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1. OBHIIASL XAPAKTEPUCTHUKA ITIPOIPAMMB]I
1.1.  Ieuas peanuzanun IPOrpaMMel

[lporpamma wmeer nemsio bopMupoBaHHe y  ciymareneit IPO(ECCHOHANBHEIX
KOMIETCHIHH, HEOOXOIMMBIX JUIS BEIIONHEHHS HOBOTO BH/A NPO(eCCHOHATEHON [IeATEeBHOCTH
B 00MacTd XUMHYECKOH TEeXHOIOTHH HE(QTEXUMHYECKHX TIPOM3BOJICTS, HedTen00BUN |
TIPOM3BO/ICTBA COBPEMCHHBIX MATEPHAIIOB, IIPHOGPETEHHS HOBON KBATH(DUKAIHL «UHIKEHEP-
TEXHONOr» Ha 6a3e BBICIIET0 eCTECTBEHHO-HAYYHOTO HITH TeXHHYECKOro oOpa3zoBanmus,

basoBeME  mna  ocBoenms OpOrpaMMbl  «XHUMHYECKAS TEXHONOTHS B HedrexmMun,
He(pTe[00bIYe B IPOH3BOJICTRE COBPCMEHHEBIX MaTepuanoBy» sapisioTes OO mo HallpaBICHUIM
nojrorosku 04.03.01 — Xumus, 04.03.02 — Xumust, pusHka ¥ MexaHuKa MaTepuanos u 18.03.01
- XUMHYECKAs TEXHONOTHS, CIENUaTbHOCTIM 04.05.01 — ®ymnamenransHas u TIPUKJIATHAS
xumust 1 18.05.01 XuMuueckas TeXHONOTHS SHEPrOHACKHINEHHBIX MAaTePHAIOB M H3Ae/nii
Kype «Xumuueckas texmomorus s He(PTEXUMHH M IIPOH3BOJCTRE COBPEMEHHBIX
MATCPHANOB»  NOIDKEH — OOECICYMTh  NOHHMAHHE  CIymaTeneM MHOTOYPOBHEBOI'O |
MHOTOKPHTCPHAIBHOTO XapakTepa 3a1ad CO3MAHHS HOBBIX TEXHOJIOTHH, NPENOCTABUTh eMy
SHAHUA M HABBIKH, HEOOXONMMBIE IS IPAMOTHOTO OTHICKAHHS TOYEK IPHIOKEHUS HOBBIX
HayqHBIX pC3YNbTATOB, & TAKKE OKCIEPTHU3Ll TEXHOJIOIHUECKIX pemeHuif Ha ocHOBe
YHUBEPCATILHBIX KPHTEPUEB, BBITEKAIOMUX W3 (DYHIAMEHTATBHEIX 3aKOHOR npuponsl. C sToi
HCIIBIO 3HAYUTEEHOE MECTO B KYPCE OTBEIEHO METOOTOIHYECKHM BOIIpOCAM HAYKH O XUMHKO-
TexHomoruyeckux — mpomeccax  (XTID):  ofocuoBanmio 1 IPUMEHEHHIO  KPUTEPHER
TCPMONMHEAMHIYECKOTO coBepinencTBa XTII; hHU3HKO-XUMETIECKIM IIPUHITMITAM KJIACCUYECKHX
TCXHOJIOTHYECKMX ONepalui 1 uX Ga30BLIM MATEMAaTHYECKHM MOJICJISIM; METOLOJIOTHH aHATH34
M CHHTE32 TEXHOIOTMYCCKHX CHCTEM CHNOXKHOH HepapXuyecKoif CTPYKTYpEl. BEImenensr Te
obIne mpofaeMbl XUMHYECKOH TeXHOTOTHH HE(PTEXUMHIECKHX TIPOU3BOJICTE, He(hTe100bUH H
IIPOH3BOACTBA COBPEMEHHBIX MATEPHANOB, MPOTPECC B PEIIEHUH KOTOPEIX B HaHOOJBIIEH
CICIEHH ONpPENENACTCS TEKYIIHM YPOBHEM (DYHAAMEHTATBHLIX | IPUKIIaIHBIX HCCIIENOBAHME,

1.2. XAPAKTEPHCTHKA HOBOIro BHITA 1IPO®PECCHOHATIBHOH
AEATETIBHOCTH, HOBOH KBAJIH OHKAITHH

Huskenep-rexHoor (Texno.Jior)
HoJukHOCTHBIE  00SI3aHHOCTH. PaspaGateiaer, npuMmenss CPEICTBA  aBTOMATH3AILIHH
UPOCKTHPOBAHHSA, H  BHEJPAET NPOIPECCHBHBIC  TeXHOTOTMYECKHE TIPOLECCHI,  BHJEI
00OpYIOBaHHS W TEXHOIOIHYECKOi OCHAaCTKH, CpPE/ACTBA aBTOMATH3ANMH H MeXaHU3allHHy,
OLTHMAJIBHBIC PEXKMMBI TIPOM3BOJICTBA HA BBITYCKACMYEO TIPEANPUATHEM NPOAYKIHIO U BCe
BHABL PasIMTHBIX 10 CNOMHOCTH PaboT, ofecreuuBas mMpOH3BOACTRO KOHKYPEHTOCITOCOOHO1
IPOAYKIMH M COKPAMICHHE MAaTepHalbHBIX M TPYLOBBIX 3aTpaT Ha €& W3TrOTOBJICHHE.
YcTanaBauBaeT NOPSI0K BBIMONHEHHS paboT H noonepanHoHHEIH MapupyT 00paboTku reTaneit
u c6opku m3aemuit. COCTABIACT MIaHb! pasMCIIEHHs 000PYI0OBAHHS, TEXHUUECKOTO 0CHAIICHHS
W Opranu3amdd palovuX MeCT, PACCUHTHIBAET NPOM3BONCTBEHHELE MOITHOCTH M 3arpy3Ky
obopymosanusa. YuacTByeT B pa3paboTke TeXHHYECKH 00OCHOBAHHEIX HOPM BpEMeEHH
(BBIDaOOTKH), JIMHEHHEIX M CETERBIX rpagukoB, B orpaboTke KOHCTPYKUMH H3Aenuil Ha
TEXHOIOIMIHOCTh, PACCYHTHIBAET HOPMATHBEI MATEPHAIIBHEIX 3a1par (HOPMBI pacxofa ChIpb,
nomyhabpuKaToB, MaTepHaOB, HHCTPYMEHTOB, TEXHONIOTHYECKOTO TOIIIMBA, ODHEPrHm),
SKOHOMHYECKYIO ~ J(QQEKTHBHOCTE  NPOEKTUPYEMBIX  TeXHOJOLHUCCKHX TPOLIECCOB.
PaspabaTriBacT Texmonmornueckue HOPMA@THBEI, HHCTPYKIHH, CXeMbl COOPKH, MAapIIpYTHbBIE
KapThl, KapThl TEXHHYCCKOIO YPOBHS M KAdeCTBA TPOAYKIHH U APYTYIO TEXHONOTHICCKYIO
AOKYMEHTAIHIO, BHOCUT U3MEHEHHA B TEXHHICCKYIO JOKYMEHTAIMIO B CBSI3H C KOPPEKTHPOBKOH
TCXHOJIOTHYECKUX TPOLECCOB M DPEKUMOB IPOM3BOACTBA. (COTNACOBLIBACT paspaboTaHHyrO
AOKYMEHTALIHIO C TIOJIPasACICHASME MPENPHATHS. PaspabaThiBaeT TeXHHUECKHE 3a/laHug Ha
NIPOSKTHPOBAHUC CIIENMATBHON OCHACTKH, HHCTPYMCHTA | IPUCIIOCOONIEHHH, IPeIyCMOTPEHHBIX
TEXHOIIOTHEH, TEXHUYECKHE 3aaHUsl Ha IIPOH3BOICTRO HECTaHJapTHOTO 000PyYIOBAHUS, CPEJICTR



1. OBIIAA XAPAKTEPUCTHUKA IIPOT'PAMMBI
1.1.  Heas peamu3anud NporpaMmbl

Ilporpamva  umeer memsio  QopmupoBaHue y  cnymatenedl  npodecCHOHATLHEIX
KOMIETEHIHH, HEOOXOAMMBIX JULS BBIIOTHEHMS HOBOI'O BH I IPO(ECCHOHANBHOMN [Ies TeILHOCTH
B 00IacTH XHMHYECKOH TEXHONOTHH HE()TEXMMHYECKMX TMPO3BOICIB M ITPOM3BOJCTRA
COBPEMEHHBIX MATCPHANIOB, IPHOOPETEHHS HOBOH KBATH(DHUKAIMHE «HHKEHEP-TEXHOIOT» Ha Hase
BBICIIETO €CTECTBCHHO-HAYYHOIO MM TEXHHYECKOTO 06pa30BaHusL

basoBeMH 1 OcBOeHHS TIporpamMmbl  «XUMHUUYECKas TEXHONIOIHS B HEPTEXUMHH |
NPOU3BOJACTBE COBPEMEHHBIX MaTepuanos» spjsorcs OOIl mo HampaBIeHHSM MHMOATOTOBKH
04.03.01 — Xumua, 04.03.02 — Xumus, usuka u Mexanumka MarepuanoB u 18.03.01 -
XuMuyeckas TeXHOMOTHA, cnermanbHocTsM 04.05.01 — dympavedTtansnas u HpPHKITaIHAS
xumust 1 18.05.01 Xumirdeckas TeXHOTOIHsL SHEPTOHACKHIIEHHBIX MATEPHAIOB H H3IEIHI
Kype «Xumudeckas TexHONOTHS B He(GTEXMMMM H IIPOM3BOACTBE COBPEMEHHBIX
MaTepHajioBy  NODKEH  O0eCleYdTh MOHMMAHHME  CIIyIIATEleM  MHOTOYPOBHEBOTO |
MHOTOKPATEPUANTEHOTO XapakTepa 3a/ad CO3/[aHUs HOBHIX TEXHONOTHH, MPEJOCTABUTH €My
3HAHMS M HABBIKH, HEOOXOIMMBIC JUIs IPaMOTHOTO OTHICKAHWSI TOYEK HNPHIOKEHHS HOBBIX
HayYHLIX PE3yIbTaTOB, & TAKKE OKCIEPTH3Bl TEXHONOTHYECKHX pEIIeHHH Ha OCHOBE
YHHUBEPCANBHBIX KPHTEPHEB, BBITEKAIONMX H3 (YHIaMEHTANTBHRIX 3aKOHOB npupomsl. C oToif
[ETBI0 3HAYMTEIBPHOC MECTO B KyPCE OTBEIEHO METOAOIOTHIECKAM BOTIPOCAM HAYKM O XUMUKO-
TexHONOTMYeCKHX  mpoueccax  (XTII):  obocHoBaHMIO ¥ NPUMEHEHHIO  KPHTEPHER
TepMoaunaMudeckoro coeepimencrea XTI, hH3MKO-XHUMUYECKUM MPHHIMIIAM KIACCHYECKHUX
TEXHONOTHYCCKHUX OlEpalui B MX 0a30BBIM MaTEeMATHUCCKUM MOJIEISM; METOOIOIMH aHAH3a
U CHHTE3a TEXHOJIOIMYECKHX CHCTEM CIIOKHOH HepapXH4eckodl CTPYKTYpHl. BhIIelIeHsl Te
ob1He IpodreMbl XUMUYECKOH TEXHONOrHH HEe()TEXMMUYECKAX MPOU3BOICTB, HeyTeno0b H 1
NPOM3BOJICIBA COBPEMEHHBIX MATEPHAIIOB, I[IPOTPECC B PEIIEHHH KOTOPEIX B HaWOOIBINEH
CTETICHH OIIPEJIeNACTCS TEKYIUM YPOBHEM (DYHIAMEHTANBHBIX M IPUKIAIHELIX HCCISIOBAHM.

1.2. XAPAKTEPHCTHKA HOBOIo BHJIA HIPO®ECCHOHATIbHOH
AESATETBHOCTH, HOBOH KBATTH®UKAIIHH

Huskenep-rexHouor (TeXHOI0T)
MoivkHocTHbIe  ofnzamHocTH.  PaspabaTeiBact, TnpUMeHAsS —CpeJCTBA  aBTOMATHM3AIlNH
OPOSKTUPOBAHWS, M  BHEAPSET IPOTPECCHBHBIE TEXHOTOTHYECKHE IPOLECCH],  BHJBI
00OopynoBaHus M TEXHONOTHYECKOH OCHACTKH, CPENCIBA aBTOMATH3AIMM W MCXAHH3ALMH,
ONTHMAaJIbHBIE PEXMUMBI MPOM3BOACIBA HA BBITYCKAEMYIO HPEANPHITHEM IIPOAYKIMIO M BCE
BUJIBI PA3IMYHBIX 110 CIOXKHOCTH pabor, obecneunBas IPOHM3BOACTBO KOHKYPEHTOCIOCOOHOM
IPOAYKIMH H COKpAaIleHHEe MAaTEPHAIbHBIX W TPYAOBBIX 3aTpaT Ha €€ MW3TOTOBICHHE.
YcraHaBnuBaeT MopsI0K BRIIONHEHH pabOT | HOONEPAMOHHLI MapmIpyT 06paboTKe geTaneit
u cOopku u3jienni. CocTaBiieT IAHBl pa3Melnerns 060pyI0BaHus, TEXHHUECKOTO OCHAIIEHMS
M OpraHM3aiii pabo¥MX MECT, PacCUYMTLIBAET NPOM3BOACIBCHHBIE MOIIHOCTH H 3arpy3Ky
obopynoBanus. YuacTByeT B pa3paloTKe TeXHHYECKH OOGOCHOBAHHEIX HOPM BpPEMEHH
(BBIPabOTKH), THMHEHHBIX M CCICBBIX IpaduKOB, B OTpaboTKe KOHCTPYKIMH wu3jendil Ha
TEXHONOIHYHOCTh, PACCUMTHIBACT HOPMATHBBLI MaTEPHATbHEIX 3aTpaT (HOPMBI Pacxoja ChIphS,
oy (habpuKaToB, MaTepUalioB, HMHCTPYMEHTOB, TEXHOJIOIMYECKOTO TOIIMBA, JHEPTHHE),
SKOHOMUYECKYI0  3()(QEKTHBHOCTD  TPOCKTHPYEMBIX  TEXHONOTMYECKHX  IIPOIECCOB.
PaspabarpiBaeT TEXHONIOrHYECKHE HOPMATHBEI, MHCTPYKIMH, CXEMBI COOPKH, MapIIpyTHBIC
KapThl, KapThl TEXHMYECKOrO YPOBHS M KayecTBA HPOMYKIUH H JPYTYIO TEXHONOTHIECKYIO
AOKYMEHTALHIO, BHOCHT H3MCHCHHUA B TCXHHYECKYIO JIOKYMEHTAIHIO B CBA3H ¢ KOPPEKTUPOBKOK
TEXHONOTHYECKHX IIPOLECCOB M PEKMMOB TpousBoicTBa. CornacoBeBaeT paspaboTaHHyIO
JOKYMEHTAHIO ¢ TMOJApasAeneHusaMu npeanpustas. PaspabareiBaeT Texnuueckue 3ajanus Ha
TPOEKTHPOBAHUE CICIHANIBHONH OCHACTKH, HHCTPYMEHTA M IPHCIIOCOOICHHH, TPEIyCMOTPEHHBIX
TEXHONOTHEH, TEXHHICCKUE 3a/[aHKs Ha IIPOM3BOJICTBO HECTAHIAPTHOTO 000PY/IOBANKS, CPEICTB



COCTABIICHHH 3asBOK HA M30GpeTeHHs u IIPOMBIMINTEHHEIE 00pasusl, a Takxke B paspaboTke
IIPOTPaMM  COBEPINEHCTBOBAHMS OpraHusamuy  Tpypa, BHENIDCHAT  HOBOM  Texmukw,
OPTraHU3aHOHHO-TEXHHUECKHX MEPONPHSATHIT 1o CBOEBPEMEHHOMY OCBOCHHIO
TPOU3BOJCTBEHHBIX MONIHOCTEH, COBCPINCHCTBOBAHHIO TEXHOMOTHH p KOHTPOIHPYET HX

Hostiken 3HATE: TIOCTAHOBJIEHHS, PACIIOpSKEHHUS, TIPHKA3bl, METO/IHYECKHE H HOPMATHBHEIE
MATCPHANBl M0 TEXHONOIHYECKOH TOTOTOBKE TIPOU3BONCTBA; KOHCTPYKIMIO H3NENMi wm
COCTaB NPOJyKTa, HA KOTOpble IIPOCKTHPYETCS TEXHONOrHYecKHi IPOLECC; TEXHOIOTHFO
[IPOU3BOJICTBA MIPOMYKITHK TIPEANPHSTHS, IEPCIEKTHBE! TEXHHUECKOro Pa3BUTHS TIPEANpPHATHS;
CHCTEMBI M METOBI IPOEKTHPOBAHHSL TCXHOJIOTHYECKHX TPOLIECCOB H PEUMOB IIPOMU3BOJICTBA;
OCHOBHOE TEXHOJIOTHUECKOE ODOpYNOBaHME M NpHUHUHME ero paboTer;  TexHuYeckue
XaPaKTCPHCTUKH M 9KOHOMHYECKHE TMOKA3ATENH JIYHIINX  OTEYECTBEHHBIX K 3apyOeKHBIX
TEXHOJIOTHH, aHAIOTHYHEIX TIPOCKTHPYEMBIM; THIIOBBIE TEXHOIOTHIECKHE TIPOLIECCHI U PEKHMBI
TPOU3BOACTBA; TEXHUYECKHE TpeOOBaHus, MpebaBIseMEEe K CBEIPBIO, MaTepHanaM, TOTOROMH
NIPORYKUMH; CTAHIAPTHI M TeXHHYECKHe YCIOBHSA; HOPMAaTHBBI pacxoza CBIPESI, MaTepHaios,
TOIINBA, SHEPTHH; BHABI 6paka M CIOCOGEH €T0 IPERYNPEKNECHHS; OCHOBEI CHCTeM
aBTOMAaTH3HPOBAHHOTO [IPOCKTHPOBAHMSA; TIOPANOK 1 METOIBI NpPOBENEHMS MATEHTHEIX

TCXHHKH ¥ TEXHOJIOTHH; COBPEMEHHBIC CPCACTBA BEIMHCIIMTENEHOMN TEXHHKH, KOMMYHUKAIHi 1
CBASH; OCHOBHBIC TPeGOBAHMA OpraHH3aIMH TPyHa TIpH NPOEKTHPOBAHMH TEXHONOIHYECKHX
TPOTIECCOB;  PYKOBOZSIIME MaTepuamsl o paspabotke u odopmrennio TeXHHYECKOH
AOKYMEHTALUH; OIBIT TepPeOBbIX OTCHECTBEHHBIX M 3apyGeKHbIX IPEANpUATHE B ofnacTi

a) Oénacme npogeccuonanvroii OeamenvHocmu BBITTYCKHUKOB, OCBOMBIIIHX IIporpamMmy
npodeccHonamb oM IIEPEIIOATOTOBKH, BKITIOYAET COSHAHMC, BHEIPEHHE H 3KCILIYATALMIO
PHEPro- M pecypcocbeperaiomux, 3Kkomormyecky besonacubix Texmomormit npoueccax
HeTeN00bIYM, HpoM3BOACTRAX IPONYKTOB  HedTeXUMHUYECKOTo CHHTE3a, COBPEMEHHBIX

MUKPOOHOJIOrHIECKOro CHHTE3a, paspaboTky MetomoB oGpamenus c NPOMBIMINIEHHBIMH |
OBITOBEIMH OTXOHAMH U CLIPEEBBIMH PECYpPCAMH



0) Odvexmamu npogheccuonanvroii deamenvHocmu BBITYCKHHKOB, OCBOMBILMX IporpaMmy
npodeccuonansHoH HEPCIIONrOTOBKY,  SIBIISIOTCS TIPONECCEl M ammapathl  XuMuYeckol
TCXHONOTUH, HehTeXUMHH W He(Te100bH; TIPOMBIIUIEHHBIE YCTAHOBKH, BKIHOYAs CHCTEMEI
dBTOMAaTH3HPOBAHHOTO YOPABIICHHS, CHCTEMBI aBTOMaTH3UPOBAHHOIO TIPOEKTHPOBAHHS;
ABTOMAaTH3UPOBAHHbIE CHCTEME] HAYYHBIX HCCIIEI0BAHMIA;

