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PABOYASd NPOI'PAMMA

[To mucuuminge B1.B.07CoBpeMeHHBI€ TEXHOJOTHH H 000pYyI0BaHHE IO
nepepadoTKe TIKeJbIX HeDTAHBIX 0CTATKOB

Harmpagienue noaroroBku 18.04.01«XuMuyeckas TEXHOJOTUA

(undp) (HanMeHOBaHUE)
[Tpoduas «IIporiecchl ¥ TEXHOIOTUH IIyOOKOH epepaboTKy HeQ T
Ksamuduxanus seinyckauka  MAITICTP
®opma o0yueHuss OYHO-3a04Has
QdakynpreT TeXHOIOTMYECKHUM

KadenpaHedrexumuueckoro cuuresa
Kypc 2, cemectp 4

4 cemecmp
Ou4Ho-3204Hast Yacsl 3ay. eJUHULIBI
Jlexuuu 6 0,16
JlabopaTopHbIe 3aHATUS 12 0,34
KOHTpOJIb CaMOCTOSATENLHOM PabOThI 12 0,34
CamocrositenpHas paboTa 78 2,16
dopma arTecTalyy (4ackl Ha KOHTPOJIb) 3QUET C OUEHKOH -
Bceero 108 3

Hmwxaekamck, 2022 T.



Pabouas nporpamma cocrasnesa ¢ yuerom TpeboBanuii PenepansHOro rocy 1apcTBeH-
HOr0 00pa3oBaTeNIbHOIO CTAHIAPTa BBICIIErO o0pa3oBaHus

(Ne910 ot 07.08.2020) o manpasnernro__ 18. 03. 01 «XuMudeckas TEXHOJIOTHUS,
Ha OCHOBaHUH y4eOHOro miaana Habopa obygaommxcs 2022 T.

PaspaboTtauk mporpammer: - :
Houenr xadenpsr Hedrexumugeckoro cunresa ,%/254 __ P.H. bapuesa

Pabouast iporpamma pacemotpena u onobpena Ha 3acenaHum xapenpsr Hedrexmmuue-
- CKOI'0 CHHTE3a, IIPOTOKOII OT 6 anperst 2022 r. Ne §

3aB. xadepoi . %-// P.3. Ar3amos




1. Ilenu oceoenus oucuunIuHbl
Hensmu ocBoenus quctuiauHbl b1.B.07 «CoBpeMeHHbBIE TEXHOIOTUH U 000PYIOBaHHE 110
nepepaboTKe TSKEIbIX HEPTIHBIX OCTATKOBY SIBJISIFOTCS:

a) dopmupoBaHue 3HAaHUKW B O00JACTH PA3BUTHUSA TEXHOJIOTHUH HEPTEXUMHUYCCKUX
MPOU3BOJCTB W B 00OJAaCTH OCHOBHBIX HANpaBlIEHUH pa3BUTHS W COBEPIICHCTBOBAHUS
TEXHOJIOTHI MPOMBIIIJICHHBIX POU3BOICTB;

0) dbopmupoBaHue 0a3bl TEOPETUUYECKUX 3HAHMM M MPAKTUYCCKHX HABHIKOB B 00JacTH
TyOOKO# TIepepabOTKH TSKENIBIX HEPTIHBIX OCTATKOB;

B) (hopMupoBaHME IIEIIOCTHOTO MOAX0/1a K IpoIieccaMmpa3pabOTKH M COBEPIIICHCTBOBAHUS
TEXHOJIOTHH IMPOU3BOJICTBA MPOAYKTOB OPTaHUYECKOT0 U HEPTEXUMHUECKOTO CHHTE3a;

r) popMuUpOBaHUE CIIOCOOHOCTH BIQJCHUS MPUHIIUIIAMHU MOCTPOCHUS TEXHOJIOTUYESCKUX
CXEM XHUMHUYECKHUX IPOM3BOCTB; CIIOCOOAMH aHaIM3a KOHTPOJISI KauyeCcTBa TEXHOJIOTHYECKOTO
mpoliecca 1o nepepaboTke TSHKEIbIX HEPTIHBIX OCTATKOB;

2. Mecmo Oucuyunaumnvt (M0Oynsa) 6 CmMpYKmype OCHOBHOU 00pPA306amMeNbHOlL
npozpammul

Huctmmummaa b1.B.07 «CoBpeMeHHBIE TEXHOJIOTMH W 00OpYAOBaHHWE TO TepepaboTke
TSOKENBIX HE(PTSIHBIX OCTaTKOB» OTHOCUTCS K yacmu, gopmupyemou yuyacmHukamu
obpazoseamenvhbix _omnoutenui bioka 1 oOpa3oBaTenpHON MporpaMMmbl U (QOpPMHPYET Y
MarucTpoB 10 HampaBieHuro noarotoBku 18.04.01 «Xumudeckas TEXHOJOTHs» HaOOpP
CHEIUAJIbHbIX 3HAHMA W  KOMIETEHUMH, HEOOXOOUMBIX JJIsi BBIIOJHEHUS Hay4yHO-
MCCJIEIOBATENLCKOM U MMPOESKTHON JAESITETbHOCTH.

Jna  ycnemnoro ocBoenust aucuuiuiiHbl b1.B.07  «CoBpeMeHHblE TEXHOJOTHMH U
o0opy/soBaHue MO TepepaboTKe TKENbIX HEPTSIHBIX OCTATKOB» MAarucTp IO HampaBICHHUIO
noarotoBku 18.04.01 «Xumuueckass TEXHOJIOTUSINIOKEH OCBOUTh MaTepUai MPEAIIeCTBYOIINX
JUCITUTLINH:

a) 51.B.05 CoBpemMeHHbIE TEXHOJIOTUU U 000PYAOBaHKE NTEPePadOTKU HEPTU U MOMYTHOTO

rasa

6) 51.B.03 Teopust XUMUKO-TEXHOJIOTUYECKUX MPOLIECCOB IITy0OKOM nepepaboTku HedTH.

B) b1.5.05 OcHoBHBIE MpolIecCHl U COBPEMEHHOE anmnapaTypHoe 0popMIeHHE XUMHUECKUX
IIPOU3BO/ICTB.

