MUWHUCTEPCTBO HAYKH 1 BBICHIEI'O OFPA3OBAHUSA POCCUMCKOM ®EJIEPAIIMA
denepanbHOE rOCyIapCTBEHHOE OI0PKETHOE
o0pa3oBaTesbHOE YUpEeXkKJACHHUE BbICIIEro 00pa3oBaHus
«TIOMEHCKHWM UHJY CTPUAJIBHBIA YHUBEPCHUTET»
TOBOJIbCKAM WHAYCTPUAJIBHBIA MHCTUTYT (puanasn)

YTBEPXK/JIAIO:
3amectuTens gupekropa no Y MP

C/f Z’%Z E. B. KazakoBa

«14» anpens 2023 .

PABOYAS ITPOI'PAMMA

muciuruinHabel: OCHOBBI KaTtanu3a B HedrenepepaboTke
HanpasyieHue noaroroBku: 18.03.01 Xumuyeckas TeXHOIOTUSA

HaIpaBJIECHHOCTH (MPOodUiIh): XUMUUYECKAsI TEXHOJIOTUSI OPTaHUYECKUX BEIIECTB
dbopMma oOyueHus: ouHasi, 3a04Has

JOKYMEHT MoArnmMcAH
QNEKTPOHHOW NOAMUCHIO

CepTtudumkat: 2026062FC6FB7E4F1F37670D47CAB35B
Bnapeneu;: Knoukos KOpuii Cepreesuy
OevictBuTeneH: ¢ 09.02.2024 go 04.05.2025




Pabouas nmporpamma paccMoTpeHa
Ha 3aceJaHuH Kaeapbl €CTECTBEHHOHAYYHBIX U TYMaHUTAPHBIX JTUCLIMILIMH.
IIporokois Ne 10 ot «11» ampens 2023 r.



1. HeJII/I H 3a1a4Y1 OCBOCHUSA JUCIHUIIJINHBbI

Hear aucuumIMHBLL. (QopMHpOBaHHE Yy OOYYarOIIMXCSl KOMIETEHIUH, YCTONYMBBIX
IPEJICTaBICHUM, 3HAHMW M YMEHMM B O0JIaCTU TOMOI€HHOIO M TE€TEpPOre€HHOI0 KaTajuu3a JUis
HOJArOTOBKU K IPO(ECCUOHATBHON 1A TEITbHOCTH.

3agaum JUCHMNJIMHBI:

- U3y4eHue (PU3MKO-XUMHUYECKOM CYITHOCTH KaTaiu3a XMMUUYECKUX pPeakLui,

-U3y4CHHE TEOPUH KaTaausa;

-U3y4EeHHE PA3IUYHBIX IOAXOAO0B K aHAIN3y MEXaHu3Ma M KUHETUKU IPOLIECCOB,
IPOTEKAIOIMX Ha MTOBEPXHOCTH KAaTaIU3aTOPOB;

-U3y4eHHEe OCOOEHHOCTEH IreTepOreHHOI0 M TOMOI'€HHOI'O KaTajln3a;

-OCBOGHHE HAayuyHbIX OCHOB I0J0Opa M TEXHOJOIMHM HPOMBIIIICHHBIX KaTaJlu3aTOPOB
nepepaboTKu HeTH U rasa.

2. Mecrto gucuumiannab/MoayJas B crpykrype OIIOII BO

Jucuunnuna «OcHOBBI KaTanu3a B HedrenepepadoTKe» OTHOCHTCS K 00s3aTelnbHONW dYacTu
y4eOHOTO IJIaHa.

Heo0XoauMbIMU yCITOBUSIMY TSI OCBOSHUSI TUCIIMILIIMHBI SIBIISTFOTCS:

- 3HAHHUA 110 AUCLHHUIINIMHAM: ((HeOpFaHI/I‘{GCKaSI XUMUSA», ((OpFaHI/I‘-IeCKaﬂ XUMUA, «XuMus
HepTH U raszay, «[Ipomecchl M ammapaThl XUMHYECKOW TEXHOJIOTUH», «TeopeTHuecKue OCHOBBI
TEXHOJIOTHYECKHX IPOIIECCOB NepepaboTku HeTH U Ta3ay, «XuMus U GU3nKa MOIUMEpOB» / « XUMHUS
U TEXHOJIOTHUSI MOHOMEPOBY;

- YMCHHUC NPHUMCHATH 3HAHUA IJIA HOI[60pa KaTajin3aTopa W TCXHOJOI'MH HNPOMBIIIIICHHBIX
IPOIIECCOB MepepaboTKh He()TH U Ta3a;

- BJAJEHHE CIIOCO0AMH COBEPUICHCTBOBAHUS
TEXHOJOTHYECKHUX MPOIIECCOB.

Coz[epn(aHHe JUCHUIINIMHBL SABJIACTCA JIOTHYCCKHUM MPOAOJDKCHHUEM COJACPKAHHUA OUCHHUILIINH
«Oprannueckas XxuMus», «dOusndeckast U KomouHas XuMus», «[Iporeccsl U anmapaTbl XUMUYECKOM
TEXHOJIOTHU» U CIIYKUT OCHOBOH AT TIPOXOKIACHUA Hpe)lI[I/IHJ'IOMHOI\/JI IMPAKTHUKH, a4 TAKKC BBIITIOJITHCHUA
W 3alUThl BBIMYCKHOM KBalM(pUKAIMOHHON paboTel. B mporecce u3ydeHHs] IUCIUTUIMHBI
(GOopMHUPYIOTCS OCHOBHBIE KOMIIETEHI[MHM, HANpPaBJICHHbIE HA OBJAJCHHUE KYJIbTYpPOH HH)KEHEPHOIO
MBIIUICHUS], CTIOCOOHOCTRIO K aHATN3y U CUHTE3Y.

TEXHOJIOTHYCCKUX CXEM U PCAKTOPOB

3. Pe3yabTaThbl 00y4eHHUs 10 JUCHMILIHHE

[Ipouiecc n3yueHus: AUCHUILTUHBI HANIPaBlIeH Ha (OPMHUPOBAHUE CIEAYIOUIUX KOMITETEHITHI:
Tabmuma 3.1

Kon n nanmenoBanue Kon n HaumeHoBaHue MHAMKATOPA Kon n naumenoBanue pesynprara
KOMIIETEHIIUNA JOCTHIKEHUS KOMIETEHIIUU (I/UIK)l 00y4eHHUS 10 TUCITUTUINHE
OIIK-2.1 Hcnons3yer 3HAaHUSA | 3HATh: 3aKOHOMEPHOCTH
OIIK-2 Criocoben Y o P
MAaTEMAaTHYCCKUX,  (U3UYECKUX, (PUIUKO- | KATATUTHICCKMX  PEaKIHid, BIMASHUC
HCIIOIb30BaTh .
XUMHYCCKUX, XUMHUYCCKUX 3aKOHOMEPHOCTEW | KaTauu3aTopa Ha TEpMOIUHAMHUYCCKHE,
MaTreMaTHYeCKue, N
U WX B3aUMOCBA3CH ISl pEIICHHS 3a]ad | KHHETUYECKHE XapaKTECPUCTHKH
¢dusnyeckue, ¢dusmKo- o
po(eCCHOHATIBHOM NESATEIBHOCTH. nporieccos (31)
XUMHYECKHE, XUMHUYECKHE
YMeTh: IPUMEHSTh U HCHOJIH30BAThH 3HA-
METOJBl  JUIA  PCIICHHS
o HUE POJIM KATAIUTHYCCKUX CHUCTEM IS
3ama4 IpoQecCHOHATBHON
MOJICIMPOBAHMS TEXHOJIIOTUYECKUX IPO-
JESITENHLHOCTH
neccos (Y1)
BrnameTp: HaBBIKAMH ~ TUIAHWPOBAHUS




TEXHOJIOTMYCCKUX TPOLECCOB, BBIABIIATH
U HUCIOJIb30BaThb TEPMOJUHAMUYCCKUC,
KHHCTHYCCKNC d)aKTOpLI BIIMSIHUA Ha
COCTOSAHHME XHWMHWYCCKOIO pPaBHOBECHUA

BD
OIlK-2.2 Bnanmeer METOJaMH, | 3HaTh: TEOPETUYECKHE OCHOBHI (HHU3HKO-
OCHOBAaHHBIMH Ha MaTeMaTHYeCKUX, | XUMUYECKHX METOZIOB U3Y4CHHUS
¢u3nIecKux, (U3NKO-XMMHYECKHX, | IMpoIeccoB Karanmsa (32)
XUMHMYECKHX 3aKOHAX; U3y4aeT U aHAJIU3UPYeT | YMeTh: TNPUMEHATh 3HAHHUA (PU3HKO-
OCHOBHBIE TEXHOJIOTHYECKHE OOBEKTH HA MX | XMMUYECKUX 3aKOHOMEPHOCTEH
OCHOBE. KaTaJTUTHYECKUX HPOLIECCOB B

npodeccronansHoM fesirensHocTH (Y2)
Bnanets: MeTromamMu aHanmu3a MOPUPOIBI
KaTaJnu3aTopa U TEXHOJIOTUH  €ro

MPUTOTOBIICHUS JUTSE MPOIIECCOB
nepepabOTKU  yIIIEBOJOPOIHOTO  CHIPhS
(B2)

4. O0beM JUCHUILINHBI
OOt 00beM IUCHMIUIMHEI COCTABIISAET 3 3a4eTHLIX eauHull, 108 yacos.

Tabnuua 4.1.
AyIMTOpHBIE 3aHATHS/KOHTAKTHAS
Kypc
dopma paborta, yac. ®dopma
/ CamocrosiTenbHas .
00yueH Ipakti | JlabGopaTop Kontpois, TIPOMEXYTOYHOH
ceme paboTa, Jac.
ust or Jlexuun | deckue HBIE yac. aTTeCTalluu
P 3aHSATHS 3aHATHS
oYHas 3/6 32 16 - 33 27 9K3aMeH
3aounas | 4/8 8 6 - 85 9 9K3aMeH
5. CTpyKTypa M coJep:KaHue TUCHHILIMHBI
5.1. CtpykTypa AUCIUTITMHBI
ouyHasi popma odyuenus (ODO) Tabmmma 5.1.1
AynuTOpHBIE 3aHATHS, OreHOYHBIE
CTpyKTypa TUCIUTUINHBI yac. CPC, Bcer cpencsal
o, Ko MJIK
n/ Homep yac.
Haumenosanue pa3zzneina JL IIp. | JIab6. yac.
o paszena
1. 1 Brenenue. Karanmu3 B 4 2 - 4 10 OIlK-1.1 YCTHBIN OIpOC
TOIUIMBHOM IPOMBILIUIEHHOCTH OIlK-1.2
2 2 OU3UKO-XUMUIECKAE  OCHOBBHI 4 2 - 4 10 OIIK-1.1 | ycrHbIHA
KaTaJIUTHYECKHUX MPOLIECCOB orpoc,
HedTernepepabOTKH U HePTEXH- TecT Ne |
MHHU
3 3 Teoperuueckue MpencTaBICHUS 6 2 - 4 12 OIIK-1.1 | ycrHbIit onpoc
0 KaTajnuse OIIK-1.2
4 4 OcHOBHBIE CHOCOOBI 6 4 - 6 16 OIIK-1.1 | ycrHbIit onpoc
MIPOU3BOJCTBA TBEPIBIX OIIK-1.2
KaTaJIu3aTOpPOB
5 5 ODU3UKO-XUMHUUECKUE CBOMCTBA 4 2 - 6 12 OIIK-1.1 | ycrHbIiA
KaTaJIu3aTOPpOB U METOIbl HX OIlK-1.2 o1poc,




