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1. OBIIAS XAPAKTEPUCTUKA IIPOTPAMMBI
1.1.  Iless peanusauumu nporpamMmel

IlporpaMma  mmeer  nemslo  GOpMHpOBaHHE |y CIIymareneii IIPO(ECCHOHANBHEIX
KOMIIETEHIHH, HEOOXOMMMBIX [UIS BRIIOTHEHHS HOBOIO BHA IPOYECCHOHATBHON AeSTeabHOCTH
B ofmacTH  NpOBeNCHMS  IPHKIANHBIX ~ HAYYHBIX  WCCHENOBAHHH 110 npobaeMam
He()TETIPOMBICIIOBOH XMMUH, OLEHKA BO3MOKHOTO HCIIOB30BAHMS OCTHIKCHUI Hay4HO-
TEXHHHYECKOro TpOrpecca B MHPOMECCaX XHMH3AUMH He()Tera3of00BMH; WHHIIMHPOBAHIS
CO3/IaHMs, paspabOTKH M TPOBENCHUS SKCIEPHMEHTATBHON MPOBEPKH HHHOBALHOHHBIX
TEXHONOTUH TpU pa3spabOTKe M BHEJPEHHH B He(TerasomnoGblMy XHMHUECKHX pPEarcHTOB
Pa3NAYHOTO  HA3HAYCHHS;  COBEPIICHCTBOBAHHS W pa3spalOTKH  HOBBIX  METOJHK
SKCIEPUMEHTAILHBIX HUCCICAOBAHHE (QH3MYECKHX M XMMHYECKUX IIPOIECCOB B He()TEra3oBBIX
[pOM3BOMICTBAX, TECTHPOBAHMA XHMHMYECKHX PeareHToB JId Hedrera3onobsu; npuobpeTeus
HOBOH KBaIM(UKAIME «(HMHXKEHEP-TEXHONOT» HAa 0ase BBLICIIEro €CTECTBCHHO-HAYYHOIO HIIH
TEXHUUIECKOTO 00pa30BaHMIL.

bazosevi mis ocBoenust mporpamme «Hedrerasosoe neo n He(hTePOMEICIIOBAS XHMIL)»
spgores OOII no Hanpasnennsm moarotopku 04.03.01 — Xumus, 04.03.02 — Xumus, ¢buzuka u
Mexanuka MatepuanoB u 18.03.01 - Xumudeckas TexHonorms, crenuaibHocTssM 04.05.01 —
DyngaMeHTalbHas M OpHKIafHas xmmas  u 18.05.01 Xumwuueckas — TexXHOIOIHS
OHEPrOHACBHIIIEHHBIX MATEPHAIOB H U3/(E]IH
Kypce «HedrerazoBoe neno m HedTenpoOMBICTIOBAs XUMHS» HOIDKEH OGCCICHHTD MOHUMAHUE
CIIYIIATEeIeM OCHOB OINEPATHBHOTO COIPOBOXKIEHHA TEXHOIOTHYECKOTO IIpoIlecca 00BN
He(TH, raza u
[430BOr0  KOHJIEHCATa, pa3paboTKH MEpONpPHATHI IO YCTPAHEHHIO (CHHXKEHHIO) BPEIHOTO
BIMAHNS OTIOXEHUA CoNed u acharbrocMononapaduHoBsIX ornosxkenuit (ACIIO) wa paGoty
CKB&)XHHBl H CKBO)XKHHHOrO 00OpyIOBaHHs, pa3paCOTKH KOMIUIEKCHEIX —pelleHHid 1o
ONTHMHU3AIMY T0OBIYH, IPOSKTHPOBAHKSA U KOHTPOIS HHTEHCH(BHKALMH 10OBIH HedTH, raza
ra3oBOro KOHIEHCAaTa

IIporpamma cocTapieHa B COOTBETCTBHH ¢ TpPOQeccHOHATLHBIM CTaHAAPTOM
«CIIEHHAJIACT IO JOBBIYE HE®THU, TA3A U TA30BOI'O KOHIEHCATA» Ne
349, yrBepxknéaHpiM  npuxazom MHHHUCTEPCTBO TPYJA W COLMAJBHOU
SAIMUTHI POCCUHUCKOM ®EJIEPAIIAMN Ne 1124nm ot 25.12.2014 u DeepaabHBIM
TOCYIapCTBEHHBIM  00pa30BATENBHBLIM  CTAHAAPTOM  BbICHIETO  0OPA30BAHMH 110
nanpasjenno 210301- Hedrerasosoe neno, yTBep:KISHHBIM IPHKA30M Munobpuayku
Pocenn or 12.03.2015 N 226

1.2. XAPAKTEPHCTHKA HOBOI'O BHTA IIPODPECCHOHA/IbHOH
AEATEJIBHOCTH, HOBOU KBAJTHD®HKAI[UH

Husxenep-Texnosior (TexHoJI0T)
HoikHocTable  obs3anHocTH.  PaspaGaTeiBact, mnpuMeHSS cpejcTBA  ABTOMATH3ALHE
NPOCKTHPOBAHMA, M  BHEAPACT IPOTPECCHBHBIC TEXHONOTHYECKHME IIPOLECCHI,  BHIEI
00Opy/OBaHHs M TEXHONOTHYECKOH OCHACTKH, CPEICTBA ABTOMATH3AIMH M MeXaHU3aIUH,
ONTHMAITBEHBIC PEKUMBI IPOM3BOJCTBA HA BBIIYCKAECMYIO MNPEAIPHUITHEM HPOIYKIHIO M BCe
BUJIBI PA3THIHEIX 110 CIOXKHOCTH padoT, obecneunBas MPOM3BOICTBO KOHKYPEHTOCIOCOGHOI
IPOAYKIIMH M COKpAallleHHEe MaTepHalbHbIX H TPYHOBBIX 3aTPaT HAa €€ M3rOTOBJIEHHE.
YCTaHaBIIMBACT LOPS/IOK BBIOTHEHHS paGoT H [OONEPAHOHHEI MApIIPyT obpaborku jeraeit
u cOopxy u3enuii. CocTapmgeT MIAHBl pa3MeIIeH s 060PYIOBAHHS, TEXHUUECKOTO OCHATIEHHSI
M OpraHusallié PaboumMX MECT, PAacCUUTHIBAST IIPOM3BOJCTBEHHEIE MOIIHOCTH H 3arpy3Ky
obopynoRaHus. YdYacTByeT B pa3paboTKe TEeXHHUECKH OBOCHOBAHHBIX HOPM BPEMEHH
(BBIpabOTKH), NHHEHHBIX U CCTEBEIX TPaQUKOB, B OTpaboTKe KOHCIPYKUMH H3IeNui Ha
TEXHOJIOTHYHOCTD, PACCUUTHIBAET HOPMATHBBI MATEPHAIBHEIX 3aTpPaT (HOPMEI pacxoa CHIPb,
1oy (pabprKaToB, MaTepHaloB, HHCTPYMEHTOB, TEXHOJIOIHYECKOTO TOIUIMBA, SHEPIHH),



1. OBIIAA XAPAKTEPUCTHKA IIPOI'PAMMBbI
1.1. Iean peanusanmuu NporpaMMel

Ilporpamma wmMmeeT 1enbio  (opMupoBaHuMe y ciylarened — IpodecCHOHaIBHBIX
KOMIIETEHIMH, HEOOXO0MMMBIX UL BBITIOTHEHUS HOBOI'O BUIa IPO(ECCHOHATBHOM NeATENbHOCTH
B ofmactd  NpOBEACHMSA  TPHKIAJHBIX  HAyYyHRIX  HCCIEeAOBaHMH 1o  mpobmeMaM
He()TELIPOMBICTIOBOH XHMHH, OLEHKH BO3MOJKHOIO HCIIONB30BaHMS JIOCTHIKEHWH HAyYHO-
TEXHHYECKOI0 TIpOrpecca B Mpoleccax Xumuzanuu Hedrerazono0by; HHHIUHPOBAHHU
co3MaHus, pa3paboTKH ¥ TIPOBENEHHS OKCIEPUMEHTAIBHOM NPOBEPKM HMHHOBAIIMOHHRIX
TEXHONOTMH TpH pazpaboTke W BHEAPEHHH B HedTera3ofo0Bdy XHMMHYCCKMX PpEarcHTOB
pasIHYHOTO  HA3HAYCHWS;,  COBCPINEHCTBOBaHMS M pa3pabOTKH  HOBBIX  METOIHK
SKCIEPUMEHTAITLHBIX HCCIIe/I0BAHUE (DU3MYECKHX M XAMHYECKHX IIPOIECCOB B HedTerasoBbix
IPOM3BO/ICTBAX, TECTHPOBAHMSI XUMUYECKHX PEareHTOB Il He(Terazomo0sdu; MpHoOpeTeH S
HOBOM KBaTM(UKALIUK «HHIKEHEP-TEXHOIOr» Ha 0a3c BBICIIErO €CIECTBEHHO-HAYYHOTO HITH
TEXHHIECKOTO 00pazoBaHus.

BazoBriME 115 ocBoenus nporpaMmel «HedTerasosoe neno u HeTENPOMBICIOBAsS XUMHUS))
seistores OOIT o nanpasienusm roaroroeku 04.03.01 — Xumug, 04.03.02 — Xumus, dusuxa u
Mexanuka Mmarepuanos m 18.03.01 - Xummueckas texuonorus, crenuambHocTsiM 04.05.01 —
dynpamentaibHas W OpukiagHas  xumud B 18.05.01  Xummudeckas — TeXHOIOTHS
SHEPrOHACHINEHHBIX MAaTEPUAIOB H M3/(EJIHH
Kypc «Hedrerazosoe peno u HeGTEIPOMBICIOBAs XUMHS» JOIDKEH OOECHEYUTh INOHUMaHHE
CIyILIaTeNeM OCHOB OINEPATHBHOTO CONPOBOJKACHUS TEXHONOTHHYECKOTO Iporecca X0OBMH
He(pTH, Ta3a W Ta30BOr0 KOHJEHCaTa, paspaboTKu MEPONPHATHH 10 YCTPAHEHHIO (CHUKEHHIO)
BPEIHOrO BIMSHHSA OTJIOKEHHs colell u achansrocMononapapunoBeix ovioxenuit (ACIIO) na
paboTy CKBaKHUHBEI M CKBOKMHHOTO OOOpPY/IOBaHHMS, paspabOTKH KOMIUIEKCHBIX PEIICHHH IO
ONITHMH3AIMH 00BN, TTIPOSKTHPOBAHUS U KOHTPOIISl HHTeHCH(QHKauK 100bul HedTH, ra3a |
ra3oBOro KOHIEHCATa

IlporpaMma cocTaBjeHa B COOTBETCTBHH ¢ NPOQeCCHOHANBHBIM CTAHAAPTOM
«CHENMUAJMCT IO JOBBIYE HE®TH, TA3A U T'A30BOI'O KOHAEHCATA» Ne
349, yreepxaénnsiM  npuxazom MHUHHUCTEPCTBO TPYJA H COITMAJBHOM
JAINNUTHBI POCCUMNCKOM ®EJEPAIIMM Ne 1124n ot 25.12.2014 u dexepaabHbIM
TOCYIapCTBEHHBIM  00pa30BaTEbHBIM  CTAHAAPTOM  BbICHIEro  oOpa3oBaHHS IO
nanpasaenuio 210301- Hedrerazooe aeno, yrsep:kaéAHbIM mpukazoM MuHoOpHayKn
Poccunm ot 12.03.2015 N 226

1.2. XAPAKTEPHCTHKA HOBOI'O BHJIA IIPO®ECCHOHATIbHOH
JEATETIBHOCTH, HOBOH KBATHO®HKAIIHH

Hnoxenep-rexHoaor (TeXHoJ10r)
HomxuocTubie obsizanHocTH. PaspabareiBaeT, IPHMEHssi  CPEe/ICTBA  aBTOMATH3aLUH
NPOSKTUPOBAHUs, ¥ BHEAPAET IPOIPECCHBHBIE  TEXHONOIMYECKHE — IIPOLECCHI,  BHJIBI
0DOpyIOBaHMs W TEXHONOTHUECKOH OCHACTKHM, CPENCTBA aBTOMATH3alMH M MEXaHU3allhH,
ONTHMATHHBIE PEXKAMBI IIPOM3BOACTBA HA BhITYCKAEMYIO MPEMIPUSITHEM HPOYKIUMIO H BCE
BUJIBI PA3IAYHBIX 110 CIOKHOCTH paboT, ofecrednBas IIPOU3BOJICTBO KOHKYPEHTOCIOCOOHOM
OpPOJYKIIMA ¥ COKpAalleHHe MaTepPUalbHBIX M TPYJAOBBIX 3aTpaT Ha ©e H3I'0TOBJIICHHE.
VeTaHaBIIHBACT TOPAI0K BEINONHEHHS paboT U MOONePAlHOHHBIH MapIIpyT 06paboTku AeTaiei
u cOopku uzjemmit. CocTaBiseT IIaHbl pasMEIIeHns 000pyI0BaHKs, TEXHHYSCKOTO OCHAINEHHH
W OpraHuzaiid pabouMx MeCT, PACCUMTHIBAET NPOM3BOJCTBEHHBIC MOMIHOCTH M 3arpysky
obopy/ioBarug. YdYacrByeT B pa3pabOTKe TEXHMYECKHM OOOCHOBaHHBIX HOPM BPEMEHH
(BEIpaGOTKY), THHEHHHIX M CETEBEIX TPa(uKoB, B OTPabOTKE KOHCTPYKUMA WU3JENHH Ha
TEXHOJIOTHIHOCTD, PACCIMTHIBAET HOPMATHBEI MaTePHANLHBIX 3arpaT (HOPMBI pacxoja CEHIPHS,
nony(abpEKaToB, MaTepUanoB, WHCTPYMEHTOB, TEXHOTOTHYECKOTO TONMBA, OJHEPTHH),
SKOHOMMYECKYE0  O(Q(EKTHBHOCTH  HPOCKIMPYEMBIX  TEXHOJOTMYECKUX  IIPOIECCOB.



PaspaGatbiBaet Texmonormuecke HOPMATHBEI, MHCTPYKIMH, CXEMBI COOPKH, MapIIpyTHEIE
KapTel, KapTbl TEXHHYECKOI'O YPOBHS M KAuecTRa TPOAYKLHK ¥ JIDYTYIO TEXHONOTHYECKYIO
AOKYMEHTALHUIO, BHOCUT H3MEHEHHSI B TEXHHUYCCKYIO MOKYMCHTALHIO B CBA3H C KOPPEKTUPOBKOH
TEXHONOTHIECKHX MPOLECCOB H PEXHUMOB HPOH3BOJICTBA. CornacoBeiBaet paspaGoTanmyio
AOKYMCHTAUUIO C MOAPA3ACTEHHAME TIPEIPHATHSL. PaspabateBaer Texumueckue samanms ua
HPOCKTHPOBAHNE CIICUMANBHOH OCHACTKH, HHCTPYMEHTA I IIPUCIOCODIEHUH, TIPeyCMOTPEHHBIX
TEXHOJIOTHEH, TEXHHYECKHE 3aaHus HA IPOU3BOJICTEO HECTaHIApTHOro o6opynOBaHUs, CPEICTB
dBTOMATH3AlMA B MeXaHu3auud. IIpuHuMaer yuacrue B paspaboTke ynpapisiommx mporpamMm
(o1 oBopymoBanus c UIlY), B oTnaike pa3paGoTAHHBIX [IPOTPaMM, KOPPEKTHPOBKE HX B
nponecce  NOpabOTKH, COCTABICHMH HWHCTPYKIMH 110 pabote ¢ mporpammamu. IIposomut
TIATCHTHBIC HCCNECIOBAHKS W ONPENENAeT MOKA3aTENHM TeXHUYIECKOro YPOBHS IPOEKTHPYEMBIX
OOBEKTOB TEXHHKH M TEXHONOTHH. YuacTBYeT B mpoemeHun SKCIEPUMEHTANBHEIX paboT II0
OCBOCHHIO HOBBIX TEXHOJOTHYECKHX IIPOLECCOB K BHEIIDCHUIO WX B IIPOM3BOJCTRO, B
COCTABIICHHH 3as4BOK Ha H300pETEHHs M TIPOMBIIIIEHHbIE obpasuel, a TakKe B paspaboTke
[IpPOTpaMM  COBEPUICHCTBOBAHHS  OPraHH3aIHH TPYAa, BHEAPEHWUS HOBOM  TEXHUKH,
OpPraHU3aIHOHHO-TEXHUYECKUX MEPOIPHATHIH 110 CBOCBPEMEHHOMY OCBOEHHUIO
TIPOM3BOMICTBEHHBIX MOIIHOCTEH, COBEPLICHCTBOBAHMIO TEXHOMOIMH I KOHTPOIIMPYET HX
BBITOTHEHHE. OCYIIECTBIACT KOHTPOTb 3a COBMIONCHHEM TEXHOTOIHYECKOH THCUMIITHHEI B
Hexax W NpaBUIBHOM SKCIUlyaTallHedl TeXHOIOTHYECKOro obopynosarus. Maydaer 3(S01SH1(0):10) %
OTEHECTBEHHDIH U 3apyOesKHLIH OMBIT B 0G1ACTH TeXHOIOMMH [IPOU3BOJICTBA, pa3padaThIBaeT u
TPUHAMAET  y4acTHE B peanu3alMd MePOUPHSTHH 1O  IIOBBIIIEHHIO s¢pdexTrBHOCTH
TIPOM3BO/ICTBA, HANPABICHHBIX HA COKPALIEHHE PACX0/a MaTepHaJIOB, CHIJKEHHE TPYI0EMKOCTH,
TIOBBIMICHUE IPOH3BONUTEIEHOCTH TPYa. AHATHIUPYET NPUYHHBI Opaka M BBILyCKA IPOLYKIIME
HHU3KOTO Ka4CeCTBA M NOHHKEHHBIX COPTOB, IPHHUMAET y4acThe B pa3paboTke MEpONpPUATHIT 10
HX TPEAYNPEKACHHUIO U yCTPAHEHHIO, a TAKKE B PAacCMOTPEHHH TOCTYNAIONIMX peKIaMaldii Ha
BRIITYCKAeMYIO NMPEIIPUATHEM IPOAYKIHIO. PaspaGaTsiBaeT MeTOmEI TEXHHYECKOTO KOHTPONS H
HCTIBITAHHSA IPOMYKIHMH. YYACTBYET B COCTARICHWH MATEHTHLIX M JHMUEH3UOHHEIX NaCIOPTOB,
3aj4BOK Ha HM300peTeHHs M NPOMBIIIICHHEIE obpasupl. PaccmatpuBaer palHOHAIU3aTOPCKHE
IPEUIOJKEHHUA 110 COBEPIICHCTBOBAHHIO TEXHOIOIMH [IPOM3BOJCTBA M [aeT 3aKJIIOYEHHS O
1eneco00pasHOCTH HX HCIONb30BAHHA.

a) Obnacms npogeccuonanvoii 0eAmenbHOCU  BBITYCKHUKOB, OCBOMBLINX IpOrpaMmy
NPO(ECCHOHATBHON NEPEMOIrOTOBKY, BKIIOUYAET CO3NAHME, BHEAPEHHE M IKCILTYaTAIHIO
SHEPTo- M PpecypcocOeperaromnx, 3KONOTHYCCKH Oe30MacHbIX TEXHONIOTMH B Ipomeccax
He(Teno0kYH, Pa3paboTKy METOIOB MOBBIICHHS He(TeoTaun MIacToB, crnocoGos obparenus
C IPOMBIIITICHHBIME H OBITOBBIMH OTXO/JaMH H ChIPbEBBIMH pecypcamu
0) Obvexmamu npogheccuonanvroii deamenvrnocmu BBLIIYCKHHKOB, OCBOMBIINX IIPOTPaMMY
NPOQECCHOHANBHOM  MEpPEOATOTOBKH,  SBISIOTCS MPOUECChl M alapaThl XUMHYECKOH
TEXHONIOTHH M He(pTeNOoOBIMM;  HPOMBINLIEHHEIE YCTAHOBKH,  BK/IIOYAd  CHCTEMBI
ABTOMATH3UPOBAHHOIO  YIIPABIEHMS, CHCTEMBI aBTOMATH3UPOBAHHOIO  MPOEKTHPOBAHHS,
dBTOMAaTH3HPOBAHHBIE CHCTEMBI HAYYHBIX HCCIICI0BAHMI;
COOPYZKCHHS OYHCTKH CTOYHBIX BOJ M Ta30BBIX BEIGPOCOB, nepepaboTKH O0TXOMOB, YTHIH3AIHH
TCTUIOSHEPTETHHECKUX TMOTOKOB M BTOPHUHBIX MATEPHAIOB, METONEI U CPEJCTBA OIEHKH
COCTOSANHMS OKPYAKOMEH CPE/bl M 3aLIUTHL €¢ OT AHTPONIOTEHHOTO BO3JICHCTBHS, A€HCTBYIOLHE
MHOTOaCCOPTHMEHTHEIE MTPOM3BO/ICTBA XUMHUSCKOH M CMEKHEIX OTpacyeid IPOMBITIIEHHOCTH.
B) Buowt u 3a0auu npogpeccuonansnoii OeAmenbHOCHI, K KOTOPBIM TOTOBATCS BBIIYCKHUKH,
OCBOMBIIHE IIPOTrPaMMy HPO(ECCHOHALHOM MepeIIoAr OTORKH:
~IIPOU3BOICTBEHHO-TEXHOIOMHYECKAs;
-OpraHH3alnOHHO-YIIpaBIeHYeCKAsS

BrmyckHuk, ocouBmmii porpamMmy  NpO()eCCHOHANLHOR  TIepemoArOTOBKH, B
COOTBETCTBHH C BHIAMM IPO(ECCHOHANBHON JEATETBHOCTH, Ha KOTOpBIE OPHEHTHUPOBaHA
IporpamMma, J0JKeH



OBITE TOTOB pelaTh creayromIe npodecCHOHANBHEIE 3a0a9n:
[POU3BONCTBEHHO-TEXHOIOTHIECKAS AEATENBHOCTE:!

OPTaHM3allist  BXONHOTO KOHTPONS CHIpbS M MaICpHallOB  C MO3MIMH 3SHEPrO- u
pecypeochepeenns pu ux nepepaborke;

KOHTPOIIb ~ Ka4yeCTBA  BBIIYCKAEMOH NPONYKIHH 1 pecypco -, sHepromoTpebneHus
TEXHOJIOIMYECKHX MPOLECCOB ¢ HCIIOh30BAHMEM CTaHIAPTHAIX METO/IOB;

OpraHU3alus 00CIIyKUBAHHS U YIIPARIEHHS TeXHONOIHYeCKIMMT IIPOLECCAMH;

YHacTHC B OKCIUTyaTaldd aBTOMATH3UPOBAHHBIX CHCTEM YOPaBIEHHUS TEXHOIOTHISCKAMMI
IIPOIECCaMu;

YHIaCTUC B OCYIUECTBICHHH MEpOIpPHATHI MO oXpaHe OKDYKaloleHd Cpenbl Ha OCHOBE
TpeboBaHmi

POMBIIIIEHHOH Oe3onacHocTH M JApyrux HOPMATHBHBIX [JOKYMCHTOB, PerlaMeHTHPYIOLHX
Ka4qeCTBO MPUPOIHBIX CPE;

OpraHU3alHOHHO-YIIPARIEHYECKAs ACATEbHOCT:

COCTABIICHHE TEXHUYECKOH NOKYMEHTauu# (rpadukos pador, WMHCTPYKIMH, mIaHoB, CMET,
3aiBOK Ha MaTepuanel W 00OpYmOBAaHHE), a TaKKe YCTAQHOBIIEHHOH OTYETHOCTH IIO
YTBEPKAEHHBIM (hopmanm;

OpraHu3aIyA paboThl MANOr0 KOJUIEKTHRA B YCIOBHAX NEHCTBYIOMIErO IPOU3BOICTRA;
TMOAIOTOBKA HMCXONHBIX JAHHBIX IUIL BRIGOPA W OBGOCHOBAHHS Hay4YHO-TEXHUUYECKHX |
OPTAHW3ALHOHHBIX ~ PEMICHMH HA  OCHOBE  KOMIUIEKCHOrO  AHATH3A OKOHOMUYECKOH
s dexTHBHOCTH, dHEPrO- 1 pecypcochepekenns,

YTacTHE B NPOBEACHHH OPraHH3alHOHHO-TUIAHOBEIX PACYETOR IO CO3aHMIO (peopraHU3alum)
NPOM3BOCTBEHHBIX [IPOLIECCOB;

YHaCTHE B PealH3aliH HOBBIX TEXHOTOTHISCKHX MPOIECCOB;

paspaboTka ONEpATHBHBIX ILIAHOB paboThl IPOM3BONCTBEHHEIX NOJIpa3/ielieHnii, OlLeHKa
PE3YJIBTATOR HX NEATEIBHOCTH H aHAIIU3 3aTPAT;

1.3.  Tpe6oBanue K pe3y.abTaTaM 0CBOEHHST HpOrpaMMel

a) cywiamens ¢ pesyibmane oceoenus Hpozpammer dondicen obnadams ciedyrougumu
o0uenpogeccuonanvrpsimu u HPO(eccUOHanbHbIMU KoMPemenyuamu KomnemeHyuamu:
- CMOCOOHOCTBIO OCYINECTBIATH IOUCK, XpaHeHue, 0bpaboTky M aunagms HHbOpPMaLHH 13
PaslYHRIX HCTOMHMKOB W 0a3 JaHHBIX, HPEJICTABISTL ee B TpedyemMoM ¢opmate ¢
HCIIOIb30BaHHEM HH(OPMAHOHHEIX, KOMIIRIOTEPHBIX U CETeBBIX TexHomoruii (OITK-1);
-CIIOCOOHOCTBIO  HCIIONB30BATE  OCHOBHBIE 3aKOHEI CCTECTBEHHOHAYYHBIX OUCHUIUIMH B
npoQeccHoHaNnbHON  MesTenbHOCTH, [IPHMCHATE  METOABI MaTEMATHYECKOTO aHagH3a
MOZIC/IMPOBAHHSL, TEOPETHIECKOTO M SKCIIEPUMEHTATEHOIO HCCITeI0BAHHS (OIIK-2);
- CHIOCOOHOCTBIO BNAJETh OCHOBHBIMH METOZaMH, CIOCODAMHM U CPENCTBAMU TIONyUCHHS,
XpaHCHHUS, TepepaboTkn HHOpMaLMK, paboTaTs ¢ KOMIIBIOTCPOM KaK CPEACTBOM YIIpaBICHHS
nHdopmanuelt (OIIK-4); crnocoGHOCTBIO COCTABATE H OQOPMIISTE HAYIHO-TEXHHYECKYIO U
CITYKE€OHYIO JIOKYMEHTALIHIO (OIIK-5);
- CIIOCOOHOCTBIO pellaTh CTAHIAPTHBIE 3a1auH IPO(ECCHOHAIBHON NEATEEHOCTH Ha OCHOBE
HHGOPMALIHOHHONH | Oubnuorpaduyeckoit KYIETYPBI C IPUMEHEHHEM HH()OPMALHOHHO-
KOMMYHHKALHOHHBIX TEXHOJIOTHH M C YY4eroM OCHOBHEBIX TpeboBaHui WH(POPMANHOHHOMH
Gesomacuoctu (OTTK-6).
- CIIOCOOHOCTBIO MPHUMEHSTh MPOLECCHBIH MOAX0)[ B IIPaKTHYECKOM ESITeJIbHOCTH, COYCTATH
T€OpHIO H npakTuky (I1K-1);
- CIOCOOHOCTBIO OCYIIECTBISTH M KOPPEKTHPOBATh ~ TEXHOJIOTMYECKHE IIPOLECCH  IIPH
CTPOMTENLCTBE, PEMOHTE M 9KCIUTyaTalMH CKBAXKHH PA3IHYHOTO HA3HAYCHHS U npoduis cTBOJIA
Ha CYIIE U Ha MOpe, TPaHCIIOPTE H XPAHEHUH YIICBOAOPOIHOTO CHIPBS (IIK-2);
- CMOCOOHOCTBIO  OKCMIIyaTHPOBaTh M OGCIy/KHBATH TEXHOJIOTHYeCcKoe 06opymoBaHue,
HCTIONE3YeMO® IIPU CTPOUTEIIBCTBE, PEMOHTE, PEKOHCTPYKIIMH M BOCCTAHOBIIEH MM HEPTAHBIX U



Ta30BBIX CKB&XMH, noObrye HedTH W rasa, cOOpe M NOArOTOBKE CKBAKHHHOMN IIPOAYKITHH,
TPaHCIOPTe ¥ XPaHCHUH YTIIEBONOPOIHOTO chipbs (T1K-3);

~CMOCOOHOCTBIO OLICHUBATE PHCKH K OTPEICNATE MEPEl IO OOCCHIEYECHHI0 6e30IaCHOCTH
TCXHOIOTHIECKUX MPOLIECCOB B HedTerasoBoM npoussoactee (I11K-4);

- CIOCOOHOCTBIO NPHMEHSTH B UPaKTHYCCKOH NEATCNBHOCTH IPUHIHIBL  PANHOHATEHONO
HCII0IB30BaHHS IPHPOIHBIX PECYPCOB H 3aIIHTEI OKpyzxatomieit cpens! (ITK-5);

- CIIOCOOHOCTHIO 060CHOBAHHO NPUMEHATE METOJBI METPOJIOTHH | cranmaprusanuu (ITK-6); -
CIIOCOOHOCTBIO  BBIMOMHATE TeXHUYECKHe paboTel B COOTRETCTBHH ¢ TEXHOJIOTHYECKHM
pernamentom (I1K-8);

-CIIOCOOHOCTRIO  OCYILECTBIIATE ONCPATHBHBIH ~KOHTPONE 32 TEXHHYECKHM COCTOSHHEM
TEXHOMOTHYECKOr0  060pyIoBaHHMs, HCHOTB3yeMOTO  IPH  CTPOMTENBCTBE,  PEMOHTE,
PEKOHCTPYKRIIMM M BOCCTAHOBNICHHA He(TSHBIX M ra30BhIX CKBaKHMH, NOOBITHE HedTH W Tasa,
cOope ¥ TOArOTOBKE CKBaKHHHOMN HPOAYKUHMH, TPaHCOPTE M XPAHEHHH YIIEBOIOPOIHOTO
cbIpbs (I1K-9);

" CHOCOOHOCTBIO  y4YacTBOBaTh B MCCIIEOBAHMI TEXHONIOTHYECKAX  TIPOLIECCOB,
COBCPIICHCTBOBAHMH TEXHOIOTHYECKOTO 060PYI0BAHHMS H PEKOHCTPYKIHH Tpou3BoacTsa (I1K-
10);

- CIOCOOHOCTBIO  O(OPMIIATE TCXHONIOTHYECKYI0 H  TEXHMYECKYH) NOKYMEHTAIHIO 110
SKCITyaTalniy He(TerasonpoMEICIOBOro obopynoranus (ITK-11);

- TOTOBHOCTBIO PEIaTh TEXHUYECKHE 3a1a9H 110 IIPENOTBPAICHHIO H JIUKBUIALIMH OCIIOKHEHHI
W aBapUAHBIX CUTyaluH IIPH CTPOMTENbCTBE, PEMOHTE, PEKOHCTPYKIUH H BOCCTAHOBICHHH
HEPTAHBIX M Ta30BEIX CKB&XHUH, NOOkue HedTH M rasa, cOope M IOArOTOBKE CKBAKHHHOL
NPOAYKUMH, TPAHCIIOPTE W XPaHEHHH YIIEBOIOPOHOTO chIpbst ([TK-13);

~CIOCOOHOCTBIO IPUHUMATE MephI 110 OXPAHE OKPYKAIOUICH CPE/Ibl M HEJIP IIPH CTPOMTENLCTRE,
PEMOHTE, PEKOHCTPYKLMH H BOCCTAHOBIEHHH HEe(GTSIHBIX U [A30BEIX CKBa)KHH, 100bMe HedTH 1
rasa, cOope u MOJIIrOTOBKE CKBAXKHHHOMN TPOAYKILMH, TPAHCIIOPTE ¥ XPAHEHHH YTIEBOAOPOIHOTO
ceipbs (I1IK-15);

-0) obnacmu snanudl, ymenuii u naswixos, Komopble gopmupyiom ykazauusie KOMREmeHyuu u
bonee demanvho packprisaiomes oucyununapnom codepacanuu npocpammel.

npuobpecmu snanus:

= O COBPEMEHHOM Pa3BUTHH He(TEra30BOro TTPOM3BOJICTBA,;

- O pecypcHol Hase yrieBoJOpoLHOTO ChIpbS, cHeTeMe pazpaboTku 3anexeii HedTH u rasa;

- 0 Cocodax KCIUTyaTaluu CKBaXKHH, METOIAX BO3JICHCTBUS Ha IIJIACT;

- B YIPABICHUH TEXHONOIHIECKHMH TPOIIECccaMy He()TETa30BOr0 IPOU3BO/ICTBA.

