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1. HEJIX OCBOEHUA JUCHUIIJINHBI

HenssMu ocBOCHMSA IMCUHMILIMHBI «XMMHYECKAsA TEXHOJIOTHS» SIBJIAIOTCHA: HU3y4YCHHE
TEOPETUYECKUX 3aKOHOMEPHOCTEH OCHOBHBIX IPOLIECCOB XUMHUYECKOM TEXHOJIOTUH; 3HAKOMCTBO
C Teopued XHMMHUYECKMX pPEAaKTOpPOB M OOMMMH TNPUHOMUIIAMH pa3pabOTKH  XUMHKO-

TEXHOJIOTHYCCKUX MPOUCCCOB HAa OCHOBC CUCTCMHOI'0 ITOAX04a

JluciuiiarHa crocoOCTBYET pPa3BUTHIO Yy CTYACHTOB 3HAaHUW M YMEHUH B pEIICHUU

MMPAaKTHUYCCKUX BOIIPOCOB B 001acT  XMMHYECKOMH TCXHOJIOIMHY, YMCHUC HUCIIOJIb30BATH

TEOPETUYECKHE TOAXO/bI MPU pa3paboTKe HOBBIX TEXHOJOIWH M MPOBOAUTH YHCIICHHBIE PacUEThI.
Kypc nomxken copeiicTBOBaTh pa3BUTHIO HAYYHOI'O MUPOBO33PEHUSI CTYICHTOB.

@opmupyemble JUCHUIUIMHONM 3HaHMST M YMEHHMS TOTOBAT BBITYCKHUKA JIAHHOU
00pa3oBaTeNbHON MPOrPaMMBbI K BBIOJHEHHUIO CIEAYIOMNUX O0OOOIMIEHHBIX TPYIOBBIX (PYHKIHH

(TpyIOBBIX (PYHKIIHI):

Taonuya 1.1.
Kon u O0001meHHbIe TPYAOBbIE GYHKIMHA Tpynossie GyHKIIUM
HanMeHOBaHUe Kon HaumenoBanue | YpoBeHb HaumenoBanmue Koa | YpoBenn
npo¢ecCUOHAIBLHO KBaJuu (moxypose
ro Kalluu Hb)
cTaHaapTa KBAJIH (UK,
anuu
01.001 Iexaror ITegarornueckas OO0menearornyeckas A/01.6
(memarormyeckas JESTENBHOCTD 110 ¢ynknus. O0yuenue 6
1eATeTbHOCTH B MPOEKTHUPOBAHUIO U
HONIKOMLHOM, pIe)am/Ba LI: - BocnurarensHas IA/02.6
HAYaJIbHOM 00pa3oBaTeIbHOTO JICATCILHOCTD 6
oomem, A mporiecca
OCHOBHOM 001IIeM, 00pa3oBaTenbHBIX 6
PasBuBaromias IA/03.6
cpeaHeM 001eM OpTraHM3aIHIX
o0pa3oBaHuH) JIOIITKOJIBHOT O, ACATEILHOCTE
(BocnuTAaTEb, Ha4YaJILHOTO O0IIIeTO, 6
YUHUTETD) OCHOBHOTO 001IErO,
CpEITHETO O0IIEeTo
0bpazoBaHus
[lemarornyeckas
JESITENbHOCTD 110
MPOEKTHUPOBAHUIO U [emarornyeckas
B | peamuzaiuun 6 JIEATENBHOCTD 110 B/03.6 6
OCHOBHBIX peanu3amnuy mporpaMmm
0011e00pazoBaTeNbHBIX OCHOBHOTO U CPEIHETO
porpamMm ob1rero 06pazoBaHus
2.010 [IpoBenenue paboT mo [IpoBenenue paboT mo
CreuuajancTno A | uccinempoBaHusAM 6 (hapMareBTHIECKOM A/01.6 6
MPOMBIIIJIEHH O JICKapCTBEHHBIX pa3paboTke




t¢bapmauuu B CPEICTB [IpoBenenue n
odJsiacTu MOHUTOPUHT
uccJie 0BaHMii JOKJIMHUYECKUX A/02.6 6
UIeKapCTBEHHbBIX WCCIICIOBAaHUN

cpeacTB JIEKapPCTBEHHBIX CPEJICTB

IIpoBenenue u
MOHUTOPUHT
KIMHHYECKUX
HCCIIC JOBAHMI
JIEKapCTBEHHBIX
npenapaToB

A/03.6 6

26.008 Cneuuanuct- MOHUTOPUHT OcyecTBineHue A/01.6 6
TeXHOJIOT B 00/1aCTH COCTOSIHUS 9KOJIOTHYECKON OLEHKH
NPHUPOIOOXPAHHBIX OKpY’KaroIled Cpebl C COCTOSTHUSI
(3K0JI0THYEeCKHX) MpPUMEHEHUEM MOTHAI30PHBIX
0MOTEeXHOJI0ruii MIPUPOJOOXPAHHBIX TEPPUTOPUIL U
OMOTEXHOJIOTHI BO3MOXHOCTH
IMPUMCHCHUA Ha HUX
MIPUPOAOOXPAHHBIX
OMOTEXHOJIOTHI

OreHka pucka u A/02.6 6
OCYIIIECTBJICHHE MEP
PO UITAKTHKH
BO3HUKHOBEHHS 04YaroB
BPEIIHBIX OPraHU3MOB Ha
MOTHAI30PHBIX
TEPPUTOPUSIX C
MIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTHIA

Pazpaborka mapkepubix | A/06.6 6
CHCTEM M IPOTOKOJIOB
MIPOBEACHUS
MOHHUTOPHHTA
NOTEHIIMAIBHO OTACHBIX
061000BEKTOB

CocraBnenne A/04.6 6
IIPOTHO3HBIX OIIEHOK
BIIWSTHUS XO03IMCTBEHHOM
JIeITEILHOCTH YEJIOBEKA
Ha COCTOSIHHE
OKpY>Kalolllel Cpe/ibl C
TIpUMEHEHUEM
NPUPOJOOXPAHHBIX
OHMOTEXHOJIOTUI

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

XuMuyecKkass TEXHOJOTHS - OfHAa W3 (yHIAMEHTAIBHBIX TUCIUIUIAH, OTHOCSIIUXCS K
00s3aTeNbHOM YacTH 00s13aTENbHBIX TUCIUILINH; U3ydaeTcsl B 5 ceMecTpe.

[Ipennaraemblii Ui U3y4eHUs Kypc IIOMOXKET CTyJeHTaM MpHOOpecTH 3HaHUS IO
OCHOBHBIM IpOIECCAaM XUMHUUYECKOW TEXHOJOTUHU, TIOHITh CYIIHOCTh UX MPOTEKAaHUSI HA OCHOBE

TEPMOJIMHAMHMKH, TEOPHUH pAcTBOPOB M (Pa30BBIX PABHOBECHH, XUMHUYECKOW KHHETHKU H



KaTajan3a, MEXaHU3Ma XUMHUYECKUX PEAKIMM, AIEKTPOXMMHUYECKHX IIPOLECCOB, KOPPO3UH U

MCTOA0B 3alllUTHI OT HEC.

Ta6auna 2.1.
CBsi3b TUCHUIJIMHBI «XHMHUYECKas TEXHOJIOTUs» ¢ MPeAlecTBYIHMHA
AUCHUILIMHAMH ¥ CPOKHU HX U3yYeHUsl
Kon JucuuImHel, NpeIIeCTBYIOINE TUCIUILINHE Cemectp
JCLUTUTAHBI «XUMHUYECKask TEXHOIOTHSI»
b1.0.11 Maremaruka 1,2
b1.0.15 ®dusuka 1,2
b1.0.14 Nudopmaruka 1,2
b51.0.06 Heopranndeckas xumus 2,3
b1.B.09 AHanmMTHYeCKasi XUMHUS 5
Tabauua 2.2.

CBs3b JUCHUILIMHBI « XMMHYECKAsA TEXHOJOTUsD» C NOCJHCAYIOIIUMUA TUHCHUIIVIMHAMHA U
CPOKH X M3YYCHUSA

Kon Jlucuunnueel, claeAyroolue 3a JAUCHUIUITMHOU Cemectp
JUCTIUTLTHBI «XUMHUYECKast TEXHOJIOTHSI»
b1.0.07 |Opranuueckasi Xumus 6,7
b1.0.08 dusnyeckas XUMHUS 6,7
b1.0.26 dusnueckue METOALI UCCIIECIOBAHUSI 6
b1.0.20 XUMHUYECKHEe OCHOBBI OMOJIOTHUECKUX MPOIIECCOB 7
b1.B.07 BrIcOKOMONIEKYIIApHBIE COETUHEHUS 8
b1.B.JIB.03.01 | KomiougHas xumus 8
b1.B./IB.06.01 |Teopernueckue 0OCHOBBI HEOPIrAaHUYECKON XUMUHU 8

B pe3ysbTare 0cBOCHUSI AUCHHUILIMHBI 00y4aIOLIUIICH JOJIAKEH:

3HATE:

- 0a30BYyI0 TEPMHUHOJIOTHIO, OTHOCSIIYIOCS K OCHOBHBIM IIpoIleccaM U amnmnapaTaM XHMHUYEeCKOM
TEXHOJIOTHH;

- OCHOBHBIC ITOHATHUA U 3aKOHbI THAPOAWNHAMUKHU, MIPOLECCOB TCILIIO- U MaCCOO6MCHa;



- OCHOBHBIE€ TEXHOJIOTHYECKHE KpUTEpUHU F3(P(PEKTUBHOCTH XUMHUKO-TEXHOJIOTHYECKOTO Ipoliecca
U UX MaTEMaTHUECKOE BBIPA)KEHUE;
- CTPYKTypy MaT€MaTH4YECKON MOJIEIN XUMUYECKOTO PEAKTOPa U IIPUEMBI €€ YIIPOLICHUS;

- OCHOBHBIC ITOJIOKECHHMS MaTeMaTHIeCKOH TEOPHH SKCIICPUMCHTA.

YMmeTh:

- paboTtath CO CHpaBOYHOW JUTEpaTypoil (TabnMiaMu, pacyeTHBIMHU JAWAarpaMMaMu |
HOMOI'PaMMaMH ), IIpeIHa3HauE€HHOM JUIsl pellIeHNs] MHKEHEPHBIX 3ajay;

- IPOU3BOJAUTH pacueT TEPMOAMHAMUYECKUX U KHHETHYECKHX XapaKTePUCTUK THIIOBBIX
IPOLIECCOB XUMHUECKOW TEXHOJIOTHH;

- pelwaTth 3aJaud IO pacyeTy MapaMeTPOB TEXHOJIOTMYECKOrOo pEeKUMa M ONPEACISIOIINX
PasMEpOB OCHOBHBLIX allllapaToOB XUMHUYECKOH TCXHOJIOI'UH,

- MOACIIMPOBATE XUMHUKO-TCXHOJIOTHYCCKUC ITPOLUECCCHI € ILICJIbIO UX PaCyYCTa U OIITUMU3ALIUN.

e Biaanern:

- IPOCTPAHCTBEHHBIM MBIIICHUEM;

- OCHOBHBIMH MOHATUSAMU XUMHUU;

- HaBbIKaMU ToHucKa U 00paboTKu HGOpMaIuy;

- OCHOBaMM TCXHOJIOTHUHU MOJYUYCHHA BEIICCTB.

3. KOMIIETEHIIMU OBYYAIOUIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JUCIIAIIJIMHBI

[Iporiecc wu3ydeHUs JUCHUIUIMHBI HampaBieH Ha (DOpPMHpPOBAHUE DIIEMEHTOB
cienyromux komneteHIud B cootrBeTrcTBUU ¢ PI'OC BO u OIIOII BO no nanHoMy

HaIpaBJICHUIO IMTOATOTOBKH:

Kon HaumeHoBaHue Nuaukarop B pe3yibTarte ocBoeHHs
KOMIIETEHI KOMIIEeTeHIINH JOCTH/KEHHSA AUCHHUIIIMHBI 00y4Yal0HiicA
HH KOMIIeTeHIINH HOJIKeH:
Yuueepcanvnvie Komnemenyuu u UHOUKAMOPHL UX OOCHIUICEHUS
YK-3 Cnoco0eH ocyiect- YK-3.1. Onpenenser | 3HaTh:
BJATH COLHAIBLHOE CBOIO pPOJIb B colua- - (pyHKIIMM U cpeacTBa OOIIEHUS;
B3aMMoO/IelicTBHE U JIbHOM B3aMOJEH- - TICUXOJIOTUYECKHE

peain30BbIBATH
CBOIO POJIb B KOMaH-

ae

CTBUH U KOMaHIHOM
paboTe, UCXOIs U3
CTpaTeruu COTPyI-
HUYECTBA IS JOCTH-
JKCHUA ITOCTABJICH-
HOM 1IeNH;

0COOCHHOCTH OOIIEHUS C
Pa3IMYHBIMH KaTeTOPUSMU
rpyI JrojeH (1o Bo3pacry,
STHUYECKUM U PEITUTHO3HBIM
IIpU3HAKaM U JIp.);

- ICTOYHHUKH, IPUIHHBI U




YK-3.2. Ilpu peanu-
3alMM CBOEH POJIX B
COLIMATIBHOM
B3aUMOJICVCTBUU U
KOMaHJHOU paboTe
YUUTBIBAET OCOOCH-
HOCTH IIOBEJICHUA U
MHTEPECHI IPYTUX
YYaCTHUKOB;

YK-3-3.
Ananusupyer
BO3MOJKHEIC
ITOCJIE/ICTBUSA
JINYHBIX IEUCTBUU B
COIIAILHOM
B3aNMOJICHCTBUN U
KOMaHJIHOH paborTe,
U CTPOUT
MPOJIYKTUBHOE
B3aHMOJCHCTBHE C
Y4€TOM 3TOrO0;

YK- 3.4.
OcymiectBisieT
o0MeH
uHpopmanuen,
3HAHUSIMHU U OITBITOM
C YJICHAMH
KOMaHIbl;
OIICHUBAET UJICH
JIPYTHX YWICHOB
KOMaH/IbI JJIs1
JIOCTHIKCHUS
MOCTABIICHHOM 1eNH;

YK-3.5. Cobnromaer
HOPMBI U
YCTaHOBJICHHBIE
npaBUia KOMaHHOM
paboThI; HECET
JTHYHYFO
OTBETCTBEHHOCTH 32
pe3ysbTar.

CIocoObI yIpaBJICHUS
KOH(IINKTaMHU;

- METOJIUKH BOCIIUTATEIbHOMN
paboThI, OCHOBHBIC TPUHITHIIBI
JESITEIbHOCTHOTO MOJIX0/1a,
BU/JIBI U TIPUEMBI
COBPEMEHHBIX Mearorn4ecKux
TEXHOJIOTHIi;

- METO/IbI YOeXKIeHUS,
aprymMeHTaluy CBOEH MO3ULINH;
- CYIIHOCTHbBIE XapaKTEePUCTUKH
Y TUIOJIOTHIO JINJEPCTBA;

- akTopsl A3 HEeKTUBHOTO
JU/IEPCTBA.

Ymersn:

- 3¢ (eKTUBHO
B3aMMO/ICIICTBOBATH C APYTUMHU
YJICHAMH KOMaH/bl, B T.4.
y4acTBOBaTh B OOMEHE
uH(popMalyel, 3HaHUSIMU U
OTIBITOM, U TIPE3CHTALIUN
pe3yNIbTaTOB padOThI KOMAH/IBI; -
IJIAHUPOBATh, OPTaHU30BBIBATH U
KOOPJIMHUPOBATH PaOOTHI B KOJI-
JICKTUBE;

- OJIZICP>KUBATh B KOJUICKTHUBE
JIETIOBYIO, IPY>KETIO0HYIO
arMocdepy.

Baangers:

- METOJUKON BOCIIUTA-

TETBHON pabOThI, OCHOBHBIMH

MPUHIIUIIAMHA
JIeSITEIbHOCTHOTO MOJIX0/1a,
BUJAMHU U TIPHEMaMHU
COBPEMEHHBIX TMEIarOTUYECKUX
TEXHOJIOTHIi;

Ilpogheccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUICEHUS

MNK-2

Cnoco0eH UCIoJb30-
BaTbh COBPEMEHHYIO
anmaparypy npu
NMpoBeIeHUH HAYY-
HBIX HCCJIEIOBAHMIA.

IK-2.1. 3gaer
TEXHUYECKHE TaHHbBIE
COBPEMEHHOM
XUMHYECKOM
anmapaTypsl, ¢ LEJbI0
MOJTyYECHUS
JIOCTOBEPHBIX
pPE3yJIbTaTOB HAYUYHBIX

3HaTh:

- MPUHLUIBI pabOTHI
COBPEMEHHBIX aHATUTHUECKHUX
npuOOpOB;

- TEOPETUYECKHE OCHOBBI
XUMHYECKUX, (PU3HUUECKUX,
(U3UKO-XMMHUYECKUX METOJIOB
aHau3a;




HUCCIEeOBaHUN

IK-2.2. YMmeer
HCIOJIL30BATh
COBPEMEHHYIO
arnmaparypy npu
MIPOBECHUHU HAyYHBIX
HUCCIIEeNOBaHUN

ITK-2.3. Bnaneer
0a30BbIMU HaBBIKAMU
HCIIOJI30BaHUS
COBPEMEHHOM
anrmapaTypsl npu
MIPOBEJICHNUH HAYYHBIX
HCCIICIOBAHU M.

