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K.T.H., Jouent kad. HXC é{(// JL.b. CocHOBCKas

(1O/KHOCTB) (nommcsy (D.1.0)

®OC paccMoTpeH 1 0700peH Ha 3acenaHuu kadenpsl HXC,

IIPOTOKOJI OT 6 ampest 2022 1. Ne 8
3aB. kabeapoit HXC V/}’é-// P.3. ArzamoB
(gom«nocn) (nmoamnuce) (®.1.0)
DKCnepT:

PyKoBOAMTENB IIPOrPaMMBI MarCTPaTyphl, pa3paboTUuK y4yeOHOro IIaHa

Brnosuna C.B., nounent kadenpsl Hedrexmmuueckoro cuHte3sa HXTHU
®I'BOY BO «kKHUTVY»

®.1.0., 10MKHOCTb, OpPraHU3alIKs, NOAMHCE




Ilepeuensy kKomnemenyuit U UHOUKAMOPOE OOCMUICEHUS KOMNEMEHUUIL C YKAZAHUEM
IManoe hopmuposanus é npoyecce 0C60EHUA OUCYUNTUHbBL
Komnerenuus:

[1K-3 Cnoco6eH BrafeTh 3HAHUSIMH, [TO3BOJIIOIIMMU aHAJIM3UPOBATh TEHACHLIUN PA3BUTHS
TEXHOJIOTHI He()TEXUMHUYECKHUX TIPOU3BOJICTB, COBEPIIICHCTBOBATH JICHCTBYIOIINE, BHEPSIThH
HOBBIE TEXHOJIOTMH HA OCHOBE PallMOHAJIBHBIX U aJIbTEPHATUBHBIX UCTOYHUKOB CHIPbSI.

ITK-3.1 3HaeT TeOpeTUUECKHE OCHOBBI IPOMBIIIIEHHBIX TEXHOJIOTUYECKUX ITPOLIECCOB
COBPEMEHHBIX XUMUYECKUX MPOU3BOJICTB; OCHOBHBIE HAIIPABJICHUS Pa3BUTHUS U
COBEPILICHCTBOBAHUS TEXHOJOTHM MPOMBIIIJIEHHBIX TPOU3BOJICTB; MPUHIUIIBI TOCTPOCHUS
TEXHOJIOTHYECKHUX CXeM XMMHUYECKUX MPOU3BOJICTB; CIIOCOOBI PALIMOHAIIBHOTO HCIIOIb30BaHUS
CBHIPbSl U YTHJIM3ALIUU TPOU3BOICTBEHHBIX OTXOJIOB.

I1K-3.2 YmMeet pazpabaThiBaTh U COBEPIICHCTBOBATH TEXHOJIOTHIO IPOU3BOCTBA ITPOTYKTOB
OpPTaHUYECKOTO ¥ HEPTEXUMHUIECKOTO CHHTE3a; pa3padaThlBaTh TEXHOJIOTHUECKUE CXEMBI
XUMHUYECKHUX IIPOU3BOJICTB; AaHATTU3UPOBATH CIIOCOOBI PALIMOHAIBHOTO UCTIOIB30BAHUS CBHIPHS U
YTHJIM3AIUU TPOU3BOJCTBEHHBIX OTXO/I0B, MPOBOAUTH aHAIN3 KOHTPOJIS KauyeCTBa
TEXHOJIOTHYECKOT0 Ipoliecca.

[1K-3.3 Brnageet TeopeTHUECKUMU OCHOBAaMU ITPOMBIIIUICHHBIX TEXHOJIOTUYECKUX TTPOLIECCOB
OpPraHUYECKOT0 U HEPTEXUMUUECKOT'O CHHTE3a; HaBbIKaMH pa3pabOTKU U COBEPIICHCTBOBAHUS
TEXHOJIOTHH IMPOU3BOJICTBA MPOAYKTOB OPTaHUYECKOT0 U HEPTEXUMHUUECKOTO CHHTE3a;
MPUHIIMIIAMU TTOCTPOCHUS TEXHOJIOTMUYECKUX CXEM XUMUYECKUX MPOU3BOJICTB; CIOCOOAMHU
palMoOHATBLHOTO UCIIOJIb30BAHUS CHIPhS U YTHIIM3AIMU TPOU3BOACTBEHHBIX OTXO/I0B; CIIOCO0aMU
aHaJIM3a KOHTPOJIS Ka4ecTBa TEXHOJIOTHYECKOro POIecca; HaBbIKaMU YCTPAHEHUS
TEXHOJIOTHYECKOro Opaka.

