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

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 18 efiepdibBHOde rocyrapcreeHHoe aBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus

1073Offe6b1EdOéﬁﬁﬁ%wﬁioﬁi%Sﬁ%A@}le)ml;aTenbcxuﬁ TexHosiornyeckuii ynusepcurer «KMUCHUC»

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 XMMHIYecKas TEXHOJIOTUs IPUPOAHBIX SHEPTOHOCHUTENEH 1 YrIepOJHBIX MaTepHaoB
Keamuduxanums Bakanasp
dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 33ET
YacoB 1o y4eOHOMY IIJIaHy 108 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 3a4eT C OLEHKOH 3
ayJUTOPHBIE 3aHATH 12
caMoCTOsITeNbHAs paboTa 92
4acoB Ha KOHTPOJIb 4

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3

Bup 3ansaTuii vy | PO Hroro
Jlexnuu 6 6 6 6
JlabopaTopHbIe
B tom uuncne uHT. 6 6 6 6
HUroro ayn. 12 |12 (12 |12
Konrakthas paborta 12 (12 |12 |12
Cawm. pabora 92 (92 192 |92
Yacel Ha KOHTPOIIb 4 4 4 4
Uroro 108 | 108 | 108 | 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_23 XumTexnonorus IIplIOuYM 3aou.plx Xumudeckass TEXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2021, nporokos Ne 41

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepkeHHOH YueHnbiM coBetoM ®TTAOY BO HUTY "MUCuC" 30.11.2021, nporokos Ne 41

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

IIpotokon ot 13.03.2024 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.B

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

2.1.1 Be3omacHOCTh KU3BHENEATEILHOCTH

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

2.2.1 | lomomHUTEIbHbIE TIaBEl (PU3UIECKON XIMHUH

2.2.2 | OGoraieHue Mmojae3HbIX HCKOITaEMBIX

2.2.3 | IIpon3BOACTBEHHBII MEHEIKMEHT

2.2.4 |IIpoueccsl U annapaTbl XUMUYECKON TEXHOJIOIHH

2.2.5 |KypcoBas HaygHO-HCCNIeIOBaTENbCKas paboTa

2.2.6 |IloaroroBka K IMpoIemype 3amIiThI M 3alINTa BEITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

2.2.7 | YnpaneHue MpoeKTaMu

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

IIK-1: CniocodeH NpoBOAUTL AHAJIU3 ChIPbSl, MATEPHAJIOB H FOTOBON MPOAYKIMH XHMHY€eCKOr0 MPOU3BOACTBA,
OCYIIeCTBJIATH OLEHKY Pe3yJIbTATOB aHAJIM34, HCI0JIb3YS HOPMATHBHbIEC JOKYMEHTBI N0 Ka4eCTBY, CTAHAAPTH3AIMH H
cepTU(HUKALNU NPOIYKTOB M M3eTUMH

3HaTh:

IIK-1-31 3Hath
METOJIBI Pa3pyIIeHUs TUCTIEPCHBIX CUCTEM B He(TerepepadoTKe U KOKCOXHUMUHU

OIIK-5: Cnoco6en ocyniecTBISTh IKCIIEPUMEHTATbHbIE HCCJIEIOBAHUS M UCTIHLITAHUSA 10 32IaHHOI MeToAuKe, IPOBOUTH
HA0JII0/IcHUSI U U3MEPEHU ¢ Y4eTOM TPeOOBAHMI TeXHUKH 0e3011acHOCTH, 00padaThIBaTh U HHTEPIPETHPOBATH
IKCIIePUMEHTAIbLHbIE JaHHbIe, IPHMEHATh 3HAHHEe IKOHOMHYEeCKUX, OPTraHU3AIMOHHLIX U YIPaBJIeH4YeCKHX BOIIPOCOB,
TAKMX KaK: yIpaBJieHHe NPOeKTAMHU, PUCKAMM M M3MEHEeHUsIMH

3HaTh:

