MUWHOBPHAYKHW POCCHUA
beneparbHOE TOCYAAPCTBEHHOE OO0 KETHOE
o0pa3oBaTenbHOE YUpPEXKJACHHUE BHICIIEr0 00pa3oBaHUs
«Kazanckuil HanmmoHaIBLHBIIA UCCIIEA0BATEILCKHUHT
TEXHOJIOTMYECKUN YHUBEPCUTET)

(®I'BOY BO «KHUTY»)

YTBEPXIAIO
ITpopexTop no yuebHol paboTte

/L ~ JI.II. CynranoBa
‘”f"L «07» wonst 2021 .

Paboyas nporpamMmma AVCUMNMVHBI B BUAE 3MEKTPOHHOIO JOKYMEHTa BbIrpy>KeHa 13
VHOPMALIMOHHO CUCTEMbI YNPaBIIEHNS YHUBEPCUTETOM U COOTBETCTBYET
opuruHany

MpocTas anekTpoHHasa noanwuce, ID nognuen: 1060

Moanwucan MpopekTop no y4ebHon pabote [.LU. CyntaHoBa

[ata 07.06.2021

PABOYAS TIPOTPAMMA
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Pabouas mporpamma coctaBieHa ¢ y4yérom TpeOoBaHuii denepasbHOTO TOCYIApCTBEHHOTO
oOpazoBarenbHOro cranmapra (mpukaz Ne 907 ot 07.08.2020) no crenmanbrocty 18.05.01 Xumudeckas
TEXHOJIOTUSl OHEPrOHACBHIIIEHHBIX MaTepuaJoB W u3enuil g crneunanusauuu  «TexHonorus
HHEPrOHACHINIEHHbIX MAaTEpPUAJIOB U M3/IENUNH» HA OCHOBAaHMM YYeOHBIX IJIAHOB Habopa 0Oydaroluxcs
2021 rona.

Pa3paboTunk nporpaMmsi:

HoueHt H.M. Hypymiuna

COI'1IACOBAHO

Pabouas mporpamma paccmoTpeHa U on00peHa Ha 3acenaHuu Kadeapbl «OOIIeH XUMHYECKON
TEXHOJIOTHIY, MPOTOKOI OT 28.05.2021 r. Ne 12.

3aseayromuii kadpenpoit  Cozrnacosano X.D. Xapaamnuau

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



1. Ilesin ocBOeHUsI AUCHMUIIIMHBI

[lenssMu oCcBOEHUS AUCHUIUIUHBI «OO01Iasi XUMHYECKasi TEXHOIOTUs» SABIISIOTCS:
OcBoeHMEe TEOPETUYECKUX OCHOB OOIIMX 3aKOHOMEPHOCTEH MPOTEKAHHSI TPOIIECCOB XUMHUECKOM
TEXHOJIOTUH C YYETOM UX (PU3UKO-XMMHUYECKHX OCOOCHHOCTEH, 3HAKOMCTBO C TEOPUEH XUMUYECKUX
PEaKTOPOB M OOLIMMH MPUHIIUIIAMU Pa3pabOTKH XMMHUKO-TEXHOJOTHUECKUX MPOIIECCOB HA OCHOBE
CUCTEMHOTI'0O IIOJIX0/a, 3HAKOMCTBO C XUMUYECKUM IPOU3BOACTBOM KaK CI0KHOW XMMHKO-
TEXHOJIOTUYECKOH cucTeMoil, HopMUpOBaHHE HABBIKOB pacuyéTa TEXHOJIOTMYECKHX ITapaMeTPOB
IIPOLIECCOB U PEAKTOPOB.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JuctummuHa «OOImmass XuMu4YecKas TEXHOJOTHS» OTHOCHTCS K oOsi3arenbHoit yactu OOIl u
dbopMupyer y oOydaromuxcs mo crenuanuzauuu «TeXHOIOrus SHEepProHachllIEHHbIX MaTepuaioB U
u3JIenviny Habop 3HAHWIA, YMEHUN, HABBIKOB U KOMIICTCHITHIA.

s ycnemHoro ocBoeHHsl TUCHUIUIMHBI «OO0Ias XUMUYecKasi TEXHOJOTUsS» 00yJaroIuiicsa 1o
cnenuanbHocTl 18.05.01 «Xumuueckass TEXHOJOTUS SHEPrOHACBHIIIEHHBIX MAaTEpUalOB U H3JAEIHI»
JOJKEH OCBOMTH MaTepUaJl IPEAIIECTBYOMNUX JUCITUIUINH:

. Beiciias MaremaTuka
. Konmnounnasa xumus
. O0m1as 1 HeOpraHUYeCKas XUMUs
. Opranuueckasi Xumus
. IIponieccsl 1 anmapaTbl XMUMAYECKON TEXHOJIOTUN
. Texnuueckas TEpMOJIMHAMHKA U TEIUIOTEXHUKA
. ®uzuka
. dusnueckas XUMHUs
Juctummaa «O01miasi XuMHYeCKasi TEXHOJIOTHSD SIBISICTCS MPEAIISCTBYIOMICH W HEOOX0IMMa IS
YCHEIIHOIO0 OCBOEHUS MOCIEAYIOIUX JUCIUIUINH:
1. BeinosHeHHE, TOATOTOBKA K MPOLICAYPE 3aIIUTHI U 3aIUTa BBITYCKHOW KBATM(DHUKAIIMOHHOM
paboThI
2. MaTemMaTHuecKkoe MOJCIIMPOBAHNE TEXHOJIOTHUECKUX TPOIIECCOB
3. [IpousBoacTBeHHAs MpakTUKa (IPEIIUIIIOMHAs! TPAKTHUKA)
4. CucreMsbl yIIpaBiIeHUs XUMHUKO-TEXHOJIOTHYECKUMU MTPOLIECCAMHU
5. XuMU4ecKe peakTophbl

