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Bei nproGpeau 100 mosoBo3pesbiX CaMok Jladbuuii - Daphnia pulex v nnanupyere MX pasMHOXaTh B
CTaOWIbHBIX OJaronpuATHbIX ycaoBHAX. M3BECTHO, HTO TMEPHOA HeOOXOAMMBIH /1 pa3BUTHA Alua
Daphnia pulex coctaBnseT 4 aAHs, yepe3 10 nHeil HOBble OCOOM JOCTUTAIOT MOJIOBOM 3pEIOCTH. Kaxnas
0coBb MOYKET OJHOBPEMEHHO oTK1abiBaTh 80 suil. CaMkH Moc/e OTKIAIKH ANLL norudatoT.

1. Hasosure Tun pazsutus Daphnia pulex.

1 1 6ann
e A

2. HazoBure cpeiy, HEOOXOAUMYHO [UTS Pa3BUTHS SHLL.

» 7

3. Tlepeuncaute Bee cTaauu passutus Daphnia pulex, HauKMHas ¢ AALA.

3 1 Gann
W"W Wwﬂé}/wwm A

4. PaccunTaiiTe KOJMUECTBO M010BO3pebix Daphnia pulex, koTopoe OyaeT B BalleM pacropsiKeHNH Yepe3
10 aHeil mocsie MOKYNKM KMBOTHbIX. [lorpeiHocTsio Ha rubenib KUBOTHBIX B MpOLIECCe Pa3sBUTHs

npexneOpeyb.
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5. PaccuuTaiiTe, KaKoe KOJMYECTBO aHTEHHYJ U1 UCC/IC0BAHH GyaeT B BalleM PacriopsuKeHWH, €CIIH Bbl
ux noayuuau ot 100 nosoBo3pesbix ocobeii Daphnia pulex. [TorpeiHOCTbIO Ha NOTEPH MPH BBINOTHCHHN

yrana npeHedpeyb.

5 2 danna
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Bbl nianupyere 3KCNepUMEHT.

1. Onpenenute, CKOJbKO KIETOK MAISPHIHOrO mnasmonus Oyaer oOHAapyKeHO B Tia3sMe KpOBH
NPOMEIKYTOUHOTO XO35IMHA N0CIE ABYX JC/ICHHUH, €ClH O/IHOBPeMeHHO nopaskersl 100 kieTok kposu 1
W3BECTHO, uTO | sAPO mapasuTa B pe3y/bTare AejieHus oOpasyeT 24 sapa. M3sectHo, 4ro 3% KiieTok
nocsie JeieHus MPeBpallaloTcs B MHKPO W MaKporameTouuThl. [lepeHOCUHK B MepUoi Je/ieHHH He
nuTaeTes KpoBbio. [Tepuost JKU3HM MHKPO U MAKPOTaMETOLIMTOB JUTHHHEE NePHO/A ABYX ICICHHH.

OWW /WWWV b wontbene w 227 ﬁw/diﬁéj)

1 5 6annos
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2. Kakue CTPYKTypbl [MO3BOJSIOT ONPEAECANTb MalsSpUAHOMY T1a3MOJMIO  KJIETKY, B KOTOPYIO
HEeOOXOAMMO MPOHUKHYTb?
2 . 1 Gann
ABQuib s FOMMMLAC
C’)
3. HasoBuTte cpey 0OMTaHUs MAJIAPUMHOIO M71a3MOAHMS.
3 1 Gann

4. HazoBute cnoco® nepeaayu MajisipuiiHOro Mjia3Moius OT OTHOTO OPraHu3Ma K Apyromy.

L QSO KOG 10 K 4pRAY, &
M%%&M/o Imaabosm MMWW

1 6ann

5. Tlpy MOJEIMPOBAaHHK YCIIOBUH Pa3BMTHS MaJSPUHHOrO MJIa3MOJMA KaKyro KOHLCHTpALMIo cojiei
NaCl Bbl OyaeTe UCIoNB30BaTh U novemy?
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1 6ann

6. Y MajsgpuiHOro 1iia3mMoaus LIM30TOHMSA, B OTJIMYHE OT KOMYJ/IAUMH MPOTEKAET MpH Oonee HU3KOM
TemrepaType 1 nouemy?

6
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BO}IOpOCﬂI/l UCMNOJIB3YIKOT  [JI1 HU3IOTOBJICHHA 3aMEHUTEJICH KpOBH, TMOJYHYEHHSA TMpernapaTros,
NpeaAOTBpalllaroLIuX CBEPTbIBAHHE KpPOBH H npenaparos, CHOCO6CTB}/IOLL[HX BbIBCACHUIO
PaAHOAKTUBHbLIX BEUIECTB U3 OpraHuima.

