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1. IIeJIl/I, 3ala'vi U IVIAHUPYEMBIC PE3YyJIbTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

Hean n3ydeHust AMCIUIUTHHBI «O0Ias XUMHUYECKas TEXHOJIOTHS — Pa3BUTHE Y OyTyIIHX
WH)KEHEPOB TEXHOJIOTHYECKOTO M DKOJIOTMYECKOTO MBIIIICHUS, HEOOXOAUMOTo TMpHU pa3paboTke,
KOHCTPYHMPOBAHUH U IKCILTyaTaIlMH XUMHUYECKOTO 000PYI0BaHUSI, MAIIIMH U aIlliapaToB.

Nnxenep HOOMKEH yMETh MPOEKTHPOBATh, KOHCTPYUPOBATh M OIKCILUIyaTUPOBATh
TEXHOJIOTHYECKOE 000PYyI0BaHHE XUMUUYECKOW MTPOMBIIIICHHOCTH U CMEXHBIX C HEH OTpaciew,
0COOCHHO O0OpYyIOBaHUE HJsl 3aIMTHl OKPYKAMIIEH cpelbl. [ paMOTHOE BBITIOJIHEHUE AITOU
paboThl HEBO3MOXKHO 0€3 3HAHUS TEXHOJIOTHYECKHUX OCOOCHHOCTEH MPOTEKAIOIIMX IPOIECCOB,
3aKOHOMEPHOCTEH BBIOOpAa TEXHOJIOTUYECKOTO pPEXKHUMa, METOJOB PAIMOHATBHOTO WC-
MOJIb30BaHUS CHIPHEBBIX U TOTUIMBHO-IHEPTE€THUYECKUX PECYPCOB, IKOJIOTHICCKUX TTPUHIIUIIOB.

N3ydyenne y4ueOHOW IUCHUIUIMHBI HAMpaBJICHO HA TMOATOTOBKY OOyd4arommxcs K
OCYIIECTBJIECHUIO JCATEIBHOCTH B COOTBETCTBHM C MPOPECCHOHAIBHBIMA CTaHAAPTaMH,
npuBe¢HHBIME B [IpwioxkeHnn K QeaepaibHOMY TrOCyIapCTBEHHOMY 0O0pa30BaTeIbHOMY
CTaHAapTy BhICIIET0 OOpa3oBaHusA - OakamaBpuaT o HampasieHuto noarorosku 20.03.01
Texnocdepnass 6e30MaCHOCTh, YTBEPKACHHOMY NPHKa30M MUHUCTEPCTBA HAYKHM M BBICIIETO
obpazoBanus Poccuiickoii @eaepanuu ot 25 mas 2020 r. N 680.

O6yuenue mo gucuumuHe «OOmas XUMHYECKas TEXHOJOTHW» HAMpaBIEHO Ha
dbopMupoBaHUe y 00YJarOIIUXCS CIEAYIOIUX KOMITETECHITUI:

. NuaukaTopsbl J0CTHXKEHUS
Koa n HauMeHoBaHNe KOMIIeTEHIIM I

KOMIETeHIIHH
NYK-8.1. AHanu3upyeT U HICHTHPUIHPYET
(bakTopsl BPEIIHOTO BIIMSTHUS Ha

KU3HENEATENLHOCTE DJIEMEHTOB TEXHHUECKHUX
CPEACTB,  TEXHOJIOTUYECKUX  MPOIIECCOB,
MAaTEepHaNIOB, 3JaHUI U COOPYKEHUI, a TaKKe
omacHble W BpeaHble (AKTOPhl B paMKax
OCYILIECTBJISIEMOU €SI TEIbHOCTH.

VK-8. Criocoben coznmasarh u noaaepskusars | MYK-8.2. [TonnMaer BaXHOCTb NOAJEPKaHUSA
B ITOBCETHEBHOMU JKU3HU u B | Oe30macHBIX YCIIOBHM Tpyzaa u
npoQeCCUuOHATBHON NEeATeTLHOCTH | )KU3HENEITENHHOCTH HA  XHMHYECKUX U
0e30MmacHble  YCJIOBHS JKU3HEAEATETBHOCTH | HEPTEXMMUYIECKUX IPOM3BOJICTBAX,
JUIS  COXpPaHEHHs  TMPUPOJHOM  Cpebl, | COXpAaHEHUS  NPUPOJHOM  cpeabl  Jid
obecrieuenus YCTOWYHBOTO pa3BuTHs | OOeclieueHns: yCTOWYMBOrO Pa3BUTHA, B TOM
o0lecTBa, B TOM 4YHCJIE€ TPH Yyrpo3e M | YUCIE NPU YIrpo3e BO3HUKHOBEHHS ONACHBIX
BO3HUKHOBEHUH YPE3BLIYAWHBIX CHTYyallud ¥ | WM YPE3BBIYAMHBIX CUTyallMii U BOEHHBIX

BOECHHBIX KOH(DIMKTOB KOH(JIUKTOB.
NYK-8.3. PazbsicHseT npaBuiia NOBEJICHUS T10
MIPEOTBPALLEHHIO, a TaKkKe npu
BO3HUKHOBEHMM UPE3BBIYANHBIX CHTyalui
MIPUPOJIHOTO u TEXHOTE€HHOI'O
MIPOUCXOXACHUS, U BOECHHBIX KOH(IMKTOB,
OIHCHIBAET CHOCO0BI y4dacTus B
BOCCTAHOBUTEJIbHBIX MEPOTIPUSTHSIX.

OIIK-1. Cnocoben u3ydath, aHanuzuponats, | MOIIK-1.1. Ymeer IIPUMEHSATH

UCIIOJIb30BAaTh ~ MEXaHU3Mbl  XHMHUYECKHUX | €CTECTBEHHOHAyYHblE U XUMHYECKHE 3HAHUS
peaxkuui, IPOMCXOAAIIUX B TEXHOJIOTUUECKUX | IPU PELIEHUM TEXHOJIOTMYECKHX 3ajad |
nporeccax u OKpY’KaroIleM MHUpE, | IPOOIEM B HKOJIOTHH.

OCHOBBIBasiICb Ha 3HaHWAX o crpoeHuu | MOIIK-1.2. Ymeer noHumare mnpupony Hu
BEIIIECTBA, MPHUPOJE XHMMHUYECKOH CBSI3M M | XUMHUYECKHE CBSI3U  PA3JIMYHBIX  KJIACCOB




CBOWCTBaX Pa3JIMYHBIX KJIACCOB XMMHUYECKUX | XHMHUCCKUX JJIEMEHTOB, COCIMHCHHHA U
DJIEMEHTOB,  COCAMHCHHM,  BEIIECTB W | MaTEPHAJIOB u BO3MOXKHOCTH ux
MaTepHaoB PaIMOHAILHOTO MCIIOJIb30BAHMSL.

HOIIK-1.3. YMmeer aHanu3upoBaTh MEXaHU3M
XUMHAYECKHX PEAKIMUA MPH MPOCKTUPOBAHUH
TEXHOJOTHYECKUX MPOIECCOB U B PEHICHUH
HKOJIOTUYECKHX 3a/1a4

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucrumnmnaa «O6mas xumuaeckas TexHosorus» (b1.2.3) oTHocuTcs k anciry
y4eOHBbIX AUCIUIUIMH o0s3aTenbHOM yacTu broka 1 «lucuuminnasl (MOIYIN)» U
BXOJIUT B 00pa30BaTENIbHYIO MPOTPaMMYy MOJITOTOBKH OaKajIaBpoOB.

JucuumuinHa  cBsizaHa  co  cuenyromuMu - gucuumimHamu - OOIT:
«IIpompimnenHas  skoJjorus», «llepepaboTka OTXO0M0B  HEDTEXUMUUYECKUX
npou3BojcTB»,  «lIpomeccbl W anmapaTbl ~ XMMHYECKOM  TEXHOJOTHUM,
«be3onacHOCTh KHU3HEACATENbHOCTHY, «OpraHuzanus cbopa u mepepadOTKu
OTXOZ0B Tpou3BoJicTBa», «lIpomecchl W ammaparsl MepepadOTKU OTXOJIOBY,
«IIpouieccl M anmapaTbl OYUCTKHM CTOYHBIX BOI», «MOHTaX W PEMOHT
obopynoBanust oTpacin», «IIporecchl u anmapaThl 3aUTEI aTMOChEPHI».

3. CTpykTypa U coaep:KaHue IMCUUIIINHBI

OO6mass TpynoEMKOCTh AMCHMIUIUHBI COCTaBiseT 4 3a4eTHBIX eAWHMIBI, T.e. 144
aKaJIEeMUYECKUX YaCOB.

3.1 Buabl yueOHOIi padoThl U TPYAOEMKOCTH

3.1.1. Ounas dpopma oOydeHUst

Ne But vaeboii baGorhI KoauuectBo | CemecTpsl
n/n ry P 4acoB 3
1 | AyauTopHblie 3aHATHA 72 72
B ToMm guce:
1.1 | Jlexnum 36 36
1.2 | IlpakTuueckue 3aHsATHS 36 36
1.3 | JJabopaTopHbIe 3aHATHS - -
2 | CamocTosiTe1bHAsI paboTa CTyEHTA 72 72
(CPO)
B Tom gnce:
2.1 | Pedepat
2.2 | TectupoBanue + +
2.3 | KypcoBoii nmpoekt
3 | IlpomeskyToUHasi aTTeCTALUS
3auét/mud. 3au€r/2K3aMeH DK3aMeH DK3aMeH
Hroro 144 144




3.2 TemaTnyeckuii NJjiaH U3y4eHHUs TUCHHNITHBI

(mo ¢popmam oOydeHus)

3.2.1. Ounas dpopma oOydeHus

n/n

Pa3nennl/TeMbl
JTUCHHUILINHEI

TpynoémMKocThb, 4achl

Bcero

AynutopHas padora

Jlexknuum

JlabopaTopHbie
[IpakTnueckas
[10ITOTOBKA

[IpakTueckue
BAHATHUS

BaHATUA

CPC

3-if cemecTp

Tema 1. Beneune. XuMuueckass TEXHO-
JIOTHs KaK Hayka.

N

N
1
1

Tema 2. Kpurepun 3¢(heKTHBHOCTH TEX-
HOJIOTUYECKUX IPOLIECCOB.

Tema 3. XumMuyeckuii mpolecc Ha MoJie-
KYJIIPHOM YPOBHE: HCIIOJIb30BaHUE (HH-
3UKO-XMMHYECKUX 3aKOHOMEPHOCTEH.

Tema 4. Xumudeckuii mporecc Ha MoJie-
KYJIIPHOM YPOBHE: HCIOJb30BAaHUE KHU-
HETHYECKHUX 3aKOHOMEPHOCTEM.

Tema 5. XuMHYECKU MPOLIECC HA MAK-
pOYpPOBHE.

Tema 6. Mozaenu M30TEPMUYECKUX pe-
AKTOPOB.

Tema 7. I'padmueckas MHTEpHpeTanus
YUCJIEHHBIX METOJIOB ONPEECIICHUS KOH-
LIEHTpalU pearcHTa Ha BbIXOE U3 IIPO-
TOYHOTO PEaKTOPa HIECAIBHOIO CMEIle-
HUSL.

Tema 8. PeakTopbl ¢ HeuaealbHOU
CTPYKTYpOIl MOTOKA.

Tema 9. Peaktopbl ¢ HeuacalbHOU
CTPYKTYpO# MOoTOKa (MIPOJOIIKEHHE).

10

Tema 10. TemioBble  peXUMBI
XUMHUYECKHX PEAKTOPOB.

