1.1. BUOJIOTUS KAK HAYKA,
EE JOCTU)KEHNA,
METOJIbI IO3HAHUS )KUBOU ITPUPO/BI.

POJIb BUOJIOTUU B ®OPMHUPOBAHUY COBPEMEHHOM

ECTECTBEHHOHAYYHOHM KAPTUHbBI MUPA




BMOJIOTUS - KOMITVIEKCHASI HAYKA, B KOTOPOM
BbIJIEJIFOT CJITEAYIOLIME PA3IEJIbI:

Bupyconorus - Hayka 0 BMpycax.

Mukpobuosiorus (baktepmonorms) — Hayka o 6aktepusx.

Mukonorus — Hayka o rpmbax.

botaHuka - HayKa O pacTeHUsX.

300/10r1s — HayKa O XWUBOTHbIX.

AHTPOMo/10rns — HaykKa o 4yesioBeke.

laneoHTO/10rMsa — HayKa 06 MCKOMaeMblX PacTEHUSX U KUBOTHbIX.

AHaTtomMus — HaykKa O BHYTPEHHEM CTPOEHUWN OpraHm3Ma.

bnogunsnka — Hayka 0 GU3nYeckux n GU3NKo-XMMMUYECKNX NpoLeccax B KneTke.
bnoxummnsa — Hayka 0 XMMUYECKNX NpoLeccax B OpraHm3me.

leHeTuka — HaykKa O HaCNeACTBEHHOCTU U U3MEHYMBOCTMW.

mcronorns — Hayka O TKaHaX OpraHuM3MoB.

UmmyHonornsi — Hayka 06 nMmyHmuTeTe (CNOCOBHOCTM OpraHmM3aMa 3alMLATbCs OT YyXepOoaHbIX Ten).

MonekynsipHass 6uosiorusi — Hayka O peanusaumm HacneacTBEHHOW MHAOPMaUUKN, O HYKIIEUMHOBbIX
Kucnotax u 6enkax.

Mopgosiornsi — Hayka 0 BHELLHEM CTPOEHWE OpraHM3Ma.

Ceniekymsi — HayKa O CO34aHMWM HOBbIX MOPOA >XMBOTHbIX, COPTOB PacTeHMW, WTaMMOB rpuboB W
MUKPOOPraHM3MOB.

CuctemaTuka — Hayka o pasHoob6pas3nm opraHM3MoB.
®du3nosiornsi - Hayka o pyHKUMSIX OPraHoB M XU3HEAEATENbHOCTM OpraHu3ma.
Lntonornsi — Hayka o KneTke.

JKo/10rnsi — Hayka O B3aMMOLENCTBUSX XMBbIX OPraHM3MoB M KX coobuects Mexay cobon m c
OKpYy>atoLwen cpegon.



PACCMOTPUTE TABJIVILLY «blOJIOI' VA KAK
HAYKA» V1 SATIO/TTHUTE ITYCTVIO IYEVKY,

BITVMICAB COOTBETCTBVIOIIVI TEPMIH.

Pa3pnen buonorum NMpumep

Skornoruga MuweBble Lenu

donsnoAorus [MpoBefeHMe HepPBHOIro UMMyrbca




BBIBEPUTE OIVIH, HAVMIBOJIEE IIPABUJILHBIVI BAPVIAHT.

BJIVISIHUE YCJIOBUW CPEObI OBUTAHMSI HA
®OPMMWPOBAHME ITPM3HAKOB OPTAHV3MA U3YUAET
HAVKA

1) cnctemMaTmKa
2) reHeTmka

3) ceanekums

4) aHATOMM4



BBIBEPUTE IBA BEPHBIX OTBETA W3 IISITU M 3AIIMIIINTE LIV®PBI, 1O KOTOPBIMU
OHM YKA3AHBI.

K DMIIMPMUYECKVIM METOOAM M3YUEHMSI JKVIBOW
ITPUPOObI OTHOCIIT:

1) HODOAOAEHME

2) CPOBHEHME

3) abCTPArMPOBAHUE
4) MOAEAUNPOBAHME
5) AKCNEPUMEHT

3MFII/Ipl/IHeCKl/Ie METOAbI — HO OCHOBE OIllbITA.



BbIBEPUTE [ABA BEPHBIX OTBETA M3 ITJITU V1 SAIIMIINTE HMN®PBI, ITIO4 KOTOPBIMU

OHM YKA3AHBI.
N3YUEHUE bUOJIOTMYECKWX ObBEKTOB, ITPOLIECCOB B

PA3SJIMYHBIX CIIEHMAJIBbHO CO3JAHHDBIX YCIIOBMIX
OCYLUECTBJIAKOT C IIOMOIIBIO METOIOB:

1) aBCTPArMPOBAHMS
2) KAOHUPOBAHMS

3) MOAEAMPOBAHMS
4) o600 LLEHMS

5) aKcnepmmeHTa



BBIBEPUTE IBA BEPHBIX OTBETA W3 IISITU M 3AIIMIIINTE LIV®PBI, 1O KOTOPBIMU
OHM YKA3AHBI.

K TEOPETUYECKNM METOOAM bUOJIOTMHYECKUX
NCCIIEJOBAHVM OTHOCIIT

1) cpaBHeHME

2) SKCNEPUMEHTAABHbIM METOA
3) obobLLEeHME

4) nsmepeHme

5) HaBAlOAEHME



BbIBEPUTE [ABA BEPHBIX OTBETA M3 ITJITU U SAIINIINTE HM®PBI, ITIO4 KOTOPBIMMU
OHM YKA3AHDBDI.

