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Hanpasiacuus HCCACA0BaHHI

buorexHoaorus

[{enenoupaiennoe H3IMeHeHHE

H HCHOJIb30BAHHE OHOJOIHYEeCKHX
O0BLEKTOB B IIHIIEBO IPOMBIL -
JeHHOCTH, MeAHLUHHe, OXpaHe
IIPHPOAbI

Mukpooduoioruyeckuii

Cozganmne MHKPOOPIraHH3IMOB

C HOBBIMH CBOHCTBAMH H HX
HCHOJIL3O0OBAHHC 4JIA HOJAYHYCHHA
paaa BelwecTs (BH'I'BMHIIOB,KHCJIOT.

CHHTE3 AHTHOHOTHKOB,(pCPMECHTOB,
rOPMOHOB), OYHCTKH CTOYHBIX BOI.
HoJay4YCeHHs Ouorasa
o Bripamusanne KJIeToKk B TKaHeii
Raerounas BLICIIHX OPraHH3IMOB- PaCTeHHH H
HHAKECHEPHSA AHBOTHBIX HA CHEUHANbHBIX

IMHTATCILHLIX CpeJgdX




Mukpobuonornyeckmuii CUHTe3

= Acnonb3oBaHue MUKPOOPraHUM3MoB Ansa
noslyuyeHus psaaa BellecTB.

= Co3paroT WuTaMMbl MUKPOOPraHU3MOB,
KOTOopble BbipabaTbiBaloT HeobxoanMbie
BelleCTBa B KOJIMYeCTBaX, 3HAYMUTEJIbHO
rnpeBbillaloLWMX NOTPpebHOoCTN cCaMux

MUKPOOPraHU3mbl B AE€CATKU U COTHM pPa3.




[ 1pyMep.il:

= BaxkTepumn, cnocobHble HaKan/JIMBaTb YpaH,
Meab, KO6asbT, UCNONB3YIOT AN U3BJIEYEHUS
MeTaJlJ1I0B U3 CTOYHbIX BOJ.

= C nomoubto 6aKkTepui, nosyyarotr 6uoras
(cMecb MeTaHa M YrN1eKMcsioro rasa),
ncnosb3yeMbin A oborpesa nomMeLweHun.

= YAanocb BbiIBECTU MUKPOOPraHU3Mbl,
CUHTE3UpYyowmMe aMUHOKHUCIOTY JIN3UH,
KOTOpas He obpa3yeTcs B opraHu3Me yesioBekKa.



[ 1pyMmepbil:

= [AnA nony4yeHus KOpMOBOro 6enka ncnoJsib3yroT
APONOKMN.

o Acnosb30BaHne Ha KOpM cKoTy 1 T KOpMOBOIo
6esika SKOHOMUT 5 — 8 T 3epHa.

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

mnn 25 — 35 toic. auu.



KneTtouHasa nHxeHepus

= DBblpallBaHMe KNETOK BbICLUMX OpraHmM3Max Ha
NMNTATEJNIbHbLIX Cpeaax.

= BbipalymBaHne 6e3bs4epHbIX K/IETOK.
= llepecaska saep M3 0AHON KJIETKU B APYrYio.
= BbipalymBaHue n3 ogHON COMaTUYECKON K/IETKU

LIE/IOr0 OpraHu3Ma.

KnonuposaHue




* KnoHupoBaHue

KrnoHu PpOoBaHNUe XMBOTHbLIX OOCTUTIaeTCA

B pe3ynbraTe nepeHoca sgpa us
andbdepeHUNpPoOBaHHOU KIETKU B
HeonnoAOTBOPEHHYHO ANLEKIIETKY, Y
KOTOpOU yaaneHo cobcTtBeHHOe AApo.



KNnoHupoBaHue

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

Ox. FlopaoHOM B 3KcnepumMeHTax Ha ampmnbusax, Kkorga 3ameHa sigpa
ANLIEKNEeTKU Ha AP0 U3 COMAaTUYECKOM KINEeTKN B3POCIION NIATYLKU npuBena

K NTOABJIEHUIO ronnoBacTUkKa.



