MUHHCTEPCTBO HAyKH ¥ BeIciero obpaszoBanus Pocculickon ®dexepanun
HukHexaMCKUi XHMUKO-TEXHONOIHICCKIH HHCTUTYT ((pritnai)
(belepalbIoro rocy 1apeTBEHHOT0 OI0/PKETHOr0 00pa30BaTEIbHOIO YIPEKICHH s
BBICIICTO 0OpazoBaHus
«Kazanckuit HaroHaIbIbI HCCICHOBATEILCKUA TEXHOIOIMYECKIH YHUBCPCUTET»

(HXTHU ®I'OY BO «KHUTY »

\ YTBEPXJIAIO
relts JiupekTopa o YP

— H.W. Hukudoposa

) &y 2021 1.

PABOYAS HPOTPAMMA

Ho jmemummie 51.0.29 «O0mas XuMuUecKast TEXHOJIOrus

Harpasierme nojrorosku 18.03.01 «Xumudeckast TeXHOTOTHSY

1 [poduiin/iporpamma

«XuMEIeCKas: TEXHOIOTUS OPraHUICCKIX BEHICCTBY

«XUMHICCKAsT TEXHOIOTHS BEICOKOMOICKYIBIPHBIX COSMHEHI»

«XMMHUHCCKAS TCXHOJIOIUS IPUPOHBIX YHEPrOHOCHTEIICH M YIIICPOIHBIX MATCPHAIOBY
Kpasmdukarus BRITyCKHUKA: DaKaIaBp

Dopma 0OyUCHUs: OYHasT, OYHO-3a01THAS, 320UHAS

DakyiIpTeT: TEXHOIOIHIECKUN

Kadenpa-paspaboruuk pabodcii mporpaMmel: Kaepa He TEXUMHYECKOTr0 CHHTE3a
Kype, cemeerp 2 kype, 4 cemeetp

‘ Ounas | ~ HYacwm 3ay. el
[ o Jlekwgw 18 0,5
Jlaboparopusie sapsitiss | 18 0.5
Camocrosreintas pabora 27 0,5
! KCP B 18 0,5
| dopma arrecraluu (Mackl Ha Dk3ameH (27) 1
KOHTPOIb)
) Beero | 108 3
| Ouno-3aounas
e ey JICRERAL 9 0,25
~ JlabopaTopHbIC 3AHSTHS 9 0,25
~ KCp ) - 18 0,5
Camocrosreapuas padora | 27 0,75
Dopma arrecrali (Jachl Ha Dx3ameH (45) 1.25
KOII'TPOIIh)
B Beero 108 3
SBaowmast
| - Jleximum I . 0,11
| Jlabopatoprisie 3aisATHS - 6 0,17
Camocrosrennaas padora 77 2,14
. KCpP. 12 0,33
@opma arrecTanny (4ackl Ha Dk3ame (9) 0,25
_ KOHTPOIb)
- Beeio N 108 3

Huwxnexamck, 2021r.
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Pabouasi uporpamma cocrasicHa ¢ yuerom rtpeGopanuii PellepaibHOr0 rocyaapCTBEHHOTO
00paszoBaTciILHOTO cTaijapTa Beiciiero odpasonarms Ne 922 ot 7.08.2020, no nanpasienuio 18.03.01.

«XuMHuYecKas TCXHOJIOTUs», 1A OCHOBAaHUH y4eOHOTo MmiaHa Habopa obydaroruxcs 2021r.

Pazpaborauk 1porpammet:

JioredT Kadeipsl OHOTCXHOJIOTHH D.H.Hypuepa

Palouas 1porpamMma paceMoTpena u ojobpena na sacejanuu kadepel buorexnonoruu

«22» mapra 20211., uporokoi Ne 7
7

3an. kadepoi I'.C.Carnieera

COI'JIACOBAHO

Hporoko.t 3accianust kadeapnt HXC, peasm3yiomei noAroToBKy 0CHOBHOMN
o0pazosaresbiion mporpaMmst ot «24» mapra 2021r, Ne 8

(e

3an. Kadejpoit T.5.Munseraiuen



1.1lenu oceoenus Oucuuniunbl

L[CJ'ISIMI/I OCBOCHUA AOUCHHMIIINHBI b1.0.29 ((06111351 XUMHUYCCKasaA TCXHOJOTHUA» SABJIACTCA 3HAKOMCTBO C
XUMUYCCKHUM MPOU3BOACTBOM — CIIO)KHOM XHMMHKO-TEXHOJIOTHYSCKOMN CI/ICTGMOI>'I, a TAaKXXC pacCMOTPEHUC
O6H_II/IX np06neM aHaJIn3a U CUHTE3a XUMHNYCCKUX ITPOU3BOJICTB.

2.Mecmo oucyunaunst 8 cmpykmype 00pazoeameabHoil RPOZPAMMbl

Huctummiaa b1.0.29 Obmas xuMudeckasi TEXHOJIOTHS OTHOCHTCS K 0a30BOM YacT 1 pOPMHUPYET Y
OakaaBpOB IO HAIIPaBICHHIO MOATOTOBKH 18.03.01 «XuMudeckas TEXHOIOTHSD» HA0Op CIIeIIHATBLHBIX 3HAHUH
Y KOMIIETEHIMH, HEOOXOANMBIX ISl BBIITOJIHEHUS] HAyYHO-UCCIIE0BATELCKON 1 IPOCKTHOM ACATEIbHOCTH.

s ycnemHoro ocBoeHust auciuiuiiabel 51.0.29 O0mias xumudeckas TEXHOJIOTHs OakajaBp IO
HampaBieHuio moaroToBkd  18.03.01 «XwmMmudeckass TEXHOJOTHsS» JODKEH OCBOWTH  MaTepHal
NPEAMECTBYOIUX AUCIHUIIINH:

a) 51.0.17 «O061mast XuMus»;

0) 51.0.19 «Opraandeckast XuMus»;

B) 51.0.21 «®u3nveckas XuMuI»,

r) b1.0.22 «Komnonanas xumus».
Huctmmmaa b1.0.29 «O0m1as xuMudeckas TEXHOIOTHS SIBIISETCS MPEAMIECTBYIONEH 1 HE00X0arMa s
YCTEITHOTO YCBOCHUS TOCIEIYFOIINX TUCIIUILTIH:

a) b1.0.32 «IIpouecchl u anmapaThl XMMUYECKUX MTPOU3BOJICTBY;

6) 51.0.30 «XumuuecKre peakTopb»;

B) b1.B.07 «OcHOBBI TPOEKTHPOBAHUS HEPTEXUMUIECKUX TTPOU3BOJICTB.

