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1. Ilepeuens MuIaHNPYeMBbIX Pe3yJIbTATOB 00y4eHHs N0 JUCIUILTHHE,

COOTHECEHHBIX C IVIAHUPYeMbIMH pe3yJjbTaTamu ocsoenus OIIOII BO

K Kon HaumenoBanue Pe3yabTaThl 00y4eHus, co-
0
KOMHe):eHu HaumeHoBaHue HHAUKATOpA HHAUKATOpA OTHeCEHHbIe ¢ MHIUKATOpa-
KOMIEeTeHIH U AOCTHKECHHH AOCTHKEHH MM JOCTHKEHHS KOMIIEeTeH-
u KOMIIETeHIIN U KOMMeTeHIH U wmii
OIlK-1 Criocoben u3yuath, ananu- | MJJOTIK-1.2 [Ipeanaraer  untep-| Ha ypoBHe 3HaHUI:
3WpOBaTh,  WCIOJB30BAThH MPETAMIO Pa3INYHBIX | CQOPMHUPOBaHBl 3HAHHA 0Oa-
MEXaHU3MBl  XMMHUYECKHUX TEXHOJIOTHIECKUAX 30BOM TEPMUHOJIOTUU, OTHO-
peakiuii, MpOUCXOAIMINX B MPOIIECCOB,  OCHOBEI- | CALIUECS K XUMHKO-
TEXHOJOTHYECKUX TIpoIiec- BasCh HAa 3HAHWM Pa3-| TEXHOJIOTMUYECKUM  IpOLEC-
cax U OKpYKarolleM MHpE, JIMYHBIX KJIACCOB XH-| CaM, TEXHOJOIMYECKHE CXe-
OCHOBBIBAsICh Ha 3HAHUSX O MHYECKHX DJIEMEHTOB,| MBI OCHOBHBIX MPOH3BOJICTB,
CTPOCHUU BEIIECTBA, IMPHU- COCIMHCHMM, BEIIECTB| TEOPETUUYECKUE OCHOBHI pe-
pOie€ XUMUYECKON CBSI3H U 1 MaTepHalioB aKIUii, TMPOTEKAIOMUX B
CBOMCTBax Pa3THMYHBIX JTAHHBIX MPOIIECCaX;
KIIACCOB XMMMMECKHX dIE- | py1O[TK-1.3 Ananmsupyer u uc-| Ha ypoBHe ymeHHii:

MCHTOB, COCIWHECHUH, Be-
IIECTB U MaTEPHUATIOB

MOJIb3YET MEXaHU3MBI
XUMHUYECKUX PpEeaKIMi
i1 OOBSICHEHUS TEX-
HOJIOTUYECKUX  TIPO-
IIECCOB W TPOIIECCOB,
MTPOUCXOISIIIUX B

OKPYKaIOIIeM MHUpE

cBsi3aTh (pyHIAMEHTaJIbHBIE
3aKOHBl XMMUU U (U3UKU C
npoleccaMy, IMPOTEKAIOIH-
MH Ha IPOU3BOJICTBE;
HOJIb30BAaTh TEOPETUUECKHE
IS
CBONMCTB MaTepUaJiOB U Me-

nuc-

3HAHUS 00BSICHEHUS
XaHU3Ma XHUMHUYCCKHUX HpO-
BBIOUpATh  paryo-
HaJIBHYI0 CXEMY IPOU3BO/I-

IIECCOB,

CTBa 33JJaHHOTO TIPOJIYKTa,
KPUTUYECKH OCMBICIIUTH TI0-
Jy4eHHBIE Pe3yNbTaThl pac-
4eToB W J1abopaTOpHOW pa-
OOTEI;

BBITIOJTHATh MaTepUaIbHBIC U
SHEPreTHYECKUE pacyeTsl
TEXHOJIOTHYECKHX II0Ka3aTe-
el  XUMHYECKHX
BOJICTB;

MPOM3-
ONpeAeNsaTh OITH-
MaJIbHBIC YCJIOBHUS TPOBE/IC-
HUS XUMHKO-
nporiec-
COB; 0OOCHOBBIBATH LIENECO-
00pa3HOCTh

TCXHOJIOTHYCCKUX

BBIOpaHHOM
TEXHOJIOTHYSCKOM CXEMBI H
KOHCTPYKIIUH  000pymoBa-
HHS; COCTaBJISITh W JIeJIaTh
OIHCAHUST TEXHOJOTUYECKUX
CXE€M XMMHUYECKHX IMpOIEC-
COB;




2. O0beM u MecTO IMCUMILTHHBI B cTpyKTYype OITOII

Huctummuaa b1.0.28 MoaenupoBaHre XUMUKO-TEXHOJIOTHYECKUX MPOIIECCOB OTHOCUTCS K 06a30BO ya-
ctu OIIOIIL, uzyuaercs Ha IV kypce, B 7 cemecTpe, 001ast Tpy10eMKOCTh TUCHMIUTHHEI 144 4. / 4 3.e.

3. Coaep:kaHue M CTPYKTYpPa IMCUHHIIJIHHBI

3.1. CtpykTypa JUCITUTIIMHBI

O0beM TUCHUILIMHBI, U dopma Te-
KonrakTHasi pa6oTta KYILIIero KoH-
00y4YaIoIUXCe C mpe- TPOJIA yCIe-
HaunmenoBanue y P P y
Ne i/ Bcero | momaBaTtesieM IO BH- BaeMOCTH,
pa3zaesioB, TeM .| CP
YacoB | 1aM Y4eOHbIX 3aHATHI NMPOMEKYTOY-
HOH aTTecTa-
J J3 13
1970
Ounas popma obyuenus
Cemecmp Ne 1
Pazgen 1 | BBenenue B IUCHUIUIUHY 3 1 — - 2
Tema 1.1 | BBenenue B TUCHUIUIUHY 3 1 - - 2
XUMHUKO-TEXHOJIOTNYECKUE
cucteMsl (XTC). Pacyer ma-
Paszen 2 (XTC) 40 | 6 - 12 | 22 0, KP
TEPUATBHOTO M TETNIOBOTO
OaytaHca
[TpuHIIAOEI COCTABIEHUS Ma-
Tema 2.1 PHHI 4 2 - - 2 O
TepHaJIbHOrO OanaHca
PacueThl pacxoqHbIX KOdGh-
Tema 2.2. p A b 6 — - 2 4 KP
(bUIIHEHTOB
ConocraBneHue MaTepralb-
HBIX 0aJIaHCOB HEOOPATUMBIX
Tema 2.3 P 5 1 - 2 2 KP
XUMHUKO-TEXHOJIOTHUYECKUX
IPOIIECCOB
ConocraBneHue MaTepralb-
HOT0 OaylaHCca IPOMBIIIUIEH-
Tema 2.4. p 5 1 - 2 2 KP
HBIX TIPOIIECCOB, OCHOBAHHBIX
Ha 00PAaTHMBIX PeaKIUsIX
[TpUHIMIIBI COCTaBICHUS
Tema 2.5 | sHepreTHueckoro (TemioBo- 4 2 - - 2 0]
ro) 6aianca
PacueT TermoT XUMHYECKUX U
Tema 2.6 . 4 — - 2 2 KP
buznyecKuX MpeBpaneHuit
Pacuet TeruioBoro Oamnanca
Tema 2.7 | DACHCT TeILIOBOrO Oananc 4 | - | - 2 2 KP
MTPOMBINIJICHHBIX MTPOIIECCOB
OO01re TPUHIIUIIBI COCTaBIIE-
HUS ¥ pacdyera MaTepraib-
Tema 2.8 | HBIX U TETUIOBBIX OAJTAHCOB 8 - - 2 6 KP
KYJIbTHBHPOBAHUS MHKPOOP-
TaHU3MOB
MareMaTH4ecKkoe MOIEIUPO-
Paznen 3 ACTHP 26 6 - 6 14 O, T, KP
BaHUE KHHETUKH XUMHUYECKUX




