BbIe MOHATHUS ¥ 3aKOHBI IOBEPXHOCTHBIX SIBJICHUI U JUCIIEPCHBIX CHCTEM JUIS IIPOBEICHUS
9KCIICPUMEHTOB C HUIMH

IIK-1: Cnioco0en NpoBOANTL AHAJIU3 ChIPbS, MATEPHAJIOB H FOTOBON MPOAYKIHH XHMHY€CKOr0 IPOU3BOACTBA,
OCYIIECTBJIATH OLECHKY Pe3yJIbTATOB AHAJIM3a, HCI0JIb3YS HOPMATHBHBIC JOKYMEHTBI 110 KA4eCTBY, CTAHAAPTH3AIMHA H
cepTu(UKALNY NPOIYKTOB M H3eTUMH

YMmerb:

IK-1-Y1 ymers
UICHTU(UIIIPOBATH AUCIIEPCHEBIE CHCTEMBI B HeTerepepaboTke U KOKCOXUMIH

OIIK-5: CnocoGeH ocyuiecTB/ISTh IKCIIEPMMEHTAIbHbIE HCCJIE0BAHUA M UCTILITAHUA 110 321aHHOI MeToAuKe, IPOBOAUTH
HA0JII0/IeHUs U U3MePEeHUsI € Y4eTOM TPeOOBAHMIA TeXHUKH 0€30MaCHOCTH, 00padaThIBaTh U HHTEPNPETUPOBATH
JKCIepUMEHTAIbHBIE TaHHbIE, IPHMEHSTh 3HAHHE YKOHOMUYECKHX, OPTAHH3AMUOHHBIX 1 YIPaBJIEeHYECKHAX BONPOCOB,
TAKHUX KaK: YIPpaBJICeHHUE ITPOCKTAMU, PpUCKAMHA U U3SMCHCHUSAMHU




Baanernb:

OIIK-5-B1 Baagets

IMPaKTUYCCKUMH HaBbIKaMH ITPOBCACHUA SKCIICPUMEHTOB JIsI UCCIICAOBAHUA ITOBEPXHOCTHBIX SIBJICHUM U JUCTICPCHBIX CUCTEM

IK-1: Cnocob6en MNPOBOJAUTHL aHAJIU3 ChIPbil, MATEPHUAJIOB U roToBOM NPOAYKIIMU XUMHUYECKOI'0 IPOU3BO/ICTBA,
OCYIICCTBJIATH OIICHKY PE3yJIbTATOB AHAJIN3A, HCIIOJb3Yd HOPMATHBHBIC JOKYMEHTHI 110 KAY€CTBY, CTAHTIAPTU3AIIHA H

cepTU(UKALNY NPOIYKTOB M M31eTUIH

Baagers:

[IK-1-B1 Brnaners
HaBBIKAMU KOJHMYECTBEHHOM OIIEHKH JTUCTIEPCHOM CUCTEMBI B He(TerepepadoTKe 1 KOKCOXUMHUHU

4. CTPYKTYPA U COOEP)KAHUE

Kog HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanne Bpinosn
3aHATHSA TeM /BU] 3aHATHS/ / Kypc HHAMKATOPbI H 3L sieMble
KOMIeTeHIMii pecypchl padoThI

Pazgen 1. O6mas
XapaKTepUCTHKA
AUCUUILTHHBI

1.1 MecTo BBICOKOAMCIIEPCHBIX 5 1 I1K-1-31 OIIK- JI1.1 JI1.2
CHCTEM U MaTEpHAJIOB B 5-31 JI1.3J12.1
o0meit cucteme J12.2J12.3
COBPEMEHHBIX MaTEepUalIOB B 013233
MIPOMBIIIJIEHHOCTH, IPUPOJE,
obITy /JIex/

1.2 Nel Mecto 5 2 MK-1-31 TIK-1- | JI1.1J12.1 P8
BBICOKOJUCIIEPCHBIX CUCTEM B1 OIIK-5-31 J2.2
1 MaTepraioB B o0IIIei 213253
CUCTEME COBPEMEHHBIX
MaTepHajioB B
MPOMBIIIJIEHHOCTH, IPUPOJE,
oty /Ilp/

1.3 Nel 5 2 OIIK-5-Y1 J1.2 P1
TexHnka 6e30macHOM paboTHI OIIK-5-B1 JI1.3J12.1
B T1abopaTopuu HU3NIECKOM J12.2J12.3
M KOJUTOUTHOW XWMHUH, J12.6
3HaKOMCTBO C 000pyIOBaHHE 0102233
u npubopamu /J1a6/

