HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 21 efiepavibHOe rocyrapcreeHHOe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus
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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 3a04Has
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o y4eOHOMY IIJIaHy 144 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 9K3aMeH 3
ayJUTOPHBIE 3aHATH 12
caMoCTOsITeNbHAs paboTa 123
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3

Bup 3ansaTuii vy | P Hroro
Jlexum 6 6 6 6
JlabopaTopHbIe
B ToM uncne uHT. 6 6 6 6
HUroro ayn. 12 |12 (12 |12
Konrakthas paborta 12 (12 |12 |12
Cawm. pabora 123 ({92 123 |92
B tom uucne cam.
pabota B pamkax ®OC
Yacel Ha KOHTPOIIb 9 4 9 4
Hroro 144 1108 | 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 texHonorus, 18.03.01_25 XumTexnonorus IIplIOuYM 3aou.plx Xumudeckass TEXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 25.12.2024, nporoxoi Ne 58

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepkeHHoH YueHnbiM coBeToM ®TTAOY BO HUTY "MUCuC" 25.12.2024, nporokon Ne 58

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

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

2.2.1 |IIpou3BOACTBEHHBII MEHEIKMEHT

2.2.2 | CucremMa 3K0JIOTHYECKOTO MEHEKMEHTA

2.2.3 | KypcoBas HayqHO-HCCIIEIOBATENbCKAsT padoTa

2.2.4 |IloaroroBka K IMpoIeaype 3amIuThl M 3aIINTA BHITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

2.2.5 |VYnpaBieHue NpoeKTaMu

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

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

3HarTb:

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

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

3HaTh:

TIK-1-31 3Hath
METOJIbI Pa3pyIICHUS TUCTIEPCHBIX CUCTEM B He(TerepepadoTKe U KOKCOXHUMUH

OIIK-5: CniocodeH oCcymecTBIATh IKCIIEPUMEHTAIbLHbIC HCCIeJ0BAHNS U HCNILITAHMS 110 32JaHHOI MeToauKe, IPOBOAUTH
HA0JII0JleHUSI U U3MEPEeHUs ¢ Y4eTOM TPeOOBAHMIl TeXHUKH 0e3011acHOCTH, 00padaThIBaTh U HHTEPIPETHPOBATH
JKCHEPHMEHTAJIbHbIE JAHHbIC, IPUMEHATH 3HAHHE JKOHOMHYECKHUX, OPraHU3ALHOHHBIX U YIPABJIEHYECKHX BOIIPOCOB,
TAKUX KaK: yIPaBJeHHEe NPOCKTAMH, PUCKAMHU H U3MCHEHHSIMH

YMmerb:

OIIK-5-VY1 ymets
HNPHMEHSTH OCHOBHbIE 0a30BbIe MOHATHUS ¥ 3aKOHBI IOBEPXHOCTHBIX SIBJICHUI U JUCIIEPCHBIX CHCTEM JUIS IIPOBEICHUS
IKCTIEPUMEHTOB C HIMH

IIK-1: Cnioco0eH MpoBOAUTH AHAJIM3 CHIPbS, MATEPHAJIOB U FOTOBO MPOAYKIMH XHMHYECKOT0 MPOU3BO/ICTBA,
OCYLIECTBJIAITH OI[EHKY Pe3yJbTATOB aHAJIN3a, HCMO0JIb3Ysl HOPMATUBHBIE IOKYMEHTHI M0 KA4eCTBY, CTAHAAPTH3AINH U
cepTuUKAINY NPOTYKTOB M H3J1ETUI

Ymerb:

TIK-1-¥1 ymets
UCHTU(DUIIIPOBATH AUCTIEPCHEBIE CUCTEMBI B HepTernepepaboTke U KOKCOXUMHHU

OIIK-5: CnocodeH ocylecTBIAThH IKCIIEPUMEHTAIbLHbIE HCCIeJ0BAHMS 1 HCNILITAHMSA 10 32JaHHOI MeToUKe, MPOBOAUTH
Ha0JII0/IeHUs] ¥ N3MePeHMsI C y4eTOM TPeGOBaHU TeXHHKH §€3011acHOCTH, 00padaThIBAThL H HHTEPNPETHPOBATH
JKCNEePHMEHTAJIbHbIE JaHHbIE, TIPHMEHATh 3HAHHE YKOHOMHYECKHX, OPTaHU3AIMOHHBIX H YIPABJIeHYECKHX BOMPOCOB,
TaKHX KaK: yIpaBJeHHe MPOeKTAMH, PHCKAMHU H M3MeHEeHHSIMH