O0bem IMCUMIJIMHBI, 4 dopma Te-
KonraktHasi paborta KYLIEero KOH-
00y4YaIoIUXCce C mpe- TPOJIA yCIe-
HaumenoBanue y = P P y
Ne i/ Bcero | momasartesieM 1o BM- BA€MOCTH,
pa3uesioB, TeM .| CP
4acoB | 1aM y4eOHbIX 3aHATHH NMPOMeKyTOY-
HOIi aTTecTa-
J J3 113
0
peakiuii B TOTOKE
OO0111Me KHHETUYECKUE 3aKO0-
Tema 3.1. | HOMEpHOCTH peaKIuii B IMO- 3 2 — - 2 O
TOKE
Knaccudurkanma XxuMudeckux
Tema 3.2. (puxan 3 1 - - 2 O
pPEaKkToOpoOB
Kunernka peakiiyst B peakTo-
Tema 3.3. peari p 7 1 - 2 4 T
pax uaeasbHOTO CMEIIEHUS
Kunetuka peakiyuii B peakTo-
Tema 3.4. peaxit p 7 1 - 2 4 T
pax MJIeaJTbHOTO BHITECHEHUS
Bnusinue remneparypsl U
TUAPOAUHAMUYECKUX IIapa-
Tema 3.5. | " POA P 5 1 - 2 2 KP
METPOB Ha KHHETUKY peak-
U B HOTOKE
XapakTepHUCTUKA XUMHUKO-
Pazyen 4 PaKTep s 10 2 - 4 4 T
TEXHOJIOTUYECKON CUCTEMBI
Onementsl XTC 1 ux Kiac-
Tema 4.1 | cuduxanus. Tunosbie TEXHO- 5 1 - 2 2 T
JIOTUYECKHUE OTIEPATOPHI
Bune!r TeXHOIOTHYECKUX CBSI-
Tema 4.2. VI[ 5 1 - 2 2 T
3eil MeX1y onepaTopamMmu
OCHOBHBIE METOIEI pacueTa
Pasnen 5 AP P 29 7 - 12 10 0, T, KP
XTC
HNHuTerpanbHble U JEKOMIIO-
Tema 5.1. p A 3 1 - - 2 O
3unoHHBIEe MeTOabI X TC
IIpencrasnenne XTC B BuAe
Tema 5.2. | P a 5 1 - 2 7 0
rpadoB, MaTpuIl ¥ TaOIHIL
[Tpumenenue nHGOPMAITUOH-
HBIX TEXHOJOTHH TSI MOJIE-
Tema 5.3 AT MO 3 1 - - 2 0
JTUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB
Hcnonp3oBaHue makera
Tema 5.4. | chemCAD st moaenupoBa- 18 4 - 10 4 T, KP
gug XTC
IIpomexxyTouHast arrecTanus 3a4eT
Bcero: 144 28 52 - 64

Ipumeyanue: O — onpoc, T— mecm, KP — konmponvuas paboma.




3.2. ConeprkaHue TUCITUTITUHBI

Paznen 1 Beenenue B quctumnny. Tema 1.1 Benenue B qucuuruny. Llens, 3a1auu IUCIMIUIMHEL, €€
MEXIUCUUIUIMHAPHOCTh.  OCHOBHBIE  IOHSTHS, HCHOJB3YEMbIE IIPU  MOJEIMPOBAHUE XUMHUKO-
TEXHOJIOTMYECKUX IPOLECCOB.

Paznen 2. Xumwuko-rexnonorudeckue cuctemsl (XTC). Pacyer mMaTtepuanbHOrO M TEIUIOBOTO OanaHca.
Tema 2.1 IIpuHuunel cocTaBiaeHUs] MaTepUAIbLHOrO OanaHca. 3aKOH COXpPaHEHUS! MAacChl U CTEXUOMETPH-
yeckue cooTHomeHus. CocTaBlieHne MaTepUaIbHOro O6anaHca ¢ yueToM MOOOUYHBIX PEaKlMU Ha €IUHUILY
MacChl OCHOBHOT'O IIPOJAYKTA MJIM HA €AVHUILY BpeMeHH. TeopeTuyecKnii U NpakTHUYEeCKU MaTeprallbHbIN
6ananc. Tema 2.2. Pacuetsl pacxoanbix kodddunuenTos. [lonarue pacxoanoro ko3dduirienta B XuMu-
4ecKoM mpou3BojcTBe. Pacuer k03(ppuLIMeHTOB C y4eToM BHIOB CHIPbs, BOJbI, TOILIMBA, JIEKTPOIHEP-
I'MH Ha eIMHUILY BbIpaboTanHo# nmpoaykiun. Tema 2.3. ConocraBieHue MaTepHabHBIX OaaHCOB HE00-
paTUMBIX ~ XMMHKO-TEXHOJIOTUYECKUX  TPOLECCOB.  XapaKTEepUCTHKA  HEOOPAaTUMBIX  XHUMHKO-
TEXHOJIOTUYECKUX TporeccoB. CocTaBieHHE ypaBHEHHMH MaTepHalbHOTO OanaHca uisi HEoOpaTUMBIX
npoueccoB. Tema 2.4. ComnocraBieHue MaTepuaibHOro OajaHca MPOMBIIUIEHHBIX MPOLECCOB, OCHOBAH-
HBIX Ha OOPAaTUMBIX peaklusx. XapaKTepuCcTUKa OOPaTUMbBIX XUMUKO-TEXHOJIOTHYECKUX mpoueccoB. Co-
CTaBJICHHWE YPAaBHEHUI MaTepHaIbHOTO OanaHca Juisi oOpaTuMbIX mporeccoB. Tema 2.5. [IpuHiuns! co-
CTaBJICHUS PHEPreTHUUECKOTO (TEIIOBOr0) OanaHca. 3aKOH COXPAHEHUS SHEPrHH. DHJIIO- U IK30TepMUYe-
CKHE TPOIECChl. YpaBHEHHE TEIUIOBOTrO OanaHca. TemmoBoit OanaHc ¢ yd4eToM TeIuIoBbIX 3(h(ekToB (K-
30TEPMHUUYECKUX U IHIOTEPMUYECKUX) XUMHUUECKUX peakiuuil U (U3MUECKUX MpEeBpalleHuil (McCrapeHue,
KOHJIEHCALUS U T.I1.),IPOUCXOJSALIMX B alIapare ¢ Y4eTOM I0JBOJia TEIJIOTH U3BHE U OTBOJA €€ C Ipo-
NYKTaMU peakllH, a TaKXKe uepe3 CTEHKHU ammnapara. Tema 2.6. Pacuer TemioT XMMHYECKUX U (pu3znye-
ckux mnpespaieHuil. TernoBoit a¢dekt xummuueckoit peakiuu. 3akon ['ecca. TermnoeMKoCTh. 3aBUCUMO-
cTH TemoBoro 3¢ddexra peakuuu oT Temmeparypbl. YpaBHeHue HepHcrta. Bbruncienue TerioTsl npu
C)KMTaHUM TOIUIMBA WIMA IPU NPEBPAIICHUH DIEKTPUYECKONW DHEPTMM B TEILIOBYIO. TEIUIOTHI CrOpaHMs
TOIJIMBA T10 €ro 3JeMeHTapHOMY cocTaBy. Tema 2.7. Pacuer TemioBoro OanaHca NMPOMBINUIEHHBIX MPO-
reccoB. TemnsoBoil Oananc KOHKpeTHOro amnmnapara/peakropa. CocTaBiieHHE TEMJIOBOTO OajgaHca ¢ y4eTOM
TEIUIOBBIX 3(PPEKTOB (3K30TEPMUUECKHUX U SHJOTEPMHUUECKNX ) XUMUYECKUX pEeaKIUi U PU3NYECKUX Ipe-
BpallleHui (McrmapeHue, KOHJACHCAalMs U T.I1.),[IPOMCXOASIIMX B ammapare ¢ y4eToM I0JIBOAA TEIUIOTHI
W3BHE U OTBOJIA €€ C IPOYKTaMHU PEaKIiy, a TakKe Yepe3 CTeHKH armapata. Tema 2.8. O0mue npuHIH-
bl COCTaBJIEHMSI M pacueTa MaTepualbHbIX U TEIUIOBBIX 0allaHCOB KYJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB.
AJTOpUTM COCTaBJIECHUSI MaTepPHAIbHOIO U TEIUIOBOrO OajJaHCOB HA MPHUMEPE KyJIbTUBHUPOBAHHS MUKpPO-
OpPraHHU3MOB.

Paznen 3. Maremarudyeckoe MOAETMPOBAHNE KHHETUKU XMUMUYECKUX peakiuil B moToke. OCHOBHBIE TO-
HATHS, ONpeeeHus], pacueTHble ¢popmydbl. [IpeacraBieHus o KpUTepusX ONTUMHU3ALUH, Y(P(PEKTUBHO-
CTH TIPOIIECCOB, YACIBHOW MPOU3BOIUTEIFHOCTH XUMHUECKUX peakTopoB. Tema 3.1. OOume KuHETHYIe-
CKHME 3aKOHOMEpPHOCTH peakuui B MmoToke. CKOPOCTh XMMHYECKOW peakuuu. KuHetnuyeckoe ypaBHeHUe
XUMHUYECKOHN peakuyy. BiusHue pa3nuyHbIX yCIOBUN HA CKOPOCTh peakuuu. KuHeTnueckue KpuBble IS
peakuuii, npoTekaromx B noroke. Tema 3.2. Knaccupukanust XuMU4ecKUX peakToOpoB. XUMUYECKUE pe-
aKTOpBl M UX Kiaccuukanus. TpeOoBaHUS K XUMHUECKUM peakTopaM Kak OCHOBHOMY 3jieMmeHTy XTC.
MaremaTrnueckoe U (pu3nueckoe MOICIMPOBAHUE XUMUYECKUX PEaKTOpoB. MaTepHaibHbIi OaaHC peak-
TOpOB, pabOTAIOIIUX B CTALIMOHAPHOM U HECTAIIMOHAPHOM pekuMax. BBIBOJ XapaKTepUCTHUECKUX YpaB-
HEHUH I peakTOpOB UJEAJIbHOTO CMELIEHUs U BbITecHeHUs. Tema 3.3. KuHeTtnka peakuusi B peakTopax
uaeanbHOro cMemeHus. Marepuansubiii 6ananc ais PUC. YpaBHenue tersioBoro OamaHca it HEmpe-
peiBHOACHCTBYIOIIET0 PUIC ¢ BHemHUM TerooomeHoMm. st HenpepriBHOAEHCTBYOIET0o PUC, paboTa-
IOIIETO B aBTOTEpMUYECKOM. Pexxnm. MHTerpaibHas CENEKTHMBHOCTb MJIi HENPEPBIBHOACHCTBYIOLIETO
PUC. Tema 3.4. Kunernka peakiuii B peakTopax HACIbHOTO BHITECHEHHUSA. Y PAaBHEHHE MaTEPUAIbLHOTO
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Oananca B auddepennuansaoit hopme. Xapakrepuctuieckoe ypaBHeHue s PHB. Ypasaenue temio-
Boro OanaHca s HempephiBHO JeicTByromero PHB ¢ BHENTHUM TEMI000MEHOM IMPH MOCTOSIHHBIX TEM-
nepaType ¥ COCTaBe MO MOMEPEYHOMY CEYECHHUIO TIOTOKA. Y paBHEHHE TEIUIOBOrO OanaHca Ui HEelpephIB-
HozelicTByroniero PYB ¢ BHYTpeHHHM TETUIOOOMEHOM MEXKy UCXOJHBIMU BEIIECTBAMU M PEAKIIHOHHOM
CMEChIO (IIPH MOJIOTPEBE UCXOAHBIX BemecTC). CelleKTUBHOCTD mporecc. Tema 3.5. BiusHue Temmepary-
PBI U TUAPOAMHAMUYECKUX MMapaMEeTPOB HAa KMHETUKY peakiuil B nmoToke. M3oTepmuyeckuii, annadbaruye-
CKUH, MOJUTPOMUYECKUI PEKUMBI padOThl PEaKTOPOB. YpaBHEHHE TEIIOBOro OajaHca AJs WIealIbHbBIX
peakTopoB. TernooOmeHn B peakTopax. CrocoObl OCYIIECTBIEHUSI ONTUMAIbHOIO TEMIEPAaTypHOTO pe-
xuma. BeiOop Tuma peakTopa ¢ yueTom TeIIoBOro pekuMma.