ONOO O WN B

3. Komnerenuunu ody4aiomerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIITINHBI

OIIK-2 Cnoco0eH HCNOIb30BAThH COBPEMEHHOE TEXHOJIOIHYecKoe U aHAJTUTHYecKoe 000py10BaHHe NIPH NMPOBeIeHUH
HAYYHOTI'0 U TEXHOJIOrHYeCKOr0 IKCIepUMeHTAa, MPOBOAUTH 00pa0oTKY U aHAJIU3 NMOJYy4YeHHBIX pe3yJbTaTOB
OIIK-2.1. 3Haet ¢yHIaMEHTAIbHBIC 3aKOHBI M TIOHATHS XUMHA ¥ XUMHYECKOW TEXHOJIOTHH, METOTUKY MPOCKTHPOBAHUS
XMMHUKO-TEXHUYECKHX CUCTEM, HCTOYHUKH HAyYHO-TEXHOJIOTHYECKOi nHpopmannu B npodeccronansHoil chepe,
TEOPETUYECKHE OCHOBBI Pa3IMYHBIX METOAOB aHAIH3a

OIIK-2.2. YMeer BbIOpaTh ONTUMAIBHBINA METO/I aHAJIN32a B 3aBUCHMOCTH OT 00BEKTa U IOCTAaBJICHHOH 3aauH, a TaKKe
000CHOBATH CBOH BHIOOD,TPOBOINTH AHAIN3 COSAMHEHHS C MCTIOIF30BAaHUEM XUMHUYECKUX, AHATUTHIECKUX U (U3UKO-
XUMHYECKHX METOJIOB Pa3paboTaTh TEXHOJIOTHIO XMMUIECKON PEakIiH B X0/I¢ €€ JOTMIECKOT0 IPOSKTHPOBAHUS U
MOCTAHOBKU TEXHOJIOTHYECKOTO 3KCIIEPUMEHTA

OIIK-2.3. Brageer MeToiaMi MaTeMaTHIeCKOM CTAaTHUCTHKH I 00pabOTKH pe3ynbTaTOB aKTHBHOTO M TACCHBHOTO
9KCIIEPUMEHTa, HABBIKAMH MPOBEJICHNSI XUMUYECKOTO M (PM3UKO-XUMHUYECKOT0 aHAIIN3a, HHTEPIPETAINH TIOJTydeHHBIX

PE3YIbTATOB, MMPEACTABIICHUA PE3YJIbTATOB aHAIN3a

B pe3yabTare 0cBOCHUSI TUCHUILINHBI 00y4aIOIIMIACH T0JKEH

3HATh:



OCHOBHbIE (DYHKIIMU WHKEHEPa-TEXHOJIOTa;

OCHOBHBI€ ITOHATHS XUMUYECKONW TEXHOJIOTHH;

TEHJCHIIUY B Pa3BUTUHU TEXHOJOTMU XHUMUYECKUX ITPOLIECCOB;

COCTaB U CTPYKTYPY XMMHUKO-TEXHOJIOTHYECKUX CHCTEM;

3aKOHOMEPHOCTHU IIPOTEKAHUS XUMUYECKUX MPEBPALICHUI B YCIOBUSX IPOMBILIEHHOTO MPO-
M3BO/ICTBA;

COCTOSIHUE U NEPCIEKTUBBI Pa3BUTHUS CBIPEBOM U SHEPreTUUECKOM 0a3bl OTpaciu;

OCHOBHYIO TEXHOJOTHYECKYIO TOKYMEHTALNIO;

MEeTOJIMKY npoekTupoBanus XTC;

nokazarenu 3pHEeKTUBHOCTH XMMHUKO-TEXHOJIOIMYECKOT 0 IIPOIIecca;

HMCTOYHUKY HAYYHO-TEXHOJIOTHYECKON HHPOPMAIHU B MPOPECCHOHATBHOMN cdepe

Ymers:

pa3paboTaTh TEXHOJOTHIO0 XUMUYECKOM peakliuy B XOJ€ €€ JIOTHUECKOro NPOeKTUPOBAHUS U
IIOCTaHOBKH TE€XHOJIOIMYECKOT0 SKCIIEPUMEHTA;

000CHOBATh PEKUMBI paOOTHI MPOMBIIIEHHOTO PEAKTOPa ISl ONPEIACICHHOTO KJIacca PeaKkiuii 1
MPEJIOKUTH KOHCTPYKIIMIO armapaTa, 00eCreqrBaroIero 3a1aHHbIi pekuM paboThI;
MIPOAHAIU3UPOBATH AIbTEPHATUBHBIE BUJIBI CHIPhS 1 000CHOBATH €T0 BHIOOD;

HCTIOJIB30BaTh COBPEMEHHBIE CITIOCOOBI HHTEHCH(PHUKAIINY XUMHUYECKUX U (PU3UIECKUX MPOIEC-COB;
CHUHTE3UPOBATH OOLIYIO CTPYKTYPY TEXHOJIOTUYECKON CXEMbI IPOM3BOJCTBA XUMUYECKOTO MIPOIYKTA;
paccunTaTh MaTepualbHbIE U TEIJIOBbIE OaTaHChl XMMUYECKOTO MMPOU3BOACTBA Ui OLIEHKM HOPMAaTHBOB
MaTepHaJIbHBIX 3aTpaT (HOPM pacxoja Chlpbs, Noay(haOpuKaToOB, MATEPUAIIOB, SHEPTUN);

JIaTh TEXHOJOTHYECKYI0, IKOJIOTHYECKYIO U IKOHOMHUYECKYIO OLIEHKY MHKEHEPHOIO PEIIeHUs B 00J1acTH
XTC;

MCIIOJIb30BaTh B pa0OTE OCHOBHBIE MPUHIIUIBI IKOJIOTHYECKOTO MPOEKTUPOBAHUS HA OCHOBE
IIPOBEJECHUS SHEPTETUYECKON U DKOJIOTUUECKOM IKCIIEPTH3;

IIPUMEHATH HOBEHMIINE JOCTHKEHHSI HAyYHO-TEXHUYECKOIO ITPorpecca;

peann30BaTh NMPUHIUI HEMTPEPBIBHOTO 00yueHus Ha ocHoBe DIIK n aHanm3a HaydHO-TEXHUYECKON
uH(pOpMaLIUH.

