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Kype 4,5

Cemectp 8.9

8 cemectp 9 cemectp
3a4yeTHbIE 3a4yeTHbIC
Yacel Yacel
(10505070003 €IMHUIIBI

Jlexmun 6 0,17 8 0,22
JlaGoparopHble 3aHATUSA 12 0,33 16 0,44
[IpakTiyeckue 3aHATUs - - 4 0,11
CamocrosTenbHas pabora 135 3,75 57 1,58
KoHTposb camocToATENbHON 14 0,39 14 0,4
paboThI
KonrpospHas pabora - 0,11 9 0,235
KypcoBas pabora - - 36 1
Bcero 171 4,75 108 3
Diapua. RIS MACE K2 3ayeT ¢ OLIEHKOM Dx3ameH (5)
KOHTPOJIb)
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PaGoyas mporpamma CocTaBlieHa ¢ y4eToM TpebosaHuil denepaabHOro rocy-
JapCTBEHHOTO 00pa30BaTebHOro CTaHgapTa Belcmero obdpaszosanus (Ne 910 or
07.08.2020) o manpasnenuro: 18.03.01 «Xumuyeckass TEXHOIOTHUs», Ha OCHOBa-
HUU ydeOHOoro IutaHa o0ydaromuxcs 2022 r.

PazpaboTuuk mporpamMmmsl: —_—
JlouenTt kadenpsr HegTexumuaeckoro CuHTe3a %ﬁ P.H. bapuesa

PaGouas nmporpamma paccMoTpeHa U 0100peHa Ha 3acenanuu kapenpst HXC,
npoTokon ot 6 amperst 2022 r. Ne 8

3aB. kadenpoit HXC Y, P.3. ArsamoB



1. Ilenu oceoenus oucyuniunsl
Hensmu ocBoeHust aucnMiUiMHEbl b1.B.06 TexHOJOrWs OCHOBHOI'O OPraHUYECKOTO M
HEe(DTEXMMHYECKOTO CHHTE3 SIBIISTFOTCSI:

a) popmupoBaHUEe HEOOXOAMMBIX 3HAHUHN O TEXHOJOTHYECKHUX MPOIECCaX OPraHNIECKOTO
CUHTE3a, 0 METOJIaX pa3ielieHus] 00Pa3yIONINXCs MPOAYKTOB, METOIaX OYHCTKH, TPEOOBAHUSIX K
KaueCTBY MPOAYKIIMU U CHIPHEBOI 0a3e, mapamMeTpax MpOBEACHHUS MPOIIECCOB;

0) MPUBUTH HABBIKM MCIIOJIIb30BAHUS 3HAHUH, MOJYYCHHBIX MO 0011e00pa3oBaTEeIbHBIM U
CHEIUAIHBIM JUCHIUIIIMHAM, TPU Pa3pabOTKe W MPOCKTHPOBAHUU TEXHOJIOTUH OCHOBHOTO O-
TaHMYECKOTO U HEPTEXUMUIECKOTO CUHTE3a;

B) BBIpa0OTaTh YMEHHE MTPOTHO3UPOBAThH XapaKTep, CBOWCTBA U 00JaCTh MPUMEHEHUS T10-
Jy4aeMBbIX MPOJTYKTOB.

2. Mecmo oucuyunaunwt 6 cmpykmype OIl BO
Jucnturunaa b1.B.06 TexHo10r1us OCHOBHOT'O OPraHUYECKOIr0 M He(hTEXUMHUYECKOT'O0 CHH-

T€3a OTHOCHUTCA K 4acTu, POpMHUpPYyEeMOl ydyaCTHUKaMH 00pa3oBaTelbHbIX OTHOLIECHUI 00pa3oBa-
TeNBHOU TporpamMMbl U popmupyeT y OakanaBpoB 1Mo HanparieHuro moarotoBku 18.03.01 «Xu-
MUYecKasi TEXHOJIOTHs» HAOOp CHelHalbHbIX 3HAHUI U KOMIETEHIINI, HEOOXOAUMBIX IJIsS BbI-
MOJIHEHUSI HAYYHO-UCCIIE0BATENbCKOM, TPOEKTHOM 1E€ATEIbHOCTH.

I[J'IH YCIICIIHOI'O OCBOCHHA NUCHUIIIIMHBI b1.B.06 TexHOIOIMs OCHOBHOI'O OPraHUYECKOTO

U He)TEXMMUYECKOTO cuHTe3a OakanaBp 1o HampasieHuto noarotoBku 18.03.01 «Xumuueckas

TEXHOJIOTHsD) IOJDKEH OCBOMTH MaTepuall IPEIIIECTBYFOIINX JAUCIIUILIHH!
a) b1.0.32 Ilponeccs! u annaparbl XMMHYECKUX IPOU3BOCTB

I[I/ICI_II/IHJ'II/IHa b1.B.06 TexHOJIOTM OCHOBHOI'O OPraHHYECKOI0 U He(bTCXI/IMI/I‘IGCKOFO CHH-

TE€3a SBISETCS MPEAUISCTBYIONMEH 1 He00X0auMa JJisl YCIIEITHOTO YCBOCHUS MOCTETYIONTNX U C-
LUIIUH:

a) b1.B.08 Hedrexumuueckuii cuaTe3 (MEXIUCIUILUTUHAPHBIA KyPCOBOM MTPOEKT)

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

3HaHus, MOIyYeHHbIE NpU U3ydeHnu AucuuIuiiHbl b1.B.06 TexHOoa0rus 0CHOBHOTO opra-

HHUYECCKOI'O U Hed)TeXI/IMI/I‘leCKOFO CHUHTE3a MOT'YT OBITh UCIIOJIb30BaHbI IIpHu NPOXOKIACHHUU ITPO-

M3BOJICTBEHHOW NMPAKTUKU U BBIIIOJHEHUU BBITYCKHON KBaTU(UKAIIMOHHOW pabOThl, MOTYT OBITH
UCIIOJIB30BAaHbl B HAy4YHO-MCCIIEOBATEIbCKON U IPOEKTHOM NEATEIBHOCTH II0 HAIPaBICHUIO

roarotoBku 18.03.01 «Xumuueckast TEXHOIOTHSIY.

3. Komnemenyuu oéyuarowezoca, gpopmupyemovie ¢ pesynbmame 0C60eHUA OUCUU-
nUHb
Kona 1 HanMeHOBaHME KOMITETEHIIUU ¥ HHIUKATOPA JOCTUKEHHS KOMITETCHIIUN

[T1K-4 CriocobeH Kk onepaTuBHOMY YIPaBICHUIO XUMUKO-TEXHOJOTUYECKHUM OOBEKTOM I10
IIPOU3BOJICTBY OPTaHUYECKHUX BEIIECTB

[1K-4.1 3HaeT XUMHUIO U TEXHOJIOTHUIO OPTAaHUYECKUX BEIIECTB, OCHOBBI SKOHOMUKH MPOU3-
BOJICTBA; HOPMATUBBI pacxoja ChIpbsi, MAaTEPUAIIOB, TOIUIMBA, PEAr€HTOB, CTAHAAPTHI, TEXHUYE-
CKHUE YCJIOBUS U JApYyrve pyKOBOJAIIME MaTepUallbl 10 pa3padoTke U O(POPMIIEHHIO TEXHUUECKON
JIOKYMEHTAIUM; TEPCIEKTUBBI TEXHUYECKOTO SKOHOMUYECKOIO PA3BUTHS MPOU3BOJICTBA; NEpe-
JIOBOW OTEUYECTBEHHBIM U 3apyOeXHBIH OMBIT B 0OJACTH MPOMU3BOJACTBA aHAIIOTUYHOW MPOIYK-
II1H; TTpaBHJIa IPOMBIIUIEHHOW O€30IIaCHOCTH, IO OXPaHe TPy/Ja U M0KapoOe30IMacHOCTH



