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Mabpy3sa Ne 1

MaB3y: AHbaHaBWiA XOM allénap: YCUMKMK, XaiiBOH, MKPOOPraHU3M XOM

aLuénap.

Mabpy3ara aXkxpatuiraH — 2 coar.

SJ’KI/ILIJ,u,aH MaKcaa: Tanabanapra yCMM/IMK, XalBOH, MUKPOOPraHN3M XOM

awénapu Ba ynapfiaH onMHaauraH npenaparniap TyFpucuaa Mab/lymoT GepuLL.

Mabpy3a pexxacu:

1. Tabunii Xxom awuénap
2. bronorvk xom atLénap Tascudgu

3. MuKpoopraHusMiapiaH ofnHaguraH npenapatniap



Tabuunin gopyn BoOCMTanapy onuwga 6up Heva sSKMHMaLWyB 6ynraH: (nmpaasa,
TYKMManapaa ruasypoH KucnoTanapuHu)

1. KOpak Kacanivknapuga lopakgaH ONWMHIaH JopwnapaaH WUCTEbMON
KWUIMHraH, Ky3 Kacaninknapuaa Ky3aaH OfIMHraH.

2. XaMma 3axap/iv mogganap Mmabiym MAKLOPAA LOPU LeinsiraH.

AcnunpuH 320 “nn onauH YikapunraH. Y 3axapniv 6ynuné, nunnap gasoMmuaa
MXKOOUIA amac, 6anknum canouii TabCUPUHK KypcaTno KenMmokaa.

X03vpru gaepraya onmmaap aCnMpUHHUHTE 3aXap/ivi TAabCUPUHN KaManTUPULL
ycTuga nwnamokganap. Anbatra 3axapavM Mogfanap kam M1kLopAa LOpY POSTUHK
YiHanaM, neKnH xammacu 3mMac. PacnyTuUH 3axapgaH 03-034aH €6, Y3
OPraHM3MMHN YNHUKTMPKO topraH. VINoH 3axapuHn 03-034aH UCTEBMOST KWca Xam
OpraHy3M YMHUKAM.

Xo3vpr nantga MHrmbuTpnap, 3axap/iv gopu cudartvga vwnaTuamac/ink
NynuaaH KeTUNanTu.

Cumo6 Xyfga Kyunum 3axap, NeknH KopakannofnctoHga yHu gopy cudartunia
nwnatné KennmHMokda. Y Mab/iyM [03afa MUKPOOPraHM3miapHu ynaupagu,
NEKVH OpraHu3Mra Ky4sam Tabeup Kypcartaau.

Oxupru BakTnapfa ofamiapHu Y3 MeTo00/MTIapuHM  Aopy  cudatnia
nwnaTuw WynugaH Ketantu. VIHCOH KOH 60CUMMMHM BO30MMPECCUH NenTuau
Tywupagn. BocumHM  Tywmpuwga nanaBepuH, Aub6ason Kabu  gopunap
KynnaHunagu. Y nap pakat mab/lym BakTra TyLumpmo6, owmpaau.

OcMOLMH, Ba30MpeccuH accouunauvanapuga gopunap vwiab uvmkapuica,
YNapHW FeH NHXXEeHepust nynn 6unaH onmw MyMKuH 6ynap agu.

Xap KaHain gopveop moga €ku MeTabonuT oW y4yH 6upuHUM HasbaTaa
XOM alué TaHnaHagn. MeTtabonut €kn LOpMBOP MOAAANAPHUHT Tabmatura kapab
XOM allé TaHnaHagu, XOM allénap 6mup Heya xun 6ynagn. BYHUHT y4yH XOM aLué
TaHaLl Xyaa MyxXuMm pofib YHanau.

By XOM alénapHUHr nuymaa 61uoorMK XoM allénap Karra axammsarra aragup.

Y xam y3 HaBbatuga yd rypyxra oynmHagu.



OpfaMm Ba XaillBOH ab30/lapyM XOM alléra Xygaa Xxam 60M xmucobnaHagw.
MacanaH: anbbymuH, rnobynnH Ba 6OLWLKanap OnnwW MyMKWUH. besnapgaH aca
TYPAU XUN TOPMOHNap onnHaan. OWKO30H OCTU 6e3n, XXUHCKUA 6e3nap. byinpak
yCTV 6e3n1apy ropmMoH MaHb6au xpucobnaHagu.

MwukpoopraHmsmnap. bynapga MocnaHWUW XapaéHu Xyfda AXWKM KeTaiw.
YnapHu copbeHTga YyCcTupub, acKOpOWH KWUCNOTaHW CUHTE3VHW  KyYanTupuul
MYMKMH.

MwukpoopraHu3MnapiaH MeHUUMAINH, aMOUUUANMH, OpraHuK Kucnotanap
onvHagn. MMKpPOOpraHM3MIapHU XyCycuATNapuHW Kyimngarn cxemaga KysaTuil
MYMKMH.

BuotexHonorus coxacu aHuaa SHr nyHanuw 6ynm6, TexHonorus 6yinnya
nabopaTopms Ba KOPXOHa LIapoMTuaa XoxnaraH mogganap OnMwl UMKOHUSITUH
ApaTné LOpPU TaHKUCIUTX MyamMOCura Yek Kyimuwiaa épaam éepaau.

AIMHUKCa, Hacn MyxaHaucanrn épgammaa uonoruk ycynaa fopu Tanépnatl
YUYH MUKPOOPraHm3m EKM YCUM/IMKKa HAaC/HU YTKasnb, TYKMMa PUBOXIaHULLIN
YUYH Mab/lyM LLAPOUT spaTunagu.

Hacn myxaHgucnurn  épgammga  WHTEPMEPOH, PUGIOBUH,  WHCYNWH,
CaMOTOTPOMWH  FOPMOHMApPU  ONUHMOKAA.  XKeHblUeH, payBanb(usi  Kabu
yCUMANKNap  Kynantupunmokaa. 3amOypyfFnapHu Wy ycynga Kynamtmpuo,
ynapfaH npocTarnaHinHNapHUHI XOHaku fopunapu (apaxuf Kucnotacu, Spum
TYWNHraH apomaTuK éF KUcnoTanapmn) oNMHMOoKIa

2000 nMn 6GUOTEXHONOrUS ycynuaa ONMHAAWIaH MaxcynoT Xaxmm 28,9
MUNNVapA AoNapHN YMyMUIA opy — AapMOHiap aca 8,5 M. AoNnapHW TallKu
aTagm, Aeb TaxMUH KUIMHMOKAA

AnoHms  OyHéga  aMUMHOKWUCNoTanap,  aHTMeMoTMKnap,  cnvpTiap,
TYPFYHNAWTMPWUAraH (hepmeHTNap ONUW 6yinya 3Hr WMpPUK paenaT 6ynmo

XuncobnaHagu.



[opuBop ycuUMIMKNap XOom alécu Ba YynapfaH OfiMHaguraH [opuBop
npenapatnap pecnyb6smMkamu3  axofMCUHW  [Oopu  —  JapMoOHfiap  6unaH
TabMMHNALLAA CA/IMOK/IM YPUH 3ranniaingu.

Bapua fopvBOp yCUMAMKNAp Tapkuouga Typ/in Xun KAMEBUIA GUpUKManap
MaBXy[. YnapHUHr Gab3vnapu 6Gapya ycumnauknapra xoc 6ynca, aipvmnapu
Maxcyc yCUMMKNaparuHa yupanign. by GMpmkmanapHUHI XammMacy Xam Tabeup
3TYBYM MOAJanapu, MaxcynoT Tapknbugarv acocuii Tabemp aTyBuM Mogdanap aeb
atanagw.

By Mofaanap KynuH4ya aipum yCumanknapra Xoc asikonoungnap, KymapuHnap,
amp mornapun, BUTaMUH/IAP Ba GoLLKanapaaH noopar.

Yeumnnk xyxaiipacuga TYXTOBCM3 pasuLLfa GUOKUMEBUI Y3rapuiiap 13
bepnb Typagu.

ByHfai y3rapuiunap HaTukacuaa By>Xyara KenraH 61onorvk aon mogganap
Mab/lyM BaKT Ba LLapouTAa Typaum y3rapuwnapra yupangn. Hatmxaga ynap 60wka
OvpukManapra awnaHagn: Mypakkab Monekynannm MopadanapHuUHI CUHTEe3Naa
NWITUPOK 3Taamn €KM y3uaaH aHeprus ymkapunb, oaanin buprkmanapra napyanaHmo
KeTaau. MapyanaHn6 KetraH 610MI0rNMK (haon Moadanap ypHura sHrucu ByXxyara
Kenagu. byHaan 61MOKMMEBMIA XapaéHnapaa aon KaTHawagn. LLYHUHT yuyH 6y
MoAAanap Y3MyKCcM3 paBuliga y3rapvwga 6ynagu, SbHU Mabaym Oup BakTAa
BYXYAra Kenagu, MUKOOPW Olwaan €Kn Kamasgn, éxyf 60wwka 6upukmanapra
alnaHagu.

Yeumnvk xyxaipacuia y3nykeus pasuwga 6yiné TypaguraH y3rapuinapra
YCUMIMKHUHT €L €K1 Kapuauru, ycuwl (Beretaums) faspu, Takyu MyxuT (YCULL
KON HaM/IMK MUKAOPW, TYMPOKHWUHI Tapkuou, UKAMM Ba 6OO0LUKanap) KarTa
TabCcup Kypcartagu.

LUYHWHT YYYyH OGMp Typgarn yCUMAnMK TapKnbuga yHUHI YCULLM YUYH Kepaku
lapouTra kapab TypniuM mukaopga 6uonornk (aon moadanap  TyniaHULwu

MYMKWH.



Bronoruk gaon moaganap YCUMAMKHUHE ep YCTKW OpraHiapuia, MacaniaH:
nos, 6apr, rynnapuaa, acocaH rynnaw faspuia, ep OCTK1 opraHiapvja, Beretaums
[aBpu oxmpnapunga (KynMHya Key Kysga) Makcuman MMkaopaa TynnaHagu.

Bab3n [opvBOpP Maxcynotnap TapkubupaH acocuini  6uonoruk - gaon
MoAJaNapHUHI MakCUMas MUKaopAa TYnnaHULWKN Kopraa antmo yTunrad gaspra
TYFPU KENMacnnrn MymkuH. baban 6up ankanomgnap YCUMAUKHU 3HAM KYKapuo,
nnan3 onan 6apru YNKaéTraH aaspaa Makcuman MMkaopaa TynnaHno, cyHrpa acta
CEKMH Kamainb, YCUMANKHWUHT Tynnaw gaspuia 6owwka 6upurkmanapra ainnaHné
KeTaau. byHpoan ysrapuwnap gakaTr askaiougnaprarMHa Xxoc O6ynmain, 6anku
boLLKa 61onorvk (haos Mmoadanapaa Xxam 13 6epuin MyMKUH.

[lopvBOp MaxcynotnapHM Tapkubupa acocui Tabcup 3TyBUM MOALanap
MakKcuMMman MUKopAa TynnaHraH BakTAarvHa Tanépnatl s03um.

FOkopyaa anTné yTuiaraH wWwapt — LWapoMTIapHU Xucobra onraH Xosja
TaépnaHraH [OpPUBOP MaxCy/noT HKOpPW CU(aTIM  Ba TapkuMbu Kepakiu
moAananapra 6o 6ynaau.

Buonorvk taon mogganap xap Xun KypuHuwga 6ynaau, aipyMmnapu xaTto
Tanép xonga xam 6ynnLm MyMKUH, NeKMH OyHakacuy Xyaa Kam yypavigu.

KynuHuya ynap én mopgganap 6unaH 6upra ydpanan. LLYHUHT y4yH ynapHu
To3an1all Kepak 6ynagw.

Buonorvk aon moadanapHu cakfallHM Xam OuMoTexHosornaga axammsaTy
KaTTa, YyHKM Tailép 6ynraH moafaHn Kepakiu BakTrada cakiab, CyHr mniaTui
YUYH ONMW MYMKWH, SbHU YNapHW Kyputub, Typnau ¢opmanapra yTKasuo,
HaM/IMIMHN YAKapub XoxnaraHya caknawl MyMKuH. KynvHua 6uonoruk aos
noapanap 6ysunmMacgaH cakiaHuWwy yyyH — 15 °c fapakaga My3natné caknatd
KYN Kenagw.

YnapHWU caknallHUHI SHa 6up ycynn 6y MHepT moadanasp 6unaH XoM alléHu
apanawTnpn6 caknawamp. MacanaH, YCUMAUK EFX cyBAaH eHrun 6ynmé, Xom
awéaa nnéHka Xocwsa KuWnagu Ba LWy Tapuka Maxcynotra Talwky Tabcuprap
Termamgn. Hatmxaga MuKpobnap xam KaTTa TabCup Kuna onmaian. byHpai

moaanapra M1Mcon Kunmé Tonyosn, 6eH3nH, rekcaHNapHW anTuL MyMKWH.



TexHONOrmK  >kapaéHHM  GownawjaH  aBBasl  aca  MOAAAIAPHUHT
yuyBYaHMrngaH gorganaHnb yumpr6 robopunagn Ba >xapaéH oMb 6opunagw.
Tabunii caknoBuM Mopganapra MWUCON KWUIMG 3ca Ccavuma KUCioTa, JIMMOH
Kucnotacn (aHop MmeBacugaH 6umoaon MoAdaHM axpaTtnb onuwga) capouH
Kucnotacy (MHCOH OpraHmM3Mmura 3apapcussinrn yyyH).

Tnbbmnétaa KynnaHwnaguradH [LOpUBOP BocuTanapHUHr 38 — 40 (housuHU
yCUMANKNapAaH ofivHaauraH npenapatnap Tawkun kunagn. MacanaH 6ab3v ofup
Kaca/IMKNapH1 fasofialija vwiaTunaguraH MyxuM axamusaTtra ara OynraH
AOPUBOP NpenapaTfiapHX LWy BakTraya CUHTe3 Wynmn 6unadH onné 6ynmangw.
YnapHu onvw maHbbamn xo3upya hakat yeumavknap 6ynmé Konmokaa.

XariBOH XOM allénapy SbHW YNapHUHT aipuM  opraHfapy Ba YynapfaH
ONIMHraH 6uoaon moadanap, KaaMMaaH LMobaxw BocuTa cudaTtnia
KYNnaHnM6 Kenmokaa.

NHCOH Y3 KacainvrnHu fasonall, KuiiHab TypraH OFpUKHW KOMAUPULL Ba
LyHra yxwaw 6owka xonnapga yCUMankK Maxcynotnapu, MUHepas bupukmanap
6unaH 6Up KaTopAa XanBoH Maxcy/ioTnapuaaH Xam KeHr hoinganaHuiraH.

LLIyHn KaTbuil TabKugnaw MyMKWHKW, Xap UKKana rypyx Bocutanapy xam
3HI KaauUMWIA Ba >Xyfda KeHr Mukécpa xank — Tabobatmpa KynnaHraH Ba
KYNnaHUIMOKAa.

ABY Ann N6H CUHOHAHWHI AyHEra matuxyp acapu «Tuo KOHYHIapu» HUHT
NKKWUHYN KATOOW 0L4AMI LOPUBOP BOCUTasIapra 6aFuLLiaHraHamp.

Xo3upru BakTaa TUOOWIA (PmM3nonormk aon Mopganapra 6om  6ynraH
XaBOH/Map4aH XoM alé cuartumga gorganaHnl KeHr KynnaHunmokaa. bynapgaH
(hepMeHTNapHM amanunii TM6OMETAA Kynnawl KaTTa axamusatra aragup. LLyHparn
(hepmeHTNapAaH NerncuH, TPUMCUH Ba 60LLKAMaPHN MUCON KENTUPULL MYMKUH.

[MencuH OLWKO30H WMPACUHUHI acOCWiA NPOTEO/IMTUK (hepMeHTH 6ynn6, 1836
Munga LLIBavH onvMm TOMOHUAAH ounnraH. MencuH monekynacuy yauga bupnamum
NoNMNenTug 3aHXXUPUHU HOMOEH 3TaAW, TaxmuHaH 340 Ta aMuMHOKMUCoTanap

KONANFMAaH néopar.



MwuKpoopraHuamiap TananrmHa TM66Min MaxcynoTnapHu caHoat nynu GunaH
O/INLL YUYH XXyaa Kynal 00beKTANP. Ynap Xyaa Te3 Kynasan mMacanaH: buomacca
onMLWra fipuMM coaT JaBoMuaa MKKWM 6apobap Kynauiuwm MyMKWH. BruomaccaHu
yCTMpnG 60puLL Ba ULLINALL XXapaéHIapyHU TEXHOMOMUK XUXaThaH nynra Kynuil
OCOH, YHV aBTOMaTNaWTUPULL MYMKWH.

[eH MyXaHAMCIUTU PUBOX/IAHWALWK GunaH MUKPOOPraHM3maapHu 60LLKa
ycynnap 6wunaH onuw KWWK 6ynraH. Opam  ydyH Kepaknu MoAfanapHu
CUHTe3/allira Maxxoyp KUnw MMKOHUATU TyFungu. MacanaH: fopu Tapukacuia
nwnaTunaguraH UHTEPMEPOHIN € o4am KOHM NeMKOUUTNapUaaH EKK LY OKCUTH
CUHTE3/10BYM OfaM XyXaillpanapy YycTupunaétraH KynbTypa CYHKAUrnaaH
onvHaaun. byHzain ycynnap >yaa kMMMatra Tywagm.

LLIYHVMHT Yy4yH Xam MWUKpOOpraHusmnapgaH aHbaHaBuil XOM allé cudatmga

(hoganaHunLL Xyaa MyxXum pos YiHanau.

Casonnap

1. Tabunii Xom awlénap TaBcudgu

2. bruonorunk xom awwénap (YCUMIUK, XamBoH Ba MUKPOO AyHECK

3. MUKpoopraHu3mMnapAaH ofIMHraH opy npenapatiapu



Mabpy3sa Ne 2

MaB3y: XomMm aLlénap accounaunsanapu

Matbpysara axpaTuaraH — 2 coar.

YKuLwaaH Makcas: Tana6anapra accoupaumsanap Xakuga TyLyHUa, XoM
alwénapHn caknall WapouTnapu, YCUMKK, XaiiBOH, MUKPOOPraHU3MapaaH [opu

npenapartnapHu (CUHTE3) ONWLL YCYNNapu Xakuaa TyLwyH4a 6epuLL.



Mabpy3a pexacu:

1. Accoumaunanap xakuaa TywyHua
2. XOM allénap caknail Lwapountnapu
3. YCuMMK, XaliBOH, MWKpOOpraHM3MnapfaH Aopy  npenapatinapuHu

(cvHTE3) ONnLWL yeynniapu.

NHTepthepoH rpunn 6unaH Ba capaToH (pak) Kacannurn 6unaH Kacan 6ynraH
0AaM KOHWAAH OJIHIaH.

Acnvprunnap Hoé6 cucteMaga: rywT, 6ynboHnaa, Wakap cmponuaa Kynasau.

Tpuxogepmanap KaTuk, BUHO aumLIna ycasepaiu.

Acnvprungad TpuxofdepMa accouMauMsCUHM OfcaK, OAAMIA  LapouTaa
acnuprun OKCUNNapHU CUHTE3 KunaBepaau.

[TopMOHAap 0/IMOKYM 6YNcak, TUMYC FOPMOHIAPY YUYH Ka/IKOHCUMOH Ge3MHM
ONLIMMMN3 MYMKUH.

XaBOHNAapPHUHT (hakaT TypurarmHa smac, YNapHWHI Kailcu opraHnapupia
bu3ra kepaknm moga 6ynaau, WyHu GUIMWINMINS Kepak.

Ypuk Tapkmbuga kamin (K/H), HaTpuii MUKZOPW KYM, Y SLUMTULIHW
AXwmnanan. AnkonongnapHu YCUMAMKAAH, 0NMa, SIMMOH KucnoTanapu Kabu
OpraHunkK KucnoTanap MUKPOOpraHn3maapaaH, BUTaMUH B HU
MWUKpPOOpPraHn3mnapiaH, KapoTuH cabangaH, PP BUTaMUHHM 6anmKaaH, ropMoHMap
XalBOHNapAaH ONNMHAN.

60 nnnnapgaH 6oLnad MMKpPoopraHM3mIapHu 6aktepus, 6aktepuodiariapHu

Y30K My//aTra cak/alll y4yH nacT gapaxa KynnaHu6 KeMHMoKaa.



MuKpoopraH13Maap pedpkepaTopnapaa My3fatuil gapaxacu — 12 aaH, To-
80 C.

Accoumauunanap

YCUMNUK, XauBOH, MUKpPOO

YCUMIK — XaliBOH accoLmaLmscy

YCUMANK — MUKPO6 accoLmaLmsacy

MuKpo6 — XalnBOH accoumaumscu

XanBOH - XaiBOH accoupaumsacu

MuKpob — MMKPO6 accoumaumacu

FOkopuaa KentvpunaraH KypcaTmanapgaH KypuHuo Typubauku, 6ynap
YMyMAaLTUpULL, G1upnaTMpurLL accoumaumuanapmn geinnnau.

MacanaH, ogamMm XOoMm allécu 6unaH MUKPO6 apanalimacy €Ku YCUMIMKIAp
6unaH MUKpoOopraHu3MnapAaH accoumaumna 6ynnwm MyMKnH. bynapgaH 61Monornk
(bao/1 MoAaanap Xyga Te3 ofiMHaaw.

Ankonong 6unaH MMKPOO accoumaumAacuHM oncakK, MUKPO6 asIKoNougHu
CUHTE3 Kuna 6ownangn. MacanaH: OMUAPUH+MUKPOOpPraHu3M. YyHKn 6y
accouyvaumsaga xam MuKpoopraHusmnap, xam adedpuH reHnapy 6op. Anbartrta
nnansnn, 6apram YCMMAMK amac, 6anku Awmn Macca Xocwun 6ynaau. YHAaH
apeapvH anKONOUANHN ONIULL MYMKWH.

Oxvprn  Annnapga  MUKPOOPraHU3MIapHM  cakiaw  yyyH  a30Tiu
pedprxepaTopnap KynnaHUIMOKAA, XXyMafaH:

Ma3nu-thasosuin (-130, -170 C) Ba cytok-hasoBuid (-196 C), LWYHUHIAEK XaMu
10 paH 10 35 n 6ynraH pepwxepatopnap. Cytok a3oTnv nuagun caknamangmra
MWKPOOpraHn3Mnap caknaHmb, Oynapra Mucon  kKuamb, 6ab3n  aBTOTPOX

GaKTepusinap, MMKPOOPraH13Miap aBa Typau XU BUPYCNapHA 0L MyMKMH.



CyloK a30TAa Xy/fa AXLKN caknaHaguraH cyT-katuk 6aktepusnap, WyHWUHI4eK
apoxokunap  6ynub, ynapHM BUTaMUHNAP Ba aHTUOMOTUKNAP aKTMBUTMHM
aHMKNawaa NWnaTmu MyMKUH.

MuKpoopraHuamiapHn axnatmé, axgaH Tywumpuwga Xaét (aonnaTuHu
cak/lall aBBanambop Tabmaraarn opraHusmaapra, Elmra WyHWHIAeK axnaTui Ba
AXAaH Tywumpuw Tes3nurura 6ofnMK. XaTTokum 6ab3n Typaarn witamiap nact
[apaxaHu ce3yBYaH/IMIM GUnaH apknaHaau.

Typnn Xvn MMKpPoopraHuamaapaa onTrMan CoBYTULL TE3NUTN MaBXXy[,

MacanaH 06ab3n OakTepusinap (Eshericha coli, Pseudomnas aeruginosa,
Azotobacter chroococcum Ba 60LUKanap) COBYTULL Te3Urnga cakiaHno Kol
papaxacn 5-40 C/pakmka, gpoxokunap aca — 7 C/pakumka.

XOM aweénapHn caknawl 3Hr MyxuMm MacananapfaH ovpu xucobnaHagw.
XKyMnagaH, MWKpPoOOpraHM3mMnapHu Kyputué, cnopanapra ainaHTmpuné Exku
My3/1aTU6 cak/iaLl 103UM.

