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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.B

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

2.1.1 Be3omacHOCTE KU3HEACATEIILHOCTU

2.1.2 | Opranuyeckas XUMHs

2.2 Jucuuniaunbl (MOAY/I4) U NPAKTHKH, AJ151 KOTOPBIX 0CBOCHHE JAHHOM IMCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npealIecTByIOLIee:

2.2.1 | domosHHUTENBHBIE ITIaBbI (GU3NUCCKON XIMUHI

2.2.2 |IloaroToBka K mpoIeaype 3amIUTHl U 3aIUTa BBITYCKHOW KBATH(HUKAIIIOHHONH pabOTHI

223 CucteMbl YIIpaBIeHHUsS] XUMUKO-TEXHOJIOTHYECKIMH MPOLIECCAMU

2.2.4 | IIpon3BOACTBEHHBIA MEHEIKMEHT

2.2.5 |VYnpaBneHue NpoeKTaMu

2.2.6 |IIpenmurnuiomHas mpakTUKa

2.2.7 | KypcoBas Hay4HO-HCCIIeIOBaTEIbCKast paboTa

2.2.8 | Texnomorus riay0okoi nepepaboTku HeTH

2.2.9 |H3BneuyeHue u nepepaboTKa XUMUYECKUX MPOTYKTOB KOKCOBAHUS

2.2.10 | TexHOJIOTHS IPOMBICIIOBOM MOJITOTOBKH U MepepaboTku HeTH U raza

2.2.11 |IloaroToBka yriei st KOKCOBaHUS

2.2.12 | KokcoBanue yriei

2.2.13 |IlepBuuHas nepepaboTKa YIIEBOAOPOAHBIX Ta30B

3. PE3YJIbTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIIETEHIlUSIMHA

OIIK-5: Crioco0eH oCyliecTBIATH IKCIIEPUMEHTAIbHbIE HCCJIEJ0BAHUS U UCTIBLITAHUSA 10 321aHHOI MeTOUKe, MPOBOIUTH
HA0JII0IEHUs] M U3MEPEHHS ¢ y4eTOM TpeOoBaHHi TeXHUKH 0€30MACHOCTH, 00padaThIBATh U HHTEPNPETUPOBATH
IKCIIEpUMEHTATbHBIE JaHHbIE, IPUMEHATH 3HAHNE YKOHOMUYECKHX, OPTaHH3AMUOHHBIX U YIPABJIeHYECKHX BONPOCOB,
TaKNX KaK: ynpaBJieHHe MPOEeKTaAMH, PUCKAMH U N3MEHEHHUSIMH

3HaTh:

OIIK-5-31 ocHOBHbBIE MOJNIEKYISIPHO-KUHETHYECKHE, ONITHUECKUE, TOBEPXHOCTHBIE SIBICHUS, HAOM0qaeMble B TUCTIEPCHBIX
cucTeMax

IK-3: Cnoco6eH ocyImecTBIATH TEXHOJIOTHYECKU MPOLECC B COOTBETCTBHH C PEIJIAMEHTOM H € Y4€TOM CHCTEMBI
aBTOMATH3MPOBAHHOTO YNPABJIEHHS MPOU3BOACTBEHHBIMH MPOLECCAMH

3HaTh:

ITK-3-31 MeTobI pa3pyIIeHus AUCIIEPCHBIX CUCTEM B HeTenepepaboTKe U KOKCOXHUMHUN

OIIK-5: Cnioco0eH oCyliecTBIATH IKCIIEPUMEHTAbHbIE HCCJIET0BAHUS U UCTIBITAHUSA 10 32aHHOI MeTOAUKe, IPOBOIUTH
HA0JII0ICHHS M M3MEPEHHS ¢ y4eTOM TpeOOBaHUI TeXHHUKHU 0e30MacHOCTH, 00padaThiBaTh U HHTEPIPETUPOBATH
JKCIIePUMEHTAIbHbIC JaHHbIE, IPUMEHATH 3HAHHE IKOHOMUYeCKHX, OPTaHH3AMOHHBIX H YIIPaBJIeHYeCKUX BONPOCOB,
TAKHX KaK: yNpaBJIecHHe MPOeKTAMH, PUCKAMH H H3MEHECHHUSIMH

YMmerhb:

OIIK-5-Y1 npuMeHsATh OCHOBHBIE 0A30BbIE TIOHATHS U 3aKOHBI IOBEPXHOCTHBIX SBJICHUNA U JUCTIEPCHBIX CUCTEM JJISl IPOBEICHUS
SKCIEPHUMEHTOB C HUMH

IIK-3: Cnocoden OCYIIECCTBIATH TEeXHOJOTru4eCcKH i nmpouecc B COOTBETCTBUU C PEITAMEHTOM M C YY€TOM CHCTEMbI
ABTOMATH3UPOBAHHOI'0 YIIPABJICHHUSA MPOU3BOJACTBCHHBIMHU ITPOLEeCCaMu

YMmeTh:

ITK-3-V1 uneHTH(UIMPOBATE TUCTIEPCHBIC CHCTEMEBI B He(TernepepaboTke U KOKCOXHMUH




OIIK-5: Cnoco0eH ocymiecTBIATh IKCIIEPUMEHTAIbHbIE HCCJIEJ0BAHUSA M HCNIBITAHUA 110 321aHHOI MeTOAUKe, IPOBOIUTH
HAO0II0IeHNsI U U3MEPEHHUs ¢ Y4eTOM TPeOOBaHUIi TEXHUKH (e30IaCHOCTH, 06PadaThIBATH 1 HHTEPIPETHPOBATH
IKCIIEPUMEHTATbHBIE TaHHbIE, IPUMEHSATH 3HAHHE IKOHOMUYECKHX, OPTaHU3ANMOHHBIX H YIPaBJeHYeCKHX BONIPOCOB,
TaKHX KaK: YIpaBJieHHe MPOEeKTaMH, PUCKAMYU U U3MeHEeHUSIMU

Baanern:

OIIK-5-B1 MPAaKTUICCKUMHU HaBbIKaMH IMPOBCACHUA SKCIICPUMEHTOB I UCCJICIOBAHHS ITOBEPXHOCTHBIX SIBJICHUH 1 JAUCTICPCHBIX

CHCTEM

IIK-3: CnocoGeH ocyuiecTBJISATh TEXHOJIOTHYECKHUIH MPOIecC B COOTBETCTBHH € PErVIAMEHTOM M C Y4€TOM CHCTEMBI
aBTOMATH3MPOBAHHOI0 YIPABJIEHHS MPOU3BOICTBEHHBIMH MPOLECCAMH

Baanern:

ITK-3-B1 HaBBIKaMU KOJIMYECTBEHHOH OIIEHKH UCIIEPCHOMH CHCTEMBI B He(TenepepadoTke M KOKCOXUMHN

4. CTPYKTYPA U COJEPKAHUE

Kon
3aHATHS

HaumeHoBaHMe pa3/iesioB H
TeM /BUJ 3aHATHS/

CemecTtp
/ Kype

Yacos

dopmupyemble
HHIUKATOPBI
KOMMeTeHI Uil

Jlutepatypa
H L.