Baajgern:

METOJaMU MaTeMaTHYECKOW CTATUCTHKH [l 00pabOTKU Pe3y/IbTaTOB aKTUBHOT'O U TACCHBHO-TO
HKCIIEPUMEHTA;

MeToaMu paboTel Ha OBM 1151 ocy1ecTBIEHHSI HHTEPHET-TIOMCKA CIeIMaIn3iPOBAHHOMN

uHpOpMaLUH.

4. CTpyKTYypa M coJep:KaHue TUCIHUIIMHBI
OO6mast TpyA0EMKOCTh AUCIUTIINHBI COCTABIISET 6 3a4ETHBIX eUHUIL, 216 Jacos.

| Ne | Paznen | Ceme- | Buybl yueOHoit paboThl (B yacax) | OueHnounbie




/I JUCIUTUTHHBI CTp CpeIcTBa s
TIPOBEACHUS
J— ITpaktuueckue | JlabGopa- KCP CPC TEKYIIeH U
3aHATHUA TOpHBIE TIPOMEKY-
TOYHOHN
aTTeCTalllu
1 2 3 4 6 7 8 9
OcHOBHBIE KontponsHas
3aKOHOMEPHOCTH pabora;
XUMHUKO- JlabopaTopHas
TEXHOJIOTUYECKOTO pabora
1. | nporecca. 7 3 4 2 10
ITokazarenu
3¢ PEeKTHBHOCTH
XAMHI9IECKOTO
MIPOU3BOJICTBA
XUMHKO- Pedepar
o | TeXHONOTHYECKHE 7 6 5 20
cucrtemsl. CuHTE3
u aHasu3 XTC.
Tunel XUMHKO- Komnoksuym;
TEXHOJIOTUYECKUX JlabopaTopHas
IIPOIIECCOB. pabora; Tect
IIpoexTupoBanue
TEXHOJIOTUH
peaxiuu (IpocThie
3. | ¥ cI0XKHbBIE, 7 14 32 6 50
oOpaTtumble u
HeoOpaTHUMEIE,
TOMOTCHHEIC U
TeTepOTreHHBIE,
KaTaINTHICCKUEC
TIPOLIECCHI).
Pecypcrl u CobecenoBanue;
4. | DHEProOKOMILIEKC 7 4 5 28 DKk3aMeH
XTC
Hroro no 7 27 36 18 108 3auer,
ceMecTpy IK3amMeH
5. ConeprxaHue JeKIIMOHHBIX 3aHATHI 110 TeMaM
e MupukaTopsl
i Paznen aucrurmiHbL Yacer Tema JeKIIMOHHOTO 3aHATHUL JTIOCTHYKEHUS
KOMIETEHITHA
1 2 3 4 5
1. | OcHOBHBIC 3aKOHOMEPHOCTH XUMHUKO- 3 [NousATHitHEIH anmapaT OIlK-2.1
TEXHOJIOTHYECKOTo Tiporiecca. [lokazaTenu XUMHYECKOH TEXHOJIOTHH.
3(h(HEKTUBHOCTH XUMUYECKOTO TIPOU3BOJICTBA [Mpenmer u 3agauun kypca O0mas
XUMHUYECKasi TEXHOJIOTHSI.
OOBEKTH IPOSKTHPOBAHUS:
TEXHOJIOTHSI PEaKI[HH,
peaKIMOHHAs TEXHUKA U XUMUKO-
TEXHOJIOTHYECKasl CUCTEMa
(XTC). Kputepun
3 PEKTHBHOCTH XUMUKO-
TEXHOJIOTHYECKOT'0 ITpoliecca
2. | X¥MHKO-TEXHOJIIOTHIECKUe cucTeMbl. CHHTE3 U 2 XHUMHKO-TEXHOJIOTMUECKUE OIlK-2.1
anamu3 XTC. cucteMsl. CocTaB, CTPyKTypa U
ocHOBHbIe 31eMeHThl XTC
3. 2 Crpykrypa XTC. OcHOBHEIE OIlK-2.1
THUIIBI CTPYKTYP. POPMBI
npencraBiaeHus CTpyKTypsl X TC
(byHKITMOHATBEHAS, OTIEpaTOPHAs,
CTPYKTYpHasi, TEXHOJIOTHIECKas
CXEMBl).
4, 2 Cunres 1 anaim3 XTC. Metoapl OIIK-2.1
cunTe3a. Opranm3aonHas




MunukaTopsr

rijgn Pasnen aucuuninHb Yacel Tema JIeKIIMOHHOTO 3aHATHUS JIOCTH KEHUS
KOMITCTEHIINU
1 2 3 4 5
CTpyKTypa mporecca. CuHTE3
obmeit crpykrypsr XTC.
HcxomHble aHHBIE AT
npoekTupoBaHus. OCHOBHBIE
MeTozp! aHanuza XTC.

