MHMHHUCTEPCTBO HAYKH ¥ BBICIIIET'O OBPA3OBAHHS POCCUMCKOM ®EJEPAIINMA

PenepanbHOe rocy1apcTBeHHOE 0I01KeTHOE 00pa30BaTeIbHOE YUPEKICHHE
BbicIIero odopasosanus «Kadapanno-bankapckuii rocyaapcrBeHHbIH
yHusepcurer uM. X.M. bepoexkosa» (KBI'Y)

HHCTUTYT XUMHH ¥ OHOJIOTUM

Kadenpa opranunyeckoil XuMuM U BLICOKOMOJIEKYJISIPHBIX CO€IUHEeHUI

COI'JTACOBAHO YTBEPXIAIO
PykoBoauTeiib 00pa3oBare/ibHOM JIMpeKTop HHCTUTYTA XUMHUH U
MPOrpaMMbl OuoJiornu

P.Y. baxxeBa _ A.M. Xapaen
« » 20 T. « » 20 r.

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

Bb1.B.03 «XUMHYECKHE PEAKTOPBbI»

HanpagJieHue NoAroToBKu
18.03.01. XuMuueckasi TEXHOJIOTUA

Ipoduasb «TexHonorus u nepepadoTrka MoJIMMepoB»

Kpaiudukanus BbINTYCKHHKA 0aKajaaBp

®opma 00yuyeHUs] OYHAasA

Haapuuk 2020



Pabouast mporpaMmMa JUCHUIUIMHBL «XUMUYECKUE PEAKTOPHI»

/coct. 3.b. Mycaesa — 2020 r — Hanvuux: KBI'Y, 51 cmp.

Pabouast mporpamma IHUCHMIUIMHBI MpEeAHA3HAYEHA ISl CTYJIEHTOB OYHOM
dbopmbl  00yueHHs] 10 HampapiaeHuto moaArotoBku 18.03.01. «XumMuueckas
TEXHOJOTus» 7,8 ceMecTpoB, 4 Kypca.

Pabouas nporpamma cocrasieHa ¢ yuetom @eepanbHOro rocyJapcTBEHHOTO
0o0pa30BaTeNbHOTO  CTAaHJapTa BBICHIETO O0pa3oBaHUs MO  HAMNpPaBICHUIO
noaroroBku 18.03.01. Xumwuueckass TexHoyiorusi, (ypoBeHb OakaliaBpuara),
YTBEPKJICHHOTO NpHKa3oM MuHucrepcTBa o0Opa3zoBaHus M Hayku Poccuiickoi

®enepanuu 18 aBrycra 2016 roga, Ne 1005.



Conep:xkanue

1. | Henu u 3a1a41 OCBOCHUS JUCITUTUIMHBI 4-7
2. | Mecro nucuummmnel B ctpykrype OIIOIT BO 7-9
3 | TpeboBaHMs K pe3ysIbTaTaM OCBOEHUS JUCLHUILINHBI 9-11
4 | ConmepxaHue U CTPYKTYpa JUCHUILIAHBI 11-17
4.1 | Jlexyuu 13-15
4.2 | Illpakmuyeckue 3anamusi 15-16
4.3 | JlabopamopHvie pabomul no oucyuniuHe 16
4.4 | Camocmosmenvroe uzyueHue pazoenos OUCYUNIUHbL 16-17
5 | OueHouyHbIe MaTEepUaIbl JIs TEKYIIETO U pyOexHoro KoHTpoas | 17-34
YCIIEBAEMOCTH U MTPOMEKYTOUYHOM aTTECTAlUH
6. | MeToguueckue MaTepralibl, ONPEACISIONIUE MPOLIETYPhI 34-36
OLICHUBAHUS 3HAHUM, YMEHUM, HABBIKOB U OMBITA ICSITEILHOCTH
7. | YuebHO-MeTOoquuecKoe o0ecneueHne AUCIUIIINHBI 36-39
7.1 | OcrosHas tumepamypa 36
7.2 | Jlonornumenvuas aumepamypa 37
7.3 | Ilepuoouueckue uzoanus 37
7.4 | HHmepnem-pecypcoi 37-39
7.5 | MeTtoauyeckue yka3aHus IO MPOBEACHUIO Pa3IN4HbIX yueOHbIX | 39-47
3aHSTUNA U IPYTUM BUJAM CaMOCTOSATEIBHOU pabOThI
8. | MarepuanbHO-TEXHUYECKOE 00ECTICUeHUE TUCIIUTLIMHBI 47
9. | JIuct usmeHenuit (AononHeHui) B paboueil mporpamMmme 48
JTVCHUTUIUHBI
10. | [Tpunoxenust 49-51




1. Heau 1 3a1a4M OCBOCHUS JUCHUIIIMHBI

OcHoBHas 3ajaya XHMHKO-TEXHOJIOTMUECKOW MepepabOTKA pPa3IudHOIro
CBIPbSl 3aKJIIOYAETCS B TOM, 4YTOObI B pE3yJbTaTe XHUMHUYECKUX M (PUUKO-
XUMHUYECKUX MPEBPALIEHUN HCXOJHBIX BELIECTB MOJIYYHUTh LIEJIEBBIE MPOIYKTHI,
oOnajaronme HeoOXOIUMBIMA CBOMCTBAMU. MHOTOYMCIIEHHBIE U Pa3HOOOpa3HbIE
IPOLECChl XUMUYECKOTO IMPEBPALIECHUS MCXOJIHBIX BEIIECTB OCYILECTBISIOTCS B
CHEelUaIbHBIX annaparax, KOTOPblEe HOCAT Ha3BaHUE XUMHUUYECKUX PEAKTOPOB.

XUMUYECKUI pEaKkToOp SABJIAETCS TIJIABHBIM alllapaToOM TEXHOJIOIMYECKON
CXEMbI, 1 OH JIOJDKEH oOecleunBaTh TpeOyemyro TIyOMHY W H30MpaTebHOCTh
XUMHUYECKOTO npeBpaiieHus. [103ToMy HeoOX0AMMO HE TOJIBKO MPAaBUIIbHO BEIOPATh
BCE 3HAYECHMS [TapaMETPOB MPOLECCA, HO U IPOBECTH €TI0 CTPOrO B ATUX YCIOBUSX.
J1st aTOro TpedyeTcs yCTaHOBUTh OCHOBHBIE (DAKTOPBI, BIUAIONINE KAK HA CKOPOCTh
U IIyTH XUMHYECKOIO MPEBPAILEHUsT UCXOJHBIX BEIIECTB, TAK U HA NX KOHBEPCHIO,
T.€. 3HaTh CHOCOOBI, IO3BOJSIOUIME YIPABIATh XUMHUYECKUMHU MPOIIECCAMHU.
[IpaBunpHOE  anmaparypHoe  O(QOpMJIIEHHME  TEXHOJOTMYECKOro  Mpolecca
o0ecrieurBaeT yJIydllleHuEe €ro Y)KOHOMUYECKUX M IKOJOTMYECKUX IOKa3aTeaeil u
KauecTBa npoAykTa. CiegoBaTesibHO, BHIOOP U MPaBUIIbHAS SKCIUTyaTalus peakTopa
SBJIIFOTCS TJIABHBIMHU 33/1a4aMH XMMHUKA-TEXHOJIOTA.

XVMHYECKUI  PEAKTOp JIOJDKEH  YAOBIETBOPATH  psAy  Pas3IMYHBIX
TpeOOBaHMI: HKMEThb HEOOXOAMMBIA PpPEAKUUMOHHBIM 00BeM, oOecrneynBaTh
ONPENENECHHBI TUAPOJUHAMUYECUI PEXHUM JBIUKEHUS PpEareHTOB, CO3/1aBaTh
TpeOyeMyl0 MOBEPXHOCTh KOHTAKTa B3aUMOJACUCTBYIOIIMX a3, MOANECPKUBATH
HEO0OXOAMMBIN TEMI000MEH B Iporiecce. Yucno KOHCTPYKIUNA U TUIIOB PEaKTOPOB,
IPUMEHSEMBIX B HACTOSAIIEE BPEMS B XUMHUYECKOW NPOMBIIIJIEHHOCTH, OYEHb
Benuko. OJIHaKo, 71l BCEX PEaKTOPOB CYIIECTBYIOT OOUIME MPUHIUITBI, HA OCHOBE
KOTOPBIX MOYKHO HalTH CBSI3b MEXIY KOHCTPYKLMEH armapaTta U OCHOBHBIMH
3aKOHOMEPHOCTSIMU MPOTEKAOIMIMX B HEM XUMHUYECKHX MHpoueccoB. Bo Bcex
peakTopax MPOUCXOIST OTpe/ICICHHbIE buznueckue IPOLIECCHI
(TuApOAMHAMUYECKUE, TEIUIOBbIe, AU(PQPY3MOHHBIE), C TOMOIIBIO KOTOPBIX

CO3JAaI0TCsA OINTHUMAJIBHBIC YCIOBHA IIPOBCACHUA COOCTBEHHO XHWMHUYECKOTO

4



IPEBPAILECHUS BEIIECTBA. 3HAHUE OCHOBHBIX TEPMOJIMHAMHYECKUX U KHHETUYECKHUX
3aKOHOMEPHOCTEN XMMHMUYECKUX MPOLIECCOB HEOOXOAUMO Ui pacueTa peakropa. K
BaXHEHIIUM (aKkTopaM, ONPEAENAIOIUM YCTPOUCTBO PEaKTOpa, OTHOCATCS
arperaTHoe COCTOSIHUE MCXOJHBIX BEUIECTB U MPOAYKTOB PEAKUMHU, TEMIIEPATypa U
JaBJICHUE MpPU KOTOPBIX IPOTEKAET IMPOLECcC, TEIIOBOW 3(P(PEKT XuMUUECKOU
peaKkuuy, WHTECHCUBHOCTb IIEPEMELIMBAHUS PEAr€HTOB, HENPEPBIBHOCTh WM
IIEPUOANYHOCTD mporecca, IIPOCTOTA U3TOTOBJIEHUS, JOCTYITHOCTb
KOHCTPYKLMOHHBIX MaTEpPUAIIOB, YA00CTBO MOHTaXa, JKCILITyaTallui, PEMOHTA.

B mOpoMBIIIIEHHBIX — YCIOBUSIX BaXKHEWIEe 3HAYEHHWE NPUOOpETaeT
IIPOU3BOJAMTENILHOCTh XUMHUYECKOTo peakropa. [losTomy BbIOOp ero Tuma u
KOHCTPYKLIMU SIBJIIETCA OJHUM W3 OCHOBHBIX U OTBETCTBEHHBIX JTalloOB
OCYILECTBJICHUSI XMMHMKO-TEXHOJIOTHYECKOTO Iporecca. B mpombllieHHOM
IPOLECCE JTOJKHBI OBITh CBEJIEHBI K MUHUMYMY 3aTpaThl ChIpbs, SHEPTUH, TPYJa,
BCIIOMOTaTeNbHbIX MaTepranoB. Heo0Xxoaumo Taxke coOII0IeHne SKOJOTHYECKIX
TpeOOBaHMIi pU PabOTE XUMHUUECKUX PEAKTOPOB.

Takum o00pa3oM, cpaBHEHHE U BBIOOp OIPENEICHHOIO THIAa peakTopa
ABJIIETCSl CJIOXHOM TEXHUYECKOW 3ajadeil, I peueHus: KOTOpol HeoO0XoauM
COBMECTHBIM aHaiMU3 OOJBIIOrO YHUCIA TEXHOJOTUYECKUX U SKOHOMMUYECKUX
bakTopoB.

2. llesin ocBOEHHUS TUCITUILIMHBI

Llenn ocBOCHUS AUCLUIIINHBI Lenn OOII
«XHMHUYECKUE PEAKTOPBI»

dopmupoBaHue CrIOCOOHOCTH MOHUMATh [l0ATr0TOBKA BBIMTYCKHUKOB K

oO11re 3aKOHOMEPHOCTH XUMHUKO- npOU3800CMEEHHO-MEXHOI02UYECKOU
TEXHOJIOTUYECKUX ITPOLECCOB U NEATETLHOCTH B 00JIACTH XUMUYECKUX
WCIIOJIH30BaTh OCHOBHBIC 3aKOHBI XUMUHU TEXHOJIOTUN, KOHKYPEHTOCTIOCOOHBIX
B KOMIUIEKCHOW MPOU3BOICTBEHHO- Ha MUPOBOM PBIHKE XUMHUYECKUX

TEXHOJOTMYECKON ACATCIBHOCTH TEXHOJIOTHH.



dopMUpoBaHUE CIIOCOOHOCTH
BBITIOJTHSITh PACYEThI OCHOBHBIX
XapaKTePUCTHK XUMUYIECKOTO MpoIiecca,
BBIOMpATh PAIMOHATIBHYIO CXEMY
MIPOM3BOJICTBA 33JAHHOTO TPOAYKTa,
OIICHUBATh TEXHOJOTUYECKYIO

3¢ (PEeKTUBHOCTH TPOU3BOICTBA

PopMHPOBaHUE TBOPUYECKOTO
MBIIUIEHUS, 00bEIUHEHNE
(yHIaMEHTAIbHBIX 3HAHUN OCHOBHBIX
3aKOHOB M METOJOB MPOBEACHUS
(pU3UKO-XUMUYECKUX UCCIIE0BAaHUM, C
nociueayroueit 00paboTKoN U aHATU30M

pEe3yJIbTATOB UCCIEIOBAHUMN

dopMUpOBaHNE HABBIKOB
CaMOCTOSITEJIBHOTO aHAJIN3a
XMMHUYECKUX MPOLIECCOB U IPOBEICHUS
TEOPETUYECKUX U IKCIIEPUMEHTATIbHBIX

HUCCIEI0BAHNI

[ToaroroBka BBITYCKHUKOB K
NPOEKMHO-KOHCMPYKMOPCKOT
NEeSATEIBLHOCTU B 00JIACTU XUMUYECKUX
TEXHOJIOTUM, KOHKYPEHTOCTIOCOOHBIX
Ha MUPOBOM PBIHKE XUMHUYECKUX

TEXHOJIOTHH.

[ToaroToBKa BBHITYCKHUKOB K HAYYHbIM
uccne008aHusaM sl pelieHus 3a1ad,
CBSA3aHHBIX C pa3pabOTKON
WHHOBAIIMOHHBIX METOAOB CO3aHMS
XUMHKO-TEXHOJOTMUYECKUX POLECCOB,

BCIICCTB U MAaTCPpHUAJTIOB

[ToaroToBKa BBITYCKHUKOB K
camoobOyuenuio v HEPEPHIBHOMY
poheCCHOHAIBHOMY

CaMOCOBCPIICHCTBOBAHUTIO

3anayueld TUCIUIIIMHBI « XUMUYECKHAE PEAKTOPBI» SBIISIETCA MOJATOTOBKA CTYAEHTOB
K CaMOCTOSITEJILHON paboTe Ha XUMHUUYSCKUX IPESANPHUATHAX B KaueCTBE HHKECHEpa-
TexHoJiora. [IpenogaBanue NUCHUILUIMHBI « XUMUUYECKHE PEAKTOPB» TAKXKE CTABUT
cBoOciH LICJIBIO COBEPIIICHCTBOBAHUE npodeccuoHaIbHON IIOJITOTOBKH
oOydJaromerocss B 00JlacTU OOIIMX 3aKOHOMEPHOCTEH THIOBBIX XHWMHYECKHX
peakiuii ¥ anmapaTypbl JJIS WX pealv3allid BHE 3aBUCHUMOCTH OT MX MECTa B
KOHKPETHOM TEXHOJIOTUYECKOM LEMOYKE, a TaKXke ONTUMHU3ALUUUA YCIOBUU

MPOBENCHUS] XUMUUYECKUX PEaKLUi U UX anmnapaTypHOro oopmIIeHHs.



3ajmayaMy  AUCLUIUIMHBL  SIBISIFOTCSL  TEOPETHYECKOE U MPAKTHYECKOE
00OCHOBaHUE TEXHOJOTUYECKUX MPOIECCOB MPOBEACHUS XMUMHUYECKUX PEaKIUH,
METO/Abl MX pacuera, a TaKkKe pacueT WU BBHIOOp anmaparoB W MAIIWH IS
OCYILECTBJICHUS JAHHBIX IPOLECCOB.

OpHoil W3 cambIX XapakTEepHBIX OCOOCHHOCTEH COBPEMEHHOIO JTarma
pa3BUTHS HApPOAHOTO XO34KMCTBA SBISETCS €ro BCECTOPOHHSS XUMH3ALUS,
IpeacTaBisonias co0Oil MIMPOKOE HCIOJIB30BAHME B BEAYLUIUMX OTPACiIX
MIPOMBIILIEHHOCTH U CEIIbCKOTO X0351CTBA XUMUYECKUX MPOAYKTOB U MATEPUAJIOB,
BHEJIPEHHE HOBBIX TEXHOJIOTMYECKMX NPOLECCOB. B CBA3M C 3TUM H3y4yeHHe
XMMHAYECKOM TEXHOJOTMHM KaK HAYKH O METOJAX M CPEACTBAX YIIPABICHUSA
TEXHOJIOTUYECKUMU MPOLIECCAMU B IIPOMBIIIJIEHHOCTH, B TOM YUCIIE XUMUYECKUMHU
peakuusIMH, TPUOOPETAET JUIsl UHKEHEPOB-XUMHUKOB-TEXHOJIOTOB 0CO00€ 3HAUCHHE.

B mponecce n3ydeHus IUCUMUIUIMHBI CTYACHT JOJDKEH YCBOUTH OCHOBHBIE
OPUHIUIOBl AHAJIW3a MEXaHW3Ma peaklud, NIPOTEKAUIEd B XUMHUYECKOM
MPOU3BOJICTBE, BBIIBUTH OOIIME 3aKOHOMEPHOCTH NPOTEKAHHUS peakluil B
anmnapaType XMMHUYECKHUX MPOU3BOJCTB. Y CTYAEHTa JI0JKHA OBbITh cPOpMUpPOBaHa
COBOKYITHOCTb ~ HAaBBIKOB W 3HAHUMW, IO3BOJLIIOIIMX €MY JOCTATOYHO TOYHO
OpPUEHTHPOBATHCS B BHIOOpPE ONTUMAIBHOIO IMYTH pacyeTa OCHOBHBIX PEAaKTOPOB
XMMHUYECKON MPOMBIIIJIEHHOCTH, KBaJU(UIMPOBAHHO peuiaTb BOMPOCHl HX
WCIIOJIb30BaHUs B PA3HBIX OTPACAX XUMUYECKUX IMPOU3BOJICTB.

2. Mecro mucnuniannbl B cTrpykrype OIIOII BO

JucuunnyuHa « XMUMHYECKUE PEAKTOPBbI» OTHOCUTCA K BApPUATUBHOM 4acTH
Monyns  «JlucuurimHbl, yrnyOsstomue  ocBoeHue npodwis»  bioka 1
«Iucuunmuuel  (MOIyNH)»  OCHOBHOM  00Opa3oBaTeNbHOM MPOTPaMMBI IO
HampaBieHuto noaArotoBkn 18.03.01 «Xumuueckass TEXHONOTHUS», NTPODUIIb
«Texnonoruss u mnepepaboTka noaumepoB». OHa mpeanojaraeT MoJydYeHUe
CTyACHTaMH NpO(ECCHOHATBHBIX 3HAHWM, YMEHHUH M HABBIKOB B PAa3JIMYHBIX
obJyacTsx npohecCUOHAIBHOM IeSITEILHOCTH.

JlanHast yueOHasi mporpaMMa y4HUTHIBA€T B3aHMMOCBSI3b U MPEEMCTBEHHOCTD

AUCHUIIIIMHBI C APYTUMHU O6H.ICTCOp€TI/I‘{€CKI/IMI/I H CIICIHaJIbHBIMH JUCIHHUITIIMHAMU.
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TeopeTnuecko OCHOBOW JMCLHIUIMHBI SBIISIOTCSA CIHEAYIOIIUE IPEIMETHI,
KOTOPBIE MO3BOJSAIOT NPOAHAIM3UPOBATH M PACCUNATATH NPOLIECC, HAUTU CaMble
BBITO/IHBIE €0 ITapaMETPhl, pa3paboTaTh U pacCUUTATh allapaTypy, HEOOXO0AUMYIO
JUISL IPOBEIEHUS ATOTO IpOoLEcca.

