Bceepocceniickas CeueHoBeKasi 0JIMMINAA IKOJILHUKOB 110 6uoornn 2024-2025r.
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Bbi npuobpenu 100 nosnosospensbix camok [laduuii - Daphnia pulex u nianupyere mx pasMHOXaTh B
CTabMIbHBIX 6J1aronpUATHBIX YCIOoBHsAX. M3BECTHO, 4TO mepvos HeOOXOAMMBIH Ais pa3BUTHS siiua
Daphnia pulex cocraBnsier 4 nms, depe3 10 aHell HOBble 0COOM JOCTMralOT MOAOBOM 3penoct. Kaxnas
0co0b MOXKET OIHOBPEMEHHO OTK/IaabiBaTh 80 suil. CaMKM Mocsie OTKIAAKM SULL MOrubaoT.

1. Hazosure tun pazsutus Daphnia pulex.

Z/:/Iﬁ,{wa /Zﬂ j/wﬁ((/ lﬁjn/ﬂ

2. HazoBute cpeny, HEOOXOAUMYO ISl Pa3BUTHS SAMLL.
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3. llepeuncnure Bce craauu pa3sutus Daphnia pulex, HauuHas ¢ siiua.

3 1 Gann

4. Paccuuraiite koM4ecTBO nosoBo3pensix Daphnia pulex, kotopoe GyaeT B Baiem pacrnopssKeHHH Yepes
10 nHel nocne NOKYNKW >KUBOTHbIX. [lorpewmiHocTbio Ha rubenb JKMBOTHBIX B TMPOLECCE Pa3BUTHS

npexHeOpeyb.

4 5 Oannos
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S. PaccuuTaiiTe, Kakoe KOJMYECTBO aHTEHHYJI [/ UCCIea0BaHus OyAeT B BaleM PacropsiKEHWH, €CIH Bbl
ux noayuunu ot 100 nonoBozpenbix ocodeit Daphnia pulex. [TorpeiiHOCTbIO HA MOTEPU MPU BbIMOJIHEHUH
JTana npeHedpeyb.

5 2 bayuta
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Bbl muiaHupyeTe 3KCrepuMeHT.

1. Onpenenure, CKOAbKO KJIETOK MaJsipuitHOro miasmonusi Oyzer oOHapy»KeHO B IUIa3Me KpPOBH
MPOMEKYTOUHOIO XO351MHA M0C/Ie ABYX AEIE€HHUMH, €Clii OJHOBPeMEeHHO nopaxeHbl 100 KIeTOK KpOBH U
M3BECTHO, 4TO | 41po mapasura B pesyiibTare aesieHus oOpasyer 24 sapa. M3BectHo, uto 3% KieTOK
nocJie JIeNeHUs MPEeBpallaloTcss B MUKPO M MakporameTouuTsl. [lepeHocuMK B nepHoa aefeHHd He
nuTaeTcsa Kposbto. [lepros :KM3HH MUKPO M MAKPOraMeTOLIMTOB AJTMHHEE MepHO/Ia IBYX JIEIEHHH.

1 56/ ’/56 S/G/EHOB

2. Kakue CTpyKTypbl MO3BOJAIOT ONpPEACIHTb MaIIpUHHOMY TM1a3MOJHIO KJIETKY, B KOTOPYIO

HEO0OXO0/IMMO MPOHUKHYTh?

2

1 Sann

QZWTOPM n%MgaR,Mumh Krion XOpAuma, /

3. HazoBuTte cpey oOUTaHUsi MAJIAPUIMHOIO MJ1a3MOMs.

Dptaraginsrans y

4. HazoBuTe cnocob nepeaayn MaasipuiiHOro Mia3Mo/usi OT OJAHOTO OPraHW3Ma K JApyromy.

4 1 6ann
Jy - /Kéfcewwzo&mz/um?m .
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S. Ilpu MoaenupoBaHMKU YCIIOBUH Pa3BUTHUS MAJISPUIHOIO M1a3MOJAMS KaKyk KOHLIEHTPALMIO COJIEH
NaCl Bbl OyneTe Ucnosib30BaTh U noyemy?

5 Koy, Nsce 1 ngo/a‘ Qro K@/a(pe/a?aﬁf“’?
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U ogarge;g

1 Oann

6. YV mansapuitHOro nnasmMoaus LWIM30TOHMS, B OTJIMUKE OT KOMYJISILIMK MPOTEKaeT npu 0oiee HU3KOM
Temneparype U nouemy?
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—= 1 Gann
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BO}lOpOCﬂH HUCTIOJIL3YKOT /11 U3FOTOBJIEHUS 3aMEHMTENIeH KpOBH, TIOJYYE€HUs [penapaTos,
NpeAOTBpallarOIHX CBEPTbIBAHHUE KpPOBH H npenaparos, CI'lOCO6CTBy}OLU,HX BBIBC/ICHHUIO
PaAHMOAKTUBHBIX BEUIECTB U3 OpraHus3ma.