WNuauKaTopsl JOCTUKEHHS] KOMIIETEHIIUU:

1. 3HaeT COBPEMEHHOE COCTOSIHUE U OCHOBHBIE TEXHOJIOTHM OpPraHU4yecKoro u
HEe(PTEXMMHUUYECKOTO CHUHTE3a U TEXHOJIOTHH, CIHOCOOCTBYIOLIHME YMEHBIIECHUIO TEXHOTCHHOMN
Harpy3Ku Ha OKpY’Kalollylo Cpeay;

2. YMeeT cuctemMaTu3upoBaTh U 0000MIATh TUMOBBIE (IO COCTABY CHIPHS, MOIYy4aEMOMY
MPOJIYKTY, HA3HAUYCHUIO) TEXHOJIOTHYECKHUE MPOIIECChl, aHAIM3UPOBATh PabOTy MPEANPUITHI B
yacTh TepepaboTKU OTXOJIOB; CHHTE3MPOBATh ONTHUMAIbHBIE TEXHOJOTHYECKHE CXEMbl Ha
OCHOBE aHalIM3a CYIICCTBYIONIMX TEXHOJOTHUH, C I1EJIbI0 MHUHUMHU3AIUU PACXOHBIX
KOX(P(UIIMEHTOB 0 CHIPbIO, MOTPEOIECHUI0 DHEPrOHOCHUTENCH, CHUKEHHIO TEXHOTEHHOU
Harpy3Ku Ha OKpY’KaloIlyl0 Cpealy ¢ y4eOM COBPEMEHHBIX TpeOOBaHM 3aKkoHOaTeNbCcTBa PO.

3. Brnaneer metonukamu cOopa, cucTeMaTH3alluy U OLIEHKH WH(OPMAIIUU 110 COCTOSHUIO U
TEXHOJIOTHYECKOMY OCHAIICHHI0 HE()TEXUMUYECKUX TPOU3BOJACTB, B TOM YHCIE, B YaCTH
MUHUMU3ALUN PACXOTHBIX KOO(PPHUIIMEHTOB IepepaboTKH OTXOI0B U BHIOPOCOB MPOU3BO/ICTB.

Huouxamoput Imanwl hopmuposanus é npoyecce
oocmuodiceHus 0CBOeHUA OUCUUNTIUHDL
Haumenoeanue
KomnemeHnyuu (vkazams ece memul uz PIIJ])
OUEHOUHO20 cpedcmea
Jlexyuu Jlabopamopnoie
3anamun

IIK-3.1 Tema 1-4 Tema 1 Pechepam, 3auem

IIK-3.2 Tema 2 Tema 2 Pechepam, 3auem

IK-3.3 Tema 3- 4 Tema 3-4 Pechepam, 3auem




Ilepeuens oyenounvix cpeocme no oucyunaune (Mooyi)

Ouenounvle cpeocmea Kon-60 Min, éannoe Max, oannoe
Jlabopamopnas paboma 4 36 60
Pegpepam 2 24 40
Hmozo: 60 100




HlIxana ouenusanusn

Indposoe
BbIpa:KeHHe

Bripaxenue B
0ayax:

CioBecHoe
BbIpaKeHH e

Kputepun ouieHKH HHIUKATOPOB JOCTHKEHHUS MPU (hopMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIMYHO» BBICTABISIETCA CTYJEHTY, €CJIH TEOpPETHUECKOe
coJiep>kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 MpoOenoB; McYepIbIBaIoLIE,
[IOCJIEIOBATENIPHO, YE€TKO M JIOTMYECKH CTPOWHO H3JIaraeT Marepual;
CBOOOJHO CIpaBsieTCs C 3aJadyaMM, BOIPOCAMH W APYTMMH BHIAMH
MIPUMEHEHUS 3HAHW; WCIOJB3yeT B OTBETE JOMOIHUTENBHBIN MaTepuanl
BCE NPENyCMOTPEHHBIC MPOIPaMMOM 3allaHHs BBIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCUMAaJbHOMY;
aHAJIM3UPYET TIOJIyYEHHBIE pe3yJIbTaThl; MPOSIBIAET CaMOCTOSTENbHOCTD
TIpH BBIIOJTHEHUH 33 JaHUM

