Pe3ynbTaTbl BbINOJIHEHMA 3a43HUN NO
ecTeCTBEHHO-Hay4YHOMU FPaMOTHOCTH
ana 6 Knacca



3a4aHuUA N0 ecTeCTBEHHO-Hay4YHOM rPaMOTHOCTH,
BK/IIOYUEHHbIe B TECTUPOBaHMUE, UCNOb3YIOTCA ANA
OLeHMBAHMUA CNeayIoWmnX KOMNeTeHUMUIN Y4aLlUXCA:

® HayyHOe 06bACHEeHMe ABIeHU;
* NPUMEHEeHne eCTeCTBEHHO-HAY4YHbIX METO40B UCC/Iea0BaHUs;

°* UHTEepnpeTauuna AaHHbIX U UCNOJIb30OBaHUE HAYYHbIX AO0OKa3aTe/ibCTB
ANA noayvyeHma sbiBoaos



B TecTupoBaHunn npeacrasieHbl 2 610Ka KOMNJIEKCHbIX 3a4aHUM
ana 6 Knacca

bnok 1 (B BapmaHTax 1 u 5)

1. PasHonunkas Boga (5 3apaHun)
2. NHonnaHeTHble 3axBaT4yuKu (5 3agaHmnmn)

baok 2 (B BapuaHTax 2 u 4)

1. Kak Tam Ha JlyHe? (5 3aaaHnn)
2. buotexHonormun Hawero spemenun (5 3agaHmn)



MepBble pe3ynbTaTbl BbINOJIHEHUA ANArHOCTUYECKOMU
paboTbl N0 PYyHKLMOHANbHOM FPAMOTHOCTH, 6 KNacc

YcnewHoCTb
BbINO/NIHEHUA Bca
AnarHoctuyekou | pabora | Mar_I Yut_I duH_T Ect_T Kpeat_M
pabotbl (cpegHuia
6ann 8 % ot
MaKCMMaIbHOrO)
38 26 45 59 29 36

6 Knacc

32



CpeaHUM NPOLEHT BbINO/JIHEHUA NO KaxKAomy 6/10Ky BapuaHTa

Bapuant baok 1 baok 2 baok 3 bok 4
43% 32% 36% 26%
B 1 M EC1: P MA2: LW +
apUAHT U3 A Y (s e KM1: MNyTewectsue C1: PasHoNUKaA aromep
Boda + NHonnaH. 3axsaTt. |[/laxta UeHTp
25% 21% 56% | 37%
Bapuant 2
MA1: CeTeBble EC2: Kak Tam Ha ®H1: Ha mope + K1: MNoBblWweHMe
Urpbl + KEpPAUHT JlyHe? Jloxoabl U pacxoabl cembUypoBHA Munposoro
44% 26% 63%
B 3
S KM2: Apmapka YT1: MopoKeHoe: K2: Camoynpasnenune 8 |®H2: B3atb B gonr
LUKOMbHbIX NPeaAMeTOB  [McTopmA u reorpadua JIeTHeMm narepe y 6aHKa
20% 29% 26% 39%
BapuanTt 4  |[EC2: Kak Tam Ha MA1: CeTeBble KM2: Apmapka
K2: CamoynpasneHue ..
NlyHe? nrpbl + KEpanHr LUKOMIbHbIX NpeameTos
37% 57% 43% 36%
Bapuanr S [[K1: lNoBbiweHne ®H1: Ha mope + YT1: MopoKeHoe: EC1: PasHoANMKaA
YpPoBHA MupoBoro J1oxo4bl U pacxoabl CEMbW|UCTOPUA U reorpadus Boaa
62% " 26% 34% 49%
MAZ2: LW +
Bapuant 6 | ®H2: B3aTb B goar Aromep KM1: MNytewectBue YT2 : Yaun: nytb B Poccuio

y 6aHKa

JlaxTa UeHTp




Tunonormna sagaHum

Kaxxabin 610K ana 6 kKnacca Bkatoyaet 10 3agaHuM.
Bpemsa BbINO/NIHEHUA KaxKaoro 6a1oka — 20 MUHYT.

Tunbl 3agaHUM:
* 33[aHuA C BbIBOPOM O4HOro NPaBU/IbHOIO OTBETA;
* 33[aHNA C BbIDOPOM HECKONbKUX NPaBUbHbIX OTBETOB;

* 3a4aHuA cOo cBOOOAHBIM pPa3BEepPHYTbIM AN KPAaTKMM OTBETOM
— TO/IbKO OHM OLLeHUBAOTCA IKCnepTamm!

Kaxcoeilu 610K codeprcum 5 3a0aHul co c60600HbIM
omeemom.



Kak otbupaerca coaepXaHue ansa

3a4aHUN?
[na 3agaHMm 5mn 6 [na 3agaHnim 7 Knacca um
K/1aCCOB Mbl BbiLUE — HA MPOrPamMmbl:
OPMEHTNPYEMCA Ha dun3unkKa, buonorums,
nporpammbl n TIMSS. reorpadpus, xmmma (c 8
K/1lacca).

Mouemy TIMSS?

i




TIMSS-2019, 4 Knacc, ectecTBO3HaHUe

Mectro Crpana
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AdVHamMmuKa pe3ynbTaTtoB NO ectectBo3HaHuIO B TIMSS.
4 knacc

Poccuinckan depepaums
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Y Halwunx 4-KrnacCHUKOB crnpaLlinBaloT TO, YHEMY UX HE yu4ar.
N oHN oTBEeYatoT!

1. B nporpamme «OKpy>KaroLwmin
Mup» HeT npumepHo 40% Toro, uTo
ecTb B Tectax TIMSS: IMSS

*PaKTUYECKN HET DU3NKN U
XUMWW;

*HE paccMaTpuBaOTCs BOMPOCH
Pa3MHOXEHUS U
HacnenCcTBEHHOCTMW.

[Mporpamma
«OKpy>xaroLLuni
MUP»

2. Ob6bemM poccnnckom nporpamMmmel
(okono 50 yacos B 4 krnacce)
NPUMEPHO BABOE MEHbLLE, YEM B
CuHranype, Kopee n AnoHun, n
BTpPOE MeHbLUe, Yem B [lopTyranuwn.



