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1.Tema: M3menbueHue, npoceMBaHUE M CMEIIMBAHUE TBEPABIX MAaTEpPHAIOB U PACTUTEIBHOIO
ChIpbs. MalllMHBI U anmnapaThl.

2. Heuab: O3HAKOMHUTHCS HU3MENIbUYCHHME, IPOCEHBAHUME M CMEUIMBAHHWE TBEPJbIX MAaTEpHUasOB.
MaruHsl ¥ anmnaparsl.

. Te3ucel JJeKuui.

. U3menpuenue. OOmas XxapakTepuCcTHKA.

. OcobeHHOCTH U3MENbYEHUS B 3aBOJICKUX YCIOBUSX.

. I3menpyaromye MalyuHsbl.

. Paznenenue tBepabix MarepuanoB. KoHCTpykunu cur.

. CmemmBanue. Cmecurenu.

. Iopomku. Ob1ast TeXHOJIOTHYECKask cXeMa UX Mpou3BozcTBa. HomenkiaTypa.

. Coopsl. Ocobennoctu TexHonoruii. HomeHkmarypa.

BaMm M3BeCTHO, 4TO M3MEIbYECHHE, PA3CIICHUE, CMEIINBAHNE TBEPABIX MATEPUAIIOB OTHOCUTCS K
MexaHuyeckuM mponeccam. C HUMU BBl YK€ 03HAKOMWJIMCH IIPpU U3ydeHUH KypcoB « TAXu®dT» u
«OCHOBBI TEXHOJIOIMH JieKapcTB». OQHAKO HaJ0 UMETh B BUNY, YTO B 3aBOJCKHUX YCIOBMSX y 3THX
IIPOLIECCOB €CTh PsIJI CBOMX OCOOCHHOCTEH.

M3Menp4yeHHE- 3TO IPOLECC YMEHBIIEHUE pa3Mepa 4YacTUL[ Marepuaja IyTeM MEXaHHYECKOIo
BO3/eiicTBUS. 3MenbueHne MupoKo MIpUMEHsETCsl B papM MIPOU3BOJICTBE U MOXKET OBITh:

a) KaK BCIIOMOTraTeJIbHOU onepanuei, H-p, 115 00ecTiedeHus MOJHOTHI SKCTPAKIMHU, Il YCKOPEHUs
pacTBOpEHUs BEIIECTBA U T.J.

0) Tak 1 OCHOBHOM oIepalueii, H-p, B IPOU3BOACTBE MOPOIIKOB, COOPOB.

OcHoOBHasl XapakTepHUCTUKa MpoIecca U3MENIbYEHUSI- 3TO CTENEHb AUCIIEPCHOCTH, KOTOPasi MOKET
ObITh JHHEHHOW M 00beMHOH. CTeneHb AMCIEPCHOCTH ONPEIENSIOTCS OTHOIIEHUEM CPEIHHMX
pa3MepoB (JIMHEMHBIX U 00BEMHBIX) udacTUl Martepuana o ([u) m mocne (/[Ik) m3MenbueHus:
Cn=I1n//Ix .

B 3aBucuMOCTH OT CTENEHH JUCHEPCHOCTH Pa3INYaloT CIEAYIONINE BUAbl N3MEIbUEHHUS:

- CpenHEe; - TOHKOE;
- MEJIKOE; - CBEpX TOHKOE, KOTOPOE€ OCYIIECTBISETCS, Yalle BCEro B BOAE, JUIS
IIPEIOTBPALICHNS IOTEPH B BUJIE TIBLIH.

B ¢apm npounzBoacTBe U3MeNbUYalOT TBEP/IbIE MATEPUATIBL: - MUHEPATbHOTO MIPOUCXOXKICHHUS;

- OpPraHUYECKOTO

~NOoO O, WNEFE W

IIPOUCXOXKICHUS.

B 3aBHCHMOCTH OT CTPYKTYpbI TBEpHbIE Tesa AENATCS Ha; a) aMopdHbIe 0) KPUCTAITNYECKUE
B) C KJIETOUHOI CTPYKTYpOH (pacTUTENbHOE, )KUBOTHOE, MUKPOOHOJIOTHYECKOE CHIPBE).

Bun, crpykTypa Martepuana M COAEpKallMecs B HEM BEIIECTBA ONPEIEISIIOT HEKOTOPbIE
OCHOBHBI€ ITOPOIIKOBaHUS B 3B YCIOBHSIX:
1 ITopomkoBanue JIEKapCTBEHHBIX BELIECTB, 00pa3yIomux AJIOBUTYIO U
CHJIBHOJICHCTBYIOIIYIO MbLIb (CEMEHA YMITNOYXH, €€ CYXOi IKCTPAKT, MBIIIbSIKOBUCTBIN aHTUIPUT U
Ip.), TPOU3BOAUTCS B  M3MEJIbUYAIOUNIMX MAIIMHAX  HAUMMEHEE MbULIIINX, Kak IpPaBUIo,
NEPUOANYECKOro JAeWcTBUS B OapabaHHBIX MEJIbHHIIA, T.K. OHU 3aKPBIBAIOTCS T€PMETUYHO. DTU
MEJIbHUIIB! YCTAHABIMBAIOTCS 0053aTEIbHO B ONPEACICHHBIX TOMEIIEHHUSX.
2. [TopomkoBaHue ¢ NMpeABapUTENbHBIM OXJIAXKACHHUEM, a TAKXKE B TOKE XOJIOJZHOTO BO31yXa
TpeOyIOT BEIIEeCTBA UMEIOIIUE HU3KYIO TEMIIEpaTypy IUIaBJICHUs (CMOJIbI, BOCKH, JKUPBI, KaMeIH,
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MbLJIa, ¥ JAp.) A TOBBIIEHUS UX XPYINKOCTH UX BBIIEPKUBAIOT B XOJOJWIBHHUKE, a 3aTeM
MOPOIIKYIOT B JAW3EHTErpaTopax WJIA MOJIOTKOBBIX MENbHHUIAX (T.€. MAIIMHAX HEMPEPHIBHOTO
JEICTBUS) ¢ OJIHOBPEMEHHO Mojauel X0JIOAHOro Bo3ayxa. HUkKHSS 4acTh ATHUX MEJNbHUL HMEET
nepGopuUpoOBaHHOE JHO TSI yIAJICHHS U3 30HBI H3MEIbUEHUS YK€ U3MEIbUCHHOTO MaTepuana, 9YTo
MPEIOTBpAIaeT ero HarpeBaHue U CIUNaHue B pe3ybTaTe TPEHUSI.
3. ITopolikoBaHuE ¢ IPeIBApPUTEIbHBIM 00€3KUPHUBAHUEM TPEOYET MaTepualbl, COIACPIKAIINC
JKUPHBIE Macja, KOTOpble IpU XpaHEHUH MOTYT IMporopaTh (OKUCHAThCs). K HUM OTHOCATCS
CTIIOPBIHBS, CEMEHA TOPYHMIIBI CaperiCKOW, MIMTOBUIHAS jKele3a, MepeaHsis Mo runodusza u ap.
00e3KUpUBaHUE MPEABAPUTENIHHO TPYOO M3MENBFYEHHOTO MaTepuana (0OBIYHO IMPOMYCKAOT Yepe3
BaJBIIOBYIO JPOOMIKY — CceMeHa, Jmbo depe3 MscopyOky Tuma «Bomdok») MpoBOIAT
HUPKYISIUOHHBIM AKCTParupOBaHUEM C MOMOIIbI0 OeH3WMHa B ycraHoBKe Tuma CokcneT. 3atem
00€3KUPUHBIN MaTepral MOPOIIKYIOT OKOHYATEIHHO.
4. [TopomikoBane mocie MpeIoTBPATUTEIHHOIO pa3MsAryeHrue MPUMEHSIETCS, B OCHOBHOM, JJIs
pacTUTENBHOTO CHIpbs. H-p, ceMeHa YnMianOyXd MOKPBITHI OYCHb TBEPAOH IUICHKOW, TIOITOMY HX
MOJBEpPral0 JEHCTBUIO Mapa M BOJbI, IJIEHKA JIOMAETCs, CEeMEHa OTAENSAI0T OT IUICHKH(OHA
BCIUTBIBACT), ITOCJIC YETO CEMEHA PEXYyT Ha KYCKH, CYIIAT ¥ MOPOIIKYIOT KaK yKa3aHO B MyHKTel.
KnyOHu canena MMeEIOT BOJIOKHHUCTYIO CTPYKTYpPY, [IO3TOMY UX C Hauajga HaOyXaroT XOJIOJHOM
BOJIOH, pEXKYT Ha KyOUKH, CyIIaT U MMOTOM OPOIIKYIOT.
5. [TopomkoBanue ¢ g00aBI€HUEM MOJCOOHBIX BELIECTB MPOBOAAT U MaTepUaoOB, TPYIHO
MOJIAIOIIMXCA M3MenbueHuto. H-p, mms nydimiero w3MenbyeHUsT BaHWIM JTOOABIISIOT caxap,
KOTOpBI abcopOupyroT Biary w3 BaHuiu. [Ipu moporikoBaHuu OOpHOW KHUCIOTHI, KaMdepsl,
MEHTOJIA U JIp. T0OABJISIIOT STUIOBBINA CIUPT.
6. W3menpueHne marepualia pacTUTEIBLHOTO MPOUCXOXKJICHHUS MPOBOIAT MPU ONTHMAIBHOM
BIIQXHOCTH, paBHOW 5-6%. Ecnu wmartepuan mnepecylieH, €ro YBIaXHAT BOJOW TIIATEIHHO
MEepPEeMEeNINBaIOT, H3MENbUAIOT U IIPU HEOOXOJUMOCTH CHOBA BHICYITHBAIOT.
BaXHBIM TIpaBWJIOM TpH W3MEINBUYCHUU PACTHTEIHHOTO CHIPHS SIBIISETCS IOJIHOE W3METhUYCHHE
OTIpeIcIeHHOW HaBEeCKH, T.K. pacmperelieHne OMONOTHYECKUX AKTHUBHBIX BEIIECTB B Pa3IUYHBIX
TKaHSX M 4YacTsIX PacCTeHUM (JIUCThsA, CTEONM W Jp.) HEOAMHAKOBO, OJIHAKO HMX COJEp)KaHHE
pPacCUMTHIBAETCA B CPEJIHEM Ha BCIO HABECKY.
7. st ymeHbIeHust 0ecrione3Hoil paboThl HEOOXOAMMO COOJIOATh MPABHIIO «HE IPOOUTH
HUYETO JIMIITHET0», KOTOPOe HEOOXOIUMO COOIII0/IaTh B alTEUHOM TeXHOIOTUU. M3BECTHO, YTO MpHU
JUTHTEITLHOM M3METbUCHUN HACTyIaeT Mpe/eNl U3MEIbUCHNUS U HAUYMHACTCS YKPYITHCHUS TIPOAYKTa
BCJICJICTBUE arperaiuy BBICOKOJUCTIEPCHBIX YacTull. [l MpeIoTBpalIeH s 3TOTO U3METbUalolue
MAaIIHHBI TPEJICTABISAIOT COO0H B HEKOTOPBIX Clydasx (T.e. MallMHBI HEMPEPHIBHOTO JICHCTBHUS)
COUETaHMS U3MENIbYUTENs U CHTA HEMPEPHIBHOTO BBIBOAA M3 30HBI U3MENbUEHHUS YaCTHUI] HY)KHOTO
pa3mepa.
H3Menpyaroniyne MaliiHbL.

BBI00p MaIUHBI TS U3MEITBYCHHS TUKTYETCSI CIICTYIONTIM OCHOBHBIMHU YCJIOBHSIMHU:

1. Pasmepamu uCX0HOrO MaTepHralla iU KOHEUHOTO IIPOYKTa;
2. OO01muM KOIMYeCTBOM MaTepHaa, MoJjiexallero n3Melb4eHHIo;
3. DU3UKO-XUMHUYECKMMU CBOMCTBAMHU U3MEIBYAEMOI0 MaTepuaa.
N3menpyaromniyie MaliHbl MOTYT OBITH KJIACCU(QHUIIMPOBAHBI IO Pa3IMYHbBIM IIPU3HAKAM:
1. IIo cnocoOy wu3MenbueHUsT MaTepHaja-  MAIIWHBl W3PE3BIBAIOIINE, PACHTUINBAIOLINE,

packanbIBalolUe, UCTUPAOIINE, Pa3/1aBIMBaIOIINE, YAApHbIE, YIapHO-UCTUPAIOIINE U JIP.
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2. Ilo crenenu u3zMenL4YEHU Mmarepuaia- I[pO6I/IJIKa 1A CPpEAHETO U MCIKOTO U3MCIBYCHUA,
MCJIBHHUIBI IJIs1 TOHKOI'O U KOJIJIOUJIHOT' O (CBer TOHKOFO) HOpOI_HKOBaHI/ISI;
3. Ilo XapakTepy pa6oqero HHCTPYMCHTA- MAalIWHbI OHUCKOBBIC, JICHTOYHBIC, TUJIIBOTUHHBIC,

IIapOBBIE, CTEPKHEBBIE U MOJIOTKOBbIE MEIbHHIIBI. OOBIYHO 3TH KJIacCU(UKALUU JOMOJHSIOT JPYT
Apyra.

MartuuHsl 47151 CPETHEr0 ¥ MEJIKOTO M3MENIbYCHUSI.

1. JUis u3MeNnb4YeHUsl BBICYHIEHHOTO PACTUTENIBHOIO JIEKAPCTBEHHOIO ChIPbsl MPUMEHSIOT
TPaBO- U KOPHEPE3KH.

TpaBope3ku (comoMope3ku) ObIBalOT JTUCKOBbIE U OapabaHHble. B IHCKOBBIX COJIOMOpE3Kax
MacCHUBHBIE HOXXH, HMMEIOIIUE KPUBOJMHEHHOE JIe3BHE, MPUKJICIUICHBI K CIHIIAM MaXOBHUKa.
MaxoBHKYy MpHJaeTcs BpallaTelbHOE JBM)KEHUE BPYUHYIO WJIM C MOMOILBIO 3JIEKTPOJBUIATEIIS.
PacTutenpHOE ChIpbe MOAAETCS MO/ HOKKH 110 JIOTKY B BUJIE ITYYKOB.

B 0OapabaHHBIX (JEHTOYHBIX) COJIOMOpE3KaX HOXM IOMEINAIOTCS Ha OOKOBOM IOBEPXHOCTH
Oapabana, Bpamaromierocs BO Kpyr cBoeil ocu. Uucino oO0opoTroB HOxkeBoro Oapabana 350-400
00/muH. [IponsBoautensHOCTh 0K0JI0 300KT/4ac.

Jls pa3pblBaHus IUIOTHBIX (TBEP/BIX) YacTe pacTeHUi (KOpPbI, KOPHEH) MPUMEHSIIOT KOPHEPE3KU

C TUJIBOTMHHBIMU HOKKaMu. Hox coBepliaeT BO3BpaTHO-NIOCTYIATENbHbIE IBUKEHUS BBEPX U BHU3
IpY TTOMOIIM KPUBOIIUITHOTO MEXaHW3Ma WM KOJEHYATOTO Baya, MPH 3TOM pa3pe3acT ChIphbe Ha
KYCKH PEryJIupyeMOi BeIMUUHBI.
2. Jnist M3MENbYCHHST CBEKETO CHIPhS C KJICTOYHOW CTPYKTYPOH (JKHBOTHOTO, PACTHUTEIHHOTO,
MHUKPOOHMOJIOTHYECKOT0) HCHONb3YIOT MsCOpYOKy Tuma «Bosdok», pexymas yacTb KOTOPOH
COCTOMT M3 3X HOXeM (mpueMHbI HOXK 1 M 2-X IBYXCTOPOHHHMX HOXeH 2 u 4) u 2-X pemerok ( ¢
KPYIHBIM 3 M MEJIKUM 5 OTBEPCTHSMH), OECKOHEYHOro ILIHEKa, 3aKMMHOro Kosblia. MscopyOka
paboTaeT OT IEKTPOJIBUTATEIIS, YTO MO3BOJSET TOCTATOYHO d(Hh(HEKTUBHO M3MENbYaTh MaTepHall ¢
BBICOKUM COJIep’KaHleM Biard. MaTepuai noiay4aercs: B BUJe Kamuisl ((apiua).

3. JUis KpynmHOTrO yMEHbIIEHUs (JIpoOsieHHs) KPYMHOKYCKOBOI'O MaTepuaja MpPUMEHSIOTCS
MOJIOTKOBBIE€ MEJIbHUIIBI, OTHAKO OHH PEJIKO MPUMEHSIOTCS B (JapM. TPOU3BO/ICTBE.
4. Jljig cpeHero u MeaKoro Apo0sieHus aMOP(QHBIX U KPUCTANIMYECKUX BEIIECTB MPUMEHSIOT

BAJIKOBbIE JPOOMIIKH, COCTOSIIUE U3 2-X MapauIeibHbIX LMJIMHAPHUUECKUX BAJIKOB, BPAIAIOIIUXCS
HaBcTpeuy Apyr apyry. JpoOneHue uaer, B OCHOBHOM, 3a CUEeT pa3JaBiuBaHus. J[poOuiku mMoryr
OBITh I1aJKOBAJIKOBBIE WJIM UMETh 3yOUaTyl0 MOBEPXHOCTb, IIPU 3TOM JIMAMETP MOCTYMAIOIUX Ha
JIpo0JieHnsl YacTUll MaTepuana JojikeH ObITh mpuMepHo B 20 pa3 u B 5-10 pa3 MeHblIe 1uameTpa
IMIQJAKUX M 3yO4aThIX BaJIKOB COOTBETCTBEHHO. HempepwiBHas M paBHOMEpHasl Mojaya ChIpbs
JIOCTUTAETCs C TOMOLIBIO 3arpy304HbIX BOPOHOK, J/UIMHA KOTOPBIX pPAaBHO JUIMHE BAJIKOB.
[Tpon3BOIUTENFHOCTh BAJIKOBOM APOOMIIKM C JHAMETPOM BalKoOB 25 cM M aAnuHOM 50 ¢cM paBHO
1000 xr/gac, T.e. 3aBHCHUT OT JAHMaMeTpa U JUIMHBI BaJKOB. BalkoBble TpOOMIIKM KOMIAKTHBI U
Ha/IeXKHBI B paboTe. BcereacTBue OJHOKPATHOTO CKaTUs MaTepuai He mnepeusmenbuaercs. OHU
Haubosee 3¢ HeKTUBHBI )11 MaTEpUaIoB yMEpeHHOH TBepaocTu. CreneHs u3MenbueHus =10.

4 AnnocTpaTUBHBI MaTepuasi: npesexranus Microsoft Power Point.
S5.JIuteparypa:
OCHOBHAas:
1. Vcrenosa, I'. O. DKCTpakuUMsUIBIK —TIpenaparTapible  TexHomorusicel [Martin] @ oky kypanst / T. O.
Ycerunosa, A. 111, Amupxanosa. - M. : "Jlutteppa", 2019. - 256 c.

2. Manmiep C. H. XuMUsJIBIK TEXHOJOTUSHBIH IIPOLIECTEPI kKoHe ammaparrapsl : okyinslK / C. H. Mantiep,
F. M. XKymanazaposa. - KP BF'M yceinran. - Anmats! : "bacray", 2018. - 256 6. C
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CoNoUA~AWNE

3. Mantnep C. H. IIporecch 1 anmaparsl XUMHYECKON TEXHONIOTUH : yueOHoe nocodue / C. H. Mantnep,I.
M. XKymanazaposa. - MunuctepcTBo obpasoBanusi U Hayku Pecnyonuku Kaszaxcran. - Anmatsl : "bacray",
2018. - 256 ¢

4. VYcrenosa, I'. O. IlpuMeHeHHE CBEPXKPUTHYECKOH YITIEKUCIOTHON SKCTPAKIUH B (DapMaleBTHICCKOI
texHonoruu / M-Bo 3apaBooxpanenus PK; Kaz. nan. yu-t um. C. . Achenauspoa Anmatsl : DBepo, 2012.
-100c

5. ApsicranoBa T. A. BHOMOTHSUIBIK MaTepHaIaH SKCTPAKIHs O/ICi apKbUIbl OKIIAYTaHATHIH YIIbI KOHE
KYILTI 9cepii 3aTTap TONTaphl: XUMUA-PapMaleBTHKAIBIK (aKyabTeTiHiH [V-Kypc cTyAeHTTepiHe apHalFaH
OKYy Kypajbel - AnMartel : 9Bepo, 2012

JdonosHuTEeILHAA:

6. Mamxkosckuit M.JI. JIekapcTBeHHbIE cpencTBa. Xapbkos, - 2008. — Uz, 15.

7. TocynapcrBennast ®apmakonest Pecriyonmuku Kazaxcran. — tom 1 — Anmarel. — M3patensckuit
noM: «Kubek xonp.— 2008.— 592 c.

8. T'ocymapcrBennas @apmaxomnest Pecnyosmkn Kaszaxcran. — tom 2. — Anmarel.— M3parenbckuit
noM: «OKubek xxonby.— 2009. — 792 c.

9. CarpigsikoBa b.A. Jlopinepain eHaipicTik TexHOMOTUsACk. — AnMatel.— 2011, — 346 6.
TopnanoBa b.O. Mamunbsl u aBTOMaThl A7 (AaCOBKM M YMAKOBKH JIEKAPCTBEHHBIX (OpM.—
[emvkenT.— 2003.— 166 c.

DJIeKTPOHHBIE pecypchl:

http://www.studmedlib.ru,

JIOT'UH ibragim123, I[TAPOJIb Libukmal23

http:/lib.ukma.kz

6. KoHTpoJibHBbIE BONIPOCHI:

Ha3oBute npenmyniecTsa NpoOMBIIUIEHHOTO IIPOU3BOJICTBA JIEKAPCTBEHHBIX CPEIICTB.
KakoBbl OCHOBHBIE TEHACHIIUN Pa3BUTHUS (apMalleBTUYECKOT0 Mpou3BoacTBa B PK?
KakoBbl yci0BHs opraHu3aiu yKpynHEHHOTo (papMaleBTHUYECKOro MpeInpusTus?
Uto Takoe TexHosorudeckuit mpouecc? Kakosa ero crpykrypa u BUjibl?

Ha3oBuTe OCHOBHBIE TEXHOJIOTUYECKUE ITIOHATUS U TEPMUHBL. J[aliTe UX ONpeeIIeHHE.
Uro sBnsieTcst KpUTEpUEM MPaBUIILHOCTU OPTaHM3alMK TEXHOJIOIMYECKOro nporecca?
Kak cocraBnsercss marepuaibHblil GanaHc?

Kaxk paccunThIBatOT TEXHUKO-3KOHOMUYECKHE ITOKA3ATENN?

Yro Takoe MPOMBIIUICHHBIN (IPOU3BOJCTBEHHBIN) pernameHT? M3 Kakux paszieloB OH COCTOUT?
HazoBuTe 31armsl ero pazpaboTKu.

Jleknms Ne2
1. Tema:PactBopenue. [lepememmBanue xKuaKocTeil. PazneneHue TBEPABIX U )KUIKUX TEJ.
2.lean:O3nakomutbess PactBopenue. IlepememmBanue »xuakoctei. Pasnenenue TBepAblX U
JKUJKHX TEI.
3. Te3ucnl JeKIHIi:

1. Teopernyeckne OCHOBBI pAaCTBOPEHHUSI.
2. [TepemennBanue KUIKOCTEH; CIIOCOOBI U alMapaThl.
3. CnocoObl  paszenieHust  TeTeporeHHblx  cucteM;  OrcramBanue.  DunbrpoBaHue.

LleaTpudyrupoBanue. AnnapaTsl, IPUHLIUI UX paOOTHI.


http://www.studmedlib.ru/
http://lib.ukma.kz/
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4, PaCTBOpLI KaK JICH (bOprI. KJIaCCI/I(bI/IKaHI/IH pacTBOpPOB. O6ﬂlaﬂ X XapakKTCpuCTHKA.

Ocobennoctu ux TexHojoruu. Homenkiarypa.
Teopernueckne OCHOBBI paCTBOPEHUS.

PactBopenue — nud¢y3MOHHO-KHHETHYECKUI MPOLIECC, B PE3yJbTaTe KOTOPOIO PAacTBOPEHHOE
BEIIIECTBO PABHOMEPHO PACIIPENEIIAETCS B paCTBOPUTEIIE.

CrnenoBarenbHO, PAaCTBOPbI- 3TO TOMOIEHHBIE CUCTEMBI, COCTOSIIIME W3 PACTBOPUTEIS U
pacIpesielIeHO B HEM 110 BceMy 00beMy pacTBOPEHHOTO Ipernapara (U BELIeCTBA).

[Ipu npUroToBIEHUH PACTBOPOB JIETKOCMEIINBAIOIINXCS KHUAKOCTEH caM IIPOLECC IPOTEKAET KaK
IPOCTOE CMEIINBaHUE.

PacTBOopeHne TBepaAbIX BELIECTB, OCOOCHHO MEMJIEHHO- WM TPYAHOPACTBOPUMBIX, a TaKkKe
TPYAHOCMEUIMBAIOIIUXCS )KUKOCTEHN MpeAcTaBiIsgeT co00i TPYAOBUKUN U CI0XKHBIH Iporecc.

[Ipouecc pacTBOpeHUs MOKHO YCIOBHO MOJEJIUTh HA CIEAYIOLIUE CTaIUu:

1. KoHTakTHpoBaHUE MOBEPXHOCTH TBEPAOIO Tejla C PAaCTBOPHUTEIEM, CONPOBOXKIAIOIIEHCS
CMauyuBaHHUEM, afCcopOIeil ¥ NMPOHUKHOBEHHEM PACTBOPUTENS B MHUKPOIOPHI YACTHI[ TBEPIOTO
Tea,;

2. B3anMoznencTBuii MOJIEKyJI paCTBOPUTEIIS CO CIOAIIMMHU BEIIECTBA HA IOBEPXHOCTH paszeiia
da3, compoBokaromeecs coabBatanuein  (Solvo(iar)- pacTBopsio), T.e. 00pa3oBaHHEM
MOJIEKYJISIPHBIX KOMIUIEKCOB BELIECTBA C PACTBOPUTEIEM U UX OTPBIBOM;

3. Ilepexon conpBaTUPOBAHHBIX MOJIEKYI WM HOHOB B XKUJKYIO (a3y;

4. BrIpaBHMBaHNE KOHIEHTPALMI BO BCEX CIIOSIX PACTBOPUTEIIS.

JnutensHocTh | M 4 CcTaguu 3aBUCUT NPEUMYIIECTBEHHO OT CKOPOCTH AU((y3nOHHBIX
IpOLEeccoB, 2 M 3 CTaAuM YacTO NPOTEKAaIOT MTHOBEHHO WM JIOCTAaTOYHO OBICTPO U HMEIOT
KUHETHUYECKHUI XxapakTep (CM. onpeesieHle pacTBOPEHUS Kak Ipoliecca).

B npousBoAacTBE pacTBOpPEHHs] IKENATEIbHO MPOBOAUTH, YCKOpPsAsS AUPPY3UI0 3a CUET
nepeMeluBaHie XUAKOCTHON ¢a3pl. OAHAaKO A7 MEJUIEHHO- U TPYIHOPACTBOPUMBIX BEIIECTB
ckopocth auddy3un (MexdasHbii mporecc) OyIeT CYIIECTBEHHO BIUATh HA PAacCTBOPEHHUE JaXKe
IIPY UHTEHCUBHOM II€PEMEILINBAHUN.

CmaumnBaHue TBEPJOro Tela 3aBUCUT OT MHOTHX ()aKTOPOB, B TOM YHCIIE ;

1. Ot nipupo/ 16l pacTBOpUTENS ( OISPHOCTH, BSI3KOCTH U Ip.);
2. OT MOBEpPXHOCTHBIX CBOMCTB (IIOBEPXHOCTh KOHTAKTa, IOPUCTOCTH, IIEPOXOBATOCTH,
HaJINYMS IPUMEcel, MUKPOTPEIIHH, CIIOCOOHOCTH K aIcOpOLIMK BO3/1yXa WU BJIArk U T.11.)

Jly1 nHTEHCU(pUKALUU TPOoIecca PACTBOPEHUSI IPUMEHSIOT CJIETYIONINE TPUEMBI:

1. [IpenBapuTenbHOE HM3MENBUEHUE TBEPAOTO BEIIECTBA, KOTOPOE MOXHO OCYHIECTBISATH
TaK)K€ B CpEJe pacTBOPHUTENs, YTOObl M30ekaTh aacopOIMH Ha €ro MOBEPXHOCTH BO3AyXa HIIU
BJary, 1100 B nmpucyrcteue [T1AB;

VYckopenune nudPy3un 3a cHET mepeMenTnBaHus;

Yckopenne auddy3uu 3a cueT U3MEHEHHs TeMIIepaTyphl (HarpeBaHue, OXJaKaeHue),
YBenuueHue pasHOCTH KOHIIGHTPAIHH;

YMeHbIIEHNS BSI3KOCTH PaCTBOPUTEIS;

. JlucnieprupoBaHue TSXKEION )KUJIKOCTH B JIETKYIO U IPYTUE IPUEMBI.

ITepememmBanue. Anmnaparypa.

[lepememnBanue — OAMH M3 CHOCOOOB MHTEHCHU(HUKALMU MpOIEcca pPacTBOPEHUS TBEPAOIO
BEIIECTBA B PACTBOPHUTENH JIMOO OJHOW JKUAKOCTH B Apyroil. IlepemernnBanue OCyIIECTBIISETCS
HECKOJBLKHMH criocobamu. Bei6op criocoba nepeMenmBaHus 3aBUCHUT:

o UEWwN
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1. Ot arperaTHoro COCTOsAHUA IIEPpEMEIINBACMBIX BCIICCTB (TBCp,Z[OG TCJI0- XUIKOCTBD,
KUJKOCTh-Ta3);
2. OT CTOHKOCTH BCIICCTB, YYAaCTBYIOIIUX B IICPEMCHIMBAHMM, K OKHCICHHIO W OPYIruM

JIECTPYKTUBHBIM TIPOIIECCaM;
CrocoObI epeMenTuBaHusl )KUIKOCTCH.
1. Mexanuyeckoe nepeMelrBaHue- ¢ MOMOIbI0 MEMIATIOK Pa3IMYHON KOHCTPYKIMU. Memaiku
JENIATCA:
a) 1Mo YCTPOUCTBY Ha IPOIEIUICPHBIE, JIOMACTHEIC, TypOMHHBIE,
0) B 3aBUCUMOCTH OT CKOPOCTH BpaIieHus: Ha ObicTpoxoaHbie(2-30 006/cek), Ha Tuxoxoausie (o1 0,2
1o 1,3 o6/cex)
OO61mas xapakTepUCTHKA MEIIAIOK.
A.IlporienepHble MEIIAIIKA OTHOCATCSI K OBICTPOXOIHBIM U UMEIOT CKOPOCTh BPAILIICHHUS:
- IS BA3KHX cpel — 2-8 00/cex;
- JUTSI IOABMXKHBIX cpent — 3-3000/cek.

Onu umeroT u3oraytsie noa yriom ot 20° 1o 45° Buntoo6pasusie 2 unu 3 nomactu. IlosTomy
pa3Hble YYacTKU JIONACTeM OTpa)KaroT 4YacTULbl JKUJIKOCTM IIOJl pPasHbIMU YIJaMH, YTO
obOecrieunBaeT nepeMeluBaHue BO BceM oObeme ammapara. [Ipu OGonpmux (4eM HEoO0XO0IuMO)
CKOPOCTSIX BpalIEHMs] BOKPYI Bajla BO3HUKAET BOPOHKA. JlJi BOCHPENATCTBOBAHUS 00pa30BaHUIO
BOPOHKU B allapaTrax 4acTo YCTaHABIMBAIOT OTpa)kaTeJIbHbIE MEPETrOPOJIKH, KOTOPHIE CO3/al0T
MECTHBIE BUXPH, YBEIMYHUBAs OOIIYIO TypOYJIEHTHOCTb.

[IpenmytecTBa: a) Oonblas CKOPOCTh BpalleHus, 0) OHM KOMIIAKTHBI, HE JOPOTH; MOTYT OBIThH
MEePEHOCHBIMU;, B)paboTalOT 0€3 TepeNaToOYHBIX MEXaHU3MOB, YTO COKpallaeT MoTepu
MEXaHUYECKOM SHEpruH, T.€. UMEIOT TIOCTaTOYHO BBICOKHMH K.IT.JI.

HenmocraTku: mprMEHSTCS TOJIBKO B armapaTax U COCyax C BBITYKIBIM (2JIMEIICOBHU/THBIM) JTHOM,
B EMKOCTH C TJIOCKUM JTHOM 3TH MEIIAIKU HE MMPUTOIHBI.

b. JlomactHbie — 3T0 Hambosee crapblii Tun Mmewanok. [lmockue nonmatku (2 wim Oojblie)
YCTaHABIMBAIOT BEPTUKAIBHO WJIM HAKIOHHO OCH Baja. [IpUMEHSIOT B 3aBHCHUMOCTH OT
KOHCTPYKIUU IS )KUIAKOCTEN C Pa3IMuHOM BA3KOCTHIO M MMACTOOOPA3HBIX MAacC C pa3HOM CTENEHbIO
ryctotel. IlepememmBanue HIET TOJNBKO B TOPU3OHTAJBHOW IUIOCKOCTH. [l obecriedeHus
NepeMeNINBaHus BO BCEX HAMPABICHUSIX UCIOJIB3YIOT HAKJIOHHBIE JIOTIAaTKU (JIONACTH).

B ¢apm mpousBojcTBE JOMACTHBIE MEMIATKM YacTO MPHUMEHSIOT JUid TepeMelInBaHus,
JMICTIEPTUPOBAHMSI, CYCIICHIMPOBAHUS, B3MYYHBaHUS OCAIKOB, MEPEMEIIUBAHHS CYXHX CBHITYyYHX
HCIIOPOIIKOBAHHBIX U TPaHYJIHMpPOBAaHHBIX BemlecTB. l[lpu 95TOM, dHamie BCEro, HCHOIB3YIOT
crHelualibHble KOHCTPYKIIMU JIOMIACTHBIX MEIAJIOK: SKOPHBIE, pAMHBIE, [IJITaHETapHBIE.

SIkopHBIE MENIaJK{d YCTaHABIMBAIOTCS B ammaparax co cepuyecKuM THOM, T.e. uX ¢opma
MIOBTOPSIET KOHTYPHI JTHA (Ma3eBbIe KOTJIBI, BBITAPHBIC KOTIIBI). OHU OTHOCATCS K TUXOXOMHBIM (1,3
o0/cek., T.e. 80 06/MuH). [IpuMeHSIOTCS AJIs BASKUX CPEI.

Pamuble Memtanku Toxke TMX0XoAHbIE (10 1,3 00/cek), mpoYHbIe KaK SIKOPHbIE U MpeJHa3HAYECHbI
JUIST TIEpeMEIIMBAHUS BS3KHX JKUIKOCTEM M TAcTOOOpa3HBIX Macc B ammaparax Kak co
chepryuecKkuM, TaK U C IIIOCKUM JTHOM, IIPU 3TOM 00€CIIeYrBaIOT IIepeMEIINBaHIE BO BCEX CIIOSX.

[InanerapHbie MEIIAKK COCTOSIT M3 ILEHTPATbHOW M OOKOBBIX MEMIANIOK, COCIUHEHHBIX  C
[JIaBHBIM BaJlOM cUCTeMOW 3yOuaTbix mepenad. [Ipu 3ToM OOKOBbIE MeEIIaKUM HUMEIOT JBOITHOE
BpallleHHe: BOKPYT COOCTBEHHOW OCH TJIaBHOT'O Baja.
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Oto obecrieynBaeT MepeMEeNIMBaHUE KHUAKOCTEH M TYCTBIX Macc BO BCEX CIOSAX JaXe B
anmaparax OONBIIOTO OO0bEeMa M MOXET MPHUMEHSTHCS B IMPOU3BOJICTBE Ma3el, CYCHECH3WH U
nerkooOpasytomieiics cycnensueit. OTHocarcs K TuxoxoaubiM(0,2-1,3 06/cek).

TypOuHHBIE MEIIANKH: OHU OBIBAIOT OTKPHITOIO TUIA W 3aKPHITOTO THUIA, MPUMEHAT Yalle JUis
MOJTYYCHHS JIETKOOOpa3yromencss 3MyIbCcuii U cycrieH3uid. CKOpOCTh MX BpalleHUs OObIYHO 2-3
00/cek (T.e. 120-180 06/MuH) OOBIYHO OHH HMMEIOT HECKOJBKO (OT 6 10 16) MIOCKUX JIOMATOK,
YCTaHOBJICHHBIX BEPTUKAJIbHO WM HAKJIOHHO, JMOO KPUBOJMHEMHO HM3OTHYTHIX JIOMATOK (Kak
BEHTUWJIATOPE).

O¢ddexTHBHOCTL TNEepeMelIMBaHUs BCEX THIIOB MEMIAIOK  XapaKTEpU3yeTCs  CTENEHbIO
OJTHOPOJTHOCTH MTEPEMEIINBAaHUS BO BCEX YACTIX 00bEMa )KUKOCTH HIIM I'YCTON MacChlI.

2 llepememmuBanue B TpyOONPOBOJAEHPUMEHSAETCS IS JETKOCMEIIMBAIOMIUXCS KuakocTed. OHO
OCYILIECTBIISIETCSI C MOMOIIBI0 Y- 00pa3sHOro COeqUHEHUs! TPyOOornpoBooB. st 3TOro *UAKOCTU
JOJIKHBI JIBUTATbCS C OOJBINON CKOPOCTHIO W caM TPYOOIPOBOJ JOKEH UMETh JOCTATOUYHYIO
JUIMHY, 4TOOBI KUJKOCTH YCIIEIM CMEIIAThCs, MPU 3TOM HJIET OJHOBPEMEHHAsh TPAHCIOPTHUPOBKA
JKUIIKOCTEH.

3 IlepememmBaHue C MOMOIIBIO KATOTO BO3JyXa WJIM HMHEPTHOTO Ta3a (MMHEBMAaTHYECKOE)- T.C.
OapbotupoBanue. [Ipumensercs sl mepeMelnBaHue MOABMXKHBIX KuAkocTed. CxkaThld BO3TyX
WIM UWHEPTHBIM ra3 mnomaercd B MnepdopupoBaHHYIO TpyOy, VYIOXKEHHYK Yy JIHa cocyna
TOPU30HTAILHO B BUJE CHUPANH, JUO0 B BUAE KOHIICHTPUYECKHX KPYIOB, JIMOO HECKOJIBKHX
napajuleJbHBIX TpyO. OTOT CHOCOO MepeMelMBaHUsS MpUMEHsSIeTcs :© - JJs HACbIIIEHUs
pactBoputens (Boabl) b0 pactBopa yriekucibiM (CO2)- ra3om; - st oOecriedeHus] ra30Boi
3allMThl MHEPTHBIM ra3oM (aproHOM WJIH a30TOM) IIPU PACTBOPEHHH JIETKOOKUCIISIOIINX BEIIECTB.
4 AKycTHYecKoe NepeMeIlMBaHus C IMOMOIIbI0 yibTpa3Byka. Ilpu 3ToM cmocobe npuMeHsTCs
MarHUTOCTPUKIIMOHHBIE T€HEPATOPHI YIIbTPa3ByKa JHOO KUAKOCTHBIE CBUCTKH. DTO 00ecneunBaeT
MOJy4eHHE BBICOKOJUCIIEPCHBIX 3MYJIbCUH M CYCHEH3MHM 3a HECKOJIBKO CEKYHJ MM MHHYT (C
MOMOUIbIO JKUJKOCTHBIX CBHUCTKOB). BcrenctBue OakTepuIMIHOTO AEMCTBHS — yIbTpa3ByKa
AMYJBCUU U CYCIIEH3UU MOJIY4aloTcs cTepuiabHbIMU. Crioco0 BBICOKO MPOU3BOANUTENEH, OJJHAKO M3~
3a SBJICHUS KaBUTALIMU HEPUTOJEH /Il XUMUYECKU HECTOMKHUX JIEKAPCTBEHHBIX BEILIECTB.

5 HUPKYJISALUOHHOE NepeMeIInBaHNe TPUMEHSIOTCS I TPYJHOCMEIIMBAIOIIMXCS AKUIAKOCTEH MU
KUAKOCTEH  C Ppa3IMYHOM OTHOCHTENBHOCTHIO IUIOTHOCThIO. C MOMOIIBIO Hacoca TsKenas
KHUJIKOCTb €O JIHAa ammapara pa3Opbl3ruBaeTcss uepe3 (OpPCYHKY Ha MOBEPXHOCTh CMECH.
OnHOBpEeMEHHO HJET JAUCIIEPTUPOBAHME TSXKEION KHUAKOCTU 4Yepe3 MEJKHUe OTBepCTusi (hopCcyHKH,
YTO YCKOpPSIET €€ paCTBOPEHHUS B JIETKOW >KUIKOCTH. ITOT CHOCOO MPUMEHSETCS MPH MPOBEACHUU
KHUJIKOCTHOM SKCTpakUuu (B CUCTEME KUIKOCTh — JKHMJIKOCTh) B IPOM3BOJICTBE HOBOTAJIEHOBBIX
mperapaTax u OpraHonpenaparos.

Hupkynasuuio xKUAKOCTH MOXHO 00€CNeUHTh U MPU HCIOIb30BAaHUM COIIA, KOTOPHIM CHAa0XaroT
OoTBepcTUE HanmopHOU TpyOsl. [lepemennBanue KUIKOCTEH ¢ MOMOIIBIO COMJIA HHOT/IA COYETAIOT €
HarpeBaHUeM >KUJKOCTH NMapoM (MHXKXEKTOp), TOT/Ia B HAOPHYIO TpyOy MajaroT mnap.

6 I'paBUTallMOHHOE MEpEeMEIIMBaHUE 3a CYET PA3TUYHOM IUIOTHOCTU PACTBOPUTENS M pacTBOpa
MPOUCXOIUT CAaMOIIPOU3BOJIbHO. H-p; pacTBOpuMOE BelecTBO MOMENIal0T B MEIIOYEK U OTITYCKaloT
B BEPXHIOIO YaCTh pacTBOpUTENs (B MPOU3BOACTBE CIIUPTHOTO p-pa Hoxa), TUOO JeK. BEIIECTBO
HACBINAIOT TOHKUM CJIOEM Ha IMOBEPXHOCTh PaCTBOPUTENS (MPU MPUTOTOBICHUH P-pa MpOTaprosa).
OOpa3yromuiicss B BEpXHUX CIOSIX «TSDKENBI» p-p OIMyCKAaeTCsl Ha THO, a YUCTBIA PacTBOPUTEINb
MOJHUMAEeTCsl BBEpX. BO3HHMKAIOT €CTECTBEHHBIE IUPKYJSIMOHHbIE TMOTOKH C  pa3HOM
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KOHLEHTpallMe! BELIECTBA, CJICIOBATEIIBHO, C Pa3HOM IUIOTHOCTBIOHBIX. [Ipy 3TOM 3HAaYMTENIBHO
YCKOPSIETCS] paCTBOPEHHUE JIEK. BELLIECTBA.
Pa3znenenue UAKUX TE€TEPOreHHBIX CUCTEM.

Paznenenue ’KUIKUX TETEPOreHHBIX CHUCTEM ( OOBIYHO, CHCTEM THUIA )KHUJIKOCTh — TBEPAOE TEJO )

IPUMEHST JUISL:

a) MOJIy4EeHHUsI OCaJiKa LIEHHOTO IPOIYKTa;

0) OYHCTKH PacTBOPOB OT B3BeCEH (MEXaHMYECKUX MPUMECEH ), KOTOPbIE MOTYT OBITh PA3IUYHOTO
XapakTepa: TBEpAbIE YaCTULIbl PA3JIMYHOIO pa3Mepa, CIU3H, KOJUIOUIHbIE yacThlbl U 1p. [loatomy,
B 3aBUCHUMOCTH OT LIEJHM PA3ACICHUE CUCTEMBI, IPUMEHSIOT Pa3IMYHbIE METOJbI, OCHOBAHHBIE Ha
NPUHIUIE OTCTaNBaHKue, (DUIBTPOBAHUH, IEHTPUPYTHPOBAHUS U IPECCOBAHMUS.

OrcranBaHue.

OT0 mpocTeHIIMi METOJ OTAENIEHUE JKUIKOCTEW OT TBepaol (a3pl 1moa AEMCTBHEM CHIIbI
TsokecTd. OJHAKO OHO MOXKET IPUMEHSThCS Ul IpyObIX CYCIEH3HM, €Clii yelbHbIH BeC YaCTHUYEK
CUWJIBHO OTJIMYAETCS OT yJEJIbHOI0 Beca >KUJIKOCTH U noauuHseTcs 3akoHy Crokca:

IIponiecc oTcTauBaHus NpocT, He TPEOYET CIOKHOTO 00OPYAOBAaHUS U OOJIBIINX SHEPreTUYECKUX
3arpaT. He cMOTpsl Ha TO YTO OTCTaMBaHUE — MPOLIECC OUEHb MEJIEHHBIH, OH IIMPOKO IPUMEHSETCS
JUIsL OCBETJICHUS BBITSDKEK B IIPOM3BOJCTBE SKCTPAKLMOHHBIX IPENApaTOB W3 PACTUTEIBHOIO U
KMBOTHOTO ChIpbs. OTCTaMBaHHE MPOBOAAT OOBIYHO TIpH Temieparype He Boie + 8 +10°C B
cootBercTBUU C¢ TpeboBanusmu '@ CCCP X wuszn. Ilpu »Toi TemmepaTrype Jiydile OCa)KAaroTcCs
npuMecHd (YXyALIAIOTCS HMX pacTBOPUMOCTb) M HE MPOUCXOAUT AaKTUBHOTO Pa3MHOKEHUS
MHUKPOOPTraHU3MOB B BOJIHBIX PacTBOpax.

CkopocTbh oTcTauBaHus (B COOTBETCTBUU C 3aKOHOM CTOKCa) 3aBUCHUT OT CIEIYIOIUX (DaKTOPOB:
- pa3mepa U (HopMBbI TBEP/IBIX YACTHUIL (YACTUIIBI HENPABUIIbHON (POPMBI OCEAAIOT ME/IJICHHEE);

- OT BSI3KOCTH YKHJIKOCTH;
- OT KOJIMYecTBa TBEpAOH (asbl;
- OT TeMIIepaTypbl )KUJIKOCTH UT/I.

JIByokymied CWION Ipolecca OTCTauBaHMs SIBJISETCS Pa3HOCTb YAEIbHBIX IJIOTHOCTEH YacTHUI]
TBEPAOH (a3bl U KUAKOCTH.

Anmnapatsl (WK cOCy/bl), B KOTOPBIX MPOU3BOJAT OTCTAMBAHNE HA3bIBAETCS OTCTOMHUKAMH WU
ceauMeHTaTopaMu. OTCTOWHUKM OBIBAIOT: - TIEPUOJAMYECKOTO U HEMPEPHIBHOTO JEWUCTBHUS,
IIOJIyHETIPEPBIBHOTO IEHCTBUS

OHU OTCTOMHHKH NEPUOJUYECKOrO JEHCTBUS CHAOXAIOTCS OJHUM WM HECKOJBKUMHU KpaHamH,
MO3BOJIAIOIIMMHU CJIMBaTh JKUJIKOCTh IO MEpe OCBeTJIeHMA. [Ipu clMBaHMU XUAKOCTU BO3MOXKHO
HEKOTOPOE B3MYYMBAHHME OCAJKa B HUKHHUX CIJIOSIX, IOATOMY JAOOUTHCS MOJHOTO pasjeieHue ¢as
HEBO3MOJKHO.

