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bHOTCXHONOIrHs 1
| CC HANMPABTCHHS

HanpasiacHus HCCACAOBAHHH

bHorTexHo0Ir s

Henenoupaiennoe HaMeHeHHe

H HCHOJNL3OBAHHE OHONOIHYECKHX
O0BLEKTOB B HHIIEBOI HPOMBILI-
JeHHOCTH, MedHUHHe, OXpaue
IHPHPOAB!

Mukpobnosioruueckuii

Cozganmne MHKPOOPIradlHH3IMOB

C HOBLIMHM CBOHCTBAMH H HX
HCIHOJULIOBAHHEC AJA HOJAYHCHHA
pARaad BCUWeCTs ('uu1‘amnuoa,xnc.uor.

CHHTER GHTHOHOTHRKOB, (DCPMCHTOB,
FOPMOHOB), OUHCTKH CTOYHBIX BOJL.
HOJVYCHHS Onorasa
s Bripamusanne KJ1eTox # TKaueil
Raerounas BLICIIHX OPraHH3IMOB- PACTeHHI H
HHAKEHEPHA AKHBOTHBIX HA CHEUHANbHBIX

IMHTATCALHBIX CpEAaxX




= Acnonb3oBaHue MUKPOOPraHUM3MoB Ansa
nosilyuyeHus psaaa BellecTB.

= Co3paloT WuiTaMMbl MUKPOOPraHU3MoOB,
KOTOpble BbipabaTbiBaloT Heob6xoanMbie
BelleCTBa B KOJIMYeCTBaX, 3HAYMTENIbHO
npeBbilIaloLWMX NOTpebHOCTN cCaMux

MUKPOOPraHU3mbl B A4ECATKU U COTHM pPa3.




[ 1pyMep.il:

= BaxkTepumn, cnocobHble HaKan/JIMBaTb YpaH,
Meab, KO6asbT, UCNONB3YIOT AN U3BJIEYEHUS
MeTaJIJ1I0B U3 CTOYHbIX BOJ.

= C nomoubio 6aKkTepui, nosyyarot 6moras
(cMecb MeTaHa M YrN1eKMcsioro rasa),
Mcnosb3yeMbin A oborpesa nomMeLweHun.

= YAanocb BbiIBECTU MUKPOOPraHmU3Mbl,
CUHTE3UpYyowme aMUHOKHUCIOTY JIN3UH,
KOoTOopas He obpa3yeTcs B opraHM3Me yesioBekKa.



[ 1pyMmepbil:

= [AnA nony4yeHus KOPMOBOro 6enka ncnoJsib3yroT
APONOKMN.

o Acnosnb30BaHne Ha KOpM cKOTy 1 T KOpMOBOIro
6esika SKOHOMUT 5 — 8 T 3epHa.

» [JobaBka 1 T 6MOMacChl POXOKENU B paLiHOH MTUL
CrocobCTBYET MoJTyYeHUIo A0MNOJTHUTE/IbHO 1,5 — 2
T Msica

mnn 25 — 35 toic. aul.



KnetouHaa nHxeHepua

= DBblpallBaHMe KNETOK BbICLUMX OpraHmM3Max Ha
NMNTATEJNIbHbLIX Cpeaax.

= BbipalmBaHne 6e3bs4epHbIX K/IETOK.
- llepecanka saep M3 0AHON KJIETKU B APYrYio.
= BbipalymBaHne n3 ogHON COMaTUYECKON K/IETKU

LIE/IOr0 OpraH13Ma.

KnoHuposaHve




* KnonupoBaHwue

KrnoHu PpOoBaHNUEe XMBOTHbLIX OOCTUIaeTCAH

B pe3ynbraTe nepeHoca sgpa u3s
andbdepeHUNpPOBaHHOU KIETKU B
HeonnoAOTBOPEHHYHO ANLEKIIETKY, Y
KOTOpOU yaaneHo cobcTtBeHHOe AApO.



KNnoHupoBaHue

SpPUTPOLUTLI YnaneHue
KpOBM MU3Bnevenne agpa sHye~
;M.- + SApa Hu3 KIEeTKH
¢ § 3pmpouma o @ Opob6-

_—f._ newue
’Y(i‘

5 »\. )»e )-’.Q = ...)
b | GC;} BBe”e"”e SAPA  AkTHBALMA BnaCTyna FonosacTuk
| Bapocnas G B AHUEKNeTKY gy ekneTKM

nNArywKa

lNMepBble ycnewHble OnbITbl MO KIOHUPOBaHUIO XXMBOTHbLIX ObINKn
npoBeAeHbl B cepeanHe 1970-x roaoB aHIMMUCKUM 3MOPUOSIOrom

Ox. FlopaoHOM B 3KcnepumeHTax Ha ampmnbusax, Kkorga 3ameHa sigpa
ANLIEKNEeTKU Ha AP0 U3 COMaAaTUYECKOM KINEeTKN B3POCIION NATYLKU npuBena

K NTOABJIEHUIO ronoBacTUkKa.