[1K-4.2 YMeeT unTaTh MPOEKTHYIO TOKYMEHTAIUIO; pa3padaTbiBaTh METOANYECKHE U HOP-
MaTUBHBIC MaTepUalbl, TEXHUYECKYIO JOKYMEHTAIIUIO, & TAK)KE BHOCHUTH MPEITIOKEHUS U MEPO-
IPUATHUS TIO0 OCYIIECTBJICHUIO Pa3paOOTaHHBIX NMPOEKTOB M MPOHM3BOJCTBEHHBIX MPOrpamm; 3¢-
(eKTUBHO M 6€30MaCHO SKCILTyaTHPOBATh 000PYAOBaHHE, 3IaHHS U COOPY>KEHHSI, 3aKpEIICHHbIC
3a MPOU3BOJICTBOM; aHAJIM3UPOBATH NMPUUMHBI OpaKa W BBIITYCKa MPOAYKIIMH HU3KOTO KauecTBa,
pa3pabaTbIBaTh MEPONPUATHUS MO €r0 MPEaYINPEXKACHUIO; TPOBOIUTH TEXHUKO-3KOHOMUYECKYIO
OLICHKY HMHJ)KEHEPHBIX DPELIEHUI Ha OCHOBE pacueTa OCHOBHBIX IOKa3aTesell SKOHOMMYECKOMN
3¢ (HeKTUBHOCTH

[1K-4.3 Bnaneer HaBbIKAMM YIPABICHHUS TEXHOJOTMYECKUM IPOLECCOM; KOHTPOJIS CO-
OJII0JICHUS HOPM TEXHOJIOTUYECKOTO PEXHMMa, YCTAHOBJIEHHBIX PErJIaMeHTOM, MpaBwil Oe3omac-
HOCTH Ha TEXHOJOTUYECKOM OOBEKTE; KOHTPOJIS padOTHI MO MOBBIMIEHUIO 3 (HEKTUBHOCTH MPO-
M3BOJICTBA, COKPALIEHUS HOPM PacXxojia ChIpbs, S3HEPrOPECYPCOB, PEAre€HTOB; IMPOBEACHUS pac-
CJIEZIOBAaHUI M y4eT BHEIUIAHOBBIX OCTAHOBOK YCTAHOBOK, O0OPYHOBaHHMS, MPOHU3BOJCTBEHHBIX
HEMOJIAa0K; 00ecreYeHns CBOEBPEMEHHOM U MPAaBUIBLHON KOOPAWHAIMHM PabOThl TEXHOJIOTHYe-
CKOT0 00BEKTa B CITy4yasiX aBapHMHBIX CUTYAIHi{; METOIaMH OLIEHKH 3()(PEeKTHUBHOCTH UCIOIB30-
BaHUs PECYPCOB MPEANPUATHUS Ul pealn3alii TEXHOJIOTMUECKUX IIPOLECCOB U IMPOU3BOCTBA B
IIEJIOM; HaBBIKaMH cOopa U 00pabOTKM JaHHBIX, HEOOXOJUMBIX JUISL ONpEaesICHUs] SKOHOMHYe-
CKOH 3 PEeKTUBHOCTH

B pe3ynomame oceoenusn oucyuniaunovt 00yuaOuuiica 001:4Cen:

3HaTh:

a) XUMHU3M, KHHETHKY U TEPMOJANHAMHUKY XUMHKO-TEXHOJIOTHIECKHUX MPOIECCOB, UX TEX-
HOJIOTUYECKUE OCHOBBI;
0) METO/IbI MCCIIEIOBAaHMA, MPOCKTUPOBAHUS M MPOBEACHUS IKCIIEPUMEHTAIBHBIX PadoT.

YMers:

a) YMETh PaCCUYUTHIBATH OCHOBHBIE XapAKTEPUCTUKN XMMHUECKOI0 IIPOLECCa;

0) yMeTh OLIEHMBATh TEXHOJIOTUIECKYIO 3()(hEeKTUBHOCTH IIPOU3BOJICTBA;

B) YMETb MPOEKTHUPOBATH TEXHOJIOTUH OCHOBHOTO OPTaHWYECKOTO M HE(HTEXMMUUECKOTO
CUHTE3a;

') 3HaTh MPHHLIHUIBI ONTHMHU3ALNN TEXHOJOTHYECKUX TPOILECCOB NEHCTBYIOIUX U IMPO-
EKTUPYEMBIX TPEINPUITHIA He()TESXUMHUH.

Bnaners:

a) npueMamMu palbOTBl ¢ J1a0OpaTOPHBIM OOOPYAOBAHHMEM, MPHUMEHSEMbIM MJI aHalIu3a
HEPTEXUMHUECKUX MTPOAYKTOB;

0) HaBBIKAMU aHAJIM3a KauecTBa pabOThl YCTAHOBOK MOJATOTOBKH U MEepepadOTKH HePTEXH-
MHUYECKUX MPOIYKTOB;

B) HaBbIKaMH 0a30BbIX MH)XEHEPHBIX PaCUETOB;

I') CIIOCOOHOCTBIO K KOPPEKTHUPOBKE TEXHOJOTUYECKOTO peXUMa pabOThl YCTaHOBOK MOJ-
TOTOBKHM M CHHTE3a HE(PTEXUMHUYECKUX MPOIYKTOB C LIENbIO YIYUYIIEHHUsS KaueCcTBa MOJIy4aeMo
TIPOTYKITHH.

4. Cmpykmypa u cooepicanue oucyunaunsl b1.B.06 Texnonozua ocHoeHo20 opeanu-
4eCK020 U_Hehmexumuyecko20 cunmesa
OO01mast Tpy10eMKOCTh TUCITUTUTHHBI COCTABIISCT 8 3a4eTHRIX equHUIl, 288 4acos.

Buabl yueOHoi# padboThl B 4yacax

DopMBbI TEKY-
1Iero KOHTPOJIsA
yCIeBaeMOCTH
(o HexessiM ce-
MecTpa)
®opma npome-
JKYTOYHOM aTTe-
cramuu (1mo ce-
MecTpam)

