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Conep:xkanue

Iesu 1 321241 OCBOEHUS TUCHUTLTHHBI

Mecto nucuuniaunbl (moayJis) B ctpykrype OIIOII BO

TpeGoBaHus K pe3yJbTaTaM OCBOEHUS COAEPKAHUSA TUCHUTITUHBI
Conep:kaHue ¥ CTPYKTYpa AMCUMILIMHBI (MOXYJIs1)

OuneHoYHBIEe MATEPHAJIBI VIS TEKYLIEro U Py0e;KHOr0 KOHTPOJIsI
ycIeBaeMOCTH H MIPOMEKYTOYHOM aTTecTaluu

MeToauyeckue MaTepuabl, ONpeaesoime Npoueaypbl OLeHNBAHUS
3HAHUIi, YMEHNl HABBIKOB M ONbITA 1eATEJIbHOCTH
Y4eOHo-MeToAMUYECKOE OOecneyeHHe TUCHMILINHBI (MOTYJIs1)
MartepuanbHO-TEXHHYECKOE o0ecriedeHre U CUUTIITHHBI (MOTYJIA)



1.1.

1. HEJIN U 3AJAYHN OCBOEHUSA JUCIIUITJIMHbI

1.1 lleau u 3aaa494 AU CHMIIJIMHBI

1. Hesun u 33124 JMCHUILIMHBI, €€ MeCTO B y4eOHOM mpouecce, TpPeOOBaHUS K YPOBHIO
OCBOEHHUS COAEP KAHMUS JUCHUNIMHBI

Heau u 3a1a4u M3yYeHUs1 TUCHUIINHBI

eap TuCHMIINHBL:

JlaTh 3HAHMS TEOPETUICCKUX OCHOB XMMHYECKON TEXHOJIOTHUH, ONMPASICh HA OCHOBHBIC 3aKOHBI
¢buzuku u xumun. M3noxxeHrne 0CHOBAHO Ha MOCEI0BATEILHOM IPUMEHEHUU TEPMOJIUHAMUKH U
TUIPOIMHAMUKH K PACCMAaTPUBAEMBIM ITPOIIECCaM.

O3HaKOMUTH C TEOpUEH XUMHUECKUX PEAKTOPOB U OOIIMMH IPUHIIUIIAMU Pa3pabOTKu
XUMHUKO-TEXHOJIOTUIECKHIX MTPOIIECCOB HA OCHOBE CUCTEMHOTO TI0JIX0/1a.

O3HaKOMUTH C TEMHU yCIIeXaMH, KOTOpPbIE IOCTUTHYTHI B MIOCJIETHUE TO/bI B pa3paboTKe U
CO3/IaHWH HOBBIX HHTCHCHUBHBIX MTPOIIECCOB M BEICOKOIIPOU3BOIUTEIIBHBIX allapaToB (MPOIEeCCHI
CYIIKHU, PEKTH(PHUKAIMU, HOHOOOMEHHOE U MEMOpaHHOE pa3/ieJIeHUe U Ap.).

3agaum AMCUMIJINHBI:

JlaTe cBeneHus, JOCTaTOYHBIC JIJIsl YSICHEHHS U aHalin3a (PU3UKO-XUMHUYECKON CYIIIHOCTH
MPOIIECCOB TEPEHOCa WMITYNbCa, TEIIa M MacChl B PEHICHUH MPOOJIeMbl WHTEHCHU(PHUKAIUU
XHAMHKO-TEXHOJIOTUYECKUX TTPOLIECCOB.

PaccMoTpeTs  OCHOBHBIE  NPUMEPBI  TEPMOAMHAMHYECKHUX  PACUYETOB  XUMMKO-
TEXHOJIOTHYECKUX TMPOIIECCOB M HCIOIb30BAHMS 3aKOHOB XMMHYECKON KWHETHUKH TPU BHIOOpE
TEXHOJIOTHYECKOI0 PEeKUMa U MOJAEIMPOBAHUHN ITUX ITPOLECCOB.

[Ipoananu3upoBaTh 00IIKME MPUHIUIBI TMOCTPOCHHUS MOJIEJIECH MPOILIECCOB M aIllapaToB

XAMHUYECKON TEXHOJIOTHH, YCTAHOBUTDH I'PAHULIBI IPUMEHUMOCTH 3TUX MOJEIEN.
[TokazaTh MepCHEKTUBHOCTh HOBOM TEXHOJOTHMYECKOW MAECOJIOTMH, OCHOBAHHOM HA CHCTEMHOM
MOJX0JIe, pPacCMaTPUBAIOIIEM B EIUHCTBE (U3UKO-XUMHUECKUN, (HHU3UKO-MAaTEMaTHUYECKUIA,
WHKCHEPHO-TEXHUYECKAM, HSKOHOMUYECKHH, DJKOJOTHMYECKH M  COUHMAIbHBI  aCHEKThI
OpraHu3aIy IPOU3BOJICTBA.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII BO

JlMcuuIuInHa OTHOCUTHCS K 00s13aTeIbHOM YacTu yueOHoro miaHa bioka 1.6a30Boro Moayis
HanpasneHus b.1. 0.06.01 Kypc 18.03.01 «O6mas xumnyeckas Textosorus». Kypc «Oomas
XMMHYeCKasi TEeXHOJIOrusl»  0a3upyercss Ha 3HaHUUM OOy4aeMbIMM OCHOBHBIX MOJIOXEHUN
¢busuku (pa3genbl — MEXaHMKa M MOJEKYJspHas (U3uKa), HEOPraHWYEeCKOW, OpraHuYecKod
¢u3nueckoil xuMuu, XuMus U pusznuka noaumepoB. [IoHATHS U MOAXOBI, BBEJCHHbBIE B Kypce
XUMHUYECKON TeXHOJIOTMH Oy1yT UCIIOJIB30BaThCS B Kypcax «OnTUMHU3aLUs CUCTEMBI YIIPABIICHUS
XMUMHKO-TEXHOJIOTHYECKHUMHU TpoleccaMn», «TeXHONorus u nepepadoTka MOJIMMEPOB», IPH
COCTaBJICHUH OTYETOB IO XUMHKO-TEXHOJOTHUYECKON IPAKTHKE.



3. TPEBOBAHMUS K YPOBHIO OCBOEHUMA COAEPKAHUA JNCHUIIJIMHBI

[Tpouiecc u3yyeHUs TUCIUIUIMHEI HAIPaBIieH Ha (POPMUPOBAHHUE DIIEMEHTOB CJICTYIOIINX
komnereunuii B coorserctBuu ¢ ®I'OC BO u OIIOIT BO 18.03.01 XuMuueckas TeXHOJOTUA
M0 HANpaBJICHUIO MOJTOTOBKH (YpOBEHb OakagaBpuara):

Oobmenpodeccuonanbubie komnereHunii (OIIK) nmo Bugam npodeccnoHaibLHOIM
AeSITeIbHOCTH:

OIIK-4 Cnoco0eHn obecnieunTh NMPOBeAeHHE TEXHOJOTH4eCKOro npouecca,
HCI0JIb30BATh TEXHHYECKHE CPEACTBA I KOHTPOJISI IapaAMeTPOB TEeXHOJIOTH4eCKOro
npouecca, CBOMCTB ChIPbsl U TOTOBOI NPOAYKIMH, OCYILECTBIATH H3MEHeHHe IapaMeTPOB
TEXHOJIOrHYeCKOr0 NMPonecca Npu M3MEHEHUHU CBOMCTB ChIPbA

OIIK-4.1 HcnoJb3yeT TeXHUYECKHE CPEACTBA VISl KOHTPOJIA NapaMeTpoB
TEXHOJIOTHYEeCKOI0 NMpouecca, CBOMCTB ChIPpbs M TOTOBOH NPOAYKIHMHU

OIIK-4.2 OcymecTBJjisieT KOHTPOJIb 32 H3MEHEeHHeM IapaMeTpoB
TEXHOJIOTHYeCKOr0 NMponecca Npu M3MEHEHHHU CBOMCTB ChIPbA

00 00IIMX 3aKOHOMEPHOCTSIX XUMUYECKOM TEXHOJIOTHUH U O IPUMEHEHHUHU 3TUX 3aKOHOMEPHOCTEH
JU1s pacuera TUNOBBIX onepanuii XT;

0 MHOTOYPOBHEBOM U MHOTOKPUTEPUAIIBHOM XapaKTepe 3aa4 CO3JaHHs HOBBIX TEXHOJIOTH;

0 HEOOXOAMMOCTH TPUBJICYCHHUS B TIPOIIECCE IKCIIEPTU3HI TEXHOIOTUIECKUX PEIICHUIH
YHHUBEPCAJIbHBIX KPUTEPUEB, BEITEKAIOLUX U3 (HyHAMEHTAIbHBIX 3aKOHOB IIPUPO/IbI;

o Hanbosiee TuMUIHBIX XTI 1 COOTBETCTBYIOMINX UM PEAKIIMOHHBIX aIlapaToB.

3HaTh:

0a30ByI0 TEPMHHOJIOTHIO, OTHOCSIIYIOCS K OCHOBHBIM MpoIleccaM W armapaTamM XHMHYeCKOH
TEXHOJIOTUH;

OCHOBHBIE ITOHSTHS U 3aKOHBI THAPOJMHAMUKH, IPOIIECCOB TEIJIO- 1 MacCOOOMeHa;

OCHOBHBIE TEXHOJIOTHUECKUE KpUTEPUH 3(P(HEeKTUBHOCTH XMMUKO-TEXHOJIOIMYECKOI0 Mpolecca u
UX MaTeMaTHYECKOE BBIPAKECHNUE;

CTPYKTYpPY  MaTeMaTH4YeCKOH  MoOJeJd  XHMHYECKOr0  peakropa W  TpHEMbl  ee

VIIPOIICHHS, OCHOBHBIE ITOJIOKEHUSI MATEMAaTHYECKON TEOPUHN IKCIIEPHMEHTA.

Ymers:

PEIIUTh THIOBYIO 33/1a4y B 00IIEeM BHJIE, TPUMEHsIsI o0mmure 3akoHOMEepHOCTH XT K KOHKPETHBIM
XUMHUYECKHM IpoIieccaM, KOTOPBIE SBISAIOTCS OCHOBHBIMH HAa XUMHYECKUX MTPOU3BO/ICTBAX;
MOJIEITPOBATh XUMHKO-TEXHOJIOTHUYECKHUE MTPOIECCHI € TENTBI0 UX pacdeTa M ONTHMHU3AINH,
HAY4YHUTHCS paboOTaTh CO CIIPABOYHOM JIUTEPATypOl — TAaOIUIIAMU, PACUETHBIMH JTUarpaMMaMH
HOMOI'paMMaMHU, KOTOpbI€ MpeHa3HaYeHbI 17151 00pabOTKHU pe3yIbTaToB J1ab0paTOpHBIX padoT,

a Tak>Ke JUIsl pelleHHUs TEXHOJIOTHYECKUX 3a/1a4;

WCCIIEIOBATh MOTYYCHHBIC TAaHHBIE, BHISICHSS BIMSHUE TEX WM MHBIX (PAKTOPOB Ha MPOIIECC, 8 TAKKE
HOJBEPTHYTH IPOBEPKE PE3YIbTAThI SKCIIEPUMEHTOB, OLICHUB UX MOTPELIHOCTD.
CBs13b ¢ MpeAIeCTBYOIMMMH UCHHIITTAHAMM:

Kypc oOmeil XuMHYecKOM TEXHOJIOTMH Oa3upyercs Ha 3HAHMM OO0y4aeMbIM OCHOBHBIX
MOJIO)KEHUH (GU3MKK (pa3fensl — MEXaHuKa U MOJIeKyJspHas (QU3MKa), HEOpPraHW4eCKOM,
OpraHu4ecKoil M (QU3MUECKOW XHWMHUHU, MATEeMaTHUYECKUX METOJOB B XHMMHH, €rO BIIAJCHUU
HaBbIKaMU U HepeHInaIbHOTO U MHTErPAJIbHOTO UCUUCIICHUS.
CBs13b ¢ NOCJTeAYIOIUMH THCHUIIIMHAMM:



Ilonsatus u noaxoabl, BBCACHHLIC B KypCC XMMHYECKON TEXHOJOTHHU 6y,Z[yT HCIIOJB30BaThCA B
KypcCax «TeXHOreHHBIE CHUCTEMBbl M JKOJIOTHYECKHU PHUCK», ((BBICOKOMOJICK}’J'IHPHBIC
COCAMHCHU A, ITPU COCTABJIICHUU OTYCTOB 110 XHUMHKO-TEXHOJIOTHUECKOI IMPAKTHUKE.

4. COIEP)KAHUE U CTPYKTYPA JTUCIUIIJIMHBI (MOAYJISA)

Tab6auna 1. Cogep:xanue THCHMIUIHHBI (MoayJis) «OO01Ias XUMHYECKAs TEXHOJIOTHSD)

No Haumenosanue dopma
paszne paszzeina Conepxanue pazzaena TEKYIIErO
JIa KOHTPOJIA
1 BBenenue [IpenvMer W 3agauu XUMHUYECKOM TEXHOJOTHH. K, T
Baxnelimme HarpaBiIeHHsI pa3BUTHS XUMHYECKON
TEXHUKHU u TEXHOJIOTHH. Xumuueckast
IIPOMBIIIJIEHHOCTb u po0JIeMBI
KHU3HEOOECIeUeHHUS.

Ponrp  w  macmTabel  MCHOJIB30BAHUSA
XMMUYECKUX TIPOLECCOB B pa3lIMuHBIX cdepax
MaTepuaibHOIO IIPOU3BO/ICTBA. Mecto
XUMHUYECKOU IIPOMBILIUIEHHOCTH B
HapOJAHOXO03SICTBEHHOM KOMILIEKCE CTPAHBI.

XuMHKO-TexHoJornueckuid tiporecc (XTII)
U €ero cojepkaHue. JlmMuTHpyromue Crajguu.
IIponeccbl, mnpoTekaromue B — KUHETUYECKOM,
TU(PPY3MOHHON U NEPEXOIHOM 00IacTAX.

TexHonornyeckue Kpurepuu 3PPeKTUBHOCTH
(YHKIIMOHUPOBAHUS  XMMHKO-TEXHOJIOTUYECKOTO
porecca.

OCHOBHbIE TEXHOJIOTUYECKHE MOHITHS U
OIIpEACIEHUs: MPOU3BOJUTEIBHOCTh, MOIIHOCTb,
WHTEHCUBHOCTb,  pPacXoAHble  KOA(P(UIMEHTHI,
CTENIEHb  NPEBpAIllEHUs,  BBIXOA  IPOAYKTA,
CEJIEKTUBHOCTD (uHTEerpanbHas U
nuddepeHnmanpHast).

Knaccudukanuss  OCHOBHBIX  IPOLIECCOB
XMMHMUYECKOM TexHojoruu. ['uapoMexaHuueckue,
MaccooOMeHHble  (Au(y3HUOHHBIE), TEIJIOBbIE,
XMMHUYECKNE U MEXAaHUUYECKHUE NTPOLIECCHI.

Cripbe. TpeboBanue npeabspisieMble K ChIPbIO.

2 O01ue BONMpoCHI Tepmonmunamudeckne  pacuerst  xumuko- | JIP, K, T
XHMMHUYECKOH TEXHOJIOTMYECKUX  TPOLECCOB.  DKCTEHCHBHBIE
TeXHOJIOTHH (oObeM,  BHYTpPEHHSIE  DHEPrusi,  DHTAIBIIHI,

SHTPOMHUS U JIp.) W WHTCHCUBHBIC (TeMIlepatypa,
JIaBJICHHUE U JIp.) TEPMOIMHAMHUYECKUE TapaMeTPhl U
unTeHcupukanus X TI1. PaBHOBecHs B TOMOTEHHBIX
U TETEPOreHHBIX  XHWMHKO-TEXHOJIOTHUECKUX
npoueccax. M3meHenume oHeprun ['ubbca u
HaIlpaBJICHWE TNPOTEKaHus mpouecca. MeTronabl
TEOPETHUUECKOT0 pacueTa M AKCHEPUMEHTAIBHOTO
onpeneneHus n3MeHeHus YHeprun [ ndoca.
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KauecTBeHHass M KOJMYECTBEHHAsl OLIEHKA
MOJIBUYKHOTO XMMMYECKOTO paBHOBECUS. 3aKOH
neictByromux macc. KoHcraHTa paBHOBeCUS U
PaBHOBECHBIN BBIXOJ] IPOIYKTA.

OcoOeHHOCTH HCCIeI0BaHUSl PAaBHOBECHS B
TeTEPOreHHBbIX  TEXHOJIOTMUYECKUX  Ipolieccax.
[IpaBuno a3 u pa3zoBbic paBHOBECHS.

Bnusinue JIaBJICHUS, TEMIIEPATYPHI,
KOHIICHTpAllUU U APYruX (akToOpoB HA COCTOSIHHE
XMMHUYECKOIo paBHOBecHsl. PacueT paBHOBecHs 1O
TEPMOJIUHAMUYECKUM JIaHHBIM.

OcHOBHBIE MPUHIUIIBI TEPMOJIMHAMUYECKOTO
aHamm3za XTI, CymHoOCTh  3KCEpreTuuecKoro
METOo/1a. DKCepreTUIeCcKuit OanmaHc u
skcepreruueckuit KIT/I.

Hcnonp3oBaHue  3aKOHOB  XMMHYECKOH
KHHETHUKU IIPH BEIOOPE TEXHOJIOTUYECKOTO PEKUMA.

[ToHATHE XUMUYECKOH M «TEXHUYECKOI
KUHETUKH. 3HaYCHHE TEPMOAMHAMUYECKUX, MUKPO-
U MaKpOKMHETHMYECKMX 3aKOHOMEPHOCTEH Ui
TEXHOJIOTUH.

@DaxTOopHl, ONPEAEISAIOIINE CKOPOCTh XUMHKO-
TEXHUYECKUX IPOILIECCOB, IPOTEKAIOIINX B TOMO- U
reTeporeHHbpIX cpenax. Ponb  KOHLEHTparuu
peareHToB, TEMIEPaTyphl, AaBJICHUS U OOHOBIICHHUS
MOBEPXHOCTH pearupyroumx (a3 Ha CKOpOCTb
MIPOTEKaHUs] TEXHOJIOTMUYECKUX MTPOLIECCOB.

OcHoBuble hopmyitel ckopoctu X TI1. Kunernka
ANIEeMEHTapHBIX (OTHOCTaIUMHBIX) K HEAJIEMEHTAPHBIX
(cmoHBIX) XUMHYeCKMX —peakiuid. KoHcranTa
(xoadurieHT) ckopocTy. BiusiHue MBIKYIIEH CHITbI
Ha CKOPOCTb TEXHOJIOTMYECKHX MPOLIECCOB.

I'mppomexannyeckue
NMPoLecchI

OcHoBbl  rHApaBIUKU. @PU3NUECKHE CBOWCTBA
xuakocredd.  Juddepennunanpuple  ypaBHEHUSA
paBHOBecust Ounepa. (OCHOBHOE ypaBHEHHE
TUJIPOCTATUKH U €r0 MPAKTUYECKOE 3HAYCHHE.
OCHOBHBIE  XapaKTEPUCTUKH  JIBUKEHUS
JKUJKOCTH. Y cTaHoBUBIIMHCS
i HEYCTaHOBUBILIUNCA
notoku. CyOcTaHIIMOHANbHAS TPOW3BOJHAs. Pe
KUM  JBWKEHUs KuAKocTH. Pacnpenenenue
CKOpoCTei U pacxon AKUJKOCTH npu

YCTaHOBUBLIEMCS JaMUHApHOM MIOTOKE.
VYpaBHeHHE HEpa3pbIBHOCTH
MIOTOKA. Huddepenunanbueie YpaBHEHUs

NIBW)KEHUA Oiiepa. YpaBHeHnue bepHymnmn wu
ero mpaktudeckoe 3Hadenue. Juddepennmansu
ble ypaBHeHHs ABWKeHUs1 HaBbe-CTokca.

OCHOBBI TEOpHH NTOJIO0US. Y CIIOBHS U TEOPEMBI
nmogobus.  MeTton — aHanmm3a  pPa3MEpPHOCTH.
I'uaponumnamuyeckoe mogodue. I[logoOHoe mp

JP,K, T
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eoOpazoBaHHe ypaBHEHUH Hasre-Ctokca.
Kputepun ruipoimHaMUYeCKOTr0 0 100US.

I'mapaBnuueckue
CONpOTUBIIEHUST B TpyOompoBogax. CompoTusie
HUE TpEHHUS. MecTHEbIE

COMpOTUBIIEHUA. J[BI)KEHHME Tel B  BS3KHX
KUIKOCTSAX. CONpPOTHBJICHUE [BIKCHHUIO TEl B
BSI3KHUX KMAKOCTAX. QOcakIeHue 4YacTHIl II0]
JICMCTBUEM CHJIBI TSDKECTH. JIBMDKEHUE YKHUIKOCTEH
4yepe3 HEMOABUKHBIE 3E€pPHUCTBIE M TOPHUCTHIE
CJIOM. ['uppaBnuka KUIIAIIEro
(TICEBI00XKUKEHHOTO) 3€PHUCTOTO CJIOSI.

TemnoBble MPOLECCHI

Bunet nepenaun teruia. TemsoBele  OanlaHCHI.
[lepenaua Temyia TEIIONPOBOAHOCTBIO. 3aKOH
®dypnbe. Huddepennmansaoe ypaBHEHUE
TEIJIONPOBOAHOCTH. YpaBHeHHE
TEIUIONPOBOAHOCTH TUIOCKOW M IMIUHAPUYECKOU
CTEHKH.

KoHBekTuBHBIN
TeruiooOMeH. 3akoH oxyaxaeHus Hprotona. [u
¢bdepennmanbHoe  ypaBHEHHE  KOHBEKTHBHOIO

termooomena  dypre-Kupxroda. Kpurepuun
TEIJIOBOTO MOA00MSL.

Tennonepenaua pu IIOCTOSIHHBIX
TEMIEpaTypax TEIIOHOCUTES (mnockas

W OWIMHApPUYEcKas cTeHkn). Teruonepeaaya npu
NEePEMEHHBIX TeMIlepaTypax TeIUIOHOCUTENCH.
VYpaBHeHue TeIIonepe adn (npu
OPSIMOTOKE M MPOTHBOTOKE TEMJIOHOCUTENEN).
BeiOop B3auMHOTO  HampaBJIEHUS  JIBHIKCHHUS
TEIJIOHOCHUTEIIEH.

TeroBoe wm3mydyenue. 3akoH Credana-
bonbumana. 3akon Kupxroda. Temnoobmen
JTy4eucnyckaHueM Mexnay Ttenamu. CoBMecTHas
nepeaaya Teria KOHBEKIMEH U JIy4eUCITyCKaHHEM.

K, T

MaccooOMeHHbIe
npouecchbl

Buasr mpomeccoB  maccomepegaun. CriocoObl
BBIPKEHUS cocTraBa das. dazoBoe
paBHOBecHe. MarepuanbHbIil 6alaHC MPOIECCOB
Macconepenaun. Paboune nunun. MonekynspHas

b dysus " KOHBEKTHBHBIN
NepeHoc. HuddepenunanbHoe  ypaBHEHHUE
KOHBEKTHBHOU IU(Dy3UH.

Mexanusm IIPOLECCOB
MaccoIepeHoca. VYpaBHEeHHE

Mmaccootgauu. [logo6ue mpoueccoB MaccooOMeHa.
Juddy3uonnble KpuTepuu noaolus. YpaBHEHHE

Macconepeaayu. 3aBUCHUMOCTh MEXKIY
kod(purmenTamu Maccorepenadu u
Maccootnaud.  CpenHsst — ABMXKYyIIas — CcUia

IIpOoLECCOB Maccomnepeaauu 1 METOAbI €€ pacucTa.

JIP, K, T




XuMHnuyeckKue
peakTopbl

Knaccudukanus XUMHUYECKUX pEaKkTopoB.
YpaBHeHHE MaTepHaIbLHOTO OanaHca peakTopa.
PeakTopbl ¢ pa3MYHBIMU PEKUMAMH JIBHXKECHHS
Cpelbl: HJeanbHOTO CMEeLICHUS (IePUOIUUYECKUIN U
MIPOTOYHBIIN), HIeanbHOro BeITecHeHUs. Kackan
PEaKTOPOB UICAIBHOTO CMEILICHHUS.

VYpaBHeHue TEIJIOBOTO Oananca

peaktopa. PeakTopbl ¢ pa3nuYHBIMH TEILJIOBBIMHU
pexKUMaMu:
MOJTUTEPMHUUECKUH, aanabaTH4ecKuid, MU30TepMUY
€CKUH. YCTOMYMBOCTh  TEIUIOBOTO  PEeXUMa
paboThI peakrtopa. [Tapamerpuyeckas
4yBCTBUTENbHOCTh. CpaBHeHUE 3(PPEKTUBHOCTU
paboTHl PEAKTOPOB.

K, T

OCHOBHBIE
XUMHNYECKHUE
nPOU3BOACTBA
TexHoJi0rMs CepHOI
KHCJIOTHI

Texnounorus cepHoii kucnotsl. CoipbeBast 6a3a
CEPHOKHUCIOTHON MPOMBILIJIEHHOCTH. Bunpr
cepocoiepKaIlero CBIPbS. Hcnonb3oBanue
OTXOASAIIMX Ta30B IIBETHOW METAUIypIud U
TEIJIOBBIX 3JIEKTPOCTAHLIUH.

[leunoe OTJeJIeHue COBPEMEHHOI'0
CEpHOKUCIIOTHOTO 3aBojia. DU3MKO-XUMHUYECKUE
OCHOBBI 00KHTa CEpOCOIEPKANIETO ChIpbs. O0Ias
xapaktepuctuka neued BX3, IO u KC.
MarepuaibHplii W TEIUIOBOH OalaHC MEYHOTO
OTJeJIEHUs JUIsl 00XKHra Kolue/iaHa.

