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Paboyvast mporpamma JAUCIMIUTAHEL

Koamongnasa xumus

CocraBiieH Ha OCHOBAaHHH y4eOHOTO IUIaHA!

18.03.01 24 XumTexnonorust IIpIIouYM 3aou.plx, yrBepskgeHHoro YueHsiM coBetom HUTY MUCHUC B cocraBe
cootBerctBytonieii OITOIT BO 18.03.01 Xumuueckas TeXHOJOTHs XUMHYECKash TEXHOJOTHS TPUPOJHBIX SHEPrOHOCHUTENCH U
YIJIEPOJHBIX MaTepUaIOB IIPOTOKOJ OT 27.11.2025 Ne68.

Pabouas mporpamma ojo0peHa Ha 3aceIaHUH
Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIpotokon ot 11.03.2026 1., Ne3.

PykoBonurens noapaznenenus [1IBanésa Anna BukropoBHa.



1. HEJIX OCBOEHUSA

1.1 | Ipn n3yuennn pucuumumiesl " KommonnHast XuMus " pacCMaTPHBAIOTCS OCHOBBI (PH3UKO-XUMHIUYECKHX ITPOIIECCOB,
MIPOTEKAIOIIX B CHCTEMaX C BBICOKOpa3BUTON MexdasHol rpanuei pazaena. CoBpeMeHHbIE TEXHONIOTHHU IOTyYeHUS
MHOTUX MaTepHaoB, B TOM YUCIIE OTHEYIIOPHBIX U3/EIHUI U YITIEPOAUCTBIX MATEPHANIOB, CBS3aHbI B IEPBYIO OUEPEb C
IporeccaMy, HIYIIMMH Ha TpaHUIaxX pas3zeina (a3 B TakuX cucTeMax. [103ToMy OCHOBHAsI IIeJIb Kypca CBOAUTCS K TOMY,
9TOOBI, OCHOBBIBASICH HA CBOMCTBAX MCXOAHBIX BEIIECTB, IPOTHO3UPOBATH BPEMEHHOI X0/ IPOIECCOB B MOTOOHBIX
cHCTeMax, a TaKXKe IPEJIBUICTh UX KOHCUHBIH Pe3ysbTaT. OT0 IO3BOJIUT PELIaTh IIIABHYIO 3aa4y JI000H TeXHOIOTHH —
Hay4MThCS I10JIy4aTh KOHEUHYIO IPOAYKIMIO C 3apaHee 3aJJaHHbIMU CBOMCTBAMU C MUHUMAJIbHBIMU MaTepHAIbHBIMU U
BPEMEHHBIMHU 3aTPaTaMU.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI

Baoxk OIT: b1.0

2.1 TpeboBanus K npenBa]ImTem,Hoﬁ MOAT0TOBKE 00y4alomerocs:

2.1.1 Be3omacHOCTE KU3HEACATEIILHOCTU

2.2 JucumnianHbl (MOIYJIN) U NPAKTHKH, JJIS KOTOPHIX OCBOECHUE JAHHOMN TUCHUNIUHBI (MOIYJIf) HEOGX0IUMO KaK
npeauecTByoIee:

2.2.1 |IoaroToBka K mpoleaype 3alIUTHI U 3aIUTa BHITYCKHOW KBATU(HUKAIIIOHHONH pabOoTHI

2.2.2 | CucteMa SKOJIOTHYECKOr0 MEHEPKMEHTA

2.2.3 | KypcoBas Hay4HO-HCCIE0BaTENbCKas paboTa

2.2.4 | IIpon3BOACTBEHHBIA MEHEIKMEHT

2.2.5 |VYnpaBneHue NpoeKTaMu

3. PE3YJIbTATBI OBYYEHMUA 11O JUCHUIIIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMH

OIIK-5: Crnoco0eH ocymecTBIATH IKCIIEPHUMEHTATbHBIE HCCIEJOBAHUS M UCIIBITAHHS 110 3aJaHHOIT MeTOIHKE, IPOBOIUTH
HA0/II0IeHNS U U3MEPEHHUsI ¢ y4eTOM TPeOOBaHN TeXHMKH 0€30MaCHOCTH, 00padaThIBATh U MHTEPNPETHPOBATH
IKCNICePUMEHTAJbHbIC TaHHbIC, IPUMEHATH 3HAHNE IKOHOMHUYCCKUX, OPraHU3AIUMOHHBIX U YIIPABJICHYE€CKUX BOIMPOCOB,
TaKMX KaK: YIpaBJieHHe MPOeKTaMH, PUCKAMHU U U3MEeHEHUSIMHU

3HaThb:

OIIK-5-31 ocHOBHBIE MOJICKYIISIPHO-KUHETHIECKHE, ONITHYECKUE, TIOBEPXHOCTHEIE SIBICHUS, HAOMI0JaeMble B TUCTICPCHBIX
cucTteMax

IMK-1: CnocodeH MPOBOIUTH AHAJM3 CHIPbSI, MATEPHAJIOB M TOTOBOI NMPOAYKIMH XUMHY€CKOro MPOU3BO/ICTBA,
OCYIIECTBJIATH OLIEHKY Pe3yJIbTATOB aHAJIN3Aa, NCIOJIb3ysl HOPMATHBHBIE JOKYMEHTHI 110 KA4eCTBY, CTAHAAPTH3AINHA H
cepTH(HUKAINT MPOIYKTOB W W3AeIHit

3HaTh:

TIK-1-31 mMeToap! pa3pyuIeHHUs AUCTIEPCHBIX cUCTEM B HedTenepepaboTke U KOKCOXUMHUH

OIIK-5: Croco0eH ocymiecTBIATH IKCIIEPUMEHTATbHbIC HCCIeJ0BAHHS H MCIILITAHMS 110 32JaHHOI MeToAMKe, IPOBOIUTH
HA0JII0IcHHS] M M3MEPEeHHs ¢ y4eTOM TpeOoBaHUi TeXHUKHU 0e30MacHOCTH, 00padaTbhiBaTh U HHTEPIPETUPOBATH
JKCHEPUMEHTAJIbHbIC JAHHbIE, IPUMEHATh 3HAHHE IKOHOMUYECKUX, OPIraHU3ALUOHHBIX H YIIPABJIEHYECKHX BOIIPOCOB,
TAKHX KaK: yIpaBJieHHe NPOeKTAMH, PUCKAMH U H3MEHECHHUSIMH

YMmerhb:

OIIK-5-Y1 npuMeHsATh OCHOBHBIE 0A30BbIE TIOHATHS M 3aKOHBI TOBEPXHOCTHBIX SIBJICHUN M TUCTIEPCHBIX CUCTEM JJISl IIPOBEICHUS
9KCTIEPUMEHTOB C HUMH

IIK-1: CnocoGeH NPOBOANTDL AHATHU3 ChIPbS, MATEPHAJIOB H I'OTOBOIl NPOAYKIIMH XHMUYECKOI0 NPOU3BOACTBA,
OCYIIeCTBJIATH OLEHKY Pe3yJIbTATOB aHAJIN3a, HCIO0JIb3ys] HOpMATHBHbBIE JOKYMEHTHI 110 KA4eCTBY, CTAHAAPTH3AIMH H
cepTHGUKALUH NPOAYKTOB U U3/e/IUi

Ymers:

ITK-1-Y1 upeHTHUIIPOBATH TUCTICPCHBIE CUCTEMBI B He(TemepepadoTKe U KOKCOXHUMUHN

OIIK-5: Cnoco0eH ocyliecTBIATH IKCIIEPUMEHTAbHbIE HCCJIEJ0BAHUSA U UCTIBLITAHUSA 10 321aHHOI MeTOUKe, IPOBOIUTH
HA0JII0IEHUs] M U3MEPEHHs ¢ y4eTOM TpeDoBaHHi TeXHUKHU 0€30MACHOCTH, 00padaThIBATh U HHTEPNPETUPOBATH
IKCIIEPUMEHTATbHBIE JaHHbIE, IPUMEHATH 3HAHNE YKOHOMUYECKHX, OPTAaHH3AMUOHHBIX 1 YIPABJIeHYECKHX BONPOCOB,
TaKUX KaK: ynpaBJeHHe NPOeKTaMH, PUCKAMH U U3MEHEHHSIMH

