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Y10 TaKoe reHHaA UHXXeHepus
n npu yém Tyt AAHK?

* Monekyna [JHK xopolio nsyyeHa

© Hydrogen
© Oxygen

@ Nitrogen

© Carbon

© Phosphorus

* [eHHaA MHXXeHepunAa — TeXHOoNormA,
KOTOpaA NO3BONAET BHe4PpUTb B
monekyny [JHK xo3anHa reHbl U3
APYrmx NCTOMHUKOB, KOTOpPble Mo
CBOEW NPMpoae TaKKe ABNA0TCA
monekynamm AHK

Minor groove

Major groove

* [MO (reHeTnyecku
MOANPULMPOBAHHbBIN OPraHn3m) —
NPOAYKT, NONYYEHHbIN MeToAaMM
reHHOU UHXeHepuu

Pyrimidines Purines



[eHHaAA MHXXeHepua

TexHUKa reHeTUYeCcKoro
KOHCTPYMPOBAHUA in vitro BKNtovaeT
HEeCKONbKO Noc/ienoBaTeNbHbIX PR Jront,

n pO uep'yp: F’aspeaaHHe )

pPecTpuKTa3on

PexomMbOuHAUWA
1- rIOflyLIEHMG Hy)'KHoro reHa +HHHnV

2. BcTtpanBaHue ero B reHeTUYECKNI oo Borop ¢
3/IEMEHT, CMOCOOHbIN K pennKauum

(BekTOp)

3. BBeaeHue reHa, BxoaALlero B COCTaB
BEKTOPA, B OPraHWU3M-peLMnmeHT “ajgggfi{
4. N peHTNOUKaUUO (CKPUHUHT) U —
OTOOpP KNETOK, KOTOpble Nnpnobpenmn
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PecCcTpuKTasbl = HOXXHULUbI
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Alul and Haelll produce lunt ends

BamHI

Hindlll and EcoRl produce "sticky” ends



NHK-nurasa = HUTKKN AU Knen

NHK-nunrasbl clunsatoT
PAAOM PACMONOKEHHbIE
HYKNneoTnabl, ob6pa3yA
CBA3b MeXK Ay OCTaTKaMu
caxapos. IHK-nurasbl
abcontoTHO
Heobxoanmbl B
npoueccax penapauum
NHK, B npoueccax
penankauum - npu
vasoeHun uenun AHK
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PeKOMbMHaHTHbIE OpraHn3mbl

Bacterium

Plasmid

2. Scientists remove plasmid
DNA from a bacterium.

Plasmid

4. Scientists cut open 1
the plasmid.

Nucleus

1. DNA is removed
from the cell nucleus.

1 3. A gene is cut from the
DNA strand.

Gene

/ o

5. The cut ends of the plasmid DNA
and the human DNA will attach
to form a new loop of plasmid
DNA, called recombinant DNA.




[10CTUXKEHNA reHHOM
UHXXEHepUn



[loCTUXKEeHUA reHHOU UHXXeHepUum

* UccneposaTenbcKan AeATeNbHOCTb

Brainbow — meTog, HeMpoBM3yann3aumm, KOToOpPbIn
NO3BONAET ONPeAenmTb apXUTEKTYPY HEMPOHHbIX
CBA3EN OTAENbHbIX KNETOK 8



[loCTUXKEeHUA reHHOMW UHXXeHepum

* iccnepoBaTtenibCcKkasa AesATe/IbHOCTb

“)

* CuHTE3 6MONOrNYECcKN aKTUBHDbIX ~ @“
BeLLecTs |

Beegexue peKOMSHMaHTHou
KneTka nogxen Aowou AHK B kneTky 6akTepuu
axeny, FeHHO-MOoAUULUMPOBaHHAA WHCynuH

Xenesbl Yenoseka Gakrepua
yenoeeka
FeH, kogupy bouum
CUHTe3 UHCYNHUHA
SKCTPaKUua 1
OMUCTKA MHCYNHHA
PexomGuHanTHas OHK,
COAepXalWan reH Mucynuna - °
MO pasmHoXaloTcA

