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1. HEJIX OCBOEHUA

1.1 | ITpu n3yuenun aucuuiuinasl ' KoutonaHas XuMust "' paccMaTPHBAIOTCS OCHOBBI (PH3MKO-XUMHYIECKHUX ITPOIIECCOB,
IIPOTEKAIOIIUX B CUCTEMAX C BEICOKOPA3BUTOI Mexda3Hol rpaHuLel pasaena. CoBpeMeHHbIE TEXHOIOTHH Oy YEeHUs]
MHOTUX MaTEpPHaloB, B TOM YHCIIE OTHEYNOPHBIX U3AENUI U yTIepPOIUCTBIX MAaTEPUATIOB, CBS3aHBI B IEPBYIO OYEPEb C
IIporeccaM, HAYIINMHA Ha TpaHuIax pa3zgena (a3 B Takux cucreMax. I1o3ToMy OCHOBHAS IeNb Kypca CBOJHUTCS K TOMY,
9TOOBI, OCHOBBIBASICH HA CBOMCTBAX MCXOMHBIX BEIIECTB, IPOTHO3UPOBATH BPEMEHHOH X0 IMPOIECCOB B MOJOOHBIX
CHCTEMaX, a TAKKE NPEIBUACTh UX KOHEUHBIH Pe3yJIbTaT. DTO MO3BOJIMT PEIIATh NIaBHYIO 331a4y JII000H TEXHOJIOTHH —
Hay4MThCs 0JIy4aTh KOHEUHYIO IIPOIYKIIMIO C 3apaHee 3alaHHbIMU CBOMCTBAMU C MUHMMAJIbHBIMU MAaTE€pUAIbHBIMU 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 | Xumuyeckas TEXHOJOTHUS TOILUIMBA U YIVIEPOAHBIX MATEPUAIIOB

2.2.2 | DKOHOMHKA

2.2.3 | JomoiHUTEIbHbIE TIaBEl (PU3UIECKON XHMHUH

2.2.4 | KypcoBas HaydHO-HCCIIeJOBaTENbCKast paboTa

2.2.5 |IloaroroBka K Impomuemype 3aIlinThI 1 3aliTa BEITYCKHOH KBaTH()UKAIHMOHHON paboTHI

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

IIK-1: Cnioco0en NpoBOANTL AHAJIU3 ChIPbS, MATEPHAJIOB H FOTOBON MPOAYKIHH XHMHY€CKOT0 MIPOU3BOACTBA,
OCYIIECTBJIATH OLEHKY Pe3yJIbTATOB AHAJIM34, HCI0JIb3YS HOPMATHBHBIC JOKYMEHTBI 10 KAa4eCTBY, CTAHAAPTH3AIMHA H
cepTu(UKALNY NPOIYKTOB M M3eTUMH

3HaTh:

ITK-1-31 MeToaB!I pa3pyIlIeHus UCTIEPCHBIX CUCTEM B HeTenepepaboTKe U KOKCOXUMHH

OIIK-5: Cnoco6eH ocyniecTBISTh IKCIIEPMMEHTAIbHbIE HCCJIEAOBAHUSA M UCTILITAHUA 110 321aHHOI MeToAuKe, IPOBOIUTH
HA0JII0/IeHUsI U U3MePEHUsI C Y4eTOM TPeOOBAHMIT TEXHUKH 0€30MaCHOCTH, 00padaThIBaTh U HHTEPNPETUPOBATH
IKCIIEPUMEHTAIbHbIE JaHHbIE, TPUMEHATH 3HAHNE YKOHOMHYECKUX, OPTraHU3AIMOHHBIX H YIPABJIeHYECKUX BOIPOCOB,
TaKHX KaK: yIpaBJeHHe MPOeKTAMH, PUCKAMHU 1 M3MeHeHHSIMH

3HaTh:

OIIK-5-31 3Hath
OCHOBHBIC MOJICKYJIIPHO-KUHETHYECKHUE, ONITHUSCKIE, IIOBEPXHOCTHBIC SIBIICHHSI, HA0JTIOIaeMBbIC B TUCTICPCHBIX CHCTEMax

IIK-1: Cnioco0eH MpoBOAUTH AHAJIM3 CHIPbS, MATEPHAJIOB U FOTOBO MPOAYKIMH XHMHYECKOT0 MPOU3BO/ICTBA,
OCYLIECTBJIAITH OI[EHKY Pe3yJbTATOB aHAJIN3A, HCMO0JIb3Ysl HOPMATUBHBIE IOKYMEHTHI 10 KA4eCTBY, CTAHAAPTH3AINH U
cepTuuKAINU NPOTYKTOB M U3J1ETUI