NpHOOPECTH HavYalIbHEIE 3HAHUS H HABBIKA B YIPABJICHHH IIPOLECCAMU He(Tera3o100LIuM,

- 00 OCHOBHBIX TEPMHHAX M MOHSTHSIX IPOLIECCOB NOOBIYH HE(TH H rasa.

npuobecmu ymenus

- B YUPAaBICHHH TIPONECCAMH CONEOTIIOKEHHS W TEXHOIOTHSIM 3alUTHl MEXaHNU3UPOBAHHOTO
hoHIa CKBaXKKH, TOREPXHOCTHOTO odopynoBanus;

- B YNDaBICHHH IIPOLECCAMH KOPPO3UH W TEXHOIOTHSIM 3aIMTEI OT KOPPO3MOHHBIX
TMOBPEKICHHH MEXaHU3UPOBAHHOTO (OH/IA CKBAKHAT, TPyOOnpoBO10B U 06OPyYI0BAHMS;

B YIPaBICHAH Mponeccamu, cBa3aHHbME ¢ ACTIO B 106bmue 1 TpaHcIopTe HedTH;

~ B NIHArHOCTHPOBAHHH OCHOXHSIOMHKX (aKTOPOB M aHAIM3C PE3YNBTATOB MOHHTOpPHMHTA
IIPOIIECCOB AOOBIYK;

- B I/TaHHPOBAHMH MEPONPHATHH IO YIPaBICHHIO OCITOMKHAOMUX T00BIY (hakTopos.

gradeims

- MCTOIMKaMM MMHUMM3ALUH OCIOKHSIOMEX (aKTopoB TIOCPENCTBOM KBanu(HIHPOBAHHOTO
IIPUMEHCHHS COBPEMEHHBIX METOJIOB H TEXHOTOTHIA;

- HaBRIKAMH B YIPABTIEHUH MPOLECCAMH CONEOTIIOKEHHS, Kopposun u ACIIO, onenke puckos,
CBASAHHBIX C OCIIOKHEHHSIMHU, OpPraHM3alliK CHCTEMHOMN 3aIlHTH 06HEKTOR.



Ha oOyuenue,

° 1.4 TpeboBaHusT K YPOBHIO
Heo0X0AUMOMY VISl 0CBOEHHS IIPOTPaMMBI

NOATOTOBKH TOCTYIAKIIET0

JIuna SKeIarolie OCBOHTH OMOTHHTEIBHYIO INPO(ECCHOHANBHYIO IPOTPaMM, IOIKHBI
MMeTh BBIcIIee npodeccHoHaNbHOH 00pasoBaHHe IO HATPABICHHAM IOATOTOBKH 04.03.01 —
Xumus, 04.03.02 — Xuwmus, ¢usnka ¥ Mexanuka Mmatepuanop u 18.03.01 - Xummgeckas
texronorus, cnemuanmsHocTsiM 04.05.01 — OyngaMenTanbHas W NPHKIaIHAS XUMAS A 18.05.01

XUMHAYECKas TEXHOIOTHS SHEPTOHACBIIIEHHBIX MATCPHAIOB H 5 K3 (A1 05051

1.5 TpyaoeMKocTh 00yYeHHSs

HopMaTHBHAS TPYA0EMKOCT 00YUCHHSA 110 MaHHOH mporpamme — 504 daca, BKIOYas BCE

BH/IBI AyIUTOPHOH U BHEAYAUTOPHOM (camocTosATENBHOM) yaebH0H paboThI ciyaTers.

1.6 ®opma odyaeHus

1.7 PexxuM 3aHATHIH
ITpu mo6oit Gopme oOyuenus yucOHas Harpys3ka yCTaHaBIMBACTCS HE 6onee 54 yacos B

@opma 06y eruA —¢ JACTHIHEIM OTPHIBOM OT pabOTEL.
®opma 06yueHHs YCTAHABIMBACTCS MPH Habope TPYNIBI CIylIaTeneh U bukcupyercs B
ZIOTOBOpAXx C 3aKa3dHKaMH Ha OKasaHHe 00pa3oBaTe/IbHbIX YCITYT.

HEOCIIO.

2 COJIEPXAHHUE ITPOT'PAMMBI

2.5 VaeOGHblii muan

Haumenosanue & Bcez | Ayoumopnule CPC, | Texywui Ilpomexcymounas
OUCYUNIUH g 0 3AHAMUA, Hac yac KOHmMpONs *(uim.) ammecmays

g ayo.

§ Yac.

R 2 PK KP | KIlI 3auem | Ok3zame

3 2 PI'O, ’

S ; Peg.
Sz 3§

3 S| 8| 8 &3

g 2 ) 2 S & 3 3

S 2 HERILRE

1 2 3 4 5 6 7 8 9 10 11 12

Xumuueckas 54 30 12 18 24 2 +
TeXHOJIOTHS
Beenenune B | 36 20 8 6 6 16 2 +
Heth1e3a30B0E [ENI0
KOJUTOMIHAS XUMUA 36 20 8 12 16 ] 1 +
BrIcoxoMonexy- 36 20 8 6 6 16 1 1 +
JAPHBIE COSTHHEHH
MeTonsl 36 20 8 6 6 i6 2 -+
yBEINYEHH
HedTeoTnAYH
IUTACTOBR
Du3uKo-xuMHUYECKHe | 36 20 8 12 16 7 +
CROMCTBA TILIACTOBRIX
bmOHI0B




Peonorugeckuii 36 20 8 12 16 i +
METOJl HCCIIE IOBAHME
OcHoBHEIE npolieccs! | 54 30 12 18 24 2 +
" annapaThl B
NpOoLEccax
HeTen0aEMH

TexHonoruu 36 20 § 12 16 2 +
OrpaHUYeHus
BOJIOTIPHTOKA B
NOOBIRAFOLITHX
CKBaAKHHaX

Marepuanosenenne 36 20 8 12 16 ! ] +
H TEXHONOrHs
KOHCTPYKLMOHHBIX
MaTepHaIon

Msbpannrie  ruaser | 36 20 8 12 16 2 +
OpraH’Yeckom H
HEOpraHU4ecKoi
XUMHH

XuMuA ¥ TexHONOrug | 36 20 8 12 16 2 +
TOMJIMB M Macen
[MpoussoncTeeHHas 36 36 36 +
XHMHKO-
TEXHOJIOIrHYeCKaAs
MPaKTHKa

UMoz0 504 296 104 | 18 174 208 J

Hmoezosas
ammecmanus

*KIT - Kypcosoii npoexm, KP — Kypcosan paboma, PK — xonmponsuas patoma, PI'P — pacyemno-zpaguyeckas
padoma, Pegh.- Pechepam.

2.6 lucunnannapuoe comepskanme NPOrpamMMmel
AUCLHUIITIAHA «OCHOBHBIE ITPOIECCHI U AIITAPATBI B IPOIIECCAX
HE®TEAOBLIY»
TI'uopocmamura

l'mppasmuia.  Tunpocratuka.  IloHsTHe HaBneHus. llpunnmn  cratuxu.  Bemson
muGepenHanbHbIX ypaBHEHHH paBHOBECHS Jiinepa Ha OCHOBe MpPHWHIMIA cTaTuKH. OCHOBHOE
YPaBHEHUC IHAPOCTATHKH, (GDU3UYECKHH CMBICT BXOIAIIMX B HEIO BETHUNH,

3akon ITackans. Ilpunuun cooBimarommxes cocynoB. Ilpumenenne 3akona ITackams u
CIICNICTBHA M3 HCTO: MAaHOMETPBI, IIbE30METPEI, BOIOMEPHBIE CTEKIA. I'mapompeccer.

T'uopoounamura

I'unponvnamuka. [oratus pacxon u CKOPOCTE JIBHIKCHMS JKMAKOCTH, HX Pa3MepHOCTb.
Huddepennnansnpie ypapnenns meusxenns Diinepa, UX BEIBOJ HA OCHOBE IIPUHIUIIA JUHAMHKH.
BeiBon 3akoma BepHymm Ha OcHOBe MHTCTPHPOBAHUA Iu(PEPEHIHAEHEX  ypaBHEHHH
ABWKEHHMS Oiinepa. OH3UYecKHH CMBICT BXOAANMX B ypaBHenue bepHynniun Benmuumh,
YpaBHEHHE CITOIIHOCTH CTPYH.

PexuMbl IBHKEHHS SKUIKOCTH M Kputepudi Peiinonejca. JlamuHapHOoe mBuKeHHE
JKUIKOCTH. BBIpaikeHHe CKOPOCTH JH0GOr0 CAMOIPOU3BONBHOLO Ipoliecca M ero ImpHMeHEHHe
AL pacueTa CKOPOCTH IBHUIKEHHS OTAENBHBIX CIOSB JKHUIKOCTH. Pacmipenienenne ckopocreit mo
CCHUCHUIO IOTOKA I1PH JTAMUHAPHOM ABMKEHMH. ['paduk pacmpesenenns CKOPOCTEH MOTOKA 1pH
JIAMHHApHOM U TYpOYJICHTHOM [BUKEHHH, CPEIHAS CKOPOCTH TIOTOKA.

M3mepenne cKOpocTH JBHKGHHS MOTOKA | pacxoma JKHIAKOCTH C IIOMOIIBIO
THAPOIMHAMUYECKHX TPYO.

Tumer  cyxaromux  ycTpoHcTB: MepHas nuadpparma, comno, TpyGa BeHTypm.
Ornpenenenre Hamopa [0 W TOCIE CYKAFOLIETo YCTPOHCTBA C TOMOIIBIO jM(MaHOMETpA.
OrmpenieneHre CKOPOCTH MOTOKA C TOMOIIBIO MEpHOH quadparmel.



Tennoesie npoueccoi

Tenoseie mponeccsl. Temmoobmen. JIpmkymuas cuna Temmoobmena. TemrepaTypHbIil
rpajuent. Temnosele Ganancel.  OCHOBHOe ypaBHeHHe Temnonepenady. MU3MUecKHil CMBICI
obmero kosdduumenta Temwonepenaun. Koadduument temmoornaun. Temonepenada yepes
TITIOCKYF0 MCTAITMYECKYIO CTEHKY IIPH MOCTOSHHOH TeMmeparype TemmoHocuteneif. Cpenanii
TEMIICPATYPHBIH HAMOp NpPH MPAMOTOKE H IPOTHBOTOKE. TpH 3NEMEHTApHBIX criocoba
PacpoOCTpaHeH s TEILIA: TEMIONPOBOJAHOCT, KOHBEKIHSI, TEMIOBOE H3IYUCHHUE.

Anmapatypa s TennooOmeHa. Harpesaromme U OXTaXIAIONME  areHTHI, HX
Teriopusndeckie CcBolicTBa. TeII00OMEHHHKH, HMX THIBI, YCTPOHCTBO, IPCHMYIIECTBA M
HejocTatku. CriocoObl KOMIIEHCAlMH HEPABHOMEPHOTO PACIIHPEHNS TPYOHOTO H MEKTPYOHOTo
IIPOCTPAHCTBA TEINTOOOMEHHUKOB.

Maccoodmennvie npoueccet

Maccoobmennbie mpomeccel, BUABI MPOLECCOB Maccomepenaun. [Ipasuno ¢as. Pazosoe
paBHOBecue. Jlunusa papHoBecus. Matepuanbusiit Gananc. PaGowas nwaus. Hampasnedue
Maccomepefads. JBrKyiuas Chia Maccorepelayd, CPEIHss ABMKYINAs CHJIa MaccollepeaaydH.
[ToHsiTHE TEOPETHIECKOH TapeNky, ONpeeNIeHHe YHCIIA TEOPETHYECKHX CTyMeHeH rpadHuecKuM
METOLOM.

Ileperonka xuakocrett. [Ipocras neperounka, onpenenenue. [leperonka GuHapHO# cMecH
Ha IharpamMme: «TemIeparypa - CocTap Ilapa — COCTaB — JKHMIKOCTH» M Ha JUarpaMMe: «COCTaB
JKUJIKOCTH - COCTaB mapay». PasHomecwe mexay ¢azamu. HemocTaTku mpocTodl MeperoHKH.
Ileperorka mof BakyyMoM, ¢ BOJSHBIM IIApOM, C HHEPTHBIM ra30M, KAaKHE yCIOBMS IIPH 3TOM
H3MEHSIOTCA.

Pextuduranus, e€ cymuocts. CXOACTBA W pasiHuMs ¢ [POCTOH MEPErOHKOM.
[Ipunnpnnansaas cxemMa yCTaHOBKH PeKTH(DHKALNH HENPEPHIBHOTO JeHcTBHsA. MaTepranbHblit
Gananc KONOHHBI PeKTH(QHKAIMM M BBIBOJ ypaBHEHHs paGouell JHHMM yKpeIsmomed u
HCYEPIBIBAIOIIEH YaCTH KOTOHHEI HENPEPBIBHOTO JAeficTus. [loctpoenue paboumx nuHME Ha
JuarpaMme «y-x» H HaX0)KIEHHE YHCia TEOPETHYSCKHX TapeoK KOJOHHBI. (MIerMoBoe Yucio.
Pacuer MuHMManeHOTO B pabodero GaerMoBoro Yyuca.

Ilepnomuyeckas pektudukamusa. PexuMbl paGOTEI KOJNOHHBI: @) NPH TIOCTOSHHOM
(rerMoBoM 4ucie; 6) MpH TOCTOSHHOM COCTaBe IUCTHILIATA.

VYCTpPOHCTBO ~ pasNUYHBIX THIIOB KOJNOHH: HACAJOYHBIX, TapeibyaThlX (CHTYATOro,
KOJIMAYKOBOTO ¥ KJIallaHHOTro Thna). IIpenMyImnecTsa 4 HeIOCTATKH Pa3iMIHbIX THIIOB KOJIOHH.

OCHOBEBI peKTU(UKAINH MHOTOKOMITOHEHTHEIX CMECEH.

AGcopbuus. Pasnosecue npu abcopbuun. Matepuanbubiil Gananc mponecca abcopOIHm.
CxopocTte abcopbuun. Caase kodddunnenta Macconepenaus ¢ KoahGpuuueHTaMi MacCoOTIAYH.
YCTpOHCTBO pa3sNUYHBIX THIOB abcopOepoB: MMOBEPXHOCTHLIE, IUIEHOYHEIE, HACcalOYHEIE,
Tapensyarhle, pacIbUIHBAOLIHE.

O6nacTu IpUMEHEHUS Pa3IUYHBIX METOJIOB Pa3delIieH s CMECEH BEIIECTB.
JUCHUIITIUHA «MATEPUAJIOBEJIEHHUE 51 TEXHOJIOI'UA
KOHCTPYKIIMOHHBIX MATEPHUAJIOB»

1) Knaccudukanus KOHCTPYKIHOHHBIX MaTepUAIIOB;

2) CpolicTBa METAIJIOB U CIUIABOB;

3) OcHOBBI TEOPUH KPUCTANTM3AIME METAIOB H CIUIABOB;

4) JlnarpaMMBl COCTOSHHS OMHAPHBIX CIUIABOB PA3IHYHBIX THIIOB;,

5) KoMnoHeHTEI 1 (haspl AUArpaMMbl COCTOSHHS JKEIIE30YIIEPOAUCTEIX CIITIABOB;
6) Tepmuueckas ¥ XMMHUKO-TepMUYecKast 00paboTka METAJUIOB H CIUIABOB;
7) Knaccudukanus u MapKHpOBKa KOHCTPYKIIHOHHBIX CTalel;

8) Kiaccmdukanus 4yryHOB H UX ITPOU3BOICTBO;

9) MucTpymeHTaTBHEIE CTAITH W CILTAREI,

10) Jlerkue nmBETHBIE METAIUTEI B HX CIUIABEI,

11) Tsoxensle IBETHBIE METAILIB] M UX CILIABBL;

12) IlnmactMmaccel



13)  Jperecusie matepuans:;

14)  Crexno u xepamuka.

15)  Hctopuueckuit 0630p IPUMEHCHHS KOHCTPYKIHOHHBIX MATEPHAIIOB;
16)  Okemnyatanuonusie croiicraa KOHCTPYKITHOHHEIX MaTEpPHAIIOB;

17)  Makpockonudeckuit anamms;

18)  Cranu u criassl ¢ 0co6bIME CBOHCTBaMu;

19)  Tepmomexanmueckas 00paboTka METaIUIOB U CIINABOB;

20)  MenHo-HUKeTEBBIE CILIABBL,

21)  Hsyuenue ¢pusnucckux coiicTn JIPEBECHHEL;

22)  Ilopoku npeBecuHEL;

23)  3amuTa ApeBECHHEI OT YBIQKHEHUS, 3arHABAHUSA H BOCIIIIAMEHEHMUSL;
24)  DxoHOMuueckas 3D HEKTHBHOCTS IPUMEHEHHS TIACTMAcC;

25) Curamns.

AACITATIVIMHA «BBICOKOMOJIEKY JISIPHBIE COEIUHEHUS1»

1) Bsenenme. Ipemmer HayKH O BBICOKOMOJIEKYILIPHBIX COEIHHEHHAX. MecTo HayKd o
[HOMUMEpax B psfy [APYTHX XHMHYECKHX THCIIHTLIHH. Kparkas wucropuueckas crpaska.
OCHOBHBIE TIOHSTHA W OIpeleieHus. Ipunnumner knaccuduxarum onuMepoB. BaskHeiimue
KJIACCBI M TIPE/ICTABUTENH IPUPOIHBIX H CHHTETHYCCKHX HOJTHMEPOB.

2) XapakTEepHCTHKH H30IHPOBAHHBIX Makpomonexyn. IlepBadnas Xumudeckas CTpyKTypa.
CTepeoXuMUsS MAKPOMOTEKyIL.

Cpenmsis nmnHa nenu (cp. cTemeHs TIOIIMMEPHU3AIINH, CP. MONEKYNSPHEIE MACCHI, MOTEKYJISIPHO-
MACCOBRIC  pacmpenelneHus, cnocobbl onpemenenus MM u MMP).  Konhopmariuu
MakpoMonekyn. T'mbkocTs Makpomonekyr. Momempisie npencrasnenus. Konbopmanmonnas
CTATHCTHKA. KONMYeCTBEHHEBIE XapaKTepHCTHKH rubkocTn. [lomsTue 0 CTaTUCTHYECKOM
cermenre. CBA3b THOKOCTH ¢ XHMHYECKHM CTPOEHHEM LEne;i.

3) PactBops! nomumepo. OcoSennocTr PacTBOpOB TONMMEPOB. TepMonunamuka pacTBopos
TIOMUMEPOB. YpaBHEHHE COCTOAHHS PACTBOPOB. ©-ycnosus. Konpopmarnuu MaKpOMOTNEKy1 B
pacteope. Cremnenb Habyxanus KiyOka. KonnenTpaunonnsie pexump pactBopoB. Ma3zoBble
PaBHOBECHS B pacTBOpax MomuMepoB. [uapoamHaMuka PacTBOpPOB nomumepoB. [IpakTuyeckoe
MCIIOIb30BaHUE BHCKO3UMETPHH.

4) Ilonumepnrle Tema. Arperarnsie u (hazoBrre cocTosIHUS nomamepos. Haamonexkysspras
CTPYKTypa aMOp(HBIX W KPUCTAITHYECKHX nomuMepoB.  OpHEHTHPOBAHHOE COCTOSHHE
aMOP(HEIX H KPHCTATTHYECKHX NOMHMEPOB. DH3UYECKHE COCTOSHUS aMOpQHBIX IIOJTHMEPOB.
Tepmomexanuueckuif  MeTox — MCCTeMOBAHUL Tepmomunamuka  crexnoobpasHoro  u
BBICOKO3JIACTHYECKOIO COCTOSHHUS. Bs3Ko-TeKydee cocTosmme nonumepos. Ilnactudpukamms
HONUMEpoB.  Pemakcanmonuple sgBienws B nedopMalHOHHOM —TOBemeHuH IIOJTUMEPOB.
Bemyxnennas snactuasocTs.

Cunres monumepos. Paguxansuas NOJIMMEPH3ANHSA U COMOJTHMEPH3ALHS.

- Lermnoit U cTymeHYaThIii MeXaHM3MEbI 00pazoBaHus MaKpOMOTIEKYIL. Tepmonunamuka
MOTUMEpHU3aluK. VismMenenue sHTaIbmum u 5HTpOIMM B [ponecce MEMHON ITOTUMEPH3ALHH.
HonmumepusanuoHHO-enoMHMepU3aLonHOE paBHOBecHe.  [lpenembnble  Temmeparypsr
nomumepusanuu. [pepensnas konuenTpanms MOHOMEpA.

- CpobonHo-pauKaibHas — HOTHMEpH3ALHS. OnNeMeHTapHbIE  CTamuMM  IIpoLecca.
CKIIOHHOCTE MOHOMEPOB K pafMKaTbHON nomamepusanui. CBA3k MeXIy aKTHBHOCTHIO
MOHOMEPOB H HX PaJHKAJIOB B IIONIUMEPH3ALIHH,

- Croco0bl  HHHIMMPOBAHHS PaIuKaTbHOH — MONMMEpU3aldH  (BELICCTBEHHOE
HHHLUUPOBAHHE, (OTOMHUUMHPOBAHHE W T.JI.). BelmecTBeHHbIE MHHUIIAATOPEL;  BBIOOD
MHHIHATOPA NPHMEHHTEIBHO K YCTOBHUSIM MOTUMEPU3ALIHH.

- Kunetnka mnommmepuzanuu. OcHOBHBIC JONyIIEHHsl, JIEKallue B OCHOBE BBIBOJA
YPaBHCHHH  CKOPOCTH IOJMMEPH3ALUM. BhBog YPaBHCHHS  CKOPOCTH  paJMKalbHOM



[TOTMMEPU3ALNHI I MaJbIX CTETIEHEH IpeBpameHus. Homamepusanust npy rnyGokux cTemensx
npeBpaitenus. «I'enb»-sdhexrt.

- Kunernueckue cooTHomenus mus CPEIHCH CTEINeHH IOJMMEpH3aluu. YUeT peaxnui,
OCITOKHAIOMMX POCT LENH (peakuHu nepenadn). Bausnue PasIMYHBIX (PaKTOPOB HA CPEJTHION0
JUIMHY IICTTH (TEMIIEPaTypa, KOHIEHTPaLHs MHHIHATOPA, IPUPO/Ia PaCTBOPHTENIS | T.11.).

- Pannkansras conomumepuzaums. OcHoBHble JOMYILEHHS, JIeKallie B OCHOBE BEIBO/A
YPAaBHEHHS COCTaBa COMOIMMEPA TIPH MAITBIX CTCIEHAX MPEeBPaIeHHA.

- Jluarpamma  cocrasa comomuMepa.  KoHCTanTel  cononmmepusamum. Metons!
ONPENCNCHIST KOHCTAHT coronmepusanun. Cxema «Q-e»,

Cunres nomimepos. Honnas u HOHHO-KOODIHHANHOHHAS [T0JIMMePH3AIHSL.

- 1. MouHnas monTMMEpH3ALMS, €e BHAB B 3aBHCHMOCTH OT IPUPOIBEI MOHOMEPA M THIIA
NPHMEHSIEMOT0 KaTaTu3aTopa.

- 2. KarnonHas monuMepH3aiis. Karanuzatoprr u CoxaTanusaropel. Cxema mpolecca
KaTHOHHOH IIOJIMMEPH3AIINY (Ha IPUMEpe CHHTE3a nomuusobytuiena). Kunnetnka nponecca.

o= 3. AHMOHHAs MONMUMEPH3ALHS, HIPHMEHSCMBIE B PEakIUM KaTanu3aTopbl. OCHOBHBIE
CTaouK U KHHETHKa mpoiecca. [TorsTre 0 “xuUBBIX nemsax”.

— 4.Cunres CTEPEOPErYIISIPHEIX IIOJTUMEPOB. Crepeoperynsipasie H30- u
CUHIAMOTAKTHYECKHE NOTUMEpPbL. [IpUHIMIB  CcHHTe3a CTEPEOPEryISIPHEIX  OJHMEPOB.
Crepeocneunduueckue s hekTs! B pagikamsHOl H HOHHOMN IONUMEPHU3ALIHH.,

- 5.AHMOHHO-KOOpIMHALIHOHHAS oMMMepH3alus Ha KatanuszaTopax [{urnepa-Harra,

- 6.Croco0bl  mpoBemeHHs  peakuuu NOMUMEPU3AIMK M COIIOJIMMEPH3aLIUH.
[Tormmepuzanms B Macce. [lomumepusanust B pactBope (pasnuyHBIC BapHaHTHl METONA).
lomumepusanus B sMynbcun u B cycnensun. Beibop wuumuMaTopa u KaranusaTopa B
3aBHCHMOCTH OT THUIIA TTOYYEHHOH dMYIIECHH,

— 7.CpaBHEHME YHCTOTHI MOTHMEPOB, NONYYEHHBIX B 3MYJIBCHOHHOM, CYCHEH3HOHHOM
TIOTHMEPH3ALMH, TIOJMMEPU3ALMA B PacTBOPe, C HPOLYKTaMH MIOTUMEPH3ALUKE B Macce
MoHOMepa. OmeHKa SKOJIOTMYECKON HaleKHOCTH METOMOB. Bimsaume temmeparypsl Ha
MOJICKYIISPHEIC MACCHI IIPOIYKTOB TIOIMMEPH3AIHH.

Ionuxonnencamus.

1. Peaknust HONMHKOHICHCAIINE, ¢e OCHOBHbIE 0COOEHHOCTH, OTIIHYKE OT PeaKIUH
IONTUMEPU3ALIHH,

- 2. CTpoeHHE MOHOMEPOB, CIIOCOOHEIX BCTYNaTk B pEaKIUI0 MOMUMKOHICHCALUH.
OyHKIHOHATEHOCTE MOHOMEPOB M HMX CIIOCOBHOCTE 00pa3oBEIBATh NIMHEHHBIC W CeTYaThle
nouMepsl. [IpumMepsr.

— 3.Kuneruka monmumkosmencanuu. PasHopecuas u HEpaBHOBEeCHas IIOJIMKOHIEHCAIHS,
I'OMO- H T€TEPOIIOIMKOH Iecaltus. [IpumepsL.

= 4. CriocoObl NpoBe/leHHsT IHHEHHOH MOMMKOHIECHCAME B Macce MOHOMEpPOB ( B
pacmiase), B pacTBope, B rpanuie pasjena ¢as. OcoGeHHocTH HOIMKOHACHCALMH B TPaHMIIE
(haz: ckopocTE Ipoliecca, OGPEIB LEMH, BETHYH HEL TIOTy4aeMBIX B PEAKLIMH MONEKYIIAPHBIX MACC
[IOTHMEPOB.

- 5. CuHTe3s 610K- B NPHBHTHIX comonumepoB. Mcnonmp3oBaHue MOMHKOHIEHCALMH M
“KUBBIX ICNEH ONMMEPOB JUIT CUHTe3a 5TOro  Kiacea comomumMepoB. [lomstHe o
TEPMO3NIaCTONIACTAX.

XHMHYeCKHe peaKUHH H XHMHYeCKHTE NpeBPAlEHHs] TOJTHMEPOB,

1 Xumuaeckue peakinu, He IPUBOISIIHE K M3MEHEHHIO CTElICHIT ITOJIMMEPU3AIH I
MAKpOMOIIEKYJT: IOJMMEPAHATIOTHIHBIE PEBPAIIEHHS X BHYTPUMOIIEKYIIIPHBIE
HEPErPyHITHPOBKH.

= 2. Oco0eHHOCTH HPOTEKAHHS PEaKIHH [OIUMEPAHATOIHIHBIX IPEBPALCHUH C yUETOM
POJIH JIOKATEHOTO OKPYKEHHS TPYII B IETH, U3MEHEHUS PEaKIIMOHHOH CIOCOBHOCTH IPYIII TIO
MEpPE NpOTeKaHWs mpouecca. OTNHYHE NONMMMEPAHAIOTHYHBIX IPEBPALICHUH OT peaxImii
COOTBETCTBYIOMINX (YHKIMOHAILHEIX TPYIII B HU3KOMOTICKYJIAPHEIX COETHHEHHSIX.



— 3. Xumuueckne peaxium, IIPUBOJSAINNE K HM3MEHEHHIO CTEleHH HNOJIAMEPH3ALIHH.
Peaxuuu nectpyxumu u crunsanus TTOJIMMEPHBIX TIENe.

- 4.Qusuveckast 1eCTPYKIES 01 BIHIHUEM TEIia, CBETa, MEXAHUYESCKOTO BO3MCHCTBHS
Ha nomumep. Crnoco6sl 3ammTe! 0T Gusudeckoii ASCTPYKIHMHU IIPH GOPMOBAHHH M KCILIYATAITHH
ITOTHMEPOB U U3IENTHI U3 HHX. '

- 5.XuMUYecKas THAPOTHTHYeCKAs ACCTPYKIHS TETEPOLENHEIX MOMUMEPOB. IIpumepsr.
Peaknun ammnonusa, AMHUHOIM33, TIINKONK3A, KaK PEaKIUH THAPOTHTUIECKOTO THIIA ¥ X poIth
B[Oy ICHUH [OTUKOHICHCAHOHHBIX [I0THMEpOB.

= 6. XuMHYeCKas OKHCITHTeBHAS ACCTPYKITHA, MEXaHNU3M Peakiiuil OKHCICHHS TOJTHMMEPOB
Pa3IIMIHOrO XMMHYECKOIO CTPOCHNUS . AHTHOKCH IAHTEL

AUCIHATIIINHA «KOJUTIOMAHAS XUMUST»

1. Mounekyasipable B3anmoaeiicTBus u 0coDbIe CBOIiCTBA MOBEpPXHOCTE paszaena ¢as.

1, YCroBHE CYIIECTBOBAHMS yCTOHYMBOMN TPaHulbl pasfgena a3 B OTHOKOMIIOHEHTHON
cucreme. CpoGoJiHAs TOBEpPXHOCTHAS sHeprus. IloBepXHOCTHOe HaTsKeHME, CHIIOBAS W
SHCPICTHHECKAsT TPakTOBKH, EIMHHMUBL H3MepeHHs. OIbIT Hronpe. TlpuuuBbl mOSBICHUS
CBOOOMHOH  NOBEPXHOCTHOI SHEPIMH  Ha  rpaHuue pasgena ¢as.  OcoBeHHOCTH
TCPMOIIMHAMIICCKOTO COCTOAHMS BEMIECTBA B MOBEPXHOCTHOM clioe. [loHsTie 0 TOBEPXHOCTH
PaspeIBa U pasNesLIIoIIeH IOBEPXHOCTH, MeToI N3G TOYHELX TepMOAMHAMHYECKHX yHKIui (o,
€, 1) IOBEPXHOCTHOTO CIIOS TI0 ['nb6cy. O6obuiennoe ypaBuenue IIEPBOTO M BTOPOTO 3aKOHOB
TEPMOIMHAMUKH 111 IOBEPXHOCTH pasziena ¢as.

2. Brusnue Temueparyphl Ha W3GBITKH TEPMOIMHAMUYCCKHX (DYHKIUH MOBEPXHOCTHOTO
CJIOA HEACCOLMUPOBAHHBIX XuIKocTel. Kputnaeckas TeMIlepaTypa no Menneneery.
3, CBsI3b IIOBEPXHOCTHOM SHEpPrum ¢ MEXMONIEKYIAPHBIMH B3aUMOIEHCTBHAME B 0OBeMe

KOHIICHCUPOBaHHOH a3kl (sHepruelt cueruenms MOJICKYJI, TEIUIOTOH cyOnumaruu, paGoroit
Koresun). Ilpasuno Credana. Buyrpennee masmenwe 1o Pebunnmepy, ero cmsasp ¢
[TOBCPXHOCTHBIM ~HATSDKEHHEM H  (DH3UUECKHMHE XapaKTCPHCTUKAMH  BEMIECTBA (MOIyJIeM
YUPYTOCTH, HACANBHON IPOYHOCTRIO | T.11.). Koncranra I'amakepa, ee cBs3b ¢ paGoToil Koresun
M TIOBEPXHOCTHBIM HATKEHHEM. Bian jucmepcronmoi HEIUCTIEPCHOHHON COCTABIIMIONIHX
MCKMOTICKYIAPHBIX B3aUMOJEHCTBHUI B MOBEPXHOCTHOE HATSIKEHIC., [IpaBuno ®yoxca.
OcoGennoctn rpasune!r pasgena (a3 TeepmeIX Tem. Creuudnka nposenenns cBoGOmHOlM
TIOBEPXHOCTHOH SHEPIHHU TBEPHLIX TEIL.

