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1. Bonpocot npozpsrrMbt scmynamenbHo?o ?K3Ot4eHA S MAZUCmpAmypy no

HanpaBneHuro 18.04.01 (Xunuqecxan mexHoJtozun)t' Ilpozpanua nodeomoexu

< T exu on o z uq e cKan u quQp o e on mp aHc Q o pn a qun ru e tp m exun uq e c Kux np o us e o d cme >t

1. XauuqecKar repMoAprHaMr4Ka r,r pacrrer csoficre opraHuqecKux BeilIecre. Xa-

paKTepr4crr4qecKr4e rrapaMerpbr BeulecrBa. KpuruuecKue cocroflHtlfl 14 MeroAbI pacqera

Kpr4TurrecKr4x reMrreparyp, o6revra, raBnenvrs. ra rcoe@Szq[eHTa c]KuMaeMocrra' Hop-

MaJrbHat TeMnep aTyp a KI4rIeHI4t Opf aHutIecKI'IX BeIrIe crB'

2. Coolro[regr4r MexAy o6reuovr, AaBJIoHI4eM 14 TeMrleparypoft ra3oB 14 x(l{AKo-

creft. llpune4enHoe ypaBHeHr4e cocroflHvrfl. Pacqer xoeS$rauueHTa c)KI4MaeMocrI4 ra3oB.

Onpe4e:reHr4e rrJrorHocrr4 )Kr4AKocrrr [pr4 ruo6ux 3HaqeHuqx reMneparypbl Ir AaBJIeHLrfl.

3. flanneHr{e napoB tr rerrJrorbr uapoo6pasoBaHtrfl,. Pacuet, ocHoBaHHufi Ha npu-

BeAeHHoM ypaBHeHura KrnproQa. Oupe4eJreHlre rerlJlorbl uapoo6pasoBalr^r4fl' qepe3 eHTpo-

lr4ro flnapoo6p*o"u"vs.3asucuMocrb rerrJlorbl napoo6pasoBaHu-s or reMneparyprr. Pac-

rrer rerrJiorlr cy6ruu a\uv.
4. TeunoeMKocrb, aAArrrr4BHbre MeroAbr pacr{era. 3aelrcl4luocrb rellJlorbl cfopaHlrs

or qr4ala aroMoB Kr4cJropoAa, neo6xoAr4Mblx AJII noJlHoro cfopaHl4t Belrlecrea. Pacqer

craHAaprHbrx rerrJior o6pasonaHur lro gHepru-{M cetgefi I4 TeIIJIoTaM cropaHu-s. MeroAH

pacrrera TeIIJIoBrIX eS Qer<roe pearqufi .

5. XzNu.r.recKoe paBHoBecr4e. OcHosHbIe [oJ]o]Kelr':ar. llepnoe 14 B'ropoe HaqaJIo

TepMoAr4HaMr{Kr{ [r Kpr{Tepkrpr HarrpaBJIeHHocrIr xl4Ml4qecKofo rlpoqecca. Pacrrer KoH-

craHTLI xrrMrrrrecKoro paBnoBecl4r. I4sN4eHeHI4e u:o6apno- Ir3orepMuqecKoro rIoreHIIHa-

Jra cprcreMbr r4 KoHcraHTa paBHoBecr4fl xl4MllrleeKoro npoqecca. BH'IucJIeHI4e craHAapr-

Hofo rr3MeHeHr{r uso6apuo-r{3orepMr4rlecKoro noreHul{ana rro MeroAy Teurcnga-

LLInapUuaHa. Pacqer cocraBa paBHoBecHrtx ctrleceft 14 paBHoBecuofr creIIeHI4 fipeBpaue-

Hr4fl. Anfl rrpocrbrx tr cJroxHbrx pearqufi pa3HbIX TIrrIoB; 3aKoHoMepHocrl4 B paBHoBecHoM

cocraBe npoAyKToB cJIox{HbIx pearquft .

6. Cropocrb rrpeBparrleH[r BerrlecrB r{ cKopocrb peaKIII4I{, I4x cBt3b. llouqrue N'Ie-

xaHr{3Ma peaKulrfl. Kunerura r{ MexaHr{3M oJIeMeHTapHbIX pearqufi, ilepexoAHoe co-

croflHtre. Kzserura 14 MexaHr{3M HeaJreMeHTapHbIx pearcqufi. Mero4u I4 rIpI{MepbI rlo-

crpoeHr4r Kr4Hs.rl4r{ecKr{x ypaBH eluir, cBq3b IlX c MexaHI43MoM peaKIII4rr. Cyuecrnona-

Hr4e peareHToB u parn"urrrx Soplrax, npeo6pa3oBaHl4e ypaBHeHl4fi u uoAenefi. flo-

crpoeHl4e KI4HerI4rIecKI4x MoAeneft cloNHux p eaxquft .

