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Hcc1eT0BaBTe COCTABA NPOTYKTOB TOPEHMS BIECTS.

Uem paSorsr. TeopeTirtecks i IKCTEPHMEHTATSHO OTPENETHT COCTaB
TOIYKTOR H YCTAHOBHTS MPETETEHYHO 10 TOPOTECTH KORIIEHTPAIIO KHCTOPOTA.

Conepasme paSorst. 1. TIpOBECTH CAMraEHe TOPIOIEro BEIECTEa B
H3OMHPOBARHOM eMKOCTH. ONPEIETHE MACCY CTOPEBIIETO BEIIECTEA, PACCTHTATS
KOMpUIEHT HIHTEA BO3IYXA M COCTAB MPOIYKTOB TOPEHHS, HCXOLE 3
XHMIECKOTO YPABHEHILE PEAKITHH TODEHHE.

2. Merozon rasosofi XpOMATOTpAQHH YCTAHOBHTS COCT2B MPOIYKTOB
TOpeHHA, HAXOIMITXCA B AKPEITON EMKOCTH, TI0CTe MpeKpamerHE ropesma. Ha
‘OCHOBAHIH MOTYEHHEIX TAHHEIX PACCTHTATS KOS PHIHERT H3GHITEA BO3YXA.

3. CpassmTs pacteTHite W SKCTIEDHMEHTATSHEIE IGHELE, TOTYTeHEHEIE B
XOTle BHMOTHERNA TAGOPATOPHOF PABOTEL CIETATS BHIBOTEL OGDATHTS BHIMAHHE
A TOTy<eHHOe 3HATEHHE MPETETLHOM MO TOPIOTECTH KORIIEHTDAINH KHCTOPOTA,
Te ToM KOHNEHTpAUNN KHCTOPOTA. TIPH KOTODOR TOPEHHE HCCTEMOBAHEOTO
‘BEIIECTEA B IAKPITOR EMKOCTH IPEKpATHIOCS.

Baezerme. CoCTaB IDOZYKTOR TopeHHS FRTACTCA BAAHOH XapaKTEPHCTHOR
‘MOKapHOf OTACHOCTH BEMECTS H MATEHATOB, TAK KAK B YCIOBHAX MOXApa of
HETO 3ABHCHT TOKCHTHOCT> CPETR, @ 370, B CBOK ONEPets, BTMACT
6€30MaCHOCTS 1 370pOBbe TOTeH, OKAABIIHKCH B JOHE JATEITERHS.

B ocHOBe mpollecca TopeHHS CANT XEMIecKoe BIMMOZCHCTBEE
ropotero m oxmctirens. IpE TODEHME BEIeCTS B BOSIYXe OKHCTHTETeM
SBIFEICA KHCTOPOL AT, CONEPAAMACE B BOJIXE, He YUACTEYT B
xmarteckon npespamesmm Tak Kak BOSIYX comepamT ~21 % KHCIopoma B
~79 % 3072, To Ha KAKISIE MO KHCTOPOTa B BO3IyXe IPHKOTATCE 3,76 MoTx
23072, TI03TOMY IIpH COCTARTHHH YPABHEHHR MATEPHATSROTO GATIHCA IPOLIECEa
TODEHHA B BOIAYXE NEPEX a30TOM 3AMHCHBAIOT Koddmument 3.76. Hanpmuep.
n smama:

CiHs+350,+35376N; >2C0, +3H:0+35376 N,

Cocras MPOAYKTOR TOPCHHS B HEPEYI0 OYepels ABHCHT OT HPHPOZN
TOPIOYETO BEMECTEA, T.€. €O TEMEHTHOTO CocTasa. HampHMep. I BemecTs,
CONCPAAUIN YTEPOX. BOACPOX XIOP. NPOIYKTAMH HOTHOTO OKHCIEHHS
ABIAOTCA ABYOKHCH YIICPOTA, BOAA, XIOPHCTE B070pox. Kpone 3roro,
COCTaB NPOAYKTOB TOpEHHA GYAYT OKA3EATH BTMSHHE YCIOBHS. IPH KOTODEX
NpOHCXOTAT ropesme. B  CTyiae HEIOCTATKA KHCIOPOTA HApEIy C
BNCICETHCICHEENG  OPOAYKTAMH OODAIYIOTCH NpOAVKTH  EHEMOTHOTO
‘oKHCTeRIS: OKICS YT7epoza (CO) i yr1epo (C) & Bite caukar

KOTHTECTBO BO3IYXa, HEOGKOMIMOE T4 TOTHOTO CTOPAHHA HEKOTOPOTO
'KOTHIECTE BEMeCTB, PACCIHTEIBAIOT 13 YPABHEHILE MATEPHATEEOTO GATAHCA.




[image: image3.png]OTHomeHHe GIKTIIECKOTO KOTHYECTEA BOMIXA, COACPAAWETocE B
PRCCASTPHBACHON OGBS, K PACICTIONY. T TESPCTINECI BEOGOIMON.
"HaTMBACTCS K03 PHIHEHTOM HIGBITKA BOIYXA: @

TIps ropemm: rasoBofi CMeCH TOPIOEro H OKHCTHTEN: (KHHETHTECKOe
roperte) ¢ c>1 MPOHCXOTHT MOTHOE OKHCTERHE TOPIOEro semectsa. Tlprden,
ecTH o>1 B MPOTIYKTAX TOpeRIA COXEPANTCE HIGHITOK BovIyXa: AV, vea
crenopatensHo, 1 KucTopox. ECTH o<1, To B TOIYKTAX TOPERHS COXEPEATCE
TPOYKTS! NOTHOTO H HEMOTHOTO OKHCTERIIS.

B cytae AE(YYIHORHOTO PEAMMA TOPEHIE, KOTOPOE TaIle BCErO MfeeT
MeCTO Ba IOKape, JaKe IPH HGHITKE BOYIYXA MOTYT OGPA30BEIBATECK MPOTYKTE!
HEMOTHOTO TODEHMS, TAK KK DEAKINA B IAMEHN THMHTHDYETCE TpOIECCOM
ZaddyIm KHCIODOTA BOIIYXA B 30HY ropEHNE B 3AKPHTEX MOMEIEHHEX
TopeRHe MpeKpamaeTCE MpH Colepam B BoyTyXe 14-17 % Kictopoma. Tipr
CHIKHHH B TIOMEIEHHH KOIEHTPAIH KHCIOPOTA YMEHSMACTCE CKODOCTS €r0
(IOCTABKED K 30He TODEHHE, A 3T0 MPHBOTHT K YMEHSIIEHHIO CKOPOCTH
XHMteCKOf PEAKITHH, CHITKERTIO TEMEPATYPH! TODEHHA H, TIPH OTpETETEHHEX.
'YCTOBRAX, K TPEKPAIICHHIO FOPCHIA.

Merox rasosoft xpomarorpadum:

KateCTBeHHEI 1 KOTHYECTBEHHSI AHATH: MPOIYKTOB TODEHHS MOKET
G5ITs mpoBelTeR MeToZOM Tasosofi XpoMATOrpadEE. JTOT METOT OCHOBaH
CHOCOGHOCTH BEIWIECTS 3ACOPGHPOBATHCA HA TIOBEPXHOCTH TEEPASX BEIIECTS.
ECTH B XpOMATOTPAgHICCKYI0 KOTOHKY, KOTOAx NPEACTABIACT COBOR TPYSKY
HEGOTHIOTO JMAMETPA, JANOTHEHHYI KAKIM-THGO TOHCTEIM COPGERTOM
(semectsa ¢ GOTHWOR yIeToHOM TMOBEPXHOCTHO! AKTHBHPOBAHESIE YITH
HEOTHTS., CHINKATETH ). BEECTH HEKOTOpOE KOTHECTSO HETHEHIVATSHOTO
Ta3006pATHOTO BEMECTEA H TMPOIYEATS €¢ WHETHEDS TAiOM C TOCTOAHHOR
CKOPOCTSIO, TO 3T2 MOPUER BeIeCTEd GyTeT MePeMEMATSCA MO KOTOHKE C
MeHBIIER CEODOCTO, eM HHEpTHEY a3 (TavHocHTETs)  CKopocTs
TMepeMeIeRTA BeMMeCTsa MO KOTOHKe GYIeT 3ABHCETS OT CHOCOGHOCTH JAHHOTO
‘BemecTsa a1COPOMPOBATECH Ha coperTe. Uen Tydmme ATCOPGHPYETCH BEMECTS,
‘Tew MexTerHee OHO Gy IeT MepeMemaTECs.

Taxins 0GPAIOM, ECTH B XPOMATOTPAITECKYH0 KOTIOHKY BBECTH MOPIIO
CMeCH HETHBHIVATHHEX BENeCTs, To OpH IBHACHHE 1O KOTOHKE CMeC
Pa3IETHTCK HA HEHBHIYATSESIe KoMTOREETsL. Ha puc. 1.1 HoKasaso pasmenerte
cMecH,  cofepaamell  KHCIOPOR, a30T H  ABYOKHCH  YIIepOZA B
‘XpoMaTOrpadhieckolt KOTOHKe, 3ATO THEHHOM HeOTHTOM.

0,4N+CO, co, N, o,

Pac. 11 Jismserme casecn 12308 1o sponazorpagreckoi rorome.




[image: image4.png]Tlo 3ToMY PHCYHKY MOKHO YCTAHOBHTS, IT0 13 TpEX rasos Clabee BCeX
‘meomTe ancopGupyerc Os, a cubkee Bcex COs.

TlocTe MPOXOATERMA KOTOHKH HHTHBHIVATSHEIE KOMIOHEHTH BMeCTE C
T30M-HOCHTETEM NOMATAKT B IETEKTOp, KOTOPEH GHKCHpYeT mMememmte
‘KOHIIEHTPAIHI BEIXOAAIIETO H3 KOTOHIH KOMIIOHEHTA

PaGOTA TeTeKTOpA MOKET OCHOBSIBATECH Ha PANTEBIX (MHIMTecKiz
"TpHBITHIIAX — H3MepeHHE TeITONpOBOTHOCTH, ITOTHOCTH HOHMAIHOHOTO TOKa 1
Zp. Hambomee pACHPOCTDAHEHHEDM FBIAETCA JTEKTOp, peTHCTpHpYRomm
HIMeHeHHeE TEITONpPOBOTHOCTH ra%, TAKOR IETEKTOP HA3HIBAETCE KATADOMETPOM.
JTeTeKTOp-KATAPOMETP CXEMATITEO MoKa3as Ha piC. 12. OF HMeeT 15 KAEATa, B
KOTODEX PACTOTIOEHE! TYBCTBHTETSHEIE STEMEHTS! — CIHATH 3 TOHKOR
TPOBOTOKE, HATETHIE X0 BHICOKOH TEMTEDATYP NOXOTAIIM YTEKTPHTECKHM
Tokon. TIo OZHOMY H3 KAHATOR HIET C TIOCTORHHOF CKOPOCTERO TOTEKO HEEPTES

1

Prc 12 Cxea gerextopa-sarapoerpa
1 Ropmye TeTexTopa; 2 —KIRAT 1A ra3; 3 — TYBCTENTETHBE SMEMERT.

a3 a3-HOCHTENS). 2 TIO IPYTOMY H3 XPOMATOTPAITECKofl KOTORKH MOCTymaeT
Ta3-HOCHTETS ¢ Pa3TETEHHED! KOMIOHEHTaMH cMecH. Korta B 0GOMX Kamatax
‘HAXOTHICA Ta3-HOCHTET, TEIIONPOBOTHOCTS CPE! OO0 CIMpAT OTHHAKOBA,
OIHHAKOBa B TeMepaTypa Crmpateit ECTH B0 BTODOR KAEAT NOMATACT KaKoF
THGO M3 KOMIOHEHTOB CMECH, TO MEHFETCH TEIIOMPOBONHOCTS Ta3a BOKPYT
CHHpATH, 9TO MPHBOTHT K MIMEHEHIIO ee TEMIEPATYPEL, 4, CTETOBATETLHO, H K
HIMEHEHMO COMpOTHBTEHEE CrmpaTH. BOSHFKAET DAajoATAHC B MOCTOBOR
SMeKTpHTECKOR CXeMe. B KOTODYIO BKTOYEHH OG€ CIHDATH. DIeKTpHYECK
CHIHAT, BEBAHFEIY MIMEHEHHeM TEIVIOMPOBOTHOCTH B KAHATE KATADOMETPA.
‘MO7a€TCH Yepes YCATHTETs Ka cavommcer. Tex GOTIe KORIEKTDAIT BeIecTsa,
TPOXOIAMErO Yepe3 ZETEKTOp, TeM GOTIIe BETHTHEA HTEKTPHTECKOTO CHIHATA.
3IEKTpHTeCKMe CHIHATH B BHIe THKOS ANMCHBAOTCE HA BHAYIMeHCK
mmarpavnesofi Gymare. TloTywemas Takm OGpasoM KADTHHA HAIHBAETCE
xpomatorpavmoft. Jl1s Ciecw, comepxamedi Oz, Ny m CO» XponarTorpana
‘noxasasa sa puc. 13.
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Pac. 13. Xposarorpana raosof cuecs.

