


1. EJIM OCBOEHUA JNCHUITVINHBI

]_Ie.]'lﬂMl/l OCBOCHHUA NHUCUHUIIJIMHBbI «XHMHUYECKAA TEeXHOJOTHs»

TEOPETUICCKUX 3aKOHOMepHOCTeI>'I OCHOBHBIX TIPOLICCCOB XUMHYECKOMN TCXHOJIOT'HNH,

ABJIAKOTCH:

U3y4yeHue

3HaAKOMCTBO C

TeOpHeﬁ XUMHUYCCKUX PECAKTOPOB U O6H_II/IMI/I NpuHOUIIaMH pa3pa60TKI/I XUMHKO-TEXHOJOTUYCCKUX

nmpoueccoOB Ha OCHOBE CUCTECMHOIO nMoaxoaa

JlucimrinHa crocoOCTBYET Pa3sBUTHIO Y CTYACHTOB 3HAHUH U YMEHMH B PELICHUU MPAKTHYECKNX

BOIMPOCOB B 001acTH XUMHYECKOI TEXHOJIOrNHY, YMCHUE HCIIOIB30BATH TCOPCTUHUYCCKUC MOAXOAbI IIPU

pa3pa60TKe HOBBIX TEXHOJOTUM U NpOBOAUTEL HYUCIICHHBIC PacCuCThI. Kpr JIOJKEH COJEHCTBOBATh

Pa3sBUTHUIO HAYYHOTO MHUPOBO33PCHUA CTYACHTOB.

CI)opMI/IpyeMbIe JUCLUILIMHON 3HAHUS U YMEHUSA I'OTOBAT BbIITYCKHHKA JIaHHOH o6pa,3013aTeanof/'I

IPOrPaMMBbI K BBIITOJHEHHUIO CIEAYIOMUX 0000IEHHBIX TPYIOBbIX (PYHKLHH (TPYAOBBIX (PYHKIHI):

Tabauua 1.1.
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26.003

YnpasieHue cTagusiMu

IIpoexTuposanue ocobo

[0 KOHTPOJIIO
KadecTBa OHO-
TEXHOJIOrHYeC
KOI'o
MPOU3BOI-
cTBa
npenapa-ToB
nJs pacre-

HHBCOACTBA»

YECKOM U OMOTEXHOJIOTH-
YEeCKON MPOAYKLMH Ha
BCEX ATarax
[POM3BOICTBEHHOTO
rporecca

3aLUM 11O IPOU3BOACTBY
ouonpenaparos s pac-
TCHHUCBOACTBA

«Cneunanucr pabot o CIIO’KHBIX M3ACTUH U3
IO IPOCKTH- MPOEKTUPOBAHUIO HAaHOCTPYKTYPHUPOBAHHBIX
POBAHMIO U3JIENTAN U3 KOMIIO3HUIITUOHHBIX
u3gesuii u3 C/03.7
HAHOCTPYKTY HaHOCTPYKTYPHUPOBAHHBIX MATCPHAIIOB
KOMIO3ULIMOHHBIX
PHPOBAHHbBIX
KOMINO3HIIHOH MaTepuajos
HBIX MaTepH-
aJI0B»
40.011 IIpoBenenue Hay4HO- IpoBeneHne MaTEHTHBIX B/01.6
HCCICOOBATCIbCKUX 1 HUCCIICA0OBAHUM U
«Cneuuan OIBITHO- OTIpEIEICHHUE
HUCT I10 KOHCTPYKTOPCKHUX XapAKTEPUCTUK
HAay4YHO- pa3paboTok mpu MPOIYKIMH (YCIyT)
UCCIICIOB HCCIIENOBaHNN INposeaeHue PaboT MO B/02.6
CaMOCTOSITEJIbHBIX TEM 06paBOTKE 1 AHATH3Y
aTCJIbCKHN .
HAYYHO-TEXHUUECKOH
M H nHbopManun 1
OIIBITHO- PE3yABTATOB
KOHCTPYK HCCIIe TOBAHUH
PyxoBoacTso rpynmnoi B/06.6
TOPCKUM
PabOTHUKOB IIPU
pa3paboTK HoCAC AOBAKHH
am» CaMOCTOSTEIbHBIX TEM
26.013 Kontposas xauectsa ceippst|  A/01.6
«Cneunaauct KonTponb kauecTBa XUMHU- 1 MaTepHAJIOB B OPTaHU-




2. MECTO JUCHMIUVIMHBI B CTPYKTYPE OIIOII BO

XuMudeckasi TEXHOJIOTHST - OOHAa U3 (PYHIAMEHTAJIbHBIX IUCIHUIUIAH, OTHOCSLINXCSA K
oOsi3aTenbHON wacTu mucuuruinH bioka 1; usy4aercst B 8 cemectpe.

[Ipenmaraemplii sl U3yueHHUs] KypC MOMOKET CTyAE€HTaM MPUOOPECTH 3HAHMS MO OCHOBHBIM
MpoLeccaM XUMHUYECKON TEXHOJOTUH, MOHATh CYLIHOCTb UX MPOTEKAHUSI HA OCHOBE TEPMOIAMHAMUKH,
TEOpUU PaAcTBOPOB U (Ha30BBIX PABHOBECHH, XHUMHYECKOH KHHETUKM M KaTajiu3a, MeXaHH3Ma

XUMHYCCKHUX peaKHHfI, QJICKTPOXUMHUYCCKUX MPOLECCOB, KOPPO3HU U METOAOB 3aIUTHI OT HEC.

Tao6auua 2.1.

CBs3pb AUCHUIIJIMHBI «XHUMHYeCKAS TEXHOJIOTHS» C npeameCTBY OIUMH JUCHHIIVIMHAMHA U
CPOKH HUX U3YY€HHUSA

Kon JIMCLUIIINHBL, MPEAIIECTBYIOIINE TUCITUTUINHE Cemectp
TVCIUTITAHBI «XuUMHIUecKast TEXHOJIOTHS

b1.0.12 Maremartuka 1-4
b1.0.13 ®dusrka 1-4
b1.B.10 Hndopmaruka 2

b1.0.04 Heoprannveckas xumus 1,2
b1.0.21 AHanuTu4eckasi XuMusi 3,4

Taoauna 2.2.

Cea3b AUCHHUIIJIHHbI «XHUMHYECKAS TEXHOJOTHD € noCJeAY O IUMHA TUCHUIIVIMHAMH U
CPOKH UX U3YYCHHUSA

Kon JMCUMIUIMHBL,  CAeAyloIlue 3a AUCLUIUIMHON Cemectp
JUCLIATUTHBI «XUMHYecKast TEXHOJIOTHS»
b.1.B.05 Hcropust u Mmerononorus XuMuu 9
b.1.B.JIB.02.01 [MeToapl OpraHn4eCcKOro CUHTE3a 9
b.1.B.05 Teoperndeckne OCHOBbI HEOPraHUYECKON XUMUHU 9
b.1B.06 Tepmuueckuit ananu3 HepTH U HEPTEIPOAYKTOB 9




B pe3yabTare 0CBOCHHUA JHCHHIIJIHHBI oﬁyqaloumiicn AOJIZKCH

3HaTh!

- 6aSOBYIO TCPMHUHOJIOTHIO, OTHOCALNYIOCSA K OCHOBHBIM IIpOLECCAM H allmaparaMm XUMHYECKOMN
TCXHOJIOT'HNH,

- OCHOBHBIC TTOHATHS U 3aKOHbI T'MAPOAUHAMHUKH, TPOHECCOB TCILJIO- U MaCCOO6MeHa;

- OCHOBHBIC TEXHOJIOTUYCCKUC KPUTCPUU S(I)q)eKTI/IBHOCTI/I XUMHKO-TCXHOJIOT'MYCCKOT O mnpouecca U ux
MATEMATHYICCKOC BBIPAKCHUC,

- CTPYKTYpPY MaTeMaTUYeCKON MOAEIN XUMHUYECKOTO PEaKkTOpa U MIPUCMBI €€ YITPOLLUCHUA,

- OCHOBHBIE MOJIOKEHHUS MaTeMaTU4eCKOM TCOPUH SKCIICPUMCHTA.

Ymers:

- paboTath €O CIpPaBOYHOH JHTepaTypoil (TadnuMuamu, pacyeTHBIMH JIUAarpaMMaMu U
HOMOTpaMMaMH), NPeAHA3HAUYEHHOH IS peIeHNs] HHXKEHEPHBIX 3a1a4;

- MPOU3BOAMUTH PACUYET TEPMOJUHAMMYECKMX M KHHETHYECKMX XapaKTePUCTUK THUIOBBIX IPOLECCOB
XUMHYECKON TEXHOJIOTHH;

- pewlarb 3a7avd IO pacyeTy MapaMeTpoB TEXHOJOTMYECKOTO peXHMa U ONpPEeAessoIHNX
pa3MepoB OCHOBHBIX aNapaToB XUMUYECKOI TEXHOIOTUH;

- MOACIHNPOBATE XUMUKO-TEXHOJOTHICCKUE IPOLECCCHI C LEJIbIO UX pacuye€Ta U ONTUMHU3ALNHN.

e Baagern:

- IPOCTPAHCTBEHHBIM MBILIJICHUEM;

- OCHOBHBIMH MOHATUSIMU XUMHH,;

- HaBBIKAMHU TIOMCKA U 00paboTku HHPOPMALIUHL;

- OCHOBaAMH TC€XHOJIOI'MU MOJYUCHUS BEILIECCTB.

3. KOMIIETEHIIUHU OBYYAIOIIETIOCs, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA TNCHUILINHBI

[Iponiecc w3yueHHWs AWCLMIUIMHBI HANpaBieH Ha (OPMHUPOBAHHE 3JEMEHTOB CIEAYIOLINX
komrnereHuui B coorsercTBrn ¢ PI'OC BO no naHHOMY HanpaBJIeHUIO:

Tabauya 3.1.
Kon HaumenoBanue Nuauxartop B pesyabTare ocBoeHus:
KOMIETEHI KOMIIETeHIHH AOCTHIREHHS AHCLHUIUTHHBI 00y4ar0 Ui Ccs

HH KOMIIETEHL[HH JOJI2KEH

Yﬂueepcaﬂbﬂble Komnemenuuu u uubukamopbl UX O0CMUNICCHUS




YK-3 CnocoGeH opranmuso- YK-3.1. Ilommmaer | 3nate — meToaumku (GopMupoBa-
BbIBATb H PYKOBOAUTHb | pPEKTUBHOCTE  HC- | HHS KOMAHI, METOABI pa3paboTku
pa0oToii KOMaHABI, BbI- | IIONB30BAHMI CTpaTe- | KOMAaHAHOW crpateruu U 3¢dek-
pabaTbiBasi KOMaH[- TMH  COTPYAHMYECTBA | THBHOTO PYKOBOJACTBA  KOJICK-
HYIO CTPATEeruio sl JUISL JOCTH)KCHHSL | THBAMH, OCHOBHBIC TCOPUH JIU-
AOCTHIKEHHSI TIOCTAB- MOCTABJICHHOM LIENH, | ACPCTBA U CTHJIM PYKOBOACTBA.
JICHHOH LieJTH OTIPEIEISICT CBOIO | YMmeTb — pa3palOaTeiBaTh KOMaHA-

POJb B KOMAHAE HYIO CTpaTeruro; (popMyIHpOBaTh
YK-3.2. ITonmmaer | 3amaum  wieHaM KOMAaHIBI IS
OCOOCHHOCTH TOBEAC- | AOCTHIKCHHMS MOCTABJICHHOW LICIH;
HUS BBIJCICHHBIX | MPUMCHATh S(QECKTUBHBIC CTHIH
Ipynm e, ¢ | PYKOBOACTBA KOMaHIOM.
KoTOpeIMH  paboTtacT | Boagerb: — yMcHueM aHanmm3u-
/B3anMOICHCTBYET, poBaTh, MPOCKTHPOBATH U Opra-
VUHUTBIBACT X B CBOCH | HHU30BBIBATh KOMMYHHKAIIMH B
JeaTenbHOCTH (BBIOOp | KOMaHAEe A JOCTIDKCHMS IOC-
KaTErOpHU TPYHII | TAaBJIEHHOHM  LEAH,  METOJAMH
TIOACH OCYLICCTBIACT- | OPTAHM3ALMU U YIPABICHHUS KO-
¢ 00pa30BaTCIBHOM | JICKTHBOM.
OopraHuzanycii B 3aBU-
CHUMOCTH OT LEIeH
HNOATOTOBKH —  TIO
BO3PACTHBIM  OCOOCH-
HOCTSM, IO 3THHYEC-
KOMY HWIH PEIUTHO3-
HOMY TNPU3HAKY, COLH-
AIPHO HE3AINUIICHHBIC
CIIOM HACCNCHHSI U
T.IL.)
YK-3.3.  Ilporuosu-
pyeT pe3yabTatsl (moc-
JCICTBLN) JTUIHBIX
JEUCTBUH HW IUIAHHU-
pyeT MOCIeIOBATEb-
HOCTh  ILIAroB IS
JOCTIKCHHUS
3aaHHOTO PE3yIbTaTA
YK-3.4. DOddexTusHO
B3aUMOJCHCTBYET c
JPYTHUMH WICHAMH KO-
MaH/pl, B T.4. YYaCTBYCT
B oOmeHe wuH(pOpPMA-
OUCH, 3HAHHSA-MH H
OTIBITOM, M NPE3CHTALINN
PE3yIBTATOB paboTs
KOMaHIbI
Obuwienpogheccuonaivvie KOMNEMEeHUUU U UHOUKAMOPDL UX OOCMUNCCHUS

OIIK-1 Cnocoben anamusu- | OIIK-1.1. TIposoaur 3HaTh: CTAaHJAPTHBIC METOABI
poBaTb, HMHTEPHPETH- | KPUTHUCCKUH aHAIN3 HOJTYYCHHUS, UACHTU(UKALIH U
poBaTeb H 0000IIATH | PE3YIBTATOB HCCJICIOBAHUS CBOMCTB BEIICCTB U
pe3yJbTaThI IKcHe- | COOCTBEHHBIX MaTepuasIoB, Mpasmia 00padboTKU 1
PHMEHTAJIbHBIX U | OKCIICPUMEHTAIBHBIX U | OOpMICHHUS PE3yIbTaTOB PAOOTEI,

PACUYCTHO-TCOPETH-

PacUCTHO-

npasuia Th




YeCKHX pafoT XHMH- | TCOPETHUCCKUX padorT,

BaageTb: 0a30BBIMU HABBIKAMU

YyecKoii HANPaBJeH- | KOPPEKTHO MPO-BEACHUS XUMHUYECKOTO
HOCTH HHTEPIPETUPYET UX SKCHEPUMEHTA 1 0(hOPMICHH €ro
PEe3yIbTaTOB
YMmeTb: IPOBOAUTH IPOCTHIE
XHUMUYIECKHE OIBITHI TI0
HpeAJIaracMbIM METOANKAM
OIIK-1.2. 3Hath: METOBI MOy UEC HU,
dopMynupyeT  3aKkmo- | uaeHTH(UKAIUK HCCIIeIOBAHUS

YEHHMS M BBIBOJABI IIO
pesyabTaTaM aHaAIu3a

JUTEPaTyPHBIX JaH-
HBIX, COOCTBECHHBIX

BCIIECTB (MATCPUAIOB), CTAHAA-
pTHBIE 00PAOOTKH PE3YIbTATOB
AKCIICPHMEHTA

OKCIICPUMCHTAIBHBIX U
PacUeTHO-TCOPETH-
YECKHX pabot B
n30paHHoO# 001acTH
XHUMHH WIH  CMEXKHBIX
HayK

¥YmeTb: OpPOBOAUTH  MHOTOCTA-
JUIHBIA CUHTE3, BHIOMPATH METOJIBI
JUATHOCTHUKHU BEINECTB U
MarepuanoB, MPOBOAUTH  CTaH-
JapTHbIC HU3MEpCHHM, oOpabarsi-
BaTh PE3YIBTATHI DKCIICPUMEHTA

