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1.1 10 6annon

Bb! riaHMpyeTe JKCIepUMEHT JJisi KoToporo npuobpeiu 100 camuos 1 100 HEOII0/{IOTBOPEHHBIX CAMOK
m1010B0#t Myiuku Drosophila melanogaster. Hauatb 9KCIICPUMEHT Bbl [UIAHUPYCTE 4EPE3 10 gHe# nocie

NOKYIKM U OIIONOTBOPEHUs. V3BECTHO, 4TO MEPUOJ PasBUTHs OT AHLA 0 MMAro COCTAaBIIACT 10 nueit
npu Temmneparype 25°C. Kaxoras camka MOXET OJHOBPEMEHHO OTKiIansBath 100 suu.

1. Hazosute Tun passurtus Drosophila melanogaster.
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2. Ilepeuncnute Bce craauu passutus Drosophila melanogaster, HaunHas ¢ siiua.
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3. PaccuwuTaiiTe KonuuecTBO ocobeil pasnuuHbix craguil passutus Drosophila melanogaster, uepes 10

[HEMH 110C/e MOKYNKH )XKMBOTHBIX M OIUIOAOTBOpPEeHHs. [10rpeiHoCThi0 Ha rubesib MHUBOTHBIX Ha Pa3HBIX
CTaJiUsIX Pa3BUTHUS MpeHeOpeyb.
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4. P accumaﬁre, KaKoO€ KOJIMYECTBO KPBUILEB AJIsi HCCIEN0BAHNA 6y11e'r B BalIEM PaCIOpsDKEHHUHU, €CJIU Bbl

ux nonydunun ot 50 momosospeinsix camuos v 50 mosopospensix camok Drosophila melanogaster
[lorpemHOCThIO Ha [IOTEPH MPHU BBIIOIHEHHUH 9Tarna npeHedpeds.
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Bl 10 6ann0B

Bb! MIaHUPYETE IKCIIEPUMEHT.

1. OnpezenuTe, CKOJbKO KIICTOK MaJISIpUHHOrO MIa3MOANA Gyner OOHapyKeHO B [MUasMe KpOBH
IPOMEXYTOUHOTO XO3sHHA MOCIE ABYX [ejeHHil, ecii OJHOBPEMEHHO MOPaXKCHbI 100 K1eTOK KpOBH M
M3BECTHO, YTO | PO MapasuTa B Pe3y/bTaTe ACICHHMA obpasyer 18 snep. M3BecTHO, 4TO 5% KIEeTOoK
[oC/e JeNeHHs NpPEeBPALAIOTCA B MUKPO M MaKpOTaMCTOLHTBL. [lepeHOCUMK B MEPHOA JIEJICHUH HE
nuraeTcs KpoBbio. [lepuos aU3HU MUKPO H MAKpOraMeTOLMTOB JIMHHEE epHOa ABYX OeNeHHUH.

1 50 % - O 5 baIoB

2. HaszoBuTe KIETKH KPOBH, B KOTOPBIX MPOUCXOIHT IeNeHHne KIETOK MaJl}!pPlﬁHOI‘O HH83MOJJ.P[${?
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3. OGBsCHHTE, KAK MATAPUITHBIH [1a3MONUI HAXOUT KIIETKH, B KOTOPBIX OHM MOKET NapasHTHPOBATh?

4. HazoBute cnocob pasMHOXKEHHs KJIETOK MAJSIPUIAHOTO IUIa3MOAMs B OpraHusMe [POMEKYTOYHOTO
x03sauHa?

4 0L 1 6ann |

5. OOBsCHHUTE, OYEMY NOPAKEHHBIE MAIAPHAHBIM ILIA3MOIAMEM KIIETKM KpOBH MEHSIOT CBOH LBET H
YK@KHTE 9TH LIBeTa?
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6. Kakas 1o/10cTh pacrioiokeHa Ha MyTH ABWKCHHS CTIOPO30MTOB K CIIOHHBIM XKEJIe3aM OKORHATENLHOr0
XO3SIMHA MAJAPUIHOIO [UIa3MO/Ms, U Bbl MOXKETE HCII0/IB30BATH 3TOT (akT B cBOGM dKCriepUMeHTe?
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3.1 10 6ansoB

BO}lOpOCHH MCIIOJIB3YHOT I U3rOTOBJICHUSA 3aMeHHUTeeH KpOBH, MOJIY4YCHHA rnpenaparTos,
[IPEAOTBPaliatOIuX CBCPTHIBAHHE KpOBH MU MpPErnapaTos, Cl'lOCO6CTB}'lOIlIHX BbIBEJICHUIO PafAHOaKTUBHBIX

BEIECTB M3 OpraHu3ma. Jlis noucka JaHHBIX [Jis paspabOTKu HOBBIX NIPENapaToB H3 BOJOpOC/IEH Bbl
uccienyere jamuHapuio (Laminaria).