Jlna noucka naHHbIX 1715 pa3pabOTKKM HOBBIX MPernapaTroB W3 BOAOPOCICH Bbl MCCIEAyeTe YIOTPUKC
(Ulothrix).

.

1. VYkaxuTe Kakoro LBeTa M Kakue MUIMEHTbl MOXKHO OOHapyKMTb B KJETKaxX YJOTpHKCa
(Ulothrix). VYkaxuTe OCODEHHOCTb CTPOEHHMS CTPYKTYpbl B KOTOPOH pacroyiaratorcs
MUTMEHTHI.

1 /MMJWXWW% %ﬂtﬂ'{: », 26/a;ma

2. Kakyto (yHKLHIO BBIMOJMHSAIOT yKa3aHHbIe BaMH MUIMEHTbI B KiaeTkax ynorpukca (Ulothrix)?
2

1 6ann
@W A

3. B kakom ciyyae yJoTpuUKC Oy/leT CUHTE3MpOBaTh MOJE3HBIX /18 YeloBeKa BellecT Oosblue?
Ha neGonbuioi rnybuHe unu Ha Gonbluoii rayouHe? OTBET MOsICHUTE.

2 banna

> Mo Mihugy 7j¢ nakobod gro Py |

4. Kakoe mnokoJjieHHe YJIOTpPUKCA CHHTE3WpYyeT TMoJie3Hble Ui uesioBeka BewectBa? OTseT
MOSICHUTE.
4 2 bamna

C»

5. Paccuuraiite kosimuecTBO KryTukoB y 100 ramer yaoTpukca.
5

1 Gan
100 1=400 ]
6. Ilouemy ynorpukc oTHOCHTCS K MOpckoMmy ¢utobeHTocy? Kakoit HaGop XpoMmocom coaepikar
KJIETKH CJIOEBHILA yJIOTpUKca?

6 2 bayuia
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1. TlpoaHanu3upyiiTe MPEACTABIEHHYIO B 3a/laHMi WIIOCTPALMIO, M YK2KHUTE K KakOMy Kijaccy
nanaﬂnemuT l'lpellCTaBJ'IeHHoe Ha HEM >KUBOTHOEC.
1 2 banna
louoboroue
9
|
2. [llpoaHanu3upyiiTe NPeACTaBICHHbIM B 33JaHUK WIUTIOCTPALMIO, YKKHUTE THII KPOBEHOCHOM
CUCTEMBbI y HpeﬂCTaBJ'leHHOFO JKUBOTHOI'O:
: wolobouonux St benpr, | > O
Hopmymanl (100 ) bux wiouiioenob KC K
U 7 i
Wmoﬂ) Q
3. [TlpoaHanu3upyiiTe npeacTaBieHHbIA B 3a/aHUK MIUIIOCTPALIMIO, YKKHTE, KAKoro LBETa Oyner
remoauMda/KpoBb y NPEACTABIEHHOIO )KHBOTHOTO MPH «KPOBOTEUEHHU):
3 2 banna
Chunno (voiyd0bameno)
/4
4. Tlpoananusupyiite MpPEeICTaBICHHbIH B 3aJaHWM WUIOCTPALIMIO, W HA30BMTE MUIMCHTBI,
onpeuenmomne LIBET KpOBl/I/FeMOﬂHMQ)bI y l'[pellCTaBIleHHOFO JKUBOTHOI'O:
4 yA 2 banna
5. YKaKUTE XUMHUECKHI 2JIEMEHT, TMO3BOJSIOLINN MMIMEHTY KPOBH/TeMONMMQbI TIPEACTaBICHHOTO
Ha l/lJIIl}OCTpaLlMl/l JKUBOTHOTO, ﬂepeHOCl/lTb KI/ICHOPOII.
5

/ﬁg) 2 banna
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1 2 3

[Ipoananusupyiite npeiacTaBieHHbIi B 3aJaHWM  Bbilie (OTOKOIAXK W  PaCCMOTPUTE
TUCTOJIONMYECKHE TMpenapaThl HWKe. YKaKuTe Homep MUKpodoTorpaduu, Kotopas Morsa Obl

COOTBETCTBOBATH MOMNEPEYHOMY Cpe3y KMBOTHOTO MO HOMEPOM 2.