XavBoHNap TYKMManapuHy COBYTKMYMapAa caknawl 3apyp. Kniivk wwoxugaH
NMaHTOKPWH onnHaaun. LLlox maiganaHn6 caknaHagu.

XOoM  awénapHn  Kyputuwga,  neounamsaums  (Mypkaé  KypuTwuL),
cybnmmaumanall Kabu xapaénnap KynnaHunagu.

XOM allénapHu LWyHain caknawl Kepakku, 6yHaa Kepakny mogganap AxLm
caknaHnb KoMK Kepak.

LLIyHaain knnmnb, YCUMKK, XalnBoH, MUKPOOPraHM3M XOM allénapuiaH aopwu
npenapaTfiapvHM  ONMW  Ba Ccak/iaw YCcy/nnapu Xo3upru BakTaa  [o0n3apb
MacananapgaH 6upu xucobnaHagu.

CaBonnap
1. Tabunii Xom awlénap TaBcudgu
2. bruonorunk xom awwénap (YCUMIUK, XamBoH Ba MUKPOO AyHECH

3. MUKpoopraHu3mMnapAaH ofIMHTaH Jopy npenapatiapu



Matbpysa Ne 3

MaB3y: Tabuuii xom awwénapaaH 6Monoruk haon MmogaanapHu

3KCTpaKuusnab onuL.

Mabpysara axpaTuaraH — 2 coar.

Ykuwgan makcag: Tanabanapra Tabumii xoMm aluénapgaH aKCTpakuys

ycynnapu 6unaH TeXHONOTUACKHM YpraTuLugaH noopar.



Mabpy3a pexacu:

1. Tabuunin xom aluénap Tapknbuaarm 6monorunk aon moaaanap

2. XoMm awé 6uonornk aon MoaaanapHu sKCTpakums nynu 6unaH onuu
ycynnapu

3. XOM allénapHu caknawl ycynnapu

4. ®epMeHTHM oNunLL yCynn

Tabumnin xom awénapgaH 6wMonorvkK aos MoAfanapHU 3KCTPaKUMa ycynu
6unaH onuw. Kyinngarn KentupuaraH xapaénnap acocmga opunagu.

ABBa/IOMOOpP, Kepaknu MofdaHn GeroHa MOAJanapfaH axpatuw >Xyga
KninH. Kepaknmn mopaa apkuH xonga éynvanan, y TykuManapia 6olka mogganap
ObunaH GofnaHraH 6ynaan. YHM 3pKUH Xonatra SbHU 3pUTyBUMra YTKasub

YMKasnLL 3apyp. BYHMHT Y4y HacocaH »apaéH cxemaa KeNTUPUIraH:

Buonoruk aon moaa

l
3pUTYBYN
(cnumpT, agup)
1
Taép maxcynor
FOKkopugaru cxemaga KypuHuG Typmoamku, 61onorvk gaon MoaLaHn Kynpok
3pUTYBYMra YTKasuL MakKcagra MyBOPUKAMP.
Mwucon yuyH, naxra ypyFuaaH éfF onmw yyuyH 1) Kobusu onmb TawwnaHagn. 2)
cnupT, 3dup, XnopodopMm, 6eH30n Kabu AXWW, ap3oH 6ynraH 3pUTYBYM

TaHNaHaan. BYHUHT Yy4YyH 3HT Kynail 6eH3nH xucobnaHaan. YHUHr Tapkuobuga 90-



94 (ons ér, 5-6 hons cyB 60p. Ba HMXOAT 3) 3KCTpaKTOpAa 3KCTpakums 0nmb
bopunagu.

O6nenuxa 3sunaan Ba 2) yHu 6eH3nHAa amac, 6anku cysfa aKCTpaKuus (aHTu
3KCTPaKUNA) KNIMHAON.

®PUTUH XOM alEHVHT Tapknbuaa 12 % 6ynagw, 3aBoga yeumnukaaH 3,7 %
r’MHa (UTUH ONMHaaW. YyHKM y YCUMINKNap TyKMMacuga okcuniap Ba 60LKa
moadanap OwnaH MycTaxkam O6ofnaHraH 6ynaan. LUYHWHr y4yH OKcuanap
nonucaxapugnap (Lenntono3a) XxanakuT 6epaan. AbHM BUOTEXHONOTMSHN KYnnao,
LleNINtoN03a, MPOTEHHas3a, amunasa (epMeHTNapuHM XOoM  awéra 6epub,
MaxCYNOTHUHT YMKULL YHYMUHN 8 % ra OLWMLINHW Ky3aTULLAN.

Xom awé — T-6unaH NwnoB 6epnl — 3KCTPareHT — 9KCTpareHT

depMeHT — CYB+3KCTPaKT — t pa TabCcupuaa Kepakcus Hapcanap Yykmaga
Konagm.

Mwukpobuonor onum PaxumoB M.M. 6nOTeXHOMOrUA ycnybnapuHu Kynnat
OunaH MaxCy/NOTHUHT YAKALL YHYMU OLLAN.

JKCTpakumsgaH CyHr (unbTp KoFo3aaH, PUAbTP KOPTOHAAH ékn 63 MaTofaH
yTKa3namo cysunagn, CyHr LeHTpudyra KuanHaan.

LLlyHaaH CYHr mMofa 3KCTpakTra 3pKWH X0nga yTaguio SHAN 3KCTPaKTHU
To3anaw 3apyp. YHu & uyktupuw, OyFnatmb KoHAeHcaumanawl Exku 60LiKa
HapcasiapH1 YYKTUPKUO, YHM 3puTMaga KONAUPULL Kepak.

AHa 6up Mucon. [lencuH MepMeHTN akaT OLUIKO30H OCTU Ge3VMHUHT
lwmnpacuga 6ynaan. OWKO30HraM OBKAT TyLUMLLKW GUNaH X10pug KucnoTacy namgo
6ynn6, y NencuHOreHHN NencuHra annaHTupagu.

LLINpAOHHNM 0NMG 3KCTPaKUmMA KWUMHCA, NENCUH YMKMangun. Xnopug Kncnota
Gepunray, peakumus KETULLIMHWM Ky3aTuw MyMKUH. ByHfain peakuymsara 45-50 coat
3apyp 6ynaaw.

OKCTPaKT OJfIMHra4y, nerncuH 3pUTMagaH axpatnd onnHagn. Y opraHuk
aputyBunnapga uykmanmgn. dakat NaCl Ty3m Tabcupmpga uykmara Tywiagw.

Anann3 KunuHca, Ty3 cyBra yTagu, SpUM YTKasrmyam MemopaHa mumaa nencuH

Konaau.



Jemak, aKCTpakums KWUaraH 3axoTu YHU akpatuw 3apyp. YyHKu sputmajga
Xap Xun peakumanap KeTULM MyMKMH, HaTUXaaa Kepakam moga oysmnagn.

AdxKpaTtuw Typau Xvn ycynnapaa onmé 6opunagmn:

1. Kumésmi

2. PU3MKaBUiA

3. PUBNK-KNMEBUIA

Tabuunin xom awénapgaH LOPUBOP BOCUTANIAPHWU  3KCTPaKLMANat ONULLIHUHT
Xap Xun ycynnapu 6op.

Bab3n (hepmeHTNap aBTOMM3ra Kam y4ypainam, CyB Ba Ty3 apanalumacu 6unaH
3KCTPaKUms KunnHca 6ynaan. MacanaH:

Kapbokcunentugasa, amnasa, anacrasa (naHKpeatonenTungasa), KofnoreHasa

(epmeHTnapnHn NaCl (3neKTponnT) apuTmacuia aKCTpakumsa Kuica oynaau.

OLUKO30H 0CTY 6e3u (hepMeHTNapPHW 3NEKTPONNUTIa SKCTPaKLUMSA Kuca
PMOOHYK/easaHn Ynkapca 6ynaan, YyHkn 6y epmeHT aBToNM3ra yupamaniu.
Kncnotanu akcTTpakuusra Kunca puboHyk/easa, Ae30KCMprboHyK/easa,
XUMOTPUMNCUH, CIMPTIAPUHUHT CYBW 3pUTManapy €ku LeTonsiasmanapma
aKCTpaKums Kunca 6ynaan. M'vanypoHugasaHm XnopoopM KyLnaraH (Qrsnonormk

IPUTMAZA IKCTPAKLMSA KNTNHAMN.

Cakialu ycynnapw

XOoM alWéHn nynat €ku sMannaHraH wuguwnapra conm6, 40-60 C pa
caknaHagu. CyHr mysnaraH Xom awéHm — 15 — 18 C ga caknaHagw.

MarpganaHraH XoM atuéra nacTt xapoparta aueToH EKu 3T CNUPT KyLUwWca,
NUNUANPOTEMH  KOMMJIEKCNapn  napyanaHub, (epMeHTnap AXWKW  YMKaaW.
CyBcu3naHTUpuAraH XoM awéHu Oup Wunrada wwnatca 6ynagn. YHAa
6rocneunduk XxpmaTorpadusa ycynm éunaH Tosanaca 6ynagu.

[MaHKpeaTVH ONNLL YUYH TY3 ULLINaTUNagn.

1. Xom awé mainfanaHaau.

2. JKCTpaKLumanaHagu.

3. Ty3naHagn.



4. CytoK (hasagaH OKCW aXKpaTunaau.

5. To3anaHagw.

6. KpuctannaHagn.

7. Kyputnnagw.

Mariganatu.

Maiganalu Kyruaarm xxapaéH acocuia 6opaau:

- My3naTuLL — 3pUTULL (gedpocTaums)

- aBTONN3

- OpraHuK CYHK/IMK

- 6OCUMHW Y3rapTypuLL

- MexaHVK Mainfanall éku npeccnal

- YNIbTPOTOBYLL OGUNaH

- 3KCTPaKTHU KaTTUK (hasafaH akpaTull Y4yH Bakyym uabtpaa, (unbTp
npeccnapga uabTpnatl MyMKUH.

- 3KCTpaKTAaH (PepMEeHTHW ONULL OPraHWK CYHOKIMK 6unaH (3Tun, MeTtun,
n30Mponua, CnupT, aueToH, XI0p, AWOKcaH) EKu Tysnap 6wunaH (aMMOHMIA
CynbhaT, HaTpuin cynbgaT, MarHWi cynbgaT, HaTPUin aueTart, HaTpuil X/op)
4yKTKnpca 6ynaau.

- (DEPMEHTHWN 3HAWM Ty3daH axpaTull Kepak. [enbgunbTpaums inynm éunaH
IOKOpU  MONekynanu  bupukmanapHu  (OKCWU-(hepMeHT) nacT  MOeKynanm
bvpukmanapgaH (Ty3 Ba Xako30) axpatunagn. OKcua MOSeKynanapu renra
yTaofIManayM LYHWHT Y4YyH KONOHHAaZaH Te3 Tywafu, nact MOJieKynanm
OMpyKManap reiHM nunga ywnaHué Konaau.

-(PepMEHT 3puTMacu cybnMmaumoH Kyputunagu. PepMeHTnapHu uexnapia
cTepuninaHraH iakoHiapra, amnynanapra conné, MysnatunagnraH Kamepanapra
CYHI KypuUTULI Yy4yH Kyhunagn. KypuraH qiakoHnapHu cTepuinaHraH npooka

6unaH 6ekTunaam ékv amnynanap yyum KasLiapnaHaiu.

Casonnap

1. Tabumin xom awénap Tapknbéuaaru 6nonoruk gaon moaaanap



2. XOM alé 6monorvk aos moadanapHyu 3KCTpakuma nynum bunaH onuul
ycynniapu

3. X0OM allénapHu caknawl ycynnapu

4. PepMEHTHU 0NILL YCyNn

Apabuétnap

["en xpomartorpaqumscu

P.bnok, P.JlectpaHx, I".LiBeir. XpomaTtorpadua Ha 6ymare. /nepes. C aHr.
M.I".BpaxxHukoBoi/nog. ped. npod. I.d.layse //n34 MHOCTPaHHOW NUTepaTypbl.
M:, - 1954 . c. 197.

Mabpy3a Ne 4

Mag3y: MogaanapHUHI To3anallHUHT XpoMaTorpadus ycynnapu.

AACOPOLMOH Ba MOH a/IMaLLIMHYBK XpoMaTorpaguscu.

Mabpysara axpaTuaraH — 2 coar.

S"IQ/ILIJ,U,&H MaKca: Tanabanapra xpomarorpadpus ycynnapu Ba YynapHu

amMmanMéTaa Kynnail Xakuaa TyLyH4Ya KeNTUpUIraH.



Mabpy3a pexacu:

1. XpomaTtorpadumsa ycynnapu Ba ynapHu amaivéraa Kynnatl.
2. ACopbLMOH XpomaTorpadus

3. NoH anmatuvHyB xpomatorpadus

Xpomatorpagua Tawkunotymcn M.C.LiBeT 6ynnb, Xo3mpru Baktaa 6y ycyn
KeHI Kynamza puBoXnaHu6 Kenmokda. Xo3upga xpomatorpams ycynnapuHuHT
AHr BapmaHTNapu nwnad Ynkapunamokaa, bynapra oH aiMallnHyB, aacopoLMoH
XpomMaTorpauanapy KApULWN MyMKKH.

Oxuprn nunnapga 6y xpomatorpagus ycynnapym KynrmHa OMOXMMUK
Ky3aTyBnapfa KeHr Kynamga KynnaHunmokaa. by ycyn 6noxmmma casonnapuriia
(hogann 6ynm6, ropMoHiap, BUTaMUHIAP, aHTUOMOTUKNAP Ba GOLLIKA GUONOIUK
MOAJAIaPHN  Ky3aTUW  MwWnapuga KynnaHunamo — KemHMokaa. Xpomarorpagus
yCynuM [aBoflall  Myaccacanapuia, KIUHWK aHaIM3NapHu  aHuKnawga Xam
MwNaTUANG KeIMHMOoKAA.

1850-1910 wunnnap paspuga 6awv3vt u3naHyBumnap — PyHre, LlleHGeliH Ba
boLKanap KoFo3 Xpomartorpagmscu ycynmHu Kynnab KenraHnap.

MacanaH, onum [AnHWMIA  Temup  cynbgaT NanuMpycMHU  aHuKawWwaa
LWNMAMPUATaH EHFOK 3KCTPaKTUHWU KynnaraH. ®unbTp KoFo3ha OupuKmanapHu
6ynuLn agcopbums Ba MOH anMaLLMHyBUra 60FNNK 6YIMLWN MYMKIH.

AfcopbumoH  xpomatorpadums ydyH onvm Fonnenscpegep y3 Tagkukotuaa
OpraHuMK Ba HOOPraHWK 3puUTMasiapHM (UNbTP KOFO34a aHukIaw nynnapuHu

Ky3aTn6 YnKKaH.



MogaanapHn (UAbTP KOFO3MAa afcopbumanall yyyH Typam Xun Gupukma
KOMIMOHEHTIapn 3pUTMacHN KOFO3 OpKan YTKasmno, axxpaTtmo onnHaau.

PunbTp KOFO34a MOALANapPHM  aXpaTuwl, MacaiaH WWwioB  GepwiraH
MIOMUHWIA TMAPOKCUAN aacopoLUmoH XpomaTtorpadms mucon 6yna onagu.

NoH anmalumMHyB Xxpomartorpagmacy Kofosfa MoAfanapHu axpartvwga s
TabCUPUHM KypcaTULIN MYMKWH. MOH apanaliMacuHu axpatuiija Lenirosa
rypyxu nnocnaHv opkaan epmin MyMKuH.

Xamma agcopbumoH Ba Xpomartorpadus ycynnapu (UabTPAOBYM KOFO34a
aHMKNaHaawW, NeKNH UKKW apanalimMainamrad gasa opacugarv 6ynmMHuLW MyxumM por
yinHangn.

KoncgeH amyvHOKMCNOTa apanaliMacvHv 6Yynunwl nwnga LWyHU Ky3aTAauku,
Mab/lyM MUKAOPAA CYB apanaliTUpuiraH spuTMaHn Kynnaw axwm axparmaiapHm
OLIMLLIra TabCUP KAMULIN MYMKUH 3KaH.

CyB 6uaH TYMMHTUPUIraH 3puTMa KOFo3aarn xapopaTtu unaH apanaliMaHu
OyMHULLIMIa 0/IM6 Kenaaw.

Llenntonosa Tykymacu cyBra Kyuim TabCup Kypcatub, opraHmk aputmara y3
KyUMHU KypcaTafgu, LUYHUHT YYyH KOFO3HW, CTauuoHap CyBAW (pasaHu TallyByu
cuatnga KenTupuwl MyMKnH.

SpuTyBUM, KOFO3 Yy4acTKacu OpKaM iyHasiraHga, Tapkuéugarv apuraH
MOAJa, OpraHuMK Ba CTauMoHap CyBIM (hasa Xapakatu OpKain OYnMHULW Coaunp
6ynagw.

LLIyHaain knnno, 6ab3n Mmofa KUCMU KOFO3[aH OpraHuMK Moagara ytaau.

KauyoHKM xapakaT/iiaHyBuM CYHOK/IMK, KOFO3 y4yacTKacura eTraHaa Tapkubuga
3pyBUM MOALA, KONMaraHga, HHa KaiTa Takcumnaw xocun 6ynagu. By rann
3pYBYUN Y3MTYKCU3 WMyHaNMLWAa, UKKK (ha3a opavFnia KainTa TakcumiaHmo, moaa,
KOFO34arn 6up HyKTafaH MKKMHYM HyKTara yTagu.

PuNbTPNOBUM  KOFO3[4a XpomMaTorpadus BakTMaa GopaguraH >KapaéHHu,
CYHOK/IMK-CYIOK/IMK  CUCTEMAacuiarn YsnyKcu3 3KCTpakumscura COMULTUPULL

MYMKWH.



ByHra MapTuH Ba CUHAMC ONMMMAPHUHI aMWHOKMUCNOTaNIapHU aXpaTuLu
3KCMEePUMEHTMAA, Y3/IYKCU3  3KCTPaKUMOH  KOMOHHAAR,  CYHKJIMK-CYHOK/IVK
CUCTEMACUHU MUCOJT KNING KENTUPULL MYMKUH.

By Mypakkab uwi, eHrunnawTupnb, up dasaHn ummobunnaw nynu éunaH
AXIWNNANRAN, ABHU WHEPT TalyBUYMHM Ky4ycu3 afCOPOLMOH XYCYCUATM OpKau
CUNMKarenga, Kpaxmanga kv KoFo3ga amasnra olwmpuiagu.

By n3naHyBuM onvmnap, XpoMartorpagmsaHn apatno, gpakumMoH KOIOHHaAaru
ONCTUINALMOH KapaéHra acocnaHgunap. by uw xpomartorpagus KoIOHKacu
YKOWMWHW, 3pUTUIraH MOAJA KOHLEHTpauma >apaéHW Ba KONOHKA Y3YHUTW,
aKXpaTuLL KOBUIMATU TaBCU(IMHN KypcaTno 6epuLl MyMKUH.

Xpomatorpamk KO/MIOHKa 3puraH MOALAHWHI ypTaya KOHLEHTPauusaCUHU
Xapakartcu3a (cenukoren) gasa KaTnamuHU TEHTIUTMHN KYpnb unkuwira mysagdak
6ynmHan. AacopbumnoH, MOH aZMallMHULL Ba 60LIKa Xpomartorpadgusa ycynnapu
TYP/IN XU 0NMnap 6unaH Typavya ycynnap ounaH KentTupusrax.

1960 . LLeHGelH «Kanunnsap aHanm3» Xpomartorpagus  ycynvmHU Kypuo
UNKAN.

fopaoH Ba MapTuH 6uUpuHYM 6ynn6, aMMHOKMKCOTa apasiallMacH KOFo3aa
OMpUKMangmraH Xxpomarorpapus ycyniym acocuia axpaTuLiHN 3bI0H KUanwan. by
yCyn Kynmngarnya:

Xpomartorpadua ydyH annapat, PuIbTP KOFO3HUHI FOKOPW KUCMU NaTOKKa

TYLUIMPWATaH, 3pUTYBYMaH, 3pUTYBYMAH TaLLKWA TONraH.



By ycynnapfaH Tawkapy MMKPOOMOSIOTUK Ba (PEPMEHT YCyniapyu MaBXyf,.
MuKpoBMONOrnK ycyn, BUTaMWHIAP Ba aHTUMOMOTUKNAPHM XpomaTorpadmk
baxonawga KynnaHunagn. OKcun  (PepMEHTNapUHW  OYNUW  YCYNNM  KOFO3
Xpomarorpadus nynm unaH amanra owmpunaau.

Xpomartorpajua ycynnm  6unaH  6ynuaw, JOMMWIA  Japaka —acocuia
BaKAPUINLLIN MaKcaara MyBouKaMp. EKM xpomaTorpadus Kamepacura xoinao,
3NEKTP TepmocTaT 6owkapyesuga oMb 6opul MyMKUH. Kamepa 3puTyBYM
apanawimacy 6unaH TabMUHAAHULWIM 3apyp. BYyHWHr y4uyH 24 coaT oOnavH
Kamepara, 3puTyBYM COSIMHTaH UAMW KYWUIULWIKM Kepak. bolwka ycynu Kamepa
aesopura (UNbTP KOFO3 ypHaTunaau, (UNbTP KOFO3HUHI 6MP KUCMK Kamepa
nactmga. OpUTYBUM  COMIMHIaH  mauwra TywupuiaraH  G6ynnwim — Kepak.
XpomaTorpadusagaru ctaHgapTra CoMMWTUPUIaLN.

ALCOpPOLMOH Ba MOH a/iMalIMHYB XpomaTorpadus ycynnapuHn amanvéria
Ky/nnaw Ba KOHKpeT AManuMi MacanafapHu Xaa Kuavwga acocuil Meb3oH

xpncobnaHaau.

Casonnap
1. Xpomatorpausa Tapuxm?
2. XpomaTorpadusa ycynnapu Ba ynapHvi amanuétaa Kynnatw.
3. AAcopbumoH xpomarorpagus

4. IoH anMaLlmnHyB XpomaTtorpapus

Apabuétnap

["en xpomartorpagmscu

P.bnok, P.Jlectpanx, I".Ligeir. Xpomatorpadms Ha 6ymare. /nepes. C aHr.
M.I".BpaxxHukosoin/nog. ped. npod. I.d.layse //M3L MHOCTPaAHHOW NIMTepaTypbl.
M:, - 1954 r. c. 197.



Mabpysa Ne 5

MaB3y: MopaaanapHu To3anallHUHT XpomaTorpadus ycynnapu. Ien

XpomaTorpausa Ba HOKCaK camapagop/iv XxpomaTorpaqus.

Matbpysara axpaTuaraH — 2 coar.

YKuwgaH — Makcad: — Tanabanapra  MOAAANAPHU  TO3aaLLHWHT
XpomaTorpaMk yCynnapuMHM LYHUHIOEK Ten  Ba lOKCaK —camapafiopivk

XpomartorpauacuHun ypratuwigaH noopar.



Mabpy3a pexacu:

1. MoaganapHu To3alalHUHT XpomaTtorpagms ycynnapw.
2. ["'en xpomarorpadums

3. KOKcak camapagopnvk xpomartorpadus

MopgganapHu  To3anawfja — XpomatorpausHWHE  Xap  ycynanapvjaH
(hoganaHuw MyMKWH. Bynapra mmcon Kuamnb  Kyimpgarn - xpomartorpadgus
YCY/INapuHN KeNTUPULL MYyMKWH:

1. len-ynbTpaumsa xpomatorpapums

2. HOKcak camapagopnn XxpomaTorpagms

3. NoH-anmatuvHyB xpomartorpagus

4. brocneyunguk xpomartorpagpus

IKCTpareHTAaH Mofda axpatud ONIMHAW, NeKUH Y To3a 3amac. YyHKM yHra
yXwall Monekynanap, yua wapovTaa apuinguraH Mogaanap Xam yTuwm MyMKUH.

YnapHu To3anawl nynnapu 6op, NeKnH 6ab3n MoaaanapHn To3anal hynnapwu
Xyfa MyLLKYN. YnapHu To3anaw yyuyH 30-60CKuYnn >kapaéH onmb 6opunagn. YHu
amaJsira oLumpcak, Xygaa kuMmmMarra TyLm6 Ketagu.

