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Beenenue

PaboTel mpenHa3HAYEHBI JJIs 3aKPEIJICHUS] TEOPETUUECKUX 3HAHUI
1o JTUCITATIIIAHE «AmnmaparypHoe odopmIIeHHE XUMHUKO-
TEXHOJIOTUYECKUX IPOIIECCOB » C 1ENbI0 (POPMHUPOBAHUE Y CTYICHTOB
COBPEMEHHBIX IPEJCTABICHUN 00 0053aTEIBHBIX B JI0OOM XUMHYECKOM
IpoIecce CTaauii MaccomepeHoca Ha JIOHKHOM MaKpPOKHHETHYECKOM
YPOBHE, X HAYYHBIX OCHOBAX U MEPCIEKTUBHBIX HAIIPABJICHUAX, OCBOE-
HUE TIPUHIIMIIOB COCTABJIECHUS MAaTEeMaTHYECKUX MOJENIe 0003HAYEHHO-
o MpoIlecca, a TAaK)Ke ONMEePUPOBAHUS TAKUMH MOJICTISIMH JIJIs IOy YCHHUSI
HEO0OXOUMBIX PE3YyJbTaTOB B XUMHUYECKON MTPAKTHKE

B MeTomnueckux ykKazaHUSX WU3JIararoTcs TPeOOBaHMS K MOATOTOB-
K€ W MPOBEICHUIO JTaOOpaTOPHBIX pabOT, HANMMCAHHWIO OTYETA B TUIAHE
€ro MocTpoeHus U oGopMiIeHUA. B METONHMKY BKJIIOUEHO TOPSJIOK BHI-
MOJTHEHHUSI DKCIIEPUMEHTA, METOIbI 00Opa0OTKH M aHaJIM3a IMOJTYYCHHBIX
PE3YIBTATOB PabOTHI C IIEIBI0 OCBOCHHUS METOJ0B (PU3UKO-XUMHYECKOTO
WCCJICI0BaHUs, TIOJIYYCHHs HABBIKOB MaTEeMaTHYECKOW 0O0pabOTKH dKC-
MePUMEHTAIbHBIX JIAHHBIX M OOBSCHEHUS BBISIBICHHBIX 3aKOHOMEPHO-
CTEH.

TpeOoBanus K oTYETYy K J1a00paTOPHBLIM padoTam

Otuer o 1abopaTopHO pabOTE TOIKEH COAEPKATH:

1. Ha3BaHue u 11e71b paboTHI.

2. Vicnonb3yembie TpUOOPHI U 000PYI0BaHHE: CXEMA, MOPSAI0K pado-
ThI Ha TPUOOpaXx.

. Ucnonp3yemas B paboTe nocyjia u NpuHAIJICKHOCTH.

. Onucanue 00bEeKTa UCCIEAOBAHUS U €TO CBOMCTBA.

. MeTonuka BBIIOJHEHHUS SKCTIEPUMEHTA C YKa3aHUEM KOHKPETHBIX
JIECTBUM.

6. IloomeparonHas cxema mpoiiecca.

/. TexHoyoruyeckas cxema mpoiiecca.

8. Tabnuupl, rpaduku, opopmieHusie B coorseTcTBUn ¢ 'OCT.

10. BeiBog.

ok~ w

JlaGoparopHasi padora Nel.

KonnuecTBeHHbIE XapaKTEPUCTUKU CTATEl MaTepUAIbHOTO OajaH-
ca pasAeCHHs] HEOJHOPOIHBIX CUCTEM: KUJIKOCTh ~TBEPAOE TEIO

IHEJIb PABOTDBI: 1no3HaKOMHUTBECS C 3aXBAaTOM U YJIE€p>KUBaAaHUEM
KUJKON (a3pl u(MiIM) ee COCTaBISIOMMX TBEpAoM (a3oi U Koyiude-
CTBEHHO OIICHUTh MAacIITaObl TAKOTO 3aXBaTa B 3aBUCHUMOCTH OT IMPOMC-



XO0XKJICHUSI TBEPIoU (Pa3bl.

@uiIbTpOBaHUE —OJUH U3 PACIPOCTPAHEHHBIX METOJIOB OTAEICHUS
TBEp1oH (ha3bl CUCTEMBI OT €€ KUAKUX cocTaBistomux.[Ipu sTom mosy-
4aeTcs BIAXHbIA ocafok W (uiabsTpar. KonmdecTBo ylep:KuBaeMoun
TBEep0H (Ha30il ocagKa KUIAKUX KOMIIOHEHTOB 3aBUCUT OT MPOUCXOXKIE-
HUs TBepJior ¢a3pl. OHO MUHMMAJILHO MPU 00pa3oBaHUU TBEPJOH (a3bl
B IIPOIECCE MEJICHHOW KpUCTAJIM3alliy, COMIPOBOXAarolIeicss oopa3o-
BaHUEM KPHUCTAJUIOB OOJIBIIMX Pa3MEpPOB U C YETKOW CTpyKTypoiu. ['o-
pazao OoJibllle 3aXBaT U yACPKUBAHUE XKUAKONU (a3bl mpu 00pa3oBaHUU
TBepoW (a3bl B BUJEC MEJIKUX KPUCTAIJIOB B IpOIECcCe OBICTPOUl Kpu-
CTaJUIM3ALMKU, MIPU TOHKOM HM3MEIIbYEHUU TBEPJbIX MATEPHAIOB B IMpH-
CYTCTBUM KUJAKON (ha3bl, Kak MPOJIYKTOB B Psijiec XUMHUYECKUX IpPEBpa-
meHu u 1.4. CiaegoBaresbHO, mpolece GUIbTPOBaHUS COMPOBOXKIACT-
csi oOpa3oBaHMeM Ha (WIBTpE 3arylIeHHBIX CYCIEH3UW, KOTOPhIC HE
BCETJIa y1aeTCsi OBICTPO Pa3pyILIUTh MOCICIYIONINM YIIOTHEHHEM OCa-
Ka.

1 I Pucynok 1 - mpuHIUMIUAIbHAS CXE€Ma yCTa-
HOBKHU 151 GUIBTPOBAHMUSI TIO]T BAKYYMOM:

1- BopoHka broxnepa, 2- OyMaxxHbIil (HUIBTD,
5 3 41 3 - konba bynsena, 4 - Hacoc KamoBckoro, 5-
3aI[UTHBIN YEXO0JI

1

CxeMa ycTaHOBKM Ml (DUIBTPOBAHMSI TBEPAON (pa3bl CHUCTEMBI
IpEACTaBIeHA HAa PUCYHKE | W mpencraBieHa BOPOHKOM broxhepa,
BCTaBJICHHOW B K010y byH3eHa. B kadecTBe GuUibTpyrolieil neperopo-
KM HCHOJIB3YETCS COOTBETCTBYIOIIMX pa3MepoB. PaspspkeHne B npuem-
HUKe (uibTpaTa co3gaercs ¢ noMoulplo Hacoca Kamosckoro. Jlis
IIPENOTBPALLECHNS OTPULIATENBHBIX MMOCIEACTBUN IIPU CIIyYalHOM CO3/1a-
HUU I1yOOKOro BakyyMma WM yaapa, Koj0y MOMEIIAloT B 3alUTHBIN Ye-
XOJI.

ITopsinok BbINOJIHEHHSI Pa0OTHI

1. ITony4nTh peakiMOHHYIO CMECh Ha pa3JIeJICHHE:

- BBITIABIIIME U3 TEPECHIIIEHHOTO PacTBOpa U XOPOIIo chOpMHUPO-
BABIIASICA B MTPOLIECCE MEPEKPUCTATIINZANN KPUCTAILIIBI;

- BBINIABIINE U3 MEPECHIIIEHHOTO pacTBOPA MpU OBICTPOUM KpUCTaJ-



JIU3allUuHU KPUCTAJJIbI,

- OCaXKJICHHas U3 pacTBOpa TBepjas dasa,
- TBepaas ¢aza, oOpasyroiasics B MPOIECCe XUMHUYECKOro Ipe-

BpAaIlICHHUS;

- TOHKOJMCIIEPCHAsl CYCIIEH3Ms, ModydaeMasl B MpoLecce TOHKOTO
W3MENIBUYCHUS B IPUCYTCTBUM KUJIKOU (hasbl;

- UHOT'O TMPOUCXOXKICHUS

2. [Ipennoxuts 0600CHOBaHHO cmoco0 ee pasaenenusd. st 3Toro B
oTyeTe Mo JabopaTopHO paboTe MPEACTABUTH KPATKYIO XapaKTEPUCTUKY
W3BECTHBIX CIIOCOOBI pa3AeiieH!s] CUCTEM JJAHHOTO THIIA, CPAaBHUTH MX d(-
(EeKTUBHOCTH B IAHHBIX YCIOBHUSIX U 000OCHOBATH BHIOOP CBOETO METOIA.

3. CocTtaBuTh MOAPOOHYI0O METOAMKY TOBENICHUS Pa3JeiCHUs pe-

aK[IMOHHOU CMECH.

4. IIpoBecTu pa3aeiacHue PeakiMOHHOW CMECH, B COUYETAHUU C T10-
Jy4YeHUEM JTaHHBIX JIJI1 COCTaBJICHUS MaTepUAIbHOTO OajaHca, UCIOb-
3ys MIOOMEPAIIMOHHYIO CXEMY, MPEICTaBICHHYIO Ha PUCYHKE 2.

OHOHYAHILE

_— e

PeaKLIHOHHAsT ReperelidliEa LA
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Pucynok 2 — IloomeparmonHas cxema Jjisl BBIMIOJTHEHHUS JaOOpaTOpHON padOThHI

Nel

5. CocTtaBUTh MaTepUaNIbHBIN OallaHC BBIMOJHEHHOTO Mpoliecca

(Tabmnuua 1).

Tabsuua 1 — Pe3ynbTarhl cOcTaBlieHHs MaTepUaIbHOro OanaHca

Macca | dunbtpar

CyCIIEH- | Mac- | CyXoi
3UH, T ca,T | OCTaToK,
%

Pesynbprarsl
WHBIX aHAJIN30B

Macca
ocajJka, T

CyXxoi
OCTaTOK,
%

Pe3ynbpTarsl
WHBIX aHaJli-
30B

6. CocTtaBUTh MOOIMEPAMOHHYIO B COOTBETCTBUU C BBIOPAHHBIM
CIIOCOOOM pa3JeieHUs U Ha €€ OCHOBE TEXHOJOTHMYECKYIO0 CXEMY Mpo-

necca 1 BHCCTH B OTHUCT.




/. CnenaTh COOTBETCTBYIOIIHME BBIBOJBI M OPOPMUTH OTYET IO pa-
oore.
JlabopatopHnasi padora Ne2.

Kunerndeckue ypaBHeHUs (YpaBHEHUSI CKOPOCTH) aIcCOPOIUU B
3aBUCUMOCTH OT IPUPOABI €€ JIUMUTHUPYIOIIECH CTaaun

IEJIb PABOTDI: mo3HaKOMUTBCS ¢ TEXHUKOW ITPOBEAECHHUS dKCIIE-
PUMEHTA, TOJYYUTh HEOOXOAUMBIC JAHHBIE NJIsi TIOJYYCHUS KUHETHYE-
CKOT'O YpaBHEHMSI aJICOPOITHUHU.

IHopsanok BbINOJIHEHUS PadOThI

1.  TlomyuuTh y mpemnoaaBaTes MpeIHa3HAuYeHHbIN 11 aacopO-
IIUM PaCTBOP M aJCOPOEHT.

2. O0ocHOBaTh METOJ aHalIM3a COJEP)KAHUS PACTBOPEHHOTO
BEIIIECTBA B PACTBOPE (TUTPOMETPUUECKUH, CIEKTPOPOTOMETPUUECKUT).
Jlnst 3TOro B OTYETE MO JabopaTOpHOU pabOTe MPEACTAaBUTh KPATKYIO
XapaKTePUCTUKY H3BECTHBIX CIIOCOOOB OIpeeieHUs KOHIICHTPAIUU
aHAIM3UPYEMOTO BEIIECTBA, CPaBHUTHh MX I(P(HEKTUBHOCTh B JAHHBIX
YCJIOBUAX U O00OCHOBaTh BBIOOp cBoero Metoja. [Ipu HeoOXoaumocTu
MOCTPOUTDH KATUOPOBOYHBIN rpaduk.

3. B3sBecuth TpebyeMoe KOIUYECTBO aJcOpOeHTA.

4.  BHecTH aJIcOpOEHT B aHAIM3UPYEMbI pacTBOP, 3aUKCUPO-
BaTh 3TOT MOMEHT 3a HayaJio ImpoIilecca.

5.  Uepes omnpeneneHHbIE MPOMEXKYTKH BPEMEHH OMNPENEIsATh CO-
Jep’)KaHue aHAIM3MPYEMOro BelllecTBa B pacTBope. KonmdecTBo m3mMepe-
HUH JTOJDKHO OBITh HE MEHBIIIE 5.

