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1. Bonpoct t npozpq%rrbl ScmynumenbHozo ?KI(WZHA 6 Mu?Ucmpomypy no

HflnpusJ,teHuru 18.04.01 <Xu.+ruqecKon mexHoJtozunD' Ilpozpa'uua nodzomoexu

< II u uc e n ep un 6 ep Qrc Jt u 6 btx np o 4e c c o 6 H e Q mez a3 o x uJtt uq e c Ko zo KoM nJt e Kc o')

l. XrzNrv.{ecKaq repMoArlHaMr{Ka fi pacqer cBoficrB opraHl4qecKl4x BerlrecrB. Xa-

paKTepacTrrqecKue lapaMeTpbr BexIecTBa. KpuruuecKl{e cocTos]F.Il,.fl I4 MeTOAbI pacqeTa

Kpt{Tr4qecKI4X TeMIIepaTyp, o6leua, AaBJIeHu{ I'I KogSOuIII4eHTa CXI{MaeMocTI4' Hop-

MaIbHaqTeMnepaTypaKI4IIeHvflop|aHIIIIecKI,IxBeuIecTB.
2. Coornoruenus MelKAy o6leuotu, AaBJIeHI4eM I4 TeMllepaTypof ra3oB I4 N(I{AKO-

cTeil. Ilplrne4eHHoe ypaBHeHI{e cocTofl:g1r4s'. Pacqer roo$SuqueHTa c}KI4MaeMocTIl fa3oB'

onpe4eneHr4e rrJroTHocTr4 )r(rlAKocTI4 IIpI4 nrooblx 3HaqeHII{x TeMnepaTypbl I{ AaBJIQIJ'LIfl'

3. !,aeneHlle lapoB Il TeIIJIoTbI napoo6pasoBa]HI4fl' Pacvet, OcHoBaHHrtfi ua upu-

BeAeHHoM ypaBreHLra kuproQa. OnpegeJIeHI4e reIIJIorbI napoo6pa3oBaH.,r' rlepe3 3HTpo-

lurc [apoo6pa3oBaH VrA.3AB[1CT4MOCTb TefIJIOTbI napoo6pa3oBaHu-f, oT TeMnepaTypbl' Pac-

IICT TEIIJIOTbI CY6NI4M AT\PIKI,

4. TenloeMKOCTb, aAAIITI'IBHbIe MeTOAbI pa0qeTa' 3asucUN{OCTb TenJIOTbI CrOpaHlIt

oT qr4CJIa aToMoB KIIcnopOAa, H9O6XOAI4MLIX AJLf, IIonHofO CfOpaHIIt BelUecTBa' PaC'IeT

craHAaprHbrx rerrJror o6pasonanvfl. rro oHeprlr{M cBfl3eil I4 TefIJIoraM cropaHl4q' MeroAlt

pacqera relrloBblx esser<ron peaKul4fi .

5. XuN,rH.recKoe paBHoBecrre" OcuosHbre rroJrolKe]cIvrfl.. llepnoe I4 BTopoe HaqaJo

TepMoAt{HaMr4K}I r4 Kpr4Tep rrv HaI}aBJIeHHOCTI{ XllMI4qeCKofo IIpOUeCCa' PacrIeT KOH-

craHTbr xr4Mr4rrecKoro paBHoBecvfl. ZsN{eHeHtlg l43o6apHo- I{3orepMl{rlecKoro rloreHu[a-

na cucTeMbr r4 KoHCTaHTa paBuoBecl'lfl x[MI4qeCKOfO [poqecca' BrtqucJIeHIIe CTaHAapT-

HOfO r43MeHeHrr{ uso6apuo-rr3oTepMI{rIecKofo noTeHuI4ilrrla flo MeTOAy Teltrusa-

llleapUvrana. Pacqer cocTaBa paBHoBecHbIX cMecefi 14 paBHoBeOHoft cTetreHu npeBpaqe-

:H]|lfl. ilIrfl npocTbrx u clo)r(Hbrx pearqrafi pa3HbIX TI4[OB; 3aKOHOMepHOOTI4 B paBHoBecHoM

cocraBe rIpoAyKToB cJlo)KHbIx pearqufi'