B oTcToiHMKAaX IOJYHENPEPBIBHOIO JEHUCTBHS JKUJIKOCTH IOAAETCS HENPEPBIBHO, a OCAJOK
yransercss nepuoandecku. [IpuHIMI oTcTaMBaHMA TBEpAOH a3bl 3aKIOYaeTcss B TOM, YTO
YBEJIMUEHUH JHaMeTpa pacTpyba CKOPOCTh IM0JaBa€MOM KUAKOCTH YMEHBIIAETCS, HO YaCTHUYKH
TBEpo# (ha3bl MO MHEPIUH JBUXKYTCS BHU3 U OCENIAIOT.

B orcroifHrkax HempepbIBHOTO JEHCTBHS B3BECh MOAAETCS B LEHTPAJIbHYIO YacTh ammapaTra He
IPEpHIBHO, OCAJOK YAalsieTcs C IOMOIIbI0 CKpeOKa dYepe3 HIKHUM INTyLep, a MXUAKOCTb
MIOCTOSTHHO CJIMBAeTCsl 4epe3 KOJbIeoOpa3HbId jkeno0, pachojioKEHHBIM B BepXHEW dacTu
anmnapara.

IIpon3BOIUTENBHOCTS OTCTOMHHUKOB HE 3aBUCHUT OT BBICOTBI. bosbIIOE 3HAYE€HNE UMEIOT CKOPOCTb
¥ TIOBEPXHOCTh OCAXKACHUS, IOITOMY, OOBIYHO, OTCTOMHUKU (0COOEHHO MEePUOANYECKOTO JeHCTBUS
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pyu He OOJBIION BBICOTE UMEIOT 3HAYUTENIbHYIO IOBEPXHOCTh OCAXACHUS C HEOOIBIIUM CKOCOM K
LEHTPY.

HenocraTku OTCTOMHUKOB: HU3Kas MPOU3BOAUTEIHLHOCTD, OOJIBIIAs IJIUTENBLHOCTD Mpoliecca, He
noJIHOE pazjeneHue (ocagok coaepxut 10 140-170% KuaKocTH).
DunbTpOBaHUE.

DTO mpoliecc pas3jelieHus B3BeCeM M a’po3osieil (MbUIb B BO3AYXE) C MOMOMIBIO MOPUCTHIX
neperopoiok. B kadecTBe MOPHUCTBIX MNEPETOPOJIOK MPUMEHSIOT pa3uyHble (QUIBTPYIOLINE
MaTepuaibl, KOTOpbIE AEJATCS Ha:

1. Cxumaemble (TKaHU: OCNBTUHT, IIENK; BaTa, Mapis Oymara u Jip). UX HEI0CTaTOK COCTOUT B
TOM, YTO IIPH MOBBIIICHUH JIABJICHUS B aIlllapaTe WM €ro MyIbCAlUU MPOUCXOANT AedopMariys mop
U KanwuiapoB. [[is mpemoTBpaieHus STOro (QUIBTPYIOIIUE  MaTepualbl BBIKIAIBIBAIOT B
HECKOJIBKO CJI0€B OOBIYHO HAa METAJUTMIECKYIO CETKY HIIU IMepPOPHPOBAHHOE JHO;

2. Hecxumaemsie (hapdopoBsie, CTEKIIIHHBIE, KEpaMHUYECKHe, METAJUTMUeCKHe, acOECTOBbIE U
ap.) Ux monmyyaroT criekaHueM WJIM CIUIABJIEHUEM 3€PEH WM BOJIOKOH UCXOJHOro martepuana. OHu,
00BIYHO, UMEIOT MTOCTOSIHHBIN TUaMETp MOp, HE3aBUCUMO OT MOJaBaeMOr0 JaBJICHHUS;

3. 3epHUCTBIC, T.c. Ha (QUIBTPYIONIYIO MEPETOPOAKY (CETKY) YKIAIBIBACTCS IOIOJHHUTEIHHO
CJIIOM MENKOT0 W KPYMHO3EPHHUCTOTO KHU3EIbIypa, (UIBTPOMNEPINTa, AaKTUBUPOBAHHOTO YTIIA,
acOecTta, 0€JI0i IIIMHBI, CUITUKAressl, OKUCH AIFOMUHUS U JIp;

4. MemOpaHHbIe U3 HUTPATa HEJUTIOI03bI MM KOCTh JIUIIE B OJTHOM HAaIlPaBJICHUU.

Mepoii 3amepkuBaromieid  CmocoOHOCTH (UIBTPUPYIONIETO MaTepuasga SBISETCS CTENEHb
OCBETIICHUS )KUJIKOCTH.

B 3aBucumocTH OT CBOWMCTB HCHONB3YEMbIX (QUIBTPYIOLUIMX MaTEpPHUAJIOB  pPa3IUYaiOT
3a/Iep>)KUBaHKE YACTHII:

- Ha IOBEPXHOCTHU IEPErOPOJIKH;
- B TITyOMHE Neperopoiku (mopax, Kanuuisapax)

['mybunHoe pubTpoBanue (B mopax) menecooOpa3sHo MPUMEHSTh JIs1 MAJIOKOHIICHTPUPOBAHHBIX
B3Becel (1%-HbIX U MEHee) WK COYeTaTh ¢ aJCOPOIHEH.

3a/iep’)KMBaHUE YaCTUIl Ha TIOBEPXHOCTU MEPEropoJKU MPUBOAUT K OOPa30BAHUIO CIIOS OCAJKa,
KOTOPBI SIBIISICTCS JIOMOJHUTENBHBIM (DUIBTPYIOIIMM CJIOEM (3€pPHHUCTBIM), M YBEIMYHUBAET
CONMpOTUBIIEHNE (UIbTPA JBWXKEHUIO KUAKOCTU. JlJIi MPEOoJOoJeHHs] 3TOT0 CONPOTUBICHUS
TpeOyeTcsl Onpe/ieIeHHOe yCUiINe, KOTOPOe JOCTUraeTCs CO3JaHMEeM Pa3HOCTU JIaBJICHUH 1o o00e
CTOPOHBI (UIBTPYIOIMK TEeperopoaku. T.0., GUIBTpOBaHWE- ATO MPOIECC, MOTIMHSIIOMIUNCS
ypasBHeHnuto [lyaseins:
CKOpoOCTb 3aBUCHT OT CIEAYIOUINX (DaKTOPOB:

- 00111251 TOBEPXHOCTH QUIIBTPA;

- 9HICIIO KAMHUIApoB Ha 1 M2 |

- CpeIHUH pauyc MOp U KamuIsSIpOB;

- CpelHsAs JUIMHA KaWUISIPOB WK TOJIIMHA (DUIBTPYIOIIETO CIIOS;

- abCOoIII0THAS BSI3KOCTh PacTBOPA;

- pa3HOCTh JaBlieHUH MO 00e CTOpOHBI (QUIbTpYyIOUIeH mneperopoaxku. VIMeHHO OHa sBIsSETCS
JIBUXKYIIEH cUiIol mporiecca (pUIbTPOBaHHUs, KOTOPAsl 3acCTaBIsET >KUIKOCTh MEPEXOAUTH depes
MOpHI Ocasika U (GUIBTPYIOLIETr0 MaTepHarna.

Ha npakTrike pa3HOCTh AaBlieHUH B GUIBTPYIONINX anmaparax ¥ YCTAaHOBKAaX CO37aeTcs: - 3a CUeT
YBEITUYCHUS CTOJI0a GUIBTPYEMOH KUAKOCTH (THAPOCTATUICCKOE TABJICHHUE);
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-co3/1aeM HM30BITOYHOTO JaBJICHHS 32 CUET IOJayM CKAaTOro 03/1yXa WM HHEPTHOTO Ta3a co
CTOPOHBI 0JJaBaEMOM KHUIAKOCTH;

- co3J]aHKe pa3pekeHus (Bakyyma) mnoj (puiabTpyroeil neperopoakoil 3a cuer orcoca BO3JyXa ¢
IIOMOUIbIO BaKyyM Hacoca.

1. K ¢unprpam, paGotarommuMm 3a cdeT cTojba QUIbTpyeMON JKHAKOCTH (T.€. TIOA
THJIPOCTATUYECKUM JIABICHUEM) OTHOCITCS (PUIBTPBI-MEIIKU U (PUIbTPBI- oTcTOWHUKH. [locnennee
UMEIOT pEeIIeTYaToe JIONKHOE THO, Ha KOTOpOe KIaayT (QUIbTPOBYIO TKaHb. [IpoduibrpoBaHHOE
JKUJKOCTb BBIBOJIUTCS U3 HW)KHEW 4acTH ammnapara IpUIOHHBIN wmTyuep. VX npou3BOIUTEIbHOCTD
OUY€Hb MaJia, TO3TOMY OHU MPUMEHSIFOTCS Ha MaJIbIX MPOU3BOACTBAX M HEOOBIINX y4aCTKaX.

2. Bakyym-QuiabTpbl (HyT4-QWIBTPBI) pabOTalOT TOJ pa3peKeHHEM, CO3AaBaEMbIM O]
neperopokon (T.e. co cTopoHbl ¢unbrpaTta). [ns co3maHus BakyyMa UCHOJB3YIOT BaKyyM-
HAcoOChl, KOTOpBIE MOJKIIIOYAIOT K alnapaTy 4epe3 pecuBep , MPeIoTBPALLAIONINY MaJeHUe Kaleb
JKUJKOCTH B HACOC M CIVIAKUBAIOIIME IMylbcaluu padoTaromiero Hacoca. Ha moBepxHOCTH
NEPEropoIKK  YKIAABIBAIOTCS  (QMIbTpyromuid Matepuas. Hyru-GuibTpsl  ynoOHBI, Korna
HEOOXOUMO IOJIy4aTh 0CAIKHU, CBOOOAHBIE OT IPUMECEH, T.K. OHH JIETKO MOTYT OBITh IPOMBITHI.

HyTt4-punsTpe! HE pUroIHBI A1 PHIIBTPOBAHUS: KHUIKOCTEH CO CIM3UCTBHIMH OCAIKAMHU;

- U3BIICYCHUI M PACTBOPOB C JIETKOJETYYHMMH W B3PBIBOOMACHBIMH KOMIIOHEHTAMHU , T.K. Mapbl
JETY4YMX BEIIECTB OyIyT OTCAChIBAThCS HACOCOM, a TAaKXKE CO3/1aBaTh B3PBIBOOMNACHBIE CMECH C
pa3apakeHHbIM BO3J[yXOM B HHMKHEH YacTH armapara.

3. K dunbrpam, paboTaromum moj JaBJI€HUEM, CO3JaBa€MbIM CO CTOPOHBI T0/1aBa€MOM JKUIKOCTH,
OTHOCHUTCS IpYK-(HIBTPHI U IPECC PUIBTPHI.

B npyk-punpTpax, B OTIMYME OT HYTY-(QUIBTPOB, HErepMETHYHA HIXKHAA YacTb. HykHoe
naByieHue (2-3 aT™M) CO34aeTCsl ¢ MOMOILBIO OTYUIEHHOTO C)KaTOro BO3AyXa, CTEPHIIBHOIO BO3/ayXa
(nnst wabeKi. P-poB), mneptHOro rasza (CO2, a30T, aproH)- AJis JITKOOKUCISIOMUXCSA p-poB. B
OTJIMYMUE OT annaparoB, ONMCaHHBIX BbIIE (1 U 2), IBUXKYIIas cuiia npolecca (pa3HOCTh J1aBICHUN)
3/1€Ch 3HAUUTEIBHO BBILIE ( ObIBaeT OT 1 70 3 U BBILIE aTM), TIOATOMY Yepe3 APYK- QPUIbTP
MOYKHO TIPOIYyCKaTh BSI3KHUE P-pbl ¢ OOJBIIMM KOJIMYECTBOM ocajka. JIpyk-GuibTp mpuemiiemsl
JUTSL
- IIOJIYYEHHUS OT/KATBIX U MIPOMBITBIX OCAJKOB;

- JUIsl ropsuero GuiIbTPOBaHMS; KOTJa HE TOMYCTUMO OCTBIBAHUE KHUJIKOCTU (H-p, CYNIIO3UTOpPHAsS
pacIuIaBieHHas Macca u Jip).
- JUIsL p-pOB C HU3KOM TeMIiepaTypoil KUMIeHusl, T.€. C JETKOJETYYMMH KOMIIOHEHTaMH.

@unbTp-nipecchl — amnmapaTbhl ¢ O0JIBLION (MIBTPYIOIIEH MOBEPXHOCTHIO, COOTBETCTBEHHO, C
BBICOKOM MPOM3BOAUTENBHOCThIO. OHM JalOT BO3MOXKHOCTH IIOJIydaThb HE TOJBKO XOPOIIO
OCBETJICHHBIE )KUJKOCTH, HO M MPOMBITHIE U OTXaTble ocaaku. CaMu (UIBTP-IIPECChl COCTOSAT U3
psiaa yepenyroumxcs MyCTOTENbIX ¢ UYTYHHBIX PaM UM CIUIOIIHBIX C 00€UX CTOPOH pU(DIEHBIX TIIUT
¢ xenobamu. Pasmepst pam u wmtr ot 8§00*800 mo 1000*1000 mm. PamMbl ¥ MIUTHI TMIIOTHO
CABUTAIOTCS, MPEIBAPUTENILHO IUINTHI TOKPBIBAIOT C O00EUX CTOPOH (UIBTPYIOIIEH TKaHbIO
(OeIbTUHTOM), TOT/Ia BHYTPH paMbl 00pa3yeTcst MoJ0CThb. JKMIKOCTh MOAaeTcs MO JAaBICHHEM B
pamMHYIO0 TOJOCTh, (UIBTPAT MpPOCAUYMBAETCA 4Yepe3 TKaHb B BEPTUKAJIbHbIE PUGICHUS IUIUTHL,
CTEKas 3aTeM B OCHOBHOM BBIBOAHOM KaHail. OcaloK OCTaeTcss B paMHOW IIOJIOCTH MEXIY
OEeNbTUHIOM OJHOM IUIMTHI W OenbTUHroM Jpyroi. OcaJok 3amoiHseT BCE paMHbIE MOJOCTH,
YIUIOTHSIETCS M HAUMHAET OKa3bIBaTh BO3PACTAIOLIEE CONPOTUBIIEHUE IpoxoAdy *kuakoctu. Korna
HACOC MepecTaeT MpeoaoseBaTh ITO COMPOTUBIIEHHE YCTaHOBKY OTKI04atoT. [Ipu Heo6xoaumocTu
0CaZoK MOXXHO TMPOMBITb. YHUCIO paM U IUIMT [OAOMPAIOT, MCXOAS W3  3aJaHHOU
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NPOU3BOAUTENBHOCTH M KOJHMYECTBA OcCajaka, B mpeaenax or 10 mo 60 mT. ¢uiabTpoBaHHe
NPOM3BOJIUTCS TIOJ] 3HAUMTENILHBIM JaBiieHueM, uHorga a0 12 atm. IlpemmyiecTBa: BbICOKas
pa3HoCTh gaBieHus (0T 2 10 15 atm), OosbInas MOBEPXHOCTh (GUIBTPOBAHMS, IIPOCTOTA U YI0OCTBO
sKcIuTyartanuu. HemocrtaTku npyk- u mpecc —(UIbTPOB: BBITPYy3Ka ocaika TpeOyeT dacTHYHOU
pa3pabOTKM YCTaHOBKH, IIPH 3TOM OCAZ0K COOUPACTCS B PYyUHYIO.

LleatpudyrupoBanue.

LlenTpudyrupoBanue — 3TO pa3feiCHUE TETEPOreHHBIX CHCTEM TIOA JACHCTBHEM  CHII
LIEHTPOOEXKHOTO IO0JIsl, KOTOPOE CO3JAETCsl 3a CUET BPAIlEHHs pa3iesieMOl JKUIKOCTU B POTOPE.
T.0., nBumxymel cwiol UeHTpU(YrupoBaHUs SBISETCS BEIMYMHA LEHTPOOSKHOM CHIIbI;

Kotopas 3aBucut mpsMo oT ymciaa o0OpoToB M auameTpa Oapabana. LleHTpoOexHy cuiy, B
OCHOBHOM, YBEJIMYMBAIOT 32 CYET IOBBIIICHHS YHUClIa 00OpOTOB (B KBajapare), a HE 3a CYeT
yBenuueHus: auamerpa Oapabana. OnHako 4YMUCIO OOOPOTOB LEHTPUPYTH HMEET OOIbIIoe
3HAaYCHHE!

- IPU MAJIOM CKOPOCTHU BpaLIEeHUs IEHTpU(YTra He BBIIOIHUT CBOEH (YHKIUY;

- NpU CIMIIKOM OOJIBIION CKOPOCTH BpallleHUs CTeleHu OapabaHa MOryT HE BbLAEPXKaTh
pa3phIBAIOIUX YCUIMH — IPOU30iiIeT aBapusl.

[To mpuHIUIY NEHCTBHS HEHTPUYTH JEIATCS Ha: @) OTCTOWHBIE, 0) QHIBTPYIOIIHE.

B otcroiiHbix neHTpudyrax pasnenenue Qa3 uaer 6e3 QUIbTpOBaHMA, T.K. MOA JeHcTBHEM
LEHTPOOEKHBIX CHUJI YaCTHIl OTOPACHIBAIOTCS K CTEHKE, 00pa3ys TOJICTBIN, CIION3AIOLINI BHU3 CIION
ocaaka. OcBeTeHHas XUAKOCTh yJalseTcs M3 amnmapara uyepe3 cU(OHHYI TpyOKy. Ammapar
paboTaeT 1m0 TeX mMOp, MOKAa YPOBEHb OCaJKa HE MOJHUMAeTcs 10 cHU(pOHHOH TpyOKe, Toraa
KHUJIKOCTh U3 cu(oHa moiner MyTHOH. OTCTONHBIE EHTPU(PYTH, B OCHOBHOM, MPUMEHSIOTCS IS
TIOJTyYEeHHUST OCBETIICHHOW KHUIKOCTH;

- U1 pasziesieHus (pa3pyleHus) SMyIbCui;
- JUISL OCBETJIEHUS] TOHKUX CYCIICH3HIA;
- JUI OYMCTKH OT KOJIOAHBIX YyacTull 1 BMC.

Ckopoctb Bpaienus He Oonbiux neHtpudyr 1000-1200 06/muH.

QunbTpyronme HEeHTpUPYrH obecreyrBaeT IOJHOE OTAeNeHHe TBepAod (a3l W KUAKOH.
BuyTpeHHssI MOBEpXHOCTh Bpalawolierocs OapabaHa MMOKpbIBaeTCs (GUIBTPYIOMIEH TKaHBIO.
CHapyxu Oapabana umeercss KoxxyX. @unbTpaT U3 O6apabaHa momagaeT B KOXYX U IO KelIo0y
ynansercs: Hapyxy. @uabTpoBaHHE MOKHO TPOIOIDKATH ITOYTH JI0 ITOJIHOTO 3aroHEeHUsT OapabaHa
OCaJIKOM UM TPEKpallleHUs BBITEKaHUs KMIKOCTU MO kenoly. B ammaparax Takoro tuma MOXHO
JIaXKe TIPOMBITh, OT)KaTh OCaJ0K J10 MUHUMaNIbHOU BiaxkHocTu (0T 10 mo 50%) u maxke moaCymIuTh
UPKYJIUPYIOIIUM B POTOPE BO3TYXOM.

IIpeccoBanue.

B Tex cnywasx, korma TBepias (aza mpeBanMpyeT Haja JKUIKOM M JOCTaTOYHO MPOYHO e€e
yIEP)KUBACT, IS pa3zieiieHHs] TIPUMEHSIETCS] TPECCOBaHUE, H-P, TPU TOJIYYCHHUSI COKa M3 CBEXKETO
CBIPbs, MpPHU OTKUMAHUHM MPOIKCTPArMPOBAHHOTO CHIPBS, YAEPKUBAIOIIETO €Ile JOCTaTOYHOE
KOJIMYECTBO PKCTPAreHTa.

Hcnonb3yemsblii B apM MPOU3BOJCTBE MPECCHl MOTYT ObITh BUHTOBBIE U THPABIMUYECKHE.

BuHTOBBIE TIpecChl, B OCHOBHOM, TIPUAAETCS B JCHCTBUE BPYYHYIO M NPUMEHSIOTCS HAa MAaJIbIX
raJIeHOBBIX MPOM3BOJICTBAX MPU OTICICHUH COKA U3 CBEXKETO PACTUTEIILHOTO CHIPBS, YJI0KEHHOTO
MEXIy IJIMTaMU B HEOONBIIUX MOJOTHSAHBIX Memoukax. [IIuTel nmpecca ycraHaBIMBaIOT BHYTPU
nephopupoBaHHOTO IHIUHAPaA. [Ipy omyckaHHM ¢ TOMOILBIO PYYHOTO phlyara BEpXHEH IIUTHI, COK
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BBITEKAET U3 ChIPbs Y€pe3 OTBEPCTUS LMIMHJIPA U CTEKAET 4Yepe3 KPyroBOH keylod ¢ HOCUKOM B
IIPUEMHUK.

I'mapaBnuueckue mpecchl MPUMEHAT B TeX CllydyasX, Korja HeoOXoauMo obecrnedyuts Ooiee
BBICOKOE (10 HECKOJIbKMX COT aTM) JaBl€HUE, H-p, IpU OTKMUMAHHUE MacChl M3 CEMSH
PACTUTENBHOIO ChIPbsl, B MPOU3BOJACTBE MACIEHBIX JKCTPAKTOB, T.K. C YBEJIUYEHUEM BSI3KOCTU
KHUJIKOH (a3l YMEHBIIAETCA CKOPOCTh €€ JaBlieHUs. B ocHOBe pabOThI I'MIIPaBIMYECKOTO IMpecca
JEKUT MPaKTHUECKOe HCMoib3oBaHue 3akoHa Ilackans o cooOmaromuxes cocynax. Ilo 3akony
[Tackanss naBiaeHHE KHUAKOCTH B COOOIIAIOIIMXCS COCyJaX  OAMHAKOBO, IPU 3TOM CHJIBL,
neicTByromue Ha miyHxep npecca (P, kr) u miuyHxep Hacoca (p, Kr), IpsIMO ITPOHNOPLIMOHAIBHBI
IUIOLIA/IA UX CEYEHMSI UM KBAJPaTOM UX JIUAMETPOB ( )

I'mapaBnuueckue mpecchl Ha IMPOU3BOACTBE MPUBOAATCA B JI@HCTBHE 3JleKTpoaBuUrarens. B
KaueCcTBE UAKOCTU JJIsl 3allOJHEHMsI IIpecca MPUMEHSIOT BOAY WM, Yallle MUHEpaJbHbIE Macia,
KOTOpble O4YeHb Majio ucnapsitorcsi. Hemocratku: 1. [Ipu pe3koM NOBBIIEHUM JABICHUS ChIpbE
«3aIpecCOBBIBACTCA», YMEHbIIAs IPOCBETHI KAIIMIUIAPOB U XOJOB, U3-32 YEr0 CKOPOCTbh MCTEKAHUs
XKHUJIKOCTH yMeHblaeTcs; 2. HenmpaBuabHBIN pexXUM NPECCOBaHUS MIPUBOJUT K OBICTPOMY M3HOCY U
paspeiBy caiderok (MEIIOYKOB), W OTXKUMAas IKHIKOCTh MYTHEET. 3. 3arpy304HyIo
Kop3uHYy(1epoprupoBaHHBIA LMIMHAP) HE CIEAYeT JieNaTh CIUIIKOM BBICOKOM, YTO yMEHBLIAET
IPOU3BOIUTENILHOCTD IPECC.

[TyTu uHTEHCH(UKALMU POLIECCOB PA3/IEIECHUs T€TEPOreHHbIX CUCTEM.

B Tex cnydasx Kxorma B3BeCh [0 CBOEMY XapakTepy MNpHOIMKaeTcs K  KOJUIOMAHOMN
TPYAHOpA3JeNsieMOd MyTH, M HUHTCHCU(UKALMM pa3fefeHust >KUAKOW U TBepAod ¢a3
HEOOXOIUMO MPHUHATh MEphl MO YKpeIuleHH:o dYacTull. [lpu 3TOM NpUMEHSIOTCS Ccleayrouue
CIIOCOOBI:

a) NMPUMEHEHUsI aJCOpPOEHTOB B YCTOMYMBBIX MYTSX, KOIJa HYXHO IOJYYUTh OCBETJIEHHYIO
KHUJIKOCTb, MPUMECH aJCOpOMpPYIOTCS Ha COpOEHTaX M OCeAaloT BMECTe ¢ HUMH B OCaJlok. B
KayecTBe COPOEHTOB MPUMEHSIOT IPUMEHSIIOT AKTUBUP. YroJlb, TAJBK, TIMHUCTBIE MUHEPAJIBI UAP.
0) npeaBapUTEIbHOE KUIISTYEHUE B T€UEHUE 33/1aHHOTO BPEMEHH; IIPU 3TOM OEJIKOBBIE U CIIU3UCTHIE
BEIIECTBA IEHATYPUPYETCSI, UX XJIOMbA CIIYKaT TaKKe COPOCHTaMU;

B) ciupToouucTka. [Ipumensiercss 95% 3TUIOBBINA CIUPT, KOTOPBIH B 3TONW KOHIIEHTPALUU 001aJaeT
BBIPQXEHHOW JIerHJIpaTUPYIOIIEel CIIOCOOHOCThIO0. bHomonuMepsl, MoTepsiB TUAPATHBIA CIIOM,
KOaryJaupyroT (CIUMAKTCS), YKPYIMHSAIOTCS M JIETKO OTHENSAIOTCS OT JKUAKOCTH (PUIBTPOBaHHUEM
WM OTCTaUBAHHUEM.

I') UCHOJb30BAHUE YJIbTpPa 3BYKa TAKXKE NMPUBOJIUT K YKPYIMHEHHIO M IOCIEACIOUIEMY OCEIaHUI0
yacTull (H-p, B BUHOJIEIHH).

MeauuHCcKue pacTBOPHI.

Men pacTBOpbI- 3TO TOMOT€HHbIE CUCTEMBI, COCTOSIIIINE U3 PACTBOPUTENSI U PACTBOPEHHOTO B HEM
OJIHOTO WJIM HECKOJIBKHX JIEK ITPENapaToB.

Jlek. mpenapar B p-pax MOKET ObITh B BUJE:

a) XMMUYECKH UHIMBUyaJIbHOTO B-Ba, H-P, P-P aHaJIbIMHA U JIp.
0) KOMIUIEKCOM BEUIeCTB (CaxapHbI CHUpPOI, apoMaTHas BOJA, MAacl€HbI SKCTpakT H [p),
(>kuakocTh bypoBa, HaCTONKHM MOTyd4aeMble paCTBOPUTEIEM HKCTPAKTOB).

BooOmie, pacTtBopbl MpeACTaBIAIOT €000l HEOJAHOPOAHYIO TPYIIYy U MOTYT OBITh

KJIacCU(UIIUPOBAHBI 110 CIIEIYIOIUM MPU3HAKAM:
1 xkmaccud - mo crmocoOy MOMYYEeHHs: a) MPOCTOE PACTBOPEHHE;
0) XUMUYECKOE B3aUMO/ICHCTBHE.
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2 kiaccud — 1Mo COCTaBy: a) MPOCThIC;  0) CIIOXKHBIE.
3 xnaccu - Mo MpUPOJIE PACTBOPUTEIIS: a) BOJHBIC; B) MaCIsSHBIC;
0) CIIUPTHBIC, T') TJIMIIEPUHOBBIC U JIP.

4 xnaccud — 1o crocody NpUMEHEHUS:
a) BuyrpunaHue (perOS)
0) HapyXHbIE (FHTEPATILHBIE)
B) MapEHTUPATbHBIC
OO0111as1 TEXHOJIOTMYECKasl CXeMa IIPOU3BOJICTBA PACTBOPOB.

TexHos0rHsS PacTBOPOB, B OCHOBHOM, CXOJHA TOYTH Il BCEX TPYII U COCTOUT M3 CICIYIOIIUX
CTagui:
1 cr. TloaroroBka pacTBOpuTeliss (COCTOMT W3 CICAYIOUIMX OIepaluid: TMPOICKUBAHKE,
TUCTUJUISIIS BOJBI, pa3BE/ICHUS CIIUPTA U JIp. )
2 crt. [TonroroBka ek npenapara (M3MeIb4YCHUE, TPOCCHBAHNUE)
3 crt. [Ipurorosiienue pactBopa (pacTBOpEHNUE)
4 ct. Ounctka pactBopa (punbTpoBaHue, ancopOIus U Ip)
5 cr. OmeHka KayecTBa p-pa M CTaHAAPTH3ALMSA IO CIEAYIOIIMM MOKa3aTessiM: TUIOTHOCTH,
nokazareib MPEIOMIICHHS, P-H, NPO3PaYHOCTh, OPraHOJICNTHYECKHE CBOMCTBA, NPOIICHTHOE
coJiepKaHue JIeK Ipernapara u ap.
6 ct. ®acoBKa M ymakoBKa, U 3TUKETHPOBKA.

B mpOoMBITIIIEHHBIX YCIOBUSAX MPUTOTABIMBAIOTCS CIIEAYIOMINE PACTBOPHI:

1. CriupTHblE MEAMLIMHCKUE PAcTBOPHI AJIsi HapyKHOro mnpumeHeHus: 5% p-p #ona,3% p-p
O6opHO# KUCT0ThI, 1% p-p canuimioBslil kucaoTsl, 10% p-p kamdapsl, «MeHOBa3HUH» UP.

2. Boanble Men pacTBOpBI Uil HAPYKHOTO (p-p aMMMaKa- HalIaTBIPHBINA CIUPT, P-p NEPEKUCH
BOJI0pOAa ¥ 1p.) U BHYTp. [Ipum (p-p CaCl,, KCI).

3. Bonzble Mes1 pacTBOpBI, IPUTOTOBIIIEMbIE ITYTEM XMMHUYECKOT'O B3aUMOJICHCTBUS (KUAKOCTh
BbypoBa, n3sectkoBas Boaa, @aynepoB p-p u 1p).

4. Cuponsl IeKapcTBEHHBIE U BKYCOBBIE (ITPOCTOM CaxapHbIi CUPOII, alTEHHBIN CUPON U Ap).

S. Bopansie pacTBOpbl 3(pUpHBIX Macesn JieyeOHbIe M BKYCOBbIE — apOMaTHbIE BOJIbI (TOPHKO-
MUH/IabHas BOJIa, KOPHAHAPOBast, YKPOIHas U JIp).

6. Macnsansie p-psl Uit HapykHOro (10% wmacnssblil p-p KaMmdapel U JIp) U BHYTPEHHETO
npUMeHeHHUs (p-p peTUHOIA aleTaTa u ap)

7. I'muuepunoBbie pacTBOpbl (H-p, p-p TeTpadbopara Na rmunepunoBsiii 20%-Hbii, Jltoronas) u

JIp [UIsL HAPY>KHOT'O IIPUMEHEHHUS.

4 UnmocTpaTUBHBINA MaTepuaJ: npesentauus Microsoft Power Point.

5./JIuteparypa:

OCHOBHAA:

1. Vcrenora, I'. O. DKCTpakuusuIbIK —Ipenapartapabiy  TexHouoruscsl [Morin] @ oky kypamsr / I'. O.
VYcrunosa, A. III. Amupxanosa. - M. : "Jlurreppa", 2019. - 256 c.

2. Manmiep C. H. XuMusUIbIK TEXHOIOTUSIHBIH TIPOLIECTEP] koHe anmaparrapsl : okyisik / C. H. Mantiep,
F. M. Xywmanazaposa. - KP BFM yceiaran. - Anmmarte! : "Bacray”, 2018. - 256 6. C

3. Mantnep C. H. Ilpomecchl u ammaparhl XUMHYECKOW TexHoioruu : yueOuoe mocobue / C. H.
ManTtiep,I”. M. JKymanazapoBa. - MuHucTepcTBo 00pa3oBanus U Hayku PecniyOnuku Ka3zaxcraH. - AnMarsl
: "bacray", 2018. - 256 ¢

4. Vcrenosa, I'. O. IlpuMeHeHHE CBEPXKPUTHYCCKON YIIICKUCIOTHON SKCTPAKIMU B (papMaleBTHUCCKON

texHosorun / M-Bo 3apaBooxpanenus PK; Kas. nai. yu-t um. C. [I. Achenauspora Anmatsl : IBepo, 2012.
-100c
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5. ApsicranoBa T. A. BHONOTHAIBIK MaTepHaliaH SKCTPAKIUS dMICi apKbUIbI OKIIAYTaHATBHIH YJIbI KOHE
KYILTI 9cepii 3aTTap TONTaphl: XUMHUA-PapMaleBTHKAIBIK (aKyabTeTiHiH [V-Kypc cTyAeHTTepiHe apHalFaH
OKy Kypaiiel - AiMartsl : OBepo, 2012

JdomostauTebHAS:

6. Mamxkosckuit M.JI. JIekapcTBeHHbIE cpencTBa. Xapskos, - 2008. — Uz, 15.

7. TocynapctBennas ®apmakones Pecnyonuku Kazaxcran. — tom 1 — Anmarel. — M3garensckuit
noM: «Kubek xxonp.— 2008.— 592 c.

8. TocymapcrBennas ®apmakones Pecriyonuku Kazaxcran. — tom 2. — AnmMarel.— M3garensckuit
noM: «OKubek xoney.— 2009. — 792 c.

9. CarpiaapikoBa b.A. Jlopinepain ennipictik Texnomorusicel. — Anmatel.— 2011. — 346 6.
10.TopnanoBa b.O. Mamunbl U aBTOMathl a7 (ACOBKM U YIAKOBKH JIEKAPCTBEHHBIX (OPM.—
[emvkenT.— 2003.— 166 c.

DJIEKTPOHHbIE PeCcypCehl:

http://www.studmedlib.ru,

JIOT'UH ibragim123, ITAPOJIb Libukmal23

http://lib.ukma.kz

6. KoHTpoJIbHBIE BONIPOCHI:

1. YUro Ttakoe ankoronumerpus? Kakumu crnocobamu OnpeAesnsioT KOHLEHTpAalMI0 CIHpTa B
cnupTOBOAHBIX cMmecsx? Kakue nmpuOopbl MpU 3TOM NPUMEHSIOT, KaKUe aJIKOMOJIUMETPUUYECKUE
Ta0IUIBI?

2. JlaliTe KpaTKyr XapaKTEpPHUCTHKY O3THJIOBOTO CIIMPTa KaK  PAacTBOPHUTENS W OKCTPareHra.
bnaronaps kakuM CBOWCTBaM 3TaHOJ IIHMPOKO MPUMEHSETCs B (hapMaleBTUYECKOM TEXHOIOTUH?

3. VKaxuTe yCIoBUS pa3BEACHUS U YKPEIUICHUS, ydeTa U XpaHEHHs dTUIOBOTO criupTa. YTo Takoe
koHTpakuus? Kak ee yautsiBaror?

4. JlaiiTe HOMEHKJIATypy IPUTOTOBJISIEMBIX B IPOMBIIUIEHHBIX YCIOBUSAX MEIULIMHCKUX CIUPTOBBIX
pacTBOpOB, UX COCTaB.

5. KakoBbl 0COOEHHOCTM TEXHOJOTUU MEIUIMHCKUX CIHPTOBBIX PACTBOPOB JJISl HAPYXKHOTO M
BHYTPEHHEI0 MNPHUMEHEHHMsS B 3aBOJICKUX YCIOBUAX, UX (DACOBKM, YIAKOBKH, OGOpPMIIEHUS U
CTaHJapTH3anuu?

Jlexnus Ne3
1. Tema: TerutoBele mporeccsl B (apMalieBTUYECKOM MPOU3BOACTBE. HarpeBaHnue, oxiaxaeHue.
Tennooomennuku. Konnencanus. BoinapuBanue. BoimapHbleanmnapaTsl B YCTaHOBKH.
2. Ieab: O3HakomMuThCs TemnoBbie Mpouecchl B (papmaneBTHYecKoM Ipou3BojcTBe. Harpeanue,
oxyaxxaenue. TemmoooMennnku. Konnencamus.
3. Te3ucel JeKIUi:

1. Teopernueckre 0CHOBBI TEIJIONIEPEIAYH.

2 CriocoObl HarpeBaHus.

3. TerooOMeHHBIE armapaThl.

4 Oxnaxnenue. Konnencanusa. Konaencatopsl.

W3BectHO, 4TO B (hapM MNPOU3BOJCTBE LIMPOKO MPUMEHSIOTCS TEIUIOOOMEHHBIE MPOIECCHI,
KOTOpBIE TOAUUHSIOTCS 3aKOHOM TEIUIONEPEIayH.

[Ton Temn00OMEHHBIMM TpOIECCAMU TMOHUMAIOT MPOLECCHl, MNPOTEKAIONIIME MpPH YCIOBUU
NOJBOAWIN OTBOJA Teruia. K HUM OTHOCSTCS HarpeBaHUE-OXJIAXACHHUE, NCIIApEHUA-KOHCHCALIMSL.


http://www.studmedlib.ru/
http://lib.ukma.kz/
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YacTHBIMHU CITy4assMU WCIIAPEHUS SBJISIOTCS BBIIAPHBAHUE W CLIIKA, KOTOPHIE OTHOCATCATAKKE U
MacCOOOMEHHBIM TPOIIECCOM.

BemectBa wnm cpempl, YYacTBYIOIIM B TEIJIOOOMEHE, HAa3bIBAIOTCA TEIUIOHOCHUTEISIMH
XJIaZ0areHTaMH.

CamocrositensHo (0€3 3aTpaT SHEPrHH) TEIUIO MEPEXOAUT TOJIBKO OT cpelbl ¢ Ooiiee BBICOKON
TeMIepaTypoii k cpezie ¢ 60s1ee Hu3Koi t*-poii.

OTa pa3HOCTh TEMIeparyp SBISETCS IBMXKYIICH CHIIOW Hpolecca TeIIooOMeHa M Ha3bIBaeTCs
TEMIIEpaTypHBIM HaIlOpOM.

[Tepexon Temna (Teruionepenaya WM TEIUIOOOMEH) W3 OJHOM YacTH NMPOCTPAHCTBA B JAPYIYIO
MOYKET OCYIIECTBUTCS PA3HBIMH IYTSMH: TEIUIONPOBOJHOCTHIO, KOHBEKIIMEH W TEIUIOBBIM
U3ITy4YeHUEM(JTy4YEeUCTyCKaHUEM).

TermonpoBoIHOCTE — 3TO MMyTh NEepexoAa Telia B YCIOBHUAX TECHOTO CONPUKOCHOBEHHS
OTAETBHBIX YACTUI] Tela W BellecTBA B pe3yibTaTe HX KoOJe0aTelbHOro JABWKEHUS  0e3
nepeMeIeH sl IpYT OTHOCUTENBHO apyra. [Ipu 3 ToM KonmuyecTBa Teria _ , Mepexosiee yepes
IUIOCKYIO OJHOCJIOWHYIO CTEHY INPH YCTaHOBHMBIIEMCS TEIUIOBOM IIOTOKE, KaK BaM HW3BECTHO,
ompenensercss mo 3akoHy @ypbe, T.. KOJIMYECTBO TMEPEAaBaeMOro TeIa _  MPSIMO
NPOMOPIMOHATBHO KOX(P(UIMEHTY  TEIIONPOBOJHOCTH  , IUIOMIAAW TIOBEPXHOCTH
pa3HOCTH TeMIlepaTtyp Mo 00€ CTOPOHBI CTEHKH; BPEMEHH M OOpaTHO MPOMOPIMOHAIBHO
TOJIMHE CTENICHH

KosdduuueHT TenaonpoBoIHOCTH 3aBUCUT OT CBOMCTB MaTepuasa CTEHKU U ee Temrneparypsl. C
MOBBILICHHUEM TEMIEpaTypbl _ OOJNBIIMHCTBA MaTepUaloB M Tra3oB BO3pacTaer, T.K. PacTeT
KMHETUYECKasi SHEPTHsI OTAEIbHBIX YaCTHUI] BEIIECTBA.

KonBekuus npenacrasisier co0oi nepeaady TEIUla COMIPUKOCHOBEHHWEM OT CTEHKHM K YKMJIKOCTH
(unM Ta3y) U JanbHENIINe paclpoCTpaHeHHE TeIUla U KUAKOCTH (MJIM Ta3e) 3a CUeT JBHKEHUS UIIH
nepeMenInBaHus MUKPOCKOITNYECKUX 00BEMOB JKUIKOCTH (MM ras3a).

KoHBeKTHBHBIN TEII000MEH MTOIYUHSAETCS 3aKOHY HerotoHa:
T.€. KOJIMYECTBA TEIUIa, MEpPEelaHHOE OT YKUAKOCTU (ra3za) CTEHKE
wii o0paTHO, MPSAMO MPONOPIMOHANBHO KO3(duuMeHTy TemnooTnaud  , IJIOUIAIU
TemnooOMeHna, pasHocTH t-Typ M/y MOBEPXHOCTHIO CTETIEHH H KUAKOCTBIO (Ta30M) H BpEMEHH .

BenuumHa  3aBUCHT OT XapakTepa JABM)KEHHs TeIUIOHOCUTENS (JaMUHAPHBINA, TYpOyJIeHTHBINH),
CKOPOCTH JIBUKEHUS, PU3NUECKUX CBOMCTB (BSI3KOCTH, IIJIOTHOCTHU, TETIONPOBOIHOCTH) U T.1.

Usnydenue (TydencycKaHHe) CBOMCTBEHHO BCeM TenaM, uMeromuM t0 Bhlie abCOMOTHO Hyms
(mo mxane KenBuHa), mpu S5TOM Temjo MepeAaeTcs B BUAE JYUYUCTOM DSHEPrUH, KOTOpas
pacrpocTpaHseTcsl B IPOCTPAHCTBE U B JPYrOM MECTE€ IOJHOCTBIO WJIM YacTUYHO BHOBBb
IpeBpalaeTcs B TEIUIOBYHO OHHepruto. Jlydumcras »Heprus IpelcTaBiIseT COOOH  SHEpPrHio
AIIEKTPOMArHUTHBIX KOJE€OaHWH  C pa3IMYHBIMU JJIMHAMHU BOJH (TEIJIOBOMY H3JIYy4YEHUIO
COOTBETCTBYIOT AJIMHBI BoJIH 0T 0,4 1o 40 Mkm). Jlyuencnyckanue nogunnsiercs 3akony Credana-
Bonbivmana, cormacHo KOTOpoMy , TIe K03(). U3JIyUECHHUS CEPOTrO
Tena,

a0COFOTHO YEPHOTO TeTa, paBHa 5,68 ;
T- aOcomroTHas TeMIiepaTypa U3JIyqaroIiero Tena.
E- sHeprus nyyencnyckanus
UucnoBoe 3HaYECHUE  YBEJIMYHUBAETCS MO MEPE IMOBBIMICHUS TEMIEPATyphl Tea, UCITYCKAIOIIETO

JIy4u.
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JlydencnyckartelnpHasi CIIOCOOHOCTb Te€la TEM BbIIE, 4YeM OOJblIe €ro IOIJOUAroIas
CIIOCOOHOCTB, a TaK € 3aBUCUT B 3HAUUTEIILHON MEpE OT COCTOSIHMS IMOBEPXHOCTU Tena (Tiaaxas
WJIU 1IIEpOXO0BaTas), OT TOJIIIHMHBI (00beMa) Tena, ero PU3NKo-XUMHUUYECKHE CBOMCTBA | T./I.
CHoXHBIN TEIIO0OMEH.

Ha npaktuke mnepeyuciIeHHbIE BBIIIE BHJbl TEIUIOOOMEHA PEIKO MPOUCXOAAT H30JMPOBAHHO,
Yalie OHU CBsI3aHBI M/y CO0O# W MPOSBISIOTCS COBMECTHO MJIM XOTS Obl IByMs M3 HUX. Takoi
IpOLleCC HAa3bIBACTCA CIOXKHBIM TermoooMeHoM. OOmiee KOJMYECTBO MNEPEeJaHHOro Teria
ONpeAeNsieTCs  CIEAYIOUIMM  YpPOBHEM: rie K=
;-9TO 00U KOA(PGUIMEHT CI0KHON TeIulonepeiayl, yIYUThIBArOILUI
pacnpocTpaHeHue TeIlI U3IYy4eHUEM, TEIIONPOBOIHOCTHIO U KOHBEKIUEH.

Harpesanue. Tennonocurenu .

HarpeBanue mupoko npumeHsiercst B papM Npou3BOACTBE JJIsl YCKOPEHUE TaKUX MPOLIECCOB, KaK
pacTBOpPEHME, IKCTPAKLMS, BbIIIAPUBAHKUE, CYLIKA U JIp.

[TpsiMBIMHM MCTOYHHUKAMU TETLIa SBISIOTCS: ) IBIMOBBIC Ta3bl; 0) 3JIEKTPUIECKUN TOK.

B kauecTBe IPOMEXYTOUHBIX TEILIOHOCUTENIEH, BOCIPUHUMAIOIMX TEIUIO OT BBINICYKA3aHHBIX
MCTOYHUKOB TEIUIA U MEPEAAIOIINX €r0 HarpeBaeMOMYy BEILIECTBY, IPUMEHSIOT: a)BOy; 0) BOASHON
nap; B) MMHEpaJbHbIE Maciia; I')ClelHaIbHble TeINIOHOCUTEIN(IIEPErPETYIO BOY, BEICOKOKHIISIIUE
OpraHUYECKUE KHUIKOCTU U UX Hapbl U JIp)

B ¢apm npounsBoacTBE OCHOBHBIM TEIJIOHOCUTEINIEM SBIISICTCS BOJSHON Map, BelpabaThiBaeMblil B
napoBbIX Kotiax. [Ipu 5ToM BbIpaOaTbiBaeTCsi HACBIIEHHBIM Map, T.e. Nap, HMEILUR
MaKCHMaJIbHYIO TLIOTHOCTh U YIIPYrOCTh IPH OMpe/ieeHHoM aapiiennu u t-pe.

HachImeHHBIH map MOKeT ObITh BIAKHBIM M CyXuM. t°-pa BIIaxxHOTO HACHIIIEHHOTO Mapa paBHa t0-
pE KHUIALIEH BOJBI, CyXOH Map XapakTEpU3yeTCsl HEyCTOMYUBOCTBIO COCTOSHUSA- JIETKO NEPEXOANT B
COCTOSTHUE BJIAYKHOTO Iapa (BCIEACTBHE MOTEPHU TEIUIA), JINOO B COCTOSHUE MEperpeToro napa-( npu
MO/IBOJIC TEILIa):

CrniocoObl HarpeBaHus:

1. He snexTprudyeckuM TOKOM HarpeBaroT B TeX ClIydasx, KOTAa He00X0AUMO JTIOCTUYb BHICOKHX
t%-typ marpesa. OHAKO STOT CMOCO6 JOPOrOCTOSMINIA U3-32 €r0 BBICOKOH YHEPTOEMKOCTH, a TAKKE
CJIO’KEH B aIlnapaTypHOM o(hOpMIICHUH.

