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’ 1.1 ‘ 10 6ans0B ‘

Bel nuiaHupyeTe skcnepuMeHT ass kotoporo npuodpenu 100 camuor v 100 HEOMIO0A0TBOPEHHBIX CAMOK
nionoBoit myuiku Drosophila melanogaster. HauaTh sxcriepuMeHT BbI MiiaHupyete uepes 10 aHed nocie
MOKYNKH M OIUIOJOTBOpeHHs. M3BecTHO, uTO mepuoa pa3BUTHs OT fifua 10 umaro cocrasiser 10 aHei
npu temneparype 25°C. Kaxaas camka MOXKET 0IHOBpEMEHHO OTKJIazbiBath 100 auil.

1. Hazoute Tun passutusi Drosophila melanogaster.

! CWWWW/éW 2 Gansia

2. [lepeuncaute Bece cTaauu pazsutust Drosophila melanogaster, HauuHas ¢ siiua.

My > s pmnon = BYtos > s, e

3. Paccuuraiite konnuecTBO ocobeit paznuuHbix ctaauii pazButus Drosophila melanogaster, uepes 10
JIHEH 1ocsie MOKYINKH KHMBOTHBIX M OMIOA0TBOPeHHs. [lorpeltHocTbio Ha ruOesb )KUBOTHBIX HA Pa3HbIX
CTaAMAX PA3BUTHUS MpeHeOpeyb.

Y1 10200 Grecur peodbd (utiay,) -
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4. Paccuuraliite, Kakoe KOJMYECTBO KPbLIbEB /J8 MCCIIeI0BaHUsA OY/IeT B BallleM pacropsyKeHHH, €C/IH Bbl
ux nomyuuad ot 50 mosmoBospenbix caMuoB U S50 mosoBozpensix camok Drosophila melanogaster
[TorpeHoCTbIO Ha MOTEPH MpPHU BBINOJHEHUH JTarna npeHeopeys.
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‘ 2.1 } 10 6an0B J
Bbl naaHupyeTe 31<cnepnme1—ﬁ.

1. Onpegenure, CKOJIBKO KIETOK MAIAPUHHOrO IU1a3MOAHA Oyner OOHapyKeHO B IUIa3Me KpOBH
MPOMEKYTOUHOTO XO3SHHA TMOc/e ABYX JAeNeHUH, ecli OAHOBPEMEHHO nopakesl 100 KJIETOK KPOBH H
M3BECTHO, 4YTO | sAApO mapasura B pe3ysbTaTe NCJICHUA obpasyer 18 sanep. W3BecTHO, 4TO 5% KJeToK
nocie JejeHMs MPEeBpalaloTcs B MUKPO MW MaKpOraMeTOLMTHI. [TepeHOCUYHK B MEPUOA JENeHHH He
NUTaeTes KpoBbo. [TeprosL KM3HH MHKPO U MAKPOraMETOLIMTOB JUTHHHEE NEpHOZa ZIBYX JeNEeHHUH.

1 30 8% 56a4;.goa

2. HazoBuTE KJIE€TKU KPOBH, B KOTOPLIX MPOUCXOAUT JIEJIEHUEC KJIETOK MaJIﬂpI/IﬁHOFO IUIa3MOlll/lﬂ?

S s ik oY

3. OOBACHUTE, KaK MaJIAPUHHbIN [1a3MO/IMH HAXOHT KJIETKH, B KOTOPBIX OHH MOMKET napasMTHpPOBaTh?

3 Tho et b comiieto i mm%@m
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4. HazoBute crnoco® pasMHOXKEHHs KJIETOK MAJSPUHHOrO MiasMOIus B opraHusMme Ipo YTOYHOTO
x03s1Ha?

o Upnotid o
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5. OGbACHHMTE, MOYEMy MOPAKEHHbIE MATAPUMHBIM M1a3MOIMEM KIETKH KPOBM MEHSIOT CBOM LIBET U
YK@XKHTE 3TH LBeTa?