6. CropocTb IIpeBpalIeHI4-fl BSIIIgCTB I{ cKopocTb peaKUIII4, LIX cBt3b' llousrue lre-

xaHu3Ma peaKur4r{. Kuseruxa r{ MexaHI43M sJIeMeHTapHbix peaKul4ft, fiepexoAHoe co-

croflHr4e. Knueruxa 14 MexaHr43M HearreMeHTapH[,rx peaKIIHfi. Mero4u 14 [pIIMepbI tlo-

cTpoeHr4r Kr4HeTr4rrecKr{x ypaBHeilLrit, cBfi3b I4X C MeXaHII3MOM peaKuI4[I' cy[{ecrnona-

Hrre peareHrots u pu.nr.ri-x Qopuax, upeo6pasoBaHue ypaBHeHl4fi tl uoAenefi' flo-

crp oeHlle Kl4He'r'uqec Kl{x M oAeneft cno)KHbIX p eaKIIHfi '

7 . Kr1accu$nraqur opfaHrarrecKr4x peaKrlufi uo HarIpaBneHI'IrO, xapaKrepy pippblBa

cBfl 3 efi , M On e KynqpHo crlr JII4MI4TlIpyrc ueft cr a!.rlvr'
g. HyrueoSnlruue peaKrlr{r4. MexantasN{ HyKrIeoQ[JIbHoro 3aMeIrIeHI4A, B|rrlfl}]vre

cTpoeHr4_q peafeHToB rr cpeAbr. HyueosuJlbHoe OTUIelJIeHI4e, efo MexaHI43M I{ KOHKy-

peHrln,q c 3aMeureHr4eM. Hyrneo$nJrbHbre peaKIIt{I4 lr3oMepll3a:!;av. MexatrusN4 HyKneo-

Qulruoro rrpt4coeA?rHeHr4r rro HeHacbluleuofi cBfl3r4, feTepoIII4KJIaM I4 Kap6oHunbHofi

fpyllile; BnHflHue cTpoeHuq coeAI{HeHI4fi U XaralI43aTOpOB. Hyr<neosnnbHble peaKuI4I4

KrrcJlor 14 lrx [pot{3BoAHE'IX.
9. 3ner<rpoSunruHe peaKrlr{rr. MexauusN4 olercrpoolrilbHoro Irpfi coeALIHeHu'f, tlo

HeHacbruleuuofi cBq3I4. Karar[s KI4CJIOTaMI 14 KOMTUI9KCaMTI MeraJIJroB, BJrLrflHVlg CTpOe-

uuq. MexaHH3M enercrposr4rrbHofo 3aMerueHl{t B apoMaTuqecKoe f,APO, KaTaJII43 V Bnl4fl-

Hrre cTpoerll4t.
10. Cnoco6lt :apoxcreHafl I'I oopblBa

MeuleHut, pacueflneHl4t, [pl{coeAuHeHl4q'

qenu. MexaHu:nt paAIrKaJrbHbIX peaKuI4I{ 3a-

llpanuna nporeKal{zt 14 ceJreKT[sHocrs' Pas-



BeTBJIeHUe Uerrr4. Kuserura paApIKanbHo-IIefIHbIX pearuuft, oco6esuocTl4 ee I,ICCJIeAOBa-

HPTfl.

11. Karzurlr3, orrpeAeJreHr4e. Ihsru6pnopbr r4 aICTI4BaropbI B Kariul[:e. I'IsMeHeHI'Ie

3Hepfl4rr AKTIIBA\1414 KaTaJII{TI4qeCXOfi XI4MI4qeCKOfi pear<Uralr' BUAr'r KaTan?I3aTOpOB IIO

clequaJrbHocTr4 AeficTBurfi) cocTaBy, cnoco6aM IIpOI43BOACrea. AKTI4BHOCTb' CeJIeKTI4B-

HOCTb, TIpoI43BOAIITeJIbHOCTb KaTaJII43aTOpOB'

12. llpeuuyuecrBa I{ HeAocrarKlr roMoreHHoro

KaTaJrr43a" Kuclorgo - ocHoBHOfi rOUOreUnnil ratalng.
KaraJILI3a. TeoPur foMofeHHoro

Oco6ensocrl4 Kl4Heruxn. Mexa-

HII3M KATAJI I43 A KI4 CJI OTAMII LT O CH OB AIlI4flMVI.

13. 3:rerrposr4JrbHo - HyKJleosunruufi KaTaJII{3. Karalusaropbl' MexanusN4

enerrposuJrbHofo KaTzurr43a Ha IIpI4Mepe peaKIIl{I4 anKIInI4pOBaHI{t oeusoJla filIofeHaJl-

n"nu*, no @praaeJrro - KpaSrcy. Mexanugvl nyrneosuJlbHofo KaTa,rI43a Ha npl',IMepe

p e aKrILr 14 erep u Q u x a:qJ1lv B rrp 14 cyTcTBLII4 I4M IIA iI3 O JI a.