,/ 1 BblpabaThiBaloOT
C ’/
o
,/

MHCYNWH Yenoeeka
Bblpesauue y4acrtka /
nnasmuaHon OHK ,, EMKoCTb

OHK sakrepuu

p
"n
. MnasmuaHas =

OHK
Bakrepus MHcynMH yenoeeka

CerogHa nogasnatouee 60NbLINHCTBO NPENAPATOB MHCY/IMHA,
noaaepKUBaOLWUX XNU3Hb MUIIMOHOB Ntoaen, 60bHbIX AnabeTom,
NPOU3BOAAT FEHETUYECKN MOANDULMPOBAHHBIE MUKPOOPTraHU3MbI



[loCTUXKEeHUA reHHOU UHXXeHepUun

LTamm 1 Wramm 2 Wramm 3 lWramm 3
* Ncen ea0BadTe/IbCKaA AeATEe/IbHOCTb Mnasvmaa Cl;pemmgaHME
Xpomocoma W peKoMonHaLmns CkpeLunBaHue
nnasmug
v v

* CMHTE3 6BMON0OrMYeCcKn aKTUBHbIX BelecCTB 5@ { @

* Co3pgaHue OpraHM3mMoB, CNOCOBHDbIX K
BbINOJIHEHUIO onpeaenieHHbIX PYHKLUN Crpeursarue

/ CynepBaumnna

B 1979 roay 6bin co34aH WTaMM, CNOCOOHbIN

meTabonnsnpoBaTb yrnesoaopoabl. 3TM MUKPOOPTraHU3MbI
yA0OHO NCNOAb30BaTb ANA OYUCTKM HEePTAHbBIX NATEH

P



[loCTUXKEeHUA reHHOMW UHXXeHepUum

BHEAPSIOT ero
BOIAENAWOTIEH g kpeTxy ApoXokeH
NOBEPXHOCTHOMO

aHTurena vuupyca é;ﬁa@
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NccnepoBaTenbCcKaa AeATeNbHOCTb

CnHTe3 bMonornyeckmn akTUBHbIX BelecCTB

OUMULEHHbIE

AHTHIeHb!
Co3aaHne opraHnM3moB, CNOCOOHbIX K ) *%B_SA_; m,“:’ﬁz‘:j"
BbINONHEHUIO onpeaeneHHbIX PyHKLUN ” e Ee——
I\ B O
Co3paHue BaKUUH I YT s \y
fo2 o\ (o}
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[ns npon3BoacTBa PEKOMDOUMHAHTHbBIX BaKLMH reHeTUYEeCKNiM maTepuan Bo3byaurtens
BCTPAMBAIOT B KNETKM MUKPOOPraHmama. [llocne KynbTMBUPOBAHMNA U3 HUX BblAENAIOT

Hy)KHbIl\/JI dHTUINreH, O4YNLWLAKOT N TOTOBAT BAKUUHY
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[loCTUXKEeHUA reHHOU UHXXeHepUum

NccnepoBaTenbcKaa AeATeNbHOCTb
CuHTE3 6BMONOrMYECKM aKTUBHbIX BELLLEeCTB

Co3pgaHue opraHM3mMoB, CNoCObHbIX K
BbINO/THEHUIO ONpeaeneHHbIX PYHKL MM

Co3pgaHune BaKUUH

[eHHaA TepanuA

@
Mol

T cells are engineered

to express CARs that
recognize cancer cells

t

T cells are isolated
from patient

*K

4

® a.
Poe

Modified T cells are
grown and expanded

in culture

Modified T cells are
infused into patient

T O

v

[eHOTepanmMsa — COBOKYMHOCTb rEHHOUHXEHEPHbIX U MeAULMHCKUX METO0B,
HanpaB/AEeHHbIX HA BHECEHNE N3MEHEHMWIM B rTEHETUYECKMNIA annapaT COMAaTUYECKUX
K/JIETOK YenoBeKa B Uuenfax neyeHus 3abonesaHum
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[loCTUXKEeHUA reHHOU UHXXeHepUum