HekoTtopble Tembl no pusuke ns TIMSS, KoTopblie mbl cunTaem
BO3MOXHbIM UCNO/ZIb30BaTb B 3agaHUAX ANna 5-6 Knaccos

3HaTb CBOMCTBA METaN0B (3/1eKTPONPOBOAHOCTb, TENJIONPOBOAHOCTb) U CBA3bLIBATL 3TW CBOMCTBA C
MCMONb30BaHUEM METa//OB.

3HaTb cnocobbl yBEIMYEHMA CKOPOCTU PaCcTBOPEHUA BeLecTBa B JaHHOM KO/lM4YecTse BoAbl (MOBbILLIEHUE
TemnepaTypbl, NepemellMBaHne, yBesnyeHue naowaamn noBepxHocTu) U CPaBHUBATb KOHLUEHTPALUMKU ABYX
PacTBOPOB C PAa3HbIM KOJIMYECTBOM PACTBOPUTENSA UM PACTBOPAEMOro BeLLecTsa.

Y3HaBaTb HabAlOAaemble NPEBPALLEHNA BELLECTB, B pe3yabTaTe KOTOPbIX 06pa3yoTcA HOBbIE BELeCcTBa C APYyrMmu
CBOMCTBaMMU (THUEHUe, ropeHune, prkaBaeHue, BapKa).

CooTHOCUTb 3HaKOoMble Ppu3ndeckne aeaeHna (obpasoBaHne TeHU, OTPAXKeHUe, pajyra) Co CBOMCTBAMM CBeTa.
3HaTb, YTO Konebawwmeca o6 bEeKTbl MOTYT CO34aBaTb 3BYK.

3HATb, YTO MArHUTbl UMEIOT CeBeprIl;'I N HOXHbIN MOAOCHI U YTO O4AHOUMEHHbIE MOJOCbl OTTAZIKUBAKOTCA, d
pa3HOUMEHHbIE NPUTATNUBAIOTCA.

3HATb, UTO /IEKTPUUYECKAA SHEPruA B INEKTPUYECKOM Lenn moxKeT ObiTb npeobpasoBaHa B apyrue Gopmbl S3HEPruu,
Hanpumep, CBET U 3BYK.

O6bACHATb, UTO ANA PabOTbl NPOCTbIX SIEKTPUUECKUX CUCTEM, Hanpumep, py4yHoro poHapuka, Heobxoanma
3aMKHYTaa 3/1eKTpuyeckas uenb.

3HaTb, YTO AeincTBMe cuA (TONKAeT, TaWMUT) MOXKET U3MEHATb ABUXKEHUe 00beKTa, U CpaBHMBATL AENCTBUE CUN
Pa3HOM BENNYMNHbI, KOTA4a OHM HaMpaB/ieHbl B OAHOM U TOM XKe UAU NPOTUBOMNONOKHbIX HanNpaBAeHUAX.

3HaTb, YTO rpaBUTaLUUA — 3TO CKIA, KOTOPAsa NpUTArMBaeT 06bEKTbI K 3eme.

3HaTb, YTO CUNA TPEHUA AENCTBYET NPOTUB HaNpaBAEHUA ABUXKEHUA.



HekoTopble BbIBOAbI MO Pe3y/ibTaTaM BbIMOJIHEHUA
AMNATHOCTNYECKOWU paboThbl

Pe3ynbTaTbl 6-KNAaCCHMKOB TaTapCTaHa NPaKTUYECKU TaKue Ke, KaK
pe3ynbTaTbl, NOJIYy4EeHHbIe Npu anpobaumm Tex e cambix 3aJaHUN B
7-x Knaccax!1??

MHorue 6-KnacCHMKU He 3aTPYAHAITCA B MCMNO/Ib30OBAHUUN TaKUX
NMOHATUN, KaK rpaBuTauua, LeHTpobexHblie cunbl, monekyna, HK,
depmMmeHTaLma u Ap., KOTOPbIX HET B Nporpamme.

MHorme 6-KnaccHMKU cnocobHbl aHaIM3MPOBaTb AaHHble (KapTbl
pacnpeaeneHua BoAbl, TeMnepaTtypbl; Tabanua, cxema) n genatb
BbIBO/bI, HE XYXKe, yem bonee B3pocable yyalluecs.

Yyauwmeca 5-x n 6-x KnaccoB HyKaatoTca B ropa3no 6onee cepbesHom
ecTecTBeHHO-Hay4yHoM nporpamme (Hanpumep, Kypc
«EcTecTBO3HaHME») M NOTEHLMAIbHO FOTOBbI K HEN. OTO HEU3OEXKHO
0acT U peasbHOe npupalleHue B 7-8 Knaccax.



PaszHoaukas Boaa
Bananne 1/5

llpouumaiime — mexcm,  pacnoIONHCeHHbIH  CHPABA.
Sanuwime c60ii omeem Ha 6ONPOC.

I'me 1 B KaKOM COCTOSIHMH HaXOIUJIACh BOda, 1O TOro
KaK OHa B BUJAEC KaIlCJIb OKa3aJlaCh Ha TpaBe?

2

Samunuume ceoit omeem.

20anna—16% 13% (cunee — TaTapcran)
16ann1-30% 31%

YTpom, Bblias Ha made u3 goma, Jlama oOHapy:Kujia, 4TO BCS TpaBa HAa Y4YacTKe
Mokpast. Jloxkns HOYBIO He OBLIO, MO3TOMY BJiara Ha TPaBe U JIABOYKAX, OCTABABIIMXCS HA
ynuue, obpasoBanack Kak-to uHaude. Koneuno, [lama 3Hana, 4ro 3Ta BOXA Ha TpaBe
HasbiBaeTcs poca. Ho nmoueMy 3ta poca nosiBiss€TCss UMEHHO HOUBIO [10CJIE TEIIOro 1HA?




PaszHoaukas Boaa
Bananne 2 /5

Illpowumaiime  mexcm,  pacnonodcennsili  CHpasa.
Sanuwime c60ii omeem Ha 6ONPOC.

OnuiuTe ganpHeNmue neicTsus Jlammu U BO3MOXKHBIN
pe3yJbpTaT ee SKCIEPUMEHTA.

Samunuume ceoit omeem.

37% 1 6ana—41%

Jama pemnna MOSKCHEPUMEHTHUPOBATE U MOJYYUTh POCY B JOMAIIHUX YCJIOBUSX. B
rOJIOBY €H IpHIIIa Takast uaes skcrepuMenTta. OHa B3siia TNIACTHUKOBYIO OyTBUIKY € BOJOU U
MOJIO’KUJIA €€ B MOPO3UJIbHHUK. ...




