MUWHOBPHAYKHW POCCHUA
beneparbHOE TOCYAAPCTBEHHOE OO0 KETHOE
o0pa3oBaTenbHOE YUpPEXKJACHHUE BHICIIEr0 00pa3oBaHUs
«Kazanckuil HanmmoHaIBLHBIIA UCCIIEA0BATEILCKHUHT
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YTBEPXIAIO
ITpopexTop no yuebHol paboTte

/L ~ JI.II. CynranoBa
‘# «30» mas 2022 r.

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 30.05.2022

PABOYAS TIPOTPAMMA
o auctumumiae «OBIHASL XUMHPYECKAS TEXHOJIOI' UsI»

CnenuanbHOCTB: 18.05.01 Xumuyeckasi TEXHOJIOTHSI DHEPTOHACHIIIEHHBIX
MAaTEpUAIIOB U U3ICIINI
Creunanuzarus: TexHONorust SHeProHaChIIIEHHBIX MAaTEPUATIOB U U3JICIHHA
Kpamudukanms BeimyckHuka: MHxeHep
dopma 00ydeHus: Ounas
HNHucturyrt: W H>KeHEepHBIM XUMHUKO-TEXHOJIOIMYECKUNA HHCTUTYT
Kadenpa-pa3zpaboruuk: Kadenpa «O01melt XuMHIECKON TEXHOJIOTHI
Kypc; cemectp 4,7
Bun Harpysku Yacel 3a4éTHbBIE €TUHUIIBI

Jlexmus 27 0,75
JlaGoparopHas paboTa 36 1
KoHTposb camocTosiTenbHON paboThl 18 0,5
CamocrosTenpHas pabora 108 3
®dopwma arrectanuu: 3auet (7 cem), 27 0,75
Ok3ameH (7 cem)

Bcero 216 6

Kazans, 2022




Pabouas mporpamma cocrtaBieHa ¢ ydyérom TpeOoBaHuii denepasbHOTO TOCYJApCTBEHHOTO
oOpazoBarenbHOro cranmapra (mpukaz Ne 907 ot 07.08.2020) no crenmanbrocty 18.05.01 Xumudeckas
TEXHOJIOTUSl OHEPrOHACBHIIIEHHBIX MaTepuaJoB W u3enuil g crneunanusauuu  «TexHonorus
HHEPrOHACHINIEHHbIX MAaTepUaAJOB U M3/EIMH» HAa OCHOBAaHMM YYeOHBIX IJIAHOB Habopa 0Oydaroluxcs
2022 rona.

Pa3paboTunk nporpaMmsi:

HoueHt H.M. Hypymiuna

COI'1IACOBAHO

Pabouas mporpamma paccmoTpeHa U on00peHa Ha 3acenaHuu Kadeapbl «OOIIeH XUMHUECKON
TEXHOJIOTHIY, TPOTOKOI OT 04.05.2022 r. Ne 10.

3aseayromuii kadpenpoit  Cocrnacosano H.B. Yiutun

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



1. Ilesin ocBOeHUsI AUCHMUIIIMHBI

[lenssMu 0CBOEHUS AUCHUIUIMHBI «OO01Ias XUMUUECKasi TEXHOIOTUS» ABIISIOTCS:
OcBoeHMEe TEOPETUYECKUX OCHOB OOIIMX 3aKOHOMEPHOCTEH MPOTEKAHHSI TPOIIECCOB XUMHUECKOM
TEXHOJIOTUH C YYETOM UX (PU3MKO-XMMHUYECKHX OCOOCHHOCTEH, 3HAKOMCTBO € TEOPUEH XUMHUECKUX
PEaKTOPOB M OOLIMMH MPUHIIUIIAMU Pa3paOOTKH XUMHKO-TEXHOJOTHYECKUX 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 CTPYKTYpPe 00pa30BaTe/IbHON NPOrpaMMbl

