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I.  Omnnucanne nporpaMmbi:
HacTtoanag nporpaMsMa 0xXBarsiBaeT OCHOBOONAraKIIHE Pas/Iensl H 0DIa-
CTH ZHAHHA, B OCHOEC _.:J_L'lE[Hl]ﬁ NParpaMMbsl TedwaT L_.'“_']E.',"_I,:-.-']-DI_]]_I-II: AHCHHNIHHEBL:

CoBpeMeHHBIE NPodIeMEB! DHMIOIHY 110 CNEUHATEHOCTH { OHOTEXHOMOTHA ).

1. OcnoBniie pasie/ibl H RONPOCH K IKIAMEHY:
1. HE'ITIPHH PASBHTHH, OCHOBHLIC ACTICKTRI H oDaacTH MpHMEeHE-
HHA DHOTEXHOI0THHA

1. HD:[HJ.H'C]IH““HHHFH{T‘ET'E: COBPEMCHHEIX DHoTexHOMOrHH. bHoTexHOnOTHA
KK HanpasieHue HayvHO-TEXHHYECKOTO Nporpecca, OMHPAaIIeecs Ha MEHC-
HHITTHHAPHBIS 3SHAHHA.
2. [ToraTHe DHOTEXHONOIHH KAK TEXHOTOMHYECKOTO TPHEMa NOTYHEHHA MO-
JAHPHUHPOBAHHEIX OHOOOBLEKTOBR © LUEIbH) IPHIAHHA HM HOBEIX CRBONHCTE H/HIH
CNOCOOHOCTH MAOHIBCIHTE HOBLIC BCICCTEA.
3. OcHoBHEIE 0DIACTH NPHMEHEHHA COBPEeMEHHONH GHoTeXHOMOrHH, (JCHOB-
Hble DHOIOTHYCCKHE, EHMHHECKHE, TEXHOIOMHYCCKHS H HHAECHCPHBIC ACTICKE TR

COBPEMEHHOH DHOTEXHOIOTHH.

2. bnojoraveckne acnek sl DHOTEXHOIOTHH
2.1. Odman DHOTOIHH, MEKPODHOJIOTHA B (DHIHOI0THA KIETOK
1. Onpenenenye HUIHA H CBORCTBA #HBOMO. Y POBIM OPraHH3aNH KHBOH MaTe-
pun. KileTka Kak OCHOBA HACHECTECHHOCTH M nocriponiseneknd, CTpoesue aipa
H ero pojik B HACEICTREHHOCTH.
2. XHMHYECKHIT COCTAB KNETKH (HYKIEHHORLE KNCAOTRI, DelKH, MoTHcaxapHisl,
JIHITH D, ]!}"]f.’fEﬂn]}D'WHJE[._ FTHEROHPOTEH T, .'IHI'I'GI'F[}DTEH_.'_'I_H, NenTHIOrMTHEAHBL,
MONHBOCHATE, MHHEPATEHBIE KOMIOHEHTEL 1 ROIA).
3. CTpoeHHe ¥ (hyHKIHH KIeTkH. Pasinums KIeToK NpoKkapHoT | aykapHoT. CTpo-

eHHE KNeTOMHOH CTelnkd DakTepHi.
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4, OGMeH BEIIECTE Kak COBOKYNHOCTE MIIACTHYECKOT0 M DHEPIeTHUECKOrD 0hMe-
HOBE. AHIHCHHBL UHET KIETOK W THITE KNETOYHOIO Je/eHH (AMHTO3, MHTO3,
MeH03),
5. 3akonsl MeHens 0 HX HHTEPNPEeTALHA ¢ TOYKH 3PEHHA XPOMOCOMHOH TEOPHH
HACIIECTREHTIOCTH. HElli.‘-.']I.‘.-'lli.‘-'I'EiL‘-]!EH.}L‘-'l'I:: H H3MEHYHBOCTE. :I:'DEJMH HAMSHYHBOCTH.
6. OcHOBHEIE NOIOWEHHA IBOMIOUHOHHOH TeopuH Y. [lapsnHa, e OTIHYHA OT
teopun Jamapra, PopMel 0TOOPA, THITH BUAGOOPEI0BAHHE, OCHOBHBIE ITYTH JB0-
JHOLTHH.
7. MonexynapHele OCHOBRI opraHuzaiuy xpoMocoMel. @yuxumun JTHK, ructonos,
PHK B knerounom metabonnsme, Cueniichue 0 KpoccHHrosep. PexomGunanus y
DaKTepHoparos.
8. IMonoseHne MHKPOOPTAHH3MOB Cpei ApyTHX opraiusvon. CanpodmTsl, napa-
FHTEI, NATOreHHBIE hopmMbl. [IpHHUMIE K1accHHEAIMN OakTepuii: 3y0aKkTepHH,
LML IU'EI-E'].H']'LZ]TI-HF{, L‘IF.‘-‘J Cﬁ?lli.'l CPHH.
9. OGwas GHONOTHA MPOTHCTOR: BoAopocd, npocteiime. ['pudsl. Bupycsl, Bu-
pPyCHEIE HHOEKITHH, TH3I0MEHHA,
10, Mexann3M NOCTYIIEHHA B KISTKH 3YKApHOTOB H NPOKAPHOTOR 3K30TCHHBIX
gelecTs, @UIHONOrHA THTaHU. NIeMeHTEl NHTAHKA, HX 3HAYEHHE IR polecca
duocHHTe3a. PazHoodpaiie THIOE MHTAHMA MUKPOOPIAHHIMOE (ABTOTPOMHA, re-
'I'E!''|T|li_'|-'|']Tlli_'lﬂi_]I--'IFI:I I'J}II_‘.IT{'LIrl-'lT-l:'l-'l'|'!-[‘.H:1]I--'I.FI:I l1i[‘.l'l U['I-pl'H.Hl}'J"'.ll'.]llIHH, HCLlﬂﬂHTDTPDqJHH, XeMOOD-
CAHOTPOIHS ).
11. Paznoodpaive HCTOMHMKOR YIeposa, azota, dociopa, cepsl H IPYTHX ae-
MEHTOR, ]1L‘-]'J_':J.'_Ii-'5}-'¢}-{b[}: MH[-CPDG]_}]'EJ.HH.’EM-‘L‘-.#H- .l.ﬂ{‘.lpl-'l}-l JTH M I-l'l'HF'.?CIBEHHH H HHI'HEH-
'F!II:!IHHF[I-TH 'pI:!IC'Tﬁ KINETOK 2TI8MEHTAMK ITHTAHKWA.
12. m'H'_iH{'I-J'IIZ‘.Ir'HFI '_'IIIE]TII'[.-'.'T'H"—IECK(_‘.IFU Uﬁ.’ﬂﬂllﬂi MO EAOREAHAE KINeTRAMK .?HE]JFD,JE[-
FOTTLH X I'I']_'I-{}'I].E".CEGH, HX j[]:IIi:IEKTHB]!DI:Th W 3ABHCHMOCTE OT _‘g."li_'JIl]Ii-Hﬁ Cpcibl :-}KCI-
HOMHYECKHHA E'l'{'IZ!l'lP[:;]HII_HEH'I' H el CRAL C VEIIOBHAMH DOCTE.
13 BZ]-H.HM{'},‘I.UFII.J'['I:I-HU RAICTOR W CPE]LEL, BITHAHHS BHEIITHRX ti]HZiH':lL:CKH?“: H ¢IH3HKG-
HHMHYMCKAX [11.H H."I'i'lE"lHH. HA ]'I-I"III'!T' I EHII'III'HH'I'H'{ }-‘ 'HHHT!III'H'I-[‘II AHHIMOR IIﬁPMF.I H

