YTBEPXIAEHO
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IIporpamMMa BCTYNIMTEJIBHOI'0 JK3aMeHAa
JJIS IOCTYNAKIINUX B IOKTOPAHTYPY
HA rpyniy o0pa3oBaTe/ibHbIX NPOrPaMM
D082 — «buoTexHoJ0rus»
. O0mme monoxKeHUsA
1. IIporpamma cocraBieHa B cootrBeTcTBUM ¢ IIpukazom MuHuctpa
obpasoBanus u Hayku Pecriyonuku Kazaxcran ot 31 oktsi6pst 2018 roma Ne 600 «O06
yTBEpKJAeHUH TUIIOBBIX TPaBUJI MpUeMa Ha O0y4eHHUE B OpraHu3alnuy 00pa3oBaHusl,
peanusyonme o0pa3oBaTeIbHBIE MPOrPAMMBI  BBICIIETO M IOCJIEBY30BCKOTO
oOpazoBaHus» (ganee — TUMOBBIEC MPaBUIIA).
2. BerynuTtenbHbIM 3K3aMEH B JOKTOPAHTYpPY COCTOUT W3 coOeceoBaHus,
HaIMMUCaHUs 3CCE U AK3aMeHa Mo MpoduIIio TpymIbl 00pa30BaTEIbLHBIX MPOrPaMM.

biok baer
1. CobecenoBanue 30
2. Dcce 20
3. DK3aMeH 1Mo NpoQHIII0 TPYIIIbI 50
00pa30BaTeNbHON MPOTrpaMMBbl
Bcero/mpoxoaHoii 100/75

3. IIpoaOmKHUTENIBHOCTS BCTYNUTENBHOIO 3K3aMeHa - 3 yaca 10 MuHyT, B
TEYEHHE KOTOPBIX TMOCTYMHAIOMIMKA MHUIIET 3CCe, OTBEYAEeT Ha DSJIEKTPOHHBIN
sK3amMeHaImoHHb Ouner. CobecemoBaHue TMPOBOAUTCS Ha 0aze By3a J0O
BCTYNUTEIHHOTO SK3aMEHa.

I1. llopsiiok NpoBeaeHNs BCTYNUTEILHOI0 IK3aMeHa

1. [locTynaroniye B TOKTOPAHTYpYy Ha Ipynmny o0pa3oBaTeIbHBIX MPOrpaMMm
D082 — «broTexHoI0THs» MUIIYT MPoOIeMHOE / TeMaThdeckoe dcce. O0beM 3cce —
He MeHee 250 cnoB.

Llens s3cce — omNpenenuTh YPOBEHb AHAIUTUYECKUX M TBOPYECKHUX
CIOCOOHOCTEH, BRIPAKCHHBIX B YMEHUH BBICTPAUBATh COOCTBEHHYIO apTyMEHTAIUIO
Ha OCHOBE TEOPETHUYECKUX 3HAHUM, COLUATIBHOTO U JIMYHOTO OMbITA.

Buner occe:

— MOTHUBAIIMOHHOE 3CCE C PACKPBITHEM MOOYIUTENIbHBIX MOTHBOB K
UCCIIEIOBATENLCKOM 1€ATEIbHOCTH;

— Hay4HO-aHAJIUTHYECKOE 3cce ¢ OOOCHOBAaHUEM aKTYaJIbHOCTH U
METO/I0JIOTUH TIJIAHUPYEMOTO UCCIIEI0BAHMUS;



— TPOOJIEMHOE/TEMATHYECKOE 3CCE, OTPAKAIOIIEE PA3THMUHBIC ACTICKTHI
HAY4YHOTO 3HAHMS B MPEIMETHOMN 00JIaCTH.

2. DJEKTPOHHBIN FK3aMEHAIMOHHBIN OMJIET COCTOUT U3 3 BOMPOCOB.

Tembl 111 TOATOTOBKU K 3K3aMEHY MO MPOQUIIO TPYIIbl 00pa30BaTEIbHOM
IPOrPaAMMBI:

Jucunminna «CoBpeMeHHbIe METOAbI B 0MOTEXHOJIOTHI»

Metoabl co3nanusi pekoMOuHaHTHBIX MoJiekya JIHK. ®depmentsr oOmena
HYKJIEMHOBBIX KHUCJIOT, MCIOJIb3yEMbIE B T€HHON WH)KEHEpUH. XapaKTepUCTHKA
dbepMeHTOB pecTpuKIuu, ux kiaccudukanusa. M3ommsomepsl. Pectpukimonnsie
KapThl W PECTPUKIMOHHBIE  (parmMeHTh. MeToabpl  KOHCTPYHPOBAHUS
pekoMmOuHanTHOM Monekynbl JIHK, mnomyuenne x/IHK rena, pectpukuus,
JUTUPOBAHUE U METOJIbl IEPEHOCA T€HOB B KJIETKU PA3IUYHBIX OPraHU3MOB.

