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b1.B.JIB.02.02 ITepBuyHsle nporeccsl HedhTemo0bprau

18.03.01 «XuMuyeckas TEXHOJOTHS

«XUMHUYECKAs TEXHOJIOI S IPUPOIHEIX SHEPIOHOCUTENIECH U

YIJICPOAHBIX MATCPHAJIOB»

LAKAJIABP
3AOYHAA

Texnonornyeckuii

((HC(I)TCXHMH‘I@CKOFO CHUHTE3a»

Kype 3,4
Cemectp 6,7
6 cemecTp 7 ceMecTp
3aueTHbIC 3aueTHbIe
Yacsl Yacsl
€ IUHUITBI € IMHHILIBI
Jlexiuu 8 0,22 6 0,17
JlaGopaTopHsbIe 3aHATHS 12 0,33 10 0,28
IIpakTyeckue 3aHATUSA 4 0,11 6 0,17
CamocrostenpHas paboTa 172 4,78 241 6,69
KonTpoas camocTosTenbHOM 16 0,44 16 0,44
paboThI
KonTponbsHas pabora + S
Bcero 206 | 6 288 | 8
BIOPIMA BPLECTHTHE (RACRLHA 3ayer ¢ OLeHKo (4) Ok3ameH (9)
KOHTPOJIb)

Hmxuaexamck 2023




Pabouas nporpamma cocraBiieHa ¢ y4eToM TpeGoBanuii deepantbHOro rocy-

AapCTBEHHOr0 00pa3oBaTeNbHOIO CTaHAAapTa BhICIIEr0 06pazoBaHus Ne922 ot

07.08.2020

I10 HaIlPaBJIEHUIO: 18.03.01 «Xumudeckas TEXHOJIOTHUSI»

I10 IIporpaMMe:. «XUMHUYECKas TEXHOJIOTHS IIPUPOAHBIX YJHEPIrOHOCUTEIIEH U YI-

JEPOJHBIX MAaTEPUAJTIOB)»

Ha OCHOBaHMH y4eOHOro IutaHa obydaromuxcs 2023 .

Pa3pabGoTunk mporpaMmer: ‘
CT. IIpeInoaaBaTesib / //L///// I'.P.XycHyTnuHOBa

Paboyas mporpamma paccMoTpeHa U ofno6peHa Ha 3acenanun kapeapst HXC,
nporokoust oT 12.04.2023 r. Ne 8

3aB. xkadenpoit HXC ﬁ/% P.3.ArzamosB




1. Ilenu oceoenusn oucyuniuHsl
Hemsmu ocBoennss pucumiuimabl b1.B.JIB.02.02 IlepBuunbie mpoiiecchl He(PTEI0O0BIUM
SIBJISTFOTCSI:
a) hopMupoBaHue 3HAHHUH 0 pa3paboTKe HEYTIHBIX MECTOPOKACHUH;
0) ¢opmupoBaHwe 3HaAHWKH OO0 OCHOBHBIX METOJaX HMHTEHCH(UKAUU HeTeoTTaun
He(TAHBIX MECTOPOXKICHUH.

2. Mecmo oucyunaunwt 6 cmpykmype OIl BO

Juctumuaa b1.B.JIB.02.02 TlepBuunbie mporecchl HedTEI0ObIYM OTHOCHTCS K 10
BbIOOpYy uwactm OOIl u dopmupyer y OakamaBpoB 1o HampasieHHO moarotosku 18.03.01
«XMMHYECKasi TEXHOJIOT U HAOOp 3HAHUM, YMEHUI, HABBIKOB U KOMIIETEHIIH.

Hns  ycnemHoro ocBoenus aucuuiuiiael  b1.B.J1B.02.02 TlepBuyHBIE NPOLIECCHI
HedTenoOpuu OakanaBpa Mo HampaplieHUI0 moarotoBku 18.03.01 «Xumudeckass TEXHOJIOTHS
JIOJI’KEH OCBOUTH MaTepUaj NPeIIeCTBYIOINX TUCIUIIINH:

a) 51.0.17 OGmas xumus

6) b1.0.19 Opranundeckasi XuMust

B) 51.0.20 Ananutnueckast Xumus

r) 51.0.21 ®usnueckas xumus

1) b1.0.25 Teopus XUMHKO-TEXHOJIOTUYECKUX MTPOLIECCOB

e) 51.0.29 OGmas xumMudeckasi TEXHOJIOTHS

%) 51.0.32 [Ipouecch! u anmapaTbl XUMHYECKUX POU3BOJICTB

Jucuumauaa B1.B.JIB.02.02  IlepBuuHble  mpollecchl  HehTEAOObIYM  SBISETCS
MpeIeCTBYIOUIEH 1 HE00X0AUMa I YCIIEUTHOTO YCBOEHUS OCIEAYIOIIHNX AUCIUIUINH:!

a) b1.B.05 OGopynoBanue 3aB0JI0B OCHOBHOT'O OPTraHUYECKOTO M HE(HTEXHMHUYECKOTO
CHHTE3a

6) 51.B.07 OcHOBBI NPOEKTUPOBAHUSI XUMUYECKHUX MPOU3BOJICTB

3HaHUsA, TOJy4YeHHBbIe Tpu u3ydeHnn aucuumuinabel  b1.B.J1B.02.02 [lepBuuHbie
npouecchl HehTeT0ObIYM MOTYT OBITh KCIIOJIB30BAHBI MPU MPOXOXKJIECHUU CIETYIOUIUX BHIOB
MPAaKTUK: Y4eOHOM, MPOU3BOACTBEHHON U BBIMIOJIHEHUHU BBITYCKHBIX KBaJTU(UKALMOHHBIX paboT
1o HamnpasiaeHuto moaroToBku 18.03.01 «XumMudeckas TEXHOJIOTHSI.