JuctummuHa «OOImmass XuMu4YecKas TEXHOJOTHS» OTHOCHTCS K oOsi3arenbHoit yactu OOIl u
dbopMupyer y oOydaromuxcs mo crenuanuzauuu «TeXHOIOrus SHEepProHachllIEHHbIX MaTepuaioB U
u3aenuiny Habop 3HaAHWN, YMEHHI, HABBIKOB M KOMITETEHITHIA.

s ycnemHoro ocBoeHusl TUCHUIUIMHBI «OO01as XUMUYecKasi TEXHOJIOTU» 00yJaroIuiicsa 1o
cnenuanbHocTl 18.05.01 «Xumuueckass TEXHOJOTUS SHEPrOHACBHIIIEHHBIX MAaTEpUalOB U H3JAEIHI»
JOJKEH OCBOMTH MaTepUaJl IPEAIIECTBYOMNUX JUCITUIUINH:

. Beiciias MaTemarnka
. Konmnounnasa xumus
. O0m1as 1 HeOpraHUYeCKas XUMUs
. Opranuueckasi Xumus
. IIponieccsl 1 anmapaTbl XMUMAYECKON TEXHOJIOTUN
. Texnuueckas TEpMOJIMHAMHKA U TEIUIOTEXHUKA
. ®usuka
. dusnueckas XUMHUs
Juctuummna «O0mas XuMuIecKast TEXHOJIOT U SIBIISIETCSI PEANIECTBYIOMIECH U HeoOXoauma JIist
YCHEIIHOIO0 OCBOEHUS MOCIEAYIOIUX JUCIUIUINH:
1. BrinonHeHue, MOATOTOBKA K MPOLEAYPE 3alIUTHI U 3aIIXATa BHITYCKHON KBaJTU(UKAITHOHHON
paboThI
2. MaremaTtnyeckoe MOJIETUPOBAHIE TEXHOJIOTHUECKUX MPOIECCOB
3. CucteMsl ynpaBieHUs1 XUMUKO-TEXHOJIOTHYECKUMU MPOLIecCaMU
4. X¥MHYecKue peakTopbl

ONOO O WN B

3. KoMmnerenuuu oﬁyqammerocﬂ, (bopanyeMble B pe3yJjibTaTe OCBOCHUSA TUCHUITINHBI

OIIK-2 CnocofeH ucnojib30BaTh COBpeMEHHOE TEXHOJI0THYeCKOoe U AaHAJTUTHYEeCKoe 000py10BaHe TP NPOBeeHUN
HAYYHOT0 H TEXHOJIOTHYECKOT0 IKCIEPHUMEHTA, MPOBOIUTH 00Pa00TKY U aHAJU3 MOJYy4YeHHBIX Pe3yJbTaTOB
OIIK-2.1. 3Haet ¢pyHIaMEeHTaIbHBIE 3aKOHBI ¥ OHATHS XMMHUU M XUMHUYIECKOH TEXHOJIOTHH, METOANKY IPOESKTHPOBAHUS
XHUMHKO-TEXHHYCCKHX CHCTEM, HCTOYHHUKH HAYYHO-TEXHOJOTHUCCKON HH(popMaIuu B mpodecCuoHanbHoit chepe,
TEOPETUYECKHE OCHOBBI Pa3IMYHBIX METO/IOB aHAIIU3A

OIIK-2.2. YMmeet BbIOpaTh ONTUMAIILHBIN METO/I aHAJIM3a B 3aBUCUMOCTH OT O0BbEKTa U MOCTABIICHHOW 3a/]auH, a TAKXKe
000CHOBAThH CBOW BHIOOD,TPOBOJIUTH aHAIN3 COSAMHEHIS C MCIIOF30BAaHHEM XUMHUYECKUX, aHATUTUICCKUX U (PH3HUKO-
XUMHYECKHX METOJIOB Pa3padoTaTh TEXHOJIOTHIO XUMUIECKON PEaKIiH B X0JI€ €€ JOTHISCKOTO IIPOCKTUPOBAHUS U
MOCTaHOBKU TEXHOJIOIMUECKOT0 IKCIIEPUMEHTA