6. B MOMeHT, KOrJia KOHIIEHTpAllUs aHAJTU3UPYEMOTO BEIIIECTBA B
pacTBOpE MepecTaHeT U3MEHSTHCS, MPOIIECC MPEKPATUTb.

/.  Tloctpouth U30TEpMY aJICOPOLIUH.

8.  Hcmonw3ys u3BecTHbIE aICOPOIIMOHHBIC YPaBHEHUS, MTOTYYUTh
KMHETUYECKHUE MTapaMeTphbl COPOIIUH.

9. Tlo ypaBuenuto Opeiinanvxa onpeaenuts YQPEKTUBHOCTH UC-
M0JIb3yeMOT0 aJIcCOpOeHTA.

10. Tlpu HEOOXOAMMOCTU COCTaBUTh MaTepHUAIbHBIN OajlaHC BBI-
MOJTHEHHOT'O TTIpoIlecca.

11. CocraBuTh NOONEPANMOHHYIO U HA €€ OCHOBE TEXHOJOTHYE-
CKYIO CXEMY TpoIiecca U BHECTH B OTYET.

12. Cpaenath COOTBETCTBYIOIIME BBIBOJBI U OPOPMUTH OTYET IO



padore.
JlaGoparopHasi pabora Ne3.
N3ydenue GakTopoB ympaBICHHS MIPOIECCOM PAaCTBOPEHUSI TIPO-
TyKTOB B3aUMOJICHCTBHUS B OPTaHHMYECKHUX CpeIax

IEJIb PABOTDI: mo3HaKOMUTBCS ¢ TEXHUKOW MPOBEAECHHUS SKCIIE-
pUMEHTA, TIOJIYYUTh HEOOXOUMBIE TaHHBIC ISl U3YUYEHUS] pPaCTBOPUMO-
CTEH.

ITopsinok BHINOJHEHHUS PadOThI

1. ITpoBecTH OLIEHKY pacTBOPUMOCTEW BEIIECTBA B Pa3JIMYHBIX
PACTBOPHUTEIISIX B YCIOBUSX €CTECTBEHHOTO PACTBOPEHMS MIPHU AMU30/1U-
YECKUX MEPEMEIINBAHUIX W aHAJIM3€ OCBETJICHHOM KUIKOW (ha3bl IS
10-20 pacTBopuTeneil (10 yKa3aHHUIO MPENoJaBaTesis), B COOTBETCTBUU C
MOOTIEPAIIMOHHON CXEMOM, TTPEACTaBICHHON HA PUCYHKE 3.

ABEPAd ombop npod Ha
(paza oyeHKy codepocanug  OKOHUAHUE

npoyecca
ecmecm@emoel( l l( l( l( l( l( l(
POCMBODERUE

& YOMOSHAX PACHIBOPEHHOZ0
UIOOULECKOZ0 SEUIECMEN, PACUEN
SCIMP AXUBCAHIUI KoMy eHmp ayul,
SEHTKAS EHIN00 Hi

“Paza AOCMOSHHCE ZHAUYEHILE

Pucynox 3 — IloomeparmonHas cxema OIICHKHM PacTBOPHMOCTEH BEIIECTBA B pas-
JIMYHBIX PACTBOPUTENSAX B YCIOBHSIX €CTECTBEHHOTO PACTBOPEHHUS

2. OueHUuTh BIMSIHUE TEMIIEpaTypbl Ha MPOILIECC PACTBOPEHUS B
YCJIOBHUSX €CTECTBEHHOT'O PACTBOPEHUS MPU SMU30JUYECKUX TTePEMEIITH-
BaHUSIX B COOTBETCTBUU C IMOOMEPAIIMOHHOW CXEMOM, MpeacTaBICHHOM
Ha pUCYHKeE 4.

3. Ha ocHOBaHMM U TEOPETUUYECKUX CBEICHUHN MPEII0XKUThH BeEIlle-
cTBa (2-3 Mo yKa3zaHWIO IpernojaBaTess), 100aBKH KOTOPBIX CIIOCOOHBI
MOBJIUATh Ha PAaCTBOPUMOCTH BEIIECTB B YCIIOBUSIX €CTECTBEHHOI'O pac-
TBOPEHHS TIPU IMU30IMUECKUX TEPEMEIINBAHUSAX U OICHUTHh MX BIIMS-
HUE, TOATBEPKIasi MJIM ONPOBEPTasi CACIAHHOE MPEANOI0KEHNE

4. Wcnonp3yss OAHY U3 NPOAHAIU3UPOBAHHBIX J00OABOK B 1.3,
OIICHUTH BJWSHUE KOHIICHTPAIIMOHHOTO (haKkTOpa Ha PaCTBOPUMOCTH
BEIIIECTB B YCIOBUSIX €CTECTBEHHOT'O PACTBOPEHUSI



ABEPAD ombop npob Ha

pasa OyeHry codepscanus —(OXOHIGHUE
co0aHUE hpoyecca
Heobxodumey PACMsdpeRlie

yeposudi oag |8 YOOSHAX l

BHLI00A HA BRUIOGUYECKOZ0 PACHEODERHO20
mpebyemyro BCIPAXUBAHUA  goyyeomen, pacuem
meMRERAMypY npi mpebyenoi

KOHUEHM DA
memnepamype Y Py,
FHAKAA BHIX00 HA
“thaza ROCHOAHHO®S FHAYEHUE

Pucynox 4— I[loonepanronHasi cxema OLEHKH pacTBOPUMOCTEH BelllecTBa B YCJIO-
BUSIX PACTBOPEHUS MPHU TpeOyeMoil TeMiepaType

5. CocTaBUTh MaTepUaibHbIN OajJaHC BHIMIOJHEHHOTO MpOoliecca.
6. CoCTaBUTh MOOMNEPAMOHHYIO M HA €€ OCHOBE TEXHOJOTHYE-
CKYIO CXEMY ITPOLIECCA U BHECTH B OTUET.
7. CaenaTh COOTBETCTBYIOIIME BBHIBOJIBI U O(DOPMUTH OTUET.
JlaGoparopHasi pabora Ne4,

3KCHCpI/IM€HTaﬂBHOG ONPCACIICHUC CKOPOCTHU CYHIKH

HEJIb PABOTDI: Ha npuMepe KOHTaKTHOM CYIIKH IMOJIYYEHHBIX B
npoiiecce (QUIBTPOBAHUS U TPEIBAPUTEIIBHO H3MEJIbUYCHHBIX TBEP/IbIX
OCaJKOB O3HAKOMUTHCSI C KHHETUUYECKUMU 3aKOHOMEPHOCTSIMH MPOIIECCa.

Cylika TBEPABIX MATEPHUANOB SBISIETCS PACHPOCTPAHEHHOW OIle-
panuen Kak B IpOMBIIUIEHHOCTH, TaK U Jabopatopuu. B mocnenneit go-
MUHHUPYET KOHTAKTHASI CYIIKA B IEPUOJAYECKOM BapUAHTE UCIIOJTHEHUS.
B mpouecce cymku ynansercss copOUpOBaHHAsl, 3aXBaueHHasl BOJAA, JIU-
00 npyroit pactBopuresib. OOBIYHO U3MEHEHHS arperaTHOrO COCTOSTHUS
u npyrux (a3oBBIX NEPEXoJ0B He mpoucxoauT. Ho ecimu mocnennue
UMEIOT MECTO, TO UMEIOT MECTO BAPUAHTHI OCIIOKHEHHOM CYIIKH.

K Hanbonee yacto BCTpeyarolMMCsl BapyaHTaM OCJIOXKHEHHUS OT-
HOCST: IUIABJIICHHE TBEPAOU (ha3bl, CONMPOBOXKAAIOUIEECS MOTEPEN KpH-
CTAJUIM3ALMOHHON BOJbI, PACTBOPEHHE TBEpAOW (ha3bl B 3aXBAYECHHOM
€10 PacTBOPUTENE NPHU MOBBILIEHUH TEMIIEPATYpPbl, BO3TOHKA TBEPIOIO
BEILIECTBA U T.[.

Takue siBIEHUA BIUSAIOT HA CKOPOCTh CYIIKU U KOPEHHBIM 00pa3oM
€€ U3MEHSIOT.

YUT0oOBI BOCIIOIB30BATHCS OCHOBHBIM YPaBHEHHEM KUHETUKH CyII-
KH, HEOOXOJMMO 3HATh 3aBUCHUMOCTb BJIArOCOJACPKAaHUS Tella OT BpeMe-
HU. OTy 3aBUCUMOCTh MOXHO TMOJy4WUTh, pemas cucremy audde-
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PEHIMAIBHBIX YPABHEHUM TEIUIO- U MACCONEPEHOCA. 3ajaya sIBISETCS
JOCTATOYHO CJIOKHOM, TAK KaK CYLIECTBEHHO HennHenHa. [loatomy Ha
MPaKTUKE TPU KUHETUYECKUX pPacyeTax HCMOJb3YIOT MPUOIUKEHHbBIC
ypaBHeHHs. OJHOW U3 3aBUCUMOCTEN, IIMPOKO OCBEIICHHOW B JUTEpa-
Type, sBisgercs ypaBHenue . K. ®@unonenko (1) 11 nmpuBecHHON CKO-
POCTH CYIIKH

g (L .dCY_ c-c,r

N dr) A+BlC-C,)

rae ¢ -mpuBeIeHHas CKOpoCTh Cymku; N —CKOpPOCTh CYIIKH B MEPBOM
npubnmxenun; A, B, N —mocTosHHBIE, ONpeiesiIeMbIE U3 OIbITA

Cormacao Teopun I'. K. ®umonenko, koddp@uimeHT N xapakre-
pu3yeT GpopMy CBSI3M BJIaTM ¢ MAaTEPUAIIOM U HE 3aBUCUT OT Pa3MEpoB U
dbopmbl obpasna. Kosdduurentsr A u B 3aBUCAT OT TOJIIUHBI MaTEPU-
ana. /g onpenienieHus BpEMEHU CYLIKM MO 3TOMY YPaBHEHUIO HEOOXO-
JUMO 3HATh YETHIPE MOCTOSIHHBIC, UYTO 3aTPYJHSAET €ro MPaKTUYECKOe
ucrnoas3oBanue. A.B. JIBIKOB MpeaIoXuiI METOJ 3aMEHbI JEeHCTBUTEIb-
HOM KPUBOM CKOPOCTH CYWIKM B MEPUOJ IMANAIOLMIEN CKOPOCTH, UMEKO-
el CIIOKHBIA BHUJ, B pe3yJIbTaTe€ UEro ypaBHEHHE KPUBOU CKOPOCTH
CYILIKH TOTJa Oy/IeT UMETh BU]T

~%€ _k(c-c,) )

dr

N
“Co-c,) 3)
rae K- koadppuuuent nponopuuoHanibHOCTH WK KO PUIUEHT CYIIKH,
Y - OTHOCUTEIBHBIN KO3(P(PULIHUEHT CYIIKH, 3aBUCUT OT CBOMCTB MaTEpH-
aJla ¥ Ha4YaJIbHOW ero BIaXHOCTH; Cxp — KpPUTHUYECKOE IPUBEICHHOE
BIarocojiepkanue. MHTerpupoBaHue ypaBHEHUS JaeT

(—)c(;_—ccp) = @)

p

1)

HOpﬂI[OK BBINMOJIHCHUA paﬁoTbI

1. IMomy4uuTh MoApOOHOE 3aJjaHWE HA SKCIEPUMEHT M MaTepuall,
NpeAHa3HAYEHHbIA Il CymKd. ONpeaenuTh €ro MacCcy U BBIIOJIHUTH
BXOJHOM KOHTPOJIb HA COJIEPKAHUE JIETYUYETrO PACTBOPUTEIIS.

2. YCTaHOBUTH PETYJIATOp TEMIEPATyphl TepMolIKada Ha
TpebyeMoe 3HaueHue W HayaTh nporpes. [Ipu goctmxeHun tpedyemoit
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TeMIlepaTypbl, YCTaHOBUTb Ha OJHY U3 IIOJIOK E€MKOCTh €
BBICYIIIMBAEMBIM MAaTEPHUAJIOM, MPEABAPUTEIBHO H3MEIbUYMB OCAI0K C
MIOMOIIIBIO IIIaTeIs.

3. UYepe3 ompeneneHHbIE IPOMEXKYTKH BpPEMEHH EMKOCTh C
BBICYIIIMBAEMBIM ~ MaTepHaJioM BBIHUMATh U3  TepMolnkada ®
B3BECIIMBaTh, IOCJIE YEro CHOBA IIOMENIaTh B CYIIWJIbHBIM IIKad, mpu
HEOOXOJMMOCTH Pa3phIXJIsis IINaTesieM, HE JOMycKas IOTeph 3a CYeT
MPOCHINIaHus, pa30packiBaHus U T.1. [loydeHHBIe pe3ynbTaThl 3aHECTH
B Tabiuity 10.

