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1. HEJIX OCBOEHUA JUCLHUIIJINHBI

Heasimu oCBOCHUSI TUCUMILUIMHBI «XUMHUYECKAS] TEXHOJIOTHS» SIBJISAITCHA: HU3yUCHUE
TEOPETHUECKUX 3aKOHOMEPHOCTENW OCHOBHBIX MPOLIECCOB XUMHUECKOM TEXHOJIOTMH; 3HAKOMCTBO
C Teopued XUMHYECKHX pEaKTOpOB W OOIMMHU MPUHIMIIAMH Pa3pabOTKH XHMHUKO-

TCXHOJIOTMYCCKUX MPOUCCCOB HA OCHOBC CUCTEMHOI'O ITOAX0Ja

JucuunnuHa CcrnocoOCTBYET pPAa3BUTHIO Y CTYICHTOB 3HAaHMM W YMEHHM B pELICHUU
MPAKTHYECKUX BOMPOCOB B  O0JACTHM XUMHYECKOW TEXHOJOTMH, YMEHHE HCIIOJIb30BaTh
TEOPETUUECKHE MOIXObI MPH Pa3pabOoTKe HOBBIX TEXHOJIOTHH M MPOBOJUTH YHCICHHBIC PACUETHL

Kypc nomxen coneiicTBoBaTh pa3BUTHIO HAYYHOTO MUPOBO33PEHUS CTYICHTOB.
2. MECTO JMCHUIIJIMHBI B CTPYKTYPE OIIOII BO

XuMHueckass TEXHOJIOIMs - oJHAa M3 (PyHIAMEHTaJbHbIX AMCLUIUIMH, OTHOCSIIUXCA K
00s3aTeIbHON YacTH 00s13aTENIbHBIX AUCLUILINH; U3y4aeTcsl B 5 ceMecTpe.

[lpennaraeMplii s W3y4eHHs KypC TOMOXKET CTYAEHTaM MNPUOOPECTH 3HAHUS IO
OCHOBHBIM IIPOLIECCAM XUMUYECKOW TEXHOJIOTHH, ITOHATH CYIIHOCTh UX IMPOTEKAHHUS HA OCHOBE
TEPMOJIMHAMUKH, TEOPUH pAcCTBOPOB U (ha30BBIX PABHOBECUH, XUMMUYECKOW KHHETHKH MU
KaTajgu3a, MEXaHHW3Ma XHMUYECKUX DPEAKIHM, 3JIEKTPOXUMHUYECKUX IPOIECCOB, KOPPO3UH U

METOJO0B 3allIMThI OT HEC.

Taoauna 2.1.
CB#3b TUCHUILINHBI «XMMHYECKAasl TEXHOJIOTHSD) ¢ NMPeAlIecTBYOIUMHU
MUCHUTIINHAMYI U CPOKHU UX U3yUeHUsI
Kon JMCIMIUIMHBI, PEIIECTBYIOIE TUCIUIIIINHE CemecTtp
JIUCIATUIAHEI «XuMHUYecKas TEXHOIOTHUI
b1.0.11 MaremMaTuka 1,2
b1.0.15 dusnka 1,2
b1.0.14 HNudopmaTuka 1,2
b1.0.06 Heopraanueckas xumust 2,3
b1.B.09 AHanutuueckas XUMHUI 5
Taoauna 2.2.

CBs3b JUCHUILTHHBI « XUMHY€eCKas TEXHOJOTU» C noCJICAYIOIIUMH TUCHUIVIMHAMHA U
CPOKH UX U3YYCHUSA



Kon JUMCUMIUIMHBI, CIEAYIOMME 3a JUCHUIUIMHON CemecTtp
JTICTIATUTAHBI «XUMUYECKast TEXHOJIOTHSI»
b1.0.07 |Opranudeckast XumMus 6,7
51.0.08 duznyeckast XuMus 6,7
b1.0.26 dusnyeckye METOIELI UCCIIEIOBAHNA 6
b1.0.20 XUMHYECKHE OCHOBBI OMOJIOrMYECKUX TIPOIIECCOB 7
b1.B.07 BricokoMoneKkynsipHbIe COSTUHEHUS 8
b1.B.JZIB.03.01 | KommownmgHass Xumust 8
b1.B.JZIB.06.01 |Teopernueckue OCHOBbI HEOPraHUYECKON XUMUHU 8

B pe3yJjbTaTe OCBOCHUA TUCIHUIIVIMHBI OﬁyanMHﬁCﬂ HOJI2KCH:

3HaTh:

- 0a30BYI0 TEPMHHOJIOTHIO, OTHOCSIIIYIOCS K OCHOBHBIM ITIpOIleccaM M armnapaTtamM XHMHYECKOU
TEXHOJIOTUH;

- OCHOBHBIE MOHATHS U 3aKOHbI T'MJIPOJMHAMUKH, IPOLECCOB TEIJIO- U MacCOOOMEHa;

- OCHOBHBIE€ TEXHOJIOTUYECKUE KPUTEPUU IPPEKTUBHOCTH XUMHUKO-TEXHOJIIOTUYECKOTO Ipoliecca
U UX MaTEMaTU4YECKOE BbIPAKEHNUE;

- CTPYKTYpy MaTEMaTU4YECKON MOJEIIM XUMUYECKOTIO PEAKTOPa U IIPUEMBI €€ YIIPOLIEHNUS,

- OCHOBHBIC MOJOXKEHHUS MaTeMaTHUECKOM TCOPHUU SKCIICPUMCHTA.

YMmern:

- paboTaTh CO CHPaBOYHOM JUTEpaTypoil (TabIWIaMH, PACUYCTHBIMH JUarpaMMaMyd |
HOMOTPaMMaMH ), IPeAHA3HAYCHHOM JIJIs pellIeHHsI MH)KEHEPHBIX 33]1a4;

- TMPOU3BOJUTH pacueT TEPMOJAMHAMUYECKUX M KHUHETHUYECKUX XapaKTEPUCTUK THUIOBBIX
MPOLECCOB XUMUYECKON TEXHOJIOTUH;

- pemaTh 3aJayd IO pacyeTy NapaMeTPOB TEXHOJOTHYECKOTO PpEeXHMa U ONpPEACIISIONINX
PasMEpOB OCHOBHBIX allllapaToB XUMHYECKOUI TCXHOJIOT'HH,

- MOACIMPOBATH XUMHKO-TCXHOJOTUYCCKHUE ITPOUECChI C TEJIBbIO UX paCcuC€Ta U OIITUMU3 AN H.

e Biaanern:
- HpOCTpaHCTBeHHI)IM MBIIIJICHUEM,
- OCHOBHBIMHU INIOHATHUAMU XUMUH,

- HaBBIKAMU TIOMCKa M 00paboTKH HH(pOpMAIIUH;



- OCHOBaMH TCXHOJIOTHHU IMOJTYYCHHA BCIICCTB.

3. KOMIIETEHIIMU OBYYAIOLIET'OCSl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCIUAITJIMHBI

HpOI_ICCC HU3YyUCHUA OUCHUILINHBI

HampaBieH Ha (opMupoBaHUe

9JICMCHTOB

caenyroux kommereHuid B cootBerctBUM ¢ OI'OC BO u OIIOII BO no npanHomy

HAIpaBJICHUIO IMTOATOTOBKU:

Kon HaumenoBanme HNupuxartop B pe3syabTaTte ocBOeHMA
KOMIICTCHI] KOMIIETCHI U JOCTHIKCHUSA JUCHUIIJINHDBbI oﬁyqaloumﬁcn
nn KOMIIETCHIIN A JOJIKEH .
Yuueepcaﬂbnbw KomnemeHnuuu u uudulcamopbt ux 00Ccmudicenus
VK-3 Cnoco0eH ocymiect- YK-3.1. Onpenenser | 3HATh:
BJIAITH COLMAJILHOE CBOIO pOJIb B COITHAA- - (pyHKIIMU ¥ cpeacTBa OOIIEHUS;
B3auMoOAelCcTBUE U JILHOM B3auMoOei- - ICUXOJIOTUYECKHE

peain3oBbIBaTh
CBOI0 POJIb B KOMAaH-
ne

CTBHUHM U KOMaHIHOU
pabote, ucxoas u3
CTpaTeTuH COTPYI-
HUYCCTBA JJIs JJOCTH
JKEHUS IOCTABJICH-
HOI1 LIenu;

YK-3.2. Ilpu peanu-
3alliu CBOEH POJIH B
COLIMATEHOM
B3aUMOJICHCTBHH U
KOMaHJIHOU paboTe
YYUTBIBACT OCOOCH-
HOCTH TIOBE/ICHUS U
HUHTEPECHI IPYTHX
YYaCTHUKOB,;

YK-3-3.
Ananusupyer
BO3MOJKHEIC
MOCICACTBUS
JIMYHBIX JeHCTBUM B
COLIMAJILHOM
B3aUMOJECHUCTBUHU U
KOMaHHOM paboTe,
U CTPOUT
MPOAYKTUBHOE
B3alMOJEHCTBHE C
Y4€TOM 3TOr0;

YK- 3.4.
OcymecTBisieT
oOMeH
uH(popMaIuen,
3HAHUSIMH U OIIBITOM
C 4JIeHaAMU
KOMAaH/IbI;

0COOEHHOCTH OOIIEHUS C
Pa3IUYHBIMH KATETOPUSIMU
TPYIII JIF0IeH (TI0 BO3pacTy,
STHUYECKHUM U PEITUTHO3HBIM
MIPU3HAKAM U Jp.);

- UICTOYHUKHU, IPUIUHBI U
CIOCOOBI YIIPaBIICHUS
KOH(JINKTaMHU;

- METOJIMKH BOCITUTATEIbHOM
paboThI, OCHOBHBIC ITPUHIIHITHL
JeSITEIbHOCTHOTO MOJIX0/1a,
BUJIBI U TIPUEMBI
COBPEMEHHBIX e1arOrnYeCcKuX
TEXHOJIOTHIi;

- METOJIbI YOEKIEHUS,
apryMeHTaluy CBOECH MO3ULINH;
- CYIIIHOCTHBIE XapaKTEePUCTUKH
Y THUTIOJIOTHUIO JINACPCTBA,

- (hakTopbl 23 (HEKTUBHOTO
JUIEPCTBA.

Ymetsb:

- 3¢ PEeKTUBHO
B3aMMO/ICHCTBOBATH C JPYTUMU
qJICHaMU KOMaH/Ibl, B T.4.
y4JacTBOBaTh B 0OMeHe
nH(popMale, 3HaHUSIMU U
OTIBITOM, M TIPE3EHTAIIUU
pe3ynbTaToB pabOTHl KOMAH/IBI; -
TUIAHUPOBATh, OPTaHU30BBIBATH U
KOOPJAWHUPOBATH PAOOTHI B KOJI-
JIEKTUBE;

- IOJIICP)KUBATH B KOJUIEKTHUBE
JIEJIOBYI0, TPYKEITOOHYIO
atMocdepy.




OIICHUBACT HUJICH
JIPYruX 4JICHOB
KOMaHIbI OJIs1
JOCTHKEHHS
MOCTaBJICHHOM IICIIH;

YK-3.5. Cobmronaer
HOPMBI U
YCTaHOBIICHHBIE
NpaBUJIa KOMaHTHON
paboThl; HEceT
JTUYHYIO
OTBETCTBEHHOCTH 32
pe3ysbTar.

Baangers:

- METOJIMKOM BOCTIMTA-
TEIbHON pabOThI, OCHOBHBIMH
MIPUHIUIIAMHA
JIesITeIbHOCTHOTO TTOAX0/a,
BUJIaMH U MIPUEMAMHU
COBPEMEHHBIX MEeIarornyecKux
TEXHOJIOTHI;

Ilpogheccuonanvnvie Komnemenyuu U UHOUKAMOPBL UX OOCHUNCCHUA

NnK-2

Cnoco0eH HCIoJIb30-
BaTh COBPEMEHHYIO
anmnaparypy npu
NpoBelecHNH HAYY-
HBIX HCCJIeJOBAHUIA.

IIK-2.1. 3Haer
TEXHUYCCKHE JTaHHbBIC
COBPEMEHHOM
XUMHYECKOH
armaparypsl, ¢ EJIbIO
MOJTy4eHUS
JIOCTOBEPHBIX
pe3yIbTaTOB HAYYHBIX
HCCIeJOBaHUN

IIK-2.2. YMmeer
HCIIOJIb30BaTh
COBPEMEHHYIO
amnmnaparypy npu
MPOBEACHUU HAYyYHBIX
HUCCIIEIOBAaHUNI

IIK-2.3. Boaneer
0a30BBIMH HaBLIKAMU
HCITOJE30BaHUs
COBPEMEHHOM
amnmapaTypsl Ipu
MPOBEICHUU HAYYIHBIX
HUCCIIEIOBAHUN.

3HaTh:

- TPUHIUIBI PabOTHI
COBPEMEHHBIX aHATUTHYECKUX
npubOpOB;

- TEOPETUYECKHE OCHOBBI
XUMUYECKUX, (PU3NIECKUX,
(U3UKO-XMMUYECKUX METOOB
aHam3a;

- IPUHIUTIBI paOOTHI COBpEMEH-
HBIX aHAIUTUYECKUX TPUOOPOB,
WCHOJIBb3YEMBIX TPU MPOBEICHUN
COOCTBEHHBIX HAYYHBIX HUCCIIEO-
BaHU.

Ymertsn:

- TOJYYaTh ¥ UHTEPIPETHPOBATH
aHAJMTUYECKHUIA CUTHAJ TIPU
MIPOBE/ICHUH aHAIIN3a,

- IPOBOJIUTH OTOOP M MOJTOTOBKY
po0 K aHAIU3Y, MPUMEHSTh
COBPEMEHHYIO anmaparypy

MIPU aHATIN3€E CIIOKHBIX

M0 XMMHUYECKOMY COCTaBY
00BEKTOB, OCYIIIECTBIISATh
MaTeMaTHIECKYIO

00pabOoTKy IMOTyICHHBIX
HKCIIEPUMEHTAIBHBIX

JAHHBIX, UHTEPIPETHPOBATD
MOJTyYCHHBIE PE3YJIbTaThI
HCCJICIOBAHHUH;

- HCTOJIH30BaTh HHCTPYMEHTAJIb-
HBIE METO/IbI aHAJIN3a TP TPO-
BEJICHUU HAYYHBIX UCCIIEIOBAHUI.
Baagers:

- HaBBIKaMH pabOTHI Ha COBpE-
MEHHOM aHAIUTHYECKOM
o0opymoBaHuY;

- HaBBIKaMU pabOTHI Ha




COBpPEMEHHOM amnmaparype
[IPU IPOBEICHIUH XUMUYECKUX
9KCIEPUMEHTOB;

- METOJJAMU PETHCTPALUNH
00paboTKH pe3ynbTaToB
XUMUYECKHUX SKCIIEPUMEHTOB
HaBbIKaMU pa0bOTHI Ha
COBPEMEHHOM anmnaparype npu
MIPOBE/IEHUN COOCTBEHHBIX
HAyYHBIX

HCCIIEOBaHM.

4. OFbEM JUCIHANIAHBI U BUJIbI YYEEHOM PABOTBHI

Ta6auna 4.1.
O0beM TMCUUIJIMHBI M BUAbI Y4eOHOH padoThl
Bup yueOHoii padoThl Bcero yacos )
cemecTp
OO6m1ast TpPyA0€MKOCTh JUCITUTUTHHBI 216 216
AyauTOpHBIC 3aHATHS 132 132
Jlexun 36 36
JlaGopaTopHbIC 3aHATHS 96 96
CamocTtosarenbHas padora crynentoB (CPC) 57 57
KonTpons 27 27

5. COAEP)KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIM ACTPOHOMMNYECKHUX YACOB 1 BUIOB YYEBHbIX

3AHSTUN

Taoauna 5.1.