Huctunnuuaa b1.B.07 «CoBpeMeHHBIE TEXHOJOTHMH U 00OpYyIOBaHHME MO TepepaboTke
TSKENBIX HEPTSHBIX OCTATKOB» SBIIETCS TNMPEAIIECTBYIOIIEH M HEoOXoauma Ui YCHEIIHOTO
YCBOEHHS MOCIIEAYIOINX TUCIUIUINH:

a) b1.B./1B.03.01 OcHoBbI ipoekTHpOBaHus HedTenepepadaThIBatOINX TPOU3BOJICTB;

6) 51.B./1B.03.02 OcHOBBI MPOEKTUPOBaHUS ra3onepepadaThIBAOIINX POU3BOCTB;

B) BrinonHeHnue BbIMyCKHON KBaTU(UKALNOHHON pabOTHI.

3HaHus, NOJyYeHHbIE IPHU n3ydeHuH aucuuiuiiiel b1.B.07 «CoBpemMeHHbIE TEXHOJIOTUH U
o0opy/ioBaHuE O MepepadOTKe TSHKEIbIX HE(PTIHBIX OCTAaTKOB» MOTYT OBITh HMCIIOJIb30BaHbI
IIPU MPOXO0>KJIEHUU ITPOU3BOJACTBEHHON MPAKTUKU U BBIIOJHEHUU MaruCTEPCKON JUCCEpTaln,
MOTYT OBITh UCIIOJIb30BAHBI B HAYYHO-UCCIIEIOBATENLCKON U MPENo/1aBaTeIbCKOM AeSITeTbHOCTH
10 HarpasJIeHUIO NOAroToBKH 18.04.01«Xumuueckast TEXHOIOTHUS.

3. Komnemenuyuu u uHOUKAmMOpsl O00CHMUNCEHUA KOMHREMEHUUU o00yuaruiecocs,
dopmupyemote ¢ pesynbmame 0c60eHUA OUCUUNTIUHDL

[TK-3Cnioco6eH BiaaeTh 3HaHUSIMU, TTO3BOJISIONIMMEI aHAJIM3UPOBATh TEHICHIIUH Pa3BUTHS
TEXHOJIOTUH He(PTEeXMMUYECKUX MPOM3BOJCTB, COBEPIICHCTBOBATH JEHCTBYIOIIUE, BHEIPATH
HOBBIE TEXHOJIOTMH HA OCHOBE PallMOHAJIbHBIX U aJIbTEPHATUBHBIX HCTOYHUKOB CHIPbSI.

[1IK - 3.1 3Haer TeopeTHUECKHUE OCHOBBHI NMPOMBILIUICHHBIX TEXHOJIOTHYECKUX IPOLIECCOB
COBPEMEHHBIX HE(PTEXMMHUYECKUX IPOMU3BOJCTB, OCHOBHBIC HAIpABIECHUS pa3BUTHI U
COBEPLIECHCTBOBAHHUS TEXHOJIOTHH IIPOMBIIIEHHBIX IIPOU3BO/ICTB; IIPUHIIUIIBI



MOCTPOCHUATEXHOJOTHYECKUX CXEM TPOM3BOJACTB; CIHOCOOBI PAIMOHATIHLHOTO HMCIOIH30BAHUS
CBIPBSl U YTHJIM3AIMH IPOU3BOICTBEHHBIX OTXOJIOB.

[IK - 3.2 Ywmeer pa3pabarbiBaTb W COBEPLICHCTBOBATb TEXHOJOTHIO IPOU3BOACTBA
MPOJYKTOB OPraHUYECKOro M He(PTEeXMMHYECKOro CHHTE3a; pa3pabaThiBaTh TEXHOJIOTMYECKHE
CXEMBl XMMHUYECKUX IPOU3BOJICTB; aHAIM3HPOBATH CIIOCOOBI PAMOHAIBHOTO HCIOIH30BAHUS
CBIpbSl U YTHJIM3AlMU TMPOU3BOJACTBEHHBIX OTXO/OB, MPOBOAHWTH aHAU3 KOHTPOJS KauyecTBa
TEXHOJIOTMYECKOI0 IIpolecca.

I[IK - 3.3 BrnageerT TEOpETHMYECKMMH OCHOBAMU IPOMBINUICHHBIX TEXHOJIOIMYECKUX
MPOIIECCOB OPraHUYEeCKOro U He(YTEXMMHYECKOTO CHHTE3a; HaBBIKAMH pa3paboTKu U
COBEpUICHCTBOBAHUSA  TEXHOJIOTMM  MPOM3BOJACTBA  MPOAYKTOB  OPraHHYECKOro u
HE(PTEXMMHUYECKOTO CHHTE3a; MPUHIUIAMH TIOCTPOSHHUS TEXHOJOTHYECKHX CXEM XHUMHYECKUX
MPOU3BOJICTB;  CHOCOOAMHM  PAallMOHANILHOTO  KCIOJB30BaHUS  CBIpbS W yTUJIM3ALUU
MPOU3BOJICTBEHHBIX OTXOJIOB; CIOCOOaMM aHalu3a KOHTPOJIS KauecTBa TEXHOJIOTHYECKOTO
Ipolecca; HaBbIKAMU YCTPAHEHUS] TEXHOJIOTUYECKOTo Opaka.

B pe3ynbmame oceoenusa oucyuniunvl 00yuaromuiica 00ax4ceH

1) 3uarh:

a)TEOPETUYECKHUE OCHOBBI MTPOMBIIUICHHBIX TEXHOJOTUUYECKHUX MPOIECCOB COBPEMEHHBIX
He(PTEXUMHUUYECKUX MPOU3BOJICTB;

0) OCHOBHBIC HANPABJICHHWS Pa3BUTHS H  COBEPIICHCTBOBAHHS  TEXHOJOTHH
MIPOMBIIIJICHHBIX POU3BOJICTB B 00JaCTH MEPepabOTKH TXKENIBIX HE(DTIAHBIX OCTATKOB;

B) NIPUHIIUIIBI TOCTPOCHUS TEXHOJOTUYECKUX CXEM IPOU3BO/ICTB;

I') CIOCOOBl PallMOHAIILHOTO MCIONb30BaHUS CHIPbSl U YTUJIM3AIMU MPOU3BOJICTBEHHBIX
OTXOJIOB,;

1) OCHOBHBIE METO/IbI TIOJTYyYEHHS MPOMBIIUIEHHBIX KaTaIl3aTOPOB.