11

Tema 11. CoBMecTHOE pelIeHHE
CHUCTEMBI YpaBHEHHI MaTE€pPHAIBHOTO
U TeIIOBOrO  OamaHcoB  Juid
CTallMOHAPHOTO annabaTHIecKoro
peakTopa HICATHHOTO CMEIUICHUS.
TermoBast ycTOWUUBOCTh XUMHUUYECKUX
PEaKTOPOB.

12

Tema 12. OUTHMaNBHBIA TEMIIEpaTyp-
HBI PEXUM IPOBEICHUS XUMUUYECKUX
peaKkui.

13

Tema 13. 'ereporenHbie NPOLECCHI.




O6nactu ux mpoTrekaHus. Bzaumoneii-
CTBHE T'a3 — TBEPJOE.

14

Tema 14. JlumuTHpOBaHHUE TETEPOTCH- 4
HBIX IPOLIECCOB Pa3JIMYHBIMU CTaU- 6 2
sMu. CriocoObl YBEJIMUEHHUSI CKOPOCTEH
OTAEJNBbHBIX CTaAUN.

15

Tema 15. Karanus. I'ereporenno-kara- 6 2 4
JTUTHYECKHUE MTPOIECCHI.

16

Tema 16. Cpipb€ 1 3HEpPrUs B IPOMBIILI- 8 2 2 4
JeHHOCTH. Buapl, monyyenne, o4ncTka.
BoponoaroroBka B mpOMBIIIIICHHOCTH.
Ouncrka, ymsrieHue.

17

Tema 17. OcHOBHBIE IPUHLIUIIBI Opra- 4 2 2
HU3ALUU MAJIOOTXO/IHBIX TEXHOJIOTHYE-
CKHX ITpoLecCOB. T€XHOJIOTHs CEpHOU
KHUCTIOTBI: CTaJIUU MpoIecca, TEXHOIO-
rUYecKas cxema.

MamepuanvHulil 6ananc npoyecca.
Pacuém kommaxmmnoeo annapama 0ns
OKUCAeHUs OUOKCUOA Cepbl.

A~ b
N
N

18

Tema 18. TexHonorus CBSA3aHHOTO 4 2 2
a3ora.

[Tonyyenue a30TOBOAOPOIHON CMECH
1u1s cuHTe3a aMMuaka. Konsepeust
NpUPOJHOTOo Taza. TexHomornyeckas
cxema IoJIyuyeHHs] KOHBEPTUPOBAHHOTO
rasa Juid cuHTe3a ammuaka. Oxpana
OKpy»Karolen cpeasl. [Ipuémsel
SHEPTOCOEPEIKEHUS.

Konesepcus memana.

Konsepcusa CO npu noocomoexe
a30mMo8000POOHOLL cMecu OISl CUHmMe3d
ammuaxa.

IIpouszeoocmeo ammuaxa. 4 2 2

A~ b
N
N

Hroro 3-ii cemecTp 72 36 36 - - 72

Bcero 144 36 36 - - 72

3.3  Conepxkanue TUCHUNINHBI

3-ii cemecTp
JEKIAU

Tema 1. Bpenenne. Xumnueckasi TeXHOJIOTHsl Kak Hayka. [Ipenmer u coxep:kanue
Kypca. Kpatkue cBenenus o6 ucropuu pa3putusi. OCHOBHbIE TIOHSATHS U ONpeAeTIeHUs. XUMHKO-
texHonoruueckass cucremMa (XTC). Ilpunmunsl co3ganus XTC. XHUMHKO-TEXHOJOTHMUYECKHMA
IIPOLIECC, ET0 CTPYKTYPa, TEXHOJIOTMUECKUH peXuM (2 yaca).

Tema 2. Kpurepuu 3¢ @eKTHBHOCTH TEXHOJOTHYECKHX IPOLECCOB: SKOHOMHYECKHE,
TeXHOJIOTHueckue, skojornueckue. Kinaccupukanus xumuueckux peakiuii. OCHOBHbIE MOHSATHUS




Y MIPUHIMITBI CUCTEMHOTO MMOJXO0/1a MPH MCCIICAOBAaHUN M OMHCAHMHA XUMHYECKUX MPOIECCOB (2
yaca).

Tema 3. XumMuueckuii mpouecc Ha MOJIEKYJIIPHOM YPOBHe: HCIOJIb30BaHue (PU3NKO-
XHMHYECKMX  3aKOHOMepHOCTel  (CTEXMOMETPUYECKHX,  TEPMOJAMHAMUYECKHX)  IIpHU
MOJICJIMPOBAHUU XUMUYECKOTO MPOLIECcCa U BHIOOPE TEXHOJIOTUUECKOro pexuma (2 yaca).

Tema 4. XumuYecKHil @ponecc Ha MOJIEKYJISPHOM YpPOBHe: MCHOJIb30BaHHe
KHHETHYEeCKHX 3aKOHOMEpPHOCTell TMpH ONHMCAaHMM XHUMHYECKOro Iporecca M BbliOOpe
TEXHOJIOTMYECKOro pexuma. KuHeTmka XMMHMUYECKMX peakiuil.  3aBHCUMOCTb CKOPOCTHU
CJIOHBIX XUMHUYECKHX PEAKIMil OT KOHIIEHTPAIMii peareHTOB U TeMIepaTypsl (2 yaca).

Tema 5. Xumuuyeckuil mnpouecc Ha MaKpoOypoBHe. MojeiauMpoBaHHE XHUMHYECKOIO
npouecca. CTpykTypa MaTeMaTH4YeCKOM MOJEIM XHMHYECKOTO pEakTopa. YpaBHEHUE
MaTepHaIbHOrO OanaHca JUIst SJIEMEHTapHOro 00bEéMa XuMHUECKoro peakropa. Kimaccudukanms
XUMHUYECKHX PEAKTOPOB U PEKUMOB UX paboThI (2 yaca).

Tema 6. Moesin H30TepMUYECKHX PEAKTOPOB JJIs IPOBE/ICHUS TOMOT'€HHBIX IPOLIECCOB
C UJleaIlbHON CTPYKTYpoil moToka. Peakrop naeanpbHoro cmemenus. Ilpotounsiii (HenpepbIBHBIN)
peaktop uaeansHoro cmemenus (PUC-H). Peakrop uapeansHoro cmemenus. Ilepuoanueckuit
peaktop uaeanbHoro cMmemenus (PUC-II) (2 gaca).

Tema 7. I'paduueckasi uHTEpHpeTanusi 4YHUCICHHBIX METOJAO0B ONpeaeSIeHU
KOHLEHTPAallU¥ peareHTa Ha BbIX0Je U3 NMPOTOYHOI0 PEeaKTOpPa HAeaJbHOI0 CMEIIeHMS.
Peaktop wunpeansHoro BeiTecHenus (PUB). Awnanu3 nonymenuid wmonenu. YpaBHEHUE
MaTepuaibHOro OanaHca U pacyeTsl Ha €ro ocHoBe. CpaBHEHHE MOENIEN peaKTOPOB UCAIbHOTO
CMEIICHUS U UJCATHHOTO BBITECHEHHS TI0 BPEMEHHU NMPEOBbIBAaHUS U BBIXOJY MPOAYKTa (2 "aca).

Tema 8. PeakTopsnl ¢ HenaealbHOM CTPYKTYpPO#l NmOTOKA. [IpHuYMHBI OTKIIOHEHUS OT
UJ€abHOM CTPYKTYpBI IOTOKA B peaIbHBIX PEakTopax, crnocoObl yuéTra 3TUX oTKIoHeHuH. Kackan
peakropoB uneansHoro cmemenus (K-PUC-H). PeakTopsl ¢ HenaeanbHOH CTpYKTypol MOTOKA.
Sueeunas mozens. ['padudeckuii Mmeroa i ssueeqHoit Mozen (2 gaca).

Tema 9. PeakToppl ¢ HeuaeanbHOHW CTPYKTYPOH MOTOKa (IPOJOJIKEHHE).
OpnHonapamerpuueckast AUPpPy3nOHHAS MOJIETb. Y UET TEMJIONEPEHOCca B XUMUYECKHUX PEaKTOpax.
VYpaBHeHue TeroBoro 6ananca (2 yaca).

Tema 10. TenuioBble pesKUMbI XHMHYECKHX PEaKTOPOB. Y paBHEHHE TEIIOBOTO OanaHca
JUTSL DJIEMEHTApHOTO 00bhEMa. PexxuMbl pabOThl peakTopa: MOJUTPOITUYECKUM, alna0aTUIECKU 1
M30TEPMUYECKUH; - ypaBHEHHE TEIUIOBOTO OajaHca JUIsl KaXI0T0 U3 PEKUMOB.

Tema 11. CoBMecTHOe penieHHe CHCTEMbl YPABHEHH I MaTePHAIbHOI0 U TENJIOBOI0
0aJJaHCOB /ISl CTAIMOHAPHOIO aaMa0aTH4YeCKOI0 PpeaKTopa HACaJbHOI0 CMeLICHMS.
TenuioBasi ycTOHYMBOCTH XMMHYECKHX PEaKTOPOB (2 yaca).

Tema 12. OnTuMajbHbIii TeMNepaTypHbI peKUM NPOBeAeHUS] XMMHYECKHX
peakumii. TeroBsle mpoIiecchl, CONPOBOXKIaeMble HeoOpaTuMoi peakuueil. Cirydail oOpaTumon
XUMHYecKon peakuuu A < R. OnrtuManbHbIA TeMmnepaTypHbId pekuM. JIMHUS ONTHMaIbHBIX
TeMrneparyp. AHaiu3 CHocoOOB MPUONMKEHUS K JMHUHM ONTUMANbHBIX TEMIIepaTyp M HX
peanu3anus (2 Jaca).

Tema 13. I'ereporennsnie npouecchl. Q01acTu UX nporekanus. Bzaumoneiicreue ras
— tBéppoe. Kunernueckne moznenu B3auMonencTBus ra3 — TBEpaoe. KoHcraHTa ckopocTH
reTeporeHHoro npouecca (2 yaca).

Tema 14. JIumMuTHpPOBaHME IeTEPOreHHBIX NPOLECCOB PA3JIHYHBIMHM CTaAUSIMU.
Cnoco0bl yBeJMUEHHUS] CKOPOCTel OTAeJbHBIX cTaauil. Pacu€rTHble 3aBUCUMOCTH MEXIY



BPEMEHEM IMPOTEKaHUsS TeTePOreHHON pPeaKkMy U CTENEHbIO MpeBpalleHus TBEPIOTO peareHra.
Crioco0OsI onpeiesieHus TUMUTHPYIOIIEH ctaauu (2 Jaca).

Tema 15, Karamu3. TI'ereporeHHo-karajuTudeckue npomeccbl. CBolicTBa
Karaau3aTopa. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklUd OT KOHIICHTPALUid peareHTOB WU
temneparypbl. CTaguy TeTepOoreHHO-KaTaJIuTHUeCKOoro mpoiecca. OCOOCHHOCTH KHUHETUKU
reTepOreHHO-KAaTATUTHYECKUX MPoIeccoB. AmmaparypHoe oQopMIIeHHE KaTaTuTHYCCKHX
peakTopoB (2 vaca).

Tema 16. CpIpbé W JHeprusi B NPOMBINLIEHHOCTH. BHIbI, MojgydeHue, OUYMCTKA.
Boormoaroroska B mpoMbinuieHHOCTH. O4ncTKa, ymsrdenue. (2 gaca).

Tema 17. OcHOBHbIE NPUHIUIBI OPraHU3allMd MAJTOOTXOJHBIX TEXHOJIOTHYECKHX
npoueccoB. TEeXHOIOTHs CepHON KUCTIOTHI: CTaJIuH Mpoliecca, TEXHOJIOTHnYecKas cxema (2 yaca).

