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1. EJIX OCBOEHUA JUCHHUITTINHBI

HeJIHMI/I H3YyYCHUA TUCHUIIJIHHBI «XuMH4YeCcKas TEXHOJOTUs» SABJISAIOTCA:

- U3YYCHHEC TCOPCTUIYCCKUX SaKOHOMepHOCTefI OCHOBHBIX ITPOLICCCOB XHUMHYISCKOM TCXHOJIOTHH,

- 3HAaKOMCTBO C TEOpUEH XUMHUECKUX PEaKTOPOB M OOLIMMH MPUHIUIIAMU Pa3pabOTKU XUMHUKO-

TEXHOJIOTHYCCKHUX IMPOLCCCOB HA OCHOBE CUCTECMHOI'O ITOAX0Aa

JucuunnmHa cnocoOCTBYET Pa3BUTHIO y CTYJAEHTOB 3HAaHUM M YMEHUH B PELICHUH MPAKTHUECKUX

BOIIPOCOB B 00JaCTH XUMHUYECKOM TEXHOJIOT U1, YMCHHC HUCIIOJIb30BATh TCOPCTHUYCCKHUC IMOAXOAbI IIPU

pa3pa60TKe HOBBIX TEXHOJIOTUM M IPpOBOJUTL YHCJIICHHBIC PACYCTHI. Kpr JIOJDKEH COJICMCTBOBATh

Pa3BUTUIO HAYYHOT'O MUPOBO33PEHHUS CTY/ICHTOB.

dopmupyemble AUCUUITIMHON 3HAHUS U YMEHMS TOTOBSIT BBITYCKHUKA JIaHHOM 00pa3oBaTeabHON

MIPOTrPaMMBbI K BBITIOJTHEHHUIO CIEAYIOMINUX 0000IEHHBIX TPYIOBBIX (DYHKIMH (TPYAOBBIX (YHKIHN):

Tabauya 1.1.

Kon n
HAMMEHOBaH
ue
npogeccuon
AJILHOI0
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1107071
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01.001 Ilena-
ror (megaro-
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HAYAJIb-
HOM 00111eM,
OCHOBHOM
o01meM,
cpeaHeM 00-
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BaHuM) (BoC-
NUTATEIb,
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HOCTB 110
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0011e00pa3oBaTeILHBIX
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[lemarornueckas
JEeSATETBHOCTH 110
peanu3aiy nporpaMm
OCHOBHOTO M CPEIHETO
0011ero oopa3zoBaHus

B/03.6
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26.003 VYnpapnenue craausiMu IIpoexTrupoBanue 0co60
«Cnennamucr paboT mo CIIOYKHBIX U3JICIHIA 13
10 MPOCKTH- MPOEKTUPOBAHUIO HaHOCTPYKTYPUPOBAaHHBIX
pOBaHEHO W3/1EIIUN U3 KOMITIO3HIIMOHHBIX
HIRECTHH 13 HaHOCTPYKTYPUPOBAaHHBIX MaTEDHAIOR /037
HAHOCTPYKTY p
KOMITO3ULIMOHHBIX
PHMPOBAHHBIX
KOMMO3UIHOH MaTepHraJios
HBIX MaTepH-
aJI0B»
40.011 [IpoBenenune HayuHo- [IpoBeaeHme MaTEHTHBIX B/01.6
HCCIIEAOBATEIILCKUX U HCCIEIOBAaHUN U
«Criennad
OTIBITHO- omnpeesicHue
HCT 110 KOHCTPYKTOPCKHUX XapaKTEPUCTHK
Hay4yHO- pa3paboToK Hpu HPOIyKIMH (YCITyT)
I’ICCHGI[OB HCCIIENOBaHNNT HpOBeILeHI/Ie pa60T 110 B/026
CaMOCTOSATENBHBIX TEM 06paGOTKe U AHATH3Y
aTCJIbCKU g
HaY4YHO-TEXHUUYECKON
M H uHpOpMAIH U
OIIBITHO- pe3yIbTaToB
KOHCTPYK HCCIIeIOBAHUM
PykoBojcTBO TpynIoit B/06.6
TOPCKHUM
pabOTHUKOB MpH
pa3paboTk HeenesoBanH
amM» CaMOCTOSITEIbHBIX TEM
26.013 Kontpoins kauectBa ceipbst| A/01.6
«Cnenuanucr KoHTposab kauecTBa XUMH- W MaTepualioB B OpTaHU-

M0 KOHTPOJIIO
KadecTBa OHO-
TEeXHOJIOrn4ec
KOro
Mpou3Boa-
cTBa
npenapa-ToB
17151 pacTe-

HUBCOACTBA

YeCcKOi 1 OMOTEXHOJIOTH-
YECKOW NPOIYKIMHU Ha
BCEX JTaIax
ITPOU3BOJCTBEHHOTO
rpouecca

3aIMH 10 TIPOU3BOCTBY
OuonpenapaToB I pac-
TEHHEBOJICTBA




2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

XUMH4YECKast TEXHOJIOTHS - OJHa u3 q)YHﬂaMeHTaHLHI)IX JUCHUIIINH, OTHOCAIIUXCA K
oOs3arenpHOM dacTh aucnuiuivH broka 1; m3ydaercs B 8 cemectpe.

[Mpeanaraemsplii Uisi W3y4eHUsT KypC MOMOXET CTYJICHTaM MPUOOPECTH 3HAHUS MO OCHOBHBIM
nporeccaM XMMHYECKON TEXHOJIOTHH, MOHATh CYITHOCTh X MPOTEKAHUS HA OCHOBE TEPMOJUHAMUKH,
TEOpUU pacTBOPOB U (PA30BBIX pPABHOBECUHM, XMUMHUYECKONW KHHETHKM M KaTaju3a, MeXaHH3Ma

XHUMHUYCCKUX peaKuHﬁ, QJICKTPOXUMHUYCCKUX IMPOUCCCOB, KOPPO3UN U METOJ0B 3allIUTEI OT HEC.

Taoauna 2.1.

CBs3b TMCHHUILINHBI «XUMHYECKAsl TEXHOJIOTHSD € NPeAlIecTBYOIUMHU TUCHUILIHHAMY U
CPOKM UX U3yYeHHs

Kon JMCUMIUIMHBIL, PEIIIECTBYIOIINE TUCIUIIIINHE Cemectp
JTVCLIUTLTAHBI «XUMHYECKas TEXHOIOT U
b1.0.10 MareMaTuka 1,2
b1.0.11 dusuka 1,2
b1.B.17 Nudopmartuka 1,2
b1.0.06 Heopranuueckas xumus 1,2
b1.0.15 AnHanmuTndeckass XUMMS 3,4
Taomauma 2.2.

Css3p JUCHHUILIHHBI « XHUMH4YeCKAs TEXHOJOTH» C nmocCJaeAy OmMMH JTUCHUIVINHAMHA |
CPOKH UX HU3YYCHHUSA

Kon JMCUMIUINHBL, CIEAYIOIME 3a AUCHHUIUIMHON Cemectp
JVCLIUTLTAHBI «XUMHYECKasT TEXHOJIOT U
b.1.B.04 Hcropust u MeTog0a0rusi XuMuu 9
b.1.B./IB.02.01 |TeopeTnueckue OCHOBbI OPraHUYECKON XUMHUH 9
b.1.B.05 TeopeTrueckre OCHOBBI HEOPraHUIECKOU XUMHUH 9,10




B pe3yabTare 0CBOCHUSI JUCHHMILVIMHBI 00Y4aIOIIMIACH JOJIAKEH:

3HATDL:

- 0a30ByI0 TEpPMHUHOJOIMIO, OTHOCSAULIYIOCS K OCHOBHBIM IIpOlleccaM M ammnapaTaM XHMHYECKOH
TEXHOJIOTUH;

- OCHOBHBIE MOHSTHS U 3aKOHBI THIPOAMHAMUKH, IIPOLIECCOB TEIIO- © MacCOOOMEHa;

- OCHOBHBIE TEXHOJIOTHYECKUE KpUTEpUH 3P(PEKTUBHOCTH XUMHUKO-TEXHOJIOTHYECKOTO MpoLecca U UxX
MaTeMaTUYECKOE BBIPAKCHUE;

- CTPYKTYpy MaTe€MaTUYECKONW MOJAEIM XUMUYECKOI0 PEAKTOPa U MPHUEMBI €€ YITPOILECHHUS;

- OCHOBHBIC IIOJIOKCHHUS MaTEMaTHICCKOM TCOPHU SKCIICPUMCHTA.

YMeTh:

- paboTaTh €O CHOpPaBOYHON JuUTEpaTypoil (Tabmuiamu, pacyeTHBIMH JuUarpaMMaMu H
HOMOTpPaMMaMH ), IPETHA3HAYCHHOW JIJIsl PEIICHHs] HH)KCHEPHBIX 33714,

- MPOU3BOJIUTH PACUYET TEPMOJUHAMHUYECKUX M KUHETUYECKHX XapaKTEPUCTUK THUIIOBBIX MPOIECCOB
XUMUYECKON TEXHOJIOTHH;

- pewmwaTe 3aJadyd [0 pacyeTy MapaMeTPOB TEXHOJOTUYECKOrO0 peXUMa U  ONpPEAeISIoNINX
pa3MepoB OCHOBHBIX allapaTOB XUMHUECKOU TEXHOJIOTHH,

- MOACIIMPOBATE XUMHUKO-TCXHOJOTMYCCKHUEC NPOUECCCHI C TEJIbIO UX pacucTa U OIITUMU3AlIHH.

e Biaanern:

- IPOCTPAHCTBEHHBIM MBIIIJICHUEM;

- OCHOBHBIMH MOHATUAMU XUMUH;

- HaBbIKaMU IoMcKa 1 00paboTKU HH(pOpMaLIUK;

- OCHOBaMH TCXHOJIOTHUU MOJIYUCHHU BCUICCTB.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA IMCIIUITJIMHBI

[Ipouecc wu3ydeHus JUCUUIUIMHBI HampaBieH Ha (OPMUPOBAHHE DSJIEMEHTOB CIEAYIOIINX
kommneteHiuil B coorBerctBrr ¢ ®I'OC BO no 1anHHOMY HanpaBJICHUIO:

Tabauya 3.1.
Kona HaumeHnoBanue Nuaukartop B pe3yabTate ocBoeHMs
KOMIIeTEeHII KOMIIeTEeH U JOCTHKEHU S AUCHUILIMHBI 00y4alouuiics

HU KOMIIETeH MU JOJIJKeH

YHlleepCllJleble Komnemenuyuu u um)ukamopbt UX 00CMUICeHUA




YK-3 Cnoco0eH opranuso- YK-3.1. [loanmaer | 3HaTh — MeTonuku (GOPMHUPOBA-
BBIBATh H PYKOBOAUTH | 3PPEKTUBHOCT,  MC- | HUA KOMaHI; METOJbI Pa3paboTKH
padoToii KOMaHAbL, BbI- | TIONB30BAHMSL CTpaTre- | KOMaHAHOW cTpareruu u 3(dex-
paGaTbiBasi KOMaH/I- TUH  COTPYAHWYECTBA | THBHOTO pPYKOBOJCTBA KOJUIEK-
HYI0 CTPATEruIo JJisi IS JIOCTH)KCHUSL | TUBaMHU; OCHOBHBIC TCOPHH JIH-
JOCTHKEHUS MOCTAB- MOCTAaBJICHHON IENH, | JIepCTBa M CTHJIM PYKOBOJCTBA.
JICHHOH 1 eJIn onpeenser CBOI0O | YMeThb — pa3pabaThiBaTh KOMaH]I-

pOJIb B KOMaH/Ie HYI0 CTpaTeruto; GpopMyIHupOBaTh
YK-3.2. ITonnmaet 3aJa4d  WwieHaM KOMaHIbl IS
OCOOCHHOCTH TIOBEe- | IOCTHKEHHS IOCTABJICHHOW IIEIH;
HUS BBIICJICHHBIX | MPUMEHATh 3()(PEKTHBHBIC CTHIU
rpynn  JIoJeH, C | PYKOBOJICTBa KOMaH/0M.
KOTOphIMU  paboraer | Biamers: — yMeHueMm aHaiIm3u-
/B3aMIMOJICHCTBYET, poBaTh, MPOEKTHPOBATh M Opra-
YUUTBHIBACT MX B CBOCH | HM30BBIBAaTh KOMMYHHKAIIMM B
JESITeILHOCTH (BBIOOP | KOMaHAEe ISl JOCTHXKCHHS I0C-
KaTeropuii TPpyNI | TaBICHHOW  [EIH;  METOJIaMu
JOZIeH OCYIIECTBIISIET- | OPTaHM3ALUN U YIIPABJICHUS KOJ-
csi  00pa3oBaTeNbHOW | JICKTHBOM.
OpraHusanuei B 3aBH-
CUMOCTH OT Lenel
MOATOTOBKK  —  TIO
BO3PACTHEIM  0COOEH-
HOCTSIM, IO 3THHUYEC-
KOMY WU PEIUruo3-
HOMY TPHU3HAKY, COIH-
ATFHO HE3aIUIICHHBIC
CIIOM  HACClIeHUS U
T.I1.)
YK-3.3.  Ilpornosu-
pyer pe3ynbTaThl (Tioc-
JICNICTBU) JTUYHBIX
NEUCTBUM MW IUIAHU-
pyeT IMoclenoBaTelb-
HOCTh  IIarOB  JIA
JOCTHKEHUS
3aJJaHHOTO pe3yJbTara
YK-3.4. DddextuBHO
B3aUMO/ICUCTBYET c
OPYTHMH YIIeHAMH KO-
MaHJIbl, B T.4. y4aCTBYET
B obOmeHe wH(pOpMA-
e, 3HaHUI-MH U
OTIBITOM, W TIPE3CHTAIIH
pe3yJIbTaToB paboThI
KOMaH/IbI
Ilpogpeccuonanvnvle Komnemenyuu U UHOUKAMOPHL UX 00CHIUINCEHUS

IIK-2 Cnocodoen oxaseiBath | IIK-2.1. [IpoBoaut | 3HAThL: OCHOBHEIE 0a3bl JTaHHBIX
HH()POPMATTMOHHYIO JIUTEPATYPHBI  MOUCK | XMMUYECKOro mpoduis, MnepeueHb
NMOJIEPKKY 0 TeMe, 3aJaHHOH | HICTOYHUKOB HAayYHO-TEXHUYECKOU
CHEeNNAINCTAM, CHCIMATIMCTOM  OoJiee | IUTEpaTypbl,  HOPMATUBHBIX U
OCYLIECTBJISIIOLIUM BBICOKOU METOJIUYECKAX MAaTEPHAaJIOB
HAYYHO- KBaJIU(UKALIIH, c | YMerh: noIonpaTh HAy4YHO-
HccIe10BaTeIbCKUe WCTIOJIb30BaHUEM TEXHUYECKYIO JTUTEpaTypy,
padoTsI OTKPBITBIX HCTOYHHKOB | HODMAaTUBHBIE W  METOJUYCCKUC

nH)OpMAaITIH Marepuaibl 10 HHPOPMAIUOHHOU

XUMHUYECKOTO MPOQHIIS

0€30MacHOCTH, pa3pabaThIBaTh




MK-2.2. CocTaBnsieT | mIaHBl M OPOTPaAMMBI TIPOBEIECHHUS

KpaTkue 0030pbl 10 | HAYYHBIX WCCIIeIOBaHUN u

TeMe HAY4YHO- | TEXHHUYECKUX  pa3pabOTOK s

HCCIIETOBATEIILCKON peleHUs Pa3IMYHbIX 33139

paboThl Baaners: HaBBIKAMH
9KCIEPUMEHTATBHOM OLICHKHU
3alIUIIEHHOCTH 00BEKTOB

uHGOpMAaTH3AIMK, 110 3aJaHHBIM
METOJIUKaM TEXHOJIOTMH 00paboTKU
pe3yIbTaTOB, OLEHKH MOTPEITHOCTH
U JIOCTOBEPHOCTH  pe3yJIbTaTOB
U3MEpPEHU

4. OB bEM JJUCLUIIMHBI U BUJbI YYEBHOU PABOTHI

Taoauna 4.1.
O0beM IMCHMIJIMHBI M BBl y4eOHOMH padoThl
Bua yuyeOHoii padoThI Bcero yacos 8
cemecTp
OO01mast TpyI0eMKOCTh TUCIUTUTHHBI 144 144
AyIUTOpHBIC 3aHATHS 100 100
Jlexun 50 50
JlabopaTopHbIC 3aHATHS 50 50
CamocrositensHas padota ctyaentoB (CPC) 17 17
KonTpons 27 27

5. COIEP)KAHME JUCLUILJIUHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JEJIAM) C YKA3BAHUEM OTBEJEHHOT O HA HUX KOJIMYECTBA
AKAJJEMUYECKHUX WU ACTPOHOMUYECKUX YACOB 1 BUJIOB YYEBHBIX
3AHATUI

5.1. CTpykTypa IMCHUNIHHBI

OO01mmas Tpy10eMKOCTh AUCHIUIUIMHBI COCTaBIsIeT 4 3aueTHble enuHuIlbl, 144 dgaca.