Ne Pa3nea nucuu-
n/n IJIMHBI

CemecTtp
Jleknuu

IIpakTHyeckue 3aHM-
THS
JlabopaTopHbie pado-
ThI
KCP
CPC

(e}

cemecTp

1 ‘ Beenenue ‘ 8 ‘ 1 ‘ - ‘ 2 ‘ 3 ‘ 35 ‘ KonTpobHast pa-




0ota
2 [Tuponus yrnesomno- 8 2 ) 5 3 35 KonrtponbHas pa-
poIoB oota
Hpoueccm AJIKNJIN- KOHTpO_HLHa;[ pa-
3 | poBaHwMs B MpOMBITI- | 8 1 - 4 3 35 Oora, IpaKkTHYe-
nernoctu OOHC ckas pabora Nel
[Tpouecchl okuciie- KonrponbHas pa-
HHS B IPOMBIILIEH- 6ota, mabopatop-
4 noct OOHC 8 2 - 4 5 30 Hast paborta Nel,2,
IpyIIOBask AUCKYC-
cust Nel,2
dopma aTTecTaluu: 3ayeT c OLICHKOM
9 cemecTp
IIpouecchl ruapa-
AL M TIApHPO- KonTponsHas pa-
5 BaHUs 9 2 1 4 3 6
6ota
B IIPOMBIILIJIEHHOCTH
OOHC
Paznuunbie ciocoObl
6 | momyuenus uzompe- | 9 2 1 4 3 6 KOHTpgm’HaH pa-
oTa
Ha
ITpouecchl OKkCHAITH-
JIMPOBaHUA U OJIH- KoutponbHas pa-
7 roMepu3aluu B 9 2 1 4 3 5 Oota, mpakTHYe-
[POMBIIIIEHHOCTH ckast pabora Nel
OOHC
[TpownsBoacTBO OY- KonTposbHas pa-
THJIKAydyKa 6ota, 1abopatop-
8 9 2 1 4 5 4 Hast pabora Nel,2,
rpyNIIoBast JUCKYC-
cust Ne 1,2
9 Kypcosas pabora ) ) ) ) ) 36 3amuTa KypcoBoit
paboThI
®dopma arTecTalyu: Ok3ameH (27)
5. Cooeporcanue nekyuonnvix 3anamuii no memam C yKazanueM GOpMUPYEMBIX KOMIIE-
TEHIUHU
Nuauka-
Ne | Pazgen nuc- Ha Tema 1eKIHOHHOIO TOpRI 210~
N I —— - SAHSITHS Kparkoe conepxanue CTHIKEHUS
Chl KOMIIe-
TeHU MU
8 cemectp
1 Bsenenue Tema 1 MWcrounuku | CelpbeBble HICTOYHHUKH U ChIPbE-
CBIpbSi M HCXOJIHBIE | Bbl€ TOTOKU MJII IPOMBIIUICH-
Bemectea s opra- | Hoctu OOHC. Ilpoxyknwsi, BbI-
HUYECKOTO CUHTE3a MycKaemasi MPOMBIIIIEHHOCTHIO
1 OOHC. [K-4
Tema 2 Kokcoxumu- | Ilepepabotka HedTH. CriocoObl
Yeckoe M He(TeXUMU- | mosyyeHus: oJepuHOB U apoma-
YECKOE ChIPhE TUYECKUX COEAMHEHUH, UX TeX-
HUYECKHEe CBOMCTBA M HalIbHEH-
11ast nepepadoTKa.
2 [Inpomnu3s yr- Tema 3 Iuponu3 yr- | Tepmuueckass cTaOUIBHOCTD yT-
JIEBOZIOPOJIOB 2 JIEBOJI0OPOJIOB KaK | J1eBoJOpo/IoB. XUMHYECKHE pe- TK-4




croco0  TMOydYeHHS
HeTpeaeTbHbIX u
apOMaTUYECKUX  CO-
€AMHECHUI

aKIUH, MPOTEKAIOIINe IpPHU IH-
poiu3e, MeEXaHW3M MUPOJIM3a.
Ceippe muponuza. CTpykTypa
ycraHoBku nupoiusa. Ilepepa-
00TKa MUporasza u MUpoOCH3MHA.
YcraHOBKa THAPOACAIKWIAPO-
BaHUS s TepepadOTKU  OT-
JeNbHBIX (DpaKkIuii TPOITYKTOB
UPOJIN3A.

[Ipoueccsr an-
KHWJIMPOBAHUSA
B IIPOMBIIII-
JICHHOCTHU

OOHC

Tema 4 IIpousBoACTBO
ATHIIOEH30J1a

XHWMHMYECKUE PpEeaKLuu, IMpoTe-
Kalolue MpU  aIKHJIMPOBAHHH
OEH30J1a ATUJICHOM C HCIIOJIb30-
BaHHEM KaTaJIUTUYECKOTO KOM-
IUIEKCa Ha OCHOBE XJIOPUCTOTO
amoMHiHUsA. BpIOOp TexHOIIOrH-
yeckux mapameTpoB. CrocoOb
caarus Temia. Cucrema OTMBIB-
K{, HEUTpaJIM3allMd U PEKTU(U-
kauu. [lepepaboTka 0TX0/10B.

I1K-4

Tema 5 IlpousBona-
CTBO HOHWJI(EHOJIA

Chlpbe, TEXHOJOIMYECKHE I1a-
pameTpbl, OYHMCTKa TOTOBOIO
IPOAYKTa, HAIPaBJIEHUS €ro uc-
II0JIB30BaHUA. TeXHOJIIOrn4ecKas
CXeMa IOJIyueHUsI HOHMJI(EHO-
na.

I1K-4

[Tpoueccol
OKHCJICHUS B
MIPOMBIIIICH-
Hoctu OOHC

Tema 6 CoBmecTHOE
HpOI/I3BOILCTBO OKHNCH
MPOIUJICHA CO CTHPO-
JIOM

TeopeTnyeckre OCHOBBI OKHC-
nenus. Ilpomecc momyueHus
TUAPONIEPEKUCH  3TUIIOEH3071a.
ONOKCUIUPOBAaHUE IPOIHUJICHA.
Herunparauus MeTHI(hEeHMIT-
kapOunona. IlepepaboTka mene-
BBIX BCUICCTB, MOOOYHbBIE npo-
JYKTBI U UX YTUIHA3ALUA.

Tema 7 Ilpouecc mpo-
M3BOJICTBA OKHMCH ITH-
JeHa

TexHomornueckue mnapaMmeTpbl
mporecca MPOU3BOJICTBA OKHCH
sTujeHa. BrIOOp OKuCHstONero
arenTa. [lepepaboTka OTXOOB.

I1K-4

9 cemectp

[Ipoueccsl
TUApaTaliu
U TUJIPUPO-
BaHUs
B IIPOMBIIII-
JIEHHOCTH
OOHC

Tema 8 Brimenenue
M300yTHIIeHA

XuMHU3M Tpolecca THJ-
patanuu. Y CTaHOBKA BbIIEICHUS
n300yTUIIEHA U3 OyTUIIEHCOAEp-
Kanmx (Qpakuuii METOJOM TU-
partaruu. [Ton6op ycnoBuit mpo-
1ecca, pasjiokKeHHe TPUMETHII-
KapOWHONA, OYHCTKAa H300yTH-
JeHa, ero JaibpHeimas nepepa-
0oTKa.

Tema 9 IIponsBoacTso
STUJICHTJINKOJIS

VYcnosusa npouecca. TexHonoru-
YECKOE OIHCaHUE Ipolecca.
[ToGouHBIE POTYKTHI.

Tema 10 Mcnoap3oBa-
HUE TMPOIECCOB THUJ-
pUpOBaHUA JIniE:
OYUCTKA  IPOAYKTOB

OuncTKka JTUIEH- U IMPOMUJICH-
coJiepKaiux (Gpakiuil nupoIu-
3a OT AlETUJIEHOBBIX NMPHUMECEH.
Ounctka nzonpena. Ilonyyenue

I1K-4




OpraHru4YeCKOoro CuH-

TC3a

pacTBOPUTENEN TMOJUMEPU3ALU-
OHHOM YUCTOTHI C IPUMEHEHUEM
Merona ruapupoBanus. Cenek-
TUBHOE ruapuposanue. Karanu-
3aTOpBI, YCIOBHUs IIPOLECCa.

