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1. leab ¥ nIaHUPYeMble Pe3yJIbTAThl 0CBOCHHUS THCHMIIJIMHBI

[{enpr0 OCBOEHUS TUCIUTIIMHBI SBJSETCS (DOPMUPOBAHHUE CICTYIONTNX KOMIICTCHITHI:

— I[IK-5 - CniocoOeH HaXOAUTh U MPOCKTHPOBATH TEXHUKO-TEXHOJIOTHUECKOE PEIICHUE Ha
OCHOBE «UTyUIITUX TPAKTHK.

PesynbraramMu OCBOEHUSI AUCIUIUIMHBI SBIISIOTCS CIAEAYIOIINE WHIUKATOPHI JOCTHXKECHUS
KOMIIETCHIINH:

NIIK-5.1 3HaeT u ymeeT aHAIM3UPOBATh TEXHUKO-TEXHOJIIOTMYECKOE PELIEHUE («UIydllne
MIPAKTUKK)

NIIK-5.2 CocraBnser MiaH SKCHEPUMEHTAIBHBIX PAa0OT, MPOBOAMUT SKCIIEPHUMEHTHI U
00pabaThIBacT pe3yIbTaThl

WIIK-5.3 TlpoektupyeT u 0OOCHOBBIBA€T/ OKAa3bIBAET TEXHUKO-TEXHOJIOTUYECKHE
peLIeHHs 10 TEMAaTUKE UCCIIeI0BaHUI;

2. 3a1a4u OCBOEHUS TUCIUILIMHBI

— OBnajeHne MeTofaMu  pa3paboTKH 3(Q(PEKTUBHBIX TEXHOJIOTHHA XUMHYECKHUX
IIPOM3BOJICTB HA OCHOBE CHHTE3a U aHAJIM3a XUMHUKO-TEXHOJOTHUECKUX CHUCTEM.

— HayunuTbcst TpUMEHATh TOHATUHHBIA — ammapar JUCHUIUIMHBL  JUIS  PEICHHS
NPaKTUYECKHX 3a/1a4 MPO(PECCHOHATBHON JAEATEIIbHOCTH.

— H3ydeHnne MeTos0B OanaHCOBBIX pacyeToB, aHaM3a XUMHUYECKOTO IMPOHM3BOICTBA,
orpeneneHus ero 3p(HEeKTUBHOCTH;

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTeibHOIl POrpaMMbl

JlucuuniauHa OTHOCHTCS K 4YacTH 0Opa30oBaTelbHON MporpamMmebl, (OpMHpPYyeMOit
y4acTHUKaMU 00pa30BaTelbHBIX OTHOLICHWM, TMpejuiaraerca oOydalomuMcss Ha BBIOOP.
JucuuninmHa BXOJUT B MOYJ b XUMUYECKUE TEXHOJIOTUH.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON aTTECTAIMH I10 1M CHUILINHE

ITaTeiii cemecTp, 3a4eT.
[IIecToi cemecTp, DK3aMEH.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJIA OCBOCHUSA JUCHUIIJIUHBI

Z[J'ISI YCIICHIHOTO OCBOCHHUA JOUCHHUIIJIMHBI Tpe6y10TCSI PE3YyIbTAaThI 06y‘IeHI/IH o
CICAYIOUM OUCHUILIAHAM! XI/IMI/ISI, DOU3NKO-XUMHYICCKHE MCETOJBI aHain3a, MGTPOJ'IOFI/H[ u
OCHOBBI TCXHUYCCKOTO PETYJINPOBAHUA.

6. SI3bIK peau3anun

Pyccknii

7. O0beM TNCUMILIHHBI

OO01as TpyA0eMKOCTh TUCIUIUTMHBI COCTaBIIsIET 6 3.€., 216 yacoB, U3 KOTOPBIX:
-nexun: 36 .

-nabopatopHsle: 36 4.

-IpaKTUYECKUE 3aHATHSA: 36 4.

O0BbeM caMOCTOSTENEHOM padOTHI CTYIEHTA OIIPEAeTICH YIYEOHBIM IIIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Xumuyeckast TEXHOIOTHS KaK Hayka. OCHOBHbBIE MOHATUSA U 3aKOHBI XUMUYECKOU
TexHoJoruu. MarepuanpHblii Oamanc Pomb u  MacmTaObl HCMONB30BAHUS XUMHUYECKHX
MPOIIECCOB B Pa3IMUHBIX cdepax MaTEepHAIBHOTO MPOU3BOACTBA. TEHIACHIIMU Ppa3BUTHUS
TexHoc(hepsl U BO3pacTarollee 3HaueHUe IPoOIIeM pecypco- U dHEprocOepekeHus, 00ecreueHus



0€30IIaCHOCTH XMMHUYECKHX TPOU3BOJACTB, 3alllUTHl OKpyXkarmomeil cpensl.Vcnonbp3oBanue
3aKOHOB COXpaHEHHsI MacChl U SHEPTUH, 3aKOHOB XMMHYECKONW KUHETHKH U TEPMOIMHAMHKHU B
TEXHOJIOTUYECKUX pacyerax. Pacuer marepuanbHOro Oananca.

