SECHENOV
UNIVERSITY
[Ty
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Bbl niaHupyeTe 3KCrepuMeHT uist kotoporo npuobpenn 100 camios 1 100 HEOMIOAOTBOPEHHbBIX CaMOK
nnofosoit Mymku Drosophila melanogaster. HauaTb skcnepuMeHT Bbl Mianupyete depes 10 aHei nocie
TMOKYNKH U OIUI0J0TBOPeHHUs. M3BeCTHO, 4TO MEpHOA Pa3sBUTHsA OT siiua 10 uMaro coctasiser 10 aHei
npu Temneparype 25°C. Kaxzaas camka MOKeT OTHOBPEMEHHO OTK1abiBaTh 100 aui.

1. Hazoure tun passutus Drosophila melanogaster.

1

Henpa mol 2 Oanna

2. Tlepeuncnute Bce ctamuu passutus Drosophila melanogaster, Haunnas ¢ siua.

2

- 6
AR 180~ AUTURKA ~ Uparo -

3. PaccuuTaiiTe KOAMUecTBO ocobeil pasnuMuHbIX cTaauii pasButus Drosophila melanogaster, yepes 10
JHEl mociie MOKYIKH KMBOTHBIX M OMIOAOTBOpeHHs. [TorpeiHocThio Ha rubesb JKUBOTHBIX HA Pa3HbIX
CTaausAX pa3BUTHs MpeHeOpeyb.

3| gqigr 10000 waaro 5

4. PaccuuTaiite, Kakoe KOJHYECTBO KPbLIbeB Ul UCCIeA0BaHUSA OYAET B BallleM pacropsyKEHUH, €CIIH Bbl
MX noaydund ot S50 mosmoBo3penbix camuoB M S0 mosnoBospenbix camok Drosophila melanogaster
[TorpeuHoOCTEIO Ha MIOTEPH MPH BHITIOTHEHWH JTarna npeHeodpeys.

4 200 2 Ganna
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Bbl M1aHUpYeTe SKCIICPUMEHT.

1. Onpenenure, CKOJIBKO KIETOK MaJIIpUHHOIO  M1a3MOJUs GyneT oOHapyXeHO B IU1a3Me KpPOBH
MPOMEXKYTOYHOTO XO3AMHA M0Cae ABYX JeNIeHHUH, ecii OJJHOBPEMEHHO MOPAXKCHDI 100 kIeToK KpOBH H
W3BeCTHO, uTO | AApO Mapaszurta B pe3y/bTare ACICHHA obpasyer 18 anep. M3pecTHo, 4TO 5% KJIETOK
nocle jeneHus MPEeBPALLAlOTCs B MMKPO M MaKpOramMeTOLWTBI. TlepeHOCUMK B MEPHOA AEJICHUH HE
nUTaeTes KpoBbio. [1eproz1 KU3HH MHKPO M MaKpOraMeToLHTOB JUTMHHEE TIepHo/a ABYX JIEICHHH.

1 3 AHEL 5 iwno:l
2. HaszoBuTe KJIETKH KPOBH, B KOTOPBIX MPOMCXOIUT ATICHHE KJIETOK MaJIIpUAHOrO riazMoaus?
P IPUTp o4k, UTh! I Gann /
3. OObsCHUTE, KaK MaJApUIHBIH MIa3MOANH HAXOANT KICTKH, B KOTOPBIX OHH MOXKET napasuTHPOBaTh?
F ne oMTUTEHAA 1 6ann_'_J

4. HasoBute croco0 pasMHOKEHHs KICTOK MAJISPMAHOTO MIa3MOAMA B OPraHH3Me NPOMEIKYTOYHOIO
xo3auHa?

(T LUy 01OHU K | Vi a

5. OObACHHTE, NOYEeMy TNOPAKEHHbIE MATSPHAHBIM TIA3MOLHEM KJIETKH KPOBH MEHSIOT CBOH LBET
yKaxkuTe 9TH upeta’?

5 NorOMs <10 CIPYKTYRR 2040 240JUHa poazpysacrcy |1 0a

/

6. Kakag 1oJiocTb pacrnoyiokeHa Ha ITyTH JBWOKCHUA CITIOpO30UTOB K CJIOHHBIM JKeJie3aM OKOHYATEJIBHOTO
XO03s4HHa MaﬂﬂpHﬁHOFO 1asMoaus, v BbI MOKETE MCIIOIB30BAThH 3TOT CbaKT B CBOEM 3KC]’I€pHMeHTe?