PazHosnkasa Boaa
3ananue 3/ 5

IIpowumaiime mexcm, pacnonosicennulii cnpasa. /s
omeema Ha 60NPOC OMMeEMvbMe HYJICHbLY BAPUAHN
omeema.

[Touemy cTexiisiHHasE Oy ThITKA pacKasbIBalach, a
IJIaCTUKOBAas OyThLIKA OCTaBajach LIEJI0M, KOraa u B
TOM, U B ApYyToii 3amep3asa Bojaa?

Ommemosme 00UH Gepublii 6apuanm omeemd.

O B crekiisiHHO# Oy ThUIKE BOJA paCUIUPSIETCS MTPU
3aMep3aHuy, a B IIacTukoBod Het.  15% 17%

O IlnacrukoBasi Oy ThIJIKa MPOYHEE, YEM CTCKJISIHHASL.
13% 15%

O I1nacTUKOBBIE CTCHKH CITOCOOHBI PaCTIATHUBATHLCS, &
CTEKJISIHHBIC HET. 68-70% 66%

O B miactrkoBoii Oy ThUTKE BOIBI MEHbIIIE, YEM B
CTEKJISIHHOM.

1 6a1 — 66%

[TpoBons cBowm ombIThI, Jlanra oOHapy>KuIa elle OAHy WHTEPECHYIO Belb. Ecim Bona B
MOpPO3UJIbHUKE TMpeBpalliajach B Jiel, HaXOIsAChb B CTEKISHHOH OyTbulke, TO OyThLIKa
packaibiBajgach. A €civ Boja 3aMep3ana, HaXoMIsiCh B IJIACTUKOBOW OYyThUIKE, TO OYyThLIKA
0CTaBajach HEBPEAUMOIL.




PaszHoaukas Boaa
Bananune 4 /5

lIpouumaiime mexcm, pacnonodcennsiii cnpaea. J{ns
omeema Ha 6ONPOC OMMEMbME HYHCHBIE BAPUAHINbI
omeema.

[Tepebupast B yme BO3MOXKHBIE (DaKTOPBI, H3-32 KOTOPBIX
BOJZIa MOTJIa MPUHUMATh B HEBECOMOCTH TaKyto Gopmy,
Jlama ocTaHOBUJIACh HA ABYX U3 HUX.

Bribepure Bcien 3a [lameii 1Ba BEPHBIX YTBEPKACHUS,
KOTOpbIe OOBSCHSIIOT, TOYEMY BOJA B COCTOSIHUU
HEBECOMOCTH NMPUHUMAET (POPMY IIapuKa, KOTOPBIA He
pa3BaNMBAETCs HA KaIlUIW, Na)Ke €CJIN AOTParuBaThCs 10
Hero?

Ommemovme 08a 6eprvIx 6apuanma omeemad.

O Bozna Ha opOUTANBHOMN CTAHLIMK HE MIPUTSATUBACTCS K
3emie.

O MonekyJibl BOABI MPUTSITUBAIOTCS APYT K APYTY.

O ITapuk mpu nepeaBHKEHHN UCTIBIThIBACT
HaMMeHbIIlee CONMPOTUBIIEHHE BO3IyXa.

D BCG MOJICKYJIbI BOAbI HA CTAHIIUHU HAXOAATCSA B
COCTOSTHHH HEBECOMOCTH.

[ Bona B popme mraprka MejieHHEE UCTIAPSIETCS.

25-26% 1 6ana-27%

12% -2 nu 3: 10%

Jlaiua y3Hana, 4TO Ha KOCMHYECKOH CTaHLMM, KOTOpasi obpalnaercsi mo opouTe BOKPYT
3eMJ1H, KOCMOHABTBI TOXKEe MPOBOJSAT OMBITHI ¢ BOAOH. Hampumep, eciii KOCMOHABT KaKHM-TO
00pa3oM BBINYCKAaE€T BOMY B MPOCTPAHCTBO CBOErO OTCEKa, TO Bonma mpuodperaer (opmy
[IapuKa, MiaBaromiero B so3ayxe. [louemy 5Ta Boma He mazaer Ha mnos, [ama nmoHumana —
Be/lb Ha CTAHLMH HEBECOMOCTb. HO BOT modemMy Boza MpUHUMaET GOpMy IIapUKa, KOTOPbI
HE pa3BajJMBACTCs HAa MeEJIKUE KaIUIM, Aa’Ke €CJIH aKKypaTHO MOTPOraTh €ro pPyKoi HiH
MaJIOYKOH, ObLIO HE TAK MOHSITHO.




Pasnonukas Boga
3anmanue 5/ 5 Kak-to ama okasanace 3uMoil Ha Oepery mops. HeOousbinmne MOpO3bl CTOSUTH 371€Ch
JOBOJILHO JTaBHO, HO BOJAa B MOpe He 3amep3iia. ITo yauBWiIO Jlamry, BeIb OHa CUUTANIA, YTO
IIpouumaiime ~ mekcm,  pacnoiodcennvlii  CHpasd. | Boja NOJKHA MPEBPAINATLCS B JIEH, Korna Temmneparypa onyckaercs Huwke 0°C. Curtyarust
Sanuwime c60ii omeem Ha 6ONPOC. HEMHOTO NPOSCHUJIACh, KOTAa OHA Halla Takylo TaONWIy ¢ JaHHbIMU. B Hell mokaszaHa
TEeMIepaTypa 3aMep3aHusi BOJbI B 3aBUCUMOCTH OT conepskanus nosaperHoi conmu (NaCl) B
Kak »Ta Tabnuua ¢ gaHHBIMH MoOMoria moHsATh Jlaiie, | Boxe.

Mo4eMy BOJa B MOpE HE 3amep3ia’?

Copepxanue conu NaCl s Temneparypa
pactsope, % no macce 3aMep3aHmna
(nnasnenusn) °C

Samunuume ceoit omeem.

20am1a—11%  10% 0,1% 0°C

16a11-29%  35% 1,5% -0,9°C
2,9% -1,8°C
4,3% 28°C
5,6% -3,5°C
7,0% -4,4°C
8,3% -5,4°C

9,6% -6,4°C




I/IHOHJ'laHeTHbIe 3AXBATYHKH
Bananne 1/5

lIpouumaiime mexcm, pacnonodcennsiii cnpaea. J{ns
omeema Ha 6ONPOC OMMEMbME HYICHBII APUAHI OMEEM(.