B.]'la):[eTb: HaBbIKAMHU TIIPOBCAC-HUA
OKCIICPUMCHTA n MCTOOAAaMH
00pabOTKH €ro Pe3yIbTaToB

OIIK-2 Cnoco6en mnposoguts | OIIK-2.1. PabGotaer ¢ | 3HaTh: OCHOBBI TEXHUKH
XHMHYeCKHi XUMHUYESCKHMHU 0e30macHOCTH B XHMHYECKOU
IKCHePHMEHT ¢ | BemecTBaMH ¢ | maboparopuu
HCIOJIb30BAHHEM COOMOACHIEM HOPM | YMeTb: MPaBHIBHO C TOUKH 3PCHHS
COBPEMEHHOI0 TEXHHUKH OC30MACHOCTH | TEXHHUKH OE30MaCHOCTH 00paIaThes
o0opyaoBaHus, OIIK-2.2. Ucnomas3yeT | €O CTCKJISTHHOU XUMHYCCKOH
cobmmoaas HOPMBI | CYINCCTBYIOLIHNE U | MOCYAOH U peakTHBAMHU
TeXHHKH 0e30macHOCTH | paspabarsiBacT HOBbIC | Biaagerb: ocHoBamMu Ge3omacHOro

METOJUKH TOJYYCHHUS U | IPOBEACHHSA XHUMHUYECKOTO
XapaKTCPU3ALIN SKCIIEPUMEHTA
BCINECTB M MAaTCPHANIOB
I peIICHHs — 3a7ad
mpodeCCHOHANBHOM
JCATSIbHOCTH
OIIK-2.3. ITpoBoaur
WCCNEI0OBaHUA CBONCTB
BCINECTB M MAaTCPHANIOB
c HCTIOIB30BAHUEM
COBPEMEHHOTO
HAYYHOTO
000pY AOBAHUS
Ilpogheccuonanvrvie Komnemenyuu U UHOUKAMOPHL UX OOCUNCEHUS

MK-2 Cnocoben oxaseBath | [1K-2.1. IMposogur | 3HaTh: OCHOBHBIC ©Oa3bl JAHHBIX
HH(}OPMAILTHOHHYIO JUTEPATYPHBIH ~ TMOUCK | XUMHYECKOTO NPOQHIL, IEPEUCHb
MOAAEPIKKY Mo TeMe, 3aJaHHOM | HICTOUHHMKOB HAyIHO-TEXHHUUYECKOH
CnenHaIHCcTaM, CICLHUAINCTOM  Oonee | TUTeparypbl,  HOPMATHBHBIX U
OCYLLECTBJISIFO LLIHM BBICOKOM METOJUYECCKUX MaTCPHATIOB
HAYYHO- KBaTN (DUKALHH, ¢ | Ymers: noaOupaTh HAY4HO-
HCCJIEI0BATENIbCKHE HCTIOIb30BAHUEM TEXHHYECKYIO JUTEPATYPY,

paﬁOTbl OTKPBITBIX HCTOYHHKOB

HOPMAaTHBHBIC n MCTOIHYICCKHC




uHpopmanmm mMarepuanbl 1Mo WHHOPMALMOHHON
XHUMHUYCCKOTo npoduist | 6€30macHOCTH, paspabarbiBaTh
IUIAHbl M TPOTPaMMbl TPOBEACHHS
HAYYHBIX UCCIICJOBAHMIA U
TCXHHYCCKUX  pas3paboTok s
PELICHUSI PA3IMYHBIX 33124

IIK-2.2. Cocrasnser
KpaTtkue 0030pel 1O

TeME HAayHHO= | Bragetn: HaBBIKAMHU
HCCJIE J0OBATEIbCKOM SKCTIEPHMCHTATBHOM OLICHKH
paboThI 3AIALIEHHOCTH 00OBEKTOB

uH(pOpPMATH3ALMH, [0 33JaHHBIM
METOJUKAM TEXHOJIOTHH 00paboTKu
PE3yJIbTATOB, OLCHKH MOTPEIIHOCTH
U JOCTOBCPHOCTH  PE3Yy/IbTATOB
HU3MEPEHHH

4. OFBEM JJUCHUIINHBI U BUJIbl YYEBHOMN PABOTHI

Ta6auna 4.1.
O0bem auCUHMIIMHBI M BHABI y4eOHOH pa0doThl
Bupn yueOHoii padoThI Bcero uacos 8
cemecTp
OO1ast TpPyA0EMKOCTb TUCLIUTLTHHBI 252 252
AyIUTOpHBIE 3aHATUS 120 120
Jlekiun 60 60
JlabopaTopHble 3aHSTHS 60 60
CamocrositesnbHas padota ctyaentoB (CPC) 105 105
Kontpomnb 27 27

5. COAEP)KAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3BAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJITUMYECTBA
AKAZJEMHYECKHX WIH ACTPOHOMHUYECKHX YACOB U BU1OB YYEBHBIX
SAHATHUHU

5.1. CTpyKTYypa AMCUHILIHHBI

OO1ast Tpy10eMKOCTb JUCLUIIMHBI COCTABJISIET 7 3aU€THBIX eAMHUL, 252 4aca

Taoauna 5.1.

/1

Pa3nen nuciuImimHeI
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Jex- | Jlabo- | Camoc-
uuM | patop- | Tosite-
HbIE JIbHBIE
paGote! | paboTbl

IIpenmer u 3amaud | 8 1-3 2 2 12 OIpoc
XUMHYECKON TEXHOJIOTHH.

OcCHOBHBIE  TeXHOJOru4yeckue | 8 1-3 4 4 16 Konnox-
TIOHATHS U ONPENICJICHUS. BUYM
Knaccudpukaums OCHOBHBIX | 8 1-3 12 12 20 OIpoc
MIPOLIECCOB.
OO1ire BOMPOCHI XUMHYECKOH | 8 4-7 14 14 16 Konnox-
TEXHOJIOTMHU BUYM
Teoperuyeckue OCHOBHI | 8 8-12 14 14 20 Konnok-
XUMUYECKON TEXHOJIOTUH BUYM
IIpousBoacTBeHHBIE MTpoLIECCHl | 8 13-19 14 14 21 Pacuernbie
3a0a491
Hroro: 60 60 105

5.2. Conep:kanue IHCUUILIMHBI « X HMHYECKAS TEXHOJIOT U

Tema 1. [Ipeamer u 3a7a4u XUMHU4YECKOH TeXHOJIOTHH. OCHOBHbIE TEXHOJIOTHYECKHE MOHATHS H
onpenenenusi. Knaccudpukanms 0CHOBHBIX MPOLECCOB.

Ilpenmer u 3agaun  XUMHYECKOH TexHoyoruu. Bakhelinne HanpaBieHUst pa3BUTHS
XMMHUYECKOH TEXHUKM M  TEXHOJOTHMHM. XHUMHYEeCKas  IPOMBIIUIEHHOCTD U NPOOJIeMbI
*Kn3HeoOeCIIeueHus!.

Ponmp w MacmrTaObl HUCMONB30BAHUS XUMHYECKHX IIPOLECCOB B  pasiM4HBIX cdepax
MaTepUaIbHOIO MPOU3BOACTBA. MeECTO XMMHMUYECKON NPOMBILUIEHHOCTH B HAPOAHOXO3HCTBEHHOM
KOMIUIEKCE CTPaHBI.

Xumuko-rexnonorndeckuii npouecc (XTII) u ero comepkanue. JIMMUTHPYIOIIUE CTaaHU.
ITporeccel, mpoTekaromye B KHHETUYeCKOH, Tn(Py3nOHHON U nepexoaHOil 001acTsx.

Texunonornyeckue kputepuu 3pdekTHBHOCTH (PYHKIIMOHUPOBAHUS XUMHKO-TEXHOJIOTHYECKOTO
nporecca.

OCHOBHBIE TEXHOJIOTHMUYECKHE IOHATUA U OIpENeNeHHs: NPOU3BOAUTENbHOCTb, MOLIHOCTb,
UHTEHCUBHOCTb,  pAacXOfHble KOI((ULUMEHTHI, CTENeHb IPEBPALIeHUs, BBIXOA MPOAYKTA,
CEJIeKTUBHOCTD (MHTErpajibHas U AudpepeHnnanpHas).

Knaccudukaums OCHOBHBIX MpPOLECCOB XMMHUYECKOW TEXHOJOTUH. | MApOMEXaHHYEeCKHe,
MaccooOMeHHbIe (U} Hy3HOHHBIE), TETUIOBbIE, XAMUYECKHE U MEXAHHUECKUE MPOLIECCHI.

Kunernueckne 3aKOHOMEPHOCTH OCHOBHBIX MpPOLIECCOB XHUMUYeCKOoW TexHojoruu. Ilonstue
nerokyent cumel X TIL

OpraHu3alliOHHO-TEXHUYECKass CTPYKTYpa OCHOBHBIX IPOLIECCOB XUMHMYECKONW TEXHOJIOTHH.
ITepnonuveckue, HenpepbiBHbIE U noayHenpepbiBHbIe XTI IIpoaomKuTenbHOCTD, IEPUOT U CTENIEHD
HENPEPBIBHOCTH.

CxeMbl ABI)KEHUS] MATEPUANIBHBIX U SHEPreTUYECKHUX MOTOKOB. IIpsAMOTOUHbIE, TPOTUBOTOUYHbIE
U TIEPEKPECTHBIE MPOLIECCHI.

I'omorennsie u rereporeHHble XTII. CranuoHapHble (YCTaHOBHBIINECS) M HECTAL[IOHAPHbIC
(HeyCTaHOBHBLIMECS) IPOLIECCHI.

3amaun M OCHOBHBIE CTaIMM HAy4YHO-HCCIENOBATEIbCKOW, OIBITHO-IPOU3BOACTBEHHON U
NPOEKTHOH pabOoThl B XUMHUYECKOW MNPOMBIIIEHHOCTH. OCOOCHHOCTH H3Y4€HHs MPOMBILIUICHHBIX
XUMHKO-TEXHOJIOTUUECKHIX TPOLIECCOB MO CPABHEHUIO C JTAOOPATOPHBIMU MCCIIEIOBAHUSIMH.



Tema 2. O0mue BONpPoCcbl XUMHYECKOH TEXHOJIOTHH

TepMonnHaMU4eCKHE pacyeThl XUMHKO-TEXHOJOTMYECKUX MPOLIECCOB. DKCTEHCUBHBIE (00BEM,
BHYTPEHHSIS SHEPTUsl, SHTAJbBIINSA, SHTPONUS U IP.) ¥ MHTEHCUBHbIE (TEMIEpaTypa, AaBJIeHUE U 1p.)
TepMOAMHAMHYEeCKHe mapamerpbl M uHTeHcupukauuss XTII. PaBHOBecHST B TOMOIE€HHBIX U
reTepPOreHHBbIX XUMHKO-TEXHOJIOTHUECKHX mnpoueccax. M3menenue sneprun ['m60ca u HampasieHue
NpoTeKaHusl mporecca. MeTonbl TEOPETUUECKOrO pacdeTa M OKCIEPUMEHTAIb-HOTO OMNpeAeTeHUsI
usMeHeHus suepruu ['udoea.

KayectBeHHasT W KOJMYECTBEHHAas:  OLIEHKA MOABIYKHOIO XMMHUYECKOrO PABHOBECHS.
3akoH pneicTByrommx Mmacc. KoHcTaHTa paBHOBECHSI U PaBHOBECHBII BBIXOJ MPOAYKTA.

Oco0eHHOCTH UCCIEeOBAaHMS PABHOBECHS B T'€TEPOrCHHBIX TEXHOJOTMYECKHX IMPOLEccax.
IIpaBusno ¢a3 u pa3oBbie paBHOBECHSI.

BnmsiHue naBneHus:, TeMnepaTypbl, KOHIEHTPALMU U APYTUX (PAKTOPOB HA COCTOSTHHE XMMHUYECKOTO
paBHOBecHsl. Pacuer paBHOBeCHs IO TEPMOINHAMUYECKUM JaHHBIM.

OcHoBHble TpUHLMIBL TepMoauHamudeckoro aHanuza XTII. CymHOCTB 3K-CepreTuuecKkoro
MeTona. DKcepreTuueckuii bananc u skceprerudeckuii KITJ1,

Hcnonb3oBaHne 3aKOHOB XUMHYECKOH KMHETHUKH NP BHIOOPE TEXHOJIOTHYECKOrO PEIKIMA.

IToHsTHE XMMUYECKOH M «TEXHUYECKOIN» KHMHETUKU. 3HAYEHUE TePMOAMHAMHYECKNX, MUKPO-
MaKpPOKUHETHYECKHX 3aKOHOMEPHOCTEN Il TEXHOJIOTHH.

@DakTOpBI, OIPEEISIIOLINE CKOPOCTh XUMHKO-TEXHUYECKHUX MPOLIECCOB, MPOTEKAIOLINX B TOMO- U
IeTepPOreHHbIX cpefax. Pojb KOHLEHTPAlMM pPeareHTOB, TEMIEpaTyphl, NABJICHUS U OOHOBJICHUS
MOBEPXHOCTH Pearupyoumx (a3 Ha CKOPOCTb MPOTEKAHUS TEXHOJIOTHUECKHUX MPOLIECCOB.

OcHoBuble  opmynbl  ckopoctt  XTII.  Kunernka sneMeHTapHbIX — (OOHOCTAAWIHBIX) U
He3JIEeMEHTapHbIX (CNOXKHBIX) XUMHYecKHX peakiwmii. Koncranta (koagdurment) ckopoctu. BrmsiHue
IBWDKYLIEH CHITBI Ha CKOPOCTb TEXHOJIOTMUYECKUX MPOLIECCOB.

TexHonornueckue TpPHEMbl YCKOPEHMs (3aMeIUIeHHs1) peakuuil. DKOHOMHYECKHE U
TEXHOJIOTHYECKUe (haKTOpPbl, OrPaHUYMBAIOIINE MPUMEHEHHE BBICOKHX TEMIIEpaTyp U NaBJIEHHH Kak
cpencts perynupoBanus ckopoctu XTIL

Bnusnue ruaponmHaMuueckoil OOCTAaHOBKM U TypOYJIEHTHOCTH pearupyrolield CMecH Ha
CKOPOCTb T€XHOJOTHYECKHX MPOLIECCOB.

ITpombiieHHbI KaTanu3. [IpoM3BOACTBEHHBIE MPOLECCHI C IPUMEHEHHEM TBEPBIX, KUAKHX H
ra3oo0pasHpIXx ~ Katanu3atopoB. OcCoOOEHHOCTH — ammapaTtypHOro  O(GOPMIIEHHS  KaTaJUTHYECKHUX
npoueccoB. brokarannzaropbl 1 UMMOOMIN30BaHHbBIE (PEPMEHTHI.

CeipbeBast 6a3a XUMUYECKOH MPOMBILIJIEHHOCTH. 3aa41 CTaHAAPTU3ALMH, KOHAULNOHNPOBAHHS
1 00OTaIeHust ChIPbSI.

CyIHOCTh KOMIUIEKCHOTO U PAllMOHAIBHOTO HCIIONB30BAHUS ChIPHEBBIX pecypcoB. [IpHHIMIIbI
OpraHM3allMd MAJIOOTXOAHBIX U OE30TXOAHBIX TEXHOJNOIMYECKUX CXeM. BTopu4yHOEe Chippe U ero
nepepadoTKa.

dyHnameHTanbHble KpUTepuH 3(H(HEKTUBHOCTH HUCIIONB30BAHMS ChIPHEBBIX M YHEPreTHYECKUX
pecypcos.

Buabl ¥ MCTOYHHMKM 3HEPrUH, UCIOJb3YEMble B XUMHUYECKHX IMPOM3BOICTBEHHBIX MPOLIECCAX.
ComocraBnenne MacmtaboB M3MEHEHHMs pPas3iM4YHbIX (OPM HHEPrUM B THUIOBBIX IPOLIECCAX
XUMHUUYECKON TEXHOIOTHU.