Tema 2. Teopernueckue OCHOBbI XMMHUYECKON TEXHOJIOTMM MaKpOCKOIIMYECKas TEOpUs
(U3UKO-XMMUYECKUX SBICHUNA — TeopeThdeckas 0aza XUMHUYECKOW TexHomoruu. OCHOBHbBIE
MaKpPOCKOIUYECKUE MTEPEMEHHbIE TapaMeTPhl, XapaKTePU3YIOIINE MEPEHOC BEIIeCTBA, UMITYJbCa
u sHeprun. OO6oOmeHHas ¢dopma muddepeHInaNbHBIX ypaBHEHUN OallaHCa, CBS3BIBAIOIINX
GYHKIMM TJIOTHOCTH TMOTOKAa M HCTOYHUKA cyOcTaHiuu. KOHBEKTHBHBII M KOHAYKTHUBHBIH
nepeHoc cyoOcTaHIMU. XapakTepUCTHKAa KOI(PPHUIMEHTOB IEepeHoca B DPA3IUYHBIX Cpenax.
Yactueie ¢opmbl nuddepeHnuanbHbIX ypaBHEHHH OallaHca BEIIECTBA, UMITYJIbCa U DHEPTUU.
I'mppasnuka. OcHOBBI ruapoctaTuku. 3akoH Ilackans u ero nmpumenenue. I'mapaBinyeckue
npouecchl. ['mapoauHamMuKa: OCHOBHBIE TOHATUS U ompeneneHus. Peonoruueckue cBOHCTBa
xuakux (a3. CranuoHapHbIe M HECTALMOHAPHBIC MOTOKU. XapaKTEPUCTUKU JIAMUHAPHBIX U
TypOyneHTHbIX TeueHuil. Juddepenuumanbuple ypaBHEHUS JBUKEHHS CIUIOIIHBIX Cpel.
VYpasuenue bepnynu. IIpunoxenue ypaBHeHus bepHyiun U1 U3MEPEHHs CKOPOCTH U pacxoa
)uakoctd. YpaBHenus HaBbe-Ctokca. Teopust mogo0ust Kak OCHOBa MOJETUPOBaHUs. TeopeMbl
nonobus. IlogobHoe npeobpazoBanue nupdepeHInaIbHBIX ypaBHEHUH. [ napoauHaMuyeckoe
nogobue. OOUWMIM BUJ KpUTEPUATBHOIO ypaBHEHHUs. I[IpMMeHeHHe 3aKOHOB T'MJIPABIUKU
CIUIOIIHBIX CpeJl B XUMUYECKOW TEXHOJIOIMH. TemioBple Mponecchl B XUMUYECKONW TEXHOJIOTHH.
CriocoObl pacnpoCTpaHEHUsl TEIUIOTHI: TEMJIONPOBOJHOCTh, KOHBEKIIMS, TEIUIOBOE H3ITydEeHHUE.
VYpaBHeHus TtemonepeHoca. TermmooOMeHHble ammapartbl. Koaddumments TtemmonepeHoca:
MOJYSMIIUPUYECKHE KpUTepuajabHble CcOOTHowieHus. [lyTm uWHTEeHCH(UKAIMU MPOLECcCOB
TeruiooOMeHa u moBbImIeHHe ux 3 dekTuBHOCTH. MaccooOMeHHbIe Tporecchl. OCHOBHBIC
OPUHIIMIIBEI  MAacCOOOMEHHBIX IPOIECCOB B TIETEPOTCHHBIX cHCTeMax. PaBHOBECHBIE,
KAHETHYECKHE W MeXaHWYecKue (aKToppl B OpraHM3aldd TPOLECCOB  MexdasHoro
Maccoobmena. J[Bmkymias cuia MacCOOOMEHHBIX IpoleccoB. MoearpoBaHUe Mpoiiecca
abcopommu.  Koaddumumentsr  MaccomepeHoca:  MONYIMIIMPHYECKHE  KpUTEpUAIbHBIC
cootHomieHusi. Pacuer wu ycrpoiictBo abcopOepoB. AmnmapaTypHoe OQOpMIIEHHE U
MOJICIIMPOBAHKE TIPOILIECCOB pa3ZelCHUsI CMECel BEUIeCTB METOIOoM pekTudukanuu. Pacuer
TpeOyeMol BBICOTHl PEKTH(PHUKAIMOHHON KOJOHHBI Ui 3aJaHHOW CTENEHU paslielieHus B
CTallMOHApHOM pexume paboTel. MeMOpaHHas TEXHOJIOTHUS pa3/eleHHs] CMeceil BellecTB.
PaBHOBecHble M KHHETHYeCKHe (akTophl, omnpeaesstomue 3()(eKTHBHOCTE MEMOPaHHOTO
pasznenenus. KoHCTpykins MeMOpaHHBIX arapaTosB.

Tema 3. OOmas xumuueckas TtexHonorus. CelppeBas M dHepreruueckas 0Oasa
XUMHYECKHX TMPOM3BOACTB. MarepualbHble U JHEpreTndyeckue OanaHChl TEXHOJOTHYECKHX
cucteM. Ilokazarenu pacxoma pa3iaMuYHBIX BUAOB ChIpbsi. OTHOCHUTENBHBIN BBIXOJ IPOAYKTA.
WnterpanbHas U  auddepeHunanbHas —cenekTuBHOCTh.  Koadduuumentsl npeoOpa3zoBaHUs
sHepruu. TepMmoauHaMuyeckass HEPaBHOLIEHHOCTh Pa3IMYHbIX (OpPM HSHEPruu. DHEprust Kak
Mepa MOTEHIHAIbHOM paboTOCIOCOOHOCTH CHUCTEMbl. YpaBHeHHEe OanaHca sHepruu. CBs3b
MEXIy MOTepsAMH SHEPruM M IMpOU3BOACTBOM 3HTponuu. Kosdduuumentsr npeoOpa3oBaHus
skcepruu. OCHOBHBIE HANpPaBJICHUS MOBBIIIEHUS 3PPEKTUBHOCTH UCIOIb30BAHUS CHIPbEBBIX U
DHEPreTHUUECKUX pecypcoB. KOMIUIEKCHOE HCIIONBb30BAaHUE ChIpbs. Penukibl BEHmECTB U
MaTepuaioB. DHEPrOTEXHOJIOTMYECKUE CXEMbI NMPOU3BOJACTB. Boma Kak cblpbe U KOMIIOHEHT
XUMHYECKOTO TPOM3BOACTBA. [IpoMBINUIEHHAs BOJOMOATOTOBKA. XHUMHUYECKHE PEAKTOPBHI.
OcHOBHBIE THNBl XHMHUYECKHUX PEAKTOPOB, TMPUMEPbl MX MCHOJIb30BAaHUS B TEXHOJIOTUU
BOXHEHIINX XUMHUYECKMX MNPOAYKTOB. KHHeTHueckne MOJenM XHMHUYECKHUX pEakuuil u
MOJIEJTMPOBAaHUE XUMHUYECKHX PEAKTOPOB. YpaBHEHHE MaTepHaIbHOrO OanaHca XHMHUYECKOTO
peaktopa. Peaktopsl ¢ uaeanbHON CTpyKTypol mortoka. Kpurepum oneHku 3¢(HeKTUBHOCTH U
BbIOOpa Tuna peaktopa. Kackan peakrtopoB. Peakropa ¢ HewpeanbHOW CTPYKTYpOH IOTOKA.
Juddy3nonnas u syeedHas MOJENIb XMMHUYECKOro peakropa. Ponbp QyHKIuM pacnpeneneHus
BpeMeHU TpeObIBaHMs ISl OMUCaHUs pabOThl JEHCTBYIOMIErO peakTopa. [ eTeporeHHo-
KAaTaJIUTHYECKUE TIPOLECCHl B XUMHUYECKOW NPOMBINUIEHHOCTH OCHOBHBIE CTaJiuu U