MUKPOBVOJIOITMYECKOE ITPOMN3BOJICTBO KAK
OBJIACTDb BMOTEXHOJIOI'MU SAHVMMAETCJI

1) cCo3AQHMEM FreHETMHECKM MOAMAOULIMPOBAHHbBIX PACTEHMM
2) U3y4eHnem KAETOK DaKTepmm

3) NOAYy4EHMEM AHTUOMOTMKOB U BUTOMMHOB

4) CUCTEMATUKOM BUPYCOB

5) CUHTE30OM KOPMOBOIo B6eAka



BbIBEPUTE [ABA BEPHBIX OTBETA M3 ITJITU U SAIIUMIINTE HMN®PDBI, ITIO4 KOTOPBIMU
OHM YKA3AHDBDI.

METOObI BUOTEXHOJIOI'MN ITIO3BOJIAIFOT

1) 1M3y4nTb NPEBPALLIEHME BELLLECTB B NpoLecce
>KM3HEAEATEABHOCTM OPIAHM3MOB

2) MOAYYUTb PACTEHMUS C TEHETUMHECKMN U3MEHEHHBIMM MPUIHAKAMM
3) OOHAPYXUTb M3MEHEHMS, BO3HUKLLIME B OPITAOHM3ME B PEIYALTATE
OHTOreHesa

4) 13y4nTb MUKPOCKOMMYECKME CTPYKTYPbl KAETOK

5) M3MEHMTb HOCAEACTBEHHOCTb MMKPOOPTAHMU3IMOB MYTEM
KAETOYHOM UHXXEHEP MM

BUOTEXHOAOTUSA — METOAbLI U MPUEMbI
MOAYYEHMS MOAE3HbIX AAS HEAOBEKA
MPOAYKTOB C MOMOLLLbIO XKMBbIX
OPraHM3MOB.



HanpaBnenus GuoTexHonorum

Mukpobuonormyeckoe
Npon3BOoACTBO

KneroyHasa nHXXeHepus

NeHHas MHXeHepun

l

l

l

1. MeHbl, BBEAEHHbIE B
6akTepuu, NO3BONSAIOT
NPOU3BOAUTL FOPMOHbI.

2. N3 6bakTepumn
nepecaxeH reH, KOTopbIi
hukcupyeT a3oT 13
BO3ayXa 4151 KNeTokK
3NaKoBbIX KYyNbTyp.

3. PaspaboTtaHsb! WUTamMMmbl
MUKPOOPraHn3mos,
KOTOpble NPON3BOAAT
ropasgo 6onblie
BUTAMUHOB, YeM UCXOfHbIe
obpasup!.

1. BblpawjeHbl KNneTku-
rmbpuabl cobaku, KOWwKU,
MbILLX 1 OPYyruX
>XNBOTHbIX.

2. Mony4eHsbl
MeXBuaosble rmbpuasl,
KOTOpbl€ HEBO3MOXHO
co3pgarb TpaauuNOHHbIMU
MeTogamMu cenexkuuu.

3. MNosiBMNachL
BO3MOXXHOCTb COXPaHUTb
reHodoHA peaKux u
ncyesaroLmnx pacTeHuin.

1. MNosiBUNnackL BO3MOXHOCTb
nepecTpanBaTb NreHOTUMbI.

2. leHeTn4YeckKnn marepuan
Yyenoseka «nepecaxvsaroT» B
KNEeTKU MUKPOOPraHu3mMoB
AN CUHTE3a KOHKPETHOro
coefiHeHus.

3. OnpepeneHHble reHbl
BBOAAT B C/X KyNbTypbl NS
yNy4lweHNs NX COpPTOBbIX
KayecTB (reHHOo-
MoauuympoBaHHbie
NpoayKTbl).




HVIOKE ITPVMBEOEH ITEPEUEHDb METOHIOB MCCJIIEHOBAHWMJI. BCE
OHWM, KPOME [IBYX, MCIIOJIb3YIOTCJ B bBMOTEXHOJIOI'M.

" HAVIOVTE IBA METOJIA, «BBITTATAIOIIVX» M3 OBIIETO PSIIIA, VI 3SATIMIIIUTE

NP, ITOd KOTOPBIMU OHU YKA3AHDBDI.

1) METOA PEKOMBOUHAHTHBIX MAC3MMA,

2) comaTtmnieckas rmbpuamsaLIms
3) BbIPDALLMBAHME KAETOK M TKAHEW HA MUTATEAbHbIX CPEAOX

4) MEXBUAOBASI TMOPUMAM3IALIMA PACTEHUM
5) UCMLITAHUE MPOU3BOAMTEAS MO MOTOMCTBY



HVIOKE ITPVMBEOEH ITEPEUEHDb METOHIOB MCCJIIEHOBAHWMJI. BCE
OHWM, KPOME [IBYX, MCIIOJIb3YIOTCJ B bBMOTEXHOJIOI'M.

!!! HAVIOIVITE IBA METO/IA, «BBIITAITAFOIIIMX» M3 OBILETO PSIA, VI SATIVIIIIUTE
NP, ITOd KOTOPBIMU OHU YKA3AHDBDI.