5. | Tumbl XMMHKO-TEXHOJIOTUIECKHX ITPOLIECCOB. 2 [TpoekTupoBaHKe TEXHOJIOTHU OIlK-2.1
IIpoexTpoBaHUE TEXHOJIOTUU PEAKLIUU MPOCTON HEOOpaTUMoit OIlK-2.2
(IpocThIe ¥ CIIOKHBIE, 00paTUMbIE U TOMOT'€HHOH peakIuu OIlK-2.3

6. | HeoOpaTuMble, TOMOTEHHBIE M T'€TePOTeHHBIE, 3 IIpoexTupoBaHue TEXHOIOIUH OIlK-2.1
KaTaJIMTHYECKHUE MIPOLIECCHI). TeTePOTreHHBIX PeaKLUi. OIlK-2.2

Jlnmurtupyromas cragust XTII. OIlK-2.3
Ob6nacTu IpoTeKaHUA
rETEpOreHHON peaKun
(kMHETHYECKas!, IepeX0JHas,
muddy3nonnasn). Metoasr
MHTEHCU(UKALUK PEAKINN B
KHHETUYECKOH Hin
i dy3rnoHHON 0bnacTsIX.
7. 3 IIpoexTrpoBaHuE TEXHOIOTHH OIIK-2
00paTUMBIX peakiui. OIlK-2.1
XUMHYECKOe paBHOBECHE. OIlK-2.3
8. 2 [TpoekTupoBaHKe TEXHOJIOTHU OIlK-2.1
CJIOHBIX HEOOPAaTUMBIX OIlIK-2.2
peakuu. OIIK-2.3
9. 4 [TpoekTupoBaHKe TEXHOJIOTHU OIlK-2.1
KaTaJUTHYECKUX PEaKIIUH. OIlIK-2.2
I'oMOTeHHBIN U TeTepOTeHHBIN OIIK-2.3
KaTaJms.
10. | Pecypcor u saeproxomiuieke XTC 3 CrIpbeBBIC PecypCHl OIlK-2.1
XMUMHYECKOTO ITPOM3BOACTBA.
Knaccudukarus ceippsi. Beroop u
000CHOBaHHE CHIPHEBOH Oa3bl.
TpaauMOHHBIE HCTOYHUKU
CBIPbS 1JI1 XUMUYECKON
MPOMBIIICHHOCTH.
11. 1 DHepreTuKa XMMHUYECKOI OIlK-2.1
npomsliieHHocTd. CocTas 1
CTPYKTYypa SHEPrOKOMILIEKCA.
DHEProHOCUTEIH.
Oueproemkocts XTC. ITonesHoe
UCTIONIb30BAaHHUE SHEPTUH.
MeTo/b! CHIKEHHUS YPOBHS
norpebenus SHeprun B XTC.
BCEI'O 27
6. Conep:kaHue NPAKTHYECKNX/CEMMHAPCKUX 3aHATHH
[TpoBeneHmne NpakTUYECKUX/CEMUHAPCKUX 3aHATHIH HE IPETyCMOTPEHO YIEOHBIM IJTAHOM
7. Coneprxanue J1a00paTOPHBIX 3aHATHI
WNnnukarto
pHI
Ne Pa3nen aucuuniaiHb Yacsl Tewma 3aHsTHS AlOCTIDRER
/1 ust
KOMIIETEHII
uu
1 2 3 4 6

1. | OcHOBHBIEC 3aKOHOMEPHOCTH XUMHUKO- 4 Boanoe 3anstue (;taboparopus kapempsr | OIIK-2.1
TEXHOJIOTHIeCcKoro mportiecca. [Tokazarenu OXT)
3(h(HEKTHBHOCTH XUMUYIECKOTO TPOU3BOJICTBA

2. | Tumbl XAMHKO-TEXHOJIOTHIECKHUX MTPOIECCOB. 16 Pa3paboTKa TeXHOJOTMH TOMOTCHHOM OIlK-2.1
TIpoexkTrpoBaHNe TEXHOJIOTHU PEAKIUU peaknuy (YCTaHOBKA 110 TUPOJIA3Y OIlK-2.2




Munpukaro
pBI
Ne JIOCTHIKEH
Pa3nen nucHuImuInHbI Yacer Tema 3anarus
n/m us
KOMIIETEHI]
20y
1 2 3 4 6
(TIpocThIE U CIIOKHBIE, OOpaTHMEIEC U YTIEBOAOPOIOB) OIlK-2.3
3. | HeoOpaTHMEBIC, TOMOT'CHHBIC U TETCPOTCHHBIE, 16 Pa3paboTka TeXHOJIOTHH TeTEPOTEHHOMN OIlK-2.1
KaTaJIUTHYECKHE TIPOLIECCHI). peakuuu (YCTaHOBKA 110 OKHCJICHHIO OIIK-2.2
YIJIEBOIOPOIOB) OIlK-2.3
BCEI'O 36
8. CamocrosiTesibHast padoTa
MNupukaTopel
Ne TeMbl, BEIHOCUMBIE HAa CAMOCTOSITENBHYIO
i pabory Yacsr ®opma CPC JTOCTHKEHUS
KOMITCTEHIINU
1 2 3 5 6

1. | IloHATHIHBIN ammapaT XUMHUIECKOH 10 MOJTOTOBKA K JIAOOpaTopHOH paboTe OIlK-2.1
TEXHOJIOTHH.

2. | XMMHKO-TEXHOJIOTHICCKHE CHCTEMBI. 20 HanmcaHue pedepara, mpopaboTka TeM OIlK-2.1
CocraB onepanOHHON CHCTEMBI. OTBE/ICHHBIX JUIS CAMOCTOSTEIHHON
Crpyktypa XTC, snements! u cBsizu XTC. paboThHI
Cuntes XTC. IToacuctema BIeneHUS
LIEJIEBOTO MTPOIyKTa. MeTo bl pa3eneHus
peakunoHHbIX cMeced. Ananuz XTC.

OcHoBHbIe MeTo1b! aHanu3a XTC.

3. | IIpoexTHpoBaHNE TEXHOIOTUH XUMHYECKOM 50 odopmiieHre 0TYETOB, TTIOATOTOBKA K OIlK-2.1
peakiu. MatemaTndeckue MoJesn KOJIJIOKBUYMY, ITOATOTOBKA K OIlK-2.2
XMMHKO-TEXHOJIOTHIECKOT0 TPOIIecca. nabopaTopHOH paboTe, MOATOTOBKA K OIIK-2.3
ITpoMbIIUICHHBIH KaTamus3. TECTUPOBAHHIO, TIPOPAOOTKA TEM
Knaccudukanms karaanzaTopos, CIIOCOOBI OTBE/ICHHBIX JUISl CAMOCTOSTEIbHON
npurorosnenus. Hocurenn. LeonnTsr. paboTsl
DepMeHTATHBHBIN U MeK(pa3HBIA KaTalu3.

