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1 CAMOCTOATEJIbHAA PABOTA

1.1 IlucriepCHbIE CUCTEMBI

XapakTepHbIMH TPU3HAKAMH  JIUCIIEPCHBIX CHCTEM  SIBJISIOT-
csl ecemepoeennocms (OT  Tped.  heterogenes — — pa3sHOPOIHBIH)
U Jucnepcrocmy (0T nat. dispersus — pacCestHHbIHN, pacChITIaHHbIH).

JIrobast mucriepcHasi CHCTEMa COCTOUT KaK MUHHUMYM M3 JBYX (a3,
OJTHA U3 KOTOPBIX SABJISAETCS pa3apobieHHoi (puc. 1).

PaznpoOnennyio  (IpepbIBHYIO) — 4acTb

JIMCTICPCHON CHUCTEMbI Ha3bIBAIOT OUCHEPCHOU

gasou 1, a  HepasgpoONCHHyIO  — Tee e PF
oucnepcuonHou  (cnaowHoun) — cpedou 2. ST ':'h:“:::i
Hanpumep, nucniepcHoi ¢a3oii Moioka sBisi- st ff
IOTCSI )KUPOBBIC IIAPUKH, IUCTIEPCHOHHOM Ccpe- ,‘J; RPN

ZI0fi — BOJA C PAaCTBOPCHHBIMH B HEil MumHe-  .J

paNbHBIMH COJsIMH U Oenkamu. Yem Ooiee

pa3apoOiieHHO# siBisieTcs aucnepcHas (asa, Puc. 1.
TEM BBILIE €€ JIUCTIEPCHOCTD. [HcrepcHaA CHCT eva
KonunuecteHno qucnepce-

HOCTh DD XapaKTepu3yloT BEIIMYMHOHN, 0OpaTHOM ompezesstoneMy (xa-
paKTEpHOMY) pa3Mepy YacTHIl a:

D=1/a. (1)

JucrnepcHble CUCTEMBI ¢ YacTULAMU OAMHAKOBOTO pa3Mepa Hasbl-
BAIOT MOHOOUCNEPCHbIMU, PA3ITUUHOTO — noauducnepcHuiMu. PeabHble
CHCTEMBI, KaK IIPaBUJIO, TOJTUANCIIEPCHBL.

JucrniepcHble CHCTEMBI, B KOTOPBIX YaCTHIIBI JUCIEPCHON (a3bl
umerot pazmep 10°-107 m (1-100 HM), Ha3BIBAKOT KOMLIOUOHBIMU CUCTIE-
Mamu, WIN 30758MU.

BaxxHON  XapaKTEpUCTUKOH  JHUCIEPCHBIX  CUCTEM  SIBJISIET-
Csl yoenvHas noeepxHocmu Sy, — IO pa3jena a3 S, OTHeCeHHas K
enuHUIE Macchl m (M%/Kr) wim o0bema V (M) HHCI‘?pCHOfI ¢assr:

mym ~ V )

B MOHOJUCIIEPCHBIX CUCTEMAX yACIbHasA MOBEPXHOCTb 3aBUCUT OT
XapaKTCpHOTr'o pa3Mepa 4aCTULbI a:

YA
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rae d— auaMmerp 4acTHIIbL.

OcoOblif crmydail TPEACTaBISIOT CBSI3HOJUCIIEPCHBIE CHCTEMEI,
yAenbHas IMOBEPXHOCTh KOTOPBIX OIpeNeNsieTcs IUIOMAJbl0 KaHaJoB
MOPUCTOIO TEJNA, 3AMOTHEHHBIX TUCIIEPCUOHHON CPENOil.

W3 npuBeIeHHBIX COOTHOIIECHUN CIEeNyeT, YTO, YAEJIbHas IMOBEpPX-
HOCTh U JUCIIEPCHOCTh BO3PACTAIOT IIPU YMEHBIIEHUH pa3Mepa YacTHIL
mucriepcHol ¢asel. Tak, s yacTun Kyoudeckoil GopmMbl yMEHbIIEHUE
pebpa or 1 M 10 10 M BeI3bIBaET yBenMYEHHE YIAEIBHON MOBEPXHOCTU
¢ 6 10 6° M\, MakcuMaibHyI0 yIEIbHYIO MOBEPXHOCTh (mopsaka 107-
10° M) UMerOT YacTHIBI MCTIEPCHOM (pa3bl B KOJUIOMIHBIX PACTBOpAX.
[losToMy Ha mOBeEHHE TUCIIEPCHBIX CUCTEM MpeolIafaolee BINsSHIE
OKa3bIBAIOT MPOILECCH, MPOTEKAIOLINE HA MOBEPXHOCTH, a HE BHYTPHU
(hasbl.

Pa3nmune coctaBa compukacaromuxcst a3z u xapakrepa MexMoIe-
KYJIIPHBIX B3aUMOZAEHUCTBHH 00YyCIIOBIMBAET BO3HUKHOBEHHE HECKOM-
IIEHCUPOBAHHOW IOBEPXHOCTHOM 3HEPruH, 3HAYEHUE KOTOPOH IpPsSMO
MIPOMOPIIMOHATBHO YAEIbHOW MOBEPXHOCTH.

MexaHn3M BO3HHKHOBEHHMSI TIOBEPXHOCTHOW 3SHEPIHMU PacCMOTPHM
Ha MPUMEpPEe CHCTEMBI XHUIKOCTh — Ta3 (puc. 2). s MoyieKys, HaXoms-
muxcst B 00beMe KHUIKOH (ha3bl, CHITBI MEKMOJIEKYIISIPHOTO B3aMMOJIEH-
CTBUSI CHMMETPHUYHBI, PaBHOAEUCTBYOIAs uX paBHa 0.

Jiis MoJeKyn, pacloNOKEHHBIX Ha MexX(}a3HOW MOBEPXHOCTH,
CUMMETpHS CHJI HapyIIaeTcs: MPUTSHKEHHE CO CTOPOHBI MOJIEKYJ Tasa
cabee TMPUTSHKEHUS CO CTOPOHBI MOJIEKYJN JKHAKOCTH. B pesyribrare
ACUMMETPUYHOCTH CHJIOBOTO IOJSI BO3HHMKAET PE3yJbTHPYIOIIAs CHIIA,
HanpaBJicHHast BHYTpb OoJiee TUIOTHON (GKUAKON) (ha3bl. DTy CHITy 4acTo
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Ha3bIBAlOT BHYTPEHHHUM JaBiICHHEM. UeM CHIIbHEee pa3lIndaloTcsl MexK-
MOJICKYJISIpHBIE B3aUMOJACHCTBHS B TpaHMYamux ¢aszax, TeM OoJiblie
BHYTpEHHee naBieHue. [ KHUIKOCTEeH Ha TPaHUIE C BO3LYXOM BHYT-
pEHHee JaBiieHue Benuko. Tak, mid Bogsl oHO cocTasuseT 1,5 - 10° Ia
(14 800 arm.). [Io3TOMY MJIOTHOCTH KameNbHBIX KUAKOCTEH MpaKTHYe-
CKH HE M3MEHSIETCS IIPH YBEIWYEHUN BHEITHETO MaBieHus. Takue Kn-
KOCTH Ha3bIBAIOT HEC)KUMACMBIMHU.

AugrocTs

Puc. 2. MesxkmoJieKyIsipHbIe B3aUMOJeHCTBUSA (pa3bl
HAa MOBEPXHOCTH pa3jena a3

HepeanuzoBanHas crnocoOHOCTh K B3aUMOJEHCTBHIO CO CTOPOHBI
onHOM n3 (a3 (B JAHHOM Cllydae ra30BOM) XapaKTepu3yeT CBOOOIHYO
MOBEPXHOCTHYIO 3HEPTHIO Ghros, KOTOPaAsi U 00YCIIOBIMBAET NMPOTEKAHNE
Pa3IMYHBIX TOBEPXHOCTHBIX IPOIIECCOB.

OOmiass MOBEpXHOCTHAsI 3HEPTUsl CHCTEMBI ONpeleseTcs IJIoLa-
JBI0 TIOBEPXHOCTH S U YJENbHOM MOBEPXHOCTHOW IHEpPrUel G, Ha3bIBa-
€MOW MOBEPXHOCTHBIM HATSKECHUEM:

Gios = GS, ©6)

Togsepxnocmnoe namsicenue — 3TO paboOTa TEPMOJMHAMHUYECKU
00paTUMOTO Tporiecca 0Opa3oBaHusl €IMHUIIBI IO HOBOW MOBEPX-
HOCTH TIpH MOCTOSIHHBIX TemnepaType 7, TaBJIEHUU p U COCTABE KHUIKO-
CTH.

s oOpa3oBaHuss HOBOW MeK(a3HON MOBEPXHOCTH HEOOXOIMMO
MEepPEeBECTH YacTh MOJEKYJd M3 00beMa >XHUAKOCTH B TOBEPXHOCTHBIN
CJIOM, 3aTpaTHB NP 3TOM paboTy NPOTUB BHYTPEHHETO JABJICHUS, CTpe-
MSIIIETOCs BTSIHYTh MOJIEKYJIBI TOBEPXHOCTHOTO CJIOSI BHYTPH (paskbl, T. €.
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Py

as | (7)
rie 0Aosp — TEPMOAMHAMHUYECKH OOpaTHMas paboTa; OHa OTPHIIA-
TENIbHA, TaK KaK COBEPIIACTCS HA/l CHCTEMOM.
Ipu p, T = const-0Aosp = dG,
rae G — cBoboaHast sHeprust [ nb0ca,

0'=d—G; dG = «dS.
ds

oc=-

HoBast moBepXHOCTh 00pa3yeTcsl TeM Jierde, 4eM MEHbIIE MOBEPX-
HOCTHOE HaTshbkeHue. Hampumep, o0pazoBaHue NMEHBI, COTPOBOKAAIOLIE-
ecsl pOCTOM Mex(pa3HON MOBEPXHOCTH, MPOTEKAET 3HAYUTEILHO Jierde B
pacTBopax MOIOIIMX CPEJICTB, YEM B YHCTOW BOJE, UMEIOIEH OoJblnoe
MOBEPXHOCTHOE HaTsDKeHHe. COrNIacHO MPUHIUIY MHHAMYMa CBOOOJ-
HOW 3Hepruw, Jrodas ¢aza CTPEMUTCS YMEHBIIUTh CBOIO MOBEPXHOCT-
HYI0 3Hepruro. [1o3ToMy TeKkydue CHUCTEMBI MPUHUMAOT POPMY C MH-
HUMAJILHOM MOBEPXHOCTHIO a3kl IPH 33JaHHOM 00beMe — opMy ce-
PpBL

Bcenencrue pa3npobaeHHOCTH M OOJBIION YIETbHON TOBEPXHOCTH
pasznena (a3 JUCIEpCHBIE CHUCTEMBI XapaKTEPU3YIOTCS 3HAYMTEIBHBIM
M30BITKOM TIOBEPXHOCTHOM YHEPTHUH.

YacTtuipl AUCHepCHON (asbl MMEIOT BBIPAKCHHYIO KPUBH3HY IO-
BEPXHOCTH, KOTOpasi BO3pacTaeT C YMEHbIICHHEM pa3Mepa dactuil. Hc-
KPHBIICHHE MOBEPXHOCTH pasjienia (a3 BHOCUT CYIISCTBEHHBIC W3MEHE-
HUS B TEPMOJIMHAMHYECKHE CBOMCTBA CHCTEMbI U 00yCIIOBIMBAET HEKO-
TOpbie BaKHBIE 3((HEKTHI, OTHOCSIUECS K YUCITY KaMWILISPHBIX SBIC-
Huil. Tak, n1aBjeHWe HACBIIIEHHOI'O Napa HaJi BOTHYTOW MOBEPXHOCTHIO
MEHBIIIE, YeM HaJI IUIOCKOM, T. €. HaJl BOTHYTO# MOBEPXHOCTHIO Map KOH-
JIEHCUpYeTCsl TP OoJiee HU3KOM JIaBJICHWU. B monuaucnepcHbIX cucte-
Max ra3 — XUJKOCTh (TyMaH) C TCUCHHEM BPEMEHHU HCUE3aI0T MEJIKHE
KallUIi M YBEIMYMBACTCS KOHIEHTPAIUsSI KPYIHBIX B pe3yjIbTaTe U30Tep-
MUYECKOW TIEPETOHKH.

W3zBecTHBI NBa crioco0a MOMyYeHUs! JUCTIEPCHBIX crcTeM. B ogHOM
U3 HUX TOHKO M3MEIbYaOT (JIUCIEPTUPYIOT) TBEPIbIC W XKUJIKHE Belle-
CTBa B COOTBETCTBYIOIIEH JIUCIIEPCHOHHON Cpejie, B IPYTOM BBI3BIBAIOT
o0Opa3oBaHHME YacTHUIl IUCIEPCHOW (pa3bl U3 OTACIBHBIX MOJIEKYJ WU
WOHOB.

MeToabl TONydeHHs IUCIEPCHBIX CHCTEM H3MelbueHHeM OoJiee
KPYITHBIX YaCTHII HA3bIBAIOT OUCHEP2aYUOHHbIMU. METOIbI, OCHOBAaHHBIC
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Ha 00pa30BaHUM YACTHIl B PE3yJIbTaTe KPUCTAUIN3ALMN UM KOHIEHCA-
IIUY, HA3bIBAIOT KOHOEHCAYUOHHBIMU.

Hucnepeayuonnwiii memoo

OTOT MeToa OOBEAMHSIET, MPEKIEC BCETO, MEXAaHHMICCKHIE CIIOCOOBI,
B KOTOPBIX MPEOAOJICHHE MEXKMOJCKYISAPHBIX CHJI M HAKOIUIGHHE CBO-
00AHOM MOBEPXHOCTHON SHEPIUHU B MPOLECCE TUCTIEPTHPOBAHUS IIPOUC-
XOAMT 3a CUET BHEIIHEH MEeXaHW4ecKOH paboThl Haja cucTteMoil. B pe-
3yJbTaTe TBEpAbIE TENa Pa3JaBIMBAKOTCS, UCTUPAIOTCS, APOOSATCS WIH
pacIeTuIsoTCS.