Baanernb:

OIIK-5-B1 Baagets
MPaKTUIECKAMH HABBIKAMH TPOBEICHUS SKCIIEPUMEHTOB JIJISl HCCIICAOBAHHS TOBEPXHOCTHBIX SIBIICHHN U TUCTIEPCHBIX CUCTEM




IIK-1: CniocodeH NpoBOAUTH AHAJIM3 ChIPbsl, MATEPUAJIOB H FOTOBOIl IPOAYKIIMHM XMMHUYECKOI0 IIPOU3BOACTBA,

OCYHIECTBJIATH OLEHKY PE€3yJIbTATOB aHAJJIN3a, HCIIOJb3Yyd HOPMATUBHbIC JTOKYMEHTHI 110 KAY€CTBY, CTAHAAPTU3ALIUA U

cepTUGUKANNH TIPOAYKTOB M U3/1eJIHil

Baagern:

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

4. CTPYKTYPA U COOEPKAHUE

Kon
3aHATHSA

HanmeHnoBaHue pa3iesioB 1
TeM /BHJ 3aHATHS/

Cemectp
/ Kype

Yacos

®opmMupyeMbIe
HHIMKATOPHI
KOMIIeTeHI N

Jlntepatypa
H 3L
pecypchl

IIpumevyanne

Boimoan
sieMble
padoThI

Pa3nen 1. O6masn
XapaKTepUCTHKA
JUCHHUIIAHBI

1.1

MecTo BEICOKOIUCTIEPCHBIX
CHCTEM U MaTepuasoB B
oOuielt cucteme
COBPEMEHHBIX MaTEepPHaJIOB B
MPOMBIIITIEHHOCTH, IPUPOJE,
onITy. Knaccudukanus mo
arperaTHoMy COCTOSIHHUIO, TIO
pa3Mepam JacTHIl
JUcTiepcHOM (a3l o
MHTEHCUBHOCTH
B3aUMOJIEUCTBUS JUCTIEPCHOU
Cpenbl M JUCHEePCHOH (asbl.
Crioco0bI MOTyYeHUs
JIFCTIEPCHBIX
cucrem.Knaccuduranus
JCIIEPCHBIX cucTeM. /JIex/

IK-1-31 OIIK-
5-31

JI1.1J11.2
JI1.3J12.3
2.7
010233

1.2

Nel Texunuka 6e3onacHoi
paboTHI B TabopaTopun
(pu3MIeCcKON M KOJUTOUIHON
XMMHH, 3HAKOMCTBO C
obopynoBaHue u
npudopamu /J1ad/

OIIK-5-Y1
OIIK-5-B1

J2.5
0103233

P1

1.3

CaMOCTOATEIBHOE U3YUEHHE
yde6Horo matepuana 8 LMS
Canvas: Knaccudukarnus mo
arperaTHoMy COCTOSIHHUIO, TIO
pa3Mepam JacTHIl
JUcTiepcHOM (a3bl, o
UHTEHCUBHOCTHU
B3aUMOJEUCTBUS JUCTIEPCHOU
Cpebl v AUCTIEPCHOM (asbl.
CnocoOsbl noTy4eHns
JIICTIEPCHBIX
cucrem.Knaccuduranus
JUCIEPCHBIX
cucTeM.3HaueHUE HAyKU O
JIVICTIEPCHOM COCTOSIHUH
BEIIECTBA 11 XUMUYECKOHN
TEXHOJIOTHH, IPOM3BOACTBO
OTHEYIOPOB, IepepaboTKu
YIIIEPOAUCTHIX

