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Pabouas mporpamMma JUCIUIUIMHBI (MOAYJs) MpeJHa3HaYeHa ISl CTYJIEHTOB OYHOU (OpMBI
o0ydyeHuss mo HampasieHuto moAaroroBku 18.03.01 Xwumudeckasi TexHosiorusi B 5,6 -oM
cemecTpe 3-To Kypca U ABIISETCS TUCIUILUIMHON 6a30BOro MOJYJISl HAlIPaBJICHUS JUIS U3y4eHUs
CTYyJICHTaMH.

Pabouas nporpamma cocraBieHa ¢ yuderom DenepaibHOro  rocyAapCTBEHHOTO
00pa30BaTEeLHOTO CTaHapTa BBICIIETO 00pa30BaHUs MO HampasiieHUto moaroroBku 18.03.01 —
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Conepxanue

esn u 3a1a4u 0CBOEHHSI TUCHUTILIHHBI

MecTto nucuumimHabl (MoayJsi) B ctpykrype OIIOII BO

TpeGoBanus K pe3yibTaTaM O0CBOEHUS COAEPKAHMUS AUCHUIIMHBI
Conep:xaHue ¥ CTPYKTYpa AUCHUIIHMHBI (MOXYJIA)

OueHovHbIe MaTEePHUAJIBI VI TEKYIIEro U py0e:KHOr0 KOHTPOJIsI
yCIeBaeMOCTH M NMPOMEKYTOUYHOI aTTecTAlNU

MeToauueckue MaTepUAaJibl, oNpeae/siione NPoueaypbl OlleHUBAHUSA
3HAHM A, YMEHUI HABBIKOB H ONBITA J1eATEJbHOCTH
Y4eOHO-MeTOoAMYECKOE 0OOecieyeHue TUCHHMILIMHBI (MOYJIs1)
MarepuaibHO-TEXHHYECKOE o0ecnedeHre U CHUIITHHBI (MOIYJIA)



1.1.

1. HEJIN U 3AJAYHN OCBOEHUSA JUCIIUITJIMHbI

1.1 lleau u 3aaa494 AU CHMIIJIMHBI

1. Hesun m 33724 JMCHUILIMHBI, €¢ MECTO B Y4eOHOM mpouecce, TpeOOBaHUS K YPOBHIO
OCBOEHHUS COAEP KAHMUS JUCHUNIMHBI

Heau u 3a1a4u M3yYeHUs1 TUCHUIINHBI

eap TuCHMIINHBL:

JlaTh 3HAHMS TEOPETUICCKUX OCHOB XMMHYECKON TEXHOJIOTHUH, ONUPASICh HA OCHOBHBIC 3aKOHBI
busuku u xumun. M3noxxeHrne 0CHOBaHO Ha MOCIEA0BAaTEIbHOM TPUMEHEHUH TEPMOJAUMHAMUKH U
TUIPOIMHAMUKH K PACCMATPUBAEMBIM ITPOIIECCaM.

O3HaKOMUTH C TeOpUEH XUMHUYECKUX PEAKTOPOB U OOIUMHU MPUHIIUIIAMU Pa3pabOTKH
XUMHUKO-TEXHOJIOTUIECKHIX MIPOIECCOB HA OCHOBE CUCTEMHOTO TIOJIX0/1A.

O3HaKOMUTH C TEMHU yCIieXaMH, KOTOPbIE IOCTUTHYTHI B MIOCJIETHUE TO/IbI B pa3paboTKe U
CO3/IaHWH HOBBIX MHTCHCHUBHBIX ITPOIIECCOB M BEICOKOIIPOHU3BOIUTEIBHBIX aIapaToB (MPOIECChHI
CYIIKH, PEKTH(PHUKAIMU, HOHOOOMEHHOE U MEMOpaHHOE pa3/ieJIeHue U Ap.).

3agaum AMCUMNJIMHBI:

JlaTh cBeneHus, JOCTAaTOYHBIC JIJIsl YSICHEHUS U aHaln3a (PU3UKO-XUMHUYECKON CYIIIHOCTH
MPOIIECCOB TIEPEHOCAa WMITYNbCa, TEIIa M MAacChl B PEHICHUH MPOOJIeMbl WHTEHCHU(PHUKAIUU
XAMHKO-TEXHOJIOTUYECKUX TTPOLIECCOB.

PaccMoTpeTp  OCHOBHBIE  NPUMEPBI  TEPMOAMHAMHMYECKHUX  PACUYETOB  XUMMKO-
TEXHOJIOTHYECKUX TPOIIECCOB U HCIOIB30BAHMS 3aKOHOB XMMHYECKON KWHETHUKH TPU BHIOOpE
TEXHOJIOTHYECKOI0 PEeKUMa U MOJACIIMPOBAHUHN ITUX ITPOLECCOB.

[Ipoananu3upoBaTh 00IIKME MPUHIUIBI TMOCTPOCHUS MOJIEJIEH MPOILIECCOB M aIllapaToB

XAMHUYECKON TEXHOJIOTUH, YCTAHOBUTD IPAHULIBI IPUMEHUMOCTH 3TUX MOZENEH.
[TokazaTh MepCHEeKTHBHOCTh HOBOM TEXHOJOTHMYECKOW MAECOJIOTMH, OCHOBAHHOM HA CHCTEMHOM
MOJXOJIe, pPacCMaTPUBAIOIIEM B €IUHCTBE (U3UKO-XUMHUYECKUH, (HHU3UKO-MaTEeMaTHUYECKUIA,
WH)XCHEPHO-TEXHUYECKUM, HSKOHOMUYECKUH, DKOJOTMYECKHA ©  COUHMAIbHBIA  ACIEKThI
OpraHu3aluy IPOU3BOJICTBA.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII BO

JlucuuIuinHa OTHOCHTBCA K oOs3aTenbHONW 4YacTH yueOHoro miaHa broka 1.6a3oBoro
moxyist HanipaBiieHus b.1. 0.06.01 Kypc 18.03.01 «O0masi xumudeckasi TexnoJsorus». Kypc
«O0masi xuMH4YecKasi TeXHOJOTHS» OazupyeTcss Ha 3HAHUM OOy4YaeMbIMM OCHOBHBIX
MOJIO)KEHUH (GU3MKKM (pa3lensl — MEXaHuKa U MOJeKyJspHas (u3uka), HEOpraHM4ecKOH,
OpraHu4eckoil M (u3n4eckoll XUMHUM, XMUMHA U (Pu3MKa 1nosuMepoB. [IOHATHS W TOAXOJBI,
BBEJICHHBIE B KypCE€ XUMUYECKOM TEXHOJIOIMH OYyAYT UCIIOJIb30BaThes B Kypcax «OnTumu3anus
CHCTEMBI YIPABJICHUSI XMMUKO-TEXHOJIOIMYECKHMH IMpolieccaMuy, « TeXHoIorus u nepepadoTka
MOJINMEPOBY, IMPHU COCTABICHUU OTYETOB [0 XUMHUKO-TEXHOJIOTUYECKOM MPaKTUKE.



3. TPEBOBAHMUS K YPOBHIO OCBOEHUMA COAEPKAHUA JNCHUIIJIMHBI

[Tponiecc u3yyeHUs TUCIUILUIMHEI HAIPaBlieH Ha (POPMUPOBAHHUE DJIEMEHTOB CIICIYIOIINX
komnereunuii B coorserctBuu ¢ ®I'OC BO u OITIOIT BO 18.03.01 XuMuueckas TeXHOJOTUSA
M0 HANpaBJICHUIO MOJTOTOBKH (YpOBEHb OakagaBpuara):

Ob6menpodeccuonanbubie komnereHunii (OIIK) nmo Bugam npogeccnonaibLHoi
AeSITeIbHOCTH:

OIIK-4 Cnoco0eHn obecnieunTh NMPOBeAeHHE TEXHOJOTH4eCKOro npouecca,
HCI0JIb30BATh TEXHHYECKHE CPeACTBA I KOHTPOJIsl IAPAMETPOB TEeXHOJIOIrH4eCKOro
npouecca, CBOMCTB ChIPbsl U TOTOBOI NPOAYKIMH, OCYILECTBIATH H3MEHeHHe IapaMeTPOB
TEXHOJIOTHYeCKOr0 NMPonecca Npu M3MEHEHHHU CBOMCTB ChIPbA

OIIK-4.1 HcnoJb3yeT TeXHUYECKHE CPEACTBA VISl KOHTPOJIA NapaMeTpPoB
TEXHOJIOTHYEeCKOI0 MPoLecca, CBOMCTB ChIPbs M TOTOBOM NPOAYKIMH

OIIK-4.2 OcymecTBJjisieT KOHTPOJIb 32 H3MEHEeHHeM IapaMeTpoB
TEXHOJIOrHYeCKOr0 NMponecca Npu M3MEHEHUHU CBOMCTB ChIPb

00 00IKX 3aKOHOMEPHOCTSIX XUMUYECKOM TEXHOJOTHUH U O IPUMEHEHUHU 3TUX 3aKOHOMEPHOCTEH
JU1s pacuera TUNOBBIX onepannii XT;

0 MHOTOYPOBHEBOM U MHOTOKPUTEPUAIIBHOM XapaKTepe 3aJa4 CO3JaHHs HOBBIX TEXHOJIOTH;

0 HEOOXOAMMOCTH TPUBJICYCHHUS B TIPOIIECCE IKCIIEPTU3HI TEXHOIOTUIECKUX PEIICHUI
YHHUBEPCAJIbHBIX KPUTEPUEB, BBITEKAIONNX U3 (HyHAMEHTAJIbHBIX 3aKOHOB IIPUPO/IBI;

o Hanbosee TunuIHBIX XTI 1 COOTBETCTBYIOMNX UM PEAKIIMOHHBIX aIapaToB.

3HaTh:

0a30ByI0 TEPMHHOJIOTHIO, OTHOCAIIYIOCS K OCHOBHBIM IpOIIECCAM M ammaparaM XHMHYECKOU
TEXHOJIOTUH;

OCHOBHBIE ITOHSTHS U 3aKOHBI THIPOJMHAMUKH, IIPOIIECCOB TEIJIO- 1 MacCOOOMeHa;

OCHOBHBIE TEXHOJIOTHUECKHE KpUTEPUH 3P (HEKTUBHOCTH XMMUKO-TEXHOJIOIMYECKOI0 Mpolecca u
UX MaTeMaTHYECKOE BBIPAKECHNUE;

CTPYKTYpPY MaTeMaTH4eCKOHl MOJeNM XUMHUYECKOTOo peakTopa U MPHUEMBl €€ YIPOIIEHUS;
OCHOBHBIE TTOJIOKEHUSI MATEMAaTHIECKON TEOPUH SKCIIEPHMEHTA.

Ymers:

PEIIUTh THIIOBYIO 33/1a4y B 0OIIEM BHJIE, TPUMEHsIs 001ne 3akoHOMepHOCTH XT K KOHKPETHBIM
XUMHUYECKHM IpOoIeccaM, KOTOPBIE SBISIOTCS OCHOBHBIMU Ha XUMUYECKHUX ITPOU3BOJCTBAX;
MOJIEITUPOBATh XUMHKO-TEXHOJIOTHUYECKHUE MTPOIECCHI C TENTBI0 UX pacdeTa M ONTHMHU3AINH,
HAY4YHUTHCS paboOTaTh CO CIPABOYHON JIUTEPATypOr — TaOIUIIAMHU, PAaCUETHBIMH JTUarpaMMaMH
HOMOI'paMMaMHU, KOTOpbI€ MpeHa3HaYeHbI 17151 00pabOTKHU pe3yIbTaToB 1a00paTOpHBIX padoT,

a TakKe JUIsl pellIeHUs TEXHOJIOTHYECKUX 3a/1ay;

WCCIIE/IOBATh TMOJyYCHHbBIC JaHHbIC, BBIACHSS BIMSHUE TE€X WIM WHBIX ()aKTOPOB Ha IpoIiecc, a
TaKXke MMOJIBEPTHYTh MPOBEPKE Pe3yJIbTaThl SKCIIEPUMEHTOB, OLIEHUB UX IOTPEIIHOCTb.
CBsi3b ¢ NpeAIIeCTBYHOIMMH TUCHHIJIHHAMM:

Kypc oOmeil XuMH4YecKoi TEXHOJIOTMH Oa3upyercs Ha 3HAaHUM O0y4aeMbIM OCHOBHBIX
MOJIO)KEHUH (GU3MKK (pa3fenbl — MEXaHuKa U MOJeKyJspHas (u3uka), HEOpraHM4ecKoH,
OpraHM4ecKoil M (QU3MUECKOW XHWMHUHU, MATEeMaTHUYECKUX METOAOB B XHMMHH, €rO BIIAJCHUU
HaBbIKaMU U} HepeHInaIBHOTO U UHTErPAIbHOTO UCUUCIIEHUS.
CBs13b ¢ NOCJeAYIOIUMH THCHUIIIMHAMM:



Ilonsatus u noaxoabl, BBCACHHLIC B KypCC XMMHYECKON TEXHOJOTHHU 6yILYT HUCIIOJIB30BaThLCA B
KypcCax «TeXHOreHHBIE CHUCTEMBbl M JKOJIOTHYECKHU PHUCK», ((BBICOKOMOJ'ICKYJ'IHPHBIC
COCAMHCHU A, ITPU COCTABJIICHUU OTYCTOB I10 XUMHKO-TEXHOJIOTHYSCKOMN IMPAaKTHUKE.

4. COIEP)KAHUE U CTPYKTYPA JTUCIUIIVIMHBI (MOAYJIS)

Tab6auna 1. Cogep:xanue THCHMIUIMHBI (MoayJIs) «OO01Ias XUMHYECKAs TEXHOJIOTHsD)

No HaumenoBanue dopma
paszne paznena Conepxanue pazzaena TEKYIIETO
JI1a KOHTPOJIA
1 BBenenue [Ipeamer W 3agaud  XUMHUYECKOHM TEXHOJIOTHHU. K, T
Baknelue HarpaBJICHHUsT Pa3BUTHS XUMHUYECKOU
TEXHUKHU u TEXHOJIOTHH. Xumuueckas
IIPOMBIIIUIEHHOCTh u poOIeMBI
KHU3HE0OeCIeUeHHUS.

Porp  w  macmTabel  HCHOJIB30BAHUSA
XMMHYECKMX TIIPOLECCOB B PAa3IUuYHBIX cdepax
MaTepUaIbHOI0 IIPOU3BOICTBA. Mecro
XUMHUYECKOU IIPOMBILIUIEHHOCTH B
HapOJAHOXO039HCTBEHHOM KOMIUIEKCE CTPaHBI.

Xumuko-texHosornueckuii nporecc (XTII)
U ero cozaepxxanue. Jlumutupyromue craguu.
IIponeccpl, npoTekaromMe B  KUHETHYECKOM,
TP Gy3MOHHON U TEPEXOHOM 00I1acTsIX.

TexHomornyeckue KpUTEPUU
3¢(dEeKTUBHOCTH  (PYHKLIMOHUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKOTO MTPOLECCA.

OCHOBHBIE TEXHOJIOTUYECKHE MOHATHS U
OINpPEACIECHUS: MPOU3BOIUTEIBHOCTh, MOIIHOCTD,
MHTEHCUBHOCTb,  PacXOAHblE  KOA(PQUIMEHTHI,
CTENEHb  NPEBpAIIECHUSA,  BBIXOJ  IPOIYKTA,
CEJIEKTUBHOCTb (uHTErpabHAS u
TuddepeHnmanbHast).

Knaccudukamust  OCHOBHBIX  IPOLIECCOB
XUMHUYECKOM TEXHOJOIMH. ['mapomMexaHnyeckue,
MaccooOMeHHble (AU Py3HOHHBIE), TEIUIOBBIE,
XUMHUYECKUE U MEXAHUUYECKHUE NTPOLIECCHI.

Croipbe. TpeboBaHre NpeabaBIsieMbIe K ChIPBIO.

2 OO01ue BOpockI Tepmonmnnamudeckne  pacuerst  xumuko- | JIP, K, T
XMMHUYeCKOi TEXHOJIOTMYECKHX  IPOLIECCOB.  IJKCTEHCHBHBIC
TeXHOJIOTUH (oObeM,  BHYTpPEHHSS  DHEPrusi, DHTAIBIINA,

SHTPOIUS M JIp.) U WHTCHCUBHBIC (TeMIepaTypa,
JIABJICHUE W Jp.) TEPMOJAMHAMHUYECKUEC TTapaMeTpPhl
u wuHTeHcHdukanms XTII. PaBHoBecus B
TOMOT'€HHBIX 4 TeTePOTreHHBIX XHAMHKO-
TEXHOJIOTHYECKHX Tpoueccax. Mi3MeHeHne sHepruu
['m60ca m HampaBiieHHE TPOTEKAHUS IIpoliecca.
MeToanl TEOPETUUYECKOTO pacuera u
AKCIEPUMEHTAIBLHOIO OMPEACIICHUS] HW3MEHEHUS
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sHepruu ['ud0Oca.

KauecTBeHHass M KOJMYECTBEHHAs OLIEHKA
HOJBM)KHOTO XHMHUYECKOI'O pPaBHOBECHs. 3aKOH
JeucTByromux Mmacc. KoHcranta paBHOBECHS U
PABHOBECHBIN BBIXOJI IPOIYKTA.

OcoOeHHOCTH HCCIEA0BAaHUS PAaBHOBECHUS B
IeTePOreHHBIX  TEXHOJIOTMYECKUX  IpOLEeccaXx.
[TpaBuio a3 u pa3oBbie paBHOBECHS.

Brnusnue JIaBJICHN, TeMIIEpaTyphbl,
KOHILIEHTPALMU U IPYrux (PaKTOPOB HA COCTOSIHHE
XMMHMYECKOIo paBHOBecHs. Pacuer paBHOBecus 1o
TEPMOJUHAMUYECKHUM JIaHHBIM.

OCHOBHBIE NPUHLUIBI TEPMOJANHAMUYECKOTO
aHamu3za XTII. CymHOCTb  3KCEpreTHYecKoro
MeToJa. DKcepreTuuecKui Oaianc u
skceprernueckuit KIT/I.

Hcnonp30BaHue  3aKOHOB  XMMHYECKOU
KAHETUKA TP BBIOOPE  TEXHOJIOTUYECKOTO

pexxuma.
[ToHsiTHE XMMHUYECKOH M «TEXHHYECKOMI»
KUHETUKU.  3HAYeHHE  TEpMOJMHAMHUYECKUX,

MHUKPO- 1 MaKPOKMHETUYECKHX 3aKOHOMEPHOCTEU
JUTSL TEXHOJIOTHH.

dakTopsl, OTIpEIeNAIOINE CKOpPOCTb
XHUMHUKO-TEXHHYECKUX TPOIECCOB, IIPOTEKAIOIINX B
rOMO- M  TETeporeHHBlXx  cpemax.  Pousb
KOHIICHTPAIIU! peareHToB, TEMITEPaTypHI,
JaBJICHUS u OOHOBJIEHUS MOBEPXHOCTHU
pearupyrommx (a3 Ha CKOPOCTh TPOTEKAHHS
TEXHOJIOTMYECKHX MPOLECCOB.

OcHoBable  Qopmynsl  ckopoctu  XTIL
Kunernka onemeHTapHbIX (OJHOCTAAMNHBIX) U
HEAJIEMEHTapHBIX (CIOKHBIX) XUMUYECKUX PEaKIIH.
Koncranra (koad¢uiment) ckopoctu. BrusiHue
JBIDKYIIEH CHJIBI Ha CKOPOCTh TEXHOJIOTUYECKHX
TIIPOLIECCOB.

I'mapomexanuyeckue
NMPoLecchl

OcHoBbl  ruzpaBIuku. Dusnyeckue CBONWCTBA
xunkocred.  uddepeHunanbHple  ypaBHEHUs
paBHOBecust  Oinepa. OCHOBHOE  ypaBHEHHE
TUAPOCTATUKU U €r0 MPAKTUYECKOE 3HaUEHUE.
OCHOBHBIE ~ XapaKTEPUCTHUKU  JIBUKCHUS

JKUJIKOCTH. VY cTaHOBUBIINIICS "
HEYCTaHOBUBILIUKCS MHOTOKH.
CyOcTaHmoHanpHas MPOU3BOIHAS. Pexum

JBWDKEHUS KHUJIKOCTU. Pacmpenenenue ckopocrei
M pacxoJ IKHIKOCTH TPH YCTAaHOBUBIIEMCS
JTaMHUHAPHOM MIOTOKE. VYpaBHeHue
Hepa3peIBHOCTH ToTOKa. Jluddepennuanpabie
YpaBHEHHs  JBWXKEHUs Oinepa. YpaBHEHHE
bepuymnin u ero mpakTHUecKoe 3Hau€HUeE.
Huddepennmanbaple  ypaBHEHUS  JIBIDKCHHS

JP,K, T
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Hagbe-Crokca.

OcHoBBl Teopuu mTOAO0OWsA. YcCIOBHS U
TeopeMbl o100usa. Metoa aHau3a pa3MEPHOCTH.
['maponunamuueckoe  mogobue.  IlogoOHoe
npeoOpa3oBaHue ypaBHeHuii  Habe-Crokca.
Kputepun ruipoiuHaMIYECKOTo O 100us.

l'unpaBnuueckue  CONPOTUBIICHUS B
TpyOOIpoOBOIaX. Comnportusienue TPEHUsI.
MectHble conpoTuBiIeHUSA. JIBU)KEHME Ten B
BSI3KUX JKUJIKOCTAX. CONPOTHUBJICHHE JABUKCHUIO
Te1 B BA3KUX KHUAKOCTAX. OcaxkIeHHE YacTHIl
MoJ JEHUCTBUEM CHWIBl TSXKECTH. JIBH)KEHHE
KUJKOCTEH Yepe3 HEMOJABH)KHBIE 3EpHUCTBIC U
MOPUCTBIE  CJIOH. ['mapaBnuka  KUMAIIETO
(TICEBJIOOXKMKEHHOT'0) 3€PHUCTOTO CIIOSL.

TenJioBbie mpoueccol

Buner nepenaun Tteruta. TemioBele  OaslaHCBI.
Ilepemaya Tema TEIUIONPOBOAHOCTBIO. 3aKOH
dypre. HuddepennnanpHoe ypaBHEHUE
TEIIONPOBOJHOCTH. YpaBHeHue
TEIJIONPOBOJHOCTH IUIOCKOW M IIWJIMHIPUYECKON
CTCHKHU.

KoHBekTUBHBI  TEmI00OMEH. 3aKoH
oxnaxnaenuss  Herotona.  Juddepenuunansroe
ypaBHEHHE KOHBEKTUBHOIO TeruiooOmMeHa dypbe-
Kupxroga. Kpurepuu temnoBoro nogoous.

Tennmonepenaya npu MOCTOSTHHBIX
TeMIeparypax TeIUIOHOCHTeNs  (IUIocKas |
HWIMHJpUYECKas CTEeHKH). Teruionepenada mpu
NIEPEMEHHBIX TEMIIEpaTypax TEIUIOHOCHUTEIEH.
VYpaBHeHue Teruionepenaun (Mpu MNPSMOTOKE U

IIPOTUBOTOKE TETIOHOCUTENEH). Br16op
B3alMHOI0 HaIpaBJICHUs JIBYOKCHUS
TEIUIOHOCUTENIEH.

TeruioBoe wu3nyuenue. 3akoH Credana-
bonbimana.  3akon Kupxroda. Temnoodmen
JydeucnyckaHueM Mexay tenamu. CoBMecTHas
nepeaaya Teria KOHBEKIIHNEH u
JTYYEUCITYCKaHUEM.

K, T

MaccooOMeHHbIe
Mpoecchl

Bunel  mpoueccoB  maccomnepenaun.  CriocoObl
BBIpaKeHHUs coctaBa (a3. Pa3oBoe paBHOBecHE.
MarepuanbHblii OanaHc IIPOLIECCOB
Mmaccoriepenadyn. Paboune nmuann. MonexkymnsapHas
T dy3us u KOHBEKTHBHBIN IIEPEHOC.
HuddepenunansHoe ypaBHEHHE KOHBEKTUBHOM
T y3uu.

MexaHn3M  TIPOIECCOB  MAacCCOMEpPeHOCaA.
VYpaBHenue maccoornaun. Ilomobue mporeccos

MaccooOMeHa. Huddysnonnsie KpUTEpUU
noao0usl. VYpaBHeHue MaccornepeiayH.
3aBHUCHMOCTH MEXTY koa(purmenTamu

Macconepenaun U maccootgaur.  CpenHsist
JBIDKYIIIAsi CHJIa TPOIIECCOB Maccolepeaayn |

JP,K, T
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MECTOJBI €€ pacucTa.

XumMuuyeckKue
peakTopbl

Krnaccudukanus XUMHUYECKUX PEaKkTopoB.
VYpaBHeHHEe MaTepuaIbHOro OanaHca peakTopa.
PeakTopbl ¢ pa3iWYHBIMU PEKUMAMH JIBUIKECHUS
Cpelbl: HJCAIBHOIO CMEIIeHUs (MePUOANYECKUi
U IIPOTOYHBIN), UaeanbHOro0 BhITeCHEeHUs. Kackan
PEaKTOPOB UJICATILHOIO CMELICHUSI.

YpaBHeHHE TemIOBOro 0OanmaHca peakTopa.
PeakTopsl ¢ pa3IMuHBIMU TEIUIOBBIMU PEKUMAMU:
MOJUTEPMUYECKU N, anmnabaTHIeCKHiA,
MU30TEPMUYECKUM. YCTONYMBOCTh  TEILIOBOTO
pexuma paboTel peaktopa. llapamerpuueckas
qyBCTBUTEIbHOCTh. CpaBHeHHE 3(PeKTHBHOCTU
paboOTHI PEaKTOPOB.

KT

OCHOBHBIE
XUMHNYECKHUE
HPOU3BOACTBA
TexHoJiorust cepHoit
KHCJIOTHI

Texnonorust cepHod KuciaoThl. ChIpbeBas
0a3a CEpHOKHCIOTHOM MPOMBIIUICHHOCTH. Bub
CEPOCOIEPIKAIIIETO CBIPBSL. Hcnonp3oBanue
OTXOSIIMX Ta30B IBETHOM METALTYPTUU H
TEIUIOBBIX 3JIEKTPOCTAHIIUH.

