MMHMCTEPCTBO HayKWN 1 BbiCLLero obpasoBaHuns Poccuiickoit deaepaunm
HWKHEKAMCKUIA XUMNKO-TEXHONOFNYECKNIA MHCTUTYT (thunman)
(heilepasibHOr0 rocyAapCTBEHHOI0 6HOAKETHOrO 06Pa30BaTENbHOIO YUPEXAeHUS
BbICLLEr0 06pa30BaHus
«KaszaHCKNIA HaUMOHaNbHBbIA UCCneaoBaTeNbCKNiA TEXHONOMMYECK NI YHUBEPCUTET»
(HXTU ©I'bOY BO «KHUTY»)

YTBEPXOAKO

rMmccTuTenbgmpekTopa no YP
N3..1 Hukundoposa

2021 .
PABOUAA NMPOIMrPAMMA
Mo amcumnnuHe 51.B.06 TexHONorns oCHOBHOro OpPraHNYecKoro u HecbTexu-
MWUYECKOro CuHTe3a

HanpasneHve NoAroToBKu 18.03.01 «Xumnyeckaa TeXHONOrna»

Mpomnb NOAroTOBKM «XMMUYecKasa TEXHONOrUA opraHNYecKnx BeLLLecTB»

KBanndukaumsa BbINyCKHUKA BAKA/IABP

dopma 06yyeHus OUHAA

dakynbTeT TexHON0orM4ecKunin

Kadenpa-paspabotumk

paboyeil Nporpammbl «HejTexMMnyeckoro cuHTe3a»

Kypc 3,4

CemecTtp 6,7

6 cemecTp 7 cemecTp
3ayeTHble 3ayeTHble
Hace! eAMHNLbI Hace! eANHULbI

Nexkunn 18 0,5 18 0,5
JlabopaTopHble 3aHATUA 36 | 36 1
NpaKTnyecKume 3aHATUS - - 9 0,25
CamocTonaTenbHas paborta 18 0,5 36 |
KOHTpO/b camocTosTe/IlbHOM 36 1 18 0,5
paboTbl
KypcoBas paboTa - - 36 l
Bcero 108 3 180 5
®opwma atrectaun (4ach! Ha 3a4eT ¢ OLEeHKOW JK3aMeH (27)
KOHTPO/Ib)

HwmxHekamck 2021



Paboyas nporpamma cocTas/ieHa ¢ y4eTom TpeboBaHnin defepasibHOro rocy-
[lapCTBEHHOro 06pa3oBaTeNlbHOro CcTaHAapTa Bbicllero ob6pasoBaHus Ne922 ot
07.08.2020
Nno Hanpas/eHUIO: 18.03.01 «XumMunyeckasa TeXHONOTrnsa»
no nporpamme:  «XUMUYecKast TEXHOMNOMNA OpraHNYecKnX BeLLECTB»

Ha OCHOBaHWUK y4ebHOro nnaHa obyyatowmxcs 2020 r.

Pa3paboTunk nNporpamMmmbi:
CT. NpenojaBaTesib [".P. XycHyTAnHOBa

Pabouas nporpamma paccMoTpeHa 1 ogobpeHa Ha 3acegaHunn Kadeapbl HXC,
NPOTOKO/ OT 2047 1. No<7h

3aB. Kahegpont HXC T.B. MunHuranves



1. Ilenu oceéoenus oucuyuniunol
Hemsmu ocBoenns aucuuruinabl 51.B.06 TexHOoI0rHs OCHOBHOT'O OPraHUYECKOro M Hed-
TEXUMHYECKOT'O CUHTE3a SABIISIOTCS:

a) GopMHUpOBaHHE HEOOXOIUMBIX 3HAHUN O TEXHOJOTUUYECKHX MPOIIECCax OPraHuueCKOro
CHHTE3a, 0 METOAaX Pa3JeICHUs 00Pa3yIIMXCs MPOJTYKTOB, METOIaX OYMUCTKH, TPEOOBAHUIX K
KaueCTBY MPOIYKIIUU U CBIPhEBOU 0aze, mapameTpax MpOBEACHUS MTPOIIECCOB;

0) MPUBUTH HABBIKM HMCIIOJIb30BAHMS 3HAHWMN, TIOJYUYCHHBIX 11O 00IIe00pa3oBaTeIbHBIM 1
CIIEIUATILHBIM JUCIUILIMHAM, TIPU pa3padO0TKe U MPOCKTUPOBAHUH TEXHOJOTUH OCHOBHOTO Op-
TaHUYECKOTO U He(PTEXUMHUECKOTO CHHTE3a;

B) BBIpA0OTaTh YMEHHE NMPOTHO3UPOBATH XapaKTep, CBOMCTBA U 00JIaCTh IPUMEHEHUS T10-
Jy4aeMBbIX MPOJTYKTOB.

2. Mecmo oucuyunaunvt 6 cmpykmype OIl BO

Jucoumaunna 51.B.06 TexHoJIOrHs 0CHOBHOI'O OPraHMYECKOr0 U HE(DTEXMMUYSCKOTO CHH-
T€3a OTHOCUTCS K BapuaTHBHOW yacTu broka 1 quctumuivH mo BeIOOPY 00pa3oBaTeIbHOM Mpo-
rpaMMbl B popMuUpyeT y OakanaBpoB 1o HampaBieHHio moaroToBku 18.03.01 «Xumuueckas Tex-
HOJIOTHS» HAOOp CHEHalbHbIX 3HAHUN U KOMIIETCHIINM, HEOOXOAUMBIX JJIs BBIIIOJIHEHUS Hay4-
HO-HCCJIEeI0BATEeNIbCKON, MPOEKTHOM EATEIbHOCTH.

Jns yenemrHoro ocBoenust aucuuriuHel b1.B.06 TexHoIorus 0CHOBHOTO OpPraHU4ecKOro
1 He(DTEeXMMHUYECKOT0 CHHTe3a OakanaBp 1o HampasiaeHHto moarotoBku 18.03.01 «Xumuveckas
TEXHOJIOTHUS» JOKEH OCBOUTH MaTepra MPEAIIECTBYIOIUX TUCIUTIINH:

a) b1.0.32 Ilpomecco! 1 anmnaparbl XUMHYECKUX POU3BOICTB

Juctunnuna b1.B.06 TexHoiorus 0OCHOBHOTO OPraHUYECKOro U HehTeXMMUYECKOro CHH-
Te3a SBJsIeTCS MPE/IIeCTBYIOIeH 1 He00X0uMa Ui YCIEIIHOTO YCBOGHUS MOCIEYIOIUX TUC-
[UTUIHH:

a) b1.B.08 Hedrexumuueckuii cuHTe3 (MEKIUCIUILUIMHAPHBIA KypCOBOU MPOEKT)

6) 51.B.07 OcHoOBBI NPOEKTUPOBAHUS HEPTEXUMUYECKHX MPOU3BOJICTB.

3HaHUsl, MOJTyYEHHbIE NPU M3ydeHUn TuciUIuiHbl b1.B.06 TexHonorus OCHOBHOTO opra-
HUYECKOT0 U HeTEXMMHUUYECKOTO CHHTE3a MOTYT OBbITh MCIIOJIb30BAHbBI MPU MPOXOKIACHUH MPO-
W3BOJICTBEHHOW MPAKTUKH U BBHITTOJHEHUH BBIMTYCKHON KBaTU(PUKAIIMOHHOM pabOThI, MOTYT OBITH
WCIIOJIb30BaHbl B HAYYHO-HCCIIEIOBATEIBCKOM M MPOEKTHOM MAEATENIbHOCTU IO HalpaBJIEHUIO
moarotoBku 18.03.01 «XumMuueckast TEXHOIOTHSI.