Ymerb:

TIK-1-V1 ymets
UCHTU(UIIIPOBATH AUCTIEPCHEBIE CUCTEMBI B HepTernepepaboTke U KOKCOXUMHHU

OIIK-5: CnocodeH ocylecTBIAThH IKCIIEPUMEHTAIbLHbIE HCCIeJ0BAHMS 1 HCNLITAHMSA 0 32JaHHOI MeToUKe, TPOBOAUTH
Ha0JII0/IeHUsI ¥ N3MePeHMsI C y4eTOM TPeGOBaHH TeXHHKH §€3011acHOCTH, 00padaThIBaThL H HHTEPNPETHPOBATH
JKCIEePHMEHTAJIbHbIE JaHHbIE, TIPHMEHATh 3HAHHE YKOHOMHYECKHX, OPTaHU3AIMOHHBIX H YIPABJIeHYECKHX BOMPOCOB,
TaKHX KaK: yIpaBJeHHe MPOeKTAMH, PUCKAMHU H M3MeHeHHSIMH

Ymern:

OIIK-5-Y1 ymets
MIPUMEHSATH OCHOBHBIEC 0a30BBIE MOHATHS M 3aKOHBI IIOBEPXHOCTHBIX SBIICHUHN U JUCIIEPCHBIX CUCTEM JUIS TIPOBEICHUS
9KCIIEPUMEHTOB C HUMHU

IIK-1: CniocodeH NPOBOAUTH AaHAJIN3 CHIPbsI, MATEPUAJIOB H TOTOBOIi MPOAYKIUH XMMHUYECKOT0 MPOU3BOICTBA,
OCYIIECTBJISITH OLIEHKY Pe3yJIbTATOB aHAJIM3A, HCIOJIb3Ys HOPMATHBHbIE TOKYMEHTBI 10 Ka4eCTBY, CTAHIAPTU3AINHA 1
cepTHUKAINA MPOIYKTOB W H3IeTHit

Baaaernb:

T1IK-1-B1 Brmagetsb
HaBBIKAMH KOJIMYCCTBEHHOM OIICHKHU JTUCIIEPCHOM CUCTEMBI B He(TerepepadoTKe U KOKCOXHUMUHU




OIIK-5: CnocoGeH ocyniecTBISTh IKCIIEPMMEHTAIbHbIE HCCJIEOBAHUA M UCTILITAHUA 110 32JaHHOI MeToAuKe, IPOBOUTH
HAOJII0/ICHUS M H3MePEeHHs ¢ Y4eTOM TPeGOBaHMii TeXHHKHU 0€30NMAaCHOCTH, 00padaThIBATh H HHTEPIPETHPOBATH
IKCIIEPUMEHTAJIbHbIE TaHHbIE, IPUMEHATH 3HAHHE YIKOHOMHUYECKUX, OPraHU3alHOHHBIX U YIPaBJeHYeCKUX BOMPOCOB,
TaKHMX KaK: yIpaBjieHHe MPOeKTAMU, PUCKAMH M N3MEeHEeHUsIMH

Baagers:

OIIK-5-B1 Binagers
MPaKTUIECKAMH HABBIKAMH TPOBEICHUSI SKCIIEPUMEHTOB JIJISI HCCIICIOBAHHS TTOBEPXHOCTHBIX SIBIICHHI U TUCTIEPCHBIX CUCTEM

4. CTPYKTYPA U COOEPKAHUE

Kox
3aHATHSA

HaumeHoBaHMe pa3iesioB U
TeM /BHJ 3aHATHS/

Cemectp
/ Kype

Yacos

DopmupyeMblie
HHIMKATOPHI
KOMIIeTeHIIH i

Jluteparypa
H I
pecypcbl

Ilpumeuyanne

KM

Boinmoan
sieMble
padoTsI

Pa3nen 1. O6masn
XapaKTepUCTHKA
JUCHHMIINHBI

1.1

MecTo BBICOKOAMCIIEPCHBIX
CHCTEM U MaTEpHAJIOB B
o01melt cucreme
COBpPEMEHHBIX MaTepHajIoB B
MIPOMBIIIJICHHOCTH, TIPUPO/IE,
onITy /Jlex/

I1K-1-31 OIIK-
5-31

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
013233

1.2

Nel Mecto
BBICOKOJIUCTICPCHBIX CHCTEM
Y MaTepUaJIOB B 0011t
CHCTEME COBPEMEHHBIX
MaTepuasoB B
MPOMBIILICHHOCTH, IPUPO/IE,
onITy /TIp/

