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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.B.05 XumMmnyeckana TexHonorus

1. Koa u HaumeHoBaHMe HanpasneHusa nogrotoBku: 04.03.01 Xumus
2. NMpodwmnb noarotoBkU: Xumuns

3. Ksanudwmkaumsa BbinyckHuka: bakanasp

4. ®opma oby4eHusa: O4yHasa

5. Kacdbenpa, oTBevarowas 3a peanusaumio AUCLUNIUHBI: BbICOKOMOSEKYNSIPHbIX COeAnHE-

HUN XU KONNOUOHOW XUMUMN

6. CoctaButenu nporpammsbi: LLlectakoB AnekcaHap CtaHMcnaBoBuY, A4.X.H., AOLEHT
Banabiwes OmuTtpun KOpbeBuY, K.X.H., JOLUEHT

7. PexomeHpoBaHa: HMC xumunyeckoro dakyneteTta, npotokon Ne 10-05 ot 22.05.2025

8. YuebGHbIN roa: 2027-2028, 2028-2029 CemecTtp(bl)/TpumecTp(bl): 6, 7



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensmu oceoeHusi y4ebHOU OuCUUNIUHbI S8MISIIOMCS:
- (hopMUpOBaHUE OCHO8 MEXHOI02UYECKO20 MbILWTEHUS;
- packpbimue 83aUuMOC853U MEXAOY paseumueM XUMUYECKOU HayKu U XUMUYECKOU mexHOonoauu;
- nod2omoeKa 8blIrnyCKHUKO8 yHusepcumemos K pabome rno co30aHuro MnepcrieKmueHbIX Mpoyeccos,
Mamepuasios U mexHO/102Uu4eCKUX CXEM.

3adayu y4yebHoU OucyunuHbI:
- ¢hopmuposaHue  crocobHocmu
MexHOos1I02U4eCKOo20 rpouyecca;
- ghopmupogaHue criocobHocmu Haxodumb Criocobbl peweHUs1 IKOSI02UHECKUX rpobrieM, 803HUKaOWUX
rpu co30aHuu XUMUKO-MEXHOI02UYEeCKO20 npouyecca;
- pazsumue criocobHocmu eblbupame Hauboriee adekeamHbili criocob arnnapamypHo20 0hoOPMIIEHUS
XUMUKO-MEeXHO/102u4eCKo20 rnpouyecca.

onpedensamb  payuoHasibHbIl  Nymb  cO30aHUsi  XUMUKO-

10. MecTo yye6HOM ancumnnmnHbl B cTpykType OOI:

YacTb, hbopMupyemasi y4acTHMkaMmm obpasoBaTternbHbiX OTHOLWEHUR, bnoka 1. QucumnnuHel (Mogynn).
TpebosaHusi K 8XO0HbIM 3HaHUSIM, YMEHUSIM U HaseblikaM: 3HaTb 6a30Bble pasgenbl MaTeMaTukn, uUsmkn
N NPUKNagHOMW MEeXaHWKM, XMMun, 61Monorun; ymeTb NPOBOANTbL MateMaTuieckme, uandeckne, xmMmmye-
CKME N XMMWUKO-TEXHOMNOIMYECKNE pacyeTbl C NpUBNeYeHnemM HeobXxoaMMoro maTemMmaTMyeckoro annapa-
Ta, PU3NYECKNX N XUMUYECKUX DOPMYI, XUMUYECKUX peakumin. ucumnnmHa aBnsieTcs npegecTByio-
wen ans kypca «BblCOKOMOMNEKYNspHble COeANUHEHUS».

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNnNuHe/MoAaynko (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NMIIaHUPYeMbIMU pe3ynbTaTaMU OCBOEHUs o6Gpa3oBaTenibHOMN
nporpaMmmbl (KOMNeTeHLMSAMA) U MHAUKATOPaMM UX [OCTUXKEHUA:

HasBaHue komneTeH-
unn

Koa Koa(bl) WHaukatop(bl) MnaHupyemble pedynbTaTtbl 00y4eHus

3HaThb:
OcHoBBbI

MK-4 | CnocobeH BbIGUpaTHL MK-4.1 Mnanvpyet oTAernbHble

TEeXHMYeckue cpencTt-
Ba U MeToAbl MChbl-
TaHUn OOBEKTOB He-
opraHn4yeckon un op-
raHn4yeckom XUMUn
ONS peLUeHnst TEXHO-
niormyeckMx  3agad,
NMOCTaBMEHHbIX  cre-
Lu1anmcTom bonee
BbICOKOW KBanuduka-
unn

CcTaguu uccrnegoBaHus npu
Hanuuun obwero nnaHa
TEXHONOrM4YeCKom nes-
TEnbHOCTU

NNaHNPOBaHNA TEXHOIOTUYECKUX WUC-
cnefoBaHUi B KOHTEKCTE XUMWYECKON TEeXHOIO-
rmu.

MpuHuMnbl 1 3Tanbl pa3paboTkM TexHonornye-
CKUX MPOLIECCOB.

B3aumocBsA3bL Mexay pasnuyHbIMK - CTagusiMu
TEXHOMOrMYeckoro npouecca u WX BAUSHWE Ha
KOHEYHbIN pesynbTar.

YmeTb:

PaspabaTbiBaTh NnaH vccnegoBaHwuK, BKoYas
onpeferneHne KrnyeBblX CTaaun n Ux nocneao-
BaTenbHOCTU.

OcylecTBNSATb KOHTPOSb 3@ BbINOMHEHVWEM Ka-
XOON CcTagun UCCnefoBaHWs B COOTBETCTBUM C
o6LKUM nnaHoMm.

AHanunsmposaTtb NPOMEXYTOYHbIE pe3ynbTaTbl U
BHOCUTb KOPPEKTMBbLI B MNMaH nccrnegoBaHuin no
Mepe HeobXoaMMOoCTH.

BnapeTtb:

HaBblkamu opraHusauum n KOOpAMHAUMKU OT-
OenbHbIX CTaAui uccneaoBaHus B paMkax 06-
Lero nraHa.

MeTooamun oueHKN 3(PPEKTUBHOCTU N pPesyrb-
TaTUBHOCTU KaXaomn CTaanmn NccnefoBaHus.
MHCcTpyMeHTaMu AN AOKYMEHTMPOBAHUA U OT-
YETHOCTU MO pesynbTatam UccnegoBaHuin.

MK-4.3

Bbibupaer  TexHuyeckue
cpencTea M MeToAbl UCMbI-
TaHnn (U3 Habopa wumeto-
LMXCA) ANA peweHus no-
CTaBlIEHHbIX TexHomnornye-
CKuX 3agad

3HaTb:

CoBpeMeHHble TeXHUYecKue Cpeactsa U MeTo-
Obl UCMbITaHWA, NPUMEHSIEMblE B HeOpraHuye-
CKOW N OpraHnyecKomn XMMmm.

MpuHuunbl paboTel 06opynoBaHUS U UHCTPY-
MEHTOB, NCNonb3yemblX B XUMMWKO-
TEXHONOMMYECKNX NCccrefoBaHusX.

Kputepuu Bbibopa TeXHWYECKUX CPEeAcTB B 3a-
BMCMMOCTW OT cneuundmkn n TpeboBaHun Tex-
HONOMMYECKON 3a4a4u.




YmeTh:

OueHuBaTb OOCTYMNHblE TEXHUYECKUE CPEACTBa
M MeToAbl UCMbITaHW Anst Bbibopa Hanbonee
NOAXOASLLMX.

MprMeHATb BbiOpaHHble TEXHUYECKUEe cpeacTea
ONS peleHnss KOHKPETHbIX TEXHONMOrM4ecknx
3agau.

O6ocHoBbIBaTb BbIOOP METOAOB U MHCTPYMEH-
TOB WUCMNbITAHWUA B 3aBMCMMOCTU OT MOCTaBMEeH-
HbIX Lilenen n 3agad.

BnapeTb:

MpakTnyeckumn Haeblkamu paboTbl ¢ obopyno-
BaHMEM W WHCTPYMEHTaMW [Ans NpoBeaeHust
MNCNbITAHUA.

CnocoBHOCTbIO MHTErpupoBaTh pasfnyHble Me-
ToAbl UCMbITAHWA ANs OOCTUXKEHUSI ONTUMMAarb-
HbIX Pe3ynbTaToB.

HaBblkamu aHanusa p[aHHbIX, MOMYYEHHbIX B
XO4€e MCNbITaHWUN, U UX UHTepnpeTaumn B KOH-

TEKCTEe pelleHNAa TeXHOJ10rm4eCcknx sagad.

12. O6beM acuUnnuHbI B 3a4eTHbIX egnHuuax/yac. — 5/ 180.

PopmMa NPOMEXYTOUYHON aTTeCTaLMmn 3ayem C OUEHKOU, 3K3aMeH

13. TpypoemkocTb No Buaam y4yebHon paboTbl

TpyooemMKocTb
Bua yyebHol paboTbl Bcero Mo cemecTpam
6 cemecTp 7 ceMecTp
AyANTOpPHbIE 3aHATUSA 108 54 54
nekuum 54 36 18
B TOM 4ucre: npakTn4eckme 18 18 -
nabopaTopHble 36 - 36
CamocTosTenbHasi pabota 36 18 18
B TOM 4Yucne: kypcoBas paboTa (NpoekT) - - -
dopma NpoMeXyToYHOM aTTecTaumnm 36 - 36
(3a4em c oueHkol; 3k3ameH — 36 4ac.)
WToro: 180 72 108

13.1. CopepxaHue QUCLUMNIUHDI

HavmeHoBaHue pasgena guc-

Peanusauusa pas-
nena aMcuunnu-

Ne n/n LARTTMHB] CopepxaHue pasgena AUCumnimHbl Hbl C MOMOLLIbIO
OHnanH-Kypca,
QYMK*
1. Nekuyun
Paspgen 1. O6was xumnyeckasa texHonorus (6 cemecTp)
1.1 Xumnyeckas TexHororms U1 | 1. OCHOBHbIe onpeaeneHUs U NONIOXEeHUS. IAYMK  «Xumunye-

XnMm4yeckoe npon3soacTteo

Xumudeckas TexHonornst. O6bEKT XMMUYECKOW TEXHOMOMMW.
MexxoTpacneBon xapakTep XMMUYeCKon TexHonornn. Passu-
TME XMMMWYECKUX MPOMU3BOACTB M XMMWYECKON TEXHOMOrnW.
MecTo XMMMYeCcKol TEXHOMNOrMM B MPOMBbILLIIEHHON cdepe 1
METOAOB XMMMWYECKOW TEXHONOMMMU B HEXUMUYECKMX OTpac-
NSX MNPOMBbILNEHHOCTN. CUCTEMHBIN aHanM3 CMOXHbIX CXeM
M B3aUMOJENCTBUN INIEMEHTOB CXEMbl — MOHATME U copep-
XaHune MeTofa. dusmyeckoe U MaTeMaTU4eckoe MOAENUPo-
BaHWe, onpeaeneHne U OCHOBHbIE MOHATUS, UX MECTO B WH-
YKEHEPHO-XUMMNYECKUX UccreaoBaHusix n paspaboTkax. Me-
CTO W 3HA4YeHWe HaTypHOro W BbIYUCIUTENBHOIO 3KCNepu-
mMeHTa. CogepxaHue n 3agaydm yuyebHoro kypca.

2. XuMn4yeckoe Npou3BOACTBO.

lMoHATMe O xumwuyveckom npoussoacTee. MHorodyHKUMO-
HaNbHOCTb XMMWYECKOro npou3BoacTBa. Obwas cTpykTypa
XMMU4YecKoro nponssoactsa. OCHOBHbIE MOACUMCTEMbI XUMU-
Yyeckoro npoussoacTBa. OCHOBHbIE TEXHOIOIMYECKNE KOM-
NMOHEHTbI XMMMUYECKOrO Npomn3BoAcTBa. KauyecTBeHHbIE U KO-
NNYECTBEHHbIE MOKA3aTENM XMMUYECKOro MNpPOU3BOACTBA:
TEXHOMOrMYeckne, 3KOHOMUYECKUE,  IKCMIyaTaLMOHHbIE,
coumarnbHble.

ckas TexHororus
(6akanaBpbl)
https://edu.vsu.ru/
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3. CbipbeBble pecypchbl, BoAa U 3HEpPrusa B XMMUYECKOM
npou3BoAcCTBe.

Knaccudukaumsi cblpbeBbIX pecypcoB MO PasfnuyHbIM Npu-
3Hakam — »a3oBOMY COCTOSIHWIO, MPOVCXOXAEHMNIO, NCTOYHU-
kam. MuHepanbHoe cbipbe (PyAbl U NOMe3Hble Uckonaemele),
opraHuM4eckoe NpUPOAHOe Cbipbe (ropltoyve uckonaemole),
pacTUTenbHOE WU XWBOTHOE Cbipbe, BTOPUYHOE Cbipbe — WX
ucnonb3oBaHve u nytn nepepabotkn. OCHOBHbIE CNOCOOLI
nepeu4Hon ob6paboTku cbipbs (OborailieHue, ouncTka, noa-
rotoBka K TpaHcnopTupoBke u nepepabotke). [loHATMe,
CYLHOCTb U NpuUMepbl yriybrneHMs 1cnonb30oBaHWs Cbipbs,
KOMBVHMPOBaHWNA MPOM3BOACTB M KOMMMEKCHON nepepaboTku
Cbipbs. 3HayeHWe M UCMofb3oBaHWE BOAbl B XWMUYECKUX
nponssoAacTBax. MICTOYHMKM BoAbl. TpeboBaHWa K TexHomo-
rmyeckon un 6GbiToBon BOAe. [lpoMblneHHas MOAroToBKa
BOAbl U METOAbl €€ OYUCTKM OT npumecen. OCHOBHblE METO-
Abl KOHTPONSA KayecTBa BoAbl. JKOHOMUS BOAONOTpebneHns
B npoussofcTee. BogoobopoTHble cuctemsl. Buasl n nctou-
HUKN SHEPTUM B XMMMUYECKOW NPOMbIWEHHOCTU. MacluTabbl
noTpebnenns n cnocobbl YMEHbLUEHUSI 3HEpPreTUYecknx 3a-
Tpat. CywHOCTE U MpUMeEpbl pereHepaunnm n pekynepauum
3Heprnn. OJHeproTexHosiornyeckne cuctembl. BTopuyHble
3HepreTnyeckne pecypcebl.

1.2

TeopeTuyeckne OCHOBbI XUMU-
YecKMX MpOLEeCCOB M peakTo-
poB.

1. OCHOBHbIEe onpeaeneHusi N NONOXEHUs.
DU3UKO-XMMUYECKNE 3AKOHOMEPHOCTU XMMMUYECKMX MpeBpa-
LLEHUN — CTEXMOMETPUYECKNE, TEPMOLONHAMUYECKNE, KUHE-
Tnyeckme. MokasaTenn XMMMYECKOro MnpeBpalleHnsi — cTe-
neHb MpeBpalleHns, BbIXOA4 MPOAyKTa, WHTerpasnbHas wu
anddepeHumnanbHas CenekTMBHOCTW, CKOPOCTU peakuuu u
npeBpaLLeHnNs peareHToB.

2. Xummnyeckue npouecchbl.

Onpegenexune. Knaccudukaums XMMUYecknx npoueccos Mo
pasnMyHbIM MpU3HAKaM — XUMUYECKUM (BUA XMMWUYECKOW
peakumun, TepmMmoanHaMUyecKme xapakTepucTukm, cxema npe-
BpalleHun) n ¢as3oBbiM (YMCHO M arperatHoe COCTOSHUE
das).

oMoreHHbIn xuMmnyeckuin npouecc. OnpegeneHve n npu-
Mepbl. BnvsiHne XvMUYecknx NpusHakoB U YCNOBWUIA NpoTe-
KaHusi npouecca Ha ero nokasatenu. Cnocobbl MHTEHCUdU-
Kaumm.

MoHATMe onTumanbHbIX Temnepatyp. OnTuManbHble Temne-
paTtypbl ona obpatMMbix 1 HeobpaTUMbIX 3K30- U 3HAOTEP-
MUYECKMX peakLmi.

[eTeporeHHbIn (HekaTanUTUYeCcKnin) XMMUYECKUA npoLecc.
Onpepnenexve u npumepbl. CTpyKTypa npouecca u ero co-
ctasnswowue (ctaguu). Habnogaemasi cKopocTb XMMUYECKO-
ro npespatleHuns. ObnacTn (pexvMbl) NpoTeKaHUst npouec-
ca, NIUMUTUpYoLLLasa cTagus.

[eTeporeHHbIn XUMMYECKMI npouecc "rad (KMOKOCTb) —
TBepaoe". O60CcHOBaHME, MOCTPOEHNE M aHanu3 MaTemartu-
YecKkoW mModenu Ons peakuun ropeHus (Moaenb "Cxumaro-
wasaca cdepa") n Tonoxmmmyeckon (mopens "C HeB3auMo-
pencteytowmMm agpoM"). Habniogaemass ckopocTb npeBpa-
LLeHNsi, BpeMsl NpeBpaLleHnst 1 NyTU UHTEHCMdUKaLMK Ans
pasnu4Hbix obnacTten npoTekaHus npolecca.

eTeporeHHbIN XMMnYecknin npouecc "ras (KMOKocTb) — XKua-
kocTb". OBOCHOBaHME, NMOCTPOEHNE M aHanmM3 MaTemaTuye-
cko mogenu. Habrniogaemasi CKOpOCTb MpeBpalleHus u
obnacTtu npoTtekannsi npouecca. [Nyt nHTeHcMdukaumm ana
pasnnyHbIX PEXUMOB npoLiecca.

Katanutudecknn npouecc. OnpeaeneHue, knaccudukauus,
npumepsbl. eTeporeHHbI kaTanua Ha TBepAOM KaTanusaTo-
pe. O6ocHOBaHWE, NOCTPOEHME N aHaNM3 MaTeMaTU4eCcKoW
MOOENMN Ha KaTanuTUYEeCKOW MOBEPXHOCTU U B MOPUCTOM
3epHe katanusatopa. Habniogaemasi ckopocTb npeBpalle-
HMA 1 obnactu npoTtekaHusa npouecca. CTeneHb MCNONb30-
BaHWUS BHYTPEHHEW NOBepxHOCTU. [lyTM WHTeHcudmkaumm
KaTanMTU4eCckux npoLEeccoB.

3. Xumunyeckune peaktopbil.

OnpegeneHne 1 HazHa4YeHUE XMMUYECKOro peaktopa. Peak-
TOPbl B XMMWYECKMX U HEXMMUYECKMX OTpacnsiX NPOMbILL-

QYMK  «Xumuye-
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neHHoctn. OG30p TUMOB XMMUYECKUX PEaKTOPOB, UX CTPYK-
TYpHblE 3neMeHTbl (peakuMoHHas 30Ha, yCTPOMCTBa BBOAA U
BbIBOAA, CMELLEHMWsl, pasgeneHns u pacnpeneneHuss noTo-
KOB, TENnooOMEHHbIE 3MIEMEHTbI), OCHOBHbIE MPOLIECCHI U
ABMEHNS B HUX.

CuctemaTtusaumsa MpoLeccoB B XMMUYECKOM peakTope Mo
MacwTaby ux NpoTeKaHusd: XUMWYECKas peakuus, XuMude-
CKWIA Mpouecc B anemMeHTapHOM o6beme, Npouecchl B peak-
LMOHHOM 3fIEMEHTE 1 B peakTope B LenoMm, UX B3anMOCBs3b
W Mepapxuyeckasi CTPYKTypa MaTtemaTuyeckon mogenu npo-
uecca B peaktope. [pumepbl NpoLEccoB B pasfuyHbIX Bu-
Aax XMMUYECKMNX PEaKTOPOB.

Knaccudukauma npoueccoB B peakTopax MO PasfvyHbIM
npu3HakaMm — B XMMWYECKOro npoLiecca, opraHusauusi no-
TOKOB peareHToB (Cxema [OBWXKEHUS pPEereHTOB 4epe3 peak-
TOp, CTPYKTypa NOTOKOB B PEAKLNOHHOWN 30HE), opraHmn3auus
TennoBblX NOTOKOB (TEMNOBOW pexuM, cxema TennoobmeHa),
cTauMoHapHOCTb npoLecca.

O6ocHOBaHME 1 NOCTPOEHUE MaTeMaTU4eckon Moaenu npo-
Luecca B peakTopax pasfiM4yHOro Tuna Kak CUCTEMbl ypaBHe-
HWIA MaTepuaneHOro 1 TennoBoro 6anaHcoB Ha OCHOBE AaH-
HbIX O CTPYKTYpe MOTOKa, XMMUYECKUX NpeBpaLLeHunsX, SBne-
HMAX MepeHoca Tenna W BeLecTBa U UX B3aMMOOENCTBUU.
Cuctematusaumsa n Knaccudukauuss MatemMaTtuyeckmx Mo-
Aenen npoLeccoB B peakTopax.

N3oTepmumyeckme npoLecchl B XMMUYECKOM peakTope. Bnuns-
HMEe CTPYKTypbl MNOTOKa (WaeanbHOEe CMELUEHWe U BblTECHe-
HMe), CTauMOoHapHOCTU npouecca (MPOTOYHLIM 1 nepuoanye-
CKWiA), NapamMeTpoOB M YCMNOBWI NPOTEKaAHWs npouecca (Tem-
nepaTtypa, KOHLUEHTpauusi, AaBneHne, o6bem peakuMOHHOW
30HbI, BpeMS), Baa XMMUYECKOW peakuun (NpocTast u Criox-
Has, obpaTumas n HeobpaTumas) u ee napameTpoB Ha Npo-
dunn KoHUEeHTpauMi U nokasaTenu npouecca B peakTope
(cTeneHb npeBpalleHusi, BbIXOA MNPOAYKTa, CENEKTUBHOCTb
npotecca).

OcHoBbl pacdeTa npouecca B peaktope. ConocraBneHve
3pheKTMBHOCTM MNPOLECCOB B peakTopax, OMnuUCbiBAEMbIX
MOoAENSAMU NAeanbHOro CMELLEHNSI U BbITECHEHUS.
HeunsoTepmuyeckme npoueccbl B XMMWUYECKUX peakTopax.
OpraHusauusi TEMMOBbLIX NMOTOKOB M PEXMMOB B XMMUYECKMX
peakTopax. PacnpegeneHve TeMnepaTypbl, KOHLEHTpaLMWA 1
CTeneHn NpeBpaLleHnsl B PpeakTope B pexumax naeanbHoro
CMeLLEeHUs U BbITECHEHUS, agmnabaTnyeckom u ¢ Tennoobme-
HoMm. CBsi3b TeMnepaTypbl U CTENEHN NpeBpaLLeHusl B aauna-
6aTnyeckom npouecce. ConocTaBneHne ¢ N30TEPMUYECKUM
pexXmMom. Y1cno 1 yCTOMYMBOCTb CTaLMOHAPHbIX PEXMMOB B
peakTopax naeanbHOro CMeLLEHNs!.

4. MpoMbILneHHble XUMUYeCKue peakTopbl.

Ha KOHKpeTHbIX npumepax npegmMeTHO paccMmaTpuBakoTCs
NPOMBILLUIIEHHbIE PeaKTopbl AN NPOBEAEHUS] FTOMOTEHHbIX,
reTeporeHHbIX U KaTanuTUYecknx NpoLLeccoB — TUMbl PpeakTo-
pOB, KOHCTPYKTUBHbIE XapaKTepUCTWKM U OCOBEHHOCTU pe-
XMMa, 06racTu UCMOMNb30BaHKS.

1.3

Xnmudeckoe npon3BoacCTBO,
KaK XUMUKO-TEXHOJ1I0rn4yeckasa
cucrtema.

1. CTpykTypa M onucaHue XWUMUKO-TeXHONOrn4eckom
CUCTEMblI.

Xnmuyeckoe nNpPoOM3BOACTBO KaK XMMWKO-TEXHONOrmyeckas
cuctema (XTC). MoHaTtne cuctembl n XTC. CoctaB XTC:
3NEeMEeHTbI, CBSA3KW, noacuctembl. AnemeHTol XTC, knaccu-
duKauma no Buay NpoOLECCOB M Ha3HAYEHUI0. TexHonornye-
ckue cBs3un anemeHTtoB XTC (moTokm). NocnegoBaTenbHas,
napannenbHas, pa3BeTBEHHas, nocneaoBaTesbHO-
obBogHas (bannac), obpaTHas (peunkn) TexHonorm4yeckune
CBs3K. VX cXembl N Ha3Ha4YeHue.

Onucanne XTC. Bugbl mogenen XTC - onucaTenbHble U
rpacumyeckme. OnucaTtenbHble MOAENN — XMMUYECKas Cxema
N MaTemartuyeckan mofens. ['paduyeckne mogenn — yHK-
LMOHanbHasi, TEXHONOornyeckasi, CTPyKTypHasi n gpyrue (cne-
umanbHble) cxembl. HasHaueHue, npuMeHeHue u B3anMo-
CBs13b MoAenen.

