MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30BAHMS POCCUMCKOU ®EJIEPALIN
(benepanbHOE rOCYIapCTBEHHOE OFOKETHOE 00Pa30BATEIHLHOE YUPESIKICHUE
BBICIIIETO 00pa30BaHuUs
«TOonpATTUHCKUMI IOCYIapCTBEHHBIN YHUBEPCUTET»

b51.0.27.02
OOKYMEHT NOANNCAH

(uHOeKc oucyuniuHby) QNEKTPOHHOW NMOAMNMCHIO

CepTudmkat: 70C1C100A7B13B974D5894495CA21A0C
oK i

Cokos Cepreit
[eicteuTenen: ¢ 08.07.2024 30 19.06.2039

PABOYASA ITPOI'PAMMA JTUCHUIIJINHDBI

OO01asg XuMH4YecKas TeXHOJI0rus 2

(HaumeHoBanue OUCYUNIUHb)

10 HAIIPABJICHUIO TTOJITOTOBKU
18.03.01 XumMuueckas TEXHOJIOTU

HaIpPaBJIEHHOCTH (TIPO(UIIb)
MaiuuHsbl ¥ anmnaparbl XMMUYECKUX [TPOU3BOJICTB

®opma 00yueHus : OUHas
I'ox mabopa: 2025
Ob6mas Tpynoemkocts: 3 3E

Pacnpeue.neﬂne YaCoB JUCHHUILIMHBI 110 CeEMECTPpaM

Cemectp 6

Popma KOHTPOJISA 3auer ¢ | UToro
Bua zanarnii OIICHKOU
Jlexumn 64 64
JlaGoparopHbie 32 32
[IpakTnueckue - -
PykoBOACTBO: KypcOBbIE pabOThI - -
(mpoektsr) / PTP
[IpomexxyTouHas arTecTanus 0,25 0,25
KonTaktHas pabora 96,25 96,25
CamocrosiTenpHas padboTa 11,75 11,75
KonTtpoins = -
Hroro 108 108




Pabouyro mporpamMmmy coctaBui(u):

JloleHT, KaHIuaaT XuMuuyecknx Hayvk bogorun A.B.

(domdicHocmo, yuenoe 36anue, cmenens, Gamunus 1.0.)

(Oondrcrocms, yuenoe 36anue, cmenenv, Pamumus U.0.)

PenensupoBanue paboueii mporpaMMbl IUCIUTLTAHBL:

Vv OtcyTcTByeT

Penienzent

(OondxrcHocmy, yuenoe 3ganue, cmenens, Pamunus 1.0.)

PaGouas mporpamma quciuiuinHel coctabieHa Ha ocHoBaHuu ®I'OC BO u yueGHOro miana
HarpaBjeHus: noArotToBky 18.03.01 Xumuyeckas TEXHOJIOTHS

Cpok aeiicTBusi padoueil mporpaMMbl JTUCIHUIJIMHBI 10 «31» aBrycra 2029r.

YTBEPXJIEHO

Ha 3acenanuu kadenpsr
«XuMHUYeCcKas TEXHOJOTHSI U pecypcocOepekeHue»

(mpotoko:n 3acenanus Ne 2 ot «23» centsiops 2024 r.).



1. esab ocBOEHMSI TUCITUIIMHBI

Llenp ocBoeHUS AMCLUMILIMHBI — U3YYEHHE TEOPETHUYECKMX 3aKOHOMEPHOCTEM OCHOBHBIX
IPOIIECCOB XUMHUYECKOH TEXHOJIOIMH, 3HAKOMCTBO C TEOpPHUEH XMMHUYECKHX PEaKTOPOB M OOIIMMHU
NPUHIUIIAMHA Pa3pabOTKH XMMHKO-TEXHOJIOTHUECKUX MPOIIECCOB HA OCHOBE CUCTEMHOTO MOIX0/1a.

2. Mecto aucuumiannsl B cTpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTHKU, HA OCBOCHMM KOTOPBIX Oaszupyercss [aHHAas TUCLMILIMHA!
«IIpob6yembl ycToiiunBOro pazButus», «O0uias u Heoprannyeckass Xumus», «Oprannyeckas
XUMHS», KAHATUTHYECKAS] XUMHS U (PU3NKO-XUMHUYECKHE MEeTOAbl AHATH32).

JIMCUMIUTUHBL U TIPAKTUKH, JUIsI KOTOPBIX OCBOCHUE JAHHOW JAMCUHUIUIMHBI HEOOXOAUMO KaK
IpeIIIeCcTBYIOIIEE: «XumMuss u (U3MKA BBICOKOMOJIEKYJISIPHBIX
COeUHEHHUI», HEOPraHUYeCKUX BeIleCTB),
NMPOU3BO/JCTBA KANMPOJAKTAMA M NMOJHAMHAA», « [eXHOJIOrUsI MPOU3BOICTBA CHHTETHYECKOT0

«KOJIJIOI/IIIHaﬂ XHMHUSA,

«XHMHA HM TeEXHOJIOTus «TexHosgorust

Kay4dyKa».

3. IlianupyemMble pe3y/abTaThl 00y4YeHUst

dDopmupyeMbie U
KOHTPOJIMpyeMble
KOMIIeTeH MM
(Kol 1 HAUMEHOBAHUE)

NHaukaTopbl 10CTHXKEHUST
KOMIIeTeH N
(K01 1 HAUMEHOBAHUE)

[lnanupyemMble pe3yabTaThl
o0y4eHus

OIIK-4 Cnocoben
obOecrieunBaTh MPOBEICHUE
TEXHOJIOTMYECKOr0 MpoLecca,
KCIIOJIb30BaTh TEXHUYCCKHE
CpenCcTBa JI1 KOHTPOJIA
rapameTpoB
TEXHOJIOTMYECKOr0 MpoLecca,
CBOMCTB CBIPbSl U TOTOBOM
MPOIYKIINH, OCYIIECTBIISATh
VM3MEHEHUE NTapaMeTPOB
TEXHOJIOTMYECKOr0 Iporecca
[IPU U3MEHEHUU CBOMCTB
CBIPBSI

OI1K-4.1 OcymiectBisier
KOHTPOJIb TApaMETPOB
TEXHOJIOTMYECKOTO TTpoliecca,
CBOMCTB CBIPbsl U TOTOBOM
MPOAYKIIMH, & TAKKE
KOHTPOJIb U3MEHEHHUS
rapaMeTpoB
TEXHOJIOTMYECKOTO IIpoLiecca
[pY U3MEHEHUU CBOMCTB
CBIpPbS.

3narb: [Iponecchl xummuyeckon
TEXHOJIOTUH, allapaTbl U METOABI UX
[pacu€ra, OCHOBHBIE TIOHSITHUSA
YIIPaBJICHUS TEXHOJIOTMYECKUMHU
IporieccaMu, METObl ONITUMH3AINH
XMMHMKO-TEXHOJIOTMUECKUX IIPOLIECCOB,
METOJIOJIOTHIO HCCIIE0BAHNUS
B3aMMO/ICHCTBHS IIPOLIECCOB
XUMHUYECKUX IIPEBPALLICHUIN U SBJICHUI
IepeHoca.

'Ymern: KoHTpoMpoBaTh mapameTpbl
TEXHOJIOTUYECKOTO MPOLIECCA, CBONCTB
CBIPbsI ¥ TOTOBOM IPOAYKIIMH.

Buaaners: HaBbikamu nCHOIb30BaHUS
TEXHUICCKHX CPEJICTB KOHTPOJIS 32
napamMeTpaMH TeXHOJIOTHIECKOTO
nporiecca, a TAK)Ke HaBBIKaMH
OCYIIIECTBIICHUS] U3MEHEHUH MMapaMeTpoB
TEXHOJIOTUIECKOTO TpoIiecca u
PKCIUTyaTallii TEXHOJIOTUYECKIX
aIrmapaToB P OTKIIOHCHUAX OT
YCTaHOBIICHHBIX HOPM C COOJTIOIEHUEM
TpeboBaHu 6€30MTACHOCTH.




DopmHpyeMbIe U
KOHTPOJIMpYyeMble
KOMIIETEHIIMH
(koA 1 HAUMEHOBAHUE)

NHaukaTopbl 10CTHXKEHUS
KOMITeTeHI Ui
(K01 1 HAUMEHOBAHUE)

[lnanupyemble pe3yabTaThl
o0y4yeHust

OI1K-4.2 CriocobHOCTh
WCIIOJIb30BATh B
npoheCCHOHATLHOU
NEeSATEILHOCTA OCHOBBI
MPOCKTHPOBAHUS
000pyIOBaHUS TSI HAJIC)KHON
peau3anum
TEXHOJIOTUYECKUX TIPOIIECCOB,
a TaK)Ke pa3padaTbIBaTh
TEXHUYECKYIO
JTOKYMCHTAILIUIO.

3narb: HazHnauenue, ycTpoiicTBO U
IIPUMEHEHHE TUIIOBBIX 3JIEMEHTOB
TEXHOJIOTHYECKOTr0 000Py 10BaHHUS;
OCHOBHBIE 3Tanbl IPOCKTUPOBAHUS
HaJIS)KHOTO 000pYIOBaHUS U TIPaBHIIa
o(opMIIeHHSI KOHCTPYKTOPCKOH
TOKYMEHTALIUU.

'Ymersb: [IpoekTrpoBaTh B COOTBETCTBUH
C TEXHUYECKUM 3aJJaHUEM TUIIOBOE
000pyiI0BaHKE, B TOM YKCJIE YUTATh
YEPTEKHU, U3TOTOBIIATH ICKU3BI U IPYTYIO
TEXHUYECKYIO JOKYMEHTALUIO;
Bos16upath 1o karajoraM cTaHapTHbIE
(YHKIMOHAJIBHBIE y3JIbl U MEXaHU3MBbI
IS KOMIUIEKTAllMd MAIllMHHBIX
arperaTos, a TaKXe IIPOBOIUTh
PacUeTHYIO OIIEHKY pab0oTOCIOCOOHOCTH
1 0€30I1aCHOCTH 3THX YCTPOMCTB B
IIPUMEHEHHUH K 33JJaHHbIM
ITPOU3BOJICTBEHHBIM YCIIOBUSM;
oopMIIAT rpadMUECcKy O U TEKCTOBYIO
TOKYMEHTALMIO HA TEXHUYECKHE
CpeZCcTBa B COOTBETCTBUH C
IEMCTBYIOIIMMH CTaHAAPTAMH.