- IIPOLIECCHI U annapaTbl XUMUYECKOW TEXHOJIOTUN

- XUMUYECKask TEXHOJIOTHSI

- BBICIIasi MATEMATHUKA;

- KJIACCUYECKasi MEXaHUKa,

- (du3znueckas XuMHUs;

- TEPMOIMHAMMUKA;

- HKOHOMHUKa (pa3zeiibl: CTOUMOCTh, pEHTa0EIbHOCTh, IPUOBLIb)

[Ipy wm3ydyeHUM yKazaHHBIX IJUCUUIUIMH (MPEPEKBU3UTOB) (HOPMUPYIOTCS
«BXOJIHbIE» 3HAHUS, YMEHUS, OTIBIT U KOMIETEHIIMH, HEOOXOAUMBIE JIJIsl YCIEIIHOTO
OCBOCHHSI TUCLHUTIIIMHBI « XUMHUYECKUE PEAKTOPBD)

B pesyabTare 0CBOCHUS TUCHUILIMH (MIPEPEKBU3UTOB) CTYACHT J0JIKEH:
3namo:

. Hayajia TEPMOJMHAMHKMA W  OCHOBHBIE  YpPaBHEHUS  XUMHUYECKOU
TEPMOJMHAMMKHN; METOJbl TEPMOJMHAMHUYECKOTO ONHMCAHUS XUMHYECKUX U
($a30BbIX paBHOBECH B MHOTOKOMIIOHEHTHBIX CHCTEMaxX TEPMOJUHAMHUKY
PacTBOPOB AIEKTPOIUTOB U IEKTPOXUMHUYECKUX CUCTEM;

. ypaBHEHUs (OPMATBHOM KHUHETHMKM M KHHETUKH CJIOKHBIX, LEMHBIX
IeTePOreHHbIX U (POTOXMMUYECKUX PEaKIMii; OCHOBHBIE TEOPUU TOMOTEHHOTO,
reTepOreHHOro U (pepMEeHTaTUBHOIO KaTaln3a;

. OCHOBHBIE€ TPUHLUIIBI OPraHu3alid XUMHUYECKOTO IPOU3BOACTBA, €ro
UEPapXUYECKON CTPYKTYpbl, METOAbl OLEHKH 3(HPEKTUBHOCTU MPOU3BOACTBA;
o0mMe 3aKOHOMEPHOCTH XUMHYECKMX IPOIECCOB; OCHOBHBIE XHMHUYECKHE
IIPOU3BOJICTBA;

Ymemon:

. IPOrHO3UPOBATh BIMSHUE Pa3IMYHBIX (PAKTOPOB HAa paBHOBECHE B

XUMHUUYCCKUX PCAKIMAX;



. ONPEAENATh HAIPABJICHHOCTh IMpOLECCa B 3a/laHHBIX HAYaJIbHBIX YCJIOBHSIX;
yCTaHaBIMBATh TPAHUIBI 00JIacTell yCTOMUMBOCTH (a3 B OJHOKOMIIOHEHTHBIX U
OMHApPHBIX CUCTEMAX;

. OTIPENETSATh COCTaBbl COCYHIECTBYIOIIUX (a3 B OMHApPHBIX TETEPOTCHHBIX
CUCTEMaX; COCTAaBJSTh KWHETUYECKHE YypaBHEHUS B JudPepeHinraibHoNn U
WHTErpalibHOM (hopMax Il KMHETHYECKH MPOCThIX PEaKIMil U MPOTHO3UPOBATh
BJIMSIHAE TEMIIEPATypPhl HA CKOPOCTh POLIECCA;

. paccUuThIBaTh OCHOBHBIE  XapaKTEPUCTUKH XUMHYECKOTO IIpoliecca,
BBIOMPATh PAllMOHAIBHYIO CXEMY IPOU3BOJACTBA 33JJaHHOTO MPOJIYKTA, OLICHUBATh
TEXHOJIOTHYECKYIO 3(P(PEKTUBHOCTH MPOU3BOJICTBA;

Bnaoemos:

. HABBIKAMM BBIUMCIEHUS TEIUIOBBIX 3()(PEKTOB XUMUYECKUX PEAKUUU MpHU
3aJJaHHOW TeMIEpaType B YCIOBUIX TOCTOSHCTBA AABJICHUS WIK 00beMa, KOHCTAHT
paBHOBECHsS XUMHMUYECKUX PpEAKUUW TMpU 33aJaHHOW TeMmmepaTrype, AaBICHUSA
HACBIIIEHHOT'O Mapa HaJl UHIMBUIyaJIbHBIM BEILIECTBOM;

. METO/IAMH OIPEAEIICHHUS] KOHCTAaHT CKOPOCTH PEAKLUNA Pa3IMYHBIX IMOPSAKOB
1O pe3yjbTaTaM KHHETHUYECKOr0 SKCIEPUMEHTA;

. MeTonamMu aHanu3a 3GGHEKTUBHOCTH PaOOThl XUMHUYECKHUX MPOU3BOCTB;
OIPEJENICHNS TEXHOJIOITMYECKUX MOKa3aTesei npouecca.

B pe3ynabTaTe OCBOEGHHMS AMCHUIUIMH (IIPEPEKBU3UTOB) OOy4YaeMbIH JOJIKEH
00J1a71aTh CISAYIONUMH 00UenpogheccuoHaIbHbIMU KOMIICTEHITUSIMU:

. UCIIOJB30BaTh 3HAHUS O COBPEMEHHOM (Qu3MUecKOol KapTUHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHHM BEIlecTBa s
MOHUMAaHUS OKPYIKAIOIIET0 MUPA U SIBIICHUN TTPUPOJIBL;

. UCITIOJIb30BaTh 3HAHUS O CTPOEHUHU BEIIECTBA, MPUPOIE XUMUUECKOU CBSI3U B
pPa3IMUHBIX KJIacCaX XUMHUYECKUX COCAUHEHHUM JUisi TIOHUMaHUsl CBOMCTB
MaTepHaIOB U MEXaHU3Ma XUMHUYECKUX IPOLIECCOB, IPOTEKAIOIINX B OKPYKAKOLIEM

MHpE.

3. TpeOoBaHusi K pe3yJibTaTaAM OCBOEHHUS COAEPKAHMS N CHUILTHHBI
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B mporecce ocBOCHHS AMCHMIUIMHBI « XUMUYECKUE PEAKTOPHDY CTYIICHTHI
TOTOBSITCSI K POU3BO/ICTBEHHO-TEXHOJIOTUYECKON IEATEIHHOCTH. B COBOKYMHOCTH
C IPYyruMU JucHUIUIMHAMU TTpoduis « TexHomorus u nepepadoTka MOJMMEPOBY, B
cootBercTBUM ¢ PI'OC BO u OIIOII BO no nanpasnenuto noaroroku 18.03.01
«XUMHYECKasl TEXHOJOTHs» (YPOBEHb OakanaBpuaTa), JUCIUTIINHA « XUMHUECKHUE
peakTopbl» HarpaBieHa Ha GopmupoBanue kommereHuun IIK-18: roroBHocThb
HCNOJIb30BAaTh 3HAHHE CBOMCTB XHMHUYECKHX 3JIEMEHTOB, COeIMHEHMil WM
MATEpUAJIOB HAa MX OCHOBe /IS PpelleHdusd 3aaa4 mnpogecCHOHAIbLHON
eATeJbHOCTH.

B pe3yJsibTare nzyuyeHus JMCHUIIUHBI 00YYAIOUIUICS J0JIKEH:

- 3HATh: OOIIME TEOPETUUYECKUE UACH, (PU3NUECKUE SBIICHUS U 3aKOHOMEPHOCTH
TEIUIOBBIX U MaCCOOOMEHHBIX MPOIIECCOB, MPOTEKAIOIINX B XUMHUECKHUX PEaKTOpax;
00JIaCTH TPUMEHEHHUS PEaKTOPOB B MPOMBINIIEHHOCTH C II€JIbI0 TOTOBHOCTH K
OCBOCHMIO M OJKCIUTyaTalli BHOBb BBOJMMOIO OOOpPYAOBaHUS; METOJIUKH
WH)XCHEPHO-TEXHOJIOTMUECKOTO pacyeTa peakTOpOoB W TAaKeThl MPHUKJIAJHBIX
mporpamMMm; METOAbl HMHTEHCHU(UKAIMK paboThl pPEakTOpoB Ha 0a3e HOBBIX
TEXHUYCCKUX  PCIICHHWH, amnpOoOMPOBAHHBIX  METOJAAMH  MaTEMaTHYECKOTO
MOJICJTUPOBAHMUS;

- ICTIOJIb30BaTh CETEBbIC KOMITbIOTEPHBIE TEXHOJIIOTUH U 0a3bl JTAHHBIX TIPHU pacuérax
TEXHOJOTHUECKHUX MapaMeTPOB XUMHUYECKUX PEAKTOPOB C IEJIbIO CHIDKEHUS 3aTpar
DHEPTUU, METaJJIa, COKPAIICHUSI 3aTPA3HEHUST OKPY>KAIOIIEH CPEIbL;

- YMeTh aHAJIM3UPOBATh PEIICHUS 110 BBIOOPY TIEpeyHsI HEOOXOIMMBIX MPOIIECCOB, B
TOM YHUCJIE B KOOTEpAIMH C KOJUIETaMH MPHU padoTe B KOJIJICKTUBE; TEOPETHUECKU
00OCHOBBIBaTh BHIOOp THMA U MPUHIIUITHAIBHOTO YCTPONUCTBA M KOHCTPYKTUBHOTO
oopmIleHHsT peaKTOPOB, AHATTU3UPOBATH TEXHUYECKYIO TOKYMEHTAIIMIO TI0 BEIOOPY
000py0BaHUS, TEXHUYECKUX CPEJCTB M TEXHOJIOTHI; GopMUpOBaTh 0a3y JaHHBIX
Ui pacdy€Ta, pACCUMTHIBATH W ONTUMH3UPOBATh PEKUMHBIC MMapaMeTphl
XUMHYECKHUX TPOIIECCOB.

- BJAaJleTb COBOKYNMHOCTHIO METOJOB TEXHOJOTMYECKOTO U TUIPABIUYECKOTO

pacue€Ta XUMHUYCCKHUX PCAKTOPOB M COIMMOCTABHUTCIILHOI'O aHalIM3a NX PE3YJbTAaTOB,
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HABBIKAMH U TIOHATUSIMU TIPH PEIICHUH TUTIOBBIX 3a/1a4 0 000CHOBAHUIO Pa3MEPOB
amnmaparta, BBHIOOPY ONTHMAJIBHOIO pEXUMa pabOThI, OMPEACICHUIO PaCXOJ0B
TEIJIOBBIX U MaTE€pPUAIbHBIX MOTOKOB; METOJ0JIOTHEN padOThl C OTEUECTBEHHOU U
3apyOeKHON JHTEepaTypoll B 0OJACTH TIPOIECCOB W amNmaparoB XUMHUYECKOMN

TCXHOJIOTMH, OCHOBHBIMH MCTOJaMH, criocobaMu H CpCACTBAMH IIOJTYUCHUA,

XpaHEHUsT HW  KOMIIBIOTEpHOM  00paboTKu  HMHQpOpMAIUH; OCHOBaMH
MaTEMaTHYECKOT0 MOACIIUPOBAHUS PAOOTHI armapaToB.
4. CoaeprxkaHue M CTPYKTYPa AMCUUTIMHBI
4.1. Conep:xaHue pa3aejioB IMCHUIIMHBI
B Ttabmume 1 nmpuBoaMTCS omMcaHWE —COACP)KAHUS  JTUCIUIUIMHBL,

CTPYKTYPUPOBAHHOE MO pazjiejaM, ¢ yKa3aHHEM MO0 KaXJIoMy paszeny (popMsl
TEKYIIEro KOHTpoJisg: 3ammuTa jabopatopHoit pabotel (JIP), xommoxBuym (K),
pedepar (P), pyoexnsiiit konTpoas (PK), rectuposanue (T).

OO6m1ast Tpy10€MKOCTh JUCHHUIUIMHBI COCTaBIAET 5 3aueTHBIX eauuuil (180 yacoB)

Taoauna 1. ConepxkaHue TUCIHUIIIMHBI « XUMUUECKHE PEAKTOPbI», IIEPEUCHD
OIIEHOYHBIX CPEJCTB M KOHTPOJHUPYEMBIX KOMITCTCHIIUM

No Conepxxanue pazaena Kon
pa_s HanmenoBanue KOHTPOIHPY Popma
et pasena eMou TEKYIIETO
. KOMIIETEHI | KOHTPOJIS
uu
1 2 3 4 5
du3ukKo- N3yuenue I1K-18 JIP, 13, K, T,
XUMHUYECKHUE TEPMOJUHAMUYECKUX PK
OCHOBBI Y KUHETUYECKUX
| | MpoTexanus 3aKOHOMEPHOCTEN
XUMHUYECKUX XUMUYECKUX
IIPOLIECCOB ITPOILIECCOB,
MPOTEKAIOITUX B
peaKTopax
Mopenu AnHanuz mopenei IIK-18 JIP, I3, K, T,
2 | uaeabHBIX UJIeaIbHBIX PEAKTOPOB PK
PEaKTOpPOB
XUMHYECKHE O3HaKOMJICHHE C I1K-18 JIP, 13, K, T,
3 | PeaKTopbl B YCTPOUCTBOM PK, P
OT/ICJIbHBIX TUTIOBBIX
KOHCTPYKIIMI
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XUMHYCCKHUX XUMHYCCKHUX

MIPOM3BOJICTBAX PEaKTOpPOB

[TpuHLIMIIBL OgnancHue I1K-18 JIP, 13, K, T,
4 |Dbacuera METOJMKaMH pacyeTa PK

XUMHYECKHUX pPEaKToOpOB

pPEaKTOpPOB

4.2 CTpyKTypa IMCUMILIHHBI

OO0mas Tpy10eMKOCTH JUCHMILIAHBI COCTABJIsIET S 3a4eTHbIX equnnil (180 yacos).

Tadauna 2.
Bug paGoTsl Cemectp 7 | Cemectp 8 | Beero
O61mas Tpy10eMKOCTh 84 96 180
AyauTropHasi pabora: 42 60 102
Jexyuu (JI) 28 16 44
IIpakmuuecxue 3anamus (113) 14 8 22
Jlabopamophwvie pabomut (JIP) - 36 36
CamocrosiTesibHast padora: 21 57 78

[ToaroTroBka K JEKIUSIM, KOJUIOKBUYMaM 6 4 10

Y MIPAKTUYECKUM 3aHATUSIM (TTpopadoTKa

y4eOHOT0 MaTepurasa 1o KOHCIIEKTaM

JeKIMA U yueOHOM IuTepaType

[ToaroroBka kK TeCTUpOBaHUIO (paboTa C 5 3 8

T€CTaMH U BOIIPOCAMU JIJIs

CaMOTIPOBEPKH )

Harnucanue pedepara 3 3
Pemenune 3a1a4 u yrpaxHeHUN 110 10 10 20
TEeMaM JICKIIUU
PeakTopsl B IpOU3BOJCTBE CEPHOM 3 3
KHUCJIOTHI
Peaktopsl B IpOW3BOACTBE aMMHUaKa U 3 3
A30THOM KUCJIOTBI
PeakTopsl B ipoU3BOACTBE 4 4
MOJIMMEPOB METOIaMHU
MOJIMMEPHU3AINH U TTOJIMKOHACHCAIIUU

IToaroroska u ciada 3K3aMeHa 27 27
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Bug paGoTsl Cemectp 7 | Cemectp 8 | Beero

Bua urorosoro KOHTPOJIsA (3aqu, 3a4€CT 9K3aMCH

IK3aMEH)

Taoauna 3. JleKiinoHHbIe 3aHATHSA

Tema

Ienv u 3a0auu usyuenusn memoi: @DuU3UKO-XUMUUECKUE OCHOBbL
NPOMEKAHUA XUMUYUECKUX NPOUECCOE

IIpenmMer w 3amauM  AUCUUIUIMHBI, €€ B3aUMOCBSA3b C JIPYTHUMH
OOLIEMHKEHEPHBIMA W CHEUUATBHBIMU  AWCHUIUIMHAMH.  OOmmue
IIPEACTABIICHHS O PEAKTOPAX — yCTPOUCTBAX IS TPOBEACHUS XUMUYECKHAX
npeBpamennii. Kimaccudukanus peakTopHbIX YCTPOMCTB..

. Ilenv u 3a0auu usyuyenus memovi: Qduiue npunyunsvl pacuema u
KOHCIMPYUPOBAHUA XUMUYECKUX PEaAKMOPOE

CoBpemeHHbIE 3a7a4M 110 COBEPIICHCTBOBAHUIO XUMHYECKON TEXHOJIOTUH
U PEAKTOPHBIX YCTPOUCTB. ODKOJOTUYECKHE TMpoOJeMbl mpu pabdboTe
XUMHUYECKUX peakTopoB. OOIue MPUHITUITBI pacuyeTa U KOHCTPYUPOBAHUS
XUMHUYECKUX PEaKTOPOB

Ilenv u 3a0auu usyuenus memvi: Oduwjue npunyunsvl pacuema u
KOHCIMPYUPOBAHUA XUMUYUECKUX PEAKMOPOE

TexHonornyeckoe Ha3HAYEHUE XUMUYECKUX peakTopoB. (OCHOBHbBIE
nokazatenu  pabOTbl  XMMHUYECKMX  peakTopoB.  Kiaccuduxanus
XUMHUYECKUX PEaKTOpoB. PeakTopbl HEMpEpbhIBHOIO M MEPUOIUYECKOTO
JNEUCTBUS

Henv u 3a0auu uszyuenus memoi: Qdwue npunHuunvl pacuema u
KOHCMPYUPOBAHUS XUMUUECKUX PEAKNOPOE

da3oBoe COCTOSHHE pearcHTOB. [ HWIPOJMHAMHUYCCKHE U TEIIOBBIC
peXUMBI pabOTHI peakTopoB. OpraHu3aiys IBIKCHHS pearupyomux ¢as

Ilenv u 3a0auu usyuenua memwvi: OCHOGHbBIE KOHCIMPYKMUGHbBLE MUND
XUMUYECKUX PeaKMOpPOE.

Peaktopsl THIIa pEaKLIMOHHOW KaMmepbl, pPEAKTOPbl THUIIA KOJOHHBI,
pPEaKTOPhI TUIA TEMII0O0OMEHHUKA, PEAKTOPHI THUNA MeYn

lleﬂb u 3aoauu usyuenus memol. OcHogHble KOHCMPYKmMUBGHbIE MUNbI
XUMUUECKUX PeaKmopoe.
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CTpyKTypHBIE 3JEMEHThl XHMHUYECKHX PEaKTOPOB. YCTpOHCTBa st
nepeMelMBaHusl M TEIUI0OOMEHa B PEeakTopax. TpeboBanust
XUMUYECKUM peakTopaMm. BeIOOp XUMUYECKUX PEaKTOPOB

Ilenv u 3a0auu usyuenusn memovi: Moodenu uoeanbHvIX peaxKmopos.
OCHOBHBIE MMOJIOKEHUSI TEOPUU XUMUYECKUX PEakTOpoB. MaTemaTuyeckoe
MOJEJIMPOBAHUE KaK METOJ HCCIEIOBAaHUS XHMHYECKUX IPOLIECCOB U
pPEaKTOpOB

Lenv u 3a0auu uzyuyenun memot: Mooenu udeanibHvix peaKmopoe
TepMoanHAMUYECKUE U KUHETUYECKUE OCHOBBI XMMUYECKHUX MPOLIECCOB B
peakTtopax. YpaBHEHUsS MaTe€pUaIbHOTO M TEIUIOBOTO OallaHCOB B
XUMHUYECKUX peaKTopax.

Lenv u 3a0auu uzyyenus memui: Mooenu udeanpbHwvix peaKmopos
Knaccudukanyus MareMaTHYeCKMX MoJelel XHMHYECKHX PEaKTOPOB.
PeakTop macanbHOrO BBITECHEHHUs. V3MEHEHHE mMapaMeTpoB IIpoliecca B
peakTope HACATBHOIO BBITCCHCHHS. XapaKTEPHUCTHUYECKOE YpaBHCHHE
peakTopa MIeaJIbHOTO BHITCCHCHHUS.

10

Lenv u 3a0auu uzyuenun memot: Mooenu udeanibHvix peaxmopoes
Peaktop wuaeanbHOro cMelleHHs. XapaKTEPUCTUUYECKUE YpaBHEHHS
MPOTOYHOIO U MEPUOAUIYECKOTO PEAKTOPOB MPHU MOTHOM MEPEMENTUBAHUH.
Kackaj peakTopoB ueaIbHOIO CMEIIEHUS

11

Ilenw u 3a0auu uzyuenua memoi: Mooenu uoeanpHvix peaKmopos
AHanuTudeckuil u rpadUueCKuii METOJIbI pacueTa XUMUYECKUX PEAKTOPOB.
CpaBHUTENbHAS XapaKTEpUCTUKA W BBIOOp MoOJElel  HIaealbHBIX
peakTopoB. OTKIOHEHHE pEabHBIX PEAKTOPOB OT HICATU3UPOBAHHBIX
MoJesiel. [IpuurHbI OTKIIOHEHUH OT UICAIIBHBIX PEKUMOB

12

Ilenv u 3a0auu wu3zyuenusn memwl: Knaccugukauyus xumuuecxkux
PEAKmopoe no menioebimM pedcuma.

Anuabatuueckue, HM30TEPMUYECKUE U TOJUTEPMUUYECKUE PEaKTOPHI.
CnocoObl mofAepKaHUsl TEIUIOBOTO pEeXUMa. YPaBHEHUSI TEIJIOBOTO
OaJlaHCa XUMUYECKUX PEAKTOPOB

13

Ilenv u 3a0auu uzyuenusn memwvi: Knaccugpurkayusa xumuuecxkux
PeaxKmopoe no menio06blM PelHcumMam.
[Tpuntun pacuera peakTopoB, pabOTAIONMINX B M30TEPMUYECKUX YCIOBHIX

14

Ilenv u 3a0auu usyuenua memot: Knaccugukauyusa xumuueckux
PEaxKmopoe no menio6blm pedHcuma.

Hewnsorepmuueckue nporeccsl B XUMHUYECKHX peakTtopax. Opranuzanus
TEMI000MEHa B PEAKIMOHHON 30HE XUMHYECKUX peakTopoB. [Ipoduim
TEMIIEPATYPBI U CTENEHU NpeBpalieHuss. CBI3b TEMIIEPATYPbl U CTEIIEHU
OpeBpalieHus Uil aamabatuueckoro  mpouecca.  OnrtuMusanus
TEMIIEPATypHOI'O  pEeXUMa B MHOIOCIOMHOM  pEakTope  IIpU
aanabaTHYeCKOM MPOTEKAaHUU 00PaTUMOM peaKInu.