O6paGoTka XpOMATOTpaMM HOJBOTAT DPOMIBOMIT: KITCCTRHHEH I
‘KOTHIeCTBeHNE GHATI3 HCCTEyeMOH CMeCH ra308. [LTOMmATs KaKIOro MHKA
'XPOMATOTpaMMe TIPOTIOPIHOATHA KOTHYECTEY COOTBETCTEYIOMIENO KOMIOHERTa
5 amammmpyewodi mpoGe. ILIOmaTs mMEKA ONpETTEOT KiK INIOMATs
TPEYTOTEHHKA MPOMIBEACHHENM BHCOT KA Ha €r0 WIHDHEY, HIMEPEHHYIO Ha
‘noosume seicorst. Hanpmep, 21z CO; (puc. 13) S, =a-h. [l Toro, wrobut
CPABHNBATS IVIOWAT HKOB, IPWHAVICAAIITX PAMTTHBN BEHICCTBAN
HEOGXOTINMO BBECTH TOMPASKI, Y9HTHBAIONHE NPOMOPHHOHATSHOCTS MeXKIY
KOHIEHTpaITeli BEMECTBA B AETEKTOpE I BETHTHHOR HMEKTPHYECKONO CHIHATA
(313 KATAPOMETPA 3ABHCHT OT TEMIONPOBOHOCTA AHATHSMPYEMOTO BEIIECTEa). @
TaKKe CTENEHs YCHEHMA SMEKTPHYECKOTO CHIHATA, TMOCTYMAIMIERO
cavommcen. HeoGXOIMMAR CTemeHs YCHTERA CHTHATA YCTAHABTHBAETCH PYTKOR
HeTHTEIS HANPTAEHHA HA NAHETH XPOMATOTPada OTASTEHO AUTH KAAIOTO NHKA.
TlosToMy mpu 0GCTeTe XPOMATOTPAMM ATH KAXKIOTO BEIIECTEA PACCIHTHEAIOT
"TpHBE TeHHELE TVTOMIATH IHKOB C Y€TOM BHIIIe TepeTHC TEHEEX TOMPABOK:
s an
e Kp — K03(QHIHEHT NpONOPIHOHATSHOCTH, YIHTEBAIOMEA PAvIHTHE B
TemTonposoEoCTH BemecTs:

Ky~ K03 HIHERT YCIITeHI 3TEKTPHTECKOTO CHIHATA.

Ecmn_o16op rasopoil OpOG NPOIYKTOR CTOAMMA NPOBOJHTC DI
KOMHATHOH TeMIepaType, To B 3Tofi MPOGe NPIKTIIECKH OTCYICTRYIOT HapH
BOTL OGpAYIOIIMECH NPH TOPEHMN, TaK KaK OHH KORIEHCHPYIOTCE MDH
HOHIKCHHH TeMIEPATYDEl NPOAYKTOB IOPHI HiKe TOTKH KMICHHS SOTBL
Tlostomy xponaTorpaueckisi JHATE He MOAET aTs HEQOpMAmEO O
KOTIeCTBe MaPOB BOT! B MPOAYKTAX ropernis. OTHAKO HX COTEPAGHIE MOKHO
PACCTHTATE KOCBEHHEDM METOTOM. HCXOIA H: YpaBHEHHS peakiymi. Hampmep.





[image: image6.png]TpH CrOpaEME 3TaHA B TOTYKTAX TODEHME HA 83 MOTA 0Gpal0BABmERCE
IBYOKHCH YIIepOTa IPHXOTHTCE TPH MOTE BOTH (CM. yPaBHEHHe XHMISECKOR
‘peaxirim). Taxme oGpazon, 0GBeM MapoB BOTE! B IPOTYKTAX TOpEHHA B 1.5 pasa
Gomsme oBBeMa yrtekmCIOro Taza. TI03TOMY. TTOG Y9€CTS COTePAaHHE BOTE B
"TIPOAYKTAX TOPEHHA BOZAT BETHTHEY

s, a2

Torma comepxasie (% 00) KAKOrO KOMIOHEHTa B TpOTYKTaX TOpEHME
onpenemires o popye:

w0 =

100 %, 13)

Tite 53 - CyMMa IpHBEeHHEIX MTOMATef BCeX Bemects

Sz= S5, + 5, + 5w, +5u0 a4
Omcasme aGopaTopsof yCTaHOBKH. VCTAHOBKa 113 ONPETETEHI COCTABa

"MpOIYKTOR roperis m0GpaKeRa Ha pHC. 14,

®apfopossiit THETs 1 C HCCTETYEMSDS BEMECTBOM MOMEMAeTCE
"HOACTBKe 2 M TEMETHNHO JAXPHEICTCE KOTOKOOM 3 IPIMOYTOTSHOR GOpMEL.
KOTIOKO ClleTas 3 OPTAHIIECKOTO CTEKTA, Ha OTHOR €r0 CTODOHe 3AKDEMLTEHD
37aCTHYHAZ KOMIEHCHDYIOMAA eMKOCTS 4 (Pe3HHOBEI IMapHK). MpeIHAIHATEHHAT
15 COXpaHeHHS ATMOChEPHOTD JARTCHIS B 3aMKHYTOR EMKOCTH, Tak Kik TOPeHHE
GYACT CONPOBOAATECS MIMEHEHHEM OOBEMa 33 CYeT NPOTEKAHI XIMIIeCKof
‘PeAKINH H HOBHIIeRES TeMIepaTypal. Ha Apyroil CTOpoie KOTOKOTa JaKPENTEHO
CHeIHATROE YCTPOHCTEO . epes KOTOpOe MeIEHCKIN IPHIEN OTOHPATCH
raosa mpoSa mpoAYKTos ropemm J1% IHATMN HCHOTHIyIOT Iajossti
‘XpoMaTOrpad, COCTOAIIIEE H3 CTeYIOMIX OCHOBHEIX IacTeif: GATIONA 6 C ra3oM-
HOCHTETeM, PeryIIATopa Pacxoa rasa-HOCHTETE 7. YCTpOHCTBA T BBOTA MPOGE
8. xpowaTorpadmeckoi KooKk 9, eTextopa 10 1 caMomEIymero npGopa 11
Tama KCIL

[
~

gal ) | |

Prc. 1.4. Cxea yCTamORKS 4713 OEPEZETeRILA COCTABA IPOXYETOB TOpER:
1~ THres ¢ HecneayeMOR ARIXOCTS; 2 — HOACTABK: 3 — KOTOROT,
4 smacTEAx eMEOCTS; 5 YCTpORCTSO 4% OTG0pa IpOGEL;
6~ 610K C HePTHR 130N, 7 — BEHTI TOHKOH PEry PO,
8- yeTpoficTE0 273 52073 NPOBA: 9 — SPONITOTPAPIITECKAR KOTORK:
10~ zerexop; 11 — canommmymmi np6op.





[image: image7.png]Tlopszox pemomsesnt opezernis pacieros

1. FlcceayeMyzo FOPIOTYI0 AHIKOCTS HATHBAIOT B THTETs H B3BCMHBAIOT ee
‘BMeCTe THITeM Ha Becax ¢ TOTHOCTS0 0,01 T.

2. TloMemaroT THTeTs Ha IONCTABKY TaGOPATOPHOM YCTAHOBKH, TIOTAHIAIOT
TOPIOIYI0 MIKOCTS M GICTPO HAKPHBAOT KOTOKOTION TAK STOGH! TOpEEHe
"MpOHCXOATO B TepMeTHROM exKocTH. HA0TOMAI0T 33 FopeRHeN AHIKOCTH.

3. TlocTe MpeKpAIeHES TODEHME €epe3 CrENHATSHOE YCTDORCTBO Ha
'KOTIOKOITe MeTHITHCKIN HITpHIIEM OTGHPAIOT Ta308yX0 MPoGy IPOTYKTOS TopeHtE
1 BBOZAT B XpoMaTorpad

4. TlocTe MOTY<eHNE XPOMATOTDAMEI KOTOKOT CHIMT, MOBTOPHO
‘BIBEMMBAOT THTETS C OCTABIIIMCA BEMECTBOM H O PAIHOCTH MACC ONPETETOT
'KOTHECTB0 CropeBIeR KHIKOCTH (TOTEPHo MACCEE A7n).

5. 3amicas ypasHeHHe TOPEHHE HCCTEYEMOTO BEMIECTE, IPOBOIAT PACTET
TEOPETHTECKOTO KOTHYECTE BO3AYXa V. HEOGKOTMMOTO IT% CTOPAHH BEIIECTEA
saccst Am

LS NA
C

B macTosme paoTe A4 YIOGCTBA PEKOMEHIYETCH TPOBOTATS PACIETE
Maccs! B Tpavax. @ o6Bena B THTpax. B 3Tow cryuae Vo = 224 1hioms, 2 My
GyeT BHPAKATECH B MO,

6. Paccummumaor kodpdMmmeRT mWGHTEA BOIIXA o, mpHESS
MpAKTHYECKOE KOTHYECTEO BoIIyXa V, PABHEDS OGBEMY KaMeL B KOTOPOR
‘mpoHCxOTAT0 roperHe

v,

7. VcXOA% 3 YPABHEHHS PeAKIHH FODEHHS, DACCHHTHBAiOT KOTHIECTBO
0BPaIOBABITHXCA ABYOKHCH YTTIepOTa H BOTH TPH CTOPAHHH TOPIOTETo, 3 Takke.
KOTHECTBO 330Ta H KHCTOPOA B IPOXYKTAX TOPCHIE

v, v,
Vig, =22t s V=250 s 1, 0797, 7, =017,

e AV, =V, ~V; - u36sok B031yXa.
8. PACCIHTHBAIOT MPONEHTH:I COCTaB NPOIYKTOB TOPEHHS H 3AHOCHT
Moy ermse pesyTETaTSL B T2GT. 1.1

TaGmma 1.1
Thotepa Pacuerssie gamme 5o cocrasy T % o6, Kospgmment
sgacest €0y HO N [} sserea sovzy o

amr

DrchepEMERTATRSS TaRHHe T T % 6. Kospgmument
€0y O N [} ssermea sovv o

9. TIpHCTYMalT K 06paboTKe aHHEIX XPOMATOTPA(HMECKOro aHATH3A





[image: image8.png]cocTas npoaykTos ropenns. [ToTyueHHEIE IKCTIEPHMEHTATSHEIC AAHHEIE 3AHOCHT B
Tabm 1.1.

10. Tlom3ysich KCUEPHMEHTATSHO YCTAHOBICHHBIM — COACPAAHHEM

KHCTOPOA B NPOTYKTAX TOPERRA OMPEATAIOT KO3 HIACKT WIGEITKA BOIIYX
Po. Ve
Vii-g,)

11. CpaBHMBaIOT pPacieTHBE H OKCTICDHMEHTATGHSIE IAHHBIC, JETAIOT
BEBogsl OGpATHT: BHEMAHHE HA [OTYWeHHOE JHAYCHHE KOHIUCHTPAIHH
'KHCT0p072, TIPH KOTOpOM TOPERHE IPEKPITHIOCS.

B oTHeTe N0 1aBOPATOPHOH PaGOTe NMPHBOJAT HAMMEHOBAHHE BEIIECTEA.
XEMFYECKYIO  QOPMyTy, YCUOBHA NpOBEIEHHI  OMETA  (TeMIepaTypa
oxpyxalomero Bosyxa — T. K, anoceproe anienme — P, ITa), pacuer cocTasa
TIPOAYKTOB ropeHms H kod(dmHuEeHTa HIGHTKA BoTyxa K oTuery mpmiaraior
XPOMATOTPMMY NPOAYKTOB TOPEHHA.

a=1-

KomTpobabe BompocE

1. Kakue mpoxykts! ropemis Bal smaere? Kakie (GakTOpH OKazsIBaioT
‘BITHAEHe B2 COCTAB MPOTYKTOB ropeHHa?

2. YIro TaKoe ko3¢ dHIHERT H3GHTKA BOIYXA H KAK OF PACCTHTHBACTCH?

3. TafiTe OmpeZeTerHE MOTHOTO H HETOTHOTO TOPERMA: B KAKHX YCTOBHX
0Bpa3YIOTCA MPOTYKTS! HEMOTHOO TOpERHE. CHOCOGHSE i OHH B OpETETeRHE
yeroBmEX ropers?

4. Kaxk BTHACT COTepAaHHE KHCIOPOAa B BOITYXE Ha CIOCOGHOCTS BMECT
 ropemmo? Tlogeny?

5. Tlotey B 3aMKHyTOM OGbeMe Topeme TBEPTRX M AKNIKIX BemeCTS
"MpEXPAIIACTCS NpH HATHTHI OTIPETETEHHOTO CONCPAQHIS KHCT0poRa?

6. Vkaxue, KaKoff THI TODEHRE DEATHIYeTCA TpH CAHTAHHH ropioded
KHIKOCTH B 3AMKHYTOM OGBeMe B YOIOBHAX ONHTA, MPOBOTEMOTO MDH
‘BRIOTHeHHH Ta60PATOPEOH PAGOTE?