5.1. CTpyKTypa U coiep:KaHHe T CUUITHHBI

OOm1ast Tpy1I0eMKOCTh JUCIUTLTMHBI COCTABIISICT 6 3aUeTHBIX euHMII, 216 JacoB.




n/n | Pa3nmen aucuuruimHbl Bunpl yueOHoM paboThI (dac) Dopmbl
KOHTPOJIS
Jlek- Jla6opartop- | Camoc-
= 108 HbIC paboTHI | TOSITE-
S JbHBIC
5 6
3 paboThI
1. [Mpeamer u 3amaun | 5 4 2 4 OTIpoC
XMUMUYECKON TEXHOJIOTHH.
2. OCHOBHBIE ~ TE€XHOJIOTUYECKHE | O 6 16 10 Komnok-
TIOHSITHS U OTIPE/ICIICHUSI. BUYM
3. Knaccuduxanms OCHOBHBIX | 5 6 20 10 oTpoc
IPOLIECCOB.
4. OO0mue BOMPOCH XUMHUYECKOH | 5 6 20 10 Komnok-
TEXHOJIOTUHU BUYM
5. Teopetndeckue OCHOBHI | 5 6 18 12 Komnoxk-
XMUMHUYECKON TEXHOJIOTUU BUYM
6. [TpousBoACTBEHHBIE MPOIECCHI | 5 8 20 11 Pacuetnbie
3aa4un
Hroro: 36 96 57

5.2. Conep:xxkanue TUCUUMIMHBI «XHMHUYECKAS TEXHOJIOTHSI»

Tema 1. [Ipeamer u 3a1a4M XMMH4YECKON TeXHOJIO0THU. OCHOBHBIE TEXHOJIOTHYECKHE
NOHATHSA U onpeneenus. Knaccupukauus 0CHOBHBIX POLIECCOB.

[IpenmMer W 3amaum XUMHUYECKOM TEXHOJIOTMU. BakHeillne HampaBieHUS pPa3BUTHUSA
XUMHYECKOH TEXHUKM M TEXHOJOTMH. XHMHYECKas MPOMBIIUICHHOCTh W MPOOJIEMBI
KHU3HE00eCTIeUeHHUS.

Ponp m macmraObl MCHONB30BAHUS XMUMHUYECKHX TMPOIECCOB B PA3NIMUYHBIX chepax
MaTepHaIbLHOTO MIPOU3BO/ICTBA. MecTto XUMHUYECKON IPOMBIIIUIEHHOCTH B
HapOJHOX035UCTBEHHOM KOMILIEKCE CTPaHBI.

Xumuko-texnonoruueckuii mporecc (XTII) m ero coxepxkanme. JlumuTUpyronme
ctaauu. [Iporieccrl, mpoTeKarolye B KHHETUYECKOH, Tud(y3HOHHOHN U MepexoaHON 001acTsIX.

TexHomornueckue kputepud  3PGEKTUBHOCTH  (YHKIIMOHUPOBAHUS  XHMHKO-
TEXHOJIOTUYECKOT 0 IIpolLiecca.

OCHOBHBIE TEXHOJIOTUYECKUE MOHSATHUS U OMPEENICHUs: TPON3BOAUTEILHOCT, MOIIIHOCTD,
WHTEHCUBHOCTh, PACXOJHbIe KOXPQPUIMEHTHI, CTENEHb TPEBpAIICHHs], BBIXOJ MPOIYKTa,
CEJICKTUBHOCTD (MHTETrpasibHas U nuddepeHmanbaas).

Knaccugukanuss OCHOBHBIX IMPOIIECCOB XMMHUYECKONW TEXHOJOTHH. [ MapoMexaHWuecKue,
MaccooOMeHHbIe (IndPy3roHHBIE), TEIIOBbIE, XUMUUECKHE U MEXaHHUECKHE MTPOLIECCHI.

Kunetndeckue 3aKOHOMEPHOCTH OCHOBHBIX TIPOLIECCOB XUMHUYECKOM TEXHOJIOTHH.
[Tonsarue aBuxkymiei cunbl XTII.

Opranu3alluOHHO-TEXHUYECKAasi ~ CTPYKTypa  OCHOBHBIX  MPOIIECCOB  XUMHUYECKOU
texHonoruu. [lepuoauueckue, HenpepbiBHbIE U NoayHenpepbiBHbIe X TII. [IponomkuTensHOCTD,
TEPUO/I U CTETIEHb HEMPEPHIBHOCTH.

CxemMbl [JBWKEHHS MaTepUANbHBIX M SHEPreTHYEeCKHX MOTOKOB. [IpsmoTouHsle,
MIPOTUBOTOYHBIC U MEPEKPECTHHIE TPOIIECCHI.

I'omorennbie u  rereporennble  XTII.  Crauumonapueie  (yCTaHOBHBIIHECS) U
HeCTal[MOHapHbIE (HEYCTAHOBUBIIHUECS ) MPOLIECCHI.




3ajaud U OCHOBHBIE CTAJMHM HAYYHO-HCCIIEIO0BATEIBCKON, ONBITHO-NPOU3BOJICTBEHHOW U
MPOEKTHOM pabOThl B XUMUYECKON MTPOMBIIUICHHOCTH. OCOOEHHOCTH U3YyUEHHUS MPOMBIILIIEHHBIX
XUMHUKO-TEXHOJIOTHYECKHUX MPOLECCOB 10 CPAaBHEHUIO C JIAOOPATOPHBIMU HUCCIIETOBAHUSIMH.

Tema 2. O6mue Bonpochl XMMHYECKONH TEXHOJTOTHH

TepMoaMHAMHUYECKHE PACUYEThl XUMHUKO-TEXHOJOTHYECKUX IPOLECCOB. OJKCTEHCUBHBIE
(0ObeM, BHYTPEHHSsSI SHEpIus, SHTAIbINSA, SHTPONMA U Jp.) U UHTCHCHUBHBbIE (TeMIeparypa,
JaBJIEHUE W [1p.) TEpMOIWHAMHUYECKue mapameTpsl u uHTeHcudukanus XTII. PaBHoBecus B
TOMOT€HHBIX M TE€TEPOr€HHBIX XHUMHKO-TEXHOJOTMYECKUX Ipoueccax. V3MeHeHune 3Hepruu
I'm66ca w wHampaBieHue TMPOTEKAaHUS Tmporecca. MeToApl TEOPETHYECKOTO pacdera H
9KCHEPUMEHTAJIb-HOTO OIpeJeeHUs] u3MeHeHus sHepruu [ubbca.

KauecTBeHHassT @ W KOJMYECTBEHHAass  OIEHKA MOABM)KHOIO XHMHUYECKOI'O paB-
HOBECHS. 3aKOH  JEWCTBylOIIMX Macc. KoHcTaHTa paBHOBeECHsI M PaBHOBECHBIM BbI-
XOJI TPOJIYKTA.

Oco6eHHOCTH UCCIeI0BaHNsI PaBHOBECHS B F€TEPOreHHbIX TEXHOJIOTMYECKHX Mpolieccax.
[paBuno ¢a3 u pa3oBeie paBHOBECHS.

BnusiHue paBneHus, TeMmmepaTypbl, KOHLEHTpalMW M JpYruX (akTOpOB Ha COCTOSHUE
XMMHUYECKOTo paBHOBecHs. PacueT paBHOBeCHS 110 TEPMOJIMHAMUYECKUM JTaHHBIM.

OcHOBHBIE  IpUHLMIBI  TepMoauHamuueckoro aHanu3a XTII.  CymHocts  3k-
CepPreTUYEeCcKOTo METoIa. JKcepreTruueckuii 0ananc u sxcepreruueckmii KIT/I.

Hcnonp30BaHue 3aKOHOB XUMHUYECKOH KHHETUKHU MPH BEIOOPE TEXHOIOTHYECKOTO PexKHUMa.

[loHATHe XMMHYECKOH M «TE€XHUYECKON» KUHETUKU. 3HAYCHHE TEePMOJIMHAMUYECKHUX,
MHUKPO- ¥ MAKPOKUHETHUECKUX 3aKOHOMEPHOCTEH JJIsl TEXHOJIOTHH.

@DaKTopbl, ONPENENAIONINE CKOPOCTh XUMUKO-TEXHUUYECKUX MPOILIECCOB, MPOTEKAIOIUX B
TrOMO- U TE€TEPOreHHBIX cpefax. Pojib KOHUEHTpallMM peareHTOB, TEMIIEPATYphl, JAaBICHUS WU
OOHOBJIEHHMSI TIOBEPXHOCTH pearupyrommx (a3 Ha CKOpPOCTh MPOTEKaHHS TEXHOJOTHYECKHX
IIPOLIECCOB.

OcnoBubie dopmynsl  ckopoctd XTIl Kunetnka sneMeHTapHBIX (OJHOCTAAWIHBIX) |
HEJIEMEHTApHBIX (CII0KHBIX) XUMUUECKHX peakimii. Koncranra (koaddunment) ckopoctu. BiusiHue
JBIDKYIIEN CHIIBI HA CKOPOCTh TEXHOJIOTMYECKUX ITPOLIECCOB.

TexHomoruueckne MpUEMbl YCKOPEHHS (3aMEeIJIeHus1) peakuuil. DKOHOMHYECKHE U
TEXHOJIOTHYECKUE (DaKTOpPBI, OrpaHUUYMBAIOIIUE MIPUMEHEHHE BBICOKUX TEMIIepaTyp U JaBJICHHM
KakK CpeJCTB peryiupoBanus ckopoctu XTII.

Bnusxue ruapoauHaMuueckoil 0OCTaHOBKU M TypOyJEHTHOCTH pearupyrolneil cMecu Ha
CKOPOCTb TEXHOJIOTMUECKUX ITPOLIECCOB.

IIpompinuteHHsIit Katanu3. [IpoM3BOACTBEHHBIE NPOLECCH C NPUMEHEHUEM TBEPIBIX,
KUIKUX M Ta3000pa3HbIX KaTanu3aropoB. (OCOOCHHOCTH —ammapaTypHOro  ohOpMIICHUS
KaTaJIMTHYECKUX MPOLECCOB. brokaTanu3aropel 1 IMMOOWIN30BAHHBIE (DEPMEHTHI.

CeippeBasi  0a3a  XMMHYECKOW  NIPOMBIIUICHHOCTH.  3aJaud  CTaHAApPTU3AINH,
KOH/IMIIMOHUPOBAHUS U 00OTAILIEHHS CBIPbS.

CylIHOCTh KOMIUIEKCHOIO M PalMOHAJIBHOIO HCIOJIb30BAHUS CBIPHEBBIX PECYPCOB.
[IpuHOMIBI OpraHu3aly MaJOOTXOJHBIX M O€30TXOIHBIX TEXHOJIOIMYECKHX cxeM. Bropuunoe
CBIpbE U €ro nepepadoTKa.

@dyHnaMeHTalbHble  KpUTEpUU  SPQPEKTUBHOCTH  MCIONb30BAHUS  CHIPBEBBIX U
SHEPIreTUYECKUX PECYPCOB.

Buasl M HMCTOYHMKM DHEPIUM, HCIOJIB3YyEMbIE B XHUMHUYECKHX IPOM3BOJACTBEHHBIX
npoueccax. CornocraBieHHEe MacIiTabOB M3MEHEHHs pPa3IMYHbIX (OPM SHEPruu B THUIIOBBIX
IpoLeccax XMMUYECKOW TEXHOJIOTUH.

TepMonrHamuyeckas niKana KadecTBa TEIIOBOW PHEPIUU. YpaBHEHMs OanaHca HTPOIUH; pPOCT
SHTPOIMH B TEXHOJIIOTHYECKOM IIPOIECCE. DHEPrOTEXHOIOTMUECKUE CXEMBI U UX CYIITHOCTD.

XUMHYECKask TEXHOJIOTUA U MaTepraioBe/ieHre. COBpeMEHHas! CHCTEMAaTHKA KOHCTPYKIIMOHHBIX

MaTepuasioB 110 COCTaBY, CBOMCTBaM U (DYHKIIMOHAILHOMY Ha3HAUYEHHIO.



QOyHKIMOHANIbHBIE MaTepUallbl B XUMHUYECKOM TEXHOJIOTUH: KaTallN3aTopbl, a0COPOEHTHI, MEMOpPaHBI,
(WIBTPYIOIIME COCTAaBBbl, CEHCOPBI, 3MEKTPOIbl M T.OI. MeTaIMYecKHe W HEeMeTAUIMYECKUe
Marepuasbl, 0COOEHHOCTH MX 3aLUThI OT KOPPO3UHU.

CoBpeMeHHOE XMMHUYECKOE IMPOU3BOJICTBO KakK cioxHas cuctema. [loctaHoBKa oOmiei
3aaun pa3paboTKu U co3laHusi XuMuko-rexHonorndeckux cucreM (XTC). Ipunnunsl u obuias
CTpaTerusi CUCTEMHOTO MOIX0/1a.

OcHoBHBIE TIOHATHS U onpeaeneHus cuctemHoro anammsza X TC. Knaccudukarus moneneit XTC.
Tumbl TEXHOIOTUYECKHUX CBS3CH.

CtpykTypHass uepapxusi TEXHOJOTMYeckux cucteM. Martematuueckue mozaenu XTC.
3agaun cuHTe3a, aHanu3a U ontumusarmu Moxened XTC. IlpoOnembl, BO3HUKAIOLIUE NpPU
pa3paboTKe U HKCIUTyaTalluK arperatoB 0oJbIoi eanHudHON MomHocTH. Hagesxnocts XTC.

DKOHOMHYECKHE ToKa3aTreid 3(P(HEKTUBHOCTH XUMHYECKOrO TPOHM3BOJICTBA. TEXHUKO-
HKOHOMHUYECKUE OCOOCHHOCTH XMMUYECKON MPOMBIILIEHHOCTH. CTPYKTypa 3aTpaT Ha MPOU3BOACTBO
U peanuzaiyio npoaykiuu. CeGecTOMMOCTh MPOIYKIMU, TPUOBLUTH M 1ieHooOpa3oBaHue. OleHKa
3¢ GEKTUBHOCTH HHBECTUIIOHHBIX MIPOEKTOB.

Tema 3. TeopeTnueckue OCHOBbI XUMHUYECKOWH TEXHOJIOTUH

Maxkpockonuueckas Teopus (U3HKO-XUMUYECKUX SIBICHHHA - TeopeThueckas 0a3a
XUMUYECKOW TEXHOJOTMH. BaKHeWIMe MakpOCKONMMYECKUE NapaMeTpbl, XapaKTepU3YIOIIHE
MEPEHOC U TMPEBpAIlEHUE BEIIECTBA, UMIYJIbCAa M SHEPrUU B PACHPEICISIEMbIX HEPaBHOBECHBIX
CUCTEMAX.

O06o06menHas Gopma nuddepeHanbHbIX YpaBHEHHH OanaHca, CBA3bIBAIOIIUX (DYHKIUU
IUIOTHOCTH, MOTOKa M HUCTOYHMKa cyOcTaHuuu. Kiaccuueckue 3aKOHBI IPONOPIMOHAIBHOCTH
KOHJIYKTUBHBIX IIOTOKOB XHWMHYECKOIO KOMIIOHEHTa, HUMIyJbCa W TEIUIOThl TI'PaJUEHTOB
KOHIEHTPAIH, CKOPOCTH U TEMIIEPATYpPHI.

Xapakrepuctrika Kod(h(QUIMEHTOB TepeHoca B pa3iWuHbIX cpefnax. KoHkperHbie (HopMbI
mddepeHImaTbHBIX ypaBHEHHN OaaHca BEIIECTBa, UMITYIIbCA U SHEPTHH.

DneMeHThl MEXaHWKH JKUAKOCTeHM U ra3oB. Baxneiimme ¢u3nyeckne CBOMCTBa
«UEATBHBIX» U «PEANIbHBIX» KHUJIKOCTEH, OTHOCSIIMECS K MPOIIeccaM XUMHYECKOW TEXHOJIOTHH.

DneMeHThl THAPOMEXaHWUKH M TEXHMYECKOW ruapaBiukd. JluddepeHnuansHbie
ypaBHEHUsI Dilyiepa Il MOKOSMICHCS KUAKOCTH. OCHOBHBIE YPAaBHEHMSI TMIPOCTATUKU M 3aKOH
[Tackas.

Pexxumbl nBmkeHus xunkoctd. Kputepuii ruapoauHaMudeckoro momoous PeliHonbiaca.
TeueHune CIUTONIHOM Cpe/ibl B TJIaJIKOCTBOJIbHBIX KaHAJIAX.

OCHOBBI THAPOKMHETUKH W THAPOAMHAMUKH, ypaBHeHUE bepHymnu. MartepuaibHbiid
OayaHC THAPOMEXaHUYECKUX TPOIIECCOB.

JBwxymas cuia THIPOMEXaHMYEeCKHMX ImpoueccoB. Hacocel, HacocHas yCTaHOBKa,
KOMIIPECCOpHBIE MAaITMHBL. MeToIpl cMeleHus a3 U pa3BeeHUs TeTepPOreHHbIX CMecei.