5 W WoLoWm WW_] 6ann
%W%u%fz% posidy

6. Kakas noJsioctb pacroioxKeHa Ha IMyTHU ABHKECHMA CIIOPO30UTOB K CJIFOHHBIM JKeJjie3aM OKOHYaTeJIbHOr'o
XO351MHa MaﬂﬂplflﬁHOFO 1a3moausi, 1 Bbl MokeTe UCIoJIb30BaTh 3TOT (baKT B CBOEM BKCl'lepl/lMeHTe?
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3.1 10 6anaoB

BOLlOprJ'IH HCI’]OﬁbéleT }lhﬂ U3rOTOBJICHHS 3aMeHl/ITeJ'Iel7l KPOBH, MOJTy4€HHs npenaparTos,
npeaoTBpaLlaollnX CBEpPTbIBAHWE KPOBH W 1rpenaparos, CI'IOCOGCTBy!OLLlHX BbIBEJACHUIO PaJHOAKTHBHbBIX
BELIECTB M3 OpraHusMa. ﬂﬂﬂ [MOMCKa JaHHBIX [JId pa3pa60TK14 HOBBIX IpenapaToB M3 BOHOPOCﬂeﬁ BbI
neeneyere namuHapuio (Laminaria).

1. VKakuTe, Kakoro 1LB€Ta W KakuWe [UIMEHTbl MOXKHO oOHapyXUTb B KIETKaX JIaMHHApHH
(Laminaria).

1 W*WMMW// 2 Gana
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2. Kakyto (QyHKUMIO BBITIONHSIOT YKa3aHHbIC BAMM MUIMEHTHI B KJ1eTKax JaMuHapuu (Laminaria)

: @W/ﬁ 2 6anna
, Jor LU MY byl
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3. B kakom ciaydae ¢ykyc OyaeT CHHTE3MpOBATh MOJIE3HBIX /IS 4YeloBeKa BellecTs Oonbue? B
MPUKPETIIEHHOM COCTOSIHUM Ha HeGOJIBLION rTyOMHE MK MPUKPETUIEHHOM COCTOSIHMM Ha 00JbLIOH

riay6uHe? OTBET MOSICHUTE.

W Wore, MM, Jetldil clesma < famna
COMbimom fommo okt HYIM Bty | O
W morros

4. Kakoe nokosieHHe JaMHHAPUH CHHTE3UPYET MOJIe3HbIe 1S YenoBeka BellecTBa? OTBET MOSCHUTE.
4 2 Gasnna

ladlomaqorim, ropomam rneimn e .
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5. PaccuuraiiTe, Kakoe KOJMYECTBO crepMaTo3ouioB mnpousseaer 100 aHTepuaueB JaMHHapHH

3

(Laminaria)?
S 4 0 o 1 6jmn

6. Tlouemy aMUHapHs OTHOCHTCS K MOpCKoMy (urobeHTocy?

" Rmen — gourstggmp ppappeniéiisne |
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4.1 10 6ans0B

1. TlpoaHanu3upyiite NpeACTaBIEHHYIO B 3aJaHUM WUTOCTPALMIO, M YKWKUTE K KaKOMY KJjaccy
MPUHALICKUT MPEACTABICHHOE Ha HEM )KUBOTHOE.

2 Ganna

Ko tomio -
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2. [TlpoaHanusupyiTe NpPeACTABICHHYIO B 3aJaHUM WUIKOCTPALMIO, YKAKWHTE THM KPOBEHOCHO
CHUCTEMBI Y MPEACTABIEHHOTO )KHBOTHOTO:
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3. TlpoaHanu3upyiiTe NPeACTABJECHHYIO B 3aJaHUH WUTIOCTPALMIO, YK&)XKWTE Kakoro useta Oyaer

reMosiuMpa/KpoBb y MPEACTABICHHOIO JKHBOTHOTO MPH «KPOBOTEUEHHH):