WCCIEN0OBaHUs TecT No 2
6 6 Karanus c MIPUMEHEHHEM 4 2 - 6 12 OIlK-1.1 YCTHBIN OIpOC
MeTal KOMILJIEKCHBIX OIIK-1.2
COEIMHEHU
7 7 I[MomGop u mpoOTrHO3HpOBaHUE 4 2 - 3 9 OIIK-1.1 | ycTHBII ompoc
KaTaJIn3aTOPOB ISl TIPOIIECCOB OIIK-1.2 Tect Ne 3
HedTenepepaboTKu
SK3aMeH 27 27 OIlK-1.1 Wrorossrii
OIIK-1.2 TECT
Uroro 32 16 - 60 108
3aouHasi ¢popma o0yuenusi (3PO0)
Tabnuma 5.1.2
CrpyKTypa ACLIAHHbI AyIUTOpHBIE 3aHSTHS, Beer OHeHO‘{HLlIe
yac. CPC, cpencTea
o, Ko MJIK
n/ Homep qac.
Haumenosanue paszaeina JL IMp. | JIab. yac.
I paszena
1. 1 Beenenue. Karanus B|1 - - 10 11 OIIK-1.1 -
TOTUTMBHOM MPOMBIIUICHHOCTH OIIK-1.2
2. 2 OI3UKO-XUMUYECKHE  OCHOBHI | 1 2 - 10 13 OIIK-1.1 | ycTHBIHI ompoc
KaTaJTUTHYECKHUX MPOLIECCOB
HedTernepepabOTKH U HePTEXH-
MHH
3 3 Teoperndeckue MpencTaBICHAS 2 2 - 10 14 OIIK-1.1 | ycTHBII ompoc
0 KaTanmse OIIK-1.2
4 4 OcHOBHBIE CIIOCOOBI 1 - - 14 15 OIIK-1.1 | ycTHBIHI ompoc
TIPOM3BOJICTBA TBEPIBIX OIlK-1.2
KaTaJIM3aTOPOB
5 5 DU3NKO-XUMUYECKUE CBOMCTBA 1 - - 21 22 OIIK-1.1 YCTHBIN OIpOC
KaTajgu3aToOpoB U METOJbl UX OIIK-1.2
UCCJIEJIOBaHMUS
6 6 Karanus c MIPUMEHCHHEM 1 2 - 10 13 OIIK-1.1 | ycTHBII ompoc
MeTa KOMIUIEKCHBIX OIIK-1.2
COEIMHEHUI
7 7 [Toxbop ® TPOrHOZMPOBAHUE 1 - - 10 11 OIlK-1.1 -
KaTaJIn3aTOPOB IJISI TIPOIIECCOB OIlK-1.2
HedTenepepaboTKu
8 1-7 9 9 OIIK-1.1 | Urorossrit
OIIK-1.2 | Tecr,
DK3aMeH
KOHTPOJIbHAsS
pabota
HUroro 8 6 - 94 108

04HO-3204Has (popma o0yuenus (O3PO) - He npegycMOTpEHA.

5.2. ConeprxaHue TUCHUIIIIUHBI.

5.2.1. Coneprkanue pa3faesioB JUCIUTIINHBI (TUJAKTUUECKHUE €IUHUIIBI ).

Paznen 1. Beenenune. Karaaus B TonuimBHON npomMsbinuieHHocTH. Kiaccudukanust BUoB
TEXHOJIOTUYECKOro TormuBa. HedTh U ra3 Kkak OCHOBHBIE YHEPTOHOCUTEIH COBPEMEHHBIX TEXHOJO-
ruil. MupoBbIe 1 OTeUeCTBEHHBIE 3anachl HEPTH, raza u yris. MicTopus BOSHUKHOBEHUS U Pa3BUTHUS
KaTaJIUTHYeCKuX IpoueccoB B Poccun u 3a pydexoM. CoBpeMEHHbIE KaTaJTUTHYECKHE IMPOLECCHI
HerenepepabOTKu U HEPTEXUMUHT




Pa3nen 2. ®u3uK0O-XUMHYECKHE OCHOBbI KATAJIUTHYECKHX MpolueccoB HedTenepepadoTku
u Hedrexumuu. IIpupona neictBua karanuzaropoB. HoBble peakUMOHHBIE IIyTH B INPUCYTCTBUU
karanu3aTopoB. Knmaccudukanus xatanutudeckux mnpoueccoB. CBS3b MEXIy aTroMaMu B TBEPAbIX
TeNax, UCMOJIb3yEMbIX B KAUE€CTBE KaTaIU3aTOPOB.

Pasnen 3. Teopermueckue mnpeAcTaBlieHMsl O KaTajaum3e. AncopOuumonHas teopus U.
JIburmiopa. Teopus MpOMEKYTOUHBIX XUMUUYECKUX COeAMHEHUU. Teopusi akTUBHBIX 1HEeHTpOB X.C.
Teiinopa. MynbsTHmerHas teopust katanuza A.A. bananguna. Teopust akTuBHBIX ancamb6neit H.U.
KoGo3eBa. DnekTponHas Teopus kKaraiauza. Teopernueckue npeactaBieHus o karanuse [.K. bopec-
KOBa. Y IebHasl KaTAIMTUYECKass aKTUBHOCTb. lIpeiBuieHre KaTaluTHYECKOro 1eUCTBUSL.

Pa3nen 4. OcHoBHBIE CIIOCOOBI MPOM3BOACTBA TBEPABIX KATAJIU3ATOPOB. TexHOMOrMs Mpo-
M3BOJICTBA OCAXKIEHHBIX KaTanu3aTopoB. [IpuroroBineHne HaHECEHHBIX KaTaiu3atopoB. [lnaBnensbie
U CKeJIeTHbIE KOHTAaKTHbIE Macchl. KaTtanm3aTopbl Ha OCHOBE IICOJTUTOB.

Pa3znen 5. @®u3uKo-XMMHYECKHE CBOICTBA KATAJN3ATOPOB U METOJAbI UX HCCIET0BAHMS.
OcHoBHBIE TPeOOBaHUS K MPOMBINUICHHBIM KaTanu3aropaMm. Ousnyeckre CBOMCTBA afCcOpPOCHTOB U
KaTajau3aTopoB. MeToIbl UCCIIEA0BAaHUS KAaTalu3aTOPOB U KOHTPOJIb KAYECTBA. OTPABJICHHUE KaTallu-
3aTOpOB U METObI OHpeIIGJIeHI/ISI KaTaHHTHqCCKOfI AKTHUBHOCTH.

Paznen 6. Kataau3 ¢ npuMeHeHHEM MeTAJIOKOMILIEKCHBIX coeTuHeHUiT. OCHOBHBIC THIIBI
peaxiui, KaTaIM3UPyeMbIX KOMITJIEKCAaMHU METaUIOB. MeXaHn3M MeTaJNIOKOMILIEKCHOTO KaTanu3a.

Pa3nen 7. [lonGop 1 NMpOrHo3UpPOBaHUE KATAJM3ATOPOB /IS MPolleccoB HedTenepepadoT-
ku. CHHTE3a Ha OCHOBE OKCHJA yriepoja U Bojaopoaa. [IpoMbliieHHbIH KaTanu3 yrieBoJOPOIHOTIO
CBIPbsI Ha IUIATUHOCOAEPKAIIMX KaTain3aTopax. Peakiuyu OKHMCIIeHHs, aclIeKThl KaTaJlu3a.

5.2.2. Coneprkanue TUCIMILINHBI 110 BUIaM YY€OHBIX 3aHSTHH.

JleKMOHHBIE 3AaHATUS
Ta0Omuua 5.2.1

Howmep O0BewMm, vac.
° azzena
/ J:[IfcunrmnH Od0O | 300 | O3D0 Tema nexun
I Bl
1. 1 4 1 - Beenenne. Katanus B TOIIIMBHON NPOMBIIUICHHOCTH
2 2 4 1 ) Ou3nKO-XNMMHYECKHE OCHOBBI KAaTaJMTHUECKHX IPOLECCOB HedTenepepa-
) OOTKHM U HEPTEXIUMHUU
3. 3 6 2 - TeopeTndeckue NpeACTaBICHUS O KaTaause
4. 4 6 1 - OcHOBHBIE cITOCOOBI MPOU3BOJICTBA TBEPABIX KaTAIN3aTOPOB
5 5 4 1 i ®u3nKo-XxMMHUYECKHE  CBOWCTBA  KaTalM3aTOpOB W METOABI  HX
HCCIIeIOBAHMS
6. 6 4 1 - Karanus ¢ npuMeHeHneM MEeTaJUIOKOMIUIEKCHBIX COEAMHEHUI
7 7 4 1 ) [Mongbop ¥  NPOrHO3MpOBAaHME  KaTaJM3aTOPOB ISl IIPOLECCOB
HedTenepepabOTKH
HUroro: 32 8 -
IIpakTnyeckue 3aHATUS
Tabmmua 5.2.2
No Howmep O0Obem, yac. Tema npakTHUECKOro 3aHATHS