4. MuHUMAaJIbHOE YHCJIO KOHTPOJIBHBIX B3BEIIMBAHUM JOJKHO
OBITh HE MeHee 4 (He cuuTas UCXOaHOr0). Bece 3amedeHHbIe N3MEHEHUS

Cpa3y 3aHOCUTH B TabuILy 2.
Tabnuna 2 — Pe3ynbTarhl H3ydeHus] KOHTAKTHOM CYIIIKH 00pa3IoB

Bpewms KOHTPOJIBHOTO | Bpemst ot | Macca Macca 3menenne
B3BEIIMBaHUs (10 Yacam) Hayasia BBICYILIMBA | BBICYIIMBA [BHEIIHETO
Hauaino OkoHuaHus JKCIIEPUM | EMOTO €MOro BUA
(BrleMKa U3 | (MOCTaHOBKAa B | €HTA, Marepualia | MaTepraia BHICYIINBAE
TepMmolnkada | Tepmorkad) MUH* C TapoOu, T |, T MOT'O
MaTepuaa,

*-BpeMsi KOHTPOJIbHBIX B3BEIIMBAHUIN HE YUUTHIBACTCS

5. Omepamuo 10 1.5 TPOJOKATH 0 TeX Iop, Mmoka 2-3
KOHTPOJIbHBIX M3MEPEHUSI MEpPECcTaHyT M3MeHAThCsA. OOpaser] J0CcTaTh,
CYIIUJIbHBIN MIKa() OTKIIOUYUTS.

6. OlLleHUTh, CKOJIbKO JIETYy4ero BeEIIeCTBa OBbUIO YyAAJI€HO B
nporecce cymku. [1ocTpouTh KUHETUUECKHUE KPUBBIE U3MEHEHHUSI MACCHI
BBICYIIIMBAEMOI'0 MaTepuaja M M3MEHEHHUS MacChl YJIAISIeMOTO
pacTBOpUTEIS.

7. IlocTponTh KHHETUYECKUE KPUBBIC U3MEHEHHUS MACChI BBICYIIIH-
BA€MOT0 00pa3iia ¥ UBMEHEHUSI MACChI YIaJII€MOTO PACTBOPUTEIS.

8. Omnpenenuth KUHETUYECKHE MapaMeTphbl CYIIKHA TpadUuueCKUM
nuddepeHIMuPOBaHNEM KUHETUUECKUX KPUBBIX.

9. OxapakTepu3yuTe pexXuM TMPOTEKAHUS CYIIKH B YCIOBHUSIX
MPOBOJUMOIO OTBITA

10. ITocunrtarh 3HAUEHUE KPUTUUECKOTO BIIATOCOAEPHKAHUS

11. CocTtaBuTh MOOINEPAIMOHHYI0 M HA €€ OCHOBE TEXHOJIOTHYE-
CKYI0 CXE€MY ITPOIIECCa U BHECTH B OTUET.

12. CocTaBuTh MaTepHaIbHBIN OalaHC BBITTOJIHEHHOTO TIpoIecca.
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13. Cnenatb COOTBETCTBYIOIIME BBIBOABI U OPOPMUTH OTYET.

JlaGopaTopHas padora Neb.

N3yueHne paCTBOPUMOCTH COJICH METAJIJI0OB B KHHETUYECKOM BapUaHTE

IHEJIb PABOTbI: mo3HakOMHUTBCS C TEXHUKOW MPOBEACHUS IKC-
IIEPUMEHTA 110 M3YYEHHUIO XapPaKTEPUCTHUK IPOLECCA PACTBOPEHHUS, MO-
JY4YUTh HEOOXOJMMBbIC JaHHBIC JJISI TIOCTPOEHUSI KPUBBIX PACTBOPUMO-
CTEl W OmNpejeieHUs] KOHCTAHT PACTBOPEHMUS, MOIYYUTh UH(OPMALIUIO
O PACTBOPUMOCTH COJIEH KHUHETHUYECKHUM CIIOCOOOM.

B oOmem Buae KMHETHKA KJIACCHYECKOI'0 PACTBOPEHHUS TBEPIOTO
BeIlleCTBA 4 OMUCHIBACTCS YPABHEHUEM

W=K,,F (Al upeo - [A]), (5)
rae W — ckopocth pactBopenus; K, — koaduiuent macconepenauu; F
— MOBEPXHOCTh KOHTaKTa (a3 (MOBEPXHOCTh TBEPAOU (pa3bl pacTBOpsie-
MOro BeulectBa); [A]/ — KOHIIEHTpalus pacTBOPSIEMOr0 BEIECTBA B
KUAKON (pa3ze Ha TEKyUIMi MOMEHT BpEMEHH, [A]peo — KOHIICHTpALIUS
BeIleCTBa A B pacTBOPE KUJAKON (KUIKOM (asze), paBHOBECHAS C COJIEp-
KaHMEM ITOTO BellecTBa B TBepJoH (aze. Ecnu mpousBoauTcsa pacTBo-
pEeHrEe MHIUMBUYAJbHOTO BELIECTBA , TO Appen — €MO PACTBOPUMOCTH B
BBIOpAHHBIX KUJKOM (ha3e U yCIOBUSX.

B ycnoBusx K, -F ~ const, ypaBHeHue (5) MOXET OBITh MPOUHTE-
IPUPOBAHO C IIEJIBI0 MOJy4YeHUs] aHAaMOP(}O3bl KUHETUYECKOU KPUBOU
pacTBOpEHUS, U3 KOTOPOH Jerko onpenenstores K, -F

YrtoOsl noctuyb K,p= K, -F' = const He0OOXOAUMO BBITOTHUTH CJe-
yIoIUe 00s13aTeNbHbIE YCIOBUS: 1) mepeMenmBaHue JOHKHO ObITh Kak
MOXHO 00Jie€ MHTCHCUBHBIM, CTaOMJIBHBIM BO BPEMEHH M OXBaThIBATh
BCIO 00JIACTh 30HBI MPOBEACHUS MPOLIECCAa PACTBOPEHHUS; 2) UCIIONIb3Ye-
MBIN amnmapaT He JOJDKEH COJIep)KaTh HUKAKUX 3aCTOMHBIX U TeM OoJjiee
MEPTBBIX 30H; 3) YMEHbIIICHUE TTOBEPXHOCTU TBEPAOU (pa3bl pacTBoOpsie-
MOI'0 BEIIECTBA 32 CUET €ro PACTBOPEHHUS BIUIOTH N0 JIOCTHXKEHUS
HACBHIIIIEHHOTO PAacTBOpa JOJDKHO OBITh HEOOJBIIMM B CPaBHEHUU C
HayaJlbHOM BeanunHON F (4T00BI MOXKHO OBLJIO UM IpeHeOpeus). B Ta-
KOM citydae ypaBHeHue (5) mpuMeT BUA

d[A] i
d—T o k3¢> ([A]npeﬂ [A]) (6)

UHTETpUpOBaHuEe KOTOporo npu 1=0; [A]=0 npuBoaUT K
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n [A][A]“pe”[A] =k,,7 (7)
upen
Ctpos rpadguk B COOTBETCTBUU C ypaBHeHUEM (20), HAXOASIT YUCIECHHOE
3Hauenue K,gy= K, -F' = const, 4T0 packpbiBaeT BO3MOKHOCTh OIICHKH BE-
Ju4urHbl K, Mpy U3BECTHOM 3HaueHUU F wim ke HaoO00pOT BeNMYUHBI F
IIpY MPEABAPUTEILHO HalilecHHOM 3HaueHuu K,,.
Iopsaaok BbINOJIHEHUSI pa0OThI

1. ITony4uTh CBEJEHUS O 3arpykaeMbIX KOMIIOHEHTaX. B dacTHo-
CTU: CBEAECHUS O MPUPOAE M KOJUYECTBE MPOJYKTa M PACTBOPHUTEIS,
oO0lIyI0 Maccy 3arpy3Ku, THUI peaKkTopa.

2. BreibpaTh U 000CHOBaTh BBHIOOP YCTPOMCTBA JJIsI TIEpEMeEIINBa-
HUS C LEJIbIO MOJIYYEHHUs pacTBOpa TPEOYyEMOM COH.

3. B konly, ¢ mMOMEmIEHHOW B HETr0 TEJIOM BpAICHHS, WA
CTEKJISTHHBIN peakTop OMCEpHON MEJIbHUIIBI BEPTUKAJIBHOTO TUIIA BBECTU
OJIHOBPEMEHHO NPOAYKT, PACTBOPUTENIb WM PACTBOP KHUCIOTHI B
COOTBETCTBYIOILIEM  pacTBOpUTesie (MCXOAd W3  MPEABAPUTEIBHO
ONPEACIICHHOTO  3HAYECHUS  PAacTBOPUMOCTH) U Oucep  (mpu
HE0OXO0aUMOCTH). BKITIOUNTH mepemMeninBanue, 3TOT MOMEHT MPHUHSTH
3a Ha4aJo mporecca.

4. TIpoBecTu mpolecc pacTBOPEHUS ¢ OTOOpPOM IMpoO Ha aHAIU3.
JInst 3TOr0 MO X0y Mpoliecca yepe3 OINpeelICHHbIE MTPOMEKYTKH Bpe-
MEHH OTOMpaTh MPOObl (PUKCHUPOBAHHOTO 00BbEMA, OTPUIBTPOBATH MPU
HEOOXOJIMMOCTH M B3BECUTh. KOJTMYECTBEHHO MEPEHECTU B CTEKJISTHHBIM
CTaKaH JJIsl ONpENEeNICHUs] KOHIEHTpAlMU cOolu. Pe3ynpTarhl BHECTH B
Tabauiy 3.

Tabnuna 3- ®opma TaOIUIBI 15 3aMKMCH TTOJIYYEHHBIX Pe3yJIbTaTOB

T, 4ac T, MUH macca npoOsl, T' | Vyp, M [Cripon], MOJIB/KT

5. [TocTpoUTh KUHETUYECKYIO KPUBYIO PACTBOPEHUS.
6. Paccunrarh KOHCTaHTy pacTBopeHus. JlJis 3TOro MOCTPOUTH

Alier oy

= < In
aHamMoph03y KHHETHYECKON KpHBOM ! ;
[ ] npen [ ]

TaHI€HCY yIJla KOTOPOM ONPENEINTh KOHCTAHTY PACTBOPECHUS
7. IloBTOpUTH NIpoueccsl N.11.3-4 nipu 4-5 pa3HbIX TEMIIEPATYpaxX H
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paccuuTaTh SHEPTUI0 AKTUBALIMIO MPOIIECcCa PACTBOPEHUSI.

8. CocTaBuTh MOOMEPAIIMOHHYI0 M HA €€ OCHOBE TEXHOJOTHYE-
CKYIO CXEMY IpoIlecca U BHECTHU B OTYET.

9. CaenaTth COOTBETCTBYIOIINUE BHIBOABI U O(DOPMUTH OTUET IO pa-
oore.

JlabopaTopnasi padora Ne 6

N3yuenue mporecca pazoo0pa3zoBaHus BEIIECTB B BOJHBIX pac-
TBOpax M (DaKTOPOB, BIUSIONMINX HA MPOIIECC

LEJIb PABOTDBI: mo3HakKOMHUTBLCS ¢ TEXHUKOW MPOBEICHUS IKCIIE-
pUMEHTA BapuaHTa TOMOTEHHOTO 3apOIbIIc00pa3oBaHmsl, U3YUUTh (ak-
TOPBI, BIUSIOIIME HA pa3MEP YaCTHLI.

C TepMOIWHAMHYECKON TOYKH 3PEHHUS 3apOKIeHHE HOBOM (hasbl
CBA3aHO C JABYyMs IIpolieccamu: COOCTBEHHO (POpPMHUpPOBAHHEM HOBOM
CTPYKTYpPbI; BOSHUKHOBEHHEM B MCXOJHOM 00BhEME MOBEPXHOCTH pa3je-
Ja, OTPaHUYMBAIOIICH HEKOTOPOE KOJINYECTBO HOBOM (ha3kbl.

[TosiBnenne HOBOM hazpl OyAET TEPMOJAUHAMUYECKUA BBITOJHO, €C-
JU yMEHbIIIEHUE 00BEMHON CBOOOMHOUN sHeprum OT (Ha3z0BOro MpeBpa-
mieHust AGs ipu oOpa3oBaHUUM 3apOABIIIEH M3 M YacTUIl OOJIbIIIE, YeM
IHEPTreTUYECKHUE 3aTpaThl HA 00pa3oBaHue MOBEPXHOCTH pazaena AGuos

AG = - AGim + AG0:< 0.