3. Komnemenyuu oobyuarowezoca, Gopmupyemvie 6 pe3yiromame 0C80EHUSA
OUCUUNIUHDL

Kon 1 HauMeHoBaHNE KOMIIETEHIIUU ¥ HHIMKATOPa JOCTUXKEHUSI KOMIIETEHIIUN

IIK-5 CrnocobGeH K TPOBEACHHIO HAay4YHO-HCCIEAOBATEIbCKUX pPAbOT B o0macTu
He(TEXUMHUYECKOTO CUHTE3a

IIK-5.1 3Haer xuMur0 He(TH W TEXHOJOTHIO HE(PTEXUMHUUYECKOTO CHHTE3a, HOBEUIIIHE
JOCTHKEHHUSI B ATOM 00JacTH HAyKUu M TEXHUKH, HUCTOPHUIO Pa3BUTHS KOHKPETHOW Hay4HOM
po0IeMbl; COBPEMEHHbBIE METO/IbI UCCIIEIOBAHUS U CPEJCTB UCCIEOBAHUS CBONCTB U CTPYKTYP
OpraHMYeCKHUX BEIEeCTB; OCHOBHBIC MOMCKOBBIE CHUCTEMbI JJISi pabOThl C HAyYHO-TEXHUYECKOU
nHpopManmen

1IK-5.2 YmMeeT oCyIIecTBISATh MOUCK, 00pabOTKy, aHAJIU3 U CUCTEMATHU3AIMI0 HAYYHO-
TEXHUYECKOM uHPoOpMalMd N0 TeMe UCCleqoBaHus; (QOpMyIHpOBaThH WEIU U 3aJaud
UCCIIEIOBAHUS; OMNPENENATh OOBEKT M TMPEaMET HCCIEIOBaHMs; MPOBOAUTH OOOCHOBAaHUE
aKTyalbHOCTH BBIOPDAHHOM TEMBI M XapaKTEPUCTHUKU COBPEMEHHOTO COCTOSHUSA H3ydaeMoil
npo0ieMbl; 00padaThIBaTh MOMYYEHHBIE PE3yabTaThl, MIIAHUPOBATh U MPOBOJIUTH XHUMHUYECKHE
OKCMEPUMEHTHI, AaHAIM3UPOBATh W TPEACTABIATh HMX B BHUIEC 3aKOHYCHHBIX HAay4yHO-
HCCIIEIOBATENIbCKUX Pa3padoToK; (GOpMyIUpOBaTh U pa3periarh 3a7add, BOZHUKAIOIINE B X0/
BBITIOJIHEHUSI ~ HAayYHO-HCCIEAOBATEIbCKOM  paldOThl; BHIOMpPAaTh HEOOXOIUMBIE  METObI
WCCIIEIOBAHUS, UCXOAS M3 3a/lad KOHKPETHOTO HCCIEAOBAHUS, COCTABIATH OTYET O HAYYHBIX
UCCIIEIOBAHUAX; TOJb30BaThCA (PU3UKO-XUMHUYECKUMU METOJaMH YCTAaHOBIIGHUS CTPOCHUS
OpraHMYECKHUX COEIMHEHUH; MOJIb30BaThCS HAOOPOM KOMITBIOTEPHBIX MpOrpaMM st 0OpaboTKu
MOJIy4YE€HHBIX PE3yJIbTaTOB



ITK-5.3 Brnageer OCHOBHBIMU MOHATUSIMU U 3HaHUSIMH B 00JIaCTH XUMHH U T€XHOJIOTUU
nepepaboTku He(pTH; COBPEMEHHBIMH HH(POPMALMOHHBIMU TEXHOJOTHUSIMU TPU MPOBEICHUU
HAYYHBIX HCCIIEJOBAHUM, KOHKPETHHIMH MPOTPAaMMHBIMU HPOAYKTaMH W WH(POPMAIMOHHBIMU
pecypcamMu; HaBBIKAMH MPOBEJCHUS HAYYHBIX HCCICIOBAHMA M TEXHMYECKHX pPa3paboToK;
METOJJaMH KOHTPOJISI TEXHOJIOTHUECKUX MPOLIECCOB U aHATUTHYECKON CTaHJapTU3AI[MH KauyecTBa
OpPraHWYEeCKHX TMPOIYKTOB C HCIIOJIb30BaHUEM (PU3MKO-XMMHYECKHX METOJIOB; HABBIKAMH
CaMOCTOSATENbHON pPabOThI, CMOCOOaMM TMPOBEACHHUS HAYYHBIX OOCYKICHUH, HaBBIKAMU
BBICTYIJICHUN C HAYYHBIMH JIOKJIaJaMH; OIICHKH MOJIy4CHHBIX PE3YJIbTaTOB

1) 3nars:

a) XUMHUIO HE(PTH M TEXHOJOTHIO HEe(pTEeNPOMBICIA, HOBEHIINE MOCTIKEHHS B ITOM
oOmacti HeTeOOBIUN, ICTOPUIO PA3BUTHS HE(PTe10OBIUH;

0) COBpEMEHHbIE METO/IbI UCCIICAOBAHUS M Pa3padOTKHU HEPTIHBIX MECTOPOKICHHI;

B) OCHOBHBIE TTOMCKOBBIE CUCTEMBI JIJIsl pabOTHI ¢ HAYYHO-TEXHUYECKOH HHpOpMannei.