B) Buost u 3adayu npoeccuonanvroii deamenviocmu, x KOTOPBIM T'OTOBSITCH BBITTYCKHHKH,
OCBOHBILHE IPOrpaMMy NpogeccHORaIbHOH IEPETOATrOTOBKH:
—HponsBoszBeHHo-TeXHonomqecxaﬂ;
~OPTraHH3allHOHHO-YIIpaBICHYeCKas

Bemyckuuk, ocroupmuis IporpamMmy  mpodeccuonansuoi; [EPENIOATOTOBKH, B
COOTBETCTBMM C BHIAMH podecCHOHATEHO ACATCIBHOCTH, Ha KOTOpBIE OPHEHTHUPOBaHA
1IporpaMma, JoIKen
OBITH TOTOB permars CIICAYIOLIHE PO(ECCHOHATBHEIE 3a1aTy:
[POH3BOACTBEHHO-TEXHOIOTHYECKA] JEATEIILHOCTE;
OPTAHU3ALMA  BXOLHOTO  KOHTpOISA CRIDBS M MaTepHasoB ¢ [IO3UIOUH  SHepro- m
pecypcochepeskenus npu ux nepepadoTke;
KOHIPOIIb ~ KaYecTBa  BEIITycKaeMmoi MPOAYKUMH ®  pecypco -, SHEpromoTpedeHns
TEXHOTIOTHYECKHX TIPOLIECCOR C HCTIONIE30BAHHEM CTaHIAPTHEIX METO/IOB;
OpraHusalus o0CTyKHBAHUS 1 YUPABTIEHHS TEXHONOTHYECKHUMH IIpoleccamu;
YIaCTHEe B 3KCIUIyaTaluu ABTOMATHU3MPOBAHHBIX CHCTEM YHIPaBIICHUS TEXHOJIOTHYECKHAMH

OpraHM3allHOHHO-YTIPABIEHYECKAS JCATENBHOCT:
COCTABIICHUE TEXHHYECKOH NOKYMeHTaium (rpadukos paor, MHCTpYKUMH, mIaHoB, cMmer,
3aiBOK HAa MaTepuassl u obopynoBanme), a Taxke YCTaHOBIEHHOH OTYeTHOCTH o
YTBEPIKICHHBIM (hopmam;

OPTraHu3anys paGoTBI MAIOTO KOMIEKTHRA B YCIOBHAX JeHcTByOMIEro IIPOH3BOCTRA;
TMOATOTOBKA HCXONHEIX NAHHEIX s BEIOOpa M 06ocHOBaHmS HayYHO-TEXHHYECKUX u
OPTaHM3ANMOHHEIX  PElIeHMH Ha  OcHOBe KOMIUICKCHOrO  aHamHM3a  SKOHOMHYECKO
abdexTuBHOCTH, SHEPro- u pecypcocbepeskenus,

Y49aCTHE B IPOBENCHHH OPTaHM3ALMOHHO-IIAHOBEIX PACYETOB 110 CO3maHuro (peopraHusarm)
TIPOM3BOMCTBCHHBIX IIPOLIECCOB;

Y4acCTHe B pEalH3aLty HOBBIX TEXHOTOTHIECKHX IIPOLIECCOB;

paspaboTka ONepaTHBHEIX IaHOR paboTel  Mpou3BOACTBEHHEX TOApa3ACNe Ui, omenka
PE3YIILTATOB MX JEATENBHOCTH H aHATHS 3arpar;

1.3. Tpeb6oranue i PE€3yIbTATaM 0CBOEHHS POrpamMMer

a) ciywamens ¢ pesyivmame océoenun npozpammer 00cen obadams creoyromumu
oougenpogeccuonanvupimu KomMnemenyuamu;:
- CIOCOOHOCTBIO HCMONB30BATE OCHORHEIE SAKOHEI  CCTECTBEHHOHAYYHEIX [MCIUIUIAH B
IpodeccuonansHoM ACATCNIEHOCTH, INPHMEHSTH  METOJThI MAaTEMaTHYECKOTO aHauW3a W
MOZIETHPOBAHHUS, TEOPETHYECKOTO | IKCIIEPUMEHTAIIEHOTO HCCITEN0BAHMS (OIIK-1);



Clyutamens e pespnomame oceoenus npocpammer  donsicen  odnadame cneoyouwumu
npogeccuonansupimy Komnemenyuamu, cooTBeTCTBYIOmMMIMY BHIaM mpodeccHoHaNb O}
ACATENBHOCTH, Ha KOTOPhIe OPHEHTHPOBaHA IIPOrpaMma:

npouseoocmeenno-mexnonozuyeckas deamenvrocne:

- CIIOCOOHOCTBIO OCYIIECTRISTE TCXHOJIOrHYECKHI MpoIece B COOTBETCTRHH ¢ PerinaMeHToM u
HCIOE30BATE TEXHHUECKHE CPEACTRA ISt H3MEPEHHUS OCHOBHEIX

[IapamMeTPOB TEXHOJIOIHUSCKOTO fIponecca, CBOHCTE CHIPLS | npomykuuu (ITK-1);

- CIIOCOOHOCTBIO YYacTBOBATE B COBEPIICHCTBOBAHHH TEXHOIOIHYECKIX IIPOIECCOB ¢ MO3MIMii
OHEPTO- M pecypcochepeskenms, MHHUMH3A[HH BO3/IEHCTBUS Ha OKpyZaromyio cpexy (ITK-2);

~

- CIIOCOOHOCTLBIO HCIIONB30BATE COBPEMEHHEBIE I/IHCIJOpMaL{I/IOHHBIe TEXHOIIOTHH, IIPOBOOHTE

CEPTHOHKALMH IPOXYKTOB 1 usnennii (I11K-4);

- TOTOBHOCTBIO 0GOCHOBBIBATE KOHKPCTHBIE TeXHHYECKHE pelmreHs IpH  pa3paboTke
TEXHOIIOTHYECKHX IPOIECCOB; BBIOHpATh TeXHHYeCKHe CPCICTBA ¥ TEXHOIOTHH, HANPaBIeHHbIe
Ha MUHUMH3ALMIO @HTPOIIOrEHHOTO BO3/EHCTRIS Ha OKpy:xaromyro cpexy (I1K-5);

- CIIOCOOHOCTBIO CIIEHTE 3a BBILIOTTHEHHEM IIPABHIT TEXHUKH besonacHocTy, mpoussoaCTEEHKON
CAHHTApWH, I10KapHON 6E30MaCHOCTH U HOPM OXpaHEI Tpy/1a Ha IpeIIPHSITHIX (TIK-6);

- TOTOBHOCTBIO OCBaHBaTh M 9KCITYaTHPOBATh HOBOE obopynoBaHue, npurEMaTEh y4acTtue B
HATAXKHBAHUH, TEeXHUYECKHX OCMOTpaX, TEKYIIMX peMOHTaX, IIPOBEPKE  TEXHHYECKOTO
COCTOSTHUA 000PYOBaHHS (IIK-7);

- CIOCOOHOCTBIO  OPraHU30BBIBATE pabory  wmcnonmurtenet, HaxXOmUTb M NpHHUMATEL
YIPaBICHYCCKHE PEINEHHS B 061acTH OPTaHH3AlMH TPy H OCYINECTRICHHY IIPUPOTOOXPAHHBIX
Meponpusitai ([TK-110;

CIIOCOOHOCTRIO CHCTEMaTU3UPOBATE H  0606maTs HHpOPMaIMIO Mo hopmupoBanmio u
HCIOJB30BAHUIO PECYPCOB IPeIIPHSTHS (TIIK-11);

6) obnacmu  suanui YMeHul  u  Haguikos, Komopvie  gopmupyiom  yxasauuvie
Komnemenyuu u 6onee demanvuo pAcKpLisalomes 6 oucyuniunapnom codeporcarnuu npozpamme,

. yMeHHue bopmymupoBats 0cobeHHOCTH XUMHYECKHX
TEXHOJIOTHiA, obmue N PHHLHTIBI SKCIUTyaTanuu
TEXHOJIOTHYECKHX YCTaHOBOK, OCHOBHBIE HaIlpaBIeHHUs
COBEPIICHCTBOBAHUS TEXHOJIOTHI;

. YMEHHE pa3pabaTeiBaTh TeXHOIOrHYecKie HOPMATHBEI, HHCTPYKIIMH, CXeMEbl cOopxw,

MapUIPYTHBIE KapThl, KAPTHl TEXHHYECKOro YPOBHA W Ka4ecTBd MNPOAYKIHM u JIPYTYIO

° BIIafIeTh METOaMH KHHETHYECKOTO aHaiM3a H MOJIETUPOBAHMS
XHUMHYECKHX PEaKTOPOB;

. BJIaZIeTh MEeTOIaMH BEIOOpa u pacuera PCaKIMOHHBIX anmnaparos
H OTPEACIICHAS UX OCHOBHBIX PA3MEpOB;

° HMETh HaBEIKH IIPOCKTHPOBAHHS OCHOBHBIX anmnapaTos
XHUMHYECKHUX MTPOU3BO/ICTB.

. HMETb HABBIKH IPHMEHSTH CPE/CTRA dBTOMATH3ALMH TIPOCKTUPOBAHHS, W BHEIPATE

HIPOTPECCHBHBIE TEXHOIOTHYECKHE HIPOOECCEl, BUAEI OGOPYIOBAHHS K TEXHOJIOTHYECKOH
OCHAaCTKH, CPENCTBA aBTOMATH3AIUN U MEXaHU3ALNH, ONTHMAIIBHBIE PEXKHMET NIPOM3BONACTBA Ha
BBITYCKaCMYI0 NPENNPHATHEM MPOLYKLHIO U Bce BHIBI DasNUYHBIX 110 CIOXKHOCTH pabor,



obecneunBas mpousBoncTEO KOHKYPEHTOCIIOCOOHOH npoayKImy 1 COKpAIECHHE MATEPHATBHBIX
H TPYNOBBIX 3aTpaT Ha e M3TOTOBJIEHHE,

14.  Tpebopanus YPOBHK  mOAroToBKH NOCTynmawmero Ha ody4enmue,
HEoOX0AHUMOMY 1151 0cROeHMs IpPOrpaMMebI
Jlnua sxenaromue ocromts HOIOIHATENBHYIO npodeccHoHambHYI0 IPOTpaMM, JOIKHEI
MMETE BBICIIEE IPOdEeCCHOHATBHO obpazosanue mo HallpaBleHusM nonrotosku 04.03.0] —
Xamust, 04.03.02 — Xumusd, Qusvka u Mexammka Marepuanos u 18.03.01 - Xummgeckag
TCXHOTIOTH, cneumansHocTsiv 04.05.0] — OynnaMenTansHas u IpuKnanHas xumus 1 18.05.01
XUMHYECKas TEXHOMOr ks PHCPTOHACBIEHHBIX MaTePHANIOB U H3Je 1wt

1.5.  Tpynoemkocrs o0yuenus
Hopmarughas TPYI0EMKOCTE 00yYeHHs TT0 maHHOK Hporpamme — 504 waca, BKIOYas pee
BHIBL 2y IHTOPHOM U BHEAY IHTOPHOIH (CaMOCTOSITeJII)HOﬁ) y4ebHo# paGoTer cirymarers,

1.6.  ®opma obyuenus
DPopma 0byuenun — HaCTHIHBIM OTPLIBOM OT paGoThI,
®opma obydenus YCTaHABIIMBACTCS MPH Habope TPYNIEBI CIyuIaTeneid u ¢ukcupyercs B
AOTOBOPAX ¢ 3aKa39HKaMH Ha oKazatie ofpazoBarensHLX yeayr.

1.7 Pesxum 2ansruii
ITpu moGoit (opme 06yueHns yuebHas Harpyska yCTaHaBlHBaeTCs He Gonee 54 yacos B
Hezleo.

2. COAEPKAHUE INPOTPAMMBI
2.1. Yuebusiii MaaH
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£ ayo.
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METOJ
HCCHIeIORaHUTT

~
+

Ocuorrrle 36 20 8 12 16 2 +
[IPOLECCHI "
anmaparsl
He(pTeXUMH-
YECKHX
TPOU3BOICTE
Marepuaro- 36 20 |8 | 12 16 ] ]
BeJCHHE "
TEXHOJIOTHS
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TEXHOIIOTHS
TOIITIMB U Macen

._F,

Ilpoussoncrren- | 36 36 36 I
Hasl XHMHKO-
TEXHOJIOTHYECKAS
NpaKTHKA
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*KII - Kypcosoii npoexm, KP — Kypcosas paoma, PK — Konmponenas paboma, PI'P — pacuemno-zpaguueckas

padvoina, Peg.- Peghepam.

2.2, Hucunnmanapuoe Coep:RaHUe NPOrpaMMebI
JAUCHATIIINHA «HE®TEXUMHYECKHIT CHUHTE3»
Tema 1.Beederue
Poms u macurratm HCIONE30BaHUSA He(TEXHUMHYECKHX UPOLECCOB B pasnmu9HBIX clepax
MATEPHAIBHOTO  Npou3BoAcTBa. ChIpbeBas u SHEpreTHieckas 0asza HedTeXHMHYECKHUX
Ipou3BOACTB. TeHaeHIMH pazBuTHs TEXHOC(HEPEI H BO3paCTAOIIEe 3HAYEH e npobneM pecypco-



H 9HEprocbepeixenns, obecneyenus OezonacHocTH HeTeXuMUYecKkix IIPOHU3BOJICTB, 3AINUTE
OKpYysKalowiei cperr.
Tema 2. Hpoyeccn 2uopousa, 2uopamayun, amepupurayuu

Obwas xapaxreprcruka PEAKLHH dTepHpUKamy 1 rugponusa. TepMoxumus. Tepmonunamuxa,
Biusnne crpoenus CIIHPTAa M KHUCJIOTHI Ha KOHCTaHTy paBHOBecus. Kunermxa u KaTaus.
Bnusune crpoenns CIHpPTa M KHCIIOTHEI Ha KOHCTAHTY CKOPOCTH peakium. [Ipumenenne
CIIOKHBIX 2GHUPOB.
Peaxropa mms TIPOBENICHHUS  peaxiiuif STEPHGHKALNA HepHOmHYECKOro U HEIPepLIBHOIO
JEHCTBHIA.
[IpuHiMnuansuas TCXHOTIOTHYECKAs CXeMa YCTAHOBKU IONyHCHHA STHIIALETaTa sTepubuKame]
YKCYCHOH KHCIIOTEI 3TAHOIIOM.
Ceprokucnorras THApaTalus STHIIEHA,
Ipsmas rumpatauus sruena, CpaBHenme MeTon0B IPSMOA M CEPHOKHCIIOTHON THpaTal[{H.
[Ipombmrensoe [IpEMEHEHHE 000HX METOIOB.

Tema 3 Honyuenue tenona u auemona KymonvHvIm cnocoéomy
O6nactn npumenenmus (eHona u pasmmuHBle CcrOCOBES €ro nomyuenus. IIpenmymectsa
OKHCIHTENBHOTO cmocoba nomydenus ¢enomna. I' HAPOICPEKUCHBI CIOCOD Kak Kiaccuayeckmii
IPUMEP HeDTEXUMHYECKOro IIPOM3BOJICTBA C KOMILIEKCHEIM HCIIONb30BAHHEM  CBIPBAL.
Panukansno-ienwoit mexammam OKHCIICHUS H30IIpONUIOeH301a B THAPONEPEKUCH, 0COGEHHOCTH

MCXaHU3Ma  OKHMCIIEHHS, NPOLYKTHI PasTHYHBIX HalpaBleHHH.  ABTOOKHCIEHHe,
HHUIMHPOBAHHOE OKHCNIeHHe. PelleHHe 0CHOBHO XUMHKO-TCXHONIOTHYECKOH 3a/laq mpu
OKHCJIEHUH H30IIPOmUIbeH3ona: a) KHHETHKA;

6) TexHONOrHYecKHe TIPUCMBL,  CBA3aHHBIE C  HEYCTOHYHBOCTEIO THIPOIIEPEKHCH
u3onponunbeHzona (bpaxunonuposanue, IpoduIb TEMIEpPaTypel). BriGop peaxTopa.

HPONYKTOB KpeKkHHra H-OyTaHa. Anmaparyproe O(OPMITEHHE, TeXHOMOrHYeCKas cxema
TCPMHYECKOTO KPEKHHTd, OCHOBHBIE IPONYKTEI H WX cBoicrBa. Kokcosamme HEDTSIHBIX
ocTatkoB. Hasnayenue mporecca, CBIPEE. THIIBI yCTaHOBOK KOKCOBAHHS HE(TAHBIX 0CTATKOB.
Cxema ycTaHoBKH HEIPEPEIBHOTO KOHTAKTHOTO KOKCOBaHUS. OCHOREL [IMPOJIH3a: HasHauYeHHe
IIpomiecca, ChIphE, LeNeBble IPOLYKTHI, OCHOBHEE [apaMeTpsl Iporecca.

Karamutuyecknit KPEeKUHT He(QTAHBIX (paxumil. Hazmauenye nponecca, CeIpe€. Peaxnum

OCHOBHEIE MPOIYKTHI KPEKHHra, BeIX0 GeH3uHa ABTOMOOHIIBHOTO, aBHAIIHOHHOTO.

Hasnauenue, cepné xatammruyeckoro pudopmusnra. Ienessie IIPOAYKTEL, MX XapaKTEePHUCTHKA,

XuMM3M B TepMomHHAMHKA pouecca.  Katanusaroprr PUPOPMHUHra ¥ MexaHH3M mx

KaTaTHTUYECKOTO NEHCTRHSL.

OcHoBBI ynpaBnenms poneccom. IIpoMenmnesnsre yeranoskn KaTaITUTHYECKOTO pu(opMHHTa
Tema 5 onyuenue ousununa no Jedeoesy,

OcHoBHBIE U 1M0GOYHBIE PCAKIUHA, TIPOTEKAIOIINE NPH HONYYEHHH NHBMHHIA M3 9TaHOJa TI0

JleGeneBy. Pemrenme ocHoBHOM 3alladl  XUMHMYECKOH TEXHONOTHH Ha OCHOBE a”Hanmusa

JHMHTHpPYIOWEH cTafuu nportecca. [IpHHIHIHANBHAS TCXHOIIOrHYECKas CXeMa MPOMBIIIIEHHOH



XPaHCHUS M TPACTIOPTHPOBKH,
Tema 6 Hpoyecen euopuposanus u Oezudpuposanus.

Herunpuposanue H-Oyrana. OcHoBHAas i 000YHEIe peakimy. DopmymHpoBKa ocHOBHO} 3aJauu

XHMHYECKOH TEXHOJIOTHH, AHaus OCOOCHHOCTEH TepMOTHHAMUKE PCaKINK HA KAYeCTBEHHOM H

KOJIMYCCTBEHHOM ypoBHe. Kunernia ponecca. Bribop PCaKTOpa, NpueMs! mogBoma Teria B

30HY peakumu. IpuHunnmanmsnas cxema TPOMBIIUIEHHON YCTAHOBKH.

Herunpuporanue Oyrema — 1 no Oyrammesa — 1,3, OcHOBHAS ¥ m0GounLe peakium.

Ocobennoctu TCPMONMHAMHKY Ha KaYeCTBEHHOM X KONHIECTBEHHOM ypoBHe. Kumeruka

liponiecca.  Berbop peaxtopa, POIB BOJIHOrO mapa B TIOMICPKAHUH BBICOKOH aKTHBHOCTH

KatamusaTtopa. Pereneparms KaTaju3aropa.

Hpusnunuansias cxema IPOMBIIICHHOH YCTaHOBKH.

Ocobennocru ACTHIPHPOBAHHUS  LHKIOTeKCaHa 1o CPaBHEHHIO C  JeruapHpoBaHuenm

amidaTryeckux Yriiesonoponos. Memonszosanme stojt Peaknuu B sabopatopun u B

TIPOMEIIIIIEHHOCTH.