74 - 86

Xopo1o
(3auTeHO)

OLEeHKa «XOpOILO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
coJlepKaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUIECKHE
KOMIIETEHIINM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi o0yueHHs] ydeOHbIC 3aJlaHUS BBITMIOJHEHBI, Ka4eCTBO HX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO M MO CYUIECTBY M3Jlarae€T €ro, He JONYyCKas CYHIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

VY nosnersopu
TEIBLHO
(3auTeHo)

OneHka  «yIOBJIETBOPUTENBHO»  BBICTABISETCS  CTyAEHTY,  €CIH
TEOPETUUECKOE COJEepKaHHE Kypca OCBOCHO YacTHYHO, HO MHpoOessl He
HOCSAT CYIIECTBEHHOT'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHNH BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha TIOCTaBJIECHHBIM BOIPOC CTYIEHT JOMYyCKaeT HETOYHOCTH, HEAOCTATOYHO
NpaBWiIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTMYECKON
MIOCJIEIOBATENHHOCTH B U3JI0KEHHUH TPOrPaMMHOT0 MaTepHaIa.

Ornenka «

CTYACHTY, €CJIM OTBETHI
TEMaM JUCHUITIIMHBI

JIOTHYCCKH

HC3HAYUTCIIBHBIC HCA0OYCThI
TaKHe
CaMOCTOATCIIBHOT'O

CTYJCHTAa,

OIINOKY U TIp

3a4TEHO» BBICTaBJISICTCS
Ha BOMPOCHI IO
[IOCJIEIOBATEINBHBI,
U3JI0KEHBI,  JIOMYCKAKTCS
B OTBETE
OTCYTCTBHUE

peueBbie

KakK
BBIBOJIA,

Huxe 60

Heynosnersop
UTEIBHO
(1e 3auTeHO)

O1eHKa «HEYIOBJICTBOPUTEIIBHO» BBICTABISACTCA CTYIEHTY, €CIM OH He
3HAaeT 3HAUUTENBHOM YacTH MPOrpaMMHOIO MaTepuana, JOIyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSIMU
BBHITIOJIHSIET ~ TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  IMPAKTHYCCKHE
KOMIIETEHIIMK He C(HOPMUPOBAHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
IporpaMMoil 00y4deHHus! y4eOHBIX 3aJaHU HE BBIMOJHEHO, Ka4eCTBO HX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KIM K MUHUMAJIBHOMY

Orenka
CTYJICHTY,

«HE

€CJIn

3a4TCHO)»» BBICTABJISICTCA
CTYACHT HC 3HACT

OCHOBHBIX TOHSTHMU TEMBEI JWCITUITIINHBI,

HEC OTBCYHACT

Ha JOOIIOJIHUTCIBHBIC U

HaBOJAIIMEC BOIIPOCHI MPETIOJaBaTCIIA.




KpaTKafl XAPaAKTEePUCTUKA OLCHOYHBIX CPpEeACTBA

CTYJIEHTa, IPEACTABIISIIONTUN cOO0M
KpaTKOe M3JI0)KEHUE B TUChbMEHHOM
BU/IC MOJTYYCHHBIX PC3YJILTATOB
TEOPETUYECCKOTO aHaIHM3a
onpeeaeHHoN HaydHoU (yueOHO-
WCCIIEIOBATENECKOM ) TEMBI, T/1e
aBTOP PACKPBIBACT CYTh
UCCIeyeMOl MpoOIeMbl, TPUBOIUT
PAa3JIMIHBIC TOYKH 3PCHUA

Ne | Haumenoeanue | Kpamkasn xapakmepucmuka oyenounozo | Ilpedcmaenenue oyenounozo cpedcmea é ¢ponoe,
n/n OYEHOYHO20 cpeocmea Temul nabopamopnvix pabom u pechepamos
cpeocmea
1 2 3 4
1. [|JTaGopaTtopHa |[9TO BuJ y4eOHOI paboThI, 1Ienbio | Tembl 1a00paTopHBIX paboT
s paboTta KOTOPOH SBJISIETCA U3yYCHUE
(uccrnenoBanue, U3MEPEHHE)
XapaKTEPUCTHK J1abOpaTOPHOTO
00BbeKTa.
Lens mabopaToOpHBIX 3aHATHH:
OCBOEHHE M3y4yaeMoil yueOHOM
JUCHUIIIIMHBI, ano6peTeHHe
HAaBBIKOB IMPAKTHYCCKOI'O
MIPUMEHEHUS 3HAHUN yueOHOU
JTUCHUTITUHBI (TUCIUTIIINH) C
HCIIOJB30BaHUECM TCXHUYCCKHX
cpeacTB U (nin) o00pyA0BaHUs
2. |Pedepar [IpoaykT camocTosTenbHON paboThl [1.0630p MHUPOBOTO YpPOBHS TEXHOJIOTHMA