4. OcoGennocTy moBepxXHOCTH paszzena KOHICHCUPOBAHHBIX (a3 B IBYX KOMIIOHEHTHBLIX
CHCTEMaX, CBsi3p  MeK(pasHOTO TOBEPXHOCTHOrO HATHYKEHMS C  MEXKMOIEKYJIIPHLIMHA
B3aUMOIECHCTBHAMHA B 00BEeMe (a3. PaGora anresun. Ilomstue o6 SHEPTHH CMEIIeHHS
KOMIIOHEHTOB. CnojkHas KoHcTanTa || aMaKepa, ee CBA3h C MeK(asHbIM I[1OBEPXHOCTHBIM
HaTxeHHeM. MexdasHoe 1OBEpXHOCTHOE HATSDKEHHE IO ®@yoxcy, Jxepudamko u Tyny.
OMIUpHYECcKOe IPaBuIo AHTOHOBA. PaboTa aaresuu ga TpaHuLe paszena (a3 Ipu BOILIOLIEHHH
npaBuiia AHTOHOBA.

5, Bnusuae kpuBH3HBI moBepxHOCTH Ha PABHOBECHE B OJHOKOMITOHEHTHBIX CHCTEMAX.
3akon Jlanmaca. KamumispHoe nasmenme. Kanunnaproe mopaatue sxmmkoctw. YpaBHeHue
Kiopena. Kanumngpuoe tevenne B mopuersix Cpelax, NPaKTHYECKHE [IPHIIOKEHHS
(BbITeCHEHHE HEBTH U 1p.). 3ABHCHMOCTD NABJICHHS 1apa OT KPUBH3HBI IIOBEPXHOCTH JKUIKOCTH.,
3akon Tomcona (KenbpuHa). Kanunngapaas xonmencaims. Mzotepmuyeckas meperonka
BCIIECTBA. 3aBHCHMOCTH DACTBOPHMOCTH OT KPHUBH3HEI TOBEPXHOCTH IHCIIEPCHBIX YACTHIL.
3axoH ['ub6ca — Octranpaa — Dpeiinumxa.

6. Cmauusanue. Kpaesoit yron. 3akon IOnra (cumoBO# W sHepreTHUecKuit BBIBOABI);
CooTHomenre Mesxy paboTaAME aire3wy M KOre3uH IIpH CMaYuBaHWU. Terora cMauydBaHus.
M3buparensHoe cMauumBaHMe Kak MeTOX XapaKTCPUCTHKH IIOBEPXHOCTH TBEPABIX Tel
(miodunbHEIX  H miopoburx).  TepMomMHAMHYECKHE YCIOBUS IOJIHOIQ CMauYWBaHUS
(pacTekaunue). Biusaume ImepoxoBaTocTH —u 3arpsA3HEHUs] MOBEPXHOCTH HAa CMAauyHBaHUe,
['ucTepesuc cMaynBanms.



7. Merto/er M3Mepenus MoBEpPXHOCTHOTO HATKEH s Ha JIETKO NOOBUKHBIX IpaHunax as.
Cratmueckie M monycraTudeckue MCTONBL:  MHCTPYMEHTAIbHOE O(OPMIIEHHE, YCIOBHS
SKCIEpUMEHTa, pacueTHble GopMyisl. [loHSTHE 0 mHHAMMUYecKHX MeTojiax. MeTtonsl oneHku
TIOBEPXHOCTHOH 9HEPIHM TBEPABIX Tesl (MCTIONBIOBAHHE ypaeHenuit Credana u OcTanpma —
@pelHINXa, METOIBI HEHTpaIbHOH Karm, «HYJIEBOH MON3YYECTH U PacIIeTIEHUS »).

IT. Apcop6ums wna MOBCPXHOCTH pasfena ¢a3s. BiaumsHue ancopGumoHMMBIX c10eB Ha
CBOMCTBA IHCIIEPCHBIX CHCTEM.

I. AnlcopOuus Kak caMOIpPOH3BONBHOE KOHNEHTPHPOBAHME Ha IOBEPXHOCTH paszena (as
BCIIECTB, CHIXKAIOMIMX Mexk(]asHoe HaTsKeHHe. Tepmonmmamuka npomecca azcopbiuy.
Ilonsitue akBUMONEKYIAPHOI NOBEPXHOCTH. M30bITounas u monnas ancopGuus. VYpaBHenue
ascopbuuu ['ub6ea.

2 [ToBepxHOCTHO-aK THBHEIE (ITAB), -neaxkTuBHEIE (IIHB) u —wuHakTUBHBIE BemecTsa
(mpumepsl). OTHOCHTENBHOCTb [TOHATHS «IIOBEPXHOCTHAS AKTUBHOCTE» (3aBHCHMOCTL OT
TMPUPOMBI KOHTAKTUPYIOIIHX (a3). [I0BepXHOCTHO-aKTHBHBIE METATTEL

3. 3aBHCUMOCTE  [IOBEPXHOCTHOTO HATIKEHUS PacTBOPOB 0T KOHUeHTpauuu IIAB.
IloBepxnocTHas akturocTs [TAB. Pacuer H30TEPMEI aICOPOIMH ¥ TOBEPXHOCTHON aKTHBHOCTH
[0 M30TEpME MOBEPXHOCTHOTO HATSUKCHMS. OnpeneneHme MOJICKYJISIDHBIX KOHCTaHT I[IAB.
Ypasrenne IIIHIIKOBCKOTO. Ypasuenue Jlenrmiopa, ero cpmsp ¢ ypaBuenueM ['uG6ca,
[Mumkosckoro.

4. Msmenenne mosepxHocTHOM axTuBHOCTH IIAB B rOMOJIOTHYECKOM pany ITAB.
Tepmomunamuyeckoe oGocHoRanue npaBuna Tpaybe-Ilrokmo. PaGora ancopbuun. Yciosue
BBIMOTHEHUS U 00palleHus paBuia Tpay6e-Trokmo.

5. Crpoenne MmonoCHOER pacropumerx ITAB. JIByXmepHOe cocTosHHE Bemecta B
TMTOBEPXHOCTHOM CJIO€, OPHCHTAIHUS MOJIEKYIT B Pa3PEIKEHHBIX 1 HACBIIICHHBIX CIIOSX. Y paBHEHHS
CocToaHuA MOoHOcnos [TAB (umeansHoro ABYXMEPHOro rasa no ®onsmepy).

6. IloBepxHOCTHEIE  MIEHKH nepacTBopuMEIX  [IAB. ITosepxuocThoe (IByXMepHOE)
AABIIEHHUC, METOMBI €r0 M3MEpeHHs. M30TepMbl IIOBEPXHOCTHOTO JNaBieHHA. OCHOBHBIE THITEI
TICHOK: Ta3000pasHble, JKUIKKE, TBEpIbIe. Y CIOBHS NICPEX0Ma IUNICHKH OT OJHOTO COCTOSHHS K
Apyromy. YpaBHEHHE COCTOSHUA ABYXMEPHBIX aICOPOLIMOHHEIX CITOER 110 OpymKuny,

Z. Opranuueckue ITAB. Krnaccudpuraums [1AB mo MOTCKYJIIPHOMY CTPOSHHIO (aHHOHO- H
KaTHOHO-aKTHBHEIE, aM(OHTHBIE, HeHOHOTreHHBIe). Bricokomonekymspusie [TAB (mpuMepsL,
OTIHAAA OT HU3KOMONEKYIIpHbIX [TAB). Knaccubukanus [IAB 1o MEXaHU3My MX HelcTBHsS
(cMayuBaTeNH, JHUCIEPTaTOPbI, MOOMIHE BemecTna). Obnactu npumenenwus [1AB. [IpoGmema
Guopaznaraemoctu [TAB.

8. Ancopbuus ITAB ma rpanunmne pasfiela KOHICHCUPOBAHHBIX (ba3 (Ha rpaHuIie pasjena
KAIKOCTE-KUIKOCTE M TBEPAOE  TEIO-KHIKOCTE). Ilpasuno  ypasHenus momsprocreii
Pebunnepa. Usorepmsr ajcopduuu. Moudunmpytoree neiicrere ITAR: THAPOQHIU3ALMS |
ruApoQobu3aLHs TOBEPXHOCTEH. VYIpasnenne cMauMBaHuEM B nporeccax (rotanum.

III. ObpazoBanme mucmepcHBLIX cHeTeM. Juoduabuele u ruapododubie OHCIePCHBIE
CHCTEeMBI.

L, TepMomrHaMuyeckue OCHOBEI 0GPa3ZOBANKS eIUHUYHOI YaCTHIIBI TUCIIEPCHON CHCTEMBI
IIyTEM NHCIEPTHUPOBAHUS MAKpo(ashkl B YCIOBHAX H3MEHEHMS arperaTHOr0 COCTOSHHS FUTH
XHUMHYCCKOr0 COCTaBa NUCIIEPCHON (a3l

2. lTonstne  amoduisHBIX AUCHEPCHBIX  cucTeM.  Tepmomuuamuka — o6pasoBanus
JTAOQUIBHEIX  KOJUIOHJHBIX — CHCTEM. Kpurepuii  camonpoussonssoro JUCIIEPTUPOBAH M
Pebunzepa-Illykuna. Yenosus obpazosanus TTHOQHIIBHBIX CHCTEM,

3. Munemio6pazosanne B pacTBopax ITAB. Kputnueckas KOHIEHTpPaIHsA
Munemioobpasosanms  (KKM). OcHoBHBle MeTomsr onpenenedus KKM. Dwmmpuueckne
3akoHoMepHocTd usMeHenns KKM u myunuMansnoro 3gagenms MOBEPXHOCTHOTO HATSKEHHS Ha
panuue pasnena ITAB-sosnyx B romonorugecknx psinax ITAB.



4. CrpoeHue npsameix wu 00paTHBIX MHUENT IpH PasNUYHBIX KOHIeHTpanusx I[IAB.
Munens Tapriu-Pe6unepa. CMemanubie MHLIETUIEL.

3 Teopmonuuamnka Mutem006pasopanms: TerToBse a(dexTr, muarpamma hasosbix
COCTOSIHMH, TeMIepatypHas 3aBicumMocTs KKM; Touka Kpadra. Touka nomyTHenus.

6. Comobunmsanus B pactBopax ITAB. OtrocuTensuas COJTFOOHMITH3AIINA, 3aBHCHMOCTh OT
TEMIEPaTypbl ¥ KOHIEHTpauun. COMOOHIN3ANNS B HEBOTHBIX cpenax.

[IpakTyeckoe npuMerenme MHULCIUISIPHEIX CHCTEM (B XMMHH, He(hTen005ue, Ouonorum,
MOIOIIee neHcTrrE).

e Ilonartne  nuodoGHBIX 307k, Tepmonunamuka u  xuHeTHKa  rOMOreHHOro

3apoaeIIe00pa3oBaHys o ['u66cy-Domsmepy. PaGora 00pa3soBaHus YaCTHI[ AUCIIEPCHOI assr
B IpOTIECCax KPUCTAUTH3ALME H3 PACTBOPOB, KOHIEHCALUH IIEPECBLINIEHHOrO Tapa, KHIEeHUs |
13 pacrasa. Juddysnounsiit u kuHeTHYCCKHIH PEKHM TIpOLECca pocTa YACTHI[ JHCIIEPCHOI
aspl.  T'ereporennoe obpasoBaHWe HOBOH (hazsl. CooTHOWIEHME MexIy paboramu
TCICPOrCHHOTO M FOMOTEHHOTO 3aPOBIIE06PA30BAHMS B 3ABUCHMOCTH OT yria 0.

8. Jucnepenonnsle Metoms! TIONyICHUA IHCIEPCHBIX CHCTEM (301ei, SMymbcHii, memw,
asposzoneii). Poms IIAB B momyuenun HACIEPCHBIX  cucTeM. IIAB —  smynsratops.
Puppodunbro-muopumsaeni Gananc ITAB u ero cpisn co crabunusanueti smynscuit. [Ipasuio
banxpodra.

CBs3b paGoTH AUCTIEPTHPOBaHHS ¢ TIOBEPXHOCTHOH SHEPIuit TBepAbIX Temr. Mcnonp3opanme
s¢dexta PeGunnepa mns ymensienus paboThI TUCIEprupoBaHms.

9. Hucnepruposanue TBepBIX Tel Kak (usHKO-XMMHYecKHiT mpomece obpa3zoBanus HOBOI
nosepxHoctd. Teopust Ipuddurcs: yenorue CaMOIIPOM3BOJIBHOTO PACTIPOCTPAHCHHUS TPELI[HH.
Pacripenenenue sxupuxoit npocnoiixu Broms Tpanui seper (yenosue I'nG6ca-Cyurra). Oddexr
Pebunnepa: u3menenue npounocty u IUIACTHIHOCTH, KaK CIIE/[CTBUE CHIKCHHS MOBEPXHOCTHOI
OHEPTUH TBEPHLIX Te.

Tepmomunamuueckue yenopus npoasnesus s¢ppexra Pebunnepa. Biusnue xumudeckoii
IIPHPOIEI TBEPIBIX TCT U JKUAKOCTEH HA BO3ZMOKHOCTE €ro IIPOSBIIEHUA. AICOPOIHOHHOE
I1ACTH(QHIIMPOBAHHE TBEPIIOTO Tela. DIeKTPOKAHIIISIPHEI 3 dexT.. Ohdext Uodde.

10.  KouzencanuoHHsie crnoco6or TIOMYHEHHIS JUCIEPCHBIX CHCTEM. XUMUYECKHE W (DH3UKO-
XMMHUIECKHE CIIOCOOBI KOHOEHCAaUuH. YCloBws, HCOOXOMUMBIE UL TIONyYeHHs 307I€H, B
lpoliecce XUMUIECKUX peakuuit (mpumepsr). Teopus MHUIEMI000pa3oBaHust THohoGHBIX 30Iei,
MeTonbl nomyuenns MoHomECHEpPCHBIX 30IeH. [lytu ynpasmenns cremennio JUCTIEPCHOCTH.
IenTuzarms.

IV. SntexTponosepxuocTHbIe sBICHNS B AUCIIEPCHBIX CHCTEMAaX.

. [leoiiHoit  anexTpuueckwii  croil (A3C).  Ipuunnsr  obpasopanus J2C.
Tepmoannamudeckoe paBHOBecHe [IOBEPXHOCTH pasjiena (a3 ¢ y4eToM 3TeKTPUYECKOi
SHEPTHH.

2. Mogemu crpoenns J[AC (teopun Tenemronsna, Tyn, Hanmena, [ltepna). O6umii u
STCKIPOKMHCTUIECKHH MOTCHUMATEL M3Menenne moTeHimana B 3a8BHCHMOCTH  OT
PACCTOARMA OT MOBEPXHOCTH ISl CHIBHO H C1ab0 3apspKeHHbIX TIOBEPXHOCTEH; BIHSIHHE
KOHIICHTPaLlUK ¥ 3aps/ia HOHOB 3JIEKTPOIIHTA.

3. DNEKTPOKHHETHYECKHE SIBICHMUS: 3NMEKTPOPOpE3, IMEKTPOOCMOC; OTEHIMANDI TCUEHHS U
OCChanus;  Teopus  ['enbMrombua-CMomyxosckoro. DakTopel,  BIMAIONHE  Ha
MHTCHCUBHOCTE  JNIEKTPOKHHETHYCCKHX  ABISHHH. DNCKIPOKHHETHICCKH NOTEHIMAT,
TPaHnulla  CKONMBKCHHA. MeTombl  OmpeneneHns  3IeKTpOKAHETHYECKOrO TIOTEHIIHAIA,
lIpakTiyeckoe mpHIIOKEHHE IITEKTPOKHHETHYECKHX ABICHUH. ODJIEeKTPOKAIHIUISPHEIE
ABnenus. IloHATHE 06 5IEKTPONOBEPXHOCTHBIX SBIICHHNX (KanMIUTIpHOM — OcMoce,
nuddysuodopese).

4.  Buuaaue KOHLCHTPALMH H HIPHPOABI 3NCKTPOJIUTA HAa BEIIMYMHY W 3HAK 3apgna
KOIUIOM/THOH 4acTullbl, OOIMUA M 3MeKTPOKHHETHIECK T noreHuuan J[9C. Ilepesapsuka
30II€l [OJ JIEHCTBHEM SIEKTPOIHTOB. UsosnexTpudeckas Touka. MOHHBIE 06MeH.
Ypasrenue Hukomsckoro. JInorponnsie PAmEL BimsHue pasmmysex $akTopos Ha o6mmmii



H SIEKTPOKMHCTUYECKUH TOTeHIHan (pa3basienue u KOHLICHTPUPOBAHKE 30JId, JHATH3,
pH, Temneparypa).

OcHOBEI HOHHOTO o06MeHa. PaBHOBecHe Houna. HonooOGMeHHBIE CcMOTEL IIpornecce
MOHHOTO 00MeHa B IPHPOIE M TEXHHKE (IpuMepEI).

V. ¥eroituusocrs AHUCIEPCHBIX CHCTEM.

1.

Iloustne 06 arperaruBhol u CCIUMEHTALMOHHOH yCTOMYMBOCTH IMCHIEPCHBIX CHCTEM.
Iponeccsl, Bemymue x TOTCPH arperaTUBHOH YCTOHYIMBOCTH: M30TepMHUECKas IIEPETOHKA,
Koanccnennus, xoarynsuus. Poiab TemmoBoro nBmkeHms B CEIMMEHTAIMOHHOH 1
arperaTuBHOM ycToifuurocTy. KoarynsnuonHo-nentmanmonmoe PaBHOBECHE.

DakTope!l  arpeHaTWBHON  ycToHUMBOCTH AUCHEPCHBIX  cHCTeM. TepMoamHaMuueckas
YCTOHYMBOCTD TOHKHX IUICHOK. PackiuHuBaromee napienme no Hepsaruny. Monekymspras
COCTABIAIOIAA  PACKIMHHMBAFOMICTO  JIARTICHMS, YY€T  MOJEKYISPHOH  NpUpPOMED
KOHTAaKTHPYIOIHX (a3 W (HOpMBI 4YacTHI (TOHKHE ILICHKH T chepuyeckre YacTHIEI).
ONEKTPOCTATHYECKAS COCTABMSIONMIAS PACKITHHUBAFOLIETO JARIEHHS, €8 CBSI3b CO CTPOCHHUEM
nuddysnoit wactu JIIC. Packimumpaomiee AABJICHHE JUIA CUJBHO M crnado 3apssKeHHOM
NOBEPXHOCTH. [Ipupoma yceroitumBocTH AHCICPCHBIX CHCTEM, CTa0HIM3MPOBAHHBIMHE
madysHbIME crnosivu 110 Teopuu JIJIDO.

DakTOpEl  cTabGUNH3ANMH AMCIIEPCHBIX  CHCTeM. DQ@QEeKTHBHAS YIPYrocTh TICHOK c
ancoOpOUHOHHEIME cloamu T[TAB. S dexter 'nub6ca u Mapanronu-T'u66ca. Crpykrypnas u
ancopOIMOHHAS  COCTABISIONIME  PACKTMHHBAIOErO HaBAeHUs 1o Jlepsaruny.
I'unponnnamuteckoe  comporusienue Cepel  BBITEKAHMIO, BA3KOES COCTaBIAIONIEE
PaCKIIMHUBAIOWICTO aBieHus. CTPyKTYpHO-MeXaHHYecKuit Oaprep (CMB) mo PeGunnepy.
YcnoBus, onpenensonue BBICOKYIO sbdextuBHocTs CMB. 3amurhbie KOJIJIOU/IBL.
Peonorunueckue  croiicTaa a/icopOUHMOHHEBIX  cnoeB  [TAB. OHTpONMiHEL  dakTop.
CMmemannsie hakTopsL.

OCHOBBI TCOpHH YCTOHUYMBOCTH M Koarymsanuu JIJIOO. Ocobennoctn KOarymanuu 3oJiei
SNCKTPOIIUTAMH, UX OOBACHEHMS C TOUKH 3pEHHS Teopur JUJIDO. ITopor koarymsimu u
KPUTHYCCKO® 3HAYEHHE JNIEKTPOKHHETHYECKOTO IOTEHITMANA ¢ TOYKH 3penns Teopun JJJIDO.
3aBHCHMOCTh TIOpOTA  KOATYISAUMH OT pasMepa ¥ 3apsna KoaryJIupyrollero HoHa.
Koarymsiiust cunsno u cia6o 3ApsKCHHEIX 3071ei KOHnenTpannonHas u HeiiTpatusanuonsas
Koarynsuus). O6ocrosanue npasuna ynpme-T apaiH 1 Kputeprs Diinepca-Kopda B Teopuu
JUI®O0. Ssnenue CHCIIPABHNBHBIX) PSJOB [IPH KOATYJIALHH, €ro oObICHeHHE B TEOPHH
JUIDO. Ocobennocts KOaryIalHu 307eH CMEChIO 3NEKTPOJIMTOR (AHTOTOHM3M H CHHEPTHU3M
JeHCTBH).

3aBHCHMOCTB CKOPOCTH KOAryJISILHH OT KOHICHTpanun snekTponmntos. Kuneruka GpicTpoi
Koarymsauun mo CmonyxosckoMy. OCHOBHBIE TIOMOKEHHS TEOPHH MEIIEHHOH KOATyJIAIHHI
(Pyxc). DkcmepuMeHTaTBHEIE OIPEHCIICHU KOHCTAHThI CKOPOCTH Koaryisarmuu. OpTo- u
IICPUKHHCTHYCCKAA  KOArynmanus.  DIokyIsmus, TCTEPOKOATYJIANMSA,  aiaryianus
(ompenmenenns, napameTpsr). IIpumenenne xoaryiauToB u (bIIOKYNISHTOB /715 OYUCTKH BOMBL.
Obpatumocts mpomecca Koaryismuu., Burms nenTH3anuu (mpumepsr). TlpaBmino ocanxa
Octpanbna. Komnounmnas samura, 3amurhbie qnera.

Asposomu. Knaccupukamms asposoneit mo arperaTHOMY COCTOSIHHIO YaCTHI{ [HCIIEPCHOI
hassl. MeTons! monydenns aspozoreii. MonekynapHo-KuHeTHUECKHE CBOMCTRA a3po30IIei.
OcoOeHHOCTE  3NIEKTPHYCCKHX  CBOHCTE a3po30IIed,  NPUYHHBI  BO3HWKHOBEHHS
SJICKTPUYECKOrO 3apsiia Ha MOBEPXHOCTH YaCTHIL DaKTopEl yCTORYHBOCTH a3po3olrei,
Cnocofbl ¥ ocoGenHocTH paspymenus aspozonei. Ilpakrudeckoe wcnonb30BaHKHE
asposoneit. Pons aspozorneii B 3arpssaenuu OKPY?KaroIeH Cpemnl.

Omynseun. Knaccudurarys, OHPE/IETICHAC THTIA SMYJIBCUH U CTEIICHH AHCIEPCHOCTH Kallelb
AUCTIEPCHOM (haskl. DMyNbraTophl, MPUHLMT Beibopa ITAB s craGuinusanuu NpPAMBIX H
obpatHBIX 3mysbenit. TIpasimo bankpodra. Pons [JIB Mmonekynsl [IAB B crabunmzarmu
oMynbcHH. TBepasle smymbraropsr. O6parnenue ha3s B aMysbCHsX. DaKTOPE! cTaGHIM3ALMHK



SMyJIbCHH. MeToabl monyuenns u PaspymeHust smynbeuit. Ilpaktudeckoe mpuMenenue
IMYIBCHH,

9. Iensr. Crpoenue men, ux Knaccuukaiys. KpaTHoeTs men. [lenooGpazorarenn nepsoro u
BTOPOrO psifia. 3aBMCHMOCTh YCTOHYMBOCTH IIGHEI OT KOHUEHTpALMK IIeHo00pasoBaTets.
Brusune snexrponutos Ha nexHoobpasyromyio cmocobzocts I1IAB. [Temmnre IUTEHKH,
Gaxtope! ycroiumBocTH TeH. IlomsTHe o “EPHBIX meHKax. Crnocobbl momyueHus u
paspyinenns nes. [lpaktuyeckoe npumenenne mew.

AMCHUTIIMHA «BBEJEHWE B HEDGTED A30BOE JEJIO»

Tewma 1. Pecypcuas 6asa YTJICBOIOPO/IHOTO CEIPES, OHATHS [IPOIECCOB TOOBIYH He()TH U rasa.
OcHoBHBIE MOHSTHS 0 HETH U Taze, TCPMUHBL, OIPCAENCHHs U TIOHATHS. BUIBI CKBaXHH W WX
Hasnagenue. KpaTkas XapakTepucTHKA [aBlIeHHS | TEMIIEPATYPbI, H3MEPSIEMEBIX B CKBAYKHHAX.
[apamerpel, XapakTepusyromue Ipou3BoIHTEILHOCTS CKBaXHH. DUIBTPAITMOHHEIE MapaMeTphl
MOPOJ-KOIIEKTOPOB HEe(PTH H raza. .

Tema 2. Mctounnxu miacToroi SHEPTUH U PEXKUMBI paboThI IIACTOB.

Buner nnacrosoit smeprum. XapakTepUCTHKA PEKUMOB PaGoThl He(TAHBIX ¥ ra30BBIX IJIACTOB.
Texnonorun Bropuuroro BckperTHs HE(TSHBIX M Ta30BBIX INTACTOB. MeTONBI OCBOCHMS
CKBa’KHH.

Tema 3. Cucremsr paspaorku HE(TAHBIX U ra3oBBIX 3aiekKeil.

XapakTepUCTHKE NPHMEHSEMBIX CHCTEM pa3paboTku HedTAHBIX 3amekeif. ITokazarTeny
paspaboTkn sanesxeii. Metoms paspaGoTku HE(TAHBIX M TA30BLIX 3aicikel. [IpoexTuposanne
pa3paboTky 3aeiKei,

Tema 4. Metonst n06sran HedT 1 rasa.

QonTaHHas W TrasmE(THAT OSKCIUIYATAIMS CKBAKHH. OKCITyaTalds CKBAXKHH riyOHHHO-
HACOCHBIMH YCTaHOBKAMH.

JAACHUTIIIMHA «XUMUSI U TEXHOJIOT MSI TOILJIAB 1 MACEJI»

Cospemennoe cocmosnue u axkmyaneHvle npobremvl Hegmenepepatomiu. Kpartkas
XapakTepucTHka M Knaccubuxaums HII3. OcHoBHRE IIPHHLMIIBL TIpOeKTHpoRanus HII3.
OCHOBHBIE IPHHUMIEL YriTy6leHus nepepadboTku He)TH U moTounble cxemur HIT3 TOILIMBHOTO
npoduis. CoBpeMeHHbIe TPOGIEMBI TeXHOTOTHH TEpepadOTKH HEPTAHBIX OCTATKOB B MOTOPHEIE
TomnuBa. [Ipobrnemsr skonormsauuu B HegrenepepaGortke. OCHOBHBIE TeHACHIHE W
COBPEMEHHEIE [IPOOIIEMBI TPOM3BO/ICTBA BLICOKOKAYECTBEH HEIX MOTOPHBIX TOTLIHB.

I'nybuna nepepabomxu neghmu — obobwarowuil nokasamens spdexmusrocmu UCNONTL30GAH S
Heghmanozo ceipes. MeTosl PACIIMPCHH:A  [IPOU3BOJICTBA CBETIBIX HE(TENPOLYKTOR pH
NePBUYHOH Tepepabotke HedTH. JecTpyKTUBHEIE Tpoueccrl riybokolt mepepaboTku HedTH.
Kom6unnpoBaunsle ycraHoBKku riybokoi mepepabotku nedru na HII3 Poccnu u roCyZlapcTB
CHI'. TexHomoruueckue cxemal riyGoko# mepepaborku HedTH Ha 3apybexusix HIT3.
Obnazopasicusanue monnugnvix npoOyKmMos, TIONyIeHHBIX B IPOLEccax riybokoit nepepaGoTKH
He(TH. I'mppoountcka OeH3UHOB TEPMUYECKHX IIPOIIECCOB. AJIIKHIMPOBAHHE
Oensoncomepskamux — Gpakiuit  Gemsumos. [ HJpupoBanue  OGeHsoncomepiKamx — paxmuii
OensuHoB. CeneKTHBHBIN THAPOKpEKHHAT UPAMOTOHHEIX M BTOPHYHBLIX OCH3HMHOB. TeXHOIOTMH
AL YTy HIIEHHA SKOJIOTHYECKHX XapaKTEPUCTHK TU3EILHBIX TOTLIHE, [TponsBozacTBO BomOpOAA.
Ilepepatomxa neghmesasodckux y2ne6000pooubix  2a306. IlonydeHHe BBICOKOOKTAHOBBIX
KOMIIOHEHTOB U3 ONe(QHHOCO/IEPKAIIMX Tra3oB. ITomyuenne MTED.

Honywenue mosapneix monius u  macen. Pacuer peuentyprl. [lpurorosnenue
KOHTPOILHOTO 0Opasua. IlpuroroBnenne mpoMbimuieH O napTuu tomauBa. [Ipucagkm x
TOIIMBAM H MacliaMm.

Kpynnetuue muposvie wepmezazoswie u xumuveckue komnanuy. Hedrexumuueckue
TIPOM3BONCTBA B COCTaBE He(QTETa’oBEIX KoMMaHui. B3amMoOmeliCTBHE XHMUYECKHX I
He()TerasoBEIX KoMmasmil. OcoGeHHOCTH HE(PTEXMMHYECKOH MPOMBIIIIICHHOCTH crpan ATP.



Hedrexumuueckne xommmexcsr Pa3sBHUTEIX cTpaH. COBpeMeHHOE COCTOSHue He(hTeXHUMUYECKOH
oTpaciy B Poccua.

AUCLHUILTAHA «PEOJIOTHYECKHI METOI UCCJIEIOBAHHUii)

1.0cnognvie nonamus u memodw HCCLe006aH U, npUHAmbBIE 6 peonozuu.

OcHoBHBIE TOHSTHA U OTIpeeTeHH s PEONOTHH,

Peonorus maeamsupix Ten.Peonornueckue MOJCITH H PEONOTHYECKHE JTHHUM HIEaJbHBIX Tell.

Peornorus menbIOTOHOBCKHX KUIKOCTE, Ioustue

s¢pdexTrBHOl BI3KOCTH. Knaccuukaims BeHpoTOHOBCKIX KUJIKOCTEH,

Peonormueckue wmomenn w  mHHuH HCHBIOTOHOBCKHX  OJKHMJIKOCTEH. DKCIIEpHMEHTATLHOS

OIPENICICHHE pPEONMOIHYECKUX IIapAMETPOBR  JKHIKOCTEH (peometpus).  Kamumnsprsie u

POTAI[MOHHBIE BUCKO3UMETPEL.

Crenmansupie METOMB OIpeenenns PEOTIOTHYECKHX TaPaMeETPOB FKUIKOCTEH,

2. Heghmo xax cmpyxmypuposannan oucnepcras cucmema.

YreBo0poiHbIe U HedTAHbIE AHCIIEPCHBIE CHCTEMBI B MPOLECCax

nobbrau nedt. O61IHe CBeeHHs 0 coCTaBe U CBOMHCTRAX.

Hedrs u nedrenponyxrer kak CTPYKTYPHUPOBAHHBIE TUCIIEPCHBIE CHCTEMBL.

OCHOBHEBIE CTPYKTYPOOGPA3yIOLIHE KOMIIOHEHTE] He(TH.

3 Annapamypa u memoodura uccnedoearuii peonozuneckux u hunvmpayuonnsix ceolicme
naacmossix Hehmeit u peonozuyeckux ceoiicnig Hepmenpodykmos.

Obmue TpeGoBaHus K H3MEPHUTEILHOIH allllapaType Ul UCCIEI0BAaHUN PEOTTOrHIecKHX 1

(pHUIBTPAITHOHHEIX TAPAMETPOB ILIACTOBLIX HeTel H PeOIOrHYeCcKIX CBOMHCTR HeTenpoayKTOB,

ATIliapatypa 1 METOMKA IPOBEICHHS HCCIIe0BAH it 00pabOTKH HX Pe3yIbTATOB.

4 Peonozuueckue ceoiicmea naacmospix Hegmeit u Heghmenpodyxkmos.

Peonoruueckne  napamerpsr HeTed u  HedTenpomyKToB. Peomormueckue JTHHUHA

PCOJIOTHYECKNE MOJIENH [LIACTOBEIX HeTel. AHOMAJHM BI3KOCTH

TACTOBBIX HedTed M HEKOTOpPBIX He(TenposykToB. Pacuer peomoruueckix mapaMeTpoB

[TaCTOBOH HEMTH H HEKOTOPBIX He(TenmpoykToB. ®akTopbl, ONPENENAIONIHE AHOMATHH

BA3KOCTH IIJIACTOBOH HE(PTH.

