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1. HEJIX OCBOEHUS JUCIUITJINHBI

1.1

HGHBIO JUCHUIUINHBI ABJIACTCA NPUBUTUEC CTYACHTAM HWHXXCHEPHOTO IMOAXO0/JIa K OpraHn3aln, OIITUMHU3alun U
I/IHTCHCI/I(bI/IKaLlI/II/I XUMHUKO-TEXHOJIOTUYECKUX IPOLECCOB HA OCHOBE MAaTEMATUYECCKUX MOﬂEHCﬁ.OCHOBHa}I 3aza4dya
JUCHUIIJIMHBI 3aKJIH0YACTCA B HpI/IO6p€T€HI/II/I CTYACHTaMH KOMILICKCa 3HAaHUH 0 XUMHUYECKUX mnmpoueccax u
3aKOHOMCPHOCTAX UX IMPOTEKAaHWA, O OCHOBHBIX NMPUHIHNIIAX CHHTE3a W aHAJIN3a XUMUKO-TEXHOJIOTMYCCKUX CUCTEM U
OTACIBHBIX €€ DJICMCHTOB 1 IIOACHCTCM.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazoen) OOIT: b1.0

2.1

TpeGoBaHus K NpeABapUTeIbHOH IOATOTOBKE 00y4aI0IIerocs:

2.1.1

DOHU3UKO-XUMUYSCKUE METOAbI aHAJInU3a

2.1.2

AHaMTHYECKas XUMUS

2.13

Marematudeckoe MOACIUPOBAHUEC XUMHUKO-TCXHOJIOI'MYECKUX IIPOLIECCOB

2.2

JIMCHMIUINHBI M IPAKTHKH, ISl KOTOPbIX 0CBOEHHE JAHHOU TUCHHMILTHHDBI (MOYJIs1) HEOOXOIUMO KAK
npeanecTByLIee:

221

IoaroroBka K MpoILeaype 3aIlIUThI U MPOILEAypa 3aIlUThI BBITYCKHOH KBATU(HUKAIMOHHOW pabOThI

222

KOMHL}OTCPHHC TEXHOJIOI'MHU B XUMHUYECKUX NPOU3BOACTBAX

3. KOMIIETEHIIMN OBYYAIOIIETOCSH, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCHUTIINHBI

MOOYJIsI)
OIIK-1.1: Baageer aJirOpuTMOM OCHOBHBIX (PU3HKO-XMMHYECKUX, MATEMATHYECKUX M HHBIX €CTECTBEHHOHAYYHBIX METO/10B
HCcJIeI0BaAHUI
3HaTh:
YMeTh:
Baapersn:

OIIK-1.2: YMeeT HHTepNPEeTHPOBATH Pe3yJbTAThI (PU3HKO-XUMHYECKHX, MATeMaTHYeCKUX U HHbIX eCTeCTBEHHOHAYYHbIX
HCC/ICI0BAHUI NPH pellleHHU NpodeccHOHAIbHBIX 32124

3HaTh:

Ymernb:

Baaners:

OIIK-1.3: 3naeT OCHOBHBIC MaTeMaTHYeCKHe, (PU3NYECKHUe, (PU3MKO-XUMHYECKHe MEeTO/bI /15 pelleHus 3a1a4
npodecCHOHAJILHOM JeATeJIbHOCTH

3HaTh:

YMmerb:

Baaners:

B pe3yjibTaTe 0OCBOCHUA TUCHUIIJINHBI oﬁyqaloumﬁcﬂ JOJIKECH

3.1 |3nars:

3.1.1|- OCHOBBI TEOpPHH MPOIIECCOB B XUMUIECKUX PEAKTOpaX, METOIOJIOTHIO CHCTEMHOT0 aHaJIK3a B MPOIeccaX XUMUIESCKUX
MIPEBPAIICHHI U SIBICHUN MIEPEHOCA HA BCEX MACHITAOHBIX YPOBHSX; METOAMKY BHIOOpA PEaKTOpa M pacyera mpoiecca B
HEM;

3.1.2 | - oCHOBHBIC MIPUHIIKIIBI OPTAHU3AUH POLECCOB XUMHUYCCKOM TEXHOJIOTMH HEPTEXUMHUU 1 OUOTEXHOIOTHH; METOBI
OIICHKH 3P PEKTUBHOCTH ITUX MPOU3BOJCTB U UX BO3JCHCTBHUS Ha OKPY)KAIOIIYIO CPEY.

3.1.3

3.2 | YMeTh:

3.2.1 |- ompenensite XapakTep ABHKCHHS KUAJAKOCTEH U ra30B; OCHOBHBIC XapaKTEPUCTHKYA XUMUICCKUX MPOIIECCOB, MPOLIECCOB
TEIUIO- U MacCoIepeaut; pacCUYMTHIBATH MIapaMeTPhl  BRIOUPATh anmapaTypy st KOHKPETHOTO XHMHKO-
TEXHOJIOTUYECKOTO MPOIIecca;

3.2.2 | -IpOM3BOIUTH BBIOOp ammapaTa M PacCUUTHIBATH TEXHOJOTHYECKUE MMapaMeTphl IpoIiecca ¢ yIeTOM peaTn3aliu
3amad dHEPro- U PecypcocOepekeHus;

3.2.3 | -OIICHUBATh TEXHOJOTHYECKYIO 1 SKOHOMHUYECKYIO () (HEKTUBHOCTD, YKOJOTHUYECKYIO 0€30IMacHOCTh MPOU3BOJICTRA,
BEIOpaTh HanOoJIee PAMOHAIBEHYIO CXEMY MTPON3BOJICTBA 3aJAHHOTO MPOIYKTA.

3.3 | Banagers:
3.3.1|- MeTonamu OTpeeICHUs] ONTHMAIBHBIX H PAMOHANBHBIX TEXHOJIOTHUECKUX PEXUMOB pabOThI 000pYyI0BaHYIS,
3.3.2 | - MeTOIaMU aHAJIN3a M pacyeTa MpPOILeCCOB B MPOMBINUICHHBIX alaparax, BbIoopa HX KOHCTPYKIIMH, OTIPEICICHUE

TCXHOJIOTHYECKUX ¥ SKOHOMHYCCKHUX TTOKa3aTeIICH pa6OTBI armnaparoB;
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- MEeTOJlaMH aHaIu3a dPEKTUBHOCTH (PYHKIIMOHUPOBAHUS XHMHUYCCKHUX, HEPTEXMMUIECKUX U OHOXUMHYIECKUX

MIPOU3BO/JICTB.