3HaHus, NOTy4YCHHbBIE NP U3yueHUH AUCIMILIMHEBI 51.0.29 «O0111as XuMudecKas TeXHOJIOTUI» MOTYT
OBITH MCIOJNB30BaHbl MPH TPOXOKIACHUH CIEIYIOMINX BHIOB MPAKTUK: Y4eOHOH, MPOW3BOJCTBEHHONW M TIPH
BBITTOJTHEHUN BBITYCKHBIX KBAM(HUKAIIMOHHBIX paboT mo HampasieHuro moarotoBku 18.03.01 «Xummaeckas
TEXHOJIOTHS.

3.Komnemenuyuu ooyuatouwiezoca, ghopmupyemoie 6 pe3yibmane 0C60eHUL OUCUUNTIUHBL

OIIK — 3 criocoOeH OCyIIECTBIATh MPOPECCHOHAIBHYIO JIEATSILHOCTD C YIETOM 3aKOHOIaTeIhCTBA
Poccuiickoii denepaiinu, B TOM 4UCIIe B 00JIACTH SKOHOMHUKH U DKOJIOTHH.
OIIK — 3.1 3HaeT OCHOBBI POCCUUCKONM HOPMATUBHO-TIPABOBOM CUCTEMBI M 3aKOHOIATEIBCTBA, OCHOBBI
SKOHOMHUYECKOMN IeATEIBHOCTH MPEIIPHUATHS, TI00ATBEHBIC TPOOIEMBI SKOIOTHH 1 TTPHHIIUTIBI
panroOHATBHOTO MPUPOIOIIOIE30BAHHSI.
OIIK — 3.2 yMeeT UCToIb30BaTh U COCTABIIATH JOKYMEHTHI HOPMaTUBHO-TIPABOBOTO XapaKTepa, MPOBOINUTh
TEXHUKO-3KOHOMHUYECKUN aHaIIN3 WHKEHEPHBIX PEIISHH, OCYIIECTBIISITh B 00IIeM BH/IE OLIEHKY
AHTPOIIOICHHOT'0 BO3JICHCTBHS Ha OKPYKAIOIIYIO CPETY C YUETOM CIEIUPUKN TPUPOIHO-KIUMATHISCKUX
YCJIOBUH.
OIIK — 3.3 BnageeT HaBbIKaMU pa3pabOTKU MPOW3BOACTBEHHBIX MPOrPaMM U IJIAHOBBIX 3aaHuM IS
MEPBUYHBIX MPOM3BOJICTBECHHBIX MMOIpa3Ie/cHHH, HAaBBIKAMH BHIOOPA PALIMOHAIBLHOTO CIIOCO0a CHIKEHUS
BO3JICHCTBHS HA OKPYIKAIOILYIO CPENLy.

B pe3ynomame oceoenusn oucyuniunst 00y4aouiuiica 00aicen:

3uamo:

a) OCHOBHBIC ITPUHIIMIIBI OPraHU3ANHA XUMUYECKOTO IPOU3BOJICTBA, €M0 HEPAPXUIECKYIO CTPYKTYPY,
METO/IbI OTICHKH A((HEKTUBHOCTH MTPOU3BOJICTBA;

0) o01ue 3aKOHOMEPHOCTH XUMUYECKUX MTPOLIECCOB;

B) OCHOBHBIE XUMHUYECKHE ITPOU3BOJICTBA.

Ymems:

a) paCCUUTHIBATH OCHOBHBIE XaPAKTEPUCTUKH XUMHUIECKOTO IPOIIECCa;

0) BBIOMpATh PaIMOHALHYIO CXEMY IPOU3BOJICTBA 33J]AHHOTO MTPOIYKTa;

B) OIICHMBAThH TEXHOJIOTHICCKYIO 2 (HEKTHBHOCTH IMPOU3BOJICTBA.

Braoemy:

a) OOIMMH 3HAHUSIMH O XUMHUYECKOM MPOU3BOJICTBE, €r0 CTPYKTYPE U KOMIIOHEHTAX;

6) oOmmMu MeToIaMH aHalu3a MW CHHTE3a XHMHYECKOTO0 IIPOM3BOACTBA KaK XHWMHKO-
TEXHOJIOTHYECKON CHCTEMBI;

B) 3HAHUSIMH O XUMUYECKHX TPOIIECCaX U XMMUYSCKUX PEaKTOPaX.



4.Cmpyxkmypa u cooepycanue oucyuniunst b1.0.29 «O6uan xumuueckas mexHonozuay

OO01mas TpyI0EMKOCTh AUCIUIUIMHBI COCTABIISACT 3 3aueTHbIC eauHullbl, 108 yaca.

Buasbl yueoHoii padoThI B yacax
(0/0-3/3/3 BO 1J1s1 XTOB)
OueHouHbIe
o cpeacTsa st
Ne Pasznen § E Z NPOBeACHUS
n/n JTUCIHUILIUHBI 3 £ g B 2 o] MPOMeKyTOUHOI
o =5 s E S5 & B
29 = = 53 O g aTrecTAlMH 10
= 23 S & pa3znenam
= | =
K KkBUyM Nel

1 | Xuwmeckoe 4 31511 | - : WAL | s | csanen, KOHyTpgn,éag

TIPON3BO/ACTEO 4 paboTa y 3a04HHUKOB
KommoxBuym Ne2, No3,
3aKOHOMEPHOCTH 4/5/14/1 JlaGoparopHslie pabOTHI

2 | XUMHYECKHX 4 3/1,5/0,5/0,5 - 18/9/6/6 4 4/5/2/3 Nel,2,3 sk3ameH,
MPOIIECCOB KOHTPOJIbHAA pa6ora y