KnoHvwposaHve

XNBOTHOE —

oBe4kKa Jonnu



KnetouHaa nHxeHepus

= [Mbpuanzaumnss CoMaTMYECKMNX KJIETOK U
co3/laHne MeXXBuA0BbIX rmbpuoB.
YpaaeTcs nony4ynTb rmbpuaHble KNeTku opraHM3Mos,
HEPOACTBEHHbIX MEXAY cobon:
Yenoseka 1 MbILN;

PacTeHUIM N XXUBOTHBbIX;

PakoBbIX K/TETOK, CMOCOBHbIX K HEOrPpaHNYEHHOMY
DOCTY, U KNIETOK KPOBU — NUMPOLMTOB. BO3MOXHO
NoJsTly4eHMEe NeKapCTBa, MOBbILAOLWWENO
YCTOMYMBOCTb YesioBeKa K MHMDEKLMAM.




[ 1pnmepbl:

bnaropgaps Mmeroay rubpuansaumm nonyuuiu
rmépuabl pasnnyHbIX COPTOB KapTodens,
Kanycrbl, TOMaTOB.

N3 o4HOM COMATUUYECKOMN KJIeTKMU pacTeHuUs
yAaeTcs BbIpaCcTUTb LesibiIi OpraHnu3m U TakKuMm
o06pa3oM pa3MHOXXUTDb LleHHble CopTa
(HanpumMep, »eHblueHb). MoNy4yaroT K/IOHbI —
reHeTMYeCKMe oAHOPOAHbIE KJIETKM.

NonyuyeHne xmumepHbIx OPraHM3MoOB.




XMMeprle MbILLW

0.'0'0 3
3apobill Ha CTagHK @ APOABIL HE CTagHH
8 6nactomepos 8 Gnacromepoe

Arperauss
(obpasyerca 16-knerouHsii 3apoabiw)

3apoasiluM Ha CTagHH \
6nacTymsi BBOAAT B MaTKy

npneuuon MaTepH, rae oMM
NMPOAOMKAIOT Pa3BMTHE

Oxpacka XHMepHbIX MbIlel nonocaras
MIH MATHHCTAR, TAK KaK HX THAHH MO3aHYHBI







[€@HHaA UHXeHepua

[lepecTponka reHoTUNoB OPraHU3MOB:

. Co3paHne feUCTBEeHHbIX NeHOB
MCKYCCTBEHHbIM IyTEM.

. BBegeHue reHa ogHoro opraHu3sMa B
reHoTvI Apyroro — rnoJsiyd4eHue
TPaHCreHHbIX OpraHU3MOB.




BBegeHue B IHK Mbilin reHa pocTa KpbICbl

. BbIAENEHME OHK ll. BbIPESAHME NEHA

-

ll. PASMHOMEHME FEHA l

IY. BBEAEHME PACTBOPA C OHK

B ONNOAOTBOPEHHYIO
SHLIEKNETKY

V. SHUEKNETKY TPAHCIUIAHTHPYIOT
NPUEMHOM MATEPH, FIE OHA
MPOLAOIMKAET PA3SBMTHUE

Vi. B MOTOMCTBE MNMOSBINAETCS * *

TPAHCTEHHASI TMFAHTCKAS
Mbillb, ECNIM BBEAEH TEH
FTOPMOHA POCTA




Pe3synbrar




* [ Ipnmepbl:

« F'eH, oTBeyarowmm 3a BbIpaboTKy
MHCYJIMHA Y YeJsioBeKa, BBeJI B reHOTUN
KULLUEYHOM Nnaniouku. 3ta bakrepus
BBOAMUTCA NroAsaM, 60/1bHbIM CaxapHbIM
anabetomM.



B reHOTUN pacTeHUsa NeTyHbu 6bin BBeAEeH reHx,
HapyLwarowmm obpasoBsaHMe 1 BbIpaboTKy
nurMeHTa. Tak 6bls1a co34aHOo pacTeHue C
6enbiMu LBETKaMM




ﬁ [ Ipnmepbl:

=« YYeHble NbITaloTCA BBECTU B reHOTUNN
3J1aKOB reH 6aKkTepuu, ycBanBaroLmMX
a30T 13 Bo3AyXxa. Toraa craHer
BO3MOX>XHbIM HEe BHOCUTb B NOYBY
a30THble yaobpeHus.