Mmarepuainos /Cp/

IIK-1-31 OIIK-
5-31

JI1.1J11.2
JI1.3J12.3
0103233

Paznen 2. TepmonnHamuka
TMIOBEPXHOCTHBIX SIBJIEHUH




2.1

JIBa BaxkHEHIINX criocoda
OIMUCAHUsI TOBEPXHOCTHOTO
crnos. TepmonuHamuka
MMOBEPXHOCTHOTO CIIOA.
[ToBepxHOCTHAs 3HEprUs,
MOBEPXHOCTHOE HATSDKCHUE,
METOJIBI €r0 OMpeIeICHUs,
MexdazHoe

HaTsDKeHue. /JIex/

[K-1-31 IIK-1-
V1 OIIK-5-31

JI1.1J11.2
JI1.3]12.4
01030233

2.2

CamocTosITeNTbHOE U3yUeHUE
y4aebHoro MaTepuana B LMS
Canvas: Pacuer 0CHOBHBIX
XapaKTePUCTHK
MOBEPXHOCTHOTO CIIOS.
OCHOBHBIE COOTHOIICHUS
mporecca CMauuBaHUs,
KOTe3Hs, a[re3us, pacyer
a/Te3MH 110 KPaeBOMY YTy
CMauMBaHMA U BETHYUHAM
MOBEPXHOCTHOTO HATSKCHUS.
OnoTtanus, IpUEMBI
YIIPaBJICHAS TIPOIIECCOM
(aotauuu. [ToBepxHOCTHO-
AKTHBHBIC BEIECTBA, HX
3HA4YEHHS B TEXHOJIOTHH, B
ObITY, B
npupoe.CMauynBaHus,
KOTe3usi, aare3us. Y paBHEHHE
I'n66ca. [MoBepxHOCTHAS
9HEPIHsl, TOBEPXHOCTHOE
HaTsDKEHHE, METOJIBI €T0
orpezneneHns, Mexda3Hoe
HaTspkenue. /Cp/

IK-1-31 OIIK-
5-31

JI1.1J11.2
J1.3
012233

23

Ne2 Konnoungsslie pacTBOpEL,
ux ctpoenue /J1a6/

OIIK-5-Y1
OIIK-5-B1

J12.3712.4
0103233

P2

Paznen 3. AxcopOunonnbie
U KaMWIJISIpHbIC SIBJICHUSA

3.1

CaMOCTOATENIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas: OnpeneneHue
a7copOIMH KaK
MOBEPXHOCTHOTO SIBJICHUSI.
duznueckast 1 XuMuuecKast
a7IcopOIIHs, UX MPU3HAKH.
Teopuss MOHOMOJIEKYIIIPHOI
aacop6umu Jlenrmiopa,
H30TepMa aJICOPOIINU
Jlenrmiopa, BEIBOJ, aHAIIN3,
IIpUMEHEHUE. Y paBHEHUE
BOT, ananu3 u npuMeHeHue
ypaBHeHUs. M30TepMEI
ancop6mmu /Cp/

IK-1-31 OIIK-
5-31

JI1.1J11.2
JI1.3J12.3
2.4
01030233

32

CaMOCTOATEIBHOE U3YUEHHE
yueOHOro Marepuana B LMS
Canvas: AncopOuus
PacTBOPEHHOTO BEIIECTBA HA
rpaHuIle pasaena a3
«KHIKOCTh — Ta3" AncopOuus
Ha TBEPJIOW IIOBEPXHOCTH.
VYpasuenue I'enpu.
Huddysus B

YABTPaMHKPOT €TEPOTeHHBIX
CHCTEeMaXx, ee CBS3b C
OpOYHOBCKHM JBHIKEHUEM.
3akonbl 1udPy3un.
VYpasaenwne DiiHmTeiHa /Cp/

IIK-1-31 OIIK-
5-31

JI1.1J11.2
J1.3
013233




33

CaMocTOATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas: Kanuuisipras
KOHJIeHCalus. ACOpOIHs: a)
HEDJIEKTPOJIHUTOB; 0) HOHOB.
[Mpunun I1.A. Pebunpaepa,
€ro NpUMEHEHUE. Y paBHEHUE
Jlannaca. KanuuiapHas
KOH/IeHCaLusl.
HonooOmeHHas