- IPUHIMITBI PaOOTHI COBPEMEH-
HBIX aHAIUTHYECKUX TPUOOPOB,
UCIIOJIB3YEMbIX TPH MPOBEICHUHU
CcOOCTBEHHBIX HAYYHBIX UCCIIEO-
BaHUM.

Ymersn:

- TOJy4YaTh U HHTEPIPETHPOBATH
AQHAJTUTHUYECKHUIA CUTHAJ TIPU
NPOBEICHIH aHAJN3a,

- IPOBOAUTH OTOOP U MOJATOTOBKY
npob K aHanu3y, IPUMEHATh
COBPEMEHHYIO aInaparypy

MIPU aHAJIHM3€E CIOKHBIX

M0 XMMHYECKOMY COCTaBY
00BEKTOB, OCYIIECTBIIATH
MaTEeMaTHYECKYIO

00paboTKy MOJTYIEHHBIX
HKCHEPUMEHTAIBHBIX

JAHHBIX, HHTEPIIPETUPOBATD
MOJTy4YeHHBIE PE3YIbTAThI
HCCIICIOBAHUM;

- UCTIOJIb30BaTh HHCTPYMEHTAIb-
HBIE METO/IbI aHAJIM3a TPH TPO-
BEJICHUH HAyYHBIX MCCIIEIOBAHUM.
Baaners:

- HaBBIKaMU pabOTHI Ha COBpe-
MEHHOM aHAIUTHYECKOM
000pyI0BaHUY;

- HaBBIKaMU pabOTHI HA
COBpPEMEHHOM ammnaparype

NPY TIPOBEICHUN XUMUYECKUX
AKCIIEPUMEHTOB;

- METOJIaMU PETUCTPAITUHH
00paboTKH pe3ynbTaToB
XMMUYECKUX IKCIIEPUMEHTOB
HaBBIKaMU pabOTHI HA
COBPEMEHHOM anmnaparype rnpu
NPOBEIEHUH COOCTBEHHBIX
HAYYHBIX

HCCIIEIOBAHUM.

4. OFBEM JINCIIATIVHBI ¥ BUJbI YYEBHOM PABOTHI

Taoauna 4.1.

O0beM IMCUMIVIMHBI M BUABI y4e0HO# padoThI




Bup yueOHoit paboThbl Bcero yacos )
cemecTp
OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI 216 216
AynUTOpPHBIE 3aHATHUS 132 132
Jlexumn 36 36
JlaGopaTopHbie 3aHATHUSA 96 96
CamocrostensHas pabora ctynentoB (CPC) 57 57
Kontpoib 27 27

5. COAEPKAHUE JUCIUIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM

(PA3AEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA

AKAJEMUYECKHUX HJIM ACTPOHOMHUNYECKHUX YACOB 1 BU1OB YYEBHbIX

3AHATUI

5.1. CTpykTypa M cojep:KaHue U CUUIIIMHBI

Taoauna 5.1.

OO11ast TPyI0EMKOCTb JUCIUIUIMHBI COCTABIISET 6 3a4€THBIX eAUHUIL, 216 acoB.

/1 Paznen mucruninHel Bunet yaeGHoit paboThI (dac) ®opMbI
KOHTPOJIS
Jlek- Jlaboparop- | Camoc-
= UK HbIE pabOThI | TOsATE-
§ JbHBIC
3 paboThI
1. [Ipeamer u 3amaud | 5 4 2 7 onpoc
XUMHYECKON TEXHOJIOTHH.
2. OCHOBHBIE ~ TEXHOJIOTUYECKHE | 5 6 16 10 Koumnok-
TOHSATHS U OTIpeJICIICHUsI. BUYM
3. Knaccudpukanus OCHOBHBIX | 5 6 20 10 OTIpoc
POIIECCOB.
4. OO0me BOMPOCH XUMHUYECKOH | 5 6 20 10 Komnok-
TEXHOJIOTUHI BUYM
5. Teoperudeckne OCHOBHI | 5 6 18 10 Komnok-
XUMHUYECKON TEeXHOJIOTHU BUYM
6. [Tpon3BoICTBEHHBIE MTPOLIECCHI | 5 8 20 10 Pacuernble
3a71a4yu
Hroro: 36 96 57

5.2. Conep:kanue TMCHUITUHBI « XHUMHUYECKasl TEXHOJIOTHSI»




Tema 1. Ilpeamet u 3a1a4u XUMHYECKON TEXHOJIOTHU. OCHOBHBbIE TEXHOJIOTHYECKHE
NMOHATHSA U onpenenenns. Knaccupuxkauns 0CHOBHBIX MPOLECCOB.

IIpeamer m 3agauM XMMHMYECKOW TEXHOJIOTMU. BakHeWllne HamnpaBlIeHUS pPa3BUTHSA
XUMHYECKOW TEXHUKM M TEXHOJOTMH. XHMHYECKas MPOMBIIUIEHHOCTh U MPOOIeMbl
XKHU3HEOOecTIeueHusl.

Ponp m MacmraGpl HMCHOJIB30BAaHUS XMUMHYECKHUX IIPOLIECCOB B Pa3lUYHBIX cdepax
MaTEPHUAIIBHOTO MPOU3BOJACTBA. Mecto XUMHYECKON MPOMBILIEHHOCTH B
HapOJIHOXO35IICTBEHHOM KOMILJIEKCE CTPAHBI.

Xumuko-texnonorudeckuid nporecc (XTII) m ero comepxanue. Jlumutupyromnme
craauu. [Iporeccsl, mpoTekaromie B KHHETHUECKOH, M y3noHHON U IepeXxoJHON 00IacTsIX.

Texnonorunueckue  kputrepu  3¢GHEKTUBHOCTH (GYHKIIMOHUPOBAHUS ~ XUMHKO-
TEXHOJIOTMYECKOTO ITpOoLECCa.

OCHOBHBIE TEXHOJIOTUYECKUE MTOHATUS U ONPEICIECHUS: TPOU3BOAUTEIBHOCTD, MOIIIHOCTb,
WHTCHCUBHOCTh, PACXOAHBIC KOI(PQPUIIMCHTHI, CTENECHb MPEBPAIICHUS, BBIXOJ MPOIYKTA,
CEJICKTUBHOCTD (MHTErpaibHas U qudpepeHnmnanbaas).

Krnaccudukanus OCHOBHBIX IMPOIECCOB XMMHUYECKON TEXHOJOTHH. | MApOMEXaHUYECKUE,
MaccooObmenHble (U dy3uoHHbIE), TEIUIOBBIE, XUMHUYECKHE U MEXaHUUECKUE TPOIECCHI.

Kunerndeckue 3aKOHOMEPHOCTH OCHOBHBIX TIPOLIECCOB XHUMHMUYECKOW TEXHOJOTHH.
ITonsarue neuxymen cunbsl XTII.

Opranu3alluOHHO-TEXHUYECKAasi ~ CTPYKTypa  OCHOBHBIX  TIPOIECCOB  XHMHUUYECKOU
texHosoruu. Ilepuonnueckue, HenpepriBHbIE U nostyHenpepbiBHbIE X TII. IIpogomxuTensHOCTD,
MIEPUOJI U CTENEHb HEMIPEPHIBHOCTH.

CxeMbl [JBWKEHHS MaTEpUAIbHBIX UM SHEPreTHUYECKUX MOTOKOB. [IpsAmMoTouHBIE,
MPOTUBOTOYHBIC U MTEPEKPECTHBIC MPOIIECCHI.

I'omorennsie u  reteporennsie  XTII.  Cranuonapueie  (YCTaHOBHBINKECS) U
HecTallMoOHapHbIE (HEYCTAHOBUBIITUECS ) TIPOIIECCHI.

3ajaun U OCHOBHBIE CTAIMM HAYYHO-HCCIEIOBATENbCKOM, ONMBITHO-IPOU3BOJICTBEHHOW U
MPOEKTHOM pabOTHl B XUMHUYECKON TTPOMBITIUIEHHOCTU. OCOOCHHOCTH M3YUYE€HHS TIPOMBIIIEHHBIX
XUMHUKO-TEXHOJOTHYECKHIX MPOIECCOB MO CPABHEHUIO C JIA0OPATOPHBIMU UCCIICTOBAHUSIMH.

Tema 2. O611ue BONPOCHl XUMHYECKOH TEXHOJIOTHHI

TepMmoauHaMuuecKkre pacyeTbl XUMHUKO-TEXHOJOTUUYECKHX MPOILECCOB. IKCTCHCHUBHBIE
(0ObeM, BHYTpEHHSISI DHEPrHsi, SHTANBIHS, SHTPONHUS M Jp.) U MHTEHCUBHBIE (TeMIeparypa,
JaBJieHWe W JIp.) TepMoJAMHamMu4eckue mapameTpbl U uHTeHcHbukanus XTII. PaBnoBecus B
TOMOTEHHBIX W TETEPOTr€HHBIX XUMHUKO-TEXHOJIOTMUECKUX IIpoleccax. V3MeHeHHne sHepruu
['m60ca w wHampaBieHHE TMPOTEKAaHUs TMpolecca. MeToapl TEOPETHYECKOTO pacyera |
OKCIIEPUMEHTAab-HOTO OIpeNeieHusl M3MeHeHus >Heprunm [ ubOca.

KauecTBeHHas u KOJINYECTBEHHAS OIICHKA TIOJABUKHOTO XHUMHYECKOTO paB-
HOBecUs. 3akoH  JedcTByromux  Macc. KoHcTaHTa paBHOBeCHS UM PAaBHOBECHBINM BBI-
XOJI IPOJTYKTA.

Oco0eHHOCTH UCCIIeIOBaHUS PABHOBECHS B TETEPOTCHHBIX TEXHOJIOTHYECKHX MPOoIleccax.
[TpaBuiio a3 u ¢pazoBbie paBHOBECHS.

BrnusHue naBneHus, TeMIEpaTypbl, KOHIIEHTpAlMM W JpYrux (AKTOpOB Ha COCTOSHUE
XUMHYECKOTO paBHOBecusl. Pacuer paBHOBeCHs 11O TEPMOJIMHAMHYECKUM JaHHBIM.

OcHoBHbIE NpUHIUIB  TepMoAuHamuueckoro aHamm3a XTII.  CymHocTh  3K-
CEepreTMYecKoro Merojia. JKcepreTuueckuit 6ananc u sxcepreruyeckuii KITJ.

Hcnonp3oBaHue 3aKOHOB XUMUYECKOW KHHETUKH TPU BHIOOPE TEXHOJIOTHYECKOTO PEKUMA.

[ToHATHE XMUMHYECKON M «TEXHUYECKONW» KUHETUKH. 3HAUYCHHE TEPMOJIMHAMUYECKUX,
MHUKPO- U MAKPOKMHETUYECKUX 3aKOHOMEPHOCTEH /1JIs1 TEXHOJIOTHH.

@DakTOphI, ONPEIECTSAIONINE CKOPOCTh XMMHUKO-TEXHUYECKUX MPOLECCOB, MPOTEKAIOIIUX B
rOMO- U TEeTepOreHHbIX cpefax. Poib KOHIEHTpalMuW pEeareHTOB, TEMIEPaTypbl, AABICHUS U



OOHOBJICHHSI TOBEPXHOCTU pearupyroumx ¢a3 Ha CKOPOCTb MPOTEKaHHs] TEXHOJIOTHYECKHX
IIPOLIECCOB.

OcnoBuble ¢Gopmyisl  ckopoctn XTII. Kunernka snemeHTapHBIX (OJHOCTAAWUNHBIX) U
HEAJIEMEHTapHBIX (CTIOXKHBIX) XUMHUYECKUX peakimii. KoHcranTa (koadduient) ckopoctu. Brusare
JBIKYLIEH CHJIBI HA CKOPOCTh TEXHOJIOTMYECKUX IPOLIECCOB.

TexHonornueckue TMPUEMBbl YCKOpPEHHs (3aMEJICHUs1) peakiuil. ODKOHOMHYECKHE U
TEXHOJIOTUYECKHEe (PAKTOPbI, OTPAaHUYMBAIOLIUE MTPUMEHEHHE BBICOKUX TEMIIepaTyp U JaBIICHHIA
KaK CpelcTB peryanposanus ckopoctu XTII.

Bnusiaue ruaponuHaMuyeckoid 0OCTaHOBKH M TypOYJIEHTHOCTH pearupyromieil cMecu Ha
CKOPOCTb TEXHOJIOTUYECKUX ITPOLIECCOB.

IIpombinuienHeni katanus. IIponM3BOACTBEHHBIE INPOLIECCHI C NPUMEHEHUEM TBEPIBIX,
KUAKUX M ra3oo0pasHbIx KaTanu3aTopoB. (OcoOeHHOCTH —ammaparypHoro  ohopMIIeHHUS
KaTaJIMTUYECKUX MPOIeccoB. brokarann3aropsl 1 UMMOOMIN30BaHHBIE (DEPMEHTHI.

ColppeBasi  0a3a  XMMHYECKOM  MPOMBIIUIEHHOCTH.  3afayd  CTaHJapTH3alHH,
KOH/IMLIMOHUPOBAHUS U O0OTAILEHUS ChIPbSL.

CyIHOCTP KOMIUIEKCHOTO M PalUMOHAIBHOIO MCHOJIb30BaHUS CBIPHEBBIX PECYPCOB.
[TpuHLMIIBI OpraHM3allUd MAJOOTXOAHBIX M O€30TXOAHBIX TEXHOJOTMYECKUX cxeM. BropuuHoe
CBIPBE U €ro nepepadoTka.

@OyHaMeHTaIbHBIE  KpUTEpUH  d(PQPEKTUBHOCTH  HCIOJNB30BAHUS  CBIPHEBBIX U
SHEPreTUYECKUX PECYPCOB.

Buapl ¥ MCTOYHMKM SHEPIUH, UCHOJNb3YyEeMble B XHMHUYECKUX IPOU3BOJCTBEHHBIX
nporeccax. ComocraBieHHe MaciiTaboB H3MEHEHHS DPA3IUYHbIX ()OPM SHEPrUU B THUIOBBIX
IIPOLIECCAX XUMUYECKON TEXHOJIOTHH.

TepMonrHaMuueckasl IIKaia KayecTBa TEIIOBOW dHEPrUu. Y paBHEHHs OanaHca SHTPOIUU; POCT
SHTPOIHUHU B TEXHOJOTMYECKOM MpoIiecce. JHEProTEXHOIOTHYECKUE CXEMBI U UX CYIIIHOCTbD.

XUMHUecKast TEXHOJOTHs U MarepuaioBeicHie. COBpEMEHHAs CUCTEMATHKA KOHCTPYKIIMOHHBIX
MaTepHalIoB IO COCTaBY, CBOWCTBAM U (PYHKIIMOHAIbBHOMY Ha3HAUEHUIO.

@DyHKIMOHANIBHBIE MaTepUalTbl B XMMHUUYECKON TEXHOIOTHH: KaTallu3aTophbl, a0COPOEHTHI, MEMOpaHHl,
(GUIBTPYIOIIME COCTaBbl, CEHCOPbI, 3JEKTPOAbl M T.I. MeTaulMueckue M HEMETAJUIMYecKHe
Marepuabl, OCOOCHHOCTH UX 3aIllUThI OT KOPPO3UH.

CoBpeMeHHOE XMMHUYECKOE MPOM3BOJACTBO Kak cioxHas cuctema. IloctaHoBka oOmiei
3a7aun pa3paboTKU U co3aaHus XuMuKo-TexHonorudeckux cucreM (XTC). [IpuHuumns! 1 obmias
CTpaTerusi CUCTEMHOTO MOAX0/1a.

OcHoBHbIe TIOHATHS U onpesenenus cucremHoro ananuza XTC. Knaccudukanms mogeneit XTC.
THUMBI TEXHOJIOTUYECKUX CBSI3EH.

CrpykTypHass uepapxus TEXHOJIOTMYecKMX cucreM. Maremarndeckue monaenun XTC.
3amaun cuHTe3a, aHanu3za u ontumusanuu mozeneir XTC. IIpoOGrembl, BO3HUKAIOIIME MpU
pa3paboTKe M IKCILTyaTalliy arperaroB 0oMbInoi equHmuHON MomtHocTH. Hanesxxnocts XTC.