Pa3znen 4. Xapakrtepuctuka XuMUKO-TexHojorudyeckoi cuctemsl. Tema 4.1 Onementsl XTC u ux kiac-
cudukanusa. Tunosble TexHoioruyeckue omneparopsl. Kinaccuduxamuu snementoB XTC ¢ ucnonb3oBa-
HUEM uepapxuyeckoro npuHuuna. OcCHOBHbIE ypoBHU uepapxuu 3neMeHToB (noacucreM) XTC. Tunosele
TEXHOJIOTUYECKHE OIIEPAaTOPbl: OCHOBHBIE U BCIIOMOT'aTEIbHbIE TEXHOJIOTUYECKUE ONEPATOPHI.

Tema 4.2. Bunbl TeXHONOTrHYECKUX CBsize Mexay oneparopamu. [Ipu Beelt cinoxHoctn XTC cyiiecTBy-
10T TUIIOBBIE COESAMHEHHUS ONEPaTOPOB MEXKIY cOO0M, 0OBEAUHSIIONINE X B eUHYI0 cxeMmy. K HUM OTHO-
CATCS: TOCJeI0BaTeNIbHOE, MapalljielIbHOE, MMOCIe0BaTeIbHO-00BOIHOE (OaiilacHOe) U PeUUPKYIALUOH-
HOE COEJIMHEHUS.

Pa3znen 5. OcuoBuble MeToabl pacuera XTC. Tema 5.1. VHTerpanpHbple U AEKOMIIO3ULIMOHHBIE METOIbI
XTC. Cytp meronoB pacuera XTC. CocTaBieHue U onucaHue Mojesiell U ypaBHEHUH AJIs KaX/10ro Me-
toga. CpaBHEHHE OCOOCHHOCTEW MHTETPaIbHOTO U JACKOMIO3UIUOHHOTO MeTo/0B pacuéta XTC. Tema
5.2. Tlpeacrasnenue XTC B Buae rpados, matpui u tadmmn. Aramu3 ctpyktypsl XTC. Paccmorpenue
ctpykTypsl XTC B Tepmunax teopuu rpados. Pemenne 3aaa4 rpadsl ¢ momMolso Matpuil. s pemenus
MHOT'OMEpHBIX 3a/1ay aHaJIM3a U ONTUMU3AIUN XUMHKO-TEXHOJIOTUYECKUX CUCTEM HCHOJb3YIOT XUMHUKO-
TEXHOJIOTHYECKHE Tpadbl: MOTOKOBBIE, HH(POPMAIIMOHHO-TIOTOKOBBIE, CUTHAJIBHBIE U Ipadbl HaIEKHOCTH.
Crpykrypa XTC B BHJle MaTpULIbl CMEXHOCTH WM B BHJIE CIMCKa cMeKHOCTU. Tema 5.3. [Ipumenenue
MH(GOPMALMOHHBIX TEXHOJOTUN JJIs1 MOJEIMPOBAHUS XUMHMKO-TEXHOJOTHUECKUX MporeccoB. JlerepMmu-
HUPOBAHHBIE U CTaTUCTHUYECKUE MOJIEIH 3JIEMEHTOB XHUMHUKO-TEXHOIOIrMUECKON CUCTEMBI. ClIeUaIn3u-
pOBaHHOE NPOrpaMMHOE OOeclieueHue, coJeprKallee B CBOUX 0a3zax JaHHBIX aJeKBAaTHbIE MaTeMaTHye-
CKHME€ MOJICNIM pa3INYHbIX TporieccoB. Tema 5.4. Ucnonps3oBanne nakera chemCAD nns monenupoBaHus
XTC. MoaenupoBanre XuMUKO-TexHOorn4eckoro nporecca B XEMKA/I: gecsiTb OCHOBHBIX ITAroB:

1. Co3nanue HoBoOro 3agaHus. 2. BeiOop enqunun uamepenus. 3. IloctpoeHue TeXHOIOTHYECKOH CXeMBbI.

4. BpiObop KOMIOHEHTOB. 5. BeiOop TepmoauHaMudeckux mozeneil. 6. 3agaHue MOTOKOB MUTAaHUSA. .
BBox nmapameTpoB o6opynoBanus. 8. 3amyck nporpammsl MoenupoBanus. 9. [lpocMoTp pe3ynbTaToB.

10. PacrieuaTka JaHHBIX.

4. ®OoH/1 OLIEHOYHBIX CPEICTB M0 AUCHHUILINHE
4.1. ®opMBI U MaTEPHUAIIBI TEKYILETO KOHTPOJISA

4.1.1. B xone peanuzanuu qucuuiuiniabl b1.0.28 MonenupoBanue XUMHKO-TEXHOJIOTHUECKUX MTPOLIECCOB
UCTOJB3YIOTCS cienyromue (GopMbl TEKYIIEro KOHTPOJIS YCIEBAEMOCTH OOYYarOLIUXCS: OIMpPOC, TECT,
KOHTpOJIbHast paboTa.

4.1.2. MaTepualibl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
[Tpumeps! TeKymero KOHTPOJIS:
Tecr



Ha npumepe Ttems 3.3. «KrHeTHKa peakiusi B peakTopax MUeaqbHOr0 CMEIIeHUs» pasnaeia «MaremaTu-

YCCKOC MOACIINPOBAHUC KHUHCTUKU XUMHUUCCKHUX peaKLII/Iﬁ B IIOTOKE.