Buaaners: HaBblkaMu IpoeKTHPOBaHUS
NPOCTEHIINX anmnapaToB U
TEXHOJIOTUYECKOTO 000PYAOBaHMUSL.

OI1K-4.3 CrtocoOHOCTE
OCYILECTBIIATH
METPOJIOTHYECKOE
CONPOBOXKIACHUE TEXHUUYECKUX
CPEICTB JIJIsl KOHTPOJIS
rapaMeTpoB
TEXHOJIOTMYECKOTO TTpoliecca,
CBOMCTB CBIPbsl U TOTOBOM
MPOAYKIIMHU, KOHTPOJIUPOBATH
COOTBETCTBUE CBHIPbSI U
TOTOBOW MTPOIYKIUHU
TpeOOBaHUSIM HOPMATUBHO-
TEeXHUYECKOW JJOKYMEHTAIIUH.

3HaTh: OTEUECTBEHHYIO U 3apPYOCIKHYIO
HOPMATHUBHYIO JIOKYMEHTAIIHIO 110
METPOJIOTHH, CTAHIAPTU3AINH U
cepTUDUKAITIH.

'YMeTb: AHAIM3UPOBATH XapakTep U
COCTOSIHUE MPOM3BOACTBA U IIPUHUMATD
pELIEeHrE O BO3MOKHOCTH
MCII0JIb30BAaHUsI KOHKPETHBIX CPENICTB
M3MEpEHUS 1151 KOHTPOJIS
TEXHOJIOTUYECKOT0 IpoLecca
XUMHUYECKUX POU3BOJICTB; BriOMpaTh
METOJMKH aHAIN3a U IIPOBEICHUS
M3MEpEHUI B HOPMATHUBHOM
TOKyMEHTALUU Ha IIPOIYKTHI,
MOJIYIIPOAYKTHI M OTXO/bI IIPOU3BOCTBA.

Baagern: HaBrikaMu caMOCTOSITETEHOTO
[POBEACHUS U3MEPEHHUS U aHAIIU3A
MOJTYYEHHBIX PE3YJIHTATOB C TOUKHU
BPEHMS UX MTPABUIBHOCTH U




DopmHpyeMbIe U
KOHTPOJIMpYyeMble
KOMIIETEHIIMH
(koA 1 HAUMEHOBAHUE)

HNHauKaTopsl 10CTHKEHHS
KOMITeTeHI Ui
(K01 1 HAUMEHOBAHUE)

[lnanupyemble pe3yabTaThl
o0y4yeHust

BOCIIPOU3BOANMOCTH, C UCIIOJIb30BAHUCM

MCETOOOB MaTeMaTHYECKON CTaTUCTHKH,




4. CTpPYKTYpAa U coJep:KaHue JUCHUILTHHBI «O011as XuMHUYecKas TEXHOJIOTus 2.
DopMBbI TEKYILET0
Bun . KOHTpPOJIA
., HaumeHoBaHMe TeM 3aHATHI OobeMm, P
Mopnyas (pa3nea) yueOHO . Cemectp banabl | UHTepakTHB, 4.| (HaMMeHOBaHHe
(y4eOHOM padoThI) 4,
padoThbI OILIEHOYHOI'0
CpelcTBAa)
Monyas 1. Jlek 1 OO01ue CBeIeHUs 0 XMMUYECKUX PeaKTopax, 6 8 - - -
«OcHOBHBIE WX 3HAYEHHE Il XHMHUUECKON TEXHOJIOTHH.
TOHSTHSL, 00mHe Jlek 2 MogenupoBanue GopMamTbHON KUHETHKH 6 8 - - -
CBEACHUS O PEaKTOPHBIX TporieccoB. OCHOBHBIE
XUMHICCKIX XapaKTEPUCTUKUA XUMUYECKHX PEAKTOPOB.
peaxTopax, KHHCTHKA Jlek 3 MHorooGpasue SBIeHHI B peaKTopax, OCHOBBI 6 8 - - -
PCaKTOPHEIX UX KJaccU(UKAIHU.
HPOLIECCOB
a?rmapaTLI’ Jla6 1 OmnpeneneHne KOHCTaHTBI CKOPOCTH PEAKIIAN 6 4 8 - -
THIPOJIM3a TTOJIMCAaXapUI0B.
HEePHOINIECKOTO U
HETIPEPHIBHOTO JIa6 2 BeIBoz M aHAM3 MaTeMaTHYECKOTO OTIMCAHUS 6 2 8 - -
ACUCTBUA, PCIKUMBI cucreM (GopManbHONW KHHETUKH XUMHYECKHX
JBHKEHUS 1 peaKmii.
CTPYKTYDBI JIa6 3 Pemenue cucrem nuddepeHInanbHbIX 6 2 8 - -
TIOTOKOBY. XMMHUYECKOI KHHETHKH METOJIOM
BBIYUCIUTEIBHON MAaTEMaTHKH.
JIa6 4 AJNTOpUTM, KOMITEIOTEPHBIN pacdeT U aHaIH3 6 2 8 - -
YHUCJICHHOTO U aHAIUTHYECKOTO PeIIeHUH
peakTopa HJIeabHOrO CMEIICHHS.
Monyas 2. Jlek 4 I'omorenHsbIe mpoLiecchl B OMHOPOAHBIX 6 8 - - -
«PeakTopsi ¢ cpenax. 3HaueHHE IePEMELINBAHNS H
MHOT0(a3HBIMH HayaJbHOI'O0 CMELICHUS.
C CHCTCMaMH. Jlex 5 I'ereporeHHbIe MPOLECCHI, PEAKTOPHI IS 6 8 - - -
YIIHOCTE 1 BH/BI CHCTEMBI Ta3-)KUJKOCTb.
KaTaJn3a»
Jlex 6 PeaxTops! raz-tBepaoe. CyIIHOCTb U BUIBI 6 8 - - -

Karajausa.




JIa6 5

KomneroTepHslil pacueT pa3BUTHS Ipoliecca B
HNEPUOJUYECKOM PEAKTOPE UIEAIBHOIO
CMEIIECHHUS.

JIab 6

DKCIepUMEHTAIILHBIE UCCIISOBAHUS paOOTHI
peaxkTopa NepHOANYECKOTO ACHCTBHSL.

10

JIa6 7

Henuneiineie 3 ekTsl B XUMHUECKIX
peakTopax.

10

JIa6 8

[TpuHIMIIBEI MOIEIUPOBAHUS TPOMBILIUIEHHBIX
XMMHUYECKHUX PEaKTOPOB.

10

Mogayas 3.
«MonenupoBaHue
PEaKTopoB,
TpyOUaThIx
anmaparos,
BBICOKOTEMITEPATypH
bI€ TIPOIIECCHI,
nepepaboTka u
MTHPOIIN3
YTJIEBOJOPOJIOBY.

Jlex 7

MonenupoBaHre XMMUYECKUX PEAKTOPOB
U7CaTbHOTO BHITCCHEHUS, TPUOITMIKCHHBIH
pacder 10 PaBeHCTBY COOTHOIICHHH, pacyeT
TpyO4YaThIX PEAKTOPOB.

Jlex 8

CrniocoObl MHTEHCH(PHUKALIUA PEaKTOPOB,
BBICOKOTEMIIEPATYPHBIE ITPOLIECCHI,
nepepabOTKa 1 IIUPOJTU3 YTIIEBOJOPOJIOB.

JIab 9

MozenupoBaHue 1 KOMITBIOTEPHBIN pacyer
CTaTUYECKUX XapaKTEPUCTHK PEaKTOpa
UAEaIbHOTO BEITECHEHUSI.

10

JIa6 10

CpaBHUTENBHBIN aHATTU3 TIOMCKA
3¢ GEKTUBHOrO peKMUMa PH YIPOILIEHHOM U
TOYHOM pacueTe TpyOdaToro peakropa.

10

Cp

W3zyuenne TeopeTHUEcKoro Marepuania.
[loaroroBka 0T4ETOB MO 1TAOOPATOPHBIM
pabotam.

11,75

TTocemaemoctb

10

1A

0,25

100

TECTUPOBAHUC

Hroro:

108

200




Cxema pacyera HTOroBoro dajia

1.CTyneHT B TeUeHUE CeMeCTpa MpU U3yUYCHUU TUCITUTIIMHBI HaOupaeT 0auibl 3a JabopaTopHbIe pabOThI U MpakTHYeckue 3aHaTus. CTyIeHT
MokeT HabpaTh ot 0 10 100 GayoB.

2.CTyJeHT pOXOJUT UTOTOBOE TECTUPOBAHUE Yepe3 IEHTp TecTupoBaHus. [lo pe3ynbraraMm TecTUpOBaHHS CTYIAeHT MoxkeT Habpars 0-100
0asIoB.

3.DopMyira pacueTa UTOTOBOM OIICHKH:

«(Cymma)/2» - 3aueT popMHUpYyETCsl aBTOMATHUECKH, Ha OCHOBE TEKYIIEro peUTHHTa (BCe 3aHATHUS) + pe3yNIbTaT UTOTOBOT'O TECTA U BCE JICIUTCS
Ha 2.

«3a4TEHOY» CTaBUTCS, €CIIU CTyeHT HaOpain 55-100 6amioB mo UTory u3y4eHus JUCIUILTUHBI B CEMECTpE.

«HE 3a4TCHO» CTABUTCS, €CIU CTyAeHT HaOpan 0-54 6aioB Mo UTory u3ydeHus AUCIHUILITNHBI B CEMECTpE.

4.CTyneHT, no OOBEKTHBHBIM IpPUYMHAM, HE MOJYYUBIIMK MO OanbHO-PEUTHHTOBOM CHCTEME OTMETKY O 3adeTe, YCTHO OTBEYaeT Ha JiBa
TEOPETUIECKHX BOTIPOCa OHIIETA.



S. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH
IIpu peanuzanuu yueOHOro Kypca JUCIUIUIMHBI UCIIOIb3YETCSI TEXHOJIOTHS TPAAULIMOHHOTO
oOyueHHsI, BKJIIOYAIONIAas JICKIUM W TNPAKTHYECKHE 3aHSATHS, KOTOpBIE IPEIIOJararT
MOCJIEIOBATEIbHOE M3JIOKEHHE MaTepHaia mpernojaaBateneM. JIeKIus ¢ 3IeMeHTaMu IUCKYCCHH, C
UCTIOJIb30BAHUEM TEXHOJIOTUH pa3BUTHs KPUTHUYECKOrO MbIluUieHus. JlaboparopHoe 3aHATHE C
peleHrneM PUKIIATHBIX 33124, IPOBOIUTCS OOCYKICHHUE PE3yJIbTATOB JIEATEIHHOCTH.

6. MeToanyeckue yKa3aHHUs M0 OCBOCHUIO THCHUILIHHBI

[Ipu ocBOeHUM TEMBI HEOOXOAUMO:

. U3y4uTh Y4eOHBIH Marepuan mo aucuuivinHe «OO0Imas XuMUYecKass TEXHOJIOTH,
UCIIOJIB3YS JICKIIMOHHBIM MaTepual U MaTepuai oubiaroTedHoro ¢GoHaa no JaHHOKW TEMATHKE;

. aKLIEHTUPOBATh BHUMAHUE Ha M3YyYEHUU XUMHUKO-TEXHOJIOIMUYECKHUX IIPOLIECCOB;
OCHOBHBIX TEXHOJIOTMUECKUX I0Ka3aTelsiX, MOJEJEH PEaKkTOpPOB pa3JIMYHOIO THUIIA, OCHOBHBIX
IIPOMBIIIJIEHHBIX ITPOLIECCOB.

MeTtoauueckie peKOMEH IAIuH K BBIITOJIHEHUIO CAMOCTOSITENIbHOM paboThI:

1. U3yuyeHue TEOpEeTHMUECKOr0 Marepuaja 10 HU3y4yaeMOW TeMe, U3JI0KEHHOIo B ydeOHO-
METOIUYECKOM MTOCOOHH.

2. Bomrpocs! 11t cCaMOCTOSTENIEHOM pabOThI CTYJICHTOB

- o011asi TEXHOJOTHYECKasi CTPYKTYpa XMMHUYECKOTO MPOU3BOCTBA;

- OCHOBHBIE TTOKa3aTeH dPPEKTUBHOCTH XMMUYIECKOTO IIPOU3BO/ICTBA;

- KJIaccu(pUKausi XAMHYECKUX TIPOU3BOJICTB;

- 3aKOHOMEPHOCTH TOMOTE€HHBIX M T€TEPOTrE€HHBIX PEAKIH;

- OCHOBHBI€ CTa/INY KaTaIUTUYECKUX PEaKIHii;

- OCHOBHbBIE XapaKTEPUCTUKU PEAKTOPOB HJ1€aIbHOIO CMELLICHMS,;

- OCHOBHBIE XapaKTEPUCTUKU PEAKTOPOB UACAIBHOIO BHITECHEHUS,

- KJIaccu(UKaIUs peakTOPOB 110 TEMIIEPATYPHOMY PEXKUMY;

- CHOCOO0BI TEMI000MEHa B XMMUYECKOM PEaKTOpe;

- CHocoOBI MOBBIIIEHUSI MACCOOOMEHA B peakTopax JJIsl IPOLIECCOB MEX/ly peareHTaMu,
HaXOJSIIMMHUCS B pa3HbIX (azax;

- XapaKTePUCTUKU KaTalIU3aTOPOB KATAJIUTHUECKUX CTAJUil MMPOU3BOJCTBA aMMMAKa:
napoBoro puopMuHra MeTaHa, KOHBEPCUH OKCH/IA YIJIEpOa, CHHTE3a aMMHAKa;

- OCHOBHbBIE TEXHOJIOTMUECKHE TTapaMeTphl CTaJUN CHHTE3a aMMHAKa;

- CTaJIn¥ IPOU3BOJICTBA CEPHON U a30THOM KHCJIOT.

3. TlogroroBka K ayauTOPHBIM 3aHATHSAM (TPAKTHYECKUM H Ja0OpaTOpPHBIM paboTaM u
POMEKYTOUHOM aTTeCTalNHN).

4. CaMocCTOSTeNIbHOE TMPOUYTEeHHE, MpocMoTp, MHTEepHET-pecypchl, MOBTOPEHHE Y4eOHOTO
Marepuana.

5. TlogroToBka cOOOIIEHMH, TOKIAI0B, BBICTYIUICHMM Ha CEMHHAPCKUX U MPAKTUYECKUX
3aHATUSAX, TOAOOP JIUTEPATYPhI N0 TUCIUITIMHAPHBIM IIPOOJIeMaM.

6. IlpakTudeckne 3aHATHS BKIIOYAIOT B CceOS peElIeHWe NPUKIAJHBIX, PACUETHBIX |
CUTYaIIMOHHBIX 33]1a4, 00CYXJICHHE PE3yIbTAaTOB JESTEIHHOCTH.

7. I[lonroToBKa OTYETOB IO MPAKTUYECKUM 3aHITHUSM:

7.1. IIpenocraBienue oT4yera B JICKTPOHHOM BHJIE C Ha3BaHUEM (aiijla B COOTBETCTBHUE C
BapHaHTOM U TPEOOBAHUSIMHU K COIEPKAHUIO OTYETA.

7.2. Ilpu cpavye oTueTa CTYJEHT JOJDKEH OTBETHTh Ha BONPOCHI MpEMNojaBaTess M0 TeMe
MIPAKTHYECKON paboTe B yCTHOM opMe, HCTIONB3Ys OTUET MO MPaKTHYECKOH paboTe.

7.3. ®opma oTyera 10 J1abopaTopHOii padore:



7.4. Ha3BaHue 1a00paTOpHOTO 3aHATHUS U BapUAHT

Lens u 3agaun

TeopeTnyeckas 4acTb

PeaktuBbl, MaTepuaiisl, 000pya0BaHUE, TOCYIA

Xon paboTsI

PesynbraTel 1 BEIBOABI 110 paboTe

OtBeThI HA KOHTPOJIBHBIC BOIIPOCHI

7.4 ®opma oTueTa MO NPAKTUUECKOMY 3aHSATHUIO
HazBanue mpakTH4ecKOro 3aHATHs U BapPUAHT

Lens u 3apaumn

TeopeTI/Iqecxaﬂ 4acTb

Xon paboTsl (pacueTsl)

Pe3yHBTaTLI M BBIBOJbI ITO pa60Te

OTBeThl HAa KOHTPOJIbHBIE BOMPOCHI




7. OueHovHbIE CpeICcTBA

7.1. IlaciopT OLIEHOYHBIX CPEICTB

Cemectp Konx konTponupyemoi HaumeHnoBanue
KOMIIETEeHIHH (MJIU ee YACTH) OLIEHOYHOI0 CPeICTBA
OTyeTsl 110 JTabOPATOPHBIM paboTam
6. OIK-4 Ne 1-10 B meyaTHOM U 3JIEKTPOHHOM BUJIC.
Bomnpocsl k 3a4eTy ¢ O1eHKOit
Ne 1-59.

7.2. TunoBble 3a/laHusl WJIN HHbIE MaTEepHaJIbl, H606X0)II/IMBIe AJI TEKYIEro KOHTPOJIsA

7.2.1 Otuer 110 71a60PaTOPHOMY 3aHATHIO
(HaumeHO8aHUe OYEHOUHO20 CPeOCmBa)

TunoBoi npumep 3a1aHusA

JlabopaTopuass padora Ne 1 «OmnpenesieHne KOHCTAHTHI CKOPOCTH PeaKIMU T'HIPOJIHM3a

MOJIUCAXAPHU/IOBY.

e padoThbI: SKCIEPUMEHTAIBHO ONPEIETUTh KOHCTAHTY CKOPOCTH PEaKIMH THUIIPOJIU3a
MOJINCAXapHUI0B MPU PA3TUYHBIX MTapaMETPax TEXHOIOTUUECKOIO MpoIiecca.

3agauu padoThI:

1. OBnagets mpueMaMu MPOBEACHUS PEAKIMU TUAPOJIN3a MOJUCAXAPUIOB U OMpeesIeHuUs
KOHCTAHTBI CKOPOCTH PEAKIUH TUAPOIIN3A.

2. OCBOUTH METOAMKY pacyeTa KOHCTAHThI CKOPOCTH PEAKIMH TUIPOJH3a MOJIMCAaXapUI0B
IIPU 33/IaHHBIX YCIOBHIX MIPOTEKAHUS TpoIecca

Obecneuusaromue cpeocmea: nabOpaTOpPHbIE YCTAHOBKH; METOJIWKA IPOBEICHUS
HKCIIEPUMEHTA; PEAKTHBBI, H3MEPUTEIHLHOE 000PY0BaHHE U TIOCY/IA.

3aganue: OCYIIECTBUTH MPOBEACHUE PEAKIUU THUAPOIN3a IMOJTHCAXapUI0B MPHU 3aJaHHBIX
ycnoBusix. Ha ocHOBaHMM MOJYyYEHHBIX PE3YyJIbTAaTOB ONMPEEIUTh KOHCTAHTY CKOPOCTH PEaKIIMH
rUApoan3a nojaucaxapuioB. Caenarb BBIBOJ O BIMSHUM TEXHOJOTMUECKUX MapaMeTpoB Ipoliecca
Ha
KOHCTaHTY CKOPOCTHU PEAKIIMU, ONPEAETUTh ONTUMAIbHBIE YCIOBHS MPOTEKAHUS IIPOLIecca.