1.4 Knaccugukanus mo 5 2 I1K-1-31 OIIK- JI1.1J11.2
arperaTHOMy COCTOSIHHUIO, TIO 5-31 JI1.3J12.3
pasMepam 4acTHil 213253
JICTIEPCHON (has3bl, IO
WHTEHCUBHOCTHU
B3aMMOZEUCTBHSA JUCIIEPCHON
Cpelbl B JUCTIEPCHON (a3bl.
Croco0bI MOTyYeHUS
JTUCTIEPCHBIX
cucrem.Kitaccnouxanus
JUCTIEPCHBIX cucTeM. /JIex/

1.5 Nel 5 1 MK-1-31 TIK-1- | JI1.1 JI1.2 P8
Knaccudukanus no B1 OIIK-5-31 JI1.3J12.1
arperaTHOMy COCTOSIHHIO, TTO J2.2 J12.4
pasMepam 4acTuil 2132033

JUCTIEPCHOM (ha3bl, IO
UHTEHCUBHOCTU
B3aUMOJIEUCTBUS JUCTIEPCHON
Cpenbl ¥ JUCHEePCHOH (a3bl.
CniocoObl osTy4eHust
JCTIEPCHBIX
cucrem.Kimaccnguxarms
JUcTiepcHbIX cucteM. /IIp/




1.6 3HaueHHe HAyKH O IK-1-31 OIIK- | JI1.1J11.2
JIUCTIEPCHOM COCTOSIHUHU 5-31 JI1.3J12.3
BEIIECTBA 1T XUMHIECKOM 213253
TEXHOJIOTHH, TIPOU3BOICTBO
OTHEYIIOPOB, IepepadboTKu
YIIIEPOIHUCTHIX
Marepuainos /Cp/

Pasnea 2. Tepmonnnamuka
TMOBEPXHOCTHBIX SIBJIEHUT

2.1 JIBa BaskHEHMIIIHUX criocoda I1K-1-31 OIIK- JI1.1 J11.2
ONHCAHUS TOBEPXHOCTHOTO 5-31 JI1.3J12.1
cinosa. TepmonuHamuka 2.2
MOBEPXHOCTHOTO CIIOS. 213233
IToBepXHOCTHAS SHEPTHS,

MOBEPXHOCTHOE HATSDKEHHE,
METO/BI €r0 ONpeAeIeHus,
MexdazHoe

HaTsDKeHue. /JIex/

2.2 Ne2 MK-1-31 TIK-1- | JI1.1 JI1.2 P9
Pacuer ocHOBHBIX B1 OIIK-5-31 JI1.3J12.4
XapaKTepUCTUK 212233
noBepxHocTHOTO ciost /TIp/

2.3 OCHOBHBIE COOTHOIICHUS ITK-1-31 OIIK- JIT.1JI1.2
rporecca CMaynBaHus, 5-31 JI1.3J12.1
KOTe3us, a[re3usi, pacyer J12.2 J12.7
aJIre3uy Mo KpaeBoOMY YTy 213253
CMauWBaHHS U BETMYUHAM
MOBEPXHOCTHOTO HATSKEHHUSL.
®dnoTanus, NpueMbl
YIIPaBIICHHUS IIPOIIECCOM
¢oraruu. IToBepxHOCTHO-

AKTHBHBIC BEILIECTBA, UX
3HAUCHUS B TEXHOJIOTHH, B
ObITY, B Tipupoe. /JIex/

2.4 Ne3 TK-1-31 TIK-1- | JI1.1 JI1.2 P10
CMmauuBaHusi, KOTe3us, B1 OIIK-5-31 JI1.3J12.4
anre3us. Y paBHEHUE 215253
I'm66ca /Mlp/

2.5 CamocToATenbHOE U3yUeHHE MK-1-31 IIK-1- | JI1.1 JI11.2
yueOHOrO Marepuana B LMS B1 OIIK-5-31 JI1.3J12.2
Canvas: [loBepxHOCTHas 3
SHEPrusi, IOBEPXHOCTHOE 2102233
HaTsDKEHHE, METOIBI €T0
ompeneneHus, MexdasHoe
HaTspkenue /Cp/

2.6 Ne2 OIIK-5-V1 JI1.2J12.1 P2
CenuMeHTalnOHHO- OIIK-5-B1 JI2.3J12.4
nuddy3noHHOE paBHOBECHE. 013233
Ocmoc. /J1a6/

2.7 Ne3 OIIK-5-V1 JI1.3J12.2 P3
Kanunnsipusie siBnenus. OIIK-5-B1 JI2.3 J12.5
MeTobl OLIEHKH 212233

MOBEPXHOCTHON SHEPTUH
TBepIbIX Tel. /J1ab/

Pasnen 3. AxcopOunoHHbIe
M KaNWLISIPHBIE SIBJICHUS




3.1 Omnpenenenue aacopOLUU KaK I1K-1-31 OIIK- JI1.1 J11.2
MMOBEPXHOCTHOTO SIBJICHHUSI. 5-31 JI1.3J12.1
duznyeckas ¥ XUMHYECKast JI2.3J12.4
azcopOIHs, UX MPU3HAKH. D152 53
Teopust MOHOMONEKYIIAPHOU
ancopbrmu Jlenrmiopa,