aacop6ums /Cp/

12

[K-1-31 IIK-1-
V1 OIIK-5-31

JI1.1J11.2
J1.3
01030233

34

Ne3 Copbunonnsie
mporieccsl /J1a6/

OIIK-5-Y1
OIIK-5-B1

J2.6
013233

P3

Pazgen 4.
DJIeKTPOKMHETHYEeCKH e
sIBJIEHUS

4.1

MexaHH3MBI 00pa30BaHUs U
CTpOCHHUE JBOIHOTO
AIIEKTPUUYECKOTO CIIOS;
ANIEKTPOKUHETHYECKUE
sIBJIeHH. [[3eTa-moTeHIua.
Dnextpodopes,
AIIEKTPOOCMOC, MOTEHIIHAI
TEUYCHUS, TOTCHIIHAI
ocenanws. [IpakTiueckoe
UCIIOJIb30BaHUE
ANIEKTPOKUHETHYECKUX
SIBICHUH. 0Opa3oBaHue U
ctpoenue mutiemt. /Jlex/

[K-1-31 IIK-1-
V1IIK-1-Bl
OIIK-5-31

JI1.1J11.2
JI1.3J12.1
2.2
0102393

4.2

CaMocTosITeNnbHOE N3YUCHHE
y4aebHOro Matepuana 8 LMS
Canvas: Onektpodopes,
3JIEKTPOOCMOC, J3€Ta -
noteHuuan. zyuenue
anexTpodopesa

rugposoneir  /Cp/

10

I1K-1-31 OIIK-
5-31

JI1.1J11.2
J1.3
013233

Paszgen 5. YcrodunBoCTb U
KOAryJISAIUs JUCTIEPCHBIX
CHCTEM

5.1

CamocTosTensHOe U3yUeHUE
yueOHoro Marepuana B LMS
Canvas:
CB0OOIHOTUCTICPCHBIE
CHCTEMbL,0CHOBHBIC
xapakTepucTuku. Juddysusa
B YJIbTpa
MHUKPOTETEPOTCHHBIX
CHCTeMaX, ee CBsI3b C
OpOYHOBCKHM JIBHIKCHHEM.
CenuMeHTaIMOHHBIN aHAIIN3
nopoukoB. CenuMeHTanus,
CeIMMCHTAIIMOHHBII aHaJIH3.
DNEKTPOIUTHAS KOATYISIIHS.
Crabunn3anys KOUIONIHEIX
cucrem. /Cp/

10

IK-1-31 OIIK-
5-31

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
010233

52

CaeropaccestHue — OCHOBHO#
OINTHYECCKUH MPU3HAK
KOJUIOH/IHBIX CHCTEM.
3aKOHOMEPHOCTH
CBETOpaccesHUs. Y paBHCHUE
Pemnest, ero ananms.
OnTHyeckue CBOHCTBA
KOJIJIOWIHBIX pacTBopoB. /Cp/

