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IIporpaMma BCTYNUTE/IBHOI0 YK3aMeHa
A1 IOCTYNAIHMX B OKTOPAHTYPY
Ha rpyniy oopa3oBaTe/IbHBIX IPOrpamMMm
D082 — «buoTexHo/siorusa»
I. O01He mo/10KeHust
1. Ilporpamma cocraBieHa B coorBerctBuM C IIpukasom MuHucTpa
obpa3oBanus u HayKu Pecriybmku Kasaxcrad ot 31 okts0ps 2018 roga Ne 600 «O6
yTBepKAeHnr TUIMOBLIX TIpaBWI MpreMa Ha oOydeHre B opraHu3aldyd oOpa3oBaHus,
peasusyroiie obpa3oBaTe/ibHble TIPOrPaMMbI  BBICIIIETO W TOCTEBY30BCKOTO
obpa3oBaHus» (1anee — TUITOBbIe MpaBuUIA).
2. BeTymuTenbHbIM 3K3aMeH B JJOKTOPaHTYPY COCTOWT W3 cobeceoBaHMS,
HaITMCAHMS 3CCe ¥ FK3aMeHa I10 MPOGHIIIO TPYIIITLI 00pa30BaTe/IbHbBIX ITPOrPaMM.

bsiok basnbl
1. CobecesoBaHue 30
2. Dcce 20
3. DK3ameH Mo MpoQUII0 TPyNIbl 50
oOpa3oBaTeIbHON ITPOrPAMMBI
Bcero/npoxoHou 100/75

3. IIpomo/KUTe/NbHOCTh BCTYIMUTE/NBHOIO 3K3aMeHa - 3 yaca 10 MuUHYT, B
TeYeHrWe KOTOPBbIX IIOCTYMNAOLIUKA TMHILIeT 3CCe, OTBeYaeT Ha SJIEKTPOHHBIU
9K3aMeHaI[MoHHbI Owter. CobecemoBaHre TPOBOAWTCA Ha 0Oa3e By3a [0
BCTYIUTE/IBHOTO 5K3aMeHa.

I1. ITopsiioK nNpoBeAeHHsI BCTYNIUTE/IBHOI0 3K3aMeHa

1. Tloctynatomye B [OKTOPAHTYpPYy Ha rpymmy o6pa3oBaTe/bHbIX MPOrpamm
D082 — «buoTexHo0TUs» MUIIYT MpobieMHoe / TeMaThueckoe 3cce. O6beM 3cce —
He MeHee 250 cJ10B.

Llenmp 5cce — ompenenuTb ypOBeHb AaHAJIMTUYECKUX U TBOPYECKUX
CroCcoOHOCTe, BbIpDa)KEHHBIX B YMEHUU BBICTPAWBAaTh COOCTBEHHYIO apryMeHTalUo
Ha OCHOBe TeOpPeTUUeCKUX 3HaHWM, COLIMaTbHOTO U JIMYHOTO OIbITa.

Buap1 scce:

- MOTHBALIMOHHOE 3CCe C pacKpbITHEM MO0yAuTe/NbHbIX MOTHBOB K
MCC/IeJOBaTe/IbCKOU esiTeTbHOCTH;

- Hay4yHO-aHa/UTHYecKoe 3cce C 0OOCHOBaHWEM aKTyaJbHOCTH U
MeTO/,0JIOI'MU TIJIaHUPYEeMOr0 UCC/IeJ0BaHus;

- mpobsieMHOe/TeMaTUUeCKOe 3CCe, OTpakarolllee pa3/MuHble acCIeKThl
HAy4YHOT'0 3HAHUS B TPeIMETHOM 006/1aCTH.



