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CocraBurens OOC:

K.T.H., nouieat kad. HXC JI.b. CocHOBCKAas
(IOKHOCTB) (o mmuce) (®.1.0)

®OC paccmoTpeH u of00peH Ha 3acenanuu kapenpsl HXC, mpotokost ot 12 ampens
2023 r Ne 8.

3aB. kadeapoit W P.3. Ar3amos
& jfonmmce) (®.1.0.)

DKCIepr:

PykoBonuTtens mporpaMMbl MarucTpaTyphbl, pa3paboT4uK y4eOHOro IiaHa

Baosuna C.B., nouentr xabeapsl Hedbrexumuueckoro cunteza HXTU OI'BOY
BO «KHUTVY»

®.1.0., 10/KHOCTB, OpraHuU3alivs, MOAMKChH 7




Ilepeuens kKomnemenyuii U UHOUKAMOPOB OOCMUNCEHUA KOMNEMEHYUIL C YKA3aHUeM
Imanoe hopmuposanus 6 npoyecce 0C60eHUA OUCUUNTUHBL
Kommnerennus:
IIK-3 CnocobeH BmaneTh 3HAHUSAMH, IO3BOJLSIIONIMMH AHAIW3UPOBATh TEHJICHIIUH
Pa3BUTHUS TEXHOJOTUN XUMUYECKUX MTPOU3BOJICTB, COBEPIIICHCTBOBATH

[IK-3.1 3Haer TeopeTHYECKHUE OCHOBBI MPOMBIIIJIEHHBIX TEXHOJOTMYECKHX IMPOIECCOB
COBPEMEHHBIX  XMMHUYECKHUX  IPOU3BOJICTB, OCHOBHBIC€  HAIlpaBJICHUS  pPa3BUTUI U
COBEpIICHCTBOBAHMS TEXHOJOTHM MPOMBIIUICHHBIX IPOU3BOJICTB; MPUHIUIIBI OCTPOEHUS
TEXHOJIOTHYECKUX CXEM XHMHUYECKHX IPOU3BOJICTB; CIOCOOBI PAIMOHAIBHOTO HCIOJB30BaHUS
CBIPbS U YTHUJIM3AIUY TPOU3BOJACTBEHHBIX OTXOJIOB.

I1K-3.2 VYmeer pa3pabaTeiBaTh U COBEPIICHCTBOBATH TEXHOJIOTHUIO MPOU3BOJICTBA
MPOJIYKTOB OPraHMYECKOTO M He(PTEXMMHUYECKOTO CHHTE3a; pa3paldaThiBaTh TEXHOJIOTHYECKHE
CXEMBl XMMHUYECKUX IPOU3BOJICTB; aHAIM3HPOBATH CIIOCOOBI PAIMOHAIBHOTO HCIIOIH30BAHUS
ChIpbsl UM YTWIM3ALUU IMPOU3BOJICTBEHHBIX OTXOJOB, IPOBOJAUTH AHAJIU3 KOHTPOJII KayecTBa
TEXHOJIOTHYECKOTO Tpolecca.

[1K-3.3 BnageeTr TeopeTHYECKMMH OCHOBAMH ITPOMBIILICHHBIX TEXHOJOTHUECKUX
MPOIIECCOB OPTaHUYECKOT0 U HEPTEXUMHUYECKOTO CHHTE3a; HABBIKAMHU Pa3padOTKH U
COBEPILEHCTBOBAHUS TEXHOJIOTUH IMPOU3BOJICTBA MPOJAYKTOB OPTraHUUYECKOTO U
HEe(PTEXMMHYECKOTO CHHTE3a; MPUHITUIIAMH ITOCTPOCHHS TEXHOJIOTHYECKIX CXeM XHMHUECKUX
MIPOU3BOJICTB; CIIOCOOAMHU PALIMOHAIBHOTO UCTIOJIB30BAHUS CHIPhS M YTHIN3ALUN
MIPOM3BOJICTBEHHBIX OTXOOB; CITIOCOOAMH aHaIM3a KOHTPOJIS Ka4eCTBA TEXHOJIOTUIECKOTO
Ipolecca; HaBbIKAMU YCTPAaHEHUS! TEXHOJIIOTUYECKOro Opaka