Kaxotii rnaBHbIi (pakTop, IO NPEATIONOKEHUIO YICHBIX, HE
JaeT Pa3BUTHCS KU3HU Ha ONMKAWINX K 3emite MiaHeTax?

Ommemovme 00UH 6epHblil 6apUAN OMEEmd.

O Cnumkom Gonblioe paccrosinue ot CosHia
O OrtcyTcrBre noaxomsiei atMochepbl  55-56%
O Yacrtble METEOPUTHBIE OCAIKH

O Temmeparypbl, CHIbHO OTJIHYAIOINHUECS OT 3€MHBIX 28-
30% 32%

1 6ana—51%

Muiiia mpoBOAMII CBOH BBIXOHOH 32 KOMIBIOTEPHOU Urpoi. Llenbro urpsl ObLIo
OCBOOOKICHHE IJIAHETHI OT 3aXBAaTYUKOB-UHOTLIAHETSIH. Mrpa o4eHb yBiiekana, XoTh Muina
W 3HAJI, YTO HA IPYTHUX IJIAHETaX HA JAHHBIA MOMEHT JKH3HU He OOHAPYKEHO.

Hemounuk:  https://avatars.mds.vandex.net/get-
zen doc/1900274/pub Scad73c1dc9f5800afde939d Scad742adbcc0400ae98073b/scale 1200




NHomiaHeTHbIC 3aXBATYHKHI
Bamanne 2 /5

Ipouumaiime mexcm, pacnonodicennvlii cnpagd. /[ns
omeema Ha 6ONPOC OMMembme HYHCHbLU GAPUAHM
omeema.

Kakoro uenoBedeckoro cBOHCTBA JIUIITUTCS
WHOTUIAHETSIHUH, €CJIH, KaK ¥ 36MHOBOJHBIE, Oy/IeT UMETh
TpexKamepHoe cep/ie?

Ommemvme 00UH 8epHbLL BapUAHm Oomeemd.
O Jlero4yHoro JpIxaHus 23% 24%
O HepBHoii CHCTEMBI

O JIByX KpyroB KpoBOOOpAIICHHSI 27%  25%
O TemnokpoBHOCTH 40% 38%

1 6amn - 38%

I'na74 Ha TO, KaK HAPUCOBAHHBIE MHOIIAHETSHE MBITAIOTCS 3aXBaTUTh 3eMilto, Muria
3agymaics: «Ilouemy nHOIIaHETSH Beeria H300pakaroT Oy ITO Ha JISATYIIEeK HOXOKHUMHU?
Mo3xet ObITh, y HUX U Cep/lle TpeXKaMepHOe, KaK y JIATYIIEK?»

Hemounux: http://4put.ru/pictures/max/48/149633.jpg




I/IHOH.HaHeTHbIe 3aXBATYHKH
3axganue 3/5

IHpouumaiime mexcm, pacnonodicennviii cnpasa. J[ns
omeema Ha 6ONPOC OMMemMbme HYHCHbIE 8aAPUAHMbBI
omeemd.

BeiGepure mpusHaky, mo kotopeiM [luHa mnpemmoxmia
Muime OTIHYIHUTh 3¢MISTHUHA OT APYTOH (HOPMBI KU3HH.

Ommemovme mpu eeprvix eapuanma omeemad.

O o usety raa3

O Mo AHK

O I'o cocraBy kpoBu

O Mo ypoBHIO HHTE/LUICKTA
O o cTtpoeHuIo KIETOK

42% 1 6ana - 43%

Mumia mpoJoKIIT TIOJET CBOCH (haHTA3UH.

— JlomycTuM, TOPWICTE HHOIUIAHCTSHWH HA 3EMII0 W CMOT TIPHHSITH OOIHK
yenoseka. C Buay — He ommuunth! PasroBapusaet u paccyxkaaet, kak uenosek. Kak e ObITh
toraa? Moxer ObITh, aHAMN3 KaKOU-TO B34aTh... O, a cnpomy-ka s y uner! OnHa ke y Hac
OHOJIOTHCH YBICKACTCS.

Hemounux:htips.//avatars.mds.vandex.net/get-
zen doc/1912454/pub 5ced83b6c64ch100ae6e32b4 S5cedS84a75f1d9900afd7ef5b/scale 1200




I/IHOHJ'laHeTHbIe 3AXBATYHKH
Banaune 4 /5

lIpouumaiime mexcm, pacnonodjcennsiii CHpaeda.
Sanuwime c60ii omeem HA 6ONPOC.

VYkaxxuTe He MeHee ABYX peajlbHO BO3MOXKHBIX MPUYNH, U3-
3a KOTOPBIX YEJIOBEYECTBO MOXKET pacCMaTpUBaTh Apyrue

TJIAHETHI OJId IEPCCCICHUS.

Samunuume ceoit omeem.

30% 2 0anaa— 15%

1 6ana—31%

JlvHa HEMHOrO ycnokowna Munry.

«Xopouio, 4To 3eMJITHMHA HU C K€M He chyTaemb. Ho 4to ecnu BApPYr HaM camum
CTaHeT MaJjio MecTa Ha 3emJle, U Mbl PELINM MEePECENUTHCS Ha JPYTYIO IIAHETY 7»

Muia Hadan U3ydaTh Pa3sIMYHbIE XapaKTEPUCTHKU IJIAHET COJIHEYHOH cuctemel. U
cpeau BCeX OH cMor HaiTtu Haubosee moxoxyr Ha 3emumo. «lloxkanyi, Mapc Hamubomee
MOJXOIUT AJist TeppadopMUpoBaHUs» - K Bedepy MHulla cTajl caMbIM HACTOSIIIUM 3KCIIEPTOM
B BOIIPOCE MEPECENCHUs HA APYTHe IIAHETHI.

TexHosorus reppadpopmuposanus
Teppaghopmuposdnue (om aam. terra— 3emas u forma — 6uod) — u3meHeHue
KAUMAMUYECKUX YCA06UTl NIAHENbl, CRYMHUKA WU JiCe UHO20 KOCMUYECKO20 mea Os
npueeoenss ammocpepsi, memMnepamypst U IKOI02UYECKUX YCA06UT 6 COCMOsIHIE,
NpUu2OOHOoe 05l OOUMAHUSL 3EMHBIX HCUBOMHBIX U PACTEHUI.