pecypcsl

IIpumeuanue

KM

Boinmosn
sieMble
padoTsI

Pazpnen 1. Oomas
XapaKTepUCTHKA
JMCIMIITHHBI

1.1

MecTo BBICOKOIUCIIEPCHBIX
CUCTEM U MaTepI/IaJ'IOB B
o01ei cucteme
COBpPEMEHHBIX MaTEPHAJIOB B
l'IpOMI)IHJJ'IeHHOCTI/I, npnpozle,
OpITy. /Jlex/

OIIK-5-V1

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

1.2

MecTo BBICOKOAUCIEPCHBIX
CHUCTEM U MaTCpPHAJIOB B
oOeit cucreme
COBPEMEHHBIX MaTepPHAJIOB B
MPOMBIIIJIEHHOCTH, IPUPOJIE,
obity /IIp/

OIIK-5-B1

JI1.1 J11.2
JI1.3J12.2J13.
1
3

P8

13

TexHuka 6e30MacHOi PabOTHI
B J1abopaTopun HU3NIECKOI
U KOJUIOUJTHOU XUMHH,
3HaKOMCTBO ¢ 000pYZOBaHHE
u ipubopamu /J1ab/

OIIK-5-31

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

P1

1.4

Knaccudukanus mo
arperaTHOMY COCTOSHUIO, 10
pa3MepaM YacTHIl
JUCTIEPCHOM (a3bl, Mo
MHTEHCUBHOCTH
B3aUMOJICHCTBUS AUCIIEPCHOU
CpeJibl U TUCTIEPCHOM (ha3bl.
Cr1oco0bI Oy 9IeHHS
JIACTICPCHBIX CHCTEM.
Kitaccudukarus aucnepeHbIx
cucreMm /Jlex/

OIIK-5-31
OIIK-5-Y1

JI1.1J11.2
JI1.3J12.3J13.
1
2

1.5

Kiaccudukanns mo
arperaTHOMY COCTOSIHHIO, 110
pa3MepaM YacTHil
JCTIEPCHOH (ha3sl, 1Mo
WHTEHCHUBHOCTH
B3aMMOJICHCTBUS AUCIIEPCHOU
Cpelibl M TUCTIEPCHOU (a3bl.
Cr1oco0bI Oy dIeHHS
JIUICTICPCHBIX CHCTEM.
Knaccugukanus qucnepcHbIX
cuctem /TIp/

OIIK-5-B1

JI1.1J11.2
JI1.3J12.4J13.
1
Ol

P8




1.6 3HaueHNe HAyKH O OIIK-5-B1 JI1.2J12.1J13.
JIICIIEPCHOM COCTOSTHHU 1
BEILIECTBA I XUMHUECKOU 21
TEXHOJIOTHH, TIPOU3BOACTBO
OTHEYIOPOB, epepadOTKH
YIJICPOTUCTBIX
Mmarepuanos /Cp/

Paznen 2. Tepmoaunamunka
TMOBEPXHOCTHBIX SIBJICHHIA

2.1 JlBa BaxkHEHIIIUX criocoba OIIK-5-B1 JI1.1J11.2
ONHCAHMS TIOBEPXHOCTHOTO JI1.3J12.4J13.
cnos. TepmoauHamuka 1
IIOBEPXHOCTHOTO CJIOS. 01 23233
IToBepxHOCTHAs SHEPIHS,

MMOBEPXHOCTHOE HATSHKCHIE,
METOIBI €TO OTpEeIeTICHHUS,
MexdazHoe

HaTsDkeHue. /Jlex/

2.2 No2 PacueTr 0CHOBHBIX OIIK-5-31 JIT.1J11.2 P9
XapaKTEPUCTUK JI1.3J12.4J13.
noBepxHoctHoro cios /ITp/ 1

2

2.3 OCHOBHBIE COOTHOILIEHUS OIIK-5-V1 JI1.1J11.2
Ipolecca CMauuBaHUs, JI1.3J12.2J13.
KOTe3us, a[ire3us, pacuer 1
aJire3uH 1o KpaeBoMy YTy 21
CMaYMBaHUsI U BEJIMIMHAM
MTOBEPXHOCTHOTO HATSHKECHUSI.
®dnoTanus, IpUEMbI
YIPaBJICHHUS MIPOIECCOM
(droTanuu.

[ToBepXHOCTHOAKTUBHBIE
BEIIIECTBA, HX

3HAYCHUSI B TEXHOJIOTHH, B
ObITy, B ipupoae. /JIex/

2.4 CMauuBaHus, KOTe3Hus, OI1K-5-31 JI1.3J12.1J13. P10
anresus. YpaBHCHHUE 1
I'u66ca /Tlp/ 23

2.5 CamMmocToaTensHOE H3yUeHHe MK-3-31 IK-3- J.1
yuaebHoro marepuana B LMS B1 JI1.2J12.4J13.
Moodle: TToBepxHOCTHAs 1
SHEPIusl, IOBEPXHOCTHOE 31 33
HATSDKEHHE, METOBI €TO
onpezaeneHus, MexdasHoe
HarspkeHue /Cp/

2.6 CeMMEHTALIOHHO- OIIK-5-31 J1.1 P2
nmddy3noHHOE paBHOBECHE. OIIK-5-B1 JI1.2712.2
Ocwmoc /JIa6/ J12.3

J12.4J13.1
32 33

2.7 Kanunnapusie sBnenus. OIIK-5-Y1 JI1.1 JI11.2 P3
MeTto/p1 O1IEHKH OIIK-5-B1 JI1.3J12.2
MMOBEPXHOCTHOM SHEPTUU JI2.3J13.1
TBepAbIX Ten /J1ad/ 21

Pa3nen 3. Ancopo6uuoHnsbie
M KanWIsIpHBIE SIBJIEHUS




3.1

Omnpenenenue agcopOIHK KaKk
MOBEPXHOCTHOT'O SBJICHHS.
Ousnyeckas ¥ XUMHIECKas
afcopOLys, NX MPU3HAKH.
Teopust MOHOMOJIEKYJIIPHOM
azcopbuun Jlenrmropa,
n30TepMa aacoporuu
Jlenrmropa, BeIBOJ, aHaJIM3,
IpUMEHEeHHe. Y paBHEHNE
BOT, ananu3 u npuMeHeHHue
ypaBHeHus /JIex/

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1

JI1.2J12.1
JI2.3]13.1
2

32

Wzotepmsbl, ancopOmmu /Tlp/

OIIK-5-31

JI1.1J12.3713.

