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[Tpunoxenue 4

k OITOIT BO 18.03.01 XumMmuueckast TEXHOJIOTHS
XHUMHYECKAsI TEXHOJIOTHS IPUPOJHBIX SJHEPTOHOCUTEIEH U
YIJIIEPOAHBIX MAaTEPUAIIOB

Pabouyas mporpamMma JUCHUTILINHBI

TEOPETI/I‘IGCKI/IC OCHOBBI XMMHYECKOH TEXHOJIOTHH
TOIUIMBA U YIVICPOJAHBLIX MaTCPHAJJI0B

3akperuieHa 3a noapasaeneHueM  Kadeapa matemaTuku u ecrectBo3Hanus (HoBorpouukuii pusmart)

Harmnpasnenue noarotoBku 18.03.01 Xumuueckass TEXHOJIOTHS

OO0pa3oBarenbHas mporpaMmma 18.03.01

Xumuyeckass TeXHOJIOTHs / XUMHYECKas TEXHOJIOTHS TMPUPOAHBIX
3H€p1"0HOCHT€J’ICﬁ " YyTJIICPpOAHBIX MaTEpUaIOB

Ksanugukauus Bakanasp
dopma oOyueHHA OoYHAsA
OO6mmast TpyA0EMKOCTh 43ET
YacoB 1o yueOHOMY IJIaHy 144

Pacnpeneneﬂue YacCoB JUCHMIIJIMHBI IO ceMecTpam

Bunbl KOHTpOJS B ceMecTpax:

JK3aMeH 5
KOHTPOJIbHAs padora 5

Cemectp
(<Kypc>.<Cemectp Ha 5@3.0)
Kypce>) Hroro
Henens 19
Bun 3ansruit vl | PO | v PIl

Jlexiuu 34 (34 |34 |34
IIpaxruueckue 17 117 |17 |17
Uroro ayn. 51 |51 |51 |51
KonTakrHas pabota 51 |51 |51 |51
Cam. paboTa 66 |66 |66 |66
B tom uncne cam. pabora 14
B pamkax ®OC
Yacel Ha KOHTPOJIb 27 |27 |27 |27
Hroro 144 | 144 | 144 | 144




IIporpammy coctaBui(u):

Paboudas mporpaMma QUCIHIUTAHEL

TeopeanecKne OCHOBBI XHMHY€ECKOH TEXHOJOTHH TOIIMBA U YriiepoaHbIX MaTepuajaoB

CocraBieH Ha OCHOBAaHHHN y9eOHOTO IUIaHAa!

18.03.01 23 XumTexnomorust IIpIIOuYM.plx, yTBepxaeHHoro YdeHsiM coserom HHUTY MHUCHUC B  cocrase
cootBerctBytomieii OITOIT BO 18.03.01 Xumuueckass TEXHOJIOTHS XUMHYECKash TEXHOJOTHUS MPUPOJHBIX IHEPTOHOCHUTENEH U
YIJIEPOAHBIX MaTEpUaNIOB MPOTOKOI OT 27.11.2025 Ne68.

Paboyast mporpamma o100peHa Ha 3aceaHuU
Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIporokon ot 11.03.2026 1., Ne3.

PykoBonutens noapasnenenus Llsanésa Anna BukroposHa.



1. HEJIX OCBOEHUSA

1.

Ju—

CdopmupoBaTh y CTyJCHTOB HAYYHBIH MOAX0]] K XUMUYIECKOH TEXHOIOTHUH ra3000pa3HOT0, JKIIKOTO U TBEPIOTO TOIUINBA
Ha OCHOBE TTyOOKOTO TOHUMAaHHUSI XUMUUECKUX U (PU3NUECKUX CBOMCTB MPUPOIHOTO Tra3a, HeTH U TBEPIBIX TOPIOUUX
HACKOTIAEMBIX, UX MPOUCXO0KIECHUSI U XUMHUYECKOTO COCTABA.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

Bbnoxk OIT: b1.B

2.1 TpeboBanus k [[pe)lBa]P]/lTeﬂbHOﬁ NO0JAr0TOBKe 00y4aloLerocs:

2.1.1 |Wudopmarnka

2.2 JucuuniauHbl (MOAYJIH) U MPAKTHKH, AJI51 KOTOPHIX 0CBOEHHE JAHHOM JMCUUNIUHBI (MOAYJIs1) HEOOXOIUMO KAK
npejuecTByoLee:

2.2.1 |IoaroroBka K mporeaype 3alIUTHI U 3aIIUTa BHITYCKHOM KBaTH(DUKAIMOHHOM padoTHI

2.2.2 | Pemenue npuKIagHbIX 3a1a4 ¢ ucnoiszoBanueM MATLAB

223 XUMHYECKasi TEXHOJIOTHS TOTUIMBA U YTJI€pOAHBIX MaTEpUAIOB

2.2.4 | CucteMsl ynpaBlieHHs: XMMUKO-TEXHOJIOTHUYECKUMU MPOLIECCaMU

2.2.5 |[MoaenupoBaHuE XUMHUKO-TEXHOJIOTHUECKUX MTPOLIECCOB

2.2.6  |KypcoBas HayuHO-uCclenoBaTeabckas paborta

3. PE3YJIBTATHI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIIETEHIIlUSIMH

IIK-1: Cnoco0eH NpoBOAUTEL AHAJM3 ChIPbSi, MATEPHAJIOB M T'OTOBOH NPOAYKLIMH XUMHY€CKOr0 IPOU3BOJCTBA,
OCYHIECTBJIATH OLEHKY Pe3yJbTATOB AHAJIH3a, HCI0JIb3Ys HOPMATHBHbIE JOKYMEHTHI 110 Ka4eCTBY, CTAHIAPTU3ALUH H
cepTH(RUKAIMH NPOIYKTOB U U3/1eJIHii

3HaTh:

TIK-1-31 ocHOBHBIE METOIBI aHANIN3A Ta3a, HE(YTH U TBEPIOTO TOIUIKMBA

IIK-2: Cnoco0eH BBINOJIHATH TeOpeTHYECKUE PACYeThl M IKCIIEPUMEHTATbHbIe Pa0oThl B 00J1aCTH XUMHY€ECKOr0
TMPOU3BO/JCTBA, ONMUPASICH HA MOCJIeTHUE JO0CTHKEHUS HAYKH ¢ IPUMEHEeHHeM HAWJTYYIINX JOCTYIHbIX HH(PPOBBIX
TEXHOJIOTrHii

3HaThb:

[TK-2-31 ocHOBHBIE XUMHUYECKUE MOJIEIH TBEPAOTO FOPIOYETO UCKOIIAEMOTO

IIK-1: Cnoco0eH NpoBOAUTEL AHAJM3 ChIPbSi, MATEPHAJIOB M T'OTOBOH NPOAYKLIMH XUMHY€CKOr0 IPOU3BO/ACTBA,
OCYIIECTBJIATh OLEHKY Pe3yJbTATOB AHAJIH3a, HCI0JIb3Ys HOPMATHBHbIE JOKYMEHTHI 110 Ka4eCTBY, CTAHIAPTU3ALUH H
cepTH(RUKAIMH NPOIYKTOB U U3/1eJIHii

YMmerh:

TIK-1-¥Y1 nmpoBOauTh TEXHUUECKUH aHAIU3 TBEPIOTO TOIIMBA

IIK-2: Cnoco0eH BBINOJIHATH TeOpeTHYECKUE PAacyeThl M IKCIIEPUMEHTATbHbIe Pa0oThl B 00J1aCTH XUMHY€CKOr0
TMPOU3BO/JCTBA, ONUPASICH HA MOCJIeTHUE TO0CTHKEHUS HAYKH ¢ IPUMEHEeHHeM HAWJIYYIINX JOCTYIHBIX HH(PPOBBIX
TEXHOJIOTrHii

Ymers:

[1K-2-Y1 npemnarath MeTOIbI HepepabOTKH OPIOYMX HCKONACMBIX, HCXOMS U3 €r0 aHaIn3a M U3 OHUMAaHHS YJICMCHTaPHBIX
MPOIECCOB (HPOIH3, Ta3U(PHUKALNS, TOPEHHE, TOTyIeHIHe ONOTOIINBA | T.1.)

IIK-1: Cnoco0eH NpoBOAUTEL AHAJM3 ChIPbSi, MATEPHAJIOB M T'OTOBOH NPOAYKLIMH XUMHY€CKOr0 IPOU3BO/ACTBA,
OCYHIECTBJIATH OLEHKY Pe3yJbTATOB AHAJIN3a, HCI0JIb3Ys HOPMATHBHbIC JOKYMEHTHI 110 Ka4eCTBY, CTAHIAPTU3ALUH H
cepTH(RUKAIMH NPOIYKTOB U U3/1eJIHii

Baanern:

IIK-1-B1 HaBbIkaMu OATOTOBKY OTYETA [0 PE3yJIbTaTaM IIPOBEICHUS CTAHAAPTHOIO aHAIHU3a

IIK-2: Cnoco0eH BBINOJIHATH TeOpPeTHYECKUE PACYeThI M IKCIIEPUMEHTATbHbIe Pa0oThl B 00J1aCTH XUMHY€CKOr0
TMPOU3BO/JCTBA, ONMPASICH HA MOCJIeTHUE JOCTHKEHUS HAYKH ¢ IPUMEHEeHHEeM HAWJIYYIINX JOCTYIMHBIX HH(PPOBBIX
TEXHOJIOTHii

Baanern:

ITK-2-B1 metomamu noncka nH(pOpMAIMH B cpeae MHTepHeT, Crienualn3npoBaHHON 3JIEKTPOHHON OMONMHOTEeKe IO 3aITaHHOM
TEMaTHKe




4. CTPYKTYPA U COJAEP)KAHUE

Kox HaumenoBanue pasaenoB u | Cemectp | YacoB | ®opmupyemsle | Jluteparypa | Ilpumeuanne KM Bpinoan
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Uil pecypcebl padoTsI
Pazpgean 1. Paspea 1.
OcHoBHbBIE
TeopeTHYecKHe M0JI0KeHH s
o HedTH

1.1 BBoHBIE TOJI0KEHUS O 5 2 T1K-2-31 IIK-2- JI1.1 JI1.2
MECTE U POJIM AUCLHUIUIMHE B V1 IK-2-B1 J1.3J11.4
MOATOTOBKE CTYJICHTOB TIO I1K-1-31 IIK-1- JI1.5
HanpasJIeHUI0. 3HaYUMOCTb V1IIK-1-B1 JI1.6J12.1J13.
ra3000pa3HoOTo, KHUIKOTO U 1
TBEPJOTO TOTUIUB IS 215253
9KOHOMUKH P®. /Jlex/

1.2 Jloka3zaHHBIE 3amackl HEPTH 5 4 [TK-2-31 T1K-2- JI1.1J11.2
B V1 [IK-2-B1 JI1.3J11.4
mupe. Pacnpenenenue MK-1-31 IIK-1- JL.5
3armacoB Mo CTpaHaM MHUpA.. Y1 IIK-1-B1 JI1.6J12.1J13.
Pacnipenenenme HeTIHBIX 1
MECTOPOXKICHUH 110 213233
teppuropun P®. T'unoressl
IIPOUCXOXKICHUS
HedTH. /Jlexw/

1.3 Mapxu HedTu. OCHOBHEIE 5 2 TIK-2-31 IIK-2- JI1.1JI1.2 P1
XapaKTEepUCTHKU U CBOMCTBA V1 IIK-2-B1 J1.3J11.4
HeTH. CBA3b MEKIY ITK-1-31 TIK-1- J.5
KagecTBOM M IIeHOH HedTH. V1IIK-1-B1 JI1.6J12.1J13.
KommuiekcHeli moka3aTesnb 1
KauecTBa TOBapHOU HedTH. 213253
CpaBHeHHE TOBapHOW He(YTH
C pas3IMYHBIX
MecTopoxaeHui. /I1p/

1.4 Cxembl He(hTenepepaboOTKH. 5 4 TIK-2-31 I1K-2- JI1.1J11.2 P2
CraHapTU30BaHHbBIE METOIbI V1 IIK-2-B1 JI1.3J11.4
aHanm3a He(hTH U TIK-1-31 IIK-1- J1.5
He(PTENPOTYKTOB. V1 IK-1-B1 JI1.6J12.1J13.
[TnoTHOCTE, PpaKIMOHHBIH 1
COCTaB, MaccoBas JI0JIs CEPHI, 21932 323
KOHIIEHTPAIHS XJIOPUCTHIX
coxneit. /TIp/

1.5 Craauu 0Opa3oBaHus HEPTH. 5 4 MMK-2-31 TIK-2- | JI1.1 J11.2
CoBpeMeHHbIe V1I1IK-2-B1 JJI1.3J11.4
MpeaCcTaBIeHUs 00 TIK-1-31 IIK-1- JI1.5
o0OpazoBaHuH HEPTH. V1T1IK-1-B1 | JI1.6J12.1J13.
O6pa3oBaHne OCHOBHBIX 1
KJIaCCOB yTJIEBOIOPOIOB 2132033
HedTH. ANKaHbI, Ha()TEHBI,
apEeHBl, aJIKEHBI.