TepmonuHammdeckasi MIKaja KadecTBa TEIUIOBOH HSHEPruM. YpaBHEHUs OajaHca SHTPOIHMH, POCT
SHTPONHHU B TEXHOJIOTHUECKOM MPOLIECCe. DHEPrOTEXHOJOTNIECKUE CXEMbI U UX CYLIIHOCT.

Xumpueckass TEXHONOTHs U MarepranoeneHne. COBpeMEHHas CHCTEMAaTHKa KOHCTPYKIMOHHBIX
MaTepuajIoB MO COCTaBY, CBOMCTBAM U (PyHKLIMOHAJIBHOMY HA3HAYEHHIO.

@DyHKUMOHANBHBIE MAaTepUalbl B XMMHYECKOH TEXHOJOTMH: KaTaam3aropbl, aOCOpOeHTbI, MeMOpaHbI,
(UNBTpyIOIME COCTaBbL, CEHCOPBI, SJEKTPOAbI U T.I. MeTajulyeckue M HeMETAUMYEeCKUe MaTepualbl,
OCOOEHHOCTH UX 3aLIUTHI OT KOPPOSHHL.



CoBpeMeHHOEe XMMHUYECKOe MPOU3BOACTBO Kak ClOXkHAs cucrema. IlocTtanoBka o0ei 3ama4uu
paspabotku u co3nmanusi XxuMuKO-TexHomorndeckux cucreM (XTC). Ilpunimmner u obuiast crparerus
CHCTEMHOT0 MOIX0AA.

OcHoBHbIe NOHATHS U onpenenenust cucteMHoro aHanmsa XTC. Knaceupukanus mogeneit XTC. Tumnbt
TEXHOJIOTHUYECKHX CBSI3EH.

CtpykTypHass uepapxusi TexHoJOrmueckux cucrem. Marematuueckue monenu XTC. 3amaun
cunTe3a, aHamm3a u onrumumsarmu moxeneir XTC. IIpoOnemsl, BO3HHMKarOmue NpH paspadoTKe |
SKCIUTyaTallUu arperaToB OoJbinol equHuYHOM MourHocTH. Hanesxnocts XTC.

OKOHOMHYECKHE  ToKaszarenu  S(PQPEKTUBHOCTH  XUMHMYECKOrO  IPOU3BOACTBA.  TE€XHHKO-
HKOHOMHUUECKHE OCOOSHHOCTH XUMHYECKOH MpomblinuieHHOCTH. CTPyKTypa 3aTpaT Ha MPOU3BOACTBO U
peamuzanmio  npoaykimu.  CeGecToMMOCTh  MPOAYKLMH, TpHObUIL M LeHooOpasoBanue. OreHka
3 PEKTUBHOCTH HHBECTULIMOHHBIX ITPOEKTOB.

Tema 3. Teopeanecmne OCHOBbI XUMHYECKOH TeXHOJOTUHU

Makpockonuueckasi Teopusi PU3MKO-XMMUYECKUX SIBJICHUI - TeopeTndeckas 0a3a XUMUYECKOI
TEXHOJIOrnU. BaxkHelne MakpOCKOITMUECKHE apaMeTphl, XapaKTEePU3YIOIIUe NEPEHOC U IpeBpalleHue
BELL[ECTBA, UMIIYJIbCA U SHEPTUU B paclpeeNsieMbIX HEPaBHOBECHBIX CUCTEMAX.

OGoOuiennass popma nuddepeHUnaNbHbIX ypaBHEHHI OajlaHCa, CBA3BIBAIOINMX (PYHKIIHH
IUIOTHOCTH, TIOTOKa W MCTOYHMKa cyOcranumn. Kiaccudeckue 3akOHBI NPONOPLUOHAIBHOCTH
KOHIYKTHUBHBIX ITOTOKOB XMMUYECKOTO KOMITIOHEHTA, UMITYJIbCA U TEIUIOTHI IPAJINEHTOB KOHLIEHTPALNH,
CKOPOCTH U TeMIIepaTyphL.

Xapaktepuctuka KO3(p(QULMEHTOB TMepeHoca B pasIMyHbIX cpemax. KOHKpeTHble  (HOpMBI
nnddepeHInaIbHbIX YpaBHEHNI OalaHca BEeIecTBa, HMITYJIbCa U SHEPTHH.

DneMeHTbl MEXaHUKH KUIKOCTEH U ra3oB. Baxkuerimme pu3ndyeckue CBOWCTBA «HIACATbHBIX)» U
«peajIbHbIX» )KUAKOCTEH, OTHOCAIINECS K IPOLIECCAM XUMHUYECKOH TEXHOJIOTUH.

DeMeHTbl TMAPOMEXAHUKH M TEXHWYeCKoH runpasiuku. [luddepeHunanpHbie ypaBHEHUs
Oiinepa nist nokosimeiics xkuakocTi. OCHOBHBIE YpaBHEHUs THAPOCTATUKU U 3aKoH [Tackars.

Pexumbl  nBrokenust skugkoctH. Kpurepuwit rugpopmHamuueckoro mopodusi  PefiHosbzca.
Teuenue CrIIOMIHON Cpeabl B IIaJKOCTBOJBHBIX KaHANAX.

OCHOBBI TUIPOKMHETHKM U THAPOJMHAMHKHM, ypaBHeHHe bepHymmn. MarepuanbHbiii OanaHc
T'HAPOMEXaHNYECKUX MPOLIECCOB.

JBmkylass cuja THAPOMEXaHHYeCKHMX IpoueccoB. Hacochl, HacocHas  yCTaHOBKA,
KOMITPECCOpPHbIE MAIIMHBL. MeTo/bl cMelIeH s (a3 U pa3BeeHNs] TeTePOreHHbIX CMeCeil.

TeroBble mpomecchl B XUMHYECKOH TexHomormu. OOmmas XapakTepuUCTHUKAa IPOLIECCOB
terioooMeHa. OCHOBHOE ypaBHEHUS TEIJIONepeaayHm.

VpaBHEHUsT TEIJIONPOBOAHOCTH IUIOCKOH W mwmHApudeckod creHku. Kosddurnment
TETUIONepeNaun U ABUXKYILAasl CHJIA TEIUIOBBIX IIPOLIECCOB.

Crioco0p! Temonepenauu: TemIONPOBOAHOCTD (3aKOH Pypbe), KOHBEKLHA (3aKOH OXJIJKIECHHS
Hrrorona) u Terosoe usny4enue (pacuernas popma 3akonoB Credana-bonpiimana).

Temneparypuoe momne u TeMneparypHbiii rpaaueHt. Koad¢uiments: Ten-nonepeHoca:
NOJIyPMIINPUYECKHE KpPUTEpHANbHbIE COOTHOIIEHHUs. Teroornada NpPU HU3MEHEHUU arperaTHoro
coctostHust. TerooOMeH ¢ 3epHUCTBIMI MaTepUaaMH M HACAJKAMHU.

Baxneiimme TemioBble Mporecchl (HarpeBaHue, OXJIAXKIACHUE, KOHICHCALUS M UCIapeHHe) B
XHUMHYECKOI TeXHOJIOruK. Brimaprsanue (4acTHBIIN ciydail HCHapeHus) KaKk MEeTOJ] KOHLIEHTPUPOBAHUS
pPacTBOPOB TBEPABIX HEJETY4nX BewecTB. IIyTwm HHTEHCH(UKALUU IPOLECCOB TEIUIOOOMEeHa U
MOBBILIEHHS UX TEPMOJHMHAMUYECKOH 3(h () eKTHBHOCTH.

OO0mas xapakTepuCTHKa TeMJIOOOMEHHbIX anmapaTtoB. PexkynepaTuBHbIE, pereHepaTuBHbIE U
CMECHTEJNIbHBIE TEITIOOOMEHHBIE armapaThl.

OOmue cBemeHuss O MaccOOOMEHHBIX mporeccax. Mecrto MaccomepeHoca B oOmei
TEXHOJIOTMUeckoil cxeme. OCHOBHBIE IPUHIMIBI MaCCOOOMEHHBIX IPOIECCOB B CHUCTEMAaX 2d3-
ACUOKOCHB, HCUOKOCTIL=ICUOKOCHIL, 2A3-MBEPO0e MEJIO U HCUOKOCMb-MEEPOoe meio.



PaBHOBecHbIe, KHHETHYECKME U MeXaHW4eckne (DaKTOpbl B OpraHM3alMUd MPOLIECCOB
MexdasHoro maccooOMeHa. MartepuanbHbiii  Oamanc.  PaGoume smHMuM.  JIBukymas — cuia
Maccomnepenaym.

OcHOBHBIE ~ CMOCOOBI  Maccomepenayun:  MojekyysipHas — auddysust  (ypaBHenus:  Duka),
KOHBEKTUBHBIH mepeHoc. MoauduimpoBaHHble ypaBHeHUs1 Macconepenaydn. Cucremsl ¢ TBepnoi (asoil.
HuddepenimanbHoe ypaBHEHHE KOHBEKTUBHON auddy3nm.

ITonobue mpoueccoB macconepenaun. Kpurepru nomobust and@y3HOHHOTO MaccomepeHoca.
CpenHsis IBUKYIIAsl CHJIa U METOZABI pacyera MaCCOOOMEHHBIX MPOLIECCOB. AHAJIOTHS CTALIMOHAPHBIX
MacCOOOMEHHBIX MPOLECCOB C TETIOBBIMH.

AbGcopOumst. Puznyeckue oCHOBbI. PaBHOBecHe B CUCTEME 2a3-CUOKOCHL. MaTepHuasbHbIid 1
TEIIOBOM OanaHC aOCOPOLIMOHHBIX MPOLIECCOB, X KHHETUYECKUE 3aKOHOMEPHOCTH.

ArnmaparypHoe odopmieHne aOCOpOLMOHHBIX IPOLIECCOB. MareMaTiyeckoe MOJEMpPOBAHHE
HECTALIMOHAPHBIX TPOLIECCOB aaCOPOLMM B KOJOHKAaX C HEMONBIKHBIM cioeM copOenrta. OnmcaHue
BHYTPHAN(PY3HOHHOTO pexkuma copOimm (necopOrpy) BelecTsa B MOPHCTHIX IpaHysax ancopOeHTa.
IpyHmnuanbHbie cxembl abcopOrmn. Kpurepun nocrpoeHnst OnTUMaIbHBIX COPOLIMOHHO-AECOPOLIMOHHBIX
LIMKJIOB.

Ileperonka sxupkocred. OOmme cBemeHHs O TMNPOCTOW NeperoHke (OUCTIUIALUM) |
pexktudukanym. XapakTepuctuka ABYX(a3sHbIX CHCTEM JKUAKOCTb-map. Pa3oBoe paBHOBecHe U
Ki1accupuKanms OMHAPHBIX CHCTEM.

AnmnapatypHoe oQpOpMIEHHE U MOJCIUPOBAHUE MPOLECCOB pa3BENEHUs] JKUAKUX CMeceil
MeTonoM pektudukauuu. [nyOmHa paspeneHuss W MPOU3BOAMTENIBHOCTh  PEKTH(PHKALMOHHOM
KOJIOHHBI. OCHOBHBIE ICTOYHUKH SHEPro3aTpar MpU peKTU(UKALNH U MyTH UX CHHXKESHUSL.

IIpoueccel MemOpaHHOTO pasaeneHuss cmeceil BemecTB. CyIIHOCTb W KHHETHYECKHE
0COOEHHOCTH MeMOpaHHOIH TexHONOrnu. PaBHOBECHbIE M KHMHETHYECKHE (DAKTOPbI, ONpeNesroIIne
3¢ PEeKTHBHOCTL MEMOPAHHOT'O Pa3eNeHNs.

Hepapxuieckasi CTPYKTypa COBPEMEHHBIX MEMOpPaHHBIX MaTepHaioB. Teoperndeckast
MHHUMajbHast pabora pasBeneHus. MeMmOpaHHbIE anmapaTbl, MHOTOCTYIIEHYATble KAaCKa/bl
Pa3aeNUTeNbHBIX MOAYJICH.

MopnenupoBaHue  XMMHKO-TEXHOJOTMYECKUX  IPOLIECCOB.  3HAYEHHWE U B3aUMOCBSI3b
TEOPETHYECKUX M JKCIIEPUMEHTAIbHBIX METOIOB HCCIIENOBaHUs. MOIenupoBaHue Kak CPEncTBO
COKpAILEHHUS CPOKOB MEPexo/ia OT Ja0OpaTOPHBIX HCCIENOBAHMH K IPOSKTHBIM pa3paboTKaM.

Teopust momoOust Kak OCHOBa MOIENUPOBAHHMS XUMUKO-TEXHOJIOTHYECKHX MPOLIECCOB U
peaxtopoB. Bunbl nopoOust u knaccudpukanysi Moaeseil (CHMBOINYECKHE, PeaibHbIEe U MBICJICHHBIE).

Bunel mMogenupoBaHusi B XMMU4eCKOH TexHosmoruu. O61acTH NPUMEHEHUs] U OTrpaHHYCHUsI
UCIIONb30BaHUs  (PU3MYECKOro MOnenupoBaHus. Mopens MexaHudyeckoro mnoxobus. Kpurepwuit
HerotoHa.

CymHOCTP ¥  OCHOBHbIE OTambl MaTEeMAaTUYECKOTO  MOIETHPOBAHUSA.  IOCTPOSHHE
MaTeMaTHYeCKOW MOJENH, CO3[aHNe aJrOPUTMa, YCTAHOBJIEHHE aJeKBATHOCTH MOJENN U PEAIbHOTO
npouecca. IlpeumyinecTsa MaTeMaTH4YECKOTO MOJEIMPOBAHUS Ha 3JIEKTPOHHO-BBIUHCIUTENbHBIX
MAaIINHAX.

OOmme cBeneHuss O XUMHUYECKHUX peakTopax. Kiaccudukauusi peakTopoB M peKUMOB HX
pabdoter. TpeOoBaHus, mpenbsiBIsS€Mble K XMMHUYECKMM pEaKTOpaM. YPaBHEHMS MAaTepUabHOTO
OanmaHca [J1s1 3JIEeMEHTapHOro 00beMa MPOTOYHOTO PEakTopa.

I'mnponuHamuueckass OOCTaHOBKA, OPTaHU3ALMOHHO-TEXHUYECKAs CTPYKTypa, YCJIOBHS
TeriooOMeHa, (a3oBbIi  COCTaB pEaKLHMOHHONH CMeCH M KOHCTPYKIIMOHHBIE OCOOEHHOCTH
XHUMHUYECKHX PEaKTOPOB.

MareMaTH4ecKkoe MOJENIMPOBAHUE XHMUYECKHX pEaKTOPOB M MPOTEKAIOLIMX B HUX
XUMHYECKUX TPOLECCOB. XHUMHUYECKHE PEAKTOPbl C HAEAJbHONW CTPYKTYpOMl MOTOKAa B
U30TEPMHUYECKOM PEXKUME.

Peaxtoper ugeansuoro cmernenus (PUC) nepuogudeckoro (PUC-IT) u nenpeprisaoro (PUC-
H) nmeiicTBus, ux MareMaTHYeCKHE MOJENH. XapaKTePUCTUYECKHE YPAaBHEHUs MEPUOTUYECKUX H
HeTPEePBIBHLIX PEAKTOPOB B CTALIMOHAPHOM PEXKUME.



Peakropbl wuneanbHoro BeiTecHeHuss (PUB). MaremaTtnueckoe omnucanue TpyO4yaTroro
peakTopa B HecTalMOHapHOM pexume. Ilpodunu JMHEHHBIX CKOpPOCTEH NOTOKAa B JIAMHUHAPHOM,
pa3BUTOM TypOYJIEHTHOM M IOPIIHEBOM pPEKHMMAax TEYEHUs >KUIKOW PEaKLHOHHOW CMecH B
INPUTOYHBIX TPYOUATBIX PEAKTOPaX.