CIpees, H]'.I{'I-ﬁ.'l'l'_‘-\{:'i. COXPAaneHig CMOCODHOCTH K CHREPDHOCHHTERaM.
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4. CBaA3b cTPYKTYPLI H YHKUMH. (DVHKUHOHAIBHASA LHTOIOTHS, BONPOCH! JAH-
(pepeHIIMAIIMH H VCI0BHA &€ BhI3bIBaIOUME, (DHIHOTOrHA OTMUPAHHI.
15, Crocodsl KyIL5THBHPOBAHHA MHKPOOPIAHHIMOB ([IEPHOAHYCCKOE, HENPEPhIB-
HOE, HMMODHIHZAHA KI1eToK 1 depMenTor). CMeIaHHEIE KVIBTYPEL, KOHCOPLIH-
¥ Mbl, JJE']H HUHIIED WA RV IR THBHPORAH A,
16, Metabonuim MEKpoopraiHaMos. BiauMocBA3s DHOCHHTETHUECKHX W AHepre-
THHCUKH X HTPOLICCCOR. | lonsTHe {'iﬁl'1li3l-[l]['i{'-!L‘-CHi'|-L‘ URHUCITCHHC . f.}L:E']ﬁC“Hl:{ﬂL:TH
MEKTPOHTPAHCIOPTHLIX CHCTEM MHKPOOPTAHHM3MOB. AHAIPODHEIE NTPOLECCE]
OKMCIIeHHA. AHaspoOHOe JbixaHHe. bpoxeHue.
17. AapobHoe aexanue. Paznoodpasie cyDeTparos, OKHCIAEMBIX MEKpOOpra-
HHAMEMH {]]pHr.ll'I-,il_HlpIC E-Z;H'li'lI'I[‘.l.'rI--I“'mi_‘-rfllpl1 VTSROSO LRI, I-IL'-CI:[HEHUlHKH H ..'J_F']
[lonnoe aspobHoe oKHCIeHHE CVOCTPATA, HEMONHOE OKHCIEHHE H TPEHCHOPMAIIHA
opraHudecknx cyberparos. OKHCIeHHS HEOPraHWYeCcKHX cyDCTpaToB.
] H ':]‘L':Uﬁl:l THEOSTH t__:l.iih"l l'r..’-]:II-'IELII'ImE[{_'I-J'[_'I rl:_lli_]'r'{'llli:l-'l T, bHOCHHTCTHYCCEHE HPGHE{' Chl.
ACCHMHTALIMOHHAA HHTPATPEIVKLHA, CYIb(aTpe IyKLHA, a30TOHKCALIM.
OcHoBHBIE MOHOMEPEI KOHCTPYKTHBHOTO MeTaboanaMa. [IyTe odpatosainag u
JaibHeHIero X HCIoib20BaHuA. JHAUSHHE LUMEIa TPHKAPDOHOBLIX KMCIOT H
TTHOKCHIATHOTO LIVHTA B KOHCTPYKTHBHOM MeTaboIHIMe.
19, CuHTE? MMNHIOB, MOTHCAXAPHIOB M IPYTHX KOMNOHEHTOB Ki1eTkH. [IpaKkTy-
HECKOE SHAYMCHHE 3THX [TPHAECLEOE,
2{] ﬂﬁpa‘suuul THE A RO A M A ﬁl-lﬁ].'][ll'l‘l YSCKH AR THEHREIX BCLNECTE: I:I_:IE[.':'-
MEHTOR, AHT J-':IEIH'}'I HREOE, BHTEMHHOE, TORCHHUOE. | JL‘-['.IHLI UHEIC H H'l'D]I'.IH"]Hb[E' METa-
ﬁ{}JIH'I'I-I- Mx FI'I.I'I I B ]'Ipl-'I]TIl'_'I-,-'I_".:E- _| []}EI.IET'F-'I"-H:."(,‘.F'.'{_'I-[:‘. HETTONRESOBEANTHE.
21. I'enerHueckue ocHOBEI cenekuny. [lonaTre o reHoTune W enotune, Hacnen-
CTBEHHOCTh, HIMEHYHBOCTE, OTOOP MHKPOOPTAHHIMOB.
22 PCH{}.’HGHHHIIHH. [lonsTHE O MHETHEE I'I'(_'.II'I'}-'JH[[Hﬁ M rrcm],-':rsrr[nmrrrni‘{ HaAMETN =
HHBOCTH. I"r"IC"J OOkl CCNCELIHM. (-..CJJL‘HLI_I':IH AMHEPOODEANTHEMOLE.
2-3 HIJDH'RE{},U.C'J BCHHEI IZ:]L‘-DHE-]!']'H’]'[‘.IF KAaK AEOIONHYeCKEs HWTA. ‘IJ'[‘.!]'.IME:I R4 M=

MOOTHOMTEHWH MU h.']_'l-['!lli 'I]'!I] THAH UM,
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2.2, Mogekyaspran GHOIOHA B FeHeTHKA KIeTOK
1. ITonaTHe reHa B “KNaccHYeCKOH H MONEKYIAPHOH MeHETHKE, €10 IBO/IIOLHA,
Broaa MeTol010rHH FeHHoH HIECHCPHH B PpA3sBHTHC hriD.'IEE}’JIHpHOf{ ICHETHEH,
“FIH KA FOE 3HAYSHHE TEF[E[DH HE[]F:'E'I!E-‘FH'I! JITH frHEJTExFH’_'r.JH}['HH-
2- Mi!.’lL‘-K_‘g.-'.'[H'FI-]!I:]L" OCHOER HACTEICTEEHHOETH.
[Ipupona reHeTHYeckKoro Matepiana. OcobeHHOCTH CTPOCHAH FCHETHYCCKOIO Ma-
TepHana npo- 1 3vkapHoT. Tpanckpuniua JHEK, ee komnonentsl, PHEK-
MOMHMEPA3a H MPOMOTOp.
3. Tpancnagua, ee atankl, PyHrUMA pHdocoM. ['eneTnueckHil Ko H ero ceoicTsa.
4. Pennukanms JIHK # ee rederHyeckHil KOHTPOIE.
5. PexombuHauus, ee THOBL K Mogend. Mexanuamel penapanus JJHEK. Bzaumo-
CBEH3E JJF]CIU.CDEI'.'!H PENTHKALLA, ]'.IL‘-Kli]?'.'IﬁHE[.-'J.llHH H Penapatifeg.
6. Myraunonneiit nponecce. Poas OHOXHMHYECKHX MYTEHTOE B (POPMHPOBAHHK
TEOPHH «OJHH TeH — 0JHH depMeHT». Knaccudurauua MyTaumid. CnouTanibii 1
HHIVIHPOBAHHEIH MyTarcHes, KiaccHphHKaiua My TarcHos.
?. M{'}JICH}'JIHFHP:IH BACMATFAN MY AR, H,‘LEIIT'HT"}IH KaAllHH H CCIICRIIHA ."-1_':.-"['E.H-
ToB. CynpeccHs: BHYTPHIGHHAA, MEKTeHHaA H QeHOTHNIHYECKARA.
8. BHexpoMocoMHEIE TeHeTHYeCKHe 3NeMeHThL. [ImazMHIbL, HX CTpOSHHE M KI4ac-
cupuraums. [onosoi gaxrop F, ero crpoenne w wuanennstit nukn. Pone dakto-
pa F B MoDHIHIAUHH XpoMocoMHOro neperoca. Qopasopanue noHopos THna Hir
H F. MexanniM KoHbHOTaLHH,
9. bakTeprodaru, HX CTPYKTYPA H HHIHeHHBIH HHET. BHpYIeHTHEIE H YMEPEH-
Hele DakTeproharyd. METPHPYIOIIHE FEHETHYECKHE YIEMEH ThI: TPAHCTIOI0HE! 1 1S-
MOCIEI0BATENEHOCTH, HX HMIE B FEHCTHYCC KM li]ﬁ."-ﬁ_‘]:ll_‘.
J.D HCEJLC,‘J_IL']HHHHI.: CTPYETY]EL W fl'l_‘g."llh'll.i-'l[-{ IeHa. rﬂ.j'll'..'.‘.."'.-1If.'!H'E"I1'I FEHETHYSCEO O dHEA-
JIH3A. Hm'—mpum'— KOMINCMEH TALLHOHH LIH TeCT. | eHeTHUECKDE RATHROBAHHL.
DUINYECKHH aHATHE CTPVETYPRL reHa. Pectpukumonnsii ananus. Merto/sl cexie-
HUpoBaHKA. BeiABRIeHHEe QVHKUMH reHa.
11. Perynauus skcnpeccui reHos. Konuenuun onepona u pervaona. Konrpons

Ha ¥POBHC HHHUHALHH TPRECEPHITIIHA. ﬂr}nn{mgp, OMEPaToOp H PeryIaTopHEIE
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OeakH. [ToZHTHBHEIH H HEraTHBHEIH KOHTPOJIE IKCNIPECCHH TEHOB. KoHTpo/L Ha
NVPOBHE TEPMHHANHE TPRAHCKDHIITHH, ”IZSI.'[H]'.IHIpIH '}[tHlPCB.'I H CIra C}']]['JICCCHH.
12. KaraGonHTKOHTPOIHpYEMEIE OIIEPOHLL: MOJEIL TAKTO3HOTO ONEPOHA, ATTe-
HIOATOPKOHTPOIHPYEMEIE ONEPOHEL: MOens TpHnTodgaHoBoro onepond. MyikTu-
BANIEHTHAA PETYIALNA IKCNpeccHH reHoB. [locTTpaHCcKpHNUHOHNBEIH KOHTPOJIL,
13. O)CHOBEI FeHHOH HHACHePHH. MexXaHH3IM MreHHBIX MYTalMH, reHeTHYeCKHH
RV TP b fﬂﬁ.‘p!‘pﬂ_‘-li Ikl PECTPHELHH H !'-1.1.1_.‘“-'1(3”1 KallHH. th_fJ,C.'JL?['[E"[E H K:IGHIIPDEH-
HHE e, Hi:IE'I'D]TIF:r AJH }i{};]EH}'JalIIE}I'U 'II.';H_'IIIH]'I{_'II'!H.HHH. |]'|'.|HI:[l|.I'1IIhI KL}HCT[}}"H-

HREITA ]TI'E'IH_‘.IMGHTTHHTHI:!K JLHH- H WX BECJEHHA B DEUHIMHEHTHEIL REIICTRH.