n/m | Pasnena 0O \ \




JTUCLIUITIA 300 0300
HbI
1 1 2 - - Beeaenune. Katanus B TOMIMBHONW NPOMBIIIIIEHHOCTH
2 2 2 2 ) ®u3NKO-XMMUYECKHE OCHOBBI ~KAaTAINTHYECKUX IPOLECCOB
HedTenepepaboTKu U HePTEXUMUHT
3 3 2 2 Teopernueckue MpeCTaBICHAS O KaTaln3e
4 4 4 - - OCHOBHBIE CTIOCOOBI PON3BOCTBA TBEPABIX KaTAIN3aTOPOB
5 5 2 - i @OU3NKO-XMMHYECKHE CBOWCTBA KaTalIU3aTOPOB M METOIBI UX
HCCIICIOBAHMS
6 6 2 2 - Karanns ¢ npuMeHeHneM MeTaJUIOKOMITIIEKCHBIX COSAMHEHHH
7 7 2 - ) [Mombop m TPOTHOZMPOBAHHME KATATM3ATOPOB IS IPOIIECCOB
HedTenepepaboTKH
UToro: 16 6 -
JlabopaTopHbie padoThI
JIabopaTopHbie pabOThl YICOHBIM TUIAHOM HE ITPEYCMOTPEHEI.
CamocrosiTesibHasi padoTa CTy/IeHTa
Tabmmna 5.2.3
Homep O0OBeM, yac.
pazzaen
o a Tema Bun CPC
muctt | OPO 300 | O3D0
" | b
1 1 4 9 ) Beenenne.  Karanu3 B TOIUIMBHOM | HMOJTOTOBKA K
POMBIIUICHHOCTH MPaKTHYSCKUM 3aHATHAM
4 9 DU3NKO-XUMHYECKHE OCHOBBI KAaTAIUTHYC- | MOJATOTOBKA K
2. 2 - CKHX TIpoleccoB HedTenepepadOTKH W | MPaKTHISCKUAM 3aHITUSIM
HE(PTEXIMHU
3 3 4 9 i Teopernyeckue MPEACTABICHUS O KaTalu3e | MOJATOTOBKA K
MPaKTHYSCKUM 3aHATHAM
4 4 6 13 ) OcCHOBHEBIE CIIOCOOBI MIPOU3BOJICTBA | MMOJITOTOBKA K
TBEPJIBIX KaTaJIM3aTOPOB MPaKTHYSCKUM 3aHATHIAM
6 15 Du3HKO-XUMHYECKHE CBOMCTBA | MOArOTOBKA K
5. 5 - KaTaJIn3aTOpPOB " METOJIBI UX | MPAKTUIECKUM 3aHATHIM
UCCIIeJIOBaHMUS
6 10 Karanus c NPUMEHEHHWEM | MOATOTOBKA K
6 6 METaIIOKOMIUIEKCHBIX COCIMHEHUI NPaKTHYECKUM 3aHSITUSAM
3 10 IMon6op " MPOTHO3MPOBAHUE | TTOATOTOBKA K
7. 7 KaTaJIN3aTOPOB Ut NPOLIECCOB | MPAKTHYECKUM 3aHATUAM
HedTenepepaboTKu
8 1.7 ) 10 i KonrpomnbHas pabora BBINOJIHEHNE KOHTPOJILHOM
paboTsl
9 Ok3am 27 9 - IonroToBK K JK3aMeHy IMoaroToBka kK HUTOrOBOMY
eH TECTUPOBAHHIO
Hroro: 60 94 -

5.2.3. IlpenonaBaHue JUCHMIUIMHBI BENETCS C IPUMEHEHMEM CIEIYIOIIMX  BHUIOB
00pa30BaTeNbHbIX TEXHOJIOTHA:

-BU3yaiu3anus yueOHoro matepuaina B PowerPoint B guamoroBom pexxume (JIEKIIMOHHBIE
3aHATHUA);

- paboTa B MaJIbIX Tpymnmnax (MpakTUYECKUe 3aHATHS).



6. TemaTHKa KypcOBBIX padOT/IPOEKTOB

KypcoBbie paboThl/IpOoeKThl Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHBI.

7. KonTpoJbHbIe padoThl
7.1. Metoauyeckue yKa3aHusl JUIsl BBIMOJHEHUSI KOHTPOJIbHBIX padoT.

OcHoBHON (opMmoil yueObl 0Oyyaromierocst Ha 3a04HOM (hopme SBISETCS CaMOCTOSITENIbHAS

pabota ¢ pekomenayemoi nuteparypoit. [lo mucnumnmae «OcHOBBI Karanu3a B HedrernepepadoTKe»
KOHTpOJIbHAsE paboTa ajs o0yyaronmxces 3a04Hoi (opMbl peaycMoTpeHa B 8 cemecrtpe. [Ipuctymas k
W3YYCHUIO JTUCIUILIMHEI, I1eJecoo0pa3Ho BHadajde O3HAKOMHUTHCS C MPOrPaMMON M HM3YYHTHh BEChH
MaTepuai, BKJIIOYEHHBIM B MporpaMMmy mo y4eOHHKY. JlJis OCHOBaTeIbHOIO OCBOCHHS MaTepuasa
PEKOMEHIYETCSl KOHCIIEKTHPOBATh OTACIBHBIC MOJIOKEHUS, (OPMYIUPOBKH, BBIBOABI. B Kaxmaom
BapHaHTE KOHTPOJBHOW pPabOThl MPEAYCMOTPEHO BBIMOIHEHUE YETHIPEX TEOPETUUYECKUX 3aJaHUi U
pelLICHUE TPAaKTUYECKON 3a1a4uH.

B cootBeTcTBUU C y‘IC6HBIM I[JIaHOM, O BbI3OBa HAa CCCCHIO CTYACHTBI JOJIXKHBI BBIIIOJIHUTDH

KOHTPOJIbHYIO paboTy.

OdopmiieHre KOHTPOJIBHON pabOTHI JOJKHO OTBEYATH CJAESAYIOIIUM TPEOOBAHHSIM:
pabota nomkHa ObITH HamucaHa B TeTpanu (o0bemMoMm 12 mim 18 nucToB) mim Ha nuctax gopma-
Ta A — 4 pa30opurBO U aKKYpaTHO;
clIelyeT nucaTb HOMEP 3a/laHusl, IIOJTHOCTBIO €r0 COJIEpP/KaHuE, a 3aTEM — OTBET;
00s13aTeNIbHO 3aluCchIBaeTCs (HOPMYIUPOBKA 3a/1aHUs, a 3aTEM OTBET WM PELICHUE 3a/1a4H;
OTBETHI Ha BOIIPOCHI, YPaBHEHUS pEaKLUil 3alMChIBAIOTCS MOJHOCTHIO. [Ipon3BosbHBIE COKpa-
LICHUS HE JIOMYCKAIOTCs, TAOJIUIBI U PUCYHKH  O(QOPMIISIOTCS B COOTBETCTBUHM  C
TpeOOBaHUSAMU, NPEAbIBISIEMbBIMU K 0QopMiIeHHIO. JIOKHBI ObITh NPUBEIEHBI YPABHEHUS XU-
MHUYECKUX peaKkIHil U cBeIeHUs 00 X MEXaHU3ME;
OTBETHI JOJIKHBI OBITh OOCTOSTENBHBIMHU, HEJOMYCTUMBI OAHOCIOXHBIE OTBETHI U OTBETHI, HE
MMEIOIIHE MPSMOTO OTHOLIEHUS K TOCTaBIEHHOMY BOIIPOCY;
B KOHIIE KOHTPOJIbHOU pabOThl CTYAEHT JOJDKEH MPUBECTH CIUCOK JINTEPATYPhI, UCIOJIb30BaH-
HOM MM IIPY €€ BBIINOJIHECHUH;
Ha 00JIOKKE TeTpagy WM TUTYJIBHOM JIMCTE CTYJEHT yKa3bIBaeT (haMUIIMIO, UM U OTYECTBO,
BapUaHT KOHTPOJIbHOM paboThl (HOMEp BapHaHTa JOJDKEH COBMAJaTh C MOPSAKOBBIM HOMEPOM
CTYJICHTAa B CIIUCKE aKaJJeMUYECKON IPYIIIIbI).

PabGoTa, BbINOIHEHHAs IO UHOMY BapHaHTYy, a Takke paboTa ¢ BU30H «HA 0pabOTKY»,

BO3BPALIAIOTCS CTYACHTY JJIsl BHECEHUS UCTIPABICHUN U TOOJHEHUI.
TpynoeMKOCTh KOHTPOJILHOUM pabOThI B COCTaBE CaMOCTOSTENbHOM paboThl — 10 yacos.

7.2. TemaTuka KOHTPOJIBbHOM pabOTHI.
[Ipumepsl TeopeTHUYeCKUX 3a/laHui KOHTPOJIbHOM paboThI

No Tema 3aganusa
BapuaH
Ta
1 Karanutuuecknii KpeKWHT YIIeBOAOPOAOB. XWMH3M, MEXaHW3M M YpaBHEHHE KHWHETHUKH TMpoliecca
KaTaTUTHYECKOTO KpeKWHTa. Tum MpOMBIIIJICHHBIX KaTalu3aTOpPOB KpEeKWHTa. TeXHOJOTHsS CHHTE3a
KaTaau3aTOPOB KPEKUHTA. BiusiHie yCIOBUH MPUTOTOBICHHS U 00pabOTKY KaTalu3aTOPOB HA UX CBOMCTBA.
2 Karanutuuecknii pudopMHUHT yriaeBOAOpoaOB. XHMH3M, MEXaHW3M, KHHETHUECKHE CXEMBI Ipoliecca
pudopmurra. Triel KaTamu3aTopoB pudopMuHra. TeXHOIOTH MPUTOTOBICHHS KaTaIN3aTOPOB pru(opMuUHTa.
3 M3omMepuzanus ankaHoB. XMMH3M, MEXaHU3M, Mpoliecca n3oMepu3auuu. THUIbl KaTaau3aTOPOB U30MEPU3ALIUH.

Texnomorus MPUTOTOBJICHUS KATAJIM3aTOPOB M30MEPU3ALNN




AJ'IKI/IJ'H/IpOBaHI/IC YTieBoa0poOa0B. XI/IMI/I3M, MEXaHU3M, IMpouecca aJIKUINPOBAHUS. Tunsr KaTaJan3aTopoB
AJIKWJIMPOBAHUA. TexHomorus IMPUTOTOBJICHUSA KATAJIN3ATOPOB AJIKWJIMPOBAHUA

5 I'uapoxpekuHr yrneBogopoaoB. XUMH3M, MEXaHu3M, npouecca. KaranuzaTops! ruapokpekunra. TexHonorus
MIPUTOTOBJICHNUS KaTAJIN3aTOPOB TMAPOKPEKHHTA.

6 I'mpponecynpdypusannst CEpHUCTBIX coeAnHEHWH. DYHKIMM KaTaau3aTOPOB THUAPOOUYHCTKH M XHUMH3M
peaknuii. Kunetnka ruapoaecynbpuposanus. OcOOCHHOCTH CHHTE3a KaTaIH3aTOPOB THAPOOUHCTKH

7 JeruapupoBanue yriaeBonoponoB. OKHCIMTENbHOE IECTHAPUPOBAHHME YTIEBOAOPOJOB. XHUMH3M, MEXaHH3M,
npounecca. Katanusarops! nerunprupoBanus. TeXHOIOIHS IPUTOTOBICHHUS KaTAIH3aTOPOB

8 Karamnz B mepepaborke mnpupomHoro ra3a. OKHCIHTENBHAas KOHBEpCHS MeTaHa B cHHTe3-Ta3. Ilapoas
KOHBepcHsl MeTaHa. llapnmaibHOE OKHCIICHWE METaHa B CHHTE3-Ta3. YTJIEKHCIOTHAas KOHBEPCHS METaHa.
ABTOTepMHUYeCKHH pr(OPMHUHT MeTaHa. MeXaHHU3M IpoIiecca, KaTaIn3aToPhI

9 CuHTe3 MeTaHoNa ¥ TUMETWIOBOTOo 3¢upa. MexaHn3M, KHHETHKA, KaTaln3aTophl Iporecca

10 Cuntes @umepa-Tpomma. MexaHu3Mm, KHHETHKA, KaTalu3aTopsl nporecca. CenekruBHoe runpupoBanue CO B
N30aJIKaHBl U N300JIeHUHBI