Tabauna 5.1.
n/n | Paznen qucuumuivHel Bunel yueGHoit paboTsl (dac) Dopmsbl
KOHTPOJIA
Jlex- | JIaGo- | Camoc-
MU | paTop- | TOsITE-
HbIe JbHBIE

Cemectp
cemecTpa

Henensa

paboThl | paboTHI




[Tpenmet u 3agauu | 8 1-3 2 4 2 ompoc
XUMHYSCKOM TEXHOJIOTUH.
OCHOBHBIE ~ TEXHOJIOTHYECKue | 8 1-3 4 8 3 Kommok-
TIOHSITHS U OTIPEJICIICHUS. BUYM
Knaccudukanms OCHOBHBIX | 8 1-3 12 8 3 ompoc
MIPOIIECCOB.
OO0mue BOMPOCH XMUMHUYECKOH | 8 4-7 10 10 3 Kommok-
TEXHOJOTHH BUYM
TeopeTtuueckue OCHOBHI | 8 8-12 10 10 3 Komnox-
XUMHYECKON TEXHOJIOTHH BUYM
[TpousBoaCTBEHHBIE TIpOIIeCCHl | 8 13-19 12 10 3 PacuerHrie
3a1a49u
HUroro: 50 50 17

5.2. Conep:xkaHue THCUMILIMHBI « XMMHYECKAS TEXHOJIOT U

Tema 1. Ilpeamet 1 321241 XUMHU4YeCKOH TeXHOJIO0ruH. OCHOBHbIE TEXHOJIOTHYeCKHe MOHATHS H
onpeneaenus. Kiaccnpunkanns 0CHOBHBIX IIPOLECCOB.

IIpenmer ¥ 3ajayd  XMMHUYECKOM TEXHOJIOrMU. BakHellnue HalpaBleHUs pa3BUTUSA
XUMHUYECKOH  TEXHUKHM M TEXHOJOTMH. XHUMHYECKas MPOMBIIUIEHHOCTh U IpOOIeMbI
KHU3HEoOeCTIeueHHU .

Ponp m MacmraObl HCHOJIB30BAHMS XUMHUYECKHUX IIPOLIECCOB B pa3IMuHbIX cdepax
MaTepUaIbHOIO IIPOU3BOACTBA. MECTO XMMHMYECKOM MPOMBIILIEHHOCTH B HAPOAHOXO3AMCTBEHHOM
KOMIUIEKCE CTPaHBI.

Xumuko-texnosornueckuii npouecc (XTII) u ero coxepikanue. JIMMUTHpYIOIIME CTaIuu.
IIpouecchl, npoTekaronme B KHHETHUECKOH, 11u(dy3noHHOM 1 nepexoHoi 001acTsX.

TexHonoruueckue KpuTepuu 3(H(HEeKTUBHOCTH (DYHKIIMOHUPOBAHUSA XMMHUKO-TEXHOJIOTHYECKOTO
mporuecca.

OCHOBHBIE TEXHOJIOTMYECKUE IOHATHS M OIpPENEIEHUS: MNPOU3BOAUTEIBLHOCTb, MOIIHOCTD,
UHTEHCUBHOCTb, pacXoJHble KO3()(UIMEHTHl, CTENEHb MPEBPALCHHUs, BBIXOJ IMPOIYKTA,
CEJIEKTUBHOCTH (MHTETpajbHas U AU depeHnanpHas).

Knaccudukanuss OCHOBHBIX HPOIIECCOB XHMMHUYECKOH TEXHOJOTMH. [ uapoMmexaHudeckue,
MaccooOMeHHbIe (T(y3nOHHBIC), TEIUIOBBIC, XUMHUECKUE U MEXaHUIECKHE TPOIIECCHI.

Kunernyeckne 3aKOHOMEPHOCTH OCHOBHBIX IIPOLIECCOB XMMHUYECKOW TexHojoruu. [lonstue
nerokyen cuibl X TIL.

OpraHn3allMOHHO-TEXHUYECKAsT CTPYKTypa OCHOBHBIX IPOLECCOB XMMHYECKOW TEXHOJOTHHU.
[lepnonnueckue, HenpepbiBHBIE U noayHenpepbiBHbIE X TII. [Ipo1omKuTeIbHOCTD, IEPUO U CTEIICHb
HEIPEPBIBHOCTH.

CxeMbl IBI)KEHHUSI MaTepUaIbHbIX U SHEPreTUYECKUX NOTOKOB. [IpsiMOTOUHBIE, TPOTUBOTOYHBIE
U NIEPEKPECTHBIE MPOLECCHI.

I'omorennbsie u rereporenHsle XTII. CranuonapHble (YCTaHOBHUBIIHMECS) W HECTAllMOHApPHBIE
(HeycTaHOBMBIIMECS) MPOLIECCHI.

3ajmayn W OCHOBHBIE CTaJUU HAyYHO-HCCIEAO0BATEIbCKOM, OIBITHO-NPOU3BOACTBEHHON U
MIPOEKTHOM pabOThl B XUMHYECKOW MPOMBINUIEHHOCTH. OCOOCHHOCTH HM3y4YeHMs MPOMBIIUICHHBIX
XUMHUKO-TEXHOJIOTHYECKHX IPOLIECCOB 10 CPABHEHUIO € J1a00PAaTOPHBIMU UCCIIEAOBAHUSMHU.

Tema 2. O0mue BOonpochl XMMHYECKONH TEXHOJTOTHH

TepMoIuHAMHYECKHE pPAacUeThl XUMHKO-TEXHOJIOTHUECKUX MPOLIECCOB. DKCTEHCUBHBIE (00BEM,
BHYTPEHHSIS SHEPIUs, SHTAIbIINS, SHTPOIUS U JIp.) U UHTEHCHUBHBIE (TemIepaTypa, AaBJICHUE U JIp.)



TepMOJAMHAMHUYECKUE TapaMmeTpbl u uHTeHcubukanus XTII. PaBHoBecHs B TOMOTEHHBIX U
reTepPOreHHBIX XUMHMKO-TEXHOJOIMUECKUX mporeccax. M3meHnenue sHeprun I'mb6ca u HampaBieHue
MpOTeKaHus mporecca. MeToabl TEOPETUUYECKOro pacyeTa W SKCIEPUMEHTANIb-HOTO ONpPEeIICHUS
u3MeHeHus sHepruu I'n60ca.

KauecTBeHHass M KOJIMYECTBEHHAs] OIIEHKA IOABM)KHOTO XMMHUYECKOTO DPAaBHOBECHS. 3aKOH
nercTByromux Macc. KoHcTaHTa paBHOBECHUS M PaBHOBECHBIN BBIXOJ MPOAYKTA.

OCOOCHHOCTH HCCIIEZIOBaHUSI PABHOBECHS B TETEPOTEHHBIX TEXHOJOIMYECKUX IPOIECCax.
IIpaBuno ¢a3 u pa3oBbie paBHOBECHS.

BnusiHue naBnenHwust, TeMrepaTypbl, KOHIEHTPALUU U IPYrUX (PaKTOPOB HA COCTOSHUE XUMHUECKOIO
paBHOBecHs. PacueT paBHOBECHS IO TEPMOJIMHAMUYECKUM JAHHBIM.

OcHOBHBIE TPUHIMIBI TepMoauHamuueckoro aHanmsa XTII. CymHOCTh 3K-CEepreTHYecKoro
MeToza. DKcepreTudeckuii 6anance u sxkceprernyeckuid KI1/I.

Hcnonp3oBaHne 3aKOHOB XUMUYECKON KMHETHKH MPH BHIOOPE TEXHOJIOIMUECKOTO PEKUMA.

IToHATHE XUMHYECKON U «TEXHUYECKOI» KMHETUKH. 3HAYEHNUE TEPMOAMHAMMUYECKUX, MUKPO- U
MaKpOKHHETUYECKUX 3aKOHOMEPHOCTEH JUIsl TEXHOJIOTUH.

@DaKTopBbl, ONPENEISIOIINE CKOPOCTh XUMUKO-TEXHUYECKUX MTPOLIECCOB, POTEKAIOLINX B TOMO- U
reTepOreHHbIX cpenax. Posib KOHLEHTpaluM peareHTOB, TEMIEpaTypbl, HaBICHUS U OOHOBIICHUS
MOBEPXHOCTHU pearupyronmx (a3 Ha CKOPOCTh MPOTEKaHHs TEXHOIOTUIECKHUX MTPOLIECCOB.

OcnoBable  dopmynsl  ckopoctd  XTII. Kunernka 5sneMeHTapHBIX — (OIHOCTAIUMHBIX) U
HEYNIEMEHTApHBIX (CIOXKHBIX) XMMHUYecKuX peakuuid. Koncranta (koadduiment) ckopoctu. Brusiaue
JBIDKYILEH CHJIBI HA CKOPOCTh TEXHOJIOTMYECKUX ITPOLIECCOB.

TexXHOIOrMuecKue IpUEMbl YCKOPEHHUs  (3aMEJIEHUWs) peakuuil. OKOHOMHUYECKHE W
TEXHOJIOTNYeCKUE (PaKTOpPbl, OrPaHUUYUBAIOLINE NPUMEHEHUE BBICOKHX TEMIIEpAaTyp U JABICHUH Kak
cpeacTs perynupoBanus ckopoctu XTI

BnusiHue ruaponMHaMUYECKOW OOCTAHOBKM W TYpOYJEHTHOCTH pearupyrouield cMecu Ha
CKOPOCTb TEXHOJIOTMYECKUX MTPOLIECCOB.

ITpombinuieHHBIN KaTanu3. [Ipon3BoACTBEHHBIE IPOLIECCHI C IPUMEHEHUEM TBEPIBIX, KUIKHX U
ra3oo0pasHbIX KaTajau3atopoB. (OCOOCHHOCTH —ammapaTypHOro oQGOpMIICHUS  KAaTAIUTHYECKUX
nporeccoB. buokaranuzaTopsl 1 UMMOOUIM30BaHHbIE (PEPMEHTHI.

CripbeBast 6a3a XUMHUECKOM MPOMBIIIICHHOCTH. 331a4K CTAHAAPTU3ANH, KOHTUIIMOHUPOBAHUS
1 00OralieHus ChIpbs.

CyIHOCTh KOMIUIEKCHOTO M palMOHAJIBHOIO HCIIOJIB30BAHUS CHIPBEBBIX pecypcoB. IIpuHIunel
OpraHu3alMd MaJOOTXOAHBIX M OE30TXOJIHBIX TEXHOJIOIMYECKHX CXeM. BTopudHOe ChIppe U €ro
nepepadoTKa.

dyHnaMeHTanbHble KpUTEPUU 3PPEKTUBHOCTH UCIIOJIB30BAHUS CHIPBEBBIX U YHEPreTHUUECKUX
pecypcoB.

Buapl 1 MCTOUYHMKH SHEPIHHU, UCIOJIB3YEMBIE B XMMUYECKUX IPOM3BOJICTBEHHBIX IPOLECCAX.
ComocraBnenre MacmITabOB W3MEHEHUs] pa3IMYHbBIX (OpM DSHEPrUM B THUIIOBBIX IpoIeccax
XMMHYECKON TEXHOJIOTHH.

TepmoanHamMuuecKasl IIKana KadyecTBa TEIUIOBOM SHEpruu. YpaBHEHHUs] OajaHca SHTPOIUH; POCT
SHTPOIMH B TEXHOJIIOTMYECKOM IIPOLIECCE. DHEPrOTEXHOJIOTMUECKUE CXEMBI U UX CYIIIHOCTD.

Xumuueckass TEXHONOIMS M MatepuanoBefieHre. COBpeMEHHasl CHUCTEMAaTHKa KOHCTPYKIIMOHHBIX
MaTepuasioB 110 COCTaBY, CBOMCTBaM U (DyHKIIMOHAIBHOMY Ha3HAUYEHHIO.

OyHKIMOHANIBHBIE MaTepuajbl B XUMHUYECKOM TEXHOJIOTHHU: KaTalu3aTopbl, a0COPOEHTHI, MeMOpaHBbI,
(GWIBTPYIOIIME COCTAaBbI, CEHCOPBI, AEKTPOIABl U T.I. MeTauIMuyecKue U HeMETAIMYECKUe MaTepHabl,
0COOEHHOCTH UX 3aIMUTHI OT KOPPO3UH.

CoBpeMeHHOE XMMHUECKOE MPOU3BOJCTBO KakK COXHas cucreMa. [locraHoBKa oOuiel 3amayuu
pa3paboTky U co3iaHusi XUMHUKO-TexHonornyeckux cucreMm (XTC). IlpunHuunel u obmas crparerus
CHUCTEMHOTO IOAXO0/1A.

OcHoBHbIE NTOHATHS U onpeaeneHus cuctemHoro aHanmsa XTC. Knaccnduxanus mogeneit XTC. Tunst
TEXHOJIOTHUECKUX CBA3EH.



CrpykTypHas uepapxusi TEXHOJOrMueckux cucteM. Marematnueckue mozaenu XTC. 3anauu
cuHTe3a, aHanu3a W ontummzauuu mozeneid XTC. IlpoGnemsbl, BO3HMKarolmue MNpu pa3paboTke U
AKCIDTyaTaIliy arperaToB 00JbIIoN equHUYHON MotHOCTH. Hanexuocts XTC.

DOKOHOMHMYECKHE TOKa3aTreau  A(PQPEKTUBHOCTH  XUMUYECKOTO  MPOU3BOJACTBA.  TE€XHHUKO-
HSKOHOMUYECKUE OCOOEHHOCTH XMMMYECKOW MpOMBIIUIEHHOCTH. CTpYyKTypa 3aTpaT Ha NPOU3BOJCTBO U
peanmuzaimioo  npoAykiuu. CebecToMMOCTh MPOAYKIMM, NpHOBUIL M LeHooOpa3zoBaHue. OleHKa
3 PEeKTHBHOCTH WHBECTUIIMOHHBIX MPOEKTOB.

Tema 3. TeopeTn'{ecmle OCHOBBI XMMHY€CKOIl TeXHOJIOTHH

Maxkpockonuueckast Teopusi (PU3MKO-XUMHUUYECKUX SIBJICHUH - TeopeTndecKkas 6a3a XuMHUUECKON
TEXHOJIOTHH. BaxkHele MakpOoCKOIIMUYECKUE NTapAMETPhl, XapaKTEPU3YIOLIME IEPEHOC U MPEBPALLICHNE
BEIIECTBA, UMITYJIbCA U SHEPTUU B pacipeesieMbIX HEPaBHOBECHBIX CUCTEMAX.

O6o6mennas ¢opma auddepeHInanbHbIX YypaBHEHHH OanaHca, CBS3BIBAIOUIMX (DYHKLIUU
IUIOTHOCTH, TIOTOKA M UCTOYHMKa cyOctaHiuu. Kiaccuueckue 3akoHbI MNPONOPIHOHAIBHOCTU
KOHAYKTUBHBIX TIOTOKOB XUMHUYECKOI'O KOMIIOHEHTA, UMITYJIbCA U TEIUIOTHI TPaJIUEHTOB KOHLIEHTPALMH,
CKOPOCTH U TEMIIEpaTyphI.

XapakrepucTuka Kod(h(HIMEHTOB TNepeHoca B pa3iMuHbIX cperax. KoHkpeTHble  (OpMbI
mddepeHmaTbHbIX ypaBHEHHH OaiaHca BEIIECTBa, UMITYJIbCa U SHEPTHH.

DNeMeHThl MEXaHUKH JKUAKOCTEH U ra30B. BakHeime ¢pu3nveckue CBOWCTBA «UACATBHBIX) H
«PEATBHBIX» )KUIAKOCTEH, OTHOCAIIUECS K ITPOLECCAM XUMUYECKON TEXHOJIOTHN.

OneMeHThl TUAPOMEXaHUKUM M TeXHUYECKOW ruapaBiukd. JuddepeHnunanbabie ypaBHEHUS
Diinepa 15 MOKosAIENCS KUIKOCTH. OCHOBHBIE YpaBHEHHMSI THIPOCTATUKU M 3aKoH [lackas.

