DHIeNbCCKUM TEXHOJIOTHYECKU HHCTUTYT ((priian)
(enepanbHOro rocy1apCTBEHHOIO OIOPKETHOTO 00pa30BaTEIbHOIO
YUPEXKIEHUS BBICILIEr0 00pa30oBaHMs
«CapaToBCKUli TOCyAapCTBEHHBIM TEXHUYECKUI yHUBEpcUTEeT NMeHH ['arapuna F0.A.»

Kadenpa «Texnonoruu n o0opyaoBaHlue XUMHUYECKHUX, HE(TEra30BbIX
U TIUILIEBBIX TPOU3BOJICTB

AHHOTALIUAA
K PABOYEHM [TPOT'PAMME
IO JUCLIUILINHE
«b.1.1.22 XuMHnueckne peakTopb»
HaIpaBJIECHUE TOATOTOBKH
18.03.01 «XuMHYeCKAsT TEXHOJIOT U

Ipoduasb 1 «TexHoJorug v nepepadoTka NOJUMEPOB)

dbopma 00yueHusI — OUHast
Kypc — 4

cemectp — [

3a4ETHBIX €IUHULL — 2

4acoOB B HEJIEIO — 2

BCETO YacoB — 2

B TOM YHCJIC:

Jexuun — 16

KOJUIOKBUYMbBI — HET
npaKkTU4YecKue 3aHsATus — 16
71ab0paTOpHBIEC 3aHATUS — HET
camocTosaTensHas pabora — 40
3a4eT — 7 ceMecTp

9K3aMEH — HeT

PI'P — Her

KypcoBasi paboTa — HET
KYpPCOBOM IIPOEKT — HET
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1. Henau u 3aaa4u AUCHUTTHHBI

[lenpto  W3yYeHHUS  OUCHUIUIMHBI  SBISETCS  (OPMHUPOBAHHE  XHUMHUKO-
TEXHOJIOTHYECKOT0 MUPOBO33pEHUs OaKalaBpOB ISl UX HAYYHO-MCCIEI0BATEIHCKOM
Y TIPOM3BOICTBEHHO-TEXHOJIOTUIECKON  MPOECCHOHATHHON ACSITEILHOCTH.

OCHOBHBIMH 3a7]a9aMH OCBOCHUS TUCIUTIINHBI «XUMUYECKHE PEAKTOPHD) SIB-
JISTFOTCSL:

- OBJIAJCHHE TEOPHEH, OMpeNeaIonIel KOHCTPYKTUBHBIE OCOOCHHOCTH 000pY-
JIOBAHUSI TIPOU3BOJICTB 0a30BBIX XUMHUYECKUX MPOTYKTOB;
W3YyYCeHHUE OCHOBHBIX THUIIOB XHMHYECKUX PEAKTOPOB M KOHCTPYKIIMOHHBIX MaTepHa-
JIOB, IPUMEHSIEMBIX IIPU UX CO3JIaHUH;

- OBJIaJICHUEC HAaBBIKAMU TEXHOJIOTMYECKUX PACUYETOB, HEOOXOAUMBIX B TIPO-
(dhecCHOHAIBHOU JIeSITEIbHOCTH.

2. MecTo nucuumiaibl B cTpykrype OOII BO

Hucrumnaa b.1.1.22 XuMuyeckue peakTopbl OTHOCUTCS K 0a30BOM YacTH.

3HaHus, MPUOOPETEHHBIE CTYJEHTAMU B PE3YJIbTaTe M3YUYEHHs JIUCIUTLIUHBI
«XUMHUYECKUE PEAKTOPBD», MOTPEOYIOTCS MPU OCBOCHHM CIEAYIOIIMUX JIUCHMIUIMH:
b.1.1.18 «be3onacHocTh xu3HEAEATENbHOCTHY, b.1.1.21 «MoaennpoBanue XMMHUKO-
TEXHOJOTMYecKux mnpouecco», b.1.1.23  «Cucremsl ynpaBieHUs XUMHKO-
TEXHOJIOTHYECKUMHU Tiporeccamu», b.1.2.15 «Hay4uHbie OCHOBBI TEXHOJIOTHUM TIEpepa-
6otku momumepoB», b.1.3.7.1 «Texnonorus mepepaboTku mnonumepoB», b.1.3.8.1
«O0opynoBaHuEe B TEXHOJOTUHU TepepaboTku momumepoBy», b.1.3.12.2 «Xumusa u
TEXHOJIOTHS MOJUMEPHBIX KOMIIO3UIIMOHHBIX MatepuaiioB», b.1.3.13.1 «Texnonorus
apMHpPYIOIUX BOJOKOH», b.2.5. TIpousBoacTBeHHas (IpeAAUILIOMHAs ) TIPAKTHKA.

s ocBOeHUSI TaHHOM MUCHMIUIMHBI CTyJA€HTaM HEOOXOAUMBI 3HAHUSI U yMe-
HUS1, PUOOPETEHHBIE MIPU M3YYEHUU chenyromux aucuumivi: b.1.1.6 «Martematu-
ka», b.1.1.8 «®uzukay», b.1.1.9 «O0mas u nHeoprannueckas xumusi», b.1.1.10 «Op-
raaudeckas xumus», b.1.1.11 «Ananutnyeckas Xumusi ¥ GU3NKO-XUMHUIECKHUE METO-
bl aHanmu3ay, b.1.1.12 «®usnueckas xumus», b.1.1.14 «Oxonorus», b.1.1.19 «O06-
mjas xumuueckas texuonorus», b.1.1.20 «IIponecchl u anmaparbl XUMUYECKOU TeX-
HOJIOTHUI.



3. TpeOoBaHusi K pe3yjbTaTaM O0CBOEHHS TUCHMUILINHBI

N3yyenue AUCIUIUIMHBI HAIIPaBJiIeHO Ha (OPMHUPOBAHUE CIEAYIONIEH KOMIIe-
teHuuu (B coorserctBuu ®I'OC BO):

[1K-16 - crmocoOHOCTh MIIAHUPOBATH U MPOBOAUTH (PUINYECKUE U XUMUYECKUE
AKCIIEPUMEHTHI, POBOJIUTHh 00Pa0OTKY MX PE3YJIbTATOB U OICHUBATH IMOTPEITHOCTH,
BBIJIBUTATh TUTIOTE3bI U YCTAHABIMBATH TPAHMIIBI MX TIPUMEHEHUS, IPUMEHATh METO-
bl MaTEMAaTUYECKOTO aHajInu3a M MOJCIUPOBAHUS, TEOPETUIECKOTO M IKCIIEPUMEH-
TaJIBLHOTO MCCIICIOBAHUS.

B pe3ynbTaTe 0CBOCHMS TUCHUILTUHBI 00YYaIOMIUNCS TOJKEH:

3.1.3naTs:
- TUIIbI ¥ HA3HAYEHUE XUMHYECKUX PEAKTOPOB.
- KOHCTPYKTHUBHBIC OCOOCHHOCTH PA3JIMYHBIX TUIIOB PEAKTOPHOTO 000PYI0BAHUS;
- Ha3HAYCHHE U XapPaKTEPUCTHUKY OCHOBHBIX 3JIEMEHTOB XHMHYECKUX PEAKTOPOB.
3.2. YmeTs:
- 000CHOBATH BHIOODP THIIA PEAKTOPA;
- IPOU3BECTU pacyeT MaTEPUAIBHOIO U TEIUIOBOTO OanaHca Jyisl 3aJIaHHOTO MPo-
necca;
- 000CHOBATh BHIOOP KOHCTPYKIIMOHHOTO MaTepuaja Jjisi peakTopa, MpUMeHsie-
MOTO B KOHKPETHOM XHMHYECKOM TIPOIIECCE.
3.3. Bmagets:
- METOJIaMH BBIOOpA THIAa XUMHUYECKOTO PEAKTOPa;
- METOAMKAMH pacueTa MaTepHaTbHOTO U TEIJIOBOTO 0ATaHCOB PEaKTOPHOTO 000pY-
JIOBAHUS;
- METOJMKaMi OOOCHOBAHHOTO MOJI00pa KOHCTPYKIIMOHHBIX MAaTEpUAIOB IJisi pas-
JUYHBIX THUTIOB XUMUYECKUX PEAKTOPOB.

4.PacnpenesieHue TPYA0EMKOCTH (4ac) JUCHMILIMHBI [0 TEMAM U BH/aM 3aHS-

THH
No | Ne | Ne HanmenoBanune Yacel/ U3 HUX B UHTEPAKTUBHOU (hopme
Mo | He | Te TEMbI Bce- | Jlek | Kou- JlaGo- | IIpak- | CP
i - O - JIOK- pa- TH- C
ny- | Ae- | Mbl
UM | BUYMBI | TOPHBIC | dYec-
a5 | |
KHe
1 2 | 3 4 3) 6 7 8 9 10
7 ceMecTp
1 | 15| 1 | OcHOBHBIC THUIIBI 24 4 6 14
XUMHUYECKUX pe-
akTopos. M1x kiac-
cuduKarms.
2 | Pacuert peakTtopa.




MarepuanbHbId U
TEIUIOBOI OajIaHC.

13

I-I.

XapakTepucTruKa 36 10
PEaKTOpOB st
XUMHUYECKUX pe-
aKIMI B CUCTEMAX
KK, T-K, T-T,

14- | 4
16

KoHcTpyKInon- 12 2
HBIC MaTePUAITBI
JUTSI TIPOM3BOJICTBA
XUMUYECKUX Pe-
aKTOPOB.

Bcero

72 16

16 40

5.