H30TepMa aJICOPOITHU
Jlenrmropa, BbIBOJI, aHANIN3,
NpUMEHCHHUE. Y paBHCHUE
BOT, ananu3 u npumMeHeHue
ypaBHeHus. /Jlex/

32 Ned4 M3otepMsl MK-1-31 TIK-1- | JI1.1 J11.2 P11
azacop6rmu /TIp/ B1 OIIK-5-31 J1.3

313233

33 Ned OIIK-5-Y1 JI1.1J11.2 P4
MounexynsipHbie OIIK-5-B1 JI1.3J12.1
B3aUMOJIEHCTBUS U 0COOBIE J12.2J12.4
CBOICTBA MOBEPXHOCTH 213253
pasznena ¢a3. /J1ad/

34 CamocToATenbHOE U3yUeHUe [IK-1-31 OIIK- | JI1.1JI1.2
yueOHoOro Marepuana B LMS 5-31 JI1.3J12.1
Canvas: AncopOuust Ha 215253
TBEPIOH TTOBEPXHOCTH.

Ypasuenue ['enpu /Cp/

3.5 CamocTosTensHOe U3yUeHUe IK-1-31 OIIK- | JI1.1J11.2
yueOHOro Matepuana B LMS 5-31 JI1.3J12.1
Canvas: luddysus B J2.2J12.4
YABTPaMHUKPOT€TEPOTCHHBIX 313233
cHCTeMaX, ee CBs3b C
OpOYHOBCKHM JIBHIKCHHEM.
3akoHbI AU GY3HH.

Ypasuenue DinmrelHa /Cp/

3.6 Kanummsiprast konaeHcanusl. I1K-1-31 OIIK- JI1.1 J11.2
AncopOrus: a) 5-31 JI1.3J12.2
HE3JIEKTPOIUTOB; 0) HOHOB. 2.4
IMpurnun I1.A. Pebunnepa, 213233
€ro NpuMeHeHHe. Y paBHEHHE
Jlamumaca /Jlex/

3.7 Ne5 MK-1-31 IIK-1- | JI1.1 JI1.2 P12
Kanunnsapras konaeHcanus. B1 OIIK-5-31 JI1.3J12.1
VYpasuenue Jlammaca /TIp/ J2.2J12.4

313233
Pazpgen 4.
DJeKTPOKHHETHYECKHE
SIBJICHH S

4.1 MexaHu3Mbl 00pa30BaHus U [IK-1-31 OIIK- | JI1.1JI1.2
CTpOEHHE JBOMHOTO 5-31 JI1.3J12.1
3JIEKTPUIECKOTO CIIOS; J2.2
JNIEKTPOKUHETUIECKUE 212233
sBJICHUA. [[3eTa-moTeHua.

Dnextpodopes,
3IIEKTPOOCMOC, TOTECHIIHAI
TEUCHUS, HOTCHIIHAI
ocenanus. [Ipakruyeckoe
HCTIONIb30BaHNE
AIIEKTPOKUHETHYECCKUX
SIBJICHHIA. 00pa3oBaHue U
cTpoerne munemt. /Jlex/

4.2 Ne6 IK-1-31 OIIK- | JI1.1J11.2 P13
Dnextpodopes, 5-31 JI1.3712.4
3JIEKTPOOCMOC, A3eTa - 213253

norermman /TIp/

Paszgen 5. YcTouuBOCTD U
KOAryJsiiusi THCIepPCHbIX
CHCTEM




5.1 CB0OOOIHOTUCTIEPCHBIE I1K-1-31 OIIK- JI1.1 J11.2
CHCTEMBI, OCHOBHBIE 5-31 JI1.3J12.1
xapakTepucTuku. Juddyns 2.2
B YIBTPAMHUKPOT€TEePOr €HHBIX 313233
cucTeMax, ee CBs3b ¢
OpOYHOBCKHM JIBHIKCHUCM.