15

Henv u 3a0auu usyyenus memwvl: Knaccugukayuna xumuyeckux
PeaKmopos no menaoBvlmM pPedcumam.
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TemmiepatypHass yCTOMYMBOCTb PEAKTOPOB. YHCIO M yCTOWYMBOCTH
CTAllMOHAPHBIX PEKUMOB B IPOTOYHOM PEAKTOPE UACATBHOTO CMELICHUS.
ABTOTEpPMUYECKUN PEAKTOP C BHYTPEHHUM TETJIO0OOMEHOM

16

Ilenvy u 3a0auu u3yuenusn memot: IIpomviuiennvle xumuuecKkue
Peaxmaopol.

OcHOBHBIE TpeOOBaHUS K MPOMBIIUIEHHBIM XHMHYECKUM PEAKTOPAM.
[Ipon3BOAUTENBHOCTD 151 WHTEHCUBHOCTh  pabOThl  peakTopa.
Krnaccudukaiiys npoMBIIIICHHBIX XUMHYECKHX PEaKTOPOB.

17

Ilenv u 3a0auu usyuenus memui: Ilpomviuinennvie xumuuecxkue
Ppeaxkmopol.

PeakTopbl 11 ra30BbIX TOMOTEHHBIX TMPOIECCOB. YCTPONCTBO st
CMEIICHHUS  B3aMMOJICHCTBYIOIIUX  PEAreHTOB:  COIUIO,  3¥KEKTOD,
HEHTPOOESXKHBIN cMecuTenb. KamepHblie 1 TpyOUuaThie peakTophbl

18

Ilenv u 3adauu wusyuenusn memvi: IlIpomvluunennvie xumuueckue
peakmopbl.

Peakiuy i KUIKOCTHBIX TOMOI'€HHBIX NIPOLECCOB. MexaHuueckoe u
MHEBMAaTHYeCcKoe  nepememmBaHue. KOHCTpyKIMHM  MEXaHHMYECKHUX
MEIIAJIOK. Y CTPOMCTBA IS OIBOIA M OTBOJA Teruia. KOJIOHHBIE peaKTOphI
UJICAIbHOTO BHITECHEHHUSI. ABTOKJIABBI

19

Ilenv u 3a0auu wu3zyuenua memvi: Ilpomviuinennvie xumuueckue
peaxmopel.

PeakTopbl 1151 Ta30KUIKOCTHBIX T'€TEPOTCHHBIX MPOLECcCOB. [IneHouHbIe
KOJIOHHBIE PEAKTOphl TPyOUaTOro W HACaJ0YHOTO THMOB. Buasl u
XapaKTEPUCTUKU HAcaJoK. TpeOoBaHMs, MPEABIBISEMbIE K HACaIKaM.
bap6oTtaxxupie  peakTopbl. THIBI  TapeloKk, WX CpaBHUTENbHAs
XapaKTEPUCTHUKA

20

Ilenv u 3a0auu usyuenusn memot: IlIpombiuinennvle xumuueckue
peakmopbl.

Kononnsle  peakTopbl pa30pbI3TUBAOLIETO TUIIA. Cnoco0b1
JUCIIEprupoBaHus XKUAKOH (a3el. PeakTopsl meHHoro Tuna. Peaktops! ams
reTepOreHHbIX MPOLECCOB ¢ TBEPAOH (a3oi. PeakTopsl 1js1 MpOLECCoB B
CUCTEME «GKUKOE-TBEPAOE» (pacTBOpEHUE, AKCTparupoBaHue,
KpUCTaJUIU3AIus).

21

Ileny u 3a0auu usyuenusn memui: IIpomviuinennvie xumuueckue
Dpeaxmopol.

Peaktopbl ¢ QUIBTPYIOIIUM U B3BELICHHBIM CJIOEM TBEPJIOTO pearcHra.
PeakTopsl ¢ nepememnBarOMM1u yCTpOMCTBaMU. PeakTopbl co HEKaMH.
Tunel peakToOpoB AJII HEKATAIMTHYECKUX IPOLECCOB B CHUCTEME «Ia3-
tBepaoe». KoucTpykiuu mnedeil. IllaxTtHble, moyiouHBIE, TpyOUaTHIE,
OapabaHHble, KaMepHbIe neyu. [leun co B3BEIIEHHBIM CII0EM

22

Ilenv u 3a0auu usyuenus memoi: Ilpomviuinennovle xXumuueckue
peaxkmopel.

Peaktopel  rereporeHHoro  karanm3a. KOHCTPYKIIMM  KOHTaKTHBIX
anmapaToB C HEMOABW)KHBIM, JBIDKYIIUMCS W B3BEIICHHBIM CIIOEM
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KaTaJim3aTopa. Ananuz pa6OTBI MHOI'OCTYIICHYATbIX KaTaJIUTHYCCKHUX
PCAKTOPOB. Turosbie KOHCTPYKIOHUHU IIPOMBIIIJIICHHBIX XHUMHWYCCKHX
PCAKTOPOB B TCXHOJIOTHHN HCOPIraHMYICCKUX BCIICCTB.

Tabauua 4. IlpakTudyeckue (ceMMHAPCKHE) 3aHATHS

No No Tema 3ansTHS Kon-Bo
3AHSTH TEMBbI 4acoB
s
1 TepMoarHAMUKA XUMUYECKUX pEeaKUi 4
2 Kunetndeckue 0COOEHHOCTH XUMUYECKUX 4
[peakiuii
3 | MatepuanbHblid OaTaHC XUMUYECKUX PEAKTOPOB 4
4 | TernnoBoit OalaHC XUMUYECKUX PEAKTOPOB 4
5 | PacueT nepememmBarommx yCTpOMCTB JJIs 6
XUMUUYECKUX PEAKTOPOB
JlaGopaTopHbie padoThI
Tabamua 5.
No No Tema 3ansTUS Kou-Bo
BAHSTH TEMBI 4acoB
s
M3yueHnne TeXHUKU O€301acCHOCTH MpHU padoTe B 2
mabopaTopuu MPOIIECCOB U alMapaTOB XUMUYECKOU
TEXHOJIOTUU
1 2 |MccnemoBaHue HECTAIMOHAPHOTO TEIJIO0OMEHA B 6
armnapare ¢ MeIaJaKon
2 1 |[KuHeTuka peakuuy MOJIUKOHICHCAIIUU IIPU CUHTE3E 6
MPOCTHIX OIUIDUPOB
3 2 MarepuanpHbIi OanaHC peakinK NOJUKOHACHCAIIUN 4
MPU CUHTE3€ MPOCTHIX MONTMIPUPOB
4 2 [TemmoBoii OamaHC XUMHYECKOTO peaKTopa Mpu 4
CHHTE3€ IIPOCTHIX MOJIMI(PUPOB
S 1  |Pacuer nmepeMeNIMBaIOIUX YCTPOUCTB AJIsI 4
XUMHUYECKUX PEAKTOPOB
5 3 |PacyeT OCHOBHBIX ITapaMETPOB MPOLECCA MOITYUYEHHUS 10
nomdUpPKETOHa B Ja0OpaTOPHOM  PEaKTope
(KUHETUYECKHE napameTphl, MaTepuabHbIHI,
TEIJI0BOM OajaHChl, EPEMENIMBAIOIIEE YCTPOICTBO)

CamocTosTe/IbHOE H3YyYCHHUE Pa3aecjoB TMCHMUIIJINHBI
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Taoauna 6.

Ne Bomnpocsl, BBIHOCUMBIE HA CAMOCTOATEIIBHOE U3YUYEHUE Kon-Bo
pasze 4acoB
na
1 [ToaroroBka K JIEKUMAM, KOJUIOKBUYMaM U IMPAKTUYECKUM 10

3aHATHAM (MpopaboTka yueOHOro Matepralia o KOHCIEKTaM
JEKIHUA U y4eOHOH TUTEepaType

[TonroroBka k TecTUpOBaHUIO (paboTa ¢ TeCTaMu U 8

BOIPOCAMH JIJIsl CAMOITPOBEPKH)

Hanwucanue pedepara 3

Pemenue 3a1a4 1 ynpaxHeHUH 110 TeMaM JIEKIUU 20
PeakTopbl B NpOM3BOACTBE CEPHOM KUCIOTHI 3

PeakTopbl B mpOU3BOICTBE AMMHUAKA M @30THOW KHUCIIOTHI

PeakTopbl B mpOU3BOICTBE MOJIUMEPOB METOAAMHU 4
MOJIMMEPU3ALNY U MTOJTUKOHACHC AN

Ha camocrositenbHy0 paboTy CTYJEHTOB IO y4eOHOMY IIaHY OTBOJUTCS 78
4ac, U3 HUX 27 4acoB HA MOJTOTOBKY K K3aMEHY

Tembl pepepaToB
1o npeaMery «XuMH4ecKne peakTopbD CTYJIeHTOB 4 Kypca

1. PeakTop B IpOoM3BOACTBE aMMHUaKa

2. PeakTop ISl OKMCIIEHHUS KEJIE3HOTO KOTYEIaHa U TOJIyYEeHHsI OKCUIA CEePBI
(IV) — mexaHHYEeCKHE TTOJTOYHBIC TIeUr

3. PeakTop A OKHMCIIEHUS KEIE3HOTO KOMYEaHA U TIOJyYEHHsI OKCUIA CEPBI
(IV) - meuun MbLICBUIHOTO 00XKHUTA

4. PeakTop [UIs1 OKMCIICHHMS JKEJIE3HOIO KOJYEIaHA U MTOIYYEHUST OKCUIA CEPBI
(IV) —neun co B3BEUIEHHBIM (KUIISIIMM) CJIOEM

5. Peakrtop nns oxuciienns SO; B SO;

6. PeakTop mig nonyyeHus: BOAOPOAA U3 METaHa

7. PeaxTtop s okuciaeHus ammuaka 10 NO

8. Peaxtop mnsa momyuenus cynepdocdara

9. PeakTop B MpOU3BOACTBE aMMHUAYHOU CETUTPBI

10. PeakTop B mpou3BOACTBE KapOamuaa

11.PeakTop B IpOM3BOACTBE COJBI

12.PeakTop B NpOM3BOACTBE METAHOJIA

13.PeakTop B mpOU3BOACTBE 3TaHOIA

14. PeakTopbl B TPOU3BOJICTBE AUBUHUJIA

15. PeakTopbl B IpOM3BOICTBE ALlETHIIEHA
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16.Peaktop B MpOM3BOJCTBE aleTalbACI U1
17. PeakTop B NpOU3BOJICTBE YKCYCHOM KHUCIIOTHI

5. OueHo4HbIe MAaTEPHAJIBI JISl TEKYIEro U Py0esKHOTr0 KOHTPOJIA
yCIeBAeMOCTH M IIPOMEKYTOUHOM aTTecTalun

®opMbI KOHTPOJIS MO JTUCHUIUIMHE " XUMUYECKHE PEAKTOPhI" ONMpeeatoTCs
B COOTBETCTBMM C YYE€OHBIM IUIAHOM OOpa3OBaTEIbHOM MPOrpaMMbl U B
COOTBETCTBUM C AecTByromMM [lonoxeHueM o OallIbHO-PEUTUHTOBOM CUCTEME
olieHKH ycrieBaeMoctu ctyAeHToB KBI'Y: TectupoBanue, KOJUIOKBUYM, 3a4€T.

KoHeuHnbIMU pe3yibTaTaMyd OCBOCHHS MPOTPAMMBbI JUCIUILUIUHBI SBISIOTCS
c(hOpMHUPOBAHHBIE KOTHUTUBHBIC JECKPUITOPHI «3HATH», «YMETbY», «BIAJIETHY,
pacruca”Hble 0 OTJAEILHBIM KOMIETEHIHIM. DOPMUPOBAHUE ITUX JECKPUITOPOB
MPOUCXOJUT B TEUEHUE BCETO CEMECTpa MO 3TanaM B paMKax pa3jIMyHOro BHJIA
3aHSTUNA U CAMOCTOSATEIIBHOU pabOTHI.

B xone nzyueHus: IUCHUIUIMHBI IPETYCMATPUBAIOTCS mMeKyuiuil, pyoexcHulil
KOHMPOJb U RPOMENCYMOUHAA AMMeCmau.
5.1. Texywyuit Kommpons YCIEBAEMOCTH OOECIEYMBAET OLEHHWBAHHE XOJa
OCBOCHHMSI JUCIUIUITMHBI «XUMHUYECKHE PEaKTOPbl» W BKJIIOYAET: OTBETHl Ha
TEOPETUYECKUE BOMPOCHl HAa MPAKTUYECKOM 3aHATHH, PELICHUE IMPAKTUYECKHUX
3a/1ad ¥ BBINIOJIHEHUE 3aJaHUM Ha TPAKTUUECKOM 3aHSTUU, CaAMOCTOSITEIBHOE
BBITIOJIHEHUE WHIMBUIYAIBHBIX JOMAIITHUX 3aJJaHui (HanmpuMep, pelieHue 3aaad) ¢
OTUYETOM (3aIUTOIN) B YCTAHOBJICHHBIN CPOK.
5.1.1. Ouenounvie mamepuanvt 011 meKywyeco KoHmpoas. llenv mexywezo
KOHmMpoas — OIEHKA pPe3ylbTaToOB pabOThl B CeMECTpe U obOecreueHue
CBOEBPEMEHHON O0OpaTHOM CBSI3U, MJI1 KOPPEKIUU OOy4YEeHHUs, AaKTUBU3AIUHU
CaMOCTOATENbHON PaboThl  oOyuatomerocsi. OOBEKTOM TEKYyIIETO KOHTPOJIS
SBJISIFOTCSI KOHKPETU3UPOBAHHBIE PE3YNbTaThl 00yueHUs (yueOHbIe JOCTHKEHHUS ) TIO
JTCLUTUTUHE

Bonpocwvl k mexywiemy konmpo.iwo

1. OOmmue mnpeAcTaBiIeHUST O pEaKTOpax — YCTPOWCTBAX [JIsi MPOBEACHUS

XUMUYECKUX TpeBpamennid. Knaccudukarys peakTopHbIX YCTPOMCTB.
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2. CoBpeMEHHbBIE 334l IO COBEPIICHCTBOBAHMIO XUMHUYECKON TEXHOJOIMU M
PEaKTOPHBIX YCTPOMCTB.

3.Oxonoruyeckue npoOaemMsl Ipu paboTe XUMUUYECKUX PEAKTOPOB.

4. TexHONOrMYECKOE HA3HAYEHUE XUMUYECKUX PEaKkTOpoB. OCHOBHBIE MOKAa3aTeNn
PpabOThl XMMHUECKHUX PEAKTOPOB.

5. Krnaccudukamuss XUMHUYECKMX pEaKTOpOB. PeakToppl HENpephIBHOIO U
MIEPUOIMYECKOTO JICHUCTBUA.

6. @a30BOE COCTOSIHUE PEArCHTOB.

7. 'mapolMHAMUYECKHE PEKUMBI pa0OThI PEaKTOPOB.

8. TemnoBbIe peKUMBI paOOTHI PEAKTOPOB

9. Opranu3zanus ABMKEHUS pearupyomux ¢as.

10. OcHOBHBIE KOHCTPYKTHBHBIE THIIBI XUMUYECKHX PEaKTOpOB. PeakTopsl Thna
PEaKLIMOHHOM  KaMephbl, PEaKkTOpbl THUIIA  KOJOHHBI, PEAKTOPbl  THUIIA
TEIUI00OMEHHUKA, PEAKTOPbI TUIIA MTEYH.

11. CTpykTypHbIE D3JE€MEHTBl XHMHUYECKMX PpEaKTOPOB. YCTPOWCTBA IS
nepeMelInBaHus U TEIJI000MEHa B peakTopax.

12. TpeboBaHUs K XUMUYECKUM peakTopaMm. BbIOOp XUMHUECKUX PEAKTOPOB.

13. OCHOBHBIE MOJOKEHUS TEOPUU XUMUUYECKUX PEAKTOPOB.

14. MartemaTu4yeckoe MOJEIUPOBAHME KaK METOJ MCCIECIOBAHUS XUMUYECKHUX
IIPOLIECCOB U PEAKTOPOB.

15. TepMoguHAMUYECKHE OCHOBBI XUMUYECKUX IPOLECCOB B PEAKTOPAX.

16. Kunernueckue 0CHOBbI XUMUYECKHX MTPOIIECCOB B PEAKTOPAX.

17. YpaBHeHUsI MaTEPUAIBHOTO U TEMJIOBOr0 0ajJaHCOB B XMMHUYECKUX PEAKTOpax.
18. Knaccudukarus MmaTeMaTHYECKUX MOJIETIEH XUMUUECKIX peakTopoB. PeakTop
UJICAJIbHOTO BBITECHEHUSI.

19. N3meHeHue mnapamMeTpoB MpPOLECCAa B PEAKTOPE HICATBHOIO BBITECHEHUS.
XapakTepUCTUYECKOE YPABHEHUE PEAKTOPA UECATIbHOTO BHITECHEHUS.

20. PeakTop naeanpHOro CMEMICHHS. XapaKTEpUCTUUECKUE YPABHEHUS TIPOTOYHOTO
Y IIEPUOANYECKOIO PEAKTOPOB MPH ITOJTHOM IIEPEMEIINBAHN.

21. Kackan peakTopoB U1€aIbHOTO CMEILICHUS.
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22. Ananutudeckuil U rpadUYecKuil METOIbI pacueTa XUMUYECKIX PEaKTOPOB.

23. CpaBHHTEIIbHASA XapaKTEPUCTHKA U BEIOOP MOJIENEH UI€ATbHBIX PEAKTOPOB.

24. OTKIIOHEHUE PEaTbHBIX PEAKTOPOB OT UACATU3UPOBAHHBIX Mojiesiel. [IpruunHbI
OTKJIOHEHUI OT HJI€aJbHBIX PEXKHMOB

25. Knaccudukamuss XUMHYECKUX PEAKTOPOB IO TEIUIOBBIM  PEXKHUMAaM.
AnuabaTudeckue, N30TePMHUUECKUE U MOJTUTEPMUUECKUE PEAKTOPHI.

26. CniocoObI MOIEp>KaHus TETUIOBOTO PEKMMa. YPaBHEHMsI TEIUIOBOTO OajlaHca
XUMUYECKUX PEAKTOPOB.

27. 30TepMUYECKHE MPOLECCH] B XUMUYECKUX PEAKTOPAX.

28. Bausinue cTpyKTyphbl IOTOKA, TapaMeTPOB Ipoliecca (TeMIepaTyphbl, T1aBJICHMUS,
KOHIIGHTpAaIlMi, BPEMEHU TNPOTEKaHWs) Ha ToKazarelu (QYHKIIMOHUPOBAHUS
peakTopa (CTeneHb NPEBPAILIECHUS PEAreHTOB, BBIXOJ MPOAYKTOB, CEIEKTUBHOCTH
mporiecca).

29. BiusiHue TUIa XUMUYECKOU peakiuu (00paTuMoil 1 HEOOPATUMO, MPOCTON U
CJIOHOM) Ha TMoKa3aTenu (PYHKIMOHUPOBAHUS PEAKTOpa (CTENEHb MPEBPAICHUS
peareHTOoB, BBIXOJ POIYKTOB, CEJIEKTUBHOCTD MTPOLIECCA).

30. [IpuHuMnO pacuera peakTopoB, padOTAIONIUX B U30TEPMHUYECKUX YCIOBUSX.

31. HeusorepMmuueckue MPOIECCHl B XUMHUYECKUX peakTopax. Opranuzanus
TEIUIOOOMEHAa B PEaKIMOHHOM 30HE XUMHYECKHMX peakTopoB. IIpoduiu
TEMIIEpaTypbl U CTENIEHHU NMPEBPALICHUSI.

32. Cpsi3b TEMIIEpATYPHI U CTENIEHU MPEBPAIEHUS I aJ1adaTHUYECKOro MpoIiecca.
33. OnTtumusanusi TEMIEPATYpHOrO peXHMa B MHOTOCIOWMHOM pEaKToOpe IpH
annabaTUyecKOM MPOTEKaHUU O0paTUMOM peaKIIiH.

34. TemnepaTypHas yCTOMYMBOCTH peEakTOpoB. YUMCIO U  yCTONYMBOCTH
CTAI[MOHAPHBIX PEKUMOB B IPOTOYHOM PEAKTOPE UCATBHOTO CMEIICHHUS.

35. ABTOTEpMHUYECKHIT peaKTOp C BHYTPEHHUM TEIIIIO00OMEHOM.

36. OcHoBHBIE TpeOOBaHMS K TPOMBINUICHHBIM XHWMHYECKHUM peaKTopaM.
[Ipou3BOANTENLHOCT, W HWHTEHCUBHOCTH pPabOThl peaktopa. Knaccuduxanus

IMPOMBINIJICHHBIX XUMHWYCCKHUX PCAKTOPOB.
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37. PeakTopsl [JIs1 Ta30BBIX TOMOI'€HHBIX IPOLECCOB. Y CTPOKWCTBO JJISI CMELICHHUS
B3aMMOJICUCTBYIOIINX PEAreHTOB: COIUIO, 3KEKTOP, LEHTPOOEKHBIA CMECUTEIb.
KamepHhbie u TpyOUaThie peakTopsbl.