3. Komnemenyuu oobyuarowiezocs, gopmupyemovie é pezyivmame 0C60CHUA OUCHUN-

JIUHDBL
Kona v HanMeHOBaHME KOMITIETEHIIUU ¥ MHIMKATOPA JOCTUKEHHS KOMITIETEHIIUN

[1K-4 CriocobeH K onepaTHBHOMY YIPaBICHUIO XUMUKO-TEXHOJOTHYECKHUM OOBEKTOM I10
MIPOU3BOJICTBY OPTraHHMUECKUX BEIIECTB

[TK-4.1 3HaeT XUMHUIO ¥ TEXHOJIOTHUIO OPTAHUYECKUX BEIIECTB, OCHOBBI IKOHOMHUKH MPOHU3-
BOJICTBA; HOPMAaTHUBHI pacXojia ChIPbsi, MAaTEPUAJIOB, TOIIINBA, PEareHTOB,

[TIK-4.2 YMeeT uyuTaTh MPOCKTHYIO TOKYMEHTAIMIO; pa3padaThlBaTh METOAMYECKHUE U HOP-
MaTUBHBIE MaTepUaibl, TEXHUYECKYIO JOKYMEHTAIIUIO, & TAaK)KE€ BHOCUTH MPEATIOKEHUS U MEPO-
IOPUSITHS TIO OCYIIECTBICHUIO pa3paOOTaHHBIX MPOEKTOB M MPOU3BOACTBEHHBIX Mporpamm; 3 ¢-
(GeKTUBHO U 0E30MMaCHO IKCILUTYaTUPOBATh 00OPYAOBaHUE, 3JaHUS U COOPYKEHUS, 3aKpeIICHHBIC
3a MPOU3BOJICTBOM; aHAIM3UPOBATHh MPUUYMHBI Opaka M BBITyCKa MPOAYKIIMH HU3KOTO KayecTBa,
pa3pabaTheiBaTh MEPONPUATHS 1O €r0 MPEAYNPEKACHUIO; TPOBOJUTH TEXHUKO-DKOHOMUYECKYIO
OIICHKY WH)KEHEPHBIX PEIICHUN Ha OCHOBE pacueTa OCHOBHBIX IMOKa3aTellell SKOHOMHYECKOM
3¢ (hHeKTUBHOCTH

[1K-4.3 BrnameeT HaBbIKAMH YIPABIEHUS TEXHOJIOTHYECKUM IPOLIECCOM; KOHTPOIS CO-
OJIFOJIEHUST HOPM TEXHOJIOTUYECKOTO PEKUMa, YCTAHOBICHHBIX PETIAMEHTOM, MpaBui Oe3omac-
HOCTU HA TEXHOJIOTUYECKOM OOBEKTE; KOHTPOJS PAOOTHI MO MOBHIIICHUIO YPEKTUBHOCTH IIPOU3-
BOJICTBA, COKpAIIIEHUS HOPM Pacxojia ChIpbs, YHEPrOPECYpPCOB, PEareHTOB; MIPOBEICHUS paccie-
JIOBaHW M y4eT BHEIUJIAHOBBIX OCTAHOBOK YCTaHOBOK, OOOPYIOBaHHUS, MPOU3BOJICTBEHHBIX He-
MOJIaZI0K; 00ecreYeHnss CBOCBPEMEHHOM M MPABUIIBHON KOOPIUHAIIMN PAOOTH TEXHOJIOTHIECKO-
ro 00beKTa B CIIy4asiX aBpUHHBIX CUTYyallMi; METOIaMHU OIIEHKH 3(PGEKTUBHOCTH UCTIOIh30BAHUS



pPECypCOB MPEANPHUATHS AJs peau3alii TEeXHOJOTHUECKUX MPOIIECCOB U MPOU3BOJACTBA B Ile-
JIOM; HaBbIKaMH cOopa u 00pabOTKHU JaHHBIX, HEOOXOAUMBIX JUIS ONpPEeICHHs] SKOHOMHUY €CKOM
3¢ (hHeKTUBHOCTH
B pe3ynomame oceoenus Oucyuniunsl 00y4arouiuiica 00niceH:
3HaTh:
a) XUMHU3M, KHHETHKY U TEPMOAMHAMUKY XUMHUKO-TEXHOJIOTUYECKUX MPOIECCOB, UX TEX-
HOJIOTHYECKUE OCHOBBI;
0) METO/IbI MCCIEOBAaHM, NMPOESKTUPOBAHUS U MIPOBEACHUS SKCIIEPUMEHTAIBHBIX padoT.
YMers:
a) yMETh PacCYUTHIBATH OCHOBHBIE XapaKTEPUCTUKN XUMUYECKOTO MPOLECCa;
0) yMeTh OLIEHUBATh TEXHOJIOTUYECKYIO 3()(heKTHUBHOCTH IPOU3BOJICTBA;
B) YMETb MPOEKTHUPOBATh TEXHOJIOTUU OCHOBHOTO OPTraHUYECKOTO M HE(PTEXMMUYECKOTO
CHHTE3a,;
') 3HaTh MPHUHLHUIBI ONTHUMHU3ALUN TEXHOJOTHYECKUX MPOILIECCOB NEHCTBYIONUX U IMPO-
EKTUPYEMBIX MPEANPHUATUN HEPTEXUMHUH.
Bnagers:
a) mpreMamu paboThI ¢ JIAOOPATOPHBIM 00OPYAOBAHHEM, IPUMEHIEMbIM JUIS aHAIN3a Hed-
TEXUMHUYECKUX MPOTYKTOB,;
0) HaBBIKAMH aHAJIM3a KauecTBa pabOTHl yCTAHOBOK MOJATOTOBKH M IepepaboTKi HedTeXu-
MHUYECKUX MPOIAYKTOB;
B) HaBbIKaMH 0a30BbIX UH)XEHEPHBIX PACUETOB;
I') CIOCOOHOCTBHIO K KOPPEKTHPOBKE TEXHOJIOTHYECKOTO peXUMa pabOThl YCTAHOBOK IO/~
TOTOBKH M CHHTE€3a HE(PTEXMMHUYECKUX MPOAYKTOB C LENBIO YIyUIICHHS KauecTBa MOJy4aeMOi

IIPOYKLIAH.

4. Cmpykmypa u cooepicanue oucyunaunsl b1.B.06 Texnonozua ocHoeHo20 opeanu-
4eCK020 u Hehmexumuyeckozocunmesa
OO01mas TpyTI0eMKOCTh TUCITUTUTHHBI COCTaBJIsIeT 8 3a4eTHRIX equHuIl, 288 yacos.

Bujbl yueOHoli padoThl B yacax DopMEI TeKy-
é g IIEr0 KOHTPOJISA
S
o 3 8 ycneBaeMoCTH
= @ @ 110 HeJleJIsAM ce-
Ne Paspen qucuun- 3 = = 2 ( !
£ = T = B o MecTpa)
= = 9 2 &)
n/n JIMHBI 5 Z g = 2 A A
&) ) 3 = e =z @} dopma npome-
= > 3 JKYTOYHOI1 aTTe-
8 § cramuu (1Mo ce-
= = MecTpam)
6 cemecTp
1 Beenenne 6 6 ) 9 9 6 Konrponbhas pa-
0ora
2 [Tuponus yrnesono- 6 4 ) 9 9 4 Konrponbhas pa-
poIoB oora
[Ipoueccsl ankunu- KonrponeHas pa-
3 | poBaHMs B MPOMBIII- | 6 4 - 9 9 4 6ora, mpakTHIe-
nennoctu OOHC ckas pabora Nel
IIpouecchl okucie- KoHnTposbHas pa-
HHSA B IPOMBIIIIEH- 6ota, Taboparop-
4 Hoctu OOHC 6 4 - 9 9 4 Has pabora Nel,2,
rpynmnoBas IUCKyC-
cust Nel,2
dopma arTecTaluu: 3ayeT c OLICHKOM
7 cemecTp
5 [Ipoueccel ruapa- 7 6 5 9 6 9 KoHTposbHas pa-
Talluu U TUAPUPO- 6ota