2. He npiMOBBIMU (TONOYHBIMM) Ta3aMM HCHOJB3YIOTCA AJIi 00OrpeBa MapoBBIX KOTJIOB, B
KOTOPBIX MOJIYYal0T TOPSYYIO0 BOAY U BOJASHOM map.
3. He crer TemnoHOCHTEeTAMH OCYIIecTBiseTcss ans nonydenus tO-typ Beme 150° C. Jlns

ATOr0 HCIOJIB3YIOT INEPETPEThI BOJASHOM Map WIKM Hapbl APYTUX BBICOKOKUILAIIMX KHUIKOCTEH
(mudennn u  nudeHunoBbiil 3¢up u Ap.). Ilapel Moay4yarOT ¢ MOMOIIBIO TOMOYHBIX Ta30B WIIU
3IIeKTpUUYEeCcKOoro Toka. [Ipumensiercss B papm NMpou3BOJCTBE PEIKO.

4, H-e ropsiueit Bojoil Takke MCIONB3YETCS PEIKO, Yalle OTPaOOTaHHYIO TOPSYYI0 BOAY WU
MapoBOM KOHAECHCAT.
S. H-e BomsHBIM mmapom SBISETCSI CaMbIM pacIpoCTpaHEHHBIM crmocoboM B  (dapm

IIPOU3BOJCTBE 3a CUET PsA/ia IPUEMYILECTB:

- TIpM HATPEBAHUM BOJHEIM TIAPOM MOXKHO TOYHO PETyanpoBaTh t'-py HarpeBa ImyTeM H3MEHEHHS
JIaBIICHUs T1apa;

- 060TpEB PaBHOMEPHBIH, T.K. KOHEHCAIWS TIapa IPONCXOIUT MU MocTosHHO# t0-pe;

- IPU KOHJICHCALIUY €IMHUIIBI MACChl BOJITHOTO Tapa BhIJENAETCS OO0JIbIIOE KOIUYECTBO TEIUIA;

- BCJIEJICTBHE XOPOIIEH TEIUIOOTAAYN OT HACBHIIIEHHOIO Mapa anmnaparsl MOTyT UMETh 3HAYUTEIBHO
MEHBIIIE TIOBEPXHOCTU HAarpesa u T.1.
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HarpeBaHnue BOJsSHBIM IAPOM OCYILECTBIISAETCS IBYMs CLIOCOOAMMU:
1. «OCTPBIM TapOM, T.€. MPH HETOCPEACTBEHHOM BBEJICHHH Iapa B HATPEBAEMYIO JKUAKOCTb.
OTOT nap KOHJEHCUPYETCA U OTIAeT TEIUIO HAarpeBaeMoM kHUJKOCTH, a 00pa3yIoLIMics KOHIEH AT
CMEIMBAETCS C KUAKOCThI0. HarpeBanne «oCTphIM» MapOM YacTO COYETAETCS C IMEePEeMEIIMBAHUEM
KHUIKOCTH. B asToM cinydae mnap mnpoBoauTcs uepe3 OapOorepbl- TpyObl € HEOOJIBLIMMHU
OTBEPCTUSIMH, YKJIaJbIBa€MOW Ha JHO ammapara (peakropa) B BUAE CHHpaNed, KOJel WIu
HECKOJIbKUX IapaiesbHbIX Tpy0. HarpeBanue «ocTpbsiM» napoM MPUMEHSAT B TEX CIydasx , Kouza:
- pa3baBJeHHE )KUKOCTH BOJON HE UMEET CYIIECTBEHHOTO 3HAYCHHUS;
- HarpeBaeTcs JKUAKOCTh, HE CMELIMBAIOILASCS C BOAOH, TOTOM BOAY MOXKHO JIEKaHTHPOBATb.
2. «TIIYXUM «I1apoM, T.€. HarpeBaHHE IMapoM Yepe3 pasIeSIoONIyl0 CTeHY, KOTJAa KOHTAaKT
MEXJy HarpeBaeMoil KHMJIKOCTbIO M KOHJEHCATOM I1apa HEAONYCTUM (MOXET IPOU30UTH
pa3baBiieHHEe, B3aUMOJICHCTBUA-THIPOIIN3, U JIP). TTOCTYNAIOIMINN B TETTIOOOMEHHHK Tap OTAAET BCIO
CKPBITYIO TEIJIOTYy HapooOpa3oBaHMs CTEHKaM amnmnapaTa M HMCTEKaeT B BUJE KOoHAeHcara. J[is
HarpeBaHUs MMOYTH BCETJa MCIOJB3YIOT HACHIIIEHHBIH BOASHOW Map ¢ BHICOKUM KO3 PHUIIMEHTOM
TEIUIOOTAAYH.
TennooOMeHHBIE anmaparsl.
TennooOMeHHBIMHU amnmnapaTtaMi WM TEIUIOOOMEHHMKAMU Ha3bIBAIOTCS YCTPOMCTBA, B KOTOPBIX
OJIMH TEIUIOHOCUTEIh OTIAET CBOE TEIIO JPYTOMY:
- IIPU HEMOCPEJACTBEHHOM COIIPUKOCHOBEHUH (CMECUTEINIbHBIE WIIM KOHTAKTHBIE TETJIO0OMEHHUKH);
- yepes3 MOBEPXHOCTh Pa3/IeNIAIOIINX UX CTEHKH (IIOBEPXHOCTHBIE TEMJIO0OMEHHUKH)
CMmecurtenbHble (WIM KOHTAaKTHbIE) TEIUNIOOOMEHHUKM TNPUMEHSAIOT, B OCHOBHOM, JIJIs
KOH/JICHCAIIUU MapOB (HEIICHHBIX )
IToBepXHOCTHBIE TEMIIOOOMEHHUKH OBIBAIOT CIIEAYIOIIMX THUIIOB:
- C IMOBEPXHOCTHIO, 00Pa30BaHHON CTEHKAMH arlapara, T.€. MapoBbIe «PYyOaIIkmy;
- TpyOuatble (KO)KyXoTpyOHbIE, TpyOa B TpyOe», 3MEEeBUKOBBIE MTOTPYXKHBIE);
- ¢ peOpHUCTOI TOBEPXHOCTHIO TEINIOOOMEHA (Kastopudep /Il HarpeBaHUs M OXJIAKICHUS BO3AyXa).
ITo xapakTepy B3aMMHOTO JBM)KEHUS TEIUIOHOCUTENEH pa3inuyaroT Term1000MEHHUKY:
- C HapajuieIbHbIM OTOKOM (TIPSIMOTOKOM )——>
- C IPOTUBOTIIOTOKOM —><—
- C IIONEPEYHBIM WIH IIEPEKPECTHBIM IOTOKOM T |
- CO CMEILIEHHBIM ITOTOKOM
Hamo momHHTH, 4YTO IS HOPMAJbHOW pPabOTHI TEMJIOOOMEHHHWKOB (CMECHUTENBHBIX U
MOBEPXHOCTHBIX ) MIAp BCET/a M0IaeTCsl CBEPXY, a ropsivas Boja (UM XJIaJOreHT) BCEria BHU3Y, IPU
3TOM (OCOOEHHO Ba)XKHO NpU 0OOrpeBe BOJSHBIM MApOM) HEOOXOAWMO HENPEPBIBHO OTBOJIUTH
KOHJIEHCAT, HE JOMyCKas MNOTepb HECKOHJEHCHPOBABIIErOCs Mapa ¢ yXOIAIIMM M3 armapara
KOHJIeHCATOM. J[JIs1 3TOTO MPHUMEHSIOT CIEIHabHBIE YCTPOHCTBA — KOHIIEHCATOOTBOTYHUKH, YaIlle
BCET0, - KOHJICHCAIIMOHHBIN TOPIIOK.
Kpatkast xapakTepuCcTHKa MOBEPXHOCTHBIX TEIII00OMEHHHUKOB.
1. KoxyxoTpyOHBIE TEII00OMEHHUKU. JJOCTOMHCTBO- BBICOKMHA KO3(DPUIMEHT TEII00TIAuH.
HenocraTok- TpyTHOCTh OTYHCTKH MEKTPYOHOTO MTPOCTPAHCTBA.
2. TernnooOMeHHUK «TpyOa B TpyOe». JlocTOMHCTBa- BBICOKHMM KO3()(UIMEHT TeriooTaauu.
HenocraTok- rpoOMO37IKOCTh KOHCTPYKITUH U TPYTHOCTH OYHCTKH.
3. TennooOMeHHUK 3MEEBUKOBBIN MOTPYKHOM. JIOCTOMHCTBA M HEIOCTATKU TaKue XKe, KaK y
TEIJI000MEHHHKA «TpyOa B TpyOe».
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4, HapOBbIe «py6aIHKI/I». Bricota «py6aH_IKI/I» JOJIKHa OBITH HE MEHBIIE BBICOTHI YPOBH:A

XKHUJIKOCTH B amnmapare. HegocTatok- mpu HarpeBaHWM BSI3KUX, TYCTBIX CPEI MOTYT HAOIIOAAaThCs
P HU3KOM LUPKYISIUU KUJKOCTH MECTHBIX TIEpErpeBbl.

S. ®ebpuctrie TEIIOOOMEHHUKH (Kajopudepsl) ans HarpeBaHus Bo3ayxa. Yem Oosblie
PEOPUCTHIX MOBEPXHOCTEH (IIJIACTHH), TEM OOJIBIIIE TEIJIOOTaYa.

Oxunaxnenue. Konnencanus.

Haubonee mpocTto XKUAKOCTH W Ta3bl OXJAXKAAIOTCS, KOTJa OTHAIOT TEIJIO 4Yepe3 CTeHKHU
anmapatoB WIM TPyOONpPOBOJOB B OKpYXamoIIUH Bo3ayX. IIpomoKHTENbHOCTh TaKOTO
OXJIQXKICHUS 3aBUCHUT OT : - TEIUIONPOBOJAHOCTH CTEHOK anmapara(T.e. OT MaTepHalIbHBIX CTEHOK); -
UCXOJHON TeMIIepaTypbl OXJIaKIaeMON KUIKOCTH. OJTHAKO OXJIaXK/IEHUE BO3yXOM B 3aBUCUMOCTH
OT KJIMMAaTUYECKUX YCIOBUM U BPEMEHU I'0J1a BOZMOXHO JIUIIb 110 20-25°C.

B kauecTBe OXJIaXAAIOIIKMX areHTOB Yallle BCETO MCIOJIb3YIOT BOJY WM XOJOIUJIbHBIE PACCOJIBI.
Boxga noctrymHa W jemieBa, MMEET BBICOKYIO TEIUIOEMKOCTb M Oonblioi kodhduineHt
Temnootaaun, oxnaxaaeT 10 8-12°C . XxonomumbHbIE PacCoIbI, a TAKKE CMECH JIbJA C PA3TMUHBIMU
CONSIMH  MCTIONB3YIOT JUIs oxnaxaeHns g0 5-10°C, uro He Bcerma gocTHraercs Npu IpHMEHEHHH
BOJIBI.

B kauecTBe X0JIOAMIBHUKOB MPUMEHSIIOT BCE BBIIIE MIEPEUNCICHHbBIE TETNIO00OMEHHHUKH.

Kongencauueld HaspiBaro Ipolecc IepeBoja Mapa B JKUAKOCTb IIyT€M OTBOJA TeEIa.
Konzgencanus npoBoAuT B anmnaparax KoHjaeHcatopax. KoHaeHcalus npuMeHseTcs s
- YCKOPEHHUs TpoIiecca BHITApUBaHUS KUIKOCTH;

- yJIaBIMBAaHUE IAPOB IIEHHBIX PACTBOPHUTEIEH PacTBOPUTEIECH U SKETpareHTOB.

OxnaxaeHne W KOHIEHCAIUs MapOB MOXET MPOBOJUTHCS JBOSKO:

1. HenocpencTBeHHBIM CMEIIMBAaHUEM IAPOB U XOJOAHOM BOJIBI B KOHJEHCATaX CMEUIMBAHUS
(TapenpbyaThIX M HaCaJOYHBIX U JIp.)

2. UYepes pa3aensioulylo CTeHKY TEeJI00OMEHHHMKOB, Yallle BCEro, 3MEEBMKOBBIX U «TpyOa B
TpyOe».

4. UnmrocTpaTuBHBbIN MaTepuad: npezentanus Microsoft Power Point.

5. JIuteparypa:

OCHOBHAasA:

1. Vcrenoa, I'. O. DKCTpakIMsUTBIK peNapaTTapablH TEXHOJIOTHsICH [MotiH] : oky Kypamsr / I'. O.
VYcrunosa, A. III. Amupxanosa. - M. : "Jlurreppa", 2019. - 256 c.

2. Manmiep C. H. XuMusUIbIK TEXHOIOTUSIHBIH TIPOLIECTEP] koHe anmaparrapsl : okyisik / C. H. Mantiep,
F. M. XKymanazapoga. - KP bF'M ycrwiaran. - Anmatsr : "bacray", 2018. - 256 6. C

3. Mantnep C. H. Ilpomeccsl u ammaparhl XUMHYECKOW TexHoioruu : yueOuoe mocobue / C. H.
ManTtiep,I”. M. JKymanazapoBa. - MuHucTepcTBo 00pa3oBanus U Hayku PecniyOnuku Ka3zaxcraH. - AnMarsl
: "bacray", 2018. - 256 ¢

4. VYcrenosa, I. O. [IpuMeHeHHE CBEPXKPUTHYCCKON YIIIEKUCIOTHON 3KCTPAKIUK B (papMaleBTHYECKOM
texHoyorun / M-Bo 3apaBooxpanenus PK; Kas. nai. yu-t um. C. [I. Achenauspora Anmatsl : IBepo, 2012.
-100c

5. ApsicranoBa T. A. BHONOTHSIIBIK MaTepHAIIaH SKCTPAKIUS dIici apKbUIbl OKIIAYTaHATHIH YIIbl XKOHE
KYIITI 9CepiIi 3aTTap TONTaphl: XUMHUA-PapManeBTHKAIBIK (aKyabTeTiHiH [V-Kypc cTyAeHTTepiHe apHalFaH
OKy Kypaiiel - Aimartsl : OBepo, 2012

JlomoHuTEILHAS:

6. Mamxkosckuit M.JI. JlekapcTBeHHbIE cpencTBa. Xapskos, - 2008. — Uz, 15.



ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KazakcTaH MeauumHa akaaemusicol» AK AQO «KOxHo-KazaxcTaHcKad MeaUUMHCKas akazemMusa»
Kadenpa «Texnonmorus papmaneBTHIECKOTO MPOU3BOACTBA» 044-48/11
2024-2025
70 ctp. u3 70

el NS

SRl

10.
11.
12.
13.
14.
15.
16.

17.

7. TocymapcrBennas ®apmakomnes: Pecnyonuku Kazaxcran. — tom 1 — Anmarel. — M3narenbckuii
nom: «OKunbex xonpy.— 2008.— 592 c.

8. TocymapcrBennas dapmakomnes Pecnyonuku Kazaxcran. — tom 2. — Anmatel.— M3naTenbckuii
nom: «OKunbex xomnpy.— 2009. — 792 c.

9. CarpiapikoBa b.A. Jlopinepain enaipicTik TexHomorusicel. — Anmarel.— 2011, — 346 6.
10.TopnanoBa b.O. Mammubl 1 aBTOMaThl A (AaCOBKM M YIMAKOBKH JIEKAPCTBEHHBIX (POpM.—
[emvmkenT.— 2003.— 166 c.

DJIeKTPOHHBbIE pecypchbl:

http://www.studmedlib.ru,

JIOT'UH ibragim123, ITAPOJIb Libukmal23

http://lib.ukma.kz

6.KoHTpoOJIbHBbIE BONIPOCHI:

[aiiTe onpeneneHne 1 NOJHYIO XapaKTEPUCTUKY MPOLECCa U3METbYCHUS.

Uro Takoe creneHb U3MENbUEHUS TBEPIbIX Te?

Kak knaccuunupyrores u3mMenpyaronye ycTpoicTBa Mo CTEeNeHU U Coco0y U3MenbyeHus?

Kakue u3menbuuTenn n3pe3pIBaloliero U pacuiInBaoIIEro AecTBUs Bbl 3HaeTe? B Kakux ciydasx
oHH npuMeHstoTcs? KakoB nmpuHIum ux padboTsi?

[Touemy HEOOXOIUMO PACTHTEIBHBIN MaTeprall U3MENIbYaTh 0€3 OcTaTKa?

Kakue MammHbl pa3aBiMBarOIIEro, yIapHOIO U YAAPHO-UCTUPAIOIIErO JAEHCTBUS MPUMEHSIOTCS
JUTISL CPEJTHETO U MENTKOTo nu3MesbueHus1? KakoB ux npuHIum padboTel?

Kakue MammHbl y1apHO-UCTUPAIOLIETO U UCTUPAOIIE-Pa3AaBINBAIOIIErO JEHCTBUS PUMEHSIOTCS
JUIsl TOHKOTO u3MenbueHusi? KakoB npuHuum ux paboTs1?

Kakue MamuHbl yIapHO-UCTUPAIOLIETO AEHCTBUS NPUMEHSIOTCS ISl CBEPXTOHKOIO U3MENbUYEHUS?
KakoB ux npuHuun padotsi?

Kakumu cnocoGamu mpoBOAUTCS pa3JielieHue U3Melb4eHHOro Matepuana Ha ¢pakuun? C kaxkoi
L[eJIbI0 IPUMEHSIETCS pa3jielieHne Ha ppakuuu?

Kakue KOHCTpYKIIMM CHTOBBIX YCTpOHCTB Bbl 3Haere? KakoB mpuHIumm ux pabotsl? OT Kakux
($akTOpOB 3aBUCUT IPOU3BOJUTENBHOCTD CUT?

Kak npoBoauTcs paszneneHue B BOOHOU cpene? B kakux cirydasx?

Ha yem ocHOBaHO pazneneHust U3MebYEHHBIX MaTepHalIOB B TOKE BO3TyXa?

Yro takoe cmemenre? OT KakuX (pPaKTOPOB 3aBUCUT KaueCTBO CMEIIEHHs?

Kakune xoHcTpykiuu cmecuteneid Bbl 3Haere? KakoB mnpuHmun wmx pabotei? [aiite wnx
CPAaBHUTEIBHYIO XapAKTEPUCTUKY: IPEUMYILECTBA U HEJOCTATKH.

Uro Takoe mopomku? [laiiTe wux omnpeseneHune, KiacCHUPUKAUIO U OOIIYI0 TEXHOJOTHYECKYIO
cxeMy. OCOOEHHOCTH MPOU3BO/ICTBA B 3aBO/ICKUX YCIOBHSIX.

Kak npoBoautcs dacoBka u ynmakoBka mopomkoB? Kakue anmmapaTel NpUMEHSIIOTCS ISl 3TOro?
KakoB ux npuHimn padotsi?

Kakue cioxHble MOPOIIKK 3aBOJCKOT0 MPOU3BOACTBa BbI 3HaeTe? KakoBbI MX COCTaB M 4YacTHas
TEXHOJIOTHS?


http://www.studmedlib.ru/
http://lib.ukma.kz/
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Jlexuus Ned

1. Tema:Cymka. Kuneruka cymku. CymuibHble annapatbl M ycTaHOBKU. CrienyanbHbIE BHJIbI
CYLIKH

2.1lesb: O3HOKOMHTDH BBINIAPWBAaHUE, BBHIAPHBIC ammapatsl U ycTaHoBKU. Cymka. CyHmmibHbIC
anmaparbl U yCTaHOBKH.

3. Te3uchl JeKIMN:

5 BeinmapuBanue. BeinapHble anmaparsl 1 yCTaHOBKH.

6. [ToGouHbIe SIBICHUS TP BHIAPUBAHUY H ITYTH UX YCTPAHEHUSI.
7. Teopernueckne OCHOBBI CYLIKH.

8. Cymika TBepAbIx MaTepraioB. KOHBEKTUBHBIE CYIIIKH.

9. KoHTtakTHBIE CyIIKH.

10. CrennanbHbie BUJIBI (CIIOCOOBI) CYIIKH.

Brimapusanue.

BremmapuBanne —3TO mpoliecc mepeBoja B MapooOpa3HOe COCTOSHUE U W YAaJCHHS B BHJE Iapa
HEKOTOPOW 4YacTH PacTBOPUTEINS WM 3KCTPAareHTa U3 KUAKOW Cpelbl NPU MOMOIIY HarpeBaHUs.
[Tap, oOpazyrouieiicst mpu BbIIAPUBAHUM HAJl TOBEPXHOCTHIO HArpeBaeMOM KUJAKOCTU HA3bIBAETCS
BTOPUYHBIM.

BremmapuBanue mupoko mpuMeHsieTcs B (apM IMPOM3BOACTBE IMPH TNOTYYCHHUH SKCTPAKIMOHHBIX
IpenapaToB M3 PaCTUTEIBHOIO, )KMBOTHOI'O U MHUKPOOHOJIOTHYECKOTO CBhIPbsi M MOXET OBITh KaK
OCHOBHOH omepanueil (H-p, TNpU MOIYYEHHHM TYCTBIX AKCTPAKTOB), TaK U IPOMEXKYTOUHOMN
OIepalMeli- B IPOU3BOJCTBE CYXHX IIPENaparoB.

VcenoBusi, Ipu KOTOPBIX INPOMCXOAUT BBbINAPUBAHWE HA IIPAKTUKE, BECbMa DPa3jIvu4Hbl, 4eM H
00yCJI0BIEHO HAJTMYUE OOJBIIOT0 KOJMYECTBA TUMOB M KOHCTPYKLUH BBIAPHBIX alaparos.

B 3aBucumocTH OT CBOMCTB BBIIApUBAEMON KHUAKOCTU (BSI3KOCTH, HAIUYMUS B IKUAKOCTU
TEPMOJIAOUIIBHBIX OMOJIOTMUECKH AKTUBHBIX BEIIECTB, IMPHUPOJbI PACTBOPHUTENS) BbIIApUBAHHE
OCYIIECTBIISIETCS; a) P HOPMAJIBHOM aTMOC(HEPHOM JaBJICHHH; 0) MOJ BaKyyMOM B paloueit
KamMmepe arapara.

. BrinapuBanue npu HOpManbHOM aTMOC(HEPHOM JIaBIEHUU B OTIEJIbHBIX BBIMAPHBIX Yallax
ABJIsI€TCS HanboJiee MPOCThIM CIIOCOOOM, OJTHAKO IMPUMEHSETCS KpaiiHe peaKo, T.K.

- 0Opasyromuiics BTOPUUHBIN Hap 3arps3HAT BO3YX MPOU3BOACTBEHHBIX TOMEIICHUH;

- YIapuBaeMbld BOJHBIM PacTBOP IOJBEPracTCcsl PUCKY IEpPErpeBa HM3-3a BBICOKOW TeMIEPATYpPBI
KUTIEHUSI ¥ JUIUTENbHOCTH Mporiecca. [Ipu 3Tom TepmonaOuibHble BeliecTBa (BUTAMUHBI, TAPMOHBI
U JIp.) MOTYT Pa3IOKUThCS.

. BrinapuBanue oz BakyymMoM (TIpH pa3peskeHUH) MO3BOJISET:

- 3HAYUTEIBHO CHU3UTH TEMIEPATypy KUIICHUS U TapooOpa30BaHus paCTBOPA WM BBITSKKY;
-YMEHBIINTH MPOJOKUTEIBHOCTD BBIITAPUBAHNUE;

- YMEHBIIUTBH PaCcX0/ TOPIOYETO Iapa.

OTU AOCTOMHCTBA MO3BOJISIIOT MPEAYNPEIUTh pa3pyllieHne OMOJIOrMYeCKUX aKTUBHBIX BELIECTB,
T.K. OOBIYHO BBINApPUMBAaHHE BOJHBIX M3BJICUCHHH B BaKyyMHBIX ammaparax MpOBOJAT MpHU
octatounom gasnernu 0,1 Kr/cmM?, 9TO COOTBETCTBYeT Temmeparype okoino 45°C. B HexoTopsIx
ciyyasix JUIs JIETKOJIETYYMX DAacTBOPHUTENECH BbIMapUBaHHE MPOU3BOAUTCS TNpH 0ojiee HU3ZKHX
TEMIIepaTypax.

N3BecTHO, 4TO Ha pA3JIOKEHUE BEIUECTB BIUSAET HE TOJIBKO BBICOKAs TeMIlepaTypa, HO U
IPOJOJDKUTEIBHOCTD BbIMApuBaHuA. JUIA COKpAIEHWS MIUTCIBHOCTH BBIIAPUBAHHUA MOXKHO
IPUMEHHUTH YCTAaHOBKH OOJBIIEH MOIIHOCTH, T.€. 33 CUET MOBBILICHUS TEMIIEPATYPHI.
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T.0., Ha Ka4ecTBO rOTOBOM HPOAYKIMH BIUSIOT 2 OCHOBHBIX (DaKTOpa: CHUKEHHE TeMIIepaTyphbl
BbIIIAPUBAHUS WM TIOBBIIIEHUS MOIIHOCTH BBINIAPHON YCTaHOBKHM. Yaiie Bcero HMAyT HO IyTH
CHIJKEHHSI TeMIIepaTyphl BbIIApUBAHUS, T.K. 3TOT IyTh 00Jie€ SKOHOMHUYEH.

BaxyyM- BBIITapHOM YCTaHOBKH COCTOST U3 CIEAYIOIIMX 3JIEMEHTOB:

a) BaKyyM — BBITIAPHOTO anmapara (MCIapuTes);
0) KoH/I€HCATODA

B) IPMEMHUKOB KOHJICHCATOPA;

') pecuBepa;

1) BAKyyM —Hacoca.

B 3aBucumocTH OT BBINAPHOIrO ammapara BbIIAPHBIE YCTAHOBKU MOTYT ObITh NEPUOAMYECKOTO
NEeNCTBUSL.

B ¢apm npousBoacTBe NpUMEHSIOT, B OCHOBHOM, 2 THIIa BBIIIAPHBIX aIllIapaToB;

a) lllapoBoii BakyyM — BBIIApHOW ammapar ¢ MapoBoil pyOamkol Juist IpocToro (OAHOKPATHOIO)
yIapuBaHUE;
6) TpyOuarsle BakyyM — BbIIIapHbIE allllapaThl, /1€ HOBEPXHOCTh HArPEBA COCTOUT U3 TPYOOK.

B TunoBoii BakyymM — BBIIAPHOW YCTAHOBKE yIApWBAaeMbIil pacTBOpP B LIAPOBOM BaKyyMe-
BBIIAPHOM ammapare ¢ MapoBOM «pyOamikoi» HarpeBaeTcss M KUIIMT. Bropuunslii nap
OCBOOOXKIAeTCsS OT OpBI3T KUAKOCTH TPH TMOMOMIM OTOOWHHUKOB W TO XOOOTY IOCTymaer
IOCTYIAET B MOBEPXHOCTHBIN MPOTUBOTOYHBIN KOHIEHCATOP TPYOUaThIii MM 3MEEBUKOBBIN. 3/1€Ch
OH KOHJICHCHUPYETCS U MOCTYyNarT B NpUEeMHHUK. HeckOHAEHCUpOBaBIIKMECS Maphl 4epe3 pecuBep
NIOMAJAI0T B IPOMEXYTOUHBIM IPUEMHUK. BakyyM-Hacoc co31aeT pa3psikKeHHE BO BCEH BBITAPHOMN
YCTaHOBKE.

Ecnu ynapuBaeTcs BojiHasi BBITSKKA, TO OOBIYHO UCTIOJIb3YIOT KOHJIEHCATOPHI CMEILICHHS.

JlocTOMHCTBA MIAPOBOr0 BaKyyM-BbIIIAPHOTO arapaTa — IpOCTOTa OOCITyKUBaHHUSL.

Henocratku; a) Hu3kas cBOOOAHAs LUPKYJSANMS yHapuBaeMOW JKUAKOCTH; ©) OINAacHOCTh
NeperpeBa; B) HU3Kask IPOU3BOAUTEIbHOCTb.

b. KoHcrpykiuu TpyOuaThix BakyyM- BbimapHbIX ammnapaToB(TBBA) ornuuarorcss GonbmmMmu

pazHooOpa3ueM, B OCHOBHOM, C BEPTUKAJIbHBIMU TPYOKaMH, H-p: @) C €CTECTBEHHOM LUPKYIISIUEH
AKHUJIKOCTH; 0) C MPUHYAUTENBHOM  ; B) IJICHOYHbIE anmapaThl.
TBBA c ecrecTBeHHOH UPKYISIIMEH KUIKOCTH MPEACTABIsAET OO0 MUINHIAPUYECKUHN KOPITYC, B
HIDKHEH 4yacTu KoToporo Ha paccrosHuu 0,75-1,5M npyr oT apyra pacronoXeHbl jJBe TpyOHbIE
pEIIeTKH, B OTBEPCTUSAX KOTOPBIX BCTaBlieHBI TpyOku 50-75MM. DTa yacTh ammapara Ha3blBaeTcs
rpetoniel kamepoii. B ee mientpe pacnonoxena Tpyda S00MM — nupKynsiuonHas. BeimapuBaemas
KUIKOCTh Y€pe3 HWKHUU INTYLEP MOCTyNAaeT B ammapar, 3alojHSeT BCE MPOCTPAHCTBO IO
HIDKHEH peleTkod U Bce TPYOKH 10 HEKOTOPOH BBICOTHI, B T.Y. M LUPKYISIHOHHYIO TpyOy. B
TOHKHX TPYyOKax J>XHIKOCTh OBICTPO 3aKHMAeT, 00pa3ys MapOXUIKOCTHYIO IMYIbCHIO, KOTOpas
ycTpemysieTcss BBEPX U C CHIJIOM BbIOpachIBaeTCs B IMPOCTPAHCTBO HAJ BEpPXHEH pEIIEeTKOM.
Kamnenbky >KUIKOCTH W3 BTOPUYHOTO Iapa C MOMOUIbI0 OpbI3roOTOOHHUKA OTIENSIOTCS U CTEKalo
0 IMPKYISLUOHHOW TpyOe BHH3, a BTOPUYHBIH Map — KOHAeHcaTop uepe3 xobor. T.o.
HUPKYJISIUOHHAs Tpyba oOecreurnBaeT KpyroBOpOT YHapUBaeMOW KHAKOCTU.  YHapeHHas
XKHUJIKOCTh CIIMBaeTcsi depe3 OOKOBOW mITynep B BepxHeld wactu ammapara. TBBA BbironHo
OTIIMYAeTCs LIAPOBBIX OOJBIIEH [OBEPXHOCTHIO HarpeBa, 4YTo oOO0ecrneunBaeT OBICTPOTY
BbIIIApUBaHUS.

[[Iupoko ucnonb3ytorcss TBBA ¢ BBIHOCHBIM BEPTHUKAIBHBIM KUMSTHIBHUKOM. OH MO3BOJSET
YCWJIUTh €CTECTBEHHYIO LHPKYJSLHIO YINapuBAaeMOW >KMJIKOCTH, KOTOpas IO LHUPKYJSILIMOHHOM
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TpyOe BO3BpallaeTcsi B KUISATWIBHUK. ODTH YCTAHOBKHM BBICOKOIIPOM3BOAUTEINIBHBI, YIOOHBI B
AKCIUTyaTallui U PEMOHTE.

B TBBA c¢ npuHyauTenbHON UMPKYJIALMEH YINapUBaeMOW >KUAKOCTH YACTUYHO YIapeHHas
XKHUJIKOCTh C TOMOIIBIO HAcOCa BO3BPAIIACTCS MO IHUPKYISMUOHHOW TpyOe B KHUISATHIBHHK.
CkopocTh TpOXOXKIeHuss B TpyOax paBHa 1,5-3,5M/c mpu 3TOM KOADDHUIMEHT TEMI0O0TIAYH
HOBBIIIIAETCA B 3 pa3a, HO CaMH YCTaHOBKH CJIOXKHBI M 00CTY)KMUBaHUH.

Jlnst TepmostabuibHbIX BemectB u3 TBBA 1enecoo0pa3Ho MPUMEHHTH IJICHOYHBIC BBITIAPHBIC
anmnaparbl ¢ €CTECTBEHHOM LUPKYJISALUEH JKUIKOCTH, €ro Iperolias KaMepa COCTOMT W3 TOHKUX
TpyOOK BBICOTOM 6-9M. YmapuBaemast )KMJIKOCTb B TpyOax BCKMIIAET U M3-3a 00pa3yrolierocs napa
pa3MbIBaeTCsl BHYTPU TPYOKM TOHKOM IUleHKOW. Ilpu 3TOM mnpoucxoauT BechbMa 3HEPIUYHOE
UCIIApEHHUE U JKUIKOCTb  HE I[IOJBEpraercs UINTEIbHOMY HarpeBaHuio. Takue amnmaparbl
UCTIONB3YIOT TAK)Ke ISl CHIIBHO TIEHSIIMXCS )KUAKOCTEH, OoraThix carmoHMHaMU. HemocTaTku Takux
anmnaparoB: 3HAYMTENIbHAs BBICOTA ammapara 3aTpyAHSET PEryJupoBKYy IIpoLecca BbIIIApUBaHUSA,
OUYHCTKY U PEMOHT.

MHoOrokpaTHoe BbIIIApUBaHME.

CyIIHOCTb €ro COCTOMT B TOM, YTO BTOPHYHBIN nap, oOpasyromuiics B | BelmapHOM amnmapare,
IOCTynaeT B KadecTse rperowmero napa Bo Il anmapar, a Bropuunslii map w3 Il anmapara — B
rperomyro kamepy III annapara.

PotopHble ucnaputenn wWin LEHTPOOEXKHbIE POTOpPHO- IJIeHOuYHble BBA mnpumenstorcs ans
OBICTPOrO Y HENPEPHIBHOTO yMapHBaHUS PACTBOPOB TEPMOJAOUIBHBIX BELIECTB IpPH INTyOOKOM
BaKkyyMe M HM3KOi Temmepatype (+35;+45°C) Bmmoth 10 06pa3soBaHHSA CYXHX  IpPOIYKTOB
(macna,iunuasl). H-p, 1meHTpoOexHbI poTOpHO-TUIEHOUHBIM ammnapar «LlenTpurepm» QupMbl
«Anbda JlaBamp» (IlIBenms) mo3BoNsSE€T 3a HECKOJIBKO CEKYHJ  CKOHLEHTPHUPOBATb pP-pbl
BUTaMUHOB, TOPMOHOB, IPOTENHOB, IJ1a3Mbl KPOBH, JK€JIaTHHA U JIp.

Anmnapar «lleHTpurepmM» COCTOMT U3 TermiooOMeHHHKa (1), mpezacroBistoniero coboil 60k
NOJIBIX Tpapenok (2), Bpamaroumxcsd Ha oobeM mosioM Bany(6) ¢ yactoroit 500-600 o6/mMuH.
BeimapuBaemsblii pacTBop uepe3 TpyOy (4) momaercss Ha BHYTPEHEIO MOBEPXHOCTh TapejioK M
pacnpenensercs TOHKUM ciioeM He 6onee 0,1Mm. I'peromuii map no Bamy(6) mocTymnaer H napaByro
pyOalKy, OKpYKarollylo OJOK KOHHYECKHX TapejoK, W Ha HapyXHYI0 MOBEPXHOCTb TapesoK.
VYnapeHblii pacTBOp BBIBOAMUTCA 110 HANOpHON TpyOe depe3 Bepx ammapaTa, a BTOPUYHBIA map-
OTBOAUTCS B KoHAeHcaTop. IIpousBogurensHocTs anmnapaTta ot 800 no 2500 kr/gac BelmapeHOH
BOJIBI TIpH Temmeparype 35-50°C.

[ToGouHble sIBIEHUS NIPH BBITAPUBAHUH.

OOpa3zoBaHue TEHBI XapaKTepHO JJIs BBITSKEK, COJAEpXKAllWX CalMOHHHBI, OCOOEHO Mpu
BBIMIAPUBAHUU TMOJ BakyyMmMoM. Ilpu sToM cozmaercs yrposa mnepeOpOCKM — KHJIKOCTH B
KoHAeHcaTop. CylecTBYIOT ClIeyIolne MyTH YCTPAaHEHUsI BCIICHUBAHMUSL:

1. YBenuueHus: NIpoCTPaHCTBA HaJl KUAKOCTBIO, T.€. NCII0JIb30BAHNE IUIEHOYHBIX allllapaToB;

2. TmarenbHOe GUIBTPOBaHUE MEPE]] YITAPUBAHUEM;

3. Vcnonp3oBaHue NUIEMOB (KOJIMIAKOB), OTPAXKAIOIIKX TEHY IPH yAape;

4. [leprognueckuii BOyck Bo3Ayxa (3TOT cmoco0 HE MNPUMEHHM sl AKCTPAKTOB, T.K.

IPOMCXOIUT UX 3arpsA3HEHUE UM OKUCIIEHHE OMOJIOIMYeCKH aKTUBHBIX BEIECTB.
Bpe3royHoc — MoOeT OBITh BbI3BaH OOJBIIONW CKOPOCTHIO JBM)KEHHUS BTOPUYHOTO Tapa. s
IpeOTBpalIeHus OpBI3rOyHOCA MPEeITPUHUMACTCS;
1. YMeHbIIIeHHE CKOPOCTh Tapa;
2. VYcTaHoBKa B BEpXHEH Kamepe ucnapuTeliss OppI3srooTO0MHUKOB;
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3. VYcTaHoBka JIOBYHICK paBHH‘IHOﬁ KOHCTPYKIIMH MCXKY UCIIapUTECICM U KOHOACHCATOPOM.

OO0pa3oBanue HaKUMK (MHKPYCTAIs) MPOUCXOIUT M3-3a CHIDKEHHSI PAaCTBOPUMOCTH HEKOTOPBIX
BEIIECTB C MOBBIIEHHEM Temieparypbl. OOpa3yroluiicss 0caJloK Ha IIOBEPXHOCTH HarpeBa
YMEHbBILIAET TEIUIOOTAAauyy W CHI)KAeT IPOM3BOAUTENBHOCTh amnmapara. [[nsi npepoTBpallieHus
9TOrO SIBJICHMA: B TpyOuaThIX ammaparax YCWIMBAIOT LUPKYJSALUIO; B IIAPOBBIX almaparax
UCTIONB3YIOT Memanku. Ilociae pa®oThl ammapar Kaxablid pa3 HYXKHO YHCTHTh OT HAaKUIHU
MEXaHUYECKUM U XMMUYECKMMHU METO/IaMHU.

Cymika.

Cymkoil Ha3bIBaeTCsl MPOLIECC yNAJIEHUs BIard U3 TBEPIbIX U KUJIKUX MATEPUATIOB C LENbIO
MIOJIyYEHUS TBEPJIOTO CHIITYUYETO BEIIECTBA.

Cymka dyacto sBIseTCs 3aBepLIaloOlledl TEXHOJIOrMYecKoW omepauueidl (CyXue 53KCTpaKThl),
ONpPENEIAIEH KAadyeCTBO TOTOBOM IPOAYKIMHM, HWIM IHPOMEKYTOYHOM, HO OTBETCTBEHHOU
onepauuedl (rpaHyJupoBaHME€ U Jp), IO3TOMY CyLIKa JOJDKHA THPOBOAMTCA IO CTPOro
YCTaHOBJIECHHOMY PEXHUMY B Ka)J1I0M KOHKPETHOM Cllydae.

TeopeTnueckre OCHOBBI CYILKH.

[Ipouecc cymku TBEpIbIX MaTepuaioB B 3HAYUTENILHON CTENEHU 3aBUCUT OT XapakTepa CBS3U
yJaseMOM Biaru ¢ MaTepUajioM.

CymecTBYIOT cieayromue GOpMBbI CBSI3U BIIATH C MATEPUATIOM:

a) XUMHUYECKasi CBA3b, T.€. KPUCTANIM3ALMOHHAs ¥ TMIpaTHas BOJAA, KOTOpas He yJaysercs Impu
CYIIKE, €€ yAaJleHue BO3MOKHO JIUIIb ITPU MPOKATUBAHUE;

0) ¢usuko-xumuyeckas, T.e. BHYTPUKIIETOUYHAs, aJCOPOIMOHHO-CBA3aHHAs, OCMOTHYECKasi Bjara
HaOyXaHUs, CTPYKTypHas Bjara;

B) MEXaHUYECKH yJIep>KUBaeMas, T.€. IOBEPXHOCTHAsI BJlara Makpo 1 MUKPOKAITUIIJISIPOB.

Brnaroconep:kanueM Marepuana Ha3bIBalOT KOJIMYECTBO BJIArd Ha aOCOJIIOTHO CyXO€ BEIECTBO,
€ro pa3MEepHOCTh: KI' BJIaru/Kr MaTepHuasa.

Bnara, ynansemas u3 marepuaiia myTeM TEIJIOBOM CYIIKH, Ha3biBaeTcsi cBoOOAHOMU. [Tpu cymike
TBEPJIbIX MaTepHaIoB OOBIYHO YAAISIOT KaOIWUISIPHYIO M BHYTPHUKJIETOUHYIO Biary (U3 MaTepuana
C KJETOYHOH CTPYKTypoOil), a TakKe BJary M3 Makpo U MHUKpPO-KanwuisipoB (amopdHble U
KpPHUCTaJNINYECKUE BEIECTBA).

HezaBucumo OT xapakTepa CBsI3W Biary, IPOYHO CBSI3aHHYIO C MaTepuajoM, HAa3bIBAIOT
rurpockonuyeckoi. IIpu 3HAYUTETPHOM YBEIMYEHMM TEM-pbl BO3AYyXa W CHWKEHHH U €ro
OTHOCHUTEJIbHOM BIaKHOCTU MOKHO YJIaJIUTh HEKOTOPYIO YacTh TMIPOCKOMMYECKON Bjaru, 0JIHaKo
MOJTHOCTBIO OHA HE MOXKET OBbITh y/laJIeHa .

OCHOBHBIM CYIIMJIBHBIM areHTOM BO BCEX THIIAX CYIIMJIOK SIBJISIETCS BO3IYX, T.K. OH SIBJISIETCS HE
TOJILKO TOPSYMM TEIUIOHOCHUTENIEM (B BO3IYLIHBIX CYIIMJIKAX), HO U CPEIOil, B KOTOPYIO MEPEXOAUT
Biara. OmHaKo CHOCOOHOCTh BO3/yXa HACBIIAeTCs Biarol HebecmpenenbHA W ONpeAenseTcs
CJICAYIOIIMMHU TapaMeTpaMu:

- a0COIMIOTHAS BJIAKHOCTE,

- OTHOCHUTEIIbHAs BJIaKHOCTh, KOTOPAasi XapaKTepPU3YyeT CTENEeHb HACHIIIEHUs BO3ayXa Biaroi (),
CIOCOOHOCTH BO3/TyXa IMOTJIONIATh Mapkl Biaru (B %);

- BJIAr0co/iepKaHue;

- TEIUIOCOIepKaHue.

Kuneruka cymku.

Iporece cymiku BeipaxkaeTcst ypaBHeHuem maccorepenaun: W=KF(Pm-Pg), rae
W — xon-Bo McniapuBLIeiics BIary;
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K — ko3¢ macconepenaun;

F — moBepxuOCTh paznena das;

Pm-Ps— mapumanbHOe naBieHHe @apoB — BIard y IOBEPXHOCTH MaTrepuana M B BO3JyXe
COOTBETCTBEHHO.

ITpu Pm=Ps- HacTynaeTr paBHOBecHe U IPOLECC CYIIKH ITPEKPAIIAeTCsl.

[Ipomiecc cymku MoOKeT OBITh HM300pakeH B BHJE KpPUBOM,
COCTOALIEH U3 HECKOJIBKUX OTPE3KOB :

JC — nepuon nmporpesa Marepuaa;

CA - T1OCTOSHHOH CKOpOCTH CYIIKH, KOTJa yJajisercsi CBOOO/AHAs Bilara 3a CYeT BHEIIHEH
¢ y3un; 1 THTEHCUBHOU BHYTp. Auddy3un;

AF- nepuos paBHOMEpPHO MOJIAIOIIEN CKOPOCTH CYILKH, KOTAa 3aMeAJIsieTCs BHYTpeHHAA AU Py3us,
T.K BBIXOJ BJIard U3 IIyOOKUX CIIOEB MaTepUaia Ha MOBEPXHOCTh3ATPYy/THEH.

FB- nepron HepaBHOMEpHO Majarolieil CKOPOCTH CYLIKH, YAAIseTCss BHYTPUKIETOYHAs Biara.

[TpomOIKUTENTPHOCTh CYIIKH W €€ TPOM3BOJUTEIBHOCTh 3aBUCAT OT CKOPOCTH cymkd. Ha
CKOPOCTb CYIIKH BIUSIOT Cleaytole (hakTophl:

[Tpupona BeICymMBaeMoro MaTepuaia (CTpyKTypa, XapakTep CBSI3U C BJIarou u Jip.);
OO11ast MOBEpXHOCTh MaTepHUaa;

TonmuHa cios;

BrnaxxHocTs, TeMnepaTypa U CKOPOCTb JABUYKEHHSI BO3YyXa;

KonnyectBo Bnaru, moasnexarniee yaJieHuIo;

VHTEeHCUBHOCTD NepeMENINBaHHUS.

TI/IHH CYLIMJIOK U CIIOCOOBI CYIIKH.

Cymmiky 1o crnocoOy CylKd Jensrcs Ha:

1. KoHTakTHBIE, B HUX HarpeBaHue BIQXKHOTO MaTepHalia OCYIIECTBIISIETCS TEIUIOHOCHUTENIEM
yepe3 CTEHKY, MPOBOISAILYIO TEIUIO;

2. Bo3aymiHble 1 KOHBEKTHBHBIE, B HUX CYIIKa OCYIIECTBIISIETCS MTyTEM HENOCPEICTBEHHOTO
COIIPEKACHOBEHUS BIIAXKHBIX MAaTEPHAJIOB C TOPSYMM I'a30BbIM TEIUIOHOCUTENIEM (BO3TyXOM)

3. Crnennanbabie cymmiky (¢ momornisio MK-mydeld, TOKOB BRICOKOW YaCTOThI, BO3TOHKOW MO
rJ1yOOKUM BaKyyMOM H JIp)

Jlnst “HTEHCUUKAIIMH TIpOIecca CYIIKA NPUMEHSIOT pPa3iIMYHbIe TEXHOJOTHUYECKUE TPHUEMBI:
pacIblIeHHe, IICEBOKIKEHUE, YIbTPa3BYK, U JP.

KonBekTHBHBIE (BO3IYIIHBIE) CYIIUIKH.

[IpocTedimMMu  BO3AYIIHBIMM CYUIMJIKaMHU SIBIISIOTCS IIKaQHBIE M KaMEpHbIE CYIIHIKH,
UMEIOIINE OJIHY WJIM HECKOJBKO KaMep C TOJKaMH, Ha KOTOPHIX YCTaHABJIMBACTCS TPOTUBHU C
BBICYIIMBAaeMbIM MaTepuasioM. CyIlKa B HUX MIPOUCXOJUT HEPABHOMEPHO U JIOJNTO, a MIPU 3arpy3ke
MPOMCXOTUT MOTEPH TeTIIa
A) B BO3AYIHO-UMPKYISALHMOHHBIX M MHOTO KaMEpHBIX CYIIWIKaX C [PUHYIUTEIbHOU
UPKYISIIUAEH BO3JyXa WCHOJB3YIOTCS TaKXKe IPOMEXYTOUYHBIH MOJOTPEB BO3IyXa IS
oOecrieyeHus 0ojiee paBHOMEPHOTO M MSTKOTO peXHMMa CYIIKM MaTepHaja U CHWKEHHS pacxoja
BO3/yXa U TeIua.