. Ul o, K oHod 2 anna
W oM QT UK e APV 1, e
4. TllpoaHanu3upyiTe MPEACTABACHHYI) B 3aJaHUMM WJUIIOCTPALIMIO M  HA30BUTE TMMUIMEHTbI,
onpeseNsoLLre UBET KPOBU/TeMOJUM(bI Y NPeACTaBIEHHOr0 )XMBOTHOI'O:
b UMM & eI g L
5. VKakuTe XMMHYECKHMH 2JIEMEHT, MO3BOJIAIOLIMHA MTUIMEHTY KPOBH/T€MOIUM(bI MPEICTAaBICHHOIO Ha
WJUTKOCTPAaUKWH )KUBOTHOT'O NMEPEHOCUTL KUCJIOPOA.
5 2 Ganna
7/(,64,(/5/0 (Fe
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1 | 10 6am10B

1 2 3

[IpoaHanusupyiite MpeACTaBICHHbIM B  3adaHMK  Bbille  (HOTOKOJIAK

COOTBETCTBOBATDL IMOMNEPEYHOMY CPE3Y KUBOTHOI'O MO HOMEPOM 1.

H

paccMoTpuUTe
PMCTOJIOTUYECKHME TIPEnapaThl HWKe. YKakuTe Homep MukpodoTorpapuu, kotopas moraa Obl

5 GanioB
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2. TlpoananusupyiTe NpeaCTaBAEHHbIE B 3a/1aHMH HAGOPbI CXEM LMK Pa3BUTHA. Y KakHTE HOMEp
CX€MbI, COOTBETCTBYIOLLEH LIMKITY MOJIOBOrO Pa3sBUTHS JKHBOTHOTO MO HOMEPOM 3.

\ 83pocnan

urora % a0 = 0c00b

] cnepmarosouns

ARuekneTka

2 CNEePMAaTOIONA .

N

3UrOTA - ALO nnasawolan NapasUTUpYIoWan 83pocnan ocobb
TP NMHKE e AMUMKKA
ARLerNeTKa /

3 cnepmarosoung \ / B3pocnan ocobb

3urota AL nnasaowasn NapasuTupyouLas

/ —— ———% MMMHKA  ——  MYMHKA
AlLeKNeTKa \ B3pocnas 0cobb

~

4 cnepmartosoug, \ |
3UroTa ———  AULO B nnasalowas  ——p  B3POCNas ocobb
R NUYUHKA
ANLEKNETKA /
\\\
5 cnepmato3ous, \
E o) - R G | [1{c Jp—— npUKpenneHHasn ———p B3pocnan ocobb
/V NMYUHKA
AWLEKNETKA

1 6ann
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3. VkaxuTe, moa KakMM HOMEPOM MpENCTABIEHO >KHBOTHOE, OTHOCAIIEECS OTHOBPEMEHHO K
NEPBUYHOPOTHIM M JIBYXCIOUHbBIM KUBOTHBIM?

p 1 Gann
g N 1

4. Paccuuraiite konuuectBo Monekyn JIHK B KieTke »KHBOTHOTO Mo HOMEPOM 2 B MepHOI
npodaskl W aHa(asbl MUTO3a, €CITH M3BECTHO, YTO KAPHOTHI KMBOTHOTO PABEH 36 XPOMOCOMAM.

72 , L 2 anna
A

5. YKEDKPITG, JJIS1 KAKOI'O KOJIMYECTBA )KUBOTHBIX XapaKTEepHO Haju4yre aHyca‘?

gk gl wy rpipemotbuiesiiain (1, e
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)

: Tpunanocoma kpy3u
(Escherichia coli) Bakrepuodar A (Trypanosoma cruzi)

K b T

Kulueunas najouka

Ilepen Bamu hoToKoMIakK ¢ MOIEIBHBIMH OOBEKTAMH.

1. B Bawem pacriopsskeHnH (TyOpeCLeHTHbIE KPACHTENH, Criel(pHIeCKr OKPALIMBAIOLIME PA3THYHbIC
cTpykTypbl. OZIMH M3 HUX OKPALUMBAET SAPO, APYTroi puGOCOMBI, TPETHH MUKPOTPYOOUKH. J{ng KaKux
6HO0rMUECKHX OOBEKTOB M3 MPEACTABIEHHbIX Ha (HOTOKOIIAXKE Bbl CMOXKETE MCMONB30BATE KAkK/IbIH M3
THX KpacuTeneii? B oTete ykakuTe GyKBbl, KOTOPBIMH 0003HAUEHBI 3TH OOBEKTBI Ha (POTOKOJLIAKE.