LLBeT geraH o/im (hubTP KOFO3UHM YCUMJIMK aXKpaTtMacura TylmpraHaa xap
XWN paHrnap Xocwun GYNuLLIMHW Kyprad, wy Tapuka XpomaTorpagusi (xpomoc-
paHr) By)XyAra KenraH.

en-unbTpaymsa xpomatorpaumsacy KaTTuK xam amac, CYlK Xam amac. Y
Xypa Te3 wuwagn. Karta Monekynanap refIHUHr KatTa foBaksapura Kupagw,

KMUMK MONEKynanap KNW4nK FoBaknapura Kupagu.



Tewmnrn kaHya KatTa Oynca, KaTTa Monekynanap Tywaaw. WHrnusvagaH
TapXXnMa KUIWHCa, ren- XpoMmaTtorpaguscu fansmp xpomartorpaguscy aeinnagu.
Cedpasiekc, araposa kabu agcopbeHTniap 6unaH KonoHKaHW Tynataau. KaHganaup
apuTMa 0Nnb rokopuaaH robopunca, byHaa KatTa Monekynanap 6umpuHum 6ynuo

Tywagu.

FKOKopwn camapanun xpomarorpagus — HPLC.

MwnatunaétraH agcopbeHT Mainga 6ynca, YHMHr caTxu 1 rypyxgaa Kyrn
6ynagn moadanapHn MainfanaBepcak, Y 3uunalumo, yHra CyrokInK yTmain Konaiu.
Hatwkaga mopga aspwuman, Xxpomatorpagums  keTmangn.  XKyga  manga
aficopbeHTNapHN NUPUK copbeHTapra Kuprusunagn. by xpomatorpagpus ycynmHu
(PU3NK-XUMUKNAP TaK4UM STULLITaH.

ANEKTPONNT MOLAATAPHUHT MOHNApPW BGWnaH NOH afIMaLUMHYBYM COPOEHTHUHT
MOHOTeH rypyxiapn ypracuga 60paéTraH WOH a/IMalUMHWLL XapaéHUra WOH
a/IMaLLIMHMLL XpoMaTorpadusacun geivnagm.

CyHrr1 BakTnapfa 6uocneunduk xpomartorpadus navgo 6yngn. Ly
XpomatorpamsaH/  Kawd KuaraH onumnap Hoben Mykodatura casoBop

6ynraHnap.



AVH XpomaTorpagusacy — buocneynduk xpomatorpapuaamp.

Tabvataga wyHaan mogaanap 60pku, 6up-6upn 6unaH GofFnaHraHga, Xyaa
MycTaxkaMm 6ofnap naingo 6ynagm. Mucon yuyH, ButammH H (6MoTuH) Ba aBUANH
(Tyxym okcunu) OunaH Xyga Kydnm 6upukma 6opagu, 10 - Ta 6eroHa
MofeKynanap nungaH 1 ta mMonekyna 6uoTuH 6ynca, aBuanUH YHU TOPTMO 0NKG,
OMpPUKTUMPNG onaaw.

TpuUNCUH  (hbepMEHTUHM  MOLL, HyXOTAaru WHrnemTopn 6ynné, YHUHT
KoHCTaHTacy 10 — Ta 6GeroHa monekynanap nuvgaH 1 ta TPUMCUH UHIMOUTOP

TONMMG BUPUKTUPNG 0NNG, NHTMBMPIAO Kyaaw.

TpuncuH NHTMounTOp TPUMNCUH+ JKOMMNIEKCH

TpUNCKH ONAUH OLLKO30HAAH CyB OMMaH 3KCTPaKUMs KUMHAAW, CYHT YHU
(NH4)2SO 6unaH 4yKTMpW6, TPUMNCUH ONUHapaW. Y epda TpuncuH 1 % xam
6ynmMacau.

Xosvpfa TPWUNCUHHUHT  MHIMOGUTOpUHM  GepagaH  onvHaan. OnuHrad
NHIMBUTOPNAPHU KATTUK XXMUCMIa yiaHaauw.

NHrMbunTop KAaTTUK  >KUCM-KAnpOHHWMHI  Tapkuébura ynaHué  Konagu.
TPUNCUHHWHT CYBNW 3PUTMACUHN 0NnG, Hacoc GunaH afcopOeHT Tynaupunira
KOJIOHKaZaH OKM3MO TyLlumpcak, xap 6up monekyna MHIMOUTOP TPUNCUHHK Yyniab
onagn. To3apok 6yNunLLIM Y4yH To3a CyB 6unaH 1oB1O onnHaaun.

Casonnap

1. MoaganapHu To3anallHUHE XpomMartorpaqusa ycynnapu.



2. ['en- xpomaTorpadusacu
3. KOKcak camapagopavk xpomatorpadgus

4. brocneynguk xpomartorpapums

Apabuétnap
1. M.M.PaxumoB u gp. MNMpuknagHas 6uoxmmus Mukpobuonorusa. T. 21, Bbin.
No2, TowkeHT 1985. — ¢ 190-198
2. Y36eKUCTOH TUBOUET XypHanu. Ne6, TolwkeHT, 1998, 111-121 Ger.

Matbpysa Ne 6

MaB3y: MoaaanapHUHI 3KCTpaKTnapAaH aXXpaTULLHUHE (I3MK YCynnapu.

Mabpysara axpaTuaraH — 2 coar.

S"IQ/ILIJ,U,&H MaKcan: Tanabanapra xom awénapfaH (YCUMMK, XailBOH,

MWUKPOOPraHu3m) 3KCTpakUMs OpKainu MoAAanapHUHr  (M3MK ycynmn  GunaH

aXpaTné oNMLWHK ypraTuwgaH néopar.

Matbpysa pexacu:



1. ®depmeHTNapHM aXPaTNG ONULLHUHT acoCUiA ycynnapu
2. PepMeHT akTMBANTMHN ®IK aa aHMKNaLL ycynnapu
3. ABUAVH Ba OMOTKH aXXpaTnb 0L yCyu

4. MopgaanapHu To3anab onvwia goriganaHnnagurad ycynnap

Xom awénapfaH (YCUMAWK, XaBOH, MWKPOOPraHM3M) 3KCTpakums OpKau
MoAaJanapHN akpatnb omw 6MOTEXHONMOTMAHWHI acocuii BasudanapugaH oupu
xmcobnaHagn. Kepaknm mogaaHn 6eroHa MoagafaH axpaTuil Mmypakkat, y apKuH
xonga O6ynmangn. Y Tykumanapra 6owka Mogaanap 6wunaH  GofnaHraH.
MogaganapHu 3KCTpaKTAaH axXpaTuLL y4yH aBBa/loMOOp XOM aLLé Talnépnall Kepak,
CYHI 3KCTpareHT TaHnab, 3KCTpaKTopAa 3KCTPaKuuMs >XapaéHuia Kepakiv moja
aXpaTné onvHagw.

Bynapra mucon kununé, pepmeHTNap, NencuH, NaHKpeaTuH, rnoKo3a, ammiasa
Ba 60LLKa 6MOMI0rVK (Paon MoadanapHu KENTUPULL MYMKWH.

depmeHTaTUB peakuma Kynmaarn KypuHuwaa é3namwm MyMKH.

E+S - ES-P+E

By epga: + S cybetpar = ES cybcTpativ hepmMeHT KoMMieken P MaxcynoT +
E depmeHT. Peakumsa depmeHT E cybetpar S 6unaH 6ofFnaHnt (K1 Ba K2 peakuus
TE3/IMIMN KOHCTaHTacK), cyoctpatv — hepMeHT KoMMiekcnHn E S xocun kunagu.
Oxuprucy Te3NMK KOoHCTaHTacu K3 OunaH peakuusra Kupuwwimoe, (epmeHT Ba
peakuus MaxcynoTu xocun éynagu.

SH3MMOXUMUALA PEPMEHTIAPHUHT aKTUBATOP MBA MHIMOUTOPU MYXMM POJib

yinHarian. IHrmbutop epmMeHTAaH cybcTpaTHM Gupnawtupau.



KnMEBUIA peakuMAHN Te3MIMHN O JapaXaHW KyTapuauwmra 60FIuK,
depMeHTra aHWK TaBCU(hHOMa Oepul y4YyH YHU To3a X0nfga axpatud onvul
no3nM. PepMeHTHM OXMPrv To3anall 60CKNYM — KpucTasiall xmcobnaHaau.

dPepMEHTHM  3HT  HO3MK  TabCUP  MEXaHW3MWUHW  YpraHuw  ydyH
ynbTpaLeHTpugyranawl, Xpomarorpagusnall Ba  3/1eKTpogopes épgammnia
ONIMHULLMHN TYNNK aHUKNALL Kepak.

depMeHTNAPHUHT aXPaTNG ONIMLLHMHI acocuin 6ocKuYnapy KynuaarunapaaH
néopar:

1. TyKuma Ekn xyxaripa oL,

2. DKCTpaKT Tanépnadw.

3. DpuraH hepMeHT OKCUNIaPUHN (ppakumaiaLLl.

BynapHu 6axapuwga HenTpan Ty3napHW KynnabuykKTupuw, OpraHuk
apUTYBYUMNAP Ba Auanu3 ycnybnapu maexyp. ByHaH Tallkapu apomartorpagus
ycynnapn  (agcopbumoH  Ba  MOH  a/MaWUMHWLL  XpoMaTorpaduanapw,
renb@uabTpxpomarorpagus) KynnaHunagn. AMUNIOANTUK (haosiIMK — KpaxmaiHu
(bepMeHT KaTanmsnaw kKobunusaTura antunagn. KoHueHTpnaHraH qepmeHT
npenaparnapu, OakTepus Ba MOFOp 3aMOypyfnapu Ba OOWKa (epMeHT
MaTenpuaniapuHn akTUBUIMHN aHUKNaLwwaa, XXymnagaH epmeHT 1 r ékn 1 mn ga
0,1 r sputnnrad kpaxmanHn 10 pakukaga 30% raya mabnym LapouTaa
napyanawn 6yinnya aHuknaHagn. PepmeHT peakuMACUHU CUMaTUHU CTaHAapT
LIapouTAa aHMKNaLl Kyinngarnya Kkabyn KUIMHraH:

1. Aapaxa + 30 C

2. pH — peakumoH myxuT: GakTepuan npenapatnap yyyH (gocdar 6ydepu
Kynnaw mnynu éunad) — 6,0 Ba MoFop 3amOypyFu yuyH (aueTat 6ydepun) — 4,7.

3. Peakuusa gasomuiinurun 10 gakuka.

4. Kpaxman KoHueHTpaumsacu 10%.

5.  ®epMeHT  KOHLEeHTpaumsacu,  KpaxmaiHu  peakuus  LlapouTtuga
rmgponusnaHmwm 20 pgaH 60% raya (epMeHTaTMB peakuus KapaéHuia
KpaxXMaJIHUHT  COHW KanopumeTpus éppaamupa aHuknaHagn. LUyHpaH cyHr

(hoToanekTpokanopumetpusa (POK) ycynn 6yimya aHMKNaHaaut0 BYHWUHr yuyH



apuTMa apanaliMaCUHUHE OMTUK 3UYIUTUHW aHuKnawga 1 cMm  y3yHAnKaaru
KIOBETa 0/IMHaAM Ba 656 MMK TYNKUH Y3yHAUTnaa 6axkapunagn.

ONTUK 3UY/IK UKKK KYpcaTKnyga ofiMHaau.

D1 — HasopaT aputmacy (0,1 r ra TeHr) )epmeHT peakumsacu ydyH ONMHraH
KpaxmaJs COHW.

D2 — peakyusiiaH CyHI KOMraH Kpaxmas COHW.

CmgponusnaHraH Kpaxmaa COHWHM KyuWuparn udoga Oyinnya aHuknall
MYMKVH:

C=D1-D2 .01
D1

Arap rugponunsnadrad kpaxman coHu 0,02 gaH kam ékm 0,06 gaH Kyn 6ynca,
YH/Aa aHa/In3 Kam ékn Kyn epmeHTIap COHN buiaH KarTafaH aHuKIaHaam.

AHanms byimnya Kynmgarv onTuK 3uUIMK OJIMHraH:

D1 - 0,545 — Kpaxman spuTMacu

D2 - 0,363 — (hepMeHT Tabcupraru Kpaxmasa 3puTMach.

ONTYK 3n4g/IMK 6yiinya onmMHraH rmaponmnsnaHraH Kpaxman COHU Kymnuaaru
ngoaa 6yrmya aHMKNaHaaw:

C=0,545- 0,363 . 0,1
0,545

C =0,03302

LLyHaan kunmb amunonutuk (AA) Kynuaarv ngoga byirmya aHnknaHaau.

AA =7,264 — 0,03302 — 0,03766 . 1000 =5189, 9 rp/6unpnukaa
0,05

by epga: 0,05 — aHaM3 y4yH O/IMHraH npenapart COHU, M KN M

1000 — rp. ékun nuTpra yuympunrax.
®OK opkanm aMunoNMTUK (PEPMEHTNAPHUHT KpaxXMa/IMHHM [toKo3arava
napyanawigarn akKTUB/IMIMHU ONTUK 3MYNNK BYiinya aHMKNal Xo3upaa acocui

ycynnapaaH 6mpu xucobnaHaau.



Tabuatga aBuguH (Tyxym okcunm) 6uotuH (ButammH K) GunaH mycTtaxkam

OMpUKMa X0CU Knnagu.

Novwpa >Kyga Kyn xap Xun monekynanap 6op. BuOTMHHM KapboKcun
rypyxiapuHu ynapra ynacak, L1y KOSIOHHanapfarn COpPOeHTNapHUHI yCTuaaH
bapya mosiekynanap robopusca, Typam XuUn Mosekynanap ynaHagu.

FOkopuaaH fgecopbums  Kunysum sputma  (FIMUEPUH,  3TWUIEHT/IMKON)
tobopumsca, Kydcus 60fFnapy ONAuH, Kyyunu 60ofFnaHraHnapn aca oxupuga Tywaau.
LLIlyHOaa KepaknM mMopga [fecopbums opkainm axpatud onuHagu. Oxupupa aca
aBMANHAAH OMOTUHHW axXpaTtnb onnHagu. by ycyn 6unaH (PepMeHTNapHW Xam
axpatmo onuw MyMmkunH. Katanusatop y3 cyboctpatura 60fnaHnb, (epmeHT-
cybcTpaT KOMMNIEKCMHK Bepaan. Oxmpuaa Kepakin MaxcynoTt xocun 6ynaau.

E+S-ES-E+P

XaliBOH opraHvM3Mura MoptuH ankonouay tobopwuca, opraHnamga UMMYyH
peakums 103 bepmanam — aHTUTENo cuHTEe3 6ynmanan. Oaamii okcun anbbymmnHra
LiCl 6unaH peakuus yTkasmb, okcuara MopuH ynaHaaun. byHaa okcun +MopgmH

KOMIIEKCH X0ocuni 6ynaau.

MopgMH OKcu/ara ynaHraHu y4dyH OpraHvu3M MOP(WH KuUCMIapura Xam
NMMYH peakunsa bepaam.

MopaganapHu T03a1ab 0NnLL YUYH:



1. Tabuatga 60p XypTavknapgaH (TPUNCUH-UHTMOWUTOP, aBUAWMH-OVMOTUH)
(hovifanaHunagu.

2. XKy(hTnmK 6ynmaca KOMMIeKe X0CUN KUIMHAIN.

3. Komnnekc 6epaonmangurad mognanap 6ynca peaktop cudarmnga XavrBOH
opraHusMugaH goriganaHnnagu.

4. KywmmMya nHepT MoaganapgaH KOMNIEKC X0CU KUMWLL YUYH (hoiganaHca
6ynagw:

OKCWJT — HEepPT Moja

MOP(MH — Kepak MoZa

BUPYB - aHTUTENO

Casonnap

1. ®epMeHTNapHM aXpaTnG ONULLHWHE YCYyNiapu

2. CTaHfapT WwapomnTaa bepMeHT peakuuacuHM cudatmra KyinnaguraH tanab

3. PepMeHT akTMBANTNHN DIK aa aHMKNaLL ycyniapu

3. ABMAVH Ba BMOTWH aXpaTmb ON1LL Ba ynapra TaBcuHoOMa

4. MopagaanapHu To3anab onvwaa gorganaHnnagurad ycynnap

Apabuétnap
1. M'payeBa «TexHONOrNs hepmeHTa»

2. XecuH «MeTtofbl 6MOXUMUM»



Mabpysa Ne 7

MaB3y: Buocneuntnk xpomatorpagmsga cyocTpaTnapHi NLLNaTHLL.

Matbpysara axpaTuaraH — 2 coar.

S"IQ/ILIJ,U,&H MaKca: Tanabanapra anbbymunH, npoTeasa, ocqonunug sa

(hU3NK-KUMEBWIA XyCYCUATNAPUHM Ba OBUOMOTMK axaMUSITUHK YpraTuilaaH Makca.



Mabpy3a pexacu:

1. brocneungurk XxpomaTorpagus cybcTpaTiapy xakmaa TyLyHya.

2. Typnum maHbanapgaH axpatnmd onuHaguraH — docdgonmnasa A2
brocneundunk agcopbLMoH xpoMaTorpagus MabayMoTnapu.

3. ANbOYMUH PU3MK-KNME XYCYCUATIApPW Ba BUOSTOTMK axaMUATW.

4. MNpoTeasanap xakuaa TyLyHYa.

5. dochonmnugnap xakuaa Mabymor.

Buocneundmk  agcopbumoH Xpomartorpagus cyoctpatnapn (anbbymuH,
npoTeasa, (pocgonmnasa Ba 6OoLKanap). Xo3vpru fAaBpha amanvértaa ynapHu
ONVHULLIKN, (U3NK-KUME XycycuaTnap, OMONOrMK axamuaTi, WWAaTUAUWIK Ba
yNapHW Kynnatwl oimmiap TOMOHUAAH YpraHunmokaa, xxymnagaH X.A.Kapmumos Ba
bolkanap anbbyMUHHU (hU3-KUMEBUIN XYCYCUATNApM Ba OGMONOTMK aXxaMUATUHM
ypraHn6 uukgmnap. M.M.PaxumoB Ba 60wWKasap TOMOHMAAH 6GuMocneunpmK
afcopbumoH xpomaTorpadus, gochonnnasa A2 HA Typav MaHbanapgaH axparmo
ONULLI NYNra KyWnUnrax.

By yCynaa, XaliBOHHUHT OLUKO30H OCTU 6e3 nBa YpTa Ocnéaa ALwosumn Kobpa
3axapugaH oconnnasa A2 om ycynnapu nwnad YnKkunau.

dochonnnaza A2 — HY ypraHuL Ba yniapHu Typav 6uonornk maHéanapgaH
aKpaTuL ycynnapu, X03Mpru BakTAa W3naHyBUWMMAPHUHT acocuin abTubopuaa.
Xosvpga Oy depMeHTNapHM KeHr Kynamga Kynnaw 6uonornk  MemobpaHa
(OYHKUMACK CTPYKTYpPacUHW YypraHuiw acocuini macana xucobnaHagun. byHpaaw
n3naHuw 6yinuya, acocaH WNOH 3axapugaH  onuMHraH dochonmnasa A2

KynnaHunagu.



OK Kopa WMoH 3axapuaaH onnHraH goconnnasa A2 — HM To3anall y4yyH Ba
YHAaH 3axap Tapkubuga OynraH MoavnenTug axpatuwl YYyH KOMOHKaja
rmapocgob xpomarorpams ycynm nnab ynkungn.

YHUHI acocuii Makcagu, Typau ycynnap 6unaH dgocgonmnaza A2 — HU
axpaTné onuwga oGuocneunuk xpomatorpadgusaHn  Kynnab, aacopbeHT Ba
(hocthonimnasa cybcTpaTHM GrupnawiTMpmb CUHTE3 KUKLWL XMcobnaHaau.

depmeHTNapHN  BuocneundmnK Xpomatorpagua ycynmHu uwnab umkuL
MacaslaCvHn Xa Kuvaa Kyinuagaru akropiap opkaiv aHuKIaHaau:

1. DpMaingmraH TallyBYMHM TYFPY TaHMal Ba YapHU KOBaNIEHT BOFINKINK
LLIapounTH.

2. TekwmpunaétraH (hepmeHT Aernaporayms afiCOPOEHTHUHT
MYyCTaxKaMaUri, LYHWHTAEK pereHepaums Ba Tosasall KapaéHupa 6ynmim
MYMKWH 6ynraH KaTTuK LIapounT.

3. ®PepMeHTHM copbumMs Ba Aecopbums ONTUMas LWapPOUTUHN aHNK aHMKaLLl.

Buocneunuk aAcopbeHT uwnab YMKapull YUYyH spumanguraH TailyByu
cuatnga  MOPOLLOKCMMOH — NOAMaMUA  KYNMaHWAULWK,  X03MPrn  BakTaaru
nwnaTunaguraH nosmcaxapug TallyBuMra HucbataH Kyimgarn agsannvknapra
ara:

1. MexaHu K Ba XMMUK Yngamanauri,

2. Typnm xun xpomatorpauk Lwakn 6epuil Kobunmsatura ara.

3. OpraHuvK K1cnota rugponnsnaa KUMEBMin aonunru.

KysaTyB vwinapuaa Typamn haktopiap Tabecupun KyiungarmnapgaH noopar:

- papamka (50 0 C rava)

- FOKOpK MoH Kyun (3 M KCI)

- petepreHtnap (1 % - nn TputoH X-100, 0,1 % - N1 LEeTUNTPUMETUIAMMOHIIA
6pomunp)

- Mo4yeBMHa (8 M - raya)

- aumeTuncynsookens (30 % - raya)

FOkopuaarn akropnap WyHW Kypcataamkuy, 6y wapoutaa nuraHascTaBka —

TallyBuM ypTacuaaru anoka MycTaxkaManmk KounaacuHn 6y3nnmnimn Kysatuimaian.



LLyHaain kunno, doconnnaza A2 — HU copbumst Ba Aecopbumnst LWapouTUHM
TaH/1al Ba COPOEHT CUMHTE3UHW Kyniaw OpKaiv TYpav XU (epMeHT TypiapuiHu
TO3a/1all Ba aXXpaTnd oM MyMKUH.

dochonnnasa [, hepMeHTUHM 0NN YYYH XOM allé cudatmaa TPYnHU OnnLL
MYyMKUKH. ®ocdonunasa [, — aHr Kyn Tpynga 6ynap skaH. LLIyHVHT y4yH oBKaTAaH
CYHT TPYn UCTEBMO/ KANNLL 103UM, Y EFTlapHK OCOH napyanangu.

Xamma OKCu/napHU nunga anbbymMyMH Maxcyc Hamouwra MyxTtox amac. Y
ypraHunraH 6ynu6, 6unoxmmusaga KeHr Kynamga KynnaHuinmo KenMHMoKaa. YHu
ypraHuwpaa 30 nin gasoMuaa Typav yenyouin KynnaHmanap apaTuiraH.

1839 nnn KoH 3apaobuaaH anbOoyMUH aXpaTtud ONMHraH. PaHrn oK, YHW
«anbbyMUH» noTnHYa «albus»- ok ge6 HomnawraH.

ANbOYMUHHUWHT (hapK/aHyBYM TOMOHMApK Kyhuaarmya

- YHUHT KUCNOTa/INT K,

- AXLUW 3pyBYAH/INTN;

- GapKapopnUru.

pH 4,8 HWM Tawkun kunagwn, apyBdaHaurn 30%. ANbOYMUHHWUHT OAAMIA
KOHLeHTpauusacy cuctemaga 5 r/100 ma — Hy Tawkmun kunagm sa 80% konnonanu
ocMaTtuK 6ocnumaa anbbyMuH X0cun Kunaau. byHaaH Talwkapy anbbyMUH KOHAArm
PH — HK KyNnab TypuLLaa KaTTa acocuii pon yinHamiau.

60% 3KCTpaxy»kaipagaH OKCUINapHu anibbyMnH TalKnUN Kunaau.