2. DJIeKTPOHHBIA 3K3aMeHalMOHHBIM OU/IeT COCTOMT U3 3 BOITPOCOB.

Tembl [71s1 TIOATOTOBKU K 9K3aMeHy 10 MpO¢u/I0 TpyIirbl 06pa3oBaTebHOM
IIpOrpaMMBbl:

Juciumimaa «CoBpeMeHHbIe MeTObI B 0MOTEXHO/I0THH»

MeTtopan! co3panusi pekoMOuHaHTHBIX Mosiekya JJHK. depmeHThl 0OMeHa
HYK/IEMHOBBIX KHCJIOT, WCMO/b3yeMble B T'€HHOW WH)XeHepUU. XapaKTepUCTHKa
(epMeHTOB pecTpUKLMH, HUX Kaaccupukanus. M3ommsomepbl. PecTpUKLMOHHBIE
KapThl W pPeCTPUKLMOHHbIE  ¢parMeHTbl.  MeToabl  KOHCTPYHMPOBaHUS
pekomOuHaHTHOW MosieKynel  JIHK, monyuenne k/HK reHa, pecTpukiys,
JIITUPOBaHMe U MEeTO/bl [IepeH0Ca FeHOB B KJIeTKU Pa3/IMuHbIX OPraHu3MOB.

MeTto/1bI BbI/le/IeHHsI KJIOHUPOBAHHBIX reHoB. CeseKIus KJIOHOB OaKTepui,
MOJIyUMBIIIUX ~ PeKOMOWHaHTHbIE  IJIa3MHJbl, C  HCIOAb30BaHHEM  T'eHOB,
OTIpeJIe/IIOLIUX yCTOMUMBOCTD K aHTMOMOTHMKAaM (MHAKTUBALMsi B pe3y/bTare
BCcTaBKM). bnortunr no Cay3epHy W “ceBepHbIid O0ioTMHT” (Southern and northern
blotting). CKpyHUHT OGUO/IMOTEK TEHOB C TIOMOIL[LIO OJIMTOHYK/IEOTHUHBIX 30H/IOB.
OH3UMaTUYeCcKrue, UMMYyHoJiIorhueckue U uMMyHogepMmeHTHble (ELISA) meTtonbl
uieHTUUKaIU Oe/TKOBBIX TPOJYKTOB T€HOB U COOCTBEHHO HYK/IEMHOBBIX KUCOT
(ZUrOKCUreHuH, TPOWHAs COMpab HYKJIEeMHOBBIX KUC/IO0T). Vcrmosb3oBaHue meToa
nonumepasHou 1enHor peakiuu (ITLP) ans upeHTUdUKalyy, amMrupuKalud U
BblJienieHus crieliuduueckux yuactkoB JTHK.

Metoabl TpaHchopManuM PpacTUTE/NbHBIX MPOTOIVIACTOB, K/IE€TOK H
TKaHel. [lna3muzpl, WHAYLMPYIOIWE OMNyXO/JW, WHIyLUpyeMble HeKOTOPbIMU
MOUBeHHBIMM OakTepussMu. ['eHeTHuecKasi WHKeHepusi pacteHuii. KopoHuaTbie
raifibl TIPeACTAB/ISAIOT €000 oryxXonmu pacTteHui. [lna3smMubl WHAYLMPYIOIHe
onyxom (Ti-azmuger). MytanTel Ti-niasmug. Naterpauusa T-JHK ¢ xpomocomon
pactenusi. JIHK Ti-nasmupl B KauecTBe BeKTopa. TpaHcgopMaliysi pacTUTeTbHbIX
KJeTOK W mpoToractoB. Mobummsarus T-IIHK c momorirpio vir-cermenta Ti-
T1a3Mu/bl. ATTHYHMpOBaHHbIe BeKTOPbl Ha ocHOBe T-/IHK co3jar0T BO3MOKHOCTH
pereHepanuy LieJIOr0 pacTeHuss M3 OAHOW KjeTku. BcrpamBanue T-IIHK MoxxHO
WCIIO/Ib30BaTh /Il BbIIEJIEHHWsST TE€HOB pacTeHWW. IIpakTuyeckoe mNprvMeHeHHe
reHeTUYeCKOW MH)KeHepUU PaCTeHU C UCTob30BaHueM Ti-TiasMuf,.