Baanern:

OIIK-5-B1 MMPaKTUICCKUMHU HaBbIKaMH ITPOBCACHU A SKCIICPUMEHTOB IJIA HUCCJIICIOBAHHS ITIOBEPXHOCTHBIX SIBJICHUH 1 JUCTICPCHBIX
CHUCTEM




IIK-1: Cnoco0eH NpoBOAUTEL AHAJM3 ChIPbS, MATEPUAJIOB M I'OTOBO NPOAYKIHMHA XUMHY€ECKOr0 IPOU3BO/ICTBA,
OCYIeCTBJIATh OLIEHKY Pe3yJIbTATOB AHAJIU3A, HCIO0JIb3ysl HOPMATHBHbIE JOKYMEHTHI 110 Ka4eCTBY, CTAHAAPTH3ALMH H

cepTU(UKANUH NPOAYKTOB U M3AEJINH

Baagern:

IIK-1-B1 HaBBIKaMu KOJTMYECTBEHHOH OILIEHKH JUCTIEPCHON cUCTEMBI B HerenepepaboTke u KOKCOXUMUH

4. CTPYKTYPA U COJAEP)KAHUE

Koa
3aHATHSA

HaunmeHoBaHue pa3feoB u
TeM /BUJ 3aHsATHS/

Cemectp
/ Kype

Yacos

®opmMupYyeMbIe
HHIMKATOPBI
KOMIeTeH Uit

Jlntepartypa
H 3L

pecypenl

IIpumevanne

KM

Boimoan
sieMble
padoThI

Paznen 1. O6mas
XapaKTepUuCTHKA
JUCIHUTLTHHBI

1.1

MecTo BBICOKOAUCIEPCHBIX
CHCTEM U MaTepHajoB B
oOreit cucreme
COBPEMEHHBIX MaTepPHAJIOB B
MPOMBIIIIEHHOCTH, IPUPOJE,
obiTy. Knaccugukarus mo
arperaTHOMy COCTOSIHHIO, 10
pa3MepaM JacTHIl
JMCIePCHOIt (a3bl, 110
UHTEHCUBHOCTH
B3aUMOJICHCTBHS AUCIEPCHOM
Cpelbl U TUCTIEpCHON (a3bl.
CnocoObl oTyYeHust
JIMCTICPCHBIX
cuctem.Kimaccugukanms
JucnepcHsIx cucreM. /JIex/

[K-1-¥Y1 OIIK
-5-31 OIIK-5-
B1

JI1.1J11.2
JI1.3J12.3J13.
1
01 32 33

1.2

TexHrka 0e30MacHOi PaboThI
B J1abopaTopuu HU3UIECKOI
¥ KOJUIOUTHOU XUMHH,
3HaKOMCTBO ¢ 000pYZIOBaHHE
u nipudopamu /J1a6/

ITK-1-31 IK-1-
V1IIK-1-Bl
OIIK-5-B1

J3.1
01 52 33

Pl

1.3

CamocTosITeIFHOEe H3yUeHHE
yae6Horo Mareprana B LMS
Canvas: Knaccudukauus no
arperaTHOMy COCTOSIHHUIO, MO
pa3MepaM JacTHIl
JHCIICPCHOH (Da3sl, 1Mo
UHTEHCUBHOCTU
B3aMMO/JICHCTBUS AUCIIEPCHON
CpeIBl ¥ TUCTIEPCHON (ha3bl.
Crioco0bI oy4YeHHs
JUCTIEPCHBIX
cucrem.Kinaccudukarms
JUCTICPCHBIX
cucteM.3HaueHUE HAyKU O
JIUCTICPCHOM COCTOSTHHH
BEIIECTBA AJISI XUMUUCCKON
TEXHOJIOTHH, IPOH3BOACTBO
OTHEYIIOpOB, epepaboTKN
YTIIEPOUCTBIX

Mmarepuanos /Cp/

OIIK-5-Y1

JI1.1J11.2
JI1.3J12.3J13.
1
01 52 33

Paznen 2. Tepmoaunamuka
NMOBEPXHOCTHBIX ABJICHUIH

2.1

JIBa BaxkHEHIIMX crioco0a
ONHCAaHMS TOBEPXHOCTHOTO
cinos. TepmoarHamMuKa
MMOBEPXHOCTHOTO CJIOSI.
[ToBepxHOCTHAS SHEPTHS,
MMOBEPXHOCTHOE HATSKEHHUE,
METOIBI €TO OIpeIeTICHHUS,
MexdazHoe

HaTsokeHue. /JIex/

IIK-1-Y1 OIIK
-5-31 OIIK-5-
B1

JI1.1J11.2
JI1.3J12.4J13.
1
01 32 33




2.2

CamocTosITeIbHOE H3yUeHHE
y4ebHoro matepuaina B LMS
Moodle: PacueT 0cHOBHBIX
XapaKTepUCTUK
MOBEPXHOCTHOTO CIIOA.
OCHOBHBIE COOTHOILIEHUS
IIpolecca CMauuBaHus,
KOTe3us, a[ire3us, pacuer
aJre3uy 1o KpacBoMy yriy
CMaYMBaHU U BEJIMIMHAM
[MOBEPXHOCTHOT'O HATSKEHUSI.
®dnoTanus, IpUeMbl
YIpaBIEHUS IPOLIECCOM
¢otarmu. IToBepxHOCTHO-
aKTUBHBIE BEIECTBA, UX
3HA4YEeHHUs B TEXHOJIOTUH, B
OBITY, B
npupoze.CmMaunBaHus,
Koresus, aare3us. Y paBHeHuUe
I'u66ca. [ToBepxHOCTHAS
SHEPTus, IOBEPXHOCTHOE
HATSDKEHHUE, METOBI €TO
ornpeneseHus, MexdazHoe
HaTsokeHue. /Cp/

10

MK-1-Y1 IIK-1
-B1

JI1.1J11.2
JI1.3J12.2J13.
1
01 22 33

23

Konnounnsle pactBopsl, UX
ctpoenue /J1ab/

IK-1-31 IIK-1-
B1 OIIK-5-31
OIIK-5-Y1

J2.3
J12.4]13.1
01 32 33

P2

Pa3nen 3. Ancopouuonnsie
1 KaNMWJIAPHbIC SABJICHUSA

3.1

CaMocTOsITEIbHOE U3YUCHUE
yuebHOro Marepuana B LMS
Moodle: Onpenenenue
a7IcopOIINy KaK
MOBEPXHOCTHOTO SIBJICHHUS.
®Puznyeckas 1 XUMHUYECKast
aJicopOIysl, NX MPU3HAKH.
Teopust MOHOMOJIEKYJIISIPHON
ancopbmuu Jlenrmropa,
u30TEpMa acoponuu
Jlenrmiopa, BEIBOJI, aHAJIH3,
IIpUMEHEHHUE. Y paBHEHHUE
BOT, ananu3 u npuMeHeHHne
ypaBHeHus. M30Tepmbl
ancop6umu /Cp/

10

IK-1-Y1 IIK-1
-B1 OIIK-5-V1

JI1.1 J11.2
JI1.3]12.3
2.4
01 32 33

32

CaMocCTOSITEIbHOE U3YUCHUE
yuebHoro marepuana B LMS
Moodle: AncopOrrust
PacTBOPEHHOTO BEIIECTBA HA
rpaHuIle pasjena a3
OKUAKOCTH — ra3" AncopOuus
Ha TBEPJOH OBEPXHOCTH.
Vpasuenue I'enpu.
Huddysus B
YIBTPAMUKPOT€TEPOTCHHBIX
CHCTEMax, €€ CBA3b C
OpPOYHOBCKUM IBHKECHUEM.
3axonsl Auddyzun.
VYpaBHenue Ditanireiina /Cp/

10

IK-1-31 OIIK-
5-Bl

JI1.1 J11.2
JI1.3J12.4J13.
1
01 52 33




33

CamocTosITeIbHOE H3yUeHHE
y4ebHoro matepuaina B LMS
Moodle: Kamumnsipras
KOHJeHcaIms. AncopOuus: a)
HERJIEKTPOJIUTOB; 0) HOHOB.
[puniun I1.A. Pebunnepa,
€ro NpUMeHEHUe. Y paBHEHUE
Jlannaca. KanuiapHas
KOH/ICHCAIHSL.
HonooOmenHast

aacopouus /Cp/

14

OIIK-5-Y1
OIIK-5-B1

JI1.1J11.2

JI1.3J12.2J13.