Paznmuunsie
CII0COOBI MO-
Jy4YEHHUS U30-

IpeHa

Tema 11 Ilpouecchl
JETUAPUPOBAHUS

Cnoco0 mnonydeHHs] H30IpeHa
METOAOM [JBYXCTAaIUWHOIO Je-
rugpupoBanus. Karamuszaropsl,
yCIOBHs, IOOOYHBIE pEAKLUU.
Brinenenne wuzonpeHa u3 u30-
MPEH-U30aMUJICHOBBIX (PpaKLuit
METOJIOM JKCTPAKLIMOHHON M-
CTUJUIALIVH. WNurubuposanue
tepMonionumepusaunu.  [loHs-
THE UHTUOUTOPOB.

Tema 12 IlpousBon-
CTBO IOJIy4Y€HUSl H30-
IpeHa u3 u3olyruse-
Ha U hopmMasibIeTuaa

OnnocramuiiHblA M JBYXCTa-
JUWHBIA  TPOLECChl. XUMHU3M,
TEXHOJIOTHS, TMapaMeTphl IMpo-
1ecca, CIOCOOBI BBIACICHUS U
ouncTku u3onpeHa. Ilepepabot-
Ka 1MoOo4HbIX NpoaykToB. Crio-
co0 BBIIETICHUSI H30MIpPEHA U3
nuponn3Hon Cs-ppakmmm.

I1K-4

ITpoueccol ok-
CHUATUIIMPOBA-
HUS U OJIUTO-
MEpHU3aliH B
MIPOMBIIIICH-
Hoctu OOHC

Tema 13 IlpousBon-
CTBO IMPOCTBIX IIOJIN-

3¢pupoB

TeopeTnueckre OCHOBBI, amIa-
paTypHoe oQopMIIEHHE Mpolec-
ca. YCTaHOBKa MOJIy4eHUs MPO-
CTBIX TONMMA(UPOB. YCTaHOBKA
OKCUATUJIMPOBAaHUS alKUI(EHO-
JIOB.

Tema 14 TIlponeccs
OJINTOMEPU3ALIUH

[IpousBoacTeo OJIMTOMEPOB
nponwieHa. KaTHOHHBIN U Me-
TaJNIOpraHUYeCcKUi KaTajus.
[Tony4yaemble MPOMYKTHI, UX OT-
JUYMEe B 3aBUCUMOCTH OT THIA
KaTajau3aTopa. YCTaHOBKa MO-
Jy4eHUs] TPUMEPOB U TETpame-
poB mponuieHa Ha (ochopHO-
KHCJIOTHOM KaTaJIu3aTope.

Tema 15 IlIpousson-
CTBO JHHEHHBIX O-
osieruHOB

VYcraHOBKa NOJIy4EHHs JIMHEH-
HBIX 0-0J€(QUHOB Ha TPUITHU-
nanmroMuHuM. HampaBneHus wuc-
MIOJIb30BAHUSI IIPOJYKTOB OJIM-
TOMEpH3aLUN.

I1K-4

[TpousBon-
CTBO OyTHIIKa-

ydyKa

Tema 16 Ilpouecc
MIPOU3BOJICTBA OyTHII-

KayJyka

Karanuzatopsl nponecca. Tex-
HOJIOTUYECKasi CXeMa MPOU3BOJI-
CTBa

[1K-4

6. Cooeporcanue

npaAKmMuYecKux 3aHAmuil
Llenpro mpoBeAeHUsI MPAKTUYECKUX 3aHITHH sBIsieTcs (OpMUpOBaHUE He-
OOXOJUMBIX 3HAaHUUA O TEXHOJIOTMYECKUX MpOIleccax OpraHMYeCKOro CHUHTE3a, O
METO/aX pa3JieJeHus: 00pa3yoIIMXCs NPOAYKTOB, METOJIaX OUYUCTKH, TPEOOBAHUAX
K KauecTBY MPOAYKIMHU U CHIPHEBOM 0aze, mapaMeTpax MpOBEACHUS TPOLIECCOB.

Ne
n/n

Pasznen nuc-
HUIIJTAHBI

Ya

Tema npakTn4yecko-
r0 3aHATUA

Kpartkoe conepxanue

HNuauka-
TOPBbI A0-




ChI CTHKEHUSA
KOMIIe-
TEeHIHHU
| 8 cemectp
9 cemectp
1 [Ipoueccnl MarepuanpHbiii  0a- | Pazbop, paccMoTpeHue u perie-
rujipaTaluu nmaace XTII HUE 33J]a4 Ha TEMY MaTepHaIbHO-
U TUJPUPO- ro OanaHca XUMHKO-
BaHUs 1 TEXHOJOTMYECKHUX IPOILIECCOB OC- [1K-4
B [TPOMBIIII- HOBHOT'O OpPraHHYeCcKOro u
JICHHOCTHU HEe(PTEXUMHUYECKOTO CUHTE3a
OOHC
2 Paznuuneie TernnoBoi Oamanc | Pazbop, paccMoTpeHue u perie-
CIIOCOOBI I10- XTII HUE 3a7a4 Ha TeMY TEeIlJIOBOro 0a-
TY9EHHS H30- | 4 JaHCa XUMUKO-TEXHOJIOTHUYECKHX K-4
npeHa IPOIIECCOB OCHOBHOI'O OpraHuye-
CKOTO U He()TEeXMMHYECKOrO CHH-
Te3a
3 |IIpomecchl Ok- Pacuersl  ocHOBHBIX | M3yueHue pacyera ycTaHOBOK
CUATHIIMPOBA- MPOLIECCOB  TEXHOJIO- | TOATOTOBKU MPOIECCOB TEXHOJO-
HHS M OJUTO- |, | THH OCHOBHOTO Opra- | TMH OCHOBHOTO OPTaHHYECKOTo 1 K-4
MepH3aIuu B HUYECKOro U HedTe- | HePTEXUMUYECKOTO CUHTE3a
MIPOMBIIIICH- XUMHYECKOTrO CUHTE3a
Hoctn OOHC
4 [TpousBoa- Pacuersl  ocHOBHBIX | M3yueHue pacyera ycTaHOBOK
CTBO OyTHIIKA- MPOLIECCOB  CHHTE3a | CHHTE3a IMPOLIECCOB TEXHOJIOTHH
y4ayKa | | TEXHOJNOTHM OCHOBHO- | OCHOBHOTO  OPraHHYCCKOTO M
0 OPraHU4ecKoro H [ HepTEXUMHUUYECKOTO CUHTE3a
He(PTEXUMHUECKOTO
CHHTE3a
7. Codeporcanue 1a00pamopHblx 3aHAMU
Nuauka-
Ne | Pa3zgen auc- Ha Tema n1a6opaTopHo- TOPRI 10
Y E— - 0 3AHSITHSI Kparkoe conep:xxanune CTHIKEHHU S
ChlI KOMIIe-
TeHUHHU
8 cemecTp
1 Beenenue [IpoBenenne WHCTpPyKTaxa IO
TexHuke Oe3zonmacHocTu. KoH-
2 TPOJb 3HAHHUK MO MeTojaMm 0Oe3- [1K-4
OIACHOTO BBITIOJIHEHUsI J1abopa-
TOPHBIX padoT.
2 IIuponus yr- TaGopaTopHEE mpak- N3yyenne TexHUKH 6630n31CHO-
JIEBOJIOPOJIOB CTH, TeopuHu JabopaTopHOHl pa-
tukyM «llomyuenue
H30TeH PasTIOAKEHI- OOTBI, MOATOTOBKA CHIPHS, cOOp
5 €M THMETHILTHOKCA- YCTAaHOBKH, IPOBEIECHUE 3KCIIe- K-4
e pUMEHTa, aHaIW3 TONyYECHHBIX
JTaHHBIX (COOTHOIIIEHUE CBIPHS
1:1, TemmepaTypa mpolecca
600°C)
[Ipomeccsr an- N3ydeHue TexHUKU Oe30mMacHO-
KUJaupoBaHus | 4 CTH, TEOpUH J1a0OpPaTOpHOUN pa- I1K-4
B ITPOMBIIII- 0OTBI, TMOATOTOBKA CHIPHs, cOOp