14. I'erepofeHHbrg Kara,{rr3arOprr. TeopI4I{ ferepofeHHofo KaraJII{3a. ocuoslt ru-

HeTr{Kr4 feTepofeHHo-KaTa,TUTUqecKLIX pearqufi. KtlHeru'IecKaq o6lacTb feTepofeHHofo

KaTaJrr,r3a. BsenseAusQysraonuar i{ BHyTpragussy:roHHa.fl o6lacru KaTa'rI43a'

15. cHptenar 6asa npovrbrrrrJreHHocrr4 rlepepa6offiu opfaHl4rrecKl{x BeulecrB'

TnepAoe T6TIJIIIBS (raueuurrfi yrolr, CJIaHUsI, TopO) 14 Bo3MolI(HbIe BapI{aHTbI ero uc-

rroJrb3oBaHr4q B Karreatua ,urpiq. KoKcoxr4Mr{qecKa.' [poMbIIlJIeHHocrb' HeS*' rlpu-

poAHbre u [onyTHbre fa3br. Polr ne$'rz B [poMbII[neHHOCTII OpfaHl4qecKofo cI4HTe3a'

16.llapa$r.rusr u HaQreurr. Irlcro.rHuKr4 Lr MeroAbI BbIAeJIeHHq HI43IITI4X I4 BbICIITI4X

napaQlruou, nup6u*rt;11afl, aenapaSraHl{3aUl4t' BbIAeJIeHI4e c noMoUIbIo UeoJlllros' Tex-

HoJrorr4qecKr4e cxeMbr .rpoq.r.o". ta*t"uacrue cnoficrBapr [pI4MeHeHue napaQuHoBbIX

yfneBoAopoAoB. r n' | 7 ^ ,o r res ra r r r r .MeroAu l l ony l l eHnqHu3u I I4xonesnuon .Pa4ura lbHo-ue [ IHo l4Me-

xaHr{3M. llepnaunrre peaKunr{ (4ecrpyr<Ilr4fl, 1;ervrnpupoBaHple)' Bropu\IHble peaKIII4I',I

(rn^prapoe aHvre, *onlt"taurlvm, o6pazoBaHlre apoMaTl4qecKl4x yrneBoAopo4oe)' Texuo-

Irorl4fl rrpoqeaca [uponr43a. BrtAeleHue one$uHoB I43 ra3OB nIIpoJII43a, I{X OqllcTrca' Me-

ToAbr noryrreHr4" 
"ura1ur* 

oleSnuon. Oluroueplr3aul4f, 14 AI4crIpolopulIoHI4poBaHI'Ie'

P e aruut I-{nrnep a. P e arclllls I-\uu ep a-Harra'

1 g. Aporrlau4qecKr4e yueBoAopoAu. IrIcroqHI4KI4 apoMarl'IqecKoro cblpr's. Apoua-

Tt:sal\r4fl. neQrenpoAyKToB. Ocuoert xkr6vlvr I{ TexHoJloruu puQopMIIHra' Csoilcrea u

rrpl{MeHeHl4e apoMaTI4qeCKI'IX yfneBoAopoAoB'- 
lg. Aqeruleu. Texuuqecr<I4e csofiQ"]BA14 rrpl,IMeHeHrae. llpotlsBoAcrBo auerl4JleHa

ua r<ap6ra4a Kanbrlru u oqlrcTKa ero. llonyqeHl4e aUgTI{neHa BbICOKOTeMIIepaTypHbIM III4-

poJrr43oM yfneBoAopoAoB. oruclurelrurrfi III{ponl43. BrrAelenze 14 oqllcTKa aueTI4JIeHa'

20. oxcua yfJrepoA 14 CrrHTe3-ras. Karanl4TlrqecKat KoHBepcI4t yfneBoAopoAoB'

fasrzQurcau"o t".po"ri tonnrs. OxuclureJrbHas KoHBepcI4t yrJIeBoAopoAoB' Brrcoro-

TeMrlepaTypHat
21. llpoueccsr BoccraHoB reilprfl, fr4Apr4poBaHl4fl I{ AefI4ApUpoBaHI4q' ousuKo-

xr4M[qecKr,re ocHoBbt npoueccoB fL{ApIIpOBaHVIfl, lleil4Apl{poBaHl',rr. TepltoAI4HaMlIKa' Ka-