dusuyeckue ©u Ouodu3UUECKHEe MeTOAbI. CnekrpasnbHble MeTO/bl
WCC/IeJOBaHUS ~ CTAllMOHApHBIX  CBOMCTB ~ OHOJIOTHYECKHMX  cucteM. MeTof,
5JIEKTPOHHOTO W TMapaMarHUTHOTO pe30HaHCa, $epPHbId MAarHUTHBIM pPe30HaHC.
MeToapl  W3ydeHHs ~ WOHHOM  TIPOHHUI[@eMOCTA  OUWONOTMUeCKUX  MeMOpaH.
KanopumeTpruueckrie MeTofAbl wucciefioBaHus OeskoB. CrieKTpaibHbie MeTO/bl
ucciefoBaHusi  OenkoB. [IlpoTeomHble MeTOAbI u3ydyeHUs OenkoB. MeToJpbl
BbI/le/IeHUs1 U OUMCTKU OenkoB. LleHnTpudyrvpoBanue, cosneBoe (pakIMOHUPOBaHUE,
refib-QuibTpaLus, Auanvis. MeTtoabl  yibTpaguabTpaLM, XpoMarorpagus C
obOpartieHHOM (a30i, pacripefienUTe/ibHasi XxpoMaTorpadusi, rejib-xpoMaTtorpadusi.

JucyuiuinHa «XpoMOCOMHAsA ¥ FreHHass HH)KeHepUus»

[IpeumyliiecTBa  5YKapUOTHYECKOM  CUCTEMBI  KJIOHUPOBaHUS Jin b
reHeTUYeCKMX MCCeloBaHUA UM [/l W3YUYeHUsl Pperyysiliii  SKCIPeccuu
YKapUOTHUYECKHX TeHOB Ha TIPUMeEpPE IPOXKeBbIX KaeToK. CdeporniacTsl JpoxiKeHn.



OKcIipeccus TeHOB Ipoxokelt B OakTepusix E. coli. YenHouHble BeKTOPBI. [11a3Mub!
apoxokeii.  [loBbiieHne  3(ppeKTUBHOCTA  TpaHCPopMald C  TOMOIIbIO
JIOTIOJIHUTE/IbHBIX TOUEK Hayasia PerIMKaluu (371eMeHTOB aBTOHOMHOW PeryIMKaluu,
OAP). Crabunmsaius ApoxKeBbIX TUIa3MH/ BBeeHHeM rieHTpoMepHoi (CEN) JTHK
T POXOKEU. [IImyumekM Ha KOHL[AX [JPOXOKEBBIX XPOMOCOM -  TeJlIOMephl.
HarpaBneHHoe BcTpamBaHve KiaoHHpoBaHHOM [JIHK B XpOMOCOMBI IPOXOKEH.
Opranuszainusi U peryssiiusi SKCIpecCMyd TeHOB y Jpoxokeil. MeTtabonvTrnyeckast
VH)XEeHepusl.

JAucnunivHa «®u3no/10rusa yCToNUMBOCTH MUKPOOPraHM3MOB»

OO0beKThl OHOTEXHO/IOTHMH. [IpOMbIlIIEeHHOL[eHHbIE MHKPOOPraHWU3Mbl —
bakTepru, aKTUHOMULIETBI, APOKIKH, TJIeCHEBbIe TPHUObI, MUKPOBOZOPOC/IH.

XpaHeHHe TPOMBINUIEHHBIX IITAMMOB MHKPOOpraHu3moB. Crioco0Oml
JJIUTE/IbBHOTO COXPaHeHWs U 3alllUThl OT MopaxeHWs: ¢daramMu IPOMBIIIEHHbIX
LLITAMMOB MUKDPOOPIaHHW3MOB.