1
01 22 33

34

CopOunoHHbIE
mporiecchl /J1ao/

OIIK-5-Y1
OIIK-5-B1

J1.1

JI1.3J12.2J13.

1
01 32 33

P3

Paznen 4.
DJIeKTPOKHHETHYECKHE
sIBJICHHS

4.1

MexaHu3MBbI 06p2130BaHI/I${ u
CTpOeHHUe ABOWHOTO
AIIEKTPUUYECKOTO CIIOS;
JIEKTPOKUHETUYECKUE
siBiIeHUs. J[3eTa-moTeHIHall.
Onextpodopes,
3JIEKTPOOCMOC, MOTEHIIMAT
TCUYCHUA, IOTCHIMAJI
ocenanus. [IpakTnueckoe
HUCIIOJIBb30BAHHUC
9JIEKTPOKUHETHYECKUX
SIBIICHUI. 00pa3oBaHue U
ctpoenne munen. /Jlex/

IK-1-31 [IK-1-
B1 OIIK-5-V1

JI1.1J11.2
JI1.3J12.1
J12.2]13.1
01 52 33

4.2

CamocTosTeNIbHOE H3yUeHHE
yuebHoro Mmatepuaia B LMS
Moodle: Dnektpodopes,
3NIEKTPOOCMOC, J13€Ta -
noteHuuan. Msyuenue
anekTpodopesa

ruaposoneir /Cp/

12

[K-1-¥1 OIIK
-5-¥1 OIIK-5-
B1

JI1.1J11.2

JI1.3J12.2J13.

1
01 22 33

Pa3zgen 5. YceroHunBoCTh U
KOATyJISIIHS THCTIEPCHBIX
cHCTEM

5.1

CaMocCTOsITeIFHOE H3yUeHHE
yuaebHoro Mareprasna B LMS
Moodle:
CBoOOAHOIHCIIEPCHBIE
CHCTEMBI,0CHOBHEIC
xapakrepuctuki. Aupdysns B
YIIBTPa MHKPOTETSPOreHHBIX
CHCTEMax, €€ CBS3b C
OpPOYHOBCKUM IBHXECHUEM.
CeMMEHTAIIMOHHBII aHATH3
nopoiukoB. CeTMMeHTaLUS,
CeAMMEHTANOHHBIA aHaIN3.
ONeKTPOIUTHASL KOATYJISALIUS.
Crabunu3anuust KOJUTOUIHBIX
cuctem. /Cp/

12

IK-1-31 IK-1-
B1 OIIK-5-V1

JI1.1J11.2
JI1.3J12.1
2.2
JI2.3]13.1
01 52 33

52

CaeropaccesiHie — OCHOBHOM
ONTUYECKUI IIPU3HAK
KOJIJIOUJHBIX CHCTEM.
3aKOHOMEPHOCTH
CBETOpacCesiHUs. Y PaBHEHUE
Penes, ero ananus.
OnTHuyeckue cBoiicTBa
KOJJIOWIHBIX pacTBOpoB. /Cp/

12

I1K-1-31 IIK-1-
V1 OIIK-5-B1

JI1.1J11.2

JI1.3J12.1J13.

1
01 52 33




Pa3gen 6. Cucrembl ¢
JKMJIKOI M ra3000pa3Hoi
AUCIIEPCUOHHOI cpenoi
6.1 CamocToATenpHOE H3yUeHHE 3 10 IIK-1-Y1 IIK-1 JIT.1J11.2
ydebHoro matepuana B LMS -B1 OIIK-5-Y1 | JI1.3J12.3J13.
Moodle: TTensl, moxy4eHue u OIIK-5-B1 1
paspylieHue neH. 213233
[MenoobpazoBarenu u
neHoracutenu. OCHOBBI
TeopuH JeiicTBus
MeHOTacuTeNeH u
neHooOpa3oBaTene.
CBolicTBa a’pO30JICH.
Abpo30Ib B IPUPOJIE, B
MIPOMBIIIITIEHHOCTH, OBITY.
Pa3pymienue aspozoneil.
Konnonnno-xumuueckue
OCHOBBI OXpaHbI TIPUPOTHON
cpenst. /Cp/
6.2 BBIIIOJIHEHHME JIOMAIIHEH 3 11 OIIK-5-V1 JI1.1 J11.2 KM1
KOHTPOJIbHOM paboTsl /Cp/ JI1.3J12.3
J12.4J13.1
01 3233
6.3 3aget /Cp/ 3 4 OIIK-5-Y1 J1.1 KMm2
OIIK-5-B1 JI1.3J12.2
J12.4J13.1
31 33
Pazgen 7. IloaroroBka k
KOHTPOJIbHBIM
MepONpHATHSAM U
BBINOJIHSIEMBIM padoTam
7.1 O0beM JacoB 3 4 [K-1-31 OIIK- | JI1.1 J11.2
CaMOCTOATENbHON PaboOTHI Ha 5-31 OIIK-5- JI1.3J12.2
noaroroBky k KM /Cp/ B1 J12.3J13.1
33
7.2 O0beM gacoB 3 6 MK-1-Y1 OIIK | JI1.1JI1.2
CaMOCTOATENbHON PaboOTHI Ha -5-31 OIIK-5- JI1.3J12.1
nmoarotoBky k BP /Cp/ B1 J12.2 J12.3
J12.4]13.1
2
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonrposabHble MeponpusaTus (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH H T.I), BOPOCHI JJs
€CaMOCTOSITeIbHOM NOAT0TOBKHU
Kon KonTponbHoe Ipoepsiembie
KM MepOTpHATHE HHJMKATOPBI Bompocs! 11st oroTOBKH
KOMIETeHLU I
KM1 KoHTpoJbHas pabota |I[1K-1-31;I1K-1- 1. Kimaccnguxamus mo arperaTHoMy COCTOSIHHIO, TIO pa3MepaM JacTHI]
VLIIK-1-B1 JCTICPCHOH (Da3bl, 0 MHTCHCUBHOCTH B3aMMOJICHCTBHS AUCTIEPCHON

cpensl U nucnepcHoi ¢azpl. CocoOb! MONTyYeHUs] TUCTIEPCHBIX CUCTEM.
Kiraccudukarys TuCIIepCHBIX CUCTEM.

