MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn

Mypomckuii HHCTUTYT (puituasn)
cbe;[epanbﬂoro TOCYAapCTBCHHOT'O 6IO,H)KCTHOF (6] 06pa303aTean0ro YUYPCKACHUA BBICHICTO 06pa3OBaHI/I}I

«BiaauMupCKU roCyIapCTBEHHbIN YHUBEPCUTET

uMeHu Anekcanapa I'puropreBuua u Hukouas I'puropsesnua CtosieToBbIx»
(MU Bar'y)

Kadenpa Th
«YTBEPXJIAIO»

3amecTuTenb AupeKropa no YP
J.E. AunpuanoB

17.05.2022
PABOYAS ITPOTPAMMA JUCHUITJIMHBI
Xumuueckue peaxkmopbl
HanpasJieHue noaroToBKu 18.03.01 Xumuueckas mexnonozus
ITpoduas moaroToBKHU Xumuueckas mexHono2us Heop2anu4ecKux
seuecme
Bcero Popma
Tpynoew- Jlex- Mpakru- | - JTadopa- Koncyanb- | Konr- | (koHTaK- Tpomeny-
KOCTb, 4YecKue TOPHBbIE CPC, TOYHOI'0
Cemectp U, TauMs, PoJib, THasi
yac./3a4. 3aHATHA, | PpadoThI, yac. KOHTPOJIs
yac. yac. Jac. padora),
el. qac. 4ac. (3K3., 3a4.,
Jac.
3a4. € 011.)
7 108 /3 12 8 1,2 0,25 21,45 | 86,55 3au.
Hroro | 108/3 12 8 1,2 0,25 21,45 | 86,55

Mypom, 2022 r.



1. lleanb ocBOeHNSI AUCUUILIHHBI
Ilenp oCBOEHUS JUCLHUILIMHBI - HM3Y4YCHHME OCHOBHBIX 3aKOHOMEPHOCTEH XUMHUYECKHUX
IIPOLIECCOB, MPOTEKAIOIINUX B PEAKIMOHHBIX amlaparax, 1 OCHOB TECOPHUM XUMHUYECKHX PEAKTOPOB,
paccMaTpUBAIOTCSI OCHOBHBIE METO/IbI M TPUEMBI OBHIIIEHUS 3()(HEKTUBHOCTH UX PaOOTHI.
3agauell IUCHUILIMHBI SIBJIAETCS 3HAHNE NPUHLIUIIOB Pa0OThl XUMHUECKUX PEAKTOPOB.

2. Mecro mucuuninnbl B crpykrype OIIOITI BO
HI/ICHHHJ’II/IH& 6331/IpyeTC$I Ha OJUCHUIIJIMHAaX O60py,I[OBaHI/IC IMIPOMU3BOACTB HEOPIraHUYCCKUX
BCIICCTB, OCHOBBI TEXHOJIOTHH XHUMHYECKOI'O IMPOU3BOJCTBA, 0611_[2151 XUMHNYECCKasds TCXHOJIOI'u:,
[Ipomecchl ® ammapaThl XHMHUYECKOW TEXHOJOTHU. YTIyOJIeHHWE M pacIIMpeHHe BOIPOCOB,
HU3JIOKECHHBIX B JUCHUIINIMHE «XuMH4IeCcKue PCaKTOPELID», GYI[GT OCYHICCTBJIATHCA MpPU HAIIMCAaHUU
OakajaBpCKHuX padoT.

3. Ilnanupyembie pe3yJibTAaThl 00y4YeHHs M0 JUCHHUILJIMHE
[Inanupyemble pe3yapTaThl OOY4YEHMsI MO IUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOII (koMneTeHIUAMEI U HHANKATOPAMU JTOCTHXKEHUSI KOMIIETSHIIUN )

dopMupyembie [Tnanupyemsbie pe3yapTaThl 00y4EeHUs 10 AUCIUILUIMHE, B
KOMIIECTCHIIUU (}(0;[, COOTBETCTBUM C UHAUKATOPOM HOCTHMIKCHUSA KOMICTCHIINNU HaumMmeHoBaHHE OLIEHOYHOTO
COZIEpIKaHNUE MupukaTop 10CTHKEHUS PesynbpTaThl 00yueHus 1o cpeacTBa
KOMITICTEHIIN ) KOMITETEHITUH JUCHUIUINHE
[IK-1 Crocob6en [IK-1.3 OcymecTBiser 3HAaTh Ha3HAYCHUE TEMBI JUIsl YCTHOIO Ompoca,
OCYIIECTBIIATh XUMHKO-TEXHOJIOTHYECKUH XMMHUYECKHUX PEakTOpOB TecT
XUMUKO- MPOLIECC B COOTBETCTBUU C (TIK-1.3)
TEXHOJIOTHUECKUI periaaMeHToM YMETb OCYIIECTBIIATh
poLecc B XUMHKO-TEXHOJIOTHYECKHE

COOTBETCTBHH C
pETIaMeHTOM H
HCIIO0JIB30BaTh
TEXHUYECKHE
cpencTBa ais
HU3MEpEHUsI
OCHOBHBIX
napaMeTpoB
TEXHOJIOTHYECKOTO
mporecca

TPOIIECCHI €
HCIIONIb30BaHUEM
XAMUYECKUX PEAKTOPOB
(TIK-1.3)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO01mmast TpyA0eMKOCTh TUCHIUTUIHHBI COCTABISET 3 3a4eTHBIE eMuHUIbI, 108 yacos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI
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2 | Karanutnueckue mpoueccel. | 7 | 4 49,55 i‘;i‘;‘;gozzzice
Knaccudukanms peakTopos.
Bcero 3a cemectp 108 12 | 8 1,2 [ 0,25 | 86,55 3au.
Uroro 108 12 | 8 1,2 (0,25 | 86,55
4.1.2. CoaepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JieKUMi
Cemectp 7

Paszoen 1. Ilonamue o xumuueckom peakmope. I omozcennvie u cemepo2enuvie XUMuuecKue npoyecchyi.
Jlexnus 1.

ITonsatue o xumMnyeckoM peakrope. HaxoxaeHue ypoBHs XMMHUYECKOI0 IIpoLecca U
XUMHUYECKOT'0 PEaKTOpa B UEPApPXUUECKON CTPYKTYype XMMHUYECKOT0 MPOon3BoAicTBa. KauecTBeHHbIE U
KOJINYECTBEHHBIE KPUTEPUHU OLEHKH 3((HEKTUBHOCTH XMMHUYECKOTO MPOoIIecca, MPOTEKAIOIIEro B
amnmapare (2 Jaca).

Jleknus 2.

I'oMmorennsie xummuueckue mpoueccel. Kunernyeckue u TepMoJuHaAMHUECKHE
3aKOHOMEPHOCTH XMMUYECKUX IIPOLECCOB. BiusHue ycinoBuii MpoBeIeHUS NIPOLECCA HA CTETIEHD
MIPEBpAIeHUs] ChIPbs, BEIXO NMpoaykTa. [IyTi u crnocoObl HHTEHCU(PHUKAIIMY TOMOT€HHBIX
mporeccos (2 yaca).

Jleknus 3.

[ToHATHE ONTUMATBHBIX TEMIIEPATYP JUISI 0OPATUMBIX M HEOOPATUMBIX XMMHUYECKHX
npoueccoB. O6opyaoBaHue ISl MPOBEACHUS TOMOTE€HHBIX ITpoLeccoB (2 yaca).
Jleknus 4.

I'ereporennbie xumMuueckue npoueccol. [loHaTHe, OCHOBHBIE 0COOCHHOCTH U CTaAUU
reTeporeHHoro nporecca. Habmonaemas ckopocTb XMMUYECKOTO TPEBpAIeHUs1. BinsHue BHEITHUX
YCIIOBHU IPOTEKAaHUs Ipoliecca Ha HaOII01aeMyt0 CKOPOCTh IIpeBpalleHus. JIumMuTupyromas craans
U c110co0bI ee omnpenenenus. O0IacTH NPOTEKaHHUs FeTePOreHHBIX MpoLeccoB (2 Jaca).



Pasoen 2. Kamanumuueckue npoyeccul. Knaccugukayus peakmopos.
Jleknus 5.

I'eTeporenHsblif HEKATATUTHUYECKUH TIPOLIECC B CUCTEME «Ta3-TBepAoe Teno». Kunetnueckue
Mojien. MaTemMaThuueckoe onucaHue. Y paBHEHUs IS OllpeieieHHs Ha0I01aeMoil CKOpoCTH
npesparienus. [lyrn naTeHCHUpUKauU porecca. TUIBI PEaKTOPOB IS POBEACHUS MTPOLIECCOB B
CUCTEME «Ta3-TBepioe Teyo» (2 yaca).

Jlexknus 6.

['ereporeHHbIN HEKATATUTUYECKUH MPOIIECC B CUCTEME «T'a3-)KUIKOCThY». KuHeTnyeckue
Mojiei. MaTeMaTHuecKoe OnrMcaHue. Y paBHEHUS IS ONpeIeICH s Ha0II01aeMOil CKOPOCTH
npespauienus. [lyru narencudukanuu npouecca. TUIIBI peaKTOPOB [Tl POBEICHUS TPOLIECCOB B
CHUCTEME «Ta3-KUJIKOCTh» (2 yaca).

4.1.2.2. IllepeyeHb NPAKTHYECKUX 3AHATHH

Cemectp 7
Pasoen 1. Illonamue o xumuueckom peakmope. [ omocenHvle u cemepoceHtbie XUMUYecKue npoyeccyi.
IIpakTnyeckoe 3ansaTue 1

TepMmoauHaMU4ecKre 1 KHHETUYECKHUE OCHOBBI XUMHUYECKOT0O Tiporiecca. MeTOauKH pacuéra
(2 gaca).
IIpakTnyeckoe 3ansiTue 2

TCpMOI[I/IHaMI/I‘IeCKI/IC U KUHCTHUYCCKHUC OCHOBBLI XUMHWYCCKOTI'O ITpo1ecca. AJIFOpI/ITMBI
pemieHus (2 yaca).
IIpakTHyeckoe 3ansaTHE 3

TepmoarHaMuveckre 1 KHHETUYECKUE OCHOBBI XUMHUECKOTO Tiporiecca. Perenue 3amay (2
yaca).
IpakTnyeckoe 3ansiTue 4

MarepuanbHbIii U TEIJIOBOM 0amaHChl XUMUUYECKOTO Tpoiiecca. Meroauku pacuéra (2 daca).

4.1.2.3. [lepeueHb 1a00paTOPHBIX PadOT
He mmanupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOIHYECKOE O0ecnedeHne caMOCTOSTeILHOI

padoTbI

IlepedyeHb TeM, BBIHECEHHBIX HA CAMOCTOSTEILHOE U3YYCHHUE:
I. IloHATHe O XWUMHYECKOM peakTope. XHMHUYECKHMH pEakTOop B CTPYKTYpE XHMHUYECKOTO
npousBojcTBa. Kpurepuu orieHKH 3(peKTUBHOCTH XMMHYECKOI0 MpolLiecca.
. 'oMoOreHHbIe XUMHUYECKHUE TIPOLIECCHI.
. O0opynoBaHue AJis MPOBEJACHUSI TOMOTE€HHBIX MTPOIIECCOB.
. 'eTeporeHHbpIe XUMHUYECKHUE ITPOLIECCHI.
. 'eTeporeHHpIi HEKaTATUTUYECKUI IPOLIECC B CUCTEME «Ta3-TBEPAOE TEIOM.
. 'eTeporeHHsIi HEKATAIUTUYECKUHI IIPOLIECC B CUCTEME «Ta3-KUIAKOCTbY.
. Katanmutnueckue npoueccel. ['oMOreHHbIN KaTanus.
I'ereporennslii Karaau3 Ha TBEPAOM Karanus3arope. THUIIBI PEaKTOpOB Il IPOBEICHUS
reTepPOreHHO-KaTaIUTHYECKUX ITPOLECCOB.
9. Knaccuguxariust peakropos.
10. IlocTpoenne MaTeMaTH4YeCKUX MOJENEH XHUMHUYECKHX pEakTopoB, palboTaromux B
U30TEPMHUYECKOM pexuMe. MarepuanbHblil 6alaHC peakTOpOB.
11. Meroauku pacyera 00bEMa peakTOPOB HEMPEPHIBHOTO U TEPUOAUYECKOTO JIEHCTBUSI.
12. Hensorepmuueckue Mpouecchl B XMMUYECKUX PEAKTOPaX.
13. TloHsiTHE TETJIOBOM YCTONYMBOCTH pabOThl XUMHUYECKOTO PEaKTOpa.
14. PeanbHble XUMHUYECKUE PEAKTOPBI. [IpUUMHBEI OTKIOHEHHS OT MAEaIbHOCTU. MoJenu peanbHbIX
PEaKTOPOB.