Hemounurc:https.//ru.wikipedia.org/wiki/Teppadopmuposanue
Hcemounux: https://2.bp.blogspot.com/-
GlEo7IWWOIw/W20pNw811 BUAAAAAAABBGE/SxY WtQOEnlYnHHE gvJVOhN2xiPguZiDOCLcBGA

5/5640/01.jpg




I/IHOHJ'laHeTHbIe 3AXBATYHKH
Bananune 5/5

IIpouumaiime mexcm, pacnonodjcennsili CHpaed.
Sanuwime c60ii omeem Ha 6ONPOC.

IIpennoxure TEXHOJIOTHIO, C TOMOUIBIO KOTOPOU MOKHO
HACBITUTB aTMOCchepy Mapca KHCIIOPOIOM MPH OMUCAHHBIX

Muiei ycnoBusx.

Samunuume ceoii omeem.

21% 1 6ana-30%

Muia m[pouYuTand, YTO CYLIeCTBYeT 4eThIpe OCHOBHBIX (PaKTOpa, KOTOpbIE
HEOOXOAMMO YUUTBIBATH AJIsl YCIIELUIHOTO MPOXOKAEHHs TeppadOpMUPOBaHUS: aTMOC(epHOe
IaBJIeHUE, COCTaB aTMOC(hepbl, TeMIiepaTypa U HATHYNE JKUIKOM BOJBL.

JLsist TOoro 4yToObl MOBBICHTH TEMIIEPATYPY, YYSHbIE MPEANONOKHUIN CO31aTh HA Mapce
NapHUKOBBIN 3()(PEKT — UCTAPHUTh YIIIEKUCIOTY U3 TPYHTA TUIAHETHI, YTOOBI 00Pa30BaBIIHIACS
YIJIEKUCHBIA ra3 B arMocdepe padotan Ha moAgAepikaHHe TEMITEPaTypbl U HEOOXOIMMOTO
IaBJICHUS.

«Ha Mapce MHOro 3aMOpOXKEHHOH BOXBI, - paccyxkgail Mwuma. - Eciu HacraHer
NapHUKOBBIHA ((PEKT U TeMmmepaTypa Ha IJIaHETe MOBBICUTCS, TO BOAA PACTAET M CTAHET
mocTymnHa A ynorpednenus. OnHoii npodaemoii mensine. HyskHo Oyner 3aBTpa mogymars,
kak oboratuth aTMochepy Mapca KHCIOPOAOM, HEOOXOOUMBIM MJisl AbIXaHHs». Muina
3€BHYJI U OTIPABUIICS CIATh, YTOOBI 3aBTPa MPOAOIDKUTH MBICIIH O MepeceleHny Ha Mapc.

KapTa pacnpegeneHus Bogel Ha Mapce

Hu3kas KoHueHTpauus H20 W Bblcokas KoHUeTpaHuusu H20

50%

Hcrtounnk: https://ckp-vmf ru/wp-content/uploads/0/4/0/040d6493¢344ab10c2f1eed10af39a44 . jpg




Kak tam na Jlyne?
3amanue 1/5

lIpouumaiime mexcm, pacnonodcenuslili Cnpaea. 3anuuime
C60Il OMeem Ha 6ONpPoc.

ITouemy JlyHa He cTajkuBaeTcs ¢ 3eMJeil, HECMOTpsI Ha TO,
YTO OHU MPUTSITUBAIOTCA APYT K Ipyry?

Samunuume ceoii omeem.

2 oaaaa— 3%
1 6ana—13%

3%
23%

Bce 3nHarot, uTo JlyHa — cniyTHUK 3eMin. «A 3a4eM HaM 3TOT CHYTHHUK?», — KaK-TO CITPOCHI
Erop y Beper. «Moxer, ans Toro, 4toObl JOOOBATHCS UM IO HOUAM», — MEUYTATENIbHO
oreetuyia Bepa. Ho BBISICHHIIOCH, YTO HE TOJBKO Isi 3Toro. bes Jlynel 3emust Obuia Obr
coBceM apyroil. Cytku Ha 3emie Obutn Obl B HECKOJNBKO pa3 KOpOYe, a KIMMAT ropasio
cyposeii. JleTHue TemMnepaTyphl HA OJHOM 4aCTU Haluel riaHeTsl gocturaau 661 100°C, a B
3TO K€ BPEMsI 3UMHHE TEMIEPaTypbl Ha Apyrod yactu 3emiu — muHyc 80°C. Ipu Takux
TEMITEPATYPHBIX PA3NTHUYUSAX HA 3eMJjie OyJu Obl CymepBeTphl cO cKOpocThio 200-300 km/u.
Kute B Takux ycioBUsix ObUto OBl TPYAHOBATO, & CKOPEE BCErO — HEBO3MOXKHO. «3HAYUT,
Jlyna Ham Hy>kHa, — caenan BeiBoa Erop, — u xopomo, uto 3emis u JlyHa nep:karcs BMecTe
Onmaromapst cujie TATOTeHUs». «Xopomo, — corjmacwiack Bepa. — Ho ecnun  oHm
MPUTATUBAIOTCA APYT K ApYTy, TO MoueMy Toraa JlyHa He magaer Ha 3eMitto?»




Kak tam na Jlyne?
3ananme 2/5

IIpounraiiTe TEKCT, pacnoaOKeHHbIN cripasa. s oTBeTa
Ha BOIIPOC OTMETHTE HY KHbIE BAPUAHTHI OTBETA.

Uto UMEHHO AJ1s1 CO3/1aHMsl YCIOBUH KU3HU, KaK Ha 3eMiie,
CMOKET 00eCreunBaTh TAKOH KyIo?

OTMmeTBTe TPU BEPHBIX BAPUAHTOB OTBETA.

O 3amuimars Jr0Ael 0T OMAaCHBIX KOCMHYECKUX H3JTyYeHUI.

O IMocrosinHO 00ecnevnBaTh KOJIMYECTBO CBETA,
HeoOxoaumoe st HOTOCUHTE3a PACTeHU.

O Co3naBath Takyro jKe CHIIY TSDKECTH, Kak Ha 3emie.
O CriocobcTBOBATh MOAACPIKAHUIO HOPMAJIBHOTO
aTMOC(EpPHOTrO TaBJICHHS.