7. B “TeM COCTONT CYIHOCTS XPOMATOTPAGHTECKOro METOTA HATHSA CMECH
‘semects?

8. Kak paGoTaeT eTeKTop-KaTapoeTp?

9. TloweMy Opm XpOMATOTpAQiFiecKoM aEATHE He DETHCTPHpYeTCE
‘CoRepaHHE 1aOB BOTEI B IPOXYKTAX ropesms?

10. Kakie TOTpaBKH W TOYeMy CTEIYET BBOMTS IPH PACHIeTe COCTABA
‘MpOAYKTOB ropesns 1o XpomaTOrpare?

11. OmpeeTHTS KOTHYECTEO CrOpEBIIEro BEIIECTEA B 3AKPHITON o5keMe V.
€CTH HIBECTRO, STO COTEPAAHHE KHCTOPOTA TOEH3TOCS 110 O,

12. PaCCTHTATS KOTHMECTBO H COCTAS TIDOTYKTOR TODEHHS, 0GPaTyiOMIXCH
TIpH CrOpARHH BemeCTSa MACCOR Al €CTH HIBECTHEI TEMIEPATyPa rOperHs Ty
‘¥o3prHenT MIGETKA BOIIYXA 0.
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‘HsMeHeHIe aB1eHAR B3PHIBA ra30B03IYIIHO

cMecn ot ee cocraBa

Uem paborst PacteTsine M SKCHEPIMEHTATSHED METOXAMH H3YTHTS
‘BITHAEHe COCTaBa FOPIOTe TAI0BOIIVIIHOR CMECH Ha JABTEHHE B3PHEA.

Conepxasme paGorss

1. PacteTHEIN METOZOM OMpEZETHTS ATHACATHYECKYIO TEMIEpaTYpy
MAKCHMATSHOE 712B7TeHHe B3PBIBa [A30803VIIHOM CMECH PAYTHTHOTO COCTARA.

2. DKCIEPHMETATSHO ONpENeTHTS NABTEHHe B3DHEA TA30BOIIVEON
CAMeCH B IAMKHYTOM 0BBeMe.

3. Tlo PACHIETHEN I SKCTEPHMEHTATSHED PE3YTSTATAM TIOCTPORTS TPAHK.
‘3ABHCHMOCTH 7128 TeHHA BIPEIEA OT COCTABA CMECH.

4. Tlo MOy <eHHEN TAHHEI CIETATS BEBOTEL

Boegemme. IlpH B3pHBHOM CTOpAHHH Ta30NapoBOIAVIIHOR —CMECH
(KHHETHTeCKHi PEXHM) B 3AMKHYTOM 0GBEMe MPOHCXOIHT NOBHIICHHE JABICHHA.
Korza HaBlesme ZOCTHIa€T NpeAela MNDOYHOCTH. HACTYIACT paspylIeHHE
37eMERTOB KOHCTpYKIHH 33QH, COOPY KR, AIIAPATOB.

JlaIeHue B3pHBA ABIACTCA BAXKHEDM TAPAMETPOM. KOTOPEI HEOBXOHMO
VOHTHBATS pH [POCKTHPOBAHHH JI€TKO COPACHBACMBIX KOHCTDYKIHA,
TPEJOTEPAINAIOMIEX [OTHOE papyIICHHE 3LAHHA, TPOTHOCTHOM —pactere
ANNapaTOB, Pa3PYIIAOMAXCS NPETOXPAHHTEBHEIX MEMGPAH, KIATAHOB H T.1.

CKOPOCTB  HADACTAHHA ~ JABNEHHA  NDONOPUHOEATEHA  CKOPOCTH
KHHETHECKOTO TOPEHHS [a30BO3AVIIHON CMeECH, KOTOpas MOKET COCTABIATH OT
"HECKOTGKIX CAETHMETDOB B CEKYHIY B JAMUHAPHOM PEAIME TOPEHHT 0 COTEH
METPOB B CEKYHAY IIPH TYPOYIEHTHOM PEAMMe.

POCT JABTCHNS MPOHCXOHT [IABHEDM OOPA30M B Pe3yIETaTe NOBBIMICHHS
TeMIEPATYDH OT HAMAThHOM O TEMICPATYPH! BIDHEA. T.e. 0 MaKCHMAT:HOF
TeMIepaTypsl NPOAYKTOB peakims. [U1s BIPEHEBOB CTEXHOMETPHTECKHX H GEAHEIX
CMeceii aB/eRHe BIPEIBA MOAHO PACCHHTATS 0 dopMyTe
P, [V +l-) 7] T

[ATEAES
rae P, — HaTATHOE JaBlEHHe ra30B03AVmHOH cMect, ITa, amt,

T, — HaYATEHAS TeMIEPATYPa FA30BOIAYIHOH cxecH, K

T:, — aHabaTHIecKas TeMIepaTypa B3psiza, K:

V2 — TeopeTieckHuii 065eM NPOAYKTOB FOPEHHA, KMOTS/KMOS, M AL,

;- 06BeM ropiotero, KMos Ko, AL

o — KO3 GHUHERT HIGHTKA BO3AYXA:

7 — TeopeTireckuii 05beM BOIAYXA, HEOGXOMMEL V% CTOPAHHA ETHHHIE!
0BBeMa rOpIoTero, KMOMS/KMOTE, ML

@n
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1. 3aM0-THAETCH TAGTMNA HCXOTHEDK TARHEIX.
TaGmma2.1

BT s T e

Topomiia:

‘Kommesrpamsa rasa s sosyae. % ob.

pr—

10| |

“Ansocqepsoe zasnerme. Tl

Topiowmii a3 H €T0 KOHIEHTPAIIA B BOJIYXE 3ATAIOTCE TPETIOTABATETEN,
TeMTIepaTypa M aTMOCQEpHOE IABITeHHe OMPETETEOTCE [0 COOTBETCTEYIOMM
‘mprGopan B TaGopaTopi

2. Pactersas wacts.
2.1. Pacter 0GBeMa MPOAYKTOB Topemms H KosddmHumenTa HIGHTKA
souyxa.
TIpH CrOpaHHH CTEXHOMETPHYIECKOH CMeCH, K03 HIHMEHT HIGHTKA BO3AYXa
=1, 0 3TOMY 0BBeM IPOAYKTOR TOPEHHS PABeH TEOPETHTECKOMY. .1

Ve =V ©2)
TIpx cropasm Geamsix cuecef, Kora o>1
Ve =ViAT, @3)
e A ¥, — H36EITOK Bo3AYXA
A=V @4

Koo pHUHERT H36HITKA BOIAYXa NPH H3BECTHOH KOHUEHTPAUHH TOPKYEr0
O T p—
_ 1009,
e e
2.2. PacueT aHaGaTHIECKOH TEMIEPATYPEl BIPEEA TA30BOIAVIIHOM CMECH
TIPOBOHTCA H3 YPABHEHNS TEIUIOBOTO BATAHCA
Tounoe 3mavemme T, PAaCCTHTHIBAIOT METOIOM TOCICAOBATETEHEIX.
TpHOMHKEHHI, HCTONBIYS 3HATCHNA BHYTPEHHEH SHCPIHH NPOXYKTOB TOPEHHT
(rax.1 nproxKerns)
TIprommkerHo T:, MOAHO PACCHHTATS 10 YPABHEHHIO
. 9.
T =T, +ZC7 26)
e Cy — TeIUIOEMKOCTS TIpH TIOCTOHHOM 065eMe i-ro POYKTA BIPHBA,

wll#/(015 K).

2.3, Pacter maserms B3psiBa MPOBOMHTCE 10 ypasHerimo (2.1). Hampmvep,
PACCTHTATS 7aBTEHME BIPEEA GYTAROBOIIVIIEEIX CMecel: CTEXHOMETPHYECKOR
(3.1 %) u Gemoit (2.0 %) xomesTpamm IIpemmoroximne, ¥T0 & 1. 22 mpH
PACTET TEMIEPATYpH BIPHIBA TOTYNEHS! COOTBETCTBYIONIMe WHATEHHE IIE
crexmoerprm 2200 °C 1 213 GemHoit cyecn 1300 °C. U3 ypassemiz ropems
caeayer:
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[l crexmomerpu
Vel svom/kuors; V2 =4+5+6.53,76=33 44 xvoms/aeors;
V3=6.5+6.53.76=30.94 Knioms k20075
Jl1x Gexeoft Ceck ¢ KommeRTpamHeit GyTasa 2 % 06,0
100-2 ) oo
23094 7

7.94 o Ao,

3,44 + 17,94 = 5138 KMo/ KMOTS.

Jlas tesme B3pEBa JIX CTEXHOMETPITIECKof Ce
133.44-(2200+273)

o= =165 476120273 o0
laenerme s3psiza s Gemsof cec:
- 1-51.38-(1300+273)
P = o158 65 470120273
PesyISTATE paceTa 3aHOCATCS B TAGHIT.
Tabmma22
et | Ko oo s, | Aot g | et spann

o sapuma C

3. JKCHepHMERTATERAR TaCTs.

‘DKCIIepHMERTATS HA% YCTAHOBKA (pHC. 2.1) COCTOT H3 B3PHIBHOTO COCYa —
GOMGS! MOCTOREHOTO 0GbeMa 1, CHAGAEHHOR STEKTPONAMH 2 I3 HCKPOBOTO
JAKNTAHMR TODIOYeH CMECH  Gepe3 BICOKOBOTSTHEGI Temeparop 3.
‘MOIKTOTAE MR K 3TEKTPHMECKOH CeTH.

B KOPIIyC GOMGH! 3a71€7T28 JGTHHK AaBTeHH 4, KOTOPEI Tepe3 AHATOrOBE
M$POBOfi TPEOGPAI0BATET: 5 COCTMHEH C KOMIBIOTEPOM 6. Ha KOTOPOM c
TOMOITERO TIDOTPAMMEHOTO  OGECTIETERHS MOKA3HEA JATTHKA IPEOGPAIETCH B
TPAGHIECKYI0 3ABHCHMOCTS HIMCHEHI JABICHAA B COCYAe B0 Bpenerst — P=AT).

Cocya Hepes kpamst 7 8 COETMHEHE ¢ aTMOChEpO  MaHOMETPOM 13,
“tepe3 kpas 9 H TPeXX0080f Kpast 10 ¢ BAKYYMMETPoM 11 H BAKYYMHENM HACOCOM
12. KoHmeRTpamis roproero rasa (¢x) 50 B3PEEHOM COCY e PasEa

=P 100 @n

e P, — mas7esme rasas cocyze, Ila;
Po— anocheproe nasere, Tla.

M3 (2.7) 0 33TAHHONY 3HATICHIIO KOHUCHTpAIH (7aba1. 2.1) onpexeaserc
‘TpeSyenoe TaBTerHe ropiOtero raza

@8)
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Pac. 21, Cxesa sxcnepmesTatssot yerasonsar:
1~ E3patmROf CoCya; 2 SKTPOTS SARATAHAL, 3 ~ TemEpITOP:
4~ zarnx amnermus; 5 ~ amanoroso-mugposo TpeoBpaIORATE;
6 xovmssorep: 7, 8.9 — xparm: 10 — pexxozosok xpa;
11— paxyyaccerp: 12 — saxyyaceati macoe: 13 — uasonerp
A~ cocy coexmen ¢ saxyyEE BacocoMs:

B —cocya coenmmen 2 saxyyMETpON.

'Pe3y.THTATE 3AHOCATCA B TAGTHITY IKCTIEDHMERTATSHEIX JAHEIX.

TaGmma 23
e | Komemmpams ropore | Mmmemms roponsro o | Mscmeamaos masmemee oo noxasaueme
3 Gt %05 3 Goube T SN ———Y

ONAIT MPOBOTHICE B CHOAYIOMIEN IOPT&e.

31 B nomoxemm A Tpexxozosoro kpama 10  3aKpeToM Kpame §
TOBOTHTCE YeTHPEXKPATHOE BAKYYMHDOBAHHE COCyZa 1 C MepHOmeCKMM
OTKPHIBAHHEM H JAKDHBAHMEN KPAHA ], TeM CAMENM COCYX OCBOBOKIAETCE OT
‘TPOAYKTOB B3pEIBa.





[image: image13.png]32 Tlpn 3akpTsIx KpaHax 7 B COCYIe COIAACTCA paspexeHHe H kpad 10
TIEPEBOTHTCA B MOTOKEHHE B — COSTMHACTCA C BAKYYMMETPOM, MOKAAHHL
KoToporo oTMeTaOTCE.

33 K kpamy 7 MNOJKTIOIAeTCA COCYA C FOPIOTHM Ta30M H TPH €ro
MeJLIeHHOM OTKPHIBAHHH 3aITyCKAeTCH TPeGyeMoe KOHTECTBO Faza:

Pr=P;-Py 29)
rae P, — HavuATsHOE NOKa3aHHe BakyyMMeTpa, ITa;
P, — KOHeHOE NOKa3aHHe BakyyMMeTpa, [la.