OIIK-2.3. Bnageer MeTo1aMi MaTEMaTUYE€CKOM CTATHCTUKY IS 00paOOTKH pe3yIbTaTOB aKTUBHOTO M TACCUBHOTO
9KCIIEPUMEHTA, HABBIKAMU TPOBEACHHUS XUMHUECKOTO U PU3NKO-XUMHUYECKOTO aHaIN3a, HHTEPIPETAINN OTy4YEeHHBIX

PE3YIbTATOB, NPEACTABJICHUA PE3YJIbTATOB aHAJIM3a

B pe3yabTare 0cBOCHUS IMCUMIINHBI 00y4aKOIMICH 10JI2KeH

3HaTh:

OCHOBHbIE (DYHKIIMU WHKEHEPa-TEXHOJIOTa;



OCHOBHBIC ITOHATHS XUMUYECKONU TEXHOJIOTHH;

TEHJCHIIUY B Pa3BUTUHU TEXHOJOTMU XUMUYECKUX ITPOLIECCOB;

COCTaB U CTPYKTYPY XUMHUKO-TEXHOJIOTUYECKUX CUCTEM;

3aKOHOMEPHOCTH ITPOTEKAHNS XMMUYECKHX IPEBPAILECHUN B YCIOBHIX IPOMBILIJIEHHOTO IIPO-
W3BOJICTBA;

COCTOSIHUE U NEPCIEKTUBBI Pa3BUTHUS CBIPHEBOM U SHEPreTUUECKOM 0a3bl OTpaciiu;

OCHOBHYIO TEXHOJIOTUUYECKYIO TOKYMEHTALIHIO;

MEeTOJIMKY npoekTupoBanus XTC;

nokasareiau 3 (HeKTUBHOCTH XMMHUKO-TEXHOJIOIMYECKOI O IPOLIecca;

HUCTOYHUKY HAYIHO-TEXHOJIOTHYECKON HHPOPMAIH B MPOPECCHOHATBHON cdepe

Ymers:

pa3paboTaTh TEXHOJOTHUIO XUMUYECKOH PeakIMu B X0JI1€ €€ JIOTMYECKOTI0 IIPOEKTUPOBAHUS U
IIOCTAaHOBKH TE€XHOJIOTMYECKOT0 KCIIEPUMEHTA;

000CHOBATh PEKUMBI paOOTHI IPOMBIIIIEHHOTO PEAKTOPa JJIsl ONPEIACICHHOTO KJIacca PeaKkuii 1
NPEUIOKUTH KOHCTPYKIIHIO arnapara, 00eCeuynBaroIIero 3aJaHHbIA PeXUM padoTHI;
IPOaHaJIU3UPOBATh AIbTEPHATUBHBIE BUJIBI ChIPbsi U 000CHOBATH €0 BHIOOD;

UCIIOJIb30BaTh COBPEMEHHbIE CIIOCOObI MHTEHCU(PUKALIMY XUMUUECKUX U (PU3UUECKUX MTPOLIEC-COB;
CHUHTE3UPOBATH OOLIYIO CTPYKTYPY TEXHOJIOTUYECKON CXEMbI TPOM3BOJCTBA XUMUYECKOTO MTPOIYKTA,
paccunTaTh MaTepUaIbHBIC U TETUIOBBIE OaIaHChl XUMUYECKOTO IMPOU3BOACTBA JIJIsl OLICHKH HOPMAaTHBOB
MaTepuaIbHBIX 3aTpaT (HOPM pacxoja Chlpbs, oay(paOpruKaToOB, MaTEpPUAIOB, SHEPTUN);

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

MCIIOJIb30BaTh B pa0OTE OCHOBHBIE MPUHIIUIIBI IKOJIOTUYECKOTO MPOSKTUPOBAHUS HA OCHOBE
IIPOBE/ICHUS YPHEPTETUYECKON U DKOJIOTMYECKON SKCIIEPTH3;

IIPUMEHATH HOBEHMIINE JOCTHKEHHSI HAyYHO-TEXHUYECKOIO ITPorpecca;

peaan30BaTh NPUHIMI HepepbIBHOTO 00y4yeHus Ha ocHoBe PIIK u aHanmn3a HayyHO-TEXHUYECKOMH
uH(pOpMaLIUH.