* YBennyeHue NPOoAONKUTENIDHOCTU CPOKA TOAHOCTU U
TOBAPHOro snaa

Cnesa - Tomat Flavr Savr, cnpaBa - 06bl4HbIN
CeNEeKUMOHHbIN COPT CMyCTA HEKOTOPOE
Bpemsa nocne cbopa c pacteHun

A6nokn copTa Arctic He TeEMHeEIOT OT
pPa3pe30B U/IN YKYCOB
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[loCTUXKEeHUA reHHOU UHXXeHepUum

* YBennyeHue NPOAONKNTENIbHOCTH
CPOKa rogHoCtTn n ToBapHOTIo snaa

* YCTOMUMBOCTDb K repbuumnaam

O
HE, " X
O,, NS OH
glyphosate

BonblwnHcTeo FM-copToB pa3paboTaHbl UMEHHO C
LEeNblo YCTOMYMBOCTU K repbuniupmaam
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[loCTUXXeHUA reHHOM UHXXeHepumn

* YBennmyeHune NpPoAONKNUTENIbBHOCTU
CPOKa rogHoCTn n ToBapHOIo Bnaad

e YCTOMYMBOCTb K repbuupmagam

* YCTOMUYMNBOCTb K BpeauTenam

CI’V-TOKCMH CBA3bIBAETCA K peuenTtopamMmm KJ1eTOK
4« KnweyHnKa, HakKaln/jinBaeTCA, o6pa3yﬂ KOMMANEKC,

Nocne Yero NPoTbiKaeT MeMbpaHy, YHUYTOXKanA KIETKY
15



[loCcTUKEeHnA reHHOMN NHXXEeHEepPUM

YBesinyeHmne npoaonK1UTesibHOCTU CPOKa “ e

rogHoCT U TOBApPHOIo BnAa

YCTOMUYMBOCTb K repbuumgam

YCTOMUYNBOCTb K BpeanuTensam

CuHTEe3 1 HaKonaeHune noJsiesHbixX BeLlecTs

CBepxy: 30/10TOM pUC, B 3€pHAX KOTOPOTro
coaepKuTca 6onblIOe KOIMYECTBO
BUTaMMHA A

CneBa: ®nonetoBble TOMATbl MONYYUNU
CBOM LIBET 3@ CYET aHTOLMAHOB
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[Touemy TMO
6e3BpeAaHbI?



Mouemy MO 6e3BpeaHbI?

“TRATY Vil P ibile Ha opraHn3msbl BanAeT He cama [HK, a
OHK J 1 A WY \ NPOAYKTbl aKTUBHOCTU reHOB
TpaHckpunuus T

PHK ' Cam reH TOKCMHa 6iiegHON

m _ noraHKku 6e3BpeaeH u

e ynotpebnenmne AHK
' | 61e4HOM NOraHKM He
BbI30BET OTPAB/IEHUSA

Benok Ho ynoTtpebnenune

OYMLLEHHOrO TOKCMHA
BbI30OBET XapPaKTEPHYIO

5 KNMHUYECKYIO KapTUHY
LleHTpanbHaA Aorma MoneKyaapHon buonormu
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Mouemy MO 6e3BpeaHbI?

CeneKuyma — Hayka 0 MeToZax Co34aHuA HOBbIX U YNYYLLIEHMS CYLLECTBYIOLLNX
NOPOJ, }KMBOTHbIX, COPTOB PACTEHUN, LUITAMMOB MUKPOOPraHM3MOB

HanpaBaeHUA cenekyuu:

* WUcKyccTBeHHbIN oTHOp

MICKYCCTBEHHbIN OTOOP NO3BOIUA
YBENNYUTb Pa3Mep NoYaTKOB
KYKYPY3bl, TULWLNTb CEMSIH KOXKYpPbI 1
NPUAATb UM XKENTbIN UBET

19



P

Mouemy MO 6e3BpeaHbI?

% HanpasneHua cenekuyum.

NcKyccTBEHHbIN OTHOP

'mbpuamnsaumsa

TaK BbIrNAANT Nao4 AMKOTro baHaHa

- -

B pe3ynbrate CKpewnBaHNA ABYX ANKNX BNOOB
6aHaHa Nnoay4atoTCA NONYKPOBKU, UbU MNMAOAbI
HE MMEIOT KOCTOYEK, o6na,c|,ar0T I'IpVIﬂTHOVI

ENTU3HOW N BKYCOM
20



Mouemy MO 6e3BpeaHbI?