B naGopaTopHBIX U IPOMBILIUIEHHBIX YCIOBUSAX paccMaTpHBacMble
MPOIIECCHl MPOBOAST B APOOHIIKAX, JKEPHOBAX M MEIBHHULIAX PA3TUIHON
KoHCTpyKuuu. Hanbonee pacnpocTpaHeHBI IIApOBBIE MEJIBHHUIIBL. JTO
MOJIbIEe BpalIaloONIMecs: MWJIMHAPHI, B KOTOPBIE 3arpyKaloT H3MeJbuae-
MBI MaTepHajl U CTaJbHbIE WM KepamMudyeckue mapsl. [Ipu BpameHun
UWINHIAPA [aphl MepeKaThIBAIOTCS, UCTUPasi U3MeNbYaeMblii MaTeprall.
W3menbyeHne MOXET MPOMCXOAMTh M B pe3yibTaTe yAapoB mapos. B
IIAPOBBIX MENBHHIAX MOJYYal0T CHCTEMBI, pa3Mepbl YacTHIl KOTOPBIX
HaxoJATcsa B JOBOJIBHO IIMPOKUX mpenenax: oT 2-3 go 50-70 mkwm. Ilo-
JBIH TUITHMHIIP C IapaMu MOKHO MPHUBOAMTE B KPYTOBOE KOJIeOaTenbHOe
JBIDKEHHE, YTO CIIOCOOCTBYET MHTEHCUBHOMY APOOJICHHUIO 3arpy’KEHHO-
ro MaTepuaia Mo ACUCTBUEM CIIOKHOTO ABMIKCHUS N3MEIbYaeMBIX TEIl.
Takoe ycTpoiicTBO Ha3bIBa€TCS BUOPAIIIOHHON MENBHUTIEH.

Bonee TOHKOrO nUCIEPrUpoBaHUs JOOMBAIOTCS B KOJUIOUIHBIX
MEJIBHUIIAX Pa3JIMYHBbIX KOHCTPYKLUH, MPUHLIMI JEHCTBHUS KOTOPBIX OC-
HOBaH Ha Pa3BUTHU Pa3phIBAIONINX YCUIMN B CYCIICH3UH WM dMYJIbCHH
MOJI IEHCTBHEM LIEHTPOOESKHON CHIIBI B Y3KOM 3a30pe MEX.Iy Bpallaro-
mUMCsi ¢ OOJBIIOW CKOPOCTBIO POTOPOM H HETMOJBHKHOW YaCTBIO
YCTPOHCTBa — cTaTOpOM. B3BelIeHHbIe KPYITHBIE YaCTHUIIBI UCTIBITHIBAIOT
IIPU 3TOM 3HAYUTENBHOE Pa3phIBAIOIIEe YCHIIME U TaKMM 00pa3oM JucC-
MIEPTUPYIOTCSL.

BrIcOKOH AMCIIEPCHOCTH MOXHO JOCTHYb YJIbTPa3BYKOBBIM JIHC-
neprupoBanueM. Jlucneprupyroniee JCHCTBUE YJIBTPa3ByKa CBS3aHO C
KaBUTallMEH — 00pa30BaHUEM M 3aXJIONBIBAHUEM IIOJIOCTH B JKHUIKOCTH.
3axJIONbIBAHNE TIOJIOCTEH COMPOBOKAAETCS MOSBICHAEM KaBHTAIMOH-
HBIX YAapHBIX BOJH, KOTOpHIE M pa3pyllaloT MaTepHai. DKCIepHMEH-
TaJBHO YCTAHOBJICHO, YTO JUCIIEPCHOCTh HAXOJMUTCS B MPSIMOW 3aBUCH-
MOCTH OT YacTOTHI YJIbTPa3BYKOBBIX KosebaHuil. Oco0eHHO 3¢ deKTHB-
HO YJIbTPa3BYKOBOE JINCIIEPTUPOBAHUE, €CITH MaTepHall IPeIBaAPUTELHO
MOJBEPTHYT TOHKOMY H3MEJbUEHHI0. DMYJIbCHH, TIOJyUYCHHbIE YIIbTpa-
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3BYKOBBIM METOJOM, OTJIMYAIOTCS OJXHOPOAHBIM Pa3MEPOM YacTHUI JIUC-
nepcHOH (asbl.

IIpu npoOneHnu W M3MENbUEHUMM MaTepualbl paspyllaloTcs, B
NEPBYIO OYepelb, B MECTaxX MPOYHOCTHBIX Ne(PEKTOB (MaKpo- U MUKPO-
TpeumH). [loaTtoMy o Mepe u3MenbueHHUs IPOYHOCTh YaCTHILl BO3pacTa-
€T, YTO OOBIYHO HCIIONB3YIOT U CO3JaHusl Oojiee MPOYHBIX MaTepha-
70B. B TO ke Bpemsl yBeJM4eHHE MPOYHOCTH MATEPHAIIOB IO Mepe UX
U3MENbYCHUST BeleT K OONBIIOMY pacxoly SHEprWd Ha JalbHeiliee
qucriepruposanue. PaspylieHne MaTepuanoB MOXKET ObITh 00JerdeHo
npy Kcnonb3oBaHNH dpdexTa PeOunnepa — agcopOIIMOHHOTO TOHIKE-
HUSI TIPOYHOCTH TBEPABIX Tell. DTOT 3(PQEeKT 3aKioyaeTcs B yMEHbIIIe-
HHUHN HOBerHOCTHOﬁ OHEPTUU C IMOMOMIBIO IMOBCPXHOCTHO-AKTHUBHBIX
BemectB (ITAB), B pe3ynmbraTe uyero oOierdaercs neOpMHUpOBaHUE H
paspylueHie TBepAoro Tena. [ moHu3uTeNne TBEPAOCTH XapaKTEePHBI
Mayble KOJIMYecTBa, BbI3bIBarOImue ¢ ekt Pebunmepa m crenndud-
HOCTh JieiicTBus. Jlo0aBKM, CMaudMBalOUIUMEe MaTepHall, MOMOTAIOT Ipo-
HUKHYTh CpeAe B MecTa Ae()EeKTOB M C MOMOLIbI0 KalmWULIPHBIX CHII
Takxke obierdaroT paspyuieHue TBepaoro tena. [IAB He Tonbko cmo-
COOCTBYIOT pa3pylIeHUIO MaTepraia, HO U CTA0MIN3UPYIOT IUCIIEPCHOE
COCTOsIHUEC, TAK KaK, IMOKPbIBasA IMOBCPXHOCTH YACTHUI], OHU TEM CaMbIM
NPEMSTCTBYIOT OOPaTHOMY MX CIHMIIAHHIO. DTO TaKKe CIIOCOOCTBYET J10-
CTHIKEHHIO BBICOKOAMCIIEPCHOTO COCTOSIHUSI.

JucneprailiOHHBIM METOJOM JOCTUYb BBICOKOW JAHMCHEPCHOCTH
OOBIYHO HE YAacTcs. }II/ICHepCHBIMI/I CuCTeMamMu, IOJIy4a€MbIMU METO-
JaMHM JAMCIEPrUpOBaHMS, SBIISIOTCS MyKa, OTPYOM, TECTO, caxapHas
myzpa, Kakao (KpyTmka, HOpOIIOK), IOKOJaHbIe, TPaJIHHOBbIE, MapIH-
MaHOBBIE MaccChl, (PYKTOBO-ATOAHbIEC MIOPE, CYCHEH3HUHU, 3MYJILCHH, IIe-
HOOOPAa3HbIC MACCHI.

Konoencayuonmwiii memoo

B ocHOBe KOHJICHCAIIMIOHHOTO METO/Ia JIeXKAT MPOIECChl BO3HUKHO-
BEHUsI T€TEPOreHHON (a3bl U3 TOMOINCHHOM CUCTEMBI ITyTEM COSANHEHHMS
MOJIEKYJI, HOHOB WJIM aTOMOB. Pa3nuuaroT XUMHYECKYI0 U (PU3HYECKYIO
KOHJICHCALIUIO.

Xumudeckasi KOHJICHCAIIMSl OCHOBaHA Ha BBIJCIICHHN B Pe3yJbTaTe
XUMHYECKOH peakuu ManopacTBopuMoro BemiectBa. i momyuyenus
HOBOH (ha3bl KOJUTOMIHOM CTEHEHH AUCIIEPCHOCTH HEOOXOIUM H30BITOK
OJTHOTO M3 peareHTOB, MCIIOJIb30BaHNE Pa30aBICHHBIX PACTBOPOB, HAJIH-
Yyhe cTaduiIn3aTopa B CHCTEME.

[Ipu pusnueckoit KkoHAeHCAUMU HOBas (paza oOpa3yercsi B ra30BOH
WIN JKUJIKOH cpejie B YCIIOBHSX MEPECHIIIEHHOTO COCTOSIHUS BEIIECTBA.
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Konpencamnus npenmonaraer oOpa3oBaHre HOBOW (a3bl HA yXKe UMEIO-
LIMXCSI TOBEPXHOCTAX (CTEHKAaX COCyla, 4YacTUIAaxX IIOCTOPOHHUX Be-
LIECTB — AApax KOHJEHCAIUH) WM Ha TOBEPXHOCTH 3apOAbIIIeH, BO3HU-
KaOLIMX CaMOIIPOM3BOJBHO B pe3ylbTare (IyKTyauud MJIOTHOCTH U
KOHIIEHTpaIMil BellecTBa B cUcTeMe. B mepBoM ciyyae KOHJEHCAIMs
Ha3bIBa€TCsl TreTepOreHHO#, BO BTOpoM — romoreHHoul. Kak mpaBuiio,
KOHJIEHCAllMsl IPOMCXOIUT Ha MOBEPXHOCTHU SA€p KOHJEHCALUU W 3a-
poJblIeil OUYeHb MajbIX Pa3MEpOB, IOITOMY PEAKIIMOHHAS! CTIOCOOHOCTH
CKOHJICHCUPOBAHHOTO BEIIeCTBa OOJbIle, YeM Makpo(a3bl B COOTBET-
CTBUHU C ypaBHEHHEM KanmwursipHoW koHneHcauuu Kenbeuna. I[losTomy,
9YTOOBI CKOHJICHCHPOBAaHHOE BEIIECTBO HE BO3BPALIAJiOCh B IMEPBOHA-
qanbHy!0 a3y W KOHIACHCALMs IPOAoJDKagach, HEOOXOAMMO HAIU4HE
TIEPECHIILIEHUS B CCTEME.
Knaccugpuxayusa oucnepcnoix cucmem

JucnepcHble CUCTEMBI KIIaCCU(UIUPYIOT MO CIEAYOMIM IPH3HA-
Kam:

1. CteneHp IUCHEPCHOCTH;

2. ArperaTHoe COCTOSTHHE TUCTIEPCHOM (a3bl U TUCTICPCHOHHON
cpensl;

3. CTpyKTypHO-MEXaHUYECKHE CBOMCTBA;

4. XapaxkTep B3aUMOJEHCTBUS AUCTICPCHOM (ha3bl M IUCTIEPCUOH-
HOH CpeJibl.

Knaccugpuxayusa no cmenenu oucnepcrocmu

B 3aBucuMoOCTH OT pa3MepoB YaCcTHII Pa3IU4al0T BEICOKOIMCIEPC-
HBIE, CpPeHEeINCIIEPCHBIC U TPy0OUCTIepCHBIE CHCTEMBI (Tadm. 1).

Taomuua 1
Kuacc Pasuep Aucnepc- [Tpumeps
Y4aCTHI], M HOCTb
BbICOKOIUCTIEPCHBIE 10°-107 109107 Tunposonu,
(KOJUTONTHBIE CHCTEMBI) a’p030IIH
PactBopuMbIit
CpenHenucnepcHsie 107-10 107-10° kode, caxapHas
nysipa

I'py6omucrepcHbie bosee 107 Menee 10 Kpymst
HcTtunHbIE pacTBOPHI Memnee 107
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VY aenbpHas MOBEPXHOCTh YacTHUI] AUCTIEPCHON (Da3bl MaKCHMalbHa B
BBICOKOJMICTIEPCHBIX CHCTEMaXx, MPH MEpexoje K cpenHe - u rpybomuc-
MIEPCHBIM CHCTEMaM yZelbHas IOBEPXHOCTh yMeHbmaeTcs (puc. 3). [lpu
pasmepe yactui MeHee 10™ M IIOBEpXHOCT pasjena MexIy YacTULEH 1
cpeno mcuezaeT, 00pa3yroTcs MOJEKYISAPHBIE WM HOHHBIE PaCTBOPHI
(MCTUHHBIC PAaCTBOPHI).

[To pazmepam yacTuil AucriepcHON (a3bl OAMH U TOT K€ MPOIYKT
MOJKET OTHOCHTBCS K pa3jMYHBIM AHMCIIEPCHBIM crucTeMaM. Hampumep,
YaCcTUII MIICHWYHOW MYKH BBICIIETO COPTa HUMCIOT  pa3Mmep
(1-30)10°M™, T. €. MyKa 3TOro cOpTa OJHOBPEMEHHO MPUHAIIEKUT
K CpeHeANCIIEPCHON 1 TpyOOAUCIIEPCHOM crcTeMaM.

E 0y

3 5B

By g%

~|EAE | EEl AL

= |
= |
|
|

Puc. 3. 3aBucHMOCTD yae1bHOM MOBEPXHOCTH OT Pa3MepoOB YaCTHI]

Knaccugpurayusa no acpecammomy cocmosnuio

HucniepcHast Gasza U JUCIIEpCHOHHAS Cpejia MOTYT HAXOJIUThCS B
m000M U3 Tpex arperatHbix coctostauii: TBepaoM (T), xuakom (K) u
ra3zoobpazunom (I).

Kaxgas mucnepcHas cuctemMa MMeeT CBOe 00O3Hau€HHE W Ha3Ba-
HUE: B YHCIIUTENE YKa3bIBACTCS arperaTHOe COCTOSHHE JTUCIIEPCHOM (a-
3bl, B 3HAMEHATENE — TUCTIEPCUOHHON cpeasl. BO3MOXKHO BOCEMb BapH-
AHTOB JIMCIIEPCHBIX cucTeM (Tadu. 2), mockonbKy cuctema [/I" He Moxer
OBITH TETEPOTEHHOM.
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B o0mem ciydyae Bce BBICOKOAUCIIEPCHBIC KOJUTOMIIHBIC CUCTEMBI
Ha3bIBAIOT 3045MmuU. K CIOBY 307b TOOABISIOT MPHUCTABKY, XapaKTepU3y-
IONIYIO JUCIIEPCHOHHYIO cpeny. Ecnmu mucriepcnoHHas cpena TBepras —
KCepo30.iu, JKuaKas — au0304u (TUAPO30IIN), Ta3 — AdPO30.U.