CenumeHTarms,
CeIMMEHTAIIMOHHBIN aHATU3.
DNEeKTPOIUTHAS KOATYIISALIMS.
KuneTnka xoaryisimm;
ObICTpast ¥ MeIJICHHAS
koarymsuus. Crabunuzanus
KOJUTOMIHBIX cucTeM. /JIex/

5.2 No7CennmenTanus, IMK-1-31 TIK-1- | JI1.1 JI1.2 P14
CeMMEHTAIlMOHHBIN aHaJIH3. B1 OIIK-5-31 JI1.3J12.2
DNEeKTPOIUTHAS 2.4
koaryistuus /Ip/ 313233

53 Ne5 OIIK-5-Y1 JI1.2J12.1 PS5
CtpoeHue 1 CBOHCTBA OIIK-5-B1 2.4
MOBEPXHOCTHBIX CIIOEB HA 013233
rpaHuiie paszgena ¢as
"Xunkocts — I'a3". /J1ab/

54 Ne6 OIIK-5-Y1 J1.2 P6
CoBpeMeHHasi MOJICNb OIIK-5-B1 212233
CTpOeHUs MULIEILTBI /J1ab/

5.5 CamocTosATenbHOE U3yYCHUE OIIK-5-V1 JIT.1JI1.2
ydebHoro Matepuana B LMS OIIK-5-Bl1 JI1.3J12.1
Canvas: CBeTopaccesiHue — 2.4
OCHOBHO ONTHYECKUI 212233
MIPU3HAK KOJTOUIHBIX
cucTeM. 3aKOHOMEPHOCTH
CBETOpPAcCesHUs. Y PaBHEHUE
Penes, ero ananus. OnTu-
€CKHUE CBOWCTBA KOJUIOUIHBIX
pactBopos. /Cp/

Pa3gen 6. Cucremsl ¢
JKMJIKOI M ra3000pa3Hoi
JUCIIEPCHOHHOI cpenoii

6.1 [Tens1, nonyvenue u [TK-1-31 OIIK- JIT.1 J11.2
pa3pylieHue MeH. 5-31 JI1.3J12.1
[TenooGpazoBatenu u 2.4
nieHoracutenu. OCHOBBI 213253
TEOpUH JAEUCTBUS
reHoracuTenei u
neHooOpazoBaTesei.

CaoticTBa a’po307eii.
Aspo3o1b B Ipupoe, B
MIPOMBIIIJICHHOCTH, OBITY.
Pa3pymienue aspozosneii.
Konnonnno-xummuueckue
OCHOBBI OXpaHbl IPUPOAHOMN
cpensl. /JIex/

6.2 Ne8 IK-1-31 IIK-1- | JI1.1 JI1.2 KMI P15
CycneH3uu, YMyIIbCHH, TIEHBI, B1 OIIK-5-31 J.3
a’po30JIU 212233
KontponbHas pabora /IIp/

6.3 Ne7 OIIK-5-Y1 JI1.2J12.1 P7
ANCOpOIMOHHBIE SBIICHUS B OIIK-5-B1 JI2.2 J12.4
KOJUTOM/THBIX 212233

cucreMax. /JIa6/




6.4 CamocTosTensHOe U3yUeHUe 5 4 IK-1-31 OIIK- | JI1.1J11.2

yueOHOro Marepuana B LMS 5-31 JI1.3J12.1
Canvas: 3agaun peoJIoTHH. JI2.2J12.3
Bsi3kocTh 212233
HECTPYKTYPHPOBAHHBIX

JKUIKOCTEH. Y paBHEHUE
HerotoHa, ypaBHeHUE
DiiHmTeiHa, ux anamms. /Cp/

6.5 3ager /3auéTCOL/ 5 36 [K-1-31 IIK-1- KM2
V1IIK-1-B1
OIIK-5-31

Pasnea 7. IloaroroBka k
KOHTPOJbHBIM
MEpPONpPUATHAM 1
BBINOJIHSEMBIM padoTam

7.1 O0BeM gacoB 5 0
CaMOCTOSITEIbHON paboTHI Ha
noarotoBky k KM /Cp/

7.2 OO0beM yacoB 5 0
CaMOCTOSITENILHOM paboTHI Ha
noarotoBky k BP /Cp/

5. POHJ OIIEHOYHBIX MATEPHUAJIOB

5.1. KonTposibHbIe MeponpusATHs (KOHTPOJIbHASI pad0Ta, TeCT, KOJIOKBUYM, JK3aMeH U T.II), BOMPOCHI [JIsI
CaMOCTOSITEIbHOI MOATOTOBKHU