Ne
Bompoca 3anganue
YeMy paBeH MOPSIOK N peaklUy, IPOTEKAIOIIEH B PEaKTOpax MAEaIbHOIO CMEUICHMs HElpe-
PBIBHOI'O M MJI€ATIbHOI'O BBITECHEHUS, BKIIOUYEHHBIX MapaJljIeNIbHO, €CIM IPH OJUHAKOBBIX MX
.. XA
00BEMax Harpy3Ku COOTHOCSTCS KaK ?
(1-xa)-IN(1—xa)
L 1) n=1;
2) n=0;
3) JaHHBIX HEJIOCTATOYHO;
4) n=0,5;
5n=2
B kakux ciay4asx onpaBiaHO IIPOBEIEHUE PEAKIIMU ITPU U30BITKE OJJHOTO U3 KOMIIOHEHTOB?
1) ecnu peakiysi oOpaTumasi, OIMH M3 KOMIIOHEHTOB (0oJiee AeméBblid Wi 00Jee JOCTYITHBIN)
Oepercst B M30bITKE /17151 TIOBBIMICHHSI CTENICHH MPEBPAIICHUs Ipyroro (0ojee MeHHOr0) KOMIIO-
HEHTAa;
) 2) U30BITOK OJHOIO U3 KOMIIOHEHTOB HE OIpAaBIaH, TaK KaK /I HAMIYYIIEro IMPOTCKaHHs pe-
' aKIUK1 He00X0AUMO OpaTh KOMIIOHEHTHI B CTEXMOMETPHUUECKUX KOJIUYECTBaX;
3) U30BITOK OJHOTO M3 KOMIIOHCHTOB YMECTCH B Cilydae, KOTAa IPYroil KOMIIOHEHT SIOBHUT
WM KOTAA MPOIYKTHI PEAKLMH ITOBBIIIEHO TOKCUYHBI;
4) xorya OJIMH U3 KOMIIOHEHTOB TOKCHYECH HJIM KOT/Ia POIYKThI PEAKIMU SIOBUTHI, PEareHThI
cienyer OpaTh CTPOTO B CTEXMOMETPUUECKUX KOJTMUYECTBAX.
C kaxoil LeNbI0 OCYIECTBIISAIOT TEOPETUUECKYIO ONITUMHU3ALMIO MTPOLIECCa:
1) anst BEIOOpa HAMJTYYIIEro BBOJA PearcHTa B peakTop;
2) st 9 GEKTUBHOTO OTBOJIA TEIlIa M3 30HBI PEaKIIUH;
3. 3) U1 OpraHM3alMy Mpolecca B peakTope, YTOObl MAaKCHMAIbHO MPUOIU3UTHCS K ONTHMANb-
HOMY TEMIIEPATypPHOMY PEKUMY;
4) 9TOOBI CMECTUTH PABHOBECHE PEAKIIHH;
5) 4TOOBI ONpeneTUTh HEOOXOIMMBbIN H30BITOK PearcHTa.
Kaxoll peakTop: MI€aJbHOTO BBITECHEHUS WM HUJEAJIBHOIO CMELIEHUS HENPEPHIBHBIM MMEET
00JIBIIYIO TIPOU3BOAUTEIHLHOCTD MTPH MPOYUX PABHBIX YCIOBUSX, €CIU MOPSAAOK peakiuu n = 07
1) peakTop UICaTLHOTO BHITECHEHHS, TAK KaK 33JJaHHYIO CTCIEHb MPEBPAIICHUS B HEM MOXKHO
JOCTUYb 32 MEHbILIEE BPEMSI;
4. 2) peakTop UAeabHOTO CMEIICHHS HEMPEPhIBHBIN, TAK KaK M3MEHCHHUE KOHIICHTPAIIMU B HEM OT
HaYyaJIbHOTO JI0 KOHEYHOI'O 3HAYEHMsI IIPOMCXOAUT MTHOBEHHO;,
3) peakTopbl UMEIOT OJMHAKOBYIO MTPOM3BOUTENILHOCTD, TaK KaK MPU HYJIEBOM IMOPSIJIKE peak-
LU ¥ OJUHAKOBOM BPEMEHM PEAKLIMU JOCTUTAETCSA OJHA U Ta K€ CTENEHb NPEBPAILEHUS UC-
XOJJTHOTO KOMITOHEHTA.
W3BecTHO, UTO MpH MPOBEIEHUU MPOCTON HEOOPATHMOI peakluu BpeMsl peakiuu Jjs J0CTHU-
KEHUSI 3aIaHHOM CTETEeHH MPEBPAICHUs B peakTope uaeanbHoro BeitecHenus (PHC) menbine,
S. 4eM B PEaKkTope uaeaabHoro cMmemenus HenpepsiBHOM (PHC-H). Kpome Toro, 3a 01HO U TO ke

BpeMs NpeObIBaHUs, JOCTUTHYTas creneHb npespameHus B PUB Boie, uem B PUC-u. Crpa-
BEJIUBO JIM 00I1Iee YTBEPKICHHE, YTO PEKUM HICAUTBHOTO BHITECHEHUS d(PPEKTUBHEE PEKIMA
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UIeanbHOr0 CMENIeHUI?

1) na, PUB Bcerna spdexruuee PUC-H;

2) na, PUB a¢dexruBnee PUC-H, BkiIrouas peajbHbIC peakTopa ¢ PeXKHMMaMH BBITCCHEHUS U
CMEIIICHUS;

3) crpaBeIMBO TOJIBKO ISl U30TEPMUYECKUX MPOLIECCOB;

4) HeT, yTBEepXKICHHE HEBEPHO;

5) nma, 151 MPOCTHIX PeaKiMii B U30TEPMUIECKUX PEAKTOPaX;

6) mpu MpOBEICHUH CIOKHBIX PEAKIMi B 3aBUCUMOCTH OT COOTHOILICHUSI CKOPOCTEH 1EJIEBOIO
1 moboyHoro mapmpyTtoB peakiuu PMC-H Moxer ObiTh dddektuBHee PUB (MakcumanbHas
CENIEKTUBHOCTH T10 11€JIEBOMY MPOAYKTY IIPU 33JaHHOM CTETNIEHU MPEBPALICHNUS);

I[HH KaKoro uAaCaJbHOI'O IMOTOKA XapPaKTCPHBI CICAYIOMUC U3MCHCHUA KOHLCHTPALUHU C, HUC-

XOJIHOT'O BEIECTBA A ¥ €TI0 CTEIICHU PEBPALICHUS XA 110 00BbEMy peakTopa Vp?
Cy Xy

6.
LY Vp
1) uIg MOTOKA MIEANIbHOIO CMEIICHHS B IPOTOYHOM PEAKTOPE;
2) I IIOTOKA MIEATbHOTO BHITCCHEHUS,
3) I OTOKA B PEAKTOPE MACAIBLHOTO CMEIIECHHS TEPUOINIECKOM.
Ompoc

Ha npumepe temsr 3.2. «IIpeacraBnenne XTC B Bune rpadoB, Matpull U Tabaui» paszgena «OCHOBHBIE
MeTo bl pacuera XTC»

Bormpocstr:

1. Kakue rpymnmel ypaBHEHUH 0OBEAUHAIOT B CUCTEMY YPAaBHEHUI B cilydae MHTETPaJbHOIO METOJa pac-
gera XTC?

2. CyTb 1eKOMIIO3ULIMOHHOTO MeToa pacyera XTC.

3. dns kakux XTC npuMeHsIoT UTepalioHHbIi MeTo1 pacueta? [louemy?

4. [lpuBeauTte cpaBHEHHE OCOOEHHOCTEN MHTETPAILHOTO U JEKOMIIO3UIIMOHHOTO METO/I0B pacyeTa.

5. Kakosa ctpykrypa XTC, npencraBnennas B Buje rpada? CaenaiTe MosiCHEHUsI HA CXeMaTHYHOM TPH-
Mmepe

KonrposnbHas pabora

Ha npumepe temsl: 2.5 «[IpuHIUIBI COCTABICHUS SHEPreTUYECKOro (TemoBoro) Oanancay (Pacuer remn-
JOT XMMUYECKUX M (PU3NUECKHX TpeBpaleHnii. PacueT TemoBoro 6axaHca MpOMBIIUIEHHBIX POIECCOC).
Bapuant Nel

1. N3 kakux 37€MEHTOB CKJIaIBIBACTCS TETNIOBOM OallaHC MPOIIECCOB?
2. 3akoH ['ecca: hopmynupoBka, ClIeCTBUS, IPUMEHUMOCTb.
3. CocTaBuTh TEIMJIOBOM OallaHC peakTopa JJisl MOJyYeHHUsS BOAOPO/aA KaTaTUTHUECKONW KOHBEPCHEH

MeraHa. Pacuer ocymectBisercs Ha 1000 M Bozopoza. [lorepu TENIOTHI B OKPYKAOIIYIO Cpely IpH-
MepHO 6% oT npuxoja temnoTsl. [lonydyeHne Bogopoaa NpoTeKaeT CorjaacHO PeaKkiuu

CH4 + H20 < CO + 3H; — 206200 xIx

[Ipu cocraBinenuu TeraoBoro d6ananca HeoOxoaumo ydectsb, yTo CHy : HoO =1 : 2. Temnepatypa nocty-
naroumx B peaktop peareHToB — 105 °C, Temnepatypa B 30He peakuuu — 900 °C. 3HaueHus TemoeMKo-
ctu [kJ]x/(kmonb C| mpuBeeHBI B TAOIUIIE.
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Temneparypa, °C | CHy H,O CO H,
100 36,72 33,29 28,97 29,10
900 - 38,14 31,36 29,90

4.1.3. llkana oleHWBaHUs AJIs TEKYIIErO KOHTPOJIS

Tect

HuddepenunpoBanHas olieHKa:

90 -100 % 6annoB — OLIEHKA «OTJIMYHO,

75 - 89 % 06ayoB — OIIEHKA «XOPOIIIO»,

51- 74 % 0GanioB — OLIEHKA «YJAOBJICTBOPUTEIHHOY,

0 — 50 % GamIoB — OLIEHKA «HEYOBJICTBOPUTEILHO.