T.Kllaccu(pr,rxaqu.r opraHr4rrecKr{x peaKrlufi uo HarIpaBJIeHuto, xapaKrepy pa3phlBa

cnfl 3 eft , M or e Kyrqp Ho crl4 JII4MI'ITI4pyro rqefi cr a4nvr.

8. HyrueoQn6uge peaKrlrrr4. MexaH[sNa uyrcneoSnJlbHoro 3aMeIrIgHI4fl, BIrvrfl}Jve

crpoeHr4r peareHToB 14 cpeAbr. HyrcleoQuJlbHoe orlrlerrneHl4e, efo MexaHI43M I4 KoHKy-

peHrlr.rfl c 3aMcuteHuerr,r. Hyrclreo$ulruble peaKIIIrI4 I43oMepI,I3auIrH" MexauusNa HyKJIeo-

6"nrno.o [pt{coeAr4HeHr4q no HeHacbrqeuoft eBfl3r4, ferepoIII4KJIaM I{ xap6ouunr,uofi

fpynne, BykrflHue crpoeHlu coeAr4HeHr4it u xatul43aropoB. HyxneoQuJlbHble peaKIII4I4

KITCnOT U I4X TIpOI43BOAHbIX.

9. 3lerrpo$ralrurre p eaKrlr4r.r. Mexan[s N{ :n errp oQrailbHoro [pI4coeAI4HeHI4t no

HeHacbruleuuoft cB.f,3r4. Karalug KtrcJroraMr{ z KoMfrJreKcaMI4 MeTaJIJTOB ' BlrrtflIllre crpoe-

sug. MexaHI43M enenrpoor4JrbHofo 3aMeIrIeHI{t B apoMarl4LlecKoe tApo, KaraJII{3 14 Blrvrfl-

Hrre cTpoeHl4t.
10. Cnoco6u :apo>rg'e:er:afl' ra o6pltna

MerrIeHI{t, p acuellne HI{fl , IIpI{QO eAI4HeHI4fl .

rlerrr4. MexaunsN{ paAnKaJIbHbIX peaKul4fi sa-

llpannna trporeKaHl4.fl u cerleKTueuocrl. Pa3-



\

BerBJreHr4e rlenu. Kuseruxa paArrK,urbHo-IlerlHblx pear<uuft, oco6esnocru ee l4ccrleAoBa-

H14fl.

1 1. Karanr43, orrpeAeJreHr4e. I4urulvtr.opbl 14 aKTuBaropbl B KaraJlu:e. I'IsN'IeHeHI4e

3Heprnr4 aKTvBaq;au KaraJrr{Tt4rrecroft xl{Ml4qecKofi peaxqura. BuArr KaraJll43aropoB no

cleqlra!'IbHocru AeficrBr4g,, cocraBy, cnoco6au npol43BoAcrea. Axrl{BHocrb, cerIeKTI'IB-

HO CTb, rlp O I43 B OAI4TeJI b H OCTb KaTaJI I43 aTOp OB.

12.llpevwyqecrBa I,t HeAocrarKr4 roMoreHuoro Kara-III{3a. Teopuz roMofeHHoro

KaraJrr43a. Kuclorso - ocHoBHofi rouoreunnfi xara.rrzg. Oco6euHocrl4 KI4HerI4KkI. Mexa-

HI43 M RAI ANL.a A KI{ CJI OTAMI4 I,I O CH OB AHI''.fl]l'{LT.

13. SlercrpoQrrJrbHo nyrneo$umurtfi Kara;Ilr3. Karalusaroprt. MexaHVsN{

e,'rerrpoQraJrbrroro K{ranvr3a Ha [pl4Mepe peaKur{Lr anKurntrpoBaqLrfl 6eHsora faJlofeHa,'I-

KuJraMrr no Opr.r4eJrro - Kpa$rcy. Mexasugl,t uyrneo$uJrbHoro Karanu3a Ha npuMepe

p e aKrlrr u erep ra Q n r a\vvr B np Ir c yrc r Bvrvr vrMla ra3 o na.