[ToMUMO TIPOCTHIX TUCIEPCHBIX CHUCTEM CYIIECTBYIOT M CIOXKHBIC
TUCTICPCHBIE CUCTEMBI, KOTOPBIE COCTOAT U3 TpeX U Oonee das.

Tabmuma 2
JucnepcroH- Hucnepcuas | JucnepcHas HasBanue cucTemsl,
Has cpena ¢aza crucTeMa TIPUMEPHI
Kommonnnoe cocrosame
r r T A
HEBO3MOYKHO
JKunxue aspo3oiu: TyMaH
r K KT A P yMaH,
JIe30/I0paHT

TBepaple a3p030J11, HOPOIL-
KHU: IIblJIb, AbIM, CaXapHas
1" T T/]" > it ] p
nyzapa, Kakao MOpoUIoK,
CyX0€ MOJIOKO

[TeHbl, ra30BbIC IMYIIHCHH:
X r 'K ra3upoBaHHas BOJa, TUBO,
reHa (MMMBHAS, MBLUTbHAS)

OMYIIBCHH: MOJIOKO, Maiio-
K K WK y I

3051, CyCIeH3UHU: 30711 Me-
TaJIJIOB, €CTECTBEHHBIE BO-
X T T/K ’
JIOEMBI, KaKao TepToe, rop-
4uIa

TBepable NeHbL: IEM3a, I1e-
T r /T HOIDTACTHI, CHIp, XJIeO, Mo-
PUCTHIN IIOKOTIA, 3ehHp

KanuisipHble CHCTEMBI:
T K K/T P
Macio, ppyKTOBBIC HAUMHKH

T T T/T CriaBel METaJUIOB, Aparo-
IOCHHBIC KAMHU
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Hanpumep, Tecto mocne 3ameca TpeACTaBIsSeT COOOH CIOXKHYIO
JHCTIEPCHYIO CHCTEMY, COCTOSIYIO U3 TBEPAOH, KUAKOH U razoobpas-
HOW (pa3. Ee moxHO mpencraButh kak cucremy tuma T, I', XK/T. 3epna
Kpaxmalna, YacTHYKd 00O0JI0YeK 3epHa M HaOyxXIlue HepacTBOPUMBIE
Oenku CcoCTaBIISAIOT TBepAyIo (asy. B HecBsA3aHHOW BOJie PacTBOPEHBI
MUHEpaJbHble M OpPraHWYecKHe BellecTBa (BOJIOPACTBOPHMEIC OCIKH,
JICKCTPHUHBI, caxapa, colld U Jip.). YacTh HEOrpaHUYEHHO HaOyXaroIux
0enkoB 00pa3yeT KOJUIOWAHBIC PacTBOpHI. [IpHCYTCTBYIONIMIA B TecTe
JKUP HaxXOJUTCS B BHJE Karenb. ['a3000pa3Has cpeia odpasyercs 3a cuer
3axBara My3bIpbKOB BO3AyXa IPH 3aMece U B polecce OpoKeHusI.

JluciepcMoHHOM Ccpe/lof IIOKOJIAIHOM MacChl SBJISIETCA KakKao-
Maclo, a TUcrepcHas ¢aza COCTOUT U3 YACTHIL CaXapHOW MyAPBI U Kakao
TEPTOro, TO €CTh INOKONaJHAas Macca 0e3 HATOJHHUTENsS MPeICTaBIseT
co0oii cioxnyto qucnepcHyto cuctemy T, T/ K.

K CHnoXHBIM JHUCHEPCHBIM CHCTEMaM OTHOCSTCS MPOMBIIIICHHBIE
a’po30IIK (CMOT), COCTOSIIITUE W3 TBEPJOW M XKHUAKON (a3, pacrpeneieH-
HBIX B Ta3000pa3HOM cpejie.

Knaccugpurayus no cmpykmypro-mexanuieckum ceoticmeam

Pasnuuarot c60600H00UCnEPCHbIE U CE53HO0UCNEPCHBIE CUCTEMBI,

B cBOOOIHOAMCIIEPCHBIX CUCTEMAaX YaCTHIBI AUCIEPCHON (a3bl He
CBSI3aHBI JIPYT C JPYTOM U CBOOOJHO NEPEMEIIAIOTCS TI0 BCeMY 00beMy
CHCTEMBI (JIM030JIH, pa30aBICHHbIC CYCIICH3WU U SMYJIbCHUH, a3pPO30JIH,
NPaKTHYECKH BCE CBITYYHE MOPOIIKU H JIp. ).

B CBSI3HOAMCIIEPCHBIX CUCTEMaX YacTHUIIBI AUCIIEPCHOM (a3bl KOH-
TaKTHUPYIOT JPYr C JPYyroM, o0pasys Kapkac, COOOMIAIONIUI THM CH-
CTeMaM CTPYKTYPHO-MEXaHUUECKUE CBOWCTBA — MPOYHOCTh, YIPYTOCTh,
TUTACTHYHOCTD (TeH, CTYJHH, TBEPbIC IMCHBI, KOHIICHTPUPOBAHHBIC
OMYJBbCUHU U Jp.). CBA3HOAMCIIEPCHBIC MUILEBBIE MACCHI MOTYT OBITh B
BHUJIE TIOJYNPOIYKTOB (TECTO, MSACHOM (hapIiin) WIIM TOTOBBIX MPOIYKTOB
MUTaHUs (TBOPOT, CIMBOYHOE MAcJIo, XallBa, MapMea/l, IIaBJIECHbIN CBIP
U T. I.).

Knaccugpurayus no xapaxmepy 63aumooeticmsus. OucnepcHol ga-
3bl U OUCNEPCUOHHOU CPedbl

Bce aucriepcHble CUCTEMbI 00Pa3yIoT 1B OOJIBIIME TPYIIIbI — JIUO-
(buibHBIC ¥ THOPOOHEIE:

Juogunvusie (cudpogunvHvie) MUCTIEPCHBIE CHCTEMBI XapaKTEpH-
3YIOTCSI CYILIECTBEHHBIM MpeobalaHieM CHJI IOBEPXHOCTHOTO B3aMMO-
JCWCTBUS JIUCHIEPCHON M TUCHEPCHOHHOW (a3 HaJ KOT€3MOHHBIMHU CH-
AaMu. VIHBIMH CIIOBaMHM, 3TUM CHCTEMaM CBOMCTBEHHO BBICOKOE CPOJ-
CTBO JUcCIEepcHOW (pa3bl U AMCHEPCHOHHON Cpeabl W, CIEeIOBATENbHO,
HU3KHE 3HAYCHUS MMOBEPXHOCTHOU dHEprur Guos. OHM 00pasyroTcs ca-
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MOTIPOU3BOJIBLHO W TEPMOJUHAMUYECKH yCTOWuMBBEL. CBOWCTBA JIHO-
(UIBHBIX TUCIIEPCHBIX CHCTEM MOTYT MPOSIBIIATH PACTBOPHI KOJUIOW/-
HbIX [IAB (MBII2), pacTBOPBI BRICOKOMOJIEKYJIISIPHBIX cOeIMHEHuH (6e-
KOB, TIOJINCAXaPUIOB), KPUTHYECKHE IMYJIbCHH, MUKPOIMYJIbCHH, HEKO-
TOPBIC 30JTH.

Jluogobuwvie (cudpoobrvie) — CUCTEMBI, B KOTOPBIX MEKMOJICKY-
JIIPHOE B3aUMOJICUCTBHME YACTHIA — CPEla HEBEIMKO. Takue CHCTEMBI
CUHTAIOT TEPMOJMHAMHUYCCKH HEYCTOWYMBBIMU. [ MX 0Opa3oBaHuUs
HEOOXOIUMBI ONpe/Ie/ICHHbIC YCIOBHS M BO3/cicTBHE M3BHE. [ yBe-
JIUYEHUS YCTOWYMBOCTH B HHUX BBOJAT CTAOMIM3aTOPHI. BONBIIMHCTBO
MUIIEBBIX TUCTIEPCHBIX CHCTEM OTHOCSTCS K THO()OOHBIM.

BOl'lpOCbI U 3a4aHUA AJIA 3dKPEIJIEHUA MaTepUuaJia

1. Ha3oBuTe xapakTepHble MPU3HAKU OUCHEPCHBIX CUCTEM. UTO
SIBIISIETCSL IUCIIEPCHON (a30i W AMCIIEPCHOHHON CPEelol B CIIEIYFOIIUX
CHCTEMax: MOJIOKO, XJ1€0, MaliOHe3, CIMBOYHOE Macllo, TeCTO?

2. Kakumu mapamerpamu XapaKTepH3YIOT CTETIEHb Pa3IpoO0IIeHHO-
cTH aucnepcHbix cucteM? Kak m3aMensercs ynesnbHasi IOBEPXHOCTh MpU
IpoOIeHNH TUCTIEpCHON (a3bi?

3. Paccuuraiite yaeabHyO MOBEPXHOCTH (B M*/M®) KPHCTAILIOB Ca-
xapa KyOuueckoit popMsl ¢ JIMHOM pebpa 2 M.

4. Jluametp Karejb Macjia B COycax 3aBHCHUT OT criocoba HX MpH-
rorosienus. [Ipu py4HOM B30aiTHIBAHUM OH coCTaBiseT 27> 10-M, a mpu
MaIlMHHOM TiepemeniuBanun — 4° M. Onpenenure JUCIEPCHOCTh H
YIENBHYIO MOBEPXHOCTH (M?/M?) Kamenb Macia s KakIoro Ciydas.
Caenaiite BBIBOA O BIMSHUM pa3Mepa YacTUI[ Ha YIEIbHYIO ITOBEpX-
HOCTb.

5. Ompenenute yAeIbHYIO NOBEPXHOCTH >KUPOBBIX LIAPHUKOB M HX
KOJMYECTBO B 1 Kr MOJIOKa KUPHOCTHIO 3,2 %. JlnamMeTp KUpOBBIX IIa-
pUKOB paBeH 8,57 M, IIIOTHOCTH MOJIOYHOTO kHpa 900 Kr/m?.

6. Kakopa mpuyrHa BO3HMKHOBEHHUSI U30BITOYHONW MOBEPXHOCTHOM
3Hepruu?

7. Uto Takoe MOBEPXHOCTHOE HATsDKeHHE? B Kakux eauHHUIIaX OHO
nsMepsiercsi? HazoBure (GakTophl, BIUSIONINE HA TIOBEPXHOCTHOE HATS-
KEHUE.

8. IlpuBenute HW3BEeCTHBIE CHNOCOOBI MONYyYEHHS AWCHEPCHBIX CH-
creM?

9. Ilo xakuM HpU3HAKaM KJIACCH(UIMPYIOTCS AUCIEPCHBIE CHUCTE-
Mb1? IlpuBenuTe KiacCU(pUKALMIO AUCHEPCHBIX CHUCTEM IO CTENEeHU
JHCIIEPCHOCTH U arperaTHOMY COCTOSHUIO (a3.
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10.ITo kakoMy MpHU3HAKY TUCTIEPCHBIC CHCTEMBI JCIAT Ha JTHO(00-
Heie U uoduabHble? Kakumu cBoiicTBamMM 00JIAAIOT 3TH CHUCTEMBI?
IIpuBeauTe MpuMeEpHI.

1.2 ®aKTOpBHl, B/IMAKOLIYE HA CKOPOCTh
XMMHYEeCKHX peaK i

OcHoBHBIE (DAKTOPBI, BIHMSIOMINE HA CKOPOCTh XMMHUYECKHX pPeak-
WM, - 3TO KOHIIEHTPALUs PEearupyonrx BeIIecTB, TEMIIEpaTypa, HalH-
4pe KaTaau3aropa.

Konuentpanus. YBennueHue KOHIEHTPALUH B3aMMOJICHCTBYIO-
KX BCHICCTB — OJJUH M3 CaMbIX PACIIPOCTPAaHCHHBLIX IMMPUCMOB MHTCHCH-
(UKanuyu MpoueccoB. 3aBUCUMOCTh CKOPOCTH XHMMHYECKHX PEAKIHi OT
KOHIICHTPAIMHU OTPEJeIIeTCs 3aKOHOM AeicTBUs Macc. COTaacHO 3TOMY
3aKOHY CKOPOCTb XHUMHUYECKOU peakiH MpsSMO MPOTOpIHOHATBEHA MPO-
U3BEJICHUIO KOHIIEHTPANUIl pearnpyronIux BEIIECTB B CTENCHHU, PaBHON
CTEXHOMETPUIECKOMY KO3 (dHUIIMEHTyY, cTosmeMy mepen (HopMyIon
BCIIECCTBA B YpPaBHCHUMN PCAKIIUU. HaHpI/IMep, B IIPOM3BOACTBC IIATOKU
JUTSL PeaklMi HEeUTpalnu3aliy XJIOPOBOAOPOTHON KUCIOTHI KapOOHATOM
HATpHUs CKOPOCTH MOXKET OBITh BHIYMCIICHA 110 YPABHEHUIO:

2HCI + Na,COs = 2NaCl + H,0 + CO; . (8)
v=K- C;i

Cl Nar)COs

3aKoH AeHCTBUS Mace B OOIIEM BUIIE:
v=K-C"-C" , 9)
a b
riae K — ko3¢ hunueHT nponopunoHanbHOCTH, KOTOPBIH HHAUE HA3bIBa-
€TCs1 KOHCTAaHTOW CKOPOCTH PEaKLIMH;
Ca u Cp — KOHIIEHTpAIHS BEUIECTBA a M b, yUaCTBYIOIUX B XUMUYE-
CKOH peakIuy; n ¥ m - CTEXHOMETPUIeCKHe KO3 PUITMESHTHI

Ecmu npunsite, uto C, 1 Cp= 1, T0o v = K, T.e. KOHCTaHTa CKOPOCTH
peaKkMM YKMCIECHHO paBHA CKOPOCTH PEaKLUMU MpU KOHLEHTPAaLUU pea-
TUPYIOIIMX BEUIECTB, paBHOM equHuLe. KOHCTaHTa CKOPOCTH 3aBUCUT OT
MIPUPOJIBl PEATUPYIOIINX BELIECTB, TEMIIEPATYPhl, HATMUYUSA KaTalnu3aTo-
pa ¥ He 3aBUCHUT OT KOHLICHTPAlMU BELIECTB, YYaCTBYIOLIUX B XUMUYE-
ckoi peakuuy. KoHCTaHTa CKOPOCTH PEAKLUMU IIPU TAHHOM CKOPOCTH U
TEMIIEpaType NOCTOSIHHA.
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g onpeneneHusi KOHCTAHT CKOPOCTH PEaKLUU B 3aBUCUMOCTH OT
MOJIEKYJISIDHOCTH M TOpPAJKa pPEaKLIHUU BBIBEJEHBI COOTBETCTBYIOIINE
(hopmyIBL.