6 NnepUKAPL 1 Gann

t 3.1 10 6a/s10B

Bomopociu  MCMOJB3YIOT A WAFOTOBJIGHMS  3aMeHuTeneil  KpOoBH,  MOJTYHCHHA npenaparos,
MpefoTBPALIAIOUIMX CBEPThIBAHKE KPOBH H npenaparos, CTIOCOBCTBYIOLMX BBIBEACHHIO PAIHOAKTHBHBIX
BellecTB M3 opranusma. Jlns rnoucka AaHHBIX JULA pa3paboTK¥ HOBBIX Tpernaparos 3 BOJIOPOCIIEN BbI
ycclieyeTe JJaMHHapHIo (Laminaria).

—

1. VKakuTe, Kakoro LBeTa M Kakue NHIMEHTBl MOXHO oGHapyKMTh B KIeTKax JIaMHHApHH
(Laminaria).

1 X4opoqnq,,4n/;/}’c“(,i - JLAEMHSIE 2 Gana
]
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2. Kakyio QyHKUHIO BBIMOJHSIOT YKa3aHHbIC BAMU UIMEHTHI B KJeTKaxX jlaMmuHapuu (Laminaria)
2 Oanna

2 Y NP OPUALI ) GoTocUnTE 3
QUKO LL/UAHb( N g[MoMO 70(T, ?0r0€¢(ﬂr(ra’7@'/cue ~u 7mf/4r‘/ ./

3. B kakom ciydae ¢ykyc OyAeT CHHTE3HMpOBATh MONE3HBIX /i uye/loBeka BeulecTs Oonbiie? B
MPUKPETUIEHHOM COCTOSIHMM Ha HeOOIbLION riTyOUHE WM MPUKPETTIEHHOM COCTOSIHMM Ha OOJIbLIOH

riay6uHe? OTBET NOsICHUTE.
3 Ha ptdOo46pod 24yduxe,r.o. tyga AYIe rpoxogur 2 Ganna
cber 5 dpapeirubnocry porocunTesa Jdodu e Z

4. Kaxkoe nokoJjieHHe JaMHHAPUK CHHTE3UPYeT MoJIe3Hble 1S uesoBeka BetuecTBa? OTBET NOACHUTE.

4 (hapogbur/ Tl Y AAMUKIPUL ;3 EALHOE PALTEHAE 2 Ganna

npegcrabreno samer@Pe (0opoPUurom.(UMEpro ,
cnopopur AKX YU Bsco PoTOCUR T IUpyeT) /

5. Paccuwuraiite, Kakoe KOJMYECTBO cIiepMaTo3ouaoB mnpousBener 100 aHTepuaueB aMHHApUU

(Laminaria)?

5 200 1 Gann
6. Tlouemy nTaMHHApUst OTHOCUTCS K MOpckoMy (utobeHTocy?
6 T.&. OHAX BE9ET hpukpenpe HHbLG (GOXKGIL) ©Opa3 | 6ann
Xuynu, a , PUTOICHTOC " - ITO W ecTe Mpugorrssle
boguble pocrexu’d «w bogopocru. /
4.1 10 6an108

1. Tlpoananu3upyiite NpeACTaBICHHYIO B 3aJaHUM WUIIOCTPALMIO, M YKAXKHUTE K Kakomy Kiaccy
NPUHAUICKUT MPEICTABICHHOE Ha HEM XKUBOTHOE.

1 Mare 4erunuobste 2epbu( Oligochae to) 2 6anna

2. TlpoaHamu3upyiiTe NpENCTaBICHHYIO B 3aJaHMM WUTIOCTPALMIO, YKKUTE THI KPOBEHOCHOM
CHCTEMBI Y MPEICTABICHHOrO )KMBOTHOTO:

2 bayna

2 3aMKﬂgra.5(




3. TlpoananusupyiTe NpeACTABIEHHYIO B 3aJaHMH WUIOCTPALMIO, YKaKMTe Kakoro usera Oyner

I‘eMOHl/lM(t)a/KpOBb Yy NIPEACTABJICHHOT O JKUBOTHOT'O TTPH KKPOBOTCUCHHM !