Jlnsi mowcka aaHHBIX 1S pa3pabOTKH HOBBIX MPENapaToB M3 BOJOPOCIEH Bbl HCCCYeTe YIOTPHUKC
(Ulothrix).

1. VkaxuTe Kakoro lBeTa H KakHe MMUIMEHTbl MOKHO OOHAPYXKHTb B KJeTKax yJIOTpHKCa
(Ulothrix).  YkakuTe 0COGEHHOCTb CTPOEHMS CTPYKTYpbl B KOTOPOIA pacrnonaratorcs
MUTMEHTBI.

1 %{ éw%@{( ; e 2 6%1ﬂna
XM/AQ{}}OW "/

2. Kakyio (hyHKUMIO BBIMONHAIOT YKa3aHHbIE BAMH MUTMEHTBI B KJIETKAX ynorpukca (Ulothrix)?
2 1 Gann

v
% (%wcfég. )

3. B kakom ciyuae ynoTpuke OyAeT CMHTE3MpPOBATh NMONE3HbIX /IS YeOBEKa BELECTB Goblie?
Ha neGonbuioit rinybune uian Ha 6oabiuoii rny6une? OTBeT noscHuTe.

m— e z— »
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4. Kakoe mnokosneHue yadrpifkca cuHTe3MpyeT nosesubie s GrénoBeka Bewlectsa? OTeer

MOSCHHUTE.
4

LT , 2 Ganna
\awwﬂﬁ 4
S. Paccuuraiite KoanuecTBo xkryTukoB y 100 ramet ynorpukca.

* | woo i

6. Tlouyemy ya0TpUKC OTHOCHTCS K MOpCKOMy (utobenTocy? Kakoii HaGop XpoMocom conq’pmaT
KJIETKH CJIOCBHLIA YJIOTPHUKCa?
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1. [lpoanHanusupyiiTe MpeCTABICHHYIO B 3alaHUH WIUTIOCTPALMIO, M YKKMTE K KakoMy Kiaccy
MPUHA/IEKHUT MPEICTABIEHHOE HA HEM KMBOTHOE.
1 2 daya
fO/tomuo ue Uonound )é
2. Tlpoananusupyiire Mpe/ICTaB/IeHHbIH B 3aJaHUKM WILTIOCTPALIMIO, YKQKUTE THII KPOBEHOCHOH
CHCTEMbI Y MPE/ICTABIEHHOrO )KHBOTHOTO:
2 i 2 Ganna
az(w%tmﬁ? s
3. Tlpoananusupyiire Mpe/ICTAB/IEHHbIH B 33/1aHUH WJLTIOCTPALIMIO, YKAKHUTE, KaKoro upera Oyaer
reMoJIMM(a/KpOBb y MPE/ICTaBIEHHOIO JKUBOTHOTO MpH «KPOBOTEYEHHH:
3 r ? 2 Ganna
OQ% ©10
4. Tlpoananusupyire Mpe/CTABJEHHbIH B 3a1aHUM  MIUTIOCTPALMiO, M HA30BUTE TMUTMEHTbI,
onpezensioLire UBET KpOBH/reMOTMM(bI y NPECTABICHHOT0 KHBOTHOTO:
4 r 2 banna
e,owg,aﬁum
5. VKaKuTe XMMHUYECKUH 3/1EMEHT, MO3BOJIAIOLMN TUIMEHTY KpOBM/TeMOIMM(BbI MPECTaBICHHOTO
Ha WITIOCTPALIMH KHBOTHOTO, MEPEHOCHTDH KMCJI0POAL.
5
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1. Tlpoananu3upyiite TpeACTaBIeHHbI B 3alaHuM  BbILIC GOTOKOMIK W PacCMOTpUTE
FHCTOJIOFMYECKHME MpenapaTbl HWKe. YKaKUTe HOMEp mukpodoTorpapuu, Kotopas morna Obl

COOTBETCTBOBATH MOMEPEYHOMY CPE3Y FKHBOTHOTO TMO/1 HOMEPOM 2.