1 4. f erepofeHHbre KaraJrr,r3aroprr. TeopIrI{ rereporeHHoro KaraJwl3a. OcHoeH xI4-

HerrrKtr fgreporeHHo-KarilJrr4T[qecKr4x peaxquft. K[HerIa.recKa-fl o6racrb fereporeHHofo

Kara1rlr3a. BueuseAu$$ysuou:uafl Lr BHyrpl4Arr$Qysuonnas. o6tactl4 KararTl{3a.

15. Cuprena-a 6asa npoubrrxneHHocrrr [epepa6orrz opfaHurrecKr{x BeIlIecrB.

TnepAoe rolJrr4Bo (raueHurrfi yrolr, cJIaHurI, TopO) Ir Bo3Mo)I{HbIe BapI4aHTbI ero I{c-

rroirb3oBaHr4fl B KaqecrBe cbrpr,s. Korcoxl4Ml4rreeKat rlpoMbituJleHHocrb. He$tr. llpu-

poAHbre r4 rrorryrHble ra3i,I. Po,rt He$u4 B rIpoMbIIIrJIeHHocrIr opraHl'IqecKofo cHHTe3a.

16. llapaQr4Hbr r4 na$renrr. I4cro.rHr'rxr4 14 MeroAbI BbIAeneHIrt HI{3IIII4X 14 BbIcIrIlx

napaQuuon, rap6aur41*afl 4enapa$uHrrsags, BbIAeJreHI4e c rloMolrlbro Ileonlrroe. Tex-

HororurrecKue cxeMbr npoqeccoB. Texsvqecxue ceoficrBa Ir rIpHMeHeHue napa$vtHoBblx

yfJreBoAopoAoB.
17. OneQuutr. MeroAsr fionyqeHr{r Hrr3rlrux oneSraHos. PaAuKanbHo-qensofi nte-

xaHr43M. flepnnunue peaKrlr4r{ (aecrpyrr1rrfl,, Ierurqpl4poBaHue). BropuuHble peaKul{I4

(ru4prapona1;ae, KoHAeHcaqnx, o6pasoBaH[e apoMarl4rlecKl{x yfneBoAopogoe). Texno-

Jrorr4Jr rrpoqecca rrr4poJrr{3a. Bu4eleurne onesunoB I{3 ra3oB rII4poJII43a, I4x oql4cma. Me-

ToAbr noryqeHrur Bbrcrrrrlx oneQuuon. Orurouepl{3alllrfl I'I AI,IclpolopqI{oHI4poBaHI4e.

P ear<qras I-{raru ep a. P e axuus IJurn ep a-Harra.
I 8 . Ap ouau4qec Kr4e yrJreBoAopoArr. IrIcrorIHlIKIt ap oMarlIqecKoro cblpbt. Apoua-

T43a\vr, neSrenpoAyKToB. OcHosrr xIIMI,II4 tI TexHoJlorraz pn$opMlrHra. Ceoficrea u

npr{MeHeHI,Ie apoM arfiq ecKlIX yfJI eBoAopoAoB.

19. AUerules. Texur4r{ecKr4e ceoficrea u [pLIMeHeHIre. llpora:no4crBo aUeruJleHa

ras rap6u4a Ka!'rbrluq 14 orruerKa ero. IlonyrreHr{e aIIerLIJIeHa BLIcoKoreMrIeparypHbIM III4-

poJrrr3oM yfJreBoAopoAoB. Orprclure;rruuft [I4ponl43. BnAe.rrenne u oqlrcrKa aIIerIrJreHa.

20. Oxcral yrJrepoA r4 clrHTe3-ra"g. Kara,'Il{Tr{rlecKa.f, KoHBepcu{ yrJIeBoAopoAoB.

fasraSurcaqr,rfl TBepAbrx rorrJrr{n. Oxnc,rureJlbHat KoHBepcI4f yrneBoAopoAoB. Brtcoro-

rleccbr BoCCTaHoBJIeHI4q, rI4ApLIpOBaHI4q I,I Aefl4ApllpoBa1vrf.. OU:I,tt<O-

xuNlra.reckue ocHoBbr rrpoUeccoB rr{Apl4poBanrrs' AefI{ApIrpoBaHvrA. Tepuo4nuaMl{Ka, Ka-

raJrr43aropbr, MexaHr43M peaKqrafi. fu4pl4poBaHre yrJIeBoAopoAoB. fIa4puponaHl4e KI4-