JICHHOCTHU YCTaHOBKH, IPOBEACHUE IKCIIe-
OOHC pUMEHTA, aHaIU3 IOJYyYEHHBIX
JAHHBIX (COOTHOIICHHE ChIPbS
1:1, TemmepaTypa mpouecca

800°C)

4 IIpoueccsl W3yuenne TexHUKH O€30MacHO-
OKHCJICHUS B CTH, TEOpUH J1a0OpPaTOpHOUN pa-
MIPOMBIIIUICH- 0OTBI, MOATOTOBKA CHIPHS, COOP
Hoctu OOHC YCTaHOBKH, IMPOBEICHUE 3KCIIe-

PUMEHTa, aHAIWU3 IOJYyYSHHBIX
JTAHHBIX (COOTHOIICHUE ChIPhsS
1:1, TemmepaTypa mpolecca
1000°C)

9 cemectp

5 ITpoueccer [IpoBeneHne WHCTpYKTaXa IO
THpaTaluH TexHuKe Oe3omacHoctu. Kon-
¥ THJIPHUPO- TPOJIb 3HAHWH 1O MeToJaM Oe3-

BaHHUS OIIaCHOTO BBITIOJIHEHHS Jlabopa- [1K-4
B TIPOMBIIII- TOPHBIX padoT.
JCHHOCTH
OOHC
6 Pa3nuuneie W3ydyenue texHuku Oe30MacHO-
CITIOCOOBI T10- CTH, TEOpUH JIabOPAaTOPHOW pa-
JTy4eHHUs U30- OO0TBI, MOJATOTOBKA CHIPbs, COOp
npeHa YCTaHOBKH, IPOBEICHHUE JKCIIe- [K-4
pUMEHTa, aHaIU3 IOJyYCHHBIX
JTaHHBIX (COOTHOILCHHE CHIPHS
JlaGopatopHsriii pak- | 1:1, Temmeparypa mporecca
tukyMm «ITuponus pas- 600°C)
7  [IIpomecch Ok- JUYHBIX HePTAHBIX | M3ydyeHue TexHHKU Oe30macHo-
CUATUJIMPOBA- Gbpakuuii npu Bappu- | CTH, TEOPHU JTaOOPAaTOPHOH pa-
HUS U OJIUTO- pyeMoii TemnepaType» | 00TBI, TOArOTOBKA CHIPbsi, COOP
MepHu3aluu B YCTaHOBKM, IPOBEIACHUE HKCIIe- K-4
HPOMBIIIICH- pUMEHTa, aHaJINW3 MOJYYEHHBIX
Hoctu OOHC JAHHBIX (COOTHOUICHUE ChIPbs
1:1, Ttemmeparypa mporecca
800°C)
8 [TpousBon- N3yuenne TexHUKH O€30MacHO-
CTBO OyTHJIKa- CTH, TEOpUH J1a0OpaTOpHOM pa-
ydyKa 00THI, OATOTOBKA CBIPbs, cOOp
YCTaHOBKM, IPOBEJACHUE JKCIIe- K-4
pUMEHTa, aHaJINW3 MOJYYEHHBIX
JAHHBIX (COOTHOUICHHE ChIPbs
1:1, TemmepaTypa mporlecca
1000°C)
8. Camocmoamenvnasn paboma
Ne Nuaukaropsl
n/n Temb1, BEIHOCHMDIE Yacel ®opma CPC JOCTH/KEHUS
HA CAMOCTOSITEJILHYIO PadoTy
KOMIIeTeHIIHH
8 cemecTp
1 | [IpoayxTsl, Ipou3BOMMBIE IPOMBIIIIEHHO- | 35 | KoHcnekTupoBaHnue,
ctbto OOHC. OcHOBHBIE CBIPBEBBIE PECYP- BBIIIOJIHEHUE  KOH- K-4
col  OOHC (KOKCOXMMHYECKOE CBIPbE, TPOJILHOM pabOoTHI
He(Th, NONMYTHBIN Ira3)




2 | CxeMbl CBIpBEBBIX IOTOKOB Ha mpennpuaru- | 35 | Koncnektupoanue,
sx OOHC (ma mpumepe OAO «HKHX») BBIIIOJIHEHUE  KOH-
OcHOBHBIE CITOCOOBI MOTY4YEHUSI MOHOMEPOB TPOJILHOM pabOTHI K-4
U JpYTUX HENpEIeNbHbIX COECOUHEHUM B
npoMmbinieHHoctd OOHC (BbIciine U HU3-
mue oJerHbI)
3 | Tepmuueckasi cTrabmIbHOCTH yriieBogopo- | 35 | KoHcnektupoBanwme,
n0B. XMMHMUYECKHUE pEeaKLUu, IPOTEKAOLUe BBIIIOJIHEHUE  KOH-
npu nuponuse. llepBuuHble M BTOpUYHbIE TPOJIBHON PabOTHI
peakuun. PagukaibHbIil MEXaHU3M pEaKLIUU
[IMPOJM3a Ha MPUMEpE PA3JIOKEHUs ITaHA. K-4
@DaxTOophl, BIMSAIOLUIME HA COCTAaB M BBIXOJ
poAyKTOB nuponusa. [luponus yrieBono-
POJIOB C LIENBIO MOMyYSHUsT HU3IMIUX OJie(u-
HOB. CbIpbe nuponusa. CTpyKTypa yCTaHOB-
KM [THPOJIN3A.
4 | Ilepepabotka mmporaza u mnupoOensuHa. | 30 | KoHcnekrupoBanwue,
[Ipumenenue npoueccoB aacopOLUUU U THJI- BBIIIOJIHEHHE  KOH-
PUpPOBAaHUA I OYUCTKHU IIPOAYKTOB IIUPO- TPOJIBHOU paboThI [1K-4
JIN3a.MCIOJIb3YeMbIE aJICOPOEHTHI U KaTajlu-
3aTOpPbI THPUPOBAHMSL.
9 cemecTp
5 | Texnonornueckas cxema HOJTyYEHUS 6 KoucnekrupoBanue,
TIiI0eH30/1a. XUMUYECKUE pEaKLuH, Jie- BBINIOJIHEHUE  KOH-
Kame B OCHOBe mporecca. Karaimnruue- TPOJIBHOU pabOThI
CKMI KOMIUIeKC. YcioBusi mpouecca. OT- [1K-4
MBIBKA M HEUTpanu3alus peaKUuOHHON
Macchl. Pextuduxanus peakuMoHHOM Mac-
CBI.
6 | TexHomorM4eckass cxeMa COBMECTHOTO IPO- 6 KoncnekrupoBanue,
M3BOJICTBA CTHPOJIA M OKHCH HPONHJICHA. BBIIIOJJTHEHUE  KOH-
[Tonydyenue ruApONEpPEKUCH STUIOEH30JA. TPOJILHON PabOThI K-4
[Ipouecc snmokcuaupoBanus. [eruaparanus
M®K. Xumuueckue peakuud U YCIOBHS
MIPOTEKAIOIINX MPOIECCOB.
7 | MexaHu3M KaTHOHHOW MOJMMEpU3alMH Ha 5 Koncnekruposanue,
IpUMepe TMPOM3BOJACTBA  OyTHIIKaydyKa. BBIIIOJJHEHUE  KOH- K-4
TexHonornueckas cxema Moiay4eHus OyTHII- TPOJIBHOU paboThI
KaydyKa.
8 | [Ipou3BoACTBO TPHUMEPOB M TETPAMEPOB 4 Koncnekruposanue,
nponuiaeHa. XHUMHU3M, TEXHOJOTHYecKas BBIIIOJIHEHUE  KOH-
CX€Ma, HaIlpaBJIEHUSI HCIIOJIb30BAaHMSI TOTO- TPOJIBHOU paboThI
BOM NpoayKuuu. [Ipon3BOACTBO JIMHEHWHBIX [1K-4
a-oneuHOB. XUMH3M, TEXHOJOTHYecKas
CXeMa, HaIlpaBJIEHUSl HCIIOJIb30BAaHMS T'OTO-
BOW ITPOJTYKIIUH.
9 | Kypcosas pabota 36 | BemmomHeHue Kypco- [K-4
BOM pabOTHI
8.1 Konmpons camocmosamenvnoil paGomot
Ne Nuauxaropsl
n/n Temel, BhiHOCHMbIe Yacel ®opma CPC JMOCTHKEHUSI
Ha CaAaMOCTOSITEJIbHYIO padoTy
KOMIIETeHIIUH
8 cemecTp
1 ‘ [IpoayKThl, TPOU3BOAUMBIE TPOMBIIUIEHHO- ‘ 3 ‘ [IpoBepka KOH- ’ I1K-4




