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Bbi nproGpenn 100 monoBospensix camok Haduuit - Daphnia pulex u nnannpyere ux Pa3MHOXAThL B
CTAOMITBHBIX GIArONMPUATHBIX YCIOBHAX. M3BecTHo, w€To MEPHON  HeOBXOTMMBIiA NS pasBUTHA sina
Daphnia pulex cocrasnser 4 nus, depe3 10 xHel HOBBIE 0COGWM MOCTHrAOT MONOBOM 3penoct. Kaxnas
0CO0b MOXET OJHOBPEMEHHO OTKIaNbIBaTh 80 stvimy. CaMKH Hoce OTKJTAJIKH UL IIOrubaroT.

1. Hasoure Tun passurus Daphnia pulex.

1

| : Mol CToges | ()

2. HazoBurte cpeny, HEOOXONNUMYIO [UIsl Pa3BUTHS STHLL.

,6 o 1 Bamn
Oﬂ%&d ,f
3. Tepeuncrmre Bee cTanmy passuTHS Daphnia pulex, Hauwnas ¢ sifua.

3

1 Gann

OUYD, Wit Ttikice, £ ypoceions oeoby p

4. PaccumTaiiTe KONMYECTBO MONOBO3PEITBIX Daphnia pulex, kotopoe 6yaer B Bamem pacropsikeHUH Yepes
10 xHed mocne NOKYNKM KMBOTHBIX. [TorpewnocTsio Ha ruGens XMBOTHBIX B mpouecce Pa3BUTUS

npeHedpeys.

4 5 Ganos
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X000 4

S. Paccuuraiite, xakoe KOMMYeCTBO AHTEHHYJ IUTA HCCrieNloBanuA OyIeT B BameM PacTiopsKeHNH, eClTi Bbl
ux nomyyuns ot 100 mosoBo3pesnsix ocobei Daphnia pulex. [Torpemsoctsio Ha TIOTEPU TTPH BHITIOJIHEHUN

JTana npesedpeys.
5 2 bana
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Bbl nnaHupyeTe 3KCHepUMEHT.

L. Onpenennre, CKOMBKO KIETOK MANSPHMHOrO IIa3Momns OydeT OGHapykeHO B TUIa3Me KpPOBH
NIPOMEKYTOTHOTO XO34KHa MOCTIE IBYX NENeHNH, eClli ONHOBPEMEHHO NopaxeHs! 100 KIeTOk KpoBH U
M3BECTHO, YTO | SApO MapasuTa B pe3ynbTaTe JeneHus obpasyer 24 supa. MssecTHo, 4To 3% KieTOK
N0CJIe JIETIEHUs NPEBPAlaloTCs B MUKPO W MAakKporaMeTOUWTHI. IlepeHocuuK B Mepron AeneHuil He
TNIATaeTCA KPOBBIO. [Teproz KH3HY MHKPO M MAKPOraMeTOLIHTOB ATHHHEE IEPHOMIA IBYX JeTIeHHil.

1 , ) 5 bannoB
55943y /j/
2. Kakue CTPYyKTyphl MO3BOJISIOT ohpe,uenm'b MaIApUMHOMY TUIa3MOIMIO KIIETKY, B KOTOpPYIO
HeOoOX0aMMO MPOHUKHYTE?
2 oKt U St (énz L uopue Egif | 102
\ i )}
PULLL ) et Wl U ‘ Paiidprt Mg S/
Wilddldporet A pUipog aie '
3. HazoBure cpey 06GUTaHUS MATAPUITHOTO MTA3MOIHS.
3 1 6ann
0{(7@0@%’5””%%&& //
4. HazoBuTe crioco6 repegauu MajispHifHOTO TIa3MOIHS OT OXHOTO OpraHu3Ma K Ipyromy.

4 QUUAMIUTO UDLO X DAd AR K DILD FVOUZLd-HEWA | Gann
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5. Tlpu MOAENHPOBaHUH YCIOBHI PAa3BHTHS MaJISpUAHOTO TIa3MOIHs KaKyl KOHLEHTPALWIO Colei
NaCl Brl Gyzere UCTTONB30BATE M MTOYEMY?
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6. Y ManspuifHOro MnasMOIus MIM30TOHUS, B OT/IMYKME OT KOMYJSIMM NPOTEKAeT MpH Gollee HU3KOM
TeMIlepaType 1 nouemy?