4. | Pecypcet XTC. Hed1b. Cocras. 28 popabOTKa TeM OTBEACHHBIX JUIS OIlK-2.1
Knaccugukarus He)TenpoIyKTOB. CaMOCTOSTENILHOU PabOThI
Hedrexumuueckoe coipbe. [lepepaboTka
HedTH. YTIIEBOJOPOIHBIE I'a3bl.

VYTIi1eXMMUUYECKOE ChIPbE.
JlecoxumMuueckoe, rOpHOXMMHUYECKOE,
TUAPOMUHEPAIBHOE ChIpbe. BogHOE
XO035HCTBO XUMHYECKOTO TPEIIPHUSTHSI.
TexHosornyeckoe Ha3HAYEHHE BOJIBI.
MeTo/ bl OUHCTKH BOJBI
BCEI'O 108
8.1 KonTpousb camocTosiTe1bHON PadoThl
HNupukaTopst
Ne TeMbl, BBIHOCHMBIE HAa CAMOCTOSITEIEHYIO
W paBoTy Yacsl ®opma KCP JOCTHKEHUS
KOMITCTEHIINU
1 2 3 5 6

1. | TlonsTHIHBII anmapaT XMMHUYECKOH 2 OIIpOC, IPOBEPKA KOHTPOJIBHON paboThI OIlK-2.1
TEXHOJIOTUH

2. | XUMHKO-TEXHOJIOTHYECKHE CHCTEMBI. 5 npoBepka pedepara OIlK-2.1
CocTaB onepanroHHON CUCTEMBI.

Crpyxkrypa XTC, anements! u cBsizu XTC.
Cunre3 XTC. [Toacucrema BeIAETICHUS
LIEJIEBOTO MPOIyKTa. MeTo/ bl pa3zieneHus
peakunoHHbIX cMeced. Ananus XTC.
OcHoBHble MeTozbI aHamH3a XTC.

3. | IIpoekTHPOBaHUE TEXHOJOTHH XMMUIECKOM 6 MIPHEM KOJUTOKBHYMA, IIPHEM OIlK-2.1
peakiy. MatemaTuyeckue MoJeIu naboparopHoi padoTsl, mpueM otyeros, | OIIK-2.2
XMMHKO-TEXHOJIOTHYECKOT0 MpoIecca. NPOBEPKa TECTUPOBAHMUS OIIK-2.3
IIpoMbIlIIEHHBIHN KaTanus.

Krnaccudukanms karainzaTopos, CIIOCOOBI




MunukaTopsl

Ne TeMmpl, BEIHOCUMBIC Ha CAMOCTOSTECILHYIO
’ y Yacer ®dopma KCP JIOCTIKEHUS
/11 paboty
KOMITETEHIIUN
1 2 3 5 6

npurotosiaeHus. Hocutenu. Lleonuts!.
DepMeHTAaTHBHBIN U MeK(pa3HBIH KaTalu3.
4. | Pecypcet XTC. Hed1b. Cocras. 5 ompoc OIlK-2.1
Krnaccugukarms HeTenpoIyKToB.
Hedrexummueckoe coipbe. [lepepaboTia
HedTH. YTIIeBOJOPOIHBIE T'a3kl.
YriexumMuueckoe ChIpbe.
Jlecoxummueckoe, TOpHOXUMUYECKOE,
THJpOMHUHEpaIbHOE Chiphe. BoaHoe
XO035HCTBO XUMHYECKOTO IPEIPHUSTHSI.
TexHomormyeckoe Ha3HAYEHHE BOIBI.
MeTop! OUHUCTKH BOBI

BCEI'O 18

9. Ucnosib30BaHMe PEHTHHIOBOI CHCTEMBbI OLIEHKU 3HAHU I

[Ipu oleHKe pe3ylabTaTOB JEATEIHHOCTH OOYYAIOIIMXCS B paMKax TUCHUIUIMHBL «O0Imas
XUMHYCCKad TCEXHOJOTIHA» MCIIOJIBb3YCTCA peﬁTHHFOBaH cucreMa. MakcuMalbHOE M MHHHMAaJIbHOE
KOJIMYECTBO Oa/uioB MO pa3jMYHbIM BuAaM y4deOHOU paboThl ommucano B «llomoxkennu o OamibHO-
PEUTHHTOBOW CHCTEME OLEHKM 3HAHWHA CTYICHTOB M OOECHeueHHs] KauecTBa YUeOHOTO IpoIecca
OI'bOY BO KHUTY.

PefiTuaroBas ornenka ¢popMHupyeTcsi Ha OCHOBaHUHM TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJIS. 3a
KOHTPOJIbHBIE TOUYKU CTYACHT MOXKET MOJIYYUTh MUHUMAJIbHOE U MAaKCHUMAaJIbHOE KOJIMYECTBO OAIIOB (CM.
TadyIMIy).

OueHoYHBIE CPeICTBA Koua-Bo Mun.0a,110B Makc.0a/1710B

7-ii cemecTp

JlabopaTopHnas paboTa 2 10 16
DK3aMeH 1 24 40
Komnmoxsuym 2 8 14
Pedepar 1 4 8

Tect 1 5 8
CobecenoBanne 1 4 6
KontponsHas padora 1 5 8
Hroro 60 100

10. OueHouHble cpeacTBa I TEKYIIEr0o KOHTPOJS YCIEBAEMOCTH, INPOMEKYTOYHOMN
aTTecTalliy 10 UTOraM OCBOEHMS JMCHUIIJIUHbI
OneHouHble cpencTBa [UIsl MPOBEACHUS TEKYLIETO KOHTPOJIA YCIEBAEMOCTH, IPOMEXKYTOUHOU
aTTecTallid W UTOTOBOM aTTeCTallMM pa3padaThIBAIOTCS COTJIACHO MOJIOKEHHI0O 0 POH/IAaX OLIEHOYHBIX
CpEe/ACTB, pacCMaTpPUBAIOTCS KAaK COCTaBHas 4acTh paboueil mporpamMMmbl U OQOPMIISIOTCS OTIENbHBIM
JOKYMEHTOM.