1
3

P11

33

MornexymsipHble
B3aUMOJICHCTBUS U 0COOBIE
CBOMCTBA MIOBEPXHOCTH
pasznena ¢as. /J1ad/

OIIK-5-V1 IIK

-3-31

JI1.3J12.1
2

P4

34

CamocTosITeIFHOe H3yUeHHE
yuae6HOro Marepuana B LMS
Moodle: AncopOuust Ha
TBEP/IO¥ TOBEPXHOCTH.
VYpasuenue ['enpu /Cp/

OIIK-5-31
OIIK-5-B1

JI1.2J12.4
3

3.5

CaMocCTOSITEIbHOE U3YUCHUE
yuebHoro marepuana B LMS
Canvas: luddysus B
YIBTPAMUKPOT€TEPOTeHHBIX
CHCTEeMaXx, ee CBSI3b C
OpOYHOBCKUM JIBUKEHUEM.
3akonsl Auddysun.
Ypasuenne DiHmTeHA /Cp/

OIIK-5-B1

JI1.1J12.4J13.

1
01 52 33

3.6

KanmisipHast KOHASHCAIHSL.
AncopOnus: a)
HEDJIEKTPOJIMTOB; 0) HOHOB.
IMpuanum I1.A. Pebunnepa,
€ro NpUMeHEHUe. Y paBHEeHUE
Jlannaca.Kanunnsphas
KOHJICHCAITHS.
HonooOmeHHas

aacopbuus /Jlex/

OIIK-5-V1

JI1.1 J11.2

JI1.3J12.4J13.

1
01 52 33

3.7

KanmispHas KOHICHCALHS.
VYpasuenue Jlarutaca /T1p/

OIIK-5-31
OIIK-5-Y1
OIIK-5-B1

JI1.3]12.2
J2.3
J12.4J13.1
2

P12

Pazpnen 4.
DJIeKTPOKHHETHYECKHe
ABJICHUSA

4.1

MexaHU3MBI 00pa30BaHUS U
CTpOEHHUE ABOWHOTO
JIEKTPUUYECKOTO CIIOS;
ANEKTPOKUHETHYECKUE
siBreHusl. J[3eTa-moTeHnnal.
Onektpodopes,
3IIEKTPOOCMOC, TTOTECHIIHAI
TEYCHHS, TTOTCHIIAAT
ocenanus. [IpakTnueckoe
HCIOJIb30BaHUE
ANIEKTPOKUHETHYECKUX
sBICHUI. 0Opa3oBaHUe U
ctpoenne munemt. /Jlex/

IIK-3-Y1 IIK-3

-B1

JI1.1J11.2
JI1.3J12.1
J12.2]13.1
012233

4.2

Dnextpodopes,
3IIEKTPOOCMOC, JI3€Ta -
notexman /IIp/

OIIK-5-B1

JI1.1J11.2

JI1.3J12.1

J12.4J13.1
2

P13




Paznen 5. YeroHunBocTh U
KOAryJsilusi TUCHEPCHBIX
CHCTEM

5.1 CB00OOTHOTUCTIEPCHBIE OIIK-5-B1 JIT.1J11.2
CHCTEMbI, OCHOBHBIC JI1.3J12.1
xapakTepucTuku. Juddysus 2.2
B YJIbTPaAaMUKPOT€TEPOr€HHBIX JI2.3J13.1
CHCTEMaxX, €€ CBSI3b C 21 22 23
OpOYHOBCKUM JIBUKEHHEM.

CenuMeHTaIus,
CeJIMMEHTAIIMOHHBIA aHaJIH3.
DONeKTPONUTHAS KOATYIISALIHUSL.
Kunetnka koaryssimuy,
ObICTpast U MeJUICHHAS
koaryJssiust. CTabumu3anys
KOJUIOMIHBIX cucTteM. /JIek/

52 CenuMeHTaIus, OIIK-5-Y1 IIK JI1.1 JI1.2 P14
CeIMMEHTAI[IOHHBIN aHAJIH3. -3-31 JI1.3J12.2
ONeKTpOTUTHAS J12.3J13.1
koaryJssiaus /Tlp/ D1 32 53

53 CtpoeHue u CBOHCTBa OIIK-5-B1 JIL.1J11.2 PS5
MMOBEPXHOCTHBIX CJIOEB Ha JI1.3J12.3713.
rpaHuIle pasnena a3 1
"unxocts — ['a3". /J1ab/ c)

5.4 CoBpeMeHHasi MOJIeTh OIIK-5-B1 JI1.1 J11.2 P6
CTpOCHHUS MUILIEIUTBI /J1ab/ JI1.3J12.2J13.

1
21

5.5 CaMocTosITeIbHOE H3YUCHHE OIIK-5-Y1 JIL.1J11.2
y4yeOHoro Marepuana B LMS JI1.3J12.2
Moodle: CeTopaccesHue — 31 3233
OCHOBHOM OITHYECKUH
MPU3HAK KOJUTOMIHBIX
cucTeM. 3aKOHOMEPHOCTH
cBeTopaccesiHus. Y paBHEHUE
Penes, ero ananus.

Onrtueckue CBOHCTBA
KOJIJIOWTHBIX

pactBopos /Cp/

Pa3gen 6. Cucrembl ¢
JKMJIKOI M ra3000pa3Hoi
AUCIIEPCHOHHOI cpenoi

6.1 [Tensl, nonyvyenue u OIIK-5-Y1 IIK JIT.1J11.2
pa3pylleHUE MeH. -3-31 JI1.3J12.2J13.
[TenoobpazoBarenu u 1
neHoracutesn. OCHOBBI 21 32 33
TEOpHUH JEHCTBUS
MeHoracuTeneu u
neHooOpaszoBareei.

CBoiicTBa a’p030JIeH.
A»5po3011b B IPUPOJE, B
MPOMBILLICHHOCTH, OBITY.
Paspymenne aspozoneit.
Konnmounno-xummaeckue
OCHOBBI OXPaHbl IIPUPOIHOU
cpensl /Jlex/

6.2 CycrnieH3uu, YMyJIbCUH, TIEHBI, OIIK-5-31 TIK- JI1.1 J11.2 KM1 P15
a’po30JH 3-V1 JI1.3J12.3
KonTpomnsnas pabota /TIp/ J12.4]13.1

