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Bbi npuobpenu 100 nosnoBospenbix camok Jladuuii - Daphnia pulex u nnaHupyete ux pasMHOXKaTh B
cTaOM/IbHBIX OJaronpusATHBLIX ycioBHUsAX. M3BecTHO, 4TO nepuoa HeoOXOAMMBIH Ul pa3BUTHS sila
Daphnia pulex cocraBnser 4 nus, uepe3 10 aHei HOBbie 0cOOM AOCTHralOT MoJoBoi 3penoct. Kaxnas
0c0o0b MOXKET OJJHOBPEMEHHO OTK/Ia/1biBaTh 80 suil. CaMKH 1ocjie OTKIaKK ULl TOrubaror.

1. Hazosure tun pa3zeurtus Daphnia pulex.

| st /mydww i3
2. HazoBute cpeny, HEOOXOAUMYIO [UTsS Pa3BUTHS SHLL.

2 1 6ann

3. [lepeuncnure Bce craguu passutus Daphnia pulex, HaunHas ¢ siiua.
| dhuho —> pasosas sioos — broiag, seds |
4

4. PaccuuTaiiTe KosmuecTBO nojoBo3penbix Daphnia pulex, koropoe Oyaer B Baliem pacrnopsyKeHUH Yepes
10 el mocne MOKYNKWM >KMBOTHBIX. [lorpeumiHOCTbIO Ha rubenb >KMBOTHBIX B TMPOLIECCE Pa3sBUTHSA
npeHeOpeyb.

4 5 6aioB

066 O
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5. Paccuuraiite, Kakoe KOJIMYECTBO aHTEHHYJI U1l UCcClIeAoBaHus OyeT B BalllEM PACMOPSKEHHH, €C/IH Bbl
ux nonyunau ot 100 nonoBo3penbix ocodei Daphnia pulex. [TorpeiHOCTbIO Ha MOTEPH MPH BHITNOJHEHUH
sTana npesedpeyb.

5 2 banna
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EXNIVERSITY
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Bbl nnanupyere skcnepuMeHT.

1. Onpezenurte, CKOMBKO KJIETOK MalsipuiHOro mnasMoaus Oyaer oOHapy)KeHO B IUla3Me KpPOBH
MPOMEKYTOUHOIO XO35HMHA MOCIe ABYX AEJEeHHH, €Clii OJJHOBPEeMEHHO nopakeHbl 100 KJIeTOK KpOBH H
U3BECTHO, YTO | SApO napas3ura B pesysbTaTe AejeHus obpasyet 24 sapa. U3BectHo, uto 3% KieTOK
nocje AejeHHs NPeBpallaloTcs B MUKPO M MaKkporameTrouuTbl. [lepeHocuuk B mepuoj aefeHHi He
nuTaeTcs Kpopbto. Ilepnos :KM3HU MUKPO M MaKpOraMeTOLIMTOB JJTHHHEE NepHo/ia ABYX JeIeHUH.

1

5 5 @ L{ b( 5 GaJioB
D

2. Kakue CTpyKTypbl MO3BOJIIOT ONPEAEIUTb MAISPUHHOMY TUIA3MOAMIO KJIETKY, B KOTOPYHO
HeOOXOAMMO NPOHUKHYTH?

| ket pogrnorig e
3. HazoBute cpeay obuTaHus MansipuiftHOro Mmia3Mo/usl.

WMWW p

4. HazoBute crnocob nepesayn MasisipuitHOro njaa3Moaus OT OJIHOrO OpraHu3Ma K Jpyromy.

4 = 1 Oann
Wtoten

S. Ilpu MoaenupoBaHUW YCIOBUH pa3BUTHS MalspUHHOrO Mia3Moausi Kakylo KOHLEHTpALMIO CoJei
NaCl Bbl Oyiete Ucnonb30BaTh U noyemy?