B) neHTOoUHBIE CYIIMIKU MPEICTABIAIOT CO00 OECKOHEUHYIO JICHTY U3 METAJUINYECKON CeTKU WM
TKaHU. OTH CYIIWIKH MOTYT OBITh TPSIMOTOYHBIMH HWJIM TPOTUBOTOYHBIMH; OJHOSPYCHBIE H
MHOTOSIpYCHBIC. B OZHOJIGHTOYHBIX CYIIMJIKAaX MaTepuaia He MEpEeMEIINBACTCA, MO3TOMY Yalle
INPUMEHSIOTCSI MHOTOSPYCHBIE, MEXIYy sSpycaMH MOTYT JONOJHHUTEIbHO YCTaHABJIMBAThHCS
Kajopudepsl, BO31yX ABHKETCS MPOTUBOTOKOM. BhICyInBaeMblil MaTtepual, mepechnasch ¢ JICHTHI

oukrwdE
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Ha JICHTY, [EPEMEIINBACTCs, Pa3phIXJISIETC M Jydllle KOHTAaKTUPYET C TOpsSYMM BO3AYyXOM, 4YTO
YCKOpPSIET MPOLECC CYIIKH.

JIy1st CyIIKK PacTUTENILHOTO ChIPhs TpUMeHsOT JieHTouHbIe cymmiku CITK =30 u CITK=45 (30 u

45 M? npu IMHE TeHTH 5 M 1 mupuHe 1,25 M)
B) CYIIWJIKU KC (B KUIIALIEM W MICEBAO0KUKECHHOM cioe
) LIHMPOKO NPUMEHSIOTCS B (dapM TNPOU3BOJACTBE, OCOOCHHO TpPH TIOJy4YeHHH TabJIeToK,
MUKpokaricyn u Jp. cymmiaku KC cpaBHUTENbHO NpocThl IO ycTpoiicTBy. Ilpu 3Tom cnocobe
CYLIKE OCYLIECTBIIIETCS MHTEHCUBHOE IIEpEMEIEHUE  MaTepuaia, I[POUCXOAUT  ObICTpoe
BbIpaBHMBAHHUE TEMIIEpAaTyp TBEPIbIX 4YacTUL[ M CYHIMJIBHOIO areHTa, a TakkKe JOCTUIaeT
MHTECHCUBHBIN TEIJIO U MaCCOOOMEH MEXIy TBEpAOH M ra30Boi (pazaMu, B pe3ysbTaTe 4ero Cyuka
3akaH4yMBaercs 3a 15 muH. [Ipolecc MOXKET OCYIIECTBIATHCA B ammaparax MNEPUOAUYECKOrO U
HETPEPBIBHOTO JACHCTBHS (a3po(OHTaHHAS CYIINIIKA).

[TpunnunuansHas cxema cymku B anmnapate KC HempepbIBHOrO JeicTBUS NIpeACTaBiIeHAa Ha
ciaiizie. YCTaHOBKa COCTOUT M3 HWJIMHAPUYECKON CYIIMIBHON KaMepbl, BEHTUIIATOpA, Kanopudepa,
3arpy304Horo OyHKepa cO LIHEKOM, COOpPHMKA BBICYILIEHHOI'O MaTepuana, LHUKJIOHA U PYKaBHOIO
¢unbTpa.

[') B cymmikax ¢ BUOPOKHIISIIIUM CJIOEM CYIIMJIbHBIA areHT (BO3AyX) MOJAETCS HMMITYJIbCaMH
(MepuoIuYecKu).

) nns uTeHcudukanuy cymky B annaparax KC nHoraa ucnonb3yeTcs yJlbTpa3ByK C 4acTOTOH 6-
8 KI'll — akyctuueckue cymmiaku KC. YnbpTpazByk reHepUpyroT 2 CUPEHbI, YCTAHOBJICHHBIE BHU3Y
Y BBEPXY ammapara.

Henocratku: cymmnku KC Henpurogsl Ais JIETKOOKHMCISIONIMXCS BELIECTB; MAaTE€pHAalIOB,
TPYAHO NOJJAIOUIMXCS IICEBAOOKMKEHUIO M JIETKO HCTHPAKOIIUXCS, T.K. B 9TOM CIIy4ae pPE3KO
YBEJIMYUAETCS] YHOC TBEP/AbIX YaCTHII.

E) PacnbuinrenbHas cylika MO3BOJISIET BBICYIIMBATH BEIECTBA HEMOCPEJICTBEHHO M3 PacTBOPOB,
MUHYs ONEpPALMIO CTYILEHUs (BblapuBaHus). PacribuieHHbIE KanelbKu KUJIKOCTH AuamerpoM 10-
50 mxm 3a 0,01-0,04 cex. nmpeBpamaroTcs B CyXxHe YaCTMUYKU MO3TOMY ATOT CHOCOO MOKET OBITH
MCIIOJIb30BaH JJIsi OBICTPOrO BBIIAPUBAHUS U CYIIKH TEPMOIAOMIBHBIX OMOJOTMYECKU AKTHUBHBIX
BEIIECTB W3 BBITSDKEK ( B IMPOM3BOJACTBE CYXUX SKCTPAKTOB, OpPraHONpenapaToB, Haxke [Uis
M3TOTOBJIEHUSI CYyXOT'0 MOJIOKA, paCTBOPUMOTo Ko(e, yast U SMYHOIro MOPOIIKa, aKIUH U Ap.).

[Ipu 5TOM BBICYIIEHHBI MaTepual He TpeOyeT aanbHeWliero usMenpdyeHus. HenocraTku:
BBICYIIEHHBI MaTepuai IMOJIy4aeTcss TMIPOCKOMUYHBIM, amnmnapaT T'POMO3JKHUM, MPOLECC CYIIKU
YHEPrOEMKH.

B ¢apm npousBojacTBe wHallle HCHOJB3YIOTCS PACHBbUIMTENbHbIE CYIIMIKU C LEHTPOOSKHBIMU
pacIbUTUTENAMH- TUCKAaMH, BpaIlaloUMMHCcs co ckopocThio 10 20000 o6/mMuH. brnaronaps stomy
nojiaBaeMasi Ha CYIIKY KHJIKOCTb pPAacIbUIIETCS /10 COCTOSHMS TyMmaHa. Bo3ayx B kanmopudepe
Harpesaetcs 10 150-200°C, omHako meperpes MaTepuana HCKIIOUAETCA M3-32 KPATKOBPEMEHHOCTH
KOHTaKTa U MHTEHCUBHOCTU HcHapeHus. Bolcoxmmii mMaTepuan cpasy e yaaisercs u3 paboueit
30HbI. TOHYalIIMe YacTUIBl BHICYIIEHHOI'O MaTepuaia yIep>KUBAIOTCS B pyKax (QHIbTpa U B
IUKJIOHE. BhICylIEHHBIH NPOAYKT HEMEUIEHHO (acyroT B HEOONIbIINE IMJIOTHO 3aKPHIBAIOLIUECS
0aHKH, 4TOOBI HE OTCHIPEBAIIH.

KoOHTaKkTHBIE CYIIMIIKH.

Kak 0bU10 cKka3aHO paHee, B KOHTAKTHBIX CYIIWJIKAaX TEIJIO MepelaeTcsl Yepe3 CTEHKY, MOITOMY
UX palMOHAJIbHEE HCIOJIb30BaTh AJIS MPEABAPUTEIBHO CTYLIECHHBIX BBITSXKEK, YTOOBI COXPAaHUTh
BpeMs CYIIKH M N30€XaTh OMACHOCTH Neperpena.



ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KazakcTaH MeauumHa akaaemusicol» AK AQO «KOxHo-KazaxcTaHcKad MeaUUMHCKas akazemMusa»
Kadenpa «Texnonmorus papmaneBTHIECKOTO MPOU3BOACTBA» 044-48/11
2024-2025
70 ctp. u3 70

KoOHTaKTHBIE CYIINIKY AEIATCS Ha:
A) mepeoAndecKoro AeHCTBH (BaKyyM — CYIIHIIbHBIC IIKA(bI);
b) HenpepbIBHOrO JeiicTBUS (BaJIbLIOBAaHHBIE BAKYyyM- CYLIMIIKH).

Hcnonp30BaHne BakyyMa B 9THUX CYLIMJIKaX UMEET psAJl IPEUMYILECTB:

- CyILIKa IPOUCXOAUT IIPU NOHMKEHHOW TEMIIEPAType, YTO NIPEAOXPAHAET MaTepraia OT Ieperpesa;
- CyIIKa MPOTEKaET OTHOCUTEIBHO OBICTPO;

- UCHIApSAIOLIAsICs )KUIKOCTh (€CIIM OHA MPEJCTABISAET LIEHHOCTh) MOKET ObITh COOpaHa ¢ MOMOIIbIO
KOHJIEHCATOPa;

- BBICYIUMBAaEMBbI Marepuajl IIOJBEPracTcsi MEHBIIEMY 3arpsA3HCHHIO M OKHCJICHHMIO, 4YeM B
BO3/YILIHBIX CYIIMJIKAX.

A) Bakyym —cymmibHble MIKadbl HMEIOT IOJIble, TPEIOIMEecs] MapoM IOJKH, Ha KOTOphIE
YCTAaHABJIMBAIOTCS MPOTHBHH C YHNApEHHOW TyCTOW Maccoi. 3aKpbIThli ImKad mpeaBapUTEIbHO
TIPOrpeBaloT, MpU 3TOM Temmeparypa IimMT gocturaer 90-95°C, mocie ycTaHOBKM HAa TONKH
NPOTHBHEH, MIKa( TepPMETUYHO 3aKPHIBAIOT M BKJIIOYAIOT BaKyyM-Hacoc. J[MMTeNnbHO CyMmIKH B
BaKyyMHBIX Ikadax cocTapiseT okono 4 gacos mpu 30-60°C. Bo Bpems CymKH oTcoc BO3AyXa
(BKJIIOYEHHE BaKyyMa) MPHUBOJUT K BCIIEHUBAHUIO T'YCTBIX PACTUTENBHBIX IKCTPAKTOB, KOTOpPHIE
1OCJA€ CYHIKM IMPEBPAIlAIOTCS B MYHMIMCTHIA MOpOIIOK. OOBIYHO 3TH CYHIMJIKM HPUMEHSIOTCS B
MaJIOTOHHaKHOM ITPOU3BO/ICTBE.

b) BasblOBBIE BakyyM CYHIMIKA MOXHO HCIOJNb30BaTh JJIS CYIIKM JKUAKUX, TYCTBIX U
nacTooOpa3HbIX MarepuasioB. OHU TNpEACTaBISAIOT COOOW JBa OJUHAKOBBIX (WM JBa Pa3HBIX:
OCHOBHOM M BCIIOMOTATEIbHBIN) MOJIBIX MEAJICHHO BPALIAIOIIUXCs Baja, 000rpeBaeMbIX MapoM WU
ropssyer BOJOW WM3HYTpHU. Basblbl HAXOAATCS B TE€PMETHYHO 3aKPBIBAIOLICICS Kamepe, THe C
MOMOIIBIO BaKyyMa Hacoca U TeMIepaTypa U BaJbIOB PEryJlHupyeTcs TaKuM 00pa3oM, YTO TOHKUH
ciol crymeHHoH BBITSDKKH (0T 0,1 10 1MM) BBICBIXaeT 3a HEMOJIHBIN 000poT Banbla (OapabaHa) u
CHMMAaeTCsl C Bajblla C IOMOIIBIO ckpeOka. Cymika JUINTCS OKOJIO 8 CeK., MPOM3BOAUTENBHOCTD 40-
50 xr/m? B uac.

CrnennanbHble BUABI CYLIKH.

1. Cymka UK-nyuamu. Ilpu BosnetictBuem UK-nyueit ¢ manunoit Bomubel 0,76 mo 400 Mxm
JocTuraercs Oojee ObICTpas CylIKa TBEPAOTO Marepuana, IOJaBaeMblM TOHKHM CJO€M Ha
OECKOHEUYHYIO JICHTY, JBHXKYLIYIOCS IOJ JaMIlaMH C OTpakaTelbHbIMU pediiexTopamu. OgHaKo
ATOT CIIOCOO MMEET HEIOCTaTKN- HEPAaBHOMEPHOCTh HarpeBa Marepuaia, 00IbIION pacxo/] SHEPTHH,
MOATOMY 3TOT CIOCco0 B (papM MPOU3BOICTBE MOYTH HE IPUMEHSETCS.

2. Cymka I1BY sBnsercs BechbMa NepCcneKTUBHOM i (apm mpousBojacTBa. B ee ocHoBe
JCKUT TPUHIMN JUAIEKTPUUYECKOTO HarpeBaHUs, 3aKJIIOYAIOUIUIiCs B CBOICTBE MOJEKYI
JUDJIEKTPUKA TOJISAPU30BATBCA MOJ ACUCTBUEM 3JIEKTpUYECKOro mojis. CKOpocTh MOJISpHU3aLMH
MOJIEKYJI 3aBUCHUT OT TOr0, KaK 4YacTO JJIEKTPUYECKOE TIO0Je MEHSeT CBOE HalpaBlieHHE Ha
IpSAMONPOTUBONONOKHOE. [Ipr HEOONBIINX YacTOTaX HEBEIMKO M YUCIIO MOBOPOTOB MOJIEKYN B
eauHuny BpeMeHd. C yBelMYeHHEM YacTOThl TOKa BO3PAcTaeT YHUCIO MOBOPOTOB  MOJIEKYJ
(gacTuIr), KOTOPBIE COMPOBOXKAAIOTCS BHYTPEHHUM M BHEITHUM TpeHueM. [1pu 3Tom snextpudeckas
SHeprus npeodpasyercs B TEIIOBYIO.

IIpumensas 1IBU ynaercda ypganurhs Biary Ipd CPaBHUTEIBHO HU3KOW TEMIIEpaType, MPOLECC
CYILIKH UJIET OBICTPO U PaBHOMEPHO I10 Bcel ToNIMHE (0AHOBPEMEHHO) MaTepuana. Hemocratok —
TpeOyeTcst GONBIION PACXO0/T AIEKTPOIHEPTUH.

3. CopOumonnas cymka. [Ipu 3ToM crocobe ynaneHus Bard MpoOUCXOAUT Oe3 MOoIBOjIa Teria
3a cyeT ee moroeHus copoenTom. Yare Bcero B KauecTBe COpOCHTA UCTIONB3YETCsl CHITMKAreib -
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00e3BOKEHHBIN M IIPOKAIECHHBIN Telb KpeMHEBO# kucaoThl (SiO2 NH20), obmagaromuii BEICOKMMU
a/ICOpPOIIMOHHBIME  CBOMCTBaMHU. Bo3ayx monorpeBaercst B Kanopudepe U IMPOMyCKaeTcsl uepes
CUWJIMKArejabHyl0 KOJIOHKY, OTTyJa B COBEPLIEHHO CYXOM COCTOSIHUU IOCTYIaeT B CYIIMJIbHYIO
KaMepy C BIQKHBIM MaTePUAIOM. Y BIKHUBIIUICS BO3yX HAIMPABISACTCS ONSATHh B CUIMKAreIbHYIO
KOJIOHKY U TOclie MoJorpeBa B Kajopudepe BHOBb BO3BpallaeTcs B CyHImiKy. Takum oOpa3zom
CO3/1aeTCs HETpepbIBHAS IMUPKYIALUS CYyXOro Harperoro BO3ayxXa, 00ECHEeYMBAIOIIETO OBICTPYIO
CylIKy Marepuaia (B TeueHue 1-2 yacoB). YCTaHOBKAa COCTOUT M3 2X CHIIMKOTEIBHBIX KOJOHOK,
9T00BI 00€3BOKMBAaHNE BO3/yXa MPOUCXOAMIO OecriepeOOHO (KOJOHKU padOTal0T IMOOUYEPETHO).
Perenuparius CHMUKArels OCYIIECTBIISETCS ero NPOKaTuBaHUeM IpH Temmepatype 10 300°C . mpu
ATOM BOCCTAHABJIHMBACTCS TOJHOCTBHIO KaK €ro CTPYKTYpa, TaK M aACOpOIMOHHAs CIIOCOOHOCTB.
CunuKorenbHbIe KOJOHKH C PaBHBIM YCIIEXOM MOTYT OBITh MCIIOJIB30BAHBI JUIsI CYIIKH BEIIECTB,
yIEPKUBAIOIIMX LIEHHBIE PAacTBOPUTENH (CHUPTHI, 3dupsl U Ap). B aTOM ciiydyae Ha cuinkarene
azcopOupyeTcsi CMeCh MapoB BOJIbI U pacTBopuTed. i qucopOunn opraHuuecKkoro pacTBOPUTENS
yepe3 CHJIMKAareilb NpPOIYCKAIOT CHadajla  map, KOTOPBIA JecopOMpyeT pacTBOPUTENb W
KOHJCHCUPYETCS B KOHJECHCATOPE, a CUIIMKArelb MPOKaINBAIOT AJIsl PereHEepalltu.

B kauecTBe BOOOTHUMAOIINX ar€HTOB MOTYT NMPUMEHSATHCS XJIOPH KalIbLus, CyIbdar
HATpUs, W3BECTh, CEpHas KHUCJIOTAa U JP. OHM >KaJHO TMOTJIOMIAIOT BOAY U HE CMOTPS Ha HX
JOPOTOBU3HY (MX pEreHepanus pEeIKO MPOU3BOAUTCS), WX TPUMEHEHHE OIPaBIBIBACTCS MpPHU
a0CONIOTUPOBAHUU CIHPTA, OCYIICHWH MACHSHBIX H3BICUYECHUH, (B MPOM3BOACTBE MACISHBIX
HKCTPAKTOB), TOPMOHOB, HEKOTOPBIX AJIKAJIOWUJIOB, TIIMKO3HIOB U JP.
4. Cyb6numannonHast cymka. Sublimo - Bosnomry (nar). CyGnumarus (MM BO3TOHKA) — 3TO
IpoIIecC Mepexo/a TBEPABIX BEIIECTB B MapooOpa3HOe COCTOSIHWE, MUHYS KHUIKYI0 (azy. Yke B
1934r. CoBerckue yyeHbl€ CTAIM MPOU3BOAUTH 00E3BOKUBAHUE CKOPOIOPTALINXCS MEAUKAMEHTOB,
OTIOHSIS U3 HUX BOAY B BHJE JIbJIa IPH HU3KOW TEMIIEpaType U TiTyOOKOM BakyyMme. Y CTaHOBKa IS
CyONMMaIlMOHHON CYIIKM COCTOUT M3 KaMepbl CYIIWIKM , KOHJIEHCAaTopa, BaKyyM-Hacoca,
XOJIOJMIIFHON TPUCTABKH C HACOCOM ISl IIUPKYIISAIUK XytafgareHTa. J{s HelmpepbhIBHOTO YAaJCHHS
oOpasyromierocss  JipAa OOBIYHO HCHOJNB3YIOT 2 KOHJEHCAaTopa, KOTOpbIE pa3MOpa’kKUBAIOTCS
OOYEPETHO.

CyOnMMaimoHHas Cylika MpoUcXoIuT B 3 3Tamna:

1. [TonroTOBUTENBHBIN: 3aMOpaKUBAaHHE MaTepuaia B pacacoBaHHOM BHJE BO (DJIaKOHaX U
amnynax. KoHTponupyercss Temmeparypa, CKOpPOCTb IHpolecca, TOJIMHA UM IJIOUIA]b
3aMOPOKEHHOT'0 CJI0s1, popMa cocyJia U ero pa3Mephl.
2. CyOnumaruss mox  TiIyOOKMM BakyyMOM (OCHOBHasl CYIIKA): IPOJOJIKUTEIbHOCTb,
TeMIIepaTypa MPOIyKTa B KaXXJIOM KOHKPETHOM CITydae yCTaHABIMBACTCS AKCIEpUMEHTaNbHO. W3-
3a rIyOOKOro Bakyyma MOJIEKYJbI BOJBI U3 3aMOPOXXEHHOTO BEILECTBAa MEPEXOAUT Cpazy B Hap U
MIOCTYMAIOT B KOHJeHcaTop. Kamepa KoHIEHcAIK MapoB BOJBI JOJDKHA UMETh TEMITEpaTypy HIKe
TeMIepaTypsl 3aMOpoXkKeHHOTo MaTepuana Ha 5-10°C u Gonee Hu3Koe naBneHue (6oree TIYOOKHit
BaKyyM), 4TOOBI ObICTpee apbl BOJbI OMSATh MPEBPATUIIUCH B JIEJ, MUHYS KUIKYIO (dazy.
3. TemnoBass cymka B BakyyMe: 3Ta CTaJus HAuyMHAeTCsA, KOTJa BeCch JieA YAaleH W3
MaTepmana, u mposoauTcs Tpu Temmeparype oicimiee 0°C (06braH0 + 15+18°C) B Teuenme 6-7
4acoB JUIs yAJICHUs CBSI3HOM BJary.
OO0mmas MPOOJKUTEIIEHOCTh CYIIKH cocTaBiseT 18-24-48dyac. BenwunHa OCTAaTOYHOHM BiIard B
BBICYILIEHHOM MaTepuane oObIYHO OKOJO 1% . BBICYIICHHBIH MaTepuaia OOBIYHO B TOU K€ Tape, B
KOTOPOM CyIIMIcs, cpa3y K€ TepMETHYHO YKYIIOPUBAETCS, a aMITyJIbl 3allauBarOTCsl.
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O No O

CybnuManuoHHasi CyIIKa IIMPOKO HCHOJIb3yeTcs sl 00e3BOKMBAaHUS MHOTHUX IIPENaparos,
YYBCTBUTEJIbHBIX K ITOBBIIICHHBIM TEMIIEPATypaM WM HECTOMKUX IIPU XPAHEHUU B BUJIE PACTBOPOB
(aHTHOMOTHKH, TOPMOHBI, BaKI[MHBI, TPOTUBOOITYXOJIEBbIE MpENapaThl U JIp). HU3Kas TemIeparypa
IpU CyIIKe HE BBI3BIBACT JCHATypallMu O€lika, W3MEHEHMH CBOMCTB MpoayKTa (LBET, 3amax,
pPacTBOPUMOCTS U T.J1) 3TU IPErapaTbl MOTYT XPaHUTCS ATUTEIbHOE BPEMS.

4 MnnocTpaTUBHBI MaTepuas: npesentanus Microsoft Power Point.

5.JIuteparypa:

OCHOBHAas:

1. VYcrenosa, I'. O. DKCTpakIMsUIBIK OpenapaTTapiblH TEXHOJOTHCH [MotiH] : oKy Kypamst / I. O.
VYcerunona, A. 111, Amupxanosa. - M. : "Jlutteppa", 2019. - 256 c.

2. Manmiep C. H. XuMUSsIBIK TEXHOJIOTUSAHBIH TPOLIECTEP] KOHE armaparrapsl : okyJblK / C. H. Mantiep,
F. M. Xymanazaposa. - KP BF'M yceinran. - Anmarts! : "bacray”, 2018. - 256 6. C

3. Mantnep C. H. Ilpomecchl W ammapatbl XAMHYECKOW TexHoyioruu : yduebuoe mocobue / C. H.
ManTtnep,I'. M. XKymanazapoBa. - MunucTepcTBO 00pa3oBaHus u Hayku Pecry6nuku KazaxcraH. - AnMatsr
: "bacray", 2018. - 256 ¢

4. Vcrenosa, I'. O. TlpuMeHeHHE CBEPXKPUTHUCCKON YIIIEKUCIOTHON SKCTPAKIMU B (papMalieBTHYECKOM
texHonorun / M-Bo 3apaBooxpanenus PK; Kas. nam. ya-t um. C. [I. Achenausapoa Anmartsl : OBepo, 2012.
-100 ¢

5. ApsicranoBa T. A. BHONOTHAIBIK MaTepHaIaH SKCTPAKIUS dMICi apKbUIbI OKIIAYTaHATBIH YJIbI KOHE
KYIIITI 9Cepiti 3aTTap TONTAaphl: XUMHUA-(hapManeBTUKAIBIK (akynbTeTiHiH [V-Kypc cTyneHTTepine apHanFaH
OKYy Kypaiel - AnMartsl : 9Bepo, 2012

JdonosHuTEILHAA:

6. Mamkosckuii M./I. JlekapcTBeHHBIEC cpencTBa. Xapbkos, - 2008. — U3zn. 15.

7. TocynapctBennas ®apmakones Pecnyonuku Kazaxcran. — tom 1 — Anmarsl. — M3garensckuit
noM: «Kunbex xxomeny.— 2008.— 592 c.

8. TocynapctBennas ®apmaxones Pecnybnuku Kazaxcran. — tom 2. — Anmatsl.— M3aarenbekuit
noM: «Kubex xomey.— 2009. — 792 c.

9. CarbinabikoBa b.A. Jlopinepain eHaipicTik TexHomorusicsl. — Anmatsl.— 2011. — 346 6.
10.TopnanoBa b.O. Mammunsl U aBTOMathl s ()aCOBKM U YIAKOBKH JIEKAPCTBEHHBIX (OPM.—
HIemMkenT.— 2003.— 166 c.

DJIEKTPOHHBIE PeCypChI:

http://www.studmedlib.ru,

JIOI'MNH ibragim123, ITAPOJIb Libukmal23

http://lib.ukma.kz

6.KoHTpoJIbLHBIE BONIPOCHI:

1. [aiiTe xapakTepUCTHKY U KJIACCU(PUKALIMIO MEIUIIMHCKUX pacTBOpoB. [IpuBenure mpumMepsl.
2. JlaliTe 0OIIyIO TEXHOJIOTHYECKYIO CXEMY IPUTOTOBIICHUS PAaCTBOPOB.

3. B uem 0coGeHHOCTH MOTy4YEHUS! PAaCTBOPOB:

a) METOJIOM PacTBOpPEHHUS? 0) B pe3ybTaTe XMMHUYECKOTO B3aMOICHCTBHS?
Pacckakure TEXHOJIOTHIO TONy4eHHUs >XKuAKocTH bypoBa nByms cmocobOamu. B uem oTnmume
MPOJYKTOB, OJYYEHHBIX pa3HBIMU crioco0aMu?

[To xakuM mokazarensM U KaKUMU METOAaMU IIPOBOJUTCS CTaHAAPTU3AIUS PACTBOPOB?
Kak npoBoauTcs pazBeneHue CTaHIapTHBIX PACTBOPOB?

Kak npoBoauTcs pa3BeieHNE U YKPEIUIEHHE BOAHBIX PacCTBOPOB?

Jaiite 0011y10 cXxeMy BOJONOATOTOBKH: OCHOBHBIE CTa/IUU U OTE€palUH.


http://www.studmedlib.ru/
http://lib.ukma.kz/
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9.

10.

11.

12.
13.

14.
15.
16.

17.
18.

19.

20.

Kak nmonydarot nemuHepannzoBaHHyto Boay? s kakux menei?

B kakux anmaparax mOJIYy4alOT AWCTHJUIMPOBaHHYI0 Boay? Kakue TtpeboBaHus K Hel
npenbsapisitorcs? Kak ee xpansar?

[TpuroroBineHue pacTBOPOB KHUCIOT M wienodeld. Kak omnpenensercs KOHUEHTpaLuUs BOJHBIX
pPacTBOPOB KHUCIIOT U LIEJIOUEh?

Kak ¢acyror u ynakoBbsIBatoT pactBopbl? Kak ux xpansr?

Kakumu crioco6amu mpoBOJUTCS MepeMenInBanue xkuakocteit? Jlaiite XxapakTepUCTUKY Ka)JI0To
crocoba. B kakux ciaydasx npuMeHsieTcs KaxkIplii criocoo?

Kakwue Turpl Memanok uCoib3yIoT B (hapMalleBTUUECKOM MPOU3BOACTBE?

Kax mpoBoiuTcst 04rcTKa pacTBOPOB?

Yro takoe orcrauBanue? Kakue OTCTOMHUKU NpUMEHSIOTCS? KakoBbl MX YCTPOWCTBO U MPUHIIMIL
paboTel? B uem 3akiroyaroTcs X HeAOCTaTKU? B Kakux ciydasx OHU IPUMEHSIOTCS?

Yro takoe punpTpoBanue? Kakumu cnocobamu OHO MPOBOAUTCS?

Kakue ¢unpTpyromme MaTepuaibl MPUMEHSIOTCS B (apMareBTHYECKOM Mpou3BojacTBe? Kakue
TpeOOBaHUS K HUM MPEAbIBIAIOTCS?

Kakue Tumbl GUIBTPOB UCHOIB3YIOT ISl OTHEICHHS TBepaod (a3el? KakoBbl UX yCTPOWCTBO MX
npuHIUI padoThl? KakoBel X MpeuMyIecTBa U HEJOCTATKU?

Uro takoe neHtpudyrupoanue? Kakxume tumsl neHtpudyr Bl 3Haere? B Kakux ciydasx OHHU
npuMeHstoTcsi? KakoBbl MX yCTpOHCTBO M NpUHIMN paboThl? KakoBel WX NpeuMyliecTBa U
HEeJ0CTaTKu?

Jlexuusa NeS

1.Tema: Knaccuduxanus rageHoBbIX npenapaToB. OOmias cxemMa IpOM3BOJCTBA SKCTPAKIIMOHHBIX
npenapaTtoB. TpeboBaHMsI K SKCTpareHTaM U pacTBOPUTEISIM.
2.leab: 03HOKOMHUTH KjaccH(UKaLUs TaJ€HOBBIX IpernapaToB. TeopeTHYecKHe OCHOBBI
skcTparupoBanusd. OOmias cxema HpPOU3BOJCTBA AKCTPAKIMOHHBIX IpenaparoB. TpeOoBaHUs K
HKCTPAreHTaM U pacTBOPHUTEISIM.
3.Te3uchl JeKIHNN:

Beenenue. OO11e noHATHE O FaJIEHOBBIX Mpemnaparax. Mx kinaccupukaus.

OO6m1ast cxema NMPOM3BOJICTBA IKCTPAKITMOHHBIX MPETIapaToB.

PactBoputenu u skctpareHTbl. OCHOBHBIE TPEOOBaHUS, IPEBbABISIEMbIE K HUM.

TeopeTrnueckrne 0OCHOBBI SKCTParupOBaHMUSL.

MonexyssipHas tupdy3us

KonsexTtusHas quddysus

@DaKTopbl BIUSIONINE HA CKOPOCTh U MOJHOTY SKCTParupOBaHMUS.
OKCTpaKIMOHHBIE TIpenapaThl SBISIOTCS OJHOW W3 CaMbIX OOJBIIUX TPYII TaJlCHOBBIX
IpenapaToB, CaMbIX PaclpOCTPAHEHHBIX B MEIUIIMHCKONW MPAKTUKE U MOBCEIHEBHON KHU3HM (Uai,
KOMIIOTHI, COKU U JIp)

["aneHoBBI mpenaparhbl BbIAEICHBI B OONBIIONW Kjacc W Ha3BaHbl Tak MO (paMuIMKM MU3BECTHOTO
pumckoro Bpaua u (apmanenta Kmasnus 'anena, xusmero B 131-201r u.3. (B IcTonerun), cam
TepMuH nosisuics B XIVB.

B rpynmy TaneHOBBIX TMpemnaparoB OOBEIWHEHBI JIEKApCTBAa, B OCHOBHOM, MPHPOIHOTO
NPOMCXOXKACHUS U TPEACTABISAIONINE COOONH KOMIUIEKCHI BEIIECTB OoJjiee MJIM MEHEEe CIO0XKHOTO
coctaBa. B 3TOM MX NpPUHIUNMAIBHOE OTIMYUE OT XMMHUKO-(apMaleBTUYECKMX U APYrux
IpenapaToB, SBISIOMNXCS UHANBUAIYAIbHBIMU BEIIECTBAMHU.

cre o mwNp
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[Ipenmnonaraercs, 4ro geueOHOE ACHCTBHE TaJCHOBBIX MpernapaToB (0coOeHHO, (puTompenaparos,
T.€. JIEKapCTB, IPUTOTOBJIEHHBIX U3 JIEKAPCTBEHHOT'O PACTUTEIBHOI'O CBEXKETO MIJIM BBICYHIEHHOI'O
CBIPBsi) OOYCJIOBJIEHO HE TOJIBKO OJHHUM KOHKPETHBIM BEIECTBOM B HEM, a BCEM KOMILIEKCOM
(cymMmoOli — OTCIOZ]a Ha3bIBaHUE «CyMMAapHbIE» WJIU TaJIEHOBBIE IpENapaThl ) HAXOAALIMXCA B HEM
OMOJIOTUYECKH aKTHUBHBIX BEIIECTB, YCHUIMBAIOUIUX, OCIAOISIONMX WJIH BUIOU3MEHSIOMINX
JIEIICTBUE OCHOBHBIX BELIECTB, T.€. HEJb3s IPOBECTU 3HAK PABEHCTBA MEXKIY TEPareBTUYECKUM
3ddexToM U papMakoIOrHUECKUM ICHCTBHEM WHIUBUAYAIbHOI'O BEIIECTBA, BBIICICHHOTO U3
raJICHOBOI'O IpernapaTa, U CaMHM TaJICHOBBIM IIpernapaToM (H-p acKOpOMHOBAas KHMCIOTAa U CHPOII
IIUTIOBHUKA, MOP(HUHOM U HACTOMKOMN ONMUMHON IPOCTOM H.T.]T)

l'aneHoBble mpenapaTbl NPOLUIM CIOXKHBIA IyTh Pa3BUTUSA: H3MEHSUIOCh MX HOMEHKJIATypa,
METO/IbI U CLIOCOOBI MX MPUTOTOBJICHH S, COBEPILICHCTBOBANIACH amapaTypa U T.1.

OOmielt ToyHON enMHOM Kilaccu(UKalMM TaJIeHOBBIX IpenaparoB HeT, Ho MypaBbeBbiM UA,
npodeccopom [IsaTuropckoro hapm HHCTUTYTa MpeIOkKEHA CIEAYIOIas KiIacCupuKalus, KoTopas
MHOM JIJIs Bac CJIETKa yIpolleHa.

B 1iesoM raneHoBbie penapaTbl MOXKHO pa3eliuTh Ha 2 Kiacca:

1 KJ1. U3BICUYCHUS
2 KJI. MEIMLIMHCKHE PACTBOPBI U CMECH PACTBOPOB C U3BJICUEHUSIMU, U CIOXKHBIE (hapM MpenapaThl.
N3Bneuenus nensarcs Ha:
1. ITo xapakTepy UCXOHOTO ChIPbS
- U3 cBekero pacTUTENbHOTO ChIPhs (COKH U M3BJICUEHMSI) HECTYILIEHbIE CTYILIEHHBIE
- VI3 BBICYILIEHHOT'O PACTUTEIBHOTO CHIPHS:
2. TIO CTETIEHU OTUYMCTKH BBITSKKHU (M3BIICUEHUS):

- He 0CBOOOXKJICHHbIE U YACTUYHO OCBOOOKAECHHBIE OT COMYTCTBYIOIIMX BELIECTB (HACTOMKH,
HKCTPAKTHI KHUJAKHE, I'YCThle, CYyXUE€, COKH CTYIIEHHbIE W HECTYIIEHHbIE, MpenapaTbl BUTAMUHOB,
(GUTOHIMIOB, OMOCTUMYJISATOPHI, OTAEIbHBIE TPYIIIBI OPraHOMPENapaToB U T.1.)

- MaKCUMaJIbHO OCBOOOK/IEHHBIE OT COMYTCTBYIOIIMX BEIECTB (BCE IPYIIbI HOBOTaJIEHOBBIX
IpenapaToB, OTJENbHbIE TPYIIIBI OPTaHOMPENAPATOB U3 MUKPOOHOIOTMYECKOTO CBIPbs);

2 KJacc — CJIOXKHBIE (hapMalleBTUUECKHE MpernapaThl 00JIee CJI0KEH M0 COCTaBY U JEJSTCS Ha !
1) ITo cocray:
- MpocThie (TpaBbl B MA4YKaX, HEKOTOPbIE CHUPOIBI, CHUPTOBbIE U BOJIHBIE PACTBOPHI, apOMAaTHbIE
BOJIbI);
- clokHbIe (cOOpbl TpaBsiHbIE, CUPOIBI JIEKAPCTBEHHBIE, CIUPTOBBIE U BOAHbBIE OQUIUAIbHBIE
pacTBOPBI, IOPOLIKHU U Jp)

2) Ilo coneprkaHMIO OCHOBHOT'O KOMITOHEHTA:!

- B BUJI€ MHIMBUYAIbHOTO BELIeCTBa (CaxapHbIi CHPOII, CIIUPTOBBIE PACTBOPHI);

-BHJI€ KOMIUIEKCa BEIIEeCTB (apOMaTHbIE BOJIbI, CUPOIIbI, MbLJIa, MbUIbHBIE CITUPTHI U T/)

T.o0., u3 3TOM KIaccUpUKALMU CIEYeT, YTO OCHOBHAs J0JIS FaJICHOBBIX IPEenapaToB MPUXOJUTCS Ha
HKCTPAKI[MOHHBIE MTPenapaThl.
Bonpoc Ne2.

OKCTpaklIMOHHBIMU TIperapaTaMi Ha3bIBAIOTCA T€ Mpernaparbl, B OCHOBE IMOJIYYEHHSI KOTOPBIX
JEKUT TIPOLIECC M3BJICUCHHS OHOJOTMYECKM AaKTHBHBIX BELIECTB C IIOMOIIBIO 3KCTPAKTOB
pPacTUTEIBHOTO, dKUBOTHOTO, MUKPOOHOJIOTHYECKOTO.

OOmast cxema NPOM3BOJACTBA 3KCTPAKIIMOHHBIX IPEMapaToB MOXET ObITh IpEACTaBlieHa B
CJIETyIOIIEM BU/IE:

1 cragust: IloaroToBKa MCXOIHOTO CHIPbS M KCTPAreHTa;
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2 cTanus: DKCTparupoBaHUe ChIpbs (MOTY4YE€HUE BBITSDKKY WM U3BIICUCHMS);

3 cragus: OuncTka BHITSDKKY (ObIBaeT rpy0ast, HepBUYHA, IITyOOKas)

4 cramusa: Cranpaptuzanus (OLIEHKAa KayecTBa M JIOBEJCHME HEKOTOpBIX IOKazaTenell 1o
CTaH/IapTHBIX )

5 crapus: dacoBka, yrakoBKa, STUKETUPOBKA.

B nenom, sTa cxema mpoW3BOJACTBA MOJAXOAUT Ui BCEX IPYIII 3KCTPAKIIMOHHBIX IpenapaTos. B
HEKOTOPBIX ClIydasiX BBOJAT JAONOJHUTEIbHBIE CTAIMM: CTYLICHHUE BBITSDKKM, CYILIKA; Ui KaKAOH
IPYIIIBI SKCTPAIIMOHHBIX MPENapaToB Kax/jas OTJEIbHAs CTalusl WMEET CBOM BapUAHTHI U COCTOUT
U3 TOT'O WJIM MHOTO YHUCJIa MTOC/IeA0BAaTEeIbHO WIN NapaJljIesIbHO BIITOJIHAEMBIX ONEepalyi.

1 cramus: IloAroroBka MCXOTHOTO CHIPHS U SKCTPAreHTa.
IToaroToBka MCXOIHOTO CBIPbS (PACTUTEIBHOIO, ’)KUBOTHOTO) CBOAUTCS K U3MEIIbUYCHHIO:

a. PacturenbsHOro Chipbsi B TPAaBO M CaJlOMape3Kax JUCKOBBIX M JICHTOYHBIX, KOPHEpE3Kax ¢
TUIBbOTUHHBIMUA HOXaMU;
b. JKuBOTHOrO CHIpbsl — B BOJIUKAX (THMa MSCOPYOKH, T.K. ChIpb€, KaK MPaBUJIO, CBEXKEE WIU

Pa3MOpPOKEHHOE UM KOHCEPBUPOBAHHOE)

B 37011 nexuuu peub UJIET O PACTUTEIHHOM JIEKAPCTBEHHOM ChIPhE.

[Tocne n3menpyeHus: MPOBOJAAT CUTOBOE pazaeneHue. OJHOBPEMEHHO ChIPbe OCBOOOXKAAETCS OT
ObUTH M TPsA3eBbIX YacTull. ChIpbe MOXKET HM3MEIbUaThCsi B COOTBETCTBUU C TPEOOBAHUSIMH OT
CPEIHEMEIIKOTO /10 OUYE€Hb KPYITHOTO.

[Ipy MOArOTOBKM AKCTpareHTa HEOOXOIMMO YUYUTHIBaTh, YTO PACTUTEIBHOE CBIPhE 3a CYET
HaOyXaHUs U KaMWUIIPHOCTH yJEp>KUBAET 4acTh dKCTpareHTa. Tak, Mpu MPUTrOTOBIEHUH HA CTOMB
Y OTBApOB B allTEYHOW TEXHOJIOTMH BbI MOJIb30BAINCH Ta0IMILeH KO (HUIMEHTOB BOJONOIIIOMICHUS
JUTSL IPaBUIJILHOTO pacueTa dKCTpareHTa (BOJIbI XOJIOJHON WM TOpsYeil) s MOJydeHus 3aJaHHOTO
00beMa BBITSKKH OMOJIOTHYECKU aKTUBHBIX BEIIIECTB.

B mnpombllsieHHOM TIPOM3BOJCTBE JKCTPAKIIMOHHBIX MPEmapaToB TOJB3YIOTCS Tabmuiei
CHUPTONOIJIONIEHUS], T.K. Haubojiee MIHPOKO HCMOIb3YEMbIM SKCTPAreHTOM SBISETCS 3TaHOI
pa3Hoii koHueHTpauuu. [Ipu pacuere ucxomunoro oobema( Vo ) IKCTpareHTa moub3yercs: GopMyInoii:
Vo= V+ PK, rae
V— KOTM4YeCcTBO HACTOWKHU, B ML, I,

P — macca ucxomaHoro ceipbs, B T, KT;
K — ko3¢ ¢. nornomenus, KOTOpbId TpUOTU3UTENHHO JUISI MHOTUX JIUCTHEB U TPaB PaBeH 2; KOPHI,
KOpHEH W KOpPHEBHIII -1,5; IBETKOB -3.

ITpu HEOOXOIMMOCTH IKCTPATeHT JOBOJAT 10 HEOOXOAMMOM KOHIIEHTPALIUH.

OnHo¥l w3 omepanuwii STON CTaauM SIBISETCS HaOyxaHWE CHIpbS, T.K. , B OCHOBHOM |,
IIPOMBIIUIEHHBIX MPOU3BOACTBAX HCIOJIB3YETCSI BBICYIIEHHOE PACTUTENIBHOE CBIPHE, KOTOPOE
3aroTaBJIMBAETCS BIPOK I Oecriepe0oitHON paboThl TaIeHOBBIX 11eX0B. HazHaueHne nu MexaHu3M
HaOyXaHHsI CBIPbs OyJIET paCCMOTPEHO MO3KeE.

2 cTaaus 3aKII0YaeTcsl B MOJYYEHHUH BBITSKKU (M3BJICUEHHS) OJTHUM U3 CIOCOO SKCTparupoBaHMUs,
KOTOpbIE OyyT paCCMOTPEHBI B CIIEAYIOUIEH JTEKIIHH.

3 cTanua — OYMCTKA BBITSDKKH, KOTOpask MOXeT ObITh Irpy0asi, mepBUYHAsI U TiayOokas: riybokas
OUHMCTKA TIO3BOJISIET OYHCTUTH BHITSDKKY OT MEXaHHUYECKHUX MpUMecei (4acTUYeK pacTUTEILHOTO
CBIpBS, MecKa) NmepBUYHOE (uiabTpoBaHue. [1yOokas odMcTKa MPOBOIUTCS OJHOBPEMEHHO MpHU
CIIMBAHUU BBITSDKKH U3 amnmapara.
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IlepBuyHass o4MCTKA IO3BOJSET OYMCTUTHh BBITSKKY (M3BJIE€U€HHE) OT OaJlJIaCTHBIX BEIIECTB,
KOTOPBIE TOXKE MEPEXOMAAT B BBITSIKKY U3 CBHIPbS MPHU dKCTparupoBaHuu. K HUM OTHOCSTCS OENKH,
NEKTHHBI, CIIU3H U ApYrue OMOIOIUMMEDBI.

I'myOokass odYMCTKa TO3BOJSIET OCBOOOAMTHCS OT CONYTCTBYIOIIMX BEMIECTB (ITUTMEHTOB,
HOJIMCAaxapua0B, TyOWJIbHBIE BEIECTBA U T.1).

4 cragus — cTaHAapTU3aALMS Ul KaXI0H IpyNIbl SKCTPAKIMOHHBIX IIPENapaToB IPOBOAUTCS 110
CBOMM I10Ka3aTelsiM.

Bompoc Ne3.

PacTtBopuTenn opraHu4eckMe M HEOPraHMYECKHE, a TaKKe HUX CMECH B Pa3lInYHbIX
COOTHOIICHUSX, MPUMEHSEMbIE Il M3BJIICUCHUSI BEUIECTB M3 ONHOW (a3bl (TBEpPIOE CHIPbE WU
KHJIKOH) B APYT'yI0, Ha3bIBAIOTCS SKCTPAreHTaMHu.

ACCOPTUMEHT HCHOJIb3YEMBIX O3KCTPAKTOB JOCTaTOYHO ULIMPOK, a BBIOOp MX OIpenesseTcs

OCHOBHBIMH TPeOOBAHUSAMU, IPEIBIBIAEMBbIMU K HUM. PaccMOTpuM 3TH TpeGoBaHus:
1 WN30uparenbHOCTh WM CEIIGKTHMBHOCTh, T.€. M30MpaTeNbHOU (CEJICKTHUBHOW) PaCTBOPSIOIICH
CHOCOOHOCTBIO. DTO OCHOBHOE TpeOOBaHME K HKCTpareHtam. Tak, H-p BOJa HE OTBEYAET 3TOMY
TpeOOBaHUIO, T.K. B HEH PaCTBOPUMO OYEHb MHOI'O KaK LIEHHBIX TaK U Oajiaca BEIIECTB CAllOHUHBI,
QJIKAJIOUIbI, TIIMKO3U/IbI, CIIM3H, TyOUJIbHbIE BEILIECTBA, HEKTHUHBI U JP..

C oroil TOYKM 3peHuss HeoOXO0IUMO NOAOMpaTh TAaKOM 3KCTpareHT, KOTOPOW pacTBOpSET
MaKCHMaJbHOE KOJMYECTBO OJHOTO BEUIECTBA WM MUHUMAIBHBIE KOJIMYECTBA- IPYIHX. ITO
no3BosiseT 0Oojiee SKOHOMHMYHO IMPOBOAMTH TPOLECC 3a CUET CHUXKEHHS KOJIMYeCTBa
UPKYJIHUPYIOIIET0 SKCTPaKTa. 37eCh UMeeT 3HaueHue Kod((UIMEHT pacmpeeneHHs, KOTOpBIH
ompezenseTcss OCHOBHBIM 3akoHOM HepHcra: rie K- xoadd.
pacnpeneneHus
__ -KoHUeHTpauus B-Ba B | (paze (TBepnoil uiam xuIKOMN)

__ - KOHIEHTpauus B-Ba BO 2 ¢aze (3KCTpareHre) .

Yewm 6oabiie K pacmp., TeM BbIlIE CETEKTUBHOCTb SKCTPAreHTa.