DOkoHOMUYECKHE ToKa3aTenu 3()(HEeKTUBHOCTH XHMUYECKOTO MPOU3BOJICTBA. | EXHHKO-
HKOHOMUYECKHE OCOOEHHOCTH XUMUYECKOM MPOMBIIIEHHOCTH. CTPYKTYypa 3aTpar Ha IPOU3BOJICTBO
1 peamm3anuio nmpoaykiun. Ce6ecTOMMOCTh MPOIYKIMH, TPUOBLTH U IIeHoOOpa3oBaHue. OreHKa
3¢} peKTUBHOCTH UHBECTUIIMOHHBIX MPOEKTOB.

Tema 3. TeopeTndyeckue 0CHOBbI XUMHY€CKON TEXHOJOTHH

Makpockonuueckass Teopusi (PU3MKO-XUMHUECKUX SIBICHMH - TeopeTHuyeckas Oaza
XMMHYECKOW TEXHOJIOTHH. BaXHellme MakpOCKOMUYECKHME MapameTpbl, XapaKTepU3YIOIINe
MIEPEeHOC U IPEBPALICHUE BEIIECTBA, UMIYJIbCA U DHEPIHMU B paclpeesiieMbIX HEpPaBHOBECHBIX
cucTeMax.

O6o06mennas popma nuddepeHaTbHbIX YpaBHEHUH OallaHca, CBA3BIBAIOIINX (PYHKIHH
IUIOTHOCTH, MOTOKA M HCTOYHMKA cyOcraHuuu. Kiaccudeckue 3akOHbI MPONOPLHOHAIBLHOCTH
KOHJIYKTUBHBIX TIOTOKOB XHMHYECKOTO KOMIIOHEHTa, HMIIyJIbca M TEIJIOThl T'PaJHEHTOB
KOHIIEHTPALUH, CKOPOCTH U TEMIIEpPaTypBHl.



XapakTtepucTuka KOI(D(GHUIMEHTOB TMepeHoca B Pa3IMuHbIX cpenax. KoHkpeTHbie (HOpMBbI
i depeHINaTbHBIX YpaBHEHHU OaaHca BEIecTBa, MMITYIIbCA U SHEPTUH.

DJeMeHThl MEXaHUKU >KUAKOCTe u ra3oB. Baxneiimme ¢usnyeckue CBOCTBa
«UJCATTBHBIX» U «PEANIbHBIX» KHUJKOCTEH, OTHOCSIINECS K IIPOLIecCaM XMMUUYECKON TEXHOJIOTHH.

OneMeHTbl THIPOMEXaHMKM U  TeXHH4eckodl runapasimuku. JuddepeHnuanbHble
ypaBHEHMs Oiepa i MOKOSILIEHCs KUIKOCTH. OCHOBHBIE YPAaBHEHMs TMIPOCTAaTUKH U 3aKOH
[Tackans.

Pexxumbl nBrkeHus xunkoctu. Kpurepuil ruapoauHamudeckoro mnoaodust PeiiHombca.
TeueHue CrIJIONIHOM Cpebl B IVIaAKOCTBOJIBHBIX KaHaJax.

OCHOBBI THJIPOKMHETUKH W TUIPOJMHAMUKH, ypaBHeHHE bepHymin. MarepuanbHbli
OaslaHC TUAPOMEXAHUUECKUX ITPOLIECCOB.

JIBrKymiass cuia TMJIpOMEXaHW4YecKUX IpoueccoB. Hacockl, HacocHas yCTaHOBKa,
KOMITPECCOPHBIE MAIMHBL. MeToIbl CMeIeHus (a3 U Pa3BECHUS TeTEPOTCHHBIX CMECEH.

TernoBele mporecchl B XMMUYECKOM TexHosoruu. OOImas xapakTepUCTHUKa IPOLECCOB
terioooMeHa. OCHOBHOE ypaBHEHHS TETIONEPEaadH.

VYpaBHeHUs TEIIONPOBOAHOCTH IUIOCKOM M LmMHApHYecKor creHkd. Kosadduuumenrt
TEIUIONEepeauu U JBUKYIIas Crjla TEIUIOBBIX MPOLIECCOB.

CriocoObl  Teruronepenauyu: TEIJIONPOBOAHOCTh (3akoH Dypwe), KOHBEKIMs (3aKOH
oxnaxnaeHuss HploroHa) u TemoBoe wusnydeHue (pacuetHas ¢opma 3akoHoB Credana-
bonbivana).

TemmepatypHoe mosie W TemreparypHblii rpaaueHT. KosdduimenTs Ten-iomnepeHoca:
HOJYIMIMPUYECKHE KPUTEpUATIbHbIE COOTHOIEHU. TermnooTaya Npyu U3MEHEHUH arperaTHoro
coctosiHMsL. Termnoo0MeH ¢ 3epHUCThIMU MaTepUalaMi U HacaIKaMHu.

Baxueiiiue TerioBble NpoLecchl (HarpeBaHue, oxXJIax/1eHue, KOHJCHCAlUs U UCIIapeHHe)
B XMMHMUYECKOM TexHojoruu. BelnapuBanue (YacTHBIA cCilydyall UCHapeHus) Kak METOoJ
KOHILIEHTPUPOBAHUSI PAaCTBOPOB TBEpAbIX HeNneTyuux BewlecTB. IlyTwm uHTeHcUHUKanuu
IIPOLIECCOB TEIMIO0OMEHA U MOBBIIIEHUS UX TEPMOIMHAMUYECKOH 3(PPEKTUBHOCTH.

OO11ast xapakTepuCTHUKa TEIJI0O0OMEHHBIX anmnapaToB. PekynepaTuBHbIE, pereHepaTUBHbIE U
CMECHUTEIIbHbIE TETJIOOOMEHHBIE aIapathl.

OOume cBeleHUss O MacCOOOMEHHBIX TIpoleccax. Mecto MacconepeHoca B OOLIei
TEeXHOJNIOrnyecko cxeme. OCHOBHBbIE MPUHLMUIIBI MaCCOOOMEHHBIX IMPOILIECCOB B CHCTEMAX 2d3-
HCUOKOCMB, HCUOKOCNL=-HCUOKOCTD, 2a3-MEepooe Meilo U HCUOKOCHb-MEepioe meio.

PaBHOBecHbIE, KMHETUYECKHE M MEXaHW4YeCKue (akTOphl B OpraHM3allMM IPOLECCOB
MexdazHoro maccooOMeHa. MarepuanbHblii Oananc. PabGoune muHMu. JIBrxkymas cuia
Maccorepeaayu.

OcHoBHBIE cnOCOOBI  Maccomnepenaun: MosiekyisipHas auddys3us (ypaBHeHus Duxa),
KOHBEKTHBHBII mepeHoc. MomuduimpoBanHble ypaBHeHHs Macconepenadd. CHucTeMbl ¢ TBepAOH
dazoit. {uddepennmansHoe ypaBHEHHE KOHBEKTUBHOM T dy3uu.

[Tomobwe  mpomeccoB  maccomepenaun. Kputepun — momobus — auddy3moHHOTO
MmaccorepeHoca. CpenHsisi ABHXKYIIAs CHJIa U METOJAbI pacueTa MacCOOOMEHHBIX MpPOIIECCOB.
AHaorust cTalfiOHapHbIX MaCCOOOMEHHBIX MPOIIECCOB C TEIIOBBIMU.

AGcopbrms.  Pusnueckre OCHOBBL. PaBHOBecHE B CHUCTEME  2a3-JiCUOKOCHIb.
MarepuanbHblii W TEMJIOBOW OamaHc aOCOPOIMOHHBIX TMPOIECCOB, WX KHUHETHYECKHE
3aKOHOMEPHOCTH.

AmnmnapatrypHoe odopmiieHne abCcopOLMOHHBIX MPOLIeCcCOB. MaTeMaTuieckoe MOEIMPOBAaHNE
HECTAlIMOHAPHBIX TPOLIECCOB aICOPOIMU B KOJIOHKAX C HEMOJBIKHBIM cloeM copOeHTa. OnmcaHue
BHYTpUAN(G(GY3MOHHOTO pexnuMa copOuuu  (ecopOumu) BeliecTBa B TOPUCTBIX TIpaHylax
ancopbenra. IlpunnmnuanbHele  cxembl  abcopOrmu. Kputepun TOCTPOSHUS  ONTUMAIBHBIX
COPOITMOHHO-AECOPOITMOHHBIX ITUKJIOB.

[Teperonka sxumkocteid. OOImME CBEACHHUS O MPOCTONW IMEPEroHKE (AUCTHILISAIUN) |
pekTudukanuy. XapakTepucTUKa JIBYX(a3HbIX CHUCTEM XKUAKOCTb-nap. da3zoBoe paBHOBECHE U
KJaccuuKanys OUHAPHBIX CUCTEM.



AmnmnaparypHoe odopmiieHHe U MOAETUPOBAHNE IPOILECCOB Pa3BEACHUS KHUIKUX CMecei
MeToJIOM pekTu¢uKanuu. [myOuHa paszmeneHuss U NMPOU3BOJUTEIBHOCTh PEKTU(UKALNOHHON
KOJIOHHBI. OCHOBHBIE HCTOYHUKHU SHEPTo3aTpaT MpHu peKTU(GUKAUHN U ITyTH UX CHUKCHUS.

[Ipoueccel MemOpanHOrO paszzaeneHusi cMmeced BemiecTB. CyIIHOCTh M KUHETUYECKHE
OCOOCHHOCTM  MeMOpaHHOM  TexHojoruu. PaBHOBecHble U KHHETHYECKHE  (PaKTOPHI,
onpeaenstonye 3pHEKTUBHOCT MEMOPAHHOTO Pa3/ICTICHHSL.

Hepapxuueckasi CTpyKTypa COBPEMEHHBIX MEMOpaHHBIX MaTepuayioB. TeopeTruueckas
MUHMMaJbHas paboTa pa3BeneHUs. MemOpaHHBIE amnmaparbl,; MHOTOCTYIIEHYAThIe KAaCKaJbl
pa3eaUTENbHBIX MOIYJIEH.

MopenupoBaHie XHWMHUKO-TEXHOJOTMYECKUX IPOLECCOB. 3HAY€HUE M B3aUMOCBS3b
TEOPETUYECKUX U 3KCIEPUMEHTAIbHBIX METO/0B UCCIIENOBaHUsA. MoenpoBaHue Kak CpelICcTBO
COKpAIILIEHUS] CPOKOB IIEpEX0ia OT JIAOOPATOPHBIX HCCIETOBAHUM K TPOEKTHBIM pa3padoTKaM.

Teopust mogobUs Kak OCHOBa MOJAEIMPOBAHHS XUMHKO-TEXHOJIOTHYECKUX IPOIECCOB U
peaktopoB. Buasl mopgobuss u kimaccudukauus Mozenel (CUMBOIMYECKUE, peajbHble H
MBICJICHHBIE).

Bunet wMonenupoBaHusT B XMMHUYECKOW TexHonoruu. OOmacTu NOpPUMEHEHUS W
OTrpaHUYEHMSI UCTIOIB30BaHMsI (PU3UYECKOT0 MOJIENUPOBaHUA. MoOeb MEXaHUUECKOT O 1000Us.
Kpurepuit HetoToHa.

CymHOCTh M OCHOBHBIE JTambl MaTeMaTHYECKOTO MOJAEIHMPOBAHUSA: IMOCTPOCHUE
MaTeMaTUYeCKOM MOJENH, CO3[laHHE aJIrOpUTMA, YCTAHOBJIEHUE aJICKBATHOCTH MOJEIH U
peanbHOro mnponecca. [IpenMymiecTBa MaTeMaTHYECKOTO MOJEIUPOBAHUS Ha 3JIEKTPOHHO-
BBIYMCIIUTEIbHBIX MALIMHAX.

OOmme cBeneHUs 0 XMMHUYECKHX peakTopax. Kimaccudukamust peakTopoB U peKUMOB
ux paborel. TpeOoBaHus, NpenbABIIEMble K XUMHUYECKHUM peakTopaMm. YpaBHEHUS
MaTepHalbHOro OajgaHca /i 3JIEMEHTAPHOI0 00beMa MPOTOYHOTO PEAKTOPA.

I'unpoauHamuueckas 0OCTaHOBKA, OPraHU3allMOHHO-TEXHUYECKas CTPYKTYpa, YCIOBUS
TerjaooOMeHa, (a3oBbIii cOCTaB PEAaKIMOHHONM CMECH U KOHCTPYKIIMOHHBIE OCOOEHHOCTHU
XUMUYECKUX PEAKTOPOB.

MaremaTnyeckoe MOJEIMPOBAHWE XHMHUUYECKHX PEaKTOPOB W MPOTEKAIOIIUX B HUX
XUMUYECKUX TNPOLECCOB. XHUMHUYECKHE PEAKTOPbI C HJEATbHOM CTPYKTYpOM IIOTOKa B
MU30TEPMUYECKOM PEKUME.

Peaxtopsr uaeansnoro cmemenus (PUC) nepuoanueckoro (PUC-IT) u HenpepsiBHOTO
(PUC-H) peilictBus; HMX MaTeMaTH4YECKHME MOJENHM. XapaKkTepUCTUUYECKUE YpaBHEHMS
NEPUOINYECKHUX U HENIPEPBIBHBIX PEAKTOPOB B CTALIMOHAPHOM PEKHUME.

PeaxTtopbl maeansHoro BoiTecHeHus (PHB). Maremaruueckoe omnmcanue TpyO4aToro
peakTopa B HeCTallMOHapHOM pexume. [Ipoduin JHMHEHHBIX CKOpOCTell MoToKa B
JaMUHApHOM, pAa3BUTOM TYpOYJIEHTHOM U TMOPIIHEBOM pPEXKHUMaX TEUEHUS KUAKOU
PEaKIMOHHOM cMeCH B IPUTOYHBIX TPYOUATBIX peaKTOpax.

CpaBHenue >p(PeKTUBHOCTH pabOTHI MPOTOYHBIX PEAKTOPOB HCATHLHOTO CMEIICHUS U
UJCATBbHOTO BhITeCHEHHs. DaKkTOphl, OTpaHUYMBAIOLME TIPUMEHEHHE aIapaToB, paboTaromNuX
B pexXuMe, OJTM3KOM K H/1€aIbHOMY BBITECHEHHUIO.

Kackan peakTopoB wuAcalbHOro cMeleHus. MaremaTudeckas MOJAENb KacKaja.
AHanuTUYeCcKWe W YMCIEHHbIE METOJbl pacuera Kackajga. CeKIMOHHBbIE pPEaKTOphl C
NepeEMEIINBaHUEM.

XUMHUYECKHE PEaKTOPHl C HEUACAIBHON CTPYKTYPOH THIPOIUHAMUYECKONH 0OCTaHOBKHU.
[TpyuMHBI OTKIOHEHUH OT UAECATIBHOCTH B IPOTOYHBIX PEAKTOPAX.

Mogenn peakTopoB C HEHUACATbHOW CTPYKTYpOHM TIOTOKOB PEAKIMOHHOW CMECH.
OpHonapaMmerpuueckue ssueeyHas u 1uddy3rnoHHas Moenu.

Tema 4. IIpou3BoaCTBEeHHbIE MPOLECCHI



CraThueckie W TNPOTHO3HBIE JaHHBIE O CHIPHEBOM M DHEPreTHYECKOM OO0eCIeUeHUH
COBPEMEHHBIX KpPYITHOMACHITA0HBIX XMMHYECKHUX MpOu3BOACTB. CBeIeHUs O MHPOBOM H
OTEYECTBEHHOM IIPOM3BOJICTBE BAKHEHIIMX TPYII XUMHUUYECKUX HPOAYKTOB B TOHHAXHOM U
CTOMMOCTHOM BBIPayKEHUH.

OO6mue cBefeHrs 00 OCHOBHBIX MCTOYHUKAX MPOMBIIUIEHHBIX OTXOAOB U BBIOPOCOB, MX
BO3JICHCTBUH Ha OKPYKAIOIIYIO Cpedy. Y TUIM3aLUs OTXO00B U IIepepaboTKa BTOPUYHOTO CHIPbSL.

MHOroBapuaHTHOCTb U CIIO)KHOCTb pEIIEHUS 33Jaydl CHHTe3a M ONTHMM3AIUU
TEXHOJIOTUYECKOM CXEMbl COBPEMEHHOI'O KPYIHOIO XHUMHYECKOIO Ipou3BOACTBa. IlpunHumn
MHOTOCTaJUHHOCTH XHUMHUYECKON mepepaboTKh HCXOJHOTO ChIpbs B KOHEYHbIE (LIEJIEBHIC)
MPOAYKTHIL

OntumasibHOE BapbUpOBaHHUE CIIOCOOOB BBOJA PEATCHTOB B PEAKIIMOHHYIO 30HY U BBIBOJIA
npoaykToB u3 Hee. CTpyKTypHasi OpraHM3allys MPOLIECCOB TEIIO0OMEHa M BCIIOMOTaTEelbHBIX
IIOTOKOB TEIVIOHOCUTENEH B COBPEMEHHBIX TEXHOJIOIMUYECKUX CHCTEMAX.