Ounctka  0oOxurosoro  rasa,  (pusMKo-
XMUMUYECKHUE OCHOBBI MEXaHUYEeCKOTro u
AIIEKTPUYECKOTO METOJIOB OYMCTKH. OuucTHOE
OTJEIeHUE COBPEMEHHOMN KOHTaKTHOMN
CEPHOKHUCIIOTHON CUCTEMBI.

PaBHOBecHbIE u KUHETUYECKHUe
3aKOHOMEpHOCTH TporieccoB okucieHus 80z B 303
Ha KaTaJu3aropax. Cucrema JTBOMHOTO
KOHTAKTHPOBAHMS U IBOIHOM aOcopOIHu.

Kartamuzaropsr  okucnenust 502 B 50s.
Banangueas xontaktHas macca cepun BAB, CB/I,
UK. KoHTakTHBIE ammaparel € BHYTPEHHHM U
BHEIIHUM TETJIO0OOMEHOM.

OU3NKO-XMMUYECKHE OCHOBBI abcopOuuu
CEpHOTO  aHTMApPUAAa W3  Ta30BOM  CMECH.
MoHorupaTHblii U OJNEyMHBIH  abcopOepsl.
AOGCOpOLIMOHHOE ~ OT/EIEHHE CEPHOKUCIOTHOTO
3aBoJia.

KoHrtakTHasg, cxema MpPOM3BOJCTBA CEPHOU
KHCJIOTBI KaK CIJIOHAs XMMHKO-TEXHOJOTHYECKast
cucrema. [Tytu MHTEHCU(PUKALIUT
CEpHOKHCIIOTHOTO  TIPOW3BOJACTBA.  TEXHHUKO-
HSKOHOMMYECKHE TOKA3aTEIH.

JP,K, T

Texnogorusa
NMPOU3BOACTBO
230THOM KHMCJIOTHI

[Ipobnema cBsizanHOrO asora. KiroueBoe
3HAYEHHE TEXHOJIOTUH CBA3BIBAHUS aTMOC(EPHOTO
a30Ta B PEIICHUU MPOIOBOJILCTBEHHOTO BOIIPOCA.

JIP, K, T
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CrocoObl  TONTydeHHsI  a30TOBOAOPOIHOM
cmecu. CTpyKTypa COBPEMEHHOIO IPOM3BOJCTBA
aMMMaka U3 [pupojgHoro  rasza.  I'mOkoe
HCIIOJIb30BAaHUE TE€TEPOTr€HHBIX KaTajlu3aTOpOB B
MHOI'OCTYIIEHYaTOH CXe€M€ IPUTOTOBICHUA U
ounctku ABC.

Tepmoaunamuueckue M KUHETHYECKUE
0COOGHHOCTH  Tpollecca CHHTE3a  aMMHaKa.
Ocobennoctu LUPKYJISLMOHHOM CXEMBI.
yTI/IHI/ISaI_[I/ISI OTXOJAIIIUX I'a30B. OI_IGHKa IOTCPb
9KCAPIUU U KAITUTAJIBHBIX 3aTpaT.

DU3NKO-XNUMHUYECKHUE OCHOBBI u
annapatypHoe  o(opMIEHHE  IPOLECCOB  Ce-
JICKTUBHOI'O OKHCJICHUI aMMHaKa. HpOMI)IHIJICHHI)IC
KaTajqu3aTopbl.  AJIbTEpPHAaTHBHbIE  BapUaHTHI
IIPOLIECCOB KOHBEPCUN aMMHAaKa.

CrpyKkTypa U OCOOEHHOCTH TEXHOJIOTHYECKON
CXeMbl IIPOM3BOJCTBA  pa30aBICHHONW  a30THOU
kucnotsl. [IpombiiuienHas peamsaius cxembl NO-

>NO,->HNO:s. OCHOBEI KAaTAJIMTHYECKOT'O
00€3BpEXKUBAHUSL OTXOJANIMX Ta30B. [IpuumHbl
HU3KOH IKCOPTETUYECKOMN 3¢ HEeKTUBHOCTH

IIPOU3BOJICTBA A30THOM KUCIIOTHI.

IIpon3BoACTBO KOHLIEHTPUPOBAHHOM a30THOM
KUCIOTh. AHanu3 nauarpamm cocrosiHust HoO-HNOs
u  HxO-HxSOs-HNOs.  TlIpsimoit  (HUTpOOsIeyMHBII)
METOJI IPOU3BO/ICTBA KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTBI.

TexHogornsa
NMPOU3BOACTBO
MHHEPAJTbHBIX

ya100peHui

DU3UKO-XUMHYECKHE OCHOBBI U
TEXHOJIOTHYEeCKass CXeMa IPOW3BOJICTBA HHTpaTa
aMMOHHUSI. Hcnonb3oBanue TETJIOTHI
HelTpammzanun.  [lpom3BojcTBO  KapOammia.
IlepcnekTuBbl ~ OMOTEXHOJNOTMM B pEIICHUU
po0JieMbl (puKcaluu a3ora.

IIpousBoactBo  dochopa u  docdopHoii
KUCIOTB. BpiOop cmocoba  TexHOIOru4ecKon
nepepadoTKu (KUCIOTHOTO, TEPMUYECKOTO,
THJIPOTEPMHUYECKOTO, TUIa3MOXUMHYECKOT0)
(dbocdaTHOr0 MUHEPAILHOTO CHIPBS.

OkcTpakioHHas (ochopHast KUCIOTa Kak
OCHOBa TIPOW3BOJICTBA MUHEPAIBHBIX YIOOPESHHIA.
DEeKTpOTEePMUYECKOE MOJIyUYeHHE JIEMEHTAPHOTO
dhocdopa u Tepmudeckoit pocHopHO KHUCTOTHI.
DU3MKO-XUMHUECKHE OCHOBBI Pa3I0KEeHUS
MPpUPOAHBIX (ochaTOB CEPHO, A30THOM U
(dochopHoit KucIOTaAMH.

K, T

IIpomblIlLIeHHBIH
OpPraHuYeCcKHui
CHHTE3

DBOJIOLUS TEXHOJIOTUYECKOTr0 O(OpMIICHHS
rporecca KAaTaJIMTUYECKOTO KpEKHUHIa:
CTAal[MOHAPHBIM  CJIOW  KOHTAKTHOM  MAaccChl,
TICEBIOCKIDKCHHBI  MHKpOCc(epHBI  clo |
JBUKYIIUNCS clou IrPaHyJIUPOBAHHOIO
karanu3aropa.  OCHOBHBIE  TEXHOJIOTHYECKHE

K, T
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rapameTpsl COBpPEMEHHBIX cXeM
TEPMOKATATUTHICCKOTO KPEKUHTA.

OuncTka 1 cTabminzanus HeTernpoTyKTOB.
Hlenoynas, CepHOKHCIOTHAS, aACOPOLIMOHHAs H
KaTalluTUYecKkass oO4YMCTKa. [uapoouuctka U
OYMCTKA HAa CEJCKTHBHBIX PACTBOPUTEIAX.
Oxpana OKpY’Karouien cpenbl npu
HedTenepepaboTke. OcHOBHBIE TPYIIIIBI
HCXOMHBIX BemiecTB (mapaduHOBBIC, OJC(HHUHBI,
alleTHJICH, apoOMaTHYeCKHe, OKHCh YIiepoja H
CHUHTE3-Ta3), MCIOJIb3YEMbIX B OpPraHUYECKOM
CUHTE3E.

CuHTte3 MeTaHoJ1a Amnasnorus (YHKIIMOHATBHBIX cXeM K, T
MOJy4YeHHUs] a30TOBO-IOPOJHONW cMmecu  (IJs
CMHTE3a aMMHuaka) M  CHUHTe3-raza (s
nojy4yeHus: MeraHolna). QDOUINKO-XUMHYECKHE
OCHOBBI Ipouecca. IIpuMeHMMOCTH ypaBHEHUS
TemkuHa i aHanu3a CKOPOCTH CHHTE3a
METaHoJIA.

Texnonmoruueckass W  (QyHKIUOHAIbHBIC
CXEMBl CHHTE3a MeTaHoJa. KOHCTpyKTHBHBIE
O0COOEHHOCTU KOJIOHHBI CHHTE€3a U KOHTAKTHBIX
cucteM. TEeXHHMKO-IKOHOMUYECKHE I10Ka3aTelu
arperara ¢ COBMEILICHHON HACalKON KOJIOHHBI.

Hosrie HaIpaBJICHUS B pa3BUTHHU

IIPOU3BOJICTBA METaHoJa: YKpYIIHEHUE
MOUIHOCTH €IMHUYHOTO obopynoBaHus,
OeCKOHBEpPCHOHHAs IepepaboTka CHUHTE3-rasa,
COBMEIIICHHE CHUHTE3a MeTaHoJIa c

MPOU3BOJACTBOM Jpyrux npoaykroB. OxpaHa
OKpYXarouel cpelibl B IPOU3BOJICTBE METAHOIA.

I'maparanus OcHOBHOH MPOMBIIIIEHHBIN crnoco0 K, T

3THJIEHA MPOU3BOJICTBA JTaHOJa. DUUKO-XUMHUYCCKHE
OCHOBBI U TEXHOJOTHUYECKHE CXEMBI MPOIIECCOB.
TeXHUKO-3KOHOMHYECKHE [OKa3aTeln o00eux
CXEM TMOJYYEHHUsI ITHIOBOTO CIUPTA.

KonmyectBo yacos

Ne
Pasnen HaumenoBanue paszaenos AynuTtopHas pabota Bueayn.
a BCETO paborta

Jd I13 JIP CP
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1 BBenenue 17 2 1 0 14

2 Oo0mme BOIIPOCHI XHMHYECKOH 23 4 2 4 13
TEXHOJIOTHH

3 I'mapomexaHuveckne nNpouecchl 34 6 4 8 16

4 TenJioBble Mpoiecchbl 34 6 4 8 16

5 MaccooOMeHHbIe POo1eCcChI 34 6 4 8 16

6 XHMHYeCKHE PEeaKTOPbI 22 2 2 8 10

7 MopaenupoBaHU€ W ONITUMU3AIUS 10 0 0 0 10
OCHOBHBIE XUMHNYECKHUE

8 IMPOU3BOJICTBA 46 6 4 20 16
TexH0JI0rusI CePHOIl KHCJIOThI

9 TexHoI0rHMsi NPOU3BOJIACTBO A30THOM 46 6 4 20 16
KHCJIOTHI

10 Texnogorusa [IpOI/BBOI[CTBO 50 3 6 20 16
MHUHEPAJbHBIX Y100peHuii

1 IIpompblnIeHHbII OpraHuvecKuii 10 1 0 0 10
CHHTE3

12 Cunrte3 MeTaHoOJIA 17 2 2 3 10

13 I'maparanus 3Tujiena 17 2 2 3 10
Hroro: 360 51 34 102 173

Taoauya 2. O01masi TPyA0eMKOCTb JMCUMILINHBI COCTABJISACT
(_396_uacos)

OO0mrast TpyJ0OEMKOCTb JUCHMIUIMHBI cocTaBisieT..l1 3a4eTHbIX , 27 3K3aMEHAIlMOHHBIX €IUHMIL
O0beM IMCHUIIMHBI M BU/IbI y4eOHOMH padoTshl (B yacax)

Bup paborsl TpynoemkocTb, yacoB
Cemectp Cemectp Bcero

Ne § Ne 6

OO0mas Tpy10eMKOCTh 216 180

KonrakTthas 216 180 396

AynuTopHas padora: -

Jexyuu (/1) 34 17 51

Jlabopamopusie pabomui(J/IP) 34 68 102

Ilpaxmuueckue 3anamua(I13) 17 17 34

CamocrosiTesqibHasi padora: 122 51 173

Camonoaroroska (mpopadoTka u NOBTOpPeHUE
JICKIMOHHOI'0 MaTepuajia U MaTepuaJia
Y4eOHMKOB U Y4eOHBIX N0CO0OM, MOAT0TOBKA K
JIa0OPATOPHBIM M NPAKTHYECKHM 3aHSTHSIM,
KOJIJIOKBUYMaM, py0e:KHOMY KOHTPOJIIO U T.[.),

IloaroroBka u caauya YK3aMeHa 9 27 36

Bua uToroBoro KOHTpoOJIA (3a4eT, IK3aMeH) 3a4yert 3K3aMeH

12



Taoauua 3. Jlexuuu

HaumenoBanue
pa3nesia/ TeMbI

Copep:xanue pa3aeia

O0BeM
yacax

B

Jleknusa 1. Beegenue

[IpenMer W 3amauM  XMMHYECKOW  TEXHOJIOTHH.
Baxuelime HanpaBieHUsT pPa3BUTHUS XHUMHUYECKOH
TEXHUKHU u TEXHOJIOTHUH. Xumuueckas
MIPOMBIIIIEHHOCTh U POOJIEMBbI KU3HEOOECTICUCHHS.

Posib 1 MacmTaObl UCTIOTB30BAHUST XUMHUECKUX
MPOLIECCOB B Ppa3IMuYHBIX cdepax MaTepualbHOTO
IIPOU3BOJICTBA. Mecrto XUMHUYECKON
MIPOMBILUIEHHOCTH B HapOIHOXO0391CTBEHHOM
KOMIUIEKCE CTPaHBI.

XumuKo-TexHojornueckud nponecc (XTII) u
ero  cogepxkanue.  JlumuTUpyromme — CTaauH.
[Ipouecchl,  mpoTekarolMe B~ KHHETHYECKOW,
TU(PPY3MOHHOM U EPEXOIHOM 00IacTAX.

Texnonmornueckue kputepun 3>HHEeKTUBHOCTH
(YHKIIMOHUPOBAHUS XUMHKO-TEXHOJIOTUYECKOTO
npoiecca.

OCHOBHBIE  TEXHOJIOTMUECKHE TIOHATUS U
ONpeleieHusl: MPOU3BOAUTENBHOCTh, MOIIHOCTD,
WHTEHCUBHOCTD, PACXOHbIC KO (PUIIMEHTHI, CTENIEHb
MpEBpAIICHUs], BbIXOJ NPOAYKTa, CEJIEKTUBHOCTh
(uHTerpanbHas u AuddepeHranbHas).

Knaccudukarus OCHOBHBIX IIPOLIECCOB
XUMHYECKOM  TEXHOJIOTMHU. [ mapoMexaHudeckue,
MaccooOMeHHble  (Au((y3HOHHBIE),  TEIMJIOBBIE,
XUMHUYECKHE U MEXAaHUUYECKUE TTPOLIECCHI.

Cripbe. TpeboBaHue npeabsBIsieMble K CHIPBIO.

Jlexknusa 2. O6ume
BOINPOCHI XUMHY€CKOI
TEXHOJI0Ir'uu

TepmoanHaMuyeckue pacyeTsl XUMHKO-
TEXHOJIOTUYECKHUX MPOIIECCOB. DKCTEHCUBHBIE (00BEM,
BHYTPEHHSS DHEPIUsl, SHTAJBIHUS, SHTPOIHS U TIp.) U
WHTCHCUBHBIC (Temiieparypa, [aBieHHe U Jp.)
TEPMOJIMHAMHYECKHE IMapaMeTpbl U MHTCHCU(PHUKAIUS
XTII. PaBHOBecHsI B IOMOT€HHBIX M TI€TE€POTE€HHBIX
XUMHUKO-TEXHOJIOTMYECKUX Tporeccax. M3menenue
sHeprun [uOOGca W HampaBleHHE MPOTEKAHU
nporecca. MeToabl TEOPETUYECKOrO0 pacdera |
AKCHEPUMEHTAJIBHOIO  ONPENEICHUs]  U3MEHEHHUS
sHepruu ['n66ca.

KauectBeHHass ©  KOJWYECTBECHHas OIIEHKa
MOABMXKHOTO ~ XMMHYECKOTO PAaBHOBECHS. 3aKOH
neiictByromx Macc. KoHcTaHTa paBHOBeCHS U
PAaBHOBECHBIN BBIXO]I TPOIYKTA.

OcoOeHHOCTH UCCIIEJIOBaHHSI PABHOBECHS B
reTEePOTreHHBIX TEXHOJIOTHYSCKHX MpoIrieccax.
ITpaBuio ¢a3 u pa3oBbie paBHOBECHSI.
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Bnusiane JABJICHUS, TEMIIEPATYPHI,
KOHIIGHTpAllUu U JpYTuX (aKTOpOB HA COCTOSIHHE
XUMHUYECKOrO paBHOBecus. Pacder paBHOBecus IO
TEPMOJIMHAMUYECKUM JIaHHBIM.

OCHOBHBIE TPHUHLMIIBI TEPMOJAUHAMUYECKOTO
a"anmu3a XTII. CymHoCTh 3KCEpreTHYeckoro MeToja.
Dkceprerudeckuii 6ananc u sxceprerudeckuii KI1/I.

Hcnonb3oBaHne 3aKOHOB XUMUYECKON KUHETUKU
IIpH BIOOpE TEXHOIOTUYECKOTO PEeXKUMA.

[ToHATHE  XMMHYECKOM M  «TE€XHUYECKOW)
KUHETUKHU. 3HAYEHUE TEPMOJUHAMUYECKUX, MUKPO- U
MaKpOKHMHETUYECKUX 3aKOHOMEpPHOCTEN Ui
TEXHOJIOTUU.

@DaKTOpbl, ONPEAEIAIOIINE CKOPOCTh XMMHUKO-
TEXHUYECKHUX IPOLECCOB, MPOTEKAIINX B TOMO- U
TeTEPOreHHBIX  cpedax. Poiab  KOHLEHTpauuu
peareHToB, TeMIIepaTyphl, NABICHUS U OOHOBJICHUS
MOBEPXHOCTH pearupyromux ¢a3 Ha CKOpOCTb
MIPOTEKaHUs] TEXHOJIOTMUECKUX ITPOLIECCOB.

OcnoBuble Gopmyinsl ckopoctu XTII. Kuneruka
AJIEMEHTapHbIX (OAHOCTAAMNHBIX) U HEIIEMEHTAPHBIX
(cnmoxkHbIX) — xumudeckux — peakimi.  Koucranrta
(xoaduriment) ckopocty. Brusinue ABrKyIIeH CHITb Ha
CKOPOCTb TEXHOJIOTMYECKUX ITPOLIECCOB.

Jleknusa 3.
I'MIPOMEXAHHUYEC
KHME IIPOLECCHI

OcHoBbl  ruzapaBiauku. ®Pusznueckue CBOWCTBA
KUIKOCTEN. JuddepeHumanbaple  ypaBHEHUS
paBHOBecust ~ Oiepa.  OCHOBHOE  ypaBHEHHE
TUIPOCTATUKU U €70 MPAKTUYECKOE 3HAUCHUE.

OcCHOBHBIE XapaKTEPUCTUKH JBUKEHUSI HKHUIKOCTH.
Y cTaHOBUBILIMNCS 51 HEYCTAaHOBMBIIUKCS
notoku. CyOcTaHLIMOHANIbHAs MPOU3BOJHAsA. Pexum
JBUKEHMSI J)KUIKOCTH. PacripeneneHue ckopocTed u
pacxon KUJKOCTH npu YCTaHOBUBIIEMCS
JJaMUHApHOM TIIOTOKE. YpPaBHEHUE HEPA3phIBHOCTH
noroka. JuddepeHunanbtupie ypaBHEHUS IBUKEHUS
Diinepa. VYpaBHeHue bepnymn u
ero mpaxktuyeckoe 3HaueHue. Juddepennmanbabie
ypaBHeHus nBuxkeHus: HaBbe-CTokca.

OcHOBBI TeOopHH 1MOJI00MS. YCIOBUS M TEOPEMBI
noaoous. Meron aHaiamu3a Pa3MEpPHOCTH.
I'upponunamuueckoe mnonobue. I[lomoOHoe mpeod
pasoBanne ypaBHeHud HaBbe-Ctokca. Kpurepun
THJIPOAMHAMHUYECKOTO MOI00uS.

I'mppaBnnueckue
COIIPOTHBIIEHUSI B TpyOompoBojax. ComnpoTUBIEHU
€ TpeHus. MecTHbIE CONTPOTUBIICHUS. J[BH)KEHHE Ten
B BSI3KMX KUAKOCTAX. CONPOTUBIIEHNE IBUKEHUIO TEI
B BA3KHX JKHIAKOCTAX. OcaxkIeHWe 4YacTHIl II0A
JeiCcTBUEM CHIIBI TSKECTH. JIBUOKEHHE KHUAKOCTEH
4yepe3 HENOABW)XKHBIE 3E€PHUCTBIE U IOPUCTHIC
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cinou. 'mppaBnuka KUMISMIEro (MCEBAO0KUKEHHOTO)
3€pHUCTOTO CJIOSI.

Jleknusa 4. TEIIJIOBBIE
MNPOLECCHI.

Bunast  mepemaunm  Tema.  TeruioBele  OanaHCHI
Ilepegaua Temna  TEMJIONPOBOAHOCTBIO.  3aKOH
Dypee. Huddepenunansaoe ypaBHEHHE
TEIUIONPOBOAHOCTH. YPaBHEHHME TEIIONPOBOAHOCTU
IIJIOCKOM Y IWJIMHJPUYECKON CTEHKHU.

KoHBekTHBHBIN
TeriooOMeH. 3akoH oxmaxaeHuss Herorona. dudd
epeHIMalIbHOE ypaBHEHHE KOHBEKTHBHOI'O
TETI000MeHa ®ypoe-Kupxrooda. Kpurepun
TEIJIOBOTO MOA00MSL.

Tennonepenaya Mpu MOCTOSHHBIX TEMIIEpaTypax
TEIJIOHOCUTENs  (IUIOCKask M LWIMHApUYEcKas
CTeHKH).  Temonepenada TP MEPEMEHHBIX
TeMIeparypax TEIIOHOCUTENIEH. VYpaBHeHHe
TEeIIonepe1ayn (npu
OpSIMOTOKE U NPOTUBOTOKE  TEMJIOHOCHUTEJNEH).
Beibop  B3aMMHOrO  HampaBlIeHHS  JIBWOXKCHUS
TETJIOHOCUTENEH.

TemmmoBoe  m3myuenwe. 3akoH  Credana-
bonbumana.  3akon  Kupxroga.  Temnoobmen
JaydeucnyckanueM Mexay Ttenamu. CoBMecTHas
nepeaya Teria KOHBEKIHEeH U Ty4eHCITyCKaHUEM.

Jleknus 5.
MACCOOBMEH
HBIE ITPOLECCHI.

Bunst  mpomeccoB  Maccomepeaaun.  CriocoObl
BBIPAKEHUS cocraBa ¢as. dazoBoe
paBHOBecHe. MarepuanbHblii 0ajaHCc MPOLECCOB
Macconepenayn. PabGoune mwHHM. MonexymsipHas
i dy3us u KOHBEKTHBHBIN
MepeHoc. HuddepenunansHoe ypaBHEHUE
KOHBEKTHUBHOM U Dy3HUH.

Mexanusm MPOLIECCOB
MaccomnepeHoca. VYpaBHeHHe
Maccootnaud. I[lomoOue mporeccoB mMaccooOMeHa.
Huddy3nonnsie Kputepuu moa00USA. YpaBHEHHE
Macconepeaaydn. 3aBHUCHMOCTh MEXKIY
KodppuIHeHTaMU Macconepeiayn u
Maccootnaun. CpemHssi OBIDKYIIAs CHIIA TPOIECCOB
Maccomnepeaayl U METO/IbI €€ pacyera.

Jleknusd 6.
XNUMHNYECKUE
PEAKTOPLI.

Krnaccudukanys XuMu4eckiux peakTopoB. Y paBHEHHE
MaTepuaibHOro OamaHca peakTopa. PeakTopbl ¢
Pa3IMYHBIMU peXuMaMu JIBUKEHUS
CpEIpl: MAEaIbHOIO CMEIIECHUs (MEPUOIUYECKU U
MPOTOYHBIN), HIEaTLHOTO BBITeCHeHHUsA. Kackan
PEaKTOPOB U1€aTbHOTO CMELICHHUS.
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VYpaBuenue TETIJIOBOTO Oaanca

peakTopa. PeakToppl ¢ pa3NMYHBIMU TEIUIOBBIMU
peKUMaMHU:
MOMUTEPMHUUCCKUH, anuabaTHUecKui, H30TepMUYEC
KUi. YCTOMYMBOCTH TEIUIOBOTO pPEXHMa padOTHI
peaktopa. IlapameTrpuueckass 4YyBCTBUTEIBHOCTD.
CpaBaenue 3pGeKTHBHOCTH pabOThl PEAKTOPOB.

Jlexknus 7
MOJEJUPOBAHUE U
OIITUMU3ALIUA

MoaenupoBanue u MOJIEIIN. CrocoOs1
MOJCIIUPOBAHUS. Ilousrue CHCTEMEL.
MaTeMaTH4YeCKOE OIMMCAHHUE CUCTEMBI M ITOIXOABI K
ero

co3nanuto. dopmynupoBaHuEe 3aJadyd ONTHMHU3AIU
U 1 MeTonbl ee pemeHus. Kimaccudukaims XuMuko-
TEXHOJIOTHYECKUX MIPOIIECCOB
C TOYKHU 3pPEHHUsI TOCTAHOBKH 33/1a4d ONTHMM3AIUH.
DKOHOMUYECKHE KPUTEPUU ONTUMAIIBHOCTH.

Maremarnueckast TeopuUs
JKCIIEPUMEHTA. [TaccuBHBbI u
AKTUBHBIN JKCIIEPUMEHT. [IpenBapurenbHas

o0paboTka OMBITHBIX JAaHHBIX. [lmanupoBanue
skciepuMeHTa. OnNTUMalbHBIE IUIAHBI  TIEPBOTO
nopsaka. IlomHeldi  u  apoOHBIA  (PaKTOpHBIN
SKCIEpUMEHT. KOMIO3MIIMOHHBIE IUIAHBI BTOPOIO
NopsiAKa. DKCIEPUMEHTAIbHBIA TOUCK ONTUMYMA.