2 3navyenus pH cpensl SKCTpareHTa Takke UMeeT 3HaueHHe, T.K. , B OCHOBHOM, aKTUBHBIE BEILIECTBA
NEPEXOAT U3 ChIpbi B OPraHUYECKHH pacTBOpPUTENb (IKCTPAreHT) HEJIOHE3UPOBaHHOM (opMe.
[Tponiecc 3kcTparupoBaHHE(U3BICUCHHS) MOXHO YJIYULIMTh, YMEHbIIas CTENEHb KOJOHHU3alUU
JKCTparupyeMoro kommnonenTa. s aroro u n3mensaor pH pacrBopurens. /[ oTaensHBIX rpymni
BeIlecTB 3HaueHue pH umeeT oueHb 00JIblIOE 3HAYCHHE (AIKOJIOUABI, IpenapaTbl TOPMOHOB U JIp).
IIPU ONPEJEIECHHBIX 3HaUeHUsIX pH OHM MOHee N3BIEKAIOTCS U3 ChIPbSL.

3 EmKocTe  3KcTpareHTa, Moj KOTOPOM IOHMMAIOT €ro CHOCOOHOCTh pAacTBOPUTH B cebe
MaKCHMaJbHO OOJblllee KOJIUYECTBO H30MPATENbHO H3BIEKAaEMOr0 KOMIIOHEHTAa Hapsjy C €ro
BBICOKOM CeNeKTUBHOCThI0. C SKOHOMHYECKOH TOUYKM 3peHHss Haubojee BBITOJHBIM SIBIISETCS
HKCTPAreHT C BBICOKOW CENIEKTMBHOCTBIO M OOJBIIONH €MKOCTBIO, T.K. 3TH CBOWCTBA IMO3BOJISIOT
COKPATUTh KOJIMUECTBO LHUPKYIUPYIOLIETO B SKCTPAKIIMOHHON CUCTEME PACTBOPUTEIISL.

4 TlnotHocth sKcTpareHTa. Ilpu BbIOOpE 3KCTpareHTa CYIIECTBEHHYIO POJb WUIPaeT pPa3HOCTh
IUIOTHOCTEH (a3, KoTopast TOJHKHA ObITh BO3MOYKHO OOJIBIIEH.

5 MexdazoBoe HaTsKeHHE UMEET 3HAa4eHHE, B OCHOBHOM, IpPU 3KCTPArMpoBaHUH B CHUCTEME
KHUJIKOCTb-KUJIKOCTh . JJISI YCKOpPEHHs OTcTamBaHUs (paszeneHus ¢(a3) HEoOXOAMMO, UTOOBI
Mex(a3zoBoe HaTsHKEHHE ObUIO 10CTaTOYHO OonbmuM. OJTHAKO MpU OYeHb OOJBIIOM Mex(a3oBOM
HATSDKEHUM YBEJIIMYMBAIOTCS 3aTpaTbl DHEPruH, T.€. MPOLECC SKCTparupoBaHus Tpedyer Ooiee
MHTCHCUBHOIO IEPEMEIIUBAHUA, MHOIZA IONOTpPeBa, HAlIW4YWsA HacaloK B anmaparax urh. [Ipm
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MajoM MeX(}a30BOM HATSXKEHUHU JKUIKOCTH OOpa3yloT CTaOWUJIbHBIE dMYJIbCHM, YTO 3aTPyIHSET
IIPOLIECC IKCTPAKLIUU.

6 IlonmspHOCTh 3KCTpareHTa. BpIOOp 3KCTpareHta oOIpeaensieTcss CTENeHbI0 TUIPO(UILHOCTH
OKCTPArupyeMbIX  BELIECTB. OKCTPAKIMUSA TOJSIPHBIX BELIECTB C BBICOKMM 3HAuY€HUEM
JTUDJIEKTPUYECKONH TOCTOSSHHOM NPOBOAUTCSA TOJSIPHBIMH PAaCTBOPUTEISIMHU: BOJAOH, METAIJIOM,
TJIMIEPUHOM U JIP; HEMOJSIPHBIX BEIIECTB XJIOPO(OPMOM, STHIIOBBIM 3(pUPOM, TEKCAaHOM, YKYCHOMU
K-TOM U JIp. OpraHUYECKUM PacTBOPUTENAMU. YacTo MpUMEHsIeMbIi B KaUECTBE KCTPAreHTa STaHOJ
SIBIISICTCS. MAJIOTIOJIAPHBIN PAaCTBOPUTEINb, KOTOPBIA MPHU CMEIIMBAHUU C BOAON 00pa3yeT pacTBOPHI
CTETNEeHH MOJSPHOCTH B 3aBUCUMOCTHU OT COJAEP>KaHUS BOJBI. JTO MO3BOJISET UCIOIB30BATh €r0 JIJIs
N30MPATENTFHOTO JKCTPAarupoBaHMs PAa3IMYHBIX TPYNI  OHOJOTMYECKH aKTUBHBIX BemiecTB. K
MaJIONOJIIPHBIM TaKXKe OTHOCATCS alleTOH, IPONaHo, OyTaHOIL.

7 Bsi3kOCTh 3KCTparenTa (pacCMOTPUM JIAJIbIIIE)

8 JlerydecTb SKCTpareHTa

9 xumuueckas u Qapmakojornueckas HWHANPPEPESHTHOCTH IO OTHOIIECHHIO K H3BJICKACMBIM
BEIIeCTBaM

10 MukpoOHast yCTOMYNBOCTh

11 npo3payHOCTh, IBETHOCTD H JIP.

W3 BbIIIE IEPEUUCIIEHHOTO CIIEAYET, YTO Han0O0JIee YaCTO UCTIOIb3yEMBIX PACTBOPHUTENIECH ITHPOKO
UCIIONIB3YIOTCS. B Ka4yeCTBE SKCTPAreHTOB: BOAa, 3TaHON 95% u ero cMecu C BOJOH, alleToH,
NIMLKPHH, XJI0po(OpM, pPaCTUTENbHBIE Maciia, TeKCaH, MPOMUIOBbII, U30MIPONUIIOBBIN, OYTHIIOBBIH,
METHJIOBBIN CIIUPT U AP.

B mnocnegnee Bpems 4acTo CTald NPUMEHSATh B KayeCTBE SKCTPAreHTOB CHM)KEHHBIE Ta3bl,

KOTOpble OO0JIaZlaloT HMHIUBUAYAJIbHBIMH U KaXIOrO HAaUMEHOBaHHE CXKM)KEHHOrO rasa
TEPMOJMHAMUYECKUMH CBONCTBaMHU.
OTO MO3BOJISIET U3BJIEKATh U3 PACTUTENBHOIO CHIPbsI BELIECTBA C C Pa3IM4HOM MOJIAPHOCTHIO. M3
CHI)KEHHBIX Ta3oB: TMponaH, OyTaH, aMMMaK, AHOKCH]Jl YIJIepoaa, XJIOPUCTBbIM METHUIIEH,
METUJICHOKCU U Jp. —HauboJiee 4acTo Ucnonb3ytoTes nuokcu yrierona (CO2) cHmkeHHbIH. OH
XUMHUYECKH HUHAUPQPEPEHTEH IO OTHOLIEHUI0 K OOJBIIOMY KOJIMYECTBY BELIECTB, OCOOCHHO
XOpOUIO M3BJIEKAET LIMPOKO PacTBOpUMBIE (THApodoOHBIE) BellecTBa: 3(pUpHBIE Macia, KUPHbIE
Maclia, KapOTHHOUBI U JIp. OH 0€3 3amaxa U BKyca, €ro BSI3KOCTh B 14 pa3 MeHbIIE BSI3KOCTH BOJIbI
U B 5 pa3 MeHblIe BA3KOCTH 3TaHojda. I'mapoduiabHble BElIecTBa XOPOIIO W3BIEKAIOTCS TaKUMHU
CHI)KCHHBIMH Ta3aMH, KaK >KUAKA aMMHUAK, XJIOPUCTBIM METHJIEH, METHJIEHOKCU U Ap., T.K. OHHU
00J1aJat0T BHICOKUN AUANEKTPHUECKON MPOHUIIAEMOCTBIO.

DKCTparupoBaHHEe ChIPbsi CHIPKEHHBIMH Ta3aMH HJIET B TEPMETUYHO 3aKPBITHIX IKCTPAKTOpax MoJ
GonpIuM NaBIeHHeM (55-65 aTM.) U KoMHaTHOH TemmepaType (20-25°C). B ycTaHOBKY Takke
BXOJIUT:
a)Kamepa 1 mpeoTBpaTuUTENbHOW 0O0pabOTKM CHIpbS — 3aMauyMBaHUE WM MPONMTKA O]
naBneHneM 5-6 atm. ipu 18-25°C B TeueHMe HECKONBKHX MHHYT . JUISl 9TOTO CHIPBE, 3arPyKEHHOE
B KOHTEHHep (ceTdaTtasi eMKOCTh) MOCTYIAET B KAMEPY C CHKIMKEHHBIM Ta30M.

0) 3aTemM U3MeIbUYEHHUS ChIPbsl B KAaMepe M3MEIbUYEeHHsI C TTOHWKEHHBIM JlaBieHneM. M3-3a paznoctu
JIaBJICHUM BHYTPH M Ha MOBEPXHOCTU CBhIPbS MaTe€puall pa3pblBacTCid HA MEIKHE KYCKU. JTOMY
CIOCOOCTBYIOT TaKke oOpa3yronuecs U3 mapoB BoJbI U3 mapoB BoAbl U CO2 KPUCTAIHMKH JIbJa B
napax M TpEeIUHAX PaCTUTEIBHOTO ChIPbSL.

B) DKCTPAKTOPHI, KyJIa 3arPy»,aloT ChIPhE, a CBEpXy IMajaroT HacocoM cCHIkeHHBIH CO2;

) GUIBTp, Yepe3 KOTOPBIN MPOITYCKAIOT MOJTYYEHHYIO BBITSIKKY;
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A

1) UCTIapUTENb- TEINIO0OMEHHHUK, IIe MPOUCXOIUT COOp OUMIIICHHON BBITSKKH;

€) KOHJIeHcaTop, KyJa noctynarT Kopsl CO2 BHOBb IOCTYIIAET B IPOU3BOJICTBO;

K) IIPOT MOJHUMAETCS B Kamepy pereHepanuu, rae ocratok CO2 mepexoauT B Maphbl, MOCTYIAET B
KOHJICHCATOP U MOCJIE CHUKEHUSI — BHOBb B IIPOU3BOJICTBO.

MHorue 53KCTpaKThl, MOJIY4YEHHE C HCIOJb30BAHUEM CHHKEHHBIX ra30oB, ocobenHo COz,
OTIUYArOTCSI 00Jiee BBHICOKMM COACPKAHHEM OWOJIOTMYECKH AaKTUBHBIX BEIIECTB, YCTOWYUBOCTHIO
IpU XPaHEHUHU, CTOMKOCTbIO K MUKPOOHON KOHTamMHHauu. OCOOEHHO 3TO OTHOCUTCS K CBIPBIO,
colepkamieMy MONMH(EHOIbHBICE COCAUHEHUS, aIKAIOWABI, TJIMKO3HUIbL. OKCTPAKTBI W3
3(UPOMACIUYHOTO CHIPBS, MoJlydaeMble CKMKEHHbIM COz MpencTaBisitoT co00il MaclSHUCThIE
JKUJIKOCTH PA3JIMYHON KOHCUCTEHIIMHM, LIBET M 3alax KOTOPBIX 3aBHUCUT OT HMCXOJHOTO ChIPBA.
4. UnnrocTpaTHBHBIA MaTepuaJ: npe3entanus Microsoft Power Point.

S.JIuteparypa:

OCHOBHAA:

1. Vcrenosa, I'. O. DKCTpakuWsIbIK — MperapaTTapibly TeXHOJIOrusAckl [Motin] : oKy kypansl / I'. O.
VYcerunona, A. 111, Amupxanosa. - M. : "Jlutteppa", 2019. - 256 c.

2. Manmiep C. H. XuMUSJIBIK TEXHOJOIUAHBIH IPOLECTEP] XkKoHe anmaparraphl : okyislK / C. H. Mantiep,
F. M. XKymanazaposa. - KP bI'M yceinran. - Anmartsr : "bacray", 2018. - 256 6. C

3. Mantnep C. H. IIpouecchl U anmapaTbl XHMUYECKO# TeXHOIOr|H : yueOHoe nocodue / C. H. Mantiep,I.
M. XKymanazapoBa. - MunucrepctBo odpazoBanus u Hayku Pecnyonuku Kazaxcran. - Anmarsl : "bactay",
2018. - 256 ¢

4. Ycrenosa, I'. O. IlpuMeHeHHe CBEPXKPUTHYECKOM YIIIEKUCIOTHON SKCTPAKIMU B (hapMarleBTHIECKOi
texHonornu / M-Bo 3apaBooxpanenus PK; Kas. nam. ya-t um. C. 1. Achenauspoa Anmatel : DBepo, 2012.
-100 ¢

5. ApsicranoBa T. A. BHOJOTHSIIBIK MaTepUallaH 3KCTPAKIHS 9JiCi apKbUIbl OKIIAYJIAHATHIH YJIbI KOHE
KYIITI 9cepii 3aTTap TONTaphl: XUMHUsA-PapMaleBTHKAIBIK (aKyabTeTiHiH [V-Kypc cTyAeHTTepiHe apHalFaH
OKY Kypaiel - Anmartsl : 9Bepo, 2012

JdonosHuTEILHAA:

6. Mamxkosckuiit M./l. JlekapcTBeHHbIe cpencTBa. Xapbkos, - 2008. — 13a. 15.

7. T'ocynapctBennas ®apmakonest Pecnyonuku Kaszaxcran. — tom 1 — Anmarel. — M3garensckuit
nom: «Kubek sxonbin.— 2008.— 592 c.

8. I'ocynapcrBennas ®apmakones Pecriyommkn Kazaxcran. — tom 2. — Anmarel.— M3parensckuit
nom: «OKubexk xomey.— 2009. — 792 c.

9. CarpiagpikoBa b.A. Jlopinepnin eHaipicTik TexHOMOTHACHL. — AnMatel.— 2011. — 346 0.
10.TopnanoBa b.O. Mamunabsl U aBTOMAaThl 17 (ACOBKM U YIAKOBKH JIEKAPCTBEHHBIX (HOPM.—
[emvkenT.— 2003.— 166 c.

DJIeKTPOHHBIE Pecypchl:

http://www.studmedlib.ru,

JIOT'UH ibragim123, I[TAPOJIb Libukmal23

http://lib.ukma.kz

6. KoHTpoJibHBIE BONIPOCHI:

Jaiite onpeneneHue cuponam Kak JeKapCTBEHHOH Gopme.

Kaxwne BHIBI CUPOITOB UCIIOJIB3YIOTCSI B MEUIIMHCKOM MPAaKTUKE?

Kakumu cioco6amMu MOXHO TOJTYYUTh POCTOM caxapHblil cupon?

[Touemy moOpokauecTBEHHBIM (hapMaKONEHHBIN MPOCTON caxapHBId CUPON HE  TOABEPraeTcs
MHUKPOOHOI 1opye mpu XpaHeHUHU?


http://www.studmedlib.ru/
http://lib.ukma.kz/
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10.
11.

12.

13.
14.

15.
16.

17.
18.
19.

Kaxkue ucnbiranus npeanuceiBaetr '@ CCCP X npoBoauTh Mpy aHAJIM3E HA TOOPOKAYECTBEHHOCTh
caxapHoro cupomna?

Kak oTpa3utcs Ha CBOICTBaX CaxapHOrO CHpOIla HapyLICHUE TEMIIEPaTypHOIO PEXHUMa MPU €ro
Bapke?

Kakue TexHOIOrnyeckne MpUeMbl HCIOJIb3YIOTCS Uil BBEIEHUS B COCTaB CaxapHOIO CHUpOIa
JIEKapCTBEHHBIX MIPENapaToB (HACTOWKH, CyXUE U T'YCThIE 3KCTPAKTHI U 1p.)?

B cocTaB kakux cUpOIOB U C KaKOil 11ebI0 J00aBISIOT 3TUIIOBBIN CIIUPT?

ITo kakuM noKa3aTeNsIM XapaKTEpU3YIOT Ka4eCTBO JIEKAPCTBEHHBIX CUPOIIOB?

Kak cnenyer ynakoBbpIBaTh U XpaHUTb CUPOIBI?

Uto Ttakoe TeruioBoM mporecc? UTo sABISETCS ABWXKYIIEH CHUIION Tmpoliecca Terionepenadu’?
Kakumu ciocobamu pactpocTpaHseTcs Terio?

Uro Takoe TEeIIONPOBOJAHOCTb, KOHBEKIMs, n3aydeHue? KakuMm 3akoHaM OHM MOJUUHSAIOTCA?
KakoBa ux ¢usudeckas cymHocts? UTo Takoe CIOKHBIN TernnoooMen?

Kakwue tennonocurenu Bel 3HaeTe? JlaiiTe UX KpaTKyl0 XapaKTEPUCTHUKY.

[louemy B KayecTBE HMCTOYHMKA TEIUIa LIMPOKO MCHOJb3YyeTcs BOAsAHOM mnap? KakoBsl ero
IIPEUMYIIECTBA U HEAOCTATKU?

B kakux ciayyasx npumensiercs "octpeiii" u "riyxoi'" map?

Kakue Tunbl TemnoOOMEHHMKOB M B KaKHX ClydasX HCHOJb3YIOTCS JJI HarpeBa W ylMapuBaHUs
JKAIKOCTEN?

Uro Takoe oxnaxaenue? Kakue xyagareHTsl Bbl 3HaeTe? B kakux ciyyasx OHU IpUMEHs0TCS?

Yro Takoe KoHJeHcauua? B kakux anmaparax OHa IpOBOJIUTCA?

Kakue Tumbl KOHJEHCATOpPOB BaM HU3BECTHBI? B kakux ciydasx oHu HpuMeHstoTcsi? B uem
3aKJIFOYAETCS UX OTIUYHE?

Jlexuus Ne6
1.Tema: TeopeTuueckrue OCHOBBI 3KCTparupoBaHus. PakTopsbl, BAUAIOIIME HA TOTHOTY U CKOPOCTb
skcTparupoBanus. CriocoObl SKCTparupoBanus. Anmnaparsl.
2.leab: O3HaKOMUTH CTYAEHTOB C IPOLECCAMH, JIEKAIUMH B OCHOBE HKCTPAarupoBaHUs, U
(dakTopaMy, BIUSIOIIMMU Ha CKOPOCTh U IO3TOMY M3BJIEUEHHUS SKCTPArMpOBAHHBIX BEIIECTB M3
CBIPbs C KJIIETOYHOU CTPYKTYpPOH.
3.Te3uchl JeKINHU.
1. DxcrparupoBaHHe Kak MacCOOOMEHHBIH Mpolecc.
2. Monekymsipaas nuddysus. 3akoH Ouka. YpaBHeHne DUHINTEHHA.
3. KonextusHas nuddysus.
4. Oco0eHHOCTH SKCTParupoOBAHUS CBEKETO ChIPhSI.
5. dakTopsl, BAMSIONME HA CKOPOCTb U MOJHOTY W3BJICUEHUS BEILECTB M3 CHIPbS C KIETOUHOM
CTPYKTYpOIl.
TeopeTnueckne OCHOBBI SKCTPAarupoOBaHUsL.

[Iporuecc skcTparupoBaHus BEIIECTB M3 Pa3HBIX CUCTEM OTHOCHUTCS MacCOOOMEHHBIM MpoIleccam
U OmIpelnessieTcss OCHOBHBIMH — 3aKOHAMH  MacCOllepe/ayd: 3aKOHAMH  MOJISKYJISPHOW U
KOHBEKTUBHOU AU Py3un, 3aKOHOM MACCOOTAUH, MACCOMIPOBOJOYHOCTHIO.

[Tpouecc macconepenauu Mpu 3KCTPAarupoOBaHUM UJIET B CIEAYIOIIUX CUCTEMAX:

TBepmoe TENO-)KUAKOCTP H  KHUIKOCTh-)KUIKOCTh, KOTOpPBIE IIMHPOKO MPHUMEHSIOTCS B
(dapMalleBTUYECKOM TPOU3BOJCTBE. ODKCTParupoBaHWE B CHUCTEME JKUIKOCTb-)KUIKOCTb, B
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OCHOBHOM, IPUMEHSIOTCS IIPU OYUCTKE M3BJICUCHHM, a TAaKXkKe JJI BBIICICHUS IEJIEBBIX MPOIYKTOB
(OTIeNbHBIX BEILECTB) U3 CMECH, COJIEpXKAIICH U3 KOMILIEKC.

DKCTparupoBaHHe B CHCTEME TBEPI0€E TeJIO-KUKOCTh 3aKIII0YaeTcs B pa3/ieJIeHHH TBEPAOro Teia
Ha PacTBOPUMYIO U HEPACTBOPUMYIO yacTu. IIpu 3ToM, B OT/IMUME OT Ipoliecca pacTBOPEHMUS, TI€ B
pacTBOp TBEPIOE TEJIO MEPEXOIUT MOJHOCTHIO, B XOJE SKCTparMpoBaHUE MPOIECC PAaCTBOPEHUS
uaeT yacTuuHo, o0pa3ys 2 ¢a3bl: (1) pacTBop BemeCTB B Chiphbe U (2) pacTBOp IKCTPAKTUBHBIX
BEIIIECTB B DKCTpPAreHTe, OMBIBaKOIIEeM chiphbe. [Ipruem nepexon u3z omgHoit dasel (1) B apyryro (2)
OCYILIECTBIISIETCS A0 TEX IOp, NIOKA OHM HMEIOT pPa3Hyl KOHIEHTpauuio. VIMEHHO pa3HOCTh
KOHIEHTpAllUi SBIISAETCA JBIDKYIIEH CHJIOM Tpolecca SKCTparupoBaHus (MaccoOTIayuH).
[IpenenbHBIM COCTOSIHUEM MaccooOMeHa SIBISETCSl JOCTHMIKEHME PAaBHOBECHE CHCTEMbI, KOrja
BBIPABHUBAIOTCSI KOHIIGHTpallMK B 00enX (pa3ax U COOTBETCTBEHHO, BBIPABHUBAIOTCA CKOPOCTHU
nepexo/a BEIIeCTB 3 OAHOM (a3bl B IPYTYI0 M 0OpaTHO U MPUJAHHBIX YCIOBHUSX.

B ocHoBe nepexojia BemecTB U3 oHOU (a3bl B APYryro JEKUT AUPQY3Hsi, KOTOPYIO pa3iudyaroT
KaK MOJIEKYJISIPHYIO U KOHBEKTHBHYIO.

Monekynspuas 1uddy3us.

Ona mnpenoctaBisieT €000l mpoliecc B3aMMHOIO IPOHUKHOBEHHUS BEIECTB  (PKUIKUX,
ra3oo0pa3HbpIX M MHOIZA TBEPABIX), TpaHUYAlIUX JpYr C JPYyroM U HaXOAAIIUXCA B
MAaKpOCKOITMYECKOM MOKOE, 3a CUET XAOTHUYECKOrO [BMXKEHUA MOJEKyd. JIBHxKylen cuion
MOJIEKYJSIpHOM  1uddy3un  sBIsSeTcsS pPa3HOCTh KOHUEHTpauuu. CKOpOCTh MOJEKYISpPHON
muddy3un onpeaensercs 1 3akoHOM
Qduka:

dM- konM4ecTBO BEIIECTB B KT, mpoauddyHauposasmero u3 I ¢assl Bo Il B eqMHUIY BpeMEeHU __;
- koadd monexymspHo muddysun; (3HaK (-) MokasbplBaeT HampasieHue Tupdy3uu, T.e. OT
6ombmioi C kK MeHbLIEH)

F- muiomanp conpukocHoBeHus ¢a3; B M
dC-pa3sHOCTh KOHIIEHTpAIHIA; B KI/M>
dx-TonmuHa cosi, Yepe3 KOTopsiid uaet quddy3us , BM;
d__- mpofomKUTEBHOCTD dKCTparupoBanus, BC.
Wnorga 3akon duka numryT B Takoi popme:

2

Koadduunent monexynspHoit tuddys3un onpenensercs ypaBHeHUEM DWHIITeHHA:
e,

[me - ra3oBas MOCTOsSIHHAS;

___ - abcomoTHas TeMIeparypa;
____-4ucio ABoraapo

____-a0c BA3KOCTh DKCTPAreHTa;

_ paauyc 1uGPYHKIUPYIOMIHUX MOJIEKYII.

[lepBass yacTh ypaBHEHHs TIIOKa3bIBA€T BIMSHUE KWHETHYECKOW OSHEPrHMH MOJeKymn (),
3aBHCALICH OT TeMIepaTypsl, Ha kodpuruent J1. Bropas gacte xapakTepusyeT BIUSHHE BSI3KOCTh
B pa3Mep AuGPYHAUPYIOMIMX MOJIEKYI SKCTPAareHTa U pacTBOpa SKCTPAKTHBHBIX BEIICCTB.

Crenyer HaIOMHUTB, YTO U3 CHIPhS C KIETOYHOU CTPYKTYpPOW M3BIIEKAIOTCS BELECTBA OOBIYHO B
CIIEAYIONICH TOCIEeIOBATENBHOCTH (PaJMyCcOM MOJIEKYJl JKCTpareHTa MOYKHO NpeHeOpeub, T.K.
OOBIYHO PKCTpPAreHT MOAOHPACTCS U C YUETOM 3TOT0 (pakTopa —4 MOJIEKY):

a) HuzkomonekyssipHble BellecTBa — KaK NPaBWIO, aKTUBHbIE KOMIIOHEHTBI: aJIKOJIOMJIBI ,
TJIMKO3UIbI KUCIIOTHI U JIp.



ONTUSTIK QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTiK KazakcTaH MeauumHa akaaemusicol» AK AQO «KOxHo-KazaxcTaHcKad MeaUUMHCKas akazemMusa»
Kadenpa «Texnonmorus papmaneBTHIECKOTO MPOU3BOACTBA» 044-48/11
2024-2025
70 ctp. u3 70
b) Cpe,I[HeMOJIeKyJ'IHpHBIe BEUICCTBA- AKTHUBHBLIC KOMIIOHCHTEI (CTepOI/II[HBIe, CAIIOHHHBI,
BUTaMHHBI, HOJII/IC&XElpI/IIIBI, ILYGHHBHBIC BCIICCTBA, IIMI'MCHTHI U I[p);
C) BLICOKOMOJIeKyH}IpHBIe BeUIeCTBA — 6I/IOHOJII/IMepr: 6eJIKI/I, IICKTUHBI, CJIM3H U OP.

BemiecTBa, uMeromue OTHOCHUTENBHO Majble pPa3sMEpPbl YaCTUI[ M HaXOSIIMECS B COCTOSHUU
MOJIEKYJISIPHOM MJIM MOHHO- MOJIEKYJSIpHOM aucnepcuu, 1ubQyHIUPYIOT 3HAYUTENbHO ObICTpee
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM.

B npaktuke 3Hadenus [ s kaxporo BemiectBa OepyT M3 CHPABOYHUKOB MIIM CHELMAIBHO
pPacCcUuTHIBAIOT.

KonBektupnas nuddysusi.

OHa MPOMCXOTUT 3a CYET IEepeMeIIeHUs He OONbIIMX OOBEMOB JKHUIKOCTH (WIM Ta3a)B
pe3ysapTaTeé  MEXaHMYECKOIO0  WJIM  TEPMHUYECKOTO  BO3JEHCTBUS  HM3BHE:  BCTPSIXHUBAHHA,
nepeMelInBaHue, MyJbCcaluy, BUOpali, U3MEHEHHUs] TEeMIIepaTypbl, MOJAaYu KUIKOCTU Ta3a B
JAMHUHAPHOM WM TYpOYJIEHTHOM pEKUME.

Konsexrusnas nuddysus nogunnsercs Il 3akony Ouka:
, W3 KOTOpPOro CJemyeT, 4YTO pa3Mep
TUGOYHAUPYIONIMX YACTHII, BSI3KOCThb DKCTpPAreHTa, KMHETUYECKas SHEPrusi MOJICKYJI, TOJIIMHA
CJIOSL SIBJIIOTCSL BTOPOCTENEHHBIMU (akTopamMu. B 1naHHOM ciydae OCHOBHBIM (hakTOpOM,
BIMSIOUIMM  Ha MPOLIECC SKCTparupoBaHMsl (MaccooOMEHa), CTAHOBSTCS THUIPOAMHAMHYECKHE
yCIIOBUS, T.€. CKOPOCTb U PEKUM JABH)KECHHUS KUAKOCTH.

T.o., MonekymsipHas U KOHBEKTUBHasI Tu(py3us OTINYAOTCS HE TOJIBKO MEXaHHW3MOM IepeHoca
BEIIECTBA, HO U TEM, UTO CKOPOCTb U TOJHOTA MX MPOTEKaHWs 3aBUCUT OT Pa3HOPOIHBIX TPYIII
(dakTops.

OCO0EHHOCTH HKCTPArupoBaHMsI CBEXKETO U BBICYIIEHHOTO PACTUTEIBHOTO ChIPhSL.

OO6b1yHO TOBOps 0 nupPy3un, MOHUMAOT cBOOOAHYIO AU Qy3uto, Koraa Mexay (aszamu HeT
NIEPETOPOIOK.

[Ipn »sKcTparupoBaHMM CBIPbSI C KIETOYHOW CTPYKTYypol (KMBOTHOTO, pacTUTEIBHOTO,

MHUKPOOHMOJIOTHYECKOr0) Bce oOcTtouT uMHade. M1 B 3ToM ciydae Oouiblioe 3HAYCHHE HMEET
COCTOSIHUE CBIPbSI: CBEKEE OHO WJIM BBHICYIIEHHOE, T.K. Ha MYTH IKCTPAareHTa U 3KCTPAKTHPOBAHHBIM
BEIIIECTBAM HAaXOJMUTCsS KJIETOYHas CTEHKA, (PU3MOIOTHYEecKOe COCTOSHHE KOTOPBIX MOXKET ObITh
Pa3IUYHBIM .
Juddy3us BemiecTBa uepes NeperopoiKy HazblBaeTcsl JUATN30M. B KMBOI KIIETKE CBEXETr0O ChIphs
MMEETC NPUCKEHHBIM CIIOM MPOTOIIa3Mbl TOW WM MHOM TonmMHBbL [Ioka mpoTtormnasma xuBa,
KJIETOYHAasi CTEHKa SBISETCS MOJYNPOHHUIIAeMOW MeMOpaHOW, He NpOMyCKaloIeld Hapyxy
KJIETOYHBIA COK M BEIeCTBa, pacTBOPEHHbIe B HeM. TO ecTh KJeTKa HaXOAUTCS B COCTOSHUU
Typropa. B 3ToM cioyyae BO3MOXHO JIMIIb NPOHUKHOBEHHE BOJbl BHYTPh KIETKH (0CMOC).
KneTouHslil COK € AKCTPaKTHUBHBIMU BEIIECTBAMU MOXKHO IOJIYYHTb, JIUIIb Pa3pylIuB (pa3opBaB)
KJIETKH, YTO OCYILIECTBISETCS M3MENbYEHHUEM B BAJIOBBIX JPOOMIIKAX, MICOPYOKa THIA «BOTYOK)»
WIM TPECCOBAHME KPYIMHOU3PE3aHHOTO ChIPbs MO OOJBIIMM JaBJICHHEM. 31eCh pedb He UAET 00
HKCTPArupoBaHUEM, T.K. OCYIIECTBIISAETCS IIPOCTOE OTKATHE COKA.

WNnaue Benmercss ceOs MepTBas (00€3BOKEHHAss pa3sHbIMU CIOCOOAMM: BBICYILIMBAHUEM,
00pabOTKON BBIPAXKEHHBIM JAETHAPATUPYIOINIMM (BOJOOTHHMAIOIIMM) CBOHCTBOM IO  €ro
BO3JICIICTBMEM HJET IJIa3MOJIU3, M KJIETKa yMHMpAeT.) pacTUTeNbHas KieTka. Ee cTeHku TepsioT
CBOWCTBA TOJIYIPOHUIIAEMOCTH, OHM HAYMHAIOT MPOMYCKaTh XHAKOCTh B 00€ CTOPOHBI, T.€. OHA
npuoOpeTaeT xapakTep auanuza, T.e. Tud@y3um uepe3 MOPUCTYIO TEperoponky. Pasmep mop
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3HAYUTENBHO BIUSET Ha CKOPOCTh AU(D(Py3uH, a caMO HaJIM4ue MEePEropoJKUu — CHIKAET CKOPOCTh
T py3un.

[Ipu BeICYyIIMBaHME CHIPbs 3KCTPAKTHBHBIC BEIIECTBA afCOPOUPYETCsS HA 3JIEMEHTaX M CTEHKax
kieTku. [loaTomy nporiecc nux U3BIEUEHUS COCTOUT U3 CIEAYIOLIUX ITAIOB:
- IPSIMOi Tuanu3, T.e. IPOHUKHOBEHUE 3KCTPAreHTa BHYTPh KIIETKHY;

- IeCOpOIHSI U PaCTBOPEHHUE YKCTPAKTHUBHBIX BEIIECTB;
- OCMOC, T.€. CO3/IaHHE ONpPE/IEICHHON KOHIIEHTPALUHU SKCTpP BELIECTB.

B nenom ke, mpouecc 3KCTparupoOBaHUEM CbIPbsi C KIETOYHOW CTPYKTYPOH 3aKiIH4aeTcs B
CJICAYIOIIEM:

- IIPOHUKHOBEHHUE 3KCTPAareHTa BHYTPb YACTHUI] ChIpbs [0 MaKpo- , 3aTEM MUKpPO- TPEIIMHHOM U
MEXXKJIETOYHBIM X0JaM JI0 KJIETKOH 37iech AU dy3un HeT;

-BHYTpeHHsIsI MU y3usi, T.e. MPOLUECCHl, NMPOUCXOAIINE HEMOCPEACTBEHHO B KJIETKE (IPSAMOii
Ivanu3, JecopOlust M pPacTBOPEHHME, OCMOC, OOpaTHBIM JHaiu3), KOTOopas JIUMUTUPYETCS
XapakTepoM KJIETOYHOW CTEHKM KaK [OpPUCTOM NEeperopojku M HUAET KaK BHYTPEHHSA
MonekyisipHas auddysus onp-cst ko3d JBH

- IEPEHOC BEIIECTBA B MPE/IENIaX HEMOCPEICTBEHHOTO AU () (Py3HOHHOTO MOTPAHUYHOTO CIIOS 32 CUET
cBOOOAHOM MonekynsapHoi nuddy3uu; omnpenensercs koddd. [

- cBoOonHas nudys3us, T.e. Mepexo]] BEmEeCTB U3 MOTPAHUYHBIX K KJIETKE CIIOeB B 00U 00beM
9KCTpareHTa — BBITSKKH, UAET KOHBEKTUBHAA AU dy3us, onpeaenserca KoOdpPUIUEHT .

JUids  KOJIWYECTBEHHOW OLIEHKH OOIIero IepeHoca BEIeCTBAa HCIOJIb3YeTCS  MOHSATHE
«Macconepenadn».

Macconepenaya- 3TO MepeHOC BEIIECTBA MPU OTKJIOHEHHHM CHCTEMBbI OT paBHOBECHs U3 (hasbl ¢
OonblIeil KoHIEeHTpanued B a3y ¢ MeHbIlel KoHUeHTpanuen. T.e. HamOMHUHAEM, YTO ABMXKYLICH
CUJION Maccollepe/iaud SIBISETCS pa3HOCTh KOHUEHTpauuil. KoanyecTBa BeniecTsa, Nepemeamnero
U3 OJIHOU (ha3bl B JPYTyIO OMpENesieTcs CIeIyIOIUM YPaBHEHUEM: , Te
K- k03¢ d. macconepenaun BkiIro4aeT K03PPUIMEHTHI BceX BUI0B UM Py3un, 0 KOTOPBIX OOBIYHO
CKa3aHo paHee ;

['ne 24 — ToNIMHA YaCTULIBI ChIPbSI

IT— ko3 purment

/1 BH- k03¢ dunveHT BHYyTpeHHeH Tuddy3un no ynpapieHUIO rae

B — nonpaBo4HbIil K03 GUIMEHT B 3aBUCUMOCTHU OT CJIOKHOCTH (CTPOECHHUS) ChIphs

____ -TOJIIIMHA MTOTPaHUYHOTO AU Y3MOHHOTO CIIOS.

T.0., KOMUYECTBO BEILIECTBA, MEPEXOAALIETO U3 OIHOW (Das3bl B IPYryro, MPsIMO MPOMOPLUOHATIBHO
K03 UIIMEeHTy  Maccolepeiayd, MOBEpXHOCTM KOHTakTa (a3, pPa3sHOCTH KOHUEHTpaluud u
IPOJOKUTEIBLHOCTH IpOIieCCa.

- oOpaTHBIN [UaNnKu3 pacTBOpa HKCTPAKTUBHBIX BEIIECTB B AKCTPAreHTE 3a CYET OCMOCa U Pa3HOCTH
KOHIIEHTPALUU KCTPAKTUBHBIX BELIECTB B AKCTPAr€HTE BHYTPU KIETKU U CHAPYKU;

Bce aTanbl mpoTekaroT caMOCTOSITENIbHO U OJHOBPEMEHHO KaK €/IMHOE 11eJI0€, KaK OJAMH OOIui
nporecc. CKOpPOCTh 3TOrO Mpolecca JIMMUTHPYETCS XapaKTEPUCTHUKOW KIETOYHOW MEMOpaHBI.
Bcragka co ctp 20a u 206
Bompoc 6. ®akTopsl, BAUAIOLIME HAa IOJHOTY U CKOPOCTh AKCTPArupOBaHUS.

Ha xapakrtep mpoiecca 3KCTparupoBaHusl, Ha CKOPOCTb U TOJHOTY M3BJIEUEHUS BEIIECTB U3
CBIPbsI C KJIETOUYHOW CTPYKTYpPOH BIHSET psil (PAKTOPOB, KOTOPHIC MOAJAIOTCS PETYIMPOBAHUIO U
MOTYT OBbITh U3MEHEHBI B JKeJIaTeNIbHYIO0 CTOPOHY. K HUM oTHOCSTCS;
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1. H0ﬂ60p OIITUMAJIBHOT'O OKCTparcHra, 06naz[a}omero BBLICOKOH €MKOCTbBIO u

CEJIEKTUBHOCTBIO, JIETYYECThIO, IOCTYITHOCTBIO, JCIIEBU3HOM, XUMHUYECKOH MHAN(D(EPEHTHOCTHIO,
ONpEAeNIEHHON TOJSPHOCTHIO M T.J. O 4YeM ObUIO yKE paHee CKa3aHO B TpeOOBaHMSIX,
MPEIBABISEMBIX K IKCTPAreHTAM;

2. Bsizkocth 3kcTpareHTa. MeHee BS3KHE JKHUIKOCTH oOnamarorT Oosbmied auddy3rnoHHON
cnocoOHocTh0. Tak, HauOosiee BA3KMM OKCTPAareHTOM  SIBISETCS  [JIMLETHH, IIO3TOMY
CaMOCTOSITENIbHO OH HE MNpuMeHsierca. Ero no0aBisioT K BoJe s CO3JaHUS OIpPENeIeHHON
CeNIEKTUBHOCTH. PacTuTenbHble Macia, B OCHOBHOM, IMPUMEHSIOTCS B IOJOTPETOM BHUJAE, YTOOBI
YMEHBIIIUTh UX BSI3KOCTh. B CIMPTOBOJHBIX pacTBOpax BSA3KOCTh U3MEHSETCS HEMPOMOPIIHOHATBHO
COJICPKAHUIO CIHPTA: HAaMOONBIIYIO BSI3KOCTh UMEIOT CIIMPTOBBIE PACTBOPHI C KOHIEHTpanuei 40-
50%.

3. CreneHb W3MENBYCHUSI CHIPbA. YeM BHIIE H3MEIbUYEHHOCTh  CBIPhS, TeM OOJbIIe
MOBEPXHOCTh CONPHUKOCHOBEHHUS MEX]y YacTUIIAMU CBIPbS M SKcTpareHToM. OAHAKO MpakTHKa
10Ka3aJia, YTO Hellb3sl CHIIBHO M3MEJIbUaTh ChIPbE, T.K. IPOUCXOIUT Pa3pylIeHHE KIETOK, U MPOLIECC
9KCTparupoBaHHE CBOJUTCS K TIPOCTOMY BBIMBIBAHHIO BCEX BEHIECTB (ACHUCTBYIOIIMX H
0aJIaCTHBIX) W3 Pa3pyIICHHBIX (Pa30pPBaHHBIX KIJIETOK), YTO MPHUBOAMUT K TMOJYYEHHUIO MYTHBIX,
TPYAHO OCBETJIIEMBIX U IJIOXO(PMIBTPYEMBIX BBITSDKEK. A caM MpOLEeCC U3BJICUEHHS 3aMeJIAeTCs
3a CYET OCIHM3HEHHMS W CIEKHUBAHUS MAacChl CBHIPbS, 4Yepe3 KOTOPYIO OKCTPAareHT HauyuHaeT
MPOXOJIUTH MEJJICHHEE.

T.o. cTaHOBUTCS SICHO, 4YTO CTENEHb W3MENBUCHHS [UIS KaXJOTO BHJIA CHIPbS JOJDKHA
YCTaHABIMBATHCS YUETOM €ro MOpP(OIOro-aHaTOMHUUECKUX OCOOEHHOCTEH U XUMUYECKOU MPUPOIBI
COJIepKAINXCSl B HEM BEIIECTB.

4. Pa3HocTb KOHIIEHTpaluii. DTOT (pakTop SABIsIETCS ABMXKYIIEH cuioi mporecca auddy3suu u
COOTBETCTBEHHO, W3BJICYCHUS] SKCTPAKTUBHBIX BemlecTB. ECTeCTBEHHO, YTO eclM MakpocHcTeMa
HAaXOJHUTCS B COCTOSHUHM TIIOKOS, T.€ OSKCTPareHT  HEMOJBIKEH, TO OYEeHb CKOPO Pa3HOCTh
KOHIICHTPAIlMH BEIIECTB MEXY PAaCTBOPOM BHYTPH KJIETOK M CHAPYXH BOKPYT YaCTHYEK CHIPbS
cHmkaercsa. [Ipu 3TOM HajO MOHMMATh, YTO CKOPOCTh HM3BJIEUEHHUS B COCTOSIHUM MaKpO-TIOKOS
JUMHATUPYETCS CKOPOCTBIO MOJIEKYIsApHOW nuddy3un. [losToMy miasi mojmepskaHusi BBICOKOU
Pa3HOCTH KOHIIEHTPAIMi MOXHO IMepeMelIaTh KUIAKOCTh (MPOILIEKUBATH €€ Yepe3 CIOM ChIPbHs).
DTOT (hakTOp HAZBIBAETCS:

5. TupponmHamuueckuMu yciaoBusMH. [Ipu HempepbIBHON CMEHE SKCTpareHTa, KOorjaa >KUIKOCTh
JBIKETCS CKBO3b CJIOH CBHIPbS TPSIMOTOKOM WJIM IPOTHBOTOKOM, pa3HOCTh KOHIIEHTpAIHen
MOJJIEP)KUBACTCS HAa JIOCTATOYHO BBICOKOM YpPOBHE IO TOJHOTO HCTOILIEHUS ChIpbs. llpu
NEPUOIMIECKON CMEHA JKCTpareHTa IPOIEcC B KaXIOH ero MOpIUN W B IEJIOM ITOCTEHNEHHO
3aTyXaeT 3a CUeT BHIPaBHUBAHMS KOHIICHTPAIIUi, T.K. HOBasl MOPIIKS SKCTPareHTa COMpuKacaeTcs ¢
CBIPbEM, COACPIKAIIMM MEHBIIIE SKCTPAKTHBHBIX BEIECTB, TAKXKE J0 €T0 MOJHOTO UCTOIICHUSI.

6.  Temmeparypa. Panee ObUIO CKa3aHO, YTO TeMIlepaTypa BIMSET HAa YPOBEHb KUHETHUECKOMN
DHEPTUM XAOTHYECKOTO MBIDKEHUS MOJIEKYJI. ODTO CHJIBHO BIHSIOIIEH (aKTOp, IMOBBIIICHUS
TEMIEPaTypbl yCKOpsieT mpolecc u3BledeHus. OIHAKO 3TO MOXKHO TMPUMEHSTh JHIIL MPH
MOJyYeHUH BOJHBIX W MACIISTHBIX HM3BJICYCHUH (T.€. KOTJIAa SKCTPAreHT HE JIETY4) TEPMOCTOWKHX
OKCTAaKTUBHBIX BemlecTB. [lake B ATHX CiIy4asX B HEKOTOPBIX BHUAAX CHIPbS MPU MPUMEHEHUU
ropsiaeil BOJBI MOXET MPOMCXOIUT KIIeHcTepHu3amus KpaxMmaia, IMenThu3anus BemecTB (OeIKoB u
Ip), YTO 3HAYUTEIHHO 3aMENJISIET MPOIIECC, & CAMU BBITSKKH CTAHOBSTCS CIIM3UCTHIMU U MYTHBIMH.
Tak 4TO, B OCHOBHOM, M3BJIEYEHHE MMPOBOJUTCS IPU KOMHATHOI TemrepaType. XOTs HHOTIa ChIphe
00pabaThIBalOT MpEIBAPUTEIHLHO TOpsSYe BOJOW AN WHAKTUBanmuu (hepMeHTOB. ['opsuast Bona
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MIPUMEHSAETCA Yalle MPU DKCTPArMpOBAHUM KOPHEW, KOPHEBMIL, KOPbI, KOXKHCTBIX JHCTHEB, B
OCHOBHOM, B aliTEYHOM MPAKTUKENPHU IMPUTOTOBJIEHUH HACTOEB U OTBApOB, HA IPOU3BOJICTBE - IPHU
MOJIYYEHHUH I'YCTHIX U CYXUX IKCTPAKTOB.

7. IIponoiKUTENBHOCTD SKCTparupoBanusi. 3 ypaBHeHus 3akoHa PuUKa CIEAyeT, UTO YEM JOJIbIIE
UAeT mpolecc, TeM Oouiblie BewecTB npoaudynaupyer u3 coipbsi. OIHAKO HA MPAKTHKE
CTPEMSITCSL COKPATUTh MPOJOIKUTEIIBHOCTh AKCTparupoBanus. C 3KOHOMUYECKON TOYKHU 3PEHUS
MOBBIIIAETCS MPOU3BOJUTEIBHOCTh U COKPALIAETCS PACXOJ IKCTPAreHTa, a C TEXHOJIOTHYECKON —
KaueCTBO BBITSUKKH BBINIE, T.K. B HEE MEHBIIEC MEPEXOaUT MeIeHHO auddyHaupyommx BMC-
OaracTHBIX BemlecTB (OETKOB, MEKTHUHOB, cin3ei). O0 OKOHYaHUH Tpolecca He0OX0IUMO CYIUTh
HE IO IIOJIHOTE M3BJICUYECHHUS BCEX JKCTPAKTUBHBIX KOMIIOHEHTOB, @ MO IIOJHOTE BBIACICHUS
OMOJIOTUYECKH aKTHBHBIX BEIIECTB (AJIKOJIOUAOB, TTUKO3UJOB U AP.). MPOLECC IKCTPArHpOBaAHUS
MpEKpaIiaoT M0 MOKa3aHWEM aHaju3a Mpod Ha CoAepKaHUEe NEHCTBYIOIIUX BEIIECTB.