IetepoaToMHBIE COCTUHEHHS
HedTu. /Jlex/

1.6 XuMUUeCKHuid COCTaB HEPTH. 5 2 TIK-2-31 IK-2- JI1.1J11.2
DNeMEeHTHBIN cocTaB HEPTH, V1T1IK-2-Bl1 JI1.3J11.4
(bpakimoHHBI cocTaB HEPTH, ITK-1-31 I1K-1- JI1.5
XUMHYECKUI V1 IK-1-B1 JI1.6J12.1J13.
(BEIIECTBEHHBII) COCTAB 1
HedTH. /Jlex/ 212233

1.7 CMonrcTo-acaabTCHOBBIE 5 2 [TK-2-31 T1K-2- JI1.1J11.2
BeniecTBa. MuHepanbHbIe V1 IIK-2-B1 JI1.3J11.4
KOMHOHEHTH! HepTH. /JIex/ MK-1-31 IIK-1- JL.5

V1IIK-1-B1 JI1.6J12.1J13.

1
012233




1.8 Knaccuduxanuu vedru: MK-2-31 IIK-2- | JI1.1 JI1.2
XHMHYECKas, TeOXUMHYCCKAs V1 IIK-2-B1 JI1.3J11.4
(reHeTHUECKaN), ITK-1-31 TIK-1- J1.5
TEXHOJIOTUYECKASI V1IIK-1-Bl1 JI1.6J12.1J13.
(npompbliienHas). /Jlex/ 1

2102233

1.9 OCHOBHBIC TIOHATHUS (PH3UKO [TK-2-31 I1K-2- JIT.1 J11.2
XAMHAYECKOW MEXaHUKA V1 IIK-2-B1 JI1.3J11.4
HETSIHBIX AUCTIEPCHBIX TIK-1-31 IIK-1- J1.5
cucreM. PU3UKO-XUMHUUECKHE V1IIK-1-B1 JI1.6J12.1J13.
cBoiictBa He(TH. [TNOTHOCTH 1
MomnexynspHast Macca 2103233
Bsaszkoctb
TemnepaTypa 3acThIBAaHHS
IToBepXHOCTHOE HATSHKEHUE
JlaBreHre HaCHIILIEHHBIX
apoB
TemnepaTypa BCIBIIIKA H
BOCTIJTAMEHEHHSI
Peonoruueckue
cBoiicTsa. /Jlex/

Pazgen 2. Paznea 2.
OcHoBHbBIE

TeopeTHYecKHe MOoJI0KeHU s
0 NPUPOAHOM ra3e

2.1 Pecypchl u MmecTopoxneHus [TK-2-31 I1K-2- JIT.1 J11.2
MIPUPOJHOTO Ta3a. B MUPE. V1 IIK-2-B1 JI1.3J11.4
Mecroposxnenus raza B PO. TIK-1-31 IIK-1- J1.5
Knaccuduxarms ra3os, Y1 IIK-1-B1 JI1.6J12.1J13.
cocras ra3os. [Ipogykius 1
ra30BOH IPOMBIIMITICHHOCTH. 2103233
Heyrnesonopoansie
KOMITOHEHTBI TIPUPO THBIX
ra3oB. HedrezaBoackue raspl,

KOKCOBBIH ra3. CBOHCTBa
MPUPOIHBIX Ta30B. /JIex/
Pazgean 3. Pazpea 3.
TeopeTnueckue
CBeJeHHs 0 TBEPAOM
roproyeM MCKONaeMoM

3.1 TexHuveckuii aHaIIN3 [TK-2-31 TIK-2- JI1.1J11.2
TBEPIOTO TOPIOYETO V1 IIK-2-B1 JI1.3J11.4
uckomnaemoro. /Jlex/ TIK-1-31 IK-1- J1.5

V1 IIK-1-B1 JI1.6J12.1J13.
1
212233

3.2 [Muponuz npeBecHorO yris, TIK-2-31 IK-2- JI1.1J11.2 P3
Oyporo u KaMeHHOTO yIJIeH. V1TIIK-2-Bl1 JI1.3J11.4
[Iponyxrsl nuponmza. [TK-1-31 TIK-1- J.5
MarepuanbHbIid Oananc V1IIK-1-B1 JI1.6J12.1J13.
npouecca muponusa. /Ip/ 1

2102233

33 Kparkue cBenenus o [TK-2-31 TIK-2- JI1.1J11.2
TEOJIOTAN YTOJIBHBIX V1 IIK-2-B1 JI1.3J11.4
MecTopoxneHnit. OCHOBHBIE TIK-1-31 IK-1- J1.5
reOJIOTUYECKUE MTOHSATHS. V1T1IK-1-Bl1 JI1.6J12.1J13.
MeTob!I pa3BeIKu TBEPIBIX 1
FOPHOYUX UCKOIAEMBbIX. 012233

MerTo b1 SKCIUTyaTalluK
maxT. OIeHKa yroJIbHbIX
MecTopoxneHuit. /JIex/




34 TexHuyeckuil aHau3 yrien. MK-2-31 IIK-2- | JI1.1 JI1.2 P4
OrnpeniesieHre BIaXKHOCTH V1 IIK-2-B1 JI1.3J11.4
30JIbHOCTH, BBIXOJA JIETY4YHX [TK-1-31 IIK-1- J1.5
BEILECTB, TEIJIOTHI CTOPAHMS V1 IIK-1-B1 JI1.6J12.1J13.
ToIuMBa. Beruucnenue 1
TEIJIOTHI CTOPaHUs TOTUTUBA. 213253
3anuce BUJEOOTBETA
(cxpunkacta). /IIp/

3.5 leoxumus yrinepoaa u TIK-2-31 T1K-2- JI1.1J11.2
re0JIOTHYECKHE TEOPUU V1 IIK-2-B1 JI1.3J11.4
nipoucxoxaeHus TIN. ITK-1-31 IIK-1- JI1.5
Hakomuienue B npupoe V1IIK-1-Bl JI1.6J12.1J13.
pacTUTENLHOTO MaTepuaa 1
raso, yrie u 012233
HedTeoOpa3oBaTemei.
l'eoxumus yrnepona. Teopus
I'Tloronse. ['eneTnyeckas
KITacCU(UKAIIHS
kaycrobuomuros 1O.A.

JKemuyxHHKOBa
Meramop¢hu3m TBEPIOTO
TomunBa. Cxema
yraeoOpazoBanus. /Jlex/

3.6 [TnacTuueckoe coCTosIHHE TIK-2-31 IK-2- JI1.1J11.2 P5
yrist. [lnactomerpuueckuit V1 IIK-2-B1 JI1.3J11.4
METO/I UCCIIEIOBAaHUS YTIIEH. TIK-1-31 IIK-1- JI1.5
3anuce BUAEOOTBETA V1IIK-1-Bl JI1.6J12.1J13.
(CKpUHKacTa) 10 METOHKE 1
nposeneHus anaimza. /Ip/ 313233

3.7 XUMHUS TeN pacTeHUH. [TK-2-31 I1K-2- JIT.1 J11.2
XUMHUYECKUH COCTaB V1 IK-2-B1 J1.3J11.4
pactenuii. [lemnntono3a, ITK-1-31 TIK-1- J.5
JIUTHHH, )KUPBI U BOCKH, V1IIK-1-B1 JI1.6J12.1J13.
CMOJIbI, OEJIKOBBIE 1
OtMupanue, pa3noxeHue 212233
pacTeHuit 1 00pa3oBaHue
MIEPBUYHBIX UCKOTTIAEMBIX
TOTUIUB B MIPUPOJIE.

MIPOUCXOKICHUE
CaIpoINEIUTOBBIX yIJIEH.
ITpoucxoxnenue
JUNTOOHUONUTOB.BEIIECTBRA. /
Jlew/

3.8 [MonsiTre o razudukanmy. [TK-2-31 T1K-2- JI1.1J11.2 P6
OCHOBHBIE ypaBHEHUS V1 IIK-2-B1 JI1.3J11.4
nporiecca razupukanmy, TIK-1-31 IIK-1- J1.5
MIPOJTYKTHI PEAKIHH. V1T1IK-1-Bl1 JI1.6J12.1J13.
Koncrpyxuun 1
ra3u(uKkaTopos, pacyéT 313233
ra3uuKaTopoB U
BCIIOMOT'aTeJIbHOTO
obopynosanwus. /IIp/

39 HK-cnexrpockonus. YO TK-2-31 [IK-2- | JI1.1 JI1.2
CHEeKTpOocKonusl. SnepHslii V1 I[IK-2-B1 J1.3J11.4
MarHUTHBIN pe30HaHC. ITK-1-31 TIK-1- J.5
DJEKTPOHHBIN CIIUH V1IIK-1-B1 JI1.6J12.1J13.
PE30HAHC WM JIEKTPOHHBIH 1
NapaMarHUTHBIA pEe30HAaHC. 213253

Macc-criekrpoMeTpus.
CTIpyKTypHO-IpyNIIOBOH
aHanu3. /Jlex/




3.10 IIpumepsl mpUMeHeHUs 1 MK-2-31 IIK-2- | JI1.1 JI1.2 P7
(HDU3UKO-XMMHUYIECKIX V1I1IK-2-B1 JI1.3J11.4
METOJIOB K U3YUYEHUIO I1K-1-31 ITK-1- JI1.5
cTpykrypst yris /Ilp/ V1IIK-1-Bl JI1.6J12.1J13.

1
2102233

3.11 IeTporpadus yriei. 2 [TK-2-31 T1K-2- JI1.1J11.2
MakpOKOMIIOHEHTHI U V1IIK-2-B1 JI1.3 J11.4
MHUKPOKOMIIOHEHTBI TIK-1-31 IIK-1- J1.5
yras. /Cp/ V1 IIK-1-B1 JI1.6J12.1J13.

1
2103233

3.12 Ierporpadus. Onpeneneuue 1 MK-2-31 IIK-2- | JI1.1 JI1.2
MOKa3aTelIsk OTPAKCHHS V1I1IK-2-Bl1 JI1.3J11.4
BUTPUHHTA, CYMMBI ITK-1-31 TIK-1- J1.5
CIIEKAIOIINX U OTOIIAKOIIUX V1I1IK-1-Bl JI1.6J12.1J13.
KOMITIOHEHTOB. 3anuch 1
BUIEOOTBETA 212233
(cxpunKacta) /TIp/

3.13 buoamzens. 1 TK-2-31 [IK-2- | JI1.1 JI1.2 P7
Buoyrons. [lonyuenue, V1 I[IK-2-B1 J1.3J11.4
cBoiicTBa, mpuMeHenue. /TIp/ ITK-1-31 TIK-1- J1.5

V1 IK-1-B1 JI1.6J12.1J13.
1
212233

3.14 [TpompblnieHHas 0,5 | [IK-2-31 IK-2- JIT.1J11.2
Kaccudukarys Toppos, V1TIIK-2-B1 JI1.3J11.4
OypsbIX yrieil. MK-1-31 IIK-1- J1.5
[IpomebiieHHas V1 IK-1-B1 JI1.6J12.1J13.
KIIaCCU(HKAINS KAMEHHBIX 1
yriell. I'enerndeckas 0102233
K1accu(HKanus yriei.