3a0YHHUKOB
o K KBUYM No4

3 TpombimueHHbId 4 4/1,5/1/1 - - 4/5/1411 4/5/2/3 3I<3a(1z/1neJ:? KOH}pr(‘)]\Jr'ILI-,IaH
Karalms 4 paboTa y 3a04HHUKOB

4 | Xmwrieciue 4 6/3/1/1 - - BITIAIL | 6171473 31(31';242:{(,)1:(]30?:;5\;‘1_:1;%
PCaKTOphI 4 paboTa y 3a04HHKOB
XUMUKO- 4/5/14/1 KomnoxkBuym Ne6,

5 | rexnonoruueckue 4 2/1,5/0,5/0,5 - - 7 4/5/2/4 | xouTposbHas pabora y
CUCTEMBI 3a0YHHKOB, 3K3aMCH
Beero w0/ | - | aseress | SZIT | 18N8

®opma aTrecTanuu 4 ceMecTp —o4Hasi JIK3amen (27), 0uHO-3a04Has1 — IKk3ameH (45), 3a0uHas —
k3aMeH (9)
5. Codepircanue 1eKyUOHHBIX 3AHAMULL RO MEMAM.
Ne Pasznen Tema JTeKIIHOHHOTO ®opmupyem
u/n e — Yacsl SAHSITHSI Kpatkoe coaepxanue ble
KOMIETEeHIIUU
4 cemecTp
1 | Xumuueckoe 3/1,5/1/1 Tema 1. OcHOBHBIC Llenb u peamer OIIK-3;
MIPOU3BOCTBO TOHATHS U xumuaeckoit rexnonorun. | OIK-3.1;3.2;

onpejieneHus Buapl TEXHOJTOrHUECKUX 3.3.
XUMHUYECKOH KOMIIOHEHTOB. OCHOBHBIEC
TEXHOJIOTUH ctagun XTII.
Tema 2. ITokazarenn Texunueckue, OIIK-3;
XMMHUYECKOTO HYKOHOMHMHYECKHE, OIIK-3.1; 3.2;
MIPOU3BOJICTBA U AKCILTyaTallMOHHEIE U 3.3.
XUMHKO-TEXHOJIOTUYEC- | COIMaIbHbIC TTOKa3aTeIN
KOT'0 Tpoiiecca XTIIL.
Tema 3. O6mas MexaHu4ecKue, OIIK-3;
XapaKTEPUCTHKA TUIPOMEXAHUYECKHE, OIlK-3.1; 3.2;
MIPOIIECCOB U almnapaTroB | TEIUIOBEIE, 3.3.




B XUMHYECKOU

MacCOOOMEHHBIE U

TEXHOJIOTUH XMMHYECKHE TIPOIIECCHI.
Tewma 4. Knaccudpukanms OIlIK-3;
TexHonornueckas XUMu4eckux peakiuii mo | OIIK-3.1; 3.2
KJIaccH(UKanus HOPSIKY, MEXaHU3MY, 33.
XHMHKO- MOJIEKYJISIPHOCTH,
TEXHOJIOTHYECKUX TerIoBoMy 3 dexTy,
MIPOIIECCOB 00paTuMoCTH,
HPUCYTCTBHIO
KaTajau3aTopa, hazoBomy
COCTaBYy.
Tewma 5. Crexuomerpus | [lonsiTre o creneHn OIIK-3;
XUMHYECKUX NpeBpaIleHus, OIIK-3.1; 3.2;
npeBpalleHuR CENIeKTHBHOCTH H BEIXOTY | S+
HPOJYKTA.
Tema 6. MatepranbHblil | 3aKOHBI COXpaHEHUS OIIK-3;
¥ DHEPTEeTHYECKHIt Macchl ¥ SHEPTHH. OIIK-3.1; 3.2;
Oanancel. KauecTBo TpeboBaHHS K YUCTOTE 3.3
TPOIYKIHH XUMHYECKUX TPOITYKTOB.
3akonomeproctu | 3/15/05/05 | Tema 7. Xumuueckas [Moctynatel xumuueckoir | OIK-3;
XUMHYECKUX KHHETHKA. kuHeTnkH. Koncranra OIIK-3.1; 3.2;
MPOLIECCOB Kunernueckue ckopocTu. BiusiHue 3.3.
ypaBHEHHS KOHIICHTPAIIMU PEareHTOB
U TeMITepaTypHl IIporecca
Ha CKOPOCTb.
Tema 8. OHTaNbINA, JHTPOIINS OIlIK-3;
TepMoanHamMudecKue PEaKIMU U SHEPTUs OIIK-3.1; 3.2;
XapaKTePUCTHKHI I'u66ca. 33.
XUMHYECKUX
IIpEBpAILCHUN
Tewma 9. PaBHOBecue XapakTepHucTHKa OIIK-3;
XUMHYECKUX PEaKIUii | yCTOWYMBOTO OIK-3.1; 3.2;
paBHOBecHs. 3aKOH 3.3.
JICUCTBYIOILIUX Macc.
KoHcTanTa paBHOBecus u
sHeprus ['ub6ca.
CMelieHne XuMHUIeCKOro
PaBHOBECHSI.
ITpoMBITIIEHHBI#H 4/1,5/1/1 Tema 10. Katanus B ['oMOTreHHBIN 1 OIIK-3;
Karajims XUMHYECKOM reTepOreHHbIN KaTaIus. OIIK-3.1; 3.2;
TEXHOJIOTUH OCHOBHbBIC MEXaHH3MbI 33.
KaTaJIM3a.
Tema 11. AKTHBHOCTB, OIIK-3;
TexHOMOrMYECKHEe Temnepatypa 3axuranusi, | OIIK-3.1;3.2;
XapaKTEePUCTUKU CENICKTHBHOCTB, TIOPHCTAs | S+
TBEPIOro KaTtanu3aTopa | CTPYKTypa,
MeXaHu4YecKast
MPOYHOCTH,
YCTOMYUBOCTD K
KOHTAKTHBIM SIJIAM.
Tema 12. Ocobennoctu | OCHOBHBIE CTaIUH OIIK-3;
reTeporeHHO-KaTaluTH- | FeTepOreHHo- OIIK-3.1; 3.2;
YECKHUX MPOIECCOB KaTaJIUTHYECKUX 33.

npoiieccoB. OCHOBHEIE
METOJBI H3TOTOBIICHHUS
TBEPJIBIX KATAIN3aTOPOB.