Huoukamoput Omanwt hopmuposanus é npoyecce oceéoenus

oocmudiceHus OUCUUNIUHBL

KomnemeHnuyuu (vkazamo ece memul uz PI/]) Haumenoeanue

Jlexkyuu Jlabopamopnuie OUEHOUHO020 cpedcmea
3anaAmus
[TK-3.1 Tema 1 Tema l Pecgpepam, 3auem
[1K-3.2 Tema 2 Tema 2 Ilacnopm 6e3onacnocmu
6 sude pepepama, 3auem

[TK-3.3 Tema 3 Tema 3 Peghepam, 3auem




Ilepeuensv ouenounvlx cpeocme no OucCUUnIUHE

Ouenounvle cpeocmea Kon-eo Min, éanoe
Jlabopamopuasa paboma 2 24
Koumponvnas paboma 2 36

60

Hmozo:

Max, 6an06
40
60
100



HlIxana ouenusanusn

IIndposoe | Boipaike- CioBecHoe Kpurepum olieHKkM HHAUKATOPOB JOCTHKEHUS NPU GopMe KOHTPOJIS:
BbIpaKe- HHUE B BbIPa)KeHH e IK3aMeH / 3a4eT ¢ OLeHKOii 3ayer
HHE daJjiax:
5 87 -100 OTnraHO OreHKa «OTIIMYHO» BBICTABIISIETCS CTYJAEHTY, €CJIA TEOPETUIECKOEe CONepKaHue Kypca
(3auTeHo) OCBOCHO TIOJTHOCTBIO, 0€3 MPOOEIIOB; HCYEPIIBIBAIONIE, ITOCIEIOBATEIHHO, YETKO H
JIOTHYECKH CTPOMHO M3JIaraeT MaTepuai, CBOOOIHO CHpaBIsIeTCS € 3afadamu,
BOIIPOCAMHU W JPYTMMHM BHUJAMHU TPHUMEHEHUS 3HAHUW; HCMOJb3YET B OTBETE
JOTOJHUTENIBHBIA ~ MaTepuall BCE  MPENyCMOTPEHHBIE MPOTrpPaMMOM  3aJaHHS
BBIMIOJIHEHBI, KA4eCTBO HX BBIIOJIHEHUS OLEHEHO YHWCIOM OanjoB, ONU3KUM K
i . OrneHKa «3a4T€HO» BBICTaBIISETCS
MaKCUMAJIbHOMY, AHAIIM3UPYET MMOJTY4YCHHBIC PE3YIbTAThI; MMPOABJIACT
. CTyICHTY, €CIH OTBETHl Ha
CaMOCTOSITEIbHOCTh IPH BHIIIOJIHEHUH 33aHUH
BOIPOCHI MO TEMaM JUCHUILINHBI
4 74 - 86 Xoporro OreHKa «XOpOIIO» BBICTABIISIETCS CTYACHTY, €CIIH TEOPETHIECKOe COAepKaHne Kypca
MOCJIeJOBATENBHEI, JIOTUYECKU
(3auTeHo) OCBOCHO TIIOJIHOCTBIO, HEOOXOAWMBIE TPAKTHUECKHE KOMIIETCHIIMM B OCHOBHOM
. U3JI0KEHBI, JIOITYCKAIOTCS
chopMHPOBaHbI, BCE MPEAyCMOTPEHHBIE MPOrpaMMOil oOydeHHs ydeOHbIC 3allaHHs
HE3HAYUTCIbHBIC HEOA0YECThI B
BBINOJIHEHBI, KAYECTBO MX BBIIIOJHEHUS TOCTATOYHO BbICOKOE. CTYAEHT TBEPIAO 3HAET
OTBETE CTYJEHTa, TakKhe Kak
MaTepHuaj, IPaMOTHO U MO CYLIECTBY M3JaraeT €ro, He [OIMyCKas CYIIECTBEHHBIX
o OTCYTCTBHE  CaMOCTOSATEILHOIO
HETOYHOCTEH B OTBETE HA BOIPOC.
BBIBO/IA, PEUEBBIC OIIMOKH U TIp
3 60 -73 | YnoosnerBoputen |OLeHKa «YAOBJICTBOPUTENBEHO» BBICTABISETCS CTYACHTY, €CIH TEOPETHUYECKOEe
BHO (3aYTEHO) |colepXaHWE Kypca OCBOEGHO YAaCTHYHO, HO NPOOENbl HE HOCAT CYLIECTBEHHOTO
xapakTepa, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOi 3a/1aHUi BBIITOTHEHO, HO B
HHUX WMEIOTCSl OIMMOKH, MPH OTBETE HA IMOCTABICHHBIM BOMPOC CTYACHT JOITYCKAeT
HETOYHOCTH, HEJIOCTATOYHO NpaBHIbHBIE (OPMYIHPOBKH, HAOMIONAIOTCS HAPYLICHUS
JIOTMYECKOH MOCIIEI0BATENbHOCTH B M3JI0KEHUH TPOTPAMMHOI0 MaTepraa.
2 Hwxe 60 | HeynoBnerBopur |OnieHKa «HEYJOBJICTBOPUTEIHHO» BBICTABIISIETCS CTYACHTY, ecii OH He 3Haer|OIeHKa «HE 3aYTEHO»
€JIbHO 3HAYUTEIILHOM YacTH MIporpaMMHOI'0 MaT€puajia, JOIMyCKacT CYICCTBCHHLIC OIHI/I6KI/I, BBICTaBJIACTCA CTYACHTY, €CJIn