2)¥Ymerh:

a) pa3pabaTbiBaTh W COBEPIIEHCTBOBATH TEXHOJIOTHIO MPOU3BOJCTBA MPOAYKTOB
OPTaHUYECKOTO U He(PTEXUMUUYECKOTO CHUHTE3a;

0) pa3pabaThiBaTh TEXHOJOTHUYECKHE CXEMbl XHMHUYECKUX IPOU3BOJCTB B 00IacTH
nepepadOTKU THKETBIX HE(TAHBIX OCTATKOB,;

B) aHaJM3UPOBATh CHOCOOBI PAIMOHATBHOTO WCIOIB30BAHUS ChIPpbS M YTUIU3ALUU
MIPOU3BOJICTBEHHBIX OTXO/IOB;

T') IPOBOJUTH aHATN3 KOHTPOJIS KaueCTBA TEXHOJIOTUYECKOTO MPoIiecca.

3) Baaaern:

a) TEOPETUYECKUMHU OCHOBAMHU MPOMBINIICHHBIX TEXHOJIOTUYECKUX IPOIIECCOB
OPTaHUYECKOTO0 U He(PTEXUMUUYECKOTO CHUHTE34;

0) HaBBIKAMH Pa3paOOTKH U COBEPIIEHCTBOBAHUS TEXHOJIOTUU MPOU3BOACTBA MPOAYKTOB
OpPTaHUYECKOTO U He(PTEXUMUUYECKOTO CHUHTE3a;

0) MPUHIUTIAMU TIOCTPOCHHSI TEXHOJIOTHUECKUX CXEMXUMUYECKUX U HEPTEXUMHUUIECKUX
MPOM3BOJCTB; B) CIOCOOAMU PAIMOHAIBHOTO HWCIOJB30BAHUS CBHIPhS W YTHJIM3AIUU
MIPOU3BOJICTBEHHBIX OTXOOB IOCIIE IEPepabOTKU TSAKENbIX HE(PTIAHBIX OCTATKOB,;

r) crmocobamMu aHaiM3a KOHTPOJS KadecTBa TEXHOJOTHYECKHX Tpollecca KOKCOBAHUS,
BUCOpEKUHTa, THAPONEPEPaOOTKH;

1) HABBIKAMHU YCTPAHEHHsSI TEXHOJIOTHYECKOTO Opaka.



4.Cmpykmypa u cooepicanue oucuunaunvt b1.B.07 «Cospemennvie mexmonozuu u

000pyoosanue no nepepadomke maxceaviX HepMmAHbLIX OCHAMKO8)

OO01mast TPyI0eMKOCTh JUCIUILIMHBI IS OYHO-3a0YHOM ()OPMBI OOYYECHHS COCTaBIICT 3
3aueTHBIX equnuil, 108 gacos.

Buasbl yuedHoii padothl (B 4acax) Ouenoynrie
Ne = AJ151 0YHO-3204HOM (OpMBbI 00yUeHU s cpeacrsa
o/ Paznen 9 JJIS1 IPOBEAeHUS
AUCIMILIMHBI 3 MPOMEXYTOYHOM
t © JlaGopatop aTTecTalNH 1o
Jlekuuu HbIE KCP CPC paszeaam
padoThI
1 | Teoperuueckue |4 1 - 2 20
OCHOBBI
nepepaboTKu Komnoksuym Nel,
TAXKCIIBbIX 9K3aMCH
HEPTIHBIX
OCTaTKOB
2 OcCHOBHBIE 4 5 12 10 58
TEXHOJIOTHH JlaboparopHras
nepepadoTKu pabora  Nel-3,
TSKEIbIX KOJUTOKBUYM N2,
HEPTIHBIX OK3aMEH
OCTaTKOB
Bcero 6 12 12 78

<D0pMa aTTeCTauun

OYHO-3a04HaAs popma: 3ayuem c oyenrou 4 cemecmp;




5. Cooepowcanue nekyuonunvix 3anuAmull 1O TeMaM C yKa3aHUEM (OPMHUPYEMBIX

KOMITETEHIIUI
Yac Nuaukarop
Ne Paszpgen bl Tema b
AOCTUKEHH
n/ | AUCHUILIHH 04- JEeKIIMOHHOI0 Kparkoe cogepxanue a
n bl 3a04 3aHATHSA
KOMIIETEeHI]
70
Teopernueck | 0,5 | Tema 1. Knaccudukanuss ocHoBHbIX THIOB | [1K-3.1,
1 |ue  ocHOBBI Knaccugukanus | HeQTAHBIX OCTaTKOB H, OCHOBHBIE | [7K-3.2,
nepepaboTku TSKEIBIX JNECTPYKTUBHBIE U HeAecTpykTuBHbIE | [TK-3.3
TSKEIBIX HEPTIHBIX CIoCO0ObI ux nepepadboTKH,
He(TAHBIX OCTaTKOB. JIOCTOMHCTBA W HEIOCTaTKH STHUX
OCTaTKOB OcHoBHbIE CIoco0oB.
MOHSTHSI U OII-
peneneHus
0,5 | Tema 2. | OcHOBHBIE cBoiictBa  Tskenblx | [71K-3.1,
CaoiicTBa He(pTAHBIX  ocTtaTkoB. [IpobGnema | //K-3.2,
TSKEITBIX yBeNM4eHus: TiyOuHbl nepepadorku | [1K-3.3
He(DTSIHBIX He(TH Ha HedTenmepepadaTHIBAOIINX
OCTaTKOB 3aBojJIaXx 32 CYET  PAa3BHUTHUSA
JECTPYKTUBHBIX MIPOLIECCOB
nepepaboTKA  TSKEIBIX HE(TIHBIX
OCTaTKOB.
OcHoBHbIE 2 | Tema 3. TeopeTrueckne 0CHOBbI IIK-3.1,
2 | TEXHOJOTHH Tepmuueckui TepMUYECKOro kpekunra. [Iponecc 1IK-3.2,
nepepadoTKu KPEKHHT. KOKCOBaHUS. 3aMeJICHHOE 11K-3.3
TSKEIBIX KoxkcoBanue KOKCOBaHUE TSKETBIX HEPTIHBIX
He(TIHBIX ocTaTKoB. TexHOJOTHs U
OCTaTKOB 000pyI0BaHUE.
1 | Tema4. Teoperndeckue u texnomorndeckue | [1K-3.1,
Bucbpexunr OCHOBBI ~ mporecca Bucopekunra | [1K-3.2,
TyJIpOHa. Texnonorus u | [IK-3.3
o0opynoBaHue
1 Tewma 5. Teopetnueckue u Texnonorunueckue | [7K-3.1,
Hexaranutudec | OCHOBBI IpoIlecca HeKaTaauTHaeckon | [7K-3.2,
Kas ruzponepepadotku. TexHonorus u I1IK-3.3
ruaporepepadboT | 060pyIoBaHUE.
Ka He(TAHBIX
OCTaTKOB
1 Tewma 6. Teopetnueckue u TexHomorudeckue | [7K-3.1,
KartamuTideckn | OCHOBBI Tporecca Karamutudeckoro | [7K-3.2,
i pudopMHUHT pudopmMHHTa 11K-3.3