ctbto OOHC. OcHOBHBIE CBIPBEBBIE PECYp-
col  OOHC (KOKCOXMMHYECKOE CBIphE,
HE(Th, MOMYTHBIN Ta3)

TPOJILHOM pabOTHI

CxeMbl CBIPbEBBIX MOTOKOB Ha MPEANPUATH-
sx OOHC (ma mpumepe OAO «HKHX»)
OcHOBHBIE CITOCOOBI TTOTYYEHUS] MOHOMEPOB
U JPYruX HENpeAeTbHBIX COCIUHEHUN B
npoMmbinieHHoctd OOHC (BbIciine U HU3-
mue oJerHbI)

IIpoBepka KOH-
TPOJIBHOU pabOThI

I1K-4

Tepmudeckasi CTaOWIBHOCTH YTIIEBOAOPO-
J0B. XMMHUYECKHE PEaKlUH, MPOTEKAIOIINE
npu nuponuse. [lepBuuHble U BTOPUYHBIE
peakunu. PagukaibHbIil MEXaHU3M PEAKLIMU
MUPOJIM3a HA TPUMEPE PA3IO0KEHUS FTaHa.
@akTophl, BIUSIOINIME HA COCTaB M BBIXOJ]
MPOAYKTOB mupoiin3a. [Iuponus yrieBomao-
POJIOB C IENBI0 MOJTYYCHUS HU3MIUX oyedu-
HOB. ChIpbe nupoisinza. CTpyKTypa yCTaHOB-
KM ITUPOJIU3A.

IIpoBepka KOH-
TPOJIBHOU pabOThI

I1K-4

[lepepaboTka mnwmporaza W NHPOOSH3WHA.
[Ipumenenue npoueccoB aacopOLUUU U THJI-
pUpOBaHUA JUIsI OYUCTKH IPOLYKTOB ITHUPO-
JIN3a.MCI0JIb3YeMbIE aJCOPOEHTHI U KaTajlu-
3aTOPBI TUAPUPOBAHUSI.

[IpoBepka KOH-
TPOJIbHOU pabOThI

[1K-4

9 cemecTp

TexHonornueckas cxema MIOJTY4ECHUS
TIiI0eH30/1a. XUMUYECKUE pEaKLuH, Jie-
Kame B OCHOBe mporecca. Karaimnruue-
CKMI KOMIUIeKC. YcioBusi mpouecca. Ot-
MBIBKA M HEUTpanu3alus peaKUuOHHON
Macchl. Pextuduxanus peakuMoHHOM Mac-
CBL.

3

[IpoBepka KOH-
TPOJIBHOU pabOThI

[1K-4

TexHomornueckas cxema COBMECTHOIO IIPO-
M3BOJCTBA CTUPOJIA M OKHCH IPONUJICHA.
[Tosnyuenue TrUIPONEPEKUCH ATHIIOEH30IA.
[Ipouecc snmokcuaupoBanus. [eruaparanus
M®K. Xumuueckue peakuud U YCIOBHS
MIPOTEKAIOIINX ITPOLIECCOB.

[IpoBepka KOH-
TPOJIBHOU paboThI

I1K-4

MexaHu3M KaTHOHHOW MOJMMEpU3ALNU Ha
npuMepe  NPOM3BOJACTBA  OyTHIIKaydyKa.
TexHomoruueckasi cxema mojydeHus OyTHJ-

KaydyKa.

[IpoBepka KOH-
TPOJIBHOU paboThI

I1K-4

[Ipon3BOACTBO TPUMEPOB M TETPAMEPOB
MpoNWIeHa. XUMH3M, TEXHOJOTHYECKast
CcXema, HalpaBJICHUS HCIIOIb30BAHUS TOTO-
BOM mpoaykuuu. [Ipon3BOACTBO JIMHEMHBIX
a-oneuHOB. XUMH3M, TEXHOJOTHYecKas
CXema, HalpaBJICHUs HCIIOIb30BAHUS TOTO-
BOW ITPOJTYKIIUH.

[IpoBepka KOH-
TPOJIBHOU pabOTHI

[1K-4

9. Hcnogb30BaHHE PEHTHHIOBOI CHCTEMBbI OLIEHKH 3HAHUIA

[Ipu oneHke pe3yabTaTOB AESITEILHOCTH O0YYarOMIMXCS B paMKaxX AUCHUILIINHBI «TexHo-
JIOTUS. OCHOBHOTO OPTraHWYECKOr0 M HE(PTEXUMHUYECKOrO CHHTE3a» HCIOJb3YeTCs] PEUTHHTOBas
cucrema. PeiftunroBas oueHka GopMupyeTcsi Ha OCHOBAHUHU TEKYIIETO M MPOMEXKYTOYHOIO KOH-
Tposs. MakcumanbHOE 1 MUHUMAaJIbHOE KOJMYECTBO OAJJIOB IO pa3IMYHBIM BHUJIaM y4yeOHOH pa-



60ThI onucaHo B «[lomoxxeHnn o OaTbHO-PEUTHHIOBON CHCTEME OLEHKH 3HAHWW CTYACHTOB U
oOecnieuenus kayectBa yueoHoro npoueccay PI'bOY BO «KHUTVY ».