1. YkaxuTe, KAKOro LBETA M KAKHE [WUIMEHTbI MOXHO OOHapyXHTb B KICTKaX JaMUHapHH
(Laminaria). : '
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2. Kaxyio GyHKUHMIO BBIIOJHSIT YKa3aHHbIC BaMH [IUrMeHTH! B KieTkax namuHapuu (Laminaria)
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3. B xakom ciydae Qykyc OyaeT CHHTE3UPOBATH MOJNEIHBIX s uenoseka sewecTs Gonpe? B
TNPHKPEIUICHHOM COCTOSHHH Ha HeGONbIION TTyOUHE MM MPUKPEIUICHHOM COCTOSHHH Ha 00JIBILOM

riny6une? OTBET NOACHUTE.
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4. Kakoe [OKOJICHUE JaMUHAPUH CHHTE3HPYET IOJIC3HbIC JUIA 4CI0BCKa gewecrsa? OTBET NOACHUTE.
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5. PaccuuraiiTe, KaKoe KOJIMYECTBO cnepmarosonsos npoussener 100 aHTEPUIMCB JAMIHAPHH
(Laminaria)?
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6. Ilouemy naMHHApHUA OTHOCHTCS K MOPCKOMY <1)m06emocy?
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1. Ilpoasanusupyiite MPEACTAaBNCHHYIO B 3a[aHMM HIUNOCTPALMIO, M YKDKHTE K KaKoMy Kiaccy
[IPHHAIJIE)KUT [IPEICTABIEHHOE Ha HEM XKHBOTHOE.
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2. IlpoaHanu3upyiiTe NPEACTABICHHYIO B 3alaHMH HMIUTIOCTPALMIO, YKOKHTE THIl KPOBEHOCHOH
CHCTEMBI Y [IPEACTaBICHHOI0 JXMBOTHOIO!

6 WW 2 Ganna
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3. [Ilpoananusupyite NPEACTABICHHYIO B 3af@HUK MIUIFOCTPALMIO, YK@XHTE Kakoro LBeTa Oyner
remos11Mba/KpoBb y MPECTABICHHOT0 JXHBOTHOIO TPH «KPOBOTEYECHHUN!

3 K/[\W/ 2 banna
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4. TlpoaHanusupydTe MPEACTABICHHYIO B 33/aHHH WULIOCTPALHMIO M HA30BMTE MUIMEHTHI,
OIIPECISIOIHME LIBET KpOBH/reMOIMM{(Bl Y NPEACTABIICHHOTO XKHBOTHOIO:

1 oA elum i
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5. VKaKUTC XMMUUECKHIT NEMEHT, [103BOJIAIOLLIMIA THIMCHTY KPOBM/reMONIUM(EI IPE/ICTABICHHOTO HA
\PUUHOCTpauHH MWHUBOTHOI'O nepeﬂocu’rb KHCHOPO}I.

5 2 basuia
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5.1 10 6ayioB
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1. [lpoananu3upyiite NpEeACTaBICHHLI B 3alaHMM  BBLILIE boTokomIaX M  PacCCMOTPUTE
FUCTONOTHYECKHE [PENApaThl HIKe. YKKHTE HOMEp MHKpodoTorpapuu, KOTOpas Moria bl
COOTBETCTBOBATH MONEPEYHOMY CPE3Y HKMBOTHOTO MOJ HOMEpoMm 1.

5 Gannos
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2. IlpoaHanu3upyire NPEACTABICHHBIC B 3a/aHHH HaGOpB! CXeM LIMKIA Pa3BUTHS. Y KKHTE HOMEP
CXEMbl, COOTBETCTBYIOIEH LHKILY [10JI0BOIrO pasBUTHA JUMBOTHOTO 110 HOMEPOM 3.

1 €ACPMATO30MA
\A B3poOCNan
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2 cnepmarosona
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IUFOT3 ~—-—p ARLO 3paIuTHp 83pocnan ocobie
=% AMHHKI PO DUTYITC —
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3 cnepmarosons \ / B3pOCNan ocobb
LY

3urora Anuo NA3asaUER NapasuTUpylowan

v — » MUMHKE ——b  JIMNAHKE \
AlLerneTxa e 83pocnan ocobb

CNepmato3oni \\

'Y
Mrota  ——>  ARUO S nnasalowan ——»  B3pOCnaf 0cobb

g NVHAHKA
ANUEKNETKA /

5 CNEepMaTo3ona.

Mota .y ARUWO  ——p npukpenneHHan = ——» B3pocnan ocobe

/' NVYNHKS
ARUEKNETKA
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3. VYkaxuTte, I0J KAaKMUM HOMEPOM I[PEACTABIECHO J>XMBOTHOE, OTHOCAIICECS OAHOBPEMEHHO K
I1epPBUYHOPOTHIM U ABYXCJIOMHBIM KHBOTHBIM?