2. AHanus XTC.

MoHsATHe, 3agayun n pesynbtaThl aHanusza XTC — cocTosiHve
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XTC, maTepuanbHblii 1 TennoBoW GanaHcbl, nokasaTtenu
xummnyeckoro npoussoactea. CeonctBa XTC kak CUCTEMbI:
B3aMMOCBSI3aHHOCTb PEXUMOB 3IEMEHTOB, pas3nuyne onTu-
MarnbHOCTM 3fIeMeHTa OAMHOYHOIO U B CUCTEME, YCTOWYU-
BOCTb 1 CYLLECTBOBaHME CTaLMOHAPHbLIX PEXUMOB U Ap.
MaTtepuanbHbii 1 TennoBon 6anaHcel. MeToguka coctaene-
HUS1 N pacyeTa MmaTepuarnbHbIX U TennoBblix 6anaHcoB XTC u
ee nogcuctem. OcobeHHOCTN pacyeTa GanaHCcoB B cxemax ¢
peunknoMm. Popmbl npeactaBneHus GanaHcoB (Tabnuupl,
avarpaMmmbl 1 ap.).

MaTtepuanbHbii 6anaHc Ans MacCOOOMEHHbIX U peaKkLMOoH-
HbIX 3NeMeHToB. Mcnonb3oBaHMe CTEXMOMETPUYECKUX, Tep-
MOAMHaAMUYECKUX N MexXdasHbIX 6anaHCoBLIX COOTHOLLEHWIA.
CTteneHb UCNOSb30BaHUSA CbipbeBbIX PECYPCOB.
OHepreTnyeckun (No nonHom aHeprum) 6anaxHc u K.

3. Cunres XTC.

MoHaTMe n 3apaun cuHTesa XTC. OcHoBHble aTanbl pa3pa-
60Tk XTC. Ponb MatemMatuyeckmx n 3BpUCTUHECKUX METO-
0OB.

OCHOBHbIe KOHLUenumu npy cuHtese XTC: nonHoe Ucnonb3o-
BaHME CbIPbEBbIX U 3HEPreTU4eckMx pPecypcoB, MUHMMMU3A-
UMsi OTXOAOB, OMTUMarnbHOE WCMONb30BaHWe annapaTypbl.
Mx copepxaHue n crnocobbl peanu3aunn. KoMOMHMpoBaH-
Hble NPOM3BOACTBA, COBMELLEHHbIE MPOLECChl, BTOPUYHbIE
3HEpreTMyYecKkne pecypchbl, SHEProTEXHOMNOrMYECKNE CcucTe-
Mbl, nepecTtpauBaemble XTC, 3aMKHyTble, ManooOTXOOHble
Npon3BOACTBA — NX MOHATUS, 0OCOBEHHOCTU Y NPUMEHEHUE.
OpHOpPOOHbIE TEXHOMOTMYECKNE CXEMbI: CUCTEMA peKynepa-
TMBHOro TensiooOMeHa, cucTema pasfeneHns MHOroKOMMo-
HEHTHOW cmecu, cucTeMa peakTopoB. OCHOBbLI MOCTPOEHUSsI
MX ONTMManbHOW CTPYKTYPbI

1.4 [MpombiwneHHble  xummyeckne | PU3NKO-XUMUYECKME OCHOBBI KOHLENUMU nocTpoeHus TexHo- | AYMK  «Xumwnye-
npon3BoACTBa. TNOrMYECKON CxeMbl MPOM3BOACTBA M €ro NOACUCTEM. TeXHO- | ckaa  TexHororus

oMM OCHOBHbIX OPraHWYECKNX U HeopraHu4eckux Npoayk- | (bakanaspbl)
TOB. https://edu.vsu.ru/

course/view.ph

1.5 CoBpeMeHHble TeHAeHUMn B | Tekyllee COCTOSIHME XMMMWUYECKOW MpOMBILNeHHOCT B Mupe | AYMK  «Xumuve-
pasBUTUN XMMWYECKOWN TEXHO- | U TeHOeHUUU ee pa3BuTUs. [lepCnekTUBHbIE UCTOYHUKWU Cbl- | CKast TEeXHOMNorus

norun. OCHOBbI MPOMBILLNEH- | Pbs U 3HepruK. Knactepusauusi XMMU4eCcKoi NpoMbILLneHHo- | (bakanaspbl)

HOW 3KONoruu. ctn. CoBMeLleHHble npouecchl. [mbkme n nepectpanBaemble | https://edu.vsu.ru/
TEeXHOMOornyeckne cxembl. HoBble XuMMKO-TEXHOMOrM4eckne | course/view.ph
npoecchl U cnocobbl NOMy4YeHNsi NPOAYKTOB.

[MpOMBILLNEHHAs 3KOMOrus: OCHOBHbIE MOHATMSA. MeTtoabl,
HOpMaTMBHas OOKYMEHTaLus.
Pazpgen 2. Mpoueccbl n annapaTtbl XMMU4YeCKUX NpousBoacTB (7 cemecTp)
1.6 OCHOBBI rMOPOMEXAHVKU U BBepeHne. OCHOBHbIE MOHATUSA M 3akOHOMepHOCTU aucumn- | AYMK  «Xumunye-

TPaHCNOPTMPOBKA XUAKOCTEN

NVHBI  MpouUecchbl WM annapatbl XMMUYECKON TEeXHOMOruu.
Knaccudukauma npoueccoB. HenpepbiBHblE 1 nepuopunye-
Ckue, CTaumMoHapHbIe U HeCcTaumMoHapHble npouecchl. Xnako-
CTV U rasbl. igeanbHas >xuakocTb. Cunbl, AEACTBYHOLLME B
XNOKOCTW. HanpspkeHns B XKMOKOCTAX U rasax (TaHreHumanb-
Hble 1 HopMmanbHble). Modenb HenpepbiBHOW cpefpbl. [1oHs-
TMe u3M4eckoro anemeHTapHoro obbema. OuddepeHumn-
anbHas n nHTerpanbHasa oopMa ypaBHEHUS HEPA3PLIBHOCTU.
BanaHc cun npu ABMWXEHUN BA3KOW HECKMMAEMOW XNOKOCTU.
YpaBHeHne HaBbe-CTokca u ero hmsnyeckuin cmbicr. Ypas-
HEHVEe [OBWXKeHMs mnaeanbHOW xuakocTn Aunepa. Oudde-
peHunanbHble ypaBHEHWs paBHoBecus Junepa. [mapocta-
TuKa. [lpakTuyeckme MpUNOXeHUs OCHOBHOMO YpaBHEHWS
rMapOCTaTUKK.

MmopogvHaMmuka. OHepreTudeckuin BanaHc cTauMoHapHOro
OBWKEHUS naeanbHOW XUAKOCTU. YpaBHeHne bepHynnu ans
naeansHOM U peanbHOW XuakocTu. Ero npaktuyeckue npwm-
NOXeHus (McTeyeHue xuakocTtew, Tpybka MNuto-MNpaHaTns).
MpUHUMMBLI M3MEPEHUs CKOPOCTEN W PacxofoB XWAKOCTU
ApoccernbHbiMM NpubopaMn 1 NMHEBMOMETPUYECKUMU TPYO-
kamu. OnpegeneHne pacxodoB MpU UCTEYEHUN XUOKOCTEN
Yepes OTBEPCTUS UMK Hacaaku.

OCHOBHbIE MOHATUA MAPOAMHaMUKW. [MapasBnuyeckun pa-
AVYC 1 3KBMBaNeHTHbIM AnameTp. mapoamHamuyeckme pe-
XVMMbI ABWKEHUS XMOKOCTEW: TAMUHAPHBIA U TYpOYNEeHTHbIN.

CKaa TexHonorunga
(6akanaspsbl)
https://edu.vsu.ru/
course/view.ph




OnbITbl PenHonbaca. Yucno PenHonbaca v ero Kputudeckue
3HayeHusi. [MoHsATMe TypOyneHTHocTW. [peacTaBneHuss o
rMapoauHaMUYecKoM MNOrpaHUYHOM CIloe Mpu TeyeHun Mo
Tpyb6am u kaHanam u npu obTekaHun Ten. PacnpenenexHve
CKOpoCTel no paguycy Tpybbl MOCTOAHHOIO CeYeHus Mnpu
NaMUHAPHOM CTauMOHapHOM TeuveHun. YpasHeHue [lyaseit-
nsa. Oniopbl CKOPOCTEN NpWU NTAMUHAPHOM U TYpOYrEeHTHOM
TEYEHMUM XNaKocTn B Tpybe.

1.7

Pexnmbl TeveHns n conpoTue-
NeHne

mapooMHamuyeckoe CONpPOTUBMEHME MPU TEYEHUU XKUOKO-
cten n rasoB. PacuyeT notepb Ha TpeHue (ypaBHeHue Japcu-
Bevicbaxa) n Ha mecTHble conpoTuBneHusi. PacyeT Hanopa
ONsl NepeMeLLeHns XMOKoCcTen Yepes cuctemy TpybonpoBo-
JOB 1 annapaToB. Pacuet anameTtpa TpybonpoBogoB v an-
napaTtoB; BblGOp CKOpPOCTEN MOTOKOB WM OMNTUMAarbHOro Aua-
mMeTpa TpybonpoBoaoB.

OnemeHTbl Teopun nogobusa B ruapoanHamuke. NogobHoe
npeobpasoBaHne ypaBHeHus HaBbe-Ctokca. be3pasmepHbie
NepeMeHHble - KpuTepuu rmgpoauHammyeckoro nogobus
(Onnepa, PenHonbaca, ®pyaa, roMOXpOHHOCTH), UX DU3N-
Yeckuin cMbicn. KputeprnanbHoe ypaBHEHWE OBWKEHUS Bsi3-
KOW XXUOKOCTW.

Hacocbl. OcHoBHble NapameTpbl paboTbl HACOCOB: NPOW3BO-
OWTENBbHOCTb, Hanop, MOLHOCTb, KA. PacyeT Hanopa Haco-
ca. OnpegenexHve OoNyCTUMOW BbICOTbl BCacbiBaHMS. FBne-
HWEe KaBUTauMM K €ero npenoTBpalleHne. XapaKTepucTUKu
LEeHTPOBEeXHBbIX U MNMyHXepHbIX HacocoB. Pabota ueHTpo-
©EXHbIX HACOCOB Ha rMapaBnMYECcKyo CETb.

Knaccudukauma HacocoB. O6beMHbIE Y AMHAMUYECKUE Ha-
cocbl. PacyeT npou3BoaMTENBHOCTU MNOPLUHEBLIX HACOCB
NpOCTOro 1 ABONHOrO AencTBus. Cxembl, n3obpaxxeHus, Joc-
TOWHCTBA M HEJOCTaTKWM CreaymoLMX HacoCoB: MOPLUHEBOTO,
NNyHxXepHoro, AnadparmMoBoro (MembpaHHOro), LecTepeH-
4aToro, LeHTPOGEXHOro, OCEBOro, a TaKKe MOHTEXHO.

QYMK  «Xumnye-
ckas  TexHororus
(6akanaBpsbl)
https://edu.vsu.ru/
course/view.ph

1.8

TennoobmeHHble npoueccsl

O6wume Bonpockl Tennonepegayn. YpaBHEHWE TEnnoBoro
6anaHca 6e3 N3MeHeHUs1 U NpyY U3MEHEHUWN arperaTHoro Co-
cTosHus. 3akoH Pypbe.

MoTeHuman nepeHoca. YpaBHeHne ®ypbe-Kupxroda. Sne-
MEHTbI Teopun nogobusi B TennoobmeHe.
TennonpoBogHOCTE Yepe3 MNIOoCKME U LUMUMHAPUYEcK/e
cteHkun. KoadbdumumeHTbl TENNonpoBOAHOCTU ra30B, XUOKO-
cten, TBepabix Ten. lNepeHoc Tenna wmanydeHunem. Jlyvenc-
nyckaHve rasoB. PacyeT TOnwuHbI TEMMOBOW U30NALNN.
Tennonepegaya B MOBEPXHOCTHbIX TeMnooOMeHHuKkax. An-
OUTUBHOCTb TEPMUYECKNX CONPOTUBIEHUN.

PacyeT koachduumeHTOB TennooTaaum B npoieccax Tenno-
obmeHa 6e3 M3MEHEHVS U C U3MEHEHWEM arperaTtHoro co-
CTOSIHUS.

PacueT cpeaHen OBMXYyLLEW CuIbl NpoLecca Tennonepeaa-
yn. BrnvsiHne B3auUMHOrO HarnpaBreHus OBWXXEHUS TENroHO-
cuUTEnen Ha ABWXKYLLYIO CUny Tennonepeaaydu.
[MpOMBILLNEHHBIE TEMNNOHOCUTENN: AbIMOBLIE rasbl, BOAAHON
nap, napbl BbICOKOTEMMNEPATYPHbIX OPraHU4ecKMUX TEMMOHO-
cuTenen, BoAa, MUHeparnbHble mMacna, BbiCOKOTeMnepaTyp-
Hble opraHu4eckue TennoHocuTenu. Harpes anekTpuyeckum
TOKOM. TennoHocutenu pAns OxNax4eHus (XragareHThbl):
BO34yX, BOAa, XONogunbHblE paccofbl, ammuak, (OPEOoHbI
(xnapoHbl).

TennooOGMeHHble annapaTbl XMMUYeckux npoussBoacTts. Ko-
XyxoTpybyaTble TennoobMeHHuku. [nacTuHyaTble Tenmno-
06meHHukn. [ByxTpyOHble TennoobmMeHHuku. OpocuTenb-
Hble  TennoobmeHHukn. [orpyxHble  TennoobMeHHUKU.
OpebpéHHble TennoobmeHHUkM. CnvparnbHble TennoobmeH-

HUKW. Annapatbl C [OBOMHLIMW CTEHKamMu (pybalukamu).
BnoyHble TennoobmeHHukn. [pagupHu. PereHepaTuBHbIE
TEMOOBMEHHMKN.

QYMK  «Xumuye-
ckasi TexHonorus
(6akanaBpbl)
https://edu.vsu.ru/
course/view.ph

1.9

MacconepeHoc 1 pasaeneHue
cuctem

Knaccudukaumsa n OCHOBHbIE NMOHATUS NMPOLECCOB Maccoob-
MeHa. Crnocobbl BblpaxeHus coctaBa ¢as. NoHaTve o mac-
conepefaye u Maccootdade. HanpaeneHusi nepeHoca Be-
wecTtBa 13 pasbl B ady. MaTepuanbHbeli 6GanaHc Henpe-
pbIBHOTO npovecca. YpaBHeHus pabounx NuHWIA.

OcCHOBHOe ypaBHeHWe macconepegayn. MexaHuambl nepe-

QYMK  «Xumnye-
ckag TexHOororus
(6akanaBpbl)
https://edu.vsu.ru/
course/view.ph




Hoca Maccbl. Jnuddy3MOHHbIN NOrPaHUYHbIA CroW; Npodunm
KOHLIeHTpaLMn 1 cKkopocTel B noTokax. AOOUTUBHOCTb ANg-
dy3UOHHLIX conpoTMBreHni. PacyeT ABUXYLLEW Cunbl Mac-
conepenauu.

YpaBHeHUA nepeHoca Maccel U aHeprun. duddepeHumnans-
HOE ypaBHEHME KOHBEKTMBHONO nepeHoca Macchl. YpaBHe-
HMe Hepa3pbIBHOCTU ANsi ABYXKOMMOHEHTHOW CUCTEMBI.
MopenupoBaHne KOHBEKTMBHOro MaccoobmeHa. Kputepu-
arnbHble YpaBHEHNS KOHBEKTUBHOIO MaccoobmeHa.

PacyeT maccoobMeHHbIX annapatoB C OAHWUM pacnpefe-
NAeMblM KOMMOHEHTOM.

EovHuubl nepeHoca.

OdpbekTnBHOCTL N0 Mepdpu.

YuncrneHHbIn MeTof, pacyéta MacCoOOMEHHbIX annapaToB CO
CTyneH4aTbiM KOHTaKkToM ¢ha3. PacueTt «OT cTyneHun Kk cTyne-
HUY.

A6copbuna. MrMHMManbHbIN M ONTUMAanbHbLIA pacxod Normo-
Tutensa. CreneHb wu3BnedveHns. HanpaeneHwve npouecca
Macconepegayn. Knaccudumkaums maccoobmeHHbIX npouec-
COB.

KoHcTpykuun, obnactb npumeHeHust abcopbepoB pa3nmyHbIX
TUMNOB.

PaBHoBecue B cucteme nap-xuakocTb. [NeperoHka.
Pektndumkaumsa. MatepuanbHbii 6anaHc, ypaBHeHuss pabo-
Ynx nuHUN. MuHMManeHoe u AencTBUTENbHOE hbrnermoBoe
yucro.

Pacyet gnameTpa 1 BbICOTbI PEKTUMDUKALMOHHOW KOMOHHbI.
TennoBow 6anaHc KONMOHHbI. CxeMbl YCTAHOBOK AN Henpe-
PbLIBHOW, NEPUOONYECKOM IKCTPaKTUBHOM W a3e0TPOMNHOM
pekTudgukaumm.

PasneneHue reteporeHHbix cuctem. OCHOBHblE MOHATUSA U
3aBMCUMOCTM Mpouecca ocaxaeHus. KoHCTpykumm oTcTon-
HWUKOB.

HenoaBvxHble 3€PHUCTbIE CIOU U NCEBOOOXUKEHHBbIE CMOW.
OcHoBHble 3aBucumocTn. KoHCTpykumm annapatoB C NCeB-
OOOXWMKEHHBIM COEM.

dunbtpoBaHue. OCHOBHble OMNpefeneHnss n 3aBWCMMOCTMW.
KoHCTpyKUMM UNbTPOB.

2. MNpakTnyeckune 3aHATUA (6 cemecTp)

2.1

Xnmudeckaa  TEXHOmorus n
XUMHUYEeCKoe Npon3sBoacTBo

1. AHanu3 CTPyKTypbl XMMUYECKOro NpoM3BOACTBA U Cbipbe-
BbIX MOTOKOB:

CoctaBrneHve wmartepuanbHbix GanaHcoB AnS 3NEMEHTOB
XTC (peakTopbl, TENNTOOOMEHHMKN).

OnpepgeneHune cTeneHel NCNOMNb30BaHNS CbipbS U 9HEPrun B
YCMoBUSIX peumkna.

PacuyeT oaHepreTuuyeckux 3aTpaT npu oborawieHnm MuHe-
panbHOro Chipbs.

AHanns akoHoMM4Yeckon 3PPEKTUBHOCTM KOMMIEKCHOW Me-
pepaboTkn BTOPUYHOTO ChIPbS.

2. BogHbIn n aHepreTnyeckuin 6anaHc B XMMUYECKUX NMPOn3-
BOACTBAX:

MpoekTnpoBaHne BOJOOGOPOTHBIX CUCTEM C y4eToM Tpebo-
BaHMWM K OYMCTKE MU pacxoay BoAbl.

Pacyet aHepronoTtpebneHus npu TepmoobpaboTke HedTH 1
yrns.

OueHka apbdheKTMBHOCTN peKynepauuy Tenma B cucTemax
"nnuponus—rasmgukaumns”.

MopenvupoBaHne LMKIOB UCMONb30BaHWUSA BTOPUYHbBIX 3HEp-
ropecypcoB (BbIGPOCHI, OTXOAbI).

QYMK  «Xumuye-
ckas  TexHororus
(6akanaspsbl)
https://edu.vsu.ru/
course/view.ph

2.2

TeopeTnyeckne OCHOBbI XUMU-
YeCKMX MpPOLECCOB M peakTo-
poB.

1. PacyeTbl XMnyeckux npespaLLeHnii 1 napaMmeTpoB peak-
Lni:

OnpegeneHve Bbixoda NpoayKTa, CENEKTUBHOCTU U CTEMEHU
npeBpaLLeHns ONs CrOXHbIX peakuui (Hanpumep, CUHTE3
amMMumaka).

MopenvpoBaHne BnWsHWA TemnepaTypbl W AaBreHUs Ha
KMHETMKY obpaTuMmbIX peakuuin (Mogenb aguabaTnyeckoro
peakTtopa).

AHanua ycrnosui mMakcMmanbHOW 3(HEKTUBHOCTU AN 3K30-
1 3HOOTEPMMYECKNX NPOLECCOB.

PacueT BpemeHM npeBpalleHnst Anst TONOXMMUYECKUX peak-

umn (Mogenb "HenoaBmxHOe A4po").

OYMK  «Xumunye-
ckasi TexHororus
(6akanaBpbl)
https://edu.vsu.ru/
course/view.ph




2. NpoekTMpoBaHME XMMUYECKNX PEAKTOPOB:
CpaBHUTENbHBIA aHanu3 MpPOM3BOAUTENBHOCTN PeaKTOpOB
naeanbHOro CMeLUEeHNs U BbITECHEHMS (Ha NpuMepe cuHTe3a
MeTaHona).

Pacyetr TemnepaTypHbix npodunen B agunabatnyeckux u
N30TePMUYECKNX peakTopax (Moaenb Tennosoro 6anaHca).
OnTuMn3aums CTPYKTYpbl CTPYKTYPHOrO MOTOKa B MeMbpaH-
HbIX W KaTanuTUYeCcKnx peaktopax.

MpoekTupoBaHne aHepreTudeckn aPdPEKTUBHBLIX CXEM C pe-
LMKIOM NPOAYKTOB (Hanpumep, okcug asota — ammmak —
a30THas KucnoTa).

2.3

Xnmudeckoe npon3BoAcCTBO,
KaK XUMUKO-TEXHOJ10rm4yeckasa
cucrtema.

1. MogenupoaHue XTC:

CoctaBneHve yHKUMOHANbHbLIX U TEXHOMOIMYECKNX CXEM
XTC (npvMep: CUHTE3 MONUITUIEHA).

PacueTt maTtepuanbHoro 6anaHca ¢ y4eToM HecTaunoHapHbIX
pexmmMoB paboTbl areMeHTOB (Nepuoanyeckne onepauun).
VMcnonb3oBaHne nporpaMmHbix mogernen (Aspen, gPROMS)
AN onpefeneHvs CTauuoHapHbIX M HecTauMOHapHbIX pe-
KMMOB.

OnTMMM3aumnsa CTPYKTYpbl peKynepaTuMBHbIX U pereHepaTuB-
HbIX TENIIOOOMEHHbIX CUCTEM.

2. OueHka 9KOMOrMYecKMX M 3KOHOMMUYECKUX MNapameTpoB
XTC:

Pacuet BbibpocoB CO, u Apyrux 3arpsasHuTenen npu pas-
NNYHBIX CLeHapuax npomssBoactea (HedtenepepaboTka,
Npon3BOACTBO MMNAaCTUKOB).

CpaBHeHMe 3aTpaT Ha WCMOMb30BaHWE NEPBUYHBLIX U BTO-
PUYHBLIX 3HEPreTUYECKNX PECYPCOB.

MopgenvpoBaHMe 3aMmKHYTbIX "HyrneBbIX OTXOAOB" CUCTEM
(npumep: nepepaboTka yrnepoancTbIX OTXOLO0B).

AHanuna BrUSHUS TEXHOMOMMYECKMX pELUeHWA Ha couumarnb-
Hble nokasaTenu (3aHATocTb, 6e30NacHOCTb).

QYMK  «Xumnye-
ckas TexHornorus
(6akanaBpbl)
https://edu.vsu.ru/
course/view.ph

2.4

MPOMBbILLNEHHbIE  XMMUYECKME
Npou3BOACTEa.

lMpon3BoaCTBO CEPHOW KUCHOTHI.

TexHonorns MMHepanbHbIX yaobpeHui.
TexHonorus npon3soacTBa aMMuaka.
TexHonorns asoTHOM KUCMOThI

MepBuyHas nepepaboTka HedTH.
HecTtpykTuBHas nepepaboTtka HedTH.
CuHTe3sbl Ha ocHoBe CO u Ha.

TexHonorusi nonyyeHus choopmanegervaa
TexHonorns nonyyYeHus auetuneHa
TexHonorns Nony4YeHns YKCyCHOW KUCMOTbI
Kokcoxvmunyeckoe NnponsBoACTBO.
Mpou3BoacTBO YyryHa.

MpownssoacTeo ctanu. Mugpekc-npotiecc.
Menacca. Npon3BoacTBO 3TUIOBOrO cnupTa.
BroTexHonoruyeckme npouecchl. [NonyyeHue nuanHa.
Mpon3BOACTBO CUHTETUYECKNX Kay4yKOB.
TexHonorns Nony4YeHns pe3vHOBbLIX U3AENUNA.
Mpon3BOACTBO NOPTNaHALEMEHTA.