Kon KonTponsHoe Iposepsemre
KM P — HHJMKATOPLI Bomnpocs! 1 moAroToBKH
KOMITCTEHIIUH
KM1 Konrtponbnas IK-1-31;IIK-1- 1. Kitaccnguxaryst mo arperaTHoMy COCTOSTHHIO, IT0 pa3MepaM JacTHI]
pabora Y1;IIK-1-B1;0I0K-5 | mucniepcHO# ¢ha3bl, M0 HHTEHCUBHOCTH B3aMMOCHCTBUS JUCIEPCHON
-31 cpennl 1 auctiepcHoi ¢aspl. CocoObl MOTyYeHHUs TUCTIEPCHBIX CUCTEM.
Knaccudukanus AUCTIEpCHBIX CHCTEM.
2.Pacder OCHOBHBIX XapaKTEPUCTUK IIOBEPXHOCTHOTO CIIOSI
3. CmauuBaHus, Kore3us, aaresus. YpasHenue ['n60ca
4.M30Tepmbl ancopoun
5. KanwnsipHast konneHcauus. Y pasHenue Jlamnaca
6. DnexTpodopes, MEKTPOOCMOC, I3€Ta - TOTEHIHAT
7.CenuMeHTaIMs, CEAUMEHTAI[OHHBIN aHAITN3. DNeKTPOIUTHAS
KOAryJsus
8. CycrnieH3uu, 3MyJIbCUH, TIEHBI, a9P030JIU
KM2 3a4eT IMK-1-31;I1K-1- 1. Kiaccugukanus no arperaTHoMy COCTOSIHHUIO, IO pa3MepaM YacTHIL
YI;IIK-1-B1;0I1K-5 | aucnepcHoii (a3bl, M0 MHTEHCUBHOCTH B3aUMOACHCTBUS AUCTIEPCHOM
-31 cpenpl u qucnepcHoi (asbl. CriocoOb! MOMydeHHUs! AUCTICPCHBIX CUCTEM.

Kraccudukanms TUCTIEpCHBIX CHCTEM.

2.Pacder OCHOBHBIX XapaKTEPUCTUK IIOBEPXHOCTHOI'O CIIOS

3. CmauuBaHus, Koresus, aare3us. Y pasHenue [ mooca
4.M3otepMBI afcopOIm

5.Kanunnspnas konneHcanus. Y pasHenue Jlamnaca

6. DnexkTpodopes, IMEKTPOOCMOC, 3€Ta - MOTEHIHAT
7.CenuMeHTalMs, CEAUMEHTAIL[IOHHBIN aHAN3. DNEeKTPOIUTHAS
KOaryJIsus

8. CycneH3un, 3MyIIbCHH, MICHBI, a3P030/I1

5.2. Tlepedenn pa6oT, BeinoiHsAeMbIX o AucuumianHe (Kypcosas padora, Kypcosoii npoexr, PT'P, Pedepar, JIP, ITP u 1.11.)

IIpoBepsiemblie
HUHIUKATOPBI ConeprkaHue padoThI
KOMITETCHITUI

Kon Ha3panne
paboTsl paboTsl




P1 nabopaTopHas OIIK-5-Y1;0IIK-5- | 1. Texnuka Ge3omacHoil paboTs! B 1abopaTopuu GpU3NIecKoit u
pabota B1 KOJIJIOUJTHON XUMHUH.

Nel Texnuxa 2. O6opynoBanue 1adopaTopun GUIUIECKON M KOJIOUTHOM
Ge3omacHoit paboTh XUMHHU.

B J1a0OpaToOpUH 3. [Tpubops! nabopaTopun GU3MUECKON U KOJUIOUAHON XUMHUH.
(busndeckoi u

KOJIJIOMTHON XMMHUH,

3HaKOMCTBO C

o0opyoBaHue U

npudopamMu

P2 nabopaTopHas OIIK-5-Y1;0I0K-5- | 1.OcHOBHBIE METO/IBI H3MEPEHUS Pa3MEPOB JUCTIEPCHBIX YacTHI? 2.
pabota No2 B1 Kaxue nmapameTpbl onpenenstoT KOHCTaHTy aucconuanuu? 3. s
CenuMeHTaluOHHO- YacTHIl KAKOTro pazMepa NPUMEHUM CeTUMEHTAlMOHHBINA aHanu3? 4.
T Py3nOHHOE [TpuHIMNHATEHOE OTIIHYHE CETUMEHTAIINN TBEPIBIX YACTHUI] H KHKUX
paBHoBecue. Ocmoc. karens? 5. Uto Takoe cemuMeHTannoHHo-Iu(Qpy3noHHOEe paBHOBECHE

JTUCTIEPCHOM CHUCTEMBI?

P3 nabopaTtopHas OIIK-5-Y1;0IIK-5- | 1. IloBepxHOCTHOE HaTsHKEHHE (ONpeAeieHue, eTUHHULIBI U3MEPEHHS,
pabota Ne3 Bl 3aBHCUMOCTH OT TeMITepaTyphl). 2. OCOOCHHOCTH MOJICKYJT
Kamumnspasie MOBEPXHOCTHOTO cJos1. 3. [IpuBeuTe mpruMephl MPOSBICHUS CUITBI
SIBIICHUSI. MeTOoabI MOBEPXHOCTHOTO HaTsDKEHUS. 4. MeTo bl H3MEPEHUs MOBEPXHOCTHOTO
OLIEHKU HaTSDKEHUSL.