Metoabl BblieleHHS] KJOHHPOBAHHBIX TeHOB.  Celekuus KIOHOB
OaxkTepuii, MOJyYUBIINX PEKOMOMHAHTHBIE IMJIa3MU[IbI, C UCIOJIB30BAHUEM T'€HOB,
ONPENEIAIONMX YCTOMYMBOCTh K AHTHOMOTHUKAM (MHAKTUBALIMS B peE3yJibTare
BcTaBku). biortunr no CaysepHy u “ceBepHblil OnotuHr” (Southern and northern
blotting). CkpuHUHT OMOJIMOTEK TEHOB C MOMOIIBIO OJIMTOHYKIICOTUAHBIX 30HOB.
DH3UMaTH4eckue, uMMyHoJsornueckiue u ummyHodepmentuoie (ELISA) merombt
ueHTUGUKAIIMN OCJIKOBBIX MIPOYKTOB T€HOB M COOCTBEHHO HYKJIEMHOBBIX KUCIIOT
(IUTOKCUTEHUH, TPOIHAs CIIUPaJIb HYKJIEMHOBBIX KUCIOT). Micnonp30BaHue MeTo1a
nonumepasHon 1ernHon peakuuu (I1LIP) s maentudukanuu, amminduKanum 1
BbIIesieHUs crienuduaeckux ydactkoB JIHK.

Metoabl TpaHcGOpMANMH PACTHUTENbHBIX MPOTOIIACTOB, KJIETOK H
TKaHel. [lna3Munbpl, MHAYLHMPYIOIUE OIMYXOJIH, WHIAYLHPYEMBbIE HEKOTOPHIMU
MOYBEHHBIMU OakTepusiMu. ['eHeTHueckass uMHXKeHepusi pacteHuil. KopoHuartbie
rajibl MPEJCTaBISIIOT COOOM omyxonu pactenuil. llnasmMuabl UHAYUHPYIOIIHE
onyxonu (Ti-mnmasmuael). Mytantel  Ti-mazmua. HWurterpanus T-JIHK ¢
xpomocomoii pactenus. JIHK Ti-mnazmuasl B kauecTBe BekTopa. Tpanchopmarms
pPacCTUTENbHBIX KJIETOK M mpotoriactoB. Moounuzanus T-JIHK ¢ momomisio vir-
cermeHTa Ti-Tuia3Muabel. ATTHyHpoBaHHbIE BeKTOpbl Ha ocHoBe T-JIHK co3zpator
BO3MO>XHOCTh PETEHEPAIIMU LIETIOTO PACTEHUS U3 OJHOM KieTKu. BeTpauBanue T-
JHK MoxHO wucnons30BaTh [ BBIIEICHUS TE€HOB pacTeHuid. I[Ipakthueckoe
MPUMEHEHUE TeHETUUECKONW MHKEHEPUH PACTEHUI C UCTIONIb30BaHUEM Ti-T1a3MuI.

Pdusnveckue U Ouopusnmueckne meroabl.  CrnekTpajabHbIE METOMAbI
UCCJICIOBAHMSI  CTAl[MOHAPHBIX CBOMCTB  OMOJIOTMYECKUX CcHUCTeM. Meron
AIEKTPOHHOTO M IAapaMarHUTHOTO PE30HAHCA, SACPHBbII MArHUTHBIA PE30OHAHC.
MeToasl  u3ydeHUS HMOHHOW TPOHMIIAEMOCTH  OMOJOTHUYECKHX  MeMOpaH.
Kanopumerpruueckue metoabl uccienoBaHusi OenkoB. CHeKTpajbHbIE METOIbI
ucciaenoBanus OenkoB.  [IporeoMHble MeTOAbl H3y4deHUs OenkoB. Meroabl
BBIZICICHUST ©W  O4HCTKH  OenkoB.  llenTpudyruposanue, COJIEBOE
bpakoHUpOBaHUE, Tedb-PUIbTpalus, Auanu3. MeToabl yiabTpadUIbTpaLuy,
xpomarorpadust ¢ oOparieHHoi (Ha3oii, pacipeaeauTebHas XpoMaTtorpadus, reiab-
xpomaTorpadusi.