ANbOYMUHHU TYNVK MYKONNG KETULLIM XXYa KaM ydpainiu.

ANTbOYMUHHUHT BMpaMyn CTPYKTypacu

Oxupru nmnnapga anbOyMUHHUHT TYNKUHCUMOH CTPYKTypacu KypcaTuiraH
Ba OMp KaHYya anbOymuHMapha aMUHOKMCIOTa KeTMa-KeTMrn  aHWMK/IaHraH.
ANbOYMUHHUHT aMWHOKMCNOTagarn Ketma — Ketimrn rokopu qousnmrn (35%),
Kam mukgopgary  TpuntogaH, rnMuMH - Ba  METMaHWH  Tapkmbu  6unaH

TaBcuiaHaau.



AnbOYMUHHN BUOCUHTE3N
AnbOYMUH CcUHTE3M Xwurapga 6opagn. ANbOYMUHHUHT M-PHK cu 2080
Xy(hTuaaH Talkun TonraH. AnbbyMUH Maxcynotn Kepak 6ynraHga, 19 pnbocom
M-PHK anbbymMuHra mycraxkamiaHub, Katta Mo/siMcoMaHn Xxocun kunagu. by
nosmMcomMa MembpaHara WyHanmMb, «MenTug CUrHanM»  Xonmga oGupuHUm
TPaHCNAUMOH KeTMa-KeT/MKAa cakfiaHraH. entug curHanm membpaHa Oopkaiu,
ycaéTtraH nentug uenura MynnaHunagm sa PHK TyraryHra kagap Te3ga TeHr

KMcMnapra nuennaam, CyHr nentug uenugaH 6ynMHn6, pubocomara ytau.

ANbOYMUHHN (hU3N0N0TUACH

[Mnasmagarv anbObyMUH KOHLEHTPaUUACUHUHT HopMacu 42 + 3,5 r/n, 6y 35-
50 r — HK Tawkun kunagu. 3,5 1 nnasmann, BasHu 70 Kr 6ynraH UHCOH TaHacu
yuyH 150 1 anbbyMUH TYFpn Kenaan. YMymuii anbbymuH 350 I Talkua Kunaau,
WwyHgarn 14 r/cyT »urap CUHTe3n Ba Katobonusmra capgiaHagn. AnbOyMUHHN
nwnab ymkapul TE3MIMHUHT HOpMacu coatmra 1 — rpamm >KuraH xucoéura
TYFpY Kenagu.

Xynoca KAnune, WyHW anTuwl MYMKUH-KW, anbOyMUH (YHKLUMACK Xap AOVM
MyxOKama KuanHaan. ANbOYMUHHM uWwnad 4nMkapvwl Ba eTKasnb Gepuu,
LUMPKYNIATOP CUCTeMacuga >Xurap OpKaiv amanra owwmpunagn. AnbOyMUHHK
MUKpOCcepada Kynnaw-6y TUOOMETHW KaTTa HOTyFu 6ynnb, ynap MycTaxkam
XucobnaHagun, NeKUH X03Mpru BakTAa acocuii macana 6y 3puTYBUMHU ApaTULL.
LLlyHOain kunmb pekombuHat anbbymuvHHM renatvH, BWY  kacannvknapura
épaamum Tepanua cuatuga Kynnawl, X03Mpru BakTaarn acocuin macananapgaH
6rpn xmucobnaHaam.

[MpoTeasanap OKCUMHWMHI NenTué GOFNapuUHW Au — Ba MOMMNENTUA 3PKUH
amVHOKMCNOTanapraya napyanaHuWvHK  Te3nawTnpagn. byHpan depmMeHTap
Xyfa Kyn. YnapHUHT 6ab3vnapy KpUCTasin Xonatha OnvHraH. Ynap Kyn BakTAaH
Gepun ypraHunmok/ia Ba KynnaHuaMokaa.

KypuTunraH npenapar/iap NopoLoK Xo/imrada MaganaHuo, wy KypuHuwaa

nwnatunaaun. LUy ycyn KULLINOK XY>Kasiurv Ba 03UK-OBKAT CaHOaTW YYyH ONIMHaaM.



TnobméTtaa, wWwamonnaw >kapaéHW Ba YyWraHHW [aBonawiga npoTeasa
npenapaTniapy Kyn1aHuImo, LWKACcT/IaHraH XyXkaripa Ba TyKUManapra LWyHUHI4eK
ApaHu Te3fa 6uTM6G KeTuwmra épaam 6epul KobunmaTura ara.

IHCOH opraHn3maa 6ab3v pepMeHTIap Ba KOMMIEKC (hepMeHT npenapatiapu
TKYynnaHunagu.

MacanaH: OLLIKO30H OCTN 6e31 (lyHKUMsACK By3ynraHga, KOMMIeKC, SbHU Y3

Myura onraH: NpoTeasa, amuiasa, Mnasa npenapati UICTELMO KUIMHAAMN.

AcocaH éfnap WMHCOH OpraHu3Mia 3Heprus eTkasv pPofvHM Gakapaaw.
Efnap (mnuanap) HedTpan auvnuanap,  dochonmnuanap, XONECTepUH,
3TUNEHTINKON 3thmpnap Ba 6oLLKa Typnapra 6ynMHaan.

HeiTpan nunugnap MOHO-, AW- Ba Tpuranumpugnapra 6ynuHagu.
doconmnuanap Tapkubura ravuupviH, éF Kucnotanapu, ocdop Kuciota Ba
amuHokucnoTanap (MUCoON: NeymMTUHAA XONWH, KeannHga aTaHoMaMUH) Kupaau.
dochonunuanap, NUNUANAPHU TapKMOUA  KUCMWU  XmMcobnaHadmn, LWYHUHTOEK
OBKaT/laHMLLAa acoOCUn Pon YiHanaK.

O3mk-0BKaTaa ocdonmnuaiap KUMEBMIA Tapkmbu Ba OWMONOrMK Tabcupw
6unaH dpapknaHagn. doconunuanap coun tyxymga 3,4%, LOH Ba AYKKaKIM
maxcynotnapga 0,3-0,9%, éF maxcynotnapuaa aca 1-2% Hu TalwKua Knnaaw.

dochonunugnap xyxanmpa KoouFM Tapkumbura Kupub, Xyxanpaga Mopga
afMalUMHyBWUaa Xyaa KaTTa pon yuHanau.

CaBonnap

1. brnocneunurk xpomartorpadus cyocTpaTiapn xakmuaa TyLyHYa.
2. dochonvnasza A2 Typnim maHbanapaaH axxpaTné onvw ycynnapu.
3. ®epmeHTNapHU BrocneundunKk Xxpomarorpagms yCynmH nwiad YmkapuL.

4. Ky3aTtyB vwinapvaa Typiu TakTopnap TabCcupu.



5. AllbOYMUH PU3UK-KUME XYCYCUATNAPU Ba BUONOTMK axaMUATH.
6. ANbOYMUHHVHT BUpnamum CTPYKTypacu.

7. ANbOYMWNH BMOCUHTESN.

8. AlbOYMUH (PU3NONOTUACH.

9. MNpoTeasanap xakuaa TyLyHYa.

10. dochonunungnap xakuaa MabaymoT

Apabuétnap
1. M.M.PaxumoB u gp. MNMpuknagHas 6uoxmmus Mukpobuonorusa. T. 21, Bbin.
Ne2, TowkeHT 1985. — ¢ 190-198
2. Y36eKNCTOH TUBBMET XypHanu. Ne6, TolukeHT, 1998, 111-121 6er.

Matbpysa Ne 8

MaB3y: ®epMeHTNaPHUHT ONMHULWIK. TPUNCUH ONULL TEXHONOT MK

XapaeHnapu .

Mabpysara axpaTuaraH — 2 coar.

S"IQ/ILIJ,U,&H MaKcaf: Tanabanapra OLWKO30H OCTW 6e3njaH Ba ONMHaAMUraH

npenaparnap. TpuncuH npenapatn. TPUNCUHHWHT  aonfaHuW  XXapaéHu.

TPVNCUH ONNLL TEXHOMOTMACUHM YpraHuLLAaH nbopar.



Mabpy3a pexacu:

1. TPUNCUHOTEHHWHT (hepmeHTNap épaamMuaa daoniaHmLLn.

2. TPUMNCUHOTEHHWUHT (haonaLlysu.

3. TPUNCUH UHTMOUTOPHW KyNaLl.

4. TPUNCUH MHTMOUTOPUHN ONIMHULLIV.

5. TpUNCKH NHTMBUTOPUHWUHT BroCneundnK COPOEHTUHM ONLLL.

6. Copbums Ba fecopbums xakuaa TyLwyHva.

TpuncunH

Nyakka NpoTeonnTuK hepMeHTNap NPOPePMEHT KYPUHMLINAA OLLKO30H OCTH
6esnpgaH  KenmMb  Tywagu. Ynap:  TPWUMCUMHOTEH,  XeMOTPUMNCUHOTEH,
npokapbokcunenTngasanap A Ba B, nposnactasa. by (epmMeHTnapHUHT
(haonnawlysu ynap NOAUMENTUL 3aHXUPUHWUHT KUCMaH NpoTeonv3n 3 bepuin
HaTuxacuaa, SAbHM NPOTMM  Hasasiap (haon  MapkasuHW  Konsjab  TypraH
(DparMeHTHUHT  TUAPO/AM3M  HaTwkacuga 03 Gepagn.  bapuya 6y
NPOMePMEHTNAPHUHT (haonNallyBm XapaéHUHUHT Mapkasu 6Ynné TPUMCUHHUHE

X0cun eynuwnamp.

TpuncuHoreH
JHTeponenTnaasa —AyTokKaTains

TpuncuH



Xumotpun- | XumoTpun- | lMpokapbok- | Kapbokcunen- | lNMpoanactasa | OnacTasa

CUHOT€eH CUHNap cunenTuaa- | Tmaasanap A Ba

3anap AsaB B

Nyak npoTeoneTk NpothepMeHTNaPHUHT haonnallysu

OLLIKO30H OCTU 6e3maaH Kenno TallyBYM TPUMCUHOMEH MYaK SHTEPOKMHA3acu
€kn aTeponenTtuaasacu épgammaa aonnawiagn. byHaaH Tawkapu xocun 6ynraH
TPWUMCUH NENCUHOrNEHHN TPUMCUHIra arhnaHuwmra aytokaTaiMTuk épgam bepagu.

TPUNCUHOTEHHUHT (haoNNaLLNLL MEXaHU3MU LLIYHAAKW, TPUNCKUH MHTMGTOPK Ae6

atanyBum N — y4ykm rekcanentug OuTta nentug OGOFUHWHT  TMAPON3M
HaTwkacuja 3spkKuUH xonatra ytagn. TpuncuH 6G0WKa npodepmeHTNapUaa Xxam
nenTug 60FnapuHn y3mno, haon MepMeHTIAPHUHT XOCua Gynuwimra onné Kenaau.
HaTumkaga  XUMOTPUMCUHHWHI  y4yTa Xap xun  Typnapn, A Ba B
KapbokcunenTuaasanap Ba afactasanap tosara Kenaau.

[MpoTenHaszanap WMHrMOMTOPW, >XXymnagaH, TPUMCUH WHIMGUTOpU Tabuatga
Xyaa Kyn TapkaniraH 6ynn6, mmkpob, YCMMIMK Ba XalBOH Kabu 06beKTnapaa
yupangn.

TpuncuH narnébutopn (TW) mnmmnii manaHuwwiapia Ba OKCWUA aiMallvHyBU
6unaH GOFNMK OynNraH Kacanvknapga wuwnatunagn. Xosuvpru naitga TU ra
6ynraH Tanab (xaBOHAAH ONMHIraH) YeT a1 npenapatnapy ounaH KOHAMPUIMOKAA.

TW HUHT XOM alué 6a3acvHu YCUMANK 0ObEKTNapU XMcobura KeHramnTupumi
MYMKWH. ByHpain ycumnvknapgaH ovpn 6epagvp. begaHuHr Awmn maccacvjaH
OKCWUN KOHLIEHTpAaT/MIapy O >KapaéHuaa KOMraH 4YvMKMHAnAaH (Kurap paHr

lwrpacugaH) T onmw MymKrH. XKurap paHr wupaga T mukaopy 20-50 mr/n.




Kyinngarn nwpa 6efaHviHT »xurappadr wupacugad T nHruéeutopu onvwl
YUYH COPOEHT CMHTe3 LapouTiapy KentupuaraH. JSluraHg cugatnga TPUncuH
npenapatn MaTpuua cudarnga TeKCTUA YNKMHAWNapPUAaH GyiraH nofmamMmuaHUHT
Xap Xun hopmanapu ULIaTuaraH.

Taxkprba LaponTiapu

TW maHb6an cudatuga rynnawl nantuga ypunrad 6efa mwnatunraH. AHrm
ypunradH 6efaHn anekTp rywTt Mavganarunyga maiganad, y3yH npeccaa S
Lumpacmn axpatunmb, 10 muHyt 82 C aa ywnab, cyHrpa 6000 ain/mMvH. 15 MUHYT
LUeHTpuyra Kuamb >XurappaHr mpacu onuHagu. TW gaonnirm 1 mr np.
OKCU/IMHUHT MHIMBMpAaHraH TPUNCUHHUHE M MUKAopUaa YNau.

ApuTtmanapga okcun mukgopu Jlaypy Metoam 6unaH aHMKnaHagw.

TW HUHr Guocneunduk copbeHTr Kynmnaarmya onuHagn. KanpoH + rnytap
anbaernan + TpuncuH

Tawysun cuatmga M-6 mapkanm NOANAMUAHUHE Xap-Xun hopmanapu:

Mopowwoknu (0,14:0,25;0,50;1,0mm),

["paHynann (2x2mm), nncumoH (0,1-1,0) Ba KanpoH MaTepuany UwnatTunaau.

1. INopoLloKnn nonvaMna TeKUCTUA .

UnknuHamen 6ynraH KanpoHuu 1 kruu 2,5 n KoHu. HCI ga aputunagn. 1:6
AUETOHHWHr  cyBAM 3puTMacu 1  pifcoatura  Te3nMK  OGunaH  y3nyKcus
apanawiTMpuirad xonga Kywwinagu, BroxHep BOpOHKacufa cyswunagu, XxaBoja
KypuUTUIaamM Ba 3nakaaH yTkasunagu.

2. TawwyB4mHM (haonnaLwl.

TawyBunHn 2,5-45 M HCI45 0C wuHkybaumsa kunuHagn. WIHKy6auwms
KWNYBYYM 3puTMara HucbataH rpaHynanaHraH TalwyBYMHUHT ofupaurn 1.6
oynmwmn nosum. ®aonnawraH tawysungaH optukya HCl HU 40 % aueTOHHWUHT
CYB/N 3pUTMacK GunaH CyHrpa HermTpan xonrada cys 6unaH oBunb TallnaHaiu.

3. BUyHKUMOHaN areHTHU MoAnMKaLmMaiaL.

1 r ¢aonnawrad Tawysumra 0,5 mn 25% nv raytap anbAerManHUHE CyBIN
apuTMacuHm Kywmno pH 9,0 6ynraH 0,1 M 6opat 6ydepuaa 20 0C ga 24 coat

VHKY6aLMs KUNMHAAW.



BUYHKUMOHAN areHTHUHr OpTMKYacKM TawyBYMHM CyB OunaH OBUO
TyLIMpunagamn, TOK KOBUHAM CYB paHrcus 6ynryHua.

4. TPUNCMHHW KOBa/IEHT B6OFNaLL.

Mogungpukaumsa kunuHrad 1 r tawysumra pH 9 6ynraH 0,1 M 6opat
6ydepugarn 10-200 mr TpUncuH npenapaty Kywnnagu, y3nykcus apanawtmpmo
TypraH xo0/14a nHkKy6auua 5-6 coat on1mb 6opunagw.

BofnaHmaraH TpuncuH okcunn 5 6Gapobap 1 M NaCl sputmacu 6unaH
IOBYHAN CyBfa OKCuN OynmaryHua t0BuG Tywwupunagn. CopbeHT XaBofa
Kyputunaau sa 4 0C ga caknaHaau. buocneunuk copbeHT Tanép oynam.

Copbuuns

1 r copbeHT conmb, 40 MmN xurap paHr wmpa kyiunagn sa 4 0C aa y3nykcus
apanawTmpmb TypraH xonga MHKy6aums KunmHaam.

pH 7,5-8,0 ga copbuus makcuman 6ynaam.

0,5-0,7 M NaCl, 20-40 mM CaCl2, 10-20 % rnvuepuH KywmnraHga TW

copoumsacy owagu.

Hecopbuuns
T HWM pgecopbuma Kuavw yyyH (epMeHT-MHIMOUTOP KOMMIEKCU XOCWN
Kunrad 60fnapHu GyLIaLITUPULL 3apyp.
TN mMyxuTHUHr pH uHM HClI HuHr 20 MM nm spuTmacy  Kywimo
y3rapTvpunraHga Te3pok gecopbums 6ynaau.
LLly 6unaH 6upranukaa moyesnHa aputmacura 2 M NaCl KyLmé MyXUTHUHT
MOH Ky4m y3rapTvpunraHia gecopoums Sxwm Ketaam.

BnotuH (BUTaMuH H) Ba aBUANH KOMMNJIEKCH

Opam  opraHM3sMuHM  6MoTMHra  OGynraH  axTWEXM  acocaH  MYak
GaKTEPUANAPUHUHT YHN BMO CUHTE3 KM xmucobura KonnaHaan. KucmaH o3uk-
OBKAaT Opkann Kupagwu. opox, cos, rynkapam, Ky3uKOpUHIap, TYXyM Capufi,
Xurap Kabu 03MK-OBKaT MaxcynoTnapu 6uotuHra 6omamp. Karta ogamHUHr 1

CYTKa/IMK 61MoTKHra 6ynraH tanaébmn 150-200 mMKr aTpoduganmp.



O3mMK-0BKaT 6unaH Kennb TywraH 6MOTUH MYaK MpoTenHasanapy épgammuia
okcunnap 6unaH GofnaHraH XonatdaH 3PKUH Xonatra yTub, uyakka cypunaiu.
KoHaa 6MOTUH anbbymunH 6unaH 6GofnaHW6 TykuManapra 6opagu, Xura psa
byipakaa y TynnaHaaun. lMewo6 Ba axnat opKanu y3rapmaraH xonia opraHusMmiaH
4MKapn6 robopunagn.

Tyknmanapga 3pKnUH 6UOTUH BMOTUMHAM (hePMEHTNapPHUHI haon MapKasmpaa
ornawraH fmsMHHUHT — NH2 rypyxmy 6unaH KoBaneHT 6ofnaHagn. N 5 —
KapOOKCMOMOTUH ~ YHUHI  KO(DEPMEHT  KypuHMWKM  xucobnaHagn. BWOTUH
KO(DEPMEHTN OpraHu3M TYKUMasiapy¥ TOMOHWAAH TMAPOKapboHAT WOHMAPUHWHT
IOTUANWNMHA TabMUHIA0 6epagn. TMupysaT kapbokcunasanap (auetun-KoA -
Kapbokcunasza), nponvoHun — KoA — Kapbokcuniasanap Tapkubura Kupuo,
KapbOoKCuNIaHUL peakumsnapuba UWTnpok atagn. LUyHUHr 6unaH Gupranvkga
OMOTUH T/IIOKOHEOreHe3, éF Kucnotasap cuHTesn, Kpebc umknmga nporvoH
KNCNOTa, KOAUKNAPUHWHT OKCUA/TaHULLNHW TabMUHNAAAN.

BUOTUH TNOKOMPOTENANAPHUHT BaKUAW BYIMULL aBUAMH OWnaH cneumguk

KOMMMEKC X0CUN Kunaan. ToBYK TyXyMu OKnaa aBuanH Kyn Mukaopaa 6ynaau.

LLIYHUHT YUYyH Xam XOM TYXyM UCTEbMON KUIMHIaHAA 03UK-0BKAT GUOTUHHM
GofnaHMWN 103 Gepadu Ba YHUHI Cypunuwmn Tyxtailgun. Tabuataa LiyHOan
moanaanap 6opku, 6up-bupn 6unaH 6ofFNnaHraHda, Xyaa Mycrtaxkam 60fFnap X0Cus
kunagn. LynapgaH 6upn 6WOTMH GunaH aBmauvH (TyXymM OKcunn) oup-oupu
6unaH XXyga myctaxkam 6upukma 6Gepaan. Arap 10 18 Ta GeroHa Mosekyna
6ynm6, 6uta 6UOTUH Bynca, aBUANH YHU TOPTUG 0IMG BUPUKTUPUG Onagun, AbHU
yNapHUHI 6UpMKMLW KOoHcTaHTack 10 18 ra TeHr 6ynaaw.

Mwucon ydyyH 6up uauwga Xyga Kyn Xap-Xun monekynanap 6op. bus
OMOTUHHMHI KapOOKCMA Typyx/iapuHu ynapra ynaimmus. CyHrpa KO/OHKagaru
KapboKcua rypyxnapvHu ynapra ynainmus. CyHrpa KoMoHKagarn COPOGEHTHUHT
ycTuaaH 6apya MosekynanapHUHr t6opcak, Xap Xun Mosekynanap ynaHaaw.

JTeKnH xammacu Xap Xun 6ynraHnurm ydyyH GOfnaHuMW Ky4dn xap Xun 6ynagu.



TenagaH fecopbums KunyBun 3puTtMa (FNLEPUH, STUEHTIMKON) HO6opcak
Kydcu3 6ofnaHraHnapy onamH, Kyyim 6ofFnaHraHiapy aca oxupuaa Tywaau.

Bu3 kepaknn mogdaHu gecopbumsa KMamb axpatvmé onamms. WwHKW Tyrartray,
oXupuga aBuanHaaH 6UOTUHHK aXpaTné onamms.

Opamga OWOTMH ETULLMOBYMAMIN  aHWKNaHMaraH. Twubouin amanvértaa
xo3Mpya OWMOTMH npenapaTn uwnatuaMaraH, feKMH [epmarto3  Xxonnapuaa

Ky/inaHuwra ypuHuwnap 6ynasntu.

Casonnap
1. TpMNcuHOreH Kaincu epMeHTNap épgammnaa aonnawiagn?
2. TPUNCUHOTEHHWUHT (hao/nallyBK AeraHaa HAMaHU TyLlyHacus?.
3. TPUNCUH MHrMBUTOPY HUMa MaKcaAnapaa nwnatnnagn?

4. TPUNCUH MHTMOUTOPY HUMALAH ONNHAAN?

o1

. TPUNCUH UHTMBUTOPUMHUHT GrocnelMtnK COPOEHTUHM KaHaak 0MHAAN?
6. KaTTuk to3a1um TallyB4uu KaHaai aoninaHagmn?

7. BMohyHKUMOHaN areHT cudarmga Huva uwnatmunagm?

8. Copbums WwaponTiapy KaHaka
9

. [lecopbums y4yH HUMma vwnaTnnagm?



Apabunétnap
1. N'payeBa .M. TexHonorna gepmMeHTHbIX npenapatos M.IMuw.npom.1975.
2. Paxumos M.M. AthdrHHaa xpomaTorpagms. TawwkeHT.1993.

3. CtpoeB E.A. bruonornyeckasa xumma M., Bbif.Likona.1986.

Mabpy3a Ne 9

Magsy: buocneuumnk xpoMarorpagusaa MIMMYHONOTMK YCyNnapuHu

w

KYnnawl: cuctema, BUPYC — aHTUTENO.

Mabpysara axpaTuaraH — 2 coar.

YKuwgaH Makcan: Tanabanapra aHTUTenonap, Tamaki MO3avKack

BUPYCMapura Kapliv aHTUTenonapHu adduH Xxpomatorpadust Metogm 6GunaH



To3anall: COp6eHT Talépnall, copbumst Kuauw, Aecopbumsi KuMw Xxakuaa

TyLlyHYa 6epuL.