[loncucremMbl KOHTPOJISI W YIpaBJICHUS TEXHOJOTMYECKMMHU TpolieccaMu. Bumsl
TEXHOJIOTUYECKOTO aHAJIN3a HA XUMUYECKUX MPEATPUATHSIX.

[lepcriekTUBBl HMCMONB30BAHUSA CYNEPKOMIBIOTEPOB JJsl aHalu3a JAUHAMHUYECKOTO
MOBE/ICHNUS MHOIOCTYIIEHYAThIX TEXHOJOTMYECKMX CHUCTEM U ONTHUMAJIbHOTO YIpaBJICHUS
JNEHCTBYIOUIMMH XUMHUYECKUMHU MPOU3BOICTBAMH.

TexHomnorust cepHoil kucnotel. CbipbeBas 6a3a CEpHOKUCIOTHON NPOMBIIIIIEHHOCTH. Buibl
CEPOCOJIEPIKAIIETO ChIPhs. VCcronb30BaHne OTXOSIINUX Ta30B [IBETHON METAJUTYPTUH U TEIUIOBBIX
ANEKTPOCTAHIIUMA.

[leynoe oTAeneHHEe COBPEMEHHOTO CEPHOKUCIOTHOrO 3aBoja. DU3HKO-XUMHYECKHe
OCHOBBI 00XHra cepocojepxamero cbipbs. O0mas xapakrepuctuka mnedeit BX3, 10 u KC.
MatepuanbHblii U TEIUIOBOM OallaHC MEYHOT0 OTIEICHHS AJis 00XKHUra Korde1aHa.

Ounctka OOXHIOBOrO rasza, (PHU3MKO-XUMHYECKHE OCHOBBI ~ MEXaHHYECKOTO U
JIEKTPUUYECKOTO  METOAOB  OYMCTKHA. (OUUCTHOE OTIEIIEHUE COBPEMEHHOM KOHTaKTHOW
CEPHOKHUCIIOTHOW CUCTEMBI.

PaBHOBeCHbIE M KHHETHYECKHE 3aKOHOMEPHOCTH TpoueccoB okuciaeHus SOz B SO; Ha
Kataimzaropax. Cucrema TBOWHOTO KOHTAKTHPOBAHKUS U IBOMHOM aOCOpOIINH.

Karamzarops! okucnenust SO, B SO3. Banaauesas kontaktHas Macca cepurt BAB, CB/I, UK.
KoHTakTHbI€ anmapaTbl ¢ BHYTPEHHUM U BHEIITHUM TETUIOOOMEHOM.

@DU3MKO-XMMUYECKHE OCHOBBI a0COpOLIMM CEPHOro AaHruApuja U3 Ta30BOM CMECH.
MoHoruapaTHblii U osieyMHbIH aOcopOepbl. AOGCOPOLMOHHOE OTAENEHHE CEPHOKHUCIOTHOTO
3aBo/1a.

KonTakTHas, cxema TpPOU3BOACTBA CEPHOW KHUCIOTHI KAk CJOXKHas XHUMHKO-
TeXHoJIornyeckas cucrema. Iyt nHTeHCHpUKAUU CEpHOKHCIOTHOTO NMPOU3BOICTBA. TeXHHUKO-
HKOHOMHUYECKHE MTOKA3aTEIH.

[Ipobnema cBsi3aHHOro aszora. KiroyeBoe 3HAaYeHHWE TEXHOJOTHHM  CBSI3bIBAHHUS
aTMoc(epHOro a30Ta B PEeLIEHUH ITPOJJOBOIBCTBEHHOTO BOIIPOCA.

CrniocoOslI mosryyeHus a30TOBOIOPOIHOM cMecu. CTPYKTypa COBPEMEHHOTO MPOU3BOICTBA
aMMHUaka W3 NOPUPOJHOro Taza. ['MOKoe HCIONb30BaHWE TeTePOTreHHBIX KaTalu3aTopoB B
MHOT'OCTYIIEHYaTOH cxeMe MpurotoBieHus u ounctka ABC.

TepMonuHamuueckue W KHHETHYECKHE OCOOEHHOCTH TIpollecca CHHTEe3a aMMHaKa.
OCoOeHHOCTH HMPKYIALMOHHOW CXEeMBL. YTHIM3alMs OTXoAdmuXx ra3oB. OleHKa MoTephb
HKCAPTHUH U KallUTAJIbHBIX 3aTparT.

DU3UKO-XMMHUYECKHE OCHOBBI M amlMapaTypHOe O(QOPMIIEHHE IPOIECCOB CENEKTHUBHOTO
OKHCIIEHHsI aMMHuaka. [[poMbllIeHHbIe KaTaau3aTopbl. AJbTEPHATUBHBIE BapUaHThl MPOLECCOB
KOHBEPCUU aMMHUaKa.

CrtpykTypa 1 0COOEHHOCTH TE€XHOJIOTHUECKOW CXEMBbI TIPOM3BOJICTBA Pa30aBICHHON a30THOM
kucnotbl. Ilpombmuiennas peammzamms cxeMbl NO->NO->HNOsz. OCHOBBI - KaTaTUTHYECKOTO
00€e3BpEe)KMBAHUS OTXOAALIMX Ta30B. [IpuunHBI HU3KOM 53KCapreTndeckord 3PEGEeKTUBHOCTU
IIPOU3BO/ICTBA A30THOM KUCIIOTHI.



[Tpon3BOJACTBO KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI. AHAIM3 JUarpaMM COCTOSIHUS
H,0-HNO; u  HyO-H,SO-HNOs;.  TIpsmoit  (HUTpOONEYMHBIM)  METOI  MPOU3BOACTBA
KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI.

@OU3MKO-XUMHUYECKHE OCHOBBI M TEXHOJOTMYEeCKas CXeMma IPOU3BOJICTBA HUTpara
ammonusi. Vcnosnp3oBaHue TeruioTsl HeWTpanuzanuu. [IpousBoacTBo kapbamuna. IlepcrekTuBb
OMOTEXHOJIOTUH B PEIICHUHU MPOOJIEMBI (PUKCALINH a30Ta.

[IpousBoacTBo dochopa u dochopHor KUCIOTH. BBIOOp croco0a TEXHOJIOTHMYECKON
nepepaboTKu  (KHUCIOTHOTO, TEPMHUYECKOTO, THAPOTEPMHUYECKOrO,  IIa3MOXMMHYECKOTO)
dbochaTHOr0O MHHEPATIBLHOTO CHIPHSI.

OkcrpakuuoHHas ¢ochopHas KHCIOTa KaK OCHOBAa IPOM3BOJCTBA MHHEPAJIbHBIX
yIoOpeHui. DIIEKTPOTEPMHUUECKOE IMOJMyYeHHE »JIIEMEHTapHOro ¢ochopa M TEPMUUECKOM
dbochopHOI KUCTIOTHI.

@OU3UKO-XUMHUYECKHE OCHOBBI Pa3JIOKEHHsI MPUPOAHBIX (ocdaTroB cepHO, a30THON U
dochopnoii kucnoramu. Ilomurepmuueckuit ananu3 ¢a3oBbIX PABHOBECHHl B pacTBOpax
MHOTOKOMITOHEHTHBIX CHCTEM - OCHOBa BBIOOpA TEXHOJOTHMYECKHX IapaMeTpoB Ipolecca
KOMILJIEKCHOM mepepaboTku amnatuta. JlermapaTHbIi, MOMUTHAPATHBIA W aHTUIPUTHBIN
CIIOCOOBI PA3JIOKECHUS.

CoBeplleHCTBOBAaHHUE aIMapaTypHOro 0OPMIIEHUSI KHCIOTHOTO Pa3IoKEeHUs MPUPOIHBIX
docdaroB: mepexol OT Kackaga pEaKkTOpOB C TEPEeMEIIMBAaHUEM K JIAOMPUHTHOMY THITY
HernpepbIBHOTO AKcTpakTopa. CocTaB M KOHIIEHTpalusi oOpasyromieiics (GpochopHOi KUCIOTH B
3aBUCHMOCTH OT TEMIIEPATypPHOTO PEXHMMa M Crocoda pasnoxeHus anaturta. bamanc mo ¢ropy B
npou3BoIcTBE PocHOPHON KUCIOTHI U YIOOPEHUH.

OCHOBHBIC  HampaBJEHUS  NPUMEHEHUS  DIJICKTPOXUMUYECKUX  IPOU3BOJICTB.
[lepBuuHble W BTOPUYHBIE XUMHUUYECKHE MCTOUYHUKHU dIEeKTposHepruu. Ilpeumymiecrna
AIEKTPOXUMHUYECKUX MMPOU3BOJICTB MEPE] XUMUICCKUMHU.

Teopernueckne OCHOBBI AJIEKTPOJIM3a BOJHBIX PACTBOPOB M PACIUIABICHHBIX CpE.
Bbixoa 1o Toky, KO3 (GUIIMEHT UCTIONB30BaHUS SHEPTHH U OalaHC HANPSKEHUH.

DNeKTPOXUMUYECKOE MPOU3BOJCTBO XJIOpa U KaycTUYecKoil coabl. OCHOBHBIE CTaIUU
npolecca MPHUTOTOBIEHUS W OYHMCTKH paccoyia. DJIEKTPOJIM3 BOJHBIX PACTBOPOB XJIOPHIA
HATpHSL.

Tumbl TPOMBINUICHHBIX JJIEKTPOJIUTHYECKUX BaHH. OJEKTPONHM3EPHl C TBEPABIM
CTaJIbHBIM KaTOJ0M M QUIBTpYIOLIEH quadparMoil, peakTopsl s pa3sioKeHUs aMalblaMbl -
AIIEKTPOIU3EP C PTYTHBIM KaTOJIOM.

CpaBHUTENBHBIM aHadU3 TEIUIOBBIX IOTOKOB M MOTOKOB B3HEPIMM B pPa3IM4HBIX
TEXHOJOTHYECKMX CXeMax IPOM3BOJACTBA XJIOpa W EIKOTO HaTpHUs. OKOJOTHYECKHE U
CaHUTAPHO-TUTMEHUYECKHE  aCMeKThl  JJIEKTPOXUMHUYECKUX U IJIEKTPOTEPMHUUECKHUX
MPOU3BOJICTB.

DOHepreTudyeckue NnpoOIeMbl XMMHUYECKOH TEXHOJOTHH. MHpOBBIE 3amachl TBEPABIX,
KHUJIKUX U Ta3000pa3HbIX BUIOB TOIUTHBA. JJnHaMuKa pocta moTpeOIe HUS pa3TuYHBIX BUIOB
YHEPrOHOCHUTENEH.

OOmast xapaktepuctuka HedTH (YIJIIEBOJOPOIHBIA COCTaB, COpPTa, CBOWCTBA) H
HepTenpoAYKTOB  ((pakUMOHHBIH  COCTaB, JETOHALMOHHBIE CBOICTBA, XHUMHYECKas
CTaOUIIBHOCTD U JIp.), HOATOTOBKA HE(PTH K nepepadboTKe.

IlepBuunsie (pusnueckue) metoasl nepepadotku Hedtu. [Ipsmas nmeperonka Hedru.
CocrtaB M XxapakTepuCTHKa JUCTHIIIATOB. ATMochepHble U aTMoc(epHO-BaKyyMHbIE
YCTaHOBKH JJIsl IPSIMOM meperoHku. OUncTKa NpoayKTOB MPSIMOM MEPErOHKH OT CEPHUCTHIX U
KHCJIOPOJIHBIX IPUMECEH.

Bropuunsie (pu3nko-xuMuueckue) METoAbl mepepaboTku HehTH U He(TENpOayKTOB.
TexHOoJIOrHYecKUil pexXuM W MPUHIIMIHUATIBHAS CXeMa TEePMHYECKOTO KPEKMHTa C BBICOKOMU
peakuMOHHOW KaMepoil. AnmapaTtypHoe opopMieHHE Ipoliecca. XapakTepucTuka OEH3NHOB
TEPMUUYECKOTO KPEKHHTA.

I'myGokue aecTpyKTHBHBIC IPOLECCHl pachaja yYrieBOAOPOAOB, IMPOTEKAOUINE MpU
TEPMOKATATUTUYECKOM KpeKuHTre. KaTtanmuTuueckuid KpeKUHI - BaXXHEUIIMI MHOTOTOHHAKHBIN



TEXHOJIOTHYECKUH Tpolecc nepepadoTku HeTAHbIX (Qpakiuil. TUbl KOHTAKTHBIX ammapaToB.
CBoiicTBa OEH3MHOB TEPMOKATAIUTHYECKOTO KPEKUHTA.

KonTakTHbIE Macchl Ui KaTaJIUTUYECKOTO KPEKUHTa. AJIFOMOCHIMKATHBIE KaTalu3aTOPhI
(OT IPUPOAHBIX TIUH A0 LEOIUTCOACPKAIIMX CHHTETHYECKHX). HoBble MOaMUIIMpOBaHHBIE U
yIbTpacTadMIN3UPOBAHHHBIE MUKPOC(EpHBIE KaTaIN3aTOPHI.

DBOJIONUS  TEXHOJOTMYECKOro O(GOpMIICHHS Tpolecca KaTaTUTUYECKOr0 KpPEKHHTa:
CTAIlMOHAPHBIN CJIOW KOHTAaKTHOM MAacChl, TICEBIOOKI)KCHHBIH MHKPOChEpHBIH Ccloi |
JBYDKYIIMICS CIIOM I'paHyJIMPOBAHHOrO KaTanu3aTopa. OCHOBHbBIE TEXHOJIOTMYECKHE IapaMeETphl
COBPEMEHHBIX CXEM TEPMOKATATUTUYECKOT0 KPEKUHTA.

Ounctka u crabunuzanus HedrenpoaykToB. lllenoynas, cepHOKHCIOTHAs,
aJcopOLMOHHAs W KaTaJWTUYeCcKas OYHMCTKAa. [ MOpOOYMCcTKa M OYMCTKA Ha CEJEK TUBHBIX
pactBoputenax. OxpaHa oKpykarouiei cpeipl nmpu HedrenepepadoTKe.

[IpompblnieHHBIH OpraHuyYeckuii cuHTe3. OCHOBHBIE TPYMNIBI HMCXOJHBIX BEIIECTB
(mapaduHoBBIe, oNeUHBI, allETHIIEH, apoOMaTHUYecKHUe, OKHCh YIJepoJa U CHHTEe3-Ta3),
UCIIOJIb3YEMbIX B OPraHUYECKOM CHHTE3E.

TunoBsie mporecchl OOJBIIOTO OPraHUYECKOro CHUHTE3a: OKUCIEHHE U BOC-
CTAHOBJICHUE, THIPUPOBAHUE U AETUJIPUPOBAHUE, TUApaTalus U Jeruaparanus, TUAPOIHU3,
AIKUIUPOBAHUE, KOH/JICHCAIIHS, MOJIMMEpU3aIus, sTepuduKanus, HUTpPOBaHUE,
raJIorTeHupoBanue, cyiabpupoBanue u T.1. OTIWYUTENbHBIE OCOOCHHOCTH MPOIIECCOB
MPOMBIIIJIEHHOT'0 OPraHUYECKOr0 CUHTE3a.

CunTe3bl Ha OCHOBE OKHUCH yriepoja u Boaopoaa. Paborer Cabatrse, OpioBa, @uiepa
u  Tpomma. CuHTe3pl  alkaHOB (10  CHUHTETHMYECKOTO0  OEH3MHA),  aJKEHOB,
KHUCJIOPOJICOAEPKAIINX COCTUHECHUN.

Cunrte3 Meranona. AHanorus GyHKIMOHAIBHBIX CXEM MOJYYEHHUs a30TO-BOJIOPOIHOMN
cMecu (s CHHTE3a aMMMaKa) W CHHTe3-Taza (s moJiydeHHst MeTaHousa). Pusuko-
XUMHYECKHE OCHOBHI nporiecca. [IpumeHnMocTs ypaBHeHHs TeMKuHa AU aHajau3a CKOPOCTH
CHUHTE3a METaHOJIA.

Texnonornueckas U (QyHKIMOHAJIbHBIE CXEMBbl CHHTE3a MeTaHoJa. KOHCTpyKTHUBHBIE
OCOOEHHOCTH KOJIOHHbl CHHT€3a M KOHTAKTHBIX CHCTE€M. TEeXHHUKO-PKOHOMHUYECKHUE
MOKa3aTelln arperata ¢ COBMEIIEHHON HacaaKOil KOJIOHHBI.

HoBble HampaBiieHHsI B pa3BUTHUM NPOU3BOJACTBA METAHOJA: YKPYIMHEHHE MOIIHOCTH
€MHUYHOI0 000pyn0oBaHUs, OECKOHBEpCHOHHas IepepaboTKa CHHTE3-Tra3a, COBMEIIECHHUE
CHHTE3a METaHoJIa C MPOU3BOACTBOM JAPYrHMX HpoaykToB. OXpaHa OKpyXaroueid cpenbl B
IIPOU3BOJICTBE METAHOJIA.