JAucuuniimHa «XpoMOCOMHAas U TeHHAsl MHKEHEePH D)



[IpeumyiiecTBa 3SyKapUOTUYECKOM  CUCTEMbl  KJIOHHPOBAHUS TSt
F€HETUYECKUX HCCIECNOBAHUN MW I H3YYEHUS PETYISILUM  OKCIPECCUU
YKapHUOTUYECKHX TE€HOB Ha NpHUMepe ApOoAOKeBbIX KieTok.  CdeporacTs
JPOOKEH. DKcTpeccus TeHOB Apoxokel B 6akTepusx E. coli. UenmHOYHBIE BEKTOPHI.
[Tnasmuaer aposxokeit. [lopwimenue 3¢pGHEeKTUBHOCTH TpaHChOpMAIUK € TTOMOIIIBIO
JOTIOJTHUTENBHBIX ~ TOYEK Hauyaja peIyIMKaluu  (3JEMEHTOB  aBTOHOMHOM
pemukanuu, OAP). Crabwimm3zanusi  JIPOMOKEBBIX — IJIa3MHUJ]  BBEJICHHEM
uentpomepHoit (CEN) JHK nppoxoxeid. IInuibkn Ha KOHIAX JIPOXIKEBBIX
XpoMocoM - TenoMepbl. HanpaneHHoe BcTpanBanue kioHupoBaHHou JHK B
XPOMOCOMBI Iposkikei. OpraHuzanus U peryJisius SJKCOPECCUU T€HOB Y IPOAIKEN.
MeTabonuTudeckas WHKEHEPHSI.

JucnumiauHa «@U3M0JI0rusl yCTOMYUBOCTH MUKPOOPTaHU3MOB))

O0bekThl 0MOTEXHOJMO0TUH. [IPOMBINUICHHOLIEHHBIE MUKPOOPTaHU3MBI —
O0akTepyu, aKTHHOMUIIETBI, JPOKIKHU, TIJIECHEBBIE TPUOBI, MUKPOBOIOPOCIIH.

XpaHeHHe NPOMBIILIEHHBIX IITAMMOB MHUKPOOPraHu3sMoB. CriocoOsl
JUTUTEILHOTO COXPAHEHHMS U 3alUTHhl OT TMOPAKEHHUS (aramMu MPOMBIIIICHHBIX
ITAMMOB MUKPOOPTaHU3MOB.

KyiabTHBHpOBaHMEe MHMKPOOPraHM3MOB. 3aKOHOMEPHOCTH HMX POCTa U

KYJbTUBUPOBAHUSI. Ontumuzanus MIPOIIECCOB KYJbTUBUPOBAHUS
MUKPOOPTaHU3MOB.
KontpoJasb OMOTEXHOJIOTHYECKOr0 U MHUKPOOHOJIOTHYECKOr0

Npou3BOACTBA. MUKPOOBI3arpsI3HUTEIN OUOTEXHOJIOTUYECKUX TMPOU3BOJICTB U
ooprba ¢ HuMH. [IpoU3BOACTBEHHBII W CAHUTAPHO-MHUKPOOHOIOTHUYECKUMN
KOHTPOJb MPOU3BOJACTB. MHUKPOOPTaHU3MBbI B MEIUIIMHE, CEIbCKOM XO3SHCTBE,
MUIIEBON OMOTEXHOJIOTHUH.

Ilonyyenne mnpoomoTukoB. CBONCTBA M KpUTEPUU OTOOpa IITAMMOB
MPOOMOTUYECKUX  MHKPOOpPraHm3MoB.  Kmaccudukamumss  mpoOMOTHYECKHX
npenapaTtoB. BUOTEXHOOTS MOy4eHUs: MPOOHOTUKOB.