OIIK-5-31 3nHath
OCHOBHBIC MOJICKYJIIPHO-KHHETHIECKHE, ONITUIECKUE, TOBEPXHOCTHBIC ABJICHUS, HAOII0IaeMbIe B IUCIICPCHBIX CHCTEMAX

IIK-1: Cnioco0en NpoBOANTL AHAJIU3 ChIPbS, MATEPHAJIOB H FOTOBON MPOAYKIHH XHMH4€CKOr0 IPOU3BOACTBA,
OCYIIECTBJIATH OLECHKY Pe3yJIbTATOB AHAJIM34, HCII0JIb3YS HOPMATHBHBIC JOKYMEHTBI 110 KA4eCTBY, CTAHAAPTH3AIMHA
cepTu(UKALNY NPOIYKTOB H M3eTUMH

Ymerb:

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

OIIK-5: CnocoGeH ocyuiecTB/ISTh IKCIIEPMMEHTAIbHbIE HCCJIE0BAHUA M UCTILITAHUA 110 321aHHOI MeToAuKe, IPOBOAUTH
HA0JII0/IeHUs U U3MePEeHUsI € Y4eTOM TPeOOBAHMIA TeEXHUKH 0€30MaCHOCTH, 00padaThIBAaTh U HHTEPNPETUPOBATH
JKCIepUMEHTAIbHBIE TaHHbIE, IPHMEHSATh 3HAHHE YKOHOMUYECKHX, OPTAHU3AMUOHHBIX 1 YIPaBJIEeHYECKHAX BONPOCOB,
TAaKHUX KaK: YIPpaBJCeHHUE ITPOCKTAMU, PpUCKAMHA U U3SMCHCHUSAMHU

YMmerb:

OIIK-5-Y1 ymerb
MIPUMEHSATH OCHOBHBIC 0a30BBIC TOHATHS M 3aKOHBI IIOBEPXHOCTHBIX SBICHUHN M JUCIIEPCHBIX CUCTEM JUIS TIPOBEICHUS
9KCIIEPUMEHTOB C HUMH

ITK-1: CniocodeH NpoBOAMTE AHAJIM3 ChIPbsl, MATEPHAJIOB H FOTOBOIl IPOAYKIMHM XMMUYECKOI0 IIPOU3BOACTBA,
OCYLIECTBJIAAITH OLIEHKY Pe3yJbTATOB aHAJIM32, HCI0JIb3Ysl HOPMATHBHBIE IOKYMEHTBI 110 KA4€eCTBY, CTAHAAPTH3ALUU U
cepTuHKAIMHA IPOIYKTOB W M3 eaHii

Baagern:

I1K-1-B1 Bnazgets




HaBBIKAMH KOJIMYECTBCHHOH OIIEHKH IUCIEPCHOMN CHCTEMBI B He(TenepepadoTKe H KOKCOXUMUHI

OIIK-5: Cnocob6en OCYIIECTBJIATH IKCIEPUMEHTAJIbHBIC UCC/ICA0BAHUA U UCIIBITAHUA MO 3aJaHHOM METOAUKE, IPOBOAUTD

Ha0JII0IeHUs] ¥ N3MePeHMsI C y4eTOM TPeGOBaHU TeXHHKH §€301acHOCTH, 00padaThIBaTh H HHTEPNPETHPOBATH

IKCIIEPUMEHTAJBbHbIC JAHHbIC, MIPUMCHATH 3HAHNE IKOHOMUYCCKNX, OPTAHU3AINMOHHBIX M YITPABJICHYECKHX BOIIPOCOB,
TAaKHUX KaK: yIIpaBJIeHUE ITPOCKTAMU, pUCKAMHU U UBSMCHCHUSIMHU

Baanernb:

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

4. CTPYKTYPA U COOEPKAHUE

Kopn
3aHATHSA

HaumenoBaHue pa3iejioB 1
TeM /BH 3aHATHS/

Cemectp
/ Kype

Yacos

dopmupyemble
HHIUKATOPHI
KOMIIeTeHIHii

JlutepaTypa
H 3L
pecypcbl

ITpumeuanue

KM

Bbinosin
sieMble
padoTsl

Pa3nen 1. O6man
XapaKTepUCTHKA
JUCHHMIINHBI

1.1

MecTo BBICOKOUCTIEPCHBIX
CHCTEM M MaTepHajioB B
o01meii cucreMe
COBPEMEHHBIX MATEPUAIIOB B
MPOMBIIIIJICHHOCTH, IPUPOJIE,
opITy. Knmaccudukarms o
arperatHoMy COCTOSIHHUIO, [0
pasmepam 4acTHI
JUCTIEPCHOM (ha3bl, IO
MHTEHCUBHOCTH
B3aMMOJEUCTBUS JUCIIEPCHON
Cpelibl M IUCTIEPCHOM (a3bl.
Crioco0BI OTyIeHUS
JIACTICPCHBIX
cucrem.Kinaccudukanms
JUCTIEPCHBIX cucTeM. /JIex/

I1K-1-31 OIIK-
5-31

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

1.2

Nel Texnuka 6e30macHOM
paboTHI B TabopaTopun
(uzrueckoit 1 KOJUTOUIHON
XHAMHH, 3HAKOMCTBO C
obopynoBaHue 1
npubopamu /J1a6/

OIIK-5-Y1
OIIK-5-B1

012233

P1

1.3

CaMocTosATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas: Kiraccugukanms mo
arperaTHoMy COCTOSIHHUIO, TIO
pasMepaM 4acTHIL
JUCTIEPCHOM (ha3bl, IO
MHTEHCUBHOCTH
B3aMMOJEUCTBUSA JUCIIEPCHON
cpebl U JUcrepcHol (asbl.
Cr1oco0BI MOTyIeHNUS
JHUCIEPCHBIX
cucrem.Knaccudukanys
JICTICPCHBIX
cucTteM.3HaueHNUEe HayKu O
JUCIIEPCHOM COCTOSIHUU
BEILIECTBA AJIs1 XMMHUYECKOH
TEXHOJIOTHH, IPOM3BOICTBO
OTHEYIOPOB, epepaboTku
YIIIEPOIUCTBIX

Marepuaios /Cp/

I1K-1-31 OIIK-
5-31

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

Paznen 2. Tepmonnnamuka
TMOBEPXHOCTHBIX SIBJIEHUM




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

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. JJuddysus B
YIBTPa MUKPOTE€TEPOTCHHBIX
CUCTEMaXx, ee CBS3b C
OpOYHOBCKHM JIBHIKCHUCM.
CenMMeHTalMOHHBIN aHAIN3
nopoiukoB. CequmenTanus,
CeIMMCHTAIIMOHHBII aHAJIH3.
DJEeKTPOIUTHAS KOATYIISLIHUS.
Crabunu3anus KOJUTOUIHBIX
cucrem. /Cp/

10

IK-1-31 OIIK-
5-31

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

52

CaeropaccesiHie — OCHOBHOM
ONTUYECKUH MPU3HAK
KOJIJIOUTHBIX CHCTEM.
3aKOHOMEPHOCTH
CBETOpaccesiHUsl. Y paBHEHUE
Penes, ero ananus.
OrnTuueckue CBOcTBa
KOJJIOWAHBIX pacTBopoB. /Cp/