1) a3KCNEPUMEHTbI C M3OAMPOBAHHBIMM KAETKAMM

2) NepEeHOC reHOB OT OAHOTO OPIraAHU3MA K APYTOMY

3) BbIPALLIMBAHME KAETOK M TKOHEW HO MUTATEAbHbIX CPEAQX
4) NOAY4YEHUE TETEPO3UCHbBIX PACTEHMM

5) ncnbITaHME NPOU3BOAUTEAS MO MOTOMCTBY



BBIBEPUTE [ABA BEPHBIX OTBETA M3 ITSITU V1 SAIIUMIINTE HMN®PBI, ITIO4 KOTOPBIMMU
OHM YKA3AHDBI

BKJIAZI BUOTEXHOJIOTUM B MEOAULIMHY
COCTOWT B

1) MCNOAB3OBAHMM XMMMUHECKOTO CUHTE3A AAT MOAYHEHMS
AEKQAPCTBEHHbIX MPENAPATOB

2) CO3AQHMM A€4EDHbIX CbIBOPOTOK HO OCHOBE MAQ3Mbl KPOBM
MMMYHM3UPOBAHHbIX XXMBOTHbIX

3) CUHTE3E TOPMOHOB HEAOBEKQO B OAKTEPMAABHbIX KAETKAX

4) n3y4eHUM POAOCAOBHbIX HEAOBEKO AAS BbISBAEHMS
HOCAEACTBEHHbIX 3000AEBAHUNM

5) KYAbTUBMPOBAHMM LLITAMMOB OAKTEPUM U TPUOKOB AAS
NOOM3BOACTBA OHTUOMOTUKOB B MPOOMBbILLIAEHHBIX MACLLTABAX



BBIBEPUTE OIVIH, HAMBOJIEE ITPABVJIBHBIVI BAPVIAHT.

KAKOWV METO/I IIO3BOJIVWJI ITOJTYUUTDb TUBPU]],
TABAKA VI KAPTO®EIS?

1) MCKYCCTBEHHbIM MYTATEHE3

2) retTepo3mc y rmOpmAOB

3) TMOPUAM3ALIMG COMATUYECKMX KAETOK
4) MQCCOBbIM OTOOP MOTOMCTBA

Mbpuansaumsa — CKPELLMBAHUE POAMUTEAbBCKUX QOOPM.



BBIBEPUTE IBA BEPHBIX OTBETA W3 ITSITU M 3AIIMIIINTE LIV®PBI, 1O KOTOPBIMU
OHM YKA3AHBI.

IMBPUOOJIOTUMUYECKHUI METOI MICCJTETOBAHM S
VICITIOJIb3VIOT

1) 2MOpUOAOTH
2) CEAEKLMOHEDDI
3) reHeTUKH

4) 3KOAOTU

5) OUOXMMMKM



YCTAHOBUTE ITOCJIEJOBATEJIDHOCTD OTAITIOB PASMHOZKEHW’1
PACTEHVM C ITIOMOILIbBIO KYJIbTYPbI TKAHIM.

SAIIMIINUTE COOTBETCTBYIOIIYIO ITOCJIIEJOBATEJIBHOCTD LIVIDP.

1) AeAEHME BbIAEAEHHbBIX KAETOK U MOAYYEHME KAETOYHOM
MOCCHbI

2) OTAEAEHME KAETOK OOPA30BATEABHOM TKAHW PACTEHMS U
NOMELLEHME UX B MUTATEABHYIO CPEAY

3) NnepeCcaAKa MOAOAOTO PACTEHUS B TRYHT

4) AMOPEPEHLMPOBKA TKOHEN U OPIOHOB

5) 06pPABOTKA KAETOYHOM MACChl OUTOTOPMOHAMM AAS
AN EPEHLIMPOBKM KAETOK

21543



BBIBEPUTE OIVIH, HAVMIBOJIEE IIPABUJILHBIVI BAPVIAHT.

C OTKPBITUEM MEMO3A «IT'MIIOTE3A UMCTOTBI
ITAMET» ITIOJIYUWIA IIOATBEP>KIIEHWE

1) umMTOAOrM4ECKOE

2) aMBPHOAOTHMYECKOE
3) TMCTOAOTMYECKOE

4) reHeTn4yeckoe

Lintonorms — HAYKQA O KAeTKe. [OMeETbl — MOAOBLIE KA@TKM.



METOIbI IIMTOJIOTUM:

Mukpockonus — 13y4eHne MOPIPOAOTUM KAETKM.

XpomaTtorpagpmsa — PUINKO-XMMMYECKMIN METOA, MCMOAb3YEMbIN B
LLUTOAOTUM AAS PA3AEAEHUI CMECU BELLLECTB, OCHOBAHHOM HA PA3HOM
CKOPOCTU ABMXKEHMS BELLLECTB YEPE3 AACOPOEHT, HAMPUMEP, PA3ZAEAEHUE
CMECU MUTMEHTOB PACTEHMM.

OAEKTPOGDOPES - PUINKO-XMMMYECKMN METOA, MCMOAb3YEMbIN B
LLUTOAOTUM AAS PA3SAEAEHUI CMECK BELLLECTB C MOMOLLLBIO SAEKTPUYECKOTO
TOKQA, HAMPUMEP, PA3ZAEAEHUNE CMECU DEAKOB MAQ3MbI KDOBM.

MeToA MeYeHbIX ATOMOB — BBEAEHME B BELLLECTBO PAAMOCKTUBHOIO
M30TOMA XMMMYECKOTO DAEMEHTA AAS M3YHEHMS MYyTEM €70 MPEBPALLLEHMS B
KAETKE. METOA UCTMOAB3YETCS AAT U3YHEHUS KMUIHEAEITEABHOCTU KASTKM.

BUOXMMMHECKMM METOA — METOA, MCMOAb3YEMbIN B LLUTOAOTUM AAS
OOHAPYXXEHMA 1 OLLEHKM KOAMYECTBA BELLLECTB B KAETKAX M TKAHAX
OPrAOHM3MOB, M3YYEHUE CTPYKTYPbI BELLLECTB.

LleHTpugpyrupoBaHme — METOA PA3AEAEHMA KAETOYHBIX CTRYKTYD M
MOKPOMOAEKYA C MOMOLLIbIO LLEHTPUAOYTH, MO3BOASIOLLLMMA

AP ADOEPEHLMPOBAHO OCAXKAATb KAETOYHbIE CTPYKTYPbl, OTAMYAIOLLIMECS
APYT OT APYra CBOEM MOCCOM.