31 32 33

6.3 AicopOLMOHHBIC SBJICHUS B OIIK-5-V1 JIT.1J11.2 P7

KOJUIOWIHBIX cucTeMax. /J1ab/ JI1.3712.2
J12.4713.1

01 32 33




6.4 CamocTosITeIbHOE H3yUeHHE 5 4 OIIK-5-31 JI1.1J11.2
y4ebHoro matepuaina B LMS JI1.3J12.2
Moodle 31
HECTPYKTYPHUPOBAaHHBIX
JKUIKOCTEN. YpaBHEHHE
Herotona, ypaBHEHME
OltamTeitna, ux anamms. /Cp/
6.5 3aget /Cp/ 5 7 TK-3-31 TIK-3- JI1.1J13.1 KM2
Vi 212233
Paznen 7. IloagroroBka K
KOHTPOJIbHBIM
MepONpUsITHUSM U
BBINOJIHSIEMBIM padoTam
7.1 O0bem yacoB 5 4 OIIK-5-31 JIL.1J11.2
CaMOCTOSATEILHOW PabOTHI Ha JI1.3J12.2J13.
noaroToBky kK KM /Cp/ 1
2
7.2 O0bem yacoB 5 30 OIIK-5-YI11IK | JI1.1J11.2
CaMOCTOSATEILHOW pabOTHI Ha -3-31 JI1.3J12.3J13.
noAroToBKy kK BP /Cp/ 1
31
5. ®OHJ OHEHOYHbBIX MATEPHUAJIOB
5.1. KontposabHble MeponpusaTus (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBHYM, 3K3aM€eH H T.I), BONPOCHI JJs
€CaMOCTOSITeIbHOM NOATOTOBKHU
Kong KonTponbHoe Tposepsiembic
KM MepOTpHATHE HHJMKATOPBI Bompocs! 11st MOArOTOBKH
KOMIIETeHLIU I
KM1 KonrponbHas OIIK-5-31;0I1K-5- 1. Kmaccudukarys 1o arperaTHOMy COCTOSHHIO, TI0 pPa3MepaM JacTHIT
paboTta V1;0IIK-5-B1 JICTICPCHOH (Da3bl, 0 MHTEHCUBHOCTH B3aMMOJICHCTBHS AUCTIEPCHON
cpensl U nucnepcHoi ¢azpl. CocoOb! MONTyYeHUs] TUCTIEPCHBIX CUCTEM.
Kiraccudukarys TUCIIEpCHBIX CUCTEM.
2. PacueT OCHOBHBIX XapaKTEPUCTHK MOBEPXHOCTHOTO CJIOSL.
3. CmauuBaHue, Koresus, aare3us. Y pasaenue ['udoca.
4. VI3otepmbl afcopOLunu.
5. KammuisapHast koHAeHcanws. YpasHeHue Jlammaca.
6. Dnextpodopes, AMEKTPOOCMOC, A3eTa-TIOTCHIIUAI.
7. CenguMeHTalMs, CeIMMEHTALMOHHBIN aHaIN3. JIEKTPOIUTHAS
KOaryJysius.
8. CycneH3uu, 3MyJIbCHH, IIEHBI, a9PO30JIH.
KM2 3a4eT OIIK-5-31;0I1K-5- 1. Kimaccugukanms mo arperaTHoMy COCTOSIHHIO, TI0 pa3MepaM JacTHII

V1;0IIK-5-B1

JUCTIEPCHOH (a3bl, 10 UHTEHCUBHOCTH B3aMMOACHUCTBHSI JUCTIEPCHOM
cpensl ¥ aucniepcHor ¢azbl. CrocoObl MOTyYSHNUS AUCTIEPCHBIX CHCTEM.
Kiraccudukamms IucTiepcHBIX CHCTEM.

2. PacueT OCHOBHBIX XapaKTEPUCTHUK IOBEPXHOCTHOIO CJIOSL.

3. CmauuBaHue, Koresus, aare3us. Y pasHenue ['u6oca.

4. 3oTepMbl aicopOIum.

5. KanunnsapHas koHgeHcanus. Y pasHenue Jlamnaca.

6. Dnextpodopes, AMEeKTPOOCMOcC, 13eTa-MOTESHIHAI.

7. CenuMeHTaLusl, CEIUMEHTAUOHHBINA aHAIN3. ONeKTPOIUTHAS
KOaryJysius.

8. CycneH3un, 3MyIbCUH, TICHBL, a9PO30JIH.

5.2. TlepeueHb padoT, BLINOJIHSIE

MbIX 10 gucuuiinHe (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboTsl

Ha3panne
paboTsl

IIpoBepsiembie
WHIUKATOPBI
KOMITCTCHITHI

ConepxaHue padOTHI




P1 nabopaTopHas OIIK-5-Y1;0I0K-5- | 1. Texauka 6e3omacHoi paboTHI B 1a00paTOpHK (PU3UIECKOH U
pabota B1 KOJIJIOUJTHON XUMHH.

Nel Texnuka 2. O6opynoBaHue J1a00paTOpUH GU3NIECKON U KOJUTONTHONW XUMHUH.
6e3omacHoit paboTEI 3. IIpubopsr maboparopuu Gpru3ngeckor i KOJUIONTHOW XUMHN.

B J1abopaTopun

(busnvecKkon u

KOJIJIOMTHON XWMUH,

3HaKOMCTBO C

o0opyioBaHUE U

nprdopaMu

P2 nadoparopHast OIIK-5-B1;0IIK-5- | 1.OcHOBHBIE METO/BI H3MEPEHUS PA3MEPOB IUCIIEPCHBIX YaCTHIL? 2.
pabora Ne2 Vi1 Kakue mapameTpsl onpenessiroT KOHCTaHTy aucconuanuu? 3. s
CelMMEeHTaLIMOHHO YacTHIl KAKOTo pazMepa NPUMEHUM CeIMMEHTAMOHHBIN aHanu3? 4.
nbhy3noHHOE [TpuHIUIAATEHOE OTIMYUE CETUMEHTAIMH TBEPBIX YaCTHUII U KUAIKHX
paBHoBecue. Ocmoc. Karenb? 5. UTo Takoe ceTMMeHTaOHHO-Tn(Y3HOHHOE paBHOBECHE

JUCTIEPCHON CHCTEMBI?

P3 naboparopHast OIIK-5-Y1;0IIK-5- | 1. IloBepxHOCTHOE HaTsLKEHUE (ONpeaesieHIe, eMHULBI U3MEPEHNS,
paborta Ne3 Bl 3aBHCHMOCTB OT TeMIepaTypbl). 2. OcOOCHHOCTH MOJICKYJT
Kanmmisipasie MOBEPXHOCTHOTO clost. 3. [IpuBeAuTe MPUMEPHI IPOSIBIICHUS CHITBI
siBeHus. MeToabt MOBEPXHOCTHOTO HATSHKEHUS. 4. MeTobl H3MepeHHs TOBEPXHOCTHOTO
OLIEHKH HATSKEHUSL.

IIOBEPXHOCTHOM
SHEPTUU TBEPHABIX
Ted.

P4 naboparopHas OIIK-5-Y1;0I1K-5- | 1. Ilo kakoMy IpU3HAKY JUCTIEPCHBIE CUCTEMBI JCIISITCS Ha
pabota Ned B1 o wibHbIe U THo(o0HBIe. Kak mporucxomuT (opMUpOBAHUE YACTHIT
MomnexynspHsie JHCTICPCHOH (ha3bl B THOGHUIBHBIX U THOPOOHBIX cUCTEMax?
B3aUMOJCHCTBUA U 2. KakoBbl NpUUMHBI BOSHUKHOBEHHSI IBOWHOTO 3JIEKTPUUECKOTO CIIOS
oco0ble cBoicTBa Ha Mex(da3Hoit moBepxHOCTH. CTPOCHHUE JBOMHHOTO 3IEKTPUIESCKOTO
MTOBEPXHOCTH cios (A2C)?
paszena da3 3. ArperaTuBHas U CeIMMEHTALIMOHHAS] YCTOMYMBOCTh TUCTIEPCHBIX

cucteM. @akTopsl, 0O6ecreYnBaIOLINe arpeTaTuBHYI0 YCTOMYMBOCTh
mrodoOHBIX cucTeM. UeM 00yciIoBIIeHa arperaTuBHast HEYCTOHYHBOCTh
1o oOHBIX cucTeM?