Jnis caMOCTOSITENTbHONH pabOThl MCHONB3YIOTCS METOJUYECKHE YKa3aHHs IO OCBOCHHUIO
JUCLUIUIVHBI M U3JaHUS U3 CIMCKA MPUBEICHHON HUKE OCHOBHOM M TOTIOJHUTEIIBHOM JINTEPATYPHI.
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4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

He mnanupyerces.

4.1.2.6. IlpumepHbIii IepeYeHb TeM KyPCOBBIX padoT (IIPOEKTOB)
He mianupyercs.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU
B mporecce oOydeHHsT COYETAIOTCSA ayJUTOPHBIE U JIEKTPOHHBIE (DOPM IpenogaBaHusi, YTo
NpUBOAUT K CHUCTEMC CMCHIAHHOI'O OGY‘IGHI/ISII T.€. 00€eCIeYMBaeT BO3MOXKHOCTH COYETAHHS B
y4eOHOM TMpoIecCe JY4YIIUX YepT ayAUTOPHOH U IJICKTpOHHOW QopM o0yueHus. I[Ipuuem
HHTCPAKTUBHOCTD, ITO3BOJIACT pa3BUBATbL AKTUBHO-ACATCIILHOCTHLIC d)OpMLI O6y‘-I€HI/ISI.

6. OueHoYHBIE CpeacTBa AJsl TEKYLIEIro KOHTPOJIsSI yCII€eBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ arTrecrTalmm 1o uToraMm OCBOCHHUA JUCHUIIIMHDBI.
@OH/1bI OLICHOYHBIX MATEPHAIIOB (CPEICTB) IPUBEIEHBI B IPUIIOKEHUH.

7. YueOHO-MeTOANYeCKOe U HHGPOPMAITMOHHOE o0ecnieuyeHre JUCHUIIMHBI.

7.1. OcHOBHAas1 y4eOHO-MeTOAMYECKAS JIUTEPATypa M0 AMCHHUILIINHE

1. Obmas xumudeckas texHonorus. Y.1. Xumuueckue mpouecchl U PeakTophl : ydeOHOe
nocobue / cocraputenu 1O. b. IlBanés, JI. A. Iopaymko. — 2-¢ uszn. — Tomck : Tomckuit
MOJUTEXHUYECKH yHuBepcuteT, 2019. — 187 ¢. - http://www.iprbookshop.ru/96108

2. OCHOBBI pacyeTOB XUMHYECKUX PEAKTOPOB : yueOHO-MeToandeckoe nmocodue / . P.
I"apuesa, 1. H. I'onuaposa, A. I'. Cabuynuna [u ap.]. — Kazanp : U3marensctBo KHUTY, 2022. —
80 c. - https://www.iprbookshop.ru/129148

3. O0mas XxuMuYecKass TEXHOJOTUS U XUMHUYECKUe peakTopbl. COOpHHK 3ajad : ydeOHOe
nocobue / H. FO. Cannuxosa, A. C. I'youn, JI. A. Bnacosa [u ap.]. — Boponex : BopoHexckwuii
rOCyJAapCTBEHHBIM  YHHUBEPCHUTET  HWHXKEHEpPHBIX  TexHonorud, 2021. — 60 c. -
https://www.iprbookshop.ru/119643

7.2. JlonoJIHUTEIbHAS Y4eOHO-MeTOANYecKasi JJUTEPATypa Mo AUCHUILINHE

1. Pemernsak, E. II. HccnemoBanuwe CBOWCTB OMOXMMHMUYECKOTO peakTopa Kak OOBEKTa
ynpasnenus / E. Il. Pemernsk, O. B. Jlynenko, 1. B. Xapuna. — Caparos : CapaToBcKuit
rocy/1apcTBeHHbIN arpapHblii yHUBepcuTeT uMeHn H.M. Basunosa, By3zoBckoe oOpa3zoBanue, 2007.
— 15 c. - http://www.iprbookshop.ru/8154

2. PewetHsik, E. I1. CuHTe3 afanTUBHOM cUCTEMBI YIIPaBIEHUS OMOXUMHUYECKUM PEAKTOPOM C
OLIEHUBaHHEM CUTHaJI0B MojanbHoro ynpasnenus / E. I1. Pemetnsik, O. B. Jlynenko, U. B. Xapuna.
— CaparoB : CapaTOBCKMI TOCYIapCTBEHHBI arpapHblii yHuBepcuteT nMmenu H.M. Basunosa,
BysoBckoe obpaszoBanue, 2008. — 15 c. - http://www.iprbookshop.ru/8155

3. Pemernsk, E. Il. ApnantuBHas cuctemMa MOJAJIBbHOTO YIPaBJICHUS OHOXUMHUYECKHUM
peakropom / E. II. Pemernsak, A. B. Komuccapos, 1. B. Xapuna. — CapatoB : CapaToBckuit
rocy/apcTBeHHBIN arpapHblii yHUBepcuTeT umeHn H.M. Basunosa, By3zosckoe oOpazoBanue, 2009.
— 13 c¢. - http://www.iprbookshop.ru/8161

4. Pemetnsik, E. I1. CuHTe3 OUCKpPETHOHN aAanTUBHON CUCTEMBI YIPaBIE€HUS OMOXUMUYECKUM
PEaKTOpOM C OLIEHMBAaHMEM CUTHaNoB MopanbHoro ympasnenus / E. I1. Pemernsk. — CapatoB :
CaparoBcKuil TOCYJAapCTBEHHBIM arpapHblii yHuBepcutrer uMeHn H.M. Basuioa, By3oBckoe
obpazoBanue, 2012. — 13 c. - http://www.iprbookshop.ru/8164



7.3. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOT Ui, MCIIOJIb3YyeMbIX NIPH
OCYLLIECTBJICHHH 00pa30BaTeJIbHOI0 MpoLecca 1o AUCHUIIMHE, BKJIYast
nepevYeHb NPOrpaMMHOro odecneyeHus U MHPOPMAIMOHHBIX CIIPABOYHBIX

CHUCTEM

B  oOpazoBarenpHOM  mpolecCe  HUCHONB3YIOTCA  MH(QOPMAIMOHHBIE  TEXHOJIOTUH,
pealu30BaHHBIE Ha  OCHOBE  HMH(OPMAIIMOHHO-O0PA30BATEIBLHOrO  IMOpTaja  HMHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HPOKOMMYHHKAITMOHHOW CETH MHCTUTYTA!

- IPEIOCTABJICHUE YUSOHO-METOIMICCKUX MATEPHAIIOB B JIEKTPOHHOM BHJIC;

- B3aMMOJICHICTBHME YYaCTHUKOB 00pa30BaTEeNIbHOTO IIpollecca Yepe3 JIOKaJbHYI0 CEThb
uHcTuTyTa U MIHTEepHET;

- MIPEIOCTABIICHUE CBEJICHUN O pe3ynbTarax yueOHOU AESITEeNbHOCTU B 3JEKTPOHHOM JIMYHOM
KaOWHETe 00yJaroIIerocs.

WNudopmaninoHHbie ClIPaBOYHBIE CUCTEMBI:

XuMuk.ru - HoBblii caliT 0 XUMHH JUI1 XUMHKOB. XHMHYECKAss DHIMKIOIEINS,
dapmalieBTUYECKHE CIIPABOYHUKH, METOIUKH CUHTE3a U IPYTUE MOJIe3HbIe MaTepUalbl OH-JIAH.

Ximicat.com - Xumundeckwuii katanor. CChbUIKM Ha XUMHUYECKUE CalThI U GOpyM.

Chemister.da.ru - Xumus. MeToauKu CHHTE3a TPYIII BEIIECTB, OMOIMOTEKA 10 XUMHKH, Oa3a
JAHHBIX, POPYM.

[IporpamMmMHoe obecrieueHue:

LibreOffice (Mozilla Public License v2.0)

7.4. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JJI OCBOCHUSA TUCHMUILIMHBI
iprbookshop.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHHUYECKOE O0ecneYeHue U CIUTITHHbI
CropTuBHBIN 3aJ1
[lIBenckre CTEHKH, TMMHACTUYECKHE MAaThl, THMHACTUYECKHE CKaMeWkH, OacKeTOOJbHBIC
CTOMKH, OackeTOONbHbIE (epMbl, 3IIEKTPOHHOE Taba0, MUHHU-(QYTOOJIBHBIE BOpPOTA, HABECHBIE
NEepEeKJIaJuHbl, HaBECHbIE OpYyChs, MAYU BOJIEHOOIbHBIE, MU OackeTOONIbHBIE, MSIYH (YTOOJBHBIE,
CTOJI JUIl AQpMPECINHIa, TEHHUCHBIE CTOJIbl, HAOMBHBIE MSYH, CKAKAJIKU, OOpYy4H, CTEN-IIaTGOPMBI,
cyJieicKas BbIIlIKa, OOKCEpCKHE MEUIKU U TPYLIN

JlexunoHHas ayAuTOpUs
npoektop NEC Projector MP40G: HoytOyk Acer 5720G-302G16Mi.

JlaGoparopus aHATUTUYECKON U KOJUTOMIHON XUMUHU

Crenn «CucrteMa BOJAOIOATOTOBKHMY»; BBITSDKHBIE IIKa(bl; ra3oaHaln3aTop MEPEHOCHOM
MAT-6I1B c I10O Eksis Visual Lab; marautaas memanka «PUTM-01»; anmapat Kumnmna; mudpoBoit
mukpockon Levenhuk; BogsHas 6aHs - 2mt; HaAOOp XUMHUYECKOTO 000PYAOBaHUS Il TUTPUMETPHUH
— 2IT.; TAaTUBBl XUMHUYECKHE C JEp)KaTelsMH — 5 IIT.; YHUBEpCAIbHBIM KOMIUIEKT Ha 0a3e
«Oxcnept-001»;  aBromarmueckuit tutpatop ATII-02; wucmapurens portammonHbni UL-200E;
cnekrpodporomerp I[13-5400 Y®; moreHmumocrar-ragbBaHoctaT P-2X ¢ 3leKTpOXHUMHUYECKOM
SYEUKOM; CleluaibHasi XUMUYECKas OCy/1a.

9. MeToan4yecKkue yKa3aHus 10 OCBOEHUIO JUCHUILJINHbBI
Jlis yCHemHOro OCBOEHHSI TEOpPETHYECKOro Marepuajia o0ydJaroluics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHJIYEMON OCHOBHOM M JOMOJIHUTEIBHOW JIUTEPATyphl; YTOUHSET y MpPErnoJaBaTes,
KaKUM JIONOJHUTENbHBIM IOCOOUSIM CIEIyeT OTAaTh MPEeANouTEeHUe; BEAET KOHCHEKT JEeKIUH U
npopabaThIBaeT JIGKLIMOHHBIM MaTepHall, MOJIb3YsICh KaK KOHCIIEKTOM, TaK U Y4€OHBIMHU TOCOOHSIMH.
Ha mnpakthdeckux 3aHATHSX TMPOMACHHBIA TEOPETUYECKUH MaTepuan MOAKPEILIIeTCS
pelIeHreM 3a/ad [0 OCHOBHBIM TeMaM JUCHMIUIMHBL Kaxnoil mnoarpymnme oOydaromuxcs



IIPENOAaBaTelb BBIIACT 3aa4y, CBSI3aHHYIO C TEPMOAVMHAMUYECKUMH U KUHETUYECKUMU pacyeTamMu
XUMHUYECKHX MpoleccoB. B KoHIe 3aHATHA 00ydaromue IeMOHCTPUPYIOT MOJIyYEHHBIE Pe3yJbTaThl
NPEnoIaBaTeNIo U MPH HEOOXOAUMOCTH JIEIal0T PaboTy Ha/l OIIMOKaMHU.