2) YMmerTs:

a) OCYILECTBJIATh MOUCK, 0OpabOTKy, aHAJIM3 M CUCTEMATU3AIMI0 HAYYHO-TEXHUYECKOM
nHGOPMAIIMH IO TeME HCCIIeIOBAHMS,

0) popMynupoBaTh 1ENX U 3a/1a41 UCCIIEAOBAHNUS,

B) OMpeAeNiaTh OOBEKT U MPEIMET UCCIICAOBAHUS;

I) MpPOBOJAUTH OOOCHOBAaHHE AaKTYaJIbHOCTH BBIODAaHHON TEMbl M XapaKTEPUCTUKU
COBPEMEHHOT'O COCTOSTHHSI H3y4aeMOU POOIEMBI;

1) o0pabaTbiBaTh IMOJYYEHHBIE pPe3yJbTaThl, IUIAHUPOBATH M MPOBOAUTH XUMHUYECKHE
OKCTIEPUMEHTHI, aHAIM3UPOBATh W TPEACTABIATh WX B BHUJAE 3aKOHUEHHBIX HAy4HO-
MCCIIEI0BATENILCKUX Pa3paboTOK;

€) ¢opMyIHMpoBaTh U pasperiaTh 3aJa4d, BO3HUKAIONIME B XOJE BBITIOJTHEHUS HAYIHO-
MCCIIEIOBATENILCKOM pabOThI; BEIOMPATh HEOOXOAUMBIE METO/IbI HCCIICIOBAHUS, UCXO/IS U3 3a1a4
KOHKPETHOTO MCCIICIOBAHMUS;

) COCTaBJISTh OTYET O HAYYHBIX MCCIIEIOBAHUAX; MOJIb30BATHCA (PU3UKO-XUMHUYECKUMHU
METO/IaMU TIOBBILIEHUSI HE(PTEOTAAYH; MMOIH30BATHCA HAOOPOM KOMITBIOTEPHBIX MPOTpaMM st
00pabOTKH MOTYYCHHBIX PE3yIbTATOB.

3) Bnanets:

a) OCHOBHBIMU TOHSATHUSMH ¥ 3HAHUSAMHU B 001acTH HEPTEAOOBIUM;

0) CcOBpeMEHHbBIMH HHGOPMALMOHHBIMU TEXHOJOTUSMU NPU TMPOBEACHUU HAYUHBIX
UCCIIEeIOBAaHUM, KOHKPETHBIMU MPOTPaMMHBIMU MPOAYKTAMHU M MH(OOPMALIMOHHBIMHU pECypCaMu;
HaBbIKaMU MTPOBE/ICHUSI HAYYHBIX UCCIIEIOBAHUN U TEXHUYECKUX pa3paboToK;

B) METO/JaMU  KOHTPOJS  TEXHOJOTHYECKHMX TMPOIECCOB U  aHAJIUTHYECKOUN
CTaHJapTHU3aAI[MU KauyecTBa OPTaHUYECKUX MPOIYKTOB C HUCIOIb30BAHUEM (PU3MKO-XUMHUYECKUX
METO/I0B;

I) HaBbIKAMU CaMOCTOSTENbHON paboThl, crmocobaMu TMPOBEACHHUS  HAYYHBIX
oOCyXJeHMI, HaBbIKAMHM BBICTYIUICHUH C HAYYHBIMU JOKJIAaJaMH; OIICHKU IOJy4YEHHBIX
pe3yabTaToOB.



4. Cmpyxkmypa u cooepycanue oucyunauuvl b1.B./[B.02.02 Ilepsuunvie npouecco
He(pmedoobIYU
OO0mas Tpy10eMKOCTh AUCHUIUINHBI cocTaBiisgeT 14 3aueTHsix equaul, 504 gaca.

Bujbl yueOHoi padoThl B yacax ®opmbl
TeKylIero
° @ KOHTPOJIf
= 2 < yCIneBaeMoCTH
Ne Pazaen 9 = g = S 2 a | o (o HegeAM
n/n JUCHUIIINHBI = § E E 83 o % cemecTpa)
© é < 3 é‘ g = © dopma
é- :‘% NPOMeKYTOYHOM
arrecrauuu (1o
ceMecTpam)
PaspaboTia JlaGoparopHsie
1 | HedTsHBIX 6 8 4 12 16 172 padoter Nel-3,
MECTOPOXKIACHUI KOILTOKBIYMBI
Nel-2
3aueT ¢ OLEeHKOU
dopMa arTecTaluu: (@)
Mertos JlaGoparopHsbie
o | TIOBBIIIEHHS 7 6 6 10 16 041 paboTel Ne4-5,
HereoTmaun KOJUIIOKBUYMBI
Ne3-4
dopma aTTecTaIum: Ok3amen (9)
5. Cooepsrcanue nekyuounwvix 3anHaAmMuUil no memam C YyKazaHueMm (GOPMUPYEMBIX
KOMIIETEHIINHN
Nuaukar
Pasznen Ya OpHI
Ne Tema J1eKIMOHHOTO AOCTHKEH
o/p | AMCHHILTHH - SAHSTHS Kpatkoe cogepxanue ust
bl Chbl
KOMIIeTeH
10107
6 cemectp
1 Pa3zpaboTka Tema 1 Ilonsatus u OCHOBHbIE re0JIOTUYECKHUE
He(TAHBIX napameTphl, MOHSTHSL. QOuUIbTPAIIMOHHO-
MECTOPOK]IE 2 | ompenenstomue €MKOCTHEIE CBOICTBA [1IK-5
HUH MPOLIECCHI T0OBIYH KOJUIEKTOpOoB. HeoqHopoaHoCTh U
YIJIEBOJIOPOJIOB AHU30TPOIHUS KOJUIEKTOPOB.
Tema 2 PazpaboTtka | I'opHoe JIaBJICHHUE 51
9 MECTOpOXKJIeHUH Ha | apdexTuBHOE naBiueHHe. Bubl K-5
€CTECTBEHHBIX m1acToBoil sHepruu. OCHOBHBIE
pEeKUMaxX MCTOYHUKH IJIACTOBOW SHEPTHUHU.
Tema 3 CucreMbl 1 | DKCIUTyaTallMOHHBIN 00BEKT
MOKa3aTesn pa3paboTKu. HedreoTnaua
1 pa3paboTku IJIACTOB U KOdpPUIHEHTHI K-5
HEPTIHBIX u3BneyeHuss Heptu. CHCTEMbI
MECTOPOKICHHUI pa3paboTKu C BO3JCICTBHEM Ha
TJ1acT.
Tema 4 @uznueckue | Moaenu  MOpPOBBIX  IUIACTOB.
1 MOJIEJIN TJIACTOB U Monenu TPEIIMHOBATO- TIK-5