BaHUS
B IIPOMBIILIJIEHHOCTH
OOHC
Paznuunbie ciocoOs
6 | momyuenus uzompe- | 7 4 2 9 4 9 KOHTngLHaﬂ pa-
ora
Ha
IIpouecchl OKCHATH-
JIMPOBAHUA U OJIU- KonTponbhas pa-
7 roMepH3aIuu B 7 4 2 9 4 9 0ora, mpakTHdIe-
IIPOMBIIIJIEHHOCTH ckas pabora Nel
OOHC
[TpousBoacTBO OY- KonTposbHas pa-
TUIIKAYdyKa 6ota, 1abopatop-
8 7 4 3 9 4 9 Hast pabora Nel,2,
IpyIIOBask AUCKYC-
cus Ne 1,2
KypcoBas pabota 3amuTa KypcoBoit
9 - - - - 18 18
paboThI
®dopma aTTecTaluu: Ox3ameH (27)
5. Cooepotcanue neKyuoOHHBIX 3aHAMUI NO MeMam C yKazaHueM (HOPMHUPYEMBIX KOMIIe-
TEeHIINHU
Nuauka-
Ne | Paszpen auc- Ha Tema J1eKIIHOHHOTO TOpHI
N — - SAHSTHS Kparkoe conep:xxanue JAOCTHIKe-
Chl HHS KOM-
neTeH U
Becemectp
1 Bsenenue Tema 1 MWcrounuku | CelpbeBble HCTOYHHUKH U ChIPbE-
CBIpbSi M HCXOJIHBIE | BbI€ NOTOKU MJIi IPOMBIIICH-
BemectBa st opra- | Hoctu OOHC. [lpoaykuusi, BbI-
HUYECKOTO CUHTE3a IycKaemasi MPOMBIIIIEHHOCTbIO
OOHC.
6 [1K-4
Tema 2 Kokcoxumu- | Ilepepaborka Hedtn. CriocoOs
YecKkoe M He(TEeXUMU- | moTydyeHHUs! OJepUHOB U apoma-
YECKOE ChIpbe TUYECKUX COEAMHEHUH, UX TeX-
HHUYECKHE CBOICTBA W JNaJIbHEH-
11ast nepepadoTKa.
2 [Inpomnns yr- Tema 3 IMuponu3 yr- | Tepmudeckas cTaOUIBHOCTD yT-
JIEBOJIOPO/IOB JIEBOJIOPO/IOB KaK | J1eBOJOpo/IoB. XUMHUYECKHE pe-
crnocod  MOJy4YeHHUs | aKIuu, MPOTEKAoLIUe NpU IH-
HenpeIeTbHbIX U | poiiuze, MEXaHW3M MNUPOJIH3a.
apomatuyeckux  co- [ Ceippe mnmposmza. CTpyKTypa
4 | enunenuit ycTaHoBKM nmpoiunsa. [lepepa- [1K-4
00TKa nuporaza U NUPOOEH3UHA.
YcTaHoBKa TUAPOACATKUIUPO-
BaHHUS ISl TepepaboTKH  OT-
NEeNbHbIX (pakuuil MPOIYKTOB
MAPOJIU3a.
3 |IIpomeccs! an- Tewma 4 IIpon3BoacTBo | XUMHUYECKHE pPEAKLIHUH, IPOTE-
KWIMPOBAHUS ATHIIOEH30I1a Kalolume Nph aJKWINPOBAHUU
B [IPOMBIIII- 4 OeH30J1a 3TUJICHOM C HCIOIb30- K-4
JIEHHOCTH BAHMEM KaTAJIMTHYECKOTO KOM-
OOHC IJIEKCA Ha OCHOBE XJIOPUCTOTO
amoMuHus. BriOop TexHONOru-




yeckux mapameTpoB. CrocoObl
caatus Tera. Cucrema OTMBIB-
KM, HEHTpanu3aluuu u pekTudu-
karuu. [lepepaboTka 0oTX0/10B.

Tema 5 IlpousBoact-
BO HOHUJIpEHOTIA

Chlpbe, TEXHOJOIMYECKHE IIa-
paMeTpbl, OYHUCTKAa TOTOBOIO
MPOAYKTA, HANPABJIEHUS €r0 HC-
Moab30BaHMs. TexHoIornuecKkas
cXeMma IMOoJIydeHUs: HOHMI(EHO-
aa.

I1K-4

[Tpoueccol
OKHCJICHUS B
MPOMBIIIUICH-
Hoctu OOHC

Tema 6 CoBMmecTHOE
MIPOU3BOJICTBO OKHCH
MPOIUJICHA CO CTHPO-
JIOM

TeopeTnyeckre OCHOBBI OKHC-
nenus. Ilpoumecc mnomyueHus
THJIPONIEPEKUCH  ATHIOCH30a.
ONOKCUIUPOBAHUE IPOIUJICHA.
Herunparauus MeTHI(hEeHMIT-
kapOuHona. Ilepepaborka mene-
BbIX BCIIICCTB, 1Mo0OYHEIE npo-
JYKTBI U UX YTUIHA3ALUA.

Tema 7 IIpouecc npo-
M3BOJICTBA OKHMCH ITH-
JeHa

TexHOJIOrnueckue mnapaMmeTpbl
nporecca MPOU3BOACTBA OKUCH
sTuseHa. BriOOp okucistomniero
arenTa. [lepepaboTka 0TXO/0B.

I1K-4

7 cemectp

IIporeccor
rUJpaTaluu
Y TUIPUPO-
BaHM
B IPOMBIIII-
JIEHHOCTH
OOHC

Tema 8 Brimenenue
n300yTHIIeHA

XuMHU3M 1pouecca M-
patanuu. Y CTaHOBKA BbIIEICHUS
u300yTHIIeHA U3 OyTHIIEHCOMAEp-
Kanmx (pakuuii METOJOM TU-
partaruu. [Ton6op ycnoBuit npo-
1ecca, pasioKeHUE TPUMETHII-
KapOMHOJNa, OYMCTKA H300yTH-
JeHa, ero JajbpHeimas nepepa-
0oTKa.

Tema 9 IIponsBoacTso
STUJICHTJINKOJIS

VYcnosusa npouecca. TexHonmoru-
4YeCKOe OIHCaHuE Ipolecca.
[ToGouHBIE MPOTYKTHI.

Tema 10 HUcnonn3osa-
HUE TIPOIECCOB TH/I-
pUpPOBaHUA UIL OYH-
CTKM IIPOAYKTOB Op-
TaHUYECKOT'0 CHHTE3A

OuncTKa STUIEH- U TPOINUJICH-
coJiepKalux (Qpakiuil TupoIu-
3a OT AlETUJICHOBBIX NMPUMECEH.
Ounctka nzonpena. [lomyuenue
pacTBopuTeNIell MOJIMMEpHU3alH-
OHHOM YUCTOTHI C MPUMEHEHUEM
Merona ruapupoBaHus. Celek-
THBHOE TuapupoBanue. Kartanu-
3aTOpBI, YCIOBHSI IPOLIECCA.

[1K-4

Pazmmunnie
CII0COOBI MOo-
JTy4eHUs U30-

npeHa

Tema 11 IlIponeccsr
JACTUAPUPOBAHUS

Cnoco0 mnonydeHHs] H30IpeHa
METOJIOM JIBYXCTaIUWHOTO Jie-
ruapupoBanud. Karamusatopsl,
yCIIOBHs, MOOOYHBIE pEaKIUU.
Brinenenne wu3onpeHa u3 M30-
MIPEH-U30aMUJICHOBBIX (paKIuil
METOJOM 3KCTPAKLIMOHHOMN aMC-
THJUTSILU Y. Wurubuposanue
tepMonoaumepuzaun.  [loHs-
THE WHTUOUTOPOB.

I1K-4




Tema 12 IlpounsBonct-
BO TIOJNYYEHHUS H30-
npeHa u3 H300yTHIIe-
Ha ¥ popmanbaeruaa

OnHocranmuiiHblA M JBYXCTa-
JUWHBIA  TpOLECChl. XUMHU3M,
TEXHOJIOTHS, MapaMeTphl Mpo-

mmecca, CIOCOOBI BBIACICHUS U
ouucTKH u3omnpena. IlepepaboT-
Ka MOOOYHBIX MpOoAyKTOB. Cro-
co0 BBIACTICHUS HW30NpEHa W3
nuponn3Hoil Cs-ppakumm.

7 |IIpouecchl Ok- Tema 13 IlpousBonct- | Teopernueckue OCHOBBI, amma-
CUATHJIMPOBA- BO TMPOCTBHIX TMOJIU- | paTypHOE O(OpMIIEHHE TMpolec-
HUS U OJIUTO- 3¢pHupoB ca. YcTaHOBKa IOJyYEHUs MpO-
MepH3aluu B CTBIX TONMMA(UPOB. YCTaHOBKA
IIPOMBIIIEH- OKCHATHIIMPOBAHUS AJIKHI(PEHO-
Hoctu OOHC JIOB.

Tema 14 Ilpouecch | IIponsBoactso OJINTOMEPOB

OJIMTOMEpU3aLIUNHU nponwieHa. KaTnoHHeli U Me-
TAJJIOPraHUYECKUI KaTaJIn3.