['omorenHoe oOpa3oBaHWE 3apOJIBIINICH TIPHU MOJIYYEHUHU HAHOCPET
BCTPEYAETCS, KOTJIa YaCTUIIBI HOBOM (pa3bl HE COMPHUKACAIOTCS C TTOBEPX-
HOCTBIO KaKOTO-THOO TBEPJOTO TeJia, a UMEHHO B METOJIaX MCIApCHHUS-
KOHJICHCAIINH, XUMHYECKOTO JUCTIEPTUPOBAHMUS.

VYBenuueHre HEpaBHOBECHOCTH CHUCTEMBI MPUBOJIUT K MOTYYCHHUIO
MaTepHajoB C MEHBIIIMM Pa3MEpPOM YaCTHIl: POCT JIaBJICHUS P B 30HE (a-
3000pa30BaHus, KOHIICHTpaluu pactBopa C MO KPUCTATUIU3YIOMIEMYCS
BEIIIECTBY, CTENEeHU nepeoxnaxacHus AT npu 3aTBepeBaHUN TPUBOIUT
K yBenuueHuto AG.

CrnenoBaTenbHO, B Mpolieccax MOJYUYEHHS 11eJ1IecO00pa3Ho co3/a-
HUE HEpPaBHOBECHBIX YycCJoBUH. Hampumep, B MeTone ucCmapeHHs-
KOH/ICHCAIIMM HEOOXOIMMO BBICOKOE JIaBJICHHE TapOB KOHIECHCHPYEMO-
ro BEIECTBA; B METOJI€ XUMUYECKOTO OCAXKIEHUS — TEPECHIIICHUE UC-
XOJTHOTO PacTBOpa; MPU PACHBUICHUH paciiaBa — OOJbIIas CKOPOCTh
OXJIXKICHUSI.
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MeToauka npoBeneHusi paéoTbl

1. ITomyynuTh KCXOMHOE KOHTPOJBHOE 3aJJaHUE HA IKCIIEPUMEHT. B
YaCTHOCTHU: CBEJCHUS O MPUPOJIC U KOJUUYECTBE MPOAYyKTa, OOIIYyI0 Mac-
Cy 3arpy3Ku.

2. BwiOpatb pactBoputenb. [lomOopka pacTBopUTENss BKIIOYACT
CJIEAYIOLIUE OTepalvu:

2.1. B mpoOupky moMecTuTh HEOOJbIIOE KOJMYECTBO MpeaBapu-
TEJIbHO U3MeNIbueHHOro ouuniaemoro Bemiectsa (~0,05 r).

2.2. lo6asisist B mpooupky 0,5-1,0 mi1 pacTBOpUTENS U TIIATEIBHO
B30anTeiBasg 10-20 MuH, yOEIUTHCS, UTO TBEPJIOE BEIIECTBO HE PacCTBO-
pUMO TIpM KOMHATHOM TemIiepaType B BBIOpaHHOM pacTBopuTene. B
MIPOTUBHOM CJIy4ae pacTBOPUTENh HAJIO 3AMEHUTb.

2.3. Ilomo6paB pactBOopUTENb, IPOOUPKY HarperaroT a0 80-100°C
Y HAOJIIOJAI0T 3a pacTBOPEHUEM MPOAYKTA MpU HarpeBaHuu. JKenarenb-
HO, 4TOOBI TIpoOIecC ObLT HE TOJILKO 3aMETEH, HO M IOCTATOYHO OBICTP.

2.4. TTpoBOAST NMPUHYIAUTEIBHOE OXJIAXKICHUE MPOOUPKHU. PACTBO-
pUTEIb CUUTACTCS MOJ00paH BEPHO, €CIU KPUCTAIUIM3AIMS JIETKO HAYU-
HAeTCsl U UHTCHCUBHO MPOTEKAET.

2.5. Eciiu mpuroHbIX PacTBOPUTENIEH HECKOIbKO, TO BBIOMPAIOT
MEHee TOKCHYHBIA W OoJiee yaoOHBIN B oOpamenuu. Eciaum uHAMBUITY-
albHBIA PAacCTBOPUTEL HE yJaeTcs moao0paTh, TO MEPEXOIAT K cMece-
BBIM pacTBOpUTENAM. J[Jisl STOTO BEIIECTBO PACTBOPSIOT B PACTBOPUTEIIC
C BBICOKOHM pacTBOPSIOIIECH CIIOCOOHOCTHIO, a K MOJTYYEHHOMY rOpsiuYeMy
pacTBOpY J100ABIISIIOT PACTBOPUTENH C IIJIOXOW PAacCTBOPSIONICH CIOCO0-
HOCTBIO JI0 T€X TOp, NOKa HE MOSBUTCS yCTOWUMBOE momyTHeHue. Ilo-
JYYEHHYIO0 CUCTEMY HArpeBaroT JO MOJIYUYEHHUS MOJTHOCTHIO MPO3PAYHOTO
pacTBOpa M OCTABJISAIOT Ha KpucTauiu3aiuoo. Oba pacTBOPUTEIS JTOJIK-
HbI CMEIIIUBATHCS APYT C APYTOM BO BCEX OTHOIICHUSX.

3. B3BecuTh BEIIECTBO U PACTBOPUTEIID.

4. HarpeTb cMech 0 Hayajaa KUTMIEHUs Mpu nepeMemuBanuu. Cra-
OWJIM3UPOBATh HArpeB M MPOJOJIKATH 10 TE€X IMOp, OKAa TBEPAOE Bellle-
CTBO MOJHOCTHIO HE PACTBOPUTCS.

5. Bo u3b6exaHue moteph BEIIECTBa /10 Hayajga KPUCTAIUIA3AIINH,
PEKOMEHJIyeTCsl UCIOJIb30BaTh ropsuee (uibTpoBaHue. ['opsunii KOH-
LEHTPUPOBAHHBIN PacTBOpP OT(PMIBTPOBATH, UCIOJIb3Ysl HAJIMB CYCIICH-
3UM Ha CTEKJISHHYIO MaJlOYKy U CTEKaHWE C Hee B LECHTPAIbHYIO 30HY
duneTpa.
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6. Ilo 3aBepuieHun (uiabTpoBaHus GUIBTP YJIAIUTh U B3BECHUTD.
OUIbTPOBAHHBIM PACTBOP MIOJDKEH MPEACTABISATH COOOM TMOJHOCTHIO
IIPO3PaYHbIA PACTBOP.

/. Yactb pactBOpa (~1/2) oxsianuts B 6aHe C X0JIOJHOM BOJOM. 3a-
¢buKCcUpoBaB Maccy pacTBopa

8. BTopyto yacTh pacTBOopa OXJIaIUTh MPU KOMHATHON TEeMIIepaTy-
pe. Maccy pacTtBopa 3anucarh.

9. Oxapaktepu3oBaTh IHUCHEPCHOCTh M (HOPMY OOpa3yIOITUXCS
kpuctauioB. [loslyueHHbie pe3ynbTaThl BHECTH B TaOUILy 4.

Ta6nuna 4 — Pe3ynbTaTel H3ydeHus mporecca pazoodpa3oBaHus BEIIeCTB U (Pak-
TOPOB, BIUSAIOIINX HA TIPOIECC

VYcenoBust niporecca $ha3000-

XapakTtepucTuku (azo00pa30BaHUs B CUCTEME

pa3oBaHUs
[Ipupona |(CreneHb nepe-Ckopocth |[[lucnepc- @opma o00pazy-Macca Kpu-
pacTtBOpu- |oxnaxaenus AT, o0pa3oBa- [HOCTb FOIIIMXCSI KpHU-CTAJIJIOB, I
TeJIs °C HUS ocaJka  [CTAJUIOB

10. CnenaTp BBIBOJ, O BIMSHUN Pa3IMYHbIX (PAKTOPOB HA MPOIIECC.
OtdunbTpoBaTh 00pa30BABIIUNACSI OCA0K, B3BECUTh €T0 U
BBICYIIUTH. OTPEeAEIUTh MacCy BBICYIIIEHHOT'O OCaIKa.
Onpenenuth BeC MOTYYCHHOrO (HiIbTpaTa U COJEpKaHUE
PacTBOPEHHOT'O BEILIECTBA B HEM.
CocTaBuTh MaTEepUaIbHBIN OallaHC BBITTOJTHEHHOTO MpoIlecca.
14. CoctaBuTh NOONEPAIMOHHYIO U HA €€ OCHOBE TEXHOJIOTHYe-
CKYIO CXEMY Ipoliecca U BHECTHU B OTYET.
Cnenath COOTBETCTBYIOIIME BHIBOALI U OPOPMHUTH OTYET IO

11.
12.
13.

15.
pabore.

JlaGopaTopHasi paGora Ne/.

3aKOHBI (pa30BOr0 paBHOBECHS MPHU PaA3JICICHNUN KUJKUX CMECEH C
MOMOIIIbIO TIEPETOHKH ¢ Aediermanuen

IEJIb PABOTDI: mo3HaKOMUTBCS ¢ TEXHUKOW MTPOBEAECHHUS SKCIIE-
pUMEHTA, TMOJYYUTh HEOOXOJMMBIE JaHHbIC JIs moJiydeHus (a3zoBou
JarpamMMbl PaBHOBECHSI.

@pakyoOHHas MEPErOHKA - MOCIEI0BATEIbHOE MHOTOKPATHOE MO-
BTOPEHUE MPOIIECCA UCTTAPEHUS U KOHAEHCAUH, KOTOPOE UCITOIb3yETCS
IJIsL pa3feiCHUsT OJHOPOJHOM CMECH SKHAKOCTEH, KUIISIIUX TpPU pas-
JUYHOMN TemIiepaType U He 00pa3yIoluX APYT C IPYyrOM MOCTOSIHHO KU-
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IAIIUX cMecei. B ocCHOBE BCsKOM JpOOHOM MEPEroHKu JIeKUT 3aKOH (ha-
30BOT'0 PABHOBECHUS B CUCTEME KUIAKOCTh — map, OTKpbIThn 1. I1. Kono-
BAJIOBBIM: «I1ap 00OTaIlleH TeEM KOMIIOHEHTOM, TPUOABIEHUE KOTOPOTO K
KUJIKOCTHU TOHIKAET €€ TeMIlepaTypy KUIeHus» (T. €. 0oJjiee JETKOKu-
TISIIAM).

[TapoBasi (aza npu 000U TEeMnepaType KUMEHUS COACPKHUT
00JIbIlIee KOJTMYECTBO HU3KOKHUIISIIETO KOMIIOHEHTA, YeM Xuakas ¢asa;
IPU 3TOM KKJIOW TeMIEpaType KUMEHUS COOTBETCTBYIOT CTPOrO Ompe-
JeJICHHBIE COCTaBbl KUAKOCTU U mapa. Takum oOpaszom, map, oOpas3yro-
ITUHACS U3 KUMSIIEeH OMHApHON CMEeCH, BCEraa COJICPKUT 00a KOMIIOHEH-
Ta, HO o0oralieH 0osee JeTyunuM u3 HuX. [Ipu momHOM KOHAEHCAIINH Ta-
KOT'0 Tapa Mojy4aeTcs >KMAKOCTh C TEM K€ COCTaBOM, 4To u map. [lpu
BTOPUYHOM MEPETOHKE ATOM KUAKOCTU 00pasyercs mnap, eiie 6ojiee 000-
ranieHHbIN JISTKOKUMSAIUM KOMIOHEHTOM. ClieIoBaTeNbHO, B PE3YJIbTa-
T€ MHOT'OKPATHOI'O MOBTOPEHUS YCJIOBHUI (Pa30BOro paBHOBecHs (mepe-
TOHKH) JIJIs1 K0 mepBod (Ppakiuu MOKHO B KOHEYHOM CYETE TMOJY-
YUTh B MEPBOU (paKkIMi KOMIOHEHT CMECH, HE COJAEp KaIllui JAPYroro
koMrnoHeHTa. COOTBETCTBEHHO, MOCIeaHss1 hpakiys OyAET COCTOITh U3
YUCTOTO BBICOKOKMIISIIIIETO KOMIIOHEHTa MEpBOHAYadbHOM cMmecu. B
ATOM TIO CYIIECTBY W 3aKJIIOYAETCS MPUHIUIN Pa3eieHuss IpoOHOM Te-
PErOHKH.

IopsaoK BbINOJHEHUS PA0OTHI

1. IlonyunTs y mpenogaBaress cMech Juisl pasnaesienus. Omnpene-
JUTH COJICEpKaHUE JIETKOJIETYUero U (MJIH) TSHKEJIOKHUTISIIETO0 KOMIIOHEH-
TOB C IMMOMOIIIbIO MPUMEHAEMBIX B JJaOOPATOPUU METOJOB aHAJIN3A.

2. CoOpaTh yCTaHOBKY ISl IEPETOHKH.

3. CHabauB KyO KumejgkaMu, BKJIIOUYWTH oborpes. IlogaTe oxia-
AKIAIONIYI0 BOAY Ha XOJIOJUIBHUK. JIOBECTH KUIKOCTh B KyO€ 0 KHIIe-
HUS ¥ MPOBOJIUTH MPOIECC TAKUM 00pa3oM, YTOObI CKOPOCTh MEPETOHKH
He MpeBblmana 1-2 xanenu AUCTUIIATA B 2 CEKYHJIbI, HAUTydIllee pas-
neneHue gocrturaercd npu 10-Tu kameinb B MUHYTY.