11 OxucnuTenpHas KOHACHCAIMs MeTaHa. MexaHu3M, KHHETHKA, KaTaIu3aTopsl polecca.

12 Karanutiueckast 04MCTKa IPUPOJHOTO ras3a oT cepbl. MexaHu3M, KWHETHKA, KaTaJIu3aTopshl Ipolecca

13 Karanuzaropsl runpupoBaHus. XUMH3M, MEXaHU3M M ypaBHEHHE KMHETHKH Ipouecca. THI MpOMBIIUICHHBIX
KaTaJn3aTopoB. TeXHOJOTHs CHHTe3a KaTaau3aToOpoB T'MIPHUPOBAaHUA. BnusHue yclIOBUI NMPUTOTOBICHUSA U
00paboTKM KaTajin3aTopoB Ha UX CBOICTBa

14 Karanuzatopsl qeruapupoBaHusi alu(paTHuecKuX yriieBOJOPOIOB. XUMHU3M, MEXaHU3M, KHHETHYECKUE CXEMbI
mporecca. THIbl KaTaIN3aTOPOB AETHAPUPOBaHMs. TeXHOIOTHs IPUTOTOBJICHHS KaTaJIM3aTOPOB

15 KaranuzaTops! AerHIpupoOBaHUs apOMaTHYECKUX YITICBOJOPOJIOB. XUMH3M, MEXaHU3M, KUHETHUECKHE CXEMBI
nporecca. THIBI KaTaJH3aTOPOB AeTHAPUpPOoBaHHs. TEeXHONOTHS IPUTOTOBICHHUS KaTaJH3aTOPOB

16 Karanuzatopsl KaTHOHHOW ToOJMMepH3alMi. XHMHU3M, MeEXaHU3M, Ipouecca. THIBI KaTalu3aTOPOB.
Cy1ecTByIOIKE MPOMBIIYICHHBIE TEXHOJIOTUI

17 Karanuzatopsl aHMOHHOM moimMepu3anuu. XHUMH3M, MEXaHU3M, Ipoluecca. THIBl KaTalau3aTOpOB.
CymecTByIOIHE NPOMBIIICHHBIC TEXHOIOTHH

18 Kartanmzatopsl pagukaabHOW TONMMEpH3alMHM. XHMH3M, MEXaHH3M, IIporecca. THObl KaTaJlU3aTOpOB.
CymecTByIOIHE NPOMBIIICHHBIC TEXHOIOTHH

19 KucnorHo-ocHOBHOW KaTtanmu3. KHCIIOTHBIE M OCHOBHBIE IEHTPHI B TI'€TEPOTCHHOM KaTaiH3e. MeXaHH3MEI
KHCJIOTHO-OCHOBHOT'O KaTaln3a

20 MeMOpaHHBIN KaTan3

21 MesxhazHbIi KaTan3

22 BudazHenii kaTamm3 (KaTajan3 B HOHHBIX KUIKOCTSX).

23 KaTanus B cpelie CBepXKpUTHYECKHX pacTBOPHUTEINCH

24 Hanokaranms. HaHopeakTopsl

25 MeTaJUTOKOMIJIEKCHBIN KaTaJIn3: OCHOBHBIE THITHI peakIyi, MEXaHWU3M

ITpuMepbl MpakTUYECKUX 337a4 KOHTPOJIBbHOM padoThI
Ne VcnoBus 3agaun
BapuaH
Ta

1 [Ipou3BOIUTETFHOCTh YCTAaHOBKH OIHOCTAIMIHOTO IEeTHApPUpOBaHUSA H-OyTraHa coctaBmsger 2900 xr
Oyragnena B yac. Ompenenuts o0beM KOHTAaKTHOW Macchl, €Cii 00beMHas CKOPOCTh MapoB H-OyTaHa
paBHa 270 06bEMHOE COOTHOIIICHHUE KaTaJIM3aToOpa U TEIUIOHOCHUTENS paBHO 1:2,1, cTeneHs KOHBEPCHH H-
OyraHa 22%, CENeKTUBHOCTH 1o OyTanueny 54,3%.

2 [Tpou3BOIUTENBHOCTh YCTAHOBKH OJHOCTaIUIHOIO JETHAPUPOBaHUs H-OyTana cocrtaBisieT 2750 kr/d.
OnpenenuTh 00BEM KOHTAKTHONW MAacchl, eclM OObeMHas CKOPOCTh apoB H-OyTaHa pasHa 280 ul,
00BEMHOE COOTHOIIEHHE KaTalan3aTopa W TEIJIOHOCHTENs paBHO 1: 2.3, cTemeHb KOHBEpcHH H-OyTaHa
24%, celeKTUBHOCTD 10 OyTanueny 54,8%.

3 [Ipou3BOANTENHFHOCTh YCTAaHOBKH OIHOCTAIMIHOTO NeTHApPUpOBaHMSA H-OyraHa coctasmser 3400 xr
Oyraanena B yac. OmnpeznennuTh 00beM KOHTAaKTHOM MaccChl, ecii 0oObeMHasi CKOPOCTh IapoB H-OyTaHa
pasHa 300 4!, 06BEMHOE C OTHOIIEHHE KATANTU3aTopa U TEMIOHOCUTENS PaBHO 1:2, CTENEHbh KOHBEPCHH H-
O0yrana 30% , CENeKTHBHOCTH 10 OyTamueny 55%

4 Omnpenenuts 00BEMHYIO CKOPOCTH IapoB H-OyTaHa B pEakTOpe OAHOCTAJUHHOTO IETHIPUPOBAHMS H-
OyraHa OyTaJaWeH, €clIM NPOM3BOAWTEIBHOCTh ycTaHOBKM paBHa 3000 kr OyramueHa B 4ac, oObeM
Karanusatopa pasHa 45,7 M3, crenens konBepcun H-Oytana 20%, CENEKTMBUBHOCTH 110 OyTaaueny 54,5%

5 Omnpenennts 00bEMHYIO CKOPOCTh IApOB H-OyTaHa B peakTOpe OJHOCTAAMHHOIO JIETWAPHPOBAHHUS H-




OyraHa OyTaaWeH, €ciM NPOM3BOAWTEIBHOCTh ycTaHOBKM paBHa 3400 kr OyramueHa B 4ac, oObeM
karanusatopa pasen 29,9 Mm%, crenens konBepcuu H-OyTtana 30%, cenekruBHOE 1o Gyraaueny 55%

Ha ycraHOBKE KaTaJuTHYECKOTO JETHIPUPOBAaHUs H300yTaHa C IICEBLOOKIKEHHBIM CIIOEM KaTalll3aTtopa
monmy4aror 13 787 kr m3o0yreHa B uac. OmpenenuTs AWAaMETp W BBICOTY pPEaKTOpa, €CIH CTEICHb
KoHBepcuHn n300yTa paBHa 41%, celeKTHBHOCTH 1O m300yTeHy 75,4 % OOBEMHass CKOPOCTh IapoB
u300yTana 444 4, mnotHocTh mapos u3 GyraHa 2,59 kr/mM°, HachllHas MIOTHOCTH KaTajnuszatopa 800
Kr/M3, IIIOTHOCTH MceBHOOKMKeHHOro cnos 400 kr/- orHomenue H/D pasro 1,4. BeicoTy oTCTOMHOM
30HBI IPUIIATH PaBHOM 4,5 M

Ha ycTaHOoBKEe KaTalWTHYECKOTO JACTUAPHPOBAHMS IICEBJOOKIDKCHHBIM  CIIOEM  KaTalu3aTopa
nepepabateiBail 46500 xr nzobyrana B gac. OnpenenuTh AaMeTp M BBICOTY PEaKTopa, ecii 0ObeMHas
CKOPOCTh MapoB paBHa 460 4 IUIOTHOCTHL MapoB M300yTaHa B YCIOBMAX mpolecca 2,59 kr/m>, HachIHas
IJIOTHOCTH KaTanu3atopa 800 KI/M INIOTHOCTh TICEBA00XKHMKEHHOTO ciosi 400 kr/m®. BeICOTy OTCTOHHOI
30HBI IPUHATH paBHO# 4,5 M. OtHoterne H/D pasuo 1,4

Ha ycTaHOBKE KaTaJUTHYECKOTO JETHIPUPOBAaHUs H300yTaHa ¢ TICEBIOOKIKEHHBIM CIIOEM KaTall3aTtopa
mony4yarorT 13840 xr u3oOyrena B yac. Ompenenuts IUAMETP W BBICOTY PEAKTOpa, €CIIA CTCICHb
KOHBepcuH n300ytaHa paBHa 40,6%, CENEKTUBHOCTB MO M300yTeHY 76,2%, 00beMHasl CKOPOCTh IapOB
u300yTana 443 4, mnoTHOCTh mapa u300yTaHa 2,59 kr/m®, HachlHAs ILIOTHOCThL KaTamusatopa 800
Kr/M3, IIOTHOCTB TICeBA00KMKeHHOro c1os 400 kr/m3, otHomenue HID pasuo 1,4. BeicoTy oTcToiiHOM
30HBI IPUHSATH paBHOH 4,5 M

Ha ycTaHOBKE KaTaqUTHYECKOTO JETHIPUPOBAHUS H300yTaHa C TICEBIOOKIKEHHBIM CIIOEM KaTalu3aTopa
mormy4daror 13 920 kr m3o0yreHa B dac. OmpenenuTs AWaMETp W BBICOTY PEAaKTOpa, €CIIM CTETICHb
KOHBepcuH m300yTaHa paBHa 40,8%, ceneKTUBHOCTH 1Mo M300yTeHY 75,5%, 00beMHas CKOpOCTh IapoB
u300yTana 471 4, mnotHocTh mapoB M300yTaHa 2,59 Kr/mM°, HachlMHAs ILIOTHOCThL KaTajnusaTtopa 800
Kr/M%, IOTHOCTH HceBA00KUKeHHOro cnos 400 kr/m%, orHomenue HID pasno 1,4

10

B aguabaTuueckoM peakTope IerMIPHPOBAHHEM H3OMNEHTEHOB moiydaroT 3500 kr u3ompeHa B Hac.
OnpenenuTs Maccy KaTalu3aropa B PeakTope, €ClIM CTEIeHb KOHBEPCHU H3O0NEHTeHOB paBHa 41%,
CeJIEKTUBHOCTh MO u3ompeHy 75,3%, a mpousBoauTensHOCTh | T KarammsaTopa cocTaBiseT 620 kr
HU30IICHTCHOB B 4ac

11

B agmabatuyeckoM peakTope NETHIPHUPOBAHUEM H30MEHTEHOB Npou3BonsaT 3580 Kr M3ompeHa B 4ac.
Onpenenuts Maccy KaTajlu3aTopa B peakTope, €ClIM CTeleHb KOHBEPCHM H30MeHTeHOB paBHa 40,5%;
CEJIEKTUBHOCTH TI0 M30TpeHy paBHA 76%, a MPOU3BOAUTENBHOCTh | T KaTalu3aTopa COCTaBIsAeT 625 Kr
N30TICHTEHOB B 4ac