Tema 13. HoBrie

Karanus mexdasznoro

OIIK-3;

HaIpaBJIeHHs B nepeHoca, OIIK-3.1; 3.2;
KaTaau3e UMMOOHIIN30BAHHBIE 3.3.
KaTaIM3aTophbl, [IEOJIUTHI.
Xumudeckne 6/3/1/1 Tewma 14. OcHosuble TpeOoBanus k| OIK-3;
pEaKTOPBI [IpompITIUIeHHBIE XUMHYeckuM peaktopam, | OIK-3.1;3.2;
XUMHYECKHE PEakTophl | (haKTOPBI, BIMSIONUIHE HA | S+
KOHCTPYKIIMIO PEaKTOPOB.
Tema 15. Knaccudukanms no OIIK-3;
Kiraccnduxarms XapaKTepy CMEIIeHUs ’ OIIK-3.1; 3.2;
XUMHUYECKUX PEAKTOPOB | BBHITECHEHHS, 110 3.3.
¥ PEKMMOB UX PabOThl | YCIIOBHUSIM TEIIOOOMEHa,
IO CITIOCO0Y TETTIO0TBOIA
¥ TEILIONOBOA, 1O
(azoBOMy cocCTaBy, 1O
KOHCTPYKTUBHBIM
XapaKTEPHCTUKAM.
Tema 16. PeakTopsr HocTtouncta u OIIK-3;
UICaTLHOTO HEJIOCTATKU PeaKkTopa OIIK-3.1; 3.2;
BBITECHEHHS BBITCCHCHHIS, H3MCHEHHE | S+
apaMeTPOB BO BPEMEHH
¥ 110 BBICOTE PEAKTOPBL.
Tema 17. Peaktopsr JlocTOMHCTBA U OIIK-3;
UJIEaTbHOTO CMENIEH s | HEJOCTATKH peakTopa OIIK-3.1; 3.2,
CMEIIEHHUS, U3MEHEHHE 33.
[apaMeTpOB BO BPEMEHH
¥ 110 BBICOTE PEAKTOPBI.
Tewma 18. Kackag XapakTep U3MEHEHUS OIlIK-3;
PEaKkTopoB xapaktepuctuk nponecca | OTIK-3.1;3.2;
[PH UCTIOJIb30BAHUU 3.3
KAacKaJ[a PEaKTOpOB.
XUMUKO- 2/1,5/0,5/0,5 | Tema 19. DneMeHTHI U Kitaccudukanms OIIK-3;
TEXHOJIOTUYECKHE CBSA3M XUMHUKO-TEXHOJIO- | 2JIEMEHTOB II0 UX OIK-3.1; 3.2;
CHUCTEMBI. TUYECKOM CUCTEMBI Ha3HAYEHUIO U 3.3.

KJIACCH(HUKAIVSI TOTOKOB.




6. Cooepitcanue npakmuuecKux 3anAmuil
Y4eOHBIM TJTAHOM MPOBEIEHIE MTPAKTHIECKHX 3aHITHI HE MPETyCMOTPEHO.

7. Cooepircanue nabopamopHvIX 3aHAMU
Ilenp J1a0OpaTOpHBIX 3aHATUH — BHIPA0OTaTh y CTYACHTOB HAaBBIKM CAMOCTOSTEILHOW pPaOOTHI B
nabopaTopuu U HAYYIUTHCS MPABUIEHO OQOPMIISITH OTUETHI, 00CYKICHUE MOMYICHHBIX PE3YIbTATOB.

Dopmupyem
Ne Paszpen Tema saGopaTopHoro bIe
Yacel Kpatkoe conepxxanue
n/n | JUCHMILUIMHBI NpPaKTHKyMa KOMIIETeHIIH
"
4 cemecTp
3aKOHOMEPHOCTH Kunernka  xummdeckux | [IpoBemenue  umHcTpykTaxa | OIK-3;
XUMHYECKHX peakuuii. Onpezenenue | Ho TexHuke OesomacHoctu. | ONK-3.1;3.2;
Tponeccos KOHCTAHTBI CKOPOCTH 1 | OIpEIENCHHe 3aBHCHMOCTH | 3
SHEPTHU aKTHBAIlMU | CKOPOCTH peakiuu
1 10/5/6/6 | peakuwuii. THAPOIN3a ATUIAIeTaTa OT
TeMIepaTyphbl u
KOHIICHTPAIlMd  PEarcHTOB.
Komnnoxsuym 1. Komnoksuym
2. KomnokBuywm 3.
3aKOHOMEPHOCTH Kunernka peaknuu | OnpeneneHue KoHCcTaHTHI | OIK-3;
XUMHYECKHX OKMCJIEHHsl HOMUA-MOHOB | cKopocTH u mopska peakuu | OIIK-3.1;3.2;
2 | Mporeccos 4/4/-/- | mepokcHI0M BOIOPOIA. OKHCJICHHS HOIH-HOHOB | 33
HEPOKCUIOM BOJIOpOJIA.
Komnoksuym 4 u 5.
3aKOHOMEPHOCTH HccnenoBanne KUHETUKH | DKCIIEPUMEHTAIBHOE OIIK-3;
XMMHYECKHX rOMOTEHHBIX XMMHUYECKUX | u3yueHue 3akoHoMmepHocteii | OIIK-3.1;3.2;
Hponeccos peakimii. peakiuu XJIOPAHTUIPUA 3.3.
OCH30MHOW  KHUCIOTBI €
3 4f-I-/- TENTHIOBBIM ~ CIIUPTOM  C
o0pa3oBaHKeM CIIOKHOTO
adupa, COCTaBJICHHE
KHHETHYECKOTO  ypaBHEHHUS
npouecca. Komnoksuym 6..
8. Camocmoamenvhasn paboma 6axanaepa
Ne TeMbl, BBIHOCHMBIE HA CAMOCTOSITEJIbHYIO Yackr dopma CPC ®opmupyemble
n/n paboty KOMIIETeHIIUH
4 cemecTp

1 OcHOBHEIE TEHJICHIMN Pa3BHTHA COBpEMEHHOU 4/5/14/14 | Komcnextnposanye 82&21 5233
XUMHUYECKOH TPOMBIIIIIEHHOCTH 1,3.2,3.3.