4

9

[lepeuncaure, B KakMX OTAeNaX AbIXaTEbHOH CHCTEMbI MOXKHO OOHAPYKHUTb JIMYUHKY H
T0JIOBO3PEITYI0 0CO0b AKMBOTHOTO MO HOMEPOM |(THUMHYHBIN Cllydyai pa3BUTHS).

S GasnioB
g

B

buniux, o monme 6 by guoicamession nymass oty e

e f"%gam s bripunins /anm
(o rapromne wpodpaneana Qo)

yKa)Kl/lTe, NnoJ KakhuM HOMEPOM MNPEACTABIICHO JKMBOTHOE, OTHOCALIUCECS OJHOBPEMEHHO K

[NNEPBUYHOPOTLIM U alICJIOMUYECKHUM JKMBOTHBIM?

2 OGanna

0

Y

Paccuuraiite konuuectBo monekyn JIHK B kierke jKMBOTHOrO 1noja Homepom 4 B nepuoa
npoda3zbl ¥ aHaazbl MUTO3a, €CITH W3BECTHO, YTO KAPHOTHIT JKMBOTHOTO PaBeH 6 XpOMOCOMaM.

1 Gann

2 Danna

9
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MansipuitHblii N1a3MOUH

Bupyc Tabauoii MO3auKku (Plasmodium vivax) KuineyHas najouka
(Escherichia coli)
A M K

Iepen Bamu hoTOKOMIK C MOZIETLHBIMU O0BEKTAMH.

1. B Bauiem pacriopsskeHun (iyopecLieHTHbIC KPAaCHTENM CrelH(UIecKH OKPaLIMBAIOLIME Pa3THYHbIC
cTpyKTYpbl. OJIUH M3 HUX OKPALIMBACT SAPO, APYrod pubOCOMBI, TPETHIH MypPEUH. Jlnsa kakux
BHONOrMUECKHX 0OBEKTOB M3 NPE/ICTABICHHbIX Ha POTOKOLTAXkKE Bbl cCMOXKeTe MCMOB30BATH KaXkKAblH 13
THX KpacuTeneii? B oTBeTe ykaxunTe OyKBbI, KOTOPbIMM 0003Ha4€HbI TH OOBEKThI Ha doTokonnaxe.

1 Kpacurenb ans aapa M 4 Ganna
L
Kpacurenb aas pubocom K, M L
Kpacutenb s mypenHa K

2. VkaxkuTe, /A1 KAaKOro MOJEIbHOr0 00BbEeKTa ONTHMaIbHbIM MAapaMeTpOM MOJE/IM OpraHW3Ma X03s1Ha
Gyzer Temneparypa okoso 36 rpamycoB. B oTete ykakute GykBy/bl, KOTOPO#/bIMH 0003HAUYEHbI 3TH
MO/IE/TbHBIE YKHUBOTHBIE Ha (POTOKOITKE W 0OBACHHUTE, UeM 00yC/IOB/IeHa Takas TeMeparypa.

2

4 Ganna

K. %nwywmumnmma acubeme w (1 utiemes
6 Wwém, onangapmuac £ nongo—> ~36°C Q

J

~

5

3. Kakoii 13 nepeuncieHHbIX GHONOrHYECKUX 0OBEKTOB ABJISETCS CrIELHpHUUYECKHM BO30yMTENIEM
3a6oneBanus yenoBeka. HazoBuTe 510 3a00/€BaHUE U YKAKUTE I'I€, KaK MPaBUII0, BCTPEYAETCs 3TO
zaGonepanne. HazoBure crnoco® 3apaxeHus 3TUM 3a00/1€BaHHEM.

3 crieuuduueckui ¢ ¢ 1 Gann
B . l,ﬂamwoalwuc WW (Pasmod;um

3aboneBaHus .
YesIoBeKa V'Vax) . - {
Ha3BaHUE 1 6ann
3a001€BaHus 1 MAW’WW . &2 W0 9.

cnoco® 3apakeHus v f
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1 2 3 4

Bbl IMPOBOAWTE MCCJICJOBAHUE HA BHpTyﬁ.J'leOFl MOZCJIH YEJIOBEHECKOIo OpraHmu3ma. XapaKTepl/lCTI/IKa

MOJEJIH - TP

eThbs Ipynna kpoeu (B) u nonoxutenbHblit pesyc daktop.