Iopsaok BbINOJHEHUS PA0OTHI

B kaxy1o u3 yeTblpex MpOHyMEPOBAaHHBIX KOHMYECKUX KOJIO eMKOCThIO 250 MII moMeIaoT
HaBeCKH abcomoTHO cyxoi memtono3sl (1,0 = 0,01) T u 20 M cepHOW KHMCIOTHI 3aJaHHOMN
KOHIIEHTpanuu. Bce koiObpl C¢ comepkumbiM TiepememmBaioT. [lo wucreuenun mepuona t0,
HEOOXOAMMOTO IS TPOTPEeBa PEAKIIMOHHOW CMECH, COACPKUMOE KaXaoh Komoer 1 u 2
KOJMYECTBEHHO TIEPEHOCAT Ha OyMakHbId (QUIBTP, BIOXKEHHBI B BOpPOHKY broxuepa, u
MPOMBIBAIOT BOAOW 10 HEUTpanbHOW peakiuu. bymaxHple (UIBTPBI JOMKHBI  OBITH
MpPEABApPUTENIbHO BBICYIIEHBl JI0 IOCTOSIHHOTO B€ca, MPOHYMEPOBAHBI M B3BEUIEHHI Ha
AHATUTUYECKUX BecaxX. [IpOMBITBINI OCTAaTOK IEJUIIONI03bI BMECTE C (UIBTPOM BBICYIIUBAIOT IO
MOCTOSIHHOrO Beca mpu Temmepatype 110°C u  onpenenstoT KOJIMYECTBO LEJUTIOJIO3BI Ao,
ocraBieecs mocie nporpera. [1o ucredyeHnn BpeMeHHU t, HeoOXoaumoro i npepamieHus 40—70
% TeIUTI0NIO3bI, TIPOBOMAT TAKyIO JKE€ OIMEpPaldi0 C COACPKUMBIM KOJIO 3 W 4 W OmpenessioT
KOJIMYECTBO LEJLTFOJIO3bI, OCTABIICECS ITOCIE OKOHYAHUS PEaKIUH (a — X).



KoHnuenTpanus cepHOM  KHCIOTHI, MPOJOJDKUTENBHOCTh mporpeBa to u  oOmas
IPOJOJDKUTEIBHOCTh peakiuu t 3anarorcsa npenopasareneM. Bee pe3ynbTraTbl ONBITOB 3aHOCST B

Ta0UILy:
Ne a,v | toomua | t,mMuH | ao,rT |ao, (cp.),r | (@—X), |(a—X),cp,T. K,
OIlbITA T. MUH

KoHcTaHTy CKOPOCTH pacCYMTHIBAIOT IO opMyIie:
2.3 fy
K= g

T—Tp a—x

B dopMyity mogcTaBIsSIOT CpeHHE 3HAYCHUS @o U (a — X) W3 JABYX ombIToB. [lo 3amaHuro
npenojaBaresiss MOI'YyT ObIThb pacCUMTaHbl KOHCTAHThl CKOPOCTH IPH PA3JIMYHBIX TEMIIepaTypax U
KOHIICHTPALUSAX KHUCIIOTBI, ¥ HAa OCHOBAaHMM TMOJYYCHHBIX pPE3yJbTaTOB IOCTPOEHBI TIpaduKu
3aBHCHUMOCTH CKOPOCTH pPEaKIUu OT O3TUX (AKTOpOB, a TaKKE BBIUKCICHBI TEMIIEpPATypPHbIN
KOX(P(UIIMEHT CKOPOCTH pEaKUuu M TMOJYNEepHoJ TUApOIM3a TMoJucaxapujaa Ipu 3aJaHHbBIX
YCJIOBHSIX MPOLECCa.

Tpebosanusn Kk codepiricanuto omuema: B OT4E€TE HEOOXOJUMO OTPa3UTh LENb PabOTHI C
000OCHOBAaHMEM XMMMUYECKON CYIIHOCTH, IIOPSJIOK BBIMNOJIHEHHUS] pabOThl C MPUBEIECHUEM
IIPOMEXYTOUHBIX M OKOHYATEIbHBIX pPE3yJbTaTOB pPAa0OThl, HAa OCHOBAaHUU IPOBEIEHHBIX
HKCIEPUMEHTOB HYKHO OIPEAEIUTh KOHCTAHTY CKOPOCTH pEaKLUy FMAPOJIN3a MOJINCaxapuioB pU
3alaHHbIX ycnoBusiX. Crenarb BBIBOJ O 3aBUCHUMOCTHM KOHCTAHTBI CKOPOCTH pEakUUu OT
TEXHOJIOTHYECKUX IapaMeTpoB IMpolecca U OOOCHOBAaTh CHOCOOBI YBEIWYEHHS KOHCTAHTHI
CKOPOCTH pEaKLUU.

KoHnTpoJibHbIe Bonpockl

1. OnumuTte mporecc TUAPONM3a, 00JacTH MpoTekaHusd. [IpuBenuTe CTEXMOMETPUYECKOE
ypaBHEHHE, TOPSAJOK PEaKIINU;
2. B ueM 3akirodaeTcs pojb CEPHOM KMCIOTHI B IPOLIecce THAPOIn3a?
3. B ueM ¢usnyeckuil CMbICI KOHCTAaHTBI cKopocTH mpouecca? IlpuBenure ee pa3mepHOCTb,
ypaBHEHUE JJI pacyeTa KOHCTaHTHI,
4. Kakoe BAMsIHHME OKa3bIBAaIOT MapaMeTphl Mpolecca (TemnepaTypa, JaBleHue, KOHLEHTpaIHs
CEepHON KHCIIOTHI, MEepeMeIIMBaHue, BUJ 00paslia IEeJUTI0JIO3bl, THAPOMOAYJb) HAa BEIUYUHY
KOHCTaHTBI CKOPOCTH?

5. HazoBuTe criocoObl yBennueHus KOHCTaHThI ckopocTH. [IpuBeanTe ypaBHeHne AppeHuyca.

Kpurepun onenku:

10 GannoB — CTYJIEHT BBIOJHUI paboTy B MOJIHOM o0Obeme, O0e3 ommbok. OTBeTHII HA Bce
MIOCTaBJICHHBIE €My BOIPOCHI.

8 06ayIoB — CTYIEHT BBITIOJIHIII pabOTy B MOJIHOM 00beMe, 6€3 OINOOK OTBETHII HA OJMH U3
MIOCTABJICHHBIX MTPETIO/IaBaTEIIEM BOITPOCOB.

7 6ajIoB — CTYICHT BBIMIOJIHUII pabOTy B OJHOM 00beMme, 6e3 ommbok. He oTBeTH HU Ha
OJTMH BOTIPOC.

6 OaysIoB — CTYAEHT BBINOJHWI paboTy B MOJHOM oObeme. JlomycTusn OJHY OIIMOKY.
OTBETHUI TOJIBKO HA OJJUH BOIPOC.

5 Oayta — CTYJIEHT BBINOTHHUI paboTy B moiHOM oObeme. [lomyctun Gosiee 2 OmmOOK.
OTBeTHUI HA BCE BOIIPOCHI.



4 Gamna — CTYIEHT BBIIOJHWI paboTy MeHee deM Ha 50%. OTBeTHs1 Ha BCE HABOMSIINE

BOIIPOC.

3 Oa/ta — CTyACHT BBIMOJHUI padoTty. Jlomyctun Gonee 2 ommbok. OTBETHIJI TOJIBKO HA

OJTH BOIIPOC.

2 0a1 — CTyZICHT BBIMTOJIHUI paboTy MeHee ueM Ha 50%, He OTBETHIJI HM Ha OJIMH BOITPOC.
0 GanIoB — CTYACHT HE BBIMOJHUI padoTy.

7.3. OueHo4YHble CPeACTBA /Jisl MPOMEKYTOYHOIH ATTECTAIMM MO MTOraM OCBOEHHS
JUCHHUILINHBI

7.3.1. Bonnpochl K IPOMeKYTOYHOI aTTeCTALMU

Cemectp 6

Ne Bomnpocel k 3a4eTy ¢ OLEHKOM

n/n

1. | Knaccudukanus XuMHYECKHX PEaKTOPOB.

2. | Knaccudukamnust o0opynoBaHHs U IPOLIECCOB XUMHYECKOH U HEPTEXUMUUECKON TEXHOIOTUH.

3. | dakTopsl, BAUSIOMME HA KOHCTPYKIHIO XUMHUYECKUX PEaKTOPOB.

4. | OcHOBHBIE TPeOOBaHMSI K MPOMBIIIIICHHBIM PEAKIIMOHHBIM araparaMm.

5. | MeTopl 1 ocI€10BaTENBHOCTD pacdyera 000pyioBaHusl (PeakTopoB).

6. | Peakropa B opraHMueCKOl TEXHOJIOTHH.

7. | Peaktopsl A7l MpoBeIeHHUSI TOMOTCHHBIX Peaklnii B ra30Boi (aze. PeakTopbl cMemeHusl.
Peaktopsl BeITECHEHUS.

8. | PeakTopsl A5t mpoBeACHNSI TOMOTEHHBIX M reTepo]a3HbIX peakyid B )KUAKOH (asze.

9. | PeakTopsl AJ1s1 MPOBEACHUS PEaKIMi B CUCTEME ra3 — XKUAKOCTh. Kiaccudukanus peakTopoB
CHCTEMBI Ta3-)KUAKOCTb.

10. | Peaxtopsr 6apboTaxusie (rpynmna Pb). Peaktop 6apOotaxusiii kononnsii (tun PBK).

11. | PeakTop 6apbotaxnsrii raznudtaeii (Tun PBI'). Peaktop 6apOoTakubiii 3MeeBukoBbIH (T PBE3).

12. | PeakTophl ¢ TapeIKaM# KOJIMAYKOBBIMHU U CUTYATBIMH.

13. | PeakTopsl [J1s1 IPOBEACHNUS PEAKLMi B CUCTEME Ia3 — )KUIKOCTh. PeakTopbl ¢ MeXaHUYECKUM
JIUCTIEpTHPOBAHHUEM Ta3a B XKHUAKOCTH (Tpynma PM).

14. | PeakTop ¢ Memankoi B cBoboiHOM 00beme (Turt PMC). Peaktop ¢ Memankoii B
HUPKYJSIUOHHOM KOHTYpe (Tun PMLI).