JAucnumiiuna «Peryasinus reHoMa

NmxenepHas sH3uMosorus. iMMoOwmm3oBaHHbIe (ePMEHTHI. PUMEHEHHUH
UMMOOWIM30BAaHHBIX ~ (epMEHTOB B  OuoTexHOJoruu. CHHTETHYECKass U
dbyHKIIMOHATBHAS TEHOMHUKA. [ eHeTnueckass Moaudukanus BUPYCcoB. DyHKIusA
nomeHa Oenka, kogupyemoro R renamu. Ponp crnenmdudeckoro amiens R-rena.
BuaexpomocoMHble ¢akTopsl HaclneACTBEHHOCTH. HoBble aHTHOaKTepuaibHbIC
npenaparbel ¢ MPUMEHEHUEM TE€HOMUKU W MPOTEOMUKH. AJpecHas I0CTaBKa
JIEKapCTBEHHBIX MpPENapaToB M TEPANEBTUYECKUX TIE€HOB. METareHOMHUKH B
M3Y4YEHHE T€HOMOB MPO- U 3YKapHoT.

JucuuniiuHa « bBHOTEXHOI0r M CeIbCKOX03AMCTBEHHBIX PACTEHHI

KionajibHOe MUKPOpPa3MHOXKEHHE U 0310POBJIeHHe pacTeHuil. Meronapl
KJIOHAJIbBHOTO MMKPOPAa3MHOXKEHHUsI PACTECHHH, JTanbl  MHUKPOKJIOHAIBHOIO
pa3MHOXKEHHUs,  (PaKTOphl  BAMSIONIME Ha  MPOLECC  MHUKPOKIOHAIHHOIO
Pa3MHOXKEHUS, 03J0POBJIIEHUE TIOCAJ0YHOI0 MaTepuana OT BUPYCOB.

IIpeonoJieHue in vitro mporaMHoOil M NMOCTTAMHOW HECOBMECTHMOCTH.
[Iporamuast ¥ mocTramMHasi HECOBMECTUMOCTb IMpPHU OTHAIEHHON THMOPHUAM3ALINM.



OmonoTBopenue in vitro. KynbTypa u3oaupoBaHHbIX 3ap o 1 bl 11 eil. KynbeTypa
SHAOCTIEPMA.

l'anmouaHass TEXHOJIOIHSL. Kynerypa mnsumibHHKOB. Vcnons3oBanue
rarionpo/IIOCCEPOB U OTHAICHHOW THOpUIM3AIMKU TPU MOJYYEHUU TallIOUIHBIX
TkaHel. [lomydeHne rariouHbIX pacCTeHU B KYJIBTYPE dKEHCKOTOo ra M € TO ¢ U Ta.
B03MOXXHOCTH TanjiouIHbIX TEXHOJIOTUM.

Kuaerounas unxkenepus. Kynbrypa nportomiactos. M30i0us 1 nojrydeHue
AKHU3HECMIOCOOHBIX MpoToriacToB. KynpTuBHpOBaHue NpoToIiacToB. Perenepanus
PaCTEHUH B KyJIbType NPOTOILIIACTOB.

ComaTnueckas rudpuausanus. [[puHIUIBI cCOMaTUUECKON THOPUTU3AIIIH.
['eHeTnyeckne  OCHOBBI ~ coMaTuueckod — rubpuamszauuu.  Comaruueckas
rudpuan3anys OTAAJCHHBIX BUAOB pacTeHUH. MeTonbl CeNeKUUn COMaTUYECKUX
rudpu10B. MeToapl aHanu3a rHOpUIHBIX pacTeHuil. [IpakTHdeckoe MpuMEHEHHE
COMAaTHYECKON ruOpun3anuu.

Kuerounas cenexkuusi. MeTobl KjieTouHOM cenekiuu. OTOOp yCTOWYUBBIX
kJeToK. CTaOMIBHOCTh MpU3HAKA YCTOMYMBOCTH. WHIYLIMPOBAaHHBI MyTareHes.
Oco0OeHHOCTH MyTareHe3a U CEJIEKIIMM MyTaHTOB in vitro. BiusgHue MyTareHoB Ha
BBDKMBAEMOCTh KYJIBTUBUPYEMBIX 1N Vitro KJI€TOK. MeTo/bl CeNeKIMN KIETOYHBIX
BAPHUAHTOB.

ComakiioHanbHbIe  BapuaHTbl.  COMakJIOHaJIbHAs  U3MEHYMBOCTb.
EctecTBeHHOE TeHeTHYecKoe pa3HooOpa3ue KJEeTOK pacTeHuil. M3MeHunBOCTH
reHoMa B Ipoliecce KyJIbTUBUPOBAHUA In Vitro. MI3MEHUYMBOCTh LIMTOILIA3MOHA Y
COMAKJIOHAJIbHBIX BapUaHTOB. 3HAYEHHE TE€HOTUIIA M HMCXOJHOTO SKCIUIAHTA.
BnusHue ycioBull KyJbTUBUPOBAHUS HA PErEHEPALIMIO pacTeHUU. | eHeTnueckuit
aHajau3 COMAaKJIOHOB. IIpakTHyeckoe UCIOIb30BaHNE U NEPCIIEKTUBLI IPUMEHEHUS
COMAaKJIOHaJIbHOW U3MEHUYNBOCTH.