[IOBEPXHOCTHOM
SHEPTUU TBEPJIBIX
TeI.

P4 naboparopHas OIIK-5-Y1;0I0IK-5- |1. [To kakoMy TpHU3HAKY TUCIIEPCHBIC CUCTEMBI JICISTCS Ha
pabota Ne4 B1 oG wIbHBIE U JTHOPOOHBIe. Kak MporcXoauT GopMHUPOBAHUE YACTHII
MonexynspHele JCTIEpCHON (ha3bl B THOMMIBHBIX U JIHO(OOHBIX cucTeMax?
B3aHMMOJICUCTBUS U 2. KaxoBbl prynHBI BOSHUKHOBEHHMSI IBOITHOIO
oco0BIe CBOMCTBA INEKTPUYECKOTO CIIosl Ha Mex(da3Hoi moBepxHOCTH. CTpOeHHE
MTOBEPXHOCTH JBOMHOTO 3MekTprudeckoro cios (J12C)?
paszena ¢as. 3. ArperaTuBHasl M CEIMMEHTALlMOHHAS YCTOWYHUBOCTD

JUCTIEpPCHBIX cucTeM. PakTopbl, 00eCIeYNBAIOLIIE arperaTuBHYIO
YCTOHYMBOCTE THO(GOOHEIX crcTeM. UeM 00yCIOBIICHa arperaTuBHAS
HEYCTOHYMBOCTB TMO(GOOHBIX CHCTEM?

P5 nabopaTtopHas OIIK-5-Y1;0IIK-5- | 1.Ctpoenue moBepXHOCTHBIX CIIOEB Ha IpaHHIe pasaena das
pabora Ne5 B1 "Xugxocts — a3".

Ctpoenue u 2. CBoiicTBa ITOBEPXHOCTHEIX CIIOECB Ha TpaHUIE pa3zena da3
CBOMCTBA "Xunxocts — 'az".

MOBEPXHOCTHBIX

CJIOEB Ha rPpaHUle

paszaena ¢a3

"Xunxocts — I'a3".

Ne6

P6 naboparopHas OIIK-5-Y1;0I1K-5- | KoHTpoJibHBIE BOPOCHI
pabota Ne6 B1 1. Yro Ha3zwIBatoT Muteuioi ? Kakue BemecTBa criocoOHb 00pa3oBaTh
CoBpeMeHHast MUIIEIUTBI ?

MOJIENTb CTPOEHHUS 2. Yto siBNseTCS ABIKYIIEH CHION MULe/uIo00pa3oBanHus ?
MHULIEIUIBI 3. Uro Ha3bIBaeTCs THOGWIEHBIMA 1 THO()OOHBIMU KOJIOUIAMH ?
IIpuBenuTe MPUMEpPHI STHX THITOB.
4. Kakyro (hopMy HMEIOT MHIIEIUTBI B pa30aBlIeHHBIX pacTBopax ? Uro
3acTaBIsIeT UX UMETh onpenenéHnyto Gopmy ?

P7 naboparopHas OIIK-5-Y1;0I0IK-5- |1. dusnueckas U XuMHUecKas aacopOorus. 2. OnuimunTe
pabota Ne7 Bl MeXaHH3M COPOIIMOHHOTO TIpoIIecca.

AncopOIroHHbIE
SIBIICHUS B
KOJIJIOWTHBIX
cucremMax

P8 [IpakTuueckoe MK-1-31;I1K-1- MecTo BEICOKOIUCTIEPCHBIX CHCTEM U MaTepHaioB B O0IIeH cucreme
3ansTre Nel B1;0IIK-5-31 COBpPEMEHHBIX MaTEPHANIOB B IPOMBIIIJICHHOCTH, IPUPOAE, OBITY.

Kiaccudukanus mo arperaTHoMy COCTOSIHHIO, TIO pasMepaM JacTHIL
JTUCTIEPCHOM (ha3bl, IO HHTEHCUBHOCTH B3aMMOJISHCTBUS TUCTIEPCHOM
cpensl U qucnepcHoi (aspl. CrocoOb! MOTydeHHs JUCTIEPCHBIX CUCTEM.
Kiaccudukanus TUCIiepCHBIX CUCTEM.