5 OkoHOMHUECKasT IPPEKTHBHOCTE XUMHUYECKOTO 4514114 | KoHcrexTuposaHHe 82&21 5233
POM3BOJICTBA 3.1, 5.2, 5.0.

3 IorsTHe 0 MHKPO- H MAKDOKHHETHKS 6/7/14/14 KoHncnektupoBanue 83521 3.2:33.

4 MaremaTHyecKoe MOAETHUPOBAaHIE KaK OCHOBHON 4514114 | KoHcriekTupoBanye 83521 29 33
METOJI pacyeTa XUMUYECKUX ITPOLECCOB 15 9.25 5.5
DKOIIOrMYECKHE NPOOIEMBI XUMUYECKOTO OIIK-3;

5 HpON3BOJCTE 4/5/14/17 KoHcrniekTnpoBanue OIK-3.1: 3.2: 3.3.




8.1 Konmpons camocmoamensHoii pabomut

Ne | Temsl, BbIHOCHMbIE HA Yacol ®opma KPC DopmupyemMble
/1 | caMOCTOSITEIbHYI0 padoTy KOMIICTeHIIUH
1 OCHOBHBIC ~ TCHACHIIMM  PA3BUTHIL 4/5/2/3 ITlposepxa xoncnekmos OIIK-3;
COBPEMEHHOM XMMHYECKOM OlK-3.1; 3.2
MIPOMBIIIUICHHOCTH 3.3.
2 DKOHOMHYECKAs 3¢ PEKTUBHOCTH 4/5/213 IIposepka koHcnekmos OIIK-3;
XMUMHYECKOTO MPOM3BOICTBA ggK-i’w-l; 3.2;
3 [TonsTHE O MUKPO- U MAKPOKHMHETUKE 4/5/213 ITIposepxa xoncnekmos OIIK-3;
OIIK-3.1; 3.2;
3.3.
4 MaremaTuyeckoe  MOJAEIMPOBAHUE 6/7/4/3 Ilposepra xoncnexmog OIIK-3;
KaKk OCHOBHOW MeETOx pacuera OIK-3.1; 3.2
XUMHUYCCKUX ITPOLCCCOB 3.3.
5 DKOJIOTHYECKHIE POOJIEMBI 4/5/2/4 IIposepxa koncnexkmos OIIK-3;
XAMHYECKOI0 IPOU3BOICTBA glsiK-S.l; 3.2;

9. Hcnonv3oseanue pelimunzo60ii cucmemsl OYeHKU 3HAHUIL
[Ipu ouieHKe pe3ynbTATOB JEATEIBHOCTH CTYJCHTOB B paMKaxX AUCHUIUIMHBI «OO0mas XxuMudeckas
TEXHOJIOTHUS» UCIIOJIb3YETCSl pEUTUHIOBasl CUCTEMA.
PaboTa cTyneHTOB MO OCBOEHHUIO BCEX BUIOB YUEOHBIX 3aHATHH KOHTpoiupyercs Kadeapoil ¢
HCIOJIb30BAaHUEM DPEUTHHIOBOM CHCTEMBbl OLIEHKM 3HaHWM, pa3pabdoTaHHOW Ha OCHOBAHHUH
«llonoxcenuss o OANILHO-PEMUH2080L CUCeMe OYeHKU 3HAHULL CmyOeHmos u obecneyeHus
Kauecmea yuebH020 npoyecca», Koropoe yreepxaeHo pemenueM Y MK Yuenoro cosera ®T'BOY
BO «KHUTVY».
PelituHrosas cucreMa OIEHKH 3HAHWUI SIBISAETCS OOOOIIAIOIM[MM I[IOKAa3aTelIEM aKageMHUYECKOM
YCIIEBAEMOCTH CTYJEHTOB B TE€YEHHME CEMECTpa M JK3aMEHAIlMOHHOW ceccuu. [laHHas cuctema
HCIIOJIb3YETCS € LEJIbIO CTUMYJIUPOBAHUS CAMOCTOSITENIbHON CHCTEMaTHUECKON padOThI CTYIEHTOB,
pPacKpbITUs MX TBOPUYECKUX CHOCOOHOCTEH, mpuMeHeHus auddepeHnnpoBaHHOrO MoAxojaa K
OLICHKE 3HAHU.
ITo qucuumnne «O01as XuMUYeckas TEXHOJIOTHsI», TPETyCMOTPEHO MPOBECHHUE YK3aMeHa B 4-M
cemectpe. [Ipu 3ToM OanbHasi OlEHKa paclpenessieTcsl Ha JIBE COCTABIIAIOIINE CEMECTPOBYIO U
HK3aMEHaIlMOHHYI0. MakcuMallbHOe KOJIMYeCcTBO OayioB 3a cemecTp coctasisger 100 6amnos: 60
OaJIJIOB CTYJIEHT MOJKET TOJIYYUTh 3a TEKYIIYI0 paboTy B cemecTtpe, a 40 6ayuioB — 3a OTBETHI Ha
JK3aMEHE.
MaxkcuManbHBIN TEKYIU PEUTHHT CTyIEHTA MO AUCITUIUINHE B TEYCHHE ceMecTpa paBeH Ry = 60
6asiam, a MUHUMAJIbHOE 3HaueHue 36 6ayu1oB (IIpU BBIITOJHEHUH BCEX KOHTPOJIBHBIX Touek). Ecnu
MocJie OKOHYaHUS CEMECTpa, CTYJEHT HaOpail MeHee 36 GaljIoB, TO OH HE JIOMYCKAETCsl K IK3aMeHy
U CUATAETCS] HEYCIIEBAIOLIUM.
MakcumanbHOE M MHUHHUMAJIbHOE KOJUYECTBO OAJIOB 3a TEKYIIyl0 paboTy B ceMecTpe IIo
pa3IUYHBIM BUJAM y4eOHOUW paboThI IPEICTABICHO B TAOIHIIE:




4 — cemecmp — 0uHAA/OUHO-300YHAA POPMDBL:

Ouyenounvle cpeocmea Kon-6o Min-36 6ainoe Max-60 éannos
Jlabopamopnas paboma 3/2 3*3=9/2*4=8 3*5=15/2*8=16
Konnokeuym 6/4 6*3=18/4*4=16 6*5=30/4*6=24
Koncnexkm CP 5 5*1,8=9/5*2,4=12 5*3=15/5*4=20
Ha ’x3amene 24 40
Hmozo 36 60
4 — cemecmp — 3a0unan gpopma:
Ouyenounvle cpedcmea Kon-60 Min, éannoe Max, 6arnoe6
Jlabopamopuasa paboma 1 8 15
Konnokeuym 2 6 10
Koumponvnas paboma 1 10 20
Koncnexkm (3 memot) 3*4=12 3*6=15
Ha ’x3amene 24 40
Hmozo 36 60
2 — cemecmp — 3a0uHasn gopma(so):
Ouyenounvle cpedcmea Kon-60 Min, éannoe Max, 6arn06
Jlabopamopuasa paboma 1 8 15
Konnokeuym 2 6 10
Konumponvnas paboma 1 10 20
Koncnexkm (3 memot) 3*4=12 3*6=15
Ha >x3amene 24 40
Hmozo 36 60
Peiimunz no oucyunnune
Hmozoeas cymma d6annoe c yuemom Ouenka

YCREWHOU NPOMENHCYMOUHOU ammecmayuu

86 —100 5 (omauuno)

74 -85 4 (xopowio)

60— 73 3 (yoosnemeopumenvno)

0-59 2 (ne 3aumeno)

10.0uenounsvie cpeocmea 0131 mexKyuie2o KOHMPOA YCneeaemocmu, nPoOMeHcymouHoul
ammecmayuu no UMo2am 0C60EHUA OUCUUNTUHDL

OneHouHble CpeCTBA A1 IPOBEACHMS TEKYILETO KOHTPOJIS YCIIEBAEMOCTH,
MIPOMEKYTOUHOM aTTECTAIlMK 00YJarOITUXCs M HTOTOBOM (TOCYapCTBEHHON UTOTOBOI) aTTECTAI[IN
pa3pabaThIBAIOTCS COTJIACHO MONIOKEHHUIO 0 DOHIaX OIIEHOYHBIX CPEJICTB, PACCMATPHUBAIOTCS KaK
cocTaBHas 4acTh paboueil mporpaMMbl U 0(OPMIISIOTCS OTAEIbHBIM JOKYMEHTOM.



11. Hudhopmayuonno-memoduueckoe obecneqenue QUCHURIUIb

11.1 Ocnoenas aumepamypa

[ pu w3yuenun jctmrmutuie 51.8.03 O61ias XMMuyeckas TEXHONOTMS B Ka4€CTBE OCHOBHBIX
MCTOYHMKOR HH(OPMAIIMM PEKOMCHYCTCS UCIIOJIB30BATD CIIEAYIOLLYIO JINTEPaTypy:

OcnoBupie HeTOYNUKK MHdopMannu

Koun-B0 3K3.

; 1. Toraxusnckuid, JI. JI. Obuias XuMUYecKas TEXHOIOTUS B
|1ipuMepax, 3a/1a4ax, Jaboparopibix paborax u tecrax: YueGHoe
[nocodue / Tosakisuickuit JLJL, Komenesa M.K., Byxkasio C.U. -
‘Mocxlxa HUIL MHDPA-M, 2015. - 447 c. (BO: bakasaspuar)

2bC
https://znanium.com/catalog/product/4
74713. Jlocryn ¢ moboit Touku
Hureper nocrnie peructpauuu [P-

(ASBN 978-5-16-010186-6. - Teker: saekrpounsiii. - URL: anpeca HXTH
‘htlps:;’s“znanium.com/calalog/product/4747 13. — Pesxum gocryna:

110 1OJUIHACKC.

2. Kysnenosa U.M. O61as xumudcckas rexuoiorus, OCHOBHbIE IBC «Jlatby»:

kouneinmu npockruposaims X TC [Diekrpoutniit pecype]/ U.M.
Kysnenosa, Xapaamim X. D., B.1'. Usanos [u ap.|. — CII6.:
Jlanp, 2014, 381 c. — Pexum jlocryna:
http://e.lanbook.com/view/book/45973/ no napomo.- DBC «Jlanb»

http://e.lanbook.com/view/book/45973
. Hoctyn ¢ mioboii Touku Mureprer
nocne perucrpauun [P-agpeca HXTHU

11.2 Jlonoanumensuasn numepamypa

B kayecrse  JIOHOJMHWICHBUBIX  MCTOYHHUKOB  MH(DOPMALMH  PEKOMEHIYETCs  HCHOJB30BaTh
CCLYIONIYVIO JIUTEpaTypy:
[ Jlonosmarenbubic Herounnkn nadopmanun Kon-B0 3x3.

1. Xapaamimgjm, X.D. O61as xummudeckas TeXHOIOTHS.
Me10,10:101 M8t 1IPOCKTHPOBAHMS XUMUKO-TEXHOITOTHYECKUX
1poreccon [ Duekrpolinbii pecypel: yued. — DiaekTpoH. aaH. —
Carnixr-1lerepbypr: Jlann, 2013, — 448 ¢. - Pexum pocryna:
https://e.lanbook.com/book/37357 .— 3arut. ¢ skpana.

DBC «Jlanb»
https://e.lanbook.com/book/37357.
Joctyn ¢ moboii Touku Mureprer

nocie peructpauuu IP-agpeca HXTHU

[

|2.1IpakTiky™m 110 0011ICH XMMHUCCKOMN TCXHOIOTMHU: y4cOHOoe

nocobuce / XK. K. Kanpbekon, P. M. Moiica, E. A. Ay6akupos [u

Jp.|. - Auvarsr : Kazaxekuit HallMOHANLHBIA YHHUBCPCUTET UM.