5 Ocobennocmu punsmpayuu AHOMANbHO-6A3KIUX Heghmeil

OcoGeHHOCTH (DUIBTpPAME AHOMATHHO-BSIZKHX TIacTOBBIX Hedred. Momenu dumsTpamuy,

DaKTOpkI, ONPENENSIONHE AHOMATHY TTOIBHKHOCTH He(TH B mIacTe. THKCOTPOIHEIE CROMCTRA

IIacTOBRIX  He(Ted u  HedTenmpoyKTOB. Tuxcorporms  koarymsmmonmsx CTPYKTYP.

I'nctepesucusle siBenns npu (unbTpaln anoMaTEHO-BI3KO nedtn

AACHUIIMHA «METO/bI YBEJWYEHIS HE®TEOTIAYH IIJIACTOB»

Tema 1. Beenmenue. Cospemennas knaccuukanus MYH u  3amacos He()TH IO TPYIHOCTH
M3BICYCHHA. MeTonsl mOBbIeHus HedTeoTmaun — [pomioe, Hacrosmee, 6yayiiee.
CoBpemennoe coctosiane mpumernenus MYH s Poccun u 3a pyGesxom.

Tema 2. Dpomorus IIOTMMEPHOTO  3aBOMHEHHS. OT KJIACCHMYECKOTO K  Inenous-IIAB-
IOIHMEPHOMY  3aBOJHEHUIO  (ASP). Kpurepun mnpumenumocts Pa3NUYHBIX BapHAHTOB
NoJMMEpHOrO  3aBomHenus. Ilpumep npakTHueckoro [IPUMEHEHHS  I'eNeTOIUMEPHOr0
34BOMHCHUS JULS NOBBICHHS HE(PTEOTIAUM HA MECTOPONKIEHMH C BHICOKOBI3ZKOM He(THIO.

Tema 3.Duszuveckue ocHoBEI BEIpaBHUBAHUA TIpoduiis npuemucroctu (BITIT) [IPH BO3JEeHCTBUH
I€PE3  HATHCTATENbHBIC CKBAXHHEL [IOTOKOOTKIIOHSIOMIME TEXHOIOMMH KAk COBpEMEHHBIH
BapuanT BIIIL. TIpuMeHeHme MOTOKOOTKIOHSIOMIIX TEXHOJOTHH ¢ ampecHBIM JIH3alHOM
BOZIOHU30JIUPYIOMIUX MaTe€pUaoB ¢ YYETOM MEXaHH3Ma (mapmipyta) o6BomHEeHHS. ANTOpUTM
AU3AHHA Tenel B 3aBUCHMOCTH OT MapIIpyTa OOBOIHEHHUS CKBAKHH 3aKauuBaeMoil BOMOM.
METONBI HIEHTHOHKALNE MEXaHH3MOB OBOBOIHEHI. KonkpeTnrie mpumeps peanmsaunu ¢
OLICHKOH TEXHOIOrHUeCcKoro addexra.



Tema 4. Tuapomumamiucckie MeToIEI YBEIHYeHUs HedTeoTnaud Iactos. Ouzmueckie
OCHOBBI ~ Me€TOHma. ['eomormueckme W  TeXHOIOrHuYeCKHe KPUTEPHH  HOPHUMEHHMOCTH.
Hecraumonapioe  w  uukmmueckoe 3aBOIHEHHE ..MHpPOBOH M OTCYECTBEHHBIH OIILIT.
Pexomennryemas nuteparypa.

Tema 5. .I'a30Bble MeTOME! yBeHYCHUS He(pTeOTaauH: KpuTEpun IPHMEHUMOCTH, MPAKTHYESCKUE
PE3YNLTaThl, COBpeMCHHBIE BapuaHThl | MVYH. 3akauxa YIIEBONOPOAHBIX Ia30B, JIHOKCHIA
YIIIEpO/ia, a30Ta W IBIMOBEIX Ta30B. TeHmaeHImuT pa3BuTHA ra3oelx MYHEPD 1 B MHupe.

JUCIHHUIIJINHA «COBPEMEHHDBIE HOAXOIBI K BOPHLBE C OCJOXHEHUSIMMI
B TOBBIYE HED®THW»
Tema 1. Coneornoxenue B HedTeq00bIUE

1.1 OcHOBHBIE TEPMHHEI, ONpeHEIeHHs H MOHATHS, HEOOXOAMMBIE IS aHalu3a IpoGIeMs
CONICOTIONKEHUS. MeXaHu3MEl HOPMUPOBAHHS OTIOKEHHH Coleit., Haubonee pacnpocrpanennsie
THIIBI COJIEH — CyNb(haTsl U KapOOHATEL, 0COGEHHOCTH HX (opmuporanus. Brusaue nasnenus,
TCMIICPATYPbI, COLEPHKAHUE YIIEKUCTOTO Ias3d, MOHHOM CHIBI M T.JI. Ha Gopmuposanue
OTNOMNEeHUH.  Mectomonosxenne ornomenuit.  Coneomnoskenue B II311, ckBaxunHOM
obopynosanuu. IIpoGreMbl, BBI3BIBAEMBIE OTIONKEHHSMIL conel (MOBpeXkAeHMs MIacTa,
3aKynopka — nepQopalHOHHBIX  OTBEPCTHH U TPaBUHHBIX  (QHJIBTPOB,  OTpaHHYCHHE
TEUCHHS/3aKYTIOPKa BEIKHIHBIX JIHHHI, HICPEKPLITHE CEYECHMH CKBAYKHH U TPYGOIIPOBOIOB, H3HOC
HACOCHOTO 060pyI0BaHHS, KOPPO3HS IO OTJIOKEHHUSIMH).

2.2. Knaccuduxaris MeTon10B 60pbObI ¢ CONEOTIOKEHHAMI (ynanesue u npexynpexnenmue).

1. MeTosb! ynanenus coeoTioxKe .

2. MexaHuveckue MeTOBI (pa3OypuBaniue, mpopatorka PacIHpPHTENIAMH HIIH cKpebkamu). Mx
MPUMEHHMOCT K PasiMHYHBIM THIAM HauGolee PACIPOCTPAHEHHBIX OTIOKEHHMI (cynedarsr,
KapOOHATEI).

3. XMMHYECKHE METOIBI yaaleHus (KHCIIOTEL, IIENOYHBIE COCTABEL, KOHBEpPCHA COTEH mepe]
yRaleHueM H mp.). MX NpUMEHHMOCTh K pasiddHBIM THIIAM HanOoOJIee paclpoCTpaHEeHHBIX
OTJIOXKEHUH (Cyab(aTel, KapGoHATEI).

4. IlpodunakTuka ¥ ynanesne OTI0KEHHHA ¢ TIOMOIIBIO XUMUYECKHX peareHToB. DakTopEl, oT
KOTOPBIX 3aBHCHT 3(Q()eKTHBHOCTE yaanuTesneil. MeXaHu3MEL JCHCTBHS yoaluTeNel OTI0KEHHit
(XMMHYECKHE PEaKIMM, Je/KALIHE B OCHOBE JIEHCTBUS yHamuTenci u npeobpasoBateneit coeif).
[IpoMenmIeHHBIE yHanUTEmH COMeoTIOKEHHS
3.3 Knaccudukanus meroson HIPEAYIPEHKACHHS COMEOTIIONKCHHIT,

1. ®usuueckue MeTonn: Bo3meHCTBHE MATHHTHBIMU M aKyCTHYECKMMH TO-JIIMH. [IpHHIHIIEL
ACHCTBHS, IIPEUMYIIECTBA, HEIOCTATKH U 9P HEKTHBHOCTS.

2. TexHomoruueck#e MeTOMEI, PHHIHITE! ICHCTBHSA, IPEHMYIIECTBA, HEAOCTATKH M
9 eKTUBHOCTD: 3aIUMTHEIE TOKPHITHS, BBIOOD M IOJATOTOBKA BOJ B CHCTEME HITT; u3menenue
TEXHOJIOTHYECKUX MapaMeTpoOB paboThl CKBAKHH (M3MEHEHHE TIyGUH TIOJIBECKH, THTTOPA3MEPOB
IID]], YOIH, 3aboiiubix pasnenuii u T.I.); OTPaHWYEHHE BOIONPHTOKOB K CKBAJKHHE
(YCTpaHEHUE CMEIICHHS XUMHYCCKH HECOBMECTHMbIX BOJ(), TEXHMYECKHE BOCCTAHOBJIEHUE
FEPMETHIHOCTH KOJIOHH H I'€0JIOTO-TEXHHISCKUE — MPUMEHEHHE BOJJOH30JIMPYIOIIUX COCTABOB;
TypOyTU3alus TOTOKOB: MPUMEHEHUE XBOCTOBHKOB, COIECOOPHUKOB;

3. XMMHYeCcKHe METOIBI, IPUHITUIIE! [eHCTBH, [IPEUMYIIECTBA, HEAOCTATKH U 3(PPEKTHBHOCTS.
Vnruburoper. VX knaccuduxamms. Mexanusm WHIHOMPOBaHUA OTIOKEHHH (XelaTHOro,
KPHCTAUIMOIUDUIIMPYIONIET0,  MOPOTOBOrO nercreus). TpeGosamms HHIHOHTOpamM
CONEOTIIOKEHHS.

COBMECTUMOCTE HHIHOUTOPOB CONEOTIOKCHHS C Pa3sMAYHBIME THIIAMH BOJ B 3aBHCHMOCTH OT
HOHHOTO COCTABa.

O PeKTHBHOCTD IeHCTBHA MHIHOHTOPOB, MHHHMAILHAS pabouast KOHLEHTpalMs H HX
3aBHCHMOCTB OT COCTaBa BOJIbI M COCTABA OTIIOKEH M.



CriocoGsl  onpenenenus s dexruBHOCTH (muuaMmgeckuit, cratmueckuii TECT), NPHHIMI
JEHCTBHS, pe3ynbTar. DakTOpEl, BAHSIONME Ha adpexTHBHOCTE UHTHOUTOPOB  (pH,
TEMIIEpaTypa, COCTAB H T.J1.).

4. TexHonmorum monayn HHTHOUTOPOB  CONCOTIIONKEHHS (BBemenne B [I1acT, CKBaKUHY,
Tpybonposox). Haunbonee pacmpocTpaHeHHbIe CrIoCo0k! Moaayn HHIHOUTOPOB:
epronuyeckoe mosuposanme UHTHOWTOpa B 3aTpyGHOE [POCTPaHCTBO, NPHHLMUI IeHCTBHI,
KPHTCPHH  IIDUMEHHMOCTH, — O6IacTh  3aIuTHL IPCHMYILIECTBA,  HEJIOCTATKH, Kapra
TIPHMEHUMOCTH.

Iocrosnnoe  josuposanme MHTHOHTOpPAa B 3aTpyGHOe IPOCTPAaHCTBO C  IOMOIIBIO
TIOBEPXHOCTHBIX JIO3UPYIOIIAX YCTPOIHCTR (tuma Y]ID, BPX wu T.1.), TPUHUHN HeHCTBHS,
KPHTCPHHM  NIPUMEHHMOCTH,  007acTh  3auluTH, TIPCUMYIIECTBA,  HENOCTATKH, KapTa
IPHMEHUMOCTH.

llpuMenenne mOrpy)HBIX —CcKBAKHHHELX KOHTCHHEPOB, NpPHHLUMN jeHCTBHS, KPHTEPHH
IIPHMEHAMOCTH, 06ACTh 3AIMTEI, MPEUMYIIECTRA, HE/IOCTATKH, KapTa IPAMEHHUMOCTH,
Josuposanue HHTHOHNTOpa Ha 3a60ii CKBKHHEL, KDHTCPHH NPHMEHUMOCTH, 00IACTh 3aAIIHTEL,
HPEUMYINCCTRA, HEOCTATKH, KAPTA IIPUMEH MMOCTH,

3anaBnuBaHue HHIMOHTOPOB  CONEOTIIONEHHS B MIacT, 00nacTh 3aluTHL, NPEAMYLIECTRA,
HEIOCTaTKH, KapTa IIPUMEHHUMOCTH.

Hpyrue, manopacmpocrparennsie TEXHOJIOTHH IOofaYH HHrHOHTOpoB (ScaleMat, ScaleFrag,
Scaleprop, 3amura gepes [IIT]T), o6macts 3amuTsr, IPEUMYIIECTBA, HEJOCTATKH,

AHANTA3 MaTPUIBI [PUMEHHMOCTH TCXHOJIOTHH, BBIABIICHHE HaubONEe YHHBEPCATLHBIX
TEXHOTIOTH.

5. Texnuko-skoHOMMYecKas OLCHKA TEXHONIOTHH 3aIMUTEl OT COJIEOTIOKEHUS, aHATU3
mabloHa  3KOHOMHYECKOH UENECO00PA3HOCTH  NPUMEHEHHS — TeXHOTOTHi 3AMMUTEL  OT
COCOTIOKCHHS (IIPH OLPEIENIeHHBIX CHeHAPHBIX YCIIOBUSIX).

4.4 IlpornosupoBanne mpoGleM, CBI3AHHEX o CONCOTNOXKEHUEM. PuCKH coneoTioxenus,

Menemxment coneotnoxkenns wa MECTOPOKACHUSIX, PASTUYHBIE YPOBHH MEHEKMEHTA, OT

TEXHOIOTa 10 pykoBomuTens. BiaaumomelcTrue YUaCTHHKOB HX 3a7a4qd W eI Ha KakIOM

sTane, (YHKUHOHAN CTPYKTYp H HX OTBETCTBEHHOCTH. [Ipobnema Hanuuus, makomIeHHs

aKTyaln3auuy HHQOpMaLuH (cocTas Boj, IPHUMEHAEMBIC TEXHOJIOTUH, aCCOPTHMEHT PEareHTOR

U T.1.). KoHTposs 3a coneornoxennem B HEIoM 1o MecTopoxkaeHusM. [lepenoroi MHPOBOI

OTBIT B GOph0E ¢ CONMEOTIOREHUEM, ero anpobauus, alanTalns K YCIOBHAM OCIOKHEHHbX

OOBEKTOB H MaccoBoe BHE/EHHE.

Tema 2. Ocnoxuenus, cessannsie ¢ ACIIO B no0Obrge HedTr

2. 1. Xapakrepuctuka ACITO, ocHOBHEIE TCPMUHBL. DU3HKO-XHMHYECKHE OCHOBEI OTIIOKEHHS
napapuHoB H acanbTCHOB, 30HBI WX (hopmuposanus. IlpornosupoBanne Brmanesns
acanbTeHOB B MOPHCTOMH cpene. Brimamenwe achamstenos OPH CTHMYJSIIUH CKBA)KUH
(MHTeHCHUKALUA, KHCIOTHAS CTHMYIALMA U Jp.). MeToJsl [IPOTHO3HPOBAHHUS (IMITHPHYECKUE
1 TCOPETHYECKNUE) BHIMANEHHS NapadUHOB B CKBAKUHE H Tpybompososax. (2 vaca)

2. 2. Texuonoruu ynaneuus u npeaynpexaenus ACITO (oredecTBeHHBIH 1 MUPOBOH OITBIT). (4
yaca)

Texnomornn npemynpexnenns ACIO ¢ MCIIONB30BAHHEM  (DM3MYECKHX  METOIOB,

THIPOAMHAMUYECKHX H XUMHYECKHX PEarcHToB. TeXHONOIHH ynanenust ACTIO u3 ckpaxum,

TPyOONIPOBOZIOB ¢  HCHOMB30BAHHEM MEXAHHYECKUX, (U3HYECKHX (TEIUTOBBIE METOMEL

YIBTPA3BYK, MATHUTHBIE MTONIH) H XUMHYECKHX (PacTBOPUTENH) METOIOB.

Tema 3. Bops6a ¢ kopposueit B 1o6brue HedTH
3.1. OCHOBHBIE IPHYUHED KOppo3uM u OHOKOPPO3ME He(TENPOMEBICIOROTO 000pya0BaHus.

3.2. CTpaTerus KOpPpO3HOHHOIO MeHEKMEHTA B HedTAHOM KoMianuu. KIfoueBble MOMEHTEI
YCIIEHIHOTO KOPPO3HOHHOTO MEHEIKMEHTA.

3.2, TIpUBIMIBI yOpaBneHHs KOPPO3HUCH  CKBaKMHHOIO O0OPYHOBAHHS. XapaKkTepHCTHKA
(axTopo  ompenemsromux CKOPOCTh  KOPPO3UH CKBa)XWHHOIO  000pYyIOBaHHS



Huarnoctiposanne u onenka KOPPO3MOHHBIX prckoB. IIpegoTBpaienme KOPPO3HH, OCHOBHEIE
MCTOJILI H TEXHOJIOTHH Ha OCHOBE OTEYECTBEHHOIO 1 MUPOBOIO OrbITa. (2 aca)
3.3.Vupasnenne xopposueit HedTecOOpHEIX TPYOONIPOBOJIOB M BOMOBOJOB. Ontumuzanus
HHTHOMTOPHOM 3alHTEL TPYOOIIPOBOIOB.

AUCHUIIIAHA «QCHOBBI WHTEHCUHO®UKAIIAH HAOBBIYH HE®TH C
IIPUMEHEHUEM XUMPEATEHTOR

Tema 1. Beenenne. OcroBHOI dusMyeckiit 3aK0H IMHEHHON buneTpauun (3akon Hapen).
Qopmyna  ans  paguambHOTO UpUTOKa K ckBaxuHe (hopmyrna Hromron).  ®azosrie
TPOHHIACMOCTH. OTHOCUTEIBHEIE (ha30BbIe fiponrnaemocty. Ilonstue o ckuu-3¢hpexte

Tema 2. OcHoBHBIE THIIEI KOJIbMaTaHTOB. MeTo/ie1 BO3zEiicTRHS Ha npu3aboiiHyo 3omy
HarHeTATENIBHBIX CKBaKHH. KHcooTHas obpaborka. Tectuposanme ma COBMECTUMOCTb.
ObpaboTka pacteopamu [TAB. O6pabotka pactBopuTenamu

Tema 3. Metoner BosseiicTeus Ha npu3aboiiHyo 30HY HNOOBIRAIOIHX CKBAKHH. KHCIOTHAS
obpaboTka B KapGOHATHBIX W TCPPHICHHBIX KOJUIEKTOpaX. IIPHHIHMEI COBMECTHMOCTH
XHMPEAreHTOB M INIACTOBBIX (uroumoB. CHATHE BOIHOI Onokanel B mpu3aGoiiHoH 30mHe
HOOBIBAIOILMX CKBAYKHH B HU3KONIPOHMIAEMBIX KOTIEKTOpa. DH3MuecKie MeTObL: THIPOPa3pEIB
I1aCTa U 3ape3ka OOKOBBIX CTBOIOB

Tema 4. Cxsaxunnsie texmonorun. I JYLWICHUE CKBaKMH. [IpoMbiBKa ckBaykun. I JyLIIEHHe ¢
KOHTpoJieM mornomenus. ['ymenue ¢ o6maropaxusarommmun nobaBKaMu

JUCITUATITIIIMHA «NU3BPAHHBIE I'JTABBI OPTAHUYECKOI 141
HEOPTAHUYECKOM XUMHI»

1. Bonopox B nipupoze. M30tomsr BOZOpo/ia. BanenTHbIe Bo3MOXHOCTH aToMa 1 XapaKTepHbIe
CICICHM okucnenns. Monekyma Ha. Tlomydenne BoZlopona. DU3MYECKHE U XHMUYECKHe
CBOMCTBA MPOCTOrO BeINecTEa. ATOMapHEIT BOZOPOX, ero NOIIyYCHHE W peakLHOHHAS
crrocobHOCTE. KoBaneHTHEIE CocauHeHHs Boxopona. Mouer H™ u H', ux BaumomeiicTue ¢
BOJIOH. Bonopo/Hast ¢Bsi3b, npuumnne! ee 00pa3oBanHs, clIoco6 OMHCAHMSL

2. Kucnopoz B npupoze. M30Toms: KHCIIopona. BanieHTHEIE BO3MOKHOCTH aToMa i XapakTepHble
CTeneHn oxucnenus. Monekyma O,. ITapamarmerusm xuenopona. Ilomyyenne xwmcmopopa.
DusHYecKre U XHMHYECKHe CBOMCTRA TIPOCTOro BEIIECTBA. AJUIOTPOIIHS KMCIOPO/Ia, 030H. O30H
B aTMocdepe.

3. Obmas xapaxTepucTika HOATPYIIIBI TaoreHoB. CTpOeHHE DIMEKTPOHHEIX 060TI0YeK aTOMOB,
TOTCHIHATIEl HOHHU3AIlMH, CPOLCTBO K SNICKTPOHY, JIEKTPOOTPHUIATEILHOCTH AaTOMOB M|
XAPaKTCPHBIE CTENEHU OKMCIeHHH. [IpocThie BEIIECTBA, XapaKTePUCTHKH Monekyn1 Haly. 6.
CoenuHeHus ¢ BomopomoM. OHepreTryeckue XapaKTCPHCTHKH, XapaKTep CBA3HM H JNEKTPOHHOE
CTpoenue Monexyn HHal. Metoasr momyuenus u (usuyeckue croiictra rajoreHoBOOPOIOB.
KHCIIOTHBIE M OKHCIHTEBHO-BOCCTAHOBUTE b CBOHCTBA, DEAKIHOHHAA CIIOCOGHOCTD.
[ayiorennmbie HOHBI B HX coCTOSIHE B BOIHBIX pacTBopax. I'anorenuns: Metamios. 7. OKCus!
M OKCOKHCIOTBI. OOluas XapakTepHCTHKA OKCHUIOB: CTPOCHHE MOJIEKYJ, XapaKTep H JHEPrus
cBA3d. TepMmommuammueckue XapaKkTepUCTHKH oOpazoBaums. [lonyucHHe W XHMHUYecKue
CBOHCTBa OKCHIOB. YCTOHYMBOCTE OKCHJIOB. OcobeHHOCTH cOeMHHEeHMH tbropa m Homa ¢
KHCITOpOJIOM. Peakumm OKCHI0OB ¢ BOHOH. OKCOKHCIOTEI FaJIOTEHOB: CTPOGHHE MOJIEKYI,
XUMHYCCKHE CBOMCTBA, METOIBI MOy YEHHS.

4. OOmas xapakTepHcTHKA TOATPYNIBI  XalbKOreHoB. CTPOEHHE 3IEKTPOHHBIX 060JI04YeK
4TOMOB, MOTCHIMANBI HOHH3ALHH, CPOJCTBO K SNEKTPOHY. BameHTHble BO3MOJKHOCTH aTOMOB W
XAPAKTEPHEIC  CTCIEHH  OKHCICHHS.  [IpocTsie BEIICCTBA,  IIEMOYEYHEIE  CTPYKTYpEL,
XapaKTCPUCTHKH MONeKkyn X;. COelMHEHHS C BOZOPOIOM. Oxcunel u oxcoxmenoTer. O6mas
XApakTEPHCTHKA OKCHIOB: CTPOCHHME MOJIGKYJl, XapaKTep CBS3M, sHepreTHka. [Tomyuenne u
Xumuyeckue cpoictsa oxcunos X0z u XOs. Kucnots: HoXO0s3 H2XO4: crpoenue monexy,
XUMHYECKHE CBOMCTBA, METO/IBI IOy YeHHS.



5. Obwmas XapaKTePUCTHKA TOAPYIILl a30Ta. Crpoenne SNIEKTPOHHEIX 000NMOYeK aToMmoB,
NOTCHIMANEl  HOHM3ALMH, CPOACTBO K SNCKIpoHy. ITpoctrie BELIECTBA,  amIoTponus.
Ocobennocru asora. Ocobennocru doctopa. Merosr Homydenus, cpoiicrea. 16. Coemunenug ¢

OKcokHCIoTE a30Ta — d30THOBATUCTAS, a30THCTAS M a30THAS KHCIIOTEL, UX CTpOEHHE, CBOHCTRA
M METOIBI NOIYYEHHS, HHUTPATH § HATpatel.  Tepmudeckoe pasmoxenme HHTPATOB.
Bocceranosnenue HHTPAaTHOTO HMOHAa B pa3mUYHEIX cpenax.  Oxcunsl ocdopa u JApPYTHX
SNIEMEHTOB rpynmel: X404 u X4010, ux HONyYeHUs, CTpoeHHe M CRoiicTBa. Ocobennoctu
Blaumoneiictus P4Os 1 P40y ¢ BOJIOH. OKCOKHCIOTEI docdopa u ero anamnoros, Ctpoenune u
CBOHCTBa KHCITOT (ocopa.

CTpocHne monexkyn XHs Merosmpr NONYYCHHS M XHMHYECKHE CBOHCTBA. Oxcuner u
THApokconpoussoaupie.  O6mas XapaKTePHCTHKA OKCHAOB XO u XO02. Keapu wu ero
Moupukauun. KpeMuuersie KHCJIOTBI ¥ CHTHKATBL. OKCo- | THIPOKCOMOHBI aHATIOrOB KPEMHHS.
8.06mmas xapakTepucruka MCTAIIOB, META/LIHYECKAS CRS3b, CBONCTBA METaJlIOB, HX IPHMEHEHHE.,
Obmue MeToxe! Tomyvenns MeTaiLioB. Ilonyuenne, pusnveckue u XMMHYECKHE CBOMCTBA METALIOR.
Homyyenne meramios mricoxois CTEICHH YHCTOTBL. XHUMHYeckas u SNIEKTPOXUMHUYECKAAs KOPPO3HsI
METAILIOB. MeTOIBI 3aMTEL METAIIOR OT KOPPO3HH.

pusnyeckue u XUMHYecKkue cBoictBa. Coemmuenig LICTIOYHBIX  METAITOB: OKCHIbL, TIEPOKCHIEL,
HanmepoOKCHIBL, O030HHmEL, Wx TIolyeHue, CBOHCTBA, mpuMeHenme. T HIPOOKCHABI UIETOYHEIX
METAIUIOB, IIPOMBIIIIIEHHOE | naboparoproe [OIyYeHUE, MPUMEHEHHE W CBONHCTRA. Conu menoynsx
MCTAIIOB M MX 3HAYCHHE B HAPOIHOM XO035HCTRe,

Ux nonyuenue, husnveckue u XHMUUCCKHE CBOHCTBA. CoeMHEHNS Kambis: OKCHJI, TUIPOOKCH],
comu. Ilpumenenne coenumenus KaIBIHA, UX ponb B mpupome. Coemmuenms CTPOHUMS U Gapws.
Honywenne, croiicTra i TIpUMEHeHHe. KeCTKOCTh BO/BI M MeToE! e YCIPaHeHHs.

11. O6mas XapaKkTePUCTHKA 3MIEMEHTOR TOArpynnsl amomunus. ITomywenne, busmyeckne u

17. O6mas xapakrepucruka SJICMCHTOB IOATPYNIE! jKeme3a, ux [OTyYeHHe, CBOMCTBA u
liprMenenue. [IpocThie H KoMImIeKcHbIe coenuHenus xenesa (11,111).

U [IPHMEHEHHE.,
19. O6mas XdpaKTCPHCTHKA DJIEMEHTOB MOATPYINTBI [HHKA. Hx mnonyuenwe, cpoiicta g
HpuMencHue. IIpocTeie U KoMIexcHne COCAMHCHMS IIMHKA H KaaMus. Ilonyuetne, coifctea u
lpumencHue. CoelnueHns prytu (1) u (11), ux monyuenwe, croticTaa,
20.Ankanpl



Iomonornyeckuit P2, H30MEpUA H HOMEHKIIaTypa. HUpuponusie ucroynnkn ankamos, Metoner
CHHTE3a: MMIPHPOBAHUE HENPEIENbHBIX YFTICBONOPOJIOB, CHHTE3 Yepes JTHE THATIKHIIKYTPaThI,
SJIEKTPONH3 conel KapBOHOBBIX KHCIIOT, BOCCTaHOBIEHHE KapGOHUIBHEIX COCMUHEHUH, M3
Tanoresankanos (peaxuus Bropa, IpOTOIH3 peakTHBOB I punbspa). [pupona CC u CHepsizeit 5
amkanax. Kougopmauun srana, lporana, OyTaHa W BEICIUMX aKaHOB, DHepretuyeckas
AHarpaMma KoH(pOpMalHOHHOTO COCTOSHUS MOTICKYJIBI allKaHa.

XuMHUYecKHe  cBoficTBa: PCaKIMK  ramoreHHpoBaHuUs (xmopuposanme, OpomupoBanue,
HOMpoBanue,  (Topuposanue). OHEPreTHKAa  NemHBIX CBOOOIHOPAUKATLHEIX peaximit
TalioreHuposanus. HuTpopanue (M.J. Konogamnos), CYIbGOXTOpUpORaHHE K OKHCTIEHHE.,
CeNneKTHBHOCTE pajiHKkatbHbX PCaKIMHi M OTHOCHTEBHAS CTAOHIIBHOCTE AIIKUITBHBIX PaIUKaTIOR,
Tepmuyecknii u KaTallMTHYECKUH KPEKUHT.

21. AnkeHnr

I'omonornueckuii PH, H30MepHUs i HOMEHKIaTypa, [ COMETpUICCKas U3OMePHst (yuc, mpanc w
Z, Enomenknarypa). lpupona neoitmoit cpszm. Monexynsapusie mopOHTAH TUNeHa. MeTomE]
CHHTE3a: 3MTMMUHHDPOBAHME TajjOreHOBOIOPOAA M3 AIKHITANOr€HUI0B, BOLBI U3 CIHPTOB,
ACTAIOTCHUPOBAHHE 611/ /IUTANIOTEHANKAHOR, Peaxmust Todmana, Burrura, crepeocenexturHoe
BOCCTaHOBJICHHE aJIKHHOB.

XuMHYeCckHe CBOCTBA aKeHOR, Pan crabunsmoctn AJIKCHOB, BBIBEIICHHBIA HA OCHOBE TEILIOT
THAPUpOBaHus. ['eteporennoe u romorenmmoe THNIPUPOBAHKE  anKeHOB. Onextpoduibmoe
Tipucoemnienne (Adg). Obwee mpexncrariemme O MCXaHW3Me peakuui, 1 u OKOMIITIEKCHI,
OHHCBEIC HOHBL CTEPEO U PErHOCEIEKTHBHOCTS, [Tpasuno B.B. MapkoBHuKOBa, MHIYKTHBHEL 1
MC30OMEpHBIH  adpexTrr. [ ATOTCHUPOBAHME:  MEXaHM3M,  CTEPEOXHMIA. ITporeccsr,
CONMyTCTByIomMe Adp  peakuusm: CONPTIKCHHOE  MPHCOEMUHEHME, NEPErpyNIHPOBKH
IIPOMEKYTOUHBIX KapOOKaTHOHOR, I'nnporanorenuposanme: moustie 0 OH ¥ TPHMOJIEKYIIPHBIX
Mexanusmax. I'mapatarms. TIpoMeImen nuii METOJI CHHTE32a 3TaHONA | MpoNaHonal. Muapoxcn
H aJKOKCUMEPKypupoBaHHe. MeTaTesunc ankeHos, Perno u crepeocenektusmoe IIPUCOETMHEHHE
TUIPHIOB  Gopa.  Permocmenuduyeckue TH/IPOOOPHPYIOIHE  peareHTsL, ITpespamenne
Oopopranudeckux coemuuenni B AJIKaHBI, CIUPTBL, AMKHITANIOreHuaL. OKHCITeHe JIKEHOB 0
OkcrpanoB (H.A. Ilpunexaes) u g0 AHONOB To Barmepy (KMnOys) n Kpure (0sOa).
Crepeoxumus THIPOKCHITMPOBAHHSA — aNKeHOB. (O30HOIH3 AIKCHOB, OKHCIHTEIBHOE |
BOCCTAHOBUTENIBHOE  paCINEIUIEHHE O30HHIOB. Hcuepnpisaromee  oxucienne ANKCHOB ¢
nomompsio KMnO4 wian Na,Cry O B YCIOBHAX MeXK(Da3HOro KaTamusa.

22, AJIKHHBI _

lomonoruyeckuit psg, HOMEHKNIaTypa u usomepus. [Ipuposa TPOMHOM cBA3M. MeTomsl cunTesa
AIKHHOB C IIOMOIIBIO peaKimii OTIUCIICHHS, ANTKHIMPOBAHAA TEPMUHATBHbIX AllCTHIICHOB.
[onyuenne anerunena IIMPOTTM30M MeTaHa.,

XuMHYecKkne cBOHCTBA aTKHHOB, DIeKTPoGHITBLHOE TpACOeInHeHHe K ankuHaM. CpaBHeHHe
PCaKIHOHHON CIOCOGHOCTH aNKHHOB M ankeHOB, [anorenuponanme, THIpOranIoreHupoBanme,
THApatainus ankuaos (M.I. Kyuepos), HPHCOCIMHEHHE KaPOOHOBBIX KHCIIOT, Boccranosnenne
AIIKWHOB J10 yuC U MpPaHcaIKeHoB. l'uapoGopupoanue AIIKHHOB, CUHTE3 albJETHIOR H KETOHOB,
CHxucnotoets  amertunena, ALCTHICHHIB HaTpus u Mead.  Maruuiioprannueckue
MpOH3BONHBIE ankuHoB (JK.M. Uonuy): ux TMOTYICHHE W MCIOIB3OBAHHE B OPraHHYecKoM
CHHTE3e.