TemnoBble TpoIiecChl B XUMHUYECKOW TexHosiornu. OOmmas XapakTepucTHKa TPOIECCOB
TerioooMeHa. OCHOBHOE ypaBHEHHUS TeIIONepeiadH.

VYpaBHEHHS TEIUIONPOBOJHOCTH IUIOCKOM M HmiIMHApu4Yeckoi creHku. Koadduument
TEIJIONEpeaadr U ABUXKYIAs CUJIA TEIUIOBBIX IIPOLIECCOB.

CrniocoObl  Terutonepenayu: TEMIONPOBOJHOCTh (3akoH Dypbe), KOHBEKLHUs (3aKOH
oxynaxneHus: HploroHa) u TemnoBoe wu3nydeHue (pacueTHas ¢opma 3akoHoB CredaHa-
Bbonwiimana).

TemnepaTypHoe mosie W TeMmrneparypHblidi rpaaueHt. KoadduiumenTs! Ten-nonepeHoca:
MOJYSMIIMPUUYECKUE KPUTEPUATIbHBIE COOTHOIIEHUA. TernooTaaya npu U3MEHEHUN arperaTHOro
cocTosiHMs. TermooOMeH ¢ 3epHUCTHIMUA MaTepualaMy M HacaIKaMHu.

Bakneiimue TemnoBbie MpoIiecchl (HarpeBaHue, OXJIaKACHHe, KOHICHCAIUS U UCTIApEHHE)
B XUMHYECKOH TeXHOJOoruu. BbeimapuBanue (YacTHBIA cCiydail HCIapeHHs) KaK METOJ
KOHIIEHTPUPOBAHUS PACTBOPOB TBEPIABIX HENETydyux BemecTB. llytm uHTeHCcHUKaUU
MIPOLIECCOB TEINIOOOMEHA U MOBBIIIEHUS UX TEPMOJAUHAMUYECKON 3P PEKTUBHOCTH.



OO01ast XapakTepUCTHKaA TEMJI000OMEHHBIX annapaToB. PexynepaTHBHbIE, pereHepaTUBHbBIE U
CMECHUTEINTbHBIC TETUIO0OMEHHBIE arapaThl.

OOume cBeeHHs O MaccOOOMEHHBIX Ipoueccax. MecTto MaccomepeHoca B oOuien
TEXHOJOTHYeCcKOr cxeme. OCHOBHBIE MPUHIUIIBI MacCOOOMEHHBIX IPOIIECCOB B CHCTEMaX 2d3-
AHCUOKOCTDL, HCUOKOCHb-HCUOKOCHb, 2A3-MEepAoe Melo U HCUOKOCb-MEepooe meio.

PaBHOBeCHBIE, KMHETHYECKHE W MEXaHHYeCKHe (AKTOpbl B OpraHU3alMyd MPOLECCOB
Mexda3Horo maccooOMeHa. MartepuanbHblii OanaHc. PabGoune nuHuMu. JIBmkymas cuia
MaccoIepeiayH.

OcHoBHBIE CITOCOOBI  Maccomnepenaun: MojekysapHas auddysus (ypaBHeHuss Duka),
KOHBEKTHBHBIN TiepeHOCc. MoanduipoBaHHbIe ypaBHEHMsT Maccorepenaud. CHUCTeMBbI ¢ TBEpIOM
¢azoil. IuddeperHipanbHoe ypaBHEHHE KOHBEKTUBHOM TU(Qy3HH.

[Tomobue  mpomeccoB  Maccomepenaun.  Kpurepuum  momoOusi  quddy3MOHHOTO
MacconepeHoca. CpenHsisi ABWXKYIIas CWIa U METOAbl pacdyeTra MacCOOOMEHHBIX IPOLECCOB.
AHanorus CTalMOHAPHBIX MaCCOOOMEHHBIX POIIECCOB C TEIUIOBBIMH.

Abcopbrus.  Pusnueckue OCHOBBL. PaBHOBecME B CHUCTEME  2a3-JICUOKOCHIb.
MarepuanpHbelii ¥ TEIUIOBOM OamaHC aOCOPOLMOHHBIX TIPOLECCOB, WX KHHETHYECKHUE
3aKOHOMEPHOCTH.

AnmnapatypHoe odopmiieHre a0COpPOIIMOHHBIX MPOLECCOB. MaTeMaTnieckoe MOJICIMPOBAaHUE
HECTAlMOHAPHBIX MPOLIECCOB aACOPOLMK B KOJIOHKAX C HEMOJBIDKHBIM clloeM copOeHTa. OmucaHue
BHYTpuANGD(Y3MOHHOrO pexuMa copOumu  (ecopOIMy) BeUlecTBa B IMOPUCTBIX TPaHysIax
ancopOenra. [lpuHnunumanbhbple cxembl  abcopOimu. Kputepun mOCTpoeHHs — ONTUMATIBHBIX
COPOIMOHHO-/IECOPOIIMOHHBIX ITUKIIOB.

[leperonka >xuakoctei. OOLIMEe CBEAECHUS O MPOCTON NEperoHke (AUCTHIUISLMU) U
pextudukanuu. XapakTepucThKa JIBYyX(}a3HbIX CUCTEM KuakocTh-nap. dazoBoe paBHOBecHE U
KJ1accu(puKaus OMHAPHBIX CUCTEM.

AnmapatypHoe opopMIIEHHE W MOJICIMPOBAHHE MPOIIECCOB Pa3BEACHUS KUIKIX CMEcer
METOIOM pekThuKaimu. [ myOuHa pasneneHus U MPOU3BOAUTENBHOCTh PEKTU(DUKAIIMOHHON
KOJIOHHBI. OCHOBHBIE UICTOYHHKH YHEPro3aTpar MpH PEKTU(OUKAIMH U TyTH UX CHIKCHUSI.

ITpouieccsl MeMOpaHHOTO pasneneHus cMmecedl BemecTB. CyIIHOCTh U KHHETHYECKHE
0cOOEHHOCTH MeMOpaHHOW TEXHOJOTMH. PaBHOBECHBIE W KHHETHYECKHE  (DaKTOpHI,
ornpenesstonye 3pPpeKTHBHOCTE MEMOPAHHOTO Pa3IEIICHHS.

Hepapxuueckasl CTPYKTypa COBPEMEHHBIX MEMOpaHHBIX MaTepuaioB. TeopeTmdeckas
MUHHMMaJbHas paboTa pa3BeieHUs. MeMOpaHHbIE amnmaparbl,; MHOTOCTYIIEHYAThle KacKaJbl
pa3AeauTeNbHbIX MOYJIEH.

MozenupoBaHue XHUMHKO-TEXHOJIOTHYECKHX IPOLECCOB. 3HAYEHHWE U B3aUMOCBS3b
TEOPETUYECKUX U HKCIEPUMEHTAIBHBIX METOAOB HCCIEI0BaHUSA. MoeIMpOBaHUE KaK CPEACTBO
COKpAIIIEHUS CPOKOB Iepexo/ia OT JTaO0OPaTOPHBIX UCCIICAOBAHUH K IPOSKTHBIM pa3paboTKaM.

Teopuss mogoOMst Kak OCHOBAa MOJEIUPOBAHUS XUMHKO-TEXHOJOIMUYECKHUX IPOLECCOB U
peaktopoB. Buapl momobus u kiaccupuKamus Mojesed (CHUMBOJIMYECKHE, pealibHble U
MBICJICHHBIE).

Bunsl MozenmupoBaHus B XUMHUYECKOM TexHomorumu. OOnacTh TpUMEHEHHS U
OrpaHUYEHMS UCIIOJIb30BaHUs (PU3MUECKOrO MOJEIUPOBaHUs. Moienb MEXaHUYECKOTO MOJ00US.
Kpurepuit Herorona.

CymHOCTh M OCHOBHBIE JTalbl MaTeMaTHYECKOIO MOJEIUPOBAHUSA: IOCTPOCHUE
MaTeMaTHYECKOH MOJIENH, CO3JaHHE alTrOpHTMa, YCTAHOBJICHHE aJeKBATHOCTH MOJEIH H
peanbHOro mnpouecca. [IpeumymiecTBa MaTeMaTHUECKOTO MOJEIMPOBAHUS Ha 3JIEKTPOHHO-
BBIYHCITUTENbHBIX MAIlIHAX.

OOmme cBegeHUs 0 XUMHUYECKHX peakTopax. Kimaccudukanus peakTopoB U peKUMOB
ux pabotel. TpeOoBaHMSA, TpEeABABIAEMbIE K XHMHUYECKHM pEakTopaM. Y paBHECHHS
MaTepHaJbHOro OanaHca A AJIEMEHTapHOT0 00beMa MPOTOUYHOT 0 PEAKTOPA.

IanpoamHamMuueckass 00CTaHOBKA, OPTaHU3AIMOHHO-TEXHIUYECKAs CTPYKTYpPa, YCIOBHUS
TerooOMeHa, (ha30BbIf COCTaB pPEaKUMOHHOW CMECH U KOHCTPYKIIMOHHbBIE OCOOEHHOCTH
XUMHYECKHX PEaKTOPOB.



MaremaTnyeckoe MOAECIUPOBAHNE XMMHUYECKUX PEAKTOPOB M MPOTEKAIOIIUX B HUX
XAMHUYECKUX TMPOLECCOB. XHUMHUYECKHE PEAKTOPbl C HACATBHON CTPYKTYpOM TMOTOKa B
M30TEPMUYECKOM PEKUME.

PeaxTtopsl uaeansHoro cmemenus (PUC) nepuognueckoro (PUC-II) n HenpepslBHOrO
(PUC-H) npeiicTBus; WX MaTeMaTHYECKHE MOJACTH. XapaKTePUCTHYECKHE YpaBHCHUS
MIEPUOIMUECKUX U HENIPEPBIBHBIX PEAKTOPOB B CTALMOHAPHOM PEXHUME.

Peaktoper uneanbHoro BeitecHeHus (PUB). Martemarndeckoe omucaHue TpyO4aToro
peakTopa B HECTallMOHapHOM pexume. llpodunu JNHHEHWHBIX CKOPOCTEH TOTOKAa B
JaMUHApHOM, pa3BUTOM TYpOYJIEHTHOM U TMOPIIHEBOM pEXHMaX TEUYCHHUS KUAKON
PEaKIIMOHHON CMECHU B IPUTOUYHBIX TPYyOUAThIX PEaKTOpax.

CpaBuenue >¢GeKTUBHOCTH PabOThl IPOTOYHBIX PEAKTOPOB HICATBHOTO CMEIICHUS U
UJeaIbHOTO BBITECHEHUSI. DaKTOPhI, OrpaHUYMBAIOIINE IPUMEHEHUE alllapaToB, padOTAIOIINX
B pexkUMe, OJTU3KOM K HI€AIbHOMY BBITECHEHHUIO.

Kackan peakTopoB wuaeanbHOro cmemeHus. MaTtemaTudeckas MOJENIb KacKaja.
AHalUTHYECKHE M YMCJIEHHbIE METOAbl pacyera Kackaaa. CeKUUMOHHBIE pPEAKTOpbl C
[IePEMELINBAHUEM.

XUMHYECKUE PEaKTOPhl C HEUJEANbHOM CTPYKTYPOU THIAPOIUHAMHYECKOW OOCTAHOBKH.
[IpuunHBI OTKIIOHEHHH OT UICAIBHOCTH B MIPOTOYHBIX PEAKTOPaX.

Mopnenn peakTOpoB C HEHJEAIbHOM CTPYKTYPOM IOTOKOB PpEaKIMOHHONW CMECH.
OpnHonapameTpuueckue ssueedHast U 1uPpPy3noHHas MOJIEIIH .

Tema 4. IIpou3BoacTBEeHHbIE MPOLECCHI

CraTnyeckue W TMPOTHO3HBIE [AHHBIE O CHIPHEBOM M OJHEPreTHYECKOM OOeCIeYeHHH
COBPEMEHHBIX KPYMHOMACIITAOHBIX XWMHUUYECKHX MPOW3BOACTB. CBENEeHHS O MHPOBOM H
OTEYEeCTBEHHOM IPOW3BOJICTBE BAKHEUIIUX TPYNI XUMHYECKHX MPOJYKTOB B TOHHAXXHOM U
CTOMMOCTHOM BBIPAKEHHUH.

OO6mue cBefeHuss 00 OCHOBHBIX MCTOYHHKAX MPOMBIIUIEHHBIX OTXOJOB M BBIOPOCOB, MX
BO3JICHCTBUH HAa OKPYXKAIOIITYIO CpeAy. Y THIU3aIMs OTXO/IOB M MepepaboTKa BTOPUIHOTO CHIPbS.

MHOrOBapuaHTHOCTh M CJIOXHOCTh pEIICHUS 3aJadyd CHHTE3a U ONTHUMH3AIUU
TEXHOJIOTUYECKOW CXEMBI COBPEMEHHOTO0 KPYITHOTO XHUMHYECKOTO MPOW3BOACTBA. [IpuHIMM
MHOTOCTaIMMHOCTH XUMHUYECKOW TMepepaboTKU HCXOJHOTO CHIpbS B KOHEYHBIE (IEJIEBHIC)
MIPOAYKTHI.

OnTuMankHOE BaphUPOBAHUE CIIOCOOOB BBOJIA PEAareHTOB B PEAKIIMOHHYIO 30HY U BHIBO/IA
npoaykToB u3 Hee. CTPyKTypHasi OpraHu3alys MpOLECCOB TEMJI0OOMEHa M BCIIOMOTaTelbHBIX
MOTOKOB TEIJIOHOCUTENEH B COBPEMEHHBIX TEXHOJIOTUYECKUX CUCTEMAX.

[loncucTtemMbl KOHTpOJIE M YIpPaBIEHUS TEXHOJOTMYECKUMHU Tporieccamu. Bumsl
TEXHOJIOTUYECKOT 0 aHAJIM3a HA XUMUYECKUX MPEANPUATUSIX.

[lepcriekTHBBl UCMONB30BAHUSA CYNEPKOMIIBIOTEPOB ISl aHajdu3a JIUHAMHUYECKOTO
MOBEJICHUSI MHOTOCTYIEHYATHIX TEXHOJOTUYECKUX CHCTEM M ONTHMAIBHOTO YIIPABICHUS
JNEHCTBYIOIIMMH XUMHUYECKUMHU TPOU3BOJICTBAMH.

Texnonorust cepHoi KUCTIOTHL. ChIpbeBasi 0a3a CEpHOKHCIOTHOM MPOMBIIIITICHHOCTH. Bubl
cepocoiepKaliero ceipbs. Mcnonb30BaHne OTXOASIIMX Ta30B BETHON METAJLTYPTUH U TETJIOBBIX
3JIEKTPOCTAHIIMIA.

[leyHoe oTHENEHME COBPEMEHHOI'O CEPHOKHUCIOTHOrO 3aBoAa. DU3NKO-XHUMHUYECKUE
OCHOBBI 00kuTa cepocojepkaiiero ceipbs. Obmas xapakrepuctuka neuer BX3, 10 u KC.
MartepuanpHblif U TETJIOBOW OallaHC IEYHOTO OT/IETICHUS IS 00KUTa KOTue/1aHa.

Ounctka 00XHrOBOro rasza, (HU3UKO-XMMHUYECKHE OCHOBBI ~ MEXaHHYECKOTO |
JNEKTPUYECKOTO METOAOB OYMCTKM. (OUUCTHOE OTIEICHHE COBPEMEHHOM KOHTAKTHOM
CEPHOKHUCIIOTHOM CUCTEMBI.

PaBHOBECHBIE M KMHETHYECKHE 3aKOHOMEPHOCTH TporeccoB okucieHus SO, B SO; Ha
Katanmzatopax. Cuctema JBOMHOTO KOHTAKTUPOBAHUS U IBOMHOM abcopOrmy.



Karammzarops! okucienus: SO, B SOs. Banaguepas kontakTHas macca cepur bAB, CB/], UK.
KoHTakTHbIe anmaparsl ¢ BHyTPEHHHM U BHEIITHAM TETIOOOMEHOM.

@OU3NKO-XMMUYECKHE OCHOBBI abCOpOLIMM CEpHOr0 aHrMApuAa U3 Ta3oBOM cMmecH.
MoHoruapaTHblii U oJeyMHBIH alOcopOeprl. AOCOPOIMOHHOE OTHIENEHHE CEPHOKUCIOTHOTO
3aBoja.