3 1 Gann
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4. Paccuutaiite xonuuectso moiekyn JHK B kieTke >KHBOTHOTO MO HOMEPOM 2 B MEPHOA
1ipohasbl ¥ aHahassl MMTO3a, CCIIM H3BECTHO, YTO KAPHOTHIL JXKUBOTHOTO paBeH 36 xpoMocoMaM.
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5. Ykaxute, 4Jisi KAKOrO KOJIMYECTBA JXKHBOTHBIX XapPaKTEPHO HAJIMYHUE aHyca?
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6.1 10 6annos

y

Kumeynas nanqu e Tpunasocoma Kpy3H
(Escherichia coli) Baxrepuodar A (Trypanosoma cruzi)
K B T

INepex Bamu (GOTOKOILIANK € MOACABHBIMU 00OBeKTaMH.

1. B Bamem pacrnopsokeHuH (yopecLeHTHBIE KPaCHTEH, cnenudHYecKy OKPalMBAIOLIHE Pa3AHHbIC
cTpykTypsl. OIMH U3 HUX OKPALIMBAET AP0, Apyroi pubocoMbl, TPCTHH MUKpOTpYOOuKH. i Kakux
BHOIOINUECKUX OGBEKTOB U3 [IPCACTABICHHbIX Ha (POTOKOMIAKE Bbl CMOXKETE HCIIONB30BATE KaKIbIHA U3
aTX Kpacuteneit? B orBere ykaxuTte OYKBbI, KOTOPHIMH 0603HaueHB! 3TH 0OBEKTH! Ha GOTOKOJLIANKE.

1 | Kpacurens ams sapa CM 4 Gamna
Kpacurens ans puGocom A"—L ¢ L >
]
Kpacureinb Ans MUKPOTPYOOUEK 3{\‘/ C \)\ L -,

2. YKaxkuTe, [ KAKOro MOJIEILHOr0 OOBEKTa ONTHMANIbHBIM 11aPaMETPOM MOJC/IH OpraHu3mMa XO3AuHa
Gyner Temneparypa okono 36 rpaaycos. B oTsere ykaxuTe 6yKBY/bl, KOTOPOH/bIMH 0003HAYEHBI 3TH
MOZIE/IbHBIC XKUBOTHBIE Ha OTOKOIIIXE U 0OBICHHUTE, 4eM 00YCIIOB/ICHA TaKas TeMIIepaTypa.

1A 0L U a0Zpumout  abddem- S
L ,Wwfwﬁ%w/ Mme-|
W komepeo 36 YAgycob. | D

3. Kakoii U3 nepeyucieHHbx 610I0rHyeckux 06beKTOB ABIACTCH creudryecKuM Bo3byauTenem
3a60JieBanusa YenaoBeKka. HazoBuTe 3T0 3a00eBaHHE U YKOKHTE I/Ie, KaK PaBUJIO, BCTPEYAETCs 9TO
3aboJieBaHue.

3 | cneunduueckuit | 1 Gamn
BO30yAHTEND J l L
3aboneBanus

Ye0BeKa y
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e | COMMOLA 2

3aboJicBaHUS U
rae, Kak ,6 M/I/I/O -
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Berpeuaercs 310 | UM P LMRINOL W

3aboneBaHue AQO{W/\M/
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71 10 6annos

BEl IPOBOAMTE HCCIIE0BAHHE HA BUPTYaIbHOH MOEIH 4en0BEYeCKOro Opranu3Ma. XapakTepucTuka
MoueIH - nepeas rpynna kposu (O) 1 T0JIOKHTENBHBIN pe3yc GakTop.

1. Ha3oBuTe KJIETKY, B KOTOPOH JOJDKHBI pacriosiaraTeCs Gei1Kky, ONPEACIAOIUC TPYIIly KPOBH, H,
HAMMIIATE, 10]] KAKUM HOMCPOM OHa IIPE/ICTaB/ICHA Ha wuIocTpanuu?

1 | HasoBuTe KIETKYy KpOBH, B KOTOpOH 1 6amn
IOMKHB  pacronarateCsi Ok, W\/‘W /’

ONpECIIONIMe TPYIY KpoBH?