11. UudopmaniuoHHO-MeTOANYECKOE 0O0ecTiedeHue TN CIIUIINHbI

11.1. OcHoBHasi MTEpPaTypa

[Ipu w3ydenun nucnuriuHbl «OOMmAs XWMHUYECKass TEXHOJOTHs» B KaueCTBE OCHOBHBIX
HMCTOYHUKOB MHGOPMAITUN PEKOMEHAYETCS HCTIOIh30BaTh CIEAYIONIYIO TUTEPATYPY:

OcHOBHBIC MCTOYHUKH MHPOPMALLUT KosmuecTBo 3K3eMILISIPOB

N.M. Ky3neunosa, X.2. Xapnamnuau, B.I'. 100 3x3. YHUL] ®I'BOY BO «kKHUTVY »
WBanos [u ap.], O6mas xumMuueckasi TEXHOJIOTHSI.
OCHOBHBIE KOHIEMINU TPOSKTUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX CHCTEM [ YueOHUK]| yueOHUK
IUISL CTY/I. BY30B, 00YyY. IO XMM.-TEXHOJI. HAfp.
noxarot. u crei.: CII6. ; M. ; Kpacuonap : Jlans,
2014
X.9. Xapnamnuau, .M. Ky3nenosa, H.H. 986 sx3. YHUL] ®I'BOY BO «KHUTVY»




Bareipma, O01mas xuMudeckasi TeXHOJIOTHUS
[YueObHuk]| MaTepuanbHBIA OaTaHC XUM.-TEXHOJ.
mporecca : yue0. mocodue i CTy/I. By30B, 00yH.
1o Hanp. "XuM. TEXHOJOTHS U OMOTEXHOIOTHs "
M. : Jloroc, 2007

.M. Ky3neuosa, X.O. Xapnamnuau, B.I".
WBanos [u ap.], O6mas xumMuueckasi TEXHOJIOTHSI.
Metoaoaorust MpOEKTUPOBAHUS XUMUKO-
TEXHOJIOTHYECKUX MPOIECCOB [ YUeOHUK]| yaeOHUK

100 3x3. YHULL] ®I'BOY BO «KHUTY»

JUIS CTYJI. By30B, 00YY. IO XUM.-TEXHOJI. HAIp.
noar. u cue.: CII6. ; M. ; Kpacunonap : Jlans,
2013

X. O. Xapmamnuau, OOmias XuMudecKas
TEeXHOJIOTHs. MeTOo10JI0THS MPOEKTUPOBAHUS
XUMHUKO-TEXHOJOTHUECKHX MPOIIECCOB
[DnextponnsIii pecypc] : Cankt-IlerepOypr :
Jlanp, 2021

https://e.lanbook.com/book/169385
Pexxum nocryna: no noanmucke KHUTY

[u ap.], O6mmas xumMu4eckast TEXHOJIOTHSI.
OcHoBHble KOHIENIMHU ITpoekTupoBanust XTC
[DnexTpoHnHsIii pecypc] : Cankt-IlerepOypr :
Jlanb, 2021

B. I'. UBanos, 1. M. Ky3nemnosa, 3. B. HupkyHoB

https://e.lanbook.com/book/168657
Pexxum noctyna: no noanucke KHUTY

BBE/ICHUE B MOJICTTUPOBAHUE XUMHKO-
TEXHOJIOTHYECKUX MPOLECCOB [ DJIEKTPOHHBIM
pecypc] yuebnoe nocobue: M. : Jloroc, 2012

A.JO. 3akreiim, OO1as XUMUYECKast TEXHOJIOT U

Hoctyn ¢ IP anpecos KHUTY

11.2. lonoiHuTeAbHAS JIUTEPATypa

B KkadecTBe JOINOJHUTEIBLHBIX HCTOYHHKOB I/IH(I)OpMaI_[I/II/I PEKOMCHAYCTCA HUCIIOJIb30BATh

CJIEYIOIYIO JINTEPATypy:

JonoJHUTeIbHBIE HCTOYHUKH HH(OPMALMHU

KosnuecTBo 3K3eMILIsIpOB

B.C. Beckos, O06111as1 XUMHU4Y€eCKas TEXHOIOT U
[YuebHuk] yueO. 11st cTy 1. By30B, 00y4. IO XUM.-
TEXHOJI. HaIlp. MOJATOTOBKH 0aKaIaBpoOB U
qurioMupoBad. cnel.: M. : UKL
"Axanemknura", 2006

25 5x3. YHUL] ®T'BOY BO «KHUTVY »

K. B. bpsaunkun, B. C. Opexos, A. U. JleonTreBa,
O61mmas xumuyeckasa Texuoorus. Yacrte 2
[DnexTpoHHBIH pecypc] YuebHoe mocobue:
Tamb60B : TamOoBCKHMIi rOCy1apCTBEHHBIN
texHuueckui yausepcutet, ObC ACB, 2012

http://www.iprbookshop.ru/64137.html
Pexxum nocrtymna: no noanucke KHUTY

W.IT. Myxnenos, A.5. ABepoyx, I.A. Ky3neron
[ op.], O6mIast xumMuuecKasi TEXHOJIOTHUS
[YVuebHuk] yueb. st CTyA. XUM.-TEXHOJ. CIICIl.
By30B: M. : Beicm. mik., 1984

849 sx3. YHULl ®I'BOY BO «KHUTY»

A. . Kyrenos, T. . bonnapesa, M. . bepenrapres,

OO6mrast xumudeckast TeXHojorus [ Y4ueOHuk| yueo.