QYMK  «Xumuye-
CKaa TexHonorunga
(6akanaspsbl)
https://edu.vsu.ru/
course/view.ph

2.5

CoBpeMeHHble TeHAEeHUMM B
pasBUTUN XMMUYECKOW TEXHO-
normm. OCHOBbI MPOMBbILLISIEH-
HOW 3KOMOornun.

1. CMHTE3 MHHOBAUMOHHbIX XTC:

PaspaboTka cxeM COBMELLEHHbIX MPOLIECCOB (Hanpumep,
rasucumkaums yrns ¢ CMHTE30M MeTaHona 1 Bogopoaa).
MopenupoBaHne nepectpamBaembix XTC (rmbkue npowns-
BOLCTBEHHbIE NUHWUM AN OMo3aTaHona U anbTepHaTUBHbLIX
MaTepuanos).

OueHka 9KOHOMNYECKON IDPEKTUBHOCTU KNACTEPHBIX XUMMU-
YeCKMX panoHOB.

MporHo3mpoBaHue BNUSIHUS HOBbIX 3HEPreTUYeckux cueHa-
puveB (ConHeYHas aHeprusi, BOOOPOAHAas 9KOHOMMKa) Ha Npo-
ueccbl XTC.

2. lpumeHeHne UNGPOBLIX METOAOB WM MaTEMaTUYECKOro
MOLENMPOBaHNS:

Hanucanne ckpuntoB Ha Python ansa ymucneHHoro pelueHus
YPaBHEHUI XUMNYECKON KMHETUKN U TennoobmeHa.
MoctpoeHne rpagudecknx cxem XTC € uCnonb3oBaHUEM
UML v gnarpamm nocrnegoBaTefnibHOCTH.

Busyanusauus gaHHbeix o napametpax XTC (Hanpumep, Ten-
NoBble KapTbl, chepuyeckme gnarpaMmmbl).

CpaBHeHMe pesynbTaToB (PU3NYECKOro MOAEeNUpOoBaHUS U
BblYMCNUTENbHbBIX 3KCNEPUMEHTOB (KaBUTAUMOHHbIE adpdek-

QYMK  «Xumuye-
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| Tbl B Hacocax, cenapaLoHHbIe NPOLIECChI).

3. labopaTopHbIe 3aHATUA (7 cemecTp)

3.1

Xnmudeckaa  TexHOmMorms n
XnMm4yeckoe npon3soacTeo

PelweHne 3agay Ha OCHOBbI MaTepuasibHOro U aHepreTnye-
ckoro 6anaHca, macco- u TeI'IJ'IOO6MeHy, OCHOBaM rnapoau-
HaMUWKN.

3.2

TeopeTuyeckne OCHOBbI XUMU-
YecKMX MpOLEeCcCOB W peakTo-
poB

PeakTopbl B pexumax naeanbHOro CMeLLeHns 1 ngearnsHoro
BbITECHEHWSA

Okucnenne guokcuaa cepbl (NPoLEecchl U peakTopbl)
MonyyeHna rmapokcuaa HaTpus Kayctudukaumen CopoBoro
pacTtsopa

KvHeTuka peakuui germgpartaumm B TBepAbix dasax
MN3yyeHne paboTel peakTopa MAeanbHOro CMeLeHns nepuo-
ANYECKOTO AeNCTBUA

KnHeTvka oMmbineHus atunaueTrata B KUCNOW U LLENOYHOW
cpepax

MN3yyeHne KnMHeTM4ecknx 3akoHOMepHOCTEN peakumin aTepu-
dukaumm n onpepeneHne KUCNOTHOro Yucna u Yncna oMbl-
NeHnsA nony4eHHoro advpa

KvHeTnyeckne 3akOHOMEPHOCTU Npu nonyyvyenun AunaHa

3.3

Xnmudeckoe npon3BoacCTBO,
KaK XUMUKO-TEXHOJ10rn4yeckasa
cucrtema

BblaeneHue xnopmucToro Kanus n3 cunbBMHUTA
CuHTes nonnakpunammnga B pacTtBope U uUccrnegoBaHue Ku-
HETUKM LLEeNoYHoro rmgponnsa MoHomepa un nonnmMmepa

3.4

MpoMmbILINEHHbIE  XMMUYECKue
npoussoacTea

MN3yyeHne dpocthopHbix yaobpeHun
BblgeneHne nekTvHa M3 Cblpbsi pacTUTENbHOTO NPOUCXOXae-
HUS

3.5

CoBpeMeHHble TeHZeHUMM B
pasBUTUN XUMUYECKON TEXHO-
normm. OCHOBbI MPOMBbILLSIEH-
HOI 3Konornn

OnpepneneHne caxapa B KOpHennogax M pykTax MeTogom
3KCTpaKumm

AHanus HebTeNPOAYKTOB

AHanuns CMHTETUYECKNX NaTeKCoB

OnpepgeneHune cepbl B MeTannax v yrne

AHanuns ammmnayHonm cunuTpel, kapbamuaa, kanbLUMHUPOBaH-
HOW coapbl

MN3yueHne pocdopHbix yaobpeHui

BblgeneHne nekTMHa U3 cbipbs pacTUTENBHOrO NPOUCX0Xae-
HKSA

3.6

OCHOBbI  TMOPOMEXaHUKN U
TPaHCNOPTMPOBKA XUAKOCTEN

MccnepoBaHve pexuMoB TEYEHNS XUAKOCTH
M'apoamMHamnyeckoe conpoTueneHne Tpybonposoga
MN3yyeHne npodunsa ckopocTen B cedeHnm Tpybonposoaa
N3y4yeHne paboTbl LeHTpobexHoro Hacoca
mopodvHaMuyeckas CTpyKTypa MOTOka B anmapate C Me-
LLaNKon

3.7

Pexumbl TeueHma n conpoTtms-
JieHne

VMccnepoBaHme peXXMMOB TEYEHUS XKNOKOCTH
'mgpognHammyeckoe cConpoTUBIEHNE pr60nposoua

3.8

TennoobmeHHble npoLecchl

Tennonepepava B oBYXTPyOHOM TENNOOOMEHHUKE

MN3yyeHre Tennonepenaym B YETLIPEXXOOOBOM KOXYXOTpPYyO-
4YaToM TennoobMeHHVKe

Tennonepegaya B KOXyXOTpyO4aToM CTEKMSHHOM Tennoob-
MEHHM1Ke

NHTeHCMBHOCTL Tennonepegayn B nracTMHYaToM Tennoob-
MEHHVKe

Bpems oxnaxgeHust XMAKOCTU Npy HeCTauMOoHapHOM Tenmno-
obmeHe

3.9

MacconepeHoc n pasgeneHue
cucTem

M3yyeHne maccooTgaum B Xuakon dase

OnpepeneHne koadduumeHTa maccooTgayum B rasoson da-
3e

PasaeneHue npocToi neperoHkoi 6uHapHoM cMecu 1n3onpo-
naHon-eoaa

MpocTas neperoHka GUHapHON CMecK BOAA—3TUNEHITIMKOIb
M3y4yeHre npouecca nepvoanyeckon pektudmkauum duHap-
HOW CMECU XNOKOCTEN

PasgeneHne pacTBOpOB HWU3KOMOMEKYISIPHLIX BELLECTB 00-
paTHbIM OCMOCOM

OnpepgeneHne ckopocTu CBOOOAHOIO OCaXAEHWUSI TBEPAbIX
YacTUL 1 BCMbITMS Ny3bIpel B XUOKOCTAX

MMopoavHamyka HEMoABMXKHOTO M NMCEBOOOXKMKEHHOIO 3ep-
HWUCTOrO cros

M3y4yeHre npouecca pubTpoBaHWS CyCNeH3un

13.2. Tembl (pasaenbl) AUCUMNINHBI U BUAbI 3aHATUN

[ Ne |

HanmeHoBaHWe Tembl |

Buabl 3aHATUN (KONMYECTBO YacoB)




n/n asgena) gucUMnuHbI CamocTosATenbHas
(pasnena) pucy Jlekumn MpakTuyeckme | JlabopaTopHble Bcero

paboTta
Xnummyeckasi TeXHONorusi u
1 XMmn4yeckoe npomn3soacTteso 6 2 4 4 16

TeopeTuyeckue OCHOBbI X1-

2 MUYECKMX NMPOLIECCOB U pe- 12 4 4 4 24
aKTopoB
XvMunyeckoe NponsBoaCTBoO,
3 KaK XMMUKO- 6 4 4 4 18
TexHosrornyeckas cuctema
4 MpoMbILNEHHbIE XUMUYe- 6 6 4 4 20

CKne nponssoacTtea

CoBpeMeHHble TEHOEHUMN B
a3BUTUN XUMUYECKON TEX-
5 | P 6 2 4 4 16
Honormn. OCHOBbI MPOMBbILLI-
TIEHHOW 3KOMNOrnu

OcHoBbl rmopomMexaHukm n

6 TPaHCMOPTUPOBKA XXMOKO- 6 - 4 4 14
cren
PeXnmbl TeYeHUst 1 conpo-

TUBNEHVE 4 ) 4 4 12
TennoobMeHHble NPoLEeCcChI 4 - 4 4 12
MacconepeHoc v pasaene- )

HME CUCTEM 4 4 4 12
NToro: 54 18 36 36 144

14. MeTogM4eckue yKkasaHusa Ans o6y4aroLWwmxcsi N0 0OCBOEHUIO AUCLUNIIUHbI:

B yuyeBHOM npouecce ncnonbaytoTcsa cneayowme opmbl paboTbi:

- NpoBeAeHne Nekuni,

- NpoBeAEHNE NPAKTUYECKNX 3aHATUIN K nlabopaTopHbIX pador,

- 3aHATUS B UHTEPaKTUBHOW bopMe (aucKyccum),

- BHeayaMTopHas camocToaTenbHas paboTta CTyaAeHTOB.

CTyOeHTbl 3HaKOMATCA C TEOPETUYECKMM MaTepuanom B npouecce NEeKUMOHHOMo Kypca, CaMoCToATENb-
HO npopabaTbiBasgs €ro C MWCMoNb30BaHMEM pPEKOMEHAOBaHHOM y4debHom nutepatypbl u  y4ebHo-
mMeToauveckmx nocobun (n. 15). JlabopaTopHble 3aHATUSA NPOBOASITCS C LIENbIO:

1. MpopaboTkM TeopeTUYECKNX OCHOB M3yYaeMblX MPOLLECCOB M 060pya0BaHMS.

2. O6yyeHnsa oCHOBHbIM NpMemMaM NpoBeAEeHNA pac4HeToOB XapakTepuCcTuK npoueccos 1 obopyaosa-
HUS.

3. BbINonHeHnsa npakTnyeckon 4actn paboTol.

4, O6paboTkn NonyYeHHbIX pe3ynbTaToB U Bblibopa ONTUMAarnbHbIX YCHOBUN (DYHKLMOHUPOBaAHUSA

KOHKPETHbIX NPOLEeccoB 1 o6opyaoBaHus.

Ha nabopaTopHbIx 3aHATUSX CTyaeHTbl Nnbo nHameBuayanbHo, MO0 B COCTaBe Marnow rpynmnbl BbiNos-
HAOT y4yebHo-nccnegosartenbckyto paboty. B xoge nabopaTopHbix paboT cTyaeHTbl npuobpeTtatoT Ha-
BblK/M ODpalleHus C XMMUYECKMMU peakTMBamu 1 nabopaTtopHbiM 060pyAOBaHMEM, CAMOCTOATENbHO
OCYLLECTBIIAIOT 3KCNEPUMEHTbI, PErMCTPUPYIOT, aHaNM3NPYT U MHTEPNPETUPYIOT pedynbTaThl. 3awmTa
nabopaTtopHon paboTbl BKMOYaeT ohopmMreHre pesynbTaToB, YCTHy0 BGecealy ¢ npenogasarternieM o no-
NYYEHHbIX JAHHBIX U OCHOBHbIX TEOPETUYECKUX NOHATUSAX NO TeMe paboThbl.

Llenbto npakTu4ecknx 3aHATUN SBRASIETCHA cucTemaTudaums n oboblieHrne 3HaHWn No nlyvdaemomn teme
unu pasgeny, opmmpoBaHme ymeHun pabotatb C AOMNOMNHUTENbHBIMU UCTOYHMKaMKU MHOpMaLumm, co-
NMOCTaBNATb M CPaBHMBATb TOYKU 3PEHMS, BbICKa3blBaTb CBOK TOYKY 3peHus 1 T.n. MoaroToBka K npakTu-
YeCKMM 3aHATMAM MnpeanonaraeT CamoCTOATENbHY0 NpopaboTky ydebHOM nuTepaTtypbl, NEKUMA N UH-
TEPHET-UCTOYHMKOB MO CHOPMYNIMPOBAHHbLIM BOMPOCAM.

CamocTodatenbHasa pabota npegnonaraeT, Kak perynapHy0 nogrotoBKy CTyAeHTa K pasnuyHbiM ¢op-
MaM 3aHATUNA, TaK M BbIMOSTHEHNE OTAENbHbLIX 3a4aHN B Npouecce pa3bopa TeopeTUYeCcKUX NosToXKEeHUN
B XO4e NpoBedeHus 3aHATUA. BHeayguTopHasi camoctosTenbHas paboTa BkoyYaeT npopaboTKy KOH-
CMEeKTOB NnpeabiayLnx Nekunin, BbiNONTHEHNE 3a4aHniA B paMKax NOArOoTOBKM K nabopaTopHbIM M NpaKTu-
YEeCKMM 3aHATMAM, KOHCNEKTMPOBaHME MaTepuarna no TemMam, BbIHOCMMbIM Ha CaMOCTOSITENbHOE U3y4e-
Hue.

Tekywasn atrectaunsa obecneymBaeT NPoOBEPKY OCBOEHNS y4ebHOro matepuana, npnuodpeTeHns 3HaHuNn,
YMEHUI N HaBbIKOB B NpoLiecce ayaUTOPHOM U caMmocToATernbHoN paboTel cTyaeHToB ([1K-4). OHa Bknto-
YyaeT perynsipHble oT4yeTbl No nabopaTopHbiM paboTam, paboTe Ha NPaKTUYECKUX 3AHATUSX, BbINOSHE-
HWe TEeCTOBbIX U MHbIX 3a4aHui K nekumsm. MNMpyn NoaroToBKe K TeKyLlen atTectaumm CTy4eHTbl U3ydaroT




pekoMeHAOBaHHY npenogasaTternieM nurepaTypy No Temam NEeKUMOHHbIX, MpakTU4ecknx u nabopartop-
HbIX 3aHATUIA, CaMOCTOATENBHO OCBAMBAKOT MOHATUMHLIA annapaTt u 3aKpennsiT TeopeTU4eckne 3Ha-
Hus. naHMpoBaHmne 1 opraHM3auns TeKyLwmx aTTectauumn 3HaHUn, yMEHUN U HaBbIKOB OCYLLLECTBNSAETCS
B COOTBETCTBMM C coaepxaHnem paboyen nporpammbl U KaneHgapHO-TeMaTUYeCckum nnaHoMm C npume-
HeHneMm PoHAA OLEHOYHbIX CPeACTB. Tekyllas aTtrecTaums sBnaeTcs obssatenbHon, ee pesynbTaThbl
oueHuBaloTca B BannbHON cucTteme M MOryT ObiTb yYTEHbl MPU NPOMEXYTOYHOW aTtTecTauun obyyato-
LLMXCS.

Mpn NoAroToBKE K NPOMEXYTOYHOW aTTecTaummn (3a4eTy C OLEHKOM, aK3aMeHy) HeobxoaumMo onvpaTbCs
Ha peKkoMeHAOBaHHble nuTepaTypHble UCTOMHUKW, MaTepuan nekuun, npakTuyecknx n nabopaTopHbIX
paboT (TeopeTnyeckasi 4acTb), obpasoBaTenbHble MHTEPHET-pecypchl. Heobxoanmo CTpyKTypupoBaTb
BeCb MaTepuvarn, pekoMeHOYeTCs MO KaXAoMy BOMPOCY COCTaBUTb KPaTKWUA OMOPHbIA KOHCMEKT, cocTa-
BWUTb CNOBapb KIYeBbIX TEPMUHOB. [N NOBbILWEHNS 3¢hHEKTUBHOCTA, MO Mepe NOBTOPEHUS MaTepua-
na, Heobxo4MMO NPOBOAUTL aHaNM3 B3anMOCBA3W PasnnyHbiX pa3aenos AUCLUMNINHDIL.

O6yyeHune nuy ¢ orpaHNYeHHbIMM BO3MOXHOCTSIMU 300POBbSA OCYLLECTBAETCA C Y4eTOM UX MHOMBUAY-
anbHbIX NcMxodusmyecknx ocobeHHocTen. [Ing nuy C HapyleHuem cnyxa uHdopmaums no yvyebHoum
AVcuMnnuHe npegoctaBnsaeTca Ha BymMaxHOM UNU 3NEeKTPOHHOM HocuTene, AoMnycKaeTCcsa NpuUcyTcTeme
aCCUCTEHTOB M CypAOnepeBOAYMNKOB Ha 3aHATUSX. [MpoMexyToyHasa aTTectaums Ans Taknx CTyAEeHTOB
npoBoOAMTCA B NMUCbMEHHON (popMe C OBLWMMWN KPUTEPUSAMU OLEHMBAHUS; NPU HEOBXOAMMOCTU BpeMS
MOArOTOBKM Ha 3K3aMeHe MOXeET OblTb YBENUYEHO.

[nsa nvy ¢ HapyweHneM 3peHnst AonycKaeTcs ayananbHoe npefoctaBneHne nHpopmaumm ¢ NCnonb3o-
BaHMEM MporpaMm-CUHTE3aTOPOB peyn, a Takke WUCMONb30BaHME 3BYKO3aMNMCbIBAOLWMX YCTPONCTB Ha
nexkumsx. Ha 3aHATUAX Takke MOXET NpUCYTCTBOBaTb acCUCTEHT. pu NnpoBeaeHUn NpoMeXyTO4YHON aT-
TecTaumm ONng nuuy, ¢ HapyleHueM 3peHnst TeCTMpoBaHne MoXeT BbiTb 3aMeHeHO Ha yCcTHoe cobeceno-
BaHWe; BpeMs NogroToBKM Ha 3k3aMeHe MOXET ObITb yBENNYEHO.

CTyOeHTbl C HapyLLeHNSMN ONOPHO-ABUraTesnibHOro annapara MoryT NPOXOAWTb YacTb 3aHATUN ANCTaH-
UMoHHoO. MNpomexyTodHasa atrectaumsa Ans HUX NPOBOAMTCHA Ha OBLUMX OCHOBaHUSAX, MpU HeobGXxoauMmo-
CTM npoueaypa dKk3ameHa MoXeT OblTb peanu3oBaHa QUCTAHLUNOHHO.

Mpn peanusaumm AMCUMNANHBI C UCMOMb30BaHNEM AUCTAHUMOHHBLIX 0bpa3oBaTeNbHbIX TEXHONOMMA UC-
Nonb3ylTCs WHCTPYMEHTbl 3MNEKTPOHHOM WH(OpMaumMoHHO-00pa3oBaTenbHon cpeabl BIY «3Onek-
TPOHHbIN yYHUBepcuTeT BIY» (https://edu.vsu.ru) n/vnn “MOOK BI'Y” (https://mooc.vsu.ru), cepsucbl BU-
neokoHdepeHumn (BigBlueButton), anekTpoHHasi nodta, MeCCeHIKepbl U COLICETH.

15. Nepe4yeHb OCHOBHOM U AONOJIHUTENIbLHON NUTEpPaTypbl, peCypcoB UHTEPHET, HEObXo-
ANMbIX AN OCBOEHUA AUCLUNSINHBI

a) OCHOBHasg nuTeparypa:

Ne n/n NCTOYHKK
Xapnamnudu, X. 3. Obwas xumudeckas mexHosnoaus. Memodornoaus npoekmuposaHuss XUMUKOMeX-
1 Honoaudeckux rnpouyeccos : y4ebrHuk / X. 3. Xapnamnudu. — 2-e u30., nepepab. — CaHkm-

lMemepbype : flaHb, 2022. — 448 c¢. — ISBN 978-5-8114-1478-9. — Tekcm : anieKmpoHHbIl // JlaHb :
371IeKMPOHHO-bubniuomeyHas cucmema. - URL: https://e.lanbook.com/book/213269

Obwass  xumuveckass  mexHomnoausi.  OCHOBHblE  KOHUENUUU  [POEKMUpPOo8aHuUsi  XUMUKO-
mexHorioaudeckux cucmem : y4ebHuk 0nsi ey3oe / U. M. KysHeuyoea, X. 3. Xapnamnudu, B. I'. ieaHos,
2 3. B. YHupkyHos ; od pedakyuel X. 3. Xapnamnudu. — 3-e u3d., cmep. - CaHkm-llemepbype : JlaHsb,
2022. — 384 c¢. — ISBN 978-5-8114-9158-2. — Tekcm : aneKmMpPOHHBbIU // JlaHb : 311€KMPOHHO-
bubnuomeyHas cucmema. - URL: https://e.lanbook.com/book/187593

PasuHos, A. U. lpouyecchl u annapamel xumudeckol mexHonoauu / A. N. PasuHos, A. B. KnuHos, T
C. [pbsikoHos. — 4-e u3d., cmep. — Cankm-llemepbype : JlaHb, 2023. — 688 ¢. — ISBN 978-5-507-

3 45950-6. — Tekcm : 3neKmMpPOHHbIU // JlaHb | 3nekmpoHHO-6ubnuomeyHass cucmema. — URL:
https://e.lanbook.com/book/292058
AHypueHko, A. J1. [poyecchi u annapamsl XUuMu4eckol mexHosioeuu. MaccoobmeHHbIe npoyeccsi :
4 y4yebHoe nocobue / A. Jl. AHygpueHko, B. C. KanekuH. — Omck : OmI'TY, 2017. — 105 c. — ISBN

978-5-8149-2378-3. — Tekcm : a5nneKmpoHHbIl // [laHb @ anekmpoHHo-6ubnuomey4yHass cucmema. —
URL: https://e.lanbook.com/book/149055

3axapos, M. K. lNpouecchl u annapamsi XuMudeckux mexHonoaul. 'udpaesnuka : y4ebHoe nocobue /
5 M. K. 3axapos, FO. A. TapaH. — Mockea : PTY MUP3A, 2020. — 90 c. — Tekcm : aneKmpoHHbIL [/
JlaHb : anekmpoHHOo-6ubnuomeyHas cucmema. — URL: https://e.lanbook.com/book/167574

3axapos, M. K. lpouecch! u annapambsl XUMUYECKUX mexHonoaul. TudpomexaHu4ecKue rnpoyecchsl,
nepemeuwieHue xudkocmel, cxxamue 2a3o8 : ydebHoe rnocobue / M. K. 3axapos, tO. A. TapaH. — Mo-
ckea : PTY MUPJA, 2021. — 91 ¢. — Tekcm : anekmpoHHblIl // JlaHb : anekmpoHHo-6ubnuomeyHasi
cucmema. — URL.: https://e.lanbook.com/book/176519




lNumHesa, J1. A. lNpombiwneHHas aKkonoaus : ydebHoe rnocobue / J1. A. MNumHesa, A. A. 3azopckas. —
TiomeHb : TUY, 2020. — 106 c¢. — ISBN 978-5-9961-2376-6. — Texkcm : arieKmpoHHbIl // JlaHb :
3/1eKmpoHHo-6ubniuomeyHas cucmema. — URL: https://e.lanbook.com/book/237167

Obuwuti Kypc npoyeccos u arnapamos XuMudeckol mexHonoauu: 8 2 KH./nod ped. B.I. AliHwmedlHa.
- M. : ®QuamamkHuea : Jloeoc, 2006.- KH.1. —881c; Kn.2. —1757c.

beckoe B.C. Obwas xumuyeckasi mexHosoausi. Y4ebHuk 0nsi 8ysos. — M.:MKL| «AkadeMmkHuza»,
2006. — 452c.