XapaKTEPUCTUKH nopuctoro miacra. [lopuinesoe u
BBITECHEHUS HETMOPIIHEBOE BBITECHEHUE
HETH.
Tema 5 [Ipoektusie | IIpoGaembl pa3paboTku
JIOKYMEHTBI 110 HEPTIHBIX MECTOPOKICHUM.
pa3paboTke [TpoexTHBIE JOKYMEHTHI. I1K-5
HEPTIHBIX ['eonoro-npomeicioBas
MECTOPOKICHUN XapaKTEePUCTUKA MECTOPOIKICHHUS.
Tema 6 Pazpabotka | ['eonorudeckue 0COOEHHOCTHU
3aexeil ¢ CTPOCHHUS MJIaCTOB c
BBICOKOBSI3KUMHU BBICOKOBSI3KOM HE(THIO. K-5
HePTAMU OcHOBHBIE 0COOEHHOCTH
pa3paboTku 3aJIexKen
BBICOKOBSI3KUX HE(TEH.
7 cemecTp
2 | Merosl Tema 7 Metoabt Knaccuduxanus METOJIOB
MTOBBIIICHUS WHTEeHCU(PUKAIIUN MTOBBIIIICHUS HedTeoTIaAuH.
HedreoTnaun MPUTOKA U Mertoabl WHTEeHCU(PUKAIIUN IK-5
YBEJIMUCHUS npuToka. MeToapl  YBEIUYCHHS
HedreoTnaun HedreoTnaum.
Tema 8 Ousnko- BriTtecHenne HedTH BOIHBIMH
XUMHUYeckue MeTonbl | pactBopamu  [IAB.  AncopOuus [K-5
ITAB. BritecHenne HedpTn u3
J1aCTa paCTBOPAMHM MOJMMEPOB.
Tema 9 N3menenne HaIlpaBJICHUS
['uppoauHamudecku | GUIbTPAMOHHBIX MTOTOKOB.
€ METOJIbI DopcupoBaHHBIN 0oTOOp ITK-5
YBEIUYECHHUS KHUJKOCTH. [Muknuueckoe
HedTeoTIAUH 3aBOHEHHUE.
Tema 10 I'azoBeie u | BoiTecHenne HedTnm w3 T1UIacTa
BOJIOTa30BbIE€ MYH JIBYOKHCBIO yriepoja,
YIJIEBOAOPOIHBIMU razaMmu. [1IK-5
Bonorazosoe UKIINYECKOe
BO3CUCTBHUE.
Tema 11 TenmoBele, | Ousmyeckue MPOLIECCHI,
TEPMHUYECKUE MIPOUCXOSIINE NPU BBITECHEHUHU
METO/Ibl MOBBILIEHUS | HEDTH TEIJIOHOCUTEIISIMH. I1K-5
HedTeoTIauH Breitecuenne HedTH U3 1U1acta
ropsueil BOJOH U mapom.
6. Cooepirrcanue npakmuyecKux 3aHAMuU
Lenpto mpoBeAeHUs MPAKTUYECKUX 3aHATUN sBIseTcs (OpPMHUpPOBAHUE 3HAHUU
BBICTYIUIGHUH C HAy4YHBIMH  JIOKJIaJaMu, oOOpadaThiBaTh MOJIydYEHHBIC  PE3YIAbTaThl,

dbopMynupoBaTh W paspemarb 3ajaud,

BO3HHUKAOMIUC B XOAC BBIIIOJHCHUA HAY4YHO-

HCCIIeN0BaTEIbCKOM pa60TH; COCTABJIATH OTUYCT O HAYYHBIX HCCICIOBAHUAX] IMOJIB30BATHCA
(I)I/ISI/IKO'XI/IMI/ILIGCKI/IMI/I MCTOAAMHU YCTAHOBJICHUS CTPOCHUSA OPTraHUYCCKUX COCIUHEHM.

Ne Nuauxkaropsl
I /;1 Pa3gen nucuuniaunabl | Yacbl TeMa NpaKTUYeCKOro 3aHATHUSA JOCTHKEeHU A
KOMIIeTEeHIIUH
6 cemecTp
1 Pa3paboTtka 1 [TonsTHs M MapaMeTpsbl, ONPEAEIAIOIINE —

HePTSIHBIX

IMPOUECChL ,I[O6LI‘-II/I YrjiieBo4Oopoa0B.




MECTOPOXKIACHUMN

Pemenue 3amau.

[Tokazarenu pa3paboTku HePTIHBIX
MeCTOpOKIeHu!. Pemenue 3anay.

I1K-5

Komnoksuym Nel «Ilonstus n
apaMeTpsl, ONPEACIISIONIUE IPOLIECCHI
J00BIYH YIIIEBOAOPOJOB)»

I1K-5

KomnoxBuym Ne2 «Cuctemsl u
MOKa3areiu pa3paboTKu He(PTIHBIX
MECTOPOKICHHI

I1K-5

7 cemecTp

Metoapl ITOBBIIIIEHUS
HedreoTnaun

Ddusuko-xuMudyecknue MeToIbl. Perienue
3a1a4.

I1K-5

I'maponmHaMuyeckne MeTo bl
yBenudyeHust Hepreotnauu. Pemenne
3a7a4.