HanpasneHua cenekuuu:
* WcKyccTBEHHbIN O0THOp
e [ubpnamnsauus

*  WCKyCcCTBEHHbIN
MmyTareHes

MHOrMe akTMBHO UCMNO/Ib3yeMble COPTa 3/1aKOBbIX PACTEHW
6b11M NoNyYeHbl B pe3y/bTaTe MCKYCCTBEHHOIO MyTareHesa

e P, B




HanpaBsieHUA cenekuunm:

*  WCKycCcTBEHHbIN OTHOP

* [ubpnamnsaums

*  WICKYCCTBEHHbIN MyTareHes

[eHHaA nHXXeHepuA

[MpaKTUYECKM BCA COBPEMEHHAA Nanama ABNAETCA reHETUYECKU
MoaNGULMPOBAHHOM

——— 22



Mouemy MO 6e3BpeaHbI?

* C TOYKM 3pEHUA MONIEKYIAPHON BMOIOrMK BCE 3T HanpaBAEHMUA
ce/ieKkunmn cBA3aHbl C UBMEeHeHnem HykneotmaHoro coctasa [AHK

* He Ba)XHO, KaK BHOCUTb U3meHeHnA B [1HK, Ba*KHO NnLLb KaKkne
NpoAyKTbl 06pa3yoTcs B pe3yabraTe 3TOro U3SMeHeHMUA

* C TOYKM 3peHna bmoxmmmnmn monekynol JHK npoaykros,
NOJIy4eHHbIX B pe3y/bTaTe BCeX 3TUX MeTo40B, MAEHTUYHbI, U B
NULLLEEBAPUTENIBHOM TPaKTe byayT pacuiensieHbl 40 MOHOMEPOB

23



[loyemy ecTb
npoTuBHUku NMO?



Mouemy ecTtb NpoTUBHUKU TMO?

Mo gaHHbiM BUMOM 83 % poccunan B 2014 roay BbICKA3auCh
B noaaepKy 3anpeta MO

Kak Bbl OTHOCUTECH K NpeAfioXKeHWIo 3anpeTUTb reHHo-MmoAnGULNpPOBaHHbIE NPOAYKTbI MMTaHWUA Ha
TeppuTopun Poccnin? (3aKpbiTbliA BONPOC, 0AWH OTBET)

CpegHee CpegHee
obpazoeaHne neuwansHoe

He3akoH4YeHHOe BhiCLles
(He MeHee 3-X KypCoB

O6pazoeaHWe HayanbHoe
WA HIKE, HEeNOAHoe

Bre

ONpoLeHHEE ) (Wwkona uam obpazoeaHme
cpefHes obpazoeaHue nm™) e B¥3a), BuiCLIee

BesycnoeHo,
NoaAep*1Bal0 57 39 28 54 61
3anper
Ckopee 26 27 25 29 25
NnoJaep*uBal
Cropee He 5 12 4 4 6
NoAAepHUBalD

BE3YCNOBHO, HE

NoAEpKUBAID 1 & 1 1 1
zanpet
=aTPYAHSCE 11 16 12 12 7
OTBETHTE

©
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https://wciom.ru/index.php?id=236&uid=691

Mouemy ecTtb NpoTUBHUKU TMO?

baHaNbHOe He3HaHue

B 2014 roay no gaHHbim UHCTUTYTA
CTAaTUCTUYECKUX NCCNeaoBaHUN U
3KOHOMMKM 3HaHuUM HUY BLUS 42 %
POCCUAH OTBETUNN NONOKUTENbHO HA
BOMNPOC:

«ObblYyHble pacTeHUnA (KapTodenn,
NOMKMAOPLI U T.MN.) HE COAEPHKAT reHoBs,
a reHeTUYeCKNn MoanPULUNPOBaAHHbIE
PACcTeEHUA — coaepKaT?»