1 2 3 4
1 5 6annos
N
P4
9
2. [lepeuucinte, B KakuX OTAENaX JbIXAaTeNbHON CHCTEMbI MOJKHO OOHAapy»kWTb JIMYMHKY H
110JI0BO3PEIYI0 0COOb JKMBOTHOI'O MO HOMEPOM 1 (TUNMUHBIA ClTydal pa3BUTHS).
2 2 fanna

% Vaetea 7%&/@4&
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3. Vkaxkure, noJ KakKMuM HOMEpPOM MpeaACTaB/ICHO ’>KMBOTHOE, OTHOCALIEECss OJAHOBPEMCHHO K

NEPBUYHOPOTHIM U aleJIOMHYCCKHUM JKUBOTHBIM?

* 13

‘16am1 0\

4. Paccuuraiite konuuectso mojekysa JIHK B kjieTke *HBOTHOrO Moa HOMEPOM 4 B nepuoj
npodasbl ¥ aHadasbl MUTO3a, €CIIM W3BECTHO, YTO KAPUOTHIT XKMBOTHOIO paBeH 6 xpomocoMam.

L4

2 banna

e
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Bupyc TabauHoii mo3auku

Manspuiinblii nnazmoauii
(Plasmodium vivax)

Kumeunas nasouka
(Escherichia coli)

A

M

K

Ilepen Bamu doTokonnax ¢ MoaenbHbIMH 0O0bEKTAMH.

1. B Bawewm pacnopsbkeHun 1yopeciieHTHbIe KpaCUTeNH Crieli(pUUYecKHd OKpalMBAIOLIHUE Pa3jIMuHbIe
CTpYKTYpbl. OZIMH U3 HUX OKPALLUBAET PO, APYroi pudboCOMbI, TpeTH MyperH. JIis Kakux
Ouonoruyeckux 0ObEKTOB U3 MPeACTaBICHHBIX Ha (HOTOKOJIaXKE Bbl cMOXKeETe MCMONB30BaTh KaXKIbIH 13
3TUX Kpacutenei? B oTeeTe ykaxkute OyKBbl, KOTOPbIMH 0003HAYEHbI 3TH 0OBEKTHI Ha JOTOKOJIIAKE.

1 Kpacurens ans sapa

M

4 Ganna

Kpacurensb aiis pubocom M K

7

Kpacurenb ans mypeuHa K

2. VkaxuTe, /1 KaKOro MOJEIbHOrO 00bEKTa ONTUMAIbHBIM MapPaMETPOM MOJE/IH OpPraH1M3Ma X03sMHa
Oyner Temnepatypa okosno 36 rpaaycoB. B orBere ykaxurte OykBY/bl, KOTOPOM/bIMH OGO3HAYEHBI 3TH
MO/IEJIbHbIE JKMBOTHbIE Ha (POTOKOMIAKE U OOBACHUTE, YeM 00YyCIIOBIIEHA TaKasi TEMIEparTypa.

na 36 °C,

YK - duma B paemsar o o £

06°C [ Ynoben ) Gyt Lnehsprep),

1Y - %/az U aﬁgcw/ %zz{j/é////wca Hettna (/
44 Legptere > T Ty, '

PAGIALOGS PoTIa el

4 Ganna

3. Kakoii u3 nepeuncieHHbIX OHOIOrMYECKUX 0OBEKTOB ABJISETCS CrielMUUecKum Bo30yanuTeNeM
3a0oneBanus uenopeka. Hazosure 910 3a00neBaHre M yKaXuTe i€, Kak MPaBUiIo, BCTPEYAETCS 3TO
3aboneBanne. HazoBute crnocob 3apaxkeHus 3THM 3a001€BaHUEM.

3a00/1eBaHuUs U
crnoco0 3apakeHus
3TUM
3a00JieBaHUEM

3 cneuuduuecKui ~ — c 1 Gann
BO30Yy AUTENDb | Vl - ./U/‘MR//{LU/{.% L ”@ﬂ%&c; .
3a00sieBaHus //
yesioBeka ‘
Ha3BaHHUe

Dadenelaree - /Qd,(g/wj?_ ﬁ%‘g&éﬁﬁ | Gann
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Bbi MPOBONTE MCCIIENIOBAHME HA BUPTYAIbHON MOJIENH YEJOBEYECKOTO OpraHu3ma. XapakTepucTHKa
MO/IE/IM - TPeThs rpynna kpoBH (B) 1 monoxkuTenbHbIi pesyc pakrop.

1. Ha3oBuTe KJI€TKY, B KOTOPOM J0JKHBI PAcronaratbes O€/KH, ONpeesioLue TPEThIO rpyniy KpOBH,
W, HAMMLLINTE, M0/ KAKUM HOMEPOM OHa MPECTaB/IeHA Ha HILTIOCTPALMK?