2. PacueT OCHOBHBIX XapaKTEPUCTHUK IOBEPXHOCTHOIO CJIOSL.

3. CmauuBaHue, Koresus, aare3us. Y pasaenue ['uooca.

4. N30TepMBl afcopOIHH.

5. KammuisapHast koHAeHcanws. YpasHeHue Jlammaca.

6. DnexTpodopes, AMEKTPOOCMOC, A3eTa-TIOTCHIIUAI.

7. CenguMeHTalys, CeIMMEHTALMOHHBIN aHaIN3. JMEKTPOIUTHAS
KOaryJysius.

8. CycneH3uu, 3MyJIbCHH, IIEHBI, a9PO30JIH.




KM2 3a4eT ¢ OLEHKOU IK-1-31;1IK-1- 1. Knmaccuduxanus mo arperaTHoMy COCTOSIHUIO, TIO pa3MepaM J9acTHUI]
V1;IIK-1-B1 JUCTIEPCHOM (pa3bl, M0 HHTCHCUBHOCTH B3aMMOICHCTBHSI TUCTICPCHOMN
cpensl U nuctepcHor a3l CrocoOBI TOYyYeHUS TUCTICPCHBIX CUCTEM.
Knaccudukanus TucCiepcHBIX CUCTEM.
2. PacueT OCHOBHBIX XapaKTepUCTHK MOBEPXHOCTHOTO CJIOSL.
3. CMauuBaHHe, KOTe3us, aare3us. Y paBHenue ['nooca.
4. UzoTepMbl anicopOIum.
5. Kanmnnspnast konaeHcanus. YpasHenue Jlamnnaca.
6. Drektpodopes, AMEKTPOOCMOC, 13eTa-IMOTCHIHA.
7. CennMeHTaNus, CeTMMEHTAMOHHBINA aHAIN3. DISKTPOINTHAS
KOAryJisIus.
8. CycneH3uu, SMyJIbCHH, TIEHBI, a3PO30JIH.
5.2. Ilepeuens padoT, BeInoaHsIeMbIX 0 AucuumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)
Kon Hazpanue Tposepsiensie
HHIHKATOPEI ConepxaHue padOTHI
paboThI padoTsI N
KOMIIETeHLIU I
P1 JlabopatopHas IK-1-Y1;IIK-1-B1 1. Texanka Ge3onacHol pabOTHI B TabopaTtopruu Gpru3ngeckon u
padora Nel Nel KOJIJIOWHOM XVMUH.
TexHuka 2. ObopynoBanue naboparopuul pU3NIecKoi U KOITOUIHON XUMHUU.
0e30macHoOi paboTHI 3. IIpubopsr tadopatopruu GprU3NIecKor 1 KOJUIONIHOW XUMHUH.
B JTa0OpaToOpUu
¢$u3nIecKoi u
KOJIJIOUAHOM XUMUH,
3HAKOMCTBO C
obopynoBaHue U
npubopaMu
P2 JlaboparopHas MK-1-Y1;I1K-1-B1 1. IlpeameT, METOIBI KOJJIOUAHOM XUMUH. [ 'eTeporeHHble CUCTEMBI, UX
pabota Ne2 knaccudukanus. [IoHATHE CIJIONIHOW U TUCTICPCHOMU (ha3bl.
Kommonnasre 2. Kimaccnguxanus JUCIEPCHBIX CHCTEM TI0 CTETICHH JIUCTIEPCHOCTH.
PacTBOpEI, UX KonndecTBeHHas XapaKkTepUCTHKA JUCTIEPCHOCTH. [Ipu3HaKy 00BEKTOB
CTpOCHUE KOJIJIOUZAHOM XUMUHU.
3. Kinaccugukanust MUKpO- U YIBTPAMUKPOTETEPOTEHHBIX CUCTEM TIO
arperaTHOMY COCTOSIHHIO ()a3, II0 XapakTepy Mex(pazHOro
B3aUMOJICHCTBHS, 10 KHHETUYECKUM CBOMCTBAM JUCIIEPCHOM (a3bl, 1Mo
TonorpaduaecKoMy IpU3HAKY, IO BHYTPEHHEH CTPYKType YacTHIL
TUCTIEPCHOH (a3bl M JPYTUM MPHU3HAKAM.
4. MeToabl MOMy4YeHHsI JUCTIEPCHBIX CHCTeM. PasHOBHIHOCTH
JUCTIEPTralllOHHBIX METO/IOB.
P3 JlabopatopHast [MK-1-Y1;IIK-1-B1 1. dusnyeckas ¥ XUMUIeCKast aacopOonus.
pabota Ne3 2. OnumuTe MeXaHu3M COpOIIMOHHOTO TpoIiecca.
CopOuroHHbIE
MIPOIIECChI

5.3. OueHo4HbIe MAaTEPHAJIBI, HCIIOJb3YyeMBble VIS IK3aMeHa (0UJIeThl, TECTHI U T.I1.)

DopMO# TPOMEIKYTOUHOMN ATTECTALMH 110 TUCLUUIUIMHE SBISICTCS 3a4eT.
Hiokxe mpencrasiieH oOpasery Oriera 11 3a4eTa, IPOBOIUMOTO B YCTHOH (opme.

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHU S POCCUNCKON OEIEPALINN

DOEJNEPAJIBHOI'O TOCYJJAPCTBEHHOI'O ABTOHOMHOI'O OBPA30OBATEJIbBHOI'O YUPEXJIEHW A BBICIIEI'O
OBPA30OBAHUA

«HanuoHanpHbIN HccIe10BaTeIbCKUI TexHoMornyeckuil yausepeuretr « MUCHCy»

HoBoTpowutikuii pumman

(H® HUTY «MHUCHCy»)

Kadenpa MaTemMaTnku 1 eCTECTBO3HAHHA

Juctmminza:  KosumonaHast XUMUS
Hampasnenne: 18.03.01 Xumudeckas TeXHOJIOTHS
®dopma o0ydeHus: 3a09Has

dopma MpoBeICHHS: YCTHAS

Buner No 0

1) Yto takoe agcopOums, ancopoeHT, aacop6at? [IpuBenute mpuMepsl 3TOTO SBICHUS, C KOTOPHIMHU BBl CTAIKMBAJIHChH B OBITY.

2) Yro Takoe OpOYyHOBCKOE JIBIXKEHHE, YeM OHO 00ycI0BIeHO? MOXKHO JIM ero HaOIroJaTh B JUCIIEPCHBIX CUCTEMaX C pazMepaMu
yactuy nopsiaka 10-4 — 10-5 m? OTBET NOACHUTD.

3) IIpuBeauTe mpuMeps! MPAKTUUECKOTO UCTIOIB30BAHHS CYCICH3HH U TIEH.




CocTaBui: E.B. Hedenosa
(momuce)

3aB. kagenpoit MuE A.B. llIBaneBa
(moanucs)

« » 2026 .

3aueT MOXKET OBITh IPOBEJICH B (hOpME TECTUPOBAHHUS
IIpuMepHbII BAPHAHT TECTOBOIO 3aJaHUS:

1.Pa3mep KOJUTOMIHBIX YaCTHIl COCTABISIET (M):

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

2.0co0slIe cBOICTBA UCHEPCHBIX CUCTEM 00YCIOBICHBI:

1) MabIM pa3MepoM YacTHIl ¥ OOJTBIION Mex(a3HON MOBEPXHOCTHIO;

2) MabIM pa3MepOM YacTHIl M MasIol Mex(a3HOH TOBEPXHOCTHIO;

3) GonpImMM pa3MepoM YacTHIl B OOJBIIOI Mexk(a3HOIl TOBEPXHOCTHIO;

4) 6oJIBIIMM pa3MepOM YaCTHLL M MAJOH Mex(a3HOH MOBEPXHOCTHIO.

3. IIpu xiraccuduKaMu TUCTIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHUIO JUCTIEpCHOH (a3sl (1.¢.) M JUCTIepCHOHHOM cpeasl (11.¢)
B a9PO30JIX B KaUECTBE J.C. BEICTYIIALT:

1) ras.

2) XKHUJKOCTb.

3) TBepaOE BEIIECTBO.

4) mna3ma.