38. Peakumm Uil KHOKOCTHBIX TOMOI€HHBIX HPOLECCOB. MeXaHHYecKoe |
ITHEBMATHYECKOE IepeMemnBaHne. KOHCTPYKIIMM MEXaHHYECKUX MEIIAIOK.
VYerpoiictBa i mojaBoAa M 0TBOoAA Terula. KoJIOHHBIE peakTOpbl HACAIBHOIO
BBITECHEHUS. ABTOKJIABBHI.

39. PeakTopbl Mg Tra30KUIKOCTHBIX TIE€TEPOTE€HHBIX MNpoueccoB. IlneHouHBIE
KOJIOHHBIE€ PEAKTOPhI TPyOUATOT0 U HACAIOYHOT'O TUIOB. BUIbI M XapaKTEpUCTUKU
Hacagok. TpeOoBaHudA, mpenbsBiIseMble K HacaakaM. bapOoTakHbIE PEaKTOPBHI.
Tunel Tapenok, X CpPABHUTENNbHAS XapAKTEPUCTHKA.

40. Kononusle peakTopsl pazOpbisruBatomiero tumna. Crnocoobl AUCTEPTUPOBAHUS
KUAKON (ha3bl. PeakTophl eHHOro TUIIA.

41. PeaxkTOopbl 1Sl FE€TEPOTEHHBIX IPOLIECCOB C TBepAoW (a3oil. Peakropsl s
IPOLIECCOB B CHCTEME <GKHJIKOE-TBEPJ0€» (pacTBOpPEHHE, HKCTparupoBaHUE,
KpUCTAJLTA3AIUA ).

42. Peaktopsl C (QUIBTPYIOIIMM M B3BEUIEHHBIM CJIOEM TBEPAOrO pearcHra.
PeakTopsl ¢ nepemMemmBarOnMMyA YyCTPOUCTBAMU. PeakTopbl cO ITHEKaMH.

43. Tumel peakTOpOB JJIs1 HEKATATUTUYECKUX IIPOLECCOB B CUCTEME «T'a3-TBEPIOEN.
Koucrpyknuu neueil. [llaxTHble, monoyHsle, TpyOUyaThie, OapabaHHbIE, KaMEpHBIE
neuu. Ileun co B3BELIEHHBIM CIIOEM.

44. PeakTopbl reTeporeHHOro Karann3a. KOHCTpYKIIMM KOHTAaKTHBIX anmnapaToB C
HEMOJABWKHBIM, JIBHOKYIIMMCSI M B3BEIICHHBIM CJIOEM Karajiu3aTopa. AHanu3
paboThl MHOTOCTYIIEHYATHIX KaTATUTUYECKUX PEAKTOPOB.

45. TunoBble KOHCTPYKIIUU POMBIIUIEHHBIX XUMHUYECKHUX PEAKTOPOB B TEXHOJIOTUU
HEOPTaHUYECKHUX BEILECTB.

46. TunoBble KOHCTPYKUMU MPOMBIIIJIEHHBIX XUMUYECKUX PEAKTOPOB B TEXHOJIOT NN
OCHOBHOI'O OPraHUYECKOIr0 U He(PTEXUMUYECKOTO CUHTE3A.

Kpumepuu gpopmuposanun oyenox ycmmnozo onpoca

21



YCTHBI OmpoC SIBISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB yuyeTa 3HAaHUU
OOyYaroIIerocss 1Mo JUCHUIIINHE «XUMHUYECKHE PEAKTOPBI». Pa3BEPHYTHIH OTBET
CTYJIEHTa JIOJDKEH MPEJCTaBIsATh COOOM CBA3HOE, JIOTMUECKHU IOCIeI0BATEIbHOE
coobmieHbre Ha JaHHYIO TEMY, TTOKa3bIBaTh €70 YMEHHE PUMEHSATH ONPEICIICHUS.

B pesynbpraTe ycTHOro ompoca 3HaHUSI 0OyYaromIerocs OIEHUBAIOTCS IIO
CIEAYIONIECH IIKaJE:

8 0OanoB (3a 0OJIHY KOHTPOJBHYIO TOUKY) CTABUTCS, €CIIH 00YUYaOIIUNACS
- TIOJIHO MU3J1araeT U3y4YEeHHBIN MaTepHal, JaeT MPABUILHOE ONPEIEICHNUE MTOHATHIM
Kypca
- U3JaraeT MaTepuas MocjieI0BaTeIbHO U MPABUIHLHO
- oOHapyXUBaeT MOHUMAaHUE Marepuanga, MOXKET O0OCHOBAaTh CBOU CYXKICHUS,
MPUMEHHUTH 3HAHUS HA MIPAKTUKE, IPUBECTH HEOOXOUMBIE TPUMEPHI
7 0aJ10B CTaBUTCS, €CJIM O0YyYaIOIIUNACS TA€T OTBET, YAOBIECTBOPSIONMIUNA TEM Ke
TpeOOBaHMIM, YTO U Ui Oaiia 8, HO JomyckaeT 1-2 omuOKHU, KOTOpPBIE caM Ke
HCTPABIISET, U 1-2 HemoveTa B MOCIEI0BATEIbHOCTH U3JIOKEHUS
5 0a/uoB cTaBUTCA, €ciid OOy4YarOIIMICS OOHApYXKMBAaeT 3HAHWE U TOHMMAaHHE
OCHOBHBIX IMOJIOKEHUN JAHHOW TEMBI, HO:
- U3J1araeT MaTepuas HEMOJIHO U JOIYCKAeT HETOYHOCTHU B ONPEIAEICHUN MTOHATHI
- HE yMEeT JIOCTAaTOYHO TJIyOOKO M J0Ka3aTelbHO 0OOCHOBAaTH CBOM CYXKICHHS U
MPUBECTH MPUMEPHI
- U3J1araeT MaTepual HermocIeA0BaTEIbHO
0 0aJ/JI0B CTaBUTCSI, €CJIM O0y4Jarouuiicsi OOHApYKMBAET HE3HAHHUE OOJIbIIIEeH YaCcTH
COOTBETCTBYIOIIETO pas3fiejla H3y4yaeMoro maTepuana, JIO0NMyCKaeT OIIMOKH B
dbopMyTUpOBKax
5.1.2. Ouyenounvie mamepuasl 0711 CAMOCHOAMENbHOU padomasl oOyuaroue2ocs,
Konmpoaupyemole komnemenyuei IIK-18 (munoeuvie 3a0auu)

[Tepedyenn THMOBBIX 3a7a4 C(HOPMUPOBAH B COOTBETCTBUU C TEMAMU
JTUCHUIUIMHBI U TEeMATUKOW MPAKTUYECKUX 3aHSATHH.

1. B kakoM U3 cIeyrommX CIy4yaeB peaklys BO3MOKHA MIPU JIFOOBIX

temmneparypax a) AH <0, AS>0;6) AH<0,AS<0; B) AH >0,AS >0
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2. B xakoM U3 CIIeIyIONINX CIy4aeB peakiiys HEOCYIIECTBUMA TIPH JIFOOBIX
temneparypax a) AH >0, AS >0; 6) AH>0, AS<0; B) AH <0,AS <0

3. Peakuus mexy BemectBaMu A u B Beipaxaercs ypaBuenuem A + 2B --> C.
HauanpHabie KOHIIEHTpaIuu cocTaBisioT [Aly = 0,03 momns/n1 , [B]o = 0,05 Moub/m.
Koncranta ckopoctu peakuuu = 0,04. HaiiT HayanbHYI0 CKOPOCTh PEAKIIUU U
CKOPOCTb PEaKIUU MO UCTEUCHUIO HEKOTOPOTO BPEMEHH, KOTJJa KOHIIEHTPALIHS
BemectBa A ymenbmutcs Ha 0,01 Momb/n

4. ITpu HEekoTopoii TemnepaType paBHoBecue B cucteMe 2NO; =2 NO +0O,
YCTAaHOBUWJIOCH TpH cieAyronux KoHueHtpauusx [NO,] = 0,006 monw/i1, [NO] =
0,024 monb/n. HaliTh KOHCTaHTY paBHOBECHS PEAKIIUU U UCXOAHYIO
KoHIeHTpaiuo NO,

5. Ha ymapuBanme noctrymaer 10000 kr 50% pactBopa aMMHA4YHOW CEIUTPBI
NH4NO;. Ilocne ynapuBanus nonydaroT 5500 Kr pacTBopa ¢ KOHUEHTpalUEH
KUCIOTHI 95%. CocTaBUTh MaTEepHAIbHBIN OaJlaHC MpoIlecca BhIMTAPUBAHUS

6. Cyxoii KOHBEPTUPOBAHHBIHN ra3 (a30THO-BOJOpOHAs cMech) cocTaBa 28% CO,,
3% CO, 51,4% H,, 16,8% N, , 0,5% (O, + CHy) u 0,3% H,S noasepraercs noyHoH
ounictke oT CO,, CO u H,S. IToacunTats: a) cOCTaB ra3a mocje OYUCTKH; 0) CKOIBKO
MO>KHO TIOJyYHMTh 3JI€MEHTapHON cepbl M3 1000M> cyXxoro rasa, eciid OUMCTKY €ro
ot H»S Bectu ¢ yrunuzamnuei cepsl

7. TI'a3, conepxkaiuii 5% NHj3 (o 06beMy) co ckopocThio 30001M MUH MTOCTYNAET B
abcopOnroHHYy0 OarHio, B KoTopoit NHj mornomaercs Bogoit. Coaepskanue NHs B
otrxozsuieM u3 6amrau raze 0,13%, Temneparypa rasza npu Bxoze B Oamnio 40°C, Ha
BbIXOJIE 20 °C, BaKyyMeTpHUYECKOE TaBJICHUE HA ra30npoBoje: npu Bxoxe raza 20,3
MM BOJI. CT. Ha Bbixojie 20 mm prt. cT. [loacunTaTs: a) TMHEHHYIO CKOPOCTh raja
MIPU BBIXOJIE U3 a0COPOIIMOHHOM OallTHu, €CJIM BHYTPEHHUIN THUaMETpP ra3onpoBojia
paBeH 150 MM; 6) KOTMYECTBO aMMHUaKa, abCopoOMpyeMoro B OarHe.

8. Onpenenuts npoiuecc npespainieHuss SO, B SO3 B KOHTAaKTHOM arnapare rnpu 450
°C 1 HOpMaJILHOM JaBJIEHUHU, €CITU PEaKIIUs JOCTUTAaeT CBOETO PAaBHOBECHS U CMECh
(SO, + Oy) B3siTa B CTEXUOMETPUUECKOM OTHOILICHHH.

Kpumepuu popmuposanun ouenok no 3adanuam 011 camocmoamenbHou
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paodomwvt cmyoenma (munoewvle 3a0a4u):

«omauunoy (6 6aioB) - 00yUarolMiics MoKaszal ri1yO0OKHUe 3HaHUs MaTepuaia
10 TIOCTaBJICHHBIM BOIIPOCaM, IPaMOTHO, JIOTHYHO €T0 U3JIaraet, CTpyKTypUpOBaIl U
JETAM3UPOBAT MHGOPMAII0, M30eras MPOCTOro MOBTOPEHHS WH(OpMaIu u3
TekcTa, HH(GOpMalK MPeCTaBlIeHa B mepepadoTaHHOM Bujie. CBOOOIHO UCTIONB3YET
Heo0XxouMbIe (HOPMYIIbI IPU PEIICHUH 3a]1a4;

«xopouwtoy (5 6aIoB) - 00yUAIONTUIICS TBEPI0 3HAECT MaTEpUaj, IPaMOTHO €ro
U3JIaraeT, He JOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B MpoOIIecce PEIeHUs 3a/1a4;

«yoosnemsopumenvroy (3 6aiia) - o0y4JaroIuiicss UMEET 3HaHUSI OCHOBHOTO
MaTepuaja Mo MNOCTaBJIECHHBIM BOIPOCAaM, HO HE YCBOWJI €ro JeTalied, TOMyCKaeT
OTJIEJIbHbIE HETOYHOCTH TP PEIICHUH 3a/1a4;

«HeyooenemeopumenvHo» (MeHee 2 0auioB) — OOydYarolIUiCs JOMYyCKaeT
rpyObIe OIMOKHK B OTBETE HA MOCTABIIEHHBIE BOMIPOCHI U MIPU PEIICHUH 33124

5.2. Ouenounvie mamepuainwvt 013 pyoeHcHO20 KOHMPOIA.

Pybesrcnviit.  Konmpoavs  OCYILIECTBISIETCST 1O  Oojee WIM  MEHee
CaMOCTOSITENIbHBIM pazfielaM — Y4eOHBIM MOJIYJISIM Kypca W TPOBOAMUTCS TIO
OKOHYaHMM H3y4Y€HHA Marepuasa MOAYJS B 3apaHee YCTAHOBJIEHHOE BpeMs.
PyOexxHbIil KOHTPOJIb MPOBOAUTCA C LEIbIO OMPENEICHHUS KadecTBa YCBOCHUS
MaTepraiia y4eOHOro MOyl B IleioM. B TeueHue cemectpa MpOBOIUTCS Mpu
MaKux KOHMpPOIbHbIX MEPONPUAMUS NO 2PAPUKY .

B kaudectBe popm pyOEKHOTO KOHTPOJISI MOXKHO HUCIIOJIb30BATh TECTUPOBAHUE
(MUCHhMEHHOE WJIM KOMIIBIOTEPHOE), MMPOBEICHUE KOJUIOKBUYMa HJIM KOHTPOJIBHBIX
paboT. BeinoiaHsembie paboThl TOJKHBI XPaHUTHCS Ha Kaenpe B TEYEHUH y4eOHOTo
roja U Mo TpeOOBAHHIO MPEOCTABIATHCS B YTIpaBJIeHUE KOHTpOJIA KauecTBa. Ha
pyOCKHBIE KOHTPOJIbHBIE MEPONPHITHS  PEKOMEHAYETCS BBIHOCHTH  BECh
MpOrpaMMHBIN Matepual (BCe pa3ebl) M0 JUCHUILINHE.

5.2.1. Ouenounvie mamepuanvl 0,11 KOHMPOJAbLHOU PAdomuvl: (KOHMPOJIUPYEMAs

Komnemenuus INK-18)

B kaxmoM ceMmecTtpe MpOBOJATCA 3 KOJUIOKBHYMA, KOTOPbIE OLEHUBAIOTCS MO &

0aJUIOB KaXKIbIH
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Jns TecTMpoBaHHMs COCTaBJIEHBI TECTOBBIE 33JlaHUs, KOTOPBIE BKJIIOYEHBI B
KOHTPOJIMPYIOIIYIO TMpOrpaMMy, CO3JaHHYI0 Ha ©0a3e aJanTUBHOM Cpelbl
tectupoBanus (ACT). ACT (amantuBHas cpefia TECTUPOBAHUS) B HACTOSIIIIEE BpEMs
mupoko BHenpsiercs LleHtpom TectupoBanus npu DenepaibHOM ATEHTCTBE
obOpazoBanust P®. lmerorcs akThl cJaud — TMPUEMKHA AaTTECTAI[MOHHBIX
MEJarOTMYE€CKUX U3MEPUTEIBHBIX MAaTEPUATIOB AJIsI KOMIIBIOTEPHOT'O TECTUPOBAHUS
0 JUCUUIIINHE «XUMHUYECKHE PEAKTOPHD»
5.2.1.Bonpochbl K KOJUIOKBUYMAaM 10 Kypcy «XUMHUYeCKHE PeaKTOPbI»
IlepBblii KOJIOKBUYM.

1. O6mme mnpeacTaBIeHUS O PpEaKTOpax — YCTPOWCTBAaX MJsi IPOBEICHUS
XUMUYECKUX NpeBpaieHuid. Knaccudukanus peakTopHbIX YCTPOMCTB.
2.CoBpeMEHHBIE 33Ja4M 110 COBEPIICHCTBOBAHMID XUMHUYECKON TEXHOJIOIHMU M
PEaKTOPHBIX YCTPOMCTB.
3.Okonoruueckue npooiaemMsl pu padOTe XUMUUYECKHX PEAKTOPOB.
4. TexHONOrM4ECKOE HA3HAYECHUE XUMUYECKUX PEaKTOpoB. OCHOBHBIE MTOKA3aTeNN
paboOThl XUMUYECKHUX PEAKTOPOB.
5.Knaccudpukauuss XMMHUYECKHX PEAKTOpOB. PeakTopbl HENpEephIBHOTO H
MEPUOIUYECKOTO JICUCTBUS.
6.MDa30B0OE COCTOSTHUE PEATEHTOB.
7.I'mapoauHaMUYEeCcKre PEXXUMBbI pabOTHI pEaKTOPOB.
8.TemoBble peKUMBI pabOTHI PEAKTOPOB
9.0pranu3aniyst IBUKEHUS pearupyronux ¢as.

Bropoii KoJ1I10KBUYM
1.OCHOBHBIE KOHCTPYKTHBHBIE THIIBI XMMHYECKHX pPEAKTOPOB. PeakTopbl THNA
PEaKUMOHHOM  KaMepbl, PEaKTOpbl THUMNA  KOJIOHHBI, PEaKTOpbl  THIA
TEII000MEHHUKA, PEaKTOPbI TUIIA MEYH.
2.CTpyKTypHBIE  DJIEMEHTBl ~ XMMHUYECKHUX  PpEAKTOPOB.  YCTpoHCTBa iAo
nepeMeIInBaHus 1 TeIJI000MEHA B peakTopax.
3.TpeboBaHMs K XUMUYECKUM peakTopaMm. BeiOOp XMMUYECKHUX peaKTOPOB.

4.0OCHOBHBIE TIOJOKECHHUS TCOPHUHU XUMHUYCCKHUX PCAKTOPOB.
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S5.MaremaTnueckoe MOJEIUPOBAHUE KaK METOJ HCCIEHOBAHUS XUMHYECKHUX
IIPOLIECCOB U PEAKTOPOB.

6.TepmoaHaMUYECKHE OCHOBBI XUMHUYECKUX MIPOLIECCOB B PEAKTOPAX.

7. Kunetnueckrne OCHOBBI XUMHUYECKHX MPOLIECCOB B PEAKTOPAX.

8.YPaBHeHI/IH MaTCpUAJIBLHOI'O U TCIIJIOBOTO 0aJaHCOB B XUMHUYECKHX PCAKTOpax.

Tperunit KOJVIOKBUYM

1.Knaccudukanus mateMaTHyecKux MOJAENEH XUMHUYECKHX peakTopoB. Peaktop
UJICAJIbHOTO BBITECHEHUSI.
2./I3MeHeHre TMapaMeTpoB IIpolecca B PEAKTOPE UIACATBHOTO BBITECHEHUS.
XapaKTEepUCTUYECKOE YPABHEHUE PEAKTOPA UCAIBHOIO BBITECHEHUS.
3.PeakTop uaeanbHOro CMENIEHUS. XapaKTEPUCTUUYECKUE YPABHEHHSI IPOTOYHOTO U
IIEPUOANYECKOTIO PEAKTOPOB IIPU ITOJIHOM IIEPEMEIINBAHUY.
4.Kackazx peakTopoB HJI€aJIbHOTO CMEIICHHUS.
5.AHAMTUYECKUN U TPaPUUECKUI METOJIbI pacyeTa XMMHUYECKUX PEAKTOPOB.
6.CpaBHUTEIbHAS XapaKTEPUCTUKA U BBIOOP MOJIEIEH nealIbHbIX PEAKTOPOB.
7.OTKIIOHEHNE PEANBHBIX PEAKTOPOB OT WACATM3UPOBAHHBIX Mozeneu. [IprnumHbl
OTKJIOHEHUH OT UCAIbHBIX PEKUMOB
8. Knaccudukanuss  XMMHUECKUX  PEAKTOPOB MO  TEIUIOBBIM  pPEXUMaM.
AnunabaTudeckue, N30TePMHUECKUE U MOJTUTEPMHUUECKUE PEAKTOPHI.
9.Cnoco0bl mojiepKaHusl TEIJIOBOTO pekuMa. YpaBHEHHUS TEIUIOBOTO OanaHca
XUMHYECKUX PEAKTOPOB.
10.M30TepMUYECKHE MPOLECCH] B XUMUYECKUX PEAKTOPAX.