Conepikanue JIEKIIHOHHOTO Kypca

Bcero
JacoB

Ne
JIEKIIAU

Tewma nekuuu. Bonpockl, oTpabatbiBaeMblie
Ha JICKIUU

VYuebHo-
METOINYECKOE
obOecneyeHme

4

5

ITonsiTHe 0 xXMMHYECKOM peakTope. Tu-
nbl peakTopoB. Knaccudukarus xumuye-
CKHX PEaKTOPOB MO 0a30BBIM KPUTECPHSIM:
TUAPOJUHAMUYECKOW 00CTaHOBKE, TEPMHU-
YECKHUM YCJIOBHUSM, YCIOBHSM TEIIII000MeE-
Ha, ()a30BOMY COCTaBy, CIIOCO0Y OpraHu3a-
UM Tpoiiecca. J{onoiHuTeNbHbIE KpUTE-
pun knaccudukamnuu. OCHOBHBIEC TUIIBI XU-
MUYECKHUX PEaKTOPOB.

[1-5]

Teopernueckoe odecneyenne pacuéra
XHMHUY€CKOr0 peakropa. XapakTepuCTUKH
() PEeKTUBHOCTH XMMUYECKOTO TIpoIiecca.
CocraBiieHHEe MaTepUaIbHOTO U TEMJI0BOTO
Oaylanca peakTopa.

[1,4, 6-8]




3 10 3-7 | Koncrpyknuu peakropoB. Peaktopsl mis | [2,3,7-9]
ra30BbIX U )KUJKOCTHBIX TOMOTEHHBIX MTPO-
IIECCOB, JIUISl Ta305KUIKOCTHBIX TIPOIIECCOB,
JIJIs1 TETEPOTCHHBIX MPOIIECCOB C TBEPIOU
(azoii. DK30- ¥ FHIOTEPMUICCKHUE PEAKTO-
pbl. EMKOCTHBIE PEaKkTOpbI U X OCHOBHBIC
aneMeHThl. PeakTopsl a0COpOIIMOHHOTO TH-
Ha: pacribUIMBAMOIINE, 0apOOTaXHBIE, MO-
BEPXHOCTHBIC. PeakTophl C HEMOIBUXK-
HBIM, MEXaHUYCCKU TIEPEMEIIaeMbIM U
B3BCIICHHBIM CJIOEM TBEPJIOTO pearcHTa.

4 2 8 KoHCTpYKIIMOHHBIE MaTepUAITBI IS TIPO- [2,8]
U3BOJICTBA XMMUYECKUX PEAKTOPOB (MeTall-
JTbI, HEMETAIUTMYECKAE MAaTEPHUAIIBI).

16

6. Coaep:xkanue KOJJIOKBUYMOB
VY4eOHbIM TJIaHOM HE TIPEAYCMOTPEHO.

7. IlepevyeHb MPAKTUYECKUX 3aHATHI

Ne | Bcero| 3anmanusi, BOIpoChl, OTpabaThiBacMbIe Ha VYyebHo-
TEMBI | 4aCOB NPAaKTHYECKOM 3aHSATHH. METOINYEeCKOe 0Oec-
TICYCHHE
2 6 Ananu3 kpurepueB 3PPEeKTUBHOCTH XU- [1,2,6]

MHYECKOTO ITpoLecca.

Pacuer crenenu npeBpaiienus (KOHBEp-
CHM) KOMIIOHEHTOB PEAKIIMOHHOM cMecH,
BBIX0/Ia LIEJIEBOr0 NPOAYKTa U CEIEKTUBHO-
CTH XHMHYECKOTO IpoIiecca 0 NHAUBUY-
AIBHOMY 33JJaHUIO.

3 10 OO0ocHOBaHKE BRIOOpA JaHHBIX JJIS CO- [1,2,6]
CTaBICHHMS MaTEPHAILHOTO U TEMJIOBOTO
OayiaHca peakTopa i1 KOHKPETHOTO XUMH-
4eCKOro mpolecca.

Pacuer MaTepraabHOTO U TEIIOBOTO Oa-
JaHca peakTopa 10 WHIUBUIyaIbHOMY 3a-
JTAHHIO.

16




8. IlepeueHsb J1aG0paTOPHBIX PadoT

Y4eOHBIM IJIAHOM HE MPETYyCMOTPEHO

9. Baganmus AJ151 CAaMOCTOSITEIbHOM PadoOTHI CTYAE€HTOB

Ne | Becero | 3aganusi, BOIpOCHI ISl CAMOCTOATEIBHOTO VYy4eOHo-
TEMBI | YaCOB W3YYCHHUS METOInYecKoe obec-
TICYCHHE
1 2 3 4
1 10 | UByuyeHune OCHOBHBIX KJIacCU(DUKAITMOHHBIX [1-5]
XapaKTePUCTHK PEaKTOPOB, UCIIOIb3yEeMbIX
B TEXHOJIOTUU CHHTE3a U MepepabOTKH IMO-
JUMEPOB TI0 WHANBUAYAILHOMY 33/IaHUIO
2 20 | 3yyeHue KOHCTPYKTUBHBIX OCOOEHHOCTEM [2,3,7-9]
XHUMUYECKHX PEaKTOPOB, UCTIOIb3YEMBIX B
TEXHOJIOTUM CUHTE3a U NepepadOTKU MOJH-
MEPOB 0 UHIUBUAYATHHOMY 33TaHHIO
3 10 | Ob6ocHOBaHME BBIOOpPA KOHCTPYKITMOHHBIX [2,8]
MaTEepUajoB JIsl PEaKTOPOB, HCIIOIb3yEeMbIX
B TEXHOJIOTMH CHHTE3a U MepepadOTKH MO-
JMMEPOB 0 WHAMBHIYaJIHHOMY 3aJJaHHIO
40

10.PacyeTHo-rpaduyeckasi padora

VY4eOHbIM TIIIaHOM HE TTPEAYCMOTPEHO.

11.KypcoBasi pab6ota

Y4eOHbIM IIJIaHOM He TIPEAYCMOTPEHO.

12.KypcoBoii npoexT

Y4eOHbIM IIJIaHOM HE TIPEIYCMOTPEHO.




13. ®oHA O1IeHOYHBIX CPECTB /ISl IPOBEAeHHs MPOMEKYTOUYHO aTTecTAlNU
00y4aImuxcs Mo JUCUUIIMHE (MOTYJIIO)

B npouecce ocBoeHust 00pa30BaTEIbHONW MPOTrpaMMbl y OOyYaroLErocs Mpu
u3ydeHuu quctumuiniel b.1.1.22 «Xumuueckue peakTopsl» A0KHA cHOpMHPOBATH-
cst komnerenuuto [1K-16.

B pamkax Hay4HO-MCCIIEN0BATENBCKOW W IMPOU3BOACTBEHHO-TEXHOJIOTUYECKOU
nesitenbHocTH non Komnerennued [1K-16 monnmaercsi cmocoOHOCTh U TOTOBHOCTD
OCYLIECTBIIATh TEOPETUKO-IKCIIEPUMEHTAIBHBIE UCCIIEIOBAHNS C NPUMEHEHHEM Ma-
TEMaTHYECKOI0 MOJAEIUPOBAHUS U aHAIM3a MOJyYEHHBIX XUMUUYECKUX U (PU3NYECKUX
JAHHBIX.

@opMHUPOBaHUE JAHHOM KOMIIETEHUMHU IMPOUCXOIUT MPU M3YYECHHH CIIEIYIO-
mux gucuumuinH: b.1.1.6 Marematuka, b.1.1.8 ®usuka, b.1.1.9 O0mas u Heopra-
Hudeckas xumus, b.1.1.10 Oprannueckas xumus, b.1.1.11 Ananutuyeckas XuMus u
bu3uKo-xuMHUYecKre MeToasl aHanms3a, b.1.1.12 ®dusnueckas xumus, b.1.1.19 O6-
mas xuMmudeckas texHosorus, b.1.1.20 IIponeccsl n anmapaTsl XUMUYECKON TEXHO-
JIOTHUU.

®opMHUpOBaHUE JAHHON KOMIIETCHIIMU IIPOUCXOAUT TAKXKE IPU BBIIOJIHEHUH
KYPCOBBIX pa0dOT U MpoeKToB, padoThl B AeHb HIIP u npu npoxoxaenuun b.2.5 Ilpo-
M3BOJICTBEHHOUN NTPAKTUKHU.

Kon Oran e ocBOCHUSA Kpurepnn oueHnBanus
KoMmrie- | (opmu-
TeHIMH | POBAHUS [Ipomexy- Turossle [xana
TOYHAs aT- 3a/1aHus OLICHU-
TECTalHus BaHMSI
[TK-16 | 7 ce- [IpuoOpeTenne HaBBIKOB Texyuuit 3aganus 3a4TEHO /
MECTp IIPOBEJIEHUSI TEOPETHKO- KOHTpPOJIb B | JUISI IPAKTH- | HE 3a4Te-
JKCIIEPUMEHTAJIBHBIX HC- dopme YECKHX 3a- | HO
CIEAOBAaHUM C IPUMEHEHU- | KPYTJIOTO HATHM, TEC-
€M MaTeMaTU4YECKOTro MO- CTOJIa, Te- TOBBIE 3a/1a-
JENUPOBAHUA U aHAIM3a CTUpPOBa- HUSL.
MOJIYYEHHBIX XUMHYECKUX U | HUE.
($u3HUEeCKUX JaHHBIX; CO-
POBOXKICHUS TEXHOJIOTU- | 3a4eT Bormpocel
YECKUX MPOLECCOB B COOT- JUTSL 3a4€eTa.
BETCTBHM C PETVIAMEHTOM;
UCIIOJIb30BAHUS TEXHUYE-
CKHX CPEJCTB IS onpese-
JIEHUS! OCHOBHBIX ITapaMeT-
POB MpoLEecca U oNpeese-
HHUEM CBOWCTB CBIPbHS U T'O-
TOBOW NPOAYKIHH




JI71s1 OLICHKH 3HAHUM, YMEHUM, HABBIKOB U (WJIM) OMbITA JAESTEILHOCTH, XapaK-
TEPU3YIOLIUX ATabl POPMUPOBAHUS KOMIIETEHIINI B MPOIECCE OCBOCHUS TUCIUTIIN-
Hbl b.1.1.22 «XuMHuueckne peakTopbl», MPOBOAUTCS UTOTOBAsk aTTecTalvs B BUJIE 3a-
yeta. [Ipoueaypa oneHMBaHus 3HaHWM, YMEHUM, HaBBIKOB N0 aucuuruimue b.1.1.22
«XUMHYECKUE PEAKTOPhD» BKIIOYAECT YYET YCHENIHOCTH BBIMOJHEHUS MNpPOrpamMMBbl
NPAKTHUECKUX 3aHATUN, CAMOCTOSITENIBHON pabOThI, TECTOBBIX 33/JlaHUN M clady 3a-
yeTa.