4.KostouHbIe CHCTEMBI B KOTOPBIX PACTBOPUTEIH(BOIA) B3aUMOICHCTBYET C KOJIOMI-HBIMU YaCTHLIAMU:
1) tuapoduibHbIC;

2) runpodoObHIe;

3) rerepoduIbHBIE;

4) rpyboaucniepcHbIC

5. KomnonHelie ccTEMBI MOTYT OBITh OIYYSHBI CIIEIYIOIINMHA METOJaMU:

1) KoHAEHCANEH HITH JUCTIEPTUPOBAHUEM.

2) HeTpanu3anuen Uiy 3aMeleHHEeM.

3) nonuMop¢HOTO MPEBPAIICHNUS.

4) nonHoro obMeHa.

6.MoHBI, TOCTpauBaOLMe KPUCTAIINIECKYIO PEIIETKY Spa, Ha3bIBAIOTCS:

1) moTeHIMANONPEACIISIONIIMA HOHAMH.

2) IPOTHBONOHAMH.

3) ancopOLUMOHHBIMU HOHAMU.

4) cBOOOJHBIMU MOHAMHU.

7. KakoBa CTpyKTypa MHIEIUTEI KOJUIOWAHOTO PacTBOpa, 00pa30BaHHOTO T00ABICHUEM K
AgNO3 m36siTKa KCl:

1) {m[AgCI]xCl-}xCl—;

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

3) {m[AgCl] nCl—(n — x)K+}—=x xK+;

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

8. MosekyIsapHO-KHHE THYECKHIE CBOMCTBA JUCIIEPCHBIX CHCTEM 00YCIOBICHBI:

1) XaOTH9EeCKAM JBIDKCHAEM YaCTHII.

2) 3aTyXaloIKM BO BPEMEHH JIBIDKCHHACM.

3) cTpOro yHnopsiiouyHbIM IBUKEHUEM YaCTHII.

4) paBHOYCKOPEHHBIM JBHKCHHEM.

9. Ecnu moniepeyHbIii pa3Mep 9acTUIl JUCHEePCHOH (ha3sl MEHBIIE JUTMHBI BOJHBI CBETA, TO HAOIIOgaeTCs:
1) paccesHue cBeTa.

2) mpeJoMIICHUE CBETA.

3) oTpaxkeHue CBETA.

4) IpoXOXKIEeHNE CBETa

10. SIBnenue nmepeMeIeHus TUCIIEPCHON Cpeibl Yepe3 HeTOABKHYIO IIOPUCTYIO TIepe-TOPOJKY MO NeHCTBHEM BHEIIHETO
ANEKTPUIECKOTO MOJIs HAa3bIBACTCS:

1) a;mekTpoocMocoM.

2) yAbTPaMHKPOCKOIHEH.

3) HedenomeTpHeil.

4) TypOHIUMETPHUCH.




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

IIpu oreHke pe3ysIbTaTOB 3ALIUTH OTYETOB MO JIAOOPATOPHBIM paboTaM UCHONB3yeTCsl OMHApHAs CHCTEMa, KOTopast
npeaycMaTpHBAeT CIEAYIOIIUE Pe3yAbTaThl M KPUTEPUH OLIEHUBAHUS:

«3a4TeHO» BEIMOIHEHBI Bee 3a1aHus JJaOOpaTOpHOH pabOTHI, CTYyICHT OTBETHII Ha BCE KOHTPOJIBHBIE BOIPOCH

«He 3auTeHo» CTYICHT HE BBITIOJIHIII WM BBITTOJIHII HEIPABUIBHO 33 1aHUS JJAO0PaTOPHON paboTHI, CTYICHT OTBETIUI HA
KOHTPOJIBbHBIE BOIPOCH! ¢ OIIMOKaMU UM HE OTBETHJI Ha KOHTPOJIBbHBIE BOIIPOCHI

B cucreme oLeHKH 3HaHUH, yMEHHUI M HABBIKOB 110 PE3yJIbTaTaM MPOBEACHHUS KOHTPOIbHON pabOThI HCIIONB3YIOTCS CIEAYIOIIUE
KPHUTEPHUH:

PesynbraT oueHuBanus Kpurepuu oneHku

«OTnnuHO» 3a MOJIHOE OBIAJCHHUE COAEPIKaHUEM yueOHOro MaTepuana, BlaJeHue NOHATUIHBIM annapaToM, yMEHHE pellaTh
[IPaKTUYECKUE 3aJjaul, [PaMOTHOE, JJOTUYHOE U3JIOKEHHUE OTBETA.

«Xopomo» Eciit cTyaeHT monHo 0cBOMI y4eOHBIH MaTepHal, BIaAeeT MOHATHITHBIM alliapaToM, OCO3HAHHO IIPHMEHIET 3HAHUS IS
peleHHs MPaKTHUECKUX 3aJa4, [PaMOTHO U3J1araeT OTBET, HO cofepkaHue U (hopMa OTBETa UMEIOT HEKOTOPbIe HETOYHOCTH

«¥Y noBneTBopuTeNbHO» ECiu cTyieHT 0OHapyKuBaeT 3HaHHE ¥ IOHUMaHHE OCHOBHBIX MOJIOKEHUH y4eOHOTO MaTepuania, Ho
M3JIaraeT ero HeToJIHO, HeTI0CIIe T0BATEeIFHO, OIyCKaeT HETOYHOCTH B OTIpE/IeIIeHHE MTOHATHH, B IPUMEHEHNH 3HAHUH JUTS PEIICHHS
HIpaKTUIECKHX 33714, He yMEeT JOKa3aTeIbHO 000CHOBATh CBOH CYXKIACHHS

«HeynoBnersoputenbHo» Ecnu cTyIeHT uMeeT pa3po3HEeHHbIE, 0eCCHCTEMHBIE 3HAHUS, HE yMEET BBIIENATH IIaBHOE U
BTOPOCTETICHHOE, IOMYCKAaeT OIINOKU B ONIPE/IeJICHIE MOHITHH, HCKa)KaeT X CMBICH, OSCIIOPSAI0YHO U HEYBEPEHHO H3JIaracT
MaTtepual, He MOXKeT IPUMEHSATh 3HAHUS JUIS peIICHHS IIPAKTHUSCKUX 3a/1a4; 3a OIHOE He3HAHUE U HeIIOHNMaHHE Y9eOHOTO
MaTepuana uin 0Tka3 oTBe4aThb

Kpurepun orieHKH OTBETOB Ha 3a4€Te, IPOBOJIMMOM B YCTHOI (hopme

Onenka «OTIHYHOY» CTaBUTCS, €CIH

- Ha TEOPETHYECKHIE BOIIPOCHI JaHBI PA3BEPHYTHIC OTBETHI, IPU HEOOXOIUMOCTH H3JIOKECH MaTeMaTHUSCKHH armnapar ((hopMyIIs,
rpaMKy ¥ T.J1.) IPUBEICHBI COOTBETCTBYIOLINE CXEMBI, TAONUIIBI, PUCYHKH H T.J., IPAaBUILHO PEIICHA 3aa4a

- 00ydJaromuiics XOpoIIo OPHEHTHPYETCS B MaTepHale, BlaeeT TePMUHOJIOTHEH, TPUBOJNT IIPH-MEPHI, 000CHOBHIBAET,
aHAJHM3HPYET, BEICKA3hIBAET CBOIO TOUKY 3PCHHMS 110 AHATH3UPYEMBIM SBICHHUAM H IIPOIEccaM, IPABIIBHO IPUMEHSET MOTyICHHbIE
3HAHUSA NPU PEIIeHUH IPaKTUIeCcKuX 3a1a4. OTBEThI H3JIaratoTcsi CBOOOIHO, YBEPEHHO 0€3 UCIIONB30BaHUs JIUCTA YCTHOTO OIIpoca
OneHka «Xopo110» CTaBUTCS, ECIIU

- Ha TEOPETHYECKHE BOIIPOCHI JAHKI TIOJIHBIE OTBETHI, HO IMEJIa MECTO HETOYHOCTh B ONPECIICHUH KaKUX-TH00 OHITHH, sIBICHAI
W T.A. 3a7a4ya pelieHa.