CpaBuenue 3¢ ¢exTuBHOCTH padOThl MPOTOYHBIX PEAKTOPOB HACATBHOTO CMEIIEHHUS WU
UJIeaTbHOrO BbITeCHeHMs. PakTophl, OrpaHMYMBAIOIINE MPUMEHEHHE annaparoB, padOoTaroIInuX B
peskiMe, OJIM3KOM K UIeabHOMY BBITECHEHHIO.

Kackan peakTopoB  HAeanpHOro  cMewmieHus. MaremaTtudeckass MOZAenb  Kackana.
AHanuTudeckue W YHUCJIEHHBIE MeETOABl pacdera Kackana. CeKLHMOHHbIE peakTopel ¢
nepeMeIuBaHuEM.

XUMHYECKHEe PEaKTOPbl C HEHJEANbHOW CTPYKTYpPOH THUAPOJUHAMUYECKOH OOCTaHOBKH.
IIpr4unHBl OTKJIOHEHUH OT UAEANTBHOCTU B MPOTOUHBIX PEAKTOPAX.

Monenn peakTOpoB € HEUJECAIbHOM CTPYKTYpPOW MOTOKOB PEAKLUUOHHOH CMECH.
OnnonapamMerpuueckue siueeuHas U 1upy3noHHass MOIETIH.

Tema 4. HpOHSBOZ{CTBeHHble MpouecChl

Craruueckne M TPOTHO3HbIE JaHHbIE O CBHIPbEBOM M OHHEPreTHYECKOM OOecIreueHnH
COBPEMEHHBIX KPYNMHOMACIITAOHbIX XUMHYECKMX MNpPOU3BOACTB. C(BemeHWs O MHPOBOM H
OTEYECTBEHHOM TPOM3BOACTBE BAXKHEHIIMX TPYNI XHMHYECKUX TPOAYKTOB B TOHHAKHOM |
CTOMMOCTHOM BBIPQ)KCHUH.

OOmue cBemeHHss 00 OCHOBHBIX MCTOYHHMKAX IPOMBIIUIEHHBIX OTXOAOB M BBIOPOCOB, HX
BO3JIEHCTBUH HAa OKPY’KAIOIIYIO Cpedy. Y THIIN3aLUs OTXONOB U nepepadoTka BTOPHYHOTO ChIPbSI.

MHOroBapHaHTHOCT U CIIOKHOCTb  pEIIeHHs]  3aJa4yd  CHHT€3a W ONTHMH3ALUH
TEXHOJIOTUYECKOH CXeMbl COBPEMEHHOrO KpPYIHOIO XHMHYECKOro mpou3BonacTBa. I[IpuHImn
MHOTOCTaIMITHOCTH XUMUYECKOH nepepaboTKy UCXOAHOTO ChIPbsi B KOHEYHBIE (1eJIeBbIE) IPOAYKTHL.

OnrtumanbHOE BapbHpPOBaHUE CIIOCOOOB BBOAA PEAreHTOB B PEAKLMOHHYIO 30HY M BBIBOAA
npoaykToB u3 Hee. CTPYKTypHAsi OpraHu3alyst MMPOLECCOB TEIIOOOMEHA U BCIIOMOTaTeNNbHbIX TOTOKOB
TETJIOHOCUTEJIEH B COBPEMEHHBIX TEXHOJIOTHYECKUX CUCTEMAX.

IToncucreMbl  KOHTPOJISI U VIOPABICHHUS  TEXHOJOTMYECKUMH  MpoLeccaMu.  Bubl
TEXHOJIOTMUECKOT0 aHAIN3a Ha XUMHYECKUX TPEIIPUSITHSX.

IlepcnekTUBBI MCIOIB30BAHUS CYNEPKOMIBIOTEPOB AJISI aHAIN3a ITUHAMUYECKOTO IMOBEIEHHSI
MHOTOCTYIIEHYATbIX TEXHOJOTMYECKUX CHCTEM U ONTHMAJbHOTO YIPABICHUS AEHCTBYIOIINMH
XUMHYECKHMH MTPOM3BOACTBAMH.

Texnonorust cepHoil kucynotel. CeipbeBast 0a3a CEPHOKHUCIOTHOH NPOMBIIIJIEHHOCTH. Bubl
cepocoaeprKamero Coipbsi. MCHoNp30BaHNE OTXOMNAIINMX Ta30B LIBETHOH METAJNIyPIMH M TEIUIOBBIX
3JEKTPOCTAHLIUH.

IleuHoe orneneHue COBPEMEHHOIO CEPHOKHCIOTHOTrO 3aBofa. PU3MKO-XUMHYECKHE OCHOBBI
obxkura cepocoaepskaiiero cbipbs. O0mas xapaktepuctrka neueit BX3, I10 u KC. MarepuanbHblii u
TETUIOBOI OajlaHC MEeYHOro OTAEIECHUS st 00KUra KOTYeaHa.

Ouncrka 00KHMroBOTrO rasza, (pU3HKO-XMMHUYECKHE OCHOBbI MEXAaHMYECKOTO M JJIEKTPHYECKOrO
MeTOA0B OUMCTKU. OUUCTHOE OTAEIEHHE COBPEMEHHON KOHTAKTHON CEPHOKHCIIOTHOM CUCTEMBI.

PaBHOBeCHBIE W KHHETHYECKHE 3aKOHOMEpPHOCTU mnpoueccoB okucieHus SO2 B SOs; Ha
karaym3aropax. CucTema JqBOMHOTO KOHTAKTHPOBAHMSI M IBOMHOM abcopOLmu.

Karamuzaroper oxucienus SO; B SO;. Bananuesas xontakTHast Macca cepuu bAB, CBJI, UK.
KoHTaxTHbIe armaparhsl ¢ BHyTPEHHUM M BHELIIHUM TEIIO00MEHOM.

@DU3NKO-XUMHUYECKHe OCHOBBI abCOpOIMU  CEepHOrO AaHrMApHAa W3 Tra30BOH  CMECH.
MoHoruapaTHbIH 1 0J1eyMHbII abcopOepbl. AOCOpPOLMOHHOE OTHENeHNE CEPHOKHUCIOTHOTO 3aBOJIA.

KonrakTHasi, cxemMa NMpOU3BOACTBA CEPHOH KHUCIOTHI KaK CIOXKHAs XHUMHKO-TEXHOJOTMYECKast
cuctemMa. IlyTm WHTeHCUPHUKALMKM CEPHOKHCIOTHOIO MPOHM3BOACTBA. TE€XHUKO-DKOHOMHYECKUE
MOKA3aTeNH.



ITpobnema cesazanHOro asora. KiroueBoe 3HAYEHHE TEXHOJOTMU CBA3BIBAHMS aTMOC(HEPHOrO
a30Ta B PEIIEHNH MPOIOBOJILCTBEHHOTO BOIPOCA.

Cnoco0bl mony4yeHusi a30TOBOXOPOAHON cMecu. CTpPyKTypa COBPEMEHHOrO NPOM3BOICTBA
aMMHaka M3 TNPHPOAHOro raza. I mOkoe UCMOJb30BaHME Te€TEPOreHHBIX KaTajlu3aTOpOB B
MHOTOCTYTI€HYaTO! cxeme mpurotosieHus u ounctku ABC.

TepmonuHamueckne U KHHETHYECKUe 0OCOOGHHOCTH IpoLecca cuHTe3a amMmuaka. OcobeHHoCTH
LIMPKYJILHOHHON CXeMbl. Y THJIM3aUUsl OTXOMSIIHMX ra3oB. OLeHKa MOoTepb SKCOPTUU M KaUTaIbHBIX
3arpar.

@OU3NKO-XMMHYECKHE OCHOBbI U  ammaparypHoe O(OpPMIIEHHE MpPOLECCOB CEJCKTUBHOIO
OKHCJIEHUs] aMMuaka. IIpOMbIIIeHHblE KaTaau3aTopbl. AJIBTEpHATHBHBICE BapUAHTBI MPOLIECCOB
KOHBEPCHU aMMHAKa.

CTpykTypa M OCOOEHHOCTM TEXHOJOTHMYECKOW CXeMbl MPOM3BOACTBA pPa3OaBJICHHOI a30THOM
kucnotel.  Ilpomemunennas peanmsauuss  cxeMbl NO->NO2->HNOsz.  OcHOBBI  KaTaJIUTHYECKOTO
00e3BpeXMBaHMS OTXOAALIMX Ta3oB. IIpu4MHBI HU3KOW  SKCOPreTHyeckoi  3(h(eKTHBHOCTH
IPOU3BOJCTBA a30THOW KHCJIOTBI.

ITpon3BOACTBO KOHLIEHTPUPOBAHHOM a30THON KHUCIOTHL AHanu3 auarpamm cocrosHust HxO-
HNOs u HxO-H2SOs-HNOs. Tlpsimoii (HUTPOONEYMHBIN) METOA MPOM3BOACTBA KOHLIEHTPUPOBAHHON
A30THOM KUCJIOTHL

DU3UKO-XMMHYECKHE OCHOBBI M TEXHOJIOTMYECKasl CXeMa IPOM3BOJCTBA HUTPATa AMMOHHSL
Hcnonb3oBanue TermioTs! HeiiTpanu3auuu. IIponssoactso kapbamuna. [lepcrnekTuBel OMOTEXHOIOTUH B
perreHnH mpobeMbl (PUKCALIIN a30Ta.

IIpousBonctBo ¢ochopa u dochoproit kuciaoTel. Bribop cnocoba TEXHONIOTHUECKOU
nepepadOTKH (KHUCJIOTHOTO, TEPMHYECKOTO, MMAPOTEPMHUYECKOrO, IIA3MOXUMHYECKOro) ¢ocdaTHoro
MHHEPAJIBHOTO ChIPbS.

DkcrpakunoHHas GocopHas KUCIOTa KaK OCHOBA MPOU3BOACTBA MUHEPAIbHBIX YAOOPEHUH.
DneKTpoTepMHUYecKOe TOTy4eHue 3jeMeHTapHoro pocdopa u repmuueckoii GochopHOit KUCIOTHI.

@DU3UKO-XUMHYECKHE OCHOBBI PAa3OXKEHHs MNPUPORHBIX (ochaToB CepHOMl, a30THOH W
dochopHoit  kucnoramu. Ilomurepmuuecknit  aHanmu3  (asoOBBIX PABHOBECHH B  pacTBOpax

MHOTOKOMITIOHEHTHBIX CHCTEM - OCHOBa BbIOOpAa TEXHOJOTHUECKHX IapaMeTpoB Ipolecca
KOMILIEKCHON mnepepaboTku anatuta. JlerunparTHblil, MOJUTHAPATHBIA M aHTUAPUTHBIA CIIOCOOBI
Pa3I0KEHNUs.

CoBepIIEHCTBOBAHUE arMaparypHOro O(MOPMIIEHUSI KHCJIOTHOTO PasJOXKeHHs PHPOIHBIX
docdarToB: mepexon OT Kackaga peakTOPOB C MEPeMEITHBAHHEM K JJAOUPUHTHOMY THITYy HEMPEPHIBHOTO
skcTpakTopa. CocTaB M KOHLEHTpauusi obOpasyromeiics (pocopHOi KHCIOTBI B 3aBUCHMOCTU OT
TEMIIEPATypPHOrO pekuMa U crmocoba pasyoxkeHus: amarura. bamanc mo (Topy B MPOHM3BOACTBE
(bochopHOIT KUCIOTHI U yAOOPEHUIA.

OCHOBHbBIE HAMpPaBIEHHUS MPUMEHEHHUS SJIEKTPOXUMHYECKUX MPOM3BOACTB. IlepBUuHbIE U
BTOPHUYHbBIE XUMHYECKHE HCTOYHHUKH 3JIEKTPOIHEPTHH. I[IpeuMyiecTBa 3SIEKTPOXUMUYECKUX
MIPOU3BOJICTB MEPET XUMHUYECKUMH.

Teopernueckre OCHOBBI AJIEKTPOJIM3a BOAHBIX PACTBOPOB M PACIUIABICHHBIX cpen. Brixox mo
TOKY, KO3((HULIHEHT UCTIONb30BAHUS SHEPTUU 1 OAJIAHC HATIPSIKEHHIA.

DIEKTPOXUMHUYECKOE TMPOU3BOACTBO XJIOpAa M KayCTHYeCKOH coibl. OCHOBHBIE CTaauU
IpoLEecca IPUTOTOBJIECHHS U OYUCTKH Paccoia. DJIEKTPOJIH3 BOAHBIX PACTBOPOB XJIOPHUIA HATPHUS.

Turnbl NPOMBINUIEHHBIX 3JEKTPOJUTHUECKUX BaHH. DJIEKTPOJHM3EPHI C TBEPABIM CTaJbHBIM
KaToIOM U QUIBTPYIOIIE quadparMoil, peakToOPbI IJIsl Pa3IOKEeHUSI aMaibraMbl - 3JIEKTPOJIH3ED C
PTYTHBIM KaTOIOM.

CpaBHHUTENbHbIA aHANU3 TEIUIOBBIX IOTOKOB U TIOTOKOB OJHEPrMM B  Pas3JIn4HbIX
TEXHOJIOTHYECKUX CXeMax MPOU3BOACTBA XJIOpAa U €IKOTr0 HATPus. JKOJOTMYECKHe W CAHMTAPHO-
I'MTHEHUYECKHE ACTIEKTBI DJIEKTPOX UMUYECKUX U 3JIEKTPOTEPMHUECKHUX POU3BOICTB.

DHepreTryecKue MPpoOIeMbl XMMUYECKON TEXHOJOTHH. MUPOBbIE 3amachl TBEPIBIX, KUIKHX
U ra3000pasHbBIX BHIOB TOIUKMBA. JlMHaAMUKa pocTa MOTpeOJeHUs] pa3judHBbIX BUIOB
SHEPTOHOCUTENEH.



OOwmrast  xapakrepuctuka Hedtn (YrJIIeBOOOPONHBIA COCTaB, COpTa, CBOMCTBa) U
HedTenpoaykToB ((ppaKkIMOHHBIH COCTAB, TETOHALMOHHBIE CBOHCTBA, XUMUUYECKast CTAOUIBHOCTD U
ap.), MIOArOTOBKa He(TH K mepepadoTke.

ITepBuunble (pusmueckue) meronsl nepepaborku Hedtu. Ilpsimas meperoHka HepTH.
CocraB 1 XapakTepUCTHKa AUCTUILIATOB. ATMOC(EpHbIE 1 aTMOC(EePHO-BaKyyMHbBIE€ YCTAHOBKY AJIs
npsiMoii meperoHku. OuuCTKa NMPOAYKTOB NPAMON NEPErOHKH OT CEPHUCTBIX U KUCJIOPOIHBIX
MIPUMECEHN.

Bropuunble ((pu3uko-xuMuueckue) MeToAbpl mnepepadoTku HepTH U HePTenmpomyKTOB.
TexHonoruyeckuif pexuM W TNPUHLUINNATIbHAS CXE€Ma TEPMUYECKOTO KpPEKHHIra C BBICOKOM
peakOHHONW Kamepoil. AmnmaparypHoe odopmiieHHe mpouecca. XapaKTepUCTHKa OEH3HMHOB
TEPMHUYECKOTO KPEKHUHTA.

I'myGokue necTpyKTHBHBIE TIPOLIECCHI  pacmaga yriieBOXOPOAOB, IPOTEKAKOLIHE IPH
TEPMOKATAIUTUYECKOM KpekuHre. KaranuTuueckuil KpeKMHI - BaKHEHIIWI MHOTOTOHHAaXKHBIN
TEXHOJIOrMYeCKuil mpouecc nepepaborku HedTsHbIX (¢pakuuil. THIbI KOHTAKTHBIX AmIapaToB.
CaoiicTBa OEH3MHOB TEPMOKATATUTHUECKOTO KPEKUHTA.