Ky/nbTHBHpOBaHHEe MHUKPOOPraHu3MOB. 3aKOHOMEPHOCTHM UX pOCTa U
KYJIbTUBUPOBaHUs. ONTUMHA3aLIUS TIPOL[eCCOB KYJIbTUBUPOBAHWS MUKPOOPraHU3MOB.

KonTtpoas OHOTEeXHO0/IOrHYeCKOro U MHKPOOHO/I0rHYeCKoro
NMPOU3BO/JCTBA. MUKpOOBI3arpsi3HUTETM  OMOTEXHOOTMUECKUX TIPOM3BOJICTB U
6oprba ¢ HUMU. [IpOM3BOACTBEHHBIM U CAHUTAPHO-MUKPOOHOIOTMUeCKU KOHTPOJIb
MPOU3BO/ICTB. MUKpPOOPraHu3Mbl B Me[IULIMHE, CeJbCKOM XO35UCTBe, TMUILeBOU
OUOTEXHOJIOTUH.

ITonyuenne mnpoduoTukoB. CBOICTBA W KpuUTepud OTOOpPa IITAMMOB
TIPOOMOTHYECKUX MUKPOOPraHu3MOB. Knaccudukanys MTPOOMOTHYECKUX
TiperiapaToB. BUOTeXHOJIOTS 1o/Ty4eHust TIPOOMOTHKOB.

JucoyuninHa «Perynsinusa reHoMa»

VmxeHepHast 3H3UMOJIOTHA. VIMMOOUIM30BaHHBIe (DepMeHThl. TIPUMEHeHUH
UMMOOUM30BaHHBIX ~ (epMeHTOB B OuoTexHosiornd.  CHUHTeTHYeCcKass U
(yHKIMOHaMbHasi TeHOMUKA. ['eHeTmyeckas MojuduKaiusi BUPYcOB. DyHKIUs
noMeHa Oenka, kogupyemoro R reHamu. Pomb crierduueckoro amienst R-reHa.
BHexpomMocomMHbIe  (aKTOpbl HacaeACTBeHHOCTH. HoBble aHTHOAKTepHaabHBIE
rperiapatel C TMPUMEHEHWEM TeHOMUWKM U TIPOTeOMUKU. AjpecHas [10CTaBKa
JIeKapCTBEHHBIX MPerapaToB U TepareBTUUYeCKUX reHOoB. MeTareHOMUKHM B M3y4deHune
TreHOMOB IIPO- U 3YKapuoT.

JucounmHa « brnoTexHo/10rus ce/ibCKOX03AMCTBEHHbIX PaCTeHNNH»

KnonanbHOe MHKpOpa3MHOKeHHe M 03//0POB/IeHHe pacTeHuH. MeTonbl
KJIOHAJIBHOTO ~ MUKPOPasMHOXXEHUSI  PaCTeHUH, 3Talbl  MUKPOKJ/IOHA/ILHOIO
pa3sMHOKeHUs], (PAKTOPhI BAMSIIOLIME Ha MPOLECC MUKPOK/IOHATBHOIO Pa3MHOKeHUS,
03[,0pOBJIEHHE I10CaJJOYHOr0 Mareprasia OT BUPYCOB.

IIpeososieHue In vitro NporaMHOM M NOCTTAMHOM HECOBMECTHMOCTH.
[MporaMHasi ¥ TIOCTramMHasi HECOBMECTUMOCTb TIpU OTJaJéHHOW TUOpUU3alUU.
OnnogotBopenue in vitro. KynbTypa M301MpoBaHHbIX 3ap O [ bl I ed. KynbTypa
SHZOCIepMa.

I'ansioMaHasas TeXHOJ/IOIUA. Kynbrypa mnbulbHUKOB. Vcmosb3oBaHue
rarionpo/0CCepoB M OT/AajeHHOW rubpujusaliuv TMpU TOJYyYeHUU TaryouAHbIX



TKaHeil. [To/iyueHWe ramiouJHbIX pacTeHUN B KyJbTYpe KeHCKOro ra M e TO (¢ U Ta.
B03MO>XHOCTH ranyionIHbIX TEXHOJIOTUM.