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

JI1.1J12.1
2.2
013233

P8

13

Nel

TexHnka 6e30macHO paboTHI
B 1aboparopun (GpU3ndecKoit
Y KOJUIOUJTHOH XMMHUH,
3HAKOMCTBO ¢ 000pyJOBaHHE
u npubopamu /J1a6/

OIIK-5-Y1
OIIK-5-B1

J1.2
JI1.3J12.1
J12.2J12.3
013233

P1

1.4

Krnaccupukanus mo
arperaTHOMY COCTOSTHHIO, 0
pasmepam 4acTuIf
JTUCTIEPCHOM (ha3bl, IO
MHTECHCUBHOCTH
B3aMMOJEUCTBUS JUCTIEPCHOU
Cpenbl ¥ qUcIepcHOi (asbl.
Crioco05! momy4eHus
JUCTIEPCHBIX
cucreM.Kitaccnouxanus
JTUCTIEPCHBIX cucTeM. /JIex/

IK-1-31 OIIK-
5-31

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

1.5

Nel

Knaccugukanus mo
arperaTHoMy COCTOSIHHMIO, MO
pa3Mepam JacTHI
JUCTIEpPCHOM (ha3bl, IO
UHTEHCUBHOCTU
B3aMMOECHCTBUS JUCTIEPCHON
Cpenbl ¥ JUCIEPCHOH (hasbl.
Crioco0bl monyyeHus
JCTIEPCHBIX
cucrem.Kimaccnguxarnms
qucrnepcHsix cucreM. /IIp/

[K-1-31 IIK-1-
B1 OIIK-5-31

JI1.1J11.2
JI1.3J12.1
J12.2J12.4
010233

P8

1.6

3HayeHue HayKH O
JIMCIIEPCHOM COCTOSIHHH
BELIECTBA JJIsI XUMHUUYECKOM
TEXHOJIOTHH, IPOU3BOJICTBO
OTHEYIIOPOB, IIepepadoTKN
YTJIEPOIUCTHIX

Mmarepuainos /Cp/

I1K-1-31 OIIK-
5-31

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




Paznen 2. TepmoagnHaMuKka
NMOBEPXHOCTHBIX SIBJICHUI

2.1 JIBa BaxkHEHIINX crIoco0a IIK-1-31 OIIK- JI1.1 J11.2
ONKCaHUS IOBEPXHOCTHOTO 5-31 JI1.3J12.1
cnos. TepmoauHamMuka 2.2
MMOBEPXHOCTHOTO CJIOS. 213253
IToBepxHOCTHAS SHEPTHS,

MMOBEPXHOCTHOE HATSDKEHHE,
METO/IbI €T0 ONpPEICICHHUS,
MexdazHoe

HaTsDKeHue. /Jlex/

2.2 Ne2 MK-1-31 TIK-1- | JI1.1 JI1.2 P9
Pacuer ocHOBHBIX B1 OIIK-5-31 JI1.3712.4
XapaKTePUCTUK 213253
noBepXHOCTHOTO cios /TIp/

2.3 OCHOBHBIE COOTHOIIICHUS ITK-1-31 OIIK- JI1.1 J11.2
rpoLecca cMaynuBaHus, 5-31 JI1.3J12.1
KOTe3usi, a/iIre3usi, pacueT J2.2
aAre3uu Mo KpacBoMy yIiLy 012233
CMauMBaHHA U BETMYUHAM
MOBEPXHOCTHOTO HATSKCHUSI.
dnoTtanus, NpUEMBbI
YIpaBJICHHUS IPOLECCOM
¢noraruu. IloBepxHOCTHO-

AKTHBHBIC BEIIECTBA, HX
3HAYCHUS B TEXHOJIOTHH, B
O5ITy, B ipupoze. /JIex/

2.4 Ne3 MK-1-31 TIK-1- | JI1.1 JI1.2 P10
CmauuBaHusi, KOre3us, B1 OIIK-5-31 JI1.3J12.4
aaresusi. YpaBHEHUE 2102233
I'u66ca /Mlp/

2.5 CamocTodATenbHOe U3yueHne TIK-1-31 TIK-1- | JI1.1 JI1.2
yuebHoro matepuaia B LMS B1 OIIK-5-31 JI1.3J12.2
Canvas: [loBepxHOCTHas 23
SHEpPrusi, IOBEPXHOCTHOE 0102233
HaTsDKEHHE, METOBI €T0
oIpezeNeHus, Mex(pa3Hoe
HaTsprenue /Cp/