Tema 18. TexHoJsiorusi cBsi3aHHOro aszora. [lomyueHre a30TOBOIOPOIHOW CMECH ISt
cHHTe3a aMMuaka. KoHBepcus mpupoaHoro ra3a. TexHoJornueckas cxema MmojaydeHus: KOHBEp-
TUPOBAHHOTO Ta3a Jjs CHHTe3a aMMuaka. OxpaHa okpysxkatouiei cpensl. [Ipuémbr sHeprocoepe-
KCHHUS.

IMpomexxyTounas aTrecTanus (IK3amMeH)

1. Xumuueckue peakTopbl KaK 3J€MEHThl XMMUKO-TEXHOJIOIHYECKHX.

2. CreneHb NpeBpaLICHUs, CEIEKTUBHOCTh M BBIXOJ MPOJYKTA, POU3BOJUTEIBHOCTb, HHTECH-
CUBHOCTb — OCHOBHBIE TEXHOJIOTMUECKHUE KPUTEPUU XUMHUUYECKOTO MpoIiecca.

3. OcCHOBHbIE IPUHIMIIBI U 0COOEHHOCTH MOJICIMPOBaHUs. Y paBHEHUE MaTepUaIbHOIo OaaHca
JUISL 3JIEMEHTApHOT0 00bEMa XUMHUYECKOTO PEaKTOpa.

4. Kiaccudukanus XMMUYECKHX PEAKTOPOB U PEKUMOB UX pabOThI MO Pa3IMYHbIM MPU3HAKAM
C 1IeJIbI0 00JIEryeHust MOJIEIMPOBAHUS U pacu€TOB Ha OCHOBE MOJIYUEHHBIX MOJIEEH.

5. Mopenb U30TEPMUYECKOTO PEAKTOpa UACATBHOTO CMELIEHUS JUIsl POBEICHHUSI TOMOT'€HHOTO
mporecca.

6. AHaiu3 JONyIIeHUH MOJIENTU UJI€aJIbHOTO CMEILICHHS.

7. Pa3HOBUAHOCTH peXHMOB pabOTHI pEaKTOpa UCAIBHOIO CMEIIEHUSI.

8. PeakrTop nieanbHOro cMemeHHs MePUOANYECKOro IeHCTBHS;, ypaBHEHHE MaTepHalIbHOTO Oa-
JlaHca U pacy€Thl HA €r0 OCHOBE.

9. IIpoTouHblil peakTOp UACATBLHOTO CMEIIEHHS B CTAl[MOHAPHOM PEKUME: YpaBHEHUE MaTepu-
aNbHOTO OasilaHca ¥ pacu€Thl Ha €ro OCHOBE.

10. I'paduueckass MHTEpHIpeTALUs YUCIEHHBIX METOJIOB ONpEAENICHHs KOHIIEHTPALlUU peareHTa
Ha BBIX0JI€ U3 IPOTOYHOI'O PEaKTOpa MAE€aJIbHOTO CMEIICHUS.

11. Mogens M30TEPMUYECKOTO PEAKTOpa MICAIBHOTO BBITECHEHMS JJIS MPOBEACHUS TOMOIEH-
HOTO TIpoliecca.

12. Ananu3 ponymieHui MOAETH UeaTbHOTO BBITECHEHUSI.

13. VYpaBHeHHWE MaTepHabHOTO OajaHca peakTopa HACaTbHOTO BBITECHEHHUS M PACYETHI HA €T0
OCHOBE.

14. CpaBHeHue Mojenell peakTOpPOB HI€aTbHOIO CMEUICHHS M M/1€aJIbHOTO BHITECHEHHMS; aHAIIN3
UX IPUMEHUMOCTH K ONHUCAHUIO MIPOLIECCOB B PEAJIbHBIX XUMHUUECKHUX PEAKTOPAX.

15. CpaBHeHue TeXHOJIOTHYECKON 3((HEKTUBHOCTH MPOTOUYHBIX PEAKTOPOB HJEAILHOTO CMeEIIe-
HUS ¥ UJI€AIbHOTO BBITECHEHUS.

16. Mojgenu W30TepMHUYECKHX PEaKTOPOB C HEHMJICATBHON CTPYKTYPOW TOTOKA JIIS TIPOBEACHHS
TOMOT€HHBIX ITPOLIECCOB.



17.

18.
19.

20.
21.

22.
23.
24.

25.
26.
27.
28.
29.
30.
31.
32.

33.

34.
35.

36.
37.
38.
39.
40.
41.

42.

43.
44,
45.
46.
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AHanu3 NIpUYMH OTKIIOHEHUH OT UI€AJIbHOM CTPYKTYpPBI IOTOKA B PEAIbHBIX IIPOTOYHBIX pe-
akTopax. CriocoObl yuéra 3TUX OTKJIOHEHHH B MOJEISIX PEaKTOPOB C HEUJCATbHON CTPYKTY-
PO TOTOKA.

IlonsiTHE O MapaMeTpe MOJEIIN.

Sdeeynas mozenb (Kackal peakTOpOB UJCAIBHOIO CMEIIeHHs ). AHAIU3 JIOMYIICHUH sueey-
HOW MOJIENH, CTPYKTYpa MOJIEIIH.

MeTtonbl pacuéra Ha OCHOBE SIYEEUYHON MOJIEIIH.

Opnnonapamerpuueckas 1 y3HoHHAsT MOJIETb IPOTOYHOTO peakTopa. AHaAIU3 JOMYIIEHUI
b dy3noHHON MoJIenu. Y paBHEHHE MaTepUaIbHOIO OallaHca: aHaJIu3 TPAaHUYHbBIX YCIOBUH,
g dy3nonnblil kputepuii [leke.

Pacnipenenenue BpemeHH npeObIBaHUS B PEAKTOPaX HEMPEPBHIBHOTO ACHCTBHUS.

OyHKIUS pacpeeeHNs] BpeMeHH MpeObIBaHuUS.

DKcrnepuMeHTalIbHOE H3ydeHHe (PYHKIMN pacripesiesieHnss BpeMEeHH MpeObIBaHUS ISl peak-
TOPOB, OIHUCBHIBAEMBIX MOJEISIMU UACAJIBLHOTO CMEUIEHMsI, UJCAIbHOTO BBITECHEHUS, siueey-
HOU U Au(dy3NOHHOI.

VYuér TerionepeHoca B XUMHUYECKUX PEaKkTopax.

Knaccudukanus pesxxuMoB pabOThl XUMUYECKUX PEAKTOPOB.

YpaBHEHHE TEIUIOBOTO OasiaHca.

CbIpb€ U 3HEPrus B XUMUYECKON TPOMBIIUIEHHOCTH.

TpeboBaHwus1, TPEIBIBISEMBIE K CHIPBIO.

BopomnoaroroBka: ctaguy OYMCTKH BOJIbI, TPEOOBAHMS Ka4eCTBA BOJBI.

OcHOBHBIE CTaIUU IPOU3BOACTBA CEPHON KUCIIOTHI.

OnrTuManbHbIN TEMIIEPATYPHBIN PEXKUM MPOBEICHUS XUMUYECKON pEaKIIMM OKUCICHUS TUOK-
cuna cepbl. PekoMeHganum mo BEIOOPY TEMIIEPATYPHOTO PEXUMa sl 00paTUMBIX SK30Tep-
MHUYECKHUX PEAKLIUM.

[TocTpoeHre TMHUU ONTUMAJIBHBIX TEMIIEpPATyp AJIs IPOBEAECHUS 00PATUMBIX 3K30TepMUYE-
CKMX pEaKLIMi.

AHanu3 crioco0oB NpUOIMKEHUS K TMHUU ONTUMAJIbHBIX TEMIIEPATYp U UX peann3aiusl.
['eTeporeHHble HEKATATUTUUECKHE ITPOLIECCHI B CUCTEME «Ta3 — TBEPJOE BEIECTBOY, HAIIPH-
Mep, IPHU 00KUTe CEPHOTrO KOTUeaHa Mpu MPOU3BOICTBE CEPHOM KUCIIOTHI.
MHOrocTaguiHOCTh T€TEPOTrE€HHBIX IPOLECCOB.

CnocoObl yBeMUYEHUS! CKOPOCTH XUMUYECKUX PEAKIIUil.

OrneHka akTHBHOCTH KaTallu3aTopa.

CnocoObl OYHMCTKY Ta3a OT TUOKCHJIA YTIIEpoa.

OuncTKH raza oT OKCHUJ0B a30Ta.

MaremaTtnueckas MOJENIb KaTaJTUTHUECKOIO PeaKTopa: CTPYKTypa ypaBHEHUM, METObI pe-
LICHHUS.

OcCHOBHBIE TUIIBI PEAKTOPOB JUIsSl MPOBEACHUS I€TEPOreHHBIX MPOILIECCOB B CUCTEME «Ta3 —
TBEPOE BEILIECTBO.

I'ereporenno-karanurnueckue npoueccel. [Ipupona karanmusza. OCHOBHBIE BUJIBI KaTaau3a.
OCHOBHBIE THUIIBI PEAKTOPOB Il FETEPOr€HHO-KaTAIUTHYECKUX IPOLIECCOB.

OcHOBHbBIE IPUHIIUIIBI OPraHU3aLUN MAIOOTXOIHBIX TEXHOJIOTUYECKUX MPOLIECCOB.
TexHonorus cBsi3aHHOro aszora. OTAENbHBIE CTAAUM MPOIECCa CUHTE3a aMMuaka. Pu3nko-
XUMHYECKHE OCOOEHHOCTH U ammapaTypHoe opopMIIeHHUE.

3.4 TemaTnka NpakTH4YeCKHX M JIa0OPATOPHBIX 3aHATHI

3.4.1. TlpakTHyecKue 3aHATHS

Ha MPAKTUYCCKUX 3aHATUAX 1IO0 AJUCHUINIIMHE OCYIICCTBIACTCA PCHICHUC 3aaad II0

KOHKPETHOW TeMAaTHKe.
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3-ii cemecTp

1. Beenenue. Xumuueckass TexHoJorus kak Hayka. I[Ipunnunsr cozpanusa XTC.
CTpyKTypHbIE, IPUHIMINAIBHBIE U TEXHOJIOTMUECKUE CXEMBI.

2. Kpurepuu 3¢ (peKTHBHOCTH TEXHOJIIOTUYECKUX MPOIeccoB. TeXHOIOrnYecKre KpuTepun
3P PEKTUBHOCTH: CTENEHb IIpEBpALCHMUS, BBIXOJ1 IPOJYKTA, CEJIEKTUBHOCTD,
IIPOU3BOIUTENIBHOCTb, NHTEHCUBHOCTb.

3. XuMMUecKMil mpouecc Ha MOJIEKYJSIPHOM YpPOBHE: MCIIOJIb30BaHUE (DU3HUKO-
XUMHYECKHX 3aKOHOMEpHOCTEH. PaBHOBecHEe XMMHYECKMX peakUui, pacd4€T paBHOBECHOMU
CTCIICHW MpeBpallleHus. Bplpa)keHHEe KOHCTAHT PABHOBECHS YEPE3 DPA3JIMUYHBIC EIUHMIIBI
M3MEpPEHUS KOHLICHTPAIUi.

4. Xumuueckuil mpolecc Ha MOJEKYJISPHOM YPOBHE: MCIIOIb30BaHHE KHUHETHYECKHX
3aKoHOMepHOCTel. Pacuér ckopocteil xumnuueckux peakuiuid. CKOpoCTh CIOKHBIX XUMHYECKHX
peakuuii: 3aBUCUMOCTb X OT KOHLEHTPAalUui B3aUMO/IEUCTBYIOIIMX BEUIECTB U OT TEMIIEPATYPHI.

5. XWMHM4YECKMH IIpollecC Ha MakpoypoBHe. llepmoguyeckunii peakTop HACAIBHOIO
CMEILIECHUS U HENPEPBIBHBIN PEAKTOP UICAIBHOIO CMELIEHUS B U30TEPMUYECKUX YCIOBHSIX.