KoHTakTHBIE MacChl Ul KaTAIUTHYECKOrO KPeKUHra. AJIFOMOCHIMKATHBIE KaTanu3aropbl (OT
NPUPOAHBIX [JIMH [0 LEOJUTCOAEPKAINX CHHTeTH4ecKknx). HoBble MOAM(HULMpPOBAHHBIE U
yJIBTPacTaOMIIM3UPOBAHHHBIE MUKPOC(HEPHBIE KaTATU3aTOPBI.

OBOMIOLMSA  TEXHOJOTHYECKOro  O(QOpMIIEHUs  Ipolecca  KaTaJMTUYEeCKOrO  KPEKHHTa:
CTALMOHAPHBIN CJIOH KOHTAKTHOH MAacChl, MCEBIOOKWKEHHBIH MHUKPOCHEPHBIN CIOM M IBMKYLIMHACST
CIION TPaHyJMPOBAHHOrO kKaranusaropa. OCHOBHBIE TEXHOJOTMYECKHE MapaMeTpbl COBPEMEHHBIX CXEM
TE€PMOKATAJIUTUIECKOTO KPEKHHTA.

Ounctka u crabunuszauus Hedrenpoaykros. IllenouHas, cepHOKHCIOTHAs, anCOPOLMOHHAS
U KaTaJUTUYecKas OYMCTKa. [ MApPOOYMCTKAa M OYMCTKA HA CENEKTHUBHBIX pacTBOopuTessix. OxpaHa
OKpy:karolieii cpennl npu HedrenepepadoTke.

IIpombinneHHbli  opranndeckuil  cuHte3. OCHOBHbIE TPYNIbl HMCXOAHBIX BELIECTB
(mapaduHOBBIe, ONeUHBbL, aleTHIeH, AapOMaTHYeCKHe, OKHChb yIJIepoda W  CHHTE3-ras),
HCIOJIb3YE€MbIX B OPraHMYE€CKOM CUHTE3E.

Tunosele mporecchl OONBLIOrO OPraHUYECKOrO CUHTE3a: OKHCICHHE U BOCCTAHOBJICHUE,
TUApPUpPOBAaHUE W AETMIPUPOBAHUE, THApAaTalUs W AeruApaTauus, TUAPOJIM3, AJIKWJINPOBAHHE,
KOHJEHCALUs, MOJIMMepH3anus, dSTepupruKanus, HOITPOBAHUE, TAIOTEHUPOBAHNE, CYybOUPOBAHUE U
T.1. OTIHYUTETbHBIE OCOOEHHOCTH MPOLECCOB MPOMBIIUIEHHOTO OPTaHUYECKOrO CHHTE3a.

CuHTe3bl HAa OCHOBE OKHMCH yriepoaa u Bomopona. Paborer Cabarre, Opiosa, Duinepa u
Tpornma. CuHTe3bl ankaHOB (IO CUHTETHYECKOro OEH3MHA), AJKEHOB, KHUCJIOPOACOAEPIKALINX
COEIMHEHUH.

Cunte3 MertaHona. AHanorus (QYHKLUMOHAJIBHBIX CX€M TOJYYEeHHsI a30TO-BOAOPOIHOMN
cMecH (I CHHTe3a aMMHaKa) U CHHTe3-Taza (A MoJy4deHHs MeTaHoJsa). PU3HKO-XMMHYEeCKue
OCHOBBI npouecca. [IpumeHnMocTs ypaBHeHUs TeMKHUHA Ui aHalnu3a CKOPOCTH CHUHTE3a METAHOJIA.

TexHonornueckass W (yHKIHOHAJIbHbIE CXeMbl CHHTe3a MeraHoja. KOHCTpyKTHBHbBIE
0COOEHHOCTH KOJIOHHBI CHUHTE3a M KOHTAaKTHBIX CHUCTeM. TeXHHMKO-d>KOHOMHYECKHE MOKa3aTeNH
arperaTa ¢ COBMEIIEHHOI HacaaKOil KOJIOHHBI.

HoBble HampaBieHuss B pa3BUTUM INPOM3BOACTBA METAHOJA: YKPYIHEHHE MOIIHOCTH
eAMHUYHOrO 000pynoBaHus, OECKOHBEPCUOHHAs MepepaboTKa CHHTe3-ra3a, COBMEI[EHUE CHHTEe3a
METaHOJIa C MPOU3BOACTBOM JPYrux mpoaykToB. OXpaHa OKpy:KawooIlue cperbl B IMPOU3BOACTBE
METaHOJIA.

Imnparaums STuineHa (CEPHOKHCIOTHAas W NpsMas KaTaJuUTH4YeCKas) - OCHOBHOM
NPOMBILLIEHHBIH ~ cmoco0  mpou3BOACTBAa  3TaHOJAa.  PU3MKO-XUMHUYECKHE  OCHOBBI |
TEXHOJIOTHYECKHE CXEeMbl TNPOLECCOB. TEeXHHMKO-JKOHOMHUYECKHE IOKa3aTeau o0enux cxem
MOJIy4€HHUsI STUJIOBOTO CIUPTA.

ITponsBoncTBO BhICOKOMOJNEKYIIsIpHBIX coenunernii (BMC). CripbeBast 6a3a, COCTaB U OCHOBHBIE
coiictrea BMC. IlonumepusaumoHHble M MOJMKOHISHCALIMOHHBIE MOJUMEPBl, HMX OCOOEHHOCTH.
TepmoruacTuuHbIE U TEPMOPEAKTUBHBIE ITOJIUMEPDI.



IIpombinenHoe nonydenue nonudTwieHoB (I19) wuskoit (IIOHII) u Beicokoit (ITOBIT)
wI0THOCTH. OCOOEHHOCTH TEXHOJIOTHYECKOH CXEeMbl PAaJUKAJbHOH MONMMEpU3alMU 3TUJIEHA MpH
Pa3NUYHBIX NaBJIEHUSX B ra3oBoil (paze Ha okcuaHbIx U [lurnepa-Harra karanusaropax B anmaparax
NICEBIO0KUKEHHBIM CIIOEM.

Xumuyeckas MoAu(pUKaLMsg Kak METOJ IPOMBIIIJIEHHOTO MOJYY€HHs TIOJUITUIEHOB C
HOBBIMH  JKCIUIyaTallMOHHBIMM  CBOWCTBaMH.  XJIODMPOBAHHBIH M XJIOP-CYJIb(UPOBAHHBIH
nonaudTuieHsl. TexHojorust mepepabotku u obnactu npumeneHus 110 w u3genwii U3 Hero.
DKOJIOTHYECKHUE aCIeKThl MPOU3BOJICTBA U NepePadOTKH MOJTHITUICHOB

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MM

B coorBercTBUM ¢ paboueil mporpaMMoOil M TEeMaTHYECKHM IUIAHOM H3Y4YE€HUE IUCLMIUIUHBI
NPOXOAMT B BHAE AayJUTOPHOH U CAMOCTOSTENBHOH pabOThl CTYAeHTOB. YueOHbI mpouecc B
ayUTOPUU OCYILIECTBIAETCS B (POpME JIEKIIMOHHBIX U JabopaTopHBIX 3aHATHH. [IpemycMoTpeHsI
JEKLMH-BU3YAIU3aLUN C MPOOJIEMHBIM HM3JIOKEHHEM OCHOBHBIX TE€M Kypca, KOTOpbIE BXOIAT B
pabouyro mporpammy (mpencrasienbl B Tabiuue «ConepikaHue AMCLUILIMHBD). PexomeHnyemble
o0Opa3oBaTeNibHbIE  TEXHOJOTHMH.  PEHTHHIOBas  TEXHOJIOTHWS, TEXHOJIOTHS  HMHTErPaTUBHOIO,
poOJIEMHOTO, MHHOBALIMOHHOTO, JIMYHOCTHO-OPUEHTUPOBAHHOTO, TU(HEepEeHIIIPOBAHHOTO,
WUHANBUYAJIBHOTO, pa3BUBAIOLLETO o0yueHust u rYMaHUCTHYECKOTO o0pa3zoBaHusL.

HpeHYCManI/IBaeTCﬂ YTCHUC YaCTU J'IeKI_II/Iﬁ C UCIIOJIb30BAHUEM MYHBTHMGHHﬁHbIX CpEACTB O6y‘{eHPI$[.

7. NEPEYEHDb YYEBHO-METOJANYECKOI'O OBECIIEYEHUSA 1JIs1
CAMOCTOSITEJIbHON PABOTBI OBYUYAIOIUXCA IO AUCHUILIAHE (MOJIY.JIIO)

7.1. IlepeueHb-yueOHO-METONNYECKOTO obecneueHHs 1J1si OO0yHarO LMK CSl IO AUCLIUILIMHE:

1. Kacatkun A.I'. OcHOBHBIE NPOLIECCHI U alllapaTbl XUMUUECKOH TexHonoruu. M.: Xumus, 2004,

2. KyrenoB AM., bounapesa T.U., beperrapren M.I'. OOmast xumudeckass TexHoJorus. M.:
HKI] «Axagemkaura», 2003.

3. Myxnenos WII, Asepbyx A.A., Tymapkuna E.C., ®ypmep M.D. OOmas xumudeckas
TexHoJorus /mox pepakuuein Myxienosa M.I1./. M.: Bricinas mxooa, 1984,

7.2. Vkazanusi 1151 00y4aro X Csl O OCBOCHUIO TUCIIUTLTHHBI

Tab6auna 7.1.
Copep:xaHue caMoOCTOSITEILHOI padoThI 00y4aOIIHX CA

omep Temvl/6onpocol, 8bIHOCUMbLE HO CAMOCINOAMENLHOE UZVUEHUE Kon-60 Dopmbt pabomoi
azoend yacoe
(memol)



[MonroroBka chipbsi K epepadoTke. KommiekcHoe 12 cobecenoBaHue,
HCIIOJIb30BAHUE CHIPbS TECTOBBIH
KOHTPOJIb
h (DKOHOMMS U MYyTU PALIMOHATIBHOTO MCIIOJIB30BAHMS 16
' SDHEPruv. DKOHOMHUS U MyTH PALlMOHAIBHOTO
MICTIOJIb30BAHUS TeIlIa
TexHUKO-9KOHOMHUECKHUE [TOKA3aTeNN MPEeNIpusi- 20 CobecenoBanue,
tuss  Kunernueckas, mudpy3noHHas u TECTOBBIH KOH-
nepexoaHast 00JacTH MPOTEKaHHs MPOLIECCOB TPOJb
Heo0xonuMocThb CO31aHUsT HOBBIX XUMHUKO- 10 CobecenoBanue,
TexHojornyecknx npoueccos (XTII) B yciaoBusix TECTOBBIH KOH-
U3MEHEHHs CTPYKTYPBI pecypcoodecredeHus u TPOJIb
NOBbIIIEeHHs TPpeOoBaHMI K 0€30MacCHOCTH U
9KOJIOTHYECKON YUCTOTE XMMUYECKHUX IPOU3BOICTB
XuMuUecKre Mponu3BOCTBA KaK CIOKHbBIE CHCTEMBI: 16 cobecenoBaHue,
OCHOBHBIE ITOHATUSA U IPUHLMITBI CHCTEMHOTO aHAIN3a TECTOBBIN KOH-
CJIOKHBIX TIPOOJIEM, 00IIUe METOIbI CHCTEMHOTO OIUCAHUS TPOJIb
X UMUYECKUX TIPOU3BOJICTB.
BynkaHu3auus kay4ykoB, IPUHLIUII METOAA U 15 cobecenoBaHue,
BYJIKAHU3UPYIOIINE AreHThI TECTOBBIH
KOHTPOJIb
Crekna. CocTaB, CTpOEHHE U KJIACCUPUKALIUSI CTEKOJT. 6 cobecenoBaHue,
CbIppe B CTEKOJIBHOI NMPOMBIIIIEHHOCTH TECTOBBIN
KOHTPOJIb
ITpon3BOACTBO CUHTETUYECKUX MOKLIUX CPEACTB 10 cobecenoBaHue,
TECTOBBIN
KOHTPOJIb
8. OHEHOYHBIE CPEJACTBA JUIA TEKYHIETO KOHTPOJISI YCIHEBAEMOCTHU "
MNPOMEXYTOUYHOU ATTECTALIUN
Bonpocut 0n1a cobecedosanus
1. TeopeTnueckre OCHOBBI XUMUYECKOW TEXHOJIOTHH, 0OLIHi 0030p.
2. 3aKOHBI COXPAHEHMsI B XMMUYECKOH TEXHOJIOTHUH.
3. Buner matepuanpHoro 6anasca.
4. IlonyueHnue ypaBHeHUH pabo4NX JIMHUH HA OCHOBE MaTe€pUaIbHOrO OanaHca.
5. 3aKOHBI paBHOBECHSI B XUMUYECKOH TEXHOIOTUH. 3HaUeHHe 3aKOHOB paBHOBecus. OcobeHHOC-

THU KOHLEHTPALMOHHOTO PAaBHOBECHSI.
6. TeopeTnueckuii BLIBOJ JIMHUN PAaBHOBECHSI.
7. Ob1une 3aKOHOMEPHOCTHU MPOLIECCOB MEPEHOCA.



8. IloreHumanel nepeHoca, K03hGULUUEHTH! B YPaBHEHUSX NepeHOca. 3HaYeHHE 3aKOHOB MEPEeHoca B
TE€XHOJIOTUH.

9. Teopust monobust u MopenupoBaHue. Bunbl Monenuposanust. OCHOBHbIE KpUTEPHU NOAOOUs B
TUIPOANHAMUKE.

10. Meton 0000LEeHHBIX KOOPAUHAT.

11. T'unpoauHaMika, OCHOBHBIE 3a1a4H. [ mapomMexaHHUeCKHe MpoLecchl, o01mii 0030p.

12. YpaBHeHUe HEpa3pbIBHOCTH MOTOKA, BBIBOJ U 3HAUYECHHUE.

13. OcHOBHOE ypaBHEHHE TUAPOAUHAMUKH, BBIBOX U 3HaYeHHE. OCHOBBI THAPOCTATUKU.

14. IlpumeneHne OCHOBHOIO 3aKOHA ruapoctaTuku. Y pasHeHue bepuymnmu. Cmeicn nByx ero ¢gopm.
IIpuMeneHne B XUMUYECKON TEXHOIOTHH.

15. IIpuHUMIBI M3MEpEeHMs] pacxoja TruapasindeckumMu Mmertogamu. OCHOBHBIE YCTPONCTBA MJis
U3MEPEHMsI pacxoma.

16. Ypasuenue ['arena-Ilyasetina. O0nactb npuMeHeHHs.

17. Jloka3aTenabCcTBO NapabOIMYHOCTH paclpeesieHHs CKOPOCTeH B IJAMUHAPHOM IMOTOKE.

18. CooTHOIIEHNE MEXAY CPEeNHEN U MAKCUMAJIbHON CKOPOCTSIMHU.

19. ConporuBieHne IBIKEHHIO B TpyOax. YpasHenue Jlapcu.

20. 3aBucUMOCTb KO3(ppHULIMEHTA TPEHUS U COPOTUBJIEHUS OT CKOPOCTH.

21. Pacuer TpyOonpoBonos. BHemHss runponuHaMuka.

22. 3ana4ya oOTeKaHHs TBEPIBIX TEJ KUAKOCTHIO.

23. OCHOBHBIE KPUTEPUU MONO0OHS. DMIUPUIECKHE 3aKOHOMEPHOCTH.

24. ConpoTHBIIEHHE JBIKEHUIO B BA3KOH cpene. 3akoHbl CToKca.

25. O6001eHHOe ypaBHEHUE OCAKICHHS B KPUTEpHAIbHOH popme.

26. Ypasuenue Togeca.

27. HeomHOpOAHbIE CHCTEMbI, XapaKTePUCTUKA, OCHOBHBIE CHOCOOBI paszieneHusl. Y4eT CrylieHus
CYCII€H3UU IIPU OTCTANBAHMH.

28. OcHOBHbIE TUITBI OTCTOWHUKOB. IIpuMep pacuera At OTCTONHUKA.

29. Lentpugyruposanue. @axrop pasnenenus. Pacuer naBneHus Ha CTEHKU LHEHTPUPYTH.

30. IlpuHummns! pacyera BpeMeHHU neHTpudyruposanus. CenapaTtopsl, HUKIOHBI.

31. Teopust B3BELIEHHOTO CJIOSI.

32. IlpuMeHeHue B IPOMBILIEHHOCTH.

33. Beipaxkenue kputepus PeliHoibaca uepe3 pasMepbl HacTHI[ U CKOPOCTb Cpeabl B CBOOOTHOM
ceyeHnu anmnapara. MogudumposaHHslil kpurepuii PefiHonbaca.