KUHETHYECKHE OCOOCHHOCTH T'€TEePOr€HHO-KaTAIUTHUYECKUX MPOIECCOB. THUIBI MPOMBIIIICHHBIX
KaTAJINTUYECKUX PEAKTOPOB M CTPYKTypa MPOTEKAIOMIMX B HHUX INpOLECCOB. MaremaTtuyeckoe
MOJIEJIMPOBAHUE U ONTUMHU3ALMS KaTAIUTUYECKUX PEAKTOPOB. XUMUYECKOE MPOU3BOACTBO KaK
CJIO)KHAasi cucTeMa. MHOroypoBHEBasi CTPYKTypa TEXHOJOIMUECKMX CHCTEM: MOJIEKYJIpHbIE
IPOIECChl — MAKPOKMHETHKA — allaparbl — IPOU3BOJICTBA — INIOOANBHBIE MTPOOJIEMBI Pa3BUTHSA
TexHOoc(epbl. OCHOBHBIE 3Tallbl CO3AAHUSA XUMUKO-TeXHONOrn4eckux cucreM (XTC); mpuHIMIIBI
U CTpaTerusi CUICTEMHOI0 1ojxoja. Pojib MareMaTH4ecKoro MOAEIMPOBAHUS B PELICHUM 3a7ad
npoekThpoBaHus M skcmuryataiuu XTC. XMMHKO-TEXHOJOIMUYECKHE MPOLECChl KaK OOBEKT
ynpasieHus. BXoaHble UM BBIXOJHBIE IAapaMETPbl CHUCTEMBI, IapaMeTpPbl COCTOSHUA,
KOHCTPYKLIMOHHBIE W YHPABIAIOIIME HapaMeTpbl; (YHKIHMOHAIBHBIA ONEpaTop CUCTEMBI.
OKOHOMUYECKHE TMOoKa3aTean A(PPEKTHUBHOCTH XMMHUYECKHX MNpOou3BOACTB. (OCHOBHBIE
IIPOM3BOJCTBEHHbIE (OH[IBI, OOOPOTHBIE CpEACTBA U TPYAOBBIE PECYpPChl IPOU3BOACTB.
CrpykTypa 3arparT Ha MPOU3BOJCTBO U pealn3aluio npoaykuuu. CebecTouMOCTh MPOIYKIINH,
npUOBLIb U IIEHOOO0Pa30BaHUE B XMMUYECKOM POMBIIIIEHHOCTH.

Tema 4. Baxueimmue rpynmnsl XMUMHYECKUX IPOU3BOJACTB. Marepuanbl U HOBbIE
TEXHOJIOTUM. TEeXHOJIOrHsl CBA3aHHOIO a30Ta. AJIbTEPHATHBHBIE BApUAHTBHI IEPCIEKTUBHOIO
pelieHus CBsA3bIBaHUS aTMocepHoro azora. CTpyKTypa COBPEMEHHOIO IIPOM3BOACTBA aMMHUaKa
U3 npupogHoro rasa. CoBpeMeHHasi TEXHOJIOIHYecKas cXeMa MPOU3BOJACTBA a30THOM KHUCIIOTHI.
TexHonoruyeckue  peuieHusi,  CHOCOOCTBYIOIIME  BBICOKOMY  BBIXOAY  IPOJYKTA.
OU3MKOXMMHUYECKHE OCHOBBI U ammapaTypHoe oQGOpMIIEHHE IPOLECCOB CEIEKTHUBHOIO
OKHCJICHUsI aMMHaKa, OKCHUIOB a3oTa W ux abcopoumu. Karamutudeckoe o00e3BpeKHBaHUE
oTxoaAmux ra3zoB. CONpPsDKEHHBIE ¢ CUHTE30M aMMHaKa IMPOM3BOACTBA — IOJIYYEHHE HUTpATa
aMMOHMsSI M KapOamuzaa. TeXHOJIOrMYECKHE CXEMbl, CBOICTBa MNPOAYKTOB M 00JacTH HX
npumenenus. [lepepabotka dochopconepxaiero celpbsi. Buasl hocdopcoaepxariero coipbs.
Pasnuunss MUHEpaJIOTMYECKOTO COCTaBa W CBOWCTB, OIPENCISIONINE BBHIOOp crocoba
TEXHOJIOTUYECKOM  IepepadOTKU:  KUCIOTHOIO,  TEPMUYECKOIO,  T'MJIPOTEPMHUYECKOTO.
CoBpeMeHHOE COCTOSHHE MPOU3BOACTBA U mOTpedneHus (ocpopa u (HochopHBIX KHUCIOT.
DNEeKTpOTEpMUUYECKHI croco0 MosydeHust 3jieMeHTapHoro ¢ocdopa. DPUIMKO-XMMHUYECKHE
OCHOBBI Pa3JIOKECHUS NPUPOAHBIX (ochaToB CEPHOH, a30THOW KUCIOTAMU. DKCTPAKIMOHHAS
dochopHas KuciOoTa, Kak OCHOBAa IPOM3BOJCTBA MHUHEpalbHbIX ynoOpenui. CocraB u
KOHIIEHTpaIus oOpa3yromeicss (ocGopHON KHUCITOTHI B 3aBUCHMOCTH OT TEMIEpaTypbl U
crioco0a pas3yiokeHus anaturta. Beiienenue um ytunuzanus (GropucThix razon. docdorunc —
OTXOJl TPOU3BOJICTBA 3KCTPAKIMOHHOW (POChHOPHON KUCIOTHI — MOTEHUUATIbHBIH HCTOYHHUK
CBIpbS JUIsl TIOJyYEHHUS] CEPHOM KHCIOTHI M IOCTPOECHHS 3aMKHYTBIX I[MKJIOB B IIPOU3BOJCTBE
ynoopenuit. [Ipon3BoacTBo cepHOil KUCIOTHI. COBpEMEHHOE COCTOSIHUE MPOM3BOJICTBA CEPHOMU
KHCIIOTBl M3 Pa3IMYHbIX BHJOB CbIpbs. (DU3MKO-XMMHUYECKHE OCHOBBI IPOM3BOACTBA CEPHOMN
KHUCIIOTBI U3 cepocoaepkamux pya. OCOOEHHOCTH TEXHOJIOIMYECKHX CXEM M annapaTypHOro
oopmieHus. DKolorudeckue MmpodiieMbl B CEPHOKUCIOTHOM Ipou3BojcTBe. [IponsBoacTso
coneit u ynoOpeHuil. OCHOBBI TEXHUYECKOW NepepabOTKM MPUPOTHBIX PAcCOIOB U TBEPABIX
coseil. DU3MKO-XMMHYECKHE OCHOBBI IPOLIECCOB PACTBOPEHUS U KPUCTAUIM3ALMM COJIEH.
[Tpou3BoacTBO KanuiHBIX cosieid. Cxembl UM anmaparbl AJis MOJIyYE€HHUs XJIOPUCTOTO Kajaus M3
cuibBUHUTA. CHHTE3 MOYEBHHBI. TEXHOJOTMYECKHE YCIOBHSI M CXEMBl IPOU3BOJCTBA.
[Tpoueccyl ~ MpPOM3BOACTBA  KOHILIEHTPUPOBAHHBIX  yAOOpeHHMM.  DJIEKTpOXHMUYECKHE
pON3BOJICTBA. TeXHONIOrnYeckne OCOOEHHOCTH MPOLECCOB AIIEKTPOJIN3a BOJHBIX PACTBOPOB M
paciyiaBoB  cosiei, TUIbl NPOMBIIUIEHHBIX AJIEKTPOJIM3EPOB: € TBEPABIM  KaTOAOM
(TmadparMeHHBIH 1 MEMOpPaHHBIN); ¢ PTYTHBIM KaTOJIOM; JUIS JIEKTPOJIM3a PaciljlaBOB XJIOPUI0B
HIEJIOYHBIX METAJUIOB. DJIEKTPOXMMHUYECKOE MOJyYeHUE BOJOpOJa. YPOBEHb HHEpro3arpar
AIIEKTPOXUMUYECKUX TPOU3BOACTB U MX 0Nl B ce0ECTOMMOCTH NPOAYKIMH. Merammyprus.
Tunel mupo- W rUApoMeTauTyprudeckux mpoueccoB. IIpousBoactBo uyyryna. IIpouecchbl
BbIIUIaBKU cTanud. DeppocruiaBsl M cnenualibHble CIulaBbl. [IpoM3BOACTBO M NpUMEHEHUE
TIOMUHUS, TUTAaHA U MEAM U JAPYTUX MeTauioB. [Ipom3BOACTBO peaKkuX M PajMOaKTUBHBIX
AJIIEMEHTOB M BEUIECTB BBICOKOW YMCTOTHI. [IpoW3BOACTBO ypaHa, IUIyTOHHS M HMX H30TOIOB