KnoHupoBaHue

XNBOTHOE€E —

oBe4kKka Jonnu



KNneTouHaa nHxeHepus

= [Mbpuanzaumnss CoMaTMYECKMNX KIIETOK U
co3/laHne MeXXBuA0BbIX rmbpuoB.
Ypaetcs nonyyunTb rmbpuaHble KNeTkn opraHmM3moB,
HEPOACTBEHHbIX MexAay cobon:
Yenoseka 1 MbiLlN;

PacTeHUn 1 XXMBOTHBbIX;

PaKkoBbIX KNETOK, CNOCOBHbIX K HEOrpaHUYEHHOMY
DOCTY, N KNETOK KPOBU — NIMMGOLNTOB. BO3MOXKHO
Nosy4YeHne NekapcTea, MOBbILWAOLLErO
YCTOMYMBOCTb YENOBEKA K MHPEKLNSM.




[ 1pnmepbl:

bnaropgaps meroay rubpuansaumm nonyuuiu
rmépuabl pasnnyHbIX COPTOB KapTodens,
Kanycrtbl, TOMaTOB.

N3 o4HOM COMATUUYECKOMN KJIeTKMU pacTeHus
yAaeTcs BbIpaCTUTb LesibiIi OpraHu3M U TakKuMm
06pa3oM pa3MHOXXUTDb LleHHble CopTa
(HanpumMep, »KeHblueHb). Mony4yaroT K/IOHbI —
reHeTMYeCKMe oAHOPOAHbIE KJIETKM.

NonyuyeHne xmumepHbIx OPraHM3MoB.




Xmmepuue MbiLLI
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8 6nacromepos

Arperauxa
(obpazyerca 16-knerousIil 3apogbILL)

3apoabiluM Ha CTaHH \\
6nacTynLi BBOAAT B MaTKY

anCMHOH MaTepH, rae oMM
MPOAOMKAIOT Pa3BMTHe

Oxpacka XHMepHbIX MbIlLeH nonocaras
MIH MATHHCTAR, TAK KaK HX THAHH MO3aHYHbI




Xumepa oBLa




[ eHHaA nHXeHepus

[lepecTponka reHoTUNoB OPraHNM3MoB:

. Co3paHne feUCTBEeHHbIX NeHOB
MCKYCCTBEHHbIM IyTEM.

. BBegeHue reHa ogHoro opraHu3sMa B
reHoTvI Apyroro — rnoJsiyd4eHue
TPaHCreHHbIX OpraHU3MOoB.




BBegeHue B IHK Mbilin reHa pocTa KpbICbl

. BBIAENEHME OHK ll. BbIPESAHME NEHA

-

ll. PASMHOMEHME FEHA l

IY. BBEAEHME PACTBOPA C [HK

B ONNOAOTBOPEHHYIO
SHLIEKNETKY

V. SHUEKNETKY TPAHCIUIAHTHPYIOT
NPUEMHOM MATEPH, FIE OHA
MPOLAOIMKAET PA3SBMTHUE

Vi. B MOTOMCTBE NMOSBNSAETCS * *

TPAHCTEHHASI TMFAHTCKAS
Mbillb, ECNIM BBEAEH TEH
FTOPMOHA POCTA




Pe3ynerar




* [ Ipnmepbl:

« F'eH, oTBeyarowmm 3a BbIpaboTKy
MHCYJIMHA Y YeJsioBeKa, BBeJIu B reHOTUN
KULLUEYHOM Nnasiouku. 3ta 6akrepus
BBOAMUTCA NroasaM, 60/1bHbIM CaxapHbIM
anabetomM.



B reHOTUN pacTeHUsa NeTyHbu 6bin BBeAEH rex,
HapyLwarwmm obpasoBsaHMe u BbipaboTKy
nurMeHTa. Tak 6bls1a co3f4aHOo pacTeHue C
6enbiMu LBEeTKaMM




ﬁ [ Ipnmepbl:

=« YYeHble NbITaloTCA BBECTU B reHOTUNN
3/1aKOB reH 6aKkTepuu, ycBauBaroLmMX
a30T 13 Bo3AyXxa. Toraa craHer
BO3MO)XHbIM HEe BHOCUTb B NOYBY
a30THble yaobpeHus.