cnopoAcoAepx(au[x coeAr4HeHuit. f ugpupoBaHl4e anraSaruuecKl{x iLrIbAerI4AoB I'I Kero-

non. fu4pr4poBaHr4e anusarvvecKr4x r<ap6ouoertx KIrcJIor z ux eQr,rpon. llpoqeccbl Ae-

fr4AprrpoBaHyrfl ilapasnuon r.r o,'reSuHon. [nyxcr:a/'uitrrstit I{ oAHocral.uittustit' MeroAbI

lonyqeHr4fl. nlaBnHvrila v3 6yraua. {erra4pupoBaHl4e anKl4napoMarl4qecKl4x yfneBoAopo-

gon. CrupoJr t,t ero foMoJrorr4. [erugpupoBaHlde t{ oKI{cJIeHIre cn}rpron. llpou:ooAcrBo

Qopua-nr4erl4Aa.

reMreparypHat
21. flpo
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22. ILpoueccbr oKr4cJreHr4r. o6Uras XapaKTepI4CTI4Ka peaKIII4I4 OKI4CJIeHI{s. Palu-

KiLJTbHO-rIerrHoe oKlrcJreHr4e. oruclenue uapasI4HOB. onrzcleHrae Hasrenoe' TexHolorus

oKr4cJreHr4r ur4KnofeKcaHa B cMecb aHoJIa I{ aHoHa. llporaseoAcTBo Al4Kap6Onoerrx xu-

cJroT. Agununonar Kr{CJrOTa. ,{nyxcrap1uitttstit u oAHocTaguitnufi' MeToAbI fIpoI43BOACTBa

aAr4rrr4HOBOfr ruolOru. OruCleHI{e apOMaTI4rIeCKI4X yfJIeBOAOpOAOB. MexaHUsN4 , KATA'

Jr[3aTop6I , IIoJIyqeHt{e rl4AponepoKcl4AoB. llpouseoAcTBo $enola I4 aUeToHa' Orucle-

Hrre aJrKHJroeHsoroe. 3axononaepHocTl{ peaKuI4I{. llpozsnogcTBo Tepesranenofi KI4CJIOTbI'

llpouseoAcTBo AuMernnrepeQTaJraTa cTy[gHqaTbIM OKI{CJI9HIIeM llapa-Kcuno;ra' ferepo-

feHHO-KaTaIL{TI4qeCKOg OKI4CJIeHI'Ie yTJIeBOAOpOAOB' KaralnSaTopbl 14 MeXaHI'ISN{' OKUC-

JreHI4e onesranos IIo HacbIUIeHHoMy aToMy yrnepo/Ia' Arponenu' Oruc'rurelrurrfr an'r-

MOHOJrrr3. Ar<punoHuTprrn. llporasno4cTBo 3TIIJIeHOKCUAa OKI4CIeHI4oM 3TLIneHa Bo3Ay-

xou. Karalll3aTopbl , XIIMI43M 1lpoqecca. 3uOrcn4upoBaH[e ole$unon' TexHolofl4-f, co-

BMeCTHO f O Ct{HTe3a rlp onI4JIe- HOKCLIAa l{ cTI4p OJIa'

23. Attxuil"po"u""a. Anrunupyrcque areHTbI kI KATaIM3aTOpbI. Mexauusu npo-

Uecca. AnrnnrapoBaHl'Ie [o aToMy yin.po4u. AlrunupoBa:n4e usonapa$IlHoB' Alxulu-

pOBaHI4e apoMaT[qeCKI{X yfJIeBOAOpOAOB. Kara.Ilz3arOplr' IlOCneAOBaTenbHOe a"IKIIJII4-

poBaHr{e. flpousno4cTBo sTrrJr6eusola I4 I43OilpOluI6eHSOIa. AnxunrpoBaHl4e Qenolon'

AlrunupoBaHr4e rro aToMy a3oTa. Anrcunupyroulue afeHTbI. Karalllsaroprt' ctlHres

aMr4HOB rr3 Xnopfrpor{3BoAHbrx. cnHreg aMI4HOB I{3 CIII4pTO9. AIIc',IIl1pOBaHI4e tro aTOMy

cepbl XnOplpon3BoAHblMlI I{ One$uHanau. Karalurra'IecKlafi V pa1:alrruIbHo-IlellHofr Ue-

TOAbr cr4HTe3a MepKarrTaHoB r{3 oleoI4HOB II CepoBoAopoAa. AnrulupoBaulIe tro aTOMy