O CrniocobcTBOBaThH MOAAEPKAHIIO KOM(OPTHOI
TEMIIEPATyPbl BO3AYXA.

23-26% 1 6a11 - 23%
11%-2,4,5 11%
10% - 3,4, 5 9% - 1,3,4

VYueHble U UHKEHEPBl MHOTUX CTPaH IUIAHUPYIOT YK€ B CKOPOM BPEMEHHU OCBOe€HHE JIyHBI.
Bosmosxkno, Ha JlyHe OyayT CTpoUThCS HEOOJbINNE BPEMEHHBIC MOCENCHUS MJIS MEPBBIX
KOJIOHHUCTOB, HaKpbITbIE MpO3pauHbIM KynoJjoM. [Ipennonaraercs, 4To moa Takum KyIoOJIOM
MOJKHO OyJIeT CO3/1aTh YCIIOBUS JIsl JKU3HH, ONIM3KHUE K 36MHBIM.




Kak tam na Jlyne?
3ananme 3/5

IIpounTaiiTe TEKCT U pACCMOTPUTE TEMIIEPATYPHYIO KaApPTy
JIyHbl, pacniosioxxeHHble cripasa. Jjist OTBETa HA BONPOC
OTMETHTE HY>KHbIC BAPUAHTHI OTBETA.

B 1uem npHUYMHBI TAKOTO PE3KOrO Pa3Inydus MEXIY
JHEBHBIMU U HOYHBIMU TeMIepaTypaMu Ha JlyHe?

OtMmeTbTE ABAa BEPHBIX BAPUAHTOB OTBECTA.

O IMoeepxHOCTD JIyHBI COCTOUT U3 TBEPBIX TOPOI.

[J Ha JlyHe mpakTHYeCKH OTCYTCTBYET atMocepa.

O Jlerb u Houb Ha JlyHe muisTcst mpuMepHO 1o 13 3eMHbIX
CYTOK.

O Jlyna Bcerna nmoBepHyTa K 3eMiie OHON CTOPOHOM.

O JlyHa BbI3bIBa€T MPUJIMBBI U OTJIHBBI HA 3eMIIE.

19-21%
17%-1n2
MHOI0 OTBETOB € IBYMsl BEPHBIMH + OJHH HEBEPHBIH

1 6ann-17%
23% - BapuanTbl 1 u 2

«Ho Bce-Taku TPpyAHOBATO 6y,[[eT OTHUM KOJIOHHCTaM, KOI'Ja OHH 6y,I[YT BbIXOAUTH U3-TI0N
CBOEIO KyImoJja, — ckaszaia Bepa. — Benp Ha JlyHe TO OU€Hb XOJI0IHO, TO OUEHbB KAPKOY.

Ha pucynke (B3sT ¢ calita https://www.diviner.ucla.edu/science) moka3aHbl MaKCHMaJIbHAs
nHeBHas (ClieBa) U MUHUMAJIbHAsl HOYHAs (CIpaBa) TeMreparypsl Ha nmosepxHocTy Jlynsl, Ha
[[BETOBOM IIKAaJ€ BUIHO, KAKUM IIBETOM OOO3HAYEHBI T€ WUJIM MHbBIC 3HAYCHHS TEMIIEPATYPhI.
BHu3y 3TOi#1 1IKaIbl yKa3aHbl TEMIIEPATYPbI B MPUBBIUHBIX HaM rpanycax Lleabcus.

MakcumanboHasn MuHumanoHan

HOYHanA
Temnepartypa

40 80 120 160 200 240 280 320 360 400 K

(N A

-233-193-153 113 -73 -33 7 47 87 128 C

AHeBHan

TemnepaTtypa




Kak tam na Jlyne?

3ananmne 4/5 «A elre nepBbIM NoOceNeHaM Ha JIyHe Hy)kHa Boga, — cka3ajia Bepa. — HaBepHoe, mpunercs

npuBo3UuTh ee ¢ 3emnn». «He npunercs, — orsetun Erop. — Ha JlyHe HenaBHO Halluid BOXY.
IIpounTaiiTe TEKCT, pacloNOKEeHHbIN CpaBa. 3aluLInTe Ona HaxoauTcs B BUZE JIbJIa B 3aTEMHEHHbIX KpaTepax Ha nomrocax JIynsl. Tak 4To 3TOT Nex
CBOH OTBET Ha BOMPOC. MO>KHO OyeT IOCTaBaTh OTTYAA U PACTAILIUBATH B JKUIKYIO BOAYY.

Bocnonp3zoBaBnch TEMIICPATYPHOU KapTOU .HyHbIj MakcumanoHan 40 80 120 160 200 240 280 320 360 400 K MWHMMaNbHaA

0OBSICHUTE, TTOYEeMY BOJY B BHIE JIbJIa OOHAPYKIJIA UMEHHO AHeBHas C I et 1T HOMHanRA
B 3aTEMHEHHBIX KpaTepax Ha mojrocax JIyHbI? Temnepatypa 233193153113 -73 33 7 47 87 128 C  yampeparypa

SanuinnTe CBOI OTBET.

2 0aa— 9% 9%
1 0ann—45% 49%




Kak tam na Jlyne?
3anmanue 5/ 5

IIpounTaiiTe TEKCT, pacloNOKEeHHbIN CpaBa. 3aluLInTe
CBOI OTBET Ha BOIPOC.

OOmsicauTe Bepe, kak MHOTOUHCIIEHHBIE SKCTISUIINHN Ha
.HYHy ABTOMAaTHYECCKHUX CTaHL[I/IfI 1 KOCMOHABTOB ITOMOI'JIN
YYECHbIM Y3HAaTb, YTO KAaKHEC-TO U3 METCOPUTOB, MOMAaBIINX
Ha 3eMJIt0, npuieTean UMeHHO ¢ JIyHbI?

Sanuinunre CBOI OTBET.

30% 106ana-32%

Ces13p 3emuint 1 JIyHBI IPOSIBASIETCS €111€ U B TOM, YTO MHOTAA ¢ JIyHBI MPHUJIETAIOT KAMEHHbBIC
nocianusi. Cy4aeTcs, 9TO Ha MOBEPXHOCTh 3€MJIU MAJAl0T METEOPHUTHI, KOTOPbIE TI0 CBOUM
CBOICTBAM OTJIMYAETCS] OT OONBIIMHCTBA JPYTrHX METEOPUTOB, IMOMABIIMX HAa 3EMIO.
Oxkasajioch, 4YTO HEKOTOpblE M3 TAaKUX OCOOCHHBIX METEOPUTOB HMEKOT JIYHHOE
MPOUCXOXKIEHUE. DTH KYCKH TOPOIBI MOTJIM OBITh BBIOPOIIEHBI ¢ TOBEPXHOCTH JIyHBI B
pesynbrate 6ombapaupoBku JIyHbI MeTEOpUTAMU, MPUIETEBIIUMH 13 KocMoca. Ha pucynke
MOKa3aH OWH U3 TAKUX METEOPUTOB.