MonekynapHOCTh PEAKIMH ONPEAENIAETCS YUCIOM MOJIEKYJH, ydacT-
BYIOILMX B 3JIEMEHTAPHOM AaKT€ XMMHYECKOro B3amMmojeiictus. Ecnu
JUIsL 3TOTO TpeOyeTcs OfHA MOJIEKyJa, TO PeaKlUH Ha3bIBAIOTCS MOHO-
MOJIEKYISIpHBIMU. [IprMepom Takol peakiy MOXKET CIY>KUTh PeaKIus
paznoxenust CaCO;3 mox AelcTBHEM BBICOKOM TeMIlepaTypbl U 00KH-
re U3BECTHSAKA B N€YaX Ha CBEKJIOCAXapHBIX 3aBOJIAX:

CaCOsz;= CaO + CO,

Peakiuu mpu y4acTuu IBYyX MOJEKYJ Ha3bIBAIOTCS OMMOJICKYIISIpP-
HBIMH, TPeX - TPUMOJICKYJSIPHBIMU. DTO MOTYT OBITH MOJIEKYJIbI OJTHOTO
WM pa3HbIX BellecTB. Peakuuss B3aMMOJEHCTBUS XJIOPOBOAOPOIAHOM
KHCJIOTBI C KapOOHATOM HATpHs, MPHUBEICHHAS BBIIIE, SBISICTCS TPH-
MOJIEKYJISIPHOM.

[Topsimok peakuuu - 3TO CymMma MOKa3aTele cTerneHeld Mmpu KOH-
LIEHTpalUAX BELIECTB B YpaBHEHUHU 3aKoHa JeicTBus Macc. CKOpOCTb
peaxkyy MepBoro MmopsaKa MpornopLUroHaibHa KOHLEHTPALUU B TIEPBOH
CTEIIEHH, CKOPOCTH PEAKLUIl BTOPOr0 U TPETHETO MOPSAKOB IPOIOPLH-
OHAJIbHBI COOTBETCTBEHHO KOHLIEHTPAIMAM BO BTOPOI U TpeTbel crerme-
HU. OIHAKO MOPS/IOK PEaKIIMd MOXKET OBITh HMKE €€ MOJEKYISPHOCTH,
€CIIM KaKoe-TM00 BEIIeCTBO HAXOAUTCS B M30BITKE M MOITOMY €ro KOH-
LEHTPAILUIO0 MOYKHO MTPAKTHYECKH CUNTATh HEU3MEHHOM.

TemnepaTypa - BaxxHBIH (PaKTOp, ONPEACISIONINI CKOPOCTh PEaK-
tuy. C MOBBILIEHHEM TEMIEPATyphl CKOPOCTh PEAKIMK BO3PACTAET, YTO
CBSI3aHO C YBEJIMYEHUEM KOHCTAHTBI CKOpOCcTH peakunu. CornacHo mpa-
sty Bant-T'opda, nosenmenue temmepatypsl Ha 10°C yBenmuusaer
CKOpOCTb peakuuu B 2-4 pasza (B cpeqHeM B 3 paza). ITO MpaBUIIO MPH-
OMKEHHO M NPUMEHHMO K PEaKUUsAM, IPOTEKAIOIIUM B 00IacTH TeM-
nepatyp ot 0 10 300°C u B HEGOIBIIOM TEMIIEPATYPHOM MHTEPBAJIE.

XapakTep BIUSHHS TeMIIEpaTypbl U KOHIIEHTPAIUK pearupyronux
BEIIECTB Ha CKOPOCTh XUMUYECKUX PEAKIIUH MOXKHO OOBSICHUTH TEOPHEH
AKTUBHBIX CTOJKHOBEHHMH. COIIaCHO 3TOM TEOPUU XMMHUYECKOE B3aUMO-
NefiCTBHE MEXITy MOJIEKyJaMH BO3MOXHO TOJBKO TPU MX CTOJKHOBE-
HUH, OJJHAKO K XMMUYECKUM PEAKLUUAM MPUBOAAT 3((PEKTUBHBIE CTOJK-
HOBEHMSI, T.€. B PEaKLHUIO BCTYNAIOT HE BCE CTAJKHMBAIOIIUECS MOJIEKY-
JIBI, @ TOJNBKO T€ MOJIEKYJBI, KOTOpPBIE 00J1a/1al0T ONPENEIEHHON SHEPTH-
eii, M30BITOYHOM 10 CPaBHEHUIO CO cpemHel. MoeKymbl, obmagaronue
TaKOU SHeprueil, Ha3pIBalOTCS AKTUBHBIMU. M30bITOUHAS SHEPTUs MOJIe-
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KyJ1 Ha3bIBaCTCS SHEPTUCH aKTUBAIIMM U 3aBHCUT OT MPUPOJBLI BCTYyIA-
IOIMX B PEAKIUIO BEIIECTB.

Jns mpoTekaHWs XHMHUYECKHX PEaKIMii HEeOOXOJMMO pa3opBaTh
BHYTPUMOJIEKYJIIPHBIE CBS3HM B MOJIEKYJIaX pearupyroninx BemecTs. Ec-
JIU CTAJIKMBAIOIIUECS MOJIEKYJIBI 001aIat0T OOJIBIION YHEPTHEH U €€ JI0-
CTaTOYHO I pa3pbiBa CBS3CH, TO peaKIus IOWIET; eCITU DHEPTUS MO-
JIEKyJI MEHbIIIE HEOOXOAUMOM, TO CTOTKHOBEHHE Oy1eT Hed((heKTUBHBIM
Y peakus HE OUAET.

[Ipu TOBBIIICHUH TEMIIEPATYPhl KOJHUYECTBO AKTUBHBIX MOJICKYJI
YBEIMYMBAETCS, YMCIO CTOJIKHOBEHHH MEXTy HHMH BO3pPAcTaeT, B pe-
3yJbTAaTE YETr0 PacTeT CKOPOCTh peakiuu. C yBelmnYeHneM KOHICHTpa-
IIUU PEarupyroux BEIISCTB OOIIee YMCIO CTOIKHOBEHUH, B TOM YUCIIC
3(()eKTUBHBIX, TaK)Ke BO3PAcTaeT, B PE3YyJIbTaTe YBEIMYUBACTCS CKO-
POCTh PEaKIIHH.

KaTaau3zaTop - 3T0 BeecTBo, KOTOPOE PE3KO U3MEHSIET CKOPOCTh
peakiuu. B mpHCyTCTBUM KaTaIN3aTOPOB PEAKIIMHA YCKOPSIOTCS B THICS-
YH pa3, MOTYT MPOTEKATh MPH O0JIee HU3KUX TeMIIepaTypax, 9To IKOHO-
MUYECKH BHITOIHO. Bennko 3HaueHWe KaTanu3aTopoB B OPraHHMYECKOM
CHUHTE3€ - B MPOIECCaX OKHUCICHHS, THIPUPOBAHUS, JECTUIPUPOBAHUSA,
ruapaTanuy 1 ap. Uem akTHBHEE KaTallu3aTop, TeM ObICTpee UAyT KaTa-
TUTHYECKUE peakiuu. Katann3atopbl MOTYT YCKOPSTh OJHY PEaKIIHIo,
TPYIIy PeaKI|il Wi PeaKIUy Pa3HbIX TUIIOB, T.€. OHU 00J1aJal0T UH/IH-
BUJyaJbHOW WJIM TPYIIOBOH CHEHM(DHUUYHOCTHIO, a HEKOTOPhIC M3 HUX
MIPUTOJTHBI JUTsl MHOTHX peaknuid. HanpruMep, HOHBI BOOPOAA YCKOPSIOT
peaxiuu ruapon3a OeIKoB, Kpaxmaia H JPYyTUX COeTUHEHHH.

CyliecTByIOT KaTalUTUYECKHE PEaKIMH, B KOTOPBIX KaTaau3aTo-
POM SIBIISIETCS OJIUH W3 TIPOMEKYTOUHBIX WIIM KOHEUHBIX MPOAYKTOB pe-
aKnuu. DTH Peakliy UIYT C MaJoi CKOPOCTHIO B HAYAILHBINA TIEPUOJ] U
C BO3pacTarouleil - B MOCIETYIOLIUH.

Karanmzaropamu ciry’kaT NpPEeUMMYIIECTBEHHO METAJUTBI B YHCTOM
BHJIe (HUKEIb, KOOAIBT, JKeJIe30, TUIATHHA) U B BUAC OKCHIOB WIIH COJICH
(coenmuHeHUS Keye3a, MarHus, KaJIbIFsl, MeIu u T.11.). Heopranmaeckue
KaTajgu3aToOPbl TEPMOCTAOMIbHBI M PEaKIMH ¢ HUMH IPOTEKAIOT MpPHU
CpPaBHUTEIHHO BBICOKUX TEMIIEpaTypax.

Hanuumne nocTopoHHUX BELIECTB B Cpele, INie MPOTEKAET peaKius,
BIIMSET Ha KaTAJIN3aTOp MMO-Pa3HOMY: OJHHU HEUTPAJbHBI, APyTUe YCHITU-
BalOT JICMCTBUE KaTaIU3aToOpa, TPEThH €ro OCIAOISIOT WM TOJaBIISIOT.
BemecTBa, oTpaBisronne Karaanu3aTop, Ha3bIBAIOTCS KaTATUTHYCCKUMH
SITAMH.
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B 3aBucHMOCTH OT TOrO, HAXOOUTCS KaTalnW3aTop B TOH ke dase,
YTO U pearupyrolue BeuecTsa, Oyayun paBHOMEPHO PacHpeaeICHHbIM
B PEaKLUHMOHHOHN cpelie, WM 00pa3yeT caMOCTOATENbHYIO (a3y, TOBOPAT
0 TOMOT€HHOM WJIM T€TepOreHHOM KaTanuse. B rereporeHHOM KaTanuse
pearupymoIye BenecTBa, Kak MpaBuilo, HAXOAATCS B KHUIKOM HJIH ra30-
00pa3HOM COCTOSIHMHM, a KaTaJu3aTop - B TBEPIOM, MPHU 3TOM peaKIus
MpoTeKaeT Ha rpaHule AByX (a3, T.e. Ha MOBEPXHOCTH TBEPJOrO KaTa-
nmu3aropa. Hampumep, kaTanutudeckasi peakuus THAPUPOBAHUS KHPOB
TpexdaszHas: karanu3aTop (METAJUIMYSCKUI HUKEIh) 00pa3yeT TBEPIYIO
¢a3zy, Bomopoa - Ta3000pa3Hylo, a KHUp - KUIKyI0. [losToMy B ganHOM
ClIy4ae peub UJIET O TeTEPOr€HHOM KaTaju3e.

[Ipu rereporeHHOM KaTaim3e OOINBIIOE 3HAYEHHE HMEIOT CII0CO0
MOJTyYEHHUS KaTaln3aTopa, YCIOBHS MPOBEACHUS MpoLecca, COCTaB MpH-
Mecelt u 1.1. KarammuzaTopsl HOMKHBI 00NafgaTh 3HAYUTENFHOW CEJeK-
TUBHOCTBIO, aKTUBHOCTBIO M COXPAHATh 3TH CBOWCTBA UINTEIHHOE Bpe-
ML

Hnst Toro, 4ro0bl OOBSICHUTH MEXaHM3M I'OMOT€HHOI'O KaTaju3a,
MOJB3YIOTCS TEOpUEH MPOMEXKYTOUHBIX coeauHeHuil. [lpu BHeceHumM
KaTaJn3aTopa peakuusl NPOXOAUT 4Yepe3 HECKOJbKO MPOMEXYTOUYHBIX
CTaguii, TPeOYIOIMX MEHbLICH YHEPTUU AKTHUBALMH, YEM NpsIMas peak-
st 6e3 KaTaau3aTropa, 4To MPHUBOAUT K KOJOCCAJIBLHOMY BO3PACTaHUIO
CKOPOCTH PEaKLHUH.

MenseHHBIH Ipoliece, HapuMep, PeaKuus

A+B=AB,

B IIPUCYTCTBUH KaTanu3aropa K mporekaer B 1Be cTaanu:
A + K= AK (mpomMexxyTouHOE COeIMHEHNE ),

AK+B=AB+K

Kaxnas u3 sTHX craguil uaer ¢ Majod >HEprueil akTUBALUU H,
clieIoBaTeIbHO, ¢ OONBIION ckopocThio. KaramuzaTop obpasyer mpome-
JKyTOYHOE COEIMHEHUE, KOTOPOE MPU B3aUMOICHCTBUU C APYTUM Belle-
CTBOM PETEHEPUPYET KaTaInu3aTop.

MHorue roMoreHHble peakiuy KaTalu3upyoTcsa ASUCTBUEM HOHOB
H" 1 OH". K TakuM peakiiusiM OTHOCSTCS MHBEPCHS Caxapo3bl, THIPOIIN3
CJIOKHBIX 3(HUPOB, B TOM YHUCIIC KUPOB. VIOHBI METAJIJIOB KaTaJIU3UPYIOT
peaKIy OKHUCIICHUS, TUApoiIn3a. HanmpuMep, Menb KaTaau3upyeT OKHC-
JICHUE aCKOPOMHOBOW KHCJIOTHI, MOITOMY OOOpYIOBaHME JUIsS IEepepa-
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0OTKHM TUIOIOB U OBOIIEH HEJIb3s M3TOTABJIMBATH U3 MEJH U €¢ CIUIABOB.
OKucIieHre THUINEBBIX KHPOB YCKOPSETCS O] ISHCTBUEM WOHOB MEJIH,
JKeye3a, MapraHiia, Mo3TOMY KHUPbI HEJb3sl XPAHUTh B METAJLTHYCCKOM
Tape.