10

Obwas xumudyeckasi mexHorsoaus : y4ebHoe rnocobue / cocmasumenu 0. b. llsanés, [. A. lNopnyw-
Ko. — 2-e u30., 0on. — Tomck : TI1Y, 2019 — Yacmb 1 : Xumuyeckue npoyecchbl U peakmopbl —
2019. — 187 ¢. — Tekcm : anneKmpoHHbIl // JlaHb : 3anekmpoHHO-6ubnuomeyHas cucmema. — URL:
https://e.lanbook.com/book/246338

11

Obuwas xumu4yeckasi mexHorsioeusi ; y4ebHoe rnocobue / cocmasumenu FO. b. llsanés, [. A. lNopnyw-
Ko. — 2-e u3d., don. — Tomck : TI1Y, 2019 — Yacmeb 2 : [NpoMbiwineHHbIe XUMUKO-MEeXHOI02u4ecKue
npouyeccbl — 2020. — 193 ¢. — Tekcm : 3neKmMpOHHbIL // JlaHb : 3nekmpoHHO-6ubriuomeyHas cuc-
mema. — URL: https://e.lanbook.com/book/246341

12

Obuwasa xumuveckass mexHornoaus : y4ebHoe nocobue / cocmasumenu [. A. lNopnywko, FO. b. lllea-
nés. — Tomck : TI1Y, 2021 — Yacmb 3 : TexHonoeusi kamasnusamopos. Memodb! npuaomoesneHus
kamanusamopog — 2021. — 80 c. — Tekcm : anneKmpoHHbil // JlaHb : anekmpoHHO-bubnuomeyHas
cucmema. — URL: https://e.lanbook.com/book/246299

6) gonosnH

UTENbHAA nTepartypa.

Ne n/n

McToYHMK

1

AbasnoHuH B.E. OcHosbl xumuyeckux npouszeodcme / b.E. AbanoHuH, .M. KysHeyoea, X.3. Xapnawm-
nudu /- M.: «Xumusiy, 2001. — 472 c.

2

[Abimuepckut KO.U. Tpoueccol u annapamsi xumudeckol mexHonoauu / HO.U. [eimHepckud. - M.:
Xumus, 1995.-T.1.-400c; T.2.-383c.

3

Obuwas xumuyeckass mexHosioeausi / nod ped A.I'. AmenuHa — M. «Xumusi», 1977. — 400 c.

TexHonoauyeckue U mepmoduHamuyeckue ocobeHHocmu rnpouzsodcmea ammuaka. Memood. yKasa-
Hus1 0nsi cmydeHmo8 4 Kypca OHeeH. omdesieHus: xum. ¢hak./ cocm.: B.A. Ky3Heuos. -BopoHex : Bl'Y,
2004. - 35c¢.

CagpoHos M.C. Kpumepuu mepmoduHaMu4yeckoeo cosepluieHcmea mexHosioaudeckux cucmem/M.C.
CagpoHos. - M. : MI'Y, 1998. - 73c.

Jlebedes H.H. Xumusi u mexHomoausi OCHOBHO20 Op2aHUYeCKo20 U HeghmexumMu4yecko2o cuHmesa /
H.H. Jle6edes. - M.: Xumus, 1988. - 738c.

OcHosbl mexHonoauu nepepabomku nnacmmacc/nod ped. B.H. KynesHeesa, B.K. ycesa. - M. : Xu-
musi, 1995.-367¢.

Komuccapos, nebos, opdees, BeHm XumuKko-mexHosrioau4deckue npouecchbl [OreKmpOHHBbIU pe-
cypcl:YuebHuk u npakmukym. - Mockea: Nzdamenscmeo HOpalim, 2019. - 340 — Pexum docmyna:
https://www.biblio-online.ru/bcode/427344

Hosen A. A., lNaccem b. B., CamapeHko B. 4., UleHHukosa O. b. Xumudeckasi mexHonoausi iekapcm-
8eHHbIx geuwecms. OCHOBHbIE MPOYECCHI XUMUYECKO20 cuHme3sa buo102u4ecKU akmueHbIX eulecms
[OnekmponHbIli pecypc].y4ebHoe nocobue. - CaHkm-llemepbype: JlaHb, 2020. - 356 c. — Pexum
docmyna: https.//e.lanbook.com/book/130488

10

Sakeelim A. 0. Obwass xumudeckass mexHomnozausi. BeedeHue 6 modenupogaHuUe XUMUKO-
mexHorioaudecKux rpoueccos [OnekmpoHHbIlU pecypc]:YdebHoe rocobue. - Mockea: floeoc, 2012. -
304 c. — Pexum docmyna: http.//www.iprbookshop.ru/9103.html

B) MH)OPMaLMOHHbIE 3/1eKTPOHHO-06pa3oBaTesibHble pecypchl (OduUManbHble pecypchbl UHTEPHET)*:

Ne n/n

Pecypc

1

www.lib.vsu.ru — 3HB BlI'Y

2

http://www.en.edu.ru/ - EcmecmeeHHO-HayYHbIlU 0bpa3osamerbHbIl Nopmarl - ensemcs cocmagHol
yacmblo pedeparnibHo20 nopmarna "Poccutickoe obpasoeaHue”. Codepxum pecypchl U CCbIIKU Ha
pecypchbl 10 ecmecmeeHHO-HayYHbIM ducyuniauHam (pusuka, xumus U 6uonoausi).

http://window.edu.ru/ - uHgbopmayuoHHas cucmema «EOuHoe okHO docmyna K obpa3ogameribHbIM
pecypcamy.

http//www.elibrary.ru —HayyHasi anekmporHas 6ubnuomeka eLIBRARY.RU - kpynHelwul pocculi-
CKUl UHGOopMaUUOHHbIU nopmarsn 8 obyiacmu HayKu, mexHosi0auu, MeduyuHbl U 0bpa3osaHusi, co-
Oepxkawyuli pechepamsi U NosiHble mekcmebl 6osiee 12 MiH. Hay4YyHbIx cmamed u nybnukayud. Ha
nnamagopme eLIBRARY.RU docmynHbl anekmpoHHble sepcuu bornee 1400 pocculickux Hay4HO-
MexHUYECKUX XypHarsos, 8 mom ducrne bosiee 500 XypHarioe 8 OmKpbimom docmyrie.

http://www.chem.msu.ru/rus/ - Chemnet - oghuyuansHoe anekmpoHHoe usdaHue XuMu4eckoeo ¢ha-
Kynbmema MI'Y 8 Internet

AYMK «Xumuuyeckasi mexHonoaus (bakanaspsi) https://edu.vsu.ru/course/view.ph



http://www.lib.vsu.ru/

16. MNepeyeHb y4yeOHO-MeTOANYECKOrO 06ecneyeHus Ans CamoCcToATeNIbHOMN paboTbl

Ne n/n UcTouHuK
TexHonoauyeckue u mepmMoOuUHaMmudeckue ocobeHHocmu rnpou3zeodcmea amMmuaka. Memoo. yKkasaHus
1 0151 cmydeHmos 4 Kypca OHesH. omdesieHus1 xumM. ¢hak./ cocm..: B.A. KysHeuos. -BopoHex : BI'Y, 2004.
- 35¢.

lMpakmukym no obwel xumudeckol mexHoroauu / BopoHex. eoc. yH-m ; cocm.: [1.0. Kywes, B.A. Ky3-
Heuyos, C.A. lllecmakog .— OnekmpoH. mekcmosbie aH. — BopoHex : U3damenbckuli dom BITY,

2 2017.— C80600HbIl docmyn u3 uHmpacemu BI'Y .— http://www.lib.vsu.ru/elib/texts/method/vsu/m17-
133.pdf
3 UHempykyus no mexHuke 6esonacHocmu rnpu pabome e nabopamopuu € NpUMeHeHUeM XUMUYECKUX

sewecms. BopoHex : BI'Y, 2002 — 33 c.

17. O6pa3oBaTenbHble TeXHONOIrMKU, UCNOJb3yeMble NpU peanusaumm y4eo6HON aucumn-
JNINHbI, BKIOYas AUCTaHUMOHHble obpasoBaTtenbHble TexHonorun (OOT, aneKTpoHHoe
obyuyeHue (30), cmewaHHOe OOy4eHue):

Mpu peanusaumm OUCUMNIIMHBI UCNOMB3YHOTCA Knaccuveckme obpasoBaTernbHble TexHonornn 6e3 same-
Hbl aygUTOPHbIX 3aHATUN (NEKUUN, NPaKTU4eCcKMx 1 nabopaTtopHbiX 3aHATUN) Ha JOT. OCHOBHblE TUMbI
NeKkunn — BBOAHbIE NEKUUM (B HaYarne M3y4yeHust AUCUMNnHbI) U MHAOPMAaLMOHHBbIE NEKUUN C BU3yanu-
3aumen (MynbTUMeaunHble npeseHTaunn). NpoBegeHne Tekywmnx atTectauum n NPOMeEXyTOYHbIX aTTe-
cTauumn ocyuwlecternsietcss B popme yctHoro cobecegoBannsa no KMM. CamocrtosTenbHasa paborta no
BCEM pasfeniam npeanosaraeT BbiNoSIHEHNE 006a3aTeNbHbIX MMCbMEHHbLIX AOMALUHNX 3a0aHuMN.

Mpu peanu3auun y4ebHOM ANCUMNINHBI UCMOSB3YHTCA 3NEMEHTLI 3NIEKTPOHHOIO 0BYyYeHUst 1 pasnuy-
Hble ANCTaHLUMOHHble OGpasoBaTenibHble TEXHONOrMW, No3songwwme obecnevmBaTb ONocpeaoBaHHOE
B3anMOOEeNCcTBME (Ha paccTosiHMM) NpernogaBaTenier U obyyaromxcs, BKITOYas MHCTPYMEHTbI Sek-
TPOHHOW  MHdOPMaUNOHHO-06pa3oBaTenbHon cpeabl BIY  «3OnekTpoHHbIn  yHuBepcuteT BlY»
(https://edu.vsu.ru) n/unun “MOOK BI'Y” (https://mooc.vsu.ru), npoeeaeHne BebOUHApPOB, BUOEOKOH(e-
peHumnn (B TOM 4yMcne ¢ npumeHeHuem cepeucos Zoom, Discord u ap.), B3BaumMogencTtene B COLCETSX,
NOCPEeACTBOM 3MIEKTPOHHOM NMOYThI, MECCEHIKEPOB.

18. MaTepMaano-TeXHquCKoe obecnevyeHne AUCUMNIINHDI:

YyebHas aydumopusi (ayd. 439): docka macHUMHas Menoeas Myrnbmumedua-rnpoeKmop, HoymoOyk, npoekmop, aKkpaH Ons
npoekmopa
WinPro 8, Office Standard 2019, Kaspersky Endpoint Security, Google Chrome, Mozilla Firefox

Jlabopamopus npakmukyma no xumudeckol mexHonoauu (ayd. 159): xumuyeckue nabopamopHble cmoribl, 8bIMSKHOU
wkag, Habopsbl xumuyeckol nocyobl, peakmuebl, HagpesameribHble npubopsi, pH-memp nabopamopHsiti AHMOH - 4100,
annapam 0Ons onpedeneHUs meMriepamypb! 8CrbILWKU 8 3aKkpbimom muane TB3-/IAB-01, eecbl aHanumuyeckue HTR-224 CE
Shinko, secbl nabopamopHbie BM-153, mewanka eepxHenpusodHast ES-8300D, pegppakmomemp RIDK-101, komnsromep,
nPUHMepP, Makemhbl PEaKkmopo8s

WinPro 8, Office Standard 2019, Kaspersky Endpoint Security, Google Chrome, Mozilla Firefox

lMomeweHue dnsi camocmosimesibHoU pabombl 0byHaoWUXCs, KOMIbIOMEPHbIU Knacc (ayd. 271): cneyuanusupogaHHasi Me-
6enb, KOMMNbIMepPb! C 803MOXHOCMbIO MOOKIIHYEHUST K cemu «MIHmepHem» u obecrieyeHueM docmyra 8 3/1eKMPOHHYIO UH-
gopmayuoHHO-obpasosameribHyto cpedy BI'Y

WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsiAok OueHKN OCBOEHWUst obyvarowmmmncs y4ebHoro martepuana OnpeaensieTcsi co-
AepXXaHneM crieyoLmx pasgenos AUCLUMIUHDIL:

MugukaTop(bl)
Ne HanmeHoBaHve pasgena KomneTeH-
OOCTMKEHUSA KOM- OueHouHble cpeacTea
n/n AucuunnnHbl (Moayns) ums(mn)
neTeHuun
1 Xumunyeckasi TeEXHOMorms mn AK-4 MK-4.1 Komnnekm mecmos,
) XMMUYECKOE NPON3BOACTBO MK-4.3 KOHmMpornbHasi paboma (KUM)
TeopeTu4eckmne OCHOBbI Komnnekm mecmos,
MK-4.1
2. XMMMUYECKUX NPOLECCOB 1 MK-4 nK-4.3 npomokon nabopamopHbIx pabom,
peakTopoB ) KoHmpornbHas paboma (KUM).
Xumuyeckoe NponsBoacT- Komnnekm mecmos,
MK-4.1
3. BO, KaK XMMWKO- MK-4 npomokon nabopamopHbIx pabom,
MK-4.3
TexHonornyeckas cucrema KoHmpornbHas paboma (KUM).
[MpombILINeHHbIE XUMUYE- Komnnekm mecmos,
MK-4.1
4, CKne Npon3BOACTBa MnK-4 npomokon nabopamopHbix pabom,
MK-4.3
KoHmpornbHas paboma (KUM).



http://www.lib.vsu.ru/elib/texts/method/vsu/m17-133.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-133.pdf
https://edu.vsu.ru/
https://mooc.vsu.ru/

Ne HanmeHoBaHue pasgena KomneTteH- MiHpukatop(sl)
OOCTMKEHUS KOM- OueHouHble cpeacTea
n/n ONCUMNANHBLI (MOZYNst) ums(mn)
neTeHuun

CoBpeMeHHble TeHAGHUMM KoMrriexm mecmoe,

5 B PasBAT xuMutieckon MK-4 rik-4.1 rnpomokorn iabopamopHbix pabom
' TexHonornn. OCHOBbI NPO- MK-4.3 P p p p !
N KoHmpornbHas paboma (KUM).

MbILLUIIEHHON 3KOOrnm

OCHOBbI rMAPOMEXaHUKU U nK-4.1 Komnnekm mecmos,

6. TpaHCNOPTMPOBKa XNAKo- MK-4 K- 4'3 rnpomokosn nabopamopHbix pabom,
cTen ) KoHmpornbHas paboma (KUM).
PexvMbl TeueHus u co- AK-4.1 Komnnekm mecmos,

7. npoTusBneHne MK-4 NK-4.3 rnpomokon nabopamopHsbix pabom,

) KoHmpornbHas paboma (KUM).
TennoobMeHHbIe Npouec- AK-4.1 Komnnekm mecmos,

8. (o1 MK-4 K- 4'3 rnpomokorn nabopamopHsbix pabom,

) KoHmpornbHas paboma (KUM).
MacconepeHoc 1 pasge- AK-4.1 Komnnekm mecmos,

9. neHune cuctem MK-4 nK-4.3 rpomokosn iabopamopHbix pabom,

) KoHmpornbHas paboma (KUM).
npOMe)KyTO‘-IHaﬂ aTtrTectauua nepequb 8orpocos
dopma KOHTPOSS — 3a4€eT C OLeHKOM, 3K3aMeH KUM k 3a4emy ¢ oueHkoU u 3K3aMeHy

20. TunoBble OUEHO4YHble cpeAcTBa U MeToAuYecKne Matepuanbl, onpegensirowme npo-
LeAypbl oueHUBaHUA

20.1. TekyWw M KOHTPOSb YCNeBaeMocTu

KoHTponb ycneBaeMocTh Mo AUCLMINIIMHE OCYLLLECTBISAETCSA C MOMOLLbIO CrieaytLwmnX OLEeHOYHbIX
cpeacTs:
nabopamopHbie pabombl, mecmbl, KOHMPOJIbHbIE pabombl, UHOUBUOYaslbHbIE MpoeKkmbl (O0K1aokl).

[NepeyeHb nabopamopHbix pabom:
PeakTopbl B pexxMmax ngeanbHOro CMeLIeHNs 1 ngeanbHOro BbITECHEHMUS
OkucneHue gmuokcmaa cepbl (MPOLECCHl U peakTopbl)
Mony4yeHna rmgpokcuaa HaTpus kayctudumkaumnen cogqoBoro pacteopa
KnHeTuka peakuui germapaTaumm B TBepabix hasax
N3yyeHne paboTbl peakTopa naeanbHOro CMeLLEeHNs Nepuoanyeckoro AencTBus
KnHeTnka oMbIfieHns aTunaueTaTa B KUCION 1 LLEeNoYHON cpeaax

. iayuyeHne KMHeTUYeckux 3aKOHOMEPHOCTEW peakumin aTepudukaumm u onpenerneHne KUCnoTHOro
yucra ¥ YMcra OMbINIEHUS NONy4YeHHOro adupa

8. KnHeTuyeckme 3akoHOMeEpPHOCTU Npu nonydeHun AunanHa
9. BblaeneHue xnopucToro Kanus U3 CUnbBMHUTA

10. CwvHTe3 nonuvakpunamuia B pacTBOpe U UCCNefoBaHNe KUHETUKM LLeNTOYHOro rnaporiv3a MoHoMepa
1 nonumMepa

11. WNsyuyeHue docopHbIx yoobpeHuin

12. BblgeneHue nektnHa ns Cobipbsi paCTUTENBHOIO NPOUCXOXKAEHNS

13. OnpepeneHune caxapa B KOpPHeNnoaax u pykrax MeTogom 3KCTpakumm
14. AHanus HedTenpoayKToB

15. AHanua CMHTETUYECKUX NaTeKkcoB

16. OnpepgeneHune cepbl B MeTannax u yrne

17. AHanu3 ammuadHou cunuTpbl, kKapbammaa, KanbUMHMPOBAHHON CoAbl
18. WN3y4yeHune dpochopHbIX yaobpeHun

19. BblgeneHue nekTnHa ns Cbipbs PaCTUTENBHOIO MPOUCXOXAEHNUS

20. WNccnepoBaHne peXxnmMoB TEYEHUS XKNOKOCTH

21. 'vapoanHammyeckoe conpoTueneHme Tpybonposoaa

22. WN3yyeHne npoduns ckopocTen B ceveHnn Tpybonposoaa

23. WN3yyeHne paboTbl LLEHTPOGEXHOrO Hacoca

24. TwopoanHamudeckasa CTpyKTypa NnoToka B annapaTe ¢ MeLlankom

No s wNe



25. WNccnepoBaHne peXXxnMoB TeYEHUS XKNOKOCTH

26. 'mgpoanHammyeckoe conpoTuBneHne Tpybonpoeona

27. Tennonepegada B ABYXTPYOHOM TENNOOOMEHHMKE

28. WN3yyeHune Tennonepenayn B YETbIPEXXOLOBOM KOXyXOTpyBGyYaToM TennoobMeHHUKe
29. Tennonepegada B KOXYXOTPYO4YaTOM CTEKNAHHOM TEMNSTIOOOMEHHUKE

30. MHTeHCcHBHOCTL Tennonepeaayv B NnacTMHYaTOM TennoobMeHHUKe

31. Bpems oxnaxgeHus XXMgKocTu Npy HecTauMoHapHOM TennoobmeHe

32. N3yyeHne maccooThgauu B Xugkon dase

33. OnpegeneHune koahdUUMeHTa MaccooTaaum B ra3oBon ¢ase

34. PasgeneHne npocTon neperoHkon GuHapHOM cMecn U3onponaHon—soaa

35. lpocTas neperoHka 6uHapHOM cMecKn BoAa—3TUMNEHITINKOMb

36. M3yyeHne npouecca nepnoanyeckon pektupukaummn GUHapHON CMecu XnaKocTen
37. PasgeneHne pacTBOPOB HN3KOMOJEKYNAPHbIX BeLecTB 0O6paTHbIM OCMOCOM

38. OnpeaeneHne ckopocTn CBOBOOHOrO ocaxAeHust TBEPAbIX YacTuL U BCMMbITUA NMy3blpen B XNOKO-
CTAX

39. 'mgpoanHammka HeENOABMXHOMO N NCEBOOOXIMKEHHOIO 3€PHUCTOrO Cos
40. N3yyeHue npouecca punbTpoBaHNUS CycrneH3nm

[Npumepsi 8orpocos 3adasaemMbix npu 3aujume nabopamopHbix pabom:
1. Kak onpegenntb KuHeTuyeckyro U auddpy3noHHyto o6nactv NpoTeKkaHUsi reTeporeHHOro XMMMKO-
TexHonornyeckoro npouecca? Cnocobbl onpeaenenns obnactTn NpoTekaHUs peakLni.
2. Kak matemaTnyeckm onucaTtb CKOPOCTb reTeporeHHoro npouecca? lNytn yBenMyeHns ckopocTu reTe-
poreHHoro XTT1: yBenuueHne KoadduLmMeHTa CKOpPOCTU, ABWXKYLLEN CUIbl, MOBEPXHOCTM CONPUKOCHOBE-
HUA as.
3. Yto Takoe akcTtapkums? Kakve TpeboBaHus NpeabaBnanTCs K aKCTapreHtam?
4. insa yero gobaensaoT aueTaT CBUHLUA? Hanuwute ypaBHEHNE peakunn.
5. UTto Takoe nokasatenb npenomneHun? KakoBa NorpellHoOCTb N3MEPEHNS codepXaHnsa caxapa BUCC-
negyemom obpasue?
6. NceBOOOXMKEHHObIN 3€PHUCTBIV Criou. [peaernbl CylWwecTBOBaHNSA NCEBAOOXKUKEHHOMO CrOS.
7. T'mopaBnuyeckoe conpoTMBNEHME 3ePHUCTOrO Cros, NOPO3HOCTbL 3epHUcCToro crnos. lNepenaa na.e-
NeHNs B 3€PHUCTOM Cr10€e C YBENMYEHNEM CKOPOCTU rasa.
8. NpeumyLecTBa 1 HeQOCTATKU PACCMOTPEHHbBIX TEMITOOOMEHHbIX anmnapaTos.
9. KoadbduumeHT Tennonepenayn: onpeaeneHme, eanHuLbl namepeHns, dusmyecknin cmeicn. Bnva-
HUe pasnuyHbIX PaKTOPOB N NapaMeTpPoB TEMNOOOMEHHbIX annapaTtoB BENNYMHY KoadduumeHTa Ten-
nonepegaymn.
10. KoadhdmumeHT TennooTgaum.
11. NpoTMBOTOYHASA M NPSIMOTOYHAsS CUCTEMbI: CPABHUTENbHLIA aHanNus.
12. B Kakom 13 peakTopoB — mAearnbHOro BbITECHEHUST UMM naeanbHOro CMeLIeHns — nNpu oamMHaKo-
BOM obbeme peakTopOB U OOMHAKOBOW Harpyske rno peareHTam cTeneHb npeBpalleHusi MCXOOHOro
KOMMNOHeHTa byaeTt 6onbLue?
13.4T10 Takoe Kackag peakTopoB uaeanbHOro cmeweHus? [oe n3oTepMmnYeckuin nNpoLecc npoTekaet
WHTEHCMBHEE: B Kackage unu egqMHM4YHOM peakTope naeanbHOro CMeLLEHMs TOro e obbema?
14.JanTe onpegerneHne peakropa ngeanbHOro CMeLEeHUs U HanuwnTe ero maTeMaTuyeckyo Mmogenb.
15.]anTte onpefeneHne peakropa naearnbHOro BbITECHEHUS M HaNUWWUTE ero MaTemMaTU4ecKyto Mo-
nenb.
16.B yem pasnunune matematmnyecknx mogenen PUC-n n PUB?
17.B kakom n3 peaktopos (MUC unu UC-H) npouecc npotekaeT Hanbonee MHTEHCMBHO? NosicHUTe 3To.
18.CpaBHute no npoussogutensHoctn PUC n PUB, umetowme paBHble 06beMbl, Npu NpoBegeHumn
NpoOCTOM HeobpaTUMOW peakuun; NPOCTON obpaT MOV peakuun.
19.B kakux peaktopax unu peaktopHbix cuctemax (PUB, PUC, PUB-kackag n PUC-kackag) HabnogaeTca Hau-
onbllas MHTEHCUBHOCTb npou,ecca?