Ompoc

- OIICHKA «OTJIWYHOY»: M3JIOKCHHBIN MaTeprall (JaKTUYECKH BEPEH, HATMYIHME TIIYOOKHX HCUYEPITHIBAIONIUX
3HAaHUW B O0BEME YTBEP)KIECHHOW MPOTpPaMMbl TUCIUILUIMHBI B COOTBETCTBUHU C IOCTABICHHBIMHU IIPO-
rpaMMO# Kypca HEeIsIMU U 33Jja9aMi 00YUICHHSI; IPABIIIbLHBIC, YBEPCHHBIE ACHCTBHSI TI0 PUMEH CHUIO T10-
Jy4EeHHBIX KOMITETCHIIMM Ha MPAKTUKE, TPAMOTHOE M JIOTHYECKH CTPOWHOE U3JIOKEHUE MaTepuala IMpH
OTBETE, YCBOCHHWE OCHOBHOM U 3HAKOMCTBO C JIOTIOJHUTENIBHOM JIUTEPATYpOH; - OIICHKA «XOPOILI0Y»: HAJHU-
YKe TBEP/BIX U IOCTATOYHO MOJHBIX 3HAHUN B 00BEME YTBEPIKIEHHON MPOrpaMMBbl AUCHUILTUHBI B COOT-
BETCTBUU C LEISIMH OOYy4YEeHHs], MPaBUJIbHBIC ACHCTBUS 1O MPUMEHEHUIO 3HAHWM, YMEHH, BIAJCHUI Ha
MIPAKTUKE, YETKOE U3JI0KEHHE MaTepualia; JOMYCKAIOTCS OTIENbHbIE JJOTUYeCKHE U CTHIUCTHYECKHUE MO-
TPENTHOCTH, ACIIUPAHT YCBOMJI OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO B TIPOTpaMMe TUCITUTUINHEI;

- OIIEHKA «YJIOBJICTBOPUTEIILHOY - HATMYHE TBEPJBIX 3HAHUN B 00BEME YTBEPIKICHHOW MPOTPaMMBI B CO-
OTBETCTBHH C IEISIMU H3YUYCHHUS, U3JI0)KEHUE OTBETOB C OT/ICIHHBIMU OITMOKAMU, YBEPEHHO HCIIPABIICH-
HBIMH TTOCJI€ JIOTIOJTHUTEIHHBIX BOIPOCOB; MPABWIBHBIC B IIEJIOM JCHCTBHS 10 TPUMEHECHUIO 3HAHUKA Ha
MIPAKTUKE;

- OlIEHKA «HEYJOBIETBOPUTEIHLHOY» - OTBETHI HE CBSI3aHBI C BOMIPOCAMU, HAIMYKE TPYOBIX OMIMOOK B OTBE-
T€, HETIOHUMAaHHUE CYIIHOCTH M3JIaraeMoro BOMpPOCca, HEYyMEHHE MPUMEHSTh 3HAHUS Ha MPAKTHUKE, HEYBe-
PEHHOCTh U HETOYHOCTH OTBETOB Ha JOTMOJIHUTEIbHBIC U HABOISAIINE BOIIPOCHI.

KontpoasHas padora

- OLICHKA «OTJIMYHO»: U3JI0KEHHBIN MaTeprall (aKTUYECKU BEPEH, HAJIMYKME INTyOOKHUX HMCUEpPIIBbIBAIOLIUX

3HAHUA B 00BEME YTBep)KHGHHOﬁ nporpaMmbl JUCHUINIIMHBI B COOTBETCTBHUH C IMOCTABJICHHBIMU IIPO-
rpaMMoOil Kypca LeIsIMU U 3aJjauaMy 00y4YeHMsI; IPaBUIIbHbIE, YBEPEHHbIE AEHCTBUSI IO MPUMEHEHHIO T10-
JIy4YEHHBIX KOMIIETCHIIMM Ha MPAKTUKE, TPAMOTHOE U JIOTUYECKUA CTPOMHOE H3JI0KEHUE MaTepuasia Ipu
OTBETE, YCBOEHUE OCHOBHOM U 3HAKOMCTBO C JIONOJIHUTEIBHON JIMTEPATYPOH; PACUETHI DKCIIEPUMEHTAIIb-
HBIX 33]1a4 OCYIIIECTBIICHBI C UCTIOIB30BaHUEM HEOOXOAUMBIX POPMYIT; MOTYISHHBIN pe3ynbTaT IPaMOTHO
WHTEPIPETUPOBAH;

- OLIGHKA «XOpOIII0»: HAWYHE TBEPJBIX U IOCTATOYHO MOJHBIX 3HAHWA B 00BEME YTBEPKACHHOW IMpO-
rpaMmbl JUCHUINIIMHBI B COOTBCTCTBHU C LCIIAMU 06yquI/m, IMpaBUJIBHBIC ,ZIeI\/'ICTBI/ISI M0 NPpUMCHCHHIO
3HaHW, YMEHUH, BIAJEHUN Ha MPAKTHKE, YETKOE U3JI0)KEHUE MAaTepHUalia; JOMYCKAIOTCS OTACIbHBIE JIO-
TMYCCKUEC U CTUIIUCTUYCCKHUEC ITOTPCITHOCTHU, CTYACHT YCBOWJI OCHOBHYIO JIMTEPATYypPy, PEKOMCHOBAHHYIO
B IIporpaMMeE MUCHUINIIMHBI; UMCIOTCA HECYIICCTBCHHBIC HEAOYCTHI IIPpHU PECIICHUU SKCIICPUMCHTAIIbHBIX
3a1a4; MOJIyYEHHBIE PE3YJIbTATHI, B LIEJIOM, OIUCAHBI IPABUIIBHO;

- OLICHKA «Y/IOBJICTBOPUTEIHHOY» - HAJIMUUE TBEPABIX 3HAHUN B 00bEME YTBEP)KACHHOW MPOrpaMMBbl B CO-
OTBCTCTBUHU C LCIIKIMU U3YUYCHUS, U3JIOKCHHUEC OTBCTOB C OTACIIbHBIMU OH_II/I6KaMI/I, YBCPCHHO UCIIPABJICH-
HBIMHU TIOCJIC NOMOJJHUTCIIbHBIX BOIIPOCOB; IMPABUJIBHLIC B ICIIOM I[QflCTBPISI 0 MPUMCHCHUIO 3HAaHUU Ha
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MPAKTUKE; TOIMYIIEHbI CYIIECTBEHHbIE OIIMOKU MPH PEHICHUH SKCIIEPUMEHTAIBHBIX 3a]a4; B MHTEpIpe-
TalUK Pe3yIbTaTOB JOMYIICHBI IPUHIIUIIUATBLHBIE HETOYHOCTH;

- OIIEHKA «HEYOBIIETBOPUTEIHLHOY» - OTBETHI HE CBSI3aHBI C BOMIPOCAMU, HATMYKE TPYOBIX OMIMOOK B OTBE-
T€, HETTOHUMAaHUE CYIIHOCTH U3JIaraeMoro BOMpPOCa, HEYMEHUE MPUMEHSTh 3HAaHUS HA MPAKTHUKE, HEYBe-
PEHHOCTh M HETOYHOCTh OTBETOB Ha JIOMOJHUTENIbHBIC U HABOJSIIHUE BOIPOCHI; OTCYTCTBYET pEIICHUE
3aJ1a4 UM OHO MOJIHOCTBHIO HEBEPHOE; OMKUCAHUE PE3YIbTaTOB HE COOTBETCTBYET 3a/1aHUIO.

4.2. ®opMbl U MaTepUAJIbl TPOMEKYTOUHOM aTTECTAIUU

4.2.1. [IpomexxyTouHasi aTTecTalus — 3a4€T, IPOBOAUTCA B (pOpMe TecTa C 3aKPBITHIM U OTKPBITHIM TUIIOM
3aJaHUM.

4.2.2. OueHoYHBIC CPEICTBA I TPOMEKYTOUHOUN aTTECTAIINH

Tect
Bapuanr 1

Ne
BOIIpOCa

3amanue

I[Mpotiecc peKTU(hHUKAIINN UCTIONB3YETCS IS
a) pa3/IeieHUs CMece JKUAKOCTh-TBEPI0EC
1. b) pasnenenus ra3000pa3HbIX cMecei

C) pa3/eneHus KUAKUX cMeceit

d) ourcTKH 3albIICHHBIX TA30B

Kaxoii nporiece pasjieieHrst OCHOBaH Ha Pa3IMuMsAX B JIETYYECTSIX KOMIIOHEHTOB:
) PKCTPaKIUs

2. b) abcopOrus

C) amcopOrust

d) kpekuHr

Kakoii mportecc MOXKET UCIONIB30BATHCS U OYUCTKH TIPUPOIHOTO I'a3a OT CEPOBOIOPOIA:
a) abcopOrust

3. b) cequmenTarnus

C) punbTparnms

d) mecopbOuus

B cxeme cuHTe3a aMmMuaka TpyOUaThlii peakTop UCTONb3YyeTCs Uil OCYILECTBICHUS
peakuuu

a) Bropu4Hoii mapoBoit KOHBEPCUU METaHa

b) [lepBuuHOl MapoBOW KOHBEPCUH METaHA

c) [Taposoii kouBepcun CO

d) MeranupoBaHus OKCHIOB yriiepoja

MaxkcumanbHbIH K03 (GUIIHEHT TernIoo0MeHa HabIoAaeTcs P TEII000OMEHE:
) MKy KUITSIIEH KUIKOCTBIO M Ta30M

5. b) Mex Iy ra3oM M KHIKOCTBHIO

C) MEXIy ABYMS KHJIKOCTSIMH

d) MeX Iy KUTISIIEH KUIKOCThIO U KOHACHCHPYIOIIUMCS TapOM

VT1eBOIOPOAHOE CHIPbE MPEAMOYTUTEIbHEE TS OTYYEHHSI BOIOPO/IA TI0 CPABHEHHIO C BO-
JIOH B CBSI3H C:

6. a) Huskoit crouMocCThi0 IPUPOAHOTo rasa B Pd;

b) Bbicoko#i CTOMMOCTBIO TUCTH/UTMPOBAHHOMN BOJIBI;

C) Bosiee BBICOKMM KauecTBOM IOJIy4aeMOT0 BOJOPO/IA;
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d) MeHnblieii sHEprUeii CBSI3M BOAOPO/IA.