Tanlr3aropbl, MexaHrr* p.unqzfi. fIa4pI4poBaHI4e yrneBoAopoAoB' fu4ptlponaure Kr4-

cJropoAcoAepx{aulr4x coeAr4HeH4fi..lugpwpoBaHl4e a,'ruQarrauecKl4x aJIbAgfLIAOB I'I KeTO-

uon. fu4pr4poBaHr{e zuruQaruuecKl4x rap6ononux KI4CJIOT U Ux aQnpon' flpoqeccbl Ae-

fr4Apr4poBa Hllfl. trapa$uuon 14 OIIoQIIHOB. !,eyxcra4ufiultfi 14 OAHo0Talivitn'tit' MeToAbI

nonyrreHu fl rLrBr41uri ̂ , 6yraua. fleru4prapoBaHlre aJIKI{napoMarI'IqecKI{x yrneBoAopo-

4On. crrapoJr u efo foMoJrofll. [erra4pnpoBaHl'Ie 14 OKIICJIeHI49 CIIupToe' llpousnoAcTBo

Qopualr4eruAa.



22. Ilpoueccbr oKr4CIIeHI,Is. o6rqas xapaKTepI4cTUKa peaKut4l4 OKI4CJIeHHL' Panvt-

KaJIbHo-ueIIHoe oKI4cJTeHI4e' oruc:re',.,,upu6HHoB' oruclegue Ha$reuos. TexHoJloruq

o*"cneHr4q r_Ir4KJroreKcaHa B cMecb alorra v aHoHa. llporasno4crBo Al'IKap6ouoertx rIE-

cJroT. AAUUUHOeatr Kr4CJrOTa. ,{nyxcraliuitttstit' I4 OAHOCTaAufrustfi' MeToAbI IIpOI43BOACTBa

aAr4rrr{HoBofr rncrorrr. OrucreHr4e apoMarrlqecKr4x yrneBoAopoAoB. MexannsNa , Kara'

nr43aropbl , rloJlyr{eHrre rrrApolltpon&lo"' IlponsnoAcrBo SeHona I4 aueroHa' Orucle-

Hr4e aJrKr{Jr6eugoroe. 3axoHouepHocTl4 peaKIII4I4. IlporaseoAcTBo Tepesranenoft KI4CJIOTbI'

flporasno4crBo Ar4MernnrepeQ rarraracryleHqarbrM oKr{cJreHr4eM [apa-Kcr4nora. fe'repo-

reHHO-KaTaJII4TI4rIeCKOe OKI4CJIern"a yant"OAOpOAOB' KaraIlrSaTOpbI 14 MeXaHI4SNa' OKUC-

JreHr4e oleQnuon fro HacbIlueHHOMy aToMy yrnepoAa. AxpoleuH' oruclurelbrrsrft au-

MOHOJrr43. ArpunouuTpl4Jl. llpousnogcTBo sTI4JIeHOKCI',IAa OKHCJIeHI4eM sTI4JIeHa BO3Ay-

xolr. Karalr43aTopbr , XIIMLI3M IIpOUgCCa. SuoxcuAupoBaHl'I9 OneQuHon' Texsolorl4fl CO-

BMeCTHO| O cI4HTe3a IIp olI4JIe-HoKCI4Aa I4 CTI4pOna'

23. Attxv,tr"po"un".. AnXnlttpyro[Il4e afeHTbMKAra]filsaTopbl' Mexauusn',r upo-

uecca. Arxurr,rpoBaHl,Ie ilo aroMy yin.po4u. AlrullupoBaHl{e usonapaQl4HoB' Alrunu-

poBaHr4e apoMaTuqecKlrx yfneBoAopoAoB. KaraflprsaToprt. llocneAoBaTenE'Hoe a"IIKI'IJII{-

poBaHr4e. llpousno4cTBo sTl4il6ensoJra I4 I43onpotrlu6ensorta' Anru'ruapoBaHl4e $euolon'

AlHulLrpOBaHI4e IIo aToMy a3oTa. Anrunlrpyloull'Ie areHTbI' Karalusaropu' CuHreS

aMr4HOB r43 Xnopnpo"r"oA"urx. cuureg aMI4HOB I43 CnI4pToe' AIIOUIUpoBaHI{e flo aToMy

cepbr XJlopnpo[="oOt"rtt u oneQuuaun. Karall4ru'Iecrufi V paLw]KaJtbHo-IIeIIHofi Ilte-