AACITUTTJIMHA «XUMHYECKAS TEXHOJIOT WSy
Paznen 1. O6mue BOIIPOCHI XHMUYeCKOH TeXHO010rHN
Tema 1.1. Beedenye
Poms  u  macmrrabi HCHONb30BAHUS  XHUMHYECKIX IPOLECCOB B Pas/HUHBIX cepax
MaTepHAIbHOTO ITPOM3BOCTRA. CrlpreBas u OHEPreTHYecKas 6a3a XUMHUCCKHIX IIPOH3BOJICTB.
Tennenuuu  passurus TeXHOC(hEpsl u BO3pacTatomee  3Hadenue mpobmem pecypco- u
SHEprocOepeKeHus, obecneyens Oesonachoctr  xuMmrgeckux IIPOM3BOJICTB,  3aIHTEHI
OKpYKaroIleH cpessl.
Tema 1. 2. Booa ¢ XUMUYECKOU npoMblINeH O CIMY
OcHoBuble  Hamparmewms MCIIOTIB30BAHUA  BOXBI B XHMHYECKol IIPOMBIIITCHHOCTH,
Pannonansroe nenonszosamme BOIHBIX DECYPCOB B XHUMHYeCKOl NPOMBIIITEHHOCTH.  Bujp
HpHPOAHBIX BOA. IlokasaTtenmn kauecrea BOZIBL JKECTKOCTE BOBI M MCTOIBI €€ yMEHBIICHHS,
Honoobmennas ogmerka BOZbL [TpoMmeimnennas BOJIOTIO/ATOTOBKA,
Tema 1.3. Xumuro-mexnonozuuecrue cucmemol

XuMudeckoe mpomseoncTeo Kak cnoxkHas cucrema. OCHOBHBIE 3Tammy CO3aHUA XHMHKO-
TCXHONMOTHYECKHX CHCTEM (XTC); mpuHUMmEI U obwas crparerns CHCTEMHOTO TOAX0/I4.
Crpykrypras uepapxus TCXHONOTHYECKHX CHCTEM: MOTEKYISpHBIE TIPOLECCE] — MaKpOKHHETHKA
— allllapaTel — IPOU3BOICTBA — II06ABbHLIE OpoOneMsl pa3BuTHs TeXHOChEPEL

Tema 1.4. Ocnognvie NoKasamenu xumurxo-mexuonozuyecxozo npouecca

Knaccupurarms TIPOLECCOB  XMMHUYECKOH  TEXHONOTHH. OynnamenTansabe KPHTEPUH
spdexruBHOCTH MCIIONB30BAHUA CHIPBS U SHEpropecypcos B XTTL. WnuTerpansuee YPaBHEeHHS
Oanarca Marepuanbupix TIOTOKOB B TEXHONOTMYECKHX CHCTeMAX. Iokasatenu pacxopa
PA3ITMYHBIX BHIOB CHIPbS; OTHOCHTEIILHEALL BBIXOI npoxykta. Kpurepuu HHTeHCHBHOCTH XTII.

PasmUIHBIX (OPM 3HEPTHH B THIIOREIX npoueccax. Koadpunuenrrr peobpa3oBanms sHepruy,
Tepmomunamuueckas HEPABHOIEHHOCTh  PA3JIHYHBIX dopm  sHeprum; TEPMOJIMHAMUYECKAs
lIKana KadecTBa TEIIOBOH SHeprum. Huterpanshoe ypasnenne Oamanca suTpommu; poct
OHTPOTIHM B TEXHOTOTHYECKOM Opomecce.  Oxceprus  kax MCpa  MOTEeHIUATBLHOMN
paboTocrnocoGHOCTH cHCTeMEL Ypasrenue Gamanca SKCEPTHH; CBA3B MEKITY MOTEpAMU 9KCEPrun
W TPOU3BOJACTBOM  3HTPOIMH. Kospdunments IIpeodpazoBaHus OKCepruu. OCHOBHEIE
HCTOUHMKH MpPOHM3BOJCTBA SHTPOMHH B TCXHOIIOTHYECKHX TIpolleccax; obmmee BEIDaKEHHE

OcHoBHEIe HalpaBJICHUS  IIOBLIMNIEHHS sbdexTuBHOCTH WCIIONB30BaHUSI  CBIPBEBBIX U
SHEPIEeTHYECKHX pecypcoB. KommekcHoe HCIIONTb30BAaHHE CBIPBAL. OHEPrOTeXHONOrHYeCK e
CXEMBI M HX CYN[HOCTE.

Paznen 2. Xumuueckne PeaKTopkl.



CTallHOHAPHBIX PEXHUMOB, 00IaCTH HX NPHTSDKCHUA M YCTOHYMBOCTE (067TacTH "3aycuramms” 51
"ramenug" PeaKIMH) Ha  mpumepe IK30TEPMHUYECKON  KaTaHTHYECKOH peaKIny,
Monemiposanne mporounsix PCaKTOPOB C HEHOABHKHBIM CJIOEM Karamsatopa W peakTopoB
HACAIBLHOTO  mepeMemuBanus. Crnocobpr COIPSKCHUS  XHMHYECKOTO —TIPEBpAlleHHs
TIPOTCCCaMU pa3NieIeHUs IPOLYKTOB PEaKIH.

CxempI nipomsBozcTRa. Ornepanuonnas u TexHomOrMmyecKay CXEMBI IIPOM3BOJICTBA, OTKPHITAS U
HMPKYIINMOHHAs CXEMBL. Y CIIOBHEIE 0603HATe M anrnapaToB ¥ Mall{H,

Pasnen 3. Baxueitmue HpPOU3BOICTBA
Tema 4.1 ITpoyeccrr nepepabomku neghmanozo coipva

KpekuHra napapunos. Teopus Paiica wa IpMMEpe KpekHHra H-GyTana. TeopeTHueckmii cocrap
[IPONYKTOB KpEeKHHTa H-OyTaHa. AmnnaparypHoe oopmIeHHE, TexHOMOTHUYCCKas cxeMa
TCPMHYECKOI0 KPEKHHId, OCHOBHEIE HPOAYKTBI H HX CcBOMcTBA. KOKCOBaHme HEDTSHBIX
0CTaTKoB. Haswawyenne nporecca, CBIPBE. THINEI yCTAHOBOK KOKCOBAHMS He(TAHBIX OCTATKOB,

ITponeccea, ChIpsE, LeNeBhIe IPOAYKTHL, OCHOBHLIE TapamMeTpsl mpolecea.
Karamuruueckuit  xpexunr HePTIHEIX  (pakmmit. Hasmadenme iporecca, CceIpbé. Peakiuu

PCAKTOP-pereHepaTop ¢ ABHKYLMMCS [IAPHKOBBIM KaranusaTtopoM. Biok PEaKTOp-pereHepaTop
¢ CKMISIIUM CIIOEMY KaTalu3aTopa, TMPEUMYIIECTBA (KMILALIErO CIOS» Tepern LIAPUKOBLIM
KatanusatopoM. IlpuHnunuamsuas cxema KATAITUTHYECKOTO KPEKHHTa ¢ «KUISIHM CIIOEMY.
OCHOBHBIE IPOYKTEI KpPEKHHTa, BEIX0] OeH3uHa ABTOMOOHIIBHOTO, aBHAIIHOHHOTO.
Hasnauenne, ceippé katamurmaeckoro pudopmutra. I{enessre TMPOAYKTEL, HX XapaKTepHCTHKA,
XUMH3M ¥ TepMoAHHAMHKA nponecca.  Katamuzatopsr puOpMHHTa M MexaHusM ux
KaTaIUTHYECKOTO JICHCTBHS.
OcHOBEI ynipaBnenus niponeccom. IIpombliiennsle yeranopku KaTaTMTHYECKOTO pHMOPMHHTa
Tema 4.2 Ipouzeoocmeo ammuara
3HaYeHHe a30Ta B KHBOI npupoze. Ilpo6nema ¢ukcanuu aTMOC(EpHOTO a30Ta: myrosoi,
HHAHAMHIHBIH  crocol, HENOCTATKH HTHX cocoboB. O6nacTu IPUMEHEHHS aMMuaka.
lonyyenue u ouncrka 430TOBOLOPOIHON CMECH.
Tepmoxumuteckoe ypasuenme peakllnn cuHTE3a ammmaka. OCHOBHas 3amaya XUMHYECKOH
TeXHONOrHH.  TepMmomuuamuka wHa KaqcCTBeHHOM  ypoBHe. [lpuunmn  Jle-Illartemse.
TepmonMHAMHKA HA KOJTHYECTBEHHOM ypoene. Mzobapa Bant-T'odda. Birusnue TEMIIEPaTypEI,
AABIICHUS, YHCTOTBI 430TOBOJOPOAHON CMeCH Ha paBHOBecHe. Kunernka. ®opmaishoe
YPABHEHHE CKOPOCTH H  (DOPMANBHEIA MOPSIOK 110 pearentaMm. McTHHHAS KuHeTHKa B
IPUCYTCTBHA  KaTAIM3aTOPa, CYMMAapHBIH MOPAZOK 10 peareHTaM, aHalu3 ypaBHEHH.
Conocraenenue TpeGosanmit TCPMOJIMHAMUKYE M KHHETHKH, BBIGOP yCIOBMIA IIPOBEACHHUS

peaKkIuu.
ObocHoBanne BBIOOpa  peakIHOHHOrO yerpoticrea. Tun peakTopa: anwabaTHYeCKuii —
H30TEPMHYECKUH; pEaKTOp BBITCCHEHHS — CMCUICHHS, peakTOp MEePHONHYECKOro —

HENPEPEIBHOIO JeHCTBHS.



Cxema ycTaHoBKH, € ommcanue,

Tema 4.3 Ipouzeodcmeo azommnoii Kucnonisi
Buzpt a3otHO# kucoTE, e lpaMeHeHue. DU3HYECKHE U XUMHYeCKie CBOMCTRa.
ITepsast cramus mpomecea IONYHCHASA a30THOM KHCIOTBL OKHC/IeHHe ammuaka. Pasnere
HANIPABIICHAS NIPOTEKAHUS PeaKIlii, Tepmoxumud. Tepmomunamuka. KineTuka, DopmansHoe
YPaBHECHHE CKOPOCTH peakIHu, CYMMapHBIH MOPAAOK IO peareHTam. Mcrummas KHHETUKa B
TIPUCYTCTBMH  KaTamu3atopa, CYMMapHBIH [OPATOK 10  peareHTam. AHanM3 WMCTHHHOTO
KHHETHYECKOTO YpaBHEeHHs,
Peaxtop oxucienns. Katamuzaroper. Tun peakTopa: amuabaTudeckmii — HM30TEPMHUYECKHIA;
BBITECHEHUS — CMELIEHHS; EPHOIHYECKHI — HETIPEPBIBHBIIH,
Bropas cramus: okucnenue oxuen 430Ta 10 ;iByoxucH. Tepmomumamuka KayecTBeHHO. Criocofsr
CMEIICHNA paBHOBecHs. TepMoamHAaMEKA OKHCIICHHS OKHCH a30Ta 10 [BYOKHCH Ha
KOIMMECTBEHHOM ypoBHe. KuHeTHKa, Mexauumsn. AHaIIH3 KHHETHYECKOro YDPaBHEHHS.
Tperbst cramgus: abcopbuus IByokwcH azora BOZOH. CxeMa monyuerus pasbaBleHHOH a30THOI
Kucenorel. Criocofs! nonyyenns KOHICHTPHPOBAHHON a30THOM KHCIOTEL

Tema 4.4 Ipouzsodcmeo CePHOI Kuciomsl

DH3HYECKHE W XHMHUYECKHE CBOHCTRA CepHOH KuenoThI ToBapHEIe COpTa CEpHON KHCIIOTEL
O6nactu npumenenms CEPHOH KUCJIOTEL.
Brer chipbst s npoussopcrea CEPHOM KHCIIOTHI, HX [IPEUMYINCCTBA U HELOCTATKHA.
Hurposusii cmoco6 MOMYYCHHS CEePHOM KUCIIOTEL YpaBHeHusT peaxuuii, Amnmaparyproe
odopmienne.

Crocobs1 nuTeHCHpHKAIHHE 0G3KHT, Tunsr neveit o6xura, ux [IPEHMYIICCTBA U HEOCTATKH.
Oxucnenne  nByokucu cepel.  Tepmoxummueckoe YpaBHenue peakuuu. TepMomubaMuka
KaqectBeHHO.  [lpumuuun  Jle-Illaresse, Tepmomunamuxa KOMM4YecTBeHHo. Kuneruka
hopmanbHas, cymmapumt MOPAZNIOK 1O peareHTam. McTHHHAS KuHeTHKa B IPUCYTCTBUH
KaTanusatopa, CyMMapHEBIi MOpSmok 110 PCAarcHTaM. AHAIM3 HMCTHHHOTO KHHETHYECKOro
YpaBHEHHUs. THI peaxTopa OKHCIEHMS: anuadaTuyeckuit — H30TCPMUYECKUH; BBITECHEHHS —
CMEIICHUS; HENPEPHIBHEI — NepPHOIUYECKHUi],
ABcopbuus ceproro anraypuna 98,3%-Hol cepHOi KHCIOTOH. Cxema mpousBojicTRa.
Tema Ipoyeccer 2uoponusa, 2udpamayuu, Imepupurayuu

Ob1mmas xapaxtepuctika peaxuuii sTepuduKauy 1 ruaponusa. Tepmoxumust. Tepmomunamuka.
Briusnue crpoenms CIIHPTa M KHCIOTHI HA KOHCTAaHTY DPABHOBECHs.. Kunernka w xaramms.
Brusiane crpoenus CIIMPTa M KHCIOTHI HA KOHCTAHTY CKOpOCTH peakivu. IlpuMencuue
CJIOXKHBIX 3(DHPOB.
Peaxtopa mis mposenenus Peakuui  sTepudpuKaLum [ICPHOIMYECKOT0 M HENpPEepBIBHOTO
IOeHCTBHSI,
lpunnmmmansmas Texnonorngeckas CXEMa YCTaHOBKH ITOTYyYEHHS STHIIAETATA STepH(pUKaLmet
YKCYCHOH KHCIIOTBI 3TaHOJIOM.
CepHOKHCIIOTHAS rHApaTaHs STHTeHz,
lpsivas runparauus sTHmena. CpaBHenue Metonon TPSIMOH M CEPHOKHCIOTHOH THIpaTamuy,
IIpombninenroe npuMenenme oGoux METOJIOB.

Tema Ilonyuenue genona u AUEMOHA KYMOABHBIM CHOCOGOMY
O6nacty nmpumenenus dbeHona ¥ pasmmuHBIE CHOCOBK €T0 mony4uenus. Ilpermymecrtra
OKHCIIHTENBHOTO crocoba monydeHs denomna. I'npponepexucysnt croco6 xax KJTaCCHYeCKHI
IPHUMEP  HE(PTEXMMHYECKOTO IIPOHM3BOJICTBA KOMIUICKCHBIM ~ HCIIOJIB30BAHHCM  CHIPBA.
Pamnkansro-uennoit Mexaausm oxucienms H30NPONUIOSH307a B THAPONEPEKHACH, 0COGEHHOCTH]

MEXaHH3Ma  OKHCIEHHS,  IPOJYKTHI DPAa3THYHBIX HallpaBICHUH.  ABTOOKHCIEHHE,
HHUIHMPOBAHHOE OKHCIeHHE. PemeHue OCHOBHOI XHMHKO-TEXHOJIOTHYECKOH 3amaud Ipu
OKHCICHHH H30TPONHIGEeH30a: a) KHHETHKa,

6) TexHoMOrHMueckue TIPHEMBL,  CBA3AHHBIE C  HEYCTOHYHUBOCTHIO THAPONEPEKHCH
n3onponunbeHsona (bpaxuroHupoBanue, IPOQHIL TeMIepaTypa1). Bri6op peaxrtopa.



MouHbit MexauusM pacienienus THAPONICPEKACH H30MPONUIOeH301a B IIPUCYTCTBHH KHCIOTHI
JInmutupyromas cramms.  Apamus KHHETHKH TUMHTHDYIOEH cTanuu. Texnonoruueckue
TIPUEMBI IPOBEJICHHUS CTAMHH KHCIOTHOIO Pa3NOMCHUS THApOIepekucH. [[Ba BapHaHTa OTBOIA
Tem1a. TUIIBI peakTopos.
Tema Honyuenue dusununa no Jlededesy.
OcHoBHBIE B TT0G0YHBIE PCAKLAH, NPOTEKAIOIIAE NPH IONYYeHHH MUBHHHIA U3 3TaHOmNa 10
JleGeneny. Pemrenme ocHOBHOM 3aladu  XHMHYECKOH TEeXHONOTMH HA OCHOBE aHAMM3A
JUMHTHPYIOLIEH CTaanu Tpotiecca. JIpHHIHIHATLHAs TEXHOIOTHYECKAs CXeMa IPOMBIIUIEHHOH
YCTAaHOBKH IIOJIYyYEHHS AUBUHHIA 1O JleGenmery. O6nacru IIPUMEHEHHUS TUBUHUTA. Y CIIOBHS ero
XPaHEHNS U TPaCHOPTHPOBKH,
Tema Ilpoyeccw zudpuposanus u dezudpuposanus.

Hernapuposanue v-6yrana. OcHosHas 1 OOOYHEIE peaKIuH. DopMyTHpOBKa OCHOBHOM 3a1auK

KOMMIECTBEHHOM yposHe. Kuuetuka mpomecea. Beibop peaxropa, mpuemsr nomsona Temna B
30HY peaknuu. [TpuHnunuansuas cxema TIPOMBILUIEHHOH YCTAHOBKH,

Herunpuposanue Gyrena — 1 no Oyramuera — 1,3. OcHoBHas wu MOOOYHbIE pEaKIHH.
Ocobennoctn  TepMmouHAMHKH Ha Ka9CCTBEHHOM H KONMYECTBEHHOM ypoBHe. Kunermka
npouecca. Bribop peakTtopa, ponms BojsmOro llapa B TIOIJIEpKaHHM BBICOKOH AKTHBHOCTH
Katanusatopa. Perenepanus karanusaropa.

[IpunnunuansHas cxema IpOMBIIIICHHOM YCTaHOBKH.

OcoGennoctn  merumpuposanmus [IMKIOr€KCaHa 110 CPaBHEHHIO ¢ JCTHIPUPOBAHUEM
aMi(paTHYECKHX  YIIEBOIOPOOB. HcnonbsoBanne s1oit peaxmmu B NIabOpaToOpUd U B
TIPOMBIIIIEHHOCTH,

AACLUILIAHA «OCHOBHBIE IIPOLIECCHI n AIITTAPATEI
HEOTEXUMUYECKHX ITPOU3BOICTB»

Paznen 2. TTponeces: u annaparel XUMHYECKOH TEXHONOIHH

Tema 2.1. I'uopocmamura

I'mnpasnuka.  Tumpocratuka.  [Tonstue naenedus.  IIpuHLMN — craTuky, Brison
nubdepenInaNbHEX ypaBHeHuii PaBHOBeCHs Difiepa Ha OCHOBE NPHHIMITA CTATHKH, OcnoBHOE
YPABHCHHE THIAPOCTATHKH, (PH3UYECKHH CMBICIT BXOMIAIHNX B HEro BEJTHYHH,

3akon [Ilackans. ITpuauun COOOUIAIOMINXCS  COCYIOB. Ilpumenenne sakoma Ilackams wu
CIIC/ICTBHS 13 HETO: MAaHOMETPEL, Ibe30METPEL, BOZomepHbIe cTékna. I'naponpeccer.

Tema 2.2. T'uopodunamura

I'mapomunamuxa. TlousTHs PACXOM M CKOPOCTB JBHYKEHHS JKHAKOCTH, HX Pa3MepHOCTS.
Huddepennnansusie ypapuenns npmenus Oiitepa, BX BLIBOJ HA OCHOBE IPUHIKAIA JUHAMHKH,
Bemon 3akoma BepHymwiM Ha ocHOBe HHTETPUPOBaHHS OU((epeH[HATHHEIX YPaBHEHHH
IBHXeHUs Olnepa. OuaMueckdii cMbIcH BXOIAIIMX B ypaBHeHHe BepHymmm Bemuumm.
YpaBHeHHe crmomHoCTH CTPYH.

PesxuMEl nBrmkenus sxumkocty u Kputepuit Pelinonbica. JlaMuuapHoe mBmsKenme JKHIKOCTH.
Bripaxenne ckopocti nro6oro CaMOIPOU3BOILHOTO MPOLECCa H €ro MPHMEHEHHe s pacyeTa
CKOPOCTH IBHXKEHHS OTHENBHBIX CIIOEB JKHIKOCTH. Pacnipenencuue cxopocreit mo cedenmo
MOTOKa TpH JAMHHADHOM MABIDKEHHH. [ paduk pacTIpe/ienienns  CKopocTe#f MOToKa mpH
JIAMUHAPHOM U TypOYICHTHOM ABHKEHUH, CPEIHSS CKOPOCTh MOTOKA.

Msmepenne  ckopocTH  jBmKeHHS — moTOoKa 1 pacxonma  JKHMAKOCTH € [OMOIIBIO
THAPOJMHAMHYECKUX TPYO.

Tuner cyxarommx ycrpoiicts: MepHas nuadparma, comwo, Tpy6a Bentypu. Onpenenenne
Haropa N0 u I0CIE CY/KAIOUIETr0 YCTPOHCTBA C MOMOILBIO audmanomerpa. Onpenenenne
CKOPOCTH MOTOKA ¢ IIOMOIIEIO MEpHOH aradparmoL.

