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Bceepocceniickas CeueHoOBCKasi 0JIMMITNA/A MKOJILHHKOB 10 Ouosoruu 2024-2025r.
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Bbi npuoGpenn 100 nonosospenbix camok Jladuuii - Daphnia pulex u nuianupyere ux pasmHOXkaTh B
CTabM/IbHBIX OJIArONpUATHBIX YCIOBUSX. M3BECTHO, 4TO MEpHOA HEOOXOAMMbIH /U1l pasBUTHS siilia
Daphnia pulex coctanser 4 nHs, uepe3 10 aHel HOBbie 0COOM JOCTHIaOT MOJOBOH 3penoct. Kaxknas
0co0b MOXKET OIHOBPEMEHHO OTKIaabIBaTh 80 sui. CaMKu nocsie OTKIAAKK ULl TOrubaroT.

1. Hazosute T pa3sutus Daphnia pulex.

1 | 1 6ann

2. HazoBuTe cpeny, HEOOXOAMMYIO A/l pa3BUTHS SIULL.

2 | 6ann

A A 7

3. Ilepeuncaure Bee craauu passutus Daphnia pulex, HauuHas ¢ siua.

3 1 6ann

W’ Ut o @ +-

4. PaccuuTaiiTe KomuecTBO noJjioBo3penbix Daphnia pulex, koropoe Oyaer B BalieM pacnopsikeHHH uepes
10 nHe#t nocne nokynku >KMBOTHbIX. [lorpeurHocTbio Ha rudenb >KHBOTHBIX B MPOLECCE Pa3BUTHS
npeHeOpeyb.

4 5 6annos

5000 y

5. PaccuuTaiiTe, Kakoe KOJIMUECTBO aHTEHHYJI U1l MCCiIeIoBaHus OyeT B BalleM PacropsHKeHHH, €CJIU Bbl
ux nojyuuau ot 100 nonosospenvix ocodeit Daphnia pulex. [lorpelHocTbo Ha NOTEPH NPU BBINOJHEHHUH
JTana npeHedpeyb.

5 2 bayuia

16000
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Bbl ruiaHupyere sKCrepuMeHT.

1. OnpenenuTe, CKOJIbKO KJIETOK MajsipuiiHOro miuasmoaus Oyner oOHapyKeHO B TI1a3mMe KpPOBH
MPOMEKYTOUHOIO XO351MHa Mocje ABYX JEEHUi, eclii 0JHOBpeMeHHO nopaxkeHbl 100 Kj1eTok KpoBH U
M3BECTHO, YTO | sapo rapasura B pesyibTare JaeseHus oOpasyer 24 sapa. M3sectHo, uto 3% KieToK
nociie JeJieHus MpeBpallaloTcsi B MUKPO M MakporameTouuTsl. [lepeHocuuk B nepuosa neneHuid He
nuTaercs Kposbto. [lepros )KU3HW MUKPO M MAKPOraMeTOLIMTOB JJIMHHEE MepHO/a ABYX JEIECHHUH.

1 5 HannoB
368

2. Kakue CTpyKTypbl MO3BOJISIIOT OMpeNesuTh MalSpUHHOMY TIU1a3MOAMIO KIETKY, B KOTOPYIO
HE0OX0/IMMO MPOHUKHYTh?

2 1 6ann

Ny 2% IS el /

3. HazoBuTe cpeny oOuTaHusi MaasipuiHOIO M1a3MOAMS.

3 1 6ann

4. HazoBute cnocol nepeaaud MajisspuiiHOro ria3Moaus OT OJAHOrO OpraHru3Ma K Apyromy.

4 1 6ann

— Co W#W-

W' 7

5. Ilpu mMoaenupoBaHUK YCIIOBUH Pa3BUTHS MaSAPUHHOIO TUIA3MOJMS KaKyr) KOHLIEHTPALMIO COsed
NaCl Bbl Oynere ucnonb3oBarh ¥ nouemy?

5 1 Oann

,TJC.W
MJWWW
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%{Xd /ZZL W//W |
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< & o
6. Y manspuiiHOro nia3mMoaMs LIM30TOHMS, B OTJMYME OT KOMYJSILMK MpoTekaeT npu Oosiee HU3KOH
Temneparype U nouemy?