Kr{cnopoAa. Alrnnr,rpoBaHl4e cIII4pToB u Seuoloe XJIoptIpo[I3BoAHbIMI4' Alt<ultlpoBaHlle

CIrr{pToB OneSI4HaM". O1g"-KI4JILIpOBaHl4e 14 CHHTe36I Ha OcHOBe aJIKI4JIeHoKCUAOn' XU-

Mrr3M I4 TeoperHqecKl4e oCHoBbI' llolyuaeuble rlp oAyKTbI'

24. Cuur* yfJreBoAopoAots I43 OKCI4Aa yfJlepoAa II BoAopoAa. cuHres cIII4proB'

llolyvenue MeTaHola. Karalu3aTopll, TeXHOIIOfUfi IIpOUecca. orcoclIHTe3' Xt',tl',tIa3u'

KaTa,,rr43aTOpbI r4 Hayr{Hbre ocHoBbI [poqecca. Texnolorvlfl vr IlpoAyKTbI OKCOCI{HTo3a'

llolyuenue rcap6ouoBblx KI4oJIoT I,I IIX [poI{3BoAHbIX Ha oCHoBe oKcIIAa yfnepoAa' TeX-

HoJIOfI,I.f, IIpon3BoACTBa yKoycHofi KI4cJIoTbI MeToAoM Kap6oHl4nhpoBanklfl' MeTaHona'

25. O6qas xapaKTepr4crr{Ka rrpoqeccoB fanofeHl4poBaHlrfl. falorennpyrcuue

areHTbr. Mero4rr raJroreHr4poBaHr.r{. TepN,roguuaMl4Ka peaKIII4fi ranoreHl4poBaH1aq' Palu'

KilnbHo-rlerrHoe xnoplrpoBaHr4e. cocras npoAyKTOB 14 CeIIeKTI4BHOCTb peaKIII4fi' Texuo-

Jroffir paAr,rKaJtbHo-rlenHofo xnopupoBa:Hkls. BH6Op Qa:. TexnoJlofl4tl XI4AKOoa3HO|O

-op"pouail:/lfl,.llOlyuaetrbre rrpoAyKTbl ycJloBut npoqecca14TLlIrbI peaKTopoB'

26. Texnolo.r" ,*osasuoro xJroprrpoBalnfl.llonyuaeir,tble rlpoAyKrbl' ycnoBl4t

npoUecca I4 TI4IIII peaKTopoB. Texuolorl4fi IIpoI'I3BoAcTBa aJIIIHJIXJIopla4.a'

27. I40uuo-raraJrr4TrrrrecKoe ra,TofeHrrpoBaHl{9. llpracoe4uHeHl{e faJlofeHoB fio

KpaTHbrM cBr3flM (aAAUr[SUOe faJrofeHl4pOnanue). llpouaeo4crno l'2-nuxttopsTaHa'

fn4pora,lofeHl4poBaHue l'I ranoreHrl{Apl4Hl{poBaHl4e oneSI4HoB' llolyuaeMble [pOAyK-

TbI. T ex.Horof u-fl rlp o I43 B oAcrB a BpIHpIJIXI op I4Aa'

28. fanoreHr4poBaHr4e apoMaTI,IqecKI{x cogAI4HeHIaft n r4po. faloregl4poBaHl{g LI

fr{ApofaJrofeHr{poBaHr4e c[rrpToB, aJIbAgfI4AOB, KeTOHOB I4 KI{CJIOT. cOqeraune [poqec-

coB XnopupoBaHus. llpoqeccrt pacqet1ne1z1fl, Vx coqeTaHlIe c t1poUeccaMll XflopupoBa-

Hr4s. oKr4oJrrrTeJrbHoe xnop[poB aH:lre v coqeTaHl4e efo c xnopHpoBaHl4eM' Texsolorn's

c6 anan crap oB aHHO f O rr o xnopy cr4HTe3 a B I4H!I JIXJI OPI/Xil

29. Ilepepa6orra x,ropopraHl4qecKl4x orxoAoB'

xnopMeTaHa 14 TeTpaxlop3TaHa I43 XJrOpOpfaH[rIecKI4X

HPTfl,,

Texnolou4fl rIonYqeHI'Iq rerpa-

orxoAoB. f lPoueccsl QroPnPoea-



30. oropilponaHrae Qropor.l u sropoBoAopoAon. llpousBoAcrBo Qpeonon u Qro-

pone$uuon.
31. fr.r4ponra: u ueJlorlHoe AefIIApOfaJIoreHHpOBaH[e faJIoreH3aMeuleHHbIX aJII'I-