OCHOBHBIM HEIOCTATKOM T'OMOTCHHOTO KaTaju3a SBISETCS TPYI-
HOCTh BBIJICTICHHSI KaTallM3aTopa W3 KOHEYHOH cMecH (PKUAKOCTH WIIN
rasa), B pe3yJbTaTe 4ero 4acTh ero 0€3BO3BPATHO TEPSETCs, a MPOIYKT
3arpsi3HsAETCS WM. [ eTepOreHHbI KaTalu3 He CTpajacT dTHM HeIocTaT-
KOM, YTO CITy>KUT OJTHOW M3 BaXKHEUIINX MPUYUH €ro OOJNBIIOro pacipo-
CTpaHCHHUs] B MPOMBIIIICHHOCTH. JTOT BHJ KaTalHu3a COMPOBOXKIACTCS
o0pa3oBaHMEM MPOMEXYTOUHBIX coeanHeHui. OHU (opMHUpPYIOTCS Ha
OTJCNBHBIX YYaCTKaX MOBEPXHOCTH KATAU3aTopa B TaK Ha3bIBACMBIX
AKTUBHBIX [IEHTPAX, 3aHUMAIOIIMX HEOOJBIIYIO YaCcTh €r0 MOBEPXHOCTH.
Ecnu akTUBHBIE HEHTPHI OJIOKHPOBAThH, HANPUMEpP, KATATUTHYCCKUMU
AAaMHi, TO KaTaJn3aTop TEPACT CBOIO aKTUBHOCTL. I[J'IS[ YBCJIHUYCHUA 110~
BCPXHOCTH H, CJICAOBATCIbHO, KOJMYCCTBA aKTHBHBIX HCHTPOB KaTallu-
3aTOpa ero W3MeNp4atoT. YToOBl KaTanu3aTtop He YHOCHIICS TOKOM Tasa,
€ro HaHOCST Ha WHEPTHBIM HOCUTENb C Pa3BUTON MOBEPXHOCTHIO (CHIIHU-
KareJb, acOECT, MeM3y H T.IL.).

BONBIIMHCTBO KATATUTUYECKUX PEAKIUN IMOJNIOKUTENBHO, T.C. B
NPUCYTCTBHH KaTajau3aTropa UX CKOpOCTh Bo3pactaeT. OJHAKO BCTpeva-
€TCs OTPUIATETHHBIA KaTaTN3, KOTJa KaTallu3aTop 3aMeUIsIeT CKOPOCTh
peakiuu. B JaHHOM cliydyae KaTaau3aTtop Has3bIBAIOT MHrHOUTOpOM. Ec-
JI HHTHOUTOP TOPMO3UT MPOIECC OKUCICHHUS, €r0 HA3bIBAIOT aHTHOKHUC-
JIUTENIEM WK aHTHOKCHIAHTOM.

Bonpochsl /15 3aKpelJieH|sl MaTepurasia

1. Kak BauseT MOBBIIIEHHE TEMIIEPATYPHl HA CKOPOCTh XUMHYE-
CKoM peakuuu?

2. Kakum 3aKOHOM Ompe/eNnseTcs: 3aBUCMOCTh CKOPOCTH XUMHUYE-
CKHUX peaKUud OT KOHLEHTpaLuu?

3. OOBSACHUTH TEOPHIO AKTUBHBIX CTOJIKHOBEHHSI.

4. BrusHue KaTaau3aTOPOB HA CKOPOCTh XUMUYECKHIX PEAKIIUH.

5. HenoctaTtku roMOreHHOr0 KaTajln3a.

6. Kak BIUAIOT MOCTOPOHHHUE BELIECTBA B CpElle HAa NMPOTEKAaHUE
peakmn?

7. UTo Takoe TOMOT€HHBII U TeTepOreHHBIN KaTann3?

8. Uewm ompeznenseTcss MOJIEKYISIPHOCT PEAKIINHU?

9. Yro Takoe OTpULIATEIbHBIN KaTaIn3?

10. Kak onpeaenuTs KOHCTAaHTY CKOPOCTH XUMUYECKUX pEaKkIui?
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1.3 depmeHTBI

@DepMeHTBl — 3TO OCJIKOBBIC MOJIEKYJIbI, CHHTE3UPYEMBbIE >KUBBIMU
KJICTKAMH.

B xaxnol kieTke MMEITCS COTHH Pa3iuuHbIX (pepMeHTOB. C HX
MOMOILBI0 OCYILIECTBIIIIOTCSI MHOTOYMCIICHHBIE XUMHWYECKHE PEaKIHH,
KOTOpBIE MOTYT C OOJBLION CKOPOCTBIO MATH NPH TeMIeparypax, HoA-
XOIAIINAX JJIA TaHHOTO OpraHW3Ma, TO eCTh B mpenenax oT 5 °C mo 40
°C. YToOBI 3TH peaKITuy IPOTEKATH BHE OpraHU3Ma ¢ TOH JK€ CKOPOCTHIO
noTpeOoBaIuCh OBl BHICOKHE TEMIIEPaTYPhl M pe3Knue M3MEHEHHS YCIIO-
BUH. JI1s KIETKH 3TO 03Ha4yaso Obl rbelnb, Tak Kak Bes paboTa KIETKU
CTPOUTCS TakuM 00pazoM, YTOOBI M30eXaTh JIOOBIX CKOIBKO-HHOYIb
3aMETHBIX N3MEHEHUH B HOPMAJIBHBIX YCJIOBHUAX €€ CyIIECTBOBAHUA.

Takum 00pa3oM, MOXKHO CKa3aTh, YTO (DEPMEHTHI — 3TO OHOJIOTHYE-
CKHE KaTaJIM3aTOpPhl, TO €CTh BEIIECTBA, KOTOPHIE YCKOPSIOT OMOXHUMHU-
yeckue peakun. OHE abCOMOTHO HEOOXOAMMEI, IOTOMY 49TO 0€3 HUX
peaKyy B KJIETKE MPOTEKaIH Obl CITUIIKOM MEIJICHHO.

Tepmun “d@epment” (ot mat. fermentum — 3akBacka) ObUT MIPEAJIO-
»keH B Hayasie X VII Beka romnanackum ydeHsiM Ban ['enbMoHI0M.

Buonornueckue karanuzatopsl (T.e. PepMEHTHI) XapaKTepU3yIOTCs
CIIEAYIOIIMMHU OCHOBHBIMH CBOWCTBAMHU:

1. BnusiHre Ha CKOPOCTh XMMUYECKOW peakiuu: (epMEHTHI YBEIIU-
YMBAIOT CKOPOCTh XMMUYECKOH PEaklnu, HO CaMH NPU 3TOM HE pacxo-
TYIOTCSI.

2. CrnenuduyHoctb neiicTBus pepMeHToB. B KieTkax oprannzMa
npoTekaeT 2-3 ThIC. peakUuid, Kakaas M3 KOTOpbIE KaTalu3UpyeTcs
ornpeneneHHbIM (pepmenToM. CrneunpuuHocTs AeHCTBUS (epMeHTa —
3TO CIIOCOOHOCTh YCKOPSITh MPOTEKAHUE OJHOM OIPEICIICHHON PEaKIuH,
HE BIIUSISI HA CKOPOCTb OCTAJIbHBIX, 1aKe OYEHDb MOXOXKHUX.

3. AKTHBHOCTH (EPMEHTOB — CIIOCOOHOCTH B Pa3sHOM CTENEeHU
YCKOPSITh CKOPOCTh PEaKIIUH.

Hecmotps Ha 00JbIlIOe KOJMYECTBO M pa3HooOpasue (HEepMEHTOB
BCEX MX IO OCOOEHHOCTSAM CTPOEHHUSI MOJIEKYJ MOXKHO pa3/eiHuTh Ha 2
TPYMIIBL: TPOCTHIE OENKH U CIIOXKHbIE OEIIKH.

VY cnoxHBIX (pepMEHTOB MOMHUMO OEIKOBOM YacTH MMeeTcs 100a-
BOYHas Tpymnmna HeOeNIKOBOH Mpupoasl — KopakTop, HapUMep, MHOTHE
BUTaMUHBL. B MoJieKyje 0THOKOMIOHEHTHOTO OeJika BRIAEISIOT OCO0YIO
YacTh, MPEJCTABISIIONIYI0 COOOH YHHKAIbHOE COYETAHWUE HECKOIBKUX
AMHHOKHCIIOTHBIX OCTATKOB, PACTIONATAIONINXCSI B OTIPEICIIEHHON YacTh
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0enkoBoil MoJieKyJbl. Ee Ha3bIBarOT aKTMBHBIM IIEHTPOM (epMeHTa, KO-
TOPBIA B3aUMOJACHCTBYET C MOJIEKYJOH cyOcTpata ¢ oOpasoBaHHEM
(hepMeHT-CyOCTpaTHOTO  KOMIUIeKca. 3areM QepMeHT-CyOCTpaTHBIH
KOMIUIEKC pacrajgaercs Ha epMEeHT U MPOAYKT (TIPOTYKTHI) PEaKITUH.

[Mockonbky Bce (hepMEHTHI SBISIFOTCS OCIKaMHU, UX aKTUBHOCTD
HaunOoJiee BeNrKa Ipu (PU3HOTOTHYECKH HOPMATIbHBIX YCIOBHUIX:

1. BonemuHCTBO (hepMeHTOB Hambojiee akKTHBHO paboTaeT
TOJILKO TIPH OIpeJeNICHHON Temneparype. [Ipy MOBBINICHHN TEMITepaTy-
PBI 10 HEKOTOporo 3HadeHus (B cpeaneM A0 50° C) katanuTHuecKas ak-
THBHOCTH pacteT (Ha Kaxaelie 10° C CKOpPOCTh peakIMH IOBBIMIACTCS
npuMepHo B 2 paza). [lpu t Beimie 50° C 6enok moasepraeTcs AeHaTypa-
WU M aKTUBHOCTH (DePMEHTA TIa/1aeT.

2. Kpome Ttoro, ansi xaxxaoro QepmeHTa CyIecTBYeT OITH-
MallbHOE 3HaueHWe pH, mpU KOTOPOM OH MPOSBISET MAKCUMAIbHYIO
AKTHUBHOCTb.

3. Ha cxopocTth peakiu BIUsSET TakKe KOHIIEHTPAs Cyo-
CTpaTa U KOHIIEHTpalus (hepMeHTa.
4. Bce ¢epMeHTBI BRICOKOCTIEITU(UYHBI K CBOEMY CYOCTpaTy H

KaK MPaBHIO, KATAM3UPYIOT TOJBKO OAHY BIIOJIHE OMpPEIEICHHYIO pe-
aKIHIO.

Knaccudukanus pepmenron

CretnnaHOCTh PEPMEHTOB OTIpeIeTsIeT UX KiacCu(UKauio, B
OCHOBE €€ JISKUT THIT KaTATU3UPYEMbIX PEaKIHid.

B 1961 roay cnenuanbHOH KOMHCCHEH MEKIYHAPOIHOIO OMOXHU-
MHUYECKOTI'0 COI03a ObLIa MpeaioKeHa CUCTeMaTH4eckas HOMEHKIIaTypa
tdepmenToB. DepMeHTHl ObUTH TOApa3/AeieHbl HA 6 TPYNI B COOTBET-
CTBHH C OOIIUM THUTIOM PEAKIUH, KOTOPYIO OHH KaTanu3upyroT. Kaxmbrii
(hepMEeHT TONYYWJI CHCTEMaTHYeCKOe HAaNMEHOBAaHHE, TOYHO OIHCHIBA-
Iolllee KaTan3upyeMylo UM peaknur. OIHAKO, TOCKOIbKY MHOTHE U3
9THX CUCTEMATHYEeCKUX Ha3BaHWH OKa3aJMCh OYEHb JJIMHHBIMU U CIO0XK-
HBIMH, KaXJOMy (epMeHTy ObLIO MPHCBOEHO pabodee Ha3BaHUE IS
MOBCEAHEBHOTO YIOTPEOICHHS.

Pabouee Ha3BaHWE CKIIAJIBIBATIOCH U3 HA3BaHUs CyOCTpaTa, THIIA Ka-
TAM3UPYEMOH PeaKIiy U OKOHYAHHSI — a3a.

Hanpumep: Jlakrat + geruaporeHusanus + aza = JakTaTAeTUIpo-
reHasa

Haspanus ¢pepMeHTOB peaCcTaBIeHBI B Ta0nuIe 3
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Taoauna 3

I'pynmna

Karanuzupyemas peaxuus

Oxcunopenykrassl. 480 pepMEeHTOB,
GoutbILast poJib B SHEPTETHIECKUX
nporeccax

KartanusupyeT peakiiuy OKUCICHUS —
BOCCTAHOBJIEHUSI, IepeHoc aToMoB H
u O UM 37eKTPOHOB OT OAHOTO K
JIPYTOMY.

Tpancdepass

IlepeHoc onpeneneHHbIX TPYIIIBI
aTOMOB OT OJTHOTO BEILIECTBA K JIPy-
romMy

T'unpomnaszer. 460 hepMeHTOB, K HUIM

OTHOCSITCS IMIIEBapUTEIbHBIE (ep-

MEHTBI, BXOJISIIHE B COCTaB JIN30COM
M IpyTUX OpraHouI0B, II€ OHH CIIO-
coOCTBYIOT pacnany 6oiee KpYIHBIX
OMOMOJIEKYJI Ha IPOCTHIC

Peakiuu TuIpoIIH3a, TIPH KOTOPBIX U3
cyOcTpara 00pa3yroTcs IBa MPOIyKTa.

JInazsl. 230 GpepMeHTOB, yIaCTBYIO-
IIUX B PETYJIAIMSIX CHHTE3a U pacmajia
MIPOMEKYTOYHBIX IIPOAYKTOB OOMEHa

DepMEHTHI, KATATH3UPYEMbIC PEak-
LMK pa3phiBa CBs3eid, B cyOcTpare 6e3
[PHUCOCANHEHHUS BOJBI UITH OKHUCIIE-
HUsI.

Uzomepasker. 80 pepmerToB

DepMeHTHI, KaTaIH3UpPYONIie Ipe-
BpallleHUs B IIpeJieax OJHOM MoJie-
KyJIbl, OHU BBI3BIBAIOT BHYTPHUMOJIC-
KYJISIDHBIE IEPECTPOUKHU.

JIuraser (cuaTeTassr) (oxono 80 dep-
MEHTOB)

Karanusupyemoe coeaunenue 2-x
MOJIEKYJI C HCIOIb30BAHUEM dHEPTUH

(hocdaTHOU CBI3H, CONPSIKEHO C pac-
nagom ATO.

Bonpocsl /15 3aKpelJieH|sl MaTepurasia

1. Ha ckonbko Tpynmn pasjeneHsl pepMeHThI?
2. Kaky1o ()yHKIHIO BBITIONHSIOT GEPMEHTBI U3 TPy OKCHAOPE-

IyKTas?