Jlekuus 8. OCHOBHBIE
XUMHNYECKHE
MMPOU3BOJACTBA
TexHoJsiorus cepHoi
KHCJIOTHI

TexHonorus CepHOﬁ KHUCJIOTEI. CBIpLCBaSI Oaza

CEPHOKHCIIOTHON [IPOMBIIIJICHHOCTH. Bubet
CepocoaepKaILEero CBIPBS. Hcnonb3oBanue
OTXOJSIINX T'a30B [IBETHOW METAJUTYPTHH U TEIJIOBBIX
3JIEKTPOCTAHLIUMA.

[Teunoe OTJIETICHUE COBPEMEHHOI'O

CEpPHOKHUCIIOTHOTO  3aBoja. (MDU3HKO-XMMHYECKHE
OCHOBBI 00KHMTra Ccepocojepskaiero chipbs. OOmas
xapakrepuctuka nedeir BX3, IIO wu KC.
MartepuanpHblii M TEIUIOBOM OajlaHC MEYHOIo
OTJeNIEHUS JUIsl 00XKHTra KoTue/iaHa.

OuncTKka 00>KUTOBOIO rasa, PU3NKo-XUMUYECKHE
OCHOBBI MEXAHMYECKOTO0 U AJIEKTPUUYECKOIO METOOB
ounucTki. OYHUCTHOE  OTHENEHHE COBPEMEHHOMU
KOHTAKTHOM CEPHOKUCIIOTHOM CUCTEMBI.

PaBHOBecHbIE 1 KHHETHUYECKHE 3aKOHOMEPHOCTH
npoueccoB okuciaeHuss SO2 B SOs; Ha KaraamMzaropax.
Cucrema JBOMHOIO KOHTAKTUPOBAaHWS W JIBOMHOM
abcopOru.

Karanmnsarops! okucnenns SOz B SOs. Bananuesas
koHTakTHas Macca cepuu BAB, CB/l, UK. KonraktHbie
arnmaparsl ¢ BHyTPEHHUM U BHEIIHUM TEMJIO0OMEHOM.

OU3UKO-XMMUYECKHE  OCHOBBI  aOcopOuuu
CEepHOrO  aHruApuga U3  Ta30BOM  CMECH.
MoHoruapatHelii =~ 1 OJICYMHBII abcopOepsl.
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AOGcopO1moHHOe OTZEJICHNE CEPHOKHUCIIOTHOTO
3aBOJa.

KonTakTHas, cxema TIPOM3BOJCTBA CEPHOMN
KHUCJIOTBI KaK CJIOXHasd XHUMHUKO-TCXHOJIOI'HMYCCKas
cucrema. [lyrn MHTEHCU(UKAIIMU CEPHOKUCIOTHOTO
MIPOU3BOICTBA. TexXHNKO-PKOHOMUYECKHUE
[MOKa3aTeJu.

Jleknusa 9. TexHoJsiorust
NMPOM3BOACTBO A30THOM
KHCJIO0THI

[Ipobnema cBsizaHHOro aszora. KiroueBoe
3HaYCHUE TEXHOJIOTUH CBS3bIBAHUSA aTMOC(HEPHOTO
a30Ta B PELIEHUH ITPOJOBOJILCTBEHHOI'O BOIIPOCA.

Crioco0b! 1osTyyeHus: a30TOBOIOPOIHOM CMECH.
CTpyKTypa COBPEMEHHOI0 ITPOM3BOACTBA AaMMHUAKA U3
MPUPOJHOTO  rasa. ['mbkoe  mcmomp30BaHKE
TeTEPOreHHbIX KAaTaJIU3aTOPOB B MHOIOCTYIIEHYAaTON
cxeme npurotosieHus u ounctkun ABC.

Tepmonnnammuueckue u KHUHETUYECKHE
OCOOCHHOCTH  IIpollecca  CHHT€3a  aMMHaka.
Oco0eHHOCTH LMPKYJISIIUOHHONW CXEMBbl. Y THIM3alus
oTxojsamux Tra3oB. OueHKa IMOTeph B3KCOPruU U
KallUTaJIbHBIX 3aTpar.

DU3UKO-XUMUYECKUE OCHOBBI M aIlapaTypHOE
oopmileHHE TPOLECCOB CEJIEKTUBHOIO OKUCICHHUS
amMMHMaKa. [TpomblnieHHBIE KaTajau3aTopsl.
AnbTepHATUBHBIE BapHaHTBl IPOLIECCOB KOHBEPCHUU
aMMHaKa.

CtpykTypa U OCOOEHHOCTH TEXHOJIOTHYECKON
CXeMbI ITPOM3BOICTBA pa30aBIEHHON a30THOM KHUCIIOTHI.
IIpomemnennas peannzanus cxeMbl NO->NO2->HNOs.
OcHOBBI KaTaJIMTHYECKOTO 00e3BpeKUBaHUS
OTXOIAIIUX rasos. ITpnunHb HU3KOMN
IKCOPreTuueckor  3PGEKTUBHOCTH  MPOU3BOJICTBA
A30THOM KHUCIIOTBHI.

[Ipon3BOACTBO KOHUEHTPUPOBAHHOM a30THOMU
KHUCH0Thl. AHanm3 auarpamm cocrosiHust HoO-HNOs n
H>O-H2SO4-HNO:;. Ilpsimoit  (HUTpOOJICYyMHBINH) METOA

IIPOU3BOJICTBA KOHLIEHTPUPOBAHHOMN a30THOU
KHUCIOTBHL.
Jleknusga 10. Texnoaorus Du3uko-xuMHu4YecKue OCHOBEI u

NMPOU3BOJACTBO
MHHEPAJTbHBIX
yao0penuit

TEXHOJIOTHYECKass CXeMa [POM3BOJCTBA HHUTparTa
aMMoHWMs. VICronb30BaHNE TEIUIOTHI HEHTPaIH3alliH.
[TpounsBoicTBO KapOamuaa. [TepcriekTuBBI
OMOTEXHOJIOTUM B pEIICHHH MpoOJeMbl (UKCALUU
a3ora.

IIpousBoactBo  dochopa u  docdopHoii
KHCJIOTBL.  BbpIOOp  cmoco0a  TEXHOJIOTHYECKOH
nepepadoTKH (KHCTIOTHOTO, TEPMHUYECKOTO,
THIPOTEPMHYECKOTO, TUTa3MOXUMHYECKOTO)
(ochaTHOro MUHEPAILHOTO CHIPBSI.
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OKcTpakinuoHHas ¢docopHas KUCIOTa Kak
OCHOBa TMIPOM3BOJICTBA MHMHEPAIBHBIX YHAOOPCHUM.
DJEKTPOTEPMUYECKOE TOJIYyYCHHUE DIIEMEHTAPHOTO
docdopa u Tepmuueckoit HochopHON KUCTOTHL.
OU3UKO-XUMHUYECKHE OCHOBBI Pa3JI0KECHUS
MPUPOAHBIX PochaTOB CEPHOIL, A30THOU H
(hochopHOI KHUCITOTaAMH.

Jlexnus 11.
IIpoMbInLIeHH BT
OpraHMYecKuii CHHTE3.

DBOIOIUS  TEXHOJIOTHYECKOTO  O(OpMIICHUS
nporecca KaTaJIUTUYECKOTO KpPEKUHTa:
CTallMOHAPHBIN ciou KOHTAKTHOM MACCBHlI,
TICEBIOCKIDKCHHBI ~ MUKpOCHEpHBIH  CJIOW U
JBYKYIIUICS CIIOM IPaHYJIMPOBAHHOIO KaTallu3aTopa.

OcHoBHEBIE TCXHOJOI'MYCCKHEC napaMeTpbl
COBPCMCHHBIX CXEM TCPMOKATAIIUTUICCKOI'O
KPCKHHIA.

OuncTka u crabuimsanus He(TEenpoITyKTOB.
[lenouHasi, CEpHOKHCIOTHAasA, aACOpOLHUOHHAA H
KaTaJUTUYECKas OYUCTKA. [ MIPOOUYNCTKA U OUMCTKA

Ha  CEJNEeKTUBHbIX  pacTtBoputTensix.  OxpaHa
OKpyXarwIiei cpeasl npu HedTenepepadboTke.
OcHOBHBIE I'PYIIIbI HCXOJIHBIX BEIIIECTB
(mapauHOBBIE, oJie()UHBI, aleTUJIEH,

ApOMaTHU4YCCKHUEC, OKHUCH YIJICpOda H CI/IHT63-I‘33),
HCIOJIb3YCMBIX B OPraHM4YCCKOM CUHTE3C.

Jleknusa 12. Cunres
MeETAaHO0JIa.

AHanorust G yHKIIMOHAJIBHBIX CXEM MOJIyYEHUS
a30TO-BOJIOPOJIHOM cMecH (711 CHHTe3a aMMHaKa) U
CUHTe3-raza (11 MOJIy4eHHs] MeTaHoia). PU3nKo-
XUMUYECKHE OCHOBHI Tpolecca. [IpumMeHUMOCTH
ypaBHeHMs1 TeMKHHa s aHajau3a CKOPOCTH
CHHTE3a METaHOoJa.

TexHonornueckas 1 pyHKIHOHAIbHBIE CXEMBbI
cuHTe3a MeTaHola. KOHCTpYKTUBHBIE OCOOCHHOCTH
KOJIOHHBI CHHTE3a U KOHTAKTHEIX CUCTEM. TE€XHHUKO-

SKOHOMHYECKHUE IMOKa3aTelnu arperara c
COBMEIIEHHON HacaaKOol KOJOHHBEI.
Hosrie HaInpaBJICHUs B pa3BUTUHU

MPOU3BOJACTBA METAHOJIA: YKPYIMHEHWE MOIIHOCTH
eUHUYHOTO 00O0pynoBaHUs, OECKOHBEPCHOHHAS
nepepaboTKa CHHTE3-ra3a, COBMELIEHHWE CHUHTE3a
METaHOJa C MPOU3BOJICTBOM JIPYIUX MHPOJIYKTOB.
Oxpana OKpyXawlieil cpeasl B TPOU3BOJACTBE
METaHoJa.

Jleknus 13. I'maparanus
ITHJIEHA

OcHoBHOI HpOMLII.H.HGHHLIfI CIoco0 MMpOU3BOACTBA
9TaHoOJa. POU3NKO-XUMUICCKHE OCHOBBI )51
TCXHOJIOTHYCCKUC CXEMbI HPOLCCCOB. TexHuKo-
O9KOHOMUYCCKUEC IIoKa3aTecIn obenx CXeM
MOJYYCHHS STUJIOBOTO CIIUPTA.
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| | Beero | | 51

Taobnuya 4. lIpakmuueckue 3anamus (cemuHapcKue 3aHAMU)

HaumeHoBaHMe TeM ceMHUHAPCKUX paboT

Ne | HaumeHnoBaHue Tembl ConeprkaHue TeMbl O0beMm B
i qyacax
34
Pemrenue 3ampau no remam: [Tpumeps! perienust

O01mume BONpPochbl XUMHUYECKON TEXHOJIOTHH 3a1a4
IT'MAPOMEXAHUYECKHUE IMPOLHECCHI
TEINJIOBBIE TIPOLECCHI.
MACCOOBMEHHBIE ITPOLECCHI
XUMHNYECKUE PEAKTOPBI.
TexHo/10rMs CEPHOM KMCJIOThI

Texnonorus MPOMU3BO/ICTBO a30THOIA
KHCJIOTBI

TexHoJ0THS TPOM3BOACTBO MHHEPAJIbHBIX
ya00peHui

IIpoMbINLJIeHHBI OPraHuYeCcKuii CHHTE3
CuHTE3 MeTaHoJ1a.
I'maparanus 3THIIEHA

Tabauya 5. J1abopaTopHbie padboThI

Ne m/m | HanmeHoBanme TeMbl ConeprxaHne TeMbl Ob6beM B
qJacax
naboparopnas padota Nel DKOHOMUYECKHE nokazaremu | 102
CocraBnenue 3 peKTuBHOCTH XUMHAYECKOTO
MaTepUaIbHBIX U TETUIOBBIX | IPOU3BOJICTBA. Texnuko-
0anaHCoB. HKOHOMHYECKHE 0COOEHHOCTH
XUMHUYECKON MIPOMBIIIUIEHHOCTH.
CrpyKTypa 3aTpar Ha IPOU3BOJCTBO U
peanu3anuio TIPOJTYKIINH.
CebecTonMOCTh POAYKIMH, TPUOBLIH
" 1IEHOOOpa30BaHME. Orenka
Jlaboparopnas padota Ne2 | addexTuBHOCTH WHBECTULIMOHHBIX
AHanu3 cepocoliepKallero | MpOeKTOB
CBIPBSI
OO0Omme cBeneHns 00 OCHOBHBIX
HUCTOYHHMKAX MPOMBIIIUTCHHBIX
OTXOIOB u BBIOPOCOB, 1504
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JlaboparopHast paboralNe3

Amnanu3 OOKCUTOB

JIaboparopHas paboralNe4
AHanu3 MIPUPOAHBIX
6entonuToBbIX IH KBP

JIaGopartopHas pabotaNe5

DKcrnpecc-aHanu3

TEXHUYECKON CEepHOM
KHCIIOTHI
JlabopaTtopHas pa6otaNe6

AHamu3 cMmecu CEepHOW H
dbocdopHoii KHCTOT

JIaGoparopHas pabotaNe7
Ananmus BOJIEI U ee
yMsITUCHUE METOIOM
HOHHOTIO oOMeHa W

BO3JICUCTBUM  HA  OKPYXAIOIIYIO
cpeny. YTwiM3auus OTXOAOB U Iie-
pepaboTKa  BTOPHYHOTO  CHIPbSL.
Meroasl oOoraimeHuss MPUPOIAHOTO
MHHEPAIBHOTO CBIPBSL.
dnoTtaunoHHOe oOoraienue
KaMEHHOTO  yIJII WA  MEIHON
CyNb(QHUIHON PY/IBL.

dnoranroHHbIE peareHThI:
coOuparenu, aKTHUBU3ATOPBI,
neHoo0pa3oBaTey, MOJTABUTEJIH,
perynstopsl U nap. HambGonee wacro
npuMeHsieMble  (IOTOpeareHThl -

OpPraHUYeCKHe KHUCIOTHI, TPOIYKTHI
OKHUCJICHHUS TapaguHOB (KapOOHOBBIC
U OKCHKHCJIOTHI), YIJIEBOJAOPOIHBIE

MPOIYKTHI HedTenepepaboTKH,
KCaHTOTCHATEHI.

Onenka sddexTrBHOCTH
(ITOTAIIOHHOTO oOoramesus
MHUHEPAILHOTO CBIPBS:  OIPEICIICHUE
BBIXO/IA KOHIICHTpaTa, CTEereHH
W3BJICUCHUSI M CTETICHH KOHIICHTPAITHH.

Cxema MaTeMaTH4eCKOM
00paboTku pe3yabTaTOB
UCCIIEIOBAHHIA (hI0TaIMOHHBIX
TIPOIIECCOB.

Ob6mas XapaKkTepUCTUKA
TJIMHO3EMHOTO CBIPBSI.

KauecTBEHHBIM W KOJIWYECTBEHHBIHN
cocTaB, Kinaccudukanys O0KCUTOB.

I'OCTor (14657.10-72 u
14657.1-69)  nmna omnpenencHus
BJIaYKHOCTH u oTepu pu

MMPpOKAJIMBAHUN OOKCHTOB.
Metoapl OIpeaAcCICHUA COACPIKAHUS B
OokcuTax JABYOKHCHU KPECMHU, CYMMBI

nonyropubix  (FexO3  +  ALOs,)
OKHCIIOB. PasnenbHoe omnpeneneHue
COZCp)KaHMsI OKCHUIOB JKele3a U
AITIOMUHUSA

KoHTposib  mpou3BOACTBa  CEpHOU
KUCJIOTBl. AH&JIW3  TEXHUYECKOU
CEpHOM KHUCJIOTBHL. Cocras
KYIIOPOCHOTO Mmacna, oJieyma,
OaleHHOW  KHUCIOTBI H  CEpHOU
KHCJIOTBI, MOJTy4aE€MBbIX pu

pereHeparyu OTpadOTaHHBIX KUCIIOT B
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U3BECTKOBO-COJI0BBIM mporecce HUTPOBAHH,
METO0M KOHILIGHTPUPOBaHUsI  pa30aBIeHHOU
A30THOM KUCJIOTBI U [P

TexHonornyeckne TIPOIIECCHI,
CBSI3aHHBIE C MCCIICIOBAaHHEM CMECU
dbochopHOl W  CEpHOM  KHUCIIOT:

AKCTPAKIIMOHHOE MIOJTyYCHUE
dbochopHoii KHCITOTBI "
MIPOU3BOJICTBO POCTOTO
cynepdocdara o METOIY
HETPEPHIBHOTO CMEIICHUS

MpUPOAHOTO (OCHATHOTO CHIPbS H
CEPHOM KUCIIOTBHI.

Tutpomerpruyeckoe u
IPaBUMETPHUUECKOE orpesieTICHNe
conepxanus (HocPopHOH W CcepHOU
kucinor.  [Ipsimoe  ompeneneHue

COOTHOIIICHHS COACPIKAHUS KHCIIOT B
cynepdocdaTtHoii kucinore

Bona B XHUMHAYECKOMN
IIPOMBIIIJIEHHOCTH (peareHT,
peaKMOHHAs CPela, YHUBEPCATIbHBIN
pacTBOPUTETD, TCINIOHOCUTEb,

XJIaZI0areHT | JIp.).

Knaccudukarms u obras
XapaKTepUCTHKA PUPOIHBIX U
IMPOMBINUICHHBIX BO.
[IpoMbIliIeHHAsT  BOJOIMOATOTOBKA!

OCBCTJICHUC, 06633apa)KI/IBaHI/IC,
cTabumu3 alnuys, YMSATUCHHUC,
OIMPECHCHUC, 06€CCOJ'II/IBaHI/IC,

o0e3xupuBaHue, OOECKPEeMHHUBAHUE,
nerasarysg. JKecTKOCTL BOILI U €€
YCTpaHEHHUE.

Taodauya 6. CamocTosiTeIbHOE H3Yy4YEeHHE PA3/1eJI0B AU CHUILIMHBI

No Kom-Bo
Bormpocsl, BBIHOCHMBIE Ha CAMOCTOSITEIbHOE U3yUEHUE
Pa3nena qacoB

DKOHOMHMYECKHE  TOKazaTend  IPQPEKTUBHOCTH  XUMHYECKOTO
MPOW3BOJICTBA. TEXHUKO-DPKOHOMHYECKHE OCOOCHHOCTH XHMHUYECKOU
npoMbIuIeHHOCTH. CTpYKTypa 3aTpar Ha MPOU3BOACTBO U PEATU3ALIUIO
npoaykiuu. CebecTonMOCTb TPOAYKIIMH, MPHUOBLIL U IICHOOOpa30BaHNUE.
Ouenka 3(h)()eKTUBHOCTH MHBECTHIIOHHBIX IIPOCKTOB

173
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dnoranoHHbIE peareHThI: coOuparenm, aKTHBHU3aTOPBI,
neHooOpa3oBaTely, NOAaBUTENH, PEryisaTopsl U ap. Hanbonee yacto
npuUMeHsieMble (DJIOTOPEareHThl - OPTraHUYECKHE KHUCIIOTHI, POIYKTHI
OKHCIICHHST ~ TapaduHOB (kapOOHOBBIE =~ M OKCHKHCIIOTHI),
YIJIEBOIOPOIHBIC IPOYKTHI HePTernepepadoTKH, KCAHTOTCHATHI.

Onenka 3 ¢deKTHBHOCTH (IIOTAIMOHHOTO OOOTaIICHUS] MUHEPATLHOTO
CBIPBS: OMpEJEICHUE BBIXOJA KOHIICHTpATa, CTEMEHW W3BJICUYCHUS H
CTEeNeHH KOHIIEHTPAIU
MonenrpoBaHue ¥ ONTHMH3AIUS — OCHOBHBIC TIOHSATHUS

Bcero:

173

KypcoBbie paGoThl B 5 cemectpe

5. OueHoyHble MaTepHaJbl JUIS TeKYLIero KOHTPOJIS YCHEeBAEMOCTH M
NMPOMEKYTOYHOM aTTeCTallUM.
KOHGLIHBIMI/I pe3YJII)TaTaMI/I OCBOCHUA HpOFpaMMI)I JOUCHUITIIINHBI ABJIAOTCA

c(OpMHUPOBAHHBIE KOTHUTUBHBIE IECKPUIITOPHI «3HATBY, KYMEThb», «BJIAJI€Th», PACIIUCAHHbIE IO
OTJENFHBIM KOMITeTeHIUAM. DOpMHUpPOBaHUE 3TUX JAECKPUIITOPOB MPOUCXOAUT B TEUEHUE BCETO
ceMecTpa 10 ATaraM B paMKaXx pPa3jIM4HOro BUJA 3aHATUH U CAaMOCTOSATENILHONU PaOOTHI.

B xone uzydyenus TUCHUIUIMHBI IPETYCMATPUBAIOTCS MEKYuuil, pyoercHblil KOHMpPOib U
RPOMENCYMOUHAA AMMECM AU,

Ouenounvie mamepuanvt 014 mexKyuiezo Koumpoan. Llenb mexyweco Konmpoas —
OLIEHKa Pe3yJbTaToB paboOThl B ceMecTpe U o0ecredeHrne CBOEBPEMEHHONW 00paTHON CBsI3M, JUIs
KOpPpEKIIMH OOY4eHHUs, aKTHBH3ALMU CaMOCTOSTENbHOM paboThl oOyuatomierocs. OOBEKTOM
TEKYLEr0 KOHTPOJI SIBISIOTCS KOHKPETU3MPOBAaHHBIE pe3ynbTaThl o0OyuyeHHs (y4ueOHble
JOCTIKEHUS ) TIO TUCIUTUTNHE

Ouenounvie mamepuansl 014 pyoexncHo20 KOHmMPOA. PybescHbiti KoHmpob OCYIECTBISAETCS
1o OoJiee UM MEHEE CaMOCTOSITENbHBIM pa3ziesiaM — yueOHbIM MOYJISIM Kypca U IPOBOAUTCS 1O
OKOHYAaHUU M3Y4YEeHHUs MaTeprana MOyJIs B 3apaHee yCTaHOBJIEHHOE BpeMsl. PyOeXHbI KOHTPOJIb
IIPOBOJIUTCS C LIEJIBIO ONpeeNICHHs KauecTBa yCBOSHUS MaTepualia yueOHOro Moyis B 1enom. B
TE€YEHNE CEMECTPA IPOBOANTCS MPU MAKUX KOHMPOIbHHIX MEPORPUAMUA NO 2PAPUKY.

Pacnipenesienne 0a/1J10B TEKyIIero M pyoe;KHOro KOHTPOJIst

Cymma b6annos
Nen/n Bud xonmponn Oowan cymma | 1-1 mouka 2-a mouka | 3-a mouka
1- | Hlocewienue 3anamuil 00 10 6annos 00 3 0. 00 36. 0o 46.
2- | Texywjuii KOHmpoJiv: 00 30 bannos 00 10 é. oo 10 é. oo 10 é.
Omeem Ha 5 eonpocos om 0 0015 6. om00056.| om0Ooo56.| omOado) 6.
TonHbIi IPaBAUITBHBINA OTBET o 15 6awios 50. 50. 50.
HenonHelil npaBUIBHEIA OTBET ot 3 1015 6. orl 1056.| or1m056.| or1 m050.
OTBeT, cofepsKaliii HETOYHOCTH, OLINOKH 00. 06. 06. 00.
Bovinonnenue CAMOCMOAMENbHBIX
3a0anuil (pewtenue 3aday, Hanucanue
pegpepamos, doknao, scce ) om 0 00l 6. om00056. |lom00056 |om0do56
1. | PybescHulii KOoHmpoib 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTUPOBaHHE ot 0- o 126. ot 0- 10 40. | ot 0- 5o 46. | ot 0- 1o 40.
KOJUIOKBUYM ot 0 mo 186. 0or01066.| or0m066.| or0 10 66.
Hmozo cymma mekyuiezo u pyoexicnozo
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KOHmMpons 00 706annos 00 230. 00 236 00 246
IlepBblii 3Tan (0a30BbIi)ypoBeHb) — OLIEHKA
«Y/I0BJIETBOPHUTETHHO He MeHee 36 0. He MeHee 12 6. He MeHee 126 | He meHee 12 0
Bropoii »3Tanm (NpOABMHYTHIH)ypoBeHb) — menee 70 6.
OIIEHKA «XOPOLIO0» (51-69 6.) Menee 23 6 MeHee 23 0 MeHee 240
Tperuii 3Tan (BHICOKHIl ypOBEHb) - OllEHKa
«OTIIMYHO» He MeHee 70 6. He MeHee 23 6. He MeHee 23 6 | He meHee 240

B kauectBe GopM pyOeKHOr0 KOHTPOJISI MOKHO MCIIOJIb30BaTh TECTUPOBAaHUE (TMCBMEHHOE WU
KOMITBIOTEPHOE), NPOBEICHHE KOJUIOKBUYMA HJIM KOHTPOJIbHBIX padoT. BrimonHsembie paboThI
JIOJDKHBI XPaHUThCS Ha Kadeape TeYeHUH y4eOHOro rofa M Mo TpeOOBAHUIO MPEIOCTaBIATHCS B
VYnpasnenue KoHTposisg KadecTBa. Ha pyOexHbIe KOHTPOJBHBIE MEPOIPUSTHS PEKOMEHIYETCS
BBIHOCUTH BECh IIPOTrPaMMHBII MaTepHal (Bce pa3zesbl) [0 AUCLUILUIMHE.

Texkywjuii KoHmponb YCIEBAGMOCTH O00€CIeYMBaeT OLIEHMBAHUE XOAa OCBOCHMS
TUCUUIUIMHBL «CHHTE3 NOJIMMEPOB» M BKJIKOYAET: OTBETHl Ha TEOPETUYECKUE BOIPOCHI Ha
IPAKTUYECKOM 3aHSATHM, pELUICHHE NPAKTUUYECKUX 3aJady U BBHINOJIHEHHE 3aJaHui Ha
IPAaKTUYECKOM 3aHSITUH, CAMOCTOSITEIbHOE BBIMOJIHEHUE WHAUBUIYaTIbHBIX JOMAIIHUX 33aJaHUN
(HarpuMep, peleHue 3a/1a4) C OTUYETOM (3aIIUTON) B yCTAHOBJIEHHBIN CPOK, HAMCAHNE JOKJIA/I0B,
pedeparos, 3cce, JUCKYCCHH.