TOAbr cr{HTe3a MgpKarrTaHoB I{3 OnesuHon I{ CepoBoAopoAa' Alt<nlnpoBaHl4e no aToMy

Kr4cJropoAa. Alt<ulupoBaHl4e ,rr"ptou ra $enonOB XnOp[poI{3BoAHbIMu' AlrulupoBaHl{e

clr4pToB ole$uHarrl". onat-KLIJIIIpOBaHVI| vcI{HTe3bI Ha ocHoBe aJIKIIJIoHOKCUAOB' XII-

Mr{3M 14 Te op erl4rr e cKlre o cHoBbI' Ilonyu aeltble rlp oAy KTsI'

24.Cwme3yfneBoAopoAoBLI3oKcI4AayfnepoAaI ' , IBoAopoAa'cnHrescr l {proB'

llolyuenue MeTaHola. KaralI{3aTOpbI, TeXHoiIorI4's llpoUecca' OrCocI4HTe3' Xulttl:ttl'

KaraJrr43aropbr rr HayqHbre ocHoBbr rrpouecca. Texuo;rorprfl' Lr [poAyKTbI oKco'uHTe3a'

flolyueuue xap6oHoBbrx KI4OJIO ^t 14 IrX [pOI43BoAHbIX Ha ocHoBe oKCI4Aa yr'epo'Ua' Tex-

HOrOfr4q rrpor{3BoAcTBa yKcycuofi KIICJIOTbI MoTOAOM rap6onulfipoBaHl4fl MeTaHOna'

25. O6uaq xapaKTepI{CTI4Ka llpoqeccoB fanofeH[poBaHl'I'[' f aloreuupyrouue

afeHTbr. MeroArr faJrofeHI{pOBaHI{t. TeprrlogIaHaMl4Ka peaxqrafi faJIofeHIIpOBaHI4s' PaAI4-

KaJTbHo-uerrHoc xnopupoB in^". Cocras [poAyKToB Ir ceJIeKTI4BHocrb pear<r1r'rfi' Texso-

Jrorp1q paAr{KanbHo-ue[Horo xJIopI4poB uti'' Bsr6op $as' TexuoJlorl4s NuArooasuoro

rnop"po" a1r4q.llolyuaeuble IIpoAyKTg. Vclosut fipoI1eccalaTIIIIuI peaKropoB'

26. Texuororuq rasosa:uofo xnopup oBail:[ls'.llolyuaeuble IIpoAyKrH' Ycnosl4q

trpoqecca r4 Ttr[6r p eaKTopoB. Texsolofl4fl IIp OI43BOACTBa a'TIJIUIXIOPI4Ia

2j . Wosrto-KaraJrrrrr4irecKoe ranoreHlrpoBaHne. llpncoe4uHeHl4e raJ'IoreHoB tlo

KpaTHbrM cBfl3rM (aAA[rusHoe falloreHl4pOnauue). Ilpousoo4crno 1,2-IVWtOpsTaHa'

fH4pora:roreHrIpoBaHl4e I{ raJIoreHrLIApI'IHI{poBaHEe oleounon' flolyuaeMble npoAyK-

rn. TexsoJI of lL[ [pol43 BoAcrBa BIIHI{nxnopl'rAa'

28. fanoreHr4poBaHue apoMaTI4r{ecKI4X COeAI{HeHUfi n l4po' faloreul4poBaHne 14

rr4ApOraJIoreH1apOBaHHe cnI4pToB, aJI6A9MAOB' KeToHoB t{ KI4gJIOT' Co'{eraHlae flpoqeo-

coB XJlopfipoBa'I.tr. llpoqeccu pacue[ne'v,fl, vIX coqeTaHl{e c [poqeccaMt{ XJIOpI4poBa-

sus. OrucJILITeJIbHoe XnopupoB aHve V CoqeTagne ero c xJIopI4pOBaH[eM' TexHOlrorn.t

c6anaucup oBaHHoro IIo xilopy cI4HTe3 a BI4HIlJIXJlopv Ea'

29. llepepa6orxa xJlopopraHl4rlecKl4x orxoAoB'

xnopMeTaHa I{ TeTpaxnopSTaHa I43 XnOpopfaHI4rIecKI4X

H,vfl,.