YeTBepThIil KOJNJIOKBUYM
1.Bnustnue cTpyKTyphl OTOKA, apaMeTpOB Mpolecca (TeMiepaTyphbl, AaBiICHMUS,
KOHIICHTpAllM¥, BpPEMEHU TPOTEKaHUs) Ha TMoKa3zaTenu (HyHKUHOHUPOBAHUS
peakTopa (CTENeHb NPEBPALLECHUS PEAreHTOB, BBIXOJ MPOAYKTOB, CEIEKTUBHOCTH

npoiiecca).
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2.BiusHue Thma XMMUYeCKoW peakuuu (00paTumMoil U HeoOpaTHUMOM, MPOCTON U
CII0)KHOM) Ha IMoKa3zaTrenn (yHKIMOHHPOBAHUS peakTopa (CTENEeHb MPEeBpPAILICHHUS
peareHToB, BBIXO/]I TPOYKTOB, CEJIEKTUBHOCTH MpOIIecca).
3.IlpunIun pacyeTa peakTopoB, pabOTAIOIMINX B H30TEPMUUYECKUX YCIOBHUSX.
4 HenszorepMu4eCcKHe TMPOLECCHl B XUMHUYECKUX peakrtopax. OpranHuzanus
TEIJI0OO0OMEHA B PEAaKIMOHHOW 30HE XHMHUYECKHX peakTopoB. [Ipodunu
TEMIIEPATYPBI U CTEIICHU IPEBPALLECHUS.
5.CBsI3b TEeMIEpaTypbl U CTENEHU MPEBpAIlCHUs] ISl aauadaTHiecKoro mpoiecca.
6.0nTUMH3aKA  TEMIIEPATYPHOTO pEXMMAa B MHOTOCIOMHOM PEAKTOpE IpHU
annabaTUYeCcKOM MPOTEKaHUU OOPaTUMON peaKIHH.
7. TemneparypHasd  yCTOMYMBOCTH  PEAKTOpOB. YuCIO W yCTOMYHMBOCTH
CTAllMOHAPHBIX PEKUMOB B IPOTOYHOM PEAKTOPE MIACATBHOIO CMEIIEHUS.
8. ABTOTEpMHUYECKHUI PEaKTOp C BHYTPEHHUM TEIIOOOMEHOM.
9.0cHOBHBIE TpeOOBaHMS K MPOMBIIUICHHBIM XUMHUYECKUM  pEaKTOpam.
[Ipou3BOAUTENILHOCT, W HWHTEHCUBHOCTH pPabOThl peaktopa. Kriaccudukarms
IIPOMBIILIJICHHBIX XUMUYECKUX PEAKTOPOB.

HATHIH KOJIOKBUYM
1.PeakTopbl 1151 Ta30BBIX TOMOTI'€HHBIX MPOLIECCOB. Y CTPOMCTBO IJIsI CMEIICHHS
B3aMMOJICHCTBYIOIIUX PEAreHTOB: COIUIO, KEKTOp, LEHTPOOEKHBIH CMECHUTEb.
KamepHsble u TpyOUaThie peakTophl.
2.Peakuuy 18 KUAKOCTHBIX TOMOI€HHBIX IIpPOLIECCOB. MexXaHW4yeckoe |
ITHEBMAaTUYECKOE TNepeMemInBaHue. KOHCTpYKIIMM MEXaHMYECKMX MEIIaJIoK.
VYerpoiictBa st moAaBoAa M OTBoJA Teruia. KOJIOHHBIE PEaKTOpPbl MIAEaIbHOIO
BBITECHEHUS. ABTOKJIaBHI.
3. PeakTopbl s Tra30KHAKOCTHBIX TETEPOrEHHBIX MpoueccoB. I[lieHouHbIE
KOJIOHHBIE PEAKTOPHI TPYOUATOTO M HACAIOYHOTO THIOB. BUIBI 1 XapaKTEePUCTUKHU
Hacazok. TpeOoBaHus, MpeabsABIsieMble K HacaakaM. bapOoTakHbIE PEaKTOPHI.
Turbl Tapenok, UX CpaBHUTENbHAS XapaKTEPUCTHKA.
4. Kononnsle peakTopsl pazOpbisruBaromiero tumna. CrnocoObl TUCHEprupoOBaHuUs

KUAKOHM (da3bl. PeakTopsl MEHHOTO TUIA.
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5.PeakTopbl A1 TeTEPOreHHBIX MPOLECCOB € TBEpaoil (aszoii. Peakropsr s
IIPOLIECCOB B CHCTEME <GKHJIKOE-TBEPJOE» (pacTBOPEHHE, HKCTParupoBaHUE,
KpUCTAJIIIN3ALH ).

IlecToi KONIOKBHYM
1.PeakTopsl ¢ GpUIBTPYIOMIUM U B3BELIEHHBIM CJIOEM TBEPJOTO peareHTa. Peakropbl
C EPEMEIINBAOIIMMH YCTPOMCTBAaMU. PEakTopsI CO MIHEKaMHu.
2. Tunel peakTOpOB ISl HEKATAIUTUYECKUX MPOLECCOB B CUCTEME «Ta3-TBEPIOE.
Konctpykuuun neueid. lllaxTHble, nono4yHble, TpyOUuaThle, OapabaHHbBIE, KAMEPHBIE
neyu. [leun co B3BEIEHHBIM CIIOEM.
3.PeakTopbl TeTeporeHHoro karanusa. KOHCTpyKIHMM KOHTAaKTHBIX anmaparoB C
HEIO/JBW)KHBIM, JBIDKYIIMMCS WM B3BELICHHBIM CJIOEM KaTajlu3aTopa. AHanu3
pabOThl MHOTOCTYIIEHYATHIX KATAIUTUYECKUX PEAKTOPOB.
4. TunoBble KOHCTPYKIMH ITPOMBILUICHHBIX XUMAYECKUX PEAKTOPOB B TEXHOJIOTHUU
HEOPraHUYECKUX BEILIECTB.
5. TunoBele KOHCTPYKIIMM NPOMBIIIJIEHHBIX XUMHUYECKUX PEAKTOPOB B TEXHOJIOTHUHU
OCHOBHOT'O OPraHUYECKOro U HEPTEXUMUYECKOTO CUHTE3A.

Kpurepuu oueHuBaHus pe3yJibTATOB CAAYH KOJJIOKBHYMA

Orenka
HEYIOBJIETBOPUTEI | YIOBIETBOPUTE XOpOIIIO OTJINYHO
BHO JILHO 6 0am0B 8 0a10B
2 6aj1a 4 6as1a
Crynent He 3Haer | CtyneHT Cryaent xopomio | CTyIeHT B MOJHOM
3HAQUYUTENIbHONM YacTH | TOBEPXHOCTHO 3HAET Marepuai, | oobeme 3HAeT
BOIIPOCOB, JOIYCKA€T | 3HAET  BOIPOCHI | TPAMOTHO H 1o | Marepuai,

CYIIIECTBCHHBIC KOJIJIOKBUYMA, CyIIECTBY  W3Jaraer | TpaMOTHO H  TIO
OIIMOKK B OTBETaX Ha | OMYCKaeT ero, JIOTyCKasi | CYHIECTBY H3Jaraer
BOIIPOCHI. HETOYHOCTH B | HEKOTOpbIE €ro, He JOITycKast

OTBETE Ha BOMPOC | HETOYHOCTH B OTBETE | CYIIECTBEHHBIX
Ha BOIPOC. HETOYHOCTEH B

OTBETE Ha BOIPOC.

5.2.2. OueHo4YHbIe MaTepHuaJibl: TUIIOBBIE TECTOBbIE 3aJaHUS 11O
JUCHMIIJINHE

I[JIH TeCTI/IpOBaHHH COCTaBJICHBI TCCTOBLIC 3aJIaHNW, KOTOPbLIC BKIIKOUCHLI B

KOHTPOJHMPYIOIIYIO TPOrpaMMy, CO3JaHHYI0 Ha 0a3e aJanTHBHOH Cpelbl
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tectupoBanusi (ACT). ACT (apanTuBHas cpelia TECTUPOBAHUSI) B HACTOSAIIEE BPEMS
mupoko BHenpsercsa lLlentpom TtectupoBanuss npu dDeneparbHOM ATEHCTBE

obpazoBanus PO.

Ilo/1HBIN IIepeYeHb TECTOBBIX 3a4aHuM npeacrasjieH B UXUB 0®0

OO6pa3ubl TeCTOBbIX 3aJaHUN (KOHTpoIMpyeMasa komneteHuus I1K-16)

S: HaliT COOTBETCTBHE

L1: knaccudukanys no NpuHIMILY OpraHu3aluy rnpouecca

R1: anmaparsl  JUId  [POBEACHUS  NEPUOAUYECKUX,  HENPEPHIBHBIX,
IIOJIYHENIPEPBIBHBIX ITPOLIECCOB

L2: knaccugukanys no ruipoIMHaAMUYECKOMY PEXKUMY

R2: ammapaTsl MOIHOrO BBITECHEHHS, ITIOJIHOIO CMEIIEHHUS, TIPOMEKYTOUYHOIO TUIIA
L3: knaccudukanus no (pazoBoMy COCTOSHHIO IEpepadaThIBAEMbIX MAaTEPUAIIOB
R3: anmapatsl i1 TPOBEACHHUS] TOMOTEHHBIX PEaKUUid B Ta30BOM U KUAKON (ase,
JUIsL TIPOBEACHMSI peakuuii B ra3oBoid ¢aze HaJ TBEPAbIMH WM KUIAKUMH
KaTajau3aTopamu, I NPOBEICHUS PEaKIUil MEXAY razamMu U KUAKOCTSIMHU HaJ
TBEPIBIMH KaTadH3aTOPaMHU

L4: knaccudukanus 1o KOHCTPYKTUBHBIM OCOOEHHOCTSIM

R4: anmapaTsl TUNa peaKIIMOHHON KaMephl, KOJIOHHBI, TEMJI000MEHHUKA WU TTeUn
L5: knaccudukaius mo TernIoBOMY PEKUMY

R4: anmapaTel n3oTepMuUecKue, ainadaTuuecKue, NOJTUTPOINUECKHE

2. K ocHOBHBIM (pakTOpam, onpees oM yCTPOHCTBO pEaKTOpa, OTHOCUTCA:
+: arperaTHoe COCTOSIHUE Pearupyronmx U 00pa3yromuxcs BeIEeCTB

: HaTM4YKe TeriooOMeHa

. Y4eT TEpMOJAMHAMUKHA

: IEpEMELINBAaHNE

3. K ocHOBHBIM (pakTOpam, OnpenesssiouM YCTPOUCTBO PEaKTOpa, OTHOCUTCS:
+: TeroBoi 3PGEeKT 1 THTEHCUBHOCTH TEMI000MEHa

: HaTM4yKe TeriooOMeHa

. YUET TepMOJAMHAMUKU

: pa3Mepsl anmnapara

4. Ecnmu B pe3ynpTare XMUMUYECKOM pPEaKIMU CHUCTEMA IOIVIOTHIIA KOJIUYECTBO
Terotel Q W coBepmmia paboTy A, TO M3MeHEeHHE BHyTpeHHeu sHeprum A U
ONPEAEIAETCS YPABHECHUEM

+ AU=Q-A
-~AU=Q+A
- AU=Q=A
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5.HampaBnenue, B KOTOPOM CaMOIPOHW3BOIBHO MPOTEKAET XUMHUYECKAsT PEaKIus,
OTIPEIETSETCS OJHUM U3 PaKTOPOB

+: TEHJCHIIMEW K TEPeXOJy CHCTEMbI B COCTOSHHE C HAMMEHBIIEH BHYTpPEHHEH
sHEpruel (FHTaNbINEH)

- TEHJICHIIUEH K TEpPEeXOay CHCTEMbl B COCTOSIHHE C HaWOOJBIICH BHYTpEHHEH
sHepruel (FHTaNbIUEH)

-: TCHJCHIIMEH K TOCTHKEHUIO CUCTEMON HAaMMEHEE BEPOSITHOTO COCTOSTHIS

6.CKOpOCTh XHMHUYECKOM peaKkInu H3MEPSIETCd HM3MEHEHHEM KOHIICHTpAIH
KaKoro-au0o M3 pearupyromux BEUIECTB B €IUHUILY BPEMEHU. DTO ONpeiesieHue
CHpaBeIMBO AJIs

+: TOMOT€HHBIX Cpe]

-: TETEPOTEHHBIX CPE]]

-2 B JIFOOBIX CITydasix

7.YeM OOBSICHSCTCS IIOBBIIICHHUE CKOpPOCTH pPCAaKIUU IIPpHM BBCACHHHU B CHUCTCMY
KaTaJu3aTopa

+: YMCHBIICHUCM DHCPIUU aKTHUBAIIUN

-. YBCIIMYCHUCM CpGIIHGfI KHHETUYECKOMN OHCPIrur MOJICKYII

-. BO3paCTaHUCM YHCJIa CTOJIKHOBEHHUM

-. pOCTOM 4MCJIa aKTHUBHBIX MOJICKYJI

8. YpaBuenue v =t=u/V. ,rae v — BpeMms NpeObIBaHUS B peakTope JH000ro
AJIIEMEHTapHOr0 00beMa; T — CpelHee BpeMs NpeObiBaHus; V. - pacxoa cMecu
CIIPaBEJIMBO JJIs1 PEAKTOPa UIACAIIBHOTO ##H#

+: BBITECHEHUS

9. 3anummuTe HOMEp ### W3 TAOMMIBI, COOTBETCTBYIOIIMK 3HaueHHIO V. u3
YpaBHEHHS pacxojia peareHra B JJIEMEHTApPHOM O0BEME pPEaKTopa HIACaTbLHOTO
BBITECHEHUS Gy =V Cu [1-(x4+dx4)]

Pacxos peareHTa B 00'beMe

06'beM UCXOAHOW CMECH, IOCTYNAKUIMHA B €IMHUIY BpEMEHHU
HauasibHasi KOHIeHTpal s OCHOBHOT'O UCXOJJHOTO peareHTa
CTeneHb MpeBpallleHUs] Ha BX0/le B 3JIeMeHTapHbIN 06'beM
M3MeHeHHe CTeleHU NpeBpallleHHs B 3JIEMEHTAPHOM 00'beMe

G W=

+:2

10. 3Has KHUHETHKY MpoIEecca, MOXKHO IO XapaKTepUCTHUUYECKOMY YpPaBHEHUIO
peaKkTopa UeaqbHOIO BRITECHEHUS ONPEACTUTh

+: BpeMsl MpeObIBaHUS PEareHTOB B arnapare

-1 pa3Mephbl peakTopa

-: IPOU3BOIUTEILHOCTD

30



KpuTtepun oneHnBaHusi pe3yjibTaTOB TeCTHPOBAHUSA

Orenka
HEYJIOBJIECTBOPUTEIBHO | YAOBJIECTBOPUTEILHO | XOPOIIIO OTJIMYHO
0 6anI0B 3 6amna 4 6aa 6 0a10B
Menee 50 % | 50-70% mnpaBunbHO | 71-85% 86-100%
MPaBUIIBLHO BBITTOJTHEHHBIX MPaBUIIBHO MPaBUIILHO
BBITTIOJTHEHHBIX 3aJJaHuH. BBITIOJTHEHHBIX | BBITIOJTHEHHBIX
3aJlaHU. 3aJIaHUMN. 3aJIaHUMN.

5.3.Ouenounvie mamepuanvt 011 RPOMENHCYMOUHOU AMMECMAYUU.
L]envio npomedicymounvix ammecmayuti 10 TUCIUIUIMHE SBJISETCSA OLICHKA Ka4eCTBa
OCBOEHHSI IUCLHUILIIMHBI 00YYarOIUMHUCS.

[IpoMexyTouHas  arrecTanus  OpeJHa3HadyeHa i  OOBEKTHBHOIO
NOATBEPKIAEHUSI W OLEHUBAHMS JOCTUTHYTBIX PE3YyJIbTaTOB OOy4YeHHUs MOCTe
3aBEPIICHUS U3YYEHUS JUCHUIUIMHBI. OCYIIECTBISAETCS B KOHIE KaKI0T0 CEMECTPA
Y TPECTaBIIAET COOONM WTOTOBYIO OLEHKY 3HAHUMI MO JUCUHUIUIMHE « XUMUYECKUE
peakTophI» B BUJIE MpoBeieHus 3aueta (7 cemecTp) U dKk3ameHa (8 cemectp).
[IpomexxyTouHass arrecranus TMPOBOAUTCA B TUCbMEeHHOW ¢dopme. Ha

MPOMEKYTOUHYIO aTTECTALMIO OTBOAUTCS 27 0aioB (3K3aMEH).

Bonpocsl kK 3k3aMeHy N0 JMCHUIINHE «XUMHYECKHE PEAKTOPbI»

1. Knaccudukamus XuMUIECKUX PEaKInii, MPOTEKAIONIUX B MPOMBIIIIICHHBIX
XUMHUYECKUX peaKTopax

2. Texnonorunueckue KpuTepuu 3PPEKTUBHOCTH XUMUKO-TEXHOIOTUYECKHUX
POLIECCOB, MPOTEKAIOIINX B MPOMBIIIJIEHHBIX XUMUYECKUX PEaKTOpax

3. TepmoavHaMHUYECKHI aHAIA3 MPOTEKAHUSI XUMUYECKON PEaKuu B
MIPOMBITTUICHHBIX XUMUYECKUX PEaKkTOpax

4. KuHernyeckue 3aKOHOMEPHOCTH IPOTEKaHUsI XUMHUYECKOW pEaKIMH B
MIPOMBITTUICHHBIX XUMHYECKUX PEaKTOpax

5. Knaccudukanusi XuMUYECKUX PEAKTOPOB U PEKUMOB UX PaOOTHI

6. YpaBHeHUE MaTepHAIBLHOTO OanaHca i dJIEMEHTapHOro o0beMa
IPOTOYHOIO XUMUYECKOTO PEaKkTopa

7. PeakTopsl U1€anbHOTO CMELIEHUS U BBITECHEHUS

8. CpaBrenue 3pGEeKTUBHOCTH MPOTOYHBIX PEAKTOPOB UACATHHOTO CMEIICHUS 1
UJI€AIbHOTO BBITECHEHHUS

9. VYpaBHenue TernoBoro Oananca. TennoBble peXKUMbI XUMUYECKUX PEAKTOPOB

31



10.IIpoTOYHBII peaKTOp UACATBHOIO CMELIEHUSI B HEU30TEPMUYECKOM PEKUME

11.Ileprogudeckuii peakTop UACAIBHOIO CMEIIECHNS B HEU30TEPMUYECKOM
pexume

12.PeakTop naeanbHOrO BBITECHEHHS B HEU30TEPMHUUECKOM PEXUME

13.I'eTeporeHHbIE HEKATATUTUYECKUE MPOLIECCHI B CHCTEME Ia3-TBEPAOE
BEILIECTBO B XMMUYECKUX PEAKTOPAX

14.T'eTeporeHHple HEKATAIUTHYECKHUE MPOLECCHI B CHCTEME Ia3-)KUJIKOCTh B
XUMHAYECKUX PEAKTOPax

15. OcHOBHBIE CTa MU U KHHETUYECKHNE OCOOEHHOCTH I€TEPOT€HHBIX
KaTAIMTUYECKUX TIPOLECCOB

16. OcHOBHBIE KOHCTPYKIIMOHHBIE TUIIBI XUMUYECKUX PEAKTOPOB. PeakTopsrl THIa
ey

17.0cHOBHBIE KOHCTPYKIITMOHHBIE TUIIBI XUMUYECKUX PEAKTOPOB. PeakTophl THIIA
KOJIOHHBI

18. OCHOBHBIE KOHCTPYKIIMOHHBIE TUIIBI XUMHUYECKUX PEAKTOPOB. PeakTOphl THIIA
TEII000MEHHUKA

19. OcHOBHBIE KOHCTPYKIIMOHHBIE TUIIBI XUMUYECKUX PEAKTOPOB. PeakTopsI-
KOTJIBI

20. YcrpoiicTBa 11 NEPEMEIIMBAHUS B XUMUUECKAX PEAKTOPAX

21.PeakTopsbl 17151 ra30BBIX TOMOT€HHBIX MPOILIECCOB.. Y CTPOMCTBA 111 CMEILICHUS
pearupyromux KOMIOHEHTOB; COIJI0, KEKTOP, HEHTPOOEHKHBIE CMECUTEIH.
KamepHblie u TpyOUaTbie peakTophbl

22.PeakTopsl UIsl JKUJKOCTHBIX TOMOIE€HHBIX IIPOLIECCOB MexXaHN4eCKOe U
[THEBMAaTUYECKOE NepeMerinBanne. KoHCTpYKIMHY MEXaHUYECKUX MEILIAJIOK.
YerpolicTBa 1t noABoAa U 0TBoJA Teruia. KoJIOHHbBIE peakTOphl UAEaIbHOTO
BBITECHEHUS. ABTOKJIABBI.

23. PeakTopsbl U1 TA30°KMAKOCTHBIX IT'€TEPOreHHBIX Npoueccos. [imenouHbIe
KOJIOHHBIE PEAKTOPhI TPYOUATOTO U HACaJ0YHOTO TUMOB. Buabl u
XapaKTEepUCTUKHU Hacaaku. TpeOoBaHus, MpeabaBIsieMbIe K HAaCAIKaM.

24 .PeakTopsl 1J1 ra30’KUIKOCTHBIX T€TEPOreHHBIX MpolieccoB. bapOoTaxkHbIe
peakTopbl. TUIBI TAPENIOK, NX CPABHUTENbHAS XapaKTEPUCTHKA.

25.PeakTopbl 1Sl Ta30KUAKOCTHBIX T€TePOreHHbIX npoueccoB. KonoHHbie
peakTopbl pa30pbI3rUBAIOLIETO TUIA. PeakTopbl MEHHOTO THIIA.

26. PeakTopsbl AJi reTepOreHHbIX MPOLECCOB ¢ TBEPAOH (a3oii. PeakTopsl 1i1s
CUCTEM JKHJIKOE-TBEPAOE. — PACTBOPEHUE, KPUCTAIIIU3ALMS, DKCTPATUPOBAHHUE.
PeakTophl ¢ QUIBTPYIOIIMM U B3BEIICHHBIM CJIOEM TBEPJIOTO PEeareHTa.

27.PeakTopsl Ui TeTEpOTreHHBIX MPOIIECCOB ¢ TBEP oM (pa3oii. PeakTopsl ¢
IIEpEMEIINBAIOIINMH YCTPOMCTBAMU. PeakTopsl co mHEKaMu
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28.Koncrpykuuu neueit. [llaxTHble, monovHsle, TpyOUaTsie, OapabaHHbIE,
KaMmepHble neur. [leun co B3BEIIEHHBIM CIIOEM.