[Teunoe OTJIeTICHUE COBPEMEHHOT'O
CEPHOKHUCIOTHOTO 3aBojia. DU3NKO-XHUMHUYECKHE
OCHOBBI ~ O0XHUTa  CEpPOCOACPIKAIIETO  CHIPBA.
Ob6mas xapakrepuctuka nedyeit BX3, I10 u KC.
MatepranbHblii ¥ TEIUIOBOW OallaHC IEYHOTO
OTJIeJICHHs 17151 00XKUTa KOTYeJaHa.

Ounctka  00XMTOBOro  Traza,  (PU3MKO-
XUMHUYECKHE OCHOBBI MEXaHUYECKOI 0 u
ANEKTPUYECKOTO METOJIOB OYMCTKH. OuncTHOE
OT/ICJIEHHE COBPEMEHHOM KOHTAKTHOMN
CEPHOKHUCIIOTHOW CHCTEMBI.

PaBHOBecHBIE u KHUHETUYECKUE
3akoHOMepHOCTH TporieccoB okucieHus 802 B 303
Ha KaTaJm3aropax. Cucrema JIBOMHOTO
KOHTAKTUPOBaHUS U JIBOMHOM abcopOImu.

Karamuszaropsr  okucnenuss 502 B 50s.
BananueBas xontakTHas macca cepun bAB, CB/,
HK. KoHTakTHBIE ammapatsl ¢ BHYTPEHHUM H
BHEIITHUM TETUIOOOMEHOM.

OU3NKO-XMMUYECKHE OCHOBBI  abCcOpOIun
CEpHOTO  aHTUJpHIA U3  Ta30BOM  CMeECH.
MoHoruapaTHelii ¥ oJNeyMHbIH  abcopOepsl.
AOCOpOIIMOHHOE  OTZENICHUE CEPHOKUCIOTHOTO
3aBo/jia.

KonTakTHasi, cxema NpPOW3BOACTBA CEPHOMU
KHUCIIOTBI KaK CJOXHasi XUMHUKO-TEXHOJIOIHMYecKast
cucrema. [Tytn MHTeHCU(DUKaLIUU
CEpPHOKHUCIIOTHOTO  TMPOM3BOACTBA.  TE€XHUKO-
HKOHOMHUYECKHE MMOKA3aTEIH.

JP, K, T

TexHoaorus
NMPOU3BOJICTBO

[Tpobnema cBsa3anHOro aszora. KiroueBoe
3HAYEHHE TEXHOJIOTUH CBSA3BIBAHUS aTMOC(EPHOTO

JP,K, T
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230THOM KHCJIOTHI

a30Ta B PEIICHUH MTPOJOBOIECTBEHHOTO BOIIPOCA.

CriocoObl  TOMyYeHHs]  a30TOBOJOPOIHOM
cmecu. CTpyKTypa COBPEMEHHOT'O IPOW3BOJICTBA
aMMuaka W3  OpupogHoro  rasza.  ['mOkoe
UCIIOJIb30BAaHUE TETEPOTCHHBIX KaTaIu3aTOpOB B
MHOTOCTYIIEHYaTOH CXeMe TPHUTOTOBICHUS U
ounctku ABC.

TepMoauHaMUYeCKHe M KHHETUYECKUE
OCOOCHHOCTH  TIpollecca  CHHTE3a  aMMHakKa.
Ocobennoctu HUPKYISIHOHHOM CXEMBI.
Vrwmszanus oTxoasmmx ra3oB. OneHka morepb
HKCOPTUU U KalUTaJIbHBIX 3aTpar.

DU3NKO-XUMHUYECKHE OCHOBBI u
amnmaparypHoe  OopOpMIICHHE  MPOIECCOB  Ce-
JICKTUBHOTO OKHCJICHUS aMMHaKa.

IIpoMBIIUIEHHBIE KaTAIN3aTOPbI. AJIBTEPHATUBHBIE
BapHAaHTHI [IPOLIECCOB KOHBEPCUH aMMHAKa.
CtpykTypa U OCOOCHHOCTH TEXHOJIOTUYECKON
CXEMbl IPOM3BOACTBA  pa30aBICHHOW  a30THOU
KucHoThl. [IpombiiuieHHas peammsaims cxemsl NO-

>NO2->HNO:s. OcHoBBI KaTaJTUTHYECKOTO
00€3BpEKUBAHKS OTXOIAINIUX Tra30B. [IpuunHBI
HU3KOU AKCIPTETUYECKOM 3¢ (heKTUBHOCTH

IIPOU3BOZCTBA A30THOM KUCIIOTHI.

IIpon3BOACTBO KOHLIEHTPUPOBAHHOM a30THOM
KHACHOTBL. AHaim3 auarpamm cocrosHus H2O-HNO:s
n HxO-H2SOs-HNOs.  [lpsmoii  (HUTpOOIEyMHBII)
METOJ IIPOU3BOCTBA KOHIICHTPUPOBAaHHOMN
A30THOM KHUCIIOTBHI.

TexHoJIorus
NMPON3BOJACTBO
MHHEPAJIbHBIX

ya00peHuit

DU3NKO-XUMHYECKUE OCHOBBI u
TEXHOJIOTHYECKasi CXeMa IPOM3BOJCTBA HUTpaTa
AMMOHHUS. Hcnonb3oBanue TETLIOTHI
HelTpamm3anuu.  [IpomsBoncTBo  kapOammna.
[TepcriekTHBBI ~ OMOTEXHOJOTMH B  PEUICHUH
npo0seMsl (huKcauu a3ora.

[TpousBoactBo ¢docdhopa u docopHoi
KUCIIOTHL. BpIOOp cmoco0a TeXHOJOTHYECKOM
nepepaboTKu (KHCIIOTHOTO,  TEPMHYECKOTO,
THIPOTEPMHUYECKOTO, IIa3MOXUMHYECKOTO)
¢bochaTHOro MUHEPAIBLHOTO CHIPHS.

OkcTpakiuonHas (ochopHas KHUCIOTa Kak
OCHOBa MPOW3BOJICTBA MUHEPAIBHBIX YI0OPEHHIA.
DIEKTPOTEPMHUYECKOE TTOTYICHUE AIEMEHTapHOTO
docdopa u Tepmuueckoit HochopHON KUCTOTHI.
DU3NKO-XUMHYECKUE OCHOBBI Pa3JI0KEHHS
NpUPOIHBIX PocdaToB cepHOM, a30THOM 1
(bocopHOI KHCTOTAMHU.

K, T

IIpombllIeHHBIH
OpPraHUuYeCcKH M
CHHTE3

OBOJIONUS TEXHOJIOTUYECKOTO 0(OpMIIEHUS
nporecca KaTaJIUTUYECKOTO KpPEKUHTa:
CTAllMOHAPHBIA  CIOM  KOHTAaKTHOM  MAacCChl,
NICEBJIOCKIDKEHHBIM ~ MUKpOC(EpHBIH  CIOM U
JIBIDKYIIUICS [ (0)1 TPaHyJIUPOBAHHOTO

K, T
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KaTajiusaTropa. OcHOBHEIE TCXHOJIOTNYCCKHEC

napameTpbl COBPEMEHHBIX CXEM
TEPMOKATATUTHYECKOTO KPEKHHTA.
Qumucrka u craduinmsanusa

HedTenpoaykToB. lllero4ynas, cepHOKHCIOTHAs,
ancopOLMOHHAs ¥ KaTaIUTHYECKas OYHCTKa.
'mapoouyncTka W OYHMCTKa HA CEJIEKTHUBHBIX
pactBoputrensx. OxpaHa OKpyKarolel cpezs
npu HedTenepepaborke. OCHOBHBIE TPYIIIBI
UCXOJIHBIX BelecTB (mapauHOBBIE, OJIE(PHHBI,
alleTUJICH, apOMaTHYeCKHe, OKUCh YIiepojaa H
CHUHTE3-Ta3), HCIOJb3YEMBIX B OpPraHUYECKOM
CUHTE3E.

CuHTe3 MeTaHoOJ1a Amnanorus (G YHKIIMOHANTBHBIX cXeM K, T
MOJIyYEHHUsI  a30TOBO-JOPOJHON cmecu (IS
CHHTE3a aMMHuaka) U CHHTe3-Taza (I
MMOJTYy4YCHHUA MeTaHOJIa). DU3NKO-XUMUYCSCKHE
OCHOBBI Tmpouecca. [IpumeHuMOCTh ypaBHEHUS
TemknHa 1 aHanuM3a CKOPOCTH CHHTE3a
METaHoJa.

TexHomornueckass #  (QyHKIHOHAIbHBIC
CXeMbl CHHTe3a MeTaHoJla. KOHCTpyKTHBHBIE
OCO6€HHOCTI/I KOJIOHHBI CHHTC3a W KOHTAKTHBIX
CUCTEM. TEXHUKO-DKOHOMHUYECKHE I0KA3aTENIn
arperara ¢ COBMEIIEHHON HaCaJ KON KOJIOHHBI.

Hosrie HaIlpaBJICHUS B pa3sBUTHUHU

MIPOU3BOJCTBA MeTaHoJja: YKpyIHEHUe
MOIIHOCTH CAUHUYHOTO obopynoBanus,
OECKOHBEpCHUOHHAsI TepepaboTKka CHUHTE3-Ta3a,
COBMEILICHUE CHUHTE3a MeTaHoJa c

MPOU3BOJICTBOM JPYrux MNpoAykToB. Oxpana
OKpY>Karoulen cpebl B IPOU3BOACTBE METAHOA.

I'maparanus OcHoBHOH MPOMBITIITICHHBIN cnoco0 KT

THJIEHA MPOU3BOJICTBA JTaHONA. DUINKO-XUMUUYECKUE
OCHOBBI U TEXHOJIOTHYECKUE CXEMBI MPOIIECCOB.
TexXHUKO-DKOHOMHYECKHE IIOKa3aTeln o00eux
CXEeM IOJTY4EHHS ITHIIOBOTO CITUPTA.

KomuuectBo yacos

Ne
Pasznen HanmenoBanue pasznenos AynutopHas pabora Breayn.
a BCETO pabota
J I13 JIP CP
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1 BBenenne 17 2 1 0 14

) Oo6mme BOIIPOCHI XHMHYECKOMI 23 4 > 4 13
TeXHOJIOTHH

3 I'mapomexannyeckue Npouecchbl 34 6 4 8 16

4 TenoBble mpouecchl 34 6 4 8 16

5 MaccooOMeHHBbIe POIECChI 34 6 4 8 16

6 XHMHYEeCKHE PEaKTOPbI 22 2 2 8 10

7 MopenupoBanue U ONTUMHU3ALINS 10 0 0 0 10
OCHOBHBIE XUMHNYECKHE

8 MMPOU3BOJACTBA 46 6 4 20 16
TexHoJ10rMsl CepPHOM KMCJIOThHI

9 TexHonoruss MNPOU3BOJACTBO Aa30THOM 46 6 4 20 16
KHCJIOTBI

10 TexHoJjorus l}pOI/BBOHCTBO 50 ] 6 20 16
MHHEpPAJbHBIX YA00peHuii

1 IIpoMbIlILIEHHBI OpPraHuYecKui 10 1 0 0 10
CHHTE3

12 CuHTe3 MeTaHoJ1a 17 2 2 3 10

13 I'mpaparanus 3THIeHa 17 2 2 3 10
Uroro: 360 51 34 102 173

Taobauya 2. O61mas TPyA0€eMKOCTb JMCUMILIUHBI COCTABJISET
(_396_uacos)

OO0miast TpPyI0EMKOCTh JUCHHUIIIUHBI COCTaBIsIeT.. 11 3aueTHBIX , 27 3K3aMEHAIMOHHBIX €IUHUIL
O0beM qMCHUIIIMHBI M BHbI y4eOHOH padoThI (B Yacax)

Bun padorsi TpynoemkocTsb, yacos
Cemectp Cemectp Bcero

Ne 5 Ne 6

OO0masi Tpy10eMKOCTH 216 180

KonraktHas 216 180 396

AynuTopHas padora: -

Jexkyuu (JI) 34 17 51

Jlabopamopnvie pabomui(JIP) 34 68 102

Ilpakmuueckue 3anamua(l113) 17 17 34

CamocrosiTeibHas padora: 122 51 173

CamonoaroroBka (nmpopadoTka u NoOBTOpeHue
JIEKHMOHHOI'0 MaTepraJjia U MaTepuaJa yueOHUKOB
U Y4eOHBbIX M0COOHIi, MOATO0TOBKA K
JIa0OPATOPHBIM U NMPAKTHYECKHM 3aHATHUIM,
KOJLUIOKBUYMAaM, py0e:KHOMY KOHTPOJIIO U T.[.),

IlonroToBKa U cAavya YK3aMeHa 9 27 36

Bua uToroBoro KOHTpoJIf (3a4eT, IK3aMeH) 3a4yer 3K3aMeH
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Taoauna 3. Jexuuu

HaumenoBanue
pasnea/ TeMbl

Coaep:xaHue pa3aeja

O0beM
yacax

B

Jlekxnusa 1. BeBenenue

[lpeamMer ¥ 3agauu  XUMHYECKOH  TEXHOJIOTHH.
Bakneiimve HanpaBiaeHUs pPa3BUTHUS XUMHUYECKOH
TEXHUKHU u TEXHOJIOTHH. Xumuueckas
IPOMBIIIIEHHOCTh U IPOOJIEMBI KU3HEOOECTIEYCHH .

Ponb 1 MacuITaObl UCIIONIB30BAHUS XMMUYECKUX
IPOILIECCOB B PA3IMYHBIX cdepax MaTepUuabHOTO
IIPOU3BOJICTBA. Mecto XUMHUYECKON
IPOMBILIUIEHHOCTH B HapOAHOX0391CTBEHHOM
KOMIIJICKCE CTPaHBbI.

Xumuko-texHonoruueckuid npouecc (XTII) u
ero  cojepxkanue. JlumurTupyromume — CTaauM.
[Ipomeccel,  mporekaromie B KHUHETHYECKOM,
G dy3HOHHON U TEPEX0JHON 00IaCTsIX.

TexHomornyeckue Kputepuu 3PPEeKTUBHOCTH
(bYyHKUMOHUPOBaHUS XMMHUKO-TE€XHOJIOTHUECKOTO
nporecca.

OCHOBHBIE ~ TEXHOJOIMYECKHE IOHATUSA MU
ONpe/eNieHUsl:  IPOU3BOAUTEIBLHOCTh, MOIIHOCTD,
MHTEHCUBHOCTb, pacxo/Hble K03(ppULeHTHI,
CTENEHb IpeBpalleHus, BBIXO]1 NPOAYKTa,
CEJIEKTUBHOCTD (uHTerpanbHas u
mudepeHnranbHas).

Knaccuguxarms OCHOBHBIX IIPOLIECCOB
XUMHUYECKOM  TexHosoruu. ['mapomexanudeckue,
MaccooOMeHHble  (au((y3HOHHBIE),  TEIJIOBHIE,
XUMHUYECKHE U MEXaHUYECKHUE MPOLIECCHI.

Ceipre. TpeboBaHe MPeabsBIsEMbIE K CHIPbIO.

Jlexknus 2. O6mme
BOINPOCHI XUMHYECKOM
TEXHOJ0I'umn

TepMmonrHaMuyeckue pacyeTsl XUMHKO-
TEXHOJIOTHUYECKUX IIPOLIECCOB. OKCTEHCHUBHBIE
(0O6beM, BHYTPEHHSISI SHEPTHsl, SHTAIBIINS, SHTPOIHS U
Jp.) 1 MHTEHCUBHBIE (TeMIlepaTypa, aBJI€HHUE U Ip.)
TEpPMOJIMHAMHUYECKUE TapaMeTpbl U UHTEHCU(UKAIUSL
XTII. PaBHOBecHss B TOMOIE€HHBIX U TI'€TEPOTrE€HHBIX
XUMHKO-TEXHOJIOTHUECKUX TMpoueccax. l3meHeHnue
sHeprun ['mb0Oca W  HampaBlieHHE TNPOTEKaHUs
nporiecca. MeTolbl TEOPETHMUYECKOro pacuera H
DKCIEPUMEHTAIBHOTO  ONPENCIIEHUS  M3MEHEHMS
sHepruu ['ub0ca.

KauecTBeHHass W  KOJMYECTBEHHas OLICHKA
MOJIBUKHOTO ~ XMMHYECKOI'O  paBHOBECHS. 3aKOH
neiictByromux Macc. KoHcranTa paBHOBecus U
PaBHOBECHBIN BBIXOJ] TPOJYKTA.

OCOOEHHOCTH HCCIEIOBAaHUSI PAaBHOBECUS B
TETEPOTreHHBIX TEXHOJIOTMYECKHUX Iponeccax.
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[TpaBuio a3 u pa3zoBsic paBHOBECHS.

Bnusinue JIaBJICHMUS, TEMIEPATYPHI,
KOHIIGHTPALMU M JpyruxX (HakTopoB HA COCTOSIHHE
XUMHUYECKOTO paBHOBecusi. Pacuer paBHOBecus 1O
TEPMOJUHAMUYECKUM JaHHBIM.

OcCHOBHBIE TPHUHIMIBI TEPMOAMHAMUYECKOTO
anamm3a XTII. CynHOCTh SKCEPreTHUYeCcKOro MeToa.
Dxkcepreruyeckuit 6ananc u saxceprernyeckuid KI1J.

Hcnonb3oBanue 3aKOHOB XUMHYECKOU
KHUHETUKH MPU BBIOOPE TEXHOJIOTMYECKOTO pexKUMa.

[lonsiTHE  XUMUYECKOW W  «TEXHUYECKON»
KHUHETUKH. 3HAYECHUE TEPMOJUHAMUYECKUX, MUKPO- U
MaKpPOKHMHETUYECKHUX 3aKOHOMEpHOCTEl TUIS
TEXHOJIOTUH.

@DaKTopbl, OMpeAesIoNINe CKOPOCTh XHUMHUKO-
TEXHUYECKHUX IPOIECCOB, MPOTEKAIOIIUX B TOMO- U
TeTepOreHHBIX  cpeaax.  Ponb  KOHIEHTpaiuu
pCareHTOB, TEMIIEPATYPhI, TABJICHUS W OOHOBIICHUS
MOBEPXHOCTH pearupyrommx (a3 Ha CKOPOCTh
MPOTEKAHUS TEXHOJIOTMUYECKUX MPOIIECCOB.

OcHoBuble Gopmyisl ckopoctu XTII. Kunernka
AIIEMEHTAPHBIX (OHOCTAJMIHBIX) U HEIIEMEHTAPHBIX
(cnokHbIX) — XxuMuueckux — peakimid.  Koncranrta
(k0o dumenHT) ckopocTH. BrmsHue IBIXKYILIEH CHIIBI
Ha CKOPOCTb TEXHOJIOTMYECKUX MPOIIECCOB.

Jlexknusa 3.
I'MAPOMEXAHHMNYEC
KHE IMPOLECCBHI

OcHoBbl  ruapaBinukd. Dusnueckue CBOWCTBA
JKUJKOCTEH. HuddepeHunanbaple  ypaBHEHHS
paBHOBecust ~ Oiiepa.  OCHOBHOE  ypaBHEHHE
TUAPOCTATUKU U €r0 MPAaKTUYECKOE 3HAUEHUE.

OcCHOBHBIE ~ XapakTEpPUCTUKH  JBUKCHMUS
JKUJIKOCTH. Y CTAaHOBUBIIWICS U HEYCTAHOBHUBIIUKCS
MIOTOKH. CyOcTanuuoHanbHas IIPOU3BOJHASL.
Pexum  nBwxkeHus oxuakoctu. Pacmpenenenue
CKOpocTel " pacxon KUAKOCTU npu
YCTaHOBUBILIEMCS JJaMUHAPHOM IIOTOKE. YpaBHEHHUE
HEpa3pbhIBHOCTH  IOTOKA. HuddepenunanpHbie
YpaBHEHHs  JABW)KEHUA  Oiiepa.  YpaBHEHHE
bepHymin u  ero  mpakTHuecKoe — 3Hau€HUE.
Juddepenumansapie ypaBHeHUs ABWKeHHsS Habbe-
Crokca.

OcCHOBBI TeOpHH 1M0/100Us. YCIOBUS U TEOPEMBI
noxoous. Meton aHaym3a pa3MepHOCTH.
['maponnHamuueckoe nojooue. [TonoGHOE
npeoOpa3oBaHue yYpaBHEHUH Hasse-Crokca.
Kpurepuu ruipoAHaMHUUECKOro mo1o0usl.

['unpaBnuueckue COIPOTUBIICHUS B
TpybonpoBogax. ComnpoTuBiieHHe TpeHUs. MecTHbIe
compotuBiieHus.  [IBmkKeHMe Tel B BS3KHX
#KuAKocTax. CoONpOoTUBICHUE IBUKEHHMIO TEl1 B
BA3KAX OKUAKOCTAX. OcaxkAcHWE YacTUL IOJ
JEeUCTBHEM CHIIBI TSDKECTH. J[BHIKEHME KHOKOCTEH
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4epe3 HEMOJIBUKHBIE 3€PHUCTHIE U TOPUCTHIE CIIOH.
I'mppaBnuka KHUIIAIIETO (TICEeBIO0KHKEHHOTO)
3E€pPHUCTOTO CIIOS.

Jlekuus 4. TEIIJTIOBBIE
IMPOLECCEL

Bunet mnepemaunm  Temna.  TemsoBble  OaslaHCHI
[lepemaya Teruia  TEIUIOMPOBOJHOCTHIO.  3aKOH
dypre. Huddepennmanbaoe ypaBHEHUE
TEIUIONPOBOAHOCTH. YpaBHEHUE TETUIONPOBOJIHOCTH
MJIOCKOW U LIWJIMHAPUYECKON CTEHKH.

KoHnBekTUBHBI TEIII000MEH. 3akoH
OXJIQXKICHUS HeroTona. Huddepennmanbpaoe
ypaBHEHHE KOHBEKTUBHOTO TeriooomeHa @Dypnbe-
Kupxroda. Kpurepuu temnoBoro nogodusi.

Temmoniepeaada mpu MOCTOSTHHBIX TEMIIEpaTypax
TerioHocuTenss  (TUIocKas Y UUAJIUHAPUYECKas
CTCHKH). Temmoniepeaua  mpu MEPEMEHHBIX
TeMIeparypax TETUIOHOCHUTENEH. YpaBHeHue
Terionepenayn (Mpu MPSMOTOKE U IPOTHBOTOKE
TerioHocuTeneil). BoiOop B3aMMHOroO HampaBiIeHUS
IBIDKEHUS TEIIOHOCUTEIIEH.

TennoBoe  u3nyuenue. 3akoH  Credana-
bonmprimana.  3akon  Kupxroda.  TerutooOmen
aydeucnyckaHueM Mexnay tenamu. CoBMmecTHas
nepeava Terura KOHBEKIMEH U JTyICHCITYCKaHUEM.

Jlexuus 5.
MACCOOBMEH
HBIE ITPOLECCHI.

Bunet  mpomeccoB  Maccomepemaud.  CriocoObl
BbIpaKeHUs cocTaBa (a3. Pa3oBoe paBHOBECHE.
MarepuanbHblii 0ajgaHC MPOIECCOB MACCONEPEIayu.
Paboune nuHuM. MonekynspHas updy3us u
KOHBEKTHUBHBIH  TIEPEHOC. Hudbdepennmanbaoe
ypaBHEHHE KOHBEKTHUBHOM U Dy3HUH.

MexaHi3M  TIPOIIECCOB  MaccCOIlepeHoca.
VYpaBHeHnue Maccootaaud. IlogobGue mporeccoB
MaccooOMmeHa. Juddy3nonHble KpUTEpUN MOHAO00USI.
VYpaBHeHHe Macconepenayd. 3aBHCHUMOCTb MEXIY
Koa(puIIMeHTaMH Maccolepesaul U MacCOOTIauH.
Cpenusis JIBIDKYILAS cuia POIIECCOB
Maccorepeadn 1 METO/IBI €e pacyera.

Jlexuus 6.
XUMHNYECKHUE
PEAKTOPLI.

Knaccudukanus XUMHUYECKUX PEaKkTOpoB.
VYpaBHeHHe MaTepHalbHOTO OallaHca peakTopa.
PeakTopbl C pa3aM4HBIMU pPEKUMAMU JIBHOKCHUS
Cpembl: HACATHOTO CMEIIeHUs (MepUOIUICCKUN 1
MPOTOYHBIN), WAeaTbHOrO0 BBITeCHeHUsA. Kackan
PEaKTOPOB HICATTLHOTO CMEIIICHUSI.

YpaBHeHHE TEIUIOBOTO OallaHca peakTopa.
PeakTopbl ¢ pa3IWYHBIMM TEIUIOBBIMU PEKUMAMM:
MOJUTEPMUYECKU N, agnabaTUYeCKuid,
M30TEPMUYECKUH. Y CTOWYMBOCTH TEIJIOBOTO
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pexnMa  paboTel  peakTopa. [lapamerpuueckas
qyBCTBUTEIBHOCTh.  CpaBHeHHE 3((deKTHBHOCTH
pPabOTHI PEaKTOPOB.

Jlexnus 7
MOJIEJUPOBAHUE U
OIITUMMU3ALIUA

MoaenupoBanue u MOJIETH. Crooco0sl
MOJCIIUPOBAHUS. Ilonsarue CHCTEMBI.
MareMaTH4ecKkoe ONMMCAHHE CHCTEMBI U IOAXOOBI K
€ro  CO3JaHUIO. dopMynHpoBaHUE 3aJaun
ONTUMM3ALUN u METOIBI ee perieHusI.
Knaccudukanus XAMUKO-TEXHOJIOTHUSCKUX
MPOIIECCOB C TOYKH 3pPEHUS ITOCTAHOBKU 3aJ1ayl
OIITUMHM3AIUH. OKOHOMHUYECKHE KpUTEpUU
ONTUMAJIbHOCTH.