[IpakTryeckue pabOThl CUUTAIOTCS YCIIEIIHO BBIIIOJHEHHBIMU B CIIy4ae Mpe1o-
CTaBJICHUS B KOHIIE 3aHATHUS OTYETA, BKIIOYAIOIIETO PEIIeHUE MOCTaBICHHBIX 3ajay.
[[Ixana olleHUBaHUS — «3a4TEHO / HE 3aYTEHOY. «3aUTEHO» 3a MPAKTHUUECKYIO paboTy
CTaBUTCA B Cllydae, €CJIM OHa IMOJHOCTHIO MPABUIILHO BBIMOJIHEHA, IPU 3TOM o0y4a-
IOLMMCS TIOKa3aHO CBOOOJIHOE BIIaJIEHME MaTepuaioM o aucuuruiae. «He 3aure-
HO» CTaBUTCS B Cllydae, €ciid padoTa BBINOJIHEHA HENPAaBUJIBHO, TOI/Ia OHA BO3Bpa-
niaeTcs Ha 10paboTKy M 3aT€M BHOBb CJIAE€TCS HAa IPOBEPKY MPENOIABATENIO.

CamocrosiTenbHas paboTa CUYMTAETCS YCIEITHO BBITOJIHEHHOM, €CIU NpopadoTaH
TEOPETUYECKUI MaTepuai Mo KaJAOW TeME, a TaKKE MPEICTABICHbI IMOArOTOBJICH-
HbIE B BUJE MPE3EHTALUU OTBETHI M0 MHAWBUIYAIbHBIM 3aJaHUsAM. 3aJaHusl COOT-
BETCTBYIOT IYHKTY 9 paboueil mporpamMmBsi.

B koH1e cemecTpa 00yyaromuics NMCbMEHHO (M1 HAa KOMITBIOTEPE) OTBEYAET
Ha TECTOBBIE 33JIaHU, COJAEPKAIME BOMPOCHI 110 U3y4YEHHOMY MaTepuairy. OueHuBa-
HUE TECTOBBIX 33/IaHUI MPOBOJIUTCA MO MPUHLMUITY «3a4TE€HO» / «HE 3auTeHO». B Ka-
YECTBE KPUTEPUEB OIICHUBAHUS HCIOJIB3YETCS KOJUUYECTBO MPABUIIBHBIX OTBETOB.
[Tpu otBere Ha 60 u Gosee % BOMPOCOB BHICTABIISIETCS] «3aUTEHOY, UTO SIBISIETCS OC-
HOBaHHMEM JI0IyCKa 00ydarolerocs K caue 3ayeTa.

K 3adery no nucuurminHe oOy4aroniuecs J0MyCKaTCs PH:

- IPEJIOCTABJICHUH BCEX OTYETOB IO BCEM MPAKTUUECKUM paboTaM;

- cJlayM OTYETa MO CaMOCTOSITEIbHON paboTe U €ro 3aluTe;

-aKTUBHOM YYaCTUU MPU MPOBEACHUU MPAKTUUECKUX 3aHATUN (3aHATHI B MHTEpaK-
TUBHOU opme).

3ader caaeTcs yCTHO, MO OMjieTaM, B KOTOPBIX MIPEJICTABICHO IO 2 BOMpoca
u3 nepeunst «Bonpock! 1is 3auera». OueHnBaHUE POBOJUTCSA MO MPUHIIUITY «3a-
YTEHO /HE 3a4TEHOM.

«3aumenoy CTaBUTCA IPU:

- MPABWJILHOM, TIOJTHOM U JIOTHYHO TIOCTPOEHHOM OTBETE,

- YMEHHUH ONEPUPOBATH CIICIIUATILHBIMA TEPMUHAMHU,

- HCTIOJIb30BAHUH B OTBETE JOTOJHUTEIBHOTO MaTepuana,

- WLTIOCTPUPOBAHUYU TEOPETUUECKUX MOJIOKEHUN MPAKTUYECKUM MATEPUATIOM;
IIPU STOM B OTBETE MOT'YT UMEThHCSA

- HeTpyObIe ONMTMOKY UM HETOYHOCTH,



- 3aTPYAHCHH B UCIIOJIb30BAHNU IIPAKTUYICCKOIO MaTcpualiia,

- HC BIIOJIHC 3aKOHYCHHBIC BBIBOAbI NI 0606HICHI/I}I.

«He 3aumeno» craBUTCS Impu:

- HCIIOJIHOM CXCMATH4YHOM OTBCTC,

- HC YMCHHHU OIICPHUPOBATH CIICIHAJIbHBIMH TCPMUHAMHA WU IIPU UX HC3HAHUU.

YPpOBHU OCBOCHUSI KOMIIETEHIINM B paMKax auciuiuinabl b.1.1.22 «Xumuueckue pe-

aKTOPBD)

YpoBHU chopMHUPO-
BaHHOCTU KOMIIETEH-
007041

ConeprkarenbHOE OIU-
caHue ypOBHs

OcHOBHbBIE PU3HAKU YPOBHS
OCBOCHHS KOMIIETEHIIUU

[ToporoBeliil ypOBEHB

OO0s3aTenbHBIN UIST BCEX
CTYJICHTOB-BBITTYCKHUKOB
By3a TI0 3aBEpIICHUU
ocoenus OOII BO

1. 3HaHMe: NPUHLIMIOB KIIACCH-
dbukanuu peakTopHOTO 000pYy-
JIOBaHMSI; OCHOBHBIX THIIOB XH-
MUYECKUX PEAKTOPOB U UX KOH-
CTPYKTUBHBIX ~ OCOOEHHOCTEH;
Ha3HAYeHUs] U XapaKTEPUCTHUK
OCHOBHBIX JJIEMEHTOB XHUMHYE-
CKUX PEaKTOPOB.

2. Ymenue: obocnosamsv 6b100p
TUTIAa  PEaKTOpa; TPOU3BECTH
pacuer MaTepHaJbHOTO U TEIUIO-
BOro 0ajaHCOB Ui 3a/laHHOTO
npouecca; ONpeleNuTh Mapa-
METpbI TOBBIIEHUS 3(P(HEKTUB-
HOCTH TIpOIlecca B XUMUYECKOM
peakTope;

3. Bnanenue: meTonamu orpe-
JICJIEHUS] TEXHOJIOTMYECKUX T10-
KazaTeJsiel nmpoliecca; MeToilaMu
OTIpe/IeNICHUs] ONITUMANIbHBIX U
paloHaIbHBIX TEXHOJIOTHYE-
CKHUX PEKUMOB pabOThI 000py-
noBaHus U 3G(HEKTUBHON opra-
HU3AIUN XUMUYECKOTO MPOIIeC-
ca B peakTope; METoJIaMHu BbIOO-
pa XUMHUYECKHX PEAKTOPOB.




TecToBBIE 3aJaHUS 110 JUCHUILINHE

1. XUMHYECKUMH pEaKTOpPaMH HA3bIBAIOT UCMOJb3yeMbIC B XUMHUUYECKOM TeX-
HOJIOTHWH arapaThl, B KOTOPBIX

- IPOTEKAOT XUMUYECKUE PEAKIIUU MEXK/TY UCTIOJIb3YEMbIMU CHIPbEBBIMUA KOM-
MMOHEHTAaMU;

- IPOTEKAT XUMUYECKUE PEAKIIUH, COMPOBOXKAAEMbBIE MACCO- U TEILIONIEPEHO-
coM,

- MPOTEKAIOT XUMHUUYECKHE PEAKIIMHU U TIPOIIECCHI TEITNIO0OMEHA;

- IPOTEKAIOT XUMUYECKUE PEAKIIUM, COIIPOBOXKAAEMbIE N3MEHEHUEM MACCHI.

2. Ilpu xmaccupukanu XUMHYECKUX PEAKTOPOB O THAPOAMHAMUYECKOM 00-
CTAHOBKE B PEAKIIHOHHOM 30HE K PEAKTOpPaM CMEUIEHUS] OTHOCSAT

- anmnaparsl ¢ YAJIMHEHHBIM KOPITYCOM WJIM KaHAJIOM, OTJIMYAIOIIMECs HAIllpaB-
JICHHBIM JBH>)KEHUEM PEAKIIMOHHOU CPEJIbI;

- anmaparthl, 00eCIeunBaloIre MepeMeIMBaHUE PEAKIIMOHHON CPEIbl;

- EMKOCTHBIE aMIaparhl, B KOTOPBIX IS IEPEMEIITUBAHUS PEAKIIMOHHON CPEIbI
HCTIOJIB3YIOT MEXAHUYECKUE MEIIAIKHA WY HUPKYJISIIUOHHBIE HACOCHI,

- anmaparbl, B KOTOPBIX OCYIIECTBIISIETCA OJIHOHAIPABICHHOE MEPEMENINBA-
HUE PEAKIIMOHHOW CPEIbL.