:‘L EHMH‘-IE'L'HHE ACNMEKT 1 r_IHl}'I'E‘.lHlI..'l{]]'I{H
3.1. broopranuveckas XoMua H DHOXHMHISA
1. OcHoBHEBIE 00BEKTEL HCCIEHOBAHHA DHOOpraHudeckoi xuMHH, MeToae uecne-
I0BAHMA: XHMHYeCKHe, H3HYeckie, PHIHKO-XHMHYeCcKHe, DHOXHMHYECKHE,
H:[‘.l"d I IpH]"I'CF]!LiH MMM A,
2. CHHTe3 H BeIJeleHHe NPOIYKTOR, YCTAHOBISHHE CTPOSHHA, MIYUSHHE B3AHMO-
CEHEH MO AY KHMHYMCCRHM CTPHICHHCM H GHU-[{']E'H'-:H:'EK[}“. AKTHEHOCTEHRD Eﬁﬂﬂﬂﬂ'-
FHUCCKOR PyHKIHECH) coenHeHI.
3. HC.’]KH- AMHII{TKHCJ][‘JT'E:L Kak MOHOMEPHEBIC li."]'['.l_‘g.-'l{'J'_‘:.-"PJ:IhJL'.' CHHHHLIE] EPE.-H{DB H
nentHaok. Ctepeoxumui. [Ipoekuna Muepa. Mepapxia kpopHeH cTpyYKTYPHOMH
ﬂﬂFﬂHHZ?ﬂJJ,HH t.'IIL-"-lI:{{‘!'H-. AMHHOEWCIOTHAN NocIeTORaATCNEHOCT H ﬂE‘pHH‘IHHH CTF'}"H-
TV ﬁL‘JIHl]HZ METOLL OIPETETEHHA, CERRBEITATOPL.
4. f.-:-'I'L‘-]'.II-IIiZI.‘{Hu'ﬂHH rrE:I!I'I"H_-'[IH_'Iﬁ CHHIH, TMOHETHS H'!'[‘.I]'.IF-'I"-H!{]H CTPYRE TN _':.-"Hii_-“'ll{ﬂ -
THNETHIHON tenn. CTPYKTYPHLIE CErMENTEL YIOPSI0UEHHOH CTPYKTYPRL: anbiha-
CllHFIE'LIlb, EIL‘- V=Ll BICEHT, -I.-IZtJ']-'IiZ_}.M H P ?.’]L‘-Mﬁ.‘]i']'ﬂpi!l:]ﬂ KOMIUICECRL, TOMEHEIL
I'perrunas 1 uersepruuban (cyObeaHuHunan ) cTpyKTypel Delkos. buoloratde-
CEOC 3HAMICHHE HETBET HUHOH CTRYETY L. Pont BOJIOPOJHBIN, HOHHBLA, AHCY LB
GHAHBIX cBa3eil, rHAPOOODHEIX BIAHMOIEHCTBHIA B CTADHIM3HIHH CTPYKTYPEI
nemwa. Jlenatypaipas (obdpatisman, seodparuman) Genxos, Llowstie o pervasrop-

HBIX DenKax.



5. Hyxneunosele kdcaotsl. JJHK u PHEK. CTpykTypHEIE KOMOOHEHTEL. THIILI CBS-
seit, [lpocTpalcTBeHHAA CTPYETYPA NoAHMepHBIX Ueneil. [TonaTHe 1 OHoNOrH4e-
CKOE 3HAUCHHE BTOPHYHOH CTPYKTYPEI olHOUenoYe HelX PHEK, MeToE ce pacie-
Ta HAKCTEPHMENTTE LT {'l'I'IpE,"I,E.']E'IIHH. “I:E'I'I.l_-'[l"lj"'U'l L, BUTPEYECMOCTL B [I'[}H'[}GAL-"
W HX DHoorHyeckoes sHadenne, [poctpancteennas ctveTypa TPHE, pPHE, me-
KVCCTBEHHBIX anTaMepos H pubonepexmodarencii. BranMoaecTBHe a30THCTRIX
OCHOBAHHH: KOMILIEMEHT dpHBIC H CTAKEHHDP Hlllll."rl[.h'[L‘-JT:IL"]'H-}':IH. 1 Uk CJJ}IPEJEHH?{
topM JJHEK 1 PHE, ux OHonoru4eckas poib, CHIABL, CTADHIHIHPYIOIIHE CIHPATb-
HYRO cTpyETypy. Cvnepenupanuzanng konsiesux JIHK.

. ML‘I'U,'I,LJ LR R Yl L) Ut S II}"K._E'IE{_'I-'I'H_-'[FTGF‘-:I' NOCNETORATENRINOCTH B HYEJIEHMHOBRLIX
kHcnoTax. PecTpuKUuMA, pecTpHKTa3bl, XHMHEO-QEpMEHTATHBHEIH CHHTE1 QJIMIO-
H NOAHHYKIS0THAOR. BHOCHHTE: HYKISHHOBRIX KHCIOT. (DepMeHTH OHOCHHTE3A.
[loHaTHE O TPAHCKPHIITHH, 0DPATHAN TPAHCKPHITTAZA.

7. ¥raegoasl. Monocaxapuasl. Crpoesne 1 crepeoxuyus. AJBI03E, KETO36L
AUHKIHYECKHE H UHKTHYECKHE CTPYKTYPEI MOHOCaxapHuios. [ lupanossl, dypano-
3hl, Anbia- 0 deTa-anoMepsl, Tonatre o kondopyaums, [lentosn (pubosa, apa-
OMHO34, KCHMII034), TEeKCO3kI (TII0K03a, MaHHO3a, ranaktosa). Jezokcucaxapa (gyv-
Ei¥34a, E-ﬂﬂ'.?ﬂHEHPHﬁl'!Z:I-HI].__ AWM HHOJERORCHCES A, VHIHOBRIL KHCAOTRL, CHANTOBRIC
EHCIOTHRL.

E. MﬁHﬂCH?’.H]‘JLI,‘l]:] Radl CTPYETYDHELIE "pﬂlHi:]"n.'!IL‘,]TIIII..II;‘. SO ML CJTHT= H T I HeaAxa-
]I'.IH.:'J_{']'H. E'I'ﬂ}'h’l}'ﬂlihlﬁ AHATTHS QT M Hl:]."IH{..‘-Ei}:.'EI]}H,iI_UH. m:-.-'liiﬂ.'ll.]‘.l}'l CLTAIG= M 110=
.'lk:lli."i'i}-'.ﬂ.plt.'l{}]l. [ lomaTne o JEKTHHAX. [L'E-'..'[,'I''I{_ZI,'['l._'l'_-h';'.l.1 Kpﬁ};‘_‘.{ﬂ,ﬁ, CITHEOQONEH. '_'!l".!'J'IEH{],iI_—
C'IJ,U.C[JH'IH.ILJ,HL! CRCIIAN LIS ﬁHi!rH]J'IHhJEFF:[. |1J'I'I--1'I'.'I:flI'I"|_'|III_'I-T-J:E'I--1'I!E:I1 TTETTTHILONITH A 1],
T'-‘.’.‘]-'! AROCHBIC KHCIOT L.

9. JInnuael. Knaccudmranms aununor, HefirpansHele THIHIEL, HoChOmMImHIL,
COHHrOIHNKALL CTPYKTYPHEIE KOMIOHENTH THNHAOE, AMpHLe KHCIOTH. Bric-
mrme CHH]’JT]:-J., A “U.’[F-'HZI."I]:I, FTHHEDHH, MHOHHO3HT,