° WWWT}: meam
MI )
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Boaopocau  ucnonb3yloT A M3rOTOBICHMS  3aMEHMTENlell  KpOBM, TOJIydEHHs TMpenaparos,
MpeJ0TBPALIAIOIMX  CBEPThIBAHWE KPOBM M MpeEnapaToB,  CNOCOOCTBYIOLIMX — BbIBEAEHHIO

paaAHOAKTUBHBIX BEUIECTB U3 OpraHru3Ma.

Jlns noucka naHHbIX Ui pa3pabOTKKM HOBbBIX MPernapaTroB M3 BOJOPOCIEH Bbl MCCIENYETE YJIOTPUKC
(Ulothrix).

VKakuTe Kakoro LBeTa M Kakue TNMUIMEHTbl MOKHO O6Hapy)KHTb B KJIETKAX YJIOTPHKCA

(Ulothrix).

MMUIMECHTDbI.

Vkaxute O0COOEHHOCTb CTPOEHUS CTPYKTYpbl

B KOTOpOFl pacrnoJjiararoTcs

1 '{W/O)

2 bayuia

/

7 L4
Kakyto (h)yHKLMIO BBIMOJIHAIOT yKa3aHHbIE BAMH MMUIMEHTbI knerkdX ynorpukca (Ul

othrix)?

)

2 W/W e Lotur™
Sy

[

1 Gann

Ha neGosnbuioit rny6nHe 1K Ha 60J1bLIoN rIyOuHe? OTBET MOSCHUTE.

B kakoMm ciiyuae yJOTPUKC OY/IET CHHTE3MPOBATH MOJIE3HBIX /UIsi YeJlOBeKa BeleCTB 0oblue?

MOACHHUTE.

3 W’ T ) |2 6jﬂna
W A
/A4 L4 9 - =
Kakoe mnokKoJjieHue YJOTPUKCA CHHTE3HUPYET MOJIC3HbIC JIs1 YeJIOBEKa BeEUIeCTBa! OrBeT

4 WW s

2 bayuia

/

/

S

Paccuuﬂlme KONMYECTBO KIyTHKOB y 100 ramer yiorpukca, 7

5 2 / 1 Gann
[Touemy yn0TpUKC OTHOCHTCS K Mopckomy GutobenTocy? Kakoit nabop xpomocom cozeprar
KJI€TKH CJI0€BHLIA YJOTpHUKCa?

6 2 Ganna
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1. [lpoananu3upyiite npeacTaBleHHYIO B 3aJaHUM WJUIIOCTPALMIO, M YKAKUTE K KaKOMYy KJjaccy
MPUHA/UISKUT NPEICTABIEHHOE Ha HEM XKHUBOTHOE.
1 Z : 2 Ganna
s
2. TlpoaHanu3upyiTe NpeACTaBICHHbIH B 3aJaHUW WUIOCTPALMIO, YKOKWUTE TUM KPOBEHOCHOW
CUCTEMbl Y MPEICTaBICHHOr0 )KUBOTHOTO: ‘
2 N 2 Ganna
W %Wﬂ>
N e
3. [TlpoaHanu3upyiiTe MpeACTaBlIE€HHbIH B 3a/laHMK WIUTIOCTPALIMIO, YKaXHTE, Kakoro upeta Oyaer
remosiuMda/KpoBb y NpeICTaBIEHHOTO XKMBOTHOTO MPH «KPOBOTEUEHUH):
3 2 Ganna
Z ) -
4. [lpoanHanusupyiite mnpeacTaBieHHbIH B 3aJaHUM WIUTIOCTPALMIO, W HA30BMTE [MHTMEHTHI,

onpenensioulye UBeT KPOBW/reMonuMbbl ¥ NpeacTaRICHHOI :

S )

5. VKakuTe XHMUUYECKHH IEMEHT, NO3BOASIOUIMI HIMEHTY xposi/reMonuMdbl NpeCTaBISHHOTO

Ha WIKOCTPALIUU JKUBOTHOTO, NIEPEHOCUTHL KMCNOPOA.

2 bayuia

W W \/,LWG C
| O
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1 2 3 4

1. [lpoananusupyiiTe npencTaBACHHbIH B 3aJaHMM  Bbllie (OTOKOMIAK MW PAacCMOTPHTE
TUCTOJIONMYECKHE MpenapaThl HWKe. YKaxuTe Homep Mukpodortorpaduu, Kotopas morsia Obl
COOTBETCTBOBATH MONEPEUHOMY Cpe3y )KHBOTHOIO MO/ HOMEPOM 2.