I'ennasi uHkenepusi pacrenmii. Tpanchopmarus pacrenuit Ti-mmazmugon
n3 Agrobacterium tumefaciens. BekTtopHble cucTteMbl Ha OCHOBE Ti-TIa3MHI.
Metonsl nmepeHoca reHOB B pACTUTENBHBIE KIETKU. [IprMeHeHne penopTepHbIX
T€HOB TMpHU TpaHchOpMaAUU KJIETOK pacTeHUM. Belnenenne pas3immyHBIX
IIPOMOTOPOB M HMX HWCHOJIb30BaHME. BBeAcHHME 4YyKEpOAHBIX TE€HOB B
xjopomtactayro JIHK. IlonydeHue TpaHCTEHHBIX pacTeHU, HE COAEPHKAIIUX
MapKEPHBIX TE€HOB.

IlpuMeHeHHe TEeHHOM WHKEHEepUM pacreHuil. BriBeneHne pacTeHuin
YCTOMUYMBBIX K HACEKOMBIM — BpEIUTENSIM, BUpYycaM, TrepOuiugaMm, rpudbam u
Oaktepusim.  Ilonmydyenue pacTeHHil, YCTOMYMBBIX K pPa3jIU4YHBIM CTPECCOBBIM
daktopam u crapeHuto. OKUCIUTENbHBIA cTpecc, cojeBoil crpecc. Co3peBaHue
w100B. Mcrnonb30oBaHue TOKCHMHOB (PUTOMATOIE€HOB B 0TOOpe (hOpPM pacTeHUid,
YCTOMYMBBIX K OoJie3HsAM. BblieneHue coneycToMuuBbIX (OpM pacTEeHUU MyTeM
OpsIMOM M HEMPSAMOM CENeKIUU B KyJnbType TKaHu. OTOOp XOJ0J0YCTOMYMBBIX

dbopm.

I[ncummnna «buorexHoJaorus IIPOU3BOJACTBA OMOTEXHOJIOTHYEeCKH
AKTHUBHBIX BCIIECTB»



Kuaccupukanusi mnpoaykroB  OMOTEXHOJOTHYECKMX NPOU3BOJCTB.
ITpuposnHble MakpoOMOJIEKydbl — O€nkd, (EepPMEHTHI, TOPMOHBI, BHUTAMUHBI,
HOJIMCaxapuabl, MOJIUI(UPBI, AHTUOMOTUKH, ONOTE€HHbIE CTUMYJISITOPBL, IECTULIABI
BBIZICIICHHBIE M3 KJIETOK MHUKPOOPIaHM3MOB, TKaHEd M OPraHOB pPACTCHUU U
KUBOTHBIX.

OcCHOBHBIC NPUHUMIbI MOJYYeHUS] O0€JIKOB M MeTOAbl HUX OYHCTKH.
Hcnonb3oBaHne MUKPOOPTaHU3MOB  (ApOXoKel, OakTepuii, Bogopociien, rpudoB)
JUIS TIPOM3BOJCTBA Oenka. MeTo/ibl ouncTKU OenkoB. [IpuroroBieHne 3KCTpakTa
Pa3pymenue kierok W skcTpakuus. ONThMH3auus U OCBETJIIEHHE HKCTPAaKTa.
MeTo/b1, HCTIONb3yeMble TPU OYUCTKE OENKOB U (PEPMEHTOB, ACCOLMUPOBAHHBIX C
YaCTUL[AMHU.

Meroasl  BbleleHMST OMOJIOTMYECKH AKTHBHBIX BeIIECTB U3
PACTHUTEIBHOIO ChIpPbsi. OCOOCHHOCTH IKCTPAruPOBAHUS U3 PACTUTEIIBHOTO CHIPbS
C KJIETOYHOW CTpyKTypoil. CTaauu HKCTparupoBaHUs M HX KOJIUYECTBEHHbIE
XapakTepucTUKU. OCHOBHBbIE (DAKTOPHI, BIUSIOIMIME HA TOJTHOTY M CKOPOCTH
AKCTparupoBaHus. TpeOOBaHUS K IKCTPAreHTaM.