23. AnkaaneHsl

Tuner nuenos. HM3omiposanntre, KyMYIIMDOBAHHBIC M CONPS/KEHHEIE THEHLL. Wzomepns u
HOMCHKNIaTypa. ~ MeTomsl  cuHTe3a  1,3menos: ACTUAPUPOBAHME  ANKAHOB, CHHTE3
dasopckoroPenne, kpocccoveranue na METAITOKOMIIIEKCHBIX KaTallu3aTopax.

Byrammen1,3, ocoGennoctu CTpoeHHs. Monekyisprsle op6uTamm 1,3 nuenos.



ANUTBHEL KaTHOH, ero mopouTany. 1,2 u l,4npucoenunenme, SHEPTETHYCCKUN TIpoduIIL
PCAKIHH, TEPMOJMHAMHYESCKHH KHHETHYECKHH  KOHTpPOIIE. lHonmamepusamus  muenos.
Harypansngiii u CHHTCTHYCCKUH Kayuyku. Peakius Hunsca ATBJIepa ¢ ankeHaMu U ATKHHaMH,
CICPCOXHMHS pCakUMM H €€ INpHMEHeHHe B OPTaHHYECKOM CHMHTe3€. YyacTHe HU3IIHX
cBoboanbIX (HCMO) 1 BhICmuX sanonHeHHex (B3MO) opGuraneit peareHToB B 0Gpa3zoBanun
[ICPEXOAHOTO COCTOAHHS PEaKIIHN USHOBOIO CHHTE3a.

Ctpoenne annena, peaxmmm TIPHCOCTHHEHHUS K aljIeHaM.,

24, AnMuMKIMYecKHe COCAHHEeHHSI

Huxmoankauer w ux TipousBoaukle. Krnaccubuxanus ammrukmos. OHEPrus  HanpsKeHuS
LHKIIOAIKAHOB U €€ KOTHYECTBEHHAS OIEHKA Ha OCHOBAHHHA CPAaBHEHUS TEIIOT 06pa30BaHus 1
TCINOT CropaHus LHKIOANKAHOB M COOTBETCTBYIOIMX aiKaHOB. THITEI HalpsUKeHHs B
HUKTIOATKaHaX U TOApasfeNeHre UHKIIOB Ha MAJIBIe, CPETHHUE LIMKITEl H MAKPOI[HKITEL, Crpoenne

—

OHUKIOIIpOIIaHa, HHKJ’[OOYT&H&, OHKIIOTIEHTaHa, ITHKJIOTEKCaHa. KOHCI)OpMaL[HOHHBIﬁ aHau3

Kondopmarmsr  momo u AU3AMEICHHBIX  IPOM3BOIHBIX  LMKIOTeKCAHA. Binsiuue
KOH(OPMALHOHHOTO MON0KEHHS DYHKUHOHATBHEIX TpyTIT Ha Hx PEAKIMOHHYIO CrIOCOOHOCTD Ha
TPAMEPE peaKinit 3aMELeH s, OTINETUIEHHS i OKHCIIEHs,

Metozs! cunTtesa HHKTIONIponiana, MHKIO0YTana M MX IPOU3BOIHEIX. Ocobennoctu xuMmuveckx
CBOHCTB COEMHEHHIl ¢ TpexwieHHbM HaKIoM. CHHTE3 cOeMHENMIT psila IHKITOTeHTaRA i

[Tpencrasnenne o HPHPOSIHEIX MOTMUHKIHIECKHX CHCTEMAX TCPICHOB H cTepounoB. Kapkacheie
COCMMHEHHA: aflaManTaH, KyGaH, NIPU3MaH, TeTpasapax.

25. Apennr

Konyenyus  apomamuunocmu, ApOMaTHYHOCT®. Crpoenne 6Genzona. @opmyna Kekye,
Monexynspusre opbutamn  6Heusona. AHHYTEHBL.  AHHYJEHHI apoOMaTUYeCKHe ¢
HeapoMatnyeckue.  Kpyr  ®pocra. Konuemmus  apomaruunocty. IlpaBumo  Xiokkens.
ApOMaTHYCCKHE KaTHOHBI u aHHOHBL. KoHnercuposannsie APOMAaTHYECKHE YIIIE€BOJOPOJIEL:

[onyuenne apomarnueckix YIICEOIOPOIOB B IIPOMBINIIEHHOCTH KATATHTHIECKHiT pudopmMuHT
He(TH, mepepaGoTka KOKCOBOro rasa u KaMCHHOYTOIBHOR cmoibl. JlaGoparopHble MeToms:
CHHTe3a: peakuusd Bropma @urrura u APYTHC DCaKIHH KpocccOYeTaHus, ATKHITHPOBAHHE
apeHoB 1o dpuzemo Kpadrey, Boccranosieme KUPHOAPOMAaTHYECKHX KETOHOB (peakius
Kwxuepa Bonsda, peakmus Knemmencena), mporonus ApUIIMarHMHIramoreAu 0B,

AIKHIOEH3010B Ha ragored, OKHCIeHHe AIKMIOSH307I0B M KOHIEHCHPOBAHHbIX apoMaTHYECKUX
YITIEBONOPONIOB 10 KapGOHOBLIX KUCIOT, AMBAEIHIOR I KETOHOB.

3. YCJII0BUA PEAJIM3ALIUUA IIPOTPAMMBI

3.1. MaTepuansno-TexHuueckne YCIOBHS peaH3alMu IPOrPaMmbl
Haumenosanue Buo sanamuii Haumenosanue 0bopyoosarus,
CREYUATUIUPOBAHHBIX RpoZpamMmHozo obecneuenun
ayoumopuil, kadunemos,




B nadopamopuii T
1 2 3

ayoumopusn JNexyuu Komnviomep, MYIbMUMEOUTHbLI
npoekmop, sxpan, docka

nadopamopun Jlabopamopnuie Cymmnsaerii mkad TtEn  WST 3010

padomnivi (l'epmanms), JUCTHIIIATOPp  THn  DEM

(Ilonemra), secer OWA Laber (Tepmarnms).

Becsr AVIV S\3-3, mecwr AHAITUTHYECKHE

AJIB-200, mydensras neus TU CHOJI 1 P-
120, Acsunterparop tun UD, TOMOI€HH3aTop
WPW-309, TEPMOCTaT UN-16,
BCTpAXUBaTens THI 257, Melnaika MR-25,
pogromep I1K-1, mecyanas Gang tun LPO-
400, MHKPOCKOI MUEME]I-1 c
H3MEPHTENLHOH  NIPHCTaBKOM,, mpubop
OIPENCIICHHS TPOYHOCTH HOPOLIKOOGPa3HBIX
KaTanu3aTopos, CymHMIBHELT mxad Tun KC-
65, neHTpmdyra Tun WPW-340, xononxa
PeKTUDUKALMKE CTeKNAHHAS B KOMIIJIEKTeE,
romorenusatop I'XIT-M3 o6nemuoro THIIA,
YCTaHOBKA OKHCIIEHHs H30TPONHUIGEH30a B
KHJIKOH (ase, Bechl kBagparusie BJIK-500.
Ycranogka IIo HCCIIEIOBAHHIO
KaTaTHTHYECKOro mupommuza WO,
Buckozumerpsr, Kamopumerp  KOK-2mm,
Mukpockonn MUKME]I-1 ¢ HU3MEPHUTEIILHOM
[IpUCTaBKOM, BomsHble Ganm JIB-2 u JIB-4,
LUEHTpH(Yra, JIHAIM3AaTOp, AHANHTHYECKHE
BECBI,  Habop  XuMHueckoii IIOCYJIEI,
KAIOPUMETpUYECKas YCTAHOBKA, YCTAHOBKA
AL 3nmekTpodhopesa,  cemMMeEHTANMOHHAS
yCTanoBka  (Duryposckoro), MOZYJILHBIH
AMHAMHYECKHH peomerp peomerp Haake

Mars II1
Komnwromepnuiii knace Ipakmuveckue u Komireroreper, UMEIOIIHE HH(pOPMaLHOHHO-
nabopamopnie BBEIYHCIIHTCIIBHBIE aHAIUTHYECKHE CHCTEMEI,
3aHAmuA KOTOpBIE BKIOYAOT B cebs Gazpr JaHHEBIX,
METOXBL  00paboTkH  wHGOpMamuu g
L TPUHATHS YIPABICHYECKHX PELTEHHiT

3.2. YuebHo-MeToquueckoe obecrieyeHne MporpaMmeI
AUCHUILIAHA «COBPEMEHHBIE NOAXOJbI K BOPHBE C OCJIOKHEHUSIMU
B TOBBIYE HED®TH»

1. Kamasnes B.E., larrenbeprep 1011, Jltoumn C.®. TIlpenympexnenue
coneodpa3oBaHus Py K0Gkue Hedti — M. Henpa., 1985 ., 215 c.

2. Kamasres B.E., Mumenxo WU.T. ConeoGpasosanme npu 1o6sme HedTH. M.: Opbura-
M, 2004. - 432 c.

3. Jordan M.M., Mackey E.J. Scale control in deepwater fields: use interdisciplinary
approach to control scale//World Oil. — 2006. - Ne 9.-P.8-12.

4. Daminov A., Ragulin V., Voloshin A. Mechanism formations of corrosion damage
of inter equipment in wells by continuous scale inhibitor dosing utilizing surface dosing systems.
Testing scale and corrosion inhibitors, SPE 100476



5. Voloshin A., Ragulin V., Telin A. Development and Introduction of Heavy Organic
Compound Deposition Diagnostics, Prevention and Removing, SPE 93128

JAUCHHUTIINHA «OCHOBBI HHTEHCHQ)HKAIIHI/I AOBBIYU HE®TH C
IHPUMEHEHHUEM XUMPEAT EHTOB»

1.BHT aymenko, O. A, Iltamxo, P.A. Xapucos, A.B.Jlenncosa. Kucnorurie obpabotku:
MCXaHHU3MBI peakIuii, nuzaiiy, — Yoa: AH PB. — T'iem. — 2010, — 392 ¢,

2. Unymenxo B. H., Crmn M. A. / Hegrenpomeiciosas xumus. — T. 4. — Kucnoruas
obpaboTka ckBakuy. — M. — HnTtepkonrakt Hayxka. —2010. — 704 ¢.

3. Xucamytnunos H. H., Xacanos M. M., Temun A.T,, H6parumos T. 3., Jlaremos A. P.,
IMoramos A.M. PaspaGotka ned)rsmrx MECTOPOXKACHHH Ha NO3aHEH cTagmnm / PazpaGotka
HE(TIHBIX MecToposKkenmii. K. B 4-x Tomax, M.: BHUMOBHT, 1994 1. — Tom 1. — 240 c.

4. U6parumos T, 3., Xucamyrnuros H. 1., Mypasnenxo C. B., Apremees B. H., Jlatemos
A P, Temun A. T ., Mcmarumnos T, A, OKcruryaTanms JOGRIBAIONIHX T HAaTHETaTeNbHELIX CKBAYKIH
/ Paspabotka Hedranmpx MECTOposkneHni. Ku. B 4-x Tomax, M.: BHUWOSHT, 1994 r. — Tom 2.
= 2Id .

5. Hedix JI. I1. Tpaxktuyeckuis HHKHHUPUHT pe3epByapoB / Ilep. B anrm. Mockra-Mkenck:
Huer. Kommpioteprpix Heenenoranui. — HULJ «Perynapras u xaormueckas MUHAMHUKaY, —
2008. - 668 c.

AUCIHHAILINHA «METO/Ibl YBEJIMYEHWS HE®TEOTIAYH IJIACTORB;

LJIappu Jleiik. Ocrorp: METOJIOB yBEIHYeHUS HedTeoTnayy. Yuusepcuter Texac-Octu, 2005.
449 ¢,

2. Cypryges M.JI, Bropuunsle u Tpermunpe MCTOIBI [OBBINICHHs HEYTEOTAAYH TIIACTOR. M.-
Henpa,1986,-398c.

3. HIBewosU.A., Mansipua B.H, DuU3UKO-XUMHYECKHE MCTOIEI TIOBBIUEHHST HehTeoTaauH

w

5. 3axapos B.IT,, HcMarunos T.A., Temuu AT., Cuman MLA. Perymuposanmue QuIBTpaoHHEX
[IOTOKOB BOZIOM30TUPYIOIUMH TeXHOMOTHSIMH TP pa3paboTke HedTIHbIX MECTOpPOKIeHn, M,
PT'Y medru u raza um. .M. I'ybxuna. 2010.- 225 c.

Hucuwummna «Xumuyeckas TEXHOJIOTHST»

1. Basyrosa M. B. Xumirdeckas TeXHOJIOTHA: yuel. mocobue / M. B, Baszynosa; Baml™y - Ya:
PUI] Baml'y, 2009-
Y. 1: ITponeccsr u allllapaTbl XUMHYIECKOH TEXHONOrUH - 96 ¢,

2. 3axreiim A. JO. O6mas XHMHYCCKAS TEXHONOIUS : BBENCHHEe B MOJETMPOBAHHE XHMHKO-
TEXHONOTHIECKUX NIPONECCoB: yue6. nocoue / A. IO. 3akreiim - M. YHuBepcuTeTCKas KHuTA,
2010 - 304 c.

3. Konnaypos B. I1. O6mas XHUMHYECKast TexHonorus / B. 1. Konnmaypos, B. U, AJleKcaHpoB,
A. B. AptemoB - M.: Akanemus, 2005 - 336 c.

4. basynosa M. B. Texmomnorus IIPOU3BOZICTBA ITONUMEPOB: yueh. mocobue / M. B. Basynoga;
bawl'V - Vpa: PUL BamT'V, 2010 - 142 ¢.

5. Basynosa M. B. Xumuyeckas TeXHONOTU:: yueb. mocobue / M. B. Basynosa; baurkupexuit
TOCYIapCTBEHHBIH YHUBEPCHTET - Yia: PUIT Baml'y, 2009-
Y. 2: dusuko-xumudeckue SAKOHOMEPHOCTH B XMMHYECKOI TexHomoruy - 90 o,

6. AxmertoB, Caha AXMeToBHY. Ipaktukym mo HHIKCHEPHBIM pacyeTaM (M3HKO-XUMHYIECKHX
CBOHCTB yIJEBOAOPOMHBIX cHcTeM / C. A. Axmeros, H. A. I'ocTenona ; YTHTY — Va :
YIHTY, 2006 — 148 c.



7. Axmeros, Cada Axmeronuy. Jlexiuu 1o TexHomormu rnydokoi#t mepepaGorin nehtu B
MOTOPHBIC TOIUIHEBA : yuel. mocobus / C. A. Axmetos .— CII6, : Henpa, 2007 — 312 ¢,
Iepevens Mmeroamuecknx YKa3aHHH ISl CaMOCTOSITeIbH O] PaboThI cTyaeHTOR

1) Meromuueckue ykasamms mo BBINOJHEHHIO  1TabOPaTOpHEIX paGor 1o Kypcy «O6mas
XUMHYECKas TEXHONOTHA, 1.1 »: «MaccoobMmennLe nponeccsl: abcopbrusy

2) Meroamueckue YK43aHUS 110 BBIIOJHEHHIO nabopatopHeX paGor 110 Kypcy «O06rmas
XUMHYCCKAs TEXHOIOTUY: «Boaa B xuMuueckoi HpoMbreHsocTH (2005 1),

3) Meronuueckue YKazaHus 10 Kypey «O6mas xumudeckas TexHomorus»: «OcHOBHAs 3amaya
XHMHYCCKOM TexXHOomorum» (2005 r.)

4) Meromguueckue yKasaHusi mo kypey «O6mas xummdeckas TexXHonorus»: «CHIpE B
XUMHHYECKOH TexHonorun» (2006 r.)

5) Metomuueckue yKasanuga mo kypcey «OOmas xuMmuueckas TexHonmorusay: «JlaGopartopuerit
TPAKTHKYM 110 0OIIeH XHUMHUYECKOH TeXHOTOrMK: COICPIKaHHE U HOPSIOK MPOBENEHHS. (2006
T.)

6) Meroguueckue ykasanms 1o Kypcy «O6mas  XuMideckas TEXHOIOTHUA, 9.l
«Maccoobmennsle mporeccr: pexTHuKanms.» (2007 r.)

7) 8) Metoauueckue yKazaHus mo kypey «O6mas xumuueckas TEXHOIOTHA, 4.l»:
«I'panyuponka peomeTpay (2007 r.).

9) Meroanueckue YKasaHus 10 Kypcy «OO0Ias Xxummyeckas TEXHONOTHA, 4.1»: «TeruioBse
nponecce» (2007 r.).

12) M'unponunamuka peansuprx KUIKOCTeH» (yueOHO-MeToquYeckas paspaboTka) Yipa:
PUO Baul'V. 2007.

13) Hedts. Ocnosml CpBHYHOR  HedTenepepaboTku (yuebHO-MeToIUecKas paspaborka)
Ya: PUIL Bamry, 2009

Iporpammuoe oGecnevenne u Hureprer-pecypesi

1) EMILY (Electronic Membrane Information Library) — Onekrponnas 6ubmmoreka mo
MEMOpaHaM U MeMGpaHHEIM Texuonorusm, BO, annotamuu MaTEPHATIOB MEePHOIUYECKHX
M3JIaHUH, KOHDEPEHIHI, TeXHIYeCKIX COOOIIEH M, KHHT;

2) Facility for the Analysis of Chemical Thermodynamics (FACT) — Basa TepmomnaaMudeckux

CBOHCTB YHCTEIX BEIIECTB, H K MOZYIIFO IPOCTEHIINX TEPMOMHHAMUYECKIX pacueTos;

3) WWW Patent searching u Free Patents Online Database — ITonck matenTog;

4) Dnextpornas 6ubmmoTeKa TEXHHYECKOH JIHTEPATYPEI

Knuru B 6ubunorexe PacIIpe/ieNieHsl 110 pasienam:

Puppasmuxa, rumponpuson, MAaTeMaTHKa, PODOTOTEXHHMKA, (H3HKA(XONOHIBHAS TEXHHKA),
MCXaHHMKa, SNCKTPOTEXHHKA, pagHOTEXHHKa, OXpaHa Tpyna, aBTOMaTHKa M TeJleMEeXaHuKa
-BBIMHCIUTENEHAS  TeXHHKA, MAlIHHOCTPOEHHUE, XUMHYECKAs TEXHONOTHS, XHMHYECKAs
TIPOMBIIIIEHHOCTD, CTPOHTENTLCTRO, APXHTEKTYpa, TPAHCIIOPT, KOHCIEKTHI JIeKimi, TOC T

5) www.edu.rw/modules.php

DenepanbHeii 06pa3oBaTebHbIil nopTal

Karasor 00pa3oBaTeNbLHEIX HHTCPHET-PECYPCOB. HOpMATHBHBIE JOKYMEHTBI CHCTEMEL
obpasoeanms.  ocymapcrseHHbIc obpasoBarelibHEIe CTAaHZApTEL.  By3sbl,  TexuuKyMmbl.
Hucrannuonnoe o0ydeHue.

6) Karanor naywsix pecypcos

CoOpanue ccbmox mHa cafiTsr CONEpiKallie KHUTH M CTaThbH TIIo €CTECTBEHHOHAYUHBIM
MUCUMIITHHAM. Pa3nensr: Mmatematuka u (usuka, undposas 0OpaboTKa CHIHAIOB, pagHOTeXHHKA
H OJIEKTPOHHKA, OHMONOTHS, XUMHS, ACTPOHOMHS, TPOrpaMMupoBanue. (OCHOBHEIE paszensr:
CpencTBa mowcka mHayumoi unopmaimu B Internet; Hayumas TUTEpaTypa B HHTCPHET;
Henuneiinag JvHaMuka; Heliponnsre CUCTeMBI; Yucnenusle MeTo 5L

7) DjVu BUBJIMOTEKH

Ilepeuens Gubnmorex DjVu o HalpaBIEeHUAM: €CTECTBEHHO-HAYYHEIE, TEXHUYECKHE, TTPOYHE.



Allbest.ru

Hepegens 6ubnuorex mo Pa3IIMYHBIM HAIIPABICHUSIM.

8) Karamor medrerasosoit uHbopMarun" CONCPKUT  CCBUIKM Ha  MH(OPMAIHOHHEIE
He()Tera3oBkle pecypes! B WnTeprere, csannmx ¢ Poccueit, CHI u MHPOM

9) [TatenTrr

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

EBponetickoe natentnoe peoMeTro

European Patent Office

Pocmarent - DQenepansueit WueTuryT IIpompmmiennoit Co6eTentocTy (POCCHMHCKOE
AI'EHTCTBO T1O [TATEHTAM U TOBAPHBIM SHAKAM)

ducummimna «Bb[COKOMOJ}leKyJIHprlC CO€ITHHEeHH s

1. Kymumu E.W. ®usuko-xumus TIOTUMEPOB. DIIEKTPOHHOE Y4e6HOe TOCOGHe

2. Cemunkos, FO.JI. OJIEKTPOHHEIH  yueGHHK. BricokoMonekynspusie  coemunenus M.
Axanemus, 2010

3. Cemunkos, 10.]1., XKunbios C.®., 3aiiues C.]II. OJeKTPOHHBIT yuebnuk. Brenenue 5 XUMHIO
nomamMepos Cn6: Jlans, 2012, 224 ¢

Hucupmanna «OcnoBHbIe TIPOLECCHI M aNMAapaThI B poueceax HeTea06bIm»

1. basynosa M. B. Xumuueckas TeXHOMOTHA: y4ed. nocobue / M. B. Basynosa: Baml'V - Ya:
PUIT baml'y, 2009-
Y. 1: Ipomeccrr u arapaTbl XHMUYECKOH TEXHOMOrHY - 96 ¢.

3akreiiv A. 10. O6mas xummueckas TCXHOJIOTHS. : BBENCHHE B MONETHPOBAHHME XHMHKO-
TCXHONOTMHECKUX TMPOLEccoB: yueb. mocobue / A. O, 3akreiin - M.: YnuBepcuterckas kumra,
2010 - 304 c.

3. Axmeros, Cada AxmeroBuy. [TpakTHky™ Mo HHXCHEPHBIM pacueTaM (hM3HKO-XHMHYCCKHX
CBOHCTB YIJIEBOAOPOAHBIX cucteM / C. A. AxmetoB, H. A. TocTenosa ; YTHTY .— Voa :
YI'HTY, 2006 — 148 .

4. AxmeroB, Cada AxmeToBnu. Jlekuum 1o TexHomoruu riaybokoi nepepaborin HedTH B
MOTOPHEIC TOTTHBA : yued. mocodus / C. A. AXMETOB — CII6. : Hempa, 2007 — 312 ¢.

Mucumninna «Kosmonanas xuvms

1. lyknn E.JI. Konnounaas xumus 'Y4eOHHK U4 YH-TOB H XMMHMKO-TEXHOIIOT. BY30B
/E.I.1yxug, A.B.Ilepuora, E.A. Amenin — M. :Bricimag mkona, 2004 — 445 ¢,

2, Cprnpuxcoepr J[.A. Kype kommoumaoi XUMHH ( DJIEKTPOHHBIH pecype )
yaedunr/JI.A.®@punpuxcGepr — CIT6.: Jlans, 2010 - 416 ¢.

3. 3umonA.Jl. Komnounnas xumvus: y4eb. s By3os/A.J].3umon,
H.®.Jlemenko;Mockosckas TOCYIapCTBEHHAS TEXHOIOIHYECKAas akazemus-M.:Arap,2001 -320
o

4, ITpakTHKyM 110 KOLIOHAHOH XUMHK (DmekTponHLI pecype ): yueGHoe nocobue/
M.H.FeﬂbcpMﬁH;H.B.KnpcaHOB; 0.B.Koganesnu; O.B.Canuesa —CTI6.:JTans, 2005 -256 c.
5. Hsanopa C.P. Konmonmuas xumus: U, 1/C.P.MBanosa,®.B5.11leBnskos — Yda PUO
bamI'V, 2005 - 120 c.

6. lenspman M.U. Komnowmmas xuvus (OmexTpoHHBI pecype ) yuebHoe
nocooue/M.U.I'ensman, O.B. Kogranesuy, B.IT. FOcrpatos — CI16.: Jlaus, 2010 -336 c.

1. TUCITUIIJIMHA «Bgsenenue B HedTerazosoe eon



2. 3eiirman 10.B. Crpagounnx HeDTaHMKA / I0.B.3eitrman, T".A.ITlamaes. — Ya: Tay,
2005. -272c¢.

3. 3eiirman FO.B. JTo6prya HeTH ¥ raza. Henpa, Canxr-TlerepSypr, 2011.-286¢.

4. I'mmatynunos 11K, ®usuka He(TIHOTO U razoBoro Iacta — M.: Henpa, 1971. —
3l2e.

dnciummna «MarepuasioBeaenue u TexHoIorHs KOHCTPYKUHOHHBIX MAaTePHAIOB)

1) Anackur A.M., 3yes B.M. Marepuanorenenne (Merannoo@'paﬁorxa): Yueb. nocobue.—~
4-e uzg.— M.: Axanemus, 2006.— 240 .

2) Apsamacos B.B,, Hepenaxun A.A. Marepnanosenenue: YVaeGuux 7S BY30B.— M.:
Ox3amen, 2009.— 352 c.

3) JlaGopatopuste paGorsr 1o Kypey «Martepranosenenney / Cocr, ®.M. Ubparumosa,
O.A. Hcaykun.— Crepnutamak: Crepnuramak. roc. ey, akangemus, 2006.— 32 ¢,

4) IpakTadeckne pabotsr mo Kypcy «Marepuanosenenney / Cocr. V.M. Mynacsbiros,

©.M. Hbparumora, O.A. Mcauicg.— Creprmuramax: Crepmutamak. roc. mej, axkagemus, 2006.—
40 c.

5) ®etucon I'.IT., Kaprivmag M. »» Cokomos B.C. u fp. Marepuanosenenue u texmonorus
MeTaiutoB.— M.: Briciag mxkoja, 2000.— 638 ¢

Huenunmanua «Peosornvecknii METO HCCJIeN0BAHMTID)
5.5 Peonorus nedyru u He(TenpoykTor: YueGuoe nocobue/ M.K.Poraues,

H.K .Kougpainega — Yda: YTHTY, 2000. — 89 ¢.
2. Peonorus YTTIEBONOPOIOB: YueOHO-METOAMYCCKOE MOCOBHe/ M.K.Poraues, A.IO. XapuH,
C.b. Xapuna — Ypa: VTHTY, 2004. — 62 .
3. JleBnukaMoB B.B., Xabubymmn 3.A., KaGupos M.M. AHoMansHEBIE He(TH. — M.: Henpa,
1975. -168 c.
4. bubux E.E. Peonorus AUCTEPCHBIX cucTeM. — J1.: M3-Bo JlenuHrp. yu-ta
, 1981. 172 c.

Mucunnauna « M36pannsie raapmr OPTaHUYECKOH H HeOPraHU4ecKOi XHMMIy

. 1 Apremenko AW, Opranuyeckas xumus.- M.: Bricimas mKona, 1999,

2. Heitnagg O.5. Oprannyeckas xumus: VYuebuuk mis BY30B. - M.: Brlcias mkomna , 1999
3 [ITa6apos O.C. Opranuucckas XuMus: B 2-x xH; YueGuuk qus BY30B.- 2-€ H3/[.- M.:
Xumust, 1996

4, Peytos O.1., Kypr A.J1L, Byrun K.IT. Opranuveckas xumus: g 21.-M.: Usp.MT'Y,
1999,

3. Bepesun B.J1., Bepesun J1.B. Kypc coepemennoii OpPraHu4ecKoi XumMun. YueGuoe
nocodHe U1 By30B. — M. : Bercormk.,2001

6. Tpetbaxos FO.JI., Mapremenxo JLW., Tpuropses A.H., [nsanze A.1O. Heopranuueckas
XUMHSA. XFMHS 21IeMeHTOB. M. : U3 a-Bo Mock. yH-Ta, 2007,1.1,2.

7. 2. Heopranuueckas xummus / Ioxn pen. Tpetpsaxora IO, B 3-x Tomax. M.: Axanemus,
2008. Dnexrponnas 6uGmmoreka file: // D-\ Temp\printedsearch 201201261541 2562.htm,
8. Ions6paitx 3.E., Maciios E.H. COopuuk 3a5a4 u ympaxaenui 1o XHMHUH. M.:

Bercm. mx., 2007,384 c.
Aucnunauna «XuMAs 0 TeXHOTOrHS TOILTHE U Macen»

Cagonos A. C. ABToMOGHTBHEIE TONTHEBA: XUMMOTOJIOTHS, IKCIITyaTAlHOHHEIE
CBO#CTBa, accoptument / A. C. Cadonos, A. U. Ymakos, Y. B. Yeukener.-CI16.: HITWKII,
2002.-264 c.:

! Benocenncknii B. C. Texaonorus Tommsa M SHEPreTHYECKUX Macell: y4eOHUK JUIsT
By30B / B. C. Benocensckuit.-M.: Ma-5o MO3U, 2003.-340 ¢.:
NanunoB A.M. Breznenue B xummoTtonoruto / M3n-so Texuuka, 2003 — 464 c.

4. OHEHKA KAYECTBA OCBOEHMSI [TPOT PAMMBI



Hucunnnnna «Metoas YBEJIHYIECHHS HePTEOTAAYH MAACTORY,

Bonpoce! k 3auéry.

1.0npeneneune METO/ZIOB T0OBIYH ¢ BO3MCHCTRBHEM Ha ITACT C LENBFO HOBLIIEHHS HedTeoTRAYH,
2.Heobxomumocte  MeTonoB TNOBBIMICHUS  He(reoTnaun. Bynymee METO/JIOB  ITOBLIILICHHUS
nHedTeoTaun

3. OCHOBHBIE ypaBHEHHS [IOTOKA KHIKOCTH B IPOHALIAEMBIX Cpefax.

4.YpasHeHus sHepreTHyecKoro 6ananca. YacThere cinygan. ObIme paBHOBeCHS.

5. Hedredusuxa u He(DTEeXHUMHS.

6.IlopucTocTh U MpoHUNaeMocTs.

7.Kamunnsiproe nasnenue. OtHocurensHas nponumaeMocTs,

8. DazoBoe nosegeHue U CBOHCTBA YHAKOCTEH, ®a3oBoe moBeneHHe YHCTBIX KOMIIOHEHTOBR.

9. ®a3oBoe moBegeHME H CBOMCTBA JKHAKOCTEI].

10. Kosdduuuent prrrecrenus, Hecmermmsaromeecs srrrecuenme,

11.Paccesnue B nponeccax HECMEIIHBAIOIIETOCS BEITECHEHHUY.

12 VineansHsie cMemmuparonmecs BRITCCHCHUS. PaccenBanue B cMemmpaommxes BBITECHEHHSAX.
13.0606mten1e Teopuu npmwKemns OTACIBHBIX (has B MHOrodha30BOM IIOTOKe. [Tpumenenue mus
TpeX(hasHoro moToka.

14. Koapuument oxsara mnacra mo obwemy. Kosbduument oxsata 1o ILTOIIAIH.

15. Kpurepun HConHOponnocTH. Ilponeccsl BeITecHenms B YCHIOBHAX HecOooOMAarmmuxes mo
BEPTHKAIH TIACTOB.

16.BepTukanshoe pasrosecue. YacTrere CITy"and BEPTUKATBHOIO PABHOBECHS,

17. Metob1 1065m4m ¢ TIPUMEHEHICM pacTBOpuTeneit. Paccmorpenue B obmux Yeprax mpomecca
BBITECHEHMS HE()TH pacTBOpHTEIsIMH.

18. Croiictea pactBoputeneid. CROHCTBa cMecH PAaCTBOPHUTENS — ChIPOit He)TH.

19.0merTHI 110 OMpenenesnio (hazoBoro MOBEHEHMS PacTBOpUTEIIEH.

20.[lucrepenst u ponece BEITCCHEHHS ¢ IIPUMEHEHHEM 0TOPOYEK.

21. AByxasusrit motok B TPOLECCax BRITECHEHHs HEQTH PacTBOPHTENIMH,

22 BeitecHenue medytn PaCTBOPHTCIIIMH ¢ 00pasoBaHHEM SI3BLIKOB B Pe3ynbTaTe pasHOCTH
BA3KOCTEH.

23.0cTaTouHas He(TeHACKIIEHHOCTE HPH BBITECHEHHH C IPUMEHEHHEM PacTBOpUTeNeit. OLerka
He(TEOTAauYM B YCIOBHX IIPOMEICTIA.

24.. Merons NOJIHMEPHOTO 3aBOMHEHHS.