OnenuBaromue MeponpusATUs Kon-Bo - banbt
min | max

8 cemecTp
BrInonHenue npakTHuecKoi paboThl 1 6 10
Brimonnenue nabopaTopHbIX padoT 2 9 16
I'pynnoBas auckyccus 2 3 4
KontposnpHas pabota 1 18 30
3aueT ¢ OLEeHKOMI 1 24 40
HUTOI'O 60 100
9 cemecTp
BrinonHenue npakTHuecKoi paboThl 1 6 10
Brimonaenue nabopaTopHbIX padoT 2 9 16
I'pynnoBas auckyccus 2 3 4
KonTtposnpHas pabota 1 18 30
DK3aMeH 1 24 40
HUTOI'O 60 100
O1neHOYHbBIE CPEICTBA Koi-Bo Min, 6amwioB Max, 6amnoB
Kypcosast (pabota) 1 60 100

10. OueHouHbIe cpeacTBA A/ TEKYLIEro KOHTPOJISA YCIeBAeMOCTH, TPOMEKYTOYHOM

ATTECTAIlMU IO HTOraM OCBOCHUA NTUCHHUIIIIMHBI

OrneHoYHBIC CPEACTBA JJIA MPOBEACHUS TEKYIIETO KOHTPOJS YCIIEBAEMOCTH, MPOMEXKY-
TOYHOM aTTecTanuu oOy4JaroNIMXCs U UTOTOBOM (TOCYTapCTBEHHOH MTOTOBOM) aTTECTAIMK pas-
pabaThIBAIOTCS COIIACHO MOJOXKEHHI0 0 POHJaX OLEHOYHBIX CPEACTB, PACCMAaTPUBAIOTCS Kak
COCTaBHAs 9acTh pabodeii mporpaMMbl H 0OPMIISIOTCS OTJICITBHBIM JJOKYMCHTOM.

11. UudopmanmnoHHo-MeTOAHYECKOE 00ecedeHue JUCITUIIMHBI

11.1 OcHoBHas quTEpaTypa

[Tpu nzyuennn aucuuiuiHel b1.B.06 TexHOIOTHS OCHOBHOTO OPraHUYECKOro W HedTe-

XUMUYECKOTO CHUHTE3a
110JIb30BATh CIIEIYIONLYIO JIUTEPATYPY:

B KaU€CTBE€ OCHOBHBIX HMCTOYHUHKOB I/IH(l)OpMaIII/II/I PEKOMCHAYCTCA HC-

OCHOBHbIE HCTOYHUKH nmbopMamm

Ko.1-B0o 7K3.

ITorexuH, B. M. Xumus v TEXHOJIOTUS YITIEBOJLOPOAHBIX Fa30B
Y ra30BOr0 KOHJIeHcaTa: yueOHuk: B 2 yacTsax / B. M. Ilore-
xuH;CankT-IleTepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTHYE-
CKUM UHCTUTYT (TEXHUUECKUI yHUBEpcUTET). - CaHKT-
[TerepOypr: Xumusaar, 2020. — 561 c.: ui. - Pexxum nocryna:
o mmoxmucke. - URL:

https://biblioclub.ru/index.php?page=book&.id=599146.-

bubmmorp.: c. 551. - ISBN 978-5-93808-354-7. - Tekct: arnek-
TPOHHBIM.

OBC «YHuBepcurerckasOnoImoTe-
Ka

OHJIANHY

https://biblioclub.ru/index.php?page
=book&id=599146

Hoctyn ¢ mo0oii Touku MHTEepHeT

nocie peructpaiuu [P-aapeca
HXTHU

XuMHUUECKasi TEXHOJIOTHUS OPTaHMYECKHUX BEIIECTB: yueOHOe
noco6wue: [16+] / T. H. Cobaukuna, E. C. [Terpoga, 1O. b. ba-
paHoBa [u 11p.]; MunuctepcTBo 00pazoBanus U Hayku Poccun,
Kazanckwnii HarimoHaIBLHBIN HCCIIEI0BATENECKUN TEXHOIOTHYE-
cknii yHuBepcuteT. - Kasans: Kazanckuii HayuHO-
ucclienoBareabckuil Texnonornueckuil yausepeurer (KHU-
TV), 2018. - 80 c.: un. - Pexxum noctyna: o noamnucke. - URL:

https://biblioclub.ru/index.php?page=book&id=500955
-bubnmorp.: ¢. 78. - ISBN 978-5-7882-2366-7.- TekcT: 3J€KTPOHBIIA.

OBbC «YHuBepcuTeTcKasOnoImoTe-
Ka

OHJIAHY
https://biblioclub.ru/index.php?page
=book&id=500955

Hoctyn ¢ mo0oii Touku MHTepHeT
nocie perucrpauunlP-agpeca
HXTU



https://biblioclub.ru/index.php?page=book&.id=599146.-
https://biblioclub.ru/index.php?page=book&id=599146
https://biblioclub.ru/index.php?page=book&id=599146
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

11.3 DaexkTpoHHBIC HCTOYHUKU HHPOPMaTUH

[Tpu u3yyenun aucuuiumael 51.B.06 TexHOI0rHs OCHOBHOIO OpraHu4eckoro u Hedre-
XMMHYECKOI0 CHHTE3a PEKOMEHIYETCS UCIOJB30BaHUE DJIEKTPOHHBIX MCTOYHUKOB HMH(OpMa-
WU

1. OBC Yuuepcuterckas oudimmoreka oHnaiH — Pexxum noctymna: http://biblioclub.ru

2, OBC «IPRbook» — Pesxxum moctyna: http://www.iprbookshop.ru

3. OenepanpHbiit moptan «Poccuiickoe obpazoBaHue» [DIEKTPOHHBIA pecypc]. — Pexum
nocryma: http:/www.edu.ru/, cBOOOTHBIH.

4. denepanbHbI IEHTP HHPOPMAMOHHO-00PAa30BaTENIbHBIA pecype [DJIEKTPOHHBIA pe-
cypce]. — Pexxum mocryna: http:/www.fcior.edu.ru/, cBoG0HBII.

3 HNudopmanuonnas cuctema «EmauHoe OKHO JocTyna K 00pa3oBaTelIbHBIM pecypcam»

[DaexTponHsIt pecypce]. — Pexxum moctymna: http:/www.window.edu.ru/, cBoOO1HBIH.

11.4 CoBpemenHnsble npogeccnoHaJbHbIe 0a3bl JAHHBIX U MH(OPMALHMOHHBIE CIIpa-
BOYHBIE CHCTEMBI

1. baza gammeix PubChem [Dnexkrponnsii pecype]. — Pexum npoctyna:
http:/www.pubchem.ncbi.nlm.nih.gov/, cBoboaHBIH.

2. baza manaex NIST Chemistry WebBook [DnexTponHslii pecype]. — Pesxxum nocryna:
http:/www.webbook.nist.gov/chemistry/, cBoG01HBII.