6
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Bonopocnn  mcnonesytor s wsroroenenus 3aMEHHUTENEH KDOBH, TMONYYeHHs IIpenapaTos,
NpCLIOTBPAlIAIOMNX  CBEPTHIBAHWE  KPOBH U [IPEIapaToB,  CHOCOOCTBYIOUIMX  BBIBENEHHIO
PalNOaKTUBHBIX BELIECTB M3 OPTaHy3Ma.

Jis TouCcKka NaHHBIX 1S pa3paGoTKH HOBBIX TIpENapaToB U3 BOXOPOCIEH BBI HCCIIEAYETE YNOTPHKC
(Ulothrix).

1. VkaxuTe kakoro uBeTa M Kakue NHIMEHTLI MOXHO OOHAapyXHTb B KJIeTKaX yNOTpHKca
(Ulothrix). Vkaxure ocoSeHHOCTH CTPOCHHS  CTPYKTYPbI B KOTOpOW pacronararorcs
[TUTMEHTEL

Dl et yber - X OPOPUAL ol
7,8

2. Kakyro GyHKIHIO BHINONHIIOT YKa3aHHbIC BAMM ITATMEHTHI B KJIETKaX YJIOTPHKCA (Ulothrix)?

2 qwr@%wf } 0P CTOCLUITL 4k ! Garn

7

3. B kaxoM cryyae ynorpukc Gyzer CHHTE3UPOBATh MOJIE3HBIX JUISl YEJIOBEKA BELLECTB O0Jblue?
Ha neGonbuoit ry6une wim na 6ombwoi ry6une? OTBer noscHure.

oM Lbetowint UduRe, T e Gudl

k,( 2 bamna

f\/}w%&ﬁz} opordLiT R DB gL | /
CRL

4. Kakoe nokonenue ynorpukca CHHTE3HpYET NOJNe3Hble AT uenoBeka BeliecTBa? OTeer
TIOSICHHTE.

A _rg o 225G [0 ]
4 A4 D 'W'/‘g,d o (%W@*&EZM 2 Ganna
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b CPOTOLTL g B el 81 gypnpopiig 7
5. Paccunraiire komuuecTBo xryTikos(y 100 ramer YIIOTpHUKCa. J
> | Tes 200 - SET
6. Tlowemy ynorpukc oTHOCHTCS K MOpcKoMy ¢urobenTocy? Kakoi HaGop XpOMOCOM cofiepxat
KJIETKH CJIOEBHINA YNOTpHKCa?

¢ [Moru  cuotlbam s Ut T ACKETD § [ 26am
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1 ; e 3 26
’ louskoroty  wicykis tey e

2. TlpoaHanusupyitre NpEACTaBICHHbINH B 3anaHuy HIUTIOCTPALMIO, YK&XUTE THII KPOBEHOCHOMH
CHCTEMDbI y TIPE/ICTABICHHOTO UBOTHOTQ:

2 2 banna
L Dovidi Ky Touk /(7

3 [poananusupyiire TIPEICTABNEHHbIN B 33aqaHuK HIUTOCTPALMIO, YKaXHTe, KaKoro 1BeTa Gyner
FeMOMM(a/kpoBE y npecTasieroro ’KUBOTHOTO [IPH «KPOBOTCYEHUMY)*

2 6anna
[0 uy o

4. Tpoananusupyitre NIPCACTaBIeHHbIl B 3amanuy WIUTIOCTPALMIO, M Ha30BHTE [HIMEHTHI
OTPEACITOLIHE UBET KPOBH/TeMONTHMI Y HIpencTasnex

HOI'0 XXUBOTHOTO:
4

[ewo yaaumeg

ey ———— N RS
S.  Vkaxknre Xummeckuit SJIEMEHT, T03BOSIOMIKIA THTMEHTY KPOBH/TeMONHM®MEI TIpeacTaBIeHHOM
Ha WILTFOCTPaIMH KUBOTHOTO, IEPeHOCHTD KHCIIOpOI.

2 bana
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1 2

3

4

L. Tlpoanamisupyiite mpexcrasnenHbii B 3aJlaHH|  BhIIE
THCTONIOrYeCKHe Npenaparsl HIke. YKaxuTe HOMEp MHKpO
COOTBETCTBOBATE MONEPETHOMY Cpe3y KHBOTHOIO MO HOMEpOM 2.

dorokomnax u  paccmorpuTe
dororpadun, koropas Morna 61

)j

e

2. Tlepeducimute, B KakWX OTHENaX JBIXATONEHOMN c

MCTEMbBI MOXKHO
MOJIOBO3peITyIo 0COOb KUBOTHOrO OA HOMepOM 1(THTHYHbIH Clly4ait pazBUTHS).