OcCHOBHBIE ~ TIPOIIECCHl  TMOJMYYCHHUS  BEHIECTB  BBICOKOW  YHCTOTHI ~ MOHOOOMEHHBIMH,
JUCTUJUISIIUOHHBIMHA, 3JIEKTPOXUMUYECKUMH U JIPYTUMH METOJAMH. TEXHOJIOTUSl CHIIMKAaTOB U
BKyIMX BemecTB. IIpousBoactBo crekna. OCHOBHBIE BHUABI CTEKJIAa M UX Ha3HAuYEHHUE.
[Ipoueccsl Bapku cTekiaa. XMMUYECKHUE CTEKIIA, SMaji, CUTAJLIbI, IEHOCTEKIIO, CTEKIOBOJIOKHO,
KepaMUKa pa3Horo (pyHKIMOHAIBHOTO HazHaueHUs. [lepepaboTka yriepoacoaepiKaiiero Chlpbsi.
Hcnonp3oBanue HEPTH, IPUPOTHOTO Ta3a U YISl B KAYECTBE ChIPbS XMMHUYECKUX MPOU3BOJICTB.
[TepepaboTka ChIpbsi Ha CHHTE3-Ta3, mapaduHbl apoMaTudecKkue yriieBoaoponsl. Ilepepaborka
HepTtu. IlepBuunble u BTOpUYHBIE Tporecchl HedTenepepadoTku. Kpekunr. IIpousBoactso
yIII€BOAOPOAOB. TepMUUECKU M TEPMOOKUCIUTENBHBIM MHPOIN3 Ta3000pa3sHBIX M SKUIKUX
YIJI€BOAOPOAOB. TEeXHOJOrus BBICOKOMOJIEKYJSIDHBIX coeauHeHuid. llmactmaccesl, kaydykw,
XUMHYECKHE BOJIOKHA U MOJIMMEPHbIE KOMIIO3MLMOHHbBIE Marepuaibl. [lolMKOHAEHCAIMOHHBIE
MPOLECChl U HUX TeXHosoruyeckoe odopmiienue. PeHonodopmanbaeruaibie, HaBOJIAYHbIE U
pe3oiibHbIe cMOJIbl. KpeMHuil-opranndeckrue mnojauMmepbsl. buorexnonorusa. Poib Xxumuyeckoit
TEXHOJOTMM B OpraHu3aludyd OHOTEXHOJOTMYECKHUX TMPOM3BOACTB. buorexHomorus —
NEPCIIEKTUBHOE HANpaBJICHUE TEXHOJOIMM, Oa3upyrouleiicss Ha JOCTHKEHUSX T'€HHOMN
WHXCHEPUH, TPOMBIIIICHHON MUKPOOMONIOTHH U OMoKaTanu3a. TeXHOJOrus peKOMOWHAHTHBIX
JHK u nmpousBoacTBo 6enkoB. buoTexHosorus B penieHuu npodiaemM pukcanuu a3ora B Mo4Bax,
MOOBIUM I[BETHBIX METAJUIOB, MEpepaboTKU OMOMACCHI, OUYHUCTKH CTOYHBIX BOJA. XHUMHUYECKas
TEXHOJOrusl M MarepuanoBeneHue. CoBpeMEHHAs CHCTEMaTHKa MaTepualoB IO COCTaBy,
CBOICTBaM M (PYHKIIMOHAIBHOMY Ha3HaueHWI0. MaTepuanbl Kak BakKHAs KaTeropus MPOJYKTOB
XUMHYECKON TEXHOJIOTUU. [71aBHBIE OSKCIUTyaTallMOHHBIE CBOMCTBAa MaTepuanoB. Pecypc
MaTepHualoB — OJIMH U3 BAXKHEUIINX TEXHOJOTUUECKUX Kputepues. [IpuopurerHsie HarpaBiaeHus
U METOJIOJIOTHSI CO3/1aHHS HOBBIX MaTE€pUaJIOB C 3aJaHHBIMU CBOMCTBaMHU. DYHKIMOHAIbHbIE
MaTepuaibl B XMMHUYECKON TEXHOJOTHH: MeMOpaHbl, KaTallu3aTopbl, aJCOPOCHTHI, SIEKTPOIbI,
CEHCOpBI, MOKpBITUA U Jp. KOHCTpYKIMOHHBIE MaTepuaabl B XUMHUYECKOW TEXHOJIOTUU.
Matepuan kak (akTop, JUMUTUPYIOIIUN NPUMEHEHHE OJKCTPEMANbHBIX  (DU3HMUECKUX
BO3/ICICTBUI B TEXHOJOTUU. XUMUYECKOE COIPOTUBICHUE METAIIMYECKUX U HEMETAJUIMUECKUX
MarepuanoB. MeToabl 3aluUThl METAUIOB U CIUIaBOB OT KOppo3un. (OCHOBHbIE BUBI
HEMETAJUIMYECKUX KOHCTPYKLIMOHHBIX MAaTE€pHaJIOB; MOJUMEpPHI U CHElMalbHAs KepaMuKa Kak
aJlbTEpPHATHBA TPAJAULMOHHBIM KOHCTPYKLHMOHHBIM MaTepuanaMm. Pojib HOBBIX MaTepualioB B
cuHTe3¢ OS(P(PEKTUBHBIX TEXHOJOTHYECKMX CXEM W HMHTEHCU(HKAIMK TEXHOJIOTMYECKUX
nporieccoB. HaykoeMkHe TEXHONIOIMHM — TexHojoruu Oynymero. TepmMoaMHaMU4ecKu
COBEpIUIEHHbIE YHEPrOTEXHOJOTHYECKHE IPOLECCH], YNPABICHUE PEAKIIMOHHON CHOCOOHOCTHIO
BEILIECTB, CEJIEKTUBHBIN KaTaln3, UCIOJIb30BAaHUE CBEPXKPUTUUYECKUX CpEJ, HAHOTEXHOJIOTUU U
co3nanue HaHoMmarepuasioB. CBC-cuHTe3, KpHOTEXHOJIOTUH, 30J1b-T€JIb TEXHOJIOTHUH.