4. CTPYKTYPA U COAEPXKAHUE JUCHUIIJINHBI (MOAYJIS)

Kon

SAHATHSA

HaumeHoBaHue pa3esioB U TeM /BU]
3aHATHSA/

Cemectp /
Kype

Yacos

Komneren-
UK

Jluteparypa

Hutpe
PaKT.

IIpumeyanue

Paznen 1. JIeKuMOHHBIE 3aHATHS

1.1

BBEJIEHUE. Llenu u 3agauun
JUCLUILINHBL, B3aUMOCBSA3b C JPYTUMU
JTUCLUIUIMHAMH, OCHOBHBIE ATaIlb

coJiepKaHne TUCIUIUTHHBL, JINTepaTypa.
/JIex/

Pa3BUTUA HH)KeHepHOﬁ XNMHUH KaK HaYKH,

OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J11.2
JI1.6 JI11.4
€|

1.2

OO6mue nonoxenus. [ToHsTHE 0 XUMHKO-
TEXHOJIOTHYECKOM TIpoliecce,
nepapxudecKast OpraHn3aIys B
XMMHUYECKOM IIPOU3BOJCTBE,
KJIacCU(UKAIMA XUMUICCKUX PeaKuii,
JIeKAMIMX B OCHOBE MPOMBIIIJICHHBIX
MIPOLIECCOB, CTEXUOMETPUS PEAKLUN U
MaTepUalIbHBIC PACUCTHI,
TEXHOJIOTHYECKHE KPUTESPUU

3¢ (HEKTUBHOCTH XUMHUKO -
TEXHOJIOTHYECKHX Tporeccos /JIex/

OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J11.2
JI1.6
JI1.4J12.2J13.
3
€]

1.3

TepMonuHAMUUECKHE pacyeThl
XMMHYECKHX IPOIIECCOB, pacueT
TETIOBBIX AP (PEeKTOB XUMHIECKIX

TENJIO0T CrOpaHus ¥ 00pa30BaHuUs, pacueT
TETIOBBIX AP (PEKTOB I pearbHBIX
IIPOLIECCOB, TEPMOJUHAMUYECKAS
BEPOSITHOCTH IIPOTEKAHUSI XUMHUECKHUX
MIPOLIECCOB, IMIUPHUECKHE METOABI
pacueTa SHTPOIUH, XUMUUECKOE
paBHOBeCUE, PacyeT paBHOBECUS 110
TEepMOANHAMUYECKHM JaHHBIM,
3aBHCUMOCTb KOHCTAHTBI PABHOBECHS OT
TeMIIEpaTypbl, SKCIIEPUMEHTAIBHOE
oIpesielIeHHe PaBHOBECHOT'O COCTaBa
PEaKIOHHONH MacChl U KOHCTAHTBI
paBHOBECHs], PacyeT PaBHOBECHOIO

KOHCTaHTE PaBHOBECHSI, 3aKOHBI
CMelIeHns paBHOBecus. /JIek/

peaxuuii, SMIUPUYECKUE METOJIbl pacyera

cOCTaBa MIPOCTBIX U CIOXKHBIX PeaKLUil 10

J1.1
JI1.2J12.2J13.
3

1.4

KuHeTnka roMOT€HHBIX XHMHUIECKIX
peaknuii , CKOpoCTh TOMOTCHHBIX
XMMHUYECKHX PEaKIUi , IPOTEKAIOLIUX C
N3MEHEHHEM U 0e3 M3MEeHEeHUs 00beMa
PEaKIOHHON MaccChl, 3aBUCUMOCTh
CKOPOCTH XHMHUYECKHX PEAKIUi OT

TEMIICPATYpPhI, HCCIICAOBAHNC KHHCTUKH
TOMOI'CHHBIX XUMHUYCCKHNX peaKHI/Iﬁ B

00BEMOM pPEaKLOHHON MacChl, YaCTHBIC
METO/Ibl aHAJTN3a KHHETHYECKUX
ypaBHEHHi, 0COOEHHOCTH UCCIIeIOBaHUS
TOMOTCHHBIX KaTaJUTHYECKHX
mporeccos. /JIex/

KOHICHTpAIWU pearupyromux BEIIECTB U

pPEaKTOpax ¢ MOCTOSHHBIM U IIEPEMEHHBIM

J1.1
JI1.2J12.2J13.
3J13.2
€|




1.5

KuneTHka reTeporeHHO-KaTalIuTHUeCKUX
IIPOLIECCOB, OCHOBHBIE CTA/IUH U
KWHETHYECKHE 0COOCHHOCTH (BHEIITHE-
nuddy3nonHas 061acTs,
BHYTpuIu(Py3rnoHHas o0nacTb, 001aCTh
azicopOIym, KHHETHIEeCKas 00J1acTb),
HCCIIEJOBaHNE KMHETHKH TeTepOreHHO-
KaTaJINTHYECKUX TPOLIECCOB B

I depeHINATBHBIX 1 HHTET PAIbHBIX
peakTopax, onpeaeIcHIe
IUMUTHpYOIUX ctaauii. /JIex/

OIIK-1.1
OIIK-1.2

J1.1
JI1.2J12.2

1.6

KuHeTrka TOHOXMMHYECKUX MTPOLIECCOB,
OCHOBHBIE MOJICTTH TOIIOXUMHYIECKUX
TIPOIIECCOB U OCOOCHHOCTH HX
MPOTEKaHMs, MEXaHU3M U CKOPOCTh
MIPOLIECCOB B3aUMOJACHCTBUSI Ta3a
(>KUIIKOCTH) C YacTHIaMHU c(hepruIecKoit
(hOpMBI U TOCTOSIHHBIX Pa3MepOB
(muddy3us BemecTa uepes
MOTPaHUYHYIO JAMUHAPHYIO IJICHKY,
muddy3us BemecTBa uepe3 Cioi
MPOJYKTA, XUMHYECKast peaKiis Ha
MMOBEPXHOCTH TBEPIOTO TeJa), MCXaHU3M
U CKOPOCTh B3aUMO/ICHCTBUS ra3a
(PKUIIKOCTH) C YacTHIIaMHU c(hepruIecKoit
(OpMBI U NIEpEeMEHHBIX pa3MepoB
(muddy3us BeniecTa yepes
MOTPAHUYHYIO JIAMUHAPHYIO IICHKY,
XMMHYECKasl PEaKIysi Ha TOBEPXHOCTH
TBEPAOTO TeJa), METOIbI ONPEICIICHHS
JUMUTHPYIOMINX CTAANI
TOIIOXUMHYECKUX TpoIieccoB. /JIek/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.2J13.
3