I1K-5

KonnokBuym Ne3 «Meto bt
WHTEHCU(DUKAIIUY PUTOKA U
yBEMUYCHUSI HEPTEOTAAUN»

I1K-5

KommokBuym Ned «Dusznko-xuMuieckue
METOIbI»

I1K-5

7. Cooeporcanue nabopamopHwvix 3aHAMUL
Henbto mnpoBeneHus 1abOpPaTOPHBIX 3aHATHN sBiseTcs (GOPMUPOBAHUE HABHIKOB
00pabOTKH MOJyYEHHBIX PE3yIbTaTOB, IUIAHUPOBATh U MPOBOJUTH XUMUUYECKUE SKCIIEPUMEHTHI,
aHAJIM3UPOBATh U TPEACTABIATH HX B BHJAE 3aKOHUYEHHBIX HAyYHO-HCCIEAOBATEIbCKUX

pa3paboToK.
Nuankaropsl
Ne HaunmenoBanmue
Pasznen nucuuniuubl | Yacsl . AOCTHKEHUS
n/n J1abopaTopHoOi padboThI
KOMIIeTEeHI[HH
6 cemecTp
1 | Pa3paGoTka 4 Pa6oTa Nel IllaxTHas noObrya HEGTH MK-5
He(PTSIHBIX
MECTOPOSKIEHHIA 4 Pa6ora Neo2 HedrerazonpomsIiCiioBbIe [IK-5
TPYOOTIPOBOIbI
4 Pabora Ne3 Pacuer Tpy6 u emkocTei
I1K-5
7 cemecTp
2 | MeTto/pl MOBBIIICHUS 4 PaGora Ne4 Hacockl U xommpeccopsl B
HedreoTmaun HedTemo0bIue [1IK-5
4 Pabora Ne5 JlukBumanmss mecdHaHOM K-5
npoOKH B HE(TIHON CKBAXKHHE
2 PabGora Ne6 I'mapaBnudeckuil paspbiB
11acTa B CKBaKHUHE I1K-5
8. Camocmoamenvnasa paboma
Ne Tembl, BHIHOCUMBIE HNuaukaropsl
’ Yacsl ®opma CPC . p
n/n HAa CAMOCTOSITEJIbHYIO padoTy AOCTUKEHM S




| KOMIICTCHI MU

6 cemectp
1 | Pa3zpaboTka HEPTIHBIX MECTOPOKICHHIA 58 [Toaroroska k
1a00pPaTOPHBIM
paboTtam u I1K-5
odopMIeHHE
OTYETOB
2 | Pa3paboTka He(pTSHBIX MECTOPOKACHUN 57 [ToaroroBka k K-5
KOJUIOKBHYMY Nel
3 | Pa3paboTka He(pTSHBIX MECTOPOKACHUN 57 [ToaroToBka K K5
KOJUIOKBHYMY Ne2
7 cemecTp
4 | Metoibl TOBBIIICHUST HEDTEOTIAUH 80 [ToaroroBka k
1a00paTOpPHBIM
paboTtam u I1K-5
ohopmieHue
OTYETOB
5 | Mertoas! noBeimeHust HehTEOTAAUN 80 IToaroroBka K K-5
KOJUTOKBUYMY Ne3
6 | MeTo/bl TOBEITIICHHS HEPTEOTAAYN 81 IToaroroska K K-5
KOJUIOKBHYMY Ned
8.1 Konmponas camocmoamenvHou padomaol
Ne Nuaukaropsl
n/n Tembl, BEIHOCHMbIC Yacel ®opma KPC JMOCTHIKEHHS
Ha CAMOCTOAATEJbHYI0 padoTy
KOMIIeTeHI[HH
6 cemecTp
1 | Pa3paboTka HEPTIHBIX MECTOPOKICHHIMA 8 [Tpuem
1a00paTOPHBIX
I1K-5
paboT u mpoBepKa
OTYETOB
2 | Pa3zpaboTka HEDTAHBIX MECTOPOKICHUI 8 [Tpuem K-5
KOJUIOKBHYMOB
7 cemecTp
3 | Mertoap! noBeImeHus: HePTECOTAAUN 8 [Tpuem
1a00paTOPHBIX
I1K-5
paboT u npoBepka
OTYETOB
4 | MeTtoibl TOBBIIICHUS HeDTEOTIAUH 8 [Tpuem K-5
KOJUJIOKBHYMOB
9. Hcnogb30BaHHe PeTHHTOBOI CHCTEMbI OI€HKH 3HAHUI
[Ipn ormeHke pe3yabTaTOB MAEATEIBHOCTH OOYyYaroIIMXCS B paMKax AUCHUIIIMHBI
«[lepBuunble mporecchl HeTEAOOBIYN» HCIOIB3YEeTCS PEUTHHIOBas cucTeMa. PedTuHroBas

olleHKa ()OpMUPYETCS] Ha OCHOBAaHMU TEKYILEro M MPOMEXYTOUHOTO KOHTPOJIA. MakcuMallbHOe
U MHMHUMAaJIbHOE KOJHMYECTBO OasIOB MO PA3IUYHBIM BUAAM YueOHOH paboOThl ONMHMCAaHO B
«[TonoxxenHun o OGaMTBHO-PEHTUHIOBON CHCTEME OLCHKM 3HAHUN CTYIEHTOB M OOecredyeHus
kagyecTBa yueOHoro npoueccay PI'bOY BO «KKHUTVY».