(He 3auTeHO)

HEYBEPEHHO, C OOJBIIMMU 3aTPyJHEHUSMH BBIIOJNHSAET IPAaKTHUYECKue paboThl,
HEOOXOIMMBIE TPAKTHYECKHE KOMIIETEHIMH HE C(HOPMHUPOBAHBI, OOJBIINHCTBO
MPEeNyCMOTPEHHBIX TIpOrpaMMoii o0ydeHHsi y4YeOHBIX 3aJlaHWil HE BBITIOJIHEHO,
Ka4yecTBO UX BBIMOJHEHHUS OLEHEHO YHCIIOM 0aJlIOB, OJIM3KUM K MUHUMAaJIbHOMY

CTYACHT HE 3HACT OCHOBHBIX
IIOHSITUH TEMEI JUCHUIIJIMHBI, HE
OTB€YACT Ha JOIIOJIHUTCIBHBIC H
HaBOIAIINEC BOIPOCHI
IperiogaBaTceiis.




Kparkas xapakTepuCcTHKA OLIEHOYHBIX CPeICTBA

NPE/ICTABISIOMUI CO00M KpaTKoe H3JI0KEHHE B
INMUCbMCHHOM BUJC MMOJIYYCHHBIX  PC3YJIbTATOB
TEOPETHUYECKOTO aHaJIM3a ONpEACICHHON Hay4YHOU
(yaeOHO-HCCIeIOBATENbCKONH) TEMBI, TIE aBTOp
pacKkpbIBaeT  CyThb  HCCIEAYeMOH  MpoOJieMsl,
MMPUBOJUT Pa3JIMIHBIC TOYKU 3PCHUSA

Ne |Haumenosanu Kpamkas xapakmepucmuka oyeHounoz2o Ilpeocmasnenue
n/n | e oyenounozo cpeocmea OUEHOUHO20 CpedCcmea 6
cpeocmea gonoe

1 2 3 4

1. |JlaGopatopnas |9T0 BHJ yueOHOHl pabOTHI, IWENbl0 KOTOPO¥ | Tembl 1abopaTopHBIX paboT
pabora SABJISICTCSL M3y4deHue (UCCIeI0BaHUE, H3MEPCHHUE)

XapaKTEPUCTHK JTaOOPaTOPHOTO OOBEKTA.
Llens  nmabopaTOpHBIX  3aHATHNA: OCBOCHHE
U3y4yaeMoi y4eOHOW TUCHMILIMHBI, TPUOOpETEHHE
HaBBIKOB NPAaKTUYECKOTO TMPUMECHEHUS 3HAHHM
yueOHOMI JIACLIUIIIIUHBI (AMCUMIUINH) c
UCIIOJIb30BAHUEM TEXHHUYECKUX CPEICTB U (WJIH)
o0opynoBaHus

2. |Pedepar [Tponykr caMocTOsATENbHOW pabOTBI CTYyICHTA, Tewmsl pedepaTon




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparumn
HwxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT ((uinan)
(henepalbHOTO TOCYIaPCTBEHHOTO OI0/KETHOTO 00Pa30BaTEIBLHOTO YUPESKICHUS
BBICILIET0 00pa30BaHuUs
«KazaHCcKuii HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