1.7

OO611Ke NOJI0KEHUS, TIOHATHE O
XMMHUYECKHX PEAKTOPaX, KIACCH(PHUKALHSI
XMMHUYECKHX PEAKTOPOB, IIEPHOIHYECKUE,
HETIPEPBIBHOACHCTBYIOIIHE U
MOJYTIEPUOANICCKUE PEAKTOPBI,
H30TEPMUUYECKHE, aIMabaTHIeCKUe U
MTOJIMTPOITHBIC PEAKTOPBI, PEAKTOPHI
CMeEIIEH s U BeITecHeHus. /JIex/

OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1JI12.1J13.
1

1.8

Pacder M30TepMUYECKUX PEAKTOPOB ISt
MIPOBEICHUS TOMOTEHHBIX XUMHUECKUX
MPOLIECCOB, PEAKTOPHI UICATEHOTO
CMEIICHUS IEPUOANYECKOTO IeUCTBUS,
PEeaKTOpHI HACATBHOTO CMEIICHUS
HETIPEPBIBHOTO JICHCTBUS, PEAKTOPBI
HJICATTbHOTO BHITCCHEHHSI, PEAKTOPBI
HICATFHOTO CMEIICHHS
TIOJIYTIEPUOIUYECKOTO JeHCTBYS,
MOCJIeTOBATEILHOE COSTMHCHIE
PEaKTOPOB BHITECHEHHSI ¥ CMEIICHUS,
MIPOU3BOJIbHAS CUCTEMA HJIEaTTbHBIX
peakTopoB. /JIek/

OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J12.1J13.
1

1.9

OcoOeHHOCTH pacyeTa H30TEPMHUYCCKUX
PEaKTOPOB ISl TPOBE/ICHNUS F€TEPOTreHHO-
KaTaJINTHYECKUX MPOLIECCOB, pacyeT
PEaKTOPOB ¢ HEMOABIKHBIM CIIOEM
KaTalIM3aTopa, pacyeT peakTopoB C
IICEBJOOXKIDKEHHBIM CJIOEM KaTaJIU3aTopa,
arnmaparsl ¢ JBHKYLIUMCS CIIOEM
KaTaIu3aTopa, pacyeT KOHTAKTHBIX
aInmapaToB Ha OCHOBE YIEIbHON
MIPOU3BOAUTEILHOCTH

karanuszaropa. /JIex/

OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J12.1J13.
1




1.10

Pacuer H30TepMHUYECKIX PEaKTOPOB JUIs
IpoBeieHust nporieccoB B cucremax [-K,
K-K(1), anmapatsl KOJIOHHOTO THIIA,
CHCTEMa CMECHUTEIb-CETIapaTop, MOJACIIH
cMmeneHus (a3 B peakTopax
TIOJTYIIEPUOANYIECKOTO IeHCTBYS. /JIek/

OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.2J12.1J13.
1

OCHOBEI pacyera peakTopoB JUIs
MIPOBE/ICHHUSI TOMOXHUMHYECKHX MPOLECCOB
(4aCTHIIBI IMEIOT PABHBIC Pa3MEpBl,
TBEPABIIl MaTePHa JBUKETCS B PEXKUME
U1 IbHOTO BBITECHEHHUS, CMECh YaCTHI]
C Pa3INYHBIMHU, HO HOCTOSIHHBIMU
pa3mepami, TBepaas (haza IBUKETCS B
peXKHUME HICATBHOTO BHITECHEHHS,
TBEPAOE BEIIECTBO COCTOUT M3 YaCTHIL
PaBHBIX M HEM3MEHSIOLINXCS Pa3MepoB U
HaXOJUTCS B PeXKUME HICATBHOTO
CMEIICHNUS, TBEPJOE BEIECTBO
IpeJICTaBIsIeT OO0 CMECh YacTHIL C
PA3ITMYHBIMH, HO IIOCTOSTHHBIMH
pa3mepamu, TBepaas $ha3a HaXOJUTCS B
peXKHMME HICATBHOTO CMELICHHUS,
PEaKTOPHI C MCEBIOOKIKCHHBIM CIIOEM
[P HATMYUH YHOCA ¥ BO3BpATa TBEPIBIX
YaCTHII, pac4eT OCHOBHBIX
TeOMETPUUECKUX Pa3MEPOB PEaKTOPOB
UL IPOBECHHS TOMOXUMHUYECKHX
mporeccos. /JIex/

OIIK-1.2
OIIK-1.3

JI1.1J12.1J13.
1

OCHOBBI pacuera peakTopoB ¢
HeWACAIbHBIM OTOKOM JBHKEHUS
PEaKIOHHOM CpPE/Ibl, UCIIOJIb30BAHHE
sraeeqHON U AU y3HOHHON MoeH A1
pacuera peanbHbIX PEaKTOpOB,
9KCTIEPUMEHTAIBLHOE ONpe/IeTIeHHE
rapameTpoB sueeyHoi u nuddy3noHHOI
Monenu (pyHKIMU pacrpeneTeHust
BpEMEeHH IpeObIBaHMs, OIYUeHUE
nHpopMannu o GyHKIHUIX
pacnpeesieHus] BpeMEHH peObIBaHHS
H/ieabHbIX U peabHbIX PEaK-TOpPOB,
npUMeHeHne QYHKLUN pactpeeIeHus
JUISL pacyeTa CTEIICHU IIPEBPALCHUS
pearcHTOB B pealbHBIX peakTopax. /JIex/

JI1.1J12.1J13.
1

1.13

Pacyer peakTopoB, pabOTaIOIIUX B
Pa3IMYHBIX TEIJIOBBIX PEXUMAX,
IIPOEKTHBIC YPaBHEHUS PEaKTOPOB,
paboTaronyX B HOIUTPOITHOM
anabdaTH4ecKoM M U30TEPMHUIECKOM
peXxumax, ONTUMaNIbHBIN TeMIIepaTypHbIN
PEXUM U CIIOCOOBI €0 OCYIIECTBICHUS B
MIPOMBIIUICHHBIX PEAKTOpax, TEIIoBas
YCTOWYMBOCTh XUMHYECKHX

peakTopos. /JIek/

OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J12.1J13.
1

Pa3nen 2. JlabopaTopHble 3aHATHS

2.1

«HccnenoBanue peakiun
JCTHIPUPOBAHMS STHIIOEH30/1a 1
COCTaBJICHHE MAaTePHAIBHOTO U
YHEPreTUYECKOro OanaHca u pacyeT
peaktopoBy /J1a6/

OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J12.1J13.
3

2.2

«JKCIEepUMEHTAbHOE ONpe/IeICHIE
XMMHYECKOTO PABHOBECHS B TOMOT€HHBIX
CHCTeMaX M TePMOJANHAMUYCCKHUI aHAITU3
XUMHYECKHX MPoIieccoBy /J1ad/

JI1.1J12.1J13.
3

23

«HccrnenoBanne KHHETHKH
TOTIOXUMHYECKUX peakiuit» /J1ab/

OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J12.1J13.
3




2.4 «HcecnenoBaHne KHHETUKH TOMOTEHHBIX 5 6 OIIK-1.1 JI1.1J12.1J13. 4

XUMHYECKHX peakiuii /J1ab/ OIIK-1.2 3 J13.2 J13.1
OIIK-1.3
2.5 «MccnenoBanue KUHETUKY FeTEPOreHHO- 5 6 OIIK-1.1 JI1.1J12.1J13. 0
KaTaJTUTHYeCcKHX mpoueccos" /JIab/ OIIK-1.2 3J13.1
OIIK-1.3
2.6 «Bonmonoaroroska» /J1ad/ 5 8 OIIK-1.1 JI1.2 0
OIIK-1.2 JI1.6J13.3
OIIK-1.3
2.7 /Ox3amen/ 5 36 OIIK-1.1 JI1.1J11.2 0
OIIK-1.2 J1.6J11.4
OIIK-1.3 31
Paznen 3. [IpakTuyeckue 3aHATHSA
3.1 PacueT TeopeTnueckix U MPaKTUYECKUX 5 8 OIIK-1.1 2
PacXomHBIX K03((HUINCHTOB OIIK-1.2 01092

PacyeT TeOpeTHYECKOTO U MPAKTHYECKOTO
MaTepuanbHoro Oananca /I1p/

3.2 TerutoBol OaaHC peakIK U pacyeT 5 8 OIIK-1.1 JI.5JI11.6 2
MOBEpXHOCTH Teruiooomena /I1p/ OIIK-1.2 JI1.4
OIIK-1.3 J1.3712.1
3132
33 TepMoMHAMUYECKHI aHATIN3 OCHOBHON 5 6 OIIK-1.1 JI.5JI11.6 2
peaxumu /I1p/ OIIK-1.2 J1.4
OIIK-1.3 JI1.3712.1
3132
34 Kunernueckue pacyersl. OnpepencHue 5 6 OIIK-1.1 JI1.6 JI1.4 2
mopsiika peakiud, /I1p/ OIIK-1.2 JI1.3J12.1
OIlIK-1.3 2122
35 Pacuer 3Hepruu axTuBanuu 5 4 OIIK-1.1 J1.5J11.6 0
peakuuu. /T1p/ OIIK-1.2 J1.4
OIlIK-1.3 J1.3J12.1
2122
Pa3nen 4. CamocrosiTesibHas padoTa
4.1 CamocrostensHas paboTa OpraHu3yeTcs B 5 48 OIIK-1.1 J1.1 0
BHUJE DPELICHUS 3a/a4 MO CIEeAYIOIUM OIIK-1.2 JI1.3J12.2J13.
TeMaM: OIIK-1.3 1
1. Pacyer TeopeTnueckux u 22
MPAaKTHYCCKUAX PACXOJHBIX
KO3 PUIINECHTOB

2. Pacuer TeopeTndeckoro u
MIPAKTUIECKOTO MaTeprabHOTO OanaHca
3. TeroBo¥ GallaHC peaklUy U pacyer
MTOBEPXHOCTH TEIIIOOOMEHa

4. TepMoaMHaMUYECKUI aHATTN3
OCHOBHOI1 peakuuu

5. Pacuer paBHOBECHOTO COCTaBa
PEaKIIMOHHON MacChl 1 KOHCTAHThI
paBHOBeCHs

6. DMIUpUYECKIE METOJIbI pacuera
TEIUTOBBIX APPEKTOB peaKIiu

7. Kunerndeckue pacueTsl

8. Pacuer upeanbHBIX pEakTOpOB

/Cp/
5. ®OH/1 OHEHOYHbIX CPEJICTB
5.1. KoHTpoO/IbHBIEC BONIPOCHI H 3a/IaHUSI
1. Oo6mue monoxenus. [IoHATHE 0 XUMHIKO-TEXHOIOTHUECKOM mporecce. Me-papXus XUMHYECKHX ITPOU3BOJICTB.
XuMugeckoe NpeanpHuaTie Kak CI0XKHasI CHC-TeMa.
2. Knaccudukanust XMMUYECKUX peakiyii, JIEKAUX B OCHOBE MPOMBIIUICH-HBIX ITPOLIECCOB.
3. TexHonorndeckre KpuTeprn 3H(HEKTHBHOCTH XUMUKO-TEXHOJIOTHIECKUX ITPOIECCOB (IIPON3BOJUTEIHFHOCTS,
MHTEHCHUBHOCTH, CTETICHb IIPEBPAIICHUS, CEIEK-THBHOCTb, BEIXO).
4. CrexuoMeTpus peakiil 1 MaTepualibHble pacueThl.
5. DHepreTHYecKuil (TEIIOBOM) OanaHc

6. TepMOI[I/IHaMI/I‘-IeCKI/Ie PacuCThl XUMHUYCCKUX MPOICCCOB. 3MHI/IpI/I‘IeCKI/Ie METOJBI PACYCThI TCIUIOT CTOPAHUA U




o0pa3oBaHUsL.

7. 3akoHnbl cMmenieHus: pasHoBecus. [Tpuniun Jle-Illatense. TexHonorndeckue NpueMbl CMELIEHUS! PaBHOBECHS.

8. 3aBHCHMOCTh KOHCTAHTHI PAaBHOBECHS OT TEMIIEpaTypHl. Y paBHeHHE n300a-pbl m30Xopsl BanT-I'odda.