OneHka KayecTBa TOJATOTOBKM HA OCHOBAaHUM BBINOJIHEHHBIX 3aJaHUNA  BEJETCS
npenojaBareneM (C 0OCYXJEHHEM pe3ysbTaToB), Oaulbl HAYMUCISAIOTCS B 3aBHUCHUMOCTH OT
CJIO’KHOCTH 3a1aHUS

CpenctBa (¢hOHI OLEHOYHBIX CPEICTB) OIEGHKH TEKyHIEeH YCIEeBaeMOCTH U
IIPOMEXYTOUHOM aTTecTallud CTYJIEHTOB II0 MTOraM OCBOEHUS JUCLUIUIMHBI «CHHTE3
HOJMMEPOB» MPEACTABIAIT COOOW KOMIUIEKT KOHTPOJIMPYIOIIMX MaTepHalloB CIEAYIOIIUX
BUJIOB!

- MIPOrpaMMHbIE BOIIPOCHI CaMOMOATOTOBKHU. IIpeacTaBisior co0oif KOPOTKUE 3a/laHUs B
TECTOBOM BHJE (BOMpoc-0TBET). IIpoBepsIoTCS 3HAHUS TEKYLIEro MaTepuala: ypaBHEHUS,
(GOpMyIHpPOBKH 3aKOHOB, OCHOBHBIE MOHATUS U onpereneHus. CamMoCTOsATENbHbIE pabOThI
IIPOBOASTCS Ha 1a00PaTOPHBIX 3aHATUAX B TeueHHe 5-10 MUHYT.

- BOIpPOCHl K KoiulokBuymaMm. IlpencraBisior coboi 3agaHusi MO TeMaM Kypca.
[TpoBepsitoTCs 3HAHUS TEOPETUYECKOTO JIEKIIMOHHOTO Marepualia, TeM, BBIHECEHHBIX Ha
CaMOCTOSITENIbHYI0 ~ IpopaOOTKy, 3HaHWE M  I[OHUMAHUE  METOAMK  IPOBEICHUS
DKCIEPUMEHTAIbHBIX HUCCIECJOBaHWM, YMEHUS IPUMEHATh TEOPETUYECKHE 3HAaHUSA IS
KOHKPETHBIX peakiMii U npoueccoB. Onpockl MPOBOIATCS Ha JTJAOOPATOPHBIX 3aHATHUSX.

- BONIPOCHI K KOHTPOJIbHBIM paboTtam. [IpeacTaBisioT nepedeHb BOIPOCOB IO OCHOBHBIM
pasnenaM Kypca. lIpoBepsieTcs CTENEHb YCBOEHMsI TEOPETUYECKMX U MPAKTUYECKUX 3HAHUU,
MPUOOPETEHHBIX YMEHUIN Ha PENPOAYKTUBHOM U NMPOAYKTUBHOM YPOBHE.

- BOIIPOCHI K 3a4eTy. PazpaboTaHHbIe KOHTPOJIUPYIOIIKE MaTeprabl O3BOJISIOT OLEHUTh
YCBOEHHUS TEOPETUYECKUX M MPAKTUUECKUX 3HAHUH, TPUOOPETEHHBIX YMEHUN Ha MPOYKTUBHOM
YpOBHE, U CIOCOOCTBYIOT (OPMHUPOBAHUIO NPO(ECCHOHATBHBIX U OOIIEKYJIbTYPHBIX
KOMIIETEHIINH CTYIEHTOB.

OCHOBHBIE BOITPOCHI IO XUMHWYECKOM TEXHOJIOTUH

[Ipenmer u 3amaunm XMMHYECKOH TEXHOJIOTMH. BakHeHIMe HamnpaBiICHUS pPa3BUTHS
XUMHUYECKOU TEXHUKHU U TCEXHOJIOTUMU. Xumuueckast IIPOMBINTIJICHHOCTDH 158 HpO6J'IeMI)I
KU3HEOOCCIICUCHHS.

Poar m wmacmrTaObl HWCIONB30BaHHUS XHMHYECKHX IIPOIIECCOB B Pa3lIMUHBIX cdepax
MaTepHaIbHOTO IIPOU3BOACTBA. MECTO XMMUYCCKOM IIPOMBITIUICHHOCTH B HAPOIHOX 035 CTBEHHOM
KOMILIEKCE CTpaHEI.

Xumuko-texHojornueckui mponecc (XTII) u ero cogepskanue. JIMMUTUPYIOIIKME CTaINM.
[Iporneccel, mpoTeKaromye B KHHETHIeCKor, T Py3HOHHON U TepeX0HON 001acTsIX.
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TexHonornueckue KpUTEpUU 3¢ (HEKTUBHOCTH (YHKIIMOHUPOBAHUS XUMHKO-
TEXHOJIOTHYECKOT0 Tpoliecca.

OCHOBHBIC TCXHOJIOTHYECKHE MTOHATHS U ONPEACICHUS: IPOU3BOIUTEIEHOCTh, MOIIHOCTD,
MHTCHCUBHOCTb, PAacXOAHbIC KOX(P(UIMEHTBI, CTCIEHb IIPEBPAIlCHUs, BBIXOJI IIPOIYKTA,
CEJICKTUBHOCTD (MHTErpalibHas U AudPpepeHIuaIbHas ).

Knaccudukaiys OCHOBHBIX IPOIECCOB XHMHYECKOH TEXHOJIOTHH. | MapoMeXxaHHYecKue,
MaccooOMeHHbIe (THhPY3HOHHEIE), TEMIOBBIE, XUMHUUYECKHE U MEXAHUUECKHE IPOLIECCHL.

Kunernueckue 3aKOHOMEPHOCTH OCHOBHBIX MPOIIECCOB XMMHUYECKON TeXHOJI0THH. [loHsATHE
apwkymen cuinbsl XTII.

Oprasu3aimoHHO-TEXHHYECKast CTPYKTYPa OCHOBHBIX IIPOIECCOB XUMHYECKON TEXHOJIOTHH.
Ilepunomuueckue, HenpepbiBHBIE M IoiyHenpepbiBHbIe XTII. IIpomoinKuTeNnbHOCTh, MEPUON H
CTEIICHb HEIIPEPHIBHOCTH.

CxeMmpl JIBIDKCHHSI MaTE€pUaIbHBIX M DJHEPIeTHYECKHUX ITOTOKOB. IIpsMoOTOYHEBIE,
IIPOTUBOTOYHBIC U IIEPEKPECTHBIC ITPOICCCHI.

I'omorennsie u rereporennnie X TII. CtanpoHapHsie (YCTaHOBHUBIINECS ) H HECTAL[OHAPHBIE
(HeyCcTaHOBHUBIIIMECS ) IIPOLIESCCHI.

3agaul ¥ OCHOBHBIC CTAJHMHM HAaYYHO-HCCIICIOBATEIIBCKOM, OIBITHO-IIPOU3BOIACTBEHHOW U
IIPOCKTHOM pabOThl B XUMHUYECKOM ITPOMBINLICHHOCTH. OCOOCHHOCTH M3y4YEHHUS IIPOMBIIUICHHBIX
XUMHUKO-TEXHOJIOTHYSCKUX MTPOLIECCOB 110 CPABHEHUIO C JJAOOPATOPHBIMH HCCIIEIOBAHHSIMM.

OO01ue BOMPOCHI XUMHYECKOI TEXHOJIOTHH

TepMogHAMUUYECKHE PACUYEThl XUMHUKO-TEXHOJIOTHUUYECKUX ITPOLIECCOB. DKCTEHCHBHBIC
(0ObeM, BHYTPEHHSSI SHEPIUs, DHTAJBIUSA, SHTPONUS W Jp.) U MHTCHCHBHBIC (TeMIieparypa,
JABJICHWE W Jp.) TepMOIAMHAMHUYECKHe mapameTpbl u wHTeHcudukamus XTII. PaBHoBecus B
TOMOT€HHBIX M TETEPOrCHHBIX XHWMHKO-TEXHOJIOTMYECKUX Tpoleccax. l3MeHeHue »HEpruu
I'mb06ca W HampaBieHHWE TMPOTEKaHHWS IMporecca. METoabl TEOPETHYECKOro pacuera |
AKCIIEPUMEHTAIBHOTO ONPEIeTICHUS N3MEHEeHUs dHepruu [ mooca.

KavecTBeHHas 1 KOJIMYECTBEHHAs OIIEHKA MOABHUKHOI'O XMMHUYECKOTO PAaBHOBECHUSI. 3aKOH
JNelcTByOmMx  Macc. KoHcTaHTa  paBHOBECHsSI W PAaBHOBECHBIM BBIXOJI IPOAYKTA.

OCOOCHHOCTH  MCCIIEJIOBAaHUS ~ PABHOBECHUS B TETEPOrCHHBIX TEXHOJIOTHMYECKHX
npoueccax. [IpaBuio a3 u dazoBbie paBHOBECHS.

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

OcHOBHbIE TPUHITUIIBI TepMOAHaMUYeckoro aHainu3a XTI1. CylHoCTs SKcepreTuyeckoro
MeTo/Ia. DKcepreTuiyeckuit 6ananc u sxcepreruaeckuii KIT/1.

Hcnonb30BaHre 3aKOHOB XMMHUYECKON KHHETHKH TIPY BEIOOPE TEXHOJIOTHYECKOTO PEKUMA.

[ToHsiTHE XUMHUYECKOW M «TEXHUYECKOW» KUHETHKU. 3HAYEHHE TEPMOJMHAMUYECKUX,
MHUKPO- U MAKPOKHHETUUECKUX 3aKOHOMEPHOCTEN JIJIs1 TEXHOJIOTHH.

DaKTOphI, ONMPEACIAIONINE CKOPOCTh XUMHUKO-TEXHUUECKUX ITPOIIECCOB, MPOTEKAIOIIUX B
TOMO- M TE€TEPOreHHBIX cpenax. Pojb KOHIEHTpallMu peareHToB, TeMIIepaTyphl, JaBICHUS U
OOHOBJICHHMSI TIOBEPXHOCTH PEarnpyrommx ¢a3 Ha CKOPOCTh MPOTEKAaHUS TEXHOJIOTHYECKHX
MIPOLIECCOB.

OcnoBable  (opmynel  ckopoctd XTII. KuHernka sieMEHTapHBIX (OJHOCTAAMHHBIX) H
HE3JIEMEHTapHBIX (CIIOYKHBIX ) XUMHUUECKHX peakiuii. KoncranTta (koadduimenT) ckopocty. Brusiane
JBIDKYIIEH CHJIBI HA CKOPOCTh TEXHOJIOTMYECKUX ITPOLIECCOB.

TexXHONMOrHUeCKHe TPUEMBI YCKOPECHUS (3aMeIJICHHS) peakuuid. DKOHOMHUYECKHE |
TEXHOJIOTHYECKHE (haKTOPbI, OTPAHUYMBAIONINE ITPUMEHEHHE BBICOKUX TEMIIEpaTyp U JaBICHUI
KaK CpeJCTB peryiaupoBanusi ckopoctu X T1I.

BiusiHMe rUApOIMHAMUYECKON 0OCTAaHOBKM M TYPOYJIICHTHOCTH pearupyromeid cMecH Ha
CKOPOCTh TEXHOJIOTUYECKUX MPOIIECCOB.

[TpombinnenHbiii katanus. [Ipou3BOACTBEHHBIE MPOILIECCHl C MPUMEHEHUEM TBEPIbIX,
KUAKAX W Tra3000pa3HbIX KaTaim3aropoB. OCOOCHHOCTH —ammaparypHOro oghopMIICHUS
KaTaJIMTHYECKUX MPOIeccoB. brokaramn3aTopsl ¥ KMMOOMIM30BaHHbIC (DEPMEHTHI.

ColppeBast  0a3a  XMMHUYECKOM  IPOMBINUICHHOCTH.  3aJayd  CTaHJAapTU3allWH,
KOHJIUITMOHUPOBAHUS U O0OTAIICHUS CHIPBSI.

CyIIHOCTh KOMIUIEKCHOTO U PallMOHAJIBHOTO MCIOJIb30BAHUS CHIPHEBBIX PECYPCOB.
[TpuHIUIIBI OpraHU3aIlii MAJIOOTXOIHBIX M O€30TXOAHBIX TEXHOJOTHYECKHUX cxeM. BTopuuHoe
CBIPBE U €ro mepepadoTKa.

dyHmamMeHTaIbHbIC  KpUTepUH S(PGEKTUBHOCTH  HMCIOJIB30BAaHUS  CBIPHEBBIX U
HSHEPreTUUECKUX PECYPCOB.

Buabl ¥ ICTOYHHKY SHEPTHUH, HCIIOJIB3YEMBIC B XUMHYECKHX IIPOU3BOACTBECHHEIX IIPOIECCaX.
CormocraBieHrue MacImTadOB W3MEHEHHS Pa3IMYHBIX (OPM DHEPTHH B THIIOBBIX IIpOIEccax
XHMHYECKON TEXHOJIOTHH.

TepMmonuHaMHuyecKkas IIKajla KauecTBa TEIJIOBOM SHEPrUH. YpaBHEHHMS OanaHca SHTPOIMH;
POCT SHTPOITMHU B TEXHOJOTHISCKOM IMPOIECCE. DHEPTOTEXHOJIOTHUECKHE CXEMBI U UX CYIITHOCTbD.
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XvMrdeckas TEXHONIOTHS U MarepuanoBeicHre. CoBpeMeHHas CHCTEMAaTHKa KOHCTPYKIIMOHHEIX
MaTePHAJIOB II0 COCTAaBY, CBOMCTBAM M (DYHKIIMOHAILHOMY Ha3HAYECHHUIO.

DyHKIMOHAILHBIE MaTEpHUalbl B XHUMHYECKOH TEXHOJOIMM: KaTalu3aTOpbl, a0COPOCHTEI,
MeMOpaHbl, (PUIBTPYIOIINE COCTABEI, CEHCOPBL, AJIEKTPOILI U T.I1. MeTaInyecKre 1 HEMETAJIMUECKUE
MaTepHalIbl, OCOOCHHOCTH MX 3aIlIUThLI OT KOPPO3HH.

CoBpeMEHHOE XHMHYECKOE IPOM3BOACTBO KaK CIIOKHAs cucreMa. IlocraHoBKa 0OmIei
3a7a4n pa3padOTKU U co3gaHus XuMuko-rexHonoruueckux cucreMm (XTC). [Ipunuunel u ooIas
CTpaTerusi CACTEMHOT'O MOIX0/a.

OcHOBHEBIE TTOHATHA U onpeneaeHus cucremuoro aHanusa XTC. Kimaccudukamusa moaenei
XTC. Tunbl TeXHOJIOTHYECKUX CBSI3CH.

CTpyKTypHas Hepapxus TEXHOJIOTHYECKUX cucteM. Matemarndeckue Moaenu X T'C. 3amaun
CHHTe3a, aHam3a 1 ontuMmusanuu mozened XTC. Ilpo0iembl, BOSHHKAIOIINE MIPH pa3padOTKe U
SKCILTyaTalldM arperaTtoB OobIION equHnyHoNM MomHocTd. Hanesxnocts XTC.

%KOHOMI/I‘-IGCKI/IG mokasareni  A(P(EKTUBHOCTH XHUMHYECKOI'O IPOM3BOJACTBA. T EXHHMKO-
SKOHOMUYECKHE 0COOCHHOCTH XMMHYCCKOH IMPOMBINIICHHOCTH. CTPYKTYpa 3aTpar Ha IPOU3BOACTBO
U peanu3anuio npoaykuuu. Ce0ecTOMMOCTh IIPOAYKIMH, MPUObLIL M IieHooOpa3oBaHue. OleHKa
3 PEKTUBHOCTH HHBECTUIIMOHHBIX TIPOCKTOB.

TQOPETI/I‘IGCKI/IC OCHOBBI XHMHYECKOIi TeXHOJIOTHH

Makpockonuyeckass Teopus (HU3UKO-XMMUUYECKUX SBJICHHM - TeOopeTHUecKkas Oa3a
XAMHYECKOW TEXHOJOTMH. BakHelIne MaKpOCKOIUYECKHE IapaMeTphl, XapaKTEePU3YIOIIHE
MIEPEHOC M IPEBpAICHUE BEIISCTBA, UMITYJIbCA M SHEPIrUU B PaACIpPEACIsIeMbIX HEPaBHOBECHBIX
CUCTEMaX.

O06o6miennas Gopma auddepeHInaIbHbIX YPaBHEHUH OaaHca, CBA3LIBAIOIIMX (DYHKIIMH
IUIOTHOCTH, IOTOKA M HMCTOYHHMKA CyOCTaHIMH. Kiaccmueckue 3aKOHBI ITPOIOPIHMOHAIBHOCTH
KOHJIYKTHUBHBIX IIOTOKOB XHMHUYECKOIO KOMIIOHCHTA, HMIIYJIbCa W TEIUIOTHI TI'PAMCHTOB
KOHIICHTPAILMH, CKOPOCTH U TEMIIEPaTypBhl.

XapakrepucTiuka Kod(D(DUIMEHTOB IIepeHOca B Pas3iMuHbIX cpenax. KoHkperHble (HOpMBI
JudhepeHIMaIbHbIX YPaBHEHNI OaaHca BEISCTBA, UMITYJIbCA H SHEPIHH.

DIIeMEHTHI MEXaHUKH KUIAKOCTCH M ra3oB. BaxkHenme (hu3ndecKre CBONCTBA «HICaIbHBIX)
U «peaJIbHBIX» KUIKOCTCH, OTHOCAIIUECS K IIPOIecCaM XMMUYCCKON TEXHOJIOTHH.

DIIEeMEHTBI THIPOMEXaHUKH M TEXHHUYECKON TuapaBiMku. duddepeHiuanbablie ypaBHSHHS
Diinepa 11 moKosIencs KuaKkocti. OCHOBHBIC YpaBHEHHS THIPOCTATUKU U 3aKoH [Tackais.

PexxuMbl BYOKEHMS KUIKOCTU. KpuTepud ruapoJrHaMHUECKOro momodus PeliHomibaca.
TedeHwue CIUIONIHOM Cpe/bl B I1aIKOCTBOJIBHBIX KaHajIaX.

OCHOBBI THAPOKMHETUKH U THAPOJIUHAMHKH, YypaBHeHHE bepHym. MaTepuaibHbIi OanaHc
TUAPOMEXaHHYECKHUX ITPOLIECCOB.

JIBKyImas cuia THIPOMEXaHHYECKHUX IMporeccoB. Hacockl, HacocHas yCTaHOBKA,
KOMITPECCOPHBIC MaIIMHbI. MeTobl CMEIICHHS (a3 U pa3BEIACHUS ITeTePOreHHbIX CMECeH.

TemnoBele Mporecchl B XUMHUYECKOH TexHoyiornu. OOImas XapaKTepUCTHKa IIPOIECCOB
termooomMeHa. OCHOBHOE ypaBHEHHS TEILIONIEPEIayuH.

VYpaBHEHHUS TEIUIONPOBOJIHOCTH TUIOCKOH M ITWIIMHIPUYECKOW cTeHkH. KoadduimeHt
TeIIoNnepeaaur U ABMKYIIAs CHIIa TETJIOBBIX IMPOIIECCOB.

CniocoObl  TeITonepeIaun: TeIIONPOBOAHOCTh (3akoH Dypbe), KOHBEKIHs (3aKOH
oxJnaxJeHus: HproToHa) U TerioBoe u3iydeHue (pacuerHas popma 3akoHoB Credana-bonbiimana).

TemmeparypHoe TIojle W TEeMIIepaTypHbIH TpagueHT. KodpduimenTsl Tem-aonepeHoca:
MOJIYDMITUPUYECKUE KPUTEPHUATIbHBIE COOTHOIICHHUS. TeIIo0T/1aua Mpyu H3MECHEHUH arperaTHOro
cocTtostHus. TermI000MeH ¢ 3epHUCTHIMH MaTeprajaMHi M HacaIKaMu.

BaskHelilie TeIIoBbIe MPOLIECCH (HarpeBaHue, OXJIaXIeHHEe, KOHACHC A U UCIIapEHHE) B
XAMUYECKOH TeXHOJOrnM. BrimapuBanne (4YacTHBIM Ciiydali HMCHApeHHsA) Kak METOJ
KOHIIEHTPUPOBAHHUS PACTBOPOB TBEPABIX HEJICTYUUX BemecTB. [yt HHTEHCH(UKALIUK IIPOIECCOB
TEIUTI000MEHA M TTOBBIIICHUS X TEPMOIHHAMUYECKON d(D(HEKTUBHOCTH.

OO011as XxapakTepHCTHKA TEINIOOOMEHHBIX arapaTroB. PekyrepaTuBHbIC, pereHepaTUBHBIC U
CMECHUTEJIbHBIC TEIIIOOOMEHHBIC aIllapaThl.

OOmme cBeaeHUST O MacCOOOMEHHBIX ITpolieccax. MecTo MaccomepeHoca B 0oOIIei
TEXHOJIOTHYECKON cxeme. OCHOBHBIC IMPHHIIMITBI MAaCCOOOMEHHBIX TPOIECCOB B CHUCTEMaX 2d3-
HCUOKOCTDb, HCUOKOCHb-HCUOKOCHIb, 2A3-MEEPO0e MENO U HCUOKOCIb-MEepooe meio.

PaBHOBeCHBIC, KMHETHYECKHE M MEXaHWYeCKHe (HAKTOPhI B OPraHM3aIldd IIPOIECCOB
MexdazHoro maccooOMeHa. MarepuanbHblii Oanmanc. PabGoume muHum. JIBrkymias cuiia
MaccomepeIaym.

OcHOBHBIE CITOCOOBI Maccomepenaur: MoyeKyaapHas guddy3us (ypaBHenns Duka),
KOHBEKTHBHBIN TiepeHoc. MoaudummpoBaHHbIe ypaBHEHHS Maccorepenadn. CHCTeMBI ¢ TBEpAOH
(dazoii. TuddepeHnpansHoe ypaBHeHHE KOHBEKTHBHOM TP y3HH.

ITomoOue mporeccoB Macconepeaaun. Kpurepuu nmogoous guddy3noHHOro MacconepeHoca.
Cpenusis ABWXKYyIas CHJIAa M METOABI pacueTa MacCOOOMEHHBIX IPOICCCOB. AHAJIOTHUs
CTaIMOHAPHBIX MaCCOOOMEHHBIX ITPOIIECCOB C TEIIOBBIMHU.

AOGcopOrus. dusznueckne OCHOBBI. PaBHOBECHE B cCUCTEME 2a3-dicuOKOCcmb. MaTepuaabHbIi
U TEIJI0BOM OanaHnc abcopOIMOHHBIX MTPOLIECCOB, UX KUHETHYECKHE 3aKOHOMEPHOCTH.
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ArmmaparypHoe odopMiIeHHe aOCOPOIMOHHBIX IPOIIECCOB. MaTreMaTndeckoe MOJICTUPOBaHHE
HECTAIIMOHAPHBIX IPOIIECCOB aJICOPOIMU B KOJIOHKAX C HEMOJBIDKHBIM ClIoeM copOeHTa. OrnvcaHue
BHYTPHIU(D(HY3HOHHOTO PEXKMMa COpOLIHH (eCcOpOIIMH) BEIISCTBA B TOPUCTHIX I'PaHyJIax aacopOeHTa.
[TpuHIMIMaIbHBIE  CXeMbl  abcopOuuu. KpuTepur IOCTPOCHMS ONTUMAIbHBIX — COPOLIMOHHO-
JIECOPOIMOHHBIX IUKJIOB.

[Teperonka kuakocteil. OOmMe CBEIEHUS O NPOCTOM MEPEroHKE (IUCTUIUISIUHN) H
pextudukanuu. XapakTepucTHKa JBYX(a3HBIX CHCTEM KHUIKOCTh-TIap. Da3oBoe¢ paBHOBECHE U
KJ1accu(UKaIus OMHAPHBIX CHCTEM.

ArnmaparypHoe opopMIICHHE W MOJCIMPOBAHUE MPOIECCOB PAa3BEIACHUS JKUIKUX CMecei
METOJIOM pekTHduKaiuu. [JIyOrHa pa3feieHus W IMPOU3BOJUTEIBHOCTh PEKTHU(MHUKAIIMOHHON
KOJIOHHBI. OCHOBHBIC HCTOYHHUKHU SHEPIro3aTpaT Mpu PEKTU(GUKAIIMK U ITYTH KX CHHKCHHUSI.

ITporieccel MeMOpaHHOrO pasjeneHuss cMmecedl BemectB. CyIIHOCTP UM KHHETHYECKHUE
OCOOCHHOCTH MEMOpPAaHHOM TEXHOJIOTMH. PaBHOBECHbIE M  KHHETHYECKHE  (DaKTOPBI,
onpeaensone 3pPEKTUBHOCT, MEMOPAHHOIO pa3Ie/ICHHS.

Hepapxudeckas CTpyKTypa COBPEMEHHBIX MEMOpaHHBIX MaTepHalioB. TeoperhyecKkas
MUHHMaJIbHass paboTa pa3BeAcHHMS. MemOpaHHBIC ammapaTbl; MHOI'OCTYIICHYATHIC KAaCKaJlbl
pa3IeIUTEIbHBIX MOTYJICH.

MogenupoBaHue XHMHKO-TEXHOJIOTHYECKUX IIPOIECCOB. 3HAUYCHWE M B3aHMOCBS3b
TEOPETUUYCCKUX U IKCIEPUMEHTAJILHBIX METOJO0B MCCIeAOBaHUA. MOJeIMPOBaHUE KaK CPEJCTBO
COKpaIICHHUs CPOKOB Mepexoa OT JJA0OPATOPHBIX MCCIACAOBAHNN K IPOSKTHBIM pa3padOTKaM.