P5 naboparopHast OIIK-5-Y1;0IIK-5- | 1.CTpoeHne MOBEPXHOCTHBIX CIOEB HA TpaHuUIle pa3zaena (a3
pabota Ne5 B1 "Xugxocts — 'a3".

CtpoeHue u 2. CBoiicTBa MOBEPXHOCTHBIX CJIOCB Ha TpaHUIle pasaena (a3
CBOMCTBa "Xunxocts — 'a3".

MTOBEPXHOCTHBIX

CJIO€B Ha paHuLe

pasznena da3

"Xunxocts — I'a3".

Ne6

P6 naboparopHas OIIK-5-Y1;0IIK-5- | KoHTpoJbHBIE BOIIPOCKI
pabota Ne6 B1 1. Yto HasbIBatoT Mutiesioi ? Kakne BemecTBa criocoOHbI 00pa3oBaTh
CoBpeMeHHas MUIIEIUTHI ?

MOJIENIb CTPOCHUS 2. Yto sBNAETCS NBUXKYIIEH CHUIION MUILIEII000pa3oBanus ?
MHULIEJIIBI 3. Uro Ha3bIBaeTCs THOGMIEHBIME U THO(POOHBIMU KOIIOUIAMH ?
IIpuBennTe MpUMEpHI ITUX THIIOB.
4. Kakyro ¢opMy HMEIOT MULIEJUIBI B pa30aBICHHBIX pacTBopax ? Uto
3aCTaBIIET HX UMETh ONpeIeéHHy0 Gopmy ?

P7 naboparopHas OIIK-5-B1;0I0K-5- | 1. ®usudeckas u xumudeckas aacopOius. 2. Onunmre MeXaHiu3M
pabora Ne7 Vi COpOIMOHHOTO MpoIiecca.

AncopOIoHHbIE
SIBIICHUSI B
KOJIJIOWTHBIX
CUCTEMax

P8 [IpakTnueckoe OIIK-5-B1 MecTo BBICOKOAMCIIEPCHBIX CHCTEM M MaTepHATIOB B 00IIeH crucTeMe

3ansTre Nel COBPEMEHHBIX MaT€pPHAJIOB B IPOMBILUIEHHOCTH, IPUPOAE, OBITY.
Kiraccudukanus 1mo arperaTHoMy COCTOSTHHIO, ITO pa3MepaM YaCTHIL
JUCTIEPCHOH (a3bl, 0 HHTEHCUBHOCTHU B3aMMO/ICHCTBHSI TUCTIEPCHOMN
cpensl U nucnepcHo ¢a3pl. CocoObI MOMyYeHUs TUCTIEPCHBIX CUCTEM.
Kiraccudukarys IUCIepCHBIX CUCTEM.
P9 [IpakTrueckoe OIIK-5-B1 PacueT 0CHOBHBIX XapaKT€pUCTUK OBEPXHOCTHOTO CJIOS

3aHsTHe No2




P10 [IpakTuueckoe OIIK-5-31;0I1K-5- CmaunBaHus, Koresus, aare3us. YpaBHerue [ nooca
3ansaTue Ne3 Bl

P11 IIpakTuueckoe OIIK-5-B1 W3otepmsl agcopOun
3aHsTHE Ned

P12 [IpakTrueckoe OIIK-5-B1 Kanunnspuas konnencauus. Ypasaenue Jlamaca
3ansaTue Ned

P13 [IpakTrueckoe OIIK-5-B1 OnekTpodopes, AEKTPOOCMOC, A3ETa - MOTSHITHAT
3aHsTHEe Ne6

P14 IIpakTuueckoe OIIK-5-B1 CenuMmeHTanysl, CEAMMEHTALMOHHBINA aHaIU3. DNEKTPOJUTHASL
3ansitie Ne 7 KOaryJisanus
P15 [IpakTrueckoe OIIK-5-B1 CycreH3uu, IMyJIbCUH, MTEHBI, a9P030JIH

3aHsTHe No®

5.3. OueHo4HbIe MATEPHAJIBI, HCTIOJIb3YyeMBble VIS IK3aMeHa (0UJIeThl, TECTHI U T.I1.)

CDOpMOﬁ HpOMC)KyTO‘lHOﬁ aTTeCTalluu 110 JUCHUIIIIMHE ABJIACTCA 3a4CT. 3a4eT BBICTABIACTCS 11O TeKy].I.leI yCnn€eBa€MOCTH

5.4. MeTonuka olleHKH 0CBOEHMS AMCHUILUIMHBI (MoayJisi, npakTuku. HUP)

IIpu ouleHKe Pe3yabTaTOB 3aMTHI OTYETOB IO J1a0OPATOPHBIM paboTaM UCIONb3YyeTCsl OMHApHAs cHcTeMa, KOTopast
IpelyCMaTPUBAET CIIELYIOLUE PE3yJIbTaThl U KPUTEPUH OLICHUBAHUS:

«3a4TeHO» BEIMOIHEHBI Bee 3a1aHus JIaOOpaTOpHOH pabOTHI, CTYyICHT OTBETHII Ha BCE KOHTPOJIBHBIE BOMPOCH

«He 3auTeHo» CTYJCHT HE BBIIOJIHIII WX BBITOJIHII HEIPaBUIBHO 33aHHA JJAOOPaTOPHOU pabOTHI, CTyAEHT OTBETIII HA
KOHTPOJIbHBIE BOIPOCHI ¢ OIIMOKAaMH WM HE OTBETHJI HAa KOHTPOJbHBIE BOIIPOCHI

B cucreme oleHKH 3HaHWH, YMEHHI W HABBIKOB ITO PE3YJIbTaTaM IPOBEACHUS KOHTPOIBHON pabOTHI HCIIOIB3YIOTCS CIIEIYIOIINE
KPUTEPHUH:

PesynbraT onienuBanus Kpurepuu onenku

«OT1nu4yHO» 32 NOJIHOE OBJIAJCHHUE COEPIKaHHEM yueOHOro Marepuasa, BlajJeHue MOHATHHHBIM annapaToM, yMEeHUe

pemars MpakTHYeCKHe 3a1a4y, IPaMOTHOE, JJOTHIHOE M3JI0KEHHE OTBETA.