Kpaecras 2 bauia

A

4. TlpoaHaqM3WpyWTe TMPEICTABICHHYI0 B 3aJaHMM WUIIOCTPALMIO W  HA30BMTE MUIMEHTbI,

ONnpeacjasaroIne UBET KpOBI/I/FeMOﬂHM(be Yy NpeACTaBJICHHOT'O 2)KHBOTHOI'O:

90 34K 2 Ganna

5. VKaKuTe XUMHYECKHH 3JE€MEHT, MO3BOJISIOLIMIA THIMEHTY KPOBH/TeMOTUM(BI MPEACTABICHHOrO Ha

WJUTIOCTPALIH )KUBOTHOI'O MEPEHOCUTL KHCJIOPOA.

¥eaezo 2 Oanna

5.1

10 6annoB

1. TlpoananusupyiiTe mnpeaCTaBieHHbI B 3a4aHuM  Bbllle (OTOKOMIAXK W PACCMOTPHTE

1 2 3 4

PHCTOJIOrMYECKHE Mpernaparbl Huke. YKakute Homep MUKpodoTorpapuu, kotopas morsia Obl
COOTBETCTBOBATH MMONEPEYHOMY CPe3y )KMBOTHOTO N0 HOMepoMm 1.

Z, 5 6am10»§
/
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2. Tlpoananusupyiite npeacTaBieHHbIe B 3a1aHUH HaOOPbl CXEM LMK/ Pa3BUTHA. YKaKUTE HOMEp
CXEMBbI, COOTBETCTBYIOLIEH LIMKITY MOJIOBOTO Pa3BUTHs )KUBOTHOTO MO HOMEPOM 3.

\ 83pocnan

urota —»  aiuo % 0c06b

o

1 cnepmarosoun

alueknerka
2 cnepmaroloua
3AFOTA ——d AL nnasawowan NapasUTUpyIowWan 83pocnan 0cobb
TP AMMMHKE et IMMMHKA
AaruerneTka /

3 CNepmaro3ous \ / B3poC/ian 0cobb

3urota ARLO nnasaowas napasurupylouas

/ e e IUMUHKI e NINYUHKA \
AAUerNeTRa B3pocnan ocobe

4 cnepmaTosona \
3UroTa ———p  AURLO s & nnasaowas ——p  B3pocnas ocobo
NUHUHKA
aliLexneTka /
5 crnepmaTosons \
mrota ..y AWLO npUKpenneHHas ——» B3poCnan ocobb
/" NUYUHKA
ANLEKNeTKa

1 Oann

5

3. VkaxuTe, MoJ KaKHM HOMEPOM MPEACTABICHO >KUBOTHOE, OTHOCSLIEECS OAHOBPEMEHHO K
MEePBUYHOPOTHIM U JABYXCIIOWHBIM )KUBOTHBIM?

1 6ann
3

/

4. Paccuuraiite konmuyectBo Monekyn JIHK B kieTke >KHBOTHOrO IMOA HOMEpPOM 2 B MEpPHOA
npotassl ¥ aHahazbl MUTO3a, €CJIH U3BECTHO, YTO KAPUOTHIT )KMBOTHOIO paBeH 36 XpomMocoma.

2 Gana

2 144

- —

5. VYkaxwure, sl KAKOTO KOJIMUECTBA KMBOTHBIX XapaKTepHO HalM4Ke aHyca?

1 6ann

Dua 9é9x
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Kuumeunas najgouka

(Escherichia coli) Bakrepuodar A

TpunaHocoma Kpy3H
(Trypanosoma cruzi)

K

b

T

ITepen Bamu hOTOKOILIAXK ¢ MOJE/IbHBIMM OOBEKTAMH.