4. OtoOpath B MpoOUpPKY MepByro nopiuto auctuwiiara (1-1,5 mur)
Y OIPENECIUTh COAEPKAHUE KOMIIOHEHTOB B HEW. Pe3ybTaThl 3aHECTH B
Tabnuiel 4-5.

5. ITpoaoKuTh OTOOP AUCTUILISATA B IPUEMHUK, B KAUE€CTBE KOTO-
PBIX MOKHO HCIIOJIb30BaTh MEPHbBIC MUIHMHAPHI. Kak TOIBKO KOJIUYECTBO
cobpaHHOM KuAKOCTH aocturHer 30-35 mu (00beM 4eTKo 3adUKCHPO-
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BaTh), B CIEAYIOIIYIO MPOOUPKY OTOMpParOT MpoOy Ha aHaIu3, PUKCUPYS
BpeMs MpoBeaAcHUs oneparuu. [lapannensHo orOupaercs npoda Ha aHa-
Jau3 coctaBa KyOoBoi xujakocTtu. Ilocie Ttoro, kak oroOpaHa BTopas
1po0a, MOJCTaBISAETCS BTOPOM ITUIMHIP-TIPUEMHUK, KyJ1a BHOBb COOH-
paetcs 25-35 mu quctuiisita. PesyiapTarel 3aHecTr B TaOIUIIBI 9-0.

6. Oneparnus 1.5 moBTopseTcs 6-8 pa3, moka oOIui 00bEM CO-
OpaHHOTO JMCTUJUIATA HE MPEBBICUT ITOJOBHHBI 00beMa IEPETOHIEMON

KUJIKOCTH. Pe3ynbpTaThl 3aHECTH B TaOIUIIBI O-6.
Tabnuiia 5 — DKcriepuMeHTaIbHbIE JaHHBIE, TOTYYSHHBIE ITPU MTEPETOHKE

Bpewmst, muH | © KOMIIOHEHT A

u S S | BKybe B TEKyLIEM JHCTWJI- |B YCPEIHEHHOM
S A g = JIsITe JMCTHILIATE

= |5 194 = |8 5 |8 s
S S| %s|lER & o 8| B = o 8| 3 = o 8§ 2
22 9| 2§ ° =53 | - =5 ¢ SR -

o = am = = =

"Bl &E| 5882232 |82 |2z % |8723°"
~E|e5|8g8F| 887 5|88 | 8afs<
©c ol oX®| O V| » E| o © 5 e S99 m g

Tabmuma 6 — DxcrepuMeHTaNbHbIEC TaHHBIE, TOJTYYEeHHBIE TPH TIEPETOHKE

Bpewmst, MuH | © KOMITOHEHT B
u = S | Bkybe B TEKYIIEM JUCTWII- | B YCPEIHECHHOM
s = g = JISATE JTUACTUILIATE
O .

< > Lo@' | 1

o o = o = o =
S5 *=l£4 ¢& 812 | & g 2 & | o 8 2
= E| o = o & = o &= = g
S5 55| o E 25| 5 25| & =5 5
TEl &gl =828 |5z2|35 |5 |58=|3 =3 s 3 3
Sl g2 2882/ 2E 282|282 E3zEC
«ElBE o2 03| ES m | © 3 S S| © d = s m
©co|l 0oX| &dH owV| » E|S S \© » = | = S9g »m H =

7. JIUCTUIIAT U3 TIEPBOTO MIIMHAPA MEPEIUTh B KOJIOY €MKOCTBIO
500 M1 ¥ oIPEAETUTh COACPHKAHUE KOMIIOHEHTOB HEW. 3aT€EM B 3Ty XKE
KOJIOY BBUIMTH COAEPKUMOE BTOPOTO UMIIMHJIPA, THIATEIBHO IepeMe-
1aTh U OMPEACIIUTh COJAEpKaHUEe KOMIMOHEHTOB Hell. [1o100HBIM 00pa-
30M TMOCTYMHUTh CO BCEMH MUIMHIpPAMU-TIPUEMHUKAMU JJIsI TIOJTYYEHUSI
XapaKTepUCTUK YCPEAHEHHOTO JUCTUILISATA HA (PUKCUPOBAHHBIA MOMEHT
BpeMmeHu. [lonydeHHbIe JaHHBIE BHECTH B TaOJIUIIHI 5-6.

8. MI3MepuTh JaBjieHUE B TEPUOJ] BHITIOTHEHUS SKCIIEPUMEHTAIb-
HOW 4acCTH.

9. BeimoHUTE TpeOyeMble pacueThl B X0/ MPAKTUUSCKUX 3aHSTHM
110 METOJMKaM, U3JI0’)KEHHBIM B COOTBETCTBYIOIIEH METOMYKE.
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10. CocTaBUTh IOOIEPAIMOHHYIO M Ha €€ OCHOBE TEXHOJIOTHYe-
CKYIO CXEMY IIPOIIECCA U BHECTH B OTYET.
11. Cnenatb COOTBETCTBYIOIIUE BBIBOJBI U O(QOPMUTH OTYET IO
padore.
JlaGoparopHasi padora Ne8.

3aKoHBI (a30BOr0 paBHOBECHS MPHU IKCTPAKIIUU

IEJIb PABOTDI: mo3HaKOMUTBCS ¢ TEXHUKOW ITPOBEAECHHUS DKCIIE-
PUMEHTA, OCBOUTH 3Ty TEXHUKY, MOJYYUTh HEOOXOIUMBIC JAHHBIC IS
u3yuyeHus GpazoBoi paBHOBECHS MIPHU IKCTPAKIIUH,

Iopsanok BbINOJIHEHUS PadOThI

1. IToslyuuTh peaklIMOHHYIO CMECh Ha pa3/ieliCHHUE.

2. 3aJIUTh TOJTYYCHHBIA PACTBOP B JIETUTEIHLHYIO BOPOHKY M OCTa-
BUTB JIJIS1 Pa3/ICICHUS.

3. IIpoBecTH 3KCTPaKIMIO, B COYETAHUHU C TMOJIYyUYCHHEM JaHHBIX
JUIsl COCTaBIICHHSI MaTe€pUalibHOro Oanianca. /[ 3Toro MemjieHHO Mpo-
BECTU OTOOp MEPBOUM MOPLUU CHUCTEMBI BOPOHKH, 3a)UKCHUPOBAB Ha Ka-
KOM BBICOTE 3Ta MepBas Nopius Haxoauiaachk. OTOOp mopIuu NPOBOIUTH
MEJIJIEHHO, YTOOBI CTEKAHUE BEPXHEro CJIO0sl YCIEBAJIO 3a MEepeMEIICHU-
eM (ppoHTa KUJIKOCTH W HE MPUBOAMWIO K MEpPEMEIIUBaHUIO cloeB. Ta-
KUX MOPIUNA JOJHKHO ObITh HE MeHee 5. PekoMeHayeTcs: mpeaBapuTeib-
HO MPOHYMEpoBaTh NpUEMHHKU. OTOOp MPOBOJIUTH 0 MOJHOTO OIO-
POKHEHUSI BOPOHKH.

4. Bce oToOpaHHbIE MOPUMH JOJHKHBI OBITH B3BEIIEHBI U MTpOaHa-
JIM3UPOBAHBI HA COAEPKAHUE CYXOr'0 OCTaTKa U COJEpKaHUE BELIECTB. B
KKJI0W MOPIMHU JOJKHA OBITh MOMEpsiHA BSI3KOCTh. [lomydeHHbIe pe-

3yJbTaThl 3aHECTH B TAOIUILY 7.
Tabnuna 7 — Pe3ynbTarsl U3ydeHHs] 3aKOHOB (ha30BOT0 paBHOBECHSI MPU pasjelie-
HUN

Homep | Macca | Bricora Cyxoil | BA3KOCTH | aHAJIU3
IOPLHUHU | HOPLIUH, | HAXOXKJICHUS | OCTATOK, Pe3ynbrar | 3HaueHue
r nopuuu B BO- | % aHaJIn3a | KOHLICHTpalUH

pPOHKE OTHO-
CUTEIBHO 3a-
MOPHOTO Kpa-
Ha, MM

5. [TocTpouTh 3aBUCUMOCTH CYXOTO OCTaTKa, BSI3KOCTH U COAEpPKa-
HUW OT BBICOTHI PACHOJIONKEHHS MOPUUU HAJ YCIOBHO HPHUHATHIM 32
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HOJIb YPOBHEM (MECTOPACIIOI0KEHUE 3alIOPHOTO KpaHa BOpOHKHU). OOb-
SICHUTh XapaKTep MOJyUYCHHBIX KPUBBIX.

6. PaccuuTaTh COOTBETCTBYIOIIME TPaJUCHTHI (CyXOro ocTaTka,
BSI3KOCTH, KOHIICHTPAIIUN) B TIPEACTAaBUTh UX B BUJE COOTBETCTBYIOIIUX
byHKIAN

/. CocTaBUTh MaTepUaibHbIN OajaHC BBIMOJHEHHOTO Ipoliecca.

8. CocTaBUThH TMOOMEPALMOHHYI0O W HAa €€ OCHOBE TEXHOJOTHYE-
CKYIO CXEMY IpoIliecca U BHECTHU B OTYET.

9. CaenaTth COOTBETCTBYIOIINUE BHIBOALI U O(DOPMUTHL OTUET IO pa-
oore.

JlaGopaTopHas padora Ne9.
dopMupoBaHHE 3aITUTHOTO MOKPBITHS B IIPOIIECCE €r0 CYIIKU

HEJIb PABOTbBI: mno3HakoMHUTLCS OpyTTO-3aKOHOMEPHOCTIMU
BO3yIIHOM CYIIKH MOKPBITHM, & TAKXKE C TEXHUKOU MTPOBEACHUS IKCIIE-
pUMEHTA.

Bo3aymiHas cymika MOKPBITUM — 9TO CJIOXKHBIM MacCOOMEHHBIN
XMMHWYECKUN TPOLECC, MOAPA3YMEBAOIINN MapayIeIbHOE MPOTEKAHUMN
CTaUM YJIAJIEHHUS PACTBOPUTEISI W3 IUICHKU MOKPBITUA U OKUCIUTEIb-
HOM TOJIMMEpHU3alMU TIJIEHKOOOpAa3yIolero moja JEeWCTBUEM MOJIEKY-
JIAPHOTO KUCJIOPOJA B YCIIOBUAX HAPACTAHUS BI3KOCTU C MOCTEIICHHBIM
NepeXo/IoM B xeneoOpa3Hoe, U Jajee B TBEPJOE COCTOSAHHE, 3aTyXaHU-
€M OKHUCJIUTEJIBbHON MOJIUMEPU3ALUN KAK OCHOBHOI'O XMMHUYECKOTO IMPO-
necca (hOpMHUPOBAHUS MOKPBITUS U TIEPEXOJ] CUCTEMBI B IIEJIOM B PEKUM
OKUCJIUTEIBHOTO CTAPEHUS BO BPEMEHHU.

Pabouee MecTo MOMKHO OBITh YKOMILIEKTOBAHO aHATUTHUYECKUMU
BECAMU, JIETKMMU IIOJIOKKAMU JJI1 HAHECEHUs IUIEHKU MOKPBITUS, CPE-
CTBAaMHU HAHECEHUS IUJICHKHU (MSTKas KHUCTh COOTBETCTBYIOIIUX pa3Me-
poB). IloacTaBkol M CYIIKHM MOKPBITHS MPHU TEMIEPAType OKpPY:Karo-
€N CPEBI.

[TpuHLMNIManbHAS cXeMa ISl U3YUYE€HUs] HEMPEPBIBHOIO U3MEHEHUS
Beca MOJJI0KKHU C TNIEHKOW (POPMUPYEMOTO MOKPBITUSI IPEACTABIICHA HA
PHUCYHKE O.

OCHOBHBIM 3JIEMEHTOM SIBJISIETCS KaMmepa 2, B KOTOPYIO TOMEIIIEHa
MIOJIJIOKKA C TJICHKOW MOKPBITUA 1, CBA3aHHAS MOJBECKOW 3 C TOPCHOH-
HbIMU BecaMu 4. OCOOEHHOCTh KOHCTPYKIIMU KamMephbl 2 B TOM, YTO OHA
CHa0»XeHa OTKPBIBAIOIIUMHUCS CTECKJISHHBIMH OKHAMHM, IO3BOJISIOIIMMU
COXHYTh IUICHKE B YCIJIOBUSAX €CTECTBEHHOW KOHBEKIMH BO3/lyXa B IIO-
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MCUICHUM.