10

IK-1-31 OIIK-
5-31

JI1.1J11.2
J1.3
0103233

Pasgena 6. Cucremsl ¢
SKMIKOI M ra3000pa3Hoi
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 3auer /3auéTCOL/ 3 ITK-1-31 TK-1- KM2
V1 IK-1-Bl1
OIIK-5-31
5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KonTposibHbIe MeponpusiTUs (KOHTPOJIbHAsSI pad0Ta, TeCT, KOJIOKBUYM, JK3aMeH U T.I1), BOMPOCHI [1JIsI
CaMOCTOSITeJIbHOH NOATOTOBKH
Kon KonTponsHoe Hposepsenmie
KM P — HHJMKATOPL! Bompock! 1t oAroTOBKH
KOMIIETeHLIU I
KM1 KoHTposbHas pabdora | [1K-1-31;ITK-1- 1. Kmaccudukarms o arperaTHOMY COCTOSHHIO, [0 pa3MepaM JacTHIT
VL;IIK-1-B1 JCIIEPCHON (ha3bl, IO HHTEHCUBHOCTH B3aHMMOACHCTBUS UCIIEPCHOM
cpeabl 1 auctiepcHoi ¢Gaspl. CrocoObl MOyYeHHUs TUCTIEPCHBIX CUCTEM.
Kiraccudukanus TUCIiepCHBIX CHCTEM.
2.Pacder OCHOBHBIX XapaKTePUCTHK TOBEPXHOCTHOTO CIIOS
3. CmauuBaHwus, Kore3us, aaresus. YpasHenue ['n60ca
4. N30Tepmbl afcopOunn
5. Kammmnsipaas koHAeHcanws. Y paBHeHue Jlammaca
6. DnexTpodopes, IMEKTPOOCMOC, I3€Ta - ITOTEHIHAT
7.CenuMeHTaLus], CEAMMEHTAIIMOHHBIN aHATN3. DIEKTPOTUTHAS
KOaryJsius
8. CycrnieH3uu, 3MyJIbCUH, TIEHBI, a9PO30JIU
KM2 3a4eT C OICHKOMH IMK-1-31;I1K-1- 1. Knaccugukanus no arperaTHoMy COCTOSIHHUIO, IO Pa3MepaM YacTHIL
V1;IIK-1-B1 JUCTIEPCHOM (ha3bl, IO HHTEHCUBHOCTH B3aMMOJICHCTBUS TUCTIEPCHOM

cpenpl u qucrepcHol (assl. CrocoOb! MONMyYeHHUs AUCTICPCHBIX CUCTEM.
Kraccudukanms TUCTIEpCHBIX CHCTEM.

2.Pacder OCHOBHBIX XapaKTEPUCTUK IIOBEPXHOCTHOI'O CJIOS

3. CmauuBaHus, Kore3us, aaresus. Ypasaenue ['n60ca

4.M30TepMbl amcopOIumn

5.Kanunnspnas konneHcanus. Y pasHenue Jlamnaca

6. DnexTpodopes, MEKTPOOCMOC, [3€Ta - TOTEHIIHUAT

7.CenuMeHTalYs, CEAUMEHTAL[IOHHBIN aHATN3. DNEeKTPOIUTHAS
KOAryJIsus

8. CycneH3un, 3MyIIbCHH, IICHBI, a3P030JI1

5.2. Tlepedenn paGoT, BbINOJIHSAE

MBbIX 110 JUCIHUILJINHE (

KypcoBas patora, Kypcosoii npoext, PI'P, Pedepart, JIP, IIP u 1.11.)