Tema 2.3. Tennoswie npoyecce:
Ternmorere nponeccrr. TemnooBmen. HBuxymias cuna Termmoobmera. TemmnepaTypublii rpanuenT.
Tenyorle Gamamcel.  OcHoBHOe YpaBHCHHC Teruionepenaun. Ousnueckuii cMbIci o6nero



Koathunuenta Tennonepenagn. Koapduuenr temmooraun. Tennonepenaua gepes IIJIOCKYIO
METAITHYECKYI0  CTEHKY TpH  MOCTOSHHOMN TeMIepatype  TeroHocuTenel.  Cpenumii
TEMTICPATYPHEIH HANIOD ITIPH NpPSAMOTOKE W IpOTHBOTOKE. Tpu anementapusix crocoGa
PacIpoCcTpaHeHHs Tera; TEITONPOBOAHOCTE, KOHBEKIIHS, TEILTOBOE H3JIyueHHe.

Arnmaparypa g TennooGMena, Harpegaromue u OXJ@KIAOIINE ATCHTEI, HX TEIUIO(PH3UYECKHE
cBoiictea. TemmooGMenHuKy, mx THIIBL, YCTPOHCTBO, HMpeUMYyINecTsa u HemocTtaTku. CriocoOsr
KOMIIEHCAUMH HEPaBHOMEPHOIO Pacllupenns TpyOHOro H  Mexrpy6HOro IPOCTpaHCTBA
TEII00OMEHHHKOB.

Tema 2.4. Maccoouennwie npoyeccol

MaccooGmetnpie IPOLECCHl, BH/BI IIPOLECCORB Maccomepenaun. Ilparumo ¢as. daszoroe

METOJIOM.

ITeperonka sxmakocreit. IIpocTas meperomnka, ompenencuue. Ileperonka GuHapHON cMecH Ha
AarpaMme: «TEeMIepaTypa - COCTas llapa — COCTaB — >KUIKOCTH» M Ha JuarpaMMe: «cocTar
KHJIKOCTH - cOCTaB Ilapay». PaBHosecme Mexny ¢azamu. HemocraTku IIPOCTOH IEperoHkH,

HepemHKa ITOJT BAKYYMOM, C BOISHBIM mapom, ¢ HHEPTHBEIM rasoM, Kakue YCIoBUA IIpH 3TOM
H3MEHSIOTCY.

KOJIOHHEL HETpEpBIBHOTO sielicTBus. Iloctpoenue pabounx muHMA Ha muarpamme «y-X» H
HAXOMICHHE  9MCNA  TCOPETHYECKHX TAPENOK  KONOHHEL drermoBoe  wmeno.  Pacuer
MHHHUMAJIBHOTO B pabodero ¢rerMoBoro umea.

Ilepnomuyeckas pextuduxanus, Pexumpl PabOTBI KOTOHHEL a) IIPH TIOCTOSIHHOM (DJIErMOBOM
4UCIIE; 6) IPH OCTOSIHHOM COCTABE JIHCTHILISTA.

YCTPOHCTBO PasTHYHEIX THIIOB KOIOHH: HACalloYHBIX, TAPENbYaThIX (CHTYATOTO, KOMIAYKOBOTO
H KlananHoro tumna). Ilpenmyuiectsa u HeocTatku PasIUYHEIX THITOB KOMOHH.

OcHOBEI pekTH KA MHOTOKOMITOHEHTHEBIX CMECeH.

Abcopbunst. PaBroBecue mpu abcopbuun. Matepuansnsit 6amanc nponecca abcopbuuu,
Ckopocts abeopbuun. Crsizp Ko3thbunmenTa Maccorepenadn ¢ KosppuUHeHTaMH MaccoOT A,
Yerpo#icTtBO  pasmHuHEIX THIOB abcopbepoB: moBepxHOCTHEE, [UICHOYHEIE, HacaJo4YHEIe,
TapenbyaThble, paclblIHBAIONIHE,

ObnacTu nprMenenys: pasmymbIx METOIOB Pa3/IE/IEHHUs] CMECEif BEIIeCTR.

AUCHUAITIIINHA «MATEPHAJIOBEIEHUE " TEXHOJIOT ST
KOHCTPYKIIMOHHBIX MATEPHUAJIORB)

1) Knaccuduxarms KOHCTPYKIMOHHBIX MaTepHanos;

2) CaoiicTBa MeTaIOB U CILIIABOB;

3) OCHOBBI TCOPUH KPHCTAIITH3AIMA METATIOR H CILJIABOB;

4) JluarpamMmbl cOCTOSHHS OMHAPHBIX CIUIABOB pasTHIHEIX THUIIOB;

5) Kommonentsr u passr AHArpaMMBI COCTOSAHHS JKENE30YIIePOAUCTHIX CIIJIaBOB;

6) Tepmuueckas u XUMUKO-TEPMHUYECcKas 00paboTKa METAIOB CIIJIABOB;

7) Knaccnduxammst u MapKHpPOBKa KOHCTPYKIMOHHEIX CTaNIeil;

8) Krnaccupukauus 4yryHos u ux IPOH3BOJICTBO;

9) HuctpymenTaneHsie cTamm u CILJIABEI;

10) Jlerxue nBeTHbBIE MeTAMIE! 1 HX CILJIABEI,

11) TsoKenble UBETHBIE METAIIBL i X CIITIABEI,

12) ITnactmaccsr;

13)  Hpesecubie maTepuansr;

14)  Crexio u xepamuka.



15)  Uctopuueckuit 0030p puMeneHus KOHCTPYKIIHOHHEBIX MaTepHAaIoB;
16)  Okcrutyaraumonnsie cpoifctna KOHCTPYKIIMOHHBIX MaTepHAIIOR;

17)  Maxkpockornmueckuit aHaITH3;

18)  Cranu u crmassl ¢ 0co6EMu CBOMCTBAMH;

19)  Tepmomexanuueckas 00padoTka MeTaIIOB ¥ CILIABOB;

20)  MenHo-HuKeneREIE CILTaBEL;

21)  Vsyueune dmsnueckux croiicTs JIPEBECHHEL;

22)  Tlopoku npeBecHHHbI

23)  3ammra IpEBECHHEI OT YBI&KHCHH, 3arHUBAHHAS M BOCTLIAMEHEHHAS
24)  DroHOMHueckas 3¢ dexTHBHOCTE TpUMeHeHMS nacTMace;

25) Cwurannsl

JAUCHUTIIIMHA «BBICOKOMOJIEKYJISIPHBIE COEJJUHEHMU 5T»»

1) Bsenenwe. IIpenmer HAayKH O BBICOKOMONEKYISIPHBEIX COeNMHEHHSX. Mecto HayKu o
[IOTAMEpax B PNy NPYyTHX XHMHYECKHX NUCLHILIHAH, Kparkast wucropuueckas CIIpaBKa.
OcHoBHBIE TOHATHA M onpenenenud. Ilpunnumner xnaccuburauum IONMMEPOB. Baxkreiimme
KJIACCBI ¥ TIPEICTABUTENH IIPUPOTHBIX H CHHTETHYECKHX IIOJIMMEPOB,

2) XapakTepHCTHKHM H30IHPOBAHHBIX Makpomonekyi. Ilepeuunas xumuueckas CTPYKTYypa.
CTepeoxumus MakpoMoseKys.

Cpennsis mnHa nemu (cp. cremens TOMMMEPU3ALNH, CD. MOJIEKYIIIPHBIE MacChl, MOJIEKYISIPHO-
MACCOBRIE  pacnpelieNieHns, Crocobbl ompemeneEus MM u MMP).  Koupopmaimu
MaKpOMOJIeKysl. I'mbxocTs Makpomonekyr. Momesbbie npencrasnenud. Korndopmaumonnas
CTaTHCTHKA. KONHYeCTBEHHBIE XapaKTEePHCTHKE THOKOCTL [lonsitue o crartucTHYeckoM
cerMeHTe. CBs3b THOKOCTH ¢ XUMUYECKUM CTPOCHHEM IICIIEt.

3) Pactpoprr momumepos. Ocobennoctu PacTBOPOB NOMUMEPOB. TepMoaMHAMUKA pacTBOpoB
HNOTUMEPOB. YpPaBHEHHE COCTOSHHS pacTBOpoB. O-ycnosust. Kondopmarmu MEKPOMOJIEKYJ B
pacteope. Crenenb nabGyxanus knydka. Konuenrpauuonnse PEAKHUMBI pacTBOpoB. DazoBkie
PABHOBECHS B PacTBOpax IONMMEpoB. [ mapomuHamuka PacTBOpPOB monumepoB. [IpakTudeckoe
HCIIONB30BAHUE BUCKO3UMETPHUH.

4) Tlomumepurie Tema. ArperatHble u hasoBble cocTosHUA TOMEMEpOB. Hanmonexynapras
CIPYKTypa aMOp(QHEIX M KPHCTAIHYECKHX HOMUMEPOB.  OpHEHTHPOBAHHOE COCTOSHUE
aMOP(HBIX ¥ KPUCTALIHIESCKHX NONMUMEPOB. DUIUYCCKHE COCTOSHUS aMOP(HBIX TONHMEPOB.
Tepmomexanudeckuit  MeTon — MccIeIOBAHMS Tepmomunramuxa CTEKI000pasHoro  u
BBICOKOI/TaCTHYIECKOTO COCTOSHHA. Bsi3ko-Tekydee cocTosuue nomuMepoB. IInactudukamms
NONUMEPOB.  PenaxkcanumoHHble sBieHHS B AehOpMALIMOHHOM — TTOBEjleHUH IIOJTUMEPOB.
Bomysxnennas anactuysocts.

Cunres nonumepos. Paguxanbnas MOJIMMEPHU3ALUS H COMOTMMEPH3AIHSL.

- Ilenno#t M CTymeHYATHIH MeXaHM3MEID 00pa3soBaHHs MakpoMoJeKyi. Tepmonnunamuka
nonuMepu3anud. V3MeHeHne sHTANLIHE U SHTPOIHE B IPOIECCE HENHOM MONMMEPH3AalHH,
THomamepusanuorHo-1emomMeprsanonHoe paHoBeche.  Ilpepensmple  Temmeparypsr
nomumepusalun. [lpenensnas konnenTparms MOHOMEpA.

- CpoboaHo-panukansras NONIMMEPH3alUsl.  DJIEeMEHTapHBlE  CTa uH nporecca.
CKIOHHOCTE MOHOMEPOB K pamMKambHOMN HNOUMCpH3anuy. - CBA3b MEKIY aKTHBHOCTBIO
MOHOMEPOB H HX PaJMKalloB B IIOJHMMEPH3ALIHH,

- CrocoGbl  MHHIHUPOBAHMS  pajMKambHOl NOJTUMEPH3alUMu  (BelECTBEHHOE
MHUIIMHPOBAHHE; (OTOMHUUMMPOBAaHHE H T.J1.). BemrecTsenmnre MHULMATOPEI;  BEIGOD
HHUIHATOPA IPUMEHHTEIIEHO K YCIOBHSM MOJTMMEPU3AIIHH.

- Kunernka nonumepmzarun. OcHoBHEIE AONYIIEHHs, JICKAlIHe B OCHOBE BLIBOJA
YPaBHEHHH  CKOPOCTH  IMOIUMEPH3ANUH. BrIBoJ YPaBHEHHS CKOPOCTH  pajMKalbHOM
TOMHMEPH3ALMK Ul MaNBIX cTeneHel npespamenns. [Tomumepusarus IpH IIyOOKHX CTEIEHAX
npeBpaieHus. «I'ens»-adpexrt.



- Kunetnueckue cootnomenns ms CPEIHEH CTENEHU TMONMMepH3aIuu, Yyer peaxknu,
OCTONKHAIOIHMX POCT Helu (peaknuu nepenayn). Brusaue paznmuunbx dakTopoB Ha cpenmroio
ATHHY TNy (TeMIepaTypa, KOHIeHTpaLHs HHALMATOPA, IPUPOJIA PACTBOPUTENS | T.J1.).

- Papuxansuas conomumepusanms. OcrosHpe AONYINCHHUS, JISIKAIIHE B OCHOBE BBIBOIA
YPaBHEHHS COCTaBa COIONHMEPA IIPH MAITBIX CTEIIEHSX NIPEBpALIEH U,

- Huarpamma  cocrasa comommmepa.  KOHCTaHTEL  comomMMepH3aIuy. Metonsl
OIPEJCIICHAS KOHCTAHT colonuMepusanun. Cxema «Q-ex.

Cunres nonumepos. Honnas u HOHHO-KOODAUHALHOHHAS MOJIMMePH3ANHSL.

- 1. Vonnas nomumepmsauus, ee BHIsI B 3aBHCMMOCTH OT NPHPOIEI MOHOMEpA H THIA
IPHMEHAEMOTO KaTaIH3aropa.

- 2. Katuonnas monumepusanms. Karanuszaropsr u CokatanmusaTopel. Cxema mpouecca
KaTHOHHOH TIONTHMEPH3alIuY (Ha TIPHMEpE CHHTE3a nonuu3obyTunena). Kuneruka mponecea.

— 3. AHMOHHAs HONMMepH3aLHs, TPUMEHACMBIC B PCAKIMH KaTalu3aTopkl. OCHOBHBIE
CTalH H KHHETUKA 1porecca. [lonaTie o “kuBbIx nemsx’”,

- 4.Cunres CTEPEOPETYISPHBIX TIOJIMMEPOB. Crepeoperynsipasie H30- H
CUHIHOTAKTHYCCKHE  NONUMEPBL.  [IpPHHOHNEI  cuHTesa CTEPCOPETYIAPHEIX  MOJUMEPOB.
Crepeocnenuduaeckie 3¢ deKTEl B panuKambHON 1 HOHHOMN OJIHMEPH3AITHH.

- 5. AHHOHHO-KOOPIHHALHOHHAS TMOMMEpPH3ans Ha KaTanusaTopax Llurnepa-Harra,

- 6.Criocobbl  mpoBenenus PCaKLMH  MONMMEPH3AUUH M CONOTMMEPH3ALMH.
[lomumepnsaums B Mmacce, [Momamepuszanus B PacTBope (pasiH4HBIE BaPHAHTEHI MeT0/1a).
[omumepusanus B sMmyascum u B cycnensuu. Beibop wuHHnuaTopa wu KatanusaTopa B
3aBUCHMOCTH OT THIIA IOITYYCHHOH 3MYyIIBCHH,

- 7.CpaBHeHHE YHCTOTHI HOJIMMEPOB, IIONYYCHHEIX B OMYJIBCHOHHOM, CYCIEH3HOLHOM
TOMMMCPHU3ALMH, TONUMEPH3AME B PAacTBOpE, C LIPOAYKTaMH IIONHMEPU3ALHH B Macce
MOHOMEpa. OLeHKa 3KONOTHYECKOM HANSKHOCTH METON0B. Bimanue Ttemmeparypsl Ha
MOJICKYJIIPHBIE MACCHI IPOIYKTOB IIOIMMEPH3ALHH.

Iomukonaencamus,.

1. Peakuns nonukonaencaunn, ee ocHOBHEIE 0COGEHHOCTH, OTIIHYHE OT PEAKIIMH
TTONTUMEPU3ALHH.

- 2. CTpoeHHE MOHOMEPOB, CIOCOGHBIX BCTYylIaTb B DPEAKLHIO MOJTMKOHACHCAIIWH,
DOyHKIMOHATLHOCTE MOHOMEPOB H HX CIOCOOHOCTH 0GPA3OBBIBATB JIMHEHHBIE H CeTYATHIE
nonuMepsl. Ilpumepsr.

- 3.Kuneruka nommkommencauun. PaBHOBecHas H HCPaBHOBECHAS IIOTMKOH/IEHCALIMS,
TOMO- 1 reTepononuKonaecaus. [Tpumepsr.

= 4. CnocoGbl mpoBefeHHs NHHEHHOM IOIMKOHACHCANMH B Macce MOHOMepoB ( B
pacliaBe), B pacTBope, B IpaHuIle pasiena a3. OcoGeHHOCTH MOMHKOHIEHCAHH B rpaHulie
a3: ckopocTh Imponecca, 0GpsIB UCITH, BETHIHHBI II0JIyYaeMBIX B PeaKIHH MOTIEKYIIAPHEIX Mace
MOJIAMEPOB.

- 5. CunTe3 OnoK- W MPUBHTEHIX CONOIMMEpPOB. Mcrone3oBanne MONHKOHNEHCALMH ©
KHBBIX LENCH OMMMEPOB Ul CHHTE3a  3TOrO Kjacca comomuMmepoB. [loHsTHe o
TE€PMO3IACTOIIACTAX.

XumMuueckne peakiul H XHMHYECKHTe HPEBPALEHHS TT0JIUMEDPOB.

1 XuMudeckue peakiuu, He IPHBOIAIINE K H3MCHEHHIO CTENEHY [TOIUMEPH3ALHH
MaKpOMOJICKYI: IOJHMePaHAIOTHYHEIE TIPEBPAIIEHUS 1 BHYTPHMOJIEKYJISPHEBIE
ICPETPYIITUPOBKH.

- 2. OcobeHHOCTH NpOTEKAHUS peaKimit [TOTMMEPAHAIOIHYHBIX MTPEBPAIIEHUH ¢ yIeToM
POJIH JIOKIBHOTO OKPYKEHHS IPYII B IEH, H3MEHEHHS PEaKIIMOHHON CIIOCOBHOCTI IPynn 1mo
MEpE NpoTekanus mpouecca. OTIHYHE NOMMMEPAHATOrHIHBIX IpEBpallleHUH 0T peakuuii
COOTBETCTBYIOIIHX (YHKIHOHATIBHEIX TPYIII B HHU3KOMOJIEKYIIPHBIX COEIHHEHNIX.

— 3. XuMHYECKHE peaKlWH, MPHBOMSIME K H3IMEHEHUIO CTEIICHH TIONUMEPH3ALIHH.
Peaknuu nectpykuus u crumsanus ITOJIMMEPHEIX IENeii. '



-~ 4.DusnyecKas JECTPYKUHS MO BIHUSIHHEM TCIUIa, CBETa, MEXaHUYECKOI0 BO3/IEHCTBUS
Ha nonuMep. CriocoGsl 3aluTEL OT (husuueckoit necrpykunu IpH (pOPMOBAHMH M 3KCIUTyaTAL[MH
MOTUMEPOB H U3ACIIHA U3 HHUX.

- 5.XMMHYeCKas THIPOINTHYECKAS ACCIPYKIHS TE€TEPOLENHBIX MOTHMEDOB. IIpumepsr.
Peaxuun anumgonusa, aMUHOIIN3A, TIIMKONK3a, KK PEaKIMH THAPOIHTHYECKOTO THIIA H HX poJlb
B TIOITyICHNH [IONHKOH/ICHCAIMOHHBIX I0JIMMEpPOB,

- 6. XuMHYeCKas OKUCITHTEIbHAS ACCTPYKIHUSA, MEXAHU3M PEeaKIUi OKHCIeHHS [IOJIMMEPOB
Pa3IHYHOrO XHMHYIECKOTO CTPOCHUS . AHTHOKCHIAHTHL

JAUCIHHUIIIIMHA «KOJUIOUTHAS XUMMUS»

1. Mouekynsipuble B3anMoei cTBIS 1 ocodble cBoOiicTBA noBepxXHoCTeH pasaena gas.

ls YCIIOBHE CYINECTBOBAHHS YCTONUHBOL TPaHuLbl paszfena a3 B OJHOKOMIIOHEHTHOI
cucreme. CpoOomHas MoOBepXHOCTHAS sHeprus. [lToepxmocTHOE HaTsDKCHUE, CHJIoBas M
SHEPICTHYECKast TPAKTOBKH, €IMHMIEI H3MepeHus. OmpIr Hrompe. TIpuumMHEI TOSBICHUS
cBOOOMHOM  moBepXHOCTHOI SHEPrMH  Ha  rpaHune pasgena (a3,  OcobeHHOCTH
TEPMOTMHAMUYIECKOTO0 COCTOSIHHS BEIIECTRA B HOBEpXHOCTHOM citoe. IToHsaTHe 0 noBepxHOCTH
PasphblBa H pasfesAIoIeH I0BEPXHOCTH, MeTox H3GBITOYHEIX TEPMOIUHAMUYECKHX QyHKIMH (O,
€, 7)) MOBEPXHOCTHOIO CJIOA 110 I nbocy. O6obmennoe ypasuenue IIEPBOTO H BTOPOr0 3aKOHOB
TEPMOJIHHAMUKH IS IIOBEPXHOCTH paszena has.