6. Codeporcanue npakmuueckux 3auamuii (He npedyCMOmpeHo y4eOHbIM NIAHOM)

7. Cooepircanue 1a60pamopHvIX 3aHAMUI

Hear mnpoBeaeHusi Ja0OPATOPHBIX 3aHATHH — OCBOEHHE JICKIMOHHOTO MaTepHala,
Kacalolerocs: yueOHO!W TEMBI M0 MporpamMme, a TakKe BHIPAOOTKA Yy CTYACHTOB OMPEeIEHHBIX




YMGHHﬁ, CBA3aHHBIX C IIOHMMAaHHMECM U aHAJIM30M TCXHOJIOI'MHU Hepepa60TKH TAXKCIIbIX HC(I)TSIHBIX

OCTaTKOB.
HNnaukaro
Hacet Ha3Banue PEI
Ne Paznen 04- . JOCTHKEH
w/n e — 3204 JadopaTopHoii Kparkoe cogepxanue st
padoThI
KOMIIETEH
UM
1 OcHOBHEBIE 4 Tepmudeckmit Uzyuenne Teopum  maboparopuoii | [7K-3.1,
TEXHOJIOTHH KpPEKHHT B | paboThl, TexHuku Oe3omacHoctu npu | [1K-3.2,
nepepaboTKu HENPEPHIBHOM npoBeAeHNH  paboThl, moaroroBka | [7K-3.3
TSDKETIBIX pexume CBIPbS, cOopka YCTaHOBKH,
HEPTIHBIX MpoBeeHHE Mpolecca IpH Pa3IHIHbIX
OCTaTKOB YCIOBUSX,  aHAIW3  PEaKIMOHHOM
cMecH, opOpMIIEHHE OTYeTa
2 OcHoBHBIE ¢ Ilepmomnueckoe | U3yuenne Tteopum  mabopatopHoit | 17K-3.1,
TEXHOJIOTHH 4 KOKCOBaHHE paboThl, TexHUKH OezomacHocTu mpu | [1K-3.2,
nepepadboTKH TSKEIIOT0 npoBeneHnH  paboTel, moarotoBka | [7K-3.3
TSDKETIBIX HEPTIHOTO CBIPbS, cbopka YCTaHOBKH,
HEPTIHBIX CBIPBS B KyOUKE | MPOBEACHUE Mpoliecca MpH pa3InIHbIX
OCTaTKOB YCIIOBUSIX,  aHAINW3  PEaKIMOHHOM
cMecH, opOopMIIEHHE OTYeTa
3 OcHoBHBIE ¢ Karamurnueckn | Usyuenne Tteopum  mabopatopHo#t | 17K-3.1,
TEXHOJIOTHH 4 i KpPEKHUHT | paboThl, TeXHUKH OezomacHocTu mipu | [1K-3.2,
nepepadboTKH TSKEIBIX npoBeneHMH  paboTel, moarotoBka | [7K-3.3
TSDKETIBIX MIPOAYKTOB CBIPbS, cOopka YCTaHOBKH,
HEPTIHBIX KpEKUHTa IpOBeIEHHE MpoLecca IpU Pa3IHIHbIX
OCTaTKOB HEKOHJUIIMOHH | YCIIOBHSAX,  aHajlW3  pPEaKIHOHHOH
BIX cMmecH, opopMIICHHE OTYeTa
BBICOKOMOJIEKYJT
SIPHBIX
COEIMHEHU.

JIaGopaTopHble 3aHATHS MPOBOJATCS B MOMELIEHUH y4eOHOW J1abopaTtopuu Kadeapsl ¢
UCIIOJIb30BAaHUEM CIIELUAIBHOIO 000pYyJNOBaHUsA: J1a00paTOPHOM MOCYABI, pa3IU4YHBIX H3MEpH-
TEJIbHBIX MPUOOPOB, METOJMUECKUX MOCOOUH M CIIPaBOYHBIX TaOJIUIL.

8. Camocmoamenvnaa paboma mazucmpa

Hna macucmpanma ouno-3aounoii popmul 0dyuenus

No HNuaukaTopbl
“; Pa3gen qucumMniiuHbL Yacsl ®opma CPC JOCTHKEHU S
I Tembl, BbiHOCUMbIE HA CPC P KOMIIeTEeHIIU
|
1 | TeopeTnyeckue 0CHOBBI ePepPadOTKH 20 - H3yYCHUE JICKIIHOHHOTO
TSKeJIBIX He(PTAHBIX OCTATKOB MatTcpuaia,
Tema 1. Kiaccubukamus TsKeNbIX HEPTIHBIX - BBITIOJIHEHNE TIK-3.1,
ocrtatkoB. OCHOBHBIE IIOHATHS W ONPEEICHHUS 8 AOMAIIHETO 38 I, TIK-3.2
o 12 - IOATOTOBKA K '
Tema 2. CpoiicTBa TSDKENIBIX HEPTIHBIX TIK-3.3
KOJUIOKBUYMY Nel;
OCTaTKOB - IOATOTOBKA K 5K3aMEHY
2 | OcHOBHBIE TeXHOJIOTUHU nepepadoTKu 58 - M3yYCHHC JICKLIHOHHOIO
THAKeJIbIX He(PTAHBIX 0CTATKOB Matepuala,
Tema 3. Tepmuueckuii kpexunr. KokcoBanue. 18 - BBITIOJIHEHNE TIK-3.1,
Tema 4. BucOpekunr 14 AOMAIITHOTO Sa/laHHA, TIK-3.2,
- MJICHUC OTYETOB
Tema 5. Hekaranutuueckas rugponepepadoTka odopmierie oTeTo TIK-3.3
14 - IIOrOTOBKA K
He(PTSIHBIX OCTATKOB .
. 12 KOJUTOKBUYMY Ne2;
Tema 6. Katanmutnaeckuid pudopMUHT




- IOATOTOBKA K 9K3aMCHY.