Mabpy3a pexxacu:

1. AHTUTENONAP.

2. Tamakym Mo3avMKacu Bupycrapura Kaplinm aHTUTenonapHu  auH
XpomaTorpapua Mmetoam 6unaH To3analu:

A) copbeHT TanépnaLl

B) copbumsa knnni

B) gecopbums knnnLw

Tabvatga Xxamma Hapca 6up-6upura Moc GYynMWM Kepak, SbHU XKYQT-
KOMMNeMeHTap. Xap o6vp éT mMoja opraHusmMra TyLwica, YHra KapLin aHTUTeNo
(Hatmboan) nwnad ymkapmnagm. OpraHn3sM UMMYH CUCTEMacK yHra Kaplum moga

nwnab unkapunagn. G, C, D, M, E nMmMmyHornobynuHnapga aHTmooan tawlKun

6ynaam.



Kaiicu opraHmsmra 6eroHa Moga TyLuca, UMMYH CUCTEMA YHIa KapLuy 6ynraH,
YHUHI (popmacura yxwaw 6ynraH aHTM604M CUHTe3 Kunagu. Y yla moadaHuT
ypab 05116, 4uMkasmb rbopunagn. beroHa Moga TYNMK UMKMO KeTMmaryHuya

NMMYHOrnabynuHnap aHTMO04AN CUHTES KiaBepaau.

Tamaku Mo3amKacu BUpycura KapLum aHTUTe01apHn uocneundmk

XpomaTtorpadus metoam bmunaH Tosanawl

X031prv nanTaa TaxMMAHUHE AHMM UIMMYH METOA/1apy PUBOXTaHULIW GUnaH
Xap Xun YCUMAMK BUpYCNapura Kapluv rKopu cudiatga TosanaHraH, cneuuduk
aHTU3apaobnap Tanab KUIMHMOKAA. By MeToanapHWUHI CEe3rMpAUIMHIA OLUMPULL

MaKcaauaa Ba 60LIKa KepaKcu3 peakLUsNapHUHT ONAVHN ONLLE YYYH

nwnaTuNaguraH aHTUTENoNap KoK fapaxaja T03a OYInLWLIKN KaTTa axaMmuaT
Kacb aTaau.

Tamakyn mosamkacu supycura (TMB) Kaplum aHTM3apfoOHM OAULW Y4YyH
KYEHNApHUMHI  KYNOK BeHacura aHTtureH 3,5,7,9,11,...48 wmr 1:1 HucbaTda
(hM3MONOTMK 3pUTMaA IPUTUANG, 1 KyH MHTEpBas 6UNaH YKON KUIMHagn. Xammacu
6ynm6 48 mr aHTureH (Bupyc) tobopunagn. OXmpru nHbekumagaH 70 KyH yTtrad
KYNOK BeHacuaaH KoH onnHaan. YHu 8-10 coat 40 0C aa ywnab typunaan, 0-2 0C
raya coBytunaan, 5-6 coataaH KeiunH LeHTpudyra KnnanHmné (6000 ainn/muH-ga 20
MWH) KOH 3/1eMeHTNapuaaH axpatunmb, KOH 3apfobu onvHagn. 3apfoOHMHT
TUTPU NKKK EKNama andgysmns Metog unaH aHnKNaHagm.

AHTUTENO Tarép bynaw.

TMB HVHT TOMaT WTaMMUHU UMMOBUIM3aLmManaLl Kyimaarnya éopaau:



Cop6eHT Tanépnatu

TMB HVHI nommuaop wtamMmy 6unaH KacannaHraH nomuaop 6aprnapugaH
BMPYC aXpatunagun. by Bupyc nonvamug rpaHynanapura 6uyHKLMOHan areHTnap
— rnyTap avansgernam éku roccunon épgammnaga 0,1 M 6opart 6ydepuga (pH 8,5) 5
0C pa 24 coat ummobunusaums KunmHagum. CopbeHTAarn 3pKUH anbherung
rypyx/iapv MOHO3TaHONaM1H 6vnaH 610KMPOBKa KUAMHAAMW.

MMOBUNN3aUMSA KWMHIaH BUpYCAa aHTUTENOMapHUHE copbuuns onTumas
LaponTnapuHn: pH Kuiimatu, Kanbumii MOHWM KOHLEHTPaUMACK, STUNEHTNKON
KOHLeHTpauuscy ypraHunagu.

Copbunsa knnuiu

12 r o6wuocneynduk copbeHtra 45 Mn (43 mr/mn okcun  6GynraH)
aHTUCbIBOPOTKa Kywmnaan. CyHr 100 mn agcop6umanosun oydep (0,05 M Tpuc-
HCI, 30 mm CaCl2, 5 % aTuneHrnnMKon) Kylmnaam Ba akpanalima coByTrnyga 2
coar apanawtmpmné TypraH xonaa MHKy6aumna KunmHaaun.

Apacopbuna 6ynmarad aHTutenonap (okcunnap) 6000 avn/muHaa 10 MUHYT
LeHTpUdyra KunnmHagm. Yykma okcun MykonryHua 4 mapra ywa 6ydgep 6unaH
IOBUNAAKN, KYLIMAraH CynepHaTaHTNap Ba HOBWAraH CYHOKAUKAAp —Tax/iun
Kypcatuwmya 1740,8 Mr okcmn caknawm mabnym 6ynan. [lemak MMMobuniaHraH
BUPYC 6unaH 6oFnaHraH aHTUTENo (OKCU) MUKAoPU 194,2 Mr 3KaH.

45 * 43 =1935mr 1935 -1740,8 = 194,2 mr

Hecopbumsa Kunuwl
Yykma TywraH rpaHynanapra pH n 11,0 éynraH 1 M KCI caknosun 0,05 M
Tpuc-NaOH 6ydepnagaH 60 mn Kywm6 aHTUTenonap gecopéums kunnHagu. 120
MUHYTAAQH CYHI apanawima (uibTpraHagy Ba CynepHaTaHTAa OKCUN MUKAOPW
ynyaHagn. Auanns knnuHagn. CyHrpa aHTUTENoNM 3puTma 2 Mr ik amnynanapra
COMMHaAW Ba My3naTuaraH xonga cakiaHagu.

KynnaHunraH peareHTap



Tpuc (BeHrpus), nonuatuneHrnukons (®PI), 6aktoarap (CLUA), KCI,
CaCl2, NaCl, NaOH, cupka Ba Xiopug Kucnotanap, aueTtoH, 3TWUIEHTINKOS,
MOHO3TaHO/TaMMH.

MoHo3TaHOIaMMH UWINalgaH ONavH xaaanaau. Monnamug rpaHynanapu
nabopaTopus LWapouTaa TEKCTUA YMKUHAMNapugaH onuHagw. [ paHynanapHuUHT
ontuman ynyamnapun 140-250 mkm. LUy copbeHTga 1 r copbeHTra 47,0 mr TMB

HWUHI NOMWAOP LUTaMMK FyTap anbAernan épaamvaa KoBaneHT 60FnaHraH.

Copbuus wapontnapm

pH 7,0 ga makcuman copoumsa ketagm (1 r copbeHTra 28 mr aHTUTENO). pH >
7,0 Ba pH < 7,0 pga copbumsa émoH KeTagu. pH > 9 ga 6ofnaHraH okcunap
NMMYHO/IOTVK (PaonIMKKa ara 6ynvanau.

pH = 7,0 ga copbumsa BakTMAa UMMOOGUAM3AUMA KWIWHIFaH BUPYC 6unaH
cneunguk aHTUTENONap GOFNaHaaW.

5 % M 3TUNEHIIMKON KylnaraHga CyMmap OKCUIHUHT COpOUMsACU Kawm,
AHTUTENOHUHT copbumacK tokopu 6ynagn. 5 % [faH HKOPW KOHLUEHTpauuaimn
STUNEHTIMKON KYLUMACA, CYMMap OKCW/IHUHI cOpoumMsic owmnb, aHTUTEIOHMKM
nacasamu.

10-30 MM CaCl2 Ba 5 % 3TUNEeHI KON Kabu KylumMmyanap aHTUTeN0NapHUHT
nuraHg unaH 60fFNaHMLWNHK OLIMPaaN.

Jecopbumsa waponTum

NMMOGUNM3aUMS  KWIMHIaH — BUMPYCAAH aHTUTEeNonapHu  Aecopbuuscu
3pUTMaHMHT MOH Kyun Ba pH wra 6ofnmk. 1,0-1,5 M KCI kywwnraHga 1 r
copbeHTaaH 5,4-7,0 Mr aHTUTeNo Tywagn.

pH 10,5 pa 15 % NaCl kywwnca, 1 r copbeHTaar — 7,8 mr

pH 10,5 ga makcuman pgecopbums 6ynuwim yyyH 30 MUHYT Ketagu. 120

MUHYT/a 3ca copbeHTAaH aHTMUTeNno 6yTyHnain gecopbuus 6ynaau.

Casonnap

1. AHTUTesNo (aHTMBOAN) HUMA AEHTaHN?



2. OpraHv3am MMYH C1CTEMacK xakuaa HUMaHu 6runacus?

3. Tamaky Mmo3avKacu BMpycrapura KapLum aHTUTeNo KaHgan onnHagmn?
4. CopbeHT KaHaal TainépnaHaam?

5. Copbuuns 60pPULLNHMHT LLIAPONTNapK KaHaKa?

6. KaHgain gecopbums kunnHagn?

Apabunétnap
1. EnnHoB M.O. OcHoBbl 6uoTexHonornm CaHkT-IMetepbypr, Hayka, 1995.

2. CaccoH A. bruotexHonorua. CeepLueHusa 1 Hagexabl. Mocksa, Mup, 1987.

Mabpy3a Ne 10

MaB3y: ®epMeHTNapHUHT 0MHULWK. [encuH NpenapaTiapuHA OMNLL
TEXHONOT UK »KapaeHNapw.

Mabpysara axpaTuaraH — 2 coar.

YKuwagaH makcafa: depMmeHTnap akTueauusicu, epmMeHTnap onuLaa
GUOTEXHONOTUAHM KyNnall, NencuH ONWLL YYyH XOM allé Tailépnall, nercuH

npenapaTnapyHn ONINLL TEXHOMOMMK YKapaeHnapy Xakuaa TyLlyHYa 6epuLL.



Matbpysa pexacu:

1. ®depmeHTNap akTUBaUMACK. [encnHOreH akTuBaUnACK.
2. PepMeHT onnwaa 61MOTEXHOMOMUAHN Ky iaLw.

3. MNencuH apaTnw y4yH XOM aLué Tarépnatw.

4. MNencMHHN ONIMHULLIN.

5. NencrHHM onuLL TEXHOIOMUK YKapaeH CXemach.

Xo3vprn BakTaa (epmeHT npenapatnapura 6ynraH Tanab KydariMokaa.
depMeHT npenapatnapuHi GupruHa TMOOMETAA OWMP Hevya Makcadnap Y4yyH
Kynnaw MyMKWUH. Arap MerncuHHW onaguraH Gyncak, y Xam WUPUHIIN sipanapHu

naBonaiuaa, hepmMeHT eTULLMOBUNAMTAAA Ba XUPYPIVK aManETaa KynnaHmnaau.

PepMeHTNApP aKTUBaLUACK

depMeHTNap HOakTMB hopMacufaH akTUB xofatura yTuwmga KaTaimTuk
TabCUp 3TYBYUM OGMPOP (hepMeHT €KW BOAOPOA MOHMM Epaamuaa akTvBnaHau.
ByHAaH TallKapy XMMOTPUMNCUHOTEH Ba NPOKapboKcuUnenT1aasa TPUNCUH GunaH,

TPUMCUHOTEH TPUMNCUH KN 3HTEPOKUHA3a éppamMmia aonnaHagn. MNencnHoOreHH



(haoNNALUTUPULLIHUHT - MYXUM  XYCYCUSTU LWIyHAaH unbopaTku, Oy aKTuBauus
XapaéHu (epMeHT épJaMmmaa amanra OowMpunagM Ba akTuMBauus >kapaéHuia
(DEPMEHT X0CWN KUNHaaMW.

depMeHTNIapHN HOAKTMB (hopMagaH akTUB (popmara yTuiimaa Ba akTueauus
MeXaHM3MUHM  aHMKNawga qepMeHTnap ¢aon MapKasUHWHE  TY3uUnuMWKn  Ba

Tabuatmra Myxmum sbTMo0p bepuLL Kepak.

[MencrHOreH akTMBaUMACHK

[MencuHoreH Ba nencuH HOPTPOH onmMMKM Ba 6GOLWIKA ONMMMAP TOMOHWMAaH
KpUCTa/IN X0ng4a ONvHraH Ba Oy aBTOp/iap YNapHUHI MOJeKy/sa MaccacuHu
aHuKnawraH. [lencuMHOreHHMHr Monekynap maccacu - 42500, nencuHHU
mMonekynap maccacu aca 34500. IMencuH uwwkop Tabuatnn okemn 6ynm6, pH — 1
6ynraHga xaMm MaH(uin noHnap 6unaH 3apsagnaHraH 6ynagn. byHaa NencUHHUHE
N309M1EKTPUK HykTacu pH - 3,7 atpompga Oynagm opatga  MNEncUHOreH
aKTUBaumacuaa MonekynaHuHr 6GewigaH 6up KucMm 6ynuMHagyM Baw y 6Gynak

acocuin xapakrepra ara 6ynaau.

[MencuHoreH  aKkTUBAUMACUHMHI  KMHETMKAcu  XeppuoTT  TOMOHMAAH
ypraHunirad.  TlencuMHOreH  akTUBAUMACU — 3PUTMAHWUHT  ULIKOpNaHWLWMAaH
bownaHagn  (MencuMHOreH  akTUBAUMACK  3PUTMaHUHI  ULLIKOP/JaHULWIMAAH
6ownaHagn). pH — 5 gaH nact 6ynmaraHfa y ayToKaTa/MTUK Xonda y3rapaiu.

AKTMBaLUS apaéHu Kyrmaarn TeHrnama 6yrvya 6opagm:



YKapaéH pH — 2 aa toKopu Te3NnKKa ara 6ynaaw.

TuTpnaw HaTmKacu LWyHN KypcaTagukuy, nencuHoreHgaH monekynacuga 9 ta
nentTuann 6ofnap 6ynraH ¢aon nencuH yaunuwm pyn éepagn. byHga pH — 5,4
[aH KKopy 6ynraHaa, katta 6ynmaraH anoxuaa nentuanap — NencuH MHrMoemnTopu
nerncuHra GuprKKaH xonaa konaau. by xonga »kapaéH ayToKaTa/IMTUKINK HAMOEH
KUnMHMangn. pH kypcatkmum 6upMyHYa KUYMK 6ynraH xonnapia (pemMeHT —
NHIMOUTOP KOMIMIEKCUHWN KailTa AuccoumauusnaHuiim pym bepagn. ®epmeHT Ba
UHIMOUTOPHUHT  opacuparn Ywey Tabcupnawys LUroTy KOHyHM 6yiunua
aHuKnaHaan. TlencUHHUHr  To3a OynMaraH npenaparnapuga  WHrneumTop
KaTHawagn. XeppuoT MeerncuHn To3alaHraH Ba MencuH MHrMbUToOprMHN KPUCTaIN
KYpUHULIAArM MOLAACUMHW onraH. byHaaH Tawkapy MencuH Ba WHrMouTop
ypTacuaaru y3apo TEHITIMKHU YPraHmo YMKKaH.

[MencuvHOreH akTMBaLMACK >XapaéHupa uHrnéutopnap 6wnaH 6up kKartopga
Monekynap maccacu yptada 1000 ra TeHr 6ynraH yptada 10 Ta He/Tpan nentua
Xam xocun éynaau.

CaHrep ycynu LWYyHW KypcaTafukn, WHTMOWUTOPHUHI MOJMEKYNIAp Maccacu
3100 ra TeHr Ba YHWHI MOMeKynacu OuTa apreHuH KonguFn, 6uta TUPO3WH
KONAUFN Ba TYpTTa NM3NH KONAWFUAAH Ty3unraH. byHaaH Tawkapu WLWKOpWi
rypyxiap UKKuTa acnaparMH Ba UKKUTa rNyTaMUH KUCMOTaNIaPUHUHT KOMAUFUHN
caknangn.

AMUHOKMUCNOTaslap  GOFM  TaxInan  WYHW  KypcaTaguMku, MencuH Ba
nerncuHoreH MOJIEKynanapm outa nenTtng 3aHXnpuaaH néopar.
Kapbokcunnentuaasa épaamuaarn xapaéH nonunentug saHxupuaarn C-60fuHM
aMVHOKMCNOTaNap KeTMa-KeT/IMIM Xap MKana OKCuaga xam 6up Xun aKaHIUIMHK
KypcatraH 3au. LLYHWHT y4yH Hazapuid >KuxataaH nercuHra uta sroHa nentug,
OOFUHW TUAPONN3 KUAULL YN GunaH YT MymMKuH. Korad 8 Ta nentug 60fu
rMaponv3gaH onanH KM rMaponu3gaH KenmvH ysuauwm HoMabnym. Ly Hapca
Mab/lyMKM, NENCUH KeMUHIM MaxCyNoTNapHN rMapom3natin MyMKuH. by xapaéH
yuyH ypTtaya pH kypcatknum 3,5 atpodmpa 6ynagu. MencuHoreHgaH MencuH

X0CU BYNLLIN Kyrmnaarn KypuHuwga 6opum MyMKWH:



nercuH

MencuHOreH —  MENcWMH KOMMNJIEKC NencuH — MHrnomTop + 5 Ta nenTtug

pH<5,4
Komnnekc nencnH — UHrMbuTop —  MecuH MHrmomrtop +
pH>5,4

NnerncunH

NHrnébutop - 4 Tanentug
depMeHT onmLaa 6MOTEXHONOMUSHW KynaLu

Xa€T Typ/m Xun mypakkadb KUMEBUIA peakumanapiaH néopat 6ynv6, ynapaa
y3ura Xoc (hepMeHTNap MWTUPOK 3Tagu Ba TUPMK  OpraHusMnapga
(hepMeHTNapPHUHI Y3rapuinga Xuagnin n3 kongmpaan. bowka TomMoHgaH 0nm6
KaparaHia, (epmeHTnap Kartanusatopnap 6ynu6, (M3NMK Ba KUMEBMA COXxa
BaKUNapu AMKKATUHKW Y3ura TopTagn. AMMO GMOTEXHONOIMS acpyi PUBOXKIAHWLLIN
6vnaH epmeHTNap apmaLeBTUKa Ba 03MK-OBKAT caHoaTuaa Tobopa Kynpok
KYNnaHuIMoKaa

BUOTEXHONMOTUSHUHI KECKMH PUBOX/aHMLLN Y30KKa 60pYyBUN pexxanap Ty3uL
UMKOHWHWN 6epafn. YHUHI Nporpeccust sibHU puBOXM PaH-TEXHUKAHWHT 6OLLKa
mMaTepuan-TeXHUK TabMUHMaWIra 3xTUEX ce3aguraH coxanapura KaparaHga
KyNnanpok, YyHKn 6y coxala ax6opoT ONULL Ba Kepaknn Maxcynotra ara 6ynuu
MYMKWUHANTA aHWKPOK, LWYHWHI Y4yH Tanabanapra 6MoTexHonorns ycynm una
3apyp MaxcynoTniap oL Kynampokamp.

BroTexHONoOrMK ycynaa nerncuH (epMeHTUHW akpaTnb onuw Kynuarnya
0/11M6 6opunagm:

[MencuH OLUKO30H LUMPACUHUHI acocuid NpoTeonuTuK epmeHTn. Y 1930
mnga HOPTPOH TOMOHWMAAH MNEMNCUHHMHE KpUCTanl Xonatugarn moagacu

ONIMHaAN.



MencuHHN Mmonekynsap maccack 35000 atpodmaa N303M1eKTPUK HyKTacK pH=1
atpogmaa Oynagn. lencuHaa [AMKapOb0OH amMuHOKUcNoTanap Ba (OctoCcepuH
KonauFn ydparian. MencuHHUHT Monekynacu 340 ra SiKMH aMuUHOKUcoTanap
KONAVKIAPVHN SIKKa 3aHXUPUHK caknaingn. daon mapkasv Kapbokcua rpynnaHu
Y3 uunra onagn, KauCMKM 3MOKCKM €KW AMa3orpynnaHn cakniaraH ysura Xoc
NHrMouTopnapHn 6owwkapaan. llencnH nenctatuH 6GunaH WHrMbuTopnaHagw.
MencuH monekynacuga 3 ta Aucynbpua Kynpmukyacu MaBxyd.

pH = 5,5 ga nencuH 6up MyH4a 6apkapop. Kucnotanm mMyxmurtaa aca nerncuH
yypanon. pH=6 Ba pH 6 pgaH lokopu OynraHga asca NencuH XXyga Tes
NHaKTuBaumara ydpaingu. MNentugnap Ba OKCWanap ruaponvsnga Karaamsartop
Oynagam Ba OBKAT xasm OynuLL XapaéHuaa UWTUPOK aTaaun. Mentug anokanapuja
y3ura Xoc Xxed OynmaraHga 6uta rugpood amMUHOKMCIOTa KypuHMLIKAa
noganaHaamn. MNencuH okcUNNapHU nenTugnaprada ruaponusnangn. Mmaponms
MaxcynoTnapy numaa aMmmHoOK1CNOTanap Xam yupanau.

[MencuMHHN HOaKTUB (popmacy nerncuHoreH 6ynno, oWKO30H KOBKFN XyXKaipa
lwmpacugaH axpatmb onuHraH. YHra HCI Tabcup aTTupunraHga nencuHra
annaHagn. ®aonnaHUW KapaéHW ayToOKaTO/MMTUK Tap3ga Yytaan. byHaa
MErnCUHOreHHW MOJeKynacu asoT/iM KUCMU YMyMUIA Monekynsp Maccacu 8000
aTpodmpaa 6ynraH 6up Heya nenTugnap 6unaH ysaau.

[MencnH OWKO30H WWNNNK KasaTuUHU 20 % N cnupT éKu CyBAN 3puTMaja
KpuUcTainn3aumsacmaaH CYHHrM aBTONIM3ATHW Ty3nawl Wynu 6unaH onvHagw.

Na6opaTtopus WapoUTIAa TO3a NMENCUH aHWMOH asMaLLyBU LIENH0M03aAaH



Xpomarorpausa  KunMw - 6unaH  onMHagu.  TlencuH  onuwiaa  YHUHT
aKTUBMIUITUHM  aHMKawWwga TypaM OKCWA  cybeTpatnapn  GUWKFUTULW  YCynu
KynaHunagw.

By bepMeHT 031K-0BKAT caHoaTuAa MYLUTHW KaiTa ULLaLl Ba YHN cudaTHmn
OLWMPULL YYYH mwnatunagn. byHaaH Tawkapy KUAManapHU OKapTUPWULL YYyH
K1P FOBMLL MOPOLLOK/Iapy nwwnab ymMkpLba Kylwmmya Tapsga KyaiaHunagu.

XUpypruk aManvétga y MWUPUMHIAW ApanapHA Ba YaraH TyKuMaiapHu
AaBonawia KynnaHunagn. by ycyn WApUHIAW spanapgarn ynraH TyKumanapHu
OKCUNMapHX (hepMeHTATMB Mapyanawira acocnaHraH. MeavmuuHaga nencuH
(hepMEHT eTULLMOBUMNNT A KYNNaHWNaam

[MencrMH 4yyka OLUIKO30HW KOoOWFuaaH €KUM HOaKTUB hopmaga OynraH éu
KOpPamos OLLUKO30HWAAH, SbHWN OLLIKO30H KOOGUFMAAH SXWK axkpannb yvkaaun. by
npogepmeHt HCI Tabcupunaa aktvenaHaau.

[MencuH axpaTuil y4yH XoM aLué Taépnatl

depmeHTNap ONMWIAA  YNAPHUHT  MaHb6anapu  YCUMIMK, XaBOH  Ba
MUKPOOPraHU3MAaPHUHT TYPU KUCMW XU3MAT Kunagu.

YoMk - hepMeHTnapu  YCUMAMKHUHT  YPYFW, MeBacM Ba  6ab3u
XyXavipanapgaH axpatué onvMHaan. Ynap OMpMyHYa KWUCKA aKTUB/IMKKA 3ra
6ynnb, Mablym MUKAOPAA KyNnaHwnagu. YnapdaH KOBYH —AapaxTuiaH
ONMHaaUraH — PUUUHHN MUCON KANLL MYMKWH.