10

I1K-1-31 OIIK-
5-31

JI1.1J11.2
J1.3
012233

Pa3gen 6. Cucremsl ¢
JKMJIKOI M ra3000pa3Hoii
JUCIIEPCHOHHOII cpenoii




6.1 CamocTosTensHOe U3yUeHUe 3 10 IK-1-31 OIIK- | JI1.1J11.2
yueOHOro Marepuana B LMS 5-31 J1.3
Canvas: Ilensl, nomxyueHue u 213253
paspyIeHue IeH.
[TenooGpazoBarenu u
ne”oracuteiad. OCHOBBI
TEOpUH JAECUCTBUS
reHoracuTenei u
neHooOpa3oBaTesei.
CaoticTBa a’po307eii.
Aspo3011b B IPUPOJE, B
MPOMBIIIJIEHHOCTH, OBITY.
Pazpymenue aspozoneil.
Konnonnno-xummuueckue
OCHOBBI OXpaHbl IPUPOJIHON
cpensr. /Cp/
6.2 BBIITOJIHEHUE JIOMAIIHEN 3 10 T1K-1-31 OIIK- JI1.1 J11.2 KM1
KOHTpPOJIBHOH padoTsr /Cp/ 5-31 JI1.3J12.3
2.4
212233
6.3 3ager /3auéTCOL/ 3 4 IK-1-31 TIK-1- KM2
V1 IK-1-Bl1
OIIK-5-31
Pasnea 7. IloaroroBka k
KOHTPOJbHBIM
MepONpHUSITHAM U
BBINOJIHSIEMBIM padoTam
7.1 O0BeM gacoB 3 0
CaMOCTOSITENIbHOM paboThI Ha
noarotoBky k KM /Cp/
7.2 O0beM yacoB 3 0
CaMOCTOSATEIbHON paboTHI Ha
noarotoBky k BP /Cp/
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTposibHble MeponpusiTUsi (KOHTPOJIbHAsSI paboTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.II), BONPOCHI 1JIs1
CaMOCTOSITeJIbHON MOATOTOBKHU
ITpoBepsiemble
Kon KonTponsHoe
KM MepOTpUsTHE HHIMKATOPBL Bomnpocs! 11 oAr0TOBKU
KOMIIETeHLU I
KM1 KoHTpoJbHas padorta |IIK-1-31;ITK-1- 1. Kiaccugukanus no arperaTHoMy COCTOSIHHUIO, IO pa3MepaM YacTHIL
VI1;IIK-1-B1 JUCTIEPCHOM (ha3bl, IO HHTEHCUBHOCTH B3aMMOJICHCTBUS TUCTIEPCHOM
cpensl ¥ qucnepcHoi ¢asbl. CriocoObl TOTyYeHH s TUCTIEPCHBIX CHCTEM.
Knaccugukanust TUCTiepCHBIX CUCTEM.
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.CenuMeHTaLus], CeAMMEHTAIIMOHHbIN aHATN3. DIEeKTPOJUTHAS
KOaryJisiius
8. Cycnensuu, SMyJIbCHH, TIEHBI, a3P030JIU
KM2 3a4eT ¢ OLECHKOI IK-1-31;1IK-1- 1. Kimaccuduxaryst mo arperaTHoMy COCTOSTHHIO, 110 pa3MepaM 9acTHUI]
YI;IIK-1-B1 JTUCTIEPCHOM (ha3bl, IO MHTEHCUBHOCTH B3aMMOICHCTBHUS TUCTIEPCHOM
cpenbl 1 auctiepcHoi Gas3pl. CriocoOb! MOTyIeHUs TUCTIEPCHBIX CUCTEM.
Knaccudukarus tucepcHbIX CHCTEM.
2.Pacuer OCHOBHBIX XapaKTepUCTUK OBEPXHOCTHOT'O CIIOS
3. CmaumBaHus1, KOTe3us, aaresus. Y paBHeHue [ mb6ca
4.30tepMBI afgcopOIm
5.Kanunnsipras konzneHcanus. Y pasHenue Jlamnaca
6. DnexTpodopes, IMEKTPOOCMOC, J3eTa - IOTCHIIHAT
7.CenuMeHTaIMs, CeINMEHTAI[OHHBIN aHAIH3. DIEeKTPOIUTHAS
KOAryJisius
8. Cycnensuu, SMyJIbCHH, TIEHBI, a3P030JIU