Baaners:

METOJaMU MaTeMaTHYECKOW CTATUCTHKH JUIs 00pabOTKH pe3ynbTaTOB aKTUBHOTO U MTACCUBHO-TO
AKCIIEPUMEHTA;

MeToaMu paboThl Ha OBM 1151 ocy1iecTBIEHHSI UHTEPHET-TIOMCKA CeMaIn3iPOBAHHOMN

uH(pOpMaLIUH.

4. CTpyKTYypa M coJep:KaHue TUCHUIIMHBI
OO6mas TpyA0EMKOCTh AUCHIUTUIMHBI COCTaBISET 6 3a4eTHHIX euHMIL, 216 Jacos.

| Ne I Paznen I Ceme- I Bunp! yueOHo# paboTh! (B yacax) | OneHouHbIe




/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 [IpoexTupoBaHme TEXHOIOTHH OIlK-2.1
00paTUMBIX peakiui. OIIK-2.3
XUMU4eCcKoe paBHOBECHE.

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 Pazpen nucuuminHbl 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 odopmileHre 0TYETOB, ITIOATOTOBKA 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 popadOTKa 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
peakiyy. MatemaTudeckue MoJeIn naboparopHoi padoTsl, mpueM otyeros, | OIIK-2.2
XMMHKO-TEXHOJIOTHYECKOT0 MpoIecca. NPOBEPKa TECTUPOBAHMS OIIK-2.3
IIpoMbIlIIEHHBIH 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.
TexHomormueckoe Ha3HAYEHNE BOBI.
MeTop! OUHUCTKH BOBI

BCEI'O 18

9. Ucnosib30BaHMe PEHTHHIOBOI CHCTEMBbI OLIEHKU 3HAHU I

[Ipu oleHKEe pe3ylbTATOB MEATEIHHOCTH OOYYAIOMIMXCS B paMKax JUCHUIUIMHBL «O0Imas
XUMHYCCKad TCEXHOJOTIUA» MCIIOJIb3YCTCA peﬁTHHFOBaﬂ cucrtemMa. MakcuManbHOCE W MHHHMAJIBLHOE
KOJIMYECTBO Oa/uioB MO pa3jMYHbIM BuAaM y4deOHOU paboThl ommucano B «llomoxkennu o OamibHO-
PEUTUHIOBOM cHCTEME OLIEHKM 3HaHUM CTYyIEHTOB U OOECHEeYeHHs KauecTBa Y4YeOHOIo Ipoleccay
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.
TadImIy).

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 A8 TEKYIIEr0 KOHTPOJISI YCIIEBAeMOCTH, NPOMEKYTOYHOM
aTTecTalliy 10 UTOraM OCBOEHMS JMCHUIIJIUHbI
OneHouHble cpencTBa [UIsl MPOBEACHUS TEKYLIETO KOHTPOJIA YCIEBAEMOCTH, IPOMEXKYTOUHOU
aTTecTallud U UTOTOBOW aTTECTallUM pa3padaThIBAIOTCS COIVIACHO MOJIOKEHHI0 0 POHJIaX OLIEHOYHBIX
CpEe/ACTB, pacCMaTpPUBAIOTCS KAaK COCTaBHas 4acTh paboueil mporpamMMmbl U OQOPMIISIOTCS OTIENbHBIM
JOKYMEHTOM.

11. UudopmaniuoHHO-MeTOANYECKOE 0O0ecTiedeHue TN CIIUIINHbI

11.1. OcHoBHasi MTEpPaTypa

[lpu w3ydenun nucnurauHbl «OOmas XUMHUYECKas TEXHOJOTHUS» B KauyeCTBE OCHOBHBIX
HMCTOYHUKOB MHGOPMAITUN PEKOMEHAYETCS HCTIOIh30BaTh CIEAYIONIYIO TUTEPATYPY:

OcHOBHBIC MCTOYHUKH MHPOPMALLUT KosmuecTBo 3K3eMILISIPOB

N.M. Ky3ueunona, X.2. Xapnamnuau, B.I'. 100 3x3. YHUL] ®I'BOY BO «kKHUTVY »
WBanos [u ap.], O6mas xumMuaeckasi TEXHOJIOTHS.
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. Xapnamnugu, .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. Ky3uenosa, 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»

JUTSL CTYJI. By30B, O0YY. TTO XMM.-T€XHOJI. HaIp.
noar. u crient.: CII6. ; M. ; Kpacuonap : 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 1O. 3akreiim, O011as XUMHUYECKast TEXHOJIOTHS:

Hoctyn ¢ IP anpecos KHUTY

11.2. lonoiHuTeAbHAS JIUTEPATypa

B KkadecTBe JONOJHUTEIBHBIX MCTOYHHKOB I/IH(I)OpMaI_II/II/I PECKOMCHAYCTCA  HUCIIOJIb30BATh

CJIEYIOIYIO JINTEPATypy:

JonoJHUTeIbHBIE HCTOYHUKH HH(OPMALMHU

KosnuecTBo 3K3eMILIsIpOB

B.C. Beckos, O06111ast XUMHYeCKast TEXHOIOTHS
[YuebHuk] yueO. 11t cTyI. By30B, 00y4. IO XUM.-
TEXHOJI. HaIlp. MOJATOTOBKH 0aKaIaBpoOB U
qurioMupoBad. cnel.: M. : UKL
"Axanemknura", 2006

25 5x3. YHUL] ®T'BOY BO «KHUTVY »

K. B. bpsunkun, 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
Pexxnm nocrtyna: 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 [ Y4ueOoHuk| yueo.

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

4 sx3. YHULL ®I'BOY BO «KHUTVY»

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

1 3x3. YHUILL ®I'BOY BO «KHUTVY»

B.N. Kcenzenko, B.I'. Hemnosa, 1.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. IO XUM.-TE€XHOII.
crer.: M. : KomocC, 2003

A. . Kyrenos, T. . bongapesa, M. . bepenrapren, | 1151 sx3. YHUL ®I'BOY BO «KKHUTY»
OO0mas XuMHYecKast TEXHOIOTHS [ Y 4eOHUK |
y4eOHHK /U1l TeXH. By30B: M. : Breicmi. mik., 1990

K. B. Bpsinkun, A. U. JleontbeBa, O01ias http://biblioclub.ru/index.php?page=book&id=277815
xumudeckas texnosorus [[Ipouee] : TamO0B : Pexxum noctyna: o nognucke KHUTY
UznparensctBo @I'BOY BIIO «TI'TY», 2012

B. U. Urnarenkos, O0mas XMMUYECKas https://urait.ru/bcode/450986

TEXHOJIOTHS: Teopus, pumepsl, 3a1auu [[Ipouee]| | Pexxum noctymna: nmo noanucke KHUTY
VYuebHoe nmocobue s By30B: Mocksa : FOpaii,

2020
b. T. Kynun, K. B. I'paxxnan, B. A. Hcaesa [u https://e.lanbook.com/book/107406
ap.], CoopHHK TabOpaTOpPHBIX padOT 1O Pexum nocryna: mo noamucke KHUTY

mucnuiuiHe «O0mast XUMHYECKasi TEXHOJIOTHS)
[DneKTpOoHHBIN pecypc] ISl CTYJIEHTOB
HAIPABJICHUS «TEXHOJOTHYECKUE MAIIIMHBI U
obopynoBanuey: MBanoso : UT'XTY, 2017

11.3. DyileKTpOHHBIE HCTOYHUKHU HH(pOPMaLH
[Tpu n3ydenun aucuumiuHbl «O0Ias XUMUUYECKasi TEXHOJIOT s IPEAYCMOTPEHO HCII0JIb30BaHHE
3JIEKTPOHHBIX UCTOYHUKOB MH(OPMAIIUH:

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

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

. O6pazoBarenpHas miaTdopma «HOpaii»: Pexxum mocrtyma: https://urait.ru/

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

. OBC YuuBepcuteTckas Oubnuoreka onnait: Pexxum nocryna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum gocryma: http://www.iprbookshop.ru/