Texnolorus nolyqeHl4t rgrPa-

orxoAoB. llPoqeccu QroPuPona-



30. Oropuponanrae Qroporrl Ia QropoBoAopoAov' llpousBoAcrBo Speonor n Sro-

poneSunon.
31. fra4ponr.rs fi xlenorlHoe AefI4ApOftuIoIeHI4pOBaHI4e faJIofeH3aMeuIeHHbIX adrVr'

Qarnuecxr.rx 1a apoMaTEr{ecKI4X yrJIeBoAopOAoB' flponsno4cTBo XnopoleQunoe u u,- oK-

cu1loB nlerorrgbrM AefrrApoxJlopl4poBaHuerur. lIpou3BoAcTBO CTII4pTOB 14 seHO;1OB Irlenoq-

)perl4rrecKl4e ocHoBbI rlpoueccoB' f ra4para-

exHoJloruqecKat cxeMa' f u4paraul'It roMo-

IIeccbI Aerl4Aparaqrau. llolyqeHue ilpocrblx

eQupon v a:HfvrllpvrAoB Kap6oHoBblx KI,ICJIOT. PeaxquosHble y3nbl Anfi )KI4AKOsa':nrtx u

f a3ooa3HLIX flpoueccoB Aefl{Apurauxv'
33. O6rqaq XapaKTepI4cTI4Ka IIpoUecCoB aUI4JII4poBanvfl' AquluponaHl4e apoMaTI4-

qecKr4x aMr{HOB o-; S- aur4JrrrpoBaHrre (erepu$rana:!;afl). HeroropHe rpoIr3BoAHbIe

yrolrHofr Kr4cJroTbr. [erra4par a\hfl aMy^AoB II rI'IAp {ra;q;/lfl HI4TpIInoB' fu4polll3 I{ 3Te-

praQilraquf, HrIrP I'In o B

34. CylrQarr{poBaHr,re ctll4proB, OJIeoI4HOn. cylrsupoBaHl4e oneorHoB I4 apoMa-

Tr4qecKr4x coeAr4HeH"n. cy*qo*noprpoBaHr4e ra cynrSooKI4cJIeHI4e uapaQranoBblx yr-

neBoAopoAoB' 
rRnr{rze anoMar'qe ' HnrponaurEe napasrrHoBblx yrne-

3 5. Hnrponaul4e apoMarl4qecKl4x cooAIrHeHuI4

BOAOpOAOB. HurponaHrae HeHacbIIIIeHHbIX yfileBoAopoAoB' Hurponaune aIIeTI{JIeHa'

HurpoezpoBaHl{e alUSarnue0Kux, apOMaTIIqeCKIIX U tI'IIUIIKJII4TIeCKI4X coeAugesUfr'

36. KosAegcarlr4fl aJIbAefI4AOB I{ KeTOHOB C apOMaTIILIeCKIIMI4 COeAI{HeHI4',f,MI{'

llp ousn ogcrn o 4r'rQ eHt{JI o JI rlp o rraua'

37. llonyueHr4e r43OIIpeHa. Texsolorl4q AByxcTaAUftsoro QuHre3a' oAnocraAuit-

urtfi cunre3 I{3orIPeHa.
38. llonyueHr4e KarrpoJlaKraMa. FeKManoscKat ngperpyflru{poBKa oKcI4MOB B JIaK-

TaMbI. [pyrue MeroAr'I cI4HTe3a JIaKTaMoB'

39. Alr,aoJrbHafl KOHAeHCaIIrar. lIpo4yKTbI I(OHA9HCaUI4II anlAefhAoB' KeTOHOB'

pearrluu Kap6oHuJrbHbrx coeAr4He'r4fi c anusau4qecKuMr'r Hr4TpocoeAr4HeHI4sMI4,rr4aHr4-

cTbIM BOAOpOAOM I{ aUerI4JIeHOM'

40. SxonoMr4qegKr4e, gKoIIofI4qecKI{e LI coIIHanbHbIe aCIIeKTbI IIpoeKTI{poBaHLIfl

xr4MrrrrecKr4x npor43BoAcrB. Oco6essocrrr annaparypHoro o0opltleul4q flpoqeccoB rlpo-

I43BOACTB Opf aHI4qecKI4x BeuecTB'

41 . IlpoexTr4poBaHr4e, ero ponb B IIpOUeCCe CO3AaHI4S Hayquo - TexHI{qecKoIo [o-

TeHrlrraJra u [pou3BoAcTBeHHbIX ClIiI. flUnauuuecrilfi xapaKTep [poeKTI{pOBaHI4t' vIc-