1 HazoBuTe KIETKY KJIETKH KpOBH,

KpoBU?

KOTOPOM  JIOJDKHBI  pacrosiarathes
OenKu, onpeieNstole TPETbIO rPyImy

B

pugoses | £

1 Gann

npeacTaB/ieHa Ha WITTHOCTpaluH

Hanuuure, noj KakMM HOMEpPOM OHa 8

1 Gasut

y

2. Hanuiuure Bce BO3MOMKHBIE FEHOTHIBbI MOJENM C TpeTbeil rpynnok kposu (B) 1 mosiokuTelbHbIM

pe3yc ¢akropom?

2 1.(510 Rthh-
T®I® R Rh”
7577 Rh* R
\;Vb Ib ‘ght Rh‘f

2 bayuta

e

3. ['1e B KJIETKe pacrosiaralorcs Geku, OnpeessiouHe TPETIO Py KpoBr?

3 % 1 Gann
’ ,..Wg/dw JAe sVt 7
4. e B KJIETKE pacrnosiaratorcs GesIKu, Onpe/essiolie MoJoKUTeIbHbIN pe3yc (baxrop?
4 1 Gann

WAerviu

P

5. CKOJIBKO W Kakue OeKH, ONpe/Ie/IStoLye rpyImy KpOBH U pe3yc (GakTop MOXKHO ONpPEIE/IUTD y

JAHHOI'O MOAEJ/IbHOI'O opraHu3ma?

? g Aatuten b u  Pegge gpaniop 52/09/:, 26ga

6. OnpenesuTe, KPOBb KaKMX IPYIII U C KAKHM pe3yc (pakTopom, MOZKHO MEPEIHBATH 1aHHOMY

MOJCJIbHOMY MAaLUHUECHTY.

6

Slonno iza/w/w%ano: TR Lyro <p. ot Ry
Rht 7 Qh- . g_w zﬁ- WC/

Koty Rh- 9{

2 Gayta
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Manwmenrka K., 38 ner, oGparunack B sxeHcKyto KOHCYJIbTALIMIO € jKanobamMu Ha HapylleH’e
MEHCTPYaIbHOrO LIMKJIa, HEBO3MOXKHOCTh 3a0€peMEHEeTh Ha MPOTIKEHUH 5-TH JieT.

1

H3meHenns konuuectra
KaKoro BUTaMHHA MOYKET
NPUBECTH K JaHHbIM
cumnrTomam?

//j(/[@i,aam K

1 Oann

buoxumuueckuii ananuz
OIPEIEIIUT, YTO KOJIMYECTBO
BUTaMHHA N0 CPaBHEHUIO ¢
HOPMOH. ..

Jlns nonHoueHHoro
BCACbIBAHUS 3TOr0 BUTAMUHA
HYKEH JIK JKUPOCOepIKALLMI
KOMITOHEHT?

noyemy?

1 Gann

["ne npoucxoaur BcacbiBaHHe
310ro ButamuHa B JKKT?

@ Kl eo e

Y,
((;

2. OxapakTepus3yiiTe MonoByko cucTeMy

naueHTku K.

2

["'ne npoucxoaut o6pazosanue 1 6ann
YKEHCKOM MOJIOBOM KJIETKH?

Yro Takoe oByasiLma? 1 Gann
I'ne npoucxoaur 1 G6ann

UMNaaHTauus?

I"1e npoucxonur
OMJI010TBOpeHuE?

13 Adgeretre—

7

['1e B skeHCKOM MonoBoii
CHCTEME MPOUCXOIUT MPOLIECC
Apo0eHus 10 8-mu
Oaactomepos?

1 Gann
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HoGenesckas npemust B obnactu meauumnbt 1 Gpusuonorud B 2021 roay Gbina BpyueHa [Buny
Mokynuycy u  Apaemy [latanyTsHy 3a OTKpbITHE PeLEeNTOpOB, 00ECNEUMBAIOLIMX BOCIPUATHE
TCMMEPATYPHBIX W MEXaHWUYECKUX CTUMYJI0B. [lomcku peuentopa BeaMCh MPU MOMOLIM BelllECTBa-
aronucTa. JlaHHOe BELLECTBO pearupyer ¢ PeLenTopoM, YTO MPUBOANT K M3MEHEHHIO JIeKTPHUECKOrO
noTeHuuana memOpaHbl KieTkW. Jlanee HEpBHbIC WMIYIbChl HAMPABSAIOTCS Yepe3 CIMHHOW MO3r
B FOJIOBHOM MO3I — /1€ (POPMHPYIOTCS YoKe OCO3HAHHbIE OLILYLUIEHHS.