12

B mrapoBoM peakTope Ha CTallMOHAPHOM CJIO€ KaTaJIM3aTopa IPOBOJAT JAETHAPUPOBAHIE N30TIEHTECHOB /10
n3ornpeHa. Pacxo TEmIoTHl A KOMIEHCAMH SHAOTEPMUYECKOro 3G QeKTa peakiy JIeTHAPUPOBAHUS
cocraBisier 1820 kBt. Ompenenuts Maccy KaTtaiam3aTtopa B peakTope, eClid TeIuioBoi 3 dekt peakimm
naeruapuposanus paseH 1870 k/Ixx Ha | kr n3omnpeHa, cTeneHb KOHBEPCHH H30IMeHTe: HOB paBHa 40,5%),
CEJIEKTUBHOCTh 110 H30IpeHy 76%, Npou3BOAUTENBHOCTh 1 T KaTamu3aropa cocTtaBisieT 620 kr
U30TICHTEHA B Uac

13

B mrapoBoM peakTope Ha CTalMOHAPHOM CJIO€ KaTalu3aTopa IPOBOJAT AT HPUPOBAHIE H30TIEHTEHOB JI0
n3ornpeHa. Pacxox TemaoTel Ui KOMIEHCAIMU SHI0TEPMHUUECKOro- A QeKTa peakuuu IeruIpupoBaHus
cocrapisier 1845 kBt. Onpenenuts Maccy KaTajau3aTtopa B peakTope, eclii TeIUIOBOH d(PQeKT peakiuu
neruapupoBaHus paBeH 1845 x/[x Ha | Kr nm3ompeHa, CTeNeHb KOHBEPCHM H3OMEHTEHOB paBHa 41%,
CEJIEKTUBHOCTh MO H30MpeHy 75,8%, Npou3BOAUTENHHOCTh | T KaTamm3artopa cocTaBiser 623 kr
HU30IICHTCHOB B Hac

14

B miapoBoM peakTope Ha CTAI[MOHAPHOM CJIO€ KaTalu3aTopa MPOBOST ACTHAPUPOBAHUE U30NIEHTEHOB JI0
n3onpeHa. OmnpenenuTh 4YacoBOW OOBEMHBI pacXoJ TOIUTMBHOTO Tra3a i KOMIICHCAIMH
sHIOTepMHYEeCcKOro 3(dekra peaknuu ACTHUIPUPOBAHUS, €CIIM Ha YycTaHOBKY moxmaercs 40210 xr
M30IEHTEHOB B 4ac, CTENeHb KOHBEPCUHU M30IeHTeHOB paBHa 40,8%, celeKTUBHOCTH 1O M30mpeHy 75,3
TemyioTa cropanus rasa 33 000 kJ[x/m3, Temosoii 3QdexT peakuun neruapuposanus 1870 k/lx na 1 kr
H30IpeHa

15

[Tpou3BOANTENBHOCTh YETHIPEXIOTOYHOI'O PEaKTOpa I0 MponmieHy coctasiser 1370 kr/4, mcxomnoe
chIpbe (IpOoTaH 1 BOASIHOM T1ap) MOAI0T B MacCOBOM cooTHomeHnu 1 : 1,62. Ternosas HanpsokeHHOCTH |
M? IIOIIAId HOBEPXHOCTH PaMaHTHBIX Tpy6 94 kBT, KonMuecTBo nepeaasaeMoii Temnotsl 2280 kJx Ha
1 xr moctynaromieit cmecu. OnpeaenuTs JJIMHY TPYO pagiaHTHON CEKIMU OJHOTO MOTOKA, €CIIM TUaMeTp

TpyOBI paBeH 72 MM, a CTeIIeHh KOHBEPCHH IIPOIIaHA B MPOIMIEH cocTaBiser 18,7%.

16

[Tpou3BOANTENHFHOCTh YETHIPEXIOTOYHOTO peakTopa MO MpommiIeHy coctasiser 1360 kr/4, mcxomgHoe
chIpbe (TIpOTIaH W BOJASHON mMap) MOAaroT B MaccoBoM cooTHomeHuH 1 : 1,43. CtemeHb KOHBEpPCHH
nponaHa B IIPONUJIEH cocTaBisieT 18,4%, obmas juuHa Tpyd 580 M, TemoBas HanpsKeHHOCTh 1 M2
IUTONIA M IOBEPXHOCTH paJuaHTHBIX TpyO 88 kBT, kommuecTBo nepenaBaemoii remtorsl 3800 x/x Ha 1




KT HOCTyHaIOIIIeﬁ CMCCH. OHpeHeJ’II/ITL AUaMETP pr6 pa[[HaHTHOﬁ CCKIIMU OHOI'O IOTOKa

17 [Tpou3BOANTENBHOCTh YETHIPEXIOTOYHOI'O PEAKTOpa IO MpomieHy cocraBisieT 1330 kr/4, mcxoaHoe
ceipbe (IPOMaH W BOJSHOW Map) MOJAIT B MAaccoBOM cooTHomieHuu 1 : 1,52. CremeHb KOHBEpCUU
nponaHa B TPOMHIEH cocTaBasieT 18%, obmas mmHa Tpy6 592 M, TemoBas HampsKEHHOCTh 1 M2
TUTOIIAAN TIOBEPXHOCTH paguaHTHBEIX TpyO 90 kBT, kommdecTBo nepemnaBaemMoii TernoTsl 2840 x/Ix Ha 1
KT noctynaroniei cMecu. OnpenenuTs quaMeTp TpyO pafnaHTHOM CEKIIMU OJHOTO MOTOKA

18 [Ipou3BOANTENFHOCT YETHIPEXIIOTOYHOTO peaKkTopa 1o mpommieHy 1350 xr/4, mcxogHoe crIpbe (IIponaH
1 BOJSHOHM IMap) IMoJaloT B MaccoBOM cooTHomeHnH 1:1,5. CremneHp KOHBEpCHH MPOIAaHA B MPOMIICH
cocrapisier 19%, obmas jmmHa Tpy6 576 M, TEmIoBas HANpSHKEHHOCTh | M? IUIOMAAM TOBEPXHOCTH
pamuaHTHEIX TpyO 92 kBT, KonmmdecTtBo mepemaBaeMoit TerioTel 3280 k/k Ha 1 Kr MCXOXHOW CMeECH.
Onpenenuts AuaMeTp TpyO paJuaHTHOW CEKIMH OJJHOTO MOTOKa

19 [Tpou3BOANTENBHOCTh JIBYXIOTOYHOM TpyO4yaTod meuw, paboTaiolmiell B «IIPOMMICHOBOM» PEKHME,
cocrapisier 1430 kr nponmieHa B yac. Onpenenuts AuamMerp TpyO Ieun MacCcoBbIi pacxos OyTaHO-mapo-
BOJASHOM cMecH Ui MOJy4deHUs IPONMIIEHA, €CIM KOJIMYECTBO BOJSHOro mapa cocrasiser 50% ot
UCXOJHOro OyTaHa, CTeleHb KOHBEpCHM OyTaHa paBHa 75%, CelleKTMBHOCTH mo mponuieHy 27,2% a
MaccoBas CKOPOCTh 6YTaHO-Napo-BOJIHON cMecH B TpyOax peaktopa pasHa 153 kr/(m?-c)

20 [Tpou3BOANTEIBHOCTh JIBYXIIOTOYHOM TpyO4yaTrol meyw, padoTalolmeld B «IPONUICHOBOM)» DPEXKHME,
cocraBisieT 1460 kr nmpommieHa B yac. OnpeAenuTh TuaMeTp TPyO Medrd U MacCOBBIM pacxo]] MPOIaHo-
Mapo-BOASHON CMECH, €CIIM KOIMYECTBO BOJSHOIO Iapa, MOAAaBaeMOro B MPOLECC, COCTaBIsAeT 15% ot
Macchl MpOIaHa, CTENeHb KOHBepCHM MpomaHa paBHa 70%, CENEKTHBHOCTb MO mpomnuieHy 27,7%,
MaccoBas CKOPOCTh MPONAHO-NIAPO-BOAAHOM cMecu 193 kr/(m?-c)

21 [Ipou3BOANTENTFHOCTh YCTAaHOBKH OJHOCTAAMWHOTO JETHAPHPOBAaHWS H-OyraHa B OyraameH-1,3
cocraBisger 3000 kr/da. Onpenenuts 00beM KOHTAKTHON MaccChl, ecl 0ObeMHasi CKOPOCTh Ha H-OyTaHa
coctapageT 250 9!, 06BEMHOE COOTHOINEHHE KATAIH3aTOp TEILIOHOCHTENS paBHO 1 : 2,2, cTeleHb
KOHBepcuM H-OyTtaHa 20%, a ceJeKTUBHOCTB 10 OyTaaueHy 54,5%.

22 Iiommaab OBEPXHOCTH TEIJIOOOMEHA TPYO PaJMaHTHOM CEKIMH MUPOJU3HOTO PeakTopa paBHa 158 M2,
OnpenenuTs cheM TuIeHa ¢ 1 M? IIoImaau IoBEpXHOCTH, €ClId B peakTop IocTynaeT B yac 10,5 T cMmecu
9TaHa C BOJSHBIM MapoM, MaccoBas JI0Jis BOASHOTO mapa paBHa 46% OT pacxojia 3TaHa, a BEIXOJ dTUJICHA
coctaBiisieT 54,2% B pacueTe Ha HCXOJHBIN TaH.

23 B TpyOuatelii peaktop moctymaer B yac 8000 M® cMecH 3TaHa ¢ BOJASHBIM NapOM B MOJBHOM

cootHomenuu 1,4 : 1. Teroas HanpskenHocTh 1 M2 wiomaau [ToBepXHOCTH TPYO paiMaHTHON CEKIUK
46 kBT, pacxon mepenmaBaemoii Termotel 8900 k/x Ha 1 Kr oOpasyromerocs 3twieHa. OnpenenuTsb
IUTOIIA b TTOBEPXHOCTH TEINIOOOMEHA TpyO PagMaHTHON CEKLMH, €CIH CTENEeHb KOHBEPCHH 3TaHa paBHA
76%, a CEeNEeKTUBHOCTb MO ITHIEHY 69%.

24 [Ipou3BoAUTENHFHOCTh TPYOUATOTO IBYXNMOTOYHOTO peakropa 3700 Kr 3TWiIeHa B Yac. DTaH MOCTYIACT Ha
IIUPOJIM3 B CMECH C BOASHBIM IapoM, MaccoBas a0isl kKotoporo pauna 41%. OnpenenuTs BHYTpEHHUH
JuaMeTp TPyObl, ECIIM MaccoBas CKOPOCTh [apOra3oBoi cMecH B cedeHuH TpyObl pauna 120 xr/(m%*c),
CTENEHb KOHBEpPCHU 3TaHa 76%, a CeNeKTUBHOCTH 1o 3TuieHy 70%

25 Baytpennnit quameTp TpyObl ABYXIIOTOYHOTO peakTopa paBeH 124 MM, MaccoBas CKOPOCTh Mapora3oBOn
cMecH B ceueHHH TpyObl 125 kr/(M?*c). Ha nuposus mojaroT 3TaH B CMECH ¢ BOJSAHBIM [APOM B MOJILHOM
cootHommeHuu 1,4:1. OnpenenuTs HMPOU3BOAUTEIBHOCTh PEaKTOpa IO 3THIIEHY, €CIHM BBIXOJ ITHJICHA
cocTaBisieT 55% B pacueTe Ha UCXOHBIN ITaH.