29. PeakTopbl T€TEPOreHHOro Karaau3a. KOHCTpYKIIMM KOHTAKTHBIX aIlllapaToB C
HETMOABUKHBIM, JIBHKYIIUMCS U B3BEHICHHBIM CJIOEM KAaTaJIA3aTOpA.

30. PeakTop B mpOHU3BOJICTBE AMMHAKA

31. PeakTop It OKMCIEHUS KEJIE3HOTO KOTYEAaHa U MOJIYYEHUSI OKCUAA CEPBI
(IV) — MexaHn4ecKue MOJIOYHbIE TTeUn

32. PeakTop Il OKUCIIEHUS KEJIE3HOT0 KOTYEAaHa U MOJIyYEHUsI OKCUAA CEPBI
(IV) neun npUIeBHIHOTO 00KUTA

33.PeakTop IUIsl OKMCIICHHUS JKEJIE3HOTO KOJTYEAaHa U MOIYYEHHUS OKCUIA CEPBI
(IV) —meun co B3BEIICHHBIM (KUIISIIIMM) CJIOEM

34. PeakTtop nns oxuciienus SO; B SO;

35. PeakTop i moinydeHus BOJAOPOJa U3 METaHa

36. Peakrop s okucinenus ammuaka 10 TO

37.PeakTop mis nonyuyeHus cynepdocdara

38. PeakTop B MpOU3BOACTBE AaMMHUAYHOM CEIUTPHI

39. PeakTop B mpou3BOACTBE KapObamuaa

40.PeakTop B IpOU3BOACTBE COJBI

41.PeakTop B IpOU3BOACTBE METAHOJIA

42.PeakTop B IPOU3BOJCTBE 3TAHOJIA

43. PeakTOpbl B MIPOU3BOJICTBE NTUBUHUIIA

44. PeakTOpbl B MIPOU3BOJICTBE AllCTUIICHA

45.PeakTop B IPOU3BOJACTBE alleTAIbACTH/ A

46. PeakTop B IpOU3BOACTBE YKCYCHOU KUCIIOTBI

Kpumepuu ¢hopmuposanusn ouenok no npomexcymoynon ammecmayuu:

«omauuno» (91 u Gonee 6aUIOB) — MOMYYaAIOT 00yJAIOITUECS, KOTOPBIE CBOOOTHO

OPUEHTHUPYIOTCSI B MaTepuajie W OTBeuaroT 0e3 3arpyaHeHuit. OOywaromuiics

CIIOCOOEH K BBITIOJIHEHUIO CIIOKHBIX 33JJaHUM, MOCTaHOBKE 11eJiel U BbIOOpE myTei

ux peanu3anu. PaboTa BBINONHEHA MOJHOCTBHIO 0e3 omubok, pemeno 100%

3azay;

47.«xopowoy (81-90 OGamioB) — TMOJAydarOT oOOydYaromuecs, KOTOpPhIC
OTHOCUTEJILHO TIOJTHO OPUEHTHUPYIOTCS B MaTepualie, OTBEYalT 0e3
3aTpyAHEHUM,  JOMYCKAalOT  HE3HAUUTEJIbHOE  KOJIMYECTBO  OILIMOOK.
OOyuaromuiics crmocoOCH K BBIMOJTHEHUIO CIIOXKHBIX 3amaHuil. Pabota

BBITIOJIHCHA ITOJHOCTBIO, HO MMCIOTCA HE Ooinee OJIHOU HCFPY6OI>'I OIIMOKU U
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OJTHOTO HejoueTa, He Oosee Tpex HeoueToB. J[omyckaloTcss He3HAUYNTEIbHBIC
HETOYHOCTH IIPU peIlIeHUH 3a1a4, pemeHo 70% 3anauy;
48.«yooenemeopumenvnon (61-80 OamioB) — moyydaroT oOydaroIIuecs, y
KOTOPBIX HEJIOCTATOYHO BBICOK YPOBEHB BJIQJICHHS MaTepralioM. B mporecce
OTBETa Ha 3K3aMEHE JOMYCKAalOTCA OMIMOKU U 3aTPYIHEHUS MPU U3I0KECHUU
matepuaia. OOyJaronuiicss MpaBUJIbHO BBIIIOJIHUI HE MeHee 2/3 Bceil paboThl
WM JOTYCTUJ He Oojiee oaHOM TpyOoi OMMOKA M JBYX HEJA0UYETOB, HE Ooee
OJIHOM rpyOoii U 0J1HOM HerpyOoit ommOKu, He 6oJiee TpeX HErpyObIX OMNOOK,
olHOW HerpyoOoil. OOyyaromuiicss 3aTpydHSETCS C NPaBUIBLHOM OIEHKOM
MPEITOKEHHON 3a/1a4, TA€T HEMIOJIHBINA OTBET, pemeHo 55% 3aaady;
49.«neyoosnemeopumensvnoy (MeHee 61 Oamna) — mody4aroT oOydaromuecs,
KOTOpBIE JOIMYCKAOT 3HAYUTENIbHBIC OMMUOKH. OOydJaromuics WMEET JUIIh
HAaYaJIbHYIO CTEMEHb OpPUEHTAllUM B Marepuaie. B pabore uucio ommOoOK u
HEJ0YETOB MPEBLICKIIO HOPMY JIJIsl OIEHKH 3 WJIM MPABUIJILHO BBHITTOJIHEHO MEHEE
2/3 Bcelt paboTel. OOyYaroImMiics JaeT HEBEPHYIO OIEHKY CUTYallMH, PEIICHO
meHee 50% 3anau.
6. MeToauueckne MaTepuaJibl, onpeaessiioime nNpoueaypbl OleHUBAHUS
3HAHUI, YMEeHUIl, HABBIKOB U (MJI) ONbITA 1€ATEJILHOCTH
MakcumanbHas cymma (100 OamioB), HaOupaemas CTyIEHTOM TIO
JTUCITUTIIMHE, BKITFOYAET JBE COCTABJISIFOIITHE:
nepeas cocmaegnAarwas — OIeHKa PEeryJsipHOCTH, CBOCBPEMEHHOCTH M KadyeCcTBa
BBITIOJTHCHUS CTYACHTOM Y4eOHOW paOOThI MO0 M3YyYCHUIO TUCIHUILIMHBI B TCUCHHEC
TIePHO/Ia M3yYCHUSI JUCITUTUTHHBI (CEMeCTpa, WM HECKOJIBKUX CEMeCTPOB) (CymMma —
He Oosnee 70 OamnoB). bamibl, XapakTepu3yIOIIUE YCIEBAEMOCTh CTYJEHTa IO
JTUCIUTIINHE, HAOUPAIOTCS MM B TEUCHHUE BCETO IMeproaa oOy4YeHHS 3a M3ydeHHUE
OTJICTILHBIX TEM U BBITIOJHEHUE OT/ICTHLHBIX BUIOB PalOOT.
emopas cocmaenaouwias — OIEHKAa 3HAaHUW CTyJAeHTa TI0 pe3yJbTaTaM

MPOMEKYTOUHOU aTTectanuu (He 6osee 23-24 Ganios).
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Kputepuem orieHku ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIMU B paMKax yueOHOU

JTUCHUIUIMHBI « XMMUYECKHUE PEAKTOPHI » B 7 CEMECTpE SIBIISETCS 3a4€T, B 8§ CEMECTPE

- OK3aMCH.

lIeJlbIO npOMEINCYMOUHBLX ammecmauuﬁ II0 JUCHUIIIINHE ABJISICTCA OLICHKA

KadycCTBa OCBOCHUA JUCHHUIIIMHBI 06yanOHlHMHCH.

Taoauna 7. Pe3yabTaThl 0CBOEHHUS Y4e€0HOM JUCHUIINHBI, MOJJIeKaAINe

NpoBepKe

Buo ouenounozo

IPOMBIIIUIEHHOCTH C LENbIO
TOTOBHOCTH K OCBOEHHUIO U
AKCIUTyaTaluu BHOBb
BBOJUMOTO OOOpYAOBAHMUS;
METOJIUKHU MHXEHEPHO-
TEXHOJIOTHYECKOI0 pacyera
pEakTOpoB M IAKETHI
OPUKIATHBIX ~ TPOTpamM;
METOJbl MHTEHCU(pUKALUU
paboThl peakTopoB Ha 0Oaze
HOBBIX TEXHUYECKUX
penieHuii, anpooMpoOBaHHBIX
METOIaAMHU
MaTEMaTUYECKOro
MOJIETUPOBAHMUS;
- HKCIOJb30BaTh
KOMIIbIOTEPHBIE
TEXHOJIOTMH U 0a3bl JaHHBIX
1pU pacuérax

CCTCBBIC

OcHogHble nokazamenu Mmamepuana,
Pe3ynomamul 00yuenusn
OUeHKU obecneuusarouiezo
(komnemenyuu)
pe3yibmamos o0yuenus ¢opmuposanue
KOMnemeHyuu
KOMIIETEH IS IIK-18: | 3name:
TOTOBHOCTB obmume Teopernyueckue | - THITOBBIC
UCTIOJIb30BaTh 3Hanue | uaeu, ¢pusuueckue spnenus | OUCHOTHDBIC
CBOICTB XUMHUYECKHX | U 3aKoHOMepHOCTH | MATEPUATIBL U
JIEMEHTOB, COEIVHEHUH | TEIIOBBIX u | YCTHOTO oIIpoca
U MaTepHajoB Ha HX | MACCOOOMCHHBIX - THIIOBBIC TCCTOBEBIC
OCHOBE JUISl PEIICHHMS | IPOLECCOB, MPOTEKamux B | SAAaHIA
3a/1a4 XUMHYECKUX  peakTopax; | - TUIOBBIC
npodeccuoHaIbHOMI obnactu npuMeHenus | OCHOYHBIC
JEATCIILHOCTH. pEaKTopoB B | MaTCpHabI K
KOJUIOKBHYMaM,

3a4CTy U 3K3aMCHY
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TCXHOJIOTHYCCKUX

napamMeTpoB  XUMHUYECKHUX
PEaKkToOpoB C LEJbIO
CHUKEHUSI 3aTpaT SHEPTHUH,
MeTaia, COKpaIllCHHUS
3arpsi3HEHUS] OKpYXKarollen
Cpelbl;

- yYMeTb AaHaJIU3UPOBATh
peleHus 1o BBIOODY
MEpEYHS HEO0OXOIUMBIX

IIponeccoB, B TOM 4YHUCIIC B
KOOIICpaliun C€ KOJIJICTaMHu

npu pabore B KOJUICKTHUBE;
TEOPETUUECKU
000CHOBBIBaTh BHIOOp THIIA
U NPUHIUIHAIBHOTO
YCTpPOMCTBA 151
KOHCTPYKTUBHOI'O
opopMIIEHUSI ~ PEaKTOPOB,
AHAJIM3UPOBATh
TEXHUYECKYIO
JOKYMEHTAIIUIO TI0 BBIOOPY
000opynoBaHus,
TEXHUYECKUX CPEICTB W

TEXHOJIOTU; (HOPMHUPOBATH
0a3y MaHHBIX IS pacuéra,
pPacCUnTHIBATh U
ONITUMHU3UPOBATH
PEKUMHBIC rapaMeTphl
XUMHUYECKHUX TTPOIIECCOB.

- BJIaJIeTh COBOKYITHOCTBIO
METOJ0B TEXHOJIOTHYECKOTO
¥ THJIPaBJIMYECKOTO pacueTa
XUMUYCCKUX PEAaKTOPOB U
COIIOCTAaBUTEIHLHOIO
aHajuM3a WX pe3yJIbTaTOB,;
HaBBIKAMH H  [OHITHUSIMH

Ipy  PENICHUU  THUIOBBIX
3a7a4 10  00OCHOBAaHHIO
pa3mMepoB arrapara,
BBIOODY ONTHUMAJIBHOTO
pexuma paboTHI,
OTIPEICTICHUIO pacxoioB
TETJIOBBIX U MaTepUaTbHBIX
MMOTOKOB; METOJI0JI0THEH

- THIIOBBIC
OLICHOYHbIC
MaTcpuabl 11
YCTHOTO OIIpocCa

- TUIIOBBIC TCCTOBLIC
3aJaHus

- TUIIOBBIC
OLCHOYHBIC
MaTCpHUaJbl K
KOJUIOKBHUYMaM,
3a49CTYy U 3K3aMCHY

- TUIIOBBIE
OLICHOYHBIE
MaTepHuabl 1JIs
YCTHOTO OIIpoca

- TUTIOBBIE TECTOBBIE
3a1aHUsA

- TUIIOBBIE
OLICHOYHBIE
MaTepUaIIbI K
KOJIJIOKBUYMaM,
3a4eTy U DK3aMEHY
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paboThl ¢ OTEYECTBEHHON U
3apyO0eKHOM JIUTepaTypoi B
o0JlacTd  TPOLECCOB U
arraparoB XUMUYECKOU
TE€XHOJIOTUW,  OCHOBHBIMU
METO/IaMH, CIocobamMu U
CpeaCcTBaMH MOJIyYeHUS,
XpaHEHUs1 U KOMIIbIOTEPHOU
oOpaboTku  uHbOpMaUY;
OCHOBaMH
MaTeMaTUYECKOTO
MO/JICJIMPOBAHUSA paboThI
arrnaparoB.

Takum 00pa3oM, BBINOJHEHHE THUIOBBIX 3aJaHUM, NPEICTABICHHBIX B
paznene 5 «OneHouHble MaTepuaibl ISl TEKYLIEro M pPyOekHOro KOHTPOJIA
YCIEBAEMOCTH U IPOMEKYTOYHOM aTTecTalllun» MO3BOJUT OOECIEYUTh
dbopmupoBanue kommnerenuu [1K-18:

- CIOCOOHOCTh AHAIM3UPOBATH CIOCOOBI MOAOOPA M pacyeTa XMMHYECKUX

PCAKTOPOB U UCIIOJIb30BATH INOJYYCHHBIC 3HAHWA )1 UX OIITUMHU3AlUH.

7. YuyeOHO-MeTOANYECKOE o0ecedeHne TUCIMILTHHBI

Ochnoenas numepamypa
1. ®ponos B.®., ®nuctok O.M.. Pomankos I1.I'. MaccooOMeHHbIe TTpoliecchl B
XAMHUYECKON TexHonoruu - Xumuzgar. 2011. —[ Dnekrponnsiii pecypc]. — 9Ch
«xkHUTOOHI - Www. knigafund.ru. UaTepuer-pecypce
2. Weanoa E.II., [pozmoBa T.E. . Teopernueckne OCHOBBI NPOrPECCUBHBIX
texHosoruit. —M.. uza. MI'Y, 2009—[2Onextponnsriii pecypc]. — 9Cb «kaurodoum»
- www. knigafund.ru. UatepueT-pecypc
3. KoHCHeKTHI JIEKINit
4. MycaeBa 2.b., MycaeB 0.1., Kpamn B.A., KazanueBa ®.K. Ilpomecchl u
amnmapaTbl XUMUUYECKON TEeXHOJIOTUU. MeToiuueckue yKazaHusi 1O BBITIOJTHEHHUIO
nabopatopHubix pabot. Hanpuuk, KBI'Y, 2015

Jlononnumenshasn atumepamypa
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1.ITaBnoB K.®., PomankoB ILI'., HockoB A.A. Ilpumepsl u 3amauud mo Kypcy
IIPOLIECCOB M alnaparoB XMMUYECKOM TEXHOJIOTHH : y4ed. mocoOue uisi By30B. —
N3n. 12-e ctep./ mepened. ¢ u3a. 1987. — M.: OO0 TUJ «Anbsiaey, 2005. — 575 c.
2.IIonos 10.B., Kopuaruna T.K., [Tanuexun B.A. Xumuueckue peaktops! (Teopus
XUMHUYECKUX TIPOIIECCOB U pacyeT peakTopoB) YueOHoe mocobue. — Bomrorpan:
BoarI' TV, 2013. — 240
3.Cmupnos H.H., B A.1. Bomkunckuid A.1. XuMudeckue peakTopsl B IpUMEPAX U
3ajgavax. JI: Xumus, 1984

HNHuTepHer-pecypcsl
1.IletrkoB B.U., KopeitiieBa A.K. Xumudeckue peakTopbl. DJIEKTPOHHOE YUEOHO-
MeTtoaudeckoe rmocooue, 2012 r. PDF http://www.kodges.ru
2.Kacarkuu A.I'. OCHOBHBIE TPOLECCHI U aNllIapaThl XUMUYECKON TEXHOJIOTHUU.
2004 r. fileskachat.com
3.Pomankos IL.I'., ®posnoB B.®., ®auctok O.M. MeToasl pacyeTa IpoieccoB 1
amnmaparoB XuMuueckoil Texnosoruu. - M., Xumus, 2009r fileskachat.com
4.®ponoB B.®. Jlekuuu 1o Kypcy MpOLECCOB U allapaTOB XMMUYECKOM

texHoJiornu - C-110., Xummsmar, 2003r.

HNHuTepHer-pecypchl NepuOAUYECKUX U3AaHUI

No Ccblnka Ha HaumeHnoBanue pa3paboTku B JoctynHocTh

1/ WH(pOpMaAIMOHHBIH ANIEKTPOHHOU (hopme

| pecypc

3. http://onlinelibrary.wiley.com/ | B ECKWELL (300 CBOOOHBIH JOCTYIT
HAaUMEHOBaHUI Hay4YHbBIX obyuarouyxcs
KYPHAJIOB)

4. http://www.eFjucation.com/ref Academic Press (173 CBO6OHHBIﬁ JOCTYTI

erence/article/academic-
press/ HAVMEHOBAHUS ) oby1atomuxes
6 http://inostranka- K pecypcam KemMopukckoro CBOOOHBIH OCTYIT

lib.livejournal.com/45878.htm 5
I yHusepcurera (76 00y4aromHXCst

MOJTHOTEKCTOBBIX HAYUHBIX
YKYPHAJIOB M0 IIUPOKOMY CIIEKTPY
JIMCLIUTIIVH)

7 http://service.dvfu.ru/service | K Gaze naaapix EBSKOhost CBOOOIHBIN JOCTYT
00yJaronmxcs

IIporpammHuoe obecnieueHue
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CUCTEMHBIE  IIPOTPAMMHBIE  CPEJICTBA: Microsoft Windows  XP
[TPUKJIAJIHBIE ITPOI'PAMMHGLIE CPEJCTBA: Microsoft Office 2007 Pro
CIIEHUAJIM3UPOBAHHOE IIPOTPAMMHOE  OBECIIEYEHHME: CJIO Moodle,
SunRAYV BookOffice Pro, SunRAV TestOfficePro, MathConnex

JJIEKTPOHHBbIE Y4eOHbIE peCypcChl:
- TPEHUPOBOYHBIE U KOHTPOJIbHBIE TECTHI IO KXKJIOMY pa3ieny;

- BUpTyaJibHas 1abopaTopusi.

IlepeyeHb TOTOBOPOB € 3JIEKTPOHHO-O0UOJIMOTEYHBIMH CHCTEMAMU

Yueonsnlii | HaumeHoBaHHe T0KYMEHTA € YKa3aHHEM PEKBHU3UTOB Cpok neiicTBUSA
roj JTOKyMeHTAa
2018/2019 OI'BY «Poccuiickasi rocyapcTBeHHAsT OMOIHOTEKAY ot 04.07.18
(PT'B)

Jorosop Ne095/04/0104 ot 04.07.18

2018/2019 Sciverse Scopus uznarenscrBa «2Anb3eBup. Hayka u ot 16.02.18r.
TEXHOJIOTHI

PedeparuBnas n ananuTudeckas 6a3za JaHHBIX
Horosop Ne 6/1 ot 16.02.18r.

2018/2019 HOb PO®U Ha 6e3B03Me31HON OCHOBE beccpouno
2018/2019 baza nmannbix Science Index (PUHLI) ot 05.03.2017
HarmonansHas uHGOpMaImoOHHO-aHATUTHYECKAs CUCTEMA
000 «H2b»
Horosop Ne SIO-741/2018 ot 05.03.2017
2018/2019 OBC «KoHCYNnbTaHT CTYIEHTa» ot 17.09.2018r.

YueObHukH, yueOHbIE TOCOOUS, IO BCEM 00JIaCTsIM 3HAHHUI
i BO u CIIO, a takke MoHOrpaduu ¥ Hay4dHas
HepuoIuKa
00O «Ilonurexpecype»

(r. MockBa)

JHorosop Nel122CJI/09-2018 ot 17.09.2018r.
2018/2019 00O «Aii [Tu Op Meauay ot 20.03.2018r.
(r. CaparoB)

JIuuensuonuslit forosop Ne3514/18 ot 20.03.2018r.