[Mpumepsb! 3adaHuli 8x00aUUX 8 KOMIIEKIM MECMO8:
1. Ha kakom cxeme onepartop 3amMeHsieTCA Ha KOHKPETHbIN annapar, BbINOJIHAeMbI B BUge
acku3a B macwTtabe 1:100 unn 1 : 50
a) TEXHOSTOrMYECKON




b) onepaTopHoWn

c) rpacouyeckomn

d) CTPYKTYpHOW

2. OTHOLWeEHMe KonM4yecTBa LienieBoro NpoaykTa K obemMy Konm4ecTBy nony4vyaeMbiX NPoAyKTOB
Ha3blBaeTcH...

a) CTeneHblo NpeBpaLleHns
b) Npon3BOANTENBHOCTLIO
C) WHTEHCUBHOCTbLIO

d) CENEeKTUBHOCTBLIO

3. KonuyecrtBo BblpasoTaHHOFO npoaykrta unun nepepa60TaHHoro CbipbsA B eAUMHUUY BpeMeHU
Ha3blBaeTcCH...

a) CENEKTUBHOCTBLIO

b) CTEeneHbto NpeBpaLleHnst
c) NpOM3BOANTENBHOCTLIO
d) WHTEHCMBHOCTbLIO

4. NMponsBognTeNnbHOCTb, OTHECEHHAA K KaKOW-NMMOO Benu4YuHe, XapaKTepusylLllen pasmepbl
annaparta (06beMy, ce4eHU0), Ha3bIBaeTCA...

a) MHTEHCUBHOCTbLIO

b) CKOPOCTbIO peakuun

c) CENEKTUBHOCTLIO

d) CTeNeHbH0 NpeBpaLLeHs

5. Pacxop cbipbsi, BOAbl, 3HEPrMu U pasfMYHbIX peareHToB, OTHECEHHbIW K eauHULEe LeneBoro
npoaykra 3To — ...

a) NpoM3BOANTENBHOCTb

b) pacxogHbIn KOIPDULMEHT

C) CEneKTUBHOCTb MHTEHCUMBHOCTb

6. B peanbHbIX peakTopax NpoucxoauT nepemMewinsaHme (B)...

a) TONbKO B NPOAOSIbHOM HanpaBieHnn

b) NpoaosIbHOM 1 paananbHOM HanpaBeHNaX

C) TONbKO B pagnanbHOM HanpasreHnu

d) He npoucxoaunT

7. B peakTope ngeanbHOro cMeLeHUs HenpepbIBHOIO AEeNCTBUA BelecTBa...

a) NnepuoanYeCK/ NOAATCS, MPOAYKTbI NEPUOLMYECKM OTBOAATCA NOAAKTCS N0 Mepe HagobHOCTH

b) HenpepbIBHO NOAATCH, NPOAYKTbl HEMPEPbIBHO OTBOAATCA

C) He nogatoTcd, Noka He ByayT OTBeAEeHbl BCe NPOAYKTbI peakuum

8. B peaKkTtope ngeanbHOro BbITECHEHUA. ..

a) KaxablA anemMeHT obbema ABMXKETCA NO ANIMHE peakTopa, He CMELUMBasiCb C NpeablaywmMm n
nocnegylowumMmn anemMmeHTamm obbema

b) KaXxabl anemMeHT obbema ABWMXETCS MO AfIMHE peakTopa, CMELUMBAasCh C NpeablgywmMmm u no-
crneaylowmMmmn anemeHTamm obbema

C) KaXxabl aneMeHT obbema ABMXKETCA NO LUMPUHE peakTopa, CMeLUMBasACh C NpeablayLwmmMm n no-
crneaylowmmmn anemeHtTamm obbema

d) KaXxabl anemMeHT obbema OBMXKETCH MO LUMPUHE peakTopa, He CMELUMBAsICb C NpeablayLwmmm n

nocrneayoLWuMn aneMeHTaMmm oobemMa
9. [ins ocyliecTBreHUs NeprMoanNYeCcKOro roMoreHHOro npoLecca NPUMeHsIoT. ..

a) peakTop ngeansHOro cmelleHns HenpepbiBHbIN (PUC-H)
b) annapartbl 6e3 mewanok kombuHauum PUC-MNM un PUC-H

c) peakTop nageanbHoro cMmeLleHus nepmogmnyeckmi (PUC-IM)
10. inAa HenpepbIBHbIX NPOLLECCOB NPUMEHSAIOT...

a) peakTopbl MAeanbHOro BbITECHEHUS

b) peakTop ngeansHoro cmeLleHunsa nepuogmyeckmi (PUC-I)
C) peakTop naeanbHOro cmelleHmns HenpepbiBHbI (PUC-H)

d) kombuHaumm PUC-IN n PUC-H
11. MpeunmywectBoM peakTopa ¢ KC aBnsieTca Tak e BO3MOXHOCTb Nojayn peareHToB npu
TemMnepartype, HUXxe TemneparTypbil...

a) KMneHus
b) nnasneHus
C) 3amep3aHus

d) 3aXuraHus Kkatanusatopa



12. Ecnu oTcyTCTBYET TENNOOOMEH C OKpYXXalolen cpeaon U Tenno XMMMYecKom peakuum pac-
xoAyeTcsl HAa U3SMeHeHMe TeMmnepaTypbl peakLLMOHHOW cpeAbl, TO TaKoW NpoLecc Ha3biBaeTcs...
a) agnabatnyeckmm

b) NONMTPONUYECKUM
C) N30TEPMUYECKNM
d) nsobapmyecknv

13. Ecnu TemnepaTtypa B peakTope NOCTOsIHHA B pe3ynbTaTe Nogsoha unuv oteoja Tenna, To Ta-
KOM npouecc Ha3bIBaeTCA...

a) N30TEPMUYECKNM
b) agnadbaTn4eckum
c) NONUTPONUYECKUM
d) n3o6apunyecKkm

14. YctaHoBUTE COOTBETCTBUE

1. Mpouecchbl, CKOPOCTb NPOTEKAHUSI KOTOPbLIX ONpeaensieTcsi 3akoHaMuU MexaHu-
KW U TMAPOAMHAMUKW, HaNpUMep, NPOLIeCcChl NepeMeLLeHNs XUOKOCTEeN U ra3os
no TpybonpoBogam 1 annapaTam, nepemMelunBaHne B XUOKUX cpeaax, pasgene-
HME CYCMEH3UI U 3MYIbCUI MyTEM OTCTaMBaHUS, PUNbLTPOBAHUS, LEHTPURYU-
POBaHUsI, NCEBAOOXIMKEHMS 3€PHUCTOrO MaTepuana

A) TennoobMeHHble
npowecchbl

2. OTn npouecchl CBA3aHbl C NEPEHOCOM TEMNNOThLl OT Oorfee HarpeTbix Ten (1Mnm
Cpea) K MeHee HarpeTbiM, Hanpumep, MPOLECCbl HarpeBaHusl, OXnaxaeHus,
KOHAEHCcaLmu, BbinapnBaHus.

B) MNmopomexaHunye-
CKune npouecchl

3. OTn npouecchbl cBA3aHbl C NEPEHOCOM BELLECTBA B Pa3NMYHbIX arperaTtHbIX
COCTOSIHMAX M3 ogHOM dhasbl B Apyryto, Hanpumep, npoueccobl abcopbummn n ge- | B) MaccoobmeHHble

copbums, NeperoHkn n pekTndukaumm, aKCTpakumm, agcopoumm, pacTBOpeHNs, npoueccsbl
KpMcTannmsaumm, yBNaxKHEHUs1, CyLLKN, cyGrnmmaumm, MOHHOro obmeHa

4. lNpoueccbl MeXaHNYECKOro B3aMMOAENCTBUS TeS, Hanpumep, Npouecchl n3- M) MexaHnyeckune
MerbYeHUs, Knaccudumkaumm cbiny4ynx MaTtepuanos, NPeccoBaHns 1 ap. npoueccol

15. MonHyto aHepruto cuctembl (E'), npuxogsiyocs Ha eguHULY MaccChl, MOXHO NPeacTaBuUTb Kak
E'=U+E  +E], JIx/xr.
3pecb U' - ..., E'K-...; E'n-... BcTaBbTe NponyLleHHble CrioBa.

16. BepHo nu cnegytollee yteepxaeHue?
TypOyneHTHbIVi NepeHOC 3Heprun 3a0aeTcs CNeAyoLWUM ypaBHEHNEM:

N .
"g=-AVT. roe A — KoahpuUMEHT MONEKYNAPHON TENMONPOBOLHOCTH.
17. «A» — nsbunpatenbHoe nornoueHne KOMMNOHEHTOB MAPOBbLIX MW ra3oBblIX CMECEN XUAKUM MOrno-
TuTenem. Mpu aToM ocyLecTBNAETCA Nnepexos O4HOro UM HECKONbKUX KOMMOHEHTOB CMECU 13 ra3o-
BoW (basbl B xuakyto. O6paTHbIN NpoLecc nepexoaa OTAeNbHbIX KOMMNOHEHTOB XXUAKOW CMEeCcu B raso-
BYIO a3y HasblBaeTcs «b».
1. A —abcopbuuns, b - gecopbuus; 3. A - akcTpakums; b - Bo3roHka
2. A — neperoHka, b — gauctnnnaums; 4. A — agcopbums, 6 - akcTparnpoBaHue
18. 3agaHune oTkpbITOro TuNa. BctaBbTe NponyLieHHOE CIOBO.
ABuxyLLen cunomn npouecca ... ABASEeTCA CTPEMSIEHNE CUCTEMbI K YMEHbLUEHNIO NOBEPXHOCTHOIO Ha-
TSXKEHUS.
19. Ha pwc. npuBeneHbl pasnnyHblie cxeMbl buopeakTopoB. PepmeHTEp 6apbOTaXXHO-ra3NMATHLIN No-
KasaH nog 6ykson «__ ». [osicHuTe npuHumMn ero paboTtbl. HazoBnTe NPOHyMepoBaHHbIE 3fIEMEHTbI
annapara.

Boadyx

[Mpumepbl KOHMPOIbHLIX pabom (3adaHuli 6xodsuiux 8 cmpykmypy KUM):
1. MNpwn TemnepaType 773 K KOHCTaHTa CKOpOCTK okucrneHus okcnaa cepol (IV) B okena cepobl (VI) co-
ctasnset k1= 3,20-105. OnpegenuTte KOHCTaAHTY CKOpPOCTU K2 aTon peakumu npu Temnepartype 793 K.




OHeprus aktmeaumm peakumm coctasnseT 87900 kx/Monb.

2. OtnnosbI cnupT obpasyeTcs Npyu B3aumMogencTBmMm aTuneHa ¢ Bogon. PaccuntanTte Bbixod 3Tuno-
Boro cnmpta ®aT Npu ycroBMM MHOTOKPATHOM LUPKYNALMM 3TUMEHA, ECNM MPaKTUYECKUA pacXogHbIN
koachpuumeHT atunena 3=0,69 T/T aTMNOBOro cnmpTa.

3. OHeprusa aktuBaumm peakunn 2A+B = 2C, npotekatowen npu Temnepatype 1073 K coctaensier
89700 k[lx/kmonb. B pesynbTate npuMeHeHMs1 kaTanudaTopa oHa cHuaunacb go 59000 k[x/kmorb.
[pyrne napameTpbl ocTanncb HemaMeHHbIMU. Mpu Kakon TemnepaType peakuus ¢ y4acTMeM KaTanu-
3aTopa MOXeT NpoTeKaTb C NPEXHEN CKOPOCTbIO?

4. Mepep ocyuwectBneHnem peakumm A —B, Bbina nsamepeHa KoHUeHTpaumsa Bewectsa A, OHa cocTa-
Buna 1 mornb/n, nocne npoeeaeHus peakumn — 0,1 monb/n. CTeneHb KOHBEPCUMN BELLIECTBA COCTaBU-
na...

5. Ha pucyHke npeacTtaBneHbl CXeMbl NMPOU3BOACTBA CEPHOW KMCnoTbl. OnuwmMTe npouecchl, NpoTe-
KaloLLMe Ha KaXkaon CcTaann. YKaxmuTe CXOACTBA M Pasnnyns TEXHONOMMUYECKNX CXEM.
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6. Ha xumunuyeckom 3aBoge, Npon3BoasLLEM CUHTETUYECKUE NONMMMEPDI, B aTMocdepy BbiGpackiBatoTcs
pasnunyHble 3arpsisHAOLLME BELLECTBa, BKIYas okcuAabl a3oTa U cepbl. B pesynbtate MOHUTOpUHra
ObINO YCTAaHOBMEHO, YTO YPOBEHb 3arpsid3HEeHMs1 BONN3M 3aBoAa MpeBbIlaeT AoNyCTUMble HOpMbl. Ka-
Kue Mepbl MOTryT ObiTb NPeanpuUHATLI ANS CHWKEHUS BbIOPOCOB 3arps3HSAOLLMX BELLeCTB Ha AaHHOM
3aBofe? KakoBbl MOTEHUManNbHbIE 3KONOrMYeckme NocrneacTBus NS okpyxatoLlen cpeabl U 300PpOoBbS
HaceneHus B criyyae nNpoAormkeHus paboTbl 3aBoaa 6e3 yny4ylleHnst 9KONornM4eckor cutyaumnm?

7. Broxumunyeckoe npegnpusiTve 3aHMMaeTcs NPOM3BOACTBOM Guopasnaraembix NnacTMkoB U3 pacTu-
TenbHOro chbipbsi. B npouecce nponssoacTea o6pasyoTcst NOGOYHbIE NPOAYKTHI, KOTOPbIE B HacTosLLee
BpeMsi YTUNM3NPYIOTCA Kak oTxodbl. Kak MoxHO nepepaboTaTb No6oYHbIE NPOAYKTbl AN CO34aHUsA HO-
BbIX NPOAYKTOB UMW pPecypcoB, YTOObl MUHMMM3NPOBATb KONMYECTBO OTX0AOB? Kakue akonormyeckue
npevMyLlecTBa MOXeT NPefoCcTaBUTb Nepexos Ha 6e30TX0AHble TEXHOMOrMM B 4aHHOM MPOM3BOACTBE,
Kak 4ns NpeanpuaTys, Tak U ANs oKpyxatLen cpeabl?

8. Ha pucyHke nokasaHa abcopbumoHHasa KOnoHHa ansa ounctkmn 6uorasa ot CO..
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YTo Takoe 6uoras? Ero coctaB? Kak oH nonyyaetcs. NprvBeguTe OCHOBHbIE HEOOXOAMMbIE peakumm




9. Onpegenute 06bem GuopeakTopa C NHEBMATUYECKUM NepeMeLLMBaHNEM ANs nonydvyeHus 57 T/cyT
10 %-ro mac. BogHOro pactesopa xnopuga Hatpusa npu 25°C. Npon3BOACTBEHHbIN LUK BKOYaET 3a-
rpy3Ky BoAbl B peaktops TeyeHne 20 MUH., pacTBOpEeHUe Xrnopuaa HaTpus, BbIrPy3Ky pacTBopa B Teve-
Hue 10 mmH. CpegHnin pasmep 4YacTul, TBepLoro xnopuga HaTpus 2,2 MM, CKOPOCTb MacconepeHoca —
2 - 107° m/c, pasHMLa KOHLEHTpaLumii npu MacconepeHoce — 430 kr/M®, koaddULMEHT 3anonHeHus!
peaktopa — 0,75, KOHEYHast MNOTHOCTb peaKLMoHHo cMecn —1070 kr/m>.

10. Onpegenute guameTp 1 BbICOTY cnosi agcopbeHTa B agcopbepe neprmoanyeckoro AencTens ans
ynaBnvMBaHNSA NapoB BOAbl M3 BO34yxa Ha LeonuTe. Ynucnoo egmHuy nepeHoca pasHo 4,5, pacxog na-
porasoown cmecu 1500 kr/y, ckopocTb naporasoBon cmecu — 0,23 m/c, nnotHocTb — 0,82 kr/m°, 06b-
eMHbIN k03apdMLMEHT MacconepeHoca — 1,5 ¢,

11. B annapate TpeGyeTcs oxnaguTb XuUOKOCTb OT Temnepatypbl 85° C no Temneparypsl 45° C. Mac-
coBbIN pacxog xugkoctn 500 kr/y, TennoemMKoCTb XMAKOCTU €. HauanbHasi TemnepaTypa oxnaxkgato-
wen sogbl 18 ° C, yoenbHas TennoémkocTb Boabl 4186 Ix/(kr-K). KoadbduumeHT Tennonepenaym K =
270. OnpepgenuTte HeOH6XO0aUMYO MOBEPXHOCTL TENNIO0OMEHa 1 pacxod BOAbI NPU NPAMOTOKE U NPOTU-
BoTOke. OnuLMTE CXEMbI ABWXEHUSA TEMMOHOCUTENEN N oNpedenieHne cpeaHero TeMnepaTypHoro Ha-
nopa.

12. B koxyxoTpyb4yaToMm KOHOeHcaTope HeobxoaMmMo CKOHAEHCUPOBATL Napbl 3TUNOBOro cnupTta. Mac-
coBbIr pacxog 200 kr/4, paBnenne 101,3 klMa, kKoHUeHTpauusa 96,5 % mac. CnupT BbIXOOWT NpU TEMNE-
paType KoHaeHcauun 78,3 ° C. OxnaxaawLwWwmymMm areHTOM CINyXMT BOoAa C HavarnbHoW TemnepaTypon
18° C, koHeyHas Temnepatypa TennoHocutensa 45 ° C. KoadpdpmumeHt tennonepegaun K = 610.
YaenbHast Tennota KoHAeHcauuuM napoB 3TUMOBOrO CnvpTa Npu 3afdaHHbIX YCroBusix paBHa 921,1
k[bx/kr. UmeeTcsa TennOOOMEHHNK C NIOWaabio MOBEPXHOCTU TennoodmeHa 3 m2. MoaxoOuT nu Takoii
TennoobMeHHWK Ana peanu3auum npouecca? YTo Takoe KOXyxoTpybuaTtbin koHaeHcaTop? KakoB
NPUHUMN ero paboTbl?

13. Paccuutante gnameTp annaparta (0QHOKaMEepPHOW CYLUMIIKM C KUNALLMM CITOEM) U pacxon Bo3ayxa
npu CrieayroLmnx UCXOOHbIX JaHHbIX: NPOU3BOAUTENBHOCTL MO UCXogHOMY MaTepuany — 850 kr/y; Ha-
yanbHoe BnarocogepxaHne npogykta — 0,10 Kr/kr; KOHeYHOe BrarocogepxaHue npogykra — 0,05
KI/Kr; Ha4YanbHble napameTpbl Bo3ayxa: TemnepaTtypa — 23 ° C, BnaxHocTb — 72 %; KOHe4yHas Temne-
paTypa Bo3ayxa B kanopudgepe — 130 °C; koHeuyHasi TemnepaTtypa Bo3ayxa B cywunke — 65 ° C; cko-
pOCTb nogayn Bo3ayxa B cywmnky 0,72 m/c.

14. Mo Tpy6onposoay AnameTpom 0,25 M ABMXKeTCS NOTOK BoAbl ¢ pacxodom 90 m* /4. Temnepatypa
Boabl 25 ° C, auHamudeckas BsiskocTb 1:107° Ma-c, nnotHocTb 1000 kr/M°. YcTaHoBuTe peXnm TeveHus
B Tpybe. Onunwmnte Kputepun PenHonbaca n BO3MOXHOCTb €r0 UCMOMb30BaHMsA B NpoLecce mMogenu-
poBaHu4.

15. PaccmoTpuTe npou3BoACTBO OENKOBO-BUTAMWHHOIO KOHLIEHTpaTa M3 napaduMHOBON dpakumum
HedhTu. MpuBeanTe pmsmko-xmMmmnyeckme OCHoOBbI Npouecca. NpegnoxuTe n onuWMTE NPUHLMN padoThl
TEXHONOMMYECKON CXeMbl U OCHOBHbIX ee annapaTtoB. Kakne BapuaHTbl MHTEHCU(MKaLMM NpoLeccoB
Bbl NPUMEHSIETE B 3TOM NPOM3BOACTBE?

16. Ha puvc. nokasaHa TunoBasi cxeMa Npou3BOACTBa Genka U3 NpupoaHoro rasa.
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MosAcHuTe npuHUMN ee pa6OTbI. Haszosute NPOHyMepOoBaHHbIE annapaTbl. I"Ipe,u,nomme BapuaHTbl UH-
TeHCI/Id.)I/IKaLl,I/II/I pa6OTbI OaHHOro npon3soacTea.



17. CocTaBnTb MaTepuarnbHbIn 0anaHc NPON3BOACTBA BUHUITXNIOPUAA ranoreHMpoBaHnem aueTuneHa.
McxogHble gaHHbIe:

CTeneHb npespalleHnsa auetmneHa — 99 %;

ceneKkTMBHOCTbL npouecca — 98 %;

YnucTOoTa UCXOQHOro xropuga sogopoga — 99 mac.a., %;

ymncToTa ucxogHoro auetuneHa — 99,5 mac.a., %;

n306bITOK xriopuaa Bogopoaa — 10 %;

no6oYHbIV NPOAYKT — ANXNopaTaH. PacyeT npoeBecTn Ha 1 T BUHMNXNopuaa.

18. Bblumncnutb pacxog MeTUNoBoro cnupta Ha 1 T popmanbgernga, ecnvm npoM3BogUMTENbHOCTL YC-
TaHoBkKu 2000 kr/4 cdopmanuHa ¢ maccoson gonen 37 %. Bbixog dopmanbgernga coctaensetb 90
mMac.n., %, npu crteneHn npespaweHns 85%. Npu Knuc- NUTENnbHOM AernapupoBaHnn MEeTUITOBOrO
cnMpTa npoTekawT OOHOBPEMEHHO ABE peakuun: gerngpupoBaHune (1) n okucrneHue MeTUIOBOro
cnupTa (2):

(1)CH3;OH — HCHO + H,,

(2)CH;0H + 0,5 O, — HCHO + H,0.

19. B annapaT nocTynatT 2 BXOAHbIX NOTOKa, A5 KOTOpbIX 3adaHbl o6bemHble pacxogbl V1 1 V2 (B
M3/4), n 2 BbIXOAHbIX C 06beMHbIMK pacxogamun V3 n V4. TnoTHOCTN BCeEX MOTOKOB M3BECTHbI, 0060-
3Ha4MM UX Kak pl, p2, p3, p4 COOTBETCTBEHHO. 3anuwnTe ypaBHEHNS MaTtepuansHoro 6anaHca.

20. MNocTporTe MaTeMaTUYECKY0 MOAENb rMapaBnuyeckon cuctembl. Onpegenure n3amMeHeHue YpoBHS
xungkoctun (6eHson — Tonyon) B eMKocTsx Ha nHtepsarne [0, 60]. B HayanbHbIN MOMEHT BPEMEHU YPO-
BeHb Xunakoctn B cocygax H1 = 10, H2 = 8 m. KoHueHTpaumsa 6eHsona-50 %. {1 = (3 = {2 = {1. OQuna-
meTp naTpy6kos 0,021 M. CeyeHne pesepByapos S2 = S1 = 2 m?. Temnepatypa xuakoctu — 25 °C.,
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Tembl uHOUBUAYasIbHbIX Mpoekmos (6oknados)

1. Npon3BOACTBO CEPHOM KUCNOTbI.

2. TexHonorns MmHepanbHbIX yaobpeHun.

3. TexHonorns NnpoM3BoACTBa aMmmmaka.

4. TexHonorns a3oTHOM KUCMOThI

5. MepBnyHasn nepepaboTka HeTL.

6. HecTpykTnBHasa nepepaboTka HeTI.

7. CuHTesbl Ha ocHoBe CO un H,.

8. TexHornorus nony4vyeHna popmansgermaga

9. TexHonorns nonyyeHns aueTuneHa

10. TexHonornst Nony4eHust YKCyCHOM KUCNOTbI
11. Kokcoxnmmuyeckoe nponsBoacTBO.

12. Mpon3BoaCcTBO YyryHa.

13. lMpounssoacTBo ctanu. Mugpekc-npotecc.

14. Menacca. Npon3soacTeo 3TMMNOBOro cnMpTa.
15. BrnoTtexHonornyeckue npoueccsl. [NonyyeHne nusmHa.
16. Mpon3BOACTBO CUHTETUYECKNX Kay4yKOB.

17. TexHonorns nonyyeHus pe3anHOBbLIX U3AENNNA.
18. MponssoacTBO NOpTHaHALEMEHTA.

19. Cuctembl BOAOMNOArOTOBKN U BOSOOUNCTKN.
20. CuctemMbl 04UTKM BO3AyXa.

OnucaHune TexHonornm nposegeHnd



Tekywasn atrectaums NnpoBoAUTCA B COOTBETCTBUM C [NonoxeHneM o Tekyllen aTTectaumm oby-
YaloLwmMxcsa No nporpamMmmam Bbiclero obpasoBaHnsi BOPOHEXCKOro rocyaapCTBEHHOTO yHMBEpCUTETA.
OHa BkntoyaeT B cebst HECKONBbKO POPM KOHTPOSS, HanpaBfeHHbIX Ha KOMMEKCHYIO OLEHKY 3HaHUN n
HaBbIKOB CTYAEHTOB.

ATTecTaumsa BKMOYaeT YCTHbIN OMPOC, KOTOPbIA MOXeT NMPOBOAUTLCA Kak B bopMe MHOUBUAOY-
anbHOro onpoca, Tak U gpoHTanbHon 6ecenpl. NMMCbMeHHble paboTbl NpeAcTaBreHbl KOHTPOSbHbIMM
pabotamu 1 Tectamun. KOHTpOnbHble paboTbl NO3BONAIOT NPOBEPUTL 3HAHUA U YMEHMEe CTYAEHTOB Mnpu-
MEHATb TeopeTMYecKMe KOHUENnuuu Ha npakTtuke. TecTupoBaHMe UCNONb3yeTcs Ans ObICTPON OLEHKM
YPOBHS 3HaHWI NO onpefeneHHbIM TEMaM.