3.4 TlepekpsiBacTca KpaH 9. OTCOSIMHACTCH OT KpaHa 7 COCYA C TasoM H
kpas 7 OTKpEIBaeTcs Ha aTMocdepy.

3.5. 3akpemBaeTcs KpaH 7. BKUIOYACTCA KHOTIKA HCKDOBOTO PaspiiHHKa 3.
TA10BOMVIHAZ CMECH BOCIIAMEHSeTCH. IIMCHOHHE HABICHHS B COCYZe
bEKCHpYeTCS HA MOHHTOpe KOMIsioTepa 6. JIaBiCHHe B3pHBA CMECH JaHHOR
'KOHIUCHTPAIIHH JAHOCHTCS B Ta61. 2.2.

3.6. TIPHCTYANT K CIEAyIOWeMy ONTY C APYrofi KOHIEHTpamHeit
TOpioero B MOCTeA0RATETSOCTH M. 3.1-3.5.

To xammEn TaGmum 2.2 B 2.3 CTPOHTCH TpadHK 3ABHCHMOCTH JABTCHHL
'BIPHIEA OT KOHICHTPALHH TOPIOYET0 B Fa30BO3AVIHOMH CMECH.

KomTpobabe BompocE

1. Tro massmmaeTc B3paIBOM?

2. 3a ceT KaKix $aKTOPOB B 3AMKHYTOM OGBeME BOIPACTAET AABTeRHeE?

3. Paccamralite MaBTeHNe B COCyle IpH B3pEBE TOPIEro ram A
CTeXHOMETpHYECKoli KORUSHTAINH ¥ OXTAATEHHH MPOTYKTOB 1O HATATSHOR
TeMTEpaTYPEL

4. KAK H3MHHTCE IaBTeHNe B3PHBA TDH IOGIBTEHH B TOPIOIYI0 CMeCh
‘msepTHOTO rasa?

5. KaK H3MEHHTCE /1aB7TeHte B3p5IBa IPH 3aMeHe BO3IYXA B KHCTOPOR?

6. Tlpn xaxofi KORNEHTpAIMH TOKSEro A [as7emme B3puBa GymeT
MaKCHMATERO:

- mzoamyxe,

- B xmcTopoze?

7. VKaXHTE HETSPBAT KOWICHTPAIHH 1233 A B BOIAYXe TPH BO3ICHCTBHH
‘HCTOWHHNA SAKHFAHHE, AABICHHE He YT HIMERATECR
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‘BrmsERe (IErMATH3ATOPOB HA KONEATPANHORHELE TpETeTHl
pacpoctpamerns n1avern (KIIP)

Lem paGoTs JKCTEPHMEHTATSEENM H PACIETHEDM METOTAMH H3YTHTS
mvemerme KIIP OT CONEPAAHMA HETOISHX Trai0B-{IerMamimaTpos B

e

Conepasme paGorst
1. PacueTHENH MeTOTaMH OTpETeTHTE:
- omatemms musmero (HKIIP) m sepxmero (BKIIP) mpezemos
‘PACPOCTpaHeHHS MIaMeHH;
- MHEHMATSHYIO (erMaTHSEpYIOmyIo KoHneTpanmo (MPK) mHepTHOrO
ram;
- KOHIICHTDAO TOPIOYErD B TOSKe GIerMATHIAILL
2. xcepEMeHTATSEO ompefemiTs iavemns HKIIP IpH pamis
CORCpAARIEX Heropiotero ra.
3. Tlo PACICTHED H KCHEPHMEHTATSHED AGHHEM IOCTPOHTS Tpapik
sasmcmvocTn KIIP 0T cozepaaniix drervarmatopa.
4. TIo MOTyIeHHER Pe3yTHTATaM HCCTEAOBARH CACTATS BHBOTEL

Baezerme. Topiosue rass! i Iaps C OKHCIHTETEM HMEIOT 483 IPEZETa IO
KOHUCHTpAUME:  HMARHA §  BepXNii  KOHUCHTPANOHEHE  IPEACTH
PACTpOCTpAHEHHA MiaMeHH. HikHmA (BepXHmi) Opelel — MHHNMATEHAS
(MaKCHMATSHAS) KOHUCHTPAIS TOPIOTEro, CHOCOGHEE BOCITAMEHHTSCE OT
HCTOHHKA J2XHIGHHS | PACTPOCTPAHCHIO Topess. KORIEHTPAHI TOPIOTero,
pacnonosessse Mexay HKIIP u BKIIP, 06pasyior 001aCTs HOAGPOONACHEX
‘KOHUEHTpaIHE. VCI0BHE HOAIPOBIPHBOONICHOCTH:
PxE 00 [ERY)
T Gc— KOHIRHTpALR TOPIOYerD, %:
9u. 95— cooTBeTCTRERRO HKIIP 1 BKIIP, %

KIIP spIsioTcs BaHCHIME HOKAWTCITME HOKAPHOH ONACHOCTH
‘BEIIECTS H TIOTEAAT OGAATEEHOMY OTPETETERITO.

B COOTBETCTBEE C TCOPCTHYCCKINM NpEICTABICHAM NPH BECICHHH B
Maporal0B03AymEYI0 Ciech Heropiowix a308 (COy N» H Ap) TR Ximartecki
akTHBEEX  marEGmTopos (CFBr, H Ap) KoOHUeHTpam omacts
‘PACTIPOCTPAHeHIE IIAMCHH CYAACTCA: BepXEM IpeZen IOHIAACTCS. KA —
‘Bospactaer (pic. 3.1).
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TIpH BBeIeHHH HEKOTOPOTO KOTHYECTBa (IeTMATH3ATOPa MpedeTst
CMEIKAIOTCH, 06PA3YS TOUKY GTErMATH3ANNH — MPEAETHHYIO TIO TOPIOMECTH CMeCh.
Takad KOHIEHTDAUHSA HHEPTHOTO Ta3a HIH XHMETECKH JKTHEHOTO HETHOHTOpA
“HaIBICTCA MEHIMATEHO GICTMATH3HPYIONIefi KORIeRTpammic:. KOHIeRTpama
KHCA0POZA B TOSKE (VICTMATH3AUNH HATHBACTCS MHHHMATHHSM B3PHIB0ONICHEN
conepmarmex Kic10pona (MBCK).

Tlopszox BemmoesIs paGors

1. 3aM0-THAETCH TABTMNA HOXOTHEDK TARHEX.
TaGmma3.1

BT T Teemi e

Toprovee

Hsepramidi a3 — rensammsatop

Kommentpamms renarmaropa, % o6

“Aniocgepaoe msnesne, lla

Tesmeparypa oxpyaromieh cpeme 'C

o[l [sof o

Tasesme Racaimemmecs apos 5z
oBepREOCTHIO TopIoel AmOCTH TP
‘zeumeparype oxpyaaomed cpexst. Il
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1apoB roproelt KIIKOCTH IATAOTCH IPEMOTABATENEN, ATMOCEPHOE TaBTeHHE 1
TeMTIEPaTYDa B TAGOPATOPHE ONPEIETAOTCH O COOTBETCTBYIONIAN NPHEOPAM.

2. Pacwersias 7acts,
2.1, KTIP ropio<ix 1apos HTH Ta308 B BO3IyXe MOAHO PACCIHTATS IO
- ammpoxcmMamHoEEOH dopiyTe

[€2)

an+
Tite a, 5 — MmHprteckie KoddmmmesTs (126t 3 2):
Tabmma 3.2
Yeun | Konnempammommie npeerm: [Ty —
1 HEIE 368 168
2 BKITP
n<75 155 056
P 071 655

7 CTeXHOMETpHTeCKIt K0>(p PHINEHT IpH KHCIOPOAE B YABHEHII TOPHIL.
‘Hanpmyep, 2713 MeTasa 71 =2, TaK kak CH; + 20, = CO, + Hy0:

22 Mummammas  dreneTmmpyomas  xommemtpamma  (MPK)
HeTopiotero ra; PACCTHIMEACTCH M3 YPIBHEHS TeIIOBOTO GATIHCR NPH
CTeTyomX 0B

- AINAATHYECKRS TeMIEPITYpa TOPHNS FBISCTCS NpeAeTSHOR
cocrapazer ~1500 K:

- B TOTKe (METATHNINE COOTHONEHHE TOPIOTEro H OKHCTHTENS
CTCXHOMETPHTECKOS TP OKHCICHHH YTaepoma 70 CO, a Bosopoza 0 H:O.
‘HampiMep. A7% TOPSHME MeTaHa B BOMyXe IPH PAjARICHHH HOKCHIOM
yraepoza (CO;)

CHs+ 15(0; +3.76N) + n, = CO + 2H:0 + 1.53.76N; + n,+ Ox
Tlesas §ACTh YpaBHHHS MpEACTABTACT COGOM CTEXHOMETPHTECKYIO CMeCh
TOpotero H BO3IYXa ¢ Heropowne rason. [IpaBas 4aCTh — MPOAVKTEL TOpEHHS
TpH OKHCTCHHH YTAepoAa 10 CO.

M 3axoma Tecca crenyer

0u= AHco+24H,, = 112.7 +2242.2.75.0 = 522.1 &Jl&/s015.

rae AHcoH AH,,— COOTBETCTRHHO SHTATINA OGPAOBAHNA OKHCH YIIEPOTa
(12,7 JTaos) 1 mapoobpassof somsr (242.2 KITKAOTE) B MeTama
(75.0 xJTx/vomm).

‘Temnosoit Gananc:

O TVl T; - T.) 33)

e Tm =TVt
M3 ypassesx (3.3) MOKHO PACCTHTATS KOTHYECTBO HETOPIOTEro rasa A4

e A S ——
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rite T¢ ~ NpemeTsHas aTHaGaTIeCKas TeMepaTypa roperma (1500 K):
T, - HavaTsHA% TeMmepaTypa. K
Cpi— TEMI0EMKOCTS 1-TO TIDOTYKTa TOpEHAA TIPH TIOCTORHEOM 05BeMe (Tab1.
33) cpemiee smatemme B TeMmepaTypHOM HETepsate 273-1500 K.
wla/(oms-K):
Cps - TemTOMKOCTS (enMaTHIATOpa TpH TOCTORHEOM  OGBeMe,
/(o K):
V5, ~ TeopeTirteckutit 05beM i-T0 MPOIYKTA FOPEHHA, KMOTHMOTS:
Vi oBbeM GmenvaTHaTopa.  COOTBEICTEYIOWEE  MEEMMATHHOR
¢renaTmpysomek xormerTpamm (MEK). KMOTS/KMOTS.

Vs

TaGmma33
Temn == esarmscra Goperm Temmosmorn Gyt
FEEES) aGaom )

T | Mmorcea yracposa <0; 227 50810

2| Anoxcns cepus ES) 238 511107

3. Oscna yraeposa [ j¥5) 518107

4 [Boaa (uap) HO 7 3.9910°

5 [Asr Ny X5 318107

6| Bosayx 02107079 %, 144 323107

1% METaHOBO3AYIIHO CMeCH, Pa36aBIeEHOM AHOKCIHIOM YTTepOTa:
7= S-(1500-2731318 1+399 24318 15 376)10°
1500-273)-508-10"
MOKHO PACCTHTATE COCT2B mpeXeTsiofi MO TOPIOIECTH CMECH B TOTKE
reraTmsams, mprmas:
(Ve + T 2T +3) @5)

=38 om0,

32100%, Torm
LA
VAV 2V 4,
15 METaHOBOSAYMIHOR CMeCH. Pa30ABTERNON IHOKCHIOM YITEpOTA.
cocras B Touke drenaTHIamIE

o 100 3.6

38 2450
@ o= TT15715 3767265 0™
1
® = Tis=1s 30625 0T
15 _
@ o= I35 3767265 100
15376

472%

~15+15.376+265
‘PesyTHTaTs! PACtIeTa JAHOCKTCA B TAGTHITY.
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3. GKCHepHMeRTATERAz TacTh

‘xcrepuverTaTs HOE Onpeneesme KITP MPOMIBOTITCE MyTeM HAXOKTEHHA
NpENETSHX  KOHNeNTpAmE, eme CHOCOGHEX K BOCIIAMEHeHHO H
'PACTPOCTPGHEHHIO TOPEHIA.

‘DKCIIEpHMEHTATS HAR YCTAHOBKA COCTOHT H3 B3pHEBHOR mumeTx 1 ¢
'BUASHNEING S7EKTPOZI2MI 2, KOTODHIE Tepe3 BHICOKOBOTS TR TeRepaTop 3 it
‘BHITPAMHTETS 4 COETHHERE C 3TeKTPHecKol ceTs10. HIKHI KOHEI MHIIETKI C
‘TOMOIIERO KpaKa 5 CoeTHEAETCH C ATMOCHEDOTE, A BEpXHIH ee KOHEII Tepes Kpas 6
H TPEXXOR0B0 Kpa 7 ¢ BaKYYMMETpOM § I BaKyyMHEnt Hacocon 9. Hemmryenas
KHIKOCTS 32THEAETCH B COCYX 10, dTerMaTH3ATOP (TBYOKHCS YTTepona) XPaHHTCE
8 pesmHOBOH KaMepe

==

Prc 32 Creo xcnepmenTamsmof yeramoma
1~ Eapemmmas mmeTsa; 2 — 3aexTpOR SwKATaTEY; 3 ~ TeHepaTOp; 4 ~ EEIpRIITETS;
5.6~ xpamm; 7~ Tpexsozopol xpa; § ~ axyynieTp: 9 ~ Eaxyypms macoc;
10~ exocs ¢ roprowe amxoeTSR; 11 ~ enEDCTS € HECpTREDS ason.