Pexxumbl  nBrokeHust xuakoctH. Kpurepuit ruapoauHammuyeckoro mojno0ust PeitHonbica.
Teuenune crOMHON Cpeibl B TI1aAKOCTBOJIBHBIX KaHAJIAX.

OCHOBBI TWIPOKMHETHKH M TUAPOAMHAMHUKH, ypaBHeHHe bepuymiu. MarepuanbHblii OanaHc
TUIPOMEXAHUYECKUX MIPOLECCOB.

JBukymass cuwia TUAPOMEXaHUMYECKHX IpoueccoB. Hacocwkl, HacocHas  YCTaHOBKA,
KOMIIPECCOPHBIE MAIIMHBL. MeTobl cMeleHus (a3 U pa3BeeHUs TeTepPOreHHbIX CMeceil.

TeroBele MpOLIECCHI B XUMUYECKOW TexHomoruu. OOmas XapaKTepuCTHKa IMPOIECCOB
TerioooMeHa. OCHOBHOE ypaBHEHHMsI TEILIONEPEaayHn.

YpaBHEHHS TEIUIONPOBOJHOCTH IUIOCKOW ¥ UWIMHApPUYECKOW cTeHku. Koaddumment
TEIUIONEPESauy U IBHXKYIIasi CUJla TEIUIOBBIX IIPOLECCOB.

Crioco0b! Teronepeaun: TemIonpoOBOIHOCTD (3akoH Dypbe), KOHBEKLHUS (3aKOH OXJIaXKICHHS
HrroToHa) 1 TeruioBoe m3nydenue (pacuetHas popma 3akoHoB Ctedana-bonbiimana).

TemmepatypHoe monie © TemmeparypHblii rpaaueHT. Koaddunumentsr Tem-monepenoca:
MOJIyDMIIMPUYECKAE KPUTEPHUAIbHBIE COOTHOIICHHMA. Temioornaya Npu HM3MEHEHHH arperaTHoro
cocTosiHMS. TermooOMeH ¢ 3epHUCTHIMUA MaTepUalaMy M HacaIKaMu.

BaxHelimue TenoBble Mpolecchl (HarpeBaHUe, OXJAXJEHHE, KOHJEHCAIUs U UCIApeHHe) B
XMMHUYECKOM TeXHOJIOoruK. BrimaprBanue (YacTHBIHN ciiydail McriapeHus) Kak MeToj] KOHIIEHTPUPOBAHUS
pacTBOpOB TBEPAbIX HejneTyuyux BewecTB. IlyTM HHTeHCH(UKALUMU NPOLECCOB TemIooOMeHa H
MOBBIIIICHUS UX TEPMOJUHAMUYECKOHN Y(PPEKTHBHOCTH.

OOmast xapakTepuUCTHKa TEIUIOOOMEHHBIX almnapaToB. PekynepaTHBHbBIE, pereHepaTUBHBIE U
CMECHUTEJIbHBIE TEIJIO0OMEHHBIE alapaThl.

OOmme cBegeHMs O MacCOOOMEHHBIX Ipoleccax. MecTo MaccomepeHoca B oOwiei
TEeXHOJOrnueckoil cxeme. OCHOBHBbIE NPUHIUIBI MacCOOOMEHHBIX IIPOIIECCOB B CHUCTEMax 2ds3-
HCUOKOCIB, HCUOKOCTNL-HCUOKOCTD, 2a3-MEepioe meio U HCUOKOCMb-MEepooe meio.

PaBHOBeCHBIE, KHHETHYECKME UM MEXaHM4YecKue (akTopsl B OpraHu3ald IPOLECCOB
Mex@da3Horo MaccooOMeHa. MarepuanbHblii  Oamanc. PaGoune smHMM. JIBmkymas  cuia
Macconepeaaym.

OcHOBHBIE ~ CIIOCOOBI  Maccomepenaun:  MosiekynspHas — auddys3us  (ypaBHeHus: Duka),
KOHBEKTHMBHBIN TepeHoc. MoauduimpoBaHHble ypaBHEHUS! Maccornepenaun. Cuctembl ¢ TBepIon (azoit.
JuddepeHimanbHoe ypaBHEHHE KOHBEKTUBHON AU Py3Un.



[Tonobue mporeccoB Maccomnepenaun. Kputepuu mompodus muddy3mOHHOTO MacCOoIlepeHoca.
Cpennsist IBUKyILAsk CHJIa U METOABI pacyeTa MacCOOOMEHHBIX MPOLECCOB. AHAIOTUs CTallMOHAPHBIX
MacCOOOMEHHBIX MPOIIECCOB C TEIIOBBIMU.

Abcopbrus. dusnueckue ocHOBHL. PaBHOBecue B cucteMe eas-drcudkocms. MaTepuanbHbIi U
TEIUIOBOM OaslaHC a0COPOLMOHHBIX MPOIECCOB, X KHHETHYE CKHE 3aKOHOMEPHOCTH.

AnmapatypHoe odopmiieHHe aOCOPOIMOHHBIX MPOLIECCOB. MaTeMaTuueckoe MOEIUpPOBaHUE
HECTAIMOHAPHBIX IPOLECCOB aJcOpOIMU B KOJOHKAaX C HEMOABWXKHBIM cjoeM copOeHTa. OmnucaHue
BHYTpUIM(D(HY3MOHHOTO pekrMa copOLMH (JecopOIMi) BEIIecTBa B MOPHCTHIX TIpaHylax aacopOeHTa.
[puHuunuaneHble cxembl adcopOImu. Kpurepun nocTpoeHusi ONTUMAaIbHBIX COPOLIMOHHO-AECOPOLIMOHHBIX
LIMKJIOB.

[leperonka xunkocteil. OOmIME CBeACHHS O TMPOCTOM MEPEroHKe (IUCTWIISALUUH) MU
pektudukanuu. XapakTepucTHUKa ABYX(Aa3HBIX CHUCTEM JKUIKOCTb-map. Pa30Boe paBHOBECHE H
KJ1acCU(pUKausi OMHAPHBIX CUCTEM.

AnnapatypHoe oQopMIeHHE M MOJCIMPOBAHME IPOLIECCOB PA3BEIACHHUA KUAKUX CMecei
MeToAOM pekTuukanuu. [yOuHa pasgeneHus U MPOU3BOAUTENBHOCTh PEKTU(HUKAIIMOHHON
KOJIOHHBI. OCHOBHBIE UICTOYHHUKH SHEPro3aTpar MpH PeKTU(UKAIMU U IyTH UX CHIKEHUS.

[Ipoteccel  mMemOpaHHOTO pasaeneHus cmeceld BemecTB. CyIIHOCTh W KHHETHYECKHE
0COOEHHOCTH MEMOpaHHON TEXHOJOTHH. PaBHOBECHBIE M KMHETHYECKHE (PAKTOPBI, OMpPEICISIONINe
3(PEeKTUBHOCTH MEMOPAHHOTO Pa3/IeiICHUS.

Hepapxuueckas CTPYKTypa COBPEMEHHBIX MeMOpaHHBIX MaTepuaioB. Teopermueckas
MUHUMallbHas pabora pa3BeAeHus. MeMmOpaHHble anmapaThl; MHOIOCTYIEHYAThle  KaCKaJbl
pa3aesIUTENbHBIX MOLYJIEH.

MopenupoBaHue  XMMHKO-TEXHOJIOTMUECKMX  IPOLIECCOB. 3HAYEHHME M B3aUMOCBS3b
TEOPETUUECKUX U HKCHEPUMEHTAJIBHBIX METOAOB HCCIEAOBaHUSA. MojelupoBaHUEe KakK CpeICTBO
COKpalIlleHUs] CPOKOB TIepexo/ia OT JJAOOPaTOPHBIX UCCIICIOBAHUN K TPOEKTHBIM Pa3pabOTKaM.

Teopuss momoOusi Kak OCHOBAa MOJEIMPOBAHUSA XHMMHUKO-TEXHOJOTMUYECKHX TPOIECCOB U
peakTopoB. Busl monobus u kinaccudukanuys Moenei (CMMBOJIUYECKHE, peajbHbIE U MBICIICHHBIE).

Buasl MonenupoBaHHs B XMMHUYECKOW TeXHONOTHU. OOIacTH MPUMEHEHHMS U OTPaHUYCHUS
UCIIONIb30BaHUs  (PU3UYECKOro MoAenupoBaHus. Mopaens MexaHudeckoro mnonodus. Kpurepwii
HeroToHa.

CymHOCTh M OCHOBHBIE 3Talbl MaTEMaTHUYECKOTO  MOJEIMPOBAHUA: IOCTPOECHUE
MaTeMaTUYECKOW MOJIEIH, CO3JaHNE AJITOPUTMA, YCTAHOBJIEHUE aJIEKBATHOCTU MOJIEIU U PEAJIBHOIO
npouecca. [IpenmymecTBa MareMaTHYECKOrO MOJEIMPOBAHUS HA 3JIEKTPOHHO-BBIYMCIUTEIBHBIX
MalllHax.

OO6mue cBeneHHs O XUMHUYECKHX peakTopax. Kmaccudukamus peakTOpoB M PEKUMOB HX
pabotbl. TpeboBaHUs, NpeabsABIASEMble K XHMHUYECKHM peakTopaMm. YpaBHEHHUS MaTepHaIbHOIO
OayaHca 115 2JIEeMEHTapHOTO 00beMa MPOTOYHOTO PEAKTOPA.

I'mnponnHamuueckass OOCTaHOBKA, OPraHU3alMOHHO-TEXHUUYECKAs CTPYKTypa, YCIOBUS
TeriooOMeHa, (a30BbIf  cOCTaB  pPEaKIMOHHOM CMEeCM U KOHCTPYKLIMOHHBIE OCOOEHHOCTH
XUMUYECKUX PEAKTOPOB.

MaremaTuyeckoe MOJEIUPOBAHUE XUMHUYECKHX PpEAKTOPOB M NPOTEKAIIMX B HHUX
XAMUYECKUX MPOLECCOB. XUMHUYECKHME PpPEAKTOpbl C HJACATBHOW CTPYKTYpOM TIOTOKAa B
U30TEPMUYECKOM PEKHUME.

Peaxtopsr uaeansuoro cmemenus (PUC) nepuognueckoro (PUC-I1) u nenpepsisHoro (PUC-
H) neiictBus; X MaTeMaTHYeCKHe MOJIEIHM. XapaKTepUCTUUYECKHE YPAaBHEHUS MEPUOJIMYECKUX U
HEIMPEPHIBHBIX PEAKTOPOB B CTALIMOHAPHOM PEXKHUME.

Peaktopsl wuneansHoro BeiTecHeHus (PHB). Marematudeckoe omnucanue TpyO4aToro
peakTopa B HeCTalMOHApHOM pexuMme. [Ipodunu TUHEHHBIX CKOPOCTEH MOTOKAa B JIAMHUHAPHOM,
pa3BUTOM TYpOYJIEHTHOM M TMOPLUIHEBOM pEXHMMax TEUEHHUS >KUJIKOH pEaKIMOHHOW CMecu B
MIPUTOYHBIX TPYOUYATHIX PEAKTOpaX.

CpaBHenue 3(@exTuBHOCTH pPAOOTHI MPOTOYHBIX PEAKTOPOB HJIEATBHOIO CMEHICHHS U
UJealbHOrO0 BBITeCHEHMs. PaKTOphl, OrpaHMYMBAIONINE MPUMEHEHHE anmapaTtoB, padoTaloUIUX B
pexumMe, OJIM3KOM K UJealbHOMY BBITECHEHHUIO.



Kackan peakTOpoB  HMJEaJbHOTO  CcMelleHus. MareMaTtudeckas MOJENIb — KackKaja.
AHanuTHyecKue M YHUCJIEHHbIE METOAbl pacyera Kackajga. CeKUMOHHBIE pEakTopel C
MepeMEeINBaHUEM.

XUMHUYECKHE PEaKTOphl C HEUJCalbHOM CTPYKTYypOil T'MAPOIMHAMUYECKOH OOCTaHOBKH.
[Ipu4nrHBI OTKIOHEHUH OT UACAIBHOCTU B IPOTOYHBIX PEAKTOPAX.

Mogenu peakTopoB C HEUAEaJbHOW CTPYKTYpOH IIOTOKOB PEAKIMOHHOM CMECH.
OpHomapaMeTpuueckue siaeeunas u nuddy3nonHas Moaenu.

Tema 4. [Ipon3BoaCTBEHHbIE PO ECCHI

Cratnyeckue M TPOTHO3HBIE [JAHHbIE O CBIPHEBOM U HHEPreTHYECKOM O0eCreueHUH
COBPEMCHHBIX KPYMHOMACHITAOHBIX XHMHUYECKUX TPOU3BOACTB. CBEIeHUS O MHPOBOM U
OTEYECTBEHHOM MPOM3BOACTBE BAXKHEHIIUX TPYNN XUMHUYECKHX TMPOAYKTOB B TOHHAKHOM U
CTOMMOCTHOM BBIPAKCHHUH.

OO6mue cBeneHHus 00 OCHOBHBIX HCTOYHHMKAX MPOMBIIDIICHHBIX OTXOJOB U BBIOPOCOB, HX
BO3JICHCTBUH HAa OKPYXKAIOUTYIO CpeAy. Y THIIU3aIMs OTXOIOB M IepepaboTKa BTOPHYHOTO CHIPHSI.

MHOrOBapuaHTHOCTh W CJOXKHOCTh  pEIICHUS 3aJa4dl CHUHTe3a U  ONTHUMH3AINH
TEXHOJIOTMYECKON CXEeMbl COBPEMEHHOIO KpPYIMHOIO XHMHUYECKOro Ipou3BojactBa. [IpunHuun
MHOTOCTaIMMHOCTH XUMHYECKON NepepabOTKH UCXOIHOTO ChIPhsl B KOHEUHBIE (IeJIEBbIC) MPOIYKTHI.

OnTuMmalibHOE BapbUPOBaHUE CIOCOOOB BBOJIa PEAreHTOB B PEAKIMOHHYIO 30HY M BBIBOJA
NpoayKTOB n3 Hee. CTPyKTypHasi OpraHu3aLysl MpoIecCOB TEINIOOOMEHa U BCIIOMOTaTeNIbHBIX TOTOKOB
TETUIOHOCUTENIEH B COBPEMEHHBIX TEXHOJIOTHUYECKUX CUCTEMAX.

[logcucTemMbl  KOHTPOJSI M YOPaBICHUS  TEXHOJOTHYECKHMMH  Ipoleccamu.  Bumisl
TEXHOJIOIMYECKOro aHaIn3a Ha XUMUYECKUX MPEIIPUATHUSX.

[lepcrieKTHBBI UCTIOIB30BAHKS CYIEPKOMIBIOTEPOB UIS aHAIN3a JMHAMUYECKOTO IMOBEICHUS
MHOTOCTYIEHYAThIX TEXHOJOTMYECKUX CHUCTEM M ONTUMAJIBHOTO YIPABICHUS JCHCTBYIOIIMMHU
XUMHYECKUMU TIPOU3BOJICTBAMH.

Texnonorust cepHoii KuciaoThl. ChIpbeBasi 0a3a CEPHOKHCIOTHON MPOMBIIIJIEHHOCTH. Bubl
cepocojiepKallero coelpbsi. Mcrnonab3oBaHHE OTXOAALIMX Ta30B LBETHOW METAJUIyPTUU M TEIJIOBBIX
3JIEKTPOCTAHIIMM.

IleyHoe oOTAENEHHE COBPEMEHHOI'O CEPHOKHUCIOTHOIO 3aBoja. DU3MKO-XMMHUYECKHE OCHOBBI
o0xkura cepocojiepxkaniero coipbsa. O6mas xapakrepuctuka nedeit BX3, I10 u KC. MarepuansHbiii 1
TETJIOBOM OajlaHC MEYHOTO OTACICHHS JIJIsl 00XKUra KoTue aHa.

OuncTtka 00XKHUTOBOTO raza, (PU3UKO-XUMHUYECKHE OCHOBBI MEXaHHYECKOTO U JIJIEKTPUYECKOTO
METOA0B OYUCTKH. OUHUCTHOE OT/AEICHNE COBPEMEHHOM KOHTAKTHOM CEPHOKUCIIOTHON CUCTEMBI.

PaBHOBEeCHBIE W KHHETHYECKHE 3aKOHOMEpPHOCTH TmporeccoB okuciaenus SO, B SO; Ha
Kataymzatopax. Cucrema IBOMHOrO KOHTAKTUPOBAHUS U IBOMHOM aOCOpOIHY.