KoHtakTHas, cxema IpPOM3BOACTBA CEPHOM KHUCIOTHI KAk CJIOXKHAs  XHMHKO-
TeXHoJornuyeckas cucrema. Iyt MHTeHCHpUKaLUu CEpHOKUCIOTHOTO MPOU3BOJCTBA. TeXHHUKO-
9KOHOMUYECKHUE MTOKA3ATENH.

IIpoGnema cBsi3aHHOro aszora. KitoueBoe 3HAayeHHWE TEXHOJOTHM  CBSI3bIBAHUSA
aTMoc(epHOro a3oTa B PELIEHUH [IPOAOBOJIILCTBEHHOI'O BOIpOCA.

CrniocoObl nostyyeHus a30ToBOIOPOIHOM cMecu. CTpyKTypa COBPEMEHHOTO IPOU3BOACTBA
aMMHaKa W3 TPUPONHOrO ra3a. [ MOKOe WCIONB30BaHME TeTEPOreHHBIX KaTalu3aTOPOB B
MHOI'OCTYIIEHYaTON cxeMe NMpurotosieHus u ounctku ABC.

TepMonuHaMuyeckue M KHUHETHUYECKHME OCOOEHHOCTH IIpollecca CHUHTE3a aMMHaKa.
Oco0eHHOCTH LMPKYJISLMOHHOM CXEMBbl. YTWIM3aLUs OTXOAALMX Tra3oB. OLEHKa IOTepb
9KCOPruM U KalUTalIbHbIX 3aTpaT.

@u3nKO-XMMHYECKHE OCHOBBI M ammnapaTypHoe O(OpMIIEHHE IPOLECCOB CEJIEKTUBHOIO
OKHCJIeHHs aMMuaka. [IpoMbIIIIeHHbIE KaTalu3aTopbl. AJIBTEpHATUBHbBIE BapUaHThl IPOLECCOB
KOHBEPCHM aMMHaKa.

CrpykTypa U 0COOEHHOCTH TE€XHOJIOTHUECKON CXEMbI MPOM3BOJCTBA Pa30aBICHHON a30THOM
kucnotsl. [lpompbiimennas peammsaiust cxeMbl NO->NO,->HNOs;. OcCHOBBI  KaTaJUTHYECKOTO
00€3BpEeKUBaHUS OTXOIAUIMX Ta30B. [IpuumHBI HU3KOM 3KcapreTndeckod 3(PGEeKTHBHOCTH
IIPOU3BOJCTBA a30THON KHUCIIOTBL

IIpon3BOACTBO KOHLIEHTPUPOBAHHOM a30THOW KHUCIOTHI. AHAIW3 JuarpaMMm COCTOSHUS
H,O-HNO; u  HyO-H,SO-HNOs;.  Tlpsmoit  (HHTpOONEyMHBI)  METOn  MPOU3BOJICTBA
KOHIICHTPUPOBAHHON a30THOW KUCJIOTBL

DU3NKO-XMMUYECKAE OCHOBBI M TEXHOJIOTMYECKAas CXema IpPOM3BOJACTBA HHUTpaTa
amMmoHus. Vcnonp3oBaHue TeruioTsl HeWTpanuzauuu. [IpousBoactBo kapbamuna. IlepcrekTHBbI
OMOTEXHOJIOTUH B PELLICHUU MPOOJIeMBbI (PUKCALIUHU a30Ta.

[TpousBoacTBo dochopa u dochopHor KucIOTHL. BBIOOp croco0a TeXHOIOTHYECKOH
nepepadoTKu  (KHCIOTHOTO, TEPMHYECKOro, THAPOTEPMUYECKOro,  IUIA3MOXMMUYECKOTO)
(hocaTHOr0 MUHEPAIBHOTO CHIPHS.

OkcTpakiMoHHas (ochopHas KHUCIOTa Kak OCHOBAa IPOU3BOJACTBA MHHEPAIbHBIX
ynoOpeHuil. DIEeKTPOTEPMHUECKOE TIOJydeHHue »djaeMeHTapHoro Gochopa U TEpMHUUECKOM
(hocopHOI KUCTOTHL

OU3NKO-XMMUYECKUE OCHOBBI PA3JIOKECHHUsI MPUPOIHBIX (DochaToB CEpHOM, a30THOH M
¢docdopuoit kucnoramu. Ilomurepmuueckuii aHanu3 (a30BBIX PABHOBECH B pacTBopax
MHOTOKOMIIOHEHTHBIX CHUCTEM - OCHOBAa BbIOOpa TEXHOJOTMYECKHUX MapaMeTpoB Ipolecca
KOMIUJIEKCHOM mepepaOoTku amaturta. JleruapaTHbI, MOJUTHIPATHBIA W aHTHIPUTHBINA
CIOCOOBI PA3JIOKCHUS.

CoBepIlIeHCTBOBaHHE aNMapaTypHOro o(hOpMIIEHUS! KUCIOTHOTO PA3NIOKEHUS TPHUPOTHBIX
¢docdaroB: mepexos OT Kackala pEaKTOpOB C MEPEeMELIMBAHUEM K JIAOMPUHTHOMY THUITY
HETIPepBIBHOTO 3KcTpakTopa. CocTaB M KOHIEHTparms oOpasyromeiics (hochopHON KUCTOTHI B
3aBUCHMOCTH OT TEMIIEpPaTypHOTO pexHMa M crocoda pasioxkeHus anatuta. bamaHc mo ¢Topy B
MIpOou3BOICTBE (POCHOPHON KUCIOTHI U yIOOpEHHUH.

OCHOBHbIE  HAmNpaBIEHUS  NPUMEHEHHUS  DJJIEKTPOXMMHUUYECKHUX  IPOU3BOJCTB.
[lepBuuHble M BTOPUYHBIE XHUMHUYECKHE HCTOUYHHKU 3JeKTpodHepruu. IIpemmyiiecTBa
9JEKTPOXUMHUYECKUX MPOU3BOICTB NEPE]l XUMUUECKUMH.

TeopeTnueckue OCHOBBI AJIEKTPOJIM3a BOAHBIX PACTBOPOB M PACIUIABIEHHBIX Cpe.
Bbixoz o Toky, K03(h(hUIMEHT UCTIOIb30BAHUS SHEPTUHU U OanaHC HaNPsHKEHUH.

DIeKTPOXMMHUUYECKOE MPOU3BOACTBO XJIOpa U KaycTUuecKoi conbl. OCHOBHBIE CTaUU
Ipoliecca MPUTOTOBIEHHUS M OYHUCTKH paccoja. DJIEKTPOJU3 BOAHBIX PacTBOPOB XJIOpHAA
HaTpus.



Tunel NPOMBIIUIEHHBIX SJEKTPOIUTHYECKUX BaHH. ODJIEKTPOIU3EpPbl C TBEPABIM
CTaJIbHBIM KaTOJIOM U (QMIBTpYIOLIeH AuadparMoi, peakTopsl sl pa3loKeHUs aMallbraMbl -
3JIEKTPOIU3EP C PTYTHBIM KAaTOIOM.

CpaBHUTENBHBIM aHaAIM3 TEIUIOBBIX IOTOKOB M IIOTOKOB SHEPrMM B pPa3WyHBIX
TEXHOJIOTHYECKUX CXEeMaX IMPOMU3BOACTBA XJOpa M €AKOro HATpUs. OKOJOTHYECKHEe U
CAHUTAPHO-TUTHEHUUYECKUE  ACHEKTbl  JJIEKTPOXUMUYECKMX U BJIEKTPOTEPMHYECKUX
MIPOU3BOJICTB.

DHepreTuyeckrue MpoOIeMbl XMMHYECKOH TEXHOJIOTMH. MHpOBBIE 3amachl TBEPABIX,
KUIKUX U ra3000pa3HbIX BUJIOB TOIIMBA. /luHaMuKa pocTa noTpedae HUsA pa3IudHbIX BUIOB
SHEPrOHOCUTEIICH.

O6mas xapakrtepuctuka HedTH (YriaeBOJOPOIHBIA COCTaB, COpPTa, CBOWCTBA) U
HedrenpoaykToB  ((ppakIMOHHBIM  COCTaB, JETOHAIIMOHHBIE CBOWCTBA, XHMHYECKas
CTaOMILHOCTD | AP.), HOATOTOBKA HEPTH K mepepaboTKe.

[lepBuunbie (pusmdeckue) MeToasl nepepadborku Hedtu. [Ipsmas meperonka HedTH.
CoctaB ¥ XxapakTepuUCTHKA JAHCTHILIATOB. ATMocepHble U aTMochepHO-BaKyyMHBIE
YCTaHOBKHM JJI IPsIMOM neperoHku. O4ucTKa NPOAYKTOB IPSIMON NEPETOHKU OT CEPHUCTBIX U
KHCJIOPOAHBIX MIpUMeEceil.

Bropuunsie (Gpu3nKO-XMMUYECKHE) METO/IbI IepepaboTKku HEPTU U HEPTENPOAYKTOB.
TexHoJIOrn4eckuii pexkuM M NPUHLMIHKAIbHAA CXEMa TEPMHUYECKOIO KPEKHMHIA C BBICOKOM
peaKkIMoOHHON KaMepoil. AnmapatypHoe odopmiieHue mpoiiecca. XapaKTepuCTHUKa OCH3MHOB
TEPMUYECKOTO KPEKUHTA.

I'myOokue naecTpyKTHBHBIE MPOIECCHl paclaja YrieBOJOPOAOB, IPOTEKAIOIINUE MpU
TEPMOKATATUTUUECKOM KpeKuHre. KaTanuTuyeckuil KpeKUHT - BaKHEHIINI MHOTOTOHHAXKHBIN
TEXHOJIOTMYECKUI mpouecc nepepadoTku HeTAHbIX (Qpakiuil. TUNBl KOHTAKTHBIX amlmapaToB.
CBoiicTBa 6EH3MHOB TEPMOKATAIUTHUECKOTO KPEKUHTa.

KoHTakTHBIE Macchl /Ui KaTaIUTUYECKOTO KPEKUHTa. AJIFOMOCHIMKATHBIE KaTaJln3aTOPbI
(OT mPUPOAHBIX IMIUH J0 LEOJUTCOACPKAUIMX CUHTeTHYecKuX). HoBele MoauduumpoBaHHbie 1
yABTpAacTaOMIN3UPOBaHHHBIE MUKPOC(HEPHBIE KaTaTu3aTOPHI.

DOBOIOIUS  TEXHOJIOTMUYECKOTO O(GOpMIICHHS Tpollecca KaTaTUTUYECKOro KpEeKHHTa:
CTAllMOHAPHBIM CJIOM KOHTAaKTHOM Macchl, IICEBIOOXKIKEHHBI MHKpOCEpHBIH clod U
JBIDKYILUICS CJIOM I'paHYJIMPOBAHHOIO KaTanu3aTopa. OCHOBHBIE TEXHOJOTMYECKHE MapaMeETPhI
COBPEMEHHBIX CXEM TEPMOKATATUTUYECKOTO KPEKHHTA.

Ounctka u  crabwimsanus  HedrenpoaykroB. lllenoynas, CcepHOKHCIOTHa,
afcopOLMOHHAs M KaTaluTHYecKas O4yucTKa. [MapoodncTka M OYMCTKA HAa CEJIEKTHUBHBIX
pactBoputensx. OxpaHa OKpyKarolel cpeabl npu HedTemnepepadoTKe.

[IpombineHHblid opraHnyeckuii cuHTe3. OCHOBHBIE TPYIIBI HMCXOJHBIX BEIIECTB
(mapadunoBbie, onepuUHBI, ALETUICH, APOMATHYECKHUE, OKHCh YriepoAa M CHHTE3-ra3),
HCIIOJIB3yEeMBbIX B OPraHUYECKOM CHHTE3E.

TunoBsle TpolEecCh OONBIIOIO0 OPraHMYECKOr0 CHUHTE3a: OKHCJICHHE U BOC-
CTAHOBJICHUE, TUJIPUPOBAHUE W ACTHAPUPOBAHUE, THApaTalus U JOeruApaTaius, TUApOJIu3,
aJKUJIMPOBAaHUE, KOH/JIEHCallus, MOJIMMEPU3ALIUS, sTepudukanus, HUTPOBAHMUE,
rajoreHupoBaHue, cyiabhupoBanue U T.M. OTIUYUTENbHBIE OCOOEHHOCTH MPOIIECCOB
MIPOMBIIIJIEHHOT'O OPraHUYECKOr0 CUHTE3A.

CuHTe3Bl Ha OCHOBE OKHCH yriiepoja u Bogopoaa. Paborel Cabatse, OpnoBa, @umiepa
n  Tpomma. CuHTe3pl  ankaHoB (10  CHUHTETHMYECKOro  O€H3MHAa),  aJKEHOB,
KHCJIOPOACOAEPIKAIUX COCTUHEHUN.

Cunrte3 MetaHosa. AHaIOTHs (YHKIMOHAIBHBIX CXEM IOJIYYEHHUS a30TO-BOJOPOIHON
cmMecu (sl CUHTE3a aMMMaka) W CHHTe3-ra3a (ais MmojdydeHuss MeraHona). Pusuko-
XUMHUYECKHE OCHOBHI Mpolecca. [IpumenuMocts ypaBHeHHsI TeMKHHa JJ1s1 aHAIN3a CKOPOCTHU
CHUHTE3a METAHOJIA.

TexHosornueckas u (yHKLIHOHAJbHBIE CXEMbl CHHTE3a MeTaHosa. KOHCTpyKTUBHbBIE
OCOOCHHOCTH KOJIOHHBI CHHTE€3a M KOHTAaKTHBIX CHUCTEM. TeXHUKO-dKOHOMHUYECKHE
M0Ka3aTesId arperata ¢ COBMEIIEHHON HacaJKOW KOJIOHHBI.



HoBple HampaBiieHMs B pa3BUTHM IIPOM3BOJCTBA METAHOJIA: YKPYIHEHHE MOIIHOCTH
€AMHUYHOTO 00O0pyIOBaHUs, OECKOHBEpCHOHHAs MepepaboTKa CHHTE3-Tra3a, COBMEIICHUE
CHUHTE3a METAaHOJIA C MPOU3BOACTBOM JAPYTMX NIPOAYKTOB. OXpaHa OKpyXKaloleld cpeasl B
IIPOU3BOJICTBE METAHOJIA.

I'mppaTtanus 3TuieHa (CEpHOKHUCIIOTHAs M IpsiMas KaTaluTH4YecKas) - OCHOBHOM
IPOMBIIIJICHHBIA  €cIOCO0 MPOM3BOJACTBAa dTaHONa. DUBHKO-XMMHUYECKHE OCHOBBI U
TE€XHOJOTUYECKUE CXEMbl MPOLECCOB. TEXHHKO-3KOHOMHYECKHE IOKa3aTean OOEHUX CXeM
MOJIyYEHHUSI 3TUIOBOTO CIIUPTA.

[TpousBoacTBO BhICOKOMOJNIEKYISIpHBIX coenuHenuit (BMC). CeipbeBast 0asza, cocTaB u
ocHoBHbIe cBoiictBa BMC. [lonnMepusaliioHHbIE M IOJUKOHJEHCAIIMOHHBIE MOJIMMEPHI, HX
ocoOeHHOCTH. TepMomIacTUYHbIE U TEPMOPEAKTUBHBIE TIOJIMMEPBI.

[Ipombiniennoe noayyenue noiaudtuieHos (I10) nuskoit (IIDHIT) u Beicokoit (ITOBII)
WI0THOCTU. OCOOEHHOCTH TEXHOJIOIMUYECKON CXEMBI paluKaIbHOM MOJMMEPU3ALINHU STHIICHA ITPU
pa3NUYHBIX JABICHUSIX B Ta30BOM (ase Ha okcuaHbIX M Llurmepa-Harra kartanmmzatopax B
anmnaparax ¢ ICEBJO0KWKEHHBIM CIIOEM.