TOCT 25543 /Jlex/

3.15 |[Mapku yriei u nocTaBIIUKA 2 [TK-2-31 TIK-2- JI1.1J11.2 P7
YTOJIBHOTO CBHIpbSI Ha V1 IIK-2-B1 JI1.3J11.4
Teppuropuu PO. TIK-1-31 IK-1- J1.5
CocraBieHHe yroJabHbIX V1T1IK-1-Bl1 JI1.6J12.1J13.
mmxT PaboTa co craTthsamu 1
skypHana Koke u xumusi. 012233
3amnucey BUAECOOTBETA
(cxpunkacta) /TIp/

3.16 |KonmouaHo-xuMHUYECKHE 0,5 | [IK-2-31 IIK-2- JI1.1J11.2
cBoiicTBa yrieit. CtpoeHue V1 IIK-2-B1 JI1.3J11.4
HCKOMaeMbIX TOIHB /JIex/ TIK-1-31 IK-1- J1.5

V1IIK-1-B1 JI1.6J12.1J13.
1
213233
3.17 Puznyeckue cBONCTBa 2 TIK-2-31 IIK-2- JI1.1J11.2 P7
yraei /TIp/ V1 IIK-2-B1 JI1.3J11.4
IMK-1-31 TIK-1- J1.5
V1 IK-1-B1 JI1.6J12.1J13.
1

013233




3.18 N3yuyenune MeTo10B aHaIM3a 5 2 T1K-2-31 IIK-2- JI1.1J11.2
YIS, KOTOPbIE HE MOJTYYHIIN V1I1IK-2-B1 JI1.3J11.4
pacnpoCTpaHeHus B ITK-1-31 TIK-1- J1.5
MpaKTHUKe pabOTEI V1IIK-1-Bl JI1.6J12.1J13.
KOKCOXUMHUYECKUX 1
nabopaTtopuii. 3anuch 213253
BUICOOTBETA (CKPUHKACTA).
Wnpnexc Pora, onpenenenue
IUTACTUYECKUX CBOMCTB HA
ammapare [m3enepa, 4nucio
Benyuusanus MTVI-BYXUH,
METO/J] OTpeeNICHUS
JIMIIATOMETPUYECKUX
cpoiict, UTU-[IMeTH,
OTpesie]IeHne BBIX0/1a
SKHJIKOTIO IBUKHBIX
MPOJYKTOB U3 IIACTUIECKON
MAacchl yTJIs,
Pa3Mo0CcoCOOHOCTH 10
XaparpoBy.XUMUYECKUI
aHanmu3 301eL. /Cp/
Pa3nen 4. Paznea 4.
IloaroroBka k
KOHTPOJIbHBIM
MEpONpPHUSITHAM U
BBINOJIHSIEMBIM padoTam
4.1 O0beM yacoB 5 23 TIK-2-31 IK-2- JI.1J11.2 P1,P2,P
CaMOCTOSITEIbHOMN paboTHI HA V1I1IK-2-B1 JI1.3J11.4 3,P4,P5,
nmoarotoBky k KM /Cp/ ITK-1-31 IIK-1- JI1.5 P6,P7
V1 IK-1-B1 JI1.6J12.1J13.
1
2102233
4.2 O0beM yacoB 5 25 ITK-2-31 TIK-2- JI.1J11.2 P1,P2,P
CaMOCTOSITEIbHOHN paboThI Ha V1 IIK-2-B1 JI1.3J11.4 3,P4,P5,
noarotoBky k BP /Cp/ TIK-1-31 IIK-1- J1.5 P6,P7
V1IIK-1-B1 JI1.6J12.1J13.
1
212233
Pasnean S. IloaroroBka k
KOHTPOJIbHBIM
MEepONpHUSITHAM U
BBINOJIHSIEMBIM padoTam
5.1 O0beM yacoB 5 0 TIK-2-31 IIK-2- JI1.1J11.2
CaMOCTOSITeNIbHOM paboThI Ha V1I1IK-2-Bl1 JI1.3J11.4
noarotoBky k KM /Cp/ ITK-1-31 I1K-1- JI1.5
V1 IK-1-B1 JI1.6J12.1J13.
1
2102233
5.2 O6beM yacos 5 14 ITK-2-31 TIK-2- JI1.1JI1.2
CaMOCTOSITEITbHOHN paboTHI Ha V1 IIK-2-B1 JI1.3J11.4
noarotoBky k BP /Cp/ MK-1-31 IIK-1- J1.5
V1 IIK-1-B1 JI1.6J12.1J13.
1
212233
5. ®OHJ OHEHOYHbBIX MATEPHUAJIOB
5.1. KonrposabHble MeponpusaTus (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aM€eH M T.I), BONPOCHI JJs
CaMOCTOSITe/ILHOM NMOATOTOBKH
Kon KonTponsHoe F:Iioie;:;eoMHe B
KM MepOTpHATHE It pBI OTIPOCHI TSI TTOATOTOBKH

KOMIIETEHIINI




KM1

Bomnpocs! k
IK3aMEHY

IMK-1-31;11K-2-31

1. Teepasie roproune uckonaemolie (TITW) u ux Bunel. 3nauenue TTU B
MHPOBOM SHEPIeTHYECKOM OaaHce.

2. OcHOBHBIE yTOJBHBIE OacceiHbL. 3amacsl, To0bYa 1 ToTpedieHne
TI'U B Poccum u 3a pybeskom.

3. Ucnonb3oBanue TIU B kauecTBe CHIPbS IJIs1 XUMHUECKON U APYTUX
oTpaciel MPOMBIIUIEHHOCTH.

4. O6pazoBanue, pa3BuTHE U TpaHchopMmanus TophsHbIX 60710T. CocTaB
pacTeHuil yrieoopa3zoBaTenei.

5. l'eoxumuyeckue, 6HOXMMHUUYECKHE U (PU3MKOXUMHYECKUE TIPOLIECCHI
peoOpa3oBaHIs NCXOJHOTO PACTHTENIFHOTO MaTepHaia Ha pa3IndHbIX
CTaIMSAX JIUTOTEHE3a.

6. Meramopdusm (yrnepukauus) TTY. Buasr meramopdusma.

7. dusnko-xuMHUUECKUe npouecchl npeBpamenus TTY B mponecce
Metamopduzma.

8. YcnoBus 06pa3oBaHMs pa3HOBOCCTAHOBIECHHBIX TUIIOB YTIICH.
MeTo/b!I OLIEHKH CTENEHU BOCCTAHOBICHHOCTH.

9. BiiusiHue BOCCTaHOBJICHHOCTH YIJIEH Ha X TEXHOJIOTHUYECKUE
cBoiicTBa. 10 Bnara yrneit. Bunbl Bnaru u meToJibl ux onpeaeneHus. 11.
Bnusxue nerporpaduueckoro cocrasa, FeHETUIECKOTO TUIIA U CTENICHU
MeraMopdu3mMa Ha U3MEHEeHUE coepxanust Biark B TT. 12. Bnusaue
Biaru Ha ceoiictBa TI'M. Beixo eTy4ux BemecTs U3 yrien. 13.
M3meHeHHe BBIX0/1a JTETYYHX BEIIECTB B PAAY MeTaMopdu3Ma yriei.

14. CocraB neTy4ux NpoyKTOB. XapaKTepHCTHKA TBEPABIX HENETyUUX
octatkoB. 10 15. 3onpHoCTh yrieil. Meronbl onpeaeaeHus 30JbHOCTH.
XUMHUYECKUN COCTAB 30JIbL.

16. Kinaccuduxanusi MUHepaJIbHBIX BEIIECTB YIJIeH.

17. IlpeBpalieHue MUHEPAIbHBIX KOMIIOHEHTOB IIPHU TEPMUYECKOH
nepepabotke TI'V B OKMCITUTENEHON M BOCCTAHOBUTEIHHOM Cperie.

18. Conep:xaHne MUHEPAIbHBIX KOMIOHEHTOB B YITISIX Pa3IHYHOTO
nerporpaguueckoro cocraBa U reHeTHYECKOTO THIIA.

19. Peaxue 37€MEHTHI B YIJISIX: pACTIPEICIICHUE U CIIOCOOBI BBIJICIICHHUSL.
20. Bunsl cepsl: 00mmas, opraHudeckast, IUpUTHas, CyiabdaTHas.

21. IIpoucxoxaenue cepsl B yrisix. Crnoco6sl onpenenerus. 22. @opmbl
OpraHMYECKON Cephbl B CTPYKTYpE YIJIsl.

23. IlpeBpalieHus CEpHUCTBHIX COCTMHEHUI B OKUCIUTEIHHOU U
BOCCTaHOBUTENBHOH cpene. 24. ConepxKaHUsI OCHOBHBIX JIEMEHTOB B
OpraHMYecKoi Macce yrie (yrnepo, BoZopo, a30T, KUCIOPO.). 25.
OmnpeneneHne IEMEHTHOTO COCTaBa XUMHIECKIMH METOIaMH
(JImbuxa, Keenpnans u ap.). 26. @opMbl KHCIOpOa U a30Ta B
opranundeckoit macce yriisi. 27CpaBaenue TIU paznudnbIx
TEHETHUYECKUX U IETPOrpadUUECKUX TUIIOB IO SJIEMEHTHOMY COCTaBY.
28. Tennora cropanus pasnuunsix Bunos TI'M. 29. Onpenenenue
ter1oTsl cropanus TI'M kanopumerpuueckum MeTonoM. PacueTHbie
METO/1bl OTIpeIeCHHs TEIIOTHI CTOPaHUs 110 JaHHBIM 2JIEMEHTHOTO
coctaBa 30. CTpyKTypHBIE MOJEIIN YTOJIbHOH MaKpOMOJIEKYJIbI
06o006mennas moxens UIM. 31. 3akoHOMEPHOCTH H3MCHEHHS CTPOCHHS
CTPYKTYpHBIX ()parMEHTOB OPraHU4ECcKOil Macchl B psiLy
MeTamopdusma yrieit. 32. UK-criekrpanbHbli aHaIH3.
Xpomarorpadus. 33. Macc-cniekrpomerpust. IMP1H u IMP13C —
cnekrpockonus. 34. PentrenoandpakuuonHsii ananus. 35. [I10THOCTS,
HOPHUCTOCTD U yJeNbHas NoBepxHocTh TT .

36. [IpoYHOCTHBIE XapaKTEPUCTUKH. DIIEKTPOPU3NIECKAE, ONITHICCKUE
U TeTIo(hu3uIecKie CBONCTBA.

37. HeiictBue Ha TI'U Bozpl, pa30aBiIeHHBIX U KOHIIEHTPUPOBAHHBIX
MHHEPAJIBHBIX KUCIIOT.

38. Bzaumopeiicteue TIU ¢ opraHnuecKUMU paCTBOPUTEISIMU.

39. Knaccudukanus SKCTpaKUuy MO THITY PACTBOPUTENS U YCIOBUIM
npolecca.

40. O6padoTka TI'V BogHBIME pacTBOpaMH Ienodei. [ yMuHOBEIC
KHCJIOTHI, X HCIOJIb30BaHNE B HAPOJIHOM XO3SHCTBE.

41. CranuitHOCTH MpoLecca OKUCIEHUS.

42. VIameHnenue GU3NIECKUX ¥ XUMUIeckux cBorcTB TIU mpu
OKHWCIICHUH.

43. larnbupoBaHue NpoIecCOB OKUCICHUs. MeTO bl OTIpeIeIeH s
CKJIOHHOCTH YTJIeH K CAMOBO3TOPAHHUIO.

44. TloBenenue yriei npu nupoiinie. Tepmudeckast yCTOMYUBOCTh
Pa3IHYHBIX TUIIOB CBS3EH.

45. TeopeTuyeckue OCHOBBI TEPMUYECKON AECTPYKLUUH YIiei




KM2

Kontponbnas
pabora

ITK-1-31;I1K-2-31

1. HazoBuTE OCHOBHBIE MMOKA3aTeIHN KAYeCTBAa KOKCA, KOTOPBIE SBIISIFOTCS
BBIXOTHBIMU TTapaMeTpaMy IIPH MOJIEIUPOBAHHH.

2. Ha3oBuTe TEXHOJIOTHUYECKUE TapaMeTpbl KOKCOBaHMS, KOTOpbIE
MIPUMEHSIOTCS B MOJICIISIX B KAYECTBE BXOIHBIX MMAPAMETPOB.