Bcero 78

JIist  penieHuss CaMOCTOSTENbHONW paboThl CTYyJeHTOB Ha Kadeape 000pyIOBaH
CICLUANIbHBIA KaOMHET, COJACpPIKAIIMHA METOIUYECKHE W y4eOHbIE MOCOOMsS MO XHUMHUYECKUM
JMCIMIUTMHAM, CIIPABOYHBIC TAOJUIBI M CTEH[bI, KOMIIBIOTEDP C HPOrPAMMHBIM OOECIICUCHUEM
Windows XP, antuBupycom Dr.Web u noakimrouenuem k cetu «IHTepHETY.

8.1 Konmponwv camocmoamenvhnoii pabomut

Jlna mazucmpa o4no-3a04H0 hopmol 00yueHun

Ne Nuauxkaropsl
Paznen nucuniInHbl Yacsl
n/ ®opma KCP AOCTHKEHUSA
Tembl, BbiIHOCUMbIe HA KCP

1 KOMIIEeTeHIIUH

1 | Teopernuyeckue 0CHOBBI epepadoOTKH 2 - IIPOBEpPKaA
TSAKeJbIX He)TAHBIX 0CTATKOB JIOMAILIHETO 33]IaHus; TIK-3.1
Tema 1. Kiaccudpuramuss — TSDKEIBIX - IpuemM 1IK 3' 2’
He(TsHBIX ocTaTKOB. OCHOBHBIC TOHATHUS KoJtokBuyma Nel. 1K 3' 3’

u onpenenenus Tema 2. ColicTBa
TSDKEIIBIX He(PTSIHBIX OCTaTKOB

2 | OcHOBHBIE TEXHOJIOTHH TepepadoTKu 10 - IpueM
THKeJIbIX He(PTAHBIX 0CTATKOB Ja00paTOPHBIX
Tema 3. TepMuueckuii KPEKUHT. pabor;
KokcoBanue. - IPOBEPKA OTYETOB; IIK-3.1,
Tema 4. BucOpekunr - IpoBEpKa I1K-3.2,
Tema 5. Hexkaranutudeckas JOMAIIHEro 3aJaHus; T1K-3.3
rujponepepadoTka He(TAHBIX OCTATKOB - IpUEM
Tema 6. KaTanutuueckuit pudpopMHuHT KOJUTOKBHUyMa Ne2.
Bcero 12

9. choﬂwoeanuepeﬁmunzogoﬁ CUCmembsbl OUEeHKuU 3HaHUIL

[Ipu orieHke pe3yapTaToB ACATENBHOCTU CTYJAEHTOB B paAMKaX AUCHUILTMHBI « COBpEMEHHbIE
TEXHOJIOTHM U 000pylOoBaHUE MO TepepaboTKe TSIKENIbIX HEPTSHBIX OCTATKOBY» HCIOIB3yeTCS
pelTuHTOBas cUcTeMa. PelTuHTOBas oOIleHKa (GOPMHPYETCS Ha OCHOBAHMHM TEKYIIETO H
MPOMEXKYTOUYHOTO KOHTpOJIA. MakcumManbHOE M MHHHMAaJbHOE KOJUYECTBO OauioB IO
Pa3IMYHBIM BUJIaM y4eOHOM paboThl onrcano B «llomokeHnn 0 GaTbHO-PEUTHHTOBON CUCTEME
OLICHKH 3HaHMI CTYIEHTOB U oOecrieyeHus kauectBa yueoHoro mpoueccay ®I'bOY BO KHUTY.

[lpy w3ydyeHUHM AUCIMIUIMHBI B 4 ceMmecTpe Ui MAarucTpOB OYHO — 3a04HOU (OPMBI
00y4eHus MpeaycMaTpUBACTCS BHIMOIHEHHE TPEeX T1a0b0opaToOpHBIX PadoT U JBa KOJIUIOKBUYMA. 3a ATU
MSTh KOHTPOJIBHBIX TOUEK CTYACHT MOKET MOMYyYUTh MaKCUMallbHOE KonruecTBO OaioB — 100 (cm.
tabmuity). MunnmanbsHbIi 6amt — 60.




bannwt peimunca no eudoam pabom
ouno-3aounoi (4 cemecmp) popmul 00yuenus

Ouyenounvie cpedcmea Kon-¢60 Min, 6annoe Max, 6annoe
Jlabopamopuasa paboma 3 12 20
Konnokeuym 2 24 40
3auem c ouenkoii 1 24 40
Hmoco: 60 100

HuddepennipoBanHas oleHKa Ha 3ayeTe OIpPEIeNsieTcsi B COOTBETCTBUH C YEThIpEX-
OaIbHOM CUCTEMON OLIEHOK: «OTJIMYHO», <«XOPOILIOY», «YyIOBJIETBOPUTEIBHO», «HEYIOBJIETBO-
PUTEIILHOY.

PeliTHHT MO0 TUCIUILINHE

Hmozosasn cymma 6aﬂﬂ0f C yuemom ycneuwnoi Ouenka
RPOMENCYMOUHOU ammecmayuu
87 -100 5 (omauuno)
74 — 86 4 (xopowio)
60— 73 3 (yOoosnemeopumenbHo)
0-59 2 (neyOdoeremsopumenvho)

10. Ouenounvie cpeocmea Ona  meKyuieeo  KOHmMPOAA  ycneeaemocmu,
RPOMENHCYMOUHOU ammecmayuu Ho UMo2am 0C60CHUSA OUCYUNTIUHbL

OneHouHble CpeACTBa JUId IPOBEAEHUS TEKYIIEro KOHTPOJS  YCIEBaeMOCTH,
POMEXYTOUHOM arrecTalui OOy4yaroUMXcs W HWTOrOBOM (rOCylIapCTBEHHOW HTOTOBON)
aTTecTallud pa3pabaThIBAlOTCS COTJACHO TMoJIokeHHI0 O DOHJIaX OLEHOYHBIX CPEICTB,
paccMmaTpuBalOTCA Kak COCTaBHas 4acTh paboueil mporpamMmbl U OGOPMIISIOTCS OTIEIbHBIM
JIOKYMEHTOM.