9. Xumugeckoe paHOBecre. OCHOBHBIE YpaBHEHHS [UIS pacdeTa KOHCTAHTH PABHOBECHS.

10. DKcTIepUMEHTaJIbHOE ONpe/ieieHue PaBHOBECHOTO COCTaBa PEAKIIMOHHOW MacChl U KOHCTAHTBI PaBHOBECHSI.

11. DKCNEPUMEHTAIBHOE METObI ONPEAEICHNE KOHCTAHThl PAaBHOBECHSI.

12. VYpaBuenne Kupxrodda. MeTonsr pacuera SHTAIBIIMN, SHTPONNH, SHepruu [ mb0ca, pacueT paBHOBECHS TIO
TEepPMOAVHAMUYECKHM JaHHBIM

13. TepmoanHamMHuyecKasl BEpOITHOCTh MPOTEKaHHUsI XUMHUUECKUX MPOLIECCOB.

14. KuneTrnka roMOTeHHBIX XUMHUYECKUX peakiuii. CKOpOCTh TOMOTE@HHBIX XU-MHYECKHX PEaKIUu.

15. 3aBUCHMOCTB CKOPOCTH XMMHUUYCCKHX PEaKIMil 0T KOHIeHTpanuu. OCHOBHOHM 3aKOH KHHETHKH. MeTOomIbl OnpeaeneHus
MOpsI/IKa Peakuu

16. 3aBHCHUMOCTb CKOPOCTH XMMHUECKUX peakLHil OT TeMIepaTyphl. YpaBHeHHEe AppeHuyca. MeToabl onpeneneHus
SHEPrHH aKTHBALNH.

17. KuHeTKa rOMOreHHBIX XMMUYECKHX PEAKLMN, CKOPOCTb TOMOI€HHBIX XH-MUUYECKUX PEaKLHH, IPOTEKAIOIUX C
U3MEHEeHHeM U 6e3 n3MeHeHHs1 00beMa peak-LIMOHHOW Macchl,

18. VccnenoBanne KHHETHKH B PEaKTOpax MEPHOANIECKOTO NEHCTBHS C TOCTO-STHHBIM OOBEMOM PEaKIMOHHOM MacCHl.
WHTerpansHeIi METOR UCCIEIOBAHUS KH-HETHKHA TOMOTCHHBIX XUMHYIECKUX peaKknuii

19. HccnenoBanne KHHETUKU B PEAKTOpax MEPUOJUUECKOrO ACHCTBHS C IMOCTO-SHHBIM 0OBEMOM PEaKIIMOHHON MaccChl.
JuddepeHunanbHbIiA METO HCCICIOBAHNS KHHETHKH TOMOTCHHBIX XUMUYECKUX PEaKIIUi.

20. Hcnonb3oBaHue 3aKOHOB KUHETUKU JUISI COCTaBJICHUS] KUHETUUECKUX MOJE-JIEH.

21. I'oMoreHHbIi KaTamus.

22. YacTHble METO/bl aHAIN3a KHHETUYECKUX YPaBHEHUM, 0COOEHHOCTH UCCIIe-TOBAHUS TOMOTE€HHBIX KAaTATUTUIECKUX
TPOLIECCOB.

23. Ilonsatue o karanuse. Karanuszaropsl. TexHODOrHYeCKHe XapaKTEPUCTUKU KaTaIU3aTOPOB.

24, KuneTnka rereporeHHO-KaTaJIuTUYEeCKUX MPOIIECCOB, OCHOBHBIE CTaH U KMHETHUECKHE 0COOEHHOCTH.

25. KuHeTtHka reTeporeHHO-KaTaTUTHYSCKUX MPOLIECCOB, OCHOBHBIC CTaJUM M KHHETHYECKHE 0COOCHHOCTH. BHerHe-
muddysnonHas obmacts, BHyTprau(y3U-OHHAS 00JIacTh.

26. KuneTtnka reTeporeHHO-KaTaTUTHUECKUX MPOLIECCOB, OCHOBHBIE CTAAUHN U KHHEeTHUeckne ocobeHHoctu. O6nacts
azicopOLnu-1ecopOIun.

27. KunHeTtnka reTeporeHHO-KaTaJIUTHYSCKHX MPOIECCOB TeTEPOreHHO-KaTAIUTHYECKUX MPOIECCOB, OCHOBHBIC CTaJIH H
KHHeTHIeckne ocobeHHocTH. KuneTmueckas 001acTb.

28. Onpeznenenye TUMUTUPYIOLIUX CTaJdil B T€TEPOTeHHO-KATAIUTHUECKUX MPOLIeccax.

29. VccnenoBanne KHHETUKH T€TEPOreHHO—KaTAIUTHYSCKUX IPOLECCOB B MHTE-TPANEHOM U ] depeHInaIsHOM peakTope.
30. OKcHepruMeHTAIBHBIE METOBI Pa3TpaHWICHIS BINSHHS BHEIIHEW W BHYT-peHHeH nud¢dy3un, odnacti agcopOrmm.
31. INonsTHe 0 Ta30KUIKOCTHBIX peakiusx. O6mue npencraBneHus. OmucaHue Maccolepeaayd MeXIy ra3oM U
SKUJIKOCTBIO.

32. Kunetnka rerepodasnbix npomeccoB B cuctemax [-XK, K-XK(H), ocoOeHHO-CTH TeTepodasHbIX MPOIECCOB.
Juddysnonnas obmacts.

33. Kunetuka rerepodasnbix npoueccoB B cuctemax [-)K, XK-XK(1). Kuneru-ueckas o6nactp.

34. Kunetnka rerepodasubix nporeccoB B cuctemax [-XK, XK-)K(u). [Tepexoa-Has o6macTs.

35. TormoXMMH4ecKre MpoIecchl, OCHOBHBIE MOJIENN TONOXUMHYECKUX IIPOIEC-COB M OCOOCHHOCTH MX HPOTEKaHWUS.
36. TonoxuMudeckue mpouecchl. MexaHh3M U CKOPOCTh MPOIECCOB B3aUMO-ACUCTBHS Ta3a (KUAKOCTH) C YaCTHIIAMHU

cepryeckoii (OPMBI 1 TOCTOSHHBIX pa3MepoB (nuddy3us BeliecTBa yepe3 MOrpaHIHYI0 JAMUHAPHYIO IUICHKY, TH(-Qy3us
BEII[ECTBA Yepe3 CIIOH IMPOIyKTa, XUMUYECKasl peakiys Ha TOBEPXHOCTH TBEPHOTO Tea).