1 | Kpacutens ana anpa T 4 Ganna
Kpacurens 115 pubocom T K ’3)
Kpacurens a1s MUKpOTpyOo4€eK K T 5 -

2. YKakuTe, U1 KAKOro MOJEIbHOr0 00beKTa ONTUMaJIbHBIM MapaMeTpoM MOZENIH OpraHu3Ma Xo3suHa
GyseT TemnepaTypa okoso 36 rpamycos. B oTere ykaxure GyKBy/bl, KOTOPOI/bIMH 0003HAUYE€HBbI 3TH
MO/Ie/IbHbIE )KMBOTHBIE Ha (hOTOKOJIaXKE U 00BSCHHUTE, YeM 00yC/IOB/IeHa Takas TeMIepaTypa.

2 [ oV MU0 o GUAM, I O TOTVOL olumoygp | “ O

3. Kakoii U3 nepedncieHHbIX GHOIOrHYECKHX OOBEKTOB ABAETCA CELUHPHYECKHM BO30yauTEIEM
3abosieBanus yenaoseka. Hazosure 310 3a00/1eBaHKUE U YKQXHUTE i€, KaK rnpaBuio, BCTpEYaAeTCA 3TO
3a0o0aeBaHKe.

3 | cneunduueckmii %AM/MW’C/OA/W/ WW 1 6asn

BO30yAUTEND
sabonesanns | AL UDPUALCK M y
yesoBeKa

Ha3BaHUE : 4 1 6ann
3a00s1eBaHUA 1 WWWW W
rje, Kak oK KQK"W&}/ W
NnpaBuIIo, W 91 «
BCTPEUAETCA ITO MWM é%” O'C/IWW
3a00JieBaHHE g 6WWYW
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1 2 3 4

Bbl npoBoaMTe Mecen0BaHHE HA BUPTYalbHON MOJIEIH YEJIOBEUECKOro opraHu3ma. XapakTepucTuka
MoJenu - nepsas rpynna kposu (O) U NoJaoKUTENbHBIN pe3yc (hakTop.

1. HazoBuTE KJI€TKY, B KOTOPO# AOJDKHBI pacrosaratbes Oeslku, ONpeaenstoLre rpynmny KpoBH, H,
HaMMUIKNTE, MO KAKMM HOMEPOM OHa MpecTaB/leHa Ha MILTIOCTpaLiH?

1 | HazoBure KJI€TKy KpPOBH, B KOTOPOH %VbVﬂWW | Gann
JIOJIKHBI pacrnosiaraTbcs Genkw, /
orpeAeNsoLIne rpyniy KpoBu? Z
Hanuuure, noa kakMM HOMEPOM OHa 1 Gann
Mpe/CTaBIeHa HA MITIOCTPALIMHI A y

2. Ha3oBure Ki1eTKy, B KOTOPO# pacnosnokeHbl Oeku, onpeaessioine pesyc Gpakrop, U, HamuII1Te, Mo/
KaKUM HOMEpPOM OHa MpeJCTaBjeHa Ha MUTIOCTpaLuu?

2 | Ha3oBuTe KJIE€TKY KpOBHM, B KOTOPOMH 1 6ann
pacrosioKeHbl OEKH, ONpeaesIoIIHe WM y
|

MOJIOKUTENbHBIHN pe3yc (akrop?

NnpeacTasjeHa Ha WITIOCTpalUUH /i

Hanuiure, noa kakMmM HOMEpPOM OHa g 1 Gann

3. ['ne B kieTke pacnionararotcst Oesiku, onpeaesstoume rpynmy KpoBu?
3 M/ W hWWW A/WW 1 Gann
4. I'1e B KneTKe pacnojaraiorcs Oenku, onpeaeastoume pesyc Gaxkrop?