34. Tlpouecc ¢unpTpoBaHUs, OCHOBHBIE ypaBHEHHUs. [IpakTUdeckoe OMNpenejeHue KOHCTAHT
YPaBHEHUS U YAEIbHBIX CONMPOTHBICHUI OcaaKa U (PHIbTpa.

35. OCHOBHBIE KOHCTPYKIIMU MPOMBIIIJIEHHBIX (PHIBTPOB.

36. TeruoBble mpouecchl. 3HaueHne. OCHOBHBbIE crocoObl mepenaun Teruia. OCHOBHOE ypaBHEHHE
TEIUIONepeiaul, XapaKTepHBIH TeMmmepaTypHblii mnpodumib mnpouecca. Cmeicn  koddduumenra
TEJIoONepeadH.

37. TennonpoBOAHOCTL. Y paBHEHUE AJIA MIOCKON CTEHKU.

38. B3auMoCBsA3b NOHATUH TEIJIONPOBOJHOCTh U TEPMHUUECKOE COMTPOTUBJICHHUE.

39. TennonmpoBOAHOCTP MHOTOCJIOHHOM IUIOCKOM CTEHKU. TemaonpoBOAHOCTb LUIUHAPHUYECKON
CTECHKHU.

40. Tlomstme cpenmHeidl TMOBEPXHOCTH TEIUIOOOMEHa B OSTOM  Ciy4ae. 1emIonpOBOAHOCTH
MHOTOCJIOMHON LUJINHAPUYECKON CTEHKH.

41. KousekrtuBHasi Temuoornaya. Cwmeicn koddpduumenta temnoornaun. OCHOBHbBIE TEIUIOBBIE
KpUTEpUH noaoous.

42. XapakTepHble KpUTEpHUAJIbHbIE YPABHEHUS.

43. Tennonepenaya npu MOCTOSIHHON TeMIIEpaType TEILNIOHOCUTEIEH.

44, YpaBHEHHE aJJUTHBHOCTH TEPMHYECKHX CONPOTUBJICHUs. BblpakeHne mnsi kodddunmeHra
TeJIoONnepeadH.

45. Pa3nuuHble CXE€MBbl TEIUIOOOMEHA: NPOTHBOTOK M MPSIMOTOK, CXE€Mbl C IOCTOSHHBIMH U
NePEMEHHBIMH TEMIIEPATypaMu TeIloHocuTenel. IIpumepsl ycTaHOBOK.



46. Tennonepenada Mpu MEepEeMEHHBIX TeMIIepaTypax TeIUIOHOcuTeneill. BriBox BenmuduHbl cpenHein
JOBWOKYLIEH CHUJIBL.

47. OnpeneneHue CpeaHUX TEMIEPATYP TEIIOHOCUTETIEH.

48. TIpombliLieHHbIE CTIOCOOBI TIOABOAA U OTBOJA TEILIA.

49. OCHOBHBIE XapaKTEPUCTHKH TeTUIOHOCHTe el OCHOBHBIE TUITBI TETIIOOOMEHHHUKOB.

50. Krnaccudukarmust maccooOMeHHbIX mnpoueccoB. OCHOBHOe ypaBHeHHE Maccomepenadyn. CMbICT
k03¢ puLmeHTa macconepenadu.

51. OcobenHocTu ompeneneHus ABIKYIIMX CHJI IpU Macconepenade. KoHBekuust u maccooraadva.
Cwmpbicn k03 puLeHTa MaCCOOTAAYH.

52. Ocobennocty npoduiisi U3MEHEHNST KOHIEHTPALUH IS PA3JIMYHBIX CIIy4aeB.

53. BeipaxkeHue koadpuienta macconepenadu yepes ko3puIueHTbl MacCOOTAAYH.

54. OcHOBHbBIE KpUTEpHH MOJO0US B MPOLIECCAX MACCOMIEPEIAYH.

55. Ileperonka u pexktudukauus. YpaBHeHUs: pabOUMX JUHHUI MPOLecca PEKTUDUKALIIH.

Ilpumepnwiii Komniekm 3a0aHuiL 018 KORMPOJIbHBIX padom no oucuyuniune «Xumu4eckasn
MexXHON02UA»

Bapuanm 1

1. Beicota nopucroro cnos 0,5 M, mIOTHOCTL yacTui 1600 kr/m?
THPABINYECKOE COMPOTUBJIEHUE MOPUCTOTO CIIOA.

2. Ilokazanust BoxsiHOrO Bakyymerpa 272 mMm. KakoBo maBieHue B ammapate, eciu atMochepHoe
nasnenne 750 MM pr. cr.? ITnotsocTs pryTH 13,6 r/em?.

3. Ilpu xako#l CKOpPOCTH MABMKEHHs CTEKJISHHOro Iiapuka auamerpoM 1 mMm B Bozme mpu 20°C
o0TekaHne MOXKHO CUUTATh JJAMHHAPHBIM?

4. Topsiunii pacTBOp oxyaxkaaercss B xojomuubpHuke Bonoil ot 90 C mo 50 C. Oxnaxnaromias Boja
narpesaercsi o 10°C 10 30°C. BeruucIuTb CPeNHIO0 Pa3HOCTh TEMIIEPATYP TEILIOHOCHTEIEH.

5. NaBnenue B OyThbUIKE C ra3MpOBaHHON BOAOW 3 aTMm. KakoBa KOHLIEHTpALMs YIJIEKUCIOrO rasa B
BOJIe, ecnu KoHcTaHTa ['enpu 1500 atm?

nopo3Hoctb 35%. Beraucnuts

2

Bapuanm 2

1. KakoBa TeronpoBOHOCTh M30JISILUK U3 JIBYX CJIOEB: 3 cM nepeBa U 1 cM neHoruiacta? Y enbHbIe
TEIIONPOBOAHOCTH cooTBeTcTBEeHHO 0,20 BT/(M rpan) u 0,05 B1/(M rpan).

2. Koapdunuent maccootnaun aMmuaka B sosayxe 0,68 (r/c)/(m* Mosnw/monb). KonueHTparus rasa B
Bo3ayxe 5 % (006.). KakoBa KOHIEHTpalus y MOBEPXHOCTH PACTBOPA, €CIH IUIOTHOCTH MacCOBOTO
notoka cocrasser 0,01 (Momb/c)/m>?

3. KosddunueHtsl MaccooTna4u Mpu MOMJIOMEHHH ra3a >KUAKOCThIO PaBHBI COOTBETCTBeHHO 0,4
(r/c)/(mM2 monb/monb) u 0,01 (r/c)/(m2 r/r). Koncranra pasHoBecusi 0,1 (Mosib/Moiib)/(1T/r). Beraucautb
K03 PULMEHT MaccoTepenayH.

4. KoappummenTs! Termmooraaun 600 u 1800 B1/M2 rpan, TemIonpoBOAHOCTb jkenne3HoH crenkn 7000
B1/M2 rpan. Beruucantes ko3 ¢unneHT Ternionepenaym.

5. B abcopbep mnocrtymaer Boma €O ckopocThto 100 JI/MMH M NPOTHBOTOKOM Tra3oBasi CMECh,
cogep:xamiast 50 % (00.) ammuaka, B koiuyectse 1,2 M3 /gac. PactBop Ha Beixoae comep:kut 6,8 %
(macc.) ammuaka. KakoB cocTaB BbIXOJSIIIEH Ta30BOM cMecH?

Bapuanm 3

1. ITpu GposkeHMN KBaca KOHLEHTpALUs YIJeKHcaoro raza nocruraer 1 % (macc.). KakoBo naBnenue
B eMKOCTH, eciu koHcTaHTa ['enpu 1500 aTtm?

2. PactBopumocts comu 400 r/n. HawampHas ckopocth pactBopenuss 40 (r/c)/m2 . OueHutb
ko3 dunment audpdysun, cunrast Toamuny auddysunonsoro ciaos 10 mxm. 10-9.



3. MonbHbie nonau BewectBa B nByx skumkocTsax 0,001 u 0,02. Koncranta pasnoBecust 0,01.
[TnotHOCTE MOTOKA MpH 3kcTpakunu 0,2 Mmosb/M2 . KakoBbel k03 uiieHTs Mmacconepenaqan?

4. Onpenenuthb K03(pPULIMEHT Macconepeaady Mpyu KUMIEHUH BOABI HA OTKPBITOM BO31yXe, ecnu 3a 1 ¢
ucnapsercs 30 r/m*.

5. T'opsiunii pactBop B xonoaunbHuke oxyaxnpaercs or 90 C mo 50 C, oxnaxkparomas Boaa
HarpeBaercs oT 5 C 10 25 C. Kak CUIbHO pa3inyaroTCsl PacXObl TEIJIOHOCUTENEH?

Bapuanm 4

1. Tlpu xakod MaKCHMaJbHOH CKOPOCTH TEUEHHsl TJIHLEepHHa B TPyOke auaMerpoM 25 MM
COXpaHsIeTCsl JIAMHHAPHBIA peskum? BsiskocTe rmuepuna npusate pasHoil 0,8 Ilaxc; mimoTHOCTh —
1230 kr/m’.

2. Kpyrnyro 1pyOy Ha HEKOTOPOM yuacTke nedopMUpoBaid B TPyOy C KBAagpaTHBIM CEYCHHUEM,
COXPaHUB TOJILIMHY CTeHOK. Kak N3MEHUTCA CKOPOCTh Ha 3TOM y4acTke?
3. Bona Harpesaercs B Temooomenruke ot 10° C o 50° C mpu cpenneii Temneparype crenku 80°C.
KaxoB k03 ()HIIEHT TeMI00TAauH, eClTH MOBEPXHOCTH Temnoobmena 20 M%, a pacxon Boabl 10 j1/c?

4. CKOpOCTb TE€YEHUs BOMBI IPU CykeHHH TPyOr! yBennumiack ot 0,2 no 0,9 m/c. Kak usmeHunoch
nasyieHune?

5. Temnepatypa B opamwxkepee +20 C, Ha ymuue -20 C. Ilepenan temmneparypbl B CAHTUMETPOBOM
crexne 16°C. Kaxos kosdunuent rennonepenaun? TermnonposoaHocTs crekna 0,7 Br/(M rpan).

Kpurepuu oueHKkH 0TBeTa CTYJEHTA NPH BbINOJHEHHH KOHTPOJILHOI padoThI

Ouenka TpeGoBanus Kk 3HAHUAM

OTJINYHO NpUBENEHbl  TOJHbIE  MPABWIbHBIE  PELICHUS, OTBETbl  I'PAMOTHO
apryMEeHTHPOBaHbI

XOPOLIO JONyIIEHbl HE3HAUWTEJbHbIE IOTPELIHOCTH IpU OTBETAX HAa BOMPOCHI,

apryMeHTaLus Oblia He MOJTHOMN

yIOBJIETBOPUTEIbHO | B OoTBerax Ha HEKOTOpbIE BOMPOCHI AOMYyIUEHBI IPyOble OMIMOKH, 4YacTb
BBIBOJIOB HE apT'yMEHTHPOBAaHA UJIM ApTYMEHTUPOBAHA HEMPABUIILHO

HeynoBierBopuTesibHO | OtBerhl HAa 50 u Gonee % BOMPOCOB OMIUOOYHBI, OONBLUIMHCTBO BHIBOIOB
HE apryMEHTHPOBAHbI WJIH aPTyMEHTHPOBAHBI HETIPABHIBHO

Tunoegsie GONPOCHL K KO/UIOKGUYMY RO meopemuueCKum
OCHOBAM XUMUUECKOU MEXHOI02UHU

1. OcHOBHBIE 3a/1a41 HAYKH O MPOLIECCaxX U ammaparax.
2. Knaccudukammss OCHOBHBIX MPOWU3BOACTBEHHBIX MPOLIECCOB. MO COAEPKAHMIO, MO W3MEHEHHIO
napamMeTpoOB BO BPEMEHH, 110 OPTaHU3ALIHH.




3. 3aKkOoHBI COXpPAaHEHUS OCHOBHBIX CYOCTaHLMI B XMMHYECKOW TEXHOJOTMM. MAacChl, SHEpPIHu,
UMITYJIbCA.

4. 3axonb! paBHOBecus. OCHOBHBIE 3a/1a4y, pellaeMble IPU MOMOIIH 3aKOHOB PaBHOBECHS.

5. Ycnosus TepmoguHamMudeckoro pasHosecus. Ilpasuio ¢a3 'nbbea.

6. MexaHn4eckoe U TEeIJIOBOe paBHOBecHe. PaBHOBeCHEe B MaCCOOOMEHHBIX MpOoLeccax, XMMUYECKUil
HNOTEHIHAT.

7. BbIBOZI TEOPETUUECKUX JIMHUI PaBHOBECUs Ha npuMepe 3akoHOB I'enpu u Pays.

8. 3axonbl nepeHoca. Ilorennuanel nepeHoca, rpaiueHThl IOTEHLUAIOB IEPEHOCA.

9. OOwmii Bua ypaBHeHHH mnepeHoca cybOcranumii. OOmHOCTH KO3(PPUIMEHTOB B ypaBHEHMSX
HepeHoca.

10. 3akons! @uka, Pypre, HproTOHA (BSI3KOrO TPeHU).

11. Teopust mogobust u monenuposanue. CyLUIHOCTh METOZOB MaTEMATUUECKOTO MOZIEIUPOBAHUS.

12. MonenupoBaHue Ha KOMUAX, MOJIENAX alapaToB U UX YacTel — pusnueckoe MoaenupoBaHue.

13. Cummiexkcsl, WHBapHaHTBl MoxoOusi. MonenupoBaHHE C HUCIOJNB30BAHUEM OOOOIIEHHBIX
KOOpPAMHAT, OCHOBHBIE KPUTEPUH MOAOOUS B TMIPOMEXaHUYECKUX mporeccax: PefiHonbaca, ®pyna,
Oiinepa, roMOXpoHHOCTU. KpuTtepuanpHbie ypaBHEHUS.

Kpumepuu oyenusanun omeemos

KonnokBuyM cuuTaeTcsi CAAaHHBIM, €CJIM OTBEYAIOLIUI Aa€T JOCTATOYHO MOJHBIN OTBET, IOHUMAET
CBS3b MaTepHasia JAHHOIO pas3fena ¢ APYTUMH, B ClIydae 3aTPyJHEHUN OTKJIMKAETCsS Ha MOACKA3KU U
HaBoAsUIMe BOMNPOChl. KONJOKBUYM CUMTAeTCs HECAAHHBIM, €CIM OTBEYAIOUIMN HE MOXKET OaTh
Pa3BEpHYTOrO OTBETA, €My H HE MOMOTAIOT MOJACKA3KHU U HABOJSLINE BOIPOCHI.

Tunoewie sonpocet Kk 3auume no 1a60pamopusim pabomam

1. DKBUBAJEHTHBINI OMaMETp CeueHHs KaHaia, TpyOOmpoBOAA;, AKBUBAJICHTHBIN IHAMETP Tela,
JaCTHLIBI.

2. OCHOBHOE ypaBHEHHE THAPOJUHAMMKH: CUCTEMa ypaBHeHUH Diinepa, ypasHeHus Hasbe-Crokca.

3. OcHOBHOE ypaBHEHHE TUAPOCTATHKH (3aK0H [lackas) u ero mpakTHYecKoe MpUMEHEHHE.

4. YpaBuenue bepHymiu u ero npumeHeHue. McreueHue XKUAKOCTH U3 OTBEPCTUM pe3epByapoB. 5.
I'mnpaBnuyeckne METONbI M3MEPEHNUS PacXoa KUIKOCTEH U ra3os.