5.2. Tembl NMCBMEHHBIX padoT

ITpenycMoTpeHs! 3a1aHus [0 TEMaM:

. Pacder TeopeTHueckux M MPaKTHUECKUX PACXOTHBIX KOd(duImeHToB

. Pacuer TeopeTnueckoro u mpakTHYECKOro MaTepHaIbHOro OanaHca

. TerunoBoii GanaHc peakUK U pacyeT HOBEPXHOCTH TEINIOOOMEHA

. TepmoaMHaAMUUYECKUH aHAIU3 OCHOBHOM peakLuu

. PacueT paBHOBECHOI'0 COCTaBa PEaKLIUOHHOM MacChl U KOHCTaHTbI PABHOBECHUS
. DMIIMPUYECKHE METO/IbI pacyeTa TEeIUIOBBIX 3()(EKTOB peakIuu

. Kunetnueckue pacuersl

. PacueT uneanbHbIX peakTOpPOB

0NN LN kW~

5.3. ®oHA OLICHOYHBIX CPEJCTB

Paboyast mporpamMMa IMCHHIIIHHEL oOecriedera (JOHOM OIEHOYHBIX CPENICTB IS MPOBEASHHS BXOJHOTO, TEKYIIET0 KOHTPOJIS 1
MIPOMEKYTOUHOM aTTecTauuu. POHJ OLIEHOUHBIX CPEICTB MIPEACTABICH B yIeOHO-METOJMUECKOM KOMILIEKCE AUCIUILTUHEL. Bee
MaTepuaibl aJallTUPOBAHBI IS JIUI] C OTPAHUYECHHBIMU BO3MOKHOCTSIMH.

5.4. IlepeyeHb BU10B OLIECHOYHBIX CPEACTB

HCHOHBSyeMLIe (1)OpMBI TEKYLICI'O KOHTPOJIA: KOHTPOJIbHAsA pa60Ta, CO6€C€,I[OB3.HI/I€, TECTUPOBAHUC,9K3aMCH.
Bcee MaTepualbl AJaITUPOBAHBI IJIA JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTAMU.




6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYHEHHME JUCIUITJIMHBI (MOY JIS)

6.1. Pexomenayemas Jureparypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpBI, COCTAaBUTENN 3arnaBue W3natenscrso, rog | Komuu-Bo
JI1.1 | Myxnenos, U. I1., Oo6mas xumudeckas TexHoiorus. B 2x T. T. 1.: Teopetnueckne Mockaa: 15
ABepOyx, A S OCHOBBI XUMHUECKON TEXHOJIOTUU: YUEOHUK AJISI XUMHUKO- WznaTenbckuil 1om
TEXHUYECKHX CIICII. BY30B. Aunbsiac, 2009
JI1.2 | Myxnenos W.I1., O6mas xumuueckas texaonorus. B 2x 1. T. 2.: Baxuelimue Mockaa: 15
ABepOyx A.. XUMHYECKHE TIPOM3BOJICTBA: YUEOHUK ISl XUMHUKO-TEXHHYeCKUX | MI3maTenbckuil mom
Crell. By30B. 5-€ u3J., CTep., mepenedaTtka ¢ 4-ro m3a. 1984 r. Anbsnc, 2009
J1.3 [Bbyros,I'. M., COOpHUK 3aJaHU I CaMOCTOATEIBHOM PabOThI O KypCy Bomxckwuit, 2019 L. U3J.
Wpankuna, O. M. "O61mas XxumMuyeckast TeXHoJorus" [DIeKTPOHHBIN pecypc]:
yaeOHOe Tocobwue - http://lib.volpi.ru
JI1.4 | Ky3neuosa, u.M. O6mas xumudeckas TexHoyIorus. OCHOBHBIE KOHIIEIIIIHI CIIG : Jlans, , 2014 | o1 u3m.
npoektupoBanus XTC [DneKTpoHHEIH pecype] : yueOHHK -
https://e.lanbook.com/book/45973
JI1.5 |Byros, 'M.[ u ap.] PyKOBOZICTBO K BBIMIOJHEHUIO KYPCOBOM paOOTHI MO TUCIUTLIHHE Bonrorpan: 371. U3,
"O01mmas XuMU9ecKast TeXHOJIOTHA" [ DIIeKTPOHHBIH pecypc] : BonrI'TY, 2014
MeToAnYeckue ykazanus - http:/lib.volpi.ru
JI1.6 | Ky3uenosa, 1.M. Oo6mras xumudecKkas TeXHoJIorus. OCHOBHbIE KOHIICIIIIHI CIIG.: JIans, , 2014 | o1 u3m.
npoektupoBanus XTC [DneKTpoHHBIN pecypc]: y4eOHUK -
ttps://e.lanbook.com//book/45973
6.1.2. JlonoyiHUTEIbHASA JIUTEPATypa
ABTOpBI, COCTaBUTENU 3arnaBue WznarensctBo, roa | Komuu-Bo
JI2.1 |Ilomnos, }O.B. XMMHYECKHE PeaKkToOpHI (TEOPHs XUMHUUECKHX MPOLIECCOB U Bosrorpan: 1
pacueT peakTopoB): yueOHOe mocooue Bonr['TY, 2013
JI2.2 |Ilomos IO.B., 3amaHus U pyKOBOJICTBO K BEITIOJTHEHUIO CEMECTPOBBIX padoT Mo Bonrorpan: 5
KpacunbaukoBa K.®@. | kypcam "UmxkenepHas xumus "u "OOmas xumudeckas BoarI'TY, 2011
TexHoyorus "
6.1.3. Meroguueckue pa3padoTku
ABTOpBI, COCTAaBUTENN 3arnaBue WznarensctBo, roa | Komuu-so
JI3.1 | Byros, 'M. PacueTpl XUMHUYECKUX PEaKTOPOB [DIEKTPOHHBIN pecypc] : Bonrorpan: 1. U3,
yueOHOe TIocobue - http://lib.volpi.ru Bonr['TY, 2014
JI3.2 | byros, I'"M. [u ap.] UccnenoBanne KNHETUKH TOMOT€HHBIX XUMHUYECKUX PEaKlni. Bonrorpan: 311. U3.
Pacuer peakTopoB AJs IPOBEACHUS TOMOTEHHBIX XUMUYECKUX BonrI'TY, 2013
IpoLeccoB [DIeKTPOHHBIN pecypc] : METOANYECKHE YKa3aHUs -
http://lib.volpi.ru
JI3.3 |Byro, I'M. [u 1 ] JlabopaTopHBIi IPAKTHKYM IT0 00IIeH XUMUIECKOW TEXHOJIOTHU Bonrorpan: 31. U3,
[OnexTponHsIil pecypc]: yaedbHoe mocobue -- http://lib.volpi.ru BonrI'TY, 2013
6.2. Ilepeyens pecypcoB MH(POPMALIMOHHO-TeJIeKOMMYHMKALMOHHO# ceT "UHTepHeT"
31 | http://e.lanbook.com/
92 | http://ctj.isuct.ru/ KypHan "Xumus u xumudeckas TeXHOJIOTHA"
6.3.1 Ilepeyenb MporpaMMHOro odecrneyeHunst
7.3.1.1 | Cybmunensuonnstit norosop Ne KMC-108-2015 (moamucka Ha 2015-20161T)
7.3.1.2 | MMS Windows XP
7.3.1.3 | nun Ne 41300906
7.3.1.4 | MS Windows XP Pro
7.3.1.5 | mury Ne 41300906
7.3.1.6 | 6eccpounas
7.3.1.7 | MS Office 2003
7.3.1.8 | JIuuenzus
7.3.1.9 | Ne41449069
7.3.1.112006 .
0
7.3.1.1 | 6eccpouHas
1
7.3.1.1 | MS Windows XP