4 [Tony4yaemsble POMYKTHI, UX OT- K-4

JAUYME B 3aBUCUMOCTU OT THIA
KaTajiu3aropa. YCTaHOBKa IIO-
Jy4EeHUs] TPUMEPOB U TETpame-
poB mpornwieHa Ha QochopHO-
KHUCJIOTHOM KaTaJIu3aTope.

Tema 15 IlpousBonct- | YcraHOBKa MOJIydyeHUsl JIMHEH-

BO  JIMHEHHBIX  O- | HBIX 0-OJ€(QUHOB Ha TPUITUIA-

oJsie(puHOB moMuHuu. HampaBnenust wuc-
I0JIb30BAaHUS TPOJIYKTOB OJIH-
rOMEepH3aluu.

8 IIpousBoxacT- Tema 16 Ilponecc | Katanuzaropsl mnponecca. Tex-
BO OyTuikay- | 4 | mpousBojacTBa OyTHII- | HOJIOTHYECKAsT CXeMa MPOU3BO/I- [1K-4

yyKa Kayudyka CTBa

6. Cooeporcanue npakmuuecKux 3auAmMuil

enbto mpoBeneHUs NPAKTHUUECKUX 3aHATUN siBisgeTcs (HOpMHUpOBaHHE HEOOXOAMMBIX
3HaHUM O TEXHOJIOTMYECKUX MPOIECCaX OPraHMYECKOro CHHTE3a, 0 METOoAax pas3jefieHus: oopa-
3YIOUIUXCS MPOAYKTOB, METOAAX OYUCTKH, TPEOOBAHUAX K KAUeCTBY NMPOJYKIIUU U ChIPhEBOi1 Oa-
3€, MapaMeTpax NPOBEIECHUs POLECCOB.

HNuauka-
Ne | Pazgen nuc- Ha Tema npakTn4yecko- TOpbI
Y I — - 0 3AHSTHS Kparkoe conep:xkanue JAOCTH:IKe-
Chl HHS KOM-
neTeHIun
| ‘ | 6 ceMe|CTp
7 cemecTp
1 [Ipoueccol Martepuanpublii  0a- | Pa3bop, paccmoTpeHue u perie-
TUApaTaluU nanc XTII HUE 33/1a4 Ha TeMY MaTepHaJIbHO-
U THUJIPUPO- ro Oanmanca XUMUKO-
BaHUS 2 TE€XHOJIOTMYECKHUX IPOLIECCOB OC- [1K-4
B IIPOMBIIII- HOBHOT'O OpPraHWYeCKOro u Hed-
JIEHHOCTH TEXMMHUYECKOTO CUHTE3a
OOHC
2 Paznuunbie TennoBoi Oamanc | Pa3bop, paccmorpeHue u peiie-
crocobbimo- | 2 | XTI HUE 3a7a4 Ha TeMy TEIUIOBOro Oa- [K-4




JIy4eHUs U30-
IpeHa

JaHCAa XHMMKO-TEXHOJOTHUECKUX
IPOLIECCOB OCHOBHOTI'O OpraHuye-
CKOT0 M He()TEeXMMUYECKOTO CHH-
TE3a

3 [IIponecch ok- Pacuerel  oCHOBHBIX | 3ydyeHne pacuera yCTaHOBOK
CUATHJIMPOBA- IIPOLIECCOB  TEXHOJIO- | IOArOTOBKU IPOLECCOB TEXHOJO-

HHS U OJATO- |, | THM OCHOBHOTO Opra- | TMi OCHOBHOTO OPTaHHYECKOrO 1 TK-4
MepH3aluu B HUYECKOr0 W Hedre- | HePTeXMMHUUYECKOro CHHTE3a

IIPOMBIILIEH- XUMHYECKOI0 CUHTE3a

Hoctu OOHC

4 ITpousBoact- Pacuersl  ocHOBHBIX | U3yueHne pacyera yCTaHOBOK

BO OyTHIIKAY- IIPOLIECCOB  CHMHTE3a | CUHTE3a IPOLIECCOB TEXHOJIOTMHU
qyKa 4 | TEXHOJOTHM OCHOBHO- | OCHOBHOIO  OPraHM4ecKOro M
0 OpPraHWYEeCKOr0 U | HePTEXMMHUYECKOTO CHHTE3a
HEPTEXUMHUECKOTO
CUHTE3a
7. Codepycanue 1a00pamopHbIX 3aHAMUL
Nuauka-
Ne | Paszpen auc- Ha Tema 1abopaTopHo- TOPBI
wa | mamomes - 0 3AHSTHSL Kparkoe conep:xxanue JAOCTHIKe-
Chl HUS KOM-
neTeH U
6 cemectp
1 Brenenne [IpoBenenne WHCTpyKTaxka I10
TexHuke Oe3zonacHocTu. KoH-
9 TPOJb 3HAHUW IO METOoJaM [1K-4
0€30MacCHOTO BBINOJIHEHUS Jia-
OOpaTOpHBIX padoT.
2 [Muponus yr- N3yuenue TexHUKH Oe30macHO-
JIEBOJIOPOJIOB CTH, TeOpUH JabopaTopHOHl pa-
00ThI, MOATOTOBKA CHIPbs, cOOp
9 YCTaHOBKH, IPOBEIECHUE IKCIIe- K-4
pUMEHTa, aHaJIu3 MOJyYEeHHBIX
JAHHBIX (COOTHOILIEHUE CBhIPbs
1:1, TemmepaTypa mpolecca
JlabopaTopHBIii mpak- 600°C)

3 |IIpomeccs! an- TukyM «llomydenne | U3yueHue TexHUKH Oe30mMacHO-

KWJINPOBAHUS M30IIPEHA Pa3lI0XKEHU- | CTH, TEOpUHU J1TabOpaTOpHOU pa-
B TIPOMBIIII- €M IUMETHIINOKCA- | OOThI, MOArOTOBKA CHIPhS, COOP
JICHHOCTH 9 Hay YCTaHOBKH, IPOBEJIEHUE IKCIIe- K-4
OOHC PUMEHTa, aHalu3 IOJYyYEHHBIX
JaHHBIX (COOTHOILIEHUE ChIPbs
1:1, TeMmeparypa mpoIllecca
800°C)

4 [Ipomneccsr N3ydeHue TexHUKH Oe30macHO-
OKHCJIEHUS B CTH, TeOpUH JabopaTopHOH pa-
MIPOMBIIIIEH- 00ThI, MOATOTOBKA CHIPbs, cOOp
Hoctu OOHC 9 YCTAaHOBKH, MPOBEACHUE DKCIIe-

PUMCHTA, QaQHAJIM3 TOJTYUYCHHBIX
JTaHHBIX (COOTHOILIEHUE CBIPbs
1:1, Temmeparypa mpoiiecca
1000°C)