8. JoGaBnenne I[IAB. YcTaHOBIEHO SKCIEPUMEHTANBHO, YTO JO0ABICHHE K HKCTPAreHTy
HeOonpmux konmumyectBax I[IAB  (or 0,01 nmo 0,1%) mno3BoisieT yIy4IIMTh IPOIIECC
9KCTParupOBaHUS: YBEIUUUBACTCS KOJIMYECTBO U3BICUYCHHBIX AJIKOJIOUJIOB, TTTUKO3UIOB, d(PUPHBIX
Macell uap, JU00 TOJHOTA W3BJICYCHHS JOCTHTAeTCS TPH MEHBIIEM OO0BEME HCIOIh3yeMOTO
skcTpareHTa. [IAB cHMKalOT MOBEPXHOCTHOE HATSKEHUE PAcTBOpPA U YJIyUIIAOT CMAYUBAEMOCTb
(T.e. IEHCTBYIOT KaK COJMIIOOMIN3ATOPHI ), HO B IIEJIOM MEXAHU3M U3 BIUSHUS MOJHOCTBIO HE SICEH.

9. Tlopo3HOCTH CBHIPBS- aHJBI3IBLIBIK, KOTOPasi 3aBUCUT OT BHUJAA ChIpbs (JIUCThS, IBETKU, KOPHU,
KOopa HJp,) U cTeneHu u3MenabdeHusi. OT 3TOTO 3aBUCHUT, KaK YaCTHUIIBI CHIPhS PACIIOIAratoTcsl ApyT
OTHOCHUTENIBHO JIpyra, 4ToOBbl OBUIO KaKk MOXKHO MEHBIIE IYCTOW MEXIy HHUMH, B TOXKE BpeMs
JIOJKHBI OCTaBATHCA MTPOXOABI I MPOJABUKEHUS SKCTPAreHTA.

10. TlopuctocTh CBIpBSi- STOT (HAKTOP 3aBUCUT OT MOPQOIOTHUECKOro Chipbs. CroJla OTHOCSTCS
JMaMeTp U KOJUYECTBO MOP B KIETOYHBIX MeMOpaHaxX (CTEHKax), KOTOPbIE 3aBUCST OT OPTraHOB
pacTeHuii (IIBETKH, JUCThsI, KOPHU, KOPA, MJIOJbI) M1 BHJA PACTEHUS, T.€. €r0 HAUMEHOBAHUS, H-P,
MJIO/IBI IIWIOBHUKA WJIA TUIOMBI OOSIPBIITHUKA; CEMEHA TOPYMIBI UM ceMeHa (eHXels, T.K.3/1eCh
AMEET 3HAUYECHUE U IPUPOAA DKCTPAKTUBHEIX BEIIECTB, COAECPKALUXCS B JTAHHOM CBIPBE.

4 UnmocTpaTuBHBINA MaTepuaJ: npesenranus Microsoft Power Point.

5.JIuteparypa:

OCHOBHAA:

1. Vcrenoa, I'. O. DKCTpakIMsUTBIK OpenapaTTapIblH TEXHOJOTHsCH [MotiH] : oky Kypamst / I'. O.
VYcrunosa, A. III. Amupxanosa. - M. : "Jlurreppa", 2019. - 256 c.

2. Manmiep C. H. XuMusUIbIK TEXHOIOTUSIHBIH TIPOLIECTEP] koHe anmaparrapsl : okyisik / C. H. Mantiep,
F. M. XXymanazaposa. - KP bF'M yceinran. - Anmarter : "bacray", 2018. - 256 6. C

3. Mantnep C. H. Ilpomeccsl u ammaparhl XUMHYECKOW TexHoioruu : yueOuoe mocobue / C. H.
ManTtiep,I”. M. JKymanazapoBa. - MuHucTepcTBo 00pa3oBanus U Hayku PecniyOnuku Ka3zaxcraH. - AnMarsl
: "bactay", 2018. - 256 ¢

4. VYcrenosa, I. O. [IpuMeHeHnEe CBEPXKPUTUYECCKOMN YIIEKUCIOTHON SKCTPAKIUK B (papMaleBTHYECKOM
texHonornu / M-Bo 3apaBooxpanenus PK; Kas. nam. ya-t um. C. JI. Achenmusipoa Anmatel : DBepo, 2012.
-100c

5. ApsicranoBa T. A. BHONOTHSIIBIK MaTepHAIaH SKCTPAKIUS dIiCi apKbUIbl OKIIAYIaHATHIH YIIbI XKOHE
KYIITI 9CepiIi 3aTTap TONTaphl: XUMHUA-PapManeBTHKAIBIK (aKyabTeTiHiH [V-Kypc cTyAeHTTepiHe apHalFaH
OKy Kypaiiel - Aimartsl : OBepo, 2012

JlomoHuTEILHAS:

6. Mamxkosckuit M.JI. JlekapcTBeHHbIE cpencTBa. Xapskos, - 2008. — Uz, 15.
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10.

11.
12.

13.
14.

15.
16.

7. TocymapcrBennas ®apmakomnes: Pecnyonuku Kazaxcran. — tom 1 — Anmarel. — M3narensckuid
nom: «OKunbex xonpy.— 2008.— 592 c.

8. TocymapcrBennas dapmakomnes Pecnyonuku Kazaxcran. — tom 2. — Anmatel.— M3naTenbckuii
nom: «OKunbex xomnpy.— 2009. — 792 c.

9. CarpiapikoBa b.A. Jlopinepain enaipicTik TexHomoruscel. — Anmarel.— 2011, — 346 6.
10.TopnanoBa b.O. Mammubl 1 aBTOMaThl A (AaCOBKM M YIMAKOBKH JIEKAPCTBEHHBIX (POpM.—
[emvmkenT.— 2003.— 166 c.

DJIeKTPOHHBbIE pecypchbl:

http://www.studmedlib.ru,

JIOT'UH ibragim123, ITAPOJIb Libukmal23

http://lib.ukma.kz

6.KOHTpO/IbHBbIE BONPOCHI:

Yro Takoe apomMarHele BOIbI? KakoBO HMX Ha3HAY€HHWE M IEPCIEKTUBBl UX IPUMEHEHUs?
Howmenkiarypa.

Kakumu criocobamu mosty4qaroT apomatHble BoJbl? B yeMm 3akirodaercsi IpUHIMIHAIBLHOE OTINYNE
apOMAaTHBIX BOJI, IOJIYYEHHBIX PA3HBIMU METOAAMU?

Kakoll 3akoH JIeXHMT B OCHOBE IEpEroHKH 3(UPHBIX Macel ¢ BOAsHbIM napom? B uyeM oH
3axmtovaercs? Kakas anmaparypa npuMeHsieTcs pu 3ToM?

PacckaxuTe 4acTHYIO TEXHOJOTHIO MOJIYYEHUs] TOPbKO-MUHAAIBHON BoJbl. KakoBEl ocoOeHHOCTH
ATON TEXHOJIOTHH?

Pacckaxute TEXHOJOTHIO apOMAaTHBIX BOJ|, MOJY4aeMbIX PacTBOPEHUEM H(HUPHBIX Macesl B BOJE.
VYKaXuTe uX COOTHOLICHUSI.

OOBscHUTE pPOJIb TajdbKa B TEXHOJOTHMHM MPUIOTOBICHHMSI apOMAaTHOM BOJBI MyTEM PacTBOPEHUS
3(UpPHOro Macia B BOJE.

B kakux ciaydasx B cOCTaBe HEKOTOPBIX apOMaTHBIX BOJ BBOAST STHJIOBBIN CIIUPT?

Kak crannapTusyioT U XpaHsT apoMaTHbIE BOJbI?

Yro Takoe TtemnoBoM mpouecc? YUTo sABIAETCS ABWXKYILEW CUJIOW Ipolecca Terulonepeaadn’?
Kakumu ciocobamu pactipocTpaHsercs Temio?

Yro Takoe TEIIONPOBOAHOCTh, KOHBEKLHUA, M3aydeHHe? KakuMm 3akoHaM OHM IMOAUYMHSAIOTCA?
KakoBa nx ¢usnyeckas cymuocts? YTo Takoe CII0KHBIN TernaooomMeH?

Kakwue tennonocurenu Bol 3HaeTe? JaliTe MX KPaTKyIO XapaKTEPUCTUKY.

[louemy B KadyecTBE HMCTOYHHMKA TEIUIA MIMPOKO MCHOJB3YeTCs BOJsHOW map? KakoBwl ero
IIPEUMYILECTBA U HETOCTATKH?

B xakux cinyuasx npumensercss "ocTpeiii" u "rioyxoi" map? Kakue Turbl TeniaooOMEHHMKOB M B
KAKUX CIIy4asiX MCIIOJIb3YIOTCS I HarpeBa U yIapuBaHUsI )KUJIKOCTEN?

Yro Takoe oxnaxaeHue? Kakue xmagareHTs! Bbl 3HaeTe? B Kakux cirydasx OHU IPUMEHS0TCA?

Yro Takoe koHJeHcanua? B kakux anmaparax OHa IpOBOJINTCA?

Kakue Tumsl KOHIEHCATOPOB BaM M3BECTHBI? B Kakux ciydasx OHM IpUMEHAIOTCI? B uem
3aKJIFOYAETCs UX OTINYHe?


http://www.studmedlib.ru/
http://lib.ukma.kz/
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1.Tema: Hacroiiku. OcobeHHOCTH TexHoIoruu. CTaHaapTH3aIus HACTOCK. DKCTPAKTHI.
OO61mas cxema MpOU3BOJICTBA XKUJIKHUX IKCTPaKkToB. OcobeHHocTH TexHonoruu. CTaHaapTu3anus.
2.1leJib: 03HOKOMHUTH CTYJIEHTOB CIIOCOOaMH SKCTPAarMpOBAaHUs U allllapaTaMH.
3.Te3ucesl JeKINN:

1.Mauepanus

2.Pemariepanus

3.Ilepkomnsiuus. TUIIBI TEPKOJIATOPOB

4. Penepkonsiust

5.IMpKyIsAMOHHOE SKCTPAarupoBaHUeE

6.IIpoTHBOTOYHOE IKCTParupoBaHUe

7.Pexynepauus ciupTa U3 oTpad.chlpbs

Jns m3BnedYeHus NEHUCTBYIOLIMX BEIIECTB M3 CBHIPbSl C KJIETOYHOM CTPYKTYPOH HCIHOJIB3YIOTCS
CIIEeyIOIINEe CIOCOObI AKCTPArupoOBaHUs: Malepalus, peMalepanus, MepKOISINs, PernepKoIsLus,
HUPKYJSITUOHHOE ~ JKCTPAarupoBaHUE, MPOTUBOTOYHOE  OKCTPArMUpOBAaHUE W Pa3JIMYHBIC
MoAM(UKAIIIU 3THX CITOCOOO0B.

Mauepauus

HasBanue 3Toro crnocoba MPOMCXOJUT OT JIATHHCKOTO CJIOBa — Maceratio — HacramBaHue. DTOT
CIoco0 SIBISIETCS TPEBHEUIITUM, OH IIUPOKO MPUMEHSIICS ISl TTOJTYIEHHUSI HACTOEK U SKCTPaKToOB. B
HACTOAIIEE BpeMsi — OTOT CMOCOO BBITACHSAETCS Ha IMPOU3BOJCTBE Oo0Jee COBEPUICHHBIMU
MPOU3BOJIUTEIBHBIMA  CITIOCOOAMHU, TIO3BOJISIONIMMHU  TIOJIY4aTh BBITSOKKH € MaKCHUMaJIbHBIM
COJIep’)KaHUEM JIEHCTBYIOIIMX BEIIECTB M MHUHUMAIBHBIM COJEp)KaHHEeM OaJlaCTHBIX BEIIECTB.
Cama Manepanusi Kak KJIacCHUYECKHUH CIIOCOO HKCTParupoBaHUs 3aKIIOYAeTCs B CIEAYIOLIEM.
H3MmenpueHHOE ChIphE MOMENIAIOT B MallepallMOHHBIN 0aK M3 HEp’KaBEIOIIEH CTalnH, MOKPBITHIN
W3HYTPU SMaiblo (paHbIlle HMCIOJIb30BAIM JIEPEBSHHBIC >KOAHBI WM MEIHOJYKCHHBIC KOTIIBI,
MO3TOMY UX HENb3s ObUIO HCIONB30BaTh ISl APYTUX HAWUMEHOBAHUM ChIpbs). ChIpbe 3aTMBAIOT
paccuMTaHHBIM KOJMYECTBOM JIKCTpareHTa U HacTauBaroT npu temmeparype 15-20°C B teuenue 7
CyTOK. Bpemsi oTBpeMeHM cHelUalbHOM [EepEeBAHHOW JIOMATOW THUIA Becla NEPUOJUYECKU
nepememuBaioT. [locne oOkaHuaHWS HACTaMBaHUS BBITSDKKY CIHMBAIOT, CHIPhE OTIKBIMAIOT,
MPOMBIBAIOT HEOOJBIIMM KOJIWYECTBOM UHCTOTO JKCTPAareHTa, CHOBAa OTKHUMAIOT. BBITSKKI
00BEIMHAIOTOTCTANBAIOT U (PUIBTPYIOT TOBOISAT 10 TpeObyeMoro oobema.

OTOT cmocod UWMeeT PpSAA CYNIECTBEHHBIX HEJOCTaTKOB. Bo — mepBbIX, Oomblias
MPOJIOJDKUTENIFHOCTh  TpoIlecca , TMPHU  ITOM CHHKACTCS €ro  MPOM3BOIUTENIHHOCTH  (C
HSKOHOMHUYECKON TOYKH 3PEHHs), a C TEXHOJIOTUYECKOW TOYKU 3PEHHSI — KAueCTBO BBITSIKKU
YXyALIAeTcs 3a CYEeT Mepexoa B Hee M3JIMIIHEro KojJudecTBa OayutacTHhIX BemlecT. [l Oonee
MOJTHOTO WCTOIICHHS CBIPhSi TpeOyeTcs NOMOTHUTENbHOE KOJIMYECTBO YMCTOTO JKCTpareHTa s
IIPOMBIBaHMS OTXKAaTOTO ChIpbs. [lo3TOMy 1enecooOpa3sHO mpekpamaTh MpoLecc B OMpeneIeHHON
TOUKE, CY/Is 10 CyyMMe OMOJIOTUYECKU aKTUBHBIX BEIIECTB, MEPEIICAIINX B BRITSKKY. T.K. ChIpbe C
HKCTPAreHTHOM B MallepalliOHHOM Oake OOJIBIIYIO YacTh BPEMEHH HAXOJHUTCS B COCTOSIHUU MakKpo
— MOKOS1, KOO(PPUITMEHT KOHBEKTUBHOM (D Py31un HEBETUK, BRIpABHUBAHNE KOHIICHTPAIMH HJIET, B
OCHOBHOM, 3a CYET MOJEKYJSIpHOU Auddy3un, MOITOMY OYeHb MEIJICHHO. B CBsI3HM ¢ 3THM c1mocob
Malepanuu SIBJISIETCS CTaTUYECKUM (T.€. MPOUCXOJSAIIMM B COCTOSIHUM MAaKpOIMOKOSl U ChIPbS, U
SKCTpPAreHTa).
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JUis yckopeHus mpolecca U3BJIeUeHHs NpU croco0e Malepaluy UCIOb3yI0TCs CIEAYIOUINE IyTH
JUHAMHU3aLUH:

32 mpoBeseHuEe Malepalud IMpH IOCTOSHHOM IE€PEMELIMBAHUU C IIOMOUIbIO MEUIAJIOK WM
BpaI[AlOIIErocsi Kopryca B MalepaloHHBIX 0Oakax — TypOymax (TypOOd’KCTpakuusi) Bpems
cokpamaercs 10 10 MuH.

33 uupkynauuMend -SKcTpareHTa (Kak Ipu 3aBapuBaHuM 4as). llepBble MOpPLUMM  BBITSKKH,
IOJy4eHHbIE II0CJIE€ HACTauBaHUS B 3aJaHHOE BpeMs, C IOMOUIbIO LEHTPOOEKHOIro Hacoca
BO3BPALIAIOT Ha CHIPh¢ M BHOBH HacTauBaioT. [Ipw 3TOM MPOMCXOIUT OBICTPOE BBIPABHUBAHUE
KOHILIGHTPALUH.

34 VaprpasBykoBass Mauepauus. llpu o3ByuumBaHuM dSKcTparupyeMoil Maccel (T.e. IpHU
IPOMYCKAaHUH YJIbTPa3BYKOBBIX BOJH Y€pe3 ChIPhE C HKCTPAreHOM) C MOMOILBIO YCTAaHOBJIEHHBIX
BHYTpH (Ha JHE) MallepalliOHHbIX 0aKOB reHepaTopoB Y3, MPOUCXOAUT siBJIeHHE HaBuTauuu. [Ipu
3axXJIONbIBAHUM HABUTALMOHHBIX IY3bIPHKOB IPOUCXOJIUT IEpPEMEIINBAaHUE, JONOJHUTEIbHOE
U3MEJIbYECHHUE CBIPBSl B CPEJIE IKCTpAreHTa U JOKaJIbHOE MOBBILIECHHE t° 32 CUET TPEHUS YacTULl. 3a
CUYET 3TOr0 BpeMsl SIKCTPAarupoBaHus COKpalaercs ot 7 cyTok 10 10 MuH.

Pemauepauus.

Pemanepanus (Gucmariepanusi) — npeacTaBiseT co0oil ApoOHYI0 Malepaluio (IBOMHYI0) KOTopas
OCYIIIECTBIISIETCS CIIEAYIOIUM 00pa3zoMm.

M3MenbueHHOE ChIpbE MOMELAI0T B MallepallMoOHHbIN Oak. PaccuMTaHHOE KOJIMUYECTBO SKCTpareHTa
JIeNIAT Ha 2 HepaBHbIE opluu. bonbiryro nopiuto (5-KpaTHOE OT ChIpbsl KOJIMYECTBO) 3aJIMBAIOT HA
CBIPbE U OCTABJIAIOT Ha 6-12 yacoB. Ilepuoanueckn noMemmBaoT. 3aTeM CIUBAIOT 1-10 BBITSKKY, a
Ha ChIphE€ HAIMBAIOT BTOPYIO MEHBIIYIO MOPLHIO (B 3-4 KpaTHOM KOJIMYECTBE) U OCTABJISIIOT €I1e Ha
4-6 dacoB. Ilotom cnuBatoT Il BBITSDKKY, CHIphE OTKMUMAIOT OKOHYaTeNlbHO. OO0€ BBITSKKU
o0beauHsI0T. B ocHOBHOM, ApoOHas Mmarepauus (pemarepanusi) NpUMEHSETCs] MPH MOJIyYeHUH
BOJIHBIX U3BJICUEHUH, PEKE CTUPTOBBIX.

Bpemsi HacTamBaHuUS AJi1 KaKIOTO BHJAA ChIpbs MOAOMpaeTcsl ONBITHBIM myTeM. llepmonnueckas
CMEHa DKCTpAareHTa MO3BOJIAET IPUMEHBIINX 3aTpaTax BPEMEHU HAa HACTAUBAaHUE UCTOILUTH CHIPbHE,
YMEHBIINUTh NMOTepH Ha Iupdy3uu, T.e. MOCTOSHHO MOJJIEPKUBATh JTOCTATOUHYIO PAa3HOCTh KOH-
LUH.

IHepxkoasuus.

HaszBanue »Toro cmoco0a MNPOUCXOAUT OT JIATUHCKOTO clioBa percolatio — mpolexuBaHUEe U
MoJIpa3yMeBaeT MpoIycKaHUe SKCTpareHTa yepe3 CJIOU ChIPhS C PACCUUTAHHON CKOPOCTHIO CIIOCOO
npeziokeH B 1833 r. Rabike. DkcTparnpoBanue npoBoAAT B ClEUATBHBIX IWIMHAPHUECKUX WIIN
WIMHIPO — KOHUYECKHUX armaparax, MepKoJsATOpax, KOTOpble BHYTPUM HMEIOT JIO)KHOE JHO, Ha
KOTOpO€ yKJaabIBaeTcs (GpuiabTpyrommii marepuan (0513b, OETBTHHT, MapJil B HECKOJIBKO CJIOEB) U
pactutenbHoe chipbe. MHOrna ammaparsl MOTYT OBITh C MAapOBBIMU pyOallIkaMu JAJisi MPOBEACHUS
mpoliecca NMpH HarpeBaHUM, a TakXKe peKylepalmuu Coupra U3 oTpaboTaHHOro Chipbs. Camu
anmnapartbl 0OObIYHO M3TOTABIMBAIOTCS M3 HEP)KaBEIOIEH CTalM, allOMUHUSA, JTY>)KEHOM Meau U Ap.
CBEpXY OHM 3aKpbIBAIOTCS KpBIIIKAMH HWMEIOIMMH HECKOJBKO TMaTpyOKOB: Ui IOJA4u
AKCTpareHTa, ojayu MPOMBIBHOI BOJIbI, OTBO/IA MIAPOB, BHIBO/IA BBITSKKH U T.I1.

[TepkoNALMOHHBIA CIOCOO AKCTparupoBaHUs ChIPbsl MPOBOAUTCA B 3 3Tama: HamMayMBaHHUE,
HacTauBaHHE U COOCBEHHO MEPKOJISLINS

I sran. HamauuBaHue (3aMauMBaHHUE) CBIPbS IIOCIE H3MEJIBYEHMS IOJIOBUHHBIM WM DPABHBIM
KOJINYECTBOM KCTPAreHTa M0 OTHOUIEHUIO K MACCE ChIPhs (B 3aBUCUMOCTHU OT BHJIA ChIPbS: MJIO/BI,
KOpPHH, TPaBa, IIBETKH) MPOBOIAT B OTJAECIBFHOM COCYJE MM MareparoHHoM Oake. OCTaBisIOT Ha
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3-4 yaca. [Ipu 3TOM 3KCTpareHt (T.K. €ro Majo) JIMIIb MPOHUKAET BHYTPb KIIETOK, IECOPOUPYET U
pPacTBOPSIOT BEIIECTBA, 00pa3ysi BHYTPU KJIETOK KOHIICHTPHUPOBAHHBIN MepBUYHBIN COK. ChIpbe pu
9TOM Ha0yXaeT U yBeJIMYUBACTCS B 00beMe.

IT sran. HactanBanue wim marepanonHas may3a. Ha0yxmmii Mmarepuall mepeHocsAT B IEPKOJIATOP,
I/ ero JAOCTaTOYHO IJIOTHO YKJIAJbIBAIOT, YTOOBI HE 0Opa30BBIBAIUCH BO3AYIIHBIE MOJIOCTH, T.K.
yepe3 KOTOpPbIE IPOXOXKAECHUE SKCTpareHTa 3aMmesuiierca. CBepXy ChIpbe MOKPBHIBAIOT IOJOTHOM
(6s13p MM OCTBTUHT) U KIAMYT TSDKEIBIA TUCK (THET). 3aTeM MPHU OTKPHITOM BBIITYCKHOM KpaHE
HAQUMHAIOT [0Jady »3KCTpareHTa Juisl BBITACHEHUs BoO3Jayxa (Jydlle CHHM3Yy, TOrja BO3AYX
BBITECHUTCSI TOJIHOCTHIO) B TAaKOM KOJHMYECTBE, YTOOBI HaJ ChIphEeM 00pa3oBaliodb '3epkaio’,
MOJUIIMHA KOTOporo AospkHa ObiTh 30-40 Mm. Ecim skcTpareHT moaaroT CBEpXy, TO MEpBBIE KaIlly,
MOSIBUBIIMECS B BBITYCKHOM KpaHe BHOBb CBEPXY 3allUBAlOT B Chiphe. OCTaBIAIOT Bce Ha 24-48
4acoB — MallepalliOHHasl 11ay3a, BO BpeMsl KOTOPOIl 3KCTPAaKTUBHbIE BEIIECTBA IEPEXOAST U3 KIETOK
B OKCTpAreHT.

IIT stam. [To okOHYAHWYW HACTAWBAHUS HAYMHACTCS COOCTBEHHO MEpKOJIsIus. [Ipu 3TOM OTKpBIBAIOT
CIIyCKHOHM KpaH, 4epe3 KOTOPbIH CIIUBAETCS € 33JaHHON CKOPOCThIO KOHLIEHTPUPOBAHHAS BBITSAKKA.
OIHOBpPEMEHHO CBEPXY C TAaKOH K€ CKOPOCTHIO MOMAIOT CBEXKHM IKCTpareHt (3a 1 wac 1/24 wumm
1/48 dacTp 3aM0HEHHOTO 00beMa MEePKOISITOpa). T.0., KOHIIECHTPUPOBAHHAS BBITSKKA BBITECHSACTCS
CBEXHM JKCTPAareHTOM, 4YTO II03BOJSET MNOAAEPKHUBATh BBICOKYIO PA3HOCTb KOHLEHTpALUU U
00ecrevnTh MOJIHOE HCTOIICHHE ChIPhs MO JEHCTBYIOMIMM BemiecTBaM. OKOHYaHUE MEPKOISIUU
OOBIYHO OMPEEINAIOT MO OOECIBEUMBAHUIO BBITSKKM WM C TOMOIIBIO KaYeCTBEHHBIX LIBETHBIX
peakuMM Ha JACWUCTBYIOLIME BeIIeCTBAa, T.K. OautacTHble BemiecTBa (O€NKH, MEKTHHBI U JIp.
OecLIBETHBI M U3BJIEKAIOTCS MeJIeIHEE U3 — 3a OONBIINX pa3MEPOB MOJIEKYJ (OMOMOIMMEDHI).
[Tepkosnsnus B TaKOM BHJI€ IPUMEHSETCS B TPOU3BOJCTBE HACTOEK, I'YCTBIX M CYXUX DKCTPAKTOB.
[Tepxonsiuus B MPOU3BOACTBE KHUIKUX IKCTPAKTOB HECKOJIBKO M3MEHEHA M MPOBOJUTCS B 2 dTana:
1I0CJI€ HACTaWBaHUS CIUBAIOT 85 yacTell BBITSHKKH (HanOoJiee KOHIEHTPUPOBAHHOM) B IepecueTe Ha
3a/laHHbI 00BEM TOTOBOIO MPOJAYKTa M OTCTABIAIOT. 3aTEM MEPKOJSALHUI0 BEAYT JO IOJHOTO
UCTOLIEHUS CBIpbs, a Il BBITSDKKY, KOTOpas MEHEe KOHILIEHTPUPOBaHA IIOTOM YIAPUBAIOT IOJ
BaKKyMOM JI0 mojydeHust 15 0O0beMHBIX uHacTed UM OO0BeAMHSIOT ¢ - BHITSDKKON. B cymme
nonyudaercs 100 00beMHBIX YacTel )KUIKOTO IKCTPAKTA.

[TepxonsaTophl (AKCTPAKTOPHI, AUPPY30pPHI).

OHM TpenCTaBIAIOT cOOOW IMIMHIPUYECKHE U IWIMHAPOKOHUYECKUE ammapaTbl (KOJIOHHBI) M3
JYKEHOW MeIW WM JKEJIe3HO — alllOMHUHUEBBIX (HEepXKaB.CTallb) CIJIaBOB (B J1aOOpaTOpPHBIX
YCIOBHUAX — U3 cTekna). [IepKoasTopbl (SKCTPAKTOPBI) CBEPXY 3aKPBIBAIOTCS T'€PMETUYHO (M3-3a
MCIIOJIb30BaHUs JIETYYMX 3KCTPAreHTOB) KPBIIIKON ¢ MaTpyOKOM JJisl MMOJAa4Yu SKCTpareHTa; BHU3Y
HAXOJUTCs CIIYCKHOM KpaH. Haj kpaHOM Ha HEKOTOPOM PacCTOSTHUM IOMEUIAETCsS CUTOBUAHOE JHO,
3acTUJIaeMoe ClI0eM (PHIIbTPYIOLEeH TKaH!.

PanbIie ncnonap30BauCh KOHUYECKHE MEPKOJATOPHI: T.K. OHU yJOOHBI B OTHOLIEHHUHU 3arpy3Kd U
BBITPY3KU PACTUTENIBHOTO ChIPbsl, OJIHAKO B HUX BEPXHUE CIIOM CHIPbS MCTOILIAIOTCS HEIOCTATOYHO
IIOJIHO, B TO BpeMs, KaK M3 HWKHUX CJIOEB CHIPbSl BHIMBIBAIOTCSI HE TOJIBKO JEMCTBYIOLIUE, HO U
OaJUTacTHRIE BEIIECTBA.

B mmnauHApO — KOHHMYECKUX MEPKOJATOpax [UIsi PaBHOMEPHOTO HCTOLIEHUS ChIPbsl KOHMUYECKAs
yacTh ammapara ¢ yrioM 45° nomkHa coctaBinath 60% oT o0miel BBICOTHI MEPKOJATOPA, T.K.
YaCTHUIIBl SKCTPAareHTa B CIIOSIX, PACIIOJIOKEHHBIX 1O OOKOBBIM CTEHKaM KOHHUYECKOH dYacTu
NpoxXoasaT Oojee ATUHHBIA MyTh, yeM B LeHTpe. CienoBaTeNbHO, B IIEHTPE MEPKOJATOpa
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pacTUTENBHOE ChIpbe OYZET CKOpee HCTOLIEHO, 4eM I0 OokaM. DTa KOHCTPYKLHUS Ipe/loKeHa
MypasbeBbiM UL A. u [TirykoBeim FO.I°. (1975)

Konunyeckue, IUIMHAPO — KOHUYECKUE U MPOCTHIE LWIMHIPUYECKUE MEPKOJIATOPHI IIPUMEHSIOTCS
Ha Manbix ¢apm. [IpousBojacTBax u raneHoBbIX (padpukax, T.K. B HUX pa3rpy3Ka OOJierdyeHa TeM,
YTO UX MOXHO ONpakuabiBaTh. OJHAKO ONPAKUIbIBATh MOYKHO JIMILb anmapaTbl HEOOJBLIOrO
o0beMa.

B apyrux KOHCTPYKIMSX LWIMHIAPUYECKUX MEPKOIATOPOB pasrpy3ka OCYIIECTBIISAETCS Yepes3 JIOK,
pacroI0XKEHHBIN YyTh BBIILIE JHULIA IEPKOJISITOPA, T.€. HaJ "JI0KHBIM" THOM.

B camopasrpyxatomiemcs nepkodsitope koHCTpykiimu KAHUU (emkocts 100, 250 u 500:1.) MoxkHO
IIPOU3BOJIUTH HE TOJBKO IPOLIECC IKCTPArUpOBaHUS, HO TaKXkKe OTTOHKY cnupra (WM ApYyroro
9KCTpareHTa) M3 OTPabOTAHHOIO ChIPbS M MEXAaHMUYECKYI0 pas3rpy3ky mporta. ['epmerusauus
NEPKOJISATOPA JA€T BO3MOXKHOCTh UCIIOJIb30BAaTh HE TOJIBKO 3TAHOJI Pa3IMUYHON KOHLIEHTpAlUU, HO U
npyrue 6ojee JeTyyre OpraHudeckue pacTBopuTenu. IlepkonsaTop u3 BHyTpeHHero uwinsapa (5),
BBITIOJIHCHHOTO M3 HEpXaBewIle crtaiu. B BepxHed yacTu Kopryca MMEIOTCS MaTpyOKH Jis
[0JJa4uu BOJIHO — CIIUPTOBOM cMmecH (12) u3 MepHUKa U BbIBOJIa OTPaOOTaHHOTO Mapa (8) U3 napoBoi
pyOamku (6), IpH MOMOIIM HYEro MOKHO CO3/aBaTh OIPENEICHHYIO TEMIIEPaTypy SKCTPAKIHU
(HampuMep, B IPOU3BOJACTBE TYCTBIX M CYXUX OKCTPAKTOB, MACISHBIX 53KCTPaKTOB M Jp.
MpenaparoB).

B HmkHel dacTu Kopmyca pascelieHsl narpyOku ans BBona mapa (13) B mapoBywoo "pyOamky" u
Bbimycka KoHaeHcata (3). Bepxusist (11) m HuxkHAS (2) KpBIIIKK B3aUMO3aMeEIla€Mbl, UMEIOT
AIUTMIICOBUIHYIO (opMy. B 1leHTpe Kpblliek pacroyiokeHbl MITylepsl. B 3aBucumMocTd OT
PacIoJIOKEHUsI OHU CIIyKat: JIn6o 17 BbixoAa napos cunupta (10), mubo ans cnuBa BBITSDKKY (15),
a B clydae OTIOHKM CHHpTa U3 OTPAabOTaHHOrO ChIpbs — A mojauu "octporo" mapa (14). B
HIKHIOIO KPBILIKY BcTaBisiercd "noxkHoe" nHo (1), mpencrasistomiee coboit nepoprpoBaHHBIN
JIMCK W3 HepiK. CTaIM, Ha KOTOPBIM HATATMBAIOT (QMIBTPYIOIIYIO TKaHb. KpBIIIKKM HMEIOT pBIKAYHO
— BUHTOBOW MeEXaHM3M C TIPOTHUBOBECOM M PpE3MHOBbIE MpaKIaJAKUd s oOecredyeHus
repmeTuyHOCTH. [Tos1 BepxHeH Kpbllkoil nuMeeTcs neppopupoBaHHBIA AUCK U3 HEpK. cTaiu. s
TOr0, 4ToObI HaOyXIlee ChIphe HE MOTIJIO MOMNAacTh B OTBEPCTHSI BEPXHUX MATPYyOKOB MEPKOJIATOPA
(ocoOeHHO Tpu MoJlaue SKCTpareHTa CHU3Yy BBEpPX), HA AMCKe mpenycMoTpeHo 4 ¢ukcatopa (11).
Jns mIoTHOM yKJIaAKH ChIpbs U MOCIEAYIOLIEro yJAJeHUs LIpoTa U3 IMEPKOJIATOpa Mo 00euM
CTOpPOHaM €ro KOpIlyca YCTaHOBJIEHBI JeOanaHCHBbIE 3JeKTpuyeckue BuOpatopsl (4). Kopmyc
MEPKOJIATOPA 3aKPETUISIETCS Ha METAJUTMYECKOM MOJICTaBKE C pe3MHOBBIMH amopTu3aropamu (7).
Penepkonanysa uim mHaue Ha3bIBa€TCS MHOTOKpaTHAsI MEPKOJIALMS, IPUMEHSAETCS AJIs NOIY4YEHHUS
KOHIEHTPUPOBAHHBIX BBITSDKEK B IPOU3BOJICTBE KHUAKUX OJKCTPAKTOB U JUISL OOJeryeHus
ylapuBaHus — B IPOU3BOJCTBE I'YCTBIX U CYXHX DKCTPAKTOB, a TAK)K€ B IPHU3BOJACTBE JKUIKUX U
CYXUX OKCTPakTOB — KOHIEHTPATOB. DKCTPAKThl — KOHLIEHTPATHl HCIOJB3YIOTCS B alTEYHOU
NpPaKTUKe JJ1s1 ObICTPOro MPUTOTOBJICHUSI HACTOEB U OTBAPOB, BMECTO PACTUTEILHOTO CHIPbSL.
CymHocTh crnoco0a 3akioyaeTcsi B CIEAYIONeM. YcTaHaBiIMBaeTcsl Oarapes MepKOJIATOpPOB,
cocrosmias U3 3-5 anmnaparoB (MEHbIIIE HENb3s, HE JOCTUraeTCs MOJIHOTA UCTOLICHUS ChIPhs, a IPU
0oJbIIEM KOJMYECTBE — MPOU3BOACTBO HE peHTabenbHO). ChIpbe B KakIOM CIEAYIOLIEM
NEPKOJIATOPE IKCTPATUPYETCS BBITSKKOM, MOJYYEHHOM M3 MPEIBIIYILIErO MEPKOJIATOPA, IPH 3TOM
M3 — 3@ JIOCTaTOYHO BBICOKOKH Pa3HOCTH KOHIIEHTpAalMeW BBITS)KKA HACBIIIACTCA ACHCTBYIOIIUMHU
BeniecTBaMu. OJTHOBPEMEHHO B KaKIbI NMpEAbIAYIIEH MEPKOIATOP MOJAeTCs s HaCTauBaHUS U
NEPKOJIALMU TOPLUMS CBEXETO JKCTPAreHTa, YTO TOXKE IO3BOJISAET MOANEPKUBATH JTOYTATOUYHYIO
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Pa3HOCTh KOHLEHTPALUU C LEJIBIO MOJIHOTO MU3BJICYCHMS JEHCTBYIOIIUX BEIIECTB. A BBITSDKKA W3
MOCJIEAHETO MEPKOJIATOPA MOJIYyUAETCs] BBICOKOKOHIIEHTPUPOBAHHOM.

VY 3T0ro crnocoba cymecTByeT HeCKOIbKO MOJU(PUKALMNA: C pa3JelIeHUEM ChIpbs HAa paBHbIE YacTH,
pa3/ieJIeHHeM ChIpbsi Ha HEpaBHBIC YacTH, OBICTPOTEKYIIAs PENEpKOJSIHS, PEHepKOJALUs ¢
3aKOHYEHHBIM IIMKJIOM U Jp. HO Haubosee pacipoCTpaHEHHBIM CIIOCOOOM SIBJISIETCS:
Penepkoasiyus mo Uyakosy:

OKcTparupoBaHue NPOBOIAT B 6atapee u3 4-5 nepkonaTopoB. ChIpbe AEAT Ha paBHbIE YaCTH.

I cyrku. IlepByro mopuuio ChIpbs 3aMavMBaIOT PAaBHBIM KOJHMUYECTBOM 3KcTparenta (1kr:1i) Ha 3-6
4acoB. 3aTeM HalyXxIlee ChIpbe NEPEeHOCAT B MEPKOJATOP (KaK CKa3aHO BHIIIE), IPUIMBAIOT 2-X
KpaTHOE KOJMYECTBO IKCTpAreHTa 10 00pa3oBaHus "3epKana’ ¥ OCTaBISIOT Ha CYTKH (HAaCTanBaHUE
WIA MalepallMoHHas mnay3a). Eciau celppe npu  HaOyXaHMHM YBEIMYMBAaeTCs B oObeMe
HEXHAYUTEJIbHO, TO €ro MOXHO cpa3dy 3arpykarb B HEpKOJATOp ©0€3 IpenBapUTEIbHOIO
3aMa4yuBaHUsl.

Ha II cytku. 13 1-ro nepkosdTopa cHavaja cIuMBaloT 1 4acTh BBITSYKKH, KOTOPOM 3aMaunBalOT ChIpbe
JUISL 2-TO MEPKOJIATOPA, OJHOBPEMEHHO B | -1 EPKOJIATOP 3aJIMBAIOT | 4. CBEKEr0 dKCTPAreHTa, T.€.
B KaX/IOM IEPKOJISITOPE B pabOTe JOJKHO HAaXOJUThCS HAa | 4acTh ChIpbsl 3 YacTH SKCTpareHTa.
[Tocne 3arpy3ku 2-ro nepkojsiTopa HaOyXIIMM ChIPbEM, U3 1-T0 IepKoJIATOpa CIMBAIOT €Ile 2
YacTU BBITSDKKM U OJHOBPEMEHHO B HETO IMOAAIOT 2 YacTH CBEXKEro SKCTpareHra (B ammapare
o0muii 00beM HKcTpareHTa — 3 yactu). Bropoit cimB (2 4.) 3aauBalOT Ha ChIpbe BO 2-M
MEPKOJIATOPE TIOCIE €ro 3arpy3ku. M ocTaBlAIOT Ha CYyTKH.

IIT cyrku. 13 2-ro nepkosATOpa CIMBAIOT 14. BBITSKKH M 3aMaYUBAIOT UM HOBYIO NMOPLHIO CBHIPBS.
OpnHOBpeMEHHO U3 1-TO MepKoIATOpa CIUBAIOT 14. BBITSKKH U MEPEHOCAT BO 2-I MEPKOJIATOD, a B
1-i1 namuBaroT 14. cBexero skcrpareHTa. [locnme 3arpy3ku B 3-ro MHEpKOJSATOP ChIpbs, B 1-i
HNEPKOJISATOP MOJAIOT 24. HKCTpAreHTa, OJHOBPEMEHHO CIMBAsi 24. BBITSXKKHM, KOTOPYIO MOJAIOT BO
2-i1 nepkonarop. U3 2-ro nepkosaTopa nNpu 3TOM OJHOBPEMEHHO CIMBAIOT 24. BBITSKKH, KOTOPYIO
nonaroT B 3-if annapar. OCTaBIsAIOT HA CYTKH.

IV cytku. 3arpyska 4-ro nepkosisiTopa HAET aHAJIOTHYHO T10 CXEME.

V cytku. Eciu B Gatapee 4 mepkosiatopa, TO Ha V CYTKH U3 4-TO HEpKOJIATOpa MOdydaroT 1d.
BBITSDKKH KaK TOTOBBIM MPOAYKT (ero o0beM paBeH Macce 3arpy>KeHHoro B | ammapaT chIpbs, T.€.
1:1) T.e. HaunHaetcst pabo4Mil Mmepuoj, TOraa Kak nepsble 4 CyTOK ObUIM MYCKOBBIM HEPHUOAOM.
OnHOBpEeMEHHO U3 1-TrO MEpKOJATOpa CIUBAIOT BCIO BBITSDKKY (24.), ChIpbe OT)KUMAIOT a MPOCTO
BBITPYXKAIOT, T.K. OHO HCTOLIEHO MOHOCThIO. [loiaydeHHyI0 BBITSDKKY (l4.) 3anmuBaioT BO 2-i
NEPKOJIATOP, OTHOBPEMEHHO CJIMBAsi U3 HETO 4. BBITSHKKHU, KOTOPYIO MEPEHOCAT B 3-i MEPKOJIATOP.
OIHOBpEMEHHO M3 3-TO TMEPKOJATOpa CIMBAKOT |4Y. BBITSKKH, KOTOPYIO 3aiuBaloT B 4-i
nepkossATop. OQHOBPEMEHHO M3 4-T0 MEPKOJISTOPA CAMBAIOT 14Y. BBITSYKKH, KOTOPOH 3aMaduBarOT
ceIpbe s 1-ro mepkosaropa. Tenepb roJOBHBIM CTAHOBUTCS 2-W MEPKOJISITOP, & XBOCTOBBIM 1-H.
[Tocne 3arpy3ku cbIpbs B 1-i IEPKOIATOP BO 2-i1 MEPKOIATOP MOAAIOT 14. OCTaBIIEHCS BBITSKKU U3
1-ro nepkonsTopa 1 14. SKCTpareHTa, OAHOBPEMEHHO CIIMBast 24. BBITSDKKH 711 3-TO MEPKOJIATOpa U
T.JA. 2 4. BBITSDKKH U3 4-TO TEpKOJIATOpa MOJAOT B 1 MEPKOIATOp U OCTaBIAIOT Ha cyTku. COop
TOTOBOTO MPOAYKTA U3 "XBOCTOBOI0" MEPKOISITOPa (HOMEpP KOTOPOTO MEHSETCS KaXKAbli J€Hb) UAET
MecCsI1IaMH [0 Mepe HaJI0OHOCTH U HAJMYUH CBIPbs. [IpH 3TOM CBEXHI SKCTpAreHT MOaeTCsl BCETo
1 pa3 mo lu. Ha Ooyiee UCTOUIEHHOE CHIpbE B TOT ammapar, KOTOPBIM B 3TOT JI€Hb SBISETCS
TOJIOBHBIM, TOT/Ia KaK B IIyCKOBBIM IIEPHUOJE OH MOABAJICs O 24. B 1-i nmepkossiTop 4 qHSA NOAps.
N kaxpaplil 1eHb CIMBAIOT 4. TOTOBOrO mpoaykTa. T.0. MpU MUHUMAJIBHBIX 3aTpaTax 3KCTpareHTa
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JIOCTUTAETCA TOJYYEHHE BBICOKOKOHIICHTPUPOBAHHOW BBITSKKM IIPH MAKCHUMAJIBbHOM HCTOILLECHHUU
CBIPbSI U MUHUMAJIBHBIX TOTEPSAX Ha U Dy3UH.

IIpoTuBOTOYHOE IKCTPAarUPOBAaHMeE.

3T10T croco0 Ha3BaH TakK, HOTOMY YTO M CHIPbE M SKCTPAreHT JABMXKYTCS HABCTpEdy JIPYT OPYry B
JKCTPAKTOpax HENPEPBIBHOIO NeHCTBUA. MIHOrAa MPOTHBOTOYHOE HKCTPArUPOBAHUE IIPOBOAUTCS B
Oarapee OJKCTPAKTOPOB MEXKIy co00i Tpybamu U mnarpyOkamu (KOMMYHHUIIMPOBAaHHBI) C
0o0pa3oBaHUEM KObLIEBOW cucTeMbl. [Ipr 3TOM ChIpbe HEMOABMKHO, ABUKETCS TOJIBKO IKCTPAreHT.
DKCTparupoBaHHUEe MPHU STOM CYIIECTBEHHO OTJIMYACTCS OT penepkomsinuu no YymnkoBy. OObIYHO
ucnonb3yercs 4-5 anmapatos + 1 3amacHoi. M3MenbueHHOe M HaOyXllee ChIpbe OJJHOBPEMEHHO
3arpykaroT B 4 U3 nepkojsTopa (001iee ux KOIUYECTBO 5). DTOT METOJI MPUMEHSIETCS] TOJIBKO Ha
KPYIHBIX IPOU3BOJACTBAX, KOIJa IMPOJIYKT OJHOIO HAMMEHOBAHUS BBIIYCKAaeTCsl B OOJIBLIMX
KOJIMYECTBAX JUIUTEIbHOE BPEMSI.

B I nmosunmm B 1-ii NEpKOATOp INOJAIOT CHU3Y OSKCTPAareHT U OCTaBJSIIOT JJIsl HACTaWBaHUS.
[TponOMmKUTENPHOCTh HACTAUBAHUS MOXKET OBITh 3HAUUTEIBHO COKPAILIEHO HWJIM OHO MOKET BOOOIIIE
OTCYTCTBOBATH 3a CYET TOT'0, YTO CBHIPbE 3arPy:KEHO B IOCTATOYHO HAOYXIIEM COCTOSIHUHU, U 3a CUET
MEJIEHHOM TMO0JauM D3KCTpareHTa CHU3Y BBEpX. Torga YMUCTBIM 3KCTPAareHT HENpPEpbIBHO C
OIPEICIIEHHON CKOPOCTBIO MOAAETCA B 1-H NEPKOJIATOP, MOCIEN0BATENIBHO IEPETEKas OIATh K
CHU3Y BBEpX BO 2-X, 3-M u 4-M nepkossitopax. CKOpOCTb MOJauy 3KCTpareHTa B ammapar CHU3Y
BBEpX MOAOUpPAETCS TaK, YTO HPOAOJDKUTEIBHOCTh €ro JIBUKEHUS 4Yepe3 ChIpb€ M HACHIILEHUS
OKCTPAKTUBHBIMU BEIIECTBAMU PAaBHOCWJIBHO MPOJOJDKUTENBHOCTH HacTauBaHus. M3  4-ro
HEPKOJIATOpA CIMBAIOT 3aJjaHHbI 00beM (1:1 kK Macce 3arpy’>keHHOTO B OJJMH MEPKOJISATOP ChIPbs) U
MEepeKsayaloT Mojady cjiuBa W3 4-r0 TEpKoJIsTopa B S5-M1 (3amacHOW MEpKoJIATOp, KyAa
IpeBapUTENbHO 3arpyXarT yke HaOyxuiee cbipbe). [Ipu 3ToM oTkiatodaercs 1-if mepkoisTop, a
AKCTpAareHT yxe mnogaercs Bo 2-W. M3 1-ro mepkonsiTopa BBIIPYKAIOT HCTOUIEHHOE ChIPbE,
3arpy’kaloT HOBOE HaOyXllee U BKIIOYAIOT ONATh B paboTy Oaraped mMocie OTKIIYEHUs 2-TO
nepkossitopa. T.0. B pabore Bcerna Haxonutcs 4 u3 S5 (IATH) anmapaToB, FOTOBBIM MPOIYKT
MOJy4YaloT C MEHEE HCTOIIEHHOro ChIpbs. CHCTeMa KOMMYHHUKAIMHM I03BOJIsieT OecrnpeboiiHo
[10/1aBaTh SKCTPAreHT U CIMBATh BBITSKKY U3 JIIOOOTO 10 MOPSAIKY anmapaTta. DKCTpareHT M01aeTcst
IIOYTH HENPEPBIBHO, TOTOBAs BBITSHKKA TaKXKE IIOJYy4aeTcsl MOYTH HemnpepblBHO. ChIppe He
OT’KUMAaeTCsl.