CamocrosiTenbHasi paboTa OKa3bplBa€T BaXXHOE BIUSHUE HAa (HOPMHUPOBAHHE JMYHOCTH
OyIylIero CreuaiiucTa, OHa IaHUpyeTcs: 00yJaromuMes caMocTosTenbHo. Kaxapiit o0yvatonuiics
CaMOCTOSITENIbHO OIpEAEIsieT PEKUM CBOEH padoThl U Mepy Tpyla, 3aTpauyuBaeMOro Ha OBJIAZICHHE
y4eOHBIM CO/Iep)KaHUEM JUCHUIUIMHBL. OH BBINOJHSET BHEAYAMTOPHYIO pabOTy W HU3yueHHE
pa3zesioB, BHIHOCUMBIX Ha CaMOCTOSATENbHYIO PaldoTy, MO JUYHOMY WHIAMBUIYaJbHOMY ILUIaHY, B
3aBUCHMOCTH OT €r0 MOJArOTOBKH, BPEMEHH U IPYTUX YCIOBUM.

@opMa 3aKIIOUUTENIBHOIO KOHTPOJS MpU NPOMEXKYTOYHOM arrectauuum — 3aueT. [{ns
IPOBEICHUS MPOMEKYTOUHOM aTTeCTally MO AUCHUILIUHE pa3paboTaHbl (HOH OLEHOYHBIX CPEACTB
u OalNIbHO-pEHUTHHIOBas CHUCTEMa OLCHKHM Y4eOHOHl JesTenbHOCTH CTyAeHTOB. OlleHKa 110
JTUCLIUTUIMHE BBICTABISETCS B MH()OPMAIMOHHOW CHCTEME M HOCHT HMHTETPHUPOBAHHBIM XapakTep,
YUHUTHIBAOIINI PE3yNIbTaThl OLICHUBAHUS YYACTHUs CTYICHTOB B ayAMTOPHBIX 3aHATUSX, KauecTBa U
CBOEBPEMEHHOCTY BBINIOJIHEHUS 3aJaHUM B XOAE€ HU3Y4YCHHUS IUCLUILIMHBI W IIPOMEKYTOYHOU
aTTeCTalUU.



[Iporpamma cocraBieHa B cooTBercTBUU ¢ TpeboBanusMu OI'OC BO mo HampaBieHUIO
18.03.01 Xumuueckass mexuonocus ¥ TNPOGUIIO TOATOTOBKH  Xumuueckas mexHOA02Us
HeOP2aHUYeCcKUx 6eujecms
Pabouyro nporpammy coctaBui 0.6.4. I ycetinos H.I'.

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3aceqanuu kapeapsl 75

nportokoi Ne 18 ot 11.05.2022 ropa.
3aeayromuii kadenpoit 7h Illapanos P.B.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoia Ne 6 ot 12.05.2022 ropa.
[Ipencenarens komuccun MCO Kanunuuenxo M.B.
(ITonmuce) (®.1.0.)




JIuer aktyanuzanum padoyeii nporpaMMbl AU CHUIITHHBI

[Tporpamma ogo0peHa Ha

y4eOHBIH TOJI.

[Tporokon 3acenanust kKageapnl Ne

3aBenyrommii kKageapoit

[Tporpamma ooOpeHa Ha

[Tporokon 3acenanust kKageapnl Ne

3aBenyronmii kKageapoit

[Tporpamma otobpeHa Ha

oT 20 ropa.
(IToxmuce) (®.1.0.)
YUEOHBIH TO/I.
oT 20 ropna.
(ITonmuce) (®.1.0.)

YUeOHBIH TO/I.

[Tporoxon 3aceqanus kageapnl Ne

3aBenyromuii kageapoit

oT 20 ropa.

(ITonmuce) (®.1.0.)



Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHUAJIOB (CPeICTB) MO AUCIHUIIINHE
XHUMHUYECKUE PEAKTOPHI

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o IMCIOMIIJIMHE

TecTsl U1 TEKYILETO KOHTPOJISA 3HAHWMN:

- K xakuM BeniecTBaM OTHOCHUTCS IIOHATHE CTEIICHb IIPEBPAILECHUS ?

A) x nonynpoaykram; 0) K 0TX0AaM IIPOU3BO/ICTBA;

B) k koHIIEHTpATY; T') K CBIPBIO .

- K xakuM BeniecTBaM OTHOCUTCS IOHATHE CTENIEHb KOHBEPCUU?

A) x monymnpoykram; 0) K 0TX0/1aM ITPOU3BOICTBA;

B) x KOHIIEHTpaTy; I') K CBIPbIO

- Uro o003HavaeT TEXHOJIOTUYECKUI TToKa3aTeslb XA:

A) HEeU3BECTHOE KOJIMUYECTBO BelecTBa A; 0) BBIXOJ IPOAYKTa A;

B) xonmuecTBO npopearnpoBaBLIEro BEIIECTBA A;

I')crenens npeBpailieHus peareHTa A

- COBOKYMHOCTb XMMHYECKHX, MEXaHMUYECKUX, (U3NUeCKUX U (PUIMKO-XUMHUYECKUX
IIPOLIECCOB, CBSI3aHHBIX JIPYr C APYIOM M IPOBOAMMBIX B ONPEJEICHHOH IOCIEA0BATEILHOCTU B
LEJISIX TIOJyYEHUS U3 ChIPbSl TOTOBOM NPOAYKLIMU HA3bIBAIOT. . ...

A) XMMHUKO- TEXHOJIOTUYECKUM IIPOLIECCOM;

b) ¢pu3uko-MexaHn4ecKuM MpoLEeccoM;

B) MaccooOMeHHBIM TIPOIIECCOM;

I') xuMHuYecKkuM BO3JCHCTBHUEM.

- JInst BoccTaHOBJIEHUS! aKTUBHOCTH KaTajanu3aTopa, ero:

A) KOHJIEHCUPYIOT;

b) perenepupyior;

B) xomnpumupytor;

I') neruapupyror

- Pacmienienue HerenpoaykToB Mo eiicTBueM Belcokux Temmneparyp 480 — 850 0C

A) nuponus;

b) Tepmuueckuii KpekuHr;

B) xaranutuueckuil KpEeKUHT;

I') ruapoxpekuHr

- DKCTpaKTUBHAS IUCTUIUISLUS OCYILECTBISETCS C TOMOIIBIO:

A) XHUJIKOTO MOTJIOTUTES;

b) uzbuparenbHOro pacTBOPUTENS;

B) tBEporo mornoTuTens;

- HenTpanpHas ra3opakiiiOHHasl yCTAHOBKA BKJIIOYAET B ¢€0s1 KOJIOHHBI

A) BKCTPaKIIMOHHBIE;

b) pextudukannoHHbIe;

B) aGcopOunonHsle;

- [logBox peareHTa A K TOBEPXHOCTH TBEPJIOM YACTHIIBI Y€pEe3 CIIOU Ta3a, 00€THEHHBIN TUM
KOMIIOHEHTOM Ha3bIBAETCH. . .

A) BHemHsAa quddy3us;

b) BuyTpennss nudpdysus;

B) xumuueckas peakmusi.

- OTHOLIEHNE KOJIMYECTBA MOJIYYEHHOIO LIEJIEBOTO MPOAYKTa K TEOPETHYECKH BO3MOKHOMY
€ro KOJIMYECTBY IIPH 3a/IaHHOM CTENeHHU NpeBpallleHns HCXOJHOTO peareHTa Ha3bIBaeTcCl. . ...

A) CEeNeKTUBHOCTHIO;

b) BBIX0ZIOM Ha IPOMYIIIEHHOE CBIPHE;

B) akTUBHOCTBIO KaTanu3aTopa;



- CKOpoCTh XMMHMYECKOM PEaKLIMU BEIMKAa M IPEBBIMIAET CKOpocTh Auddy3uu, Torma ams
YBEJIMYEHUS POU3BOJUTEIBHOCTH U MHTEHCHU(PUKALIMK IPOLecca HY)KHO CTPEMUTCS] K YCTPAHEHUIO
TOPMO3SIILETO BIUSHUS TUPPY3Un. ITOT Caydaid COOTBETCTBYET. ..

A) rereporeHHOMY MPOLECCY NPOTEKAOIEMY B KUHETUUECKON 00JIacTH ;

b) rereporenHoMy mporieccy npoTekaroniemMy B 1udGy3noHHON 001acTu;

B) romorennomy nporeccy;

- COBOKYITHOCTh MapaMeTpoB, 00ECICUNBAIONINX YCTOMUMBOE M MAaKCUMAIIBHO (P (HEKTUBHOE
npoBenenne XTI Ha3pIBaercs. . ...

A) XUMHUKO- TEXHOJIOTUYECKUM MPOIECCOM;

b) MexaHMuecKUM IIpoLeCcCcoM;

B) TexHOIOrMUECKUM PEKUMOM;

I') xuMHuueckuM BO3CHCTBUEM.

- OTHOIIEHHE pEAIbHO MOJIYYEHHOI'O KOJIMYECTBA MPOAYKTa K MAaKCUMaJIbHO BO3MOKHOMY
€ro KOJINYECTBY, KOTOPOE€ MOIJI0O Obl OBbITh IMOJXY4YEHO IHPU JAHHBIX YCIOBMSIX IPOTEKAHUS
XUMHUYECKOW peaKkuu

A) KOHBEpCHIO;

b) cenextuBHOCTS;

B) BbIXOZ poayKTa;

I') akTuBHOCTH KaTanu3aropa

- HuskomonekyinsipHble COEIMHEHMs, MMEIOIIME JBOWHBIE CBSA3M, U3 KOTOPBIX IOIYyYaOT
BBICOKOMOJIEKYJISIPHBIE BEILIECTBA

A) MOHOMEpHI;

b) nonumepsr;

B) raser ctabmimzanuu HehTH

- [Ipu mpuxone unm pacxoje SHEPrun B (POpMe TEIUIOTHI I paObOTHl IPOUCXOAUT U3MEHEHNE
COCTOSIHUSL TEPMOJMHAMUYECKON CUCTEMbI Ha3bIBAEMOE ...

A) XMMHUKO- TEXHOJIOTUYECKUM IIPOLIECCOM;

b) ¢pu3uko-MexaHn4ecKuM MpoLeccoM;

B) MaccoobmMeHHBIM mporieccom;

I') TepMOMHAMUYECKUM IIPOIIECCOM.

- IIpoHuKHOBEHHNE Ta3000pa3HOroO peareHTa 4epe3 Mopbl TBEPAOIrO MPOAYKTa PEAKIUH K SIAPY
TBEPJIOTO PeareHTa Ha3bIBaeTCs. . .

A) BHewmHsAa quddy3us;

b) BHyTpenHss nudpdysus;

B) xumuueckas peakiusi.

- CKOpOCTh XUMHYECKOM peakiuu MpU JAaHHOM PEeKUME OCYIIECTBICHHUs Ipoliecca Maia 1o
CPaBHEHHIO CO CKOPOCTh MU Gy3UH HA CTAAUAX MPENIIECTBYIOIINX PEAKIIMN IPUHSATO Ha3bIBATh

A) rereporeHHsle IpoIEecChl MPOTEKaroIe B KWHETHYECKOH 00acTy ;

b) rereporennsie nporeccrl nporekaromue B 1uddy3nonHoit oonactu;

B) xaTanuTuyeckuii KpEKUHT;

I') runpoxpexuHr

- Yro o3HauvaeT noHsTue «auddepeHnnanbaas ceneKTUBHOCTR)?

a) Jlonto oT mepepabOTaHHOTO CBHIPbS, MOMIEIIET0 Ha MOJYYE€HHE LIeJIEBOTO MPOJyKTa MpPH
NPOBEICHUH CIOXKHBIX PEAKLUH;

6) OrtHoleHHe CcKOpocTed npsiMOM W 0OpaTHOW peakuud MpU NPOBEAECHUU TPOCTOM
o0paTHUMOU peakIny;

B) OTHOIIEHUE CKOPOCTH NepepaboTKU peareHTa A Mo OJHOM U3 peakiuil K 001el CKOpocTH
ero nepepaboTKH 10 BCEM OJJHOBPEMEHHO HAYIIUM PEaKIUsIM;

r) OTHOLIEHHE CKOpPOCTH NepepaboTKU peareHTa A K CKOpPOCTH 00pa3oBaHHUs IIEJIEBOTO
IPOIYKTA.