XuMuyeckas MOAH(HUKAIUSA KaK METOJ POMBIIIJICHHOTO TMOJXYYCHHS ITOJTHUITHICHOB C
HOBBIMU 3KCIUIyaTallMOHHBIMM CBOMCTBaMH. XJIOPDUPOBaHHBIA M XJIOP-CYJIb(UPOBAHHBIN
nonudTUIeHsl. TexHosorus nepepabotku U obnactu npuMeneHus [1D u uzgenuit u3 Hero.
DKOJOTHYECKHE aCIEKThl IPOU3BOJICTBA U MepepadOTKU MOIUITUIICHOB

6. OBPA3OBATEJIBHBIE TEXHOJIOT YA

B coorBercTBUM ¢ pabodeit mporpaMMOW W TEMATHYECKUM IUIAHOM HW3YYCHHE
JTUCIUTIIMHBI IPOXOAUT B BHJIE aYAUTOPHON U CAMOCTOSITEIBHONW PabOThI CTY/ICHTOB. Y YeOHBIN
MPOIIECC B ayAUTOPUU OCYIICCTBIISIETCS B (OopMe JEKIMOHHBIX U JIA0OPATOPHBIX 3aHSATHH.
[IpenycMOTpeHbl JEKIMU-BU3YATH3alMU C MPOOJIEMHBIM H3JI0)KEHHEM OCHOBHBIX T€M Kypca,
KOTOpbIE BXOIAT B pabouyro mporpamMmy (mpeactaBieHbl B Tabnuie «CoaepkaHue
TUCIUTIIMHBIY). PexomeHayembie 00pa3oBaTeIbHBIC TEXHOJOTHH: PEUTHHTOBAsS TEXHOJIOTHUS,
TEXHOJIOTHS WHTETPaTUBHOTO, poOJIEMHOT O, WHHOBAITMOHHOTO, JIMIHOCTHO-
OpUEHTHPOBAHHOTO, MU (HEePEHIIMPOBAHHOTO, WHIUBUIYATBHOTO, PA3BUBAIOIIECTO OOYYCHHS U
TyMaHUCTHYECKOro  oOpa3zoBanus. llpegycmaTpuBaercs  YT€HHE  4YacTH  JIGKIHH ¢

HCIIOJIB30BAaHHUCM My.]'[LTPIMeI[HﬁHbIX CpCACTB O6y‘IeHI/IH.

7. MEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA 1)1

CAMOCTOSATEJBHOM PABOTHI OBYUYAIOIIMXCA MO JUCIUATINHE
(MOJIYJIIO)

7.1. TlepedeHb-yueOHO-METOUUECKOTO 0OecTiedeH s sl 00YJarOIIUXCs 0 AUCIUILITUHE:

1. Kacatkun A.I'. OcHOBHBIE MPOIIECCH U anmapaTbhl XUMUUECKON TeXHOoJIoruu. M.: Xumus,
2004.


http://pandia.ru/text/category/differentciya/

2. KyrenmoB A.M., bonnapesa T.U., beperrapren M.I'. O0miasi xumMuueckasi TEXHOJIOTHSI.
M.: UK1] «Akagemknauray, 2003.
3. MyxnenoB W.II., Asepoyx A.S., Tymapkuna E.C., @ypmep N.D. OO6mas xumudeckas
TexHoJorus /moa penakuueit Myxnenosa HM.I1./. M.: Beiciias mkona, 1984.

7.2. Yxazanus 11 00y4aromuxcs 0 OCBOCHHIO JUCITUTUTHHBI

Copepxanue caMOCTOATEIBHONH Pa00THI 00y4aK0IMXCS

Taoauna 7.1.

\Homep Temwl/60npocul, 8bIHOCUMbBIE HA CAMOCMOAMENbHOE U3YUeHUe Kon-60 Dopmvt pabomel
pasoena uacoe
(memuvl)
1. Moxroroeka ceipws k mepepaGorke. KommiekcHoe 4 cobecel0BaHuUE,
MCIIOJIb30BAHUE CBIPbS TECTOBBIN
KOHTPOJIb
2 DKOHOMHSI ¥ ITyTH PAIIMOHAIEHOTO UCIIOIH30BAHUS 10
' SHEPruu. DKOHOMHUS U IYTH PalMOHAJIbHOTO
MCIIOJIB30BaHUs TEILIA
3 TeXHUKO-3KOHOMUYECKHUE MTOKA3ATENH NPepHsi- 10 CobecenoBanue,
" mus Kunernueckas, nuddysuonnas u TECTOBBII KOH-
repexoiHas 00J1acTH MPOTEKaHHUs MPOLIECCOB TPOJIb
4. | Heo6XOMMMOCTb CO3/IaHHs HOBBIX XUMHKO- 10 CobecenoBanue,
TexHosoruueckux npoueccon (XTII) B yciaoBusx TECTOBBII KOH-
U3MEHEHU CTPYKTYPbI pecypcooOecieueHus u TPOJb
HOBBIIIEHUS TpeOOBaHUN K O€30MaCHOCTH U
9KOJIOTMYECKON YACTOTE XMMUYECKUX IIPOM3BOJICTB
5 XUMUYECKUE POU3BOICTBA KAK CJIOKHBIE CHCTEMBI . 6 co0ecei0BaHuE,
" |OCHOBHBIE MOHATHUS U NPUHIUIIBI CACTEMHOI'O aHAIM3a TECTOBBIN KOH-
CJIOXKHBIX MPOOJIEM, 00IIHME METOIbI CUCTEMHOI'O ONHCAHUS TPOJb
XUMHUYECKHUX IIPOU3BOJCTB.
6. |Bynkamuzamus KayqyKoB, IPUHIIMIT METO/IA U 5 coOeceqi0BaHuE,
BYJIKAHU3UPYIOLUE areHThI TECTOBBII
KOHTPOJIb
7. |Crekna. CocTaB, CTPOEHHE U KIACCU(DUKALMSA CTEKOJ. o coOeceqi0BaHuE,
ChbIpbe B CTEKOJIBHOW MPOMBIIIIIEHHOCTH TECTOBBII
KOHTPOJIb




8. [Ipon3BOACTBO CHHTETHUECKUX MOIOIIUX CPEACTB 6 cobecenoBanue,
TECTOBBII
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTHU U
MPOMEXYTOYHOM ATTECTAIIMA

Bonpocwt ona covecedosanusn

1. TeopeTnyeckre OCHOBBI XUMUYECKOW TEXHOJIOTHH, OO 0030D.
2. 3aKOHBI COXpAaHEHUsI B XUMUYECKOI TEXHOJIOTHH.
3. Buzapl MmaTepuanpHOro 6anaHca.
4. Ilony4yeHue ypaBHEHUH pabounX JTUHUI HA OCHOBE MaTepHalbHOTO OaaHca.
5. 3aKOHBI paBHOBECHS B XUMUYECKON TEXHOJIOTHU. 3HAYCHHE 3aKOHOB paBHOBecHs. OcoOeHHOC-
TH KOHIEHTPAIIMOHHOTO PaBHOBECHSI.

6. TeopeTruecKkuii BEIBOI TUHUN PABHOBECHS.

7. O0ure 3aKOHOMEPHOCTH MPOIECCOB MIEPEHOCA.

8. Tlotenumansl mepeHoca, kod(pUIIMEHTHI B ypaBHEHUSX IepeHOca. 3HAYeHHE 3aKOHOB
IIEPEHOCa B TEXHOJIOTHH.

9. Teopust nonodust u MoaenupoBanue. Buasl MmogenupoBanusi. OCHOBHBIE KpUTEPHUH TOA00US
B TUAPOJIMHAMUKE.

10. MeTo 06001TICHHBIX KOOP/IMHAT.

11. T'uaponuHamuika, OCHOBHBIE 3a/1auu. [ HapoMexaHUuYeCKHue MpOoIeCcChl, 00U 0030p.

12. YpaBHeHHe Hepa3pbIBHOCTH MOTOKA, BHIBOJI U 3HAUCHHE.

13. OcHOBHOE ypaBHEHHE TUAPOINHAMUKH, BEIBOA U 3HaUeHHE. OCHOBBI THAPOCTATHKH.

14. TlpumeHeHnEe OCHOBHOTO 3aKOHA THIPOCTATUKU. YpaBHeHUe bepnymmu. CMbICT OBYX €ro
¢dopMm. IIpuMeHECHHE B XUMHYECKON TEXHOJIOTHH.

15. TIpuHIMIBI U3MEPEHHS pacxoda TUApaBIMYeCKUMU MeTogaMu. OCHOBHBIE YCTPOMCTBA IS
M3MEpEHUs pacxo/a.

16. YpaBuenue I'arena-Ilyazeiins. O6aacT npuMEHEHHUS.

17. Jloka3aTeabCTBO MapaOOIMUHOCTH PACTIPEICTICHUSI CKOPOCTEH B TAMUHAPHOM TIOTOKE.

18. CooTHolIeHHE MEXKAY CpeAHEN 1 MAKCUMAJIbHOW CKOPOCTSIMHU.

19. CompoTuBicHHE IBIKCHUIO B TpyOax. YpaBHeHue [lapcw.

20. 3aBucuMocTh K03(h(pULIMeHTa TPEHUS U CONIPOTUBIECHUS OT CKOPOCTH.

21. Pacuer TpyOoripoBo10B. BHENIHSS THAPOIMHAMUKA.

22. 3agada 00TEeKaHUS TBEPBIX TN KUAKOCTHIO.

23. OCHOBHBIC KPUTEPHH OO0, DMIUPUIECKIE 3aKOHOMEPHOCTH.

24. ConpoTUBIICHNE ABMKEHHIO B BA3KOH cpefe. 3akoHbl CToKca.

25. O6001eHHOe YpaBHEHUE OCAKACHUS B KPUTEPUATBHON (hopme.

26. YpaBuenue Toneca.

27. HeomHOpomHBIE CHUCTEMBI, XapaKTEPHCTHKA, OCHOBHBIC CIIOCOOBI pa3ieiieHus. Yder
CTYILLEHHS CYCIIEH3UH NPH OTCTAauBaHHH.

28. OCHOBHBIC TUITBI OTCTOMHUKOB. [IpuMep pacdera i OTCTOMNHHKA.

29. Lentpudyruposanue. @axrop pasaeneHus. Pacuer naBieHus Ha CTEHKU LHEHTpUDyTH.

30. [puHIune! pacyera BpeMeHH HeHTpUyrupoBanus. CemapaTopbl, IUKIOHBI.

31. Teopwust B3BEILIEHHOTO CIIOSL.

32. [I[pumeHeHNnEe B IPOMBIIIIIICHHOCTH.

33. Beipaxxenue kpurepust Pelinonbaca yepes pa3Mepsl YacTUIl M CKOPOCTh CPEIbl B CBOOOTHOM
cedyeHuu anmnapaTta. MoaudbunupoBaHHbIN KpuTepuid PeitHombaca.

34. Tlponecc ¢unbTpoBaHUs, OCHOBHBIE ypaBHEHHUs. [IpakTHyeckoe oOIpe/eleHue KOHCTAHT
YpaBHEHUS U YIEJIbHBIX CONPOTUBICHUN ocaika U (pUiIbTpa.



35. OcHOBHBIC KOHCTPYKIIMH MPOMBIIIJIEHHBIX (DHIBTPOB.

36. Temnosbie mnpouecchl. 3HaueHue. OCHOBHBIE cmocoObl mepemauu Temia. OCHOBHOE
ypaBHEHHE TeIUIONepeaaud, XapakTepHbId TemmepaTypHblii mnpoduiabs mpouecca. Cmbica
KO3 pHUIHEHTa TEIUIONEepeIadH.

37. TeronpoBOAHOCTb. YpaBHEHUE IS IJIOCKOM CTEHKH.

38. B3anMOCBs3b MOHATHIA TETIONPOBOIHOCTD M TEPMHUYECKOE COMTPOTHBIICHHE.

39. TermmonpoBOAHOCTh MHOTOCIOMHOM TIJIOCKOM CTEHKH. TerionpoBOIHOCTh ITMITHHAPUIECKON
CTCHKH.

40. IlonsTHe cpenHell MOBEPXHOCTH TEIJIOOOMEHA B O3TOM ciydae. |erIonpoBOJHOCTb
MHOI'OCJIOMHOW LIMJIMHIPUYECKON CTEHKHU.

41. KonBektuBHas Teruiootaaya. Cmeica koddduipenta Temiootaayd. OCHOBHbIE TEIIOBbIE
KpUTEPUHU TIOJI00MUSL.

42. XapakTepHble KpUTepUaIbHbIe YPaBHEHHUSI.

43. Terutoniepenaya Mpyu NOCTOSHHOW TEMITEPAType TEIUIOHOCUTENEH.

44, YpaBHeHUE aAIUTUBHOCTH TEPMUYECKUX CONPOTHUBIIEHUs. Bhipaxkenue 1 koadduimenta
TEIUIONEPEIauH.

45. Pa3nuuHble CXEMbl TEIJIOOOMEHA: NMPOTUBOTOK M IMPSAMOTOK; CXEMBbl C IOCTOSHHBIMU U
IIEpEMEHHBIMU TEMIIEpaTypaMu TerioHocuTenel. [IlpuMepsl ycTaHOBOK.

46. Temnomepenaya IpHU IMEPEMEHHBIX TeMIlepaTypax TeIUIOHOCUTeNe. BbIBox BenUYMHBI
CpeIHEeN IBUKYIIEH CHUIIBIL.

47. OmpenienieHne cpelHuX TeMIIepaTyp TEeIIOHOCUTENEeH.

48. TIpoMBIIIUTEHHBIE CITIOCOOBI ITOBO/IA M OTBOJIA TETLIA.

49. OcHOBHBIE XapaKTEPUCTUKH TeIIoHOcUTeNneil. OCHOBHBIE THIIbI TEINIOOOMEHHUKOB.

50. Krnaccudukanus maccooOMeHHBIX TporeccoB. OCHOBHOE ypaBHEHHE MacComepeIadm.
CwMbica ko3¢ duIenTa Macconepe1aum.

51. OcobOeHHOCTH ompeaeneHus IBWKYIIMX CHUJ MpH Maccomepenade. KoHBekuus
Maccootaada. CMbIC KO3 PHLIEeHTa MacCCOOTAAYH.

52. OcobGeHHOCTH TPOGWITST N3MEHEHHST KOHIIEHTPAINH [T Pa3IMIHBIX CITydacB.

53. BeipaxkeHnue ko3¢ puimenta Mmacconepenadn yepe3 Ko3GGUimeHTs MaccooTIauu.

54. OCHOBHbIE KpUTEPHH TOI00US B MPOIIECCAX MacCONEPEIauH.

55. [leperonka u pektudukanus. YpaBHeHUs paOOUUX JUHUH Mporecca peKTU(HUKAITUH.

Ilpumepnuiit Komnaexkm 3a0anHuil 0711 KOHMPOALHBIX pAdOmM O OUCYUNIUHE
«Xumuueckas mexnonoun»
Bapuanm 1

1. Beicota nopucroro ciost 0,5 M, uiotHOcTh yactuil 1600 Kr/m® , TOpo3HOCTH 35%. BoIuncauTh
TU/IPABINYECKOE COIIPOTUBIIEHUE TOPUCTOTO CIIOSL.

2. Ilokazanust BoAsHOTO BakyymeTpa 272 MmM. KakoBo naBieHue B anmapate, eclii aTMochepHoe
nasienue 750 mm pr. c1.? IInotHoCTh pTyTH 13,6 r/em?.

3. IIpu xakoil CKOpOCTH JBMXKEHUS CTEKJISIHHOTO Iapuka auamerpoM 1 MM B Boge mpu 20°C
o0TeKaHHe MOKHO CUUTATh JaMUHAPHBIM?

4. Topsiunii pacTBOp oxJaxaaercs B xononuwibHuKe Bogou oT 90 C mo 50 C. Oxnaxparomas
BOJIa HarpeBaeTcs OT 10°C xo 30°C. Borumcauts CPEIHIOI0 PAa3HOCTb TEMIIEPATYpP
TEIUIOHOCUTEIIEH.

5. JlaBnenue B OyThUIKE C Ta3UpOBaHHON BojoM 3 aTM. KakoBa KOHIIEHTpaIUs YIIIEKUCIIOTO Ta3a
B BOJZi€, eciau KoHcTaHTa ['enpu 1500 atm?

Bapuanm 2

1. KakoBa TemionmpoBOIHOCTh HM3OJSALUU W3 JBYX CIOEB: 3 CM JepeBa U | cMm meHoracTa?
VY nensHbIe TeonpoBoAHOCTH cooTBeTCTBeHHO 0,20 BT/(M Tpan) u 0,05 Br/(Mm rpan).



2. Koapdunuent maccootnaun ammuaka B Bo3ayxe 0,68 (r/c)/(M2 MOJTb/MOJIb). KoHIIEeHTpanus
rasza B Bo3nyxe 5 % (00.). KakoBa KOHIIEHTpalus y MOBEPXHOCTH PAcTBOpa, €CIIH IUIOTHOCTH
MaccoBoro moroka coctasiset 0,01 (MOJ‘IB/C)/MZ?