OcHOBHbIE  BHMABI  JKCTParupoBaHuMs  (Manepanusi, MNEpKOJIALHUS,
penepKosIMs, YCKOpeHHas JApoOHas Mmalepanuss METOJOM IPOTHUBOTOKA,
HUPKYJISLIMOHHOE AKCTparupoBaHue, HEMpepPbIBHOE IPOTUBOTOYHOE
HKCTPArupoBaHUE C MEPEMEIIMBAHUEM ChIPbS M DKCTPAreHTa, HSKCTPAarupoBaHUE
CKIDKEHHbIMU  razamu). HTeHcudukamuss mpoueccoB  SKCTparupoOBaHUs
(3KCTparupoBaHue€ ¢ IIOMOIIbIO  POTOPHO-IYJBCALMOHHOTO  ammapaTta, ¢
IPUMEHEHUEM YIJIBTPa3ByKa, C IPUMEHEHUEM DJJEKTPUYECKUX PpaA3psaAoOB, C
MCIIOJIb30BaHUEM 3JIEKTPOILIIA3MOJINCA U DJICKTPOIUAIIN3A).

IIpombIlIeHHOE TPOU3BOACTBA OMOJIOTHYECKM AKTHBHBIX BELIECTB U3
KYJbTYPBI KJIETOK pacreHuil. IloaroroBka cpeapl g KyJIbTHBUPOBAHUS
INpOJyLIEHTa W TMOCEBHOr0 Marepuana. bHOCHHTE3 OMOJIOTMYECKH aKTHBHBIX
BelecTB. Beinenenue, ounctka bAB u nosryuenne roroBoi NpoayKIHH.

buorexnosiorusa moaydenusi ¢epmenroB. OOnacTe NPUMEHEHUS U
UCTOYHUKU (HEPMEHTOB. BeiOop mTamMmma W yCIOBUM KYyJbTUBHPOBAaHHS.
TexHonoruss KyJabTUBUPOBAaHUS MUKPOOPTaHW3MOB — MPOAYIIEHTOB (DEepMEHTOB,
BbIieTicHHe W cTabunmm3anus  QepmentoB.  [lpumenenue  ¢depmeHTOB
MHUKpPOOPTaHU3MOB.

IIpon3BoaCcTBO AMMHOKHMCJIOT. BHOTEXHOJIOTHS CHHTE3a aMUHOKHCIOT U
ux ounctka. [loxydeHre aMHHOKHUCIOT C TOMOUIbI0 UMMOOMIN30BAHHbBIX KJIETOK U
¢epmenToB. [lonydyeHne onTUYECKUX U30MEPOB AMUHOKHUCIIOT IyTEM MPUMEHEHUS
anuiIa3 MUKpOOPraHU3MOB.

IIpousBoacTtBo BuTamMmMHOB. OOmas  XapakTepucTHKa BUTaAMHHOB.
[Tonyuenne BogopacTBopuMbIX (Butamud B1, B2, B6 , Bc, PP, B3, B12, Butamun
C) BuramuHOB. IlomydyeHue >XHpPOPACTBOPUMBIX (IProcTepuH, BUTaMHHA D2)
BUTaMHHOB. [loyyeHue kapaTHHOUIOB.

IIpou3BoacTBO opranuveckux KMcJaoT. [lonydyeHne opraHmuecKux KACIOT
(JIIMOHHOM, MOJIOYHOM, YKCYCHOW, MPOMHUOHOBOM, HMTAKOHOBOM, TJIFOKOHOBOM,
(GyMapoBOii KUCIIOTHI) C LEIbIO MCIOIb30BAHMS B MUIIEBON U (hapMalleBTHUECKON
IPOMBIIUIEHHOCTH, B TEXHUKE U B KAYECTBE XUMUYECKOTO CHIPbS.



IIpyHIMIIBI TEXHUYECKOT0 OCHAIIIeHUs1 OMONPOU3BOACTB. ANnapaTypHoe
odopmiieHre MUKPOOHOJIOTUYECKUX MIPOU3BOJICTB. VYnpasnenue
TEXHOJIOTUYECKUMU Tporieccamu 0uocunTe3a bAB. OTxo/1b1 OGMOTEXHOIOTMUYECKUX
MIPOU3BOJICTB U MX 00E€3BPEKUBAHUE U YTUIIN3AIIHSI.
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