2. Biusnue TemmepaTyps! Ha H3GBITKE TEPMOIMHAMHYSCKUX (DYHKIHHA [MOBEPXHOCTHOIO
CJI0s HEACCONMMPOBAHHBIX JKHIKOCTEH. KpuTHueckas TeMIlepaTypa no Mennenceny.
3. CBs3b MOBEPXHOCTHOH 3Hepruu ¢ MEAXMOTICKYIIPHBIME B3aUMOIEHCTBHSIME B 0ODBeMe

KOHJICHCHUPOBAHHOH (a3l (3Heprueil clerexus MOIICKYJI, TENNOTOH Ccybmumanum, paboToi
xoresun). IlpaBuno Credana. Buyrpennee naBmenme o Pebunnmepy, ero cmssb ¢
TIOBCPXHOCTHBIM ~HATS/KEHHEM U (DH3HYECKUMHU XapaKTCPUCTHKAMH BEIIECTBA (MOIYNEM
YUPYTOCTH, HACATILHOH IIPOYHOCTRIO U T.1.). KoHcTanTa I'amakepa, ce cBs3b ¢ paboToil KOresmu
H IOBEPXHOCTHBIM HaTsDKeHHWeM. Bkmax mucmepcmonmoit HEIUCIICPCHONHON COCTARIISIOIINX
MEKMONICKYIISIPHBIX B3aHMOJEHCTBHI B IOBEPXHOCTHOE HATSKCHMUE. IIpaBuno ®@yoxkca.
Ocobennoctu rpaHunsl pasmena da3 TBepmpx Ter. Creunduxa mnposienenust cBoGORHOIM
TTOBEPXHOCTHOM SHEPTUH TBEP/IBIX TEI.

4, Ocobennoctn moBepxHOCTH paszena KOHICHCHPOBAHHBIX (a3 B JIByX KOMITOHEHTHBIX
CHCTEMaX. CB3b  MEK(DA3HOTO TOBEPXHOCTHOrO HATSKCHHS G MEKMOIIEKYNSPHBIMH
B3aUMONICHCTBHAMH B o0beme (as. PaGora amresmm. I[loHsTme 00 oHepruu cMmeleHus
KOMIOHeHToB. CloXHas KoHcTaHTa lamakepa, ee CBS3b ¢ MeK(DasHBIM IIOBEPXHOCTHBIM
HaTSDKeHHeM. MexdasHoe MoBepXHOCTHOE HATSIKEHHE Mo Dyoxey, xepudarko u Iymy.
OMIUpHYecKOe IpaBuiIo AHTOHOBA. PaboTa axresun ma Tpanune paszaena (a3 npu BOIIOMEHHH
npaBuiia AHTOHOBA.

5. BimsiHue KpHBH3HBI IIOBEpXHOCTH Ha paBHOBECHE B OZTHOKOMIIOHEHTHEIX CHCTEMAaX.
3akon Jlammaca. Kamwunaproe naemenwue. Kanunnaproe mopusarae skumxocT. YpaBHeHne
Kropena. Kamuiuisiproe Tedenne B mopreTsIX Cpelax, MpPaKTHYECKHe IMPHIIOKCHHS
(BBITECHEHHE HE(YTH U Ap.). 3aBHCHMOCTD JARJICHHS [apa OT KpHBH3HBI IIOBEPXHOCTH JKHUIKOCTH.,
3axon Tomcona (Kenbuua). Kanunnspruas xonpeHcanms. Msotepmuueckas neperomnka
BEIECTBA. 3aBHCHMOCTh DPACTBOPHMOCTH OT KPHBU3HEI NOBEPXHOCTH JHUCTIEPCHBIX YACTHIL
3akon I'n66ca — OcTBanbna — Opelnmmxa.

6. Cmauupanue. Kpaepoit yrom. 3akon IOQura (cunoBO# u sHepreTHyeckmit BBIBOJIBI);
CootHomrenne Mexay paboTaMH aire3ud M KOTe3uu [IPH CMAYHBaHHH. TeIoTa cMayuBaHus.
M30upatensHoe cMaduBaHHE KAk MeTON XApaKTEPUCTUKH IIOBEPXHOCTH TBEPJBIX TeEJ
(MOQHIBHBIX ¥ 1HO(OOHEIX). TepMonunaMuyeckne yCIOBHS MONHOTO — CMAYMBAHUS
(pactexanue). BimusHHME ITepoXoBATOCTH H 3arpsA3HEHUSA ITOBEPXHOCTH HA CMAayHBaHHE.
['ucTepesuc cMaunBanus.

7. MeTonbl n3sMepens MOBEPXHOCTHOrO HATSIKEHHS HA JTEFKO [10BHIKHEIX rpaHunax as.
CraTuyecKHe W IONYCTATHYECKHE METOLBL: HHCTPYMEHTAIbHOE O(OpPMIIEHHE, YCIOBHS
OKCIEpUMEHTa, pacueTHbIe (popmyisl. TTonaTHe o muHAMHYEecKHX MeTomax. MeETONB! OleHKH



TIOBEPXHOCTHOH SHEPIWM TBEPHBIX Tenl (MCIIONB30BAHME ypaBHenudl Credana u OcrBanpma —
@peitHanxa, MeTomb! HEHTPaNbHOM KaIlTH, «HYNeBOH MOM3YYECTH U PACIUETITICHUSY).

Il. Ancopbunss ma mnosepxuoctu Pasiaena ¢a3. Biamsume aacopbuHOHHBIX CI0eB Ha
CBOHCTBA JHCIEPCHBIX CHCTEM.

1. AJlcopOumsT Kak caMONpOH3BOILHOE KOHIEHTPHPOBAHHE HA MOBEPXHOCTH pasnena a3
BEIICCTB, CHHXKAIOMMX Mex(DasHoe HaTKeHUe. Tepmomuuamuka mnponecca ancopOIuu.
HonsaTre skBUMONEKyIIpHOI HNOBEPXHOCTH. M30bITounas w monmas ancopbuus. YpaereHue
ancopbunu I'ub6ea.

2. [ToBepxHOCTHO-aKTHBHEIE (TTAB), -meaxTHBHBIE (ITHB) u -wuHakTHBHBIE BellecTa
(mpumeprr). OTHOCHTENBHOCTD TIOHSTHS (IIOBCPXHOCTHAA AaKTHBHOCTEY» (3a8BHCHMOCTH OT
IPUPOJIEI KOHTAKTHPYIOMHX (a3). [IoBepXHOCTHO-aKTHBHEIC METAILILL,

3 3aBHCAMOCTD OBEPXHOCTHOTO HATSIKCHUS PacTBOpOB 0T KOHIeHTpanuu IIAB.
[ToBepxnocTHas aktuHOCTS [TAB. Pacuer H30TEPMBI afCOPOLMH U IOBEPXHOCTHON aKTHBHOCTH
IO M30TCpPME IOBEPXHOCTHOrO HaTskeHHs. OTpenencHue MONEKYJISIPHBIX KOHCTaHT [IAB.
YpaBrenue IIlumkosckoro. Ypapuenne Jlenrmiopa, ero cps3b ¢ ypaBHeHHeM [uGb6ca,
HIumkosckoro.

4, VsmMenenue mosepxHocTHOR aktuBHOCTH I[IAB B TOMOJIOTHYeCKOM psaay I[IAB.
Tepmonnnamuueckoe oGocHOBaHHE npasuna TpayGe-/lroxno. PaGota ancopObuun. Ycmosue
BBIIIOJIHEHUSA U obpammenns npasuna TpayGe-Tioko.

5. Ctpoenne MomociOEB pactBopuMeIX [TAB. J[ByxmepHoe cocrosmue BEIIIECTBA B
TOBEPXHOCTHOM CII0€, OPHEHTALIUSA MOTIEKYT B PA3PEIKEHHBIX M HACHIIEHHBIX crnosx. YpaBHEeHUs
cocTostHusa MoHOCTI0s [IAB (wpeansHoro ABYXMEPHOTO raza no ®omsmepy).

6. [loBepxHOCTHBIE TITEHKH HepacTBopuMeX  [TAB. [losepxrocrtHOe (ZByxMepHOE)
AABJICHAC, METOMBI €0 H3MEPEeHHS. M30TepMBI MOBEPXHOCTHOTO IABIIEHHS. OcHOBUBIE THITEI
ITICHOK: Ta3000pasHele, JKUIKHE, TBEp/ble. Y CIIOBHS [IEPEX0a IIEHKH OT OTHOTO COCTOSHHSA K
ApPYroMy. YPaBHCHHE COCTOSHHS IBYXMEPHEIX aNCOPOIHOHHBIX CII0EB 110 DpyMKHULy.

7. Opranuveckue ITAB. Kiaccuduxamus ITAB 1o MONEKYIAPHOMY CTPOECHHIO (AHHOHO- W
KaTHOHO-aKTHBHEIE, aM(OIHTHEIE, HeHoHoreHneie). BricokoMonekynaprsie TIAB (mpuMepl,
OTIHYHs OT HU3KOMONEKYJApHEIX [IAB). Kiaccudurauus ITAB 1o MEXaHM3My HUX JeHCTBUS
(cMauuBateny, AHCIEPraTopel, MOKIIMHME BemecTsa). OGnacty mpumenenus [IAB. ITpobnema
Buopazmaraemoctu ITAB.

8. Ancopbuus TIAB ma rpanuie pasnena KOHACHCHPOBAHHBIX (a3 (Ha rpaHuie paszena
KHIKOCTL-KUIKOCTD M TBEPAOE  TENO-KHAKOCTH). [lpasmio YPaBHEHHA IIONAPHOCTEH
Pebunnepa. Mzotepmbr ancopGrum. Momnpunupyromee neiicreue ITAB: ruIpoUIH3ALNS |’
THApodoOH3aLHs IOBEPXHOCTEH. YIIpaBieHHe CMaIHBAHIEM B nporieccax (hroTalmu,

IIl. O6pasoBanne AMcIepCHBIX cHcTeM. Junopunbnsie u ruapogpodubie JAHcIIepCHbIe
CHCTEMBI.

1. TepmonuHnamMuyeckue ocHOBE 00pa3oBaHus eqUHHYHON YACTHIIL] JHUCIIEPCHOM CHCTEMBI
IYTEM IMUCNIEPTHPOBAHHS MAaKpo(askl B YCIOBHSX H3MEHEHHS arperarHoro COCTOSHHUS HIIH
XHMHYECKOT0 COCTaBa AUCIIEPCHOM (asbL.

2. [Tonartue  amHOGUIBHBIX AHCHEPCHRIX  cucTeM.  TepmonunHamuka  o6pasoBanus
THODUIBHBIX  KONIOHIHBIX  CHCTEM. Kputepuit  camonpoussonssoro JIUCTIEPrHPOBAHHS
Pebunnepa-Illykuna. Yenosus o6pasosanns NHOQHUIIBHBIX CHCTEM.

3 Munemio6pazosarne B pacTBopax ITAB. Kputuueckas KOHIIEHTpaIus
MuLe/noobpasosanus (KKM). OcHoBHBIE MeTob! onpenenenns KKM. Ommupuueckue
3akonoMeprocTn usMenenus KKM 1 MUHHMANBHOTO 3Ha4eHHs TOBEPXHOCTHOTO HATSIKEHHS Ha
rpanune pasnena [IAB-Bosnyx B roMonormgeckux panax ITAB.

4. Crpoenne NpsAMBIX M OBGPATHBIX MHIEIT IpH  Pa3IWYHBIX KOHICHTpamusax I[IAB.
Munenner I"aprin-PeGunnepa. CMelanable MUIEILILL. :
3. Teopmonmuamuka MHLIETTOOGPA30BAHHIS: TEIUIOBLIE a¢bdexTs, nHarpamva (hazoBbIx

COCTOSIHMH, TeMIepaTypHas 3aBiucuMocTh KKM: Touxa Kpapra. Touka nomyTaenus.



6. Comobunmsanus B pacrtropax [TAB. OTHOCHTEILHAS COMOOMIH3AITHS, 3aBUCHMOCTD OT
TCMIICPaTyphl ¥ KOHUEHTpaLKK. COMOBHIM3aMS B HEBOIHBIX cpeJax.

[MpakTHyeckoe npuMeHeH e MHICIULSIPHBIX CHCTEM (B XMMHH, HehTen06k4e, Ouonoruu,
MOIOITEe eHCTRIE).
7. Ilonstne  ymodobHBIX  307eit. TepMosMHaMMKA ¥ KHHETHKA TOMOTEHHOLO

3apPOIBIIEOOPA30BAHUS 110 I'ub6cy-Donbmepy. Pagora 00pa3oBaHus YaCTHIl MCIEPCHO thaznl
B TPOLeCcax KPHCTAILIH3ALMI W3 PACTBOPOB, KOHICHCAIMH TIEPeChIEHHOro mapa, KUTeHHs! U
u3 pacrnasa. J(uQdy3HoHHBIH H KHHETHYECKHi PEKUM TIPOLECCa POCTa YaCTHIl JHCIEPCHOH
dasel.  T'ereporennoe obpasoBanme HOBOMH ¢aser.  CoorHomeHue Mexny pabotamu
TCTEPOr€HHOr0 U TOMOTEHHOTO 3apOILIIE06Pa3OBAHHS B 3aBHCUMOCTH OT yria 6,

8. JIHCIIepCHORHbIE METOIBI HONyYeHus AMCIIEPCHBIX CHCTEM (301IeH, SMynbcuif, mew,
asposoneii). Pome [IAB B momydexun AUCHICPCHBIX  cucTeM. [IAB — smynsratoper
lunpodunsro-mopunsasii 6ananc TTAB u ero cpsan €O crabmnmsanmeit smyinbeuit. IIpasmio
bauxpodra.

CBsi3b paboThl IUCTIEPTHPOBAHHS C [IOBEPXHOCTHOH SHEPruit TBepAbIX Tei1. Memonniopane
s(dexra Pebunmepa i1 ymeHbmenus paboThl IUCIIEPTUPOBAHHS.

9. Hucnepruposanue TBepABIX Te Kak (usuKo-XUMHYECKHiT MpoLece 00pazoBaHUd HOBOIA
nosepxrHoctu. Teopust I'pudpdurcs: yemosue CaMOIPOU3BONBEHOIO PACIPOCTPAHEHHS TPEIHH.
Pacnipenernenue sxuaxoit mpocoitka BroIE panull seper (ycmosue ['m6Gca-Cmutra). Dddext
Pebunniepa: usmenenue mpoynoctu u IIACTUYHOCTH, KaK CIIEACTBUE CHIKEHHS IOBEPXHOCTHOH
SHEPIHHM TBEPJIBIX TEIl.

Tepmomuramudeckue yerosus npossneHus sabdexra Pebunnepa. Biusrnue xuMudeckoit
IIPHPOIBI TBEPABIX TEJI H XKMAKOCTEH Ha BO3MOKHOCTE €ro NpOSBACHHA. AcOpOIIHOHHOE
I1acTH(GUUKPOBAHHE TBEPIOTO TEA. ONeKTPOKAMHIIISPHBIE 3B deKT.. Sddexr Hodode.

10.  KonpmeHncauuonHBle CrIoco6sI TIONYHCHUS IMCTICPCHBIX CHCTEM. XHMUYECKHe M (DH3UKO-
XMMHYECKHE CIIOCOOBI KOHACHCALMA. YCIOBHS, HeoOXOMHMbIe ATl TONy4YeHHUsS 301eH, B
[Iponecce XUMUYECKHX peakiuil (npuMepst). Teopus MHLEII000pa3zoBaHus ITHOPOOHEIX 307Ieil.
MeTOIBI MONMyYeHNs MOHOIMCIIEPCHBIX 30CH. Ilyta ynpaBienus cremnennio JHCTIEPCHOCTH,
[Tentusaums. '

IV. DnexTponosepxnocrable aBienus B AUCIIEPCHBIX CHCTEMAaX.

1. JleoiHO#  asmexrpmueckuit  cnoii (I3C).  Ilpuumusr  o6pazosanus HOC,
Tepmomunamuueckoe paBHOBecHE TIOBEPXHOCTH pasnena (a3 ¢ y4eToM OINeKTpHYEcKOi
OHEPTrHH.

2. Mogem crpoenus J[IC (teopun I'embmromsira, [ywu, Hanmvena, [lrepna). O6mmit u
ONIEKTPOKMHETHYICCKMH ~TOTEHUHaNbl. M3MeHeHHe mOTeHUHAna B 3aBHCHMOCTH OT
PACCTOAHUS OT MOBEPXHOCTH IS CHJIBHO M Cabo 3apsDKeHHBIX MOBEPXHOCTEH; BIHSHHE
KOHUEHTPALMH U 3aps/1a HOHOB 3JIEKTPOJIUTA.

3. DNeKTPOKHUHETHYECKHE ABICHHUS: 3NEKTPO(OpEs, 3MEKTPOOCMOC; MOTEHIHANE TeYeHUS U
ocemanus;  Teopus  'ensMmromsua-CMomyXoBCKoro. QaKTopel,  BIHAIONHE  Ha
HHTCHCHBHOCTE  DIIEKTPOKMHETHYCCKUX SBIEHHH. DNeKTPOKHHETHYECKHi [IOTEeHLMAT,
TPAHHULA  CKOMBXKEHHA. METOMBl ONpPENENICHHS ANEeKTPOKHHETHIECKOTO IOTEHIIHAA.
[IpakTryeckoe NPHIOKEHHE 3ICKTPOKHHETHYESCKHX  SBICHHMIL ONEKTPOKANHITTISIPHBIE
ABnenus. IloHATHE 06 ONEKTPOMOBEPXHOCTHBIX  SBJICHHSX (KammyuIIpHOM — OcMoce,
muddysnodopese).

4. Bimanue KOHLEHTPAUMH W IIPHPO/ILI ONICKTPONIMTa Ha BeNMYHHY H 3HAK 3apsana
KOJIOU/IHOH YaCTHLBL, OOIMH H 91eKTPOKHHETHICCKHiT MOTEHLHAT JOC. Ilepesapanka
301€if MOA JEHCTBHEM 9NEKTPONHTOB. Mzoanexrpuucckas Touxa. MoHHBII o6MeH.
Ypasrenue Hukombckoro. JIHOTpomHbIe psiytbl. Brusimie PasMYHEIX (DaKTOPOB Ha oOmIMt
H SJIEKIPOKHHETMYCCKMH MOTeHIUMAN (Pa3baBlieHie H KOHIEHTPHPOBAHHE 307, JHaIn3,
pH, Temneparypa).

5. OcHoBbl woHHOro oOmeHa. PasHoBecue JlomHa. MOHOOGMeHHEIE cMmonel.  [Ipomecest
HOHHOT0 00MeHa B IPUPONIE U TeXHUKE (IIPUMEpEI).



V. YeroitunBocrs aucnepcennix cuerem.

1.

llonstie 06 arperatusmoit u CCAMMEHTAIMOHHON YCTOHYMBOCTH IHCTIEPCHBIX CHCTEM.
Hpoueccr, Benymue x motepu ArperaTuBHON yCTONYMBOCTH: H30TEPMUYECKAs [IEPETrOHKa,
KoanecueHus, xoarymiums. Pomb TemnoBoro mBimkenus B CEIUMEHTAlMOHHOH u
ArperaTMBHOH yCTOHIHBOCTH. Koary ismosHo-enTH3amontoe pPaBHOBECHE,

QaKTophl  arpeHaTMBHON  YCTOMYMBOCTH AHCMIEPCHBIX cHCTeM. TepMomuHaMuueckas
YCTOMYMBOCTh TOHKUX IUIEHOK. PackmunuBaiomee nasnenne 1o Hepsiruny. Monekymapuas
COCTAaBIAIOINAT  PACKIMHHMBAKOIIEIO  JABICHHS, YUCT  MOJIEKYNSPHOM  mpHpOME!
KOHTaKTHPYIOIMX (a3 ¥ (OpMBI YAaCTHI[ (TOHKHME IUICHKH W chepuyeckue wacTmib).
DNEeKTPOCTATHYECKAs COCTARMSIONAS PACKTHHHUBAOIIETO NABIICHHS, €& CBS3b CO CTPOEHHEM
maddysno#t wactn JIDC. Packimnusaromee AABICHHE JUI CHIIBHO M cnabo 3apskenHOM
noeepxHocTd. Ilpupoma yeroitunsoctu AUCTICPCHBIX  CHCTEM, CTaOMIU3HPOBAHHBIMU
THDDYIHEIMA CITIOAMU O TeOpUH JUI®O0.