10, Crepeoxumus muniios. Jlnnonporenant. JTunononucaxapuns. Toustae o

CTpOeHHH DHOTOrHYeCKHY MeMOpan, Jlunocomel.
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1 1. Huzkomonekynapaele GHOPEryIsTOpE - KohepMenThl 1 BHTaMuiei: HAJL
HA D, OMH, @A, tHamuanupodocdar, ninoesas kuciora, AT, OHOTHH,
ackopOHHOBAA KHCNOTA, honHeRas KHCTOTA, MAHTOTEHAT KaTkIHA, KOOATAMHHEL
12, Kackan apaxigoHosoil kucnorsl. [Hpocrarianamisl, BHOreHHeBle aMHHEL: alle-
THIPCOJTHT, CEPOTOHEE 1 I[]_‘I. .g'".HTHﬁ[-'[G’T]]EH’ KAk ]'_[l_‘IH]JD;[[-[H-.:".- a.n'rw.ie'rﬁﬁn;m'rr,r.
[ lenmuumanunel, UeQalocnopHHel, TETPALHKIHHEEL, AMHHOTTTHKOIHIBL, MPOTHEO-
onyxoensie anTHOMOTHEH, [lonycHHTeTHYeCKHE aHTHOHOTHEH.
13, Depmentnl, 0 MX OHOXMMHYECKas ponb, KnaccHipHKALMA H HOMEHKIATYPA.
AKTHBHEIE HeHTPEl hepmenTor. CydoTpatHas cncinduiaHocTe. Maktopsl, obec-
MEYHBAIHE [|Z:IL‘FI MEHTATHENLIH KaTAIHI. P(_'I-._i'l,'lm METAIINOE B {LI}-'HH[[HUE[H]'I-[]HHI ITHH
hepmenToR.
14. Mnurudutopel: odpaTHMBbIe (KOHKYPEHTHEI®, HEKOHKYPEHTHEIE ), He0DpaTHMEIE,
OfpatHMas 0 HeoOpaTHMas JeHaTypauns GpepMeHToB. BHYTPH- H BHEKISTOMHEIE
qJEPMUH I'ksl. CII".]UUﬁ]:] H!‘-.-!IIM-H!ﬁH.']H.'i.EiII,HFI I_'I'_iE]_'I-I".-1EFrT{_1H Hil pﬂ.’_i,"ll‘.l"—l"l [hIX HOCHTENHX.
MeTaboanuecknii Gponn MHKPOGHBIX KIETOK,
15. Obmme npeacrasnenns o aHabonuzMe W KatabonuiMe. OCHOBHBIE TTYTH ac-
CHMHIIALHH cyOCTPaTOB: OEIKOB, JKHPOB, YTIER0,10B, AMHHOKHCIOT, YTIIEBOIOPO-
08, C[[H}'.I'J'DH._ UPIaHHYMECKH X KHEIOT ,, MHNEHTBENLIX KOMITONEH TR, buocHuTE:
DENKOB, POIL HYKNEHHOBLIX KHCI0T, PHOOCOMHBIH TV ThH GHOCHHTE3A.
16. I'nnkonns u Gposkenne, Hnen KpeGea, perynfaums akTHBHOCTH (DepMEHTHBIX
CHCTeM B unkne. [ excozomonopocdaTHeii Ny T NpeBpallleHHd YIIeB0I0B, JHep-
reriyeckan apextuanocts nuKaa Kpebca u raukonusa. Llens nepeHoca anex-
TFI'DH.I.'}H, ORHCITH T BHOS l'l'l-li‘.ll:d'lli‘.l]}li-{.'lH]._'!-[_‘.iHElH]ﬂE 5 II,]-]}{:;':ITE.‘._:]"L-.HDH HIETTH. EHDEHTTT’E‘]
qepes aleTin-KoA. @yukuun HAJIH® 1 HAZ(d)H" B peakiusx cuHTe3a.
1 7. Tipuniune GuosnepreTku. [TyTH H MEXAHKIME NIPEoOPA30BAHNI IHEPTHA B
HHEBIX cHeTemax. Odpazopande ATM | Ipyrux Makpospruucckiy cocJHHCHHI B
knerrax. Poiae AT w rpancMemMOpaHHON Pa3HOCTH MEKTPOXHMHYECKHX [TOTEH-

tnason (TO11) B TpascfopMainm 1 3anacanMy JHEPrHH B KNeTKE.
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I8, MemOpatnas OHodIepreTHKa: HOHHEIE HACOCKH!, IEPENYHBIE H BTOPHYHEIE Fe-
Hepatopel TOILL Towarse of snepreTHdeckoM 3apajie M 3HepreTHyeckoi ader-
THBHOCTH pocTta. (JCHOBHEIC THITLL CONPAMKEHHS KaTabOIHYECKHX H aHaboHye-
CEHX IIPOLCCCOR,

19. Aspoburoe aeixanue. JsxateasHas uenk, OcHoBHBIE BHIB AKLENTOPOB 1eK-
TpoHoR. Tunsl OpoxenHs. Cueremnl cybeTpatHoro hocdopHIHPOBAHKA.

20. buocHuTeTHHECKHE NpoLecen B kieTke, BHocHHTes GHonoanMepos: Geakos,
HYKJIEHHOBBIX KHCIOT H NOJHCaxapH10B, OCHOBHBIE 3TAMNLl MPOIECCOR, WX OpIi-
HH3AIHA B KJIeTKAX Y- W IPOKapHoT,

21. buocnnres nunuaos, Guoredes Guomembpan. BuockaTtes caxapos, L-
dMHHOKHCIOT, HYEIEOTHA0E, BHTAaMHNOB (KodepMenToR ). BropHyHEle MeTaboIn-
Thl. A30ThHKCALHSL.

22, orocunres. OCHOBHBIE THIEL NPOLECCOR, JOHOPLL MEKTpoHOB, becxnopo-
(prnbrBi doTockHTes. GoTopenenTop,

23. Perynaums merabonnima. OnpegeneHue, YPoBHH peryasinu, Perynsums pe-
nankau JJHK v 6nocuntesa 6enkos, Peryiauns tpasckpunumn, Perynsums
TpaHcaaumu. Mocrrpaveasunonsas Mogudukanus, Peryisums akTHBHOCTH ihep-
MEHTOB NyTeM 00paTHMOH KoBalenTHOH MoaudHKaumuy, Peryigaiuna akTHEHOCTH
NyTeM HEKOBANCHTHOIO B3aHMOIeCTEHA C apdekTopani.

24. Perynauma KIeTo4HOro Jgeienus. BianMmonefcTeie peryIsTOPHBIX MEXAHHS-
MOB MPH YIIPABIEHHH CKOPOCTRID POCTA KISTOK.

25, Tpaucnopt cybetparos W npoaykTos, MexasHaMe! KIeToUHOH IPoHHLACMO-
cTH: (pu3Hdeckan anddysns, wobneryennasy quddyint, NepBHUHLI 0 BTOPHY-
HBIH AKTHEHBIH TpaHcnopr. Opragusaima TPAHCTIOPTHRIX CHETEM.

26, Cnocodsl CONpsiRenns TPAHCTIOPTa ¢ 3Heprueit Metabommava. Peryaanns
TPAHCNOPTHRIY npoleccos. Cekpera W akckpelina. MemOpannas pervasius. Pe-

CYNHLUHSE HE YPOBHE N'eHOMA.
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3.2, buodmanteckan XUMH.
1. TepmoaunamMuseckie pacueTsl OHOXHMHYeCKHX peakumit. Tennora u ceobo-
HbIE 3HEPTHH, BIHAHHE Temnepatypsl, pH 1 npipoael pacTeopHTeneil. OcHOBHRIE
MOHATHH TERAMOTH HAMKHA HEDEPH'FI[MB[:{ ]'J]I'.It'][!_EDEIiJHZ CTCHEHE TIMITHOTERD THREARITHA,
HEKOMIICHCHPOBAHHAS TeT1oTa | cpoacTeo. ConpascHneie peakimn. Obmen
FJHEPrHeH W IMTPOITHEH MeXIY KIeTKOoi U cpejoi.
2. KunerHyeckue ocHOBL! (epMEHTATHRHEIX Npoieccos, CTauMoHapHas KHHETHEA
(hepMEHTATHEHBIX peakuli, ypasHenne Muxasmica-MenTeH. Bnuasue vHrnbu-
TOPOB H AKTHBATOPOR HA CKOPOCTE PepMEHTATHEHLIX peakiyi, Temneparypuas v
]'J“' SABHCHMOCTE AKTHBHOCTH f]jl'_fr]?'.iﬂj']']'li]H, HHARTHEAILIHHA I'_tlEp_"rIE]i']’l’_'l-]_L
3. KHHeTHYeCKHE OCHOBEI MUKPOOHOIOTHYECKHX TIpoleccos. KHHETHYECKoe OnH-
CaHHe NpoLecca pocTd MHKPOOPraHHIMOE. JKCIOHSHIIHANEHAN MOCIE POCTA.
Ypannenwe Mono-Hepycanumekoro. Maremarnyeckoe onucanme nepuoau3e-
CKOH, TYPOMIOCTATHOH H XeMOCTaTHOH KyawTyphl. KHHeTHYSCKOE ONHCcaAHHE
CMEIIAHHBIX KYARTYP. Kunernka rudenn MukpoopradnsMos. KHHETHHECKOS OMH-
caHHe DHOCHHTEIA NPOAYKTOE MHKPOOPTAHHIMAMH.
4. MemopauHeii noreHuran. Pejloke- notTenuHaie B OHOTOMHYECKHX CHCTEMAX.
[lepenoc pemecTsa Yepes Mmembpannl. MemGpanHoe paBHOBECHE, YPABHEHHE
Honnana. bythepibie cMeCH H HX GHONOMHUECKEs POk, AncopOums 1 MoBepx-
HOCTHBIC ABIEHHA B OHONOTHMeCKHX cHeTeMax, (CHOBHLIE NPHHLMNLL XPOMATO-
rpadu, ee NpHMEHEHHE,
3. MukpoOHBIe TOMYIALHH KaK KOJUIOWIHLIE CHCTEMEI, CTADHIH3ALHA M KOAryJia-
LA, CeMMeHTALIMA, Eb[cm{t}mﬂ_mm}f:mpnmr_' DHONOTHYECKHE KOJUTOMIHEIE CHCTE-
MEl, CROHCTEA PACTBOPOE DCIIKOE W NOTHCAXAPHIOB. (MHIHKO-XHMHYECKHE CBOI-
CTBA relei, poas reneii B OHONOrHYeCKHX 00LeKTAX,

4. Texnoaoruveckne acnekThl GHOTCXHOIOTHH
4.1. MeToan GHOTEXHOI0I 1K,
I. OcHoBHble OHOOOBERTE GHOTEXHOIOIHH: NPOMBIIIIEHHBIE MHEPOOPTaHH MBI,

EJICTEH H TEAHH ]_‘IEI.CTEHHH._ HHBOTHRIX W YeTOReKd, DHOKA FATHIATOPEL, B TOM YHC-
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¢ PEKOHCTPYHPOBAHHEIE TPOIVIEHTH OHONOIHYECKH AKTHRHEIX BEIIECTS (Cce-
NeKnua, MeTo pekoMGuHanTHRX JIHK, rudpuaomias TeXHONorH).