CUHTE3a XUMHYECKUX BEILIECTB "
nepepaboTKi  MPUPOAHOTO  CBIPhS IO
TEXHOJIOTHSAM KOHKPETHOTO MPEANPUATUS

2.Ilpumenenne HIAT B Poccum u 1o
TEXHOJOTHSAM KOHKPETHOTO MPEANPUITHUA. .




MuHHCTEPCTBO HAYKH U BhIcIIero obpasosanus Poccuiickoit ®enepannn
HuxHekaMCKU XMMUKO-TEXHOJIOTUIECKAN MHCTUTYT ((rirain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIET0 00Opa3oBaHUs
«KazaHckuit HallMOHAJIBHBIN MCCIEI0BAaTEIbCKUI TEXHOIOTMYSCKUM
YHUBEPCUTET

@axynomem TexHONOTUYECKUN

Kageopa HedrexuMuiueckoro cuHTesa

VY4eOHBIM IJIAHOM IO HaIIPABJICHUIO MMOATOTOBKH XHUMHUYECKask TEXHOJIOTHS Ui 00Y4arOIIUXCs
IIPEyCMOTPEHO MPOBEACHKE Ja00PATOPHBIX 3aHATUN IO JUCIMIUIMHE Hamnydinme 1ocTynHble
TEXHOJIOTHH.

JlaGoparopHble 3aHSTHS MO0 JUCLUIUIMHE MPOBOJATCA B CIELMAIBLHO O0OpPYAOBAaHHBIX
naboparopusx C TOPUMEHEHHEM HEOOXOJAMMBIX CpPEICTB  OOy4deHHs: J1abopaTOPHOTO
o0opynoBaHusi, OOpa3LOB MJs HMCCIEIOBAaHMN, METOIMYECKHUX mocobmid. Llenp mpoBemeHus
71a00paToOpHBIX PAbOT - MPAKTUYECKOE OCBOEHUE TEOPETUYECKUX TMOJOKEHUN IEKIHOHHOTO
MaTepuaia, a TakKe BbIpadOTKa CTYAEHTaMU ONPEACIICHHbIX YMEHUH W  HaBBIKOB
CaMOCTOSTEJIbHOI'O SKCIIEPUMEHTUPOBAHMUSL.

Jlaboparopnass padora Nel. PaccmoTrpeHue ypoBHS HOpPOM3BOJCTBA MO  MOKA3aTEJSIM
9HeprodhHEKTUBHOCTHU U ITePepadOTKH OTXOIOB.
(mema nabopamoproil pabomot)
1. Tloustue «Haumy4imime 10CTyIHbBIE TEXHOIOTUN.
2. 3akoHopnarenbcTBo PD B paccmarpuBaeMoii obnactu.
3. MupoBble TCHJICHIIUU B pacCMaTPUBAEMOM 001acTH.

Jladoparopnas padora Ne2. [Tonarue H/IT B 3akoHomarenscTBe Poccun.
Paspab6otka cnpaBounukoB o H/IT B Poccun, ux copep:xanuie U IpuMEHEHUE.
(mema nabopamoproil pabomsot)
1. CnpaBounuku o HIT B EC u P®. CocraBneHne cipaBOYHUKOB.
2. 3akoHOAATeNbHBIE TPEOOBaHUS K MPUMEHEHHIO cripaBoyHuKoB mo HJT.

JlaGopatopnas padora Ne3. CocraB kommiekcHbIX paspemienuit (KOP). Kateropun npennpusruii.
Iyt  MoJepHM3aIMK  CYNIECTBYIOIIMX  MPOU3BOJACTB. [Iporpammbl  mepeBOOpYKEHUS

ONpCaAIpUATUS.

(mema nabopamoproil pabomoi)
1. Kareropuu npeanpusTus.
2. TpeboBaHHs K IPEIIPUATHM 110 ToaroToBke KOP, cpokn X MOATOTOBKH.