9. Tekyuuii KOHTPOJIb N0 MCHHUITTHHE

Texymuil KOHTPOIb IO AUCLUIUIMHE IPOBOJUTCSA IIyTEM KOHTPOISA IOCELIAEMOCTH,
IPOBEJCHUSI KOHTPOJBHBIX paboT, TECTOB IO JIEKIMOHHOMY MaTepuaily, BBIIIOJIHEHUE
nabopaTopHbIX padoT, u (ukcupyercs B popMe KOHTPOJIBHOW TOUKM HE MEHEE OJHOrO pasa B
ceMecTp.

10. Iops10k NpoBeeHUs] U KPUTEPUH OLeHUBAHUS MIPOMEKYTOYHON aTTeCTALUM

10.1 3aueT B IATOM BBICTABIISAETCS CTYJAEHTY, BHINOJIHUBIIEMY CEMECTPOBBIN pabouuii
IUIaH Y4eOHBIX MEPONPHUATHIH MO JUCHUIUIMHE U CIaBIIEMY BCe pyOeKHbIE KOHTPOJIbHBIE
meponpustus (PKM) no quciumniune ¢ onenkoit He menee 10 Oamnos. Ha 3auere He
JIOITYCKAETCs MPOBOAUTH OIPOC CTYJIEHTOB IO BCEMY MaTepuaity ydeOHOW AUCLIUIUINHBL;
OTJEJIbHBIE 331aHUS WM OWJIETHI JJIs 3a4eTa He COCTaBIIAIOTCS. VICKIII0UeHne MOT'YT COCTaBIIATh



H€6OJIBH_II/IG 10 O6’beMy JJICKTUBHBIC UJIN CIICLIUAJIbHBIC y‘-Ie6HI>Ie JAUCHUIIIINHBI, 110 KOTOPBIM B
paboueM 1IaHe B TeUeHHE cemecTpa caada PKM He mimanupoBaiack.

10.2 Dk3aMeH B IIECTOM CEMECTpe IMPOBOJIUTCS B MHUCHbMEHHOW (opMe 1o Ouseram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 Tpex dacTel. [IpomomkurensHOCTh SK3aMeHa 1,5 Jaca.

[lepBas yacTe mpexacraBisieT coOoil TecT w3 3 BompocoB, mposepstommx HMOITK-3.1,
NOIIK-3.2, UOIIK-6.2. OTBeTHI Ha BOIPOCHI NIEPBOM YAaCTH AAIOTCS IIyTEM BbIOOpA U3 CIIMCKA

MMPEAITOKCHHBIX.

Bropas gacts comepxkut aBe 3amauu, nposepstoumii MOIIK-6.4, UIIK-1.1,UITK-5.3.
OTBer Ha BONpOC BTOPOHM YacTU Jaercs B pa3BEepHYTOM (opme ¢ MOIPOOHBIM ONUCAHHUEM

peLieHusl.

[IpumepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB

1. Bopa kak cbIpbe 1 KOMIOHEHT XUMUYECKOT'O MPOU3BOJICTBA.

2. OcHOBHbIE BUJIbI CTEKJIA M UX HA3HAYCHHUE.

3. Ilmactmacchel, KaydyyKd, XMMHUYECKHE BOJIOKHA W TIOJUMEPHBIC KOMITO3UIIMOHHBIC

Marcpuraibl.