DakTopbl  cTabHTH3ANHH AUCTIEPCHBIX  CUCTeM. DQQEKTHBHAS YIPYrocTh IICHOK ¢
aIcoOpOLUHMOHHEIMHE closivE T1AB. O dexter 'nb6ca u Mapauronu-I'n66ea. Crpykrypnas u
agcopOLUMOHHAs  COCTaBIAIONIHE PACKIMHUBAIOCIO  NaBNCHUS 10 JlepAruHy.
Funpomnuamugeckoe COIPOTHBICHUE  C(EPHl  BLITEKAHHIO, BA3KOE COCTaBIIAIOlIEE
PACKITHHUBAIOMIETO NaBneHus. CTPYKTYpPHO-MEXaHHYeCKii Oaprep (CMB) mo Pebunnepy.
YcnoBusi, onpenensionme BBICOKYIO  apextuBHOCTE CMB. 3Sammrabe KOJIJIOUJTBL.
Peonoruueckne cpoiictra ancopOuuoHHEIX  cnoeB  [IAB. OHTPONMIHEIA  akTop.
Cmermnannsle hakTopsr.

OCHOBBI TeOpHH YCTOHYHBOCTH 1 koaryssuun JIJI®O. Ocobennoctu KOaryJsuuu 307ei
SNIEKTPONUTAMH, MX OOBACHEHMsS C TOYKH 3pEHHS Teopun JJJI®O. Tlopor koarymsimuu u
KPHTHHCCKOC 3HAYECHUE BIIEKTPOKHHETHIECKOTO OTEHITHANA ¢ TOIKY 3penus Teopun JJJIDO.,
3aBUCHMOCTE TIOpOTa KOATYNSIMH OT pasMepa H 3apdia Koarylnupyiollero HoHa.
Koarynsuus cunbro u cma6o 3apsukensx someit KomuenTpaimonnas u neiitpamusanmonsas
Koaryjusims). O60cHOBaHMe NpaBmia lynsie-Tapau u Kputepus Ditnepca-Kopa B Teopun
HJIDO. SBnexne «HempaBHIBHEIXY PANOB TIpH KOATYJAIMH, ero OOBSCHEHHE B TEOpUH
HJIDO. OcobeHHOCTE KOAryISLUH 306l CMEChIo SIICKTPOIMTOB (AHTOTOHM3M U CHHEPTH3M
JEHCTBHS).

3aBHCHMOCTB CKOPOCTH KOAryJISLHH OT KOHIICHTPaLLMK 3EKTPONUTOR. KuHeTnka GhIcTpoit
Koarynamuu no CmomyxoBckoMy. OCHOBHBIE TIOJIOKEHMS TCOPHH MEITEHHOH KOArymsIruu
(Pykc). DKCIepHMEHTAIBHELE OIPCACIICHIS KOHCTAHTEl CKOPOCTH Koarymsuun. Opro- u
[ICPUKMHCTHYCCKAA  Koarynsuds.  Onokynsius, TETEPOKOArYIALMA,  aJaryJIAIus
(ompenenenus, napamerpsn). [puMenenue KOaryJnsHToB U (GJTOKYISHTOB IS OYHCTKH BOJIEL
Obparumocts mporiecca Koarymsiuun. Bumsr IenTH3alMK (rpuMepsl). [IpaBuno ocamka
Octeanpna. Komnonmmas sammuTa. 3amurhbie unena,

Asposomu. Knaccudukanus asposoneit mo arperaTHOMy COCTOSIHMIO 4aCTHUL] JUCIHEPCHOH
aser. MeToms! nomyuenus asposoned. MoekynsapHO-KMHETHYECKHE CBOHCTRA aspo3onei.
Oco0eHHOCTE  3MEKTPHYECKHX  CBONCTE a’3po3oiieil,  NPHYHHBI  BO3HHKHOBEHHS
SJIEKTPUYECKOTO 3apsia HA MOBEPXHOCTH 4YacTHI. MDaKTopsI YCTOHYHBOCTH a3po3orneii.
Crocober u  ocoberHOCTH paspymenus asposzoneid. IlpakTuyeckoe HCHONb30BaHE
asposojieit. Ponk asposoneit B sarpsasnennu OKPYIKarollEeH Cpeibl.

Omynbenn. Knacenukanms, onpenesenue Tima SMYJIbCUH U CTEIEHH JIUCIEPCHOCTH KAIlelIh
AHUCIIEPCHOH (hasbl. DMYJIBIaToOpEl, MPHHIKI Bei0Opa [IAB s craGummsanmu NpPAMBIX H
oOpaTHEIX 3Mynscuit. [IpaBrmo Bankpodra. Pons I'JIB monexynst TIAB B CTabMIH3anuy
OMyJIbCHH. TBepiple amymsraroper. Obpalenue $a3 B amynbcHsx. OakTOpsI CTABGHIH3AIMY
SMYIbCHH. METONB! MONyYeHHS W paspylueHus sMynbCcHH. [lpakTHueckoe mpumeHeHme
IMYJIBCHH.

Hensr. Ctpoenue men, ux xmaccuduxamnms. Kpatnocts men. ITenoo6pazosartenu IIEPBOTO U
BTOPOI0 psiga. 3aBHCHMOCTh YCTOHYHMBOCTH IIEHBI OT KOHICHTPalMH IIeHOOOpa3oBaTes.
Bimsnue amekTponuToB Ha neHoodpasyromyio crnocobHocts ITAB. TleHHBIe IneHKA.



DaKTopel ycToHumMBOCTH TeH. [loHsTHe o HepHBIX mNeHKaxX. Croco0sl monydenus u
paspymenus nex. [IpakTH4yeckoe NpAMeHeH e eH.

AUCHHUIIIAHA «METOJBI OIITUMMU3AIIUU U OPTAHM3AILIMU SHEPIO- U
PECYPCOCBEPET AIOIIHX XUMHUKO-TEXHOJOI'MYECKHUX CUCTEM>
Brenenue

Makpokuretuka. Bpemst xumuueckoii peaKkiuu u cMemenus, Jluddysnonnas u kuHeTHYecKkas
00IIaCTH MPOTEKAHNS XUMHYECKHX peakuui. IIpumepsr GBICTPBIX KHUAKODAIHBIX XHMHYECKHX
peaKiuii,

Kunernueckuit pacuer PEAKTOPOB.

Knaccnpuxanus peaktopoB XHMHYeCKOH TEXHOMOMML PeakTopa upeansHOro BhITecHeHHs W
HACAIBHOTO  cMemenus. llpousBonurensHocTs peaktopa. Pacuer HEOOXOMUMOT0 0OBEMa
PEaKTOpa CMCIIEHHS M BBITECHEHHs. CpaBHEHHe PEaKTOpa HWIEaNbHOTO BBLITECHEHHS K
UICAIEHOTO CMEIIIEH U,

Crenduka mporekanus GHICTPHIX XUMHUECKIX peaxuii.

IIpobnemsr npoBenenus OBICTPBIX XMMHYECKHX DPeaKiluit. MaxkpokuueTHYecKknit moaxXon K
M3YYEHUIO OBICTPBIX  IIOJUMEPH3ALHOHHBIX MPOLECCOB. 3aKOHOMEPHOCTH IPOTEKAHHS
OBICTPEIX XUMUYECKUX peakiimit. CyinecTBoBanHe HECKOMBKUX MaKpOCKONHYECKUX PEKHUMOB
IIPOTCKAHHUA OBICTPLIX XHMHYECKUX peakimit. CRs3n FCOMETPHYECKHX pPa3MepoOB peakTopa ¢
KAHCTUYCCKUMH M THAPOAMHAMMYECKMMH TapaMeTpamy. BmsHue TUHEHHOH CKOPOCTH
ABIIKCHHUA [IOTOKA HA MOJIEKYIIAPHBIE XapaKTEPUCTHKH H BBIXOI noTHMepa.
WuTencndpuxauus typéynentroro nepeMelIHBaAHHS.

Typbynenthoe cmemenue onHO(GA3HOH peakuMOHHON cMecH. Biusuue criocoba BBOmA
PeareHToB. BimsHue reomeTpun kamama. ABTOMOIENbHBIH PEXUM TCYEHWS peaklHOHHOif
cmecu. TypbynentHoe cMemenue IByX(ba3HOH peaknHOHHON| CMecH.

HuTencudukanns remnoodmena.

Perynuposanmue Temnosoro pesum TIpY TPOTCKaHUH OBICTPBIX KHAKODA3HBIX PeaKLIMi, Peaxrop
epronuYecKoro neHcTeus. HempepriHbrii PCAKTOp HICANBHOrO cMemenus. HempephIBHbIH
PCaKTOp HJCAIBHOTO BBITECHEHHS. PerymupoBaHHe TEIIOBOTO PeXUMa TP TPOTEKAHUM
OBICTPBIX XHMHYECKHUX PeaKLil B TYpOYIEHTHBIX TOTOKAX.

Cosianne HenpepsIBHBIX JHEpro- u pecypcocheperalomux TexXHOAOTHI Ha Gase
MaJI0radapHTHBIX TPYGYATBIX TYpOyJIEeHTHBIX aNNapaToB

Yetsipe Momudukaimu TpyGuaTex TypOyJIEHTHBIX anmaparos. Cnemmduka paborsr. O6nacTu
HCTIONB30BAHNSA  TPYOUAThIX TypOyNeHTHBIX ammapaToB OpH CHHTE3e HH3KOMOIEKYJISIPHEIX
IponykToB. O6NacTH MCIONB30BAHHA TPYGUATHIX TYpPOYICHTHBIX anmapaToB HpH CHHTE3E
TIOMMMEPOB. 3aKOHOMEPHOCTH PEryTHPOBAHHSA MOJICKYJIIPHBIX XapaKTEPUCTHK TIPH CHHTE3e
IIOTTUMEPOB B TYPOYJICHTHEIX TOTOKAX.

AACHUIIIMHA «BTOPUYHASI TIEPEPABOTKA IIOJIAIMEPOB U CO3JAHUE
IKOJOTHYECKH YUCTHIX HOJUMEPHBIX MATEPUAJIOB»

O6nactn  npumenesus MOMAMEpHBIX - Marepuano  (IIM), o6BEMBI HX mpomM3BOJCTRA.
Knaccuduxauns teépapx otxom0s IIOJTUMEPOB,

Cpoku oKCIUTyaTaumy u3aenii u3 NOIUMEPOB. YnakoBka - HauboJee KOPOTKOXKHBYIIEE H3IETTHE
U3 [OMUMEPOB. OOBEMBI NOIMMEPHBIX MATEPHAIOB, EKErOIHO BRIBOAUMEIX H3 YIIOTpeOIeHus.
CocrosiHHe Ha CEromHAIHUE JeHD 1 TEeMITY YBEIMYCHUS O00BEMOB IOIHMEPHEIX OTXOIOB B
[IEJIOM U YTAaKOBKH B YaCTHOCTH

Hanpasnenus yTanmsanuu Teepasx oTxom0B [IOJITEMEPOB.

Oxpana oxpyxarommei cpeis!: IKOHOMMYECKHH, IHEPIETHIECKHH M DKOJOTHYECKHH ACIIEeKTEL
Texnuueckuit mporpecc H  SKOIOrMuUEcKHe KatacTpo(el, HAPYIIEHHS JKOJIOrHYECKOro
PABHOBECHSA B PE3YJIbTATE Y€TIOBEYECKOH AESTENBHOCTH. AKTYalIbHOCTS MPOGIEMEI BTOPHUYHOTO
HCIIONBb30BAHHUSA IIONHMEPOB.



Hcerounnkn moauMepHbIX 0TX010B Tpu ocHoBHBEIX HcTOUHHKA INOTUMEDPHBIX OTXOIOB.
Texnonoruyeckme otxompI: YCTpaHHMBIC W HEyCTpaHumble., Mecra wux bopmupoBanus.
XapaKTePHCTHKM 3THX OTXOJIOB. [Iytu yerpanenmst. Otxonsr [IPOM3BOJICTBEHHOTO NOTPEOIIEHHS.
Mecra ux popmupopanms. XapaKTepPUCTHKH 3THX OTX0K0B. OTNHYKe OT OTXO0JIOB NONIMMEPOB,
hopmupyembIx B meproit rpymre. OTX0AB! 06IIeCTBEHHOTO NOTpPedIeHHs - CMEIIAHHEBIE OTXO0JIbL.,
Mecta ux dopmuposanus. XapaKkTepHCTHKH 3THX OTXO/IOB. IIpenmymiecteennsli cocran
MOTHMEPHBIX OTXOZ0B OOILECTBEHHOTrO MOTPeGTeH s, Brusl maenmil us HOJTHMEPOB, BXOISAIIHX
B CMCLIAHHBIE IONHMEpHEIE 0TX0AbL. COOTHOIIEHHE OGBEMOB TPEX OCHOBHBIX HCTOYHHUKOB
MOJTUMEDPHBIX OTXOJ[OB.

Crocobbl mpeaBapuTersHo 00paboTKH MOIMMEPHBIX 0TX0/10B Obuan cxema
npouecca npeosapumensHoii 0dpadomku noitumepnvix omxodos. Crajus W3IMeNbYSHUA.
OcHOBHBIE 3a/1a4n, peraeMble Ha STON CTATHI. Knaccudurauus sactun pasnpobiennoi Maccs
o pasmepaM. TBepnocTb, YyBCTBUTENBLHOCTD K TCIUTYy M 3NacTHYHOCTh - BaKHBIE JUIs
AOCTHKCHHUA HYKHOTO pasMepa XapaKTepHCTHKH. Krnaccnduxauns npunnumos nsmenpuesys.
Criocobrt, pexoMeHyeMBIe Ul U3MENTBYCHHS XPYHKHX TUIACTHKOB, IIEHOK, 3TaCTOMEDOB.
Opakunonnposanue. Llens 3710 cramum MpEABAPUTENLHOH 00paboTKH MONMMEPHBIX OTXOJIOB.
Curosoe (paximonnpoante, CrauuoHapHble W MOIBHIKHEIC SKpaHel. OpakUOHUpOBAHUE B
OTOKE - IONepevHoe U BCTpeyHOe (pakUMOHHpoBaHue. I HUOPO- M aspoILMKIIOHBL UX
CXCMATHIECKOe YCTPOHCTBO. Bankosoe ¢paxmmonnposanue. Bo3MoxHOCTH 9TOro crocoba
PA3ZICNIEHUS IOMMEPHBIX OTXOJIOB TI0 pa3Mepy U (GopMe.

IIpomeiBka. OcHOBHEIE CTamuu 3TOro STAla: BBIMaYMBAHHUE, 3a9HCTKA, paseneHne. BakHOCTb
3TOH CTa/IMH NIPEABAPUTENLHOMN [IOATOTORKH.

Cymka. Ee ocHoBHOEe Hasmauenme. Homycrumoe  comepianme ocraroumolf Biuaru B
BBICYIIMBACMBIX MONMMEpax. MeXaHHYecKas H TepMHYecKas cymka. Texmomoruueckue
YCTPOHCTBA, HA KOTOPEIX OHH OCYIIECTBIIAIOTCS.

ATIIOMEpALMS H IPaHYISIHS - 3aKTFOIHTEIbHELE CTaHH MOATOTOBKH BTOPHUYHOTO HOJIMMEPHOTO
CBIpBS Juls nepepabotku. Llems armomeparmonnoro npomecca. Arnomeparopsl. Hemocrarku
flonydaeMoro arnoMepara. CTajuu Iponecca IpaHyIsun; ITacTU(GUKAIHS, TOMOTEHU3aI[HS,
crabunusanud, GuisTpalus pacriasa. TexHUYecKoe opopMmIeHre 3THX cTamuil. ['opsiuee u
XononHoe GopMHpoBauue rpaHyi. I'paHysr - TOBAPHBIH HPOMYKT JUIS TIPOM3BOJICTBA M3 /et
U3 BTOPUYHBIX IIOJIHMEPOB,

Paszoenenue cmeceii nonumepos na UHOUGUOYANIbHbIE KOMNOHEHbL,

MBIuBuyaTbHEIE TIOMHMMEPHBIE OTXOIBI - GoTlee IPEIIIOYTHTENBHBIA IPOJIYKT /It BTOPHYHO
nepepaboTku. Mcmnonb3oBaHe KomUpOBaHHs [IOTAMCPHBIX MAaTePHANIOB Ui OONeryeHus ux
paszeneHus.

Copruposka 0TX010B momuMepos. CroitcTra TIOJIMMEPHBIX MATEPHAIIOB, HCTIONIB3YEMBIE TIPH HX
Pa3NCNICHHN: TIIOTHOCTD, CMAYHBACMOCTb, dNIEKTPHYECKHE CBOHCTRA, PacTBOPUMOCTb,
HU3KOTEMIIEPATYPHBIC, MarHUTHBIE, CIIEKTPOCKOMHYECKHE CBOMCTRA. OCOBEHHOCTH COPTHPOBKH
KPYIHBIX U3/IC/IMH H U3MeJTbUCHHBIX MaTePHATIOB. CopTHpoOBKa 110 MIOTHOCTH ¢
HCTOJIB30BAHMEM Ceapupylomux cpeil. Cenapupyromye ammaparsr HEHTPOOEKHOrO THIIA.
I'mppormxionst. Cenapupyrorue neHTpudyru. CenexkTHBHOE pacTRopeHHe. [peumymiectsa u
HEZOCTATKHU 3TOro crocoba. COpTUPOBKA C HCIIOTBE30BAHHEM 3NIEKTPOCTATHYECKHX CBOMCTB
nnactmace. Menonp3osanue HHpPaKpacHOi H PeHTIeHOBCKOI CIEKTPOCKOTIMH IJIst
HACHTHGUKaUHH TT0HMepoB. COPTHPOBKA METOI0M r1y00KOro oxyaxaeHusa. BosmoxuocTn
9TOro crocoba. Marnurthas cenaparms. IToaseMubIT COPTHPYIONIHH MarHUTHEI cemaparop.
CenapaTop Ha OCHOBE BUXPEBEIX TOKOB.

Ocobennocrn otxonos IIM @uzuueckue u  xumuueckue UIMEHEHUA 6 NoIuUMepax,
npoucxooauiue npu ux cunmese, nepepacomike u Ikenayamayuu, CrapeHHE MHONKMEPOB.
IIpomeccr! TepMUYCCKOH, TEPMOOKHCIIUTENBHON Ap. DECTPYKIMH. XHMHYECKHE U3MEHEHHS B
MOMUMEpax: paspelB  MakpOMONEKYISIPHRIX LEMeH M CHHJKEHHe MOJIEKYJISIPHOM MacChI;
00pa3oBanue KHUCIOPOACOAEPHKAIIEX TPYIITI (KapOOHHMIBI, THPONEPOKCHIR M Jp.); CLIMBAHHE
MaKpoMoeKyn (obpasoBaHue relb-(Gpaknum). Hedopmanus wm3penwii u3 mommMepos u



CaMOIIPOU3BONLHOE BBIJIENICHHE U3 HUX HH3KOMOIEKYISAPHBIX 0GABOK - (usuyeckne npomecce
cTapenus. M3meHeHusT MexaHHYECKHX CBONCTB HOTHMEPOB B PE3YNbTATE CTAPEHUSL.
MHupuButyanbHEe 0cOBEHHOCTH OT/IEIbHEIX OJIHMEPOB.

Cmabdunusamopsr. MexanusMm crabumm3amin [OJTEMEPOB.

OcobeHHOCTH BTOPHUHBIX HOTTHMEPOB I10 CPABHEHHIO ¢ UX UCXOAHBIMH aHATIOTaMH. YUEeT 5THX
0COBEHHOCTEH IPH OBTOPHOH nepepaboTke.

Bropuunas nepepa6orka MO0IMMEPOB (PelHKIHHT) HenecrpykTupHas YTHIH3ALHUS:
MEXaHHIeCKas IepepadoTKa U XUMHYECKAs MOTH(DHKAIHS,

[lepcnexTuBHble TexHOMOrHYECKHE TIPOTECCHI ISk IOAIrOTOBKA M MeXaHHYeCKoH mepepaboTku
BTOPHYHBIX  TOJIMMEPHBIX  MarepUalIoB. Yupyroaedopmarmonmnoe (3KCTPY3HOHHOE)
U3MCTBICHHC ONMMMEPHBIX MaTepHanoB. TepnodasHoe cmemenne 1 COBMEIIEHHE TIOJIMMEPOB.
Henonezosanue JE3UHTEIPATOPOB. MeXaHOXUMHYECKHE CIIOCOGLI B [Iponeccax pelnuKIMara
1IM.

Xumuyeckas MoIM(pHKALKS KaK CrIOcod HENECTPYKTUBHOH YTUIM3ALUMH O0TX010B [IM. Ipumepsr
BTOPHYHBIX [IM, IOTy9eHHBIX MyTéM XHUMHYECKOT0 MOIU(pUILUPOBAHHS,

Coipvesoit peyurnunz (Oecmpyxkmuenas ymunusayusa).