BbIBEPUTE [ABA BEPHBIX OTBETA M3 ITJITU U SAIIUMIINTE HMN®PDBI, ITIO4 KOTOPBIMU

OHM YKA3AHDBDI.

B INTOJIOI'VIN

NCIIOJIb3YIHOT METO/IbI

1) LEHTPUADYTMPOBAHME
2) KYABTYPQ TKOHM

3) xpomarorpad

4) reHeaAOrM4yeCcKmm
5) TMOPUMAOAOTNYECKMM

OUA N306peTeHmne xpomarorpadum - 1903 r.

«...pas/InuHbIe KOMMNOHEHTbI C/T0XHOO
nUrMeHTa 3aKoHOMepHO pacnpeaensTcs
JIPYT 3a [ipyrom B cTon6e ajcopbeHTa n

Muxannn CemeHoBuY LiBeT

CTAHOBATCA AOCTYNHbIMYN Kaue CTBEHHOMY
onpeaeneHnto. Takoil pacL{BeyeHHbIii

1872 — 1919,

npenapar st Ha3Ba/l xpoMamoz2pammodl, a Boranwk, chusmnonor
COOTBETCTBYIOLMI MeToy, aHann3a
Xpomamozpadhuyeckum Mmemoodom.»




PACCMOTPUTE TABJINMLLY «METO/IbI bBOJIOT MYECKIX

VCCITEIOBAHU» U 3ATIOJTHUTE ITYCTVYIO SYEVKY, BITMICAB
COOTBETCTBYIOILIMI TEPMIIH.

MeTtopn, NMpnmeHeHne MmeToaa

|_|Ie|-|1-p|4q;)yr.|4 poOBAHUE pas3fierieHne KneTo4vHbIX CTPYKTYP

pasaerieHne OCHOBHbIX MMMEHTOB U3
OKCTpaKkTa JINCTbEB

XpomaTorpadgus




BBIBEPUTE IBA BEPHBIX OTBETA W3 IISITU M 3AIIMIIINTE LIV®PBI, 101 KOTOPBIMU
OHM YKA3AHBI.

B INTOJIOI'MN NCIIOJIb3YIOT METO/bI

1) TMOPUMAOAOTMHECKNM
2) reHeAAOTMYECKMNM

3) LEHTPUADYTMPOOBAHMUS
4) MUKPOCKOMUPOBAHMS
5) MOHUTOPUHIO




BBIBEPUTE OIVIH, HAMBOJIEE ITIPABVJIbHBIVI BAPVIAHT.

KAKOW METO/I IIO3BOJISIET M3BMPATEJIBHO BBIIEISATH U
N3YUATDb OPTAHOWMIbI KJIIETKW?

1) okpaALUMBAHKME

2) LEHTPUDPYIMPOBAHME
3) MUKPOCKOTMMS

4) XMMMYECKMM QHAAM3

Mpexnae, 4eM NoABEepPrHyTh KNeTku
LEeHTPUAYrMpoBaHunIo, paspyLuaroT ux KneTovyHsle
060n10YKkM. DTO AOCTUraeTCs NPOAAB MBAHUEM HEPes
ManeHbkue 0TBEPCTUA, YNbTPa3BykoBoW Bubpaunei,

UNn 0BbIYHBIM U3MENbYEHUEM PACTUTENbHbIX TKaHe = & 900
necTukom B hapdoposoit ctyne. Mocne aToro TkaHu [ B

noMewaroT B NPOGUPKK U C BBICOKOR CKOPOCTBIO )o. 9 o565
BPaLLAKOT B LeHTpUdbYre. i Fiiie

KpynHbie KOMNOHEHTBI KNeTkn obpasyloT ocanok npu :
HU3KUX CKOPOCTAX. Menkue KOMNOHEHTb! KNeTKK @ @ ‘Cj —y U
BbINAAAKOT B 0canoK npu 6onee BbiCOKUX CKOPOCTSX.
Sranbl UeHTpUyrupoBaHua:

- HA3Kas CKOpPOCTb (8gpa, unutockener);

- CpenHAsa CKOPOCTh (XnoponnacThl);

- BbICOKas CKOPOCTb (MUTOXOHAPWUK);

- O4€Hb BBICOKAs CKOPOCTh (pUBOCOMBI).

¥npa Mutoxo=apuy  Jlusocome Peiiocome



BbIBEPUTE [ABA BEPHBIX OTBETA M3 ITJITU U SAIIUMIINTE HMN®PDBI, ITIO4 KOTOPBIMU
OHM YKA3AHDBDI.

METO/ HEHTPUDYI'MPOBAHWMI ITO3BOJIJIET

1) onpeAeAnTb KOYECTBEHHbIM M KOAMHECTBEHHbIM

COCTOB BELLLECTB B KAETKE

2) OnNpeAEAUTb NPOCTPAHCTBEHHYIO KOHJOUIYPALMIO U

HEKOTOPbLIE CPM3MHECKME CBOMCTBA MAKPOMOAEKYA

3) OYUCTUTUTbL MAKPOMOAEKYAbI, BbIBEAEHHbIE 13

KAETKMU LieHTpudyruposaHme

4) MOAYHYUTb oobemHoe M306p(]) [To3BOISET OYUCTUTL MAKPOMOEKY Nbl, BblAENEHHbIE N3

5) DA3AEAUTb OPTAHOMAbI KAETK) KNeTku, pas3fenunts opraHouabl KNetku.
Insa sToro cneumansHsIM criocobamut UaMens4atT 1

paspylaoT KNneTky.