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

Kon Hazpanue Tposepsiemeie
HHIUKATOPHI Conepsxanue pabOTHI
paboTbl paboTsl .
KOMITETEHIIN I
P1 JlaGoparopnas OIIK-5-Y1;0I0IK-5- |1. TexHuka 6e30macHoil paboThI B 1ab0paTopuu HU3NIECKON U
pabota Nel Nel B1 KOJUIOMIHON XUMHUH.
TexHuka 2. O6opynoBanue nadopaTopur GU3NIECKON M KOJIJIOUTHOM
Ge3omacHoit paboThl XUMHU.
B JTaOOPaTOPUH 3. [Tpubops! mabopaTopun PU3MYSCKON ¥ KOJIOUTHOW XUMUH.
dusndecKoi u
KOJUIOUJTHOU XUMHH,
3HAKOMCTBO C
o0opynoBaHHe U
npudopamu
P2 JlaboparopHas OIIK-5-Y1;0IIK-5- | 1. [Ipenmer, MeTonabl KOMIOUIHONW XUMUU. ['eTeporeHHbIe
pabora No2 B1 cucteMmsbl, ux kiaccudukamys. [ToHATHE CIUIONTHON M TUCTIEPCHOM
Kommonnnsre (assl
pacTBOpHI, UX 2. Knaccuukarus qucrepcHbIX CUCTEM TI0 CTENECHU
CTpOCHHUE qucniepcHoctr. KonnvecTBeHHAs XapaKTEPUCTHKA AUCIIEPCHOCTH.
ITpu3Haku 0OBEKTOB KOJUIOHTHOW XUMHH.
3. Krnaccuukanust MUKpO- U YIbTPaMHKPOTETEPOT €HHBIX
CHCTEM II0 arperaTHOMY COCTOSIHUIO (a3, 1o XxapakTepy Mexda3Horo
B3aUMOJICHCTBHS, M0 KWHETHYECKUM CBOMCTBaM AUCIEPCHOI (ha3sl, 1Mo
TornorpaguIecKkoMy IPU3HAKY, 110 BHYTPSHHEH CTPYKTYpEe YaCTHI
JTUCTIEPCHOM (ha3bl U IPYTUM MPU3HAKAM.
4. MeTo/bI MOTYYCHUs] TUCTICPCHBIX CUCTEM. Pa3HOBHIHOCTH
JICTICPTAIIHOHHBIX METOIOB.
P3 JlabopatopHas OIIK-5-Y1;0I0IK-5- |1. dusnueckas ¥ XUMHUECKas aacopOorws. 2. OnumuTe
pabota Ne3 Bl MeXaHU3M COPOIIMOHHOTO TIpoIIecca.
CopO1roHHbIe
MPOLIECCHI

5.3. OueHo4Hble MaTepHAaJIbl, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

DopMoil TPOMEKYTOUHOMN aATTECTAIMH 110 JUCIUIUINHE SBIIACTCS 3a4ET.
Hiokxe npencrasien odpasern Onera I 3a4eTa, IpOBOANMOTO B YCTHOIT (hopme.

MUHUCTEPCTBO HAVKH 1 BBICIIIEI'O OBPA3OBAHM S POCCUNCKOM ®EJIEPALIMA
dezepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHE BHICIIETO 00pa30BaHHUsI
HAITMOHAJIbHBIN MCCIIEJOBATEJILCKUY TEXHOJIOTMYECKNY YHUBEPCUTET

«MUCuCy»

HOBOTPOULIKUN OUITNAIT

Kacgenpa rmareMaTHKy 1 €CTECTBO3HAHUS

BUJIET K 3AYETY Ne 0(OIIK-3.131,¥1,B1;I1K-3.331,Y1,B1;YVK-6.1,31,Y1,B1)

Hucuumnuna: «Komnouanas xuMusy

Hanpasnenue: 18.03.01 «XuMuyeckasi TEXHOJIOTHS
®opma 00ydeHNS: 3a09HAS
®dopma IpoBeIeHNUS dK3aMeHa: YCTHas

1) Uto Takoe afacopOims, ancopoeHt, ancopoat? [IpuBeaure mpruMepbl 3TOTO SBJICHHS, C KOTOPHIMH BbI CTATKABAINCH B OBITY.

2) Uro Takoe OpOYHOBCKOE JBIXKEHHE, YeM OHO 00yciioBiIeH0? MOXKHO 1 ero HaOIIoaTh B JUCHEPCHBIX CHCTEMAxX C pasMepaMu
gactul nopsiaka 10-4 — 10-5 m? OTBET MOSICHUTB.
3) IIpuBenuTe IPUMEPHI MPAKTUYECKOTO UCIIOIb30BAHMUS CYCIICH3UA U TICH.

IIpuMepHBIii BapuaHT TECTOBOI'O 3aaHUs:

1.Pa3Mep KOJIJIOMIHBIX 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 TUCTIEPCHBIX CHCTEM OOYCIOBIICHBL:
1) ManbIM pazMepoM YacTHIl U OOJbIIOH MexK(pazHON TOBEPXHOCTHIO;

2) MaJbIM pa3MepoM YacTHIL U MaJIol Mex(a3zHOH ITOBEPXHOCTHIO;

3) GONIBIIMM pa3MepOM JaCTHII U OOJBIION Mex(da3HOW MOBEPXHOCTHIO;

4) 60IBIINM pa3MepOM JaCTHI] ¥ MATOH Mex(a3HON MOBEPXHOCTHIO.