3. Ilpm xnaccupukamym XUMHIECKIX PEAKTOPOB IO THAPOTMHAMHIECCKON 00-
CTAHOBKE B PEAKIIHOHHOUN 30HE K PEAKTOPaM BBITECHEHUSI OTHOCAT

- anmnaparsl, B KOTOPbIX OCYLIECTBIISICTCS PACHPEICICHUE TOTOKOB pPEaKIIU-
OHHOW CPEJIBI;

- anmapaThl, 00eCIeuynBaroIIre MepeMelIMBaHue PEaKIIMOHHON CPE/IbL;

- EMKOCTHBIE amIapaTkl, B KOTOPBIX JJIs IEPEMEITMBAHUS PEAKIIMOHHON CPEIbI
HCTIOJIB3YIOT MEXaHUYECKUE MEIIAIKH WU HUPKYJISIIUOHHBIE HACOCHI;

- anmaparsl ¢ YIJMHEHHBIM KOPITYCOM WJIM KaHAJIOM, OTJIMYAIOIINECS HATPaB-
JICHHBIM JBUKCHUEM PEAKIIMOHHOW CPEJIbI.

4. Tlpu xnaccuukanu XMMUYECKUX PEAKTOPOB MO TEPMUUYECKUM yCJIOBH-
SIM MPOTEKAIOIIUX B HUX MPOIECCOB AK30TEPMUUYECKHUMU PEAKTOPAMHU HA3BIBAIOT

- anmaparsl, B KOTOPBIX B X0/1€ XUMUYECKUX PEAKLUN YEPENYIOTCS [IUKIIbI BbI-
JICJICHUS U TIOTJIONICHUS TEIIa;

- amnmnapatkl, B KOTOPBIX XUMHUYECKUE PEAKIIMY MPOTEKAIOT C BHIACICHUEM TEM-
ja,

- anmnaparbl, B KOTOPHIX B XMMHUYECKOM MPOLIECCE HE MPOUCXOUT BBIACICHUS
WJIH TOTJIOIICHUS TEIlIa;

- anmnaparkl, B KOTOPBIX XUMHUYECKUE PEAKIIUNA MPOTEKAIOT C MOTJIOMIEHUEM
Ternja.



5. Tlpu knaccupukamu XUMAYECKUX PEAKTOPOB MO TEPMHUYECKHM YCIOBHU-
M MPOTEKAOIINX B HUX MPOLECCOB SHIOTEPMUUYECKUMHU PEAKTOPAMHU HA3BIBAIOT

- anmnaparhbl, B KOTOPbIX XUMHUYECKHUE PEAKIMU MPOTEKAIOT C BBIACICHUEM TET-
na;

- arnmaparsl, B KOTOPBIX B XOJ€ XUMHUYECKUX PEAKLINUNA YEPETyIOTCS IUKIIbI BbI-
JEJICHUS U MOTJIOLEHUS TEIUIa;

- arrapatkl, B KOTOPIX XUMHYECKUE PEAKI[UU POTEKAIOT C MOTJIOIEHUEM
TeIa,

- anmnaparhbl, B KOTOPbIX B XUMHUYECKOM IPOLECCE HE MPOUCXOIUT BBIICICHHS
WJIU TIOTJIOIIEHUS TEILIA.

6. Ilpu knaccupukanry XUMAYECKUX PEAKTOPOB MO TEPMUUYECKUM YCIIOBH-
M MPOTEKAIOIINX B HUX MPOIECCOB CMEHHO-LUKIMYECKUMHU pPEAKTOPaMHU Ha3bIBAIOT

- arnapathl, B KOTOPbIX B XMMHYECKOM IMPOILECCE HE MPOUCXOIUT BbIIEICHUS
WJIM TIOTJIOUIEHUS TEeIUIa;

- arnapatkl, B KOTOPbIX XUMHUYECKHE PEAKIIMU MPOTEKAIOT C BHIICICHUEM TEIl-
na;

- aImaparel, B KOTOPBIX B X0J1€ XUMHYECKUX PEAKIIMIA YEPEAYIOTCS LIUKIIBI BbI-
JEJIEHUS U MOTVIOLIEHUS TEIUIA;

- arnapathl, B KOTOPIX XUMHYECKHE PEAKIIUU MPOTEKAIOT C MOTJIOIIEHUEM
TeIa.

7. Ilpu agmabaTU4YECKOM peKMME padOThl XMMHUYECKOIO PEaKTopa B MpoLEec-
CE XMMUYECKOW peakuun

- IO/IIEP’KMUBAETCS TIOCTOSIHHASI TEMIIEpPAaTypa BO BCEM 00BbEME peaKIMOHHON
Cpelbl C TOMOIIbIO TETNIOOOMEHHBIX YCTPOICTB,;

- OTCYTCTBYET TEIJIOOOMEH C OKpYKaIoIeh Cpeou;

- IO/IIEP’KMUBAETCS TIOCTOSIHHASI TEMIIEpPAaTypa BO BCEM 00BbEME peaKIMOHHON
cpenbl 0€3 UCI0JIb30BaHMS TEIIOOOMEHHBIX YCTPOMCTB;

- IEPUOIUYECKHU TIPOUCXOIUT TEIIO0OMEH C OKPYXKAIOIIEH Cpeion.

8. Ilpu u3oTepMHUUECKOM pPEKUME pabOThl XUMHUYECKOTO PEAKTOpa B MPO-
[IECCE XUMHUYECKOW peaKIuu

- OTCYTCTBYET TEIJIO00MEH C OKPYKAIOIIEH CpeIoi;

- IO/IICPKUBACTCS MTOCTOSIHHAS TEMIIEpaTypa BO BCeM 00BEME PeaKIIMOHHOM
CpeIbl ¢ TIOMOIIBIO TETUIOOOMEHHBIX YCTPONCTB,

- MOJIJIEP>KUBAETCS IOCTOSIHHAS TeMIIEpaTypa BO BCEM 00bEME PeaKIIMOHHOM
cpeabl 0€3 UCTI0JIb30BaHUS TEIII000OMEHHBIX YCTPOUCTB;

- IEPUOTUYECKH MPOUCXOIUT TETNIOOOMEH C OKPYIKAIOIIEH CPEIOH.



9. Ilpu aBTOTEPMHUYECKOM PEKUME PAOOTHl XMMHUUYECKOTO PEaKTOpa B MPO-
1ecce XMMUYECKON peakiuu

- IO/ IEPKUBACTCA MTOCTOSIHHAS TEMIIEpAaTypa BO BCEM 00BEME PeaKMOHHOM
Cpellbl C TOMOIIBIO TEMII00OMEHHBIX YCTPONCTB;

- OTCYTCTBYET TEILUIOOOMEH C OKPY’KAIOUIEH CPeIoif;

- IOICPKUBACTCS MTOCTOSTHHAS TEMIIEpaTypa BO BCEM 00BEME PeaKIIMOHHOM
cpenbl 6€3 UCTIOBb30BaHMS TETUIOOOMEHHBIX YCTPOUCTB,

- IEPUOJIUYECKHU IPOUCXOIUT TEIIIOOOMEH C OKPYKAIOIIEH Cpeaoid.

10. Ilpu ucnonb30BaHUU B XUMUYECKON PEAKIIUU KOMITIOHEHTOB, HAXOISIIUXCS
B OJIHOM arperaTHOM COCTOSIHUHU, MPOTEKAIOIINI B peakTope MpOoIecC HA3bIBAIOT

- OMYJIbCUOHHBIM

- TETEPOTCHHBIM;

- CYCIIEH3UOHHBIM;

- TOMOT€HHBIM.

11. Tlpu npoBeCHUH B pEaKTOPE XUMHYECKUX PEAKIIHM, MPOTEKAIOIINX Ha
rpaHulle pasjena (as, mporuecc Ha3pIBarOT

- CYCIIEH3HOHHBIM;

- FETEPOrE€HHBIM;

- TOMOT€HHBIM;

- BMYJIbCHOHHBIM.

12. K XUMHUYECKUM peakTopam MepruoanIecKoro IeUCTBUsI OTHOCSITCS amnmapa-
ThI, B KOTOPBIX

- OCYUIECTBIISIETCS] HEMPEPBIBHAS [10J]a4a PEareHTOB MPU MEPUOJUYECKON BbI-
rpy3Ke NPOAYKTOB PEAKIINU;

- 3arpy3Ka peareHTOB, XMMUYECKHE MPEBPAEHUS U BBITPY3Ka MPOAYKTOB pe-
aKLMM OCYILECTBIISECTCS MAPaUIENbHO;

- 3arpy3Ka peareHTOB OCYIIECTBIISIETCS 10 Hayalla peakluu, a IPOIYKThI pe-
aKIMU BBITPYXAIOT 0 OKOHYAHUU PEaKIINH;

- OCYUIIECTBIIACTCS IEPUOANYUECKAs 110/laya PEareHTOB MPHU HEMPEPHIBHOU BhI-
Ipy3Ke NpOAYKTOB pPEaKIUH.