3. Ilpu KakuX ycJIOBHUSX BEJIMKAa aKTUBHOCTH ()ePMEHTOB?

4. Kakoii pepMeHT KaTaau3upyeT peakluy pa3pbiBa CBSI3eH, B CyO-
cTpare 0e3 MPUCOCAMHEHHS BOJBI MIIN OKUCIICHHS?

5. Knaccudukanus pepmeHTOB

6. Uro takoe kodakrop?
7. CsoiicTBa (hepMeHTOB?

8. Kak ckianpiBaeTcs Ha3BaHue hepMeHTa?
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1.4 HBepTHBIH caxap

Caxapo3a ¥ TpPOAYKTH €€ THAPOIHM3a OTHOCATCS K ONTHYECKH
aKTUBHBIM BEI[ECTBaM, 4YTO OOYCIIOBIIEHO HaJHMYWEM B HX MOJEKY-
Jlax aCHMMETPUYHBIX aTOMOB yriepoza. PacTBOphl TakMX COEIWHEHUMN
CIOCOOHBI TTOBOPAYMBATh IUIOCKOCTH TOJSIPU30BAHHOTO CBeTa. Pac-
TBOPBI Caxapo3bl MOBOPAYMBAIOT IUIOCKOCTh IMOJSPHU30BAHHOTO CBETA
BIIPABO, a MPOAYKTHI MOJHOTO THUIPOIM3a Caxapo3bl — BIEBO. Takum
00pa3oM, TIpaBOBPAIIAOIIAN PacTBOP caxapo3bl MOCe THAPOJH3a Ipe-
BpallaeTcs B JieBOBpamaroniuii. Tak kak JeBoe BpalleHHE (PYKTO3bI
CWJIbHEE MPABOT0 BpAIlCHUS TIIOKO3bI, a MPH pacrajie caxapo3bl oOpa-
3YIOTCSl DKBUMOJICKYJIIPHBIC BEIIECTBA 00OMX MOHOCAaXapuioB, TO IO-
Jy4aromiascs CMeCh MX, TaK Ha3bIBaGMbIM MHBEPTHBINA caxap, oOyajgact
JICBBIM BpAIIICHUEM, T. €. 0OPATHBIM 110 CPABHEHHUIO C UCXOHBIM Bpallle-
HUeM caxaposbl. OTcIofa U MPOUCXOAUT TEPMUH MHBEPCHS], YKA3bIBAIO-
M HA 00paICHHE ONTUYCCKON ICITCIBHOCTH.

W3MeHeHne HampaBieHUs yIVIa MOBOPOTa IUIOCKOCTH MOJIApU3a-
IUU HasbiBaeTcad uMHBepcuei. Ilosromy ruaponns caxapos3bl Ha3bIBAKOT
WHBEpCHEH, CMeCh IKBUMOJIEKYISAPHBIX KOJMYECTB TITFOKO3BI U GPYKTO-
3bl — HMHBEPTHBIM CaxapoM, a BOJHBII pacTBOp HMHBEPTHOIO caxapa
Ha3bIBAIOT HHBEPTHBIM CUPOIIOM.

WNuBepcust TPOCTHUKOBOTO caxapa MOXKET ObITh BBI3BaHA KHCJIOTa-
MU wid pepMeHTOM caxapa3oi. KucioTHas MHBEpCUS MPOTEKAET IO
THITY MOHOMOJICKYJISIPHBIX PEAKITU, U U3yUYCHHUE €€ MOCIY)KHIIIO B CBOE
BpeMsI MCXOJHOM TOYKOW JUISl Pa3BUTHs KUHETUKH XUMHUYECKOH peak-
uui. Tak Kak CKOPOCTh KUCIOTHOM MHBEPCUM HAXOAUTCS B MPSMOH 3a-
BHCHMOCTHU OT KOHLeHTpanuu H-HOHOB, TO ompezeneHne CKOpoOCTH UH-
BEPCUU MOXKET CIYKUTh OJHUM U3 METOJOB OMNPEIECICHUS AKTUBHOM
peakuuu. VIHBEpTHBIN caxap HAXOAUT NPUMEHEHHE B KAUECTBE Cyppora-
Ta Mena (MCKYCCTBEHHBIN Me/T) U B KOHAUTEPCKON MPOMBIIIIIEHHOCTH.

WuBeptHEI cuporn 00nafaeT aHTHKPUCTAIUIM3AIMOHHBIMU U BIIa-
TOCBSI3BIBAIOIIMMHU CBOMCTBAMU, YTO YBEIIMYUBAET CPOK XPAHECHUS U3JIE-
Uil 6e3 motepu kauectBa. Kpembl, caxapHasi OMajKa W JIp. U3ZCIus,
W3TOTOBIICHHEBIE C WCIOJb30BAHMEM WHBEPTHOTO CHPOIIA, HE 3acaxapu-
BafOTCS B TIpoliecce XpaHeHusl. IHBEpTHBIN CHPOIT MOYKHO HCITOJIB30BaTh
BMECTO: KYKYpPYy3HOT'O CHPOIIa, KOHIUTEPCKOH TIIFOKO3bI, KIICHOBOTO CH-
pora, MaToKH!.

IMpu rupponmsze caxapo3bl MOJA JACUCTBHEM KHUCIOT WM (dep-
MeHTa B-ppykrodypaHo3uaassl 00pa3yeTcs CMeCh PaBHBIX KOJUYECTB

D-rmroko3er 1 D-¢pykTo3bI:
C12H22011 + H20 = C¢H 1206 + CsH120e.
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WMHBepTHBIN CcUpON MOJYyYarOT, MOABEPras KUCIOTHOMY THIPOJIH-
3y 80 % pacTBop caxapa B Teuenue 20...30 mun npu remneparype 90 °C
C TIOCIEYIONUM OXJIaXKIEHHEM pacTBopa 10 65 °C m HelTpannzanmei
KHCJIOTBI PacTBOPOM COJbl. MIHBEPTHBIA CHPOI JIOMKEH MMETh ciabo-
KHCIIYIO PEaKITHIO.

BOl'lpOCbI AJIA 3aKpEeIVICHUA MaTepHruajaa

1. YTo BXOAMT B COCTaB HHBEPTHOTO cupona?

2. Yro Takoe wHBEPCHUS?

3. Kakue cBoiicTBa mpruoOpeTaeT MPOAYKT IMOCIE MPOBEIECHUS
UHBEpcUU?

4. 154 Kakux Lienee NpUMEHIOT HHBEPTHBIH cuporn?

5. Kak nonmy4arot uHepTHbIN cupomn?

6. OT KaKuX (PaKTOPOB 3aBUCUT CKOPOCTH KHCIOTHOW MHBEPCHUN?

1.5 OpraﬂonenaneCKaﬂ Oll€eHKa Ka4YeCTBa ITMBa

[MuBo sBnsieTcs cnabOaIKOrOJIbHBIM IEHUCTHIM HAIUTKOM. I 7aB-
HEHIIMMM TOKa3aTesIMM KauecTBa MHBA KaK HAIUTKa SIBISIOTCS MPO-
3padHOCTh, LIBET, BKYC, apOMaT, XMeJieBas ropedb, MeHooOpa3oBaHMUe.
Bce a1 cBolicTBa 1MBa ONpenessioT B MPOLIECCE NETyCTalHH.

Herycranus (ot snar. degusto — npoOyr0 Ha BKYC) — OIlCHKa IMHBa
MIPU MTOMOIII OPTaHOB YyBCTB (3peHUs, OOOHSIHHS U BKyca), T.€. OpraHo-
JIEITUYECKUM ITyTEM.

Jlerycraunio npoBOAAT B XOPOLIO NPOBETPUBAEMOM ITOMELICHUH C
temneparypoii 18...25 °C, Bo3yXx KOTOPOro J0JKEH OBITH YHUCT U CBO-
00/1eH OT MOCTOPOHHUX 3amaxoB. Temreparypa n1uBa JOJKHA ObITh paB-
Ha 1242 °C. B nepByro ouepep NpoOyIOT CBETIOE MIUBO MO BO3PACTAIO-
el KOHIEHTpAalUH HayaJbHOTO Cycja, a 3aTeM B TOM K€ MOpsIKe
TEMHOE ITUBO.

Ha perycranmu nuBo oneHuBaeTcs 1Mo 25-0aJIbHOW CHUCTEME 0
CIIEYIOIUM OPraHOJENTHUYECKUM TI0Ka3aTelsiM: IMPO3payHOCTh — 3
Oamia; mBeT — 3; BKyC —5; XxMeneBas ropedsr — S5; apomaT — 4; MEeHO-
obpazoBanue — 5 OAIIOB.

besynpeunsie apoMaT W BKYC, COOTBETCTBYIOIIUE JAHHOMY THITY
NMBa oleHUBaroTCs 22...25 OajuiaMu; MMBO XOPOIIEro KayecTBa OLCHH-
Baercs 19...21 OajiaMu; MUBO YJIOBJIETBOPUTEIILHOTO KayecTBa MMEET
oueHky 13...18 0aiioB; HEYJOBIETBOPUTEILHOTO KauecTBa MMEET 00-
it 6ann 12 u MeHee.
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L{eemnocms nusa onpedensiom 6 n1abopamopuu nepeo oe2ycmayu-
eu

Ilpospaunocms - 3TO CBOWCTBO KHUJKHX MPOJYKTOB, OIpeaesse-
MO€ CTEIEHBIO MPOITyCKaHMs CBETA Yepe3 CIOM JKUAKOCTU ONpeseseH-
HOW TOJIIMHBI M 3aBUCHIIEE OT KOJMYECTBA M LBETA MEXaHMUYECKUX
B3BELICHHBIX BellecTB (MyTH). Hanntok HanuBaroT B 6okai Ha 1/3 00b-
ema. [lomHMMAIOT 3a HOXKY M pacCMaTpHBAlOT MHBO B INPOXOJAIIEM
CBETE, IMOCTAaBUB CTakaH MEXAYy IJ1a30M M HCTOYHHUKOM cBera. Of-
HOBPEMEHHO 00pallaloT BHUMAaHWE HA BBIIEICHUE MYy3bIPHKOB JHOKCH-
Ja yriepojaa W pazinyaroT OOMJIbHOE WIIM MEAJICHHOE BBIJCIICHHE ITY-
3bIPHKOB.

Bxyc u apomam. Kaxnplii copT nuBa HMEET CBOU BKYCOBBIE
ocobeHHOCTH. B cBeTnbIX coprax muBa mpeoliafaeT TOHKAas XMeneBas
ropeyb, KOTOpasi COYEeTaeTCs C eBa YJIOBUMBIM BKYyCOM coiofa. Takoe
IIHBO BBI3BIBACT NPUSITHOE OLIYIIEHUE XMEJIEBOM ropeyu. TeMHOe IHBO
XapaKTepU3yeTCs IPKO BBIPAKEHHBIM COJIOJOBBIM BKYCOM M apOMaToM,
OHO MOJKET OBITh CIaJKOBATHIM.

Jns ompenenenust apomara u3aenre B OOKayie cierka mepeMelln-
BAIOT BpalIaTeNIbHBIM JBIKCHHUEM, 00XBATUB JIAZJOHBIO HIKHIOK YacTh
Ookana, Kak Obl MmojorpeBasi Uzaeinue TerioM JagoHd. Clerka mpHoT-
KpBIB POT, HECKOJIBKO Pa3 BTSATHMBAIOT HOCOM BO3IYX M BBIJBIXAIOT €TO.
Bkyc ompenensior, npoOysi MUBO HEOONBIIMMHU TIOTKaMH. B mepByro
ouepeab YCTaHABIMBAIOT, XapaKTEPEH JM BKYC M apoMaT AJsl AaHHOTO
TUIIA MMBA, a 3aT€M — MUMEETCS JH B MCCIEAYEMOM IHBE ITOCTOPOHHUMA
npuBkyc. Crenyer OTiaM4aTh HENPUSATHYIO PE3Kyl0 Topedb OT CBOM-
CTBEHHON MNHBY HOpMajbHOM xmeneBod ropeud. HopmanbHbIl BKyC
NHUBa XapaKTEPU3yeTCs TEM, YTO HU OJWH U3 KOMIIOHEHTOB HE BBIAEIIS-
€TCsl PE3KO CPeIr OCTATbHbIX.

Ilenoobpasosanue. IlenooOpa3oBaHHE OLIEHUBAIOT IO TMEHOCTOM-
kocTH. Ilos MeHOCTONKOCThIO (YCTOMUMBOCTHIO) TIOHUMAIOT BpeMs (CeK
WIM MHH), TPOIIEAIIee C MOMEHTa BO3HUKHOBEHHUS MEHBI A0 e€ MoJ-
HOT'0 paszpylieHus. Xopouasi MeHOCTOMKOCTh MPOSIBISETCA MPU JOCTa-
TOYHOM HACBIIIEHUU THBa JUOKCHIOM YIJIepoJa M HAJIWYUHU TOBEPX-
HOCTHO-aKTHBHBIX BEIIIECTB, MOHIKAIOMIMX ITOBEPXHOCTHOE HATKE-
HUE MEXIy My3bIlpbKaMH Ta3a M JKHUAKOCTHIO. BemiecTBa, moBbImIa-
IONIME BS3KOCTh NHBA (BBICOKOMOJICKYJISIPHBIE OCIIKH, XMEJeBble Be-
IeCTBa), JIETKO 00Opa3yloT OO0OJOYKY BOKPYT MOJHUMAIOIIMXCS ITy-
3BIPBKOB Ta3a U CIIOCOOCTBYIOT CO3JIaHHMIO CTOWKOM meHsl. ['ycras u
CTOMKasl IIeHa SIBJIAETCS MPU3HAKOM XOPOILEro KayecTBa IH1Ba.