T <09 {8, volu Logms Wnome| ™

UM U, AL Soed Apg | 7
6. YV MaispuiHOro nia3mMojusi IK30TOHUS, B OTJMYME OT KOMYJSLUMWH MpOTeKaeT npu 0oJjiee HU3KOM
Temneparype U nouemy?
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BOL[OpOCJ'II/I UCIMOJIB3YKOT  AJI1 U3rOTOBJICHUS 3aMEHUTE/eH KpOBH, MNOJY4YEHHUA 1P
NnpeaoTBpallarolmx CBEPTbIBAHUEC KpOBH Hu npenaparos, CI'IOCO6CTByIOL[1HX BbIBCACHHIO
paaAHOaKTHBHbLIX BELUIECTB U3 OpraHusma.

ernaparos,

Jlna noucka naHHbIX U1 pa3paOOTKHM HOBBIX MPEnapaTtoB W3 BOAOPOCIICH Bbl MCCIIEAyeTe YIOTPUKC
(Ulothrix).

i

Vkaxkure Kakoro uBera M KaKue TMUTMEHTbl MOXKHO OOHapy»KUThb B KJIETKaX YJIOTpUKCa

(Ulothrix). VYkaxurte OCOOEHHOCTb CTPOCHUsS CTPYKTYpbl B KOTOPOH pacrosaraiorcs

MUIMECHTBI.

U Sdepospuii ( o- T ophds), ine

2 6anna

/

Kakyto GyHKIHIO BBITIONHSAIOT yYKa3aHHbIE BAMH MUIMEHTHI B KieTkax ynorpukcea (Ulothrix)?

’ o mpmis

1 Gann

’

B kakom ciyuae yjaorpuke OyaeT CHHTE3MpOBaTb MOJE3HBIX Ul YEJOBEKa BELLECTB
Ha HeOounbuioii riyOuHe uin Ha 6051b1uo# riyOuHe? OTBeT NMosiCHUTE.

Oonbiue?

by o 0, W, K, omoley,.

2 Ganna

f

A

Kakoe mnokoneHue YJOTpUKCA CHHTE3UPYET [10JIE3HbIE [J11 4YCJIOBCKA Bewtectsa? OtBer

MOSACHUTE.

4 momk,
e

4
Paccuuraiite kosinuecTBo kryTukoB y 100 ramer ynorpukca.

S 1200

1 6/?m1

[Touemy yJ0TpUKC OTHOCHTCS K Mopckomy ¢utobenTocy? Kakoi Habop xpomocom
KJIETKH CJI0€BULIA YJOTpUKCa?

cojiepkar

6 W absnemin " "
Apotecom.,” Lh

2 banna
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1. TlpoaHanu3upyiiTe MpeICTaBJEHHYIO B 3aJaHWM WJIOCTpaLuIo, YKa)KMTEe K Kakomy Kjaccy
NPMHAUIEKUT MPEICTABIEHHOE HAa HEM XKMBOTHOE.
1 g ) !! Z 2 bajuta
2. [TlpoananusupyiiTe NpeICTaBlEHHbIH B 3a]aHWH WJLTIOCTPALMIO, YK@KHTE THI KPOBEHOCHOW
CHUCTEMBI Y MPEACTABIEHHOIO JKMBOTHOTO:
2 2 Ganna
/')
<
3. [lpoaHanusupyiiTe NpeACTaBIEHHbIA B 3aaHUM MITIOCTPALHIO, YKAKHMTE, Kakoro Lpera Oyner
remMouMQa/KpoBb Y MPEeACTaBIEHHOrO JKHBOTHOTO MPH «KPOBOTCUCHHH):
3 2 Ganna
K
4. Tlpoananusupyiite NpeACTAaBIEHHbIA B 3alaHMM  WIUIIOCTPALHIO, M HA30BUTE [UIMEHTHI,
ornpeieNoLMe UBET KPOBH/TeMOIUM(bI Y MPEICTABICHHOTO JKHBOTHOTO:
4 C ; 2 bayuta
9,
5. VkakuTe XMMHUUYECKHI AIIEMEHT, MO3BOJISIIOLLUI MTUIMEHTY KpPOBH/reMOUM(bl NPEICTABICHHOTO
HA WJTKOCTPALIMK KUBOTHOTO, MEPEHOCHTb KHCJIOPOAL.
5 2 banna
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1 2 K 4

1. TlpoaHanu3upyiiTe nNpeacTaBACHHbIH B 3aJaHWM  Bbille (POTOKOMIAK W PAaCCMOTPHUTE
FUCTOJIONMYECKHE MpenapaThl Hike. YKakuTe Homep MUKpodoTorpaduu, Kotopas Mor/a Obl
COOTBETCTBOBATh MONEPEUHOMY Cpe3y )KHUBOTHOIO MO/ HOMEPOM 2.