1. HasoBute KieTKy, B KOTOPO# J0MKHBI pacronaraTbes Gelku, ONpeaesiolte TPeThio IPyTiy KPOBH,
W, HAalMULLIKTE, M0/l KAKHM HOMEPOM OHA MPECTABIEHA HA WILTFOCTPALMH?

1

Hazosure KJICTKY KJIETKH KpOBH, B

KOTOpPOW  JOJ/DKHBI  pacriojiaraThbes WVIW
Oenku, onpenesstole TPETHIO Yy
KpOBU?

1 Gann

{

Hanmume, o] KakMM HOMEpPOM OHa
MpeaCTaB/I€Ha Ha WJTKOCTPALIMH 3

| Oann

A

2. Hanviumte Bce BO3MOXKHBIC €HOTHIIbI MOJENH C TpeTbel rpynnoi kpoBu (B) M MojoKHUTEIbHBIM
pesyc dakropom?

9 B Io Rh’ 2 Ganna
BB -
IT1 Rk O
3. ['ne B Ki1eTke pacnosararotcsi GeJiki, OnpeaeNsiolne TPEThIO FPYNIy KpoBu?
3 1 6ann

o woisdfone

4. I'ne B K1eTke pacnionaratorcst Gesiku, ONpeeNsoLIUe MOJI0KUTENbHbIN pe3yc (akTop?

4 1 6ann
> MO A 0
5. CKkonbKo W Kakue Oe/K1, OnpeieNsioLue rpyniy KpOoBH U pe3yc (pakTop MOKHO OMPEAESUTD Y
JIAHHOTO MOJIEJILHOTO OpraHu3ma?
5 . 2 banna
W e : f u B wﬂwtymdw}m ™
Py @awmap. s
6. Onpezenute, KPOBb KAaKUX IPYII M C KAKMM pe3yc (PaKTOPOM, MOKHO NEPEIMBaTh JaHHOMY
MO/I€JIbHOMY TMaLMEeHTY.
6
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[Naunentka K., 38 niet, oOpaTunack B )KEHCKYIO KOHCY/bTALMIO € jkaso0aMu Ha HapylueHHe
MEHCTPYaJIbHOIO LIMKJIA, HEBO3MOJKHOCTb 3a0€peMEHETh Ha MPOTSKEHUH 5-TH JIET.
/

cucTeme MpOUCXOUT NpoLece
apobnenus 1o 8-mu
Gs1actomepoB?

b Quioncbpd /fyy{g

1 | M3meHeHus kosiuyecTBa 1 Gann
KaKoro BUTAMHHA MOXKET ” A
NIPUBECTH K IaHHBIM 0
cumrnromam?

Buoxumuueckuii aHanus 1 Gann
OMpPEEIIUT, YTO KOJIMYECTBO /WW
BUTaMHHA M0 CPABHEHMIO C 0
HOPMOM. ...
JIns nosiHOLIEHHOTO 1 Gann
BCAChIBAHHUS 3TOMO BUTAMHHA g a
HY KEH JIM XKUPOCOAepIKALLMH 0
KOMMOHEHT?
nouemy? 1 Gann
Mmaug “amo om0 WM&-

{/i
["ne nporcxoauT BcachiBaHHE 4 1 6ann
sToro Buramuna B XKKT? PP e 7)

(//

2. OxapakTepu3yiTe nosioByro cuctemy naumeHTku K.

2 | I'ne npoucxoaut obpazoBaHue £ 1 Gann
YKEHCKOW MOJIOBOH KJIETKU? 77 A
G TS Sy o epm W%@ MWVW W I 6ann

]
1
w wmobe £ o fombey o

["'ne npoucxoaur 1 6ann
UMIUIaHTaLus? g ML ;

4
['ne npoucxoaur g 1 Gann

.

OM1040TBOpeHHe? ¢W0W44 MPY Y2 y
['ne B sxeHCKOM NMoJ0BOM 1 6ann
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HoGenesckas npemus B o6nactu Meanumtbl u Gpusnonorun B 2021 roay Gbina Bpyuena [oBuny
Jokynuycy u Apnemy TIlatanyTsHy 3a OTKpbITME pPELENTOPOB, O00ECMEUHBAIOLIMX BOCIIPHUSTHE
TEMIEPATYypHBIX W MEXaHWYeCKUX CcTuMy/oB. [loucku peuentopa Bequch NpPH MOMOLIM BELIECTBA-
aronucra. JlaHHoe BELIECTBO pearupyer ¢ peuenTopoM, YTO MPUBOAMT K M3MEHEHHIO MEKTPHUECKOro
noteHuuana memOpanbl KiaeTkM. Jlanee HepBHbIC MMITYJIbChI HAMPAaBAAIOTCA Yepe3 CIHHHON MO3r
B FOJIOBHOW MO3T — r/1€ (POPMHUPYIOTCS YK€ OCO3HAHHBIE OLLYLIEHHS.