3. KakoBbI IOKa3aTeNU Ka4eCTBA HIMXTHI U UCXOIHBIX YIJIEH,
WCTIOJIb3yeMbIe B KAUECTBE BXOIHBIX APaMETPOB.
4. Yxaxure, Kakie oKa3aTelld KayecTBa yriel U IUXThl BO3MOXHO
OTIpEe/IeINTh Ha OCHOBE CYIIECTBYIOIIUX METOJIOB.
5. IlepeuncnuTe OCHOBHBIE TPYIIBI MUKPOKOMIIOHEHTOB YTJIsL, KOTOpPBIE
MO>KHO OIPEAETIUTh METOAOM MHUKPOCKOIIUH.

6. TlepeunciinTe MUKPOKOMIIOHEHTHI YTJIsl, KOTOPBIE UCIOIB3YIOT IS
BBIYUCIICHHUS CYMMBI CTIEKAIOIINX KOMITOHEHTOB.

7. llepeuncnnte MUKPOKOMIIOHEHTHI YIS, KOTOPbIE UCHOB3YIOT AJIS
BBIYUCIICHHS OTOIIAIOINX KOMIIOHEHTOB.
8. HazoBuTE OCHOBHBIE 3Talbl METOIMKHU OTIPEACTICHUS MTOKA3aTeNs
OTpa)kKEeHUsI BUTPUHHUTA , CyMMBI CIIEKAIOLINX W OTOIIAIONINX
KOMITIOHEHTOB.
9. ChopmMymupyiiTe MOCIE0BATSIILHOCTD MPOBEICHHS aHATTN3a 110
OTIpEe/ICTICHUIO BIIYKHOCTH YTIIEH MM IIMXTHI JUTSI KOKCOBAHUSI.
O0BsACHATE HA3HAYECHHUE KAXKIOI0 U3 DTAIOB.

10.0OnumuTe nociea0BaTeNbHOCTh 3TAN0B NPOBEIEHHS aHAJIN3a 110
OTIPE/ICIICHUIO 30JIbHOCTH YTJICH WIIH MIUXTHI JJIsT KOKCOBaHUSI.
OO0BbsicHUTE Ha3HAYCHHE KaxoTo u3 9TanoB.82 11.Hazosure
MOCIIeI0BATEIbHOCTD ITANOB NPOBEACHUS METOAMUKH 110 OTIPEIEICHUIO
BBIX0/JIa JIETYYHX BEIICCTB M3 YIIICH WM IMUXTHI JJIsT KOKCOBAHMSL.
OOBsICHUTE HA3HAYCHUE KaXKIOTO U3 TAIIOB.

12.ITosicHUTE IPUHLIMIT TIepecy€Ta ¢ OAHOTO COCTOSIHUS TOIUIHMBA B
npyroe (pabouee COCTOSIHUE, CyX0€, CyXoe 0€330JIbHOE, OPIraHuYeCcKOe U
T.JI.) ¥ IPUBEIUTE COOTBETCTBYIONIHE (hopMyisl. 13.0Omummre
MOCIIEIOBATEIBHOCTD TANOB IIACTOMETPHUYECKOTO HCIIBITAaHUS B
anmapare CanoXXHHUKOBA.

14.YxaxxuTe OCHOBHBIE ATarbl, HEOOXOUMbIE AJIs1 OTIPE/ICIICHUS
unzekca Pora.

15.0nummre MeTOIMKY MPOBEICHHS UCTIBITAHUS B IUIACTOMETPE
I'mzenepa.

16.Ha30B1TE OCHOBHBIC 3TAITBl METOUKH OTIPEICIICHHS BCITYYHBAHIS
no NTMUBYXWHy.

17.0numuTe OCHOBHBIE ATAIbl NPOBEIECHHS UCTIBITAHUS
nunaroMerpuueckux cBoiicts no UTU-JAMetH.

18.Kax BbI cunTaere, B 4€M COCTOST OTIIMYUS Mexay MeToaukamu UTU
-BYXWH, UTU-AMeTH u ucnpitanueM B anmnapate Cano>kHUKOBa?
Kaxkast 3 MeToAMK Ha Balll B3IJIS,1 NPEANOUYTUTENbHA B
MPON3BOJICTBCHHBIX YCIIOBHUSX M MOYeMy?

19.0nummTe METOIMKY OTIPEEIICHHSI BEIX01a JKUIKOTIO IBIKHBIX
NPOAYKTOB U3 IJIACTUYECKON MacChl yIJIsl.
20.YKaXuTe OCHOBHBIC 3TAIBI ONPEEIICHHUS Pa3MOJIOCITOCOOHOCTH YIJIs
Y IIMXTHI IO METOAY XapJArpoBa.
21.JlosicHUTE, B YEM COCTOUT Pa3IUUME MEXKIY BHICIIEH U HU3LIECH
TEIUIOTaMU CTOPAHMUSL.
22.B 4éM pa3nuuus MexXIy «aqnadaTHIeCKuM» 1
«M30TIePUOOTMUECKAMY MPOIIECCaMU MTPH OTIPEICTICHUH BBICIIIEH U
HU3IIeH TeIoT cropanus. IlpuBenuTe mpuMepbl BOZMOXKHBIX
TEeMIIepaTypHBIX MpoduiIe B ciiydae aanadaTuaeckoro u
M30TIepUOOTMIECKOTO TPOIIECCOB.

23.IlpuBenute GOpMyYIIbl BBIYUCICHUS U U TIOSCHUTE (PU3UUECKUN
CMBICII IEPEMEHHBIX.
24 Kak BBl cUUTaeTe, B UM 3aKITI0YaETCS HEOOX0AMMOCTh U3yUSHHS
METOJIOB OTIPE/ICTICHHUS IIAPaMETPOB YIIIEH U MUXTHI TPH
MOJIETTUPOBAHUH MEXaHUUECKHUX MOKa3aTenel KauecTBa KoKca.

5.2. IlepeyeHnb padoT, BHITIOJTHSIE

MbIX o gucuumuinHe (Kypcosas pa6ora, Kypcosoii npoexrt, PI'P, Pedepar, JIP, ITP u T.11.)

Kon
paboThI

Hazpanue
padoThI

[IpoBepsiembie
WH/INKATOPBI

KOMIIETCHIIUN

Copnepxanne paboTsI




P1

IIpaxruueckas
paboTa.
Texuuucekuit
aHaJM3 TOIUINBA

IK-1-YL;IIK-1-
BL;IIK-2-V1;11K-2-
Bl

1. Haecky yrus B pabodem coctossHur Maccoi 50,0 T BBICYIIMIN 10O
BO3/IyLITHO-CYXOTr'0 COCTOSTHMS, IIPU 3TOM €T0 Macca cocTaBuna 44,5 T.
BerancnnTs conepikaHnue BHEITHEH BIIATH yTIIs.

2. Bremmnss Biara npo0Os! Oyporo yris cocrasuser 30,0%, Biara
aHaIUTHYeCcKOH Mpo6sI 5,0%. Onpenennuts o0mIyro Blary obpasua.

3. BuemmHss Bnara npoObl KAMEHHOTO yriist cocTaBisier 7,3%, Biara
aHaUTHYeCKO# mpoObI 3,2%. OnpenenuTs 0010 BIary oOpasia.

4. Haecxka npo6s1 Oyporo yris TroneraHckoro MecTOpOXKICHUS Maccoil
100 r BeIcyLIEHA 1O BO3AYILIHO CyXOr0 COCTOSHMS, IIPU 3TOM Macca ee
craia 75,5 . JIys onpeaeneHus BlIary aHATMTHIECKOH POOHI B3sTa
HaBeCKa BO31ylIHO-cyxoro Tomnusa 2,0500 r. Ilocie BbICyIMBaHUS
poObl Macca ee coctaBuia 1,9143 r. Beraucauts coaepxanue
BHEIIIHEH BJIard 1 o0Iee coiepkaHue BIard B paboueM COCTOSHUU
TOTIJINBA.

5. Jlns onpeneneHys BHEIIHEH BIIard B3ATa HaBecKa IMPOOBI yIis
VYpansckoro dacceitna maccoit 100 r. ITocae noBeaeHus mpoObI 10
BO3/YIIHO-CYXOTO COCTOSIHUS Macca ee crana 89,9 r. [l onpenenenus
BJIaT aHAIUTHIECKO IIPOOBI B3Ta HABECKA BO3AYIIHO-CYXOTO
tormBa Maccoit 1,2500 r. [Tocne BbIcymyBaHus MpoOBI Macca ee
ymenbimnachk Ha 0,0138 r. Beruuciuts conepikanue BHEIIHEH BIIard U
oO1iee collepkaHne BIard B pabodeM COCTOSIHUH TOTUTHBA.

P2 IIpaxruueckas MK-1-Y1;IIK-1- 2) u ipm u36bITKE B 20 % (00=1,2) 11t Coxuranms 1 Kr yriis, IMeEIomero
paboTa. ['openue BI;IIK-2-V1;IIK-2- | cnenyromuii coctas, mac. %: C*"P=74,1, H"P=5,1, N*P=1,35, O"P=9,5,
TOIIMBA B1 S~"P=0,95, W*P=5,0, A"P=4,0. 2.

YroabcxapakIepuCTHKOM, IpuBeJEHHOBIpUMepel, cxuraercs ¢ o=1,5.
Onpenenutb 00BEMHBINI COCTAaB CYXUX MPOAYKTOB TOpeHus. 3.3.
IIpucxuranunyris(xapakrepucTUKanpuBeieHaB mpumepe 1)
00pa3yroTCs MPOTYKTH TOPSHUS, aHAIN3 KOTOPBIX ITOKA3all CIIeTyIOIIHi
cocraB 00.%: CO2 — 8,25; 02 —11,65; N2 — 80,10. Onpenenuts Bec
MPOAYKTOB TOPEHUs, BKIIOYasi BOAHBIE aphl, 00pa3yIoMUXcs Ipu
CKUTaHuU 1 KT yrist, 1 U30BITOK BO3yXa, UCIIOJIb3YEMOTO IS
C)KUTAHUSL.

P3 IIpaxrnueckas MK-1-Y1;IIK-1- 3ammcaTh BUICOOTBET (CKPUHKACT), B KOTOPOM H3JI0KUTH METOTUKY
pabora. BL;IIK-2-V1;IIK-2- | mpoBeaenus ananusza TI Y mo mapameTpam BIa)XHOCTb, 30JIbHOCTS,
Texuuyeckuit B1 BBIXOJI JIETYYHX, TEINIOTA CTOPaHHUS, a TAKKE PacYETHBIC (POPMYIIBI
aHaJM3 TOPIOYETO
HCKOTIAEMOTO

P4 IIpaxrnueckas IK-1-YL;IIK-1- 3ammcaTh BUICOOTBET (CKPUHKACT), B KOTOPOM U3JI0KUTH METOTUKY
pabora. OneHka B1;IIK-2-BI;IIK-2- | mpoBenenus ananusza TIY mo nmokazaressiM CIEKaeMOCTH YIS
CTICKAFOIITIX V1 (ompeneneHue criekaeMOCTH B anmapaTte CaloXKHUKOBA, OIIPE/IeICHIe
CIOCOOHOCTEH yTII. crniekaemoct 1o I'peit-Kunry)

P5 CaMocTosiTenpHas HK-1-Y1;IIK-1- nposenenus ananuza TI'U : Unnexc Pora, onpenenenue miacTHYecKux
pabota B1;IIK-2-V1;ITIK-2- | cBoiicTB Ha anmnapate [u3enepa, uucio BemyunBanust UTM-BYXWH,

Bl METO/1 OTIpEeJIeNIeHUs JuiiaToMmeTpudeckux cpoicts, UTU-[MetH,
OTIpe/eNICHNE BBIX01a JKUIKOIIOIBIKHBIX ITPOTYKTOB U3 ITACTHIECKOI
Macchl YIS, Pa3MOJIOCIOCOOHOCTD 0 XapArpoBY. XUMHUIECKUIT aHATH3
30JIBL.