15. | PeakTopsl /17151 MpOBEIEHUS pEaKIuii B CHCTEME ra3 — KHUAKOCTh. PeakTopbl mieHo4YHbIe (rpymnna
PID).

16. | Peaktop co cBoOoaHO crekaromei mieHkoi (Tun PIIC).

17. | Peaktop ¢ Bocxopsmiei tuieHkoi (tun PIIB). Peaktop ¢ 3akpy4eHHBIM T'a30KHIKOCTHBIM MOTOKOM
(tun PII3).

18. | UHKeKIIMOHHO-CTpyHHBIE peaKkTopa.

19. | PeakTops JJ1s1 TPOBEJICHHUS peakiyii B ra30Boi (asze HaJl TBepIbIM KaTanu3aropoM. TpyouaTsle
PEaKTOPhI; KOXKYXOTPYOHBIE PEAKTOPHI;

20. | PeakTopbl 1j1s1 IPOBEICHUS peakiMii B ra30Boi (hase HaJl TBEPIbIM KaTajau3aTopoM. PeakTopsl co
CIUIOLIHBIM CJI0EM KaTaJln3aTopa;

21. | PeaxTOpbl U1 NpOBEACHUS peaKMii B Ta30BOM (a3e Hall TBEPAbIM KaTalu3aTopoM. PeakTopsl co
CIUTOIITHBIM HETIOJIBYDKHBIM CII0EM KaTaIn3aTopa; ainabaTHuecKie peakTophbl; peakTopa
CEKIIMOHMPOBAHHOT'O THTIA.

22. | PeakTopbl 1j1s IPOBEICHUS pPEaKMii B ra30BoM (Dase Hajl TBEPIbIM KaTaau3aTopoM. PeakTopsl ¢
TIOJBMKHBIM CJIOEM KaTalu3aTOPOM

23. | PeakTOpbl ¢ MEJUIEHHO ABWKYIIMMCSI INIOTHBIM CIIOEM.

24. PeakTophI ¢ TICEBI00XKUKCHHBIM (KHTISIIIAM) CJIOEM.

25. |PeakTophbl C KaTAJIN3aTOPOM, ABHKYLIMMCS B PEKUME THEBMOTPAHCIIOPTA.

26. [Tpexda3zHble peaKkTopHbI.

27. | PeakTopbl MPOIIECCOB OPraHUYECKOro M He(YTEeXHMMHUUECKOro cuHTe3a. KOHCTpYKIMsS U 0COOCHHOCTH
PEaKTOPOB MPOoLEcca TEPMUIECKOTO MTUPOJIN3a YTIIEBOZOPOIHOTO CHIPHSI.




n/n

Bonpocsl k 3a4eTy ¢ OneHKOH

28.

KoHCTpyKIMsSt 1 OCOOEHHOCTH PEaKTOpOB Tporecca puopMHHTa IS TOMYYSHHS apOMAaTHYECKHX
YTJIEBOJIOPOJIOB.

29. | KoHcTpyKIust yrieBoaopo/oB.

30. | KoHCTpyKIHsI 1 0COOCHHOCTH PEaKTOPOB MPOIIecca MOTYYCHHS N30IPEHA.

31. | KoHcTpykuusi ¥ OCOOGHHOCTH PEaKTOPOB Ipolecca Tuaparanus oneuHOB (CEpHOKUCIOTHAs U
npsMasi TuApaTanys oJe(MHOB Ha KUCJIOTHOM KaTalu3aTope, Ha LEOIUTCOACPKALIMX KaTalu3aTopax).

32. | KoncTpyKims 1 0cOOCHHOCTH PEeaKTOpOB MpoIecca CHHTE30B Ha OCHOBE OKCHJIA YIIIepoia M BOJOPOIa
(cunaTe3-Taza).

33. | KoHcTpykuus 1 0cOOEHHOCTH pEakTOPOB Mpolecca CUHTE3a METaHoIA.

34. | KoHCcTpyKIsE ¥ OCOOCHHOCTH pEaKTOpOB TIpoIecca AIIOMHHHM, Ha  IIEOJHTCOAEPIKAIINX
KaTaan3aTopax).

35. | Konctpykuus u ocobeHHOCTH peakTopoB npotecca okucienust UIIb (konoHnble, peakTopa c
MIePEMEIIMBAIOITUMHCS YCTPOMCTBAMH, peaKTOpa dPIH(THOTO THTIA).

36. | KoHCTpyKIHMsS 1 OCOOCHHOCTH PEaKTOPOB MpOIlecca MHAPONECPEKHUCH H30MPONMMIOeH30a Ha (eHOI U
aIeTOH.

37. | PeakTopsI IpoIIecCcOB CYIbGUPOBAHUS U CYTh(haTHPOBaHUS (PEAKTOP C PEAKIIMOHHON TapenKoi
(cTakaH); KackaJ peakTopoB C TypOUHHBIMH MEIIAIKAMH; PEAKTOP ¢ BPAIAIOIINMCSI BHYTPEHHUM
OapabaHOM; TNIEHOYHBINA PEaKTOop).

38. | PeakTopbl mpolieCCcOB MOyYeHHsT BBICOKOMOJIEKYIISIPHBIX COSANHEHHH: TIOJTyUeHHS OIHATHIICHA
BBICOKOT'O IaBJICHUS (PEAKTOP HEMPEPHIBHOI'O BHITECHSIOIIETO ICHCTBUS, PEAKTOP C MEILAIIKOI).

39. | PeakTop /711 mony4eHus MOJIUATUIICHA HU3KOTO 1aBlIeHHs (aBTOKJIaB KOJIOHHOTO THIIA).

40. | ITonumepuszatop U300y TUIICHA.

41. | PeakTop OETHIPHPOBAHMS AIKWIAPOMATHYECKUX YIJIEBOJOPOJIOB U IOMYYEHHS CTHpOJIa
0JIOYHBIMH AMYJIBCHOHHBIM METOJIOM TIEPHOANYECKAM U HETIPEPHIBHBIM METOJIOM.

42. | Peaktopa i nony4eHus HeHOI0-albACITHIHBIX OJTUOMEPOB.

43. | PeakTop A/ NOJTYUYCHHS MTOJIUYPETAHOB.

44. | PeakTop A5l OTYYECHUS! HEMOJU(PHUINPOBAHHBIX MIH(PTAIEBBIX OJIMMEPOB.

45. | [Tomumepur3annOHHAsT KOJIOHHA JUIS MOJyUSHHS KapoJiakTama.

46. | Peaktopa Jutst OTy4eHus: Oy TaJNEHCTUPOJILHOTO KaydyKa.

47. | Ponp peakTopa B XUMHUYECKOM M HepTeXuMUIecKoM mpouecce. [Ipomeccsl, mpoucxosiue B
peakrope.

48. | OcHoBHBIE (aKTOPBI, OMPEILIISIOIINE TPOIIECC B PEaKIIMOHHOMN 30He. OCHOBHBIC AJIEMEHTBI pacueTa
PeaKMOHHOM 30HbI. KOHCTPYKTHBHBIE 0COOEHHOCTH HE()TEXUMHUYECKUX PEAKTOPOB.

49. | PeakTopsl AJisl POBEACHUS MTPOIIECCOB B TOMOT€HHOM ra3oBol dase. PeakTopbl eproandeckoro
JefcTBUs (M30TepMUYECKHEe, HEM30TEPMUYECKHE). PeakTOphI MOTYNIEpHOANYECKOTO IEHCTBHUSL.

50. | UneanbHble peakTOpbl HEMPEPBIBHOTO NEHCTBUS (M30TEPMUYECKUE, HEU30TEPMUYECKUE, PEaKTOPEI,
paloTaromye B aBTOTEPMUIECKOM PEXKHIME).

51. |PeaxTOpBI 115 IPOBE/ICHHS POLIECCOB B CUCTEME JKUIKOCTh-KHIKOCTh. PeakTopsl cMemmeHusl,
€aKTOPbI BEITECHEHHSI.

52. | PeakTopb! 1U1sl TPOBEIEHHS POLIECCOB B CHCTEME JKUAKOCTh — TBEPBIN KaTanuzarop. PeakTopsl
CMEILCHHS, PEaKTOPhI BEITECHEHHUSI.

53. | PeakTops!l /Ui MpoOBeACHUsI MPOLIECCOB B CHCTEME Ia3-TBEPAbIH KaTauu3aTtop. PeakTopsl cMmemieHus,
PEaKTOpbI BEITECHEHUSI.

54. | PeakTopbl A1 NPOBEOCHHS IMPOLECCOB B CHCTEME Tra3-KUAKOCTb. PeakTopbl CMeUIeHus, PeaKkTopbl
BBITECHEHUSI.

55. | PeakTopbl A IMpOBENEHMSI MPOLIECCOB B CUCTEME T'a3-)KMIKOCTh-TBEPIBIA KaTaau3aTop. PeakTopsl
CMEILCHHS, PEaKTOPhI BEITECHEHHUSL.

56. | PeakTopsl 0e3 IMPKYJISILMK KaTaau3aropa. PeakTopsl ¢ HUPKYJIUPYIOIIUM KaTaIn3aTOPOM.

57. | PeakTopbl [Jisl T€TEPOr€HHBIX CUCTEM. PEaKTOPbI C KUIISIIUM CIOEM.

58. | KoHCcTpyKIIMS peakTOpOB ISl OTAEIBHBIX XUMHUYECKHX U HerenepepabaThIBaOIMX MIPOLECCOB
(TMApOreHN3aMOHHBIX, TEPMUYECKUX U KATATUTHYECKHX).

59. | Pacuet peakTOpoB 10 JaHHBIM ACHCTBYIOIIMX YCTAHOBOK. MaTepHanbHbIid Oananc. XMMHYECKOTro

peakTopa. TeroBoii 6ananc XuMUUYECKoro peakropa. OnpezeseHue TEXHOJIOTMIECKIX pa3MepoB
€aKTOPOB.