OuenuBarone MEpONPUSITHS

basel

Koa-Bo

min | max

6 cemecTp




JlaGopatopHas paborta 3 36 60
Komnoksuym 2 12 20
KonTpospHas pabora 1 12 20
HUTOI'O 60 100
7 cemecTp
Jlaboparopuas pabota 3 24 30
Komnoksuym 2 12 20
KonTpospHas pabora 1 6 10
DK3amMeH 1 24 40
HUTOI'O 60 100

10. OunenouyHble cpeAcTBA VI TEKYLIEro KOHTPOJISI YCIIeBAeMOCTH, IIPOMeKYTOYHOM

aTTeCcTAllUM N0 UTOTraM OCBOEHMS N CHUTIHHBI

OneHouyHble CpencTBa IS TMPOBENCHUS TEKYIIEro KOHTPOJISI  YCIEBAEMOCTH,
MPOMEXYTOYHOM aTTecTallid OOYy4YaomUXC W HMTOTOBOM (TOCYHapCTBEHHON HMTOTOBOM)
aTTecTallud pa3pabaTbIBAlOTCS COTJAcCHO TNoJiokeHHIo o OoHJaX OILIEHOYHBIX CpPEICTB,
paccMaTpuBalOTCS KaK COCTaBHAas 4acTh paboueld mporpamMmbl U 0GQOPMIISIOTCS OTIAEIHHBIM
JOKYMEHTOM.



11. AadopmanuoHHO-MeTOIHIECKOE 0OfecnedeHne AUCIHUILIMHBI

11.1 OcHoBHas qUTEpaTypa

Ilpn w3yuenvn mucnmmnuasl B1.B.JIB.02.02[lepsuunsie mporeccsl HehTenoObUM B Ka4ecTBE

OCHOBHBIX HCTOYHHKOB MHGOPMAIMH PEKOMEHYeTCS HCIIONB30BATh CIIEAYIOILYIO JIUTEPATYpY:

OcHOBHBIE HCTOYHHKH HHpOPMALHH

KoJ-Bo 3K3.

1. uekesmd, A. M. Oprarusanys mpou3BoaCTBa B He(TerazoXuMu-
94eckoM Kommuiekce Pecry6Giuky Tatapcrad: BOIPOCH TEOPHH U
NPAaKTUKY BHEAPEHU ylpaBieHIeCKUX HHHOBammii / A. Y. Illunke-
BrY, A. A. Jly6nuna. — Kazans : KHUATY, 2015. — 212 ¢. — ISBN
978-5-7882-1834-2. — TeKCT : 3NEKTPOHHEBIY // JIaHb : 3IEKTPOHHO-
6ubnnoteynas cucrema. — URL:

MOJIb30BaTeNe.

https://e.lanbook.com/book/102075.— Pexxum moCTymNa: JIsk aBTOPH3.

OBC «JIaHb»
https://e.lanbook.com/book/102075

HocTyn ¢ mo6oii TOYKM WHTEPHET MOCHE
peructpanyu ¢ IP-anpecos HXTU

2. Conoposa, H. JI. T'uapokpekur HeTSIHOTO CHIPhs : y4eGHOE OCO-
6ue / H. JI. Cononona, E. H. Yepkacosa, M. Y. CanaxoB. — Kazans :
KHHUTY, 2016. — 117 c. — ISBN 978-5-7882-2051-2. — Texcr :
3NIEKTPOHHBIH // JIaHb : 3IEKTPOHHO-OUOIMOTEYHAS CHCTEMA, —
URL: https://e.lanbook.com/book/101872.— Pexum noctyna: mis
aBTOPH3. MOJIL30BATENEH.

OBC «Jlanb»
https://e.lanbook.com/book/101872
Hoctyn ¢ mo6o¥ TOYKM WHTEpHET IOCIE
peructpanuu ¢ IP-agpeco HXTU

11.2 /lononnumensnas numepamypa

B kauectBe JOIIOJIHUTCIIbHBIX HMCTOYHHUKOB HH(bOpMaHHH PEKOMEHAYECTCA  HMCIIOJIL30BaTh

CIIEYIOUIYIO JIUTEpaTypy:

JOnoIHATEIbHbIE HCTOYHHKH HH(pOpMALMH

KoJ1-Bo 3K3.

1. Pymsrmena, T. A. XuMHA U TEXHOJIOTHSA IPOLECCOB BTOPAYHOM
nepepaboTky HedTH : yue6Hoe mocobue / T. A. Pymsnuesa, H. E.
I'ananuH ; mox penaxkuueii E. A. lanunosoit. — MBanoso : UTXTY,
2019. — 108 c. — Texkcr : 3neKTpoHHbI // JIaHb : 3IEKTPOHHO-
6ubnuorevnas cucrema. — URL:
https://e.lanbook.com/book/171818— Pexxum nocTyna: mis aBTOpHs.
0JIb30BATENIEH.

3BC «Jlanb»
https://e.lanbook.com/book/171818

JocTynn ¢ mo6oif TOYKM HWHTEpHET IOCIE
peructpaumu ¢ IP-anpecop HXTU

2. ®axpyTauHoB, P. 3. Ounctka u nepepaboTka HeTAHBIX (hpaKimit
: yueOHoe nocobue / P. 3. @axpyrausos, H. JI. Conozosa, E. Y.
YepxkacoBa. — Kazans : KHUTY, 2016. — 84 c. — ISBN 978-5-
7882-2041-3. — TekcT : 3NeKTPOHHBIH // JIaHb : 3IEKTPOHHO-
6ubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/101884— Pexum noctyna: s aBTOpH3.
110JIb30BATENEH.

OBC «Jlanp»
https://e.lanbook.com/book/101884

Joctyn ¢ mo6oif TOYKH WHTEpHET IIOCie
peructpanmu ¢ IP-agpecos HXTU

3. Cemakuna, O. K. MalMHBI ¥ anmmapaTsl Jis HepepaboTKi MUAHE-
panbHOTrO ChIphA : yaebHoe mocobue / O. K. Cemaxuna, JI. A. Top-
aymko. — Tomck : TITV, 2014. — 91 ¢. — ISBN 978-5-4387-0359-
4. — Texkcr : aneKTpoHHSLIH // JIaHb : 31€KTPOHHO-OMOIMOTETHAA CH-
crema. — URL: https://e.lanbook.com/book/62927 . — Pexum f10-
CTyIla: Ul aBTOpU3. IOJIb30BATENEH.