1. B Bawem pacriopsskeHun (iryOpecLieHTHbIE KPaCHTeH, CrIeLMpUEeCKH OKPALUMBAIOLINE pasTHiHbIC
cTpyKTypbl. O/IMH 3 HUX OKPALIMBAET AP0, APYTOH PHOOCOMEL, TpeThit MUKpOTpYOOouKH. Jlns Kaknx
BHOIOrMUECKHX 0OBEKTOB U3 MPEACTABIEHHBIX Ha (HOoTOKOIaXKe Bbl cMOXKeTe HCTIONB30BATH KaXIbIH U3
>THX KpacuTenei? B oteete ykaxuTe OyKBbI, KOTOPbIMH 0003HAYCHBI ITH 00BEKTHI HA (POTOKOJIIAKE.

4 Ganna

9

1 | Kpacurens ans aapa T
Kpacurenb a1s pubocom K
Kpacurens 171 MHKpOTpyOOU€eK o

o

2. VkakuTe, Ul KAKOTO MOJIEIBHOro 00BEKTa ONTHMAIbHBIM MapaMeTPOM MOJIENH OpraH13Ma X03iHHa
Gyner TemrepaTypa oKojlo 36 rpaaycos. B oTBeTe ykaxuTe 6yKBY/bl, KOTOPOH/BIMH 0003HAYEeHbI ITH
MO/Ie/TbHbIE )KMBOTHbIE Ha (POTOKOMIakKe H 00BACHUTE, YeM 00YC/IOB/ICHA TaKas TEMIICpPaTypa.

2 T//(' T-K. ITU  OPIARGLD (bt

p Napasutypyror £ 1640~
K
Cice, hopmads kan Teuneparyse weoroporo oxopp 36°C

4 Ganna

3. Kakoii 13 nepeuyncneHHbIX OHOI0rM4ECKMX 00bEKTOB SBIACTCA crieurdrueckm Bo30yanTENEM
3ab0neBanus uenoseka. HazoBuTe 3T0 3a00/eBaHUE U YKAXKHUTE /1€, KaK MpaBuiIo, BCTPEHacTea 5T0
3aboneBaHue,

3 | cneuubuteckuii | T (7punotiocoma kpg3u)

BO30yAUTENb
3a0o0neBaHus
yesoBeKa

1 6ann

rae, Kak
MpaBuio,
BCTPEHAETCS ITO
3a00J1eBaHUE

Ha3BaHHE Coppmas Sore3K6, € 4eHTpare KX I Gann
3a00MeBAHMA U | ypypblX pakOHAX A PpUL.
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1 2 3 4

Bel npoBoinMTe Mccen0BaHHE Ha BUPTYalbHON MOZIE/H YeIOBEUECKOro OpraHu3Ma. XapakTepucTrka
MOZEJIH - iepBasi rpynna Kposu (O) U MONOKUTENbHBIN pe3yc hakTop.

1. HazoBuTe K1€TKy, B KOTOPOH JOJKHBI pacnoaratbes OeKH, ONpeaesatoIine Ipyiy KpoBH, H,
HAIMILIKUTE, 0] KAKUM HOMEPOM OHa MpeCTaBlIeHa Ha UTIOCTPaLUu?

1 | HasoBute KieTKy KpOBH, B KOTOPOH | 5 OUTPOs U I | Gann
JOJIXKHBI pacnosiaratbCs 6€IIKI/I, /
OnpeAestoLIMe rpyniy KpoBu?

Hanumwure, noa kakuM HOMEpOM OHa 4 1 Gagn
NpeaCTaBeHa Ha WLTIOCTpaLMU

2. Ha3oBuTe KJIETKY, B KOTOPOH pacnosoxeHbl Oeku, onpeaenstoipe pesyc Gaktop, u, HarmuumTe, noj
KaKMM HOMEPOM OHa MpPe/ICTaBIeHa Ha WLTFOCTPALIUU?

2 | Ha3oBuTe Ki€TKy KpOBHM, B KOTOPOWM | Gann
pacronoKeHbl OENKH, ONMpenestolre PAaTpoqur /
MOJIOKUTENbHBIN pe3yc (hakTop? /