7 cemecTp




5 IIpoueccsl [IpoBenenue WMHCTpyKTaxa IO
TUApaTaluu TexHuke Oe3omacHocTh. KoH-
U TUAPUPO- TPOJIb 3HAHUH TO METoAaM
BaHUs 9 0€301aCHOTO  BBIMIOJHEHUS JIa- [1K-4
B ITPOMBIIII- OopaTopHBIX padoT.
JIEHHOCTHU
OOHC
6 Paznuunbie N3ydeHne TexHWKU Oe30macHO-
CIIO0COOBI MO~ CTH, TEOpUH JTa0OPaTOPHOUN pa-
Jy4EeHHUsI U30- 00THI, TIOATOTOBKA CBIPHsI, cOOp
peHa 9 YCTaHOBKH, IIPOBEJIEHUE IKCIIE- K-4
pUMEHTA, aHaIU3 IOJYyYEHHBIX
JAHHBIX (COOTHOILEHUE ChIPbs
Jlaboparopusrii mpak- | 1:1, TemmepaTypa mpouecca
Tukym «[Tuposus pas- | 600°C)
7 IIpoueccsl Ok- IU4YHBIX He(PTAHBIX | M3yueHune TexHHMKH Oe€30macHo-
CUATUJIMPOBA- dbpakiuii npu Bappu- | CTH, TEOPHUU JaOOPATOPHOI pa-
HHUS U OJINTO- pyemoli TemiiepaTtype» | 60Tbl, TOATOTOBKA CHIPbs, COOp
MEpU3ALUMH B | o YCTaHOBKH, IPOBEIEHUE IKCIIE- K-4
IIPOMBIIIEH- pUMEHTa, aHaIU3 IOJYyYEHHBIX
Hoctu OOHC JAHHBIX (COOTHOILEHUE ChIPbs
1:1, TemmepaTypa mpolecca
800°C)
8 IIpousBoxact- N3yueHue TexHUKU Oe30macHO-
BO OyTHIIKAY- CTH, TEOpPHUH JITAOOpATOPHON pa-
yyKa 00TBI, TTOATOTOBKA CHIPBS, COOp
9 YCTAHOBKH, IPOBEJIEHUE IKCIIE- K-4
pUMEHTa, aHaJIu3 MOJyYEeHHBIX
JAHHBIX (COOTHOILIEHUE CBhIPbs
1:1, TemmepaTypa mpolecca
1000°C)
8. Camocmoamensnan paboma
Ne Nuauxaropsl
n/n Tembl, BoiHOCHMbIe Yacel ®opma CPC JOCTHKEHUS
Ha CAMOCTOSITEJIbHYIO padoTy
KOMIIeTeHIIUH
6 cemecTp
1 | IlpoaykThl, MPOU3BOAUMBIE POMBIIIEHHO- 6 KoncnektupoBanue,
ctbto OOHC. OcHOBHBIE CBIPBEBBIE pECYp- BBIIIOJITHEHUE  KOH- K-4
cel OOHC (KOKCOXMMHYECKOE CBIphE, TPOJIBHOU PabOTHI
He(Th, NOMYTHBIN ra3)
2 | CxeMblI CHIPBEBBIX TIOTOKOB Ha MPENPHUSTH- 4 KoucnektupoBanue,
sx OOHC (ma mpumepe OAO «HKHX») BBINIOJJHEHUE  KOH-
OcHOBHBIE CITOCOOBI MOTYYEHUSI MOHOMEPOB TPOJIBHOU PabOTHI K-4
U JpYrux HENpeeNbHbIX COCAUHEHHH B
npomebinieHHoctd OOHC (Bbiciine u HU3-
e oseuHbI)
3 | Tepmuyeckast CTaOMIBHOCTH YTJIEBOJIOPO- 4 Koncnekrnposanue,
noB. XMMHUYECKUE PEeaKluu, MPOTEKaoue BBINIOJTHEHUE  KOH-
npu nuponusze. IlepBuuHble ¥ BTOPUYHBIE TPOJIBHOU pabOTHI
peakuuu. PagukanbHbIi MEXaHU3M PEAKIIHHU K-4
NUPOJIN3a Ha NPUMEPE Pa3IOKEHHs 3TaHa.
@DaKTOpbl, BIMAIOIME HA COCTaB M BBIXOJ
npoaykToB nupoausa. [luponus yriesono-
POJIOB C LIENbIO MOJYYEHUs] HU3IIUX oJyie(u-




HOB. CpIpbe nuponusa. CTpyKTypa yCTaHOB-
KM [THPOJIN3A.
4 | [lepepaboTka mHporaza W MNUPOOEH3UHA. 4 KoncnekrupoBanue,
[IpumeneHue npoueccoB aacopOLUU U THJ- BBIIIOJIHCHUE  KOH-
pUPOBaHUA JUIsI OYUCTKHU IPOLYKTOB ITHPO- TPOJIBHOU pabOThI I1K-4
JIM3a.MCIIONIb3YeMbIe aJICOPOSHTHI U KaTallu-
3aTOPbI THIPUPOBAHMSL.
7 ceMecTp
5 | TexHomornyeckass cxema IOJIy4EHUS STUII- 9 KoHncnexkrupoBanue,
OeH3oma. XMMHUYECKUE PeaKkiuy, JISKaIIue B BBIIIOJJHEHUE  KOH-
OCHOBe mpouecca. KaramuTtuyeckuii Kom- TPOJIBHOU pabOThI K-4
miekc.  YcioBus mnporecca. OTMBIBKA U
HEWTpalnu3alus PEeakKMOHHONM Macchl. Pek-
TU(DUKAIMS PEAKIIMOHHON MaCCHl.
6 | TexHomornveckass cxemMa COBMECTHOTO IPO- 9 KoHncnekrupoBanue,
U3BOJICTBA CTHPOJIA M OKHUCH HPOIHJICHA. BBINIOJIHEHUE  KOH-
[Tonydyenue ruaponepeKrucu 3TUIOEH30A. TPOJILHOM PabOTHI K-4
[Ipouecc snokcuaupoBanus. [eruaparanus
M®K. Xumuueckue peakuud U YCIOBHS
IIPOTEKAIOIINX POIIECCOB.
7 | MexaHu3M KaTHOHHOW MOJMMEpU3AIMU Ha 9 KoncnexrupoBanue,
IpUMepe MPOM3BOJACTBA  OyTHIIKAydyKa. BBINIOJIHEHUE  KOH- K-4
TexHonormueckas cxema MmoyrydeHus OyTui- TPOJIBHOU pabOThI
Kay4dyKa.
8 | [Ipou3BoACTBO TpPHUMEPOB M TETPAMEPOB 9 KoucnekrupoBanue,
nponuiaeHa. XHUMHU3M, TEXHOJOTMYecKas BBINIOJIHEHUE  KOH-
CX€Ma, HaIlpaBJIEHUSI HCIIOJIb30BAaHMSI TOTO- TPOJIBHOU paboThI
BOM NpoayKuuu. [Ipon3BOACTBO JIMHEHWHBIX [1K-4
a-oneuHOB. XUMH3M, TEXHOJOTHYeCKas
CX€Ma, HaIlpaBJIEHUSI HCIIOJIb30BaHMS TOTO-
BOW MPOJTYKIIHH.
9 | Kypcosas pabota 18 | BeimonHeHHE Kypco- K-4
BOU pabOTHI
8.1 Konmpons camocmosamenvnoil paGomot
Ne Nuauxaropsl
n/n Tembr, BhIHOCHMBIE Yacobl ®opma CPC JOCTHKEeHHUS
Ha CAMOCTOSITEJIbHYIO padoTy
KOMIIETEeHIIUH
6 cemecTp
1 | IlpoaykThl, MPOU3BOAUMBIE TPOMBIILIEHHO- 9 [IpoBepka KOH-
ctet0 OOHC. OCHOBHBIE CBIPBEBBIE pECYp- TPOJIBHOU PabOTHI K-4
cel OOHC (KOKCOXMMHYECKOE CBIphE,
He(Th, IOMYTHBIN ra3)
2 | CxeMblI CHIPBEBBIX TIOTOKOB Ha MPEIPHUSTH- 9 [IpoBepka KOH-
ax OOHC (ma nmpumepe OAO «HKHX») TPOJIBHON PabOTHI
OcHOBHbIE CITOCOOBI MOTY4YEHNSI MOHOMEPOB K-4
U JpYTUX HENpeIeNbHbIX COEAUHEHHH B
npomebinieHHoctd OOHC (Bbiciine u HU3-
e osiepuHbI)
3 | Tepmuueckass CTaOMIBHOCTH YTIIEBOJAOPO- 9 [IpoBepka KOH-
J0B. XMMHUUYECKHUE PEAKIMH, MPOTEKAIOIINE TPOJILHON PabOTHI
npu nuponuse. [lepBuuHbIE W BTOPUYHBIE I1K-4
peakuuu. PagukaibHbI MEXaHU3M pEAKIIHMHU
NUPOJIM3a HAa NPUMEPE PA3JIOKEHHs HTaHA.




cDa.KTOpI:I, BJIIMAOIIME Ha COCTaB U BBIXOJ
npoAyKTOB mHponu3a. [luponus yriesono-
POJIOB C LIENBIO MOMyYSHUsT HU3IMIUX OJie(u-
HOB. ChIpbe nupoiiuza. CTpyKTypa yCTaHOB-
KU TTUPOJIN3A.

[lepepaboTka mnuporaza u NHPOOCH3UHA.
[IpumeneHnue npoueccoB aacopOLUu U THJI-
pUPOBaHUA UIsI OYUCTKHU IPOLYKTOB ITHPO-
JIM3a.MCIIONIb3YEeMbIe aJICOPOSHTHI U KaTallu-
3aTOPBI TUAPUPOBAHUS.