11.Ungpopmayuonno-memoouueckoe obecneuenue OuCUunIUNbL

11.1 Ocnoénan numepamypa

[Ipu wusydyenun pgucuuiuiiHbel b1.B.07«CoBpeMeHHBIE TEXHOJOTHH K OOOpYAOBaHHE IO
nepepadoTKe TSKENbIX HE(TAHBIX OCTaTKOB» B KaUECTBE OCHOBHBIX MCTOUHUKOB MH(pOpMaLUU

PEKOMEHIYETCSI UCII0JIb30BATh CIIEIYIOILYIO JIUTEPATYypy:

OcHoBHbIE HCTOYHMKH HH(pOpMaun

KoJi-Bo 3Kk3.

1. [Tonoma, JI. M. TexHosorus OpraHnuecKuX BEIIECTB.
4.2 : yuebHoe mocodue / JI. M. ITonmoBa. — CaHKT-
[TerepOypr : Cankr-IlerepOyprckuii rocyaapCTBEHHBIH
YHHUBEPCUTET MPOMBIIUICHHBIX TEXHOJIOTUN U IU3aiiHa,
2019. — 65 ¢. — TeKcT : A7IeKTpOHHBIH // DIEeKTPOHHO-
ouommoteunas cuctema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/102573.html — Pexxum
JOCTyma: JIJIsl aBTOpU3Up. moinb3oBareneit. - DOL:
https://doi.org/10.23682/102573

9BC «IPRbook»
https://www.iprbookshop.ru/102573.htm
|
Hoctyn ¢ mo6oit Toukum MuTepHET
nocie peructpauuu IP-anpeca HXTU

2. Ilorexun, B. M. OCHOBBI TEOpUH XUMHYECKUX
IPOIIECCOB TEXHOJIOTUM OPraHMYECKUX BEIIECTB H
HedTenepepaboTku : yueOHHMK ans By3oB / B. M.
[Torexun, B. B. Ilorexun. — Canxrt-IlerepOypr
XUMU3JAT, 2020. — 943 c. — ISBN 978-5-93808-
287-8. — Tekcr AJICKTPOHHBIA // DIIEKTPOHHO-
oubnuoreynas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/67346.html Pexum
JOCTYyMA: JIJIsl aBTOPU3UP. MOJIb30BaTENeH

3BbC «IPRbook»
https://www.iprbookshop.ru/67346.html
Hoctyn ¢ mroboii Touku WHTepHer

:|mocne peructpanuu IP-anpeca HXTU

3. XuMmueckas TEeXHOJOTHUS OpraHHU4YC€CKUX BCUIICCTB

yaeOHOe Tmocobue [16+] / T.H. Cobaukuna,
E. C. Ilerposa, 1O. b. bapanoga [u ap. | ;
MunucrepctBo obOpazoBanusi W Hayku Poccun,
Kazanckwmii HaIlMOHATLHBII HCCIIEJ0BATEIIbCKUM

TEXHOJIOTUYECKUI YHUBCPCUTECT. — Kazanp : Kazanckuit

Hay4YHO-UCCJIEA0BATEIbCKUN TEXHOJOTUYECKHI
yauBepeuteT (KHUTY), 2018. — 80 c. : un. — Pexum
JIOCTyna: o MTOJIITHCKE. - URL:

https://biblioclub.ru/index.php?page=book&id=500955
— bubmmorp.: c. 78. — ISBN 978-5-7882-2366-7. —
TeKCT : 3JEKTPOHHBIN.

119BC

«YHHUBepcuTeTcKass OmbImoTeka
OHJIANH»

:{https://biblioclub.ru/index.php?page=bo

0k&id=500955
Hoctyn ¢ mro6oii Touku WHTepHer
nocne peructpanuu IP-anpeca HXTU

4. XuMHsl OpraHnvYecKUX BELIECTB : yueOHOe 1mocodue :
[16+] / P.P.Paxmarymius, . B. lluBynuna,
Y. b. Measeaesa, H. 3. Munranees ; Kazanckuit

HaIlMOHAJILHEIN MCCIIENOBATEIbCKUN TEXHOJIOTMUECKUN
YHUBEPCUTET. Kazann Kazanckuit  Hay4HO-
WCCIIETIOBATENIbCKUM  TEXHOJOTHYECKUM  YHUBEPCUTET
(KHUTY), 2018. — 100 c. : un. — Pexxum gocTyma: mo
IIOIHCKE. URL:
https://biblioclub.ru/index.php?page=book&id=500957
— bubmmorp.: c. 96. — ISBN 978-5-7882-2375-9. —
TEeKCT : DIEKTPOHHBIN.

OBbC «YHuBepcuterckas Oubnmoreka
OHJIANHY
https://biblioclub.ru/index.php?page=bo

0k&id=500957
Hoctyn c¢ mo6oit Touku WHTepHer
nocie peructpanuu IP-anpeca HXTU



https://www.iprbookshop.ru/102573.html
https://www.iprbookshop.ru/102573.html
https://www.iprbookshop.ru/67346.html
https://biblioclub.ru/index.php?page=book&id=500955
https://biblioclub.ru/index.php?page=book&id=500955
https://biblioclub.ru/index.php?page=book&id=500955
https://biblioclub.ru/index.php?page=book&id=500957
https://biblioclub.ru/index.php?page=book&id=500957
https://biblioclub.ru/index.php?page=book&id=500957

11.2 JonoiHNTEILHAS JHTEPATYPa

JIOIIO.HHI/[TCJILHI)IC HCTOYHHKH I/lHq)OpMalll/ll/l

KoJ-Bo 3K3.