P6 [Ipakruueckas M[K-1-Y 1;IIK-1- 3anucarh BUACOOTBET (CKPHHKACT), B KOTOPOM HM3JIOKHTHh METOUKY
paboTa. BL;IIK-2-V1;IIK-2- | npoBenenus ananu3a TI'M no nmapamerpam cymma OTOIIAIONMINX U
[erporpadpuuecknii | Bl CIIEKAIOIINX KOMIIOHEHTOB, [TI0Ka3aTellb OTPAKCHUS BUTPUHUTA.
aHau3 yrien.

P7 [Ipakrnueckas M[K-1-Y 1;IIK-1- 3anucarh BUACOOTBET (CKPUHKACT), B KOTOPOM H3JIOKHUTh COJCPIKAHHE
pabdota. TOCT BL;IIK-2-V1;IIK-2-  |TOCT 25543. Yka3aTh HanpaBieHus MpuMeHeHus pa3nuyHbix TITU B

25543. Ilpumenenue
TI'U, ucxons u3 ux
CBOJCTB.

B1

OTpaciLiX IPOMBINUICHHOCTH, UCXOS U3 UX NIOKA3aTeNel, KOTOPbIE
XapaKTepu3yroT CBONCTBA




5.3. OuneHo4HbIE MaTepuajibl, HCNOJb3YyEeMbI€ IJIsl IK3aMEHa (6I/IJ16T]>I, TECThI H T.l'l.)

DenepaabHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE yUPEKIACHHE

BBICIIIET0 ITPO(eCcCHOHAIBEHOT0 00pa30BaHus

«HanmoHanpHbIN MCCIIeA0BaTEILCKUN TeXHOToTnYeckuil yHuBepcuretr « MUCHCy

HosoTpourkwit punman

Kadenpa MaremaTuki 1 eCTECTBO3HAHUS

JucnunnuHa: TeopeTnueckie 0CHOBBI XMMHUYECKOH TEXHOJIOTHH TOILUIMBA U YTIIEPOIHBIX MaTEPUATIOB
Hampasnenue: 18.03.01 «Xumuueckass TEXHOJIOTHSD)

®dopma 00ydeHus: 3a09HAS

®dopma poBeIeHUS dK3aMeHa: YCTHAs

buner x sx3ameny Ne 0

1. CocraB seTy4ux NpoyKroB. XapaKITepUCTHKA TBEPAbIX HEJIETyUUX OCTATKOB.

2. UK-cnekrpanbHblid aHanu3. XpoMaTorpadusi.

3. Hasecky yris B paboueM cocTosstHUM Maccoit 50,0 r BEICYIIHIH A0 BO3YIIHO-CYXOTO COCTOSIHUS, TIPH 3TOM €ro Macca COCTaBhIIa
44,5 r. BeIuMCIUTB COZlepKaHNE BHELIHEHN BIIard yIJIs.

CocCTaBUI:K.T.H.,JOIeHT Kadeapsl MuE J.W.Anexceen

3aB. kadeapoit MuE A.B. IlIBanéna

5.4. MeTonnka ouieHKH OCBOEHHSI THCIUILTUHBI (MoayJsi, npakTuku. HUP)

IMToxa3zarenu v KpUTEPUH OLICHUBAHHMS 3K3aMEHA:— HA OLICHKY «OTIMYHOY (5 0aI0B) —00y4YaIOIIUIACSA IEMOHCTPUPYET BEICOKUI
YpOBEHB C(HOPMHUPOBAHHOCTH KOMIECTEHITUH,

BBICOKHUI YPOBCHb 3HAHUH HE TOJBKO Ha yPOBHE BOCIIPOU3-BEACHUS M 00BSICHEHNS HHPOPMAIUN, HO U HHTEJJICKTYalIbHbIE HABBIKH
pemeHus npobaeM 1 3aaad:

* aeTcs KOMIUICKCHAS OLICHKA MTPEATI0KEHHOHN CUTYalluH;

* ICMOHCTPHPYIOTCS TTyOOKHE 3HAHUS TEOPETHIECKOTO MaTepHaa M YMEHNE UX TIPIMEHSITE;

* IOCJIE0BATENbHOE, IPABUIIBHOE BEINOTHEHUE BCEX MPAKTHUYECKHUX 3aJaHUil;

* yMeHHE 000CHOBAaHHO M3J1araTh CBOW MBICIIH, JIeJIaTh HEOOXOAUMBIC BBIBOJIBL.— Ha OLICHKY «XOpPOIIOoy (4 Oarna) — oOydaromuiics
JEMOHCTPUPYET CPEAHUH yPOBEHb CPOPMUPOBAHHOCTH KOMITETCHITH:

* aeTcs KOMIUIEKCHAsS OIICHKA MIPEATI0KEHHOHN CUTyaIluH;

* ICMOHCTPHUPYIOTCS JOCTaTOYHBIC 3HAHUSI TECOPETHYCCKOIO MaTepHaia U yMEHHE UX IPUMCHSTH; HO JIOIYCKAIOTCS
HE3HAYHUTEIbHBIC ONIHOKN, HETOYHOCTH

* BEIIIOJTHEHHE BCEX IPAKTHUYCCKHUX 3aaHUH; BOSMOKHBI MHIYHBIC OIIHOKA, HC-TIPABIIsIEMbIe CAMUM CTYISHTOM IOCIIe
3aMevaHus MpenojaBaTens;

* 3aTpyJHECHHS IPU aHAJUTHYECKUX OIEepaNusiX, IEPEHOCE 3HAHUI U YMEHUIA Ha HO-BbIC, HECTAHIAPTHBIC CHTYaIIHH.

.— Ha OIICHKY «yJOBJIETBOPHUTEIHHOY (3 Oaia) — 00yJaroImuiics: IeMOHCTPUPYET ITOPOTO-BEIH YPOBEHb CHOPMHUPOBAHHOCTH
KOMIIETCHIIUN:

* 3aTPYAHEHUS C KOMIIJIEKCHOI OIIEHKON MPEJIOKEHHONW CUTyallnu;

* HETIOJIHOE TEOPETHIECKOe 000CHOBAaHNE, TPEOYIOIIee HABOAAIINX BOIIPOCOB IIPe-TI0aBaTes;

* BEIIIOJTHEHHE 3a/IaHA ITPH ITOACKa3Ke ITPENoJaBaTels;

* 3aTpyAHEHUS B HOPMYITUPOBKE BHIBOJOB.— HA OLIEHKY «HEYIOBIECTBOPUTEIHHOY (2 6asia) — 00yqalouuiicss AEMOHCTPUPYET
3HaHus He 6osee 20% TeopeTHYecKoro

Martepuana, JOIMyCKaeT CYIIECTBeHHBIE OIMOKH, HE MO-)KET TI0Ka3aTh HHTEIICKTYalIbHbIe HABBIKH PEIICHHS IPOCTHIX 3a/1a9.— Ha
OIICHKY «HEYJOBIETBOPHUTEIHHOY (1 6aimt) — oOydarommiicss He MOXET I0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsICHEHUS HH(POPMAIIMHU, HE MOXKET MMOKa3aTh HHTEN-JICKTyalbHbIC HABBIKM PELICHUS MIPOCTHIX 3a7a4 HeMPAaBUIIbHASL OLICHKA
TPe/II0KEHHOHN CUTYaIiH

6. YHEBHO-METOANYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. PexoMmenayemasi iutepaTtypa

6.1.1. OcHoBHas JuTEpaTypa

ABTODBI, COCTaBUTENIN 3arnaBue BubnmoTexa W3narenscTBo, rofg
JI1.1 |Ilorexun B.M., OCHOBBI TEOPUH XMMUYECKIX CII6: U3natenscTBo "Jlans",
Ilotexun B.B. MIPOLIECCOB TEXHOJIOTUHU 2014

OpraHUYEeCKHUX BEUIECTB U
HedTenepepaboTKU: YICOHHK

JI1.2 | Kupcanos 1O.T. pacueTHbIC U rpaduaeckie VYpanbckoro yHUBEpCHUTETA,
METO/bl ONIPENIENICHUS CBOICTB 2014

HedTH U HEYTENPOIYKTOB:
VY4eOHO MeToIMYeCcKoe

nocobue
JI1.3 | FO.I. Kupcanos ; Pacuernble u rpaduueckue W3narenscTBO Ypanabckoro
Hayy. pen. M.T. METOJIbI OTIpE/ICIEHUs CBOICTB yHHUBEpcHTeTa, , 2014
Tumos He(PTH U HE(HTETPOTYKTOB :

yaeOHOe ocoone




ABTODBI, COCTaBUTETH

3arnaBue

bubaunorexa

W3naTenbcTBO, TON

JI1.4 (Ilonomapenal’ A. OCHOBEBI T€0JIOTUH YTJIS U OpenOypr : OpeHOyprexuii
TOPIOYMX CJIAHLEB : yueOHOe rocyIapCTBEHHBIH
nocobue yHuBepcurer, 2015
JI1.5 |aBr.-coct. B. A. Teonorus HedTH U rasa : Craspomnouis : CeBepo-
I'pumum, E. 1O. 71a00paTOPHBIA MPaKTUKyM Kaskasckuil @enepanbHblii
TymanoBa, A. A. yauBepeutet (CKDY), 2015
Poxxnosa, M. II.
TonoBanos [u ap.].
JI1.6 | Kocrpomusn P.H., XUMUUECKU cOCTaB HEPTH : Kazans : Kazanckuii
Hoparumona JI.A., y4ebHoe mocodue HaIMOHATBHBIN
Cononosa H.JL HCCIIeI0BATENIbCKUI
TEXHOJIOTMYECKHUI
yuusepcuret (KHUTY), 2018
6.1.2. JlonosiHuTEIbHAS JINTEPATYpPa
ABTODBI, COCTaBUTEIN 3arnaBue BubnmoTexa W3narenscTBo, rof
JI2.1 |: Ulapudymmun A. B., | AHanu3 kauectBa He(TH, Kazanb: Kazanckuit HayyHo-
Tepentrena H. A. HEPTENPOIYKTOB U HCCIIeI0BATENIbCKUI
METPOJIOTHYECKas! OL[EHKA TEXHOJIOTHYECKUi
CPEICTB U3MEPEHUH : yauepcuret (KHUTY), 2010
Kazanb: Kazanckuii HayuHO-
UCCIIe10BaTENbCKUI
TEXHOJIOTHYECKHI
yausepcuret (KHUTY), 2010:
1a00PaTOPHBIN MPAKTUKYM:
MPAKTHKYM
6.1.3. Metoanyeckue pa3padoTku
ABTODBI, COCTaBUTETH 3arnaBue bubaunorexa W3naTenbCcTBO, TON
JI3.1 [Kpsuosa C.A, Iloxa3arenu kauecTBa BOJBL: Hosorpouuk: HO HUTY
Anekcees JI.1. 1a00PaTOPHBIN MPAKTUKYM JUIS «MHUCHUC», 2025
CTYJCHTOB, 00yYaIOMIUXCS 1O
HaTpaBJICHHUSIM TIOITOTOBKA
18.03.01 Xumunueckast
TexHosorus, 13.03.01
TennosnepreTuka u
TEIUIOTEXHHKA BceX popm
00yueHust
6.2. Ilepeyenn pecypcoB HH(OPMAMOHHO-TEJIEKOMMYHUKANMOHHO# ceTn « AHTepHET»
ITonomapesa, I'. A. OCHOBBI T€0JIOTHUH YIS U https://biblioclub.ru/index.php?page=book&id=364844
TOPIOYHX CJIAHIIEB : yaeOHoe mocobue / . A.
ITonomapesa ; OpeHOYPrcKuit ToCyAapCTBEHHBIH
yHuBepcuteT. — Opendypr : Opendyprexuit
rocyJnapcTBeHHbIN yHuBepcuTet, 2015. — 121 c. : ui.,
o1 Tabn. — Pexxum moctyna: mo moamucke. — URL:
https://biblioclub.ru/index.php?
page=book&id=364844 (nata oOpaiieHus:
22.07.2023). — bubmmorp. B k. — ISBN 978-5-7410
1264-2. — TexcT : NeKTPOHHBIN.
I'puaun, B. A. Teonorus Hedty u rasa : kype nekuuii : | https://biblioclub.ru/index.php?page=book&id=562880
yuebHoe nmocobue : [16+] / B. A. I'punum, E. 1O.
TymaHoBa ; MUHHCTEpPCTBO HAYKH M BBICIIETO
obpazosanus Poccuiickoit @eneparn, CeBepo
KaBkasckuii penepanbHblii yHUBEPCHUTET.
3 Crapomnods : CeBepo-Kaskazckuit denepanbHblit

yanBepcuteT (CKOVY), 2018. — 202 c. : mi.,Tadm.,
cxeM. — Pexxum nocrtyna: o noxanucke. — URL:
https://biblioclub.ru/index.php?
page=book&id=562880 (naTa oOparmeHus:
22.07.2023). — bubmuorp.: c. 200. — Texcr :
3JIEKTPOHHBII.