26


https://infogram.com/izmerenie-nauchnoj-gramotnosti-rossiyan-2014-1gnl8m3zeqvz236

Mouemy ecTtb NpoTUBHUKU TMO?

HatypanucruuecKkasa owmnbKa

CkauTte, uTOo anqa Bace nepeyw o4vepedb 03Ha4daeT NOHATWe «NonNe3Hble npﬂ,q}"I(TbI»? Bbl moXeTe
HasBaTb He Gonee ABYX OTBETOB. (SEI{prTbIﬁ BOMNpoOC, 40 ABYX OTEBETOB, B % oT Bcex OHPDLIJEHHI:IK:I

bes TMO 45
Hanuyue HaTypanbHbIX KOMMOHEHTOB 27
be3 arpoxvMMHKaTOE / NecTUUKMAOB 26
OTCYTCTEME B NPOOYKTAX MPOMBILNEHHLIX TPaHCHKUPOB 21
HwskKoe cogepxaHwe caxapa [ conu 18
MpoayKTsl, 0BOraleHHbIE BUTaMUHaMK 15
Hanuuue nUTaTenbHbIX CBOMCTE 8
Hanuume MapKupoBKM «3KO» WK <OpraHu4eckuits 6
Opyroe 6
3aTpyOHAKCE OTBETUTH <

27


https://wciom.ru/index.php?id=236&uid=10047

Mouemy ecTtb NpoTUBHUKU TMO?

o G

e —.

MpupoaHoe He 3HAYUT Nose3Hoe

HasBaHue TOKcMHa DL.,, MKr/Kr

boTynnHuuyecknin TokcuH | 0,000026

CTONOHAYHbBIN TOKCUH 0,000028
LInraToKcuH 0,002
baTpaxoTOKCMH 0,002
Anam@oTOoKCHH 0,025



http://chemister.ru/Toxicology/ld50.htm

AMTHOKMCANTENN M PETYARTOPLE KHCAOTHOCTH
E300 - acxopbumosan xncnota

E330 - nuMoHHaR KnCnoTa
E334 - annmas xnonorta
E363 - suTapHan kmonoTta
E375 - wmaumm

E181 - Tanmmm

Koncepsanrm

E260 - yxcycHan kmcnora
E270 - MONONHAR KMCNOTA
E280 - NPONMOMOBAR XMCNOTA
E296 - sbnousan xncnoTa

L4
5

£ 1o Fi1s0

f18da L1686 : 2 L 260

ta270 f 80

F440 FeJo = FA

IMYALIATOPLI W IATYCTHTEN

E440 - nexTus

Younurenu sxyca » sanaxa
EG20 - rayTaMmMOBaR KmMCnoTa

lNpouee
E921 - unCrmm

Apomarniatopun
Gyvam-1-on
ITMN-BanepaT
dauertansgerng
Gymn-auyerar
nponnun-aueTar
armn-Gyrawoar
UMC-3-rexcexon
TPanC-2-rexcesans

E210 — BeH30MHaA KNUcaoTa
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AprymeHtbil
npotusHukos MO



AprymeHTbl npotnsHukos MO

PaHblue ToXe bblnn reHeTUUECKMe ypoacTBa, HO HE B TAKOM
KO/IMYecTBe, Kak cenyac, u 3To caasaHo ¢ MO

* TakOW CTaTUCTUKM NPOCTO HEe CyLLecTByeT

* HeT HMKaKMX HAy4YHbIX AAHHbIX, NOATBEPKAAOLWMX, YTO
ynotpebneHne NM-npoayKToB YBENNYMBAET BEPOATHOCTb
reHeTUYeCcKnx 3aboseBaHUN Y HOBOPOXKAEHHbIX

31



AprymeHTtbl npotnsHukos MO

Bblnn BbiABNEHbI NATONOMMN BHYTPEHHUX OpraHoB, obpa3oBaHue
onyxosei, UaMmeHeHne ropMmoHaNIbHOTO YPOBHA, becnnogue y
YXUBOTHbIX U YenoseKa. B nocneaHee Bpema y nroaeun
obHapyKMBalOTCA NPOCTO OFPOMHbIE ONYX0/U, 1 3TO cBA3aHo ¢ TMO

Mbiwn amMHnm Sprague Dawley, Ansa KOTOpPbIX
XapaKTepHOo B NATMMeCA4YHOM BO3pacTe
nosiBIEHNE ONyxo/ieu

Crit Rev Biotechnol. 2014 Mar:34(1):77-88. doi: 10.3108/07355551.2013.8235985. Epub 2013 Sep 16

An overview of the last 10 years of genetically engineered crop safety research.