«Xopomo» Eciu cTyaeHT noinHO 0cBOMI y4eOHBIM MaTepHal, BlIaaeeT MOHATHIHHBIM allapaToM, OCO3HAHHO IPHMEHSET
3HAHUSA IS PEIICHUS MPAKTUIECKUX 3a/1a4, TPAaMOTHO H3JIaraeT OTBET, HO COZICpIKAHUE U (JopMa OTBETa UIMEIOT HEKOTOPEIC
HETOYHOCTH

«Y noBneTBOpUTEIbHO» ECIH CTyieHT 00HapyXUBaeT 3HAaHNWE W IOHUMaHNE OCHOBHBIX ITOJIOXKEHUH y4eOHOTO MaTepHaa,

HO M3J1araeT ero HeMoJIHO, HEMOCeI0BATeIbHO, JOMyCKaeT HETOYHOCTH B ONpeAeNiCHUE MOHATHI, B IPUMEHEHUN 3HAHUN IS
pelIeHus MPaKTUYECKUX 3aiay, He YMEeT 10Ka3aTeJIbHO 000CHOBATh CBOU CY>KACHUS

«HeynosnerBopurtensHO» Ecii cTyneHT nMeeT pa3po3HeHHBIe, OeCCHCTEMHBIC 3HAHMUS, HE YMEET BBIJIENATH TIaBHOE U
BTOPOCTETIEHHOE, JOMYCKAeT OMMOKU B ONIPE/IeJICHIE MOHITHH, HCKaXXaeT UX CMBICH, OECIIOPSAA0YHO U HEYBEPEHHO U3J1aracT
MaTepual, He MOXeT NPUMEHSTh 3HAHUSI JUIs pelIeHUs NPAaKTHUECKUX 3a]1a4; 3a II0OJIHOEe He3HaHUe U HENIOHUMaHue y4eOHOoro
MaTtepurala Win 0TKa3 OTBEJaTh

Kputepun orieHKH OTBETOB Ha 3a4eTe, MPOBOJIMMOM B YCTHOU (opme

Ornenka « OTIUYHO» CTaBUTCS, €CIH

- Ha TEOPETHYECKHIE BOIIPOCHI JaHBI Pa3BEPHYTHIC OTBETHI, IPU HEOOXOIMMOCTH U3JIOKCH MaTeM-THYCCKHI armapart ((hopMyJIbl,
rpaduKy ¥ T.1.) IPUBEIECHBI COOTBETCTBYIONINE CXEMBI, TAOJHIBI, PUCYHKH | T.1., IPABIIIFHO peIlleHa 3a/1a4a

- o0yJaromuiics XOpoIIo OPHEHTHPYETCS B MaTepHale, BlIaeeT TePMUHOIOTHEH, TPUBOJNUT IIPHU-MEPHI, 000CHOBEIBAET,
aHAJM3UPYET, BBICKA3bIBAECT CBOIO TOUYKY 3PEHHUS [0 aHATTU3UPYEMBIM SBJICHHUSIM U MPOLECCaM, IPABUIBHO IPUMEHSET
MIOJTyYeHHbIE 3HAHUS NPH PEIICHIH PAKTUIECKUX 3a1ad. OTBETHI H3JIaraloTcsi CBOOOIHO, YBEPECHHO 0e3 UCITOIB30BAHMS JIUCTA
YCTHOTO OIIpoca

OmneHka «XO0poII0» CTaBUTCS, €CIIU

- Ha TEOPETHYECKHIE BOIIPOCHI JaHBI TIOJIHBIE OTBETHI, HO MIMEJIa MECTO HETOYHOCTh B ONPECIICHUN KaKUX-TH00 MOHITHH, SIBICHHN
U T.JI. 3aa4a penieHa.

- o0yJaromuiics OpueHTUPYETCs B MaTeprale XOpOoIIo, HO JOIMyCKaeT OMHUOKH pu (GOpMyIHPOBKE, OTUCAHIH OTACIBHBIX
KaTeropuil

OneHka «Y IOBJIETBOPUTENBHO)» CTABUTCS, €CIIU

- Ha TEOPETHYECKIE BONIPOCHI JAHBI OOIIHE HETIOIHBIE OTBETHI

- oOyuaromuiics cnabo OpHeHTUPYETCS B MaTepuase, He MOXKET pelaTh 3a4a4u, He MOXKET MPUBECTH MPUMED, HE MOXKET
aHaAJIU3UPOBaTh 1 0OOCHOBBIBATD

Onenka «HeymoBneTBOPUTEIEHO) CTaBUTCS, €CITH

- HE pelleHa 3a/a4a 1 MPaBWIbHBIA OTBET JIaH Ha OJMH BOMPOC (100 HU HA OJWH)

- 00yyaromuics B MaTepualie AUCIUILTUHBI IPAKTUIECKH HE OPUEHTUPYETCS, T.€. HE MOXKET JaTh JAa)ke OOIIHX CBEICHHUH MO
BOIIPOCY.

Kpurepun oneHKH 3K3aMeHa, IPOBOIMMOTO B JUCTaHIIMOHHON Gopme B LMS Moodle

85 < TIpoueHt BepHbIX 0TBeTOB < 100 - OTIMYHO

70 < IIpoueHT BEpHBIX OTBETOB < 84 - XOPOIIIO

50 <IIpoueHT BEPHBIX OTBETOB < 69 — yIOBIETBOPUTEIILHO

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenyemasi iuTepaTypa




6.1.1. OcHoBHas1 JiUTepaTypa

ABTOpLI, COCTaBUTEJIN

3arnaBue

bubnuorexa

I/IBI[aTeJ'ILCTBO, roa

JI1.1 | Mlyxun E ., ITepuoB | Komonanas xumus. : M. Opaiir, 2014
A.B., Amenuna E.A. Y4yeOnuk. ba3oBsrii Kypc.
JI1.2 | Aunpromkosa O. B., Xumus. U30panHbie pa3aesns Hoocubupck : HI'TY, 2011
Boctpuxosa T. U., o0rmelt pu3nuecKoit u
[IBeipeBa A. B., KOJJIOWJTHOW XHUMHUU: yIeOHOe
nocobue
JI1.3 | Kykymkuna U. U., Komnouanas xumust: yae6Hoe W3narens: KemepoBckuit
Mutpodanos A. IO. nocobue rocyJapCTBEHHBIH
yHHUBepcuTeT, 2010
6.1.2. JlonosiHuTE/IbHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENN 3armasue bubnuoreka WznaTenscTBO, TOI
JI2.1 |C.A. banesun, b.B. OCHOBBI (pU3HYECKON U M.: "IIpocBemenue”, 1975 r.
Epodees, H.N. KOJUIOMTHOM XuMuu: YueOHoe
Ionobaen nocoOwne JUIS CTyICHTOB
JI2.2 | Ilucapenko A.AIL, Kypc xomnouanoit xumuun W3n-Bo "Beicias nmikona",
Tlocnennoa K.A., A.T'. 1969 r.
SlkoBien
JI2.3 | B.H. 3axap4eHko Konnounnas xumus Mzro: Beicmas mkoina, 1989 r.
J12.4 | C.C. Borouxuit Kypc xomnonano# xumuu M.: U3n-Bo "Xumuga", 1976 r.
6.1.3. Metoanyeckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3arnmaBue Bubnuoreka W3naTennscTBO, TOI
JI3.1 |3uma T. M. Konnounnas xumus : HoBocubupck :
1a00paTOpHBIN NPAKTUKYM : Hosocubupckuit
yaeOHOe Tmocodue rOCyIapCTBEHHBIH
TEXHUYECCKUIH YHUBEPCUTET,
2017
6.2. [lepeyenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOIH ceTn « AHTepHET»
91 | Poccuiickas Hay4Has 2JeKTpOHHAs! OMIOIIMOTEKA www.elibrary.ru
2 | KubepJlenunka www.cyberleninka.ru
73 |H® HUTY" MUCuC" www.nf.misis.ru
6.3 IlepevyeHsb NporpaMMHOro odecneyeHust
IL.1 Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.2 | Bbpaysep Google Chrome
I1.3 | Microsoft Teams
1.4 |Zoom
I1.5 |bpaysep Yandex
I1.6 | Adobe Reader
6.4. IlepeyeHb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOodecCHOHATBHBIX 023 JaHHBIX
N.1 |- Odbunmansueiii caitt HoBotpouikoro ¢pumuana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Dnekrtponnas oudnuoreka HUTY "MUCuC" http://elibrary.misis.ru
n.3
WN.4 |- YauBepcuterckas 6ubmmorexa omnaiH http:/bibliclub.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

Ayn.