Teopus mogoOus Kak OCHOBA MOJICIMPOBAHUS XUMHUKO-TEXHOJOTHYCCKUX IIPOIECCOB U
peakTopoB. Buabl momoOms W KiaccubuKamusg MoJENeH (CHMBOJIMYECKHE, pPCaIbHBIC H
MBICJICHHBIE).

Bunpl MogenupoBaHus B XUMHUYECKON TeXHOJOTHH. O0JaCTH MTPUMEHEHHS U OTPaHUYCHUS
HCIIOJIb30BaHUS (PU3UYCCKOTO MOJICIMPOBaHUA. MoOJCIIb MEeXaHHYeCKoro momoous. Kpurepuit
HrroToHna.

CymHOCTh HW OCHOBHBIE JTalbl MAaTEMaTHYECKOTO MOJCIUPOBAHUS: ITOCTPOCHHUE
MaTeMaTH4YeCKOM MOJCIH, CO3J[aHWE aJrOpUTMa, YCTAHOBJICHHE aJCKBATHOCTH MOJCIA |
peanpHOTO mpolecca. IlpemMyriecTBa MaTeMaTHYECKOTO MOJICTUPOBAHUS Ha 3JIEKTPOHHO-
BBIYMCIIUTEIHHBIX MAIlIMHAX.

OO01me cBeIcHUS 0 XMMUYECKUX peakTopax. Kimaccudukarus peakTopoB ¥ peKUMOB HX paOOTEHIL.
TpeOoBaHus, MPEIBIBISCMbIC K XMMUYCCKAM PEaKTOpaM. Y paBHEHHS MaTepHaJIbHOro OajaHca Jijis
AIIEMEHTApHOT0 00hEeMa IIPOTOYHOTO PEaKTOpa.

I'maponnramuyeckass oOCTaHOBKA, OPTaHU3AIMOHHO-TEXHUYECKAs CTPYKTypa, YCIIOBHS
TerutooOMeHa, (ha30BBIM COCTAaB PEAKIMOHHOM CMECH M KOHCTPYKIIMOHHBIE OCOOCHHOCTH
XHMHYECKHUX PEAKTOPOB.

MareMaTtrndeckoe MOJCIMPOBAHUE XHMHYECKHX PEaKTOPOB W IPOTEKAIONIUX B HUX
XHMHYECKHUX IIPOIIECCOB. XHMHMYECKHE PEaKTOPhl C HIACATPHOM CTPYKTYpOM IIOTOKAa B
HU30TEPMHUYECKOM PEXKHIME.

Peakropsr maeanpHoro cmemenus (PUC) nepuognueckoro (PUC-IT) m HenmpepsIBHOTO

(PUC-H) neiicTBus; uX MaTeMaTHYEeCKHE MOJCIH. XapaKTEePUCTUUYECKHE YpaBHEHUS
MIePHOIMYCCKUX U HEPEPBIBHBIX PEAKTOPOB B CTAIIHOHAPHOM PEKUME.
Peakrops! nacansHoro BeitecieHus (PMB). MaremaTudeckoe onrcanye Tpyo4aToro peakropa B
HECTAIMOHAPHOM pexkuMe. IIpoduim TUHEHHBIX CKOPOCTEH ITOTOKA B JIJAMHUHAPHOM, Pa3BHTOM
TYpOYJICHTHOM M TOPIIHEBOM PEKHUMaX TEUCHHS KUIKOW PEaKIMOHHON CMECH B IPHUTOYHBIX
TPYOUaThIX peaKkTopax.

CpaBHeHne >(P(PEKTUBHOCTH PA0OTHI MHPOTOYHEIX PEAKTOPOB HACAILHOIO CMEIICHHS W
HJIeaTbHOTO BBITeCHEHHS. DaKTOPBI, OTpaHUYNBAOIINE IPUMEHEHHE aImapaToB, padoTaONINX B
pexnMe, OJTM3KOM K UIeaTbHOMY BBITCCHEHUIO.

Kackam peakTopoB wHaealbHOTO CMEIICHWsA. MareMarndeckas MOJCHh KacKaja.
AHaIMTHYeCKWE W YHCICHHBIE METOABI pacyeTa Kackaga. CEKIHMOHHBIE PEaKTOPhl C
MePEMEIITNBAHNEM.

XUMHYECKHE PEAaKTOPBl C HEUACANILHON CTPYKTYPOH THIPOIUMHAMHUYECKOW OOCTAHOBKH.
[Tpy4nHBI OTKJIIOHEHUH OT WCATHHOCTH B IPOTOYHBIX PEAKTOPAX.

Mogenu peakTopoB C HEUJEaTIbHOM CTPYKTYpOW IIOTOKOB PEaKIMOHHOM CMECH.
OnHomapaMeTpuieckue saeeuHas u Auddy3noHHas MOJICTH.

HpOI/I3BOIlCTBeHHBIe NMpoueccCol

Cratuyeckue ¥ TPOTHO3HBIE JIaHHBIE O CBHIPHEBOM M DJHEPreTUYECKOM O00€CIIeueHUN
COBPEMEHHBIX KPYMHOMACHITAOHBIX XUMHYECKHX MPOU3BOJACTB. CBEICHHS O MHUPOBOM U
OTEUECTBEHHOM IPOM3BOJICTBE BAXKHEUIIUX TPYII XUMUYECKMX MPOAYKTOB B TOHHAXKHOM U
CTOMMOCTHOM BBIPAYKEHUU.

OO0mue cBeneHUs: 00 OCHOBHBIX MCTOYHHKAX MPOMBIIUICHHBIX OTXOJOB M BBIOPOCOB, MX
BO3ICUCTBUH HA OKPYKAIOMIIYIO CpeAy. Y THIM3AIUS OTXOA0B U MepepaboTKa BTOPHYHOTO CHIPhS.
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MHOroBapyaHTHOCT, M CJIOKHOCTh PpCIICHHS 3aJaud CHHTE3a M ONTHMH3AIUN
TEXHOJIOTHYECKOM CXEMBbI COBPEMEHHOI'O0 KPYITHOTO XHMHUYECKOTO IPOM3BOACTBA. [IpuHIIHI
MHOTOCTAIUMHOCTH XHMHYECKOH IIepepaOOTKH HMCXOJHOTO ChIPbSi B KOHEUYHEIC (IICJICBHIC)
MIPOTYKTHI.

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

IlogcucreMbl KOHTpPOJISL M yIOPaBICHUS TEXHOJOTMYECKMMU IIpoleccamMu. Buabl
TEXHOJIOTUYECKOTO aHAIN3a HA XUMUYECKUX MPEITPHITHIX.

IlepcrieKTUBBI  MICIIOJIB30BAHHMS  CYINEPKOMIIBIOTEPOB IS aHaIW3a JUHAMHYECKOI'O
MOBEJICHUS MHOTOCTYIICHUATHIX TEXHOJIOTHYECKUX CHCTEM U ONTHMAJIBHOIO YIIPaBICHUS
JICUCTBYIOIIUMH XUMHYECKUMH ITPOU3BOJICTBAMH.

Texnonorus cepHoil kucioThl. CrIpbeBas 0a3a CEpHOKHCIOTHON IMPOMBIILIEHHOCTH. BHbl
CepOoCoIepKAIIETO ChIPhs. VICITOIb30BaHUE OTXOASIINX Fa30B BETHON METAJUTYPTHH U TEILIOBBIX
3JICKTPOCTAHITUH.

[Teuynoe oTaeneHrne COBPEMEHHOT0 CEPHOKHCIIOTHOTO 3aB0ia. DU3UKO-XUMHYECKUE OCHOBBI
oOkura cepocojepiaiero ceipbs. OOmias xapakrepuctuka mnededi BX3, IIO u KC.
MarepuaabHbIil M TETUIOBOW OajaHC MEYHOTO OTACIICHUS I 00KHra KorueaHa.

OuuncTKa 00)KUTOBOI0 rasa, PU3NKO-XMMHUECKHUE OCHOBBI MEXAaHHYECKOT'0 U 3JICKTPHUUCCKOTO
METOJI0OB OYMCTKH. OUHUCTHOE OT/ICIICHHE COBPEMEHHON KOHTAKTHOW CEPHOKHUCIOTHOM CHCTEMBI.

PaBHOBecHBIC M KWHETHYECKHE 3aKOHOMEPHOCTU IpoueccoB okucieaus 802 B 303 Ha
Karamm3aropax. CucreMa ABOMHOI0 KOHTAKTUPOBAHUS M JBOMHOM a0COPOIHH.

Karammuzatopsl okuciaenus 502 B 503. BananueBas konrakTHas Macca cepun BAB, CB/I, UK.
KoHTakTHBIE armaparbl ¢ BHyTPEHHUM U BHEIITHAM TCIFIOOOMEHOM.

DOHU3NKO-XUMHUYCCKUE OCHOBBI a0COpOLMM CEpHOrO aHTUJpHAa W3 Ta30BOH CMECH.
MoHOruApaTHLIN U 0JIEYMHBIH a0copOepsl. AOCOPOILIMOHHOE OTACIIEHHE CEPHOKHUCIOTHOTO 3aBO/A.

KoHnTakTHas1, cxema IIPOU3BOJICTBA CEPHOM KHCIOTHI KaK CII0JKHAs XMMHKO-TEXHOJIOTHYCCKasT
cuctema. [lytn MHTEHCH(DHMKAIMH CEPHOKHUCIOTHOIO IPOM3BOJCTBA. TEXHUKO-DKOHOMHUCCKHE
MMOKa3aTeIu.

[TpoGaema cBsizaHHOTO a30Ta. KimroueBoe 3HaueHHe TEXHOJIOTHHU CBSI3BIBAHMS aTMOC(EPHOTO
a30Ta B PEIICHUH MPOJOBOJILCTBEHHOTO BOIIPOCA.

Crioco0BI MOJIYYEHHS a30TOBOJOPOAHON cMecu. CTpyKTypa COBPEMEHHOIO IPOM3BOACTBA
aMMHaKa W3 NPHUPOJHOrO rasza. ['MOKOe HCIIOJNIB30BAaHUE TI'CTEPOrCHHBIX KaTalu3aTOpPOB B
MHOTOCTYIIEHYaTON cXeMe MPUTOoTOBICHUS 1 ouncTku ABC.

TepMogumHaMHUYeCKMEe ¥ KHHETHYECKHME OCOOCHHOCTH TMpollecca CHHTE3a aMMHaKa.
Oco0eHHOCTH IUPKYISIIMOHHON CXEMBI. Y THIIM3AIHs OTXOIAIIMX ra3oB. OLieHKa OTeph SKCIPTHU
U KaIllUTaJbHBIX 3aTpar.

®U3NKO-XUMHUYECKHE OCHOBBI M ammapaTypHoe OMOpMIICHHE NPOIECCOB CEJICKTUBHOIO
OKHCJICHHS aMMHaka. [IpOMBIIIICHHBIE KaTaln3aTopbl. AJIbTEPHATHBHBIC BapUAHTHI MPOILIECCOB
KOHBEPCHUHU aMMHaKa.

CTpyKTypa U OCOOCHHOCTH TEXHOJOTHYECKOH CXEMBbI MPOM3BOJICTBA pa30aBICHHOW a30THOU
kuciaoTel. [IpombimmenHas peamsanust cxembl MO->MO>->HI'MQO;. OCHOBBI KaTaJIMTHYECKOTO
00€3BPEKUBAHUSA OTXOIANIMX Ta30B. [IpHUUMHBI HHU3KOH SKCOPreTHUECKOH 3(P(HEKTHBHOCTH
MIPOU3BOJICTBA A30THOM KUCIIOTHI.

[Tpon3BOICTBO KOHIIEHTPUPOBAHHOW a30THOW KUCIOTHI. AHanu3 auarpamm cocrosiaus HO-
HNOs u HoO-H2SO4s-HNO:3. Tpsimoid (HUTpoOJIeyMHBIN) METOJT MTPOM3BOACTBA KOHIICHTPUPOBAaHHOM
a30THOM KUCIIOTHI.

DUBHKO-XUMUYECKUE OCHOBBI M TEXHOJIOTHUECKAsl CXeMa IMPOU3BOJCTBA HUTPaTa aMMOHHUSI.
Hcnonp3oBaHrue  TEIUIOTHI — HeWTpanmu3anuu. IIpomsBojactBo  kapOammma.  IlepcrieKTHBBI
OMOTEXHOJIOTUH B PEIICHUH MPOOIEeMbI (PUKCAIIUN a30Ta.

[TpousBoactBo dochopa u dochopHoii kucimoTel. BBIOOp cmocoba TEXHOJIOTHYECKOM
1epepadOTKu  (KUCIOTHOTO, TEPMHUYECKOTO, THIPOTEPMUYCCKOTO, IUIA3MOXHMHUYECKOTO)
(dochaTHOr0O MHHEPATIBLHOTO CHIPHSI.

DKcTpakiuoHHas (pochopHast KUCIOTa Kak OCHOBA MPOM3BOACTBA MUHEPAIBHBIX YI00PCHHIA.
DIIEKTPOTEPMHUYECKOE TOJyUYeHHE »dJeMeHTapHoro ¢ochopa H TepMUUYECKOr (ochopHoi
KHCITOTHI.

DOU3UKO-XUMUYECKUE OCHOBHI Pa3IOKeHUS IPUPOIHEBIX (hochaToB cepHO, a30THOM U pochopHOit
kuciaoramu. [Tonmurepmudeckuii aHaIn3 (Ga30BbIX PABHOBECUH B paCTBOPAX MHOTOKOMITOHEHTHBIX
CHCTEM - OCHOBA BBEIOOPA TEXHOJIOTHUECKUX ITapaMeTPOB Mpoliecca KOMIIJIEKCHON epepaboTKu
aratuTa. JleruapaTHeIN, MOJUTHIPATHBIA M aHTUIPUTHBIA CIIOCOOBI Pa3JIOKCHHUS.

CoOBepIIICHCTBOBAaHUE aNmapaTypHOro OGOpMIICHUS KHCIOTHOTO Pa3I0oKEHUS MPUPOTHBIX
docharoB: mepexo OT KacKaJa pPEaKTOPOB C IEPEMEIIMBAHHEM K JIAOMPUHTHOMY THITY
HEIpephIBHOrO 3KcTpakTopa. CocTaB M KOHICHTpaIus oOpasyromieiics GpochopHOl KHCIOTH B
3aBHCUMOCTH OT TEMIIEPATypHOTO peXUMa M CIlocoda pasiioKeHUs anaTuTa. bamanc mo ¢rTopy B
npou3BoicTBe (HOcHOPHOI KHCIOTHI U YAOOPEHUil.
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OCHOBHEBIE HAIIPABJICHHS IPUMEHCHHUS 3JICKTPOXUMHUYECKUX IIPOU3BOACTB. IlepBUuHbIC U
BTOPHUYHBIC XUMHUUYCCKHEC UCTOYHHUKH 3JCKTPOdHEpPrun. [IpenMyIinecTBa 3JeKTPOXUMAYECKUX
MIPOHU3BOJCTB MEPE] XUMUICCKUMHU.

TeopeTrndueckre OCHOBBI AJIEKTPOJIN3a BOJHBIX PACTBOPOB M PACILIABICHHBIX cpell. Brixon
10 TOKY, KO3((PHUIIUEHT UCIIOJIH30BAHUS SHEPTHH K OajJaHC HAIPSHKCHUI.

DNEKTPOXUMHUYECKOE IPOU3BOJICTBO XJIOpa M KaycTHYecKou coabl. OCHOBHBIC CTaauHU
Ipolecca MPUTOTOBICHUS W OYHCTKH paccoja. DIEKTPOJIHU3 BOAHBIX PACTBOPOB XJIOPHIA
HATPHS.

Tumel MOPOMBINUICHHBIX SJICKTPOIUTHYCCKUX BaHH. OJCKTPOJHM3EPHI C TBEPIbIM
CTaJIbHBIM KaTOJOM M (PUIbTpYIOmeH auadgparMoit, peakTopsl IJIs Pa3I0kKeHHS aMalblraMbl -
3JIEKTPOJIM3EP C PTYTHBIM KaTOdOM.

CpaBHUTCIBHBIN aHAJIW3 TEIUIOBBIX IIOTOKOB M IIOTOKOB OJHEPIrHH B Pa3IMdHBIX
TEXHOJIOTHYECKUX CXeMaX IIPOM3BOJCTBA XJOpa M E€IKOr0 HaTpuUi. DKOJOTHYECKHE H
CAaHUTAPHO-TUTHCHUYECKHE  aCIEeKThl  DJJICKTPOXHMMHUYECKHMX M DJICKTPOTECPMHYCCKUX
MIPOHU3BOJICTB.

DHepreTH4eckrue MnpoOJIEMbl XHMHYECKOH TEXHOJIOTHMH. MHpPOBBIC 3ammachbl TBEPIBIX,
KHIKUX U ra3000pa3HbIX BUAOB TOILIMBA. J(MHaMUKa pocTa moTpeOIeHUS Pa3IUYHBIX BHUIOB
SHEPrOHOCUTEIICH.

OOmas xapaktepucTuka HedTH (YriIeBOIOPOIHBIA COCTaB, COpTa, CBOWCTBA) U
He(pTenpoAyKTOB  ((DpakIUOHHBIM COCTaB, JIUIOHALIMOHHBICE CBOWCTBA, XHMHUECKas
CTaOMIBHOCTE U IIp.), IIOATOTOBKA HEPTH K IIEPEPadOTKE.

ITepBuunble (pusuyeckue) MeToAbl IepepadboTku HedTH. IIpsiMas meperoHka HedTH.
CocTaB M XapaKTepHCTHKAa JUCTHILIATOB. ATMochepHble M aTMocdep-HO-BaKyyMHEIC
YCTaHOBKH IS IPSIMOM neperoHkn. O4YnucTKa IPOAYyKTOB IIPSIMOU IIEPETOHKH OT CEPHUCTHIX U
KHCIIOPOJIHBIX IIPUMECEH.

Bropununsie (pH3UKO-XHUMHUYECKHE) METOALI I1epepaboTKu He(DTH U HEDTEIPOIYKTOB.
TexHOTOTMYECKHI PEeXUM U MPUHIUIIMAIbHAS CXeMa TEPMHYCCKOr0 KPEKHHIa C BBICOKOU
peakIMOHHON Kamepoli. AnmaparypHoe odopmiaeHHEe mpoliecca. XapakKTepUCTHKa OCH3UHOB
TEPMHUYCCKOT'0 KPCKHUHTIA.

I'my0okme OeCTPYKTHUBHBIC IIPOIECCHI paclaja yrieBOJOPOAOB, IIPOTEKAIOIIUE IIPU
TepPMOKATaJIUTHYECKOM KpeKHuHTe. KaTaauTuueckuii KPEeKUHT - BaXKHEUIIHH MHOTOTOHHAXKHBIM
TEXHOJOTMYCCKHUI Ipoliecc IepepaboTKu HePTIHBIX (Gpakiuil. THIIBI KOHTAKTHBIX allapaToB.
CBoiicTBa OCH3MHOB TEPMOKATATMTHYCCKOTO KPEKUHTA.

KoHTakTHBIE MacCHI IJIs KATATMTUYSCKOT0 KPEKUHTa. AJTIOMOCHIIMKATHBIE KaTalln3aToOPkI (OT
MPUPOJIHBIX TJIMH JO0 IICOJHUTCOASPKAIIUX CHUHTEeTHYeCKuX). HoBble MomudHIMpOBaHHBIC U
yIbTPacTabMIN3UPOBAHHHBIE MUKPOC(EpPHBIE KaTalIN3aTOPHI.

DOBOMIOLNS TEXHOJOTHUECKOro O(GOPMIICHHS IIPOIecCa KaTAIMTHYECKOTO KpPEKHHIa:
CTAallMOHAPHBIA CJIOM KOHTAKTHOH MAaCChl, IICEBAOCKIIKCHHBIM MUKPOCHEPHBIA CIOH H
JIBIDKYIIUICS CIIOM IPaHyJIUPOBAaHHOTO Karaiu3aTopa. OCHOBHBIE TEXHOJOTHYECKHUE MTapaMeTPhl
COBPEMEHHBIX CXEM TEPMOKATATUTUYECKOTO KPEKHHTA.

Ounctka ®  crabmimzanusg  HedTenpoaykToB. Illemounas, cepHOKHCIOTHas,
aJcopOLMOHHAs M KaTaJUTHYECKas OYHCTKA. | MAPOOUMCTKA M OYHCTKA HA CEIEKTUBHBIX
pactBopuTeNax. OxpaHa OKpyKaroleH cpeabl Ipu HedTermepepadoTKe.

[IpoMbIIeHHBIH opranndeckuii cuHTe3. OCHOBHBIE TPYINLI HCXOJHBIX BEIISCTB
(mapaduHOBEIC, OJe(UHBI, aleTHICH, apOMaTHYECKHE, OKHCh yriepoJa M CHHTE3-Ta3),
HCIOJIb3YEMBIX B OPTaHUYECKOM CHUHTE3E.

Tunoskie IPoOIECChI OONBIIOI0 OPTAHUYECKOTO CUHTE3a: OKHUCIIEHUE U BOCCTAHOBJICHHE,
THJIPUPOBAHME U ACTUAPHUPOBAHME, THAPATALMSA U JETHUApaTallys, THAPOJIN3, alKHINPOBAHUE,
KOHJCHCAILIMSA,  IOJUMCPHU3aLMsA,  JdTepH(UKAIUs, HUTPOBAHHE,  TaJOTC€HUPOBAHHUE,
cyabupoBanue U T.n. OTIMYUTEIbHBIE OCOOCHHOCTH IPOIECCOB IMPOMBIIIICHHOTO
OPTraHUYECKOI'0 CHHTE3A.

CHHTE3Bl Ha OCHOBE OKHMCH yriiepona u Bojopona. Padorer Cabarse, OpaoBa, ®umrepa
n Tpomnma. CwuHTE3Bl ajdkKaHoOB (40  CHHTETHYECKOTO  OeH3WHA), aJKe-HOB,
KHCIIOPOJICOACPKAIINX COCTUHCHUH. .

Cunrte3 meranoja. AHamorust (yHKIIHOHAILHBIX CXEM ITOJYYEHHS a30TOBO-IOPOJHOM
cMecu (g CcUHTE3a aMMMakKa) W CHHTE3-raza ([jsf IoJydeHus MeTaHolsa). Dusuko-
XHMHYECKHE OCHOBEI mpoiiecca. [IpuMeHrnMOCTh ypaBHEeHHs TeMKHHA JJIs aHaau3a CKOPOCTH
CHHTE3a METaHOJIa.

TexHosornueckass ¥ (yHKIMOHAIBbHBIC CXEMbl CHHTE3a MeTaHola. KOHCTPYKTHUBHBIC
0COOEHHOCTH KOJIOHHBI CHHTE3a U KOHTAKTHBIX CHCTEM. TeXHUKO-9KOHOMUYECKHUE IT0KA3aTeIu
arperaTta ¢ COBMEIIEHHOM HAacaJKOH KOJIOHHEI.

HoBble HampaBicHHS B Pa3BUTHU IMPOM3BOACTBA MCTAHOJIA: YKPYIHEHHE MOIIHOCTH
€IMHUYHOTO 00OpYyIOBaHMUs, OCCKOHBECPCHOHHAS Ilepepad0TKa CHHTE3-ra3a, COBMCIICHHE
CHHTE3a METaHOJIa C MPOU3BOJCTBOM JIPYTUX HPOAYKTOB. OXpaHa OKPYKaIOIIEeH cpeanl B
MIPOHU3BOJCTBE METaHOJIA.

I'moparanmss >TuieHa (CEPHOKHCIOTHAS W MpsMas KaTalluTUYecKas) - OCHOBHOM
MPOMBINIJIEHHBIH  CIIOCO0  TPOM3BOACTBa dTaHoJa. DOHU3UKO-XMMUYECKHE OCHOBHI U
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TEXHOJIOTUYECKUE CXEMBI IPOIecCOB. TEXHUKO-2KOHOMHUYECKHE IOKa3aTelan O00eHX CXeM
TOJIYYCHUS ATUJIOBOT'O CITHPTA.

[Tpou3BoacTBO BBICOKOMONCKYIApHBIX coeaunenuld (BMC). CeipbeBas 0a3za, cocraB u
ocHoBHEIe cBoiictBa BMC. IlonuMepH3amMoOHHBIC M ITOJHKOHICHCAIMOHHBIC ITOJUMEPBI, HX
0cobeHHOCTH. TepMOIIaCTUYHBIE U TEPMOPEAKTUBHBIC TTOJTUMEPHI.

[TpomeinuieHHoe monydeHue nomdTIiieHoB (I19) auskon (ITOHIT) u Beicokoit (ITDBII)
I0THOCTH. OCOOEHHOCTH TEXHOJIOIMYECKOM CXEMbI PaIMKAIbHOM IOJIMMEPHU3AI[IH STUIICHA IIPH
pPa3IUYHBIX JABJICHUAX B Ta30BOi ¢aze Ha okcuaHbIX W Llurnme-pa-Hartra karammsaropax B
armaparax ¢ nceBIOCKUKEHHBIM CIIOEM.

Xumudeckas MoaudUKaIus Kak METOJl MPOMBIIUICHHOTO MOJIYy4YeHHUS MOJIUITHICHOB C
HOBBIMH DJKCIUTYaTallAOHHBIMU CBOMCTBaMU. XJIOPUPOBAHHBIM M XJIOP-CYJIbHOUPOBAHHBIN
MOJUATHICHBI. TexXHOJI0THs mepepaboTKu U obsiacTu nmpuMeHeHus 1D u u3genuin U3 Hero.
DKOJIOTHYECKHUE aCIIEKThI TPOU3BOJICTBA M TIepepaOOTKHU MOJUITHICHOB

KO.]IJIOKBHyMbI H TECTOBbIC 3aJaHUA

TemaTuka Cpoku mnpoBeneHust
KOJLUIOKBHYMOB (Cocnacno kanenoapnomy niamy
npoeedeHus KOHMpPOJIbHbIX U
mecmoeguvix 3a0anuu 0eKxanama.)