'KOHIERTPaITIA 14308 B0 BIPHBHOH MHIETKE 1 OMPETETRETCE C MOMOMIEO
‘BaKyyMMeTpa 8, MIKATA KOTOPOTO. pasTetesas Ha 100 TeTeRHi, COCTABTRET OTHY
‘TexmirTeckyto anvocdepy i 735 Mne pr. cr., mw 98000 TTa. Taxint 05paso,
0RO TeTeRHe MKATS! BaKYYMMeTpa cocTanzeT 980 TTa.
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P, - aruocheproe xastenne, Tla;
Zyy - XOTItecTSo feTeHMA, Ea KOTOPoS OTKIOHETACH CIDETKA
BAKYYMMCTPa OpH BBCICHNH T2300GPAEEIX  COOTBCTCTBEHHO
ropiotero i drervaTHITopa.

HaCTO TOPIOTIM ABIACTCA ATUKOCTS, KORIEHTPANHORHEIE TPEACTEL TIapos
KOTOpofi HaZo OMPEACTATS. B 2TOM CIYIaC 0 BIPBHYIO NHIICTKY HOCTYMAIOT
HACHIIIICHHEIE TAPEI TOPIOTETO OMPEeIeHHOH KOHIHTPAIMHH (Ox) € BOJIYXOM.
'KOHICRTpAII TZpOB FOPIOTIETO B0 B3PHEROR THIICTKE
P

= Gs8)

€ P — KOHICHTPAHA HACKIIERHOTO Napa, Ta;
P: — NapUMaTsHOE JABICHHE NapoBOIAYIIHOH CMECH BO BIPHIBHOM MHICTKE,
Ta.
Tax kax P, = Z,980. 2 0y = % 100, To, MoACTaBTAA B ypasHerme (3.80),
TOTyTHM (OpMYTy ATH PAcieTa KOHUCHTPAUMH NAPOB TOPIORel AMIKOCTH BO
‘B3PLIBHOR MHTIETKE:

% 100 39)

OmerTs: mposomATCs Mo CreMyomelt CXede.

1. 3aKpEIBaIOT HECKHI KpAH 5 Ea B3PHBHON IHIIETKe, OTKPHIBAIOT KPAH 6, 3
‘KPaEOM 7 COETHEOT MHIIETEY C BAKYYMEEIM HACOCOM (ToT0KeRHe 1),

2. C mOMOEO BAKYYMHOTO HACOCA IPOKATHBAIOT BIPHEHYIO MHIETY 1.
mepromteck (34 paa) coeTHEER ee KpaEoM 5 ¢ aTMocepofi. Tex camsne
THTIETKA OCBOGOKIAETCE OT MPOTYKTOB TOPERHA M OT HECTOPEBIIe: CMeCH.

3. TIpw mpeEUTyImeN MoToXeHHH KpaHa 7 1 3AKDEITOM KpaKe 5 B MHTIETKe.
co3naeTcs paspexerte (7-§ 0GOPOTOB BAKYYMHOTO HACOCA) H C TIOMOIISIO Kpara 7
MHTeTKa CoeTMEAETCH ¢ BakyyMMeTpoM § (Tomoxerme 2). Tlpi SToM MoKazAmIE
BaKYYMMeTpa He JOTKHS! HIMEEATECK B0 BpeMeHH. ECTH IPOHCXOTHT maTeHite
PAIPEKEEIA, TO HEOGKOMNMO ONPEETHTS MECTO TIOTICOCA BOIYXA H OGECIIETHTS,
TepPMETHIROCTS CHCTeMEL

4. K HKHeMy KOHIY B3pHBHOR INIETKH MOTCOSTHEAETC C NOMOIIE
PEIHEOBOTO MTARTA COCY X C HCCTeTyeMOf AHIKOCTS0 10 H, MEITEHHO OTKPEEAE
XpaE 5. B IHIETKY BIYCKATCH DACTETHOE KOTHYECTEO HACHIIEHHEIX Mapos
KHIKOCTH. OTCIET KOTHYECTBA BBCIEHEEX MGpos KHIKOCTH ONPEETAETCH 10
ImKaTe BAKYYMMeTpa 3aTeM KpaE 5 MepeKpHBacTCH, OCYX 10 OTCOSTHESIOT OT
THTETH B MOTKTIOIANT KaMepy ¢ hrervaTmsaTopo 11, OTKpHBAROT Kpa Ha

o





[image: image20.png]KaMepe, 3aTeM, MELTEHHO OTKDHEAS KPAH 5. BBONAT PACTETHOE KOTFIECTEO
¢envaratopa.

5. Tleperpsmaior kpam 5. Kpasm Ha Kauepe C (IErMATHIATODOM.
OTCOETHHAOT KaMepy OT MHTIETKH K C IOMOMIEHO KpaKa 6 OTKTIOIAK0T BIPHBHYIO
THTIETKY OT BAKYYMMETPa H BAKYYMEOTO EACOCA.

6. Kpason 5 coemsioT B3pssHyso mmeTky 1 ¢ anocdepolt. C nosomsio
'KHOIKH BKTIOYCHH TeHEpaTopa 3 IPOHIBONAT HCKPOROH PAPET Ha HEKTPOLAX 2.
Tloosere Kpasia 5 I0;THO GHITS OTKPEITOE.

7. Bu3YATEHO QUKCHpYETCE HATHHE HTH OTCYTCTBHe BocTaMeserms. TTp
OTCYTCTBHM BOCTTAMEHEHH KOHIEHTPANEO TOPROYEr0 MOBSIIAT HA OTHO
Zelesme BAKYYMMeTPa A NDH €0 EATHTHN, HaOGOPOT, TORMAOT. ONEITE!
TOBTOPHOT 70 TEX TOp, MOKA TpH JGHHOM KOTHYECTSE (IerMATHIATOpa ABe
CMeCH, PaITHTAIOMIHECE TOTHKO Ha OFHO JETCHAC BAKYYMMETPA, BOCIIAMERAIOTCE
H He BOCIIAMERAIOTCE

8. 3a HKIIP MpHHMMaOT CpelHee IRaTeHHe MEKITy STHMH BETITHEAME.
‘PesysTaTs 3aHOCATCS B Ta61. 3.5

TaGmama3 5
T /a | Conepms Compaoms ropowero | Peymrar | Samvemse FCI. %
A z Z 9.s s o

Tlo mamsne Tabr 34 m 3.5 ctpomrcs rpadux sasmcmvocts KIIP ot
CoRepXANRA IENMATHIITOPA, OTIPEEAETCE 051ACTS PACTIPOCTPAHERHS IIAMCHH
(prc. 3.1).

KomTpo:bAELe Bompock:

1. U0 HAIHBASTCE KOHNEHTPAUMOHHSINH NPEICTAMH PACTIDOCTPAHEHHI
‘TTaMeEH, 0GTACTSO PACTIPOCTPAREHIE MIAMERH?

2. Kakue (akTops! BARAIOT Ha KOHUCHTpaUHOHHste npesemst? Ilocumre
‘rpadeckn

3. C nowmmmit MOTKYT#DHO-KHHETHNECKOR TeOPHH OGBACHNTE BTHFHHE
nenariatopos sa HKIIP 1 BKIIP.

4. Kaxme cymectsyior Meroms pactera KIIP? Iipommmoctpupyiite
‘mpmMepat pacteTa.

5. Tlo pesymraTan paGoTsl yCTaHOBHTe, GyAeT MH B3HBOOTACHof
'KOHIIEHTPAIIIA MaPOB AIMIKOCTH B BOIIVXE Oy, COTEPRAEN @ drerMaTmIaTopa?

6. PaccamTaiiTe Ko3(dHIHEHT HIGHTKA BO3AYXa Topioteil cMecr Ha HKITP
1 BKIIP.

7. TlokaxiTe TpABEMECKH 3ABHCHMOCTS TEMIEPATYpH FOPEHNS NPH
H3MeHEHIH KORIeHTpaIIH ropiotero ot HKTIP 1o BKIIP.

8. PaccTaliTe KOHNERTPAITO BEMeCTsa A B TOTKe (UTErMATHIAINN mpH
'PaIBIBTCHIH IAPOBO3AVIIEOH CMecH GrenaTiaTOpOM B.

9. Ompertemire, GyffeT i B3PHBOOTIACEA MGPOBOIIVIHAE CMCh, ECTH B
repueTIIRON OGBeMe ¥ menapmiocs Q Kr Bemectsa A? Tlapsr pasHoMepHO
‘pachpezeers: o 06BEY.
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3aBECEMOCTS TeMIEpATYPH BCIBIIKE ropioteli ALIKOCTE
OT KOBIERTPAMET ee BOTHLX PACTBOPOB.

Lems paborst MccleZosars BIHAHHE COACPAQHHA BOAH B TOpIOTei
KHIKOCTH Ha TEMIICPTYPY BCSIIKL

Conepasye pabors.

1. PacueTnt MeToz0M onpene T

- Tesmepatypy BensimKs TCTOR (100 %) roproteli ATKOCTE.

2. JKCHEPHMEHTATSHO ONDEETHTS TEMIEDATYpy BCHSIIKH BOTHEX
PACTBOpOB 3TOR AHTKOCTE

3. Tlo PaCHIeTHEN H SKCTEPHMEHTATSHED PE3YTSTATAM TIOCTPOHTS TPAHK.
‘3ABHCHMOCTH TeMTIEpATYDE! BCTSIIKH AHIKOCTH OT e KOHIIEHTPAII.

4. Tlo NIOTY<eHHEN PE3ySTATAM CIETATS BHBOTEL

Boeztesme. HaX MOBEpXHOCTSO KIIKOCTH BCET/Ia MPHCYTCTEYIOT €€ TIapsL.
'KOHIIEHTPAIIIA KOTOPSIX B BOYIYXE ABHCHT OT TEMIEPATYPSL AHIKOCTIE: C POCTOM
TEMUEPATYDH KOHUCHTPAINA TIaPOB BOSPACTAET, JOCTHTAR TPH TEMTEPATYpe
xumens 100 % MEHMMATGHAY TEMIepATypa AWIKOCTH, TP KOTOOR B
YCTOBMAX CHEIMATHEX HCTITARNH MGpst ropiotell MIKOCTH BOCITAMERIOTCE
OT HCTOTHHKA IWKNTAHNE Oe3 IATsHEHINEro NeEXOTa TOPEHHA KHIKOCTH B
T yIHORHELE PEAIM, HATBACTCE TEMTEPATYPOF BCIEIIKH

Taxins 0GpazoM, TPH TeMTIEPAType BCTSIIKE MAPOBOIIVIIEAR CMeCh HAT
‘TOBEpXHOCTE 0 TopioTel KMIKOCTH CTAROBHTCE TOKAPOBIPEIB00NacEOit. TTo IToft
TpHTHEE TeMTEpATYpa BCIBINIKH SBTRETCH OIHINM M3 OCHOBHEIX IOKalaTerelt
MOKAPOBIPHBOONACHOCTH  AHIKOCTER,  NONTRAME  OG3ATETSHOMY
ompeneremmo a1x moGof ropiotell AMIKOCTH. TeMTEpATYpy BCHMIIKE
ompeeTTOT B MPHEGOPAX MEYX THIOB: 3AKPHTOM (31) H OTKpETOM (0.L)
TIoRATHO, <TO TEMepATYpa BCISIIKH, OMpeXeTeHHAR B JAKPHTOM TpHGODE.
HHAe, TeM B OTKPEITOM.

To TeMmepaType BCIMIKM KMIKOCTH  KTACCHOMIMpYIOTCE  Ha
TETKOBOCIVIAMERAIOMHECH (TeMTIepaTypa BCISMIKK & 3.1 61 °C 1 Hike, mmm
66 °C w mxe B 0.11) B ropHOTHe.

Tlopsiok BaImOTHerIs paGoTEL
1. 3aM0-THAETCH TAGAMN HOXOTHEDK TARHEX.
TaGmmad.1
T T Seess mopaeersn

1. | Kamocms
2| Kommemrpama somt » ozmon pacteope
ropioelt seumocTa, % wace

Tk e weo
Koo b g S5





[image: image22.png]Hcnmmyemas  KHAKOCTS, KOHIEHTPAUHS €€  DACTBOPOB  3AZaioTcs
TpenozaBaTeneM. Ko>bQHMIHEET Auddy3HH BHOHPACTCH B TAGTHIIE IPHIOKCHHA.