7.3.2. Kputepun 4 HOpMbI OlIEHKH

®opma
NMPOBeIeHUs
CemecTp P . Kputepuu u HOpMBI OllEeHKH
NMPOMEKYTOUHOI
aTTeCTALINHU
6 3a4eT ¢ OLIEHKOH «OTIHYHO» 3Haer:

Beck yueOHbIN MaTepual 1o
M3y4aeMON JUCUHUILUIMHE U
apryMEHTHPOBAHHO UCIOJIb3YET
€ro B HECTaHJapTHBIX
CUTYAILUAX, IPOSBIISISL IPU ATOM
HEOpJMHAapHbIE TBOPUECKUE
CIIOCOOHOCTH B Y4e€OHOM
NeSITENIbHOCTH;

OCHOBHBIE TIPUHITUTIBI, TCOPHH,
3aKOHBI, IPaBUJIA,
UCIOJIb3YEMBIE Ui U3YUECHHUSI
00BEKTOB JTUCIUILINHEL,
MIPU3HAKH, TTApAMETPHI,
XapaKTepUCTUKH, CBOMCTBA
00BEKTOB, H3y4aeMbIC B
JUCLIUILIMHE;

Mopenu, cxemsl, CTPYKTYpBHI,
OMUCHIBAIOIIUE OOBEKTHI
JTUCIUILTAHBL,

MeTto/b1, c1OCOOBI, TPUEMBI
pellIeHrs OCHOBHBIX 3a]1ay;
OreHkH, peebl, OMNOKH,
OTpaHUYEHUS TIPUMEHSIEMBIX
METOJIOB, MOJIETIEH, TEOPUU.

Ymeer:

[IpuMeHsTh MOTy4YeHHbIE 3HAHUS
B HECTaH/IApPTHBIX YCIOBHUSX,
JieNiaTh apryMEHTHPOBAHHbIE
BBIBO/IbI, OLICHUBATh C
MPAKTUYECKON TOUKU 3PEHUS
OTJEeNIbHbIE HOBBIE (PAKTHI,
SIBJIGHUSI IPOLIECCHI, pelIaTh
TBOpUYECKHUE 3a]]auH,
BOCIPUHUMATh UHYIO MO3ULIUIO
(TOUKy 3peHus), Kak
aIbTePHATUBHYO, IPH 00YUEHUH
M0JIb30BaThCA
JIOTIOJTHUTEIbHBIMU
MCTOYHUKAMU UH(OpMaLnK;
JaBaTh MOJIHbIE, IOTUYHBIE U
000CHOBaHHbIE OTBETHI Ha
OCHOBHBIE U JOTOJIHUTEIbHbBIE
BOITPOCHI IO U3y4aeMOM
JTUCIUIUINHE.

Baageer:

['myOokuMHU U KpeKUMHU
3HAHUSIMU, HAYYHOI




TEPMUHOJIOTUEN; YMEHUEM
JOTOJHATb, aIalITUPOBATh U
pa3BUBATh METO/IbI, AJITOPUTMBHI,
MIPUEMBI, METOIUKH IS
peleHust KOHKPETHBIX 3a/1a4;

e YMEHHEM aHAIU3UPOBATH U
UCTOJIb30BAaTh HOPMATUBHO —
MIPABOBBIE JTOKYMEHTHI,
y4eOHY10, HAyUHYIO U IpyTHE
BUJIBI JINTEPATYPHI, PE3yIbTaThI
HAOJIOACHUH U eSITETIbHOCTH.

«Xopouoy»

3Haer:

e OcHoBoIIOJIararoxe TEOpun 1
(axThl, TIOTHYHO OCBEIIACT
MPUYHHHO — CIIC/ICTBEHHBIE
CBSI3U MEKIY HUMH.

Ymeer:

e PaboraTh CaMOCTOATEIBLHO,
MOJITOTOBUTH pedepat u
3alIUTUTH €TO MOJIOKEHHUS,
JaBaTh MOJHBIE IOTHYHBIC
OTBETHI ¥ HE JOIYCKATh TPYOBIX
o1MOOK (IIpU OTBETE
JIOIyCKaOTCs
HETMPUHIMITAATbHBIC
HETOYHOCTH),
CHCTEMaTH3HPOBAThH
IIPOTrpaMMHBIN MaTepHal ¢
MIOMOIIBIO TIPETIOIaBATEIIsl.

Baaneer:

® VYMmeHHeM cBOOOHOTO
MCTIOJIb30BaHUS H3yYEHHOTO
MaTepHala B CTaHIapPTHBIX
YCIIOBHSIX; YMEHHEM
aHAJM3UPOBATh, JETIATh BHIBOBI
M0 TEXHUYECKUM H
HKOHOMHYECKUM pacueTam,
MPaBUIILHO MCIIOJIE30BAThH
TEXHOJIOTHIO, COCTABIISTh
MPOCTHIE TAOJIHIIBI, CXEMBI.




«Y/10BJIETBOPUTEILHO»  3HAET U MIOHUMAET CYTh
TUCIIUTUTMHBI, OCHOBHBIX
MOJIOKEHUH y4yeOHOro MaTepHuana;
Ymeer:

e [IoBepXHOCTHO
aHaJIN3UPOBATh COOBITHS,
CHUTYallUH, JIeNIaTh
OIpe/IeIeHHbIE BBIBO/IBI,
CaMOCTOSITEIILHO
BOCTIPOU3BOMTE OOJIBIIYIO
JacTb MaTepuaa.

Baaneer:

e VYMeHHEeM J1aBaTh MPaBUIbHBIC
OTBETHI (JOIYCKAIOTCS
HEKOTOPbIE HETOYHOCTH U
HETPUHIIMITAATBHBIC
OLIMOKN);

e YMeHueM padoTaTh TOJIBKO C
y4eOHOI TuTeparypoi,
YKa3aHHOM IIPETOJaBaTeIIEM.

«Hey/10B/1€TBOPUTEILHO e He oTBeuaeT HUM Ha OJIUH U3
TEOPETUYECKUX BOMPOCOB, HE
MOJKET OTBETUTh HU Ha OJMH
JIOTIOJIHUTEJIHHBIA BOIPOC.




Y4yebHo-MeToaMUYecKoe U HHGOPMAILIMOHHOE 0O0ecTeYyeHue JUCHUILINHBI.

8.1. Obs3aTe1bHAs IUTEPATYpPa

Tun (yueOHHK, yueOHOE

KoanuectBo B

HAYYHOI
Ne -
ABTOPBI, COCTABUTEJIN 3araBue (3aroJiIoBoK nocodue, yuedHo I'ox n3panus oudamoreke /
n/n MeToaHuecKoe mocodue
’ HaunmenoBaHue
NMPAKTHKYM, AP.) 3BC
Pomanxos ILI. MaccooOMeHHBIE TPOLIECCHI XHMHUECKOU
1 pon VyebHoe mocodue 2020 OBC «IPRbooks»
TEXHOJIOTHH
9 Mocksuues 1O. A., T .
I'puropuues A K., [agsios O.C. €OpPETUYECKUE OCHOBBI XUMHIECKOM
) N — yueOHoe nocooue 2020 OBC «Jlanpy
3 [Magpuna E.M., Mapkuues PacueT areprocOeperaronmx TeXHOIOTHYECKIX 6 5 2018 SEC I
HA VCTAHOBOK yaeOHOe ocodue «Jlauby
4 Paxmanos [O. A. TeopeTnueckue OCHOBBI IHEPTO- U y4eOHO-METOINIECKOE 2018 SEC <l
pecypcocOepexeHusI B XUMUIECKON TEXHOJIOTHH nocodue «I1aHB»
5 Bapatos JL.A. Iporiecchl 1 anmapaTbl XAMHYESCKOH
TeXHOTOIHHN yueOHoe rocooue 2020 OBC «Jlanby
MaTtemMaTu4eckoe MOCTUPOBAHUE XUMHUKO-
6 3apapyxnn C.I'. yueOHoe rocooue 2017 OBC «Jlanby
TEXHOJIOTHYECKUX MPOIIECCOB M allaparoB
MO CIINPOBAHUEC XUMHUKO-TCXHOJIOTUYCCKUX
7 l'aprman T.H., Kirymmn J1.B. ACTHP I
MpOUECCOB. LIpUHIHMIIBI TIPUMCHEHUS TAKCTOB yueOHoe rocooue 2020 OBC «Jlaub»
KOMHLIOTepHOI/I MaTEeMaTHUKHU
BBeneHue B aHaNIN3, CUHTE3 U MOJICIIMPOBAHHE
8 Kasnes B.M. ’ yueOHoe mocodue 2020 OBC «IPRbooks»
CHUCTEM
Kozameposa O.A. Pacuersl MaTepHaIbHBIX U TEIUIOBBIX OAIaHCOB
9 P P . Vuebnoe mocobdue 2018 OBC «IPRbooks»
B TEXHOJIOTHH MUHEPAIBHBIX YI00pCHU
Pomanxos ILI. MaccooOMeHHbIE IPOLECCH XMMHYECKOM
10 bort YuebHoe mocodue 2017 OBC «IPRbooks»

TCXHOJIOTHH




8.2. lomoiHUTEIbHAS JIUTEPATypa

Tun (y4eOHUK, ydeOHOe

KoJau4yecTBO B

HAYYHOI
Ne nocodue, yue0Ho-
ABTOpBI, COCTABUTEIHN 3arsnaBue (3aroJjioBoK) T'onx m3panua ouoamoreke /
n/n MeTOoaHUYEeCKoe Imocoomne,
HaumenoBanue
NMPaKTHKYM, IP.) SEC
1. | JInmua ALA. CuCTeMHBIH aHATM3 1 METOJIBI XMMHYECKOH yueOHoe mocodue 2016 9BC «Jlanb»
' KHOCPHETHKH
) Annmreiin B.I'., 3axapos ITpoueccs! u anmnaparsl XMMHYECKOH yaeOHIK 2019 SBC «JIaHby
- |M.K., HocoB I'".A. TexHooruu. OOIIHiA Kype
Mockemes 1O. A., TeopeTuteckue OCHOBbI XUMHYECKOH y4ebHoe nocoodue 2020 OBC «Jlanp»
3. |I'puropuues A K., ITaBnoB TEXHOJOTHH
0.C.
4 | Pyrenxo EJO. CoBpeMeHHbIE TPOOIIEMBI 9KOTIOTUH, SHEPTO- 11a00paTOPHBIN 2018 IBC «JIansy
: U pecypcocOepekeHus: B OMOTEXHOJIOTUU MPaKTUKYM