Krnerounast umxkeHepus. Kynbtypa nporomiactoB. M3osdnua U 1nosiyueHue
YKU3HECTIOCOOHBIX TpOTOIIacToB. KynbTHUBHpOBaHWE TPOTOILIACTOB. PereHeparius
pacTeHul B Ky/bType MPOTOMJIaCcTOB.

Comaruueckass rTuOpugu3anus. [TpUHIMITEI COMaTHUeCKOH TUOpyau3aIiiu.
['eHeTUUeCKHe OCHOBBI cOMaTHueCcKol rudpuu3anuu. ComaTuueckast riopuan3alis
OT/la/IeHHBIX BU/IOB PacTeHU. MeTo/ibl ceNeKI[id COMaTUUeCKUX ruopuioB. MeTo/ibl
aHa/ir3a TUOpPUAHBIX pacTeHuid. [IpakTUueckoe TmpUMeHeHHWe COMaTUUeCKoMn
rubpyar3aLiig.

KierouHas ceneknusa. MeTozbl K/IeTOUHOUW cesieKUyd. OTOOD yCTOMUMBBLIX
KeToK. CTabWIbHOCTH TpPU3HAaKa YCTOWMUMBOCTH. VIHAYLMPOBAaHHBLIM MyTareHes.
Oco6eHHOCTH MyTareHe3a W CeJIeKIIUM MYTAHTOB in vitro. ByvsHue myTareHoB Ha
BbDKUBAaeMOCTb KYJIbTUBUPYEMBIX in Vitro KieTok. MeToAbl CeseKLjuy KJIeTOUHbIX
BapUaHTOB.

CoMak/10Ha/IbHBIE BapUaHTHI. ComakJ/ioHa/ibHas HW3MEeHUUBOCTh.
EcrecTBeHHOe TeHeTHMUeCKOe pa3HooOpa3uve K/eTOK pacTeHWi. VI3MeHUMBOCTh
reHoMa B MpoLiecce Ky/JbTUBHPOBaHUA in vitro. VI3MeHUYMBOCTb LIMTOI/Ia3MOHAa Y
COMAaKJ/IOHa/IbHbIX BaDUAHTOB. 3HaUeHWe r'eHOTUIa ¥ UCXOJHOr0 SKCIylaHTa. BiusiHue
YC/IOBUM KYJIbTUBMPDOBaHHS Ha pereHepaliii0 pacTeHUW. ['eHeTHUeCKUM aHasu3
COMakK/IOHOB. [IpakTMueckoe WCMO/b30BaHWE W  TI€PCIIeKTUBbI  NPUMeHeHUs
COMAaKJIOHa/IbHOM M3MEHUYMBOCTH.

I'eHHasn uH)KeHepus pacTeHuid. TpaHcdhopmanys pacteHui Ti-mma3mMuaon us3
Agrobacterium tumefaciens. BekropHbie crcTeMbl Ha ocHOBe Ti-ra3mus. MeTtozbl
TiepeHoca TeHOB B pacTUTeNIbHbIE KIeTKU. [IpuMeHeHHWe penopTepHbIX F'eHOB MpPU
TpaHC(OpMallui KJIeTOK pacTeHWil. BbifiesieHWe pa3/MuyHbIX NPOMOTOPOB U UX
WCIo/Ib30BaHue. BeeeHre uykepoaHbIX reHoB B xjioporviactHyro JIHK. ITonyuenue
TPaHCTe€HHBIX PaCTeHUM, He CoiepyKalljuX MapKepPHbIX T'€HOB.