2. Pactersas wacts.
To Gopuyre B BIHORA PACCTHTHEICTCE TEMIEPATYpa BCHSIIKI
“weroi (100 %) AuakocTa
Te=—A__
¥ w P,
Tae Ty — Temeparypa semsmm, K;
JI— x03dummerT AHbY3IHH 1ApOB AITKOCTH B BOIIYXe, A/c;
7 — KoMIeCTBO MoTell KHCI0pOTa. HEOGKOMIMOE ATH NOTHOTO OKHCTRHIE
0HOT0 Mo ropiotero;
A - nocrosmuas npubopa, 28.0 (*KITa)/c.

@1

3. JKcmepMeRTATSAR TacTE

OKcrepuMeRTATHAZ ycTaROBKA (pHC. 3.1) COCTOHT H3 OGorpesaenoro
¥OprIyca 1. B KOTOPIE TIOMEMAeTCH THTETS 2 ¢ HCTBITYeMOR KHIKOCTSH0. CBepxy
THFETs 3aKPSIBA€TCH KPRINIKOH 3 C TEPMOMETpOM 4 H JANATSEEDC mTIeM 5.
KpHITKa CHaGKeHA YCTPORCTBOM IT% MeDEMENMBAHEA AHIKOCTH B THETE H
MpYAHEEEDS peraaron 6. C HOMOMEO TAGOPATOPHOrO TparCHOPMATOpa 7 Ha

KTEMME KOPITYCA IOTACTCH HANPAKEENIE OT CETH.
OxcrepuMerTaTsHOE ompeXeremme Th 3IAKTIOTACICE B ONEIETEHHH

Prc. 41 Crena sxenepmenTaTsmof yeranoms:
1~ xopye; 2 —Tarems; 3 ~ xpamm; 4 ~ TepuoueTp; 5 ~ sAmaTm T
6~ mpy s perar 7 Tpamcopaarop.
‘IKCIEPHMEHTATS HOE OTIpETETeRHE TEMMEPATY P! BCTSIIIKE IPOBOTATCA 1O
ceaysomei cxexe.




[image: image23.png]1. HcmsTyenas AHIKOCTS 3ATHEAETCE B THTeTS 2 1O YPOBER KOTSHEBOR
PHCKN, HaHeCeHHOR HA BHYTpeHHefi ero CTopoHe. THTETS YCTAHABTHBACTCH B
‘KOPIIYCe H 3AKPHBACTCH KPHIIIKOF C TEPMOMETPONM.

2. TlpuGop wepes asToTparcHOPMATOP 7 MOTKTIOTACTCH K STEKTPHIECKOH
CeTH, HApEAeRHe NOTGHPAETCH K3 PACTETA MOy IeRH CKOPOCTH Harpesa 5 °C B
smEyTy (<75 B).

3. Momsmraercs samamestt GMTHTS 5 § <epes Kammse S5 Tpazycos
TOBHIIEHNA TEMIEATYpH TPOBOTHTCK MCMETAREE Ea BCHEIKY. J1f 3Toro
‘T0BOPOTOM MPYAHEEHOTO PErIara 4 OTKDHBAIOT 3ACTOHKY Ha KPHIIIKE  OMYCKAIOT
miaMa BEYTPs THCIX Ea 12 c. HAHMEHSIIAR TeMIEpATypa MPH KOTOPoR
NpOMIOITA BCMEIIKA MApOB, NPHHHMAETCE 33 OPHEHTHDOBOYHOE IHATeHHE
‘TemepaTypE! BCTBIIRE.

4. Jl1% OUpENETEHMR TOSHOTO IHATEHHA TEMIEDATYPH BCIIIKI
OXTAKIAOT HCMHTYeMyW AMIKOCTs Ha 10 °C HEKe OPHEHTHDOROTHOR X
YCTaRaBTHEGKT cKOpoCTs Harpesa 1 °C B MumyTy. MCTMTaHHe Ha BCHEIIKY
'TPOBOZIAT MK NOBBIIIEHIE TeMTIEPATYEL K KAXIELH TPATYC.

3a TeMIIEpATYPY BCTBIMIKE HCCTeAyeMOF KHIKOCTH NPHEMMAOT IOKAAHHE
TEPMONETPa, TIPH KOTOPON TIORBTRETCA IUIAMS HAT MOBEPXHOCTEHO KHIKOCTH.

PesysTaTs 3aHOCATCA B TaGT. 4.2

TaGmmad2
T | Kowmearpaas somrs sommce pocraope ropionst awmocrs % | Toxmeparyys scmamm, €

T [0% (pacuermoe snanerme)
2

B

Tlo fammEne TAGTHIE CTPOHTCE TpadK 3ABHCHMOCTH TeMTEDATyPE!
'BCHBIIIKH OT KOHIEHTPAIHH BOTS! B FOPIOtelt KHIKOCTE
Tlo pesysTaTaM HCCACAOBAHNA TETAUOTCA BHBOTEL.

KomTpobabe BompocE

1. o mamBacTcR  TeMNepaTypo  BCHBIIKH,  TeMmepaTypoit
‘BocmaMeresms? Hx GamrIeckii CMECT.

2 B €eM paImNTHe MeATy TeMIepATypolf BCHSIIKH H HIKHIM
TeMTICPATYPHEIM NIPEACTON BOCTLTAMEHEHNA?

3. VKaKHTe OPHEHTHPOBOTHOE IHATERHE TEMIIEPATYPHELX MIOKAZaTe el 218
‘MpemToKerHOR AMIKOCTH.

4. Kakie QaKTOPS BTNMOT HA BETHHHY TEMIEPATYPS! BCHEIIKE?
Tloscanre rpadurtecki.

5. Kak BTNReT HA TeMTepaTypy BCMHIIKE CKODOCTS ee HATDEBA OpH
—
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3aBECEMOCTE TeMIEpATYPHI CAMOBOCITAMEREHAR
OT KORUEHTPALEE HAPOE TOpIOTeii AWAKOCTH
B mapoBo3TymEOi cyeck

LLems PaGOTEL DKCTIEPHMEHTATSRO YCTAHOBHTS 3aBHCHMOCTS TEMIIEPATYPEl
CAMOBOCILTaMeHe RIS 0T KOBIIERTPAIHH FOPIOTETo BEIECTSa.

Conepasme paborst. 1. PaccHHTaTs TeMTEpaTYpy CaMOBOCTITAMEHEHHS
HCCTETyeMOTo BemeCTsa o Cpe et ATHHe YT IEPOTHOR Hemt

2. MCHOTS3y% MOTyeRHOE IHATERHE TEMIEPATYDE! CAMOBOCITAMEHEHIIE,
TDOBECTH MepecteT JATAHHEIX 3HAFeHMH KOHNEHTpAUMH ropio€ero (% 06) B
‘MaOBO3IYIIHO CMeCH B OGBEMEL BBOTMMOR AMIKOCTH.

3. JxcmepmverTamsHO aGopatopHoft  ycTaHOBKe  OmpereTHTS
TEMIIEPATYDY CAMOBOCIVIAMEHEHN® TOIOeli CMECH NPH TpEX 3ATAHHEXX
‘IHAYEHHAX KOHIIEHTAIHI 113POB TOPIOTeR KIIKOCTH.

4. TIo IKCTIEHMERTATS BN JQHEEM TIOCTPOKT JABHCAMOCTS TEMIEpATYPEL
C4MOBOCIIAMEHEHHA OT KOMIIERTDAIH MapoB TOPIOTEro, CPABHATS TIOTYTeHHEe
AHESIE C pACETHEN IHATERHEN.

Boexemme Ha mpaKTHKe JOCTATOTHO €ACTO BCTPETAOTCE  CTYTaH
CaMOTIPOH3BOTHHOTO BOSHHKHOBEHIA TODEHILE TOPIOHX BEIIECTS, KOTIA TODERHe
B TOpiovefi CHCTeMe BOHKAET G BHEIIHEro HCTOMHHKA SAKMIAHME. Takoe
BOIMNKHOBEHMe TODEHEA B Tal0- M MADOBOIVINNEIX CMECEX HAIHBART
camosocTaMeRerHeN. Kak MPABHTO. CAMOBOCIIAMEHEHHE B TOPIOTI Taso-
‘AOBOSIYIIHELK CMECAX MPOHCXOTHT MPH MOBSIMEHHED TeMIEPATYPaX, T.€. DK
YCTOBHAX, CHOCOGCTBYIOMIEX XHMEMECKOR PDEAKIMH MEAIY TOPIOTIM X
oxmCTHTETEN

'PaccMOTPIM KpATKO IPHFHES! MPHEOIAIIHE K BOIHHKHOBEHIHO TOPERHA B
Takoi cucreme. IIpecTasmM ceSe Talo- WM TGPOBOIIVIIEYH CMech,
‘HAXOTIFIIYIOCE TIPH TIOBBIIIERHO TeMTIEPaTy e, TIpH KOTOpOF B Heff ¢ 3aMeTHOR
CKOPOCTSIO TIPOHCXOTHT K3OTepMITteckas peaxims. Temto, Ssifelsiomeecs B
TOpIOYER CHCTEMe B Pe3yTSTATE XHMITECKOR DeaKimi, GyleT IPHBOMATS K ee
camopasorpesy. Text BEII TEMTEpaTypa TOPIOTElk CMECH, TeM BBIIE CKOPOCTS
XHMHtecKO DEAKIMH, COOTBETCTBEHEO BSIE CKODOCTh TEIOBUTETEHEA B
cHCTeMe. CXOOCTS TEMTOBIETEHMA () TpOMODIMONATSEA CKOPOCTH
xmareckot peaxmn (W)

4-=0 Ty, 1)

Tite O~ Temnosoft bdexT xImMTTecKof peamm

C  nosmmesmen Temmeparyps (T) B pearmpylomeli  cHcTeMe
YBETHHEGETCE  CKOPOCTS OTTOKA TemTa (¢) B OKPYAAMOMYI0 CpEIy. KOTopax
‘TpoTopIHOHATE HA pa3HHIIe TeMTEPATYD

@2 (1) 2





[image: image25.png]e 0~ KoadpmmenT TemooTAAT;
S~ WIomaTs MoBepXHOCTH Tem00GMeHa;
V'~ 0GBent roprogeit caCTeMSL:
T, ~ TexmepaTypa OKpyAatomell CpeTs! (HATATHAR TeMTIEPATYpa ropioteit
cucrenss)

Taxine 0GpasoM, MOBHINERHE TEMTEPATYDS! DeArHPyIOmeli CHCTEMS B
PesyISTATe €€ CAMOPA3OrPesa IPHEOAT K YBETHTEHHIO CKOPOCTH OTHOBDEMEHHO
ZBYX TpOIECCOB! TEMTOBMTETEHER B CHCTEMe M TEWI0OTEONA 3 Hee. B
3ABACHMOCTH OT TEMUEPATYPHl CPIsl, OKpyXaiomeRl cucrey. Ilossumenme
TEMTIEPATYDEL B CHCTeMe MOKeT NPHBOTHTS JHGO K BHPABHHBAHHIO g- H .
"HACTYTUTEHHIO TEILIOBOTO PABHOBECHS, THGO BCE GOTMIEMY PACKOAKIEHHIO MEKIY
‘BETHIHHAMH .. H ¢, TPOTPECCHPYIOIIEMY CAMODA3OTDEBY H CTEAYIOMIENY 32 T
‘Tem080My B3pEBY. TerT080it B3PS B TOPIOTILX ra30- H TAPOBO3AVIIHEX CMECEX
TPHBOZHT K CaMOBOCTITaMeReEIH0. MARMATEHAR TEMIIEPATYPa Toprovtell CMeCH,
K KOTOPOF IPOTPECCHPYIOMITE CaMODA3OTPEB CHCTEME! IPHBOTHT K TEIIOROMY
‘BIPSIBY H MORBIEHINO IIAMEHH, HATHBACTCH TEMIIEPATYPOH CAMOBOCITIAMEHEHTS.
Ha NpAKTHKE 32 TEMIIEPATYpY CAMOBOCITAMEHEHI NPHEHMAIOT MIHHMATSHYIO
TEMTIEPATYpY CTEHOK COCYAA. TIPH KOTODOH TOPIOTA CMEC, TOMEMIERHAR B 3TOT
cocyz, BocTTaMerAeTCH. TEMTEpATYPa CAMOBOCTITAMEHEHNA ABTRETCE OTHID H3
BaxHEHIINX MOKAITeTel NOAGPHOR OMACHOCTH TEODHE TEIIOROTO B3DEBA.
‘passiTas axazesmxoy HH. CeMEHOBEIM JOCTATONHO NOAPOGHO PACCMOTPEHA B
‘y1eGEoN ocodmt «Teoprs ropexms i 3psay. Ta &e C NoHT STOf Teopi
aEATIEpYeTC:  BTEME  pASTITERX  GAKTOPOB  Ha  TeMmeparypy
camoBoCIITAMeRe RS

TeMIepaTypy ~ CAMOBOCTTAMEHEHHS — MDETETSHEIX  yTIeBOTODOTIOE,
OTHOATOMEEIX CITHDTOB H APOMATHYECKHX COMHEHMH MOAHO IPHOTIKEHHO
PACCTHTATS M0 cpe el ATHHe YTIEOTHOR HeMmH MOTeKYSI (ci. (MeToTTecKHE
yKazasHs K pemmerio 3210 o TriB»).