JUIsl By30B 1O criell. "MamiuHebl U anmapaThl XUM.
npousBoACTB": M. : Bricmu. mik., 1985

4 5x3. YHULL ®I'BOY BO «KHUTVY»

A. . 3akreim, OOmas XUMHYECKas] TEXHOIOTUS
[YVuebnuk] yue6. mocobue o kypcam "O6tias
XUM. TeXHOI." 1 "MoaenupoBaHue XUM.-TEXHOI.
nponeccoB": M. : Jloroc, 2009

1 3x3. YHUILL ®I'BOY BO «KHUTVY»

B.N. Kcensenko, B.I'. HemmoBa, 11.B. CemeHoBa
[ op.], O6mIast XuMHuIecKasi TEXHOJIOTHUS U
OCHOBBI IPOMBITIIEHHOM YKOJIOTHH [ Y4eOHUK]

25 sx3. YHUIL] ®I'BOY BO «KHUTVY »

http://ft.kstu.ru/ft/Zakgeym_ob_him_tehn.pdf




Y4eOHUK JUI CTYA. By30B, 00y4Y. 110 XUM.-TE€XHOII.

crer.: M. : KomocC, 2003

A. . Kyrenos, T. . bongapesa, M. . bepenrapreH,
OO0mas XuMuIecKast TEXHOJIOTHSI [ Y 4eOHUK |
y4eOHHK /U1l TeXH. By30B: M. : Breicmi. mik., 1990

1151 sx3. YHUL] ®I'BOY BO «KHUTY»

K. B. Bpsinkun, A. 1. JleontseBa, OOmias
xumudeckas texnosorus [[Ipouee] : TamO0B :
UznparensctBo @I'BOY BIIO «TI'TY», 2012

http://biblioclub.ru/index.php?page=book&id=277815
Pexxum noctyna: o nognucke KHUTY

B. H. Urnatenkos, O0mas XxuMuyeckas
TEXHOJIOTHS: Teopus, IpuMepsl, 3a1auu [[Ipouee]

VYuebHoe nmocobue s By30B: Mocksa : FOpaii,
2020

https://urait.ru/bcode/450986
Pexxum nocryna: no noanmucke KHUTY

b. T. Kynun, K. B. I'paxxnan, B. A. Ucaesa [u
ap.], CoopHHK TabOpaTOpPHBIX padOT 1O
mucnuruiHe «OO0Mmasi XUMHYECKasi TEXHOIOT S
[DneKTpOoHHBIN pecypc] ISl CTYJIEHTOB
HAIPABJICHUS «TEXHOJOTHYECKUE MAIIIMHBI U
obopynoBanuey: MBanoso : UT'XTYVY, 2017

https://e.lanbook.com/book/107406
Pexxum nocryna: no noanucke KHUTY

11.3. DyileKTpOHHBIE HCTOYHUKHU HH(pOPMaLH
[Tpu n3ydenun auctumiuHbl «O0IIas XUMUUECKasi TEXHOJIOTH» MPEIyCMOTPEHO UCIIOIb30BaHUE

OJICKTPOHHBIX UCTOYHHUKOB I/IH(i)OpMaIII/II/IZ

O 0 I N DN W~

. CnipaBounuk xumuka: https://chem21.info/

YHUII
Co2nacoeéano

. Onexrponnslii karamor YHUL] KHUTY: Pexxum nocryma: http://ruslan.kstu.ru/

. OBC «Jlanp»:Pexxum gocrymna: https://e.lanbook.com

. O6pazoBarenpHas miaTdopma «HOpaiity: Pexxum nocryma: https://urait.ru/

. OBC «Znanium.com»: Pexxum noctyna: http://znanium.com/

. OBC YuuBepcuterckas oubnunoreka onnait: Pexxum nocryma: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocryma: http://www.iprbookshop.ru/

. OBC BOOK.ru : Pexxum noctyna: https://www.book.ru/

. Hayunas snextponHas 6ubamnoteka https://elibrary.ru/

11.4. Ilpodeccunonasibabie 0a3bl JaHHBIX U HHGOPMAIHOHHBIE CIIPABOYHbIC CHCTEMbI

ba3sl jaHHBIX

Scopus JlocTyn cBOOOHBII: WWW.SCOpUS.COM

Web of Science Jloctym cBoGoansIii: apps.webofknowledge.com

I/IH(I)OpMaI_[I/IOHHBIC CIIPaBOYHBIC CUCTCMBbI

CrpaBouno-nipaBoBas cuctema «[’APAHT» Jloctyn cBoOOIHBIN: www.garant.ru
CrnpaBouno-npaBoBas cucreMa «Koncynbrantlmroc» loctyn cBo6oHbIN: www.consultant.ru

12. MarepuajJbHO-TeXHHYECKOe 0OOecredeHue I1 CIUTIIUHbI




JInneH3upoBaHHOE MPOTPAMMHOE 00ECTICUeHUE M CBOOOTHO PACIPOCTPAHIEMOE ITPOTrPAMMHOE
o0ecriedyeHre, B TOM YHCIIE OTEYECTBEHHOTO POU3BOCTBA, HCIIOIB3YEMOE B yUeOHOM Ipoliecce Mpu
OCBOCHUU JUCHUTUIHHBI «O0IIast XUMUIECKasi TEXHOJIOTHUS):

Oducueie n nenoseie nporpammbl: ABBYY FineReader 9.0 nmpod;
Odwucnsle u aenoseie mporpammbl: MS Office 2007 Russian;

Oducusie u genossie mporpammer: MS Office 2007 Professional Russian;
Oducurie u aenossie mporpammbr: MS Office 2010-2016 Standard
ApxuBatop 7 Zip

brnoxnot Notepad

SAunekc bpaysep

ITO nns xomnekTUBHOM padoTel Microsoft Teams

VuebOHbIE AyauTopuun IJrd MpOBEACHUA y‘{e6HBIX 3aHATUH OCHalllCHBI O60py,Z[OBaHI/ICMZ

B kauecTBe MaTepuanbHO-TEXHUYECKOTO 00ECTIeYeHUS JUCHUIIIMHBI HCTIOIb3YIOTCS MYJIbTUMEIUHHBIC
cpexncTBa; HAOOPHI CIIAK0B; AEMOHCTPALIMOHHBIE TPUOOPHI, BUICO3AMUCH JICKITUH.