2. Cripbe 118 DHOCHHTE3A M OLEHKD ero DHOJIOTHYeCKOH UCHHOCTH. (OCHOBHBIE
HUTOYHHEHR :,."]'j'[l.E‘.‘I_‘Il:I-;[a!l AF0Ta, I:pl:rl:{]]frpﬁ. MHEDODNEMETTTOR. “CI’.‘-.IL‘-,’EUHHHHL‘ HOBELIX
HCTOYHHKOB CHIPEA ( BEIHOYAA BOMPOCK 10 MPeBapHTeibHoNH o0padoTKR), pas-
paboTKa HOBBIX MHTATENBHEIX Cped, B TOM YKCIE BEIIOYAIIIHY DHOCTHUMY IS TOPEI
W AP FHS SEMCH TR YITPABRICHAH K OINTHMHIALHH JJPﬂtlECCﬂB EFHDCHHTE'IH. ?"«'113'“}-
Al QITTHMHZAIHH [THTATSIEHEEN S

3. TMNOBEIE TEXHOJOTHYECKHE PHEME] H 0CODEHHOCTH KYILTHEHPOBAHHA MHK-
POOPraHH3IMOE, KJIETOK H TEaHEeH pacTeHHH, MHBOTHEIX W YeloBekda. Henpephis-
HEIE NpOLecehl KyIbTHEHpoBaHKHA. Teopisa xeMocTara. ABTOCEIEKIIMA B XeMOCTa-
te. [Honpyuenpepeigasie (fed batch culture) 1 neprogH«aeckie Npolecchl KyIbLTH-
IEH FUE!HHHH . K [ETHHSCRKOE OINHCANHS [TEPHUTHYMECROTD By k] E{EH]:IDBE HHAH.

4. ¥ nenbHele CKOPOCTH pOCTa OHOMACCEL, DHOCHHTE A NPOAYKTA H noTpednenns
cyocTpatos. [lonatie o C-Moae OHoMaccel. Bauanue satpar cyOcTpara Ha nojl-
,'lﬁp?[{ﬂ'HHE SAHBHCIASCATCNLIOCTH, Hd BEITHHMHHAY KHH}'H[C['[’?CH AROHOMHYSC KO K-
DIiiE:]:I[-{HHEE[TEI.. MGJ_E'.I'[H KHHETHEH 5HGCHHTE-']E. :|1pn;1y}c'r'm*. .'-.-1':']'HEUJJHHME. B 30BHCH-
MOCTH OT YJISIBHOH CKOPOCTH POCTa, BOIPACTA KYIBTYPE], KOHUEHTPAIHA Cy0-
CTpatos U MeTaboauToB B epeie. [IpHHLHNB MacIUTAOMPOBAHKA MPOLECCOB (ep-
MeHTaluuH. KpuTepuH MaciitabHoro nepexoia.

3. OcobDeHHOCTH NONYHEHHA HMMOOHTH30BAHHBIX OHOOOBLEKTOR H UX NPUMEHEHHE
B OHoTexHOMOrHH. JTudubysHoHHBIe OrpaHEHMEHHA IPH HCNOIBIOBAHMH WMMODN-
MHIOBAHHEIX QEPMEHTOR H KIeToK. MeToisl KOHTpOIS cnelHQHYecKix napaMer-
poe npotecca gepMeHTalHH. THNOBLIE TEXHOIOTHYECKHE TIPHEME] CTAIHH BhijlE-
TEHHA H OYHCTKH NMPOAYKTOB DHOCHHTE3A.

0. thoTauna KieTox 0 DelIKOBEIX IPOIVETOB H3 KVIBTYPATBHOH MHIKOCTH, JKe-
TParHpoOBAHKE NPOAVETOE DHOCHHTE3a W3 DHOMACCE! MHKPOOPTAHH3MOB HHIKO-
CTAMM H CYNMEPKPHTHYSCKHMH KHAKOCTAMH, [leHTpo0exHas IKCTpaKIIMa nadH b=
HBEIX MPOAYKTOD H3 KYJALTYPATLHOH KHAKOCTH, CyLIKa Na0HILILIK OHONMPOIYKTOB

W WHBBIX OHONpEnapaTos.
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7. TectupoBanue OHOTOTHYECKH AKTHBHEIX BCILCCTE M0 THIIOBEIM CXEMAaM.
Bonpockl HajgsuocTH 1 De30MIacHBIX YCI0BHEH IKCTUIVATAIIHH, KOHTPOIA OHO-
[IpoLeccs, OXPaHbl OKpY®aweH cpeibl. COBpeMEHHBIE NMOAX0AE! K CO3MaHHID
pecypco- W 3HeprocdeperaloniHx DHOTEXHOIOTHIl.

42 {_}ﬁ;lﬂi.'l'l-!l NMHMEHEITHH Cl'lli]'lEle'l[lll]ﬁ ﬁHl,]'I'EIIIﬂJI’[_II'HH. MenomMenoIor Hue-
CROE OITHCAHHE 'l'E'IIII]Ji[_II'Hﬁ..

l. EH{'}'IL‘.‘-{IH:I.'[{'I-]'HH JUIA CEed Id.."li.'ﬁ_]f*![_‘.i'}ﬂﬁﬂ"l"ll[ﬂlI'I:II:JT'['I ]'_Ipi'_'IH'_EHII'_'I-,-'ICTHﬂ {_l{..‘-E,"I]1{..‘-Ii.'¢_'|]{[‘.I'j-5Iﬁ-
CTBCHHAH ﬁH{'}I'U?Lfll}JIIZ!I'I-IH}- E‘:IZ‘.IIIC'I'FI:_-."H_:'N]E!H]!HE FENMHO=- M CHEDI0- 11'(1,!'[1-1¢1]HII,I'1-
POBAHHBIX (TPAHCIEHHLIX ) pacTeHHH, TeXHONOrHH reHHOH HHKSHEPHH PACTEHMH.
2. 2, Co3ganue pacTeHHi, yCTOHMHBLIX K DOlezHaM | BpearTelaM. [loBrimenne
MPOIYKTHBHOCTH pacTeHuil. Co3ganHe pacTeHHil ¢ vIVUILICHHBIMH THTATEIBHEIMH
CHOHCTBAMM. ”]'.l{'llﬁ.']L',M'F:r H HEPCHEH’TH_I'I.I,:I. ]":1',1"-[-&[.‘.'!']_1(}, ﬁ[ﬂ'ﬁi’_‘ll]itl;‘.-'liljl:"l"lm H E{,’-]:I'!'Hrl:_lHKH.-
LM FeHMOTHDHIHPOBAHHOTO CHIPBA W MTHILEBEIX MPOIYKTOB HA MX OCHOBE,

3. llpuMeHeHHe MreHHOH HHKEHEPHH B JKHBOTHOBOACTEE. | paHCreHHEBIE JHBOTHEIS
Kak ﬁ{ﬁ}iﬂpﬁﬂ.[{'] ffl'[:'h]ir} ﬁl-lt].‘]lifll HUSCEH A THEHLIX BEISCTIE,

"'1'. EHE]['E?LHL].][!I'I1 H JLITH Kli]]'I-MIZ‘.IIiliZIﬁ ﬁEl’ilpl SR BOT OISO ET A, | ['FIIHII-IZIH-IZ!_.'].IL"I'H[I ROPIMAL-
BOIO DenKa- De/Ka OHOKTETOMHBIX MUKPOOPTAHH3MOE, [IpOMBIIINIEHHBIE ITAM-
MBI-TTpoayLIeHTHL. Cripbesad Daza. TpebopaHua, NpeIbABIACMEIC K KAYSCTRY MO-
TOBOT'O MPOAYKTA.

3. buomacca NpOMBIIUIEHHEIX MHKPOOPTaHH3IMOB KAK CRIPLE 1718 NONYYeHHS 1IH-
POKOH FaMMEBL MPOJIVETOR paziHvHOro HazHaueHud. MenonklogaHie TeXHONOMHH
}"THJTH']HL[HH pE.'S:lH‘IHhJ.’( N T (N {_lJ,C.']JJEl'I-JIIi!Z!liZIL'-IZ‘.I_.'].L‘,]'.I}Iﬂ.'HIII_HL‘- MATEPEI BT, MO0 -
HAaHA QB[EG[JCITHE, OTROALI TTHIICHBIX W p];]ﬁﬁ!lIC'FII'_‘]'HiE_ZIIi'['E:IH-Ii]{‘.II'I],F-{.‘{ TP ROGTC H':I.