P9 [IpakTuueckoe ITK-1-31;I1K-1- Pacuer 0CHOBHBIX XapaKTEPUCTUK MOBEPXHOCTHOTO CJIOS
3aHsTre Ne2 B1;0I1K-5-31




P10 IIpakTuyeckoe IK-1-31;1IK-1- CmaunBaHus, Kore3us, aare3us. Ypasaenue [ u66ca
3aHgTHe Ne3 B1;0IIK-5-31

P11 IIpaxkTuyeckoe IK-1-31;IIK-1- W3otepmsl ancopbrun
3aHgTue Ned B1;0IIK-5-31

P12 [IpakTuueckoe MK-1-31;I1K-1- Kanunnspras kongencanus. YpasHenue Jlamnaca
3aHaTue Ne5 B1;0I1K-5-31

P13 [IpakTuueckoe MK-1-31;I1K-1- Dnektpodopes, IIMEKTPOOCMOC, JI3eTa - OTCHITHAT
3ansTHE Neb B1;0I1K-5-31

P14 [IpakTuueckoe ITK-1-31;I1K-1- CenumeHTanys, cCeIMMEHTAlIMOHHBINA aHAIIN3. DJIEKTPOIUTHAS
3aHsTHEe No 7 B1;0IIK-5-31 KOaryJssius

Ne8

P15 [IpakTryeckoe MK-1-31;I1K-1- CycneH3uu, 3MyIbCUH, IEHbI, a9PO30JH

3aHgaTHe Neo§ B1;0IIK-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, COCTaBHTEIH 3arnaBue Bubnmoreka W3patenbcTBO, rOf, 371. anpec
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.
SlkoBneB
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.,
JI2.5 | T. M. 3uma Konnounanas xumus : Hosocubupck : HoBocubupcknit
71a00paTOPHBIA NPAKTUKYM : rocylapCTBEHHBIN TEXHUYECKUI
ydeOHOe mocooue yHUBepcureT, 2017,
https://biblioclub.ru/index.php?
page=book&id=575152
JI2.6 |aBt.-cocT. C. H. Konnouanas xumust : yaebHoe Craspomnoins : CeBepo-KaBkazckuit
Conosbesa, B. II. nocobue (J1abopaTopHBIN ®enepanbhsbiii yaueepcuretr (CKOY),
TumueHKo MPAKTUKYM) 2022, https://biblioclub.ru/index.php?
page=book&id=712253
JI2.7 |II. B. KpuBomankus, | OCHOBBI KOJUIOWIHONW XUMUH : — Cankr-IlerepOypr : YHHBepcUTET
E. . KpuBomankuna, [MOBEPXHOCTHBIC SIBJICHUS U HUTMO, 2019,
E. A. Hazaposa, B. B. | mucniepcHbIe CHCTEMEI : https://biblioclub.ru/index.php?
Cramorun yueOHOe mocooue page=book&id=566781
6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
D1 |Poccuiickas Hay4dHas IMEKTPOHHAST OUIOIIHOTEKA www.elibrary.ru
72 | KubepJlennnka www.cyberleninka.ru
73 |H® HUTY" MUCuC" www.nf.misis.ru
6.3 IlepeuyeHb NPOrpaMMHOro odecneyeHust
I1.1 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeueHb HH(GOPMAIMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
N.1 |- Odbunmanshseiii caiit HoBotpouikoro ¢pumuana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Onexrponnas 6ubnmuoreka HUTY "MUCuC" http://elibrary.misis.ru
n3
WN.4 |- YauBepcurerckas oubmuoTeka onnaiH http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHaienue

133 Yuebnass  ayauropus s 3aHsaTwil | Kommnekr — ygeGHoi  mebGenmm  Ha 56 Mect g
JICKIIMOHHOTO THIIA, NPaKTHYCCKUX | OOydarommxcs, |  CTalMOHAPHBIA  KOMIIBIOTEp  IUIS
3aHATHI MIPEToIaBaTeNss ¢ BBIXOJOM B HHTEPHET, MPOEKTOpP, dKpaH

HAaCTEHHBIH, JOCKa ayauTopHas MeloBas, BeO Kamepa
Logitech, KOJIOHKH, JHICH3MOHHBIC MpOrpaMMbel MS
Office, MS Teams, antuBupyc Dr.Web.

134 VYyeOnast  aymuropuss  ans  3aHaTwil | Kommekt — yyeOHoit  mebenm  Ha 40 mect A
JICKITAOHHOTO THTIA, MPAaKTUYECKUX | OOydaromuxcs, |  CTallMOHAPHBI  KOMIBIOTEp LIS
3aHATUI MIPEToIaBaTess ¢ BBIXOJOM B HHTEPHET, MPOEKTOpP, dKpaH

Ha IITaTWBE, [OCKa AayIuTOpHAas MejoBas, BeO Kamepa
Logitech, KOJNOHKH, JIMIIEH3WOHHBIE TIporpamMmel  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,

TCOPUHN BepOHTHOCTeﬁ 1 MaTeMaTHYEeCKOM CTaTUCTUKE, DKOJIOTHH.