Maremarruueckasi  Teopus  IKCIEpPUMEHTA.
ITaccuBHBIH 51 AKTHUBHBIH AKCIIEPUMEHT.
[IpenBaputenbHass 00paOOTKa ONBITHBIX JAHHBIX.
[InanupoBaHue  SKCIEPUMEHTA. OnrtuManbHBIE

IUTaHBI TIEpBOTO ToOpsaka. I[lomHblid W APOOHBII
(bakTopHbIN SKcHIepuMeHT. KOMIO3UIIMOHHBIE MJIaHbI
BTOPOTO NOpSAAKAa. OKCIEPUMEHTAIbHBIM MOUCK
ONTUMYyMa.

Jlekuusa 8. OCHOBHBIE
XUMHNYECKHUE
IMPOU3BOJACTBA
TexHosorus cepHou
KHCJIOTBI

Texnomnorust cepHoii kucnotel. CeipheBast 6a3za

CEPHOKHUCIOTHOM MPOMBIIIJIEHHOCTH. Bunp:
CepOoCoIepHKAIIErO CBIPbSL. Hcnonp3oBanue
OTXOJIAIIMX Ta30B [IBETHOM METAJUTYPIUHU U TETUTOBBIX
ANEKTPOCTAHLINN.

Ileunoe OTJICIICHIUE COBPEMEHHOI0

CEpPHOKHUCIOTHOTO  3aBoja. DU3MKO-XMMHUYECKUE
OCHOBBI 00KHMTra cepocojepkamero coipbs. OOmas
xapakrepuctuka neder BX3, II0 u KC.
MarepuanbHblii W TEMJIOBOW OallaHC TMEYHOTO
OTJIeJICHHS 1711 00XKUTa KOT4eJaHa.

Ouncrka 00XHUTOBOTO rasa, ¢duzuko-
XUMHYECKHUE OCHOBEI MEXaHUYECKOTO 5
ANEKTPUYECKOTO  METOAOB  OYMUCTKH. OYHCTHOE
OTJZICJIICHUE COBPEMEHHOM KOHTAKTHOH

CEPHOKHUCIIOTHOW CUCTEMBI.

PaBHOBeCHBIE U1 KUHETHUUYECKUE 3aKOHOMEPHOCTH
npoueccoB okucieHus SOz B SO3 Ha Karamm3aropax.
Cucrema JBOMHOTO KOHTAKTHMPOBAaHUS U JABOMHOM
abcopOrmm.

Karamuzaroper  okucnenuss SO, B SOs.
BananueBas kontaktHas macca cepun bAB, CB/, K.
KoHTakTHbIE ammapaTbl ¢ BHYTPEHHUM W BHEIIHUM
TETI000MEHOM.

DU3NKO-XUMUUECKHE OCHOBEI abcopOmmu
CEPHOTO aHTUIPH]IA u3 ra30BoOM CMECH.
MonoruapaTtHsii u OJICYyMHBIN abcopOephl.
AOCOpOIIMOHHOE ~ OTHEIEHHE  CEPHOKHUCIOTHOTO
3aBojia.

KonrtakTHasi, cxemMa NPOU3BOACTBA CEPHOM
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KHCIIOTBl KakK CJIOXKHAas XHUMHKO-TEXHOJIOIMYECKas
cucrema. [yt nHTEeHCH(HUKAIMKA CEPHOKHCIOTHOTO
[IPOU3BOJCTBA. TeXHUKO-9KOHOMHYECKUE
[IOKa3aTelu.

Jeknusa 9. TexHoJiorus
MPOU3BOJACTBO a30THOM
KHCJIOTHI

[Ipobnema cBs3anHOrO aszora. KiroueBoe
3HaYEHHE TEXHOJIOTMH CBS3bIBAHUS aTMOC(EpPHOro
a30Ta B PEILIEHUH IIPOIOBOJIBCTBEHHOT'O BOIIPOCA.

Crioco0blI mosyueHus: a30TOBOIOPOAHON CMECH.
CTpyKTypa COBPEMEHHOIO ITPOU3BOCTBA AMMHUAKa U3
MIPUPOIHOTO rasa. I'mbkoe  wucnonb3oBaHUE
reTEpOreHHbIX KaTalu3aToOpoB B MHOIOCTYIIEHYATON
cxeme npuroToBsieHus U ounctkun ABC.

TepMmoarHaMuyeckue U KUHETUYECKHE
OCOOCHHOCTH  TIpolecca CUHTE3a aMMHaKa.
Oco0eHHOCTH HUPKYJISIIMOHHON CXEMBI. Y THIIM3AIUs
orxoasmux ra3oB. OLEHKa MOTEpPb HKCIPTUU U
KaIllUTAJIbHBIX 3aTparT.

OU3NKO-XUMUYECKHE OCHOBBI U aIIapaTypHOE
oopmiieHHE TIPOLIECCOB CEIEKTUBHOTO OKUCIICHHS
aMMHUaKa. [IpombluieHHbIE KaTaJu3aTopPhl.
AJNbTEpHATUBHBIE BAapUAHTBHl IPOLECCOB KOHBEPCHU
aMMHaKa.

CtpykTypa M OCOOCHHOCTH TEXHOJIOTUYECKOM
CXEMBbI MTPOU3BOCTBA pa30aBIEHHON a30THOM KHCIIOTHI.
[MpombimnienHas peamm3zamms cxembl NO->NO>->HNO:;.
OcHOBBI KaTaJIUTUYECKOTO 00€e3BpeKUBaHUS
OTXOIALIUX rasos. ITprunHbI HU3KON
HKCOPreTHUecko  (PQPEKTUBHOCTH  IPOMU3BOJICTBA
A30THOM KUCIJIOTHI.

IIpon3BOACTBO KOHIIEHTPUPOBAHHOM a30THOU
KUCHOTBl. AHanu3 nuarpamm coctosiHusg HoO-HNOs u
H>O-H2SO4-HNO:;. Tlpsimoit  (HUTpOOJIEYMHBINH) METOx

MPOM3BOJICTBA KOHIIEHTPUPOBAHHOM a30THOM
KHUCIIOTHI.
Jlexknus 10. TexnoJsorus DU3NKO-XUMHYECKHE OCHOBBI "

NMPOU3BO/JICTBO
MHHEPAJTbHBIX
yao0peHui

TEXHOJIOTMYECKasi CXeMa IPOU3BOJCTBA HUTpaTa
aMMOHMs. Vcrionb30BaHKMe TEIUIOTHI HEUTPATU3ALNN.
ITponzBoncTBO KapOammua. IlepcnekTrBbI
OMOTEXHOJIOTUM B pelIeHUH Npodiembl (ukcauuu
azoTa.

[IpomsBoactBo  dochopa u  dochopHoit
KUCIOTB.  BpiOOp  cmocobGa  TeXHOJOTHYECKOMH
nepepaboTKu (KHCIIOTHOTO, TEPMUYECKOTO,
THJIPOTEPMHUYECKOTO, TUIa3MOXUMHUYECKOT0)
dochaTHOro MUHEPATILHOTO CHIPHSI.

OkcTpakioHHass  GocdopHas KUCIOTa  Kak
OCHOBa MPOM3BOACTBA MMHEPAIbHBIX YAOOPCHUM.
ONEKTPOTEPMHUUECKOE IOJYUYEHUE AIIEMEHTApPHOIO
dbocdopa u Tepmudeckoit pocHopHON KHCITOTHI.
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®U3HKO-XUMHUYECKHE OCHOBBI PA3JIOKEHHUSI
IPUPOAHBIX GocaToB CEPHOM, A30THOM U
(hocopHOI KHCTOTAMHU.

Jlexnus 11.
IIpoMbInJIeHHBI I
OpraHM4YecKuil CHHTE3.

DOBONIOLUST  TEXHOJIOTHYECKOro  0(hopMIIeHUS
nporecca KaTaJIUTUYECKOTO KpPEKUHTa:
CTallMOHAPHBIN cIou KOHTAaKTHOH Macchl,
TICEBIOCKIDKCHHBI ~ MUKpPOCPEpHBIH  ClIoW |
JBIKYILMICS CIIOM IPAHYJIMPOBAHHOIO KaTaIM3aTopA.
OcHOBHBIE TEXHOJIOTUYECKHE napameTpbl
COBPEMEHHBIX cXeM TEPMOKATATUTHIECKOTO
KpPEKUHTA.

Ounctka ¥ crabmimzanus HeTEempoayKTOB.
[[lemouHasi, CEpHOKHUCIOTHAas, aJCOpPOLIMOHHAS U
KaTaJUTHYeCKass  OYUCTKAa. [ mapoodnmcrtka W
OUYHCTKA Ha CEJIEKTUBHBIX pacTBopuTeisx. OxpaHa
OKpyKaromieid cpeasl mnpu HedTenepepaboTKe.
OcHoOBHBIE IPYIIIIBI UCXOIHBIX BEIIECTB
(mapa¢uHOBHIE, one(uHBI, aleTUJIeH,
apoMaTH4ecKue, OKHCh YIJepofa U CHHTE3-ra3),
MCIOJIb3YEMBIX B OPTaHUYECKOM CHHTE3E.

Jleknusa 12. Cunres
MeTaHOJIA.

Anainorus (GyHKIMOHAIBHBIX CXeM
HOJIyYE€HHsI a30TO-BOIOPOJHON cMecH (U1 CUHTEe3a
aMMMaKa) U CUHTe3-raza (AJisl mOJydeHUs METaHO-
na). @OU3MKO-XMMHYECKHE OCHOBBI  Ipolecca.
IIpumenuMocTh ypaBHeHMs TeMKHHa Ui aHaiau3a
CKOpPOCTH CHHTE3a METAHOJIA.

TexHonmornueckass 1 QyHKIIMOHAJIbHbBIE CXEMBbI
cuHTe3a MeTaHoja. KOHCTpyKTUBHBIE 0COOEHHOCTH
KOJIOHHBI CUHTE3a U KOHTaKTHBIX CUCTEM. TeXHUKO-
SKOHOMHUYECKHUE IIOKa3aTen arperara c
COBMELICHHOMN HACAIKON KOJIOHHHBI.

Hosrlie HaIlpaBJICHHUs B pa3BUTUHN
MPOU3BOJICTBA METAHOJIa: YKPYNHEHHE MOIIHOCTHU
eIMHUYHOTO 000py/noBaHUs, OEeCKOHBEPCHOHHAs
nepepaboTKa CHUHTE3-ra3a, COBMEUIEHUE CHHTE3a
METaHOJIa C IPOU3BOJCTBOM JIPYTHX IPOAYKTOB.
OxpaHa OKpyXawlleil cpeasl B MPOU3BOACTBE
METaHOJIA.

Jleknus 13. F'maparanus
ITHJIEHA

OcHOBHOH HpOMBIIlIJ'ICHHLIfI CIIoco0 MMpOU3BOJACTBA
OTaHOJa. DU3NKO-XUMUISCKIE OCHOBBI n
TCXHOJIOTHUYCCKUC CXCMbI IIPOLECCCOB. TexHuko-
O9KOHOMMYECCKHUEC IIoKa3aTeiaun obenx CXEM
MOJYYCHHUA 3THUJIIOBOT'O CIIUPTA.

Bcero

51
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Taonuua 4. llpakmuueckue 3anamus (cemunapcKue 3aHAmMuA)

HaumenoBanue Tem ceMuHapCKUx padoT

Ne | HanimeHoBaHue TeMbl ConeprkaHue TeMbl O6bem B
/i gacax
34
Pemenue 3amau no remam: [Ipumeps! perreHns 3a1a4
OO0uue BONPOCHI XUMHYECKOM
TeXHOJIOTUH
IT'MIPOMEXAHUYECKUE
MMPOLECCHI
TEIIVIOBBIE TPOLECCHI.
MACCOOBMEHHBIE
MHNPOLECCHI
XUMHUYECKHUE
PEAKTOPBI.
TexHO0JIOrHsI CEPHOIl KHCJIO0ThI
TexHosorusi  NMPOU3BOJACTBO
a30THOM KHMCJIOTHI
TexHosiorusi  NMPOU3BOJACTBO
MHHEPAJIbHBIX y100peHni
IIpomblIeHHbIH
OpraHuYecKHid CMHTE3
CuHTe3 MeTaHoJIA.
I'maparanus dTujeHa
Tabauya 5. J1abopaTopHbie padoThI
Ne /| Hanmenosanme teMbl ConeprkaHue TeMbI O0peM B
gacax
naboparopnas pabota Nel DKOHOMUYECKHE nokazarenu | 102
Cocrasnenune 3¢ PeKTUBHOCTH XUMHYECKOTO
MaTepuaibHBIX U TEIUIOBBIX | IPOU3BOJICTBA. TexHuko-
OasilaHCOB. SKOHOMHYECKHE 0COOEHHOCTH
XUMHUYECKON MIPOMBIIIEHHOCTH.
CrpyKTypa 3aTpar Ha IPOU3BOICTBO U
peanu3anuo MPOAYKIIUH.
CebecTonMOCTb MPOTYKINHY, TPUOBLITH
u IIEHOOOpa30BaHKE. Onenka
JlaGopaTtopHnast pabota Ne2 | addexTrBHOCTH WHBECTUITUOHHBIX
AHaM3 CepoCOAEPIKAIIETO | MPOEKTOB

CBIPBS

OO0wume cBeneHnss 00 OCHOBHBIX
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JlaGopaTtopnast paboraNe3

AHanu3 OOKCUTOB

JlaboparopHas pabotaNe4d
AHanu3 IIPUPOJHBIX
6enToHuTOBBIX ITMH KBP

JlaGopatopHas pabotaNe5

DKcnpecc-aHanmu3

TEXHUYECKON CEepHOI
KHCIIOTHI
JlaGopaTtopnast pabotaNe6

AHanu3 cmecu CepHOH U
dbocdopHoii KucIOT

JlaGopatopHnast pabotaNe7
Ananmus BOJIBI u ee
YMSTUCHHE METOJIOM

MCTOYHUKAX MIPOMBITIIJICHHBIX
OTX0JI0B u BBIOPOCOB, ux
BO3JICHICTBUM  Ha  OKPYXKAIOIIYIO
cpeny. YTuinu3auusi OTXOAOB M Tie-
pepaboTka  BTOPHYHOTO  CHIPBSI.
Meronpl oOoramieHuss MPUPOTHOTO
MHUHEPAIBHOTO CBIPBSL.
dnoTanroHHOE oOorareHue
KaMEHHOTO  YIJIsl WIM ~ MEJIHOU
Cynb(pUIHOHN pyIBL.
dotannoHHBIE
cobuparenu, aKTHUBHU3aTOPBI,
neHooOpa3oBaTey, MIOJIABHUTEIIH,
perynstopsl U np. Hambomee wacro
npuMeHsieMble  (DIIOTOpPEeareHThl -
OpPraHWYECKUE KHUCIIOTHI, TPOILYKTHI
OKHUCJIeHUs TapaguHOB (KapOOHOBBIC
U OKCHKHCIIOTHI), YIIEBOAOPOIHBIE

PEarcHThI:

MPOIYKTHI HedrenepepaboTKH,
KCAHTOTCHATBHI.

Ouenka sdpdexTuBHOCTH
(hroTarMoHHOTrO olOorareHus
MHHEPAJIGHOTO CHIPBS:  OIpE/ICICHUE
BBIXO/Ia  KOHIIGHTpaTa, CTEeNeHN
W3BJICYCHHUS U CTETICHU KOHIICHTPALIIH.

Cxema MaTeMaTH4ecKou
00paboTKH pe3yabTaToOB
HCCIIeIOBAHUIM (I10TaIIMOHHBIX
MIPOIIECCOB.

Obmas XapaKkTepUCTHKa
TJIMHO3EMHOT'0 CBIPBS.

KauecTBEHHBIN W KOJIWYECTBEHHBIM
cocTaB, Kinaccupukanus O0KCUTOB.

I'OCTwr (14657.10-72 u
14657.1-69)  mis  ompeneneHus
BJIQKHOCTHU u noTepu npu

MIPOKAIMBAHUH OOKCHUTOB.

MeTob! onpe/ieieHus COIepPKaHHs B
OOKCUTaxX JBYOKHUCH KPEMHHS, CyM-
Mbl monyTtopHbIX (FexO; + ALOs,)

OKHCIIOB. PasnensHoe omnpenencHue
COAICp)KaHMS OKCHUIOB JKele3a U
AITIOMUHUS

KonTpone mpousBoicTBa  cepHOU
KHCJIOTBl.  AHamuM3  TEXHUYECKOU
CEepHOI KHUCJIOTBI. CocraB
KYIOPOCHOTO Maca, olieyma,
OamieHHOW  KHCIOTHI W CEpHOU
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MOHHOTO  OOMEHa  WJM | KMCJIOTBI, MOJIy4aeMBbIX pu
U3BECTKOBO-COJOBBIM pereHepan OTPabOTAHHBIX KHCIIOT
METOA0M B mpouecce HUTPOBAHMA,
KOHIIGHTPUPOBaHUS  pa30aBICHHON
A30THOM KHUCIIOTHI U 1P

TexHonornveckue MIPOIIECCHI,
CBSI3aHHBIC C HCCIICZIOBAaHHEM CMECH
dbochopHOlt W  CEpHON  KHCIIOT:

HKCTPAKIIMOHHOE MOJTy4eHHUE
dhocdopHoii KHCIIOTBI u
MTPOU3BOICTBO MIPOCTOTO
cynepdocdara o METOy
HENPEePBIBHOTO CMEIIICHUS

npupoaHoro (GocaTHOTO CHIPbS U
CEpHOM KHCIIOTHI.

Turpomerpuyeckoe U
IPaBUMETPUYECKOE OIpEe/ICTICHUE
conepxanus ¢GochopHOH M cepHOU
kucinoT.  [Ipsimoe  ompeneneHue

COOTHOIICHUST COJCPKAHUSI KUCIIOT B
cynepdocdarHoii kuciaore

Bona B XUMHAYECKOU
IIPOMBIIIJIEHHOCTH (peareHT,
peakuMoHHas Cpeia, YHUBEPCAbHBII
pacTBOPUTETTD, TETJIOHOCUTEb,
XJIaJI0areHT U JIp.).

Knaccudukarms u obmas
XapaKTEPUCTHKA MPUPOAHBIX U
TIPOMBIIIIIEHHBIX BOJI.
[IpombiieHHass ~ BOJOMOJATOTOBKA:
OCBETJICHHE, o0e33apakuBaHue,
cTabunm3anus, yMsITUEHHUE,
OTIPECHEHHUE, o0eccoBaHue,

o0e3KupuBaHue, OOECKPEeMHUBAHUE,
nerasanua. KeCcTKOCThL BOILI U €€
YCTpaHEHHUE.

Taodauya 6. CamocTosiTeIbHOE H3Yy4YCHHE PA3/1eJI0B AU CHHUIIIMHBI

No Kon-Bo
Bomnpocsl, BEIHOCUMBIE Ha CAMOCTOSITEIbHOE U3YUEHUE
Pa3nena JacoB
DKOHOMHUYECKUE IIOKa3aTeIn 3P PEeKTUBHOCTH XUMHYECKOTO
MIPOM3BOJICTBA. TEXHMKO-SKOHOMHUYECKHE OCOOCHHOCTH XUMHYECKOU 173

npoMBIIUTeHHOCTH. CTPYKTypa 3aTpaT Ha MPOM3BOACTBO M PEaTU3AIIHUIO
npoaykiuu. Ce0eCTOMMOCTh MPOAYKITHUH, TPUOBLIH W 1IEHOOOPa30BaHHE.
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Ornenka 3¢ GEKTUBHOCTH MHBECTUIIMOHHBIX TIPOCKTOB

D0TalMOHHBIE pearcHThI: coOuparenu, AKTUBU3ATOPBIL,
neHooOpa3oBaTey, MOJABUTENH, PerynsaTopsl u ap. Haubonee vacro
npUMeHsieMble (IIOTOPEareHThl - OPraHUYECKUE KHCIOTHI, MPOTYKTHI
OKHUCJICHUS napaguHOB (kapOOHOBBIE u OKCHKHCIIOTHI),
YTIJIEBOIOPOIHBIE IPOYKTHI HETenepepadOTKH, KCAaHTOT€HATHI.

Onenka 3hdexTuBHOCTH (DIOTAIMOHHOTO O0OTAIICHNUS MHHEPATHLHOTO
CBIPbs: OINpENCICHHE BbIXOJA KOHIICHTpara, CTEIECHH W3BJICUCHUS |
CTCIICHN KOHLICHTpAllUu

MoenupoBaHue 1 ONTHMHU3AIHSI — OCHOBHBIC TIOHSTHS

Bcero: 173

KypcoBbie pagoThl B 5 cemecTpe

5. OneHouHble MaTrTepuajJdbl A TEKYIIEro KOHTPOJSA YCIIEBACEMOCTH M
l'[pOMG?KyTO‘lHOﬁ aTTeCTalum.
Koneunpimu pe3yiibTaTaMu OCBOCHUA IIporpaMmbl JUCITMITIINHBI SABJIIIOTCA

Cq)OpMPIpOBaHHI)IC KOTHUTUBHBIC ACCKPHUIITOPHBI «BHATb», «KYMETb», «BJIAACTH», PACIIMCAHHLBIC 110
OTAETBbHBIM KoMIeTeHIHsAM. POpMUpOBaHUE ITUX AECKPHUIITOPOB MIPOMCXOAUT B TCUCHUE BCETO
ceMecTpa IO ATaraM B paMKaX Pa3IMYHOTO BHUJA 3aHATUH U CAMOCTOSTEIILHONU PaOOTHI.

B Xxone n3yueHHs AMCHMIUIMHBI IPEyCMAaTPUBAIOTCS MEKYWUil, pydeicHblilt KOHmMpPOolL
U RPOMEMNCYMOUHAA AMMECMauusL.

Ouenounvie mamepuanvl 011 mexKywe2o Koumpoaa. lLlenv mexyweco koumpoas —
OLIEHKA Pe3yJIbTaTOB PabOTHI B ceMecTpe M o0ecreyeHre CBOEBPEMEHHOM OOpaTHOM CBSI3M, IS
KOPPEeKIMH 0OyueHHs, aKTHBM3ALUU CAMOCTOSTENbHONH paboTel oOyuatomierocsi. OOBEKTOM
TEKYIIEr0 KOHTPOJIs SBISAIOTCS KOHKPETU3UPOBAHHBIE pE3yJabTaThl 00ydeHHs (yueOHbIE
JOCTHOKEHUS ) 10 TUCLUIUINHE

Ouenounvie mamepuanvl 011 pyoexscHo0  KoHmpona. Pybeocuviii  konmponw
OCYIIECTBIIAETCS MO O0Jiee WIIM MEHEE CaMOCTOSITEIIbHBIM pa3/ielaM — yueOHbIM MOJYJISIM Kypca U
IPOBOJUTCS N0 OKOHYAHUHM H3YyUEHHUsS MaTephaja MOIYJIsl B 3apaHee yCTAaHOBICHHOE BpEMs.
PyGexxHbIli KOHTPOJIb TPOBOAUTCS C LENbIO OINpelesieHHss KadecTBa YCBOGHMsS Marepuana
y4eOHOro MOXIyisl B LieIOM. B TedeHme cemecTpa HpPOBOAUTCS MIPU MAKUX KOHHIPOTNbHBIX
meponpusamus no 2paguxy.

Pacnipenesienne 6a/1J10B TeKyIIero 1 pyoe;KHOro KOHTpOJist

Cymma 6annos
Nen/n Bud xonmponn Obwan cymma | 1-1 mouka 2-a mouka | 3-a mouka
1- | Hocewenue 3anamuii 00 10 b6annos 00 3 0. 00 30. 00 46.
2- | Texywyuii konmposn: 00 30 6annos 00 10 6. 0010 6. 0010 6.
Omeem Ha 5 éonpocos om () 0ol5 6. om00056.| om00do56. | omOoolo.
ITonHbINM paBUIIbHBINA OTBET o 15 6ammoB 50. 50. 50.
HemnonHblii npaBUIILHBIA OTBET ot 3 1015 0. orl 1056.| orlmo56.| orl no50.
OTBeT, coiepKalIuii HETOYHOCTH, OITHOKH 00. 06. 06. 00.
Buinonnenue CamocmoameabHbIX
3a0anuil (pewieHue 3aday, HAnucavue
pegepamos, 0oknao, scce ) om000156.| om00056. | om00056 |om00o56
1. | Pybesxcnolii konmpoo 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTHUPOBAHUE ot 0- mo 126. ot 0- 10 46. | ot 0- 1o 46. | ot 0- mo 40.
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Hmozo cymma mexkyuwiezo u pyoeicrnozo
KOHmMpPOJiA 00 706annoe 00 230. 00 236

Hepsplii 3Tan (0a30Bblii)ypoBeHb) — OLEHKA

Tperuii 3Tan (BHICOKUIl ypPOBEHb) - OLIEHKA

B kauectBe opMm pyOeKHOTO KOHTPOJISI MOYKHO UCIOJIB30BaTh TECTUPOBAHKUE (TUCHMEHHOE WU
KOMITBIOTEPHOE), TIPOBENICHHE KOJUIOKBUYMA HJIM KOHTPOJIbHBIX paboT. BeimonHseMbie paboThI
JOJDKHBI XPAHUTHCSI Ha Kadeape TeYeHWH y4eOHOro roja M Mo TPeOOBAHUIO MPEIOCTABISTHCS B
VYrpapneHue KOHTpoJisi KadecTBa. Ha pyOexHbIE KOHTPOJBHBIE MEPOIPHUSATHS PEKOMEHIYETCS
BBIHOCUTH BECh ITPOrPaMMHBIN MaTeprall (BCEe pa3zeiibl) 1O JUCIHUILIHHE.

Tekywuit KoHmpoOab YCIIEBAEMOCTH O0CCIICYMBACT OICHHUBAHUE XOJia OCBOCHUS
JUCHUITIINHBI «Cunres IMOJIMMEPOB» U BKIIIOYACT: OTBCTHI HA TCOPCTUUYCCKUE BOIPOCHI Ha
NPAaKTUYECKOM 3aHSATUH, pEIICHUE TMPAKTUYeCKUX 3a7ad W BBINOJIHCHUE 3aJaHUld  Ha
MPAKTUYCCKOM 3aHATHH, CAMOCTOATCIIbHOC BBIIIOJHCHNUEC MHAWBUAYAJIBHBIX JOMAIIHUX SaI[aHI/If/'I
(HanpuMmep, pelleHHe 3a7ad) ¢ OTYETOM (3allMTOM) B YCTAHOBIICHHBIM CpPOK, HAIMCAaHUE
JIOKJIAJIOB, pedepaToB, 3cce, TUCKYCCHH.