- Uro B TexHonoruueckux Kpurepusx s@dextuBHocTH XTC XapakTepuszyeT IMOHSATUE
UHTETpabHasl CENIEKTUBHOCTH?

a) Jlosro mepepaboTaHHOTO CHIPBS TIPU IPOBEICHUH MMPOCTON HEOOPATUMON PEaKIINM;

6) oo nmepepaboTaHHOTO CHIPbs IPU MPOBEAECHUH MTPOCTON 00paTUMOM peaKIiy;



B) CyMMapHYy0 JI0JII0 IepepabOTaHHOTO ChIPhsl IPU MPOBEICHUH CI0XKHBIX MapaIeIbHBIX

peaKIunii;

r) oo oT nmepepaboTaHHOTO ChIPbS, TIOLIESAIIECT0 Ha MOTyYeHHE IeNIEBOT0 MPOAYKTA MPH

MIPOBEJICHUH CIIOKHBIX PEaKIIHii;

- 2-M30nponuia—5-MeTHIIIMKIOTeKCAHO 110 CTPOCHHIO YIIIEBOAOPOAHOTO CKEJIeTa SBISIETCS
COCTUHEHUEM:

1. kapOOIUKINYECKUM;

2. TeTepOLMKINYECKUM;

3. HeTpeAeIIbHBIM;

4. apoMaTU4YeCKUM;

5. AlMKIINYECKUM.

- TpeTuuHBIM OTHOBAJICHTHBIM YTJIEBOAOPOIHBIM PAJUKAIIOM SIBIISIETCS:

1. Heorekcui;

2. OEH3WINIEH;

3. ammi;

4. TpeT.-eHTUI;

5. A30NEHTHIL

- BunimHaneHbIM IByXBaJIEHTHBIM YTJI€BOJIOPOJAHBIM PAIHKAIOM SBISETCS:

1. OeH3MIINIEH;

2. peHn;

3. M—TOJIHII,

4. o—beHuneH;

5. n—deHmneH.

- [To 3amecTUTENBHON HOMEHKIIATYPE COeIMHEHNE (PEHIIITUIKETOH Ha3bIBACTCS:

1. MeTunOBBIHi 3up OCH30MHON KUCIIOTHI;

2. (heHUTITUIIKETOH,;

3. 1 — ¢penmmponanon-1,

4. MmeTUII0OEH30aT;

5. OEH3UIATUIIKETOH.

- [1o 3amecTHTENBHON HOMEHKIIATYpE COEMHEHNE CYNIb(aHMIIOBas KUCI0TA Ha3bIBACTCS:

1. n — amuHOeHMICYNbPOHOBAS KUCIIOTA;

2. cynb(aHuIoBask KUCIIOTA;

3. 4 — aMHHOIIUKIIOTEKCAHCYTH()OHOBASI KUCIIOTA,

4. n — aMuHOOEH30JCYNIb()OHOBAS KUCIIOTA,

5. N — aMMHOOEH30iHAas KMCIIOTA.

- [lo ¢pyHKIMOHATBHBIM IPYIIIaM aHECTE3MH (3TWIOBBIN 3(hUp N-aMUHOOEH30MHON KUCIIOTHI)
SIBIISICTCS:

1. amun u mpocToit 3¢up;

2. CHOXHBIN 2QUp U aMUH;

3. KeTOH H pocToit 3¢up;

4. xapOoHOBasl KUCIIOTA, MPOCTON APUP U aMUH;

5. mpocToii a¢up.

- TIlo ¢yHkuumoHaneHeIM  rpynnam  geHwicanummiaTr  (peHw oBeld  3¢up  O-
THJIPOKCUOCH30MHOM KUCIIOTHI) SIBIISETCS:

1. kapOoOHOBAs KUCIIOTA;

2. ciupr;

3. KeTOH, npocToi ¢up, GpeHou,

4. KETOH,;

5. denon, cnoxHsIi 3dup.

- Bce arombl kucioposia sSBIAI0TCS Sp3— rHOPUIHBIMU B COCTaBE:

1. musTHIOBOTO (Upa;

2. METOKCHOEH3014;

3. dbenom;

4. N— ruApoKCUOEH3UIOBOTO CIIUPTA;



5. ABEIEBOYKCYCHOM KUCIIOTBHI.

- Bce aToMbl KHMciaoOpoJa MMEIOT NHPUAMHOBOE CTPOEHHE B COCTaBe (DYHKIIMOHAJIbHOU
TPYIIIbL:
. (heHo10B;
. KapOOHOBBIX KUCIIOT;
. QJIBJIETU/IOB;
. CHUPTOB;
. CIIO’KHBIX 3(hHpoB.

- EcTb rerepoaTomsbl ¢ MUPPOJILHBIM CTPOCHUEM B COCTaBE (PYHKIIMOHAIBHBIX TPYIIIL:

1. apomMaTuyecKkue aMHUHbI;

2. mpeenbHble anmupaTHYeCcKe aMIHBI;

3.anudaruyeckrue aMUHBI;

4. HUTPO30COCTUHCHHS;

5. anbaeruabl.

- BepHo nm yTBep)KIeHHME YTO CKOPOCTH TOMOI€HHOTrO TIporecca 0ojblle, YeM CKOPOCTh
reTeporeHHoro mporecca.

- B rereporeHHo-KaTaJIMTUYECKOM IIpoLiecce

A) pearupyrolye BelecTBa U KaTaJu3aTop HaXOAsATCs B OJHOM (asze

B) pearupyromnue BemecTBa u KaTaIu3aTop HaAXOIATCS B pa3HOH ¢ase dase

B) pearupyromiue BeriecTBa HaXoATCs B pa3HbIX (a3ax

I') pearupyromniue BemecTsa u MPOAYKTHI PEaKIUU HAXOIATCS B Pa3HbIX (hazax

- K TexHojorMueckuMm IoKa3aTelsiM KaTajau3aTopoB OTHOCATCS (BBIOOp OJHOrO WM
HECKOJIbKO BAPUAHTOB)

A) AKTHBHOCTB, CEJICKTUBHOCTh

b) KonBepcusi, "HTEHCUBHOCTD

B) Temnepatypa 3akuranusi, TEIIONPOBOAHOCTD

I') Crenenp npeBpalieHus, IpoOU3BOIUTEIILHOCTD

- Camast MeJUIEHHas cTaaus Mpoliecca, KOTopas 3aMeJIseT BECh MPOLIECC, HA3bIBAETCS .. ..

- BepHo nu yTBepkIeHME, YTO NPU YBETUYECHNUH IJIOLIAAN KOHTAKTa (a3 CKOPOCTh PEAKIINH B
TETEPOreHHOM IIPOLIECCE YMEHBIIAETCS

- K rugpaBnudeckum npoieccaM OTHOCSTCS (BBIOOP OJJHOTO MJIM HECKOJBKHUX ):

A) Ocaxaenue, CEBI00KIDKEHUE,

b) Ucnapenue, s3xcTpakuus

B) IlepemennBanue B )xuakoi aze, GuiIbTpoBaHue,

I') AncopOuus, HarpeBaHUE

- BepHo 11 yTBepxkeHUe, YTO Npu TypOyJIE€HTHOM peXHUME ABMKEHHs KUAKOCTEH cpenHsis
CKOPOCTb JIBUJKEHUS ’KHUJIKOCTH OJJMHAKOBA 110 CEUEHHUIO.

- IIponiecc pasneneHus KUIKUX WIHA Ta30BbIX HEOJHOPOJHBIX CHCTEM ITyTEM BBIICIICHUS U3
YKUJKOM MITM Ta30BOM (pa3bl TBEPABIX WM KUIAKUX YACTUIL JUCIIEPCHOM (a3bl Ha3bIBAETCH . ...

- JIBmkyieit cuioit npouecca GUIbTPOBAHUS CIYXKHUT (BBIOOP OAHOTO MITM HECKOJIBKHX ):

A) Pa3noctb naBienuii nepeq GuIbTPOM U MOCIIE HETO

b) LlenTpobexHas cuia, OKa3bIBaloOIIas AaBJIeHUE Ha (PUITBTP.

B) Pa3nocTs koHIIEHTpaIuii nepen GuIbTpoM | Mocjae HETo

I') PaznocTh TeMmepaTyp cMecH nepes pUiIbTpoM U MOocie Hero

- Ilponiecc mpuBefeHHs] TBEPAOTO0 3€PHHUCTOTO MaTepuaia B COCTOSHUE, NMPU KOTOPOM €ro
CBOMCTBA MPHUOIMKAIOTCS K CBOMCTBAM KMKOCTH, Ha3bIBACTCA . ...

- Anmapatbl, IpUMEHSEMBI JUIs CKATHsI Ta30B:

A) Hacocsl

b) Komnpeccopst

B) TennmooOMeHHUKH

I') Memanku

- MexaHunueckoe nepeMeIMBaHie OCYIIECTBIIETCS TP TOMOIIM alllapaToB:

A) Memanok

b) Bap6otepos

DN AW~



B) Lentpudyr

I') Bentunstopos

- [IneBMaTHUECKOE NEPEMEIINBAHNE OCYIIECTBISAETCS IIPU TOMOLIN PEAKTOPOB:

A) Memanok

b) bapGotepos

B) Lentpudyr

I') Bentunsatopos

- K MmaccooOMeHHBIM MpolieccaM OTHOCSTCS (BBIOOP OJHOTO MM HECKOJIBKHUX )::

A) Pextudukanms, ancopouus

b) NonnbIit 0OMeH, SKCTpaKIus

B) AGcopOuiust, KOHBEKIUS

I') Ocaxxnenue, punpTparus

- JIBIKy1IeH cuitoil mporiiecca MaccooOMeHa SBISIETCS:

A) PazHocTb naBnenuii 18yx (a3

b) 'panueHT KOHLIEHTpallUK pacipeiesiIeMOro BellecTBa

B) Paznocts Temmneparyp nByx a3

- CriocoObI Maccornepenayu (BbIOOp OJHOTO HIIM HECKOJIBKHUX ):

A) Monexynspuas nuddysus

b) KonBektuBHas nuddysus

B) TemnoBoe uznyuenue

I') CyOnmumarust

- DKCTpAaKIUs — 3TO MPOIECC:

A) Ilpouecc normouieHuss razoB WM MapoB U3 Ta30BbIX WJIKM MApOBBIX CMECEH XKUAKUMU
MOTJIOTUTENSIMU

b) W3BnedeHus oHOTO MM HECKOJIBKUX PACTBOPEHHBIX BELIECTB U3 OJHOM KUAKOWU (hazbl
npyro# ¢azoi, MpakTUYeCKH HECMEITUBAIOIIEIICS C TEPBOA.

B) Ilponecc normiomuieHus ra3oB WK MapoB TBEPABIMU MOITIOTUTEISIMHU UM TOBEPXHOCTHBIM
CJIOEM JKHJKHX TOTJIOTUTENEH.

I') Boiaenenuss TBepnoil ¢a3pl Nmpu 3aTBEPAEBAHUM BEILIECTB, HAXOIALIUXCS B JKUIKOM
COCTOSTHUH, WJIU TPOLIECC BBIIEIEHHUS TBEPJOTO paCTBOPEHHOTO BELLIECTBA U3 PACTBOPA

- AGcopOums — mporiecc:

A) Beoinenenus TBepAod (as3bl NMpU 3aTBEpPAEBAHUM BELIECTB, HAXOAIIUXCA B JKUAKOM
COCTOSTHUU, WJIU MPOLIECC BBIIECICHUS TBEPJOT0 paCTBOPEHHOTO BEILIECTBA U3 PACTBOPA

b) U3BnedyeHuss 0AHOTO MIIM HECKOJIBKHX PAaCTBOPEHHBIX BEIIECTB M3 OJHOW >KUIKOW (a3bl
Ipyro# ¢a3zol, NpakTUYECKHU HECMEIIUBAIOLIEICS C TEPBOM.

B) TIlornomieHuss Tra3oB MM MapoB M3 Ta30BbIX WM TAapOBBIX CMecedl IKUAKUMHU
HOTJIOTUTENSIMU

I') B) Ilpouecc mnorjouieHns Tra3oB WM HapoB TBEPAbIMU IOTJOTUTENSAMH WIH
MOBEPXHOCTHBIM CJI0EM KHUAKUX MOTJIOTUTENEH.