@axynemem TexXHONOTHYECKUI
Kageopa Hedrexmmmdeckoro cuHTesa

VY4eOHbIM IJIAHOM 110 HAMpaBIECHUIO MOJArOTOBKM XHMHUYECKas TEXHOJOIMs JUIs
00yYaromuxcst MpeycMOTPEHO MPOBEACHUE JIAOOPATOPHBIX 3aHATUN MO AucuuIuinHe besonacHoe
oOpalieHre XUMUYECKON MPOIYKIIUH.

JIaGopatopHble 3aHATHS 1O IUCIHMIUIMHE MPOBOAATCA B CHEIHMAIBLHO 00OPYAOBAaHHBIX
nabopaTopusx ¢ I[PUMEHEHHMEM HEOOXOJUMBIX CpeACTB  00ydeHus: JgabopaTOpPHOIo
o0opynoBaHusi, 00pa3loOB JUIsI HCCIEIOBAaHUM, METOAMYECKUX mocoouid. llens mpoBeneHus
7a00paTOpHBIX paboOT - NPAKTUYECKOE OCBOCHHME TEOPETHUECKUX IOJI0KEHUH JEKIIMOHHOIO
MaTepuaia, a Takke BbIpaOOTKAa CTYIACHTAMHM ONPEJCICHHbIX YMEHHUH U  HaBBIKOB
CaMOCTOSITEJIBHOTO 3KCIIEPUMEHTUPOBAHUS.

JlabopaTopnasi pa6ora Ne 1. OneHka BO3JEiCTBHS BPEHBIX BEIIECTB, COJEPKAIINXCA B BO3IyXE,
BOJIC, IIOYBE.
(mema nabopamoproil pabomot)
1. Omnpenenenue onacHOCTH BeliecTna, kiaccsl, [1JIK.
2. ba3bl JaHHBIX 715 YCTAaHOBIIEHHUE MMOKa3aTelNeil OMacHOCTH.
3. OrmeHka BO3ICHCTBUS MTPOIYKIIMH KOHKPETHOTO MPEATPHUSATHSI.

Jla6opaTopnasi pa6ora Ne 2. OmieHKa pUCKOB OOpaIeHUs] XUMHYECKOU MPOTyKITUH
(mema nabopamopmoi pabomot)
1. Bo3aelicTBUEe XMMUYECKUX BEUIECTB MM XUMHYECKOW MPOAYKLHU Ha KUBbIE OPraHU3MBI,
BOJ/lY, BOJHBIE OpPraHU3MBl, [I0YBY, [I0YBEHHBIE OPTAHU3MBI.
2. 3akoHOAATeNbHbIE JOKYMEHTHI PO, perynupyromue caHuTapHO-THTeHHYECKHEe HOPMAaTHBEI.
3. TpeboBanus 3akoHa PO Ne 116 «O mpombllieHHON 6€30MacHOCTI.

JlaGopaTopnasi padora Ne 3. HopMaTuBHO-paBOBOE 00ECIEYCHHE XMMHYECKON 0e30MacHOCTH B
cOOTBeTCBUU C eBporneiickumu TpedoBannsmu REACH u TpeGoBaHUSAME IPYTHX CTPaH.
(mema nabopamoproil pabomoi)

=

Pernament EC « 1907/2006 «O 6e30macHOM 00paIieHuu XUMHUIECKUX BEIIECTBY.

2. Texuuueckuit pernament TamoxxenHoro coro3za EADC Ne 41 « O 6e3omacHoM
00panIeHn XUMUIECKOH TTPOTYKITUI.

3. CornacoBaHHass Ha TIJ00aJbHOM YpOBHE CHCTEMa KJacCH(UKalMU OMAaCHOCTH U

MapkupoBkH xumudeckoi npoaykuuu — CI'C ( GHS).