I'maparanus sTuneHa (CEpHOKHUCIOTHAas M MpsiMas KaTaJuTU4yecKas) - OCHOBHOM
OPOMBIIIJIEHHBIH  cmoco® Mpou3BojcTBa 3TaHona. DOU3MKO-XUMUYECKHE OCHOBBI U
TEXHOJIOTHYECKUE CXEMbI MpoleccoB. TEeXHHMKO-3KOHOMUYECKHE IOKa3aTelu 00eux cxem
MOJIyYEHHUSI ATUIIOBOTO CIUPTA.

[IpouzBoncTBo BbicOKOMOJNEKYIsApHbIX coeauHeHuil (BMC). CeipbeBast 0a3a, cocTaB U
ocHoBHble cBoiictBa BMC. IlonuMepusanuoHHbIe U TOJMKOHICHCAMOHHBIE MOJMMEpPHI, HX
ocobeHHoCTH. TepMoriacTUYHbIE U TEPMOPEAKTUBHBIE MTOJTUMEPBI.

[Tpomebrnennoe nonyuenue nonaudtuiaeHoB (I13) auskoit (II9HIT) u Beicokoit (ITDBII)
I0THOCTU. OCOOEHHOCTH TEXHOJIOTMUYECKOIN CXEeMBbl paJIMKaIbHON MOJUMEPHU3AIMK STHIIEHA IPU
pa3MuYHBIX JAaBJICHUAX B Ta3oBod (ase Ha okcuaubix u llurnepa-HaTtta karanmmsatopax B
amnmnaparax ¢ MCeBI00KHKEHHBIM CI0EM.

Xumuyeckas MOoIU(UKAIUA KaK METOJI IPOMBIIUIEHHOTO MOJIYYSHHs MOJTUITUICHOB C
HOBBIMHM JKCIUTyaTallUOHHBIMU CBOMCTBaMU. XJIOPUPOBAHHBIM U XJIOp-CYJIb(pUPOBAHHBIN
nonusTUiIeHsl. TexHosorus nepepaboTku U obiacTu npumeHeHus [19 u u3nenuit U3 Hero.
DKOJIOTUYECKHE aCTIEKThI MMPOU3BOJICTBA U MepepadbOTKU MOTUITUICHOB

6. OBPA3OBATEJ/IBHBIE TEXHOJIOTUH



B cootBercTBMM ¢ paboueil mporpaMMONl W TEMAaTHYECKHM IUIAHOM H3Y4YCHHE
JUCLHUTUTMHBI IPOXOIUT B BUJIE€ ayAUTOPHONW M CaMOCTOSTENILHOW pabOThl CTYIEHTOB. Y 4eOHBIN
Ipolecc B ayAUTOPUU OCYILECTBIIAETCS B (OpME JIEKLMOHHBIX U JIAOOPAaTOPHBIX 3aHATHUM.
[TpenycMOTpeHBl JIEKIMU-BU3YAIU3alMM C MPOOJEMHBIM H3JI0KEHHEM OCHOBHBIX TE€M Kypca,
KOTOpbIE BXOIAT B pabouylo mnporpamMmy (mpenacraBieHsl B Tabmumne «Copepikanue
JUCLIUIUINHBDY). PekoMeHyeMble 00pa30oBaTE/IbHbIE TEXHOJOTMU: PEUTUHIOBAs TEXHOJIOTHS,
TEXHOJIOTHS WHTErPaTUBHOTO, Ipo0JIEMHOTO, MHHOBALIMOHHOTO, JINYHOCTHO-
OPUEHTHPOBAHHOTO, 11U (HEePEHIUPOBAHHOTO, MHIMBUAYaJIbHOIO, Pa3BUBAIOLIET0 OOY4YEHUS U
ryMaHHCTUYECKOro  oOpa3oBaHusa. [IpenycmarpuBaercss  uyTeHME  4YacTM  JIGKIMH  C

HCIIOJIB30BaHHECM MyanPIMeI[HfIHLIX CpCacTB O6y‘leHI/Iﬂ.

7. IEPEYEHb YYEBHO-METOAMYECKOI'O OBECIIEYEHUA 1JId

CAMOCTOSITEJBLHOM PABOTBI OBYYATOIUXCS 1O JUCHUIIINHE
(MOJIYJIIO)

7.1. [lepeueHb-yueOHO-METOIUUECKOT0 00ecTieYeHHs sl 00YHArOIIUXCS IO AUCIUILTUHE:

1. Kacatkun A.I'. OcHOBHBIE POLIECCHI U ANNIapaThl XMMUUYECKON TeXHONIOTHUA. M.: Xumus,
2004.

2. Kyrenos A.M., bounapesa T.U., bepenrapren M.I'. O6mas XxuMuueckass TEXHOJIOTHSL.
M.: UKI] «Axagemkauray, 2003.

3. MyxnenoB W.II., ABepOyx A.f., Tymapkuna E.C., ®ypmep N.D. O6mas xumuueckas
TexHoJorus /moj pegakuueit Myxnenosa U.I1./. M.: Beiciias mkona, 1984.

7.2. Yxazanus 11t 00y4aromuxcs o OCBOCHUIO TUCITUTLIMHBI

Ta6auna 7.1.
Coaepxanue caMOCTOATENIbHOH padoThI 00yYAKOLIUXCS
Homep Temwl/6onpocyl, 8biHOCUMbBIE HA CAMOCMOAMENbHOE U3YUeHUe Kozu-60 Dopmel pabombi
pasoena Yacoe
(memvi)
1. Moxroroeka ceipes k mepepaGorke. KomrurekcHoe 6 cobecenoBaHue,
HCITOJIb30BAHUE CHIPbS TECTOBBIN
KOHTPOJIb
) DKOHOMMSI Y IIYTH PALIMOHAILHOTO UCIIOIb30BAHUS 4
' SHEPrUr. DKOHOMUS U MYTH PALIMOHAIBHOTO
MCIOJIb30BAHUS TEIJIa
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3 TexXHUKO-2KOHOMUYECKHE MTOKa3aTeI Mpeanpusi- 10 CobecenoBanue,
" mua Kunernueckas, nuddy3suonHas u TECTOBBIN KOH-
repexoiHas 00JacT MPOTEKaHUS MPOIECCOB TPOJb
4. | Heo6X0MMMOCTb CO3/IaHHS HOBBIX XHUMHUKO- 10 Cobecenopanue,

texHosornueckux mporeccoB (XTII) B ycaoBusix TECTOBBIN KOH-
M3MEHEHHUS CTPYKTYpBI pecypcoobecreueHus 1 TPOJb
MOBBIIICHUS TPEOOBAaHU K O€30MACHOCTH U
HKOJIOTUYECKON YMCTOTE XUMUYECKUX ITPOU3BOJICTB
5 XUMUYeCcKHe MPOU3BOICTBA KAaK CIIOKHBIE CUCTEMBI: 10 co0eceoBaHue,
' |OCHOBHBIE MTOHATHUS M MIPUHLUIIBI CHCTEMHOT'O aHAIHM3a TECTOBBIN KOH-
CJIOKHBIX MPOo0sIeM, 00IIe METOABI CHCTEMHOT'O ONHUCAHUS TPOJb
XUMAYECKHUX TPOU3BOICTB.
6.  |Bysnkanusanus KaydyKoB, IPMHIMII METO/A U 4 cobecenoBanue,
BYJIKAHU3UPYIOLIUE areHThI TECTOBBIN
KOHTPOITh
7. |Crexna. CocTaB, CTpOEHHE U KJIaCCH(PUKALHS CTEKOL. 6 cobeceloBaHue,
ChbIpbe B CTEKOJIBbHOU MPOMBIIITIEHHOCTH TECTOBBII
KOHTPOITh
8. IpousBOACTBO CHHTETHYECKUX MOIOIIMX CPEICTB 7 co0eceoBaHue,
TECTOBBII
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JUIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH 1
IMPOMEXYTOYHOMN ATTECTAIIUA

Bonpocwt ona cobecedosanusn

1. TeopeTnyeckre OCHOBBI XMMUYECKOH TEXHOJIOTUH, OOLIHIA 0030p.
2. 3aKOHBI COXpAaHEHUSI B XUMUYECKOH TEXHOJIOTHH.
3. Buner MmatepuansHoro 6ananca.
4. [lonydyeHnre ypaBHEHUH paboyux JUHUI Ha OCHOBE MaTepualbHOIO OaslaHca.
5. 3aKOHBI paBHOBECHUS B XUMHUYECKOM TEXHOJIOTUH. 3HAUYCHHE 3aKOHOB paBHOBecHs. OCOOEHHOC-
TH KOHIIEHTPAIMOHHOTO PaBHOBECHSI.
6. TeopeTnueckuii BBIBOJI JIMHUI paBHOBECHS.
7. OO0mMe 3aKOHOMEPHOCTH MPOIECCOB TIEPEHOCA.
8. IloreHumansl mepeHoca, KOd()(UIUEHTHI B YPAaBHEHUSX IE€peHOca. 3HAYeHHE 3aKOHOB
IIEpeHoca B TEXHOJIOTUH.
9. Teopust mogo0Ms U MonenMpoBanue. Bunbl monenupoBanus. OCHOBHBIE KPUTEPHH TTOA00HS
B T'MJIPOJJUHAMHUKE.
10. MeTo 06001IEHHBIX KOOPIWHAT.
11. T'uaponuHamMuka, OCHOBHBIE 3a1a4n. [ mapoMexaHNYecKue MpoIecchl, 00T 0030p.
12. YpaBHeHUe HEPA3PBIBHOCTH IMOTOKA, BEIBOJ U 3HAUCHHE.
13. OcHOBHOE ypaBHEHUE TUAPOIMHAMHKH, BBIBOJ U 3HAaUeHUE. OCHOBBI THIPOCTATHUKH.



14. TlpumeHeHHE OCHOBHOTO 3aKOHA THUAPOCTATUKH. YpaBHeHHe bepuymmu. CMbICT IBYX €ro
dopm. [IpumeHEHHE B XUMHYECKON TEXHOJIOTHH.

15. IIpuHumMnbl U3MEpeHHs pacxoja ruApaBINYecKUMH MeToaaMu. OCHOBHBIE YCTPOICTBA s
U3MEpPEHUs pacxo/a.

16. Ypasuenue ['arena-Ilya3zetinsa. O0macTh mpUMEHEHHS.

17. JlokazaTenbCTBO MapabOoIMYHOCTH paclpeieieHus] CKOPOCTeH B TaMUHAPHOM IIOTOKE.

18. CooTHoLIEHHE MEX Y CpEeHEN U MAaKCUMAaIIbHOM CKOPOCTSAMHU.

19. ConpoTtuBneHue NBIKEHUIO B TpyOax. YpaBHenue Jlapcu.

20. 3aBucuMocTh K03 puIeHTa TPEHUS U CONIPOTUBIICHUS OT CKOPOCTH.

21. Pacuet TpyOOIIpoB0o10B. BHENIHISA THIPOIMHAMHUKA.

22. 3agada o0TEKaHUs TBEPIBIX TEN KHUIKOCTHIO.

23. OCHOBHbIE KPUTEPHUH MOA0OHS. DMIUPUYECKUE 3aKOHOMEPHOCTH.

24. ConpoTHUBIICHHE ABIKEHHIO B BA3KOM cpezie. 3akoHbl CToKca.

25. O6001IeHHOE YPaBHEHHE OCAXKICHUS B KpUTEpUATbHOU (popme.

26. YpaBuenue Toneca.

27. HeogHOpOOHBIE CHUCTEMBI, XapaKTEPHUCTUKA, OCHOBHBIE CIIOCOOBI pa3AeNieHus. Yuer
CTYIIEHHS CYCIIEH3UU TIPU OTCTaWBaHUM.

28. OcHOBHBIE TUIIBI OTCTOWHUKOB. [IprMep pacuera A OTCTOIHUKA.

29. llearpudyruposanue. Gakrop pasaeneHus. Pacuer qaBineHus Ha CTCHKU IICHTPUQYTH.

30. IIpunnune! pacueta BpeMeHu HeHTpudyrupoanus. CenapaTopsl, IIUKIOHBI.

31. Teopwust B3BEIICHHOTO CIIOA.

32. [lpumeHeHre B MPOMBIIIIICHHOCTH.

33. Beipaxxenne kputepus PeifHonb/ca yepe3 pa3Mepsl YacTUIl U CKOPOCTh CPEIbl B CBOOOTHOM
cedyeHuu anmnapara. MoauduuupoBaHHbIN KpuTepuid PeitHombaca.

34. Tpouecc ¢unbTpOBaHUS, OCHOBHBIE ypaBHEHHs. [IpakTmueckoe oIpenesieHHe KOHCTAHT
YpaBHEHHUS U yJENbHBIX COMPOTUBIICHMIA Oca/ika U (PUIbTpA.

35. OCHOBHBIE KOHCTPYKIIUU TIPOMBIIUICHHBIX (PHIBTPOB.

36. TemnoBele mnpouecchl. 3HaueHue. OCHOBHbIE cHocoObl mepenaun Temiaa. OCHOBHOE
ypaBHEHHE TEIUIONEpeaay, XapaKTepHBIH TemreparypHelid mpoduis mporecca. CMbIch
Kod(duUIMeHTa TerIonepe1adm.

37. TernmonpoBOHOCTE. Y paBHEHUE IS TUIOCKON CTEHKH.

38. B3anMOoCBs3b NOHATHH TEIIONPOBOAHOCTh U TEPMUUYECKOE COIIPOTUBIICHHE.

39. TeronpoBOJHOCTH MHOTOCIIOWHOM IJIOCKOH CTeHKHU. TerIonpoBOIHOCTh IMITMHAPHYECKON
CTEHKH.

40. TlonsTHe cpemHEH MOBEPXHOCTH TEINIOOOMEHAa B OSTOM Ciyd4ae. |erionpoBOJHOCTD
MHOT'OCJIOWHOM [UIMHIAPHUYECKON CTEHKH.

41. KonBektuBHas Teroornada. CMeicn koagduiueHTa temaooTaadyd. OCHOBHBIE TEIUIOBbIE
KPUTEPHU TO00HSL.

42. XapakTepHble KpUTEpUATbHBIC YPAaBHEHHUS.

43. Terutonepenaya npy NOCTOSHHON TeMIIEpaType TEIUIOHOCUTENEH.

44. YpaBHeHUE alTUTUBHOCTH TEPMUYECKUX CONPOTHBIEHUS. Boipaskenue nis ko3pduirienta
TEeTIONepelauH.

45. Pa3nuyHbIe CXEMBI TEIJI0OOMEHa: MPOTUBOTOK W TIPSIMOTOK; CXEMBI C TIOCTOSHHBIMH M
NepEeMEHHBIMH TEMIIepaTypaMu TerioHocuTenei. [lpumepsl ycTaHOBOK.

46. Termomepeaaya TpW TEPEMEHHBIX TEMIIEpaTypax TEIUIOHOCHTENeH. BBIBOJ BeTMYMHBI
CpeHEeN IBUXKYILEH CUIIBI.

47. Onpenenenue CpeJHUX TEMIEPATYP TEIIOHOCUTENEH.

48. TIpoMbIlIuIeHHBIE CITOCOOBI MTOABO/IA U OTBO/IA TEILIA.

49. OCHOBHbIE XapaKTEPUCTUKU TeIUIOHOCHUTENeH. OCHOBHbIE THUIIBI TETNIOOOMEHHHUKOB.

50. Kiaccuduxanus maccooOMeHHBIX mpoueccoB. OCHOBHOE ypaBHEHHE MaccoIepeayn.
Cwmpicn korddumreHTa Maccorepeaadm.

51. OcobOeHHOCTH oOIpeneseHUs] MABIKYLIIMX CHJI TpH  Maccomepenadye. KoHBekius u
Maccootnada. CMbICT K03 UIIMEHTa MaCCOOT/IauH.



52. OcobennocTr PO Mt K3MEHEHHsI KOHIICHTPAIMK 711 Pa3IMYHbBIX CITydacB.

53. Beipaxkenue ko3¢ puimenta macconepenaun yepe3 Ko3hHUIUeHTb MacCOOTIauH.
54. OcHOBHBIE KPUTEPUH NIOJJO0HS B IIpOIieccax Macconepeiaun.

55. Ieperonka u pexTudukanus. Y paBHeHUs pab0UYHX JIMHHUHA Mpolriecca peKTU(HUKAIIH.

Ilpumepnutit Komnaekm 3a0anuil 0711 KOHMPOALHBLIX PAOOM NO OUCUUNIUHE
«Xumuueckan mexnonoun»
Bapuanm 1

1. Breicota nopucroro cios 0,5 m, miotHocTs yactuil 1600 Kr/M° , Topo3HOCTh 35%. Brruncauth
TUIPABINYECKOE COMTPOTUBIICHHE TOPUCTOTO CIIOSL.

2. [lokazanus BoJsiHOTO Bakyymerpa 272 mM. KakoBo naBneHue B anmapare, eciii atMmocdepHoe
napienue 750 mm prt. ct1.? IlnotHocts prytH 13,6 r/em?.