4. Meroapl 3alIMTH METAJJIOB U CIUIABOB OT KOPPO3HUH.

[Ipumepsl 3anau:

1. 3agaua 1. PaccumnTaiite BBIXO/ STUIIOBOTO CIIMPTA HA

MPOMYIICHHBIM O3TUJIEH TPHU YCJIOBUM MHOTOKPATHOW UHUPKYJSIIUUA ATHICHA, €CIU
MPAKTUYECKU pacxoaHblil koddduiment stunena 0,65 T Ha 1 T 3TUIIOBOrO criupTa.

2. 3anaya 2. OnMH U3 METOJI0B MOJYUYEHUS alleTUIeHa —

TEPMOOKUCIUTENbHBIH KPEKUHT (MMPOJN3) METaHa. BeUUCINTE CTaHIAPTHYIO TEIUIOTY
9TOM peakiuu npu remmneparype 298 K.

3. 3anmauva 3. PaccuuTaiite cpeliHIOI CKOPOCTh PEaKIuu

okucnenusi SO2 B BO3 Ha nmepBoM clioe Karanusaropa, eciiu

crenens npeppamenus SO2 B SO3 cocraiser 0,67. Mcxoaubie KoHIIEHTpauuu B % (110
00Bemy): SO2—10; 02 —11, N2—79. KoncranTa ckopoctu k=2,81-105.

Pe3ynbTaTe!

9K3aMC€Ha OIMpCACIIAOTCA OLICHKaMH «OTJIIUYHO», «XO0pommo»,

«KYHAOBJICTBOPUTCIIBHOY», KHECYAOBJICTBOPUTCIBHO.

OHGHKa «OTIIUYHO»

3HaHUS:
- CHCTEMaTU3UpOBAaHHbIE, TIYOOKHE M IIOJIHbIE 3HAHUS IO BCEM
paszenam  JIUCLHMIUIMHBIL, @ TAakKXe IO OCHOBHBIM BOIIPOCAM,
BBIXOSIINM 3a Mpeesbl yueOHON IPOrpaMMBl;

- TOYHOE HCIIOJIb30BAHUE HAYYHOU TEPMHUHOJIOTUH, CUCTEMATUYECKU
IPAMOTHOE U

JIOTUYECKH NPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

- TMOJHOE€ W TIyOOKO€ YCBOCHHE OCHOBHOM W JIOMOJTHHUTEIbHOU
JUTEpaTyphl, PEKOMEHIOBaHHOH palouell  mporpamMmmon 1O
JTUCIUTITHHE (MOJTYIIIO)

YMEHHSL:

- YM€eT OpUEHTHPOBATHCSA B TEOPUAX, KOHUEMINAX U HAMPABICHUAX
JUCLUIUTUHBI U

JaBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAyYHBIE JOCTHKEHUS
JPYTUX OTUCLMIUIMH

HAaBBIKU:

- BBICOKMI YypOBeHb C(HOPMHPOBAHHOCTH 3asBIECHHBIX B paboueit
IporpaMmMe KOMITETEHIINH;

- BJIAJICET HABBIKAMH CaMOCTOSATENBHO K TBOPYECKH pEMIATh




CJIO’KHBIE TIPOOJIEMBI U HECTaHAAPTHBIE CUTYAINH;

- Oe3ympeuHo BIAJEeT MHCTPYMEHTAPHEM YUeOHOH AMCIUILIUHBI,
yMeHue ero 3(Qp¢GEeKTUBHO HCIOJIb30BaTh B IMOCTAHOBKE HAYYHBIX U
MPAKTUYECKHX 33/1aY;

- TBOpYECKasl CaMOCTOATENbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHUX/TA00PaTOPHBIX ~ 3aHATUAX, AKTHBHO
y4acTBYET B IPYIIIOBBIX OOCYX/IEHUSX, BBICOKUI YPOBEHb KYJIbTYPHI
WCIIOJTHEHUS 3a/JaHUN

OHGHKa «Xopomo»

3HAHHUA:

- JIOCTaTOYHO TIIOJHBIE M CHUCTEMAaTU3UPOBAHHBIC 3HAHMA [0
JUCLIUILINHE;

- YCBOGHHE OCHOBHOM M  JONOJHUTEIBHOW  JUTEPATYPBI,
PEKOMEHI0BaHHOM pabodel IporpaMMoil 1o JTUCUMILIMHE (MOAYIIIO)
YMEHUSL:

- yM€eT OpPHEHTHPOBATbCSA B OCHOBHBIX TEOPHUAX, KOHLENLHUAX U
HaIPaBJICHUSAX JUCLUUIUIMHBI U JaBaTh UM KPUTUYECKYIO OLICHKY;

- HUCHOJB3YeT HAyyHYK TEPMHUHOJOTHIO, JMHIBUCTHYECKU W
JIOTUYECKH NPABWIILHO M3J1araeT OTBETHI Ha BOIPOCHI, YMEET JIEaTh
000CHOBaHHBIE BBIBO/IbI;

- BJAAEET MHCTPYMEHTAapueM [0 JUCLUUIUIMHE, YMEHHE €ro
HCIOJIb30BaTh B IIOCTAHOBKE W PELICHUMM  HAy4dHBIX W
npoeCCHOHATLHBIX 3314

HaBBIKU:

- caMocTosiTeNbHasE paboTa Ha NMPAKTUYECKUX 3aHATHUSAX, yJacTHE B
IPYNIIOBBIX ~ OOCY)XIEHMSIX,  BBICOKMH  YpPOBEHb  KYJbTYPBI
HCIIOJIHCHMS 3aJaHHi;

- CpeIHMH YpoBeHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueit
IIporpaMMe KOMITETEHIINH;

- 0e3 3aTpyJHEHUN BBIOMPACT CTAHJIAPTHYIO METOAMKY BBIOJHEHUS
3aJaHUM;

OrneHka
«YIOBIICTBOPUTEIIHHOY

3HAHUS:

- IOCTAaTOYHLI MUHHUMANLHEINH 00bEM 3HAHHUH 110 JUCIUTIINHE;

- YCBOGHHE OCHOBHOW JHTEpaTypbl, PEKOMEHIOBAaHHOW paboueit
IpOrpaMMoOi;