8. OueHka pe3yJIbTaTOB OCBOECHHS THCIUIIHHBI

8.1. Kputepuu olLeHMBaHHSA CTENEHM IIOJHOTHI M KAayecTBa OCBOEHUS KOMIIETEHIMHA B
COOTBETCTBUHU C IJIAHUPYEMBIMHU pe3yJIbTaTaMH 00ydeHus npuBeaeHsl B [Ipunoxenun 1.

OrneHka OcBOEHUS JUCHUIUIMHBI «OCHOBBI KaTainu3a B HedTenepepaboTKe» MpenycMaTpuBaeT
HCITOJIb30BAaHNE PEUTHHTOBOM cHUCTEMBL. HOpMATHBHBIN PEUTUHT JUCHUIUIMHBI 34 CEMECTP COCTABIISAET
100 Gamnos. ITo uroram cemectpa Oayulbl peHTHHra MEPEeBOIATCS B NATHOAIBHYIO CHCTEMY I10
CIEAyIOUIEH IIKaJe:

91-100 0amIoB — «OTIUYHON;

76-90 6amta — «XopomIoy;

61-75 6anmioB — «y1OBIETBOPUTEILHOY;



oOyJaromuxcsi 09HON (OpMbI 00YUeHHsI TpeicTaBlieHa B Tadnwmie 8.1.

60 6ayTOB M MEHEe — «HEYIOBJICTBOPUTEITHHOY.

8.2. PeliTuHroBas cucreMa OIl€HUBAHUA CTEIIEHHU ITOJHOTHI M Ka4eCTBA OCBOECHUS KOMIIETEHIIUN

Tabnuna 8.1
Ne .
. Bunbl MeponipusiTuil B paMKax TEKYLIETO KOHTPOJIS KonngectBo 6aios
1 Texymias arrectanus
1. PaboTa Ha IpaKTHYECKUX 3aHATHIX 0-20
2. TectupoBanue 0-10
NTOI'O 3a nepByto TEKYIIYIO aTTECTAIUIO 0-30
2 TeKyllas aTTecTaluus
1. PaboTa Ha IpaKTHYECKUX 3aHATHIX 0-20
2. TectupoBanue 0-10
NTOTI'O 3a BTOpYIO TEKYIIYIO aTTECTAINIO 0-30
3 TeKyIas aTTecTaIus
1. Pabota Ha MpaKTUUECKHUX 3aHATHAX 0-20
3 HTorosoe TecTupoBaHue 0-20
HNTOI'O 3a TpeThI0 TEKYIIYIO aTTECTAIUIO 0-40
BCET'O 0-100

oOyuaromuxcs 3a04Hoi (hopMbI 00ydeHHs mpecTaBieHa B Tadnuie 8.2.

8.3. PeliTunroBas cucreMa OLCHUBAaHUA CTCIICHHU IIOJIHOTBI K KAa4€CTBa OCBOCHUA KOMHCTCHHI/Iﬁ

Tabnuma 8.2
o
L\r/'n Buns! MmeponpusaTuii B paMKax TEKyIIEro KOHTPOJIS Komuaecto 6annos
1. BrInonHeHne KOHTPOIbHOM paboThl 0-21
2. Pabota Ha PaKTUYECKHUX 3aHATHIX 0-30
3. HToroBoe TecTupoBaHue 0-49
BCET'O 0-100
9. YueOHO-MeTOAMYEeCKOe M MH(pOPMaHOHHOE o0ecnevyeHne TUCIUIIIHHBI

9.1. Ilepeuenpb pekoMeHIyeMOH JIuTepaTypsl npezacTasiieH B [Ipunoxenun 2.

9.2. COBpeMCHHBIe HpO(I)eCCI/IOHaJ'ILHLIe 0asbl JaHHBIX H I/IH(i)OpMaL[I/IOHHBIC CIIPpaBOYHBIC
CHCTEMBI.

1. DnexkTpoHHbIH KaTanor/DnekTponHas oudmuoreka TUY — http://webirbis.tsogu.ru/

2. DnexTpoHHass HedrerazoBas Oubmuorexka PI'Y Hedtu u raza um. ['yOkuna (Poccuiickuii
rOCY/IapCTBEHHBIN yHUBepcUTeT HeTH 1 ra3a um. .M. I'yokuna) — http://elib.gubkin.ru/

3. Dnexrtponnas Oubmmoreka YI'HTY (Ydumckuil rocynapcTBeHHbIM He(TSIHOW TEXHUUECKUIH
yuuBepcutet) — http://bibl.rusoil.net
4. DOnextponHas O6ubanoreka YI'TY (YXTUHCKUI TOCYIapCTBEHHbBIM TEXHHUYECKUH YHHUBEPCUTET) —
http://lib.ugtu.net/books
5. Hayunas snexkrponnas oubmmoreka ELIBRARY.RU — http://www.elibrary.ru

6. DnekTpoHHO-OMOIMOTEeYHas cucTeMa «Jlanb» — https://e.lanbook.com

7. Dnexrponnas 6ubamoreka FOPAWUT — https://urait.ru/



http://webirbis.tsogu.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.elibrary.ru/
https://e.lanbook.com/
https://urait.ru/?utm_source=outlook&utm_medium=signature&utm_campaign=test_sign&utm_content=text

8. Cucrema noIepKKH AUCTAaHIIMOHHOTO 00yuenus — https://educon2.tyuiu.ru/

9.3. JlumeH3noHHOE M CBOOOJHO pACHpPOCTpaHSIEMOE MPOrpaMMHOE oOOecreueHue, B T.d.
OTEYECTBEHHOT'O MPOU3BOJICTBA:
- MS Office (Microsoft Office Professional Plus);
- MS Windows.

10. MaTepI/IaJILHO-TeXHI/I‘leCKOQ odecmeyeHue AUCIHHUIIIMHBI
HOMCH_IGHI/IH A1 IpOBCACHUA BCEX BHIOB pa6OTI:>I, MpEAYCMOTPCHHBIX y‘Ie6HBIM I1IJIaHOM,

YKOMILIEKTOBaHbI HEOOXOIMMBIM 000PYJIOBAHHEM U TEXHHUECKUMHU CPEICTBAMHU O0yUCHHUS.
Tabmuma 10.1

HaunmenoBanue HanMenoBaHue nomemeHui As IpoBEACHUS Anpec (MECTOIIOIOKEHHUE)
Y4eOHBIX PEIMETOB, BCEX BUJIOB YUCOHOU EATCIHLHOCTH, TOMEIIECHUH IJIs1 TPOBEJCHUS BCEX
KYPCOB, AUCIUILINH MPEeAYCMOTPEHHON yUeOHBIM IJIAHOM, B TOM BHUJIOB YUeOHOH NIeATEIbHOCTH,
(Monyneit), mpakTHKH, YUCJIC TIOMEILICHUS 111 CAMOCTOSTCIBHOM PeAYCMOTPEHHON YIeOHBIM
Ne HHBIX BUJIOB y4eOHOM paboThl, ¢ yKa3aHUEM NEPEYHs] OCHOBHOTO IUIAHOM
n/n JIeSITeTIbHOCTH, 000pynoBaHus, y4eOHO-HATIISIHBIX TOCOOHIA
TIPENYCMOTPEHHBIX
Y9eOHBIM TUTaHOM
00pa3oBaTebHON
TIPOTPaMMEI
JIeKIIMOHHBIC 3aHATHSI: 626158, Tromenckas 001,

VYuebHas aymutopus I TpoBeAeHUs 3aHiaTtuil | r. Tobombck, 3oHa BY30B, Ne 5,
JMEKIMOHHOTO THIIA W CEMHHAapCKOrO THIA | Kopil. 1, kab. 411

(mpakTHYecKUe  3aHATHA);  TPYNIOBBIX U
WHAMBUIYaNbHBIX  KOHCYJNBTAIlMH; TEKYyILEro
KOHTPOJISI U IPOMEKYTOUYHON aTTeCTalllu.
OCHaIIEHHOCTE!

VYueOHast MeOenb:  CTOJBI, CTYNbS, JOCKa
ayJIUTOpHasl.

Kommiiekt MynsTUMETUITHOTO 000pyIOBaHUS:
MIPOEKTOP, FKPaH, HOYTOYK.

[IpakTuueckue 3aHATHSL: 626158, Tromenckast 00i1.,

VYueOHas aymutopus IS mpoBedeHUs 3aHsaTtuil | r. Tobombck, 3oHa BY30B, Ne 5,
JNEKIMOHHOTO THIIA W CEMHHAapCKOro THIA | Kopil 1, kab. 411

(mpakTHYeCKUe  3aHATHS),  TPYNIOBBIX U
WHAWBHAIYANbGHBIX  KOHCYNBTAIWH;  TEKYILIETro
OCHOBBHI KaTan3a B KOHTPOJISL ¥ IPOMEXYTOYHOM aTTeCTaIIH.

1 He(TenepepaboTke OcCHaIEHHOCTh:

VYueOHast MeOesb:  CTOJBI, CTYNbS, JOCKa
ayJIUTOpHasl.

KoMIiekt MymabTUMEIUHHOTO 00OpYyIOBAHMS:
MIPOEKTOP, dKpaH, HOYTOYK.

IMomerieHne st CaMOCTOSITEIbHON paboTel | 626158, TromeHnckas o0,
00y4aIOIUXCsl ¢ BO3MOXHOCTHIO ToAKIoueHus | I. Tobombek, 3oma BY3oB, Ne 5,
K cetu «MHTEpHET» U obecneyeHneM noctyna B | Kopi. 1, ka6. 208

JJIEKTPOHHYIO nHdopmannonHo- | 626158, Tromenckast 001,
00pa3oBaTEIBHYIO cpeny: HOYTOYKHU B | . Tobomeck, 3oHa BY3o0B, Ne 5,
KOMILIEKTE. kopm. 1, xab. 220

KaOwumner, OCHAIIEHHBIHI KOMIBIOTEepHOH | 626158, TromeHcKkas 0011,

TEXHUKOW C BO3MOXHOCTHIO MOAKIIOUeHHs K | I. Tobonbck, 3oHa BY3o0B, Ne 5,
cetn «VHTEepHET» W HajguMuMeM JocTyma B | kopmyc 1, kab. 105

3JIEKTPOHHYO nHPOPMALNOHHO-
0o0pa3oBaTeNbHYI0 Cpely OpTaHW3alud  JUIs
00yJaromuxcsi U3 4rciia JIUIl ¢ OrPaHUYCHHBIMHI



https://educon2.tyuiu.ru/course/view.php?%20id=3933

BO3MOKHOCTSIMH 3/JOPOBBSL.
OcCHaIIEHHOCTB!

Pabounii cTonm IS WHBAIMIOB-KOJIICOYHHUKOB
OJTHOMECTHBIH;

Kommnelorep B KOMIUIEKTE, HWHTEPAKTUBHBII
JICIIIeH, BeO-Kamepa.