7.3.1.1 | opmucka Microsoft Imagine Premium

7.3.1.1 [ ID df8605e9-c758-42d6-a856-ae0ba9714ccd

7.3.1.1 | Cyonuuensuonnsiii goroop Ne Tr000150654 (nmoxmucka na 2017-2018rr)

7.3.1.1 | Cyonuuensuonnsiii gorosop Ne KMC-193-2016 (moanucka Ha 2016-20171r)

7.3.1.1 | Cyonmuuensuonusiii gorosop Ne KUC-108-2015 (moanucka Ha 2015-2016r1T)

7.3.1.1 | Cyomunensuonnsrit norosop Ne KMC-099-2014 (moamucka va 2014-2015rT)

7.3.1.1 | Cyonuuensuonnsiit qorosop Ne Tr018575 (moamucka Ha 2013-2014rT)

7.3.1.2 | MS Office 2003

7.3.1.2 | JTunensus Ne41449069 (6eccpounas)

6.3.2 Iepeyenb HH(POPMANMOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | http://www fips.ru

7.3.2.2 | https://patentscope.wipo.int/search/en/search.jsf

7.3.2.3 | http://www.chemindustry.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJINHBI (MOAYJISA)

7.1 | ITomenieHus A IPOBEACHNUS JIEKIIUOHHBIX, TPAKTHUECKUX 3aHATHI YKOMIUIEKTOBAHbI: Y4yeOHast Mebenb Ha 48
MOCaIOYHBIX MecT, pabodee Mecto mpenoaasarenst, LCD teneBus3op, kommbtotep.[loMenenns s caMOCTOATENEHON
paboThI 00YJArOIIUXCSl OCHAIECHBI KOMIIBIOTEPHON TEXHUKOH ¢ BO3MOXKHOCTBIO TOAKIIOYeHHUS K ceTh "MHTepHeT" 1
obecrieueHreM JOCTyma B 3JIEKTPOHHYIO HH(POPMAMOHHO-00pa30BaTeNbHYI0 cpery opranmsanun. Kommsiorep Microlab,
MynbTUMenua-mpoektop «Beng»MP620C, npuntep HPLaserJet1150. JlabopaTopHbie paboThI IPOBOISTCS B
nabopaTopuu, OCHAIICHHOH JTabopaTopHEIM 000pyHoBaHueM: Beckl Texandeckune, KoMnproTep 3a1anHON
koH(puryparm,npuaTep HP LaserJet 1100,cextpodoromerp MKC-20,mkad BerTsoxHON -3 mt.,turparop ATII -
02,peakTop CTEKJISIHHBIN Ha cTeHae, TepMocTar KuAKOCTHON CC-308B,KOMIIIEKT U1 KOHASHCAIIMH apOB,MEIIaIKa
BepxHenpuBogHasE VROSTAR 60 digital,MarHuTHas MeIIajiaka ¢ IOJOrPEBOM JICKTPH-UECKasl,BaKyyMHas CUCTeMa (IS
potopHusIx ucniaputeneit)SEM 820,8ecs! anexrpoHHbIE 1adopaTtopabie OHAUS PA-214C Buneonpoextop AcerProjector
P 1340 W, poranmonnslii ncna-purens RV 05, mratus R182.

8. METOAUYECTKHUE YKA3AHUSA 1JIS1 OBYYAIOIIUXCSA 11O OCBOEHHUIO JTUCIUITIJIMHBI (MOAY JIS)

B xoze nexunoHHBIX 3aHATHH HEOOXOIMMO BECTH KOHCIICKTHPOBaHHE yIeOHOT0 MaTeprana, oOpamaTs BHIMaHHE Ha
(hopMyNIHPOBKH, PACKPBIBAIOIIIE COAEPAKAHUE TEX WIN UHBIX SBICHUI U MPOIIECCOB, HAYYHBIE BBIBOJIBI H MIPAKTUIECKUE
pexoMeHaaruu. JKenarebHO OCTaBUTh B pab0YMX KOHCIIEKTAX IOJIS, Ha KOTOPBIX JeIaTh HOMETKH U3 PeKOMEH/IOBaHHOI
JIATEPaTypPHI, TOTIOIHSIIONINE MaTepPHaI IPOCITYIIaHHON JISKIUH, a TAaKXKe TTOTIePKUBAIOIINe 0CO0YIO BaYKHOCTh TEX MM HHBIX
TEOPETUUECKHUX MOJIOKEHUH.

Heo6xoaumo 3a1aBaTh NpenojaBaTeaio yTOUYHSIONIE BOIPOCHI C LENbI0 YACHEHHUs TEOPETUUECKUX MOJI0KEHHH, pa3pereHus
CTIOpHBIX cuTyanuil. llenecoobpa3sHo nopabaThIBaTh CBOM KOHCIIEKT JICKIIUH, [IeIasi B HEM COOTBETCTBYIOIIHUE 3allUCH U3
JUTEpaTyphl, PEKOMEHJOBAaHHON TIpeTiojaBaTesieM U MPeayCMOTPEHHOH yaeOHOH mporpaMMOH.