TexHUK MuKpobuonorvaga MukpobnapfaH OnnHaguraH gepmMeHTIapHM
nwnab uYnMKapuwl Ba Kynnawl KeHr MMKEcaa mynra KynnnMokaa. YnapgaH 6oLika
KYpUH/LLZAr MUKPOOPraHvM3Mnap Ba YynapHW cenekuusinawl xamga Kepakiu
(hepMEHTHM BMP MyHYa MUKAOPAA ONULL MYMKUH. MUKpoopraHusmiap gepMeHTu
(hepmeHTaums MYyXUTUOAQH — EHTMN  akpanyBuW,  SbHU KynbTypaja
KOHLUEHTpaumanaHaguraH Xyx>kapanapra anokagop. KynbTypanawl y4yH XOM allé
6eroHa Mukpodginopa 6unaH UHNocNaHMac/IUIN YYyH CTepUn xonatnapia TaBcus

aTUnaau.



XaBOH OpraHu3MugaH OnuHaguraH (epmeHTaTMB npenapartiap uwnab
UMKapULL YYYH eTyK, COF/IOM Ba HOPMasl PUBOX/1aHraH XarBOH/IAPHUHI Ge3napu
XOM alWé maHban 6yna onagn. XOM al€HUHT MMUKpPOoopraHu3mniap Ba 6OLLKa
OMW/INAaPHUHT  Tabcupuaa 6apkapopamMrn Kam 6GynraHnMrn cababnm  XxavBOH
cyniunraHgaH KemnH 6e3Hn Tezfa KaiTa mwniall K 3yaInuK 6unaH KoHcepsaums
KUINLL Kepak.

OLWKO30H OCTU 0e3MHM KOHCepBaumMs KWL YYYH SAbHU Oy3unuwigaH
caknawHuHr acocuin yeynm -30 0 + - 60 0C xapopaTa Te3 My3/ioB4YM LKagnapia
5-6 coat gasommnga mysnatmwigmp. MysnatunraH xom awé — 150 + - 18 0C pa Ba
HMcbuin Hamnmrm 90 + 95 % 6ynraH wapouTaa 6 ol JaBOMMAA CakKMaHULLN
MYMKMH.

Bab3n Xxonnapga 6e3HV CyB O6unaH 4ekKcu3 apanallyBuuM Ba OUMP BaKTHUHT
y3uaa pepMeHTNapra 3apap/iv Tabcump 3aTMalnauraH opraHuK apuTyBYMnap GunaH
CyBM uYukapunagn. byHpain makcagnapia KynvHya aueToH €KW 3TUA cnuptuiaH
(hovifanaHunagu.

depMeHTNApHN MyBapdakMATAN aXKPaTUO ONIMLL YUYH Kepakan maTepuasiHu
Tapkuounga wHaMBMAyan (epMeHTNap Cak/IoBYM CybxyxKailpa Ty3unmanapu
(MMKpocomanap, MWUTOXOHAPMS, $AP0) rada napyanaHryHya >yga KuAUnMK
6ynaknapra MavganaHagnM. HAHrM  XOM alléHW KailTa uvwniaw  xosnnapia
KniManarmyga ManganaHraH Martepuan 3uudniaHagn €Ky HKOpW Te3MKaa Kym
GrnaH MLWKanaHMG romoreH (bup xun macca) xonatura KenTupunagm, Mysnatuil B
Ba AXHW 3pUTULL YN BunaH nwnos Gepunagu.

MyB3natunraH Oe3HWHI MainjanaHuwy BONYOK Ba KyTTepfa amanra
ownpunne, 6yHaa MainganaHuw gapaxacu BOTMOKHUHI TELUMKNAPUHUHE AMaMeTp
MBa ManfanaHull YYyH KeTraH BakT Opkain 6owkapunagn. TewwmnKnapHUHT
anametpy 1,5+2,0 mm 6ynmb, 5 dakvka daBomuia KyTTepda MarganaHraHpga
MUKIOPWIA 3KCTPaKUMSA KUINLL YUyH SAPOAM OKCUA Tabmatnm usnonornk haorn
6uononMMepnapHN XoM alé cugatnga ONnW UMKOHMATU Bynagn. Xyxkanpa
HO3MK Ty3u/Manapra axpartuil roMoreHn3aTop, WyHWHIAeK Mab/lyM KyBBaTra ara

6ynraH yapTpaToByLL épaamuia aMmanra ownpunanu.



AMCYyCKM  yNbTPaToOBYLWINN  yCny6 WUCTUKOONIM  OynuwimMra  kKapamaw,
annapaTHUHI KOKOPU Hapxnapaa 6ynuuwmn cababnu uwnad yunkapuwaa HucobartaH
Xyaa Kam KynnaHunaiu.

XOM alEHVHr MaiganallHUHI caMapaan ycnybnapugaH o6upu MUKPOATOM
YCYNuaup. BYHUHT y4yH My3naTuiraH OWKO30H OCTW 6e3n Maxcyc KypunmManap
éppammnga kanuHaurm 0,1 Mm Ba y3yHamrn 1 cm rada 6ynraH 6ynaknaprada
Kecunagu. by ycny6 sKCTpakUMAHWUHE TE3NNIW Ba TYNIMKIUTMHW TabMUHIANAN Ba
KeMVMHYa/IMK  UeHTpudyranaHraHga OLWKO30H OCTU  6e3n  KonauknapuiaH
3KCTPaKTHU aXKPaTno ONIMLLIHM eHruAnawTupaau.

XOM alwéHn ncTasiraH Japaxkaga manganawHuHr AHa 6up mysBaddakmaTv
euynmm yHu C.M.bapatues Ba B.MM.Ky3HeLoB KOHCTpYKLUMsSnapn 6yinnya malumHana
KaMTa wuwnaw xucobnaHaan. byHgain ManWganallHUHT - TabCup  MOXUATU
Kyimgarnya 6ynuo, y paHganaingumrad malivHanapfaH ysnawtupuiarad Ba LyHra
acocnaHraHky, 6yHga MysnatuiaraH 6e3 nuyoknap épgamuga omvp gakukaga oup
Heya MUHI ailnaHuLra ara 6ynradH Te3nukaarn 6apabaHra ysatunagn. Ywey ycyn
XOM alléHW HatakaT ucTanraH Aapaxaga Mailganaiwl, 6anku 6e3gaH KOOUFUHM
axpartiwra xamMm WMKOH 6epagn. byHaa qepMeHTNapHU 3SKCTpakuma Kuauwl
Te3nUrn  ogamin ycnybga mavganawra HucbataH 1,5-2 6apobap MaiganaHuL
TYynuknurn - aca 10-20 ra  owaan. PepMeHT npenapaTiapuHUHE - UWab
UMKAPULLHUHT TEXHOMOMMK YXapaéHNapuHN acocuii 60CKNYM XallBOH XOM alLECUHM
MOidaH axpaTuw xucobnaHaan. ALETOHIN KYKYH ycnyou xam Y3 axaMUsaTUHM
nykoTmaraH ycnybnapgaH 6ynnb, 6yHaa manganaHraH 6e3 yHua KaTTta 6ynimaraH
MUKOOPAA aueToHa 3XTUETKOP/UK 6unaH apanawtmpunagn Ba -5 + - 10 0 nm
xapopartja apanawTpryam 6ynraH peaktopra Kynvmnagu. TUHAUPUATaHAaH CyHT
CYHOK/IMK CU(POHAHAAN Ba aUETOHHUHT AHTM MUKLOPU Kyhunagn. SpUTYBUUHM
anMawTvpuw  3-4  Mapta amanra owwupwunagn.  TuHaupunradH — aueToH
cuoHNaHraHaaH CyHr XOM allé ruapaenuK npeccga cukunagn Ba 2-3 CM
KUIMHIMKLA XOHa  xapopaTu  xasocupa Kyputunagun. KyputunraH — 6e3
MaliganaHaam Ba unak mato (1 cm 2 gak 400-600 Tewwmknapy 6ynraH) aa anaHagu

Ba yn4oBsu 1,5 MM aaH nnpuk 6ynaknap ofvHaau.



MaTepuasiH1 3KCTPaKLUMSA KAMNLL YHYH XOM aléHN 3KCTPaKLMA KUnLW yCynn
TEXHO/IOTUK LMK/ KapaéHuaa HKopU Aapaxaja To3alaHraH Ba akparturaH
(hbepMEHT  MUKLOPUHM ONULL  MMKOHMATUHM Gepuiun  Kepak. BbyHga acocuit
9bTUOOPHM  (hepMeHTaTMB  (PAO/IIMKHU  UYKOTUAULWIK  OGUnaH  OOFNIMK  OKCWJI
[EeHATYPaLUACUHUHT ONAUHM ONYBYM MYXUT ApaTuLLIra KapaTuil Kepak.

depmeHTaTUB MOALaNap 3KCTpakumanaw xycycuatura kapab 3 rypyxra
OynuHaan. BUpnHUM rypyx CyB-Ty3/IM Ba KUC/oTaga apuiguraH xamga nact pH
myxputga (1,0-2,0) 6apkapop OKcua MogganapHu oupnawtmpagn. VIKKMHYK
rypyxra mmpuk CyB-KUCNOTanX 3pyBUMga SpUALUTaH, IEKUH KY4YCU3 KUCNIOTa/Iun
Bap H (4,0-8,0) nwkopuii myxuTaa 6apkapop 6ynraH mogganap Kapagu. YumHuu
rypyxra aca KOHUeHTpMaHraH OpraHnk aputyeumnnap (3Tua Ba MeTUI CnvpTiapw,
aueToH, rauuepuH, OyTunauetat Ba Oowkanap) fAa MUKLOPWIA 3KCTpakums
KUNMHaguraH moaganap Kupagu.

OLUKO30H WMWK KaBaTUHUHI hepMeHTaTMB npenapat/iapu

YyuKa OLUKO30OHUHWHI LUWAINK KaBaTUAaH MerncuH — pepsinum Ba aumanH —
nerncuH Asidin — pepsinum onuHagn. T Ba 60LLKa YA XalBOHNAPUHW ENFOHAaH
OBKaTMaHTMPULL yCynn 6unaH OLWKO30H (DUCTYNacu OpKasv TabuMil OLLKO30H
Lumpacy Succus gastricus naturalis onnHaaw.

Kypcatné ytunraH npenapariap oBKaT Xasm KAAUWN O6y3ynraHaa, OLKO30H
6e3napn  (HAOMATUHUMHI  eTULUMOBYMAUTMAAR, AMCMencuanapga, runo — Ba
anauuanu ractpuTiapaa uwnatunagu.

MenCUHHUHT ONIMHNLLIN

Uyuka OWKO30OHWHWHI WWAIMK Ba LWWIAMK OCTU  KaBaTu  BoLuKa
TYKAManapgaH axpatnnmnb, uavk cyefa loBuUAMG, MainpanaHaan Ba 18 coar
AaBoMua apanawTMpunné TypwunaraH xonga Xxnopug KucnotaHuHr 0,5 % nu
apUTMacu amasinaHraH éxkm apgop navwaa 3KCTpakuma KuamHagu. MonoTHu
opKanu cypmb TMHANMPWG ONWULL YN OPKaIM TOPTUO ONnHaaW, 6eH3NH 6unaH éfu
axpaTtunagm Ba KyrK aKCTPaKT XOCW/1 6YNryH4a Bakyym octuaa 6yFnatunaau.

OnuHraH npenapar OK &KW CapfFuLll paHrv KyKyH 6ynu6, rurpockon, cys

GUNaH Xm1pa Ky4cus KAcnoTanm apuTma xocun kunagu. KOkopu cudatnm



npenapaTHX ONULL YYYH Auanus, Ty3naHTuMpuw éku agcopbums épgammga
9KCTPaKTHU EFCU3NAHTUPMLL NYNIM BMnaH KyLumMMYya To3anall YTKasuiaau.

Ovann3 oknb TypraH CyB MLUTUMPOKMAA MENCUHHWHE Koarynaumscurada
[aBOM 3TTUPUNNG, KEWWH WuFunagn, cnvmpt xamga agup 6unaH toBuiagn Ba
xaBofa Kyputunagu.

MenCUHHN YYKTUPULL YYYH EFCM3NAHTUPUIraH 3KCTPaKTra HaTpuin Xnopug
€KM aMMOHWIA cynbat KyLmw 6unaH amanra owmpunagn. Xocun 6ynraH Yykma

CnupT, aup GrunaH rBMUNALM Ba KypUTUIALN.



ApacopbumoH ycny6  6yiuua 3ca MOWAM aXpaTuiaraH CyBW 3KCTPaKT
NencUHHN afcopoumnanoBun  (ochop+KUCAOTaIN  KayMil  KylunaraH ammumak
apuTMacy 6unaH uwKopnaHagn. Yykva HyTy uUnbTp épaammnia axpaTunmne, cys
OvnaH HOBMMAAM Ba LWaBen Kucnotacu  GunaH KanWta MwiaHuo  KanbLmi
MOHNapuiaH To3anaHagn. JpuTMmagaH oOfiMHraH nencuH pH 2,4-2,6 6ynraH
MyXUTAa CNUpT — 3dmp apanawimaciy, agup KeTMa KeTanrnga toBunagn Ba xaBoga
KypuTUnaam.

ToszanaHraH NencuH CyT KaHaM bunaH apanawTmpunagn. TOBYK TYXYMUHUHT
OKCU/IMHM Xa3M Kunuwunra Kapab ctaHgaptnaHagn (F® 1X ct. 368). KykyH xonga
ynkapunagn. Caknall 6aHkanapga Maxkamnab 6epkutuaraH xonaa, cankuH (1-15

0) fa épyFnuK TylIMainamMraH xonia amanra owmpunaaun.

CaBonnap
1. ®depmeHTNAp KaHan Makcaanapia KynnaHunagm?
2. PepmeHTNap aKTMBaLMACK KaHAai >kapaéH Ba HMMa épfaMuaa o3 bepaan?.
3. MNencuHoreH akTueaumscuia HUMa pyin bepaan?.
4. Huma cababfaH oxupru nWunnapga pepMeHT npenapatiapyMHu onunwaa
OMOTEXHONOINA KYNnaHUIMOKAA?

5. MNencuH (hepMeHTN KalicK coxanapaa KynnaHunaam?



6. MNencvH onvWw y4yyH XOM awé Kacu 00beKTAaH O/IMHaAM Ba Y KaHpau
TainépnaHagn?

7. MencuH onnLw TEXHOMNOT VK XapaéHn kaHaan opaan?

Apabuétnap
1. Tpauésa W.M. TexHonorna MepmMeHTHbIX npenapatoB. MocCKBa:
Muw,.npom. , 1975.
2. Moconos B.B. lNpoTteonnTtuyeckne hepmeHTsl M.:Hayka, 1971.

Mabpy3a Ne 11

MaB3y: ®epMeHTNapHUHT ouw. MaHKpeaT!H Ba TPUMCKH O/NLL

TEXHONOT VK »KapaeHNapw.

Mabpysara axpaTuaraH — 2 coar.



YKuLwaaH makcan: MpoteonnTik hepMeHTaap, ynapHUHE cyGeTpatiapy,
TaBCU(M, TabCUp MexaHW3MMapW, MUKpobnapgaH Ba XaiBOH XOM allécuiaH

TPUMNCUH Ba

Mabpy3a pexxacu:

1. Tlpoteonntnk  epmeHTnap. [llpoTenMHasanapra TabCuMp  3TYBYM
cybcTparnap.

2. NpoTeonnTunk hepmeHTNAP TaBCU(KM Ba YNAPHUHT TabCUP MEXaHU3MIapu.

3. MwukpobnapgaH npoOTeO/IMTUK  (hepMEHTNapHM  ONULW  TeXHOJOrMK
YXapaeHnapw.

4. XalBOH XOM allécuiaH MpPOoTeo/MTUK (PEPMEHTNAPHU 0N TEXHOMOTVK
XapaéHnapu.

5. MaHKpeaTVH PepMeHTUHN ONNLL TEXHONIOTUACH.

6. TPUNCUH (hepMEHTMHU ONNLL TEXHOMOTUACH.

[MpoTeonUTUK Npenapatniap

MpoTenHasa Tabeup 3TyBUYM Cy6CTpaTIap



[MpoTeonnTMK pepMeHTNapra Tabcup 3TYBYUM acocuin cybcTpar — Oy OKcun
moAadanapamp. Ynapra (oaanii okemnnap) akat aMUHOKMUCNOTanapaaH Ty3unraH
NPOTEMHNAp Ba Tapkubura OKCu/ TabuaTnv MofeKynanapfaH TallKapu OKCWII
6ynmaraH (yrnesognap, BUTaMUHMap, éFnap Ba 60LIKanap) Monekynanap Xunura
KMPYBYM MypaKkab OKcuniap xam Teruwwnn. by mypakkab mogganap — nentugnap
aennnagn. YnapHUHr 6apyacu OKOPW MOMEKYnsp maccara ara 6ynm6, mypakkab
TY3UNraHgmp.

Okcun  Tabumatim  moppanap Tabwatga Gapya  TUPWUK  OpraHusmsiap
Xy>aipaslapMHUHI aCOCUHW TalLKWN 3TUG, XallBOH Ba MMKPOOPraHusMiap moga
aNMalLIMHYBMa KaTTa XMMos BasuacrHm baxkapaam.

Okcunnapga acocuin 6y6oupnuk 6ynmé a-aMmMHoOKUCIOTanap XnusmMar Kunaau.
Ynap 6up-oupun 6unaH nentng 6ofnap opkanm 6ofnaHraHanp. OKCKMN MONeKynacu
Tysumwmga 20 Ta Xap Xui aMUHOKMCNOTanap WWTUPOK aTtagu. Okcun Ba
nenTuanap Tapkmoura KMpyBUM aMUHOKMCNOTANap Xap Xu/ peakumoH rypyxnap

(kncnotanu, acocnu, Cynbhoruapwn, OKCK rypyxiap) Tytagmnap.

LLly rypyxnapHVUHT 60pAnry Ba YNapHUHT NEeNTW 3aHXMpuraa Xonawmimra
Kapab OKCUNnap CyB aHWOHNapwW, KaTuoHnapy 6unaH Tabcupnawagn. Okcunga

16% rava a3oT 6ynagun. OcbopH 1924 innga okCUnNapHM apyBYaHNUrn 6yinnya 4

Ta rypyxra éynagu:



1. anbOyMMHNAP — CYB Ba Ky4Cu3 Ty3/IM apuTManapia apuign.

2. rnobynuHNap — HerMTpan Ty3nap apuTmanapuia apunau.

3. nponamunHnap — 70-80% nv aTun cnupTaa apuian.

4. TIIOTEIMHNAP — CYHONTUPWIITaH KMUCoTa Ba ULLIKOpiapaa apuian.

Mopdonioruk  6enrunapu  6yinya 2 xun  uopunnap Ba  rnobynnsp
OKCUnnapra axparunagu.

dunbpunnap okcunnap EMOH 3puniaN Ba KMAWH y3nawTupunaaun. nobynnsp
OKCUNMap HucbataH 3spyBYaH Ba SAXWMKM  y3nawtupunagn. PepmeHTaTVB Ba
KUCOTaM TnApon3 0COoH yupainan. Okcunnap 4 Xvn Tysuauuira ara.

1. bupnamum

2. UKKNnam4u

3. yunamuu

4. TypTNamuu

[MpOTE0NIUTUK PepMeHT/Iap TaBCU(IM Ba YNaPHUHI TabCUP MEXAHU3M/IaPU.

MpoTeoNMTUK hepMeHTNap TabCuMpW OCTUAA OKCWUAap aMUHOKUCOTanapra
napyanaHagu. MNpoTeonnTUMK (epMeHTNap FMAPONA3NAPUHMHE YUMHUN CUHDUra
Ternwnmn 6ynu6, yHaa anoxuaa —nentua-ruaponasanap geraH TYPTUHUM CUH(HU
Tawknun kunagu. Mentug — ruaponasa OKCUA nentuanapugarn nentug 60FUHM

rMAPONNTUK napyananiu.

RCH-C-NH-CHR'+H20 - RCH-C-0OH + H2N - CHR' -
O O

KynuHya npoTeonuTtnkK epmeHTnap adup 6ofFnapvHM xam y3aan Ba
aMVMHOKMCNIOTa KOMAMKMApPMHM 6GOLLKa akuenTopnapra Tawuw peakuusnapuHm
Xam Katanmsnanu.

Bapua nenTtug rugponasanap 4 Ta rypyxra 6ynmHaau:

3.4.1. Q- aMUHoaleTUANenTua, - rmaponasa (TpaBun
HOMMamMnHonenTuaasanap)

3.4.2. — nenTnaMN-aMMHOKMCNOTA rMaponasa (KapbokcmnnenTmaasa)

3.4.3. — pgnenTug — rmaponasa (Avnentuaasa)



3.4.4. —nentnamn — nentuarnaponasanap (NpoTenHasa)

BupnHum rypyx epmeHTnap okcunnapga oxupr N MKKUHYM  TYPYX
OKCUINapuaa oOXmpru 60FMHKU, YH4UHUM TYPYX AMNENTUANAPUHW TUAPOIN3 KUNAdW.
TYPTUHUM TYypyX (hepMeHTnapyu — aHgonenTuaasanap 6ynumoé, okcungarn MUKu
6ofnapHu y3aan. Bus Oy (epmeHTIapHM MNpoTeMHasa €KW MPOTEONTUK
(hepmeHTNap Aeb anTamma.

YCUMAMK Ba MUKPOOPraHuaMnapiaH (apkau Ynapok XaiiBOH OpraHu3mm
(haon 6ynmMaraH 3MMOreH KypuHAWngaru npoTenHasanapHu Xocun Kunagu. Ynap
TalKWY (pakTopnap Tabcupuga aon xonatra aWnaHuWyM MYMKWH. XaiiBOH
opraHusMugaH TPUMNCWUH, XUMOTPUMCKH, KapbokcunenTtugasa A Ba B, nencuH,
raCTPMKCWH, peHuH, katencuH (A,B, C,[), amumHonenTtuaasanap, AMMNenTUAasa,
TPOMOVH, MNasMWH, NMaHKpeaTuH Kabu Kynnab xap Xwna npoTenHasasapHu OnuLL
MYMKWH.

MpoTenHaszanap 5 ra 6ynnHagn:

1. pH 1,7-34 pa makcuman (aofiMK HaMOEH KWIyBYM  HOPAOH
npoTenHasasnap.

2. pH 4,0-6,0 ga mMakcuman aonMK HaMOEH KWIyBYM KyyCU3 HOPAOH
npoTenHasa.

3. pH 6,5-7,5 fa — HeinTpan npoTenHasanap.

4. pH 7,5-8,0 ga — Ky4cu3 NWKopuii NpoTenHasa.

5. pH 8,0-8,5 faH HOKOpKM — ULLIKOPWIA NpoTenHasanap.

MwukpobnapfaH ONMHraH MPOTEOMTUK (EPMEHTNapP Xap Xwua Tapkub Ba
Ty3unuwmnra ara 6ynraH Typnu maHbanapga ydpavgurad okcunnapgarv nentug
GoFnapuHN napyanaii onagu. Acnaprun 3ambypyfin NpoTenmHasanapHu XXenaTuH,
Ka3enH, remorsiiobvH, anbOymMuH, YCUMUK OKCWUNMapW, KepaTuH, 31acTUH
Kabunapgary nentug 60fFNapvHM y3a 0/ica, XalBOH (epMeHTNapu 3ca Top
AnanasoHia Tabcup KMnmnoé, yta crneueukamp.

MpoTeonUTUK depmeHTnapHn  (MUKpobnapaaH) ONUMLUHUHE  TeXHOMOTr UK

YKapaéHniapu




MpOTeONMTUK  (PEPMEHTNAPHN  aHTUOMOTUKNAPHM  onuwfa  KynbTyph
CYHOKNMKNapAaH MUKPOOMONMOMNK U6 YMKapul YMKUHAWMNapUAaH, CnupT Ba
Ty6aH KyNnbTUBMpP/IaHTaH MUKPOOPraHu3MIapaaH oML MyMKUH.