6. Mogenn H30TEpMHUYECKHX peakTopoB. Pemenue 3agau Ha peakTop HICAIBHOIO
CMEIIEHUA: MEePUOJUYECKOr0 JEHCTBHS M IPOTOYHBIM pEaKTOp HACAIBHOIO CMELICHUS B
CTallMOHAPHOM PEKUME.

7. I'paduueckas uHTEpHpeTanusi YHUCIECHHBIX METOJOB OIPEACIECHUS KOHLEHTPALUU
peareHTa Ha BBIXOJI€ M3 IMPOTOYHOI'O PEAKTOpa WJEAIbHOro cMmelleHus. Pernenue 3amad Ha
peakTop HICAIbHOIO BBITECHEHHs. PellieHue 3ajauy Ha CpaBHEHHE PEAKTOPOB MHJICAIBHOIO
CMEIIEHUS U UE€aTbHOTO BHITECHEHHUS 110 BPEMEHHU NTPEObIBaHMS U BHIXOAY IPOAYKTA.

8. Peaktopsl Cc HeumeadbHOM CTPYKTypoil moroka. Kackam peakTopoB HIE€aTbHOTO
cmemenns. CpaBuenue peakropos: PUC-H, PUB n K-PUC-H.

9. Slueeunas Mojenb. YpaBHEHHE TEIJIOBOro OajlaHCa HEMpPEPBIBHOTO peakTopa
U/1€aIbHOTO CMEIIEHUS PH paboTe ero B pa3IMYHbIX TEIUIOBBIX PEKUMaX.

10. TertoBbIe peXKUMbI XUMUYECKHX PEAKTOPOB Y paBHEHHUE TEIUIOBOIO OajaHca.

11. CoBmecTHOE pelleHHE CHUCTEMbI YpaBHEHUIN MaTepUalbHOIO M TEIUIOBOTO OaaHCOB
JUISL CTAallMOHAPHOTO auabaTHYeCcKoro peakTopa UaeaabHOr0 CMEIIEHHUS.

12. OnTuMaIbHBIN TEeMIEPaTYPHBIA PEKUM MPOBEICHUS XUMUYECKIX PEaKIUii.

13. BoionoaroToBKa B IPOMBIIUIEHHOCTH.

14. MarepuanbHbIii OanaHc nporecca.

15. PacuéTt KOHTaKTHOT'O arnmapara Jjsi OKUCIEHUS TMOKCH]IA CEpPBHI.

16. Pacuér xuMudeckoro mpoiiecca B TpyO4aTOM peakTope — KOHBEPCHsI MeTaHa IpH
MIOJIyYEHUU Ta3a JUIsl CHHTE3a aMMHUaKa.

17. KonuBepcust CO mipy MOATrOTOBKE a30TOBOIOPOIHON CMECH JIJIsl CHHTE3a aMMHAKa.
18. IIpousBoacTBO ammuaka. CxeMa U MOPSAOK pacuéTa anmapaTyphl.

3.4.2. JJabopaTopHbI€ 3aHATHUS
He npenycmoTpensl

3.5 TemaTnka KypcoBbIX IPOEKTOB
He mpenycmoTpensl
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4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE O0ecIieYeHne

4.1 Hopmatusubie 1oKyMeHTbI 1 'OCTsb1

1. O npoMbIIIICHHOW 0€30MacHOCTH OMACHBIX ITPOM3BOJCTBEHHBIX 00BEKTOB". dDenepalib-
HbI# 3ak0H OT 21.07.1997 r. Ne 116-®3.

006 oxpane okpyxatome cpeapl. Penepanbublil 3akoH oT 10.1.2002 N 7-D3.

2. Tlonoxenue o denepanbHOIl Ciyx)0e MO IKOJOTHYECKOMY, TEXHOJIOTUIECKOMY U aTOM-
HoMy Hajzopy. [locranosnenue [IpaButenscTBa Poccuiickoit @enepanuu ot 30.07.04 Ne 401
¢ u3MeHeHusimu Ha 29.05.2006 r.

3. IlpaBuna npoBeneHus SKCIEPTU3BI MpoMbinuieHHOM 6e3omacHocTy (11 03-246-98), ¢ 13-
merenueM Ne 1 [IIBM 03-490(246)-02]. IlocranoBnenus I'ocroprexHam3opa Poccum ot
06.11.98 No 64, ot 01.08.02 r. Ne 48 (3apeructpupoBansl Muntoctom Poccuu 08.12.98 r., per.
Ne 1656; 23.08.02 r., per. Ne 3720).

4. CaulluH 2.1.3684-21 "CaHutapHO-3IHAEMUOIIOTHYECKHUE TpPeOOBaHUS K COACPKAHHUIO
TEPPUTOPUN TOPOJCKUX U CEIIbCKUX IOCEICHUH, K BOJHBIM OOBEKTaM, NMHUTHEBOM BOJE U
MUTHEBOMY BOJIOCHAOXKEHUIO, aTMOC(HEpHOMY BO3AYXY, MOYBAM, >KWJIBIM MOMEIIECHUSM,
SKCIUTyaTaIiu MIPOU3BOICTBEHHBIX, OOIIECTBEHHBIX TOMEIICHHUM, OPraHU3aIliU U TIPOBEICHUIO
CaHUTAPHO-TPOTUBOAIHAEMUYECKUX (MPODUIAKTUIECKHIX ) MEPOTPUATHIA" !

URL.: https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21_territorii.pdf

5. T'OCT P 52104-2003 Pecypcocbepexenue. TepMUHBI U ONpeiesICHuUs.

6. TOCT P 51105-97 Tonnusa JUIs JBUTaTeseH BHYTPEHHET O CrOpaHU.
HestunupoBaHHbIN OCH3MH.

7.TOCT 32513-2013 TorumBa MoTopHBIE. BeH3MH HEITUITMPOBAHHBIN.

4.2  OcHoBHasi IuTEpaTypa

1. KyrenoB A.M., bonnapesa T.U., bepenrapren M.I. OOmas XuMuyeckas TEXHOJOTHS:
YueoOnuk s By3oB. —M.: UKI] «Akanemkuuray, 2003-2023. — 528 c.

2. Urnarenkos, B.W. O6miast xumudeckasi TEXHOJIOTHS: IPUMEPHI, 331a4H: Yy4eOHOE MTocooue st
By30B / B.I1. Urnarenkos. — 2-e uza. — M.: U3a-Bo FOpaiit, 2022. — 195 c. Tekct: 371eKTpOHHBIN
/" Ob6pa3oBarenbHas 1uiathpopma  «IOpaiitw —  URL: https://urait.ru/book/obschaya-
himicheskaya-tehnologiya-teoriya-primery-zadachi-489904

3. O6mas xumuueckas TexHonorus. U.1. Xumuueckue mporeccsl U peakTopsl: yueOHoe mocodue
|— Tomck: ToMckuit nonuTexHUYeckuil yauBepcutet, 2019. — 187 ¢. — TekcT: 31neKTpoHHBbI# //
DNEeKTPOHHO-ONOIMOTeYHAs cucreMa IPR BOOKS: [caitT]. —
URL: https://www.iprbookshop.ru/96108.html (mata oOpamenus: 21.08.2023). — Pexum
JIOCTYTIA: JJIsl aBTOPU3. MOJIb30BaTEEH.

4. 3akreiim A.JO. OOmas xuMuyeckass TEXHOJOTHs. BBeraeHue B MoOJEIMpPOBAHUE XHMHKO-
TEXHOJIOTHYECKUX MpoLeccoB: yuebHoe nocodue / 3akreitm A.}O. — M.: Jloroc, 2014. — 304 c.
— ISBN 978-5-98704-497-1. — TeKkcT: 2JIeKTpOHHBIN // DICKTPOHHO-OMOINOTEYHAs CUCTEMA
IPR BOOKS: [caiitr]. — URL: https://www.iprbookshop.ru/66419.html (nara oGpamieHus:
21.08.2023). — Pexxum mocTyma: s aBTOPU3. MOIb30BaTENEH.



https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21_territorii.pdf
https://docs.cntd.ru/document/1200032451
https://urait.ru/book/obschaya-himicheskaya-tehnologiya-teoriya-primery-zadachi-489904
https://urait.ru/book/obschaya-himicheskaya-tehnologiya-teoriya-primery-zadachi-489904
https://www.iprbookshop.ru/96108.html
https://www.iprbookshop.ru/66419.html
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4.3 JlomoaHMTebHAs JUTEpPATypa

1. Iuxymun, FO.I'. Pecypco- u sneprocOepexenne [IneKTpoHHBIH pecypc]: yueOHuk / FO.I.
[TukynuH. — DnekTpoH. naH. u nporp. — Kpacnomap: U3marensctBo «Hosamus» (MIT KaGanos
B.b.), 2022. — 1 sn. ont. guck (CD-ROM). ISBN 978-5-00179-191-1, rocpeructpamusi Ne
0322201911 (25.05.2022 r.) — ax3eMIuIsIp Ha Kadeape.

2. bepenrapren, M.I'. O0miast XuMudeckasi TEXHOJIOTHS [ DIIEKTPOHHBIN pecypc]: yuebnuk / M.T.
bepenrapren, FO.I'. Ilukynun. — OnektpoH. gaH. u mnporp. — KpacHomap: M3narenbcTBO
«Hogarmus» (UI1 Kabanos B.b.), 2021. — 1 3. ont. auck (CD-ROM). ISBN 978-5-00179-064-8,
rocpeructpanus Ne 0322101438 (13.05.2021 r.) — sx3emIusip Ha Kadeape.

3. BsspmuH A.B. Pacuérel XMMHKO-TEXHOJOTMYECKHX IIPOIIECCOB: TEOPUS M MPAKTHUKA
[DnexTponHsIi pecypc]: YueoHoe mocobue / A.B. Bsazpmun, 10.I. ITukynua. — M.: MUPDA-PTY,
2019. — 1 anexrpown. ont. auck (CD-ROM) — sx3emriutsip Ha kadeape.

4. TIlukynun, FO.I'. TexHonormueckue TMpouecchl W HPOU3BOACTBA. XHUMHUYECKas
IPOMBIIIICHHOCTD [ DNeKTpOHHBIH pecypc]: yueonuk / FO.I'. [TukynuH. — D1eKTpoH. 1aH. ¥ Iporp.
— Kpacnogap: UznarensctBo «HoBanus» (UI1 KabGanosa 10.11.), 2020. — 1 1. ont. auck (CD-
ROM). ISBN 978-5-907222-72-4, rocpeructparust Ne 0322001096 (maii 2020 1.) — 3K3eMIUIIp
Ha Kadeape.

5. IIuxymuu FHO.I'. Pacuérel XMMHKO-TEXHOJIOTHYECKHX MporeccoB: YdyeOHoe mocoodue / FO.I.
[Mukynun, b.b. Epemees. — M.: MI'VUD, 2006. — 128 c.

6. XuMudeckasi TEXHOJIOTHSI M OCHOBBI IPOMBIIIUICHHOH 3Kostoruu: JIabopaTopHbIi MpakTuKyM /
[Tox pen. T.W. bornapesoii, }O.I". [Tukynuna. — 4-e uzz. ucnp. u gom. — M.: MI'YHUD, 2006. — 188
c. ISBN 5-9513-0099-1.

7. CmupnoB H.H., Bomkunckuii A.W., IlnecoBckux B.A. Xumuueckue peakTopsl B IpUMepax u
3agavax. C-116.: Xumus, 1994. — sx3emiutsip Ha kadenpe.