. OBC BOOK.ru : Pesxxum nocryna: https://www.book.ru/

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

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

O 03O0~ W —

YHUII
Co2nacoeéano

11.4. Ilpodeccunonasibabie 0a3bl JaHHBIX U HHGOPMAIHOHHBIE CIIPABOYHbIC CHCTEMbI

ba3bl 1aHHBIX:

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

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

CrpaBouno-nipaBoBas cucrema «[’APAHT» Jloctyn cBoOOIHBIN: www.garant.ru
CrnpaBouno-npaBoBas cucreMa «Koncynbrantlntocy» Jloctyn cBo6ogHBIN: Www.consultant.ru

12. MarepuaJibHO-TeXHHYECKOe oOecredeHue U CIUTITUHbI

JluneH3upoBaHHOE MPOTrPaMMHOE 00eCIIeYeHNE i CBOOOIHO PacIpoOCTpaHsIeMOe IPOrPaMMHOE
o0ecrieyeHre, B TOM YHCIIe OTE€YECTBEHHOTO TPOU3BOJICTBA, UCTIOIb3yeMOoe B ydeOHOM Ipoliecce Mpu
OCBOCHHU JUCIUTUTUHBI «O0MIasi XUMHUECKas TEXHOIOTHS»:




Oducurie u nenoseie nporpammbl: ABBY'Y FineReader 9.0 npod;
Odwucnsie u aenoseie mporpammbl: MS Office 2007 Russian,;

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

brnoxnot Notepad

SAunexc bpaysep

[TO nns xomnexkTuBHOU paboThl Microsoft Teams

Y4eOHbIe ayIUTOPUH IS TPOBEICHUS YICOHBIX 3aHATHI OCHAIIEHBI 000PYI0BaHUEM:

B kauecTBe MaTepuanbHO-TEXHUYECKOTO 00ECTIEUEHUS TUCHUILUIMHBI UCIIONb3YIOTCS. MYJIbTUMEIUIHBIE
cpezacTBa; HAOOpHI CIaliZI0B; AEMOHCTPALIMOHHBIE TPUOOPHI, BUAEO3AIHUCH JIEKLIUH.

1. JIekuMOHHBIE 3aHATHS:

a. KOMIUIEKT 3JIEKTPOHHBIX IPE3eHTalUN/CI1aliI0B, 3alMCH BUACOJICKLIUH;

b. aymuTopun, OCHaIIEHHBIE TPE3CHTAIMOHHON TEXHUKOU (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK).

2. JlaboparopHbie pabOThI

a. 1abopaTopusi MOJEIIbHBIX YCTAHOBOK, OCHAIIIEHHAs CIEIYIOIMMH 3KCIIEPUMEHTAIbHBIMU YCTaHOBKAMH
U aHaJIOTaMu:

? yCcTaHOBKa NMPOJIN3a YTIEBOLOPOAHOIO CHIPBS;

? yCTaHOBKA OKHCIICHUS TapaQUHOBBIX YTIEBOIOPOIOB;

? ycTaHOBKa 3TepU(UKALMYU STUICHIIIMKOJIS CTeapUHOBOM/aIMITNHOBOM KMCIOTOM;

? yCTaHOBKA MOJIYYEHHS KayCTUYECKOU CO/IbI U3BECTKOBBIM METOJI0M;

? yCTaHOBKa JJIsl UCCIEA0BAHUS TMAPOIMHAMUYECKUX MOJIETIEH PEaKTOPOB;

? CTEeH[ /7S BBINOJIHEHUSI 0ObEMHBIX METOIOB aHAIN3a;

? yCTaHOBKa JUIsl XpOMaTorpa(uyeckoro MeTo1a aHajau3a.

b. 11aGI0HBI OTYETOB 110 JIA0OPATOPHBIM PAOOTAM MPUBEICHBI B METOAMYECKUX YKa3aHUAX K
IIPAKTUKYMY;