Qarrauecrilx i4 apoMaTr.IqecKllx y.nruo4opoAoB' Ilporasno4cTBo XnopOleQuuon u 0- oK-

cI4.IIoBUIeJIOI{HbIMAefllApoxJlopupoBa"".*.|Iponsno4cTBocfII4pToBlIQeuononuIeJIoq-

H'IM rl{ApTiliiT;* 
vs. t4 rervrApararruq. TeopernuecKr're ocHoBbI rpoqeccoB' fu4para-

qrar onerlraHos. cuHre3 sTrrJloBofo crrr4pra. Texnonofr4rrecKag cxeMa. fra.qparaqlrfl foMo-

JroroB 3TLrJreHa. fu4paraur4, arlerr{ranu. Ilpoueccbr Aerurpara]qJ1|lvr. rloryueuue rpocrblx

oQrapon v a[fr4[plr4On rcap6oHoBblx *"rnot. PearquonHble y3JIbI AIS ]KLIAKOQasuux u

ra:o$ asnrrx rp oueccoB AerI4Ap urawrr4'

33. O6urar xapaKTepI4CTI4Ka IIpOUeccoB aIIIIJII4pOBaHr4fl" AqunrapoeaHl'Ie apoMaTI4-

qecKrx aMuHots O-ra S- ur-1"nrpo"L"tt (erepu$urca\rrfl)' Heroropue npol{3BoAHble

yronsuofr KI4cJIoTl,L [erra,qpaT a\Vfl' AMtIItoB 14 r]IAp ata:|ll4fl HI4TpI'IJIOB' fra4polu3 I4 3Te-

pra$nraqu.r HI4TPI4IoBr r 
34. CylrQarl4poBaHl{e c[LIproB' ole$uuon'

Tr4qecKl4x coeAl4HeHuir. CynrQoxJlopupoBaHl4e 14
Cylr$rapoBaHl'Ie oleQraHon 14 apoMa-

cvnr6ooxl4cJleHlre napaQtluoBblx yr-

lepefpy[lupoBKa oKc]rMoB B JraK-

neBoAopoAoB' 
D^uttre annMarl'qec 

- 
Hr'rrpon a'r4e flapa$uuonrtx yfne-

3 5 . Hurponauue apoMarl4qecKl4x cogAI{HeHlIi{'

BOAOpOAOB. Hurpoeanue HeHacbIIIIeHHbIX yfngBOAOpoAoB' Hurponauue aIIeTIIJIeHa'

HrarposupoBaHr4e anrasaflauecKllx, apoMaTI4r{eQKI4X I{ &[U[IIKJIIIqe0KI4X COeAUseuufi'

36. KoHAeUcaIII4fl anbAefl{AoB 14 KeTOHOB C apoMaT!{qecKI4MI4 COeAI4HeHI4flMI4'

flp ora: n olcrn o AraQ eHI4rI o JIrIp o rrauu

37. llonyueHr4e I43O[peHa. Texuolorl4q AByXCTaAUftUOTO CI',IHTe3a' oAnocraAuft-

guft cunte3 I43orIPeHa.
3 8. llonyueHue KanpoJlaKraMa' BeKn'laHoscKa'r

TaMbI. [pyrue MeroAbI cuHTe3a JraKTaMoB'

3g. AlrloJrbHa, KOHAeHCarrnr. llpo4yKTbr KoHAeHCaUIII4 aJIbAefuAoB, KeroHoB'

pearuuu xapooruubHblx COeAI4HeHIIfi c anraoaruqecKl4MlI HI{TpOCOeAI4HeHI{{MI4'uxAHU-

cTbIM BOAOpoAoM II aIIeTI4JIeHoM'

40. 3rconoMurrecKl4e, SKOJIOII4IIeCKIIe 14 COUUanbHE',Ie acfIeKTbI IIpOeKTIIpOBaHVfl'

xr4MuqecKr4x npolr3BoAcrB. Oco6eHuocrr,r a[[aparypHoro oSoprr'lneuu{ IlpoqeccoB rlpo-

T43BOACTB OpfaHurrecKux BeIIIeCTB'