Kaburer mma  Tekymero  KoHTpons W | 626158, Tromenckas o0,

MPOMEXYTOUYHOW  arTectamuu  —  kabuHer | T. ToGonbck, 3oHa BY30B, No 5,
3JIEKTPOHHOI'O TECTUPOBAHUSL. koprryc 1, kab. Ne 323
OcHaEHHOCTD:

VYuebOHast MeOellb: CTOJbI, CTYJIBSL.
Komnbrorep B KOMIJIEKTe, MPOEKTOP, IKpaH,
MOHOOJIOKH B KOMILJIEKTE.

11. Metoanuyeckue ykazanusi mo opranuszamuu CPC

11.1. Meroanueckue ykazaHus 110 IOATOTOBKE K IMPAKTUYECKUM 3aHATUSM.

[IpakTryeckue 3aHATHS HA MPOTSHKEHUU U3YUEHHSI Kypca SBISIOTCS OAHON U3 OCHOBHBIX (hOpM
ayauTopHOM paborel. OcCHOBHAasg 3ajaya MNPAKTUYECKUX 3aHATUH 3aKJII0YaeTcss B TOM, YTOOBI
paclIUpuTh U YIIIyOUTh 3HAHUS OOyYaroIMXCs, MOJYYEHHbIE MMM Ha JIEKIUSIX U B pe3ysibTare
CaMOCTOSITENIbHONW padoThl C yueOHMKAMHU U Y4€OHBIMH MOCOOMSIMM, HAYYHOH M HAyYHO-TIOMYJISIpHON
outepatypoil. Ha mnpakThueckux 3aHATHSAX 0O0ydaroliMecs BBIIOJHSIOT 3aJlaHUsl IPAaKTHYECKOTO
Xapakrepa. 3aHATUS JAlOT BO3MOXKHOCTh OCYILECTBIIATH KOHTPOJIb 3a CaMOCTOSTENIbHOM paboToi
00yJarImuXCcs, NTYOMHON ¥ MPOYHOCTHIO X 3HAHUH.

[IpakTHyeckue 3aHATUS OPraHU3YyIOTCS C HCIOJIb30BAaHMEM DA3JIUYHBIX METOJIOB O0ydeHus,
BKJIIOUasi MHTEPAaKTHUBHbIE (paboTa B MajbIX TpyIIax, pelleHne NpakTUYecKuX 3aaaHuil). B npouecce
HNOJArOTOBKM K NPAaKTUYECKUM 3aHATUSAM oOydvaroliuecss MOryT npuOeratb K KOHCYJIbTalUsAM
npernoaaBaress.

Ha npakTuueckux 3aHATHSAX MOJPOOHO paccMaTpUBAETCs] OCHOBHOW TEOPETUYECKUNA MaTepHal
JUCIUIUIMHBL. K KaX1IoMy NpakTUYeCKOMY 3aHATHIO cleAyeT MpopaboTaTh JEKIMOHHBIA MaTepHral 1o
TEMe WM M0 y4eOHUKY.

[loaroroBka K KaXJ0My HPaKTHYECKOMY 3aHSTHIO BKIIIOYAET 3allOMMHAHUE OINpeesIeHUN
OCHOBHBIX TEPMUHOB, IPOPAOOTKY BONPOCOB HA JAHHYIO TEMY.

B nponecce moAroToBKM K MpakTUYECKUM 3aHATUSM HEOOXOAMMO 00paTUTh 0c000€ BHUMaHUE
Ha CaMOCTOSATEJIbHOE U3yUeHHE PEKOMEHI0BaHHOM nuTepatypsl. [loaTroMy camocrosTenbHas pabora ¢
yueOHMKaMH, Yy4yeOHBIMH MOCOOMSIMHM, HAay4YHOM, CIpPaBOYHOM JHMTEpaTypod, MaTepuaiamu
nepuoMveckux u3naHuid u MHTepHeTra sBisercs Haubosee H(PPEKTUBHBIM METOJOM MOJIY4YEHUs
JOTIONTHUTEbHBIX ~ 3HAHWW, TMO3BOJISIET 3HAUYUTEIBHO  AaKTUBU3UPOBATh  IMPOLECC  OBJIAJCHUS
uHpopmanuei, cnocoOcTByeT 0oJiee rIy0OKOMY OCBOCHHUIO H3y4yaeMOro MaTtepuaia.

11.2. MeTroauueckue yka3aHus 0 OpraHU3aIlKi CaMOCTOSATEIbHOM paboTHI.

BueaynutopHas camocTosTenbHas paboTa oOydaroluxcsl MpeicTaBisgeT coO0M Joruueckoe
NPOJIOJDKEHUE ayIWTOPHBIX 3aHATHH. BHeayauTopHas camocTosTelbHas padoTa BBIMOTHAETCS
00yJalomMMHUCS TI0 33JaHUIO TIPErojaBaTeis, HO 0e3 ero HENOCPEACTBEHHOTO yJacTHs. 3aTpaThl
BPEMEHHM Ha BBINIOJHEHUE 3TOW pPabOTHI pErJaMeHTHPYIOTCS pabouuM y4yeOHBIM IIaHOM. Pexum
paboThl BBHIOMpaeT caM OOY4YaroUUiics B 3aBHCHUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX
YCIOBUH.

CamocrosaTenbHass paboTa MOXKET OCYHIECTBIATbCS WHAWBUIAYAIBHO WM TpYNINaMH B
3aBUCUMOCTH OT IIeJId, 00beMa, KOHKPETHOM TEMATHKH CAMOCTOSITEIIbHOM padOThI, YPOBHS CIIOKHOCTH,
YPOBHSI YMEHUH 00yJaromuxcs.



CamocrosiTennpHass paboTa BKIIOYaeT B ceOst pabOTy C KOHCHEKTOM JICKIMH, HW3Y4YCHHE U
KOHCIIEKTUPOBAHNE PEKOMEHIYeMON TUTEPATypPhI, MOATOTOBKY K Ta0OPaTOpHBIM paboTaMm, OTYETOB IO
nabopaTOpHBIM paboTaMm, TeCTUpOBaHHIO W ap. OOyuwaromuecs IOMKHBI TMOHUMATh COJEPIKAHHE
BBITIOJTHEHHON Pa0OTHI (3HATH OINpPENCICHHS MOHSATUH, YMETh Pa3bsSICHUTh 3HAYCHUE W CMBICI JTFOO0TO
TEPMHHA, XUMUUYECKOI peaKkiun).

KoHTponb pe3ynbTaTOB BHEAYAMTOPHOH CAMOCTOSATEIHHOW pPAOOTHI OOYYAIOIIMXCS MOXKET
OCYIIECTBIISITECS B TpeJesiax BpPEMEHH, OTBEJCHHOIO Ha o0s3areibHble YydeOHbIe 3aHATHS IO
TUCITUIIMHE W BHEAYAUTOPHYIO CaMOCTOSITENIbHYIO paboTy OOydaromuxcsi MO JAMCIHILTIHE, MOXKET
MIPOXOJNTHh B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CaMmocrosiTenbHasi paboTra ¢ mpernojaBaTelieM BKIIOYaeT B ce0s  MHAMBHUIyaJIbHbIC
KOHCYJIbTAIlMM OOYyYaroIIUXCsl B TCUEHUE CEMECTpa.

CaMocTosTenbHas paboTa ¢ TpyNnoi BKIIOYAET MPOBEACHUE TEKYIIMX KOHCYJIbTAIUil mepen
MPOMEKYTOUHBIMH BHJIAMU KOHTPOJISI UM UTOTOBOM aTTECTAIIHH.

CamocrosiTenbHas paboTa oOyuaromierocs 6e3 npenoaBaTes BKIIOYaeT B ce0sl MOATOTOBKY K
Pa3IUYHBIM BHJIaM KOHTPOJBHBIX HCIBITAHHWMA, TMOJTOTOBKY W HAIMMCAHUE CAMOCTOSTEIHHBIX BHJIOB
pabor.

[lepen BBHIMIOTHEHWEM BHEAYAMTOPHOW CaMOCTOSTEILHON pa0OThl OOYYAIOIIMKCS JOJKCH
BHUMATEJIBHO BBICITYIIATh MHCTPYKTAXK MPENO/IaBaTeNsl MO BHIMOIHEHUIO 3aJJaHusl, KOTOPBIA BKIIOYAET
oTpesieNICHUE TSJIN 3aJIaHus, €T0 COJIepKaHUe, CPOKU BBITIOIHEHUS, OPHCHTUPOBOYHBINA 00BEM padOTHI,
OCHOBHBIE TpeOOBaHUS K pe3ylbTaTaM paloThl, KPUTEPUHU OLEHKU. B mpolecce HHCTpyKTaxka
MPeroAaBaTellb MPeAYIPEkKTaeT 00YIAOIIUXCS O BO3MOKHBIX TUITUYHBIX ONIMOKaX, BCTPEUAIONTUXCS
IIpY BBINOJIHEHUU 3a/1aHusl. B kadecTBe popM U METOOB KOHTPOJISl BHEAYIUTOPHOM CaMOCTOSITENbHOM
paboThl OOYYAIOIIMXCS HWCIOJB3YIOTCS ayJUTOPHBIC 3aHATHS, AaTTECTAI[HOHHBIC MEPOIPHUATHS,
CaMOOTYETHI.

Kputepusimu OIeHKH pe3ysbTaTOB BHEAYTUTOPHOU CAMOCTOSATEIHHOUW PabOThI 00YJaroIIerocs
ABIIIOTCS: YPOBEHb OCBOCHHS OOy4arommmcs Y4eOHOro Marepuaia; yMEHHe OOydarouierocs
UCIIOJIb30BaTh TEOPETUYECCKHUE 3HAHUS MPHU BBIOJHECHUHM MPAKTHYECKUX 33JlaHUH; 00OCHOBAaHHOCTh U
YEeTKOCTh U3TIOKEHUS 0TBeTa; 0pOpMIIEHHE MaTepraia B COOTBETCTBUHU C TPEOOBAHUSIMHU.