B 2002 rogy Obiin omyGnukoBaHbl cTaThs oT KomaHabl J[pBuaa Jkyamyca u crarbs Apnema
[Maranyrsna rae cooGuanock 06 oTkpbiTHH peuientopa TRPMS, uyBcTBHTEIBHOTO K MEHTOJY U K HU3KUM
Temneparypam (Huxe 25°C).

[lpeacrasbre, uto BB - COTpyaHMK OnHOI W3 naGopaTopHii, B KOTOPOH MPOBOAMINCH AaHHbIE
uccnenoeanus. B Baiiem pacrnopsykeHMM UMEIOTCS PacTeHMs: CBEKJIA OFOPOJHas, MOPKOBb MOCEBHas,
MsTa MepevHas, nepell KpacHbId, YKpOn OrOpPOAHbIH, TOMAT, YECHOK, JIyK pernyarhbii, JaH/ablll MaicKuii,
crniaprka JIeKkapCTBeHHas.

PaccmoTpuTe cxeMy sKcriepMMeHTa v BbITIOJIHUTE 3aJaHHUS.

1. Onpenenure pactenue G, U3 KOTOPOro BbIACTHIIN KariCaHLMH, B3aMMOJIEHCTRYIOIHI ¢ PELENTOPOM
TRPMS.
1 I Gasn
O
2. K KkaKo# rpynne opraHH4ecKUX coenuteHuii otHocutes peuentop TRPV 1, pearupyioumii Ha Terio?

2 | Oan
0

3. Kakyto ctpykTypy u rae B kietke popmupyer TRPV1?

3 2 dayuia
4. B Kakux CTpyKTypax mMo3ra GOpMHpYIOTCS H AHAJIM3UPYIOTCS OLLYLLUEHHUS, CBA3aHHbIE C XMMHYECKUM
CTHMYJIOM (KarCaMmLMHOM) U MOBBILIEHHOM TEMIEPATYpOii U B KAKMX 30HaX?
4 2 banna

)
(]
v

S. Kakoii ap ekt MoKHO 0kMaaTh npu Bo3aeiicTum aHTaronucta petieniropa TRPM8?
S 1 Gann

/)

U/

6. Jlns knetok pactenns G XapaKTepHa pasin4Has mioMHOCTb. JIomycThm, 4To 3urota pactenus G
umena 68 xpomocom. OnpenenuTe KOJIMYECTBO XPOMOCOM B IPYTHX KjieTkax pactenus G

6 | KieTka nepuiMKIa 1 Gann
(
KJIETKM HAOCNepMa 1 Gann
crepmMHii 1 Gann
0
7 i 7
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V HoBoposkaeHHOro ®. 06HapykKeHO NpaBOCTOPOHHEE pacrookKeH1e cepaua.

1. CKONbKO Kamep cep/ilia, M, Kakoe KOJIMYECTBO COCY OB, OTXOIALIMX OT cepaua y HOBOPOKACHHOTO d.?

! @jm (AR ([ Vy/«w),mmu,w/famwu

1 Kamep cepaua 1 Gann
Yy i
KoauuecTBO COCY/10B, J nukocarn [P 1 6ann
OTXOSALIMX OT CepALa q ( 1) { g 10 O
2. Ha3oBuTe COCY/Ibl, OTXOMSIIME OT Cep/ilia HOBOPOXKACHHOTO ®.? 4
2 2 G6anna
[
ﬂqm’ld/ W U tmbok
3. VI3 KaKOTO 3apO/IbILIEBOro JHCTKA 00pasyroTCs CEPALE U OTXOAALIME OT HEro cocy/abl?
3 M3 kakoro 3apo/iblLIEBOro 1 6ann
nucTKa obpasyercs cepaue? 9m03 puma O
M3 Kakoro 3apo/blilieBOro 1 Gann
nucTKa 06pasytoTest cocy/abl? MOW A
4. Kak /1eMeHTbI CKeJeTa 3aluiaioT cepaue?
3
Oanna

5. Kak Ha3bIBaeTCs SMOPHOHAIbHAS MEPECTPOiiKa H3MEHSIOLAs MECTO MOIONKEHHA oprana?

5
mopoust

1 6ann