Kon
paboTsl

Ha3panne
paboTsl

IIpoBepsiemble
WHINKATOPBI
KOMITETCHITUI

Conepsxanue paboTHI




P1 JlabopaTopHast OIIK-5-Y1;0IIK-5- | 1. Texnuka Ge3omacHoil paboTs! B 1abopaTopuu GpU3NIecKoit u
pabdota Nel Nel B1 KOJUIOMTHOM XUMUH.
TexHnka 2. ObopynoBanue 1a00paTOpuH HU3MUECKON M KOJUIOWTHON
Ge3omacHoit paboTh XUMHHU.
B J1a0OpaToOpUH 3. [Tpubops! nabopaTopun GU3MUECKON U KOJUIOUAHON XUMHUH.
(busndeckoi u
KOJIJIOMTHON XMMHUH,
3HAKOMCTBO C
o0opyznoBaHue U
npubopaMu
P2 JlaGopaTopHast OIIK-5-Y1;0IIK-5- | 1. IIpenmer, MeTOAB! KOJUIOMIHON XUMMHU. ['eTeporeHHble
pabora Ne2 B1 cHCcTeMBl, UX kKinaccuukanus. [ToHsTHE CIITOMHON U AUCTIEPCHOIT
Komnounnsie (assL
PacTBOPEL, UX 2. Krnaccudukanms TUCIIepCHBIX CHCTEM IO CTEIICHH
CTpOCHHE nucnepcHocTH. KonmndecTBeHHas XapaKTepUCTHKA AUCTIEPCHOCTH.
IIpusHaku 00BEKTOB KOJIIOUIHON XUMHUH.
3. Krnaccudukanus MUKpO- U yIBTPaMHKPOTeTePOreHHBIX
CHCTEM II0 arperaTHOMY COCTOSIHHUIO (pa3, 1o XapakTepy Mexk(ha3HOTo
B3aUMOJICHCTBHS, IT0 KHHETHYECKUM CBOIICTBAM AUCIIEPCHOIT (ha3sl, 1Mo
TonorpaduyeckoMy MpU3HaAKY, 10 BHYTPEHHEH CTPYKTYpe YaCTHLL
JIICTIEPCHOM (ha3bl U IPYrUM ITpHU3HAKAM.
4. MeTtoap! mostydeHust AUCTIEPCHBIX crucTeM. PazHoBHIHOCTH
JUCTIEPTallMOHHBIX METOOB.
P3 JlaGoparopHas OIIK-5-Y1;0I0K-5- |1. duznueckas 1 XumMuueckas agcopouus. 2. Onumunre
pabota Ne3 Bl MeXaHH3M COPOLIMOHHOTO TpoIiecca.
CopOrroHHbIe
MPOLIECCHI

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onnca}me ﬁl/I.]'leTOB, TECTOB U T.l'[.)

PopMoii TPOMEKYTOUHOM aTTECTALMH 110 AUCHUIUIMHE SBISETCS 3a4eT.
Hwxe npencraBien obpasel Oniera i 3a4eTa, MPOBOIMMOTO B YCTHOH (hopme.

MUHUCTEPCTBO HAYKHU 1 BLICILIETO OBPA3OBAHUS POCCUNCKOU GOEJNEPAIIMN
DenepaibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHUE BBICILIET0 00pa30BaHuUs
HAHHOHA)ILHBIﬁ I/ICCJ'[EHOBATEIH)CKI/Iﬁ TEXHOJIOTUYECKWUI YHUBEPCUTET
«MHUCuCy»

HOBOTPOI/IL[KI/Iﬁ DOUIINATT

Kadenpa rmaTeMaTuk 1 €CTECTBO3HAHU
BWJIET K 3AYETY Ne 0(OIIK-3.131,Y1,B1;11K-3.331,Y1,B1;YK-6.1,31,Y1,B1)

Jucrmmmna: «KoyutongHas XuMush»

Hanpasnenue: 18.03.01 «Xumuueckast TEXHOJIOTHS»
®dopma oOyueHus: 3a09Has

®dopma npoBeeHNS SK3aMeHA: YCTHAS

1) Yto Takoe afgcopbums, ancopbent, ancopdat? [IpuBeaure npuMepsl 3TOTO SBJIEHHS, C KOTOPHIMH BbI CTAIKUBAIUCH B OBITY.

2) Yro Takoe OpOyHOBCKOE JIBIDKEHHE, UeM OHO 00yciIoBIeHO? MOXKHO JIM ero HaOJIloaTh B AUCIIEPCHBIX CUCTEMAX C pa3sMepaMu
yacTul nopsnaka 10-4 — 10-5 m? OTBeT NOACHUTS.

3) IIpuBenuTe MpUMEPHI MPAKTUUECKOTO UCTIONB30BAHUS CYCIIEH3UH U MEH.