6. 'mnpaBianyeckoe CONPOTHUBIIEHUE TPYOOIIPOBOAOB H aNNapaToB.

7. Ypasuenue Ilyaseiins, ypasaenue Jlapcu. Ilpunnumne! pacdyera MOIHOCTH HaCOCOB.

8. 3amava oOTeKaHUs KUIKOCTHIO TBEPABIX TEJI, OCHOBHbIE KpuTepuu nonodus: Peiinonbaca, Diiepa,
Apxumena, JlsameHko.

9. OcHOBHBIE pexxuMbl OOTeKaHWs. 3akOHbI TpeHuss u ocaxaeHus Ctokca. OCHOBHbBIC THIIBI
OTCTOHHHUKOB HEMPEPBIBHOIO U MEPUOANYECKOrO AEHCTBUS.

10. IIpumepsr pacuera orcroitHukoB. LlenTpudyruposanre. OCHOBHbIE MPUHLMIILL, Ha3HA4YeHUe. 11.
HenTtpobexnoe yckopenue. DakTop pazaeneHus.

12. OcobeHHoCTH pacueTa BpeMEeHHU MPOoLEecca, pacyeT JaBIeHHs Ha CTEHKU LEHTPU(YTH.

13. OcHOBHBIE KOHCTPYKIIUU LIEHTPUPYT, CenapaTopos, IIMKJIOHOB.

14. JIBu>xeHue JKUAKOCTEH U ra30B uepe3 nopuctoie ciion. COnpoTUBIICHUE MOPUCTOTO CIIOS.

15 Koadduuuent tpennst. Moaudumposansblii kputepuii Pefinonbaca. [Iponecc punbrpoBanus.

16. Jewxymue cuibl. ConpoTuBieHHe ocaaka, QuiabTpa. Y eiabHOE COMpOoTUBJeHHE. DPu3nueckuit
CMBICJ BEJIMYMH COTPOTUBIICHUS (0caaka u GpuibTpa).

17. OcHoBHOe ypaBHeHue (unbTpoBaHus. (OCHOBHbIE CIOCOOBI  ONpPENENeHHs KOHCTAHT
¢unpTpoBanms. OCHOBHBIE CIIOCOOBI MEpeaavul TEMIOThI: TEeMJIONPOBOIHOCTb, KOHBEKIHS, TEIJIOBOE
U3JIy4eHUe.

18.3akon  Credana-bonpimana.  OcHoBHOe — ypaBHeHuwe  Teruionepenaun.  KoadduumeHnr
Teruonepenadn, Gusndeckuii cMpIcy K03 PuIHeHTa.

19. IBmxymas cuia, cpeqHuil remneparypHslii Harop. TennonpoBogHOCTh. 3akoH Dypbe.

20. YaenbHasi TEIIONPOBOAHOCTD, (HU3MUYECKHIA CMBICH KO3 (PHLIMEHTa TETIONPOBOAHOCTH.



21. VYpaBHEHUE TEIUIONPOBOJHOCTU IUIOCKOW CTEHKU. TeronpoBOJHOCTE MHOTOCJIIONHON CTEHKH.
YpaBHEeHHE TEIIONPOBOAHOCTH [MJIMHAPUIECKON CTEHKU.

22. VYpaBHeHHe TemooTAaud, 3akoH oxyaxnaenus Heiorona. KoadduumeHnt temmoornauu, ero
¢busudeckuii cMbicia. OCHOBHBbIE KpUTepUH MOAOOUsS TeruoBbix mpoueccoB: Hyccenmbra, 'pacroda,
[Texune. [lpumepsl KpuTepUATbHBIX YPABHEHHI TEIIOOTAAYH.

23 Temuonepenaya Mpu IMOCTOSHHBIX TEMIIEpAaTypax TEIUIOHOCUTENIeH. YpaBHEHUE aATUTHBHOCTH
TEPMHUUECKUX COMpPOTUBIeHUH. Teruionepenaya mpu NMEPEeMEHHBIX TEMIEPAaTypax TEIUIOHOCHUTENEH.
Cpenssist IBIKYIITAs CHJIA TIPOLIECCa, CPEIHUN TeMIepaTypHbIid Hamop.

24. Knaccudukarmsi MaccooOMeHHBIX TporieccoB. OCOOEHHOCTH KOHLIEHTPAIIMIOHHOTO PABHOBECHUS B
MacCOOOMEHHBIX TPOLIECCAX, ONpeAeSICHHe HATIPaBIEHHUS MPOLIECCa MAaCCOMEPEHOCa.

25. OcHOBHBIE MTpaBUiIa U 3akoHbI Macconepenaun. Kosgdummentsr macconepenaun, ux Gusnueckuii
CMBICJ, Pa3MEPHOCTh, [IBIDKyLIWE CHJIbl Maccomnepenadun. KoadduumeHT wmaccooTgadu, ero
busmueckuii cMbICH, pa3MepHOCTb. OCHOBHOI 3aKOH MacCOOTAAYU.

26. Macconepenaua u  (a3oBble CONPOTUBJIEHUS. YPaBHEHHE AaIAUTHUBHOCTU  (Da30BBIX
COIIPOTUBJIEHUH.

27. Tleperonka sxuakocteil. CriennanbHble BUIbI IEPETOHKH: BbINApKa, MPpOCTas MeperoHka (IBoitHasi,
TpOIiHas), IePeroHKa ¢ BOJASHBIM TaPOM.

28.TToHsATHE O TEOPETHUYECKHUX CTYIEHSX pa3fesieHust (TEOPETUIECKHUX TapesIKax ).

29.  Pextudpukaums. KoncTpykimnm — pekTUpUKaUUOHHBIX  ammapatoB. OCHOBBI  pacyera
pexTuuKalnOHHON KOJOHHBL. PeryimuposaHue rnpouecca pekTru(uKanum.

30. AOcopbuusi. Kosdpouumentsr maccomepenauun npu  abcopOumu. YCTpOHCTBO W pacuer
abcopbepos.

Kpumepuu 3amumet 1abopamopunsix pabom

Pabora cunTaeTcs 3aIUIEHHON TIPU CIEAYIOLINX YCIOBHSIX:

- ydacTue B BBINOJHEHUHU pabOoThI, - MPENOCTABICHNE OTYeTa, O(POPMIIEHHOTO B COOTBETCTBUH C
yueOHO-MEeTOUUECKIMH ITOCOOUSIMH K J1a00paTOpHbIM paboTawm,

- KpaTKHe, HO JOCTaTOYHO COAEp KaTebHbIe OTBETHI HA 2—3 BOMIpOCA M3 MPUIIATaeMOro CIIHCKA.
IIpu HeBbIMONHEHMH MOOOrO U3 TPeOOBAHWIA, MEPEUNCICHHBIX BBIIIE, OCTAJbHbIE MOTYT OBITH
3a4YTeHbI, HO paboTa He OyAeT CUUTAThCS 3ALIUIIEHHON, MoKa He OyIyT BbIMOJIHEHBI BCe TPEOOBAHMUS.

[Ipy HamMuuKM HeE3AIUINEHHBbIX JIAOOPATOPHBIX pPa0OT, YTO PABHOCHIBHO HEMPOXOXKICHUIO
NPaKTHKyMa, OOyHarOIUACS HEe JOMYCKAeTCs 10 HK3aMEHa.

Ilepeuensv éonpocos k IK3ameny

1. Coblpbe xumMHUECKOW MNPOMBILUIEHHOCTH. ChIpbe, MPOAYKTHI, OCHOBHBIE MAaTe€pUAJbl, OTXOJBL
KomruiekcHOE UCTIONb30BaHUE CHIPBSI.

2. Ilpunummnel oGorammeHust Ceipbst. [ poxoTel. ['paBUTALIMOHHOE pa3niesneHne - CyXoe U MOKpPOe.

3. DJeKTPOMarHUTHBIE U SJIEKTPOCTATHUECKHE METObI OOOraIeHus ChIpbs. [Ipyrie crocoOsl.

4. Bopa B XMMHUYECKOHN MPOMBILIEHHOCTH.

5. Dnepreruka xuMuueckoil npombinuieHHOCTH. Mcrounuku sHeprun. Koadduument ncnonpzoBanust
CBIPbSL.

6. YCTpOWNCTBO U HA3HAUYEHUE PEKYIIEPATOPOB, PETEHEPATOPOB U KOTJIOB-YTUIIN3ATOPOB.

7. Cramuu TexHosormdeckoro mnpouecca. Obnactu nporekanus npoueccos. PaxkTophl, BIUAOLINE HA

CKOPOCTb MPOLIECCa.

8. Texnonoruueckuii pexum. Ilapamerpsl TEXHOIOTNYECKOro pexxuma. I'OMOreHHble U reTeporeHHbIe
IPOLIECCHL.

9. Ilepuonuyeckue u HempepbiBHblE mpouecchl. llonHOe cMmelmeHne U HAEaIbHOE BBITECHEHHE.
H3orepmudeckne, u300apHbBIe, M30XOpPHBIE U  aguabaTHYECKUe TPOLECChl. JHAO - W
9K30TEPMUYECKUE TPOLIECCHI.
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PaBHOBecHe B TexHOJOrn4eckux mpoieccax. KoHcranra paBHoBecus. Boixon mpoaykra. CreneHb
npeBpaieHysi. PABHOBECHBIN 1 TEOPETHYECKUI BBIXO MPOAYKTA.

CKOpOCTh XMMHUYECKUX MpoLeccoB. [BinKyinasi cuiia nporecca. BiusHue mapamMerpoB Ha CKOPOCTh
XUMHYECKUX peakimii. Kunetndyeckue KpUBbIE ISt Pa3IMIHBIX TUTIOB PEAKIIHIA.

[lepemeniBanne TBepAbIX pearupyromux BemnecTB. CrocoObl  yBeIMYEHUS [MOBEPXHOCTH
conpukocHoBeHUst. [IpuHIMM medcTBust OamHM C pa3OpPbIBTUBAHUEM  SKHIKOCTH, armapara
0apOOTaKHOTO THIIA, anmnapaTa ¢ IEHHbIM CJIOEM JKUAKOCTH.

IIpsiMOTOYHBIE, IPOTHBOTOYHBIE U MTEPEKPECTHBIE MPOLIECCHI.

[epuoauueckuie, HEMPEPHIBHBIE M CMELIAHHBIE MPOLECCHI. TEXHOJIOTUIECKHE CXEMBI.
Karanurnueckue mpouecchl.

[TpumeHeHHe, CBONCTBA M CIIOCOOBI MOJIYYEHHsI CEPHON KHCIOTHI.

. IIpousBoncTeo quokcuaa cepbl. O0xur komuenana. Ouncrka SO;.
18.

Hutpossblii  cmoco® mnpoM3BOACTBA  CEpHOW  KUCHOTHL.  IIpeMMyInecTBO ¥ HEIOCTATKH.
TexHonornyeckas cxema.

KonTtakTHbIi cIOCOO MPOM3BOACTBA CEPHON KUCIOTHI.

AbcopOuus cepHoro anruapuaa. KoHueHTpupoBaHue CepHOIl KHCIOTHL.

. CpolicTBa amMMuaka. XUMUYECKas U NpUHOUIIHAJIbHAA CXEMbI IIPOU3BOACTBA aMMHAKA. KOHBepCI/IH

CH4 u okucu yraepoja.

O4ucTKa MPUPOTHOTO U KOHBEPTHPOBAHHOTO I'a30B.

Paznenenne KOKCOBOTo rasa METOJIOM IITyOOKOTO OXJIAsKACHUSL.
TeopeTnueckue OCHOBBI CUHTE3a aMMHAKA.

[IpoMbiiieHHBIE CTOCOOBI MOTyUEHUS] AMMHUAKA.

IIpousBoncTBo a30THON kucnoThl. KoHTakTHOE OkuciaeHne amMmMuaka. OKUCIEHHE OKHUCH a30Ta 10
IBYOKHCH a30Ta U abcopOuus ABYOKHCH a30Ta BOJOM.

ITpon3BOACTBO KOHLEHTPUPOBAHHOM U pa30aBIeHHON a30THOW KHUCIIOTHI.
Munepanbnbie ynodpenus. Knaccudukauus. Ponb ynoOpenmid.
docdopubie ynodpenus. [Iponssonctso npocroro cynepdocdara.
HenpepsiBHbIii ciocod npousBozacTsa cynepdocdara.

. IIpousBoncTBo pocdopHOii KUCIOTHI 1 ABOHHOTO cynepdocdaTa
32.
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ITpon3BOACTBO KOHLEHTPHPOBAHHBIX (POCHOPHBIX yaoOpeHHit

Kanuiinere ynoOpeHust

AsotHble ynoOpenust. [IponsBoncTBo aMMuayHoi cenutpel. Cxema npouecca

ITpousBoacTeo kapbamuaa (MOUEBUHBI) U CysbpaTa aMMOHHMS.

Kanuiinere ynoOpeHust

Texunonorus cumukaros. OTpaciy, nonyyaeMble TPoAyKThl. ChIpbe CHIMKATHOMN MPOMBIIUIEHHOCTH.
IIpou3sBoncTBO KEPAMUKH

Bspxymue Bemectsa. Tumnbl. Bo3ayinHast n3BecTb, THIICOBBIE U MarHE3HAJIbHBIE BSDKYIINE BELIECTBA.
I'mapaBnnyeckue BSXKyIIUE BEIIECTBA

KucnoroynopHsle BsDKYLIHE BEIIECTBA.

Crekino. Cocra. Ceipbe ISl IPOU3BOACTBA CTEKJIA.

. TexHonorus NpoU3BOJCTBA CTEKJIA.
44.
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MeTonbl NPOU3BOACTBA CTEKOI

ITonstue o merannypruu. Ilonarue o pynax. MeToae! BbiieNe€HUs] METAIUIOB U3 PYA.

Tonnueo U OrHEeYNOpPHbIE MaTEpUAIIbI

OcHOBHBIE CBOWCTBA METAJJIOB U CIIJIABOB

Mertamnypruss amomunus. CsoiictBa amomunus. Ceipbe. HaponHoxo3sificTBeHHOe 3HaveHHe
AJIOMHUHMS U CIIJIABOB.

ITpou3BOACTBO AMFOMUHUSA 3JIEKTPOIIU30M INIMHO3EMA

Mertannyprust uyryHa. Ceipbe. MeTannyprudeckue neuu. Y CTpOMCTBO JOMEHHOM MeYH.

Brinnaska 4yryHa B JOMEHHOMW MEYH.

Teoperuueckue OCHOBBI JOMEHHOrO IpouLecca. XapaKTepUCTUKAa YyTyHa W JOMEHHBIX
(beppocIiaBoB.

Mertannyprus cranu. beccemepoBckuii mpoLecc NpOU3BOJACTBA CTAJH.



54.
55.

56.
57.

58.
59.
60.
61.
62.

63

68.

69.

Buser paccMoTpeH U yTBep:KAeH HAa 3aceJaHUH Kadeapbl

Mertamnyprus cranu. ToMacoBCKuil crocod Mponu3BOACTBA CTANH.

MaprenoBckuii nponecc npoussoactsa crainu. Ilpeumymectsa ero. IlpoussoacTBo cramu B
3JIEKTpoIedax

Kpatkas xapakrepuctuka craneit. Jlerupyromue snemenTsl. IIpuMmenenue cranu.

I'oproune Bemectsa. EcrecTBeHHOE U HCKYCCTBEHHOE TOILUIMBO. XapaKTepPUCTUKA TBEPAOTO TOIINBA.
Pabouee TonmmBo. TermnoTBopHas CiOCOOHOCTH TOIUINBA.

PasButne kokcoxumuieckux mpoueccos. CocTaB U CBONCTBA KOKCA.

CbIpbe 111 KOKCOBaHUS.

IIpouecc kokcoBanus. XUMU3M U (PU3NKO-XMMUYECKast XapaKTepUCTHKA IIpoLiecca.