8.3. IlepeueHb npogecCHOHAIBHBIX 023 TAHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX
CHCTEM

XHMHYeCKasi NPOMBILNLICHHOCTh ceroaHs. JKypnan «Xumuueckaa npomvliuiennocmso
ce2o0nsa»  NYOIUMKYeT OpUTHHAJIbHBIE CTAaThM  XWMHKO-TEXHOJIOTHYECKOro  mpoduis,
COJIEpKAIe HOBBIE PpE3yJIbTaThl 3aBEPIICHHBIX HCCIEA0BaHUM B 00JaCTH XUMHUYECKOH
TEXHOJIOIMM U OMOTEXHOJIOTMH, MPOMBILUIEHHOTO BHEAPEHUS M AIKCIUTyaTalluM XUMHYECKHX
npou3BoacTB. JKypHan Ttakke nyOnuMKyeT 0030pbl Hauboyiee MHTEPECHBIX U aKTyaJbHbBIX
HAYYHBIX JIOCTH)KCHHH M TPAKTUYECKUX pa3pabOTOK MO IyOJUKAIMSAM OTEYECTBEHHOH U
WHOCTPAaHHOU TMeYaTH, MHOOPMAIMIO O MPOBEACHUN HAYYHBIX KOH(PEPEHINH, CUMIIO3UYMOB U
HAy4YHO-TIPAaKTUYECKUX COBEIIAHUM B 00JAaCTH XMMHUYECKOH TEXHOJOIMM M XUMHUYECKOH
IIPOMBIIIJIEHHOCTH.

OcHOBHbBIE HAay4YHbIC HAIIpABJICHUS

be3onacHOCTh XUMHUECKUX IPOU3BO/ICTB;

buorexnonorus;

Kuneruka u karanus;

MareMarnueckoe MOAECIMPOBAHUE XUMUYECKHUX ITPOLIECCOB;
MemOpaHnbl 1 MeMOpaHHasi TEXHOJIOT U,

[TepepaboTka HedTH U Ta3a;

[lepcniekTHBHBIE XUMUYECKUE TEXHOJIOTHH;

[IpuMeHeHne XUMHUYECKHUX TTPOIYKTOB;

[Tpon3BOACTBO MUHEPAIBHBIX YI00pEHHIA;

[Ipoueccsl 1 annapaTbl XUMUYECKUX TEXHOJIOTHUI;

CeoIpbe 1 MaTepuabl;

TexHOI0rrMs HEOPraHUUECKUX BEILIECTB;

TexHOoJI0rus OpraHuYeCcKNX BEIIECTB;

TexHon0rNs NOIMMEPOB;

TexHOonorus peaKux, pacCessHHbIX U PaIMOAKTUBHBIX JJIEMEHTOB;
TexHON0rus TYrorjiaBKuX HEMETAIUIMYECKUX U CHIIMKATHBIX MAaT€pUasOB;
TexHonorus 6MONOTUYECKU-aKTUBHBIX U (papMaIleBTUUYECKHUX BEIIECTB;
TexHOoI0rns 3IEKTPOXUMHYECKUX MTPOLIECCOB;

XHUMHYECKask TEXHOJIOTUsS TOIUIMBA U BBICOKOYHEPIe€TUUECKUX BEILECTB;
DHepro- u pecypcocOeperaroiie TeXHOJIOTHH;

Brimyckass B CBET KaXIbld HOBBIM HOMEpP KypHala «Xumuueckas npoMulid1eHHOCHb

cezo0HAay, PEeaKIysl CTaBUT Iepel coboil 3amauy OOBbETUHHTH BOKPYT M3JIaHHS TBOPUECKUE CHIIBI
YYEHBIX XUMHUKOB, IPOU3BOIUTENEH ChIpbS U 00OPYIOBaHUs, HHKEHEPOB U TEXHOJOTOB XMUMHUUYECKUX
IIPOU3BOJICTB.

[ToMrMO TpagIWIMOHHBIX HAYyYHO-TEXHUYECKUX CTaTeW, KaXKIbplii HOMEp MOcBsleH [aBHOM

TEME — BaXKHOM npo6neMe, AKTYAJIbHOMY BOIIPOCY HJIM 3HAYUMOMY COOBITHIO oTpaciiu.

B HACTOAIICES BPEMS UYUTATCIIIMU KypHala ABJIIAIOTCA NPEACTABUTCIIN BEAYIIHUX XHUMHYCCKHUX

HpeHHpHHTHﬁ, HUCCICAOBATCIILCKUX NECHTPOB, CTYACHTHI U MPENIOAABATCIIN pOCCHﬁCKI/IX BVY3os.

» TeopeTnyeckHe OCHOBBI XHMHYECKOI TexHoJioruu. JKypHanm mMmyOJUKyeT COOOIIEHUS O

HOBBIX TEXHOJIOTMYECKHX Ipoleccax B 00padaThIBaromiel MPOMBIIUIEHHOCTH C TOYKH 3PEHUS
¢bynnaMenTanbHOM Hayku. CTaTbd B KypHaJle IOCBSILIEHBI OCHOBAM TerioMaccooOMeHa,
mporeccaM  pas3zielieHus, MeX(a3HbIM  SBJIEHUSAM, TEUCHHMIO CBIIYYMX MAaTepHalioB,
OMOTEXHOJIOTMH, ONITUMH3AINH, aBTOMAaTH3al[MH U YIIPABICHUIO, SKOHOMHH SHEPTUH, METAJIIIOB



U CBIPbsI, 3alIUTE OKpYyXkKarollel cpeasl U cMexHbIM TeMaM. JKypHai Bxoaut B Ilepeuens BAK
u cucremy PHUHIL. J[lnga 3apeructpupoBaHHBIX TOJIb30BaTenet HaydHoOWl 35eKTpOHHOM
oubmuorekn  (eLibrary)  goctymeH — monHOTeKCTOBBIM — apxuB ¢ 2011  ropa:
http://elibrary.ru/contents.asp?titleid=8244

» Marematnueckoe MojaeaupoBanue. KypHan "Mamemamuueckoe mooenuposanue'

ocHoBaH B 1989 roxy. JKypHasl BBIXOAHUT €XEMECAYHO B IE€YATHOM MU 3JIEKTPOHHOM BHJE.
XKypnan nyOaukyer o030pbl, OpUTMHAIBHBIE CTaThU U KpPaTKUE COOOLIEHMs, MOCBSIICHHBIE
MaTEeMaTHYECKOMY MOJIEJIMPOBAHUIO C IpUMeHeHueM OBM M 4MCIEHHBIM METOJAaM pELIEHUs
CIIO)KHBIX M aKTyaJbHbIX IPOOJEeM HayKH M COBpeMEHHOH TexHosioruu. ITomemarorcs Taxxke
palboThl, MMEIOIIUE BBICOKMH MPEIMETHBI M MaTeMaTHYECKUil ypOBEHb, IOKAa3bIBAIOIIHE
BO3MOKHOCTH BBIYMCIIUTENIBHOIO S3KCIIEPUMEHTa B JaHHOH 00JacTd W OCBELIaroIIue
CIIEAyIOIIME  BOIPOCBL:  HOCMAHOBKU  HAYYHO-MEXHUYECKUX  3a0ai,  NOCMPOEHUe
mamemamuyeckux mooenel Oas HUX, Mmamemamudeckue Memoobl UX UCCIe008aHULl U
BbIUUCIUMENbHBIE AN2OPUMMbL UX DeuleHUs, NaKemvl NPUKIAOHLIX NPOcPaAMM 05l peuleHus
AKmMyanbHelX 3a0ad, WIIIOCMPUPOBAHHble paciemsl, anpoobayus mooeneu nymem cpagHeHus C
9KCNEPUMEHMANbHIMU  UIU meopemudeckumu OanHvimu. IlyOnukyroTcss Takke pedepars
IPENpPUHTOB M JIEIOHUPOBAHHBIX PYKONMCEH, MHCbMa B PENAKLUI0, HaydHas HHpopMauus
(maHel W WTOTM KOH(pepeHIwi, mKonl W T.m.). Bo3aMokHa myOiauKamust OOBSBICHUNA U
PEKJIaMHBIX MaTEpUAJIOB.

» "KoMnbloTepHbIe HCCIeJ0BaHUS U MoleinpoBaHue" . PerieH3npyeMblil pOCCHIICKHIA KypHAI
"KomnbroTepHble HCCIIEAOBAaHUS U MOJAEIMpOBaHUE" MyOJUKYET pe3yJibTaThl OpUIMHAIbHBIX
uccaeoBaHU U paboThl 0030pHOTO XapakTepa B OOJACTH KOMNbIOMEPHBIX UCCLe008AHUL U
MamemMamuyecko20 MoOeiuposanus B @uauke, mexuuke, OUONO2UU, IKOJIO2UU, IKOHOMUKE,
ncuxono2uu W Apyrux odnacTsax 3HaHud. JKypHanl penaktupyercs u usnaercs MHcTUTyTOM
KOMIIBIOTEPHBIX HCCIIEOBAaHUI B COTpyIHHUYECTBE ¢ Kadeapoil 6uodu3uku OMOIOrHMYECKOro
¢akynbrera MI'Y um. M.B. JlomoHOCOBa.