ITpuMepHBIi BAapHaHT TECTOBOIO 3aJaHUS:

1.Pa3Mep KOJTOMIHBIX YaCTHUI] COCTABIISIET (M):

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

2.0co0ble cBOMCTBA AUCIIEPCHBIX CHCTEM 00YCIIOBIICHBI:

1) MaBIM pa3smMepoM JacTuIl U OOIBIION Mex(a3HON TOBEPXHOCTHIO;

2) ManbIM pa3MEPOM YaCTHIl U MaJoi MexX(a3HOil MOBEPXHOCTHIO;

3) GoJbIIMM pa3MepOM YacTHI] U OOJIBIIOIN Mex(a3HOH TOBEPXHOCTHIO;

4) 6OIBIINM pa3MepOM JaCTHI] H MATOH Mex(a3HOH ITOBEPXHOCTHIO.

3. [pu kmaccuuKanuy TUCIEPCHBIX CUCTEM TI0 arperaTHOMY COCTOSTHHIO JUCTIEpCHOU ¢a3bl (11.¢.) ¥ JUCTIEpCHOHHON cpenbl (11.¢)
B a9P030JIX B KaU€CTBE J.C. BBICTYMAET:

1) ras.

2) )KUIKOCTE.

3) TBepOE BEIIECTBO.

4) nna3ma.

4.KonnonaHble CHCTEMBI B KOTOPBIX PaCTBOPUTENH(BO/IA) B3aNMOACHCTBYET ¢ KOJUTOMA-HBIMI YaCTHIIAMH:
1) runpodunbpHsle;




2) runpodoOHbIe;

3) retepouibHBIC;

4) rpyboancriepcHbIe

5. Komnoungsbie CHCTEMBI MOTYT OBITh ITOIYYCHBI CIICIYIOIUMI METONAMH:

1) xoHaEeHCAIEN WU TUCTIEPTUPOBAHUEM.

2) HelTpanu3alen ik 3aMeIICHUEM.

3) nomuMOp(HOTO TIPEBPAIICHHSL.

4) noHHoro oOMeHa.

6.MoHbl, 1OCTpanBaoLe KPUCTALIMYECKYIO PEILETKY SApa, HA3bIBAIOTCS:

1) moTeHIMaIONPEEeNIIONIMH HOHAMH.

2) IPOTHBOHOHAMH.

3) ancopOLIMOHHBIMU HOHAMHU.

4) cBOOOTHHIMYM HOHAMH.

7. KaxoBa CTpyKTypa MHIIEIUTBI KOJUIOMIHOTO pacTBOpa, 00pa30BaHHOTO JOOABICHHEM 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. MosekynsapHO-KHHETHYECKUE CBOMCTBA UCIEPCHBIX CHCTEM 00YCIIOBIICHBI:
1) XaOTH9IeCKNM ABI)KEHHEM YaCTHII.

2) 3aTyxXaloIuM BO BPEMEHH JABMKCHHUEM.

3) cTporo ynopsiiOYHbIM JBH)KEHHEM YacTHUIL.

4) paBHOYCKOPEHHBIM JIBIDKCHUEM.

9. Ecnu moniepeyHsIi pa3Mep 4acTHIl AUCTIEPCHOH (ha3bl MEHbIIIE JUTHHBI BOJIHBI CBETa, TO HAOIIOAAeTCS:
1) paccesHue cBeTta.

2) mpenoMIICHHE CBETa.

VII: 18.03.01 20 XumTexnomorus IIpl 3aou_2020.plz.xml cTp. 9

3) oTpaxkeHue CBETA.

4) IpoX0oKIAEHHUE CBETa

10. SIBneHue nepemMelieHus AUCIIEPCHOM cpeibl uepe3 HEMOABUKHYIO TOPUCTYIO IIepe-TOpoAKY MO/ IeHCTBIEM BHEIIHETO
9JIEKTPUUYECKOTO MOJISI Ha3bIBACTCS:

1) anekTpoocMocoMm.

2) yIbTPaMHUKPOCKOTIHEH.

3) HedenomeTpueH.

4) TypOuauMeTpHeH.