Hanumure, 0oa Kakum HOMEPOM OHA L\ 1 Gamn
TpeJCTaB/ICHA HA MIUTIOCTPALHH A

2. Ha30BUTe KJIETKY, B KOTOPOii PacrioNOKeHb! GS/IKH, ONPENEIOLIHe pe3ye dbakTop, ¥, HAaNMUINTE, 0]
KaKMM HOMEpOM OHa npencmsneﬂa Ha HJIJl}OCTan.KPI?

2 | HasoBute KkieTky KpoBH, B KOTOpO#H 1 Gann
PacIoIoKeHbl OeIKH, ONpEAesIOlIne 4

TIONOKMTENBHBIA pesyc paxTop?

Hanumure, Moa KakuM HOMEPOM OHa 1 6ann
[peCcTaBIeHa Ha WILTIOCTPaUUH l’l A

3. T B KIETKe pacloaraoTcs 6ENKH, ONPEAC/AIOUME TPy KPoBH?
A e e
4. Tne B KiIeTKe pacrnonaraorcs 6eky, onpefesione pesyc ¢akrop?
TTHOL  KUITLQMME MO oML ~[ 16ans

om0k UMM -| 162 1

5. CKOJIBKO U KaKKe OGeskH, ONpeaesioliye IPyny KpOoBU 1 pe3yc GakTop MOXKHO ONPEACIHTD Y
IaHHOTO MOJIC/IbHOIO OpranuaMa’

STAeUKDB , OIeGelirOigios YV KL - |26
6 uem A
dedoK Rh ecrmt

6. Onpeienure, KPOBb KAKUX IPYI H € KAKHM pe3yc HaKTOpoM MOXHO NEPEInBaTh NaAHHOMY
MOJE/IbHOMY ITalMEHTY.

6 T R + - Ry 2 Gana
(LBOUL W'WWWW% w
N UDOLA IW’W%WWM)
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8.1

10 6aniosB

[Ipu npoduIaKTHIecCKOM 0CMOTPE pebex
FOJIOBBI, 3a/IeP)KKa OKOCTCHEHHUS POIHUHKOB.

60ﬂpCTBOBaHHﬂ, OH 4acTO MPOCHINACTCA U [J1a4€T.

1. U3meHeHus KoJIM4ecTBa Kakoro BHTaMMHA NIPUBEIH K MOSIBJICHHUIO JAHHBIX CHMIITOMOB?

Ka 5 MecsLeB 00HapY KEHbI 3aIbICHHBL Ha TeMEeHHOH 00J1acTH
Co c10B poauTeeii, y peOeHKa HapyUIHIICA peKUM CHa H

1 | UsmeHeHuss KOJIHYECTBA D 1 6ann
KaKoro BUTaMHHA WW/
NpUBEIM K IOSABICHHIO /{
JIQHHBIX CUMITTOMOB?
BHOXUMHYECKMH aHAIN3 1 6ann
OIpeeIIuT, 4TO
KONMYCCTBO BHTaMHUHA |
1o CpaBHEHMIO c /
HOPMOY. ..
Jlns [10JIHOLIEHHOTO 1 Gann
BCACBLIBAHUS 3TOrO %0«
BUTAMHMHA HYXEH JH 4
YKHUPOCOZEPXKALLMH /
KOMIOHEHT?
i UMM umOuiM "
WAL, UMNRPOL )
MBO UL \
B uéMm 3akiio4aercs W/ A WW/ W&O“ 1 Gann
npoQuIaKTUKa
pa3sBUTHUS ZIAHHOTO W HOL (,O,VU’M/%X/ A
cocrostHus?
2. YTo Takoe pOJHHYOK U YeM OH o6pa3oBan?
2 [ o taxoe pomuion? | QKO TEMLBLOUL 0O~ |1
Ao LD % A
Kakue koCTH U B KAKOM w ’L@/ W AL, 2 Ganna
KomuyecTe  00OpasyroT "R KO VI
GoIbILIOH POAHHYOK? oL W,{W
@]
Kakue KOCTH U B KaKOM W 2 6ayia
KoJjimyectse  00pasyloT %
Mablil pOAHHYOK? W AU
w f 0
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9.1 10 6annosB

Ho6eneBckas npemus B 001acTH MEAULMHBL 1 dusnonoruu B 2021 rony 6bu1a BpyueHa JlpBuIy
Ihkymaycy u Apaemy Ilatanytsady 3a OTKPBITHC pelenTopoB, 00ECHedHBAIOIUX  BOCHPUATHE
TEMIEPATYPHbIX H MEXaHHYECKMX CTHMYIIOB. [ToMCKM pEuenTopa BEIMCh MpPH MOMOLUHM BELICCTBA-
aronucTa. JIaHHOE BEIIECTBO PEArMpyeT C PELEnTOpoM, HTO PUBOMMT K M3MEHCHHIO JJICKTPHUCCKOIO
noTeHupana memOpansl Kkietkd. Jlanee HEPBHBIC HMITYJIbCHI HAMpABJIAIOTCS Yepe3 CIIMHHOH MO3r
B FOIOBHOM MO3T — Ii¢ GOPMHPYIOTCA YiKe OCOHAHHBIC OLIYLICHHA.