$ e Gronnpcd oleparoomi wokdF A TG

5. Ckonbko M Kakue Oesiku, Onpeaestolye rpyny KpoBU U pe3yc (hakTop MOYKHO ONPENEHTh Y
JTAHHOT'O MOJEJILHOrO OpraHuzma?

5 M W{ ) 2 fanna
mW/W%M 2

, 7 A0

7
6. Onpenenute, KPOBb KAKUX IPYNI U C KAKUM pe3yc (haKTOpOM MOXKHO MepeuBaTh JaHHOMY
MO/JIEJIbHOMY TalIUeHTY.

“NORA+ « Op~

(4 Gontprincorokbe WWW%% 1

metgro O Rp+)
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8.1

10 6anoB

[1pu npoduaakTHYeCKOM ocMOTpe pebeHKa 5 MecslieB 0OHapyKEeHbI 3aIbICHHBI HA TEMEHHOH 001acTH
rOJIOBBI, 3a/1epyKKa OKOCTEHEHHUs pOAHUUYKOB. Co CJI0B poauTeseH, y pebeHKa HapyLIMICA PEXKHUM CHa U
60ApCTBOBAHMS, OH YAaCTO MPOCHINAETCS U M1a4eT.

1. 3MeHeHHs KOJIM4YecTBa Kakoro BUTaMHUHa [TPUBEJIH K IMOABJICHUIO JaHHbBIX CHMIITOMOB?

KOJIMYECTBE
MaJiblid pOJHUYOK?

obpa3syroT

MeMerppre (1)
wothiad (1)

1 | M3meHeHus koauuecTBa 1 6ann
KaKoro BHTaMHHa
MpHUBEJIM K MOSBICHUIO D 505) A
JaHHBIX CUMIITOMOB?
Buoxumuueckuii aHanus 1 Gann
OMpeseuT, uTO
KOJMYECTBO ~ BMTAMMHA W»{//{/}"CM,{/O A
1no CpaBHEHHIO c
HOPMOM...
Jns MOJIHOLIEHHOTO 1 Gann
BCACBIBAHUS 9TOTO
BMUTAMWUHA HYXXeH JIM MWW 1
KUPOCOAEpKALLHN
KOMIOHEHT?
[Touemy? 1 Gann
A
(
B uém 3akiouaercs W 1 Gann
npoduiaKTUKa 7 g ;# |
pa3BUTHS JIAHHOTO mg W/ z
COCTOSIHUSA? WW/
2. Yro Takoe pOAHMYOK U YeM OH oOpazoBaH?
2 | Yto Takoe poaHU4OK? W é WO‘W WW 1 Gann
|
FUWPUP Y U st i
Kakue koctn u B Kakom | yn el ¥rHL, (2 ) 2 6asna
KonuyecTBe  00pasyroT ,
GOIBILION POAHHYOK? %WW‘M(/M “4) \
Kakue KOCTH M B Kakom 2 Ganna
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9.1 10 6anioB

HoGenesckas npemus B o6nactu MenuuuHsl M ¢usuonoruu B 2021 rofy Gbln1a Bpydena J[peumy
Jokynuycy w  Apaemy IlaranyTsny 3a OTKPBITHE PELENTOPOB, O0ECMEYUBAIOLINX BOCIPHSITHE
TCMIICPATYPHBIX M MEXaHMYCCKHUX CTUMYNOB. [loMCKM peLenTopa BejuCh MPH NOMOLUM BELLECTBa-
aronucra. JlaHHOe BEILECTBO pearupyer ¢ pelenTopoM, YTO MPUBOANT K M3MEHEHMIO SEKTPUYECKOTO
noTeHuMana memOpaHbl K1eTkH. Jlasiee HepBHbIE MMIYbChI HAMPABISIOTCS uepe3 CHUHHOM MO3I
B FOJIOBHOM MO3T — 1€ (POPMUPYIOTCS YIKE OCO3HAHHBIE OLLYIIEHHS.