IlpyMeHeHHe TeHHOW UWH)XeHepHMH pacTeHUuM. BriBefleHHWe pacTeHUM
YCTOMUMBBIX K HACEKOMBIM — BpeAMTe/sIM, BUpycaMm, repbuiydgam, rpubam u
b6akTepussM.  [loslyueHWe pacTeHUM, YCTOMUMBBIX K pa3/MYHLIM CTPECCOBLIM
¢dakTopam u crapeHut0o. OKUC/IUTENbHBIM CTpecc, cosneBoit crtpecc. Co3peBaHue
niozioB. Mcrnonb3oBaHWe TOKCUMHOB (UTONaToreHOoB B OTOOpe ¢opM pacTeHU,
yCTOWUMBBIX K Oome3HsM. BbifiesieHre COneyCTOMUMBBIX (DOPM pacTeHWM MyTeM
TIPSIMO ¥ HEMPSIMOM CeJieKI[MH B KyJ/IbType TKaHu. OTO0p X0/00yCTOMUYMBBIX (OpPM.

JucoumyimHa «BHOTeXHO/IOTHSA  TPOU3BO/JCTBA OHOTEXHOJIOTHYECKH
AKTHUBHBIX BelleCTB»

Knaccupukanuss  npojyKToB  OHOTEXHOJIOTHYECKHMX  MPOU3BO/ICTB.
[TpupoaHble MakKpOMOJIEKY/lbl — Oenkd, (epMeHTbl, TOPMOHBI, BHUTaMHHBI,
TI0JTMCaXapyu/ibl, MOMU3(GUPhI, AHTUOMOTUKH, OMOTeHHbIe CTUMYJISITODPBI, ITeCTUIHIBI
BblJle/IeHHbIE W3 KJ/IeTOK MHUKPOOPraHW3MOB, TKaHell W OpraHoB pacTeHUW W
JKABOTHBIX.

OcHOBHBI€ TIPHHI[UNBI MOJy4YeHHs] 0eJIKOB M MeTOAbI HUX OUYHUCTKH.
Vcrionb3oBaHre MUKPOOPTaHWU3MOB (ZIpO>KKeld, OakTepuii, BOAOPOC/el, TprOOB) /s



nmpou3BoAcTBa Oenka. Metoapl ouncTKA OesikoB. [IpUroToBsieHWe SKCTpaKTa
Paspymienve kjietok M 3kcTpakyusa. OnThMu3anysg U OCBeT/IeHMe SKCTpakTa.
MeTo/pl, UCTIONB3yeMble TIPH OUHCTKe OeTKOB M (pepMeHTOB, aCCOLMMPOBAHHBLIX C
YaCTULIAMU.

Metojbl  BbIje/IeHUsI OHO/IOTHYECKH AaKTHBHBIX BeIIeCTB W3
PacTUTE/IBHOTO ChIpbsi. OCOOEHHOCTH KCTParvipoBaHUS W3 PACTUTETBHOTO ChIPhS
C K/IeTOUHOM CTpyKTypou. CTafuM 3KCTpardpoBaHUsI W WX KOJWYECTBEHHbIe
XapakTepuCTUKA. OCHOBHbIe (DAKTOpPBI, BJUAIOIIME Ha TOJHOTY UM CKOPOCTb
9KCTparupoBaHusi. TpeboBaHUs K 9KCTpareHTaMm.

OcHoBHBIe  BHABI  JKCTparupoBaHusa  (Mauepauus,  IepKOJSALMS,
perepKoJisilivsl, yCKOpeHHasi [JpoOHasi Mallepaijusi MeTOZOM TIPOTHBOTOKAQ,
LUPKYJ/ISILUOHHOE 5KCTparupoBaHue, HeIpepbIBHOE MPOTUBOTOYHOE
5KCTparupoBaHHe C TlepeMellrMBaHueM ChIPbsi M 3KCTpareHTa, 3KCTparupoBaHUe
OKIWKeHHbIMA ~ ra3amu).  VIHTeHcudUKalusi  TIPOLIECCOB  KCTparkpoBaHUs
(5KCTparvpoBaHue C  TOMOILIBK0  POTOPHO-IMYJ/IbCALJMOHHOIO  anmapara, C
TpUMEHEeHUeM YJIbTpa3ByKa, C TIpUMEHEeHUeM 3JIeKTPUUeCKUX PpaspsanoB, C
VICTI0JIb30BaHMEM 3JIeKTPOI/Ia3MOJIMCA U 3/IeEKTPOINA/IN3a).