O01ue BONPOCHI XUMHYECKON TEXHOJIOTUH I
IT'MAPOMEXAHUYECKHUE NPOLHECCHI

TEIVIOBBIE ITPOLHECCBI.
MACCOOBMEHHBIE ITPOIECCHI

XUMUYECKUE PEAKTOPBI. IL, 11

TexHoJI0rHs CEPHOI KHCIOTBI

TexHo0rns NPOU3BOACTBO a30THOM KMCJIOTHI
TexHosioruss NPOU3BOACTBO MHHEPAJbHbBIX III, IIX
ya100peHui

KoHTpoJb 3HaHMIi ¢ HCIIOJIB30BAHNEM TECTOBBIX 3a1aHU I

Temaruka Cpoxn mnpoBeneHust
TECTOBBIX 3aJaHuii (Coznacno xanemoapuomy niamny
npoeedeHus KOHMpPOIbHHIX U
mecmoeblx 3a0aHuU 0eKaHnama,
mecmul umeeromc 6 OanKe
oannvix UBI] KBI'Y)

OO01ue BONMPOCHl XUMMYECKOI TEXHOJIOTHH
I'MIPOMEXAHUYECKHE IMPOIECCHI
TEIIJIOBBIE ITPOLHECCHI.
MACCOOBMEHHBIE ITPOIECCHI
XUMHUYECKUE PEAKTOPBI.

TexHoI0rHe CEPHOI KHCI0THI

TexHoJI0rMsI NIPOU3BOACTBO A30THOM KM CJIOThI
TexHosioruss NPOU3BOACTBO  MHMHEPAJbHBIX
ya00peHuit

IIpoMbINLIEHHBI OPraHUYEeCKHH CHHTE3
CuHTe3 MeTaHoJ1a.

I'maparanus dTHJIeHA
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MeTtoauyeckue peKoMeHAAINHU /IS IPenogaBaTeis

Jlexuuss — TIaBHOE 3BEHO IUJAKTHYEeCKoro nukia obOyuenus. EE wenp 3akianka
dbyHaaMeHTa 1715 TOCJIEAYIOUIET0 YCBOCHUS CTYACHTaMHU MaTepHajia METOJIOM CaMOCTOSITETIbHOM
pabotbl. ComeprkaHue JeKIH JOHKHO OTBEYATh CIEAYIOUINM JUIAKTHIECKUM TPEOOBAHHSIM:
Wznoxxenue matepuana oT MPOCTOTO K CI0KHOMY, OT U3BECTHOTO K HEU3BECTHOMY;

Jloru4HOCTB, YETKOCTH U SICHOCTDH B U3JI0XKEHUU MaTepuaa;

Bo3MoxxHOCTE TIPOOJIEMHOTO HM3JIOKEHHSI, AUCKYCCHM, JAHalora ¢ IeNbI0 aKTHBU3AIMU
NeSITeTbHOCTH CTYACHTOB;

Omnopa CMBICIIOBO YacTH JIEKIIMU HA TIOJUITMHHBIC (DAKTHI, SIBICHMUS,

TecHast cBsI3p UW3JIaraéMoro Marepuana W BBIBOJOB C Oyaymieil mnpodeccruoHanbHON
JESITEIbHOCTBIO CTYACHTOB.

[IpemoaBaTens YNTAOIIUH JIEKITUOHHBIE KYPCHI IOJDKEH UCTIOIh30BATh CYIIECTBYIOIINE
B IIeIarOTUYECKON HayKe BApUAHTHI JICKIIMH U HAXOJUTh MX MECTO B CTPYKTYpE Iporecca
00y4YeHHSI YUUTHIBAST TUAAKTUYECKHE U BOCIUTATEIbHBIE BOSMOXHOCTH.

[Tpu uyTeHNM JIeKIU BaKHO TIOMHHUTD, YTO OCHOBHAsI HH(OpMAIIHS IepeaaéTcs yepes
MHTOHALIMIO. YUUTHIBATh, YTO MEPBBIA KPU3UC BHUMAHUS CTYICHTOB HacTymaeT Ha 15-20
MUHYTaX, BTOpoit — Ha 30-35 munyTax. JIEKTOp H0JKEH UCXOAUTH U3 TOTO, YTO BOCTIPUSITUE
JIEKIUHN CTYJACHTaMU MJIQJIIINX U CTapPIINX KYpPCOB OTINYAIOTCS [0 TOTOBHOCTH U YMEHHUIO.

[ToaToMy, OT/IMUME OT JISKIMHU (TpaJUIMOHHOI), OCYILECTBISIOMIEH 00yueHre Ha ypOBHE 00LIeH
OPHEHTHPOBKH B TPEIMETE W METOJOJOTUH W3y4aeMOW HayKd M OOECHEeUYHMBAIONICH YCBOCHHUE
Marepualia B JIy4lleM CiIydae depe3 ero BOCIPOW3BEICHHE, JJAOOPATOPHBIA MPAKTUKYM, KaK W
caMoCTOsITelIbHas paboTa, 00€CTIEUMBAIOT YCBOCHUE HA O0/1ee BbICOKOM YPOBHE.

Jlpyroe cymecTBeHHOE OTIMYME NPAKTUYECKUX 3aHATUH OT JICKIIMOHHBIX 3aKIIFOYAaeTCS B
npeolIajaHiuu cOOCMEEHHOU AKMUBHOLL U NO3HABAMELHOU 0esIMebHOCMU Y4aujuxcs, KoTopas B
MEHbIIEH CTeTEeHN HAIPaBIISIETCs MPEro/laBaTesIeM.

JlabopaTopHble 3aHATHS B BBICIIEH INIKOJIE NpEAHAa3HAuYeHbl JJIS YIIIyOJEHHOTO H3Yy4eHUs
TEOPETUYECKHX  BONPOCOB  M3Y4aeMOW JUCHMIIMHBI M OBJQJAEHUS  COBPEMEHHBIMU
HKCMEPUMEHTAIbHBIMU METOJIaMH HayKH. OKCIEpPUMEHT B BBICIHICH IIKOJE OTIMYAETCS OT
71a00paTOPHOTO MPAKTUKyMa B BBICILIEH IIKOJIE 3HAYUTEIBHBIM CONUMNCEHUEM MEMO008 00YUeHUsL C
Memooamu U3y4aemou HayKu.

3aava J1abopaTOPHOTO MPAKTHKyMa He OTPaHUIHBACTCS TEM, YTOOBI Pa3bsICHUTD COJICPIKAHHE
MPOTrPaMMHOTO MaTepuaia, KOTOPOe TOJKHBI YCBOUTH CTYJAEHTHI, TPHOOPETEHHE CHCTEMBI 3HA -
HUI JIOIDKHO COMPOBOXKIAThCS YMCTBEHHBIM Pa3BUTHEM OOYYAIOIIUXCSA. JTO, KaK M3BECTHO, JIBE
CTOPOHBI €IMHOr0 y4eOHOrO Tpollecca: YMCTBEHHOE pa3BUTHE OCYILECTBIIAETCS B Ipoliecce
AKTUBHOM pabOTHI MBICIIH HAJI MATEPHAIIOM, TOCTABIISIEMBIM COJIEP)KAHUEM TIPEIMETA; YCIICITHOE
npuoOpeTeHNe HOBBIX 3HAHWW BO MHOTOM 3aBHCHT OT JIOCTUTHYTOTO YpOBHsI pa3Butus. [loatomy
B 3aja4y TPENojaBarelisi BXOIUT TaKOe H3JIOKEHHE, KOTOpOe BOBJICKAIO Obl OOydYaIOMIMXCS B
YMCTBEHHYIO TTepepaboTKy co00IIaeMoro MaTepuaia, pa3BuBaJIo Obl y HUX YMEHHE HAOIIOIaTh
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SIBJICHUSI U IeJIaTh BBIBOJIbI, CPABHUBATH U 00001IaTh, MPOU3BOAUTDH ONEpAlMU aHAIM3a U CUHTE3a,
OCYLIECTBIISATh UHyKTUBHBIE U JICTYKTUBHBIE, YMO3AKIIOUEHUS U T. 1.

JIaGopaTopHble 3aHATHUS JOJDKHBI ObITh OCHAILICHBI COOTBETCTBYIOIIMM O0OpYIOBaHHEM,
npuOopaMu, XUMUYECKOH MTOCYI0N U peaKTUBaMHM.

Ha naGopaTopHbIX 3aHATHUSX CTYJEHTOB HEOOXOAMMO HAyYUTh: MPABUIHHO
UCIIOJIb30BaTh XMMHMUYECKYIO0 TOCYAY, YMETh OMHCHIBAaTh HAOIIO/IaeMbl€ OMBITHI, COCTABIATH
TaOJIMLBI, CTPOUTH TpaduKU, HAXOAUTh IpadUUECKU pa3IUyHbIe MapaMeTpbl U JeNaTh BBIBOJBI.
Kpatkas cTpykTypa 1a00paTOpHBIX 3aHATHH CIICIyIOIas: IEPEKInYKa 2 MUH. Y CTHBIN ompoc 10-
15 mun. Beimonaenue sxcnepumenTa 40-45 muH. Pacuétel rpadguku BeiBobI 20-25 MuH. 3amuTa
pabots! 10-15 MuH. B 3aBUCUMOCTH OT JUIUTEIBHOCTH 3KCIEPUMEHTA CTPYKTYpa 3aHATUN MOKET
OBITH UHOU

Heo0xonuMo pa3BuBaTh pa3nudHble (OPMBI CaMOCTOSITETIBHONH PAaOOTHI CTYOCHTOB M
MOCTOSTHHO 00Yy4aTh X METOJIaM TaKoH paboThl. 3alaHue Ha CaMOCTOSITEIBHYIO pabOTy CTYACHTHI
JIOJKHBI [10JIy4aTh B HA4aJle CEMECTPA, ONPEAEIIMB CPOKU UX BBIOJHEHUS U cayd. (OCHOBHOM
METOJ MPOBEACHUE CaAMOCTOSTENBHON pabOThl CTYJAEHTA 3aKJIIOYaTcsi B padoTe C TEKCTOM
CIEIHMAIbHON JTUTEepaTypsl — y4eOHUKaMU, OpOIIOpaMu, CIEHUATU3UPOBAHHBIMH KypHAJIaMU.
dopmamH OpraHu3alii KOHTPOJIS HaJl CAaMOCTOSITeNIbHOM paboTol CTy[AeHTa OCYIIECTBISIETCS C
MIOMOIUIbIO KOJJIOKBUYMA, TECTUPOBAHUSI.

B Hauanme cemecTpa CTYAEHTHI JOJDKHBI IOJIYyYUTh TEMAaTHUUECKHUE IUIAHBI JIEKLIUH,
71a00paTOPHBIX 3aHATUN U KOHTPOJIUPYEMON CaMOCTOsITEIHHON padoThl. B miane imaboparopHoro
3aHATHS UMEIOTCSl BOMPOCHI, BEIHOCUMBIE Ha KaXKI0e JabOpaTopHOE 3aHSITHE JJIS BHIOJHEHUS
HKCIIEPUMEHTAIbHONW YacTH M MPOBEJEHUS OMpoca ¢ yKazaHHeM HeoOXOIUMOU NTuTepaTyphl. B
IUIaHE KOHTPOJUPYEMOW CaMOCTOSITENbHONW pabOThl CTYAEHTOB YKa3bIBAIOTCS BOIPOCHI,
BBIHOCHMBIE Ha KOHTpPOJIb, HEOOXOIMMas JUTepaTypa Ui BBIMOJIHEHUS STOW pabOThl U JaThl
nposenenuss KCPC.

MeTtoanyeckue yKasaHUus I CTY/ICHTOB.

CTyneHT JOJKEH MMETh JIEKIIMOHHYIO TeTpajb, TETPaab AJIs JaOOPATOPHBIX 3aHATUN U
TETpajib AJI1 CAMOCTOSITENIbHON pabOoThI 110 JaHHOM TUCIUIUINHE.

CryneHT mnocemaer JEeKIMM M 3alUChIBa€T OCHOBHBIC TOHSATHSA, 3aKOHBI, (OPMYIIBI,
YPaBHEHMSI peaklUi U Ipyryro He0OXOJUMYI0 HH(OpMaIHIO.

Ha naGopaTopHBIX 3aHATHSX CTYAEHT Yy4YacTBYeT B IPOBEJIEHHHM OIBITOB, KOTOPHIE
IPEIYyCMOTPEHBI TJIAHOM Ja0OpaTOpHBIX 3aHATUH. B maGopaTopHOil TeTpaau ONMMCHIBAIOTCS
pe3yNbTaThl OIBITOB: JENAlOTCS MOJPOOHBIE PACYETHI, TpaUKH, 3aMUCHIBAIOTCS ypaBHEHUS
peaxiuii ¥ BbIBOJIbI. B KOHIIE 3aHATHS CTYIEHT IOJKEH MTOKa3aTh MPEo1aBaTeto J1ab0opaTopHyIo
TETpaJb C pe3ylbTaTaMu SKCIEPUMEHTA U 3aIlIUTUTh PaldoTy.

B 3aBucUMOCTH OT XOJa SKCIIEPUMEHTAIBLHOW PabOThI, CTY/IEHThl BHAUaJle WJIM B KOHIIE
7a00paTOPHOTO  3aHATHS  ONpAIIMBAIOTCS  (TEKyIIMH KOHTposib). Tekymuid KOHTPOJIb
OCYILECTBIISICTCSI [0 BOMPOCaM, BHIHOCUMBIM Ha J1abopaTopHoe 3aHsATHE (TUaH Ja0opaTOpHBIX
3aHATHH).

JUnsi  BBINIOJHEHUS CaMOCTOATENbHOM pPaboThl TMOA PYKOBOACTBOM IPEINoOJaBaTels
CTYAEHTBI OTBEYAIOT HA BOIIPOCHI U MOITYy4at0T HEOOXOAUMYIO KOHCYJIBTAIMIO 10 HHTEPECYIOIUM
UX BOIIPOCaM.
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Ha xadenpe nocraTouyHoe KOJUYECTBO METOAMYECKUX M3TAHUM Ui TOATOTOBKU
CTYJCHTOB K JTJAOOPATOPHBIM 3aHSATHUSM, TECTUPOBAHHIO, PyOS)KHOMY KOHTPOJIIO U IK3aMEHY.
Memoouueckue pekomenoayuu npu padome Ha0 KOHCNEKMOM 60 6peMs NPOGEOEeHUA IeKYUU

B mporiecce neKIMOHHBIX 3aHIATUHN 11EJIECO00Pa3HO KOHCTIEKTHPOBATh YICOHBINM MaTepHal.
Jnst 3TOro HMCHOJB3YIOTCS OOIIMEe W YTBEpPAMBIIMECS B MPAKTUKE TMpPaBWIa, U IPUEMBI
KOHCIEKTUPOBAHUS JICKIIHI:

KoncnektupoBanue Jekuil BeleTcss B CHELHMAIbHO OTBEACHHOM ISl 3TOTO TETpaju,
KOKIABIA JUCT KOTOPOW JIOJDKEH HMETh TIIOJs, Ha KOTOPBIX JENAIOTCA TMOMETKH U3
PEKOMEHIOBAaHHOW JMTEpaTyphl, AOMOJHAIOIIME MaTepuai MPOCIYIIAHHOM JIEKIHUH, a TaKxkKe
MOTYEPKHUBAIONINE OCOOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX TTOTOKCHHM.

[enecooOpa3Ho 3aMuChIBaTh TEMY U IUIAH JICKIIUNA, PEKOMEHIyEMYIO JINTEPATYPY K TeME.
3anucu pasienoB JICKIIUU JODKHBI MMETh 3arojIOBKH, IMOA3arojOBKM, KpacHble CTpoku. s
BBIJICJICHUSI PA3JI€TIOB, BHIBOJIOB, ONPEACIICHUM, OCHOBHBIX MJACH MOMXHO HCIIOIh30BaTh I[BETHHIC
KapaHaaly 1 GpromMacTepsl.

HazpanHble B JIeKIIUU CCHUIKM HA TEPBOMCTOYHUKHU HAJ0 MOMETUTD Ha MOJIAX, YTOOI MpU
CaMOCTOSITENIbHOM paboTe HalTHM W BOUCaTh HUX. B KOHCIEKTE JOCIOBHO 3alMCHIBAIOTCS
ompezeNieHus] MOHATHI, KaTeropuil U 3aKoHOB. OcTanbHOE JOHKHO OBITH 3alMCAHO CBOMMH
CJIOBaMH.

KaxxnoMmy cTyeHTy HEOOXOAMMO BBIPAOOTATh M UCIIOJIH30BATh JOITYCTUMBIE COKPAIICHHUS
HanboJiee pacpOCTPaHEHHBIX TEPMUHOB U TTOHSITHIA.

Memoouueckue pekomenoayuu no n0020MoeKe K RPAKMUYECKUM 3AHAMUAM

[IpakTueckue (ceMUHApCKUE) 3aHATHS — COCTaBHAas 4YacTh Y4eOHOro mpoliecca,
rpynmnoBas gopma 3aHATHNH TpPH aKTUBHOM Y4YacTUU CTylaeHToB. [IpakThuyeckue 3aHATHSA
CIOCOOCTBYIOT YIUIYONEHHOMY H3Y4YEHHIO HauOoliee CIOXKHBIX MpoOIeM HAyKH U CIyXKar
OCHOBHOH (OpMOIl TOJBEACHHUS] HTOTOB CAMOCTOATENbHOW paboThl oOydwarommxcs. lLlembio
MPAKTUYECKUX 3aHATHH sBIsSETCS YrayOJeHHe U 3aKperuieHHe TEeOpeTUYECKUX 3HaHUM,
MOJIYYCHHBIX 00YYAIOMIMMHUCS Ha JICKIIUAX U B MPOIECCE CAMOCTOSITEIIBHOTO H3YUYECHHS y4eOHOTO
MaTtepuaa, a, CJIeIoBaTelIbHO, POPMHUPOBAHUE Y HUX OMPEICIICHHBIX YMEHUN U HABBIKOB.

B xo/1€ moAroTOBKM K CEMUHAPCKOMY 3aHSTHIO HEOOXOAUMO IMPOYUTATh KOHCIIEKT JICKITUH,
W3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTHCS C JIOTIOJHUTEIBHONU JIMTEPATYpOH, BBIMOJIHUTH
BbIJJAaHHBIE MIpPEroJiaBaTesieM NpakTUYeckue 3agaHud. llpu 3TOM ydecTb peKoMeHJanuuu
npenoAaBarens U TpeOoBaHUs MporpaMMel. JlopabaTeiBaTh CBOI KOHCTIEKT JIEKIINH, JIeasi B HEM
COOTBETCTBYIOIIUE 3AMKUCH U3 JINTEPATYPHI.

XKenaTenbHO MpU NOJATOTOBKE K MPAKTUYECKUM 3aHATHUSAM MO TUCHUILIIMHE OJTHOBPEMEHHO
HCITOJTH30BaTh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIINX 3aJaHHBIC BOIIPOCHI.

Ha mnpakTudeckux 3aHATHSX OOydYaroIIMecs ydarcsi TPaMOTHO H3JiaraTh MPOOJIEMBI,
CBOOOJTHO BBICKA3bIBaTh CBOM MBICIH U CYXKJE€HHUS, PACCMATPHUBAIOT CUTYaI[MH, CTIOCOOCTBYIOIIHE
pa3BUTHIO MpodecCHOHaTbHON KOMIETeHTHOCTU. CieayeT MMETh B BUIY, YTO TMOATOTOBKA K
MPAKTUYECKOMY 3aHITHIO 3aBUCHUT OT (OPMBI, MecTa MPOBEACHHS CEMHUHAapa, KOHKPETHBIX
3a/laHuil U Topy4YeHuil. ITO MOXKET OBITh HaMKMCaHUE JAOKIaAa, dcce, pedepara (C moCIeAYIOUUM
uX 00CYXJIeHHUEM ), KOJUIOKBHYM.

Memoouueckue pekomeHOauuU NO OP2AHUIAUUU CAMOCHOAMETbHOU Padomaul
CamocrostensHas padota (o B.W. [Janro «caMOCTOSTEIbHBIN — YEJI0BEK, MMEIONINN CBOU
TBEpJIbIe YOSKICHUSI») OCYIIECTBISETCS MPHU Beex hopMax 00ydeHUs: OUYHON U 3a0UHOM.
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CamocrosiTennpHass paboTa OOydYaOMIMXCS - CIMOCOO AaKTUBHOTO, IIeJIEHAINPaBICHHOTO
nproOpeTeHus CTYJICHTOM HOBBIX JJISl HETO 3HAHUN M yMEHHH 0€3 HeoCPEICTBEHHOTO y4acTus B
3TOM TIpoIlecca mpernoaaBarencii. [IoBBIIEHHE pOJIM CaMOCTOSTEIFHOW PabOThl 00YJaArOIIUXCS
IPY IPOBEICHUH PA3IMYHBIX BUAOB yUEOHBIX 3aHATUN MPEATIONIATaeT:

— ONTHMH3ALMI0O METOJIOB OOy4YeHHs, BHEIpPEHHE B Y4eOHBIM MpOLEcC HOBBIX
TEXHOJIOTUI 00y4YeHHsI, TIOBBIMIAOIINX MTPOU3BOAUTEILHOCTh TPYAa NpEnoaBaTessi, akTUBHOE
UCIIOJIb30BaHNE NH(DOPMAIIMOHHBIX TEXHOJIOTHM, MTO3BOJISIONINX 00yJaroMeMycsi B yI0OHOE ISt
HETO BpeMsI OCBaMBaTh y4eOHBIH MaTepHal;

—  IIMPOKOE BHEIPEHHUE KOMITBIOTEPU3UPOBAHHOTO TECTUPOBAHMS;

—  COBEpIICHCTBOBAHME METOJUKH MPOBEACHHS MPAKTUK U HAYYHO-HCCIIEA0BATEIbCKOM
paboThl O0yyaroumxcs, MOCKOJIbKY MMEHHO 3TH BUIbl y4eOHOH paboOThl B MEPBYIO OYepelb
TOTOBSIT O0YYArOIIUXCS K CAMOCTOSTEIIbHOMY BBIIOITHEHHIO TPO(PECCHOHABHBIX 3a/1a4;

—  MOJEPHM3AIMI0 CUCTEMbl KYPCOBOTO U JUIUIOMHOTO MPOEKTUPOBAHHUA, KOTOpas
JIOJI’KHA MOBBIIIATH POJIb CTY/IEHTA B MOA00pe MaTepuana, MOMcKe myTel pereHus 3aaady.

CamocrosiTenbHasi paboTa MNPUBOAUT CTYACHTA K IIOJIyUEHUIO HOBOI'O 3HAHUS,
YIIOPSTIOYCHHIO U YTITyOICHU IO UMEIOIINXCS 3HAHHHA, OPMUPOBAHHIO Y HEr0O MPO(PECCHOHATBHBIX
HaBBIKOB M yMeHUH. CamocTosTeNbHas paboTa BBIOIHACT psi (DyHKITHIA:

—  pa3BUBAIOLIYIO;

—  uHPOPMAIMOHHO-00y4aIOUIyIO;

—  OPHUEHTHPYIOIUIYIO U CTUMYIUPYIOIIYIO;

—  BOCHHTHIBAIOIIYIO;

—  HCCIEJ0BATENIbCKYIO.

B pamMkax Kypca BBINOIHSAIOTCS CIIEAYIOIINE BUIbI CAMOCTOATENbHOM paboThI:

1. TIlpopaborka yueOHOTO Marepuana (IO KOHCIIEKTaM, Y4YeOHOM U HayIHOU
JTUTEPAType);

2. BeinonHeHne pa3HOYPOBHEBBIX 33/1a4 U 3a/1aHUN;

3. PaGota c TecTamu U Bompocamu JijIsl CaMOIIPOBEPKH;

4. BbInojaHeHHE UTOTOBON KOHTPOJIBHOM paboThI.

CryneHTaM peKOMEH]IyeTCsl C CaMOro Hauajla OCBOSHMs Kypca paboTaTh ¢ JINTepaTypoi U
npeUlaraéMbIMU 33/1aHUSIMHU B (hOpMe MOATOTOBKH K OUEPEIHOMY ayJIUTOpHOMY 3aHATuio. [Ipn
3TOM aKTYaJIM3UPYIOTCSl MMEIOLIMECs 3HAaHMs, a TakKe co3gaercs 0as3a Ui yCBOEHHS HOBOIO
Marepuaia, BOZHUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYJCHT MOJyYaeT B ayAUTOPHH.

Heo6xoauMo 0TMETHTB, YTO HEKOTOPBIE 3aJaHHS JIISI CAMOCTOSATEIBHON PabOTHI IO KypCy
UMEIOT OIpeNesieHHy0 creruduky. [Ipm ocBOeHMHM Kypca CTYIEHT MOXET II0JIb30BaThCs
OMOIMOTEKON By3a, KOTOpas B IOJHOW Mepe o0ecredeHa COOTBETCTBYIOIICH JTUTEPATYPOM.
3HAYUTEIBHYIO TIOMOIIb B TIOJTOTOBKE K OYEPETHOMY 3aHITHIO MOXKET OKa3aTh MMEIONIMKCS B
y4eOHO-METOIUYECKOM KOMIUIEKCE KPaTKHii KOHCIIEKT JeKIHid. OH e MOXKET HCII0JIb30BaThCs U
JUISL 3aKperIeHHsI MOJMyYeHHOTO B ayaIuTopuu Marepuana. CaMmocrosTenbHas paboTa CTy/IeHTOB
IOpeIyCMOTpPEHa Y4eOHBIM IIJJAHOM U BBINOJHSETCS B 00s3aTeNbHOM NOpsaKe. 3aaaHus
IPEUIOKEHBI 110 KaXKIO0H M3y4aeMOoi TeMe M MOTYT TOTOBUTHCS MHIMBUAYaIbHO WIN B IPYIIIE.
[To HEOOXOAMMOCTH CTYIEHT MOXKET OoOpamarbcs 3a KOHCYNbTAIlMed K IMPeroIaBaTelio.
BelntonHeHne 3ajaHUi KOHTPOJIMPYETCA U OLIEHUBAETCS MPEIIOAaBaTEIEM.