4.4  DnekTpoHHBIE 00pa3oBaTebHbIE PeCypPChl

1. O0mas XxuMu4ecKast TEXHOJIOTHS
https://online.mospolytech.ru/course/view.php?id=10639

2. O0mas xuMuyeckas TexHoaorus. Yacte 2:
https://online.mospolytech.ru/course/view.php?id=11471

45 JluueH3uoHHOe H  CBOOOJHO PpAacCHpoCTpaHsieMoe MPOrpamMMHOe
o0ecneyeHue

He mpenycmotpeHo.

4.6 CoBpemeHHbIe NpodeccHoHATIbHbIE 0a3bl JAHHBIX U HH(OPMALMOHHBIE
CIIPABOYHBbIE CUCTEMBI

1. KoncynwranT [Tnroc URL: https://www.consultant.ru/



https://online.mospolytech.ru/course/view.php?id=10639
https://online.mospolytech.ru/course/view.php?id=11471
https://www.consultant.ru/
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2. Uudopmarmonnas cets «Texakcnept»: URL: https://cntd.ru/

5. MartepuaJibHO-TeXHHYECKOe o0ecneuyeHue

[TpoBenenue neKuil OCYIIECTBISIETCS B O0IIEYHUBEPCUTETCKUX ayIUTOPHUSX, I71€ MOXKHO
IOPEIyCMOTPETh JEMOHCTpAlMI0 (HIBMOB, BHJIEOCIOKETOB, IPE3CHTAllMi, B TOM YHUCIE
OCHAIIEHHBIMA UHTEPAKTUBHBIMU JIOCKAMM.

IIpakTHueckue 3aHATUS C TPUMEHEHUEM MYJIbTUMEIUMHBIX CPEICTB IPOBOIATCS B
ayJIUTOPUH, IPEUMYIIIECTBEHHO OCHAIIIEHHBIMU UHTEPAKTUBHBIMU A0cKaMU. OCHallleHa CTOJIaMU,
CTYJbSIMHU, IOCKOM, MOXKET ObITh OCHAIIIEHA IIPOEKTOPOM, IKPAHOM.

6. MeToanuyecKkue peKoMeHaaluu

6.1 Meroanyeckue peKOMeHAAIUM ISl MPeNoAaBaTeis N0 OPraHu3auuu
00y4eHust

OCHOBHBIM TpeOOBaHMEM K IMPENOJAaBAaHUIO JAUCLUUILIIMHBI SBJISETCS TBOPUYECKUH,
Ipo0OJIEeMHO-TUAJIOTOBBIN MOJIXO0/, MO3BOJIIOLINN MOBBICUTh HHTEPEC CTYACHTOB K COAEPIKaHUIO
yueOHOro Marepuaia.

OcHoBHas popMa U3ydEHUs U 3aKpeIIeHUs 3HaHUH 110 3TOM TUCIMITIIMHE — JIEKLIMOHHAA,
nabopaTopHas U npakTudeckas. [IpenogasaTens JOIKEH MOCIEI0BATENBHO U3JI0KUTh CTYAEHTaM
psA JEKUUd, B XOI€ KOTOPBIX CIEAYET COCPEIOTOYMTh BHMMAHME HA KIIKOYEBBIX MOMEHTaxX
KOHKPETHOI'0 TEOPETUYECKOr0 MaTepuaja, a TaKKe OpraHU30BaTh MPOBEACHHUE MPAKTUYECKUX
3aHATUM TakuM o00pa3oM, 4YTOObI AKTMBM3MPOBATH TBOPYECKOE MBIIIJIEHUE CTYAEHTOB,
CTUMYJIMPOBATh CaMOCTOSATEIbHOE M3BJICUYEHHUE UM HEOOXOAUMOW MH(POpPMAIMHU U3 PA3TUYHBIX
VUCTOYHUKOB, CPAaBHUTEIBHBIA aHaJIM3 METOJOB PEIIEHUMH, COINOCTABICHUE IOJYYEHHBIX
pe3ynbTaroB, (GOPMYJIUPOBKY M apryMEHTAllMI0 COOCTBEHHBIX B3IJISI0B Ha MHOTHE CIIOPHBIE
npoOIeMBI.

OcHOBY y4yeOHBIX 3aHATHH MO JTUCIUIUIMHE COCTaBJISAIOT JIEKIMH. B mpouecce o0yueHus
CTYJEHTOB UCIOJIB3YIOTCS pa3IMYHbIE BU/IbI YU€OHBIX 3aHATUHN (ayIUTOPHBIX U BHEAYIUTOPHBIX):
JeKIMH, TPaKTUYECKUE 3aHATHS, KOHCYIbTalluu U T.1. Ha mepBoM 3aHATHM 1O JaHHOH ydeOHOU
JUCIUIINHE HEOOXO0IMMO O3HAKOMHTH CTYACHTOB C MOPSAKOM €€ U3yUeHUs], PACKPBITh MECTO U
pOJb AWCLMIUIMHBI B CHCTEME HayK, €€ IpaKkTU4YECKOE 3HAUEHHUE, JIOBECTH JI0 CTYACHTOB
TpeOoBaHus Kadeapbl, OTBETUTH Ha BOIIPOCHI.

ITpu moAroTOBKE K JIGKLIMOHHBIM 3aHATHUSAM 10 JUCLUIUIMHE HE00X0AUMO PO LyMaTh IJIaH
UX TPOBEJCHUSA, COJECPKAHUE BCTYNHUTEIBHOW, OCHOBHOW M 3aKJIFOYMTENIBHONM YaCTH KaXIOu
JIEKIIMH, O3HAKOMHUTHCS ¢ HOBUHKAMHU Y4€OHOM M METOIMYECKOH JUTepaTyphl, MyOIUKAIUSIMU
NePUOANYECKON MeyaTH MO0 TeMe JIEKIIMOHHOTO 3aHSTHS, ONpPEAENTUTh CPEeACTBA MaTepuaibHO-
TEXHUYECKOT0 00ecreueHus! IEKIIMOHHOTO 3aHATHS U MOPSJIOK UX UCIOJIB30BAHUS B X0/1€ UTCHUS
JeKUMHU. Y TOUHUTH TUIaH MPOBEACHUS MPAKTUYECKOT0 3aHATHUS 10 TEME JIEKILIUH.

B xo071e TeKIIMOHHOT0 3aHATHS MIPEToAaBaTellb JOJDKEH Ha3BaTh TEMY, Y4eOHbIE BOIIPOCHI,
03HAKOMUTbH CTYJIEHTOB C IEPEYHEM OCHOBHOM U JIOMOJIHUTEIBHOM JTUTEPATYpPHI 110 TEME 3aHATHUS.

Bo BcTynuTenbHOM yacTu JIeKIIMU 0O0CHOBATh MECTO U POJIb U3y4aeMoil TeMbl B yueOHOU
JTUCIUIUIMHE, PACKPBITh €€ MpaKTHUYecKoe 3HadeHue. B mociemyronmx JeKuusx HeoOXoIuMo
yBsI3aTh €€ TeMY C MpeAbIAYyILeH, He HapyIlas JIOTUKH U3J10KEeHUs1 yueOHoro Marepuaia. JIekuuio
clielyeT HauWHaTh, TOJIbKO YETKO 0003HAUYMB €€ XapaKTep, TEMY U KpYT T€X BOIIPOCOB, KOTOPHIE B
e€ xoze OyyT paCCMOTPEHBIL.

B ocHOBHOW wYacTH JIeKIIMHM CIEAYyeT pPACKpPbITh COJEp)KaHHE Y4eOHBIX BOIPOCOB,
AKLIEHTUPOBAaTh BHMMAHHUE CTYJEHTOB HA OCHOBHBIX KaTErOpMsX, SIBICHUSAX M IIPOLECCAX,
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OCOOCHHOCTSIX UX MPOTeKaHUs. PacKphITh CYIIHOCTh U COEpKaHUE PA3IHMUHBIX TOUEK 3pEHUS U
HAYYHBIX MOJIXOAOB K OOBSCHEHHIO TEX WIM HWHBIX SBIEHUH u mponeccoB. Cremyer
apryMEeHTHPOBAHO 000CHOBATh COOCTBEHHYIO MO3UIIMIO 10 CIIOPHBIM TEOPETUYECKUM BOIIPOCAM.
[TpuBoauTh NpuMephl. 3aJaBaTh 110 X0y M3JI0KEHUS JIEKLIMOHHOI'O MaTepuajla pUTOPUUECKUE
BOIPOCHl M CaMOMY JiaBaThb Ha HHUX OTBET. DTO CIIOCOOCTBYET aKTHUBM3AIMH MBICIUTEIBHON
JESTEIIBHOCTH CTYJEHTOB, MOBBIIICHUIO UX BHHMAaHUS M MHTEpeca K Marepualy JIEKIuH, €€
conepskanuto. [IpenonaBarens JOKEH PYKOBOIUTH PA0OTOM CTYIEHTOB MO KOHCIIEKTUPOBAHHIO
JIEKIIMOHHOTO MaTepHasa, MoA4epKUBAaTh HEOOXOIUMOCTh OTPAKEHHsI B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUH U3y4aeMOM TeMbI, 0CO00 BBIJIEIAS KaTETOPUMHBIN armapar.

B 3aximounTenbHON YacTH JIEKIUMH HE0OXOAMMO chopMylupoBaTh OOLIME BBIBOIBI IO
TEeMe, PaCKpBIBAIOIINE COJEp)KAaHNE BCEX BOIPOCOB, MOCTABIECHHBIX B JIeKIUU. OOBIBUTH IUIaH
OUYEPEIHOT0O IPAKTUYECKOI0 3aHATHSI, 1aTh KPaTKUE PEKOMEHIALMU 10 MOJATOTOBKE CTYJEHTOB K
MPaKTHYEeCKOMY 3aHATHIO. ONpeeNIuTh MECTO U BpeMsl KOHCYJIbTALUU CTYIeHTaM, M0KeIaBIINM
BBICTYIIUTh HAa IPAKTHUUECKUX 3aHATHUSIX C JOKJIAaJaMH U pedepaTamu M0 aKTyaJIbHBIM BOIIpOCaM
00CyX1aeMOU TEMBI.

Lenb mpakTHYECKUX 3aHATHH — 00eCHeuuTh KOHTPOJIb YCBOSHHs ydeOHOTro MaTepuasa
CTYJICHTaMH, PACIIUPEHHE W YIIIyOJieHHWEe 3HAHUM, MOJYYeHHBIX MMHU Ha JIEKIUSAX U B XOJE
camocTosiTeNbHONW paboThl. [loBbimienne 3¢hPEeKTUBHOCTH MPAKTUYECKUX 3aHATHH JOCTHTACTCS
MOCPEACTBOM CO3J]aHUsI TBOPUYECKOM 0OCTAaHOBKH, pacloiaraiomieil CTy/IeHTOB K BhICKa3bIBAHHUIO
COOCTBEHHBIX B3IVIZIOB M CYXKICHMM IO 0OOCYXJaeMbIM BOIpOCaM, >KEJIAaHUIO Yy CTYJIEHTOB
nopaboTaTh y JOCKU MPH PEIICHUU 3a]1a4.

[locne Kaxaoro JIEKIIMOHHOTO M IMPaKTUYECKOrO 3aHATHS CIHENaTh COOTBETCTBYIOILYIO
3alKCh B JKypHajax y4yéTa MOCEIaeMOCTH 3aHATUN CTYACHTaMHU, BBIACHUTH y CTApOCT YUEeOHBIX
TPYIII IPUYUHBI OTCYTCTBUS CTYJICHTOB Ha 3aHATHX. [I[pOBOIUTH TPYNTIOBEIE I HHIUBUIYyaJIbHbIC
KOHCYJIbTAIIMH CTYIEHTOB IO BOIPOCaM, BOSHUKAIOIIUM Yy CTYJIEHTOB B XO/I€ UX MOJATOTOBKHU K
TEKyIIeW U MPOMEXYTOUHOHN aTTecTalluu MO y4eOHOW TUCIUIUIMHE, PEKOMEHJ0BAaTh B MOMOIIb
yueOHbIe U Ipyrre MaTepHuallbl, a TAKXKE CIIPABOYHYIO JIUTEPATypy.