- 00y4aIOIIHUICSl OPHEHTUPYETCS B MaTepHalle XOPOIIO, HO JIOMYCKAeT OMMOKH IPH ()OPMYTHPOBKE, ONIMCAHUN OTAEIBHBIX
KaTeropuii

OneHka «Y 1OBIETBOPUTENBHO)» CTABUTCS, €CIIU

- Ha TEOPETHUYECKHE BOIIPOCHI JaHbI OOIINE HEMOIHbIE OTBETHI

- oOyuaromuiics cnabo OpHEHTUPYETCS B MaTepHalle, He MOXKET pelllaTh 331a4H, He MOXKET IPUBECTH IIPUMED, HE MOXKET
AHAJIM3UPOBATH 1 0OOCHOBHIBATH

Onerka «HeynoBIeTBOPUTEIEHOY CTaBUTCS, €CIIH

- He pellleHa 33/1a4a ¥ NpaBUIbHBINA OTBET JaH Ha OJMH BONPOC (1160 HU Ha OJIUH)

- oOydJaromuiics B MaTepraie AUCIHUIUINHEI TPaKTHYCCKH HE OPHEHTHPYETCS, T.€. He MOYKET JIaTh JJake OOIINX CBEICHHUH 110
BOIIPOCY.

Kputepuu ouieHkH 3K3aMeHa, IPOBOAMMOTO B AUCTaHIMOHHON popme B LMS Moodle

85 < IlpoueHT BepHbix 0TBeTOB < 100 - OTIINYHO

70 < IIpoueHT BEpHBIX OTBETOB < 84 - XOPOILIO

50 < IIpomeHT BEpPHBIX OTBETOB < 69 — yIOBIETBOPUTEIHHO

6. YYHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemast iureparypa

6.1.1. OcHoBHas JuUTepaTypa

ABTOpBI, COCTaBUTENIN 3arnaBue bubnuoreka WznarenscTBO, Oz
JI1.1 |Myxun E.J., Ilepuos | Kostouanas xumusl. M. IOpaiir, 2014
A.B., Amenuna E.A. VY4ebuuk. bazoBblit Kypc.
JI1.2 | Aagpromkosa O. B., Xumus. V36paHHbIe pa3iensl HoBocubupck : HI'TY, 2011
Boctpukosa T. U., oOrelt ¢pusnueckoii u
[IBeipeBa A. B., KOJIJIOWJTHOW XHUMHUU: yaeOHOe
nocobune
JI1.3 | Kykymkuna U. 1., Komnounnas xumus: yaebHoe Wznarens: KemepoBckuit
Murtpodanos A. 1O. nocobue roCyJapCTBEHHBIN
yHuBepcuret, 2010

6.1.2. JlonosiHuTEIbHAS JIUTEPATYpPa

| ABTOpBI, COCTABUTENN 3arnaBue Bubnnorexa W3narenscTBO, ron




ABTOpBI, COCTaBUTENIN

3armaBue

Bubnuoreka

WsnaTenbcTBO, TOI

JI2.1 |C.A. bane3un, b.B. OCHOBBI (PU3HYECKON U M.: "IpocBemenue”, 1975 r.
Epodees, H.N. KOJUIOMTHOM XuMuu: YueOHoe
Ionobaer nocoOwne JUIS CTyICHTOB
JI2.2 | IIucapenxo A.AIL, Kypc xomnongHoi Xxummuu W3n-o "Beicias mxona”,
Tlocnenosa K.A., A.T. 1969 r.
SIkoBineB
JI2.3 | B.H. 3axap4eHko Konnounnas xumus Mzro: Beicmias mkoina, 1989 r.
J12.4 | C.C. Borouxuit Kypc xomnonano#t xumuu M.: U3n-Bo "Xumuga", 1976 r.
6.1.3. Metoanyeckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3armaBue Bubnunoreka W3naTennscTBO, TOI
JI3.1 |Hurmarymmus H.I'. dusnueckas U KOJUIOUIHAs Cn6.:Jlans, 2015
XUMHA: YueOHoe nmocobue
6.2. Ilepeyenn pecypcoB HH(OPMAMOHHO-TEJIEKOMMYHUKANMOHHO# ceTn « AHTEpHET»
31 | Poccuiickas Hay4Has 3JeKTpOHHAs OMIOIINOTEKA www.elibrary.ru
2 | KubepJlenunka www.cyberleninka.ru
233 |H® HUTY" MUCuC" www.nf.misis.ru
6.3 IlepeueHb MPOrpaMMHOIO O0ecreYeHust
II.1 Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.2 | Bbpaysep Google Chrome
I1.3 | Microsoft Teams
1.4 |Bpaysep Yandex
I1.5 | AatuBupyc Dr Web Suite
I1.6 | Adobe Reader
6.4. IlepeyeHb HUHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM U NPOQeCcCHOHAIBHBIX 023 JAHHBIX
N.1 |- Odbunmansuenii caitt HoBotpounkoro ¢umuana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Onexrponnas oudnmuoreka HUTY "MUCuC" http://elibrary.misis.ru
N.3 |- YHuBepcuTeTcKas oubnuoreka onmaiH http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenune Bug OcHallenue
114 VYuebnas  ayautopus A 3aHsaThi [ Jlek 1 mr. - Kommerotep B coope;
JIEKIIMOHHOTO THIA, MIPaKTHIECKUX 1 wt. - Ilpoextop Acer X118 DLP 3600Lm;
3aHATUN 1 mt. - Okpan Lumien Eco Picture 200x200
cM;
19 wr. - PynoHHsle mropsr;
4 mr. - [lIkad KHMKHBIH;
26 . - CTON CTyACHUYECKUIL;
46 wrt. - Crym,
1 mit. - Cton nmpenofaBaTeIbCKU.
133 VYuebHast  ayauTopus AN 3aHATHH 1 . - Cuctemuslit 6ok Intel Core;
JIEKIIMOHHOTO THUIA, MIPAKTHYECKUX 1 wr. - MonuTop LCD;
3aHITUN 1 mr. - Oxkpan HacteHHbIH 200%200;
1 mt. - Be6 kamepa Logitech;
1 wir. - IIpoextop Acer P1266;
1 wr. - IloaBec 1y NpoeKTOpa;
1 wt. - YueHnueckas 10CKa,
28 mwit. - CTON CTyIeHYECKHIA;
1 wt. - CToxn mpenoaaBaTeIbCKUH;
56 wir. - Cryu;
16 mr. - Xanro3u.




134

VYuebnast  aygutopus AN 3aHATUI
JIEKIIMOHHOTO THIA, MPaKTUIECKUX
3aHATHH

1 mr. - Kommsrotep B cbope;

1 wr. - IIpoektop Acer ¢ MOTOJIOYHBIM
KpeTUICHHEM;

1 mT. - OKpaH Ha MTaTHBE;

1 wr. - Be6 kamepa Logitech;

1 wT. - YueHn4eckas 10cKa;

19 mwt. - Crou CTyAeHYEeCKU;

37 mir. - Crym,

3 . - Xamiozu.

140

VYuebnas naboparopus "Xumus'"

JIab

1 mr. - Kommuekr obopyaoBaHus st
naboparopun  o0miell ©  HEOpPraHHUYECKOH
xumun HO HUTY MUCuC 04.2.3.0163; 1
IT.