YCTpoiicTBO KOKCOBBIX Oatapeii. PaboTa KOKCOBBIX OaTapeii.

3arpy3ka 1 BbI'py3Ka KOKCa U3 KOKCOBBIX OaTapeii.

. YaBIuBaHue JETY4YHX NPOAYKTOB KOKCOBAHUS U MepepadoTka KAMEHHOYTOJIbHOM CMOJIBL.
64.
65.
66.
67.

ITonyxokcoanue yrisa. Haznauenue. OCHOBHBIE TEXHOJOTHUECKUE PEILIEHMS.

I"asuduxanus TBepaOro TOMIMBA.

Hedrtb. O6mmas xapakrepuctika. YrieBoJOPOAHbIN U (PPaKLMOHHBINA COCTaB HEPTH.

Merons! nepepabotku HeTu u HepTenpoaykToB. Pusnueckue meronsl. Cxema ABT (armocdepHo-
BaKyyMHOH TpyOUaTK).

Xumudeckue MeTonbl nepepaboTku HedTu. Xumusm npouecca. BiusiHue pasnunuHbx (akTopoB Ha
npoLecc.

XapakTepUCTHUKa OCHOBHBIX XUMHUYECKUX ITPOLIECCOB

Ilpumeput Ix3ameHayuonnvIx 6U1eMOB
VHTYIICKUA TOCYJIAPCTBEHHBII YHUBEPCUTET

DK3aMeHAIHMOHHBIN Onyer Ne 1

Ilo kypey «Xumuueckasi TEXHOJIOTHSD)

JJIsl_CTYAeHTOB 4 Kypca cneuuaabHocTu «PullX»

Bonpocel. 1. Ilpunimmner oOoramenust ceipbs. ['poxoTsl. I'paBUTaniMOHHOE paszfeneHue - cyxoe U
MOKpO€. DJIeKTPOMAarHUTHBIE U 3JIEKTPOCTATHUECKHE METObI OOOTaIneHus Chipbs. [Ipyrue crocoOsL.
2. CpolicTBa aMmMHaka. XUMHUYECKasi U MPUHLIUIINAIbHAS CXeMbI IPOU3BOACTBA aMMuaka. Konsepcus
CH4 u okucu yraepona.

3. YnaBnuBaHHE JIETYYUX MPOAYKTOB KOKCOBAHHS U MepepadoTKa KAMEHHOYTOJIbHOH CMOJIBI.

3aB. kadenpoii, npodeccop 3.X. CynTbirosa

VHTYIICKHUA TOCYJAPCTBEHHBIII YHUBEPCUTET
JK3aMeHALIMOHHBIH Onyier Ne _2
o kypey «XumuuecKasi TEXHOJIOTHSD)

AJIS_CTYAeHTOB 4 Kypca cneunuaabHocTH «PullX>

Bonpocel. 1.Craguu TexHonorudeckoro mpouecca. OOmactu mportekanust mporeccoB. DakTopsl,
BJIMSIFOIINE HA CKOPOCTB IPOLIECCa.



2. ®ochopusie ynodpenus. [IpoussoacTso npoctoro cynepgpocdara.

3. Toproume BemectBa. EcTeCTBEHHOE M MCKYCCTBEHHOE TOIUIMBO. XapaKTEpPUCTUKA TBEPAOTrO

TornBa. Pabouee TOMIMBO. TeHJ‘IOTBOpHaﬂ CITIOCOOHOCTD TOILIMBA.

BuJier paccMOTpeH M yTBep:KaeH Ha 3aceJaHuH Kadeapol

3aB. kadenpoii, mpodeccop

3.X. Cynrsirosa

Kpumepuu OUEHKU omeemda Hd IK3AMENne

4-GannpHas IIKaja ITokazarenun Kpurepun
(ypoBeHb
OCBOEHHUSI)
OTtnuynHo . Ilonnora wu3noxenus | CTyoeHTOM JaH IONHBINA, B JIOTMYECKON
(HOBbIHIGHHbIﬁ TEOPETUIECCKOIO OCJaCa0BaTCIbHOCTHU paSBepHYTbeI OTBET
YPOBEHb) Marepuana; Ha TIOCTaBJEHHBIM  BOMpPOC, TIA€ OH
. Ilonnora U | IPOJEMOHCTPUPOBAJ 3HAHUS IIpeaMeTa B
NPaBUJIbHOCTD NoJHOM oObemMe yueOHOW MpOrpaMmsl,
peLeHus JOCTaTOYHO riy0oKo OCMBICTIUBAET
NPaKTUYECKOTrO IUCLUTUIMHY, CaMOCTOSITEINILHO, u
3a/laHus; HCUEPIILIBAIOLIE OTBEYaeT Ha
. IlpaBuabHOCT W/WJM | HOTIONHUTENIbHBIE  BOINPOCHI,  MPHBOIUT
apryMEHTHPOBAHHOCT | COOCTBEHHbIE IMPHUMEpPHI MO MHpoOIeMaTHKE
b U3JIOKEHHUS | TOCTaBJIEHHOTO BOIIPOCA, permi
(mocIenoBaTeNbHOCTD | MPEATIOKEHHbIE NMPaKTHYeCKHUe 3anaHus Oe3
JeWCTBUI); OuIOOK.
Xopotio . CaMOCTOATENBHOCTE | CTymeHTOM JaH pa3BepHyTHIi OTBET Ha
(6a30BbIit OTBCTa, MOCTABJEHHBIH  BONpPOC, TA€  CTYAEHT
YpOBEHB) - Kynetypa peun, AEMOHCTPUPYET 3HAHUs, IPHOOPETEHHbIE Ha
- HT.I. JIEKLIUOHHBIX U CEMHMHAPCKUX 3aHATHUAX, A
TAKXKe MOJIyYEHHbIE MTOCPEICTBOM H3yUEHHS
00s13aTeNbHBIX  y4€OHBIX MATEPUANOB II0
KypCy, JaeT apryMEeHTHPOBaHHbIE OTBETH,
NPUBOJIUT MIPUMEPEI, B OTBETE MPUCYTCTBYET
cBOOOAHOE  BIIAIEHHME  MOHOJIOTHYECKOH
peublo, JOTMYHOCTb U MOCJENOBATEIbHOCTD
orBeta. OAHAKO JOMYCKAETCs HETOYHOCTH B
OTBETE. Pemun MPEIJIOKEHHbBIE
NpaKkTHYeCKHe 3aJaHus C HeOONbLUINMHU
HETOYHOCTSIMHU.
Y noBaeTBopUTEH Crynenrom naH OTBET,
HO CBHUJIETEJILCTBYIOLINI B OCHOBHOM O 3HAHUU
(OporoBbIit MIPOLIECCOB n3y4aemMon JUCLIUIIIUHBI,
yPOBEHD) OTJIMYAOIIMICS HEeIOCTATOYHOH TiTyOHHOI

U TIOJHOTOU pPacKpbITUA TEMBI, 3HAaHUEM

OCHOBHBIX ~ BOMpPOCOB  Teopuu,  cynabo
chopMHUPOBAHHBIMU ~ HaBBIKAMH  aHAJIH3a
SIBJICHUH,  TPOLECCOB,  HENOCTATOYHBIM




YMCHUEM JaBaThb APTYMCHTUPOBAHHBIC
OTBECTBI u MNpUBOAUTDH MMPpUMEPHI,
HEOJOCTAaTOYHO CBO6OI[H]E>IM BJIaACHUCM
MOHOJIOTHYE€CKOH pP€YbL0, JOTHYHOCTBIO U

MOCJIEIOBATEIbHOCTBIO OTBeETA.
Jlomyckaercst ~ HEeCKOJbKO  OIHUOOK B
conepKaHuu OTBETa 51 peLueHnmn

MPAKTUYECKUX 3a0aHUM.
Heynosnersopure CTyneHTOM naH OTBET, KOTOPbIA COAEPIKUT
JIBHO psn CEepPbE3HBIX HETOYHOCTEH,
(ypoBeHb He OOHapyKMBAIOIIUI HE3HAHHE MPOLECCOB
copMupoBan) M3y4aeMon MIPEIMETHOU obnacruy,

OTJIMYAIOINUNACS HErTyOOKUM pacKpbITHEM
TEMbl, HE3HAHHEM OCHOBHBIX BOIIPOCOB
Teopuu, HEeCHOPMHUPOBAHHBIMU HABBIKAMHU
aHaJIU3a SIBJICHUI, MPOLIECCOB, HEYMEHUEM
JlaBaTh apryMEHTHUPOBAHHbIE OTBETBHI,
ciaadbIM BJIAJICHUEM MOHOJIOTUYECKOH
pe4ybr0,  OTCYTCTBHEM  JIOTMYHOCTH U
MOCJIEIOBATEIbHOCTH. BriBogbl
MOBEPXHOCTHBI. PelieHne mnpakTU4eCcKux
3aaHUM HE BBINOJHEHO. T.€ CTyOeHT He
CHOCOOEH OTBETUTH HA BOIMPOCHI Jaxe MpPU
JNOMOJIHUTENBHBIX ~ HABOJALIMX  BOIPOCAX
MpernoaaBaTess.

9. YYEBHO-METOIMYECKOE U HHPOPMAIIMOHHOE OBECIEYEHUE
TACHUTLINHEI

9.1. YueOHas JuTeparypa

a) OCHOBHASI JIUTEpaTypa:

1. Kacarkun A.I'. OcHOBHBIE POLIECCHI U alIapaThl XUMUUeCKoH TexHosoruu. M.: Xumust, 2004.

2. Kyrenos A M., bounapesa T.W1., Bepenrapren M.I'. O6mas xumuueckas: Texuosnorus. M.: MKI]
«AxanmeMkHuray, 2003.

3. Myxneno U.I1., ABepOyx A .f., Tymapkuna E.C., ®ypmep M.D. OOuiast xumudeckast TEXHOJOTHSI
/mon penaxuueit Myxnenosa M.I1./. M.: Beicias mkona, 1984,

4 Myxnenos U.I1., AepOyx A A., Tymapkuna E.C., ®@ypmep M.O. OOmasi XuMudeckas TEXHOJOTHSI
/mon penaxuueit Myxnenosa M.I1./. M.: Beicias mkona, 1984,

5 MyxnenoB WUII. u ap. «OcHOBBI xuMHU4eCcKoi TexHonorum». M.: Beici. mk., 1975

6. MyxnenoB W.I1., TamboBuesa B. /. «OcHOBBI XUMU4eCKOi TexHomorum». M.: 1968

5. Cokonos P.C. «Xumunueckas TexHosorus». M.: 2000

0) 10MOJIHUTEIbHAA JIUTEPATYpPa

1. Tenpnepun H.. OcHOBHBIE IpOLIECCHI U anmapaThl XUMUUECKOH TexHomoruu. M.: Xumus, 1982.
2. Jlebenes IL.I". Xumus 1 TEXHOJIOTHSI OCHOBHOT'O OpraHn4eckoro cuntesa. M.: Xumus, 1981.









JUstst yCHenHoro OCBOSHHUST JISKIIMOHHOTO MaTepHajia 00y4Yarouiecst JOKHBI OCeIaTh JeKLUH U
KOHCIIEKTUPOBAaTh MX B CIHELHANbHYIO TerTpanb. OueHb TMONE3HO TMepen TeKyIel JeKIuei
IPOCMOTPETH MaTepHas npeapiayieit. [Ipu KOHCTIEKTUPOBAHUH CIIENYET 3aUCHIBATD JIUIIIb OCHOBHbIE
TMIOJIOKEHHMSI, TTOCIIENOBATENLHOCTh BBIBOJOB 3aKOHOB M YPaBHEHU, BOCIPOM3BOIAMTH HEOOXOIHMMBbIE
CXEMbI ¥ PUCYHKU. ECii BO3HMKAIOT BOMPOCHI 10 YACTU MaTepuasa u HET BO3MOKHOCTH BBISICHHUTD UX
cpasy, ClieyeT OTMETHTb OCTaBIIEECs HEMOHSATHBIM U TOCHe JIeKIMu (B CBOOOIHOE BpeMs) HaWTH
COOTBETCTBYIOIIMI MaTtepuaj B juteparype, MHTepHeTe MM BBIICHUTDL y TPETONABATENsE BO BPeMs
NPAKTHYECKUX 3aHSATHI HITH HA KOHCYJIbTALIUSX .

IIpy TOArOTOBKE K MPAKTUYECKUM U JAaOOPATOPHBIM 3aHSTHUSM HEOOXOAMMO TMOBTOPHUTH
TEOPETHYECKYIO 4YacThb KaK IO KOHCIEKTaM JIEKIMii ¥ y4eOHMKaM, TaKk U 1O COOTBETCTBYIOLIEMY
y4e0HO-METOMYECKOMY TTOCOOHIO.

JlaGoparopHasi paboTa MO TEIUIOBBIM IMPOLECCAM HMMEET LEJbI0 3HAKOMCTBO C IPOLIECCAMH
TemI000MeHa, pacyeT MPAKTHYECKOro M TeopeTHYeckoro koddduimeHtros Ttertonepenaun. Ona
BKJIFOYAaeT B Ce0sl OTHOCHUTENILHO TPOCThIE pacyeTHbIE CTAIWH TEIUIOBBIX PACUETOB, OTPa’KEHHbIE B
NPaKTHYECKOH YacTH 3TOro pasnena AUCUUIUIHHBL, a Takxke Ooyiee CIIOKHbIE MPUHIMUIBI pacyera,
OCHOBaHHblE Ha KPHUTEPHAJbHBIX YPaBHEHUSIX, SIBISISICb, TAaKUM 0O0pa3soM, MEpPONPHSITHEM IO
KOMIUIEKCHOMY PacCMOTPEHUIO BCEH TEIUIOBOM TEOPUH B paMKaxX XUMHYECKOH TEXHOJIOTHH.
JlaboparopHasi pabota Mo MaccoOOMEHy — 3TO, XOTS M YAaCTHBIM, HO OYeHb Ba)XKHBIH W BeChbMa
pacnpoCTpaHEHHBIN MPUMEP — 3HAKOMCTBO ¢ peKTH(HUKAIMOHHBIM TporieccoM. OCHOBHOE B paboTe —
HaOJIFOICHUST ¥ I3MEPEHUSI, PACUETHAsI 4YaCTh JOCTATOYHO MPOCTA M HEBEJIMKA MO 00BEMY.

OcHoBHbIe TpeOOBaHHs K O(GOPMIICHHIO OTYETOB MO JIaOOpPaTOpHBIM paboTam COAEpIKAaTCsl B
COOTBETCTBYIOIIEM OCOOUH.

DK3aMeH — 3TO 3aBepIIAoLIee OLEHOYHOE CPENCTBO MO AUCLHUIUIHHE, MO3BOJISIOIIEE YTOUHHTH
ypOBEHb YyCBOEHMs MaTepuana oOyd4aromuMucs. [Ipu MOArOTOBKE K JK3aMeHy, B 0OIeMm,
PEKOMEHAYIOTCS T€ e AEUCTBHs, YTO M B ClIydae APYTHX KOHTPOJIBHBIX MEPONPHUSITUI: TIIATENbHAs
npopaboTka Marepuasia IO KOHCIEKTaM JIEKIHH, y4eOHbIM U y4eOHO-METOMHYECKHM ITOCOOUSIM,
apyruM UCTOYHMKH. Kpome 3TOro, HeoOXOOMMO BBIIENIUTh HAHOONEe TPYAHBbIE pasfenbl |
chopMyTHpOBaATH BOMPOCH! MPEMOAABATENIO K KOHCYJIbTALUH [Tepe]] SK3aMEHOM.









CeeaeHust 0 nepeyTBepKIeHHH NPOrpaMMbl HA OYepPeaHOH y4eOHbIil rox u
perucTpauuy H3MeHeHu

VYueOHbIH Pemenne BuecenHble n3amMeHeHUs ITognucek 3aB.
rof Kagenpsl kadenpoit
(Ne mporokona,
nara)