Pucynok 5 — [IpuHiunuansHas cxema yCTaHOB-

KH JUI U3y4CHHs] KHHETUKU U3MECHEHUS MACCHI
3 IUICHKH MOKPBITHS B IPOLIECCE €r0 BO3AYIIHON
N CYILKH:
L~ ]

1 — moayokKa ¢ IMIIEHKON MOKPBITHS; 2 — KaMepa;
/‘ - 7],,—1 |2
- . 3 - moaBecka, 4 —TOPCUOHHBIC BECHI

—— — — — e ]

4

ITopsinok BbINOJIHEHHSI PA0OTHI

1. [TonyuuTh y mpernoaBaresns 3aJaHue H 9KCIIEPUMEHT, B 4aCTHO-
CTH, Kakasi KOMITO3HIINS JOKHA ObITh HAHECEHA B BUJE TUICHKHU (TUICH-
KooOpa3ytomiee, onuda, J1ak, Kpacka, SMallb, CHKKaTUB W T.J.), KaKUM
0o0pa3oM JOJKHO OBbITh MPOBEICHO HAHECEHHWE, B KaKUX YCIOBHUAX
JI0JKHA TIPOBOJIMTHCS BO3YIIHAS CYIIIKA M KaKWE ATaIlbl TOKHBI OBIThH
M3y4eHbI 00JIee TIIATeIBHO.

2. HanecTu Ha mepBYyI0 B3BEIICHHYIO MOJJIOKKY TUICHKY TTOKPBITHS
TakuM 00pa3oM, 4TOOBI MO €€ KpasiM OCTAJIOCh HE CMOYEHHOE IOJe
TOJNIIUHON 3-5 MM M cpasy ke B3BECUTh Ha aHAJUTHYECKHX Becax. OT-
METUTh BpPEMSI HAHECEHUSI, U Cpa3y MOcCIe B3BEIIMBAHUSA MOJOXHUTH ATy
MOJ/IJIOKKY B TOPU3OHTAIBHOE TOJIOKEHUE JIJISI €CTECTBEHHOTO yIalICHUSI
PacTBOPHUTENS U3 IUICHKH.

3. Takum xe oOpa3oM MOCTYNUTH CO 2-i, 3-i U T.JI. TOAJIOKKAMH,
YHCJIO KOTOPBIX YKA3bIBACTCS B 3aJaHUU HA DKCIICPUMEHT.

4. Tlony4yeHHbIEC TAaHHBIC 3aHECTH B TAOIUILY 8.
Tabnuua 8 — Pe3ynbrarel n3yuyeHUs] KHHETUKU W3MEHEHHS] MacChl MJIEHKH MOKPbI-
TUs B IIPOLIECCE €0 BO3AYIIHOM CYIIKH

Ne noa- | Bpems Macca 1IeHKH no pe3ysbTaTaM B3BEIIMBAHUS,T

JIOKKHA C | HAHCECCHUA | Tp, MHH T1, MMH Ti, MUH

TJICHKOH IUICHKH (HO Msx My Msx My 1) My mg My
Jacam)

5. Uepe3 ompencieHHOE BpeMs  MPOU3BOIAUTCA B3BCIIMBAHUE
IJICHKH C TOJI0KKOUW M OTIPEJICIICHUE MACChl TNICHKH

Mpz= - Mz- mno,u

6. Ecmiu TeKy4ecTh MJIEHKU OTCYTCTBYET, TO JaJbHEHIIAS CYIIKA
IUICHKHU IIPOBOAUTCS B BCPTHKAJIBHOM ITIOJIOKCHUU.
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7. bonee yactoe ompeleseHue MacChl MOKHO MPOBECTH C IMTOMO-

IIbI0 TOPCUOHHBIX BeCOB. Pe3ynbTaThl 3aHecTu B Tabauiry 9.
Ta6J'II/IHa 9-— PCBYJII)T&TLI HN3YUCHUS KHMHCTUKU N3MCHCHUA MACChI INICHKHU ITOKPBI-
THSI B IPOLIECCE €0 BO3AYIIHOM CYIIKH NPHU HEMPEPBIBHOM MPOLIECCE

Bpemsa mpose- | Bpems or Hauda- | Macca moa- | Macca ¢ | [Ipoune
JIEHUsI 3aMepa | JIa SKCIEPUMEH- | JIOKKHU C | INICHKHU, I | HAOJIFOICHUS
(mo yacam) Ta, MUH TIJIEHKOM, T

8. Ilo okOHYaHWU MPOTrpamMMBbl 3aJlaHUsl HA DKCIIEPUMEHT, padoTy
MPEKPATUTh, OYUCTUTH MOJJIOKKHA OT MOKPBITHSA, TIIATEIBHO BBIMBITH,
MPUBECTU pabouee MECTO B MOPSAIOK U CIATh €ro.

9. Ha ocHOBe JJaHHBIX TOCTPOUTH KHHETHYECKHE KprBbIle m= f(T).

10. HailTu KUHETHYECKUE YpABHEHUS, KOTOPHIM COOTBETCTBYET
yObLIb PACTBOPHUTEIIS 3a CUET UCMAPEHUs (HaYaJibHBIA MEPUOA) U MPU-
POCT Macchl 3a CUET MOTJIOIICHUS KUCIOpoAa BO3AyXa (CTallMOHAPHBIN
NepUo.).

11. OnpenenuTs MaKCUMAJIBHBIN MPUPOCT MACCHI IJICHKU 3a CUET
MOTJIOMIEHHOTO KUCJIOPO/ia BO3AYXa.

JlabopaTopnasi padora Nel(.

N3ydenue mpoiecca UCapeHusi pacCTBOPUTEIS

IHEJIb PABOTDI: oneHuTh CKOPOCTH YHOCA PACTBOPHUTENS U3
¢unpTpaTa B 3aBUCUMOCTH OT €r0 COCTaBa

IHopsinok BbINMOJTHEHNSI PA0OTHI

1. IMomyuuTh moapoOHOE 3aJaHHWE Ha SKCIEPUMEHT U (UIIbTpaT,
MOJICKAIIMN UCCIIEIOBAHUIO.

2. 3anucaTth CBEJICHHS O €T0 COCTABE U BPEMEHU MPOUCXOXKICHUS.

3. O1eHuTh IBET, HHTEHCUBHOCTh OKPACKH, MYTHOCTh, HAJIMYHE
JOKJIM30BAHHOM TBEPJIOU (pa3bl M MPOUYME OPraHOJIENTUYECKUE TTOKa3a-
tenu. Eciu ecth TBepaas daza, oTaenuth GuiibTpoBanueM. OnpenenuThb
Maccy puiabTpara.

4. Onpenenuth pH u mpoBecTH BXOJHOW aHAIU3 Ha CyXOH OcCTa-
TOK. Pe3ynbrarsl 3anectu B Tabnuiy 10.

5. IloctaButh uIbTpPaAT BO B3BEIIEHHONW eMKOCTH (0€3 TapupoBa-
HUs) Ha ucrapeHue. EMKOCTh B BUIE cTakaHa ¢ MPO3pavyHbIMU CTEHKaAMHU
(HMKaKUX HaKJIEEK HE MODKHO ObITh). M30eraTh MpsSMBIX COJIHEUHBIX
JTyYEN.
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Ta6muna 10 — Mcxoansie cBefieHus 0 GuibTparTe

dunbTpar Onucanue punpTpaTa

T T

narta | Ha3BaHMe | cocTostHUe | Macca, | pH | Mmaccay, | Maccay,r | Mmaccay,r | CO,%

6. Ilepuoauuecku depe3 Kaxjaple 2-3 yaca ctakaH ¢ GUIbTPATOM
B3BEIIIMBATh, OMPEJIEATh MOTEPU MACCHI U (PUKCUPOBATH, YTO MPOUCXO-
IUT B cucteMme (MOMyTHEHHUE, BBIMAJCHUE TBEPION (a3bl, U3MEHECHHE
1BeTa W T.1.). B3saTh mpoObl Ha aHamu3 (CyXOM OCTaTOK, COJIep)KaHHe

KHUCJIOTHI U T.JI.) U BBINIOJHUTH €r0. Pe3ynbrarsl 3aHecT B Tabauiy 11,
Tabnuna 11 — Pe3ynbraThl H3y4eHHs HCTIAPCHHUS

Ne | ®uip | yenmo | KuneTtnka ncnapenus AHAIN3
Tpat |BuA | Bpewms, Maccag, | Mac- A,r | pH CO, |wusmene-
yac r cag,r % HUS

Ecnu onbIT HENb3sl MPOAOJIKHUTH, TIIATEIBHO 3aKPBITh KPBIIIKON
(M) u nponoJKUTE B Apyrou paz. McnapeHue npoBOAUTH /10 MOJHOTO
yAQJIeHUS )KUAKOHN (a3bl.

7. B cnydae Bwimagenus TBepaou (aswl, PUKCHUpPOBATH €€ Maccy,
3aMUChIBAst BpEMsI U Maccy (IOCIIE BBICBIXaHUS).

8. YCloBUs ucnapeHus:

- CO CIIOKOMHOTO 3€pKaJIa IOBEPXHOCTH;

- IPU MIEPEMENIMBAHUA MAarHUTHOW MEIIaaKon 0e3 moJorpeBa;

-MarHuTHAasi MEIIAJIKa C MOAOTPEBOM M MOAJAECPKAHUEM TEMIIEpa-
TypbI Ha ONIPEICIICHHOM YPOBHE;

-C IIOJOTPEBOM HA ONPEAECICHHOM YPOBHE M 3aTEM OXJIAXIACHUEM
pu padoTaroIIe MAarHUTHOW MeIIaJiKe.

Buumanue! 1) Coxpepxaire jgeTydyre KUCIOThl GUIBTPATHI 00pa-
0aThIBaTh TOJIBKO MO TATOW, KOHTPOJIUPYSI YHOC KUCIOTBI HE TOJBKO IO
aHaJIn3y, HO U CMOYEHHON BOJIOM MHAMKATOPHON OYMaXKKU;

2) Ha HOYb ¥ HECKOJIBKO JTHEN PEAKTOP OTKPBITHIM HE OCTABIATH BO
n30€)KaHNe HEKOHTPOJIUPOBAHHOTO HMCHApEHUsl C MPOCKOKOM OXKHuaae-
MBIX IOTEPHh MACChI BIUIOTH JI0 IMOJTHOT'O UCIIAPEHHS PACTBOPUTEIIA;

3) mox TAroM mMecto pabOThl HE NOMKHO CHUJIBHO «ITyTELIECTBO-
BaThb». B MpOTHBHOM ciydyae CKOPOCTH MOTEPU pacTBOpUTENS OyayT 3a-
METHO KO0J€0aThCs, YTO MPUIETCA YUYUTHIBAThH MPU 00paboTKe.
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4) ¢opcupoBaTh YCKOPEHHOE YMEHBIIICHHE MAaCChl PEaKI[MOHHOM
CMECHB peakTope He IeJeco00pa3Ho, a BO MHOTHX CIIy4asiXx W MPOCTO
BPEIHO, IOCKOJIBKY YCIIOXKHSIETCS 00paboTKa MOIyYEHHBIX JaHHBIX.

9. Tloctpouth 3aBHcHMOCTh «Cyxoi octaTok =f(T)» B pa3HBIX
YCJIOBUAX UCTIAPEHUS (BHE U MO TATOM).

10. Ouenurs nuHamMuky usMeHeHuss pH mo mepe yMeHbIICHUS
o0beMa peaKIIMOHHOW CMECH 3a CUET PACTBOPUTENS U, TUHAMUKY KpH-
CTaJUIM3ALMU COMYTCTBYIOIIUX KOMIIOHEHTOB PEAKIMOHHOW cMecH (J10-
0aBOK M MPOJYKTOB UX MPEBpAICHUS, HAIPUMEDP, OCHOBHBIX COJIEH aM-
MOHUSI, IEPEXOIHBIX METAJIIOB U T.1.);

11. OueHuTh 3aBUCUMOCTh CKOPOCTH YHOCA PAacTBOPUTENS OT Be-
JMYUHBI U COCTaBa CyXOoro ocTaTka

bubauorpaguyeckui Ciucoxk

1. HoBbIil cipaBOYHMK XMMHUKa M TexHosora. [Tekcr] B 2 Tomax. Towm .
Xumudeckoe paBHoBecue. CBoiicTBa pactBopoB. CII6.: IIpodeccunonarn.
2004. 998 ¢
2. [TaBnoB K. ®@., Pomankos I1. I'., HockoB A. A. IlpuMepsl u 3a1a4u Mo
KypCy IPOLIECCOB U almaparoB XUMUYECKOU TexHOJoruu. — JI.: Xumus,
1987.-576 c.
3. ®@uopea O., Cmurensckuid O. pacdeThl MO MPOILECCaM U amnmapaTram
XUMHUYECKOM TexHoJioruu. — M.: Xumus, 1971.-448 c.