Tuner nmepepaborkn orxomos IIM  mox NEHCTBHEM XHMHYECKHX pCAreHTOB. [Tporueccrr
THIIPOIIH34, TTIHKOJIM34, AlTKOTOMIK3a H T.JI. OTXO0B HOMHKOHAEHCALHOHAEIX IIOTTHMEPOB.
Tepmuueckue MeTomsl chIpseBoOro PCLHAKTANTA:  TMPOJIM3, THAPOKPEKHHI M Tasu(pHKaIis,
TCOPETHHCCKHE OCHOBBI, ONTHMAIBHBIC YCTOBHS, XapaKTEPHCTHKA IPOIYKTOB, NMPEUMYIIECTRA,
HEOCTATKH.

[Inasmoxumudeckas yTumusanms oTxom0B.

AACHUTITIMHA «Xumusi H TeXHOJOTHSI TOILIUB ¥ Macesn

Cospemennoe cocmosnue u axkmyannvie npooremsl Hegmenepepatomxu. Kparkas
XdpakTepucTuka M Knaccuukanus HII3. OcHopube IPUHIUIBL TIpoeKTHpoBaHus HII3,
OCHOBHBIE IPHHUKAIE! YITyGICHUS nepepabotku HedTH U noTouHble cxembr HII3 TOMIMBHOIO
npo¢uis. CoBpeMeHHbIe TPOBIEMBI TeXHOTOMHHU MepepabOTKH HEPTAHBIX OCTATKOB B MOTOPHEIE
Tonnuea. IIpobmemsl sxonormsanuu B HedrenepepaGotke. OCHOBHEIE TeHICHIMH H
COBPEMEHHBIE IPOOIEMBI IIPOM3BOICTBA BEICOKOKAYECTBEHHEIX MOTOPHBIX TOILIHB.

I'nybuna nepepaomuu nepmu — 0bobwaiowuii noxazamens aghhexmusrnocmu ucnonvzoearnus
Hepman020 cbipbs. MeToIb! paciupenus TIPOM3BO/ICTBA CBETIEIX HEDTEHPOAYKTOB NpH
NEPBUYHOH nepepaboTke HedTH. JlecTpyKTHBHBIE nponeccel riybokol nepepaboTka HedTH.
Kombunuposantsle ycranosku riyOoko# nepepaGotku Hedtd na HIT3 Poccun u rocynapcTs
CHI'. Texaonornyeckue cxeMbl riy6okoi nepepabotku vedTH Ha sapybexnbix HII3.
Obnazopasicusanue monaugnx NPOOYKMOG, TIOIYYEHHBIX B HPOLECCAX riybokol mepepaGoTku
HedTH. I'mppoounTcka OeH3uHOB TEPMHYESCKHX IIPOLIECCOB, ANKHITMPOBaHUE
Oensoncomepikaux  hpakmuil  GeH3UHOB. Dunpuposanme  Gensoncomepikarmx (bpaxrmii
Oet3uHoB. CeNeKTUBHBIN THAPOKPEKUHT [IPSMOTOHHBIX U BTOPHYHBIX GeH3MHOB. TeXHOIOTHH
AL yITyIIICHUA SKONOTHYSCKHX XaPAKTEPUCTHK TH3€/IBHbIX TOIHE. [TpousBoncTBO BogopoA.
llepepatomka  negpmezasodckux yeneo0opoonvix easos. IlomydeHwe BBICOKOOKTAHOBIX
KOMIIOHEHTOB U3 0JIE(UHOCONEP/KALIIHX Ta308. ITonyyenne MTBD.

Honyuenue mosapnvix  monnusé wu  macen. Pacuer peuentypsl. [Ipurotonnenue
KOHTPOMBHOro 00pasua. IIpurotosnenue mpoMbimIeHHOM NapTHH TOIUIMBa. IlpHcamku K
TOILUIMBAM U MacjaM.

Kpynneiiuue muposvle nepmezazosvie u xumuweckue xomnan. Hedrexumuueckne
[POM3BONCTBA B COCTaBE HE(PTCTa3’OBBIX KOMMAHMH. B3auMOmeHCTBHE XHMHYCCKHX I
He(hTerasoBeIx KommaHui. OcoGeHHOCTH HE(PTEXUMHUYECKOH IIPOMBIIIIEHHOCTH crpan ATP,
Heprexummaeckne KoMmiekes pa3sBUTHIX crpad. CoBpeMeHHOE cOCTOsIHME He(TeXUMHIECKOH
oTpacnu B Poccun.

AACIUIVIAHA «PEOJIOTUYECKUM METO T HCCJIIETOBAHMIN»



1.0crogHble ROHAMUA U MEMOObl UCCE006AH I, RPUHANIbIE 6 PEONIOZHIL,
OCHOBHEIE ITOHATHS W OTIPEeNIEHUS PEOIOTHH.
Peonorus uucanbHBIX Tel.Peonoruueckue MONEIH MU PEONIOTHYECKHE JMHUH HJICANbHBIX TEII.
Peonorus HeHBIOTOHOBCKHX JXuAKocTeH. IloHdTue
s¢pdextuBHOi BszkocTr. Knaccu(rkanns HEHbIOTOHOBCKHX JKHIKOCTEH.
Peonornyeckue MOJAEITH M JIHHHM HEHBIOTOHOBCKHMX JKMIKOCTEH. OKCIEPUMEHTAIBHOC
OIpeleNieHre PEONIOTMYECKUX IapameTpoB skuakocted (peomerpms). Kanumnsapuele wu
pPOTalMOHHBIE BUCKO3UMETPBEI.
CrienMansHBIE METOIBI OTIPEACICHNS PEOIOTHUECKUX [IapaMeTPOB KHAKOCTEH.
2. Hegpmp Kax cmpyKmypuposaHHan OUCHEPCHAA CUCHIEMA.
YrieBoI0poHEBIE U HeQTAHBIE AUCIIEPCHBIE CUCTEMBI B IIpOIIeccax
no6erau HedTu. OBIMe CBEICHUS O COCTABE M CBOMCTBAX.
HedTs 1 HedTenpoayKTh! KaK CTPYKTYPHPOBAHHBIE IUCIIEPCHEIE CHCTEMBIL.
OCHOBHBIE CTPYKTYPOOOpa3yroNIre KOMIIOHEHTEI He(TH.

3. Annapamypa u MemooOuKa uccnedo8an il peoiozuHecKux U YuibmpayuUoHHbIxX

CEOIICHE NILACHIO8bIX Hehmell il PeooZudecKux ceolicme HehmenpooyKnios.

O6mue TpeboBaHUA K H3MEPHTENBHON anmnapaTrype Ul HCCIIeI0BaHUH PEOIIOTHYECKHX 1
(UIBTPALHOHHBIX TAPAMETPOB ILTACTOBLIX HE(PTEH U PEOTOTHUECKUX CBOMCTB HEPTEIPOIYKTOB.
AnmapaTypa ¥ MEeTOJ(HKa [IPOBEACHMS HCCIeoBaHul 00paboTKH HX PE3yIBTaTOB.

4. Peonozuueckue ceolicmea HAACMOELIX Hephmell i Hehmenpooykmos.
Peomoruueckne mapaMeTpsl HeTed M HeQTenpoAykToB. PeormorHuyeckue JHHHH K
PEOIIOTHYECKHE MOIEH TTACTOBEIX Hed)Tell. AHOMaIMK BA3KOCTH
IIaCTOBRIX HedTelf M HEKOTOPBIX HeQTenpoAyKToB. PacdeT peoIlorHYecKHX IIapaMeTpoB
1acToBOM HeTH W HEKOTOPHIX HedTenpoayKToB. DakTOpBl, OIPEHEISIONIHE aHOMAIHH
BA3KOCTH IJIACTOBOH He(DTH.

5. Ocobennocmu (hunempayuu aHOMANbHO-6A3KUX Hemell
Ocobennoctd (GUIBTpAlHE AHOMAJTBHO-BA3KHX . IIACTOBBIX HedTeil. Mozpemn QUIBTpanu.
DaxTOpEI, OMpeIeNIONIe aHOMATHH NOABHKHOCTA He(TH B IIacTe. THKCOTPOITHEIE CBOMCTRA
IIACTOBBIX HedTell W HepTEIPOAYKTOB. THKCOTPONHMS  KOATYINALUMOHHBIX — CTPYKTYP.
[ucTepesucHbIe SBIEHUs TPH QUILTPALMH aHOMATBHO-BI3KOH He(TH

JUCITUIIJIMHA « COBPEMEHHBIE ITOJIMMEPHBIE MATEPHAJIBI»

Tema 1. «Cospemetitvle npedcmasieHUA 0 COEPEMEHHDIX NOMUMEPHBIX MAMEP UANAX)
O6Imge NpeICTaRIEHHs O COBPEMEHHRIX MONMMEPHBIX MaTepuanax HX KiaaccH(HUKalus.
MecTo COBpPEMEHHBIX ITONUMEPHBIX MAaTEPHAIOB CPEIH TPaJHLMOHHBIX MaTepHajioB, HX
HaszHayeHwe H pojb. [IperMyIecTBa 1 HeIOCTATKHA COBPEMEHHBIX ITOJIMMEPHBIX MATEPHAIIOB

Tema 2. «Baxcueiiiue memoosl OUEHKU (DU3UKO-MeXaAHUYeCKUX ROKa3amenell RoJiumMepos u
MAMepUanos Ha ux 0cHoge»

MeTonpl OneHKH (UIMKO-MEXAaHWYECKHX II0OKasaTeleH IOIMMMEPOB M TOJIHMEPHBIX
MaTepHaJIOB.

OtegecTBEeHHBIE W MEKAYHApOOHBIE CTAaHAAPTHl OLEHKH KauecTBa IOJIHMEPOB U
nommeprbx Matepranos. [OCT, DIN, ISO 9000. Baxueiimme nokasaTe/nd ONeHKH (U3UKO-
MeXaHHUECKHX TIOKa3aTesel MOJIMMEPOB U [T0JIMMEPHBIX MAaTEPHAIIOR.

Tema 3. «Ceazyroujue 014 NOAUMEPHBIX KOMROZUKUOHHBIX MAMEPUATO08)

CesA3yromue Ui TONMHMEPHBIX KOMIIO3UIHOHHBIX MaTEPHANOB. DIacToMephl. TepMONIacThL.
Tepmosmactornactel. [lomMMepHbIE CBA3YIOMIME, pe  AKTOINAcThl. DeHOoNanbIACTHIHbIC
cMONBL AJKHAHBIE CMONBEL CBA3yIOIIME I TEPMOCTOMKHMX IIOMMMEPHBIX MaTepHalloB.
MeToBl CHHTE3a TTOTHMEPHBIX CBA3YIONMX. OCHOBHBIE (YU3HKO-MEXAHUICSCKHAE CBOUCTRA.

Tema 4. «Hanonnumenu coepemMeHHbIX ROJTUMEPHBIX MAMEPUATIOE)

HanonHuTemd A KOMIIO3UIIMOHHBIX MaTepranoB. MuHepalibHbIe BOJIOKHA, IPUMEHIEMBIE B
Ka4decTBE YIPOUHSIOIHUX HAomHuTeneR. CTeKISHHBIE, KPEMHE3EMHBIE, KBAPLEBBIC BOTOKHA.
BazanpToBele BONOKHA. [lOMMKpHCTAIUIMYECKHE H MOHOKPHCTAUIMYECKHE BOTOKHA H3



kapOuma KpeMHHS, KBApIa, OKHCH MATHUS, ATOMHAHHS, THTAHA. bopurre Bonokua. Bophbie

BOJIOKHA  Ha  MCTaJIMYECKOH, YINEPONHOH, KBAapleBOH MOAIOKKe Yriepomuble w

rpauTHPOBaHHBIE BONIOKHA. [loMMMepHEIE (opranudeckne) BomokHa. Ilpupomnble u

CHHTCTHHCCKUC OPraHi4ecKue BONMOKHA. [lolMMepHBIC BONOKHA MOBBIIEHHON IIPOYHOCTH,

JKECTKOCTH M TEIUIOCTOHKOCTH. ‘

Tema 5. «Badicueiiniue Knaccel coepemerpix ROJIUMEPHBIX MAMEPUATLO8)

KaGenbuble nmactuxarel. [lonuMmepHBle IpeBeCHOHATIOMHEHHbIE MaTCpHaIbl. YTIEepOIHbIE

KOMIIO3UTBL ~ BHopasiaracmble MOMHMEps! H  NOTHMEpPHBIE MaTtepuansl. I[Tonumepnsie

MATEPHAIIBL  HUIIEBOTO W MEIMUMHCKOTO HasHaueHHs. [IOIHMEpHBIE JTAKOKPACOUHEIE

MaTtepuansl. CHHTETHUYECKHE MOJUMEPHBIE BOJIOKHA. ONEKTPONIPOBONSINKE [IOTMMEPHEIE

KOMIIO3UIMOHHBIE MaTepHansl. [lomamepusle mOHOOOMEHHEIE MaTepHalsl IHomumepurre

KOMIIO3UIHOHHEIE MATEPHAITEI B CTPOUTEIILCTRE.

Tema 6. Knaccuurauus gusuonozunecku akmugnvix nonumepos.

Obmas kraccubuxauns GU3MONOIHYESCKH AKTHRHBIX [IOJTAMEPOB M TOJIMMEPHEBIX CHCTEM.
DOpMEI ¢ HEXHMMYECKH BBEICHHEIMH GHONOIMHYECKH AKTHBHBIMH BEIIECTBAMH, COACPIKAIIHE
MOTMMEPHBIC  KOMTOHEHTE!  (TabNeTHPOBAHHEIE (DOPMBI, JTHIOCOMBI, MOJIM(PULHPOBAHHEIE
[IOMMMCpaMH, ~ HAHOYACTHLEI, IOJMMEDPHBIC JIeKAapCTBEHHBIE IIJIEHKH, TpPaHCIEpPMaTLHEIE
cucTemel). Buonmoruyecku akTuBHblE momuMepsl IloHATHE cOGCTBEHHOL (HU3HOTOrHYeCKOi
AKTUBHOCTH TOMMMepoB. [lomumeper ¢ coGeTBeHHOM —(U3HONOrMYEcKOd AKTHBHOCTH U
MOJTAMEPEL  «IPHBHBOYHOrO»  THha. Ilomumepsr ¢  Hecnmenmduueckolf  AKTHBHOCTEHIO.
KpoBesamMenuTenn  mpoTHROMOKOBOrO (TeMONMHAMHYECKOTO) M KPOBE3aMEHHUTENH
ACSMHTOKCHKAIMOHHOTO  neHcTBHsA. TpeOOBaHMs K  MOJEKYIAPHBIM XapaKTepUCTHKAM
TOTUMEPOB-KpOBE3aMEHUTENEH. [lonuKaTHOHBL MeXaHH3MBI NposBneHus (DH3HOMOrHYECKOH
aKTHBHOCTH IOTHKATHOHaMH. MoHeHbl. IIoNMAHHMOHEI W MeEXaHMIMBI WX (usronoruueckoro
AeHCTBHA. IIpUMEPBl KOHKPETHBIX CTPYKTYpP (DH3HOIIMYECKH AKTHBHBIX MOTHAHHOHOB.
TpeboBanns x  MONEKyISIpHBIM — XapaKTepHCTHKAM NONMU3JIeKTponuToB.  IlomuMeper ¢
Pa3NUYHBIMA (YHKIMOHATBHBIME IpynmaMi. [Tomu-N-oKkcH bl TPETHYHBIX AMHHOB.

Tema 7. Monexynapuoe koncmpyuposanue ROJTUMEPHBIX HPOU3BOOHBIX (PU3UONOZHUYECKU
akmuenelx seuiecms. Ilonumepvr «npusugounozo muna» u
MEXAHUZM UX OeUCHBUA.

Hcrunupie @®AIT u DALl  OpHBHBOYHOLO —THIIA. llpuHuMnEl  HenenanparieHHOro
KoHcTpynpoBanus OAII mocpencTBOM coeMHEHNS HU3KO- MM BBICOKOMOJIEKYIApHEIX DAB ¢
NomUMEPHEIM HocuTesleM — DAIT npuBHBOYHOro THIA. MexaHu3Mb! 1eHCTRHS (bu3noIOrHYECKH
AKTHBHBIX NONMAMEPOB «NPUBUBOYHOrO  Tunay. Pabouast Mosens hu3nonornuecky akTHBHOLO
oTTMMeEpa «NPHBHBOYHOTO» THIA. ['pynmel PAIT B COOTBETCTBHH ¢ MECTOM NPOSIBIEHHAS UMM
(bH3HOTOrHYECKOTO NeficTBHSL. MexaHu3Mb! npoHuKHOBeHus PAIT B KIeTKH. Hecnenuduueckuit
(ancopOuuoHHEI) U creunduyeckuii (PelenTopHO-MeAHUPYEMBIH) IHOIHTO3. OCHOBAHMS K
BbIOOPY PH3MONOTHYECKH-aKTHBHBIX BEICCTR UIS BKIIoueHus B GATL

IlonuMepei-HOCUTENH, OCHOBHBIE TpeGoBanus. [OMOIENHbIE H TeTCOLENHbIE [10JTUMEPEI-
HocHTeTH. DaKTopsl BHIOOpA MONTMMEPa-HOCUTENS. YPOBHH CeTeKTHBHOCTH neifctmus DATL
IIpobneMa OHONECTPYKTHPYEMOCTH IONMMEPOB OHOTEHHBIX M CHHTETHUYECKHX IOIMMEPOB B
KMBOM opraHusme. ITyTtu pacnpenenenus QH3HONOTHYSCKH aKTHBHBIX MOJIHMEPOB B OpraHu3Me
M TIyTH BBIBENCHUA MOMMMEPOB H3 oOpranusma. DepMeHTONH3 MONMMEpoB. MeXaHH3MEI
buoznectpykuuu nonumepos. Kontponupyemas 6uonecTpyKuus monuMepoB. CTpaTerns cHHTE3a
QAIL Tlyte cozmanust momumepHoH memn OAIL [IOCPEJICTBOM  (CO)NOTUMEPH3AIMN HIIH
(CO)ITOMMKOHIEHCALMH  COOTBETCTBYIOIMEX MOHOMEPOB. [Tyts XMMUYECKOH MOIH(DHKAIHIH
TOTOBBIX NONUMEPHBIX MONEKyI. Ilpeumyrnectsa cuntesa ALl conmomuMepusaliei. Ilyta u
npobnemer  cuntesa DALl xummdeckoidl MommbuKaumeil TOTOBBIX IIOTTAMEPOB-HOCHTEICH.
Taxtuka cuntesa DAIL. Bribop crocoGos o0pa3oBaHMsT CBsA3eH NONMMEPA-HOCUTEISI CO
«BCTaBKOH» M «BcTaBku» ¢ DAB. IIpoGnema BbIGOpa peakIMOHHON cpensl. OCHOBHEIE
TpeGoBaHys K peakiuaM MogHHKaLHH. MeTo/bl 0YHCTKH cunTesrposaHHbix OAIL Kontpons
MOTIEKYJIAPHBIX XapaKTEPHCTHK.



Cunres ®AIL Crpaterun cuntesa OAIl- cospanue TONUMEPHOA LENH ITOCPEICTBOM
(co)monuMepHsauy 1M (CO)IONHKOH IeHCAIIHN COOTBETCTBYIOIIUX MOHOMEPOB W XUMHYESCKAs
MOIM(UKAIHUA TOTOBBIX TOTMMEPHBIX Monekyll. Ilonmumepusanms (GyHKIHOHATH3UPOBAHHEIX
MOHOMEpPOB. BosmoxnocTu  conommmepusamnuu npu  cuntese DAIL. Opmocranmiidgpie u
TIOCNIE/IOBATE/IBHEIC IIPHEMBI MOAUQUKALMH [ONUMEPOB TIpH cuuTeze DAL, TaxTuia CHHTE3a
DAIL Boibop peakumii cuntesa ®AIT uexoms us 3aKOHOMEPHOCTEH MAaKpOMONEKYJIAPHBIX
peaknui. BeiGop peaknHOHHOR Cpemrl, CHOCOGOB OYHCTKH QAII, cnocoboB KoHTpoms
MOJIEKYTIAPHBIX XaPaKTEPUCTHK.