OneHka KayecTBa TIOJrOTOBKM HA OCHOBAaHWUM BBINIOJHEHHBIX 3a/IaHUN  BEIETCS
npenojasaresieM (C OOCYXIEHHEM pe3yJbTaToB), OaJIbl HAYUCISAIOTCS B 3aBUCHUMOCTH OT
CJIO)KHOCTH 3a/IaHUs

CpenctBa ((hoHA OLEHOYHBIX CPEACTB) OIECHKH TEKYyIIEH yCIeBaeMOCTH U
MPOMEXKYTOUHOM aTTecTallid CTYJIEHTOB IO MTOraM OCBOEHUS JTUCHUILUIUHBI «CHHTE3
MOJIMMEPOBY» TPEJCTABISAIOT COOONW KOMIUIEKT KOHTPOJMPYIOIIUX MAaTepUaioB CIETYIOIINUX
BUJIOB:

- MMPOTPaMMHBIE BOTIPOCHI CaMOIIOATOTOBKH. [IpencTaBissroT co00i KOPOTKHE 3a/IaHus B
TECTOBOM BHJE (BOIpOC-0TBET). [IpoBepsroTCsS 3HAHMS TEKYIIEro Marepuana: ypaBHEHUS,
(GOpMYITUPOBKM 3aKOHOB, OCHOBHBIC TOHSTHS M omnpeaeseHus. CamMocTosiTeIbHbIe PadOThI
IIPOBOASTCS Ha 1a00PaTOPHBIX 3aHATUAX B TeueHHe 5-10 MUHYT.

- BONpPOCHI K KOJUIOKBUyMaM. [IpenctaBisitoT coOoi 3agaHusi MO TeMaM Kypca.
[TpoBepsitoTCs 3HAHHUS TEOPETUYECKOTO JIEKIIMOHHOTO MarepHuana, TeM, BBIHECEHHBIX Ha
CaMOCTOSITENIbHYI0 ~ TpopaboTKy, 3HaHWE W  MOHUMAaHUE  METOAMK  MPOBEICHUS
DKCMIEPUMEHTAJbHBIX HWCCIEIOBAaHHUM, YMEHHUS TMPUMEHSATh TEOPETUYECKHEe 3HAHUA s
KOHKPETHBIX peakiuii u nmpoieccoB. Ompockl MPOBOAATCS HA JIA0OPATOPHBIX 3aHATHSIX.

- BOIIPOCKEI K KOHTPOJbHBIM pa60TaM. Hpe)ICTaBJ'ISIIOT MEPECUYCHb BOIPOCOB 11O OCHOBHBIM
pa3nenaM kypca. [IpoBepsieTcss CTENICHb YCBOCHHSI TEOPETHYECCKHX W MPAKTUYCCKUX 3HAHUM,
NPUOOPETEHHBIX YMEHUI Ha PENPOAYKTUBHOM U NMPOJTYKTUBHOM YPOBHE.

- BOIIPOCHI K 3a4eTy. PazpaboTaHHBIC KOHTPOJHMPYIOIINE MAaTEPHUAIIBI TTO3BOJISFOT OIEHUTH
YCBOCHHUS TEOPETUUYECKUX M MPAKTHUUECKUX 3HAHUHN, TPUOOPETEHHBIX YMEHUN Ha MPOTyKTUBHOM
YpOBHE, U CIOCOOCTBYIOT (OPMHUPOBAHUIO TPO(DECCHOHANBHBIX W  OOIIEKYJIbTYPHBIX
KOMIIETEHIIHI CTY/IEHTOB.

OCHOBHBIE BOITPOCHI IO XUMHWYECKOM TEXHOJIOTUH
IIpenmer u 3amaunm XMMHMYECKOM TEXHOJIOTMH. BakHellnne HalpaBiaeHUs pPa3BUTUSA

XAMHYECKONM TEXHUKM W TEXHOJOTMH. XHMHYECKas IPOMBIILIEHHOCTE M IIPOOJIEMBI
YKU3HEeoOecIIeueHus.
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Ponp um macmraObl HCIOIL30BAHMS XHUMHUYCCKHMX IIPOIECCCOB B Pa3IMUHBIX cdepax
MaTepHUaATLHOTO ITPOM3BOJICTBA. Mecro XUMHYECKOM IIPOMBIILICHHOCTH B
HapOJHOXO3SIMCTBEHHOM KOMILJICKCE CTPAHBL.

Xumuko-texnojoruueckui mponecc (XTII) u ero cogepikanne. JIMMUTUPYIOIIKME CTaIHM.
ITporeccel, mpoTekaromye B KHHSTHICCKOH, TU( G Yy3MOHHON U IIEPEXOAHOM 00JIaCTSX.

Texnonornyeckue KPUTEPUH 3 PEKTUBHOCTH (hYHKITHOHUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKOT0 Ipolecca.

OCHOBHBIC TCXHOJIOTHYECKHUE MTOHATHS U ONPEACICHUS: IIPOU3BOIUTEIFHOCTh, MOIIIHOCTD,
MHTCHCUBHOCTb, PACXOAHbIC KOX(P(UIMEHTBI, CTCIEHb IIPEBpAIlCHUs, BBIXOJI IIPOJIYKTA,
CEJICKTUBHOCTD (MHTErpalibHas U AudPpepeHIuaIbHas ).

Knaccudukaiys OCHOBHBIX IPOIECCOB XHMHYECKOH TEXHOJIOTHH. [ MapoMeXaHHYecKue,
MaccooOMeHHbIe (THhY3HOHHEIE), TEMIOBBIE, XUMHUUYECKHE U MEXAHUUECKHE IIPOLIECCHI.

Kunernueckue 3aKOHOMEPHOCTH OCHOBHBIX MPOIIECCOB XMMHUYECKON TeXHOJ0THH. [loHsATHE
apwkymen cuinbsl XTII.

Oprasu3aimoHHO-TEXHHYECKast CTPYKTYPa OCHOBHBIX IIPOIECCOB XUMHYECKON TEXHOJOTHH.
Ilepunomuueckue, HenpepbiBHBIE M IoiyHenpephiBHbIe XTII. IIpomoinKuTeNnbHOCTh, IEPUON H
CTEIICHb HEIIPEPBIBHOCTH.

CxeMbl JIBMDKCHHSI MAaTE€pUAIbHBIX M OJHEPIeTHYECKHUX IIOTOKOB. IIpsMOTOYHEIE,
IIPOTUBOTOYHBIC U IIEPEKPECTHBIC ITPOICCCHI.

I'omorennsle u  rereporenHble  XTII.  CramuonapHble  (yCTaHOBHUBIIHECS) U
HeCTallMOHapHbBIE (HeYCTaHOBUBIIKMECS ) IIPOLIECCHL.

3agaull ¥ OCHOBHBIC CTAJMHM HAay4YHO-HCCIIEIOBATEIIbCKOM, OIBITHO-IIPOU3BOACTBEHHOW U
IIPOCKTHON pabOThl B XUMHUYECKOM ITPOMBINLICHHOCTH. OCOOCHHOCTH M3y4YEHHUS IIPOMBIIUICHHBIX
XUMHUKO-TEXHOJIOTHYSCKUX MTPOIIECCOB 110 CPABHEHUIO C JJAOOPATOPHBIMH HCCIICIOBAHHSIMMU.

OO01ue BOMPOCHl XUMHYECKOI TEXHOJIOTHH

TepMogHAMUUYECKHE PACUYEThl XUMHKO-TEXHOJIOTUUYECKUX ITPOLIECCOB. DKCTEHCHBHBIC
(0ObeM, BHYTPEHHSSI SHEPIUs, DHTAJBbIUSA, SHTPONUS M Jp.) U MHTCHCHBHBIC (TeMIieparypa,
JABJICHWE M Jp.) TepMOIAMHAMHUYecKue mapameTpbl u wHTeHcudukamus XTII. PaBHoBecus B
TOMOTE€HHBIX M TE€TEPOre€HHBIX XHWMMKO-TEXHOJIOTHYECKUX Ipolieccax. M3aMeHeHue sHepruu
I'mb06ca W HampaBleHHWE MNPOTEKaHUS TMporecca. METoIbl TEOPETHYECKOro pacuera |
AKCIIEPUMEHTAIIBHOTO ONpE/IeIICHUS N3MEeHEeHUs dHepruu [ mooca.

KavecTBeHHas 1 KoMYECTBEHHAs OIIEHKA MOABMKHOIO XMMHUYECKOTO PaBHOBECHSI. 3aKOH
JIercTByrommx  Macc.  KoHcTaHTa  paBHOBECHS W PaBHOBECHBIN BBIXOJI IPOJIYKTA.

OcoOeHHOCTH  UCCIIEJIOBaHMSI ~ PABHOBECHS B TETEPOTCHHBIX TEXHOJOTHYECKHX
nporieccax. [IpaBuio a3 u dazoBbie paBHOBECHS.

BrnusiHue naBneHus, TeMIieparypbl, KOHIIGHTpAIMK WU APYTUX (aKTOPOB HA COCTOSTHHE
XHMHYECKOT0 paBHOBecHs. PacueT paBHOBECHS MO TEPMOJIUHAMUYECKUM JaHHBIM.

OcCHOBHbIE TIPUHIIUTIBI TEPMOJAMHAMUYECKOTO anammza XTI CymHocth
AKCEPreTUYECKOro MeTo1a. DKCepreTuieckuii 6amanc u sxcepreruaeckuii KIT/.

Hcnonb30BaHre 3aKOHOB XMMHUYECKON KHHETHKH TIPY BEIOOPE TEXHOJIOTHYECKOTO PEKUMA.

[ToHsiTHE XUMHUYECKOW M «TEXHUYECKOW» KUHETHKU. 3HAYEHHE TEPMOJMHAMUYECKUX,
MUKPO- U MAKPOKHHETUUECKUX 3aKOHOMEPHOCTEN JJIsl TEXHOJIOTHH.

DaKTOphI, ONMPEACIAIONINE CKOPOCTh XUMHUKO-TEXHUUECKUX ITPOIIECCOB, MPOTEKAIOUINX B
TOMO- M TE€TEPOreHHBIX cpenax. Pojb KOHIEHTpallMu peareHToB, TeMIIepaTyphl, JaBICHUS U
OOHOBJICHHSI TIOBEPXHOCTH PEarnpyrommx ¢a3 Ha CKOPOCTh MPOTEKAaHUS TEXHOJIOTHYESCKHX
MIPOIIECCOB.

OcnoBable (opmyibl  ckopoctd XTII. Kunernka sieMEHTapHBIX (OJHOCTAAMHHBIX) H
HEAJICMEHTApHBIX (CIIOXKHBIX) XHUMHYeCKuX peakiuii. Koncranta (ko3(h(HUIIMEHT) CKOPOCTH.
Brusitaue aBroKyIei Cuitbl Ha CKOPOCTb TEXHOIOTHYECKUX ITPOIIECCOB.

TexHONMOrHUeCcKne TPUEMBI YCKOPECHHS (3aMEIJICHHS) peakuuid. DKOHOMHUYECKHE |
TEXHOJIOTHYECKHE (haKTOPbI, OTPAaHUYUBAIONINE TPUMEHEHHE BBICOKUX TEMIIEpaTyp U JaBJICHUI
KaK CpeJCTB peryiaupoBanusi ckopoctu X T1I.

BrusiHMe ruApoIMHAMHUYECKON 0OCTaHOBKH M TYPOYJICHTHOCTH PEarupyrolleid CMECH Ha
CKOPOCTh TEXHOJIOTHYECKUX MTPOIIECCOB.

[TpombinenHbii katanus. [Ipou3BOACTBEHHBIE MPOILIECCHl C MPUMEHEHUEM TBEPIbIX,
KUIAKAX W Tra3000pa3HbIX KaTaim3aropoB. OCOOCHHOCTH —armapaTypHOro ogopMIICHUS
KaTaJIMTHYECKUX MPOoIeccoB. brokaramn3aropsl 1 KMMOOMIM30BaHHbIC (DEPMEHTHI.

CelppeBast  0a3a  XMMHUYECKOM  NPOMBIIUICHHOCTH.  3aJayd  CTaHJAapTH3alluH,
KOHIUITHOHUPOBAHUS U O0OTAIICHUS CHIPBSI.

CyIIHOCTh KOMIUIEKCHOTO W PaIlMOHAIBHOTO MCIOJIb30BAHUS CHIPHEBBIX PECYPCOB.
[TpyHIUIIBEI OpraHU3aIud MAJIOOTXOIHBIX M O€30TXOAHBIX TEXHOJOTHYECKHUX cxeM. BTopuuHoe
CBIPBE U €ro mepepadoTKa.

dyHaaMeHTaIbHbIC  KpUTEpUU  S(PGEKTUBHOCTH  HCIOJIB30BAaHUS  CBHIPBEBBIX U
SHEPreTUYECKUX PECYPCOB.
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Buapl M HUCTOYHMKH SHEPrUM, UCIHOJB3YEMbIE B XUMHUYECKHX IPOU3BOJACTBEHHBIX
nporieccax. CormocraBjieHUe MAcIUTa00B HM3MEHEHHS pa3auYHbIX (HOPM DHEPTrUU B THUIIOBBIX
Iporeccax XuMHYESCKOM TEXHOJIOTHH.

TepMoauHaMUYecKas IIIKaJia Kau4eCTBa TCIUIOBOM SHEPruu. Y paBHEHHUs OallaHCca SHTPOIIHH;
POCT DHTPOIIUH B TEXHOJOTUUECKOM MPOIIECCE. DHEPTOTEXHOJIOTHYECKUE CXEMbI U UX CYIIIHOCTD.

Xumudeckas TeXHOIOrusl U MarepuaioBeieHre. CoBpeMeHHas CUCTEMaTHKa KOHCTPYKIIMOHHBIX
MaTepuaJIoB IT0 COCTaBY, CBOMCTBAM M (DYHKIIMOHAJIbHOMY Ha3HAYCHHMIO.

OYHKIMOHAIBHBIE MaTepyalibl B XUMHUYECKOM TEXHOJIOTHH: KaTau3aTopbl, abCOpOCHTHI,
MeMOpaHbl, (QWIBTPYIOIIME COCTaBbI, CEHCOPBI, DSJCKTPOABl W T.OI. MeTauIM4ecKue |
HEMETAUTMIECKHE MaTepHaiibl, OCOOCHHOCTH MX 3aIlIUTHI OT KOPPO3HH.

CoBpeMeHHOE XUMHYECKOE IPOM3BOJICTBO KaK CIIOKHas cucrema. lloctaHoBka oOmei
3aa4n pa3pabOTKU M CO3/1aHus XUMHUKO-TexHojorudeckux cucteMm (XTC). IIpuHiuner u obdmas
CTpaTerusi CACTEMHOI0 MOJIX0/1a.

OcHOBHBIC TIOHATHS M OIpeeicHus cucteMHoro ananu3a XTC. Knaccudukanus moaenci
XTC. Turbl TEXHOJIOTHYECKUX CBSI3EH.

CTpyKTypHas Hepapxus TEXHOJIOTHYeCKHX cucteM. Matemaruueckue moaenmu XTC. 3amaun
cuHTe3a, aHanu3a u ontumusanuu mojaened XTC. IIpoOiaeMbl, BO3HUKAIOUIUE IIPH Pa3pabOTKe U
JKCIUTyaTal[iy arperaToB 00bII0N equHnuHoi momHoctH. Hanexunocts XTC.

gKOHOMI/I‘-IeCKI/Ie mokazarenmd 3(PQPEKTUBHOCTH XMMHYECKOTO IPOM3BOJCTBA. TEXHHKO-
9KOHOMHYECKUE OCOOCHHOCTH XUMHUECKOW POMBIIIICHHOCTH. CTPYKTYypa 3aTpar Ha IPOU3BOJICTBO
U peanmu3anuto npoAaykiuu. CebecToMMOCTh MPOAYKIMHU, MPUOBLUIL U IieHOoOOpa3oBaHue. OIleHKa
3(h(HEKTUBHOCTH HHBECTUITUOHHBIX ITPOSKTOB.

Teopeanecmle OCHOBBI XUMHMY€ECKOI TeXHOJOIUH

Makpockonudeckas Teopus (H3UKO-XHUMHUYECKUX SBJICHUHM - TEOpeTHYecKas 0Oasa
XHMHYECKOM TEXHOJOTHH. BaKHEHIne MaKpOCKOIWYECKHE IIapaMeTphl, XapaKTEpPU3YIOIIUE
MePEHOC W IIPEBpAIllCHUE BEIIECTBA, UMIYJbCAa M DHEPTUH B PACHPEACIISIEMbIX HEPaBHOBECHBIX
CHCTEeMax.

O6o6mienHas popma auddepeHIuanbHbIX YpaBHEHUH OallaHca, CBA3BIBAIOIIMX (hYHKIIHMH
IJIOTHOCTH, ITOTOKA M HMCTOYHUKA CyOCTaHIMH. Kiaccuyeckue 3aKOHBI IPONOPLHMOHAIBHOCTH
KOHAYKTUBHBIX IIOTOKOB XHMHUYECKOIO KOMIIOHEHTA, MMIIYJIbCa M TEIJIOThI TPaJUcHTOB
KOHIICHTPAIUH, CKOPOCTH U TeMIIEPaTyphl.

XapakTeprcTika KO3(D(MUIMEHTOB TepeHoca B pa3MuHBIX cpenaX. KoukpeTHbie (hopMbr
g depeHITnaTLHBIX YPaBHEHHH OaaHca BEIecTBa, UMITYIJIbCa U SHEPTHH.

OJIeMEeHTBl MEXaHWKH JKHUAKOCTEH U Ta30B. Baxkneimme ¢u3nueckue CBOHCTBA
«HJICATTHHBIX» U «PEaTTbHBIX» KUIKOCTEH, OTHOCAIINECS K IMPOIeccaM XUMUYSCKON TEXHOJIOTHH.

DIJIEeMEHTHI THIPOMEXAaHUKH M TEXHUYECKON TuapaBIMKu. JuddepeHnuansabie ypaBHCHUS
Ditntepa i MoKosencs Kuakocti. OCHOBHBIC YpaBHEHHS THAPOCTATHKY M 3aKoH [lackarts.

Pexumbr nBmkeHust kunkoctu. Kpurepuit ruapoamHamMudeckoro moaobus PeiHombca.
TeueHune CIUTONIHOM Cpe/ibl B TJIAIKOCTBOJIBHBIX KaHaIaxX.

OCHOBBI THAPOKMHETUKH M THUIPOJUHAMHUKH, ypaBHeHUe bepHymin. MarepuanbHblil
OayraHC THAPOMEXAHUYECKUX TIPOIECCOB.

JBrwkymias cujga THAPOMEXaHWYeCKMX IMpoleccoB. Hacockl, HacocHas yCTaHOBKa,
KOMITPECCOPHBIE MaIIMHbI. MeToabl CMeIIeHHs (a3 U pa3BeACHUS TeTepOreHHbIX CMeCceH.

TennoBele mporecchl B XMMHUYECKOH TexHosioruu. OOImas XapakTepuCTHKa IPOIECCOB
termnooomMeHna. OCHOBHOE ypaBHEHHS TEILJIONEPEIayuH.

VpaBHEHUS TEIUIONMPOBOJAHOCTH TUIOCKOM M IWIWHApPUYECKONM cTeHKH. Koaddumment
TeIUTONepeavr M IBYOKYIIAs CHJIa TeTNTIOBBIX ITPOIIECCOB.

CnocoOBl  Terulonepenaun: TEIIONPOBOAHOCTh (3akoH Dypbe), KOHBEKIHS (3aKOH
oxnaxneHus HprooToHa) W TEmIOBOE U3NIydeHHE (pacueTHas (f)lgpMa 3akoHOB Credana-
BonbiMana).

TemmneparypHoe moie W TeMIlepaTypHbIM TpaaueHT. KoadduiumeHnTs Tem-monepeHoca:
MOJTYIMITUPUUECKUE KPUTEpHaAIbHbIE COOTHOIIEHUS. TenmnooTnaqya npyu M3MEHEHUH arperaTHoro
cocTosiHUS. TermI000MeH ¢ 3epHUCTHIMU MaTepraiaMHi B Haca KaMu.

Baxwuetinye TerioBbie Mpoliecchl (HarpeBaHue, OXJIKICHUE, KOHJACHC AU U UCTIapeHHE)
B XUMHYECKOH TEXHOJOTMHM. BblmapuBanue (YacCTHBIM ClOydald HCHApeHUsi) KaK METOJI
KOHIIGHTPUPOBAHUS PAcCTBOPOB TBEPJBIX HEJIETY4YMX BemiecTB. [lyTH uWHTeHCH(DUKAIMH
MIPOIIECCOB TEIUIOOOMEHA U TTOBBIIICHUS X TEPMOIMHAMUYECKOH 3(h(PEKTUBHOCTH.

OOmas XxapakTeprucTHKa TEIUIOOOMEHHBIX aImapaTtoB. PekymnepaTuBHBIC, pereHepaTHBHBIC
1 CMECHTEIIbHBIC TEINIOOOMEHHBIC alapaThl.

OOmume cBeneHus O MacCOOOMEHHBIX IpoleccaXx. MecTo MaccolepeHoca B oOmiei
TeXHOJOrnYeckor cxeMme. OCHOBHBIC MPUHIIMIIBI MaCCOOOMEHHBIX TPOIIECCOB B CHCTEMaX 2d3-
HCUOKOCMb, HCUOKOCHIb-IHCUOKOCMb, 2A3-MEePO0e Meio0 U HCUOKOCMb-MEepooe mejo.

PaBHOBecHBIC, KMHETHYSCKHE W MEXaHHYEeCKHe (aKTOphl B OPTraHHM3alMH IIPOIIECCOB
Mex(pa3sHoro MaccooOMeHa. MarepualbHbli Oamanc. Paboune muHWH. JIBHKymias cuiia
Macconepeaym.
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OCHOBHBIC CIIOCOOBI  Maccolepeaun: MOJICKYIsIpHas  auddysus gq)aBHeHI/m ®duxka),
KOHBEKTUBHBIN IepeHoc. MoIu(pHUIIMPOBaHHBIC ypaBHEHHUS Macconepenadd. CHCTeMbI ¢ TBEPIOH
dazoii. JInddepeHimanbHoe ypaBHEHHE KOHBEKTUBHOM (D dy3Hm.

[TomobOwue mporeccoB Macconepenadn. Kpurepun mompoous auddy3noHHOro MacconepeHoca.
CpenHsisi ABWKYIIAs CHjla M METOJBI pacdyeTa MacCOOOMEHHBIX IIPOILIECCOB. AHaIOTHs
CTaIMOHAPHBIX MaCCOOOMEHHBIX ITPOILIECCOB C TCIIOBBIMHU.

Ao6coporusa. dusndeckue 0CHOBBI. PaBHOBECHE B CHCTEME 2a3-otCUOKOCHb. MaTepualbHbIN
1 TEIJI0BOM OanaHc abCOPOIMOHHBIX MPOIECCOB, UX KUHETHYECKUE 3aKOHOMEPHOCTH.

ArmmaparypHoe odopmiieHHe aOCOPOIMOHHBIX MPOIIECCOB. MareMaTndeckoe MOJICTUPOBAHHE
HECTAIMOHAPHBIX TPOIIECCOB aICOPOIMM B KOJIOHKAX C HETOJBMKHBIM CJI0oeM copOeHTa. OnucaHue
BHYTpUIN(D(OY3MOHHOIO pEXKUMa copOIuu  (mecopOlMK) BellecTBa B IOPUCTBIX I'paHylIax
ancopoenta. [lpuHnmmumaneHble cXeMbl abcopOmmu. Kputepun MOCTpOSHUS  ONTHUMATbHBIX
COPOITMOHHO-AECOPOITMOHHBIX ITUKJIOB.

[Teperonka kuakocteil. OOmMe CBEIECHUS O NPOCTOM MEPEroHKE (IUCTUIUISIMHN) H
pextudukanuu. XapakTepucTHKa JBYX(a3HBIX CHCTEM JKHUIKOCTh-TIap. Pa3oBoe¢ paBHOBECHE U
KJ1accu(UKaIus OMHAPHBIX CUCTEM.

ArnmaparypHoe opopMIICHHE W MOJCIMPOBAHUE MPOIECCOB PA3BEIACHUS JKUIKUX CMecei
METOJIOM peKTH(UKaiuu. [yOrHa pa3feleHus M IPOM3BOAMTEIIBHOCTh PEKTH(MHUKAIMOHHOMN
KoJIOHHBI. OCHOBHBIE HCTOYHUKH dHEPro3aTpaT MpHu peKTU(UKAIIMN U ITyTH UX CHUKCHUS.

ITporieccel MeMOpaHHOTO pasjeneHust cMmecedl BemiectB. CyIIHOCTP UM KHHETHYECKHUE
OCOOCHHOCTH MEMOpAaHHOM TEXHOJIOTMHM. PaBHOBECHbIE M  KHHETHYECKHE  (DaKTOPBI,
onpeaensone 3pPEKTHBHOCT, MEMOPAHHOIO pa3Ie/ICHHS.

Hepapxudeckas CTpyKTypa COBPEMEHHBIX MEMOpAaHHBIX MaTepHalioB. Teopermdeckas
MHUHHMajbHas paboTa pas3BeacHUsA. MeMOpaHHBIE aIllaparbl; MHOTOCTYIICHYAThIE KaCKaIbl
pa3eNIUTENbHBIX MOIYJIEH.

MoaenupoBaHue XHUMHKO-TEXHOJIOTHYECKUX IIPOIECCOB. 3HAUYCHWE U B3aHMOCBS3b
TEOPETUUYCCKUX U IKCIEPUMEHTAIILHBIX METOJO0B MCCeA0OBaHUs. MoeIupoOBaHue KaK CPEICTBO
COKpaIICHHUs CPOKOB Mepexoa OT JIJA0OPATOPHBIX MCCICAOBAHNN K IPOSKTHBIM pa3paOdOTKaM.