T SKCepmMeRTATEHOTO onpetertesmms Texmepatyps
CAMOBOCIVIAMEHEHHA TOPIOTIX KHIKOCTER HCMOTSIYIOT DEAKIHOHEEN COCYX
mpencTasTmOm COGOM  KOHEMeCKylo KOT0y H3 KBADIEBOTO  CTEKTa
TOMEmeHEY B HATESATETSHYIO Mets. B HarpeTsii COCYR C MOMOMER
AMEKPOTHIIETKH BSOTAT ONpEICTEHHOC KOTHYECTSO HCMBITYEMOH JILIKOCTH
KHIKOCTS B COCYZle HCIGPRETC H, CMEMMBARCS C BO3AYXOM, 0GPA3yeT FOpIOTyI0
‘MapOBO3IYIEYI0 Checs. B IABHCHMOCTH OT TEMEPATYPH CTEHOK COCYAA FOPIOTaE
CMech TGO CAMOBOCHTAMEHAETCH, TGO HeT. WIMEHEY TEMIEPATYPY CTEHOK
COCYZA, HAXONAT MHEMMATSHYXO TEMIEDATYPy. IPH KOTODOR MapoBOIIVIIHaE
CMeCh BOCITAMEHSETCE, M 3TO IHAYeHHE NPHIMAKT 33 TEMIEPATYpY
camosocmaMererms. TIOCKOTEKY TEMIEPATYPA CAMOBOCTITAMEHERMA JABHCHT OT
'KOHIIEHTPAIIIH TOPIOYEro BEMECTBA B MAPOBO3YIIHOR CMECH, OIEIT MOBTOPAIOT
C ApYTHM KOTIMECTBOM HCHHTYeMofi MIKOCTH %0 TeX TOp, TOKa He OyZeT
YCTAROBTEHO MEHIMATHHOE 3HATEHHE TEMTIEPATYPS! CAMOBOCITAMEHEHHE TR
AHEOTO BemecTsa. 3a TEMIIEPATYPY CAMOBOCIIAMEHEHH BEMECTEa MPHEMMAIT
€€ MHHMMATEHOE IHATEHHe, IOTYSEHHOE MO PE3YTSTATAM SKCIEPHMEHTATSHOTO
HCCTETOBAHEA 32BHCHMOCTH TeMIEPATYPH CAMOBOCIUIAMGHEHHZ OT 0BBEMA





[image: image26.png]BBOTHMOH XHIKOCTH (WTH KOHIEHTDAIMH TODIOWEr0 BemecTa). Bma Takoit
JABHCHMOCTH TOKa:H Ha pHC. 5.1. Kak NPABMTO, MEHMMATEHOE IRASeHHE
TeMIEPATYDH CAMOBOCITAMEHEHIA HMEIOT CTEXHOMTDIIECKHE CMECH, HIH
ChMeci, GTHIKHE K CTeXHOMeTpieckiny. II03TOMY eCTH HIBECTHA XHMIFIECKRE
$OpMYTa HCCTEAYEMOTO BEILECTBa, TO MO YPABHEHHIO [OPEH NPETBAPHTETSHO
'PACCHMTHIBAIOT CTEXHOMTPHMECKYIO KOHIEHTPAINO BEWECTEA H ONPEIETAIOT,
KaKOE KOTTHIECTBO IIKOCTH HEOGXOTHMO BBECTH, TTOGH! B COCYIe YCTAROBHTACE
‘KOHIEHTPAIHS, GTHIKAT K CTEXHOMETPHHECKOH

9 Gener o -

Pac. 5.1. JABACHAOCTS TeMTEDATYPE CAMOBOCTTAMEREHIA OF KORTETPAIT.
‘ropiosero semectza  napoROsIYIHOH CiecH.

POPMYITY. CBA3HIBAIONIYI0 KOHIICHTPAIIHIO TOPIOYEro (¢r) B NAPOBOIAYIIHOR
caecH B cocyae oGbexoM V. HarpeTon Ao Tewmeparypsi T ¢ 0GBeMOM BBOXMMOF
AHIKOCTH Vi, MOAHO HIOTY TS 13 C AYSOIIX HPOCTEIX COOGPEACEIL

Yo Vep=7. 2 v=, BT,

Myl.V-p Vzm,Vr Vqu - ©3)
Tite VaH px— OBBEM H IWIOTHOCTS BBOTNOH TOpIOel KHIKOCTI:

M - Macea OHOTO MO FOpIOTro BeleCTEa (AHIKOCTR):

Vzap— 06BeM 1aDOB TopIoe KHIKOCTH B COCYAE:

V,— 0bben 0IHOTO MO ra3a (1apa) MpH yeoBHAX oMETa (Te. Pone):

Vo =224 1h0m — oBBeM OTHOTO MO ra (Napa) MpH HOPMATSHEIX

yerosmax (To =273 K. Py = 1013 xITa).
s 3t0r0 caeayer, to

0. VL P, M

=T1007, I Pop,

Popuyma (5.4) MOIBOISET PACCTTHEATH OGBEM Topiotell AMIKOCTH
KOTOpBI HEOGXOTMMO BECCTH B COCYA AT3 TOrO, TIOGH B HEM 06P3oBaTach
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[image: image27.png]T3pOBOIAVIMEAL CMeCh C KOHUCHTpauHeli ropiotero ¢r. M. maoopor. mo
HIBECTHOMY OGBeMy BBOTHMMOH rOpioTell KHIKOCTH OPETETATS KOMIIERTAIITO
"TOPHOYEr B IAPOBO3YIIHOR CMeCH, 06PA3yIOMERCH B PEAKIHORHOM COCYE.

Omicasme _naGopatopsofi yeramosss. Ha puc. 5.2 mpiBemes mux
aGOPATOPHO YCTAHOBKI V1% ONPEACCHNA TEMIEPATYPH CAMOBOCTIIAMEHEHH
OmpeZeneHHe TeMIEPATYPE CAMOBOCIIAMEHEHHS TPOBOMHTCS METOZOM (GKAILTID)
‘Peaxmmosmsi cocya | mpexcTaTmomi ool KoI0Y M3 KEADIEBOTO CTEKTA
HATPESAETCE ¢ TOMONEHO TEKTPOCTHPATH 2, KOEIE! KOTODOR BHBENCHH K
KIeMMaM H BHEIHMA JAIMTHSUX Kopmyc cocyma 3. BEYTH cocyaa snasEa
Tepmomapa 4 (8 kBapuesofi TpyOke). KOHIE TepMOTaps! BEIBEZEHS! Hapyky.
CIMpaTs MOZCOSTHEAETCE K ABTOTPAHCHOPMATOPY 5. STO JA€T BOIMOKHOCTH
POTYINOBATH HAIpSACHHe, IOMABaCMOE Ha Hee. 3, CICIOBATEIEHO, H
‘TeMmepaTypy Harpesa CTeKIEHEHOrO cocyZa. TIpOROSA TEPMOMAPE IOACOSTHETIOT
K IHPOMTPHYECKOMY BOTSTMETPY 6. DO NOKI3EMSM KOTOPOTO ONPEACITOT
‘TexmepaTypy B cocyze. TIpoSy HeCTeTyeMOH AHTKOCTH BHOCKT B HATDETYIO MeTs

pram——

1

Prc. 52, VeTamoska /% Olpe e eI TeMTIEpATY P CAMOBOCTTNEHERES:
1 - CrexARRR: peaKTHORRH COCYR; 2 — SMEKTPOCTAPATS; 3 — SAmHTHSR KOPRSE COCYAR; 4 —
‘Tepaomapa; S — AETOTPARCGOPNATOP: 6 — THPONETPEECKIE METTIROTSTMET; T —
AampommeTsa.
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 |hassslisacel

Tlopszox semomserms. ot

1. ToTywaioT y NpeMOTaBaTens 3aaMHE, B KOTOPOM VKISl 0Gbe
PEAKIMORHOTO COCY 2. Ha KOTOPOM NPOBOTATCA OTIEITEL H HCCTETYEMOE BEMECTBO,
3 TAKKE €0 KOHIEHTPAUMH, AT3 KOTOPHX HEOGXOTHMO SKCTIEHMEHTATSHO
OTIPETETHTS TeTIEPaTYPY CAMOBOCILTAMEREHHA.

2. 3 CIpaBOTHEIX TAGTHI YeGHOTO MOCOHE JAIHCHBANT HIBECTHHE
(KO- XIMIIECKHE H IOAIPOOTACHELE CBORCTBA TOpRoTeli AMIKOCTE.

3. TIposomsr opHeRTHpOBOWEBI pacteT Te HCCTEAYEMOTO BemecTE,
PYKOBOACTBYACh «MeTOMHECKIMI YKAIAHMAM K PelIIeRHio 3a1a% 1o TTHB»





[image: image28.png]4. OpHeHTHpYACH Ha DACTCTHYIO TEMIEPATYPY CAMOBOCIIAMEHEHHI
3ATAOT HEOOXOTMMOE HANpFKEHHE Ha ABTOTPAHCHOPMATOPe H HATDEBAOT
CTeKTAMHEI COCYA 70 TEMTIEPATYP, YKA3aHHEIX B TabL. 5.1

5. Tlo ypasmemmo peakmmm ropesm Bemectsa
CTEXHOMETDHTECKYH0 KOHIIEHTPAIIHIO TOPIOTEr0 B NapOBOYIYIIHOH CMECH.

Opnemmapoowmat Texmeparypa arpesa cocyzos.

paccamTBIBAOT

TaGmama 5.1

Tovuep new "Obsewt peasamommoro cocyaa, 1 Termeparypa sarpess °C
i 5 300
2 15 300
5 10 350
Y 057 350
5 076 450
3 075 450

6. To dopuyte (54) T8 BeeX JATANEEIX IHASeHMH KOMIEHTpAIHH
TOPIOEro  ACCTHTHBANOT OGBEMH ESOMMMOR KHIKOCTH.
PEKOMERIYETC HCTIOTS308ATS CTE IYSOITHE € THEHIE! H3MEpEHHS

218 Maccst — rpaune (1), A% 0OBeMa — THTD (1), A TEMTEPATYPEl —

B pacterax

Kemssme (K).
7. VICXOmHBte pACSTHELE H COPABOTHEE JAHHEIE JAHCHIBAIOT B TAGTHIE!
52153
Tabmama 52
Hleomste zammste u pacermate ofseus: epommioii zmTxoCTH
Ticcaeayewoe zemecrzo, | Oboex  |Hcxomme | 3azmmme | Oboew srommioR
Jp— cocyan 1 | sammte: p—
Goprryma M
. Ti=
Ts. 13
P =
oom
Tabmma 5.3
Houep | Oboen Caosocmmmsencane Vromenmar
omsrros | mpommoit Ta | ommempums
smmocrn 1 T Her DK npn Tar
1
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11
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22
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8. 3HAKOMATCH C YCTPOHCTBOM MHKDOTMNCTKH. ONpefetsioT THCTO
elIeHH, COOTBETCTBYIOMEE 3aAHHEDS OGBEMAM.

9. OmpeZelTOT NOPEAOK NPOBEJICHAS ONEITOR AT4 TPeX 3ATAHHEX
‘xoHTIeHTpamH. TaK KAK MUHIMATEHA% Top JOCTHTAETCA TIDH CTEXHOMETPHIECKOR
KOHUCHTPAIMH, TO NETECOOBPAIHO HATHHATS OMNBITHl C TOH KOHUCHTPAIHH
‘Topiotefi AHIKOCTH, ¥ KoTopoit Top GyzeT Gomsmeit (cu. prc. 5.1).

10. Tloc/te AOCTH&®HHS 3aJaHEOI TEMIEPATYPHI TIe<H IHIETKOH HaGHpatoT
HEOBXOMMOE KOTHYIECTBO KHIKOCTH H BBOJAT €rO B OTBEPCTHE COCYZA H
'HABIHOZAIOT 32 NOABIEHHEM IIAMEHH, KOTOPOE MOKET CONPOBOAIATECA XIOIKOM
(s3psB0n). ECTH DIMA He NOSBIIOCK, TEMIEPATYPY NESH HEOOKOMEMO
‘oBBICHTS.

11. Tlocle MOSBACHNS IUIAMEHH NpH JAHHON KOHIEHTPAUHH Topiowell
AWIKOCTH ONNT TIOBTOPSOT HCCKOTSKO Pa, CHEARS B KAKIOM CTYTae
Temmeparypy 10 °C 7o Tex moOp. MOKA NPH KaKOH-TO TeMIepaType He
TIPEKPATHTCS NIOABTICHHe ITaMeHH. Pe3y TSTATE 3aHOCAT B TaL. 5.3.