2018/2019 00O «llonnpen cnpaBOYHUKHY beccpouno
Ha 0€3B0O3Me3/IHOI OCHOBE

2018/2019 | MexayHnapoaHas cuctema OubdanorpaduIecKux CChUIOK ot 07.03.2018r.
Crossref
[udposas nnentudukanus oopexToB (DOI)
HIT «<HOUKOH)»
JoroBop NoeCRNA-714-18 ot 07.03.2018rr.
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2018/2019 | CnpaBouHo-uH(popMaIMOHHbIE cUCTeMbl «KOHCYIbTaHT beccpouno
[Tmrocy, «I'apanT»

IIpr mnpoBeneHUM 3aHATUN JIEKUMOHHOTO THIIA, CEMUHAPCKUX 3aHATUU
UCTIOJIB3YETCS:

JIUUEH3UOHHOE NPOZPAMMHOe 0DecneyeHue:
-IIponyxter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) nmoanucka (Open Value Subscription) Ne V 2123829;
-AnTuBHpycHOe TmporpammHoe obecneuenne Kaspersky Endpoint Security
Cranpaptasiii Russian Edition Ne munienzuul7E0-180427-050836-287-197;
-AltLinux (Anbet OGpazoBanue 8) No AAA.0252.00;

C80000HO pacnpocmpansemole nPOZPamMmul.
-Academic MarthCAD License - mMaTeMaru4eckoe IpOrpaMMHOE OOecredueHue,
KOTOPOE MO3BOJISIET BBINOJIHATD, aHATU3UPOBATh BAKHEHIIINE HHKEHEPHBIE PacUEThl
1 OOMEHHMBATHCS MU,
-WinZip nns Windows - mporpaMm Jij1si CKaTHs ¥ pacliakoBKHU (HaiisioB;
-Adobe Reader s Windows — nporpamma miist utenust PDF ¢aiinos;
-Far Manager - KOHCONBHBII (halIOBBIA MEHEIKEP AJI ONEPALMOHHBIX CHCTEM

cemerictBa Microsoft Windows.

7.5. MeToanuyeckue yKa3aHusl M0 MPOBEICHUIO PAa3JINYHBIX Y4eOHbIX 3aHATHI
U IPYyTHM BHIAM CAMOCTOSITEJIbHOM padoThI
Hcnonb3oBanne MHHOBAIMOHHBIX METOAO0B B IpoLecce NMpenoJaBaHus.

[Tonq MHHOBALIMOHHBIMU METOJAMH B BBICIIEM MNPOo(deCcCHUOHATBHOM O00pa30BaHUU
IOHUMAIOTCS. METO/bI, OCHOBAHHBIE HAa HCIIOJIb30BAHUH COBPEMEHHBIX JOCTHKEHUI
HAayKW M UHQOPMALMOHHBIX TEXHOJOTMH B 0Opa3zoBaHuu. OHM HaIpaBJieHbl Ha
NOBBIIICHHE KayecTBa IMOJATOTOBKH IyTEM pa3BUTUS Y CTYJIEHTOB TBOPYECKHX
CIIOCOOHOCTEM W CaMOCTOSITEIBHOCTH (METOJbI MPOOJEMHOTO U TPOEKTHBHOTO
oOy4eHHUsl, UCCIIEIOBATEIbCKUE METO/Ibl, TPEHUHT'OBBIE (POPMBI U T.1.).

Hcnonp30BaHue COBpEeMEHHBIX MHHOBALIMOHHBIX TEXHOJOTUH B yYeOHOM IpoIecce
MO3BOJISIET: COYETaThb BBICOKYID SKOHOMUYECKYIO 3((EKTUBHOCTH M THUOKOCTH

y4eOHOro TMpoIecca; IIUPOKO MCHOJIb30BaTh HH(GOPMAIIMOHHBIE PECYpChl B
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y4e0OHOM IPOIECCE; CYIIECTBEHHO PACIIMPUTh BO3MOXKHOCTH TPAIUIIMOHHBIX (hOpM
oOyueHusl; O3BOJIET PeaTn30BaTh HOBbIC 3(pPexTuBHBIE (POPMBI OOyUEHUSI.
PaGoThl 1O BHEAPEHHIO M HCIOJIB30BAHUIO COBPEMEHHBIX WHHOBAIMOHHBIX
TEXHOJIOTHI 00y4YeHHsI HAMU TIPOBOASITCS B HECKOJIBKUX HAIIPaBICHUAX:
- CO3JJaHME  COBPEMEHHOI0 YYEOHO-METOAMYECKOro obOecrneueHust y4deOHOTro
mpoliecca M COBEPIICHCTBOBAaHUE OpraHM3allMi y4eOHOro Mpolecca IyTeM
BHEJIDEHUE HOBBIX TEXHOJIOTM OOy4YeHHs, B TOM YHUCJIE JUCTAHLIMOHHBIX
oOpazoBarenbHbIX TexHonoruit (JOT);
- IPOrpaMMHO-TEXHUYECKOE 00ECIeUeHHE y4eOHOTO MpoIecca ¢ UCII0Ib30BaHUEM
COBPEMEHHBIX TEXHOJIOTUH 00y4UEeHUS

Haunnast ¢ 80X rof0B U 10 HACTOSIILIEr0 BPEMEHHU, Ha Kadeape opraHun4ecKon
XUMUU BeAyTCs pabdoThl 1O BHEAPEHUIO B Y4eOHBIH MpPOLECC HOBBIX
uH(MOpMAIMOHHBIX TexHoJoTui. [loutn Mo BceM KadenpaabHBIM JUCHUIIIMHAM
CO3/1aHbl 00yYaroI1e-KOHTPOIUPYIOIIHUE TPOrPAMMBI.

B nocneanue roasl mpu co31aHUU 00yUYaroIIe-KOHTPOJIUPYIOMIUX IpOorpaMmm
HaMU HCTONb3yeTcsi «KOHCTpYKTOp TECTOB», CO3MaHHBIA Ha 0a3e aganTUBHOMN
cpenbl TectupoBanus (ACT). ACT (aganTuBHas cpesia TECTUPOBAHUSA) B HACTOSIIIIEE
BpeMsl UpPOKO BHenapsierca LlenTpom TectupoBanus npu PeneparbHOM areHCTBE
obpazoBanus PO.

Becb Matepuan TeopeTuuecKor NoIepKKU (KOHCTIEKThI JIEKIUI) 3aHOCUTCS
Ha MarHUTHBIA JUCK WU TPEJCTaBIISICT cO00i oOydJaromyro 4acTh pa3paboTaHHOU
HaMU  OporpamMmbl.  Pa3paboTaHHble TECTOBbIE  3aJaHUs  BKIIOYEHBl B
KOHTpoJiupyrolyto 4yacte nporpammbl (Konctpykrop tectoB). C mnoMouisio
MacTepa TECTOBBIX 33JaHU, BCTPOEHHOT0 B KOHCTpyKTOp TecToB, pa3paboTaHHbIE
HAaMU TECTOBBIE 3a/laHMsl ObUIM 3aHECEHbl B «HAKOMUTENb TECTOBBIX 3aJaHUI».
«HakonuTenb TECTOBBIX 3aIaHUID MPEACTABISAET COO0M 0a3y TaHHBIX CIIEIIUATBLHOM
CTPYKTYPBI, UCIIOJIb3YEeMOH AJis1 XpaHeHus uHdopmanmu o GopMe U coaepKaHUH
TECTOBBIX 3aJaHuii, MapaMmeTpax TeHepalud TECTOB M CHOCOOOB OLICHUBAHUS
pE3yNbTATOB TECTUPOBAHUS. «HAKOIUTEb TECTOBBIX 3aJaHui». [ 'eHepaTop TECTOB,

BCTpOCHHBIﬁ B «MaCTCPp» TCCTOBBIX SaﬂaHHﬁ, OoNnpecACIsICT 3HAUYCHHUA I1apaMETPOB, HA
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OCHOBE KOTOPBIX TUHAMUYECKH, B MPOLIECCE TECTUPOBAHUS, (DOPMUPYIOTCSI TECTHI
U3 TECTOBBIX 3ajmaHuii, comepxammxcsi B HT3. PazpaboranHple HaMu TECTOBBIE
3aJJaHUsl 10 JAMCLUIUIMHE TO3BOJISAIOT JIOCTATOYHO OOBEKTUBHO OLIEHUTH 3HAHUS
CTyJICHTA.

B cootBerctBuu ¢ tpedoBanusimu GI'OC BITO no HanmpaBieHUIO MOATOTOBKH
peanu3anys KOMIETEHTHOTO MOAX0/1a MPELyCMaTpUBAET LIMPOKOE UCIIOIb30BaHNE
B y4eOHOM TpOIECCe AaKTUBHBIX U MHTEPAKTUBHBIX (POPM TPOBEICHHS 3aHATUI
(KOMITBIOTEPHBIX CUMYJISLMI, pa300p KOHKPETHBIX CUTYAIMi U T.I1.) B COUYETAaHUH C
BHEAYAUTOPHON paboTOl ¢ 1enbto (OpMUpPOBaHUS M Pa3BUTUA TpeOyeMBbIX
KOMIIETEHIIUNA 00y4Yaronuxcsl.

['maBHBIM 3B€HOM JMIAKTUUYECKOTO LMKJIA OOY4YEeHUS JUCLMILIUHE SIBISIETCA
nexuus. E€ uenp — ¢popMupoBaHrEe y CTYJE€HTOB OPUEHTUPOBOYHOU OCHOBBI JJIS
NOCIEAYIOUIET0 YCBOGHUSI MaTepuana METOAOM CaMOCTOATEIbHOW pabOTHI.
CopepxaHne  JEKIMH  JOJDKHO  OTBEYaTh  CIEAYIOIIMM  JUJAKTHYECKHM
TpeOOBAHUSIM:

-  U3J0KEHHWE Marepuasa OT IPOCTOrO0 K CIOXKHOMY, OT M3BECTHOIO K
HEU3BECTHOMY;

- JIOTUYHOCTB, YETKOCTD U SICHOCTh B U3JIOXKEHUN MATEPUAIIA;

- BO3MOXXHOCTb MpPOOJIEMHOTO W3JIOKEHUS, JTUCKYCCHM, JUalora C UENbIo
aAKTUBU3ALUU JEATEIBHOCTH CTYJAEHTOB;

- Omopa CMBICJIIOBOM 4YacTH JIEKUMHU Ha MOAJUHHBIE (DAKTbI, COOBITHS, SBIICHUS,
CTaTUCTUYECKUE JAHHBIC;

- TECHas CBS3b TEOPETUUECKUX IMOJIOKEHUN U BHIBOJOB C MPAKTUKON U OynyIie
npo(hecCHOHATTLHOM e TEIbHOCTHIO CTYACHTOB.

N3yuenne kypca «XUMHUYECKHE PEAKTOPbD» IMOCTPOEHO HA TPHUHIUIIAX
pazymMHO# (hopmManmu3aIuy 1 YIJIOTHeHHS yaeOHOM nH(popmaIluu, 94To, €CTECTBEHHO,
JOJKHO CIIOCOOCTBOBATH JIYUILIEMY YCBOCHHUIO COBPEMEHHOW TPAKTOBKHU Y4EOHOTO
Marepuana.

Ha nepBbIX NeKUUAX MO Kypcy «XUMHUYECKHE PEaKTOPbD» HEOOXOIUMO AaTh

OCHOBHBIC IIOHATHUA, HNPUHIMUIILI IMIPUMCHCHHA TCOPUHU HOI[O6I/I}I K pacucrtam
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XUMHUYECKUX PEAKTOPOB, OOBACHUTH CTYJI€HTaM, KaK II0JIb30BaThCs JUarpaMMamMu 1
HOMOTpaMMaMiu B COOpHUKE MPUMEPOB U 33/1a4.

[Tpexxne, yeM CTYAEHT MpOCIyIIAeT JIEKIHI0, OH JAODKEH IpopadoTaTh
OCHOBHOM TE€OPETUYECKHI MaTepHaJl IO TEME, KOTOPBIN MPEICTaBIEH B yueOHHKaAX
U pacrevarkax JEeKIHil, 3aHECEHHbIX HA MATHUTHBIA HOCUTENb.

YreHue neKUui MO JAHHOW NUCUUIUIMHE MPOBOJIUTCS C HCIIOJIb30BAHUEM
MYJIBTUMEIUVHBIX Npe3eHTauui. IIpe3enranus no3BoiaseT npenogaBaTesro YeTKO
CTPYKTYpUpPOBaTh MaTepuan JEKIUH, AKOHOMUTb BpEMs, 3aTpauyMBacMoO€ Ha
pPUCOBAHUE HA JJOCKE CXEM, HanmucaHue (popMys U IPYrux CIOKHBIX 0OBEKTOB, UTO
JTa€T BO3MOXHOCTh YBEJIMYUTh 00BEM H3IaraeMoro marepuana. Kpome Toro,
IIPE3EHTAlMs ITO3BOJISIET OYEHb XOpOIIO WLIIOCTPUPOBATH JIEKLIUIO HE TOJIBKO
CXEMaMHU U PUCYHKAMH KOTOPBIE €CTh B y4€OHOM MOCOOWH, HO U MOJHOLIBETHBIMU
¢dororpadusiMu, puCyHKaMH, MOPTPETAMHU YUECHBIX U T.J1. DJIEKTPOHHAs MpPE3eHTaLNA
MO3BOJISIET O0TOOpa3uTh (PU3NYECKHE U XUMHUECKUE IPOLECChl B JUHAMHUKE, UTO
MO3BOJIAET YAY4YIIUTh BOcHpusTHEe Matepuana. CTyAeHTaM NpeloCTaBIISETCS
BO3MO>XHOCTb KOIIMPOBAaHUS IPE3CHTAUWN JJI1 CaMONOJAIOTOBKHA M INOATOTOBKH K
HK3AMEHY.

IIpu npoBegeHun J1a00PATOPHOrO NMPAKTHKYMa HEOOXOAMMO CO3/1aTh
YCIIOBUS 1151 MAKCUMAJIBHO CAMOCTOSATEILHOTO BBIMOJIHEHUS 1a00paTOPHBIX padoT.
[loaToMy 1npu  mnpoBeaeHUH  JTa0OpPaTOPHOrO  3aHATHUS  MPENOAABATENIO
PEKOMEHyeTCSL:

[TpoBecTn 3kcnpecc-onpoc (YCTHO WM B TECTOBOM (popMe) MO TEOPETHUUECKOMY
MaTepuaity, He0OOXOIMMOMY JJisl BBITIOJIHEHUSI paOOThI (C OLEHKOM).

[TpoBepuTh maHBl BBHINOJHEHHUsS JAOOPATOPHBIX pabOT, MOATOTOBJICHHbIE
CTYJICHTOM JIoMa (C OIIEHKOM).

Onenuth paboTy CTyZeHTA B JIAOOPATOPHUH U MOJTYyUYEHHBIE UM TaHHbBIE (OIICHKA).
[IpoBepUTH U BBICTABUTH OLIEHKY 3a OTYET.

JIrobass nabopaTopHas paboTa AOMKHA BKIIOYATH TNIYOOKYHO CaMOCTOSATEIbHYIO
npopabOTKy TEOPETUYECKOTO MaTepuana, H3YyYeHHE METOAMK MpPOBEICHUS U

IJIaHUPOBAHUEC OSKCIICPUMCEHTA, OCBOCHHUC HM3MCPHUTCIIbHBIX CPCACTB, 06pa60TI<y u
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MHTEPIPETALNIO SKCIIEPUMEHTANBHBIX JaHHBIX. [Ipy 3TOM "acTh paboT MOXKET He
HOCUTBh O0OsI3aTEIbHBIM XapaKTep, a BBIIOJHATHCS B pPaMKaX CaMOCTOSTEIbHON
pabotel 1o Kypcy. B psn pabor 1menecoo0pa3sHO BKIIOYUTH paslenbl C
JIOTIONTHUTEIBHBIMU 3JIEMEHTAMH HAayYHBIX HCCIIEOBaHHUM, KOTOpBIE MOTPEOYIOT
yIIyOJIEHHON CaMOCTOSTEIbHONU POPaOOTKU TEOPETUUECKOTO MaTepuraa.

IIpn wu3ydyeHun Kypca «XHMHYECKHE pPEAaKTOPbD» CTYAEHT HE MOXKET
OTPaHUYHUTHCS TOJBKO PACCMOTPEHHEM TEOPETUYECKUX BOMPOCOB, a JOJDKEH
CTPEMUTBHCSI AaKTHBHO INPUMEHATh pallMOHaJbHbIE IPUEMBI IIOMCKA, OTOOpa H
UCIIOJIb30BaHUsl MH(GOpPMAlMM MpU BbIOOPE ONTUMAJIBHBIX NYTEH peHIeHUs
NPaKTUYECKUX 3aJady IpU BBIOOpPE K pacuere anmapaTypbl sl MNPOBEICHUS
XUMHUYECKUX MpoueccoB. [103TOMy OCHOBHBIM YCIIOBHEM INIyOOKOrO H3Yy4YEHHs
Kypca, pa3BUTUS HAy4YHOTO MBILUIEHUS W 3aKPEIUIEHHUS Y CTYIEHTOB SIBISIETCS
peluIeHue 3a1a4 Ha MPAKTUYECKUX 3aHATUAX. [Ipy penienun 3a1ad CTyA€HT T0JKEH
IIPOJIEMOHCTPUPOBATh, KAK MOXHO NPUNHTU K NPABUIBHOMY BBIBOAY, HCIIOJb3YS
TEOPETUYECKHE KOHUEMUUHU U (DaKThl, U3JI0KEHHBIE B TEOPETUUECKOM Kypce. Dopma
IIPOBENICHUS 3aHATUI — IPAKTUYECKUE 3aHATHSI C PELICHUEM 3a/]a4.

IIpu npoBeneHMH NMPAKTHYECKHUX 3aHATHM CleqyeT He MeHee | daca U3 AByX
(50% BpemeHM) OTBOIUTH Ha CAMOCTOSTEIbHOE pelieHue 3anad. [Ipaktuueckue
3aHATHUSA 1€IeCO00pa3HO CTPOUTH CIEAYIOIUM 00pa3oM:

BBonHas mpenonaBarens (LeId 3aHATHS, OCHOBHBIE BOIPOCHI, KOTOPHIE TOIKHbI
OBITH PACCMOTPEHBI ).

bermneii onpoc.

Pemenue 1-2 TUMOBBIX 3a/1a4 y JOCKH.

CaMocTOSTENBHOE PELICHHE 3a]aY.

Pa360p TMIOBBIX OIMOOK MPHU PEIICHUH (B KOHIIE TEKYILEro 3aHsATUS WM B HaYale
CJIEYIOIIETO).

Jlns mpoBeeHUs 3aHATHH HEOOXOJAMMO MMETh OOJBIION OaHK 3aJaHuil 1
3alady i1 CaMOCTOSITENIbHOTO pEUIEHUsl, NpPUYeM OTU 3aJaHusl MOTYT OBITh

g depeHIPOBaHbI IO CTENEHH CI0KHOCTH.
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[locne o3HaKOMIIEHUS C TEMOM JIEKLIMM, CTYAECHT PEIIACT IPUMEPHI U 3a7a4H,
3aKpeIuIsis CBOY 3HAaHMS 110 TeMe. /{715 yCIIeHOro 3aKpersieHus MaTeprana CTyIeHT
JOJKEH HAY4YMThCS M0JIb30BaThCSI COOPHUKOM NPUMEPOB U 3a1ad [3], B KOTOpOM
UMEIOTCA:

- OCHOBHBIE (DOPMYJIBI JUIsSl PACUETOB,

- HOMOI'PaMMBbI U 1arpaMMbl, 3HAYUTEIbHO 00JIETYaIOINe PACUETHI IO CII0KHBIM
dbopmymnam,

- Tabmuupl € HEOOXOAMMBIMH JUISI pacuyeToB CBOWCTBAMU XHMHYECKHUX
COEJIMHEHUI B Ta30BOM, )KUJIKOU U TBEpAOH popme,

- OCHOBHBIE IIapaMETPbl PA3JIMYHBIX aIlllapaToOB, NPUMEHSAEMBIX B XHUMHYECKOU
TEXHOJIOTUU.

B 3aBucumMocTH OT pazaena AMCUUILIMHBI U IOATOTOBIEHHOCTH CTYIEHTOB
MOYXHO MCIIOJIB30BAaTh J1BA IIyTH:

- JlaBaTh OIIPEIEIIEHHOE KOJIMYECTBO 3a1ad JUId CaMOCTOSTEIBHOIO PELICHUS,
PaBHBIX IIO TPYOHOCTH, a OLEHKY CTAaBUTh 3a KOJWYECTBO PEHICHHBIX 3a
OIPEEJICHHOE BpEMS 3a/1au.

- BBIAABaTh 33JaHHs C 33Ja4aMd Pa3HOW TPYOHOCTM M OLIEHKY CTaBUTh 3a
TPYAHOCTH PELICHHOM 3aJa4HU.

Ilo pesynapraTaM CamMOCTOSTEIBHOIO pELICHUs 3aJay CIEAYET BBICTABIATH I10
KOKJIOMY 3aHATHIO OLEHKY. OLEeHKa NpelBapUTENbHOM MOATOTOBKU CTYAEHTA K
IPAKTUUECKOMY 3aHATHUIO MOET OBbITh CZeNiaHa MyTeM HKCIIPEecC-TeCTUPOBAHUS
(TecToBbIE 3a/laHUA 3aKPHITON (DOpMBI) B TeueHue 5, MakcuMyM - 10 MunyT. Takum
o0pa3oM, MpU UHTEHCUBHON pad0Te MOKHO Ha Ka)KJI0M 3aHSATUU KQXKIOMY CTYJICHTY
IIOCTABUTH MO KPAWHEN MEPE IBE OLICHKH.