3. Koaddunmentsr MaccooTaaun mpu MOTIIOMIEHUN Ta3a XKHUJIKOCTHIO PAaBHBI COOTBETCTBEHHO
0,4 (r/c)/(m2 monw/monb) u 0,01 (r/c)/(m2 r/r). Koncranta paBHoBecus 0,1 (Moib/mMoib)/(T/T).
Bbraucnuth k03¢ GUIIEHT MacconepeayH.

4. Koaddummentsr reroornaun 600 u 1800 BT/M2 rpaj, TEIIONPOBOIHOCTD KEIE3HOW CTCHKU
7000 Bt/M2 rpaa. Beraucnuts k03 puUueHT Temonepenavn.

5. B abcopbep moctynmaeT Boaa co ckopoctbio 100 J1/MMH M TPOTUBOTOKOM Tra3oBas CMECh,
conepkamas 50 % (00.) ammuaka, B konuuectse 1,2 M3 /gac. PacTBop Ha BBIXOJE COAEPKUT 6,8
% (macc.) ammuaka. KakoB coctaB BbIXOsIIIEH Ta30BOi cMecH?

Bapuanm 3

1. Ilpu Opo>xeHUM KBaca KOHIIGHTpaIUs yriekucioro raza gocrturaer 1 % (macc.). KakoBo
JaBJICHHUE B €eMKOCTH, eciii KoHctanTta ['enpu 1500 atm?

2. PactBopumocts conu 400 r/n. HauanpHas ckopocth pactBopenus 40 (r/c)/m2 . OueHUTh
kodppunmeHT nuddy3un, cautas Tommuny auddysnonnoro cinos 10 mxm. 10-9.

3. Monbable qonu BemecTBa B ABYX kuakoctsax 0,001 u 0,02. Koncranra paBHoBecus 0,01.
[TnotHOCTH MMOTOKA TipH SKCTpakiuu 0,2 MMmons/M2 . KakoBel ko3¢ dunreHTs Macconepeaadn?
4. Onpenenuts K03 (HUIMEHT Macconepeiadyd IpyU KUMICHHH BOJbI HAa OTKPBITOM BO3IyXE, €CIH
3a 1 ¢ ucnapsiercst 30 /™.

5. 'opsiumii pactBop B XosoauwibHuke oxnaxnaaercs oT 90 C no 50 C, oxnaxnaromas Boja
HarpeBaercs oT 5 C o 25 C. Kak cuinbHO pa3nnyaroTcs pacxo/ibl TETUIOHOCUTENICH?

Bapuanm 4

1. IIpn xakoif MaKCUMAaJbHON CKOPOCTH TEUYEHHUs TJIHMIIEPUHA B TPYOKe AMamMeTpoM 25 MM
COXpaHsieTcs JJaMUHApHBIN pexxum? Bs3kocTs riuuepuHa npusath pasHoi 0,8 Ilaxc; mioTHOCTH
— 1230 kr/v’.

2. Kpyrinyro TpyOy Ha HEKOTOPOM ydacTke 1ehOpMHPOBAIH B TpyOy C KBaJpaTHBIM CEYCHHUEM,
COXpaHUB TOJIIIMHY CTEHOK. Kak U3MEHHUTCS CKOPOCTh Ha 3TOM y4acTke?

3. Boga Harpesaercst B eruooomennnke ot 10° C 1o 50° C nmpu cpenmeii Temmeparype CTeHKH
80°C. Kaxkos KO3(QQHUIMEHT TeIUIO0TAAauu, €Cld MOBEPXHOCTh TeriooomMeHa 20 M, a pacxon
Boabl 10 a/c?

4. CkopocTh TEYEHHUS BOABI MpHU CyXeHHH TpyObl yBenmuwiach oT 0,2 mo 0,9 m/c. Kak
W3MEHUJIOCH TaBieHue?

5. Temmeparypa B opamxkepee +20 C, na ymune -20 C. Ilepeman Temmeparypsl B
CAaHTUMETPOBOM CTEKJIC 16°C. Kaxos kod(urment Termonepenayn? TemmonpoBOAHOCTH
ctexna 0,7 Br/(m rpan).

Kpumepuu ouyenku omeema cmyoenma npu b1noJiHeHUU KOHMPOIbHOI padombl

Onenka TpeOoBaHus K 3HAHUSIM

OTJINYHO MNPUBCACHBI TIIOJHBIC TPABUJIBHBIC PCUHICHUA, OTBCTBI TI'PaMOTHO
apryMEHTUPOBaHbI

XOpOIIIO JIOTIYILIEHbl HE3HAUYUTEJIbHBIC MOTPEIIHOCTH MPU OTBETaX Ha BOIPOCHI,
apryMeHTaIus ObuIa He TIOJTHOM




YIIOBIIETBOPUTEIBHO | B 0TBeTax Ha HEKOTOpBIE BOMPOCH! JOMYIIEHBI IPyObIe OIMIMOKH, YacTh
BBIBOJIOB HE ApI'yMEHTUPOBAaHA UIIM apTYMEHTUPOBAHA HEIIPABUIIBHO

HeynoBierBoputenbHo | OtBerhl Ha 50 wu Oonee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO
BBIBOJIOB HE apryMEHTHPOBAHBI WIIH apTYMEHTHUPOBAHbI HEMTPaBUILHO

Tunoewvie 60NPOCHL K KOJUIOKGUYMY RO meopemuueCKum
OCHOBAM XUMUYECKOU MEXHO102UU

1. OcHoBHBIE 337]a4M HAYKH O TIPOLIECCaX U amnmaparax.

2. Knaccuduxariysi OCHOBHBIX ITPOU3BOJICTBEHHBIX MPOIECCOB: MO COAECPKAHUIO, IO U3MEHEHHIO
MapaMeTpoB BO BPEMEHH, 110 OPTaHU3AIIHH.

3. 3aKOHBI COXPAaHEHHUS OCHOBHBIX CYOCTAHIIMHA B XMMHUYECKON TEXHOJIOTMU: MAacChl, YJHEPTHH,
HUMITyJIbCA.

4. 3akonbl paBHOBecus. OCHOBHBIE 3a/]auH, pelIaeMble IPHU MOMOIIM 3aKOHOB PaBHOBECHSI.

5. YcioBus TepMoarHaAMHUYECKOTO paBHOBecHs. [IpaBuio a3 ['ub0Oca.

6. Mexanuueckoe M TeIJIOBOE paBHOBecue. PaBHOBecMe B MacCOOOMEHHBIX MpoIEeccax,
XUMHYECKUN MOTECHIMAI.

7. BpIBOJI TEOpETHUECKUX JIMHUN paBHOBECHs Ha MpuMepe 3akoHoB ['eHpu u Paysms.

8. 3akonsl nepeHoca. [loreHuans! nepeHoca, rpaJueHThl MOTEHIIMAIOB epeHoca.

9. O6mwmit Bua ypaBHEHHH mepeHoca cyoctaHimuid. OOIHOCT, KOA(D(UIIMEHTOB B YPaBHEHHUSIX
IepeHoca.

10. 3akonsl ®uka, Pypre, HproTOHA (BI3KOTO TPEHUS).

11. Teopus mnonobus u MoxaenupoBaHue. CyIIHOCTP METOJOB  MaTEMaTHYECKOTrO
MOJIETTUPOBAHUSI.

12. MopenupoBaHne Ha KONHUSAX, MOJEISAX alapaToB M WX YacTed — (QU3NIECKOe
MOJIETUPOBAHUE.

13. CuMIuIeKChl, WHBapUAHTHI MOAOOUS. MoJenupoBaHHEe C HCIOJIB30BaHUEM OOOOIICHHBIX
KOOpJIUHAT, OCHOBHBIE KPUTEPHH MOM00MS B THAPOMEXaHUYECKHX Mpolieccax: PeliHonmbica,
®pyna, Ditnepa, roMoXpoHHOCTU. KpuTepuanbHble ypaBHEHHUS.

Kpumepuu oyeHueanusa omeemoes

KonnokBuym cumuTaercs CAaHHBIM, €CIM OTBEYAIOIIMN JaeT JIOCTATOYHO IOJIHBIM OTBET,
IIOHMMAET CBS3b MaTepUaa JaHHOTO paslena ¢ APYTMMH, B ClIydae 3aTpyJHEHUN OTKIMKAeTCs
Ha MOJCKAa3K! U HaBOJALIME BOIPOChl. KOIOKBUYM cuMTaeTCsl HECAaHHBIM, €CIIM OTBEUYAOLIUI
HE MOJKET J1aTh Pa3BEPHYTOI'0 OTBETA, EMY H HE ITOMOTalOT MOJCKA3KH ¥ HaBOASIINE BOIIPOCHI.

Tunogvle 6onpocwl K 3awume no 1a60pamopHvim padomam
1. DKBUBaNEHTHBIN JUAMETp CEUEHUs KaHaia, TpyOOIpOBOJA; SKBUBAJICHTHBIA TUAMETp Tela,
YaCTHLIBL.
2. OCHOBHOE ypaBHEHUE TMJIPOJMHAMHUKU: CHUCTEMA ypaBHEHUN Oiinepa, ypaBHeHus Hasbe-
Crokca.
3. OcHOBHOE ypaBHEHHUE T'UAPOCTATUKH (3aKoH [lackais) u ero npakTu4eckoe NpUMEHEHHE.
4. YpasaeHnue bepHyniau u ero npumeHenue. Mcredenne ®HUIKOCTH U3 OTBEPCTUH pPe3epBYapoB.
5. 'mnpaBnuueckre METObI U3MEPEHUS pacxoa )KUAKOCTEN U Ta30B.
6. 'mapaBnuyeckoe cCONpOTUBIEHUE TPYOOIIPOBOIOB U AlIapaToB.
7. YpaBuenue Ilyaseiins, ypaBHenue Jlapcu. [IpyHInns1 pacyeTa MOIIHOCTH HACOCOB.
8. 3amaua oO0TEeKaHMs *KHMJIKOCTBIO TBEPJBIX TEJ, OCHOBHBbIE KpUTepuu noaodus: PelinHombica,
Ditnepa, Apxumena, JIsimeHko.
9. OcHOBHbIE pEXUMBl 00TEKaHUs. 3aKOHBI TpeHHs M ocaxaeHus: Crokca. OCHOBHbBIC THUIIbI
OTCTOMHMKOB HEMIPEPHIBHOTO U NEPUOANYECKOIO JEHCTBHUSL.




10. Ilpumeps! pacuera orcToitHuKOB. LlenTpudyrupopanue. OCHOBHBIC IPUHIIUIIBI, HA3HAYCHUE.
11. IlenTpobexHoe yckopenue. DakTop pasnencHus.

12. OcobeHHocTH pacuera BpeMEHHU IMIPOLEcca, pacueT JIaBJIeHUsI Ha CTEHKHU LEHTPUDYTH.

13. OcHOBHBIC KOHCTPYKIIUHU IIEHTPUQYT, CENAPaTOPOB, IIMKIOHOB.

14. JIBmxeHue xKHUIKOCTEH U ra30B yepe3 MopucThie ciou. COnpoTUBIEHHE TOPUCTOTO CIIOS.

15 Koapdumment Ttperus. MoauduiupoBannblii  kputepuii  PeitHompaca.  Ilpomecc
(bunpTpOBaHUSL.

16. JBwxymme cwibl. ComnpoTuBieHue ocanka, (uiabTpa. YAenpHOE CONpPOTHBIICHUE.
OU3NYEeCKUIl CMBICI BETUYUH COMPOTUBIIEHUS (OcagKa U PUIbTPA).

17. OcnoBHOe ypaBHeHHE (GuiIbTpoBaHUs. (OCHOBHBIE CIIOCOOBI OMpPENCICHUS KOHCTAHT
¢unsTpoBanus. OCHOBHBIE CMOCOOBI Mepefaud TEIUIOTHI: TEIUIONPOBOJHOCTh, KOHBEKIIHS,
TEIJIOBOE U3JIYy4YEHHUE.

18.3akon Credana-bonsiimana. OcHoBHOe ypaBHeHue Temonepenaud. KoadduumeHnt
TeTuTonepeaun, PU3NIECKUi CMbICT KO HUIHEeHTA.

19. [IBmxy1ias cuiia, CpeAHH TeMIepaTypHblil Hamop. TemnonpoBoaHOCTh. 3akoH Dyphe.

20. Y nenbHas TEIIONPOBOAHOCTh, PU3NYCCKUI CMBICT KOA()(PHUIIMEHTa TETUTOTPOBOJHOCTH.

21. VYpaBHEHHE TEIUIONPOBOJHOCTU IUIOCKOH CTEHKH. TerionpoBOJAHOCTh MHOTOCIOMHOMN
CTCHKH. YpaBHEHHE TETIONPOBOTHOCTH IWIHHIPUIECKON CTEHKH.

22. YpaBHEHHUe TEIUIOOTAAauH, 3aKoH oxyaxaeHus Hetorona. Koaddunument temnooraauu, ero
¢usznueckuir cmbici. OCHOBHBIE KpUTEpHUM NOJ00MS TeIUIOBBIX mporeccoB: Hyccenbra,
I'pacroda, Ilexie. [Ipumepsl KpuTepHaIbHBIX YPaBHEHUH TEII00Tauu.

23.Terutoniepenada  TpU  TIOCTOSHHBIX ~ TEMIIEpaTypax  TEIUIOHOCHUTENEH.  YpaBHEHHE
aJTMTUBHOCTH TEPMHUYECKUX CONPOTUBICHUU. Teruonepenaya npu nepeMeHHbIX TEMIIEpaTypax
TerioHocutesneil. CpeaHsis IBUXKYILas CHila polecca, CpeIHUN TeMIepaTypHbIii Hanop.

24. Knaccudukanuss MaccooOMeHHBIX ImporeccoB. (OcoOEHHOCTH KOHIEHTPALMOHHOI'O
paBHOBECHSI B  MacCOOOMEHHBIX Ipoleccax, ONpEJeJIeHHe HalpaBIeHUs  Ipolecca
MaccomepeHoca.

25. OcHOBHBIE TpaBWa M 3aKOHBI Maccomnepenadyn. KoaduimeHTsl Maccorepenadn, ux
¢u3nyeckuii CMBICI, Pa3MEPHOCTh; JABIDKYLIME CHIBI Macconepenaun. Koadduiment
MacCOOT/AauH, ero (pu3uIecKuid CMBICH, pa3MepHOCTh. OCHOBHOM 3aKOH MacCOOT/IauH.

26. Macconepenaya u (a3oBble CONPOTUBJICHUS. YpaBHEHHE aJJUTUBHOCTH (Pa30BBIX
CONPOTHUBIICHHI.

27. Ileperonka >xuakocteil. CrenuanbHble BUIbBI MEPETOHKHU: BBIMApKa, MPOCTasl MEperoHka
(mBO¥HAs, TPOIHAS), IEPETOHKA C BOASHBIM ITapOM.

28.IloHATHE O TEOPETUUECKUX CTYIMEHIX pa3efeHus (TEOPETHUECKUX TapeaKax).

29. Pextudukanusa. KoncTpykumm pektudukannoHHbIX anmapatoB. OCHOBBI pacueTa
PEeKTH(PHUKAIIMOHHOM KOJIOHHBI. PeryiaupoBanue npouecca peKTHPHUKAIHH.

30. A6cop6musa. Koaddurnmentsr maccomepenaun mpu abcopOumu. YCTPOMCTBO M pacyeT
abcopOepoB.

Kpumepuu 3auqumot 1adopamopnvlx pavom

Pabota cunrtaercs 3anIUIIEHHON MIPH CIICIYIOIINX YCIOBHSIX:

- ydacTde B BBHINOJHEHUH pabOThI, - TMPENOCTaBICHHE OT4YeTa, O(OPMIECHHOTO B
COOTBETCTBUU C Y4EOHO-METOANIECKUMHU IMOCOOUSIMU K TaOOpAaTOPHBIM paboTaM;

- KpaTKue, HO JOCTAaTOYHO COJeprKaTelIbHble OTBEThl HAa 2—3 BOIpoca U3 MPHIAraeMoro
criicka. [Ipu HeBbIMOMHEHNH JT000T0 U3 TPEOOBAHMM, IEPEUNCIICHHBIX BBIIIE, OCTAILHBIE MOTYT
OBITH 3aYTEHBI, HO paboTa He OyJIeT CUMTATHCS 3AIIUIIEHHON, TOKa He OYAYT BBITIONHEHBI BCE
TpeOoBaHUSI.