— American Journal of Engineering and Applied Sciences. Peuensupyemsiii xxypHa
- NyONMKyeT pe3yJsbTaThl MCCIEAOBaHUN B O0NACTH HMHXKEHEPHBIX HayK (ImpukiIagHas (usuka u
NpUKIAaJHAs  MaTeMaTUKa, AaBTOMAaTU3allUsd W YIpPABIECHUE, XUMHUYECKas  TEXHOJOTH,
KOMIIBIOTEpHasl TEXHHMKa, MH(POPMATHKy, HH)KEHEpPHbIE JaHHbIE M pa3padOTKa MPOrpaMMHOIO
o0ecrieyeHns, SKOJIOTUYECKas WHXKEHEpHsl, JJIEKTPOTEXHUKA, MPOMBIIIICHHAs WHXEHEpHs,
MH(OpPMaLIMOHHBIE TEXHOJOTUU U MH(QOpMATHKA, MaTepHaOBEIC€HUE, U3MEPEHUE U METPOJIOTHS,
MallMHOCTPOEHHE,  MEIMLMHCKas  (Qu3MKa,  HHepretuka, o0OpaboTka  CUTHAJIOB U
TenekoMmmyHukarumu: http://thescipub.com/journals/ajeas

— Philosophical Transactions. XypHan mpemocTaBiseT cBOOOAHBIA JOCTYI K HAyYHBIM
nyOauKanusM IO CIEAYIOIMM TeMaM: HWH)XEHEpHble, (U3MUecKue, MaTeMaTH4YeCKHE HAayKHU:
http://rsta.royalsocietypublishing.org/

— Journal of Engineering and Applied Sciences (Medwell Journals). Xypuan
NpPEJCTaBIsieT CTaTbU C pPEe3yNbTaTaMH HAY4YHBIX HCCIEIOBAaHUI B 00JACTH WH)KEHEPHBIX HayK
(MaTeMaTuka,  JJEKTPOTEXHHMKA,  MAIIMHOCTPOEHHE,  DJHEPreTuKa,  aBTOMOOWJIECTPOCHHUE,
OMOXUMMYECKasi HHKEHEPHUsl, CTPOUTENIbHAS MHKEHEpUs U T.JI.):
http://www.medwelljournals.com/archive.php?jid=1816-949x

— DOAJ. Pecypc, xoTophlii oOecrnieuyrMBaeT AOCTYH K IOJHOTEKCTOBBIM 3JEKTPOHHBIM
’KypHaJlaM IpeHa3HaueH Ui MOMCKa 10 Ha3BaHMIO CTaThu (KypHana) win no teMe. DOAJ craBur
LIEJIbI0 BCECTOPOHHEE OCBELIEHUE HAay4YHON NEPUOAMKH, HAXOIALIEIHCS B OTKPBITOM JOCTYIE M
HCIOJNIB3YIOLIEH olpeseNeHHble MEphl, TapaHTHUPYIOIIME JTOCTOMHOE KadeCTBO WX COJIEP)KaHUSA:
https://doaj.org/



http://elibrary.ru/contents.asp?titleid=8244
http://thescipub.com/journals/ajeas
http://rsta.royalsocietypublishing.org/
http://www.medwelljournals.com/archive.php?jid=1816-949x
https://doaj.org/

8.4. IlepeyeHb NPOrpaMMHOI0 oGecriedeHust

Ne Haumenosanue IO PexBu3MTHI 10r0OBOpa
n/n (mata, HoMep, CPOK J1eiicTBUS)
1 Windows I[oUFOBop Ne 690 or 19.05.2015r., cpok
JeiicTBusl, OecCpOUHBI
Jorosop Ne 690 ot 19.05.2015r., cpok
2 Office Standart NeicTBus, 6eccpqubn?1;u Horosop Ne 727
ot 20.07.2016r., cpok neicTBusi,
0eCCpOUHBIHA
3 MathCAD sepcrs14 um 15 Axt i/ ot 21.07.09 (Fclc. Kontpakr 487
ot 28.05.09), 6eccpounblit
8.5. Onucanue MaTepuaaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOM 1JIs1 OCYIIeCTBJIEHUS
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

HanmeHnoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U
Ne Ap- 00 HEKTOR /115 POBECHHs . IlepeueHb 0CHOBHOTO 060PY10BaAHUS
I/l | MPaKTHYEeCKUX H JIAa0OPATOPHBIX 3aHATHIA,

MOMeIleHHUi J1JI51 CAMOCTOATEIbHOI PadoThI
o0yyaromuxcs (HoMep ayAMTOPHH)

1. | Jlaboparopus "IIpoueccos u AXII". YueOnas | JlaboparopHble yCTAaHOBKH 10 U3YUEHHUIO
ayJITOpUs JJI IPOBEACHUS 3aHATUI nporecca peKTuduKaum, mporecca
CEMHUHAPCKOT0 TUTA. Y4yeOHas ayIuTopus uisl | Teruionepeaadn (Tpyoa B TpyoOe),
KYPCOBOTO MTPOEKTUPOBAHHUS (BBITIOTHEHUS nabopaTopHasi YCTaHOBKA ISl M3MEpPEHUS
KYypCOBBIX padoT). YuebHas ayIuTopus s JIABJICHUs, CTAllMOHApHOE MeEIHa
IPOBEIEHHUS TPYIIIOBLIX M HHAUBULYAIbHBIX | 000PYJIOBaHUE, MHTEPAKTUBHAS JOCKA. CTOIIbI
KOHCYJIbTAIi. YueOHast ay1uTopus Jis YYCHUYECKHUC , CTYJIbsA YICHNICCKUC.
MIPOBEJICHUS 3aHITHI TEKYIIIETO KOHTPOJIS U
IPOMEKYTOUHOH aTTecrarmu. (A-118)

2. |Jlabopatopusi «Texuomoruss opranudeckux | CToibl 1a00pPaTOPHBIE OCTPOBHBIE
coeuHEeHUI. YueOHas ayautopus s | pusudeckue; CTOIbI OCTPOBHBIC

npoBesieHus 1abopaTopHbIX padoT. (A-311)

XUMUYECKUE; TIOJKU ISl TOCYbl; MOWKH;
Crounbl tabopatopHbie; CTOIbI
nuchMeHHbIe; Kad BeITsDKHOM 150011B;
mrkadel cymuibHBIA WS31; GaHs BoasiHas
MHOTOMECTHAs; eYb My(denpHasl.; IIUTKA
AJIEKTPUYECKas, MAaTHUTHAS MEIIAJKa. ;
tepmoctar VT8; anmapar A onpeaeneHus
TEeMITepaTyphl BCIIBIIIKHU; JabopaTopHast
pPEKTHU(HUKAIIMOHHAS] KOJIOHHA; BECHI
aganuTudeckue BJIP200; Becwr
snexktporHsie HL100; mraTuBbl
nabopaTopHbIe; TaOypeThI TaOOpaTOPHBIE;
CTYyJI; XMMHUYECKas IOCyaa, J0CKa
MEJOBas.




VYyeOHast ay TUTOpHS JUI IPOBEACHUS 3aHATUN
JICKIIMOHHOTO THMAa. Y4eOHas ayTuTopus AJis
NPOBEICHUS 3aHATUH CEMUHAPCKOTO TUIIA.
VYueOHast ayJUTOpHUsS Ui KypCOBOTO
NPOEKTUPOBAHUS (BBIMIOJIHEHUS KYPCOBBIX
pabor). YueOHas ayauTopus ISl IPOBEICHUS
TPYITIOBBIX M UHIUBUAYTBHBIX
KOHCYJNbTalMil. YueOHas aytuTopus AJis
IPOBEICHUS 3aHATUN TEKYIIEr0 KOHTPOJS M
npoMeKyTouHoM arrectanuu. (A-306)

CToJibl y4eHHUECKUE ABYXMECTHBIE
(MOHOOJIOKH), CTOJ MPETIOAaBaATEIHCKUM,
CTYJI MPEIo1aBaTeIbCKUH, TOCKa
aynuTopHas (MeyoBas), Tabymia
Meneneesa.

[TomereHre Ui CaMOCTOSITEILHOM PabOThI
obyuyarommuxcs. (I'-401)

CTOJ'IBI, CTYJIbsl, KOMIIBIOTCPhI

KommbrorepHslii kinacc. YueOHas ay TuTOpHs
JUTSI TIPOBEICHUS 3aHSATHI JTIEKIIMOHHOTO THTIA.
VYyeOHast aytuTopus IJid IPOBEACHUS 3aHATUI
CEMHUHAPCKOT0 TUTA. Y4eOHas ayTUTOpUs JUIS
MIPOBEICHHMS JIAOOPATOPHBIX pabOT. YueOHas
ayJIUTOPHS JJI1 KYPCOBOTO TIPOCKTUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX paboT). YueOHas
ayIUTOPHS JJII TPOBEJCHUS TPYIITIOBBIX U
WH/IMBUyabHBIX KOHCYJIbTAMi Y4eOHas
ayJIUTOPHUS JIJIsl TPOBEICHUS 3aHATUI
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHON
arrectanuu. (YJIK-203)

[TepenocHO mPOEKTOP, IKpaH, CTOJIbI
KOMIIBIOTEPHBIE, CTOJI

NPErnolaBaTeNIbCKUM, CTyJIbs, JOCKa
aynutopHas (MapkepHasi)- I[1IK ¢ Beixoznom B
cetb UHTEpHET

Jlaboparopus "lIporeccsl u anmapaTsl
3alUTHl OKpY’KaroIIen cpeapl”. YueOHas
ayIUTOPUS ISl IPOBEACHUS 3aHATHI
CEMHUHApPCKOIo THUMA. YueOHasl ayIuTOpus
JUTS KYPCOBOTO TIPOEKTUPOBAHUS (BBITIOTHEHHSI
KYPCOBBIX paboT). YueOHast ay JuTOpHs JIJIst
MIPOBEICHUS TPYIIIOBBIX U MHIUBH Ty JIbHBIX
KOHCYJIbTAIui YueOHast ay AUTOPHs JIst
MIPOBEACHUS 3aHATHI

TEKYIIETO KOHTPOJISI M IIPOMEKYTOUHOM
arrecrarmn (A-409).

Crounbl yueHnueckue MoHOOI0kU, CTOIBI,
CTYJIbsI, TOCKa ayAUTOpHAas (MeJoBasi),
MPOEKTOP, HOYTOYK, PKpaH MEePEeHOCHOM,
YCTaHOBKA TE€XHOJIOTUYECKOTO KOMILIEKCa,
MO3BOJISIIONIAS CHU3UTH PACIPOCTpaHEHUE
AdpPOUCIIEPCHON CUCTEMBI B IPOCTPAHCTBE,
YCTaHOBKA, TTO3BOJISTIOIIAST CO3/IaTh
adpOIVHAMUYECKYIO TATY.
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