1. XuMust ¥ TEXHOJOTHUS MOHOMEPOB :@ MpakTHKyM : [16+] /
P. A. AxmenpsaoBa, A. 1. Paxmaryimuna, 1. B. beckpoBHbIH [H
Ip.] ; Kazanmckuii  HaUMOHANBHBIA  HCCIIEIOBATENbCKUM
TexHoJoruueckuit ynusepcuteT. — Kazanp : Kazanckuil Hay4HO-
UCCIIeIOBaTeNbCKUE TexHomornueckuil ynusepcuter (KHUTY),
2017. — 80 c. : mn. — Pexxum poctyna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=500958

OBbC «YHuBepcurerckas
OubIMOTEKA OHJIAWH Y
https://biblioclub.ru/index.php
7page=book&id=500958
Joctym ¢ mo6o#  TOUKH
HHTepHET M0CjIe PerucTpanuy
[P-anpeca HXTU ‘

bubmmorp.: c. 77. — ISBN 978-5-7882-2258-5. — Tekct i
5IIEKTPOHHBIH. |
2.  AJKWIMpPOBaHHUE  apoOMaTHYeCKuX  yriieBonoponoB  /|OBC «YHuBepcuTeTcKas

®. P. I'apuena, P. P. Mycun, C. O. Kapnaues [u np.]. — Kazans

:|OnOIoTEeKa OHIIAiH

Kazanckuit Hay4HO-UCCJIeI0BATEIbCKHIMI TEXHOJIOrHYecKuii | https://biblioclub.ru/index.php
yausepcuter (KHUTY), 2016. — 104 c. : cxem., Tabn., mi1. —|?page=book&id=500444
Pexum JIOCTyIIa: 110 IIOJIITHACKE. — URL:|loctyn ¢ 000  TOUYKH

https://biblioclub.ru/index.php?page=book&id=500444—
Bubmuorp. B KkH. ISBN 978-5-7882-2091-8.
BIIEKTPOHHBIN.

HuTepHeT mocie perucTpanyu
:|IP-ampeca HXTU

Texcr

11.3 DnekmponHble UCHOYHUKU UHpOpMayuu

Ilpu wusyuenwn gucrmraabl 57.B.07 «CoBpeMeHHBIE TEXHOJOTMH U 00OpYyJIOBaHUE II0
nepepaboTKe TSDKENBIX HEQTSHBIX OCTATKOBY» PEKOMEHJYETCS HCIOJB30BAHUE 3JIEKTPOHHBIX
HCTOYHHUKOB UH(OpMAIIUH:

1. DBC VuuBepcurerckas 6ubnroreka oraitn — PesxiM jroctyna: http:/biblioclub.ru

2. DBC «IPRbook» — Pexum moctyna: http://www.iprbookshop.ru

11.4 Coepemennsle npogheccuonanvHvle 0a3vl OAHHBIX U UHPOPMAUUOHHbBIE CRPABOUHDbIE
cucmembl

1. Basa gaunbix PubChem [Dnekrponnsiit pecypc]. — Pesxum pocryna: https://pubchem.ncbi.nlm.nih.gov,
CBOOOIHBIH.

2. baza mannbpix NIST Chemistry WebBook [DmextponHsli pecypc]. — Pexum mocryma:
http:/www.webbook.nist.gov/chemistry/, cBoGOIHBIH.

CorJyiacoBaHo:

3aB. OT/IETIOM
110 OHOJIMOTEUHOMY OOCITYKUBaHHUIO

Tapacosa B.S1.

/7%



12. Mamepuanvno-mexnuueckoe obecneuenue OUCYUNIUHbL (MOOY/15)

Peanmmzarms yaeOHON TUCHUITTMHBI TPEOYeT HATUYUSL:
- yueOHOro kaounera 402 « MHTepaKTUBHBIH JTEeKIMOHHBIH 32D

Cucremnsiii 6510k - Core 2 Duo E7400-Midi ATX 350 (1 mr.);

Mounurop — Acer V193WAb WIDE 19" (1 wr.);

ITpoextop — Epson EMP-X5 (1 mr.);

MoOuBHBINA PYITOHHBIN SKpaH Ha mTartuse (1 mrT.);

Beixon B Matepuer — momem De-Link DWA 110 (1 wr.);

Ha6op narnsiinelil mocoOuit mo 000pyn0BaHUIO 3aBOJJOB XUMUYECKOW MTPOMBIIIJICHHOCTH;
Crounbl-iapthl — 30 miT.

[IporpammHoe obecrieueHue:

WindowsXP, MicrosoftOffice2007,

AntuBupyc Kacrniepckoro
- yueOHoi1 1adopaTopuu 112 «J/labopaTopusi XuMHYeCKMX CHHTE30B)», B TOM YHCJIe

Jlabopamopuas mebenn:

BBITsDKHON mKad (3 mT.), cron mis BecoB CB-01, cremnax uist XUMHUECKOW MOCyAbl (2 1mT.),
CTEUIAX JUIA XUMHUYECKHUX PEaKTHUBOB (2 IIT.), CTOJIBI jabopaTopHbie (8 IIT.), OCTPOBHBIC
nabopaTopHbIe CTOMIBI (8 LIT.), 1Ta00paTOPHbIE CTOIBI-TYMOBI (2 WIT.), JJabopaTOpHas CTOJI-MONKa
(1 wt.), mkad mis nokymenrtanuu (1 wr.), mkad metammuaeckuii (1 mr.).

Obwenabopamoproe obopyoosarnue:

muctusitop J-4, pH-metp HI 2215, Bechr nmaboparopusie AJ-320 CE, konbonarpeBatens UT-
4120, neyb MydenbHas, tepmoctat HT 30-M1 JULABO Gmbx,
xonomuasHEK Candy TSA 5143W, naboparopusiii xpomarorpad JIXM-80 (4 mt.), ALIT — 6
KaHaJIbHOE, TepMoIIKaQ, MepeMenInBaolee YCTPOICTBO C peryupoBaHUEM YacTOThI BpaIIEHUS
[TYB2, wmarautHas wmemanka MM-5, wusMeputenb-peryasarop Ttemneparypsl TPM-1 ¢
npeoOpaszoBaresieM TepMmodniekTpudeckuM XA TIIK 184-00, reneparop Bomopomna I'BU-6,
MHUKpPOHACOC, KPHOCTaT YIJEKUCIOTHBIM, Bucko3umeTpbl BIDK-2, BIDK-4, wmonHocTtar
1a00paTOPHBIi,

CneyuanusuposanHuvle yCmManosKy U CmeHobi.