JUis  yCHEeniHoro CcaMOCTOSITEIbHOTO HW3YYEHHsS MaTepuana CEerofHs HCIOJIb3YIOTCS
pasIuyHBIe CpeACTBAa OOYYEeHHS, CpEeId KOTOPHIX 0CO00€ MECTO 3aHMMAOT WH(OPMAIMOHHBIC
TEXHOJIOTUH PA3HOTO YPOBHSI M HAIIPABJICHHOCTHU: 3JICKTPOHHbIE Y4eOHUKHU U KYPChI JEKIIHiA, 0a3bl
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TECTOBBIX 3aJaHU W 3adad. OJEKTPOHHBIM YYCOHHK MPEACTaBISIET COOOW MpPOTpaMMHOE
CPE/ICTBO, MO3BOJISIONICE MPEACTABUTH ISl U3YUCHUS] TEOPETUUECKUI MaTepuall, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK M CAMOCTOSATEIBHYIO TBOPYECKYIO PadOTy, IOMOTAIOIIee CTYACHTaM U
IIPENoAaBaTeN0 OLEHUTh YPOBEHb 3HAHUN B ONPEAEICHHOW TEMaTHKE, a TAaKKE COJeprKallee
HEOOXOUMYIO CIPaBOYHYI0 HH(POPMAIUIO. DIEKTPOHHBIN y4eOHMK MOXKET MHTETPUPOBATH B
cebe BO3MOKHOCTHU Pa3IMYHbIX Me1arOrH4eCKUX MPOTrPAMMHBIX CPEZICTB: 00YUAIOIIUX [IPOTPAMM,
CIIPABOYHHUKOB, Y4€OHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOIIUX IPOTpaMM.

Jlisa ycrienHoW opraHu3ali CaMOCTOSITENIbHON paboThl BCEe aKTHUBHEE NMPUMEHSIOTCS
pazHooOpa3Hble oOpa3oBaTeibHbIE pecypchl B ceTu VHTepHET: cucTeMbl TECTHPOBAHUS IO
pa3IMYHBIM  00JIACTSM, BHUPTYAJIbHBIC JIEKIWH, JIA0OPaTOPUH, IPH OSTOM IOJH30BATEIIO
A0CTAaTOYHO HUMCTH KOMIIBIOTCP M IMOAKIIOYCHHUC K I/IHTepHeTy JJIA TOTO, I-ITOGIJI CBA3AaThCA C
npenoaaBarejyicM, pellaTb BbIYMCIWUTCIIBHBIC 3a/1a4i U 110J1Yy4aTb 3HAHUA. Wcnonp3oBanue cereit
YCHIIMBAET POJIb CaMOCTOSITEIBHOW PA0OTHI CTYACHTAa W TO3BOJSET KapIUHAIBHBIM 00pa3oM
M3MEHUTH METOJUKY MPENOIaBaHusI.

CTyneHT MOXeT MoNTy4aTh BCE 3aJJaHHsI U METOAMUYECKUE YKa3aHUsI Yepe3 CepBep, UTO J1aeT
€My BO3MOXXHOCTh IPHUBECTH B COOTBETCTBUE JMYHBIE BO3MOKHOCTH C HEOOXOAMMBIMHU IS
BBIMIOJHEHUS paboT Tpyao3aTparamu. CTyIeHT UMeeT BO3MOXKHOCTh BBIMIOJIHATH Pa0OTy JJOMa UITH
B ayauTopuu. boinbinoe BocmuTaTenbHOE W 00pa30BaTENbHOE 3HAUYEHHE B CaMOCTOSITEIHBHOM
y4eOHOM TpyJe CTYACHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YXKIAET M MOAIEPKUBACT
BHUMAaHHUC W HUHTCPCC, MOBLIACT AKTHBHOCTHL IMMaAMATU W MBINUICHUA, IO3BOJIACT CTYACHTY
CBOCBPEMEHHO OOHAPYXUTh W YCTPAHUThH JOMYIICHHBIE OIMMOKA M HEIOCTATKH, OOBEKTUBHO
ONpPENIETUTh YPOBEHb CBOMX 3HAHUM, NpakTU4YecKux ymeHuil. Camoe JOCTYIHOE U IPOCTOe
CPEICTBO CAMOKOHTPOJIS C MPUMEHEHUEM HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH -
3TO Psi/I TECTOB «on-line», KOTOpbIe MO3BOJIAIOT B PEXKUME PEATBHOTO BPEMEHH OMPEEIUTh CBOM
YpOBEHb BJAJIEHUS TPEIMETHHIM MaTepUATOM, BBISBUTH CBOM OIIMOKHM U  TOJYYUTh
PEKOMEHIAIlMHU 110 CAMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcro nuTepatypy MOXKHO pa3/ieuTh Ha YYCOHHKU M y4eOHBbIC MOCOOMS, OpUTHHAIBLHEIE
Hay4HbIE MOHOTpauuecKue UCTOYHUKU, HAyYHBbIE MyOJUKAIMK B TIEpHOauYecKoi neudatu. U3
HUX MOXHO BBIICTUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEeMYIO), MOMOJTHUTEIbHYIO U
JTUTEpaTypy Uil YTIyOIeHHOTO U3YYEeHUS TUCITUTLTHHEL.

N3ydeHne AUCHMILTUHEI ClIeIyeT HAaUWHATh C YUeOHUKA, ITOCKOJIBbKY YUeOHHUK — 9TO KHHUTA,
B KOTOPOM MU3JI0’KE€HBI OCHOBBI HAyYHBIX 3HAHUH IO ONPEACIICHHOMY IPEIMETY B COOTBETCTBUU C
[EJISIMHU 1 3aJ1adaMi 00y4YeHUsI, yCTAaHOBJIEHHBIMHU TTPOTPaMMOiA.

[Ipu pabore ¢ nuTepaTypoli HEOOXOIUMO YUUTHIBATh, YTO MMEIOTCS PAa3TMYHBIC BHJIBI
YTEHUS, U KKl U3 HUX UCIIOJIB3YETCS Ha OMPE/ICIICHHBIX dTanax OCBOSHUS MaTepuara.

IIpeosapumenvroe dTeHNE HANIPABIICHO HA BBISBJICHHE B TEKCTE HE3HAKOMBIX TEPMHHOB U
MOMCK MX 3HAYEHUS B CIIPABOYHOM TMTeparype. B yacTHOCTH, IpU YTEHUHU YKa3aHHOM JTUTEPATYPbI
HE00X0IUMO MOoAPOOHEHIIIMM 00pa30M aHATTU3UPOBATH MMOHSTHSL.

Ck603H0e ymenue TIpeANoNaraeT MPOYTeHNEe MaTepuasa OT Hadayia J0 KoHia. CKBO3HOE
YTEHUE JIUTEPATYPhl U3 IMPUBEIEHHOTO CIIMCKA JAET BOZMOXKHOCTh CTYACHTY c)OPMUPOBATH CBO/T
OCHOBHBIX MOHSTUN U3 U3y4aeMOl 001acTu U CBOOOIHO BJIAJIETh UMH.
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Buibopounoe — Ha060pOT, UMEET 1IEBIO0 MIOMCK B OTOOp MaTepuaia. B paMkax maHHOTO
Kypca BBIOOpOYHOE YTEHHUE, KaK CIIoco0 OCBOEHUS COAEpIKaHUsS Kypca, JOJDKHO UCIOJIb30BATHCS
IPY TOJATOTOBKE K MPAKTUYECKUM 3aHATHSIM IO COOTBETCTBYIOIIUM pa3zeiiaM.

Ananumuueckoe umeHue — 3TO KPUTHUECKUH pa300p TEKCTa C MOCIEAYIOIIUM €ro
KOHCTIeKTUpoBaHHeM. OCBOEHHE yKa3aHHBIX MOHATUH Oyner Hambonee 3(h(HEKTUBHBIM B TOM
cllydae, el IIPU YTEHUHU TEKCTOB CTYIEHT OyJeT 3a/1aBaTh K 3THUM TEKCTaM BOMpPOChL. YacTh u3
3TUX BOIpocoB cpopmynupoBana B ®OC B mepeyne BOIpocoB Aiisi cobecenoBanus. [lepeuenn
3TUX BOIIPOCOB OTPaHHUYEH, TOITOMY BaXKHO HE TOJIBKO COJIEp KaHKEe BOIIPOCOB, HO CaM IPUHIIUI
OCBOEHUS JIUTEPATYPBI C TOMOILIBIO BOIIPOCOB K TEKCTaM.

Lenbto uzyuaroweco 9TeHus SBISIETCS TITyOOKOE M BCECTOPOHHEE NMOHMMAaHHME Y4eOHOM
uHpopmanuu. ECTh HECKOIBKO MPHUEMOB H3yJarOIIEro YTCHUS:

1. Yrenne mo anropuTMmy Ipennojaraer pazoreHne uHpopManuu Ha OJOKH: Ha3BaHUE;
aBTOp; MCTOYHHMK, OCHOBHAs HJesl TEKCTa; (PaKTHYECKW MaTepHaj; aHalu3 TEKCTa IyTeM
COTIOCTABJICHUS UMEIOIUXCS TOUEK 3PEHHUs [0 pacCMaTPUBAEMbIM BOIIPOCAM; HOBU3HA.

2. Ilpuem mocTaHOBKHU BOMPOCOB K TEKCTY UMEET CJIEIYIOIINUNA alrOpUTM:

—  MEIJICHHO MPOYHTATh TEKCT, CTAPAsCh MOHATH CMBICI H3JI0KEHHOTO;
—  BBIICIUTH KIIOYEBBIC CIIOBA B TEKCTE;
—  IOCTapaThCs MOHATH OCHOBHBIEC UJIEH, MOATEKCT U OOIIMIA 3aMbICENl aBTOPA.

3. IlpueM Te3upoBaHHs 3akioyaeTcs B (OPMYIUPOBAHUM TE€3HCOB B BHUJIE MOJIOKECHUIA,
YTBEPXKICHHIA, BEIBOJIOB.

K osromy MOXHO m00aBUTh W WHBIE NpUEMBL: TpueM pedepupoBaHuUs, MpHEM
KOMMEHTHPOBAHMUSL.

Baxxnoli coctaBistomield gr000T0 COJMIHOTO HAYYHOTO W3JAHUS SIBISETCS CIHCOK
JUTEepaTypbl, Ha KOTOPYIO cchlgaercs aBTop. [IpM BO3HMKHOBEHMHM HHTEpeca K KaKOH-TO
o0cyx/1aeMoli B TeKCTe pobieMe BCerjja €CTh BO3MOKHOCTh 0OPaTUTHCS K CIIUCKY OTHOCSIIENCS
K Hell tutepaTypbl. B aToM citydae Best mpoOiiema Kak Obl pa30uBaeTcs Ha COCTABISIONINE YACTH,
Ka)KIast U3 KOTOPBIX MOKET U3Yy4aThbcs OTAETIBHO OT Apyrux. [Ipu 3ToM Ba)KHO HE TepsATh U3 BUA
00NN KOHTEKCT U HE TIOTpy>KaThCs Ype3MEPHO B JI€TANIU, TIOTOMY UTO TAKMM 00pa30M MOXKHO He
YBHUJIETH TJIABHOTO.

[MonroroBka K SK3aMeHY JOJDKHA MPOBOIUTHCS HAa OCHOBE JIEKIIMOHHOTO MarepHala,
Marepuala MPaKTHIEeCKUX 3aHITUH C 00s3aTeTHHBIM OOpaIIeHHEM K OCHOBHBIM YYeOHHKAM I10
Kypcy. DTO TO3BOJIHT HCKIIFOYUTH OMIMOKH B IOHMMAaHUHU MaTepralia, 0O0JETYUT €ro OCMBICICHHE,
MPOKOMMEHTHUPYET MaTeprall MHOTOUHCICHHBIMU TIPUMEPaMH.

Memoouueckue pekomenoayuu 011 NOO20MOEKU K IK3AMEHY:

DKk3aMeH BIseTCsS (OPMOIM UTOTOBOTO KOHTPOJIS 3HAHUN U YMEHUH OOYyYaroIIUXCs IO
}IaHHOI\/’I JUCHUIINIMHE, MOJYYCHHBIX Ha JICKOHUAX, MNPAKTHYCCKHUX 3aHATUAX W B IPOLCCCE
camocTosiTeNnbHOW paboThl. OCHOBOHM ISl OIpeneNieHHs] ONEHKH CIYXHT YPOBEHb YCBOCHUS
o0ydJaronMucs Marepuaia, MpeIyCMOTPEHHOTO JaHHOW paboueil mporpammoit K sk3ameny
JIOTTyCKAIOTCS  CTYJIEHTHI, HaOpaBmme 36 u Oonee OayioB MO WTOraM TEKYIIETo |
MIPOMEKYTOUHOTO KOHTpOIIs. Ha sk3aMeHe cTyaeHT MoxkeT HabpaTh ot 15 1o 30 6amios.

B mepuon moArotoBku K dK3aMeHy oOOydaromiuecs BHOBb OOpalfaroTcs K ydeOHO-
METOAUYECKOMY MaTEpHUAILy U 3aKPEILIAIOT IIPOMEKYTOYHBIE 3HAHHUS.

[ToaroroBka oOy4aromerocs K 9k3aMeHI] BKIIOYAeT TPH dTana:

—  caMoCTosTenbHas paboTa B TEYCHUE CEMECTPA;
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—  HEMOCPEJCTBEHHas MOATOTOBKA B JHHU, IIPEIIECTBYIONINE IK3aMEHY 110 TeEMaM Kypca;

— TOATOTOBKA K OTBETY HA AK3aMEHAIIMOHHbIE BOIIPOCHI.

[Tpu moAroTOBKE K 3K3aMEHY O0YYaromUMCsl 11eJIecO00pa3HO HCII0Ib30BaTh MaTEPUAIbI
JeKUUH, y4eOHO-METOJUYECKHEe KOMIUIEKCH, HOPMATHUBHBIE JIOKYMEHTBI, OCHOBHYIO U
JOTIOTHUTEIIBHYIO JIUTEPaTypy.

Ha sk3amen BbIHOCUTCSI MaTepuan B 00beMe, IPelyCMOTPEHHOM paboueil mporpammon
yueOHOM TUCIUILIMHBI 32 CEMECTp. DK3aMeH MPOBOJIUTCS B MUCbMEHHOM / yCTHOU (hopme.

[Ipu mpoBeneHuM SK3aMeHa B MUCBMEHHOW (YCTHOM) (opMme, BEIyIIUi MPEno1aBaTelb
COCTaBJIIET 9K3aMEHAIMOHHBIC OWJIETHI, KOTOpPBhIE BKJIIOYAIOT B CeOs: TECTOBBIC 3a/IaHUS;
TEOPETUYECKHE 3a/JaHus; 3aJaud WM cuTyauud. POpMyNIHpPOBKA TEOPETUUECKUX 3aJaHUs
coBmazaer ¢ (HopMyTUPOBKOM MepedHs SIK3aMEHAIIMOHHBIX BOIIPOCOB, JOBEICHHBIX JI0 CBEICHHS
0o0yyaroluXxcsi HaKaHyHE 3K3aMeHallMOHHOM ceccuu. CojepaHue BOIPOCOB OJHOIO Ouiera
OTHOCHUTCS K Pa3lIMYHBIM pa3/iesiaM MporpamMmbl ¢ TeM, 4TOOBI OoJiee TOJTHO OXBAaTUTh MaTepHal
yueOHOM TUCIUIUINHBI.

B ayautopum, rae mpoBOIUTCS YCTHBIN 9K3aMeH, JOKHO OJIHOBPEMEHHO HAaXOUTHCS HE
OoJiee MIECTH CTYIEHTOB Ha OJHOTO MpEerojaaBaress, IPUHUMAIOIIEro Sk3ameH. Ha moaroroBky
OTBETa Ha OMJIET HA SK3aMEHE OTBOJIUTCS 45 MUHYT.

[ pu poBeIeHrH MMCBMEHHOTO SK3aMeHa Ha paboTy OTBOIUTECS 60 MUHYT.

Pezyrnbrar ycTHOrO (MMCbMEHHOT0) 3K3aMEHA BHIPOKAETCSI OLICHKAMU:

Ouenxa «omauunon— om 91 0o 100 6an06 — TeOpeTHUIECKOE CONIEPIKAHUE KYpca OCBOCHO
TIOJTHOCTBIO, 0€3 TIPOOEIIOB, HEOOXOIMMbIE MPAKTUUECKUE HABBIKK pabOThI C OCBOCHHBIM MAaTEPHATIOM
copmupoBanbl. Bee npeycMoTpeHHbIe porpaMMoit 00yueHHs yueOHbIe 3aJaHusI BBITOJHEHbI, Ka4eCTBO
UX BBITIOJIHEHHS! OLIEHEHO YMCIIOM OAJIIOB, OJTM3KHM K MakcuMaibHOMY. Ha sk3amene cTynieHT
JIEMOHCTPUPYET IITyOOKHE 3HaHHUI [PETYCMOTPEHHOT'0 POrpaMMO MaTepyana, yMeeT YeTKO, TJAKOHMYHO U
JIOTUYECKH TIOCIIE/IOBATEIHHO OTBEYATh Ha TIOCTABJICHHBIE BOIPOCHL.

Ouenka «xopouwion —om 81 00 90 6an106 — TEOPETIUECKOE CONIEPIKAHKE Kypca OCBOCHO,
HEO0OXOIMMBIE MPAKTUUECKHE HABBIKK PaOOThI C(hOPMHUPOBAHBL, BBINOIHEHHBIE YUeOHBIE 3aJaHUsT COZIEPKAT
He3Ha4YUTENbHBIE OmmMOKH. Ha sk3amMeHe CTyZIeHT IEeMOHCTpUPYET TBEPIOE 3HAHUS OCHOBHOTO
(porpamMMHOr0) MaTepHana, yMeeT YeTKO, [PaMOTHO, 0e3 CYITIECTBEHHBIX HETOUHOCTEH OTBEYaTh HA
TIOCTaBJIEHHbIE BOIPOCHL.

Ouenka «yooeénemeopumensvno» — om 61 0o 80 dannoé — TeOPETUUECKOE COAEPIKAHUE
Kypca OCBOEHO HE IOJIHOCTBIO, HEOOXOAMMbIE MPAKTUUYECKUE HABBIKM PabOThl COPMHPOBAHBI
YaCTHUYHO, BBINOJIHEHHBIE YUeOHbIE 3aJaHus cojiepkar rpyosle ommnoOku. Ha sk3ameHe CTyaeHT
JIEMOHCTPUPYET 3HAHHWE TOJIHKO OCHOBHOTO MaTephalia, OTBETHI COJIEPKAT HETOYHOCTH, cIabo
apryMEHTHPOBAHBI, HAPYIIIEHA MOCIIEIOBATEIFHOCTD N3JIOKEHHS MaTepraa

Ouyenka «neyooenemeopumenvuo» — om 36 0o 60 6annoe — TeOpeTUIECKOE
coJiepKaHne Kypca He OCBOCHO, HEOOXOAMMbIE IPAKTUIECKHE HABBIKU PaOOTHI HE
c(OpMHPOBAHBI, BHINOJIHEHHBIE YUeOHBIE 3a/1aHUS CO/IEPKAT IPyOble OINOKH, TOTIOTHUTEIbHAS
caMocCTosTeNIbHas paboTa HajJ MaTepHalioM Kypca He MPHUBEJIET K CYIIECTBEHHOMY IOBBIIICHUIO
Ka4yecTBa BBIOJHEHMs yueOHBIX 3aaHuil. Ha sk3aMeHe CTy/IeHT IEMOHCTPUPYET HE3HAHUE
3HAYUTEIBHOMN YacTH MIPOrpaMMHOT0 MaTepHaa, CylleCTBeHHbIE OIIMOKH B OTBETaX Ha
BOIIPOCHI, HEYMEHHE OPUEHTHPOBATHCS B MaTepHalie, HEe3HAaHNE OCHOBHBIX MOHITHI
JUCIUTIAHBI
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6. MeToanyeckne MaTepuajbl, ONpeJeJsA0IIHMe IPOLEIYPbl OLECHUBAHUS 3HAHMI,
YMEHHii, HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH

MaxkcumansHas cymma (100 GansoB), Habupaemasi CTyI€HTOM IO JTUCIMIUIMHE BKIIOYAET
JIB€ COCTaBJISIOLINE:

— nepeas cocmasisAowias — OLEHKAa PEryJspHOCTH, CBOEBPEMEHHOCTM U KadecTBa
BBIIIOJIHEHUSI CTYAEHTOM Yy4eOHON paOOThl 10 M3YYEHHUIO JUCLUUIUIMHBI B TEYEHHE IEepHoJa
U3yUYEHHs! TUCIUILIMHBI (CEMECTpPa, WIN HECKOJIBKUX ceMecTpoB) (cymma — He Oomnee 70 6amioB).
banel, XapakTepu3syouue ycrneBaeMocTb CTYJICHTA 110 JUCLUILIMHE, HAOUPalOTCs UM B TEUEHHE
BCEro Nepuosa o0ydeHHMsl 32 U3y4eHHUE OT/IEJIbHBIX TEM M BBIIIOJIHEHUE OTAEIbHBIX BUAOB paboT.

— 8mopas cocmasnAwas — OUEHKa 3HaHUH CTyJI€HTa 110 pe3yJbTaTaM IpOMeEKYTOUHOU
artecranuu (He 6onee 30 —6ayioB).

Kpurepuem oneHku ypoBHs C(HOPMHPOBAHHOCTH KOMIETEHIMH B pamKax ydeOHOMH
nucuuiuinHbel «YPDOA» B VIII cemecTpe sBIsETCS SK3aMEH.

OOumit Gaymn Tekymero M pyOeKHOrO KOHTPOJS CKIAABIBACTCA M3  CIEAYIOIIUX
COCTaBJIAIOLIMX MpHiIoKeHHe 2. B TeyeHne yueOHOro nporecca CTyIeHT 00s3aH OTYUTAThCA 110
TEOPETUUYECKOMY MaTEepHaly U MPAKTUUECKUM 3aHATHAM: OIPOCHI, UHIUBUAYAIbHbIE 3aJaHMUS.

Llenvto npomesrcymounvix ammecmayuii 10 JUCUUIIIIMHE SIBJISIETCS OLICHKA KaueCcTBa
OCBOCHHS JUCIUTUIMHBI 00y4JarOIUMUCS.

Kpumepuu oyenku kauecmea 0c60eHUsA OUCYUNTIUHDL

Ouenka «omauunon— om 91 0o 100 6annoe — TeOpeTUUECKOE COACPKAHUE Kypca
OCBOEHO MOJHOCTHI0, 6€3 MpoOesoB, HE00X0AUMBbIE TPAKTUYECKHUE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepuasioM chopMupoBaHsl. Bce mpeaycMoTpeHHbIe TporpaMMoil 00ydeHus
yueOHbI€ 3aJaHUS BBIIIOJIHEHbI, KAUECTBO UX BBIMOJIHEHHSI OLIEHEHO YUCIIOM 0aJIJIOB, OJIM3KUM K
MakcuMaibHOMY. Ha sKk3aMeHe CTylIeHT IeMOHCTpUpPYET II1yOOKHe 3HaHUS IPEYCMOTPEHHOTO
IpOrpaMMoil Marepuaia, yMeeT YeTKO, JAKOHUYHO U JIOTHYECKH TOCIeI0BaTeNIbHO OTBEYaTh Ha
MIOCTaBJIEHHBIE BOIPOCHI.

Ouenka «xopowoy —om 81 0o 90 6annoe — TEOPETUUECKOE COAEPIKAHUE Kypca
OCBOEHO, HEOOXOJMMBbIE TPAKTUUYECKHE HABBIKK paboThl c(hOPMUPOBAHBI, BHIIIOJIHEHHBIE
yueOHbIe 3aJJaHMsl CoJlepKaT He3HAauuTeNNbHble OlMOKH. Ha sKk3aMeHe CTyIeHT 1EMOHCTpUpPYeET
TBEPJI0€ 3HAHUSI OCHOBHOTO (IIPOrpaMMHOI0) MaTepuaia, yMeeT YeTKOo, TpaMOTHO, 0e3
CYILECTBEHHBIX HETOYHOCTEHN OTBEYATh HA IIOCTABIEHHBIE BOIPOCHI.

Ouyenka «yoosnemeopumenvno» — om 61 0o 80 6an106 — TEOPETUIECKOE COIECPKAHNE
Kypca OCBOEHO HE IOJIHOCThbIO, HEOOXOIUMBbIE MPAKTUYECKUE HABBIKU PabOThI c(hOPMUPOBAHBI
YAaCTUYHO, BBITIOJTHEHHBIE YUeOHBIC 3a/laHMsl cojiepkaT rpyobsie ommoOku. Ha sx3ameHe cTyneHT
JEMOHCTPHUPYET 3HAHHE TOJHKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpKAaT HETOYHOCTH, cJ1abo
apryMeHTHpOBaHbI, HAPYIIEHA 0CJIE10BATEIbHOCT U3JI0KEHHS MaTepralia

Ouenka «neyooenemeopumenvno» — om 36 00 60 6a1106 — TEOPETUIECKOE COAEPIKAHUE
Kypca HE OCBOEHO, HEOOXOAMMBbIE IpPAKTHMYECKHE HaBBIKM paboThl He c(hopMUpOBaHHI,
BBITTOJIHEHHBIE YUeOHbIE 3aJJaHUs COJIep KaT rpyOble OMMOKH, JOTOTHUTENIBbHAS CAMOCTOATENbHAS
paboTa HaJg MaTepualoM Kypca HE TMpUBENET K CYHUIECTBEHHOMY IIOBBIIICHHIO KadyecTBa
BBITMIOJTHEHUS Y4eOHbIX 3aaHuil. Ha sk3aMeHe CTyIeHT JEMOHCTPUPYET He3HAHNE 3HAUUTEIbHON
YacTH MPOrPaMMHOTO MaTepualia, CyIIeCTBEeHHbIE ONIMOKM B OTBETaX Ha BOIPOCHI, HEYMEHUE
OpPUEHTUPOBATHLCS B MaTepuale, HE3HaHNWE OCHOBHBIX MOHATUMN AUCHUTUIHHBIL.
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B cooTBercTBUM C PEUTUHIOBOM CHCTEMOM TEKYLIUI KOHTPOJIb IIPOU3BOJUTCA TPU pasa B
TE€YEHHE CEMECTpa IyTeM OalJIbHOM OLIEHKM KaueCTBa YCBOEHHSI TEOPETHMYECKOIO Marepuala
(oTBETHI HA BOIPOCHI) U PE3YJIBTATOB IPAKTUUECKOMN JIEATENBHOCTH (pELICHNE 3a/]ay, BHIIIOJHEHUE
3aJIlaHui, pereHne mpoodieM).