Jladoparopnasi padora Ned, MapkepHbIe BEIIECTBA XUMUICCKUX TTPOU3BOJICTB.

1. TlonsTHEe MapKepHbIe BElIeCTBa HA MPEANPUATUH.

2. YCTaHOBJICHHE OMACHOCTH BBIOPAChIBAEMBIX C OT30JaMHU, BRIOpOcaMHu U cOpocaMu
XUMHUYECKUX BELIECTB. 3aKOHOJATEIbHBIE HMCTOYHHUKHM I10 ONACHOCTSAM JIaHHBIX
BEILIECTB.



Kpurtepuu oneHku J1adopaTopHbIX padoT

HpI/I IIOAIOTOBKEC K na6opaTopH0171 pa60Te 10 JTUCHMITIIMHEC «HaI/IJ'Iy’{HII/Ie JOCTYIHBIC TCXHOJIOTUU» B 4 CEMECTPE

CTYACHT JIOJDKCH BBIITOJIHUTD CIEAYIONINE BUABI paboT:

Buasl pador MuHEMAaJdbHBIH 027171 | MaKcHMAJbHBIH 02711

CaMocTosTeNnbHas npopa60TKa TCOPCTUICCKOI'0 MaT€purajia

. 5 8

K J1abopaTopHOU paboTe
AHanu3 pe3yIbTaTOB UCCIIEAOBAaHMA U BRIBOJ IO paboTe 4 7
HUTOI'O: 9 15

Takum o0pa3om, Kaxaas JabopaTopHas paboTa OlleHUBaeTCI MUHIMYM B 9 0anoB, MakcumyMm B 15 6ammos.
[Nocne BINIOTHEHHS BceX pabOT PacCYUTHIBACTCS] HTOTOBBIN 0aJll O JAaHHOMY OLICHOYHOMY CPEICTBY, KaK cpexHee
apudMeTHIecKoe 0 BceM JabopaTOpHEIM paboTam.



MuHHCTEPCTBO HAYKH U BhIcIIero obpasosanus Poccuiickoit ®enepannn
HuxHekaMCKU XMMUKO-TEXHOJIOTUIECKAN MHCTUTYT ((rirain)
beneparTbHOTO TOCYAaAPCTBEHHOTO OFOKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHHUS
BBICIIIET0 00Opa3oBaHUs
«KazaHckuit HallMOHAJIBHBIN MCCIEI0BAaTEIbCKUI TEXHOIOTMYSCKUM
YHUBEPCUTET

Daxyrbmem TeXHOIOTMUECKUI
Kagheopa Hedprexummudeckoro cunTesa

Hamnpasnenue noarotoBku 18.04.01 «XuMmuueckast TEXHOIOT U
(k00 u HaumeHnoBaHue)

Tpoduns/mporpamma; «IIPOIECCHI ¥ TEXHOJIOTUHU TTYOOKOU epepadOoTKU HEDTH
(Haumenosanue)

Tembl pedepaToB

O IUCLMILIUHE HaI/IJIVUIH_II/Ie JOCTVYIIHBIC TECXHOJIOTNN
(Haumernosanue OUCYUNIUHBL)

1 O630p MUPOBOTO YPOBHS TEXHOJOTHI CHHTE3a XUMHUUECKHUX BEIIECTB U
nepepadboOTKU MPUPOTHOTO CHIPHSI.

2 IIpumenenne HJT B Poccun m 110 TEXHOJIOTUSAM KOHKPETHOTO MPEANPUATHS.

Kpurepuu ouenku:

Maxcumanvras oyenxa 3a pabomy cocmagisem 20 01108, MUHUMATbHOE KOAudecmso 06annog 12. U3 nux:
CamocmosmenvHocms pabomvl Hao npoekmom, max 3 banna, min 1 o6ann;

Axmyanvnocmo u 3Hauumocms memol, max 3 oanna, min 1 o6ann,

Ilornoma packpvimus memul, max 3 6anina, min 2 6aina,

OpueunanvHocms peutenust npobremvl, max 3 6ainia, min 2 bauia,

Apmucmuszm u evipazumenrbHocms bicmynienus, max 3 oanna, min 1 o6ann,

Hcnonvzoeanue cpedcme Ha2isiOHOCMU, MEeXHUYECKUX cpeocms, max 2 6aina, min 1 o6aun;

Omeemul Ha gonpocwl, max 3 banna, min 2 6ania.
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