3. IIpu kakoil CKOpOCTH IBMKEHUS CTCKIISIHHOTO mapuka nuamerpom 1| mm B Boge mpu 20°C
o0TeKkaHne MOKHO CUUTATh JAMUHAPHBIM?

4. T'opsuuii pacTBOp oxJaxaaercss B xojoawibHuKe Bojoi or 90 C no 50 C. Oxnaxnaromas
BOJIla HarpeBaercsi OT 10°C mo 30°C. Bblumcauts CPEIHIOIO Pa3HOCTh TeMIEeparyp
TEIJIOHOCHUTEIIEH.

5. [laBnenue B OyThUIKE C Ta3UpOBaHHOM BO0M 3 aTM. KakoBa KOHIIEHTpaIUs yIIIEKUCIIOTO Ta3a
B BOJIe, eciii KoHcTaHnTta ['enpu 1500 atm?

Bapuanm 2

1. KakoBa TemIonpoBOJHOCTh M3OJSIUM M3 ABYX CIIOEB: 3 c¢M JepeBa W | cM meHoracra?
VY nenbHble TemonpoBogHocTH cooTBeTcTBeHHO 0,20 BT/(M rpax) u 0,05 B1/(M rpan).

2. Koaddunment maccooTnaun ammuaka B Bozayxe 0,68 (r/c)/(M2 MoJib/MoJTb). KoHleHTpanus
ra3za B Boznyxe 5 % (00.). KakoBa KOHIEHTpalusi y MOBEPXHOCTH PacTBOpa, €CJIH IUIOTHOCTH
MaccoBoro moToka cocrasmsier 0,01 (Mob/c)/m>?

3. Kosdduumentsr MaccooTaaun mpu MOTJIOMIEHUH Ta3a KHUIKOCTHIO PaBHBI COOTBETCTBEHHO
0,4 (r/c)/(m2 mons/monb) u 0,01 (r/c)/(M2 r/r). Koncranta paBHoBecust 0,1 (Moisib/mMoib)/(T/T).
Brerancnuts k03 puirienT Macconepenayu.

4. Koapduuuents! Terooraaun 600 u 1800 Bt/M2 rpaj, TennonpoBoIHOCTD KEIE3HON CTEHKH
7000 B1/M2 rpaz. Berancaute ko3¢ puuueHT Temnonepenayu.

5. B abcopbep mocrymaer Boja co ckopocthio 100 J/MUH M MPOTHBOTOKOM Ta30Basi CMECH,
conepsxkamias 50 % (00.) ammuaka, B konuuectBe 1,2 M3 /gac. PacTBop Ha BbIXOJE COOEPKUT 6,8
% (Mmacc.) ammuaka. KakoB cocTaB BbIXoisIIeH Ta30BOM cMecu?

Bapuanm 3

1. IIpu OpokeHHMH KBaca KOHIIEHTpalusi yriekucioro rasza jpocruraetr 1 % (macc.). KakoBo
JIaBJIEHUE B €MKOCTH, eciu KoHcTaHTa ['enpu 1500 atm?

2. PactBopumocts comu 400 1/nm. HawanmpHast ckopocTh pactBopenus 40 (r/c)/m2 . OueHuTh
kodppuumeHt quddys3uu, cuutas Toamuny auddyznonnoro cinos 10 mxm. 10-9.

3. MonbHble 100M BemecTBa B nBYX kuakocTsax 0,001 u 0,02. KoncranTta pasHoBecus 0,01.
[TnoTHOCTH MOTOKA MpH KcTpakuuu 0,2 MMoib/M2 . KakoBbl KO GHUIIMEHTH Macconepeiaun?
4. OnpenenuTh K03 HULIHEHT Macconepeiadl IpyU KUIIEHUH BOJIbI HA OTKPBITOM BO3JlyXe€, €CIIH
3a 1 c ucnapsercs 30 r/m>.

5. Topsiunii pactBop B XoJoawiabHuke oxjaxmaercs oT 90 C go 50 C, oxnmaxnaromas Boja
Harpesaetcs oT 5 C 1o 25 C. Kak cHIIbHO pa3in4aroTcs pacxoAbl TEINIOHOCUTENEH?

Bapuanm 4



1. Ilpu kako¥l MakCHMaJbHOW CKOPOCTH TEUCHHUS TJIHMIIEPHHA B TPYOKE AUAMETPOM 25 MM
COXpaHsieTcs JJaMUHApHBIN pexuM? Bsa3kocTh riauuepuHa npuHath pasHoi 0,8 Ilaxc; mioTHOCTH
— 1230 xr/m’,

2. Kpyrayio TpyOy Ha HEKOTOPOM ydacTke aeopMHpoBaid B TPYOY C KBaJpaTHBIM CEUCHUEM,
COXpaHMB TOJIMHY CTEHOK. Kak M3MEHUTCS CKOPOCTh HAa ATOM y4yacTKe?

3. Bona HarpeBaercst B TEIJI000MEHHUKE OT 10° C n0 50° C MpU CpeAHEN TEMIepaType CTEHKHU
80°C. KakoB k03)(MHIHEHT TEIIOOTaYH, eCIIH MOBEPXHOCTh Temiooomena 20 M°, a pacxox
Boxsl 10 1/c?

4. CkopocTb Te4YeHHs BOJBI NPH CyXeHHH TpyOsl yBenmumuminach ot 0,2 mo 0,9 m/c. Kak
W3MEHUJIOCH JaBjieHne?

5. Temneparypa B opamxkepee +20 C, na ymuue -20 C. Ilepeman TemmepaTypbl B
CaHTUMETPOBOM CTEKJIC 16°C. Kaxkos kod(durment Tteronepenaun? TermmonpoBOIHOCTH
crexna 0,7 Br/(m rpan).

Kpumepuu oyenxku omeema cmyoenma npu 6bln0JHeHUU KOHMPOAbHOU pAdomul

Ouenka TpebGoBanus K 3HAHUAM

OTJIMYHO MPUBEACHBl [OJHbIE [PABUIbHBIE PELICHHUS, OTBETbl I'PAMOTHO
apryMeHTHPOBAHBI

XOpOLIO JIOIYILIEHbl HE3HAUUTENbHbIE MOIPEIIHOCTH MIPU OTBETAaX Ha BOIPOCHI,

apryMeHTanus Obljia He TOJIHOM

YIOBJIETBOPUTENIbHO | B oTBeTax Ha HEKOTOPBIE BOIPOCHI JOIMYILIEHbI IpyOble OMNOKH, YacTh
BBIBOJIOB HE apI'yMEHTUPOBAHA UJIU apryMEHTUPOBAHA HENPABUIIBHO

HeyzaoBieTBoputenbHo | OTBerl Ha 50 wu Oosiee % BOMPOCOB OMIMOOYHBI, OOJBIIMHCTBO
BBIBOJIOB HE ApPI'yMEHTHUPOBAHBI WM apTyMEHTUPOBAHBI HEITPABUIILHO

Tunoevie 60npOoCobl K KOJUIOK6UYMY no meopemuiecCKum
OCHOBAM XUMUUECKOU MEXHO102UU

1. OcHoBHbIE 3a/1auM HAYKH O MpOLeccax U amrmaparax.

2. Knmaccuumkanusi OCHOBHBIX MPOU3BOACTBEHHBIX MPOIIECCOB: 1O COJEPKAHUIO, TT0O H3MEHEHHUIO
apaMeTpoB BO BPEMEHH, 110 OPraHU3aIHH.

3. 3aKOHBI COXpaHEHHUsI OCHOBHBIX CYOCTaHIMHA B XUMHYECKOW TEXHOJOTHH: MAaCChl, SHEPTHH,
UMITYJIbCA.

4. 3akoHbl paBHOBecus. OCHOBHBIE 3a/1a4H1, pPEIIaeMble IPYU OMOIIM 3aKOHOB PaBHOBECHSI.

5. YcnoBust TepmoinHaMudeckoro papHosecus. [Ipasuno ¢a3 I'nb0ca.

6. MexaHnuueckoe M TEIUIOBOE paBHOBecue. PaBHOBecrme B MaccOOOMEHHBIX Mpolieccax,
XUMHUYECKUH MOTEHIINAI.

7. BpIBO/I TEOpETUYECKUX JIMHUI paBHOBECHS Ha puMepe 3aKoHOB ['eHpu u Payns.

8. 3akonsl mepenoca. [loreHmansr nepeHoca, rpaueHThl MOTEHIIMATIOB IepeHoca.

9. O6muii BUI ypaBHEHHMH mepeHoca cyOcTaHuuii. OOIHOCTh KOAPPHUINEHTOB B YpaBHEHUAX
nepeHoca.

10. 3akonsl @uka, @ypbe, HproTOHA (BSA3KOTO TPEHHUS).

11. Teopus mnomobus wu wmoxenupoBaHue. CyIIHOCT METOJOB  MaTEeMaTHUYECKOTO
MOJICIIUPOBAHHS.




12. MopenupoBaHue Ha KOMHSAX, MOJEIAX amnmapaTtoB M WX dYacTe — (u3nmdeckoe
MOJICTTUPOBAHUE.

13. Cumrmuiekchl, WHBapUaHTHl Moa00us. MojaenupoBaHUE € HMCIOJIb30BaHUEM OOOOIIEHHBIX
KOOpJMHAT, OCHOBHBIC KPUTEPHUU TOJO0WS B THUIPOMEXaHMUYECKUX Tporeccax: PeiiHonbica,
®pyna, Dinepa, roMOXpoHHOCTU. KpuTepuanbHbie ypaBHEHHUS.

Kpumepuu OUCHUGAHUA Omeemoes

KonnokBuym cuMTaercs CIaHHBIM, €CJIM OTBEYAIOUIMM JaeT JOCTaTOYHO IOJHBIA OTBET,
IIOHMMAET CBsA3b MaTepualla JaHHOI'O pasjiena ¢ APYIMMH, B clydae 3aTpyAHEHUH OTKIMKAeTCs
Ha MOJCKAa3KU U HAaBOJSIIME BONPOCHl. KOJUIOKBUYM CUMTAETCSI HECAAHHBIM, €CJIM OTBEYAOLUI
HE MOXKET J1aTh pa3BEPHYTOI0 OTBETA, EMY H HE IIOMOTalOT MOACKA3KU U HAaBOJAIINE BOIIPOCHI.

Tunoegvile 6onpocel K 3auume no 1ad60pamopHvim pabomam
1. DKBUBaNEHTHBI TUaMETp CEUeHHs KaHaia, TpyOOIpOBOJA; SKBUBAJICHTHBIA JUAMETp Tela,
YaCTULIBI.
2. OCHOBHOE ypaBHEHHE TUAPOJMHAMUKM: CHUCTeMa ypaBHeHUHl Oiinepa, ypaBHeHus HaBbe-
Crokca.
3. OcHOBHOE ypaBHEHHUE TUAPOCTATUKHU (3aKOH [lackaiis) M ero npakTu4ecKoe NpUMeHEHHE.
4. Ypasuenue bepaymm u ero npumeHenue. Mcreuenre skxuIKOCTH U3 OTBEPCTUN Pe3EpBYapoB.
5. 'mapaBinnueckre MeTo bl U3MEPEHHsI pacxo/ia )KUAKOCTEH U Ta30B.
6. ['uapaBIMyecKoe COMPOTURIICHHE TPYOOIIPOBOIOB U allapaToB.
7. Ypasnenue Ilya3eitns, ypaBaenue Jlapcu. [IpuHuuel pacyera MOIIHOCTH HACOCOB.
8. 3agaua oOTeKaHUs >KUIKOCTBIO TBEPIBIX TEJI, OCHOBHBIE KpUTEpUU Homodwms: PeliHombica,
Oitnepa, Apxumena, JIsmeHko.
9. OcHoBHBIE peXHMBI OOTeKaHUs. 3aKOHBI TpeHHS H ocaxaeHus Ctokca. OCHOBHBIE THITBI
OTCTOMHMKOB HETPEPBIBHOTO U MEPUOJUYECKOTO AEHCTBHSL.
10. ITpumeps! pacuera orcToiHUKOB. LleHTpudyruposanne. OCHOBHBIE PUHIIHITEI, HA3HAYCHUE.
11. IlentpobexxHoe yckopenue. PakTop pasaeaeHus.
12. OcobeHHOCTH pacueTa BPEMEHH IMPOIIecca, pacyeT JaBJICHUS Ha CTCHKHU IICHTPUDYTH.
13. OcHOBHBIE KOHCTPYKIIUH LIEHTPUYT, CenapaTopoB, IIUKJIOHOB.
14. JIBuxenue ®uaAKOCTEN U ra3oB yepe3 nopuctele ciiou. ConpoTUBIIEHUE TOPUCTOTO CIIOS.
15.Kospdunment Ttperus. MoauduuupoBanusiii  kputepuit  PeitHonbaca.  Ilpornecc
buIbTpOBaHUS.
16. dpwxyume cunbl. ConpoTHBIEHHE oOcajka, (uiabTpa. YAeabHOE CONpPOTHBIICHHE.
®u3nUeCcKuil CMBICT BEJTUYNH COMPOTUBIICHUS (0caaka u GpriibTpa).
17. OcHoBHOe ypaBHeHUEe (uiabTpoBaHUsA. OCHOBHbBIE CHOCOOBI OIpPENEIEHUS] KOHCTAHT
¢unbTpoBaHus. OCHOBHBIE CIOCOOBI MEpeAayd TEIUIOTH: TEIUIONPOBOJAHOCTb, KOHBEKIIHS,
TEIUIOBOE U3IIy4YEHHUE.
18.3akon Credana-bonpiimana. OcHOBHOe ypaBHeHHE Teruionepenadn. Koadourment
TerIonepeaun, GU3NIECKuil cMbICT Kod(huIeHTa.
19. JIBmwxkymiast cuina, CpeHAN TeMITepaTypHbIil Harop. TermmonpoBoaHOCTh. 3akoH Dypre.
20. Y aenbHast TEIIONPOBOAHOCTD, (PU3NUECKUN CMBICT K03 (pULIMeHTa TeTI0npPOBOHOCTH.
21. VYpaBHeHHWE TEIUIONMPOBOAHOCTH IUIOCKOW CTEHKH. TeruionpoBOJHOCTh MHOTOCIOWHON
CTEHKHU. Y paBHEHUE TEIIONPOBOJHOCTH UIMHIPUUECKON CTEHKH.
22. YpaBHEHHUE TEIUIOOTIaud, 3aKoH oxjaxaeHuss HetoroHa. Koaddumment Temmoornaun, ero
¢usnueckuit cmbici. OCHOBHBIE KpPUTEPUM I1000Ms TEIUIOBBIX IpoueccoB: Hyccenbra,
I'pacroda, Ilexne. [Ipumepbl KpuTEpHUAITBHBIX YPAaBHEHUH TETIOOTIA4H.
23.Teruonepenadya MpH  TOCTOSHHBIX ~ TeMIepaTypax  TEIUIOHOCHTENeW.  YpaBHEHHE
aJIUTUBHOCTH TEPMHUUECKUX CONPOTHUBICHUHU. Temonepenada npu NEPeMEHHbBIX TeMIEpaTypax
TerioHocuTeneil. CpeqHss ABMKYILAs CUIIa IIPoLEecca, CPEIHUN TEMIIEpaTypHBI HaIop.
24. Kiaccudukamust maccooOMeHHBIX mporieccoB. OCOOEHHOCTH  KOHIICHTPAIIMOHHOTO
paBHOBECHsI B  MAacCOOOMEHHBIX TIpolleccax, OIpeIesieHHe HalpaBlIeHHs  Ipolecca
MaccornepeHoca.



25. OcHoBHBIC TpaBWia W 3aKOHBI Maccomnepenaun. KoadduimeHntsl maccomepenayu, HX
¢u3uueckuif  CMBICH, Pa3MEPHOCTb; JABIXKYIIME CHIbl Maccomepenaun. KoadduumeHnt
MacCOOT/AauH, ero GU3NIECKUN CMBICI, pa3MepHOCTh. OCHOBHOM 3aKOH MacCOOT/IauH.

26. Maccomepenaua u (a3oBble CONPOTUBJICHHS. YPaBHEHHE QIIUTHUBHOCTU (Ha30BBIX
COIPOTHUBJICHUIA.

27. Tleperonka sxuakocrteil. CrienuanbHble BHJIBI IEPETOHKH: BBINApKa, MPOCTasl MEperoHka
(mBO¥iHAs, TPOWHAS ), IEPETOHKA C BOJISTHBIM TTAPOM.

28.IToHsTHE O TEOPETUYECKUX CTYNEHSX pa3ieieHus (TEOPETHUECKUX TapesKax).

29. Pexrudukanms. KoHcTpykimm pekTHQUKANMOHHBIX —ammaparoB. OCHOBBI pacuera
pEeKTH(HKAIIMOHHON KOJIOHHBI. PerynupoBanue npouecca pekTudukamnmu.