- B ocHOBe nporecca abcopOIuH JEKUT 3aKOH:

A) bepuynnu

b) Payns

B) Coxpanenus macchl BeliecTna

I') [TocTrositHCTBa cocTaBa

- AncopOuus — 3TO Iporiecc:

A) moryiomeHus ra3oB WINM NapoB TBEPABIMH INOTJIOTUTEISIMH WM MOBEPXHOCTHBIM CIIOEM
JKUIKUX ITOTJIOTUTEIEH.

b) IlornomieHuss ra3oB WM MAapoB M3 Ta30BbIX WJIM NAPOBBIX CMECEH JKUIAKUMU
MOTJIOTUTENSIMU

B) U3Bnedenuss 0AHOTO MJIM HECKOJIBKUX PACTBOPEHHBIX BEILIECTB M3 OJHOW >KUAKOU (a3bl
npyro# ¢azol, NpakTUYECKH! HECMEIIUBAIOLIEICS C TEPBOM.

I') npouecc pazneneHus KUIKMX OJHOPOJHBIX CMECEH Ha COCTABIISIIOIIME MX KOMIIOHEHTHI
WJIU TPYIIBI KOMITOHEHTOB ((hpakiiy) B pe3yabTaTe B3aMMOJICHCTBHS ApOBOU U KUAKOH (a3.

- Pextudukanus — 3to nporecc



A) IlornomeHus ra3oB WIM NApOB TBEPABIMH IMOTJIOTUTENSIMU WM MOBEPXHOCTHBIM CIIOEM
KUJIKUX NOTTIOTUTEIIEH.

b) Ilornomenuss ra3oB WJIM TMAapOB W3 Ta30BBIX WM TMAPOBBIX CMECEH KHIKUMU
HOTJIOTUTENIAMH

B) U3Bnedenus: 0HOTO MJIM HECKOJIBKUX PACTBOPEHHBIX BEILIECTB M3 OJHOW >KUAKOW (as3bl
JIpyrou ¢azoi, IPaKTUISCKH HECMEITUBAIOIICHCS C TIEPBO.

I') Pa3nenenus >KUOKUX OJHOPOJIHBIX CMECEW Ha COCTaBISIOIIME MX KOMIIOHEHTHI WIIU
IpyMIbl KOMIOHEHTOB ((pakLuy) B pe3y/ibTaTe B3aUMOAEHCTBHS TapOBOM U KUIKOH (a3.

- Kpucramnumzanus npeacrasiser coboil mporecc:

A)nornouieHus ra3oB WIM MapoB TBEPAbIMU IMOIJOTUTENSAMH WINM IOBEPXHOCTHBIM CIIOEM
JKUJKHUX HOTJIOTUTEIIEH.

b) IlornmomieHus ra3oB WIM MapoB U3 Ta30BbIX MM IapOBBIX CMECEH KUIKUMHU
HOTJIOTUTENISAMU

B) U3BnedeHus ofHOrO WJIM HECKOJBKUX PACTBOPEHHBIX BELIECTB M3 OJHOW >KUAKOW (a3bl
Ipyroii (hazoil, MPaKTUYECKH HECMELIHBAIOIEHCS ¢ IEPBOA.

I') Beigenenust tBepmoil (as3bl mpu 3aTBEpACBAHUM BEILECTB, HAXOASIIUXCA B OKUIKOM
COCTOSIHMH, WJIN ITPOLIECC BBIJEICHUS TBEPAOrO0 paCTBOPEHHOIO BEUIECTBA U3 PACTBOPA.

- K rerioBbIM npoueccam oTHOCATCS (BBIOOP OHOTO UM HECKOJIBKUX)::

A) Konpnencanus, BelliapuBaHue

b) AncopOnust, SKCTpaKIus

B) IlepememuBanue B )xuikoi ¢aze, GuiIbTpOBaHUE,

I') HarpeBanue, ucnapenue

- Cmoco0bl  pacrpocTpaHeHHs] TEIUIOTHI (BUABI TEIIOOOMEHa) (BBIOOD OJHOTO WA
HECKOJIbKHX ):

A) TemnnonpoBogHOCTH

b) KonBekuust

B) TennoBoe nuznyuenue

') Muddysns

) Termonepenaua

E) Ucnapenue

- Bun tennooOMeHa, KOTOpbII BO3MOXKEH B YCIOBHUSAX TECHOTO CONPUKOCHOBEHUS MEXKIY
OTJIEIIbHBIMU YaCTULIAMU TEJIa Ha3bIBAETCA ...

- KonBeknus — 3o

A) mepeHoC Tema 4acTUIAMM KamleJbHBIX JKUIKOCTEH U ra30B IyTeM HMX MepeMeIleHUs U3
OJIHOH YacTH MPOCTPAHCTBA B IPYTYIO

b) nepenoc temia npu CONpUKOCHOBEHUH YacTHUIL TeIa

B) U3nyuenus temnsa B BUIE JTy4YUCTONW SHEPTUU

I') mpouecc mepeHoca Temia OT Oojiee HArpeTodl JKUIAKOCTH K MEHee Harperoi dvepes
Pa3IEISAIOMIY0 UX CTEHKY

- Temmonepenaua —

A) mepeHoc Terula YacTUIaMU KarelbHBIX KUAKOCTEH M ra30B MyTEeM HMX MEepeMEIleHus U3
OJIHOM YacTH MPOCTPAHCTBA B IPYTYIO

b) nepenoc temna npu cOnpuKOCHOBEHUHU YacTHUII Tella

B) M3nyuenus teria B BUAE JTyYUCTON SHEPTUU

I') mpouecc mepeHoca Temya oT Oojiee HArpeTod MXUAKOCTH K MEHEe HarpeToi uepes
pa3IEeAOIYIO UX CTCHKY

- JIBUMKyIIEH CHUITOMN TEIJIOBBIX MPOLIECCOB SIBIISECTCS:

A) rpaiMeHT TeMIepaTyphl

b) rpaauent naBnenus

b) I'panueHT KOHIEHTpALMU PaCIpenEIsIeEMOr0 BENIECTBA

- HarpeBanue — npomuecc

A) mporecc MOHMKEHUSI TeMIIepaTyphl MepepadaThiBaeMbIX MaTE€pPHUalIOB MyTEM OTBOJAA OT
HUX TeIuia

b) IloBeiieHus Temmeparypsl nepepadaTbiBa€MbIX MaTEepUAJIOB IIyTeM IOJBOJIA K HUM Terla.



B) Cxxmxenust mapoB BEILIECTBA IIyTEM OTBOJA OT HUX TEIUIa

I') KoHuieHTpupoBaHus pacTBOPOB TBEP/bIX HEJIETYUHX BELIECTB IyTEM YAAICHUS

U3 HUX JIETYy4ero pacCTBOPUTEIIA B BUE Iape

- [Ipouiecc NOHMKEHUS TeMIepaTypbl IepepadaTbIBaeMbIX MaTEPUAJIOB IIyTEM OTBOAA OT HUX
TeIlla Ha3bIBaeTCA ...

- [Ipouecc cxvkeHuUs IapoB BELIECTBA ITyTEM OTBOJA OT HUX TEIljla Ha3bIBACTCA ...

- [Iponiecc KOHLIEHTPUPOBAHUS PACTBOPOB TBEPABIX HEJIETYYUX BELIECTB IIyTEM YAAJICHUS U3
HUX JIETY4ET0 paCTBOPUTEIIS B BUJIE IIapa Ha3bIBACTCH ...

- TenoBoe uznyueHue -

A) mepeHoc Temla 4acTULAMM KaleJbHbIX >KUIKOCTEH U ra30B IyTEM MX NepeMeIleHUs U3
OJIHOM 4aCTH IPOCTPAHCTBA B APYIYIO

b) nepenoc Teruia npu CONPUKOCHOBEHUH YaCTHUIL TeJla

B) U3nyuenus temna B BUAE Jy4YUCTON SHEPTUU

I') npouecc mepeHoca Temia OT Oojiee HArpeTodl JKUIAKOCTH K MEHee HarpeTroi dvepes
pa3IeAoIyIO UX CTCHKY

- [Ipu oTcyTcTBUM TeII00OMEHA C OKpYXKaroIlel cpeioil XUMUUECKUI peakTop sABISETCS ...

- OCHOBHBIM IOKa3aTesaeM paboThl peakToOpa, CBUAETENbCTBYIOLIUM O €r0 COBEPLICHCTBE U
COOTBETCTBUH 3aJaHHOM LIEIH, SIBJISETCA ...

- PeakTop Ha3pIBaeTCsA N30TEPMUYECKUM,

A) Ecnu 3a cuer TeriooOMeHa ¢ OKpy»Karollei cpefoil B HeM 00ecrieyuBaeTcs MOCTOSHCTBO
TEMIIEpaTypBhl.

b) IIpu oTcyTcTBUU TEII0OOMEHA C OKPYXKAIOIIEH cpenoit

B) Ilonaepxanue HEOOXOAMMOW TeMIEpaTypbl MPOLECCa OCYLIECTBISIETCS TOJBKO 3a CUET
TEIUIOTHI XUMHUYECKOT0 Ipoliecca 0e3 UCIOIb30BaHUS BHEIIHMX UCTOUHUKOB SHEPIHH

- PeakTop Ha3pIBaeTCsA aBTOTEPMUYECKUM,

A) Ecnu 3a cuer TeriooOMeHa ¢ OKpy»Karollei cpefoil B HeM 00ecrieyuBaeTcs MOCTOSHCTBO
TEMIIEpaTypBhl.

b) Ilpu oTcyTcTBHM TemsI000MeHa ¢ OKpY»Karoliel cpeaoi

B) Ilonnepxanue HEOOXOAMMON TeMIEpaTyphl MpOIecca OCYLIECTBISETCS TOJIBKO 3a CUEeT
TEIUIOTHI XUMHUYECKOT0 Ipoliecca 0e3 UCTO0Ib30BaHU BHEITHIUX UCTOUHUKOB SHEPTHH

- [1o cnocoOy opranuzanuu mnporecca XuMUYECKUE peaKkTOphl MOAPA3AEIAIOT Ha :

A) nepuoanyeckue, HeTpepbIBHbIE, TOIYHENPEPhIBHBIE

b) CrauunonapHsblie 1 HeCTallMOHAPHbBIE

B) peakTopsl cMelIeHHs U peaKTOPbl BEITECHEHUS

O0wmee pacnpenenenne 0a110B TEKYIEro KOHTPOJIS 10 BUAAM y4eOHBIX padoT 1Jisl CTY/ICHTOB

. 1 mpakTu4eckoe 3aHATHE,
PeliTunr-konTpons 1 15
TECTUPOBAHUE
N I mpakTryeckoe 3aHsATHE
PeliTuHr-KOHTpOIH 2 P ’ 15
TECTUPOBAHUE
. 2 MpaKTUYECKUX 3aHATUS
PefiTuHT-KOHTpOITH 3 P ’ 30
TECTUPOBAHUE
[Tocewmenue 3ansaTuii 16
CTYJICHTOM
JlonmotHUTE IbHBIE OaJTBI 5
(6onychI)
BrinosiHeHue ceMecTpoBoro
IJIaHa CaMOCTOSITEILHOM 19
paboThI




2. IIpome:kyTOUYHAS aTTECTANUA MO AUCIHUIINHE
ITepeyeHb BOPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOH.
IlepeyeHb MpaKTHYECKMUX 32/1a4 / 3aJJaHUI K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OlleHKOH (pu
HAJINYMH)

Temsl 11 yCTHOTO oIpoca
I1K-1

brok 1 (3HaTh)

1. XuMudeckuil peakTop, MOJEIUPOBAaHUE U MaTEMaTUYECKask MOJIETb.

2. Uepapxudeckuii moaxo. B MojenupoBanuu. Kinaccupukanus KaTaTuTHUECKUX TPOIIECCOB.

3. Konnenuus muddepennmanbaoro 3-x (azHOro peaxTopa: BBIOOpP MOJENH, pacder
CKOPOCTH JUIsl peakuuu 1-ro nopsaka.

4. JnddepeHInanbHblii peakTop: MOJENb W aJrOPUTM HAXOXKICHHUS CKOPOCTH PEaKIIMU
MIPOU3BOJIBLHOTO BUJIA (JIEHrMIOpOBCKas U CTENIEHHAs KHHETHKA).