41. llpoexupoBaH[e, efo poJlb B llpoqecce co3AaHut HayrIHO - TexHl'lqeaKofo IIO-

reHrlr.raJra 14 rrpor{3BoAcrBeHHbrx elrJr. 4raHarrarauecxuit xapaKTep [poeKTI4poBaHI4t'; v.c-

noJlb3 oBaHI{e oIIbITa SKclnyaraul4l4 rlp oMbIlIneHHbIx o6t' exroe'

42,opraup|3all}{flIlpoeKTHblxpa6or.Crpyrrypa[poeKTHoftopraun3aulll4.BIlArt

r4 xapaKTep cTpol{Ten"at"u. ouepeAuocTb cTpoIITeJIbcTBa' 3aAaune Ha [poel(TI4pOBaHI4e'

3ranr,r npoeKTrrpo BA:HIIfl.. ocHoeHsre QTAII]IIT4 npoeKTiIpOBA:FiVrfl' llpoer<ruo - cMeTHaq AO-

KyM9HTarIu.fl. cocraB IIpOeKTa co cBoAHLIM CMeTH6IM pacrleToM cToI4MOCrn', pa6ouefi Ao-

KyMeHTauvrr4 ao a*atut" u pa6ouero flpoeKTa CO CBOAHbIM CMeTHbIM OTqeToM cToI{MO-

CTI,I.

43. BH6Op [nouIaAKI4 CTpoI4TeJIbcTBa. o6u[Ie rpe6onaHnt K IIJIOUIaAKe CTpOI4-

Te,,bcrBa. cauurapuo - 3aulr4THafl 3oHa. o6ocnoeaHr4e MorrlHoarr4 rrpol{3BoAcrBa, o6ec-

reqeHr4e cbrpE,eM, yTI4nlI3aIIUfl CTOqHbIX BOA, fa3oBblx ert6pocon II TBepAbIX OTXOAOB'

06ecueqeHI4e rpyAoBbl MI4 pecypcaMl4'

44. CornacoBaHl4e, 3KC[epTI43a U yTBepxAeHIle [poeKToB' Aeropct<l'til ua4:Op'



TpaTbI

45' o6uue npuHIIHnbI [IocTpoeH!{q TeXHoJIo|I4qecK}IX cXeM: sueproeQ$eKTI,IB-

HOCT6, 6eSOTXOAHOCT6, KOMIIaKTHOCTb, HgIIpepbIBHOCTL', COBM9UI9HI{9 npOUeCCOn' flplt-

Mepbl peaJII43aIII4l,l 3TI4x IIpI4HIII4[OB B TexHo [IOrvrLT' OcHoeusre 6lOru CXeNI H I4X 3Haqe-

Hr4e (rroAfoToBKa Cbrpbr, ocyilIecTBJIeHIIg XI'IMI4TIeCKO|O npeBpa:trJ?lP^VIA, pa3AeleHlle I{

orrr{cTKa rrpoAyKToB peaKUIII4, oqllcTKa cToKoB I4 ra3oBbIX Bbl6pocoB)' Crpyrrypa TeXIIo-

JroD{qecKofi cxeurr, ocHoBHbIe TI4fIbI CB.f,3efi 6Jloroe 14 a\napa'toB B CXeMe' connaeulesue

cxeMbr rrpor43BoAcTBa. Bbr6op o6opyaoBaHl{.fl. Tpyaonofi pex(uM nepI4OAI'IqeCKI',IX ((HI4-

To*,) B rroroirHbrx cxeMax. oueHra HaAe)r(Hocrr4 TexHojrofr{qecKl4x cxeM. onruNlusaul4s

nn6paHuoft TC.
46.Ikepapxl4s IIpoI43BoAcTBa - oTpacnb, IIpoI43BoAcTBeHHoe o6seAzseHlle' 3aBoA'

rrex. TexHoJIorI4r{ecKI4ft Ysel.
[polr3BoAcrna. IIpneeAeHHbIe 3a-

4 7 . 3 rono MI4qe cKI4e KpI4TepI4I4 o rITITM a"IbH o crl4

rr r4x crpyKTypa. Ce6ecrouMocrb rIpoAyKIIKIr'

4 8. Srceprerl4rrecKl4 fr' attastuz TC' 3HeprorexHororuq npoueccoB OC. TePuoeKo-

HoMuqecKa.fl ortruMusaqufl e OC.