Irolrb3oBaHrle ollblTa SKCIIJryaTauI4I{ IIpOMbIIIIJIeHHbIX O6leKros' :,
42. Oprauv3apfl.IlpoeKrHblx pa6or' Crpyxrypa rpoeKrHofi opraun3alJur4'BnArt

u XapaKTep cTpor4Ten".tui. Ouepe4uocTb cTpoI4TeJIbcTBa. 3aAauue Ha rIpoeKTI4poBaHI4e'

3ranrt npoeKTl4po Bal1'lrg. OCHOeHrte cTa11r4zt [poeKTI'IpoBaHVfl" llpoer<ruo - cMeTHaq Ao-

KyMeHTaIIut. CocraB npoeKTa co cBoAHbIM cMeTHbIM paAqeToM cTolIMocru' pa6ouefi Ao-

KyMeHTaIInU co atat4*t U pa6Ouero [pOeKTa CO CBOAHI'IM CM9TH6IM oTrIeToM CTOI4MO-

CTII.

43. Bsr6op [noulaAKr4 Crpor4reJrbcrBa. o6urne rpe6onaunt K rlnoulaAKe Crpol{-

TeJrbcTBa. cauurapuo - 3atqI4THatI 3OHa. o6ocnoeal{I4e MOUIHOCTU npoI43BOACTBa', o6ec-

IreqeHr4e cblpbeM, yTl{nr43allr4t cTorIHbIX BOA, fa3oBbIX nlt6pocoe u TBepAbIX OTXOAOB'

O6ecne.reHl{e rpyAoBbIMI4 pecypcaMl4'

44. CornacoBaHng, sKOIIep'g43a 14 yTBepXAeHI'{g IIpoeKToB' Aeropcruft ua4:op'



Tparbl

45. O6ufne [piIHUI4II6I [oO'lpOeHI4t TexHoJIorI4qecKI4X cXeM: euepros$QeKTl4B-

HOCT6, 6e:OrxO4HOCTb, KOMIIaKTHOCT6' He[pepbIBHOCTb, COBM9UI9HIIS npOqeCCOe' lIpU-

Mepbr peanv3awn{ 3TrlX [pr4Hur4rroB B TeXHOJIOIIII4. oCHOeHrre 6lotttl cxeNl u I4X 3Haqe-

""i 
(.toaaoroBKa cbrpb-rr, ocyqecrBrreHrre xlrMl4qecKoro rlpeBparr\elutrfl, pa3AeJleHue I4

oqr4cTKa rrpoAyKToB peaKur4r4, orrr4cTKa cToKoB I4 ra3OBbIX nu6pocon). crpyrrypa TexHo-

rrofr4rrecKofi cxenu, ocHoBHbre rlrrrbr cstsefi 6roKoe 14 annaparoB B cxeMe. CosNaeureHue

cxeMbr npor43BoAcrsa. Bu6op o6opyloBaHr4q. Tpyaonoft pelKI4M nepI4oAI'IqecKI4x ((HI4-

ToK) B IrororlHbrx cxeMax. Oqenra HaAexcHocrr4 TexHoirofl4rrecKl{x cxeM. OnrvNlltsaqllg

ast6paHnofi TC.
46.I4epapxvtt [polI3BoAcTBa - oTpacJlb, [poll3BoAcTBeHHoe ooreAIaseHue' 3aBoA'

rrex. TexHoJloflrqecKl4fi Ysel.
rrpol43BoAcrna. llpuneAeHHbre 3a-

47. 3r<onoMltqecKl4e KpI4TepI4I4 o[TuMaJlrHocrr]

14 r4x crpyKTypa. Ce6ecrol4Mocrb rIpoAyKIII4I4 '

Tgrlnorlorpe6leuue, SneK-
npeAnpnxruff Bo3AYXoM'

npeAnptrflrrzfi . llcror{Hl{Kl4
K,raccu$uraurt croqHblx

4 8 . 3xcepf eTr{rrecKr{ fi. auwwts TC. 3Uep roTexHoJTof I4t rpoqeccoB OC. TePuosKo-

HoMl4qecKafl otITltMI43a:JJy.fl' s OC.