1. JIekuMOHHBIE 3AHATHS:

a. KOMITJICKT 3JICKTPOHHBIX MPE3EHTAIIHI/CIIAiI0B, 3aITMCH BUICOICKITUN;

b. ayautopuu, ocHaIEHHbIE MPE3EHTAMOHHON TEXHUKOH (MPOEKTOP, SKPaH, KOMIIBIOTEP/HOYTOYK).

2. JJaboparopHbie pabOThI

a. 1abopaTopusi MOJEIbHBIX YCTAHOBOK, OCHAIICHHAS CIIEIYIOIIUMH SKCIIEPUMEHTAIbHBIMU YCTaHOBKAMH
Y aHAJIOTaMU:

? yCcTaHOBKa MHUPOJIN3a YTIEBOJIOPOAHOTO CHIPhS;

? yCTaHOBKA OKUCJIEHUS MapapHUHOBBIX YTIEBOJOPOIOB;

? ycTaHOBKa dTepU(PUKALINK STUIICHTIIMKOJIS CTEaPUHOBOW/aIMITMTHOBOM KUCIIOTOM;

? yCTaHOBKA MOJIY4YEHHS KayCTUYECKOU COJIbI U3BECTKOBBIM METOJIOM;

? yCcTaHOBKa /711 MCCIIEA0OBAHUS THIPOIMHAMUYECKUX MOJIETIEH peaKTOpOB;

? cTeH AJ1s BBIIOJHEHHUS 00BEMHBIX METO/I0B aHAIN34;

? ycTaHOBKa /7151 XpoMaTorpaduyeckoro MeTo/ia aHajIu3a.

b. maG10HBI OTYETOB 1O JTaOOPATOPHBIM pabOTaM MPUBEJEHBI B METOJMUECKUX YKa3aHUSX K
MPaKTUKYMY;

C. METOAMYECKHUE TOCOOUS/yKa3aHUs JUIsl BBITIOJIHEHUS MPAKTHUECKUX U TAOOPaTOPHBIX 3aJaHU;

d. KoMIBIOTEpHBIE KJIacChl 7S IPOBEACHMSI TPAKTUUECKUX/Ta00paTOPHBIX 3aHATHH, 11
CaMOCTOSITENIbHON pabOThI CTYACHTOB, MOJKIIOUEHHBIE K ceTu «HTepHeT» ¢ o0ecrneyeHreM A0CTyna K
AMEKTPOHHOU MH(pOpMaImoHHO-00pa3oBarenbHOM cpene PI'BOY BO «KHUTY », mpeacraBieHHOM
pecypcamiu caiita yauepcurera http:// www.kstu.ru;

€. Mpe3eHTAIl[MOHHAs TEXHUKA (ITPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK);

f. maxets! [1O oOriero HazHaueHUs (TEKCTOBbIE PEJAKTOPHI, rpadudecKue peaakTophl);

g. mutieH3noHHbIN noctym K OBbC, Bl 1 OTaenbHBIM JIEKTPOHHBIM BEPCUSIM H3JaHUHN U3 JTI000H TOUKH
WuTepuer nocne peructpanuu ¢ koMmneotepos PI'bOY BO «KKHUTY »

)

* JlomyckaeTtcst 3aMeHa 000pyI0BaHUS €T0 BUPTYaJIbHBIMU aHAJIOTaMHU.

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KonmdecTBo 4acoB 3aHSATHI, TMPOBOAMMBIX B MHTEPAKTHBHBIX (OpPMax B y4eOHOM IpoIliecce 1o
mucruIuinae «O0Imast XMMUYECKast TEXHOJIOTUS» COCTaBIsIeT 27 4.

B mnpomecce ocBoeHuss muctmimHbl «OOIIas XUMHYECKas TEXHOJOTHS» HCHOIb3YIOTCS
CIIeyIoIIre 00pa30BaTeNbHBIC TEXHOJIOTHH:



KonmaecTBo yacoB 3aHITHIA, TPOBOJUMBIX B HHTEPAKTUBHBIX ()OpMaxX B yIeOHOM IPOIIECCE COCTABISET
27 yacoB. B xauecTBe 00pa30oBaTEIbHBIX TEXHOJIOTUH MOT'YT OBITh UCIIOJIb30BAHBI:

* TBOPYECKHUE 3a/IaHMUS;

* paboTa B MaJIbIX TPYIINAX;

* U3y4eHHE U 3aKpeIieHHe HOBOTO MaTepraia Ha UHTEPAaKTUBHOMW JIEKIIUH (JIeKIusi-Oecena, JeKIus —
TUCKYCCHUS, JIEKIUS C pa300pOM KOHKPETHBIX CUTYAIMH, IEKIUs C 3apaHee 3arjIaHUPOBAaHHBIMU
omurOKaMu, KIS~ Pecc-KOH(EPEHIUs, MUHU-TICKIIHS);

* HCII0JIb30BaHKE OOIIECTBEHHBIX PECYPCOB, COLIMATBHBIC TPOEKTHI U IPYTHe BHEAYIUTOPHbBIE METO/IbI
o0y4eHus, HapuMep MPOCMOTP U 00CYykIeHUE BUACO(DUIBMOB, SKCKYPCUH, IPUIIIALICHAE CIIEHUAINCTA,
CIEKTaKJI1, BHICTABKU;

* CUCTEMBI JJUCTAHIIHOHHOTO O0YYCHHUS;

* 00Cy)KJeHHe U pa3penieHue npoodsieM («mo3roBoit mrypmy», IIOIIC- ¢popmyna, «aepeBo pereHuin,
«aHAJIU3 Ka3yCOBY», «IIEPErOBOPHI U MEUALIUS, «JIECTHULIBI U 3MEUKIY).