25.Pacuer npuemmcTocTH IIPH IIOTHMEPHOM 3aBOJHEHHUH.

26.JIBMKEHUE OTHEIBHEIX (a3 B mpomeccax IIOJTMMEPHOT0 3aBOJHEHHA. DIEMEHTEI paspaboTtku
IIOIHMEPHOI'O 3aBOJHEHMS.

27. MunenmsipHo-nomaMeproe 3aBoauenue\. [Tporece MHIICTUIAPHO-TTONIMMEPHOTO 3aBOIHEHHS,
28.IT0BEpPXHOCTO-aKTHBHEIE BellecTRa. ®azoroe noseneHne TIAB — MHHEpaI30BaHHAas BOda —
Hed T,

29.KonmuuecTBeHHOE OTOOpaKEHHE MULIEIIAPHEIX CROMCTS.

30.. OTHOCHTENBHEIE NPOHHIAEMOCTH IIPH BBICOKOM KallHJUISPHOM YHCIIe,

31.TeopHst IBHKEHUS OTIENBHBIX a3 B MHOTO(DA30BOM MoTOKE IPHUMCHHUTENBHO K 3aBOIHEHHIM
MHUIEUIAPHO-ITONTUMEPHBIME COCTABAMH

32.BsauMoeliCTBIS TIOPOBI M KHAKOCTH YmpomenHsit mporuos He(TeoT/Iaqm.

33.. Harneranne B Ij1acT TII€HEI.
35.CTofikoCTh  meHsL Kpurepun,  ucmonssyemere AL XapakTepUCTHKH  IIeH.
36.CHIKEHHE [0 IBHIKHOCTH.

37.1llenounoe 3aRonuenwe.

38.BzaumoneitcTris HIOPOJBI H KUKOCTH



Jducuunianna «Matrepnanosenenne u TEXHOJIOTHSI KOHCTPYKUHOHHBIX MAaTepPHAIOBY»
TECT 1

ArpeCCUBHAIMU CpelaMH,

3. DmekTponpoBosHOCTD M TCIUIOIPOBOAHOCTE OTHOCSTCSH K TEXHOJIOTHYECKUM CBOHCTBAM
METAIIOB,

4. Kpucrammmueckue MaTepPHAaIIBI OTIHYA0TCA IEOMETPHYECKH IPaBUITLHEIM
PAaCIIONIOKEHHEM aTOMOB, T.e. MaTbHHM TIOPSIIKOM.

5. Kpucrammsauus meramos WM CHJTIaBOB  NpeicTaBiseT  coGoii TPAKTHYECKH
ONHOBPEMEHHO  TEKYIIHE MPOIECcCH SAPOXICHUA  LEHTPOB KPHCTAITM3ALHH o pocta
KPUCTAILIOB.

6. Bropuunas KPHCTAIITH3ALHMS IPOMCXONHT B TBEPLOM COCTOSHUH, TIPH 3TOM TPOHCXOIUT
TIEPECTPOHKA KPHCTAIUTHYECKOM PEIIETKH 3a cyert HOJIUMOP(hH3IMA METAIIIIOB.

7. Pasmepnocts KPHCTAIIOB (BENMYMHA 3€pPeH) B MeTamiax HJIM CIUIaBaxX 3aBHUCHUT OT
CTICIICHH NepeoxnaxaeHus. Yem BrImre CKOPOCTD OXJIAKICHHSA, TEM Mebye 3€PHO.

8. UeM MenbIne BeTHunHA 3epeH (pasmep KPHCTAJIJIOB) B METa/UTaX WUITH CILIABAX, TEM HUIKE
HX TBEP/IOCTH H IPOYHOCTE.

9. Kpucranmusauus crasos OTIMIACTCS OT KPUCTAIH3AMNH YHCTHIX METAIIOR TEM, UTO
CITABBI UMEIOT [IBE KPUTHUCCKHE TEeMIIEPATYPEl, @ YHCTHIE METAJIIEI — OJIHY.

10. Crinas o6pasyercs IIpH COCTMHEHHH IBYX H 60JIee KOMITOHEHTOR.

11. @octop u cepa, sngsics TIOJICSHBIMH TIPUMECSMH, B KaKON-TO CTEleHH NIOTOKHTEIBEHO
BIHAIOT Ha MEXaHUYECKHE CBOHCTBA CTaIel,

12. C yBemuyenmem YIJIEpONia B CTANAX IPOYHOCTE HX CYIECTBEHHO CHHIJKaeTCH.

OtBeTsr

Ha 1,4,5,6,7,9,10

Her 2,38, 11,12

TECT 2
Tema: lnarpammer cocrosims CIJIAROB

1. marpammer cocTosmms OuHapHBIX crnmaBos mo [-IV THIIAM OTJTHYAIOTCH CTEeHbIO
PaCTBOPHMOCTH OIHOTO KOMIIOHEHTA B JIPYTOM.

2. Tlpu obpazoBanuu TBEPIBIX PACTBOPOB B OHHAPHBIX CIIABAX PaCTBOPHMOCTE B TBEPHOM

PEMIETOK 00pa3yrOUIHX 3EMEHTOR,
. TBepmerit pactop YIIEpOaa B 0-3Kee3e HasbIBacTes (beppuTom.

5. @epput umeer BBICOKYIO TBEPIOCTE ¥ IIPOYHOCTD.

6. Teepmslii pacTop JTIIEPONa B Y-JKeTIe3€ HASKIBAETCS AYCTEHUTOM.

7. Ayctenur CYWMECTBYECT B CILIaBax jio t=20°C.

8. Ilo muHum JUKBHYCA Ha JuarpamMme KCIIC30YTTIEPONIUCTRIX CIUIABOR 3aKAHYHBACTCS
NEPBUYHAS KPUCTAIH3AIHS.

9. JleneGypur olpasyercs Kak TBEPABIHA PACTBOD yIiIepona B a-kenese,

10. B cranmax makcuMaisao MOXET Haxomuthes 0,83% yriepoa,

I1. B uyrynax yrnepoza conepkutes bomee 2,14%.

12. C nonmxkennem TEMIICPATYPEI B CTANSIX € COAEPKAHHEM yrirepona ot 0,83% mo 2,14% u3
aYCTCHUTA BBINEISICTCSA H3OBITOYHEIH YTIIEPOL, 00pasyst IeMEHTHT, Ha3bIBACMbIi BTOPHUYHEIM.

OTBeth

Ha 1,2,3,4,6,11, 12

Her 5,7,8,9,10

Bonpocer k sxsameny:

1) OcHOBHEIE TOHATHS O Matepuanax. Knaccuduxkamnms MaTepHasoB.



2) Ousuveckue, XHUMHYECKHE, MeXaHHYECKHe, TEXHOTIOTHYECKHE B 9KCILIYATALHOHHEe
CBOHCTBA META/LIIOB.

3) Kpucranmuueckoe CTPOEHHE METAIOB,

4) Peanbhoe CTPOCHHE METATHYECKHX KpHCTAIIOB. Buasr nedexton PEalIbHBIX
KPHCTAJLIOB.

5) @a3kl B MeTATTHYCCKIX CIIJIaBaX.

6) Jlmarpamma cocrosims CITABOB ISt Ciryyast HEPACTBOPUMOCTH KOMIIOHEHTOB B
TBEpIoM coctosnny (1 tuma).

7) umarpamma coctosimus CIUIABOB  JUIA CIy4Yas HeOTpaHHYeHHO PacTBOPUMOCTH
KOMIIOHEHTOB B TBEPIIOM COCTOSHUN (II terma).

8) Huarpamma cocTosmus CIUIABOB 111 Cilyyas OrpaHdYeHHOMN PacTBOPHMOCTH
KOMITOHEHTOB B TBEPAOM COCTOSHHK (II Tuma).

9) JluarpamMva cocrosmms CIUIABOB 11 ciydas  o6pasoBamms KOMIIOHEHTaMH
XHUMHYECKOTo coeiuHeHus (TV THIIA).

10) Caszs MEXIY CBOHCTBAMH CIIJIABOB U THITIOM THATpaMME] COCTOSHUS.

11) Hcnprranme MaTepHAJIOB Ha pacTsxetne. [Ipenen lpo4HocTH. [Ipenen Texyuecty.

12) Usmepenne TBEPIIOCTH METAJLIIOB 110 METOTY bpunenms.

13) M3amepenne TBEPAOCTH METAILIOB 110 MeTony PokBeswa.

14) KomnoneHTs! 1 (haser AUAarPaMMBI COCTOSIHHS KEJIC30YTTIEPOAUCTEIX CILIABOR,

15) Muarpamma  cocrosmus KENE30YINEPOMUCTEIX  CIVIABOB W ee NIPaKTHYECKOe
IpUMEHEHHE,

16) Maxpoctpyxrypusrii anamms METaLIOB.

17) Cymmocts tepmuueckoit 00paloTku cranei, nens, Buasl TO.

18) Texnonormueckue IPOICCCHI [PH  OTHKHTe, HOpManu3aumu, 3akaike u OTIIyCKe
CTaJei.,

19) Obmag XapPaKTEPHCTHKA TIPOIECCOB IPH  XUMHKO-TEPMHYECKOH o0paborke.
Lemenranus u A30TUPOBAHHE CTaJIei,

20) Imanuposanue, HHATPOLIEMEeHTAIHS.

21) Muddysnonnas METa/um3alins, GopupoBanue.

22) Tepmomexanugeckas obpaborTka.

23) Knaccuukauns cranei. Yrnepomucteie KOHCTPYKIIHOHHBIE CTANH 0OBIKHOBEHHOLO
Ka4eCTBa M KaYeCTBEHHEIC,

24) Knaccapukanus TMOTHMEPOB H nactMace. CBolicTa mmacTMace. Yx IIPEUMYIIECTRA
H HEOCTATKH,

25) Tepmonnactsr. Ux coctas u CBOHCTBA.

26) Peaxtonnacter, Mix cocrap H CBOMCTRA.

27) Heopranmaeckoe cTeko,

28) Crpoeuue npesecumsl.

29) Caoiictea npeBecHHEL

30) MMopoku mpeBecuysr.

31) Hccnenonanue APCBECHBIX MAaTEPHAIIOB Ha BIAKHOCTS,

32) Omnpenenenue YCYWIKH, pa3dyxaHusl, ITOTHOCTH | TBEPJIOCTH JIPEBECHHEL.

33) Mzyuenue MexaHu9ecKux CBOMCTB IPEBECHHEL

34) Kepamuueckue MaTepHAJIEL

Hucunnnuna «Xumugeckas TEeXHOJIOTH S
ITpumeprr 3aay

BBIACIACTCs 220 KK TemnoTsr, CO/IEPIKAHNE KUCIIOPO/IA B BO3/TyXe paBHo 20%.
Pemenne:
CH4+20,=CO0; + 2H>0, AH<0



—t

Haxoaum xonuyectro BEIIECTBa MeTana obbeMoM 5,6 1
Ecmu nipu cropannu CH, KOJIHIECTBOM BetecTsa 0,25 MOTIE BhIne seTes 220 xJIx TemmoTsl, To
Ipu cropanun CHy kommuecTBOM Bemectsa | MOJIB BeIZiensetcs 880 k][ TermmoTsL.
Tepmoxumugeckoe YpaBHEHHE:
CH4 4202 = COz+ 2H,0+ 880 kJx
W3 ypaBuenns peaxuun BHIHO, 9TO Ha cropanue CHy konugectroM BelllecTBa 1Mons
pacxonyercest Oz KOIHYECTBOM BelmecTra 2 MOJIb, Ha cropanne CHy xonmmgecTBoM Bemrectra 0,25
MOJb pacxonyercst X Mons O2, 0TKya X = 0,5 Mo,
Kucnopon komauectrom BemecTea 0,5 Momb 3aHHMaeT ofnen | 1.2
B Boznyxe 20% KHCIIOpOoJa, CIIeI0BATEIBHO, 00BeM BO31yxa OyzeT pasen
Otset: 880 KTk, 56 1.

Tecrosble 3aganng

. [ AF
B ruapasanke npexes oTHomenus lim Eg npu AS —0 HazbIBaeTcs

a) THAPOCTATHYECKUM NaBICHHEM B TOYKe;

0) cunoii rumpocTaTHyecKkoro JlaBIIeHHsI,;

B) IBHKYIIEH CHIOMH THAPOMEXaHMYECKHUX TIPOIECCOB;
T') CHJIOH TSAKECTH.

B ocHoBHOM ypasuenun THAPOCTATHKH Z + P = Const CHMBOJIOM Z 0003HaYaeTes:
h
a) TUHAMHYECKOE JaBIICHHE,
0) mMHaMuveckuit Harop,
B) IIbE30METPHYECKOE JlaBIEHHE,
T) NBE30METPHYCCKHIT Harrop,
1) HUBEJIMPHBIH Harop
3. Berxox npoayxra — sro. ..
a) OTHOIIEHHE PeaIbHO TIOIy9EHHOr0 KOMUYECTBA MPOAYKTa K MAKCHMAIBHO BO3MOKHOMY €ro
KOTHYCCTBY, KOTOpPOE MOTJIO0 OBl GRITE HOTYIeHO MpH JaHHBIX YCIOBHAX OCYIIECTBICHHS
XHMHYECKOH peaKiuy;
©) monst ucxoHOrO pearenTa, MCnons30BaHHOTO Ha XHMHYECKYH) peaKIHIo;
B) OTHOLICHHE KOIHYECTBA HCXOIHOTO peareHTa, pacxolyeMoro Ha LENEBYIO0 PEaKIHIo, K
OOIIEMY KONHYECTBY MCXOMHOTO PCarcHTa, MOWIEAIIETO HA BCE peaKuH (1 nemesyro wu
1obouHkIe);
T) KOTHYECTBO MPOJIyKTa, TOJIYECHHO® B €/IHHHUIY BPEMCHH.

Bonpocen! k sx3ameny mo Kypey «XuMHYeCKast TeXHOI0T 15

Ipenmer xumugeckoit Texmonormu. Knaccuguxauus nmpouneccos XUMTEXHOJIOTHH.

Buzer u pecypesr crippst. Kommekcroe HCTIOIE30BaHUE CHIPBAL.

3HaueHHE BOIBI B XHMHYECKOH IPOMBIIUICHHOCTH. Buasl npuponusix sojx, Kauecrso
BOJibL. [IpoMBIIIIIeHHAsS BOIOMOIrOTORKA. O6opotHoe BonOCHAG)eH e,

DusuKo-XxuMHUYECKHe S4KOHOMEPHOCTH B XMMHYECKOH TeXHONOrmH. OCHOBHLE
TTOKA3ATEIN  XUMHKO-TEXHOJNOTHYECKOTO IPOLECCa: CTereHs IIPEBPAICHHUS, CEJIEKTHRHOCTS,
BRIXOX  TIPOLYKTa HA MpONYIIEHHOE, paslOKCHHOE Chippe.  CBA3E MeXAY HHUMH.
IIpousBomuTeNnBHOCTS W WHTCHCHBHOCTD. DopMyTHPOBKA OCHOBHON 3anauu XHUMHYECKOH
TEXHOIOIHH.

PaBHOBecHe B TexHOMOrHYSCKHX nponeccax. Pacemortpenne Bumsmus YCIIOBHIA
NPOBE/ICHYS PEAKIMH HAa PABHOBECHE HA KAYCCTBEHHOM YPOBHE Ha OCHOBe mpunIHna Jle-
[llatense. PaccMmoTpenme BmHsHmA YCIIOBHH DEaKLHH Ha paBHOBeCHe Ha KOITHYECTBEHHOM
ypoBHe. KoncranTa paBHOBecus. Hsobapa Bant-Toda.
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Kunernka B xummueckoi TCXHOTOTMH. YpaBHEHHE CKOPOCTH peaximy. DakTopel,
OUPENCITIOMINE  CKOPOCTH TOMOTEHHO g [CTEPOTEHHO  mpoTekaromuy peakuuif. Pomp
KOHI@HTpaUuu pearenTos, TCMIICPATypEI, maBneHus, OGHOBICHMS [IOBEPXHOCTH KOHTAaKTa
PCarupyommx a3 u  ppyrux pusMKO-XuMHYECKIK (akTopoB Ha Tewenue XHMHKO-
TEXHOJIOTHYECKOT0 IpoLeccea. Texnomormyeckue [IPHEMBI YCKOPEHHA PeaKITHii,

Karamus., Tumer KOHTAaKTHBIX  peakTopoB. OCHOBHEIE CTaIlHM  reTeporeHHO-
KaTamnTuaecKux npoueccos. OCHOBHEE SKCITyaTallHOHHEBIC TPeGORAHMS K KaTalu3aTopam.

Xumugeckue peakTopel. Knaccupuxamus wu XapaKkTCePUCTHKA POMBIIIICHHEIX
PCaKTOPOB M OCHOBHEIE TpeOoBaHMs, NpenbsBIseMEE K HUM. PeakTopel ¢ pasmuambivm

AYTOBOH METOJ, MHAaHAMHMTHEI Meron. [lonyyenue aszora u KHCIOpozia paszienennemM Bo3myxa.
[onyyerne u ouncrka 430TOBOJIOPOJIHOM CMecH.

Teopetnueckue ocHOBEI cunTesa ammuaka. Tepmoxmmuueckoe YPaBHEHHE peaKIIHH
CHHTE3a ammuaka. OcHoBHas 3anmaua XUMHYECKOH TEXHOJOIHH. Tepmomunamuka wa
Ka9eCTBEHHOM ypoBHe. [Ipunuun Jle-Illatemnse, Tepmonunamuka ua KOTHYECTBEHHOM ypOBHe.
Wzobapa Baur-I" opda. Brusuue TEMIICPATYPEI, NaBICHHS, YHCTOTE 430TOBOJIOPOJIHOM CMecH Ha
paBHOBecHe.  Kunerwka, dopmansroe YPABHCHHE CKODOCTH peakluu B OTCYTCTBHE
KaTalusaTopa, CyMMapHEIf MOpsiIok rmo peareutaM. McTuHHAs xunetuka OPHCYTCTBUH
KaTalli3aTopa, IOpSNOK 10 peareHTawm. Bri6op ycrosuit PCaKIHUA HCXOJs M3 TpeGoBanwmii
TEPMOIMHAMHKY M KMHETHKH W dliliapata [ NpoBeneHus peaxiuu. Cxema IIPOH3BO/ICTRA.
Brixon ammuraka ot TEOPETHYECKH BO3MOIKHOIO: H04YeMy OH oTiidaercs ot 100% - Horo,

Buner azortroit KHCITOTEI, e€ npuMeHeHwe. Duznueckue u XUMHYECKHE CBOMCTRA,
CriocoGs1 momyyenus KOHLCHTPUPOBAHHOMR A30THOM KHCIIOTE],

[Mepras cragus TIpOLiecca monyueHus pasGaBleHHON a30THORH KHCJIOTBI: OKHCIICHHE
aMMHaKa. PazHere HaIpaBIeHHs [IPOTEKaHUs peakiuy, TEPMOXHMHSL.
Tepmomnamuxa. Kuneruka, DopmansHOe ypasHeHHe CKOPOCTH pEaKLUM, CyMMapHEI HOPSIIOK
[0 pearcuram. McTunuas kuneTHka g TIPHCYTCTBHH KaTalu3aTropa, CYMMAapHBIH MOPSANOK I10
pearesraM.  AHamM3  HCTHHHOrO KHHETHYECKOIO  ypaBHEHH. Peaktop  oxmcnenus.
Katamusaropsr. Tun peaKTopa: annabaTHyeckuii — H30TEPMHUYCCKUHN; BEITECHEHHS — CMELIEHHUS;

OKHCH a30Ta JI0 JIBYOKHCH HAa KOMMIECTBEHHOM  ypoBHe. KHHETHKa, Mexammsm. AHamus
KHHETHYIECKOI'O ypaBHEHHS. Howemy npu cummenun Temmepatyper ot +10°C pmo -130°C
CKOPOCTE PEaKIHHU IOBBINACTCS, a TIPH CHHKCHHH TeMIeparypsl ot -130°C 1o -150°C CKOPOCTh
beakunu mouwxaerca? TpeTss cramums: abcopbuus mByoKHCcH azora BoJOH. Ilowemy mpu
aTMOCEPHOM NaBieHHH fonmyHaercsa pasbarnennas HNO3? Cxema IOTy49eHHs pa3baBieHHOM
a30THOM KUCIOTEL [loyemy cxema OTKpBITas, 63 peLUpKYIsIHn?

DH3AYECKHE U XHMHYecKue CBOMCTBA CEPHOH KHCTOTHL [Touemy rtoBapusie copra
CEPHOH KHCIIOTEI COJICpIKaT OCHOBHOTO BEIECTRA 76,5%; 92,5%: 98,5%; H2S04? O6macty
NPUMCHEHHS CePHOH KHCIOTBL Busr CBIPA  JUIL TIPOU3BOACTBA CepHOM KHCTIOTBI, MX
IPEUMYINECTBA U HENOCTATKHY,

Hutposueiit  croco® IONyHYCHUS  CepHOM  KHCIIOTEL YpasHenus  peaxiquii,
Amnmapatyproe odopmrene.

KonTaktHent croco6 HOTy4eHHs CCpHOM KHCHTOTBL O6KHUT CEPHOTO KOTYeIaHa.
YpaBHeHus peaknuum 1o cranuam. Tepmoxumus. Kunetuxa, CrocoGir HHTeHCH(DHKALHH
oOskura. Tunmsl neuei 00XKMTra, X NpeuMyIIecTBa 1 HenoctaTku. OKucleHne AByoKHCH CEPBL
Tepmoxumuyeckoe YPaBHECHHE peakuuu. TepMomgmuaMuka KauccrBenno. Ilpunnun Jle-
[Matense. Tepmommuasmka KonmugecTBeHHO. Kunertuka bopmansHas, CYMMapHBIH IOPSIIOK TI0
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pearedtam. Cocras KaTanusaTopa. AHaIM3 WCTHHHOTO KHHETHYCCKOTO  ypaBHeHus. Twum
PCaKTOpa OKMCNeHHs: agmabaruyeckull — H30TCPMHUYECKHH; BBITECHEHHS — CMEIICHHUS;

HETPEPBIBHEI — Heproueckui. Abcopbuus ceproro aHrunpuna 98,3%-Hoii cepHoit KuCTOTORH.

OcHoBHBIE BHEI CBIPbA I HEePTEXUMUYECKOro w OPTaHUYeCKOro CHHTe3a.
Xnmuueckas nepepaboTka Tommmea., I a3H(UKANKUI ToIUHBA. lunpupopanme (okmIKEHME)
TBEPIOro TomuBa. Kokcoranne KaMEHHOT'O YTJI.

[Tepepadorka HEDTH. DIeMeHTHBIH u TPYNIOBOH XUMHUYECKHH cocrap Hedrei.
DpaKIHOHHEL cocTan Hedrel. Tloxroroska He()TH K nepepaboTke. Ilepeuynas mepepaborka
HeTH.  Ycramoska 2JIOY-ABT. OKCIlyaTalHOKHbIE  CBOMCTRA He(TEIpPOyKTOB.
Hetonanuonnas croiikocts, oxTagosoe 4HCIIO,

Teopernucckue ocuoBsr u TCXHONOTHA  TepMUYECKUX Mponeccos nepepaboTku
He(TAHOTO  ChIpbA. Tepmuveckuii  xpexunr HeQTAHBIX  (paximit. Hashauenue, cripee.
XUMHYECKHe OCHOBE fponecca. Peaknuu ocHoBHBIX [PYLIT  yrmeBomopomoB. MexaHusm
TCPMHYECKOTO  KpeKwHra mnapaduHOB. Teopuss Paiica ma [IpEUMEpe  KpekHHra H-GyTana,
OcHoBHEIE TpOyKTE! TEPMHUYECKOTO KpekuHra. OcHOBHAs anmnapaTtypa, TeXHOIOIMYecKas

Kokcosanme He()TeNpoayKTOB.  TwHirel YCT4HOBOK  KOKCOBAaHHS, Ha3HAYEHHE,
YcTanoBKa HenpepEBHOTo KOHTaKTHOTO KOKCOBAHUS.

OcHoBEI mupommsa: HasHaueHue TIPOLECCa, CBIPBE, LENEBEIC MPOAYKTEL, OCHOBHEIC
llapaMeTpsl Tpornecca,

Karamaruyeckuit KPCKUHT HE(TSAHBIX (ppaKirmi. Hasnavenne. Peakruu OCHOBHBIX
IPYN  yrI€BONOPONOB, MEpBHYHBIE 1 BIOPHYHEIC  peakimu. VOHHBIH — Mexanmanm
KaTaIMTUYECKOTO KpPEKHHTA. Karamuzaropsr. CeIppe, ocHOBHEIE IPOIYKTEI KpeKuHTra. Biok

KaTtanmmzatopa. Berxon 6Gensuna aBTOMOOHIIBHOTO, ABHALIMOHHOTO,
Obpazey 6unema

bawmwupcrui eocyoapcmeeHwlii YHUSepcumem
Kypcorsie sxsamens: 2011/2012 yuebHoro rojya
Hucuummina «Xummueckas TEXHOOTHSI»
OK3aMeHaLnOonHbI 6uner N |

l'unparinka. Tugpocratmia, [onsatue nasmenus, Cpeanee nasnenue. Jluddepennuansune
YPABHCHHA paBHOBECH Diilepa, BBIBOA Ha OCHOBe IPHHUMITA CTAaTHKH. AHamu3 u
HHTCTPHPOBAHHE MH((EPEHIMATEHBIX ypaBHeH il paBHOBecHA Jiitepa. OCHOBHOE ypaBHeHme
THAPOCTATHKH, GU3NYECKHIT CMBICIT BXOAIIHX B YPaBHEHHE BeIHYHH,

Harpeparomue arearsr, ux TEMIODU3UUECKHE CBOHCTBA, TIpEUMYINECTBA M HEIOCTATKH,
OTPAHUYCHHUS B UX IPAMEHEHHH,

3aB. xadenpoit BMC u OXT (E.X. Kymum)

Aucuunmmna «OcHoBHEBIe IpoLecCchI U anmapaTkl B Iponeceax HepTenoObIYn»

3. T'mnpoctaruxa. ITonstie napiedms. Croco6r! BBIpaKeHHs MaBiIcHU, IIpuGoper a1 usmepenus

AABNEHUS: TBE30METPRI, MAHOMETPHL BaKyyMMETPEI.
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Ilpunmun cratuxu. Bemsopn A PepeHIUANBHEIX  YpaBHEH I paBHOBecust Oitniepa. AHamms wu
HHTErpUpoBanre IU((GEpeHIHaNbHbIX ypaBHEH i pasHOBecHs Oiinepa. OCHOBHOE ypaBHeHHe
THIPOCTATUKH, (DU3MYECKHUN CMBICH BXOISIMX B YPaBHEHHE BEIHYHH.

3akon Ilackaiis, ero BEIBOZ U3 OCHOBHOTO YPAaBHEHUS IMAPOCTaTHKH, GopMynuposka. Crencrsue
H3 3aK0HA [lacKasts H IPHIIOKEHUS: YpABHUTETBHbIE CTEKJI4, THAPOIPECCHI.

Tuapomunamuka. [Towmstus  pacxonm m CKOPOCTB  JIBUKEHHS JKUIKOCTH, HX pPa3MEpHOCTb.
Huddepennnancusle ypaBHeHUS MRIKSHUS Olinepa, UX BBIBOJ HA OCHOBE NPUHLUINIA TUHAMHKH.
Bron 3akona Bepuymnu na ocnore HHTETPHPOBAHHUA i (PePEHITMANBHBIX YPABHEHHH IRHIKSHIS
Oitnepa. Ypasuenue Bepryim juis PEeaTbHBIX XKUIKOCTEH.

YcTanoBHBIICECS NBUMIKEHHE KHIKOCTIL. Hepasprisrocts moToka, BEIBOZ nuddepeHnransHbIX
YPaBHEHHH HEPA3PLIBHOCTH TIOTOKA M HHTErPHPOBAHHE,

PeXMMEI IBHXEHMS SKHIKOCTH 1 Kputepuii Peiinonbaca. JlamunapHoe NBHKeHMe SKHIKOCTH.
Bripaxenue ckopoctu JroGoro CaMOIIPOM3BONEHOTO TIPOILECCa W €0 IPHMEHEHHE [UIT pacdera
CKOPOCTH IBHKEHHUSA OTICNBHBIX CITOEB KHIKOCTH. Pacripenenene CKOPOCTEH IO CeYeHHIO [I0TOKA
TP JIAMHHApHOM NBHKCHWH. I'padmk pacrpenmenenms ckopocTeit moToka IIpH JTAMHHAPHOM H
TYpOYICHTHOM IBHKEHHH, CPETHSSI CKOPOCTH MOTOKA,

HMamepenue ckopoctu nBMKeHHUs MOTOKA U pacxolia KHAKOCTU C MOMOUIBIO THAPOANHAMHYESCKHX
Tpy6. BeiBox ypaBHerus g pacyera MakcHMaTbHON 1 CpeIHEH CKOpOCTH MOTOKA. [IpenMytecTsa
¥ HEOCTATKH 3TOr0 METO/Ia ONPE/IETICHUS CKOPOCTH TTOTOKA.,

Vsmepenne pacxoma KMIKOCTH — MOMIABKOBEIM poramerpoM. CKOpocTh, IIpH  KOTOpPOit
YCTaHABITHBACTCs PABHOBECHE CHII JIEHCTBYIONIMX HA IIOIJIABOK, [Toyemy poTamerp HazBBaKOT
MPHOOPOM C MOCTOSIHHBIM HEPENazoM JaRIeHHs

Tuner cyxaromux ycrpoficTs: MepHas muadparma, comio, Tpyba Bentypu. Mx IIPEUMYINECTBA U
HeocTaTky. Onpesieienue CKOPOCTH MOTOKA ¢ TIOMOII[BIO MepHO# Iuapparmel. Beigos ypaBreHus
ATL1 pacteTa MakCUMAILHOU CKOPOCTH TIOTOKA, CPEMHAS CKOPOCTh ABHIKEH M.

I'unpomexanudeckue npomeccs:, THITBI HEOIHOPOMHBIX cHCTEM. [lepedncmnts ocHOBHEIE MeTOIBI
pas/eneHust HEOMHOPOAHEIX cucTeM. Ocaxenue. OTCTauBaHKe TBEPIBIX YaCTUI[ B XKUIIKOHU cpere.
Anmnaparypa s otcrampanus. Cuiel, AeHCTBYIONME HA TBEPJYHO YACTHILY, HaxXOoJIAUIyroCcs B
HETOABHIKHOM COCTOSIHMM M IPH JBMKCHHH. BrIBox 3axona CTokca. Biusinie MaMeTpa TBepIoi
YJACTHIIBI Ha CKOPOCTE OCAMKICHHUS,

QumbTpanus. J[BIKyIas CUla U CONPOTHBICHHE unsTpauun. YpasHenne ckopocTy GunsTpanun
npu Rgn = const, t°C = const, i = const. YacTHsie cydad QUILTPAlUK: 10 aTMoChepHBM
AABIICHHEM; TIPH MOBBINCHHOM [ABIEHHH; IIOJ BaKyyMOM. Wntencuduranus cxopoctu
(pUNBTPALMY B YACTHEIX CIydasX.

Pasnienenne reTeporeHHBIX CHCTEM B Iole neHTpobexupx cu. llenrpobexnas cuma u (axTop
pasnenenns. Hpuniun neficteus neHTpudyru GunsTpyromero Tama.

Temopste npoueccer. IBwkymas cuna u Tpu SJIEMEHTApPHBIX CIIOCo0a pacHpoCTpaHEHMs Tera.
Temnossie Gamancel. OCHOBHOE ypaBHEHHE Temionepenavn. @Ouspyeckuit cMbIca  obIero
koo duumenta Temmonepesayn. Teronepenaua 4Epe3 IUIOCKYIO CTEHKY IIpH MOCTOSHHOM
TeMIlepaType 000uX TerloHocHTeNel. BriBox ypasaenus, cBazyromero kodddumuent «K» c
K03 PUUHERTAME «0L», «cay, «Ly. SHaueHue «K» B 9acTHEIX CIy4asxX TEIUIONepenad , Korua: a)
A>>00; A >> a3 6) A >> s A S>> o o S>> .

HarpeBatomme arentsr, ux Terogusudeckne cBoHcTEA, NIPEUMYINECTBA U HEJOCTATKH.
OxJTaCIaronue areTEl, HX TeIIOU3UYECKHe CBOHACTBRA, MIPEHMYIIECTRA U HEJOCTATKH.
TermooOMeHHHKY, UX THIIBL, yCTPOMCTBO, IPEUMYIIECTBA H HELOCTATKH. CHOCOGEL KOMIIEHCal 1K
HCPaBHOMEPHOTO  PACIIMPCHUsT TPYOHOrO M MEXTpyGHOTO MpPOCTPAaHCTBA KOKyXOTpyOHBIX
TENI000OMEHHHKOB,

MaccooOmennbie npoueccsl, ux BHABL IIpaBmio (a3 I'nGGca. DasoBoe paBHOBecHe W JIMHMH
paBHOBeCHs. Matepuaneubii Gamanc u ypasnenuwe paGouedl THHUME BepXHCH M HWKHEH YacTH
anmapara, pabOTalOLIEro MpH MPOTUBOTOKe (a3. JBMKYINAsT CHIa MacCcOOBMEHHBIX IPOIECCOB H
HampapJIeHKe NIEPEeHoca BenecTna u3 dassl B (asy.