4g. oco6eHHOCTr4 a:Flanr.^,a 14 cvTTesa XTC n rexHoJrofl4l4 TOHKOfO OpfaHI4qeCKOfO

cr4HTe3a.
50. oco6eHHocrr4 npoeKTrrpoBaH:/ls npoI43BOACrBeHHbIX S[aHVfr' I4 COOpyXteHr{LL

OCHOsUrte 11pLIHIII4II6I KOM1OHOBKI4 O6Opy.UOnA;g':/^fi' TexHOloruqeCKIIe' TeXHIIKO-

SKOHOMrrqecKr4e, MOHTaX(HbIe, peMoHTHHe rpe6oBa:HtIfl' rpe6onaHut TeXHI4KI4 6e3Onac-

HocTr4. PastuerqeHIae o6opy4oBaHl4t B 3AaHI4sX u Ha oTKpbITbIX rllolqaAKax'

51. Ocnosurre npo6rreMbr ert6opa v paqqleTa peaKTopoB, o6uue yKa3aHl4fl IIO I4X

nu6opy. Tpe6oeaHl4.tl, [peAbtBJIteMbIe K XIlMuqecKI4M peaKTopaM' Mo4elupoBaHl4e pe-

Untopo". llpr,rnrlunrr nu6opa ilepI4oAI'IqecKLIX' HeIIpepbIBHbIX t{ nonylepuoAur{ecKnx

CXeM llpoqeccoB. MarepuanbHble I4 ToIIJIOBbIe 6a,raHcu Anq HelpepbIBHbIX 14 [epI4OAI4-

rrecKlrx npoueccoB.

52. TEN.rIOO6UCH B XI'IMI4IIECKIIX PEAKTOPAX, XIACCUQNKAIINS MCTOAOB TIOABOAA II

oTBoAa Tergra r.r opraHl43aUgs Tennoo6lteua. O6Uat MeToAI4Ka pacqeTa napaMeTpoB arr-

napara.
53. llepuoArqecKr.re u rroJryrepl4oAl4rleoKl4e peaKropbl, anrapaTypHoe oQopule-

nue (nolme peKTopbr, cHa6xeuHbre BbIHOCHbIMII, qeHrpooel<HblMl4 HaCOCaMII, alluapaTbl

c MeIIIaJIKoft). BanaHc BpeMeHI{ flepuoAl4qecKoro peaKTopa' Pacqer u3oTepM[qecKI4X IIe-

pr.roAurlecKl{x peaKTop oB.

54. Marepraa,rrnstft 6alasc IIA9aJIrHrIX roMOreHHbIX peaKTopon (xapaKTepI4cTI{-

qeCKI4g ypaBHeHI,m). MarepI{aJIbHbIe 6a,rasCrt 11epuoAi4rlecKofg I{AeaJIbHOro peaKT6pa'

HenpepblBHofopeaKTopaI4AeanbHo|oB6ITecHeHI4.[,HeIIpepbIBHofopeaKTopauAeanbHo-
fO CMEIIIEHI4'.

55. Tennoeofi 6araHc x[Mr4rreCKOfO peaKTopa. Pacqerrr HeI43OTepMIrqecKrIX IIe-

p uoAnrlecKl4x p e aKTop oB rlo KI4HerI4rIecKI4M AaHHbI M'

5 6. SueprocuaoNeHue rpeAilpl{flrl4fi . llpor4bllxJ]eHHoe

rpocua6xceH!{e, BgHTr4JrrrluoHHbre cI4CTeMbL cUa6xceuue

HHeprHbIM I'a3OM, BOAOpOAOM, TOIIJII{BOM'

57. BolocHa6xesue vt KaHadWT3aIIUOHHOo XOSqfiCreo

eoAocHa6xe1vr\ MeTOAbr v cTa[nv OTII4CTKI4 IIpIIpOAHbIX BOA.

BoA Ir MeroAbI ux oql4crKn. Oqncrsble coopyxeHl4q'

58. Oar<enbHafl cI4QTeMa XI1MlIqeCKOro 1ipeAllpu{rru' KJlacCu@nraquq 14 cOcTaB

$arelrHrrx ycTaHoBotc. Oarropbl' BJIIIIroIqI4e Ha lnx 6esonacHylo sKcIUIyaTaUI{rc'
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2.Vqedno-twemodurtecKoe u unQopuaquo*Hoe odecneqeuue npozp&MJab, scmy-

numenbHozo lKs(wteHa B Mazucmpamypy no HanpuBileHuru 18.04.01 <Xutvtu"ecnon

mexHoJrozufl)r, Ilpozpanua nodeomonKu <Ilruerceruepun depetrcnurbtx npoqecco6

n eQmezat oxu.M wt ecKo zo Kor4nneKc o,
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