Nicolia A", Manzo A, Veronesi F, Rosellini D.

® Author information

Abstract

The technology to produce genetically engineered (GE) plants is celebrating its 30th anniversary and one of the major achievements has
been the development of GE crops. The safety of GE crops is crucial for their adoption and has been the object of intense research work
often ignored in the public debate. We have reviewed the scientific literature on GE crop safety during the last 10 years, built a classified and
manageable list of scientific papers, and analyzed the distribution and composition of the published literature. We selected original research
papers, reviews, relevant opinions and reports addressing all the major issues that emerged in the debate on GE crops, trying to catch the
scientific consensus that has matured since GE plants became widely cultivated worldwide.l‘l’he scientific research conducted so far has not|
|detected any signﬁcant hazards directly connected with the use of GE crops]however, the debate is still intense. An improvement in the
efficacy of scientific communication could have a significant impact on the future of agricultural GE. Our collection of scientific records is
available to researchers, communicators and teachers at all levels to help create an informed, balanced public perception on the important
issue of GE use in agriculture.

Comment in
Conflict of interests and evidence base for GM crops food/feed safety research. [Nat Biotechnol. 2015]

PMID: 24041244 DO 10.3109/07388551.2013.523595
[Indexed for MEDLINE]

AHanu3 1783 HayuHbIX paboT He BbiIABU ONMACHOCTEMN MPU
ynotpebneHnn oaobpeHHbIX K npoaaxke-EM-copToB 32



AprymeHTbl npotnsHukos MO

MO BbI3bIBalOT annepruto

* ANnepruto MoryT Bbi3BaTb /1I06ble NPOAYKTbI, HE TO/IbKO
MO

* C NOMOLLbIO TEHHOM UHMKEHEPUN MOXKHO cO34aTb
runoannepreHHble NpPoAayKTbl

33



AprymeHTtbl npotnsHukos MO

UpuHa EpmaKoBa nokasana, uto 'MO pgenatoTt XXMBOTHbIX 6ecnaoaHbiMmu

Bbi6bopKu manbli

KpbiCbl Heaoeaanu

He AsceH paumnoH KpbiC
CoAa He obpabaTbiBanach

napom

CraTbs onyb/aMKoBaHa B
nyoanunucTMyeckom pasaene
Nature Biotechnology

© 2007 Nature Publishing Group http://www.nature.com/naturebiotechnology

GM soybeans and health safety—a controversy

reexamined

Andrew Marshall

An unprecedented study claiming that transgenic soybeans compromise the fertility of rats and the survival and
growth of their offspring has garnered widespread media and political attention but remains unpublished in the
peer-reviewed literature. Here, an account of the work from the principal investigator, Irina Ermakova, is appended
with comments from researchers in the field.

euroscientist Irina Ermakova of the

Institute of Higher Nervous Activity and
Neurophysiology of the Russian Academy of
Sciences in Moscow made news headlines
two years ago when she reported that rats fed
diets containing glyphosate-tolerant geneti-
cally modified (GM) soybeans gave birth
to pups with low survival rates or stunted
growth!. Though these findings have yet to
appear in a peer-reviewed journal and con-
tradict publications in the literature, they
have been widely disseminated and discussed
over the media and internet and already cited
by >500 organizations as evidence of the
potential toxicity of GM products. They’'ve

Irina Ermakova, the
author of controversial

studies reporting
soybeans genetically
modified for resistance
to glyphosate may

be dangerous to

on the physiological
state and behavior of
Wistar rats and their
offspring. In addi-
tion to laboratory
chow, one group of
female rats was fed
soy flour or seeds for
2 weeks before mat-
ing, during mating
and pregnancy, and
was fed an increased
daily amount for
every pup during
lactation. At the same

position and nutritional value to RR GM soy,
were obtained from the Netherlands supplier
of Archer Daniels Midland (ADM; Decatur, IL,
USA). Analysis of soy flour by PCR showed the
presence of the EPSPS transgene in all samples
of RR GM soy.