5 6aoB

e,

e

OOHAapyXWTh JTUYHHKY W

Pl TPovxest

OTHOCs1LeeCss Ok OBPEMCHHO K

2 6anna
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4. Paccunraiite komiuectso Monekyn JIHK B knerke xuBOTHOrO nop HOMEpoM
. @3&1 U aHaa3sbl MATO3a, €CIM M3BECTHO, YTO KapHOTHUIT XXMBOTHOI'O paBeH 6 XpoMOocoMam.

4 B nepuon
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Bupyc TabauHO# MO3anKH
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MastsipuitHblii 11a3MORHH
(Plasmodium vivax)

KumeuHas najiodka
(Escherichia coli)

A

M

K

Tepex Bamu poTokotak ¢ MOAETEHBIMH 00BEKTaMHu.

1. B Bamem pacriopsskeHHH (IIyOpecleHTHBIE KPaCUTeH crieM@UYECcKH OKPAIIMBAOIIIE PA3IIMIHEIE
CTpyKTYpbl. OIMH U3 HUX OKPAUIMBAET AP0, apyrott pu6ocoMBl, TPETHH MYPEHH. Jna kakux
GHONOrHYECKIX 00BEKTOB W3 NPEICTABIEHHBIX Ha (HOTOKOIIIaxe Bbl CMOKETE HCIIONE30BATE KaX(Abli 13
3THX Kpacuteneli? B orBete ykaxuTe GYKBbI, KOTOPBIMH 0003HaueHBl 3T 00BEKTH Ha (OTOKOILTAKE.

1

Kpacurens s sapa

M

4 fanna

Kpacutens s pubocom

Kpacutens 1 MypenHa

M)K
K

/

2. YKaxuTe, U KaKOr0 MOJETBHOTO 00beKTa ONTUMATBbHBIM 1apaMeTPOM MOJIEIH OpraiisMa X03i1Ha
Gynet Temmeparypa okono 36 rpaxycos. B oTsere ykaxure 6yKBY/BI, KOTOPOW/BIMH 0003HAYEHBI TH
MOJIe/TbHBIE KUBOTHBIE Ha (POTOKOJITaXe W OOBICHNUTE, YeM 0byClIoBlIeHa Takas TeMIIepaTypa.
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3. Kaxoit 13 nepeducieHHbIX OHOTOrHYECKIX 00BEKTOB SBIACTCA crienuUIeckiM Bo30yIuTeNeM
3a6oeBaHNs Yenoseka. HazoBute 3To 3a60eBaHAe U YKaXHUTE T1Ie, Kak MPaBuIIo, BCTPEHAETCA 3TO
saGoreranue. HazosuTe criocob 3apakeHus 3THM 3a00NeBaHUEM.

3

3a00JIeBaHMA U
Crocob 3apaxeHus
ITHM
3ab0eBaHuEM
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1 2 3 4

Bel TPOBOAUTE HCCIeI0OBaHUE HA Bup'ryanbnoﬁ MOJIENTA YeJIOBEYECKOro OpraHusma. Xapak’repncrm(a
MOZIEJH - TPEeThA IpyIIia KpoBH (B) i MONOKUTENBHbIH pe3yc $HakTop.

1. HazoBuTe KIETKY, B KOTOPOH JIOJDKHBI PACTIONAraThes OEJKH, ONpeeNoue TPETBIO IPYIITy KpOBH,
W, HATMIIMTE, T10JL KAKMM HOMEPOM OHa Mpe/CTaBlIeHa Ha HILTIOCTpauun?

1

HasoBure KJI€TKY KJIETKM KpOBH, B

KOTOpPOW  JODKHBL  Pacrojiararbes AL . P

OelKH, ONpeIeTsIFoIe TPEThIO MPYTITY ') F Wr(? 0 \’(j L
2

KpOBH?

1 Gamn

{

Harmmmure, nox KakuM HOMEPOM OHa
NpeIcTaBiieHa Ha WILIIOCTpalliu b

163;}

2. Hamumure

pe3yc dakropom?

BCE BO3MOXKHBIE IEHOTHITbI MOJEIM C TPeThel IpyMIoit kpoBH (B) ¥ MONIOXUTEIbHBIM

2

Yuobts , 0 e

2 6anna

0

3. ['1e B KJIeTKe pacionararTcs OeNkH, OIpeAesSIOLIe TPEThIO IPYIITY KPOBH?