4. dertaepckui FO.U. TIponeccsl n anmapaTbl XMMAYECKOW TEXHO-
jgoruu: Y4yeOHuK miis By30B.Hacth 2. MaccooOMeHHBIE MPOIIECCHI U all-
napartsl. — M.: Xumus, 1995.-368 c.

BOl'IpOCI)I AJIFA MOATOTOBKH

1. Knaccudukanus npoueccoB Macconepeaayu co CBOOOHON TpaHulen
pazzaena ¢as.

2. CnnocoObl BbIpaXkeHUs1 cocTaBa (as.

3. CxeMbl MaTepuaibHOTO OajaHca MacCOOOMEHHOTr0 MpoIEecca CO CBO-
00IHOM rpaHuIleil pasnaena (das.

4. Chopmynupyiite nepBoiii 3akoH Puka. OT yero 3aBuUcAT K0dHPuIiu-
€HTBI MOJIEKYJIApHOU MU dy3un, ero GU3nIecKuii CMbICI?

5. B dem cocTodT pa3nuuus B MEPEHOCE BEIIeCTBA KOHBEKIIMEH U Mac-
coomayei?

6. Packpoiite ¢puznyeckuii cMbici KO3 PUImeHTa MacCcoT1auu.
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7. Oxapaxktepu3yiTe OCHOBHBIE MOJEIM MaccorepeHoca (TJIeHOYHAas,
1 Py3nOHHOTO MOTPAHUYHOTO CJIOSI, OOHOBJICHUSI TOBEPXHOCTH (ha3o-
BOI'0 KOHTAaKTa).

8. Oxapaktepusyite mogoore MaccOoOMEHHBIX MpoleccoB. Packpoiite
(bU3MYECKU CMBICT KPUTEPHUEB MOJ00MS MACCOOOMEHHBIX MPOIIECCOB.

9. ChopmynupyiiTe MOHITHUE ABWKYLIECH CHUIIBI MAaCCOOOMEHHBIX IPO-
LIECCOB.

10. 3anumuTe ypaBHeHuEe Macconepenauu. [lokaxure cBA3b U pa3anyue
K03 (PUIIMEHTOB Macconepeadd ¥ Maccoo 1aumu.

11 ITonATHE TUMUTHUPYIOIIENA CTAUH MPOIECCA MACCOTIEPEIAUH

12 Ompenenenne BBICOTHI MAacCOOOMEHHOTO allmapara ¢ IOMOIIbIO
ypaBHEHUSI Maccomepeaadu.

13 ®dusmyeckuii cMbpIcl 00beMHOr0o Ko3d@uiHeHTa Maccomepeaaym.
Ero ucnons3oBaHue A onpeaeaeHus: BHICOThI MAaCCOOOMEHHOTO armma-
para.

14 OmnpeneneHue BHICOTHI MACCOOOMEHHOTIO alrlapara ¢ MOMOIIbIO YHC-
Ja ¥ BBICOTHI €JIMHUII TIEpEHOCa.

15 Onpenenenue BHICOTHI MAaCCOOOMEHHOTO armapara ¢ OMOIIbI0 TE€O-
PETUYECKON CTYIIEHU U3MEHEHHMs KOHIISHTPAIIHH.

16 ChopmynupyiTe MPUHIMIBI TPOLECCOB a0COpOLMHU U IECOPOIIHH.
Jl1st peneHust Kakux MPaKTUYECKUX 3aj1a MPUMEHSIOTCS 3TH ITPOIIECChI?
17 3akon I'enpu u 3axoH (Ha30BOro paBHOBECHS IMPU a0COPOIIUU

18 Kak cocraBnsieTcss MarepualibHbIil OanaHc abcopOiuu. Packpoiite
MOHATHE paboueil IUHUU TTPOIIECCOB aOCOPOLINH U 1ECOPOIIHH.

19 AbGcopOriust Kak MacCOOOMEHHBIH TTPOIIECC.

20. CymHOoCcTh a0copOImMuy 1 € BO3MOKHOCTH B XMMHUYECKOH TTPaKTHKE.
21. Ucnons3oBaHue abCcopOLMU NMPU PEIICHUU TPAKTUUECKUX 3a]1a4.

422 MuHuMalbHBIE U ONTUMAJbHBIE YJIEJIbHBIE Pacxonbl abcopOeHTa.
Kak BiusieT u3MeHEeHue yAeNnbHOTro pacxoja abcopOeHTa Ha pacxoj ao-
copOeHTa u 00beM abcopbepa.

23 . Haubonee pacmpocTpaHeHHbIE (POpMBI 3alMCH 3aKOHa (Pa30BOTO
paBHOBECHS IIpU a0COpOLMH.

24 MarepuanbHbiii 6anaHc abcopoOepa.

25 TennoBoii 6banaHnc abcopoepa.

26 BnusHue TeMnepaTyphl Ha Mmpolecc adcopOIumu.

27 MeTtonpl oAAEpKaHUSI H30TEPMHUYECKOTO PeXXUMa Mpu abCOpOIHH.
28 KuHetnueckue ypaBHEHHUs Ipoliecca abcopOuuu.

29 Oco0eHHOCTH KMHETUKH MPOIIECCOB a0COPOIIMHU U XEMOCOPOLIMHI
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30 OcHoBHbIE TpeOoBaHUsl K abcopOUMOHHBIM anmnaparam. Knaccudu-
Kallys anmnapaTos.

31 IlpuHIun AeMCTBUS INICHOYHBIX a0COpPOEPOB.

32 XapakTepucTuku padOThl MPOTUBOTOUYHBIX U MPSMOTOYHBIX TICHOY-
HBIX abcopOepoB.

33 IlpuHuun OEeWCTBHUS HACAIOYHBIX KOJIOHH. [louemy Hacajaky Ha BbI-
COTe amnmnapaTta 0ObIYHO pacrojaratoT cekiusiMu? OxapakTepuzyure Me-
TOJbI YIYUYIIECHUS CMAaYUBaHUS HACAJIKH.

34 OcoOEHHOCTH THUIPOJAMHAMHUYECKUX PEKUMOB Pa0OTHI HACATOYHBIX
KOJIOHH. IloueMy OOJIBIIMHCTBO HAcaJ04YHBIX abcopOepoB paboTaroT B
IJIEHOYHOM PEXKHUME.

35 ComnocTaBbTe MOBEPXHOCTh HACAJIKU CO CMOYEHHOW M aKTHUBHOM IO-
BEPXHOCTSMU.

36 ComnocTaBbTe€ MPOTUBOTOYHBIC U MPSMOTOYHBIE CXEMbI paOOTHI Haca-
JIOYHBIX a0COpOEPOB.

37 OCoOEHHOCTH THUAPOJAMHAMUYECKUX PEKUMOB PabOTHI TapesibuaThiX
abcopOepoB. Kakoit pexuM sBISETCS ONTHUMAIbHBIM JUIsl TIPOBEIACHUS
abcopOoIun?

38. UeM 0OBsICHSIETCS] TUPOAMHAMUYECKAST HEPABHOMEPHOCTD 10 JIJTUHE
TapeJioK ¢ MEPETOUYHBIMU YCTPOUCTBAMHU

39 CpaBHurtenbpHas XapaKTepUCTUKA PaCIbUIMBAIOIINX a0COPOEPOB.

40 OcHOBHBIE TMOKa3aTelu MpU BBIOOpE KOHCTPYKLMU abcopOepa s
MPOBEJICHUS] KOHKPETHOIO MpoIiiecca adcopOIuu.

41. Iopsnok pacyera abcopOEepoB.

42 TlpsamoTroyHasi cxema abcopOuuu

43 ITpoTrBOTOYHAs cxemMa abcopOIuu

44 CpaBHUTENbHAS XapaKTEPUCTUKA MPOTUBOTOUYHOM M MPSIMOTOUYHOM
CXEM.

45 (CxemMa MHOTOCTyIIEHYaTON abcopOLnmn

46 AobcopOepsnl. Kiaccuduxaimsi.

47 YCTpOMCTBO U MPUHIMI AEHCTBUSA a0COPOEPOB.

48 Bxknan BHemHed nud@ys3uu B 001U MacCONEpeHOC B CUCTEMAX C
TBepAoH (ha3oi. 3anuIuTe ypaBHEHHUE MacCOOTAAYH JIJIsI MacCOTIEPEHO-
ca MEeXIY KUJIKOCTBIO (Ta30M) U TBEPAOH CpeIoH.

49 Maccomnepenoc B TBepAoil nopuctoit paze. Knaccudukanusa nop no
pasmepaM. Onpenenenue Ko3phuiimeHTa N3BUIMCTOCTH TOP.

50 VYpaBaenue nuddy3un B mopax. YciaoBusi 00pa3oBaHUs] KOHBEKTHUB-
HOM muddy3un B mopax.
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51 Kak onpeaensitorcsi MOTOKU CBOOOJHON M KHYJCEHOBCKOU nuddy-
3Un?

52 3anummuTe ypaBHEHHUE MaccoIepeaadu Jyisi CUCTEM C y4acTHUEM TBEP-
noi (da3pl. Kak BeIpaxkaeTcs koddpuiimeHTa Macconepeadn s TakKux
CUCTEM?

53 KoadhdunueHt macconepeaayyd B 3aBUCUMOCTH OT CIoco0a BhIpaXe-
HUS JIBUKYILEH CUJIBI.

54 Hanecenue pabouux nuHui Ha X-Y auarpammy U rpaduyeckoe
OnpeIeJICHUE JBIXKYILEH CUIIBI poliecca.

55 Cpennsis ABHKYINasi cujla B KOHKPETHOM abcopOepe U 3aJlaHHbIMU
HaIPaBJICHUAMU JBUKECHUS MaTEPUATIbHBIX TOTOKOB.

56 HazoBute Hambosiee parmoHadbHbIC 00JaCTH MPUMEHEHUs aacopO-
107058

57 CymHOCTh CTATHYECKON U TUHAMUYECKON aKTUBHOCTH aJICOPOCHTOB.
58 AncopOIMOHHBIN ITOTEHITHAI

59 PaBHoBecue mpu anacopOiuu. [IpuHIUIT MOCTPOEHUS] U30TEPM aj-
copOmumu.

60 MaTtepuanbHbIi OaaHc a1cOpOIHUH.

61 OcoO0eHHOCTH KMHETUKH TMpoIlecca paBHOBECHOM aIcOPOITUHU.

62 VYCTpOWCTBO M MPUHIUII ACHUCTBUSA aJACOPOEPOB C HEMOJBUKHBIM
CJI0EM aJicopOeHTa

63 YCTpOMCTBO ¥ NMPUHITUIT JEUCTBUSI aACOpOEPOB C MICEBAOCKIKEHHBIM
Y TJTOTHBIM JBHXKYILIUMUCS CIIOSIMU aJICOPOEHTA.

64 [IpuHIUII pacyueT U CTaJANM pacyeTa aacopoepoB

65 Yrto Takoe BO3AyIIHAS CyLIKa NOKPBITUN?

66 I[lepeunciuTh OCHOBHBIE CTaJUU MPOLECCA CYIIKH U MPOBECTH Kilac-
CU(DUKAINIO C TOUKU 3PEHUSI OCHOBHBIX MPOIIECCOB XMMUYECKON TEXHO-
JIOTHH.

67. Kak MEHSIOTCSI MPUPOJa U COOTHOIIEHUE KOHKYPEHTHBIX CLIOCOOHO-
CTEU MPOMEKYTOUYHBIX CTAAUN BO3IYLIHOW CYIIKU ITOKPBITHH.

68 Kak codeTraroTcss TEpMOOKHCIUTENbHAS KHUCJIOPOIHAs MOJIMMEpHU3a-
A U OKUCJIIUTEIbHOE CTAPEHUU B BO3JYIIHOM CYIIKE MOKPBITHI U UX
JNaJbHEUIIEN SKCIUTyaTauun?

69 KakoBa poJib COJEl NEPEXOTHBIX METAIUIOB B BO3AYIIHOW CYIIKE IO-
KpBITUI?

70 KakoBa posib TBepAOH (pa3bl B BO3AYUIHOM CYIIKE TOKPBITHIA?

71 Cnenuduka BO3AyIIHOW CYHIKM B 3aBUCUMOCTH OT MPUPOJBI IJICH-
KOOOpa3yIoIIero.
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72 Cymika Kak aecopOI1us Bjlard U3 Matepuaia.

73 CBoOOIHAS U CBSI3aHHAs BJlara.

74 XvMUYECKHU CBA3aHHAA BOJA

75 XapakTepUCTHKa OKPYKAIOUIETO BO31yXa.

76 AOcostOTHAsA U OTHOCUTEIbHAS BIAKHOCTb.

7’1 Bnaroconep:xaHue.

78. TemnepaTtypa CyXoro 1 MOKporo T€pMoMeTpa.

79 Touka pocCsL.

80 [ecopOuus u ajacopOIis BIary.