- nabopatopHast ycTaHoBKa «lIMponu3 yrieBoopoAOB», BKIIOYAIOIIAs: PEaKTOP-NUPOIU3Ep
IPOTOYHBIM, meuyb TpyOuaras c peryiasTopom Temnepatypel TPM-1, Hacoc pozarop,
KOHJEHCATOp 2-X XOA0BOH, IPUEMHHKH, CUETUHK ra3a;

- TaboparopHas ycTaHOBKa «Jlernaparaius CIMpTOBY», BKIIOYAIOIIAs: PEaKTOp KaTaIUTHUYECKUI
IPOTOYHBIH, JO3UpYyIOlee YCTPOUCTBO, Neub TpyOuaTas ¢ peryiastopoM Temmneparypsl TPM-1,
XOJIOIMIBHUK MPOTOYHBINA BOASIHOM, YITIEKUCIOTHBIN KOHJIEHCATOP, IPUEMHHUKH, CUETYHK Ia3a;

- naboparopHas yctaHoBka «KaramuTHueckuil KpEeKHHI YrieBOJOPOAOBY», BKIHOYAIOIIAs:
peaKTop KaTalUTHYECKUW TMPOTOYHBIM, O3UpYyIOIIee YCTPOWCTBO, TMe4Yb TpyoOuaTas C
peryinaropoM Ttemmeparypsl TPM-1, XOmOAWIBHUK MPOTOYHBIM BOJSHOM, YTIEKUCIOTHBIN
KOHJIEHCATOp, IPUEMHUKH, CUETUHK Ia3a;

- naboparopHas ycraHoBka «JKuakodasHble XUMHYECKHE CHUHTE3bI», BKIIOYAIOIIAS:
71ab0paTOPHBI  peakToOp-CMECUTENb, TEpPEeMEeIINBAIONIee YCTPOICTBO € peryJupoBaHUEM
YaCTOTHI BpaIIEHUs MEIIAJIKH, J03aTOP, TEPMOCTAT MUPKYISIIUOHHBIN, 0OpaTHBIM XOJIOIUIBHUK,
1po600TOOPHHUK (5 mIT.).

Pabouue mecma:

- aHATUTUYECKOE OMPEe/IeICHHE KOHIIEHTPAIIUU (YHKIIMOHATBHBIX TPYII OPraHuYeCKUX
COCTMHEHUH TUTPOMETPHUUECKUM METOIOM (TTUTIETKH, OI0OpETKH, TabopaTopHas 1Mocy/ia);

- ONpe/CTICHHEe BSI3KOCTH HEPTEPOAYKTOB M OpraHMYECKUX BemiecTB (Bucko3umeTpsl BITK-2,
TEPMOCTAT);



- OMpeeNIeHre TeMIepaTyphl MOMYTHEHUSI HEPTENPOAYKTOB METOOM «XOJOTHOTO CTEPIKHSD)
(kpuocTar, crienuagIu3upoBaHHOE JTabopaTOpHOE 00OPYAOBAHMUE);

- XpoMmaTorpaduueckoe onpeeeHle KOHIEHTPAlUU CTUPOJIa B PEaKIIHOHHOM CMecH
(xpomarorpad JIXM-80 (nerextop 11 /1), ALIIl, konoHka HacagoyHasi, FeHEPATOP BOAOPOIA
I'BY-6, ra3oBbiii OasIOH — e, BCIOMOTaTeIbHbIC TPUHAIIC)KHOCTH );

- XpoMartorpaguyeckoe onpeeICHIe aHIMHA B peaKIIMOHHON cMecH (XpomaTorpad JIXM-80
(zerexrop ITN/T), ALIIL, komoHka HacagouHas, reHeparop Bogoposa I'BU-6, ra3oBblii 0amioH —
reJIni, BCHOMOraTeIbHbIe MPUHAITICKHOCTH);

- XpoMmaTorpaduueckoe ornpee’aeHre KOHIEHTPALUK OKUCH MPOMUIIEHA U MPOIUJICHIJINKOIIS B
peaknronHou cmecu (xpomatorpad JIXM-80 (merextop I[N []), AL, kosioHKa HacagodHas,
redepatop Bojgopoaa ['BU-6, ra3oBsiii OAJIJIOH — I'elinid, BCIOMOTATeIbHBIC TPUHAIC)KHOCTH);

- OTIpeieIeHne aKTUBHOCTH MOHOB Bogopoaa (pH-metp HI 2215, naGop snexTpoaoB);

- MOTCHIIMOMETPUYECKOE TUTPOBAHHUE - OMPEICIICHHE IETIOYHOTO YUCIIa B MOTOPHBIX Maciax
(pH-metp HI 2215, HaGop 251eKTpo10B);

- MOTEHIIMOMETPUUECKOE TUTPOBAHHE - OIPEEICHHE IEJIOYHOTO YHCIa B MIPOCTHIX MOMUIPUPAX
okucu nporwieHa (pH-metp HI 2215, HaGop 371eKTpo10B);

- OTpe/esieHne aKTUBHOCTH U KOHIIeHTpauuu nonoB: H+, Li+, Na+, K+, NH4+, Ag+, X+, NO3-,
ClO4-, F-, Cl-, Br-, I-, CN-, SCN-, Ca++, Ba++, Mg++, (Ca+Mg)++, Pb++, Cd++, Cu++, Hg++,
X++, CO3--, S-- (pH-metp HI 2215, Habop 251eKTpOo10B)

- ompeAeNeHUE BSI3KOCTH OpPraHMYECKHX COCAMHEHUH W/WIM cMmeced  (TepMmocTar,
BHUCKO3UMETPHI).

13. O6pazosamenvrvie mexnonozuu

Tema Bun 3ansatus HNurepaktuBHas popma | Yacel
Tepmuueckuit KPEKUHT B | JlaGopatopHoe Paz00p KOHKpETHBIX 1
HEINIPEPBIBHOM pEXKUME 3aHATHE CUTyanumn
Ilepnoguueckoe KokcoBaHue | JlaGopaTtopHoe Pa360p KOHKpETHBIX 1
TSKEJIOr0 HE(TSHOTO ChIPhsl B KyOHKe 3aHATHE CUTyanuin
Karanutuueckuit kpekuHr Tspkenbix | JlabGopaTopHoe Paz00p KOHKpETHBIX 2
MIPOJTYKTOB KpEKHHIra 3aHATHE CUTyaluin
HEKOHIULIMOHHBIX
BBICOKOMOJIEKYJISIPHBIX COEMHEHUM.
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