Karammzatopsl okucnenns SO, B SOs;. Banamuenas xonrtaktHas Macca cepun bAB, CBJI, HK.
KoHTakTHbIE anmapaTsl ¢ BHYTPEHHUM U BHEIITHUM TETIIIOOOMEHOM.

OU3UKO-XMMUYECKUE OCHOBBI a0COpPOLMM CEpPHOrO AaHTUApPWAAa U3 Ta30BOM  CMECH.
MoHOTHIpaTHBIA U 0JIEyMHBII abcopOepbl. AOCOPOLMOHHOE OTENICHHE CEPHOKHUCIIOTHOTO 3aBO/IA.

KoHTtakTHasi, cxemMa MPOU3BOJICTBA CEPHOM KHUCIOTHI KaK CIOKHAs XMMHUKO-TEXHOJIOTHYECKas
cuctema. Ilytm wuHTEHCHUUKAIIMM CEPHOKUCIOTHOIO TIPOU3BOJACTBA. |EXHMKO-DKOHOMHUYECKHE
ITOKAa3aTENH.

[Ipobniema cBs3aHHOrO a3ora. KiroueBoe 3HaU€HUE TEXHOJIOTMU CBSA3BIBAHMSI aTMOC(EPHOTO
a30Ta B PEILIEHUH ITPOJOBOIBCTBEHHOI'O BOIIPOCA.

CnocoObl  mony4eHHsI a30TOBOAOPOAHON cMecH. CTpyKTypa COBPEMEHHOTO IPOM3BOACTBA
aMMHuaka #3 TPUPOAHOrO ra3za. [uOkoe UCHONB30BaHHE TETEPOreHHBIX KaTalu3aTOPOB B
MHOTOCTYIEHYaTO cXeMe NMpUroToBieHus u ounctku ABC.

TepMoarHaMUUECKUE U KHHETHYECKHUE OCOOCHHOCTH Ipoliecca CUHTe3a aMMHuaka. OCOOEHHOCTH
LUUPKYJIALMOHHON CXeMBbl. Y THIIM3aLUus OTXOMAUIMX ra3oB. OLeHKa MOTeph HKCAPTHM U KaIHUTAIbHBIX
3arpar.



@u3NKO-XMMHUYECKME OCHOBBI M ammaparypHoe O(OpMIICHHE MPOLECCOB CEJEKTUBHOTO
OKMCIIeHMsT aMMHuaka. IIpoMbllUIeHHBIE KaTalnu3aTopbl. AJbTEpPHATHBHBIE BapUaHThl IPOLIECCOB
KOHBEPCUH aMMHAKa.

CrpykTypa W OCOOEHHOCTH TEXHOJIOTHYECKOM CXeMbl IMPOM3BOJCTBA pa30aBICHHOM a30THOM
kucnotel.  [Ipompmiennas peammzamusi  cxeMbl  NO->NO,->HNOs;.  OcHOBBI  KaTaIMTUYECKOTO
00€3Bpe)XMBaHMUs  OTXOMAIIMX ra3oB. IlpuumHBI HM3KOM  3KCAIpreTuueckoi  3(pQPEeKTUBHOCTU
IIPOU3BOJCTBA A30THOM KHUCIIOTBHI.

[Tpon3BOACTBO KOHIIEHTPUPOBAHHOW A30THOW KHCIIOTHL. AHanu3 auarpamm coctosHus HyO-
HNOs; u H;0-H;SOs-HNOs. TlpsiMoii  (HUTpOONIEYMHBII ) METOA TMPOW3BOJCTBA KOHIEHTPHPOBAHHOU
a30THOM KHCJIOTHI.

®U3UKO-XUMHUYECKHE OCHOBBI M TEXHOJIOTHYECKasi CXeMa MpPOM3BOACTBA HUTpAaTa aMMOHHUS.
Hcnonp3oBanue TemnoTsl HelTpamu3anun. [IponsBoacTBo kapbamuia. IlepcrnekTuBbl OMOTEXHOIOTHHU B
perieHnu npo0aeMbl GUKCAIIH a30Ta.

[TpousBoactBo dochopa u ¢ochopHoit KUCTOTHL. BpiOOp cmocoba TEXHOIOTHYECKOM
nepepadoTKu (KUCIOTHOTO, TEPMHUUYECKOTO, THAPOTCPMHUECKOTO, IIA3MOXUMHUYECKOr0) (ocdaTHOTO
MUHEPAJILHOTO CBIPBSI.

OKcTpakiroHHas QochopHas KUCIOTa KaK OCHOBA IMPOW3BOJCTBA MUHEPAJIbHBIX YyJIOOpEHUH.
DeKTpOoTepMUYECKOE TIOTydeHHUE AeMeHTapHoro dochopa u repmuydeckoit GocGopHOil KUCITOTHI.

OU3NKO-XMMUYECKUE OCHOBBI Pa3jOKEHUs NPHUPOAHBIX (ochaToB CepHOHM, a30THOM U
dochopuoit  kucnoramu. Ilomurepmuueckuii aHamu3  (Pa3oBBIX  PABHOBECHMH B pacTBOpax
MHOTOKOMIIOHEHTHBIX CHCTEM - OCHOBa BbIOOpa TEXHOJOTMYECKUX IIapaMeTpoB IIpolecca
KOMIUJIEKCHOM mepepaboTku amaTturta. JleruapaTHbId, NOJUTHUAPATHBIA M AHTHUAPUTHBIA CHOCOOBI
pazioKeHUs.

CoBeplICHCTBOBAaHHE AaMNapaTypHOro O(QOPMIICHHUS KHUCIOTHOTO pa3lOoKEHHUs IPUPOIHBIX
(docdaroB: nepexo] OT KackaJa peakTOpOB C IePeMEIIMBaHUEM K JJAOMPUHTHOMY THITy HEIIPEPBIBHOIO
skcTpakTopa. CocTaB M KOHIEHTpaius oOpasyromeiics (ochopHON KUCIOTHI B 3aBUCHUMOCTH OT
TEMIIEPaTypHOIro pexuMma M crnocoda pasioxeHus amnatura. bajanc mo ¢Topy B INpOU3BOACTBE
(bochopHOI KUCITIOTHI U YIOOPEHUIA.

OCHOBHBIE HAIpPaBJICHHUsS NPUMEHEHUs 3JIEKTPOXMMHUYECKUX MNPOU3BOACTB. llepBuuHble n
BTOPUYHBIE XMMHYECKHE HWCTOYHHMKH 3JEKTpodHepruu. IlpenmmymiecTBa 3IEKTPOXUMUUYECKUX
IIPOU3BOJICTB MEPE]l XUMUUYECKUMU.

TeopeTnueckue OCHOBBI 3JIEKTPOIN3a BOAHBIX PACTBOPOB U pacIUIaBIEHHBIX cpel. Buixox 1o
TOKY, KO3()(pUIIEHT UCIIOIBb30BaHUS SHEPTUU U OaJlaHC HAIIPSYKEHUH.

DJIEKTPOXUMHUYECKOE IMPOU3BOACTBO XJIOpa M KaycTHUecKOM cojbl. OCHOBHBIE CTaIHUU
npolecca NpUroTOBIEHUS U OYUCTKU paccoa. DJIEKTPOJIN3 BOJHBIX PACTBOPOB XJIOPHUAa HATPHS.

TUnBl TPOMBIIIICHHBIX 3JEKTPOIUTHYECKUX BaHH. DJEKTPOIU3EPHI C TBEPABIM CTaJIbHBIM
KaToJoM U puibTpyrouei nuadparMoil, peakTopsl A pa3i0KEHUs aMajbraMbl - 3JIEKTPOJIU3ED C
PTYTHBIM KaTO/IOM.

CpaBHUTENBHBIM aHalU3 TEIUIOBBIX IOTOKOB M TIOTOKOB OJHEPrUM B Pa3IUYHbIX
TEXHOJIOTUYECKUX CXeMaX MPOU3BOJCTBA XJIOpa M €JKOro HaTpusi. DKOJOTMYECKHE U CAaHHUTapHO-
TUTHEHUYECKUE aCIEKThI JICKTPOXUMUUYECKUX U IIEKTPOTEPMUYECKUX TPOU3BOJICTB.

DHepreTuueckue nmpoOIeMbl XUMUIECKONW TEXHOJIOTUHA. MUPOBBIE 3a1achl TBEPIbIX, KUJKHX
U Tra3o00pa3HbIX BMJIOB TOomauBa. JlMHaMuka pocTa MOTpPeOJEeHUS Ppa3IMYHBIX BHUIOB
SHEPrOHOCUTEIIEH.

O6mas xapakTtepucTuka HedTH (YriaeBOAOPOIHBIM cCOCTaB, COpTa, CBOWCTBA) W
HePTEeNnpOayKTOB ((PpaKIMOHHBIN cOCTaB, JETOHAIIMOHHBIE CBOMCTBA, XUMHYECKast CTAOUIBHOCTh U
1p.), IOATOTOBKA HE(PTHU K nepepaboTKe.

[lepBuunble (¢dusnueckue) Metonabl nepepadbotku HedTu. IIpsimas neperonka HedTH.
CocTaB 1 XapaKTepuUCTUKA JUCTHIIIATOB. ATMOC(hEpHbIe U aTMOCPEPHO-BAKYYMHBIE YCTAHOBKHU IS
npsiMoii TeperoHku. OYHCTKa MPOIYKTOB MPSIMOWM IEPErOHKH OT CEPHHUCTBHIX W KHCIOPOJHBIX
IIPUMECEH.

Bropuunsie ((usuko-xumuyeckue) METOIbl MepepaboTku HepTH U HEePTENpPOIYKTOB.
TexHonornyeckuif pexuM U TNPUHLUUNHUATIBHAS CXE€Ma TEPMUYECKOI'0 KPEKHHTa C BBICOKOM



peaknMOHHON Kamepoill. AmnmapaTypHoe odopMieHHEe TMpolecca. XapaKTepUCTUKa OCH3WHOB
TEPMHUYECKOTI0 KPEKUHTA.

I'myOokue JecTpyKTHBHBIE IIPOLIECCHI pachaja  YIrJIeBOAOPOJOB, MPOTEKAIOUIMe Mpu
TEPMOKATAJIUTUUECKOM KpeKuHre. KaTanuTuyeckuil KpPEKHMHI - BaXHEHIIMH MHOTOTOHHAXHBIN
TEXHOJIOTUYECKHI TMporecc mnepepaboTku HeTAHbIX ¢pakmuid. THIIBI KOHTaKTHBIX aNmapaToB.
CBoiicTBa OEH3MHOB TEPMOKATAIUTHUECKOTO KPEKUHTa.

KoHTakTHBIE Macchl ISl KaTATUTHYECKOIO0 KPEKHUHIa. AJTIOMOCHIIMKATHBIE KaTaau3aTopbl (OT
NPUPOAHBIX TJIMH JI0 LEOJIUTCOAEpKAIIMUX CHUHTeTHUecKuX). HoBble MoauduuUpOBaHHBIE U
yIbTpacTaOMIN3UPOBAHHHBIE MUKPOC(EPHBIE KaTaIN3aTOPBI.

OBOMIOLIMST  TEXHOJIOTHYECKOro  O(OopMIIEHMST  Mpolecca  KaTaJUTUYeCKOTO  KPEeKUHra:
CTAllMOHAPHBIM CIOM KOHTAKTHOM MaccChl, TICEBIOOKMKEHHBI MUKPOCHEPHBIN CIIOW M IBUKYIIMKACS
CJION I'paHyJIMPOBAHHOIO KaTaiau3aropa. OCHOBHBIE TEXHOJIOTMUECKHE NApaMETPbl COBPEMEHHBIX CXEM
TEPMOKATAIUTHYECKOT0 KPEKHUHTA.

Ounctka u crabminzanus HepTenpoaykToB. Lllenounas, cepHOKUCIOTHAs, alCOPOIIMOHHAS
U KaTaJuTU4yecKas OYMCTKa. ['mapoouncTka U O4YMCTKAa Ha CEJIEKTHUBHBIX pacTBopuTessix. OxpaHa
OKpY’Karollel cpeipl mpu HedTenepepadoTke.

[IpombilIeHHBIH  OpraHuueckuii cuHTe3. (OCHOBHBIE TPYIINBl MCXOJHBIX BEIIECTB
(mapadunoBble, oneuHBI, aleTUICH, apoMaTHYeCKHe, OKHCh yrjiepoja | CHHTE3-Ta3),
HCII0JIB3YEMbIX B OPraHMYECKOM CHHTE3E.

Tunossle mpouecchl OONBIIOTO OPraHMYECKOr0 CHHTE3a: OKUCIEHHE U BOCCTAHOBIICHHE,
TUIPUPOBAHME M JAETUAPUPOBAHME, THUApaTallvsg M JAeruaparanus, TUAPOJIN3, AJIKWINPOBAHHE,
KOHJICHCAIUs, MMOJIMMEpHU3alus, dTepuuKanms, HUTPOBaHHUE, raJOreHUPOBaHUE, CYJIb(QUpPOBaHUE U
T.1. OTJIIMYUTENBHBIE OCOOEHHOCTH MTPOLIECCOB MPOMBIIIJIEHHOTO OPraHU4YEeCKOTO CUHTE3A.

CuHTe3bl Ha OCHOBE OKHCH yriepoaa u Bojpopoaa. Paborsl Cabatee, OpnoBa, @umepa u
Tpomma. CuHTE3bl alKaHOB (0 CHHTETHYECKOrO OEH3MHA), aJKEHOB, KHCJIOPOJICOACpPKAIINX
COCIMHEHHUM.

Cunre3 MertaHoJa. AHajorus (PyHKIMOHAJIBHBIX CXEM IIOJy4Y€HHUs a30TO-BOJOPOJHOM
cMecH (IJI CMHTE3a aMMHaKa) U CHUHTEe3-Ta3a (U1 MOJydeHHUs MeTaHoJa). PU3NKO-XUMHYECKUE
OCHOBBI npo1iecca. [IpumenumocTs ypaBHeHus: TeMKHHa 11 aHaJIM3a CKOPOCTH CUHTE3a METaHOIA.

TexHonoruueckass W (QyHKIMOHAJIbHBIE CXEMBI CHHTE3a MeTaHoJa. KOHCTPYKTHUBHBIC
OCOOCHHOCTU KOJIOHHBI CHHT€3a M KOHTAKTHBIX CHCTEM. TE€XHUKO-IKOHOMHYECKHE I0Ka3aTelIH
arperatra ¢ COBMEILIEHHON HacaJKOi KOJIOHHBI.

HoBble HampaBieHHss B pa3BUTUM INPOM3BOACTBA METAHOIA: YKPYINHEHHE MOIIHOCTH
€AMHUYHOTO 000pya0BaHUs, O€CKOHBEPCHOHHAs MepepaboTKka CHHTE3-Ta3a, COBMEIIEHUE CHHTE3a
METaHOoJIa ¢ NMPOU3BOACTBOM JAPYTrUX HpoAykToB. OXpaHa OKpyXarolled cpelpl B MPOU3BOJCTBE
METaHoJIa.

['unpatanus STwieHa (CEpHOKUCIOTHAsT MW IpsMas KaTaJuTU4YecKas) - OCHOBHOM
MPOMBIIIJICHHBIH ~ CIOCO0  MPOW3BOACTBAa  dTaHona.  DHU3UKO-XUMUYECKHE  OCHOBBI U
TEXHOJIOTUYECKHUE CXEeMbl MpoleccoB. TEeXHUKO-IKOHOMHMYECKHME IIOKa3aTeaun o0eux cxeM
MOJIyYEHHUs 3THJIOBOTO CIIUPTA.

[TpousBoacTBO BeicOKOMOEKYIIpHBIX coequnenuid (BMC). CripreBas 6a3a, cOCTaB 1 OCHOBHbBIE
cBorictea BMC. Tlonumepu3anmoHHble W TIOJIMKOH/ICHCAIIMOHHBIC TIOJHMMEPHI, MX OCOOCHHOCTH.
TepMoruiacTUUHBIE U TEPMOPEAKTUBHBIE TIOJTUMEPHI.

[IpombinienHoe mnonydenue nonaudTHwieHoB (I19) nuskoi (IIDHIT) u BeIcokoit (ITDBII)
WIOTHOCTH. OCOOEHHOCTH TEXHOJIOTUYECKON CXEeMbl PaJUKaJIbHOW MOJIMMEpH3allMyd 3TWIEHA MpU
pa3IMuYHBIX JaBJIEHUAX B ra3oBoi (pase Ha okcunHbIX U [lurnepa-Harra katanusaropax B amnmapaTax c
NICEBJO0KMKEHHBIM CIIOEM.