JIstst IpeIOTBPAIICHHUS Pa3pyIICHUS TPyOOIPOBOIOB MPH PE3KUX M3MEHEHHSIX TEMITCPaTypPhI
UCIIOJIB3YIOT:

a) TemIoByI0 «pyOamKy»;

b) TermooOMeHHUK «TpyOa-B-TpyOE»;

c) Tepmocroiikue MaTepuabl;

d) TeroBbIE KOMIIEHCATOPBI.

Kaxkwue ¢pakropbl HECOOXOIUMO YUUTHIBATh MPH MOCTPOCHUH XUMUKO-TEXHOIOTHIECKOM CXEMBI
nporecca:

a) peabHBIN COCTAaB UCXOIHOTO CHIPhS

b) TpeboBaHuUs K KauecTBY MPOIYKTOB

C) OCTYIHOCTh U CTOMMOCTH YHEPrOPECYPCOB

d) skonoruueckue TpeOOBaHUS

Br160p onTUMabHON TEXHOJIOTMYECKOW CXEMBbI OCYILIECTBIISETCS HA OCHOBE KPUTEPHSL, OT-
Pa’KaroILEro:

a) 9KCIUTyaTal[MOHHBIC 3aTPaThl Ha

(yHKIIMOHMPOBAHUE MPOU3BOCTBA

b) kamuTanbHBIC 3aTPAThI HA CO3/IAaHKUE TIPOU3BOJICTBA

C) ce0eCTOMMOCTb SIHHUIIBI IPOIYKIIMU

d) Bce

10.

OtnyBka (cOpOC YaCTH HUPKYJIMPYIOIIETO MMOTOKA) B LIMKJIC CHHTE3a aMMUaKa Heo0X01uma
IUISL TIPEIOTBPAIIICHHSL:

a) Bo3HUKHOBEHUS B3pBIBOOIIACHBIX YCIOBUI B PEAKTOPE CHHTE3a aMMHAKa,;

b) [eperpeBa peakTopa CHHTE3a aMMHUaKa,

C) HakorutieHust aproHa u MeTaHa B MOTOKE;

d) Konnencaruu BOIsTHOTO mapa.

11.

Br100op onTuManbHON TEXHOJIOTMUYECKONW CXEMBI OCYILIECTBIISICTCS HA OCHOBE KPUTEPHSL, OT-
Pa)KkaroILero:

a) SKCIUTyaTalMOHHbIC 3aTPaThl HA PYHKIIMOHUPOBAHUE MPOU3BOJICTBA

b) kanuTanbHBIC 3aTPAThl HA CO3aHKE TPOU3BOICTBA

C) ce0eCTOMMOCTb SHHUIIBI POIYKIIMU

d) pa3HOCTB MEX/Ty CTOUMOCTBIO IPOTYKIIMU M PACXOJIOB HA €€ MPOU3BOJICTBO C YUECTOM
YAEIbHBIX KallUTaIbHbBIX 3aTpaT

12.

Monens 00beKTa 3T0. ..

a) MpeIMeT MOXOXKUN Ha 00BEKT MOJECITUPOBAHUS

b) 00BEKT - 3aMeCcTUTENb, KOTOPHIN YUUTHIBAET CBOMCTBA 00BEKTA, HEOOXOIUMBIE JJIS J10-
CTYDKEHMS 11ETU

) Komusi 00beKTa

d) ma610H, IO KOTOPOMY MOKHO MTPOU3BECTH TOYHYIO KOTTHIO 00BEKTa

13.

OcHoBHast PyHKIIUS MOJEIH ITO:

a) [Tomyunts nHGOPMALIHIO O MOJIETUPYEMOM O0BEKTE

b) OToOpa3uTh HEKOTOPHIE XAPAKTEPUCTUICCKHE TPU3HAKU O0BEKTA

¢) [Honyunts nHOpMaLIKIO O MOJAEITUPYEMOM OOBEKTE UIIM OTOOPA3UTh HEKOTOPBIE XapaKTe-
pUCTHYECKHE IPU3HAKU 00BEKTa

d) Bocripoussectn puznueckyro popMmy o0beKTa

14.

MaremMaTu4ecKo MOIEIbI 00BEKTA HA3BIBAIOT. . .
a) Onucanue 00bEKTa MATEMAaTHIECKIMHU CPEICTBAMH, TTO3BOJISIOIIEE BHIBOJUTH CYKIICHUE O
HEKOTOPBIX €r0 CBOMCTBAX MPH MOMOIIH (OPMATBLHBIX MPOIIEAYP
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b) JIroOyr0 CHMBOJIMYECKYIO MOJIENb, COAEPIKAIITYI0 MATEMAaTUUYECKHE CHMBOJIBI
¢) [IpencraBnenne CBOWCTB 0OBEKTA TOIBKO B YACIIOBOM BUJIC

Kakas hopma MaTemMaTndeckoit MOAETH OTOOpakaeT MpeaucaHne MOCIeJ0BaTEIIbHOCTH He-
KOTOPOM CHCTEMBI OTIepaIvii Hal UCXOHBIMH JaHHBIMU C LEJIBIO MOJTyYSHHS Pe3yiibTaTa:
a) AHaIIUTHYECKas

15.
b) I'paduueckas
¢) lludposas
d) AnroputmMuyeckas
OnTuManbHBIM IIPOLECCOM Ul Pa3/AeiIeHUs ) KUIKOCTEH ¢ OJIM3KOM TeMIlepaTypoil KUIIEHUs U
16. HU3KOH TePMUYECKON CTAaOMIBHOCTBIO SBIISETCS
17 OnTuManbHBIM TUIIOM HAacoca AJIs TPaHCIIOpTa HEOOBIINX KOJINYECTB )KUIKOCTEH U dIMYJIb-
' CH IIpU HEOOXOAMMOCTH TOUYHOT'O YIPABJIEHUS UX PACXOA0M SIBIISETCS
OnTUMalIbHBIM MPOLIECCOM IS YAJIEHUsI CEPHUCTBIX COEIMHEHUH U3 OJJOPUPOBAHHOTO MPU-
18. POJHOIO Ta3a B CXEME CUHTE3a aMMHUaKa SIBJIETCS
OtcyTcTBUE BO3MYILEHUI CTOXaCTUYECKOI'O XapaKTepa 1 OlMCaHKe MPOoLecCoB peodpaso-
19. BaHUs MH(OpPMAIMH B JUCKPETHOM BPEMEHU
HecootBercTBre (hru3nyeckoil pealbHOCTH, TaK KaK adCOJIIOTHAs CTUHA HEAOCTHKUMA
20. Ha3bIBAETCS
MonenupoBaHue, Ipu KOTOPOM pealbHOMY OOBEKTY CTaBUTCSI B COOTBETCTBHE €0 YBEJIH-
21 YEHHBIH WM YMEHbIIEHHBIN MaTepUaIbHbIM aHAJIOT, TOMYCKAIOIINI UCcCiel0BaHue C IOMO-
' LIbIO NIOCIIEAYIOLIETO MEPEHECEHHSI CBOMCTB U3y4aeMbIX IIPOLIECCOB U SIBJICHUI C MOJEIU Ha
00BEKT Ha OCHOBE TEOPUU TOA0OHS SBISAETCS .
Yro HeoOX0AMMO 3a/1aBaTh JUIsl pelieHus JudpepeHInanbHbIX YpaBHEHUH B YaCTHBIX MPOU3-
22. BOJHBIX?
23 Merton, ucnonb3yeMsblil pu pacyete Ko (GUIIMEHTOB B ypaBHEHUSIX perpeccun?
24 Monenbio ¢ coCpeJOTOUEHHBIMU apaMeTpaMu, pu nepeMeHHo C u3MeHs1eMol TOJIBKO BO
' BPEMEHM HA3bIBAETCS
Kaxoii mpruHIMI XMMUYECKON KHHETUKHU UCIOIb3YETCs IIPU ONTMCAHUH KUHETHKH CIIOKHBIX
25. peakuuii?
26 Mertoa uccnenoBaHuii Ha MOJIETSX, KOTOPbIE UMEIOT OJIMHAKOBYIO C OPUTHHAJIOM (HU3UYe-
' CKYIO IIPUPOJIy U BOCIIPOU3BOAT BECh KOMIIJIEKC CBOMCTB M3y4YaeMbIX SIBJICHUN Ha3bIBACTCS
Ecinn ocHOBHBIE TEpEMEHHBIE TIPOLIECCA U3MEHSIIOTCSI BO BpDEMEHH U B IIPOCTPAHCTBE, TO MO-
21. JIeId, OTHCHIBAIOIINE TaKUe MPOLECChI, HA3bIBAIOTCS
28. Monenu ¢ cocpeJ0TOUEHHBIMH ITapaMeTpaMH 3alMChIBAIOTCS B BUJIE
Mozens BKIIOYArOIIas ONMCAaHUE CBA3EH MEKy OCHOBHBIMH IIEPEMEHHBIMU IIPOLIECCA B
29. YCTaHOBUBLIMXCS PEKUMAaxX HA3bIBAECTCS
3HaueHusl IOTOKOB BEIIECTB U XapaKTEPUCTUKH ITapaMeTPOB 3TUX MOTOKOB, OT KOTOPHIX 3a-
30.