Hanwuiuure, noa kakuM HOMEPOM OHA 1 6ann
lf y
NpeACTaB/IeHa Ha ULTHOCTpaLUH /

3 HA meamdpane | Gann

3. I'ne B kneTke pacnonaratotcs O€KH, ONPEAENSIOLMe IPYIITY KPOBH?

4. I'1ie B k€TKe pacnonararoTcs Oesku, onpeaensioimre pesyc pakrop?

4 B Luronrazme | Gann

—

S. CxonbKo 1 Kakue OeslkH, OnpeeNsIolne IPyny KPOBH U pe3yc (hakTop MOXKHO OTPENETUTD Y
JAHHOTO MOAEIbHOro OpraHusma?

S 2 6anna

6. OnpenenuTe, KPOBb KAKUX IPYII M C KAKUM pe3yc (HaKTOPOM MOXKHO MEPETMBATh JAHHOMY
MOJIeJIbHOMY TallHeHTY.

6 | Kpobs nepbol rpynnsi ¢ nodoxuresiHirt wau i
OTpULgeATe AL bt PE€3Yc - pak ropoc 7<

0 /) Ly f
124
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8.1

10 6angaos

[1pn npodunakTuyeckom ocMoTpe pebeHka 5 MecsilieB 0OHapy KeHbI 3aJIbICHHBI Ha TEeMEHHO# 061acTu
OJIOBBI, 3aJ€pKKa OKOCTEHEHHS POAHHYKOB. CO CJIOB poauTeliel, y peGeHKa HapyLIWICs PeKUM CHa U
00ApCcTBOBaHMS, OH YacTO MPOCHINAETCS U IIAYET.

1. MI3MeHeHus KorMuecTBa KaKoro BUTAaMHHA TPUBEJIH K ITOABJICHUIO JTAHHBIX CHUMITOMOB?

1 | U3meHeHus kojuyecTBa BUTAMUH A 1 Gamn
KaKoro BUTaMHHa 2=
MpHUBEJINM K MOABICHUIO L
JIAHHBIX CUMNITOMOB?
broxumuueckui aHaiu3 Y m EHbJIUAO Ch 1 6ann
OTPEJEIIUT, 4TO
KOJIMYECTBO  BUTaMHHA

T—
mno CPaBHEHUIO c
HOPMOMH. ..
Hns MOJIHOLEHHOTO ‘q 4 1 Gann
BCACBIBAHUS 3TOrO
BUTAMHUHA HYKXeH JIH
YKMPOCOepKaLLnui S
KOMITOHEHT?
[Mouemy? Tk 2107 Qurarus bcacsbaerci  _ 1 Gann
ToAske npu 0Cpajolbaruu  c€936u
< XUpeoc CICP A ALUMU  AtO ACKYARAUL
"
B uém zakmouaetes | YnorpedanTh Soaoh€ npogysxrod c stusm | 1 0amn
npopuIakTHKa burawu nom
pa3BUTHS JAHHOTO —_—
cocTostHUA?
2. YT0 Takoe poAHHUYOK U ueM OH oOpazoBaH?
2 | Yro Takoe poaHU4OK? oTéepcrue w3y HECPOCAUILR koclrey, 1 Gann
nowperoe Coeg. TKkanrysro /
Kakne KOCTH W B KaKOM | Y 7p( 40 7l + 2 Te e srsce 2 Ganna
KoJMYecTBe  00pasyloT F)
00bLIOH pOAHHYOK?
v/
Kakne KOCTH U B KAKOM | podia ) 4 A TE~ CHH Ol € 2 Ganna
KOJMYecTBE  00pasyroT
MaJiblid pOJHUYOK? 72/
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9.1 10 6anoB

HoGeneBckas npemust B obnactu MeauLMHbI U ¢usnonoruu B 2021 rony 6bina BpyveHa JBuay
Joxkynuycy W Appemy IlaramyTsHy 3a OTKpbITME pEUENTOPOB, 00ECHEeUHBAIOIIMX BOCIPUSATHE
TEeMIMepaTypHbIX M MEXaHWUYECKUX CTUMYJ0B. [lomcku peuenrtopa BeauCh NMPU MOMOLUM BELECTBA-
aronucra. JlaHHOe BeLIeCTBO pearupyeTr ¢ peuenTopoM, YTO MPHUBOAMT K M3MEHEHHIO IEKTPHUYECKOro
noTeHuMasa mMeMOpaHbl KJIeTKH. Jlasee HepBHbIE MMITYJAbCbl HAMpaBislOTCS 4epe3 CIMHHHOM MO3r
B FOJIOBHOW MO3T — 1€ (POPMUPYIOTCS yIKe OCO3HAHHBIE OLLYLIEHHUSI.