Cnenyer OTMETUTH, YTO HCCIIENOBaHMUS IIOKA3ajiM, YTO CKOPOCTb OKCTPAaKIMM IpU IOAAdYe
HKCTpareHTa CBEpXy 3HAUMTENbHO BBIIIE, YeM IpHU Mojade CHU3Y, a €ro 3arparbl B 2,5 pasa
MEHbIIIE, T.K. MPU IOJAa4€ CBEPXY M OTKIIOYEHMM almapara M3 LUKIA ChIpbe MOXHO OTXKaTh,
YErOHEBO3MOKHO CJIENIaTh MPH Mojaue IKCTpareHTa CHU3Y.

Opnako mopaya SKCTpareHTa CHU3Y HMMEET CBOM IPEUMYIIECTBA: YCTPAHSETCd ONAcHOCTh
o0Opa3oBaHus "MepTBBIX" yUaCTKOB B IKCTPAareHTa CHU3Y.

Opnako mojaya SKCTpareHTa CHU3Y HMEET CBOM IPEUMYILECTBA: YCTPOHSIETCA OMNAcCHOCTh
oOpa3zoBaHusi "MepPTBBIX" Yy4acTKOB B JKCTparupyeMoi macce, OcCialisercs BpEAHOE BIUSIHHE
KaHaJIOB U IIyCTOT, 34 CYET CHUKEHUSI CKOPOCTH ChIPHE UCTOIIAETCS MOJIHEE.

DKCTparupoBaHUe B 3KCTPAKTOPaxX HEMPEPHIBHOTO JIEHCTBUS.

PactutenbHoe cplppe B 3TUX ammapaTax IMEPEMELIAETCS HEMPEPBIBHO € IOMOIIBI0 Pa3IUYHbIX
TPAHCHOPTHBIX YCTPOWCTB: KOBLIEH, IIIHEKOB, TUCKOB, JIOMACTEN U JIp., - HABCTPEUY MOJAaBAEMOMY
sKcTpareHTy. [lpm 3TOoM Ha BceM MNPOTSHKEHHMM ammapara HNOMNEP)KUBACTCS JOTAaTOYHAs IS
9KCTPAKLMU PAa3HOCTb KOHLEHTPALMH, T.K. CB&KUN 3KCTpareHT Ionajaer Ha 0oJjiee MCTOLIEHHOE
CBIpbE, @ HACBIIICHHBIH SKCTPAKTUBHBIMU BelleCTBaMU — Ha Ooee cBexee chipbe. OTHOBPEMEHHO
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IIPU MEPEMEIICHUHN ChIPbsl MPOUCXOAUT €ro MEPEMEIIMBAHUE, a 3a CYET TPEHHS 4YacTULl IpYyr ¢
JpYrOM — JOINOJHUTEIBHOE H3MeNbueHHe. Tak, Ha MOyYEeHUE KOHIIEHTPUPOBAHHOM BBITSIKKU
3arpaunBaercsa oT 20 o 120 MuH. WHOrma Omaromaps Majlol TPOJOKHTEIBHOCTH IIpoliecca
HKCTPAKLIMOHHYIO MacCy (ChIPhe+3KCTPAreHT) ClIerKa MOJOTPEBA0T C TIOMOIIBIO MAPOBOW PYOATKU
WIM CHEIUAIbHON HarpeBaTelbHONW IUIUTHL. DTOT CHOCOO MPUMEHHM TOJBKO JUISl KPYIHBIX
IIPOU3BO/ICTB.

B kauecTBe anmnaparoB UCMOJIb3YIOT:

- TMCKOBO — MU (()Yy3NOHHBIN } KOTOPHIE UMEIOT

- ITHEKOBBIN HKCTPAKTOP } APOBYIO pyOaIiKy

- U IIPY’KUHHO — JIONIACTHOM 3KCTPAKTOP ¢ HUKHEH HArpeBaTeIbHOU IIJIaCTUHOM.

JuckoBo — nu¢dy3uoHHbIH annapar

Amnmapat pa3pabotan coBerckumu yueHbiMH A.l.Hartpanze m M./l.Ps3anueBoit nist u3BiedeHUs
CaHTOHWHA U3 UTBAPHOM IMOJIBIHU U MpeAcTaBisieT coboit 2 TpyOs! ¢ auamerpom 105 mwm (10,5¢cm)
U JuIMHOM 3,7 M. kaxaas. OHU pacnofiokeHbl o yriaoM 30° 1 coeJMHEHBI KOJIEHOM WM KaMepoil
(ctp. 373), B KOTOPOI HAXOIUTCS BpAIIAOLIAsCs 3BE3/J0UKa. 2 TaKWe e 3BE3T0UYKU HAXOATCS HaL
KOPBITOM, Ky/a BBIXOJSAT OTKpBITBIE BEpXHUE KOHIBI TpyO. Uepe3 3Be3A0UKH MepedporneH
OCCKOHEYHBIM TpPOC, HAa KOTOpbIK uepe3 Kaxzabie 120 mMM. (12 cM) HacaKeHBl JbIpYaThIC
(mepdopupoBannbie) aucku quamerpoMm 100 mm.(10cMm). DKCTpakTOp 3aIMONHSACTCS I01aBaeMbIM
yepe3 | TpyOy skcTpareHToM (C MapoBOM CTOPOHBI) C OINpPEAETICHHOW CKOpPOCThIO. Biirodaercs
JIBUTATENb, PUBOSILNN B JIBH)KEHUE TPOC C JUCKAMHU C pacCUMTaHHOI ckopocThio. Ha aucku u3
HUTATeNs MOAAIOT ChIPbE, KOTOPOE MOXKET OBbITh 3apaHee 3aMOueHHbIM. CKOPOCTb JIBUKEHUS TpOca
pacCUMTHIBAIOT TakK, 4YTOObl NpU JIBUKEHUH CBIPbS OT OJHOrO KOHIIA TPYyObl A0 JIpYyroro
JIOCTUTaIOCh MaKCUMAaJbHOE HCTOIIEHHE ChIpbs. ['0TOBast BBITSKKA (BBICOKOKOHIIEHTPUPOBAHHAs)
CIMBaeTcs U3 NaTpyOka JieBoM TpyObl, pacloiOXEHHOro MOJ NUTAaTeNleM, a IIPOT ChIMAaeTcs ¢
JIMCKOB B COOPHUK JUIsl OTpaboTaHHOrO chlpbsi. OuH 000poT Tpoca coBepiuaercs 3a 1 4, BBIXOX
npoaykrta 10 90-97% Ha u3BnekaeMoe BEIEeCTBO.

IIpyXHHHO — J10NACTHOM IKCTPAKTOP.

Taxoke npeioxkeH coBeTckuMU yueHbiMu — [ A.MarueBckum u [1.T.poTMOHOBBIM U TIPE/ICTABIISAET
c000M TOPU30HTAIIBHO PACHOIOKEHHBIM HEOONBIINM YIJIOM JTMHHBIA KOpPITyC, pa3/ieleHHbll Ha 14-
15 cekumm, B KaXKIOM W3 KOTOPBIX YKPEIUIEHBI Ha Bajlax BpAIAIONIMECS C PACCUYUTAHHOU
CKOpOCThIO OapabaHbl ¢ JABYMS JyrooOpasHelMu JomacTssmMu. Ilog 1HOM pacrnosoxeHa
HarpeBaTesbHas MiacTuHa. ChIpbe W3 MUTATeNs C MOMOINBIO J103aTopa Mojaercs B 1-10 CEKIHIo
anrmapara, a 9KCTpareHT yepe3 TpyOKy — B OCIEIHIOK CeKIHI0. ChIpbe ¢ MOMOIIBIO BPAIIAIOIIUXCS
JjornacTeil MEJIEHHO TOrpY)KaeTcs B AKCTPAreHT U IOCTENIEHHO MEepelaeTcsi B CIEAYIOUIIO0
CeKLHMI0. Bpamaromuyecss NpyKMHHBIE JIONACTH B KaXXJOM CEKIUU IEPEMELIMBAIOT U CIETKa
OT’)KUMAIOT ChIpb€ MpPH Iepeaaye B CIEAYIONIYI0 CeKIHio. Takum o0pa3oM JOCTUTAeTCs MOJTHOE
WCTOLIEHUE ChIPb IPHU BBICOKON Pa3HOCTH KOHLEHTpauUMU. J[BHKeHHE chIpbs U3 1-il cekuuu 1o
nociuegHerd mnpoucxoauT 3a 90-120 MuH. TOTOBas MPOMYKIMSA CIUBAaeTCs W3 |- cexuuw,
HCTOLIEHHOE CBIPhE C MOMOILBIO TPAHCIOPTEPA CTPYXKAETCSI B IMPUEMHUK W3 IMOCIEIHEH CEKLUU
JKCTPAKTOpA.

IIIHeKoBbIN IKCTPAKTOP.

OTOT HKCTPAKTOp MpeacTaBiseT co0oil ammapar, pabOTaloUUil MO MPUHIMIY NPOTUBOTOKA U
COCTOALIMIA JIBYX COCIMHEHHBIX MEXKIy COOOH BepTUKaJbHBIX KOJOHH. B Kopryce Kakablit
KOJIOHHBI YCTAHOBJICHBI IO BEPTHUKAJIbHOMY IIHEKY. [ mepenadn chIpbsi U3 OJHOW KOJOHHBI B
JPYTyI0 UMEeTCsl TakKe TOpU3OHTaIbHBIN mHeK. [IIHek npencraBnseT co60ii OECKOHEUHBIA BUHT.
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Bxon (mogaua) u3Biekarenss HaXOAUTCS Ha KOJIOHHE HMXKE BBIXOJa OTPaOOTAaHHOTO ChIPbS.
AHaJIOTMYHO TATpyOOK BBIXOJA M3BJICUCHHMS HAXOOUTCA HIDKE TarpyOKa s [OoJadu
pPAaCTUTENBLHOIO MaTepHaa.

HupKyIALHOHHOE IKCTPArHPOBaHHE

OTOT c1ocod 3aKiI0YaeTcsi B MHOTOKPATHOM SKCTPAarupoBaHUM OJHOM M TOH ke MOpIHEN JIeTydero
sKCcTparenTa (3¢up, xJ10poPopM, YeTHIPEX-XJIOPUCTBIA YIIEPOI, XJIOPUCTHIM METHIIEH U JAp.) CHIPhS
JI0 TOJHOro ero ucrouieHus. OH MPOBOAUTCS B 3aMKHYTOM IMKJI€ B ycTaHOBKe THna COCKIET,
COCTOALICH M3 CIEAYIOIIMX Y3JIOB: MCIAPUTEb, CHAOKEHHBIH MapOBON PYOAIIKOH, SKCTPAKTOP,
KOHJIEHCATOp, M COOpHUK 3KcTpareHTa. Bce y3inbl KOMMYHMLIIMPOBAaHHBI MEXAYy cOOOi, T.e.
COCMHEHBI TPyOamH.

PacturenbHblii MaTepuan B IOJOTHSHHOM MelIke (BO M30€XaHHWU 3acOpeHus TpyOoIpoBOa)
3arpyaroT B IKCTPAKTOP M 3aJIMBAIOT dKCTpareHToM. YacTh SKCTpareHTa 3aluBaiOT B COOPHUK.
Chlppe HacTaMBalOT HECKOBKO YacOB, 3aT€M BBITSDKKY MEPEHOCAT B MCHAPUTENb U HAarpeBaroT 10
kuneHus. Ilapbl skcTpareHTa, KOHAEHCHUPYSACh B 3MEEBHUKOBOM KOHJEHCATOpE, COOMparoTCs B
cOOpHUKE M CTEKaloT BHOBb Ha cbipbe. Llupkymsumio skcrpareHta mnosropswor 10-15 pa3 no
UCTOLIEHUS CBIPbS. 3aT€M OTKIIIOYAIOT 3KCTPAKTOP OT COOpPHMKA M HCHApUTEINs, a MOJYyYEHHYIO
BBITSDKKY ~ KOHLEHTPUPYIOT ~OTFOHKOW 3KCTpareHra J0 IMOJYy4YeHHUs TYCTOro pacTBopa
OKCTPAKTUBHBIX BEILIECTB.

OT0T cnoco0 MIHMPOKO MPUMEHSIETCS B IPOM3BOJCTBE HOBOT'AJICHOBBIX IPENapaToB, Halpumep,
aZoHU3UJ. B NpoM3BOJCTBE IKCTPAKTOB LUPKYISAIMOHHOE SKCTParvupoBaHUE IMPUMEHSIETCS IS
NOJYy4YeHUs1 TYCTOro H5KCTpakTa Mykckoro mnamopoTHuka (Ext.Filicis maris sp.), B kauecTBe
HKCTpareHTa NPUMEHSIOT YEThIPEXXJIOPUCTHIN YIIIEpOI.

WuTencudukanys mporecca 3KCTparupoBaHusl

C 1enpio MOBBIIEHUSI CKOPOCTH 3KCTPAarupOBaHUs, MOJHOTHI U3BJIEUEHUS JIEHCTBYIOIINX BELIECTB
U3 CBIPbsI IPUMEHSIOT CIIETYIOIUE CIIOCOObI MHTEHCU(PHUKALIMK TpoLiecca IKCTParupoOBaHUs:

- TypOo3KcTpakuus (Buxpeas). Crioco0 ocHoBaH (B 1953 r.) Ha UHTEHCUBHOM NE€pEMELINBAaHUHN U
OJTHOBPEMEHHBIM H3MEJIbUEHUHM CBHIPbS B CpEele OHKCTPAareHTa C IOMOIIbI0 OBICTPOXOAHBIX
(TypOMHHBIX) MEMIANIOK, CKOPOCTh UX BpamieHus cocrapiseT oT 4000 no 15000 06/muH. B cucteme
BO3HHUKAeT 3(P(EKT HABUTAIMM U MYJIbCAMM, YTO TIOJIOKUTEIBHO CKa3bIBAaeTCs Ha CKOPOCTHU
BHyTpeHHel auddy3un. Bpems skctpakuuu cokpamiaerca 1o 10-12 MuH. BMecTo 7 CyTOK Hpu
manepauuud. HenocraTku: HaOdrofaeTcsl MOBBILIEHWE TEMIIEpPAaTyphbl, YTO MPUBOIUT K IOTEpe
OKCTpareHTe; M3-3a JOMOJHUTEIBHOTO H3MENIbYEHHUSI ChIPhSl BBITSDKKA 3arpsA3HSETCS Kak
0aJUTaCTHBIMM YaCTSIMM 33 CYeT BBIMBIBAaHMSA, TaK M MEJKMMU YacTULAMH PACTHUTEIHHOTIO
MaTepuaia, 4To 3aTpyJHSAET OYUCTKY BBITSKKH.

- SKCTparupoBaHMUE CHIPbS Ha POTOPHO — IyJBCAIIMOHHOM ammnapare. DTOT CIocoOd OCHOBaH Ha
HUPKYJSIUU SKCTparupyeMor maccel ¢ nomombio PITA mpu pasnuyHON KpaTHOCTH TBEPIOH H
XKHUIKOM (¢da3. 3mech COBMELICHbI ONEpallMd H3MEJIbUEHHS M AIKCTparupoBaHus (HET
IPE/IBApUTENLHOTO HM3MENIbYEHUS ChIpbs). Bpems skcTtparupoBaHusi cokpamaercs B 1,5-2 pasa,
MOBBILIAETCS KaY€CTBO T'OTOBOTO IIPOAYKTA.

O10oT cnocod 3h(EKTHBHO UCMONB3YyeTCsl B TPOM3BOJICTBE Maciia OOJIEIMXH, KOMILIEKCa
KapOTMHOUIOB M3 IUIOJIOB IIUIMOBHMKA, TaHWKA M3 JIMCTHEB CKYMIIMHM, HATOEK KaJeHJYJbl,
BajiepuaHsbl U Jp.

35 skcTparupoBaHHE C NPUMEHEHHEM YIbTpa3ByKa. Y3 — BOJHBI CO3JAIOT 3HAKOIEPEMEHHOE
JIaBJICHUE, BBI3BIBAIOT SIBJICHUE HABUTALIUHU, B PE3yJbTaTe€ CKOPOCTh ABMIKEHMSI SKCTPAreHTa BOKPYT
YaCTHUYEK CBIPbsI BO3pACTACT, KIETKH pa3pylIAlOTCs, W3BICUEHUE OSKCTPAKTUBHBIX BEILECTB
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CBOJUTCS K IPOCTOMY BbIMbIBaHMIO. [Iponecc skcTparupoBanus AnuTcs npu o3ByuuBaHuu 7-10
MUH. HEIOCTATKU T€ XK€, YTO NMPH TYPOOIKCTPAKIIUH.

36 DkcTparupoBaHHE € IOMOILIBIO JIEKTPUYECKHUX pa3psnoB. VCIosb3yercst 31eKTpOUMITYIbCHAs
ycraHoBka ¢ TBY unu naxe TYBUY. [lox BO31€CTBUEM 3IEKTPUUECKOTO pa3psia B )KUIKOM cpelie
CO3JAIOTCSI  yAapHBIE BOJIHBI, CO3JAIOIIME BBICOKHE HUMIYJIbCHOE JABJICHHE, IIPOUCXOAUT
MHTEHCUBHOE NepeMernBanue. OTHOBPEMEHHO B )KUJKOM CpeJie CO3/Ial0TCs IUIa3MEHHbIE KaBEPHBI,
KOTOpBIE paCIIMPSIOTCA CHayaja J0 MAaKCHUMAJIbHBIX pa3MepoB, 3aTeM 3aXJIONbBIBAIOTCH.
[TpoucxoauT MMKpPOB3pBIB, pa3pylLIarOlIMi KIETOYHBIE CTPYKTYpPbl PAacTUTENIBHOTO MaTepuala.
3areM NPOUCXOAUT BBIMBIBAHUE BEILECTB U3 pa3pyLIECHHBIX KJIETOK. [IpenmyinecTsa U HeIOCTaTKU
TaKHe ke, KaK B IPEbIIyLIUX CI10co0ax.

Pexynepauus cnupra U3 0TpabOTaHHOTO ChIPbSL.

B npou3BoacTBE 3KCTPAKIIMOHHBIX MIPeNapaToB (HACTOEK, KUAKUX SKCTPAKTOB, HEKOTOPBIX I'yCTBIX
U CYXHMX OHKCTPaKTOB, HOBOIaJEHOBBIX IpenapaToB U Jp.) B KauyecTBE SKCTPareHTa IIHPOKO
UCIIOJIB3YETCSl TAKOW LIEHHBIM OPraHWYECKUH pPACTBOPUTENb, KAaK ATWIOBBIA CHUPT Pa3InYHOU
KOHLEHTpALUH.

OpHako 1ociie UCTOIIEHUS ChIPbs, OT)KATHS BBITSDKKM B OTPAOOTAaHHOM ChIphE (OTX0/aX) OCTAeTCs
HEKOTOpPOE KOJIMYECTBO ATWJIOBOrO cnupra. J[is BO3BpalleHMsI €ro B IPOM3BOACTBEHHBIM LUK
BO3HHKAET HEOOXOAUMOCTh PEKYIEPAIMU CIIUPTA, T.€. H3BJICUCHHS €TI0 U3 OTPAOOTAHHOTO CHIPHSI.
Pexymnepanus ocymiecTBisercst Tpems croco0amu:

1-i1 cmoco0: mnpombiBaHHE OTPaOOTaHHOTO ChIpbsl 3-7-10 KpaTHBIM KOJIMYECTBOM BOJABI C
MOCIIEAYIOIUM OTKaTUeEM kMbIxa. IIpu 3ToM pekynepar moiay4yaercsi HU3KOKOHLEHTPUPOBAHHBIM
(3-5%) m MoxkeT OBITh MCIOJIB30BaH BMECTO BOJBI ISl PAa3BEICHUS KPEIKOro ATaHOoJa B JaHHOM
IIPOU3BOJICTBE, T.€. IS IPYTUX HAUMEHOBAHUM ChIPbs PEKYIEPAThl HE UCTIOIb3YOTCS;

2-i1  cmocob: OTroHkoW "OoCTpeIM" TMMapoM B yCTAaHOBKE, AHAJOTHYHOM HCIOIB3yeMOW B
IPOM3BOJICTBE MEPETHAHHBIX apOMATHBIX BOJI (HAIIpUMep, B NMPOU3BOACTBE TOPbKO — MUHIAJIbHON
Bozbl). IleperoHHas ycraHOBKa COCTOMT U3 NEPErOHHOro Kyba, KOHJeHcaTropa (IIOBEPXHOCTHOTO,
00BIYHO 3MEEBUKOBOI0) M cOOpHHKa pekyrnepara. [leperonnsiit kyo cHabxeH napoBoit "pydankoit”
u O6apOoTepoM, MOAITOMY OTpabOTAaHHOE CHIPhE TMOBEPraeTCs HArpeBaHUIO Kak "TIyxum', Tak u
"ocTpbIM" apoM. Pekymepar Takxke nojaydaercss HI3KOKOHLIEHTPUPOBaHHBIM 3-5%.

3-if cmoco0: OoTroHkod "TrayxuM" Tapom, T.e. OTPabOTAaHHOE CHIPhE MOJBEPral0T HAarpEeBaHUIO
TOJIBKO  4€pe3  pa3fesAloulyl0  MEperopoiky, MNpuU  3TOM  peKymepar  IoJIydaercs
BBICOKOKOHIIEHTpUPOBaHHBIM (80-88%), HE CMOTpsI HA KCXOJIHYIO KOHIIEHTPAIIMIO 3TaHOJIA B ChIPhE
(ot 30 10 90%), T.K. Mo ACWCTBUEM TeIUIa B MEPBYIO OUepe]b MEPErOHSIOTCS HU3KOKHUIIAIINE,
JIETKOJIETY4YHE PACTBOPUTEIIH.

[TomyueHHBlE peKylepaTbl HCIONB3YIOTCS i pa3BeaeHus 95% osraHona 10  HYXHOU
KOHIEHTpaluu (BMECTO BOJbI) B OJHOMMEHHBIX IMPOU3BOJCTBAX, T.K. COXPAHAIOT BKYC, 3amax,
CJIerKa OnajeCIUPYIOUINH BET UCIIOIB30BAaHHOTO OTPAOOTAHHOTO CHIPHSI.

4 UnmocTpaTuBHBINA MaTepuaJ: npesenranus Microsoft Power Point.

5./JIuteparypa:

OCHOBHAasl:

1. VYcrenora, I'. O. DKCTpakuusuIBIK —IpenaparTapibly TeXHOIOrusachl [Moarin] : oky kypamsi / I'. O.
VYcrunosa, A. III. Amupxanosa. - M. : "Jlurreppa", 2019. - 256 c.

2. Manmiep C. H. XuMusUIbIK TEXHOIOTUSIHBIH TIPOLIECTEP] koHe anmaparrapsl : okysik / C. H. Mantiep,
F. M. XKymanazapoga. - KP bF'M ycrwiaran. - Anmatsr : "bacray", 2018. - 256 6. C
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4. Vcrenosa, I'. O. IlpuMeHeHHE CBEPXKPUTHUCCKON YITIEKUCIOTHOM SKCTPAKIMU B (papMalieBTHUCCKON
texHonoruu / M-Bo 3apaBooxpanenus PK; Kas. nan. ya-t um. C. [I. Achenauspoa Anmatsl : DBepo, 2012.
-100 ¢

5. ApsicranoBa T. A. BHONOTHAIBIK MaTepHalaH SKCTPAKIUS JMICi apKbUIbI OKIIAYTaHATBHIH YJIbl KOHE
KYILTI 9cepii 3aTTap TONTaphl: XUMHUA-PapMaleBTHKAIBIK (aKyabTeTiHiH [V-Kypc cTyaeHTTepiHne apHaiFaH
OKYy Kypajbel - AnMartel : 9Bepo, 2012

JdonosHuTEeILHAA:

6. Mamxkosckuit M.JI. JIekapcTBeHHbIE cpeacTBa. Xapbkos, - 2008. — Uz, 15.

7. TocynapctBennas ®apmakones Pecnyonuku Kazaxcran. — tom 1 — Anmarel. — M3garensckuid
noM: «Kubek xonp».— 2008.— 592 c.

8. Tocymapcreennas ®apmakones Pecriyonmuku Kazaxcran. — tom 2. — AnmMarel.— M3garensckuit
noM: «Kubek xonpy.— 2009. — 792 c.

9. CarpiaapikoBa b.A. Jlopinepain ennipictik Texnomorusicel. — Anmatel.— 2011. — 346 6.
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DJIEKTPOHHBIE Pecypchl:

http://www.studmedlib.ru,

JIOT'UH ibragim123, I[TAPOJIb Libukmal23

http:/lib.ukma.kz

6.KoHTpoJIbHBbIE BONIPOCHI:

Jlaiite ompeneneHue TrajleHOBBIX IpeNapaTroB Kak JIEKapCTBEHHBIX cpenactB. Jlaiite wux
KJaccu(pUKaIuIio.

B uem 3akirouaeTcs CyIIHOCTh IpoLecca 3KCTparupoBaHus? UTo sBiseTcs IBHXKYLIEH CHION
nporiecca nuddy3uun (macconepenaymn)?

JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY MOJIEKYJISIpHOW TU(QY3MH U KOHBEKTUBHOIO IMEpeHoca
BEIIECTBA.

B uem 3akmtouaercs puznueckuii cMpicia 3akona ®uka 1 auddysuonHoro nporecca?

B uewm 3akitouaercst pusndeckuii cMbICH ypaBHEHUs DWHIITEHA?

KakoBbl 0cOOEHHOCTH 3KCTParupOBaHUs BBICYILIEHHOTO U CBEXKETO PACTUTEIBHOTO CHIPhS?
HazoBuTe ocHOBHbIE (pakTOphl, BIMAIOIIME Ha Mpouecc sKcTparupoBanus. Kak 3tu (akTtopsl
BIIUSIIOT Ha MOJHOTY U CKOPOCTb 3KCTPAarupoBaHus?

Yro Takoe notepu Ha 1updy3un U KaKOBbI BO3SMOXKHOCTU UX YMEHbILIEHUS?

JaiiTe ompeneneHue pacTBOpUTENIEH M OSKCTPAareHTOB, WX HOMEHKIaTypy. Kakue TpeOGoBanus
NPEIbABISAIOTCS K PACTBOPUTENSAM U dKCTpareHTam?

[Tepeuncnure METOBI IKCTPArupoOBaHUs, IPUMEHSIEMBIE B TAJICHOBOM IIPOU3BOACTBE?

Yro Takoe manepanusa? Kak ona ocymectBisieTcsi? KakoBbel €€ NperMMyNIECTBA U HEJNOCTAaTKH?
Kakue crniocoOsl auHamu3anuu (yCKOpeHHs) mpoliecca Marepaiuy Bbl 3HaeTe? JlaiiTe ux KpaTKyro
XapaKTEPUCTHKY.

Yro Ttakoe mnepkossauusa? KakoBble ee mnpeumyliecTBa M HepocTaTku? Kakue KOHCTpyKUUU
MEPKOJIATOPOB BbI 3HaeTe? J[aiiTe MX CpaBHUTEIIbHYIO XapaKTePUCTHUKY.

JaiiTe onpezneneHne HaCTOEK Kak JiekapcTBeHHOH (opmel. Kak onn knaccudpunupyrores? Kak onn
npuMeHstoTcsA? B yem nmpeuMyiecTBa 1 HeJOCTaTKU HAacToeK? [IpuBennTe HOMEHKIATYpy HACTOEK.


http://www.studmedlib.ru/
http://lib.ukma.kz/
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. I3 kakux ctaauii 1 onepanuil CKJIaibIBa€TCsl TEXHOJIOTHSI HACTOEK?

.3 xakux onepainuil COCTOMT CTaAusi MOATOTOBKM HCXOJHOTO PACTUTEIBHOTO CBIPbS U
skcTpareHTa? Kakue COOTHOIICHUS CBIPhS M AKCTPAreHTa MPUMEHSIOTCS B IPOU3BOJICTBE HACTOCK?
Kaxkue KoHLIEHTpaluu crupTa NPUMEHSIOTCS B POU3BOJICTBE HAcTOEK, [IpuBeauTe mpumepsl.

B kakux MammHax TPOBOJUTCS H3MEIbYCHUE PACTHTEIBHOTO ChIpba? JlaiiTe MX KpaTKylo
XapaKTEePUCTHUKY.

Kak w 1 dero mpoBOAMTCS MPOCEHBAHWE PACTUTEIBHOTO ChIpbi? JlaliTe XapaKTepucTUKY
MIPOCEUBAIOIIUX YCTPOUCTB.

C kako# LeJbl0 U KaK MPOBOJUTCS IMPEABAPUTEIbHOE HaMauMBaHHE (HaOyXaHHE) paCTUTEIHLHOTO
celppsi? B kakux annaparax?

Kakwue o61mume crnocoObl moay4deHusl HACTOEK Bbl 3HaeTe? B kakux ciaydasx OHH MPUMEHSIOTCS?

Kak ocyriecTBisieTcsi O4MCTKa BBITSIKKU B MPOU3BOJICTBE HACTOCK?

Kakue Hactoiiku moiydaroTcsi pactBopeHueM. B kakux cmyuasx? Kakas anmapatypa mpu 3ToM
npumensiercs’?

ITo xakuM TOKa3aTesiM MPOBOJIUTCS CTaHIAPTU3ALIMS HACTOCK?

KakoBbl ycioBust xpanenus Hactoek? [louemy?

Jlekmusa Ne8
1. Tema: I'ycthle skcTpakThl. BrimapuBanue. BoimapHble anmapaTel M YCTaHOBKU. MacisHble
sKcTpaThl. OCOOEHHOCTH TEXHOJIOTHH.
2.1lesb: 03HOKOMHUTH CTYACHTOB TYCTBIE IKCTPakThl. BrimapuBanme. BwimapHbie ammaparypsl u
YCTaHOBKH.
3.Te3uCHI JeKIUM:
['ycthie skcTpakThl. XapactepucTuka. OCOOEHHOCTH TEXHOJIOIMU U CTaHAAPTU3ALINY.
Macnsiable 3KcTpakTbl. OCOOEHHOCTH TEXHOJIOTHUH U CTaHAAPTU3ALIUY.
I'yeTble 3KCTPaKThI.
['ycTble  9KCTpakThl — 3TO  CTUIIEHHbIE IIyT€M HENOJHOT0 yJaJeHHUs OSKCTpareHra
KOHIICHTPUPOBAaHHBIE  BBITSDKKM ~ OMOJIOTMUECKM AKTUBHBIX  BEIECTB U3  JICKAPCTBEHHOT'O
pacTuTenbHOTO Chipbsi. OHM comepskat 10 25% Bnaru, pexe 10 30%.
Orto crenuduyuecKas Ipymmna 3KCTPAareHTOB, COJEpKalluX TOpbKHE, TOPbKO — apoMaTUYecKue U
cnagkue BeniecTBa. CaMOCTOATEIBHO OHM HE MPUMEHSIOTCS, a BXOJAAT B COCTaB JPYTUX JIEKApPCTB:
HACTOCK (IPYIHOW OSIIMKCHUpP), MOPOIIKOB, CYNIO3UTOPUEB, MHUKCTYp, NuUItonb U jap. OHu
MIPUMEHSIOTCS Kak constituens, corrigens u adjuvans (JieueOHBIC)
TexHonornueckas cxema ux pou3BOJICTBA.
AHaJOrM4Ha CXeMe MOJIyYeHHUs KHUAKUX IKCTPAKTOB, OJIHAKO OHA UMEET CBOU OCOOEHHOCTH.
T.k. sKcTpareHTsl B OoJiblieM OObEMEe YIANsSIOTCS M3 BBITSDKKM, TO HMX aCCOPTHUMEHT IIUpE:
U3BJIEYEHHE MPOBOASAT BOAOH, BOJOM C /100aBlieHMEM aMMMaka, XJopodopma, CIHPTOBOJHBIMU
pacTBOpamMu, 3PUPOM, YETHIPEXXIOPUCTHIM YIIIEPOIOM, CXKIKEHHBIMU ra3zamu (H-p, CO2).
I cragus: IloaroroBka MCXOAHOTO CHIPhS aHAJIOTUYHA TPOU3BOJICTBY HACTOECK.
II cragusa: IlomyueHue BBITSDKKM B IPOHM3BOJACTBE TYCTHIX OKCTPAKTOB IPOBOJUTCS BCEMU
NEpPEeYUCIeHHbIMI B Jiekuu Ne6 cmocoOamu: B OCHOBHOM, OucMmaiepaiueil. (3KCTpaKThl
OJlyBaHYMKa, TIOJBIHUA TOPHKOI) COJIOAKH C MOMOIIBIO BOMBI, coaepxkarieit 0,5% xmodopma(1:200),
TpUGOIU — C TOMOUIbIO TOPSUEH KUMSAIIEH BOJBI 111 MHAKTUBALUK (DEpMEHTOB, BOJHOTO PacTBOpPA
ammuaka 0,25% - 17151 KOpHS COJIO/IKH € LEJBIO MEPEeBO/Ia TI0XO0 PacTBOP. TIUIMPPU3UHOBOM HP-ThI
B XOpOIIO PacTBOPUMYIO aMMOHHMHHYIO COJib. [Ipy 3KCTparupoBaHMM BOJON NMPHUMEHSAIOT TAKKE
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OBICTPOTEKYILYI0 MPOTHBOTOYHYIO SKCTPAaKIMIO B Oarapee SKCTPAKTOPOB, MMEIOIIUX IapOBbIE
pyOalIKy 7151 TOI0TPeBa anmnapaToB.

CnupToBble (3TaHONBHBIE) BBITSXKKH MOJTYYalOT CIIOCOOAMU MEPKOJISALNU, PENEPKOIISIIIMA a TaKkKe
IIPOTUBOTOYHON 3KCTPAKLUU C ITAHOJIOM pasziau4Hoi KoHueHTpauuu ot 20% no 90%, yame 70%
(axctpakThl BogsHOro nepua 70%, kpacaBku 20%, Banepuansl 40%, kpanussl 70%).
LIMpKyIAIMOHHBIM SKCTPAarMpoBaHWEM, KakK OBLIO CKa3aHO paHee, MoiydaeTcs | SKCTpakT —
MY>KCKOT'O MAamoOpOTHHKA C IMOMOIIBI0 JUXJOPITAH U YETHIPEXXJIOPUCTOrO YIiaopona. DKCTPAaKT
CTaHIAPTU3YIOT TO cojaepkaHuto (umummua. Ecnum ero copepskaHue 3aBbINIEHO, TO AKCTPAKT
pa30aBIISIIOT MOCOTHEUHBIM UITH YUCTHIM Mapa@UHOBBIM MACIIOM.

IIT cragusa OYMCTKA BBHITSDKEK B MPOM3BOACTBE TI'YCTBIX AKCTPAKTOB JUISI CIIUPTOBBIX BBITSKEK
MIPOBOJIUTCA IO MEXAHU3MY CHUPTOOUYUCTKH oTcrauBaHueM 2-10 cyrok npu 8-10°C. Ecim s
U3BJICUCHHSI PUMEHSUICS c1a0bIii atanoi (20-40%), To B BeITsDKKax MHOTO BMC (6enkoB, caxapos,
dbepmenToB). Takue BBITSHKKU OYHUIIIAOT:

KATIEHHEM ¢ Jo0aBJIIeHHEM aJIcopOeHTOB WM 0e3 HHX JCHATypauus C MOCIeIYIOIUM
bunbTpoBaHHEM;

IIyTE€M 3aMEHbI PACTBOPUTENIS — K YIIAPEHHON BBITSDKKE J00ABIISIOT BOLY, I[P 3TOM PACTBOPUMBIE B
9TaHOJE MUTMEHTHI (XJIOPO(UILI), CMOJUCTHIE BEIIECTBA W JIp. B BOJE BHINAJAIOT B OCAJOK,
KOTOPBII OTAENSIOT (PMIBTPOBAHUEM WM HEHTPHU(PYTHUPOBAHUEM;

00pabOTKOM KPEKUM STaHOJIOM.

Boanblie BBITSKKM cofiep:kaT OOJIbIIOE KOJIMYECTBO BOAOPACTBOPHUMBIX OasIaCTHBIX BEIECTB —
BMC u OuomnosmumepoB: ciau3eil, NeKTHHOB, O€NKOB, Kpaxmaia, MOJUCcaxapuaoB U Jp., KOTOpbIE
ABIIIOTCS CPENloi ISl pa3BUTHSI MUKPO(IOPHI.

WX 04uCTKY IPOBOJAT CIETYIOIIUMH CIIOCOOaMu:

JeHaTypauueld OeNKOB TMpH KUISYEHUH +ajacopOuMs, T.€. IMOCIEyIollee HacTauBaHUE C
aacopOeHTamu;

azcopOLus Py KOMHAaTHOM TeMIeparype.

ANCOpOEHTHI: TIIMHUCTBIE MUHEPAJIbI — TaJIbK, OEHTOHUT, KAOJUH U Jp.

CHUPTOOYHUCTKA, T.€. 00paboTKa ymapeHHOW /10 CUPONOOOpPa3HOrO0 COCTOSIHUS BBITSDKKU JBOMHBIM
KOJIMYECTBOM 3TAHOJIA B KOHLEHTpauuu He Hwxke 60% u oTcTauBaHue B TedeHHE 3-6 CYTOK IpHU
t°=8-10°C

IV cragus: CryiieHue BOAHBIX U CIIUPTOBBIX BBITSHKEK MIPOBOAST B BAKKYM — BBIMAPHBIX anmnapaTax
11apoBbIX WK TpyouaTeix mpu 50-60°C. Ecnu BBITSDKKY cofiepKaT TepMOIaObUIbHbIE BEIECTBA WU
CaroOHUHBI, TO MPUMEHSIOT IJICHOYHBIE BAKKYM — BBIMIAPHBIE aAIapaThl.

V craaus: CtannapTusanus rycTbIX SKCTPaKTOB MPOBOJUTCS 10 CIEAYIONIUM MOKA3aTeNsIM:

- cogepxanue Biaru (ot 25 1o 30% ) B 9KCTpaKTax KpanuBbl U OJyBaHUMKA,;

- cofiep KaHue JEMCTBYIONIUX BEIIECTB M0 METOJIMKAM B YACTHBIX CTaThsX;

- coJiepKaHue TsOKENbIX MeTauioB (He 6onee 0,01%)

Pac¢acoBbIBalOT TycTble IKCTPAKThl aHIPO B CTEKJISIHHBIE IIMPOKOTOpIble OAJUIOHBI U IJIOTHO
YKYIOPHUBAIOT. [ yCThIE SKCTPAKThI UMEIOT CIEAYIOLINE HETOCTATKU:

TPYAHO JO3UPOBATh (OTBEIINBATS);

MIOJIBEPTAIOTCSl Pa3I0KEHUIO O] AEUCTBUEM MUKPOOPTraHU3MOB;

TEXHOJIOTHSI OCJIOKHSIETCS CTaJued CryHIeHHs, T.K. BO3MOXKHO pa3joKE€HUE TEepMOJIa0MIbHBIX
BEIIECTB.

Macasinble JKCTPAKThI.
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Olea medicata — macisHHbIE SKCTPAKThI ICHCTBYIOIIMX BEIICCTB JIEKAPCTBCHHBIX PACTCHHI.
MeaunuHcKue Maciaa JI0OBOJIBHO IIMPOKO BCTPEYAINCh B HOMEKJIATYpE TaJIEHOBBIX IMPENapaToB
MPONUIBIX CTONETUH. VX mosyyanu us:

QJIKOJIOMTHOCTHBIX (OeneHa, KpacaBka, JypMaH, 00OMEroJioB) pacTeHUH;

3¢upoMaciInyUHbIX (TOJIBIHB, POMAIIIKa, allTeYHasl, JOHHUK, TOMOJIEeBbIE TOYKH) PACTEHUM;

JPYTUX pacTEeHHIi: apHUKa, TPELIKHIA OpeX, 3Bepo0oii.

B kauecTBe SKCTpareHTa HCHOJB3YeTCS PACTUTEIBbHOE MAcio: TOJCOJHEYHOE, OJINBKOBOE U
KyH)XyTHOe, Harpetoe 10 60 - 70°C.

MacisHble 9KCTPaKThl 3aHUMAIOT MPOMEKYTOYHOE TOJI0KEHUE MEKy HACTOMKAMU M SKCTPaKTaMu:
a) AHaJOTMYHO HACTOWKaM OHHU Toiydarocs B cooTHomeHuu 1:10. JIns uxX nOpuUroToBIICHUS
HCIIOJIB3YIOT METO/IbI IEPKOJISALIUU Mallepaluu, TpoOHON — Matlepaluu 0e3 y/ajaeHus SKCTparenTa
0) B oTnmune oT HaCTOEK aHAJIOTMYHO SKCTpPAKTaM i KOHLIEHTPUPOBAHUS BBITSDKKH, T.€. Oojee
MOJIHOTO M3BJICUCHHUS JCHCTBYIOIIMX BEIIECTB H3BJICUEHUE (DKCTPArMpoBaHHUE) MPOBOIAT IPU
JIIUTENbHOM (2-3 4aca) HarpeBaHuu 1npu t°- pe g0 60-70°C, BHEAPSIOTCS MHTEHCUBHBIE CITOCOOBI
JKCTparupoBaHus: ObIcTpoTekymias penepkonsinus, (Ext. Rosae oleosum), umpkynsuuoHHOE
skctparupoBanue (Oleum Rosae). MHoraa npeaBapuTensHO chipbe 00padateiBatoT 70% 3TaHOIOM
¢ nob6asnenueM 10% - HOro pacTBopa amMMMaka (B NPOU3BOACTBE Maci. DKCTPAKTOB OCJIEHBI,
JypMaHa) WIA JpYyrUMH OpPraHUYEeCKUMM PACTBOPUTEISIMHU: XJIOPUCTBIM METHUJIEHOM WU
TUXJIOPITAaHOM 00pabaThIBalOT CeMeHa M IUIOABl IIMIOBHMKA. MHOrga MOTYT B KauecTBe
HKCTpareHTa MUHEpajbHbIE Macja, HalpuMep, Ba3eJIMHOBOE MAacjio — B MPOU3BOJCTBE MACISIHOIO
JKCTpakTa 3BepoOos. Ecnm wu3BnedeHune JeHCTBYIOIIMX BEIIECTB W3 PACTHUTEIBHOTO CHIPbS
OCYIIECTBIISIETCS IPYTMMH DPACTBOPUTEISIMH, TO TOCIE€ UX IOJHOTO YJAJIEHUS CYXOH OCTaTOK
pPacTBOPSIOT B PaCTUTEIBHOM (IIOJICOTHEYHOM, COEBOM, IEPCUKOBOM, OJIUBKOBOM H JIp.) Macle.
[IpenBaputenbHas o00paboTKa aJKOJIOUIO0 — coxepamero cbipbsi 70%-HBIM 3TaHOIOM C
nob6asnenneM 3 yacteil 10% pacTBopa amMmHaka INpelHa3HauyeHa JUIsl MEepPeBOja HEPacTBOPHMBIX
coJiell aJIKOUJIOB B aJIKOM/Ibl — OCHOBAHUS, KOTOPBIE XOPOIIO U3BJIEKAIOTCS MACJIOM.

OO11ast TEXHOJIOTUYECKask CXeMa MPOU3BOJICTBA MACIISTHBIX SKCTPAKTOB.

I cragusa. IloaroroBka MCXOJHOTO ChIpbS U SKCTpareHTa. BhICyllIEHHOE ChIpbe HM3MENbYAIOT U
3aMayMBaHUE BbIIIE HA3BaHHBIMUM OPraHWYECKMMHU pACTBOPUTENIIMH WM HMX CMECAMH MpHU
KOMHaTHOM t°-pe Ha 12 gacos.

OkcrpareHt —nogorperoe 10 60-70°C pacTuTenbHOE Macio.

IT cragus. [Tonyuenue BHITSDKKY (Marepanueii) crocoda a). [ToarorosiaeHHoe (3aMOYEHHOE) CHIPHE
3anMBalT mojorpeTbiM Maciom, (1:10) moGaBnstor Ge3BomHbll cynbdar Hatpus (50 uacTeil) u
MalepupyoT npu nojorpeBanuu npu t°-pe 50-60°C B Teuenue (10-12 yacoB) 10 MOIHOTO
yAeTYYMBaHUsl CHOMpPTa M aMMHUAaKa IpU MOCTOSIHHOM IepeMmennBaHuu. Ilpu 3ToM ankomouasl —
OCHOBaHHUS (B TPOU3BOJACTBE OSKCTpakTa OeNeHbl, JypMaHa) IMepexXoAsT IOJHOCThIO B MacIo.
be3Boanbiit NaxSO4 HyXeH Ans yhaneHHs BOJbI, COAEpIKallelcss B cIUpTe M amMmuake. B artoi
TEXHOJIOTHH cJIa0bIM MECTOM SIBJISIETCS JJIMTEIbHOE HarpeBaHHe B BApOYHOM KOTJIE, T.K. IIEPErpeB
Macia, a TaKke Ype3MepHO JI0JIroe HarpeBaHUe BIEKYT 3a COOOU pasnokeHue ankouoB. IloaHoe
ylajeHue CIUpTa U BOJbI MPOBEPSIOT CAEAYIOUIUM 00pa3oM: pacTHpaeMble JUCThSI XPYCTAT MEXIY
najbllaMHM, a MaclisiHas BBITSDKKA JOJDKHA OBITh mpospauHoil. [locie oxnakaeHus MacisHbINR
HKCTPAKT CIMBAIOT B OTCTOMHUK, IPOLEKHUBAs UYEPE3 MAPJIEBYIO KOJATYPKY, a OTpaOOTaHHOE ChIphE
BBDKUMAIOT MO IPeccoM (THAPABIMYECKHM PEXe PYUHBIM). BBITSDKKH 00BEUHSIIOT U OTCTauBaIOT
48 gacoB npu +8°C, 3aTeM MPOISKUBAIOT U OTCTAUBAIOT ((QUIBTPYIOT) Yepe3 ABOMHOU CIION MapJiu
B CTEKJISIHHBIE OamoHbl. OIHaKO B MaTepuaie OCTaeTCs 3HAUUTEIbHOE KOJIMYECTBO aJIKATION/I0B.
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Crioco6 0): mosyueHue BBITSDKEK NPOTUBOTOYHBIM IKCTPAarMpoBaHUEM B OaTapee 3KCTPaKTOPOB.
OkcrpareHom siBisiercst 70%-Hblit 3TaHoI, coaepxaumii 1% opuIMHAIBHOTO pacTBOpa aMMHUAKa.
[TonydyenHoe wu3BieUeHHE (QWIBTPYIOT M CMEIIMBAIOT C PAaBHBIM KOJIMYECTBOM IIOZCOJIHEYHOTO
Macna. 3ateM Nmpu aTtMoc()epHOM JABJICHUWH B BAaKKyM — amrapare cCHadajla OTTOHSIOT OCHOBHOE
KOJINYECTBO CIUPTA, 3aT€M I10J] BAKKYMOM — YJIAJSIOT OCTaTKM crnupTa U Bojabl. K nmomydeHHOMY
MaclsTHOMY KOHIIEHTpaTy J00aBJsIIOT OCTaBIIEeCcs KOJIMYECTBO Macia 10 (hapmaxorneiHoi
KOHIIEHTPaLUU. DKCTPAKTY JAKOT OTCTOATCA B T€UEHUE 4-5 CYTOK, CIMBAIOT BEPXHUH MPO3pauHbIi
CJIOM, a HIKHMIA, Oosiee MyTHBIHN cymaT 6e3BoHbIM Na2SOs 1 pUabTpyIOT Uepes3 HyTd — QUIIBTP.
OTOYHaHHBIA CHOUPT C NPUMECHIO AMMHAaKa, a TaKXKe CIHUPT — peKylepaT, MOJY4YEeHHBIH U3
OTpabOTTAHOTO CHIPbsI, MOCJE YKPEIJICHUS! MCHOJB3YIOT Ul MOJyYeHUs] HOBOM cepuu OeleHHOro
(MU IypMaHHOTO) 9KCTPaKTa.