Xumuueckas MOAU(PUKAIUS KAaK METOJA IMPOMBIIUIEHHOTO IOJYyYE€HHs] TOJIUATUIIEHOB C
HOBBIMM  JKCIUTyaTallHOHHBIMH  CBONCTBaMHU. XJIOPUPOBAHHBIH U  XJOP-CYJIb(PUPOBAHHBIN
NONMATHIIEHBl. TexHonorus nepepaboTku u obsiactu npumeHeHus [0 u wmspenuit u3 Hero.
DKOJIOTUYECKHE aCIEKThl IPOU3BOJICTBA U NepepadOTKU MOIUITUIICHOB



6. ObPA3OBATEJIBHBIE TEXHOJIOI'NHN

B cootBercTBUM ¢ pabouell mporpaMMoll M TEMaTUYECKUM IIJJAHOM H3YYE€HHUE JAMCLUILIMHbBI
IPOXOAUT B BHJIE AayIUTOPHOM M CaMOCTOATENBbHOM pabOThl CTYAEHTOB. YueOHBI mpolecc B
ayJUTOPUU OCYILECTBIIAETCS B (OpMe JICKIUOHHBIX U J1a0opaTOpHbIX 3aHATUH. [IpenycMoTpeHsb
JEKUUU-BU3YyAIU3allMd C TPOOJIEMHBIM M3JI0KEHHEM OCHOBHBIX TEM Kypca, KOTOpble BXOISAT B
pabouyro mporpammy (mpexactaBiieHsl B Tabnuie «CoaepikaHue AUCHUIUIMHBDY). Pexomenmyembie
o0Opa3oBaTesIbHbIE  TEXHOJOTMM: PEHTHUHIOBas  TEXHOJIOTHS, TEXHOJIOTHUS  HHTErPaTHBHOTO,
po06JIEMHOTO, MHHOBAIOHHOTIO, JIMYHOCTHO-OPUEHTUPOBAHHOT0, TU(HEPEHIUPOBAHHOTO,
WHIVBUAYAJIBHOTO, Pa3BHUBAIOIIETO o0y4eHus u T'YMaHHACTUYECKOTO o0Opa3zoBaHMsL.

HpeI[YCManI/IBaCTCH YTCHHUEC 4aCTUu J'I€KHI/II71 C HUCIIOJIB30BAaHUEM MYJ'II)TI/IMGI(I/II\/’IHI)IX CpeacTB O6y‘—I€HI/I$I.

/. MIEPEYEHDb YYEGHO-METOANMYECKOI'O OBECIIEYEHUA 115
CAMOCTOSTEJBHOM PABOTHI OBYUAIOHINXCS IO JUCHUILINHE (MOIYJIIO)

7.1. IlepedeHb-y4eOHO-METOANYECKOTO O0ECTIeYeHHS AJIsi O0YYAOLIUXCS 110 TUCIUILTUHE:

1. Kacatkua A.I'. OcHOBHBIE ITPOIIECCHI U alapaThl XUMHYecKor TexHojorun. M.: Xumus, 2004.

2. KyrenoB A.M., bonnapeBa T.U., bepenrapren M.I'. Ob0mast xuMuueckass TexHosorusi. M.:
UKL «AxagemkHuray, 2003.

3. MyxnenoB W.IL, ABepbyx A.A., Tymapkuna E.C., ®ypmep MN.D. OOmas xumuyeckas
TexHousorus /mox penakuueit Myxienosa W.I1./. M.: Beicmas mkona, 1984.

7.2. YxazaHus 111 00y4aromuxcs 10 OCBOCHHIO JTUCITUTUTHHBI

Tabauua 7.1.
Coaepxanue caMOCTOATEIBHOH PadoThHI 00yUYaroImMXcst
\Homep Temvl/60npocul, 8blHOCUMbBIE HA CAMOCHOAMENbHOE U3YUeHUe Kon-60 Dopmvt pabonvl
pasoena uacos
(memwt)
1. Monroroeka ceipes k mepepaGorke. KommiekcHoe 4 cobecel0BaHuE,
HCIIOJIb30BaHUE CHIPbs TECTOBBIN
KOHTPOJIb
5 TeXHUKO-2KOHOMHUYECKHE NT0KA3aTeN IpeATpus- 4 CobecenoBanue,
" mus Kunerndeckas, nuddysnonnas u TECTOBBIN KOH-
nepexoaHas 00JacTd MNPOTEKaHUsS MPOLIECCOB TPOJIb
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3. Heo0xoauMocCTs cO30aHNsI HOBBIX XUMUKO- 3 CobecenoBanue,
texHosornueckux nporeccon (XTII) B ycinoBusix TECTOBBIN KOH-
W3MEHEHHUS CTPYKTYPhI pecypcoodecTieueHus: u TPOJIb
TIOBBIIICHHS TpeOOBaHUN K 0€30MaCHOCTH U
9KOJIOTUYECKOW YUCTOTE XUMUYECKHUX MTPOU3BOICTB

XHUMUYECKUE ITPOU3BOJICTBA KAK CIIOKHBIE CUCTEMBI ! 3 cobeceqoBaHue,
4' OCHOBHBIC ITOHATUS N HpI/IHHI/IHLI CUCTCMHOT'O aHAJIN3a TeCTOBBII\/'I KOH-
CJIOXKHBIX MPOOJIEM, 00IIIE METOABI CUCTEMHOTO OMUCAHUS TPOJIb
XUMHUYCCKUX HpOI/IBBO,HCTB.
5. [[IpoM3BOACTBO CHHTETUYECKHMX MOIOIIMX CPEICTB 3 cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

8. OHNEHOYHBIE CPEACTBA JUISA TEKYHIET'O KOHTPOJIA YCIIEBAEMOCTH A
IMPOMEKYTOYHOU ATTECTALLUA

Bonpocwl ona covecedosanusn

1. TeopeTrueckre OCHOBbI XUMUYECKOW TEXHOJIOTHH, OO 0030p.
2. 3aKOHBI COXpAaHEHUSI B XUMUYECKOH TEXHOJIOTHH.
3. Bunpl MmaTepuanpHOro 6anaHca.
4. [lonyueHue ypaBHEHUI pabouux JUHUI Ha OCHOBE MaTEpUAJILHOTO OanaHca.
5. 3aKOHBI paBHOBECHUS B XUMUYECKOM TEXHOJIOTUH. 3HAUCHHE 3aKOHOB paBHOBecHs. OcoOeHHOC-
TH KOHIEHTPAIIMOHHOTO PaBHOBECHSI.

6. TeopeTrueckuii BEIBOJI TMHUN PABHOBECHS.

7. O01Ire 3aKOHOMEPHOCTH MPOIECCOB TIEPEHOCA.

8. Ilorenmmansl nepeHoca, k03GPHUIMEHTH B YpaBHEHHUIX NepeHoca. 3HaUeHUE 3aKOHOB MEepeHoca B
TEXHOJIOTHH.

9. Teopus momoOusi u MoxenupoBaHue. Buasl MoaenupoBaHus. OCHOBHBIE KPUTEPUH MOAOOUS B
THIPOIMHAMUKE.

10. MeTo 00001IIEHHBIX KOOPIUHAT.

11. T'maponuHaMuka, OCHOBHBIE 3a/1a4uu. [ HapoMexaHndecKue MpoIecchl, 00mui 0030p.

12. YpaBHeHHe Hepa3pbIBHOCTH MMOTOKA, BHIBOJI U 3HAUCHHE.

13. OcHOBHOE ypaBHEHHE TUAPOIMHAMHKH, BEIBOA U 3HaUeHUE. OCHOBHI THAPOCTATHKH.

14. IlpumeHeHHE OCHOBHOI'O 3aKOHA I'MJIPOCTATUKU. YpaBHeHUE bepHymmu. CMbIca ABYX ero ¢opm.
[IpuMeHeHrne B XMMUYECKON TEXHOJIOTUH.

15. TIpuHIUOBl W3MEpPEHUs pacxoja THApPaBIMYECKHMMH MeToaamu. OCHOBHBIE YCTPOMCTBA IS
U3MEpEeHus pacxoja.

16. YpaBuenue I'arena-Ilyazeiing. O6macTe NpuMEHEHHUS.

17. Jloka3aTeapCTBO MapaOOIMYHOCTH PACTIPEICICHUSI CKOPOCTEH B JAMUHAPHOM TIOTOKE.

18. CooTHolIeHNE MEXKAY CpeIHEN 1 MAKCUMAJIbHOW CKOPOCTSIMHU.

19. ConpoTtuBnenue ABMKEHUIO B TpyOax. YpaBHeHue Jlapcu.

20. 3aBucuMocTh K03 (pULIMeHTa TPEHUS U CONIPOTUBICHHS OT CKOPOCTH.

21. Pacuet TpyOONIpOBOIOB. BHENIHSS THAPOINHAMHUKA.

22. 3agada o0TEeKaHUs TBEPBIX TEN KUAKOCTHIO.

23. OCHOBHBIE KPUTEPUHU MTOI00MSI. DMIHUPUUECKHE 3aKOHOMEPHOCTH.

24. ConpoTUBJICHHE JABIKEHHIO B BA3KOU cpene. 3akonsl CToKca.

25. O6001IeHHOE YpaBHEHNE OCAXKICHUS B KPUTEPHAIBHON (hopMme.



26. YpaBuenue Toneca.

27. HeonHOpPOJIHBIE CHUCTEMBI, XapaKTE€PUCTHKA, OCHOBHBIE CIIOCOOBI pa3/ieleHus. Y4eT CryLIeHHUs
CYCHICH3HUH MPH OTCTANBAHUU.

28. OCHOBHBIE THIIBI OTCTOMHUKOB. [Ipumep pacdera 17151 OTCTOMHUKA.

29. llenrpudyruposanue. @akrop pasneneHus. Pacder naBieHus Ha CTEHKU NEHTPUDYTH.

30. [IpuHuMnBl pacyera BpeMeHH LeHTpudyrupoanus. CenapaTopbl, LIUKIOHBI.

31. Teopus B3BEHICHHOTO CJIOSI.

32. [IpuMeHeHre B IPOMBIIIJICHHOCTH.

33. Beipaxkenue kpurepus PeifHonbaca depe3 pa3mMepbl YacTHIl U CKOPOCTH CpPeAbl B CBOOOIHOM
ceueHuH annapata. MoauduurpoBaHHblil kputepuit Pelinonbaca.

34. Tlpoumecc QuIbTpOoBaHMS, OCHOBHBIE YypaBHEHHs. [IpakTuueckoe ompeneneHne KOHCTAHT
YpaBHEHHUS U YAEIbHBIX CONPOTUBICHUH OcaKa 1 GuibTpa.

35. OcHOBHBIE KOHCTPYKIIUU TIPOMBIIIICHHBIX (HIBTPOB.

36. TerutoBele mporecchl. 3HayeHne. OCHOBHBIE cHOCOOBI mepenaun Teria. OCHOBHOE ypaBHEHHE
TEIUIoNEepeiau, XapaKTepHBIH TemmepaTypHbli mpoduib mpouecca. Cwmbica koddduimenrta
TETIoNepelauH.

37. TeronmpoBOIHOCTh. YpaBHEHUE JJIS TUIOCKOH CTCHKH.

38. B3anMoCBs3b NOHATHI TEIUIONPOBOAHOCTh U TEPMUUYECKOE COIIPOTHBIICHHE.

39. TemnonpoBOIHOCT, MHOTOCIOWHON IUIOCKOH CTEHKH. TerIonpoBOJHOCTh IMJIWHIPUIECKOMN
CTEHKH.

40. TlonsTue cpemaHEW TMOBEPXHOCTH TEIJIOOOMEHa B OTOM Ciy4ae. [eruionpoBOJHOCTh
MHOI'OCJIOMHOW LIMJIMHAPUYECKON CTEHKHU.

41. KouBektuBHas Termnoornada. Cwmpicn kodddunmerta TermiooTaayn. OCHOBHBIE TEIUIOBBIC
KPUTEPHH MO00uS.

42. XapakTepHble KpUTEpUAIbHBIC YPAaBHEHHUS.

43. Terutonepenava Mpyu NOCTOSHHOW TeMIIEpaType TETJIOHOCUTEIIEH.

44, VYpaBHeHME AJAUTUBHOCTH TEPMHUYECKUX COINpPOTHBIEHHs. Bblpaxkenue 11 ko3dduuumenra
TEIUIONEPEIauH.

45. Pa3nuuHbple cXeMbl TEMJI000OMEHAa: HPOTHBOTOK M IPSIMOTOK; CXEMbl C IOCTOSIHHBIMM U
NepeMeHHBIMH TeMIIepaTypaMu TeruioHocuTeneil. [Ipumepsl ycTaHOBOK.

46. Teronepenaya Mpu MEPEMEHHBIX TeMIepaTypax TeIuloHocuTeneil. BbIBoJ BenndMHBI cpenHei
JBU>KYILIEH CHUJIBIL.

47. OmpenienieHne cpelHuX TeMIepaTyp TeMJIOHOCUTENIEH.

48. TIpombIlIuIeHHBIE CTIOCOOBI TIOBOJA M OTBOJIA TETLIA.

49. OcHOBHbIE XapaKTEPUCTUKH TerIoHOcuTeNneil. OCHOBHBIE TUIIBI TEIIIO0OOMEHHUKOB.

50. Kiaccudukammst maccooOMeHHBIX mporeccoB. OCHOBHOE ypaBHeHHE Maccorepenadn. Cmbict
kod(duimenTa Mmacconeperaym.

51. OcoOeHHOCTH OIpeneneHus ABIKYIIMX CWI Hpu Macconepenade. KoHBekius m Maccooraaya.
CwMbIca ko3¢ duIeHTa MacCOOTAaYH.

52. OcoGeHHOCTH MTPOGMIIT N3MEHEHHSI KOHLIEHTPAIUH [T Pa3IMYHbIX CITy4aeB.

53. Beipaxkenne ko3 duiinenta Maccornepeaadn yepe3 KodhPpUImeHTs MacCoOT/aauu.

54. OCHOBHBIE KPUTEPUHU 10/100MSI B IIPOLIECCAX MACCONEPEIAUH.

55. [leperonka u pexktudukanus. YpaBHeHUs paOouuX JMHUH Mpolecca peKTHPHUKaLNK.

Ilpumepnulit Komniekm 3a0anuil 018 KORMPOAbHBLIX padOm no oucyuniune «Xumuveckas
MexXHO102UA)
Bapuanm 1

1. Beicora mopuctoro cnost 0,5 M, miaotHocTh yactui 1600 KO/M> , mopo3HocTh 35%. Beruucnuth
TUAPABIMYECKOE COMPOTUBIICHNUE TTIOPUCTOTO CIIOSI.



2. Tlokazanus BoasHOrO Bakyymerpa 272 MM. KakoBo maBiieHue B ammapare, eciu atMocdepHoe
nasnenue 750 mM pt. c1.? [InotHocTs pryTH 13,6 r/em’,

3. Tlpn Kako#il CKOPOCTH IBWKCHHS CTCKISHHOIO IMapuka guametrpoM 1 MM B Bojae mpu 20°C
00TeKaHUEe MOKHO CUUTATh TaMUHAPHBIM?

4. Topsiunii pacTBOp oxJyaxaaercs B xonoawibHuke Bogod oT 90 C no 50 C. Oxnaxnaromias Boja
HarpeBaeTcs OT 10°C 1o 30°C. Beruucmuts CPEIHIOI Pa3HOCTh TEMIIEPATYP TEIJIOHOCUTEIIEH.

5. JlaBnenue B OyThUIKE ¢ Ta3upoBaHHOM Bojoi 3 atM. KakoBa KOHIIEHTpaIlusi yrJ€KHUCIOTO ra3a B
BoJz€, eciau koHcTaHTa ['enpu 1500 atm?

Bapuanm 2

1. KakoBa TemionpoBOAHOCTh M30JISILIUM U3 IBYX CJI0€B: 3 c¢M JepeBa U 1 cM neHomnacta? Y aenpHble
TeIIonpoBOAHOCTH cooTBeTcTBeHHO 0,20 BT/(M Tpan) u 0,05 Bt/(Mm rpan).

2. Koo dumment maccootnaun ammuaka B Bozayxe 0,68 (r/c)/(M2 MoJib/Mouib). KoHIleHTpanus ra3a B
Bo3ayxe 5 % (00.). KakoBa KOHIIEHTpalusi y MOBEPXHOCTH PacTBOpa, €CIU IUIOTHOCTb MacCOBOTO
notoka coctasisieT 0,01 (MOJIB/C)/Mz?