13. K xumudecKkuM peakTopaM HEMPEPHIBHOTO JIEHCTBUSI OTHOCSITCS ammapa-
ThI, B KOTOPBIX

- OCYILIECTBIIICTCS MEPUOAMYECKas 10/laya peareHTOB MPU HEMPEPHIBHON BbI-
rpy3Ke NpOAYKTOB pEaKIIHH;

- OCYIIECTBIIIETCS HEMPEPBIBHAS [T0J]a4a PEareHTOB IpPU MEPUOIUIECKON BbI-
rpy3Ke NPOAYKTOB PEAKIINY;



- 3arpy3Ka peareHTOB OCYIIECTBISAETCS 10 Hayaja peaklnu, a MPOLYyKThI pe-
aKIMU BBITPYXAIOT 0 OKOHYAHUM PEAKIINH;

- 3arpy3Ka peareHTOB, XUMHUYECKHUE MTPEBPAILICHHS U BBITPY3Ka MIPOJAYKTOB pe-
aKIMU OCYIIECTBIISIETCS MAPAJUIIEIBHO.

14. K XMMHUYECKHM pEeaKTOpaM MOJyHENPEPHIBHOTO JECHCTBUSI OTHOCSITCS arl-
1apartbl, B KOTOPBIX

- OCYILECTBISECTCS MEPUOINYECKAS [10J]Ja4a PEAreHTOB IPU HENPEPHIBHOM BbI-
rpy3Ke MPOAYKTOB PEAKIINY;

- OCYUIIECTBIISIETCS OJIYHETIPEPBhIBHAS 110/1a4a PEAareHTOB IPH MOJIyHEIpe-
PBIBHOM BBITPY3KE MPOIYKTOB PEAKIUU;

- 3arpy3Ka peareHTOB OCYIIECTBISETCS 10 Hauaja peaklnu, a MPOLYKTHI pe-
aKI[MU BBITPYXKAIOT 110 OKOHYAHUHU PEAKIINH;

- 3arpy3Ka peareHToOB, XUMHYECKUE MTPEBPAIECHUS U BBITPY3Ka MPOAYKTOB pe-
aKIMHU OCYILIECTBIIIETCS MAPAIIENBHO.

15. Ecnu B mpou3B0oJIbHO BRIOPAHHON TOYKE PEAKIIMOHHOTO MPOCTPAHCTBA
IIPOMCXOAUT U3MEHEHUE TAPAMETPOB XUMHUUYECKOIO IPOLIECCA C TEUEHUEM BPEMEHU,
PEKHUM peaKTopa Ha3bIBAIOT

- KaTaJINTUYECKUM,;

- HEKATaJIUTUYECKUM;

- CTAllMOHAPHBIM;

- HECTALIMOHAPHBIM.

16. Ecniu xumMuyeckuii rpoiiecc B J1I000H TOUKE pEaKIIMOHHON 30HbI XapaKTe-
pHU3YETCA MOCTOSTHCTBOM IAPAMETPOB BO BPEMEHH, PEXKUM PEAKTOPA HA3BIBAKOT

- CTAalHUOHAPHBIM;

- HECTALIMOHAPHBIM;

- KaTaJINTUYECKUM,;

- HEKATaJIUTUYECKUM.

17. EMKOCTB ¢ THHIIEM 1 KPBIIIKOW, TEMJI000OMEHHOE U TIEpEMEITUBAIOIIEe
YCTPOMCTBA ABJISIOTCA OCHOBHBIMH 3JIEMEHTAMU PEAKTOPOB ISl POBEICHUS XUMU-
YECKUX PEaKUn

- B CUCTEME a3 — )KUJKOCTb;

- B ra3oBoii ¢a3e;

- B XKHAKOH (haze;

- B CUCTEME ra3 — TBEPJIOE TETO.

18. I'mankue pyOaiiku U MIpUBapEeHHbBIC K KOPIYCY PEaKTOpa 3MEEBUKU OTHO-
cATCS

- K BBIHOCHBIM TETUIOOOMEHHBIM YCTPONUCTBAM;

- K BCTPOCHHBIM HapYXKHBIM TETUIOOOMEHHBIM yCTPONCTBAM;

- K BCTPOCHHBIM BHYTPEHHHUM TETUIOOOMEHHBIM yCTPONCTBAM;



- K KPBIIIKE WM JHUILLY anmnapara.

19. IloBepXHOCTHBIE KOKYXOTpyOUaThie TENI00OMEHHUKH, CMOHTHPOBaHHbBIE
COBMECTHO C PEaKTOPOM, OTHOCATCS

- K BCTPOCHHBIM HApY’>KHBIM TEIJIO0OMEHHBIM YCTPONCTBAM;

- K BCTPOECHHBIM BHYTPEHHHUM TEIUIOOOMEHHBIM yCTPONCTBAM;

- K BBIHOCHBIM TETJIOOOMEHHBIM yCTPOWCTBAM;

- K KPBIIIKE WM JHUILLY arnmnapara.

20. Hunuaapuyeckast WM IJI0CcKas TpyOdarasi ciupaib, Iy4OK IPsIMbIX BEp-
TUKAJIBHBIX TPYO, MoJble AUPHY30phl B BUJIE CTAKAHOB OTHOCSTCS

- K BCTPOCHHBIM BHYTPEHHUM TEIUIOOOMEHHBIM YCTPOICTBaM;

- K BCTPOCHHBIM HApYKHBIM TEIUIOOOMEHHBIM YCTPONCTBAM;

- K BBIHOCHBIM TEIUIOOOMEHHBIM YCTPONCTBAM;

- K KpBIIIKE WM JHULLY arnmnapara.

21. Jlng nepeMemmBanusl HU3KOBS3KHUX KUAKOCTEHN MpU TypOyJIEHTHOM PEKHU-
M€ UX JIBHJKEHHSI IPUMEHSIIOT OBICTPOXO/IHBIE IEPEMEIINBAIOLIUE YCTPOMCTBA C
IIEPIICHIUKYJIAPHBIM 10 OTHOILIEHUIO K IIJIOCKOCTU BPAILEHHS PACIIOI0KEHUEM JIOIIA-
CTEH, K KOTOPBIM OTHOCSTCS

- AKOPHBIE U PAMHBIE MEIIAJIKHY;

- BCE PaA3HOBHUIHOCTH BUHTOBBIX MEMIAJIOK;

- JIOMIACTHbIE, TYPOMHHBIE, TUCTOBBIE U KJIETHEBbIE MEIIAIIKH;

- IIHEKOBBIE, JICHTOYHbIE, CKPEOKOBBIE MEIIAIKH.

22. J1ng nepeMemmBalusi HU3KOBSI3KUX KUAKOCTEN NpU TypOyJIEHTHOM PEXHU-
Me UX ABM)KCHUS IPUMEHSIOT ObICTPOXOAHbIE MIEpEMEIINBAIOIINE YCTPOUCTBA C
PACIIOJI0KEHHUEM JIONIACTEMN O IIOCTOSHHBIM WJIA IIEPEMEHHBIM YIJIOM HAKJIOHA K
IIJIOCKOCTHU BPAILIEHMs], K KOTOPBIM OTHOCSTCS

- AKOPHBIE U PAaMHBIE MEIIAJIKH;

- BCE Pa3HOBHIHOCTH BUHTOBBIX MEIIAJIOK;

- IOMACTHbIE, TYPOMHHBIE, TUCTOBBIE U KJIETHEBbIE MEIIANIKY;

- IIHEKOBBIE, JICHTOYHbIE, CKPEOKOBBIE MEIIATIKH.

23. IIpu peanuzanuy JaMUHAPHOTO PEKUMA BA3ZKHUX KUIAKOCTEN MPUMEHSIOT
TUXOXO/IHBIE IIEPEMEILINBAIOIINE YCTPOMCTBA C MEPIEHANKYJISIPHBIM PACIIOI0KEHHU-
€M JIONAacTEN IO OTHOLIEHHUIO K INIOCKOCTH BPAILEHUS, K KOTOPBIM OTHOCSITCS

- AKOPHBIE 1 PaMHBIE MEIIAJIKHY;

- BCE Pa3HOBHUIHOCTH BUHTOBBIX MEMIAJIOK;

- IOMaCTHbIE, TYPOUHHBIE, TUCTOBBIC U KJIETHEBbIC MEIIAJIKY;

- IIHEKOBbIE, JICHTOYHbIEC, CKPEOKOBBIE MEIIATKH.

24. Ilpu peanu3anuy JaMAHAPHOTO PEKUMA BSI3KUX KUIKOCTEN MPUMEHSIOT

TUXOXOJIHBIE NIEPEMEIINBAIOIINE YCTPOMUCTBA C PACIIOIOKEHUEM JIONIACTEN IO 110-



CTOSIHHBIM WJIM IEPEMEHHBIM YTJIOM HAKJIOHA K IUIOCKOCTH BpaIIEHUs, K KOTOPbIM
OTHOCSATCSA

- AKOPHBIE U PAMHBIE MEIIAIKY;

- BCE PA3HOBHUJIHOCTY BUHTOBBIX MEILIAJIOK;

- JIONACTHbIE, TYPOMHHBIE, TUCTOBBIE U KJIETHEBbIE MELIAJIKY;

- IIHEKOBBIE, JICHTOYHbIE, CKPEOKOBBIE MEIIAIKH.

25. B ra30KUAKOCTHBIX PEAKTOPAaX PaclbUIMBAOLIETO THUIA, K KOTOPBIM OTHO-
csiTCsl POPCYHOUHBIE anmapaThl, a TAK)Ke MPSIMOTOYHBIE allliapaTbl HA OCHOBE TPYOBI
BeHTypu u anmaparsl ¢ MEXaHUYECKUMH PacClbUIMBAOIIMMHU YCTPONCTBAMH, ITOBEPX-
HOCTb KOHTaKTa (a3 co3aércs

- Ha My3bIpbKax rasa, IponycKaeMoro yepe3 00bEM KUIKOCTH;

- Ha KaIIIX PaclbUICHHOW B MOTOKE ra3a *KUJAKOCTH;

- MEXK/y IOTOKOM T'a3a U MOBEPXHOCTHIO KUIAKOCTH;

- [IpY B3aUMOJIEUCTBHH (a3.