2.6 Ne2 OIIK-5-VY1 JI1.2J12.1 P2
CeauMeHTaMOHHO- OIIK-5-B1 J2.3 7124
nmuddy3noHHOE paBHOBECHE. 212233
Ocwmoc. /J1ad/

2.7 Ne3 OIIK-5-Y1 JI1.3J12.2 P3
Kanunnsipusie siBnenus. OIIK-5-B1 JI2.3
MeTobI OLIEHKH 215253
MOBEPXHOCTHOW HEPTUU
TBepABIX Ten. /JIab/

Pa3gen 3. AncopOunoHHbIe
H KaWLUISIPHbIE SABJICHUS

3.1 Omnpenenenue aacopOLUu KaK IMK-1-31 OIIK- | JI1.1JI1.2
MMOBEPXHOCTHOTO SIBJICHHSI. 5-31 JI1.3J12.1
du3ndeckas 1 XUMHUIeCKast JI2.3J12.4
aacopOIys, UX MPU3HAKH. 213233
Teopust MOHOMOJIEKYJIIPHOI
ancop6Oumu Jlenrmropa,

M30TepMa aICOPOIINU
Jlenrmropa, BbIBOJI, aHAIU3,
pUMEHEHHUE. Y paBHCHUE
BOT, ananu3 u npuMeHeHue
ypaBHeHus. /JIex/

3.2 Ned4 M30TepMsl TIK-1-31 TIK-1- | JI1.1 JI1.2 P11
azacop6umu /TIp/ B1 OIIK-5-31 JI1.3

01030233




33 Ne4 OIIK-5-Y1 JIL.1J11.2 P4
MounekynsipHbie OIIK-5-B1 JI1.3J12.1
B3aUMOJICHCTBHS U 0COOBIC JI2.2J12.4
CBOICTBA MMOBEPXHOCTH 212233
paszena ¢a3. /J1ab/

34 CaMocTosATeNbHOE U3YUeHUE [IK-1-31 OIIK- | JI1.1JI1.2
y4eOHoro Matepuaia B LMS 5-31 JI1.3J12.1
Canvas: AncopOuus Ha 212233
TBEPAOH OBEPXHOCTH.

VYpasuenue ['enpu /Cp/

35 CamocTosaTenbHOe U3yueHHe [IK-1-31 OIIK- | JI1.1JI1.2
yaebHOro Marepnaia B LMS 5-31 JI1.3J12.1
Canvas: uddysus B J2.212.4
YABTPAMHUKPOT€TEPOreHHBIX 213253
cUcTeMax, ee CBS3b C
OpOYHOBCKUM JIBUKEHUEM.
3axonsl Auddyzun.

VYpaeaenue DiiHmTeiHa /Cp/

3.6 Kanunnsipras konzneHcarus. [IK-1-31 OIIK- | JI1.1JI1.2
AncopOrmust: a) 5-31 JI1.3J12.2
HEDJIEKTPOJIHUTOB; 0) HOHOB. 2.4
[Mpuniun I1.A. Pebunpepa, 215253
€ro npuMeHeHue. Y paBHeHHE
Jlammnaca /Jlex/

3.7 Ne5 MK-1-31 TIK-1- | JI1.1 J11.2 P12
Kanunnsiprast koHneHcarus. B1 OIIK-5-31 JI1.3J12.1
VYpasuenue Jlammaca /TIp/ J2.2J12.4

313233
Pa3nen 4.
DIeKTPOKHHETHYECKHE
SIBJICHUS

4.1 MexaHH3MBI 00pa30BaHUs U ITK-1-31 OIIK- JI1.1 J11.2
CTpOEHHUE JBOMHOTO 5-31 JI1.3J12.1
AIEKTPUYECKOTO CIIOS; J2.2
AIIEKTPOKUHETHYECKUE 213253
siBIIeHUS. J{3eTa-nmoTeHuann.