5 GansioB

~

"

2. [Ilepeunciure, B Kakux OTAeNaX bIXaTEJIbHOW CHCTEMbl MOXKHO OOHApYKMTb JIMYMHKY H
M0JI0BO3PENY0 0CO0b )KUBOTHOTO MO HOMEPOM | (THIMHYHBIH CilyHail pa3BUTHA ).

A, dremons, mpsact, | s 2"}

3. YKa)Kl/lTe, MoJi KakuM HOMEpPOM MpPEACTABJICHO YXHUBOTHOE, OTHOCALICECSH OJAHOBPEMCHHO K
NEPBUYHOPOTLIM H aLCJIOMUYECCKHUM YKUBOTHBIM?

3 Y9 ll6anng.» 1

4. Paccuuraiite konuuectBo mosekysn JIHK B kieTke jKMBOTHOrO 1oj HOMEpom 4 B Mepuos
npodasbl U aHadazbl MHUTO3a, €CJIH M3BECTHO, YTO KAPHMOTHI )KUBOTHOTO paBeH 6 XpOMOCOMaM.

4 i 6 2 Oanna

]

pHApop 12 l
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Mansipuiitblii mia3mMoaui
(Plasmodium vivax) Kueunas nanouka

Bupyc TabauHoit mozanku o :
(Escherichia coli)

A M K

[Tepen Bamu horokonnaxk ¢ MoebHbIMU OO BEKTaMH.

1. B Baiuem pacnopsokeHud ¢uiyopeclieHTHbIe KpacUTeNH crelupuueckyd OKpaluuBatoLue pa3auuHble
cTpykTypbl. OIMH U3 HUX OKPALUUBAET PO, APYroii pudOCOMBI, TpeTHi MypeuH. [l kakux
OuosIornuecKkux 0ObEKTOB W3 MPeICTaBIeHHbIX Ha (POTOKOIIaXKe Bbl cMOXKETE HCMOJIB30BaTh KKIbIH U3
9THUX Kpacutesieii? B oTBeTe ykakute OyKBbl, KOTOPbIMH 0003HAYEHbI 3TH 00BEKTHI Ha (POTOKOJLIAKE.

1 Kpacurens ans siapa M 4 6anna
Kpacurens ans pubocom M K Z/
Kpacurenb aas mypeuHa K

2. YkaxuTe, 17151 KAKOTO MOJEILHOTO 00beKTa ONTUMAIbHBIM NapaMeTpOM MOJEIH OpraHW3mMa XO3sihHa
Oyner Temneparypa okosno 36 rpaaycoB. B orBere ykaxurte OykBY/bl, KOTOPOWH/bIMH 0003HAYEHBI 3TH
MO/IeJIbHbIE JKUBOTHbIE Ha (POTOKOIIAKE U OOBIACHUTE, YeM 00YCIIOB/IEHA TaKas TeMIeparypa.

K NoLOKR) | Mtk K, pua, | * O
(W . et u, 9
s )4 Y|

%WM MWMMW%M

3. Kakoii u3 nepeuuciieHHbIX OHOIOrHYECKUX 0OObEKTOB SABJSETCS crielUdrUeckuM Bo30yauTeIeM
3aboneBanus yenoBeka. Hazoure 310 3a00s1eBaHUE U YKAKUTE I/1€, KaK MPABUII0, BCTPEUAETCS ITO
3aboneBanre. HazoBute cnocod 3apaxceHus 3TUM 3a00I€BaHUEM.

3 cneurduyeckuii - ~ — | 1 6ann
BO30yaMTENDb VL\WW
3abonieBaHUs /
yesioBeKa ( M i
Ha3BaHUe 1 6ann

3a00JIeBaHUA U
cnoco0 3apakeHus
5THUM

3a00JieBaHHEM WW .
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2

3 -4

Bbl npoBoanTe Hcciie0BaHHEe HA BUPTYalbHOM MOJIE/IM YeJIOBEYECKOro OpraHu3ma. XapakTepucTuka
MOJEJIH - TpeThs rpynna KposH (B) u nonoxurensHbid pesyc dakTop.

1. HazoBHTe KJIETKY, B KOTOPOH A0JKHBI pacnofaratbes 0e/Ku, Onpeaestolte TPETbIO rPyIy KPOoBH,
W, HAMULLIKUTE, 110/] KAKUM HOMEPOM OHA MpeJICTaBIeHa Ha UITIOCTPaLU?