Teopus mogoOus Kak OCHOBA MOJICIMPOBAHUS XHMHKO-TEXHOJIOTHYECKUX IPOIIECCOB U
peakTopoB. Buabl momoOms W KiaccubuKkanusg MoJeNeH (CHMBOJIMYECKHE, pPCalbHBIC H
MBICJICHHBIE).

Bunpl  MopenupoBaHMsT B XMMHYECKOHM TexHosioruu. (OOlacTh NPUMEHCHHUS W
OTPAaHMYCHHS HCIIOIB30BaHUS (PU3HMIECKOTO MOJICTUPOBaHNS. MoJIelTb MEXaHUYECKOTO TTOA00HS.
Kputepuit HeroToHa.

CymHOCTh HW OCHOBHBIE JTalbl MAaTEeMaTHYECKOTO MOJCIUPOBAHUS: ITOCTPOCHHUE
MaTeMaTH4IeCKOM MOJCIH, CO3JlaHWE aJrOpUTMa, YCTAHOBJICHUE aJCKBATHOCTH MOJEIHA |
peanpHOTO Tpolecca. IlpemMyImiecTBa MaTeMaTHYECKOTO MOJICTUPOBAHUS Ha DJIEKTPOHHO-
BBIYMCITUTEIHLHBIX MAIlIMHAX.

OO0mme cBeleHHS O XMMHYECKHX peakTtopax. Kiaccudukaims peakTopoB M PEKHUMOB HX
pabotel. TpeOoBaHMs, TpEAbSBISECMBbIE K XMMHYCCKHUM pEaKTOpaM. YPaBHEHHUS MaTepHATHLHOTO
OaJraHca IJI JIEMEHTapHOro 00beMa IIPOTOYHOr0 PEaKkTopa.

I'maponnramuyeckass oOCTaHOBKA, OPTaHU3AIMOHHO-TEXHUYECKAs CTPYKTypa, YCIIOBHS
TerutooOMeHa, (ha3oBBIM COCTAaB PEAKIMOHHONM CMeCH W KOHCTPYKIIMOHHBIE OCOOCHHOCTH
XHMHYECKHUX PEAKTOPOB.

MaremaTtndeckoe MOJICIUPOBAaHNE XHMHYCCKHX PEAKTOPOB M MPOTEKAMIINX B HHUX
XHMHYECKHUX IIPOIIECCOB. XHMHMYECKHE PEaKTOPhl C HIACATBHOM CTPYKTYpOM IIOTOKAa B
HU30TEPMHUYECKOM PEXKHIME.

Peaxtoper uneanpHoro cmemenus (PUC) nepuoanueckoro (PUC-II) u HenmpepbiBHOTO

(PUC-H) neficTBusA,; HX MaTEeMaTHYCCKHE MOJCIH. XapaKTEPUCTUUYCCKUE YpPaBHCHUS
MePUOIMYECKUX U HEMPEPBIBHBIX PEAKTOPOB B CTAIIMOHAPHOM PEXKHUME.
PeakTops! naeansHoro BeitecHenus (PMIB). Maremarnueckoe onurcanue Tpyo4aToro peakropa B
HecTalMoHapHOM pexkume. [Ipoduian TMHEHHBIX CKOPOCTEH MOTOKA B JAMHUHAPHOM, Pa3BUTOM
TypOYJIEHTHOM W TOPIIHEBOM DPEKHUMAaX TCUYCHHS JKUJIKOW PEaKIMOHHOM CMECH B HPHUTOYHBIX
TPyOUaThIX peaKkTopax.

CpaBHeHue 3(P¢GEKTUBHOCTH PadOThI MPOTOYHBIX PEAKTOPOB HJCAIBHOTO CMEIICHHS H
UJCATLHOTO BBITCCHEHHS. DaKTOPhI, OrPaHUYUBAIOIINE IIPUMEHEHHUE aIlliapaToB, padOTaIONUX B
pexuMe, OJIM3KOM K HJIeaTbHOMY BBITCCHCHHIO.

Kackan peakTopoB wuaeaJbHOrO cmenieHus. Maremarndeckas MoOJENb —Kackaja.
AHaMTUYECKME W YHUCICHHBIE METOAbl pacueTa Kackaga. CeKIIMOHHBbIE pPEeaKTOphl C
MEPEMEILINBAHNEM.

XHUMHYECKHUE PEaKTOPbl C HEUJCATLHOM CTPYKTYpOH THAPOJMHAMUYECKOW OOCTaHOBKH.
[Ipy4nHBI OTKJIIOHEHUH OT WEATBHOCTU B IPOTOUYHBIX PEAKTOPAX.

Mogenn peakTopoB C HEHACAILHOM CTPYKTYpOH IIOTOKOB PEAKIMOHHOM CMECH.
OpHomnapameTpuieckue situeeuHas v Audy3noHHas MOJEIH.

IIpousBoacTBeHHbIE MPOLECCHI
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CraruyecKkue WU IPOTHO3HBIC JAHHBIC O CBHIPHEBOM M DJHEPreTHYECKOM O0ECICUCHUHU
COBPEMEHHBIX KPYITHOMACIITAOHBIX XHMHUYECKHX MPOU3BOACTB. CBEICHUS O MHPOBOM H
OTCUYECTBCHHOM ITPOM3BOACTBE BAXKHCHINMX TPYINI XUMHUYSCKHX NPOAYKTOB B TOHHAXKHOM H
CTOMMOCTHOM BBIPQYKEHUH.

OOmue cBeieHUsT 00 OCHOBHBIX HMCTOYHHKAX ITPOMBIIUICHHBIX OTXOJ0B M BBIOPOCOB, HX
BO3JICHICTBUH HAa OKPYXKAIOUTYIO Cpeay. Y TUIIU3alis OTXO/I0B U IepepaboTKa BTOPHUHOTO CHIPHSI.

MHOroBapuaHTHOCT, M CJIOXKHOCTh PpCIICHHS 3aJadyd CHHTE3a M ONTUMHU3AIUN
TEXHOJIOTHYECKOM CXEMbl COBPEMEHHOI'O0 KPYITHOTO XHMHUYECKOTO IIPOM3BOACTBA. [IpuHIHIT
MHOTOCTAIUMHOCTH XHMHYECKOH IIepepadOTKH MCXOJHOTO ChIPbSi B KOHEUYHEIC (ILI€JICBHIC)
MIPOTYKTHI.

OnrumanbHOE BapbUPOBAHUE CIIOCOOOB BBOJIA PEArCHTOB B PEAKIMOHHYIO 30HY U BBIBOJA
npoaykToB u3 Hee. CTPyKTypHash OpraHm3aliuds IPOLIECCOB TEIUIOOOMEHA M BCIIOMOIaTEIbHBIX
MOTOKOB TEIJIOHOCUTENIEH B COBPEMEHHBIX TEXHOJOTHYECKUX CUCTEMaX.

IlogcucremMbl KOHTpPOJSL M yHOPaBICHUS TEXHOJOTMYECKMMU IporeccamMu. Buabl
TEXHOJIOTUYECKOTO aHAIN3a HA XUMUYECKUX MPEAIPUITHSIX.

IlepcrieKTUBBI  MICIIOJIB30BAHHMS  CYNEPKOMIIBIOTEPOB IS aHAIW3a JUHAMHYECKOIO
MOBEJICHUS MHOTOCTYIICHUYATHIX TEXHOJIOTHMYECKUX CHCTEM U ONTHMAIIbHOIO YIIPaBICHUS
JICUCTBYIOIIUMH XHUMHYECKUMH ITPOU3BOJICTBAMH.

TexHomorust cepHoii KUCIIOThL. ChIpbeBas 0a3a CEPHOKUCIIOTHON IMPOMBIIUICHHOCTH. BrIbI
CepOCOJIepKaIIEro CHIPhsA. VICIonb30BaHME OTXOMSIIMX Ta30B LBETHOM METAJUIYPTHH H
TEILJIOBBIX 3JIEKTPOCTAHIIHM.

[leuHoe oTaeneHUE COBPEMEHHOTO CEPHOKHUCIOTHOTO 3aBoja. DHU3MKO-XUMHUYECKHE
OCHOBBI 00XKHTa cepocoaepkamiero ceipbsi. O0mas xapakrepuctuka neued BX3, I1I0 u KC.
MarepuaabHbIi M TETUIOBOW OajaHC IMEYHOTO OTACIICHUS I 00KHTra KorueaHa.

Ounctka O0XKHIOBOrO Ta3a, (U3UKO-XMMHYSCKHE OCHOBBI  MEXAHMYECKOIo U
AIEKTPUYECKOT0 METOJOB  OYMCTKH. (OUHMCTHOE OTJCICHHE COBPEMEHHOM KOHTaKTHOM
CEPHOKHCIOTHOM CHCTEMEL.

PaBHOBeCHBIC U KHMHETHYECKHE 3aKOHOMEPHOCTH IporieccoB okuciacHusd 802 B 303 Ha
Karam3aropax. CucreMa ABOMHOr0 KOHTAKTUPOBAHUS M JBOMHOM a0COPOIHH.

Karammuzatopsl okuciaenus 502 B 503. BananueBas konrakTHas Macca cepun BAB, CBJI, UK.
KoHTakTHBIE armaparbl ¢ BHyTPEHHUM U BHEIITHAM TCIIOOOMEHOM.

DOHU3NKO-XUMHUYECKUE OCHOBBI a0COpOIMM CEpHOrO0 AaHTUJpHIAa W3 Ta30BOH CMECH.
MoHoruapaTHblii U OJeyMHBIH abcopOepbl. AOCOPOIIMOHHOE OTIEICHHE CEPHOKHUCIOTHOTO
3aBOJIA.

KonTakTHas, cXxeMa IIPOM3BOJCTBA CCPHOM KHUCJIOTBI KaK  CJIOXHAs  XHMHKO-
TEXHOJIOTHYEeCKas cucTeMa. I1yTh MHTCHCH(pHUKALUNA CEPHOKHUCIOTHOTO MPOU3BOACTBA. TEXHHUKO-
HSKOHOMHYECKHE MOKA3ATCIIH.

IIpobmema cBsa3anHOro asora. KirodueBoe 3HAUYCHHE TEXHOJOIMH  CBSI3BIBAHHSA
aTMOC(EPHOr0 a30Ta B PEIICHUH ITPOIOBOJILCTBEHHOIO BOIIPOCA.

Crioco0BI MOJIYYEHHS a30TOBOJOPOHOM cMecH. CTpyKTypa COBPEMEHHOTO IIPOM3BOACTBA
aMMHaKa U3 TPHUPOJHOIO rasza. [MOKOE HCIOJIB30BaHHE TI'€TEPOTCHHBIX KaTan3aTopoB B
MHOTOCTYIIEHYaTOM cxeMe MPUToTOoBIeHUs 1 ouncTku ABC.

TepMoguHaMUYECKUEe M KHHETHYCCKHE OCOOCHHOCTH IIpollecca CHHTE3a aMMHaKa.
OCOOEHHOCTH IUPKYJIALMOHHOW CXEMbI. YTHIIM3alMs OTXOAAmMX ra3oB. OIIEHKa IOTEPh
9KCOPIUH U KalUTaJbHBIX 3aTpar.

®U3MKO-XUMHUYECKHE OCHOBBI M ammapaTypHoe OMOpMIICHHE IPOIECCOB CEJICKTUBHOIO
OKHCJIEHHS aMMuaka. [IpoMBIIIICHHBIE KaTalu3aTopbl. AJIbTEpHATHBHBIE BapUAHThI MIPOIIECCOB
KOHBEPCUHU aMMHaKa.

CTpyKTypa B OCOOEHHOCTH TEXHOJOTMYECKON CXEeMBbI MPOM3BOJCTBA Pa30aBICHHON a30THOMH
kucioTel. [IpombiinierHas peammzammsi cxeMbl MO->MO,->HI'MO3. OCHOBBI KaTaJIMTHYECKOTO
00€3BPE)KUBAHUSA OTXOIANIMX Ta30B. I[IpHUMHBI HHM3KOH OSKCIPreTHUecKoW 3(h(HEKTUBHOCTH
MIPOU3BOJICTBA A30THOM KUCIIOTHI.

[Tpon3BOACTBO KOHIEHTPUPOBAHHOW a30THOM KUCIOTBL. AHanu3 auarpamm coctosaust HoO-
HNO3 u H,O-H2SO4-HNO:s. TpsiMoit (HUTPOOJICYMHBINM) METOJT IPOM3BOCTBA KOHIICHTPUPOBAHHOM
a30THOM KUCIIOTHL.

DUBHKO-XUMUYECKUE OCHOBBI M TEXHOJIOTHUECKAs CXeMa IPOU3BOJICTBA HUTPaTa aMMOHHUSI.
Hcnonp3oBaHne  TEIUIOTHI  HeWTpanmu3anuu. IIpomsBojactBo  kapOammuma.  IlepcrieKTHBBI
OMOTEXHOJIOTUH B PEIICHUH MPOOIEeMbI (PUKCAIIUN a30Ta.

ITpousBoactBo dochopa u dochopHoii kuciIoTel. BBIOOp cmoco0a TEXHOJIOTHYECKOM
nepepadoTKu  (KUCIOTHOTO, TEPMHUYECKOTO, THIPOTEPMHUYECKOr0,  IUIaA3MOXHUMHUYECKOTO)
(dochaTHOr0o MHHEPATIBLHOTO CHIPHSI.

OKCTpakiMoHHass ¢dochopHas KHUCIOTa Kak OCHOBAa IIPOM3BOJCTBA MHHEPAIbHBIX
YIOOpPEHUN. JICKTPOTEPMUUYESCKOE IIOJIYUCHHE DSJIeMEHTapHOro ¢ochopa M TEPMHUUYCCKOM
dbochopHOit KUCIIOTHI.

DU3UKO-XUMUYECKIE OCHOBBI PAa3JIOKCHHS MPUPOAHBIX (ochaToB CEpPHOM, a30THOU U
docdopuoit kucnoramu. Ilomurepmuueckuii aHamu3 (a30BBIX PABHOBECHH B PacTBOPax
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MHOTOKOMIIOHEHTHBIX CHCTEM - OCHOBA BBIOOpA TEXHOJOTHMYECKHUX IIapaMETPOB IIpolecca
KOMIUICKCHOM mepepaboTKH amaTtuTa. JlernapaTHBIHA, HOJUTHIAPATHBIN W aHTHIPHUTHBIN
CIIOCOOBI Pa3I0KEHHUS.

COBEpIICHCTBOBAHKE amlapaTypHOro O(MOpMIICHHS] KHUCIOTHOTO Pa3IOKCHUS HPHPOIHBIX
docdaroB: mepexon OT KackaJa PEakTOPOB C IIEPEMCIIMBAHUEM K JTAOMPUHTHOMY THITY
HEIIPEPBIBHOrO 3KcTpakTopa. CocTaB M KOHICHTpamus oOpasyromeicss (hochopHOM KHUCIOTH B
3aBHCUMOCTH OT TEMIIEPATYPHOI0 PeKUMa U crocoda pas3jioKeHHs amatuTa. bamanc mo ¢ropy B
Mpou3BOACTBE POChHOPHOI KUCIOTHI U YIOOPEHHIA.

OCHOBHBIC HaNpPaBJICHUS MPUMCHECHUS 3JCKTPOXUMUYECKUX MPOU3BOACTB. IlepBruHEIC
u BTOPUYHBIC XHUMHYECKHUE HCTOYHHKH 3JICKTPOIHEPTHH. [IpeumymecrBa
3JIEKTPOXUMHYCCKHUX IIPOU3BOJICTB IEepe] XUMHICCKHUMHU.

TeopeTndueckre OCHOBBI AJIEKTPOJIM3a BOJHBIX PACTBOPOB M PACILIaBICHHBIX cpei. Beixon
10 TOKY, KO3 (PHUIIUEHT UCIIOJIB30BAHUS SHEPTUH U OaIaHC HAIPSDKCHUI.

DNEKTPOXUMHUYECKOES IIPOMU3BOACTBO XJIOPA M KayCTHUECKOH conbl. OCHOBHBIC CTaauH
Ipolecca IMPUTOTOBICHUS W OYHCTKH paccoja. DIEKTPOJIHU3 BOIHBIX PACTBOPOB XJIOPHIA
HATPHS.

Tumel MOPOMBINUICHHBIX SJCKTPOIUTHYCCKUX BaHH. OJCKTPOJHM3EPHI C TBEPIbIM
CTaJIbHBIM KaTOJOM M (PUIBTpYIOmICH auadparMoii, peakTophl A Pa3JIOKCHHS aMalblraMbl -
3JIEKTPOJIM3EP C PTYTHBIM KaTOAOM.

CpaBHUTCIBHBI aHaJIU3 TEIUIOBBIX IIOTOKOB M IIOTOKOB OJHEPIrHH B Pa3]IM4HBIX
TEXHOJIOTHYECKUX CXeMaxX IIPOU3BOJCTBA XJOpa U E€IKOr0 HATpUi. DKOJOTHYECKHE M
CAaHUTAPHO-TUTHCHUYECKHE  aCIEKThl  DJIIEKTPOXHMMUYECKUX W DICKTPOTECPMHYCCKUX
IIPOHU3BOJCTB.

DHepreTHyecKkrue MnpoOJIEMbl XHMHYECKOH TEXHOJIOTHMH. MHPOBBIC 3amachl TBEPIBIX,
KHIKUX ¥ ra3000pa3HbIX BUAOB TOILIMBA. JMHaMuKa pocTa moTpeOIe HUS Pa3IUYHbIX BUIOB
SHEPrOHOCUTEIICH.

OOmas xapaktepucTuka HedTH (YriIeBOIOPOJHBIA COCTaB, COPTa, CBOMCTBA) H
He(pTenpoAyKTOB  ((DpaKkIUOHHBIM COCTaB, JUIOHALIMOHHBICE CBOWCTBA, XHMHUECKas
CTaOMIBHOCTE U Ip.), IIOATOTOBKA HEPTH K IIEPEpadbOTKE.

IlepBuunble (pusuyeckue) MeToAbl IepepadoTku HedTH. IIpsMas meperonka HedTH.
CocTaB M XapaKTepHCTHKAa JUCTHILIATOB. ATMoOchepHble U aTMoC(hep-HO-BaKyyMHEBIE
YCTaHOBKH IS NIPSIMOM neperoHkn. O4YnucTKa IPOAYKTOB MPSIMOU IIEPETOHKH OT CEPHUCTHIX U
KHCJIOPOIHBIX IPUMECEH.

Bropuunsle ((hU3UKO-XMMHUUYECKHE) METOJbI mepepaboTku HepTH W HePTEIPOIYKTOB.
TexHOIOTHYECKUM PEeXUM M IIPUHIMIIHAJIbHAS CXeMa TEPMHUYECKOI0 KPEKHHI'A C BBICOKOM
peakIMOHHON Kamepol. AnmaparypHoe odopmiaeHHe mpoliiecca. XapakKTepUCTHKa OCH3UHOB
TEPMHUYECKOr0 KpEKHHTA.

I'myOokre AeCTPYKTHBHBIC IIPOIECCHI pachaja yrieBoJOpPOAOB, IPOTCKAIOIIUE IIPHU
TepMOKATaTUTHUECKOM KpeKkHuHTe. KaTanuTuueckuil KpeKUHT - BaXKHEUIIMH MHOTOTOHHAXKHBIM
TEXHOJOTMYCCKHUH Ipoliecc mepepaboTKu HEPTIHBIX (pakiuii. THIBI KOHTAKTHBIX allapaToB.
CBoiicTBa OEH3MHOB TEPMOKATATUTHYECKOTO KPEKUHTA.

KoHTakTHBIE MacChl ISl KaTaJIMTHYECKOrO KPEKHWHTa. AJTIOMOCHIMKATHBIE KaTalll3aTOPbI
(OT IPUPOIHBIX IJIMH JI0 ICOJUTCOACPKAIIMX CUHTETHUECKUX). HoBble MoaMbUIIMPOBaHHBIE U
yIbTPacTabMIN3UPOBAHHHBIE MUKPOC(EpPHBIE KaTalIN3aTOPHI.

DOBONIOLNS TEXHOJOTHUECKOro O(GOPMIICHHS IIPOIecCa KaTAIMTHYECKOTO KpPEKHHIa:
CTAallMOHAPHBIA CJIOM KOHTAKTHOH MAacCChl, IICEBIOCKIIKCHHBIM MUKPOCHEPHBIH CIOH H
JIBIDKYIITUHICS CIIOW TpaHyJIMPOBAaHHOTO Karann3aTopa. OCHOBHBIE TEXHOJOTHYECKHUE TTapaMeTphl
COBPEMEHHBIX CXEM TEPMOKATATUTHUYECKOI0 KPEKHHTA.

Ounctka ®  crabmwimzanusg  HepTenpoaykToB. IllemouHas, CepHOKHCIOTHasd,
aJcopOIMOHHAsd U KaTaJIUTHYECKas OYHCTKA. [ MApOOYMCTKA M OYMCTKA Ha CEJIEKTHUBHBIX
pactBopuTeNax. OxpaHa OKpy»KarolieH cpeabl Ipu HedTermepepadoTKe.

[IpombImIeHHBIM opranndeckuii cuHTEe3. OCHOBHBIE TPYNNBl HCXOJHBIX BEIISCTB
(mapaduHOBEIC, OJe(pUHBI, alleTHICH, apOMaTHYEeCKHe, OKHCh YIJepoJa M CHHTE3-Ta3),
HCIIOJIb3YEMBIX B OPTraHMYE€CKOM CHHTE3C.

Tunoskie IPOIECCHI OONBIIOI0 OPTAaHUUECKOTO CUHTE3a: OKUCIIEHHE U BOCCTAHOBJICHHE,
THJIPUPOBAHKUE U ACTUAPHUPOBAHME, THAPATALMSA U JETUApaTallls, THAPOJIN3, alKHINPOBAHUE,
KOHJCHCAIIMS,  HOJIUMEpHU3alus,  OJTepU(HUKAIUsi,  HHUTPOBAaHHE,  TaJOTC€HUPOBAHHUE,
cyabupoBanue U T.n. OTIMYUTEIBHBIE OCOOCHHOCTH IIPOLECCOB IPOMBIIIJIEHHOIO
OPraHMYECKOT0 CHHTE3a.

CHHTE3Bl Ha OCHOBE OKHMCH yriiepoja u Bojoponaa. Padorelr Cabarse, OpaoBa, @umepa
n  Tpomma. CwuHTE3sl  adKaHOB (0  CHHTETHYECKOro  OCH3WHA),  aJIKEe-HOB,
KHCIIOPOJICOACPKAIINX COSTMHCHU. .

CuHTe3 MeraHoja. AHamorus (YHKIIMOHAIBHBIX CXEM IOJYYSHHUS a30TOBO-AOPOTHOU
cMecu (Oag cUMHTE3a aMMMakKa) M CHHTe3-raza (Ijsd IoJydeHHs MeTaHoJsa). Duszuko-
XHMHYECKHE OCHOBHI mporiecca. [IpuMmeHnMocTs ypaBHeHHS TEeMKHUHA JJI aHAJInW3a CKOPOCTH
CHHTE3a METaHOJA.
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TexHonornueckas ¥ (yHKIMOHAIbHBIE CXEMbl CHHTE3a MeTaHoJia. KOHCTpPYKTHBHBIC
OCOOCHHOCTH KOJIOHHBI CHHT€3a M KOHTAaKTHBIX CHCTeM. TEXHHUKO-3KOHOMHYECKHE
MokKasaTeiy arperara ¢ COBMEIIEHHOM HACaJKOMl KOJIOHHBI.

HoBbie HampaBieHHS B Pa3BUTHH IMPOM3BOACTBA METAHOJIA: YKPYMHEHHE MOIIHOCTH
SIMHUYHOTO 000pyJa0BaHUs, OCCKOHBEPCHOHHAs IepepadOTKa CHHTE3-ra3a, COBMECIICHUE
CHHTE3a METaHOJIa C MPOU3BOJCTBOM JIPYTUX HPOAYKTOB. OXpaHa OKPYKaIIIEeH cpeanl B
MIPOU3BOJICTBE METAHOJIA.

I'moparaumss >TuieHa (CEPHOKHCIOTHAS M MpsAMas KaTallUTUYeCKas) - OCHOBHOM
MIPOMBIIIICHHBI  CIOCO0 MpOM3BOJACTBA dTaHOdA. {OU3HMKO-XMMHYCCKHE OCHOBHI U
TEXHOJIOTHYCCKHUE CXEMBI IIPOILECCOB. TEXHHKO-DKOHOMHUUYECKHE ITOKa3aTean OO0EHX CXeM
MOJIYYEHHS STUJIOBOIO CIIHPTA.

IIpousBoacTtBo BeICOKOMONEKYIApHBIX coenuHennii (BMC). CrippeBast 0a3za, coctaB U
ocHoBHbIe cBoiictBa BMC. IlonuMepu3aliMoOHHBIC M IOJUKOHACHCAIIMOHHBIC ITOJUMEPBI, HX
0cobeHHOCTH. TepMOIIaCTUYHBIE U TEPMOPEAKTUBHBIC TTOJTUMEPHI.

[TpomeinuienHoe nonydenue nomdTHieHoB (I19) muskon (IIDHII) u Beicokoi (ITOBIT)
I0THOCTH. OCOOCHHOCTH TEXHOJOTMYCCKOH CXEMBl PaJHUKAIbHON MOJUMEPH3alUN ITHIICHA
IIPH Pa3]IMYHBIX JABJICHUSAX B Ta30BoM (a3e Ha okcuaHbIX U I{urie-pa-Harra katanusaropax B
armaparax ¢ IMCeBI0CKUKESHHBIM CIIOEM.

XuMudeckas MOAUGMUKAIIASA KaK METOJ MPOMBIIIJIEHHOTO TMOJYYSHHS IMOJUITHICHOB C
HOBBIMH 3KCIUIYaTallAOHHBIMU CBOMCTBaMHU. XJIOPHPOBAHHBIA W XJOP-CYJIb(OHUPOBAHHBIH
MOJMUATHIICHBI. TexHomorus nepepadoTku u obnactu nmpuMeHeHus [19 u u3genuit U3 Hero.
DKOJIOTHYECKHE aCIEKThI IPOM3BOJICTBA U TIepepPabOTKH MOJIMITUIICHOB

KOJIJIOKBI/IYMBI H TEeCTOBbIC 3aJaHUA

Temaruka Cpoxn mnpoBeneHust
KOJLUIOKBUYMOB (Coznacno xanemoapuomy naamy
npoeedeHuss KOHMpPOJIbHBIX U
mecmoewix 3a0anuu dexanama.)