CorsaacoBaHno:
3aB. OTAEIOM B.S1. Tapacosa

1o OuOIMOTEYHOMY S,
00CITyKUBAHUIO /



12. MaTepuajbHO-TEXHHYECKOE o0ecnedeHue JUCHUILTHHBI

Peanu3zamus yuyeOHON AUCHUIUIMHBI TpeOyeT Hamuuus ydeOHoro kabuuera 402 «H-
TEPAaKTUBHBIN JICKIMOHHBIN 3a71», 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 b1l TOCOOUHT 10 000PYIOBAHUIO 3aBOIOB XUMUYECKOM MMPOMBIILICHHOCTH;
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-
paTopHBIE CTOJIBI (8 IIIT. ), TAOOPaTOPHBIC CTOJIBI-TYMOBI (2 1IIT.), TJabopaTopHas cToia-Moika (1
mt.), mwkad mist fokymentanuu (1 mr.), mkad Metammudeckuit (1 mrT.).

Qowenadopamopnoe 0060opydosarnue:
muctusitop -4, pH-metp HI 2215, Becwer nabopatopusie 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(, MepeMenInBaroliee yCTPOMCTBO C PEryIMPOBAaHUEM YacTOTHI BpallleHUs
[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 n1abopaTopHslii,

Cneyuanu3zuposanHvle yCHano8Ku U CmeHobl:

- naboparopHas ycraHoBka «[Iuposu3 yrieBoaopo10B», BKIIOYAOIIAs: PEaKTop-
MUPOJIN3Ep MPOTOUHBIH, €Y TpyOUaTas ¢ peryisitopoM temmnepatypsl TPM-1, Hacoc po3arop,
KOHJEHCATOp 2-X XOJ0BOM, MPUEMHUKH, CUETYHK Ta3a;

- nabopatopHas yctaHOBKa «Jleruaparaiust CHUPTOBY, BKIIOYAIOIIAs: PEaKTOp KaTalu-
TUYECKUH MPOTOYHBIN, JO3UPYIOIIEe YCTPOICTBO, MeUb TpyOUaTasi C peryisTopoM TeMIepaTyphl
TPM-1, X0noAWJIBHUK IPOTOYHBIN BOASHOM, YTIIEKUCIOTHBIA KOHIEHCATOP, IPUEMHUKH, CUET-
YUK Ta3a;

- naboparopHas ycraHoBKa «KaTtaauTHueckuil KpeKUHT YTIIeBOJA0POO0BY, BKIFOUAIOIIAS:
pEeaKTop KaTAIUTUYECKUH TMPOTOYHBIN, JO3UPYIOIIEe YCTPOHUCTBO, MeUb TpyOUaTasi C peryisaro-
poM Temneparypsl TPM-1, X0n0aWIBHUK NPOTOYHBIN BOASIHOM, YIIIEKUCIOTHBIN KOHJIEHCATOD,
MIPUEMHUKH, CUETUUK ra3a;

- naboparopHas yctaHoBKa «OKuakoda3zHble XUMUYECKHE CUHTE3bI», BKIIOYAIOIIas: Ja-
OOpaTOpHBIN PEaKTOP-CMECUTEIND, IEPEMENTHBAIOIIEEe YCTPOMCTBO C PEryINPOBAHUEM YacTOTHI
BpallleHUs] MEIIATKU, J03aTOpP, TEPMOCTAT HUPKYISIUOHHBIN, OOpaTHBIM XOIOAUIBLHUK, TPOOO-
OTOOpHUK (5 mIT.).

Paoouue mecma:

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

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

- ompejeNeHue TEeMIEpaTypbl MOMYTHEHHUS HEPTEIPOAYKTOB METOJOM «XOJIOJHOTO
CTEpXKHS (KPHOCTAT, CIISIUAU3UPOBAHHOE Tab0paTOpHOE 00OPYIOBAHHE);

- XpomaTorpaduueckoe OmpeaesieHne KOHIICHTPAIlMH CTUPOJa B PEAKIIMOHHON CMecu
(xpomarorpad JIXM-80 (merextop ITMJI), ALIII, xomoHka HacamouHasi, TeHEPaTOp BOAOPOJA
['BU-6, ra3oBblii 6aI0H — TeNuii, BCIOMOTaTeIbHbIE TIPUHAIICKHOCTH );

- XpomaTtorpaduueckoe OmpeleleHne aHWINHA B PEaKIUOHHOW cmecHu (Xpomarorpad
JIXM-80 (merextop I1M1]]), AL, koimoHka HacagouyHasi, reHepaTop Bogopoaa ['BU-6, razoBsiii
OaJJIOH — reNnid, BCHOMOTaTeIbHbIe TPUHAIICKHOCTH);




- Xpomarorpapudeckoe onpeaeIeHne KOHIIEHTPAIIMA OKHCH MPOIHIICHA U MTPOIUIICHT -
KoJI B peakiuoHHOW cmecu (xpomarorpad JIXM-80 (merextop ITNMI), ALII, kononka Haca-
nouHasi, TeHepaTop Bogopoaa ['BU-6, ra3oBsiii 6auioH — renuil, BCIOMOTaTeIbHbIC MPUHAIIEK-
HOCTH);

- OmIpeJeNIeHne aKTUBHOCTH HOHOB Bojiopoaa (pH-metp HI 2215, HaGop 31mekTpoaoB);

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

- IOTEHIIMOMETPUUECKOE TUTPOBAHUE - OIIPEAETICHHUE LIEIOYHOI0 YHCIIa B POCTHIX 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)

- OmpezeieHne BA3KOCTH OPraHMYECKUX COCIMHEHUN W/MIM cMecel (TepMocTar, BUCKO-
3UMETPBHI).

13. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
B mpouecce mpoBeneHUs] ayAUTOPHBIX 3aHATHI NPUMEHSIOTCS ClieAyrolmue oOpa3oBa-
TEJbHBIE TEXHOJIOTUH 00yueHus (B MHTEPaKTUBHBIX (hopMax):

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

8 cemectp

[IpoayKThl, TPOU3BOAUMBIE ITPOMBIIII- [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-

JlaGopaTopHoe
YEHUs] MOHOMEpPOB U JpPYrux Herpe- 2

. 3aHATHE

JENbHBIX COEAMHEHUH B MPOMBIII-
nennoctd OOHC (Bbiciive U HUBIIHE
oJie(hHHBI)

9 cemectp

TexHosmornueckass cxema IMOJy4EHUs
ATHIIOEH3051a. XUMHUUYECKHUE PEaKIIUu,
Jexamue B OcHOBE mpouecca. Kara-
JUTUYECKUNA KOMIUIEKC. VYcenosus Jlexuns Jlexuus-Bu3yanuzanus 2
npouecca. OTMBIBKA U HeWTpaiu3a-
Usl peakMOHHOM Maccel. Pextudu-
Kalys peaklHOHHOW MacChI.

TexHonornueckas cxemMa COBMECTHO- ['pynnoBas auckyccus
ro TPOU3BOJCTBA CTHPOJIA U OKHCHU
nponwieHa. Ilomyuenue ruapomnepe-

JIaGopatopHoe
KucH 3Tuioen3ona. [Ipomecc smokcu- parop 2
3aHsTHE
nupoBaHus. Jermaparanus MOK.
XYUMUYECKHE peakluuu U YCIOBUA
MPOTEKAIOLIUX MPOIIECCOB.
MexaHu3M KaTHOHHOM NOJMMepHu3a- TpeHunr
MM Ha Tpumepe npousBojactBa Oy- | IIpaxTuueckoe 2
TUIKay4dyka. TexHonornueckas cxema 3aHsTHE

noJTydyeHHs! OyTHIIKaydyKa.
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