Onextpodopes,
ANIEKTPOOCMOC, TTOTCHIIAAI
TEYCHHUsI, TOTCHITAIT
ocenanus. [Ipaktnyeckoe
UCIIONIb30BaHUE
INMEKTPOKUHETUICCKUX
SIBIICHUH. 00pa30BaHue U
cTpoenue mutest. /Jlek/

4.2 Ne6 IK-1-31 OIIK- | JI1.1J11.2 P13
Dnextpodopes, 5-31 JI1.3712.4
3JIEKTPOOCMOC, A3eTa - 2132053
norenuuan /IIp/

Paznea 5. YceroiiunBocTh H
KOATYJISIAS TUCTEPCHBIX
CUCTEM

5.1 CB0O0OOTHOTUCTIEPCHBIE [TK-1-31 OIIK- JI1.1 J11.2
CHUCTEMBI, OCHOBHbIE 5-31 JI1.3J12.1
xapakTepucTuku. Juddysusa 2.2
B YJIbTPaMUKPOI€TEPOTreHHbIX 0109233

CHCTEMaX, €€ CBI3b C
OpOYHOBCKUM JIBUKEHUEM.
CenuMeHTaIys,
CEeIUMEHTAIOHHBIN aHAIIH3.
DNEeKTPOIUTHAS KOATYIISLIHUS.
KuHeTHka Koaryssiiuu;
OBICTpas U MeJUICHHAS
koaryssiust. Ctabunmuzanus
KOJUIOUIHBIX cucteM. /JIex/




5.2 Ne7CennmenTanus, 2 TIK-1-31 IIK-1- JI1.1 J11.2 P14
CeIUMEHTAI[MOHHBIN aHAJIN3. B1 OIIK-5-31 JI1.3J12.2
DNeKTpOIUTHAS J2.4
koaryssiiust /TIp/ 21522353
5.3 No5 2 OIIK-5-V1 JI1.2J12.1 P5
CtpoeHue U CBOHCTBA OIIK-5-B1 2.4
MIOBEPXHOCTHBIX CJIOEB Ha 2102233
rpanwuie pasaena das
"Xugxocts — 'a3". /J1ab/
5.4 Ne6 4 OIIK-5-V1 J1.2 P6
CoBpeMeHHasi MOJIEIb OIIK-5-B1 2132 33
cTpoeHust Muteutsl /J1ab/
5.5 CamocTodATenbHOe U3yueHne 4 OIIK-5-Y1 JIT.1JI1.2
ydebHoro Matepuaia B LMS OIIK-5-B1 JI1.3J12.1
Canvas: CBeropaccesiHie — 2.4
OCHOBHOI ONTHYECKHAN 21932 323
MPU3HAK KOJUTOUIHBIX
cucteM. 3aKOHOMEPHOCTH
CBETOpAacCCesIHUs. Y paBHEHHE
Penes, ero amanmu3s. OnTu-
€CKHE CBOMCTBA KOJIJIOUIHBIX
pactBopoB. /Cp/
Paznen 6. Cucremsl ¢
JKMIKOI M ra3000pa3Hoi
JUCIIEPCHOHHOII cpenoii
6.1 [lens1, mony4enue u 2 [IK-1-31 OIIK- | JI1.1JI1.2
paspylieHue neH. 5-31 JI1.3J12.1
[TenooGpa3oBarenu u 2.4
nenoracutenn. OCHOBEI 2152253
TEOPHH JCHCTBHS
IICHOTaCUTENICH 1
neHooOpazoBaTeneii.
CoiicTBa as3po3oseil.
Adp0307b B IPUPOE, B
MPOMBITIIJICHHOCTH, OBITY.
Paspymienue aspo3onei.
KoinoniHo-XxMMHYECKHE
OCHOBBI OXpaHbI MPUPOTHON
cpensl. /Jlex/
6.2 Ne8 2 TIK-1-31 TIK-1- | JI1.1 JI1.2 KM1 P15
CycneH3uu, YMyJIbCUH, TICHBI, B1 OIIK-5-31 J1.3
a’po30JIH 213253
Konrponbnas padora /Tlp/
6.3 No7 2 OIIK-5-V1 JI1.2J12.1 P7
AncopOIHOHHBIE SBJICHUS B OIIK-5-B1 J12.2J12.4
KOJJTOUTHBIX 21932 33
cucremax. /JIab/
6.4 CamocTodTenbHOe U3yueHHe 4 [TK-1-31 OIIK- JI1.1 JI1.2
yuebHoro Matepuaia B LMS 5-31 JI1.3J12.1
Canvas: 3agaun peoJIoTHH. J12.2 J12.3
BsskocTth 21932 323
HECTPYKTYPHPOBAHHBIX
JKUJIKOCTEU. Y paBHEHHUE
HeroToHa, ypaBHEHUE
DiiHmTeiHa, ux anamms. /Cp/
6.5 3auer /3auéTCOn/ 36 TIK-1-31 TIK-1- KM2
V1IIK-1-B1

OIIK-5-31