1 , 5 GansioB
3 {

2. [Ilepeuucnure, B KakMX OTAeNax bIXaTeJIbHOW CHCTEMbI MOKHO OOHAPYXHMTh JIHUMHKY W
MOJIOBO3PEITY0 0CO0b HKMBOTHOTO MOJL HOMEPOM |(THIHYHBIH Cllyyaii pa3BuTus ).

2 2 Oanna
,{W&, W /

3. Yxamme, [0l KaKUM HOMEPOM MpPECACTABICHO JKHBOTHOE, OTHOCALICCCA OAHOBPEMEHHO K
NEPBUYHOPOTHLIM KU allCJIOMUYECKUM JKUBOTHbIM?

3 3 Solor 1 Gann

4. Paccuuraiite konuuectBo Mosekyn JIHK B kieTke >KMBOTHOro noj Homepom 4 B nepvos
npodasbl U aHaa3bl MUTO3a, €CJTH U3BECTHO, YTO KAPHOTHIT JKHBOTHOTO PABEH 6 XPOMOCOMAM.

2 bannia
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MaunsipuiiHblil naasmoaui
(Plasmodium vivax) KuieuyHas nanouka

Bupyc tabauHoi Mo3auku . 3
(Escherichia coli)

A M K

[lepen Bamu hotokosuiaxk ¢ MOAEIbHBIMU OOBEKTaAMM.

1. B Bawem pacnopsokeHuu (ryopeciieHTHbIE KpacHTeNH Creluu(prUecKy OKpallMBatole pas3iniHbie
cTpykTypbl. OJIMH U3 HUX OKPALIMBAET AP0, APYroi pubOCOMBI, TPETHH MypeurH. Jls kakux
GUONOrMYeCKUX OOBEKTOB W3 MPEJICTABICHHBIX Ha (hOTOKOIIAKEe Bbl cMOKETE MCMOIB30BaTh KaX/bli 13
3THX KpacuTesiel? B oTBeTe ykakuTe OyKBbI, KOTOPbIMH 0003HAaUEHbI 3TH 0OBEKTBI Ha (POTOKOILIAKE.

1 Kpacutenb qnis saapa M / 4 6anna
Kpacutens aiis pubocom M Kk A/ [ J
Kpacurensb a1 mypenna K /

2. YKaxkuTe, U1 KAKOrO MOJETbHOrO 00beKTa ONTUMAIbHbIM MapaMETPOM MOJIEIM OpraHu3Ma XO3siuHa
OyneT Temnepartypa okojo 36 rpaaycoB. B oreere ykaxurte OykBy/bl, KOTOPOH/bIMH 00O3HA4YEHBI ITH
MO/Ie/IbHbIE JKMBOTHbIE HA (OTOKOMIAXKE U OOBICHUTE, YeM 00YyC/IOB/IEHA TaKasi TeMIepaTypa.

2 4. Mk ; 4 6anna
2.

Wr / P

Ofcet _ )

3. Kakoii u3 nepeuuciieHHbIX OMOIOrHUECKHX 00BEKTOB ABISETCS CrieLMpHUECKUM BO30y AuTEIEM

3abosieBaHus yesoBeka. Hazoute 1o 3aboneBaHue 1 YKaXHUTE rJ1e, Kak npaBuiio, BCTPEHYACTCHA 3TO
3abonesanue. Hazosure criocod 3apaK€Hus 5TUM 3a00/1eBaHUEM.

3 cnerduueckui 1 Gann
BO30YAMTEb WW I«W
3a0osieBaHus

yesoBeKa

Ha3BaHWe 1 6ann
3a00/1eBaHuUs U WW W"“K

cnoco0 3apakeHus W y,
9THUM

3ab0/ieBaHHEM W W Co cm_
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1 2

3 4

Bbl IpoBO/IMTE MCCIIE0BAHUE HA BUPTYaJIbHOM MOJIE/IH HEI0BEYECKOro OpraHus3ma. XapakTepHcTHKa
MOJIEJTH - TPeThsi IpyTna KpoBH (B) 1 nonokuTe b HbIH pe3yc pakTop.

1. HazoBuTe KJIETKY, B KOTOPOM JOJIKHBI pacnosiaratbes 6e1KH, Onpeae/atoumue TpETbIO rpyTiy KpOBH,
W, HAMHILKTE, N0/ KAKHM HOMEPOM OHa Mpe/ICTaB/IeHa Ha MILTIOCTpaumu?

1

Ha3zoBuTe KIETKY KJIETKM KpPOBH, B
KOTOpOW  JIOJDKHBI  pacriojiaratbes
OeIKH, OnpeaesstoLLUe TPEThIO rpyniy
KpOBU?