IToaroToBka K MPaKTUYECKUM 3aHATHSIM U J1aOOPaTOPHBIM paboTam:

[TpaxkTiueckue 3aHATUS U JTa0OpaTOpHBIE PAOOTHI TO3BOIAIOT Pa3BUBATh Y CTYACHTOB TBOPYECKOE TEOPETHUECKOE MBIIIUICHHUE,
YMEHHE CaMOCTOATENIFHO N3yJaTh JIUTEPaTypy, aHAJIM3UPOBATh IPAKTHKY; YIaT 4eTKO (hOPMYIHPOBATh MBICTb. HaunHaTs Hazo ¢
U3y4eHHs] PeKOMEHJOBaHHOU IuTepaTypsl. HeoOX0AmMMO MOMHHTE, YTO Ha JEKIUH OOBITHO pacCMaTPHUBACTCS HE BECh MAaTEpHAIl, a
TOJBKO ero yacTs. OcTalbHas €ro 4acTh BOCIIOIHSIETCS B IPOIIECCE CAMOCTOSATENbHON paboThl. B cBs3u ¢ 3THM pabora ¢
PEKOMEHIOBAHHON JIUTEPATYpOi 00s3aTenbHa. ['0TOBSACH K IPAKTHYECKOMY 3aHSTHIO MM JIaAOOPAaTOPHOH paboTe, CTyACHT MOXKET
00paIaTscs 3a METOAMYIECKON TIOMOIIBIO K MPEToaBaTeto. Vs Ha KOHCYIIBTAIII0, HEOOXOJMMO XOPOIIO IIPOIYyMATh BOIIPOCHI,
KOTOpBIE TPEOYIOT pa3bsCHEHHS.

MeTtonuueckue ykazaHusl K CAaMOCTOSTENbHOM paboTe:

CamocTosTensHas padoTa CTy/IeHTa SBISIETCSI OCHOBHBIM CPEICTBOM OBIIAJICHNS YUEOHBIM MaTepHaioM BO BpeMs, CBOOOIHOE OT
00s13aTeNbHBIX yueOHBIX 3aHATHA. CaMocTOsATeNbHAs Pad0Ta CTyAEHTA HaJl yCBOCHHEM y4eOHOTO MaTepHaia Mo ya4eOHOH
JUCLUIUIMHE MOKET BBITIONHATHCS B OMOIMOTEKEe YHUBEPCUTETA, YI€OHBIX KaOMHETaxX, KOMIBIOTEPHBIX KJIaccax, a TaKkKe B
JOMaIIHHX ycaoBusax. ConepikaHie caMOCTOSITENIbHONH paboThI CTy/IeHTa OnpeersieTcst y4eOHOH IporpaMMOon IUCIMILTHHBI,
METOIMYECKUMH MaTepuaiaMi, 3aaHIsIMI U YKa3aHUSIMH npenofaBaTerst. CamocrodTenbHas paboTa B ayJUTOPHOE BPEMSI MOXKET
BKIIIOYATh!

1) KoHCTIEKTUpOBaHUE (COCTABJICHUE TE3UCOB) JICKIIHIA;

2) pelieHue 3a1ad;




3) paboTy co CIIpaBOYHOI U METOAUIECKON JIUTEPaTypOi;

4) BBICTYIUICHUS C JOKJIaJIJaMH, COOOIICHUSIMU Ha IIPAKTHYECKUX 3aHATHSAX;

5) 3aIIUTy BBIMOJIHEHHBIX padoT;

6) ygacTre B TEKyIIEM OIIPOCe IO OTAETBHBIM TeMaM H3y4aeMOH JUCIUILIINHEI,

7) ydacTtue B coOecefoBaHMAX, JeNOBIX (POJIEBBIX) UTPaX, AUCKYCCHUSX, KPYTIIBIX CTOJNAaX, KOH(pEPEHIHSIX;

8) yyactue B TECTUPOBAHUU U JIp.

CamocrosTensHas paboTa BO BHEAYJUTOPHOE BPEMS MOXKET COCTOSATH U3:

1) moBTOpEeHUE TEKIIMOHHOTO MaTepHana;

2) n3ydeHust yueOHOW U HayqHOMH JINTEpPaTyphl;

3) BeIesieHHe Hanbosee CI0KHBIX U IMTPOOIEMHBIX BOIIPOCOB 10 N3y9aeMOM TeMe, OTydeHIe Pa3bsICHEHHH U peKOMEHAAINH 110
JAHHBIM BOIIPOCAM C IPEToaBaTe/IIMH Kadephl Ha MX KOHCYIbTaIlNsAX;

4) npoBeeHHEe CAMOKOHTPOJIS ITyTEM OTBETOB Ha BOIIPOCHI TEKYIIEr0 KOHTPOJIS 3HAHUH, PEIICHUs Pe/ICTaBICHHBIX B y4eOHO-
METOANYECKUX MaTepuanax Kadeapsl 3a/1ad, TECTOB 110 OTACIBHBIM BOIIPOCAM M3y4aeMON TEMBI;

5) MOATOTOBKM K MPAKTHYECKUM 3aHATHAM H TaOOpaTOpHBEIM paboTaMm;

6) pemieHus 3a7a4, BIAAHHBIX HA MIPAKTUUECKUX 3aHATUSAX U 1a00paTOPHBIX paboTax.

B cooTBeTcTBUY ¢ MeTOAMYECKUMU peroMeHanusiMu Munoopaayku PO (yrB. 8 anpenst 2014 r. N AK-44/058BH) B Kypce
MIPEIIONIaraeTcsl HCIOIb30BaTh COIMAIbHO-aKTUBHBIC M PE(PICKCHBHBIE METOIBI O0YUSHHS, TEXHOJIOTUU COIIMOKYIBTYPHOM
peadmIMTanyy ¢ UEeNIbI0 OKa3aHUs TIOMOLIH B YCTaHOBJICHUN TIOJTHOILIEHHBIX MEXIMYHOCTHBIX OTHOIIEHNUH C JPYTHMMHU CTYJCHTaMH,
CO3JaHUH KOM(OPTHOTO IICUXOJIOTUIECKOTO KIIMMaTa B CTyIeHYecKoi rpymie. [Tonbop 1 pa3paboTka y4eOHBIX MaTepraioB
MIPOM3BOIATCS C YUETOM MPENOCTABICHUS MaTepralla B pa3IMIHbIX (OpMax: ayauaabHOH, BU3YalbHOM, C HCIIOIh30BaHUEM
CHENHANTbHBIX TEXHUYECKUX CPEJICTB U MH(POPMAIIIOHHBIX CHCTEM.

dopma MpoBEICHUS ATTECTALIMHU VIS CTYACHTOB-UHBAIMIOB YCTAHABIUBACTCS C Y4ETOM HHAWBUIYATBHBIX MCHXO(U3HYCCKUAX
0COOCHHOCTEH.