[Mony4yeHHyto'CMeCh C NMOMOLLbIO LUEHTPUYIN pa3fnenstoT Ha
hpakuUnm

/g )
E "‘r'v.
5. e 1 : ’
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Meropg, ueHT pndyruposaHus
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BBIBEPUTE OBA BEPHBIX OTBETA W3 IISITU M 3SAIIMIIINTE LIV®PBI, 1O KOTOPBIMU
OHM YKA3AHBI.

C IIOMOIIbIO (;BETOBOVI MUKPOCKOIIVN B
PACTUTEJIIbHOWM KJIETKE MO2KHO PA3JIMYNUTD:

1) SHAOMNAQ3MATUYECKYIO CETb
2) MUKPOTPYDOYKM
3) BAOKYOAb

4) KAETOYHYIO CTEHKY
5) pmMbBOCOMBI

BAKYOAb

KAETO4YHASA CTEHKQA




BBIBEPUTE IBA BEPHBIX OTBETA W3 IISITU M 3AIIMIIINTE LIV®PBI, 101 KOTOPBIMU
OHM YKA3AHBI.

B CBETOBOV MMKPOCKOII MO>XHO YBUIETH

1) AEAEHME KAETKM
2) penamkaumio AHK
3) TOAHCKPUMLMIO

4) DOOTOAM3 BOAbI

5) XAOPOMAQCTHI

MUTO3 — HEMPAMOE AEAEHUE KAETKM



BBIBEPUTE OBA BEPHBIX OTBETA W3 IISITU M 3SAIIMIIINTE LIV®PBI, 1O KOTOPBIMU
OHM YKA3AHBI.

[IPOLIECCHI OEJIEHMS KJIETOK U3YYAIOT C
ITOMOIIIbIO METOIIOB

1) AMdpbdoepPEHUMAABHOTO LIEHTPUMADYTUPOBAHMS
2) KYAbTYPbl KAETOK

3) MMKPOCKOMMM

4) MUKPOXMPYPIMU

5) dOOTO- 1 KMHOCHEMKM

AEANEHNE KAETKHN [MOA MUKPOCKOINOM



BBIBEPUTE OBA BEPHBIX OTBETA W3 IISITU M 3SAIIMIIINTE LIV®PBI, 1O KOTOPBIMU
OHM YKA3AHBI.

TPV USYUEHUM PACTUTEJIbBHOM KJIETKWY IT1O/T
CBETOBbBIM MUKPOCKOIIOM MOKHO YBUIETD

1) KAETOYHYIO MEMBDPAHY M ANNAPAT [OAbBAXM
2) OOOAOHKY U LIMTOMAQ3MY

3) 9APO 1 XAOPOMAQCTHI

4) pBOCOMbBI U MUTOXOHAP MM

5) DHAOMAA3MATUYECKYIO CETb U AMZOCOMDbI

XAOPOMAQCT

UHMTOMNAA3IMA

IAPO

KAETOYHQAS CTEHKA
(0oboaoyka)




BbIBEPUTE [ABA BEPHBIX OTBETA M3 ITJITU U SAIIUMIINTE HM®PBI, ITIO4 KOTOPBIMU
OHM YKA3AHDBI

KAKOBO ITPEMMYILIECTBO MCIIOJIb3SOBAHWJI .
DJIEKTPOHHOWM MUKPOCKOIIUN ITEPEO CBETOBOWM?

1) OOAbLLIEE PA3PELLEHME

2) BO3MOXXHOCTb HOBAIOAOTH XXMBblE OObEKTbI

3) AOPOroBM3HA METOAQ

4) CAOXKHOCTb MPUTOTOBAEHMS NPenapara

5) BO3MOXXHOCTb M3Yy4aTb MAKPOMOAEKYAIPHbIE

CTPYKTYPbl

MoAekyAa AHK BAKTEPMAABHBIX MAQ3IMUA,
MOA DAEKTPOHHbLIM MUKPOCKOMOM



BbIBEPUTE [ABA BEPHBIX OTBETA M3 ITJITU U SAIIUMIINTE HM®PBI, ITIO4 KOTOPBIMU
OHM YKA3AHDBDI.

KAKWME OPTAHOVAbI bbIJ/INM ObHAPY KEHDbI B KJIETKE
C ITIOMOIIIBIO DJIEKTPOHHOI'O MUMKPOCKOIIA?

1) pnbOoCOoOMBbI

2) aApa

3) XAOPOMAQCTb

4) MUKPOTPYDOHKM
5) BAOKYOAMU

PLUBOCOMBI MOA SAEKTPOHHBIM MUKPOCKOMOM




BBIBEPUTE OIVIH, HAVMIBOJIEE IIPABUJILHBIVI BAPVIAHT.

BBIPAIIIMBAHUE TKAHEV BHE OPTAHWM3MA -
ITPVIMEP METOIA

1) KYABTYPbI KAETOK

2) MMUKPOCKOMUPOBAHMS
3) LEHTPUDYTMPOOBAHMS
4) reHHOM MHXEHEP UM




1.2. YPOBHEBAS OPTAHM3AIIUSA U DBOJIIOLIM .
OCHOBHBIE YPOBHU OPTAHU3AILIUU )KUBOU
IMMPUPOIbI: KJIETOYHbIN, OPTAHU3MEHHBIN,
nONYJISINNOHHO-BUI0BOU, BUOTEOLIEHOTUYECKHH,
BUOC®EPHBIMN.

BUOJOI'MYECKHME CUCTEMbI. OBIIHUE INTPU3HAKH BUOJIOT'NMYECKHUX CUCTEM: KJIETOYHOE
CTPOEHHUE, OCOBEHHOCTH XHMIYECKOT'O COCTABA, OBMEH BEIIECTB Y IPEBPAIIEHYSI SHEPT U, TOMEOCTA3,

PA3IPA’JKMMOCTD, IBUJKEHUE, POCT U PA3SBUTHUE, BOCITPOU3BEJEHUE, 3BOJIIOIUA




BBIBEPUTE IBA BEPHBIX OTBETA W3 IISITU M 3AIIMIIINTE LIV®PBI, 101 KOTOPBIMU
OHM YKA3AHBI.