KoHTponbHble paboTbl U TECTbI MOTYT NPOBOAMTLCA KaK B 9MEKTPOHHOM (hOpMe, TaK U Ha 3aHATU-
s1X. BpeMsi BbINONHEHNS 9TUX 3aaHui yCTaHaBnMBaeTCs npenogasareneM. PesynbTaThl TekyLen aTTe-
cTaumm MoryT GbITb YY4TEHbI NPY NPOBEAEHMM NPOMEXKYTOYHON aTTecTalmu.

JlTabopaTopHble paboTbl HaNpaBneHbl Ha Pa3BUTME NPAKTUYECKMX HaBbIKOB B 0611acT XMMUN N TEXHOMO-
rmn BAB, BKkItouyasn BbINOSIHEHME 3KCMEPMMEHTA NO 3adaHHON MeTOAMKe, cOop M aHanM3 OaHHbIX, a Tak-
Xe cbopmumpoBaHme ymeHuin 6e3onacHon paboTbl C XMMUYECKMMU peakTMBamMun n 06opyaoBaHMEM.

TexHonorns NpoBeAeHUst TeKyLLen aTTecTaummn BKIYaeT UCMONMb30BaHME 3NEKTPOHHbIX Pecyp-
COB 11 OpraHM3aLmm 1 KOHTPOIS NpoLecca, YTo NO3BONSET aBTOMaTU3MPOBaTb OLIEHKY U XpaHeHNe
pe3ynbTaTtoB. MOHUTOPUWHI YCNEBAEMOCTU OCYLLECTBNSETCA Yepes ANEKTPOHHbIN XypHar OLEHOK, YTO
no3BonsieT npenogaBaTensam 1 CTygeHTam OTCNeXmBaTb NPOrpecc B peXXMMe peanbHOro BpeMEHM.

TpeboBaHUS K BbINONMHEHWNIO 3a4aHWIA (MNW LWKanbl U KPUTEPUM OLIEHMBAHUS)

OueHka pe3ynbTaTtoB 00y4YeHUst Ha TekyLen aTTectTauum NPoncxXoauT No cneaylowmum nokasare-
nam:
1) 3HaHWe y4ebHOro matepuana v BrageHme NOHATUAHLIM annapaTtoM XMMUYECKOW TEXHOSOMMN 1 nNpo-
MbILLIIEHHOW 3KOJOruN;
2) ymeHue cBsi3blBaTb TEOPMUIO C NPAKTMKOM HA OCHOBE 3KCMEepUMEHTarnbHbIX Pe3yrbTaToB, NOMy4YeHHbIX
npw BbINOMHEHUN NabopaTopHbIX PaboT;
3) yMeHue UnncTpMpoBaTb OTBET MpUMMeEpamMu, YPaBHEHUSIMU peakuui, SKCnepuMeHTanbHbIMU OaH-
HbIMU;

Kputepuu oueHMBaHUS:

Kputepuu oueHmBaHns KomneTeHumm LLikana oueHoK

lNonHoe coomesemcmeue omeema oby4yaru,e2ocsi 8CeM repeyuUCieHHbIM KpUmepusim.
lNpodemoHcmpuposaHO 3HaHUE bU3UKO-XUMUYECKUX 0CObeHHOocmeli OCHOBHO20 MmeX-
Horoau4ecko2o o0b6opydosaHuUsi U XUMUKOMEXHOI02UYECKUX [MPOUECcCo8; 803MOXHO-
cmeli u cnocobos onmumu3ayuu MmMeno8biX U MacCoOOOMEHHbIX MPOYECCO8; yMeEHUE
npogodumb pac4yém rapamMempos MexHO102U4eCKOo20 npoyecca Ha 0CHoge OaHHbIX O Omnuy4Ho
cocmaese peakUUOHHOU cpeldbl; OUEHKU rnapamempos8 U XapakmepucmuK XUMUYECKUX
rpoUECcCcos; MPOEeKMUPO8aHUsI SNIEMEHMO8 MEXHOI02UYECKUX CUCMeM U MEXHO0au-
YecKUX Mpoueccos ; ornucaHusi omoesibHbIX MEeXHOI02UYECKUX CUCMEM U MEXHOI0au-
YecKUX Mpoueccos

Omeem Ha KOHMPOJIbHO-U3MepUmesibHbIU Mamepuas He coomeemcmeyem OOHOMY
(08ym) u3 nepeyucrneHHbIX rokazamenet, HoO obydarowutics 0aem rpasuribHble om-
8emabl Ha O0MosIHUMerbHble 80Mpockl. HedocmamoyHo npodeMoHCmMpuUpo8aHo 3HaHUe
usuKo-xumu4yeckux ocobeHHocmel OCHOBHO20 MexHoI02u4ecko20 0bopydosaHus u
XUMUKOMEXHOJI02UYEeCKUX MpoUeccos; 803MoxHocmel u criocobos onmumu3ayuu me-
17108bIX U MacCcoObBMeHHbIX MPoUEcco8

Xopouwio

Omeem Ha KOHMPOIbHO-U3MepUmMenbHbIl Mamepuasn He coomeemcmeyem fobbiM
0sym (mpem) u3 repeyucrieHHbIX rnokasamersned, obyyarowulics 0aem HernosiHble om-
8embl Ha G0MnoIHUMesbHbIE 80MPOChI. [JeMoHCcmpupyem YacmuyHble 3HaHUs ¢hU3UKO-
XUMUYecKue 0COBeHHOCMU OCHOBHOe mexHoso2u4eckoe obopydosaHue U XUMUKO-
MEeXHOI02U4eCKUX MPoUeccos; 803MOXHOCMU U Crnocobbl onmumu3auuu menmnosbix u
MaccOoObMEHHbIX MPOUEeccos, unu umeem He rnosHoe rnpedcmassieHue o nabopamop-
HbIx pabomax 8 xumudeckol mexHosnoauu, Aornyckaem Cyu,ecmeeHHble owubKu npu
onucaHuu rnpoyeccos HanucaHuu ypasHeHUl peakyuu.

YoosnemeopumersibHO

Omeem Ha KOHMPOIbHO-U3MepumerbHbIl Mamepuas He coomeemcmeyem obbiM
mpem (Yembipem) u3 nepeducreHHsIx nokasamenel. Obyyarowulica deMoHecmpupyem
OmpbIBOYHbIE, (hpazMeHmMapHble 3HaHUsI OCHOBHO20 MmexHosio2u4yecko2o obopydosa- | HeydosrnemeopumerbHO
HUSI, XUMUKOMEXHOI02U4eCcKuX rpoyeccos; donyckaem epybbie owubku npu Hanuca-
HUU rpoyeccos U ypasHeHul peakyudl.




20.2. MpomMmexyTo4yHas aTrecTauus

ﬂpomemyTquaﬂ arrectaumda no gucuunniimHe ocyLlecTBliiaAeTCA C NOMOLLbH crneayrLlimnx oue-
HOYHbIX CpeacCTB:

cobecedosaHue no KM codepxauwjux 8ornpockl 07151 3a4ema ¢ OUEHKoU UfU 3K3aMeHa

[NepeyeHb 80MPOCO8, 8LIHOCUMbIX Ha 3a4em C OUEHKOU:
1. JanTte onpegeneHne «XxmMmmyeckasi TEXHOMOMNA» U ONULLINTE €€ MEXOTPaCieBON XapaKkTep.
2. HasoBuTe 1 oxapakTepusymnTe OCHOBHblE OOBHEKTbI U MOACUCTEMbI XMMUKO-TEXHOSTOMMYECKON CUCTEMDI
(XTC).
3. YUTo Takoe CUCTEMHbIA aHanmu3 CIOXHbIX CXEM XUMUYECKNX MPOM3BOACTB U M3 KakuMX 3TanoB OH CO-
cTounT?

4. B yem cocTouT oTnnymne husan4eckoro MogenupoBaHust ot matematudeckoro? MpueeanTte npumepbl
NX NPUMEHEHUS.

5. OGbACHUTE PONb HATYPHOIO U BbIMUCIUTENBHOIO SKCMEPUMEHTOB B MHXEHEPHO-XMMUYECKMX UCCTe-
JOBaHUAX.

6. ,D,a|7|Te onpegeneHne xmMmmn4ecKkoro rnpomn3soacTtea v onninTe ero MHOFOd)yHKU,I/IOH&ﬂbHOCTb.

7. HasoBUTe OCHOBHbIE TEXHOMOMMYECKME KOMMOHEHTLI XMMUYECKOro Npou3BoacTBa U npueeauTe npu-
Mepbl.

8. I'IepeqmchTe Ka4yeCTBEeHHbIE N KOJINYECTBEHHbIE NoKa3aTesin XMMMn4ecKoro npomn3soacrtea u obbsc-
HUTE UX 3Ha4YeHune.

9. Kak knaccudunumpytoTcs CbipbeBble Pecypcbl Mo ha3oBOMY COCTOSHMIO U MPOUCXOXAEHNIO?

10. OxapakTepudynTe OCHOBHLIE Crocobbl NepBUYHON 00paboTkM MMHEPANbHOrO U OPraHNYECKOro Cbli-
pbsi.

11. YTto noHumaeTca nog yrnyoneHHbIM UCNONb30BaHWEM Cbipbsi U KOMOUHMPOBAHHBLIMM NMPOM3BOACT-
BaMun?

12. OnunwmnTe OCHOBHbIE Tpe6OBaHI/I$I K TEXHOMNOrM4Yeckom n GbITOBOW BOAEe B XMMN4YECKOM Mpon3BoacCT-
Be.

13. lNpuBeguTe MeToabl MPOMbILLIIEHHON OYMCTKN BOAbl N OCHOBHbIE CNOCOObLI KOHTPOSS €€ KadYecTBa.
14. PackponTe NOHATUE pereHepaumm n pekynepauum SHeprum B XMMMUYECKOM MPOMbILLIIEHHOCTH.

15. Yto Takoe cTtexvomMmeTpuyeckne, TepMOAMHAMUYECKME N KMHETMYECKME 3aKOHOMEPHOCTU XMMUYe-
CKMX NpeBpaLLeHnin?

16. JanTte onpegeneHus CTeneHn npeBpalleHnd, BbIXxOAa NPoAyKTa M CenekTMBHOCTM XUMUYECKOro
npouecca.

17. Kak COOTHOCATCS CKOPOCTb peakumm 1 CKOPOCTb NpeBpaLLeHNs peareHToB?

18. OGBbACHMTE Knaccudukaumio XMMNMYECKUX NPOLLECCOB MO XUMUYECKNUM 1N Da30BbIM NPU3HAKaMm.

19. Kakue cbakTopbl BAMSIOT HA NOKasaTenm roMOreHHOro XMMM4eCcKoro npoLecca n Kak ero MoXxHo WH-
TeHcuuumnposatb?

20. Yto Takoe ontTMmanbHasa Temnepartypa v Kak eé onpeaendtoT Ans 3K30- U SHOOTEPMUYECKUX peak-
umn?

21. [NanTe ornpeneneHue u npuseantTe NpUMepsbl reTeporeHHOro HekaTanuMTMyYecKkoro npouecca.

22. HasoBuTe cTtagumn reteporeHHoro npouecca n o6baAcHUTE NOHATME Habnogaemon CKopocTu npe-
BpaLLeHus.

23. OnunwunTe maTemaTMyeCcKyto Mogerb NpoLecca ropeHnsa No MOAENM «CXMMaroLwasncsa chepa.

24. Yto xapakTepusyeT MOoAerb «C HEB3aMMOAENCTBYIOLUM SOPOM» B TONOXUMUYECKUX peakunax?

25. HasoBute nyTn MHTEHCUMUKALUKN reTeporeHHOro npoLecca «ras—xnaKkocTby.

26. JanTte onpefeneHue KatanuTUYecKoMy npoueccy U Knaccuduumpynte Buabl reTeporeHHoro Kata-
nmaa.

27. O6bsACHMTE NOCTPOEHME MaTEMATUYECKON MOAENN KaTarnMTUYecKkoro npouecca Ha NopMcToM 3epHe
kaTanusartopa.

28. Y10 Takoe cTeneHb UCMNonbL30BaHMUS BHyTpeHHeIZ NOBEPXHOCTU KaTannsatopa U Kak eé yBeJ'II/l‘-II/ITb?




29. [lanTe onpegeneHve XMMMUYECKOro peaktopa U nepedncrnnTe ero OCHOBHbIE KOHCTPYKTUBHbIE afe-
MEHTbI.

30. CpaBHWUTE MOAENV MAeanbHOro CMeLeHNs U naeanbHOro BbITECHEHMS AN M30TEPMUYECKMX peak-
TOpPOB.

31. Kak cocTtaBnsieTca cuctema ypaBHEHMI MaTepmarnbHOro 1 TennoBoro 6anaHca ona peakropa?

32. Kakve napameTpbl BNUSAIOT HA NPOUIM KOHLIEHTPALMIA 1 NoKasaTenn npouecca B U30TEPMUYECKOM
peakTtope?

33. OnunwuTe pacnpegeneHne TemnepaTypbl U CTENEHN NpeBpaLLeHnsa B agmabaTu4eckoM peakrope.
34. YT0 Takoe 4ncrno 1 yCTOMYMBOCTb CTaLMOHAPHbIX PEXMMOB B peakTope naearnbHOro CMeLLeHna?

35. anIBeD,I/ITe NnPUMeEPbI NMPOMbILLIIEHHbIX PE€aKTOpPOB AJ1d TOMOreHHbIX, reTeporeHHbIX U KatannTtnye-
CKMX npoueccos.

36. Packponte noHATME 1 3aa4M aHanu3a XMMMKO-TEXHOMOMMYECKON CUCTEMDI.
37. Kak coctaBnsietcsa matepuanbHbii 6anaHc XTC co cxemon peumpkynsummn? lNpueeante anropuTtm
pacuyéTa.
38. Ob6bsicHNTE NPUHLMNLI SHEpreTnyeckoro 6anaHca no nonHom aHeprum n pacdérta Ko nponssoacT-
Ba.
39. lMepeuncnute OCHOBHbIE 3Tanbl cuHTe3a XTC 1 ponb MaTeMaTU4ecKkmMx U 3BPUCTUHECKUX METOAOB.
40. Kakve KoHUEenuun «3enéHom» XMMM1M U NPOMbILLIIEHHON 3KOMOrMn NPUMEHSAIOTCA NPU NPOEKTUpoBa-
HUN ManNoOTXOAHbIX MPONU3BOACTB?
41. HasoBuTe M OXxapakTepusymte IKOHOMWUYECKME, IKCMyaTauMOHHble W couMarnbHble nokasaTenu
OLIEHKN 3(P(PEKTUBHOCTM XMMNYECKOIo NPOmn3BoaCTBa.
42. Yto noHMMaeTca nog saHeproTexHonornyeckon cuctemon (OTC) B xummyeckom npounssogctee? [le-
peyncnmTe eé OCHOBHbIE KOMMOHEHTHI.
43. Kakve BMAbl BTOPUYHBIX SHEPreTUYECKMX PECYPCOB NPUMEHSIOTCH B XMMUYECKOM MPOMbILLSIEHHOCTU
N KaKkoBa MX POSib B CHXXEHUWN aHepro3aTpaT?
44. PackpouTte Knaccudukaumio TEXHOMOrMYECKNX CBA3EN B XMMMKO-TEXHONOMMYECKOM CUCTEME: MOo-
cnepfoBaTenbHasd, napannesnbHas, pas3BeTBNEHHad, nocrnegoBaTenbHo-06BogHasa (bannac) n obpaTHas
(peumkn).
45. B 4ém oTnunume onucaTtenbHbIX (XMMUYEcKasi cxema, MaTtemMaTudeckas mMoAenb) U rpaduyeckmnx
(cbyHKUMOHaNbHas, TexHonorndeckas, CTpykTypHas) mogenen XTC? MNpuseguTte npumMepbl NPUMEHEHMS.
46. Kakue knioveBble cucteMHble cBoncTea npucylm XTC kak cnoxHom cucteme? OObACHUTE NOHATUS
«B3aNMOCBSI3aHHOCTb PEXMMOBY, «YCTOMYMBOCTb» U «CYyLLLECTBOBAHME CTaLMOHAPHbIX PEXUMOBY.
47. OnuwuTe NOpsAoK cocTaBneHmsa Tennosoro 6anaHca XTC npu HannymMm peumnknoB: y4ET TENIOBOro
noToka, cnocob npeacraeneHus pesyrnbTaTa.
48. B 4éMm COCTOUT CMHTE3 3aMKHYTOM ManoOTXO4HON TEXHOMOMMYECKON CXEMbI C MOSMHLIM UCNONb30Ba-
HWEM CbIPbEBbIX U AHEPreTUYECKNX PeCypcoB?
49. lMepeuncnute U1  OXapakTepusymte OCHOBHble 3Tanbl pa3paboTkm  (CUHTE3a) XUMUKO-
TEXHOJTOrM4YEeCKOM CUCTEMBI.
50. Yto Takoe knactepu3aunsa XMMUYECKOW NPOMBILLIIEHHOCTN U Kakne npenmyLlectBa oHa OaéT npu
pasBUTUN permoHa?
51. HasoBuTe COBpEMEHHbLIE TEHAEHUMN U NPUOPUTETHLIE HaMNpPaBlEeHUs pPasBUTUS MUPOBON XUMUYeE-
CKOWM NMPOMbILUNIEHHOCTMW.
52. Kakve nepcnekTMBHble HETPAOAULMOHHBLIE MCTOYHMKUN Cbipbsi U SHEPrMM paccMaTpuBalOTCS AN Xu-
MUYECKOW OTpacnun?
53. Packpoiite oM3MKo-XMMUYECKMe OCHOBbLI NOCTPOEHUS TEXHOMNOMMYECKOM CXeMbl NPOM3BOACTBA 3TU-
neHa (Mnn ammunaka): Belbop peareHToB, 3HEPro- U pecypcocbeperarowmx Npuémos.
54. OxapaKkTtepusynte NpuHLUMNbI «3E€MEHON» XMMUM U OCHOBHblEe TpeboBaHMS HOPM U HOPMATUBHbIX
AOKYMEHTOB NPOMbILLNIEHHOM SKOSOMUN.
55. lMpuBeante NpuMepbl rMOKUX 1 NepecTpamBaeMblX TEXHONOMMYECKUX CXEM N OOBACHUTE UX NPaKTU-
YeCKY BaXKHOCTb.

lpumep 6unema (KVM)::

YTBEPXOARO
3aBegyoLmi kacdpeapon
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HanpasneHwue nogrotosku 04.05.01. dyHaameHTanbHasa v npuknagHas XmMmsi
JvcumnnmHa Xumunyeckas TexXHONorms

Kypc 3

dopma 0by4eHUs oyHas

Bup atrectaumm npomexyroyHas

Bug koHTpons 3a4eT ¢ oueHkom

KoHTponbHO-u3MepuTenbHbIM MaTtepuan Ne 1

1. PackpowTte knaccudukaumio TeXHONOMMYECKUX CBA3EN B XMMUKO-TEXHOMOMMYECKON cucTeme: nocnepoBaTenbHas, napan-
nenbHas, pa3BeTBNEHHAs, NocrnefoBaTenbHO-06BoaAHas (bannac) n obpaTtHas (peuwnkn).
2. OxapakTepn3ynTe OCHOBHbIE CMOCOOLI NEPBUYHON 06PaboTKM MUHEPATTBEHOMO U OPraHNYeCKOro Chipbsi.

MpenopasaTtenb

[NepeyeHb 80MpPOCO8, 8bLIHOCUMbIX HA 3K3aMEH:

1. JanTte Knaccuukaumio XUMUKO-TEXHOSTOMMYECKMX NPOLECCOB MO Cnocoby npoTekaHus (HenpepbiB-
Hble/Nepnognyeckne) 1 no cTaumMoHapHOCTU (CTauuoHapHbIe/HeCTaLMOHaPHbIE).

2. PackponTte noHsiTMe naeansbHOW (He3aBMCUMOW OT BS3KOCTW) XuAKocTu. Kakve curbl OencTBYIOT B
naeanbHOW XWOKOCTU?

3. Yto Takoe moaenb HenpepbIBHON cpeabl U U3NYECKNIA SrIEMEHTaPHbIN 06beM?

4. 3anuwmnte anddepeHumnanbHyo U MHTerpanbHyto opMy ypaBHEHNS HEPA3PbIBHOCTU ANS XKUAKOCTMU.
5. Boinuwmnte 6anaHc cun ans BA3KOW HEC)KMMAEMOW XUAKOCTM U NOSICHUTE KaXkaoe cnaraemoe.

6. Monyunte ypaBHeHne HaBbe—CToOKCa 1 06BACHUTE PUINYECKNI CMBICI KaXKO0ro YneHa ypaBHEHUS.
7. ChopmynupynTte ypaBHEHUE OBWKEHUS maearbHOW Xugkoctu (Ounepa) U ypaBHEHUS paBHOBECUS
Ownnepa.

8. BbiBeguTe 0CHOBHOE ypaBHEHME rMapOCTaTUKN U HA30BUTE €ro NpakTu4eckne NpuMeHeHus.

9. BanuwwuTe aHepreTnyecknii 6anaHc CTauMOHapPHOrO ABMKEHUSA naeanbHOWM XUOKOCTU.

10. BoiBegnte ypaBHeHWe bepHynnu ans naeanbHOW XUOKOCTU U YKaXUTe, Kak OHO MoaudumumpyeTca
OnNs peanbHON XXUAOKOCTW.

11. MNpuBegnTe NPUMEpPLI NPAKTUYECKOTO NPUMEHEHUS ypaBHEHNA BepHynnu (uctedeHne vepes conno,
TpyOka Muto—-lpaHatns).

12. Kak n3amepsitoT CKOpOCTb M pacxopq XUOKOCTU C MOMOLLbIO APOCCENbHbIX NPMOOPOB U MHEBMOMETPU-
Yyeckux Tpybok?

13. OnuwunTe meTon onpeneneHnss pacxoda Xnakoctu Yyepes OTBEPCTUE UNN HACaaKYy.

14. Jante onpeneneHns rmapaBnmMyeckoro pagmyca n 3KkBMBaneHTHOro gmameTpa.

15. B yem cocTtomT OTNNYME nammuHapHOro u TypOyneHTHOro PEXXMMOB TEYEHUS KULOKOCTN?

16. OnuwunTe onbiTbl PenHonbaca 1 onpegenuTe Kputuyeckoe Ynucno PenHonbaca ansa Tpyobi.

17. YT0 Takoe norpaHnyHbIA CrIon NPU TeYEHUN XKNaKocTn no Tpydam n obtekaHnm ten?

18. BbiBeguTte npodusib CKOpPOCTEN Npv NamMHapHOM CTauMOHaApPHOM TedeHun B Tpybe n ypaBHeHue
Myasenns.

19. N306pasunTe antopbl CKOPOCTU ANs NaMUHAPHOTO U TypBOyneHTHOro TeveHus B Tpybe.

20. 3anvwuTe ypaBHeHue Japcn—Bencbaxa ana notepb Hanopa Ha TpeEHME U MEeTOoAbl y4eTa MECTHbIX
CONPOTUBMEHUN.

21. Kak paccunTbiBalOT Hanop u guameTtp TpybonpoBoga A4S 3agaHHOro pacxoga?

22. Kakne kpuTepum ruapogmHamMmmyeckoro nogobusa ncnonbaytot (Ovnepa, PerHonbaca, $pyaa v ap.) u
KakoWn y HUX pn3nyecKnin CmMbicn?

23. MokaxuTe, Kak npuBoanTcs ypaBHeHne HaBbe—CTOKCa K KpuTepmanbHoMy Buay yepes 6espasmepu-
3aumio.

24 Mepeyncnute OCHOBHbIE NapameTpbl paboTbl LEeHTPOBEXHOro Hacoca: NPON3BOAUTENBHOCTb, Hanop,
mMoLwHocTb, KMA.

25. Kak onpegenseTtca gonyctMmas BbiCOTa BCAaCbiBaHWS U YTO Takoe kaBuTauma? Kak eé nsbexartb?

26. Oxapaktepusynte paboune xapakTepUCTUKN LEHTPOBEXKHOIO U NNYHXEPHOro HAaCOCOB B rMapaBnu-
4yecKou ceTu.

27. Jante knaccudurkaumio HacoCOB Ha OOBLEMHbIE M OMHAMU4YECKME, NPUBEOUTE MPUMEPbI KaXKOOW
rpynnbi.

28. PacuntainTte npoM3BogMTeNbHOCTb NOPLLIHEBOro Hacoca NPOCToro U ABONHOIO AEeNCTBUS.




29. CpaBHWTE JOCTOMHCTBA M HEAOCTATKN MOPLUHEBOrO, NIYHXEPHOro, AnadparMoBOro 1 LecTepeHHo-
ro HacoCoB.

30. BanuwuTe ypaBHeHue Tennosoro 6anaHca 6e3 U3MeHEeHUs1 arperaTHoro COCTOAHNA U NPU U3MEHe-
HWUW arperaTHOro COCTOSIHUS.