[IpencraBbre, YTO BBl - COTPYAHMK OJHOM M3 naboparopuid, B KOTOPOH MPOBOAMINCH JaHHble
uccienoBaHus. B Balem pacrnopsykeHHMM MMEIOTCS pacTeHMs: CBEKJIA OropoiHas, MOPKOBL TMOCEBHas,
MsTa MepeyuHas, neper KpacHbli, YKpor OropoaHbId, TOMAT, YECHOK, JIYK Pernyarbii, JaHabill ManCKH.
criapska JIeKapCTBEHHAs!.

BelectBo, BblIe/IeHHOE U3 pacTeHUs X, aKTUBUPYET HEPBHbIE OKOHYAHMS, KOTOpble cOOOIIAOT
MO3Iy O IIPUKOCHOBEHUH K UEMY-TO MPOXJIaAHOMY.

1. Onpenenure pacrenue X.

1

| 6asn

/

2. YkaxuTe pacTE€HUA M3 NMEPEYHA B 3alaHUH, KOTOPbIE HMEHOT TaAKHE XKE BUJIOM3MEHEHHbIE BEreTaTUBHbIE
OopraHbl, 4TO U paCTCHHUE X, HA30BUTE 3TO BUJIOU3MEHECHHE.

MEra nepeyuaf

2 Kkopnedushe ei44e ecré . AANGELA maXCror0, (Napru 3 banna

ACkop CTEEHAO A
/)

3. Ykaxure OpraHbl paCTEHUs, U3 KOTOPLIX NPEUMYILIECTBEHHO BbLIACIIAOT BELUIECTBO, B()'S,[l@ﬁCTB)"K)UlGG
Ha XOJIOAOBbBIE PELETITOPDI.

3 Ud AulThed 2 Gasna

4

/

4. JInga kiaeTok pacTeHust X XapakTepHa pasiu4Has miouaHocTh. JlomycTum, 4to 3urora pacteHus X
numeet 96 xpomocom. OnpeaenTe KoJMueCTBO XPOMOCOM B KJIeTKax pacteHus X.

4 KJIETKH | Oann
SMUIepMHCca 26 /
KJIETKH 1 Gann
IHIOCTIepMa 144 ‘
KJIETKH KOHYyca 1 Gann
HapacTaHusl 96 /
BEreTaTUBHAas 1 6ann
KJ1eTka “48 /
MbUILLIEBOTO /
3epHa
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Ipu npodunakTrueckom ocMotpe y naupenta K. o6Hapy»eHa ToNbKO oaHa noyka. [launeHt He

JKaslyeTcs Ha paboTy BbIAETUTEIbHONW CUCTEMBI.

1. B Kako#i 4acTH MOUYKH, M, B KAKOH CTPYKTYpe MPOMCXOAUT 00pa30BaHHE MEPBUYHON MOYH y MALIMEHTa
K.? CKOJBKO CTPYKTYp Y4acTBYET B 3TOM MPOLECCE, €CIU H3BECTHO, 4TO B 0a1HOM noyke 1 000 000

He(ppOoHOB?

1 |B  KakoHl | & kopxo o Bew Ccré e 1 6ann
4acTH ,
MOuKu? /
B Kkako# | & wanunq g pro v waydorie 1 6ann
CTpyKTYpe?
CkosbKo 1000 0o® 1 Gann
CTpyKTYp? /

2. Kakue oT/eibl HEPBHOM CHCTEMbI M KaK perysupyior odpazosanue Moun? HasoBute MeMaTopsl,

KOTOPBIC BbIACAAOTCA B COOTBETCTBYHOLMX CHHAIICAX.

I | (umtnarurecne s HC , HOU pomegacTop ~ HOPag p ercaiuH

S OayutoB

7

X

3. M3 KaKoro 3apoJiblIEBOr0 JIMCTKA 00pa3yroTcs NoYKku?

3 1 6ann
Me3ogepae /
4. Kak Ha3biBaeTCs SMOPHOHAIIbHAS EPECTPOHKA, H3MEHSIOLIAs YMCIIO 3aKIa0K OpraHa?
4 1 Gann