C. METO/IMYECKHE TTOCOOUsI/yKa3aHUs /11l BBINIOJIHEHUS TPAKTUUECKUX U JJAOOPaTOPHBIX 3a/1aHUM;

d. KOMITbIOTEPHBIE KIIACChI JUIsI TPOBEACHUS IPAKTUUYECKUX/Ta00paTOPHBIX 3aHATHH, 115
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB, MOAKIIOYEHHbIE K ceTu «MIHTepHeT» ¢ oOecrneueHueM 10CcTyma K
3JIEKTpOHHON MH(pOpMalmoHHO-00pa3oBatenbHoi cpeae PI'BOY BO «KHUTY », npeacraBneHHON
pecypcamu caiita yHuBepcutera http://www.kstu.ru;

€. IPe3eHTal[MOHHAas TEXHUKA (MIPOEKTOP, IKpaH, KOMIbIOTEP/HOYTOYK);

f. maketsI [1O ob1iero HazHaueHUs! (TEKCTOBBIE PEJAKTOPBI, rpadpuuecKkre peJakTopsbl);

g. muneH3noHHbIi noctyn k OBC, B/l 1 0T/AeAbHBIM JIEKTPOHHBIM BEPCUSAM M3/1aHUH U3 11000 Toukn
NHuteprer nocie perucrpanuu ¢ koMmnerotepoB PI'6OY BO «KHUTY »

* I[OHyCKaCTCﬂ 3aMCHa O60pyI[OBaHI/ISI €ro BUPTYAJIbHBIMH aHAJIOTaMH.

13. OOpa3oBare/ibHbIE TEXHOJIOTUH

KonnuecTBo 4acoB 3aHSATHH, MPOBOJAMMBIX B MHTEPAKTUBHBIX (hopMax B y4yeOHOM mporiecce Mo
mucnurinie «OO0Ias XuMA4ecKas TEXHOJIOTUY) COCTaBIsIeT 27 U.

B mpouecce ocBoenus aucuumuiuHbl «OOmIass XUMUYECKash TEXHOJOTHS» HCIONb3YIOTCS
cnenyrome 06pa3oBaTesIbHbIC TEXHOJIOTHH:
KomnraecTBo yacoB 3aHITHIA, TPOBOJMMBIX B HHTEPAKTUBHBIX ()OpMaxX B y4eOHOM IPOIIECCE COCTABISAET
27 gacoB. B xauecTBe 00pa3oBaTEIbHBIX TEXHOJOTUNA MOTYT OBITh UCIIOIb30BAHbI:
* TBOPYECKHUE 3a/IaHMUS;
* paboTa B MaJIbIX TPYIINAX;
* U3yYCHHE U 3aKpeIlJICHHEe HOBOTO MaTepralia Ha HHTEPAKTUBHOM JIEKIINH (JIeKIUs-0ece1a, JIeKIus —



TMCKYCCHSL, JIEKIIUA C pa300pOM KOHKPETHBIX CUTYAIIHid, JIGKLUS C 3apaHee 3alUIaHuPOBAHHBIMU
omuOKaMu, JIEKIUs- Tpecc-KOH(EepeHIIHs, MUHU-JICKITHS );
¢ UCITIOJIB30BAaHUEC OGIJ_ICCTBCHHBIX PECypCOB, COUATIBHBIC TPOCKTHI U APYTrUC BHCAYAUTOPHBIC MCTO/IbL

oOyueHus1, HampuMep MPOCMOTP U 00CYKACHHE BUICOPUIBMOB, IKCKYPCUH, TIPUTIIALIICHHE CIICUAINCTA,
CIEKTAKJIH, BBICTABKU;

* CUCTEMBI JUCTAHI[MOHHOI'O O0Y4YEeHHUS;
* 00CcyKIeHne 1 pa3perienue npooieM («mMo3roBoit mrypmy», [IOIIC- dpopmyna, «aepeBo permeHunin,
«@HaJIN3 Ka3yCOBY», «I1€PEroBOPbI U MEAUALIUA», «JIECTHULBI K 3MEUKNY).