OneHka BbICTABIISI€TCS MPEIOAaBaTeIeM U 00bSBIISETCS TOCIE OTBETA.

[IpenoaBaTens, MPUHUMAIOLINM 3a4€T WM HK3aMEH, JUYHO HECET OTBETCTBEHHOCTH 32
MPABWJIBHOCTb BBICTABJICHMSI OLIEHKU.

6.2 Meroanuyeckne yKazaHus 1J1s1 00yYAOUIUXCS 110 OCBOEHHIO
AUCHHUIITHHBI

Pabota cTynenTa HampaBieHa Ha:

* U3yYCHHE TEOPETUYECKOro MaTepuaia, MOArOTOBKA K MPAKTUYECKUM 3aHATHSAM U
BBITIOJTHCHHE MTPAKTUICCKUX PadoT,

* QAKTUBHOE y4yacTHe B MPAKTUYECKUX 3aHATUSX TMpPU PEIICHUH pacUYETHBIX 3ajad,
PacCMOTPEHHH BOIIPOCOB, CBS3aHHBIX C KOMOWHUpPOBAaHWEM OOOPYHAOBAHUS TIPU
CO3aHMM TEXHOJOTHYECKHX CXEM, C pealn3aluell TeXHOJOTUYECKUX MPUEMOB MpHU
CO3IaHUH YHEPTOTEXHOJOTHICCKHX CXEM,

* TIOJTOTOBKAa W BBINOJHEHHWE TECTUPOBAHHS C HCIIOJIB30BaHHEM 00pa30BaTEIbHOTO
nopTajia yHUBEPCHUTETA,

* HamucaHWe pedepara MO TMPEATOKEHHOW TeMe W/MIM TOJArOTOBKA JAOKIaaa ¢
MIPE3CHTAIMEH 110 BHIOPAHHOU TEME.

CamocTosiTenpHast paboTa CTYACHTOB MPECTaBIsIeT cOO0N BaXkHEiIIee 3BeHO y4eOHOTO
mporecca, 03 TPaBUIBHONW OpraHU3AIMK KOTOPOTO OOydYalomUCs HE MOXET OBITh
BBICOKOKBAIIU(DUIIUPOBAHHBIM BBITYCKHUKOM.

CTyneHT JOKEeH MIOMHUTD, YTO HAYMHATH CAMOCTOSTEIBHBIC 3aHITHS CISAYET C TIEPBOTO
CEMEeCTpa U MPOBOJIUTH UX PeryisipHO. O4eHb BaXKHO MPUIOKUTH MAKCUMYM YCHIIUN BOJH, YTOOBI
3aCTaBUTH ce0s1 pabOTaTh C MOJTHON HArpy3KOH C TIEPBOTO JTHS.
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He cnenyer oTknaapiBaTh paboTy TakKe M3-3a HEpAOOUYEro HaCTPOEHUS WM OTCYTCTBUS
BIOXHOBeHHs. HacTpoeHue Hy»HO co31aBath camoMy. [loHnManue He0OX0JMMOCTH BHITIOJTHEHHUS
paboThl, 3HaHUE 11eJI, OCMBICIICHUE MEPCIEKTUBbI OJaronpusaTHO BIUAIOT HA HACTPOCHUE.

Kaxxaplii cTy1eHT JODKEH caM IIJIaHUPOBATh CBOK CaMOCTOSITENIbHYIO Pa0OTY, UCXOS U3
CBOMX BO3MOXKHOCTEH M MPUOPUTETOB. DTO CTUMYJIHMPYET BBIIOJHEHUE pabOThI, co3aaeT Oolee
CIIOKOHHYIO OOCTaHOBKY, YTO B UTOTE MOJIOKUTEIILHO CKA3bIBACTCS HA YCBOSHUH MaTepHaia.

Baxxno B monHOi Mepe yuecTh 00CTOSITENLCTBA CBOEH pabOThl, MPABUIIBHO PAaCCTaBIISThH
MMPUOPUTETHI, YACHUTDH, YTO SABJISACTCS T'JIaBHBIM Ha OJAHHOM 3TallC, KaKyro IOCICA0BATCIBHOCTD
paboThI BHIOPATH, YTOOBI BHIIOIHUTH €€ JIYUIIE U C HAUMEHBIIMMHU 3aTpaTaMU BPEMEHH 1 DHEPTHUU.

Jljis moI0TBOPHOM paboOThl HEMAJIOBAKHOE 3HAUYCHHUE UMEET OOCTaHOBKA, OpPraHU3aIlUs
pabouero mecra. HyxH0 100UThCS, 4TOOBI MECTO PabOTHI, IO BOZMOXKHOCTH, ObLIO MTOCTOSHHBIM.
Pabora Ha mpuBBIYHOM MecTe AemnaeT e€ 6oiiee MIoA0TBOPHOU. [IpoayKTHBHOCT pabOThI 3aBUCHT
OT NPaBUIBLHOTO YepeAoBaHUs Tpynaa U oTAsixa. HeoOxonumo coOmroAaTh pacrnucaHue: Bpems
Ha4dajla U OKOHYaHUA Ka)KI[OI\/JI napsbl SaHﬂTHﬁ, HC 3aHUMAaTb NCPEMCHBI MCXKIAY 3aHATHAMMU.
Brixoanble 1HU HEOOXOAMMO MOCBSIIATH AKTUBHOMY OTABIXY, 3aHSATHUSM CIIOPTOM, MPOTYIKAaM Ha
CBEXEM BO3ayxe U T.J. Jlaxke mepexitoueHre ¢ OJHOro BUAA YMCTBEHHOH paOoThl Ha ApPYroiu
MOJKET CIIY>KUTb aKTUBHBIM OTJBIXOM.

CTyneHT [OJKeH IOMHUTh, YTO B IIpolecce OOy4YeHHUs BaKHEUUIYIO pOJIb HUIpaer
camocrosTenbHas pabota ¢ kHUroil. Hayuutbcst paboTraTh ¢ KHUTOHM — BaKHEHIIas 3ajada
cTyneHTa. be3 3Toro HaBbika OyzaeT Ype3BbIYAIHO TPYAHO M3Yy4aTh MPOrPAMMHBIN MaTepual, u
MHOTO BpeMeHH OyJIeT MOTpauyeHo HepalnoHalbHO. PaboTa ¢ KHUrOM CKIIaJbIBaeTCsA U3 YMEHUS
noa00paTe HeOOXOAMMbIE KHUTH, pa3o0paTbcsi B HUX, 3aKOHCIIEKTUPOBATh, BHIOPATh TJIABHOE,
YCBOUTH U MPUMEHUTH HA MPAKTHUKE.

1. MoH/1 O1IEHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJIS U OLIECHUBAHUA Pe3yIbTATOB 00y4eHH s

Jlo naTtel mpoBeIeHUs NPOMEKYTOYHOM aTTECTAallMM CTYAEHT JOJDKEH BBINOJHUTH BCE
paboThl, TPEIyCMOTPEHHbIE HacToslIeld paboyeil mnporpaMmoi aucuUUIUIMHBL [lepedeHb
BO3MOXKHBIX BUJIOB pa0OThI U (hopmMa OTUETHOCTH MIPEJICTABICHBI B TAOIHIIE.

HepequL BO3MOJXHBIX BHJIOB pa6OTLI, BBITIOJIHIEMOM B TEUCHUE ceMECTpa MO AUCHUIIIINHE
((0611_18.}1 XUMHYECKAs TCXHOJIOTUI».

Bug paboTst @®opMa OTUETHOCTHU U TEKYIIETO KOHTPOJISA
IIpakTrueckue Odopmnennsie BBIITOJITHCHHBIE IIPaKTUYECKHE pabor,
paGoTHI MIPEYCMOTPEHHBIX pabouell MporpaMMoOi TUCHMIIIMHBI C OTMETKOMN

MPEnoaaBaTeNsl «3a4TeHO», €CIM BBIIOJIHEHBI W O(GOpMIIEHBI BCe
paloThI.

KonTtponbsHbIe KonTtponsHbie paboThI MpeTHa3HAuYCHBI TUTst OIICHKHU
paboThI CaMOCTOSITENIPHOTO ~ pEIIeHUs] CTYIACHTAaMH 3ajady, AaHaJOTHYHBIX
pPacCMOTPEHHBIM Ha MPAKTHYECKUX 3aHATHUSIX.

Pedepar [IpencraButh pedepar B ¢Gopme nokiaza MO BBIOPaHHOW TeMe C
OLIEHKOI1 ITpernoaBaTelis o pe3yibTaTaM MpeacTaBieHus pedepara B
¢dopme mpe3eHTaUMM M Ha OyMaXHOM HocHTede (IO BBIOOPY
IpenojaBaTeis).

TectupoBanue [TonoxurenbHass  OLIGHKAa  MperojaBaTens, €clId  pe3yabTar
TeCTUpOBaHUs 110 mKkaie cocranisier 60 % u Ooree.
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7.2 lllkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUeHHA

7.2.1. llIkana ouenuBanus pedepara (Npy NPUMEHEHUN JAHHOTO0 BUIA KOHTPOJIs)

Ikama oneHUBaHUA Onucanue

OTtnu4HO Brimonnensl Bce TpeOOBaHMS K HAMUCAHUIO M 3amuTe pedepara,
JIaHbI IPaBUJIbHBIE OTBETH! HA JONOJHUTEIbHbBIE BOIPOCHI.

Xopouio OcHoBHBIE TpeOOBaHUs K pedepary M €ro 3aliuTe BHITOJIHEHBI, HO

IpU 3TOM JIOMYIIEHbI HEOOJbIINE HEAOYETHI, Ha JTOTOJIHUTEIbHBIC
BOIPOCHI ITPH 3aLIUTE AAHBI HETMOJIHbBIE UM HEBEPHBIC OTBETHI.

Y 1OBIETBOPUTEIHHO HmeroTcs cylecTBeHHbIE OTCTYILIEHUS! OT TpeOoBaHMil K pedepary.
HeynosnerBopurensro | Tema pedepara He packpbiTa, OOHapyKMBaeTCs CYIIECTBEHHOE
HEMOHUMAaHUE MPOOJIEMBI.

7.2.2. llIkaja oneHMBaHUS TECTUPOBAHMS

Pesynbrar tectupoBanus Ha miatdpopme CHO Mockosckoro Ilonurexa oneHuBaercs 1o
MPOLIEHTHOMN IIKaJIE OIICHKH.

Onenka KonruecTBo nmpaBUIIBHBIX OTBETOB
OTIIUYIHO ot 88 % 1o 100 %

XOPOIIIO ot 75 % 1o 87 %
yJIOBJICTBOPUTEIHHO ot 60 % 1o 74 %
HEY/I0BJIETBOPUTEIHHO MeHee 60 % mpaBUIIBHBIX OTBETOB

7.2.3. Onucanue mnoka3zaTejeid M KpHUTepUEB OIEHUBAHUS KOMIIETEHUMIA,
(popMHpYyeEMBIX 10 HTOTraM OCBOCHHUS AUCHHUIIMHBI (MOAYJIfA), ONMCAHUE KA OLICHUBAHMS.

[Tokazarenem OIeHMBAHUS KOMIETCHIHMH Ha Pa3IUYHBIX dTanax WX (QOpMHUPOBaHUS
SIBIIIETCSL TOCTYIKEHUE OOYUYaIONUMUCS TUIAHUPYEMBIX Pe3y/IbTaTOB OOYUYCHHS O JUCIUTUIHHE
(Momysro).