MpoayueHTNapHY 03a KynbTuBMpnaHrad ycynga 59-61% meutunraH 6yfaou
Kenaru aHr axwmy Myxut xucobnaHagn. KenakHu mButuwl xapaéHuga HClI  Ba
H2SO4 kucnotanapy 6wunaH HOPAOHNAWTUPMACIUK Makcagra MyBOUKAMP.
UyHkn HCIl Ba H2SO04 napHU KMpUTULL MOFOP 3aMOYpPYFIapUHUHT NPOTEONIUTUK
(bepMEeHTNapHW  CUHTE3 KWW  XYCYCUATMHW  nacadtupagn.  Morop
3aMOYpyFnapuMHN  KynbTUBMpPAaLL YYyH O3MKNaHTUpuw Myxmutu pH 5,6-6,2, a
baKTepusnapHN HopMas PUBOXMaHMLWKM Y4YyH 3ca pH 6,2-7,2 6ynuwn 3apyp.
XapopaT aca 6upuHun 6ockuuga 29-31 0C 6ynm6, 10-18 coaT ywnad Typulum
Kepak. CyHrpa MWUUWMENHN PUBOXNaHWO Ba KynbTypaHU (EPMEHTHU CUHTE3
Kunuw 6ockuumaa aca xapopart 2,4-2,5 0C ra TyLumpuanwm no3um. YyHku ariHaH
Ly LapouTha MpoTeoNIMTUK (DepMeHTap Kynpok xocun 6ynaau. baktepuan
KynbTypaga aca 37-38 0C onTuman XapopaT XmcobnaHmé 6yTyH KynbTuBUp/aLl
UMK faBomMua ywnaé typunaau.

KO3a ycunmaa yctmpuaraH MUKPOOpPraHu3Miap Ky/bTypacuiaH 3KCTPaKums
KNG To3anaHraH npPOTEOMTUK  (DEPMEHTNAPUHM  Ty3nawl Ba Xap XwJl
apuTyBUMNAP EpAaMuaa YyKTUpn6 onnHagn. sonponun cnnptnaa Kynpok Yykva
Tywmwmnra kapamacgaH acocaH 3TWU/A CNUPTU (PEPMEHTNAPHU YYKTUPULL YYYH
nwnatunagn. YyHKn n3onponun cnupTha KUAnH axxpanaguraH éMoH KypuiAgmuraH
(hepMeHT YyKmanapun xocun oynaau.

CnupT bunaH yyKTMpuaraH npenapaT Tapkuébuga okcun mukgopy 31-32%,
30/1bHOCTM 33% atpodmaa, 20-22% yrnesognap 6ynné, pH 3-8 ga npoTeonnTuk
Ba CYTHW BVKFUTULL (paonnmrura ara 6ynraH.

Ty6 KynbTuBMpnaw Y4YyH Xap Xwui npoTenHasanap MpoayueHTIapu
nwnatunagn. Heintpan Ba MLLIKOPWIA NpoTemHasasnap OvwW yyYyH GakTepus Ba
aKTMHOMULETNAp MWIaTUACa HOPAOH NpOTeMHasanap OfiuW  YYYyH MOFOp

3aMOYypyFnap minatunagu.



Nwnabd uunkapuwl MYXWUTHUHT  acOCMiA  KOMMOHEHTW 6Yynnb, caHoat
UMKUHAMNAPW — XuUcobnaHagn. Xap Xua  OpraHuMK Mofganap Ba  ycuul
cTUMynsTopnapura 6o 6ynraH.

Acp. terrucola HU caHoaT MUKEcMaa KynbTuBupnawl yuyH pH 6,5-7,0 6ynno,
3% >xyxopn yHu, 3% rugpon, 0,2-0,3 >XYXopu 3KCTPaKT mBa 1% KanbLuii
KapboHart 3apypaup.

MpoTenHa3aNapHUHT  KOMMJIEKC MpenapaTiapuHy ONuW YUYyH Ky/bTypa
CYHOKMUK (PUNbTPATM KOHLEHTPATUHWU KYypUTULL €KW OpraHuK 3puTyB4YMMap Ba
Ty3nap épgammga YykTrpuil 3apyp. KynbTypa cytokIMK uabTpaT KOHLEeHTpaL
XapaéHuga nNpoTeMHasaflapHUHI  OMp 03  MHaKTMBaUMACM Ba  YMKMHAOM
MoAjaniapAaH To3a/laHULLIN KeTaau.

OnuHraH epMeHT MpenapaTnapuMHN  YNapHUHE  Tapkubu, aonaury,
MOneKynap mMaccacu, pH ontumymn pH ctabunnurun, Tepmoctabunimrin Ba 6oLuka
KYN KypcaTKUYNapuHM ypraHu y4yH xap TOMOH/1ama TEKLWMPYBAaH YTKasunaau.

XaliBOH XOM allécuiaH NPOTEO/IMTUK MpenapatiapHi O TEXHOOTUK
XapaéHnapu.

OLLIKO30H 0CTK 6e3mn npenapat/iapu

OLUKO30H OCTY 6e3mfaH xap Xun hepMeHTNapHN OIML MYMKWUH — TPUMCWH,
XEMOTPUMNCUH, PUOOHYKNeasa, [Ae30KCUPUOOHYK/easa, MaHKpeaTonenTnaasa,
Ko/iareHasa, XMMOTPUIMCKH Ba MaHKpeaTyH KOMIM/EeKC npenaparu.

TPUNCUH-NPOTEONNTMK epMeHTU 6YNM6, XasMm GYnuLl >xapaéHuaa Myxum
poN yinHainan. by (hepMeHT OLKO30H 0CTK 6e3maa haosiMac 3MMOreH KypuUHuLLIMaa
6ynagn. TPUNCUHHUHT  YTMULWIAOWN —  TPUMNCUMHOTEH Jeinnaan. Wuak
LUMPACUHWHT  TapKkMbuaarn 3HTEPOKMHa3a TabCcupuga TPUMCUMHOTEH HOPLOH
MyXWUTAa Te3gaTpurcuHra ainaHagu. TPWUMNCUMHOTEH TPUMCUMH OuiaH  Xam
(haonnawagn. TPUNCMHOTEHHUHT TPUMCKHIa ainfiaHULL XapaéHW Xyda Mypakkab
TYPFYH GyNMaraH Ty3unumwimnra ara 6ynraH HoakTUB OKCU XOCWUN 6ynuimnra onmo
KeNyBUM 4YyKyp FMAPONUTUK >XapaéHnapra cabab OynyBuMm 6o0LLKa peakumsnap
OpPKa/IN KMAUHAWNILN MYMKWUH. By KyLUMM4Ya peakuusnap aHuarvHa Mukaopaa

TPUMCUHHWUHT  Kamaluvwura cabab oOynagn. TPUMNCMHOTEHHWUHT  TPUMCKHIA



annaHULWN Kasibuuii noHNapn Ba MyxUTHUHT pH 4,0 gaH Kam 6ynmaraH xonnapaa
Tesnawaan. ®aon TPUNCUHAAH KPUCTAUIMK TPUMNCUH ONULL YYYH haon 6ynmaraH
OKCWN Ba aKTWBY TPUMNCUH ONMLW Yy4yH daon 6ynmaraH OKCWI Ba akKTUB TPUMCKH
(hepMeHTIapy Xocun 6ynuiumnra nyn Kynmacnvk Kepak. Ynap Xakukuii TpUncuHra
HucbataH Kam ugean Qaonivkka ara.  TPUNCUHHUHT  TPUMCUHOrEHra
anNaHULLIMHUHT HOPMa/T KeYnLWM YUYyH BMp KaTop 3XTMETKOP/IMKKA amas KUauL
Kepak. XOM alléHu cakfall faBpuaa aBTOMATUK XapaeHNnapHW ONAUHW OfNLL,
XEMOTPUMNCUHHUHI ~ apanalimé Ketuwmra Wyn KynWMacnMkK Ba  TPUMCUHHWU
KpycTanall LWaponTura KaTTuk aMman KUamLL.

TpuncuHoreHHUHr monekyna maccacu 23040-23800. MenTug 3aH>XUPUHUHT
N-0XvpKn KMCMUAAH 6 Ta aMMHOKMCIOTa KONAWUFUAAH TalKWA TonraH noavnenTug
y3unca, y TPUNCUHra ainaHagn. YHUHT N303/1eKTPUK HyKTacu pH 7,0, a makcuman
npoteonnTuK aonnmrn pH 7,8 pga w03 Gepagn. TpuncuH monekynacu 223 Ta
aMUHOKKUC/I0Ta KONAMKNapuaaH Ty3uaraH.

TPWUNCUH apreHVH Ba JIM3UHHUHT KapbOoKCUA Typyx/apuHu TyTyBUM MenTu
OOFIapuHK Y3ULL KOBUNNATHIA 3ra.

TpuncuH pepmMeHTUHN ONINLL TEXHOIOTUSCH.

TpuncuH onvw y44yH OLWIKO30H OCTW 6€3VHU BOMYOKAaH YTKasunagm
3appadaHuHr gucnepcnvk gapaxacu 2-3 mm, cyHrpa 18-20 0C ga 5 coat ywnab
Typuvnagn. IKCTpakuma ydyH cynbaT Kucnota 6unaH HOpAOHNALITUPUAraH CyB
(1,3%) nwnatunagu.

JKCTpakums MyTaccun apanawtmpununé TypraH xonga 5 0C pa 32 coat
AaBommaa 2 mapta onmb 6Gopunagn. BuprHUM 3KCTpakumsga SKCTpareHTHUHT
XaKMW XOM alléra HucbaTaH 2:1 Hucbataa, MKKMHUnMcuaa 1:1 Hucbarga onvHaau.

®pakumanm Tysnaw yTkasunagu. bupmHum Tysnawga 1 1 akcTpakTra 242 r
Cynbar amMOHMIA Ty3n uwnatunagn. TywraH yykma Tawnab robopunagn Ba
KYpUTMG naHKpeaTH uwnab 4vkapuwga Kywmmdya cudatuga wvwnatuiagu.
Uykma yctugara cyrokavkka 2052 1 /n mukpopvga cynbgar aMMOHMIA Ty3K

Kywmnagu. Xocun 6ynraH okcunnm 4vykmanapHu axpatné 25 0C ga Bakyym

KYPUTIY LKaguaa KypuTunaau.



KyputunraH npenapat mainganaHagnm anaHagy sa 50, 100, 250 r nm wwmwa
nauwinapra KagoknaHagn. Taiép TpuUncuH 6oLiKa PepmMeHTIBap apaiaiMacuHu
(acocaH XeMOTPUICKH) y3unaa TyTaau.

TpUNCUH npenapaTtn OKCuL KYKYK 6Ynmnb, aqyumk — wyp TabMam Ba 1% rava
cysaa Bap H 7,0 ga dochat bydepuaa Sxwm apuingu.

[MaHKpeaTUH PepPMEHTUHN ONNLL

[MaHKpeaTUH — Oy y3uaa OLWIKO30H ocTuaarn 6apya hepmMeHTNapHM y3naa
Cak/ioBuM (hepMeHT npenapatmavMp. Kam To3anaHraH (epMeHT aH4yarmHa
MUKOOPAa Kepakcu3 okcun Ba 6. MogaanapHu y3maa caknainan. CaHoatga 2 Xun
TEXHMK Ba (hapMaLeBTUK NaHKpeaTH ULLINa6 Ymkapunaau.

TexHWK NaHKpeaTUH OJ/INLLI.

OLUKO30H 0CTK 6e3n mMainfanaHaay aKCTpakums KUIMHAAWM Ba CYHOK 9KCTPaKT
Kyputunagn. Xocun 6ynraH Kypyk npenapat éfcusnaHtupunvangn. Cynbgat
aMMOHWI BunaH aHKK (haonnmkKkada cTaHgapTIaHaaw.

1 Kr TEXHUK NaHKpeaTWH Taiépnawl y4yH 5 Kr aTpogmaa OLKO30H OCTK 6e3
nea 0,2 Kr cynbaT aMMOHWIA Ty3u 3apyp.

dapmMaLeBTUK NaHKpeaTUH 0NuLL

OLWKo30H octn 6e3n aputunagn. 8-10 coat 20 OC pa ywnab Typwunagu.
Bonuokga maipanaHagu. CyHrpa 1:1 Hucbatga cyB OunaH apanawitupunme,
Konong TerMpMoHAaH yTkasunagu. Xocun 6ynraH romoreH maccara 3,6% cupka
KMucnotagaH fdactnabkum xom awéra HucbataH 50% KywWwMG sKcTpakuus onmb
bopunaan. IKCTpakuma 1 coat AaBom aTaam. 1 coaT numaa naHKpeaTnH hepMeHTH
03pOK MuUKAopAarv érnap bunaH aKCTpakT Tapkuoura ytagn. CynepueHTpudgyraga
CYIOK KUCMW aXXpaTunimb OnvHagu BBa KypuTrnyga kyputunagu. Xocun 6ynraH
NnaHKpeaTUH KypyK npenapaty OGeH3MH épAaMuaa  SKCTpakuus  KUIMHWG
anuanapaaH — TosanaHagn.  EfcusnanTupuarad  npenapat  30-35 0C  fga
Kyputunagn. 3nakgaH (32) ytkasunaan. Paonnurura kapab nakro3a Ba KaHf
KyKYHW GunaH cTaHgapTiaHaau.

[MaHKpeaTUH PEePMEHTUHN ONULLHUHE MKKUHYN YCYNN.




ManpganaHraH OLKO30H OCcTK 6e3nra 1:2 Hucbataa 3-4 mapTta aueToH 6unaH
OVpPVH-KETUH WW/IOB 6Gepunagn. Xap rain aueToHnvM apanawima npeccnab
axpatunagn. AueToHa pepmeHTap KoarynnaHaam Ba Yykmara Tywagm.

dunbTpnaHrad  Yykma Kyputunagy, MavganaHagu,  WonWu - 3nakgaH
yTKasunagn. KaHza KyKyHU 8Ky nakto3a 6unaH ctaHgapTaIHaaw.

1 Kr craHgapT (apMaueBTMK MaHKpeaTMH (epMEHTM ONMW YYyH 5 Kr
OLLKO30H 0CTK 6e3 nBa 0,5 Kr 1akTo3a EKM KaHA, KYKYHW KeTaau.

dapmaueBTMK NaHKpeaTUH npenapaTy OKWUW Kyl paHrga 6ynMé cyefga
Kampok apuign, Hamnurn 4,5-7,0% éf mukgopn 2% rada Ba taonnmru 25,33
ovp/r.

Casonnap

. MpoTeonnTUK hepMeHTNapAaH KacunapuHmn unacuns?
. dpyByaHNurura Kkapab okcuinap Heya rypyxra 6ynmHaam?
. Tysunuura Kypa okcunnap Heva rypyxra 6ynvmHagm?
. MenTug rmaponasanap Heva rypyxra 6ynnHagmn?
. MpoTeoNMTUK hepMEHTIAPHMHT TabCUpP STULL MEXaHN3MUN KaHaka?
. MpoTenHazanapHeyara 6ynuHaan?
. MpoTeonuTuK hepMeHTIap MUKPO6apaaH KaHhan onnHaan?
. XarBOH XOM alwécugaH TPUMCKMH MpenapaTvHU 0N TEXHOMOTUACH
KaHzain?

9. OWKO30H OCTU 6e3uaaH naHKpeaTWH npenapaTMHU ONULL TEXHONIOTMUK
XapaéHu KaHaka?

coO~NO Ol HS WN B
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2. Moconos B.B. lNpoTteonntuyeckne epmeHTol M.:Hayka, 1971.

3. BoiiHOo J1.A. O6pas3oBaHMe aMUIONUTUYECKMX W MPOTEOIUTUYECKNX
(hepMEHTOB MPW NOBEPXHOCTHO U INYBUHHOM Ky/bTUBUPOBaHUA. ABTOped). KaHg.
Aucc. M., 1970.

Mabpy3a Ne 12

MaB3y: depmeHTnapHM onui. doctonmnasa D hepMeHTUHN 0L

XapaeHnapu.



Mabpysara axpaTuaraH — 2 coar.

YKnwigaH Makcazg: — dochonnnaza D ¢epmMeHTM LOnFoOMAaH YHM
aKpaTnod ONML TEXHOMOMMK CXemacu, (hoconnnazaHUHr haoiMMIMHN aHUKNaLL

TYFpucKHaa MabyMoT 6epuLul.

Matbpysa pexacu:

1. ®oconmnasa D hepmeHTH

2. dochonvnasa y4ypanamraH o6beKTIap

3. Ypra Ocué wonrommaad dochonmnasa D hepMeHTUHM axpaTn6 onuLL
a) apuTManapHu Tanépnatu

6) xom aLué Tanépnawl

B) VLUHWHT 60pULLIN

4. doconunaza D gepmMeHTM 0NULL TEXHOMNOTNK CXEMACK

5. ®ocgonmnasa D pepmeHTU haoNIMrnmHmn aHnMKNaLL

Xo3vprn KyHga — WIMWMA Ba uMWNab 4yMkapuwl Makcagnapuga mabaym
CTPyKTypara ara 6ynraH cocqonunuanap xyga MyxuMmanp. by myammoHu Ly
NoneKynaHn NUNOANTUK (hepMeHTNap épdaMmmuaa NMUNONNTUK CUHTE3 KUIULL NYNn

GuvnaH Xan Kuanw MyMKWUH. DochonunuaiapHUHT rmaponnsn 1o gocoTnamn



KICNOTa Ba acocraya 6ynraH peakuusHW KatanmsnanguraH Ba CyocTpaTHuU nonsp
KMCMKnaa nokannawiraH epmMeHT bupmrHumn mapta 1974 innnga aHMKNaHraH.

Cab3n mngmM3 meBacu Ba Kapam OaprnapujaH TanépnaHraH 3SKCTpakTaa
TYXYMAN NEUNTUHHM TUAPOSIU3N HATMXKACK LA XONMHHU aXKpaTuLL XyCyCcuaTura ara

6ynraH «ieunTrHa3a» 6opuLLmn Taxkprbanapaa Kypcatmo 6epunraH.

1-pacm

docgpoTnamn XO/INH



ByHAaH KeMMHIM Kyn Tekwupuwinapga 6y gepMeHT YCUMINK 06beKTnapmaa
KYM TapKanraHaMrn Ba aiiHMKca Y >Kyada Xam Kyn mukgopda Yprta Ocué
LLUOSIFOMUHUHT UNAM3 MeBacuia, cab3mia, kapam Gaprnapuia, ep EHFOK, naxraga,
Kotheaa Ba 60LUKa YCUMIMKapga 6ynmwn aHuknaHaau.

KenHrn Tekwwmpuiinap aca Typan xaBoH Tykumanapuga ®ochonunaza D
GopAUTUHI KypcaTno 6epan.

YpraHunraH kanamyw TYKMManapuia, SbHU MUSAa, dKurapaa, topakaa,
ynkaaa, kopa Tanokaac 6y hepmeHT 60panru aHMKNaHam.

Makcuman yerapasuii ®oconunasa D akTUBAUIM MUS Ba YNKa MUKPOCOMa
mMembpaHanapu yuyH benrvnaHagn. MemopaHa 6unaH 6ofnaHraH ®ocponunnasza D
(bepMEHTN Ofam  KOHWHUWHI  303MHO(MNNapuMaa Xam  TonuaraH.  XarBOH
MaH6anapugaH ONMHraH nunasanap YynbTpaToBYW 6unaH Kailta wmwnaw Eku
[AeTepreHTnap épgammaa crabunnaHuwm mMyMkuH. docdonunasa D epmeHTH
xoccanapyu  YCUMAUK  EKM  MUKPOOpraHuMaMnapgaH OfIMHFaH — (PEepMEHTHUHT
xoccanapuaaH gapk Kunagu.

Afabuétnapgarn ganunnapra acocnaHraH Xonga LWyHW antuw MyMKUHKW,
docdonmnasza D gepMeHTH HadhakaT YyeMMAKIapaa, 6aiku xaiBOHOT 06beKT/Iapu
Ba MVMKPOOPraHu3msapaa KeHr TapKairaH.

ABBano 6y epMeHT YyCUMAMKapaaru CyronTupuraH gopmacy memopaHanm
docdonmnasza D HUHT comobunuanpnaHrad gopmacuanp. MukpoopraHusMmnapaa
Oy (hepMEHTHUHT 2 hopmacy — membpaHa 60FNI0BUN Ba CEKpeTnanamraH gopmacu
maBXyf. CekpeTnaguraH opmacu y3 xoccanapu 6yiinya YyCUMANK Ba XalBOHOT

ob6bekTnapmaarn docponmnasa D epMeHTH Xoccanapuaa hapkiaHagu.

Ypta Ocué wonrommuaarn dochonmnasa D hepmMeHTUHN aXpaTuLL,

9KCTPaKUManaLl y4yH sapuTManiapHu Taliépnatu

PeakTuBnap



VWHWHT 6opurLun.

Yprta Ocué wonfomugarn docthommnaza D hepMEHTUHM IKCTPaKLMANaLL
y4uyH 0,05 M 6ypa sputmacy Ba 0,2 M 60p KAcnoTa apuTMacuiaH TallKua TonraH
6opatnv 6ydep TanépnamMms Kepak.

1 nuTp Gopatnn bydep Tanépnal y4yH:

350 mn 0,05 M NaB407 x 10 H20 sputmacu Ba 650 mn 0,2 M H3BO3
apuTMacK Kepak 6ynaau.

Taiép 6opatnn 6ydepHn pH HM 6op Kucnota épgammuan (H3BO3) 8,2 rava

eTKasunaau.

dochonnnasza D axpaTnd onmw yuyH XoMm alué Tanépnatu

PeakTtnsnap: 10%

AHXomnap: kyprud (marganarny), romMoreHv3aTtop 3KCTPaKT YUYyH WCCUKK
4ynaaMman UauLL.

Awwénap: YpTta Ocué LonFomu.

TEexXHOorMK cxema.

XOM alé — romoreHmsaums — TUHANPULL — (UAbTpMaW — 3KCTPaKT —
LUeHTpudyranawl — cynepHataHT — aueTOH/IM 3KCTPaKUUAa — aueToH [eKaH-cu
- YyKMa — LUeHTpudyranaw — aueTtoH 6unaH HBUW — aueTOH/IN KYKYH —
nnopuansams

Xap 6up nauL Ba peakTMBNapHW COBUTULL LIAPT. BUp K LWOMFOMHU KUPruy
opkanu ytkasunagn. pH = 8,2 (1:1) teHr 6ynran 0,1 M 6opaTnm 6ydep Kylumnaau.
10 MuHyT romoreHmsaumsanaHagn sa xap 0,5 muHytga pH Tekwwupunagn. 10%
NaOH 8 rauva eTkasunagu, xapopaT 0 0C 6ynmun Kepak.

SKCTPaKT apanawTmpunaraH xonaa 1 keyara Mmy3xoHara Konvpunaau.

OKCTpaKTnaLl



DKCTpaKT KanpoH opkann gunbTpraHagn sa 0 OC ga 10 MuHYT gaBomuga
ainaHuwnap coHn 5000 raya coByTMAraH xakKmu 3 MapoTabarada Kyn 6ysnraH
aueToH Kywmnagn Ba oKcuniapHy ymkmwim ydyyH 20 OC nn coByK Kamepara 1
coatra Kongupunagu.

Bup coatgaH CyHr pAekaHTaumst Wynu 6unaH aueToHHM KaTTa KUCMU
nykotnnaan. 0 0C ga 10 MmHyT gaBoMupa LeHTpudgyranaHagm. LieHTpudyranaiu
[aBoOMMAa YyKMa COBYTUraH abCcosoT aUeToH 6unaH 2 mapoTtaba toBunam.

AUETOH KYKYHW KypuTWnagu Ba KaTTa Oy/MaraH xaxmpgarv COBYTW/raH
buaucTunnaHraH cyesga sputunagn. 18000 arnaHuwnm annapatga 0 0C ga 10
MUHYT [aBomMmaa LeHTpudyranaHagn. Yykma yctugarn CYKIUK Moun
Kyputunagn. ®epMeHTHN KYPYK KYKYHU MUHYC/M XapopaTa caknaHagn. Okcun
MUKAopKn Jloypu ycynu 6munaH aH1kIaHaam.