1 Gann

W/

Hanuiuure, noa Kak¥M HOMEpPOM OHa
npejcTas/ieHa Ha WUTIOCTpali1

1 Sann

3 /

2. Hanuiure BCe BO3MOMHbIE F€HOTHMbI MOJEW C TpeTbel rpynmoi Kposu (B) M MojoKUTEIbHbIM
pe3yc dakropom?

3.Tnes

4.Tnes

2 _ RB—10 f,,P. —B-B .2 e 2 Ganna
tgl bR TTTTRERA
5 KL ki
T :B RS m' £
KJIETKE pacroiararores 6em<u, onpeeNsoLIKMe TPEThIO PPy Ny KpOBH?
3 Pon 1 Gann
Moo W < S/
KJIeTKe pacrioNaraloTes OeKH, OMpeestoLIMe No0KHTEIbHbIH pe3yc dbaxrop?
4 1 Gann
5. CKOJIKO M KaKHe GelTKH, ONpeIeNstoliue rpyiy KpoBH U pe3yc (pakTop MOKHO ONpPENCTUTD Y
JIAHHOTO MOJIEJILHOTO OpraHu3ma’?
5 | belroY: .WWWPLZ&HM
O )
oL Bu0)d’ fewok Jpe pekin ki C

6. OnpeaenuTe, KPOBb KAKUX IPYII M C KAKMM Pe3yc GakTopoM, MOXKHO MepenBaTh 1IaHHOMY

MOJEJIbHOMY MaLMEHTY.
6 :(: k )‘:p -—f;'_-‘—: % L,P 2 banna
TR WRA v
a7 Vi
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[Maumentka K., 38 siet, o6paruiack B )EHCKYHO KOHCYJIbTALMIO C )Kasio0aMU Ha HapylUEeHUe
MEHCTPYaJIbHOTO LIMKJIA, HEBO3MOJKHOCTh 3a0epeMeHeTb Ha NPOTSKEHUN 5-TH JIET.

cUCTEME MPOUCXOIUT MPOLECC
npobsieHust 10 8-Mu
GnacromepoB?

b Sl

1 | M3MeHeHus KoJMyecTBa 1 6ann
KaKoro BUTAMMHA MOXET
MPUBECTU K JAHHBIM W E /
cumnromam? '
buoxumuueckuii aHaiuz 1 6ann
OMpeeIIUT, YTO KOJIMYECTBO /
BUTaMHKHA MO CPABHEHUIO C 7 SRS f
HOPMOM. ..
JInst NOAHOUEHHOTO 1 Gann
BCACbIBAHWS 3TOr0 BUTAMHUHA /
HYKEH JIK YKMPOCOeprKaLUi W |
KOMIOHEHT?
nouemy? Se ottt kK >red 1 Gann

e
W w ke /"d/%v
['ne nporcxoauT BcacbiBaHUE W’k’& | 1 6ann
31oro Butamuna B XKKT? j Leffone /
2. OxapakTtepusyiiTe MoJoByro cuctemy nauueHTku K.

2 | ['ae npoucxoaut obpa3oBaHHe ! p , / 1 Gann
JKEHCKOM IM0JIOBOM KJIETKU? "é {
Yto Takoe oBysiLMs? ; y ; 1 Gann

W f
D,
["'ne npoucxoaut 1 6ann
UMIIaHTauus? «—g M@
\ {
['ne npoucxoaut 1 Gann
OnI0A0TBOPEHHE? W bl 2wy 28 y
\
&

["ie B )KEHCKOM MOJOBOM 1 6ann
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HoGenesckas npemus B o6nactd Meauimtbl U usnonorun B 2021 roay Obiia Bpyvena Jlosuay
Jlxynuycy v Apaemy [laramytsiHy 3a OTKpbITHE PELENTOPOB, OOECNEUMBAIOLIMX  BOCTIPUATHE
TeMMEpaTypHbIX M MexaHWueckux ctumyinoB. [loucku peuentopa BesMCh MpH MOMOLUM BELIECTBa-
aronucra. J[aHHOe BELIECTBO pearupyer ¢ PeLenTopoM, HTO MPHUBOAMT K W3MEHEHHIO JJIEKTPHUECKOro
noteHMana memOpaHbl KJIeTKH. Jlasee HEpBHbIE WMITY/IbChl HAMpaBAsIOTCA 4epe3 CIMHHOW MO3r
B FOJIOBHOM MO3T — r/ie (hOPMHUPYIOTCS YK€ OCO3HAHHbIE OLLLY ICHUS.