26. B razoxuaKOCTHBIX peakTopax 0apOOTaKHOIO TUIA, K KOTOPBIM OTHOCATCA
KOJIOHHBIE, Ta3/IU(PTHBIE U EMKOCTHBIE C MEXaHUYECKMMH MEIAJIKaMH armaparsl, 0-
BEPXHOCTh KOHTaKTa (ha3 co3aaércs

- Ha My3bIpbKax rasa, IponycKaeMoro yepe3 00bEM KUIKOCTH;

- Ha KaIlIIX paciblJIEHHON B MOTOKE ra3a XUIKOCTH;

- MEXK/y IOTOKOM T'a3a U MOBEPXHOCTHIO KUIAKOCTH;

- IPY B3aUMOJIEUCTBUH (as3.

27. B ra30’KUAKOCTHBIX PEAKTOPAX MOBEPXHOCTHOIO TUIA, K KOTOPBIM OTHO-
CSITCSL HACAZOYHBIE, INIEHOYHBIE U MEXaHUYECKHUE TUIEHOYHBIE aIllapaThl, IOBEPX-
HOCTb KOHTaKTa (a3 co3gaércs

- Ha My3bIpbKax rasa, IponycKaeMoro yepe3 00bEM KUIKOCTH;

- Ha KaIUIIX PaclblJIEHHOW B MOTOKE ra3a XUAKOCTH;

- MEXK/y IOTOKOM T'a3a U MOBEPXHOCTHIO )KUAKOCTH;

- IPY B3aUMOJIEUCTBUH (as3.

28. B cucremax ras - TBEp0O€ TEIO NPUMEHSIOT TOPU30OHTAIBHBIE C BPAILIAKO-
IMMCs KopimycoM (6apabaHHBIC) MTEYU-PEAKTOPHI, B KOTOPHIX XUMUYECKHE PEAKIIHH
IPOTEKAOT MEXAY NOTOKOM rasa u

- B3BELICHHBIM CJIOEM TBEPJOIO PEAreHTA;

- HETIOABMKHBIM WJIM KOMITAKTHO JBHKYIIUMCS CJIOEM TBEPAOIO PEAreHTa;

- MEXaHUYECKHU MEPEMENIAEMBIM CJIOEM TBEPIOTO PEareHTa;

- U3MEJIBbYEHHBIM TBEPBIM PEATCHTOM.

29. B cucremax ra3 - TBEpJIO€ TEJIO NPUMEHSIOT BUXPEBbIE (IIUKJIOHHBIE) pe-
aKTOpBI, & TAKXKE PEaKTOPhI ¢ a9pO(GOHTAHHBIM UITH TICEBI0OKUACKEHHBIM (KUIIS-
II1MM) CJIOEM TBEPJIOIO PEAreHTa, B KOTOPBIX XUMHUYECKHUE PEAKLIUH TPOTEKAOT
MEXAy ITOTOKOM rasa u



- B3BEILEHHBIM CJI0E€M TBEPAOTO PEATreHTa,

- HETIOABVYKHBIM WJIM KOMITAKTHO JBHKYIIUMCS CJIIOEM TBEPAOIO PEArcHTa;

- MEXaHWYECKH NIEPEMELIAEMBIM CJIOEM TBEPAOIO PEArcHTa;

- N3MENBYEHHBIM TBEPABIM PEATCHTOM.

30. JInst mpoBeieHNs XUMHUUECKUX TOMOTEHHBIX peakluii B ra30Boil (pasze mpu-
MEHSIOT IJIAMEHHBIE (peakius UAET B 00JIaCTH TEMIIEpaTyp BOCIUIaMEHEHUs) U Oec-
IUIaMEHHBIE (PeakUy MPOTEKAIOT HUKE TEMIIEPATYP BOCILIAMEHEHHSI) PEAKTOPbI, KO-
TOPBIE HA3BIBAIOT

- HU3KOTEMIEPATYPHBIMH PEAKTOPaMU;

- SHAOTEPMHUUYECKUMH PEAKTOPaMU;

- BBICOKOTEMIIEPATYpPHBIMHU PEAKTOPaMU;

- DK30TEPMHUYECKUMHU PEAKTOPAMH.

31. Jlig mpoBeieHHs] XUMHYECKUX TOMOTE€HHBIX peakuil B ra30BOil (haze npu-
MEHSAIOT PEAKTOPBI C IPSIMBIM HATPEBOM ChIPbS (CMELIEHUEM T'a3000pa3HO-
ro/TBEPIOTO TEMIOHOCUTEINS UJIA C TTIOMOLIBIO 3JIEKTPUUECKOM IyTH) WU C HE Mpsi-
MBIM HarpeBOM (HarpeB JbIMOBBIMU ra3aMy 4epe3 CTEHKY), KOTOPbIE Ha3bIBAIOT

- HMU3KOTEMIIEPaTypHBIMU PEAKTOPAMU;

- DHIOTEPMUYECKUMHU PEAKTOPAMH;

- BBICOKOTEMIIEPATYPHBIMH PEAKTOPAMU;

- DK30TEPMHUYECKUMHU PEAKTOPAMH.

32. Kakne KOHCTPYKIMOHHBIE MaTepUaIbl, IPUMEHSAEMBIE ITPU ITPOU3BOICTBE
XUMHUYECKUX PEAKTOPOB, OTHOCATCS K CTAIIAM?

- HEOPraHWYECKUE MaTEepHUasbl €CTECTBEHHOTO IIPOUCXO0XKIACHUS;

- HEOPraHWYECKUE MaTeprajbl ICKYCCTBEHHOTO ITPOUCXOKICHHUS;

- CIUIaBBI KeJie3a ¢ yIriiepoaoM npu ero coaepxkanuu ot 0,08 1o 2,14 %;

- CIUIaB M€Y C HUKEJIEM IIPU €70 BBICOKOM COAEPKaHUU.

33. Cramu, conepsxariue ot 2,5 10 10 % ¢hyHKIIMOHATBHBIX 100aBOK, Ha3bIBA-
10T

- IBYXCJIOMHBIMU KOHCTPYKIIMOHHBIMU CTaJISIMU;

- YTAEPOAUCTHIMU CTAJISIMU OOBIKHOBEHHOI'O KayeCTBa,
- KQUECTBEHHBIMH YIJIEPOJUCTBIMU CTAJISIMU;

- IETUPOBAaHHBIMU CTAJIAMH.

34. ITpu npon3BOJACTBE XUMUYECKUX PEAKTOPOB IIMPOKO MUCHOJB3YIOT TAKUE
METAJUJIbl KaK aJIFOMUHHMI, MEAb, TATAH WU UX CIUIABBI, KOTOPBIE SBIIAIOTCA

HCOPraHN4YCCKUMHN MaTCpuaiaMnu €CCTCCTBCHHOT'O IMTPOUCXOKIACHHA,

HCOPraHN4CCKUMHN MaTCpuaiaMi HCKYCCTBCHHOI'O IIPOUCXOKICHU A,

OBCTHBIMHU MCTAJIJIaMH,

BBICOKOJICTUPOBAHHBIMHA CTAJISIMU.



35. K HeMeTauIM4eCKMM KOHCTPYKIIMOHHBIM HEOPTraHUYECKUM MaTepuaiam
€CTECTBEHHOT'O IIPOUCXO0KICHUS OTHOCSTCS

- KEPAMMKA, CTEKJI0, CUTTaJbl, CTEKJIO3MAJIN, LIEMEHTHI,

- aHJE3UT, 0a3aibT, PAHUT, 11ada3, 10JIOMUT, KAOJIHH;

- MsIrKas ¥ >kE€CTKask pe3nHa, 300HUT;

- TOJIMAMUJIBI, TTOJTHOIEPUHBI, (EHOIIACTHI, STTOKCUTIIACTHI.

36. K HeMeTamuMyeckuM KOHCTPYKIIMOHHBIM HEOPraHUYECKUM MaTepHaiam
MCKYCCTBEHHOI'O MPOUCXOKICHHS OTHOCSITCS

- KEPAMMKA, CTEKJI0, CUTTaJIbl, CTEKJIOAMAIIN, IEMEHTHI,

- aHJE3UT, 0a3anbT, TPAHUT, 11ada3, TOJIOMUT, KAOJIHH;

- MATKas U )KECTKasi pe3rHa, 00HUT;

- IOIMaMU/Ibl, TOJMOJIe(PUHBIL, (DEHOIACTBI, STOKCUILIACTBHI.

37. K KOHCTPYKLUMOHHBIM OpPraHMYECKMM MaTepHaiaM Ha OCHOBE Kay4dyKa C
CoJiep>KaHMeM ByJIKaHHM3aTa 70 3-X, oT 3 70 8, ot 25 u 6osee % oTHOCATCS

- KEpaMHKa, CTEKJIO, CUTTaJIbl, CTEKJI03MAJIH, LIEMEHTHI;

- aH/E3UT, 0a3anbT, TPAHUT, 11ada3, TOJIOMUT, KAOJIHH;

- MATKas U KECTKasl pe3ruHa, 300HUT;

- TOJIMAMU/IbI, TOJIHOIEPUHBI, PEHOIIACTBI, SITOKCUILIACTHI.