Komertos, B. B. lNi3u¢uxarms KoHICHCHPOBAHHBIX https://biblioclub.ru/index.php?page=book&id=144621
TOTIIMB: PETPOCIIEKTUBHBIN 0030p, COBPEMEHHOE
COCTOSTHHE JIeNT ¥ IepCIIeKTUBEI pa3BuTHs / B. B.
Komerros. — Mocksa : Muadpa-Umxenepus, 2012. 504
33 c. — Pexxum nocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?
page=book&id=144621 (nata oOparmeHus:
22.07.2023). — ISBN 978-5-9729-0052-7. — TexkcT :
3JIEKTPOHHBIN.

6.3 IlepevyeHsb NPOrpaMMHOTro o0ecneYeHust

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 | Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;

I1.3 Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

I1.4 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition

I1.5 | Microsoft Office 2007 Russian Academic OPEN No Level

I1.6 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

.7 |7-zip

1.8 | Notepad++

1.9 | Bbpaysep Google Chrome

I1.10 | Zoom

I1.11 |Bpay3ep Yandex

I1.12 | Bpaysep Microsoft Edge

6.4. IlepevyeHb HH(POPMALMOHHBIX CHIPABOYHBIX CHCTEM U MPodecCHOHATBHBIX 023 TaHHBIX

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

Ayn. Haznauenue Bun OcHaienue
113 VYuebHas nabopatopusi (KOMIBIOTEPHBIH 13 mT. - Kommberotep B coope;
Ki1acc) 1 mr. - Ilpoexrop yHmBepcanbHBIH Vivitek
DH278S;
1 mrt. - Dkpan HacTeHHbId 150x200;
1 . - Kommyrarop D-Link 16 mopr.;
1 wrt. - [lonBec ass mpoekTopa;
1 wr. - Be6 kamepa Logitech;
1 mr. - Konguuosnep ;
13 wt. - CTON KOMIIBIOTEPHBIH;
2 mrt. - CTOJ MpenoJaBaTeNbCKHii;
7 wr. - Crynbs;
12 wrr. - Kpecno;
1 . - [Tka¢ KHUKHBIH;
12 wT. - PynonHsle WTOpHI;
1 mt. - YueHndeckas 10CKa;

134 VYuebnast  ayguropms  aus  3aHsATwHil | [Ip 1 . - Kommerotep B coope;
JIEKITUOHHOTO THIIA, MIPAKTUYECKAX 1 wmr. - Ilpoexrop Acer ¢ NOTOJOYHBIM
3aHATHH KpEIJICHUEM;

1 mT. - DKpaH Ha MITAaTHBE,

1 mT. - Be6 xamepa Logitech;
1 mt. - YueHnueckas J0CKa;
19 wir. - CTOJN CTYACHUECKHA;
37 wr. - Cryum,

3 mr. - XKamosu.

8. METOAUYECKHUE YKA3AHUA J1JI1 OBYYAIOIUXCA

1 MeTtonuyeckue peKOMEHAAINH 110 H3YUEHHIO TUCIUTLIHHEL

OGyuatonMcs HeOOX0MMO 03HAKOMHTBCS:- C COAepkKaHueM pabodelt mporpaMMbl AUCUUILINHEI (nanee - PITJT), ¢ nensimu n
3aJaqaMy TUCHUIDIHHEI, € CBA3SMH C IPYTHMHU

JUCIUIDIMHAMHI 00pa30BaTeIbHON MPOTpaMMBL, C OCHOBHOW M JJOMIOJTHATEIBHOM INTEPaTypO, B YaCTHOCTH C METOANIECKAMH
pa3paboTkaMu 10 JaHHOW TUCLUILIMHE, UMeroImuMcs Ha o0pa3zoBatenbHoM noptane LMS Canvas u caiite kadenpsl, ¢ BuIaMu
CaMOCTOSITEIILHOH pabOTHI.

JI7st yCIIeIHOTO yCBOGHUS TEOPETHUECKOTO MaTepHrana HE0OX0ANMO PETyISIPHO MOCEATh JIEKIUH, aKTHBHO paboTaTh Ha
MPaKTUYECKUX 3aHATHAX U 1a00paTOPHBIX paboTax, MepPEeUNTHIBATE JIEKIIMOHHbBIA MaTepHal, 3HAYNTEIIbHOE BHUMAHHE YACTIATh
CaMOCTOSITEIbHOMY U3YUCHHUIO IUCIUITINHBL.

[TosTOMYy, Ba’KHBIM YCIIOBHEM YCIICIITHOTO OCBOEHHMS UCILMILTHHBI O0yYalOIIMUCS SIBISCTCS CO3JJaHIE CUCTEMBI TPAaBUIBHOM




OpraHH3alUH TPYJa, MO3BOISIONIEH pacIpeaenuTh yueOHy0 Harpy3Ky paBHOMEPHO B COOTBETCTBHU C TPahUKOM
o0pa3oBaTebHOro Tporiecca. boiblyro HOMOIIb B 3TOM MOXET OKa3aTh COCTABJICHHUE IIaHa pabOTHI Ha CEMECTP, MECSILI, HEJETIO,
neHb. Ero Hammgme mo3BOJIMT MOJUYMHATE CBOOOTHOE BpeMs LIENIIM yueOBl, TpyIUThCs Oojiee ycremHo 1 3¢ dexrnsHo. C Bedyepa
BCET/Ia HAJI0 paclpeieNnaTh padoTy Ha 3aBTPAIIHUH AeHb. B KOHIIE KaKIOTO THS [eJIecO00pa3Ho MOABECTH UTOT PabOTHI:
TIIATEIbHO MPOBEPUTH, BCE JIU BHINOJIHEHO [0 HAMEUEHHOMY IIJIaHY, He OBLIO JIH KaKUX-THOO0 OTCTYIUICHHUH, a eclii OBLIH, O KaKoH
HpUYMHE OHU Npon30unTH. Hy)XHO OCYIIECTBIATS CAMOKOHTPOJIb, KOTOPBIH SIBIISIETCS HEOOXOIMMBIM YCIOBHEM yCHEIIHON y4eObl.
Ecnm 9T0o-TO 0CTanocs HEBBIIOTHEHHBIM, HEOOXOIMMO H3BICKATh BPEMS JUIS 3aBEPIICHHUS 9TOH 4acTH paboTHI, He yMEHbIIAs
00BbeMa HeIeNBbHOTO TIIaHa.

Bce 3aianust K IpakTHYECKUM 3aHSATHSM, & TAlOKE 331aHUs, BHIHECEHHBIC HA CAMOCTOSTENILHYIO paboTy, PEKOMEH/LYEeTCs BBIIIOJIHSTh
HETIOCPEICTBEHHO II0CTIE COOTBETCTBYIOIIECH TEMBI JIGKIHOHHOTO Kypca. ITO CIIOCOOCTBYET JIyUIIeMy YCBOCHHIO MaTeprana,
MO3BOJISICT CBOEBPEMEHHO BBISIBUTH U YCTPAHUTH «IPOOEIBD) B 3HAHMAX, CHCTEMaTH3UPOBAThH paHee MPOMICHHBII MaTeprall, Ha €ro
OCHOBE IPHCTYMHUTH K OBIAJCHUIO HOBBIMU 3HAHHSMH U HaBBIKAMHU.

2 MeTtoauyeckie peKOMEHAALMH 110 TTOATOTOBKE K JIEKIUSIM

OCHOBHBIMH BHaMH ayIUTOPHOI pabOTH 00yJAIOIIUXCS ABISAIOTCS JISKIMOHHBIE 3aHATHS. B X0/1e eKiuii mpenoaBaTens
U3JaraeT U pa3bsACHAET OCHOBHBIE, HAaHOOJIee CI0KHBIE TOHATHUS TEMBI, a TAKOKE CBI3aHHBIE C HElf TEOPETUUECKUE U TPAKTUIECKHE
HpOOJIEMBI, 1aeT PEKOMEHIAIMY Ha NPAKTUYECKIE 3aHATUS, BMECTE C TEM, YeTKO (POPMYJIMPYET U yKa3aHHUs HA CAMOCTOSITENIBHYIO
paborTy.

B xoze nexnnoHHBIX 3aHATHH He0OX0ANMO BECTH KOHCIIEKTHPOBaHUE yueOHOTo MaTeprana. OOpamiate BHUMaHIE Ha KATETOPHH,
(hopMyNUpPOBKH, PACKPHIBAIOIIME COAEPHKAHUE TeX WM UHBIX SBICHUH U MPOIIECCOB, HAYYHbIE BHIBOBI U MPAKTUYECKHE
PEKOMEH/IAIINH, TTOJIOKUTENBHBIN ONBIT B U3y4CHUH IIPOOIIEM.

3HAKOMCTBO C JUCIUILIMHON IIPONUCXOIUT yXKe Ha TIepBOil JEKIIHH, T1Ie OT CTyASHTa TpeOyeTcs He MPOCTO BHUMAaHHE, HO 1
caMocTosTeNnsHoe oopmieHne KoHCIeKTa. [Ipu paboTe ¢ KOHCIIEKTOM JEKIHit HeOOXOIUMO YUUTHIBATH TOT (aKTOP, YTO OJHH
JIEKIUY aI0T OTBETHI HA KOHKPETHBIE BOMPOCHI TEMBI, JPYTHE — JIUIIb BBISBIAIOT B3aUMOCBSI3H MEXY SIBICHUSMH, TIOMOTas
CTY/ICHTY TOHATH TITyOWHHBIE TIPOLIECCH PA3BUTHS H3y4aeMOTO MpeaMeTa Kak B ICTOPHUIECKOM acleKTe, Tak U B HACTOAIIEE BPeMs.
KoncnekrupoBaHne TEKIMi — CI0XKHBIN BUA By30BCKOM ayAUTOPHOH pabOTHI, MPEANOIarafonuii HHTEHCHBHYIO YMCTBEHHYIO
JEeSATeNBHOCTD CTyIeHTa. KOHCIIeKT sIBIsieTCsl MOJIEe3HBIM TOT/a, KOT/a 3alMCaHo caMOe CYLIECTBEHHOE U CJIENaHO 3TO CAMUM
00y4aronmMmcs.

Ienecoobpazno pazpaboTaTh COOCTBEHHYIO CHCTEMY COKpaIlleHui, ab0peBuaryp u cumBoiioB. OHAKO NP JTajibHEHIIeH paboTe ¢
KOHCTIEKTOM CHMBOJIBI JIyUIIIC 3aMEHUTH OOBITHBIMH CIIOBAMU JUIsl OBICTPOTO 3PUTEIBHOTO BOCTIPHUATHS TEKCTA.

PaboTast Hai KOHCIIEKTOM JICKIIMH, BCeraa HEe0OX0ANMO HCII0Ib30BaTh HE TOIBKO YUeOHUK, HO U Ty JIUTEPATypy, KOTOPYIO
JIOTIOJTHUTEIIFHO PEKOMEHI0BAJ JIEKTOp. VIMEHHO Takas cepbe3Has, KpOIOTIINBast paboTa C JEKIMOHHBIM MaTePHAIOM MO3BOJIUT
TITyOOKO OBJIAJIETh TEOPETUIECKUMH 3HAHUSIMH.