IIpeacTaseTe, YTO Bbl - COTPYAHHK OlHOW u3 naboparopui, B KOTOPOH MPOBOAUIHUCH IAHHBIC
MCC/IeNOBAHKS. B BallleM PACTOPIKEHHH HMEIOTCS PaCTEHUS: cBEKJA OrOpOZHAsA, MOPKOBb [MOCEBHAs,
MSTa [epeyHasi, nepell KpacHbd, yKpor Oropo/HbIH, TOMAT, YECHOK, JIYK penyarbli, JaHIbIIL MaHcKui,
criapka JeKapCTBeHHas .

BewecTso, BbIACICHHOE U3 PacTeHus X, aKTUBHUPYCT HCPBHLIC OKOHYAHHs, KOTOpbIE COOOWIAIOT
MO3TY O NPUKOCHOBEHHHU K YEMY-TO POXJIALHOMY.

1. Onpenenure pacrenue X.

U Tuuamon  ngfeAmnid ~
2. YKaxure pacTCHUS M3 repeyuHs B 3aJaHUH, KOTOPbIE UMEIOT TAKHUC KE BHHOH:}MCH@HHI:IC BEreTaTUBHBIC
OpTaHbl, 4TO 1 pacreHue X, HA30BUTE 9TO BUJOH3MEHEHHUC.

: O e
ADMQUUL .

[}
3. VkakuTe OpIaHbl PACTEHNS!, U3 KOTOPBIX IPEHMYILECTBEHHO BBIACAIOT BELLECTBO, BO3/CHCTBYIOLIEE
Ha XOJIOZI0BbIE PELENTOPBL.

3 2 bania

A

4, Jlns kJIETOK pacTeHnst X XapakTepHa pasiuyHas [IONHOCTD. JIoryCTuM, 4TO 3UroTa pacrenus X
umeeT 96 xpomocom. OnpesnenuTe KOIHYECTBO XPOMOCOM B KJICTKAX PACTCHUA X.

4 KJICTKH 1 6ann

SIHAePMHCA % 6

KJIETKH i 1 6ann
aHjI0CIIEpMA 1Y\
KJIETKH KOHYCa 1 6ann

HapacTaHusi Q) 6

BEreTaTHBHAs 1 6ann
KJIeTKa L,\ %

[bUIBIIEBOIO

3epHa )\
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10.1

10 6annoB

IIpu pOGHIAKTHYECKOM OCMOTpE Y NaLHCHTA K. oBHapyskeHa TOIbko OHa nouKa. [[alueHT He

JKalyeTcs Ha paboTy BbIICTHTENbHOH CHCTEMBI.

1. B KaKoii YaCTH II0YKH, H, B KaKO#l CTPYKType IPOMCXOAUT 00pasoBaHHe nepBUYHOH MOYH Y NALMEHTa
K.? CKOIBKO CTPYKTYP y4acTBYET B 9TOM IIPOLECCE, EC/IH H3BECTHO, HTO B oznHoi# nouke 1 000 000

Hethponos?
1 |B  kaxoit W 1 Gann
yacTH /
noukn? K/O{\/V\/Q/&O L, «6W /
B i m@(uw(_@w Lo ) -
KaKOH i . P ajl
D o | KONLYADL S 0Yaeml W
LIMCAOLD 1
& 16
ooy | 2000 000 .

2. Kakue OT/e/Ibl HEPBHO#H CUCTEMBI # KaK PEry/MpyroT 06pa3oBaHue Mouu? HazoBute MeaHaTopsl,
KOTOPBIE BBIEISIIOTCA B COOTBETCTBYIOLINX CHHANCAX.

2
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5 6anioB
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3. V3 kaKoro 3apobIeBoro JUCTKa 06pasyloTcs NOYKH?

3

./

1 6ann

4. Kak Ha3pBaeTCs SMOpHOHAIbHAA IEPECTPOKA, H3MEHAKOWIAA YUCIIO 3aKIaZIoK opraHa?

4
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1 6ann