3. Koadodunuentsr MaccooTaaun MpH TOTJIOMIEHUH Ta3a >KUJIKOCTBIO paBHBI cOOTBeTCTBeHHO 0,4
(r/c)/(M2 monb/monb) 1 0,01 (/¢)/(M2 /). KorcranTta paBHoBecus 0,1 (Moib/M0:5b)/(T/T). Bhraucauthb
ko3 (ppurmeHT Maccomnepeaaum.

4. Kosppummentsr tertooraaun 600 u 1800 Br/mM2 rpaj, TermaonpoBogHOCTH xene3Hon creHku 7000
Bt/M2 rpaa. Berauciauts k03GGUIMEHT TeIUIONepeauH.

5. B abGcopbep mocrymaer Bojga co ckopocthio 100 J/MHH W TPOTUBOTOKOM Ta30Basl CMECH,
conepxkamas 50 % (06.) ammuaka, B konuuecte 1,2 M3 /uac. PacTBop Ha BbIxoae coaepxut 6,8 %
(macc.) ammuaka. KakoB cocTaB BBIXOJIAIICH ra30BOH cMecH?

Bapuanm 3

1. IIpu OpokeHnHU KBaca KOHLEHTpalUs yrilekucaoro rasa gocruraer 1 % (macc.). KakoBo naBnenue
B €MKOCTH, ecyii KoHcTaHnTta ['enpu 1500 atm?

2. PactBopumocts comm 400 rv/m. HauanpHast ckopocth pactBopenust 40 (r/c)/m2 . OueHuTh
koaddunment nuddysuu, cunras Tonmuny auddysuonnoro cios 10 mxm. 10-9.

3. Monsuable momm BemectBa B aByX kmukocTsax 0,001 um 0,02. Koncranra pasroBecus 0,01.
[TnoTHOCTH MOTOKA TipH KcTpakimu 0,2 Mmoib/M2 . KakoBbl k0 uirenTs Macconepenaun?

4. OnpenenuTsb KOAGGUIIMEHT Maccomepeiayy IPH KUIIEHUH BOABI HA OTKPBITOM BO3IyXe, ecim 3a 1 ¢
ucnapsercs 30 /M2

5. T'opsiunii pactBop B xonoauipHuke oxjaxnaercs or 90 C mo 50 C, oxnaxparomas Bojaa
Harpesaercs oT 5 C o 25 C. Kak cuIIbHO pa3iIn4aroTcst pacXoabl TEINIOHOCUTENEH?

Bapuanm 4

1. Ilpm kakoil MakCHUMajJbHOH CKOpPOCTHM TEUYEHMs TIJIMLEpPUHA B TpyOKe AHaMeTpoM 25 MM
COXpaHsIeTCA JaMUHAPHBIA pekuM? Bs3kocTs rnmuepuHa npuHath pasHoi 0,8 Ilaxc; muoTHOCTE —
1230 kr/m’,

2. Kpyrnyio Tpy0y Ha HEKOTOpOM y4acTKe JeGOpMHpOBaJIM B TPyOy C KBaJpaTHBIM CEUYCHUEM,
COXpPAaHMB TOJILIUHY CTEHOK. Kak M3MEHUTCSI CKOPOCTh HAa 3TOM y4acTKe?
3. Bona HarpeBaeTcs B TEIII000OMEHHUKE OT 10° C o 50° C IIpY CPEAHEN TEMIIEPATYPE CTEHKU 80°C.
KaxoB ko3¢ punreHT Temnooraun, eciiu NOBEpXHOCTh TermooomeHa 20 M2, a pacxon Boabl 10 n1/c?

4. CKOpOCTb TE€UEHHUS BOJBI MIPU CyKeHHH TpyOs! yBenuumiaack oT 0,2 no 0,9 m/c. Kak uzmenunochb
naBiieHue?



S. TeMHe(PaTypa B opamxepee +20 C, na ymuue -20 C. Ilepenan temneparypbl B CAaHTUMETPOBOM
crexisie 16 C. KakoB ko3¢ unment temnonepenaun? TemnonpoBogHocTs crekna 0,7 Bt/(m rpan).

KpnTepml OICHKHU OTBETA CTYACHTA IPHU BbLINIOJJHCHUHU KOHTpOJ’ILHOﬁ paﬁoTbI

Ouenka TpeOoBanus K 3HAHUAM

OTJIMYHO IPUBEIEHbl  IIOJHBbIE  IPABWIbHBIE  DPELIEHUS, OTBETbl I'PAMOTHO
apryMEeHTUPOBaHbI

XOpOLLIO JIOTIYILIEHbl HE3HAUUTENIbHbIE IOIPEUIHOCTH IPU OTBETaX Ha BOIPOCHI,

aprymMeHTalus ObUIa HE MOJIHOM

yIIOBJIETBOPUTENbHO | B oTBeTax Ha HEKOTOpBIE BOIPOCHI AOMYIIEHBI TpyOble OMIMOKH, 4YacTh
BBIBOJIOB HE apI'yMEHTHPOBAaHA UJIU apryMEHTUPOBAaHAa HEIIPABUIILHO

HCYIOBJICTBOPUTCIILHO Otetsl Ha 50 u Oosee % BOITPOCOB OI_HI/I60‘IHBI, OOIBIITNHCTBO BBIBOIOB
HC apTYMCHTHUPOBAHBI UJIM aPTr'YMCHTUPOBAHBI HCIIPABUIIBHO

Tunoewvie 60npocel K KOJIOKEUYMY RO HEOPEMUYECKUM
OCHOBAM XUMUUECKOU MEXHO102UU

1. OcHoBHBbIE 337]a4ul HAYKH O MPOIIeccax M ammapaTax.

2. Kiaccuduxanus OCHOBHBIX IPOU3BOJICTBEHHBIX IPOLECCOB: IO COJACPKAHMIO, MO H3MEHEHHUIO
rapamMeTpoB BO BPEMEHH, 110 OPTraHU3alHH.

3. 3aKoHBI COXpaHEHUs] OCHOBHBIX CYOCTaHUMI B XHMHUYECKOM TEXHOJOTHMHU: MAacChl, HHEPIUH,
UMITyJIbCa.

4. 3akoHbl paBHOBecHsa. OCHOBHBIE 33/1a4M, PelIaeMble TPH MOMOIIM 3aKOHOB PaBHOBECHSI.

5. YcnoBus TepmoanHaMuaeckoro paBHoBecus. [Ipasuio ¢a3 'n66ca.

6. MexaHnueckoe U TEIUIOBOE paBHOBecHe. PaBHOBecHe B MaCCOOOMEHHBIX MPOIIECCaX, XUMHUECKHUI
MOTEHIHAI.

7. BbIBOZI TEOpETUUECKUX JIMHUI PaBHOBECHS Ha IpuMepe 3akoHOB ['enpu u Paysns.

8. 3akoHbl nnepeHoca. [loreHuansl nepeHoca, rpagleHThl HOTEHIMAIOB IIEpeHoca.

9. OO6mwmit BuA ypaBHeHUH mnepeHoca cyOctaHmuid. OOIHOCTH KO3(PPUIMEHTOB B YpaBHEHUSX
nepeHoca.

10. 3axonsl @uka, @ypbe, HproTOHa (BA3KOTO TPEHUS).

11. Teopus nono6us u MoaenupoBanue. CylHOCTb METOJJOB MaTEMATUYECKOI'O MOAEIUPOBAHHUS.

12. MozaenupoBaH#e Ha KOMHUAX, MOJEIISAX allapaToB U UX YacTel — (pu3mueckoe MoeupoBaHHe.

13. Cummuiekchl, WHBapUaHTHI T0100MsA. MojaenupoBaHWe C HCIOJIB30BAaHUEM OOOOIICHHBIX
KOOp/IMHAT, OCHOBHBIE KPUTEPHH TOJ00MS B TMAPOMEXaHWYECKHUX Mporeccax: PeitHonbaca, Ppyna,
DOiinepa, roMOXpoHHOCTU. KpurepuanbHble ypaBHEHHUS.

Kpumepuu OUCHUGAHUA omeemoe6

KonnokBruym cunTaeTcsi ClaHHBIM, €CJIM OTBEUYAIOIIUH 1aeT JOCTATOYHO MOJIHBIN OTBET, IOHUMAET
CBSI3b MaTepHalla JaHHOI'O pa3jieia ¢ APYruMH, B cllydae 3aTPyJAHEHUN OTKIMKAETCsS Ha MOJCKA3KU U
HaBOJSIIKME BOMPOCHl. KONTOKBUYM CUHMTaeTcs HECAAHHBIM, €CIU OTBEYAIOIIMA HE MOXKET JaTh
Pa3BEpPHYTOTO OTBETA, €My H HE IMTOMOTAIOT MOJCKA3KH M HABOSIIIHE BOIIPOCHI.




Tunoewsie sonpocel K 3aujume no 1a60pamopHsvim pabomam

1. DKBMBaJEHTHBIH JaMAaMETp CEuYeHHsI KaHayia, TPyOOIpOBOJA; SKBUBAJEHTHBIM AMaMeTp Tena,

YaCTHUIIBI.

2. OcHOBHOE ypaBHEHHUE TUIPOJUHAMUKY: CHCTeMa ypaBHeHUH Ditnepa, ypaBHenus HaBbe-CTokca.

3. OcHOBHOE ypaBHEHHE TUAPOCTATHKH (3aK0oH [lackais) u ero mpakTU4ecKoe MPUMEHEHHE.

4. YpaBHeHue bepHymin u ero npuMeHeHue. VcredeHue *HUJIKOCTH M3 OTBEPCTHH pe3epByapoB. 5.

I'mapaBnrueckre METOIbI U3MEPEHUS PACcX0/Ia JKUAKOCTEH U Ta30B.

6. 'mapaBiuyeckoe CONPOTUBICHHE TPYOOIIPOBOOB U AIIapaToB.

7. Ypasuenue Ilyaseiins, ypaBuenue Jlapcu. [IpyHuuns! pacyeta MOIIHOCTH HaCOCOB.

8. 3amaya o0TeKaHUs KUAKOCTHIO TBEPBIX TEJ, OCHOBHbIE KpuTepuu nonodus: Pelinonbaca, Diinepa,

Apxumena, JIgmeHko.

9. OcHOBHBIE pEXUMBI OOTeKaHHs. 3akOHBl TpeHUs U ocaxaeHuss Crokca. OCHOBHBIC THIIbI

OTCTOWHHMKOB HETIPEPHIBHOTO M MIEPHOANIECKOTO JICHCTBHSL.

10. IIpumepsl pacyera oTcToHUKOB. LlenTpudyrupoBanue. OcHOBHbIE NMPUHIMIIBI, Ha3HAaueHue. 11.

LenTpobexxnoe yckopenue. DakTop pa3aciieHHs.

12. OcobenHocTu pacyera BpeMeHH Mpolecca, pacueT JaBICHUS Ha CTeHKH LEHTPUPYTH.

13. OcHOBHBIC KOHCTPYKIIUHU IICHTPUQYT, CENApPaTOPOB, [IMKIOHOB.

14. JIBmwxxeHue ’KUIKOCTEH U ra3oB yepes NopHucThie ciior. CONpOTUBICHNUE TOPUCTOTO CIIOSI.
15.Koaddumment tpenus. MoaubunrpoBanHblil kputepuii PeitHonbaca. [Iponece GpuibrpoBanus.
16. IBwxymme cwibl. ConmpoTuBieHUe ocanika, GuibTpa. YaenpHoe compoTuBieHue. duzndeckuii

CMBICJI BEJIMYMH COTIPOTUBIIECHUS (0canKa 1 GUIbTpa).

17. OcnoBHOe ypaBHeHue (¢uubTpoBaHusi. OCHOBHBIE CHOCOOBI  ONpEAENeHUs] KOHCTAHT
¢unbTpoBanus. OCHOBHbBIE CIIOCOOBI NEpeNayu TEIUIOTHI: TEIJIONPOBOAHOCTh, KOHBEKIIHS, TEIIOBOE

U3y4YeHUE.
18.3akon  Credana-bompumana. OcHoBHOe  ypaBHeHue  Terionepenaud.  KoaddummeHt

TeTuIonepeaun, PU3NIECKuil cMbICT KO UIHEHTA.

19. JIpwxky1as cuia, CpeHUui TeMIepaTypHbiii Hanop. TermnonpoBoaHOCTh. 3akoH Dyphe.

20. Y nenbHas TEIIONPOBOAHOCTh, PU3NIECKUI CMBICHT KOA((HUIIMEHTA TEeTTIONPOBOAHOCTH.

21. VYpaBHEHHE TEIUIONPOBOJHOCTH IUIOCKON CTEHKH. TerutonpoBOJHOCTh MHOTOCIONHOW CTEHKH.

VYpaBHEHHE TETIONPOBOAHOCTHU IIHITUHIPHYECKON CTCHKH.

22. VYpaBHEHHE TeIUIOOTHauyu, 3akoH oxjaxnaeHuss Heiorona. Kosddumuenr rtemnoornauu, ero

¢usnueckuii cmpicn. OCHOBHBIE KPUTEPUU IMOAO0OMS TEIUIOBHIX mporeccoB: Hyccenbra, ['pacroda,

[exne. [Ipumepbl KpUTEpUANTBHBIX YPAaBHEHUH TETNIOOTIAYH.
23.Terutoniepeiada MpH TOCTOSHHBIX TEMIIEPATypax TEIUIOHOCHTENCH. YpaBHEHHE aIUTUBHOCTH

TEPMHUUYECKHX COMPOTUBIEHUI. Teruionepenadya mpu MEPEeMEHHBIX TeMIepaTypax TEIUIOHOCHUTENEH.

Cpenusisi IBIXKYIIAsi CHIIa Tpoliecca, CPeIHHIA TeMIIepaTypHBIi HaIop.

24. Knaccudukarusi MaccooOMeHHBIX mpoiieccoB. OcOOEHHOCTH KOHIICHTPAIMOHHOTO PaBHOBECHUS B

MaccOOOMEHHBIX TpoIleccax, OMpeIesieHue HalpaBICHUs IPOIlecca MacCoIepeHoca.

25. OcHOBHBIE TIpaBHJIa U 3aKOHBI Maccomnepeaaun. KoaddunueHnts Macconepeaayuu, nx Gpusndeckuii

CMBICJI, pa3MEPHOCTh; JBWXKYIIME CHIBI Maccomnepenaun. KoadduumeHnt wmaccoorgauu, ero

¢u3nueckuit cMbICI, pazMepHOCTb. OCHOBHOM 3aKOH MacCOOTauu.

26. Maccomepenada W (a3oBbIe  CONPOTHBICHUS. YPAaBHCHHE QIIUTHBHOCTH  (Da30BBIX

COIIPOTUBJICHUM.

27. Ileperonka xuakocteid. CrienuaabHBIE BHJIBI IEPETOHKH: BBIITAPKa, MPOCTAsl TIEPETOHKA (JIBOMHAS,

TpOifHas), MeperoHKa ¢ BOJSHBIM MapOM.
28.IloHATHE O TEOPETUUECKUX CTYMEHIX Pa3/IeieHUs (TEOPETHUECKUX TAPEIKaX ).

29. Pextuduxammsa. KoHcTpykimu  pekTU(UKAIMOHHBIX  ammapatoB. OCHOBBI  pacueTa

PEeKTH(PHUKAIIMOHHOM KOJIOHHBI. PerynupoBanue npomecca peKTHPHUKAIHN.

30. AoGcopbuus. Koaddummentsr maccomepenaun npu abcopOumu. YCTpOHCTBO M pacyer

abcopOepos.



Kpumepuu 3auqumot n1adopamopnvlx pabom

Pabota cunraercs 3aluIIeHHON IPH CAEAYIOUINX YCIOBUAX:
- y4acTHe B BBINOJHEHUHM PabOThI; - MPEIOCTaBICHUE OTYeTa, 0(OPMIIEHHOIO B COOTBETCTBUHU C

y4eOHO-METOIUIECKUMU ITOCOOMSIMHE K J1a00paTOpPHBIM paboTam;

- KpaTKuC, HO AJOCTATOYHO COLCPIKATCIIBHBIC OTBCTHI Ha 2-3 BOIIpOCa U3 IMpujiaracéMoro Criucka.

[lpu HeBbImOMHEHMH THOO0TO W3 TPeOOBaHWN, NMEPEUYMCICHHBIX BBIINIE, OCTAJIBHBIE MOTYT OBITH
3a4YTeHbl, HO paboTa He Oy/eT CUNTAThCS 3AIMIICHHOM, TOKa He OyyT BBIOJHEHBI BCe TPEOOBAHHUS.