IIpoBepka KOH-
TPOJIBHOU pabOThI

I1K-4

7 ceMecTp

TexHosnornueckass cxema MHOJIYYEHHs ITHII-
OeH3oma. XMMHUYECKUE PeaKkiuy, JISKaIue B
OCHOBE mpouecca. KaramTuyeckuii Kom-
mieke.  YcioBus mnporecca. OTMbIBKA U
HEUTpaJIM3alMs PEAKIMOHHOM Macchl. Pek-
TU(DUKAIUS PEaKIIMOHHONW MacCHhI.

6

IIpoBepka KOH-
TPOJIBHOU pabOThI

I1K-4

TexHonmornueckas cxema COBMECTHOIO IIpO-
M3BOJCTBA CTUPOJIA M OKHCH IPONMUJICHA.
[Tosnyuenue ruUIpPONEPEKUCH ATHIOEH30IA.
[Ipouecc snokcuaupoBanus. [eruaparanus
M®K. Xumudeckue peakuud MU YCIOBHS
IIPOTEKAIOIINX IIPOLIECCOB.

[IpoBepka KOH-
TPOJIBHOU pabOThI

I1K-4

MexaHu3M KaTHOHHOW IMOJMMEpPU3ALMU Ha
npuMepe  NPOU3BOJACTBA  OyTHIIKaydyKa.
TexHoMOTHYECKasT cXeMa MOTYICHUS OYTHII-

KaydyKa.

[IpoBepka KOH-
TPOJIbHOU pabOThI

I1K-4

[Ipon3BOACTBO TPUMEPOB M TETPAMEPOB
ponwiIeHa. XUMH3M, TEXHOJOTHYECKas
CcXema, HalpaBJICHUS HCIIOIb30BAHUS TOTO-
BOM mpoaykuuu. [Ipon3BOACTBO JIMHEMHBIX
a-oneuHOB. XHUMH3M, TEXHOJOTHYeCKas
CcXema, HaIpaBJICHUS HCIIOIb30BAHUS TOTO-
BOW ITPOJTYKIIHH.

[IpoBepka KOH-
TPOJIBHOU pabOThI

[1K-4

Kypcosas pabora

18

[IpoBepka KypcoBoi
paboThl

I1K-4

9. Hcnogb30BaHHE PEHTHHIOBOI CHCTEMBbI OLIEHKH 3HAHMIA
[Ipu orieHKe pe3ynbTaTOB AEATEIHLHOCTH OO0YYAIONMIMXCS B paMKaX JUCIHUIUTHHBI «TexHo-

JIOTUSI OCHOBHOTO OPTaHUYECKOTO0 M HEPTEXUMHUUYECKOTO CHHTE3a» UCIOJB3YeTCS PEUTHHTOBAs
cuctema. PeiiTuHrOBast orieHKa GOpMHUPYETCsl HA OCHOBAHWHU TEKYIIEro M MPOMEKYTOYHOTO KOH-
TpoJia. MakcuManbHOE U MUHUMAJIBLHOE KOJUYECTBO OAJIJIOB MO Pa3JIMYHBIM BHJIaM Y4eOHOU pa-
60T1b1 onucano B «[lojoxkeHnn 0 0aUTBHO-PEHTHHTOBOM CHCTEME OIICHKW 3HAaHUUN CTYJIEHTOB U
obecrieuenus kayectBa yueonoro nporeccay ®I'bOY BO «KKHUTVY».

OueHuBaroume MEPONPUATUS Kon-Bo - baser
min [ max
6 cemecTp
BrImoHeHne MpakTHIecKO padoThI 1 6 10
Brinonaenue mabopatopHbix padboT 2 9 16
['pynmoBas auckyccust 2 3 4
KontponpHas pabora 1 18 30
3ayer ¢ OLIEHKOH 1 24 40
UTOI'O 60 100




7 cemecTp

BrinonHeHue npakTHYecKoi paboThl 1 6 10
Brinonnenue nabopaTopHbIX padoT 2 9 16
I'pynnoBas auckyccus 2 3 4
KonTtposnpHas pabora 1 18 30
OK3aMeH 1 24 40
HUTOI'O 60 100
O1neHOYHBIC CPEICTBA Kox-Bo Min, 6amwioB Max, 6amnoB
Kypcosast (pabota) 1 60 100

10. OIIeHO‘lHLIe cpeacrea AJid TEKYLIEro KOHTPOJIA yCleBaeMoCTH, l'lpOMC)KyTO‘lHOﬁ

ATTECTAllMU IO UTOraM OCBOCHHUA NTUCHHUIIIIMHBI

OueHouHbIe CpeACTBa JJIA MPOBEACHUS TEKYIIETO KOHTPOJS YCIIEBAEMOCTH, MPOMEXKY-
TOYHOH aTTecTanuu o0y4JaroNIMuXCs U UTOTOBOM (TOCYTapCTBEHHON MTOTOBOM) aTTECTAIlMH pas3-
pabaThIBAIOTCS COIIACHO MOJNOXKEHHI0 0 POHJIaX OLEHOYHBIX CPEACTB, PACCMAaTPUBAIOTCS Kak
COCTaBHAs 9acTh pabodei MporpaMMbl 1 0OPMIISIOTCS OTICITBHBIM JIOKYMCHTOM.




11. 'HhopMaLMOHHO-MEeToANYECKOE 06ecreueHme AMCLMMNINHBDI

11.1 OcHoBHasa nuTepaTypa

Mpwn n3yveHun aucumnnnHel BEB.06 TexHONorusa oCHOBHOIo OpraHNYyeckoro u Hegte-

XUMUYECKOro CUHTe3a
MoJIb30BaTh CMedytoLLYI0 NnTepaTypy:

OCHOBHbIE UCTOYHUKN NHDOpMaLUn
MotexuH, B. M. Xrumua 1 TexXHoN0rusa yriesof0opoLHbIX rasos 1
razoBoro KoHgeHcara : y4eoHuK : B 2 YacTsax / B. M. TTOTeEXMH ;
CaHKT-MNeTepbyprckuii rocyAapCTBeHHbI TEXHOIOIMYECKUIA UH-

CTUTYT (TEXHUYECKNIA yHUBEPCUTET). — CaHKT-IMeTepbypr . Xmumms-

pat, 2020. - 561 c. : un. - Pexkum goctyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=599146. - bu6nu-
orp.: ¢. 551. - ISBN 978-5-93808-354-7. — TeKCT . 3/1eKTPOHHBbIA.

XMunyeckasi TEXHOMIOMMSE OPraHMYeCcKNX BELLECTB : yYebHOe rnoco-
6ve : [16+] / T. H. CobaukuHa, E. C. NeTposa, 0. b. bapaHoBsa [

ap.] ; MuHncTepcTBO 06pasoBaHns U Hayku Poccun, KasaHcKuii

HaUMOHa/bHbIA UCCNefoBaTeIbCKUM TEXHONOMMYECKNIA YHUBEPCU-

TeT. - KasaHb : KasaHCKuin Hay4HO-1ccneaoBaTelbCKMin TEXHOSO-
rnyecknii ynmeepeuteT (KHUIMY), 2018. - 80 c. : un. - Pexxum
joctyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=500955. - bu6nu-
orp.: ¢. 78. - ISBN 978-5-7882-2366-7. — TeKCT : 3/IEKTPOHHbIN.
XNMunsa opraHnM4eckmx BeLLecTB : yuebHoe nocobue : [16+] /

P. P. PaxmatynnuH, . B. LimByHuHa, Y. b. MeaBegesa,

H. 3. MuHranees ; KazaHCKWii HaLlMOHasIbHbIA UCCNeA0BaTENbCKNA

TEXHOMOrNYeCKN yHnBepcuTeT. — KasaHb : KaszaHCKuii Hay4Ho-
ncecnepoBaTenibCKuiA TexHonornveckuii yHmeepcutet (KHUTY),
2018. - 100 c. : un. - Pexkum pgoctyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=500957. - bu6nu-
orp.: ¢. 96. - ISBN 978-5-7882-2375-9. — TeKCT . 3/1eKTPOHHBbIA.
11.2 lononHnTeNbHaA nuTepaTtypa