3. Ilpu kiaccuuKanuy JUCIEPCHBIX CHCTEM II0 arperaTHOMY COCTOSIHUIO JucrepcHOM (asbl (1.¢.) U TUCTIEpCHOHHOMN cpebl (11.C)
B a3PO30JIAX B KAYECTBE JI.C. BBICTYIALT:

D

ras.




2) ®KHUJKOCTb.

3) TBep10€ BEIIECTBO.

4) azma.

4.KonnouaHele CHCTEMBI B KOTOPBIX PaCTBOPUTENH(BO/A) B3aUMOACIHCTBYET ¢ KOJIOUA-HBIMU YaCTHIIAMH:
1) rugpoduibHbIE;

2) ruapodoOHbIe;

3) rerepoduibHEIE;

4) rpyboaucnepcHbie

5. KomtonaHpie CHCTEMBI MOTYT OBITh ITOJYYCHBI CIICTYIOIUMH METONAMH:

1) KOHZIeHCATIMeH MITH UCTIEPTHPOBAHHIEM.

2) HeHTpanm3anue WM 3aMeIICHICM.

3) nonMMop¢HOTO NPEBpAIICHHS.

4) noHHOTO OOMEHA.

6.MoHBI, TOCTpanBaroNINe KPICTAIUIMYECKYIO PEIIETKY SIpa, Ha3BIBAIOTCS:

1) moTeHIMaTONPEESIONIMI HOHAMHU.

2) MIPOTUBOMOHAMH.

3) ancopONMOHHBIMU HOHAMH.

4) cBOOOTHBIMH HOHAMH.

7. KakoBa CTpYKTypa MHILEIUIBI KOJUIOUAHOTO PAaCTBOPa, 00pa30BaHHOTO JOOABICHUEM K
AgNO3 u36siTka 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. MoexynsapHO-KHHETHIECKHE CBOICTBA UCIEPCHBIX CHCTEM 0OYCIIOBICHBI:
1) XaOTUYECKUM JBUKCHHUEM YaCTHII.

2) 3aTyXaloIUM BO BPEMEHH JIBH)KCHHECM.

3) cTporo YIOpSAOYHBIM ABI)KSHHEM YaCTHII.

4) paBHOYCKOPEHHBIM JBIDKCHUEM.

9. Ecnu momnepeyHblil pa3Mep 4acTHI AUCTIEPCHOH (ha3bl MEHBIIE JUTHHBI BOJIHBI CBETa, TO HAOIOAaeTCs:
1) paccesiHme cBeTA.

2) IpenoMIICHHE CBETa.
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3) oTpakeHHE CBETA.

4) mpoXOKIEeHUE CBETA

10. SIBneHue nepeMeIeHUs JUCIICPCHON Cpelibl Yepe3 HEMOABIKHYIO ITOPHCTYIO Mepe-TOPOAKY MO ACHCTBUEM BHEITHETO
AIIEKTPUYECKOTO MOJISI HA3BIBACTCSL:

1) anmexTpoocMocom.

2) ynbTPaMUKPOCKOIUEH.

3) Hedenomerpueii.

4) TypOunnmeTpueii.




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 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jutepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTEIH 3ariaBue bubnunoreka WznarenbcTBo, TOI, 311. ajpec

JI1.1 | yxun E.JI., IlepnioB | Kommonanast xumus. : M. Opaiir, 2014,
A.B., Amenuna E.A. Yuebuuk. bazoBslit Kypc.

JI1.2 | Auppromikosa O. B., Xumus. M30panHbie pa3aens Hosocubupck : HI'TY, 2011, URL:
Boctpukosa T. U., obnielt Gpu3nyeckoi u http://biblioclub.ru/index.php?
[IBeIpeBa A. B., KOJJIOWJHOM XUMHUU: yaeOHOe page=book&id=228572 (12.11.2015).

nocobue

JI1.3 | Kykymkuna U. 1., Konnouanas xumust: yae6Hoe Wznarens: KemepoBckuit
Mutpodanos A. 1O. rnocooue rocylapcTBeHHBIN yHUBepcureT, 2010,

URL: http://biblioclub.ru/index.php?
page=book&id=232755 (09.11.2015)