108 ¢c. — ISBN 978-601-04-0093-1. —

Texer : auekrponnbii // Dnekrponio-6udanorcynas cucrema IPR

BOOKS : [caitr]. - URL: http://www.iprbookshop.ru/59863.html.
Pexum jlocrytia: juist asropusup. [lons3osarencit

aib-Mapadu, 2013,

OBC IPR BOOKS
http://www.iprbookshop.ru/59863.htm
i
Joctyn ¢ moboit Touku Uurepuer
nocie perucrpauuu [P-axpeca HXTU

3. Kysnenona, U.M. O011as XumMu4ccKas TeXHOJIOTHS:
MarTcpHalibHLIH OanaHe XUMHKO-TEXHOIOTMYECKOro Hpolecca:
|yueh.nocobue juis Byzos/ .M. Kysueuona, X.D. Xapiaammuu,
[TLH. barbipuimin-M.Jloroe,2007.-264 ¢.

100 2ks3.

4. Mudraxona, H.W. Obmas xumudeckas
TECXHOAOTUS:MCTO/IMucCKkHe YkazaHus/HXTU;
H.HU. Mudraxosa. - Huxnekamek: HXTH.2015.-31 c.

43 oK3.

5. M3pecrus BY3. XuMust u XumMuuccKas TCXHOIOIHS @ HAyY.-TeXH.
xypu. / yupejmrenan: GIbOY BIO «Meanockuit
rOCY/[@PCTBCINIbI XMMUKO-TEXHOTOTMYCCKHH YHUBEPCHTETY.-
Wnanoso, 1988-2019.

1 9K3.
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11.3 Daexmponnsie ucmounuxu unopmanyuu
llpn  wsyuermu  Jwcrmumnb - B1LB.03  Obwas  XuMWYyeckas TEXHOIOTHA  PEKOMCHIYeTCs

UCIIO/L30BAIMC MICKTPOHHbLIX UCTOYHHUKOB HIIopMalHK:

http://fcior.edu.ru/

- ejiepaibibii HEHTP UIIOPMAIMOHHO-00pa3oBATCILHBIX PECYPCOB

Hudopmanmoniias cucrema «Euioe okHo jgocryna k obpasosarenbHbiM | http://window.edu.ru/

~ pecypeam» B

11.4 Cospesennsie npogheccuonaipisie 6azsl OQUbIX U uLhOPMAUUONIIbIE CHPAGOUIbIE
cucmeMbl.
1. Kypran «Yeiiexu B XUMHHM 1 XMMHUECKOI TexHonorimy. Jloctyn cBoboaHbIi.
Caitr sxyprasia: https://www.uspkhim.ru.
2. Wypuan «Ycnexu xumum» (Uspekhi khimii). O63optisiii xyprai no xumuu. Jloctyn ceoboansii . Caiit
Kypnaja:  http://acct.muctr.ru/Crncox PUHIL

3. Wy pran «Xumus v Xumukny. Jlocryn coboanbii. Cait skypnana : http://chemistry- chemists.com.

4. Kypnai «Xumuueckas [ [pompuiuicnsocts cerojirs» . Jloctyn cBo6oHbIM.
Caiir xypraia: http://www.chemprom.org

5. Wyprtasn «XUMUSI - Coppemenibic npobiembl Bayku 1 06paszosanus». JlocTyn cBoGOHbIHA.

Caitr siypuana:  https://science-education.ru > article » view

CorracoBano: £~
3ag. orjiciom m } Tapacora B.J1.

110 OubsmoredHoMy
olbcItyKMBanuIo
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12.Mamepuanvno-mexnuueckoe obecneuenue OUCYUNIUHBL (MOOYA).

Ne kaOunera, IlepeyeHb 0OCHOBHOTO 000PYAOBAHMSA B PdakTHyecKuii O6masn [KoaudecTBoO
Ha3BaHHUue y‘-leﬁl-l]:-lx Ka0uHeTax ajapec nJjaomaab, [0CaJ04YHbIX]|
y4eOHBIX m? mecT
KaOMHETOB
424 Mebenn: 423578, 102,2 80
«Aynurtopus Cryn Pecny6nuka
JUT TIPOBEACHU S CKaMBﬂ y‘IeHI/IquKaﬂ TaTapCTaH,
J'ICKHI/IOHEILIX CTOJ'I y‘IeHI/IquKI/Iﬁ T. HH)KHGK&MC?,
3aHATHID np. Ctpowurernet,
Jocka yueHnueckas
.47
Haznsaouwie yueduvie nocoous.
Crenn «lleproamdeckas cucrema
XUMHUYECKUX daeMmenToB J[. M.
MengeneeBa»
Qbopydosanue:
OKkpaH
Hoyt6yk Lenovo
IIpoexTop
Ilpozpammnoe obecneuenue:
Windows 7
Awntusupyc Dr.Web
422 Jlabopamopuasa mebenn: 423578, 87,3 18
«JIabopatopus Crynbs; Ckambs; PecnyGuka
dusuieckoii xumMmnw» | Croxr raGopaTopHblii mpucTaBHOIL; CTOM Tarapcran,

nabopaTOpPHBIA OCTPOBHOM
CTton-Moiika JBOMHOH
Cron-Moiika OAMHAPHBIH
Crous yueHn4ecKuit
Hanctpoiika cepBucHast IpricTaBHAs
Hancrpolika cepBucHast ocTpoBHas
kad m1st peakTHBOB
[lkad BBITSHKHON
Tymba BeIKaTHas
Hocka yueHnueckas
Haznaouvte yueonwvie nocoous.