0. MukpobuosorHyeckoe NPoHIB0ACTED QepMEHTHRIX IPENapaTos 114 KopMo-
rr]]{.'l'}i'ﬂﬂﬂ,[[CTBﬂ. HH]’C'JGEHCI.'JDJ HYCCKO2 NP BOSICTHO HHIIH BHLY S B H B [.-
AMHHOKHCIOT KGPMGBDTG HazHAaucHHA, Mu I-I'FI-IZ‘.IﬁHUJIIi]I'H'-!I_"CKIi!L‘- PO RO TC TR

RO AT BRI a]]THEHﬂTH]{GE. :"-"h[HPHGH{}.’][‘.'I'H"ICEHIZIL‘- ITPOHEROIETRG KOHILEITRaTOE
BEHTAMWNOE KOPMOBOTD HASHAYCHHA. ﬂpun:um;l,u'rrm BAKITHH JUTH SHROTEORO -

CTRA. n]’]l'l]-! ABOICT RO II]'I-I"I-ﬁ HOTHEOR I8 3KHBOTHOBOJCTHL,
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7. [lpou3zsoacTeo MUKPODHLIX HPENAPATOR T PACTEHHEBOACTEA, bHOTEXHOIOTHH
DAKTePHATEHEIX H FPHOHEIX CPEACTB 3ALIMTEL PACTEINI 0T BPCAHBIN HACCKOMBIX
(HHCEKTHLMIBL, QYHIHIHIB ). BHOTEXHOI0MHH AHTHOHOTHKOE NIPOTHE KOPHEBOH
FHHIH H MySHHCTOR pockl. brotexnoaornn faktepransHeix yaobpennii. [pous-
BOJACTBO CTHMYIATOPOE POCTA PACTEHNI FOPMOHANLHOHA NpHpoIsL JocTHwenns
OHOTEXHOJIOIHH B OONACTH CO3IAHHA CRODOIHOND OT BPLIHOH MHEPOQIOPE! 10~
CatovHOTO MaTepHana (paccans ),
8. BHOTEXHOIOTHHE A MHIIEBOH M IerKol npomeiieniocti. Mukpobuonork-
HeC KOS ”pﬂH'_{]l[_‘.ljl{:-T'Hﬂ HEILAHBH Y A1 EH RIS {'F[']TE.HH"]CC KHX KHCNoT {:[HM[!I LHEH, Hﬁ—
NOYHASA, ACTIAPATHHOBAA KHCIOTH ), MHKpoOHOIOrHUecKoe IPOHIBOICTRO tep-
MeHTHEIX nmpenapatoB. Henonszopanue epMeHTOR UM TEKCTHIBHBIX, KOKEBEH-
HBIX TEXHOJIOTHI, MPH OPOH3BOICTEE CTHPATBHBIX MOPOLIKOE.
9, Henonszosanue gepMenTos MEKPOOHOTO MPOHCXOAISHHA [UIH IHILEBOH Npo-
MBIILICHHOCTH: POH3BOACTEO MHIIEBOTO 3TAHOIA, BHHOMATEPHANIOB, THBA, XJIe-
DONeKapCKuX AP, NPOH3IBOICTEO DepMEHTHBIX NPenapaTos (PCHHHHOTIO-
,'I,{_'I-ﬁl T 'I'Ipli‘.l'l'l'_’l-'l PSR, IO OMUEDA S B, ﬁﬂ ra-ralfakTo3|Ia3ibl, EETH.-
dpyETodYPaHOEH 1AL ); NPOUIBOACTEO PEIapaToE, OCHOBAHHOE Ha nepepadoTke
OHOJIOIHYECKOTO CRIPBSA, B TOM HHCIE H OMOMACS NPOMBIIIEHHBIX MEKpOOpTa-
HHEMOR {_H]'I'EI'IH'F!'H.'!']{I DHOJIOIHYECKH AKTHBHEIX ﬂ_L}EﬂBﬂH, CDJ{'!]:'IHEU]I.H?{ CAICCH
AMMHOKHCIOT, TENTHAOE, BHTAMHHOB H MHKPOIIEMEHTOR; NMHIIEEKYCOBRIE 100aB-
KH; KOHLEHTPATE H H301AThl OSMKOBBIX BELIECTB); MPONIBOICTRO NOACTACTHTE-
neii- 3aMeHHTeNel caxapa (rMoKo30-PyKTO3HEIE CHPOILL, ACTAPTAM ); POH3BOI-
CTHO KOHCEPBAHTOB (HHIWHA).
10. Meguupaekan DHOTeXHONOTHA (OHOTEXHOIOHA 1A MeauumiiE ). Menoibso-
BAHHE MCTOA0B HMMODHIH3AIHA DHOODLEKTOR B MEJHUMHCKHX DHOTEXHONOIMAX
H B AHdl HOCTHRE 'jiiﬁtl.']UHﬁHHﬁ. DCH'IJHH CGHPHMC‘HHGH HMM}“HG‘EHC‘TEK]HETQFHH-
I'nbpuaomuas TexHoaorud. Henons3opanue aHTHTEN 18 OYHCTKH DHONOIHYE-
CKHX HHIKOCTSH.
11. Tunes BakKUHH H HX KOHCTRVHPOBAHHS. K}’J’Ih TYPAlEHEIS H Ii'l.*llilJ'i."—l-iH:dﬂ'.‘HL‘["\H}.IL"

pakuuHeL [Ipoussogcrso ceisopotok. CoBpeMeHHBIE NIPHEHBOYHBIE MTPENAPATH.
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IIpenapaTel Ha OCHOBE AHBRIX KYJILTYD MUKPOOPIAHHIMOBE (HOpMOQUIOPE] H NIpo-
broTHEH ). MMmyHoceHcopel. [IponzeoacTRO IPOOHOTHKOR,
12, TTpou3BOACTRO ePMEHTOR METHITHHCKOTO HasHadeHud. [1poH3BoaCTBO DHO-
CEHCOPOR HA OCHOBE thepmenTor, JlnarnocTHeckHe cpeacTsa iR Vifro 18 KITHHH-
HECKHX I‘.ll'..‘CJ'_I_E,'_'I.[JHEi'HHﬁ. (_1{_1'J-J151HHE l1'IL‘,]'.I!'|.iL‘-]i']'li]H C oMo EEY METOTOR TeHHOH UH-
HEHEPHH, ],__[]}{}H?.HDI[ETHG MPETTEETIE HE OCHOBE CMOCH L-aMHHOKHCIOT I8 ne-
POPATBEHOTD H MAPEHTEPATEHOTN? MHTAITHA, Texnoaorum JCEAPLCTECHHEBIX MMperiapa-
TOE Ha Daze cTadMIBHEI AIPecHBIX THNOCoM, KoHCTPYHpOBAHHC H NIPOH3BOACTEO
FEHHO=HHACHCPHOTY HHCYJTHHA. I,I-.L'[};‘_n']"]-'ll: MFEHHO-HHAECHZPHBIL ERKAPCTED H TIPClld-
AT
13. 1 ]]TI{'I-H.'HH],"I_C']'I!IZ‘.I MM MY HOMOJVITHTOPOE, HMMYHOCTHMYTATOPOB H HMMYHOIIE=
npeccaHTob. MHKPOOHOTOrHYECKOS IPOMIBOACTRO AT HOHOTHKOB PASIHYHBIX
KIaccos A8 MeaHuHHbL [TonycHHTeTHYecKHe aHTHOHOTHKM. MukpobHonoriye-
CKOE [MPOMIBOICTBO BHTAMHHOB 17158 3/PaBOOXPAHCHHA.
14. TexHONOTHH NPOIYKTOB TPAHCHOPMAIINH OPraHHYECKHX COCIHHEHHH dep-
MEHTAMH MHKPOOHEIX KJIETOK: COPOHT B NPOHIBOACTEE acKOpOHHOBOH KHCIOTRI,
IMHJIPOEOPTHIOH H NMPpCBPAallcHAC Cro B NPEIHH30T0H; MPoIYETB JErHAPHPOBEAHHA,
BOCCTAHOBISHHA M FHAPOKCHIMPOBANHA CTEPOMIOE; MPOIYETEL OKHCIEHHA [TPO-
H3IBOJIHBEIX HHI01A M THPHIHHA. TeXHONOIHH KyNbTHEHPOBAIIMA {1 VifFo KIeTOK H
TKaHeil pacTeHHi Ang nonydenus GuTonpenaparor v aeuchHo-
]]p[_‘.ll:]_'l HIBEKTHHECKHX _.'[_ﬂﬁ.il'll[_‘.lli.
15, buorexnonorum MIYHEHHA .'_]H'EZFI'IZ‘.IIIUCH']'C.’]L?H JUTH BHCPICTHEH, :‘H'"FinDEHﬂ-
TOTHYECKOE NTPOH3IBOICTEO BOIDOHOBIAEMBIX HCTOYHHKOR JHEPIHH: HH3LIHX
CMHUPTOR, ALETOHA, MeTaHa, DHOKOHBEPCHER OPraliMYECKHX OTXOJI0B H PACTHTEb-
HOTO ChIped. MuKpobHOTOrHYeCKOe NPOH3BOICTBO BOJOPOIA,
16, buotexHonoruy 114 HediTe- H ropHoA00BIBaIOMENR 1 0DOraTHTENLHOH Npo-
MBILIEHHOCTH. | OMHKPOOHONOrHA H JKOI0THA HedTe- W yrhejooen. bakrepu-
AIEHOZ BEINETAMHBEAHHE XUMHYCCKHX NISMEHTOR HE DY, KOHLUCHTPATOE H ['Op-
H sl X IIII1]'I-II!|_.'[_I i!lﬁl"!l'.’-]lrllt‘.l-rl.-li-" ]-!'!I-"-.[_. ﬁldi'll!'l"l[‘lﬁf[l.-l!—'l METAIITINE M2 I'IHII"I'IiII"II':lﬁIi 1"‘1"1::'[.:-1 MeHMe