BUCUT ABWKYIIAA CUJIa «3JICMCHTAPHBIX» ITPOLCCCOB HA3BIBAIOT

4.2.3. llIkana oneHnBaHus
51- 100 % mpaBUIBHBIX OTBETOB — OIIEHKA «3aUYTCHOY,
0 — 50 % nmpaBUIBHBIX OTBETOB — OLIEHKA «HE 3aUTEHO.
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4.3. CoOoTBETCTBUE

OLIGHOYHBIX CPEJCTB MPOMEXKYTOUHOM aTTeCTallMH MO JUCHUIUIMHE (POPMHUPYEMBIM

KOMIIETEHIUSIM
Kon Koa unaukaropa 10CcTHKEHUSA OueHo4YHbIE CPeICTBA IPOMEKYTOUHOM
KOMIIETEHIIHH KOMIIETEHIIUH aTrecTanum (TecT)
UJOTIK-1.2. +
OIIK-1
WOIIK-1.3 +

4.4. Kpurepuu o1ieHKH c(hOPMHUPOBAHHOCTU KOMIIETEHIIUN B paMKax MPOMEKYTOUHOM aTTecTaluu 1o

JIUCHUILINHE
Kox wunau- | CTpykTyp- Kpurepum oueHku c)OpMHUPOBAHHOCTH KOMIIETCHIUH

Kon Karopa [10- | Hble

KOMIIET | CTUKEHU A 3JIEeMEHThI

€ HIIUM | KOMIIeTeH- OLICHOYHBIX He cpopmupoBana CdopmupoBana

1107071 cpeacrs

OIIK-1 | UJJOIIK-1.2 - He 3nHaer 6a30Byr0 TepMHHOIIO- | - 3HAET 6A30BYI0 TEPMHHOJIOTHUIO,
THIO, OTHOCSAINYIOCS K XHMHKO- | OTHOCSIIIYIOCS K XUMHKO-
TEXHOJIOTHYECKHM  MPOIIECCaM, | TEXHOJOTHMYECKHM  IPOIeccaM,
TEXHOJIOTHYECKHUE CXEMBI OCHOB- | TEXHOJOTHMYECKHE CXEMBI OCHOB-
HBbIX TPOU3BOJCTB, TEOPETUYE- | HBIX MPOU3BOJCTB, TEOPETUYC-
CKHE OCHOBBI pEaKIMi, MPOTeKa- | CKHE OCHOBBI PEaKIUH, MpOTeKa-
IOIIUX B JJaHHBIX MPOIECCax; CBA- | IOMUX B JaHHBIX MPOIECCAX; CBA-
3aTh (yHIAMEHTAJIbHBIC 3aKOHBI | 3aTh (YyHIAMEHTAJIbHBIC 3aKOHBI
XUMHUHA ¥ QU3WKHA C TPOIECCaMU, | XUMHUH M (U3UKH C TIPOIECCAMH,
MPOTEKAONMMMHA HA TPOU3BOJ- | MPOTEKAIONIMMUA HAa TPOU3BOJI-
CTBE; HCIIOJIb30BaTh TEOPETHYEe- | CTBE; HCIIOJNB30BaTh TEOPETHUYE-
CKH€ 3HaHWS UIA OOBSCHEHWs | CKH€ 3HAHUSA JUIA OOBSICHEHUS
CBOICTB MaT€pHaJIOB U MEXAHU3- | CBOWCTB MAaTEpUAIOB U MEXaHU3-
Ma XUMHUYECKHX TPOIECCOB, BBI- | Ma XUMHUYECKUAX MPOIECCOB, BBI-
OWpaTh palnMOHANIBHYIO CXeMy | OMpaTh paluOHANBHYI0 CXeMYy
MMPOM3BOJICTBA 3aJIaHHOTO TIPO- | MPOW3BOJACTBA 3a/IaHHOTO  IIPO-

TECT JyKTa, KPUTUYECKH OCMBICIUTDL | IyKTa, KPUTUYECKH OCMBICIUTh

NJIOIIK-1.3 MOJIyYEeHHBIE PE3YNbTaThl pacue-
TOB U J1aOOPaTOPHOH PabOTHI;

- He ymeer BBIONHATH MaTepu-
IbHBIE M HEPreTUYECKUe pac-
YeThl TEXHOJIOTUYECKUX ITOKa3a-
TEeNed  XMMHYECKHX  IPOU3-
BOJICTB; OIPEJENSATh ONTUMAIb-
HBIE YCJIOBHS IPOBEIACHHUS XHMH-
KO-T€XHOJIOTHYECKUX  MPOLEC-
COB; OOOCHOBBIBATBH IIEJIECO00-
pPa3HOCTHh BBIOPAHHOW TEXHOJIO-
TMYECKOW CXEMbI M KOHCTPYKITHH
000pyIOBaHMS; COCTaBIATh W
Jie7IaTh ONUCAHUS TEXHOJIOTHYe-
CKHX CXEM XHMHYECKHX IIpO-

OECCOB.

MOJTy4YeHHBIE pPe3yNbTaThl pacye-
TOB U JIAOOPaTOPHOI padoTHI;

- YMeeT BBINOJHATE MaTephaib-
HBIE U SHEPreTUYECKUE PACUETHI
TEXHOJIOTHUECKUX  TOKa3aresien
XMMUYECKUX MPOU3BOJCTB; OIpe-
JENSATh  ONTUMAJbHBIE yCIOBHS
MIPOBEICHUS XUMHKO-
TEXHOJIOTHYECKHUX  MPOIIECCOB;
000CHOBBIBaTh 1eIecooopas-
HOCTh BBIOPaHHOW TEXHOJOTHYE-
CKOM CXeMbI M KOHCTPYKIIHK 000-
PYZOBaHUS; COCTABIATH U JIENATh
OITUCAHUA TEXHOJIOTHIECKUX
CXEM XMMHYECKUX IPOIECCOB.
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5. MeTOHI/I‘IECKl/Ie MaTepuaJIbl 1 oﬁyqamumxcsl M0 OCBOCHHIO TUCHHUIIJIMHBI

1. COopHUK PUCYHKOB, CXEM, amlapaToB U NPUOOPOB, UCIOIb3YEMbIX B MPOMBIIUIEHHOM IPOHU3BOJICTBE
nexkapcTBeHHbIX mpenaparoB / E.A. XBomuc, M.B. Uupkosa, [1.B. Uyrynos, M.I1. Yyrynosa // TbOY
«IIT'DA» 2013.

2. COOpHUK CUTYallMOHHBIX 3aj1a4 1O MPOMBINIICHHOW TexHonoruu jgekapcTB / H.A. Kopsizuna, E.M. Mo-
noxoBa, M.B. Uupkosa // ®DI'BOY «IIT'®A» 2016.

3. COOpHHK cXeM MpPOU3BOJCTBA U OOOPYAOBAHUS COBPEMEHHBIX JIEKAPCTBEHHBIX mpemnaparoB / E.A.
XBomuc, 1.1. Yepromnazora // 2013, [BOY «II['®A»

4. COOpHUK TEXHOJOTHUECKUX U anmapaTypHbIX CXEM MPOU3BOICTBA COBPEMEHHBIX JIEKAPCTBEHHBIX Ipe-
napatoB / E.A. XBomnuc, M.B. Hupkoga, [1.B. Uyrynos, M.I1. Uyrynosa // TBOY «[IT'®A» 2010.

6. YueOHas quTepatypa 1Jis1 00y4ar0mMXcs N0 JUCHUIIHHE

6.1. OcHoBHas nuTEpaTypa

1. MaremaTHueckoe MOJECIMPOBAHUE XHMHKO-TEXHOJIOIMUYECKMX CHCTEM C MCIIOJIb30BaHUEM IIpO-
rpamMbl ChemCad [DaexTpoHHBI pecype]: yuebHo-MeToanueckoe nocodue/ 3ustaunos H.H., JlanteBa
T.B., PoixoB JI.A. — DnekTpoH. TekcToBble AaHHble. — Ka3anb: KasaHckuil HalMoHanbHBINA HCCIEI0Ba-
TEIbCKUH  TexHonoruueckuid  yHusepcuter, 2008. — 161 c¢c. - Pexum  gocryma:
http://www.iprbookshop.ru/62484.html. — D5C «IPRbooks» (Bbixon u3 6ubnmorexku ®I'60Y BO III'OA
Munszapasa Poccun)

6.2. JlononuurtenbHas IuTeparypa

1. VlnHOBallMOHHBIE TEXHOJIOTMM M 00OpymoBaHue (apmaieBTudeckoro mpousBoactea. — T.1 H.B.
Mewnsmrytuna, F0.B. Mummna, C.B. Ansec / MU3garensctBo BUHOM, 2012. — 328 c., u.
2. VHHOBallMOHHBIE TEXHOIOTUU M 000OpyAoBaHHE (apMalleBTUYECKOro mpousBoacTtBa. — 1.2 H.B.

Mewnsmrytuna, F0.B. Mummna, C.B. Ansec / U3natensctBo BUHOM, 2013. — 480 c., un.

3. Ilpomsbrennas TexHonorus jgekapers: B 2-x 1. T. 1. B.M. Uyemos, A.W. 3aiines, C.T. Ille6aHoBa,
H.E. Yepnos / U3narens-ctBo: MTK-knura, HoBocu6upck 2002. 560 c.

4. TlpompitiuienHast TexHosorus jekapcts: B 2-x 1. T. 2 B.M. Uyemos, A.W. 3aiiues, C.T. lllebanoBa,
H.E. Yepnos / 2002 UznarenscrBo: MTK-knura, HoBocubupck 715 c.