3 Tes NPHEHMAIOT MHHHMATSEYEO (B KAAZOM OIIBITE) TEMIIEPATYDY COCYZA.
TIpH KOTOpOi MOCTeAHHI Pa3 IOBIIAETCS IIaMA.

12. B CBA3H C TeM, 9TO KOHUEHTPALHA TOPIOMEro B APOBO3AYIHOI CMECH.
‘oGpasyiomelics B Cocyae. 3ABHCHT OT TeMIEpATYPsl cocyma (ca. dopayay (5.4)
KOHUEHTPAIHIO TOPIOIEro YTOTHAOT 15 YC/IOBHH, TIPH KOTOPSIX GEUIA HIMEpEHa
TemmepaTypa cavoBocrIaMeenms. Jlia 3Toro ypasmemme (5.4) mpeoGpasyioT
P n—

¥,-100-7, T, P, -p,
V,-T, P, M
M. HCXOZIA H3 06BEMA BBOTHMMOf KHIKOCTH, ONPETETOT SHATEHHE KOHIEHTPAIIHH
TOPIOIEro B MAPOBOIIYIIHOH CMECH IIPH TEMIIEPATYPE CAMOBOCILIAMEHEHH.

13. Tlo pesy-sTaTaM NpOBEJEHHOrO HCCTEAOBAHHS CTPOST Tpadiieckyio
3aBHCHMOCTS T,y OT KOHIEHTPAIIHH TOPIOIETo B NAPOBOIAYMIHOH cyech. Ha oM
e Tpadike OTKIATHBAIOT IHATCHAE PACTETHOR Tes TIPH Gr = Qcrer. JATACHEAIOT
BMBOX © 3aBHCHMOCTH Tey OT KOHIHTPAUMH TOPIOYEr0 M O COOTBETCTBHH
PACTETHEIX H SKCTICPHMEHTATBHBIX IHaTexHi Top ZUTH HCCTEIOBAHHOTO BEIECTEA.

KomTpobabe BompocE

1. ro BA3IBAI0T TEMIEPATYPOf CAMOBOCTLIAMEREHHA?

2. KaKoBst HeOGXOTMMEIE 1 IOCTATOTHSIE YCTOBHR, STOGH TOPIOTA% CMeCh
AMOTTa CaMOBOCTTAMERHTECA?

3. ABTAETCH TH TEMMEPATYPa CAMOBOCILIAMEREHIE KOHCTAHTOR, €CTH HeT,
‘HA3OBHTE IaDAMETPEL, OT KOTOPEX OHa JABHCHT.

4. TpoanammsupyiiTe BIMAEHE 06BeMa cocyaa Ea Te.
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Onpeneente CKOPOCTH PACHDOCTPAREHAS LIAMEHE
10 HOBEPXHOCTH ropIoTAX AmIKOCTE

e paGorss, H3yTs 3ASHCHMOCTS CKOPOCTH PACTIDOCTPAHEEHS IIAMEHH
OT KOHIIEHTPAIIH BOTHEIX PACTBOPOB FOPIOTIX AHIKOCTER

Conepxasye paGors.

1. Tlo SMIHpIECKOMY YPaBHEHHIO PACCTHTATS CKOPOCTS PACIPOCTPAHEHHS
‘mavtesm o sTHCTOR (100 %) ropEOte AIKOCTH.

2. DKCHEPHMEHTATHHO OTPETETHTS CKOPOCTS PACTIDOCTPAHEHHR ILIAMEHH
110 TIOBEPXHOCTH PACTBOPOB AIIKOCTH PAvTHIFOR KOHIIEHTPAITHH.

3. Tlo PaCeIeTHEN F SKCTEPHMEHTATSHED PE3YTSTATAM TIOCTPORTS TPAHK.
‘3ABHCHMOCTH CKODOCTH PACTPOCTPAHERHA TUTAMEEH OT KOFIICHTPAINH PACTEOPA
aaTxocTH

4. Tlo MOy <eHHEN PE3yTHTATAM HCCTeIOBANAA CXENATS BHIBOTEL

Baezenme, CKOOCTS PACHPOCTDIHEHHS IIAMEHH — HyTs, NPORACHHSI
POHTOM ILIAMEHH [0 HOBEPXHOCTH TOPIORET0 MATEDHATA B CTMHHLY BPEMEHH.
CKOPOCTS PaCHpOCTpaeHHS SBIRETCH SARHEHIIIN IAPIMETPOM, OMPEIETTOMI
IMHGMEKY TOXApa H. B YACTHOCTH, HADACTAHHe ITOWATH TIOKAPA B0 BPEMERH
CKOPOCTS PACIpOCTpAHEHHS IIAMEHH SBIAETCH MEOTO)IKTOHSD HaPAMETPOM.
JABHCAIM OT BHIA TOPIOEr MATEDHATA €O COCTORHHA (BTAXHOCTH
'PAIIOGTEHHOCTE), TeMTIEATYPEL CKOPOCTH H HATIDABTEHIE BOIYIIHA IOTOKOB
H APYTHX yCTOBHE, IDH KOTOPHX IPOTEKAET opesie. [I% KOHIEHCHPOBIHHEL
MATEDHATOR (KHIKOCTS, TEEDIOE BEMECTSO) MEXAHMIM pACTDOCTpAHEHNE
TAMEHN CYIMECTBERHO PASTHYE B ABHCHMOCTH OT HASATSHOR TEMIIEpTYpst
(T.). Tlpi T, MeHbmel e TeMIepATypa BCHSIIKE, CKOPOCTS PACTPOCTDAHEHHS
ONIpETETIAETCE MOMHOCTEHO TEMLTOROTO TOTOKA OT 30HE! IIAMEHH A IOBEPXHOCTS,
sarepmaa.  Ipn T, Gombiedl  TeMIpaTypsl  BCIIIKH  CKOPOCT
NpOTOPIHONATEHA HOPMATSHOR CKOPOCTH PACHPOCTPARHHS INTAMEHN 110
roprosieil IAPOBOSAVIIEOH CMeCH.

TlopsaToK BEMOTHERHS PaGOTEL
1. 3amo:HAeTCS TAGTHIIA HCXOHEIX JAHHEIX.
Tatmmas 1
Tewm Tome S s
1 o
2| Komemmpames ozmors pacropa sasnoere

T [ Fimamms remeparpa prcraopa. °C

2. Pacwersias wacts. Tlo \mmprrteckoft GOPAyITe paCCTHTEIBAETCH CKOPOCTS
‘pacmpocTpaseria miavern 1o 100 % AHIKoCTH
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rite T, ~ HavaTsHA% TeMTepaTypa AHTKOCTH, K:
Ta — HEKEA TeMIeDATYDHSU OpeTeT PACTPOCTPAHEHHA IIAMeHH MTH
‘TenTrepaTypa BCIBIIIK B 3aKpEIToM TpHGOpe. K.
‘Himaauit TeMTICPATYPHA IPEACT HTH TeMICPATYPA BCTLIIKH BHIOHPACTCH
MO CHpABOSHENM JARHEIM HTH PACCTHTSIBA€TCE, HATpEMep. o dopyy7e BHL
Bmoza (ca. padoty Ne 5).

3. JKCHepHMERTATERAR TaCTs.
DKCHEPHMEHTATSHAR YCTAHOBKA COCTOMT H3 METATTHYECKOTO Xerofa 1.
3TEKTPOCEKYHIOMEpa 2, JACTIOHKH 3, TEPMOMETP 4, JATATEHOTO YCTPORCTEA 5.

—
2208, |

Pac. 6.1. Cxea sxCrepmMeRTATS HoR YeTaHORE:
1~ %e206 ¢ roprowel AUTROCTSIO: 2 — ICKTPOCEKYAIONEP: 3 — MCTORKE:
4~ Tepuoxerp: 5 - sanamaoe yeTpoficTso;
PEEESE—————

Ha XemoGe BHTETeH KOHTPOTSHEH YIaCTOK ONpEXETEHEON MTHEEL,
TPARMIAX KOTOPOTO KDEMATCE GHICTPO CropaeMsie HHTH (a. 6). Ke00 mieer
PYGANIKY OXTAKIERIA 1% TEPMOCTATHPOBARH HCMHITy Mol KIIKOCTH. B Xe106
1 3aTHBAETCE MCCTENyeMAS AWIKOCTS, TEMIEDATYPA KOTOPOR ONpeTeTZeTcE
TEPMOMETPOM 4, TIPH HeOGXOMIMOCTH TIPOMSBOTHTC €¢ TEPMOCTATHDOBAEHE 110
3a72HHOf TeMTepaTypsL. VCTaHABTHEGETCE 3KPaH 3. HA KOHTPOTHHOM yaaCTRe
‘HATATHBAKOTCH HATH (3, G). BKTIOTAETCH B CETh STEKTPOCEKYHIOMEP 2, BKTIOTAETCE
‘momAHrasmee yCTPOHcTEO 5.

Tlocte BOCTIaMeRERTA AMIKOCTH YOHPAETCE 3Kpas 3 i GPORT miaverm,
PACHPOCTPARLACH N0 NIOBEPXHOCTH AUAKOCTH, AOCTHFACT HATATA KORTPOTEHOTO
yuacta. Tlps meperopasmm HNTH (3) BKTIOFASTCH 3MEKTPOCEKYHIOMED. @ MDH
‘Meperopasmt HTH () STEKTPOCEKYRIOMEp BEIKTOTAETCA.

Tlo mmme xomTpoTsHOro yaacTka () ® MOKA3HEEM ceKyEIOMepa ()
OTpeTETAETCH CKOPOCTS PACTIPOCTPAHEHIS [LTAMEEH

]
V=1 ©62)

Jl15 KGZONO HCCTEAyEMOTO 00pAIA TMPOBOTHICA He MeHee Tpex
‘Olpeene R CKOpOCTH K HAXOTHTCA HX Cpefee JHATEHHE.

Pe3yIBTATEl JAHOCATCA B TAGHIY.
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Tlo 7ameEn« TAGTHIEN CTPOHICA JABHCHMOCTS CKODOCTH PACTPOCTPAHEHHS
TLTaMeEH OT KORIEHTPAINIH TOpH el KHIKOCTH.
Tlo pesysTaTaM HCCACAOBAHNA TETAUOTCA BHBOTEL.

KomTpobabe BompocE!

1. Kakue YCTOBHF HEOGKONHME, TIOGH NpOMIONITO BOCIIAMEHEHHE
aaxocT?

2. Uro ompereTseT CKOPOCTS PACTPOCTPAREHHA MIAMEHH TH PAIBHTHI
‘noxapa?

3. MST0AHTe CYTh MEXAHM3MA PACTIDOCTDAHEHIE TUTAMEHH 110 TOBEPXHOCT
‘roprotelt FIIKOCTH.

4. B KaKOM peAIMe TODEHHA MIAMA PACHPOCTPAHAETCE MO roprodedt
aamxocTa?

5. JlaiiTe ompeneTeRe TEMTEPATYDHEX IPENETOB  BOCITAMEHEHHF.
TEMTIEPATYDEL BOCIAMEHEEIE 1 BCTHIIKR.

6. OGuacHuTe, B KAKO MOCTIETOBATETEHOCTH HEOSXOMNMO PACTIOTORHTS
TEMICPITYPS! KHNCHHA, BCTSIIKH, BOCIIAMCHCHNA, TMICPATYPHSIC NPCACTSL
'BOCIITAMEHEHIS, TEMTIEPATYPY TOPESHS, TIOGH! HX SHATEHHA [UT% OTHOF 1 Tof &e
KHIKOCTH B03pacTaTs. OTST HITOCTPHPYATE MPHMEDOM.

7. Kak 3aBHCHT CKODOCTS DACTDOCTPAHEHH INAMEHH 0O Topioteit
KHIKOCTH OT €e TEMIEPATYPS! B MPETETAX OT Taw 0 Tm ATA OTKPHITOTO
‘pe3epsyapa? TIpHBeIHTE TPadHTECKYI0 3ABHCHMOCTS.

8. Kak 3aBHCHT CKOPOCTS PACTPOCTPAHEHHA TIAMEHH OT TEMIEDATYPH
KHIKOCTH B 3aKpHITOM 0GBee? Jlafire rpaduk.

9. TlepewmcTiTe mApaMeTpL OT KOTOPEX  ABHCHT  CKOPOCTS
‘pacnpoctpastesms miaerm o T

10. HasosmTe mpmmmn KiaccHHKAAR roprowiX KmKocTelt Ea JIBXK 1
TR

1. Kak HIMeHAETCH CKOPOCTS PACTDOCTPAHEHIA TLTAMEHH [TH KHIKOCTe 5
‘Mpeneax roMoToTIECKOTO pETA?

12. Kak ¥ 109eMy M3MeHAETCH NBeT ITaMEHH TpH ZGABTEHHH K ropiotelt
KHIKOCTH BOTE?

13. Kak # OGeMy MEHAETCH CKOPOCTS PACTIpOCTAHEEHA IAMEHN TpH
zoGaBTemH K Heit BOTE?

14. TeMy 70;TAHA COOTBETCTBOBATS TEMTIEPATypa TIOBEPXEOCTH KIIKOCTH
Mepex QPOHTOM ITAMEHH, TIOGH OHO MOFTO MEPEMECTHTSCA Ha COCENHm
yaacTox?