Juctummaa: OcHOBBI KaTayin3a B HeT(hernepepadoTke

[Tpunoxenue 1

I[Inanupyemble pe3ybTaThl 00yueHHs 1Jis1 GOPMHUPOBAHUSA KOMIIETEHIMU U KPUTEPUH UX OLleHUBAHUS

Kon, nanpasnenne noaroroBku: 18.03.01 Xumudeckas TEXHOIOTH
HampasieHHOCTh: XUMHUYECKasi TEXHOJIOTHSI OPraHUIECKUX BEIICCTB

Kon xomnereHInu

Kopn, HaumeHoBaHme

Kon 1 HanmMeHoBaHHe
pe3yiabpTata 00y4eHuUs

Kpurepun orieHnBaHMs pe3yabTaTOB 00yUdCHUS

HNIK 110 AUCIUIUINHE
A Aty 12 3 4 5
(Moty1t0)
OIlK-2.1 3Hats: HE 3HAET | JEMOHCTPUPYET XOpOLLIOo 3HAET | OTVIMYHO 3HAeT
Hcnonw3yer 3HaHUA SaKOH(;MC HOCTH 3aKOHOMEPHOCTH HETOJIHbIe 3HAHHS | 3aKOHOMEPHOCTHU 3aKOHOMEPHOCTH
MaAaTCMaTUYCCKHUX, p KaTaJIUTUYCCKUX SaKOHOMepHOCTeﬁ KaTaJIUTHYCCKUX KaTaJIUTUYCCKUX
OIIK-2 Cnocoben KaTaIUTHYECKUX . . .
(1)I/I3I/I‘IGCKI/IX, o peakuuu, BIINSAHUC KaTaJIUTUYCCKUX peakuuu, BIIMSTHUC pcakuuu, BIINSHUC
UCIIOJIb30BaTh peakuuii,  BIHSHHE .
¢busmko- KaTaau3aTropa Ha | peakiuii,  BIMSHHS | KaTanu3aTopa Ha | KaTaam3aTopa Ha
MaTeMaTHYeCKHe, KaTaau3aTopa Ha
XUMHUYECKHX, TEepMOJMHAMUYECKHE, | KaTain3aTopa Ha | TEpMOJAMHAMHUYECKHE, | TEPMOAUHAMHUUECKHE,
(busnueckue, TEPMOIMHAMUYECKHUE,
XUMHUYECKUX KUHETHYECKHE TEPMOJIMHAMUYECKUE, | KUHETHYECKHE KHHETHYECKHE
¢busuko- . KHHETHYECKHE
3aKOHOMEPHOCTEH U XapaKTEePUCTUKU KHHETHYECKHE XapaKTEePUCTUKU XapaKTePUCTUKU
XHMHUYECKHE, . | XapakTepHCTHKH
ux B3aUMOCBsI3ei MPOIIECCOB XapaKTEePUCTUKU MPOIIECCOB MPOLIECCOB
XUMHUYECKHE nporeccos (31)
METOJTHI s | 2 peuieHus 3anadq MPOLIECCOB
el HH 3a1au HpOCbeCCHOHaHBHOﬁ Ymern: MPUMEHATL U HE YMECT NPUMCEHATDH MOXCET MNPUMCHATH H YBEPECHHO MPUMCEHICT CBO60}IHO MPUMEHSACT
Epo (beCCHOHATbHOM JIeSTeIHOCTH. UCIIONIb30BaTh 3HAHUE | U UCIIOJIb30BaTh | MCIIOJIb30BaTh 3HAHHE | M HMCIOJIB3YeT 3HaHHE | M MCHOJIb3YET 3HAHHE
poNM  KaTalnuTH4e- | 3HaHUE poiu | poiu poiu poiau
JIeSITeIbHOCTH
CKHUX CHUCTEM JJIs1 KaTaJIMTHYCCKUX KaTaJIUTUYCCKUX KaTaJIMTHYCCKUX KaTaJIUTUYCCKUX

MO/JICTIMPOBAHUS TEX-
HOJIOTUYECKHX — TPO-
neccos (Y1)

CUCTEM [JI1 MOICIN-
pOBaHUA TEXHOJIOTU-
YCCKHUX IMPOLECCOB

CUCTEM 1A MOACIIH-
pOBaHUA TEXHOJIOTU-
YCCKUX IPOLECCCOB

CUCTEM JIA MOJICIU-
poBaHUA TEXHOJIOTHU-
YCCKHUX IMPOLECCOB

CUCTEM JIA MOACIIH-
pOBaHUA TEXHOJIOTU-
YCCKUX IPOIECCOB




KOI[ KOMIICTCHI A

KOH, HAaMMCHOBAHHUC
WJIK

Kon u HaumeHoBanue
pe3ynbTata 00y4eHuUs
110 TUCUUIUIMHE

Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS

1-2 3 4 5
(Momymo)
HE BIIaJ€ET HaBBIKAMH | IOKa3bIBACT Ha | JOCTaTOYHO OTJIMYHO TPUMEHSET
TUTAHUPOBAHUS MpaKTHKE YBEPEHHO IIPUMEHSET | HA NPAKTUKE HABBIKH
Bnanets: HaBBIKAMH
R TEXHOJIOTHYECKUX MPUMEHEHNE Ha TIPaKTHKE HABBIKHM | IUIAHWPOBAHUS
P MIPOIIECCOB, BBISABIATH | HABBIKOB TUTAHUPOBAHUS TEXHOJIOTHYECKUX
TEXHOJIOTHYECKUX
u UCTIONB30BaTh | INTAHWPOBAHUS TEXHOJIOTHYECKUX MIPOLIECCOB, BBISBIISATH
MPOLIECCOB, BBISBIATH
" enonbsopary | TEPMOZMHAMITIECKHE, | TEXHONOMHIECKHX TIPOIIECCOB, BBIBIATH | U HCTIONI30BATh
KHHETUYCCKHEC IMPOLECCOB, BBIABIIATH nu HCIOJIB30BaTh | TCPMOANMHAMUYCCKUC,
TCPMOJANHAMHNYCCKHUE,
KHHETHYCCKHE (baKTOpI)I BIIUAHUA Ha | U HUCIIOJIB30BaTh TCPMOANHAMUYCCKUE, KHHECTUYCCKHEC
COCTOSHHUC TCPMOJNHAMHNYCCKHUE, KHHCTHYCCKUC q)aKTOpI)I BIIMAHUA Ha
(hakTOpHI BIUSHUS Ha
COCTOSHIE XHUMHYCCKOT'O KHHECTHUYCCKHEC (baKTOpI)I BIINAHUA Ha | COCTOAHHEC
PaBHOBECHU q)aKTOpI)I BIIMAHUSA Ha COCTOSITHUEC XUMHYCCKOT'O
XHUMHYCCKOTI'O
COCTOSIHHC XUMHYCCKOI'O paBHOBECHA
paBHoBecust (B1)
XUMHYECKOTO paBHOBeECHS
paBHOBECHSI
OIIK-2.2 3HaTh: He 3HACT | YACIMMHO JIEMOHCIPHPYET | ZIEMOHCIPHPYET XOpOLIHE | OTIMYHO 3HAET
Bnaneer wmeromamm, | TeopeTHUYECKHE TEOPETHYECKHE 3HAaHWS ~ TEOPSTMHECKHX | TEOPCTMMECKWE  OCHOBBI | TEOPETHYECKHE
OCHOBaHHBIMHU Ha | OCHOBBI (pU3UKO- | OCHOBEI ($HU3MKO- | OCHOB (U3UKO- | (DUBIKO-XMMITHECKIX OCHOBBI ¢du3uKo-
MaTeMaTHYECKHX, XUMHUYECKUX XMMHUYECKHX METOJIOB | XUMHYECKHX METOJIOB | METOIOB VBY4EHIS | XUMUYECKHUX METOZOB
(bU3HYECKUX, METOJIOB  H3Y4YEHHUsS | M3YUSHHs] MPOLECCOB | M3Yy4YECHHUsS] IPOLECCOB | NPOLIECCOB KATAMZA H3Yy4YEHHs] MPOIECCOB
¢busmKo- MPOLIECCOB KaTalln3a | Karaauza KaTajmnsa KaTaimnsa
XMMHUYECKHX, (32)
XUMHUYCCKUX Ymern: MPpUMCHSATH HE YMECT NPUMCEHATH MMPUMEHACT YaCTUIHO Xopomo NPUMEHACT | OTJIMYHO MNPHUMCHACT
3aKOHAaX; W3y4yaeT U | 3HAHMSA (PHU3HKO- 3HaHMS (u3MKO- | HA TpaKTHKE 3HAHWUS | 3HAHUS ¢u3uKo- | 3HAHMS ¢du3uko-
AHAJIU3UPYET XUMHYCCKUX XUMHUYCCKUX q)HSPIKO-XPIMI/I‘ICCKI/IX XUMHNYCCKUX XUMHYCCKUX
OCHOBHBIC 3aKOHOMEpHOCTEN 3aKOHOMEPHOCTEN 3aKOHOMEPHOCTEH 3aKOHOMEPHOCTEN 3aKOHOMEPHOCTEN
TEXHOJIOTHUECKHE KaTaINTHYECKUX KaTaIATHIECKUX KaTaJTUTHYECKUX KaTaJIMTHIECKUX KaTaJTUTHYECKUX
O00BEKTBl Ha  HUX | MPOIECCOB B TIPOLIECCOB B | TPOIECCOB B | IpOLIECCOB B | TIPOIIECCOB B
OCHOBE. npodeccroHaIbHOM npodecCHOHAIBLHOMN npodeccrnoHaIBEHOM podecCHOHANBHOMN npodeccuoHaAILHOM
JesrensHocT (Y2) JIeATeIbHOCTH JIeSITEIIbHOCTH JIeATeIbHOCTH JIeSITEIIbHOCTH
Bnaners: MeronaMu | He RIET METOJAMHU | BIATEET METOJIaMH | YBSPEHHO BIAIEET | CBOOOIHO BIAIEET
aHaIM3a  TPHUPOJBI | aHAIU3a NPUPOJBI | aHAH3a NPUPOJBI | METOAAMH  aHAIN3a | METOAaMH  aHallu3a
KaTajau3aTopa W | Karamusaropa W | KaramuzaTopa U | TIPUpPOJIBI TIPUPOJIBI
TEXHOJIOTUH €ro | TeXHOJIOTHH €ro | TEeXHOJOTHH ero | Karajauzaropa W | Karamuzaropa u
MIPUTOTOBJICHUA  JIA TIPUTOTOBJICHUA JJIs1 IIPUTOTOBJICHUS 11 TCXHOJIOTUN €ro TCXHOJIOTHHU €ro
IIPOIECCOB IpoueccoB IIPpOIECCOB TIPUTOTOBJICHUA JIISL IIPUTOTOBJICHUA JJIs1
nepepadoTKu nepepadoTKu nepepadoTKu MIPOIIECCOB MIPOIIECCOB
YTIEBOIOPOIHOTO YTJIEBOJJOPOIHOTO YIJIEBOJIOPOHOTO nepepaboTku nepepaboTKu
ceIpbst (B2) CBIpbs ChIpbA YIIEBOLOPOAHOIO YTIE€BOIOPOAHOIO
CBIPBS CBIpbsI
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JlonosiHeHUs ¥ U3MEHEHUS
K pado4eii mporpaMMe JMCUMILINHBI
«OcHOBBI KaTa1M3a B HeprenepepadoTKe»
Ha 2024-2025 yuyebHblii TOA

JlomoHeHUsT ¥ U3MEHEHHS B pab0vyl0 MporpaMMmy AUCHUILTAHBI HE BHOCATCS
(mucrumurHa B 2024-2025 yuyeOHOM TOAy HE U3ydaeTcs).

JlomoTHeHUs ¥ U3MEHEHUS BHEC: %’
Kanpa. xum. Hayk, JOIEHT ﬁ ' H.U. JIocesa

\V’/

JlononHeHus (M3MeHeHus1) B pabouyro MporpaMMy pacCMOTPEHBI U OA00PEHBI Ha 3aCeIaHH
KadeIppl eCTECTBEHHOHAYYHBIX ¥ TYMAHUTAPHBIX TUCITUTUINH.

3aBenyronuii kageapoit y /74; a C. A. TarpgHEHKO

COI'JIACOBAHO:
3aBeyroNIHii BITycKaroIIei kadeapoit /?4;'/ C. A. TatpsgHEHKO

«y anpens 2024 r.
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