IIpoMbIII/IEHHOEe TPOU3BO/CTBa OHO/IOTHYECKH AKTHBHBIX BeIECTB W3
KyJbTYPbl KJ/eTOK pacTeHuil. [loArotoBka cpeawsl [js KyJIbTUBHPOBAHUS
MpPo/IylieHTa W TIOCEeBHOTO MaTepuasia.  buocuHTe3 OWONMOrHYecKd aKTMBHBIX
BellecTB. Breigenenue, ourictka BAB 1 nosiyueHre roToBOM MPOAYKLIUM.

BuorexHosiorusa mosyueHuss (QepmenroB. OO01acTb TpUMeHeHUs U

VCTOUHUKK  (PepMEHTOB. Bribop 1mTaMMa ¥ yC/IOBHM  KyJbTUBUDPOBAHUS.
TexHOMOrHsl KyJbTUBUPOBAHUS MHUKDOOPraHM3MOB — TMPOAYLIEHTOB (PepMeHTOB,
BbileleHMe W crabwin3auys — ¢GepMeHTOB. [TpumeHeHue  ¢epMeHTOB
MHUKPOOPTraHU3MOB.

ITpou3BOACTBO aMMHOKHMC/I0T. BUOTEXHOJ/IOTHS CUHTe3a aMUHOKUC/IOT U UX
ourcTKa. [lonmyyeHre aMUHOKHC/IOT C TIOMOIIbI0 UMMOOWIM30BaHHBIX K/IETOK H
dbepmeHTOB. Ilo/lyueHre ONTUUECKWX U30MEPOB aMUHOKUCJIOT MYTeM MPUMEHEeHUs
alyia3 MUKpOOPraHU3MOB.

IIpou3BocTBOo BUTaMUHOB. O0111asi XapaKTepHUCTHKa BUTaMUHOB. [TosyueHue
BOoJOpacTBOpUMBIX (BUuTamuH B1, B2, B6, Bc, PP, B3, B12, ButamuH C) BUTaMUHOB.
[TonyueHne >KMPOpPAaCTBOPHMMBIX (3procTepuMH, BUTaMMHa D2) BUTaMUHOB.
[TonyueHve KapaTUHOUOB.

ITpou3BOACTBO OpPraHUYecKUX KHMC/AOT. [losyueHre opraHWuecKuX KHCJIOT
(MTMMOHHOM, MOJIOUHOMW, YKCYCHOM, TIPOMIMOHOBOM, WTAKOHOBOW, TJIFOKOHOBOM,
dbyMapoBoOli KMC/IOTBI) C 1le/IbI0 MCII0/b30BaHUsI B THIEBOM U (hapMalleBTUUeCKOi
TIPOMBILLIJIEHHOCTH, B TEXHUKE U B KQUeCTBe XUMHUUECKOI'0 ChIPbSI.

IIpUHIUNBI TEXHUYECKOr0 OCHAIeHHs OUOMPOU3BOJCTB. ArMIapaTypHOe
oopmsieHre MUKPOOHUOIOTUUECKHX TIPOM3BO/CTB. YTIpaBjieHHe TeXHOJIOTUUeCKUMHU
niporjeccamMu OmocuHTe3a BAB. OTxoapl 6MOTEXHOIOTUUECKUX TIPOM3BOZCTB U UX
00e3BpeXXrBaHUe U yTHIHA3ALIYS.

IT1. CnMCcoK UCI0/IL30BaHHBIX UCTOUHUKOB
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