JonoHNTeNbHbIE UCTOYHUKK MH(opMaLLnK
XNMUA 1 TEXHOMOTMA MOHOMEPOB : MPakTUKym : [16+] /
P. A. AXxmegpbsiHoBa, A. M. PaxmatynnuHa, [. B. BeCKpoBHbIN [1
ap.] ; KasaHcKnii HauMoHanbHbIA UCCNea0BaTENbCKNI TEXHOMO-
rMYeckunii yHmeepcuTeT. - KasaHb ;| KasaHCKUiA Hay4HO-
nccnefoBaTeNbCKUn TeXHoNornveckunii yHmeepcutet (KHUTY),
2017. - 80 c. : un. - Pexkum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=500958. - bu6iu-
orp.: ¢. 77. - ISBN 978-5-7882-2258-5. — TeKCT : 9N1eKTPOHHbIA.
ANKWIMpoBaHMe apoMaTUYeCcKuX yrnesoLoposos /
®. P. Napwmesa, P. P. MycuH, C. 0. Kapnades [u ap.]. - KasaHb :
KasaHCKuii Hay4HO-1ccnefoBaTe/IbCKUA TEXHONOTMYECKNA YHN-
BepcuteT (KHUIY), 2016. - 104 c. : cxeMm., Tabn., un. - Pexxum
joctyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=500444. - bu6nu-
orp. B KH. - ISBN 978-5-7882-2091-8. - TeKCT : 3/IEKTPOHHbIN.

11.3 DNEKTPOHHbIE UCTOYHUKN NH(OopMaL MK

B KayecTBe OCHOBHbIX MCTOYHMKOB MH(OPMaLUN peKoMeHayeTcs umc-

Ko0/1-BO 3K3.
OBC «YHUBEpPCUTETCKASA
omnbnuoTeka OHNaH»

https://biblioclub.ru/index.ph
p?page=book&id=599146
JocTtyn ¢ nto6oi Toukn NH-
TEPHET Mocfe perncrpaluu
IP-agpeca HXTWU

9BC «YHnBepcuTeTCKas
6mnbnnoTeka OHMaH»
https://biblioclub.ru/index.ph
p?page=book&id=500955
JocTtyn ¢ nto6on Toukn NH-
TEepHEeT nocfe perucTpalmm
IP-agpeca HXTU

3BC «YHUBEPCUTETCKAA
6nbnnoTeka OHNaH»
https://biblioclub.ru/index.ph
p?page=book&id=500957
Joctyn ¢ no6oii Toukn VH-
TEPHeT rocne perucrpaumm
IP-agpeca HXTW

Kon-Bo 3Ks3.

OBbC «YHuBepcuteTCckas 616-
nmoTeka OHNaiH»
https://biblioclub.ru/index.php?
page=book&id=500958
Joctyn ¢ no6oii Toukn WH-
TEPHET rocne perncrpaumu
IP-agpeca HXTW

3bC «YHuBepcuTeTCKass 616-
/iMoTeka OHNaH»
https://biblioclub. ru/index.php?
page=book&id=500444
Joctyn ¢ no6oi TouKn WH-
TEPHET Mocne perncrpalmm
IP-agpeca HXTUN

Mpn n3yyeHnn amcumnimHel 61.B.06 TexHON0rma OCHOBHOINO OpraHM4eckoro un Hegre-
XUMUYECKOr0 CUHTE3a pPeKOMeHAYeTCA WCMOoNb30BaHWe 3/1EKTPOHHbIX UCTOYHUKOB WHGOpMa-

Lmn:

1. 3BC YHuBepcuTeTCKas 6ubnmoTeka oHnariH - Pexxum pgoctyna: http://biblioclb.ru
2. 3BC «IPRbook» - Pexxum goctyna: http://www.iprbookshop.ru


https://biblioclub.ru/index.php
https://biblioclub.ru/index.ph
https://biblioclub.ru/index.php?page=book&id=500955
https://biblioclub.ru/index.ph
https://biblioclub.ru/index.php?page=book&id=500957
https://biblioclub.ru/index.ph
https://biblioclub.ru/index.php
https://biblioclub.ru/index.php
https://biblioclub.ru/index.php?page=book&id=500444
http://biblioclub.ru
http://www.iprbookshop.ru

3. defepanbHbIA nopTan «Poccuiickoe obpa3oBaHue» [DNEKTPOHHbLIN pecypc]. — Pexxum
foctyna: http:Avww.edu.ru/, CBO6OAHbINA.

4. defepaibHbIA LEHTP MHGOPMaLMOHHO-06pa3oBaTe/lbHbI pecypc [SNeKTPOHHbIA pe-
cypc]. - Pexxum goctyna: http:Zwww.fcior.edu.ru/, cBO60AHbIN.
5. MHhopmaumoHHaa cuctema «EAMHOE OKHO AocTyrna K obpa3oBaTeflbHbIM pecypcam»

[3nekTpoHHbIN pecypc]. - Pexkum goctyna: http:/www.window.edu.ru/, cBO6G0AHbIN.

11.4 CoBpeMeHHble NpogecCMoHasIbHble 6a3bl AaHHbIX Y MH(OPMaLMOHHbIE cripa-
BOYHbIe CUCTEMbI

1. Bbasa paHHbiXx PubChem [3nekTpoHHbIA pecypc]. - Pexum  gocTtyna:
http:/www.pubchem.ncbi.nlm.nih.gov/, cBO604HbIN.

2. basza pgaHHbIX NIST Chemistry WebBook [3neKTpoHHbIN pecypc]. - Pexkum goctyna:
http:Zwww.webbook.nist.gov/chemistry/, cBO604HbINA.

CornacoBaHo:

3aB. oTZe/IoM B.A. Tapacosa
no 6néanoTe4HoOMy

06CNY>XNBaHNIO


http:Avww.edu.ru/
http:Zwww.fcior.edu.ru/
http:/www.window.edu.ru/
http:/www.pubchem.ncbi.nlm.nih.gov/
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12. MaTepuajbHO-TEXHHYECKOE o0ecnedeHue JUCHUILTHHBI

Peanu3zamus yueOHO#M nucumanHbl TpeOyeT Hanmumuus ydeOHoro kadbuuera 402 «MHTe-
PAKTUBHBIN JICKIIHOHHBIN 3a1», B TOM YHCIIE:
Cucremnsiii 6510k - Core 2 Duo E7400-Midi ATX 350 (1 r.);
Mounurop — Acer V193WAb WIDE 19" (1 wr.);
ITpoexTop — Epson EMP-XS5 (1 mrt.);
MoOwIIbHBIN PYJIOHHBIN SKpaH Ha mTaTuse (1 mrT.);
Beixon B Murepuer — mogem De-Link DWA 110 (1 mt.);
HaGop Harmsi bl TOCOOUH 10 000PYIOBAHHIO 3aBOJOB XUMUYECKOH MPOMBINIICHHOCTH;
Crounbl-niapthl — 30 mmT.

Peanu3zanus yaeOHoM auctuumuinabl TpeOyeT Hamuuus taboparopuu 112 «Jlaboparopuun
XUMUYECKUX CUHTE30BY

Jlabopamopnas meodensp:

BBITSDKHOM miKkad (3 mrT.), crou 1t BecoB CB-01, cTemnax maisg XuMA4ecKor mocy/asl (2 mrT.),
CTEJUIAX JJISI XUMUYECKUX PEAKTHBOB (2 IIIT.), CTOJIBI JJAOOpaTOpHBIE (8 IIT.), OCTPOBHBIE J1a00-
paTtopHble CTObI (8 1IT.), TabopaToOpHbIE CTONBI-TYMOBI (2 1IT.), 1abopaTopHas cToi-MoiKa (1
mt.), mwkad mist fokymentanuu (1 mr.), mkad Metammudeckuit (1 mrT.).