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

ABTOPEBI, COCTaBHTEIH 3arnaBue bubnnorexa W3maTenpcTBO, TOA, 371. axpec
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.,
JI2.4 | C.C. Boromkmit Kypc xonnouaHoi xumun M.: U3p-Bo "Xumus", 1976 r.,
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKALUOHHO ceTu « AHTepHeT»
31 |Poccuiickas HaydHAs 3IEeKTPOHHAS OUIOIHOTEKA www.elibrary.ru
32 | KubepJlennnka www.cyberleninka.ru
33 |H® HUTY" MUCuC" www.nf.misis.ru
6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust
I1.1 |AntuBupyc Kaspersky Endpoint Security s 6nszneca-Pammpennssiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 [ Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. Tlepeyens NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
U.1 |- Odunuansrsni caiit HoBorpourkoro ¢gummana HUTY "MUCuC" http://nf.misis.ru/
.2 |- DOnexrpornas 6ubmmoreka HUTY "MUCuC" http://elibrary.misis.ru
N.3 |- YauBepcurerckas oubmuoTeka onnaiH http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHauenue
133 VYuebnass  ayauropuss  aus  3aHsaTuil | Kommiekr yueOHON mebenu Ha 56 MecT i 00ydarouiuxcs,
JIEKIIMOHHOTO THIIA, NpPaKTHYCCKUX | |  cTaMOHApHBIA KOMIBIOTEp I IperojaBaTels ¢
3aHATUI BEIXOZIOM B MHTEPHET, MPOEKTOp, 3KpaH HACTCHHBIH, JOCKa
aynmuTtopHas MenoBas, BeO kamepa Logitech, komonkw,
nuneH3uonnsle  mporpammbl - MS  Office, MS  Teams,
arTuBupyc Dr.Web.
134 VYuebnass  ayauropus  gnma  3aHsaTHid | Kommiekt yueOHON MeOenn Ha 40 MecT uis 00yJarouxcs,

JIEKITUOHHOT'O THIIA,
3aHATUI

MPAKTUYCCKUX

1 cranuoHapHBIA KOMIBIOTEp [UIS IIperojaBaTels C
BEIXOZIOM B MHTEPHET, IPOEKTOpP, SKPAaH Ha INTAaTHBE, AOCKa
aynutopHas MenoBas, BeO Kamepa Logitech, kononku,
nuneH3nonnsle  mporpammbl - MS - Office, MS  Teams,
artuBupyc 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

JIy1s yenenrHoro OCBOCHHUS JUCIUIDIMHBI ¥ IOHUMaHUS TEOPETHIECKOT0 MaTepralia CTyIeHTOM HeOOXO0ANMEI 3HAHHS, ITOTyYCHHBIE
B BBICIIIEH IIIKOJIE TI0 MaTeMaTHKe, pusuke, oOmiel 1 HeOpraHUIeCKoi XUMHUH, HHPOPMaTHKe, (GU3NUECKON XUMHHU, TEOPUH

BepOﬂTHOCTeﬁ U MaTeMaTH4YECKOU CTAaTUCTHUKE, SKOJIOTHUH.

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 JJeHb UICTOUHMUKOB MEPUOJMYECKOHN MEeYaTH BEAYIIUX B OTPACIHU KyPHAJIOB, TAKUX
kak «Kokc n Xumusi», «barkupckuit HeTeXuMUIecKuit xypHam, «Ctaiby, «Yroab», «Becthuk MI'TYy».  Ilpu Hannuuy,
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 anre3un Wa prytu K crekiy nipu 293 K, ecnu usBecten kpaeBoit yroiu = 130 0. IloBepxHOCTHOE
HaTsDKeHue pTyTH y = 475 M/Ix/ M 2. Haitnure xkoaddunment pacrexanus f pTyTH 1o TOBEPXHOCTH CTEKIIA.
Pemenne. Berpaxenue Juist paboTsl aJre3un 4epe3 KpaeBoi yroi gaercs ypaBHerueM Jrompe - FOHra:

Wa= yx - (1 + cosu) =

= 475 (1 + cos 130 0) = 475 (1 - 0.64) = 171 mIK/m 2.




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

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

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

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

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

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

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

HaXOJIM 3JIEKTPO(POPETHIECKYIO CKOPOCTH:

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

T7ie V — CKOPOCTb TEUCHHUS

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

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

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