Hasnauenwne

Bun

OcHamenue




133 VYuebnast  aygutopus A 3aHsTuii | [Ip 1 . - Cuctemusiit 6mok Intel Core;
JIEKIIHOHHOTO THUIIA, MPaKTUYECKUX 1 wr. - Monurtop LCD;
3aHATAN 1 mT. - Oxpan HacteHHbIH 200x200;

1 . - Be6 xamepa Logitech;

1 wr. - IIpoexTop Acer P1266;

1 wr. - IloaBec 11 NpoeKTOpa;

1 mT. - Yuennyeckas J0CKa;

28 wT. - CTON CTyACHYECKUIL;

1 wrt. - CToN npenoiaBaTeIbCKUi;
56 wr. - Cryu;

16 . - Xanro3u.

134 VYuebnast  aygutopus  ams  3aHsTuii | [Ip 1 mr. - Kommsrotep B cbope;
JIEKLIHOHHOTO THUIA, MIPAKTUYECKUX I wr. - Ilpoextop Acer ¢ NOTOJIOYHBIM
3aHATHH KpeTUICHHEM;

1 mT. - OKpaH Ha MTATHBE;
1 wr. - Be6 kamepa Logitech;
1 wr. - YueHnueckas 10CKa,
19 mwt. - Crou CTyAeHYEeCKU;
37 mr. - Crym,
3 . - Xamtozu.
140 VYuebnas naboparopus "Xumus'" Jla6 1 mr. - Kommuekr obopyaoBaHus st

naboparopun  o0mell ©  HEOpPraHHUYECKOH
xumun HO HUTY MUCuC 04.2.3.0163; 1
IT.

(Cron-motika noitHass CMCIT 1200, 2 .,
ctou nabopartopuslit ¢ smukamu CJIA 1200, 6
mrT., Tadypet aabopatopHbiil 20 IT., cTeNIax
JUI XanaTtoB, | INT., ITATUB J1TaOOPaTOPHBIN
MeTaJuImdeckuid ans OwoperoB I1D, 5 mir.,
TaTUB  J1a0OPaTOPHBIA Uil  3aKperyIeHHs
XMMHYECKOH mmocyasl U obOopymoBanus, 10
mT., Bechl anekTpoHHsle BYJI-200, 1 miT.,
Bechl aHanmutmueckue AB-210-01, 1 mmr.,
IUINTKA  HarpeBaTesibHas  dJEKTpUUecKas
[I9J1, 4wr., mpuctwistTop nadopaTopHbid, |
mrt., pH-metp cranmonapueiii OKCIIEPT-001
-3, 4 wT., 10CKa MeyoBas, 1 MIT., TEPMOMETP
3JeKTpOoHHBIA mopratuBHeld UT-15 17K, 15
mT., MarautHas Memanka [15-6100, 15 .,
COCy KAJIOPUMETPHUUECKUN ISl MPOBEICHHS
nabopaTtopHbIX pabOT MO TepPMOXUMHMHU, 15
IIT., IIWIIOBl THTENBHBIC, 15 mrT., Habop
MOJIeNIe KPUCTAUTUYECKUX CTPYKTYp ISt
JEMOHCTpauui, 1 mr., TaliMep 3JIEKTPOHHBIN
mudpoBoii nopratuBHbi RSTO4167, 1 wir.,
KOJUICKIIMSI MHHEPAJIOB M 00pa3loB METaJIOB
U1t neMoHcTpanuii, 15 ., Tepmomerp Th-
37, 1 wrt, 6apometp Bb-05M HacTeHHbId, 1
mT., Tabnmuna MeHzaeneeBa HaCTeHHas, | IMT.,
TaOJMIa pacTBOPMMOCTM HAcTeHHasg, | 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 nmaboparopnas 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.

8. METOAUYECKHUE YKA3AHUSA UISA OBYYAIOIIIUXCA

JIis yCTIeNIHOTO OCBOCHHMS JUCIUILTHHEI ¥ TOHUMAaHHS TEOPETUIECKOTO MaTepHaa CTyICHTOM HeOOXO MBI 3HAHUS, TIOTyUYCHHbIE
B BBICIIICH IIKOJIE IO MaTeMaTuke, Gu3nKe, oOIIei 1 HEOPraHNIEeCKO XUMUK, HHPpOpMaTHKe, HPU3NIECKON XUMUH, TCOPUH
BEPOSATHOCTEN U MaTeEMAaTU4E€CKON CTATUCTUKE, SKOJIOTHH.

CrenyeT MOMHHTB, YTO JICKIIMOHHBIN MaTepHal OTpakaeT JINIIL HanOoiee 3HAUNMbIe HAyYHbBIC U TEXHUUCCKUE PEIICHNS,
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

IIpu moaroToBKE K MPAKTUUECKUM 3aHATHSIM HEOOXOJUMO MOBTOPUTH paHee MPOHAeHHBII TeKINOHHBIM MaTepual U JOTOIHUTb
€ro CBEJICHUSMU U3 aKTyaJbHBIX HA CETOJHSIHUI JeHb NICTOYHUKOB IIEPHOANIECKON TTeYaTH BEAyIUX B OTPACIIHU KYPHAJIOB, TAKUX
kak «Koxkc m Xumnsy, «bamkupckuii Herexummudaecknit xxypHam», «Ctanby», «Yronby, «Bectauk MI'TY».  [Ipn Hanmany,
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, cnemyer pa3obpats 1 JeTanbHO MPOpadboTaTh TUIIOBBIE IPUMEPHI PEIICHUS 33129 KOJUIONAHOW XUMUH (TIPHBEICHEI
HUXeE).