NYK-8.1. AnanusupyeT U HIASHTUDUIUPYET

NOIIK-3.1. VYMmeer
(bakTopsI BPEIHOTO BIIUSAHUS Ha

OCYILIECTBISATh MOUCK U
KU3ZHEJEATEIILHOCTh DJIIEMEHTOB CPE/Ibl OOUTAHHUS

aHaJIn3 HOpMaTI/IBHBIX
(TGXHI/I‘IGCKI/IX Cpe)ICTB, TCXHOJIOTHUYCCKUX

aKTOB B obmactu
obecneyeHus
0e30IMacHOCTH
HNOIIK-3.2. Vmeer
NPUMEHSTHh TPEOOBAHUS
HOPMATHBHBIX  aKTOB
Opu  OCYIIECTBICHUU
npodecCuoHaATBHOM
IEeITEIbHOCTH

IIPOLIECCOB, MATEPUAJIOB, 3JaHUN U COOPYKCHUH,
MPUPOJHBIX U COLUAIBHBIX SIBICHUN), a TaKxke
OtinyHO oracHble M BpenHble (aKTOppl B pamKax
OCYIIIECTBIISIEMON IEeSTEIbHOCTH

NVYK-8.2. TloHumMaeT BaXHOCTb MOJJIEPKAHUS
0e30MacHbIX yCIIOBUM TpyAa u
JKU3ZHEJEATEIIBHOCTH, COXPAHEHHUS MPHUPOJHOMN
cpenbl i 00ecneveHrs yCTOMUYUBOrO pa3BUTHS
o0miectBa, B TOM 4HCIE€ TpU  Yrpose
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BO3HUKHOBEHHUSI OMNACHBIX WA YPE3BbIYAWHBIX
CUTYyallii ¥ BOCHHBIX KOH(JINKTOB

NVYK-8.3. Pa3zpsicHseT npaBuia MOBEICHUS TPU
BO3HMKHOBEHHMHM  YPE3BBIYAMHBIX  CUTYyalUi
MPUPOJHOTO U TEXHOTEHHOTO IMPOUCXOKIACHUS U
BOCHHBIX KOH(JIMKTOB, OIMHUCHIBAET CHOCOOBI
Y4acTHs B BOCCTAHOBUTEIbHBIX MEPONPUITHIX

Xopomo

NYK-8.1. Anaim3upyer U HUIASHTUDUIHPYET
(baxTopsl BpPEAHOIO BIIUSIHUS Ha
KU3ZHEJEATEIIbHOCTD DJIEMEHTOB CPE/Ibl OOUTAHUS
(TEXHUYECKMX  CpPEACTB,  TEXHOJIOTMYECKUX
MIPOLIECCOB, MaTEPHUAJIOB, 3TAHUIA U COOPYKEHUIA,
IPUPOJIHBIX U COLMUAIBHBIX SIBICHUN), a TaKxke
OmacHble H BpeAHble (aKTOpsl B paMKax
OCYIIIECTBIISIEMOM AESITEIbHOCTH, HO JOIYCKAeT
HE3HAYUTENbHbIC OIUOKU

NVYK-8.2. IloHuMaeT BaXHOCTb HOJJEpHKAHUSA
0e30MacHbIX yCIIOBUH Tpyaa u
JKU3ZHEJCATEIIbHOCTH, COXPAHEHUS MPHUPOJHOI
cpensl g 00ecredeHrs yCTOMUYUBOTO Pa3BUTHS
obmiecta, B TOM 4YHCJIE€ TpU  Yrpo3e
BO3HUKHOBEHHUS OINACHBIX WM YPE3BBIYANHBIX
CUTYallMii ¥ BOCHHBIX KOH(IMKTOB, HO C TPYIOM
OpPUEHTHUPYETCS B aKTYAIbHBIX MpodIeMax
NVYK-8.3. PazbsicHsieT npaBuia MOBEACHUS NPHU
BO3HUKHOBEHUH  YpE3BbIYAMHBIX  CHUTyaluil
MPUPOJIHOTO U TEXHOTEHHOTO MPOUCXOKACHUS U
BOCHHBIX KOH(JIMKTOB, OIMUCHIBAET CHOCOOBI
y4acTusi B BOCCTAHOBHUTEIbHBIX MEPONPUSITHUSIX,
HO JIONyCKaeT He3HAYUTEIbHbIE OIINOKU

HOIIK-3.1. VYmeer
OCYIIECTBIISATh MOUCK U
aHAJIM3 HOPMATHUBHBIX
aKTOB B obnactu
oOecreycHus
0€30I1aCHOCTH, HO
JOTTyCKaeT
HE3HAYHUTEIbHBIE
OILIMOKHU

HNOIIK-3.2. YmMmeet
IPUMEHSTHh TpeOOBaHUS
HOPMATHBHBIX  aKTOB
IpyU  OCYIIECTBJICHUHU
npodecCuoHaTbHON
JIEeITECIIBHOCTH, HO C
TPYJAOM OPUEHTUPYETCS
B HOBBIX HOPMAaTHBHO-
MIPABOBBIX aKTax

Y 1oBneTBOPUTEIH
HO

NYK-8.1. Anamusupyer (akTopbl BpEIHOTO
BIUSHUS HAa JKU3HENEATENIbHOCTh DIJIEMEHTOB
cpeabl  oOuTaHUS  (TEXHUYECKUX  CPEJCTB,
TEXHOJIOTMYECKUX  IPOLECCOB,  MaTepHaloB,
3MaHU W COOPYKEHUH, MPUPOAHBIX U
COLIMANIBHBIX SIBJICHHM), a TakKe ONacHble U
BpelHbIe (DAKTOphI B paMKax OCYIIECTBISIEMOl
NEeSTeIbHOCTH, HO HE BIAAeeT METoJaMH
UACHTUPUKAIMN (PAKTOPOB BPETHOTO BIMSHUA
NVYK-8.2. YacTU4yHO TNOHMMAEeT BaXXHOCTh
noJiep>kaHusl Oe30MacHBIX YCIOBUH Tpyaa H
KU3HEACSITEIbHOCTH, COXPAaHEHUS MPHUPOJHON
cpezbl U o0ecrieyeHns yCTOWYMBOTO pa3BUTHS
obmectBa, B TOM 4YHCJIE€ TPHU  YIrpo3e
BO3HUKHOBEHHUSI ONACHBIX WJIM YpPE3BbIYAHBIX
CUTyalluil MU BOEHHBIX KOH(QIMKTOB, JOIYCKaeT
rpyOble OIMOKH

NYK-8.3. C TpymoM pasbsicHSIET TMpaBmia
MOBEJCHMS NPU BOSHUKHOBEHUH UPE3BBIYAMHBIX

HOIIK-3.1. C tpynom
yMEET  OCYIICCTBISTH
MOMCK u aHaIu3
HOPMAaTUBHBIX aKTOB B
obmactu obecrieyeHus
0€30MacHOCTH
HOIIK-3.2. YmMmeer
MPUMEHSTh TpeOOBaHUS
HOPMAaTUBHBIX  aKTOB
NP OCYIICCTBICHUU
npohecCuoHaNBHOM
NESTSIIbHOCTH, HO
TJIOXO0 OPHUEHTUPYETCS B
O0OHOBIIEHHBIX
HOPMATHUBHBIX aKTaX
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CI/ITyaHI/Iﬁ MIpUpOaAHOIO u TEXHOI'CHHOI'O
MPOUCXOKACHUA W  BOCHHBIX KOH(bJII/IKTOB,
OITMCBhIBACT CIIOCOOBI y4acTHusa B

BOCCTAHOBUTEJIBHBIX MEPONPHUATUSIX YACTUIHO, C
omnOKaMu

Hey,I[OBJIeTBopI/ITe
JIBHO

NYK-8.1. He ymeer ananuzupoBaTh U
UACHTU(PHUIMPOBATH (PAKTOPHI BPETHOTO BIUSHUS
Ha O KU3HEJEATEIbHOCTb 3JEMEHTOB  CpeJibl
oOuTaHus (TEXHUYECKUX CPEICTB,
TEXHOJIOTUYECKUX  IPOLECCOB,  MaTepHaoB,
30IaHMM W COOPY)KEHHM, IPUPOAHBIX U
COLMAIBHBIX SBJIEHUI), a TakXe OIAacHble U
BpeIHbIE (DaKTOPbl B paMKax OCYIIECTBISEMOM
JeSITeIbHOCTH

NVYK-8.2. He noHnMaeT BaX)HOCTb NOJEpHKAHUS
0e30macHbIX yCIIOBUH Tpyza u
JKU3ZHEJEATEIIbHOCTH, COXPAHEHHUS MPHUPOJHOMN
cpezpbl Uit o0ecreyeHns yCTOWYMBOIO pa3BUTHS
obmecta, B TOM 4YHCIE€ TpU  Yrpo3e
BO3HUKHOBEHHUS ONACHBIX WJIM YpPE3BbIYANHBIX
CUTYyallMii ¥ BOCHHBIX KOH(JINKTOB

NVYK-8.3. He wmoxer pa3bsICHATh IpaBuUiia
MOBE/ICHUS NP BO3HUKHOBEHUU YPE3BBIYANHBIX
CUTyallUd ~ NPUPOJHOTO M  TEXHOTCHHOTO
MIPOMCXOXKICHUS W BOEHHBIX KOH(JIMKTOB, HE
OIMCHIBAET CIOCO0BI y4acTus B
BOCCTAHOBUTEJIbHBIX MEPOTIPUATHUSIX

HOIIK-3.1. He ywmeer
OCYIIECTBIIATh IMOUCK U
aHAJIM3 HOPMATHUBHBIX
aKTOB B obnactu
obOecreycHus
0€e30IacHOCTH
HOIIK-3.2. He ywmeer
IPUMEHSATh TPeOOBaHUS
HOPMAaTUBHBIX  aKTOB
IpU  OCYIICCTBICHUU
pohecCHOHATLHOM
JIEATEILHOCTH

7.3

OueHo4vHbIe cpeacTBa

7.3.1. Texkymmii KOHTPOJIb

IIpuMepsI TECTOBLIX 3aaHUM:

1. YUro HeoOX0aMMO U3MEHUTH M KaK JUIsl yBETMUEHUSI pAaBHOBECHOM CTETIEHU MPEeBpaLeHUs
peareHTa A Mpu NpoBeACHUN 00paTUMOM IK30TEPMUYECKOM XUMUUECKOl peakinu A + B <=> R

B ra3oBoii (aze?

+ MOBBICUTH KOHIIEHTPAIMIO peareHra A
+ IIOHU3UTH TEMIEPATYPY

+ IIOBBICUTH JIABJICHHUE

~ MOBBICUTH TEMIIEPATYPY

~ IIOHU3UTH JABJICHUE

+ MOHU3UTH KOHUEHTpauu R

~ IIPUMEHUTH KaTajan3arop

2. MaJIoOTXOTHBIM SIBIIIETCSI TAKOE ITPOU3BOJICTBO, TIPH KOTOPOM:
+BpeHOE BO3/ICMCTBHE HA OKPYKAIOLLYIO CPELY HE MPEBBIIAECT YPOBHS, TOIYCTUMOTO
CaHUTAPHO-TUTUEHUYECKUMU HOPMaMHU
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~TIPeIOTBPAIIAIOTCS MPOLIECCHI, 3arPsI3HAIONINE OKPYXKAIOIIYIO Cpey, MyTEM PallMOHAIBHOTO
HCIIOJIb30BAHHSA ChIPbS U SHCPIruu

~TIpeIBAPUTEIHLHO MPOXOJIAT MOJATOTOBKY ChIPbE U TOIJIUBO, YTO YAYUIIAET U yJCIICBIIsAET
TEXHOJOTHYECKUM MPOLIECC

~He 00pa3zyeTcsi OTXO/I0B

+00pa3yroluecs: OTXO0/bl TOABEPratOTCs YTHIN3ALUI

3. Ilepeuncnure BUIBI KpuTepUeB 3 (HEKTUBHOCTH.
+TeXHOIOTHYECKHE

+3KOHOMUYECKUE

+3KOJIOTUYECKHUE

~BCIIOMOTaTEIbHBIC

~00pa3IoBbIe

~I0Ka3aTeIbHbBIC

4. Ins peakiun A <=> R BelMurMHAa KOHCTAHTHI PABHOBECHSI UMEET Pa3MEPHOCTb...
~BeJINYMHA, OOpaTHasi BpEMEHU

+0e3pa3mepHas

~00BEM JICTIEHHBIN HA BpeMs

5.