[lenooGpa3zoBanue oOnpeAessIoT B OTAEIBHOM mNpode B LWIMH-
IpudeckoMm crakaHe BbicoToM 105...110 MM ¢ BHYTpEHHUM JIUaMET-
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pom 70...75 mm. CrakaH yCTaHaBIMBAIOT Ha IUIOMAAKY Jaboparop-
HOTO IITaTHBAa, a HAJ CTaKaHOM 3aKPEIUISIOT KOJIBIO Ha CTOWKE IITa-
THBA TaK, YTOOBI BEPXHUH Kpail ero HaXOIUJICsS Ha PACCTOSIHUM 25 MM OT
BEpXHEro Kpas crakaHa. |Ipum HanmmBe MHBa B CTaKaH TOPJIBIIIKO Oy-
TBUIKH JIOJDKHO OIMPaThCS Ha KOJBIO INTaTHBA TaK, YTOOBI IMHBO
HaTOJHSJIO CTaKaH CIIOKOWHO M JIFJIOCH B IeHTp. Hanmme mpekpamaror,
KOT/Ia BEpXHSISI TIOBEPXHOCTh IIEHBI CPaBHAETCS C KpaeM cTakaHa. JIu-
HEUKON OMNpenenstoT pacCTOSHUE OT PE3KOW JIMHUHU pasjielia «IeHa-
MUBO» [0 BEPXHET0 Kpas CTaKaHa, yCTAaHABJIMBAas BBICOTY TIEHBI B
MWUIAMETpax. B MOMEHT OKOHYaHUsI HaJluBa BKIIOYAIOT CEKyHIOMED.
Cnamanue meHsl ¥ 00pa3oBaHUE HA MOBEPXHOCTH TOHKOM IJICHKH CUH-
Tal0T KOHIIOM OIbITa. DTOT MOMEHT OTMEYaloT 10 CEKyHAOMEpY, CTOM-
KOCTb IICHBI BBIPAKACTCA B MUHYTAX, OKPYIJIAA HOJIy‘ICHHI:Iﬁ pe3yabTaTt
JI0 TIEPBOTO 3HAKa MOCTIE 3aIsTOH.

[TomydenHbie HaOMIOIEHNUS 3aITUCHIBAIOT B MIPOTOKOI JETYCTAllUNd U
OIIEHWBAIOT OIPEJEICHHBIM YHCIOM OaioB, KOTOPHIE IOTOM CyM-
MHUPYIOT 10 BCeM TNokazarensM. Kaknplii oOpaserr muBa OIICHHUBAET-
cs IO cpeaHeapu(pMETHIECKOMY YHCTY OaJlIoB.

Ecmu npu onenke oOpasia muBa XoTs OBl OJMH W3 TOKa3arenel
BKyca (IIOJTHOTa BKyca M XMeJieBas Tropeub) OIEHEH AETyCTaTOpoM
KaK YJOBJICTBOPHUTCIIbHO, TO AAXXC INPHU NPOUYMUX OTIMYHBIX U XOPOUINX
OLIeHKax OO0l 0ayl o JaHHOMY 00pa3ly BBIIIE YOBIETBOPUTEIHHO
(18 GaIoB) AETYCTaTOPOM HE CTABHUTCH.

[Ipu omeHKe «HEYAOBIETBOPHUTEIBHO» XOTSA OBl MO OJHOMY U3
MoKasaTteield BKyca AETyCcTaTop CTaBHUT 3a JaHHBIA oOpaszer muBa 00-
YO OIIEHKY «HEYIOBJIETBOPUTENHHOY (12 Oaos).

Bonpocsl 4151 3aKpenJieHls MaTepuasia

1. KakoBsI ycioBHS ¥ IOPSAAOK MTPOBEACHUS IETYCTaIH TTHBa?

2. Kakoii opraHojienTHYeCKU OKa3aTesIb KAUeCTBA MMUBA SIBISIETCS
rpeo0agarommum?

3. HazoBure 0aimioByo OlleHKY KayecTBa NHBa.

4. Kakoil 1oka3aTeiab OICHHBAIOT IO INEHOCTOMKOCTH, YTO MOHH-
MaloT 0] IIEHOCTOHKOCTHIO?

5. CxompkuMmu OallaMH  OIIGHMBAeTCs Oe3yNmpedHblil apomaT U
BKyC muBa?

6. Kak mposiBisieTcs xopoiasi eHOCTOMKOCTh nrBa?
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2 OPTAHU3AILIMA CAMOCTOATE/JIBHOM PABOTHI

2.1. MeToauka HannucaHusA pedepara

Pedepar - camocrosiTensHas HayYHO—HCCIEeNOBaTENbCKas padoTa,
T/Ie aBTOP PAacCKpBIBAET CyTh HCCIETyeMON MpoOJIeMbl; MPUBOAWT pas-
JIMYHBIE TOYKU 3pEHUS, a TaKKe COOCTBEHHBIE B3IJISIBI HA HEe.

Heckoibko HE:

- pebepar HE xomupyer nocimoBHo kauru u ctathu U HE siBsiercs
KOHCTIEKTOM;

- petbepar HE mumetcs mo ogromy uctounnky u HE siBisiercs no-
KJI1aJ10M;

- pedepar HE moxer ObITH 0630pOM JUTEPATYPHI, T.€. HE paccKa-
3BIBAET O KHUTAX.

B pedepate coOpaHHbIi 110 TEME MaTepUal CUCTEMATU3UPYETCS U
o0o0maercs. Pedepar COCTOUT M3 HECKOJIBKUX YaCcTEH:

* TUTYIIbHBIN JHCT (0hopMIisieTcs 1Mo TpeOOBaHUSIM yIeOHOTO 3aBe-
JICHNSA);

e OrJIaBJICHUE (COAepKaHue) TpeOyeT HAaIUUUsS HOMEPOB CTPaHUI
Ha KaXIbIiA pa3aen pedepara;

* BBEZICHHE;

* OCHOBHAsI 4aCTh, COCTOSIIAS U3 TJ1aB;

* 3aKITIOUCHHE;

¢ CITMCOK UCTIOJIb30BAHHOM JINTEPATYPHI.

Bo BBeeHNN 00BSICHIETCS:

. rmouemMy BbIOpaHa Takas TeMma, 4YeM OHa BakHa (JINYHOE OTHO-
IIeHne K TeMe mpolseme), 4eM OHa aKTyalilbHa (OTHOIICHHE COBPEMEH-
HOro ofmiecTBa K 3Toi Teme (mpobiemMe), Kakyr KyJIbTYPHYHO WIH
HayYHYIO IIEHHOCTh MPEACTaBIseT (C TOUYKU 3PEHHUS HCCIEIOBaTENeH,
YYEHBIX);

e  Kakas JUTepaTypa HCIOJNB30BaHA: HWCCIIECIOBAHHS, HAYyYHO
MIOMyJISIpHAs JIMTepaTypa, yueOHas, KTO aBTOp;

* U3 Yero cocTtout pedepar (BBeIeHHE, KOJ-BO IJIAB, 3aKIIOYE-
Hue, npuinoxenus. Knume: «Bo BBenennn nokasana uzest (uenb) pede-
pata. ['naBa 1 nocssieHa.., Bo 2 riase ... B 3akmodenuu chopmyaupo-
BaHBI OCHOBHEIE BBIBOJIEL. ..»).

OcHoBHast yacTh pedepara COCTOMT M3 HECKOJBKUX pa3/eioB,
MOCTETIEHHO PacKphIBAOIIMX TeMy. Kax bl U3 pa3aenoB paccMaTpHBa-
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€T KaKyr—JHM00 M3 CTOPOH OCHOBHOH TEMBI. YTBEPKIACHHUS MO3UIIHIA
MOJKPEIUISIIOTCS.  AOKA3aTeIbCTBAMH, B3STHIMH W3 JIUTEPaTyphl (LHUTH-
poBanwue, ykazanue 1udp, ¢pakros, onpenenenus). Ecin qokazaTenscTBa
3aMMCTBOBaHBI Y aBTOPA UCTOIB3yEMOM JTUTEPATYPhl — 3TO OPOPMIIIET-
Csl KaK CCBIJIKA Ha HCTOYHHUK M UMEET MOPSIKOBBIM HOMeEp.

Ccpiikd 0(OpMIIIIOTCST B KBaJPAaTHBIX CKOOKax HOMEpPOM JIMTe-
paTypHOIro UCTOYHHKA B CIIUCKE JUTEpaTyphbl. B KoHIIE Kaxmoro pasne-
Jla OCHOBHOW YacTh oO0s3aTenbHO Qopmynupyerca BboBoa. (Kimmre:
«Takum o00pazoMm,.. MOKHO cJenaTh 3aKJIOUEHHUE, 4YTo... B wurore
MO>KHO TIPUITHU K BBIBOIY»)

B 3akmiouenun (04eHb KpaTKo) GOPMYNIHPYIOTCS OOIIME BBIBOJBI
[0 OCHOHOW TeMe, TEepPCHEeKTHBBI Pa3BUTHSA HMCCIEIOBAHUS, COOCTBEH-
HBI B3TJSII HA pEIIeHWE MpoOJeMbl M Ha TO3WIMH aBTOPOB WC-
MOJIb3YEeMOH JMTEpaTyphl, O CBOEM COTJIACUM WJIM HECOTJIacuu C HU-
MH.

CrrcoK MUTepaTyphl COCTABISIETCS B MOPSIKE IUTHPOBAHUS B KOH-
e pedepara Mo onpeAeIeHHBIM MpaBuiaM (CMOTPH MPEABIIYIYIO TTa-
BY).

Jransl (1aH) padoTsl HaJ pedepaToM

1. Omnpenenuth, Kakasi IMEHHO 3a/1a4ya, MPo0JIeMa CYIIeCTBYET 10
3TOM TEME M MyTH €€ pemeHus. [ 3Toro Hy)KHO Ha3BaHUE TEMBI Ipe-
BpaTHUTh B BOIPOC.

2. Haiitn xHUTH ¥ cTaThM 1O BeIOpaHHOU Teme (He Mmenee 10).
Crhenatb CIMCOK UCTIOIB3YyEMOM JIUTEPATYPHI.

3. Cpmenare BBIMMCKKA W3 KHHT W ctaredl. (OOpaTUTh BHUMaHHE
Ha HETIOHATHBIE CJIOBA W BBHIPKEHUS, YTOYHUTH WX 3HA4YEHHE B CIIpa-
BOYHOI JTUTEpaType).

4. CoctaBuThb IIJIaH OCHOBHOH 4acTH pedepara.

5. HamucaTte 4epHOBOM BapuaHT KaXkJ10H IJIaBbI.

6. Hammcats pedepar.

7. CoctaBuTh mpe3eHTanuio(5-7 cnaioB) U TOKIa] Ha 5—7 MUHYT,
He Ooree.

2.2 [ipumepHbIe TeMbl pedepaToB

1. PacturensHOE ChIpbE, UCIONB3YEMOE B MUIIEBON MPOMBIIICH-
HOCTH.

2. XpaHeHne W TIOATOTOBKA MYKH M JIOMOJHUTEIHHOTO CBIPHS
K MPOM3BOJICTBY. TexHomorus xiueda u Xi1e000yI0UHbIX U3IEIHH.
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3. 3epHOBOE ChIPhE, UCIIOIB3YyEMOE B IMUIIEBOIN MPOMBIIILICHHOCTH.

4. HoBble TEXHOJIOTHH, TIPUMEHSIEMbIE TPU MPOU3BOJCTBE TIepe-
paboTaHHBIX IIJIOJIOB U OBOIICH.

5. HoBble TeXHOJIOTUY NPOU3BOACTBA COKOB.

6. AHanmu3 TEXHUYECKUX PErIaMEHTOB Ha OTJEIbHBIC BUJBI IIC-
pepabOoTKH IJI0JIOB U OBOIIICH.

7. TlonyuyeHue v IpUMEHEHUE MOTU(PUITMPOBAHHBIX KPaXMaJIOB.

8. TexHonormueckas cxema NOJTyUYeHHS KpaXMaIbHOM MTAaTOKH.

9. OcHOBHI TIepepabOTKH 3epHA B MYKY, KPYITy U 3¢pPHOIPOTYKTHI.

10. ®U3MKO-XMMHUYECKUE MPOIIECCHI, MPOTEKAIOIIUE MPHU BBITICUKE
xJeba.

11. MeTonpl 1 IPUHIUIBI KOHCEPBUPOBAHMUSL.

12. OTnuunTenpHass OCOOCHHOCTh MPOU3BOJCTBA JKENe, TTOBUIJIA,
JOKEM,

KOH(UTIOP, BApEHbHE.

13. Knaccugukanus KOHAUTEPCKON MPOMBITIIICHHOCTH. OCHOBHBIS
BUJIBI CBIPHS U MOITypaOpHKaTOB KOHAUTEPCKOTO IPOU3BOJICTBA.

14. ®U3MKO-XUMHYECKUE TPOIECCHI, MPOTEKAIOIINE MPU MPOU3-
BOJICTBE KapaMelu.

15. Du3uMKO-XMMHYECKHE MPOLECCH, MPOTEKAOIINE MPU IPOU3-
BOJICTBE

CBETJIOTO COJIOJA.

16. Crioco0sI 3aTupaHust TUBHOTO cycia. X oTmuanTenpHas 0co-
OCHHOCT®D.

17. Kpacurenu nisi mponu3BOACTBa 0€3aIIKOTOJIBHBIX HAITUTKOB.

2.3 Bonpochl AJ11 CaMONIOATrOTOBKH K (3a4éTy) JK3aMeHy

1. Knaccudukamus nuIeBbIx Mpou3BOJICTB.

2. IlpuHIUIB OpraHU3aK TEXHOJIOTHUECKHX TIPOIIECCOB.

3. Tumbl TEXHOIOTMYECKHUX HPOLIECCOB MUIIEBIX IPOU3BOJICTB.
4. Paznu4HbIE CXEMbI TPOU3BO/ICTBA CHIPHSI.

5. Knaccugukanus ceipbsi.

6. OreHKa Ka4ecTBa ChIPhA.

7. TpeGoBaHUsI, NIPENBIBIISEMBIE K CHIPBIO.

8. KoHcucTeHIMs 1 CTPpyKTypa MUIIEBHIX IPOTyKTOB.

9. CBoiicTBa 3¢pHOBOM MACCHI.

10. IIpuém, XxpaHeHHE 1 OTITYCK CHIPHS B IPOU3BOACTBO.
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11. Ilpoueccsl, MpoTeKaIOLINE IPH XPAHEHUH CHIPBSI.

12. M3MeHeHHe XMMHYECKOTO COCTaBa PacCTHUTECIHHOTO CBIPbsI
IpU XpPaHEHUH.

13. TloarotoBka ChIpbsl K IEpepabOTKe.

14. JIpoGnenue(riomoir).

15. Oumctka chlpbs — OTCTaNBaHMUE.

16. Ouuctka chIpbst — QUIBTPALHISL

17. OumcTKa CBHIPBS — CeTapaItus.

18. Peonoruueckue xapakTepucTHKH. [IoHATHE 0 HEOTHOPOAHBIX
cucTeMax.

19. JlucnepcHble KOIOUAHBIE CHCTEMBL.

20. CtpykTypooOpa3oBaHHUE B TUCIEPCHBIX CUCTEMAaX.

21. TuxcoTponus B IUCIEPCHBIX CUCTEMAX.

22. MaccooOMEHHBIE MTPOIIECCHI MPU MPOU3BOJICTBE MOy hadpuka-
TOB.

23. Temnodusnyeckue Mpouecch MpH NPOU3BOACTBE MOy hadpu-
KaToB.

24, A6copOuus. CymHOCTb ¥ POJIb B TEXHOJIOTHH ITPOYKTOB TIH-
TaHUSL.