[lpy HamMuuM HE3AIMIIEHHBIX J1A0OpAaTOPHBIX pPabOT, YTO PAaBHOCHIIBHO HEMPOXOXKICHUIO

IIpaKTUKyMa, o6yqa101111/11"40;1 HC JOITYCKACTCA 10 3K3aMCHaA.
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Ilepeuens 6onpocos K IK3ameny

Chlpbe XUMHUYECKOM NPOMBINUIEHHOCTH. ChIphe, MPOAYKTHI, OCHOBHBIE MaTepuajbl, OTXOJBI.
KommiekcHOe UCTIOIB30BAHKE CHIPbSI.

[Tpunuune! ob6oramenus cbipbs. ['poxoTsl. ['paBuTaniioHHOE pa3AeneHue - CyXoe U MOKpPOE.
DNEKTPOMArHUTHBIE U AJIEKTPOCTATHUECKUE METO I 000TaIeHHsI ChIpbs. Jlpyrue criocoOsl.

Bona B XMMU4YeCKO MPOMBILIIJIEHHOCTH.

DHepreTHKa XUMHUYECKOW MpOMbINIIEHHOCTH. VicTounuku sHeprun. Koadduuuent ucnonpzoBanus
CBIPBS.

VYCeTpoiicTBO U Ha3HAUYEHHUE PEKYIIEpaTOPOB, PETEHEPATOPOB U KOTJIOB-YTUIIU3aTOPOB.

Cragum TeXHOJIOTMYECKOro mpoiiecca. ObmacTu mpoTekaHus mnpoieccoB. PakTopsl, BIUAIONIME HA
CKOpPOCTB IIpoliecca.

TexHnonornueckui pexxum. [lapaMeTpbl TEXHOTOTHYECKOTO peXruMa. ['OMOreHHbIE U FeTepOreHHbIE

MIPOIIECCHI.
[lepuomuyeckne W HeNMpepbIBHBIE Mpolecchl. [loNHOE CMeNIeHHe W HICAIbHOE BBITECHEHHE.
M3oTepmuyeckue, u300apHBIC, W30XOpHBIE ¥  aauadaTHYECKWe MPOLECChl. JHIO0 - W

3K30TEPMHUYECKUE TTPOLIECCHI.

PaBHoBecue B TexHonormyeckux mnpoueccax. Koncranra paBHoBecusi. Beixon npoaykra. CteneHb
npeBpanieHus. PABHOBECHBIN U TEOPETUUYECKUI BBIXOJ MPOAYKTA.

CkopocTh XUMHYECKUX IpOLIECCOB. JBrkymias cuia nporecca. BiusiHue napamerpoB Ha CKOPOCTb
XUMUYECKUX peakunid. KnuneTnueckue KpuBble U151 pa3IudHbIX TUIIOB PEaKIUH.

[lepememmBanue TBEpAbIX pearupyromux BeniecTB. (CrnocoObl  yBEIMUYEHUS ITOBEPXHOCTU
conpukocHoBeHus. [lpuHnum pgeiicTBust OamHU ¢ pa3OpbI3TUBAHUEM  JKUAKOCTH, armrmapara
6apOOTaXKHOTO THIIA, aNlaparTa ¢ MEHHBIM CJIOEM >KUIKOCTH.

[IpsiMOTOUYHBIE, MPOTUBOTOUYHBIE U MEPEKPECTHBIE MTPOLIECCHI.

[lepnonnueckue, HENPEPBIBHBIE U CMEIIAHHBIE IPOLECCHl. TEXHOIOTNYECKUE CXEMBI.
Kartanurnueckue npoueccsl.

[Tpumenenue, cBOMCTBA U CIIOCOOBI TOJYYEHUS] CEPHOM KUCIIOTHI.

[IpousBoacTBo quokcuaa cepsl. O0xur komuegana. Ounctka SO;.

Hutposubiii cnoco® mpousBoACTBa CEpHOM  KHUCHOTHL. IlpemmyiiectTBO U HEAOCTaTKU.
TexHonornueckas cxema.

KoHTakTHBIN cr1ocO0 MPOU3BOACTBA CEPHOM KUCIOTHI.

Abcopbuus cepHoro anruapuna. KoHIeHTprupoBaHUE CEPHOM KHCIOTHI.

CpoiicTBa aMMuaka. XUMHYeCKas M NPUHIUIHNAIbHAS CXEMbI MPOU3BOACTBa amMMHaka. KoHBepcus
CH4 v oxucu yraepona.

OuncTKa NPUPOAHOTO U KOHBEPTUPOBAHHOTO Ta30B.

Paznenenue KOKCOBOIO ra3a METOAOM IITyOOKOTO OXJIaXKICHHUS.

Teopernueckre OCHOBBI CHHTE3a aMMHMAKA.

[TpoMmbInieHHBIE CTIOCOOBI MOTYYSHHUS aMMUAKa.

[IpousBoacTBO a30THOW KuciaoThl. KoHTakTHOE OKucieHHe amMuaka. OKHCIEHHE OKHCH a30Ta J10
JIBYOKHCH a30Ta U a0copOLus ABYOKHCH a30Ta BOJIOM.
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[Tpon3BOACTBO KOHIIEHTPUPOBAHHOMN U pa30aBIEHHOMN a30THOM KUCIIOTHI.

Munepanbible ynoopenus. Knaccuduxanus. Pons ynoGpenuii.

®dochopubie ynoopenus. [IpouszBoacTso npocroro cynepdocdara.

HenpepsbiBHbIi criocob nmpou3BoacTBa cynepgocdara.

[pousBoacTBO hochopHOi KUCIOTH U JBOIMHOTO cynepdocdara

ITpon3BOACTBO KOHIIEHTPUPOBAHHBIX (POCHOPHBIX yI0OpEeHUI

Kanuiinsie ynodpenus

AzotHble ynoOpenus. [IponzBoacTBo aMMuadHoil cenutpsl. Cxema nporecca

[IpousBoacTBo kapbamuaa (MOUEBHUHBI) U Cylb(aTa aMMOHHUS.

Kanwuiiaeie ynoOpenus

Texnonorus cunnkaToB. OTpaciu, noixydaemble TPOAYKThL. ChIpbe CUIMKATHONW MPOMBIIIJIECHHOCTH.
IIpon3BOACTBO KEPAMUKH

Bspxymue Bemecta. Tunsl. BozayniHas nu3BecTb, TUIICOBBIE U MarHE3HMAJIbHBIE BSKYILME BEIIECTBA.
I'mnpaBnuueckue BSXKyIIME BEILIECTBA

Kucnoroynopssle BsyKyIIie BEIIECTBA.

Crekio. CoctaB. Celpbe 111 IPOU3BOJCTBA CTEKIIA.

TexHonorust npou3BOJICTBA CTEKIIA.

MeTo1bl TPOU3BOICTBA CTEKOI

[Tonsarue o metamnypruu. [lonarue o pyaax. MeToabl BbIICICHUS METAJIIIOB U3 PYA.

TonnuBo 1 OrHEyNOpHbIE MaTEpUAIIbI

OCHOBHBIE CBOWCTBA METAJIJIOB U CIIJIABOB

Mertannyprus amomunus. CpoiictBa amomuHus. Celpbe. HapogHOXO03sHCTBEHHOE 3HAUYECHHE
QJIIOMUHUS U CIUIaBOB.

IIpon3BOACTBO aTIOMUHUS 3JIEKTPOIU30M IIIMHO3EMA

Mertamutyprus uyryHa. Coipbe. MeTajuryprudeckue neuu. Y CTpoiicTBO JOMEHHOM MEYH.

BelliaBka 4yryHa B JOMEHHOM II€YH.

Teopernueckue OCHOBBI JTOMEHHOIO Ipolecca. XapakTepUCTHKAa UyryHa W JOMEHHBIX
(beppocIuiaBoB.

Mertamtyprus ctanu. beccemepoBckuil mporecc Mpou3BoACTBa CTANH.

Metannyprus cranu. ToMacoBCKU criocod MPOU3BOJICTBA CTAJIH.

MapreHoBckuil npouecc mnpousBojacTBa cranu. Ilpemmymecta ero. IlpomsBoicTBo cramu B
NEKTpONeyYax

Kpatkas xapakrepuctuka craneil. Jlerupyromue snementsl. [Ipumenenune cranm.

I'oproune BemecTBa. EcTecTBEHHOE U HCKYCCTBEHHOE TOIJIMBO. XapaKTEPUCTHUKA TBEPAOTO TOIINBA.
Pa6ouee TormBo. TemioTBopHas CHOCOOHOCTH TOTIJIMBA.

Pa3Butne kokcoxumuueckux npoieccoB. CocTaB v CBONCTBA KOKCaA.

Ceipbe 151 KOKCOBAHUS.

[porecc kokcoBaHus. XUMU3M U (PU3UKO-XUMHUYECKAsl XapaKTEePUCTHKA MTpolecca.

VYeTpoiicTBO KOKCOBBIX OaTapeit. PaboTa KOKCOBBIX OaTapeit.

3arpyska 1 BBITpYy3Ka KOKCa U3 KOKCOBBIX OaTapei.

VYaBiauBaHue JIETYYHMX NPOJYKTOB KOKCOBAHUS U NepepaboTka KAMEHHOYTOJIbHON CMOJIBI.
[TonnykokcoBanue yrisi. Haznauenune. OCHOBHBIE TEXHOJIOTHYECKUE PEIIICHUSI.

I"a3uduxanus TBEpAOro TOIIIMBA.

Hedtp. OOmias xapakrepucTuka. YTI€BOJIOPOAHBIN U (PpaKIIMOHHBIN COCTaB HEPTH.

Mertoab! nepepaboTku HepTH U HepTenpoaykToB. Puznyeckue meronpl. Cxema ABT (atmocdepHo-
BaKyyMHOH TpyOuaTKn).

XUMHUYECKUE METOJIbl NepepaboTku HedTH. XUMU3M Iporecca. BiusHue paznuuHbiX (pakTopoB Ha
rpoLecc.

XapakTepHUCTUKAa OCHOBHBIX XMMHUYECKHUX MPOLIECCOB

Hpumepbt IK3aMEeHAUUOHHbIX ounemos

WHI'YIICKHA T'OCYJIAPCTBEHHBIIA YHUBEPCUTET



IK3aMeHALHOHHBIN Omiaer Ne 1

ITo xypcy «XuMu4Yeckass TEXHOJIOT D)

IS CTYAEHTOB 4 Kypca cnenvajabHocTH «DPullX»

Bonpocsl. 1. Tlpunnunsl oboramenus cbipbsi. ['poxoTsl. ['paBUTallMOHHOE pa3felieHue - cyXoe U
MOKpO€. DJIEKTPOMArHUTHBIE U JIEKTPOCTATUYECKUE METOIbI 00OTaIeHUs ChIPbs. [[pyrue crocoosl.
2. CpoiicTBa amMmMuaka. XUMHUECKasi U MPUHIIMITHATILHAS CXEMbI POU3BOICTBa aMMuaka. KouBepcust
CH4 u oxucu yriepona.

3. VYnaBnuBaHUE JIETyYUX MPOJYKTOB KOKCOBAHMS U MEpepad0TKa KAMEHHOYTOJIbHOW CMOJIBI.

buner paccMOTpeH U yTBep:K/IeH Ha 3acelaHuu KadeIpbl

3aB. kadeapoii, mpodeccop A.M. CanamoB

UHIT'YIICKUN FOCYI[APCTBEHHBIFI YHUBEPCUTET
IK3aMeHALMOHHBIN Omier Ne 2

ITo kypcy «XuMHYECKAA TEXHOJIOTHA»

IJIS CTYACHTOB 4 Kypca cnenvajabHocTH «DPullX»

Bonpocsl. 1.Ctanuu texHomorndeckoro mpormecca. O6iacTu mpoTekaHust mpoueccoB. DakTopsl,
BIIMSIIOILME HAa CKOPOCTh Mpoliecca.

2. ®ocdopubie ynodpenus. IIpousBoactso npocroro cynepdocdara.

3. T'oproune BemectBa. EcTecTBEeHHOE M HMCKYCCTBEHHOE TOIUIMBO. XapaKTEpUCTHUKA TBEPJOrO
ToruiuBa. Pabouee TomnuBo. TemnoTBopHast CioCOOHOCTH TOILIHBA.

bunet paccMoTpeH u yTBepK/I€H Ha 3aceJaHuH Kadeapsbl

3aB. kadeapoii, mpodeccop A.M. CanamoB

I(pumepuu OUCHKU omeema Ha IK3amMeHe

4-GannbHas IIKaIa Ilokazarenu Kpurepun

(YpoBeHb
OCBOCHHUS)

OtinyHO 1. Ilonnora wusnoxenust | CTyIeHTOM JaH TMOJHBIA, B JIOTHYECKOU

(TOBBIIIIEHHEII TEOPETUYECKOTO [OCTIeI0BATEIbHOCTH Pa3BEPHYTHIM OTBET

YpOBEHB) MaTepuana; Ha  IIOCTaBJEHHBIH BONPOC, TAE€ OH

2. TlonHoTa U | IPOJIEMOHCTPUPOBAJ 3HAaHUS NpeAMeTa B

IIPaBUIILHOCTD [IOJIHOM 00beMe Yy4yeOHOM MpOrpaMMBbl,

pelLeHHs JOCTaTO4YHO ri1y00KO OCMBICIIMBAET




Xopomo
(6a3oBbIit
YPOBEHbB)

Y 10BIIETBOPUTEID
HO
(moporosbIit
YPOBEHB)

HeynosnerBopure
JIBHO
(YpoBeHb He
chopMHpOBaH)

o

MPAKTHYECKOTO
3aJJaHMS;
[IpaBUNBbHOCTD W/UIU
apryMEHTUPOBAHHOCT
b U3TIOKEHUS
(mocnenoBaTeIbHOCTh
JeHCTBUH);
CaMocCTOsATETEHOCTh
OTBETA;

KynsTypa peun;

U T.JI.

JTUCLUIUINHY, CaMOCTOSTENBHO, u
HCYEpIIbIBAIOIIIE OTBEYaET Ha
JIONIOJTHUTEIbHBIE ~ BOMPOCHL,  MPHUBOAUT
COOCTBEHHBIE TPUMEPHI MO MPOOJIEMATHKE
MIOCTaBJIEHHOTO BOIIpOCa, permi
MIpEIJIOKEHHbIE TPAaKTUYECKUEe 3aJaHus Oe3
OLINOOK.

CryneHTOM J1laH pa3BEepHYTHIM OTBET Ha
[IOCTABJIIEHHBI  BONPOC, TAE€  CTYIEHT
JEMOHCTPHUPYET 3HAHUS, IPUOOPETCHHBIC HA
JIEKUMOHHBIX U CEMHHApCKUX 3aHATHSX, a
TAKXKE MOJYYEHHBIE MMOCPEICTBOM U3YUYEHHUS
00s13aTeNbHBIX Y4E€OHBIX MaTEepHalOB IO
KypCy, MAaeT apryMEHTUPOBAHHBIE OTBETHI,
MIPUBOJUT IIPUMEPBL, B OTBETE MIPUCYTCTBYET
cBOOOJHOE  BJIaJEHUE MOHOJOIMYECKON
peUbI0, JIOTUYHOCTh U IOCIEI0BATEIIBHOCTh
orBeTa. OTHAKO TONYCKAETCs HETOYHOCThH B
OTBETE. Permmn MPEIJI0KEHHBIE
MpPaKTUYECKHE 3aJaHusg C HeOONbIIUMU
HETOYHOCTSIMM.

Crynentom JTIaH OTBET,
CBUJIETENBCTBYIOIIMI B OCHOBHOM O 3HAHUHU
MPOLIECCOB H3y4aemMoi JTHUCUATUINHBI,
OTJIMYAOIINNCSA HEAOCTATOYHOU TIIyOUHOMN
W TIOJTHOTOM PACKPBITHS TEMBbI, 3HAHHEM
OCHOBHBIX  BOTPOCOB  Teopuu, ciabo
c(hOpMUPOBAHHHIMU  HABBIKAMH  aHAJW3a
SBJICHUM,  IPOLECCOB,  HEIOCTATOYHBIM
YMEHHEM  JlaBaTh  apryMEHTUPOBAHHBIE
OTBETHI u MIPUBOJUTH PUMEPBHIL,
HEJOCTATOYHO  CBOOOJHBIM  BJIaJCHHUEM
MOHOJIOTHYECKOW pPEUbI0, JIOTUYHOCTBIO M

MOCIIEI0BATELHOCTHIO OTBeTA.
JlomyckaeTcsi  HECKOJIBKO  OMIMOOK B
coJlep KaHUU OTBETa u pelIeHnu

MIPAaKTUYECKUX 3aJaHUM.