3 MeTtoauyeckue peKOMEHAAINHY 110 MTOATOTOBKE K MPAKTUYECKUM 3aHATHUAM

I[paxTrueckue 3aHATHS 3aBEPLIAIOT H3yUCHUE HanboJIee BayKHBIX TeM y4eOHON MucHMIUIMHBL. OHU CITyXKaT A 3aKpeIUICHHs
M3yYEHHOTO MaTepHaia, pa3BUTHS YMEHHI W HABBIKOB TIOATOTOBKH JJOKIAI0B, COOOIIEHHUH, TPHOOPETEHNUS OTBITA YCTHBIX
IMyOJIMYHBIX BBICTYIUICHUH, BEICHNS TUCKYCCHH, apIYMEHTALUH U 3aIIUTHI BEIIBUTAEMBIX TOJ0XKEHUH, a Taloke AJIsI KOHTPOJIS
MpernoaaBaTeneM CTENEHH MOATOTOBIEHHOCTH CTYI€HTOB MO U3y4aeMON TUCHUIIIMHE.

[TpakTuyeckoe 3aHATHE - 3TO 3aHATHE, IPOBOMMOE O] PYKOBOJICTBOM IPEIoaBaTeNs B yueOHOH ayTUTOPHH, HAIIPABICHHOE Ha
yriryOneHrne Hay4qHO - TEOPSTUIECKUX 3HAHUI U OBJIaICHUE ONPEICIIEHHBIMI METOIaMH CaMOCTOSITeNbHOH paboThl. B mpomecce
TaKWX 3aHATUH BeIPaOaTHIBAIOTCS MpaKTUUecKue yMeHus. [lepen mpakTHUECKHIM 3aHATHEM CIeAyeT U3YyIUTh KOHCIEKT JIEeKIUU U
PEKOMEH/I0BaHHYIO MIPENOaBaTEIEM JINTEPATypy, oOpallias BHUMaHUE Ha IPAKTUYECKOE IPUMEHEHNE TEOPHU M Ha METOJIUKY
peIIeHNs THITOBBIX 3a1ad. Ha mpakTndeckoM 3aHATHH TTIaBHOE - YSICHUTH CBA3b PEIIaeMBIX 331a4 C TEOPETHIECKIMI
MOJIOXKEHUSIMH.

Jlornyeckasi CBsI3b JICKIMI U IPAKTHYECKUX 3aHATUH 3aKII09aeTCs B TOM, YTO HH(pOPMAaLUs, 0JIy4YeHHas Ha JICKIUH, B IIpoliecce
CaMOCTOSTENFHON pabOTHI Ha PAKTHYECKOM 3aHATHH OCMBICITBACTCS M IIepepadaThIBaeTCs], IPH ITOMOIIH MTPEI0IaBaTeNs
AHATM3UPYETCS 0 MeTbYalIIIX IOAPOOHOCTEH, TIOCIE YeTO MPOYHO YCBAUBACTCSL.

CrpyKTypa NPaKTUIECKOTO 3aHATHS:

1. B Hauane 3aHATHS HAa3bIBAETCS €r0O TEMA, IIeJb U ITAIlbl IPOBEACHHUS.

2. [To Teme 3aHATHS MTPOBOAUTCS Oecena, 9T0 He0OOXO0IUMO ISl 0CO3HAHHOTO BBHITIOJHEHHUS PAKTUIECKOH paboTHI (TI0
KOHTPOJIBHBIM BOIIPOCAM).

3. Ilepen yxo0M M3 ayJUTOPHHU CTYJEHTHI JOJDKHBI HABECTH MOPSIIOK Ha CBOEM paboueM MecTe.

4. MeTtoauyeckre peKOMEHAAINH 00YJaIOIIMXCs M0 MOATOTOBKE K TECTOBBIM 3aJIaHUSIM

TecThI COCTaBIEHBI C YIETOM JICKIMOHHBIX MAaTEPHAJIOB 110 KKAOI TeMe TUCIUIIIMHEL. TeCTOBBIC 3aJaHUs CTPYIIINPOBAHEI B
HECKOJIBKO OJIOKOB, COTTIACHO OCHOBHBIM pa3JieNiaM MPOTrpaMMbl JUCIUILINHBL.

Llenb TecTOB: MpoBEpKa YCBOCHHUS TEOPETHUECKOTO MaTepHaia JUCIUILIMHGI (COoepkaHus 1 00beMa OOIINX U CHEIHAIbHBIX
MOHATHH, TEPMUHOJIOTHH, (DAKTOPOB M MEXaHU3MOB), a TAKOKEe PA3BUTHS YICOHBIX yMEHHI W HABBIKOB.

TecTsl MOTYT OBITH COCTABIICHEI B CleAyIOUIeH (opme:

3aKpBITHIE 3a7]aHUSI C BHIOOPOM OJJHOTO NMPAaBUIBHOTO OTBETa (OUH BOIPOC U YEThIPE BAPHAHTA OTBETOB, U3 KOTOPBIX HEOOXOIMMO
BBIOpATh OJIHH).

OTKpBITHIE 3aJaHUS C BEIOOPOM HECKOJIBKUX IPABIIIBHBIX OTBETOB.

IIpu moAroTOBKE K TECTUPOBAHUIO HEOOXOAUMO:

O

npopaboTaTs HHGOPMAIMOHHBII MaTepHal 110 TUCIUIUINHE,

U

YETKO BBISICHUTB BCE YCIIOBUS TECTUPOBAHUS 3apaHee: CKOJIBKO TECTOB OyAeT MPEAIOkKEHO, CKOJIBKO BPEMEHH OTBOIUTCS

Ha TECTHPOBaHHE, KAKOBA CHCTEMA OIICHKH Pe3yJIbTAaTOB H T.II.

IIpu npoX0XKICHUH TECTUPOBAHKS HEOOXOANMO:

O




BHHMATENIBHO U 10 KOHI[A IPOYUTATh BOIIPOC U MpeJlaraeMble BAPUAHTHI OTBETOB, BBIOPATh MIPABMIIBHBIE (MX MOXKET

OBITH HECKOJIBKO);

0

B IIPOIECCE PEUICHUS XKEeNaTeIbHO MIPUMEHATh HECKOIBKO MOIXO0I0B B PEIICHNH 3aAaHU (3TO IO3BOJIICT MAKCHMAIIEHO
THOKO OMEPHPOBATh METOAMH PEIICHHUS, HAXO IS KAXKABIA pa3 ONTUMAbHBIA BAPHAHT);

O

U

HE TPAaTUTh MHOTO BPEMEHH Ha «TPYyIHBIH BOIIPOCY, IEPEXOIUTh K APYTUM TECTaM, BEPHYBIINCH K HEMY B KOHIIE;

OCTaBHUTh BPEeMs [UIsl IPOBEPKH OTBETOB, YTOOBI H30€KaTh MEXaHUUYECKUX OIINOOK.

5 MeToandeckne yKa3aHUs K BEIOJTHEHHIO JOMAITHEH (KOHTPOIBEHON) paboTHI

[esp10 BEITOTHEHUS JOMAMTHEH (KOHTPOIBHOM) pabOTHI SBISETCS:

0

MPUBUTHE 00YYAIOIIAMCS HABBIKOB OHOIMOTpadUueCKOro OUCKa HE0OX0MMOM TUTepaTyphl (Ha OYMaKHBIX HOCHUTEIAX
W/WJIH B 2JIEKTPOHHOM BHZIE€ B COBPEMEHHBIX OT€YECTBEHHBIX M 3apyOCKHBIX IEKTPOHHBIX OMOIMOTEUHBIX CHCTEMAX);

0

NpUBHTHE 00YYaIOMIAMCS HABBIKOB KOMITAKTHOTO W3JI0KCHHSI MHCHHSI aBTOPOB M CBOETO CYXKJICHHUS 110 BEIOPAaHHOMY
BOIIPOCY B ITMCEMEHHON (hOpMe, HayIHO T'PAMOTHBIM SI3BIKOM U B XOPOIIIEM CTHIIE;

U

NpUOOpETEeHEe HaBbIKA TPAMOTHOTO O(OPMIICHHS CCHUIOK Ha HCIOJIb3YeMbIe HCTOYHUKH, PABUIIBHOTO IIUTHPOBAHHUS
ABTOPCKOTO TEKCTA,;

U

BBISIBJICHHE U Pa3BUTHE y 00yUarONIMXCcsa HHTepeca K ONpeAeIeHHON HayqHOH U MPaKTHIeCKOoH mpolieMaTHKe.

OCHOBHBIC 32/1a94 00YYAIOIIEroCs IPH BHIIIOJIHEHUU TOMAITHEH (KOHTPOJIBHOM) paboThI:

0

C MaKCHMAaJBHOM MOTHOTOH HCIIONIB30BATh JIUTEPATYPy IO BEIOPAHHOM TeMe (Kak PEKOMEHIYeMYI0, TaK 1

CaMOCTOSITENBHO TOI00PaHHYIO) ISl TPABUIIBHOTO MOHUMAHUS aBTOPCKO ITO3HUIINH;

O

BepHO (0e3 HCKaKEHHS CMBICIIA) TepeaTh aBTOPCKYIO MO3UIINIO B CBOEH padoTe;

0

YSICHUTB JUTSA ce0s ¥ M3JI0XKHUTh IPUYUHBI CBOCTO COTJIacusl (HECOTIIACHsI) C TEM WIJIM HHBIM aBTOPOM I10 JaHHOU

npooOieme.

TpeboBaHMS K COIEPKaHUIO:

0

Martepual, UCII0JIb30BaHHbIA B paboTe, JODKEH OTHOCHTHCS CTPOTO K BEIOPaHHOU TeMe;

U

HEOOXO0JMMO M3JI0KUTh OCHOBHBIE ACIEKTHI IPOOIEMBI HE TOJIBKO TPAMOTHO, HO M B COOTBETCTBUH C TOH MIIM HHOU
JIOTUKOH (XpOHOJOTHYECKOMN, TEMATUIECKOM, COOBITHIHOM U APYTroi);

0

TIPH U3JTI0KEHHUH CIIEAYyeT CTPYIITHPOBATh UAEH PA3HBIX aBTOPOB IO OOIIHOCTH TOYEK 3PEHHS FIIHM 10 HAYYHBIM IIKOJIaM;

0

paboTa JOJIKHA 3aKaHYMBATHCS MOJIBEICHUEM HTOTOB IIPOBEACHHOM pabOTHI: COAEPkKATh KPaTKUil aHaIM3-000CHOBaHHE
MPEHMYIIECTB TOX TOUKH 3PSHHUS IO PaCcCMaTPHUBaEMOMY BOIIPOCY, C KOTOPOH 00ydaromuiics COTUIape .

Crpyxrypa paboThL:

1. TUTYNBHBIH JUCT.

2. ConeprxaHue.

3. Texct paboTsl. OH AETUTCS HAa TPU YaCTH: BBEJCHNE, OCHOBHAS YaCTh U 3aKII0UYCHHE.

a) Beenenue — pa3gen paboTbl, MOCBSILEHHBIH TOCTaHOBKE MPOOIEMBl, KOTOpas OyJeT paccMaTpUBaThCs, 1 000CHOBAHMIO BEIOOpa
TEMBL.

6) OcHOBHasI 9aCTh — 3TO TIABHOE 3BEHO PabOTHI, B KOTOPOM ITOCIIEJOBATEIRHO PACKPHIBAETCS BEIOpaHHas TeMa. OCHOBHAS 4acTh
MOXET OBITh IPEACTABICHA KaK IIeTbHBIM TEKCTOM, TaK U pa3jelsieHa Ha raBbl. [Ipn HeoOXoauMOCTH TeKCT pedepaTa MOXKET
JIOTIONTHSATHCS WIUTIOCTPALUSAMH, TabJIHIaMu, rpagukaMu, HO UMHU HE CICIYET «IIeperpyKarhby TeKCT.