Il cramusa. Crangaptuszanusa. BwITsDkku OeleHHOro (JypMaHHOTO) Maciia CTaHAApTU3YIOT IO
COJICPKAHUIO AJIKAJIOUJIOB B MACIEHHOM JKCTPAKTE 3B€p000s ONpPEAEIAIOT HaIUYUe MTPOU3BOAHBIX
aHTpaleHa [IPU HEOOXOAUMOCTH J00aBIIAIOT €Ile MOJICOJIHEYHOro Macia, JInbo 100aBisoT Oosee
HACBIILEHHBIN 3KCTPAKT.

IV cragus. @acoBka U ynakoBka. MacisiHble SKCTPAKTBI Pa3JIMBAIOT aHIPO B CTEKJISTHHBIE OYTHLIN
1o 15-18 xr. XpaHAT B IpOXJIaJTHOM MECTE.

MacnsiHHBIE SKCTpakThl (OeneHbe, AypMaHa) MPUMEHSIOT OOBIMHO B (hOpME MEHMMEHTOB Kak
OoseyTouoNIee CPEICTBO MPU HEBPATUYMUECKUX U PEBMATUUECKUX OO0JIAX, a MACISHBIA HKCTPAKT
3Bepo00si IPUMEHSIETCS JUIsl JIEUEHHs] TPOPUUECKHUX S3B TOJIEHU U KaK BTHUPaHUE IPU pEBMAaTH3MeE
6marosapst (UTOHUMAHOMY JE€HCTBHIO AHTPALCHOB (JUAHTPOH, TMIIEPHUIIMH, NCEBIOTUIIEPULIUH),
(b1aBoHOUI0B, 3(PUPHOTO MACIa U CMOJUCTHIX BEIIECTB.

MacnsiHHBIN 3KCTPaKT U3 M10]10B munoBHUKa Ext. Rosae oleosum

Taxoke momydaroT JByMsl crnocoOaMH IMpH 3TOM HCHOJB3YIOTCA OTXOAbI MPOU3BOJACTBA IOCIE
nony4denus: BuTaMuHoB C u P. Cyxo#i 5KOM MSKOTH IIJI0JIOB IIMITOBHUKA OYUIIAIOT OT CEMEH.

| — it cmoco6. Marnepanusi. Cblpbe HaCTaMBalOT C PACTUTENbHBIM (IIOJICOTHEYHOE, COEBOE U JIp.)
MmacioMm 1ipu t °-pe 60-70°C. BoITsKKY GUIBTPYIOT.

Il — # cnoco0. Celppe 3KCTparupyroT MPOTUBOTOYHBIM CHOCOOOM B OaTapee MEpKOJIATOPOB
OpPraHUYECKUM PACTBOPHUTEIEM (IUXJIOPITAHOM WIIM METHUJIICHOM XJIOPUCTBIM). 3aTeM DKCTPareHT
HOJHOCTBIO YAAJISIOT U3 BBITSKKHU, @ OCTABIIYIOCS MAacCy pacTBOPSIOT B PaCTUTEIHHOM Macle.
[Ipenapar cTaHIApTU3YIOT MO COMIEPKAHUIO KAPOTHHOMIOB, WX JIOJDKHO OBITh HE MeHee 1,2 1/4.
Macno munoBuuka (Oleum Rosae), Ha060pOT, MONTYyYaOT U3 CEMSIH. DKCTparupoBaHUe MPOBOJIAT B
anmapare COKclleT OpraHM4eCKUMH PaCTBOPUTEISIMU (JIUXJIOPITAHOM) € MOCIEAYIOMIENH UX MOJTHON
OTroHKOM moj BakkymoM. Ilpu 3ToM mony4aercs KapOTHMHOMIHBIA Iperapar B BHJE TMAacThl,
KOTOPBI 3aTeM IEPEeBOAST B MAaCISIHBIM pacTBOp. B Macie ompenensior: comepxaHue o ¥ 3 —
Tokodeponos (He menee 0,4 1/1m) u kaporuHouaoB (He menee 0,5 1/1m). KucnoTHoe yncno m0MIKHO
OBITE He Ooitee 5,5.

Macno o6nernuxu (Oleum Hippophalae). Ono Taxke mosydaercst AByMsI CIIOCOOaMHU:

| — ¥ cmoco0. B xauecTBe ChIPhs UCMOIB3YIOT CYXOM JKOM IIJIOJIOB OOJIETIXHU TTOCTIE yIaJeHUs COKa.
OKCTparupoBaHHe MPOBOJAT METOJOM TPOTUBOTOKAa B 0Oarapee SKCTPAKTOPOB C TMapoBOM
pyOamikoi, HarpeTbiM TMOACOTHEYHBIM MacioM (60-65°C) B Tewenume 1,5 baca B KaKIOM
9KCTpakTope. ['OTOBBIM MPOAYKT moaydaroT M3 3-ro (Wi 5-ro) skcrpakTopa. Kaxablii pa3
KOJMYECTBO TOTOBOTO TIPOJYKTa, TaK Ha3piBaeMoro "muddy3monHoro" wmacma, HAOKHO
COOTBETCTBOBATH MAacce CBHIPbsI B IKCTPAKTOPE.
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BBITSDKKM  cTaHIapTU3YIOT 1O COJEp’KaHUI0 KapoTuHa M KapoTtuHounoB (He wmenee 0,18%),
tokodeponoB He mMeHee 0,11%. Hopmupyercst Takxke conepskaHue CBOOOIHBIX JKUPHBIX KHCIIOT.
Kucnornoe uncio nowkHo ObITh He Oosee 14,5. 3atem GuiabTpyroT 2-i crioco0. B kadecTBe ChIpbst
UCTIOJIB3YIOT MAKOTH IJIOZ0B O0JIenuXu 0e3 CEeMsIH MM OTJCIIbHO CEMEHA, KOTOPBIE AKCTPArupYIOT
MUPKYJSIITAOHHBIM CIIOCOOOM B ycTraHOBKe THHa "COKCaeT" XJOpHUCTHIM METHJICHOM mpu t°-pe
40°C. DKcTpareHT OTTOHSIOT B BAaKKyM — BbllIapHOM ammapare B cpeae CO2, a rOTOBBIN IPOAYKT
CTaHJApPTU3YIOT IO TEM >K€ MOKa3zaTejaeM, IPU 3TOM METOJ JaeT BO3MOXHOCTb HOBBICUTH
coJiepKaHre KapOTUHOUJIOB M CHU3UTH COZEp)KaHHUE CBOOOIHBIX KUPHBIX KHUCIOT, T.e. CHU3UTh K4
(KUCI1.9HCTI0).

Hekoropeie 0cOOEHHOCTM NPOM3BOJCTBA Macila IIMIIOBHUKA: CYXOH JOM, IOCJIE IOJy4YeHHUS
ButamuHoB C u P, comepxxur Bnaru 6-8%, nusmenpyaerca B 6apabanHoil cymuike. B cyxom xome
KapOTHHOM/IbI HE CTOMKH, B TeueHue 30 qHell ux cojepaHue CHUXKAETCS MoYTH 10 25%, No3TOMYy
CyXOH KOM HEMEJIEHHO MOCTYNAET B CEnapaTop Uil OTAEICHUS CEMSH.

Macno munoBHHKA (TOBapHOE HA3BaHWE - KAPOTOJHMH) MPUMEHSETCS NpPU TPOYUUECKHUX S3BaAX,
9K3eMax, aTpoUIECKIX U3MEHEHHUAX CIIM3UCTHIX 000JI0YEK M HEKOTOPBIX BUJAX SPUTPOIECPMHH: HA
MOpaKeHHBIE YIaCTKU HAKIJIAZBIBAIOT MapJieBbIe CalI(DEeTKH, MPOITUTAHHBIE MACIIOM.

HekoTtopsie 0cOOEHHOCTH MPOU3BOJCTBA Maclia OOJNEMUXHM M3 CEMsIH: CEeMEHa IMpeIBaApPUTEIHLHO
U3MEJBYAIOT B JApoOUiKe B MOpOIOK. OTIOHKY M3 BBITSKKU 3KCTPAKTa MPOBOJAT B IMPHUCYTCBUU
CO2 u BOZEL.

4 UnmocTpaTuBHBINA MaTepuaJ: npesenranus Microsoft Power Point.

5.JIuteparypa:

OCHOBHAs:

1. Vcrenora, I'. O. DKCTpakuusIbIK — MperapaTTapiblH TeXHOIOruschl [Motin] : oky kypamsl / I'. O.
VYerunosa, A. III. Amupxanosa. - M. : "JIutreppa”, 2019. - 256 c.

2. ManTnep C. H. XuMUsUTBIK TEXHOJOTUSIHBIH MPOLIECTEP] xKaHe armapartapsl : okyibik / C. H. Mantiep,
F. M. Xymanazaposa. - KP BFM yceinran. - Anmmarts! : "Bacray”, 2018. - 256 6. C

3. Mantnep C. H. [Ipouecchl 1 anmapaTbl XAMHYECKO# TexHOIOruH : yuedbHoe nocodue / C. H. Mantiep,I.
M. XKymanazapoBa. - MuHmncTepcTBO 00pa3oBanus u Hayku Pecyonuku Kazaxcran. - Anmvartsr : "bacray",
2018.-256¢

4. Vcrenosa, I'. O. IlpuMeHeHHe CBEPXKPUTHYECKOW YTIIEKHCIOTHON 3KCTPAKIMH B (hapMaleBTHYECKOi
texHonorun / M-Bo 3apaBooxpanenus PK; Kas. nan. ya-t um. C. . Achenausipoa Anmatsl : DBepo, 2012.
-100 ¢

5. ApsicranoBa T. A. BHONOTHSUIBIK MaTepHAIIaH SKCTPAKIUS SMICi apKbLIbl OKIIAYJIAHATHIH YIIBI KOHE
KYILTI 9cepii 3aTTap TONTapbl: XUMHUsA-PapMaleBTHKAIBIK (aKyabTeTiHiH [V-Kypc cTyAeHTTepiHe apHalFaH
OKy Kypaiiel - Aimartsl : OBepo, 2012

JlomoaHuTEILHA:

6. MamkoBckuit M. Jl. JlekapcTBeHHBIE cpeicTBa. XapbkoB, - 2008. — Uz, 15.

7. TocynapcrBennass ®apmaxorness Pecnyonuku Kazaxcran. — tom 1 — Anmatel. — M3aarenbekuit
noM: «Kubex xxomeny.— 2008.— 592 c.

8. I'ocynapcrBennass ®@apmaxorness Pecnyonuku Kazaxcran. — tom 2. — Anmatsl.— M3parenbekuit
noM: «Kunbex xomey.— 2009. — 792 c.

9. CarpiagsikoBa b.A. Jlopinepin eHAipicTiK TexHOMorusacel. — Anmatsl— 2011. — 346 6.
10.TopnanoBa b.O. Mammunsl u aBTOMathl s (AaCOBKM U YIAaKOBKH JIEKAPCTBEHHBIX (OPM.—
HIemvkenT.— 2003.— 166 c.

DJIeKTPOHHBIE PecypchI:

http://www.studmedlib.ru,
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JIOT'UH ibragim123, ITAPOJIb Libukmal23
http://lib.ukma.kz

6.KoHTpoJbHBIE BONPOCHI:

B dem 3akiodaercsi CyIIHOCTh Mpollecca 3KCTparupoBaHusi? UTo sBIsETCS IBIXKYIIEH CHIION
nporiecca nuddys3uun (Macconepenayu)?

JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY MOJICKYISApHONH TU(QYy3un W KOHBEKTHBHOTO MEpeHOca
BEIIIECTBA.

B gem 3akimogaercst pusudeckuii cMpich 3akoHa Puka it AU y3nOHHOTO MPOLecca U YpaBHEHUS
Oiinmreitna s koshdunuenta nuddyzun?

KakoBbI 0cOOEHHOCTH 3KCTParupOBaHUS BBICYIIEHHOTO U CBEKETO PACTUTEIBHOTO CHIPhS?

KakoBbl 0CHOBHBIE (DAaKTOPBI, BIUSIOIINE HA MPOLIECC IKCTPArMpOBaHUs (Ha MOJIHOTY U CKOPOCTb
U3BJICUCHHSI SKCTPAKTUBHBIX BemlecTB)? Kakumu hakTopamMu MOKHO YIIPaBIIATh?

Jaiite ompenesneHue pacTBOpUTENIEH M SKCTPAreHTOB, UX HOMeHKiIaTypy. Kakue tpeOoBaHus
HPEIBbABISAIOTCS K PACTBOPUTENSAM U 3KCTpareHTam?

[Tepeuncnure METOIbI IKCTPArMPOBAHUS, IPUMEHSAEMbIE B TaJIEGHOBOM IPOU3BOJICTBE?

Uro Takoe manepanus’? Kak ona ocymectBusiercsa? Kakue crmocoObl nuHamu3anuu (YCKOPEHHS)
npoliecca Malepaluuu Bbl 3HaeTe?

Uro Takoe nepkosauua? KaxoBble ee mnpeumyniectBa M HejgoctaTtku? Kakue koHCTpykuuu
NEPKOJIATOPOB BBI 3HaeTE?

10. TafiTe ompeneneHne HACTOCK Kak JeKapcTBeHHOH ¢opmbl. Kak oHn knmaccuduuupyrorcs? B gem

npenumMyniecTBa 1 HEJOCTATKH HacToek? HpI/IBeI[I/ITC HOMCHKIJIaTypYy HACTOCK.

11. U3 xakux ctaguil ¥ onepanuil CKiIabIBaeTCsl TEXHOJIOTUSI HACTOEK?
12. C xaxoii 1enpio ¥ Kak MPOBOAUTCS MpPEIBapUTEIIbHOE HaMaunBaHUe (HaOyXxaHue) pacTUTEIbHOTIO

celpbsi? B kakux anmaparax?

13. Kakue o61mue crocoObl MosyueHusl HaCTOeK Bbl 3HaeTe? B Kakux ciyyastX OHU IPUMEHSIOTCS?
14. Kak ocy1iecTBiasieTcsl O4MCTKA BBITSKKH B TPOU3BOJICTBE HACTOCK?

15. TTo kakuM moKa3aTesasiM MPOBOIUTCS CTaHIAPTU3AIUS HACTOCK?

16. KakoBsI ycioBust XxpaneHnust Hactoek? [Touemy?

Jleknms Ne9
1. Tema:Cyxue »skctpaktbl. OcoOeHHocTH TexHojoruu. CraHgapTuzanus. XpaHEHHE CYXUX
sKcTpakToB. [IpuMeHeHne.
2.1les1b: 03HOKOMHUTH CTYJIEHTOB CyXHe KCTpakThl. Cyiika B papMalieBTUIKOM IPOU3BOJICTBE.
Te3uchl JIEKIUU:
3. Cyxue skctpaktbl. Oco6eHHOCTH TexHoNoruu. CTaHaapTU3aIusl.
4. TloamdKCTpakTBhl.
3.Cyxue 3KCTPaKThl
OHu npeaCcTaBIsAIOT co00# MOPOITIOKOOOPa3HBIE MACCHI C COIEPKAHUEM BiIaru 110 5%, MoydaeMbie
IyTeM yAaJeHHUs HKCTpareHTa. Jrta rpymma 5KCTpakTOB HanboJsee palMoHanbHa, T.K.
l.;merko no3upyrores;
2.ynoOHBI IPU TPAHCTIOPTUPOBKE, XPAHEHUH
3. MOXHO BBOJUTH B MOPOUIKH, TAOJIETKH U JIp. JeK. POPMBI, HE TOJIBKO B KUAKUE U T.1.
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Opnnako, B OCHOBHOM, OHM TUTPOCKONHMYHBI U TMPU XPAaHEHHUH B YXKE OTKPBHITOH YIaKOBKE
KOMKYIOTCS, TEPSAIOT CBHINY4YeCTh, WHOT/IA OCIU3HAIOTCA. Il yMEHBIICHHS TUTPOCKOMUYHOCTH
HE00XO0IUMO MPaBUIBHO MOA00PATh:

a) DKCTPAreHT, KOTOPBIN ObI YBJIEKaJ MEHBIIIE TUTPOCKOI OAJIACTHBIX BEIIECTB

0) oNTUMAaJILHBIN HATIOJHUTEh

TexHonoruueckass cxema IMPOM3BOJACTBA CYXMX SKCTPaKTOB aHAJOTMYHA CXEME IIPOU3BOJICTBA
TYCTBIX IKCTPAKTOB.

Hekotopble cyxue SKCTpakTbl MONy4aroT Oe€3 HaloJHUTeNeH: KpYTHHBI, pEBEHsA, caldypa,
COJIOIKOBOTO KOpHS, OeccMepTHUKA. BBenenue HamomHutenss TpeOyeTcs s TaKUX CYXUX
OKCTPAKTOB, KaK OJKCTPAKThl KpacaBKW, YWIMOYXH, PBOTHOTO KOpHA, onus. B kadecTBe
HATNIOJTHUTEJIEH UCTIONB3YIOT MOJIOYHBIN caxap, IJIF0K03Y, MarHusl OKCH/JI U JIp. BEIECTBA.

B kauecTBe 3KCTpareHTa B MPOU3BOACTHIE CYXHX IKCTPAKTOB UCIOIB3YIOT BOLY, CITUPTHI ATUIIOBBIMH,
aAMUJIOBBIH, TPOMUIIOBBIN, METUJIOBBIH, T.K. TIOTOM OHHU MOJHOCTHIO YAAJSIOTCA U3 MPOIYKTA.
CylIKy BBITSHKKH MOYKHO ITPOBOTUTH:

-yepe3 CTagui0 CTyIIEHHUs, TOTJa NPUMEHSAETCS BakKKyM — cymwibHbIA mmikad. [Ipum stom Ha
IPOTUBHAX TOJy4yaeTcs BBICYLLIEHHAs TIyOuaras Macca, KOTOPYIO pa3MajblBalOT B ILIAPOBOM
MEJTHHUIIE;

-MUHYS CTaJUI0 CTYIICHHS, CYIIAT BBITSDKKY IIOCJIE€ OYHCTKH B PACHBIMTENBHBIX CYIIMJIKAX, TIE
MaTepuan MOJIydaeTcsi B BHJIE€ MENKHUX TpaHyl. PacmbUiuTenbHas CyIIMIKAa MPUMEHSETCS IS
BBITSDKEK, COJIEPKAIllMX TEPMOJHOMIBHBIE BEIIECTBA, KOT/Ia HEOOXOAWM KpaTKOBPEMEHHBIN
KOHTAaKT C TEIUIOBBIM areHToM. JInbo BBITSKKY, MHOTJA CIerka CryHIEHHYIO, CyIIaT B BaKKyM —
BaJIbI[OBBIX CYILIMJIKAX, [1OCJIE€ YETO MPOIYKT U3MEIbYaIOT.

CraHgapTH3alMI0 CYXUX SKCTPAKTOB MIPOBOAST aHATOTHYHO I'YCTHIM DKCTPAKTaAM:

-BJIAXHOCTH (He Ooiree 5%)

-cojiepKaHue TshKeNbIX MeTaioB (He 6omee 0,01%)

-coiepKaHue JEeHCTBYIOIMX BewecTB. EciM OHO 3aBblllIeHO, AO0ABISIIOT HAMOJIHUTEb, OO
HKCTPAKT C MEHBIIINUM COAEP>KaHUEM BEILIECTB COIIACHO pacyera.

XpaHeHUe TYCTBIX M CYXHX JKCTPakToB. VX ciemyeT XpaHUTh B TEMHOM, IPOXJIaTHOM, CyXOM
MecTe B T€pMETHYHO 3aKphITOH Tape.

[TpoayKT BRICYIIMBAEMBIH PACTIBUTUTEILHBIM CIIOCOOOM, MOJTyYaeTCss BEChbMa TUTPOCKOTTMYHBIM.
CraHiapTHU3aLHUI0 CyXHX SKCTPAKTOB IMPOBOISAT aHAIOTUYHO T'YCTBIM 3KCTPaKTaM:

-BJIAXKHOCTH (He Ooiree 5%)

-cofiepKaHue TshKeNbIX MeTauioB (He 6omee 0,01%)

-cojiepKaHue JEHCTBYIOIINUX BEIIECTB CHIIbHOJCHCTBYIONIUX: aJKaJOWUbl, TIUKO3uIbl. Eciu oHO
3aBBIIIEHO, 100ABJISAIOT HANOJIHUTENb (JIAKTO3a U Jp.) JHUOO SKCTPAKT C MEHBIIUM COJIEp’KaHHEM
HKCTPAKTUBHBIX BEIIECTB COTJIACHO pacyeTa.

XpaHeHUe I'yCTBIX U CyXHMX 3KCTPAKTOB.

['ycTble U cyxHe 3KCTpaKThl OOBIYHO (hacyloT aHTpo B CTEKIsSHHBIE (uiakoHbl oObeMom 200, 400,
500 mi, pexxe B JKecTsHble OaHKHM. Tapy TepMETHYHO YMAKOBBIBAIOT, NPU HEOOXOAMMOCTH —
3aBHHYMBAIOIINECS KPBIIIKU TOKPHIBAIOT CIIOEM PACIUIaBIEHHOTO MapapuHa Ui BOCKa.

XpaHAT B TEMHOM, MPOXJIaJTHOM CYyXOM MECTE.

IHonm3KCeTpaKTHI.

WNx  Ha3BaHME  NPOUCXOAMT OT  MHOTOKPAaTHOTO  OSKCTPAarMpOBaHUs  JICKAPCTBEHHOTO
PacTUTEIHLHOTOCHIPhSI pa3HBIMU 3KCTPAareHTaMHU, OCKOJIbKY OJJUH SKCTPAareHT He MOKET U3BIIeUb U3
CBIpbsI BelecTBa 11000 mpupossl. [locne ynaneHus: sKkcTpareHTa Cyxue SKCTPaKThl 0ObeAUHSIOT,
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CTaHAapTU3YIOT. Takoil mpemapar COIEPKUT KOMIUIEKC BEIIECTB, ONU3KUII K HMEBIIEMYCS B
pactenuu. Takue 3KCTPaKTHI HCIIONB3YIOT (KaK paCTBOPUMBIN Ko(e) B BUJIE IEKAPCTBECHHBIX YaCB.

4 UnnocTpaTUBHBIA MaTepuad: npe3enTanus Microsoft Power Point.

S.JIuteparypa:

OCHOBHAA:

1. Vcrenora, I'. O. DKCTpakuMsIbIK — MpeHapaTTapAblH  TEeXHOJIOrusAChl [MotiH] : oKy kypansl / I'. O.
Ycerunosa, A. 111, Amupxanosa. - M. : "Jlutteppa", 2019. - 256 c.

2. Manmiep C. H. XuUMUSIBIK TEXHOJOIUAHBIH MPOLECTEPI XkoHe anmapartapsl : okyislk / C. H. Mantiep,
F. M. XKymanazaposa. - KP bF'M yceinran. - Anmartsr : "bacray", 2018. - 256 6. C

3. Mantaep C. H. IIporeccsl 1 anmapaThl XUMHYECKON TEXHOJIOTHH : yuebHoe mocooue / C. H. Manmiep,I.
M. XKymanazaposa. - MunucrepctBo odpazoBanus u Hayku PecnyOnuku Kazaxcran. - Anmarsl : "bactay",
2018. - 256 ¢

4. Vcrenosa, I'. O. [IpuMeHeHHe CBEPXKPUTHYECKOM YIIEKHUCIOTHON SKCTPAKIMU B (hapMarieBTHIECKOi
texHonorun / M-Bo 3apaBooxpanenus PK; Kas. nai. yu-t um. C. [I. Achennuspora Anmatsl : IBepo, 2012.
-100 ¢

5. ApsicranoBa T. A. BHOJOTHSJIBIK MaTepHaiiaH dKCTPAKIUsS dIiCi apKbUIbI OKIIAYJIaHATHIH YIIbI JKOHE
KYILTI 9cepii 3aTTap TONTaphl: XUMHUA-PapMaleBTHKAIBIK (aKyabTeTiHiH [V-Kypc cTyAeHTTepiHe apHalFaH
OKYy Kypajiel - AnMartel : 9Bepo, 2012

JlonmosHuTEIbHAS:

6. MamkoBckuiit M.JI. JlekapcTBeHHBIE cpencTBa. Xapbkos, - 2008. — U3a. 15.

7. T'ocynapctBennas ®apmakones: Pecnyonuku Kaszaxcran. — tom 1 — Anmarel. — M3garensckuit
nmom: «Kubek sxonbi».— 2008.— 592 c.

8. I'ocynapcrBennas ®apmakones Pecriyommkn Kazaxcran. — tom 2. — Anmarel.— M3marensckuit
noMm: «OKubexk xomby.— 2009. — 792 c.

9. CarpiagsikoBa b.A. Jlopinepnin eHaipicTik TexHOmorHusAck. — Anmatel.— 2011. — 346 6.
10.TopnanoBa b.O. Mammnasl U aBTOMathl a7 (AaCOBKM U YIMAKOBKH JIEKQPCTBEHHBIX (HOpM.—
[emvkenT.— 2003.— 166 c.

DJIeKTPOHHBbIE PecypchI:

http://www.studmedlib.ru,

JIOT'UH ibragim123, I[TAPOJIb Libukmal23

http://lib.ukma.kz

6. KonTpoJsibHBIE BONIPOCHI:

Jaiite omnpeneneHne sKcTpakToB. Kak ux KiaccuUIUpyOT MO KOHCHCTEHIIMM M MPUMEHIEMOMY
sKcTpakry. lIpuBeauTe npuMepbl MO HOMEHKIIATYPE.

Ha3zoBute o0rmue craguu TEXHOJIOTHYECKOT0 MPOLecca NOMYYEHUs CYXUX 3KCTPAKTOB.

Kakumu crocob6aMu mosydaroT BBITSKKM B IIPOM3BOJICTBE CyXHMX 3KcTpakToB? Kakas ammaparypa
IIPU 3TOM IIPUMEHSIETCS?

B dyem 3akmouaroTcs OCOOEHHOCTM M NPEUMYILECTBA HEMPEPBIBHOIO MPOTHUBOTOYHOTO
skcTparupoBanus? Kakas annapatypa npumensierca? KakoBo ee ycTpoiCTBO U IPUHIMIT PaOOTHI?
Kak npoBomutcs crymenue BHITSDKKM? Kakasg anmaparypa npu 3TtoMm npuMensercs? Kakwue
BbINIApHBIE YCTAHOBKHM BbI 3HaeTe? [IpuHiun neiicteus?

Kak npoBOOUTCS cCylIKa BBITSDKKM IIOCHIE €€ INPEABapUTENbHOrO CrymieHua? Kakue cymumnku
npUMEHSIOTCS JUTst 3Toro? KakoBbl HX YCTPOMCTBO M MPUHLIMN paboThl? KakoBbI X MpEeHMYILECTBa
U HENOCTATKH?


http://www.studmedlib.ru/
http://lib.ukma.kz/
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7.

o

10.
11.

12.

13.

Kak mpoBomuTcs cCyIka BBITSDKKM 0O€3 TpeaBapHTelIbHOro crymenus? Kakue ammapaTsl
MPUMEHSFOTCS 17151 3Toro? KakoBbl X yCTPOHCTBO M MPUHIUT paboThl? KakoBHI MX MPEUMYIIeCTBa
U HENOCTATKH?

Kaxk mpoBoiuTcs cranapTu3anus Cyxux SKCTPAaKTOB?

Yro takoe cymka? [lokakute ¢ MOMOIIBIO auarpaMMbl U (GOPMYJIbl KUHETUKY CYIIKH. M3 Kakux
MEPUOJIOB CKJIAJILIBAETCS MPOLIECC CYIIKU?

Kakue Tunel Cylniok Bel 3HaeTe?

Kakue Tumel CymmioKk OTHOCATCA K KOHBEKTHBHBIM (BO3AYLIHBIM)? B yem 3akiiro4aercsi MpUHIIMIL
uX paboThl U KOHCTPYKTUBHBIE OCOOCHHOCTH?

Kakue cymmiakd OTHOCATCS K KOHTakTHBRIM? B dem 3akimiodyaercs NPUHIMI WX pabOTBl U
KOHCTPYKTUBHBIE 0COOEHHOCTU?

Kakue cnernuanbHbie criocoObl cymku Bl 3HaeTe? Kak oHEM ocymiecTBistoTcsa? B kakux cirydasx
OHH TIPUMEHSIOTCS?

Jlexnus Nel(
1. Tema: IlpemapaTsl U3 CBEXEro pacTUTEIBHOrO ChIphsA. llpemaparTbl u3 CcHEUAIbHO
MOATOTOBJICHHOTO ChIpbsi. CyMMapHble MaKCH-MaJIbHO OUYHUILEHHBIE (HOBOTAJECHOBBIC) MpEmapaThl.
Knaccu-duxamus. OcoOenHoctu TexHonoruu. CrnocoObl MEepBUYHOW U TIYyOOKOM OYUCTKHU
BEITSDKEK. [[puMense-Mmoe o0opyoBaHue.
2.lleab: 03HOKOMHUTH CTYJIEHTOB CYMMapHbIE OYHIIICHHBIE PEnapaThl.
3.Te3ucChl JeKIUH:
OO0mass xapakTepucTUKa M KpaTkas HcTopuueckas crpaBka. Kmaccudukanus. Homeknatypa u
npumeHenue. O6mras TexHonorundeckas cxema nosydeHusi. CriocoObl oJIy4eHHs.
CnocoObl 0OYMCTKH HOBOTOJIEHOBBIX MPENapaToB:
a) crocoObl MEPBUYHOIN OYMCTKU
0) criocoObI TITyO0KOM OYMCTKU
3. YacTHasi TEXHOJIOTHUS OT/IETBHBIX MpEenapaToB.
4. OCHOBHBIE MTOKA3aTEIN CTaHAAPTU3AIIH.
5. UnnuBuayanpHbIE BEIIECTBA PACTUTEIHLHOTO MTPOUCX 0K ICHUS
HoBoraneHoBbsle (MakCMMalbHO OYHINEHHBIE) (pUTOMpemapaTsl — 3TO TPYIIa IKCTPAKIIMOHHBIX
MpenapaToB, COACPKAIINX BBIICICHHBIC U3 JICKAPCTBEHHOTO PACTUTEILHOTO CHIPhsi OMOJIOTHYECKU
AKTHBHBIE BEIIECTBA B UX HATUBHOM (TIPUPOTHOM) COCTOSSHUU U MaKCUMAIIBHO OCBOOOXKIEHHBIE OT
0aJTaCTHBIX U COMYTCTBYIOIINX BEIIECTB.
Bnepsbie onu nosBuuch B KoHIe XIX Beka B repMaHUu:
['otnubom ObUT MIpeIoKEH Mpermapar AUTHITYpaT, 3aTeM BO (paHIUU ONMPEISTHIach TCHICHIIUS
nepexojia OT OOBIYHBIX OKCTPAKIMOHHBIX TMPENapaToB TEeHAUBUIAYaJbHBIX JACHCTBYIOIINM
BEIIIECTBAM PACTUTEIHLHOTO TIPOUCXOXKICHHUS.
OngHako BCKOpE KIMHUYECKas MpaKTHKa I0Ka3ajga, YTO YHUCTHIE BEIIECTBA, BBIJCICHHBIE U3
pacTeHuH, JAJIEKO HE PAaBHOILICHHBI AKCTPAKIIMOHHBIM TpenaparaM M B Psijie CIydaeB HE MOTYT MX
3aMeHUTh. J[Mama3oH MX TepameBTHYECKOTO JEWCTBUSA OKa3ajcs 0oJiee Y3KUM, YEM Y TaJC€HOBBIX
(comepkamux KOMILUIEKC OMOJIOTHYECKH aKTHBHBIX BEIIECTB), & TOKCHYHOCTh — 0OJiee BBICOKOM.
TakuM 00pa3oM, MPOHU3BOACTBO HOBOTAJICHOBHIX MPEMapaToB SBUJIOCH HOBBIM HAIIPaBICHHUEM B
TEXHOJIOTHH JieKapcTB. Ero menbio siBiseTcs: a) BblAEJICHHE HE WHIUBUIYaJbHBIX BEIIECTB, a
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KOMIUIEKCa JEHCTBYIOIIMX BEHIECTB (C OJHOM CTOpPOHBI) U 0) MakcHMajibHas HMX OYHMCTKAa OT
COIMYTCTBYIOIINX M OAJUTACTHBIX BEIIECTB (C APYTrOi CTOPOHBI)

OpnHako IPOU3BOJCTBO MHIMBUIYaJbHBIX BEIECTB PACTUTEIHLHOTO MIPOUCXOXKIECHHUS BBIJIEINUIIOCH B
OTJIeIbHOE HampasieHue. Llenp ero — nojaydeHue MpenapaToB y3KO — HalpaBiIE€HHOTO AEHCTBHSL.
PaccmoTpenme ux mpou3BoACTBa — 1IeIb MOCIEAYIOLIEH JIEKIINH.

B nopeBomtonnonHol Poccuu He CylecTBOBAJIO IMPOM3BOJACTBA HOBOTAJIEHOBBIX IIPENAPATOB,
NOTPeOISUTM  JIMIT, UMIIOpTHBIE Tpemnapatbl. Jlume B 1923 r. mpodeccopom Crenynom O.A.
(Baux¢wu) Obuta TpeasioKeHa TEXHOJOTHS MEPBOr0 OTEYECTBEHHOI'O HOBOTOJICHOBOTO Iperapara
aJIOHUJICHA.

B mnacrosmee Bpemsi 0OsaroJopsi HallpaBJIIEHHBIM HCCIIEOBaHMSIM B 3TOM 00JIacTU MHOTHE
HOBOTQJICHOBBIC TMpenaparhbl ABJISIOTCS opuIManbHbIMU U BkItoueHsl B ['® X. Psan mpenaparos
HopMmupytorcs B®C. UM B mnocienHee Bpems yBEIUYMWICS OObEM HCCIENOBAaHUN B HITOM
HaIpaBJICHUU.

HoBoroneHnoBsle npemnapaTsl MOKHO YCIIOBHO KIaCCH(UIIMPOBATH HA PSIT TPYIIIL:

I mpenapaTbl cepI€UHBIX MTUKO3UI0B; KOTOPbIE JENATCS M0 UCXOIHOMY PACTUTEILHOMY CHIPBIO Ha
HNOArPYIIIbL:

a) npenapatsl ropuiera — aaoHu3u (I'® X) xkunkuii, afoHU3UT CyXOl, aIOHU3U]] — KOHIIEHTpAT
0) mpemnapaTbl HalEePCTAHKU:

- IypIIypHO# — TUTaJIeH U KOPJAUTUT

- pxaBoii — quraines Heo (I'® X)

- meptuctoii — nanto3ua (I'd X)

B) mpemnaparsl JaHabia — KopriaukoH (I'd X)

II npenapaTsl GEHONBHBIX COEAMHEHUH, KOTOPHIE B CBOIO OYepe/lb ACIATCS Ha MOATPYIIIbL:

a) penapaThl KyMapHH — COJAEPKaIIUX PACTEHUM:

- 3CKy3aM M3 CEMSH KalllTaHa KOHCKOIO (COJAEPXHUT KyMapHHOBBIE TJIMKO3MJIBL: IKCKY3aaH H
dbpakcun) 11t TpoQUIAKTUKH TPOMOO30B, TEMOPPOS U PACIIUPEHUS] BEH KOHEYHOCTEH.

6) npenapaTsl Gypo — KyMapuH — COAEpKaINX PaCTCHUI:

- IICOpajJieH U3 IUIOJJOB U KOpHEW TIICOPOJIEH KOCTSHKOBBIM; TNPUMEHSETCS MPU BUTHUIIUTO
(HapylIeHUE MUTMEHTAIUN)

- aMMU(YpHH U3 CEMSH aMMU OOJIBILION, TPUMEHSIETCS KaK IICOPOJIEH;

- OepoKcaH — U3 III0/I0B MACTEpHAKa ITOCEBHOTO, IPUMEHEHUE aHAIOTUYHOE;

B) MpernapaTbl XpOMOHOCOAEPKAIUX PACTEHHUI;

- aBUCaH — M3 IUJIOJIOB aMMM 3YOHOH, COIOEPXKHUT CyMMYy (PypOHOXPOMOHOB, MPUMEHSETCS s
JICYEHUsI TIOYEUHBIX KOJIHK;

- QaHETUH U3 IUIO0B YKPOIla Maxy4yero, Ca3MoJIUTHK;

- TayKapyH U3 IUI0JJ0B MOPKOBH, CITa3MOJIUTHK;

I') mpenapathl (JIaBOHOU COJIEpKAIUX PacTEeHUI;

- (hmamuH U3 IBETKOB O€CCMEPTHUKA, KEITYETOHHOE CPEJICTBO MPHU XOJICIUCTUTE;

III mpenaparsl aHTPArJaIuKO3UA0B:

- POMHUJI U3 KOPbI KPYIIUHBI, CTa0UTEIBHOE CPEJCTBO;

IV npenapatsl cTeponIHBIX CAlIOHUHOB:

- JIMOCTIOHMH U3 KOpHEH W KOPHEBMI JTUOCKOPEH KaBKa3CKOW, T'HMIIOX0JECTEPUHEMHUECKOe
CPEIICTBO NP aTEPOCKIIEPO3E;

- TOJHUCIOHUH W3 KOpPHEH M KOPHEBUI] AMOCKOPEH HHIMIOHCKOH, MPUMEHSETCS MpH JICUYCHUU
HAYaJIbHBIX SIBJICHUH aTE€pPOCKIIEPO3a;
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V npenapatsl alnKoJIOUI0B:

- sprotan (I'®X) U3 CHOPBIHBH, COACPKHUT CyMMYy (oc(aToB aaKOJIOUAOB, NPHUMEHSIOT B
TUHEKOJIOTUYECKON MTPAKTHUKE;

- payHaTHH U3 KOpBI (KOXYphl) KOpPHEH payBOJIb()UU 3MEUHOW, THIIOTE3MBHOE CPEICTBO IMPH
TUIIEPTaHUH;

VIIIpenaparsl CIM3UCTHIX BEILECTB:

IUTAHTArIIONM]T U3 JINCTHEB MOAOPOKHUKA OOJIBIIOrO, MPUMEHSETCS AJS JICUEHUs KEITYA0YHO —
KHILIEYHBIX PACTPOMCTB U 3B JKEIYAKA.

HoBoroneHoBble mnpenaparsl, OIarogops MaKCHUMaJbHOM OUYMCTKE OT OalacTHBIX U
COIIYTCTBYIOILIMX BEIIECTB, 001a/1al0T LEIbIM PSIIOM MPEUMYILIECTB IO CPAaBHEHUIO C TaJ€HOBBIMU
SKCTPAaKIMOHHBIMHU IIperapaTamMu:

a) IPU U3BJICYEHUU JCHCTBYIOLINX BEIIECTB IPUMEHSIETCS IIUPOKUI aCCOPTUMEHT SKCTPareHTOB U
UX CMECeH;

0) B MX IMPOU3BOJCTBE Hauboyiee UIMPOKO MPUMEHSIOTCS METOAbl MPOTUBOTOYHOM U
UUPKYJSIIUOHHOW SKCTPAKI[MU, KOTOpbIE MO3BOJIAIOT C HAUMEHBUIEH 3aTpaToll BpEMEHH U
pacTBOpUTENel  MONYyYUTHIOCTATOYHO KOHIICHTPUPOBAHHBIC BBITSDKKH 0€3  HMCIIOJIb30BAHHS
JOTIONTHUTETIbHBIX TEXHOJNOTUYECKUX CTaguii (B YAaCTHOCTH, CrylieHus (ymapuBaHHs) O]
BaKKyMOM )

B) 10 (hapMaKoJIOTUYECKOMY JACHCTBUIO OHU MPUOJIEKEHBI K XUMUYECKH YUCTHIM BEIIECTBAM

r) riayOoKas OYHCTKa TIOBBIIIAET WX CTAOWIBHOCTH, YCTpaHsSET IMOOOYHOE JEeHCTBUE psiaa
COITYTCTBYIOIIUX BEUIECTB (AyOUIbHBIX BELIECTB, CMOJ, TAHHHUJIOB M JIp.); MO3BOJISIET UCIOIb30BaTh
JUISl ”HBEKIIMOHHOTO MTPUMEHEHHUS

OO11ast TEXHOJIOTHYECKAs CXeMa MPOU3BO/ICTBA HOBOTAJIEHOBBIX MPENapaToB.

TexHoorust HOBOTOJICHOBBIX IIPETIApaTOB XapaKTEPU3YETCs PE3KO BBIPAKEHHBIM UHIUBUIYaTIbHBIM
MOJXO0/I0M B KaXXJIOM KOHKPETHOM ciydae. ITO OOBECHSAETCS XapaKTePOM PAaCTUTENIBHOTO ChIPhS,
CBOMCTBaMM JIEHCTBYIOIMX U COMYTCTBYIOMIMX BEIIECTB U TUIIOM I10JIy4aeMOro Mpernapara.

OO0t TEXHOJIOTHYECKUH MPOLIECC CKIIAABIBACTCS U3 CIEAYIOIINX CTaANMI:

I ct. IToAroTOBKA MCXOAHOTO CHIPBS U SKCTPAreHTa;

II cT. DkcTparupoBanue (MOTy4YE€HUE BBITSKKHN);

III ct. OuncTka PKCTpaKTa;

IV ct. Crangaptusanus;

V cr. [lonyuyenue gexapcTBEHHBIX (popwM;

VI ct. dacoBka 1 yrakoBKa.

Ha I craguu kak oOBIUHO, MOJArOTOBKA ChIpbS MOJpa3yMeBaeT H3MelIbU€HUE, MPOCEUBAHUE U
HaOyXaHHE ChIPbsI C TOMOIIBIO AKCTPAreHTA.

[TonroroBka SKCTpareHTa 3aKiIOYaeTcss B OTMEPUBAHMM, pa30aBICHUHM WM CMEIIMBAaHUU
BBIOPAHHBIX PACTBOpHUTENEH. ODKCTpareHT (MM CMECh) IMOJOMPAIOT C YYETOM CEJIeKTUBHOCTH
(M30MpaTENbHOCTH), T.€. CTPEMSTCS K TOMY, YTOObl OH MAaKCHMalbHO H3BJIEKAl KOMILIEKC
JEMCTBYIOIMX BEIIECTB 1 MUHUMAJIbHO — COITYTCTBYIOIMX. T.0. OH JIOJDKEH JIETKO JecOpOHpOoBaTh
U XOpOILO PacTBOPAThH JEHCTBYIONIME BellecTBAa. B MpOM3BOJACTBE HOBOTOJICHOBBIX IMpENapaToB
HIMPOKO MPUMEHSIOTCS 3TAHOJ Pa3IMYHON KOHIIEHTPALMH, BOJa, BOJHBIE PACTBOPBI KUCIIOT, COJIEH,
CMECH CIIUPTa € XJIOPOHOPMOM H JIp.

II cragus. DKCTparupyloT dHamie CIeIyIOUMMH CIoco0aMu: TMPOTUBOTOYHAS HKCTPAKIUS;
Mamnepanus ¢ IUPKYJISIUed  OKCTpareHta, TypOOdKcTpakums (¢ TMepeMEeNIMBaHUEM);
LUPKYJISLIUOHHAS SKCTPAKLUS IIPU UCIIOJIB30BAHUY JIETKOJIETYUYUX SKCTPAreHTOB.
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4 UnocTpaTUBHBIA MaTepuad: npe3enTanus Microsoft Power Point.
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6.KOHTpo/IbHBIE BONPOCHI:

OO0bsicHUTE OCOOEHHOCTH MOJTOTOBKH M AKCTPATUPOBAHUSI CBEXKETO PACTUTENBHOIO ChIpbsi. YeMm
BBI3BaHbl TPYAHOCTH B IIPOU3BOJICTBE IPENAPATOB M3 CBEXETO PACTUTEIBHOIO JIEKApCTBEHHOIO
CBIpbs?

JHaiite kmaccudukanusi mpenaparoB, MOMYYaeMBIX W3 CBEKEr0 PACTHTEIBHOTO CHIPhS,  HX
HOMEHKJIATYpY U KPaTKYIO XapaKT€PUCTUKY.

Kak u3menbuaroT cBexxee pacTUTEIbHOE ChIPhE U KaKUE MAIIMHbI UCMIONB3YIOT ISl 3TOM 1enu?

B dem 3akioyaroTcsi 0COOEHHOCTH TMOIYYEHUsS HACTOEK M3 CBEKEro PacTUTENIBLHOTO CBHIPhS U MO
KAaKUM MPU3HAKAM U TIOKA3aTeNsIM UX CTaHAapTU3YIOT?

KakoBa o0111ast TeXHOJIOrHYEeCKasi CXeMa MPOU3BOJICTBA COKOB?

B gem 3akimovaroTcs 0cOOEHHOCTH TEXHOJIOTUU COKa MOAOPOKHUKA?

B deM cocTosT 0COOEHHOCTH MOJYYEHHS] COKOB ajlod M KaJlaHX0? U YeM UX MOYKHO OOBACHUTH?
Kakue nexkapctBeHHbIe ()OPMBI IPUTOTABIUBAIOT U3 3TUX COKOB?

Jaiite HOMEHKIATypy mpemnapaToB ¢GuToHIMAOB. KakoBa o00mias TexHOJIOTHYECKass cXema H
0COOEHHOCTH UX MPOU3BOACTBA?

Kakue crnocoObl moayyeHUs! BBITSKKHA M €€ OYMCTKH MPUMEHSIOTCS B MPOU3BOJICTBE MpENnapaTroB
dbuTonnuaoB? JlaiiTe XapaKTepUCTUKY IPUMEHSIEMOTO 000PYIOBAHHUS.
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