Qowenadopamopnoe 0060opydosarnue:
muctuusitop -4, pH-metp HI 2215, Becwer mabopatopusie AJ-320 CE, konbonarpesarens UT-
4120, neusr myenbHast, Tepmoctatr HT 30-M1 JULABO Gmbx,
xonogunsHuk Candy TSA 5143W, nmaboparopusiii xpomaTtorpad JIXM-80 (4 mr.), AL — 6 ka-
HaJIbHOE, TepMOIIKa(, MepeMelInBarolee YyCTPOMCTBO C PEryIMPOBAaHHEM YaCTOThI BPAIICHUS
[TYB2, maruuTtHas memanka MM-5, usmepurenb-perynarop temmneparypsl TPM-1 ¢ mpeobpaszo-
BaresieMm TepmodsiekTpuueckuM XA TIIK 184-00, renepatop Bogopoaa I'BU-6, mukponacoc,
KpUOCTAT YrleKUCcIoTHbIHN, Bucko3umeTpbl BIDK-2, BITXK-4, monocTat nabopaTtopHslii,

Cneyuanu3zuposanHvle yCHano8Ku U CmeHobl:

- naboparopHas ycraHoBKa «[Iuposu3 yrieBogopo10B», BKIIOYAOIIAs: PEaKTop-
MUPOJIU3Ep MPOTOUHBIN, TeYb TpyOUaTas ¢ peryiasitopoM temmnepatypsl TPM-1, Hacoc po3arop,
KOHJIEHCATOp 2-X XOJ0BOM, IPUEMHUKH, CUETUHK Ia3a;

- nabopatopHas yctaHOBKa «Jleruaparaiust CHUPTOBY, BKIIOYAIOIIAs: PEaKTOp KaTalu-
TUYECKUH MPOTOYHBIN, JO3UPYIOIIEe YCTPOICTBO, IEUb TpyOUaTas C peryasiTopoM TeMIIepaTyphl
TPM-1, X0noAWJIBHUK IPOTOYHBIN BOASHOM, YTIIEKUCIOTHBIA KOHIEHCATOP, IPUEMHUKH, CUET-
YUK Ta3a;

- naboparopHas ycraHoBKa «KaTtaauTHueckuil KpeKUHT YTIIeBOJA0POI0BY, BKIFOUAOIIAS:
peaKTop KaTAIUTUYECKUHN TMPOTOYHBIN, JO3UPYIOIIEe YCTPOMCTBO, IIeUb TpyOUaTas ¢ peryisTo-
poM Temneparypsl TPM-1, X0n0aWIBHUK NPOTOYHBIN BOASIHOM, YIIIEKUCIOTHBIN KOHJIEHCATOD,
MPUEMHUKH, CYETUUK ra3a;

- naboparopHas yctaHoBKa «OKuakoda3zHble XUMUYECKHE CUHTE3bI», BKIIOYAIOIIAs: Ja-
OOpaTOpHBIN PEaKTOP-CMECUTEIND, IEPEMEITUBAIOIIEEe YCTPOMCTBO C PETYINPOBAHUEM YaCTOTHI
BpallleHUs] MEIIATKU, J03aTOpP, TEPMOCTAT HUPKYISIUOHHBIN, OOPaTHBIN XOIOAUIBLHUK, TPOOO-
OTOOpHUK (5 mIT.).

Pabouue mecma:

- QHAJIMTUYECKOE OMpe/eleHHe KOHIICHTPAUU (DYHKIIMOHATBHBIX TPYII OPTraHUYECKUX
COCTMHEHUI TUTPOMETPUIECKIM METO/IOM (IUIETKH, OIOPETKH, TabopaTopHas Mocyaa);

- OIpeJeNieHne BA3KOCTH He(DTEPOYKTOB U OPTraHUYECKUX BEIIECTB (BUCKO3UMETPHI
BIDX-2, Tepmocrar);

- ompejeNeHue TEeMIEpaTypbl MOMYTHEHHUS HEPTEIPOAYKTOB METOJOM «XOJIOJHOTO
CTEpXKHS» (KPHOCTAT, CIISIUAU3UPOBAHHOE Tab0OpaTOpHOE 00OPYIOBAHHUE);

- XpomaTorpaduueckoe OmpeaesieHne KOHIICHTPAIlMH CTUPOJa B PEAKIIMOHHON CMecu
(xpomarorpad JIXM-80 (merextop ITMJI), ALIII, xomoHka HacamoudHasi, T€HEPATOp BOAOPOAA
['BY-6, ra30BbIii 6a/UI0H — TeNUi, BCIOMOTATEIbHBIC TIPUHAICKHOCTH );

- Xxpomatorpaduueckoe OmpeeieHne aHWINHA B PEaKIUOHHOW cMmecHu (Xpomarorpad
JIXM-80 (merexrop ITMJI), ALII, kononka HacamouHas, renepatop Bogopoaa ['BU-6, ra3zoBblil
OaJlJIOH — reNuid, BCIOMOTaTeIbHbIC TPUHAIICKHOCTH);




- Xpomarorpapudeckoe onpeaeIeHne KOHIIEHTPAIIMA OKHCH MPOIHIIICHA ¥ TIPOTTUICHT -
KoJI B peakiuoHHOW cmecu (xpomarorpad JIXM-80 (merextop ITNMI), ALII, kononka Haca-
nouHasi, TeHepaTop Bogopoaa ['BU-6, ra3oBeiii 6ayuioH — renuil, BCIOMOTaTeIbHbIC MPUHAICK-
HOCTH);

- OIpeJIeNICHHe aKTUBHOCTH HOHOB Bojiopoaa (pH-metp HI 2215, HabGop 3mekTpo10B);

- HNOTEHLIUOMETPUYECKOE TUTPOBAHUE - ONPEJEICHHUE ILEIOYHOIO YMCIa B MOTOPHBIX
macnax (pH-metp HI 2215, nabop smekTpoaoB);

- IOTEHIIMOMETPUUECKOE TUTPOBAHUE - OIIPEAETICHHUE LIEIOYHOI0 YHCIIa B IPOCTHIX I10-
mdupax okucu npormiena (pH-merp HI 2215, mabop 31ekTpo1oB);

- OIpeJIeICHHe aKTUBHOCTHU M KOHIIEHTparuu noHoB: 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 31eKTpoa0B)

- OompezeieHne BA3KOCTH OPraHMYECKUX COSAMHEHUI W/WIM cMecel (TepMocTar, BUCKO-
3UMETPBHI).

13. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
B nponecce npoBeneHus ayIuTOPHBIX 3aHATHI MPUMEHSIOTCS cleAyrouiue oOpa3oBa-
TEJbHBIE TEXHOJIOTUH 00yueHus (B MHTEPaKTUBHBIX (hopMax):

Paznen ‘ Bun 3ansaTus ‘ WHTepakTuBHAs q)opMa’ Yacsl

6 cemecTp

[IpoayKThl, TPOU3BOAUMBIE MPOMBIII- [IpoGnemHuas nexuus
neHHocteio OOHC. OcHOBHBIE CBIPB-
eBbie pecypcbl OOHC (kokcoxumuye-
CKO€ CBIpbe, HeTh, MOMYTHBIN T'a3)

Jlexkuus 2

CxeMbl ChIpBEBBIX IOTOKOB Ha IMpe- ['pynnoBas auckyccus
npustusix OOHC (na npumepe OAO
«HKHX») OcHoBHbIE CLIOCOOBI 1T0JTY-

JIaGopatopHoe
YEeHUs] MOHOMEpPOB U JpPYrux Herpe- 8

. 3aHSTHE

JENbHBIX COEAMHEHWH B TMPOMBIII-
nenHocty OOHC (BbIcmivie U HU3LINE
oJie(hHHBI)

7 cemecTp

TexHosmornueckass cxema IMOJy4EHUs
THIIOEH30/1a. XUMHUYECKHUE PEeaKIUH,
Jexamue B OcHOBE mpouecca. Kara-
JUTUYECKUNA KOMIUIEKC. Ycnosus Jlexuns Jlexuus-Bu3yanuzanus 2
npouecca. OTMBIBKA U HeWTpaiu3a-
Usl peakMOHHOM Maccel. Pextudu-
Kalys peakluOHHON MacChI.

TexHonornueckas cxema COBMECTHO- ['pynnoBas auckyccus
ro TPOU3BOJCTBA CTHPOJA U OKHCHU
nponuieHa. Ilomyuenue ruapomnepe-

JIabopaTopHoe
kucu Trioensona. Ilponece snokcu- paTop 8
3aHsTHE
nupoBaHus. Jermaparanus MOK.
XYUMUYECKHE peakluuu U YCIOBUA
IPOTEKAIOIIUX MPOLIECCOB.
MexaHu3M KaTHOHHOM NOJIMMEpHU3a- TpeHunr
MM Ha Tpumepe npousBojactBa Oy- | IIpaxTuueckoe 2
THUJIKaydyKa. TexHoornueckas cxema 3aHATHE

noJTydyeHHs! OyTHIIKaydyKa.