BOoo~NoOR~WDNE

0.
. MoHUTOpUHT 3HEpPronoTpedIeHus.
12.
13.
14.
15.
16.

Kakoii Mo/ieIbt0 CTAHOBUTCS siueeuHasi MOJICIb P YBEIMYCHUU KOJMYECTBA STYCCK B HEM
110 OeckoHeYHOCTH ?

~PUC-H

~PUC-I1

+PlB

~0OJIM

Tembl pedepaToB (IIPU UCMOJIL30BAHUY TAHHOTO BH/IA KOHTPOJIS):
Pacuér 06béma kaTanu3aTopa sl peakTopa CHHTE3a aMMHaKa.
OnTumu3zanus nporecca B KOJTOHHE CHHTEe3a aMMHaKa.
DKoJyiorudeckas 6€30macHOCTh TPOU3BOJICTBA ...

Coznanue SHeproTeXHOJIOTUYECKUX TPOU3BOJICTB.

OxpanHa OKpy>Karomien cpeibl B KOHKPETHOM IPOU3BOICTBE.
Omnpenenenne KauecTBa BOJIBI.

OuYnCTKa CTOYHBIX BOJ KOHKPETHOT'O MPOU3BOACTBA.
PecypcocOepesxenue.

OHeprod3PpGheKTUBHOCTD.

DHeproadhekTuBHOE 000pyI0OBAHUE.

PenuximHr B Ipou3BOJACTBE.

[ToBTOpPHOE MCIIONIL30BaHNE MATEPUAIIOB.

BropuuHsbie pecypcsl B IPOMBIIUIEHHOCTH.

3arpsi3HeHus, MOCTYIAIOIIME B OKPYKAIOILYIO CPEy B XO/I€ SKCIUTyaTallui MPOU3BOJICTB.
YTunusanys NpoMbIIUIEHHBIX OTXO0JI0B.

N np.

7.3.2. IlpoMexkyTOYHAS aTTeCTALUS

7.3.2.1. Borpochl K 3K3aMeHy N0 TUCHHUILVIUHE «O01ass XuMHU4YecKasi TEXHOJIOTHA»:



10.

11.

12.
13.

14.
15.
16.
17.
18.
19.
20.

21.

22.
23.
24.

25.
26.
27.
28.
29.
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XHMHUYECKUE PEAKTOPHI KAK AIIEMEHThl XUMUKO-TEXHOJIOTHYECKUX CXEM.

CreneHb MpeBpaleHNs, CEIEKTUBHOCTD U BBIXO POYKTA, IPOU3BOAUTEILHOCTD, NHTEH-
CUBHOCTb — OCHOBHBIE TEXHOJIOTMUECKUE KPUTEPUN XUMHUUYECKOTO MpoIiecca.

OCHOBHBIE NPUHIIMIIBI U OCOOEHHOCTH MOJEIUpPOBaHUA. YpaBHEHUE MaTepUanbHOro Oa-
JaHca ISl 3JIEMEHTapHOr0 00bEMa XUMUYECKOTO PEaKTopa.

Knaccugukaius XuMHYECKUX PEaKTOPOB U PEXKUMOB UX pabOThI MO PA3IUYHBIM IIPU3HA-
KaM C LeJIbI0 00JIeTYeHUsI MOJICTTUPOBAHMS U Pacu€TOB HA OCHOBE MOJTYYEHHBIX MOICIICH.
Mozenb U30TEpPMUUECKOIO PEAKTOPa MICAIBHOIO CMEIICHUS Ul IPOBEACHUS FOMOIEH-
HOTO IIpoliecca.

AHanu3 10nymEeHni MOJENIN UACAIBHOTO CMEIICHUS.

PazHoBUHOCTH peKMMOB pabOTHI peakTopa UAeaaIbHOr0 CMEUICHHUS.

PeakTop uaeanbHOro CMEIIEHUs IEPUOIUIECKOTO AEUCTBHS; YPAaBHEHUE MAaTEPUAIILHOTO
OaslaHca 1 pacuéThl Ha €r0 OCHOBE.

ITpoTOUHBIN peaKTOp UIEaIbHOIO CMEIIECHUS B CTALIMOHAPHOM PEXUME: YpaBHEHUE MaTe-
pHUanbHOro OajiaHca ¥ pacu€Thl HAa €r0 OCHOBE.

['paduueckas MHTEpHpeTalns YUCICHHBIX METOJOB ONpEAETCHHUsS KOHLEHTpalHUU pea-
TEHTa Ha BbIXO/I€ U3 IPOTOYHOI'0 PEAKTOPa UACATILHOTO CMELLICHUS.

Mogenb H30TepMUUECKOT0 PEaKTOPa UACAIBHOTO BBITECHEHMS ISl IPOBEIECHUS TOMOIEH-
HOTO TIpoliecca.

AHanu3 10nymEeHU MOJENIN UACAIBHOIO BBITECHEHMS.

VYpaBHeHME MaTepuabHOIo OanaHca peakTopa UealbHOI0 BHITECHEHMS U pacuéThl Ha €T0
OCHOBE.

CpaBHeHue MoJieNel peakTOpOB U1€aIbHOTO CMELIEHUS U UI€aIbHOIO BHITECHEHHUS; aHa-
JIN3 UX MPUMEHUMOCTH K ONHUCAHUIO IIPOLIECCOB B PEAJIBHBIX XMMUUYECKUX PEAKTOPaX.
CpaBHeHUE TEXHOJOTUYECKON 3(P(PEKTUBHOCTH MPOTOYHBIX PEAKTOPOB HJI€ATBHOIO CMe-
LICHUS U UACATBHOTO BBITECHEHUS.

Moenu M30TEPMUYECKUX PEAKTOPOB C HEUACAITBLHON CTPYKTYpOW MOTOKA /I MPOBEIE-
HUSI TOMOTE€HHBIX IIPOLIECCOB.

AHaiu3 NpUYUH OTKJIOHEHUH OT UJI€aIbHOM CTPYKTYPHI TOTOKA B pEAJIbHBIX MPOTOYHBIX
peakropax. CrocoObl yuéTa 3TUX OTKJIOHEHHMH B MOJEISAX PEaKTOPOB C HEUAEaTbHOM
CTPYKTYpOM MOTOKA.

[TonsiTve 0 MapameTpe MOJENH.

Slueeunast Mmozienb (Kackaa peakTOpOB UACATHHOTO CMEIICHHS ). AHAINU3 AOMYIICHHH sde-
€4HOM MOJIENH, CTPYKTYpa MOJIEIH.

MeTtobl pacuéra Ha OCHOBE STY€EUHON MOJIENH.

Opnnonapamerpuueckast 1 y3noHHasE MOJIENb IPOTOYHOTO peakTopa. AHAJIU3 JOMyIIe-
HUM auQy3noHHON Mojzienu. YpaBHEHHE MaTepuaabHOro OanaHca: aHaJUu3 TPAHUYHBIX
ycnoBui, tupdy3nonHslit kpurepuit [lexe.

Pacnipenenenue BpemeHH npeObIBaHUS B PEaKTOpaxX HEMPEPBHIBHOTO AEHCTBHUS.

OyHKIUS pacrpeie]eHnss BpeMeHH MpeObIBaHusI.

DKcrnepuMeHTaIbHOE M3ydYeHre QYHKIMH pacipeieseHusl BpeMEeHH MpeObIBaHUS ISl pe-
AaKTOPOB, ONMCBHIBAEMBIX MOJENSMH HACAIBbHOTO CMEIIEHUS, WJICAIbHOIO BBITECHEHMS,
syeeqyHoll 1 1udy3noHHOM.

VY4ér TerionepeHoca B XUMUYECKUX PEAKTOPaX.

Knaccudukanus pexxuMoB pabOThl XUMUYECKUX PEAKTOPOB.

YpaBHeHUE TEIIOBOro OajaHca.

OCHOBHBIE CTaIMM MPOU3BOJICTBA CEPHOUN KHUCIIOTHI.

OnTuMaNbHbBII TeMIlepaTypHbIH peXUM MPOBEACHUS XUMHYECKOW PEeaKIUu OKHCICHUS
JMOKcua cepbl. PekoMeHaiuu 1o BbIOOpY TEMIEPATypHOTO pesKUMa 11l 00paTUMBIX IK-
30TEPMUYECKUX PEAKIUM.



30.

31.
32.

33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,

45.
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[TocTpoeHue TMHUM ONTUMANIBHBIX TEMIEPATyp IJI IPOBEIEHUS OOPATUMBIX IK30TEPMHU-
YECKUX PEAKLUH.

AHanu3 crioco60B MpUOIMKEHUS K JMHUM ONTUMAJIBbHBIX TEMIIEpATyp U UX peanu3aliusl.
I'eTreporeHHble HEKAaTAIUTHYECKHE IIPOLECCHI B CUCTEME «Tra3 — TBEPAOE BELICCTBOY,
HaIpUMep Npu 00kKHUTe CEPHOTO KOJIYeIaHa IIPU MPOU3BOJICTBE CEPHOM KUCIOTHI.
MHorocTaiuiiHOCTh T€TEPOT€HHBIX MTPOLECCOB.

CKopocTh reTeporeHHoro npouecca. Koncranta CkopocTu reTeporeHHOro npouecca.
CriocoObl yBEIMYEHUSI CKOPOCTH XUMHUECKUX PEAKLINH.

OneHKa aKkTUBHOCTH KaTaJlu3aTopa.

CriocoObl OYMCTKY Ta3a OT AUOKCHIA YIIIepoa.

OuucTka raza oT OKCUJ0B a30Ta.

Maremarnueckass MOJEIb KaTAIUTUYECKOIO peaKkTopa: CTPYKTypa YpaBHEHMM, METOIbI
peuieHusl.

OcHOBHBIE THUIIBI PEAKTOPOB IS IPOBEJICHUS T€TEPOr€HHBIX ITPOLIECCOB B CUCTEME «T'a3 —
TBEPJOE BEILIECTBOY.

['ereporenHo-karanuruyeckue rnpoueccel. [Ipupona karanuza. OCHOBHBIE BU/IbI KaTaIU3a.
OCHOBHBIE TUIIBI PEAKTOPOB JIJIsl TETEPOT€HHO-KAaTAIUTUUECKHUX ITPOLIECCOB.

OcHOBHbIE IPUHLIUIIBI OPraHU3aLUU MAJIOOTXOIHBIX TEXHOJIOTUYECKUX MTPOLIECCOB.
Karanutnueckoe okucIeHHE JUOKCH A CEPhI B TPOU3BOJICTBE CEPHOM KUCTOTHI. CIIOCOOBI
NPUOJIMKEHUS K JIMTHUHA ONTUMAJIbHBIX TEMITEpaTyp.

TexHonorus cBa3aHHOTO a30Ta. OTAeNbHbBIE CTAIUU IIPOLIECCa CUHTE3a aMmMuaka. Ou3uko-
XUMHYECKHE 0COOCHHOCTH | anmnapaTypHoe opopMIICHHE.