(Cron-motika noitHass CMCIT 1200, 2 .,
ctou nabopartopuslit ¢ smukamu CJIS 1200, 6
mrT., Tabypet aabopatopHbiil 20 IT., cTeNIax
JUI XanaTtoB, | INT., IITATUB JTaOOPaTOPHBIN
MeTaJuImdeckuii ans OwoperoB I1D, 5 mir.,
ITaTUB  J1a0OPAaTOPHBIA JUIA  3aKperyIeHHs
XMMHYECKOH mmocynsl M obOopymoBanus, 10
mT., Bechbl anekTpoHHsle BYJI-200, 1 mT.,
Bechl aHanmurtmueckue AB-210-01, 1 mmr.,
IUINTKA  HarpeBaTesibHas  dJEKTpUUecKas
[I9J1, 4wr., muctwistop nabopaTopHbid, |
mt., pH-mMetp cranmonapueiii OKCIIEPT-001
-3, 4 wT., 10CKa MeyoBas, 1 MIT., TEPMOMETP
3JeKTpOoHHBIA mopratuBHeld UT-15 17K, 15
mT., MarautHas Memanka [15-6100, 15 .,
COCy/l KAJIIOPUMETPHUUECKUN ISl MPOBEICHUS
nabopaTtopHbIX pabOT MO TepMOXUMHMHU, 15
IIT., IIUIIBl THTENBHBIC, 15 mrT., Habop
MOJIeNIe KPUCTAUTUYECKUX CTPYKTYp ISt
JEMOHCTpauuid, 1 mr., TaliMep 3JIEKTPOHHBIN
mudpoBoii nmopratuBHbE RSTO4167, 1 wir.,
KOJUICKIMSI MHHEPAJIOB M 00pa3lloB METaJIOB
U1t neMoHcTpanuii, 15 ., Tepmomerp Th-
37, 1 wrt, 6apometp Bb-05M HacTeHHbId, 1
mT., Tabnmua MeHzaeneeBa HaCTeHHAs, | IMT.,
TaOJIMIa pacTBOPMMOCTM HAcTeHHasd, | miT.,
Ha0Op apeoMeTpoB B KOHTeHHepe Ui
xpanenus AOH-1, 1 mT., pedpakTomeTp
mudposoi [13-5200, 2mir.)

1 . - AxBaguctmarop J13-25CII6;

1 wT. - MarautHas Memanka 04.2.3.0006;

1 wrT. - Mukpomanomerp MMH-240;

1 wrt. - ITeur kamepHas HarpeBarenbHas "[IM
-1000";

2 mrt. - Moiika naboparopnas JIK-1200;

1 mr. - [Na3oaHamM3aToOp MPOIECCOB TOPEHHUS
noptatuBHbIi Testo-300M;

1 wt. - ®otokonopumerp KOK-3KM,;

2 wr. - Buckosumerp BITXK-4 1.12;

1 wT. - Buckozumetp BIDK-1 0.34.




141 VYuebnas naboparopus "Xumus" JIab I mr. - Kommiexkc yde6HOro 060pyaoBaHMS

npaktukyma 04.2.3.0.195;

nmabopaTopHBIX  PabOT UIA  y4amierocs,
IIT.)

1 mr. - pH-metp Checker-1;

3 wr. - Kongykromerp Hanna DIST 1;

1 . - Korgykrometp Dist04.2.3.0160;

1 wr. - pH-metp AHHOH-4100;

KapMaHHBIH;

1 mwr. - Caxapumetp CVY-5;

1 . - [Tonspumerp nopratusHsii [1-161;
1 . - Pedppakromerp UPD-464;

2 . - Onexrporuuta (1xoHbOP.);

1 wr. - AxBaguctuiiarop J3-25 "CII6";
1 . - Tenzuometp K-6 KRUSS;

"Xumus'";
YHHUBEPCATBHBIN;

HTR-120CE;

1 . - McTouHHK MOCTOSTHHOTO ToKa b5-45;
6 mr. - Crom  mabopaTOpHBIH
TEXHOJIOTHYECKOM IPUCTABKOM.

JUIst HPOBEICHUS 9KOJIOTHYECKOTO
(Munn-3kcnpecc-1abopaTopus "TTyenka-
Y/m", lmr, pH-metp, | mr., TecT-KOMIUIEKT

PK-BIIK, 1 IIT., KOMIIJICKT TIS
14

1 mwr. - pH-merp Checker 1HI98103

1 mwr. - Yd4eOHO-TabOpaTOPHBIH KOMILIEKT
2 mrt. - Ilefixep opoutampubii OS-10

1 wr. - Becbl aHanmuTHYECKUE 3JIEKTPOHHBIC

C

8. METOAUYECKHUE YKA3AHUSA UISA OBYYAIOIIIUXCA

JIis yCTIenIHOTO OCBOCHHMS JUCIUILTHHBI U TOHUMAaHHS T€OPETUIECKOTO MaTepHaIa CTy JCHTOM HeOOXO MBI 3HAHUS,
TIOJTy"IEeHHBIE B BBICIICH IIIKOJIE T10 MaTeMaTuke, U3uKe, 00IIei 1 HeopraHuIecKoi XUMHUH, nH(OopMaTHKe, PU3NIECKOH XUMUH,
TEOPHH BEPOSTHOCTEH M MaTeMaTHUECKON CTaTUCTHKE, YKOJOTHH.

CrexyeT MOMHHTB, YTO JICKITMOHHBINA MaTepHal OTpakaeT JINIIb HanOoIee 3HaYMMbIe HayYHBIC U TEXHUYECKUE PEIICHNUS,
MOATOMY, /I HIOHUMaHUS MaTepHana HeoOX0JUMO 00palaThCsl K INTEPATYPHBIM HCTOUHHKAM C 60Jee OIHBIM OMHCaHHEM
u3ydaeMoi TeMbl. He ciemyer orpaHuuMBaTECS OJHUM Y4€OHBIM ITOCOOHEM, MM BEIOMPATh TONBKO CAMBIA COBPEMEHHBIN yUeOHUK.
CremyeT NCTIONB30BaTh Kak 0a30BYIO INTEPATYPY, TaK U JONOIHUTEIBHYIO, YKa3aHHBIE B paboueil mporpaMMe TUCIUTUINHEL

IMTpu moAroTOBKE K MPAKTHYECKUM 3aHATHAM HEOOXOJMMO MOBTOPUTH paHee MPOHACHHBIH JIeKIIMOHHBIA MaTepual U JOMOIHUTD
€ro CBEJCHUSMH M3 aKTyalbHBIX Ha CETOJHALIHUI IeHb NCTOYHUKOB MIEPHOANYECKON MeYaTH BEAyIUX B OTPACIIU KYPHAIIOB,
Takux Kak «Koxc n Xumusy, «bamkupckuii Herexummdeckuii )xypHam», «Ctaiby, «YToaby, «Bectank MI'TY ». [1pu Hammawnm,
MOJIE3HO MCTIONB30BaTh MH()OPMAIHOHHEIE OI0JIIIETCHH, BBIITyCKAEMBIE BEeIyITHM HAyIHO-HUCCIIEI0BATEILCKIM HHCTUTYTOM CTPAHBI
OI'VII BYXHH (BocTouHbli yIineXUuMHUECKUN HHCTHUTYT, I. ExaTepuHOypr), a Taxke COOpHUKHU pedepaTUBHBIX CTaTEH, MATEHTHI,
HaXOZSALIMECS B OTKPBITOM JOCTYIIE.

Kpowme Toro, cinemyer pa3obpaTs U JeTAIFHO MPOPAdOTATh THUIIOBEIE IPUMEPHI PEIICHHS 331a4 KOJUIONAHONW XUMHUH (TIPHBEICHEI
HUXeE).

ITpumeps! peleHns TUIOBBIX 33134
1) IIpu xoHAEHCAMH TyMaHa, COCTOSIIETO M3 Kameyb Kaamus, oopaszoBarochk 12. 10 - 6 M 3 xwunkoro kagmus. [ToBepxHOCTHOE
HaTsHKEHME IIPU TeMIlepaTrype KoHaeHcanuu paBHo 570 mJlx M2.