OPTAHVM3MEHHBIV YPOBEHb OPTAHM3ALIVN
JKVMIBOTO VI3YUAIOT

1) BUOXMMIMS

2) TMCTOAOTUS

3) MOPDOAOTUS
4) POU3NOAOTHS
5) umtonorms




BBIBEPUTE IBA BEPHBIX OTBETA W3 IISITU M 3AIIMIIINTE LIV®PBI, 101 KOTOPBIMU
OHM YKA3AHBI.

KAKWVE HAYKU N3YYALIOT KMBbIE CMUCTEMbI HA
OPTAHMSMEHHOM YPOBHE?

1) aHATOMMS

2) BbroLeHoAOor4

3) dom3moAorms

4) MOAEKYAIPHAN OMOAOTUS
5) DBOAIOLIMOHHOE Y4eHue



BBIBEPUTE IBA BEPHBIX OTBETA W3 IISITU M 3SAIIMIIINTE LIV®PBI, 1O KOTOPBIMU
OHM YKA3AHBI.

KAKME BUOJIOTUMYECKUE HAYKU PABOTAIOT C
OBBEKTAMW, OTHOCAIIIVMMUNCII K OPTAHVN3MEHHOMY
YPOBHIO OPTAHU3ALINW 2XKN3HIN?

1) reHeTHka
2) BUOXMMMS
3) OMOAOTUS
4) UMTOAOTUS
5) aHaTOMMS



BbIBEPUTE [ABA BEPHBIX OTBETA M3 ITJITU U SAIIUMIINTE HMN®PBI, ITIO4 KOTOPBIMU

OHM YKA3AHBI.
KAKWVE BUMOJIOTMYECKMNE HAVYKN U3YUALIOT

HAOJOPTAHVI3MEHHDBIE YPOBHV OPTAHMU3ALINN XKXNU3HWN?

1) MOAEKYAIPHOS OMOAOTUS
2) 3KOAOTUS

3) OMoLLEHOAOT S

4) umToAOTUS

5) TMCTOAOTUS



BBIBEPUTE IBA BEPHBIX OTBETA W3 IISITU M 3SAIIMIIINTE LIV®PBI, 1O KOTOPBIMU
OHM YKA3AHBI.

KAKME BUOJIOTUMYECKUE HAYKU PABOTAIOT C
OBBEKTAMW, OTHOCJAIIVMMUNCI K KIIETOUYHOMY YPOBHIO
OPTAHMSALINN X KNU3HWN?

1) uMTOAOTUS

2) NOAEOHTOAOTMS
3) aMBpUHoAOTHS
4) reHeTMKO

5) MMKPOOUOAOTHS



BBIBEPUTE IBA BEPHBIX OTBETA W3 IISITU M 3SAIIMIIINTE LIV®PBI, 1O KOTOPBIMU
OHM YKA3AHBI.

KAKME BUOJIOTUMYECKUE HAYKU PABOTAIOT C
OBBEKTAMW, OTHOCAIIVMMUCI K ITOITYJIZLIMOHHO-
BUIOBOMY YPOBHIO OPTAHM3 AN XKVN3HWN?

1) reHeTnka

2) 3KOAOTUS

3) aMBpPHoAOTS

4) 3BOAIOLIMOHHOE Y4eHue
5) aHaTOMMS



BbIBEPUTE [ABA BEPHBIX OTBETA M3 ITJITU V1 SAIIMIINTE HMN®PBI, ITIO4 KOTOPBIMU

OHM YKA3AHBI. )
OBDBEKTDBI M3YUEHWMA KAKMX U3 ITPUBEAEHHbBIX HAYK

HAXOIATCI HA HAIJOPTAHM3MEHHOM YPOBHE
OPTAHM3SALNN X KNBOTIO.

1) MOAEKYAIPHAS BUMOAOTUS
2) aKOAOTMS

3) aMOpUHoAoTrs

4) cMctemMatmka

5) aHaTtommg



BbIBEPUTE [ABA BEPHBIX OTBETA M3 ITJITU U SAIIMIINTE HM®PBI, ITIO4 KOTOPBIMU

OHM YKA3AHDBDI.

KAKWE METOObI MCCJIIEHOBAHWMJI ITO3BOJINJIN
YCTAHOBUTD CTPYKTYPY MOJIEKYJIbI THK?

1) PEHTTEHOAOTUYECKMM
2) HODOAIOAEHUE

3) MMKPOCKOMMS

4) UMTOreHETUYECKMM
5) MOAEAUPOBAHME

1953 r. amepukaHckme onoxmumukm k. YOTcoH
n ®.Kpuk yctaHosunu ctpyktypy OHK

Mogene ctpoenua OHK







2.1. COBPEMEHHAJI KIIETOUYHAJ TEOPWJI, EE
OCHOBHBIE ITOJIOKEHWI, POJIb B ®OPMUPOBAHWUN
COBPEMEHHOWV ECTECTBEHHOHAYYHOWM KAPTVHBI
MWUPA. PASBUTUE 3HAHUM O KJIETKE.

KAETOYHOE CTPOEHMUE OPTAHU3MOB — OCHOBA EAUHCTBA
OPFAHUYECKOIO MUPA, AOKA3ATEAbCTBO POACTBA )XMBOW MPUPOADI




BBIBEPUTE OBA BEPHBIX OTBETA W3 IISITU M 3SAIIMIIINTE LIV®PBI, 1O KOTOPBIMU
OHM YKA3AHBI.