- HCHOJIb30BAHUE HAyYHOW TEPMHUHOJOTUH, CTHIHCTUYECKOE U
JIOTUYECKOE U3JI0’KEHUE OTBETA HA BOIPOCHI, YMEHHE JI€JIaTh BBIBOJIbI
0€e3 CYIIECTBEeHHBIX OIIHOOK

YMEHMUS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHLENUHUAX M
HANpaBJIEHUAX M0 JUCHHUILUIMHE U JaBATh UM OLICHKY;

- BJIaJileeT MUHCTPYMEHTapueM Yy4eOHOW TUCIUIUIMHBI, YMEHHE €ro
HCMOJIb30BATh B PEIICHUHU TUIIOBBIX 33/1a4;

- YMEET IOJ PYKOBOJICTBOM IPENOAABaTelsl pellaTh CTaHIapTHHIE
3a1a4un

HaBBIKMU:

- pabota TmMOJ PYKOBOJCTBOM TIpeMojaBareiisi Ha MPaKTUYECKHX
3aHATHUSX, TONYCTUMBIA YPOBEHb KYJIBTYPhI UCTIOTHEHUS 3a/IaHUH;

- JIOCTaTOYHBI MHMHHMAJIBbHBIA ypOBEHb CHOPMHUPOBAHHOCTHU
3asiBJICHHBIX B pabouell mporpaMmMe KOMIETECHIINN;

Orenka
«HEYIOBJIETBOPUTEILHOY

3HAHUS:
- (hparmMeHTapHbIE 3HAHUS 10 AUCLUIIINHE;
- OTKa3 OT OTBeTAa (BBINOJHEHUS! TUCbMEHHON paboThI);




- 3HaHME OTHAENbHBIX HCTOYHHUKOB, PEKOMEHJIOBAHHBIX paboueil
IIpOrpaMMoi 1o

JUCLIUILINHE;

YMEHUS:

- HE yM€EeT UCI0JIb30BaTh HAyYHYIO TEPMUHOJIOTHIO;

- Hau4Ke rpyObIX OMIMOOK

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHNH;

- HU3KUH YypOBEHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueit
MporpaMMe KOMIETEHIIU;

- OTCYTCTBUE HABBIKOB CAMOCTOSITEIbHON paboThl;

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DNEKTPOHHBIM YYEOHBIH KypC MO JHCHHUIUIMHE B DJCKTPOHHOM YHHBEPCHUTETE
«Moodley -https://moodle.tsu.ru/course/view.php?id

6) OI_IeHOIIHBIe MaTepHraJibl TCKYLICIO KOHTPOJIA U HpOMC)KYTO‘lHOfI arrecraguu I10
ITUCLIUILIINHE.

B) MGTOI[I/I‘IGCKI/IC YKa3zaHHs 110 OpraHnu3aluun CaMOCTOSITEIIbHOU pa60TBI CTYACHTOB.

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHAs JTUTepaTypa:

- JlaGopaTopHBIii TPAKTHKyM 1O OOIIEed XWUMHUYSCKOW TEXHOJIOTUH : Yy4eOHO-
metoaudeckoe mocodbue / Tom. roc. yH-T ; [cocT.: JI. A. Eroposa, JI. H. Mumenuna, C. A.
l"ananos]. - Tomck : [O. n.], 2013. - 42 C.: HJL. URL:

http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000462861

- Bakreiim A. 0. OOmas xumuueckass TeXHOJOTHs. BBeneHune B MOjAEIMpPOBAHUE
XUMHUKOTEXHOJIOTUYECKUX TMpoleccoB : [ydyeOHoe mocobue mo kypcam "OOmmias Xumuyeckas
texHosiorus" u "MoenupoBaHuE XUMUKO-TEXHOJIOTHYECKUX MTPOIIECCOB" NIJIsi CTYJIEHTOB BY30B,
oOyyaromuxcst 10 HampaBJeHUsAM "XUMHUYecKass TEXHOJOrMs M OuoTexHojorus" W
"Marepuanosenenne"] / A. FO. 3akreiim. - U3n. 3-e, mepepad. u porm. - Mocksa : Jloroc, 2009. -
302 c.: un.- (HoBas yHuBepcurerckas OnbInoTexa)

- [TaBnos K. ®@. [Ipumeps! 1 3a1auu 110 Kypey IPOLECCOB U allllapaTOB XUMHYECKOU
TEXHOJIOTUH: [yuyeOHOe MocoOHe Ui CTYJEHTOB XHMHKO-T€XHOJIOTMYECKUX CIEIHaTIbHOCTEH
By30B] / K. @. I1aBnos, I1. I'. PomankoB, A. A. Hockos ; mox pen. I1. I'. Pomankosa. - U3x. 10-e,
nepepad. u gom. - MockBa : Anbsnc, 2013. - 575 c.: puc., Tabm.

- OO6mas xumMudeckast TexHojaorus : yaeoHnoe mocodue / I'. M. laBuaan, A. I'. Henun, JI.
H. Oneiinuk, E. JI. Ckytun ; OM. roc. TexH. yH-T. - Omck : U3n-Bo OMI'TY, 2010. — 261 c.: puc.,
TalII.

0) IOTIOTHUTEIbHAS JTUTEPATYpA:

— OO0muit Kypc MpoLECcCcOoB U alMapaToB XMMUYECKON TEXHOJIOTHUH : [y4eOHHUK Ui BY30B
[0 XMMHUKO-TEXHOJIOTUYECKUM HANpaBleHUsIM U cnenuanbHocTsM @ B 2 kH. Ku. 1 / B. T
Aitamrreiin, M. K. 3axapos, I'. A. HocoB u np. | ; mox pen. B. I'. Aiinmreiina. - M. : Jloroc [u
ap.], 2006. - 887, XXII c.: ni.

- O6muit Kypc mpoIeccoB U anmnapaToB XMMUYECKOH TEXHOJIOTHY : [yu4eOHUK IS BYy30B
[0 XUMHUKO-TEXHOJIOTUYECKUM HaIlpaBIeHUsIM U crnenuanbHocTsM @ B 2 kH. Ku. 2 / [B. T.
Aitamreiin, M. K. 3axapos, I'. A. HocoB u np. | ; mox pen. B. I'. Aiinmreiina. - M. : Jloroc [u
ap.], 2006. - c. 891-1757,[1]: nn.- (HoBas yauBepcuTeTckast On0IMOTEKA)

- Kyrenos A.M., bounapesa T.U., bepenrapren M. O0mias xumMudyeckast TEXHOJIOTHUS -
M.: UKI1] «Akagemkauray. 2007.