20. IMeperonka KHIOKOCTEH, €& CyIHOCTS. ITpocras IICPCTOHKa, onpenenedne. PasHorecue MEXITY

21.

22,

thasamu. Ileperonxa OuHapHOH cMmecH Ha Auarpamme: Temmeparypa - cocTan rmapa — cocraBs -
KHIKOCTH W Ha JTHATPAMME: COCTAB JKHUIKOCTH - COCTaB napa. Henocrarku mpocroit NEPErOHKH.
Ileperonka mon BaKyyMOM, C BOJAHBIM mHapom, c HHEPTHBIM Ta3oM, KakMe yCIOBHs IPH 3TOM
U3MEHSIOTCS,

Pextuduxauns. Cxopcrsa o pasmmuug ¢ mpocroit TCpCEroHKOn.CymHocTs  pexTr(uKaimm,

. YeTpo#CTBO pasiuunex Tumos KOITOHH: HaCaJlOYHBIX, TapeirsyaTeix (cuTyaToro, kommaukoBoro u

KananHoro Tana). [penMymecTsa 1 HenocTaTKy Pa3MYHBIX THIIOB KOJOHH.,
Bonpocsr k sx3amenam mo y4ebHoili tucnmmanne
«BbICOKOMOIEKy IsIpHBIE COeIHHEeHHU sI»
1. Tlpenmer u 3amaun HAYKH O BBICOKOMOINEKYISPHEIX COEIMHCHUSX, OcHOBHBIE mOHSITHS W
OTIPEAETICHHS.
2. Poms mommepos B sxuBoit LPHPOLE, B TEXHHUKE, B XO35HCTRE U B ObITY.
3. Bakneilime croitcra HOJIMMEPHBIX BEILIECTB, 06YCIOBIEHHEE Oonbmmmu pasmepamu u
LCTIHEIM CTPOCHHEM MaKPOMOEKYIL.
4. Kraccubukaius IOJIMMEPOB 110 IIPOMCXO3KIEHHTO, XUMHHECKOMY COCTaBY, CTPOCHHUIO
3BEHBEB, CIPYKType MakpoLemnei.
5. Ponp yepennenupx XAPaKTCPUCTHK IPH ONUCAHHUU CTPOSHHS H CBOHCTE IIOJTHMEPOB.
6. Tpu ypogus CIPYKTYpHOH opranuzammuu TOTMMEPOB:  XUMHYECKOE CTpOCHHe Lenu;
KOHQUTypanus u KoH(OpMaLus e, Ha/IMOJICKYIIIPHOE CTPOSHHE [OMHMEPHEIX TelL.
7. Cpenuue MOTCKYIApHEIe MacCEl. MeToms! YCPETHEHHS W OLIEHKH,

Monexynspro-maccoroe Paclpesesienye montuMepa, ero onucaHme u XapaKTEPUCTHKY,

9. Kondurypauus Makpomonekyn. Koudurypaimonmpre H30MEPBI MaKPOMONEKYJI BUHHIIOBEIX
TTOJIMMEPOB U MONHIUEHOB.,

10. Crepeonzomepus nereit u CTEPEOPCTYNIAPHEIE ITOTUMEDEL.

11. Koudopmarus u KoH(opManuonHast H30MepHa MaKpoMonexy. ['ubkocTs MaKpPOMOJIEKYI.

12. Monenu, ommcrBarommume THOKOCTH Makpomonexyi. Ilepcucrentras momens. Crobommno-
COYDICHEHHAS LENb; MOIENH YYHTHIBAIOIIHE TIOCTOSHCTBO BAIEHTHBIX YTJIOB M Oapeeps!
BHYTPEHHET0 BpallleHusl,

13. CroGoano-counennas UCIE  KaK wHjeanu3MpoBaHHAT MOJENh IHOKOMH MaKpOMOIIEKYJIbL.
OcHOBHEIE KONTHYeCTBEHHBIE XapaKTEPHCTHKH.

14. Tepmonunamuyeckas THOKOCTE IlemH; ee omenka Ho cermenty Kynma wu cpenmme-
KBA/[paTHIHOMY DACCTOSHHIO MEXKNY KOHLAMH uenH. CBA3kb THOKOCTH C XMMHYECKHM
CTPOEHHEM I[EITH.

15. Kunetnueckas rubxocts MaKpoMOneKynsl. Maktopel ee ONpeneNOmue: TeMIIeparypa,
BEJIMIHHA U 4aCTOTa NPUITOXKEHHBIX BHEITHMX CHIL, Kuneruyeckuit cermenr,

16. Kondopmannonnas craructuxa Makpomoneky. ['ayccoBsr kiry6ku.

17. Meroms! ouenku rubkocTy MaKpOMOJIEKYII.

18. Tepmonuuamuyeckoe nosenenue MAKpOMOIIEKY]l B DAcTBOPe M €r0 0COBEHHOCTH o
CPaBHEHHIO C TIOBEIEHHEM HUSKOMOJICKYJISIPHBIX BEINECTB. YPABHEHHE COCTOSHIS ULt
PacTBOpPOB monumepos. O - Yenosus.

19. Tepmomuaamuka PaCTBOpPEHHS MONMMEPOB. DHTAIBIHS | SHTPOIIHS PaCTBOpeHHs, Brnusnme
Pa3MUYHEIX (AKTOPOB HA PACTBOPUMOCTH TIOIIMEPOB (XHMHYECKAs TIPHPOIA TIOTHUMEpPa U
PAacTBOPHTEIIA, MOJICKYJISIpHAS MACCA, CTENEHb CIIHBKH MOJIAMEPA H T.[1.).

o]
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Hunamuveckue croifcrna PacTBOpoB  momMepoB. BsskocTs PasbaBnenHsIX pacTBOpoR
MOJTMMEPOB.

Ha,uMonex{ynﬂpHaz OpraHu3alus KPUCTaJUTHYECKHX NOJIHMEPOB,

Pasnmawe w cxomerso m CTPYKTYPHOH oOpranuzanmu KPUCTAITHYECKHX M amMopgHEIX
IIOJIHMEPOB,

[IEPEXOMIOB H HX 3aBHCHMOCTE OT MOJICKYJIAPHOM MacCkl OMHMepOB,
Tepmomexanuyeckie CBOICTBa aMoOpQHEBIX IOJIUMEPOR. Tpu duzugecknx
(PenaKcalloHHbIX) COCTOS S amMmOpQHEIX moTIMEpOB.

CroiictBa aMOPHBIX TOTUMEPOB B CTEKII000Pa3HOM COCTOSHUY. Mexanusm crexnopanms,
Penaxcauuonnsri XapakTep mporecca.

AMopdHLIe NOMMMEpHEIE CTekma. Ynpyras u BBIHYKICHHO-3TTaCcTHYECKAasT nedopmanms
IIONTUMEPHEBIX CTEKOJT.

[Tnactuduxaims [TOJTUMEPOB.  Mexanusmpr miacTuukanun.  Ipasmia O0BEMHEIX H
MOJBHBIX JOIEH.

Bericokoanacruuecxkoe COCTOSHHME  amopgHBIX HoimmMepoB.  Tepmomunammka  u
MOTNEKYIAPHBIA MexXaHu3Mm BEICOKO3JTACTHYECKHX nedopmanuii, :

Penaxcanmonnas IPHPOJIa 3MaCTHYHOCTH. I'nctepesncusle  smmenus IIPH  pasBHTUH
nedopmanuu AMaCTOMEPOB.

Penaxkcarmonnsie spnenms p TCPMOMEXaHUYECKOM IIOBeNEHUH TIOJIEMEPOB.  Bauguume
HacTOTBl  NPHIIOKEHHOrO HalPOKCHUST  HA  mepexomsl CTeknoobpasHoe  «»
BBICOKOJJIACTHYECKOE  COCTOSHIE IOUMeEpa. [Mpuanun TeMIICpaTypHO-BpEMEHHOH
CYNEPIO3HIIHHA.

- Bsizko-Texyuee  cocrosmme HONIMMEPOB.  Mexanusm  Bsskoro TCUCHHS  paclulaBa
(penraunonnas MOZEIB). 3aBHCUMOCTD TEMIIEPaTypEl TEKYYECTH OT MOJIEKYIAPHOM Maccel
HOIIHMEPOB.

HUcnonesosanme BS3KO-TEKYYEro COCTOSHUS IIONIAMEPOB B TIpakTHKe. Creunduyeckne
s dexrsr, mabmonaonmecs TIpH TEYSHUH PACIIIABOR TIOTHMEPOB.

OpuenTtupoBannnie CTPYKTYDBI KDHUCTAITHYESCKUX W aMOPGHBIX HONMMEPOB. Y eioBus
opmupoBanus, ocobenHocTy CBOMCTB,

Mexanudeckue croitcrra KPHCTALIHYECKUX M KPHUCTAILTH3YIOMIXCS IOJIMMEpOB. SIBnenne
KPUCTAITIH3AMH IIPH PACTSIKEHHH, Hanpsoxenue PEeKpHCTAITH3AIHY,

Honmumepusanus kax  crocod CUHTE3a morMepoB. TepMmopmHaMuka IOTUMEDPH3ALIHH,
HOJIHMepI/IBaL[HOHHO-I[GHOHHMCpH3aHHOHHOG paBHOBecCHeE.

OcHoBHEIE AOIYIICHHUS,  HCIONB3yeMble  IpH BRIBONC ~ KMHETHYECKHX  ypaBHEHHI
OTMMEpU3aLiuy,

Panukansras HomaMepusanus.  OCHOBHBIE  cTamum PAlMKAIBHOH — MoNUMepHU3aliu
(MHMIEHPOBaHMe, pOCT, 00phIB ¥ nepenaua LIEMH).

Kunernka panuransmoi [TOTHMEPHU3ALNH IIPH MAJIBIX CTEISHSX IIPEBPALIeHHs,

Pajukansras CONIOJIMMEpH3anus. YpaBHeHe cocTana COIIOTUMEPOR UI MaIBIX CTEelleHeH
TIPEBPALIEHHS,

I[lonste 06 oTHOCHTEmBHOM PCaKIHMOHHON CIIOCOBHOCTH MOHOMEDOB IpPH paHKaTBLHON
conomumMepusanuu. KoncragTer COHOTHMEPU3ALNA X METOJIBI HX OTIpefeTe s,

. AnarpaMmer cocrasa coromumMepos. Tumer conommepusarmn.

. ITpruunsr otknonenns or YPaBHCHHS COCTaBa IIPH COMOTHMEPH3AIHH.
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- Muddysnonnsie SbdeKTEl B pamukambHOl lonmaMepusanuy.  KuneTwka riyGokoit
PaTuKaNnbHOR MOTUMepH3aliuy, «Ienp-shdpexry.

Bunsr monnoit ToJuMepnsaimy.  MoHOMepE, crmocoGunie K HOHHOM IOJMMepH3aluy,
AKTHBHBIE UEHTPE! HOHHO HOMUMEPU3AIUE H 00IIHE CIIOCOBL] HHULMHPOBAHHA.
Karunonnas TomuMeprsanusd.  XapakTepucTuka MOHOMEPOB, CIOCOOHBIX BCTYHATE B
KaTHOHHYIO MOTUMEPH3AIHIO, Wnynmmuposanue, POCT 1 OrpaHudenue memeit mpu KaTHoHHOI
HOJTMMEPH3ALIHH.

AHWOHHA HOo/MMepr3sanns. MoHomepsr u KaTallA3aTopl aHHOHHOM IIONMMEpH3aIHH.
Wnnumuposanue, pocr u OrPaHWYeHHe UENel IPH aHHOHHOH NONTHMEPH3ALHH,

Kuneruka wmoumnoi lomumepusauy.  ConocTaBicHHe PalMKaneHOM M HOHHOMH
MOJIHMEPU3AIHH.

bezobpriras HOTTMMEPH3ALINA, €€ OTIHYHTEIbHEIE ocobennoctH. «XKupasy PaluKaNbHas
HOHHAS MMOIUMEPH3ATIHSI,

Ipunnune! cunresa CTEPCOPETYIIIPHEIX TONMMEPOB. Pors SHEPTETHYECKUX, CTEPHUECKAX H
TOJAPHBIX (QaKTOPOB IpH 06pasoBaH CTEPEOPCTYIAPHBIX I10THMEPOB.
Crepeocennduveckas  mommas H  HOHHO-KOOPJMHAIIHOHHAS LIONTUMEPH3aLIHA,
Karanusatops [Murnepa-Hatra,

Crepeocnennduyecke a(bexTsl Ipu panHKaTEHOM NOMHMEpPU3ALIMH.

Crocobsr  ocymectrienus IIPOIECCOB  IMONTMMEpPH3AIHH., Homamepusauus B Macce, B
PacTBOpPE, B NUCIIEPCHRIX CHCTEMAX.

[onukouencarms. Knacendukaums u o peaknui nomukoHAeHcauuH. OCHOBHEL

Binsume CTCXHOMETPHH, MOHO(DYHKIHOHATLHEIX UPHMECEH W MOGOYHBIX peakimii Ha
IIPOTEKaHHE TIONTHKOH CHCAL(HH.

Monexynsapnas macea u MOJIEKYIAPHO-MaCCOBOE PacIIpe/ielieH e IIPH NOJMKOH/IEHCAITHH,
Criocofs1 posenenms NOTHKOHJACHCAIMH B pacILiage, B PAaCTIBOpE M Ha rpaHuue pasuena
(ha3. CpaBHuTENBHEIH anamus,

- Xumuueckue  cBoifcTea  u IIpEBPAIIEHHs  TTONHMEpPOB. Homumepananoruunsie  u
MEKMOTIEKYIIIPHBIE IPEBPAIEHHS.

OcoGennoctn peakunonuoil CIOCOOHOCTH (DYHKIIMOHATBHEIX TPYNIl B MakpOMOJEKyTax
MIONIMMEPOB  (BIHSHHE  JTOKAIBLHOLO OKPYXCHHS,  KOH(UTypamuu, KoH(popMmanuu
MaKpOMOJIEKYI B HAIMONIEKY/IIPHO CTPYKTYpBI II0TUMEpa).

OCOGEHHOCTH KUHETHKH XHMIYecKHX PEAKIHH C y9acTHEM MaKpOMOIIEKy]L,

Henonp3oBanue xumugeckux PCAKIAH MAaKPOMOIICKYT JUIS XHUMHYECKOro i CTPYKTYpPHO-
XUMHYECKOT0 MOAM(HIIMPOBAH S TIOJTHMEPHEIX MaTepPHAIIOB U W3JIe/THi.

Crapenue nomuamepos. Herpananus, AENOIUMEPU3ALHS, TECTPYKITHS MaKpOMOJIEKYI.
O6mHOCTE ¥ pazmune MyTCH IOTyIeHHS TOMOLIEMHEIX 1 TeTEPOTEHHBIX IIOTTHMEPOR.
KapGonernnsre i rereporennsie [IOJTIMEPEI.

[omumeper u COTIOJIAMEPET MOHOOIE(DHHOB H MX HPOH3BOIHBIX.

ITomamepsr u conommveprr guenopsx YIJICBOZIOPOIOB M HX MIPOM3BOIHEIX.

leteponennrie  nomumepst. Hommmepsr,  coneprxarmue KHCIOPOZT B OCHOBHOH Ilemu
(monusdupsl, NOJTHALETAIH).

KapGonenusie nommepst, Metoner nonyuenns KapOOLCHEIX TOMMMEpOE.

Iomumepsr u COTIONIMMEPBI BUHUIIOBOTO psija.

IIpocteie monusbupsr. [Tonmaneranm, nonuopMansIer,

Merons! perymiposanus PanUKanIbHOH H HOHHOM OTHMEpH3aH,

. Bnusnue Temneparypsi na MOIEKYIAPHEIC MAcCHI IPOYKTOR [OTHMEpPU3ALHH,

IMPUMEP 9K3AMEHAILIMOHHOT'O BHUJIETA
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Hucumnmna BLICOKOMoneKympHme COEOHHEHHS
IK3aMEHANMOHHBIH GriteT No 1

[Ipemmer u 3amaun HAayKH O BBICOKOMOJIEKYIISPHEIX coclinHeHnaX. OCHOBHEIE TTOHATHS H
OIpEEneHHS.

[Inacrudukamnus NOTTUMEPOB.  MexaHu3Mbl ITacTH(GUKALUY. ITpaBuna O0BEMHBIX U
MOIBHEBIX JIONEH.

Katuonnas oMeprsalms.  Ununmuposanme, POCT W orpanudeHwe pocra nemeit opu
KaTHOHHOM TIOIUMepH3aluHy.

3aB. kaenpoit BMC i OXT Kymum E.U.

Bonpocer k IK3aMEHAUHOHHBIM Guaeram [lo AucuunInEe “Kosstougnas xumus

—— .

OCHOBEI  TepMomHHAMHUKH HOBCPXHOCTHBIX  siBNeHUi. Crymenme TEPMOIMHAMHUECCKHX
(yHKUMIT B HOBepXHOCTHOM cIioe.

Bmnsanue TEMIICPATypPEl Ha TEPMOAMHAMHUYECKHE DYHKIMH HOBEPXHOCTHOTO Ci10g B YHCTHIX
OAHOKOMITIOHEHTHBIX JKHIKOCTSIX Ha FPAHHILE C COOCTBEHHBIM mapoM.

Mesxdasuoe narsxenne na LIOBEPXHOCTH pasfiesia HACBIIEHHBIX PacTBOPOB ABYX B3auMHO
OrPaHHYCHHO PACTBOPUMEBIX IKHIKOCTEH, [IpaBuino ArToHOBA.

CeoGonuas sneprus TBEPABIX Ten. Creunduka nposerenns.,

Buyrpennee jammenwe, ero cmsap C TIOBEPXHOCTHBIM HATSKEHHEM W JPYTHMH
MaKPOCKONHYECKUMH XapaKTePHCTHKAMH BEIIECTB.

3aBHCAMOCTE  MOBEPXHOCTHOrO HAaTsDKEHHT  OT NPUPONBI  Bemectsa, o0pasyroriero
MTOBEPXHOCTE.

Kanumsaproe nasnenwe. 3akon Jlanmaca.

3aBHCHMOCTD  TaBieHUs HACEBIICHHOTO Tapa OT KPHBM3HEI TIOBEPXHOCTH  pasiesna
cocymectsyomux ¢das. 3akon Tomcona-Kenspmma,

Cratnyeckue MeTo e OTIPENENeHUs (M3MEPEHHS) TOBEPXHOCTHOTO HaTSKCHHSI.
Ionycratnyeckue metoms: H3MCPCHHSI IIOBEPXHOCTHOTO HATS/KEHMUS.

Ouenka noBepxHOCTHOMN SHEPTUH TBEPJLIX TeJl.

Yto Taxoe moepxmocTHOE HaTsoxeHne ? B kakux emmmumax ogo usmepsierest ? Ompir
Hrompe.

Binsune neoanopomnocTn u ICPOXOBATOCTH TBEPLBIX MOBEPXHOCTEH HA CMAYHBAHIC,
Onpejienenne pasHoBecHoro KPa€BOro yria 1o yriamM HAaTeKaHHS W OTTEKAHHS.
Tepmonunamudeckue  yenopus CMAa9UBAHHS M pacTeKaHHsi Ha TBEPIABIX X KM JIKHX
noeepxHocTax. Konuuectrennas XapaKTEPHCTHKA CMAYHBAHKS,

Biusuue npupost (MeXMOTEKIIAPHEIX B3aMMONEHCTBUIN) KUIKOCTH U TBEPJIOTO TeJla Ha
CMaduBaHHe,

I'anpodunsarie u THAPOQOOHEIE TOBEPXHOCTH. Hsbupatensuoe cMaunsanme.

['uctepesnc cmaunBamms.,

Bersox ancopbmmonsoro ypaerenus I'n66ca. lonymenns, texammue 5 OCHOBE BBIBOJIA.
ITAB u ITUB Ha pasusix MexK(pasHBIX HOBEPXHOCTAX. IlpaBuiio ypaBHMBauus TOJISIpHOCTEH
Pebunpepa.

[Ipencrasnenne o THAPOGUIBHO-0Ne0GHIBHOM Ganamce Mmosexyn ITAB.

Pabora ancopbimm, Iparuno Tpay6e-Jlroxio, ero TEOpETHYECKOE 000CHORAHHE.

YenoBus npuMeHEMOCTH npasuiia TpayGe-/lrokno. O6pamenne npaBuia Tpay6e-JTrokiio.
Knacendukanns ITAB no MOTIEKYIAPHOMY cTpoeHuIo. [lpumepsr [TAB.
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. Knacendpmraums TIAB 1o MEXaHU3MY  JeHCTBHY (cMaumBareny, AHCIIEPraTopsl,
CTabuIM3aTOPEI, MOOMHE CpezncTra).

ITosepxuocTHas sHeprus IIAB. Pacuer IIOBEPXHOCTHOH AaKTUBHOCTH 110 H30TEpME
ITOBEPXHOCTHOTO HATAKEHHUS,

Pacyer wnszorepmei azcopbuum 1mo uzoTepMe TMOBEPXHOCTHOrO HatskeHust, Ompejenenye
MOJIEKYISIPHEIX KOHCTAaHT [TARB.

Ctpoenne ancopGLHOHHEIX cToeR IIAB. I'a3006pasHsre, KHIKHUE U TBEPIBIE [ITICHKH.
HByxmepHoe cocTosmue BCIICCTBA B IOBEPXHOCTHOM ClOE, YpaBHeuue OBYXMEPHOTO
COCTOSHHS.

OKCIIepUMeHTATbHAS IpOBEpKa ypaBHeHHs ancopbuun ['ub6ca,

Pacuer monekynsprex xoncrant ITAB no ypasreauro JABYXMEPHOI'O COCTOSIHHS BEIECTRA.
Ypasrenne Illumkosckoro. Gusmgeckui CMBICII KOHCTaHT ypaBHeHUs [IHIIKOBCKOTO.
CBa3b ypaBreuwit InmkoBckoro u Jlenrmropa.

OcoGennocty ancop6uuu HOHOB 13 PacTBoOpa Ha TBEPOH MOBEPXHOCTH.

Jnodummzaius u miododuzanms [I0BepXHOCTEH, mpumenenne [IAB rs VIIpaBIIeHHUs
IIPOIIECCaMK CMaYHBAHHSI,

Bimnsmue ancop6umonnsx cioes TTAR Ha CMavHBaHue,

Konnonnso-xumndeckue ocuops Groranum,

ONeKTPOKHHETHYECKHE  SBIICHMUS: 3meKTpodopes,  amexrpoocmoc, TNOTEHIHATBI
CCIMMCHTALNH W IIPOTEKAHMSI.

CoBpemennas Teopust ctpoenus J[OC mmohobuex 30meit.

Msmepenne u pacyer SJIEKTPOKHHETHYECKOTO MOTEHIMATIA. Ypasuenne Tensmronsia-
Cmonyxosckoro.,

Huddysnas vacts [IC mist cumbho u CIado 3apsKEHHEIX IIOBEPXHOCTEA.

Bnusinne uHmdpdepenTHOIX SNEKTPONHTOB  Ha  cTpoenme J[DC BEITHYUHY
SIEKTPOKHHETHIECKOTO MOTeHUHANA. Y paBHeHHe Hukonsckoro.

. Brusrme  cnenndunyeckoit ancopbuuH  HOHOB HHIHDPepeHTHRIX ANCKTPOIUTOB Ha

SNEKTPOKMHETHYECKHH U TEPMOTHHAMUYECKH I MOTEHI[HAITEL.

Bnusrue HEMHANGGCPEHTHBIX  3MEKTPONMTOB  Ha crpoeune  JIDC. Ilepesapsiaka
TOBEPXHOCTH.

DaKTOPBI, BIHAIONINE Ha BEJHIH HY SNIEKTPOKHHETHYECKOTO [I0TCHIIHAA.

Ipaktraeckoe npumenenne SIEKTPOKHHETHYSCKUX SBIICHMHA,

Kak wsmensiercs anexrpoxunernueckumis TIOTCHIMAT OTPHUATENLHO 3apPSKEHHLIX YACTHII
Holmaa cepebpa NpH BBENEHUH B 3015 PacTBOPOB CONEH Kamnus, Gapus u jaHTana ?
Onpenenenne  pasmepo  wactun B YCIOBHAX  CEAUMEHTALMOHHO-TUBDY3HOHHOTO
PaBHOBECHSH.

Huddysus B konmonmueix cucremax. Yparueuue DifHinreiina,

Teopus GpoyHoBcKOrO mBMKeHHS O SHHLL[TeﬁHy—CMonyXOBCKomy. OKClepHMeHTalbHAs
IIPOBEPKA TEOPHH.

CenMMeHTAIIHOHHEIH aHaTH3 CYCITEH3HH,

CeﬂHMeHTauHOHHO—ﬂH¢)cpy3H0HHoe paBHOBecue [leppena-Bonbiumana.

OcHOBBI TepMOIUHAMEKH AHCIEPCHBIX cucTeM. PaGota o6pazopanns gacTuis: JIUCTIEPCHOH
(hasbl pH IMCIeprupoBaH Uy 1 KOHZICHCAIHH,

OCHOBBI TEPMOIMHAMMYECKOH M KHHETHYECKOH TeOpuM 00pasoBaHusi HOBOH (ha3sl mo
['ub6ey-Donbmepy (romorennoe 3apojkIeobpazoBanue).

['eteporentoe o6pazosanue 3apoAbINel HOBOH asel. Pone cMmaumBanug B cumemmy
paboTbl 06pasoBanus 3apogbimeit HOBO} (a3zel.

OuHCTKa KOMTOMHBIX CHCTEM. Huanus. Dnextponmanus. YneTpadunstparus.

Metoznsl komneHcanmorROrO 06pazoBans AHCTICPCHBIX CHCTEM. YCIIOBHS, HeOOXOIHMBIC
JULT IOy 9eHHUS TMOPOOHEIX 301IeH OCPEICTBOM XHMUUYECKO peaknun. CTpoeHHe MHELEIL.

. Ilytu ynpasnenus crenessio JHCIEPCHOCTH KOJUIOMIHEIX CHCTEM.
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Kpurepun Pebunnepa wu Pebunnepa-Illykuna CAMOTIPOM3BONEHOTO  TUCIIEPTHPOBAHHS
00BeMHBIX (a3 mpu 00pasoBanuy THODHUIBEHEIX 30Mei.

Hucnepcnsie cuctemer B6m3M KPHTHYECKOH TOYKH (KpUTHYECKHE IMYIIBCUH).
Hrcnepraunonnse Metomnsr IIOJIYYICHHS KOJUIOHAHEIX CHCTEM. AncopOunonroe BrusHme
CPCABI Ha MEXaHWYECKHE CBONHCTBA TBEPIBIX Ten — addext Pebunnepa. Ilonmsurem
IPOYHOCTH.

Ientnsanus xax meton HONYHCHUST KONIOHAHBIX CHCTeM. Y CIIOBHS PaBHOBECUS MEKIy
TMPOLECCAMH [ENTH3ALNH | arPerupoBaHus. Bijsr NENTU3ALHH,

KKM. Metozs! ee OTIPENETICHHSL.

®axTopel, BiMgompe Ha KKM (mMna pamgukaia, pHpona nomnspuod rpymmer IIBX,
SNIEKTPONHUTEL, TEMIIEPATYpa U Tp.).

. SIBnenue COHK)GHJTHSHLIHH, Cr'o IpakTHYeCKoe IIpPEMCHEHHE,

DUIHKO-XUMUS MOMOIIETo NeicTrus [TAR.

®opma Mmuuenn B pacTBopax komtowasex ITAB. DaKkTOpPBI, BIHAIOMHE Ha Gopmy u
pasMepsl MUIIEIIT.

JInopusrse AHUCIEPCHBIE CHCTEMBL. (CHOBEI TEPMOIMHAMMKH  MHIEIIO00PA30BAHTS B
pacTBOpax KOIOHIHEIX [TAB.

Yro Takoe Touka Kpadra ? [Tng seex nu Komnouaubix ITAB ona cymecrsyer ?

Ocobeunoctu MHIEN1000pasoBanust Kommounaex [IARB g HCIIOTIAPHBIX YKHIKOCTSIX.
Cenumenraumonnas u aIperaTuBHas yCTOHYMBOCTD JIHCIEPCHBIX CHCTeM. @akTopEI,
BIHSTOIIME Ha CE/IMMEHTALHOHHYIO YCTONYHBOCTS,

ITponeccer, Bemymume k HapYIICHUIO arperaTuBHON yCTOHYHBOCTH JHUCTIEPCHBIX CHCTEM.
DaKTOpEI arperaruBHo; YCTOHYHBOCTH JUCIEPCHBIX CHCTEM.

Oddexrsr T'ub6ea u Mapauronu-I'n66ca kax (axTop crabunmzaimu men u OMYJTbCHIA.
CrpykrypHO-MexaHugecKHi Bapbep 1o PeGunnepy kax mommmsri daxTop crabuimsaimn
MUCHEPCHBIX CHCTEM.

Packmunusaiomee narnenue o Hepsaruny.

OneKTpocTaTHUecKas COCTABILIIOIIAS PACKTHHUBAIOIIETO JABIIEHHSL.

Mesxmonexynspusie B3AUMOZNCHCTBHS B JHCHEPCHBIX  CHCTEMAXx. Monexynspras
COCTABIISIONIAS PACKITHHUBAIONIErO [ARTCHIL.

lunponunamuyeckuii dakTop crabunusanun JIUCTIEPCHBIX CHCTEM.

Pone  suTponmitnoro haktopa B cemmMeHTanMOHHON W arperaTuBHOH  YCTOHYHBOCTH
JUCIIEPCHBIX CHCTEM.,

Teopus ycroitunsocty u Koarymsanuu JIJIOO0,

OcoBennocTy Koarymsuuu oreit SNeKTpomuTamMy. Mx obwscHedue ¢ Touxn 3PCHUS TEOPUH
DO,

[opor koarysmmu ¢ Toukn 3penus Teopun JIJIDO.

Heittpamuzanmonnas u KOHUCHTPAalMOHHAs KOArynauust Jepsruna. lpasuno Ilynsie-
Tapnu u kpuTepuii Oiinepca-Kopda. Ux o6mscuenne ¢ TOHKH 3penus Teopun J[JIDO.
SABICHNE HeNPAaBHILHEIX paoB (3aKOHBI yCTOHUHBOCTH PH IEPE3apSIIIKE) IPH KOArYIIALHNA
30M€eH.

Kunetnka xoarysmuu, Brictpast u Mmemnennas KOaryJisiims.

3aBHCHMOCTE CKOPOCTH KOaryIaliy OT KOHLEHTPaLUHH SMeKTPOIIHTA.

Omyiecun. CTpoenwe, YCTOHYHBOCTE, METO/(BI IOy ICHMUS. OMyIBraTopsL.

Obpamenue a3 B smynbeusx. Iparuno Bau Kpodra.

Asposomn. OcoGeHHOCTH Hx CTPOCHHA U CBOHCTBA. MeTOBI pa3pylieHus a3po30TeH.

Ilenrr. Crpoenue, YCTOHYIHBOCTE, METO/bI TIOJTYICHHUS,

OcHoBer  peonorun. Tlpocreiimmue peomormaeckue  mozmemn. IloHstie o penakcamum
HaIPDKEHUA B YIIPYTOM HOCIENCTRHH,

OcHOBEI peonoruy. BsaskormmacTiueckoe IoBeneHue. Yparuenue Bunrama.

Vpasuenune Difnmreiina. IIpuunner anomamuu BsskocTu AMCIEPCHBIX cucTeM. DddexTuBHAS
BA3KOCTE.



95. Aranu3 nHoNHOM peonoruueckoit KPHBOH JUMCIIEPCHOH CHCTEMBI C KOATYISIIHOHHBIME
KOHCTAHTaMH.

96. [lpupona yrnpyrocTd OHCHEpPCHEBIX CHCTEM ¢ KOAryJIsiIMMOHHOH CcTpyKTypoi. IMTonsyuects.
VYpasnenue [1IsenoBa.

97. Ponb THKCOTPONHBIX CTPYKTYD B NIPHPOJIE U TEXHHKE.

98. CtpykTypoobpasoBaHie B MUCNEPCHBIX cucTeMax. THIIBI AHUCHEPCHBIX CTPYKTYP. DakTopsl,
BIIUSIOLIHE HA IPOYHOCTD TUCIEPCHOHHEBIX CTPYKTY].