81 PaBHOBecHas BJIaXXHOCTb MaTrepuayia U €€ 3aBUCUMOCTb OT OTHOCH-
TEJIbHOM BJIIAXKHOCTH BO34yXa.

82 N3oTepmbl ajicopOLMK U AECOPOIUU BIIarH.

83 Kpusas (azoBoro paBHOBecHs ISl CYIIKUA: 00JACTH YJAJIE€HUS CBO-
OOJIHOM U CBS3aHHOW BJIard M yBJIAXXHEHUSI MaTepHaa.

84 HeoOxoaumble yCIOBUS JJIs1 MPOTEKAHUS CYIIIKHU.

85 Paznuuue mexay aOCOTOTHON W OTHOCUTEIBHOM BJIAKHOCTHIO BO3-
nyxa. [loHsitue o BIarocoaepanuu U SHTAJIBIINYU BJIAXKHOTO BO3/1yXa.
86. OCHOBHBIE BHUJIbI CBA3U BJIaru ¢ MaTepUaiomM

87 IlpuHUMIIBI TOCTPOCHUS IHArpaMMbl COCTOSIHUS BJIAYKHOTO BO3]IyXa.
Kak ompenenstorcss mapaMeTpbl BJIAXXHOTO BO3[yXa C MOMOIIBIO 3TOU
JrarpaMmbl?

88 OcobeHHOCTH MaTepHAILHOTO OallaHCa KOHBEKTUBHOM CYIIKU

89 Kak onpenensiercst pacxo Bo3ayxa (0OLIUM U yIeJIbHBIN) HAa CYIIKY?
90 Ckopocth cymku. OCHOBHBIE YPaBHEHUS, KOTOPBIM CIEAYET CKO-
POCTBH CYIIIKH.

91 OcHoOBHBIE CITOCOOBI CYIIIKHU.

92 KoHTakTHas CyIlika.

93 KoHBEKTHMBHAas CyIIKA.

94 MarepuanbHble OaTaHChl KOHTAKTHON U KOHBEKTUBHOM CYIIIKHU.

95 CrniennanbHbIE BUIBI CYIIKH.

96 TemioBbie OalaHCHl KOHTAKTHBIX CYIIWJIOK MEPUOIUYECKOTO JEH-
CTBUSI

97 TemnnoBsie OanaHChl KOHBEKTUBHBIX CYHIMJIOK MEPUOIUYECKOTO AeH-
CTBHUSL.

98TemnoBbie OATAHCHI KOHTAKTHBIX CYIIMJIOK HEMPEPBIBHOTO JEHCTBUS.
99 Kunetnueckne 3aKOHOMEPHOCTH KOHBEKTUBHOMW CYILKHU.

100 IlepBblii 1 BTOpOW MEPUOALI NEPUOJUYECKOTO BapuaHTa M UX Xa-
PaKTEpUCTHUKA.
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101 YcTpoiicTBO M MPUHIUIT IE€MCTBUS KOHTAKTHBIX CYIIUJIOK.

102 IIpenmyiiecTBa U HEAOCTATKU KOHTAKTHBIX CYILIHJIOK.

103 YcTpoiCTBO M MPUHIMUI JEUCTBHUS HamOOJiee PaclpOCTPAHEHHBIX
KOHBEKTUBHBIX CYIIHJIOK.

104 IIpenmyiiecTBa U1 HENOCTATKH KOHBEKTUBHBIX CYIIMIIOK.

105 Cnemuduueckue 0COOEHHOCTH CYIIKH KaK MacCOOOMEHHOI'O Mpo-
necca.

106 CriocoObI BeIpaXE€HHUS IBHXKYILEH CUITBI MIPOLIecca CYIIKH

107 Ha yem ocHOBaHO ornpeeneHne Kod3h@UIMeHToB MacCoOTaauu s
YCJIOBUI BHEIIHEW U BHyTpeHHEW nudPy3un?

108 Kak ompenensrorcst 0o0acTH, JUMUTHPYIOIIHME OOIIMI IPOIeCce
MaccolepeHoca Ipu Cyuke?

109 Ha yem ocHOBaHO omnpejiefieHne TOBEPXHOCTH TEIJI0-U MaccooOme-
Ha JUJIA IEPBOTO U BTOPOTO MEPUOAA CYLIKH?

110 Metoabl uHTEHCU(DUKAITUN TTPOIECCOB CYIIKU

111 Yto moHumaeTcs moj MeperoHKon >KUAKOCTEeM. BUbI MPOCTHIX Ii€-
PErOHOK.

112 IIpuHIMn cocTaBieHUsI MaTEPUAIBLHOTO OalaHCca MIPHU MEPEroHKeE.
113 Yrto Takoe a3e0TpONHbIE CMECH.

114 B yem CymiHOCTh a3€0TPOMHON OTTOHKU ?

115 B 4em CyImHOCTh a3€0TPOMHON peKTU(DUKALTUN?

116 Hapucyiite X-Y nuarpammy [jsi a3€0TPOITHON CMECU U OOBSICHUTE
€€ CMBICIIL.

117 CymHOCTh MOJEKYJISIPHOM AUCTWILISIMMU. B Kakux ciaydasx lele-
coo0pa3Ho ee MpuMeHeHue?

118 [Ipuniun pekTuduxkanmu.

119 Kakue anmapaTbl TPUMEHSIOT I MPOBEJACHUS MPOILIECCOB PEKTH-
dbuxamuu? B yem ux otauuue ot abcopoepon?

120 MarepuaiibHbIi OanaHc MpU PEKTUDUKALITU

121 Kak ompexenseTcs MUHUMaJIbHOE U pabouee (uierMoBoe 4HCiIO?
Kak BnusieT ¢uiermMoBO€ 4KCIIO Ha BBICOTY PEKTU(DUKAITMOHHON KOJIOH-
HBI?

122 TTpuHIMN TOCTPOEHUSI KPUBOM paBHOBecHs U paboueit munun. Kak
C TIOMONIBI0 TAaKOW AMarpamMMbl OMPEIEIUTh BBICOTY PEKTU(PUKAIUOH-
HOW KOJIOHHBI?

123 TennoBo#t 6aanc pekTudUKaMOHHON KoJIoHHBI. Kak onpexnenser-
Csl pacxoj] TpEIollero mnapa sl nmpoBelneHus: pektudukaruu? Kakue
CIIOCOOBI SKOHOMHUH PACX0/Ia TETUIOTHI BO3MOXHBI B PEKTU(PUKAITMOHHON
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KOJIOHHE?

124 OntuManbHoe (HIerMoBOE YHCIIO.

125 Onpenenenuie BHICOTHI U JUAMETPa PEKTUPUKAITMOHHOW KOJOHHBI.
126 Oco0eHHOCTH pacuyeTa MHOTOKOMIIOHEHTHON peKTU(UKAIINT

127 O6nacTy UCTHOIB30BAHUS Aa3€OTPOIHBIX CMECEH B MPOMBIIIJICHHO-
CTH U J1a00OpaTOPHOU MPAKTHUKE.

128 OMynbcUU U UX XapPaKTEPUCTHUKH.

129 OcoOGeHHOCTH COCTaBJICHUS MaTepHAIBHBIX OATAHCOB JKHIKOCTHOU
SKCTPaAKIWH MPHU B3aUMHOW HEPACTBOPUMOCTH U MPU YACTUYHOM B3aUM-
HOM pacTBOpUMOCTH. Pabouue TuHUM 3TUX MPOLIECCOB.

130 OCHOBBI KMHETHKH IIPOLECCA KUAKOCTHOW DKCTPAKLUWH, JTUMHUTH-
pyIOIIKE CTauu Mpouecca

131 IIpuHIUIIBI MHTEHCU(DUKAIIMH KUJTKOCTHOM IKCTPAKIIUU

132 CniocoObl MpOBEAECHUS SKCTPAKIIUU

133 Bb16op CKOpOCTH CIUIOMIHOM (ha3bl MpU pacyeTe JTuameTpa KOJIOH-
HBIX SKCTPaKTOPOB.

134 M300pa3ute mpoliecc HEMpPEephIBHON MPOTUBOTOYHOM SKCTPAKIIUU
Ha TPEYTOJbHOUN U MPSIMOYTOJILHOM HarpaMmmMax

135 Pacuet BBICOTHI KOJIOHHBIX 3KCTPAKTOPOB

136 OcoOEHHOCTH 3KCTPAKIIMOHHBIX YCTAaHOBOK C pEreHeparuen 3Kc-
TpaKTa.

137 YUto moHMMaeTcs moJ MPOIEeCCaMH PACTBOPEHUSA M 3KCTparupoBa-
HUS B CUCTEME TBEPAOE TEIO- )KUJIKOCTH?

138 YpaBHeHue MarepuaibHOro OajaHca A HEMPEPHIBHOTO U MEPHUO-
JTUYECKOTO MpOoLEecca paCTBOPEHUS.

139 VYpaBHeHuE KMHETUKH pacTBOpeHUA. OmnpenereHue napameTpos,
BXOJIAIINX B YPAaBHEHHUE.

140 OcHOBHBIE 3aKOHOMEPHOCTH PACTBOPEHUS TBEPAOU (Pa3bl B KUIKO-
CTH KaK MacCOOOMEHHOT0 IpoI1iecca

141. BpemMsa MOJHOrO pacTBOPEHUS U €r0 ONPEICICHUE B 3aMKHYTOM
arrapare npyu NpsiIMOTOKE U MPOTUBOTOKE.

142 YpaBHeHUE MaTepHaIbHOrO OajlaHCa dKCTparupoOBaHUS PACTBOPEH-
HOT'O BEIIIECTBA MPHU MPSIMOTOKE U MPOTUBOTOKE.

143 OmnpeneneHue MJIUHBI 3KCTPAKIMOHHOTO ammapara Jjisi odecreue-
HUS 3aJJaHHOM KOHLIEHTPALMU 3KCTPATUPYEMOI0 BEIIECTBA B TBEPIAOM
Tee.

144 PacnipenenieHne KOHIEHTPAIMA B TBEPAOM TEJE MPU KCTPArupoBa-
HUM BEIIECTBA U3 3TOTO Tea.
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145 OnpeneneHne NOJTHOrO SKCTPArupoBaHUs TBEPOrO BEIIECCTBRA.

146 CriocoObI SKCTparupoBaHusi U paCTBOPEHUSI.

147 YcTpoicTBO U MPUHITUIT JESUCTBUSI allllapaToB JJisi SKCTPArupoBaHUS
Y PACTBOPEHHUS.

148 Kpucramum3sanus. JIOCTOMHCTBA U HEJOCTATKH.

149 M3oTepMUYECKUNA W U3THAPUYECKUA METOJbl KpUCTAJLIA3anuu. B
KaKHUX CIy4asix 1eJ1Ieco00pa3Ho MPUMEHEHHUE ITUX METOJ0B?

150 MaTepuanbHbIi 1 TETJIOBOW OajaHChl KPUCTAUTH3ALNH

151 Ananu3 quarpamMmmebl ra3-»XuJIKOCTb-TBEPI0€ TEJIO.

152 OcoOeHHOCTH KMHETUKH KPUCTAUIM3allui. Y paBHEHHE Maccolepe-
JlaY¥ ¥ MACCOTAA4M U1l KPUCTAIIM3ALHH.

153. OnuimmTe npouecchl pa3aesiCHUs paCTBOPOB YaCTUYHOM KpHUCTa-
JIN3aIei.

154 Tlouemy 00€3BOKMBaHHUE CHUCTEMBI MyTEM a3€OTPOIHON OTTOHKH
BOJIbI O0s1ee A(P(HEKTUBHO, UeM IIPOCTas IeperoHka?

155 3adem aiis ynaneHus KpUCTALIU3ALMOHHON BOABI TpeOyeTCsl MiaB-
JIEHUE TBEPHBIX COJICH?

156 B ueM cymniHOCTh METOAOB YJaJ€HUsI PACTBOPEHHON U COpOUPOBaH-
HOM TBep10¥ (pa3oii BOMBI

157 B yeM CylIHOCTh METOJ0OB YAAIEHUS KPUCTAILTU3AUOHHOW BOIbI?
158 Metoab1 00€3BOKHBAHUS.

159 B ueM CymHOCTh U pa3auyue B yJAaJI€HUU CBOOOIHOM, COpOMpPOBaH-
HOM TBEpIoM (pa3bl U KPUCTATITUZAIMOHHON BOJIBI?

160 Kak ompenensitor 4uciao CTYINEHEH pa3feieHUsl MPU Pa3ICICHUN
PacTBOPOB METOJ0M (DPaKIIMOHHON KPUCTAITAZAIIUN?

161 Omnpenenenne cTtyneHer M3MEHEHHs KOHUCHTPAUUU IPU pas3feie-
HUH paCTBOPOB MMPOTUBOTOYHON MHOTOCTYIIEHUYATON KPpUCTAILTA3AIUEN