31. ChopmynupyiTte 3akoH Pypbe Ang TENNONPOBOLHOCTH.

32. PackpounTte noHATUE noTeHuunana TenoBoro noToka u sanuwunTe ypasHeHue ®dypbe—Knpxroda.
33. Kakne 6e3pasmepHbie KpUTepun UCNonb3yoT B TEMOOOMEHE U YTO OHM NOKa3blBatOT?

34. BeiBeguTe hopMyny TennonpoBOAHOCTU Yepes NIOCKY U Yepes LNNUHOPUYECKYIO CTEHKY.

35. Kak yuuTbiBatoT Tennonepenady nanydyeHmem? Nepeyncnute oCHoBHble (hOpMYyIibl.

36. PacuntanTe TONWMHy TENNOBOW M30NALUN AN LWNNHAPUYECKON TPyObl.

37. MNMepeuncnute BMAbI NOBEPXHOCTHLIX TENITOOOMEHHUKOB N MX OCHOBHbIE KOHCTPYKLUN.

38. O6bsicHMTE NPUHLMN aggUTUBHOCTM TEPMUYECKMX CONPOTUBIIEHUIN B TEMNTIOOOMEHHMKE.

39. Kak onpegenstoT koadhduumneHTbl TeNNooTaaum ansa cnyyaes 6e3 ¢asoBoro nepexoga u ¢ ucnape-
Huem?

40. Pacuntante CpeaHK OBMXKYLLYKO Ccuny Tennonepenadn and npoTuBOTOYHbIX N NPAMOTOYHbLIX CXEM.

41. I'IepeqvlcnvlTe MNPOMbILUNEHHBbIE TEMNNMOHOCUTENN OJ1A HarpeBa n oxnaxageHuma, nx cBovicTBa 1 obnac-
TN NPUMEHEHNA.

42. OxapakTepu13ynTe HarpeB ANeKTPUYECKUM TOKOM 1 €ro NpenMyLLeCcTBa.

43. NanTe onpeaeneHne maccoobmeHa. Kak Bbipa)kaloT cocTaB dya3 U HanpaBreHnsl MepeHoca BelLecT-
Ba?

44. CoctaBbTe MaTepuarnbHbii 6anaHc HeENpPepbLIBHOrO MaccoobMeHHOro annapara u ypaBHeHus1 pabo-
YUX NINHWA.

45. 3anuwmTte OCHOBHOE yYpaBHEHME MacconepeHoca 1 NOSICHUTE MeXaHW3Mbl NepeHoca.

46. Yto Takoe andy3anoHHbI NOrpaHnydHbI crion? Hapucymnte npodmnm KOHLEHTPALUWUA U CKOPOCTEN.
47. Kak NpMMeHSAI0T agauTUBHOCTb AN Y3MOHHBIX COMPOTMBIIEHNI B pacY€Te ABWXKYLLEN CUMbl?

48. Cdopmynupynte guddepeHumanbHOe ypaBHEHWE KOHBEKTMBHOINO MacCOoMNepeHoca U ypaBHEHME
HepaspbIBHOCTM 4Nsi GUHAPHOW CUCTEMBI.

49. Kak cTpouTcsa KputepmanbHoe ypaBHEHNE KOHBEKTUBHOIO MacconepeHoca?

50. MeToz “oT cTyneHn K CTyneHn” npu pacyé€Tte CTyneH4YaTblX MaccoobMeHHbIX annapaToB: anroputM n
npumep.

51. NanTte onpeneneHns abcopbumm, cTeneHn M3BnedYeHns, MUMHUManNbHOro U ONTUMAaNbHOIO Pacxo4oB
nornoTuTens.

52. Kak knaccundumumpyrotcs abcopbumoHHbIE NPOLLECCHl U KOHCTPYKUuN abcopbepoB?

53. PackpowTte 3aBMCUMOCTbL PaBHOBECUSA B CUCTEME MapP—XKNOKOCTb 1 NPUBEANTE NPUMEP NEPErOHKMN.

54. Cchopmynupynte matepuan- n TennoBon 6anaHc pekTMPUKaUMOHHON KOMOHHbI. YTO Takoe MUHK-
MaribHOEe 1 AencTBUTenbHOe rermoBoe YMcno?

55. Pacuntaite anameTp U BbICOTY PEKTUPUKALIMOHHOM KOMOHHBI AN 3a4aHHOro cocTtasa M pacxoaa.

56. lNMpuBeanTe cxembl YCTAHOBOK ANSA HENPEPLIBHOW, Nepnoanyeckon, SKCTPaAKTUBHOW U a3eoTpPONHOM
pekTudurkaLmm.

57. OnNnWMTE OCHOBHbIE MOHATUS NPOLECCa OCaXAEHNS1 B OTCTOMHUKAX M KOHCTPYKLUM OEKAHTEPOB.

58. PackponTe (pum3mKo-xMMmmnyeckne 3aBUCUMOCTM B HEMOOBWMXHBIX U NCEBAOOXMKEHHbIX CITOSAX; KOHCT-
pyKUMM annapaTos.

59. lMepeuncnute OCHOBHblE 3aKOHOMEPHOCTU OUIbTPOBaHUA, NpuBeauTe ypaBHeHve [apcu ans
dumnbTpaumnm.

60. OxapakTepuaynTe KOHCTPYKLMN PUNBTPOB TOHKOW U rPyBON OYUCTKUN, NX JOCTOMHCTBA U HEOOCTaTKWN.

61. Kak knaccuduumnpytoTcsa npoLecchl 1 annapatbl N0 Macltabam NnpoTekaHust n nepapxmm matematm-
yeckon moaenn?

62. B yeM CyTb CUCTEMHOIO aHann3a XMMUKO-TEXHOIOMMYECKNX CXEM U Kakue MeTobl Npu 3ToOM npumMe-
HAalTCA?

63. O6bACHMTE Ha3HaYeHe onucaTenbHbIX U rparuyYecKknx Mmogenen XMMMKO-TEXHONTOMMYECKUX CUCTEM.

64. Kakne Tunbl TEXHONOIMYECKNX CBA3EN (NocrnefoBaTernbHas, napannenbHas, 6annac, peumkn) BcTpe-
yatotca B XTC?



65. PackpoinTte noHsTME YCTOMYMBOCTM CTaumMoHapHOro pexmma XTC un ero cBs3b C ONTUMAanbHOCTbIO
3IEMEHTOB.

66. OnnwnTe METOANKY COCTaBEHNS MaTepuarnbHbIX 1 TEMNOBbLIX GanaHCcoB CXeM C PELMKITOM.

67. Kak paccunTbiBalOT CTeneHb MCNOSfb30BaHUS Cbipbs MO CTEXMOMETPUYECKUM N TEPMOANHAMMUYECKUM
COOTHOLLEHMAM?

68. [lariTe NOHATNE SHEPrOTEXHOMOIMMYECKON CUCTEMBI U NpUBEAUTE NpUMeEpP €€ NPUMEHEHMUS.

69. O6bsACHNTE KOHLIEMLMM MOSTHOrO NCMNONb30BaHMUS Chipbs U MUHMMM3aLUMN 0TX0A0B npu cuHTese XTC.
70. Packpovite ngeto KOMOMHMPOBAHHbLIX NPON3BOACTB M BTOPUYHBIX SHEPreTUYECKNX PECYPCOB.

71. Kakne npuvHUUnbI fiexkaT B OCHOBE NOCTPOEHUS “3erieHON” ManooTXOAHOW TEXHOMOMMYECKOM CXEMbI?
72. YTto Takoe knactepusaumst XMMn4eckon npoMbILLNEHHOCTU U Kakne OHa AaeT npenmyliecrtea?

73. HasoBute knioyesble MUpPOBblE TEHOEHLUUN Pa3BUTUA XUMUNYECKOMN oTpacin n nepcrnekTmBHblie UcC-
TOYHUKU CbIpbA.

74. Kakvne TpeboBaHusa K HOpMaM NPOMBbILLITEHHOW 3KOMOrMmM n MeToapbl e€ obecneveHmns CyLecTByoT?
75. Oxapakrepuaynte rubkme n nepectpanBaemMble TEXHONOMMYECKNE CXEMbI: Ha3HaYeHMEe U NPUMEpbI.
76. Kakne matemaTudeckne n aBpucTuyeckme MetToabl MpUMEHST npu cuHTese XTC?

77. Mpueegute npumep PU3MKO-XMMUYECKUX OCHOB MOCTPOEHUS CXEMbI MOYYEHUS 3TUNEHa (UNn am-
Muaka).

78. B 4em 3aknioyaeTcsi pornb BbIYUCNUTENBHOMO 3JKCNEPUMEHTa Npu pas3paboTke TEeXHONOorm4eckmx
cxem?

79. Kak B3aumMogencTByrOT npouecchl TENNO- 1 MaccoobMeHa B KOMIMEKCHbIX annapaTtax (Hanpumep,
KOMOHHaxX C Tapernkamu)?

80. OueHnTe 3KOHOMWYECKME U IKOMOro-coumarnbHble nokasaTtenn 3gPdEKTUBHOCTU  XUMMKO-
TEXHONOMMYECKNX CUCTEM.

81. Kakne T1nbl NPOMBbILLSIEHHBIX PEAKTOPOB MPUMEHSIOT A5 FTOMOreHHbIX NPoLecCoB U Kakne dhakTopsbl
BNUSIIOT Ha uX BbIGop?

82. B 4ém 0cobeHHOCTM pacyéTa NMPOTOYHOrO peakTopa C uaearnbHbIM CMeLLeHNEM AN HeobpaTUMOMn
peakuun nepBoro nopsigka’?

83. OnuwunTte mogenb TpybyaToro peakropa Kak naeanbHOro BblITECHEHUSI U MeToq nogdopa ero AnvHbI
OnNs 3a4aHHOKM CTENeHn npeBpaLleHns.

84. Kak y4ecTb TennoBon acdhdeKkT peakuumn npu pacyérte aguabartmyeckoro Tpyb4aTtoro peakropa 1 on-
penenutb TeMnepartypy Ha Bbixoge?

85. Korga npMMeHsoT cepuio peakTopoB naeanbHOro CMELLEHUS U Kak oueHUBalT nx 3deKTUBHOCTb
MO CPaBHEHMIO C OAHUM PEaKTOPOM BbITECHEHUA?

86. Hante knaccmdurkaumio reTeporeHHbIX NPOMbILLMIEHHbIX KaTann3aTopoB Mo akTUBHOMY KOMMOHEHTY
1 TUNy HOCUTEnNS.

87. OnuwmnTe OCHOBHbIE CTAAMM KaTanUTUYECKOro LUKNa Ha MeTanimyeckon noBepxHocTun (agcopbums,
peakuus, gecopbuus).

88. Kakne metoabl (pn3NKO-XMMNYECKON XapaKTEPUCTUKM KaTann3aTopoB UCMONb3YT Ha NPaKTUKe U 4YTO
OHM NokasbIBaKT?

89. B 4ém coctouT ponib BHYTPMMNOPOBOro ANddy3MoHHOro conpoTtuenennsa (addekt MuxenocoHa) u
Kak ero yuuMTbiBaTb B MaTeMaTU4eCKOn MoAenu KkatanmsaTtopa?

90. Ha3oBuTe OCHOBHbIE MEXaHMU3Mbl AeaKTUBALMM MPOMbILUSIEHHbLIX KAaTann3aTtopoB U METOAbI UX pere-
Hepauuu.

91. Ucnonb3ysa ypaBHeHne BaHT-Modda, o6bscHUTE, Kak M3MeHeHe TemnepaTtypbl BUSET HA paBHO-
BECMKE IK3OTEPMUYECKON peaKLmm.

92. Kak no AaHHbIM CTaHAapTHbIX TennoT obpas3oBaHUA paccymTaTb TEMNOBOW 3PeKkT peakunn npu
3a4aHHbIX YyCNoBUsIX?

93. OnuwnTe MeToauKy onpeneneHns 3Heprnm akTuBauum No 3aBUCMMOCTU CKOPOCTM peakuun oT TeM-
nepatypbl (MocTpoeHne AppeHunycoBa rpaduka).

94. Nante onpegeneHnsa nopsaka peakuum 1 MosnekynsapHOCTU U npuBeauTe NpuMepbl peakuuin Hyneso-
ro, NepBOro 1 BTOPOro nopsiaKoB..

95. YTto Takoe ncesgonepBbI NOPAAOK B FOMOrEHHON KMHETUKE, KakK BbICTPOUTb MOAENb U BbIYUCANTD
KOHCTaHTY CKOpOCTU?



96. ONMWwKMTE NPOMbILLIIEHHbIE NPOLECCHI MOMYy4YEHNs] CEPHON KNCMOTbl (KOHTAKTHbIN METOA): TUMN peak-
TOpa, Katanu3aTop, OCHOBHbIE PEXUMHbIE NapameTpbl.

97. KakoBbl TepMoOgMHaMUYECKME M KMHETUYECKME OorpaHmyeHus npouecca Xabepa—-bowa npu npo-
MbILLSIEHHOM CMHTE3€e ammunaka?

98. MNepeyncnutTe OCHOBHbIE METOAbI 3MEKTPONMUTUYECKOrO MOMYYEHUs] Xropa U KayCTUYECKOW Coabl U
oxapakTepuaynTe KOHCTPYKLUW 3MEeKTPONIN3EPOB.

99. OnULLINTE TEXHONOMMYECKYI0 CXEMY MOSNYyYEHUsI TUINEHA NUPOSNN3OM: TUMNbl PeaKTopoB, cnocobbl pe-
Kynepauum Tenna, oumcTka npoayKToB.

100. PackporiTe npuHUMNbI NPOMbILLIEHHOTO CMHTE3a MeTaHosMa U3 CUHTe3-rasa: yCroBusi AaBneHUs U
TeMnepaTyphbl, KaTannaaTop, OCHOBHble GanaHchI.

lpumep 6unema (KVM)::

YTBEPXOAIO
3aBsepnytoLumi kacdenpom
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Hanpasnenwue nogrotosku 04.05.01. dyHaameHTanbHasa 1 npuknagHas xMmus

OucumnnuHa XuMudeckasi TEXHOorms

Kypc 4

dopma 0byuyeHusa oyHas

Bug aTtTectauumn npomexytovHas

Bug koHTpons ak3ameH

KoHTponbHO-n3meputenbHbIn MaTtepuan Ne 1
1. CpaBHUTE LOCTOMHCTBA M HELOCTATKM NOPLUHEBOTO, MIYHXEPHOro, AnadparMoBOro 1 LLeCTEPEHHOrO HACOCOB.
2. B 4éM cocTonT posb BHYTPUMNOPOBOro Anddy3nmoHHOro conpoTtmneneHus (adbdekt MmuxenbcoHa) 1 kak ero yuutbliBaTb B Ma-
TeMaTu4eckon Moaenu katanmsaropa?
MpenogaeaTtens

OnuncaHne TexHonormm nposeneHnda

[MpomMexyToyHas aTTectTauus NpoBogUTCA B COOTBETCTBUM C [1onoXeHneM 0 NpoOMeXyTOYHON aT-
TecTaumm obyvarowmxcs no obpasoBaTenbHbIM NporpammMaM Bbiclero obpasoBaHmsa BopoHexckoro ro-
CydapCTBEHHOro yHmBepcuteTta. [pomMexyToyHas aTtTectaumnsa CTyYAEHTOB SIBMSIETCA OCHOBHOMW hopmom
KOHTpONS ayauTOpHON paboTbl CTYAEHTOB M NPOBOAMTCS C LieNbl YCTAHOBMEHMS YPOBHSA M KayecTBa
nogrotosku ctyaeHtos ®rOC 3++ n onpenensert:

- NOJTHOTY U NPOYHOCTb TEOPETUHECKUX 3HaHWN;

- c(hOPMMPOBAHHOCTb YMEHUIA MPUMEHSITb TEOPETUYECKNE 3HAHWUSI NPY PELLEHUN MPAKTUYECKUX U
npodeccuoHanbHbIX 3agay;

- cbopMMpPOBAHHOCTL 0OLLIMX M NpodecCuoHanbHbIX KOMMNETEHLMNA.

MoaroToBka K MPOMEXYTOYHOW aTtTecTauum sBndetcs popmon camMocToAaTeNnbHON paboThl CTy-
AeHToB. [Npu 3TOM 0by4aroWmMncs OOIMKEH UCMONb30BaTb PEKOMEHAOBAHHbLIN paboyer nporpaMmMon rne-
peyeHb OCHOBHOM W OOMOSIHUTENBHOW NUTepaTypbl, MaTepuanbl Nekuun, MHGPOPMAaUMOHHbLIE N 3reK-
TPOHHO-06pa3oBaTenbHble pecypcbl. [ns NoAroToBKM K NPOMEXYTOYHOW aTTecTaumm CTyOEeHT Takke
MOXET MUCNOoSib30BaTb NepeYvYeHb BOMNPOCOB, BbIHECEHHbBIX HA 3a4eT C OLLEHKOW U 3K3aMeH, NO3BOMSHOLLNIA
OLEHUTb YPOBEHb CCHOPMMPOBAHHOCTM MPOGECCMOHANbHBIX KOMNETEHUMIA MO AUCUUNANHE «XUMUYe-
CKasi TEXHOMNOrns».

lMpomexyTouHasa atTecTtaumsa NpoBOAUTCA B YCTHOW UM nucbMeHHon dopme. MNpenogasartens,
OTBETCTBEHHbIN 3a €€ NpoBeAeHNe, Bpaee 3agaBaTb CTYAEHTaM SOMOMHUTENbHbBIE BONPOCH! NO fob6bIM
pasgenam yd4ebHOM AMCUMMNMHBI; BCE BOMPOCHI M OTBETbI (PUKCMPYIOTCS B NUCTE OTBETOB CTyAEeHTa.
Bpems 3ayeTa C OLEHKON U 3K3aMeHa pernameHTupyeTca AeNCTBYOLWLMMN HOPMAaTUBHBIMU JOKYMEHTa-
Mu. PesynbTaT npoMexyTouHOM aTTecTaumm 3aHOCUTCSA nNpenogaBsaTtenem B NCT OTBETOB oby4vatoLlero-
ca (nocrne 4ero CTygeHT pacnuckliBaeTcs, NOATBEPXAAad CBOE corfnacue C BbICTaBMNEHHOW OLEHKOM), a
TaKke B 3a4eTHO-9K3aMeHaLUNOHHYO BEOMOCTb N 3a4ETHYIO KHUXKY.

TpeGoBaHUS K BbIMNOMHEHWIO 3aaHWUIA, LIKanbl U KpUTEPUUN OLIEHUBaAHUS

OueHka pe3ynbTaToB OOYYEHUs HA MPOMEXYTOYHOW aTTecTauuy NPOUCXOAMT MO creayrLum
nokasaTensam:

4) 3HaHWe y4eGHOro matepuana u BnageHve NOHATUNHLIM annapaTtomM XUMUYECKON TEXHOMOrnm
1 MPOMBbILLINIEHHOW 3KONOrnu;



5) ymMeHue cBsa3biBaTb TEOPUIO C MPAKTUKON Ha OCHOBE 3KCMNEpPUMEHTASbHbBIX PE3ynbTaToB, NOsy-
YEeHHbIX NPU BbIMOSTHEHMM NabopaTopHbIX paboT;

6) yMeHne unnicTpupoBaTb OTBET NpMMepamu, YpaBHEHUSIMU peakLnin, aKCnepuMeHTanbHbIMK
JaHHbIMU;

Mo pe3ynbTaTam BCEX BbIMOSIHEHHbIX 3a4aHWUA TEKyLero KOHTponsi CTygeHTam MOoeT ObiTb Bbl-
CTaBJIEH 3a4eT C OLIeHKOW UI 9K3aMeH aBTOMAaTOM:

cpeaHsia oueHka 3-3,75 — «yaoBNeTBOPUTENBHOY,

3,75-4,5 — «xopoLuoy,

4,5-5 — «OTNNYHOY».

[ns oueHuBaHWsA pe3ynbTaToB 0Oy4YeHMs1 Ha 3Kk3ameHe ucnonb3yeTcs 4-6annbHas wana: «oT-
NMUYHOY», «XOPOLLOY», KYAOBINETBOPUTENBHOY», HEYAOBNETBOPUTENBHOY.

Kpumepuu oueHusaHusi KomrnemeHyud Lllkana oyeHok
lMonHbil, ucyepnbigarowuli omeem, OeMoHcmpupyowul arybokoe rnoHUMaHue
npedmema u WUpOKyto 3pyamumio 8 oueHusaemoli obrnacmu. Kpumuyeckud, opu- OmnuyHo
2uHarnbHbIlU no0xo0 K eblbopy mMamepuana npu nod20mosKe K npoMexymoyYyHou
ammecmauyuu.
Omeem cmaHOapmHbIl, 8 UEIOM KayeCcmeeHHbIl, OCHO8aH Ha UCob308aHuu
OCHOBHbIX UCMOYHUKO8 UuHghopmayuu. Npucymemeyrom HesHaqdumesibHble rnpobe- Xopouwo

J1bl 8 3HAHUSIX USTU HECYUeCIMBEHHbIe OLIUGKU.

Omeem HenosiHbIl, OCHO8aH UCKMIOYUMESIbHO Ha UCMOfb308aHUU IEKUUOHHbIX
mamepuarnos. [Mpu MoHUMaHuUU cywHocmu npedMema 6 UesioM UMEeMCcs cyue- YdoenemeopumersibHO
CmeeHHble rpoberibl 8 3HaHUSIX.

HecriocobHocmb omeemums Ha eornpoc 6e3 rnoMowu 3k3ameHamopa. HesHaHue
3HaYumenbHoU Yacmu MPUHUUNUanbHO 8aXHbIX anieMeHmos oucyunnuHel. [pu- | HeydoenemeopumesbHO
cymcmeyrm MHO204UC/IEHHbIE 2pybble OUUBKU.

OueHouHble cpeacTBa ANa MHBaNMOOB U NUL, C OrPaHNYEHHbIMU BO3MOXHOCTAMU 340POBbS Bbl-
BGupatoTcsa € y4eTOM UX MHAMBUAYaNbHbIX NCUXO0U3NYeCcKnx 0CO6EHHOCTEN.

— NpyY HeoH6Xo4MMOCTM MHBaNMAaM M nNuuam C OrpaHNYeHHbIMU BO3MOXHOCTSIMU 300POBbS Npe-
JoCTaBnseTcs AONONHUTENBHOE BpeEMSA AN NOArOTOBKM OTBETA Ha 9K3aMEHE;

— Npv NpoBeAeHMM NpoLeaypbl OLEeHNBaHMSA pe3ynbTaTtoB 0by4YeHs MHBaNM4o0B U NUL, C OrpaHu-
YeHHbIMW BO3MOXHOCTAMW 300POBbSA NpeaycMaTpnBaeTCs MCMOSb30BaHNE TEXHUYECKNX CPEACTB, HE0b-
XOOUMbBIX UM B CBS3U C UX MHAUBUAYaNbHbIMY OCODEHHOCTAMMU;

— npu HeobxooMMOCTK Ans 0by4varoLLmMXCa C OrpaHMYeHHbIMM BO3MOXHOCTAMM 300POBbS U MHBa-
nMAaoB npouenypa oueHNBaHUA pesynbTaToB 00yYeHns No AUCUUMNIMHE MOXET NPOBOAUTLCH B HECKOSb-
KO 3Tanos.

Mpouenypa oueHUBaHUS pe3ynbTaTtoB 0O6yYeHUa UHBANUOOB M MWL, C OrpaHUYEeHHbIMU BO3MOX-
HOCTAMW 300pOBbA NO AuUCUMNAMHE (MOAYNI0) npedycmatpuBaeT npeaocTaBreHne MHdopmauun B
dhopmax, aganTMpoOBaHHbIX K OrpaHNYEHNAM UX 300POBbS 1 BOCNPUATUS HOpMaLmK:

[nsa nuu ¢ HapyLeHUAMUN 3peHunst:

— B nevyaTHon hopme yBennYEHHbIM LLIPUGTOM,
— B pOpMeE 3MEKTPOHHOrO AOKYMEHTA.
[nsa nuu ¢ HapyLeHnamu cnyxa:
— B nevaTHoun dopme,
— B hOpMeE 3NEKTPOHHOTO AOKYMEHTA.

Anga nuy ¢ HapyLweHnaMn onopHO-ABMraTenbHOro annapara:

— B nevyaTHon hopwme,
— B hOpMeE 3NEKTPOHHOrO AOKYMEHTA.