OO01ue BOMPOChl XUMHYECKO TEXHOJIOTHH I
I'MAPOMEXAHUYECKHUE NPOLECCHI

TEIIJIOBBIE ITPOLECCBI.
MACCOOBMEHHBIE IMTPOIECCHI

XUMUYECKHUE PEAKTOPBI. IL, I

TexHoJI0rusl CePHOIl KMCJIOThI

TexHoJ10rusi NPOU3BOACTBO A30THOM KM CJIOTHI
TexHosl0orMs NPOU3BOACTBO MHHEPAJIbHBIX IIL, III
ya00peHuit

KoHTpoJb 3HaHMii ¢ HCIIOJIB30BAHNEM TECTOBBIX 3a1aHU I

TemaTuka Cpoku nposeaeHust
TeCTOBBIX 3aJaHHI (Cocnacno kanenoapnomy naany
npoeedenus KOHMpPOIbHHIX U
mecmoeuvix 3a0anuu 0eKanama,
mecmol umeeromcs 6 6aHke
oannvix UBI] KBTI'Y)

O0mue BONpochbl XUMHYECKO TEXHOJIOTHHU
I'MAPOMEXAHUYECKHUE IMPOLHECCHI
TEIIJIOBBIE ITPOLECCBI.
MACCOOBMEHHBIE IMTPOIECCHI
XUMHNYECKHUE PEAKTOPBI.
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TexHoJI0rHs CEPHOI KHCIOTHI

TexHo0rus Npou3BOACTBO a30THON KHCJIOTHI
TexHonorust NPOM3BOACTBO MHHEPAJBHBIX
yao0peHnuit

IIpoMbIlLJIEHHBIH OPraHUYEeCKHl CHHTE3
Cunre3 meraHoJia.

I'mpparanus 3THIeHa

MeTtoauyeckue peKoMeHAANHU /IS IPenogaBaTes

Jlexuuss — TIaBHOE 3BEHO [UIAKTHYEeCKoro nukia obOydenusa. EE menp 3aknanka
dbyHIaMeHTa A5 MOCIEAYIOIIEro YCBOCHHSI CTYACHTaMH MaTepHralia METOJIOM CaMOCTOSITENIbHOM
pabotsl. Coneprxkanue JEKIHM T0JKHO OTBEYATh CISAYIOIINM JUIAKTHIECKUM TPEOOBAHUSIM:

Wznoxxenne wmatepuaisa OT TMPOCTOTO K CIOXKHOMY, OT U3BECTHOTO K
HEU3BECTHOMY;

JloruuHOCTh, YETKOCTh U CHOCThH B U3JIOKEHUU MaTepHaa;

Bo3moxHOCTE NpOOJEMHOrO0 U3JI0KEHUS, JTUCKYCCHM, JMajora ¢ IeJbio
AKTUBU3ALNH JICITEILHOCTH CTY/ICHTOB;

Ornopa CMBICIIOBOM YaCTH JICKIIMH Ha TOJTMHHBIE (PAKThI, SIBJICHHUS;

TecHasst cBsI3p ~ M3JaraeMoro Marepuaga H  BBIBOJOB C  Oynyiiei
npohecCHOHANBEHOM NeSTEeNbHOCTHIO CTYICHTOB.

[IpenomaBaTenb YNTAIOMINMA JEKIIMOHHBIE KYPCHI JOJIKEH UCTIOJIb30BATh CYIIECTBYIOIINE
B MI€JJarOTHYECKON HAyKe BapUAHTHI JIEKIIMI M HAXOAUTh MX MECTO B CTPYKTYpE Mmpolecca
00y4YeHUs1 yUUTHIBAs TUAAKTUYECKUE U BOCIIUTATEIbHBIE BO3MOKHOCTH.

[Ipu ureHun JeKIUi BaXXHO IIOMHHUTH, YTO OCHOBHAs MH(OpManus rnepeaacTcs yepes
WHTOHAIIMIO. YUHUTHIBATh, YTO MEPBBIA KPU3UC BHUMAHUS CTYJACHTOB HacTymaeT Ha 15-20
MUHYTaX, BTOpoil — Ha 30-35 MunyTax. JIeKTOp AOIKEH UCXOAUTh U3 TOTO, UTO BOCIPUSITHE
JEKIMHN CTyAEeHTaMU MIIQJIIINX U CTapIIUX KypCOB OTIMYAIOTCS IO TOTOBHOCTU U YMEHHUIO.

[TosToMy, OTIIMYKE OT JIEKIMH (TPaIUIIMOHHO), OCYIIECTRIISIONICH 00yueHne Ha ypoBHE 001Ieit
OPUEHTHUPOBKHM B TIpEJMETE U METOAOJOTHH H3y4aeMoil HayKu M OOeCIeYMBAIOIIEH YCBOEHHE
MaTepuaja B Jy4IlIeM cily4yae yepe3 €ro BOCHPOU3BEACHUE, JIaDOpaTOPHBIA MPAKTUKYM, KaK U
caMOCTOsITeNIbHAs paboTa, 00ECTIEUNBAIOT YCBOCHUE HA O0/lee BbICOKOM YPOBHE.

Hpyroe CyIecTBEHHOE OTIMYHE MPAKTUYECKUX 3aHATHH OT JIEKIMOHHBIX 3aKII0YaeTCs B
npeoliaajaHu cOOCMBEHHOU aKMUBHOU U NO3HABAMENbHOU 0esmeNbHOCMU Yuauuxcs, KoTopas
B MEHbIIIEH CTENEHU HaMpPaBIIETCS MPENO/1aBaTeIeM.

JlaGopaTopHble 3aHSATHsS B BBICIICH IIKOJE MpeJHA3HAYCHBI Ui YTIIYOJIEHHOTO HW3YYEHUS
TEOPETHUYECKUX  BOMPOCOB  HM3y4aeMOW  JUCUUIUIMHBI U OBJAJCHUS  COBPEMEHHBIMU
HKCIIEPUMEHTAIbHBIMA METOJIaMU HAyKU. OKCIEPUMEHT B BBICHICH IIKOJE OTJIMYAETCS OT
71a00paTOPHOTO MPAKTUKyMa B BBICILIEH IIKOJIE 3HAYUTEIBHBIM CONUMNCEHUEM MEMO008 00YUeHUsL C
Memooamu U3y4aemou HayKu.

3agaua 7a0OpaTOPHOrO MpakTHMKyMa HE OrpaHM4YUBAeTCs TEM, 4YTOOBl pPa3bSICHUTH
coJiepKaHue MPOrpaMMHOr0 MaTepuaja, KOTopoe JOJKHBI YCBOUTH CTYACHTHI, MpUoOpeTeHne

CUCTEMBbI 3HAHUH JIOJDKHO CONMPOBOXKIATHCS YMCTBEHHBIM pa3BUTHEM OOydaromumxcs. JTo, Kak
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W3BECTHO, JIBE€ CTOPOHBI €MHOTO Y4e€OHOI0 IMpOoIecca: YMCTBEHHOE Pa3BUTHE OCYIIECTBISETCS B
nporecce aKTUBHOM pa0OThI MBICIM HAJ MaTEpHalioM, JOCTaBISEMBbIM COJEpKaHUEM
IpeMeTa; YCIEIIHOEe NMPHOOpPETeHHE HOBBIX 3HAHUM BO MHOTOM 3aBHUCHUT OT JIOCTUTHYTOTO
ypoBHs pasButud. [lostomy B 3azady IpenojaBaTensi BXOJUT TaKOE M3JIOKEHHE, KOTOPOE
BOBJIEKAJI0O Obl OOy4alOmMXCS B YMCTBEHHYIO IepepaboTKy cooOlaeMoro marepuana,
pa3BuBajo Obl y HUX YMEHHE HAOJII0AaTh SIBJICHUS U JIeJaTh BbIBOJIbI, CPABHUBATh U 0000111aTh,
MPOU3BOJUTH OINEpallMy AaHAIM3a W CUHTE3d, OCYIIECTBIATh HWHIYKTUBHBIE WU JCIYKTHBHBIC,
YMO3aKJIKOYEHUS U T. 1.

JlaGoparopHble 3aHATHS JAOJKHBI ObITh OCHAIIEHBI COOTBETCTBYIOIIUM 000PYIOBAHHUEM,
npuOopaMu, XUMUYECKOH MTOCYZION U peaKTUBaMHU.

Ha naGopaTopHbIX 3aHATHSX CTYJEHTOB HEOOXOAMMO HAYyYUTh: MPABUIHHO
UCIIOJIb30BaTh XMMMUYECKYIO TIOCYAY, YMETh ONMCHIBaTh HAOJIOJAEMblE€ OINbBITHL, COCTaBIATh
TaOJHIIBI, CTPOUTH TpadUKH, HAXOAUTH TPAPUUECKU pa3IMYHbIC TTAPAMETPHI U JENIaTh BBHIBOJIBI.
Kpatkas ctpykTypa 1a00paTOpHBIX 3aHSATUN CIEAYIOLas: MEepeKiInyKa 2 MHUH. YCTHBII OIpoC
10-15 muH. Bemonnenue skcnepumenTa 40-45 muH. Pacu€rel rpaduku BbBOABI 20-25 MUH.
3amuta pabotel 10-15 mMuH. B 3aBUCHMMOCTH OT UIMTEIBHOCTH JKCHEPUMEHTa CTPYKTypa
3aHATUN MOKET ObITh HHOMN

Heo0xoauMo pa3BuBaTh pa3nuyHble (OPMBI CaMOCTOSITETIBHONH pPaOOTHI CTYICHTOB M
MOCTOSTHHO 00ydaTh WX MeETOJaM TakoW pa0oThl. 3aJaHHe Ha CaMOCTOSATENBbHYIO paboTy
CTYJEHTBI JOJDKHBI IIOJy4yaTh B Hadyalle CEMECTpa, ONPEIEIUB CPOKH MX BBIIIOJHEHUS U CHAYH.
OCHOBHOH METOJ| MPOBEIECHUE CaMOCTOSATEIbHON pabOThI CTyJEHTA 3aKioyarcs B pabore C
TEKCTOM CIIeLUaJIbHONW JHUTEpaTypbl — ydyeOHUKaMu, OpolIopamu, CHEHUATU3UPOBAHHBIMU
xKypHaamu. DopMaMu OpraHu3ali KOHTPOJIA HaJ CaMOCTOATENhHOW paboTOl cTyneHTa
OCYILIECTBIISIETCA C MOMOILBIO KOJUIOKBUYMa, TECTUPOBAHUA.

B Haganme cemecTpa CTYAECHTBI [OJDKHBI IOJIyYUTh TEMAaTHUECKHUE IUIAHBI JICKLIHH,
7a00paTOPHBIX  3aHATHM M KOHTPOJMPYEMOH  caMmocCTosSTeNpHOM paboTel. B muane
71a00paTOPHOIO 3aHATHS UMEIOTCS BOIIPOCHI, BHIHOCHMBIE Ha Ka)KJ10€ Ja00paTopHOE 3aHsATHE AJIs
BBITMIOJTHEHUS] KCIIEPUMEHTAILHOM YacTH M MPOBEACHUS ONpoca € yKa3aHUEM HEO0OXOAUMOM
JauTepaTypel. B miaHe KOHTpOIMpPYEMON CaMOCTOATEIbHOW pabOThl CTYIEHTOB YKa3bIBAIOTCS
BOIPOCHI, BBIHOCUMbIE HAa KOHTPOJIb, HEOOX01UMast TUTepaTypa JJs BHITOJHEHHs 3TON paboThl U
natel npoBeaenus KCPC.

MeToauyeckue yKa3aHus JJIsl CTY/ICHTOB.

CTyaeHT DOJDKEH MMETh JICKIIUOHHYIO TE€Tpab, TETPAab JJIS JJA0OPATOPHBIX 3aHATHN H
TeTpaab IJIs CAMOCTOSITEIBHOW paOOTHI IO JTAHHOM JTUCIUIUINHE.

CtyaeHT mocemaer JIGKIIMA W 3alliChiBa€T OCHOBHBIC TOHATHS, 3aKOHBI, (HOPMYJIBI,
YpaBHEHHUS peakuil U Ipyryio HeoOX0 UMy HHPOpMAIIHIO.

Ha naGopaTopHbIX 3aHSATHSX CTYACHT YYacTBYeT B MPOBEICHUU OMBITOB, KOTOPHIC
MPEeyCMOTPEHBI IJIAHOM JTa0OpaTOpPHBIX 3aHATUN. B mabopaTopHOW TeTpaaw OMHMCHIBAIOTCS
pe3yNbTaThl OMBITOB: JENAIOTCS MOJAPOOHBIE PACUETHI, TpaUKH, 3aMUCHIBAIOTCS YpPaBHEHUS
peakuuii u BBIBOABI. B KOHILE 3aHATHS CTYAEHT JOJDKEH I[I0Ka3aTh MPErnojaBaTeito
1ab0paTOPHYIO TETPab C pe3yJibTaTaMH 3KCIIEPUMEHTA U 3alllUTUTh paboTy.

B 3aBucuUMOCTH OT XOJa SKCIIEPUMEHTAIbHOW PabOThI, CTY/IEHThl BHAUAJIe WM B KOHIIE
7a00paTOPHOTO  3aHATUS  ONPAIIUBAIOTCA  (TEKYIIMH  KOHTPOJb). TeKymuid KOHTPOJIb
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OCYIIECTBIISIETCS 0 BOMPOCaM, BEIHOCMMBIM Ha JIA0OpaTOpHOE 3aHATHE (IUIaH J1abopaTOpHBIX
3aHITHIN).

JInsi  BBITIOJHEHUS CaMOCTOATENBbHOM paboThl TOA PYKOBOACTBOM IPEIOJABATENs
CTYJICHTBI OTBEYAIOT Ha BOMPOCHI M TMOJY4YalOT HEOOXOIMMYIO KOHCYJIBTALUIO II0
MHTEPECYIOIIUM UX BOIIPOCAM.

Ha xadenpe nocraTouyHoe KOJMYECTBO METOAMYECKUX M3JAHUM [UIS IOATOTOBKU
CTYJEHTOB K JJAOOPATOPHBIM 3aHSATHUSM, TECTUPOBAHUIO, PyOS)KHOMY KOHTPOJIIO U K3aMEHY.
Memoouueckue pekomenoayuu npu padome HA0 KOHCHEKMOM 60 8PeMs NPOEEOCHUs TeKYUU

B mpouecce NEKIMOHHBIX 3aHATHH 1eaecooOpa3HO KOHCIEKTUPOBATH  yueOHBIN
MaTepuai. J{s 3Toro UCHOIb3YIOTCS O0IINE U YTBEPIAUBIINECS B MPAKTUKE MPaBUIA, U IPUEMBI
KOHCIIEKTUPOBAHMS JICKIUH:

KoncnektupoBanue JIEKUU BEAETCA B CIEHHAIBHO OTBEAECHHOW A 3TOr0 TETpaaw,
KOKIABIA JIUCT KOTOPOW JIOJDKEH HMETh II0JIs, Ha KOTOPBIX JIENIAIOTCA IOMETKH U3
PEKOMEHIOBAaHHOW JHUTEpaTyphl, AOMOJHAIONIME MaTepuan MPOCHyIIaHHOW JEKIUHU, a TaKxke
MOIYEPKHUBAIOIINE 0COOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX TOTOKCHHH.

[enecooOpa3Ho 3anmuChIBaTh TEMY U IUIaH JIEKIHM, pEKOMEHAYEMYIO JIUTEPATYPy K TEME.
3anucu pa3zenoB JIEKIUH JOJKHBl MMEThb 3arojOBKH, IMOJA3aroJIOBKHU, KpacHble CTpOKH. J[is
BBIJIEJICHUS Pa3/I€JIOB, BHIBOJOB, ONPEAEICHUI, OCHOBHBIX UAE€H MOYKHO MCIOJIb30BaTh I[BETHBIE
KapaHaamm u GromMacTepsl.

Ha3BanHble B EKIMK CCHUIKH HAa TIEPBOUCTOYHUKH HAI0 MMOMETUTH Ha IMOJISIX, YTOOBI IPH
CaMOCTOSITEIbHOW paboTe HaWTHU U BOHCaTh MX. B KOHCHEKTE [OCIOBHO 3alMCBIBAIOTCS
ompezeNieHus] MOHATHI, KaTeropuil U 3aKoHOB. OcTanbHOE JOHKHO OBITH 3alMCAaHO CBOUMU
CJIOBaMH.

Kaxnomy crymeHTy HeoOXxoauMo BbIpabOTaTh U HUCMHOJB30BaTh  JIOMYCTHUMBIE
COKpalleHus] HanboJiee paclpOCTPAHEHHBIX TEPMUHOB U MIOHSATHUH.

Memoouueckue pekomenoauuu no n0020mMoeKe K NPAKMUYEecCKUM 3aHAMUAM

[IpakTnueckue (ceMUHApCKHE) 3aHATHS — COCTaBHAas dYacTh Yy4eOHOro mpolecca,
rpymnmoBas ¢opMa 3aHATHH TpPH aKTUBHOM YYacCTHUU CTYACHTOB. lIpakTudeckue 3aHATHA
CIOCOOCTBYIOT yYIIyOJIGHHOMY HW3y4Y€HUIO HauOoJiee CJIOXKHBIX MpoOJeM HayKH M CIyXKaT
OCHOBHOI (OpMOIl TOJBEAEHMS] MTOIOB CAMOCTOATENbHOW paboThl oOywarommxcs. Llenbio
MPAKTUYECKUX 3aHATHH sBNsSETCS YrayOJeHHe U 3aKkperuieHHe TEOPETUYECKUX 3HAHUM,
MOJTyYEHHBIX 00YYaIOIMMUCS Ha JISKIUSIX U B MPOIIECCE CAMOCTOSTENILHOTO U3YUYEHUS Y4eOHOTO
MaTepuana, a, clieZloBaTeIbHO, (HOPMUPOBAHKE Y HUX OIPENCTICHHBIX YMEHHUI U HABBIKOB.

B xozme mMOATOTOBKM K CEMHHAPCKOMY 3aHITHIO HEOOXOAMMO MPOYUTATh KOHCIIEKT
JEKIUU, U3YyYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCA C JIOTIOJHUTEIBHOM JHUTEpaTypoH,
BBITIOJIHUTHh  BBIJJAHHBIE TpENojaBaTejeM TNpakTudeckue 3amanus. [lpu 3TOM  ydecTh
pEeKOMEHIallMu TpenoAaBarenss U TpeOoBaHusl nporpammbl. JlopaOaTeiBaTh CBOW KOHCHEKT
JIEKIIMH, JIeasi B HEM COOTBETCTBYIOIINE 3aMUCH U3 JIUTEPATYPBhI.

KenatenbHO TmNpU TMOATOTOBKE K TMPAKTUYECKUM 3aHATUAM 1O  JUCHUILIIMHE
OJIHOBPEMEHHO HCIOJIb30BaTh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIINX 3aJaHHBIE BOIIPOCHI.

Ha mpakTudeckux 3aHsATHSX OOydYaromIuecs ydarcs TpaMOTHO H3Jarath MpOOJIEeMBI,
CBOOOIHO BHICKA3bIBaTh CBOM MBICTH H CY)KJIEHUS, pACCMATPUBAIOT CUTYAIIHH, CIOCOOCTBYIOIITHE
pa3BUTHIO MpodecCHOHaNbHOW KoMIeTeHTHOCcTH. CreayeT uMeTh B BHUAY, YTO MOATOTOBKA K
MPAKTUYECKOMY 3aHITHIO 3aBUCUT OT (OpMbI, MecTa MPOBEACHHS] CEMHUHapa, KOHKPETHBIX
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3aJIaHUK ¥ TIOPYYECHHI. DTO MOXKET OBITh HAaITMCaHUE JTOKJIazaa, 3cce, pedepata (C mOCIeTyIOIUM
uX 00CYX/I€HUEM), KOJUIOKBUYM.

Memoouueckue peKomeHOauuu no OPeaHU3AYUU CAMOCMOAMENbHOU PAdOmbol

CamocrositenpHast pabota (mo B.M. [Jlamo «camMOCTOSITENBHBIA — YEIOBEK, MMCIOIIHIA
CBOM TBepble yOeKIEHUs») OCYLIECTBIIACTCS IPU BceX popMax 00ydeHHsI: OUHON U 3a0YHOM.

CaMmocrosiTenbHass paboTa 0OYyYalOIIUXCS - CHOCOO AaKTHUBHOTO, IIEJICHANpPaBICHHOIO
MPUOOpPETEHUs CTYIEHTOM HOBBIX I HETO 3HAHWN U yMEHU 0e3 HeMmOCPECTBEHHOTO y4acTHs
B 9TOM IIpoliecca mnpernoaaBaresieil. [loBbIeHne poiin caMOCTOSATENbHON paboThl 00yJarOIIUXCs
IIPH MIPOBEICHUU PA3IMIHBIX BUIOB YUYCOHBIX 3aHITHIA MTPEAIOIAracT:

— ONTHMH3ALMI0O METOJIOB OOYy4YeHHs, BHEIPEHHE B YYEOHBIM MPOLECC HOBBIX
TEXHOJIOTHI 00y4eHHUs], TTOBBIIIAIOIINX MPOU3BOAUTEIHLHOCTh TPYya MpEroaaBaress, akTUBHOE
UCIIOJIb30BaHNE WH(DOPMAIIMOHHBIX TEXHOJIOTHHA, MTO3BOJISIONINX 00yJaroeMycsi B yI00HOE TSI
HETO BpEMsI OCBaMBaTh y4eOHBI MaTepHal;

—  IIUPOKOE BHEAPEHUE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHNE METOIMKH MPOBEICHUS MPAKTUK U HAYYHO-UCCIIEI0BATEIbCKON
paboThl O0yyaroumxcs, MOCKOJIbKY MMEHHO 3TH BUIbI y4eOHOH paboThl B MEPBYIO OYepelb
TOTOBST OOYYAIOUINXCA K CAMOCTOSITEIIbBHOMY BBITIOJIHEHUIO MPO(EeCCHOHANBHBIX 3a/1a4;

—  MOJICPHM3ALIMIO CUCTEMBI KYypCOBOTO M JHUIUIOMHOTO IPOEKTHPOBAHUS, KOTOpas
JIOJI’KHA MOBBIIIAThH POJIb CTYJIEHTA B MOAOOpe MaTepuana, MoucKe myTel peieHus 3aaay.

CamocrtosiTenbHast paboTa MNPUBOAUT CTYACHTa K IIOJIYUEHHUIO HOBOIO 3HAHUA,
VIOOPSAOYSHUIO U YIUIYONEHUI0  MMEIOIIMXCS ~ 3HaHWM, (OPMUPOBAHHUIO y  HETO
npodecCHOHANBHBIX HAaBBIKOB U yMEeHUN. CaMocTosATebHAsI paboTa BBIMOIHSET Psii QYHKIIUI:

—  pa3BUBAIOLIYIO;

—  uHPOPMaAIMOHHO-00y4aIOUIYIO;

—  OPHUCHTHPYIONIYIO U CTHMYJIHPYIOIIYIO;

—  BOCIHTHIBAIONIYIO;

—  HCCIIEZI0BATEIbCKYIO.

B pamkax kypca BBIOJHSIOTCS CIAEAYIOIINE BUIBI CAMOCTOSATEIHHON PadOTHI:

1. TlpopabGotka yueOHOro Marepuana (MO KOHCHEKTaM, Yy4eOHOW W Hay4dHOU
JUTEpAType);

2. BeInonHeHue pasHOYpPOBHEBBIX 33a4 U 3a/1aHUI;

3. Pabota c TecTamu U Bompocamu JijIsl CaMOIIPOBEPKH;

4. BpinonHEeHNE UTOTOBOM KOHTPOJIHHON pabOTHI.

CryneHTaM peKOMEHIyeTCsl C CaMOro Hadalla OCBOSHHS Kypca paboTaTth ¢ JINTepaTypoi u
npeUiaraeéMbIMU 33/IaHUSIMH B (hOpME TTOATOTOBKH K OYEPETHOMY ayJUTOPHOMY 3aHsATHIO. [Ipn
ATOM aKTYalM3UPYIOTCS MMEIOIIHNECs 3HAHUS, a TakXkKe co3fgaeTcst 0aza JUisi YCBOCHHSI HOBOTO
MaTepuraina, BOSHUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYACHT MOJIy4aeT B ayTUTOPUH.

Heo0xomuMo OTMETUTB, YTO HEKOTOPBIE 3aJaHUs ISl CAMOCTOSITENBLHOW paboOThI MO
KypCy UMEIOT omnpeneneHnyto cnenuduky. [Ipy ocBoeHnn Kypca CTYASHT MOXET MOJIb30BaATHCS
OuOIMOTEKON By3a, KOTOpas B IOJIHOW Mepe olecreueHa COOTBETCTBYIONICH JIMTEPATypOH.
3HAYUTEIBHYIO TIOMOIIH B TIOJTOTOBKE K OYEPETHOMY 3aHITHIO MOXKET OKa3aTh MMEIOMIMKCS B
yu4eOHO-METOINYECKOM KOMILIEKCE KPAaTKUN KOHCHEKT JIeKIMi. OH ke MOXKET UCIOJIb30BaThCA U
JUTSL 3aKpeTIeHUs TIOJyYeHHOro B ayuTopun marepuana. CamocTodTenbHas padoTa CTYICHTOB
MpEeIyCMOTPEHa Yy4YeOHBIM TUIAHOM M BBHITMIOJHSETCS B 00S3aTENLHOM TMOpSIKE. 3alaHus
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NPEIOKEHBI TT0 KKIOH M3y4aeMOi TeMe U MOTYT TOTOBUTHCSI WHAWBHIYAIBHO WIH B TPYIIIIE.
[To HEoOXOAMMOCTH CTYAEHT MOXKET oOpamiarbcs 3a KOHCYNbTAIlMeW K IPEroaBaTelio.
BrinonHenue 3aanuii KOHTPOIMPYETCS U OLICHUBACTCS MIPETIOAaBaTelieM.