30. A6cop6rus. Koaddummentsl macconepenadn mnpu adbcopOIuu. YCTpOWCTBO M pacder
abcopOepoB.

Kpumepuu 3auwumot 1a60pamopHnvlx padom

PaGora cuntaeTcs 3alUIIEHHON MPYU CICIYIOIIUX YCIOBHUSX:

- yd4acTde B BBHINOJHCHHH pabOThI, - TMPEIOCTABICHHWE OT4YeTa, OQPOPMIICHHOTO B
COOTBETCTBUH C y4EOHO-METOIUUYCCKUMH ITOCOOHMSIMU K JTa0OPaTOPHBIM padoTam;

- KpaTKue, HO JIOCTATOYHO COJepXKaTelbHBIC OTBETHI HAa 2—3 BOMPOCA W3 IMPHIAraeMOro
cnucka. [Ipu HeBbIMONIHEHUH JTHOO0TO U3 TPEOOBAHUI, IEPEYUCICHHBIX BBIIIE, OCTAIbHBIE MOTYT
OBITH 3aYTEHBI, HO paboTa He OyIeT CUMTATHCS 3AIMUIICHHON, ITOKa He OYAYT BBITIOJHEHBI BCE
TpeOOBaHMS.

[Tpy HaMMYMKM HE3ANUIICHHBIX JaO0OPAaTOPHBIX PabOT, YTO PAaBHOCHILHO HE MPOXOXKICHUIO
NPaKTUKyMa, 00yJaroIInuics He JOMYCKaeTCsl 10 DK3aMeHa.

Hepeuenb 60NPOCO6 K IK3AMEHY

1. Csipbe xumMu4ecKol NpOMBINUIEHHOCTH. ChIpbe, MPOAYKThl, OCHOBHBIE MaTepUaibl, OTXObI.

KoMI1ekCcHOE NCII0Ib30BaHUE CHIPbSL.

[TpunuMnb! oboramenus celpbs. I'poxoTsl. ['paBUTAlIlNOHHOE pa3/ieIeHHE - CYyX0€ U MOKpOE.

DJEeKTPOMarHUTHBIE U 3JIEKTPOCTATHUECKUE METO/Ibl 00oTaleH st Chlpbs. [Ipyrue crnocoos!.

Bojza B XuMH4eCKON IPOMBIIUIEHHOCTH.

OHepreTvka XHMMHUYeCKOH mpombinuieHHOCTH. Mcrounuku  osHeprun. Kosddunument

WCITOJIB30BAHUS CHIPbSI.

YCeTpolCTBO U Ha3HAYEHHUE PEKYIIEPATOPOB, PETEHEPATOPOB U KOTIIOB-yTHIIN3aTOPOB.

7. Cramuu TeXHOJOTHYECKOro mporecca. OOmact mpoTekaHus mporeccoB. DakTopwl,
BIIUSIOIIME HA CKOPOCTB IIpoLecca.

8. Texnomormueckuii pexkuM. I[lapaMeTpsl TEXHOJOTHYECKOTO peXHMa. [ OMOTeHHBIE W
TeTEPOreHHBIE MPOLECCHI.

9. Tlepmonmnveckne M HENMpepbIBHBIE Tporecchl. [loHOe cMeleHne W MaeanbHOe BHITECHEHHE.
N3orepmuueckue, u300apHble, H30XOpPHbIE M aaAMadaTHYecKue TMpoLecchl. DHIO -
3K30TEPMHUYECKUE TTPOLIECCHI.

10. PaBHOBecue B TeXHOJOTHMYECKUX Mpoleccax. KoHcraHTa paBHOBecus. BbIxon mponykra.
Crenens npeBpaiieHns. PABHOBECHBIN M TEOPETUUECKUI BBIXO IPOAYKTA.

11. CkopocTh XMMHMUYECKMX MpoleccoB. JIBmKyias cuwia mporecca. BiusHue mapamerpoB Ha
CKOPOCTh XUMHUYECKHUX peaknnii. KuneTnueckne KpuBbIe JUIsl pa3IMYHbIX TUIIOB PEAKIIUM.

12. IlepememuBanre TBEpAbIX pearupyromux BemecTB. CrocoObl yBETMUEHHUS MOBEPXHOCTU
conpukocHoBeHus. [IpuHnun neictBus OallHU ¢ pa30OpBI3TUBAHUEM JKUAKOCTH, ammapara
6apOOTaKHOTO THIIA, arapara ¢ MEHHBIM CJI0EM >KUKOCTH.

13. IIpsMoTOUYHBIE, MPOTUBOTOYHBIE U IIEPEKPECTHBIE MPOLIECCHI.

14. Ilepuoauueckuie, HENPEPHIBHBIE M CMELIAHHBIE IPOLECCHI. TEXHOIOTUYECKUE CXEMBI.

15. Katanutudeckue mporecchl.
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[Ipumenenue, cBOMCTBA U CITOCOOBI TTOJYYCHHS CEPHON KHCIIOTHI.

[TpousBoncTBO Arokcuaa cepel. O0xur komdenana. Ouucrka SO;.

Hutpo3nsiii cnoco0 mnpousBoacTBa cepHOMl kucnoTsl. IlpeumyinectBO U HEAOCTATKH.
TexHosornueckas cxema.

KoHTakTHBIH c10c00 NPOU3BOJCTBA CEPHON KUCIIOTHI.

Abcopbuust cepHoro anruapuaa. KoHIeHTpupoBaHue CepHOI KHCIOTHI.

CpolictBa amMMuaka. XUMHYECKass W NPUHLUIMAIBHAS CXEMbl IPOM3BOJCTBA aMMHAKa.
Kounsepcust CHy u okucu yriaepoja.

OuncTKa NpUPOJHOrO U KOHBEPTUPOBAHHOI'O I'a30B.

Paznenenue KOKCOBOIo raza METO10M IIyOOKOr0 OXJIaKICHHUS.

TeopeTnueckre OCHOBBI CHHTE3a aMMHUAKa.

[TpoMmbliIeHHbIE CIOCOOBI MOJIyYEHHsI aMMHaKa.

ITpon3BoacTBO a30THON KUCIOTHL. KOHTakTHOE OKHcieHne ammuaka. OKHCIEHHE OKUCH a30Ta
JI0 ABYOKHCH a30Ta U abcopOLus IBYOKHUCH a30Ta BOJOH.

[Tpon3BOACTBO KOHIIEHTPUPOBAHHON U pa30aBICHHOM a30THOM KUCIIOTHI.

Munepanbsuble ynoopenus. Knaccudukanus. Pons ynoOpenuii.

®dochoprbie ynoopenus. [IpousBoacTBo nmpocroro cynepdocdara.

HenpepsbiBHblii criocod nmpon3BoacTBa cynepdocdara.

[TpousBocTBO (hochopHOI KHCIOTHI M TBOMHOTO cynepdocdaTa

[Tpon3BOICTBO KOHIIEHTPUPOBAHHBIX (HOCPOPHBIX YA0OpeHUit

Kanuitneie ynoOpenus

AzotHble ynoOpenus. [IpousBoacTBo ammuadqHoii cenutpsl. CxeMa npouecca

[TpounsBocTBO KapOamuaa (MOYEBUHBI) U CyJIb(aTa aMMOHHUS.

Kanuiineie yno6penus

Texnonorust cunukaroB. Ortpaciy, 1mosiydaeMble NpoayKThl. ChIpp€  CHIIMKATHOMN
IIPOMBIIIJIEHHOCTH.

IIpon3BOACTBO KEPAMUKH

Bsoxymne BemiectBa. Tumbl. Bo3aymiHas HM3BECTb, THMIICOBBIE M MarHe3uallbHbIE BSKYILUE
BEIIECTBA.

['mppaBnuueckue BSXKYLIUE BEILIECTBA

Kucnoroymnopssle BsKylue BEIIECTBA.

Crekio. Cocras. Celpbe 1515 IPOU3BOICTBA CTEKJIA.

TexHonorus mpou3BOJICTBA CTEKIIA.

MeTopl TPOU3BOICTBA CTEKOI

ITonstne o metasmypruu. [lonstue o pynax. MeTtoasl BeIIECIEHUS METAJUIOB U3 PY/.

TonnuBo U OTHEYNIOPHBIE MaTEpUAIIbI

OcHOBHBIE CBOMCTBAa METAJJIOB U CIIJIABOB

Mertannyprus amomunus. CpoiictBa amomuHus. Ceipbe. HapoaHOX034HCTBEHHOE 3HAUYEHUE
QIIOMHUHHUS U CILIaBOB.

ITpon3BOACTBO aTOMUHUSA JIEKTPOJIN30M TIIMHO3EMA

Mertamnyprus gyryHa. Ceipbe. MeTamnyprudeckue nedu. Y cTpoicTBO TOMEHHON MEUH.
BelnaBka 4yryHa B JOMEHHOM IEYH.

TeopeTnueckre OCHOBBI JIOMEHHOTO IIpolecca. XapakTepUCTUKAa YyryHa M JIOMEHHBIX
beppociaBoB.

Meramtyprus cranu. becceMepoBCKHi IPOLECC MPOU3BOACTBA CTAIIH.

Mertamtyprus ctani. ToMacoBCKHi crioco® MpOU3BOJICTBA CTaIIH.

MapreHoBckuil mporuecc npousBojactsa cranu. [Ipeumymectsa ero. IlpousBoacTBo cranu B
IIEKTpONEeYax

Kparkast xapakrepucrtuka cranei. Jlerupyromniue sneMenTsl. [I[pumenenue craiu.

['oproune BemecTBa. EcTeCTBEHHOE M MCKYCCTBEHHOE TOIUIMBO. XapaKTEpPUCTHKAa TBEPAOIO
tonuBa. Pabodee TorumBo. TemnoTBopHas ciocOOHOCTh TOIJIMBA.

Pa3BuTHe Kokcoxummuueckux nporueccoB. CocTaB M CBOMCTBA KOKCA.

ChIpbe 119 KOKCOBaHUA.



60.
61.
62.
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68.

69.

Busier paccMoTpeH u yTBep:KIeH Ha 3acelaHuM Kadeapbl

[Tpouecc kokcoBanus. XUMHU3M U (PU3HKO-XUMHUYECKAsi XapaKTepUCTUKa MIpolecca.
YcTpoiicTBO KOKCOBBIX OaTapeil. PaboTa KOKCOBBIX OaTapeii.

3arpyska u BbITpY3Ka KOKCa U3 KOKCOBBIX Oarapeil.

VY naBnuBaHME JIETYYHX IPOITYKTOB KOKCOBAHUS M MepepadoTKa KAMEHHOYTOJIbHON CMOJIBI.
[TonyxokcoBanue yrisi. Haznauenue. OCHOBHBIE TEXHOJIOTUYECKUE PEIICHHUS.

["asudukanus TBEpAOTrO TOIIINBA.

Hedtp. OOmas xapakTepucTrKa. YTJICBOIOPOAHBIN U (PpaKIIMOHHBIA COCTaB HEDTH.

Metoasl nepepaboTku HepTH U HepTenpoaykroB. PDusmueckume meronasl. Cxema ABT
(armocepHO-BaKyyMHOM TpyOUaTKH).

XuMuyeckue MeTolbl mepepaboTku HedTu. XuMuU3M mporecca. BiusHue pa3inuHbIX
(axTOpoB Ha mporecc.

XapakTeprucTUKa OCHOBHBIX XMMHUYECKHUX MPOIIECCOB

Ilpumeput IK3aMeHaAUUOHHBIX OUIEM OB
HUHI'YILICKUI TOCYJIAPCTBEHHBI YHUBEPCUTET
IK3aMeHAIMOHHBIN OnjteTr Ne 1

ITo kypcy «XuUMHYECKAT TEXHOJIOTHI»

IJIS_CTYAEHTOB 3 Kypca CHenMAJbHOCTH «XHMMHS

Bonpocsl. 1. Ilpunnunsl oborameHust coipbsi. ['poxoTsl. ['paBUTAIIMOHHOE pa3leleHue -
CyX0€ M MOKpO€. DIIEKTPOMAarHUTHBIE M DJIEKTPOCTATHYECKHUE METOIbI OOOTAIlEeHHS CHIPbS.
Jpyrue crocoOsl.

2. CpoiicTBa aMMuaka. XUMHYECKass M TpPUHIMIHAAIBbHAS CXEMbI TPOM3BOJCTBA aMMHAKa.
Kounsepcust CHy u okucu yraepopa.

3. YnaBnuBaHUe JETy4nX MPOAYKTOB KOKCOBAHHS U TIepepad0TKa KAMEHHOYTOJIbHOW CMOJTBI.

3aB. xadenpoii, mpodeccop A.M.Camnamos

Buusier paccMoTpeH M yTBep KIeH HA 3acelaHu Kadeapbl

UHT'YIHICKHUA TOCYJAPCTBEHHBIV YHUBEPCUTET

IK3aMeHAUMOHHBIN Ouyer Ne 2

Mo kypcy «XuMHYeCKASA TEXHOJIOTHS»

JUISl_CTYAEHTOB 3 KYypcCa CHEHMHAJbHOCTH «»

Bonpocsl. 1.Ctamuu TexHosormdeckoro mporecca. OO0lacTM NPOTEKaHUS IPOLIECCOB.
@DakTOophl, BIUSIOLIUE HA CKOPOCTH MpoIiecca.

2. ®ocdopusie ynodpenus. [IpousBoacTBo npocroro cynepdocdara.

3. T'oproune BemiecTBa. EcTecTBEHHOE M MCKYCCTBEHHOE TOILTMBO. XapaKTEPUCTUKA TBEPIOTO
toruBa. Pabodee TorumBo. TemnoTBopHas ClioCOOHOCTh TOTIIIMBA.




3aB. kadenpoii, mpodeccop

A.M.CanamoB

Kpumepuu OUCHKU omeema HaA IK3dMEHe

4-0annpHas 1IKaia [Toxazarenu Kpurepun
(YpoBeHb
OCBOCHHS)
OTangHo . [lonmnora wu3noxenust | CTyA€HTOM JaH TIOJIHBIM, B JIOTHYECKOH
(TIOBBITIEHHBIH TEOPETUYECKOTO MOCJIEIOBATEILHOCTH Pa3BEPHYTHIM OTBET
YPOBCHB) Marepuana; Ha T[IOCTaBJIEHHBIM  BOIpOC, TJ€ OH
. IlomHoTa U | IPOJIEMOHCTPUPOBAJI 3HAHUA TIpeaMeTa B
IIPaBUIILHOCTh [IOJIHOM 00beMe Yy4yeOHOH HpOorpaMMmBbl,
peuieHust JIOCTaTOYHO r1yooKo OCMBICIIBACT
MPaKTUYECKOTO JTUCLUTLIHY, CaMOCTOSTCILHO, i
3aJIaHus; HCUYEPIIBIBAIOIIE OTBEYAET Ha
. [IpaBWJILHOCTh W/WIK | JOTIOJIHUTEIBHBIE  BOIMPOCHI,  MPUBOJIUT
apryMEHTUPOBAHHOCT | COOCTBEHHBIE MPUMEPHl MO MPOOIEMATHKE
b H3JI0KCHUS | IIOCTaBJICHHOIO BOIIpOCA, penmi
(mocnenoBaTeIbHOCTD | IPEIJIOKCHHBIC TTPAKTUYECKUE 3aJlaHus 0e3
JIeHCTBHI); OIINOOK.
Xopomo . CaMOCTOATENBHOCTD | CTyeHTOM JaH pAa3BEpHYTHI OTBET Ha
(6a30BEIit OTBCTAQ, MIOCTaBJIEHHBIM  BONpPOC, TA€  CTYACHT
YPOBEHB) . Kynbrypa peun; JIEMOHCTPHUPYET 3HAHUS, IPUOOpETEHHbIE Ha
+ UMT.I. JIEKLIMOHHBIX M CEMMHAPCKUX 3aHATUAX, a
TaKKe MOJyYEHHBIE TOCPEACTBOM H3YUCHUS
00s13aTeNbHBIX Y4€OHBIX MAaTEepPHAIOB IO
KypCy, JaeT apryMEHTUPOBAHHBIE OTBETHI,
MPUBOAUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BJIAJICHUE  MOHOJIOTHYECKOM
peYblO, JIOTUYHOCTh M IOCJIEI0BATEIbHOCTh
otBeTa. OHAKO JOMYCKAETCS HETOYHOCThH B
OTBETE. Pemun MPEAJIOKEHHBIE
MpaKTUYECKHE 3aJaHusi C HEOOIBIINMHU
HETOYHOCTSIMHU.
Y 10BIIETBOPUTEITH Cryaentom naH OTBET,
HO CBUJIETEIBCTBYIOIIUN B OCHOBHOM O 3HAHUU
(ITOpOTOBBIH IIPOLIECCOB M3y4aeMon JUCLUTITIUHBI,
YPOBEHb) OTJIMYAIOIINNCA HEJOCTaTOYHOW TIIyOUHOM

" HOHHOTOI)’I paCKpI)ITI/IZ TEMBI, 3HAaHHECM
OCHOBHBIX  BOIIPOCOB  Teopuw, ciabo
chopMUPOBaHHBIMH  HAaBBIKAMH  aHAJIM3a
SBJICHUM,  TPOLECCOB,  HEIOCTATOYHBIM
YMEHHEM  J1aBaTb  apryMEHTUPOBAaHHBIE
OTBETHI H MPUBOAUTH MIPUMEPBI,
HEIOCTAaTOYHO  CBOOOIHBIM  BJAJEHHEM
MOHOHOFH‘-ICCKOﬁ pe‘IBIO, JIOTUYHOCTBIO H
MOCJIENOBATEILHOCTHIO OTBETA.
JlommyckaeTcsi ~ HECKOJNBKO  OIIMOOK B
COJICpKAHUH OTBETA n penieHun




IIPAKTUYECKUX 3aJaHUM.