[aHHbIN NepeyeHb, MOXET ObITb, KOHKPETU3NPOBAH B 3aBUCUMOCTM OT KOHTUHIEHTa 0By4YatoLLMXCS.

20.3 3agaHusa, peKOMeHOO0BaHHbIe K UCMOJNIb30BaHUIO NpU NPoBeAeHUN ANarHoCTUYEeCKuxX pabor c
LeNnblo OLleHKN OCTaTOYHbIX 3HAHUIN NO pe3yfibTaTaM OCBOEHUS AaHHOW AUCLMNIIUHDI:



MK-4. CnocobeH BbIOMpaTb TEXHUYECKME CPeACcTBa U MeTOoAbl UCMbLITAHMA OOBLEKTOB HEOPraHu-
YEeCKOM M OpraHN4yeckon XMMUKU ONa peLlEHNa TEXHONOMMYECKUX 3adad, NOCTaBIEHHbIX CrneumnanmcTom
Gornee BbICOKON KBanudukaumm
TK-4.1. NnaHupyem omoersbHble cmaduu uccredogaHus npu Hanuduu obwezo rriaHa mexHornoaude-
ckoll dessmesibHOCMU
T1K-4.3. Beibupaem mexHudeckue cpedcmea u memoOsbi ucribimaHuli (u3 Habopa umetrowjuxcs) o5 pe-
WeHus nocmaesieHHbIX MexHos/102u4ecKux 3aday

1) 3akpbITble 3agaHus (TECTOBbIE, CPEAHNN YPOBEHb CMNOXHOCTU):

3AO0AHUE 1. CooTHecuTe cTagMu XMMUYECKOro nNnpou3BoAcTBa C UX OCHOBHbIMU (PYHKLUAMM.
1. CuHTes

2. Ounctka
3. YnakoBka
OTtBeThI:

A. lNony4eHne KoHeYHOro NpoayKkTa
B. YaaneHune npumecein
C. lNMoaroToBka NpoayKTa K TpaHCMOPTUPOBKE
OTBET: 1-A, 2-B, 3-C
3A0AHUE 2. YcTtaHOBUTE COOTBETCTBME MeXAYy TUNaMm XMMUYECKNX peakumm U nx xapakrepu-
CTUKaMMU.

1. OK3oTepMmuyeckas peakums
2. OHaoTepMmyeckas peakums
3. Katanutnyeckas peakums
OTBeTbI:

A. lMNorrnowexHne Tenna
B. BbigeneHnue tenna
C. YckopeHue peakuunn 6e3 naMeHeHMs KkaTanuasaTopa
OTBET: 1-B, 2-A, 3-C
3A0AHUE 3. CooTHecuTe TUNbl peakTopoB € UX NpeumMyLLecTBamMu.

1. HenpepbiBHbIN peakTop

2. MakeTHbIN (MAPTUOHHBIN) peakTop
3. [NceBOOOKMKEHHBIN CroN
OTBeTbI:

A. Bbicokasi cTENEHb KOHTPOSS Hag peakumen
B. [MGKOCTb B M3MEHEHUN NAapaMETPOB
C. 3ddekTmBHas nepegaya Tenna v Mmaccsol
OTBET: 1-A, 2-B, 3-C
3AO0AHME 4. Pacnonoxute ctTagum XMMMYeCKOM peakumm B peakTope B NpaBUIIbHOM nocnegoBa-
TeNbHOCTM.

o Bxoa peareHToB
o lMpoTekaHne peakunm
o Bbixog npoaykroBs

OTBET: Bxog peareHToB, NpoTekaHne peakuuu, Beixog npoaykTos
3AOAHUE 5. CooTHecuTe XMmMmnyeckue npoueccbl € UX NPUMEHEHUEM B NMPOMbILLNIEHHOCTHU.

1. Mpapatayus

2. Muponus

3. Monumepusauns
OTBeThI:

A. MNpoun3BoACTBO aTUreHa
B. MNMpounsBoacTBo nonuatuneHa
C. lNMpon3BoacTBo CNUPTOB
OTBET: 1-C, 2-A, 3-B
3AOAHUE 6. CooTHecuTe BUAbI CbIPpbS C UX OCHOBHbIM NPUMEHEHUEM B XMMUYECKOWN NPOMbILL-
FNIeHHOCTM!.
1. HedTb
2. MpupoaHbIv ras
3. Yronb



OTtBeTbl:
A. MNponsBoacTBoO CUHTE3-rasa
B. NpousBoacTBo NNacTMkos
C. MNpowussoacTteo Tonnuea
OTBET: 1-B, 2-A, 3-C
3AO0AHUE 7. YcTtaHOBUTE COOTBETCTBME MeXAY TUMNamMmm peakTopoB U UX NPUMEHEHMEM.
1. TpybuaThbin peakTop

2. PeakTop ¢ nepemewnBaHnem
3. PeakTop ¢ nceBOOOKMKEHHBIM CITOEM
OTBeTbI:

A. Katanutnyeckune npouecchol
B. N'oMoreHHble peakuuu
C. leTeporeHHble peakumm
OTBET: 1-C, 2-B, 3-A
3A0AHUE 8. CooTHecuTe napameTpbl, BNUSAIOLLINE HA CKOPOCTb peakuuun, ¢ ux acpdekramm.

1. Temnepatypa

2. KoHueHTpaunsa peareHToB
3. Katanusatop

OTBeThI:

A. YBennyeHne ckopoCcTu peakumnn
B. YBenuyeHne BeposiTHOCTU CTOSTIKHOBEHUN
C. CHwKeHue akTMBaUMOHHOW 3HEPrun
OTBET: 1-A, 2-B, 3-C
3AOAHUE 9. CooTHecuTe TUNbI Te4EHUSA C UX XapaKTepPUCTUKaAMMU.

1. JlammnHapHoe TeyeHune
2. TypGyneHTHOE TeyeHne
3. lMepexogHoe TeyeHne
OTBeTbI:

A. YeTkaga crnomctocTb
B. XaoTnyHoe gBuxeHune
C. lameH4MBOCTb MexXay NaMvHapHbIM U TypOyneHTHbIM
OTBET: 1-A, 2-B, 3-C
3AOAHUE 10. PacnonoxuTte 3aTanbl yCTaHOBKM HACOCHOro 060pyAoBaHusA B NpaBUSIbHOW Nocre-
[OBaTeNbHOCTW.

o MogrotoBka oyHOameHTa
. MoHTax Hacoca
. MopgkntodyeHne TpybonpoBoaoB

OTBET: lNogrotoBka pyHaameHTa, MoHTax Hacoca, NogkntoyeHne TpybonpoBooB
3AOAHUE 11. CooTHecuTe TUMNbI TENSIOOOMEHHUKOB C UX NMpeuMyLlecTBaMu.
1. lMnactnHYyaTbin TENNTOOOMEHHUK

2. TpyO4aThin TENNOOOMEHHMK
3. CnupanbHbIn TeNNO0BMEHHUK
OTBeTbI:

A. KoMnakTHOCTb 1 BblCOKasi 3pdheKTUBHOCTb
B. lNpocToTa KOHCTPYKUUN U HAAEXHOCTb
C. Bbicokas nnowiagb NOBEPXHOCTU TennoobMeHa
OTBET: 1-A, 2-B, 3-C
3AO0AHUE 12. CooTHecuTe npouecchl TeENNOo6MeHa ¢ UX NPUMEHEeHUeM.

1. KoHgykuns
2. KoHBekums
3. N3nyyeHne
OTBeThI:

A. MNepenava Tenna yepes ABMKEHME XNOKOCTU
B. Nepenaya Tenna 4Yepes TBEpPAOE TEMO
C. MNepepaya Tenna B BUAe 3nNeKTPOMarHUTHbIX BOMH

OTBET: 1-B, 2-A, 3-C
3AOAHUE 13. CooTHecuTe TUMNbl HACOCOB C UX XapaKTepPUCTUKAMM.
1. BuxpeBon Hacoc



2. Onddby3noHHbIN Hacoc
3. LLlecTepeHyaTbii Hacoc
OTBeTbI:
A. Bbicokoe gaBneHune npu HU3Kom obbeme
B. Vcnonbk3yeTca Ans co3gaHns Bakyyma
C. MoaxoauT Ana BA3KUX XNOKOCTEN
OTBET: 1-A, 2-B, 3-C
3AONAHUE 14. CooTHecuTe napameTpbl TpybonpoBoaa ¢ X BNUSIHUEM Ha rMapaBnnyeckme norte-
pw.
1. OunameTp TpyOGbl
2. [nuHa Tpy6bl
3. LLlepoxoBaToCTb BHYTPEHHEN MOBEPXHOCTH
OTBeTbI:
A. YBennyeHve rmgpaBnuyeckmx notepb
B. YMeHbLUeHWe rmapaBnuyecknx notepb
C. Bnusaxue Ha TypbyneHTHOCTb NOTOKa
OTBET: 1-B, 2-A, 3-C
3AOAHUE 15. CooTHecuTe TUnbI TENJIOHOCUTESNEN C UX XapaKTepUCcTUKamm.

1. Bopa
2. Macro
3. Bosayx
OTBeThI:

A. Bbicokasi TennoemMKocTb
B. Bbicokasi Temnepatypa KuneHusi
C. Hnskas TennoemMkocTb
OTBET: 1-A, 2-B, 3-C
3AOAHUE 16. CooTHecuTe MeToAbl yy4lleHUs TenoobmeHa ¢ UX NPUMMEHEHUEM.

1. YBenuyeHue nnowagm noBepxHocTu
2. Mcnonb3oBaHue pebep

3. YBenuyeHne cKopocTy NoToka
OTBeThI:

A. MNoBbiweHne adhHekTUBHOCTN TeNnoobmeHa
B. YMeHbLUeHWe conpoTuUBNeHus Tennonepenade
C. lMNoBblweHne TypOyneHTHOCTH
OTBET: 1-A, 2-B, 3-C

2) OTKPbITble 3agaHugd (TeCTOBbIE, NOBbILLEHHbIN YPOBEHb CITOXHOCTM):

3AOAHUE 1. PaccuntanTte KoaddULMEHT pasaenenust, eCnn U3BeCTHO, YTO BELLECTBO 3KCTparmpyeTcsa
N3 0QHOro pacTBOpUTENS B ApYyron ¢ KoHueHTpauuen 0.2 monb/n n 0.05 monb/n coOoTBETCTBEHHO.
OTBET: 4
3AO0AHUE 2. Buiuncnnte gaeneHue rasa B 6annoHe oobemom 10 nuTpoB, cogepkawem 2 Mons rasa
npu Temnepatype 298 K. Vcnonb3ynte ypaBHeHUe COCTOAHUSA uaeanbHoro rasa: PV = nRT, rge R =
0.0821 n*atm/(monb*K).
OTBET: 4.88 atm
3AOAHUE 3. O6bem cpegbl V = 200 n ¢ nnotHocTbio p. =1100 kr/m® nepemeLunBaloT MeLLasnkon gma-
meTpom d, = 250 mm. Yncno obopotos mewanku n = 300 06/MWH, a KPUTEPMI MOLLHOCTU MeLlanku (Mo-
anduumpoBaHHbI kputepuin Jrnepa) Ky = 10. Onpenenntb MHTEHCMBHOCTL NepeMeLlnBaHng 1 MOLL-
HOCTb, NOTPebNsieMyto Npu NepemeLLBaHNN.
OTBET: 1340 B, 6700 B1/m®
3AOAHUE 4. Onpegenute MUHUManbHYO TeMnepaTypy, NpU KOTOPOWN Katanu3aTop HaynHaeT paboTatb
C 4OCTaTOYHOWM CKOPOCTLIO, ecnn oHa paBHa 150°C. YkaxuTe ee B KefnbBUHaX.
OTBET: 423.15K
3AOAHUE 5. NasoBasa cmeck cogepxuT (% 06.): ammumaka - 10,5; kucnopoga - 17,5; asota - 70,0; Boas-
Horo napa - 2. PaccuntaTtb, kakoB bygeT COCTaB rasa nocre yaaneHus U3 Hero napoB BOAbl.
OTBET: ammuaka — 10,7%; kucnopoga — 17.9%; aszota — 71,4%.
3AOAHUE 6: 3anonHuTe nponyck B NpeasioKeHuu, Bbibpas NpaBuibHOE COBO B HYXXHOW dhopme (po-
ANTENbHbIN NafeX, MHOXEeCTBEHHOE YNCIIO):



"CTpyKTypa XMMUKO-TEXHONOIMMYECKUX CUCTEM NpeacTaBnseT cobor COBOKYNHOCTb n cBs-
3en."
BapuaHTbl: anemMeHTa, anemMeHToB, NoACUCTEM

OTBET: anemeHTOB
3AOAHUE 7: 3anonHuTte nponyck B NpeafoXeHnn, ykasas NpaBuiibHbIN TEPMUH:
"AncopbLmsi — 3TO NPOLIECC NOTMOLWEHWS ra30B N3 ra3oBO CMecu nornotutenamMmn."
BapwuaHTbl: TBEpObIMU, XUOKAMU, STUNEHTNNKOSNEBBIMU

OTBET: TBepabiMu
3AOAHUE 8: Onpenenunte OBWXKYLLYHO CUITy Npolecca MmaccoobmeHa, BbibpaB npaBUIibHbIN TEPMUH:
"OCHOBHOW OBWXYLLEW CUITOM npouecca MaccoobMeHa siBnsieTcs pacnpegensemoro se-
wecrtea."”
BapuaHTbl: pa3HOCTb JaBNEeHUN, rpaguMeHT TeMmnepaTypbl, rpagueHT KoHLeHTpaumm

OTBET: rpagneHT KoHUEeHTpaumm

3AOAHUE 9: 3anonHuTe Nponyck, ykasas NpaBUnbHbIA TEPMUH:
"B TennoBbIX Npoueccax ABWXYLLEN CUIOoN aBnseTcs Temnepatypbl."
BapuaHTbl: rpagneHT, KoaPULMEHT, pa3HOCTb

OTBET: rpagveHT
3AOAHUE 10: 3anonHute nponyck B nNpennoXeHuu, BblbpaB npaBuiibHOE CMOBO B HYXXHOW dhopme
(NpeanoXHbIN Nagex, eAMHCTBEHHOE YUCHO):
"HepocTtaTtkoM peakTtopa BbITECHEHUS ABMASETCH TPYAHOCTb LOCTMDKEHUSA XOPOLLEero nepemeLLnmBaHns B

BapuaHTbl: peakTtope, katanmsaTtope, annapare

OTBET: peaktope
3AOAHUE 11: 3anonHuTe nponyck B npennoXeHuu, BblbpaB npaBuiibHOE CMOBO B HYXXHOW dhopme
(MMeHUTENbHBIN Nagex, MHOXXECTBEHHOE YMCHO0):
"OMOreHHbIM1 Ha3bIBalOTCS NPOLECCHI, OCYLLECTBSEMbIE B kakon-nnbo dasbl."
BapwuaHTbl: 06bemax, cuctemax, ycrioBusx

OTBET: o6bemax
3AOAHUE 12: 3anonHuTe nponyck B NpeanoxeHnn, BbibpaB npaBUbHOE CMOBO B Hy»HOW hopme (po-
OUTEnNbHbIN Nagex, MHOXXeCTBEHHOE YMCHO):
"OCHOBHbIM HeJOCTaTKOM FOMOFEHHOro KaTanusa SBMAsieTCs TPYAHOCTb BblOeNeHus n3
NPOAYKUMOHHOM cmecn."
BapuaHTbl: KaTannsaTopoB, OTX040B, NPOLLECCOB

OTBET: kaTanusatopoB

3) oTKpbITbIe 3aAaHUda (MUHU-KENCBI, cCpeaHNN YPOBEHb CIOXHOCTN):

3AOAHUE 1: . B xxugkoasHOM XMMUYECKOM npoLiecce nony4varoT BeLlecTso B:

A+C—>B
Motepu BewectB A 1 C coctaBnatoT: [Ma = 1,5%; MN¢ = 3%. CoaepkaHne OCHOBHbIX KOMMNOHEHTOB B TEX-
HM4Yeckux BewectBax (uncrtota): A — 59%; C — 35%; B — 95%. MnotHocTh BewectB A n C: pa = 1,794
kr/m®; pc = 1,7 kr/m®. M(A)=30 r/monb; M(C)=80 r/monb; M(B)=100 r/monb. LieHa ncxoaHbIx peareHTos:
LIA = 10 py6./m*; LIC = 20 py6/m*. PaccumtaTb pacxoaHble koadduumeHTsl Ans Bewects A u C Ha no-
nyyenne 1 TOHHbI BellecTsa B, BuipaxeHHble B [T/T] u [M*/T] 1 3atpaThl Ana nonyyeHnst 1 ToHHbI B.
PELWWEHUE:



1. Teopernueckuii pacXoaHBINH KOA(p(PUIMEHT A ¢ y4eTOM YHCTOTE! BEIleCTB:

M(A)=vy*Cy 30%1%0,95
M(B) *vg*C4 100%1 %0,59

T

Ya =

= 0,483 T/T

2. Tk KOHBEPCHA H CCEIICKTHBHOCTH IIpOILEcCa IO BCUIECTBY A paBHBI €QUHHIIC, TO

IIepeXOHM cpa3y K pacdeTy pacXoJHoro ko3(GHIHeHTa A ¢ Y4eTOM [OTepk:

1,5
y dar =0483*(1+——) =049 1/T

= yi * (1 —+—£)
Ya 100

100

3. PaccunrtaeM pacxofHblii kodddurment A B [m/1):

daxr __ }’EMT * 1000 _ 0.49 + 1000
o = Pa T 1,794

= 273,13 m3/T

4. Teopernveckuii pacxoHbli K03 duiueHT C ¢ y4eTOM YHCTOTHI BEIIECTB:

. MO *vexCp  80%1x0,95
VA= MB)+vy+C. 100+1+035

=21711/T

5. Tk KOHBCPCHA H CCIICKTHBHOCTE IIpoIEcca M0 BCIIECTBY C paBHa CAHHHILC, TO

IepexoIM cpasy K pacdery pacxojHoro koddduuuenra C ¢ y4eToM NnoTeps:

dakTt

I 3
VB =]"§*(1+_C) =2;171*(1+m)=2,236T/T

100

6. Paccunraem pacxoausii koaduuuent C B [mM*/1]:

dakt _ ]’éba” * 1000 _ 2,236 %1000
N

= 1315,29 m3/T

7. PaccuuMTaeM 3aTpaThl Ha oJMydeHUe | TOHHBI TeXHUYecKoro B:

3=273,13 «10+ 1315,29 * 20 = 29037,1 py6

OTBET: Ha nony4yeHue 1 TOHHbI TexHMYeckoro BellecTBa B Tpebyetca 0,49 T nnmn 273,13 M> TexHWYe-
ckoro BellectBa A 1 2,236 T unu 1315,29 m® TexHunyeckoro Belectsa C. 3aTpartbl cocTtaBart 29037,1

py6./T B.

3AOAHUE 2: Mbinb, AbiM (ra3oBas CycneH3nst) TaHreHumnanbHO BBOAATCA B LMKIOH (pu1C.), MOTOK ra3o-
BOW (Kmakom) dasbl 3aKpydmMBaeTCa BOKPYr LieHTpanbHon TpyObl, TBepable YacTuubl 3a CYeT BO3HMKalo-
Lien LeHTpPoBexXHOM cunbl 0TOpackiBalOTCA K CTEHKE KOpMyca M OMyCKatTCA N0 KOHMYECKOMY OHULLY K
pasrpy304HOMyY OTBEPCTMIO. OUNLLEHHbIN Fa30BbIv (3KUOKMI) NOTOK BbIBOAUTCS Yepes LeHTparnbHy Tpy-

oOy.

OyuiueHHan
-
ras dasa

Lmriun- -

Apwyec-

KUR e

Kopnyc

v
Teepable
HaCTUUbI

L J‘\bu‘n—.

Mepenan naeneHnsa B uuknoHe AP =1000 [Ma, nnotHocTb rasa p = 1,3 kr/m® Kko-
adpdpuUmneHT conpoTmerieHnst unknoHa ¢ =100, o6beMHbIN pacxon ra3oBon dasbl
2,2 m°/c. OnpenoenuTb AMameTp LMKNOHA.

PELUEHUE (OTBET):

OnpefeneHne yCroBHOW CKOPOCTM rasa B LIMKIIOHE Wy,

w, = 2P 21000 505 e
- pe  \13-100
Onpepenenne gnameTpa umknoHa D q
!:: = _“‘vc'[‘
4 e
p= |2V _ [4:22 =0.85Mm
™, \\m-392



3AOAHUE 3: B TtennoobmeHHuke Tuna «Tpyba B Tpybe»
(puc.) koHgeHenpyetca D = 3000 Kr/4 HacbILLEHHbIX NapoB ce-
poyrnepoaa npu t.,. = 46 °C. No BHYTpPeHHel TpyGe naeTt ox-
naxpawouwas Boaa, ty, = 10 °C, t5, = 40 °C. TennoTta napoo6-
pasoBaHus cepoyrnepoga r = 340 k[bxk/kr. KoHgeHcaT napa
cepoyrnepoaa BbIXoauUT M3 annapaTta C t... = 46 °C. Koaddu-
umMeHT Tennonepegayn K = 2000 BT/(MZK). Onpenenutb Ten-
NOBYIKO Harpysky TennoobMeHHMKa, pacxoq oxnaxaarowen
BOAbl M MNOBEPXHOCTb TennioobmeHa (6e3 yyeTta TennosbIX Mo-
Tepb B OKPYXatoLLyto cpeay).
PELLEHUE (OTBET):
1. Tennosas nHarpyzka Terioco0MeHHHUKA

0 =rD =340-3000=1020000 x/{x/u.
2. Pacxon oxutaxaaroeil Boasl

welt, —t,)=0
Q0 1020000
e, —1,) 419(40-10)

B

riae
W=

=8115 kr/u,

¢, =419 w/lx/(xkrK) — TennoemMkocTs BOJIbL.
3. Cpeansas JBuKymas ciia rnpoiecca
At, =t —t, =46-10=36 C

(8]

At, =t —t, =46-40=06"C. THKKHKf“ =36>2

mo o Phae ] 1o

A, - A, 36-6
" n[Ar, /Ar,]  In[36/6)
4. lloeepxHocTh TennoodMeHa

po O _ 1020000 ..,
KAt 2,0-3600-168

At

=168 "C.

?

M
cp

Kputepun 1 WwKanbl oueHUBaHUA:

[na oueHMBaHUA BbINOMHEHMSA 3a4aHu Ucnonb3yeTcsa bannbHas wkana:
1) 3aKkpbITble 3a4aHMs (TECTOBbIE, CPEeAHUN YPOBEHb CITOKHOCTU):
e 1 6ann — ykasaH BepHbI OTBET;
o 0 Gannos — ykasaH HEBEpPHbLIN OTBET, B TOM YMCIE YaCTUYHO.
2) OTKpbITble 3aaHns (TECTOBbIE, NOBbLILLEHHbIN YPOBEHb CIIOXHOCTU):
e 2 6anna — ykasaH BEpHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YNCIIE€ YaCTUYHO.
3) oTKpbITble 3a4aHUA (MUHU-KENCHI, CPEAHUN YPOBEHb CNOXHOCTH):
o 5 6annoB — 3agaHune BbINOIHEHO BEPHO (MOMyYeH NpaBuibHbIA OTBET, 060CHOBAH (apryMeHTUPOBaH)
XOA BbINOMHEHMSA (Npu HeobxoanmocTn));
e 2 Ganna — BbINOJSIHEHUE 3aJaHUS COAEPXKUT HEe3HauYUTENbHblE OLMOKK, HO NMPUBEAEH MPaBUIbHbIN
X0, paccyX4eHWn, Unn NofydeH BepHbIn OTBET, HO OTCYTCTBYET 0DOCHOBaHME XO4a €ro BbINOSIHEHUS
(ecnn oHO GbINO HEOBXOAUMBIM), UK 3aaHNE BbINOSIHEHO HE MOSIHOCTBLI, HO MOMYyYeHbl NPOMEXYTOY-
Hble (YaCTUYHbIE) pe3ynbTaTbl, OTpaxarLme NpaBUIbHOCTb X04a BbIMNOSTHEHUA 3a4aHus, UK, B cnyyae
€CNKN 3agaHne COCTOUT U3 BbIMOJTHEHUST HECKOMbKUX noasagaHunii, 50% KOTopbIX BbIMOHEHO BEPHO;

o 0 6annoB — 3agaHne He BbIMOSHEHO WX BbIMNOMHEHO HEBEPHO (XO4 BbIMNOSIHEHUS OLLIMGOYEH N Co-
OEepXuT rpybble owmnbKKM, 3HAUNTENBHO BAMSIOLLME Ha AanbHENLLEee ero ndyyeHue).