49. OCO6EHHOCTI4 A:FLAJTPfjAII CI4HTE3A XTC S TEXHOIIO|I4I4 TOHKOfO OPfAHUIIECKO|O

cuHTe3a.
50. oco6eHHOCTrr npoeKTl{poBa:H].1rfl. IpOI{3BOACTBeHHLIX Z[a]F^uit I',I OoopyxeHvrvr'

ocnoeHsre nptrHur.rrrbr KoMIIOHOBKI4 O6OpylonaHLlfl* TexuoloruqecKl4e', TexH[Ko-

3KoHoMr4r{ecKr4e, MoHTaxHbre, peMoHTHbIe rpe6oeaum, rpe6onai-Fipls' Tex{tzru 6esonac-

HOCTtr. PaSNaeUIeHrae o6Opy.lOBaHI'11 B 3AaHI4flx 14 Ha OTKpbITbIX [nOIIaAKaX'

51. Ocuoerr"r. npo6JIeMbI nri6opa v pacqeTa peaKropoB, oorque yKa3alP.vfl IIo ux

nrr6opy. Tpe6onanllfl, rlpeAstBJlqeMble K XI'IMIIqeOKIIM peaKTopaM' MogeltlpoBaHl4e pe-

untopou. llpnHquuu nH6opa [epI4oAI4qecKI{x' HeIIpepLIBHbIX I4 IIOJIyIepI{oAHqecKI4X

cXeM rrpgqecqoB. MarepuanbHble I4 TerIJIoBbIe 6alasCn Anfl HeIIpepbIBHbIX I4 IIepI4oAI4-

r{ecKI,IX fipoqeccoB.

52. 
'T'CUOO6UEU 

B XIIMI4I{CCKI'IX PCAKTOPAX, KJIACCI4OI4KAIII4{ METOAOB NOABOAA I{

oTBoAa TSIIJIa 14 opraHl{3allu.s Teflfloo6nesa. O6UatI MeToAI4Ka pacrleTa IIapaMeTpoB arl-

rIapaTa.
53. llepuoArrqecKl,Ie 14 noJlyllepl4oAl4qecKl4e peaKropbl, allraparypHoe oQopule-

uue (nolr,re peKTOpbI, cna6lxeuHble BbIHOCHbIMI4, qenrpo6extHblMl4 HacocaMl4', aIIIIapaTLI

c MetrraJrKoii). Ealanc BpeMeHir [epl4oAlrqe.Kofo peal(Topa' Pac'{er I43orepMl4qecKllx ''e-

pI4OAUqecKI4X peaKTopoB.

54. Marepuanin'fi 6arasc r4Aea,rE,Hbrx roMoreHHbrx peaKTopon (xapaKTeplrcrl4-

qecKr4e ypaBHeHLIr). MarepnaJlbHble 6a,[aHCrt [epl4oAur{ecKoro IIAeanbHoI'o peaKTopa'

HeIIpepbIBHOfO peaKTopa I4AeanbHofo BbITecHeHI4t, HeIIpgpbIBHOrO peaKTopa l{AeanbHo-

fO CMEUIEHI,Ifl"

55. Teulosofi 6arauc xl{Ml{r{ecKoro peaKropa'Pacqeru Hel43orepMl4rlecKux re-

puoAuqecKl4x peaKTopoB rlo KI4Her[rrIecKIrM AaHHbIM'

5 6 . 3 u ep ro c ua6xeHu e rlp eArlp vrstvit" llp ovuuu eHHo e

rpocua6xeHl4e, BeHTirJIf,uI'IoHHrIe cl{creMbI' Cna6xeune

r4HepTHbrM fa3oM, BOAOpOAOM, TOIIIII4BOM'

51 . BoAocua6)i(9Hl4e LI KaHaJIIr3aqI{oHHoe xos'f,ficrso

BOAOCHa6iT(eHLfl) MeTOAbr pr aTaI.]/[1i OqI{QTKI4 IIpI4poAHbIX BOA.

BoA I4 MeroAbI I4x or{I4crKIa' O'{tacruble coopyxeuus'

58. Qarce:rbHafl cr.rcTeMa XHMI4qecKofo IIpoAIIpUtrI4fl. KnaacnQI4KaIIUfl I4 COCTaB

QarelrHstx ycTaHoBOK. OaKTOpbI, BJII'IIIOuII4o Ha uX 6e3olaoHyro gKcrlnyaTalll{ro'

TerIJIorlorpe6lenue, 3JreK-

npegnpnnrtlil Bo3AYXoM,

rp eArpurl rtrfi . VIcr oqHlr Kl{

KnaccuQraKauuq croqHLIX
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