«Ho OTKyJa CTaJIO U3BECTHO, YTO 3TU METCOPUTLI HpI/I6bIJ'II/I UMEHHO C .HYHBI, — yAuBUJaCb
Bepa, — a He ¢ kakoOi-TO Apyroi MiIaHeThI?»




BuoTrexHo/ioruu HALLIEr0 BpeMeHH
3ananue 1 /5

IIpouwumaiime  mexkcm, pacnonodcenHvlii  cnpasa.  Jns
omeema HA GONPOC OMMembme HYICHbIE  GAPUAHMBL
omeema.

UTo M3 MepevyrCIEHHOTO MOKHO TOJIYYUTh C IOMOLIBIO
ouorexsonoruii?

Ommemvme mpu 6epHbix 6apuanma omsemd.

[ I'azoo6pasHoe TOMTUBO — METaH

[0 YcroiiuuBbie K BpeauTesiM copTa KapTodes
O Xwunkoe Tormuso — HeTh

[ SI6nounbiii ykcyc

O Cony
2 6as1a — 8-9% 7%
10ann- 20% 2%

Kak cBsizanbpl Mexnay coOOH TPOAYKTOBBIE MAarasWHbI, OYHCTHBIE COOPYSKEHH:
arpOTNPOMBIIIUIEHHbIE XOJIIUHTYA U MEIUIIUHCKUE LEeHTPbI? B pa3sBuUTHH BCeX MepeuucieHHb!
obracreil HeMayIO POJIb ChIMPAIH OMOTEXHOJIOTHH.

buorexHonorust — 3TO KOMIUIEKCHAs AUCLUMIUIMHA, M3Y4YaKOMas BO3MOXHOCT
HCIIOJIb30BaHUs ) KUBBIX OPraHU3MOB, UX CUCTEM WUJIU NMPOAYKTOB UX KU3HEACATCIIbHOCTU AJ
pelleHus] TeXHOJIOTHYEeCKUX 3a1ad, a TaKKe BO3MOXKHOCTU CO3IAHUs KHBBIX OPraHHU3MOB
HEeOOXOAUMBIMHU CBOMCTBAMU.

Puc. Yuenwtii-6uomexnonoz

OObexramu, ¢ KOTOpeIMU paboTaeT OMOTEXHONIOTHS SIBJSIFOTCS BHPYCHI, OakTepw!
pasnuyHble npencTaBuTean Guopsl u (ayHsl, rpuObl, a TAKKE OPraHOUbI 1 H30JIHPOBAHHD
KJIETKH.

Hemounux: hitps.//topobrazovanie.ru/w p-content/uploads/2019/02/%1D0%B3%D0%BB-6-
1024x768.jpg




BI/IOTCXHO.]'[OFI/II/I HAIero BpeMeHI/I
Bananne 2 /5

IIpouumaiime mexcm, pacnonodjcennsili CHpaed.
Sanuwime c60ii omeem Ha 6ONPOC.

HUCTOYHUKOM Yero CTaHOBSITCS NPOAYKTHI (epMEHTAlNU
KpOMe MPUBBIYHBIX HAM OEJIKOB, JKUPOB M yTIEBOAOB?

Samunuume ceoii omeem.

13% 19%

Tak kak 6I/IOTeXHOJ'IOFI/I$I KOMIUICKCHAasA HaykKda, TO WU CBO€ PA3BUTHUEC OHA HaXOAUT B
pa3auuHbIX obnactsax. Hanpumep, Gmarogaps UCHOIB30BAaHUIO OMOTEXHOJIOTHH HA MUIIEBOM
MNPOU3BOACTBE 3HAYUTCIBLHO IMPOLIE CTaJIM TMPOUCCCHI MOJYUCHUA MUIHCBLIX TMPOAYKTOB C
UCTIOJIb30BAHUEM (PEPMEHTALINH.

(I)epMeHTaIII/IH - 3TO MCETOM, KOTOprfI AA€T BO3MOXKHOCTb € TIOMOIBHO TEMIICPATYpPbl U
MHUKPOOPTAaHU3MOB SKCICPUMCHTUPOBATE KU CO30aBaTb HOBBIC IMPOAYKThI. cI)epMeHTaLII/Ifl
YHaCcTBYET B IIPOLECCAX KBALICHUS, 6pO)KeHI/I$[, MOYCHUA.

NpousBoacTeo cbipa

nacrepu3auma
co3peeaHue

ﬂpomaoncrao COoeBoro coyca

Kopwwm
CoeBas Myka, nweHUYHbIe OTPYOH,
reepaodasHas pepmeHTaymun

KYNbLTYPbI (3aKBACKH)

Cbipoe Monoko BHeceHue cTapToBOH CBepTbiBaHUe MONOKA Jllo6aBneHune conm
pobasnexHue CbiYyHHOro Vaaneuwue npupaxue Gopmel,
dhepMeHTa, nepemeLlu- CbIBOPOTKH NnpeccoBaHue, BoiCy-
BaHUe, OTCTanBaHue WwHuBaHue, co3peBaHue

Mopomu OKoHYaTenbHas NOAroToBKa
[lobasnexue pagHoro obbema nepea ynotpe6nexuem B nuuy
CONeBoro pacrsopa; (D'Ulepdquvi,

ANUTeNbHOE CO3peBaHue nacrepmiauyuns

¢ Aspergillus oryzae,
72 4, 35 °C, 90% snaxHocTH

KOHCEPBUPOBaHHe

Texuonoeus npouzeodcmea coipa




\
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Ucrounux: http://propionix.ru/biotekhnologiva
https://avatars.mds.yvandex.net/get-

zen doc/3467499/pub 6005alcaee9f25022bea3482 6005a46511435e52d4521e29/scale 120
0




buorexHoOJIOrHHN HAIIET O BPEMEHH HOTpe6I/ITeJ'I$IMI/I npoayKuuu OMOTEXHOJIOTHIA ABJIAKOTCA NpeuMyeCTBEHHO

3ananue 3 /5 Bbicokopa3BuThle crpanbl: CIIIA, Kanaga, fAnonus u Esponelickuii Coro3. OpHako B
Te4eHHEe TEeKYLIEero AeCSITUIETHS] B TEXHOJIOTHUECKYI0 TOHKY BKJIIOUMIIMCH U Pa3BUBAIOIINECS

IIpoyumaiime mexcm, pacnonoiceHubill CHpasa. crpaHbl. Bce oHM peann3yroT MacITadHbIe MPOrPaMMBI Pa3BUTHSL OMOTEXHOJIOTHA.