CTyneHTOM JJaH OTBET, KOTOPBIN COJIEPKUT

pan CEpPBbE3HBIX HETOYHOCTEH,
OoOHapyXHMBAIOIIMA HE3HAHUE MPOLIECCOB
H3y4aeMon MPEIMETHOMN obnacry,

OTJIMYAIOIIUICS HETJIyOOKHUM pacKpbITHEM
TEMbl, HE3HAaHUEM OCHOBHBIX BOIIPOCOB
TEOpUH, HeCc(HOPMHUPOBAHHBIMU HABbIKAMU
aHaJau3a SBJICHUHM, IPOLIECCOB, HEYMEHHEM
JaBaTb ~ apryMECHTHPOBAHHBIE  OTBETHI,
ciadbIM  BJIAZICHUEM  MOHOJOTHUYECKOU
peublo,  OTCYTCTBHEM  JIOTHYHOCTH U
[I0CJIE€0BATEIILHOCTH. BsiBo1BI
[IOBEPXHOCTHBL.  PerieHne NpakTHYECKHUX
3aJlaHU HE BBINOJHEHO. T.e CcTyaeHT He
croco0€H OTBETUTh Ha BONPOCH! JIaXe IpHU




AOIMOJIHUTCIIBHBIX  HABOISAIIMUX  BOIIPOCAX
npenoaaBaTeis.

9. VYEBHO-METOAYECKOE 1 THOGOPMALIMOHHOE OBECITEYEHHE
TACIATITAHBI

9.1. YueOHas JuTeparypa

a) OCHOBHasl JINTepaTypa:

1. Kacarkun A.I'. OCcHOBHBIE MPOIIECCHI U anmapaThl XUMHUECKON TexHosoruu. M.: Xumus, 2004.

2. KyrenoB A.M., bounapesa T.U., bepenrapren M.I'. O6mas xumuueckas texHomorus. M.: MKI]
«AxanemkauTay, 2003.

3. MyxnenoB WN.II., ABepOyx A.f., Tymapkuna E.C., ®ypmep N.D. O0mmas xumuueckass TeXHOJIOTHS
/mon penakiueit Myxnenosa M.I1./. M.: Beicmias mkomna, 1984.

4 MyxnenoB W.IL., ABepoyx A.., Tymapkuna E.C., ®ypmep N.D. Obmas Xxumudeckass TEXHOJIOTHUS
/mon penakiueit Myxnenosa M.I1./. M.: Beicmias mkomna, 1984.

5.MyxnenoB W.II. u ap. «OCHOBBI XUMUYECKOUN TeXHOIOrUMW». M.: Beicur. mik., 1975

6. MyxnenoB W.I1., Tam6osresa B.Jl. «OcHOBBI XuMudeckor TexXHOJIOoTUN». M.: 1968

5. CokounoB P.C. «Xumnueckas texHonorus». M.: 2000

0) AONOJIHUTEIbHAS JINTEPATypa

1. Tenbnepun H.W. OcHOBHBIE NpoLiecChl U anmnaparbl XuMudecko TexHonoruu. M.: Xumust, 1982.

2. Jle6enes ILI". Xumust u TEXHOJIOTHUS OCHOBHOTO opraHndeckoro cuare3a. M.: Xumus, 1981.

3. AsepOyx A.f, Tymapkuna E.C. MyxnenoB W.I1. Ilpaktukym mo oO1ieit XUMHIECKON TEXHOJIOTHH.
M.: Bricmas mxoina,1979.

4. Jlunuesckuii b.B. Metamnyprus yepsbix MeramuioB.M.,1980.

5. HukonaeB A.®. CHHTETHYECKHE IMOJTUMEPHI U TIACTMACCHI HA KX 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

NogakownE

9.3. IIporpammHoe odecrieueHue

YHuBepcurer oOecreuyeH HEOOXOJWMBIM  KOMIUIGKTOM  JIMIICH3UOHHOTO M CBOOOJHO
pacIpoCTpaHIeMOT0 IPOrpPaMMHOTO 00ECIIeYeHHsI, B TOM YHCJI€ OTEYeCTBEHHOTO MPOU3BOJICTBA.

Kaxnplii oOydaromuiicss B TEYCHHE BCErO IepHoja OOYYCHHsI OO0CCIeUeH HHIUBUIYATbHBIM
HEOTPaHUYEHHBIM JIOCTYTIOM K 3JIEKTPOHHON MH(POPMAITMOHHO-00Pa30BaTEILHON Cpeic YHUBEPCUTETA
U3 JI000W TOYKH, B KOTOPOH HMMEETCS JTOCTYNl K HH(POPMAIMOHHO-TEJICKOMMYHHKAIAOHHOW CETH
«IHTEepHET» KaK HA TEPPUTOPHH YHUBEPCUTETA, TAK U BHE €€.


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

VYHuBepcutrer o0ecreueH  CIEAYIOIUM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  MPOrpaMMHOIO
o0ecreueHusl.
1. JIuueH3uoHHOE MporpaMMHoe obecnieueHue, ucrnosnbzyemoe B Murl'y
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.ITporpammusiii kommiaekc MMUC “Busyansnast Ctynus TectupoBanus’”
1.4. AatuBupycHoe I10 Eset Nod32

1.5.CnpaBouHo-tipaBoBasi cucrema “I"apant”

Hapsmy C TpaaUuIUOHHBIMHU U3AAHUAMU CTYACHTBI W COTPYAHUKH HMCIOT BO3MOXKHOCTH
MOJIb30BATHCS 3JICKTPOHHBIMHU IMOJTHOTCKCTOBBIMUA bazamu JaHHBIX:

Tabauya 9.1.

Ha3zBaHue pecypca Cceblaka/nocryn

OnektpoHHass OuOnmoreka ownaiiH «EmuHoe okuHo k | http://window.edu.ru
00pa3oBaTEILHBIM peCypcamM»

«O6pazoBarenbHbIii pecypc Poccumn» http://school-collection.edu.ru

denepanpHblii  00pa3oBaTEeNBHBI TOpTAT: yupexaeHus, | http://www.edu.ru —
nporpammel, ctanaaptel, BY3s1, Tectel EID, A

denepanbHblii HeHTp HHOOPMAIMOHHO-00pa3oBaTenbHbIX | http:/fcior.edu.ru -
pecypcoB (PLINOP)

ObC "KOHCVJIbTAHT CTYAEHTA". Dnexrponnas | http://polpred.com/news
O6uOIMOTEeKa TEXHHUECKOTO By3a

W3narenscTBO «JIaHby. DnexkTpoHHO-OMbOIMOoTeuHas | http://www.studentlibrary.ru -
cucTeMa

Pycckasi BupTyanbpHas OuOIHOTEeKa http://rvb.ru —

W3narenscTBO «JTauby. DnexTporHO-0ubmMoTeunas | http://e.lanbook.com -

cucTeMa

ExxenenenpHuk Hayku W oOpasoBanums [Ora Poccunm | http://old.rsue.ru/Academy/Archive
«AKageMus» s/Index.htm

Hayunast snexkrponnas 6ubanoreka «e-Library» http://elibrary.ru/defaultx.asp -
DnekTpoHHO-0nbnnoreuHas cucrema [IPRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPaBOYHAsl CUCTeMa JOKyMeHTOB B cdepe | http://www.informio.ru
oOpa3zoBanus «MHpopmMuo»

HNudopmarnmonno-npaBoBas cuctema «I apaHT» CeteBas Bepcusi, JOCTYIIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATHUBHOM
cetu Unrl'y

DjeKTpoHHO-0MbHoTeuHast cuctema «HOpaitr» https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

TpeboBanus K ayIuTOpUM JUIsl JIEKIMOHHBIX M NMPAKTUYECKUX 3aHATHUN: OeclyMHas CBeTJas
ayIuTOpHs Ha 25 1MOoCaJl0YHbIX MECT C TOCKOM.

Tpe6GoBaHus K ayJUTOPHH [Uisi TaGOPATOPHBIX 3aHSTHIA: TaGopatopus 60-70 M° ¢ BBITSKKON,
O0IMM M MECTHBIM (HaJ MIECThI0 pabOYMMH CTOJAMH) OCBEUICHHEM, KaHAJIM3alUed (XOJoaHast |
ropsiuas Boja).


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 CHENHUATM3UPOBAHHOMY OOOPYJIOBAHHUIO: BBITSKHON IIKad, XUMHYECKU CTOHKas
paKoBMHA, IIECTb JAaOOPAaTOPHBIX CTOJOB CO CTOHKMUM TIOKPBITUEM, OJMH CTOJ] IpernoaaBaTes,
JIBEHAAATh J1a00PaTOPHBIX CTYNIBEB, 10CKA, TEXHUUECKHE U AHATUTUYECKUE BECHI.

151 TeopeTH4YECKOro Kypca MMerTCs:

Jlexuyu, npe3eHTanuu

KoHTponbHbIE TECTHI.

Crnicku BOIPOCOB J1J1s1 IPOBEACHUS KOJIJIOKBHYMOB.

BapuanThbl 3a1aHuii 17151 KOHTPOJIBHBIX padoT.

BapuanTsl 3ananuit 1uisi caMOCTOSITENIEHOM pacdeTHON paboThl (CHEUaIbHO pa3pabOTaHHbIN U
W3JJaHHBIM MIPAKTUKYM JUIS CTYJCHTOB).

Habop peakTrBoB 1 000py10BaHUS AJIs IEKIIMOHHBIX OIBITOB.

ko E

Sk

151 1a00paTOPHOro NPaKTHKYMA!

1. Tematuka u omnucaHue JaOOPATOPHBIX PabOT (crneuuanbHO pa3padOTaHHBIM W W3JaHHBIN
71a00paTOPHBII MPAKTUKYM JUISI CTYJJCHTOB XUMHUECKOTO HAIIPABJICHHUS).

Habop XMMU4YeCKUx peakTUBOB K Ka) 10U JabopaTopHOU padoTe.

3. JlabopaTopHble yCTaHOBKH, 000OpYIOBaHUE.

N

11. METOANYECKHUE YKA3ZAHUSA JJISA OBYYAIOIUXCHA
ITO OCBOEHMIO JTNCHUIIJIMHBI

Jlist yCHEmHOro OCBOGHUS JIGKIIMOHHOTO MaTepraia o0yJaromuecs J0JKHBI TTOCEIIaTh JIEKIUU |
KOHCIIEKTUPOBaTh HMX B CHEUUaIbHYIO TeTpaab. OueHb IMOJE3HO Mepel TeKylled JeKuuei
IPOCMOTPETh MaTepuai npeapyaymei. [Ipu KOHCIEeKTHPOBAHNY CIIEAYET 3alHUChIBATh JIUIb OCHOBHBIC
IIOJIOKEHHMS, IOCIIEI0BATEIBHOCTh BbIBO/JIOB 3aKOHOB M YPaBHEHHH, BOCIIPOM3BOAMTH HEOOXOIUMBIE
CXEMBI U PUCYHKH. ECIIM BO3HUKAIOT BONIPOCHI 110 YaCTH MaTepuaia U HET BO3MOKHOCTH BBISICHUTB UX
cpasy, cielyeT OTMETHTh OCTaBIIEECs HEMOHATHBIM M IOCIE JIEKUUU (B CBOOOAHOE BpeMs) HaWTH
COOTBETCTBYIOLIMI MaTepuaji B JuTeparype, VHTepHeTe WM BBIACHUTH y MpENojaBaTelsi BO BpeMs
IIPAKTUYECKUX 3aHATUN WM Ha KOHCYJIbTalUAX.

[lpy mOATrOTOBKE K NPAKTUYECKUM M JaOOpAaTOPHBIM 3aHATHSAM HEOOXOIMMO IOBTOPHTH
TEOPETUUYECKYI0 YacTh KaK 0 KOHCIEKTaM JIEKIMH M yd4eOHMKaM, TaK U IO COOTBETCTBYIOLIEMY
y4e0HO-METOINYECKOMY TIOCOOHIO.

JlaGopaTtopHass paboTa MO TEIUIOBBIM IIpolieccaM HMEET IIeJIbI0 3HAKOMCTBO C IIpolleccaMy
TEINIO00OMEHa, pacyeT NPAKTUYECKOTO M TEOPETHYECKOro Kod(pUIMEeHTOB Terutonepenadu. OHa
BKJIIOYAaeT B ce0sl OTHOCUTEIBHO IPOCTbIE pacueTHbIE CTAJAMM TEIUIOBBIX PACUeTOB, OTPAXKCHHBIE B
MPAaKTUYECKONH YacTH 3TOT0 paslena JUCIHUIUIMHBI, a Takke Ooyiee CIIOKHBbIE MPHHLMUIBI pacueTa,
OCHOBAaHHBIE HA KpHUTEPHUAIbHBIX YpPaBHEHMSX, SIBIAACh, TaKUM 00pa3oM, MEpONPHUATHEM IO
KOMIUIEKCHOMY PACCMOTPEHUIO BCEM TEIUIOBOM TEOPHUM B paMKaX XUMHUYECKOHM TEXHOJIOTHH.
JIaGopatopHasi paboTra Mo MaccoOoOMEHy — 3TO, XOTS M YacTHBIM, HO OYeHb Ba)KHBIH M BechbMa
pacmpocTpaHeHHBIH MTPUMEP — 3HAKOMCTBO C PEKTHPHUKAIMOHHBIM TporieccoM. OCHOBHOE B paboTe —
HaOJIOZICHNS M U3MEPEHMUS, pacueTHas 4acTh JOCTATOUHO MIPOCTA U HEBEIUKA 110 00BEMY.

OcHoBHble TpeOoBaHUS K O(QOPMIICHHIO OTYETOB MO JaOOpaTOpHBIM paboTaM cojepxkarcs B
COOTBETCTBYIOIIEM TOCOOHH.

DK3aMeH — 3TO 3aBepIIaroliee OIEHOYHOE CPEACTBO MO JWUCIUIUIMHE, TTO3BOJISIONIEE YTOUHUTH
YPOBEHb YyCBOEHMs MaTepuasa oOydaromumucs. [lpu mNOAroToBKE K JK3aMeHy, B 0O0uIeMm,
PEKOMEHIYIOTCS T€ )K€ JACHCTBHUS, YTO U B CIIydae IPYIMX KOHTPOJBHBIX MEPONPHUSTHIA: TIIATEIbHAs
npopaboTKka Marepuana MO KOHCIEKTaM JIEKIUH, y4eOHbIM M Y4eOHO-METOJMUYECKHUM IOCOOHSIM,
IpyruM  HUCTOUYHUKU. Kpome 53TOoro, HEOOXOAMMO BBHIIEIHTh Hawbojiee TPYAHBIE pas3lenbl |
chopMyIHPOBaTh BOIIPOCH! MPENOaBATENI0 K KOHCYIbTALUH MEepel IK3aMEHOM.



PabGoyas mporpamMma AUCHUIUIMHBI «XUMHUYECKasi TEXHOJIOTHs» COCTaBIIEHAa B COOTBETCTBUH C
tpeboBanusiMu OI'OC BO no cneunansHoctu 04.05.01. «DyHnaMeHTanbHas U MPUKIATHAS XUMUS,
YTBEPKACHHOTIO MpHKa3zoM MuHHcTepcTBa 0OpazoBaHusi U Hayku Poccuiickoit denepauuu or 13
uronst 2017 r. Ne 652

IIporpammy cocraBuia:

K.T.H. podeccop kadeapbl XUMUN Apuaxosa P.JI.

Paboyas mporpamma yTBepiKIeHa Ha 3aceaHuU KaQeapbl XUMHUU

IIpoTokon 3aceganua Ne 8  or « 22 » ampens 2026 .

Pabouyas mporpamma ogo0peHa y4eOHO-METOJHYSCKUM COBETOM XUMHUKO-OUOIIOTHYECKOTO
¢bakynbTera

[IpoTtokon 3acemanuss No . 6 or « 28 » _ampens 2026 T.



CBejieHus 0 epeyTBeP:KIEHUU MPOrPpaMMbl HA OYepeIHON YueOHblii roa u
perucrpauuu u3MeHeHH

YueOHbIit Pemenue Baecennbie n3aMeHeHU Iloamuce 3aB.
roj Kadeapel kadenpoit
(Ne mporokona,
JiaTa)