The chow was administered as dry pellets
from a special container placed on the top of
their cages and the (GM, GM protein isolate
or conventional) soy flour mixed with water
(20 g soy paste in 40 ml water) in a small con-
tainer placed inside their cage for three rats.
Each rat thus received 6-7 g flour every day. A
similar scheme was used for soy seeds, which
were kept in water for 1 day before feeding
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AprymeHTbl npotnsHukos MO

MHorue reHeTnyecku mogudunumMpoBaHHbIEe pacTeHUsa Yyepes
OAHO-ABa NOKOJIeHUA cTaHoBATCA 6ecnaogHbimu. 'M
KY/NIbTYpPbl pacnpocTpaHAoTCcA 6bIiCTPO U AaneKo

* 3TK yTBEPKAEHUA NPOTUBOPEYaT APYr ApYry

* HUYTO He mellaeT TPAHCIreHHbIM OPraHM3mMam CKpewmnBaTbCA C
He TPaHCTeHHbIMWN, eC/ZIN TOZIbKO MOAMCI)MKBLI,MFI He
3dK/1l04as1aCb B ctepuansaumm opraHnN3IMa

* «YXoa» reHOB B AUKYIO NPUPOAY BO3MOXKEH 1 AN
OPraHM3MoB, NOJIYYEHHbIX HE TEHHO-UHKEeHEPHbIMU METOAAMM

* Ky/ibTypHble COPTa He NPUCNocobneHbl K YCI0BUAM XKU3HU B
ecTecTBeHHOW cpeae

35



3aKknro4vyeHue

* [eHHaA MHXXeHepunA cTasla HEOTbEMNEMOU YacCTbto
Hallen ¥U3HU

* C TOYKM 3pEeHNA BUOXMMMN HEBAXKEH HYKNEOTUAHbIN
coctas [1HK, oHa Bcé paBHO B npotLecce
nuweBapeHna pacnageTca A0 COCTaBNAIOLWMX, BaXKHbI
CBOMCTBA, KOTOPbIE NOAYYaAET NPOAYKT B XOAe€
ceslekummn

* HepoBepue K MO B 60NbLUMHCTBE CAy4YaeB CBA3AHO C
6aHabHbIM HE3HAHMEM OCHOB Bmonormuu

* AprymeHTbl npoTnuBHmMKos MO He HaxoaAT CBOero
noaTBep)KAEeHUA B Hay4YHOU AntTepaTtype
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PekomeHayemble UCTOYHUKMH

@l avmam TMonbsoeatens Mpynna «fymaiit» no6aeun eaeo

Ouckyccusa no MO B KasaHnu: l'enbdang, EpmakoBa, XanpynnuH,
TymaHos, PaguH, Caxapos, [JONrUH - 4acTb 1

rpynna «dymaiil» * 54 TbiC. NPOCMOTPOB * 4 roAa Ha3ag

! UnmumatueHas rpynna «[ymait» 10 uioHa B KasaHu npoBena OTKPbITYO AUCKYCCUIO O 3anpeTe
umnopta u obopoTta TMO Ha Tepputopun Poccuickon Q@egepauuu: «FMO: 3anpeTuTb HENb3A

s Buomonekyna

 [MO: 60ATbCA HENb3A NUTATbCA. BMoONOrM 3HAOT, rae NocTaBUTb
3anaryto!

e MPABAA Ha OTP. Bca npasaa o 'MO (27.10.2015)

* CneynanbHbin KoppecnoHAaeHT. TMO-npoayKT. Apkagmum MamoHTOB
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https://www.youtube.com/watch?v=_fIxXaNyNK4
https://www.youtube.com/watch?v=HgbZVGj0NnE
https://biomolecula.ru/articles/gmo-bojatsja-nelzja-pitatsja

Cnacubo 3a BHUMaHue!