25. Ancop6uus: CyIIHOCTh U POJIb B TEXHOJIOTHH MPOTYKTOB ITH-
TaHMUSI.

26. DKCTpaKIus, KpUCTAJUTH3AIHUS B TUIIICBON MTPOMBIIIIICHHOCTH.

27. TlpuHUMIIBI K1 METOABI KOHCEPBUPOBAHUS (aHAO0MO03, IIEHOOMO03,
abuo3).

28. CruproBoe OpoKeHHE.

29. MoJIOYHOKHUCIIOE OpOXKEHHE.

30. OcHOBHBIE Oll€palliy P MApUHOBAHUH, COJIEHUU OTYPIIOB U
TOMATOB,

BBIpabOTKE TOMATHOTO COKA.

31. OcHOBHBIE TPYMIIBI MUKPOOPTAaHU3MOB, HCIIONB3YEMBIX B IH-
IIEBOW MPOMBIIUIEHHOCTH (OaKTepuu, IPOXIKHU, IUIECHEBBIE TPHOBI).
MUKpPOOPraHU3MbI — BPEIUTEIH MUILEBBIX IPOM3BOJCTB.

32. MuxpoOnoaoruyeckue npoLecchl, MPOUCXOISIINE IPU IIPUTO-
TOBJICHUH TECTa, IPU cOpaKUBaHUH CYCIIa.

33. OcobeHHOCTH OMOXMMHUYECKHX peakuii (Ha mpuMepe (pepMeH-
TATUBHOT'O FMJIPOJIN3a KpaxMaia, TUAPOIN3a IEKTHHA).

34. Ponb ¢epMEHTOB B IPOU3BOACTBE U IPU XPaHEHUHU THILIEBBIX
MPOJTYKTOB.

35. OcHOBBI TEXHOJIOTMH MATOKH.
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36. OCHOBBI OTyYCHHS )KUPOB XUMHUYECKUM CIIOCOOOM.

37. Ilepestepudukanmsi.

38. Ilporieccsl, MPOTEKAIOMINE MPH BEITICUKE (MEIaHOMIHHOOOpa-
30BaHUE).

39. Kapamenusanus caxapos.

40. Heruapatarus.

41. Cynbduranus.

42. Oxucnenue.

43. Bugs! cymku. M pakpacHas cymka.

44. MuUKpOBOJHOBAs CYIIKA.

45. KoHBEKTUBHAas CylIKa.

46. CyOiuMarMoHHas CyIIKa.

47. Ilactepuzanusi.

48. TomapHoe oopmiieHHE U3enuid. Buibl yiakoBoK.

49. OueHka KadecTBa TOTOBOM MPOTYKIIHH.

50. KoHTposib 1 o11eHKa KayecTBa MPOIyKIIHH.

51. ITpunuunsr CMK.

52. Mexnynapoausii cranaapt [SO 22000.

53. CkimagupoBaHue. YKiIaJKa TOBapOB HA XPAHEHUE.

54. Cpoku XpaHEHHs TOBapOB.

55. Pexum xpaHeHus TOBapOB.

56. TpeGoBaHUs K XpaHEHHIO OTAEIBHBIX BUJOB TOBAPOB.

57. ToBapHbIe IOTEPH, TPOUCXOASIINE IPU XPAHEHUU.

58. OTnyck npoIyKIHu.

59. JledexTsl ¥ MOPOKU KOHCEPBUPOBAHHOHN POy KITUU(TOMATHBIH
COK, MapMHOBaHHbIE OBOILM). MeTObI NX YCTPaHEHHUS.

60. JledexTsl U TOPOKK XJIEOOMEKAPHOW MPOAYKIMH. MeTolbl X
yCTpaHEHHUs.

61. JledekTsl 1 MOPOKH TUIOAOBO-ITOJHON MPOAYKINHU (BapeHbE,
JOKEMBI, KOHQUTIOPBI). METOIbl X yCTpaHEHHUS.

62. JlehekTrl M MOPOKH MYKH, KpaxMaia, caxapa U ChIIy4uX Mpo-
JTYKTOB. MeTOJIbI UX YCTpaHECHHSI.

63. JedekThl U MOpoKH BUH. MeTO/IbI MX YCTPaHECHHUS.

64. [edexTsl u mopokH nuBa. MeTobl UX yCTpaHEHHS.
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3 BAPUAHTHI 3AJJAHUH /19 KOHTPOJIbHBIX PABOT

BapuanTtel KOHTpOIBEHON PabOTHI COCTaBIEHHBI C YYETOM criennu-
KU U3y4aeMO TUCIUILTUHEI.

3nechk mpencrasiaeHsl 20 BapraHTOB KOHTPOJBHBIX padoT. Homep
BapHaHTa KOHTPOJBHOTO 3aJaHHsS paBeH JBYM IMOCIEIHAM Iuppam
mmdpa 3au€THON KHIKKHU CTyIEHTa, €ClI OHU He npeBbimaoT 20. Ecian
MIPEBBIIIAIOT, TO HOMEpP BapHhaHTa OMPEIeNseTCs] BEIUMTAHUEM M3 JIBYX
nocneaanx 1udp mudpa ancna, kparaoro 20. Hanpumep, mmdpy 4515
COOTBETCTBYET BapuaHT 15, mmdpy 4528-sapuant 8 (28-20=8), mmd-
py 4579-sapuant 19 (79-20-20-20=19), a mmdpy 05100(100-20-20-20-
20=20) BapuanT 20.

Pabota, BBIMONIHEHHAST HE TIO CBOEMY BapUaHTy, HE 3aCUUTHIBACTCHL.

[Ipu odopMmieHNN KOHTPOIBHOU PabOTHI B TETPAAH CIETYET OCTaB-
JISITH TIOJIS TSI 3aMEYaHui pelieH3eHTa. 3anpeiaeTcs n1ucaTh Ha KaX 101
CTpOYKE TEeTpaau B KIETKy. BHawane mumeTcss HOMep BapHaHTa, 3aTeM
coJiepKaHUE BOIIPOCA U C KPACHOU CTPOKH - OTBET. OTBETHI Ha BOIIPOCKHI
JIOJDKHBI ObITh YETKUMH U UCUEPITBIBAIOIIIMMH.

B koHIle paboThl CTaBUTCS TOIINCH, IPUBOJUTCS CITUCOK HCIIONb-
30BaHHBIX HCTOYHHUKOB.

Bapuant Ne 1

1.  Yro mzydaer mucruiuimHa «DU3NKO-XUMHYECKAE OCHOBBI U
o0III¥ie TPUHIIUIIBI IEpepabOTKH PACTHTEIHHOTO CHIPHSD».

2.  @axTOophl, BIUSIONME HA CKOPOCTb XUMHUYECKUX PEaKITHHA
(BNHSHVE KOHIIGHTPALIUH).

3.  Kiaccudukanus HEOTHOPOIHBIX CHCTEM.

Bapuant Ne 2
1. Tlpouecchl pa3aeneHus HEOMHOPOAHBIX CUCTEM TpH mepepadoT-
K€ PaCTUTENBHOTO CBIPbSI.
2. ®axTopHl, BIAUIIOMINE HA CKOPOCTh XUMHUECKHUX PEaKIuil (BiIH-
STHUE TEMIIEpPaTyphbl).
3. CnocoOsI IepeHoca Teria U TeITIOHOCHTEIH
Bapuant Ne 3
1. TemoBbIE MPOLIECCHI TP TTEPEPAOOTKE PACTUTEIHHOTO CHIPHSL.
2. dakTopsl, BIUSIONIAE HA CKOPOCTh XMMHUYECKUX PeaKkiuii (BIIu-
STHAE KaTaJln3aTopa).
3. OOmue mosoXeHus: 0 MacCOOOMEHHBIX MpoLeccax.
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Bapuant Ne 4
1. MuKpOOHOIOTHYECKHE TIPOIIECCHI TIPH MTePepadOTKEe pacTUTEh-
HOTO CHIPBSI.
2. Poub TuapoNM3a B MUIIEBOM MPOMBIIILIICHHOCTH.
3. OOmTue MoIoXKEeHUs 0 MAaCCOOOMEHHBIX Mporieccax (AOcopOiws)

Bapuant Ne 5
1. JlucnepcHble CUCTEMBI U CTPYKTYpPOOOpa3oBaHUE MpHU Iepepa-
0OTKE PACTUTEIBHOTO CHIPbSL.
2. Pop MenmaHOMAWHOOOpA30BaHMS B IHIIEBON MPOMBIIIICHHO-
CTH.
3. OOmue noNoXKeHHs: 0 MACCOOOMEHHBIX nporieccax (AacopOrust)

Bapuant Ne 6
1. Knaccudukamms quCTIepCHBIX CHCTEM.
2. Ponp mermapaTtaiiuu B MUIIEBOM MPOMBIIIIICHHOCTH.
3. OOmue MOMOXKEHUSI 0 MacCOOOMEHHBIX mporeccax (DKCTpak-
1ust)

Bapuant Ne 7
1. OcHOBHBIE TPyHIBI MUKPOOPTAHU3MOB, HCIOJIB3YEMBIX B MUIIIE-
BOM IIPOMBIIIEHHOCTb.
2. Poub cynbduTanyu B MUIIEBOM MPOMBIIILJICHHOCTH.
3. OO1ue MoJIOKEHUs 0 MacCOOOMeHHBIX Tporeccax (Cyrka).

BapuanTt Ne 8
1. TemoBble MPOIECCHI MPH MEpepadOTKE PACTUTEIILHOTO ChIPhSI.
2. Ponb okuCIIEHUA B UILEBON IPOMBIIIEHHOCTH.
3. Knaccudukaiiysi HCOJHOPOIHBIX CUCTEM.

Bapuant Ne 9
1. Ilpoueccsl pa3aeneHusi HEOTHOPOAHBIX CUCTEM IPH mepepadoT-
K€ PACTUTENIBHOTO CHIPBS.
2. Knaccudukanus AMCIEPCHBIX CUCTEM.
3. Posb OMOXMMHUYECKUX MPOIIECCOB B TIEPEPaOOTKE PACTUTENHHO-
IO CBIPBA.
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BapuanTt Ne 10
1. MaccooOMeHHBIE TIPOIIECCHl MPH MepepadoTKe PaCTUTEIHEHOTO
CBIPBSL.
2. KotongHble CHCTEMEL.
3. TermoBBIE MPOIIECCHI TIPH MIEPEPAOOTKE PACTUTESIIEHOTO CHIPHS.

BapuanT Ne 11
1.Knmaccudukanus HeOTHOPOTHBIX CHCTEM.
2.MukporeTeporeHHbIe CHCTEMBI.
3. MuKpOOHOIOTHIECKHE TIPOIIECCHI IMPHU TIEPepadOTKe pacTUTETh-
HOTO CHIPBS.

Bapuant Ne 12
1.IIponieccrl pazneneHuss HEOAHOPOIHBIX CHCTEM IIPH IepepaboTKe
PaCTUTEIBHOTO CBIPHSI.
2. MonexysipHble KOJUTOUBI.
3.depMeHTHBIE IpEnapaTkl.

Bapuant Ne 13
1. TemyoBele mpoLecchl Ipy NepepadoTKEe PACTUTEIBHOIO ChIPbSL.
2. OcHOBHBIE TPYIIITBI MUKPOOPTaHU3MOB, UCIIOIb3YEMbIX B MHIIE-
BOH MPOMBIIIJIEHHOCTH.
3.MaccooOMeHHbIe MPOoIecChl TPU MepepadoTKe pacTUTEIHLHOTO
CBIPBSL.

Bapuant Ne 14
1. ®akTopsl, BAUSIOLINE HA CKOPOCTH OMOXUMHUYECKHX IIPOLIECCOB.
2. Twriel 3HEPreTHYECKOr0 00MEHa Y MUKPOOPTaHH3MOB.
3. TemnnoBsle mpouecch! NpH NepepadboTKe pacTUTENBLHOTO CHIPBSI.

Bapuant Ne 15
1. Crpoenue, CBOICTBA (DEPMEHTOB U UX KJIACCH(DUKAIIHSL.
2. @akTopsl, peryaupyroure 0OMeH BEIeCTB MUKPOOPTaHU3MOB.
3.DaKTOpHI, BAUSIOMNE HA CKOPOCTh XUMHUECKUX PEAKITHIHA.

Bapuant Ne 16
1. Ucrounuku GepMEHTOB U MOHATHE O EPMEHTHBIX Tperaparax.
2. [pousBojacTBeHHas HHPEKIMS U qe3UHDEKINs.
3.00mue monoKeHuss 0 MaCCOOOMEHHBIX MPOIIeccax.



35

Bapuant Ne 17
1. Knaccudukanus HEOTHOPOTHBIX CHCTEM.
2. Ponb depMEHTOB B IBIXaHUH PACTHTEIHLHOTO CHIPB.
3.MaccooOMeHHBIC TIPOIIECCHl IPH MEePepadOTKe PacTUTEIHLHOTO
CBIPbSL.

BapuanT Ne 18
1. TermoBBIE POIECCHI IPH TIEPEPAOOTKE PACTUTECIIEHOTO CHIPhS.
2. Poiap OKCHOOpEOyKTa3 MpH MPOWU3BOJICTBE U XPaHEHUH IHIIE-
BBIX MPOJYKTOB.
3. OOmue mosoXeHus: 0 MACCOOOMEHHBIX Mpoleccax.

Bapuant Ne 19
1. OcHOBHBIE IPpyIIBIl MUKPOOPTaHU3MOB, UCTIONIb3YEMBIX B MHIIE-
BOM POMBIIJIEHHOCTH.
2. Posp ruaponusa npy Mpou3BOACTBE U XPAHEHUH MHUIIEBBIX MIPO-
IYKTOB.
3. MaccooOMeHHbIE TPOLIECCHl MPH MepepaboTKe PacTUTEIHHOTO
CBIPBSL.

BapuanT Ne 20
1. CriocoObl mepeHoca Teria ¥ TeIIOHOCUTEITH.
2. Knaccuduxarysi HEOJHOPOIHBIX CUCTEM.
3. MuKpOOHOIOTHYECKHUE MTPOIIECCHI TIPH MepepadOTKe PACTHTEIb-
HOTO CHIPBSI.
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