[To maTtepuanam pasjena 1eecoodpa3Ho BblAaBaTh CTYJAEHTY JOMAIIHEe 3a/1aHKe U
Ha TOCJIEHEM NPAKTUYECKOM 3aHATUHU 10 pa3zeily MOJABECTH UTOTH €r0 U3y4EeHUs
(Hampumep, NPOBECTH KOHTPOJbHYIO pPaldOTy), OOCYAMTH OLIEHKH KaKJIO0TO
CTYJIEHTa, BbIAaTh JOTOJIHUTEIIbHBIE 3aJaHUS TEM CTYJIEHTaM, KOTOPBIE XOTAT

MOBBICUTH OIIEHKY 3a TEKYIIYIO paboTy.

45



[Ipu opranu3anny BHEAyAUTOPHON CaMOCTOSATEIbHOM PadoThl UCIIOJIB3YIOTCS
cienyronue ee GOpMBI:
- BBIIIOJIHEHHUE JIOMAILIHUX 33/IaHUH pPa3HOOOPA3HOT0 XapakTepa. JTo - pelieHne
3aJ1a4; 1o100p U U3YUYEHHUE JIUTEPATYPHBIX HCTOYHUKOB; TOAOOD
WJUIFOCTPATUBHOTO M OIIMCATENBHOIO MaTepraa o OTAEIbHBIM Pa3zesaM Kypca B
cetu UHTEpHET.
- BBIIIOJTHEHUE UHIUBUAYAJIbHBIX 3a/IaHUI, HAITPaBJICHHBIX HA pa3BUTHE Y
CTYJEHTOB CAMOCTOATEIbHOCTH U MHUIIMATUBBL. IHINBHUIyaIbHOE 3alaHUE MOXKET
MOJIy4aTh KaK KaXK/Ibli CTYJIEHT, TaK U 4YacTh CTYAEHTOB I'PYyMIIbI
Ha camocrosiTenbHy0 padoTy CTyI€HTOB 110 Y4EOHOMY IIJIaHY OTBOJUTCA 78 4acoB.
CamocTrosiTenbHast paboTa CTyJ€HTa HOCUT CHCTEMaTHYECKHl  XapakTep.
CamocrosiTenbHass paboTa CTYAEHTOB, NPEIyCMOTPEHHAs Y4Ye€OHBIM IUIAHOM B
o0veMe = 50% o00mero KoJM4ecTBa 4YacoB, COOTBETCTBYET Ooiiee TITyOOKOMY
YCBOEHUIO U3Y4aeMoOro Kypca, (pOpMHpPYET HaBBIKH UCCIEA0BATEIbCKON paboOThI U
OPUEHTUPYET CTYJEHTOB Ha YMEHHE IPHUMEHSITh TEOPETUYECKHE 3HAHUSA Ha
MPaKTUKE.

3amaHus ISl CaMOCTOSITENIbHOM paboThl COCTaBJIEHBI 10 pa3jielaM U TeMaM,
0 KOTOPBIM TpeOyeTcsl AOMOJIHUTENBHO MpopadboTaTh M MPOAHAIU3UPOBATH
paccMaTpHUBaEMbIil penogaBaTesieM MaTepuai B 00beMe 3alyIaHiPOBAaHHBIX YaCOB.
Pe3ynbrarel caMOCTOSATENbHOM pabOThl KOHTPOJMPYIOTCS MpEnojaBaTreieM |
YUHUTBHIBAIOTCS MPU aTTeCTaluu cTyAeHTa. [Ipu 3ToM mpoBOIATCA: TECTUPOBAHUE,
HKCIIPECC-OMPOC HA CEMUHAPCKUX 3aHATHUSAX, POBEPKA MUCbMEHHBIX pa0oT.
IIpu noaroTroBKe K KOJUIOKBUYMY cJjelyeT: TpopadoTaTh KOHCIEKTHI JIEKIUN 1O
BOIIPOCAM KOJUIOKBHYMA; IPOYUTATh OCHOBHYIO U JOTIOJHUTEIBHYIO JINTEPATYPY,
PEKOMEHJOBAaHHYIO 10 U3yYae€MbIM BOIIPOCAM;O0TBETUTH Ha BOIIPOCHI
KOJUIOKBUYMa; IPU 3aTPYAHEHUSIX MPOKOHCYJITUPOBATHCS C MPENOJaBATEIIEM.
MeToanyeckue peKOMeHJAAlUM M0 MOATOTOBKE K TeCTUPOBAHUIO TeCThl — 3TO
BOIIPOCHI WJIM 3aJIaHUs, IPEAYCMAaTPUBAIOIIME KOHKPETHBIN, KPATKHUM, YETKUA OTBET
Ha UMEKIIMeCs JTaJloOHbl OTBETOB. IIpM caMOCTOATENBHOM HOArOTOBKE K

TECTUPOBAHUIO CTYAEHTY HEOOXOAUMO:
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a) TOTOBSACHh K TECTHUPOBAHUIO, MpopaboTaTh WHGOPMAIMOHHBIN MaTepual IIo
qucuuIuinHe. [IpoKOHCYIBTUPOBATHCS € MPENoAaBaTEIeM IO BOIPOCY BbIOOpa
y4eOHOM JIUTEepaTyphl;

0) YETKO BBISICHUTE BCE YCJIOBHS TECTUPOBAHMS 3apaHee. 3HaTh, CKOJIBKO TECTOB
Bam OyzaeT npensiokeHo, CKOJIbKO BPEMEHU OTBOJUTCA HA TECTUPOBAaHUE, KAKOBA
CUCTEMa OLIEHKH PEe3yJIbTaTOB U T.]I.

B) MPUCTYyMas K padoTe ¢ TecTaMu, BHUMATEIbHO U JI0 KOHIIA TPOYTUTE BOMIPOC U
npeajiaraeMble  BapHaHThl OTBETOB. BriOepuTe mpaBuiibHbIE (MX MOXET OBITh
HECKOJIbKO). Ha oTienbHOM JMCTKE OTBETOB BBINUIINTE LU(DpPY BOIpoca U OyKBHI,
COOTBETCTBYIOILIME MTPABUIILHBIM OTBETAM,;

I') B IPOLIECCE PEUICHMS )KEJATEIbHO IPUMEHATh HECKOJIBKO MOIX0/0B B PEILIEHUU
3aJlaHds. DTO MO3BOJIAET MaKCUMAaJIbHO THOKO ONEpPUPOBATH METOJIAMH pPELICHUS,
HAXO/Is1 KKJIbIM pa3 ONTUMAaJIbHBIN BapHUaHT.

1) ecau Bel BcTpeTmin upe3BbluaitHO TpyAHbIN 411 Bac Bompoc, He TpaThTe MHOTO
BpeMeHU Ha Hero. [lepexoaute k Apyrum tectam. BepHurech kK TpyAHOMY BOIIPOCY
B KOHIIE.

€) o0sA3aTeNbHO OCTaBbTE€ BpEMsS JUIsl TPOBEPKH OTBETOB, 4YTOOBI HM30€XaTh
MEXaHUYECKUX OITHOOK.

JIs1 CTyIeHTOB ¢ OrPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI CO3/1aHbI
crenuaibHble YCIOBHS JUIsl TOJydeHHs oOpa3oBaHus. B 1Lensix JOCTymHOCTH
NOJlydYeHUsl  BBICIIEro oOpa3oBaHMsl 1O  OOpa3oBaTeIbHBIM  IpOrpaMMam
WHBAJIMJAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSMU  3JI0POBbS
yHUBEpCUTETOM oOecrieunBaercs: 1. AnbTepHATHUBHOM Bepcued O(QUIHAIbHOIO
caiita B cetn «uteprer» mna cnaboBumsamux; 2. IlpucyrcTBue accucreHTa,
OKa3bIBAIOIIIETO 00YUYaIOIIEMYCsl HEOOXOIUMYIO TTOMOIIb; 3. {7151 MHBATUIOB U JIUIT
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbsI M0 CIyXy — QyOJMpOBaHUE BCIyX
CIIpaBOYHON WH(OpPMAIMM O paclyMCaHUMd Y4YEOHBIX 3aHATUI; oOecreueHne
HaJUIeKalMMU 3BYKOBBIMHU CPEICTBAMHU BOCHpOU3BeAeHUs uHPpopMauuu; 4. s
WHBAJIMIOB W JIMI C OrPAHMYEHHBIMU BO3MOXXHOCTSMHM 3/I0POBbS, HMMEIOIIMX

HapylmcHUsA OIIOPHO-ABUIaTCIIbHOT'O alirapara, CO31aHBbI MaTepUuaJIbHO-
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TEXHUYECKUE YCIOBUS OOECHEUMBAIOIINE BO3MOXXHOCTh OeCTpensiTCTBEHHOTO
J0CcTyna 00y4arouxcs B yueOHble MOMEIICHHS, 00ObEKTY MUTAHUS, TyaJIeTHBIE U
JIpyrue TOMEIIECHUS YHUBEpPCUTETa, a Takke NpeOblBaHUS B YKa3aHHBIX
NOMEMICHUX (HAJIM4YKUe PACIIMPEHHBIX IBEPHBIX POEMOB,

MOPYYHEH U IPYTUX MPUCTIOCOOTIECHU).

8. MaTepl/laﬂbHO-TeXHl/l‘leCKoe o0ecrneueHue AUCHUIIIMHBI

MunumansHo  HeoOxomumbii gyt peanuszanuu  OIIOII  mepeueHb
MaTEepUaIbHO-TEXHUYECKOTO O00ECleueHus] BKJIIOYAaeT B ce0s: JIEKIIMOHHbIE
ayaquTopun  (00OpYJOBaHHbIE  BUACONPOEKIMOHHBIM  00OOpPYAOBaHMEM IS
Ipe3eHTalui, CPEICTBAMH 3BYKOBOCIIPOU3BEICHHUSI, SKPAHOM U UMEIOIINE BBIXO]T B
cetb MHTEpHET), mOMeUeHUs Uil IpOBeACHHs J1a00paTOPHBIX, CEMUHAPCKUX U
NPaKTUYECKUX 3aHATHH (0OOpYyIOBaHHbIE Y4eOHOW MeOEebI0), KOMIIbIOTEPHbIE
KJIACCHI U JIp.

[Io mucummmHe «XUMUYECKHE PEAKTOPBD» HUMEIOTCA IPE3CHTALMH 110
OTIEIBHBIM TEMaM Kypca, MO03BoJisiomue Haubosnee 3(PPEKTUBHO OCBOUTH
MPE/ICTABJICHHBIN yUueOHBIN MaTepual.

3aHATUS  JIEKIIMOHHOTO THUIIA W CEMUHAPCKUE 3aHSTHS MPOBOASTCS B

aynutopuu 203, nabopatopHbie pabOThI BBITOJHSIOTCS B TabopaTopuu 212.

OcHoOBHOE obopynoBaHue,

o0ecrieunBaroIee MIPOBE/ICHUE
Noa OCHOBHOE Ha3HAYCHUE
2ayA. | IEeKIIUOHHBIX, NPAKTUYICCKUX 54

71a00paTOPHBIX 3aHATUI

203 | Hanuume MysbTUMeaAnHOTO | O0Oy4aroniee: Mpu NPOBEIECHUU
00opy1oBaHUs JEKIMOHHBIX M MPaKTUYECKHUX
3aHATAU
212 | B nabopatopun 212 umeercs | OOyyatouiee: OpH  MPOBEACHUU
npuoOpeTeHHas XUMUYECKUM | JaOOPATOPHBIX 3aHATUI
bakyabTEeTOM YCTaHOBKa U1l
UCCIIEIOBAHHUS TUAPOJAMHAMUYECKUX

npoiieccoB (5 mabopaTtopHbBIX padoT).
CoOpanbl yCTaHOBKHM MJi TPOBEACHUS
nabopatopHoro mnpakTukyma. Hmeercs
71a00paTOPHBII peakTop
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IIpunoxenne 1

JUCT NBMEHEHUWI (JIONTOJTHEHUM)

B pabo4yIo MporpamMmy o JUCUUIUIMHE «XUMUYECKUE PEAKTOPBD» MO HAIPABJICHUIO
noarotoBku 18.03.01 — «Xumuueckas TeXHONOTHs»; poduib « TexHonorus u
nepepaboTKa NOJMMEPOB)» Ha y4eOHBIN TOA

IlepeyeHb BHOCUMBIX

Neni/m JuaeMeHT (myHKT) P . .
(mynxr) PIL H3MeHeHHIi (JIONO0JTHEeHH )

IIpumeyanue

OO0cyxaeHa 1 peKOMEHJ0BaHa Ha 3acelaHuy Kaeapbl OPraHnyecKorl XUMHUU
Y BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH MPOTOKON No or " "
20 T

3aBenyromuii kadgeapoi / /
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Ipuio:xxkenne 2

Pacnpeue.ﬂe}me 0asL10B TEKYLIEro u pyﬁemnoro KOHTPOJIA

Ne Cymma b6annos
n/ Buo koumponsa Obuwasn

1-2 mouka | 2-a mouxka | 3-1 mouxka
n cymma

1 |Ilocewenue 3anuamuii 00 10 6annoe |0o 3 o. 00 30. 00 46.

2 | Texkywuii Koumpov: 00 30 6annos |00 10 6. 00 10 6. 00 10 6.
Omeem Ha 5 6onpocos om0 00l156. |om0oo56 |om0oo56. | omOoolo
[TosHbIN PaBUIBHBINA OTBET 1o 15 6amnos |5 0. 50. 50.
HenonHblif mpaBUIBHEIA OTBET or 3 n0l50. |orl m0o560. [or1m050. | orl mo56.
OrtBer, coAepX aIINi HETOYHOCTH, OITHOKH 00. 06. 06. 00.
Buvinoanenue camocmoamenvuvix (om 00015 06. |om 00056. |om 00056 |om00o56
3adanuii (pewienue 3adau,)

3 | Pybescuntii KoHmpo.o 00 30 6annoe |00 10 é. 00 10 6. 00 10 6.
TECTHPOBaHUE ot 0- 1o 126. |ot 0 10 46. | ot 0- 10 46. | ot 0- 70 46.
KOJIJIOKBUYM or010186. |0oT0m066 |oTr0n066. | or0m0606.

4 | Hmozo cymma meKyuiezo u pyoeicnozo

KOHmMpO.A 00 706annoe |0o 236. 00 230 00 246

5 |HepBoiii 3Tanm (6a30Bblil)ypoBeHb) — OIEHKa |He MeHee 36 O. He MeHee 12 He MeHee 12 6 | He menee 12 6
«YAOBJIETBOPUTEJIBHO» 6

6 |BTopoii 3Tan (MpoaBUHYTHI)ypoBeHb) — onenka |Menee 70 6. MmeHee 23 6 Menee 23 6 Mmenee 246
«XOpOUI0» (51-69 6.)

7 |Tpernii 3Tan (BbicOKMii ypoBeHb) - omenka |He meHee 70 0. He MeHee 23 He MeHee 23 0 | He MeHee 240
«OTJINYHO» 0.

51




IIpuaoxenne 3

IHIxkana ouyenueanus naanupyemvix pe3yiomamoe o0yuenus

Texkymuii 1 py0exHbIil KOHTPOJIb

Cemectp Ikama oneHUBaHUA
0-35 6anos 36-50 GamnoB 51-60 GannoB 56-70 GannoB

5-6 | Yacrtuunoe ITonnoe nmu | [lonnoe nnu | Ilonnoe
HOCeIIeHne YaCTUYHOE YaCTUYHOE HOCeIIeHue
ayJIUTOPHBIX MOCEIEHUE MoCeleHue ayJIUTOPHBIX
3aHATHUI. ayJUTOPHBIX ayJAUTOPHBIX 3aHATHUH.
Heynosnersopuren | 3aHATHI. 3aHATHUH. [Tonnoe
bHOE BbINOJHEHUE | YacTuyHOE [TonmHOE BBINOJIHEHHE u
71a00paTOPHBIX U | BBIIIOJHEHHE U | BBIIIOJHEHUE U | 3alUTa
IIPAKTUYECKHX 3ammra 3aImra 1a00paTOpHBIX U
paoor. [Inoxas | nabopaTopHbIX U | JaOOPATOPHBIX U | MPAKTUYECKUX
MOJIrOTOBKA K | IPaKTUYECKUX HPAaKTUYECKUX 3aHATHH.
0amIbHO- pabor. pabor. Brimonnaenue
PEUTHHTOBBIM Beinonnenue Beinonnenue KOHTPOJIbHBIX
MEPOIPUATHSIM. KOHTPOJIbHBIX KOHTPOJIbHBIX paboT, TECTOBBIX
CryneHt He | paboT, TecTOBBIX | pabOT, TECTOBBIX | 3alaHUIl, OTBETHI
JIOTTYCKaeTCsl K | 337aHUI, OTBETHI | 3aJJaHUM, OTBETHI | HA  KOJIJIOKBUYME
IIPOMEXYTOUYHON Ha KOJUIOKBUYME Ha | HA KOJIJIOKBUYME | Ha OLICHKHU
aTTecTaluu OLICHKH Ha OLICHKH | «OTJIMYHO».

«YZAOBIIETBOPUTEND | «XOPOLIO».
HOY.
ona 3auéma
Cemect [Ikana oueHnBaHUA
P Hesaureno 3auTeHo
(36-60) (61-70)
5 Crynent umeer 36-60 6amoB o uroram | Ctynentr wumeer 36-45 OamioB 1o

TEKYIIero U pyOeXHOro KOHTpPOJIs, Ha
3auéTe HE OTBETHJI HU Ha OJIMH BOIIPOC.

UTOTaM  TEKYyIIeT0o W  PyOEXKHOTo
KOHTPOJIS, Ha 3aueTe MpPeaCTaBHII
HOJHBEII OTBET Ha OIWH BOIIPOC H
4acTUYHO (TIOJTHOCTHIO) OTBETUJ Ha
BTOPOM.

Crynent wumeer 46-60 OamioB 1o
UTOTaM  TEKYyIIeT0o W  PyOEXKHOTo
KOHTPOJISI, Ha 3a4eTe JIaJ MOJHBIN OTBET
Ha OAWH BOIIPOC UJIN YaCTUYHO OTBCTUII
Ha o0a Borpoca.

Crynenty, umeroniemy 61-70 6amtoB mo
UTOTAM  TEKYIIEro W  PyOeKHOro
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KOHTPOJISI,  BBICTABISIETCS ~ OTMETKA
«3a4TeHO» 0e3 clauu 3a4éTa.
HpOMe)KYTO‘lHaﬂ arTrecranusa 015 IK3AMeHa
Cemectp [IIxana oueHuBaHus
HeynosnerBopure | Y 10BIE€TBOPUTEIIHHO Xopouio OTnu4HO
JILHO (61-80 6aymoB) (81-90 6ayoB) (91-100 6amoB)
(36-60 GaoB)
6 Crygent  umeer | Ctynent umeer 36- | Crynent umeer | CTyneHT umeer 61-

36-60 OamwoB 110
UTOTaM TEKYIIETO

u pyOeXHOTO
KOHTPOJIS, Ha
sk3ameHe  (amd.
3a4ere) He Jai
MOJTHOTO ~ OTBETa
HU Ha  OJWH
BOIIPOC.

CryneHT umeer
36-45 GamioB 1o
UTOTaM TEKYIIETro

" pPYOE)KHOTO
KOHTPOJIS, Ha
sk3ameHne  (mud.
3a4ere) Jan
MOJIHBIN OTBET

TOJIbKO Ha OJIUH
BOIIPOC

50 OayoB o
UTOTaM TEKYIIETO M
pyOexKHOTO
KOHTPOJIS, Ha
dK3aMeHe (mud.
3auere) Jayl MOJHBIN
OTBET HA  OJHH
BONIPOC M YaCTUYIHO
(TIOTHOCTHIO)
OTBETHJI HA BTOPOM.
Crynent umeer 46-
60 0amioB o
UTOTaM TEKYIIETO U
pyOexkHOTO
KOHTPOJIS, Ha
HK3aMeHe (mud.
3ayeTre) Jayl MOJTHBIN

OTBET Ha  OAWH
BOIIPOC WIH
YAaCTUYHO  OTBETHII

Ha 00a Borpoca.
CTylleHT uMeeT 1o
UTOTaM TEKYIIEeTO W
pyOexHOTO
KOHTPOJIS 61-70
OaJIJIOB Ha DK3aMeHE
(mud. 3auere) He man
MOJTHOTO OTBETa HU
Ha OJTUH BOIIPOC.

51-60 GaiuioB 1O
UTOTaM TEKYIIETO

u pyOexKHOrO
KOHTPOJIS, Ha
sk3ameHe  (mud.
3a4ere) nai

MOJIHBIM OTBET HA
OJUH BOIIPOC U

YaCTUYHO
(MOJTHOCTHIO)
OTBETHII Ha
BTOPOU.

CrygeHT uMeer

61 — 65 0awoB 110
UTOTaM TEKYIIETO

U pyOexxHOTO
KOHTpOJI, Ha
JK3aMeHe  (aud.
3a4dere) nan

MOJHEINA OTBET Ha
OJIMH BOIIPOC |
YaCTUYHO

OTBETHII Ha
BTOpoii. CTyneHT
nMeeT 66-70
0aJIJI0B 110 UTOraM

TEKYIIEeTO "
pyOeKHOTO

KOHTPOJIA, Ha
sk3amere  (nud.
3a4eTe) i
MOJTHBIN OTBET

TOJBKO Ha OAUH
BOTIPOC.

70  GamnmoB WO
UTOTaM TEKYIIETro U
pyOexHOTO
KOHTPOJIS, Ha
dK3aMeHe (mud.
3auere) Jan
MOJIHBIA OTBET Ha
OIMH BOMPOC U
YaCTUYHO
(TOTHOCTHIO)
OTBETHUI Ha
BTOPOM.
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