IIpumeps! pemeHns TUIOBBIX 33734
1) IIpu xoHAEHCAINH TyMaHa, COCTOSIIETO M3 Kamesb Kaamus, oopa3zoBanock 12. 10 - 6 M 3 xwuakoro 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

Junametp kamnenb kaamus paseH d=1/ [1=8,1.10-7 m.
2) Paccunraiite paboty agresun Wa pryTtn k crekiy npu 293 K, ecmu u3BecteH kpaesoit yromu =130 0. IloBepxHOCTHOE
HaTsbkeHHe pTyTH y = 475 mJ[x/ M 2. Halinnte ko3¢ duumeHt pacrekanus f pTyTH 10 MOBEPXHOCTH CTEKIIA.
Pemenne. Boipaxenue mis paboTsl ajre3uu yepes KpaeBoii yroi naetcst ypauenueM Jronpe - FOHra:
Wa=yx - (1 + cosun) =
=475 (1 +cos 130 0) =475 (1 - 0.64) =171 mIx/™m 2.
Koah¢uuuneHt pacTekaHus pacCUMTBHIBAIOT 10 COOTHOLICHUIO
f=Wa-Wk,
rne Wk =2yH g mnpencrasiseT paboTy KOTe3uH;
f=171-2.475=-779 mIx/M 2, T. €. pacTeKaHH HET.

JUIst HPOBEICHUS 9KOJIOTHYECKOTO
(Munn-3kcnpecc-1abopaTopus "TTyenka-

Y/m", lmr, pH-metp, | mr., TecT-KOMIUIEKT
PK-BIIK, 1 IIT., KOMIIJICKT TIS

1 mwr. - pH-merp Checker 1HI98103

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

1 wr. - Becbl aHanmuTHYECKUE 3JIEKTPOHHBIC




3) OmpenenuTs MOBEPXHOCTHBIN U30bITOK (kMOb/M2) TipHu 10 oC 1 pacTBOpa, copepkamiero 50 Mr/i neaaproHoBON KHCIOTHI
C8H17COOH, nmoBepxHOCTHOE HATSDKEHUE HccaeayeMoro pactsopa 57,0. 10-3 H/M.

Pemenue: ITo cnpaBounuky Haxoaum cH2ompu 10 0C:

o 20 = 74,22 10 -3 u/Mm. OnpenenseM KOHIEHTPAMIO KHCIOTH B pacTBope C2 = 0,05/ 158 = 3,2. 10 - 4xmonn/m 3; C1 =0.
ITo ypaBHeHMIO H30TepMBbI aicopOiun [ n60ca HaX0AUM MOBEPXHOCTHBIN N30BITOK:

Tak kak [' > 0, To aacopOuus MoI0KUTeNbHA.
4) PaccunTaiiTe KpuTHIeCKOE 3HaUeHHE MEXK(DA3HOTO HATSHKEHH, OIpeeIsieMoro kpurepruem Pebunepa, HIbKe KOTOPOro
MPOMCXOTUT CaMONPOM3BOJIbHOE nucteprupoBanue. Temmeparypa 200C, pasmep obpasyromuxcs yactuil 11110-6 cm, torapudm
OTHOIIICHHS YHCJIa YACTHI TUCTIEPCHON (ha3bl K YHCITy MOJIEKYJI IUCTIEPCHOHHOM Cpelsl paBeH ¥ = 15.
Pemenne: Mexda3Hoe NOBEPXHOCTHOE HATKECHUE, IPU KOTOPOM IIPOUCXOAUT 00pa30BaHKe JIMODIIBHBIX JUCIEPCHBIX CHCTEM
BBIUUCIIIETCS 110 COOTHOIIEHUI0 Pebunnepa- [llykuna:

okp <y KT/a2.
[Ipu yTouHeHNH 3HAUEHUS TapaMeTpa y U CheprIeCcKUX YacTHIl BRIpAKEHIE IPHOOpeTaeT ciie Iy foInii BUI:

5) Onpenenure ko3 durment auddysun D u cpeHeKBaApaTHUHBIN CIBUT A 4aCTHIIBI THIP030J1s 3a Bpemsi T =10uM, T=293,2 K,
BA3KOCTb cpeabl | = 10- 3 ITallc, r = 50HM.
Pemenne: Koaddunuent muddysmm D paccuuTeiBaeTes 110 ypaBHEHUIO DHHINTEHHA:

Kospdpumuent muddysun u cpeqHnii CABUT YaCTUIIBI CBA3aHBI ypaBHEHHEM DHHIITEHHA-CMOIyXOBCKOTO:
Toraa cpeAHEKBAAPATHYHBIN CIBUT YACTHIIBI COCTABUT:

6) DNeKTPOKMHETHIECKUI MOTeHINAT YacThIl ruapo3oist S0 MB. Ipunoxernnas BHemwsss DJ{C 240 B, paccrosHie Mexmy
anektpogaMu 40 cM; BEIYIUCTUTH IEKTPOGOPETHUECKYIO0 CKOPOCTh YacTHIT 30711, €CIN (hopMa UX MITHHAPHIECKast. BA3KocTh BOIBI
n=1 10 -3 Ila c, auPREeKTpUUECKas IPOHULAEMOCTh cpeabl §1.

Pemenne: 13 popMyIibl 311€KTPOKHHETHIECKOTO TIOTCHIMANA YaCTUL] IUINHIPHIECKOH (POPMBIL:

HAaXOMM 3JIEeKTPO(POPETUIECKYIO CKOPOCTb:

7) OmnpenenuTh BSI3KOCTD TIUIIEPHHA, €CIIH OH U3 BHCKO3MMETpa BEITEKAaeT yepe3 Kammwurip. Paanyc xkammmstpa r = 10110-3m, xuHa
kanmursapa 1=6[110-2m. Cxopocts Teuerus 14[110-10m2/c nox naBnenuem P=200ITa.
Pemenne: CornacHo ypaBHenus Ilyaszeitns

T7I€ V — CKOPOCTh TeUEHUs
B nenom, qucuMIuInHA COCTOUT HE TOJBKO U3 ayUTOPHON YacTH, HO U BKIIIOUAET B C€0sl CaMOCTOSATENbHYIO PabOTy CTyACHTA,
MPU3BAHHYIO B TIEPBYIO OYepe b HAYYUTh CTyICHTA PabOTaTh C TUTEPATYPOH M MPOBOIUTD JIOTUUECKHUN aHAIM3, JeJIaTh 000O0IICHHS.
Ha camonoaroToBky BBIHOCSITCS CIIEIYIOIINE TEMBI:
«Komnouansie [IAB», «KKameHHOYTrOIbHAS CMOJIAa — KaK CJIOXHAas KOJUIOUAHAS cucTeMay, «lIpuMeHeHne KOJUIOMIHbBIX CUCTEM B
OBITOBBIX U MPOU3BOACTBEHHBIX Mpoleccax», «CrnocoOrl pa3pyLIeHHs IMYIbCUN U CYCIIEH3UH, TPUMEHsIEMBbIE IIPU OYHCTKE
CTOYHBIX OBITOBBIX M MMPOMBIIIICHHBIX BOM», «[IleHo0Opasyromue cBoiictBa [IAB», «cmonb30oBanue sIBICHUS HAOYXaHUs
KOJUTOMZIOB B TIPOMBIIIEHHOCTH.
s ycnenHo caaym 9K3aMeHa mpyu 9TOM He00X0AUMO 00beTMHUTE CBEICHUS, TONyYSHHBIE B X0/I€ JIEKIIMOHHBIX, IPAKTHUECKUX
3aHATHH U CaMOIOATOTOBKH.
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