99. Ilpupona KOHTAKTOB MEK/Y SIEMEHTAMH CTPYKTYPBI JUCTIEPCHEIX CHCTEM.

100.  TukcOTIpOIHEIE CBOHCTBA KOATYIISLHOHHEIX CTPYKTYP.

101.  OcoGrle cBolicTBA KOMIOHIHBIX PacTBOPOB, OTJIMYAIOIIUXCS OT HCTUHHBIX PACTBOPOB.

102.  Knaccuukauus IMcHepcHBIX CHCTEM IO arperaTHBHOMY COCTOAHHIO (ha3bl U CPEIBI.

103.  Knaccudukaims IUCIepCHBIX CHCTEM IO CTEIeHH JIUCIEPCHOCTH.

104.  TTapameTpsl, XapakTepH3YIOLIHE CTECHE Pa3apoOIEHHOCTH, U CBSI3b MEK/TY HEMH.

105.  Ha3sosuTe ocHOBHBIE IPH3HAKH OGBEKTOR KOMTOMIHON XHMUL.

106. Tlpusmak, sexammii B OCHOBE JeNeHHs OUCTIEPCHBIX CHCTEM Ha JUOQHILHBEIE H
maodobuste.  TTpuMeps THOQHIBHEX K THOQOGHBIX CHCTEM.

5 OGpazen 6unera
BAIIKHUPCKHHU 'OCYJTAPCTBEHHBI VHUBEPCUTET

Hucuunmina Konrnoudnasn xumus

IK3aMEHAUHOHHBIH Gruter Ne 1

PacTBopenne yrueBomopomOB B MHIEMIAX MBI (comobmnmzanms). OTHOCHTENbHAS
comoOunu3anus. MuKpoaMynbeHu., 3HAYCHHS SBICHHS CONIOOHIH3AIMM B OHMONOTHYSCKUX |

TEXHOJIOTHYECKHX TIpOLIECCaX.

ONEKTPOKATHIUIAPHEIE SBICHUA. Bhusnme npupoznsl ITAB Ha 371eKTpo-TIOBEpXHOCTHEIC

ABJICHHWA.

3aB. xadenpoit BMC u OXT Ky E.H.

HJucnunanna «Peonornveckuii MeToa HeceqoBaHmiDy
Bonpocsr k 3auéry
Peonoruueckue Mosienu »xuakocTeii.
Mopnenu GunsTpanum KUIKOCTEH.
HeHBIOTOHOBCKHE HUAKOCTH B [IPolleccaX BypeHHs CKBaKHH
HenpoTOHOBCKHE KMAKOCTH B IpoLieccax M00b9H HedTH
AHOMaJBHO-Bs3KHE HEDTH
Peonoruaeckue uccnenopanys MiacToBOH He)TH M HHTEPIIPETALUS HX pe3yJILTATOR
Hccrenosanus GuibTpanuy aHOMaIbHO-BA3KOM MTACTOROM HedTH 1 HHTEPIPETaLUI UX
pE3yILTATOB
8. BimsHue peonornueckux HapaMeTpos IIAcToBOH HehTH Ha IPOLECCHI €€ JOOBIYH

el S S o

JucuuninHa «BeeeHue B HedTerazosoe 1e1o»
TecTnl

Kaxne u3 napaguHOBEIX yII€BONOPOIOB P CTAHAAPTHBIX YCIOBHIX HAXOSTCS B
TBEPAOH (asze:



C1—C4
Cs—Cis
Ci16—Cs3
2. Ha xakoit rny6une peanusyercs riasHas daza He(TeobpazoBanus:
1-2 xm
2-3 km
6—8 x¥m
3. B kakom PACTBOPHTEIIE PACTBOPUMEI ACaIbTEHDI:
IETpONeHHbIH 3hup
HHU3KOKHUILSIIHE aTKaHbI
HHU3IIHE apeHbl

4. YKaxuTe ajiuTHBHEIE CBOMCTRA cMecH YTJIEBOJJOPOIOR:

b =

TS I ks ol B

0 0
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12,
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14.

13,
16.
17.
18.
19,

IJIOTHOCTE

BA3KOCTE

MOJICKyJIsIpHas Macca
Tpebopanus x COACPRAHUIO 329€THRIX BOIPOCOB

Bunetsr nna 3auera srmrouaror YETBIpe THITA 3a0aHHIi:

Teoperuyeckuit ompoc.

Bompoc o eymmoctu SKCIIEPHMEHTAIIEHOTO METO/(a ONpeNeeH s CBOHCTRA He()TH WM
rasa.

Bonpoc o gopmyne s PpactcTa ONpeIe/ICHHOr0 CBOHCTBA CHCTEMBI WK (usryeckomy
CMBICITY ITOKa3aTesel CROMCTR.

Bormpoc 1o cymmecreyromms 3aBHCHMOCTSIM MEX Ty COCTABOM, TEPMOIHMHAMHYECKUMH
YCIOBHAMH U (QPH3MKO-XHMUYECKHMHU CBOMCTBAMI He()TH WK raza.
Ilpumeper 3ayeTHbIx BOMPOCOB

HT0 Takoe mIOTHOCTS KHIKOCTH?

B xaxux enunmiax H3MEPAETCS TIOTHOCTE HehTu?

Yo Takoe yuensHBIH Bec BermecTRa?

Kak naiitu 06nem IKHJIKOCTH, ILIOTHOCTh M Macca KOTOPOH H3BECTHLI?

YTo Takoe oTHOCUTEBHAS IUIOTHOCTH He(hTH?

Kaxk cesizaner MEXKIY CODOM MIOTHOCTEL U YIEIBHBIN BEC )KHUIKOCTH?

Kakue tpeGosanus npennssser T OCT 3900-85 TEMIIEPATYpE OTIpeeNeH s
[JIOTHOCTH He()TH B JIaGopaTopHEIX YCIIOBHSIX?

Kax cBszannr nunamuaeckas u KHHEMATHIECKas! BSI3KOCTH JKHIKOCTH?

Kax 3aBmcut Bsiskocts YIIEBONIOPOZIA OT €ro MOIEKYIAPHOH Macch?

Kak m3mensercs KOIQQUUHEHT KPyTH3HEI BHCKOI'PAMME] B 3aBHCHMOCTH OT
TeMIIepaTypel?

Kaxas Ba3kocts onpenensercs IKCIICPUMEHTANIBHO C ITOMOIIBEO BHCKO3UMETPOB
OctBanbna wmm [TuaKeBrya?

Kaxoit knace YIIIEBOAOPO/I0B He(hTH UMeeT HaHMEHBIIYIO BA3KOCTE?

Kakue nadprenossie YTTIE€BOIOPOAEI OyIyT HMeTh Bomee BBICOKYIO BSI3KOCTB IIPH MPOYHX
PaBHEIX YCITOBHAX?

Harmmmte Gopmyiier HCYTTIEBOLOPO/IHEIX U YIIIEBOJOPOIHBIX KOMIIOHEHTOR He(TAHOTO
rasa.

Dusuyeckas CymHOCTh METOA FA30B0I XpoMarorpaguu.

YCTpo#cTBO U nprHLUT feifcTRrS Xpomarorpada.

Hro Takoe «Bpems YAEPKUBAHHA»?

Kax BEMHCITHTS KOMIOHEHTHENT cocTan raza IO METO/ly BHYTPEHHEH HOpMaTH3amuu?

Knaccrr yrnesonoposios He(TH: comepikanue, cTpoenme, }asopoe cocrosmue npu
HOPMAaJTBHBIX YCIIOBHSX.
20.  Cwmomnsl u achansrens: CONEpiKaHNE B HE(TH, METO/IB! BBIACIICHNS, busnyeckue
CBOMCTBA, 3IEMEHTHBIN COCTAB, XHMHYCCKOE CTpOCHHE, PACTBOPHMOCTD, 3HAYEHHE.,



21.  Iophupuns: CTpOEHHME, CBOHCTBRA, 3HAYEHHE.

22,  Xumuyeckue Klaccu(pukanun Hedru.

23.  Texuonoruueckas Knaccuukanus vedtu (TOCT P 5185 8-2002).
JACHHIIIINHA «XUMMS 1 TEXHOJIOTHUSA TOILJIUB U MACEJD,
Bonpoce! IK3aMEeHy

1 [Ipeamer xummMoTOMOrHH,

2 [Monyuenwne TOTLITUB U CMa30YHBIX Macel.
3 Tpebopanus K KayecTBy TOILTHBA. Temnora CropaHus TOILIHBA.
4. Jlerkue yriesomopommsie TOIMEA, Hcnapsemocts Tommga, Oxranogoe umucno, CoprrocTs
TOILTHRBA. CmonooGpaszoBauue B TOILTHEBE. Womroe YHCIIO.
5. JluzensHble TommuBa, [eranoroe wncrno. Bsskocts Tommmsa, Temneparypa momyrHenus,
TeMIeparypa 3aCTBIBAHUA TOILTHBA.
6. JluseneHble TOmIHBA. Temnepatypa sembnmku. Somsmocts, Mexanudeckue mpumecn.
Bonopacteopumsie KHCIIOTHI " LIETOYH.
7. PeaktuBHEIE TomMBA. YcTpaneaune onacuocTu 00pasoBaHms KPHCTAIIIOB JIb7A. Harapnrre
CBONCTBa TOILTABA. Tepmugeckas cTabWIBHOCTE TOIJIMBA.
8. ANBTepHATHBHEIE TOILIHBA. Mertano. Panicosoe Macio.
9. IleperiexTuBabE TOILIHEA. CuBTeTHUYECKHE TOIUIHBA.
10. Xummoronorus mace. Munepansaere maca, Cunternveckne macia. TpeGoBanus x
KayecTBy Mace. Hamenenue KayecTBa Macia IIpu 3KCILTyaTallHH.
11. OKCIUTyaTalmonHbIe CBOHCTBa MOTOPHBIX Macen. CMasbIBaronme CBOHcTBa. Morormmme
CBOHCTRA. Tepmooxucmurensuas CTaOHIIBHOCTE.
12. TlpoteBOKOpPpPO3MiiHELE CBOMCTBAa Macen. HH3KOT€MHepaTypHLIe croiicTBa. KokcyemocTs.
[lemounoe YHCIIO. Temneparypa BCIIBIIIKH 15 BOCILIAMEHEHHA.
13. [Tpucanku K Maciam.,
14. [Tnactuynsre CMa3sKH. CuHTeTHYeckue CMa3KH.
15.0xnax paromue u IIYCKOBBIE KUIKOCTH.
16.9xonoruueckue CBOHCTRa TOILTHB 5§ MaceJ.
17. Tokcuunocts TOILITHB H CMA304HBIX MaTepuanos.

18.  IoxkapoomacHocTs Tommme wu Macen.  Bocmmamensemocts  Tommm  u Macel.
19.3nexTpusauus TommBa. Bo3HuKHOBeHE CTaTHYCCKOrO 3NIEKTPHYECTBA, MPHBOMIIIEIO K
B3pEIRY.

20. I'az0Boe TOMIHBO. Ipuponusie raser. [omyTHble rasmr.

Odpazey bunema
bawupckuii 2ocydapemeerpiii YHUGEpCUmMem
Huctummaa «XuMus u TEXHOJIOTHS TOIUIHE H MACEIT
DK3aMeHalHOHHbIH 6ueT N |

1 . Mertonsr pacmmpenus IIPOM3BOACTBA CBETNBIX HEDTEHIPOLYKTOR IIPH  TIEPBHYHOI
nepepaboTke HedTH.
2. TIpucanky K TOILTHBAM ¥ MacIam

3aB. kadenpoit BMC u OXT (E.H. Kyumr)
AUCHHUIIVIMHA «OCHOBBI MHTEHCU®UKALIMH JOBBIYM HE®DGTH C

ITPUMEHEHHUEM XUMPEATEHTOB»
Bomnpoce! k 3auéry

1. Brenenune. OcuoBHOH GH3HICCKUN 3aKOH JIMHENHO QuieTpanuu  (3axou Hapcn).
Dopmyna i panuambHOro TIPUTOKA K CKBaxxuHe ((hopmyna Hromon).
2, ®a3oBele IpoHUNAEMOCTH. OTHOCHTENBHbIC basosele mponumaemoctn. IloHsTHE O

CKuH-3phexTe



3. OcHOBHBIE THIEI KOMbMATaHTOB. MeTonbl Bo3zelcTBHS Ha npu3aboiiHyro  3omy
HarHETATENIbHBIX CKBaXHH. KHCIoTHAS obpaborka. Tectmposanue ma COBMECTHMOCT,.
O6pabotka pactopamu [TAB. O6pabotka pacTRoOpHTETIME

4. Metone! Bo3nelicTeus Ha IPU3a00HHYIO 30HY JOGHIBAIONTHX CKBAYKHA. Kucnorras o6paGorka
B KapOOHATHEIX M TepPHTEHHEBIX KOTIIEKTOPAX.

5. IIpHHIAIE COBMECTHMOCTH XHMPEATCHTOB H ITACTOBBIX (DIIFOH/IOR,

6. Cusitre BomnOi GroKAIE! B Mpu3aboHHOM 30HE NOBBIBAIONMX CKBAKHUH B HHU3KOIPOHUI[AEMBIX
KOIIJIEKTOpa.

7. DU3HYECKHE METOIDI: THAPOPAa3peIB IIIacTa U 3ape3ka O0KOBLIX CTBOJIOR

8. CkBaxunusle TexHonorum. I JYHICHHE CKBaKMH. [IpOMBIBKA CKBasKHH. I'nymenne ¢
KOHTponem mornomenus. ['nymenne ¢ o6aaropaxuparommme JloGaBkaMu

JAACIHUIIIMHA «COBPEMEHHBIE NOJXOAbl K BOPLEBE C OCJIOXHEHHUSIMIA
B 1OBBIYE HE®TH)»
Bonpocer k 3auéry

1. Mexanusmer GpopMUpOBaHUs OTIOMKeHuI coned. HanGonee pacnpoctpanenssie tumsr conei
— Cynb()aTel ¥ KapBoHAThI, 0COGEHHOCTH HX (bopmuposanus. Biusmue AaBIEHUs, TEMIIEPATYPEI,
CONCPIKAHUE YTIICKHCIIOTO ra3a, HOHHOM CHIIBI ¥ T.J1. Ha (opMupoBanue 0TIOKEeHMIL.

2. Mecrononoxkenne oTinoxeHuil. Coneotnoskenne B TI3I1, ckpakuHROM 000pyI0BaHHH.

3. I1pobiemsl, BEI3BIBAEMBIC OTTOKEHHSIME COTeEi

4. Knaccuuxauus meromnosn GOPBOEI € CONEOTIOKEHUSIMY (ynanenue n IpeRynpexIeHHe).

5. MeTozbl yoaneHns coneoToKeHusL. Mexaunueckue Metomns (pasOypuBaunwue, npopaboTka
PACIIMPUTENIAME M cKpebkamu). VX IpuMenmmocts k pasmu4YHRIM  THHAM HaubGomee
PaclpOCTPAHEHHBIX OTIOKEHUH (CymbhaTsL, KapOoHAaTEI).

6. XuMuUeckHe MeTomB! yameHus (KHCIIOTHI, THENTOYHEIE COCTABI, KOHBEPCHS conel mepen
YRAMCHHEM K 1p.). MIX NPUMEHHMOCTE K pasiHYHBIM THIAM Haubosee pacnpocTpaHeHHLIX
OTIOXEHUIT (CynbhaTsl, kap6oHATE).

7 Knaccuduxanus metogon IPEAYIPEXKNCHHUS CONEOTIOKEH U,

8. Dusmyeckue MeropI HPEAYIPERICHAT CONCOTIOKEHHHA: BO3MEHCTBAE MATHHTHEIME I
AKYCTHHCCKUMM  To-nsiMH.  [IpuHIENBL  feifcTsug, [PCHMYINECTBA,  HENOCTATKH W
a¢dexTHBHOCTS.

9. Texmonornyeckue MeTozsI, UPCHYIPEKIEHHA CONEOTNOMKEHHH —NPHHIAITEL JEHCTBHS,
PCHMYINECTBA, HEIOCTATKH U 3)QEKTHBHOCTE: 3aIHTHELE TOKPBITHST; BLIOOP M MOATOTOBKA BOJT
B cucreme IIITJI; mamenenne Texmomormueckumx MapamMeTpoB paboThl CKBaKUH (H3MeHeHHe
TIyOMH TOJIBECKH, THOpasMepoB [19]1, VOIIH, 3afolinbx nasmenuit u T.1.); OrpaHUYEHHE
BOZIONIPHTOKOB K CKBaXXMHE (YyCTPAaHEHHE CMEINEHHS XUMUYECKH HECOBMECTHMBIX BOJ),
TCXHHIECKHE BOCCTAHOBIIEHHE IePMETHYHOCTH KOTOHH H T€OJIOrO-TEXHHIECKHE — [IPUMEHEHHE
BOJIOM30JIMPYIOMINX ~ COCTaBOB;  TYPOYIH3aLHS  [TOTOKOB: IPHMEHEHHE  XBOCTOBHKOB,
CoecOOPHUKOB;

10.  Xumudeckue MeTossl IPCIYNPEKICHAS  CONCOTIONECHHMN, NPHHIHIEL OCHCTRHS,
IPEUMYINECTBA, HEAOCTATKH H 3()()EKTHBHOCTE. HMuru6uropsr. Ux knaccuduraims. Mexanusm
HHrHOUPOBAHHS OTIOKEH W (xenarHoro, KPHCTAIMOM GHIMPYIOLIEro, MOPOrOBOro JNEHCTRHSA).
11. TpeGopanms k MATHGUTOPAM CONEOTIIONKEHU.

COBMECTHMOCTE HHTHOHTOPOB CONEOTIIOKEHUS ¢ Pa3sIHYHBIMH THIIAMH BOJ B 3aBHCHMOCTH OT
HOHHOTO COCTaBa.

OddexrurHoCcTs pmelicTBHS HHIIOMTOPOB, MHHMMANbHAs paGoyas KOHIIEHTpALUHUd H HX
3aBHCHUMOCTB OT COCTaBa BOJBI M COCTARA OTIIOKEH WA,

CrocoGer  onpenenenns s¢dextusHoCTH (TMHAMHYECKHH, CTaTHUeCKHil TECT), NPHHIMII
JEHCTBHS, pe3ynbTaT. DakTopbl, BIMSIOMME Ha 5 ¢peKTHBHOCTE  HHTHGHTOPOB (pH,
TeMIeparypa, CoCTaB H T.J1.).

10. Texmomoruum mnomaun MHIHOUTOPOB CONEOTIOKEHUS (BBELeHHE B NJIACT, CKBaYKHHY,
Tpy6omposon). Hanbonee pacnpocrpanennsie criocoGst IOJa4YH HHIMOUTOPOB:



11. TlpornozupoBanue TpoOIeM, CBS3aHHBIX C CONEOTIOKEHUEM. PHCKH CONCOTIOKECHHS.
MeHeKMEHT COMEOTIOKEHHS Ha MECTOPONKACHUAX, paslIMYHble YPOBHH MEHEIKMEHTa, OT
TEXHOJIOTA JI0 PYKOBOAMTENsS. B3auMOoNeHCTBHE y4YaCTHHKOB HX 3ala4d M LEIH Ha KaXIOM
sTame, (QYHKIMOHAT CTPYKTYp M MX OTBETCTBEHHOCTH. [Ipofmema HaiMyMsd, HaKONIEHMSA U
aKTyamusaiuu uHbopMarmu (cocTaB BOJ, MPUMEHSEMbIE TEXHOIOTHH, aCCOPTUMEHT PEareHToB
u T.1.). KOHTpOns 3a CONEOTNIOMNEHHEM B IENOM IO MecTopokaeHusM. IlepesoBoi MUPOBOM
ONBIT B GOpB6E C CONEOTIOKEHUEM, ero anpobaims, anantauus K yCIOBHAM OCIOKHEHHBIX
00BEKTOB H MAaCCOBOE BHEJIPEHHE.

12. Ocnoxuenus, ceazanubie ¢ ACITO B no6erae HedTH

13. Xapaxtepuctuka ACITO, ocHOBHEIE TepMHHBL (DHU3MKO-XHMHYECKHE OCHOBBI OTIOKCHUA
napaguHOB W acQaIbTEHOB, 30HLI HX (OPMHPOBAHMA. [Tporuno3upoBaHHe BBITIAICHHS
achanpTeHOB B TOpHCTOM cpeme. Beimanenuwe acganbTeHOB NPHU  CTUMYILINWH  CKBAKHH
(MHTeHCH(DUKALKS, KUCIOTHAS CTHMYJISUMS U 1p.). MeTo/Ibl IPOrHO3MpOBAHHS (sMIIUpHUECKHE
¥ TEOPETHYECKUE) BHITTA/EHNs TapadhuHOB B CKBaXKUHE H TPYOOTPOBOIAX. (2 gaca)

14, Texmonoruu mpenynpexaeHus ACIIO ¢ wHCmONB30BaHUEM (H3M4ECKAX METOJMOB,
THAPOMHAMUYIECKAX U XUMHYECKHX PEArcHTOB. TeXHOIOIHH yHaleHUT ACTIO u3 cKBaXuH,
TpyGOIPOBOIOB ¢ HCIONB30BAHHEM MEXAHWYECKUX, (H3MYECKHX (TeruioBble  METOMR,
YIIBTPAa3BYK, MATHUTHBIE T107IS) K XHMHYECKUX (PAaCTBOPHTEIIH) METO/IOB.

15. OCHOBHBIE IPHYMHBI KOPPO3HU M GHOKOPPO3HH HedTEIPOMBICIOBOT0 060PYI0BAHHS.

16. Crpaterns KOppO3HOHHOrO MEHE/UKMEHTA B He(TAHOH KoMmiaHuu. KitOueBhle MOMCHTEI
YCIIEITHOTO KOPPO3HOHHOI0 MEHEKMEHTA.

17. TIpMHUIMOBEL YHOpPAaBICHUs — KOPPO3HEH  CKBAKMHHOTO oGopynoBaHusi. XapakTepHUCTHKa
GaKTOpOB  ONpPENENAIONMX  CKOPOCTh  KOPPO3HH CKBaKMHHOrO  000pyI0BaHUA
JIHarHOCTHPOBAHUE ¥ OLEHKA KOPPO3HOHHBIX PUCKOB. lIpenoTsparmenue KOppo3uH, OCHOBHBIE
METOJBI ¥ TEXHOMOTHH HA OCHOBE OTEUECTBEHHOTO X MHPOBOIO OIIBITA.

18.Vupasnenue kopposueil HedTecOOpHBIX TPyOONpOBOJIOB W BOAOBOJOB. OnrTumusalus
HUHrEOUTOPHON 3aIHTHl TPYOOIPOBOIOB.
JTACLHHITIIAHA «I3BPAHHBIE I'JIABBI OPTAHMYECKOM 41
HEOPIAHAYECKOM XUMWH»

1. Bogopon B npupoze. M30Torbl Bonoposa. BaneHTHEIE BOSMOKHOCTH aTOMa M XapaKTepHEIC
cremeny okucienus. Monexyna Ha. Tlomydenue Bojopofa. DH3MYECKHE H XUMHHUCCKHE
CBOMCTBA TIPOCTOTO BElIECTBA. ATOMapHbBId BOOPOJ, €ro TONydYeHHe M peaklHOHHAA
criocobHOCTh. KOBaleHTHBIE coeauMHeHusd Bomaopona. Monsl H" u H, ux B3auMomelcTBHe C
Bozo#. BoiopoaHast CBs3b, IPHUMHEL €& 00pasoBanus, crocod ONMCaHHMS.

2. Kuciopon B mpupose. M3otons! kuenopoza. BaneHTHEIE BO3MOKHOCTH aTOMa H XapaKTEpHBIC
cremenn okucnenms. Monekyta O,. [lapamarserus™ kucnopozpa. IlomydeHne KHCIOPOIa.
Du3MUCccKIe ¥ XUMHUCCKHE CBOMCTBA IPOCTOTO BEMECTBA. AJUIOTPOITHA KHCIOPO/a, 030H. O30H
B aTMOC(EpE.

3. O6mas XapaKTepUCTHKA OArPYIITIEI raoreHoB. CTPOEHHE JIEKTPOHHBIX 000JI0UeK aTOMOB,
HOTEHIMANALl HOHH3AIMM, CPOACTBO K OJEKTPOHY, OBICKTPOOTPHULATEIHHOCTH aTOMOB H
XapaKTepHBIE CTEleHH OKHMCieHUs. IIpOCTBIC BEINECTBA, XapakTePHCTHKH MOJICKYT Halp. 6.
CoelMHEeHHs ¢ BOAOPOIOM. DHEPTETHYECKHUE XapaKTePUCTHKH, XapaKTep CBI3H U JJICKTPOHHOC
crpoenue Mornekyn HHal. Merompl nonydeHus # Qpu3ndeckie CBOMCTRA rajJlOreHOBOJIOPOIOB.
KHCloTHEIE ¥ OKHCITMTETbHO-BOCCTAHOBHTENBHEIE CBOMCTBA, PEAKIMOHHAS CIOCOOHOCT.
[aloreHuIEble HOHBI W HX COCTOSHME B BOJHBIX pacTBOpax. ['alloreHaIbl METalIoB. 7. OKcuabl
W OKCOKMCIOTHI. OBINas XapakTepUCTHKA OKCHIOB: CTPOCHHME MONEKYI, XapakIep M SHEPIHA
cs3.  TepMOJMHAMUYECKHE XapaKTEPHCTHKH 00pasoBaHHd. [MonyyeHde W XUMHYCCKHE
CBOMCTBA OKCHIOB. YCTOWUMBOCTH OKCHOB. OCOOEHHOCTH COEJMHEHHH ¢ropa u Homa ¢
KHCIOpPOIOM. Peakiyi OKCHIOB ¢ BOXOH. OKCOKHCIOTHI TanoreHOB: CTPOCHHE MOTEKYTL,
XHMHYECKHIE CBOMCTBA, METO/IBI TTOTYy4YEHHA.

4. OBm@as XapaKTepPUCTHKa MOATPYNTEI XanbKoreHoB. CTpPOEHHE JNCKTPOHHBIX 000No4eK
ATOMOB, MOTEHLMANE] HOHU3ALMH, CPOJICTBO K BJIEKTPOHY. BaleHTHRIC BOSMOKHOCTH aTOMOB |



18. OO6mas xapakTepucTHKa SIEMEHTOB HOArPYNIEl Menu. [lomydenue meu, cepebpa B 30710Ta.
Wx crotictea 1 npumenenue. [IpocTrie u xomekcHsie coennuenns menu (IID), monyuenue, cBoicTBa
M IIPUMEHEHHE.

19. Obmas xapakTepHCTHKa 3JI€MEHTOB IIOATPYINEl [WHKA., VX IOIydeHWe, CBOWCTBA H
npuMenerre. [IpocTeie M KOMIUIEKCHBIE COEIMHEHHS [MHKA ¥ KagMmus. llonydenue, croifcTBa u
npumenenne. Coequaenns pryTtd (1) u (11), ux nomydenue, croiicTsa.

20.Anxanpl. I'omonorwdeckwii psn, H30OMEpHS W HOMEHKIATYpa. IIpHPOIHBIC HCTOUHMKH
ankaHoB. MeTompl cuHTe3a. XAMAYECKHE CBOHCTRA! peaKI[MX TalOrCHUPOBAHUS (XIOPHPOBAHHE,
OpoMupoBaHue, HOMMPOBaHHE, (TOPHPOBAHHKE). DHEPreTHKA IEIHBEIX CBOOOIHOPATHKATIBHBIX
peakuuii ranoreHuposanus. Hwurposamme (M.M. Konosanos), cymsdoxinopuposanue H
oxucyienne. CeleKTUBHOCTD PAAUKATIBHBIX PEAKIHii H OTHOCUTENbHAS CTaOHIBHOCTD ATKH/IBHBIX
pajkanos. TepMHUYecKHH 1 KaTaIUTHUECKUH KPEKUHT.

21. Anxensl. I'omonmorudeckui psj, H30MepHs H HOMEHKIATypa. ['coMerpuyeckas M30MepHs
(yuc, mpanc u 7, Enomenknarypa). Ilpupoma mBo#tmO# cBsizu. MonekynspHele mopOHTAIH
sTHiieHa. MeToIb cHHTE3a. XUMHUSCKHE CBOHCTBA AJIKEHOB.

22. Amxunel ['omomormdeckuil psj, HOMEHKIATypa W H30MepHA. [Ipuposa TPOMHOH CBA3M.
MeTozp! cHHTE3a aJKHHOB C IIOMOINBIO PEaKIHi OTIIEIUICHUS, alKUIHPOBAHHS TEPMUHAILHBIX
anetmieHoB. [lonydenne aneTuineHa THPOTM3OM MeTaHa.

XuMHYecKre cBOMCTBa aTKHHOB.

23. Anxanuensl. Tunsl auenos. M3omupoBaHHBIE, KYMYJIUPOBAHHBIE H CONPSIKCHHBIE AMCHBL
M3omepus u HOMeHKIaTypa. MeTonsl cuHTe3a 1,31HMEHOB: JNErHJPUPOBAHUE ANKAHOB, CHHTE3
®asopckoroPernne, kpocccodeTaHNEe Ha METAJUIOKOMIUICKCHBIX KATAIM3aTOPaX.

byranmenl,3, ocobennocta cTpoeHus. Monexymsapasie opbutany 1,3 1ueHoB.

XuMHYeCcKHe CBOMCTBA 1,3IHEHOB.

24, ANMUMKIHYecKHe coenuHeHus. [[uxmoankanel W uxX mupousBomuble. Knaccmbmkanus
ATMIMKIIOB., DHEPTHsI HAIPSIKSHUS [UKIOATKAHOB ¥ ¢ KOJIMYECTBEHHAs OIeHKA HA OCHOBAaHUH
CpaBHEHHA TEIUIOT 00pa3oBaHMSA H TEIUIOT CIOPaHUs NHKIOAIKAHOB M COOTBETCTBYIOLIMX
ankasoB. TWIBl HampsKEHHS B IHMKIOANKaHAX M IIOZpas3[c/iCHUE IUKJIIOB HA MaJble, CPEIHHE
LMKJIBI ¥ MaKpoIkisl. CTpoeHue IUKIONponata, MUKIo0yTaHa, MUKIONEHTaHd, [IHKIOTEKCaHa.
KondopmannonHsll aHanW3 IHKIOTEKcaHa. AKCHalIbHbIE H SKBATOPHAILHBIC CBA3H B
xoH(opManun "Kpecno" mUKIorekcaHa. MeTonbl CHHTE3a HUKJIONPONaHa, MUKIO0YTaHa W HX
Ipou3BOIHEIX. OCOOCHHOCTH XMMHYECKHX CBOMCTB COEMHEHUH C TPEXWIEHHBIM IIHKIIOM.
CuHTe3 Coe/IMHEHUH psijia ITMKIIONIEHTaHa | IIMKIIOTeKCaHa.

25. Apensl. Konyenyus apomamuynocmy. ApomatudaHocTh. Crpoenue Oenszona. Popmyia
Kexyne. Monekynsapasle opbutanu Oenszona. IlpaBunmo Xroxkens. KoupaencupoBaHHEIE
apoMaTHYecKue  yrieBOJOpoAbl:  HadTanuH, (EHAHTPEeH, aHTpaleH, asyjed H Ap.
leteponuknnyeckie NATH M IISCTHWICHHBIE apOMaTHYECKHE COSMWHEHHS (muppoln, dypaw,
tuoden, mupuauu). Ilomydenme apoMaTHYECKUX YITIEBOJOPOJIOB B  IIPOMBIIIIEHHOCTH
KaTamuTH4eckui pud)opMUHT He(TH, TepepaboTKa KOKCOBOTO raza H KaMEHHOYTOIBHOM CMOIIBL
JTaGopaTopHble MeTOxBl cHHTe3a. CpoiicTBa apeHoB. KaranuTuuyeckoe rugpHpoOBaHHE apeHOB,
BOCCTAHOBJICHHE apeHoB 10 bépuy, doToxuMuyeckoe XiIopupoBaHue OeH3ona. Peaxiuu
3aMeIeHus BoJopoaa B OOKOBOH 1Ny aJKUIOEH3010B Ha rajnored. OKucieHre ankuabeH3010B
M KOHJICHCHPOBAaHHBIX apOMaTHYECKUX YTIIEBOIOPOJIOB 10 KapOOHOBBIX KHUCIIOT, AJIBAETH/IOB H
KETOHOB.

5. COCTABHUTEJIb ITPOI'PAMMBbI

K.x.H., HDoueHT Kadeapbl BBICOKOMOJIEKYISPHBIX COEQUMHEHHH u oOmed XuMHuecKoit
texnonorun bazynora M.B.