38. K HemeTammm4ecKuM KOHCTPYKIMOHHBIM OPIraHUYECKUM MaTepraliaM OT-
HOCSITCSl TAKHE MJIACTMACCHI KaK

- IOJIMaMUIbl, TOJMOJIEPUHBI, (DEHOIIACTBI, SMOKCUIIIACTBI;

- KEpaMHKa, CTEKJIO, CUTTaJIbl, CTEKJI03MAJIH, [IEMEHTHI;

- aHJe3uT, 0a3abT, TPAHUT, AMada3, JOJIOMHUT, KAOJIHH,

- MATKas U KECTKas pe3ruHa, 300HMUT.

39. K HemeraminyeckuM KOHCTPYKIIMOHHBIM OPTaHUYECKUM MaTepuaiaM OT-
HOCSITCSI IOJIMMEPHBIE KOMIIO3ULIMOHHBIE MAaTEPHAIbl, KOTOPBIMHU HA3bIBAIOT

- IOJIMKOMIIOHEHTHBIE MaTEpHaJIbl, B KOTOPHIX B KAYECTBE MOJUMEPHOTO CBS-
3YIOILEr0 UCTIOIb3YIOT TEPMOIIACTUYHBIE UITM TEPMOPEAKTUBHBIE CMOJIBI, @ B Kaue-
CTBE€ HAINOJHUTEJIEH — BOJIOKHA WJIM JUCIIEPCHBIE BEIIECTBA;

- MHOT'OKOMIIOHEHTHBIE MaTEPHUAJIbI, COCTOSIINE, KaK IPABUIIO, U3 IJIACTUYHON
OCHOBBI (MaTpPHIIbl), ApMUPOBAHHON HAIIOJTHUTEIISIMH;

- MaTepUal ¢ FreTepOreHHON CTPYKTYPOH, COCTOSIIEN, KAK MUHAMYM, U3 IBYX
(a3, BBIMOIHIIOMMX (PYHKIIUH CBI3YIOIIET0/MATPUIIbl, HATIOJHUTENS U Pa3IUYHbIX
MOU(DUKATOPOB;

- MaTepuabl, COCTOAIIME U3 HENPEPbIBHOMN (ha3bl (IIOJIMMEPHOI MaTpHULIbI),
YCWJIMBAIOLIUX HAMOJHUTENEH U (PYHKIIMOHABHBIX T00ABOK.



Bonpocs! a4 3a4era

1. OcHoBHBIE KJIacCU(UKALMOHHBIC IPU3HAKA XUMUYECKHX PEAKTOPOB.

2. XapakTepHucTHKa ToKa3aTejel mMaTepuaqbHOro OanaHca XMMHUYECKUX pe-
aKTOPOB U METOJMKA €T0 COCTABIICHMUS.

3. XapakTepucTHKa MoKa3aTesel TerIoBOTro Oananca XUMUYECKUX PEaKTOPOB
Y METOJMKA €r0 COCTABIICHUS

4. OCHOBHBIE TUIBI XHMUYECKUX PEAKTOPOB. PeakTopsl 111 XUMHUYECKUX pe-
aKIHUM B )KUJIKOU CpEJIE.

5. PacnbuinBaromye peakTopsl Ui XUMUYECKHX peakuuil B cucrtemax ['-)K
Ha npumMepe GOpCyYHOUHBIX a0COpOEepoB.

6. PacmpuimBaromye peakTopbl ISl XUMHUYECKUX peaknuii B cuctemax [-)K
Ha IpUMepe NPSIMOTOYHBIX allllapaToB HA OCHOBE TpyObl BeHTypu.

/. PacnpuiMBaromiye peakTopbl I XMMUYECKHX peakuuid B cucrtemax ['-)K
Ha [IPUMEPE annapaToB ¢ MEXAHUYECKUMU PACIIBUIMBAIOIIMMU YCTPOUCTBAMH.

8. bapOoTaxkHble peakTOpHl ISl XUMUUYECKUX peakuuil B cuctemax I'-)K Ha
IIpUMEpE KOJIOHHBIX allllapaToB.

9. BapOoTaxkHble peakTOPHI ISl XUMUUYECKUX peakiuil B cuctemax ['-)XK Ha
npuMepe ra3iu@THBIX anmapaTos.

10. Bap6oTtaxxHpie peakTOPHI A1 XUMHUECKHX peakiuii B cucremax [-)XK Ha
npuMepe EMKOCTHBIX allllapaToB ¢ MEXAaHWYECKMMH IEPEMEIIMBAIOIIUMHA yCTPOU-
CTBAMH.

11. TloBepXHOCTHBIE pPEAKTOPHI JJIsi XUMUUECKUX peakiuii B cuctemax [ -2K
Ha [IpUMEPE HACAJOYHBIX aIlapaTos.

12. TloBepXHOCTHBIE PEAKTOPHI JJIsi XUMUUECKUX peakiuidi B cuctemax [ -2K
Ha [IpUMepe INIEHOYHBIX aIlapaTos.

13. TloBepXHOCTHBIE pEAKTOPHI Ui XUMUYECKUX peakiuii B cucremax [-)K
Ha [IPUMEPE MEXAHNYECKUX TUIEHOYHBIX anmnapaTos.

14. PeakTopbl ¢ HENOABUKHBIM WJIM KOMIIAKTHO ABMKYIIUMCS CJIOEM TBEPHO-
IO peareHTa sl XMMHYEeCKUX peakiui B cucrtemax ['-T.

15. PeakTopsl ¢ MEXaHMYECKH MEPEMEIIAEMBIM CJIOEM TBEPAOrO peareHTa s
XUMUYECKHUX peakiuii B cuctemax [-T Ha mpumepe 6apabaHHBIX BpaIAIOIIUXCS aTl-
I1apaToB.

16. PeakTopsl cO B3BEUIEHHBIM CJIOEM TBEPJOIO peareHTa A XUMUYECKHX
peakiuii B cucremax ['-T Ha nmpuMepe anmaparoB C MCEBAOOKUKEHHBIM (KHUIISIIIM)
CJIOEM.

17. PeakTopsl cO B3BEUIEHHBIM CJIIOEM TBEPJOIO pEareHTa s XUMUYECKHX
peakuwmii B cucremax ['-T Ha mpumepe anmapatoB ¢ a3poQOHTaHHBIM (PACTIBUTUTEIb-
HBIM) CJIOEM.



18. PeakTopsl cO B3BELIEHHBIM CJIOEM TBEPAOrO peareHTa AJii XMMHYECKHX
peakuuii B cuctemax ['-T Ha npumepe BUXpEBBIX (LIMKJIOHHBIX) alapaToB.

19. Dx30TepMuUecKHe PEeaKTOPbl ISl TOMOTEHHBIX XMUMHUYECKHUX PEaKUui B
razoBoi (ase.

20. DHIOTEpMHUYECKHUE PEAKTOPBI AJSi TOMOT€HHBIX XUMHUYECKUX pEakluid B
ra3oBoi (asze.

21. YcnoBusi 3KCIUTyaTallud XHUMHUYECKOTO 00OOpyAoBaHHsS U TpeOOBaHUS,
pea-sBIsIeMble K KOHCTPYKIIMOHHBIM MaTepHaaM.

22. Knaccudukanuss KOHCTPYKIMOHHBIX MarepuasoB. Heopranuueckue ma-
TEepUalbl €CTECTBEHHOIO M HCKYCCTBEHHOI'O IIPOHUCXO0XKICHMS, NPUMEHSIEMBIEC IS
000pyI0BaHUsI XUMUYECKUX ITPOU3BOJICTB.

23. Ctamu Kak OCHOBHOW KOHCTPYKIIMOHHBIH MaTepwal JUisi 00OpyJAOBaHUS
XUMUYECKHX MTPOU3BOJICTB.

24. 1lBeTHBIC METAJUIBI U MX CIUIaBBl KaK KOHCTPYKIIMOHHBIE MaTEpHAIbI IJIs
000pYyI0OBaHUA XUMUYECKUX MMPOU3BOJICTB.

25. Oprannyeckue KOHCTPYKIIMOHHBbIE MaTepuaibl (pe3uHa, 300HUT, IUIACT-
MAacchl, MOJIMMEPHbIE KOMIIO3UTHI), IPUMEHSIEMbIE IJIs1 000pYI0BaHUS XMUMHUYECKHUX
IIPOU3BOJICTB.

14. Ob6pa3oBare/ibHbIE TEXHOJIOTHH

UreHne JEKUUN MO JAaHHOW AUCHUIUIMHE MPOBOJUTCS C HCHOJIb30BAHUEM
MYJIbTUMEIUMHBIX CpeCcTB. Ha MpakTUYeCKuX 3aHSITUSAX UCIOIb3YIOTCS POJIEBBIE UT-
pBI, TipoBefieHNEe aHan3a S(PGEKTUBHOCTH KOHKPETHBIX XUMHUKO-TEXHOJOTUYECKUX
MPOLIECCOB, BHIOOP MTaHHBIX VISl COCTABJIICHUS] MaTE€pUAIbLHOTO M TEIUIOBOTO OaliaHca
KOHKPETHBIX THMOB XuUMHUeckux peaktopoB. Otuer mo CPC mpoBonutcsa B dhopme
CEMUHApa C MPEACTaBICHUEM TMOJATOTOBJICHHBIX B BHUJIE NMPE3CHTAIMU OTBETOB IIO
WHJMBUAYAJbHBIM 3aJJaHUSIM.

B pamkax y4eOHBIX 3aHSATHUNA MO JAHHOW JUCHMIUIMHE MPEAyCMOTPEHO 00-
cyxknenue ¢ npexacraurensimu npeanpudtusi OAO «CapaToBOPrcHMHTE3» KOHKPET-
HBIX TPOU3BOJICTBEHHBIX CUTYyallMi, CBA3AHHBIX C AKCIUTyaTallueil XUMUYECKUX peaK-
TOPOB B TEXHOJIOTUU MOJTYUYEHHS] HUTPUIJIA AKPUIOBOU KUCIIOTHI.