5. Pa3zorpes 3epHa kaTanu3aropa B ra30BOM ITOTOKE.

6. K xakum BeniecTBaM OTHOCHUTCS IOHATHUE CTEIIEHb IPEeBpaleHUs ?

7. K kakuM BeliecTBaM OTHOCUTCS MOHSATUE CTENIEHb KOHBEPCUM?

8. Uto 0603HaYaeT TEXHOJIOTMYECKHI MoKazaTeab XA:

9. Kak Ha3bIBalOT COBOKYMHOCTh XHMHUYECKMX, MEXAaHHUYECKHX, (U3NUYECKUX U (UIUKO-
XMMUYECKHX IMPOLIECCOB, CBSI3aHHBIX JAPYr C JAPYTOM H© MPOBOAUMBIX B  OIpPEACICHHOU
MIOCJIEZI0BATENbHOCTH B LIEJISAX MOIYUEHUSI U3 ChIPbsi TOTOBOM MPOAYKIUU?.

10. Yto nenaroT 1151 BOCCTAHOBJICHHSI aKTUBHOCTHU Katajiu3aTopa?

11. Kak Ha3pIBaeTCs TpoILECC pacUIeIIeHHs HePTENPOAYKTOB TOJ ACHCTBUEM BBICOKHX
temrepatyp 480 — 850 0C?

12. Kak ocymiecTBisieTcsl 3KCTPAKTUBHAS AUCTUILIALUSA?

13. B ueM 3akitouaeTcs MPUHIUI pabOThI HEHTPAIbHOM ra30()pakiuOHHON YCTaHOBKU?

14. Kak Ha3pIBaeTcsl MOJBOJ peareHTa A K MOBEpXHOCTU TBEPAOW YaCTHUIIbl Yepe3 CIIOM rasa,
00e/THEHHBIN 3TUM KOMIIOHEHTOM?

15. Kak Ha3piBaeTcsi OTHOLIEHWE KOJMYECTBA IIOJYYEHHOIO IIEJIEBOTO MPOAYKTa K
TEOPETUYECKH BO3MOXKHOMY €r0 KOJIMYECTBY IPH 3aJaHHOW CTENEHU IPEBPALLEHUS HCXOJHOTO
peareHTa?

16. Koraa ckopocTb XUMHUYECKOM peakIMy BEJIMKA U MPEBBIIAET CKOPOCTh AU(dy3uu, Toraa
JUISL YBEJIMYEHUS MPOU3BOJUTEIBHOCTH M WHTEHCU(UKALMU Mpolecca HYXKHO CTPEMHUTCS K
YCTPaHEHUIO TOPMO3SIIEro BIUAHUA AU y3un.

17. Kak Ha3pIBaeTCsl COBOKYIIHOCTH IapaMETpOB, O0OECIEUYMBAIOIINX YCTOWYMBOE WU
MakcUMaibHO 3 dexTrBHOe nposenenne X TI1?

18. Kak Ha3pIBaeTcs OTHOIIEHHE pEaJbHO IMOJYYEHHOTO KOJMYECTBA MPOJIYKTa K
MaKCHUMaJIbHO BO3MOYKHOMY €ro KOJIMYECTBY, KOTOpPO€ MOIJIO Obl OBITH MOJYYEHO MPH JaHHBIX
YCIOBHUSX MPOTEKAHUSI XUMUYECKOW peakuu?

19. Kak ocymiecTBisieTcss pa3orpeB MOBEPXHOCTH KaTalu3aTopa C y4eToM CTe(aHOBCKOIO
IIOTOKa?

20. Koaddumuent yckopeHus: abcopOIiuu mpyu TOMOTEHHOUW PEaKInu.

21. OcoGeHHOCTH CTETIEHHON KUHETUKHU Ha MIPUMePE TIaCTUHBI.

22. Peakuus HyJI€BOTO MOPSAKA Ha chepuaeckoM 3epHe.

23. CremneHb WUCHOJB30BaHUS M KOIPPUIMEHT YCKOPEHUS IS CYCIIEHIUPOBAHHOTO
KaTajan3aTopa.

24. K kakuMm BelecTBaM OTHOCUTCS MOHSTUE CTETIEHb MPEBPAILLICHUS ?

25. K KakuM BeIecTBaM OTHOCHUTCSI IOHSATHE CTENIEHb KOHBEPCUU?

26. Yto 00603HaYaeT TEXHOJIOTMUECKUI MmoKa3zarenb XA?

27. Yro sBnsgercs snemenToM XTC?

28. AnmaparoMm B XTC sBnsercs?

29. Yro siBnsieTCS MEXaHUYECKUM 351IeMeHTOM B XTC?

30. Pacckaxkute npo TemioooMeHHbIi dnemeHT XTC?



31. Pacckaxkure npo maccooOMeHHbIH anemeHT XTC.

32. Pacckaxkute nipo s3Heprerudeckuii snemeHT X TC.

33. Pacckaxkure npo peakiuoHHbIi anement X TC.

34. Kakas mnoacucremMa HE OTHOCUTCS K OCHOBHBIM IIOJACHCTEMAM XUMHUYECKOIO
IIPOU3BOJCTBA?

35. Kakas nmoacucreMa OTHOCUTCS K OCHOBHBIM IOJICHCTEMaM XMMHUYECKOIO MPOU3BOJICTBA?

36. Uto siBnsieTCs HU3IIKUM YPOBHEM Hepapxudeckoi cTpykTypbl XTC?

37. KakuM ycnoBUsIM JOJDKEH YAOBJIETBOPATH JJIEMEHTapHbIH 00beM, i KOTOpPOTro
COCTaBJISIIOTCS OATaHCOBBIC YPABHEHUS?

38. Kakum momkeH OBITh 3JEMEHTApHBIM IPOMEKYTOK BpPEMEHHM TIPH COCTaBIICHUH
0aaHCOBBIX YpAaBHEHHH MJISI PEAKTOPOB, PaOOTAIONIMX B CTAIIMOHAPHOM pEKUME?

39.KakuMm JOMKEH OBITh DJIEMEHTapHBI IMPOMEKYTOK BpPEMEHH TMPU COCTaBICHHUH
0aaHCOBBIX YPaBHEHHM JJIsI PEAKTOPOB, PaOOTAIONIMX B HECTALIMOHAPHOM pEXUME?

40. Ilouemy OanaHcoBble ypaBHEHHUS (ypaBHEHHUS MAaTepUaIbHOIO U IHEPreTUYecKOro
0aJlaHCOB) COCTABJISIIOT OCHOBY MaTE€MaTUYECKOW MOJENU

XUMHUYECKOI0 peakropa?

41. Tlouemy mpu CTalMOHAPHOM pPEXHUME pPabOThl XMUMHUYECKOTO peakTopa B HEM HE
MIPOUCXOAUT HAKOIUICHHSI BEIIECTBA U TEIUIOTHI?

42. Kakoi moka3areib KauecTBa BOJBl XapaKTEPU3YeT COJACp)KaHHE B HEW CyMMapHOE
KOJIMYECTBO MMHEPAJIbHBIX W OPraHWYECKUX MPHUMECEH, HaXOJSAIIMUXCA B PACTBOPEHHOM U
KOJUJIOMIHOM COCTOSIHUU?

43. Ha3HaueHne XUMUYECKUX PEAKTOPOB

44, KuneTnka XuMHUYECKUX PEaKIIUn

45. Knaccudukaiusi XuMUYECKUX PEaKTOPOB

46. OCHOBHBIE TEXHOJIOTUYECKUE XaPAKTEPUCTUKU PaOOTHI peakTopa

47. BnusHHEe TEXHOJOTMYECKHUX I[apaMeTpOB PEaKIMOHHOIO TMpolecca Ha BBIOOP
KOHCTPYKLIMOHHOI'O MaTepuaia

48. XapaKTepuCTHKa pEakTOPOB Pa3INYHOIO TMIPOAMHAMHYECKOIO peKuMa

49. Pacuet peakTopa UaeaIbHOTO CMEIICHHS IEPHUOUUECKOTO JEHCTBUS

50. Pacuer peakTopa Ha€aJIbHOTO CMEIIEHUS HENPEPBIBHOTO NEUCTBUS

51 VYcrpoiicTBO, NMpUHIMI AEUCTBUS, 00JIaCTh NMPUMEHEHHUS, IPEUMYIIECTBA U HETOCTATKH
PEaKTOPOB JUIsl peakiii B ra30Boi (aze

52. YcTpoicTBO, MPUHIMN JEHCTBUS, O0JacCTh NMPUMEHEHHs], TPEUMYIIECTBA U HEIOCTATKH
PEaKTOPOB JUIsl peakivii B ra30Boi (aze

53. YcTpoilcTBO, MPUHLIMIT JAEUCTBUSA, 00JACTh NPUMEHEHHUS, IPEUMYIIECTBA U HEIOCTATKH
peakTopa Tuna

54. YcTpoicTBO, MPHUHIMM JEHCTBUS, O0JacTh MPUMEHEHHUS, MPEUMYIIECTBA U HEJOCTATKH
peaxkTopa s IOJy4YeHHs alleTUIeHa

55. YcTpoiicTBO, MPUHLIMIT JAEUCTBUSA, 00JACTh NPUMEHEHHUS, IPEUMYIIECTBA U HEIOCTATKH
peaxkTopa IJsl CUHTE3a COJISTHOW KUCIIOThI

56. YcrpoiicTBO, NPHUHLMI JIEHCTBUS, 00JacTh MpPUMEHEHUs, IPEUMYILECTBa U HEJOCTaTKU
peaxkTopa s XJIOpUPOBaHUS METaHa

bnok 2 (ymetsn)

1. Vder HECKOJBKMX KOMIIOHEHTOB IIpH ONPEIEIEHUU CKOpOCTH peakuuu. [lonsTue
JUMUTHpYIOIIEH cTaauu (mpumep peakuuu 1-1 nopsaxa).

2. HaGnromaemasi CKOPOCTh peakiiu it o0paTuMoit peakiuu. [Tpumepsr.

3. HaOmiomaemasi cKOpoCTh peakuuu B Tpex(a3sHOM peakTope € y4eTOM T'OMOTEHHOM
peaxkuu.

4. BeiBoa (popMysibl CTETIEHH MCIIONB30BaHMs Karaiau3aTopa Uil peakuuu 1-ro mopsaka. S.
OO11ast cTeneHb UCTIOIB30BAaHUS KaTaau3aTopa A 3-X (ha3HOro peakropa.

6. Biiusinue credaHOBCKOTO MOTOKA HAa MEX(a3HbIM MacCOMEPEHOC.

7. Bnusiaue crepaHOBCKOTO OTOKA HA MeK(a3HBIN TETUIONEPEHOC.



8. BeiBenuTe  ypaBHEHME  CBSI3M  MEXKIY  CTENEHSAMH  IpPEBpallleHuss  JBYX
pEareHToB,BCTYIAIOIIMX B peakmuio aA + bB=rR + sS, eciu u3BecTHO, 4TO AJI MPOBEACHUS PEAKIIUH
B35TO N MOJIb peareHTa A 1 n MoJjb pearenra B.

9. B yeM paznmuuus MeXAy JCUCTBUTEIBHOM M PABHOBECHOM CTENEHSAMM IPEBpaALICHUS
peareHTa?

10. C kaxoii uenbo Npu MPOBEICHUN XUMUYECKUX MPOLIECCOB B MPOMBIIUICHHBIX YCIOBUIX
OJIMH U3 PEareHTOB YacTo OepyT B M30BITKE O OTHOIICHHUIO K CTEXHOMETPHH PEAKIINN?

11. KakoBbl MyTH HCIIOJNIB30BAHUS peareHTa, B3SATOr0O B M30BITKE M HE BCTYNHBIIETO B
peakuuio?

12. BoiBeiuTe ypaBHEHHE CBSI3U MEXKIY BBIXOJIOM IMPOJIYKTa W CTENEHBIO MpPEBpAICHUS
OTHOTO W3 PEareHToB s 00paTMMOM XMMHYECKOH peakuuu, He COMPOBOXKIAIOMIEHCS
0OOYHBIMH B3aUMO/ICHCTBUSMHU.

13. PaccuuTaiite BbIXOJ NpojykTa P, ecim M3BECTHO, YTO INpHU MPOBEACHUU

nocneaoBareNbHbIX peakiuii A+ B=P + R, P + M=S + Z nonyuyeno 12 monp npoaykra P, 4
MOJIb POAYKTA S, a JJIsl IPOBEICHUsI peakiluii ObuT0 B3sATO Mo 20 MOJb peareHToB A u B.