B PASPABOTKY KJIETOUHOWM TEOPUW CBOM
BKJIAI BHECJI:

1) OnapuH
2) BepHaOACKUM

3) LLUAenaeH v LLIBOHH
4) MeHAEAD
5) Bupxos

Martrmac WLWinenaen
O606WweHne ceeaeHnm o kneTkax

CO3ATE/JIb KJIETOYHOWN TEOPUU

Teopop LLiBaHH
Hemeukunn unsmnonor

[OMONIOrMYHOCTL KIETOK XUBOTHbBIX U pacTeHui
CO3AATEJIb KJIETOHHOWU TEOPUA

Pyanonocd Bupxos

Bcakas knetka NpoucxoamT OT APYroii KNeTku
AOOMNOJIHEHUE K KJIETOYHOW TEOPUN




BBIBEPUTE TPU BEPHBIX OTBETA M3 IIIECTU U 3AIIMIIVTE LM®PDI, 1100 KOTOPHIMMU
OHM YKA3AHBI.

OCHOBHBIE IIOCTYJIATBI KJIETOUHOW TEOPUU
COOPMYIJINPOBAJIN

1) P. Tyk

2) T. LLBaHH

3) M. LLUIAemaeH

4) P BMpXOB MaTtTuac WWnenaeH

5) A /\eBeHry| ObobuieHne cBeaeHNit 0 kneTkax
CO34ATEJ1Ib KIIETOYHOW TEOPUU

6) 4. AQpBHH

Teopop LLiBaHH
Hemeukunn dusuonor

[OMONIOrMYHOCTL KIETOK XUBOTHbBIX U pacTeHui
CO3AATEJIb KJIETOHHOWU TEOPUA

Pyanonocd Bupxos
Bcsikasi kneTka npoucxoauT oT APYron KNeTku
AOMOJIHEHUE K KJIIETOYHOW TEOPUU




BBIBEPUTE OIVH, HAVIBOJIEE ITPABVUJIbHBIVI BAPVIAHT.

KIIETKY CUUTAIOT EAVMHUIIEV POCTA U
PA3SBUTUSI OPTAHM3MOB, TAK KAK

1) OHO MUMEET CAOXKHOE CTPOEHME JHHE

2) OPraHmM3M COCTOMUT M3 TKOHEM

3) YUCAO KAETOK YBEAMYMBOAETCH B
OPraHU3ME NMYTEM MMTO3A 3
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4) B MTOAOBOM PA3MHOXEHMM
YH4OACTBYIOT TOMETH A



BBIBEPUTE OIVIH, HAVIBOJIEE ITIPABVUJIbHBIVI BAPVIAHT.

B CBA3W C TEM, UTO B JIOBOM KJIETKE ITPOMCXOOUT
IINMNTAHME, IbIXAHWUE, ObPASOBAHME IIPOAYKTOB
AKMSHENEATE/IbHOCTW, EE CHUTAIOT EAVHVIIEN

1) pOCTQ M PA3BUTUS

2) POYHKLUMOHAABHOM

3) reHeTn4eCcKou

4) CTPOEHMI OPTraAHM3MA

Ll,blxaHme KNeTKU

YrneKkucasin

bl “ﬁMMKLUmMMW&d\w Al



BBIBEPUTE OIVH, HAVIBOJIEE ITPABVUJIbHBIVI BAPVIAHT.

KJIETKA - EAVMHUIIA POCTA N1 PA3BUTWI
OPI'AHVISMA, TAK KAK

1) B HEM UMEETCA 9APO

2) B HEM XPAHUTCA HOCAEACTBEHHAS
MHCDOPMALMS

3) oHO CNOCOBHA K AEAEHMIO -‘
4) 13 KAETOK COCTOSIT TKAOHM
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BbIBEPUTE [ABA BEPHBIX OTBETA M3 ITJITU U SAIIUMIINTE HMN®PDBI, ITIO4 KOTOPBIMU
OHM YKA3AHDBDI.

YKAKWUTE $OPMYJIMPOBKY OOHOI'O U3
ITOJIOKEHUN KIIETOUYHOW TEOPUMN

1) OB60A0HKA TPMOHOM KAETKM COCTOMT M3 YTAEBOAOB

2) B KAETKAX XXMBOTHbIX OTCYTCTBYET KAETOYHAY CTEHKA

3) KAETKM BCEX OPTAHU3IMOB COAEPXKAT AAPO

4) KAETKM OPTraOHU3MOB CXOAHbI MO XMMMUYECKOMY
COCTOBY

5) HoBble KAETKM ODPA3YIOTCSH MYTEM AEAEHUA MCXOAHOM
MATEPMHCKOM KAETKM



BbIBEPUTE TPV BEPHBIX OTBETA M3 INECTU U SAIIVNIINTE LIN®PHBI, ITO1 KOTOPbIMU
OHM YKA3AHDBI

KAKME ITIOJIOKEHWI COOEPXKUT
KIIETOUHAJ TEOPWUII?

1) HOBble KAETKM OBPA3YIOTCH B PE3IYABTATE AEAEHMS
MATEPMHCKOM KAETKM

2) B MOAOBBIX KAETKAX COAEPXKUTCH TANAOMAHbBIM HADOP
XPOMOCOM

3) KAETKM CXOAHbI MO XMMMYECKOMY COCTABY

4) KAETKQ — eAUHULLO PA3BUTHA BCEX OPTAOHM3MOB

5) KAETKM TKAOHEN BCEX PACTEHMM U XXKMBOTHbBIX OAMHAKOBbI
NO CTPOEHMIO

6) Bce kaeTkm coAep>XAT MOAEKYAbI AHK



BbIBEPUTE TPV BEPHBIX OTBETA M3 IHNECTU U SAIIVNIINTE LIN®PHBI, ITO1 KOTOPBIMU
OHM YKA3AHDBI

KAKWME M3 ITEPEUYMNCIIEHHBIX l:IOJ'IO)KEHI/IVI~
OTHOCITCI K COBPEMEHHOM KIIETOUHOW TEOPUN?