6. Onpenenu
MOZENBHOMY

3 e § 8 @ I8 ~ 5 4 P I R W -~ 163—“.“
MA  MLeY Lot UL Clod uu,ux/u"f AL /
4. Tne B KiIeTKe pacrionaraioTesi Gelki, OTpeIensrouune NoJOKNTETbHBIA pesyc tbaxtop?
4 . N o U BB} s o f 1 6ann
Moe L) LA AR L8 LA oL /
5. CKOJBKO M Kakue GeNKH, ONpee/IsIoIie IPYIITy KPOBH B Pe3yC GakTop MOXKHO ONPENETUTD Y
JAHHOTO MOIENIBHOrO OpraHu3Ma?
ST iewicec s 4 - owdlie B it
2 - Ohp-wjud PR epubtp | ol
Te, KPOBb KAKHX IPyIl i C KakiM pe3yc GakTOpOM, MOKHO NIEPEIHBATE JAHHOMY
MalHeHTy.
CTnlplee U IMABIO  MOUDIMUILLE KIS 4 | 208
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TTaunenTka K., 38 net, 06paTHIACh B KEHCKYIO KOHCYNBTALMIO C Xalo0aMy Ha HapylIeHHe
MEHCTPYaTLHOTO LIMKJIA, HEBO3MOXHOCTB 3a0epeMEHETh Ha NPOTHKEHUH 5-TH ner.

1

M3MeHeHUs KoJudecTBa 1 Gann
”
KaKoro BUTAMHHA MOXET 415 p
oulouay A
MPUBECTH K JaHHBIM Y,
cuMnTomMam? .
BuoxuMudeckuii aHaIn3 1 Gann

OIPEIEIINT, YTO KOJIMYECTBO
BUTaMHHA 10 CPABHEHMUIO C
HOPMOHA...

Jp  CruweD

JList MOTHOLIEHHOTO 1 6ann
BCACBHIBAHWS 3TOr0 BUTAMHHA 7
HyXEH JIi XHPOCOIEPKaIUH }/U/J Wi’\ l
KOMITOHEHT? ;
noyemy? . /) . 1 6an
hureie ¢ bepueiborico
fzw;b mw( LioieT L Uge- /
V%M UpAULLXDJUTE
edcuocéw k«wcmwww
Ttk WA UIGMTow TpLUitep
/Iwo%u& g mu,am w{a M,cw,x phidh (L4
I"ie MpOWCXOANT BCackiBaHHE 1 Gann

storo Butamusa B JKKT?

é’ WHipL MMWLW

2. OxapaxkTepusyiTe MOI0BYHO CHCTEMY

nanuenTky K.

2 | T'ne mpoucxonut obpa3oBaHue . o 1 6am
KEHCKOH T10J10BO# KyeTKH? g S WAL Y //R
Yro Takoe OBYNALMA? l/l’P W fe ~ m 6‘ M{"fl (%ﬁ,u 1 Gamn

JUYULLIA WY T PRI //
BP0LLLLUALR
I'e mpoucXonuT j ‘ 1 Gann
AMILTaHTALHSA? @—v&%‘fé@
MR CRLUe vl Tt /
I'te mpoucxoauT ey 1 6ann
OTLTOOTBOPEHUE? 6 %béwiiﬂl %1 TT ‘7]& -
LD Ul
I'e B )KeHCKOH MOJIOBOM 1 6ann
CHCTEME TIPOUCXOIHT Tpoecc b oo Lo k‘ ﬂ W(
npobnenus no 8-Mu [ ?Cux,w V\,{,(,(,C‘Wq) /
Gnacromepos?
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HobeneBckas npeMust B 00nacT¥ MEANIMHBL 1 ¢uzuonorun B 2021 romy 6bla BpyueHa JIaBuay
Jlxymaycy w Apnemy IlaramyTsHy 3a OTKpBITHE ~DELENTOpOB, O00eCTeUNBAIOIMX BOCTIPHATIIE
TEMIEPATYPHbIX M MEXaHMYECKHX CTHMYTIOB. [ToWcKH pelenTopa BEeIMCh NPy MOMOWM BELISCTBA-
aronncra. JIdHHOE BEWIECTBO Peardpyer ¢ peLenTopoM, HTo [IPUBOIAT K W3MEHEHHIO 3JIEKTPUIECKOro
noTentmana meMOparsl kieTkn. Jlaee HepBHblE MMITYIIGCHI HAIMPARIAOTCA Yepe3 CIIWHHOW MO3T
B FOIOBHOM MO3T — TJie HOPMUPYIOTCS YXKe OCOSHAHHBIC OLLYIIEHHMS.