HeynosnerBopure CTyneHTOM J1aH OTBET, KOTOPBIA COAECPIKHUT
JIBHO pan CEpbE3HBIX HETOYHOCTEH,
(ypoBeHb He OOHapyXUBAIOLIUIl HE3HaHHWE MPOIIECCOB
copMHpOBaH) U3y4aeMoi peIMeTHOM obnactH,

OTJIMYAIOIINNCA HErNIyOOKUM PacKpbITUEM
TE€Mbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TeopuHu, Hec(HOPMUPOBAHHBIMU HaBBIKAMU
aHaJlu3a SIBJIEHUN, IPOLECCOB, HEYMEHUEM
JlaBaTb ~ apryMEHTUPOBAHHBIE  OTBETHI,
cna0blM  BJIAJIEHUEM  MOHOJIOTHYECKOMN
peublo,  OTCYTCTBHEM  JIOTUYHOCTU U
MOCJIe0BATEIHHOCTH. BriBosib1
MOBEPXHOCTHHI. PernieHne mpakTUYECKUX
3aJJaHUil HE BBIMOJIHEHO. T.e CTYIEHT He
CIOCOOEH OTBETUTH HA BOIPOCHI JIaXe IMPHU
JOTIOJTHUTENBHBIX ~ HABOMSIIMUX  BOIpPOCaxX
npernoaaBaTes.

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
JUCLUIJINHBI

9.1. YyeOnas 1ureparypa

a) OCHOBHAsI JIUTEpPaTypa:

1. Kacarkun A.I'. OcHOBHBIE IIpolLlECCHl M anmapaTbl XUMUYECKOW TexHojoruu. M.: Xumus,
2004.

2. KyrenoB A.M., bonnapesa T.U., bepenrapren M.I'. O6mas xumuueckas TexHosorus. M.:
UKII «Axkagemkauray, 2003.

3. MyxnenoB W.II., ABepbyx A.f., Tymapkuna E.C., ®ypmep N.D. OOmas xumuueckas
TexHoJorus /moj pegakuueit Myxnenosa U.I1./. M.: Beiciias mkona, 1984.

4 Myxnenos WN.IL., AepOyx A.f., Tymapkuna E.C., ®ypmep MN.D. OOmas xumuueckas
TexHoJyiorus /mon pexakiueir Myxnenosa M.I1./. M.: Beicmias mkomna, 1984.

5.MyxnenoB N.I1. u ap. «OcHOBBI XuMU4eCKON TeEXHONOIUW». M.: Bpicur. k., 1975

6. MyxuienoB W.I1., Tam6oBuesa B./l. «OcHOBBI XuMHUecKO# TexHOMOTHIY. M.: 1968

5. Cokomnos P.C. «Xumnueckas TexHosnorus». M.: 2000

0) 10MOJIHUTEJIbHAS JIUTEpaTypa
1. Tenpnepun H.M. OcHoBHBIE mpoliecchl M anmapaTbl XUMHUYECKOW TexHosoruu. M.:Xumus,
1982.
2. Jle6enes I1.I'. Xumus v TEXHOJIOTHSI OCHOBHOTO OpraHudeckoro cuute3a. M.: Xumus, 1981.
3. ABepOoyx A.S, Tymapkmna E.C. MyxnenoB W.II. Ilpaktukym mo oOmeld XWMHUYECKOU
TexHoJiornu. M.: Briciras mkoira,1979.
JInnueBckuit b.B. Metamnyprus yepubsix metamion.M.,1980.
5. HuxonaeB A.®. CuHTEeTHUECKHE TOJIMMEPHI U TUIACTMACCHI HA X OCHOBE.
M.: Xumus, 1977.

&



9.2. UHTepHET-pecypchl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/ntml
ChemSoft 2004

Noook~owhE

9.3. IlporpammHoe obecnieueHue

YHuBepcuTer o0ecredeH HEOOXOMUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOIHO
pacIpoCTpaHsIeMOro NporpaMMHOI0 00ecledeH s, B TOM YUCIIe OTEUECTBEHHOTO IPOU3BOICTBA.

Kaxnp1ii o0yJaromuiicss B Te4eHHE BCETO Mepruoa o0ydeHus: odecneueH WHANBHIYaITbHBIM
HEOIPAaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(pOpPMallMOHHO-00pa30oBaTeIbHON Ccpefe
YHHBEpPCHTETa W3 JIO00M TOYKHM, B KOTOPOH MMEETCS JOCTyll K HWH(POPMAIUOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTu «VHTepHeT» Kak Ha TeppUTOPUN YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuter oOecredeH CIEAYIOIUM KOMIUIEKTOM JIMIEH3UMOHHOTO IMPOTrPaMMHOIO

oOecrieyeHus.
1. JluneHsuoHHOE MporpaMMHOE o0ecrieueHue, uenonblyemoe B Uarl'y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusriii kommiekc MMUC “BuzyansHast Ctynus TectupoBanus’”

1.4. Antusupychoe I10 Eset Nod32

1.5.CpaBouno-tipaBoBasi cucrema “KoHcynbTanT”

1.6.CpaBouHo-mipaBoBasi cuctema “I'apant”

Hapsu:[y C TpaAUOWMOHHBIMHU HU3JaHHUAMHU CTYACHTBI MU COTPYAHHKU HMCEIOT BO3MOKHOCTH
MOJIb30BATHCS SJICKTPOHHBIMHU IMOJIHOTEKCTOBBIMHA 6azaMu JaHHBIX:

Tabauya 9.1.

Ha3Banmue pecypca CcebLika/nocTyn

OnektpoHHass Oubnmoreka omnaitn «EmuHoe okHO K | http://window.edu.ru
00pa30BaTelIbHBIM pecypcam»

«O6pazoBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru

denepanbHblii  00pa3oBaTeNbHBI TOpTaN: yupexnaeHus, | http://www.edu.ru —
nporpammsl, cranaaptsl, BY3s1, Tectsl EI'D, THA

®enepanbHblii HeHTp HH(DOPMALMOHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcoB (PLIOP)

ObC "KOHCVJIbTAHT CTYJAEHTA". Dnexrponnas | http://polpred.com/news
OMOIMOTEKAa TEXHUYECKOTO By3a

H3narenscTBo «JIaHbY. DnexkrponHo-6ubaroTeunas | http://www.studentlibrary.ru -
cucreMa

Pycckast BupTyanbHast OHOIHOTEKA http://rvb.ru —

H3narenscTBo «JIaHbY. DnexkTponHo-6ubaroteunas | http://e.lanbook.com -

CUCTCMA



http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/

ExenenenbHuk Hayku u oOpaszoBanus lOra Poccunm
«AxaneMus

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas snektponHas 6ubnmoreka «e-Library

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-0nbmoreuHas cucreMa [PRbooks

http://www.iprbookshop.ru -

DJNEeKTPOHHO-CIIPAaBOYHAsl CHUCTEMa JOKYMEHTOB B cdepe
oOpazoBanus «1apopMuo»

http://www.informio.ru

I/IH(l)OpMaHI/IOHHO-HpaBOBaH CHUCTCMa «KOHCYJ’IBT&HT-HJ’IIOC»

CereBas BepcHs, TOCTYITHA CO BCEX
KOMITBIOTEPOB B  KOPIIOPATUBHOM
cetu Uurl'y

WNudopmannonHo-mpaBoBas cucrema «l apant»

CereBas Bepcusl, JOCTYIIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM

cetu Uarl'y

OnekTpoHHO-0nbanoTeuHast cuctema «HOpaifT» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

TpeOoBanusi K ayAUTOpUHM JJsl JICKIIMOHHBIX M TIPAKTHYECKUX 3aHATUH: OecIrymHAs
CBeTJIasi ayAUTOPHS Ha 25 MOCaTOYHBIX MECT C JOCKOM.

TpeGoBaHHs K AayIUTOPHH JUI JTa0OpaTOpHBIX 3aHATHIA: naGoparopus 60-70 M° ¢
BBITSDKKO#, OOIIIMM M MECTHBIM (HaJl HIECThIO PAa0OYMMH CTOJIaMH) OCBEIEHHEM, KaHaM3ane
(xonoaHas v ropsiyast BOJAA).

TpeOoBanus K cHeNHMaNU3UPOBAHHOMY OOOPYIOBAHHUIO: BBHITSHKHOW INKa(, XUMHYECKH
CTOMKasi pPaKOBWHA, IIECTh JaOOPATOPHBIX CTOJOB CO CTOWKHM ITOKPBITHEM, OIHMH CTOJ
npernojiaBaTess, ABEHAANATh JaO0OpaTOPHBIX CTYJbEB, JOCKA, TEXHUUYECKUE U aHAIUTHYECKUE
BECHI.

Teoperuveckuii Kypc:

Jlexuuu, npe3eHTanuu

KoHTposbHbIE TeCThl — AUCKU U OyMaXXHbIN BapHaHT.

Crnucku BOIIPOCOB /1J1sl IPOBEACHUSI KOJUIOKBHYMOB.

BapuanTs! 3a1aHui 17151 KOHTPOJIBHBIX paboT.

Bapuantel 3amaHuWii i1 CaMOCTOSITEIBHOM — pacueTHOM  paboThl  (CIEIHATIBHO
pa3paboTaHHbIN U U3JAHHBIM IPAKTUKYM U1 CTYJCHTOB).

6. Habop peakTnBOB 1 000pyIOBaHUS IS IEKIIMOHHBIX OIBITOB.

arONE

JlabopaTopHBIil IPAKTHKYM:

1. Temaruka u onmcanue 1a00pPaTOPHBIX PAdOT (CrENUATBHO pa3pabOTaHHBIA U U3AHHBIN
71a00paTOPHBIN MPAKTUKYM JUIS CTYJEHTOB XUMHUECKOTO HAPABJICHU).

Habop xuMu4yecKkux peakTUBOB K K01 JabopaTopHO# padoTe.

3. JlaGopaTopHble ycTaHOBKH, 000pyJOBaHUE.

no

11. METOAUYECKHE YKA3AHUSA JIS1 OBYYAIOIIUXCHA
1O OCBOEHMIO JTUCIAITJIMHBbI

JlJisi ycTenmHoro OCBOCHHS JIEKIIMOHHOTO MaTrepualia O0ydaroniuecsl OJDKHBI MOCeNlaTh
JEKIMM M KOHCIIEKTUPOBATh MX B CHELUUAIbHYI TeTpaab. OdeHb MOJIE3HO Nepen TEeKyllen
JIEKIMEW TPOCMOTPETh MaTepuai npeapiaymei. [Ipy KOHCHEKTUPOBaHUU CIIENYET 3alUChIBAThH
JUIIb  OCHOBHBIE TOJIOKEHMSI, IIOCIIEOBATEIbHOCTh BBIBOJOB 3aKOHOB M YpPaBHEHHI,



http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

BOCIIPOU3BOANTE HEOOXOIMMBIE CXE€Mbl M PHUCYHKH. Ecim BO3HHMKAarOT BONPOCH IO YacTU
Marepuala MU HCT BO3MOXKHOCTU BBIAICHUTL HUX Cpasy, CJICAYCT OTMCTUTL OCTaBLICCCAH
HEMOHATHBIM U IOCle JIKUUH (B CBOOOAHOE BpeMs) HAaWTH COOTBETCTBYIOIIMN Marepuan B
JIMTCPaType, I/IHTepHeTe WJIM BBIICHUTDH Y NPCHOJAaBaATCIIA BO BPEMA MPAKTHIYCCKUX 3aHIATHN WA
Ha KOHCYJIbTaLUAX.

[Ipy MOATrOTOBKE K MPAKTHUYECKUM U JTAOOPATOPHBIM 3aHATUSM HEOOXOAMMO IMOBTOPUTH
TEOPETUYECKYIO YacTh KaK 110 KOHCIIEKTaM JIEKIMH 1 y4eOHUKaM, TaK U 110 COOTBETCTBYIOLIEMY
y4eOHO-METOIUIECKOMY TTOCOOHIO.

JIaGoparopHast paboTa MO TEIJIOBBIM MPOLIECCAM MMEET LIEIbI0 3HAKOMCTBO C IIPOLieCCaMy
TEII000MEHa, pacyeT MPaKTUYECKOro U TEOPETUYECKOro Ko puuueHToB Terionepeaayn. OHa
BKJIIOYAET B c€0s1 OTHOCUTEIBHO IPOCThIE PACUETHBIE CTAIUHU TEIUIOBBIX PAaCUETOB, OTPAKEHHBIC
B IPAKTMYECKOW YacTW 3TOr0 paszjena AUCLUUILIMHBI, a TakkKe Oojee CIOXKHbIE HMPUHIUIBI
pacyera, OCHOBAaHHBIE Ha KpPUTCPHAIBHBIX YypPaBHEHUSAX, SBISICH, TaKUM  00pa3om,
MEpONPUATHEM 110 KOMIUIEKCHOMY pPAcCMOTPEHHMIO BCEH TEIUIOBOM TEOpUHM B pamKax
XUMHYEeCKON TexHoJjoruu. JlaboparopHas paboTa 1Mo MaccooOMeHy — 3TO, XOTS U YacCTHBIH, HO
OUYCHb B@)XHBIM M BECbMa PacHpOCTPAHEHHBIH MPUMEP — 3HAKOMCTBO C PEKTU()UKALMOHHBIM
npoueccoM. OcHOBHOE B paboTe — HAOMIOACHUS U HU3MEPEHUs, pacdeTHasl 4acTh JOCTATOYHO
IIPOCTa ¥ HEBEJIMKA 10 00BEMY.

OcHoBHBIE TpeOOBaHUS K 0O(POPMIICHHIO OTYETOB 1O TaOOpaTOPHBIM paboTaM conepKarcs B
COOTBETCTBYIOLIEM [TOCOOUH.

DK3aMEeH — 3TO 3aBepIIarolliee OIEHOYHOE CPEJICTBO IO JUCIHUIUIMHE, IO3BOJISIONICE
YTOUHUTh YPOBEHb YCBOEHMs MaTepuasa oOywaromumucs. IIpy HoAroroBke K 3K3aMeHy, B
o011ieM, peKOMEHYIOTCS T€ e JEHCTBUS, YTO U B CIy4yae APYIUX KOHTPOJIbHBIX MEPOIPHUATHI:
TIIaTeJIbHAs TMpopaboTKa MaTepuasa IO KOHCIEKTaM JIeKUuil, yueOHbIM U y4yeOHo-
METOAMYECKHM TTOCOOHSIM, IPYTUM UCTOYHHUKH. Kpome 3Toro, Heo0X01MMO BBIACTUTh Hanboiee
TPyZAHBbIE pa3fenbl ¥ CcHOPMYIMPOBATH BOMPOCHI MPENOJABATEN0 K KOHCYJIbTAllMU Iepes
IK3aMEHOM.



Pabouyas nporpamma AUCIUIUTMHBI «XUMUYECKasi TEXHOJIOTHS» COCTaBJIEHA B COOTBETCTBUU
¢ tpeboBanusmu @I'OC BO mno cnemmansHoctr 04.03.01. «Xumust (ypoBeHb OakajgaBpuaTa)y,
YTBEP)KIECHHOTO NpHKa3oM MuHucTepcTBa oOpa3oBanusi u Hayku Poccuiickorr denepanum ot
17 wronsa 2017 r. Ne 671

[Tporpammy coctaBuia:  mpodeccop kapeapsl xumuu Apgakosa P.JI.

Pabouas nporpamma yTBepik/JieHa Ha 3aceJlaHuu Kadeapbl XUMUU

ITporoxoin 3aceqanust Ne _ 7 or « 20 » mapra 2025 .

Pabouas mporpamma oz[o6peHa y‘I€6HO-MeTOI[I/I‘leCKI/IM COBCTOM _ XHMMMHKO-

Oomosnornyeckoro__ dakynaprera

[Iporokon 3acenanus Ne _ 6 oT « 21 » Mmapta 2025 r.




CgeneHus 0 nepeyTrBepKIeHUN MPOrpaMMbl HA OYepPeaHOI yUeOHbI| IoJl U perucTpanumn
H3MEHeHUM

YyeOHsblii Pentenue Buecennbie n3aMeHeHUS IToamuce 3aB.
roj Kadenperl kaeapoit
(Ne mpoTokoia,
JiaTa)