ATaHonaMuH xocun 6ynmwm 6ymnmnya gocdonmnasza D paonnmrmuHmn

aHMKaLL

docgonmnasa D (bocthagunxonmH-gocdar [ervaporeHasa)
(hocthornnuepuanapgarn Ba CopMHroMMennHiapdarn gocgar rypy4xnapmuarv sa
rmapodun cnuptnap opacugarn 3gup O60FNapHN TMAPO3U3MHK  KaTanusnamau.
CyHrrn unnnapgarn wmanaHuwnap ®ochonunasa D depmeHTM Xyam 6oLLKa
NAMNONUTUK  (DepMeHTNap Kabw 6Gapya TUPUK OpraHu3Mnapgarv nunuanap
afMalUnMHyBMaa WMOHNAapHM Ba Typnu MeTabonuTnapHuM 6uomembpaHa OpKaiu
TaLWINLLMHN 6OLIKAPYBYN XKapaéHnapaa Xyaa Myxum BasuhaHn 6axapuamwnHn
acocnab 6epau.

doconnnaza D (hepMEHTMHU OMONMOTUK BasUaCUHN YpraHuL WLLInapu
PUBOXIaHWLL 60CKMUMaaaMNP.

Ycyn npuHUmnm



docponmnuaiapHn  aHuknaw  (kedasmH 8K NeunuTuH) - TUAPOSIUTUK
napyanaHuLWM HaTmkKacuaa Xocun OynraH MaxcynotnapHu (3TaHoNaMuH EKu
XOJIMH) MUKLOPUHY YN4allra acoc/iaHraH.

@PepMEeHTHU HOKOPU akTUBAUTU 1 Mr OKcun (MN1.MOSIb XONUH/MI.6.MWH.) ra
HucbataH 1 MUMHYT [aBoMuia peakuusga axpanraH, XONWH &Ky 3TaHoMaMuH
MUKPOMO/eKynanapuia aHuKnaHaau.

PeakTusnap:

1. 0,1 M Na - auetatim 6ygep pH =5,6

2.1 M CaCl2

3. 1% nn HaTpwuin Jofdeumnn cynbgart apuTMacu

4. Xnopodopm

5. 0,005 H HaTpuin TOCYNbaT

6. 40 Mr/mMn KOHUeHTpauuanm octhonmnuasiapHn CycreH3nscu

7. nopnm peareHT: 200 r KJ + 150 r J-2000 mn.

NWHWHT 6opuLun:

Peakuusa Kyinngarvnya onné opunagmn:

YMymuin xakmu 2,0 Mn ra TeHr 6ynraH auetatam Oydgepgarn (epmeHT
apuTMacK apanalumacura, Tapknomnga mavnym mukgopga CaCl2 bugmuctunnaHraH
cyBgarn ocqonunuanap wmnsnHamen Ba 1% 0,1 mn OAC spuTmacy Eku
peakUMsHU WHUUMpNaW y4dyH Aaustun agup cakiosum 0,5 mn  cy6ecTpatim
apanaluma Kywmnagu.

AKTUBaTOp cuatnaa cunnkareb ULLNATUACA, peakums Kyhugarn Taptmbaa
0nn6 6opunaan: 50-100 Mr cunukarenbiaH Mab/lym XaXKmaaru aueTtoHnm 6ydep,
CaCl2 Ba octhonmnuanap WuFMHAUCK. AKTMBATOP cudaTnga 3auaTunagup
nwnatunca nHKybaumsanaw xapopatn 27 0C, OAC Ba cunvkarenb uwinatuica
nHKy6aumanaww 30 0C 6ynmLn Kepak.

Onatnnagmp Ba AAC ynuammparn uvHKybGauusnaw BakTM 1 MUHYT
cunukarens 6unad 30 MUHYTra TeHr.

PeakumoH apanawmara 2,5 Ma  X10pohopM  Kywwmw 6unaH  peakums

TyxTatunagn. ApaiawiMa UHTEHCUB YainkaTuaraHgaaH cyHr 5000 aini/MuH ra TeHr



6ynraH annapatga CyB KaTnamy Onnb TawniaHam Ba X/10pOOPM  MU3NapuHK
nykoTuL yuyH apanawma 50 0C ga 10 MUHYT Ku3gupunagu.

ATaHONaMMUHHN aHMK/aLW y4yH 1 M cyB KaTtnamura pH=5,6 rea TeHr 6ynraH
0,5 mn auetatnm 6yep Ba 1,2 M MeTUNLENN030/IbbHUHITUAPUH KYyLLUWNaanM Ba
My3/IM Xammompga COoByTWUIagn. ApanawiMa xakmu 60% v 3ataHon 3puTmacu
époamuma 5 M ra eTkasunagu.

APUTMAHWUHT ONTUK 3nuaurn 570 HM fga ynyaHagu. OTaHoNamuH 6yiunya
KYPWAraH arpy YnsnK HamyHagarv 3TaHONaMUHHU M1 MOJIMHW OKCUHW MIT MJIra
HucbaTtn 6unaH aHMKNaHaaM Ba Kynuaaru hopmynanap épaaMmmaa XmcobnaHaau:

A .25 9A . 0,041

61.11.T nm.T
3A — 1 MN peakUMOH MyxmTaa Xocun 6ynraH aTaHoNaMUH MUKLOPK
[ — peakynoH MyxuTaaru oKCua MUKLOPW, MP

T — peakums BakTH, MUHYT

X0NuH xocun 6ynunwm 6ymnmnda docgonmnasza D HU GaonMrnHm
aHnKnaLl

Peakuusi 0im6 6opumLl LWapoMTIapu OKopuaa KenTupuaraH peakumsaHn onmé
bopuLl WwapouTnapn bunax 6up xunga baxapunagu.

XOMMHHN aHuKnaWw yyyH sputmara 1 Ma WO4AM peareHT  Kylumnagw,
apanawima Mys3ga coBytunaan. LleHTpudyranaw 6unaH  KpucTann  4Yykma
axpatunagn. Yykma Mys3gek cyB 6unaH 2 MapoTtaba toBunagnm Ba 2 M
xnopotopmaa asputunagn. 0,005 H HaTpuid  TUOCynbat 3puTMacu GunaH
TUHAVMPWUAIAAW. 1 Mn TUTpaT peakumsaga axpanraH 0,95 Mn MOSb XO/IMHIa TyFpu
Kenagu.

FOKOpY aKTUBANK MUHYTUIA XO/IMH MK MOJIMHU OKCU/THX 1 Mr HUC6aTy 6unaH
aHWKMaHaay Ba Kymugarv oopmyna unaH aHUKINHagu:

¥T1.0,55 ¥T1.0,69



nm.T .2 n.T
YT — TUTPaHT MUKAOPW.HO MJI.
Casonnap

1. docdonmnasa KaHaam epmeHT?

2. Kaiicy o6bekTnapaa docgonmnasa pepmeHTr 6ynaan?

3. WonfommpaaH dochonmnazaHm axpatnod onvw yyyH KaHgail peakTueniap
MaBXya?

4. doconunasza D gepMeHTMHN axKpaTULL TEXHOIOTMK CXemacy KaHaka?

5. ®ochonmnaza D epmeHTM haonmrn  kaicu  ycnybnap 6unad
aHuKnaHagn?

Apabuétnap
1. PaxumoB M.M., AxmemkaHoB P., Tawmyxamegos b.A. [elicteue
(ochompaasbl — [ Ha MuUUennspHble goconnnuabl U ponb WUOHOB KasbLyA.
I/Buoxmumus, T. 44, Mocksa, 1979.

2. Paxumos M.M., AxmemxaHoB P., Magbapos LU.P. u gp. Pa3geneHue u

CBOWMCTBA MONEKYNAPHbIX hopm docthonmaasbl-L n3 pacteHuii //buoxmmus, T.47,
Bbin. 9, Mocksa, 1982.

Mabpysa Ne 13

MaB3y: MopmoHnap onuLu.

Mabpysara axpaTuaraH — 2 coar.



S’KmmAaH MaKca: Tanabanapra ropMoHIap Xakuga TyLlyH4Ya, OKCWU/I
FOPMOHMAPUHM ONINLL, MNasMuaaHn Tapbusnail, naasMmaaHn aKCTPaKumMa KUIULL,
p — OHK onvw p — AHK 6akTepusra KApUTULW Ba KYNanTupuLL Xakmaa TyLlyH4Ya

GepuLwl.

Matbpysa pexacu:

1. 'opMoHnap xakuaa TywyHua

2. OKCWU1 TOPMOHIAPUHN ONINLL

a) nnasMuaaHun Tapbusanab

) nnasMugaHn sKCTpaKLUA KUIuLL
B) p-AHK onnww

r) p-OHK 6aktepusara KNpUTULL Ba KYNanTUPULL.

Npcuin  mexaHuamnap [AHK, PHK ra 6ofankK  6ynca, MeTabo/imMTuk
MexaHu13map ropMoHnapra 60fFInK. FOPMOHIaPHM lammoyka fecak, BKIYaTem
A,C,4,E,P, npocTornaHanH aeinmma. TyFuLll eHrMANaHUWM yYyH NPOCTOrNaH4nH

YKON  KuauHaau.  TOPMOHMAapHM  CMHTE3W,  uwialn,  UWIaMac/iuru



npocTtornaHanHnapra 60fFIMK. Y xam TOPMOH. Xap 6up ropmoH 6up Heva
(YHKUMSAHM  Gaxkapagw. CopMOHMapHKM  cneundmknurn - 6op.  MacanaH:
COMaTOTPOMNWUH — YCULLI TOPMOH/IapPHK acocaH aénnapra ykKon Kuimoé 6up Kypc aasBo
0/1ca, LlapTvpap 3KaH, arap Kynanmb KeTca paka 0/imb6 kenagu. Lleppo3s Kacannmru
90-95 % pa ynumra onué Kenagu. YHW fasonawl WynuM ropmMoH 6wunaH onné

6opunaan. JIeKMH ropmoH bunaH fasongatlaa axXTMET 6YInLL Kepak.

[CfopMOHapHK 2 Ta TUnunmn 6op:

1. Okcun ropmoHnap

2. OKcuIMac ropmoHnap

AHEMUSHW  —  IpUTPOMOITMH  GunaH  aasBonaHagn.  TOpPMOHNApHW
TEXHONOrnAcK xam xap Xun. OKcuAmac Mosnekynanap KAMEBWUA CUHTE3 WYyNu
6unaH onMHagM. MacanaH: TeCTOCTepOH, TOKO(hepOHN aleTaT aupu TabmataaH
— YCUMAUKNapaaH onnHaan. bByFaoiHn yctupca, TOKOepos cCuHTe3 6ynaan. bus
OKCWNMAc ropMoHiapHy ypraHMmainmmnsa. OKCUI ropMOHIaPHUT YpraHaMmus.

OKCW/1 ropMoH/Iapy acocaH MypaafaH onvHaay (ogam ynrad 1-2 coat numga).
1 fo3a TUMaIMH ONULWL YYYH 2 K 6e3 Kepak. [OPMOHHM O/ TeXHOo/sormsacnaa
Aeapnn YK san. bBUOTeXHONOrna pUBOXKNaHULLIM GUnaH AHIM TeXHOMorMs nango
6ynan. 90% ropmoHnapra 60FNNK OynraH Kacanivmknap Tysana 6owwnaan. Oaani
bakTepusinapaa Xey KaHaka ropMoH O6ynmainan. Y Kaicu wapoutra TyLica, WwyHra
mocnawme, y3 aBnoAvHU KynanTupasepagn. Xap outa xyxanpaga y3uHuHr JHK
cun 6op. baktepusaHun 6apya qyHKumsacn AHK monekynacura 60fnuK.

1. Mpokapunotnapaa — 6up xmn JHK.

2. JykopmoTtnapaa — Ukkn xmn AHK.

A) agposa

B) uMtonnasmaga.



BakTepus kynaica, AHK xam kynasgn. TOpMOHHWN CUHTE3 KUnaauraH reHHu
bakTepusira KUpUTCaK, yHAaH 6ynnMHraH Ku3 6akTepus Xxam ropMOH/IapHN CUHTE3
kunasepagn. BupuHunm 1960 nunnappga nango 6ynraH. WHcynuH 1984 iann
bakTepusnapaaH CuHTe3 Kunmb onnHraH. baktepuanap nnasmmmngacuga AHK 6op.
BakTepusnap UCCUK, COBYK, TY3/I1M, KACNOTaIN, ULLKOPWUIA, OFUP MeTanfapu Kyr
Xorga yemwn wapTt 6ynné Konuwm MyMKUH. BapKapopnnk, MosinaHyBYaHINK
lwapTm nnasMmuganapra 6ofnuk. nasmugaHn  KUPKWG, ONTMHHM  GofFnaLl
KOBUNMSATUra ara 6ynraH reH Kuputno Kynnnagn. Cyefa onTUHHU NFNG 0nno, Y3
KOGUFMHN ONTUHAAH Kunagu. TMeHuumnanHn kyn 6ynca, Gaktepuanap ynagu.
YHUWHT 61p KMCMKUAa NEHNUMNINHA3A (ePMEHTUHMHT FeHUK 60p.

Mnasmngacu nyK 6ynraH 6aktepust ynagn. bus nnasmmugacu 6op 6akTepusiHm
TOMAUK. YHra O03uK, aHTMOMOTWMK CO/IMHCA uYupamcus baktepusanap ynagu.
KynainTtupcak, nnasmmgann 6aktepusnap konagn. by makcagga uyak Taékvacu
bakTepusacn nwnatunagn. E. Coli Hu gapoB ykotagu. 0,001, 0,05... 1% rava
0nné 6opwunca, EcoRI xocun 6ynaaw.

Site — 6enrmvnaHraH Xon. Site — 6up Heva xun 6ynagu.

[MnasMngaHUHT Mab/lyM >KoWnapura KUpUTWAraH reH uwnangn. Xap owvp
bakTepusHUHT Site 1 6ynaaw.

Site n 6ynmaca, reH KMpUTMG GyNMainan. TexHonormsgarn 1-mypaxkkad wiL
Kepaknn nnasMuaaHn TaHnaw SbHU TaHnaw €Ky ywa 6akTepusHU KaHOMWULMH
NLWITMPOKMAA Tapbusnarl.

2. MnasmmngaHn sKcTpakuma kuauwl. LieHTpudyranawl. A4po, Mukpocomanap
Tywaan. AHK Hy cnnpT épaammia saputunagu.

3. ['eH pak 6unaH kacan 6ynraH ogamnapgaH ofiMHagun. M'eH TaHnaw yuyH yHU
CYHBUI LLIApOUTAA KynanTupunaau.

BekTop KopanoBuu AnposaH

B-AHK K-OHK ofgamJaH

Knmésnm cnHTes
PHK peBepTasa
P-PHK



By nnasmupaHu Gaktepusdra kKvputamus. busra nnasmugacu nyk 6ynrad
bakTepus Kepak. NUHOUMTO3 Mynu 6unaH nnasmuaa bakrepusdra Kupub onaaw.
3HOn y bakTepusra wapouT apaTné bepcak, y Kynasan. bup MUKpPOOGHM nunra reu
KUPUTAMK. 1 KI 3pUTPONO3TUH OYTYH nnaHetammsra etagn. 10 Kr camoTOTPOMNUH

GYTYH aénnapHu YApOANN KUnaamn. YHu HapXu KuMmart 6ynaau.

Casonnap
1. KaHaka ropmoHfiapHu bunacus?
2. VIHCYNH ropMoHK KayoH 6akTepusniap épgaMmaa onmHraH?
3. VIHCYN1H ropmMoHu xakuaa HumanapHu bunacms?
4. E. Coli 6akTepnsaHMHT K-12 WwTaMMun KaHgain tapbusanaHagn?
5. Site — HMMa geraHn?
6. Kognosun AHK Hu Kaiicu nynnap 6unaH ovw MyMKUH?
7. PekombuHaHT AHK Huma?
Apabuétnap
1. Kaptenb H.A. buotexHonorua. MeTtodbl U BO3MOXHOCTW, MMUHCK,
Ypamkai, 1989

2. EnvHos M.IT. OcHoBbl 6roTex Honorun. CaHKT-MNeTepbypr: Hayka, 1995.

Mabpysa Ne 14

MaB3y: VNHCyNMH ropMOHNAapHN ONNLL

Mabpy3ara axxpartuaraH — 2 coar.



\YJ

YKuwiagaH makcaja: Tanabanapra ropMOHNa, WHCYIUH TOPMOHM K-12

lWUTaMMUHW Taépnawl, rnokosa onvw K-AHK onuw, p-AHK onvw, p-AHK Hu

baKTepusa Xyxxaripacura KMpUTULL Ba KaTapuLl Xakuaa TyLlyHua 6epuL.

Mabpy3a pexacu:

1. F'opmoHnap

2. AHCYNIMH TOpMOHN

3. K-12 WwTammuHmM TaképnaLl
4. ['NoKo3a onuL

5. K-OHK onunw

6. p-HK onuw

7. P-OHK H1 6aKTepusi Xyaxkainpacura KUpUTULL Ba KynaiTUpuLL.

VIHCynMH auabeT Kacanvruga uiinatunagn. Y36ekuctona 10 % sibHu 2
MUNNNOH AnabeT Kacaniuru 6unaH ofpuraH Gemopnap 6op. Ynapra WMHCYIUH
nwnatunagn. VNHCYynmMH ropmoHU Kopamos OLLIKO30H OCTW 6e3ufaH onnHagn. Y
0flaM MHCYNMHra coc Kenmaingu. Mabiym fapaxaja Kacai/MKHW faBofiaca Xam

bopa-6opa AXWM TabCMp KWiMmail opraHvu3M yHra 6opa-ébopa ypraHué Kosnafw.



LLIYHUHT y4yH oxuprn Baktaa ayHéoa «NOVA» (upmacu ofam WUHCYINHUHU
nwnad umkapa o6ownagn. VHCynMHHM onuul yyyH 6u3ga peaktop cudatmga
6akTepusa nwnaingn. E. Coli, 6aktepuacnHmHr K-12 wrammm 6op. K-kaHOMULMH
aHTnéenoturngnp. KoHomuumHra ypratunraH wramm geraHn E. Coli ésBoin
LTaMMra KOHOMULUMH KWYMK fo3ada bepunagn. Y 6akTepusHn YAaupuLwn Kepak,
6up Heya 6akTepusHUHT xammacu 0,01 % pgosaga ynmainau. 20 munavoHgaH 1
MUAZMOHW YAIMAac/UI MyMKWUH. YNIMaraHnapyu MUKPOCKOM OCTUAA capanaHagu.
0,02%, 0,05%, 1,0% raya KOHOMWUMH owwunpué 6opunagn. Mucon yuyH, 1
munnvoHgaH 5000 Ta konaaun. AHa copTupoBka KuavHagn. 1,0% KOHOMWUMH
Gepunagn. Oxupn E. Coli K-12 wtammmn dpatunagn. E. Coli wtaMMuHK

nnasmugacu 6op. Ly nnasmmgaHn xamma reH xapuranapu 6op.

Pectpuktaza — 1- E. Coli geraH nnasmuga xam 6op. baktepus y3uHK

(hepMeHTN BunaH KMpKaau.

MnasmMupa axpatuwl ydyyH GakTepuAHWHT KOOGUFK Epunca, 6apya épunraHu
epra Tywaaun, UeHTpudgyra KuavMHca, niasMuga apuraH xonarga konagu. Y
XpomaTorpauk nyn émnaH to3anaHagn. Kobmk mysnatné sputunagun. 3-4 mapra

My3niaTusca, 6akTepuanapHUHT Kobuen Epunné Ketaaw.



AxpaTtunrad nnasmmgaHn — Bektop AHK peavk. OpraHmsmaa npouHCYINH
CUHTe3 6ynaan. MPOVHCYNNH MHCYNNHIa alnaHaau.

JlaHrepraHc  OpOMYaNIaPUHUHT  WHCY/IMHHW  CUHTE3  KunaguraH — [-
Xy)Kanpanapga NpouHCYNNH CUHTe3 Oynaan. [ — XyxalpanapgaH Tykuma o/mo,
Maxcyc apuTMara conmHca Kynasau. JIeKuH >Xyga cekuH (3-4 oK) KeTaaw.
NaHrepraHc xyxxavipanapy pak GunaH KacaafaHraHn Tonuamé yHAaH Tykumacu

ONUHAZMW.

JlaHrepraHc oponya
l
Xy>anpa
l
CyHbBbUIA 3pnTMa
l

3-4 0i1 xy>Kanpa Kynantupunagu.

OHK nNpouHCYNvH CMHTe3 KunaguraH xyxanpanapy xam Kynasgu. LLyHuHT
numga VHCYNMHHW CUHTE3 KuiaguraH rednap xam 6op. bus yHM Tonuwimmuns

Kepak, arap ofaMm Xaputacu 6ynmaca, MHcynmHra teruwim n-PHK Hu



NAFUHONCUHW aXpaTaMna. BYHUHT numaa nHcynuira teruwnm PHK xam 6op.
Tonuwl y4yH:
1. TaxXpmba nynu

2. PHK HM GUprHYM axkpatmb NPONHCYNIMHHW CTPYKTYpPaCcHN 0namms.

S - PHK
1
n-PHK

MponHcynunHra yxwaw n-PHK ctpyktypacyu tonmnagn. busra JHK kepak.
LLIYHUHT y4yH peBepTasa (pepmMeHTM OUMaH KOA/IOBUM (PEPMEHTHN CUHTE3
kunamus. busHuHr kognosun AHK xakmkuii AHK gaH 5 Ta Hykneotuara Kanta. 5

Ta HYKNeOTUAHN KUMEBWUIA nyn GunaH ynaHagw.

AOHK - n-PHK - npouHcynuH.

Kopgnosun AHK, xyau reHomgarn AHK ra yxwai skaH. baunnna cy6tmeuc
[eraH Gaktepuaga Kyn peseprasa cuHTe3 6ynaan. Tamaky mosamkacu Bupycuia
xam 6op.

> n-PHK

BekTop n-PHK



K-OHK
B-AHK Jvrasa

AHK nonnmepasa

[MpomoTop

PekoMbuHaHT AHK

bakTepus

[MpoMoTOop — uMWHM 6ownab GepyBun reH. Auan p-AHK Hu GakTepusra
KupuTamu3. EBBOIM GaKTepus 01amm3, 0fam nuaru 6akTepuscu Xo3up peaktopaa
onnHagw. MPONHCYNNHAAH HCYNH X0Cun 6ynagn.

3 Ta nnHKA 6op:

1. baktepua 6unaH mwnawl

2. OflaMHM reHnHW axpatno, kognosun AHK rava kenmw

3. Kumésuin nynnap

By MwHW — pekombuHat AHK HX CUHTE3 KL, 6Up mMapTa KAIULIN Kepak.
KeliH GakTepus MHCYNMHHW CUHTE3 Kunasepagn. 'eH WHXeHepus nynu 6unaH
WHCYNNH CUHTE3 KUAULW UWKHU 6upnHun Mapta  «NOVA»  dupmacuHu
O/IMM/1IapU amasira OLLUMPULLITaH.

KognoBuMHM cuHTE3 Kunauk, npomotop [AHK HWM  CUHTE3 KWUNAMK,

GakTepusHW YpraTauk, KUPKAnK.

OHK - PHK - okcun — meTtabonut

ByHAa reHeTUK MyxaHANCNNK NYIMHN KYPUO YNKCaK:



OHK N-PHK Xnm. CuHTex

K-AHK

BekTop pekomouHat — AHK

(nnasmnaa)

xyxainpa (bakrepus)

Kepakv Mmoja

(okcun)

Casonnap

1. IHCYNUH KaHzain ropMmoH?



2. K-12 WwTamMmu KaHgan TanépnaHagmn?
3. k-AHK kaHgain onvHaan?

4. p-AHK kaHgain onnHagn?

5. VIHCYNVIH Heva 3aHXupaH néopart?

6. VIHCYNIMH NpenapaTUHUHT TabCUPKN KaHaKa?
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