Sanuwime c60ii omeem Ha 6ONPOC. OnHOM U3 MPUYHMH TAKOro OONBLIOrO MHTEpeca K OMOTEXHOJOTHSIM CTajla HEXBaTKa

MTUIIH U TIPECHOU BOABI, OCOOCHHO B Pa3BUBAOLINXCS CTPAHAX.
[IpuBenuTe Baie pacCyskaeHHE HA TEMY O TOM, KaK C
MOMOIIBEO OMOTEXHOIOTHIA MOKHO PEIITUTH MPOOIeMy
HEXBATKHU MPECHOW BOABI B HEKOTOPBIX CTpaHax?

Samunuume ceoit omeem.

15% 18%

Aty g

Puc. Coyuanvro-sxonomuueckas nompebHoCmb — 00OCHYRHASL 86004

Hemounux:

http://letopisi.org/images/6/69/%D 0%9A4 %D 0%6B0%D 1%680%D 1 %68 2%6D 0%6B8 %D 0%6BD %D 0%BA%6D0

2%B0 %D 0%BEF%D1%80%D0%BE %D 0%B4%D0%BS5%D 1%684%D0%B8 %D 1%686%D0%B8%D1 %82
2D 0%B2%D0%BE %D 0%B4%D 1%68B.jpg




BI/IOTCXHO.]'[OFI/II/I HAIero BpeMeHI/I
Bananune 4 /5

lIpouumaiime mexcm, pacnonodcennsiii cnpaea. J{ns
omeema Ha 6ONPOC OMMEMbME HYHCHBIT 6APUAHIT
omeema.

VYKkaxute Npu4InHy, 0 KOTOPOH C Ka’KABIM FOIOM
NOSIBIISIETCSL BCE OOJIbIIE HEUYBCTBUTENBHBIX K
aHTHOMOTHKAM OakTepuit

Ommemovme 00UH 6epHblil 6aPUAN OMEEM.

O VBennumBaercs oOmast macca Oaxrepuii Ha 3emune 27%
O BeckoHTpOJIbHOE PUMEHEHHE aHTHOHOTHKOB
HaceneHueM 28%  20%

O VYcrapesuue metonbl pa3paboTKku aHTHOMOTHKOB  17%
O AHTHOMOTHKH YOUBAIOT Kak OOJIE3HETBOPHbIE
Oaktepun, Tak u nojesHele 27%

1 6ana—20%

Camprii mony IsipHBINA HA TAaHHBIH MOMEHT y OMOTEXHOJIOTOB OOBEKT IS U3YUECHHUS —
MUKpoopraHuzMel. OcoOEHHO OCTpO TMepen YYeHbIMH CTOMT NpoOjeMa TOSBICHUS
mytupoBaBmmux Oaktepuii. C KaxaelM romoM OakTepuu CTAHOBSTCS Bce Oojee
yCTOHYMBBIMHU, TO €CTh HEUyBCTBUTEIBHBIMHU K AHTUOMOTHKAM, YTO CTABUT MO YIPO3y OIUH
U3 OCHOBHBIX METOIOB OOpbOBI CO MHOTMMH OOJIE3HSMH.

S,

( S MOBEANTIA )
\Aummomw /

~ /

Hemounux: https.//rusinfo.info/wp-
content/uploads/3/0/7/3073392111afc07c83435ac2{69adaf7.png




BroTexHoJI0ruu HAIIIEr0 BpeMeHH
3ananune 5/ 5

Ipouumaiime mexcm, pachonodcenHvlli cnpasd. /s
omeema Ha 80NPOC OMMembme HYJHCHbIT 6APUAHI OMEEmd.

B ueMm cocTosiia nenp Takoro SKCrnepuMenTa’?
Ommemvme 00UH 8epiblil 6apUAnm omeemd.

OlIloka3ark, 4T0 aHTHOMOTHKH YHHUUTOKAIOT OAKTCPHH
25%

Ollokazarp, 4To OaKTEPHH B TIPABOH YaIlTKe YCTONUHBHI K
HEKOTOPHIM U3 aHTuOnoTnKoB. 44-45%  30%
Ollokazatk, uTo OaKTEPHUH OBICTPO PA3MHOXKAIOTCS B
OTCYyTCTBHE aHTHOMOTHKA. 26%

OlIloka3ark, 4T0 aHTHOWOTHKH B JICBOM YaIIKE OJHHAKOBO
JNEHCTBYIOT HA OAKTEPHH.

1 6a1—-30%




[Tpy u3ydeHUM OaKTEpUid, YCTOMUMBBIX K HEKOTOPHIM aHTUOHUOTHKAM,
YUE€HbIE MPOBOJAT TaKOW 3KCIIEPUMEHT. J[Ba BUJA OAKTEPUl BHICEBAIOT
HA TUTATEJIbHYIO Cpely B JIBE YalllKWA [leTpu, B KOTOPBIX HAXOIATCSA
Oenpie AUCKW, TPOTIMTAHHBIC CEMBIO Pa3HBIMH AHTHOMOTHKAMH (CM.
pucynok). [Ipo3paunsie KoJjiblla BOKPYT AMCKOB (MTOKa3aHBl TEMHBIM
I[BETOM ), O3HAYAIOT, YTO OAKTEPHH 3/1€Ch HE BHIPOCTH. Ecnm ke BOKpyT
OeNbIX JMCKOB OJHOPOJHAs CpeAa, TO 3TO O3HAYAET, UTO AUCKH C
AHTUOMOTUKOM HE MOMEIIAIN PAa3MHOKEHHUIO OAKTEpUid B MUTATEIbHON
cpene.




Cnacmbo 3a BHMMaHuel