[IpencraBere, 4TO BBI - COTPYIHMK OMHON W3 71abopaTopuit, B KOTOPOM MPOBOAMIUCH JaHHbIE
uceenoBatus. B BalieM pacniopskeHMM MMEIOTCS PACTeHMs: CBEKJIA OrOpPOIHas, MOPKOBb TOCEBHasI,
MsTa repeuHas, nepew KpacHbli, YKpOM OrOPOAHBIN, TOMAT, YECHOK, JIyK PeryaThbii, JaHbIll MaHCKHi.
criapika JiekapCTBeHHasl.

Beutecrso, BbienenHoe u3 pactenus X, akTHBUPYET HepBHbIE OKOHYAHMS, KOTOpble COODILAOT
MO3TY O MPHKOCHOBEHHH K HEMY-TO MPOXJIaAHOMY.

1. Onpenenute pacteHue X.

' dgma hepymonk g
2. Vkaxure pacCTeHHs U3 NEPEYHS B 3a/JaHUM, KOTOPbIE UMEIOT TaKHE YK€ BUAOHUIMEHEHHDIE BEreTaruBHbIC
OpraHbl, YTO U pacTeHHE X, Ha30BUTE OTO BUJOHU3MEHEHHE.

P i Motlcrud, e
i O
P 1 \L‘

Kopmbenige

3. Vka)kuTe opraubl pacTeHHusi, U3 KOTOPBIX MPEHMYILECTBEHHO BbIAEIAIOT BEILIECTRO, BO3EHCTBYIOLIECE
Ha XOJIOZAOBbIE pPELENTOpPHI.

3 2 €
«W/M’Mr@/ﬂ, it b

\

o

ajuia

L

4. JIns kneTok pacteHus X XapakTepHa pasindHas MIOMAHOCTD. Homyetum, 4to 3urora pactenus X
nmeer 96 xpomocom. OnpesiesinTe KOMMYECTBO XPOMOCOM B KIETKAX pactenus X.

e KJIETKH I Gann T

SMHUAEPMHUCa 9 é

KJIETKH | 6ann
3HI0CNepma 7 l¢ % |

o
KJIETKH KOHyca 1 Gann
HapacTaHusl 9 é

BereTaTUBHas 1 6ann
KJIeTKa 9 é e
MbLTBLEBOTO ,(/3
3epHa

Iy
D
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10.1

10 6aa10B

IMpu npodunakTuyeckom ocMoTpe y nauuenta K. oOHapyKeHa TOJIbKO OHa MoUKa. [MTauueHT He
)KaayeTcs Ha paboTy BbIAETUTEIbHOW CUCTEMB.

1. B KaKoii 4acTH MOUKH, M, B KAKO# CTPYKTYpE MPOMCXOAUT 00pa3oBaHKe NEPBUYHON MOYH y NMALMCHTA
K.? CKO/NBKO CTPYKTYp Y4acTBYET B 3TOM NPOLIECCE, €C/IH U3BECTHO, HTO B oaxo# nmouke 1 000 000
He(hpoHOB?

1 |B KaKo#! |, | Gann
Mo4uKu? /

B KaKkoM - 1 Oann
crpyrype? | VYOMLAMA U haAAg Thot 4~ -

CKOJIbKO 1 Oann
cTpyKTYyp? 4 ﬂ Y OW )
/l\

2. Kakne OT/e/bl HEPBHOI CHCTEMBI M KaK peryupyioT obpasosanne Moun? HasoBuTe MEAHATOPE,
KOTOPbIE BBIAEJISIOTCS B COOTBETCTBYIOLMX CHHAMNCAX.

P e md syt wo oy i
y%m pobu
3. U3 Kakoro 3apo/blLIeBOro JMCTKa 00pa3yioTes nouKku?
3| 2tgoglp AR L o
€
4. Kax HazbiaeTcs SMOPHOHAJIbHAS NEPECTPOHKA, M3MEHAIOLLAS YHCIIO 3aKIa0K opraHna?
4 1 6ann