[IpomexyTouHas aTTecTanus (3a4eT) MPOU3BOAUTCA B KOHIIE CEMECTpa TaKkKe IyTeM
OayuTbHOM OIICHKU. VITOTOBBIN PEUTHHT OIPENeNsaeTCss CYMMUPOBAaHUEM OaJTOB TEKYIIICH OLICHKH
B TEUEHHUE CEMECTpa M OaJIJIOB MPOMEKYTOUHOI aTTECTallud B KOHIIE CEMeCTpa M0 pe3yJibTaTaM
9K3aMeHa. MakCHMaJbHBII UTOTOBBIN peUTHHT cooTBeTCTBYET 100 Gamtam (60 — TexyIias oreHKa
B cemecTpe, 40 — mpoMeKyTOUHas aTTecTalus B KOHIE CEMECTPA).

OreHKa pe3yIbTaTOB CAMOCTOATENBHOM pabOThI OpraHu3yeTcs: Kak eMHCTBO ABYX (opm:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IIPENOAaBaATES.

CaMOKOHTpOJIb 3aBHCUT OT OIPEAEICHHBIX KauecTB JINYHOCTH, OTBETCTBEHHOCTH 3a
pe3yNbTaThl CBOETO O0yUYEHUS, 3aMHTEPECOBAHHOCTU B IMOJIOKUTEIHLHOU OIEHKE CBOEro TPyIa,
MaTepuaibHBIX M MOPAJIbHBIX CTUMYJOB, OT TOrO HACKOJIBKO OOy4YaeMblii MOTHBHPOBAaH B
JOCTHIKEHUHM HAWITY4YIIMX Pe3yabTaToB. 3a/iaya MpernojaBaressi COCTOMT B TOM, YTOOBI CO3/1aTh
YCIIOBUSL JJIsi BBIMOJHEHHUS] CaMOCTOSITENbHONM pPabOThl (y4eOHO-METOAMYECKOe OOecleueHue),
IPABWJIBHO HUCIOJb30BaTh PA3JIMYHBIE CTUMYJIBl NI peaju3aluu 3TOW paboThl (peHTHHroBas
CUCTEMA), MOBBIIIATH €€ 3HAYMMOCTh M IPAMOTHO OCYIIECTBISATH KOHTPOJIb CaMOCTOSITEIIbHON
JESTEIIbHOCTH cTyneHTa (POH] OIIEHOUHBIX CPEICTB).

Kpumepuu ¢hopmuposanusn ouenok no npomexcymounoi ammecmayuu:

«omauyno» (_ OamnoB) — ToONydaroT oOOydaroluecs, KOTOphle CBOOOJHO
OPUEHTUPYIOTCSI B MaTepuaje W OTBedaroT Oe3 3arpyaHeHuil. OOydarommiics crnocoOeH K
BBINOJIHEHHUIO CIIOKHBIX 3aJlaHHM, MOCTAaHOBKE Liesiel U BhIOOpe myTed ux peanusanuu. Pabota
BBITMIOJTHEHA MOJTHOCTHIO 6€3 ommbok, pemeHo 100% 3amay;

«xopowoy (_ Oamna) — nmoay4yaroT oOydaroIiuecsi, KOTOpble OTHOCHUTEIBHO MOJIHO
OpUEHTHUPYIOTCS B Marepuaje, OTBEYaloT Oe3 3aTpyJHEHMH, IOMYyCKaloT HE3HAuUuTEeIbHOE
KoMuecTBO omuOoKk. OOydaromuiics cCIocoOEH K BBIIOJHEHUIO CIOXKHBIX 3aaaHuid. Pabora
BBITIOJIHEHA TTOJTHOCTHIO, HO UMEIOTCS HE O0siee 0JHOM HerpyOoil OMOKH U OJTHOTO HEJI0UeTa, He
Oonee Tpex HemodeToB. JlomyckaroTcs HE3HAYUTENIbHbIE HETOUYHOCTH IpPU pPEIIEHUH 3a/ad,
pemeno 70% 3anay;

«yooenemeopumensvno» (  0OannoB) — MOJNy4yarOT oOydarolyecs, y KOTOPBIX
HEJ0CTaTOYHO BBICOK YPOBEHb BIJIAJIEHUS MaTepuajoM. B mpolecce oTBeTa Ha JK3aMEHE
JIOIMTYCKAIOTCS OLIMOKM W 3aTpyJHEHUs MpPU U3JI0KEeHUU Marepuana. OOydaromuiicss mpaBUIIbHO
BBITIOJIHWII HE MeHee 2/3 Bcel paboThl WM JOMYyCTU He Oosee oqHOM rpy0oil oMok U ABYX
HEJI0UeTOB, He Ooyiee OMHON TpyOOW W OIHON HerpyOoil omuOku, HE Oojee TpeX HErpyObIX
ommOO0K, 0JTHOM HerpyOoi. O0yJaromUACs 3aTPYAHIETCS ¢ IPABUIHHOM OIIEHKOM MPEIJIOKEHHOM
3a/1auu, TaeT HETOJIHBIA OTBET, pemeHo 55% 3amay;

«Heyooenemeopumensvno» ( 0auioB) — TMONy4yaroT oOydaromuecsi, KOTOpbIE
JIOMYCKAIOT 3HAuMTeNbHble OIMOKM. OOyuarommiics HMeeT JMIIb HayalbHYI0 CTENeHb
OpHEeHTaIuK B MaTepuaie. B pabore uncio ommboK U HeJOYETOB MPEBBICUIO HOPMY JUIsl OLIEHKU
3 WM NpaBUIIBHO BBINOJHEHO MeHee 2/3 Bceil paboThl. OOyyaromuiics: JaeT HEBEpHYIO OLEHKY
cutyauud, pemeno meree 50% 3amay.

Opranunsanust KOHTPOJHMPYeMoii camocTosiTe1bHOI padoTsl cryaeHToB (KCPC)
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N3 Bcero o0bEMa caMOCTOSTENBHONW PabOTHI CTYJEHTOB MPEIYCMOTPEHHBIX YUCOHBIM
mwranoM He MeHee 50-70% o0mero KoiImyecTBa YacOB [JOJDKHO COOTBETCTBOBATL 0Oosee
NIyOOKOMY YCBOEHUIO M3y4aeMoro Kypca, (hOpMHUpOBATh HABBIKM UCCIICOBATEILCKON pabOThI U
OpPUEHTUPOBATH CTYJCHTOB HA YMEHHUE MPUMEHATh TEOPETUUECKHE 3HAHUS Ha MPaKTUKe. 3a/laHus
JUISL CAMOCTOSITENIbHOU paboThl, BKiItouaemble B mporpammy KCPC, coctaBnstores o pasaenam u
TeMaM, [0 KOTOphIM TpeOyeTcs [OMOJHUTENIbHO IMpopaboTaTh U MPOAHATU3UPOBATH
paccMaTpUBaeMbIid ITperojaBaTesieM MaTeprail B 00bEMe 3aIIaHUPOBAHHBIX YaCOB.

OcHoBHBbIE 00pa3oBaTe/bHbIE TEXHOJIOTHHI

B ydeOHOM mpollecce HCIMONB3YIOTCS —CIAYIONME 00pa3oBaTelbHBIC TEXHOJIOTUU: TIO
OpraHMU3allMOHHBIM (QopMaM: JEKIUH, NPAKTUYECKUE 3aHSITHUSA, WHIUBUIYAIbHbIC 3aHSTHUSA,
KOHTPOJIbHBIE PadOoThI; MO MpeolalalolM METoIaM U MpuemMaMm 00ydeHHUs: OOBSCHUTEIbHO-
WUTIOCTpAaTUBHBIE (OObSICHEHHE, IIOKa3- JEMOHCTpalus ydeOHOro wmarepuaia u Jp.) U
poOJIeMHBIC, TTOMCKOBBIC, pelIeHHUE YYeOHBIX 3aJad W JIp.); aKTUBHbIE (aHAIU3 y4yeOHOH u
HAyYHOU JIMTEpaTyphl, COCTABICHHUE CXEM M Jp.) U UHTEPAKTUBHBIC, B TOM YUCIIE U TPYIIIOBbIC
(menoBble Wrphl, B3auMHOE oOOydeHue B (QopmMe NOATOTOBKA U 1p.); HH(GOPMalMOHHBIE,
KOMIIBIOTEPHBIC, MYJbTUMEIHHHBIE (paboTa ¢ MCTOYHUKAMH CAWTOB aKaJIEMHUUYCCKHX
CTPYKTYP, Hay4YHO-HCCIICIOBATEIIHLCKUX OPTaHU3AINN, YJICKTPOHHBIX OUOIMOTEK U JIp.).

Pesynbratel  0oOyuenus | OCHOBHBIE IIOKAa3aTeNIM OLIEHKH pe3yapTaToB | Bupg

(xoMmeTeHun) o0yueHus: (MHAUKATOPHI T0CTHKEHHA): OLICHOYHOTI'O
marepuana
YcrHblii onpoc

OIK-4.1 Biaaneer: HaBbikaMu XUMHYECKOTO Ha
IKCIIEPUMEHTA, OCHOBHBIMU CHHTETUYCCKHMU U
Hcnoab3yer P ’ IIPaKTHYECKHX
TexHHYecKHe cpeacTBa | AHATHTHUICCKHMH METONAMH IOy YCHHS 1
UCCIIEI0BaHNS SQHATHAX

I KOHTPOJIsA A

napamerpos Ymeeer: Iposepka

TeXHOIOrHYECKOro TH0JIb30BaThCsl 0A30BON TEPMHHOJIOTHEH, BBITIOJTHSEMBIX

nporecea, CBOHCTE OTHOCSIIIIYSICSL K OCHOBHBIM TIPOIECCaM H pabor

ChIPbS M TOTOBOIA arm%paTaM XHMUHECKOH TeXHONOHH, ) ammra

aboTath CO CIPaBOYHOW JIUTEPATYpOd —
IPOAYKIHH p P patyp BBINOJIHAEMBIX
OIK-4.2 TaONIMIIaMH,  PAaCUCTHBIMH  JHarpaMMaMd | 5

OcymecTBasieT HOMOTPAaMMaMH, KOTOpble TpeHasHadensl s | PA0OT

KOHTPOJIb 32 00paboTKK pe3ynbTaToB 1abopaTopHbIX paboT, a | FK3aMCH

H3MeHeHHeM TaKKe ISl PEIICHHS] TEXHOJIOTHUECKUX 3a/1a4

napaMeTpos

TeXHOJOrMYECKOro pEInTh TUTIOBYIO 3a1ady B OOIIeM BHJE,

npouecca npu uMeHsst  obme  3akoHoMepHoctw  XT K
W3MEHEHHH cBojicrs  |HKPETHBIM  XMMHYECKMM TIpOIlECCaM, KOTOPBIE
ChIPbS IIIOTCSA OCHOBHBIMH Ha XUMHYECKHUX
OW3BOJICTBAX;

JEIUPOBATh XUMHUKO-TEXHOJIOTUYECKHUE ITPOLIECCHI
C LIEJIBIO UX pacyeTa ¥ ONTHUMH3ALUN

3HaeT: OCHOBHBIE TEXHOJIOIMYECKHE KpUTEPUU
s dexTuBHOCTH XHUMHKO-TEXHOJIOTHUYECKOTO
IpoLecca U UX MaTEMAaTUYECKOE BBIPAYKEHUE;
HOpPMAaTUBHbIE JOKYMEHTHl 10 OXpaHe Tpyna
(I'OCTp1) ¥ TpyZnOBOro 3aKOHOAATENbCTBA MJIS
BBIBJICHUSI U YCTPAHEHHsI HETIOJIA I0K.
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7. VYEBHO-METOJINYECKOE OBECITEYEHUE AUCIUIIINHBI
(MOYJIS)

7.1 OCHOBHAS JIMTEPATYPA
KapTra o0ecnneyeHHOCTH JTUTEPATYPOil 10 AUCHHUILINHE

No/Ne

ABTOp, Ha3BaHHUEC, MECTO U3JaHUEC, U3-BO, oA U3JaHUC U T.A.

HutepHer pecypce

Beckos B.C. O01mast xuMudeckasi TEXHOJIOIUs . YUeOHUK
Ut By30B - M.: Akagemknura, 2005. - 452 c. [lns
CTYJIEHTOB U aCIIMPAaHTOB XMMHKO-TEXHOJIOTUYECKUX
CIIEIUAIBHOCTEH XUMHKO-TEXHOJIOTHYCCKUX BBICIIIMX
yueOHBIX 3aBEJICHHI.
http://chemistrychemists.com/forum/

Kyrenos A.M., bonnapesa T.U., bepenrapren M.I'. O6mas
xumuueckas texnonorus. M.: UKL «Axkanemkuuray, 2003.
(epugh Murnobpazoeanus. - 125 sx3emnisapos)

KacatkuH A.I". OCHOBHBIE IPOLIECCHI U aNlapaThl XUMUYECKON
texnosoruu.  M.:  Xwmmus, 2004.  752c. (I pugh:
Munucmepcmeo — gvicuieco U cpeoHe20  CHeyuarbHO20
obpaszoeanuss CCCP. — 739K3.)

OcHoBbl xummueckoit Texxnosoruu / N.I1. MyxieHos, A.E.
I'opmrreitn, E.C. Tymapkuna/ Iox pen. .11 MyxicHoBa. —
M.: Beicias mkona, 1991. — 463 c.

Coxkonos P.C. Xumnueckast texaonorus: B 2-x 1. - M.: BJI
AJIAC, 2000. - 816 c.

[TpakTukym o oOmel xumMudeckoit Texnonoruu / [lox pen.
W.IT1. MyxunieHoBa. - M.: Beiciias mkona, 1990. -415 c.

JlonomHUTENBHAS IUTEpATYypa

3akreiiM A.1O. u np. BeeneHne B MoIeIMpOBaHUE XUMHUKO-
TEXHOJOTMYECKUX MponeccoB. M.: Xumus, 1982.

[TaBnos K.®., Pomankos II.I'., HockoB A.A. IIpumeps! u
3aJaud IO KypCy IPOLIECCOB M allapaToB XUMHYECKOH
texHoyioruu. JI.: Xumus, 2004. 476¢. —493k3., 1987 - 453k3.,
1974 — 45k3.

Cvmupros H.H., Bomxunckuit A.M. Xumuueckue
peakTopsl B npuMepax u 3agadax. JI.: Xumus, 1986.

KpamenunnukoB C.A. Texuonorus comasl. M.: Xumus,
1988.

PyKkoBOACTBO K MPAaKTUYECKUM 3aHATHIM B JabopaTopuu
MPOIIECCOB U aIllapaTOB XMUMHUYECKOW TexHomoruu. / Ilon

pen. ILT". Pomankosa. JI.: Xumus, 1990.
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[IpakTukym mo oOmielt xumuveckoi texuosnoruu. / Iloxg
pen. WNL.II. MyxsnienoBa. M.: Beiciias mkona, 1979.

MyxnenoB W.I1. u gp. OCHOBBI XMMHUYECKOIN TEXHOJIOTHH.
M.: Bricmiag mikoina, 1991. 304c.

HNuTepHer-pecypcnbl
Enunoe OKHO JoCTyma K 00pa3oBaTebHBIM pecypcam
http: window.edu.nw/ library
1. http: www. sciencedirect.com/ ( caiit u3narenscrsa Elsevier)
http: www. springerlink.com/ ( caiit u3garenscrsa Springer

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE/IUCHUITVINHbBI

Munumanbao HeoOxoaumblil 11 peanuzanun OITOII nepedens maTepuaibHO-
TEXHHYECKOTO 00SCIICUCHHUS BKIIFOUALT B c€0s1: JICKIIMOHHBIE ayAUTOpHH (000pyI0BAaHHBIC
BUJICONPOEKIIMOHHBIM 000PYIOBaHUEM IS [TPE3EHTAIINH, CPeICTBaMU 3BYKOBOCIIPOU3BEICHUS,
HKpPaHOM M UMEIOIIKE BBIXOJ] B c€Th VIHTEpHET), MOMEIIeHUSs )1l POBECHUS CEMUHAPCKHUX U
MPAKTUYECKHX 3aHATUH (000pya0BaHHbIE Y4eOHOI Me0ebi0), KOMIIbIOTEPHBIE KIIACCHI U JIp. (8
coomeemcmeuu ¢ OI'OC, yueonvim nnanom u cnpasku MTO).

ITo qucuuruinne «O01as XuMUUYecKasi TEXHOJIOT U » UMEETCs IPE3EHTALHs 110
OTJENILHBIM TEMaM Kypca, 03BoJIsIoMIas Hanbomee 3 (hEeKTUBHO OCBOUTH MPEICTABICHHBIN
y4eOHbI MaTepuall.

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOC obecrneucHue JAUCIHUITIIMHBI (TGXHI/I‘leCKI/Ie CpeacTBa,

nabopaTopHoe 000pyIOBaHME U JIp.) MPEICTABIECHO B Ta0Ml.

Mam epuUalbHO-mMexXHUu4ecKoe obecneuenue 0ucuunﬂun bl

Ne HaunmeHoBaHMe (KOMIIBIOTEPHBIE KJIACCHI, Ayauropum
n/n yueOHbIe JJadopaTopun, 000py10BaHHe)
1 VYuebHbie m1abopaTopun ['maBubIii KOpITYC, 210, 214,
215,217 ayn.
2 VYyeOHast 1abopaTopusi, OCHaIIEHHAs ['maBHbI1 KOpITyC 222
KommnbroTepamu (12 mr.)
3 JlaGopaTopHast mocyaa v MPUHAIICKHOCTH TSI I'maBHbI KOpITYC, 212, 214,
MIOATOTOBKA MOHOMEPOB U CHHTE3a IOJIUMEPOB 215,217 ayn.

(xos10B1, MpsIMBIE ¥ 0OpPATHBIE XOJIOIUILHUKH,
MPOOUPKH, MUTIETKH, MEPHBIC IIWIHH]IPHI, HACAIKH,
AJUIOHXH, Yamku [leTpu, cTakaHbl, BOPOHKH,
IITaTUBBI, PUIBTPHI, €PN TAO0OPATOPHBIE,

TEPMOMETPHI)
4 JlaGopaTtopHoe 060pyioBaHME JJIsi CHHTE3a U I'nmaBHsIi kopyc, HOLL
UCCIIEZIOBAHMSI TOJINMEPOB (TEPMOCTAT «TIOJIUMEPBI U KOMITO3UTHD»,
KUJKOCTHOM, MEIIAJIKH DJIEKTPUYECKUE, TUHEHHBIE 215 ayn.

aBroTpanchopmaropsl JIATP, BoasHbIe nin
necyaHble 0aHu, SJEKTPHUECKUE TUTUTKH,

Brcko3umeTphl BIIX, pedpakromerp, BeCh

AQHATMTUYECKHUE, BEChl TEXHUYECKHE, TKA(BI
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cymuibHble, pH-MeTp, yCTaHOBKa AJIs ONIpeaeIICHUS
TEMIIepaTypbl pa3MsATYeHHs, yCTAHOBKA JJIs
TYpOUIMMETPUIECKOTO TUTPOBAHUS )

5 O6opynoBaHue ISl UCCIEN0BAHUS IIOJUMEPOB I'naBHbIi kopiyc, HOL]
(muddepeHanbHbIN CKAHUPYIOIIUNA KaJTOPUMETP «TIOJIUMEPBI U KOMITO3UTBI»
Setaram DSC131 EVO, UK-cniekrpomertp,
pa3pbIBHasI MaIlIMHA, [IPECC TOPAYETo IIPECCOBAHHUS,
pUOOPHI IS ONPEACTCHHUS TETIOCTOMKOCTH,
OTHECTOMKOCTH, yIapHOU BA3KOCTH, TBEPIOCTU
II0JINMEPOB, KOH-KaJIOPUMETP)

HanMeHnoBanue ®opMma BJIaJIeHU,
HaumeHnoBanmue CIeNUATM3HPOBAHHBIX M0JIbL30BaHUS
Ne JUCHHUILINH B ayJAUTOPHUIl, KAOMHETOB, (cOOCTBEHHOCTD,
n/n COOTBETCTBHH C JadopaTopuii u mp. ¢ onepaTuBHOE
Y4eOHbIM ILIAHOM nepeyHeM OCHOBHOTO ylnpaBJieHHe, apeHaa u
o0opynoBanusi T.1L.)

1 Crpyktypa u ¢pusuko- | Jlaboparopusi Ne212
XUMUYECKHE CBOMCTBA | IJIOIIAIb

MOJIMMEPOB [IIkxad BBITSKHOM: OIIT.
Juctumnstop: 1 mir.
CymunpHsiii mkad: 3 mrT.
Becwt BJIP: 4 mr.
Kanopumerp: 7 mir.
[TepenocHoit KOHAYKTOMETP: 3
LUT. OnepaTuBHOE
pH metp: 3 mr. yIIpaBJICHUE
[leuku snexkTpuyeckue: 2 mIT.
Becwl Texauyeckue: 2 1mir.
Boasuas 6ans: 2 mirt.
Tepmocrart:1 mr.
Motopuuku 1
nepeMenuBanus: 4 1irT.
Bonbsr™merp: 1.
KommnekT XuMu4eckoil mocy/bl.
KOMILIEKT XUMHUYECKHUX
PEaKTUBOB.

[Ipu npoBeneHnM 3aHATUHN JIEKIMOHHOTO TUIA, CEMUHAPCKUX 3aHATUN UCITOJIb3YHOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0becneyerue:

— IIpoaykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moammucka (Open Value Subscription) Ne V 2123829;

— AnTuBUpycHOe TmporpammHoe obecriedueHue Kaspersky Endpoint  Security
Cranpaptabiii Russian Edition Ne munen3uul7 E0-180427-050836-287-197;

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

€80000HO pacnpocmpansemvle NPOSPAMMbL.
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— Academic MarthCAD License - mareMaTH4eckoe NporpaMMHoOe oOecredeHue,
KOTOpPO€ TMO3BOJISIET BBINOJHATh, AHAJU3UPOBATh BaKHEHIlIMEe WH)XXEHEPHbIE pacyeThl U
0OMCHUBATHCS MU,

—  WinZip nyis Windows - mporpaMm Jij1sl CKaTHs M pacliakoBKH (paityios;

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

— Far Manager - KOHCOJBHBIN (alIOBBIA MEHEDKEp IS ONEPAIIMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.

J1st CTYIeHTOB C OrpaHUYEHHBIMHU BO3MOKHOCTSIMHU 37I0POBBS CO3/IaHbI CICIIUAIbHBIC YCIOBUS
JUTSL TTOJTy4eHUs 00pa3oBaHusl. B 1ensx 10CTYmHOCTH MOJTy4eHHUs BhICIIEro 00pa3oBaHus MO
00pa3oBaTesbHBIM ITpOrpaMMaM WHBAJIWIAMU U JIUI[AMU C OTPAaHUYEHHBIMUA BO3MOKHOCTSMHU
3I0POBbSl YHUBEPCUTETOM oOecrieunBaeTcs: 1. AIbTepHAaTUBHON Bepcuel opUIMaIbHOTO caiTa
B cetu «MHTepHEeTY MIst cnaboBuasmux; 2. [IpucyrcTBre accuCTeHTa, OKa3bIBAIOIIETO
oOyuJarorieMycst He0OX0AUMYIO TOMOIIIb; 3./[J11 MHBAIMIOB U JIUI] C OTPAaHUYEHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI 110 CIIYXY — AyOJIMPOBAHKE BCIYX CHPABOYHON MHPOPMAITUH O
pacnucaHuy y4eOHbBIX 3aHATHIA; oOecreueHe HaUIeKallluMU 3BYKOBBIMU CPEICTBAMHU
BOcIpousBeieHus nunopmanuu; 4. [y MHBAJIUIOB M JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3I0POBBSI, UMEIOIINX HApYIIEHUS OMIOPHO-ABUTATEIHHOTO afnapara, Co3/IaHbl MaTepHalbHO-
TEXHUUYECKHE YCIIOBHS 00ECIEUNBaIOINE BO3MOKHOCTh OECIIPENSITCTBEHHOTO 10CTyIa
oOy4aronuxcs B ydeOHbIEe MOMEIIECHUs, O0BEKTY MUTAHUS, TyaleTHbIC U JPYTHUe MOMEIIEeHUs
YHUBEPCUTETA, a TAKKE MPEObIBAHUS B YKa3aHHBIX MOMEIIEHUAX (HAIMYNE PACIIUPEHHBIX
JBEPHBIX MPOEMOB, IOPYYHEHN U IPYTUX MPUCIIOCOOICHUN).
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JUCT NBMEHEHU (JIOIIOJTHEHUM)

B pabouyto IporpaMmy Mo JucHuIuiHe «OO0Imast XMMU4ecKasi TEXHOJIOTHS 110 HAIPABIICHUIO
noarotoBku 18.03.01 — Xumuueckas rexHosiorus (ypoBeHs OakanaBpuara) Ha 2021/2022
y4eOHBIN TOT

Hepeqenb BHOCHUMBIX

Neni/m | DuemenT (myHkr) PIT . .
(mynier) P H3MeHeHH i (I0moJIHeHuil)

IIpumeyanue

OO6cyx1eHa U peKOMEHI0BaHa Ha 3ace/IaHnU KadeIpbl OpraHnyecKoil XuMuu 1
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN
IIpotokon Ne 1 « »  202Ir

3aBenyromuii kageapoit C.1O. Xammposa
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