B) 3aKII0UeHIe — JaHHBII pa3/en paboThl JOJDKEH OBITh MPEICTABIEH B BH/E BBIBOJIOB, KOTOPBIE TOTOBSITCS Ha OCHOBE
MOJTOTOBJICHHOTO TEKCTA. BBIBOIBI JOIKHBI OBITH KPATKIMH M YeTKUMH. Taoke B 3aKIFOUYCHUN MOKHO 0003HAUYUTh IPOOIICMEI,
KOTOpbIE "BBHICBETUIINCE" B X0/1€ PaOOTHI, HO HEe OBbLIM B HEH PaCKPBITHI.

4.CruCOK HCTIOIF30BaHHBIX HCTOYHUKOB H JINTEPATYPHl. B TaHHOM CIIMCKE HAa3hIBAIOTCS KaK TC HCTOYHHUKHU, HA KOTOPBIE CCHUIACTCS
00yJaronuiics IpH MOATOTOBKE PAOOTHI, TAK M BCE MHBIC, H3yYCHHBIC UM B CBSI3H C €0 IMOATOTOBKOMH

OdopmieHHas B COOTBETCTBUH CO CTaHAapTaMu paboTa caaeTcs Ha kadeapy MeTamryprudecKux TEXHOJIOTHH U 000py 10BaHHUS.
Pabota cunraercs BHIOJHEHHOM, €CIIM OHA 3aYTE€HA MPEINOAaBaTEIeM, BEIyIINM 3aHATHS.

3amgaHue Ha BHIIOJTHEHHE pabOTHI BRIIASTCS BEAYIUM IPETIoIaBaTesIeM Ha MepBOH JISKIINH, CPOK CAAYH Ha TIPOBEPKY — 3a 2 HENeNTH
710 3a4eTHO Henenn. KoHcynbTamm mo Bonpocam, CBSI3aHHBIM C BEIITOJTHEHHEM PabOThI, IPOBOAATCS IO COTTIACOBAHHIO C
npernoaaBaTeieM, BeIyIuM TUCIUILIHHY, B COOTBETCTBHH C PACIMCAaHUEM, BRIBELINBACMbIM Ha cTeH e kadeapsr MuE u Ha
WutepHer-caiiTe Ha cTpanulle kapenpsl MuE.

6. MeToandeckne yKa3aHHs 110 CaMOCTOSATETIBHON paboTe

[enpio caMOCTOSATETBHOM PabOTHI ABNAETCA OCBOCHHUE (hyHAAMEHTAIBHBIX 3HAHUH, Pa3BUTHE OTBETCTBEHHOCTH U
OpraHM30BaHHOCTH, YMEHHUI CAMOCTOSITENBHO PaboOTaTh ¢ YYEOHBIM MAaTEPHAIOM U IIPHOOPETECHNE HABBIKOB ITOKMCKA U
pedeprupoBaHUs NOCTYIHOM HayIHOH HH(POPMAIIH B 00TaCTH OXpaHBI aTMOC(EPHOTO BO3/IyXa.

CamocTosTensHas paboTa BO BHEAyIUTOPHOE BpeMs IOPa3yMeBaeT:

0




TMOBTOPCHUE JICKIMOHHOTO MaTe€puralia,

Oooooo

n3ydeHus ydeOHO 1 HaydHOH JIUTepaTypHl;

U3y4YEeHHUs] HOPMATHBHBIX IPABOBBIX aKTOB (B TOM YHCIIE B 3JIEKTPOHHBIX 0a3ax JaHHBIX);

HOATOTOBKU K KOHTPOJIBbHBIM paboTaM, TECTHPOBAHHIO, PyOEKHOMY KOHTPOJIIO;

BBITIOJTHEHHS KYPCOBBIX PadOT, MPETyCMOTPEHHBIX YIEOHBIM ITAHOM;

BBIZIETICHIE HAN0O0JIee CI0XKHBIX B MPOOIEMHBIX BOIIPOCOB MO U3yYaeMOl TeMe, IOJTydeHHE PA3bsICHCHHUH U

peKoMeHIalKii 10 JaHHBIM BOIIPOCaM C IpenojaBaTeasiMU Kadeaphl Ha UX eXKeHeeIbHbIX KOHCYIbTallNAX;

U

MPOBEJICHHE CAMOKOHTPOJISA ITyTEM OTBETOB Ha BOIIPOCHI TEKYIETO KOHTPOJIS 3HAHUH, PEIIEHHS IPEICTaBICHHbIX B
y4eOHO-MeTOIMUeCKIX MaTepuanax kKadeapsl 3a1ad, TeCTOB, HAMUCAHUS peepaToB U 3cce MO OTAETBHBIM BOIPOCAM U3ydaeMOon
TEMBI.

OcHOBHO# hopMoit caMocTOSATETFHON pabOTHI O AucIUILTHHE «KokcoBaHue yriiei» sBiseTcs paboTa ¢ JISKIMOHHBIM
MaTepuagoM: MPopadoTKa KOHCIIEKTa JIEKIUH, padoTa Ha YUCTHIX CTPAHHUIIAX KOHCIICKTa C TEPMUHAMH, JOTIOJIHEHNE KOHCIIEKTa
MaTepuagaMu U3 peKOMEHJOBaHHOTO CHHCKA IUTepaTypsl. IIpuBeTcTBYeTCS HHUIIMATHBA CTYAEHTOB K IIOMCKY HOBOW HH(MOpMaLuu
0 M3y4aeMo# IUCUUILINHE, HE OCBELICHHAs WIIH IPEJCTaBICHHAs KPaTKO B JICKIMOHHOM Kypce. [Ipu camocrosiTensHOl pabote
ocoboe BHIMaHHE CIEAyeT YACTUTh CISAYIOIIM TeMaM: II0Ka3aTeJI HeTaTHBHOTO BISIHUS Pealn30BaHHBIX OMTACHOCTEH,
BOCIIPUSATHE BHEITHUX BO3/EICTBHI 1 OIIHOOYHBIE PEaKI[K YeI0BeKa, CTPATerus robanbHoil 6e30macHoCTH, oOecneueHue

3¢ dexTHBHON PabOThl, MUHUMHU3ALUSI YIPO3bI JUIS 3/I0POBbs YENIOBEKA, 3aIlIUTa OT INI00ATBHBIX BO3/ICHCTBHUM.

CamocTosTenpHas padoTa OIIEHUBACTCS Ha IIPAKTHYESCKOM 3aHATHH ITyTEM YCTHOTO OIIPOCa ¥ TECTUPOBAHMA.

7. Meronudeckue yka3aHus K IPOMEKYTOUHOM aTTECTALUU 110 AUCLUIIINHE

OK3aMeHallMOHHAs CECCHs — OUECHb TsDKENbIH Mepro ] paboThl 11 00yUaroUMXcs U OTBETCTBEHHBIN TPy JUIA IpernoiaBaTenei.
I'maBHast 3a71a4a 3a4€TOB U 3K3aMEHOB — IIPOBEPKA KAUECTBA YCBOCHUS COJIEP KAHUS TUCLUTLIMHBL

Y4eOHBIM IITAHOM TIPE/IIONIaraeTcs IPOBEICHNE SK3aMeHa B KadecTBe (POPMBI IPOMEKYTOYHOM aTTECTAIMH 110 TUCIIUITINHE.
OK3aMeH IIPOBOJUTCS B ayAUTOPUH 10 OuieTaM (B Cllydae Iepexoja Ha JUCTaHIMOHHOE 00y4eHHe ¢ IOMOIIBIO
BupeokoHpepeniun Ha miarhopmax ZOOM unu MS Teams), wiu B hopme TectupoBanus Ha miatpopme LMS Canvas. @opma
NpOBeICHUS K3aMeHa onpenensercs PI1/] Texymiero yae0HOTO rofa.

ToToBUTBCSA K 3K3aMEHY HEOOXOAMMO MOCIEAOBATEIBHO, C YIETOM KOHTPOJIBHBIX BOIIPOCOB, Pa3pab0TaHHBIX BEILyIIUM
npenozaasareneM kageapsl. CHadana ciaefayeT OnpeaeauTh MECTO KaykI0T0 KOHTPOJIBHOTO BOIIPOCa B COOTBETCTBYIOIIEM pa3Jielne
TeMBbI y4eOHOI1 IpOrpaMMel, a 3aTeM BHUMATEJILHO IIPOYUTATh U OCMBICIUTh PEKOMEH/I0BAaHHBIC HAyYHbIE PAOOTEHI,
COOTBETCTBYIOIINE Pa3Ielibl PEKOMEHAOBAHHBIX Y4eOHNKOB. [Ipn 3TOM 1oIe3HO fAenaTh XOTs OBl caMble KPaTKHIE BBITACKA
3ameTkH. PaboTy Ham TeMO#l MOXKHO CUMTATh 3aBEPILICHHOH, €CITH BBl CMOKETE OTBETUTh HA BCE KOHTPOJIbHBIC BOIIPOCH! U AaTh
OIIpe/ieJICHUE TIOHATHH 110 U3y4aeMoi TeMaTuke. {1 oOecrieueHus HOIHOTHI OTBETA Ha KOHTPOJIBHBIE BOIIPOCHI U JIyUILIEro
3aIIOMHUHAHUS TEOPETHYECKOTO MaTepHala PEeKOMEHIYETCSl COCTaBIATh IUIAH OTBETA HAa KOHTPOJBHEIH BOTIPOC.

3TO NMO3BOJIUT C3KOHOMHUTH BpPeMs JUIS MOATOTOBKH HETTOCPEACTBECHHO Iepe]l 3K3aMEHOM 3a CUeT 00paIeHus He K JUTeparype, a K
cBouM 3amnucsam. [Ipu moaAroToBke HEOOX0UMO BBIABIIATH HaHOOIee CI0XKHBIE, JUCKYCCUOHHBIE BOIIPOCHI C TEM, YTOOBI 00CYIUTh
UX C IIPENoAaBaTeIeM Ha 0030PHBIX JICKIHAX U KOHCYIbTAHAX.

Heinp3s orpaHnYmBaTh MOATOTOBKY K 9K3aMEHY IPOCTHIM ITOBTOPEHNEM H3ydIeHHOTO MaTeprana. HeoOxomuMo yriryOuTs
pacmupuTh paHee IPHOOPETCHHBIE 3HAHUS 32 CYET HOBBIX HJCH U MOJIOXKEHHH.

DK3aMeH MPOBOAATCS 10 OmileTaM, MOJIIMCAHHBIM COCTABUTENIEM OMIIETOB U YTBEPIKICHHBIM 3aBEAYIOINM Kadeapoit nim
TECTOBBIM 33/IaHHSM, YTBEP)KICHHBIM B YCTAaHOBICHHOM ITOPSIJIKE.

[lemarormueckoMy paOOTHHKY IIPEIOCTABISIETCS MPABO 3a1aBaTh CTYACHTAM JIOTIOJHUTCIIFHBIC BOIIPOCHL.

IIpu siBke Ha SK3aMeH oOyuaromuecs: 00s13aHbl UMETh MU ce0e 3a4eTHYI0 KHUXKKY, @ B HEOOXOAMMBIX CIydasix, OIpeaesieMbIX
kaepaMu, ¥ BBITOJHEHHBIC PAOOTEL

[IpucyTcTBre Ha 3K3aMeHax IMOCTOPOHHUX JIMII, 32 HCKIIOYEHHEM JINIl, UMEIOIIHNX MPaBO OCYIIECTBIATE KOHTPOJIb 32 IPOBEICHUEM
9K3aMEHOB, 0€3 pa3pelIeHus 3aM. IUPEKTopa 1o yueOHoH paboTe uian AekaHa (akynpTeTa/mupexropa (puiInaga He JOMyCKaeTcs.
HeynoBneTBopHuTeNnbHbIE PE3yNIbTAThl IPOMEKYTOYHOI aTTECTAlIMU U IPH OTCYTCTBUH yBaXKUTEIbHBIX MPUYUH MPU3HAIOTCS
aKaZIeMHYEeCKOH 3a/I0JDKEHHOCTBIO.
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