14. BeiBeauTe ypaBHEHHE B3aMMOCBSI3M MEXKIY BBIXOJOM IEIE€BOr0 MPOAyKTa R, cremneHbro
IpeBpalleHus] peareHTa A U IOJIHOM CEJIEKTHMBHOCTBIO (@ IPU IPOBEICHUHM ABYX HEOOPATHMBIX
noclneaoBaTenbHbIX peakuuii A=R (ueneBas peakius), R=S (moGounas peakuus).

15. BeiBeauTe ypaBHEHHME B3aUMOCBSI3U MEXIY BBIXOJOM LIEIEBOIO IMPOJYKTAa, CTENEHBIO
IpeBpalleHusl peareHTa M TOJHOW CEJNEKTUBHOCTHIO MpPH  TMPOBEACHUM IMapaJICIbHBIX
oOparumbIx peaknmii aA + bB=rR (ueneBas peakuuns), a2A + b2B=sS (nmoGouHas peakuus).

16. Paccunraiite TONHYIO CENEKTUBHOCTb, €CIU TPU MPOBEIECHUU TOCIEI0BATEIbHBIX
peakuuit A = R + M (ueneBas peakuusi), R =S + N (mobounas peaxuus) noiaydeHo 6 Moiib
npoaykra R u 2,5 mone npoaykra S.

17. B roMoreHHoil XHMMMYECKOH peakIuu Yy4yacTBYIOT JBa peareHTa A u B. Peaxuus
UMEeT TMEepBbI MOPSJIOK MO peareHTy A W BTOpPOHM MOPSAOOK MO peareHTy B. VYBenudenue
KOHIICHTPALIMU KaKOTO peareHTa 1act 0oibimunii 3 ekt yBenrnuaeHus: CKOpOCTH peaKiuu?

18. BriBenure  ypaBHEHHE  3aBUCHUMOCTH  JU(PQEpEeHIMATIbHON  CENEeKTUBHOCTH  OT
KOHIEHTpAllUU peareHTa A sl mapauielbHbIX PeaKklMi, UMEIOIUX pa3HbIil NOPSAIOK MO peareHTy
A.

19. BemectBa A u B ydacTBylOT B JABYX NapajuIeIbHBIX pPEAKIUAX, MPUYEM YacCTHBII
MOPSZIOK 10 peareHTy A BbIIIE B IIEJIEBOM pEakLUU, a YaCTHBIA MOPSAOK IO peareHTy B Bblmie B
noOouHoi peakuuu. Kakue MOXHO cJenaTh pPEKOMEHJAIMM 110 HM3MEHEHHIO KOHIIEHTpaluii
peareHToB Juid oOecredeHus BhICOKOW nu¢p¢epeHruansHoi cenekTuBHOCTH? Kak MOXHO 3TH

PEKOMEHIalIUH BBITTOJIHUTH TIPU TEXHOJIOTHYECKOM 0(OpMIICHHH Tporiecca’?

20. OmnpenenuTe 3HEPTUIO aKTUBALMU PEAKIUM, €CIIU ITPU U3MEHEHUH TemrepaTypsl ¢ 450 1o
500 °C ee ckopocTh Bo3pacTeT B 2,73 pasa.

21. OmpenenuTte KOHCTaHTY CKOPOCTH 3TOH peakuuu npu temneparype 793 K, ecinu ee
sHeprus aktuBauuu E = 87,9 kJ{»/Mob.

22. XapakTepHble MaciuTaObl Uil 3€pHa KaTajau3aTopa, XapakKTepHble MacimTaObl B 3-X
(ha3HBIX cCUCTEMAX.

23. U3oTepMuyeckas TemMnepaTypa Ipu peakiiMy ¢ HCIIapEHHUEM.

24 Knaccudukarus 3-x ¢ha3HbIX peaKTOPOB.

25. Tlpumeps! nporieccoB B 3-(ha3HbIX peakTopax.

26. MeToapl TEOpUHU Pa3MEPHOCTEN JJIsl OLIEHKH apaMeTPOB MOJIEIIEH.

27. Indpdy3noHHas Moaenb peakropa (JUMUTHUPYET Tra30(azHblii KOMIOHEHT). ['paHuuHBIE
YCIIOBUSL.

28. Muddysnonnas moaens peakropa. [IpenensHsie ciyyan.

29. KakuMu MaTeMaTHYECKHMMHU OIepaToOpaMy  OINUCHIBAETCA MEPEHOC MUMITYJIbCa H
MacconepeHoc?

30. [Toyemy mpuw CTalMOHAPHOM pEXHUME PAOOTHI XHUMHYECKOTO peakTopa B HEM HE
IIPOUCXOJUT HAKOIUIEHHSI BELIECTBA U TEILJIOTHI?

31. ChopMynupyiiTe TOMYIICHHUS MOJICTH UACATHBHOTO CMEIIICHHUS.



32. KakoBbl OCHOBHBIE NPUUYMHBI OTKJIOHEHHUS OT MJAEAIBHOCTU B PEAIBHBIX peaKTopax
cMeleHus?

33. Ilouemy mpu cocTaBiIeHUU OAaJaHCOBBIX YPAaBHEHUH [UI peakTopa WUACaIbHOTO
CMEILICHHUsI B KauecTBE HJIEMEHTAPHOIO 00beMa MOXKET ObIThb HPUHAT IOJHBIH 00beM peakTopa?

34. CocraBbTe YypaBHEHHE MaTepHAIBHOrO OanaHca /s MEPUOIUYECKOTO pPeakTopa
U/1€aIbHOTO CMEIIECHUS.

35. Kakye mnpu3Haku MOTYT OBITh TIOJOXEHBI B OCHOBY KJIACCH(HUKAIMH XUMHUYECKUX
peaKkTopoB?

36. KakoBbl pa3nuuus B YCIOBHSX IIEPEMEIIMBAHUSA B IPOTOYHBIX PEAKTOPAX CMELICHUS
Y BBITECHEHUsA?

37. Kakoii pexum paboThl XMMUYECKOTO pEaKTOpa HAa3bIBACTCS CTAlMOHAPHBIM?

38. BO3MOKEH U CTallMOHAPHBIN PEXUM B MEPUOIUUECKOM peakTope? B monmyHenpepblBHOM
peakrope?

bnok 3 (BmameTs)

1 .Ad’poauHaMuiKa anmapaToB CcO CTAllMOHAPHBIM 3E€PHHUCTBIM clioeM. KoHcTpykmuwm
pacIpeesuTeNIbHBIX YCTPOUCTB.
. Pactipenenenne xuakoctu B 3-X Ga3HbIX peakTOpax C HEMOABMKHBIM 3€PHHUCTHIM CIIOCM.
3. YCIICH3UOHHBIC PEaKTOpa C MEXaHUYECKUM NIEPEMEIIUBAHUCM.
4. CycnieH3MOHHBIC PeaKTopa ¢ epeMenInBaHueM 0apOoTakeM.
5. 3 -x (ha3HBIC peakTopa C MCEBA00KMKCHHBIM CIIOEM.
6
7
8

\9)

. Kak MoxeT ObITh 1OJIy4€eH XJIOPAHTHIPUA YKCYCHON KUCIOTHI?
. Kak u3mMeHuThCsl CKOPOCTh XUMHUUYECKOW PEaKLUU MpU yBeJIMUEeHUU TeMiiepatypsl Ha 100C?
. IIpu kakux ycnoBusix xjaop HE Moxer ObITh noxydeH?

6. Uemy paBHO 0OIee KOJUYECTBO PA3TUYHBIX TPHUIENTHUIOB, KOTOPHIE MOTYT OBIThH
MOJIyYEHBI U3 MIMIMHA U TPEOHUHA?

7. ConepkaHMeM KaKHX 3JIEMEHTOB B BOJIe 00YCIIaBIMBAETCS BpEMEHHAs! ’KECTKOCTh?

8. ConeprkaHreM KaKuX 3JIEMEHTOB B BOJIE 00YCIIaBIMBACTCS MOCTOSIHHAS KECTKOCThH?

9. ITouemy 5>(QPEKTUBHOCTD MOBBIIIEHUS TEMIIEPATyphl, KaK CpPEICTBA OTHOCHTEIBHOTO
YBEJIMYEHUS CKOPOCTM pEeaklM{, BbIIIE NpPU HU3KUX TEMIlepaTypax, YeM IpU BBICOKHX
TeMIeparypax?

10. ITpoananusupyiite 3aBUCUMOCTh TUG(EPEHIMATBEHON CEIEKTUBHOCTH OT TeMIIepaTyphl
JUTSL IBYX TapaJlyIeNIbHBIX PEaKUUid OAMHAKOBOTO MOPSIKa.

11. Onpenenute 00BEM MPOTOYHOTO PEAKTOPA HIACATHHOTO CMEIICHUs, HEOOXOIUMBII
JUIsL JOCTH)KEHMsI CTEIEHM IIpPEBpalleHMs] HCXogHoro peareHta xA = 0,85 mpu mnposeneHuun
peakuun 2A=R + S, eciu cA,0=2,5 kmonws/M3, k = 18,2 M3/(kMonbe4), peareHTbl OJAIOT B
peakTop ¢ 00beMHBIM pacxoaoM v = 1,2 m3/4.

12. Onpenenure CTENEHU MpeBpalleHUss peareHToB A u B Ha BbIXOJE€ W3 TPOTOYHOTO
peakTopa uaeaiabHoro cmemenus oovemoM 0,5 M3 mpu mpoBenenuu peakiuu A +B =R + S,
ectm CA,0 = 1,2 xmomp/M3, CB,0 = 1,6 xMonws/M3, oO0beMHBIH pacxon v = 5 m3/4, KOHCTaHTa
ckopoctu k = 12 M3/(kmomb-4).

13. B OpoTOYHOM peakTope HIACaTbHOr0 CMEIIeHUus npoBoasT peakmuto 2A R+ S,
IPOTEKAaroIyto B ra3oBoii (aze mpu temneparype 800 K u naBnenuu 6-105 Ila.

14. B peakTop mojgaroT cMmech, 0OObeMHas O peareHTa A B KoTopoil cocrtaBiser 70 %,
a oOwbemHas nons MHEpTHOro kommoHeHTa — 30 %. Ompenenure cpenHee Bpems MpeObIBaHUS,
HEO0OXOaMMOe NIl TOCTHKEHUsSI CTereHu mpeBpamieHus xA = 0,8, eciam KOHCTaHTa CKOPOCTH k
= 414,7 m3/(kmob-1).

15. B mpoTOYHOM peakTope HIACATHPHOTO CMEIICHUS MPOBOAAT OOpPATUMYIO PEaKIHIO.
Onpenenure 00beM peakTopa, HEOOXOJUMBIM AN JOCTMDXKEHUS CTENEeHU MpeBpalleHHs,
cocraBisroniet 75 % paBHOBeCHO#, ecnmu oObeMHblid pacxox v = 0,01 m3/4, k1 =0,18 u—1, k2 =
0,24 u—1



16. B xakux cimy4asx HOSBIISCTCS HEOOXOAUMOCTh YHCIEHHOTO (Hampumep, rpaduueckoro)
pellieHus ypaBHEHHUs MaTepuajabHOro OajaHca MPOTOYHOTO PEaKTOpa HICATbHOTO CMEIICHUS IS
OmpeJieNICHUs] KOHLIEHTPAIlMK PeareHTa Ha BBIXOJIE U3 peakTtopa? B uem cyTh Takoro pemieHus?

17. Omnpenenure KOHIEHTPAIMIO peareHTa A Ha BBIXOJE W3 MPOTOYHOIO pPEaKTopa
UCabHOTO CMeleHuss o0bemoM 1,2 M3, ecnmu Ui mpoBeAcHust peakuuu A=R + S mopator
peareHT A ¢ HavanbHOU KoHueHTpanuend CA,0 = 1,5 kmonb/M3 1 00beMHBIM pacxoiom 3 M3/4.

18. B mpoTOYHOM peakTope HACaTbHOTO CMEIICHUS TpPHU TPOBEIACHUH PEaAKIMH IEPBOTO
nopsigka A= R pocturhyra creneHs npeBpamieHus peareHnta A xA = 0,8 mpu temmeparype,
Korga KoHcraHta ckopoctu k = 0,2. Bo cKoJbKO pa3 MeHbIIHMH 00BEM peakTopa HIACaTIbHOTO
BBITECHEHUS MNOTpeOyeTcsl [Uisl MPOBENEHHUs 1TOM K€ peaklud NpU MPOYMX PaBHBIX YCIOBHSIX
(oObemHBII pacxon U TeMnepaTypa)?