JUisi  yCTIEHIHOTO CaMOCTOSTENBHOTO M3YyYCHHMS MaTepuana CEroJHs HUCIOIb3YITCS
pasuYHbIe CpeacTBa OOydYeHHsI, CpPEeIH KOTOPBIX 0CO00€ MECTO 3aHMMAIOT WH(POPMAlMOHHBIE
TEXHOJIOTUM Pa3HOTO YPOBHS W HAIPABICHHOCTH: DJICKTPOHHBIC YYCOHHKH W KYPCHl JICKIIHIA,
0a3bl TECTOBBIX 33aJaHUW W 3a/1a4. DIICKTPOHHBINH y4EOHUK MPEICTABIISICT COOOW MPOrpaMMHOE
CpPE/CTBO, MO3BOJISIONICE MPEICTABUTD IS U3YYCHUS! TCOPETUUYCCKUN MaTepHall, OpraHH30BaTh
anpoOupoBaHKEe, TPEHAK M CAMOCTOSTEIBHYIO TBOPYECKYIO pabOTy, IIOMOTarolee CTyIeHTaM U
IPEMNo/IaBaTe0 OLEHUTh YPOBEHb 3HAHWH B ONpPENEICHHOW TEeMaTUKe, a TaKXkKe CoJeprKaliee
HEOOXOUMYIO CIPaBOYHYI0 WH(POPMAIUIO. DIIEKTPOHHBIN YUEOHHK MOXET WHTETPHPOBATH B
cebe BO3MOXXHOCTH Pa3lIMYHBIX IEJArOTMYECKUX IMPOTPAMMHBIX  CPEJICTB: OOYYArOIIMX
POrpaMM, CIIPAaBOYHHUKOB, YUCOHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOIHPYIOIIHUX TPOTPaMM.

Jlnsi ycrnemHoW OpraHu3aluyd CaMOCTOSITEIIbHONH pabOThl BCE aKTHBHEE MPUMEHSIOTCS
pa3HooOpa3Hble 00pa3oBaTENIbHBIC PECypchl B ceTH VIHTEpHET: CHCTEMbI TECTUPOBAHHS IO
pa3InYHBIM  00JaCTsM, BHPTYaJIbHBIC JICKIUH, Ja0OpaToOpuu, TMPH OSTOM  IOJIB30BATEIIO
JIOCTATOYHO MMETh KOMIIBIOTED M MOJKIIYCHUE K MHTEepHeTy JUis TOro, 4ToObI CBSI3aThCS C
IperoaaBaTesieM, PellaTh BRIYUCIUTEIbHBIC 33/1a4U U TIOJy4aTh 3HaHus. VMcnonp3oBanue cereit
YCHJIMBAET POJIb CAMOCTOSITEIIBHONW pPa0OTHI CTYACHTAa M IO3BOJSCT KapAWHAIBHBIM 00pa3oM
WU3MEHUTH METOJIUKY MPETOIaBaHUSI.

CTyIeHT MOXET IMOJy4aTh BCe 3aJaHUs M METOJIWYCCKUE YKa3aHHUsS uepe3 cepBep, 4YTO
JIaeT €My BO3MOXKHOCTb ITPUBECTH B COOTBETCTBHUE JINYHBIC BO3MOKHOCTH C HEOOXOAUMBIMHU IS
BBHIMIOJTHEHHST paboT Tpyno3aTpatamu. CTYAEHT UMEET BO3MOXKHOCThH BBINONHITH PaboTy Ioma
WIHA B ayJUTOpUH. bolbIioe BocUTaTeTbHOE U 00pa30BaTEIbHOE 3HAYECHHE B CAMOCTOSTEILHOM
yueOHOM TpyJie CTyJIeHTa UMeeT CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YK/IAaeT U MOAEPKUBACT
BHUMaHUE M WHTEPEC, MOBBIIIAET AKTHUBHOCTh MAMATH W MBIILICHUS, MO3BOJISIET CTYACHTY
CBOCBPEMEHHO OOHAPYXUTh W YCTPAHUTH JOMYIICHHBIE OIMMOKA M HEIOCTATKH, OOBEKTUBHO
OTIPE/ICIIUTh YPOBCHb CBOMX 3HAHUWH, MPaKTHYECKHMX yMeHHA. CaMoe JOCTYITHOE H IPOCTOE
CPEJICTBO CAMOKOHTPOJIS C TIPUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH -
9TO PSIJI TECTOB «On-line», KOTOpBIE TTO3BOJIIOT B PEXKUME PEATBHOTO BPEMEHH OIIPEJICITUTh CBOM
YPOBEHb BJAJICHUS TPEIMETHBIM MaTepuaioM, BBISIBUTH CBOM OIIMOKKM ¥  TOJYYHUTH
PEKOMEH/IallMU TI0 CAMOCOBEPIIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome c 1umepamypou

Bcro nuTepatypy MOXHO pa3enuTh Ha YIYCOHHKU W y4eOHBIC MOCOOMS, OpUTHHAIBLHBIE
Hay4HbIE MOHOTpapuUecKue UCTOYHUKH, HAyYHbIE MyOJUKAIlMU B TIEPHOAUYECKON medatu. M3
HAX MOJXKHO BBIJICTIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), JOIMOJHHUTEIBbHYI0 |
JTUTEPATYPY IS YIITyOJIE€HHOTO U3YICHUS TUCITUTUINHBI.

W3ydyeHne NUCHUIUIMHBI CIEeAyeT HAayuHATh C y4eOHHMKA, MOCKOJIbKY YYEOHHK — 3TO
KHUTa, B KOTOPOH H3JI0KEHbl OCHOBBI HAYYHBIX 3HAHUU IO ONPEAEICHHOMY MpEeAMETY B
COOTBETCTBUHU C LIETSIMU U 33/1a4aMH 00y4eHUS], YCTAaHOBIEHHBIMU MTPOTPAMMOIA.

[Ipu pabore ¢ nuTeparypoil HEOOXOAMMO YYUTHIBATh, YTO MUMEIOTCS Pa3IUYHBIC BUIBI
YTEHMS, U KOXKIbIA U3 HUX UCIOJIB3YETCS Ha OMPE/IETICHHBIX dTarax OCBOECHUS MaTepuaa.
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IIpedsapumenvroe YT€HNE HAIIPABICHO HA BBISIBIEHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U IIOMCK MX 3HAYEHMs B CIPABOYHOM juTeparype. B 4YacTHOCTH, NpU 4YTEHUM YKA3aHHOHU
JUTEPATyphl HEOOXOAUMO MOIPOOHEUIIIMM 00Pa30M aHATU3HPOBATH TOHATHSL.

Cke03H0€ umenue npeanonaraeT NpoYTCHUE MaTepyuaga oT Hadaua 10 KoHua. CKBO3HOE
YTEHUE JMTEPATyphl U3 MPHUBEACHHOTO CIHMCKA JaeT BO3MOXKHOCTH CTYIEHTY C(POpPMHUPOBATH
CBO/JI OCHOBHBIX IOHATHH U3 N3y4yaeMol 00J1acTH U CBOOOJHO BIIaJETh UMHU.

Buvibopounoe — Hao00poOT, UMEET LIENbI0 NMOMCK U 0TOOp MaTepuasia. B pamkax maHHoOro
Kypca BbIOOpOYHOE YTE€HHUE, KaK CIIOCO0 OCBOEHMSI COAEPIKaHUsS Kypca, 10JIKHO UCIOIb30BATHCS
IPY NOJATOTOBKE K NPAKTUYECKUM 3aHATHSIM IO COOTBETCTBYIOLUM pa3zeiiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKMH pa3z0bop TEKCTa C MOCIEAYIOIIUM €ro
KOHCTIeKTUpoBaHHeM. OCBOEGHHE yKa3aHHBIX MOHATHH Oyner Hambonee 3(h(HEKTHBHBIM B TOM
cllydae, €CM IPU YTEHUU TEKCTOB CTYIEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BONpPOCHl. YacTh u3
3THX BOIpPOcoB chopmynupoBana B @POC B mepeuHe BOIPOCOB it codecenoBanus. [lepedeHp
3THX BOIPOCOB OIPaHUUEH, T03TOMY Ba)KHO HE TOJIBKO COJEp’KaHUE BOIIPOCOB, HO CaM MPUHIIMII
OCBOCHMS JIUTEPATYPHI C IIOMOLIBIO BOIIPOCOB K TEKCTAM.

Lenbto uzyuaroweco uTeHus SABISETCS INyOOKOE U BCECTOPOHHEE NMOHUMaHME Y4eOHOMH
uHpopmanuu. ECTb HECKOIBKO MPUEMOB M3y4aroIero YTCHHSL:

1. YUrenne mo anropuTMmy IMpennojaraeTr pazoreHne uHpopManuu Ha OJOKH: Ha3BaHUE;
aBTOp; WMCTOYHHMK, OCHOBHas HJesl TEKCTa, (haKTWYECKWid Marepuaj;, aHaIu3 TEKCTa IyTeM
COIOCTABJICHUS UMEIOLUXCS TOUEK 3PEHUs 10 pacCMaTPUBAaEMbIM BOIIPOCAaM; HOBU3HA.

2. Ilpuem nocTaHOBKHM BONPOCOB K TEKCTY UMEET CJIEIYIOIIUNA alrOpUTM:

—  MENJICHHO IIPOYMUTATh TEKCT, CTAPAsCh IOHATH CMBICI U3JI0’KEHHOTO;
—  BBLAETHTH KIIIOUYEBbIE CI0BA B TEKCTE;
— TocTraparbces MOHATh OCHOBHbBIE MJIEU, IOATEKCT M 00U 3aMbICEN aBTOpa.

3. Ilpuem Te3upoBaHUs 3aKiIroyaeTcs B (HOpPMyTUPOBAHUM TE€3UCOB B BHUJIE MOJOXKEHUH,
YTBEP>KJICHH, BBIBOIOB.

K »sTomMy MOXHO m00aBUTh M MHbIE NpUEMBI: TpUeM pedepupoBaHus, MpHUEM
KOMMEHTHPOBAHMUSL.

Baxxnoli coctapistomield gr000T0 COJMIHOTO HAYYHOTO W3JAHUS SIBISIETCS CIHCOK
JUTEpaTypbl, Ha KOTOPYIO cchblaaercs aBTop. [IpM BO3HMKHOBEHMM HHTEpeca K KaKOW-TO
oOcyxxgaeMoil B TeKcTe TMpoOjemMe BCerja ecTh BO3MOXKHOCTh OOpaTUTbCs K  CIIUCKY
OTHOCsIIeHcs K Hel aureparypsl. B 3Tom ciydae Bcsi mpobiieMa kak Obl pa3OuBaeTcsi Ha
COCTABJIAIOLIME YACTH, KaX/Jas U3 KOTOPBIX MOXKET M3Yy4aThCsl OTAENbHO OT Apyrux. [Ipu stom
Ba)XHO HE TEPATH U3 BUIa OOIINN KOHTEKCT U HE OTPYKaThCsl Ype3MEPHO B JIETANIU, IIOTOMY YTO
TaKUM 00pa3oM MOKHO HE YBUJAETH TJIaBHOTO.

[ToaroToBka K »K3aMeHy JOJDKHA MPOBOJUTHCS Ha OCHOBE JIEKIIMOHHOTO MaTepuana,
Marepuala MPaKTHIECKUX 3aHIATUH C 00s3aTeIHHBIM OOpaIieHneM K OCHOBHBIM Y4eOHHKaAM I10
Kypcy. OTO TMO3BOJUT HCKIIOYUTh OMIMOKM B TOHHMMAaHUU MaTepuaia, OOJIErYUuT €ero
OCMBICJICHHE, IPOKOMMEHTHPYET MaTeprual MHOTOYHCIICHHBIMHA TTPUMEPAMHU.

Memoouueckue pekomenoayuu 01 NOO20MOEKU K IK3AMEHY:

DKk3aMeH ABIseTCsS (OPMOM UTOTOBOT'O KOHTPOJIA 3HAHWUN U yMEHUW OOYYaroIIMXCS T10
I[&HHOﬁ AUCHUIUIMHE, TIOJYUCHHBIX Ha JICKIUAX, HNPAKTUUYCCKHUX 3aHATHAX W B IIPOLECCE
camocTosTeNbHOW paboThl. OCHOBOHM JJIsl OINpeneNeHHs] OLUEHKH CIYXHT YPOBEHb YCBOCHUS
o0ydJaronMucs Marepuaia, MpeIyCMOTPEHHOTO MaHHOW pabodueil mporpammoin K sx3ameny
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JIOTIyCKAIOTCS  CTYIEHTHI, HaOpaBmme 36 u Oonee OayIoB IO WTOraM TEKYIIEro |
POMEKXYTOYHOro KOHTpoJs. Ha sk3amene ctyaeHT MoxeTr HaOpath ot 15 no 30 6asmos.

B mepuox moAroToBKM K 3K3aMeHY OOydaroIiuecsi BHOBb OOpamaroTcs K y4eOHO-
METOAMYECKOMY MaTepUally U 3aKpEIUISIOT MPOMEXYTOYHbBIC 3HAHUS.

[TonroroBka oOy4aromerocst K 3k3aMeHIl BKIIOYAeT TPH dTarna:

—  camocTofATeNbHas paboTa B TEYCHUE CEMECTPa;

— HemocpeICTBEHHas MOArOTOBKA B JIHM, MPEIUIECTBYIOLIME 3K3aMEHY IO TeMaM
Kypca;

— TOATrOTOBKAa K OTBETY Ha 9K3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipu moaroToBke K dK3aMeHYy 00ydYaroIIUMCs 11eJeco00pa3HO MCHOIb30BaTh MaTepUabl
JeKUUH, Yy4eOHO-METOJUYECKHEe KOMIUIEKCHl, HOPMATHUBHBIE JIOKYMEHTBI, OCHOBHYI U
JOTIOJTHUTEIIBHYIO JIUTEPATypy.

Ha sx3ameH BBIHOCHUTCSI MaTtepuai B o0beMe, MPeayCMOTPEHHOM padodel mporpammoit
yueOHOM TUCIMIUIMHBI 32 CEMECTP. DK3aMeH MPOBOIUTCS B MTUCHbMEHHOH / YCTHOU (hopme.

[Ipu mpoBeneHUM dK3aMeHa B MUCHbMEHHOW (YCTHOH) (popme, BeayImii mpernoaaBaTeib
COCTaBIISieT JK3aMEHAI[MOHHBIE OWJIETHI, KOTOpbIE BKIIOYAIOT B CeOsl: TECTOBBIC 3aJaHMUS;
TEOpETUYECKHE 3aJaHus; 3adauyud Uiy cutyauud. DopMynHpoBKa TEOPETUUECKUX 3a/laHus
coBmaiaeT ¢ (GopMyIHPOBKOM MepeyuHs K3aMEHAIIMOHHBIX BOIIPOCOB, JOBEICHHBIX 10 CBEICHUS
oOyJaromuxcsi HakaHyHe SK3aMeHaIlMOoHHOU ceccuu. CojepkaHhe BOIPOCOB OAHOIO OuieTra
OTHOCHTCS K Pa3JIMYHBIM pa3jiesaM IMPOrpaMMBbI C TEM, YTOOBI O0JIee MOJIHO OXBAaTUTh MaTepHall
y4eOHON JUCIUTIIIMHBI.

B aynuTtopuw, rie mpoBOIUTCS YCTHBINA SK3aMEH, JT0JDKHO OJTHOBPEMEHHO HAXOJUTHCS HE
OoJiee IECTH CTYJACHTOB Ha OJHOTO IPENoaBaTeisi, IPUHUMAOIIETro dk3aMeH. Ha moaroTosky
OTBETa Ha OUJIET HA HK3aMEHE OTBOJIUTCS 45 MUHYT.

IIpu npoBeIeHNH MMCBMEHHOTO 3K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ynbTar ycTHOTO (IMMCbMEHHOT'0) SK3aMEHa BhIPaKaeTCsl OLICHKAMU:

Ouenka «omauunon—om 91 0o 100 6an106 — TEOPETHUECKOE COIEPKaHUE Kypca OCBOEHO
THOJTHOCTBO, O€3 MPOOETIoB, HEOOXOMMBbIE PAKTHYECKUE HABBIKU PAO0ThI C OCBOEHHBIM MaTepHaioM
cgopmupoBanbl. Bee mpeycMoTpeHHbIe porpamMMoit 00ydeHu s yUeOHBIE 3a1aHHs! BBITOTHEHBI, KAaUeCTBO
YX BBITIOJTHEHHSI OLIEHEHO YHCIIOM OaIITOB, OJIM3KMM K MakcuMaiibHOMY. Ha sx3amene cryaeHt
JIEMOHCTPHPYET TITyOOKHE 3HAHKSI IPETYCMOTPEHHOTO IIPOrPaMMOI MaTepHaia, yMeeT YeTKO, TAKOHIIHO 1
JIOTUYECKH TIOCIIE/IOBATEITHHO OTBEYATh Ha TIOCTABJICHHBIE BOITPOCHL.

Ouenka «xopouion —om 81 00 90 6an106 — TEOPETIUECKOE COZIEPHKAHKE Kypca OCBOEHO,
HEOOXO/IUMBIE MPAKTHYECKHE HaBBIKK PadOThI C(hOPMHUPOBAHBI, BBHITOIHEHHBIE YUeOHbIE 3a/1aHUsI COZIepKaT
He3HauYUTeNbHbIE OIMOKU. Ha sK3aMeHe CTy/IeHT IEeMOHCTpUpPYET TBEPIOE 3HAHUSI OCHOBHOT'O
(mporpaMMHOr0) Matrepuaia, yMeeT YeTKO, TPaMOTHO, O€3 CYIIIEeCTBEHHBIX HETOUHOCTEH OTBeYaTh Ha
TIOCTaBJICHHBIE BOITPOCHL.

Ouyenka «yoosenemeopumenvuo» — om 61 0o 80 6ann106 — TEOPETUIECKOE COIEPKAHNE
Kypca OCBOEHO HE TIOJIHOCTHIO, HEOOXOAMMBIE TPAKTHYECKHUE HABBIKH PaOOTHI c(hOpMUPOBAHBI
YAaCTUYHO, BBITIOJTHEHHBIE YUeOHBIC 3a/laHusl cojiepkaT rpyoObie ommOku. Ha sx3ameHe cTyneHT
JIEMOHCTPUPYET 3HAHHE TOJIBKO OCHOBHOTO MaTepuasia, OTBETHI COJIEpKAT HETOYHOCTH, ciabo
apryMEeHTHUPOBAHbI, HAPYIIIEHA MOCIEI0BATEIbHOCTh H3JI0KEHHS MaTepraa

Ouenka «neyooenemeopumenvro» — om 36 00 60 6annoe — TeopeTudecKoe
coJiepKaHue Kypca He OCBOCHO, HEOOXOAUMBbIE IPAKTUUECKUE HABBIKU PAOOTHI HE
c(hopMUPOBaHBI, BEITIOJIHECHHBIC YUeOHBIC 3a7JaHuUs COIEpKAT TPyObIe OMMUOKH, TOTOJHUTETbHAS
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camocTosTeNnbHas padoTa HaJl MaTepralioM Kypca He MPUBEIET K CYIIECTBEHHOMY OBBIIICHUIO
KaueCcTBa BBIIIOJIHCHUS yUeOHBIX 3a1aHnii. Ha sk3aMeHe CTyIeHT JeMOHCTPHUPYET He3HAHKE
3HAYUTEBHON YaCcTH MPOTPaMMHOTO MaTepHaa, CYllIeCTBEHHbIE OIMOKH B OTBETaX Ha
BOIIPOCHI, HEYMEHHE OPUEHTUPOBATHCS B MaTepHalie, He3HAHUE OCHOBHBIX MOHSITHI
JUCHUTITUHBI

6. Metoguyeckue MaTepuajbl, OMNpele/silOlie NPOUeAYPbl OLEeHHBAHMS 3HAHWI,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH

MaxkcumanpHas cymma (100 6amioB), Habupaemasi CTYJCHTOM IO AUCIUIUINHE BKIIOYACT
JIB€ COCTaBJISIOLIHE:

— nepsas cocmagnAlwias — OLEHKa PEryJIIpHOCTH, CBOEBPEMEHHOCTH M KadecTBa
BBITIOJIHEHHS CTYJIEHTOM Y4e€OHOM paboThl MO H3YYEHUIO AMCHHUIUIMHBI B TEUYCHHE NEPHOJa
W3Yy4YEHUs TUCIUILUIUHBI (CeMeCTpa, WM HECKOIBKUX ceMecTpoB) (cymMMa — He Oosiee 70 GasioB).
Basnel, xapakTepu3yroiye ycreBaeMoCTh CTyASHTa M0 AUCIHUIUIMHE, HAOUPAIOTCS UM B TEUEHUE
BCEro Nepruoa 00y4ICeHHS 32 H3yUCHHUE OT/ICIbHBIX TEM U BBITIOJTHCHHUE OTACIHHBIX BUIOB Pa0OT.

— 8mopas cocmasnAwas — OUeHKa 3HaHUU CTyJeHTa 10 pe3yJbTaTaM IpOMEKYTOUHOM
artecranuu (He 6onee 30 —6ayyioB).

Kpurepuem oneHku ypoBHS CHOPMHPOBAHHOCTH KOMIIETEHIIMA B paMKax Y4eOHOH
nucuuiuinabel «Y PO Ay B VIII cemecTpe sSBISETCS SK3aMEH.

OO0mmit 6amn Tekymero U pyOeKHOrO KOHTPOJIS CKIAAbIBACTCA U3 CIEAYIOUINX
COCTaBISIONIUX MpUiokeHue 2. B Teyenne yueOHOro mporecca CTyAeHT 00s13aH OTYUTATHCS 110
TEOPETHUYECKOMY MaTepualy U MPaKTUYECKUM 3aHSATUSM: ONPOCHI, UHAUBUyAJIbHbIC 33/IaHUS.

Ilenvro npomesricymounvlx ammecmayuii 110 JUCIHUIUIMHE SIBJISETCS OLICHKA Ka4eCTBA
OCBOCHUS JUCITUTUTMHBI 00YJarOITUMUCS.

Kpumepuu ouyenku kauecmea 0c60eHus OucCyunIuHbl

Ouenka «omauunon— om 91 0o 100 6a1106 — TEOPETUUECKOE COJIEPI)KAHNE Kypca
OCBOCHO MOJHOCTHI0, 6€3 MPoOesoB, HE0OX0AUMBbIE IPAKTUYECKHUE HABBIKU PaOOTHI C
OCBOCHHBIM MaTepuasioM chopMupoBaHsl. Bce mpeaycMoTpeHHbIe TPOrpaMMoil 00yueHust
yueOHbIe 33aJJaHHsl BBIMOJIHEHBI, KAYeCTBO UX BBIMOJIHEHUS OLIEHEHO YHCIIOM 0aJIoB, OJIM3KUM K
MakcUMaigbHOMY. Ha sK3aMeHe cTyieHT JeMOHCTpUpPYET IiyOOKHe 3HaHUS MPEAyCMOTPEHHOTO
POTPaMMO MaTepualia, yMeeT 4eTKO, JAKOHUYHO M JIOTHYECKH ITOCIIe0BATEIFHO OTBEYATh HA
MIOCTaBJICHHBIE BOIIPOCHI.

Ouyenka «xopouto» — om 81 0o 90 6annoe — TeopeTIECKOe CoiepKaHue Kypca
OCBOEHO, HEOOXOIMBIE TPAKTHYECKHE HABBIKK PabO0ThI c(hOPMUPOBAHBI, BHITIOJTHEHHBIC
yueOHbIe 3aJaHMs COJIepKaT He3HAUuTeNNbHbIe olOKH. Ha sK3aMeHe CTyIeHT 1EMOHCTpUpPYET
TBEPJ10€ 3HAHUS OCHOBHOTO (IIPOrPaMMHOI0) MaTepuania, yMeeT 4eTKO, IpaMOTHO, 6e3
CYIIIECTBEHHBIX HETOYHOCTEH OTBEYAThH HA MMOCTABJICHHBIE BOTIPOCH.

Ouenka «yooenemeopumenvno» — om 61 0o 80 dannoé — TeOpPEeTUUECKOE COAEPIKAHUE
Kypca OCBOEHO HE TTOJIHOCTHIO, HEOOXOIMMBIE TPAKTHYECKHE HABBIKH pabOTHl c(hOpMUPOBAHBI
YACTUYHO, BHIMOJHEHHBIE yueOHbIe 3aJjaHus cojepkaT rpyoObie ommnoOku. Ha sk3ameHe cTyneHT
JIEMOHCTPUPYET 3HAHHE TOJIBKO OCHOBHOI'O MaTepualla, OTBEThI COJEpXAaT HETOYHOCTH, ciaaldo
apryMEeHTHPOBAaHbl, HApYyILLIEHA MTOCIIE10BATEIbHOCTh U3JI0KEHHS MaTepuaa
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Ouyenka «Heyooeiemeopumenvhoy — om 36 0o 60 6ann086 — TEOPETHUECKOE
colepKaHWe Kypca HE OCBOCHO, HEOOXOIUMBbIE NPAKTUYECKHE HABBIKM pabOTHl HE
c(hOpMHUPOBAHKI, BHITIOJHCHHBIC YI€OHBIC 33IaHUSI COJEPIKAT TPyObIe OMMUOKH, TOTIOTHUTEIbHAS
caMmocTosiTeNbHas paboTa HaJ MaTepUAIOM Kypca He MPUBEAET K CYHIECTBEHHOMY MOBBIIICHUIO
KadyecTBa BBINIOJHEHHUS y4eOHbIX 3afaHuil. Ha sk3ameHe CTyIeHT AEMOHCTPHPYET HE3HaHHE
3HAYUTENIbHOM YacTW MPOrpaMMHOIO MaTepuaja, CYHIECTBEHHbIE OIIMOKM B OTBETax Ha
BONIPOCHI, HEYMEHHE OpPUEHTHUPOBAaThCA B MaTepuasne, HE3HAHWE OCHOBHBIX MOHATUHN
JUCIUIUIAHBI.