5. Xumus u TexHonorus ¢uronpenaparon: yue0d. mocodue ans By3oB. C.A. Mununa, 1.E. Kayxosa /
2009, Mocksa 559 c.

7. MaTepnajibHO-TeXHHYecKasi 6a3a, HH(POPMALHOHHbIE TEXHOJIOTHH,
NPOrpaMMHoOe o0ecneyeHne 1 HH(POPMaLMOHHbIE CIIPABOYHbIE CHCTEMBI

CriennanbHble TOMEIIEHUS MPECTABIAIOT co00M yueOHbIe ayAUTOPUH IJI POBEACHUSI 3aHATUN JIEKIIU-
OHHOT'O THUIIA, 3aHATUN CEMHHAPCKOIO THUIIA, TPYMIOBBIX U UHAMBHUIYaAJTbHBIX KOHCYJIbTAllUH, TEKYLIETO
KOHTPOJISI U MTPOMEXYTOUHOM aTTecTally, a TaKKe MMOMEIEeHUs A1 CaMOCTOSTeNIbHON paboThl U TOMe-
LIEHUS] JUIsl XpaHEeHUsS U MpOHIAKTHYECKOro oOCiIyXHBaHHs yueOHOro obopynoBaHus. CrenuanbHble
MOMEIICHUSI YKOMITJIEKTOBAHBI CIIEHUAIN3UPOBAHHON MeOENIbI0 M TEXHUUYECKUMHU CPEICTBAMU O00YUEHUS,
CITy>KaIllUMU JUIs TIpeJIcTaBlIeHus yueOHOl nHpopMaluy 60IbIIONH ayAUTOPUH.

VYdeOHble ayAUTOPUH JJISl TPOBEACHUS 3aHATHH JIEKIIMOHHOTO U CEMUHAPCKOTO THUIA OCHAIIEHBI MYJIbTH-
MEIUIHBIM KOMIUJIEKCOM (HOYTOYK, MPOEKTOP), HA0OPOM TaOIHIl U MYTbTUMEIUWHBIMY HATJISITHBIMHU Ma-
TepHajlaMy M0 Pa3IUYHBIM pa3jieraM JUCUUIUIMHBI (BUACO(QUIbMBI, CUTYal[MOHHbBIE 3a7aud, TECTOBbIE
3aIaHusl 0 U3y4aeMbIM TemaMm). it ocymectBienus moaenupoBanus XTC uMeercs makeT nmporpaMmm-
noro obecrnieucrust ChemCAD (B cB0OOIHOM JOCTYIIC).
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[lepeuens MaTepraIbHO-TEXHUYECKOTO OOECIeueHUs, HeOOXOIMMOTO JIsl peaanu3aluy MporpaMMbl Oaka-
JaBpHara, BKIOYAeT B ce0sl JTabopaTOpuu, OCHAIICHHBIE Ta00PATOPHBIM 000PYIOBAaHUEM.

[TomemeHust A1t CAaMOCTOSITENILHON pabOThl 00YUAOIUXCSI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKON C BO3-
MOKHOCTBIO TIOJKITIOUCHHS K ceTu «HTepHeT» u o0ecreueHrneM JI0CTya B JICKTPOHHYIO HH(pOpMaIiu-
OHHO-00Pa30BaTEIbHYIO CPENY OPraHU3ALNH.
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AHHOTAIIUS PABOUYEN ITPOT' PAMMBI JITACIUILIAHBI

b1.0.28 MopennpoBanyue XUMHUKO-TEXHOJIOTHYECKUX MTPOIIECCOB
Koa u HauMeHOBaHHe HanpaBJieHUus] NOAroToBKH, npoduas: 18.03.01 Xumuueckas TexHomorus, Xu-

MUYECKasi TEXHOJIOTHS JIEKAPCTBEHHBIX CPENICTB

KBamndukanus (creneHb) BLIMYCKHUKA: OakaaBp.

®opma 00yueHHsI: OYHas.

®opmMupyeMasi KOMIEeTeHIMS .

OIIK-1 — cnnocoGeH n3ydaTh, aHAJIM3UPOBATh, UCIOJIb30BATE MEXAHU3Mbl XUMHUUECKUX PEAKLUH, pouc-
XOJAIIMX B TEXHOJIOIMUYECKUX MPOILECCaX M OKPYKAIOLIEM MHUPE, OCHOBBIBAsICh HA 3HAHUSX O CTPOCHUU
BELIECTBA, PUPOJE XUMHUUYECKOM CBS3M M CBOWCTBAX Pa3JIMYHBIX KJIACCOB XMMHUYECKHX 3JIEMEHTOB, CO-
€IMHECHUH, BEILIECTB U MATEPUAIIOB.

NJOIIK-1.2 — npeanaraeT MHTEPIPETAIMIO PA3IMYHBIX TEXHOJIOTHYECKUX MPOIECCOB, OCHOBBIBASACH HA
3HAHUHU PA3IMYHBIX KJIACCOB XMMHMUYECKUX JIEMEHTOB, COCIUHEHUH, BEILIECTB U MAaTEPUATIOB

NJOIIK-1.3 — aHaiu3upyeT U UCIOJIb3yeT MEXaHU3Mbl XUMUYECKUX peakUuil A1 00BbsICHEHUS TEXHOJIO-
TMYECKUX IPOLECCOB U IPOLIECCOB, IPOUCXOISAIINX B OKPY/KAIOIEM MUPE

O0beM u MecTO IMcHMILIMHBI B cTpyKType OITOII:

Hucuuruinza b1.0.28 MoaennpoBanne XMMHKO-TEXHOJIOIMUYECKUX MPOLIECCOB OTHOCUTCS K 0a30BOM ya-
cru OIIOIL, uzyuaercs Ha IV xypce, B 7 cemecTpe, 001mast Tpy10eMKOCTh TUCHUIUTHHEL 144 4. / 4 3.e.
Coaep:xaHue TMCUMILINHBI:

Pasznen 1. BBenenue B nuciumuinny. Tema 1.1.BBeaenue B JUCHUILIUHY.

Pazgen 2. Xumuko-rexnonorudyeckue cucrembl (XTC). Pacuer maTepualibHOrOo M TEIUIOBOro OajaHca
Tema 2.1. [IpuHUMIIBI cOCTaBIEHUsT MaTepHaiabHOro Oananca. Tema 2.2.. Pacuersl pacxoaHbix K03hdu-
nueHToB. Tema 2.3. ConocraBieHne MaTepuaibHbIX 0aJaHCOB HEOOPATUMBIX XMMHUKO-TEXHOIOIHYECKUX
nporeccoB. Tema 2.4. ConocraBieHue MaTepuaibHOro OajgaHca MPOMBIIIICHHBIX MPOIECCOB, OCHOBAH-
HBIX Ha 00paTUMBbIX peakuusax. Tema 2.5. [IpMHIUIBI COCTaBIEHUS SHEPTETHUECKOTO (TEIIOBOro) OanaH-
ca. Tema 2.6. Pacder TeroTel XMMHUECKUX U (pru3nueckux npeppaiieHuil. Tema 2.7. Pacuet temnioBoro
OanaHca MPOMBIIIIEHHBIX MpoleccoB. Tema 2.8. OOmyre NpUHLKIIBI COCTABIEHUS U pacyeTa MaTepuasb-
HBIX U TEIJIOBBIX 0alaHCOB KyJIbTUBUPOBAHUS MUKPOOPTraHU3MOB

Paznmen 3. Maremarndyeckoe MOJCIMPOBAHNE KHHETUKH XUMUYECKHX peakiuii B moroke. Tema 3.1. O6-
M€ KMHETHYEeCKHe 3aKOHOMEPHOCTH peakiuil B motoke. Tema 3.2. Knaccupukanus XMMHUUECKUX peak-
TopoB. Tema 3.3. KuHetuka peakuus B peakTopax ujaeanbHoro cMenienus. Tema 3.4. Kunetuka peakuui
B pEaKTOpax HUJeaJbHOrO BbITeCHEHUs. Tema 3.5. BiusHue temneparypbl U TUAPOAMHAMUYECKUX Iapa-
METPOB Ha KHHETUKY pEaKLUii B IOTOKE.

Pasnen 4. Xapakrepuctuka XUMHKO-TeXHOIOrn4eckon cuctemsl. Tema 4.1. Dnementsl XTC n ux kmac-
cudukanus. TumnoBble TexHOJIOrHUYeCKHe onepaTopbl. Tema 4.2. Bubl TEXHOTOTHYECKUX CBA3EH MEXIY
orepaTopamu

Pazgen 5. OcHoBHbie MeTonbl pacuera XTC. Tema 5.1. HTETpanbHbIe M JEKOMITO3UIIMOHHBIE METOIBI
XTC. Tema 5.2. Ilpencrasnenne XTC B Buzae rpados, matpur u tadnui. Tema 5.3. [Ipumenenue wH-
(bopMalMOHHBIX TEXHOJIOTUHN [T MOJETUPOBAHHUS XUMHUKO-TEXHOJIOTHYECKHX MporieccoB. Tema 5.4. Hc-
nonb3oBanue nakera chem CAD mns mogenupoBanus XTC

®opmMa NIPOMEKYTOYHON ATTECTALMM: 3a4ET.
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