cepbl 13 HeTH 1 yraa. [lossimenue HedTeoTaauy. ¥V 1aleHHe METAHA H3 YTONb-
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Helx nnactos. [logasnenne Guokopposii nedrenposotos. poxssoacTso HHO- H
oTOpasnaraeMelX KOHCTPYKIMOHHBIX MIACTMACC JUIH NPOMBILIEHHOH SHEpreTH-
EH.
17, BHOTEXHONOTHYCCKHE METOR 3ALIHTEL OKPYAHAIOIIEH CPelibl (IKONOTHYECKan
DHOTEXHONOI U ). AHTPONONCHHEE (PAKTOPEl XHMHYECKOI0 H DHOIOMHYECKOIo 3a-
rpazHeHHd OKpyRaoiei cpeasl. OpraHyeckie KCeHOOHOTHEH, COSIHHENHS a30-
Ta, cephl, octhopa, THRENLIE METRUIL W paJIHOHYKIHALL bHonorHyeckne MeTo-
ABl O pEUICHHA 3a0a4 OXpPaHbl D}{]:'I}r":—[-:-illfr][[&!ﬁ CPE LI
18. OcHOBHBIE DHOXMMHYECKHE [TYTH MHKPODHOIOrHYeCKOH TpascopMaliHH 3a-
rpasHAonMX Belects. MHUKpoopraHiiMel — OHOISCTPYKTOPSLL. bnopeMmeHanns
1 DMOJIOrHYECKas OUHCTKR NPHpoaHEX cpel. OcHoBHbIE moaxous. Coslanie
TeXHOIOTMH ANA BOCCTAHOBIEHHA OKPYIKAIMIIER CPe/ikl ¢ HCMOMBIOBAHHEM I'eHHO-
HH}E{EHC]}HH-MG,‘JHEPHHH[JDBELHHB[K MHEEPOODTAHEEMOE.
19, buoaornueckas 0UrHeTKa CToYHBIX Bod, [IpHHIHIHANEHEIE CXEeMBl OUHCTHBIX
coopyRend. COCHOBHEBIE TIPHHITHIIEL PaboTEl, METOIE] H COOPYAEHHS 23po0HOH H
aHaIpodHOil GHONOrHYECKON OMHCTKH CTOMHEIX BOJ H NepepaboTEM NPOMBILILIEH-
HEIX OTX0A08. ¥ THIH3ALUHA THOKCHE Yraepodd ¢ NoMolERD MEKPOOPrann3MOonR.
buonorHyeckHe MeTo/ i OUHCTKH BO3AYXa, bHonorHdeckan 1e3010pallis raiok.
(CHOBHBIE METObI H MTPHHITHINHATLHEIE KOHCTPYKLHH yeTaHoBoK, Pazpaborka
OHOTEXHOIOMHYSCKHX cnocoboB YHHUTOHCHHA XHMHYECKOY OpY A HH.
20. bronoruveckad nepepaboTka TBEPIBIX OTXOA0E, BHOACCTPYKLIHA NPHPOIHBIX
H CHHTETHUECKHX NOITHMCPHEIX MaTepHanos. KoMoocTHpoBsanne, BepMHKYIbTY-
pa. buonornyeckas Kopposns M OHoiLL MOHHTOPHAT OKPYHALEHR CPe/ihl.
MeTo/1s DHOTECTHPOBAHNA N DHOMHIHMKAIHH B MOHHTOPHHTE,

5. Hayunnie 0cHoBEl HEKeHEPHOTO oopyMacHHA DHOTEXHOI0THI
l. HJI.’:IECH*.'J-HK&[LH}I MPpOH3BOACTE OHOCHHTE3a MO OTHOLISHHIO K KOHTAMHHALHH.
BoamomHbIe 1Y TH NPOHHKHOBCHHA NOCTOPOHHEH MHKPOQUIOPE! B DHOPEaKTOp.
AcenTHueckoe KYNTHEHPOBAHKE. MeTodsl OTICICHHA H JeCTPYKIIHH KOHTAMU-

HAHTOB, HX CPABHHTEABHEIN aHATHZ,
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2. C'I'C]."#HJIH FANHE TEXHOONHYSCKHX TIOTOROE H Uﬁﬂp}‘j{ﬂllu”blﬂ. Cllilﬂf]ﬁhl E'ICPH'
NMH3ALHH HUIKOCTEH, TBepARX cyOCTpaTos H Bo3ayxa. TepMuvecKas cTepHIHza-
LHA, KpHTEPHH CTEPUIHIALNH, HX pACcieT 111 H30TEPMHYECKOro, HENPEPbIBHOIO
H HECTALHOHAPHEIX YCIoBHA. Annaparypuoe ohopmaenne craauii, Jlexonramm-
HAITHA Hﬂ'ﬁl,[}-‘.‘-‘i’.ﬁ H liflﬁli‘.l]'.l}',il,l'llli-lill}ﬁ[ 1% rr]_'lmirsnm1r.:'r13e11]1]_1]}-: MoMEIIeHHAX.
3. MarepuansHbiil H JHepreTHUeckHH DalaHcsl npolecca buocHHTe3a. CTexuo-
METPHHA MHKPODHOIOrHYECKOro cHHTe3a. MeToasl pacuera CTeXHOMETPHUECKHX
KoMppHIIMEHTOB H COCTABNEHHE MATEPHANBHOID DanaHca cTaind OHOCHHTE3A.
B]HHHHE }"C.HCIEH'F[ }l:'_".t".'lh'l'HHH'FHII‘-ﬂHHH NP Y HEH T Had FETUTORRIEIEHAE, H-E'.IH'EIHH}-'
IKOHOMHUECKOTO KOMMDHITNERTA H CTENEHL YTHIHIAUHH cyDcTpaTa,
4 orpetinenne KMCIOpona MEKpooprasisyMami. Macconepegada KHCIOpoIa oT
BO3IYXA K KneTkaM. KoHleHTpallHoHHEIE “AMEl". Macconepenada yrieKHcIoro
aza. MaccooOMeHHBIE XapakTepHCTHEH epMeHTauHoHHoro obopynoeanus. [le-
HDUEI'FIHEGBHHHE H MEHOrameHHe. llL!FCML‘IJIHHH]IHL‘- IpH 1|ICP11.L‘-]1'I.H.]1HH H iy BH k.
I".-"]E.EC{}HEMEHHJ;IZE H IL‘-'I]JI'!_]H{_'I-]-L'FI ]:I.illi:'-i[:.'"rhr E_I-:II:J]_}E.‘-‘EH.’,‘_I'EJ]_}DE: T I:JﬁJJEiLZ"['H"-.-! H]TII-'IML-*IICI[HFI,
110 YCA0BUAM MPOBE/IeHHS NTPOLECcos DHOCHHTERA.
3. OcHoBHOE (pepMEHTAIHOHHOE 000y 10BAHHE, €0 BH/LI H NIPEIBAPHTEILHEIH
noaoop. bHopeakTopel NepHOIHYECKHE H HENPCPEIBHO JICHCTEVIOIIHE, MOIHOTO
CMCLICHHH, MOJHON BEITECHEHHA H MPOMEKYTOYHOIO THIIA. bHOpeakTophl 05
DC}’LL'[ECTE._LEHHH ACEMTHYECKHX, VCNOBHO-QCCITTHYCECKHXR H HCACCNTHYCCEHY OTe-
pEL[Hﬁ- HJLEDCH['ZHIHHIIHH ﬁi{upezix'rnp[m I CH-['I-I'."UEr::.-' BBOJA '_]HHP['I-'I'I-'IZ EI.[HIH.FH.'I'I:I L
MEXAHHYECKHM MepeMeluneanHem, oapboTamueii, dpaudTHEE, Metoaw onpene-
JEHHA BENHYHHBI I:{{'I-Zﬂj][tﬂ-'lll_l‘ll':':ll'ﬁ'l .'-1i,iC|:DI'I'E'|}Eﬂ,EI."-[H B ElHDpEﬂ}{T{}pﬂ.‘a; pEi'ﬂJ’IH"—_I’]?II:Jﬁ
KOHCTPYKLIHH.
6. OCHOBBI MOJEIHPORAHKHA DUOPEAKTOPOR, ITansl MoaeHpoBaHus. [lapameTps
MDﬂEﬂHpﬂEﬂHHJl H HX CONMETARITEHHE. M[_‘.i_T[E'JTHp{'IEﬂHHE I BB{'I,.E[H}.-{{'Iﬁ :-«"Il,l:‘.._l.bHﬂﬁ
UE[EPTHH, T HHTEHCHBHOCTH MACCAINIEPEnCd K]ﬂt.‘ll’_‘rpﬂﬂa, I-'IL‘:C_ITE;[GBELH].]E JE| pﬂgpa_