- UrnarenkoB B.U., becko B.C. Ilpumepsl u 3agauun mo oOmedl XUMHUYECKOi
texnonoruu. — M.: UKL «Akagemkuura. 2006.

- XuUMUYecKas TEXHOJIOTHSI HEOPTaHMUYECKUX BEIIECTB : [ YueOHoe mocodue i By30B 110
CIEUUATBbHOCTH  "XHMMHYECKass TEXHOJOTHWs HEOPraHMYECKHX BEIIeCTB"  HalpaBJiICHUS
MOATOTOBKU JIUINIOMUPOBAHHBIX CHEIUATUCTOB "XHUMHYECKas TEXHOJIOTHS HEOPTraHUYeCKHUX
BemecTB 1 MarepuanoB” : B 2 ku. Ku. 1/ T. I'. Axmeros, P. T. [Topdupsesa, JI. I'. I'aiicun u ap.
|; Hox pen. T. I'. AxmeroBa. - M. : Beiciias mikouna, 2002. - 687, [1] c.: wi.

- XUMHYECKasi TEXHOJIOTHSI HEOpPraHMYECKHUX BEIIeCTB : [ YueOHoe mocodue it By30B IO
cnenualbHOCTH  "XMMHMUYECKas TEXHOJIOTMS  HEOPraHWYECKUX  BeUIECTB"  HalpaBICHUS
MOJATOTOBKUA JUIUIOMHUPOBAHHBIX CHEIHAIUCTOB "XUMHUUECKass TEXHOJIOTHUS HEOPraHMYeCKHUX
BemiecTB U mMarepuanoB” : B 2 ku. . Ku. 2/ T. I'. Axmeros, P. T. [Topdupsesa, JI. I'. I'aiicun u
np. |; Hox pen. T. I'. AxmeroBa. - M. : Beicias mkomna, 2002. - 532, [4] c.: wi.

- OertHepckuii 1O, U. Tlponecch n anmaparbl XUMHYECKOW TEXHOJIOTHH : YUEOHMK JUIs
By30B: B 2-x xH. Y. 1.,4.2. - 2-e uzn. - M. : Xumus, 1995.

- IlaBnoB K.®., PomankoB IL.I. u np. Ilpumepsl U 3amaum 1Mo Kypcy HOpOLIECCOB U
anmaparoB XxumMuyecko TexHosioruu JI.: Xumus. 1987r.

B) pecypcbl cetu HTepHET:

— Xapaammuau X.9. OOmias XuMU4YecKasi TEXHOJIOTHs. MeTO0I0THs TPOSKTUPOBAHUS

XUMHUKO-TEXHOJIOTHUYECKHX TporeccoB 2013r.

— Antnrreitn B.I'., 3axapoB M.K., Hocos I'.A.Ilpoueccsl u annaparbl XUMUYECKON

texHosoruu. O0umii kypc: B 2 kaurax 2014r.

— Kysnenopa M.M., Xapnamnuau X. 3., HanoB B.I'., YupkynoB O.B. OOGmas
XUMHUYECKas

TexHoJiorusi. OcHoBHBIE KOHLeNIUU npoekTupoBanus XTC 2014r

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JIMIIEH3UOHHOE U CBOOOIHO PACIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKirodaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook).

14. MaTepuaibHO-TeXHHYECKOe obecrieuyeHme
Aynuropuu Ui MPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynutopun A NPOBEACHUS 3aHATUNH CEMMHAPCKOTO THIIA, WHIWBUIYAJIbHBIX WU TPYIIIOBBIX
KOHCYJIBTALNH, TEKYILEr0 KOHTPOJIS ¥ POMEXKYTOYHOU aTTECTALUH.

[Tomemenust A8 CaMOCTOSATENIHOW paOOThl, OCHAILIEHHbIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYTIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

— nabopatopusbie ayautopun (Ne 219, 6-ro yue6noro kopnyca TI'Y).
- naboparopHas ayauropus (Ne 324, 6-ro yuebnoro kopmyca TI'Y)

- naboparopust opranudeckoro cunresza (Ne 323, 6-ro yueOHoro xopmyca TI'Y) - naGopatopus
TT'Y (Ne 307, 6-ro yaeb6HOTO KOpmyca TT'Y)

- naboparopuss Xumuueckod Okomnorun (Ne 306, 6-ro yuebHOro kopmyca TIY). Bce
7a00paTOpUM OCHAIIEHBI BBITSKHBIMHU IIKa(aMmu, CTEKISIHHOM u ¢apdhopoBoit 1abopaTopHOit
MOCYAOH, HW3MEpPUTENbHBIM  HWHCTPYMEHTOM  (Becbl, TepMmoMmeTpbl, pH-merpe, VY@



cnektpodporomerp u T.1.). Kpome Toro, B nabopaTopusx HMEETCS HarpeBaTeIbHOE
obopynoBaHue (JEKTPOINIUTKH M TepMoOCTaTHpylome Imkadsl), oOopymoBanue st 12
q)HJIBTpaI_II/II/I noa BaKyyMmoM U POTOPHBIC UCIIAPUTCIIN, BCTPAXUBATCIIN, MCIIAJIKU C MAalrHUTHBIM
NPUBOJIOM U JAPYyroe 000pyJA0BaHUeE.

Aynuropuu sl IPOBEACHUS 3aHSATHUH JICKIIMOHHOTO U CEMHHAPCKOTO THUIA WHIMBHIYAIbHBIX U
IPYIIIOBBIX KOHCYJBTAIUM, TEKYIIErO KOHTPOJISI U HPOMEKYTOUHOM aTTeCTallii B CMELICHHOM
dopmare («AKTPY»).

15. Uudopmanusi o pazpadboTunkax

BycoBuu Onpra BmagumupoBHa, KaHAWZAT XMMHUYECKUX HAyK, Kadeapa yrnpaBiieHUs
naHOoBaruIMH, goient OUT TI'Y.
I'penxas O.H. , accuctent kadenps! ynpasienus nanoBauusmMu OUT TI'Y.