9BC «Jlanb»
https://e.lanbook.com/book/62927

HocTyn ¢ mo0oif TOYKM WHTEpPHET MOCie
peructpammu ¢ [P-anpecos HXTU

11.3 Inekmponnbie uCMoYHUKYU UHpopmayuu

[Tpu m3yuenuu mucrurumasl b1.B.J1B.02.021 TepBuyHble mpoliecchl HehTeT00bIYH UCIIONE30BAHAE

9JIEKTPOHHBIX HCTOYHHUKOB HH(pOPMAIIHH:
- OBC «Jlaap» — PexxumM moctyma: http://e.Janbook.com

11.4 Coepemennvie npogeccuonanvHvle 6a3vl OAHHLIX U UHPOPMAYUOHHBIE CRPABOUHBIE

cucmemaol

1. ba3a nannsrx PubChem [OnexTponnsiit pecype]. — Pexum moctyma:

https://pubchem.ncbi.nlm.nih.gov, cBOGOAHBI!.

2. «M3BecTHs BeICIIMX y4eOHBIX 3aBeneHud. Cepus: XUMHUSI U XUMUYECKas TEXHOIOTHs». — J{o-

CTyII CBOOOHBINH: Www.journals.isuct.ru

3. Hayunas OnexrponHas bubmmoreka (HOB) - Pexxum noctyma: http://elibrary.ru

CoryiacoBaHo:
3aB. OTIEIOM
1o 6ubaMoTEUHOMY OOCITYKUBAHHIO

/%

Tapacona B.41.




12. MaTepHaﬂbHO-TeX}II/I‘leCKOQ odecneyeHue AUCIHHUIIIMHBI

Peanuzanus y4eOHOM aucuuIUIMHBI TpeOyeT Hanuuus  ydeOHoro kabunera 402
«VHTepaKTUBHBIN JEKIUOHHBIN 3aJ1», B TOM YHUCIIE:
Cuctemnsrii 6510k - Core 2 Duo E7400-Midi ATX 350;
Momnurop — Acer V193WADb WIDE 19”;
[Tpoexrop — Epson EMP-X5;
MoOuIbHBINA PYIOHHBIHN 3KpaH Ha ILITaTUBE;
Beixonx B Uatepuer — moaem De-Link DWA 110;
Ha6op narnsaaeiil mocoOuii Mo 000pyI0BaHHUIO 3aBOI0B XUMHUECKOUW MPOMBITIICHHOCTH;
Cronsl-naprsl.

Peanuzanus yueOHON qucUMIUIMHBEI TpeOyeT Hamuuus nadoparopuu 112 «JlaGopaTopun
XUMHUYECKUX CHHTE30B)

Jlabopamopnas meodens:

BBITSDKHOM mikad, ctoJt st BecoB CB-01, cremnax ajis XMMUYECKOH TTOCY/IbI, CTEIUTAX IS
XMUMHYECKUX PEAKTUBOB, CTOJIbI JIAOOPATOPHBIE, OCTPOBHBIE JIAOOPATOPHBIE CTOJIBI,
J1a00paTOPHBIE CTOJIBI-TYMOBI, JaOOpaTOpHAs CTOJ-MOMWKa, MmKad I TOKYMEHTAIUH, TKad
METAJUTMYECKU .

Qowenadopamoprnoe 0oopyooganue:
muctuuatop -4, pH-metp HI 2215, Becot nabopatopusie AJ-320 CE, konbonarpeatens UT-
4120, neusr mydensnas, repmocrat HT 30-M1 JULABO Gmbx,
xonoauiasHUK Candy TSA 5143W, nabopatopHsiii xpomaTtorpad JIXM-80, ALIIT — 6
KaHaJIbHOE, TepMOILKa(, epeMelInBarollee yCTPOUCTBO € PEryIUPOBAHUEM YaCTOTHI
BpaieHus [[YB2, maruutHas Memanka MM-5, usmepurenb-peryistop temieparypsl TPM-1 ¢
npeobpazoBatenem TepmodiekTpuueckuM XA TIIK 184-00, reneparop Bogopoaa I'BU-6,
MHKpPOHACOC, KPUOCTAT YIIeKUCI0THBIN, BUcko3umeTpsl BIDK-2, BIDK-4, monocrar
J1a00paTOPHBIH,

Cneuuanu3upogannvie yCmano8Ku U CHeEeHObl:

- nabopatopHas yctaHoBka «[Iuponu3 yrieBonopo 0By, BKIIOYAIOIIAs: peakTop-
MUPOJIU3ep MPOTOUHBIH, ey TpyOUaras ¢ peryasitopom Temneparypsl TPM-1, Hacoc go3arop,
KOHJIEHCATOP 2-X XOJ0BOM, IPUEMHUKH, CUETYUK Ia3a;

- nabopaTopHasi ycTaHOBKa «Jleruaparaiusi CHUPTOBY», BKIIOYAOIIAs: PEAKTOP
KaTaJUTHYECKUN MTPOTOYHBIN, JO3UPYIOIIee YCTPOUCTBO, IIEUb TpyOUaTas ¢ peryisTopoM
teMmrieparypsl TPM-1, X010 JMJIBHUK IPOTOYHBIN BOJISHOM, YTIIEKUCIOTHBIN KOHAEHCATOP,
MIPUEMHHKH, CYETUHK Ta3a;