Cremyer HOMHHTD, YTO JICKIIMOHHBIA MaTeprall OTpa)kaeT JIUIIb HanOoiee 3HAaYMMbIe HAyJHBIC H TEXHIUSCKHUE PEIICHYIS,
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.
Cremyer UCTONIB30BaTh Kak 0a30BYIO JIUTEPATYPY, TaK M JOMOJHUTEIbHYIO, YKa3aHHbIC B pabouei mporpaMMe TUCIIUTUTAHBL.

IIpu MOATOTOBKE K MPAKTHYECKUM 3aHATHAM HEOOXO0AMMO MTOBTOPUTH PaHee MPOIISHHBIN JCKIIMOHHBIH MaTepPHUal U TOTIOJHUTD
€ro CBEJICHUSIMHU U3 aKTyaJbHBIX Ha CETOTHSIIHUN JeHb HICTOUHMUKOB MEPUOJMUECKOHN MeYaTH BEAYIIMX B OTPACIHU )KyPHAJIOB,

Takux kak «Kokc u Xumus», «batkupckuit HepTeXxuMruiaecKuit sxypHam», «Ctanby, «Yroaby, «Becthuk MI'TY».  Ilpu Hanu4uw,
TIOJIE3HO HMCITOTB30BaTh HH()OPMAIIMOHHEIC OFOJUIETEHH, BBITYCKaeMbIE BEIYIIIUM HAyTHO-HCCIIENOBATEIILCKUM HHCTHTYTOM CTPAHbI
OT'YII BYXHWH (BocTouHBIH yraeXuMUUECKH HHCTUTYT, T. EkaTepunOypr), a Taxke cOOpHUKU pedepaTHBHBIX CTAaTeH, HaTCHTHI,

HaXOJAIIMECS B OTKPBITOM JIOCTYIIE.

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

HUKE).
IIpuMepbl pelieH s TUIOBBIX 3a/1a4

1) IIpu KOHEHCAIMK TyMaHa, COCTOSIIETO U3 Kareib KaaMmus, oopa3oBaiioch 12. 10 - 6 M 3 xxuakoro kaamus. [loBepxHOCTHOE

HaTsDKEHHE NPH TeMIIepaType KoHAeHcauu paBHO 570 M x M2.

CBo0o/1Has IOBEPXHOCTHAS dHEPTHs BCEX Karenb cocTaBisiia 53 J[k. Beraucnure IMCepcHOCTh U TUaMeTp Kamnelb JKUAKOTO

KaJIMHus.

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 anresun Wa ptytu k crekiy npu 293 K, ecnu n3Becten kpaesoit yron u = 130 0. TToBepxHOcTHOE
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 mIK/m 2.




Koapunuent pacrekanust pacCUUTHIBAIOT IO COOTHOILICHUIO
f=Wa-Wk,
rne Wk=2yH g mnpencraBiser paboTy KOTC3HH;
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

T V — CKOPOCTb TEUECHUS

B 1e10M, IUCHUILTHHA COCTOUT HE TOJIBKO U3 ayJUTOPHON YacTH, HO U BKIIIOYAET B ce0s CaMOCTOSTENbHYIO paboTy CTy/IEHTa,
NPHU3BaHHYIO B IIEPBYIO OUEPEb HAYIUTh CTyAEHTa paboTaTh ¢ INTEPATYPOil M NPOBOANTD JIOTHUECKUH aHAIN3, 1eIaTh
00001meHus.

Ha camMonoaroToBKy BEIHOCATCS CIETYIOLIAE TEMBL:
«Konnounusie ITAB», «KamMeHHOYroiabpHast cMoJa — Kak CIIOXKHask KOJJIOUAHAs cucTeMay, «IIpuMeHeHne KOJUIOUIHBIX CUCTEM B
OBITOBBIX M IIPOM3BOJICTBEHHBIX TpoIieccax», « CIIocoObl pa3pyIIeHus SMYIIECHI U CYCIICH3UH, IPIMEHSIEMBIC TIPH OYHCTKE
CTOYHBIX OBITOBBIX U IPOMBIIUICHHBIX BOJ», «IleHo0Opasyromme cBoiicTa I[TABY, «/cronp30Banue SBICHNAS HAOyXaHHS
KOJUIOUIIOB B IPOMBIIITIEHHOCTI.

Jnst yenenHoit ciauu 5K3aMeHa IIpH 3TOM HE0OX0ANMO 00bEJUHUTD CBEACHNUS, TIOJydYEHHBIE B XO/I€ JICKIIHOHHBIX,
MPAaKTUYECKUX 3aHATUH U CaMOIOJIOTOBKH.