1 | Ha3zoBuTe KJI€TKY KJIETKH KpOBH, B 1 Gann
KOTOPOH  JO/DKHBI  pacrnoJsiaratbes %_(
OesIKH, onpeeNsiole TPEThIO rpynmy /
KpoBu?
Hanuvinre, noa kakum Homepom oHa 1 Gann
NpeAcTaB/IeHa Ha WILTIOCTPALIMU 3 4

2. Hanuwmre Bce BO3MOXHbI€ I€HOTHIbI MOJENM C TpeTbeid rpynnoi kpoeu (B) v nosoxurenbHbIM
pesyc dhakropom?

3.Tnes

2 ]E}AIM RK{_ Rh+ 2 Gayuia
1
g VU
KJIETKe pacriojiaratorcsi 6e/iku, orpeesstoliie TpeTbio rpyniy KpoBu?
3 1 Gamn

Ha Noblpanoima, Spumpoviura,

4. I'ne B KJIeTKe pacnoaratorcsi OeKu, onpeestoline NoJoKUTeIbHbIH pe3yc dakTop?
LA B b, spurpotpumna. o
4
5. CKONbKO W Kakue Oesiku, Onpeaensiolre rpynny KpOoBU U pe3yc (pakTop MOXKHO ONpeaesIuThb Y
JaHHOTO MOZEIBHOrO OpraHu3ma’?
5 [B=Anomintl, - aiporiibiu, R n’t daner, |25
& 3 ) 4 ) h 9]
6. Onpenenure, KPOBb KAKKUX IPYIIN U C KAKUM pe3yc GakTopoM, MOXKHO MepesiuBaTh JaHHOMY
MO/IEJIbHOMY MalMEeHTY.
6 + (0-{—) ( IOIO Rh{-Kh'(-) 2 6anna
I ;
o 2
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[Taumenrka K., 38 ner, o6parunack B )KEHCKYHO KOHCYJIbTALMIO C ykaio0aMHu Ha HapylueHHe
MEHCTPYaJIbHOTO LIMKJIa, HEBO3MOXKHOCTb 3a0€peMEHETb Ha MPOTSHKEHUH S-TH JIET.

1

M3MeHeHHs KoJIMYECTBA
KaKoro BUTAMMHA MOXKET
MPUBECTH K JIaHHbIM
cumnromam?

s

1 Gann

buoxumMuueckuii aHanus3
ONpPEe/IEUT, YTO KOJHUYECTBO
BMTAMHUHA MO0 CPABHEHHUIO C
HOPMOMH...

WMAW%

JIns nonHOLEHHOrO
BCACbIBaHUS 3TOr0 BUTAMHUHA
HYEH JIM KUPOCOaeprKallli
KOMIOHEHT?

7

noyemy?

o ‘
by 7

['ne nporcxoauT BcachiBaHUe YVWWMZI WMM/ 1 Gann
sToro Butamuna B JKKT? (
2. OxapakTepu3yiTe MojoByr0 cucTeMy nauueHTku K.
2 | ['ne npoucxoaur obpazoBaHue i 1 6ann
YKEHCKOM MOJIOBOM KJIETKU? M/WM 4
Yro Takoe oByasALHA? | 6ann

['ne npoucxoaur 1 Gann
uMIIaHTanus? g WVWW W {
["ne npoucxoaut 6 M/MW 1 6ann
OMJ1010TBOpeHHE? W o
I'1e B )K€HCKOM 1M0JIOBO 1 Gann
cucTeMe MPOMCXOUT NpolLiece WM y

npobsieHus 10 8-mMu
6nacromepoB?
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HoGenerckas npemusi B obnactv meauumubl 1 pusnonorun B 202 1 roay Oblna BpyueHa J[3Buy
[okynuycy u Apaemy [latanyTsHy 3a OTKpbITHE pELNITOPOB, 00ECHEUHBAIOLLNX BOCTMpUSITHE
TEMIEPATYPHBIX W MEXaHWUYECKUX cTuMY/I0B. [loMcku peuenTtopa Besmch Npu MOMOLIM BeliecTBa-
aronucta. JlaHHoe BELIECTBO pearvpyer ¢ pelentopoM, YTO MPHBOLHT K M3MEHEHHIO SNEKTPUUECKOTO
noTeHUMana MemOpaHbl KieTKH. Jlaniee HEpBHbIE WMIYJIbChI HAMPABIAIOTCA HEPe3 CIMHHON MO3r
B FOJIOBHOM MO3T — /1€ (POPMHUPYIOTCS yIKe OCO3HAHHBIE OLLYLLEHHS.