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTECIIN

3ariaBue

bubnuoreka W3znarenbcTBO, TO, 371. aipec

JI2.1 |C.A. bane3un, b.B. OCHOBBI (HPU3NIECKOH U M.: "Ilpoceemienune", 1975 r.,
Epodees, H.U. KOJUTOMIHOW XuMHN: Y4eOHoe
Iono6aes nocoOue Ui CTyAEHTOB
JI2.2 | Ilucapenko A.AIl., Kypc xonnouaHoi xumun H3n-Bo "Briciras mikomaa", 1969 r.,
Tlocnenosa K.A., AT.
SIkoBneB
JI2.3 | B.H. 3axapuenko Konnonanas 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 Konnonanas xumus : Hosocubupck : HoBocubupckuit
1ab0PaTOPHBIN MPAKTUKYM : rOCYJapCTBECHHBIN TEXHHYCCKHUI
yaeOHOe mocooue yHUBepcureT, 2017,
https://biblioclub.ru/index.php?
page=book&id=575152
JI2.6 |aBt.-coct. C. H. Konnounnas xumus : yauebHoe Crappomnons : CeBepo-KaBka3ckuii
Conosbesa, B. II. nocobue (J1abopaTopHBIH ®denepanbubiii yauBepcuTeT (CKDY),
TumueHko MPAKTUKYM) 2022, https://biblioclub.ru/index.php?
page=book&id=712253
JI2.7 |II. B. KpuBomankus, |OCHOBBI KOJUIOUIHOW XUMHUH : — Canxr-IlerepOypr : YHUBEpCUTET
E. . KpuBomankuna, [MOBEPXHOCTHBIC SIBJICHUS U HUTMO, 2019,
E. A. Hazaposa, B. B. | mucniepcHbIe CHCTEMEI : https://biblioclub.ru/index.php?
Crantorux yueOHOe mocodue page=book&id=566781
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»
D1 |Poccuiickas Hay4dHas AMEKTPOHHAST OUIOIMOTEKA www.elibrary.ru
32 | KubepJlenunka www.cyberleninka.ru
73 |H® HUTY" MUCuC" www.nf.misis.ru
6.3 IlepeueHb MpPOrpaMMHOro odecnev4eHust
I.1 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCCHOHAIBHBIX 023 JaHHBIX
N.1 |- Odbunmansueiii caiit HoBotpourkoro ¢pummana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Daexrponnas 6ubanoreka HUTY "MUCuC" http://elibrary.misis.ru
N.3 |- YHuBepcurerckas 6ubnuoreka onnaitt http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasuauenune OcHarienne

133 VYuebnass  ayauropus s 3aHATHi | Kommekr — ygeOHOW — mebemn  Ha 56 Mect s
JIEKITHOHHOTO THMA, MPaKTUYECKUX | oOyyaromuxcs, |  CTalMOHAPHBI  KOMIBIOTEp IS
3aHATUI MperoaBarelisi ¢ BBIXOAOM B HHTEPHET, MPOEKTOpP, JKpaH

HAaCTCHHBIH, JIOCKa ayauTOpHas MeJoBas, BeO Kamepa
Logitech, KOJOHKH, JHUIIEH3MOHHBIE TpPOTpaMMbel  MS
Office, MS Teams, antuBupyc Dr.Web.

134 VYuebnas  aymuropmst  uia  3aHATHH | Kommimekr  yueOHOM — mebemm  Ha 40 wmect A
JICKIIMOHHOTO THIIA, NPAaKTHYCCKUX | OOydyarommMxcs, 1  CTalMOHAPHBIA  KOMIBIOTED IS
3aHATHH Mpero/aBareisi C BBIXOAOM B HHTEPHET, MPOEKTOpP, JKpaH

Ha INTaTUBE, JOCKa ayIWTOpHas MeloBas, BeO Kamepa
Logitech, KolOHKH, JHIEH3MOHHBIE MporpaMMel MS
Office, MS Teams, antuBupyc Dr.Web.




140 VYuebHas mabopaToprst XUMHN

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

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

8. METOANYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIUXCA

Jlnis yenenrHoro OCBOSHUS JUCIUINIMHBI ¥ IOHUMAHUS TEOPETHIECKOTO MaTepraa CTyeHTOM HeoOXOMMMbI 3HaHNA,
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.