AACIUIIIMHA «OCHOBBI METO/IOB MOBBILIEHNS HE®TEOTIAYMU»

Tema 1. Onpenenenne MeToxor n06LI4H ¢ BO3XelicTEHEM Ha ILIACT € UeJIbI0 MOBBIIEHHS
HedTeoTnaun. Bae/lenne B METOMBI MOBBIICHHS HepTeoTnaun. HeobX0MMOCTE METONOB
NOBBIICHUA HeQTeOTAAYH. JlOMOMHUTENbHAS He(Th. Cpasrenne xateropmit. Bynymee metomnos
NOBBIICHUA HeQTeoTna M. EMANLEI n3MepeHni 1 cucTeMa 0603HAYC M

Tema 2. OcHOBHBIE YpaBHEHHS IOTOKA KHUIKOCTH B NpoHuNaeMBIX cpefax. CoxpaHeHne Maccsl.
Onpenenienus u  OmpemeNsioOmMe ypaBHEHMS Iuis H30TEPMUYECKOTO IOTOKA. Y paBHEHUS
SHEPreTHYecKoro Gananca. Yactusle cnyuan. O6mmue PaBHOBECHS.

Tema 3. Hedredusuka u Hedrexumms. ITopuctocTs W HPOHHLIAEMOCTS. Kanunnspaoe
napneHue. OTHOCHTENBHAS IPOHMLAEMOCTh. OCTATOYHEIE (basoBrele HacbuenHOCTH, XUMHS
IIPOHMUIAEMEIX CPEI.

Tema 4. daszosoe mnoBeneHHe u cBOfCTBA KHAKOCTEH. Da30Boe MOBEAEHHE YHCTHIX
KOMITOHCHTOB. ~ Qa3oBoe IOBeleHHE cMecell TpoiHble marpammel.  Konugectsennoe
u300paxenne ByxhasHbIX paBHOBECHIA.

Tema 5. Kospduument BwITecHenns. Onpenenenns. Hecmemmuparomeecss BeITecHEHHMe.
Paccestne B mponeccax HecMEINMBAIOIIErOCS BLITECHEHUS. Wneansuple cMmemmBarommecs
BBITECHEHHS. PaccenBaHHe B CMENIMBAIOMUXCS BHITECHEHUSX. Ob6ofbmenne Teopur IBHKCHHS
OTIENLHEIX (a3 B MHOTO()a30oBoM roToke. [TpuMerenwe ms TpeX(a3Horo 1moroxa.

Tema 6 . Koapduument oxpaTa miacra no obbemy. Onpentenetust. Koadumuenr oxsara mo
nmowany. Kpurepuu nHeonsopoanoct. ITponeccs! BEITeCHeHHS B YCTOBHAX HECOOOIMAINUXCs
M0 BEePTHKAIM IUIACTOB. BepTuxamenoe pasHoBecme. YacTHbie CIy4ad BEPTHKAILHOIO
PaBHOBECHS.

Tema 7. Metogbl Bo6blun ¢ npuMeHeHUeM PacTBopuTeneii. PaccmoTpenne B o6imux geprax
polecca BhITeCHEHHA He(TH pacTBopuTensmu. CroiicTra pactBoputenel. CBoicTBa cmecH
PacTBOpPHTEN — CBIpoH HedTH. CioiicTBa cMecH pacTBOpUTENs — Boma. OmNBITEI 1O
OTpefieNieHHio (a3oBOro MOBEAEHHS PACTBOPHUTENEH. Jucnepcuss W Tpomece BBITECHEHHS C
IIPUMEHEHHEM  OTOpoYeKk.  JIByx¢asubllf IOTOK B  mnporeccax  BEITECHEHHS HedTH
pacTBopuTensiMu.BritecHenne Hedtu pacTBopHTeNsiME ¢ 00pa3oBaHHEM SI3BIKOB B PE3yiIbTATE
Pa3HOCTH  BA3KOCTeH. OcTaTo4yHas He()TEHACHINEHHOCTh NPH BLITCCHEHHH « [IPUMEHEHHEM
pacTtBopuTenei.Ouexka He]TeoTaa9n B YCIIOBUSX [IPOMBICIIA.
Tema 8. MeToasl mommMepHoOro 3aBogHenwsi. [Tonumeprr. Croiictsa NMoTHMepoB. Pacuer
UPHCMHCTOCTH IIPH TNONHMEPHOM 3aBOJHEHHH. JIBHIKEHHE OTHeNbHDIX da3 B mpomeccax
MOTUMEPHOTO  3aBOIAHEHHS.  ONEMEHTBl  pa3spaGOTKM  HONHMEPHOTO  3aBOIXHEHMSL.
ITpoMBIC/IOBEIE PE3YIILTATEL

Tema 9. Mune/isipao-nosuMepHoe 3aBojiHeHMe). Iponece  MHIEIUIAPHO-TIONUMEPHOTO
3apojiHeHus.  [ToBepXHOCTO-aKTHBHEIE — BemrecTBa.  DazoBoe nosejgenue  [IAB  —
MHHEpAIH30BaHHas BoJia — He)Th. Henneansusie agdextsr. Mazosoe mopencHme u MeKpazHoe
HaTsukeHue. [Ipoume dasoBbie cBoiicTBa. KonmyecTennoe 0TOOpaXkeHHe MHULEUISPHBIX
CBOHCTB. Da30BOC NOBE/IEHHE MUIEIIIIPHO-I0THMEPHBIX COCTaBOB, pa3padOTaHHBIX HA OCHORE
TOCTCAHUX  TEXHMYECKHX NOCTHIKEHHMH. OTHOCUTENBHBIC IPOHMIAEMOCTH IIPH BBICOKOM
KamUIUIspHOM  uncnie. Teopust  JBIKEHHA  OTAENBHBIX (a3 B MHOro$a3zoBoM IOTOKE
[IPHMEHHTEIILHO K 3aBOAHEHHAM MHIEUISPHO-TIOMTUMEPHBIMH COCTaBaMH.
BsaumoneicTBES OPOIBI M KHAKOCTH THIHYHOE pearupoBaHHE Ha BO3AEHCTBHE MUIEIUIAPHO-



[IOTUMEPHBIM ~ COCTaBOM. PaspaboTka MULEISPHO-TIOTUMEPHOTO  3aBOJTHEHUS
YnpomeHHbI# Mporuo3 HedTeoTnauy.

Tema  10. JIpyrue xumuueckme MeToabl.  Harmeramwe B mmact  meHer
CroiikocTh TICHBI. Kputepuu, HUCHOTIB3yeMBIE TSt XapaKTEPUCTUKH IeH.
Cunixenue IIOJBH)KHOCTH. lenouroe 3aBOJIHEHHE, O6pazoanne ITAB.
MexaHu3mbl BEITECHCHHSI. Bsaumoneiicteus IIOPOJIBI U KHIKOCTH

[TpomeIciioBEIE pesynbTaTh.
3. YCJIOBHUSI PEAJIM3ALIMA TIPOT'PAMMBI
3.1. MarepuaibHo-TeXHHYECKHE YCIOBHS Pean3auuy NpPorpaMmabl

Haumenosarnue Buo sanamuii Haumenosanue obopydosanus,
CREUUATUIUPOGAHHBIX HPOZPAMMHO20 0DecneveHun
ayoumopuii, Kadunemos,
Jnabopamopuii
1 2 3
ayoumopusa neKkyuu Komnvromep, MYJIbmMUMEOUTIHbI
HPOEKmOop, IKPaH, 00CKa
nabopamopusn Habopamopusie Cymunererit  wxad tn  WST 3010
pabomet ('epmanus),  guctumastop Ttun  DEM

(ITonpmma), Becsr OWA Laber (I'epmanus).
Becer AVIV S\3-3, Bechl aHanuTHYeckue
AJIB-200, mydensnas neas TU CHOJI 1 P-
120, nesuHTerparop tum UD, TOMOI'€HH3aTop
WPW-309, TEPMOCTAT UN-16,
BCTpsAxuBaTenb Tunm 257, memanka MR-25,
npounomep IIK-1, mecyanas 6aus tam LPO-
400, MHKPOCKOI MUWEME]I-1 c
H3MEPUTENBHOM IIPUCTaBKOM,, npubdop
OMPEAETEHHS IPOYHOCTH MOPOUIKOOGPA3HEIX
KaTaln3aToOpPOB, CYIMIbHBI Ikad Tum KC-
65, nentpudyra THO WPW-340, xkomonka
PEKTH(OUKALME CTEKIISHHAsS B KOMIUIEKTE,
romorenuzatop I'XII-M3 o6semuoro Tuma,
YCTaHOBKa OKHCIIEHHS H3ONPOMHIGEH307a B
XKUJIKOH (ase, Beck! kBaaparHbie BJIK-500.
YcranoBka o HUCCIEIOBAHHIO
KaTtanuTuyeckoro nuponuza WOs.
Brckosumerpsr, xamopumerp KOK-2mm,
mukpockorr MUKME/I-1 ¢ usmepuTensHOit
NPHCTaBKO#, BoasHble Oanu JIB-2 u JIB-4,
UeHTpu(yra, IHAIM3ATOP, AHATHTHYECKHE
BECHI, Habop XAMHYECKOH MOCYy OB,
KaJlOpUMETpUYECKas YCTAHOBKA, YCTAHOBKA
g anekTpodopesa,  ceNMMEHTAMOHHAS
ycraHoBKa (DHIypOBCKOTO), MOIYILHBIH
NWHaMH4YeCKHi peomerp peomerp Haake

Mars 111
Komnwiomepuwiii knace Ipakmuyeckue u | KomneroTepsl, uMmeroume HH(QOpPMaLMOHHO-
AadopamopHuie BBEIYHCIIUTEIILHBIE AHAIMTHYECKHE CHCTEMBI,
3AHAMUA KOTOpBIE BKMO4aOT B cecOs 0asel HaHHBIX,

METOABI  00pabOTKM  WHpOpPMAaLMK Ui
IPUHATHSA YIPaBIEHYECKHX PEIIeHUH

3.2. Yuebno-meToaugeckoe ofecnedenne mporpamMmel




Hucuunianna « OcHOBBI METO/I0B MOBBIIEHHS He(PTEOTAAY M
1.JIappu Jleiik. OcHOBEI METOJIOB yBeNMUeHHs HedTeoTnaun. Yuusepcuter Texac-Octun. 2005.
449 c.
2.Cypryues M.JI. «BTopuuHbIe H TPETUYHBIE METO/IBI YBEIHYEH s He(TEOTAAUM Y.
3.Amenun W, Cypryues M.JI, JlareinoB A.B. «IIporuo3 pa3paboTku HedTSHEIX 3anexeil Ha
MO3JHEHR CTamuu».
4.Illenemos B.B. «Cocrosnue chipbeBOi 6asbl He@TAHOM MPOMBIIIEHHOCTH PoccHn
[ToBemmenue HedTEOTHAUM TITTACTOBY.
5. Crenanosa I'.C. «l'a30BEIe 1 BOJOTa30BEIe METO/IBI BO3ACHCTBUS HA HEQTAHBIE IIJIACTHIY,
6.Cypryues M.JL, JKenros 10.B., Cumkua D.M. «DH3HKO-XUMHYECKHE MHMKPOIPOLECCH B
He()Tera30HOCHBIX IIAaCTax».
7.Knumos A.A. «MeToabI TOBBILIEHUS HEQTEOTIAYN TIIACTOBY.
8. Kypnan «Oil&Gas Journaly, urons 2010.
9. Kypnan «Hedrsnoe xo3siictBOY, stuBaps 2008.

HJuecunnianna « XuMHYecKasi TEXHOJTOTH

1. basynosa M. B. Xumuueckas rexsonorus: yuet. mocodue / M. B. Basyrosa; Baml'V - Va:
PUII Baml'V, 2009-
Y. 1: IIponecerl 1 annaparhl XUMHYECKOH TEXHOTOTHH - 96 c.

2. 3axreiiM A. 0. Obmast xuMHuYecKas TEXHOIOTHs : BBEJEHHE B MOIETMPOBAHME XHMMKO-
TEXHOTOTHYECKUX IMpoleccos: yued. nmocodue / A. FO. 3akreitm - M.: YHuBEpCHTETCKas KHHIa,
2010 - 304 c.

3. Konnmaypog b. I1. O6mas xumuueckas texuonorus / B. T1. Konnaypos, B. U. Anekcanipos,
A. B. Apremos - M.: Akazemus, 2005 - 336 c.

4. basynosa M. B. TexHonorus npousBojacTBa IonuMepoB: yuyel. mocobue / M. B. BasyHoga;
Baml'V - Yga: PUL] Baml'V, 2010 - 142 c.

5. basynosa M. B. Xumuueckas TexHonorus: yued. nocodue / M. B. Basynosa; Bamkupckuit
roCyIapCTBEHHBIH YHUBEPCUTET - Ya: PUILL Baml'V, 2009-
Y. 2: OU3HKO-XUMUYECKHE 3aKOHOMEPHOCTH B XHMHYECKOH TexHoI0rHH - 90 c.

6. Axmeros, Capa AxMeroBud. IIpakTHKYM IO WHMKEHEPHBIM pacueTaM (U3HKO-XUMHYECKHUX
CBOMCTB yrneBomoponubix cucteM / C. A. Axmeros, H. A. T'octenosa ; YTHTY .— Via :
YI'HTY, 2006 — 148 c.

7. Axmeros, Cada AxmeroBuu. Jleknuu mo rtexHonoruu riybokoit mepepaGoTkd HehTH B
MOTOpHEIE TOIHBA : y4ed. mocobusi / C. A. Axmetor .— CII6. : Henpa, 2007 — 312 ¢.
Ilepedennb MeToaUYECKHX YKA3aHUIT /1Sl CAMOCTOSITEIbHOI paloThI CTYIEHTOB

1) Metoauueckue ykasaHMs IO BBIIONHEHHIO nabopatopusix pabor mo kypey «O6mas
XMMHYECKas TeXHoNorusd, 4.1»: «MaccooGMenHBIe Iporecchl: abcopOImsi»

2) Meronuueckue yKasaHMsd IO BBIIONHEHHIO NabopaTopHrix pabor mo kypey «O6mas
XHMHYeCcKas TeXHONOTuD»: «Boxa B xumMudeckoi mpomeiiienaocTiy (2005 r.).

3) Metomuueckue ykasanus 1o xkypcy «OOmias xummudeckas TexXHOIorus»: « OcHOBHas 3ajada
xuMuueckoi texnomorun» (2005 r.)

4) Meroauueckne ykazanusg mo Kypey «OOmas xumuueckas TtexHonorusy: «Crpeé B
XHMHYECKOH TexHomorumny (2006 1.)

5) Mertoauueckue ykasanus mo Kypcy «OOmas xumuueckas TexHonorusy: «JlaGopaTopHbIi
MPAKTUKYM 10 00Imell XUMUYecKoil TeXHONOTHH: COJACpPIKaHNEe U TIOPSIOK mpoBeaeHus.y» (2006
74

6) Mertoguueckue ykazaHus 1o Kypey «OOmas Xumudeckas TexHoluorus, d.lm
«MaccoobMenHble mpoteccsl: pektudukanus.» (2007 r.)

7) 8) Meromuueckde yKasaHHA 10 Kypcy «OOmias XuMHYeCKas TEXHONMOTHS, W.1»:
«'pagyuposka peomerpa» (2007 r.).

9) Meroauueckue ykazanus o kypey «OOmas xumuueckas TexHonorud, 4.1»: «Temnosbie
npoueccs» (2007 r.).



12) l'uppopunaMuka peanbHBIX JKHAKOCTEHY (yaeGHO-MeTotuueckas pa3paboTka) Ya:
PHO Baml'V. 2007.

13) Hedts. OcHoBel meppuuHON HedTenepepaGoTkn (y4eGHO-MeTOaMUECKas pazpaboTKa)
Ya: PUI Bauiry, 2009

IIporpammuoe obecneuenne u Murepuer-pecypenl

1) EMILY (Electronic Membrane Information LibrarY) — DnexTponnas 6ubimorexa 1o
MeMmOpaHaM © MeMOpaHHBIM TeXHONOruaM, BO, aHHOTauMM MaTepHaIoB NEPHOLHYCCKHX
M3JaHUH, KOHQEpeHIHH, TeXHUIECKUX COOOIEHMIT, KHUT;

2) Facility for the Analysis of Chemical Thermodynamics (FACT) — Basa TepMoAHHAMHTIECKHX
CBOHCTB ¥ ITPOTPAaMMBbI pacyeTa PaBHOBECHOTO COCTaBa MHOTOKOMIIOHEHTHRIX H MHOTO(A3HIX
cucTeM. becrmarTHbli OCTYN K KaTanory YHCTHIX BEINECTB, Oaze JaHHBIX TepPMOIHHAMUYSCKIX
CBOMCTB YHCTBIX BEIECTB, U K MOMYIIO NPOCTEHIINX TEPMOAMHAMUYECKHX PACUETOR;

3) WWW Patent searching u Free Patents Online Database — ITouck mateHTOB;

4) OnexrponHast GHOTHOTEKA TEXHUYECKOH THTEPATYPEI

Knuru B 6HOHIOTEKE pacIpe/eNeHbI 10 pasieiaM:

['unpasnuka, ruApONPHBON, MaTeMarHka, pPoGOTOTEXHWKA, (GH3HKA(XOIOMMIBHAS TEXHUKA),
MEXaHHKa, OSIIEKTPOTEXHMKA, PAJUOTEXHMKA, OXpaHa Tpyaa, aBTOMATHKa M TeleMeXaHHKa
,BEIHCTIUTENIPHAS ~ TEXHHWKA, MAalllMHOCTPOSHHE, XHMHYEcKas TEXHONOTHS, XHMHUECKas
NPOMBIIITIEHHOCTh, CTPOUTEIBCTBO, aPXUTEKTYpa, TPAHCIIOPT, KOHCIEKTEI nekiuit, [OCTEL

5) www.edu.ru/modules.php

®enepanbHelit 06pa30BaTENBHEIH MOPTAT

Karamnor 00pa30BaTENBHBIX MHTEPHET-PECYPCOB. HOPMATHBHEIE JOKYMEHTBI CHCTEMBI
obpasoBanus. T'ocynapcTeennble  00pa3oBaTeNbHBIE — CTAHAAPTEL By3bl, TEeXHUKYMEL
Hucranunonnoe obyuenue.,

6) KaTanor Hay4HBIX pecypcos

CoOpanne CCBUIOK Ha CalfThl COJEpJalllie KHUIH M CTATBM 110 ECTECTBEHHOHAYYHBIM
mucuMIIMHaM. Pasnensr: matemaruka u Gpusnka, mudposas 06paboTka CUTHATIOB, PAIHOTEXHUKA
¥ 3NIEKTPOHMKA, OMOIOI¥s, XMMHA, acTPOHOMHS, IPOrpaMMHUpoBaHve. OCHOBHEIE DPa3JIElb:
Cpenctsa moucka HaydHo# wuH(Opmauuu B Internet; Hayunas nuTepaTypa B HHTEpHET;
Henuneiinas nunamuka; Heliponnsle cucteMsr, YHCICHHBIE METOIBL.

7) DjVu BUBJIMOTEKHA

Iepeuens 6ubnuorex DjVu o HalpaBICHHSM: €CTECTBEHHO-HAYYHBIE, TEXHUYUSCKHE, TIPOYHE.
Allbest.ru

[Tepeuens 6MOTHOTEK IO PA3IMYHBIM HAIIPABIIEH UM,

8) Karamor wmedrerasoBoit wmHGOpPMALMH" CONEPKHT CCBLUIKM Ha HHMOPMALHOHHBIE
HeTerasosble pecypesl B MinTepHete, cBsanubix ¢ Poccueit, CHI” 1 MupoM

9) IlaTenTrl

TECHNICAL TRANSLATION AGENCY: information about patent, patent office, patent
attorney, for patent agent, inventor and translator.

Patents on the Internet

DELPHION - Delphion Intellectual Property Network to search, view and analyze patent
collections worldwide

EBpormnelickoe naTeHTHOE BEIOMCTBO

European Patent Office

Pocnarenr - ®@enepansueiii Mucturyr Ilpomsiutennoit Co6ersennoctn (POCCUMCKOE
ATEHTCTBO I10 ITATEHTAM Y TOBAPHBIM 3HAKAM)

Hducuunianna «BeICOKOMOIEKYAAPHbIE COEMNHEHH»

1. Kynunr E.M. Ouzuko-xuMust MOTHMEPOB, DJIEKTPOHHOE yuyeGHOe mocobue

2. Cemuukos, IO.JI. OnexrpoHHbIf y4yeOnuk. BricokomonekynspHble coenuHeHHs M.
Axanemus, 2010

3. Cemuukos, FO.J1., XKunsuor C.®., 3aiines C.JI. DnekrpoHHsIi yueOHUK. BBeneHue B XUMHIO



nonumepos Cn6: Jlaun, 2012, 224 ¢

Aucuunumna «OcHOBHBIE MPoLECeHI H AINAPATLHI HepTeXHMMYECKHX IPOH3BOICTBY
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