B 2002 roay Gbuin omyGnuKkoBaHbl cTaThs OT KOMaHabl J[oBHaa Jbkynuyca u cratbs Apnema
[aranyrana rie coobanock 06 oTkpbiTHH peuentopa TRPMS, UYBCTBHTE/ILHOIO K MEHTOJTY M K HU3KHM
Temneparypam (Huxke 25°C).

[TpeacraBbre, UTO BbI - COTPYAHHK OAHON M3 NaGOPATOPHH, B KOTOPOIi MPOBOAMIMCH NaHHbIE
WcenenoBanus. B BalueM pacriopskeHHMM MMEIOTCS PacTeHMs: CBEK/IA OFOPOIHAS, MOPKOBb MOCEBHas,
MsATa MepevHas, nepeil KpacHbli, YKpon OropoiHbii, TOMAT, YeCHOK, JIYK penuaThiii, JaHapill MaicKuii,
Criapika JiekapCTBEeHHasl.

PaccMoTpuTe cxeMy aKcniepumMeHTa M BBITIONHUTE 3a1aHHUS.

1. Onpeﬂenme pacTeHue G, U3 KOTOPOro BbIJACIMUIIN KariCauluH, B3aHMOﬂeﬁCTByIOLLlMﬁ C peuenTopom
TRPMS.

Uiy ptebiohl mImMA, NpPOLHASL o

2. K kaKoi rpynme opraHMueck1x CoeinHeHuii oTHocuTes peuentop TRPV, pearupyroumi Ha Ternio?

r | PMZBog K

3. Kakyro cTpykTypy 1 rae B kietke popmupyer TRPV1?

3 | htemo e WWWW 2Gana
- A

|

4. B kakux cTpykTypax Mosra hOPMUPYIOTCS M aHAIM3MPYIOTCS OLLYLICHHS, CBA3aHHBIE ¢ XHMHUECKHM
CTHMYJIOM (KarncamlMHOM) Y NOBBILLEHHOM TeMNepaTypoii M B KakKUX 30Hax?

3. Kakoii adp ekt MOXKHO OXKHAATH NPH BO3AEHCTBMHM aHTaroHucTa peuentopa TRPM8?

8 Ongbraubotmg ko, wa bporil M | 1 G
| .

#

6. Jlns knetok pactenns G XapakTepHa pasindHas MIOMAHOCTb. JJOMyCTHM, YTO 3Urota pactenus G
umena 68 xpomocom. Onpenennte KOIMYECTBO XPOMOCOM B JIPYTHX KieTKax pacterus G

6 | KieTka nepuuMKIa 6 g 1 Gann
-
KJIETKH 3HAO0CTepMa 1 6ann
102 ;
criepMuit 3 q 1 6?n
P e ] el b 2
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V HosopoxaeHHoro @. oGHapykeHO NPaBOCTOPOHHEE PACIONIOKEHHE cepALa.

1. CKOJIbKO Kamep cep/ua, M, Kakoe KOIMYEeCTBO COCY/I0B, OTXOALIMX OT CepAila y HoBopoxaeHHoro @.?

1 Kawmep cepaua (1 1 6§/m
KosinuecTBo cocyoB, &_, ' 1 6ann
OTXOASIMX OT cepaua //

2. HazoBuTe cocy/ibl, OTXO/sLIME OT cepALa HoBopoxkaeHHoro @.?
2 2 Ganna

W}M@W&L /

3. W3 Kakoro 3apojibIleBOro JIMCTKA 00Pa3yroTCs CepALe  OTXO/SIINE OT HETO COCY/1bl?
3 M3 kakoro 3apo/ibILLeBOro 1 Gann
nucTKa obpasyercs cepaue? 1
M3 kakoro 3apo/ibiLeBOro 1 6ann
aucTKa obpasyroTes cocyabl? O
4. Kak 3/1eMeHTbI CKesleTa 3allMILaoT cepaue?

; kabmsn ( pbpal o ) | Geane

pins ot S e o sy

/8 =

-

5. Kak Ha3biBaeTcs SMOpPHOHANbHAs NEPECTPOiiKa H3MEHSIOLIAas MECTO MOJIOKEHHUs OpraHa?

S| A LMALS, L
/