[Tpu HanMUMK HE3aNUIIEHHBIX J1a00paTOPHBIX PabOT, YTO PABHOCUIIBLHO HE MPOXOKICHHUIO
MPaKTUKyMa, 00yJaIOIIHUACs HE TOMYyCKAETCs 10 K3aMeHa.
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Ilepeuens sonpocos K IK3ameny

Chlppe XMMHYECKOWH MPOMBINUIEHHOCTH. ChIpbe, MPOAYKThI, OCHOBHBIE MaTE€pHaibl, OTXOJBI.
KoMIuiekcHoe neIoib30BaHue ChIPbSI.

[Tpunune! oborameHus celpbsi. [ poxoTel. I'paBUTAlIMOHHOE pa3/ieNeHue - CyX0e U MOKpOE.
DJIEKTPOMAarHUTHBIC U 3JIEKTPOCTATHUECKIE METOBI 000TaIlEHHS ChIPhs. Jlpyrue crocoObl.
Bona B XuMuueckoil mpoMBIIIIICHHOCTH.

DHepreTuka XUMHYECKOW TNpOMBIIUICHHOCTH. Mcrounuku dHepruu. Kosddumment
HCIOJIb30BAHUS ChIPbS.

VYCTpolicTBO M Ha3HAYEHHUE PEKYIIEPATOPOB, PETEHEPATOPOB U KOTJIOB-YTUIN3AaTOPOB.

Cragun TexHosormdyeckoro nmponecca. OOnactu mnporekaHus ImpoueccoB. DakTopsl,
BJIMSIOLINE Ha CKOPOCTH MpoIiecca.

TexHonornueckuit pexum. IlapameTpbl TEXHOJIOrMYECKOro pexkuma. [‘OMOreHHele u
reTePOTreHHBIE MTPOLIECCHI.

[lepuonuueckue M HenmpepbiBHbIE Mpolecchl. [loHOe cMelleHne U HiealbHOE BBITECHEHHUE.
N3otepmuueckue, wu3o0apHble, H30XOpHBIE U aaMadaTHYECKHe NPOLECChl. JDHAO - U
9K30TEPMHUYECKHE MPOLIECCHI.

PaBHoBecue B TexHosmormueckux npoueccax. KoHcranta paBHOBecus. BwIxon mnpoaykra.
Crenens npeBpalieHus. PABHOBECHBIN U TEOPETUUECKUN BBIXOJ TPOLYKTA.

CKopocTh XMMHYECKHX IpoleccoB. J[Bkyiuas cuja mpouecca. BnusHue mapameTpoB Ha
CKOpPOCTh XUMHUUECKUX peakiuid. Kunetnueckue KpuBble 1751 pa3IMYHbIX THIIOB PEaKIUil.
[lepememmBanue TBepAbIX pearupyromux BemiecTB. CrocoObl yBETUYEHHS MOBEPXHOCTH
conpukocHoBeHus. [lpuHiun aeWcTBus OallHU ¢ pa3OpbI3THBAHUEM JKUAKOCTH, ammapara
06ap0OO0TaXHOTO THIIA, allllapaTa C IEHHBIM CJIOEM KHUIKOCTH.

[IpsiMmoTOUYHBIE, TPOTUBOTOUYHBIE U NIEPEKPECTHBIE MTPOLIECCHI.

[lepuoanueckue, HempephIBHBIE U CMELIaHHbBIE MPOIECChl. TeXHOIOTNYECKHE CXEMBI.
Karanutnueckue mpoueccsl.

[Ipumenenue, cBOMCTBA U CITOCOOBI TTOJIYICHUS CEPHOM KUCIIOTHI.

[TpousBoacTBo quokcuaa cepbl. O6xkur komuenana. Ouunctia SO;.

Hutposseiii croco® mpousBojcTBa cepHOM KuciaoThl. [IpenMyriecTBO M HEZOCTaTKH.
TexHonoruueckas cxema.

KoHTakTHBII c110C00 MPOU3BOICTBA CEPHOM KHUCIIOTHI.

Abcopbuus cepHoro anruapuaa. KoHeHTpupoBaHue CEpHOM KUCIOTHI.

CpoifcTBa aMMmmaka. XuMHYecKas M NPUHIMINAIBHAS CXEMbl IPOU3BOJCTBA aMMHAKa.
Kongepcust CH4 1 okucu yriepoaa.

OuncTka NpUPOIHOrO U KOHBEPTUPOBAHHOTO I'a30B.

Paznenenne KOKCOBOTO Ta3a METOAOM IITyOOKOTO OXJIaXKICHHUSI.

Teoperndeckne OCHOBBI CHHTE3a aMMHUAKa.

[IpoMmsblIIeHHBIE CITOCOOBI MOTYYSHHS aMMHUaKa.

IIponsBoacTBO a30THOM KUCHOTHL. KOHTakTHOE OKHCIeHHe aMmMuaka. OKHCIEHHE OKUCH a30Ta
710 TBYOKHCH a30Ta ¥ aOCOPOIIHsI TBYOKHCH a30Ta BOJIOMH.

[Ipon3BOACTBO KOHIIEHTPUPOBAHHOM M pa30aBIeHHON a30THON KUCIIOTHI.

Munepanbsubie ynoopenus. Knaccuduxanus. Pons ynoOpennii.

®docdopusie ynobpenus. [IpousBoactBo nmpoctoro cynepdocdara.

HernpepsiBHBIN crtoco0 npou3BocTBa cynepdocdara.

IIpousBoacTBo ochopHOil KUCIOTHI U 1BOIHOTO cynepdocdara

[Ipon3BOACTBO KOHLIEHTPUPOBAHHBIX (POCHOPHBIX ynoOpeHuit

Kanwuitaeie ynoOpenus

AzotHble ynoOpenus. [IpousBoacTBo aMmmuauHoi cenuTpbl. Cxema mporuecca

IIpousBoacTBO Kapbamuaa (MOUEBHHBI) U Cyb(paTa aMMOHUS.

Kanuiineie ynobpenus

Texnonorust cunukaroB. Ortpacny, mosiydaeMble NpPOAYKTHL.  ChIpb€  CHIIMKATHOMN
MPOMBIIIJIEHHOCTH.
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[Tpou3BoACTBO KEpAMUKH

Bsoxymne BemectBa. Tumbl. Bo3aymiHas u3BecTh, TMIICOBBIE M MarHe3ualbHbIE BSDKYILNE
BELIECCTBA.

I'mppaBinueckue BSXKyIUE BELIECTBA

KucnoroynopHsle BsSpKyIIME BEILECTBA.

Crexno. CocraB. CobIpbe AJ1 MPOU3BOJICTBA CTEKJIA.

TexHoNOrNMs NPOU3BOICTBA CTEKIIA.

Meroas! IPOU3BOACTBA CTEKOI

Ilonarue o meramuryprun. [lonstue o pynax. Metoas! BbLIEICHNS METAJIOB U3 PYA,.

TonnuBo 1 OrHEeyNopHbIE MaTepUaIIbI

OcCHOBHBIE CBOWCTBA METAJJIOB U CIIJIABOB

Meramnyprust amromunus. CoiictBa amoMmunusi. Ceipbe. HapoaHOX03giCTBEHHOE 3HAYCHUE
AJIFOMHUHMS U CILIaBOB.

[Ipon3BOACTBO AIFOMUHUS IEKTPOIN30M IIIMHO3EMA

Mertannyprus uyyryHa. Ceipbe. MeTaimunypruueckue nedu. Y CTpoicTBO JOMEHHOM IEYH.
BelnnaBka 4yryHa B JOMEHHOM II€YH.

TeopeTnueckne OCHOBBI JOMEHHOIO Ipolecca. XapakTEpUCTUKAa 4YyryHa M JOMEHHBIX
(dheppocmiiaBos.

Mertannyprus cranu. beccemepoBckuil mpouecc Mporu3BOACTBA CTAIH.

Mertannyprus crainu. ToMacoBCKHi cl1OCOO MPOU3BOICTBA CTANH.

MapreHoBckuii npouecc npousBoacTsa crainu. IIpeumymecrsa ero. IIpon3BoacTBo cranu B
3JIEKTpoIeYax

Kpatkas xapakrepuctuka craneil. Jlernpyromue aneMenTsl. [IpuMenenne cranu.

l'oproune BemiectBa. EcTecTBEHHOE M MCKYCCTBEHHOE TOIUIMBO. XapaKTEPUCTHKA TBEPAOIO
ToruBa. Pabodee TormBo. TemnoTBopHas ClioCOOHOCTh TOILIMBA.

PasButne Kokcoxnmuueckux nporeccoB. CoCcTaB U CBOMCTBA KOKca.

ChIpbe 111 KOKCOBaHUS.

[Iporecc kokcoBanust. XUMHU3M U (HU3UKO-XUMHYECKasl XapaKTEPUCTUKA MpoIiecca.
YcTpoiicTBO KOKCOBBIX OaTapeil. PaboTa KOkCOBBIX OaTapei.

3arpyska U BhITpYy3Ka KOKCa U3 KOKCOBBIX OaTape.

VYaBiauBaHuE JIETYYHUX MPOYKTOB KOKCOBAaHUS M MepepaboTka KAMEHHOYTOJIbHOM CMOJIBI.
[TonykokcoBanue yris. Haznauenune. OCHOBHBIE TEXHOJIOTHYECKUE PEIICHUS.

I"a3uduxanms TBEpAOro TOIIIMBA.

Hedrtp. OOmas xapakTepucTuka. YTIIeBOJOPOAHBIN U (DPAKIIMOHHBIN COCTaB HEPTH.

Metoabl nepepabotku HepTH U HepTenpoaykroB. Dusmyeckume meronsl. Cxema ABT
(aTMocdepHO-BaKyyMHOM TpYOUaTKH).

XuUMHUYECKHEe MeToAbl TmepepaboTku Hedtu. XuMusM mpouecca. BriusHHMe pa3InYHBIX
(hakTOpOB HA TIpoIIECC.

XapakTepHUCTUKAa OCHOBHBIX XMMHUYECKHX IIPOLIECCOB

Ilpumepwt 3x3amenayuonHbIX OUIEMOE
UHT'YHICKHUA TOCYJAPCTBEHHBIN YHUBEPCUTET

IK3aMeHALMOHHBIN Omiaer Ne 1

ITo Kkypcy «XuMHYECKAST TEXHOJOTHI)

IJIsl_CTYAEHTOB 3 Kypca CHeNHAJIbLHOCTH « XMMMSD)




Bonpocel. 1. Tlpuanuner oboramieHus cbipbsi. ['poxoTsl. ['paBuUTalinoHHOE pasiuesieHue -
CyX0€ U MOKpO€. DJIEKTPOMATHUTHBIE U DJIEKTPOCTATUYECKUE METOJbl OOOTAICHUS CHIPbS.
Hpyrue crocoOsbl.

2. CpoiictBa amMmuaka. XUMHUYECKas W NPUHIUNHAIBHAS CXEMbl IPOU3BOACTBA aMMHAKa.
Konsepcus CHy 1 okucu yriepoa.

3. VYiaBnuBaHUE JIETy4UX MPOTYKTOB KOKCOBAHMSI U MEPepad0TKa KAMECHHOYT'OJIbHOW CMOJTHI.

buiier paccMOTpeH M yTBEpP:KIECH HA 3acelaHUuH Kadeapsbl

3aB. xkadenpoii, mpodeccop

A.M.CanamoB

UHT'YIHICKHA TOCYJAPCTBEHHBIN YHUBEPCUTET

Bomnpocesl.

JK3aMeHALMOHHBIN Omier Ne 2

Ilo xypcy «XumMHuueckasi TEXHOJIOTH»

AJs1l CTYVJICHTOB 3 KypcCa CHCIHMAJTBHOCTH «»

1.Cragun TEXHOJIOTHYECKOTO TIpoliecca.
@®akTopbl, BAUSIOLIME HA CKOPOCTh MPOLECCa.

2. ®ochopubie ynoopenwus. [IponsBoacTBo nmpocroro cynepdocdara.

3. Fopfoqne BelllecTBa. EcTecTBeHHOE U HCKYCCTBCHHOC TOILIIMBO. XapaKTepI/ICTI/IKa TBECPAOTO

toruBa. Pabouee TornBo. TenaoTBopHast CioCOOHOCTh TOTLIIMBA.

buser paccMOTpeH M yTBepKAEH Ha 3aceJlaHUU Kadeapsl

3aB. kadeapoii, mpodeccop

A.M.Canamosn

Kpumepuu OUECHKU omeema Ha IK3ameHne

4-GannbHas IIKana Iokazarenu Kpurepun
(YpoBeHb
OCBOEHUS)
OTtinyHO 1. Ilonnota wu3noxenus | CTynieHTOM JaH HOJHBIA, B JIOTMYECKON
(TOBBIIIIEHHEII TEOPETUYECKOT O M0CJIEI0BAaTEIbHOCTH Pa3BEPHYTHIA OTBET
YpOBEHB) MaTepuana; Ha  IIOCTaBJEHHBIH BONPOC, TAE€ OH
. IlonnoTa U | IPOJIEMOHCTPUPOBAJ 3HAaHUS NpeAMeTa B
MIPaBUJIBHOCTb MOJTHOM o0beMe y4eOHOH mporpamMMel,
pereHus JOCTaTOYHO r1y00KO OCMBICITBAET
MIPAKTHYECKOIO JTUCLUIUINHY, CaMOCTOSITENBHO, u
3aJaHus; HCYEpIbIBAIOIIE OTBEYaeT Ha
. IlpaBUIBHOCTD W/WIM | JOTIOMTHUTEIBHBIE  BOMPOCHL,  MPHUBOIUT
apryMEHTUPOBAHHOCT | COOCTBEHHbIE NPUMEPHI MO MpobiieMaTuKe
b U3JI0KEHUS | TIOCTaBIEHHOIO BOIIpOCA, permI
(mocne0BaTeNIbHOCTD | MPEUIOKEHHBIE MpaKTUYECKUe 3afaHus 0e3
NEeNUCTBUI); OIIHOOK.

OO6siacTi MPOTEKaHMsI IPOLIECCOB.




Xopomo
(6a3oBbIit
YPOBEHB)

Y 10BIE€TBOPHUTEITH
HO
(moporoBbIit
YPOBEHD)

HeynosnerBopure
JTHHO
(YpoBeHb He
chopMHpOBaH)

4. CaMOCTOSATEIHLHOCTh
OTBETA;

5. Kynbrypa peuu;

6. uT.I.

CryaeHTOM JaH pa3BEpHYTHIM OTBET Ha
[IOCTABJIEHHBIA  BONPOC, TIAE€  CTYIEHT
JNEMOHCTPUPYET 3HAHUSI, MPUOOPETEHHbIE HA
JICKUMOHHBIX M CEMHHApCKUX 3aHATHSX, a
TaKKe MOJIYyYEHHBIE MOCPEICTBOM H3YUYECHHMS
00s13aTeNbHBIX Y4EOHBIX MaTEepPHAJIOB IO
KypCy, HAaeT apryMEHTHPOBAaHHBIE OTBETHI,
MIPUBOJUT IIPUMEPBL, B OTBETE IIPUCYTCTBYET
cBOOOJHOE  BJIAJEHHE MOHOJOTMYECKON
peYblo, JIOTUYHOCTb U IOCJIEN0BATEIBHOCTD
orBeTa. OTHAKO JTOIyCKAETCs HETOYHOCTh B
OTBETE. Pemnn MPEIJI0KEHHBIE
MpaKTUYECKHe 3a7aHus C HeOONbIIUMU
HETOYHOCTSIMH.

Crynentom nag OTBET,
CBHUJIETENBCTBYIOIIUI B OCHOBHOM O 3HAHUU
MPOLIECCOB HA3y4aemMoi JMCIATUINHBI,
OTIUYAIOIINNACS HEAOCTATOYHOW TITyOMHOMN
U TIOJHOTOW PpACKPBITHS TEMBI, 3HAHUEM
OCHOBHBIX  BOMPOCOB  Teopud, ciabo
c(OpMUPOBAHHBIMH  HAaBbIKAMHU  aHajM3a
SIBJIEHUM,  MPOLECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHPOBAHHBIE
OTBETHI u MPUBOIAUTH MPUMEPBHIL,
HEJO0CTaTOYHO  CBOOOJHBIM  BJaJICHUEM
MOHOJIOTUYECKOW PEYbI0, JIOTUYHOCTBIO H

MOCJIeI0BATEILHOCTHIO OTBETA.
JlomyckaeTcsi ~ HECKOJIBKO  OMMOOK B
COJICpKAHUU oTBeTa " peIIeHUH

IIPAKTHUYECKUX 3aJaHUM.