19. Peakumst A + B R onuceiBaeTcs KUHETUUECKUM YpaBHEHHEM BTOporo nopsaka. [lpu ee
NPOBEICHUHN B PEaKTOPE UJCATLHOIO BBITECHEHHS 00BEMOM V JIOCTUTAETCS CTENEHb MPEeBPALCHUS
xA= 0,9, eciu CB,0: CA,0= 2. Kakum 10/KHO OBITHh OTHOIICHHE HAYaJbHBIX KOHIICHTPAIIUA
HCXOJIHBIX PEareHTOB, YTOOBI B PEAKTOPE MICAIBHOTO CMELICHHUS paBHOTO 00beMa V IpH paBHOM
00BEMHOM pAacxojieé PEeaKIMOHHOW CMECH IOCTUTallach Ta K€ CTENeHb IpeBpalleHus?

20. DOKcrnepuMEHTAJbHBIE  METOJbl  ONpPENEICHMS] TUAPOJAMHAMUYECKHX  PEXKHUMOB,
pPacTBOPUMOCTH Ta3a, JOJH raza u )KHJIKOCTH B TpeX(a3HbIX peakTopax.

21. DkcnepuMeHTanbHble MeTobl: OmpeneneHne Mpo0JIbHON TUCIIEPCUH, pacTpeeiIcHIe
KUJKOCTU B TpeX(a3HbIX peaKTopax.

22. Tpexda3zHbie peakTopa ¢ HeTIOABIKHBIM clloeM: MaccomnepeHoc JKUAKOCTh-KaTaanu3aTop.

23. Tpexda3zHble peakTopa ¢ HEMOABIKHBIM clioeM: MacconepeHoc ra3-»KuIKOCTh.

24. JTabopaTtopHbIe 3-X (a3HbIC peaKTopa I U3YUYCHUS KHHCTUKH.

25. UnTepriperanus SKCIIEPUMEHTAIbHBIX JaHHBIX IPU UCCIIEI0OBAHUN KUHETHKHU.

26. Kakast )keCTKOCTb BOJIbl YCTPAHSETCSI U3BECTKOBBIM METOJIOM?

27. B Kackaje peakTOpOoB HACAIBHOIO CMENIEHUs MpoBOAAT peakiuio A + 2B=R +2S no
noctuxkeHust 80 %-HOW cTemeHM IpeBpalleHus] peareHTa A.

28. OmpenenuTe 4YMUCIO CEKIUH M CyMMapHbli 00beM Kackala peakTOpoOB  JUIS
CIEMYIONIUX YCJIOBHH ocymiecTBienus mpouecca: ¢ A,0 = 1 xkmons/mM3, ¢B,0 =1 kmons/m3, k =
0,2 m3/(kmonb-u), o6beM Kaxkaol cekmuu Vi =1 m3, oObemHblii pacxonq v = 0,2 mM3/4.
Onpenenure Takke 00bEM EIUHHUYHOTO PEAKTOpa HUIACATHHOTO CMEIICHHS W 00bEeM peakTopa
UJI€aIbHOTO BBITECHEHUS JIsl TEX )K€ YCIOBUM MPOBEAEHUS MTpoLiecca.

29. IlpenMy1iiecTBa U HEIOCTATKU peakTopa OapOaTa)kHOTO THIIA

30. IIpenmyiiecTBa 1 HETOCTATKU PEAKTOPa MIIEHOYHOTO TUIA

31. IlpeumyiiecTBa U HEJOCTATKH peaKkTopa NEHHOIO TUIIA

32. IlpeumyiiecTBa ¥ HEIOCTATKH MHOTOCEKIIMOHHOTO SpIUGTHOTO arnmapara

33. [IpeumyiiecTBa 1 HEIOCTATKU 0apOATAKHOTO KOKYXOTPYOUaTOro peatopa

34.IlpeuMyiiecTBa U HEIOCTATKH CEKIIMOHUPOBAHHOTO KOKYXOTpyOUaTOro peakTopa

35. Knaccuuxanuss peakTopoB JUIsl HEKaTaJIUTHUECKUX PpEeaKLUi CUCTEMBbI Ta3-TBEpPOE

36. Pacuer BpeMeHU KOHTaKTa TBEpPJOr0 peareHTa MpH 3a/laHHOM CTENEeHH IpeBpallleHuUs,
NPy PA3IMYHBIX JIMMUTHPYIOIMUX cTagusx: auddy3us B ITUleHKe Taza; nuddy3us B 30I¢€;
XUMHUYECKas peaKius

37. PeakTopsl Uil KATATUTHYECKUX PEAKIMM, X Ki1acCU(pUKaLIUs

Meroanyeckue MaTepuaibl, XapaKTepU3yOIIMX NPoLeypbl OLlCHUBAHUS

NuauBuayanbHbIA CEMECTPOBBIM PEHTHHT CTy/IeHTa (POPMHUPYETCS Ha OCHOBE JIEHCTBYIOIIETO
B BY3e Ilonoxenus "O mnpoBeaeHMM TEKYHIETO KOHTPOJSI YCIEBAEMOCTH M IIPOMEXKYTOUHOU
aTTecTanuu ooyJaronumxcs'.

[IpomexxyTouHasi arTecTalusl OCYILECTBIAETCS IyTeM (OPMHUPYIOTCS WHAMBUIYAIbHBIX
3aJIaHUN JUIS KaKJ0T0 CTYJEHTa Ha OCHOBE KOHTPOJIbHBIX BOIIPOCOB.

B Teuenue cemecTpa CTYACHT MoOJydaeT Oajuibl yCIIEBA€MOCTH 32 BBITIOJHEHHE BCEX BUIOB
y4eOHbIX mnopyudeHuil (popMupyercs HHIMBUAYAIbHBIH PEUTUHI CTyAE€HTAa IO KOHTPOJIBHBIM



HEJIeNsIM) : TOCEICHHUE JICKIIUH, BHIIOJHEHNE MPAKTUYECKUX paboT. 3a4eT BhICTABISIETCS B clydae,
€CJIM UTOTOBAs OIICHKA CTY/ICHTa COCTaBJsieT He MeHee 50 6ayuioB.

MaxkcumanbsHast cymMmMa 6ayuioB, Habupaemasi CTYACHTOM 1o aucuuiuiiHe pasHa 100.

OneHka
B
Oajutax

O1ieHKA 10 IIIKaJie

O06ocHOBanue

Yposenw
chopmuposannocmu
KomnemeHnuuil

Boiee
80

«OTInYHO»

Conepxanne Kypca OCBOCHO
MOJTHOCTBIO, 6€3 TIPo0eoB,
HEO0OXO0TMMBIC TPAKTUICCKHIE HABBIKU
pabOThI ¢ OCBOCHHBIM MaTEPHAIOM
c(OpMHPOBAHBI, BCE
MPEyCMOTPEHHBIC IPOTPAMMOA
o0ydeHust yueOHbIC 3aaHus
BBIITOJIHEHBI, KAYE€CTBO UX
BBIITOJHEHUS OI[CHEHO YHCIIOM
0ay10B, OJIM3KUM K MAaKCUMaJIbHOMY

Buvicoxuii yposens

66-80

«Xopouio»

Conep:kanue Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MpoOeoB,
HEKOTOPbIE MPAKTUIECKHE HABBIKH
paboThl C OCBOEHHBIM MaTEPHUATIOM
copMUpPOBaHBI HEJOCTATOYHO, BCE
MPEyCMOTPEHHBIE IPOTPAMMOMA
oOyueHus: yueOHbIE 3aJaHUs
BBINTOJTHEHBI, KAUYECTBO BBIMOJITHEHUS
HU OZIHOTO U3 HUX HE OLIEHEHO
MUHUMAaJIBHBIM YUCIIOM 0aJlIoB,
HEKOTOPbIE BUIBI 3aJaHUI
BBINTOJIHEHBI C OIIHMOKaMH

IIpoosunymutii
ypoeeHb

50-65

«y,Z[OBJ'IeTBOpI/ITCJ'IBHO»

CopepxaHne Kypca OCBOCHO
YaCTUYHO, HO NMPOOEbl HE HOCST
CYLIECTBEHHOI'O XapakKTepa,
HE00XOIMMBIC TIPAKTUIECKHE HABBIKU
paboThI ¢ OCBOEHHBIM MaTEPUAJIOM B
OCHOBHOM C()OpMHPOBaHBI,
OOJIBIIIMHCTBO MPETyCMOTPEHHBIX
MporpaMMoii 00yueHus: yueOHbIX
3aJJaHU BBIITOJIHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 33/1aHUN, BO3MOKHO,
coJiepKat OUIMOKH

Ilopozoeviit yposens

Memnee
50

«HCy,Z(OBJ]CTBOpI/ITCJIBHO»

Copaep:kaHue Kypca HE OCBOEHO,
HGO6XO)II/IMI)IG MPAKTUYCCKUC HABBIKU
paboThI He CHOPMHUPOBAHBI,
BBIITOJIHEHHBIC yqe6HLIe 3alaHUsA
coJiepKat rpyoble OMIMOKU

Komnemenyuu ne
cghopmuposant

3. 3agaHus B TecTOBOI (popMe MO TUCHHUIINHE
[Ipumeps! 3ananuii:
K kakuMm mocnencTBusiM MPUBEIET MOBBIIIICHUE TEMIIEPATyphl MPU MPOBEICHUH 00paTUMOI
SHJOTEPMUYECKON PEAKLIUHU:




- YBEIUYCHUIO DPABHOBECHOM CTENECHHU IIPEBPALLCHHS CHIPbS M YMEHBIUICHUIO CKOPOCTH
npoiecca

- YMEHBILIECHUIO BbIXO/a IPOAYKTA U YBEIUYCHUIO JaBICHUS

- YBEIIMYCHUIO BBIXOJA IIPOJYKTA U CKOPOCTH PEaKIUU

- YMEHBILICHHUIO JIABJICHNS U YBEIUYEHUIO CKOPOCTH PEaKIUU

Ecnu mporekaer oOpaTumMasi 5K30TepMHYECKasi peaKiiysi, TO OBBIIICHHE TEMIIEPATYPHhI:
- IPUBOAMT K YBEIMUYEHHIO PABHOBECHOW CTENEHU MPEBPAILCHUs peareHTa

- IPUBOJIUT K YMEHBILIEHUIO PABHOBECHOM CTENIEHU NMPEBpAILEHUs] peareHTa

- IPUBOAMT K YBEIMUYCHHUIO PABHOBECHOI'O BBIXOJIa IIPOJYKTa

- HE BIMSET HAa CMEIIEHNUE PABHOBECHS PEAKLIUU

B kaxoii obnactu mpoTeKaeT reTeporeHHslid mnpomecc B cucrteme I-T, ecnm ero ckopoctb
3aBHCHT OT JMHEHHON CKOPOCTH ra30BOr0 IOTOKA:

- BHEIIHEAUPPY3MOHHOM

- BHYTpuIu(Py3uoHHOIM

- KHHETUYECKOU

- TIEPEXOTHOU

C pocToMm cTeneHu NpeBpallieHus peareHTOB CKOPOCTh PEAKIIHH .....
[Iporekaromire B peakTopax XMMHUECKHUE PEAKIIUH COIPOBOXKIAIOTCA ........ s dexramu

B PCaKTOpC ......... BCC OTACJIBHBIC CTAAUU IIPOoLHECCa XUMHUYCCKOT'O ITPCBPAIICHUA BCIICCTBA
OCYWICCTBIAKOTCA NapaJlICIIbHO, OJHOBPEMCHHO U, CJICA0OBATCIBbHO, HCIIPOU3BOJAUTCIILHBIC 3aTpPAaThbl
BPCEMCHH Ha OIlCpallu 3arpy3Ku U BBII'PY3KH OTCYTCTBYIOT.

Ionupii MEPCUCHb TECTOBBIX 3aI[aHI/II71 C YKa3aHUEM IPABUJIBHBIX OTBCTOB, Pa3MCIICH B Oanke
BOIIPOCOB ~ Ha  MH(GOPMalMOHHO-00pa30BaTeIbHOM  MOpTaje€  MHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=192

OHGHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIIIOJIHCHHBIX TCCTOBBIX SaI[aHI/Iﬁ U3 ux
oOrmero yucia.