1) BCce opraHm3ambl U BUPYCbl COCTOAT M3 KAETOK.

2) PQCTEHMA 1 XKMBOTHbIE COCTOAT M3 KAETOK.

3) KAeTKa — 3TO CTPYKTYPHO-QOYHKUMOHAABHAS €AMHULLO
>)KMBOTO, MPEACTABAFOLLLAA COOOM DAEMEHTAPHYIO
>KMBYIO CUCTEMY.

4) XMMYECKUMN COCTAB U CTPOEHUE CTPYKTYPHbIX EAMHUL,
BCEX XMBbIX OPTrAOHM3MOB CXOAHDI.

5) CXOAHOE KAETOYHOE CTPOEHME OPIraHMU3MOB,
HACEAAOLLIMX 3EMAID, CBUAETEALCTBYET O EAMHCTBE UX
MNPOOUNCXOXKAEHMS.

6) KAETKM BO3HMKAIOT NMYTEM HOBOOOPA30BAHUM M3
HEKAETOYHOrO BELLLECTBA.



YCTAHOBWUTE ITPABUJIbHVYIO ITOCJIEHJOBATEJIBHOCTD DTAIIOB
PA3SBUTWII HNTOJIOT'VIMN.

SAIIMIINUTE COOTBETCTBYIOIIYIO ITOCJIIEJOBATEJIBHOCTD LIVIDP.

1) M3obpeTeHne IAEKTPOHHOIO MMUKPOCKOMNA
2) OTKPbITME PUDOCOM
3) n3obperteHne CBETOBOTO MMKPOCKOMNA

4) ytBepxxaeHmne P. BUPXOBA O MOIBAEHMM KOXKAOM KAETKM OT
KAETKM

5) NogBAEHME KAETOYHOM Teopmm T. LLIBaHHA 1 M. LLIAenaeHa
6) NnepBoe ynotpebAEHMNE TEPMUHA (KAETKAN P. T'yKOM

365412



BbIBEPUTE TPV BEPHBIX OTBETA M3 IHNECTU U SAIIVNIINTE LIN®PHBI, ITO1 KOTOPBIMU
OHM YKA3AHDBDI.

OCHOBHBIE IIOJIOKEHMSI KIIETOUHOW TEOPUU
ITO3BOJIAIFOT COEJIATD BbIBObI O

1) BUOreHHOM MUIPALMUM ATOMOB

2) POACTBE OPTrOHMU3MOB

3) NPOUCXOXKAEHMM PACTEHMIN 1 XKMBOTHBIX OT OBLLLETO
npeaka

4) NOABAEHMU XM3HM HO 3EMAE OKOAO 4,5 MAPA. AET
HA30A

5) CXOAHOM CTPOEHMM KAETOK BCEX OPIraHM3MOB

6) B3AMMOCBSA3U XXMBOM U HEXXMBOM MPUPOAbI



BbIBEPUTE TPV BEPHBIX OTBETA M3 IHNECTU U SAIIVNIINTE LIN®PHBI, ITO1 KOTOPBIMU
OHM YKA3AHDBDI.

OCHOBHBIE IIOJIOKEHMSI KIIETOUHOW TEOPUU
ITO3BOJIAIFOT COEJIATD BbIBObI O

1) BAUSAHUU CPEAbI HO NPUCNTOCODOAEHHOCTb

2) POACTBE OPTrOHMU3MOB

3) NPOUCXOXKAEHMM PACTEHMIN 1 XKMBOTHBIX OT OBLLLETO
npeaka

4) PA3BUTUMN OPTAHM3MOB OT NPOCTOTO K CAOXHOMY

5) CXOAHOM CTPOEHMM KAETOK BCEX OPTAHM3MOB

6) BO3MOXHOCTU CAMO3APOXKAEHUI XXMU3HM U3 HEXXMBOM
MATEPUU



BbIBEPUTE TPV BEPHBIX OTBETA M3 IHNECTU U SAIIVNIINTE LIN®PHBI, ITO1 KOTOPBIMU
OHM YKA3AHDBDI.

CXOIHOE CTPOEHME KJIETOK PACTEHUN U
KMBOTHDBIX - JOKA3SATEJIbCTBO

1) ux poAacTBa

2) OBLLIHOCTM NPOUCXOXKAEHMSI OPTAHM3MOB BCEX LLAPCTB
3) NPOUCXOXKAEHMSA PACTEHMM OT XXMBOTHbIX

4) YCAOXHEHMI OPTAOHM3MOB B MPOLLECCE 3BOAIOLLMM

5) eAMHCTBA OPraHMYeCKOro Mmpa

6) MHOroo6pPA3MI OPraHM3MOB



!!! OIIPEOEJIVTE ABA IIP3HAKA, «BBITTAITAOIIINX» M3 OBILIEIO CITMCKA, 1

SAIINIINUTE B OTBET IN®PPDI, 1101 KOTOPbIMW OHWM YKA3AHDI.

OCHOBHOBIE IMTOJIOXXEHMS KJIETOUHOW TEOPUU
[IO3BOJISIIOT COEJIATH BBIBOJI O

1) OMOreHHOM MUTPALLMM ATOMOB

2) POACTBE OPTrOHMU3MOB

3) NPOUCXOXKAEHMM PACTEHMIN 1 XKMBOTHBIX OT OBLLLETO
npeAkd

4) NOIBAEHUM XM3HU HO 3EMAE OKOAO 4,5 MAPA. AET
HA30A

5) CXOAHOM CTPOEHMM KAETOK BCEX OPTAOHM3MOB