DoTEA MPHHLOHMOE H AIrOpHTSMOR ONTHMATEHOTD EOMNOBHOTEPHODD [IPOCETHPOE-

MUY DHOTEXHOTONHUSCKHY CHOTEM,
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?. O]]HI’.:HE[L-:I_E- OCHOBHOTD Dﬁ(}p}-’,'LUHHHHH JTH BRLICITCHWA, HGH]'.[E‘HTPH]J{}BHHHH H
OYHCTEH II]}E}}!&’KT{H% ﬁI-'IIZ!L'-HII']'I'_‘Z!.'-:l L L R ]][':I.'l_':.-":ll.:HE"lH FoOTOBRLIX TGBH]JE[H'-": l'J][‘.iFI!'-.'I
npenaparos. O0opyI0BAHAE 114 pa3acIcHHA MHEPOOHBIN CYCIISHIHH, MHAKOH H
TBEPIOH (haikl (HEHTPHOYTH OCATHTENBHOTO H (DHIBTPYIOIIENO THIE C [IEPHOIH-
YeCKoH H ¢ HeNpepLIBHOH BRITPY3IKOH 0CalKa, CYNEPLUEHTPH(YIH; Cenaparopsl
s PHIBTPOBAHIA K OTKAMA ocalkos). ODopyIoBaHHe 118 KOHUEHTPHPOBANHS
KYIBTYPATBHEIN JKHAKOCTEH H HATHBHEIN PACTBOPOB BAKYYM -BEINApPHBaHHEM (an-
NapaTsl ¢ BOCXOIALIEH H Nalarolled MIeHKOH; pOTOPHO-MIEHOYHEIE HCITAPHTEN ).
Dﬁ{lp}-’,‘[utiﬁlli{{: JLITH 'I'I'pUHL‘-_.'[i...‘-'I!HH ]]FIZ!II_I_‘L'L‘-UH OCHWIEH S [H.‘JHHHHE Hﬂ'{MLHDﬂ
KOHUEHTPALIHH OCAMKIAEMOT0 BEIIECTEA, TEMIEPATYPRI HA CKOPOCTH 00pasoBaHHd
OCaaKa).

8. ODopyIoBaHNE JUIH IPOBCICHAA TPOLECCOB IKCTPAKIIHHE H3 TEepaoil faibl H
ODTEAHHYECRHM Pac TBEODHTEIIEM [_Ei.’]H.HI:lHL‘- COOTHOMICHHA 'l:]:lﬂl_ EPEMEHH KOHTAKTA
thas Ha sdipexTHBHOCTE Npouecea). ObopyaoBaiie 18 HGapoMeMOPAHHOTD pasie-
JIEHHA W OYHCTEH NPOIVETOE DHOCHHTE3a H BO3AYXa (MHKPOQHIBTPALIMA, Yilk-
']'Flﬁ[t:IHth Pl s {}ﬁ].'.l.n'i'l'i[h[ﬁ OCMOC, CENCKTHEHOUTR ﬁ&W}{E}{EPEHHE[x rf].'l'i.‘]lﬂ';.:l'-'-';'-'ri;
KOHILEHTpalus rejeobpasosanus ). ODOPYI0BAHHE 118 XPOMATOrPadHYECKOTo
Ii'['l]i]].E'I'I'ITII-{]_'I-I:J'I?Ei.FIHH M ]}E‘I'IHEJEIIHFI' KOMITONENTTOR FEATHEHOPC Prac l'Ht'}[']EI. {HCI HHBIH
0OMEeH H relbpHIBTPALHA; OMHCTKA NPOIYKTOB DHOCHHTERA Ha MHAPOPOOHEIX
copbenTax). OGopy1oBaHHe A4 CYIIKH GHOTEXHOIOTHYECKOH NPOMYKIIHH (CY-
LIMIKH PaciblIMTeNbHEIE, BANBLOBO- TeHTOYHEIE, Dapadannble, KHIHILETD CIOM,
MHEBMATHYECKHE, CYOIHMAIIHOHHEIS, BAKYYMHEIE H BAKYYMHBIE C IOA0POCOM
Jagnenus ), ODopyIoBaHHE 178 O4HCTKH MA30-BO3IYUIHEX BEIOPOCOR H CTOUYHEIX
po (TpyOw BenTypu, cKpyO0epsl MOKPOH OMHCTEH, OTCTOMHHMEH, OHOGOUILTPEL
AIPOTEHKH, OKCHTEHKH, METAHTEHKH ).

9. IlpHHUHNLL PErYIHPOBAHNA, KOHTPOIA H ABTOMATHHECKOTO YITPABIEHUA TIPO-
neccaMu DHocHHTesa. Co3nanne W 3KCIUIvaTauus npudopoB, CHCTEM H3MEpPeHHA
(pH3HKO-XHMHYECKHX, DHIHOTOTHYSCKHX | OHOMHIHYECKHX NapaMeTPOB, KOMIIh-

HKTCPHINPOUBAHHEIX TEXHOIOIHISCKHE KOMIISKCONn,
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I1l. Kpurepuu oueHnBanun

Kpumpuu H IOEAIATEIN QUHCHHBRAHEN 0TRCTA HA TRTAMEIE

HevopacrsopureiisHo

‘-T’PHI'M*:HTHPH]:.W- SHAHHA 110

BOCM ZEUTOHTEIM BOITPOCRNM.

SHAHHTEAEHERIS TPYIHOGETH B

CONOCTABICHAN H aHATHIC
CREEHHA W3 PATIHMHBIX
Pasaenos GHOTEXHOIOMHHE.

y,'l.ﬂmlflﬂll[lll'l'ﬂ.ilhllﬂ

Henonneae sHaHuns no
HECKOTILEHM 3a1aHHEIM
ROTIPOCAM, clialoe
OPHCHTHPOBAHHE B
MATePHAILE,
onpeaeneiLie
TPYIHOCTH B
COMDCTARITEHHH K
AHANHIE CHEIEHHH H3
HECK(TRKHX PATIEN0N
OHOTCXHONOTHH,

Xopoumn

OrrjiHano

MMomHeae AHOHHH, H
COOEPAITT S
OTENRHEIE ]Tpfrﬁt‘:.l'lhl
B 0DNacTHx
OHOTEXHOTOTHA,
HEFMATHTE TEHLIC
TRPYIHOCTH B
CONDCTABRITCHHAK H
AHANHIE CBCOCHHHA W3
JASITHHHRIY PASIE10E
HPOUPAsMBL

Hesepnrsaompe
THAHHS 110 BOEM

S TAHHLIM
BOLIPOCAM,
CcROOOTIIDE BIAIEHHE
MATCPHAIOM,
TPaMOTHBIC
COMOCTARTEHHE H
AHAIIHS CREINEHMA 11

|
PASTHYHEIN TCKM 10

OHOTEXHIOTHH B
LMIHPOKOM CMBICTIE,

IV. Pekomenayvemas oCHOBHAA JHTEPATY pa:

1. b.l'nuk, k. Hacrepuak. Monexvnspuas Guotexuonorus. [Ipuaidne: u
npusedenne, M., Mup, 2002,

2. JLH.ITatpywes. MckyceTpennslie reveTHdeckue cuctemel. 1.1: I'ennan u
feaxonasn wrkenepus, M., Hayka, 2004,

3. Aawbeprte bproc, bpeii Henuuc, Xonkus Kapen, [Txoncon Aaex-
carap, Jetone lacynuan, Pagep Maprun, Pobepre Keiir, Yourep Hnrep. Ocrosel
MOJIEKYIHpHOH Ouonorum knerkn. M., Jladoparopus snannii, 2018,

4. thpank-Kamencuguit M. J1 Camas raasnan monekyia. O cTpyKTYpB
JAHK & dnosmeanuune XXI1 pexa. M., Aaenuna von-dwmkin, 2018,

5. Cospemennan muskpobnonorus, [lpokapuor (pej: Jlenrenep i1, Mpesc
['., Hlnerens ') 8 2-x Tomax, M., Mup, 2005.

6. Kpebe [, lomuredin 9., Knnnatpux C. lennt no JIsouny (nepeno;y

10-ro anrn. wiganna), M., JlaGopatopus suanuii, 2017,



V. JlonoannaTenbHan Jureparypas

1. B.I'. Jlefiaboe, B.A. Tuswny, Buorexnonornd. B § knnrax. K. 2. Cospe-
MEHHBIE METOJB CORTAHNA NPOMBILUIEHHBIX IHTAMMOB MHKPOOPTaHH3IMOE: vied,
nocobre. M., Boiciuas mwkona, 2013,

2. llytosa JLA. bnotexHonorus eeiciinx pactenuit. M., CTI6IY, 2019,

V1. ABTOpEI BPEMEHHOH NPOTPAMMBI:

1. llonos Baagumup Onerosny, 1.6.1., npodeccop, akanemux PAH, sane-
NynH Kadeapoil cunreTHYecKoi OHOIOMHH

2. Mauko Cepreit Bragumuposny, 1.6.4., npodieccop, npodieccop kadeaps
CHHTETHYECKOH BHOI0rHN

3. Crpaxonckas Mapuna IneGosra, 2.6.0., nouenT kadeaps cHHTETHYECKO#H

OHOIOIHK
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