B 2002 roay Oblan onyGnukoBaHbl cTaThs OT Komauabl JpBuaa Jbiynumyca v crarbs Apaema
[NaranyTtsiHa rae coobianoch 06 oTkpbiTHM peuentopa TRPMS, uyBCTBUTENBHOIO K MEHTOJY W K HU3KHM
temneparypam (Huxke 25°C).

[IpeacraBbre, UTO Bbl - COTPYAHMK OAHOH M3 1abOpaTOpWi, B KOTOPOH MPOBOAWINCH JaHHbIE
uccneaoBaHus. B Baliem pacropshkeHUM HUMEIOTCS pacTeHus: CBEKJIA OropojHas, MOPKOBb MOCEBHad,
MSATa TiepedHasi, Nepell KpacHbId, YKPOI OrOpOHbIH, TOMAT, YECHOK, JyK Penyarhii, JaH/bIll MaiCKHH,
criaprka JIiekapCTBEHHasl.

PaccMoTpHTEe CXeMy SKCMIEPUMEHTA W BBITIOJIHUTE 3a/1aHUs.

Q

- Sensory peuron
Rt A

1. Onpenenute pactenue G, U3 KOTOPOTrO BBIACTHIIN KalCauLIMH, B3aUMO/EHCTBYIOLLHIA C peLienTopom
TRPMS. i

U woptelt nocebrase ’ | Gann

2. K Kakoii rpynne opraHMYecKuX coeiMHeHuit orHocuTes peuentop TRPV 1, pearupytoinii Ha Tenao?
/

2 je / fo 1 Gann

3. Kakyto crpykrypy u rae B kjnetke Gopmupyer TRPV1?

} | flbpenectrtst It et ot . baSpalitod R

4. B Kakux CTpyKTypax mMo3ra (opMHUpYIOTCS U aHANM3UPYIOTCS OLLYLUCHHS, CBA3aHHbIC C XHMHYECKHUM
CTUMYJIOM (KancauLMHOM) W TIOBBILLIEHHOH TEMNEPaTypoii U B KAKHX 30HaX?

4 1‘6: i : ; l u—z : Yy g‘I D ;:Zi } .’! 2 6anna

5. Kakou 3q)(5eKT MOJKHO OKM/aTh NPH BO3IEHCTBUM aHTaroHucTa peuentopa TRPM8?

5 W WWW I Gann

6. lnst kietok pactenuss G XapaKTepHa pasin4Has MIOMAHOCTb. JlomycTum, uTo 3urora pactenms G
umena 68 xpomocom. OnpeenTe KOJMYECTBO XPOMOCOM B JIPYTHX KjieTkax pacteHus G

6 | KJIeTka nepuuMKiIa ggz 1 6ann
KJIETKH dHAO0CHepMa 40 2/ ') 1 Gann
criepMui 1 6ann

34

7. 7 L

R 77 H
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V HoBopokaeHHoro @. oOHapykeHO MpaBOCTOPOHHEE PacroioKeHHe cep/aLa.

1. CkonbkO Kamep cep/La, M, Kakoe KOJIMYECTBO COCY/I0B, OTXOASALIMX OT cep/La y HoBopoxaeHHoro d.?

1 Kawmep cepaua q «—ﬁ 1 6ann
KonuuecTBo cocyaos, - 1 6ann
OTXOASLIUX OT cepaua 07/
2. HazoBuTe cocy/ibl, OTXOAsLINE OT cepaLa HOBopoxaeHHoro @.?
2 — 2 Ganna
WM w .64 oAt . %} ,?Va_.k,_
=S
3. U3 kaKkoro 3apo/bIlLeBOro JUCTKa 00pa3ytoTes cep/Le U OTXOALIHE OT HEro Cocy/bl?
3 W13 kakoro 3apo/bIleBOro 1 Gann
JucTKa obpasyercs cepaue? Wm ~
)
M3 kakoro 3apozplieBoro < 1 Gann
NMCTKa 006pasytoTes cocy ibi? W

4. Kak sjieMeHTbI cKeJleTa 3alMLIaloT cepaLe?
4 ANl ;12%%,‘, —
4 }W Ganna

5. Kak HasbiBaeTcs SMOpHOHANIbHASK NIEPECTPOMKA U3MEHSIOLLAs MECTO MOJIOKEHHUs opraHa?

W.

5 1 6ann