15. IlepeveHb y4eOHO-METOANYECKOT0 0O0ecriedeH sl AJI51 00yUAKIINXCS
MO THCIUTLTHHE

OcHoBHas nuTeparypa

1. IBanér KO.b O6mas xumuueckas texnonorus. Y.1. Xumuueckue mpoiiec-
CBI U peakTopsl: yueOHoe rmocodue. / FO.b.1lIBanés, [.A. ['opmymiko.- Tomck : Towm-
CKUM MOJIMTEXHUYECKUH yHUBepcuTeT, 2019. - 187 C. - TekcT: aneKTpoHHbIH // Diek-
TPOHHO-OMOIMOTEUHAS cucTemMa IPR BOOKS: [caitT]. - URL.:
http://www.iprbookshop.ru/96108.html

2. Xumuyeckue peakTopsl : yueOHoe nocodue / B. 10. lonyna, A. B. Beikos,
M. E. I'puropseB [u 1p.]. — Teps : TBI'TY, 2019. — 160 c. — ISBN 978-5-7995-
1061-9. — Tekcr : anekTpoHHBIH // JlaHb : 3MeKTpOHHO-OMOIMOTEYHAs cucTeMa. —
URL.: https://e.lanbook.com/book/171336 — Pexxum jgocTyma: i1 aBTOPH3. MOJIB30-
BaTe-JICH.

3. Boponmnos, K. b. Xumnueckue peakrops! : yuebHoe mocobue / K. b. Bo-
poHIoB. — Apxanrensck : CADY, 2017. — 80 c. — ISBN 978-5-00058-584-9. —
TekcT : snexktpoHHbIM // Jlanb : sneKkTpoHHO-OMONMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/161737 — Pexum gocTyma: s aBTOPHU3. MOJIb30BaTe-
Jeit.

4. Cemakuna O.K. Mamusbsl ¥ anmnapatbl XUMUYECKHUX, HedTenepepadaThiBa-
IOMKUX M HePTEXUMUUYECKUX MPOU3BOJACTB : yueOHoe mocobue / Cemakuna O.K. —
Tomck : Tomckuii nonutexHuueckuit yausepcuret, 2016. — 154 ¢. — ISBN 978-5-
4387-0693-9. — TekcT : 27eKTpOHHBIN // DIEKTPOHHO-OMOIMoTeuHas cuctema [IPR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/83969.html.

JlononauTtensHas uTeparypa

5. Tlonos, FO. B. Xumuueckue peakTopbl (TEOpUs XUMHUYECKUX MPOILIECCOB U
pacuet peakTopoB) : yueobHoe nocobue / FO. B. [Tonos, T. K. Kopuaruna, B. C. Jlo-
b6aceHko. — 2-e usl., nepepad. u gon. — Bonrorpax : BonrI'TY, 2015. — 240 ¢. —
ISBN 978-5-9948-2027-8. — Tekct : smekTpoHHBIM // JlaHb : 3JICKTPOHHO-
oubnmoteunas cucrema. — URL: https://e.lanbook.com/book/157211 — Pesxxum no-
CTyma: JJisi aBTOPHU3. TIOJIE30BATENICH.

6. Yrnes H.I1. Teopusi XuMHueCKNX peaKkTOPOB: BBEICHUE B OCHOBHbBIE pa3ie-
Jbl Kypea: yueoHoe nocodue / Yrines H.IL. - Ilepms: IlepMckuii rocyapcTBEHHBIM
texHuueckui ynuepcutet, 2008. - 184 ¢. — ISBN 978-5-88151-894-3. - Tekcr:
ANEKTPOHHBIN // DnekTpoHHo-0ubmmoTeunas cuctema IPR BOOKS: [caiiT]. - URL:
http://www.iprbookshop.ru/110560.html

/. MamuHsl 1 anmapaThl XUMUYECKUX TIPOU3BOJICTB: Y4.TIOCOOUE /JIs BY30B



nox oour.pea. A.C.Tumonnna.- Kayra: M3a-so H.®d.boukapesoii,2008.-872 c.
DK3EMIUISIPBI BCEro: 3

8. YapsnoB B.M. XumMnueckue peaktopsl U neuu: yu.noc./ B.M.YibsHoB.-
Hwxeropoackuii roc.texH.yH-T, H.HoBropos, 2006.-202 c. Pexxum goctymna:

http://www.studentlibrary.ru/doc/ISBN9785996301096-SCN0003.html

Meroanueckue ykazaHus sl 00y4YaroIUXCs [0 OCBOCHUIO TUCHUILTUHBI (MOIYJIs)

9. JIeBkuna H.JI. TexHonmornvyeckue pacueTbl B XMMHUYECKOH TexHOJOTUHU : MY
K IPaKTUYECKUM 3aHITHUAM JJIsI CTYAEHTOB HarpapyieHus noarotoBku 18.03.01 «Xwu-
muueckas rexaoiaorus»y /| H.JI. Jleskuna, T.II. Ycrunosa, 2019.- 20 ¢. - Teker:
aNIeKTpOoHHBIN. Pexxum mocrtyma: http://techn.sstu.ru/new/SubjectFGOS/
Default.aspx?kod= 1004 &tip=6

[lepuonnueckue uzgaHus (>KypHasbl)

10. IInactuyeckue maccel. Pexxum poctyma: https://elibrary.ru/contents.asp?-
issueid=1112589. Jloctynubie apxusbl 2009-2020 rr.

11. MU3Bectus BbicmuX yueOHbIX 3aBegeHui. Cepus: XUMHUS U XHUMHAYECKas
TEXHOJIOTUSI. VIBAaHOBCKHMI TOCYIapCTBEHHBIH XUMHKO-TEXHOJOTHYECKUN YHUBEPCHU-
ter. Pexxum nmocryma: https://elibrary.ru/contents.asp?issueid=942222. JloctymHbie
apxuBbl 2006-2020 .

12. XumudecKasi MPOMBIIIIIEHHOCTD CETOTHS

13. XumuuecKkas TEXHOJIOTHs

14. Poccuiickuii XUMHUYECKUH KypHaI
15. XXypHan npukiagHoi XuMuu

NHTEpHET-UCTOUHUKH
16. http://www.encyclopedia.ru / Mup sHnukiionenuii on-line
17. Hayunas snexktpoHHas oubnuoteka http://www.elibrary.ru

18. bubnuoteka Poccuiickoii akanemun Hayk (BAH) http://www.rasl.ru
19. Poccuiickas rocymapctBenHas ouosmoreka (PI'B) http://mwww.rsl.ru__
http://science.kaznu.kz

Ncrounnku NOC
19. Koucmnekr nekiuii. Pexxum nocryna:_http://techn.sstu.ru/MWebL ib/16070.doc



http://www.studentlibrary.ru/doc/ISBN9785996301096-SCN0003.html
http://techn.sstu.ru/new/SubjectFGOS/
http://www.encyclopedia.ru/
http://www.rsl.ru__/

16. MaTepuaibHO-TeXHUYECKOe o0ecreyeHue

YueOHast ayaiuTOpHUs AJ15 NPOBECHUS 3aHATHI JIEKIIMOHHOI0 THIIA

VYKOMIUIEKTOBAaHA CIELUAIN3UPOBAHHON MeEOENbl0 M TEXHUYECKUMHU Cpe-
crBamu oOyueHus: 40 pabounx MecT oOydaromuxcs; padodyee MECTO MPENoJaBaTes;
KJIaCCHasl TOCKA; MPOEKIIMOHHBIN 9KpaH; MyJbTUMEIUUHBIN MPOEKTOP; HOYTOYK; Je-
MOHCTpAIIMOHHOE 000pYy/J0BaHUE U Y4eOHO-HATJISAHbIE MOCOOMs, 00ecneunBaroIne
TEMaTUYECKHE WIUTIOCTPALMK M0 paboyeil mporpaMMe JTUCHUTIIIUHBL.

[Tporpammuoe obecreuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome

YueOHast ayaiuTopusi VISl NPOBeJIeHUs 3aHATHH NMPAKTHYeCKOIr0 THIIA, Te-
KYLIero KOHTPOJISI U NPOMEKYTOYHON aTTecTalud, I'PYNIOBbIX M MHAUBHAY-
AJIbHBIX KOHCYJIbTAlUH

YKOMIUIEKTOBaHA CHEUUATU3UPOBAHHON MeOEIbl0 M TEXHUYECKUMHU CpEJI-
CTBaMHU 00yueHusd: 24 pabouux MecT oOydaromuxcs; paboyee MeCTO Peno1aBaTess;
KJIaCcCHasl JIOCKa; MPOEKIMOHHBIN 3KpaH; MyJbTUMEIUUHBIN IPOEKTOP; HOYTOYK; Je-
MOHCTpAIMOHHOE 000pYy/I0BaHUE U Y4eOHO-HAIJISIAHbIE MTOCOOMs, oOecreunBarone
TeMaTUYECKHE WUTIOCTPALMU 110 paboyeil mporpaMme JTUCIUILINHBI.

[Tporpammuoe obecneuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), GoogleChrome

PaGouyto mporpamMmmy cocTaBuiIv npod. Ycrunosa T.I1.
nou. Jleskuna H.JL.
28.06.2021



17. lonojiHeHns 1 M3MEHEHUs1 B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 rojia, mpoTokos Ne

3aB. xadenpoii / /

BHeceHHbIe M3MEHEHHUsI YTBEPKIeHbI Ha 3acenannn Y MKH

« » 20 _ ropa, mpoTokos Ne
IIpencenarens YMKH /

~