B cooTBeTcTBUM C PEUTUHIOBOM CUCTEMOM TEKYLIUMH KOHTPOJIb IIPOU3BOIUTCSA TP pa3a B
TEUYEHUE CEeMEeCTpa MyTeM OaJUTbHOHM OLEHKM KayeCTBa YCBOCHHS TEOPETHYECKOTOo Marepuana
(OTBeTBI Ha BOMNPOCH) W PE3YJIbTATOB TPAKTUYECKOH JesITeIbHOCTH (pelieHue 3ajad,
BBITIOJTHCHHE 33/IaHUH, pEIICHHUE TTPOOIIeM).

[IpomexyTouHas aTTecTalus (3a4eT) MPOU3BOAUTCA B KOHIIE CEMECTpa TaKkKe IyTeM
OaribHOM O1leHKH. ITOTOBBIN pEHTHHT OonpeAenseTcss CYMMUPOBaHUEM OalJIOB TEKYIIEH OIICHKU
B TEUEHUE CEMEeCTpa M 0aJJIOB MPOMEKYTOUHOM aTTECTallMd B KOHIIE CEMECTpa Mo pe3yJbTaTam
9K3aMeHa. MaKCHUMalbHBI HTOTOBBIM pelTUHTr cooTBeTcTByeT 100 Oamnmam (60 — Tekymias
OIIeHKa B cemecTpe, 40 — mpoMexyTodHasi aTTECTaIMs B KOHIIE CEMECTpPa).

OreHka pe3yIbTaTOB CAMOCTOATENBHOM paboThl OpraHu3yeTcs Kak eHHCTBO IBYX (OpM:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI ITPETI01aBaTEIs.

CaMOKOHTpOJIb 3aBUCHT OT ONPEACICHHBIX KAueCTB JMYHOCTH, OTBETCTBEHHOCTH 3a
pe3yNbTaThl CBOETO O0yUYeHUSs, 3aMHTEPECOBAHHOCTU B IMOJIOKUTEIHHOU OIEHKE CBOEro TPYy/Ia,
MaTepuaibHBIX M MOPAJIbHBIX CTUMYJIOB, OT TOrO HACKOIBKO OOydaeMblii MOTHBHUPOBaH B
JOCTYIKEHUH HAWITYUIINX Pe3yabTaToB. 3a/iaya MpernojaBaressi COCTOMT B TOM, YTOOBI CO3/1aTh
YCIIOBHS Uil BBIOJHEHUS CaMOCTOSITENBbHOW paboThl (yueOHO-MeToauyeckoe obecredeHue),
MPAaBUJILHO UCMOJb30BaTh PA3NMYHBIE CTUMYIBI AT peau3alud 3TOW paboThl (peHTHHroBas
cucTeMa), TIOBBIIATh €€ 3HAYMMOCTh M TPAMOTHO OCYIIECTBISATh KOHTPOJb CAMOCTOSTEIHHON
JIeATeTLHOCTH CTy/eHTa ((hOHT OIEHOYHBIX CPEJICTB).

Kpumepuu ¢hopmuposanusa ouenok no npomercymounoi ammecmayuu:

«omnauuyno» (_ OawioB) — TOdy4yaroT oOydJaroniuecsi, KOTOpble CBOOOJIHO
OpUEHTHUPYIOTCS B MaTepualie W OoTBeuaroT 0e3 3arpyaHeHuil. OOydarmuiics CrmocoOeH K
BBITIOJTHEHHUIO CJIOKHBIX 33/IaHUM, TTOCTAaHOBKE Lieei U BhIOOpe myTel ux peanusanuu. Padora
BBITIOJTHEHA MOJTHOCTHIO 6e3 ommbok, pemerHo 100% 3amgay;

«xopowoy (_ Oamia) — Moay4yaroT oOyd4aroIiuecsi, KOTOpble OTHOCUTENIBHO TOJHO
OPUECHTHPYIOTCSI B MaTrepuaie, OTBEYalOT 0€3 3aTpyTHEHHH, JOMYCKAIOT HE3HAYUTEIHHOE
KOJUYeCcTBO omuoOoK. OOydaromuiics crocoOeH K BBITIOJHEHUIO CIIOXKHBIX 3amanuil. Pabota
BBITIOJITHEHA TIOJTHOCTHIO, HO UMEIOTCSI HE OoJiee OJTHOU HEerpy0oil OmMOKH M OJTHOTO HEI0YeTa,
He OoJee Tpex HemodeToB. J[OMyCKAlOTCS HEe3HAYMTENbHBIE HETOYHOCTH TPW pEIICHUM 3ajad,
pemeno 70% 3anay;

«yooenemeopumensno» ( OanjoB) — TMONy4yarOT oOydarolyecs, y KOTOPBIX
HEJOCTAaTOYHO BBICOK YPOBEHb BIAJIEHUS MaTepuaioM. B Tmpoliecce OTBeTa Ha JK3aMEHE
JOIYCKAIOTCS OIMMOKU U 3aTPYAHEHHSI MPU M3NOKEeHUH Matepuana. OO0ydaronuiicss IpaBUIbLHO
BBITIOJIHWII HE MeHee 2/3 Bcel paboThl WIIM JOMYCTUIT He Oosee oaHOM rpy0oil oMok U ABYX
HEJI0YeTOB, He Oosiee OMHOM TpyOOW M OJHOM HerpyOoil ommOku, HE Oojee TpexX HEerpyObIX
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ommOOK, OJHOW Herpyoon. OOydarmuiicss 3aTpyaHSETCS C TPaBUIBLHON  OLIEHKOM
MpeAJIOKEHHOM 3a1auu, JaeT HEMOJIHBIN OTBET, perieHo 55% 3anay;

«neyooenemeopumenvno» ( 0auioB) — TOJYy4alOT OOydYaroMIMECs, KOTOpbIE
JOIYCKAIOT 3HA4YUTeNbHbICe OMMUOKKA. OOydJaromuiics HMeEeT JIMIIh HaYallbHYI CTEIeHb
OpUEHTAllMK B MaTepuane. B pabore 4uciio OmMUOOK W HEIOYETOB MPEBBICHIIO HOPMY JUIS
OIICHKH 3 WJIM TPABUJIHBHO BBHITIOJIHEHO MeHee 2/3 Bcel padoThl. O0ydaromuiics 1aeT HEBEPHYIO
OLICHKY CHUTYyaIuu, pemieHo menee 50% 3agay.

Oprann3anus KOHTpoJMpYyeMoii camocTosiTe1bHOM padoTsl ctyaeHToB (KCPC)

N3 Bcero o0bEMa caMOCTOATENBHOM pabOThI CTYAEHTOB IPEIYCMOTPEHHBIX Y4EOHBIM
wianoM He MeHee 50-70% oO0Imero KoJWMYecTBa 4YacoB JIOJDKHO COOTBETCTBOBATH Ooliee
rJ1yOOKOMY YCBOEHHIO M3Y4aeMOro Kypca, pOpMUpOBATh HABBIKHM MCCIIEI0BATENbCKON PabOThI U
OpUEHTUPOBATh CTYACHTOB Ha yMEHHUE NPUMEHATb TEOPETUYECKHE 3HAHHUS Ha IpaKTUKE.
3agaHus JUIsl CaMOCTOSITEIbHOM paboThl, BKiItoyaeMble B nporpammy KCPC, cocraBistorcs no
paszenaM ¥ TemaMm, [0 KOTOpPhIM TpeOyeTcs TONOJHUTENbHO MPopadoTaTh U NPOaHAIU3UPOBATh
paccMaTpuBaeMblil IpernojaBareieM MaTepral B 00bEMe 3aliIaHUPOBAHHBIX YacOB.

OcHoBHbBIE 00pa3oBaTeIbHbIE TEXHOJIOTHHU

B ydyeGHOM mpolecce HCIONB3YIOTCA —CleAyrolue o00pa3oBaTeNbHbIE TEXHOJOTMU: IO
OpPraHU3allMOHHBIM (OopMaM: JIEKIUH, [PAKTUYECKHE 3aHITUS, WHAMBUAYAJIbHBIC 3aHATHS,
KOHTPOJIBHBIE Pa0OTHI; O MPEeodIaaloNMM METOIaM U IpueMaM OOy4YeHHUs: OObSICHUTEIBHO-
WLTIOCTPaTUBHBIE (OOBSCHEHHE, IIOKa3- JAEMOHCTpalys y4dyeOHOro wmarepuana © Jp.) U
npoOJeMHbIe, TTOMCKOBBIC, PEIICHHE YYEeOHBIX 3a7ad M Jp.); aKTHBHbIC (aHATU3 Yy4eOHOH W
HAy4YHOU JIMTEpaTypbl, COCTABIEHUE CXEM M Jp.) U UHTEPAKTUBHBIEC, B TOM YHUCIJIE U TPYIIIOBBIE
(memoBBle WTpHI, B3aUMHOE OOy4YeHHe B ¢opMe MOATOTOBKH H Jp.); HH(OpMarMOHHBIE,
KOMIBIOTEpHBIE, MYJIbTUMEAUNHBIE (paboTa C MCTOYHHKAMH CAWTOB aKaJAEMUUYECKHX
CTPYKTYp, HayYHO-HCCIIEOBATEILCKUX OPTaHU3alni, IEKTPOHHBIX OUOIMOTEK U Ip.).

Pe3yJ'IBTaTBI O6y‘IeHI/I${ OcHOBHBIC IIOKa3aTCJIn OLICHKHN PE3YyIbTATOB Bug

(KOMIIETEHITNN ) o0ydeHus (MHAMKATOPBI JOCTUKEHHS): OLICHOYHOTO
Marepuana
Y cTHEIN
OIK-4.1 Baageer: HaBbpikaMu XHUMHUYECKOT'O ompoc Ha
Hecnomabiyer AKCIEPUMEHTA, OCHOBHBIMU CUHTETUYECKUMU U HpAKTHYECKHUX
TeXHHYeCKHe cpecTBa | AHATHTHUECKAMU METO/IAMH TOTY4EHHUS 1 S
IS KOHTPOJIS HCCIICIOBAHUS
napamMeTpoB Ymeeer: Hponepia
TeXHOIOrHYECKOro MOJTH30BaThCSI 0230BOM TEPMUHOJIOTHEH, BBITTOIHSIEMBIX

nporecca, CBOICTB OTHOCAINYACA K OCHOBHBIM IIPOLICCCaM M arIaparam pa60T

CBIPBSI M TOTOBOI XMMHYECKOU TEXHOIOTHUH; ) ) Sammra

NP oy KIHH paboTaTh €O CIOPAaBOYHOW JIUTEPATypoud  — O —
OIK-4.2 TaOJNUIIaMK,  PaCYCTHBIMH  JHAarpaMMaMH | paor

OcymecTBisier HOMOTPaMMaMH, KOTOpbIC TPEIHA3HAYCHBI LIS

KOHTPOJD 32 00pabOTKH pe3yJbTaToB J1abopaTopHBIX pabor, a | IK3AMCH

H3MEHeHMeM TaKKE ISl PEIICHHs] TEXHOJIOTUUSCKUX 3a/1a4

napaMeTpoB

TeXHOIOrHUECKOro pelINTh THUIOBYIO 3a7ad4y B OOIIEM BHIE,

npouecca npu UMEHsIsT o01Tre 3aKoHOMepHOCTH X T K KOHKPETHBIM

3MeHeHHH CBOHCTR MHYECKUM  TPOIECcCaM,  KOTOPbIC  SIBIISIOTCS

CHIPbS HOBHBIMH Ha XMMHUYECKUX IPOM3BOICTBAX;

ACIINPOBATE XUMHKO-TCXHOJOTHYCCKUC IMPOLCCCHI C
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HEJIBIO UX pacu€Ta U ONITHUMHU3AlINHN

3HaeT: OCHOBHBIE TEXHOJOIMYECKHE KPUTEPHUU
3P PEKTUBHOCTH XUMHUKO-TEXHOJIOTUYECKOT O
IIpoLecca U UX MaTeMaTH4YeCKOE BbIPAKEHUE;
HOpPMAaTUBHbIE JOKYMEHTbl II0 OXpaHe TpyJa
(I'OCTp1) u TpyAOBOro 3aKOHOJATEJIbCTBA IS
BBIBJICHUSI U YCTPAaHEHMsI HENOJIa 10K.

7. YY4EBHO-METOJMYECKOE OBECHEYEHUE TUCHUILIAHBI
(MOJYJIS)

7.1 OCHOBHAS JIUTEPATYPA
Kapra o6ecneyeHHOCTH JIMTEPATYPOIi 110 AUCHUIIIMHE

No/Ne ABTOp, Ha3BaHUE, MECTO U3JIaHUE, U3-BO, TOJl U3IaHUE U T.1.
Hurepner pecypce
1 Beckos B.C. O0miast xuMu4deckast TEXHOJIOTHUSA . Y UeOHUK

JUis By30B - M.: Akagemknura, 2005. - 452 c. [{ns
CTYJICHTOB U aCITUPAHTOB XUMHUKO-TEXHOJIOTHUECKUX
CIICLIMAIbHOCTEH XUMHKO-TEXHOJIOTHYSCKUX BBICIITUX

y4eOHBIX 3aBEJICHUM.
http://chemistrychemists.com/forum/

2 KyrenoB A.M., bonnapesa T.U., bepenrapren M.I". Obmias
xumuueckas TexHoaorus. M.: UKL «Axagemkxaura», 2003,
(epugh Munobpazosanus. - 125 sx3emniapos)

3 Kacatrkun A.I'. OcHOBHBIE T@IpoLECCBl W  ammaparsl
xuMuueckon TexHosnoruu. M.: Xumus, 2004. 752c¢. (I pugh:
Munucmepcmeo — evicuieco u  cpedHe20  CNeYUaIbHO20
oopaszosanusi CCCP. — 733x3.)

4 OcHoBbl xumuueckoii Texnosioruu / M.I1. MyxiieHos, A.E.
[opmreiin, E.C. Tymapkuna/ [ox pen. WL.I1. MyxicHoBa. —
M.: Bricmmas mkona, 1991. — 463 c.

5 Cokoros P.C. Xumnueckas texdosiorus: B 2-x 1. - M.: BJI
AJIAC, 2000. - 816 c.

6 [TpakTukym o oOmiel xumMudeckoit Texnonoruu / [lox pen.
N.II. MyxinieHoBa. - M.: Beicmas mkoia, 1990. -415 c.

JlononmHUTENbHAS IUTEPATYPA

3akreiim A.FO. m gp. BBeaenue B MojaenupoBaHUE
XUMHKO-TEXHOJIOTMYECKUX MporeccoB. M.: Xumus, 1982.

[TaBnoB K.®., PomankoB I1.I'., HockoB A.A. IIpumeps u
3a/layd MO KypCy MPOLECCOB M allapaToB XHUMHYECKOU
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texgojornu. JI.: Xummsa, 2004. 476¢c. — 493k3., 1987 -
453k3., 1974 — 45k3.

CmupnoB H.H., Bomwxwunckuii A.M. Xumuueckue
peaxTopsl B ipuMepax U 3axaqax. JI.: Xumus, 1986.

Kpamenunnnkos C.A. Texnosorus coubl. M.: Xummus,
1988.

PykoBOJICTBO K MPAaKTUYECKUM 3aHATUSAM B J1abopaTtopuu
MPOIIECCOB M aNmapaToB XUMHYECKOW TexHoioruu. / [lox
pen. IL.I'. Pomankoga. JI.: Xumus, 1990.

[Tpaktukym mo oOmeit xumudeckoil TexHonoruu. / Ilog
pen. N.I1. MyxnenoBa. M.: Briciias mkona, 1979.

MyxnenoB WU.II. u ap. OCHOBBI XUMUYECKON TEXHOJIOTUH.
M.: Beicmas mxoina, 1991. 304c.

HNHuTepHeT-pecypebl
Enunoe OKHO JOCTyTIa K 00pa3oBaTebHBIM pecypcam
http: window.edu.nw/ library
1. http: www. sciencedirect.com/ ( caiit n3narensctsa Elsevier)
http: www. springerlink.com/ ( caiit u3narenbcTa Springer

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE /IUCHUIIJINHBI

MunumanbHO Heooxoaumbii it peanusanuu OITOII nepedyensr MaTepuanbHO-
TEXHUYECKOT0 00ecreueHus BKIIOUAeT B ce0s: JIEKIIMOHHBIE ayIUTOPHH (000pYyI0BaHHBIE
BUJICONIPOEKIIMOHHBIM 000PYIOBaHUEM IS [TPE3EHTAINM, CpeIcTBaMU 3BYKOBOCIIPOU3BEICHUS,
HKPAHOM U UMEIOIIUE BBIXO/ B ceTh MIHTEpHET), MOMeIIeHus 171 TPOBEJCHNUS CEMUHAPCKUX U
MPAKTUYECKUX 3aHATUH (000py0BaHHbIE Y4eOHOI Me0ebl0), KOMIIbIOTEPHBIE KJIACCHI U Ap. (8
coomeemcmeuu ¢ OI'OC, yueonvim nnanom u cnpaexku MTO).

ITo JUCHUIIIINHE «O6111as[ XUMHYCCKas TCXHOJIOTUA» UMCCTC MPE3CHTALUA 10
OTJIeNIbHBIM TEMaM Kypca, 03BoJIstoIas Hanbosee 3¢ (HeKTUBHO OCBOUTD MPEICTaBICHHBIH
yueOHBIN MaTepual.

MaTepI/IaJ'II)HO-TGXHI/ILIGCKOC obecrieucHue JUCHHUITIINHBI (TCXHI/ILIGCKI/IG CpeacTBa,

nabopaTopHoe 000pyI0BaHKE U Ap.) IPEACTABICHO B TA0I.

Mam eépualibHo-mexnuvecKkoe obecneuenue ()ucuunmm bl

Ne HaumeHnoBaHue (KOMIIBIOTEPHBIE KJIACChI, Ayauropun
n/n yueOHbIe JJabopaTopun, 000py/10BaHME)
1 YyeOHble 1abopaTopuu I'maBHBIM KOpHTyC, 210, 214,
215,217 ayn.
2 VYuebHast m1abopaTopus, OCHAIIEHHAs! KOMIBIOTEPaMH I'nmaBHbI KOpITyC 222
(12 mT.)
3 JlaGopaTopHasi mocy1a U MPUHAAIEKHOCTH TS I'maBHBII KOpHTyC, 212, 214,
MOArOTOBKA MOHOMEPOB M CUHTE3a MOJIMMEPOB 215, 217 ayn.
(x0nOBI, IpsIMbIE U OOpaTHBIE XOJIOIMIBHUKHY,
IpOOUPKH, MUIIETKH, MEPHBIE LIMJIMHAPBI, HACA/IKH,
aJIOHKH, yaku IleTpu, crakaHbl, BODOHKY,
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ITATUBBI, PUIBTPHI, €pIITH JTa0OpPaTOPHEIE,

TEPMOMETPHI)
JlaGopaTopHoe 06opyoBaHUE ISl CHHTE3a U I'maBubIii kopryc, HOL]
MCCJIEIOBAHMSI IOJIMMEPOB (TEPMOCTAT KUIKOCTHOM, «TOJUMEPHI U KOMITO3UTHI»,
MEIIAJIKU JIEKTPUUYECKUE, TUHEHHbIC 215 ayn.

aBrorpanchopmartopsl JIATP, BoasHbIC MK
necyaHble OaHH, IEKTPUUECKUE ITUTKH,
Bucko3umetpsl BIIX, peppakromerp, BeCh
aHAJIMTUYECKHE, BEChl TEXHUUYECKHE, MIKa(bI
cymuiabHble, pH-MeTp, ycTaHOBKaA I OIIpeIeIeHUs
TEMIIEPATYPhI pa3MATYCHMs], yCTAHOBKA JUIS
TypOUIMMETPUUYECKOTO TUTPOBAHUS)

OOGopynoBaHue I UCCIEAOBAHUS TTOJIUMEPOB I'maBubIii kopryc, HOL]
(muddepeHmaIbHBIN CKAHUPYIOIINUN KaJIOPUMET] «MOJIUMEPHI U KOMITO3UTHI»
Setaram DSC131 EVO, UK-cniektpomeTp,
pa3pbIBHAs MaIlIMHA, TIPECC TOPSUETO MPECCOBAHUS,
puOOPHI 7S OTpeieIeHHs] TeIJIOCTOMKOCTH,
OTHECTOMKOCTH, YAAPHOUN BA3KOCTH, TBEPAOCTH
MIOJINMEPOB, KOH-KaJIOPUMETP)

dopma BIaTeHUA
HaumenoBanue p A ’

HaumenoBanue MMOJIb30BaHUA
CHHCNUAIU3UPOBAHHBIX

AMCUUILJIMH B N (COOCTBEHHOCTD,
ayIMTOpuii, KaOUHETOB,
COOTBETCTBHH C . onepaTuBHOE
JadopaTopuii U np. ¢ NepevyHemM
Y4eOHBbIM ILIAHOM ylpasBJieHHe, apeH/1a U
OCHOBHOI'0O 000pYy/10BaHUA 1)
Crpykrypa u ¢pusuxo- | Jladoparopus Ne212 mjiomaab
xumuyeckue cBoiictBa | LlIkad BBITSDKHON: 6OmIT.
MOJINMEPOB Huctmmigrop: 1 mr.
CymunbHbIi mkad: 3 mr.
Becei BJIP: 4 mir.
Kanopumerp: 7 wr.
[TepeHnocHOI KOHIYKTOMETP: 3
IIT.
pH metp: 3 mr. OnepatuBHOE
ITeuxu snexTpuyeckue: 2 wr. yIpaBJIEHHUE

Becrwl Texanyeckue: 2 mT.
Bopgsnas 6aHs: 2 mmiT.
Tepmocrar:1 mrT.

Moropuuku s
nepeMelnBanus: 4 Iir.
Bonbsr™merp: 1.

KommiekT XxumMudeckon mocysl.
KOMIIJIEKT XMMHYSCKHX
PEaKTUBOB.

[Ipu npoBeneHny 3aHATUH JIEKIIMOHHOTO TUIA, CEMUHAPCKUX 3aHATHH UCIIONIb3YIOTCS:
JIUYEH3UOHHOE NPOSPAMMHOE obecnedenue:
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— IIponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moammucka (Open Value Subscription) Ne V 2123829;

— AwnTtuBHpycHOe mporpammHoe obecrnedenune Kaspersky Endpoint  Security
Cranpaptabiii Russian Edition Ne munensuul7 E0-180427-050836-287-197;

— AltLinux (Anet O6pa3zoBanue 8) Noe AAA.0252.00;

CB0D0OHO pacnpocmpaHsiemvle npocPamMMbL:

— Academic MarthCAD License - mareMaTH4eckoe NporpamMMHOe oOecIiedeHue,
KOTOpPOE IO3BOJISICT BBIMOJIHATh, AHAIM3UPOBATh BAKHEHIINE WH)XKEHEPHbIE pPACUYeThl U
0OMEHHMBATHCS MU,

—  WinZip mis Windows - mporpaMm AJist CXKaTHs U PACIaKOBKU (ailyios;

— Adobe Reader g Windows — nporpamma juist urenust PDF ¢aiinos;

— Far Manager - KOHCONBHBIA (aiJIOBBII MEHEKEp Ui ONEPAllMOHHBIX CHUCTEM
cemeiictBa Microsoft Windows.

Jis CTY/IeHTOB € OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBS CO3/IaHBI CTICIIUAILHBIC YCIOBUS
JUISL TIOJTy4YeHUs1 00pa30BaHus. B 1ensx JOCTYMHOCTH MOTydeHHUs BBICIIETO 00pa30BaHUs 110
00pa3oBaTeNbHBIM IPOTrPaMMaM HHBAJIMIAMH U JIULAMH C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU
37I0POBBSI YHUBEPCUTETOM obecrieunBaeTcs: 1. AbTepHaTUBHOM Bepcuei ohuIuaipHOro caita
B cetu «MHTepHET» 151 cnaboBumsnmx; 2. [IpucyTcTBue accucTeHTa, OKa3bIBAIOIIETO
o0ydaronieMycsi He00X0AUMYIO TIOMOIIb; 3./[J1s1 ”HBAJIMIOB U JIMII C OTPaHNYCHHBIMU
BO3MOXXHOCTSIMH 3JI0POBBSI IO CITYXY — AyOJIHMPOBaHHUE BCIYX CIPABOYHON HH(POPMALIUH O
pacnucaHiM y4eOHbIX 3aHATHI; oOecrieueHre HaUIeKalliMI 3BYKOBBIMH CPEACTBAMU
BOCIIpOM3BeIeHHUs nHGopManuu; 4. J{71s1 HHBAIHUIOB U JIUI] C OTPAHUYCHHBIMU BO3MOYKHOCTSMU
3/10pOBbsI, UMEIOIINX HAPYIIEHHUs OIIOPHO-/IBUraTeIbHOIO anmapara, Co3/1aHbl MaTepHalIbHO-
TEXHUYECKHE YCIOBUS 00eCIeunBalole BO3MOKHOCTh O€CIIPENsITCTBEHHOIO JOCTYIa
o0yJaromuxcst B yueOHbIC TOMEIICHHUS, 00bEKTY MUTAHUS, TYAJICTHBIE U APYTHE TOMEIICHHUS
YHHUBEPCUTETA, a TAK)Ke MPeObIBaHUS B YKa3aHHbBIX OMEIIEHUAX (HaJIHMYUe paclIupeHHbIX
JBEPHBIX IPOEMOB, IOPYYHEHN U IPYTUX MPUCIIOCOOICHUN).
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JUCT UBMEHEHUM (JIOTOJTHEHU)

B pabouyro mporpaMmy o auciuiuHe «OO0Imas XMMUYecKasi TEXHOJIOTHS TT0 HAIPABIICHUIO
noarotroBku 18.03.01 — Xumuyeckas rexnonorus (ypoBeHb OakanaBpuara) na 2021/2022
y4eOHBIN Tof

IlepeyeHb BHOCMMBIX

Nen/m daement (nynxr) PIIJL U3MeHeHUH (10noJIHeHuil)

IIpumeyanue

OO6cyxeHa U peKOMEHI0BaHa Ha 3acelaHuM KadeIpbl OpraHMyecKol XUMUU U
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN
ITporokon Ne 1 « » 202 r

3aBenyromuit kadeapoit 10.A.Mankannayes
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