Kpurepun onenkn 1adopaTopHbix pador
[Ipu moxaroroBke Kk mabopaTopHOM pabore mo aucuumuiuHe «be3onmacHoe oOparieHue

XMMHYECKOW TPOAYKIMH » B 3 ceMecTpe CTYICHT JOJDKEH BBIOJHHUTH CIEAYIONIHE BUIBI
pabor:

MuauMajabHBIH MakcuMaJbLHBII

Buner pador 0aJ11 0aJ11




CamocrosiTeTbHas TPOPaObOTKAa TEOPETHUECKOTO
MmartepHaia K JabopaTopHoii pabote

O3HaKOMJICHHE C TOKYMEHTAMH 2 3

Brinonnenue HEOOXOAUMBIX pabdor TS
YCTAHOBJICHHSI OIMACHOCTH XHMHYECKUX BEIICCTB 2 4
1 CrIoco00B uX 0€30MMacHOCT0 0OpaIeHus

OOpaboTka  pe3ysibTaTOB  HCCICJIOBAaHUS U 3 5
COCTaBJICHHE
AHaln3 pe3ynbTaToB MCCIICAOBAHUS U BBIBOJ 110 3 5
pabore

HUTOIO: 12 20

Takum oOpa3om, Kaxjaas jaboparopHas paboTa OLEHHBAeTCs MHUHMUMYM B 12 06aJios,
makcumyM B 20 GaiioB. Ilocie BeimonHeHHs BceX pabOT pacCUMTHIBACTCS WUTOTOBBIA Oayul 1Mo
JAHHOMY OLIEHOYHOMY CpEJCTBY, Kak cpelHee apu(pMeTH4YecKoe IO BCeM JIabopaTOPHBIM
pabotam.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axkynremem TEXHOJIOTYECKUN
Kageopa Hedrexumudeckoro cunTesa

Hanpasnenue noarorosku:_18.04.01 «Xumudeckas TEXHOJIOTUSI»
(k00 u Haumenosanue)

[Tpoduns/mporpamma:_«IIporiecchl U TEXHOJOTHHU TIIYOOKOH mepepaboTKu He T
(HaumeHnosanue)

Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIIEHU)
10 AN CHOUIIIINHC be3onacHoe O6DaHIGHI/Ie XUMHUYCSCKOU OPOAYKIINH
(HauMeHOB8aHUe OUCYUNTUHDL)

1 Ounenxa puckoB o6paleHHs XMMHYECKOW HPOJYKIMH KOHKPETHOTO IPEANPHATHS.
CocraBnenue nacrnopra 0€30MacHOCTH IPOILYKIHH.

2 OueHka BO3JEHCTBUS BPEIHBIX BEIIECTB, COJAEPKAIIMXCA B BO3JyXe, BOJAE, MOYBE,
COOTHOILIEHHE C TEXHOJOTMYECKUM PErVIAMEHTOM NPEIIpPUITHS, HEOOXOIUMBbIE MEPOIIPUATHS IO
HPEJOTBPALEHUIO OMACHOCTH.

3 HopmaTuBHO-IIPaBOBOE OOECHEYEHHE XHUMHYECKOH O€30MaCHOCTH 110 PErJaMeHTy
REACH, TtpeboBanmii Typumuu, Kopen, Kuras u np. crpan. CornacoBanHas Ha ri100aJbHOM
YPOBHE cUCTEMA KJIAaCCU(PHUKAIIMU OTTACHOCTH U MapKUPOBKH XMMUYecKoi npoaykuun — CI'C
(GHS - mpuMeHHTENIFHO K KOHKPETHBIM BHIAM TIPOIYKITHH.

Kpurepuu oueHku:

Maxkcumanvuas oyenka 3a pabomy cocmasiiem 20 6annos, MuHUMAIbHOE
Koauyecmeo oannos 10. U3 nux:

Camocmosmenbrocmsb pabomul HAO NPOeKmoMm, max 3 bauna, min 1 6aur,

AxmyanbHocmo u 3HAUUMOCMb meMbl, Max 3 oanna, min 1 6aur,

llonnoma packpvimus memol, max 3 6anna, min 2 banna,

OpueunanvHocms peuteHus npooaemvt, max 3 oanrnia, min 2 6aua,

Apmucmusm u 8bipazumesibHOCMs 8blCmynieHus, max 3 oanna, min 1 6anur,

Hcnonvzosanue cpedcme Ha2nsi0HOCMU, MEXHUYECKUX cpedcms, max 2 bania,
min 1 6axn;

Omeemul Ha éonpocwl, max 3 baina, min 2 bana.
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