CtyaeHTOM JaH OTBET, KOTOPBIH COIEPIKHUT

pan CEpBbE3HBIX HETOYHOCTEH,
OoOHapyXHUBAIOIIMI HE3HAHUE IPOLIECCOB
n3y4aemMoit MpeAMETHOMN obnacrty,

OTJIMYAIOIIMICS HErIyOOKUM pacKpbITHEM
TEMbl, HE3HAaHUEM OCHOBHBIX BOIIPOCOB
TEOpUH, HeC(HOPMHUPOBAHHBIMU HABBIKAMHU
aHaJau3a SIBICHUH, IIPOLIECCOB, HEYMEHHEM
JaBaTb  apryMEHTHPOBAHHBIE  OTBETHI,
ciadbIM  BJIQJICHHEM  MOHOJIOTHUYECKOU
peublo,  OTCYTCTBHEM  JIOTHYHOCTH U
OCJIENOBATEIILHOCTH. BriBoanl
IIOBEPXHOCTHBI. PellleHre MpakTU4EeCKUX
3aJIaHUI HE BBINOJIHEHO. T.e CTyAaeHT He
croco0eH OTBETUTh HA BOMPOCH! Jlaxke IpU
JOTIOJIHUTENBHBIX ~ HABOISIIMX  BOIPOCAX
[IPENOAaBaTEs.




9. YYHEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCIHUIIVINHBI

9.1. YueOnas aureparypa

a) OCHOBHAs JMTepaTypa:

1. Kacatkun A.I'. OcHOBHBIE IIpoLieCcChl M anmapaTbl XUMUYECKOW TexHosoruu. M.: Xumus,
2004.

2. KyrenoB A.M., bonnapesa T.W., bepenrapren M.I'. O6mas xumuueckasi TexHosorus. M.:
UKII «Akagemkuuray, 2003.

3. MyxnenoB W.II., AepOyx A.f., Tymapkuna E.C., ®ypmep N.D. O6mas xumuueckas
TexHosorus /mox pegakuueit Myxnenosa W.I1./. M.: Beicias mkona, 1984.

4 Myxnenos WN.IL, AsepOyx A.f., Tymapkuna E.C., ®ypmep M.D. OOmas xumuueckas
TexHosorus /mox pegakuueit Myxnenosa W.I1./. M.: Beicias mikona, 1984.

5.MyxunenoB N.I1. u ap. «OcHOBBI XMMHUYECKON TeXHONOTMW». M.: Bpicul. mik., 1975

6. MyxnenoB W.I1., Tam6osresa B.[l. «OcHOBBI XUMUYECKON TeXHOTOTUM». M.: 1968

5. Cokounos P.C. «Xumnueckas texsonorusi». M.: 2000

0) 10MOJIHUTEILHAS JIUTEpaTypa

1. T'enpnepun H.W. OcHOBHBIE Tpolecchl M anmapaTbl XUMHYECKONH TexHosoruu. M.:Xumus,
1982.

2. JleGenes ILI'. Xumusi U TEXHOJIOTHSI OCHOBHOTO OpraHndeckoro cunresa. M.:Xumus, 1981.

3. AsepOoyx A, Tymapkuna E.C. MyxnenoB W.II. Ilpaktukym 1o oOmeld XUMHUYECKOU
TexHoJjiornu. M.: Briciast mxkoJa,1979.

4. Jlunuesckuii b.B. Metamnyprus yepasix meramioB.M.,1980.

Hukonae A.®. CuHTeTUYECKHE TIOJMMEPHI U MJIACTMACCHI HA UX OCHOBE.

M. : Xumus, 1977.

o

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/html
ChemSoft 2004

NogakownE

9.3. IIporpammHoe odecnevyenue

YHuBepcutrer oOecredyeH HeOOXOAUMBIM KOMIUJIEKTOM JIMIIEH3UOHHOTO U CBOOOJHO
pacIpoCcTpaHIeMOro MporpaMMHOro 00eCIieYeH sl, B TOM YUCJIE OTE€UECTBEHHOTO MPOU3BO/ICTBA.

Kaxxnpiii oOyyaromiuiicst B TeUeHHUE BCEro meproja oO0yueHus: o0ecredeH MHIUBUYaTbHbIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K DJJEKTPOHHOW WHGOPMAIMOHHO-00pa30BaTEIbHON  cpefe
YHUBEpCUTETa U3 JIO00H TOYKHM, B KOTOPOH UMeEEeTCs JAOCTYn K HWH(GOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTH «VIHTepHeT» Kak Ha TepPUTOPHUN YHUBEPCUTETA, TAK U BHE €€.

YHuBepcUTeT OOECIEUEH CICAYIONUM KOMILIEKTOM JIMIIEH3HOHHOTO IMPOrPaMMHOIO
oOecnieueHus.


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

1. Jluuen3mnoHHOE MporpaMMHOE obecrieueHre, ucnonp3dyemoe B Marl'y

1.1.Microsoft Windows 7
1.2.Microsoft Office 2007

1.3.Ilporpammusiii kommiekc MMUC “Busyansnast Ctynus TectupoBanus’

1.4. AutuBupycnoe 110 Eset Nod32
1.5.CnpaBouno-nipaBoBasi cuctema “KoncynbTant”
1.6.CnpaBouno-nipaBoBasi cuctema “I"apant”

Hap;my C TpaAULIMOHHBIMHU HU3NAHUAMU CTYACHTBI U COTPYAHHUKU HUMCHOT BO3MOKHOCTH
ITOJIB30BATHCS BJICKTPOHHBIMHU IMOJTHOTECKCTOBBIMHA O6azamu JaHHBIX:

Tabauua 9.1.

Ha3BaHnue pecypca

CcebLika/moctyn

OneKkTpoHHass OubOimoreka oHmaiH «EguHOE OKHO K

00pa30BaTEIILHBIM PECYpPCaAM»

http://window.edu.ru

«O6pa3zoBatenbHbIi pecypc Poccumn»

http://school-collection.edu.ru

®denepanbHbii  00pa30BaTENbHBIN  TOPTA:  YUPEIKICHHUS,
nporpammsl, cranaaptel, BY3b1, rectol EID, THA

http://www.edu.ru —

denepanabHbIl EHTP HH(YOPMAITMOHHO-00Pa30BaTEIbHBIX
pecypcoB (DPILINOP)

http://fcior.edu.ru -

3bC "KOHCVJIbTAHT CTYIAEHTA".
O6u0JIMOTEKAa TEXHUYECKOTO By3a

DJIEKTpOHHAS

http://polpred.com/news

W3narenscTBO «JlaHby. DnexkTpoHHO-OMOIMoTeuHas | http://www.studentlibrary.ru -
cucTeMa

Pycckas BupTyanpHast OubIMOTEKA http://rvb.ru —

W3narenscTBO «JIaHby. OnexkrpoHHO-OnbIMoTewHas | http://e.lanbook.com -
cucTeMa

ExenenenpbHuKk Hayku u oOpaszoBanms HOra Poccum
«AxameMus»

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

Hayunas anekrponnas 6ubimoreka «e-Libraryy

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

DnekTpoHHO0-0nbmoreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAsl CHUCTEMA JOKYMEHTOB B cdepe
obpazoBanus «MHpopmMuo»

http://www.informio.ru

HNudopmannonno-mnpaBosas cucreMa «KOHCYIbTaHT-TUTIOC)

CereBast Bepcusi, IOCTYIIHa CO BCEX
KOMIIBIOTEPOB B KOPIOPATUBHOM
cetu Uarl'y

HNudopmannonHo-mpaBoBas cucreMa «l apant»

CereBast Bepcusi, IOCTYIIHA CO BCEX
KOMIIBIOTEPOB B KOPIOPATUBHOM
cetu Uarl'y

OneKkTpoHHO-0MbanoTeyHas cucrema «tOpaiit»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

TpeOoBaHUS K ayAUTOpUU [UISl JICKIIMOHHBIX M TIPAKTUYSCKUX 3aHATUH: OecIrymHast

CBCTJIAA ayJUTOPUA HA 25 MOCAJOYHBIX MECT C JOCKOM.

2

TpeboBanust k ayauTopuu sl JabOpaTOpHBIX 3aHATUN: Jabdoparopus 60-70 mM° ¢
BBITSKKOW, OOLIMM ¥ MECTHBIM (HaJ IIECThI0 paOOYMMHU CTOJIAMH) OCBEIIICHUEM, KaHaIH3aluen

(xomomHas v ropsiuas Bojaa).



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/
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/

TpeboBaHus K CHEIUATU3UPOBAHHOMY OOOPYIOBAaHUIO: BBITSDKHOW IMKa(d, XUMUYECKH
CTOMKasi paKoBWHA, IIECTh JAOOPATOPHBIX CTOJIOB CO CTOWKMM TMOKPBITUEM, OIHMH CTOJ
nperoiaBaTelis, ABCHAIIATh JTa0OPaTOPHBIX CTYJBEB, JOCKA, TEXHUYECKUE W aHAIUTHYCCKUE
BECHI.

Teopernyeckuii Kypc:

Jlexuyu, npeseHTanuu

KoHTposnbHbIe TeCThl — TUCKHU U OyMaXKHBI BapHaHT.

Crnucku BOIIPOCOB J1J1sl IPOBEAEHUS KOJIJIOKBUYMOB.

BapuanTsl 3aganuii 1715 KOHTPOJIBHBIX padoT.

BapuanTel 3amaHuii OIS CaMOCTOSITENILHOW — pacdeTHOW paboThl  (CHEIHAIBLHO
pa3paboTaHHbBIN U U3aHHBIN PAKTUKYM JAJISl CTYACHTOB).

HaGop peakTuBoB 1 000pyI0BaHUS /IS JICKIIUOHHBIX OITBITOB.

ko

o

JlabopaTopHbIii IPAKTHKYM:

1. Temartuka u onucaHue J1abOpaTOPHBIX PadOT (CrenuanbHO pa3pabOTaHHBIA U U3TaHHBIN
71a00paTOPHBIM MPAKTUKYM JUISI CTYJJ€HTOB XUMHUECKOT0 HAIIPABJICHHUS).

Habop xumMudeckux peakTHBOB K Kax 01 JJabopaTopHOii padboTe.

3. JlabopaTopHble yCcTaHOBKH, 000pYyJOBaHUE.

no

11. METOANYECKHE YKA3AHMUSA JJIA OBYYAIOIIIUXCSA
IO OCBOEHMIO JNCHUIIJIMHBI

JlJis ycenmrHoro OCBOCHHsI JIEKIIMOHHOTO MaTepuana oOydJarommecs TOJKHBI MOCeHaTh
JEeKIUM W KOHCHEKTHUPOBaTh MX B CHENUAIbHYIO TeTpaab. OuUeHb MOJE3HO Nepes TeKyleu
JeKIMeN MPOCMOTPETh MaTepual Mmpeapiayiiei. [Ipu KOHCIeKTUPOBaHUM CIIeyeT 3almiChIBATh
JJMIIb OCHOBHBIC IIOJIOKCHUS, IIOCJICAOBATCIBHOCTh BBIBOJOB 3aKOHOB U ypaBHeHI/II\/II,
BOCIIPOU3BOJUTh HEOOXOAMMBIE CXEMbl M PUCYHKH. ECIHM BO3HUKAIOT BOMPOCHI MO YACTH
MaTr€épuajla W HET BO3MOXHOCTU BBIICHHTHL HX Cpa3zy, CICAYET OTMCTUTHL OCTaBIICCCA
HETMOHSTHBIM U TIOCTE JIEKIUU (B CBOOOJHOE BpeMs) HAWTH COOTBETCTBYIOIIMN MaTepuan B
autepatype, IHTepHeTe WK BRISICHUTD Y NMPENoaBaTeisi BO BpeMs MPaKTHUECKUX 3aHITHH WU
Ha KOHCYJIbTallUAX.

[Ipy mOAroTOBKE K MPAKTUYECKUM U JIa0OpaTOPHBIM 3aHATHUSAM HEOOXOIMMO MOBTOPUTH
TEOPETUYECKYIO YaCTh KaK 10 KOHCIIEKTaM JICKIH ¥ y9eOHUKaM, TaK U MO0 COOTBETCTBYIOIIEMY
y4e0HO-METOIMYECKOMY TTOCOOHUIO.

JlaGopaTopHasi paboTa Mo TEIUIOBBIM MpolleccaM MMEET IeNbI0 3HAKOMCTBO C MPOLECCAMU
TEIJI000MEHa, pacyeT MPAKTHUYECKOTO U TeopeTudecKoro koddduiuenToB Termionepenayn. OHa
BKJIFOYA€T B C€65I OTHOCHUTCIIbHO MPOCTLIC PACYCTHBIC CTAAUN TCIUIOBBIX pAaCUCTOB, OTPAKCHHBIC
B MPAKTUYECKOM YaCTU STOro paszjenia AUCIHMILIUHBI, a Takke Ooyiee CII0KHbBIE MPUHIUIIBI
pacueTa, OCHOBAaHHBIE Ha KpPUTCPUAIBHBIX ypPaBHEHHSAX, SBISSICh, TaKUM 00pa3zom,
MEpOIPUATHEM 1O KOMIUIEKCHOMY pAacCMOTPEHHUIO BCEM TEIUIOBOM TEOpHH B paMKax
XUMUYeCcKor TexHosoruu. JlaboparopHas paboTa Mo MaccooOMEHy — 9TO, XOTSI U YaCTHBIN, HO
OUYeHb BAXKHBIM U BEeCbMa PACIpPOCTPAHEHHBIM MpHUMEpP — 3HAKOMCTBO C PEKTH(PUKALNOHHBIM
nporieccoM. OCHOBHOE B paboTe — HAOJIONCHHS W U3MEPEHHUs, pacyeTHas 4acTh JOCTATOYHO
MPOCTa ¥ HEBEIIUKA M0 00bEMY.

OcHoBHble TpeOoBaHUS K 0QOPMIIEHHIO OTUETOB IO JIaOOPAaTOPHBIM paboTam cojepkarcs B
COOTBETCTBYIOIIEM ITOCOOHH.

DK3aMeH — JTO 3aBepIIaroliee OICHOYHOE CPEICTBO MO UCIHILIMHE, MO3BOJISIONICEe
YTOYHHUTH YPOBEHb YCBOGHHS MaTepuana oOydarommmucs. [Ipu MOArOoTOBKE K IK3aMEHy, B
o0miemM, peKOMEHIYIOTCS Te e ACHCTBHSI, YTO U B CIy4yae APYTUX KOHTPOJIbHBIX MEPONPUSATHI:



THIATEJIbHAS TpOpabOTKa Marepuajga 10 KOHCIEKTaM JICKIIWH, YYeOHBIM H  y4eOHO-
METOIMYECKUM MOCOOUSIM, APYTUM UCTOUYHUKH. Kpome 3Toro, He0OX0IMMO BEIIETUTH Hanboliee
TPYIHBIC pa3felibl ¥ CHOPMYIUPOBATH BOMPOCHI NPENOJABATEN0 K KOHCYJIbTAIMU TEpe.l
9K3aMEHOM.



Pabouas mporpaMma JTUCHUIUIMHBI «XUMHUYECKas TEXHOJOTHUS» COCTABIIEHa B COOTBETCTBUU
¢ tpeboBarussmMu ®I'OC BO no cneunansaoctn 04.03.01. «Xumus (ypoBeHb OakanaBpHuara)y,
YTBEP)KJICHHOT'O MPUKa30oM MHHHCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickorr deaepanuu OT
17 wurona 2017 r. Ne 671

[IporpamMmy cocraBuia:

npodeccop kapeapbl XUMHA Apuakosa P.JI.



Pabouas mporpamma ogo0peHa Ha 3acenanuu Kadeapsl XUMUU

ITporoxon 3acemanust Ne 8 oT « 22 » ampens 2026 T.

PabGouas nporpamma 0ﬂ06peHa y‘{e6HO'MeTO,HI/I‘leCKI/IM COBETOM XHMHKO-OHOJIOTHYECKOTO

ghaK YJIABTCTA

ITporokon 3acemanust Ne 6 oT « 28 » ampens 2026 T.




CBejieHus 0 epeyTBEPKIEHUU MPOrPaMMbl HA OYepPeTHON Y4eOHbIii rol U perucTpaunu
M3MEeHEeHHH

VYueOnnIii Pemenne BHecenHble M3MEHEHUS Iloammce 3asB.
roJ Kadenpsl kadenpoii
(Ne mpoTtokorna,
JlaTa)