CBoOoHas MOBEPXHOCTHAsI YHEPTHs BCEX Kamenb cocTaBisna 53 Jx. BeraucnuTe AUCHIEpCHOCTs U AUAMETP Karesb XKUAKOTO
KaaMusl.

Pemenwne. Dueprust [ m60ca MOBEpXHOCTH OMPEENIETCS 110 YPaBHEHUIO:

Gs=yS.

CBs13b MEXKy YACIBHOM IIOBEPXHOCTBIO SyJl, HOBEPXHOCTBIO S, 00beMOM V 1 JUCHEPCHOCTHIO D BBIpaXkaeTcst COOTHOLICHHEM:
Syn = S/V==6D.

IToBepxHOCTH Karenb TyMaHa coctaBiseT S = 6 DV. JlucnepcHOCTh Kaneab KaaMusl paBHa
Juametp kanenb kaamus pasen d=1/ [1=8,1.10-7 m.

2) Paccuuraiite pabdoty aare3un Wa ptyth k ctekiy npu 293 K, ecin u3Becten kpaeBoi yros 1 = 130 0 . [ToBepxHOCTHOE
HaTshKkeHHe pTyTH y = 475 mJ[x/ M 2. HalinnTte k03¢ ¢unmenT pacrekanus f pTyTH 10 MOBEPXHOCTH CTEKIIA.
Pemenne. Bripaxenue st paboThl aare3uu uepes KpaeBoi yroa qaercst ypapueHueM Jrompe - FOwra:

Wa=yx - (1 + cosun) =
=475 (1 +cos 130 0) =475 (1 - 0.64) =171 mJ]x/m 2.

KoaddunmeHT pacrekaHust pacCUUTHIBAIOT IO COOTHOIIEHHIO

f=Wa-Wk,
rne W k =2 yH g npencrasnsier paboTy Kore3uu;
f=171-2.475=-779 mJIx/M 2, T. €. pacCTeKaHUs HET.

3) OmpenenuTs MOBEPXHOCTHBIN U30bITOK (kMoub/M2) Tipu 10 oC 1 pacTBOpa, copepkamiero 50 Mr/i neaaproHoBON KHCIOTHI




C8H17COOH, noBepxHOCTHOE HATHKEHUE HCClIeayeMoro pactsopa 57,0. 10-3 /M.

Pewenue: I1o cnpaBounuky Haxoaum cH2ompu 10 0C:

o H20 = 74,22 10 -3 /M. OnpeenseM KOHIICHTPAIHIO KUCIOTH B pacTBope C2 = 0,05/ 158 = 3,2. 10 - 4xmonn/m 3; C1 =0.

ITo ypaBHeHHI0 m30TepMBI ancopbmu ['m66ca HaxoAuM MOBEPXHOCTHBIH H30BITOK:

Tak kKak I' > 0, To aacopOuus nonoKuTeNbHa.

4) PaccunTaiiTe KpUTHYECKOE 3HaYCHUE MK (DA3HOTO HATSHKEHHS, OIpeIesieMoro KputeprueM PeObunnepa, HIbKe KOTOpOro
MIPOMCXOIUT CaMOIIPOH3BOJIbHOE muctieprupoBanme. Temmeparypa 200C, pazmep obpasyromuxces gactui 11110-6 cm, torapudm
OTHOILIEHHS YUCJIA YaCTHI AUCTIEPCHON (ha3bl K YHUCITy MOJIEKYJI AUCTIEPCHOHHOM cpeJisl paBeH ¥ = 15.

Pemrenne: Mexda3Hoe NOBEPXHOCTHOE HATSKCHHUE, IPU KOTOPOM IPOUCXOAUT 00pa3zoBaHKe JIMODMIBHBIX TUCIIEPCHBIX CHCTEM
BBIYHCIIAETCS IO COOTHOMmEeHNIO Pebnnnepa- 1l ykuHa:

okp <y KT/a2.

IIpu yTouHeHNH 3HAUYEHUS TapaMeTpa Y Ul chepruUeCcKUX YacTHIl BEIPAXKEHUE PUOOpETaeT CIeAYIOMNN BUL:

5) Onpenenure ko3 durment nuddysun D 1 cpeHeKBagpaTHIHBIN CIBUT A 4aCTHIIBI THIP030Js 3a Bpemsi T =10uM, T=293,2 K,
BA3KOCTb cpeabl | = 10- 3 ITallc, r = 50HM.

Pemenne: Koadduuuent nuddysuu D paccuuTeiBaeTes 0 ypaBHEHUIO DHHINTEHHA:

Kospdpuuuent nuddysun u cpeqHuii CABUT YaCTUIIBI CB3aHbI ypaBHEHHEM DHIITEHHA-CMOIyXOBCKOTO:

Torma cpeHEKBaAPATHIHBIA CIABUT YaCTHIIBI COCTABUT:

6) DNeKTpOKMHETHUECKUI oTeHIran yacTul ruaposons 50 mB. Ipunoxennas suewnss DJ{C 240 B, paccTosHue mexy
anektpogaMu 40 cM; BEIYUCTHATH IEKTPOPOPETHUSCKYIO CKOPOCTh YaCTHII 305151, €CIIH (hopMa MX HIITHHIpUYECKas. BA3kocTh BOIBI
n=1 10 -3 Ila ¢, ausnexTpUyYecKast MPOHULIAEMOCTH cpebl 81.

Pemenne: U3 GpopMyIIbl 2JIeKTPOKUHETHYECKOTO MOTEHINAA YaCTHI IUINHAPUIECKOH (hOPMBL:

HAXOHM 3JIEKTPO(POPETHIECKYIO CKOPOCTB:

7) OmnpenenuTs BSI3KOCTD TIINIIEPHHA, €CIIH OH U3 BHCKO3MMETpa BEITEKAeT yepe3 Kammwurip. Paanyc kammmstpa r = 10110-3m, xuHa
karmyursapa 1=6[110-2m. Cxopocts Teuenus 14[110-10m2/c nox naBnenuem P=200ITa.

Pemenune: CornacHo ypaBHenus [lyazeist

rzie V — CKOpOCTb TEUECHUS

B 1enom, nucruminHa COCTOUT HE TOJIBKO M3 ayJUTOPHOM JacTH, HO M BKIIIOYAET B ce0s CaMOCTOSTEIbHYIO paboTy CTyCHTa,
HPU3BaHHYIO B IEPBYIO OUepeIb HAYUUTh CTyJCHTa Pab0TaTh C IUTEPATypOil ¥ MPOBOJUTH TOTUUCCKUN aHANU3, JeNIaTh
000011IeHuS.

Ha camMonoAroToBKy BBIHOCSTCS CIIE€LYFOIUE TEMBL:

«Komnouansie [IAB», «KKameHHOYTrOIbHAS CMOJIa — KaK CJIOXHAas KOJUIOWAHAS cucTeMay, «lIpuMeHeHne KOJUIOMIHbBIX CUCTEM B
OBITOBBIX U MPOU3BOACTBEHHBIX Mpoleccax», «CrnocoOrl pa3pyLieHHs IMYJIbCUN U CYCIIEH3UH, TPUMEHsIEMBbIE IIPU OYHCTKE
CTOYHBIX OBITOBBIX M IPOMBIIICHHBIX B0, «[IeHo0Opa3ytomue coiictBa [IABy, «Vcnons30BaHue SBICHIUS HAOyXaHHs
KOJUIOHIOB B POMBIIITICHHOCTH.

Jlns ycrienHo#i ciauu 9K3aMeHa IIPH 3TOM HE00XO0UMO 00beIMHUTE CBEACHUS, TIOTyYCHHBIE B XO/I€ JIEKIIHOHHBIX,

NPAKTUYECKUX 3aHATUH U CAMOIIOATOTOBKH.
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