B 2002 roxy Gbimu omyGIMKOBaHE CTaThs OT KOMaHIBI Jleeuga Jlxynuyca W CTaTbs Aprema
[TaramyTsHa rae cooduanoch 06 OTKpBITHH perernTopa TRPMS, 4yBCTBHTENBHOIO K MEHTONY ¥ K HUA3KHM
Temmeparypam (Humke 25°C).

[peacrasbTe, 9TO BbI - COTPYAHHK onHol W3 NaGopaTopHi, B KOTOPOH MPOBONMINMCE HAHHBIC
HccrieIoBaHMs. B BalleM PACTIOPAKEHWH HMEIOTCS PaCTCHHS: CBEKNA OrOpPOIHAA, MOPKOBb TOCEBHA,
MsTa TiepeuHas, nepeu KpacHbli, yKporn OrOpOAHBIH, TOMAT, YECHOK, JIyK peryarelid, JaHabII Maiickui,
criapa JieKapCTBEHHA.

PaccMOTpHTE CXeMY SKCTIEPHMEHTa W BBITIONHUTC 3a/1aHuA.

1. Onpenemure pacterne G, W3 KOTOPOTO BBIAEIIAIH KArCAUTIH, B3aMMOJIEHCTBYFOIIHH C PELETTTOPOM
TRPMS.

T T AADUHERS o

2. K xaxo¥t rpynrne opramrqecxfdx coennHenmii orHocuTes peuernrop TRPVI, pearupyroulni ra Tenno?

2 T fauieu , \“?”TJ

3. Kakyro CTPyKTypy ¥ Il B KJIETKE dopmupyer TRPV1?

3 ety Koo MR WAWCI“'W’M%’éwsw 2o6éma
e

4. B KakuX CTPYKTypax Mo3ra (popMupyTCs U aHATM3UPYIOTCS OUIYIIEHHs, CBA3AHHBIE C XHMAYECKIM
CTHMYTIOM (KaricaniimHoM) H MOBBIMEHHOI TEMIIeparypoi ¥ B KakKUX 30Hax?
3 ; 2 Gajuta

b o T o i O

5. Kakoif 3¢eKT MOKHO OKUAATh TPH BO3ICHCTBUN aHTArOHWUCTA PELUCTITOpa TRPMS?

3 ”ng(écr@@wom v BeCEALAl TUHA LU
o VI K- Bt GO uX L £ WL )|

h)
6. Jlis kieTok pacteHns G XapakTepHa phdnhunas miouHOCTS. JIOMYCTUM, qto 3uroTa pactenus G
uMena 68 xpoMocoM. OTpeeuTe KOMMYecTBO XpOMOCOM B ApyrEx knetkax pactetus G

T

6 | xyerka rnepuuuKIa ég 1 Bann
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V HosopoxaeHHOTo ®. 00HApYXEHO NpaBOCTOPOHHEE PACTIONOKCHHC cepaua.

-

1. CKkomnbKO Kamep Cep/La, , Kakoe KOIMUECTBO COCYA0B, OTXOMAMIMX OT cepaua y HOBOPOXNICHHOTO .7

‘ 1 | Kamep cepaua \ H \ | Gamn A

Konu4ecTBO COCYNOB, tr /5 1 6ani .,

OTXOASIIHX OT cepaua
2. HazoBwTe cOCY/bl, OTXOASILHE OT cepiLa HOBOPOXIAEHHOTO .27
2 P }o i T 206
MAKHIL B U 0@9?/@« o

7

3. M3 KaKoro 3apo/IblIIeBOro JIUCTKa 06pa3yroTcs Cepaue u OTXOLSAIINE OT HEro CoCybl?
3 W3 KaKoro 3apoibILEBOT0 ) o
nucTka oGpasyercs cepae? LU.,E ’5@ %Lf\ JLCA
3 KaKoro 3apO/IBILIEBOr0 '
, ne o
JMCTKa 0BpasyioTcst COCyIbi? \/’C{LSO %(/(’) Lk

4. Kak 3MeMeHTbI CKeNeTa 3allniaoT cepaue?

H/'C %ma “('9?7!‘0 M @g)izg Y Lﬂ(,J(, ‘v((,w{

I

5. Kak Ha3b/BaeTcs SMOproHaNBHAA TepecTpolika U3MEHAFOMAs MECTO TIONIOXKeHHs opraHa’?

r 1 Gasut
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