B 2002 ropy Gbuin onmyGaukoBaHbl cTaThs OT KomaHabl JlpBuaa Jlkynumyca u craths Apaema
[aranyrsana rae coobiwanock 06 oTkpbiTHu petentopa TRPMS, uyBCTBUTENBHOTO K MEHTONY H K HU3KHM
Temneparypam (Huxe 25°C).

[IpescraBbTe, 4TO BbI - COTPYAHWK OAHOW W3 naGopatopuii, B KOTOpOif MPOBOJAMIINCE /1aHHbIE
uccneiopanms. B Bawem pacrnopsikeHHM MMEIOTCS pacTeHHMs: CBEKIA OropojaHas, MOPKOBb MOCEBHAS,
MATa MepeyHas, nepel KpacHbld, YKPOn OropoJaHbli, TOMAT, YECHOK, JIYK Penyarbii, JaHablll MaHCKHii,
crniapska JiekapCTBeHHasl.

PaccmoTtpuTe cxeMy dKCrnepuMeHTa W BbINIOJHHUTE 3a1aHUS.

1. Onpepenute pactenne G, U3 KOTOPOTO BbIJAEIHIIM KAllCAULIMH, B3aMMOJIEHCTBYIOLIMI C PELenTOPOM
TRPMS.

Ul Mare  epeavas o

-~ T
2. K kaKo# rpynmne opraHHYecKHX coeiHeHuii oTHocuTes peuentop TRPV 1, pearupyroiumii Ha Temno?

3. Kakyro crpykrypy u rae B kietke popmupyer TRPV 1?2 )
3

= 2 Ganna
Y el Htina , Poriapss Sensd i
4. B Kakux CTpyKTypax mMo3ra (POPMHPYIOTCS M aHAJIM3MPYIOTCS OLLYLIEHHS, CBA3aHHbIE ¢ XHMHYECKUM

CTUMYJIOM (KarcauiMHOM) U MOBBIILIEHHOH TeMMepaTypoi 1 B KaKWX 30Hax?
4

/6 %/Cbmk/ Y1) (,,; N rerty Aw . 2 6aa
[0/%& Oaptobrobaty ?g;%e %5k J // |

S. Kakoii spext MOkHO okMaaTh npu BO3AEHCTBUM aHTaroHucTa peuentopa TRPMS8?

O S /%/ww;’ 2 /«é/fz/w&po,_

1 6ann

'®)

6. Jlns knetok pactenns G xapakTepHa pasinyHas IOMAHOCTb. JlonmycTum, 4o 3urora pactenus G
umesna 68 xpomocom. OnpenenuTe KOJTHYECTBO XPOMOCOM B IPYTHX KiieTkax pactenus G

6 | xieTka nepvLHMKIA é ? 1 Gann

7
KJIETKH 3HA0Cnepma ZO Z 1 6a/m1

criepmMui 3 (,{ IG/QH
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VY HoBOpokAEHHOrO @. 0OHApYKEHO MPaBOCTOPOHHEE PACMOIOKEHHE CepALa.

7

1. Cxonbko Kamep cepALa, U, Kakoe KOJIMUeCTBO COCY/10B, OTXOASLIMX OT cep/la y HoBopoxaeHHoro @.?

2

1 Kamep cepaua q 1 Gann ,7/
KonuuecTBo cocyao, 72 1 Gann ,/
OTXOJALIMX OT Cep/La
2. Ha3oBuTe cOCy/ibl, OTXO/AIIME OT CepLa HOBOPOXKAEHHOTo ®.?
2 Ganna

N erocereas //f%ﬁf
éfféw (52(9/27/0(

3. M3 kakoro 3apo/blleBOro JucTka o0pasyroTes ceple U OTXOASIIUE OT HEro CoCy/1bl?

Pé'/w)

3 M3 kakoro 3apo/biiLeBOro Q 1 G6ann
nucTKa obpasyertcs cepaue? )
pasy p }(30 g?q/,cw/ 9,
W13 kakoro 3apoabiiieBoro 1 Gann
JIMCTKa 00pa3yrtoTcsi cocy/ibl? é’ U&g&W {/“)
v
4. Kak aneMeHTbI ckenera 3aliMuiaoT cepaue?
4 3
Oamna

getra m@/&/wcmwc_

5. Kak Ha3biBaeTcs 5MOpHOHAIbHAS MEPeCcTPOika M3MEHSIOLIAs MECTO MOJIOKeHHs opraHa?

5

1 Oayn