- nabopaTtopHas yctaHoBKa «KartanuTuueckuii KpeKUHT YTIIIeBOJOPOA0BY, BKIIOYAIOIIIAS:
peaKTop KaTadIUTHUYECKUN MPOTOYHBIN, JO3UPYIOIEe YCTPOUCTBO, Meub TpyOUaras ¢
peryasaropoM temmeparypsl TPM-1, X010 AMIIBHUK IPOTOYHBIN BOASHOM, YIIIEKACIOTHBIN
KOHJIEHCATOP, NPUEMHUKHU, CYETUHK Ta3a;




- nabopaTtopHas ycraHOBKa «Kukoa3zHble XMMUYECKUE CUHTE3bD», BKIIIOYAIOIIAs:
1a00paTOPHBINA PEAKTOP-CMECUTEIb, TIEPEMEILINBAIOIIEE YCTPOHCTBO C peryIupoBaHIEM
YaCTOTHI BPAIICHUSI MEIIAIKH, 103aTOP, TEPMOCTAT IUPKYISAHMOHHBIA, 00paTHBIN
XOJIOMIIBHUK, TPOOOOTOOPHUK.

Paoouue mecma:

- QHAJTUTHYECKOE OIpeJeNieHNe KOHLIEHTPAUH (YHKIIMOHAIBHBIX TPYII OPraHUYeCKHX
COCIMHEHUH TUTPOMETPUUECKUM METOIOM (TTUIETKH, OIOPETKH, JIabopaTOpHas MOCY/Aa);

- OlpeeNieHHEe BA3KOCTH HEPTEIPOIYKTOB U OPTaHMYECKUX BEIIECTB (BHCKO3HMMETPHI
BIDK-2, repmocrar);

- OIpeJeNieHue TeMIEepaTypbl TMOMYTHEHHS HE(PTENPOIYyKTOB METOAO0M «XOJOIHOTO
CTepXHsD (KPUOCTAT, CICIHATM3UPOBAHHOE JIA00OpATOPHOE 000PYIOBAHUE);

- Xpomarorpaduyeckoe OomnpeaeseHne KOHIEHTPAIMH CTUPOJa B PEAKIUOHHOW CMECH
(xpomarorpad JIXM-80 (merekrop I1M]J]), ALIIl, komoHKa HacaJo4HAas, TEHEPATOP BOIOPOJA
I'BY-6, ra3oBblii 6a/UI0H — rejuii, BCIOMOTraTelbHbIE MPUHAIEAKHOCTH);

- xpomartorpaduyeckoe OmpeNeiIeHNE aHWIMHA B PEaKIMOHHON cMmecHu (Xxpomartorpad
JIXM-80 (merextop [IN]), AL, kononka HacagouyHasi, reHepaTop Bogoponaa I'BU-6, ra3ossiii
0aJUIOH — rejuii, BCIOMOraTelbHble IPUHAJIEAKHOCTH);

- XpoMmaTtorpaudyeckoe OINpe/AeIeHHWEe KOHIEHTPAllMM OKHCH MPONWICHA |
MPONUJIEHTJIMKOJS B peakuMoHHOM cmecu (xpomarorpad JIXM-80 (nmerextop ITHI), ALII,
KOJIOHKa Hacajgo4dHasi, reHepatop Bojopona ['BU-6, ra3oBelii OamioH —  renui,
BCIIOMOTaTeIbHbIE TIPUHAIC)KHOCTH);

- oTpeJielieHNue aKTUBHOCTH MOHOB Bosiopoia (pH-metp HI 2215, HabGop s1exkTpoaoB);

- TIOTEHIIMOMETPUYECKOE THTPOBAHWE - OTPEJCICHUE IIEI0OYHOr0 YUCIAa B MOTOPHBIX
Mmacnax (pH-metp HI 2215, naGop anextpoaos);

- MIOTEHIIMOMETPUYECKOE TUTPOBAHUE - OTIPEICIICHNE IIET0YHOTO YKCIa B IPOCTHIX
nonudpupax okucu nponwuiena (pH-merp HI 2215, naGop anekrpoioB);

- ompenereHUue akTUBHOCTH M KoHIeHTparuu woHoB: H+, Li+, Na+, K+, NH4+, Ag+,
X+, NO3-, ClO4-, F-, CI-, Br-, I-, CN-, SCN-, Ca++, Bat++, Mg++, (Ca+tMg)++, Pb++, Cd++,
Cu++, Hg++, X++, CO3--, S-- (pH-metp HI 2215, HaGop 31eKTpoa0B)

- OIpeleleHHe BA3KOCTH OPraHWYeCKUX COEIUHEHUN W/uim cMmeced (TepmocrTar,
BHCKO3UMETPHI).

13. O6pa3oBaTe/ibHbIE TEXHOJIOT U
B mpomecce mpoBeieHUsT  aymIUTOPHBIX  3aHSATHH  MPHUMEHSIOTCS  CIEIYIOIIHE
00paszoBaTeNbHbIC TEXHOJIOTUN 00y4YeHHS (B MHTEPAKTUBHBIX (hopMax):

Paznen Bup 3anstus WNurtepaktuBHas hopma Yacker
Pa3paboTka HEPTIHBIX
" JleknimonHoOE
MECTOPOXKJICHHI Jlexkuus-Oecena 4
3aHATHE

MeTo1bl TOBBIIICHUS HG(I)TGOTI[a‘H/I

Pa3paboTtka HeTAHBIX 3amuTa OTYETOB MO

9 Jlaboparopnoe
MECTOPOXKJICHHI SALSTIE 71a60paTOPHBIM 4
MeTo 16l TOBBIIIEHHS] HEPTEOTAAUU paboTam, KpyTJIblii CTON
Pa3zpaboTka HEPTAHBIX
. IIpakTnueckoe
MECTOPOXKIACHUN Cnava KOJUIOKBUYMOB 4
3aHSITHE

MeTo1bl TOBBIIICHUS HG(I)TGOTI[a‘H/I
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