[leproamueckas cucreMa XUMUIECKHIX
anemenToB JI.11. MennaeneeBa

Oobuienabopamopnoe 000opydosanue:

CyummneHbii mkagp UT-4620
Crnekrpadoromerp I13-5300B
TepmocTar nupkysiuuonnsii WCH-12
Tepmoctatr TW 2.02

Memanka

ITorenumomertp

KonGonarpesarens

[onspumerp kpyrosoit CM-3
MarnuTHas Menaika

Bechr ananutrueckue

Hentpudyra UC-1412
AxBagucTuLIsITOp Metalmyeckuit I'B-
1050

Buckosumerp ['enmuiepa KF-3.2 ¢
akcecyapamu

Kouaykromerp AHWUOH-4120
Pedpaxkromerp UPD-45452M

r. HmkHekaMmck,
p. Crpourenei,
n.47
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Hoyt0yk Lenovo; Dkpan; [Ipoekrop;

JlaboparopHas mocyna.
Ilpozpammnoe obecneuenue:

Windows XP

Windows 7

Awnrtusupyc Dr.Web

431 Jlabopamopnasn mebens: 423578, 41,9 20
«Jlaboparopus nabopaTopHBIE CTOJIBI, XUMUYECKask MOKKA. Pecrybiuka
KOJUIOMTHOM XUMHUU» O6menabopaTopHoe 000pyI0BaHHE: Tarapcran,
Kon6onarpesarens LTHS2000 T. HIkHEXaMOK,
Kon6onarpesarens LTHS2000 1p- CTPZP;TeHeH’
Becsl TopcroHHBIE .
JlaboparopHas nocyna
416 Jlabopamopnan mebens: 423578, 61,5 20
«Jlaboparopus Crynbs; CkaMbs; Pecry6mnka
OpraHuiecKoi Cron nabopatopHsIii ipuctaBHOM; CTON Tarapcran,
XHMHID> nabopaTopHbIii 0cTpoBHOI; CTON-MOiiKa r. HikHeKxaMcK,
nBoiHOM; CTON y4eHUYeCKuil; np. CtpouTtenei,
Hancrpoiika cepBrcHasi npucTaBHas n.47
Hancrpoiika cepBucHast OCTpOBHAsI
kad amst peakTHBOB
[Tkad BHITSHKHON
TymOa BhIKaTHAsS
Jocka yueHnueckas
Haznaouvie yuednvle nocoous.
1) crenn «lIpocTas meperonka»
2) neproanYecKas cCucTeMa XUMHUIECKUX
anemenToB JI.11. MennaeneeBa
Oowennabopamopnoe 0bopyoosanue:
«BepxHenpuBOJHOE NEepeMEIINBaIOIIee
ycrpoiictBo» US — 2000A
«BepxHenpuBoiHOE MEepeMeNINBalOIIee
ycrpoiictBo» US — 2000A.
[kad cymmmsnerit UT - 4620
Becol texauueckue CBIT — 1,5-3
Konbonarpesarens UT — 4120
Konbonarpesarens UT — 4120
Xpomarorpad
JlaboparopHas nocyna.
305 Mebenn: 423578, 425 23
Kabuner mist Crynbs PecniyOinka
CaMOCTOSITENIbHOI CKaMbs Tatapcran,
paboTsI Cron yueHnuecKuit r. HmwkHekamck,
CTYACHTOB, Croun a5 npernoiaBaTes. np. Crponreneit,
MIPOBEACHUS P o n.47
IPYIIOBHIX H Cron Ha60pa;l“0pHI)II/I }
WH MBIy AITHHBIX Crton mabopaTOpHEIN PUCTABHOH .
KOHCYJIbTALHI Hancrpoiika cepBrcHas

Hocka yueHnueckast
Harnsgasie yaeOHbIe TOCOOHS:
1) crenn «PacTBOpHMOCTE conel 1
OCHOBAaHUI1 B BOJIE»
2) crenn «lIpou3BeneHNsT PaCTBOPUMOCTH
HEKOTOPBIX MATOPACTBOPUMBIX
3NEKTPOIUTOB Ipu 25°Cy»
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3) crenn «Ha3paHus BaXXHEUITUX KUCIOT U
UX COJIEe»
4) crern «Psa cTaHIAPTHBIX 3JIEKTPOIHBIX
MTOTCHIIUAJIOB)
5) mepronuveckasi cucTeMa XUMHIECKAX
anemenToB JI.1. MenzaeneeBa
6) crenn «CreneHu okucieHus d-
3JICMEHTOB KUCIIOPOJIHBIX COCAMHCHUNY
O6opynoBanue:
«Cucremnsrii 6ok ABAKUS»
Mounutop Samsung 21.5”
KiaBuarypa
[Tpuntep
[IporpamMmmMHoe obecnieueHue:
Windows XP
AnTtusupyc Dr.Web
[oxxioueHue k cetu «MHTEpHET»

13. ObpazoeamensHbie mexnonozuu

B mpouecce mpoBeleHUS ayIUTOPHBIX 3aHSATHH NPUMEHSIOTCS CIEAYIOIUe 00pa3oBaTeibHbIC

TexXHoIoruH 00y4deHus (B MHTEPaKTUBHEIX (hopMax):

Tema

Bup 3ansatus

NutepaktuBHas popma

Yacel
0/0-3/3

4 cemecTp

3aKOHOMEPHOCTH XHUMHYECKIX
MPOIIECCOB

Jlexums

H3yuenue u 3akperieHre HOBOro
Mare€puajia Ha HHTepaKTHBHOﬁ JICKIINU-
JIeKIUsI-0ecena; CUCTEMbI
JTUCTAHIIIOHHOTO O0YYICHUS
(moodle.nchti.ru)

111

JlabopatopHoe
3aHATHE

CoBMecTHast TpyIIOBast YaCTHIHO-
TIONCKOBAs IEITEILHOCTD IPH
BBINOJIHEHHNH JIAOOPATOPHBIX padoT;
paboTa B MaJIbIX TpyHIax.

3/1/1

3aKOHOMEPHOCTH XUMHUECKHX
MPOLIECCOB

Jlexun

W3yueHue u 3aKperieHne HOBOTO
MaTepualia Ha HHTePaKTUBHOM JICKIIUH-
JIEKIUs-0ecena; CUCTEMbI
JUCTAHIIUOHHOTI'O o6yqu1/m
(moodle.nchti.ru

111

JlaGopatopHsie
3aHATHUA

CoBMecTHas rpyNIoBasi YaCTUIHO-
TIOUCKOBasd ACATCIBHOCTD IIPU
BBITIOJTHEHUH J1a00PaTOPHBIX padoT;
paboTa B MaJIbIX TpyMIax.

3/1/1
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