CIHEU®UKALUA
TMPOBEPOYHOI PaGOTHI O OHOJIOTHUH I
odyuyamuxcs 10-x kiaccos

1. Ha3nauyeHue MpPOBEPOYHOI paGoThI
IIpoBepounass  paboTa TPOBOAUTCSA C IENBIO ONPEACICHHUS YpPOBHS
MOATOTOBKH 10 Ononornu odyyaromuxcs 10-x KIaccos.

2. IOKyMeHTbI,  OmpeAejsiiONIie  coAep:KaHWe ¥  XapPaKTePHCTHKH
NMPOBEPOYHOI PadoThI

CopepxaHMe M OCHOBHBIE XapaKTEPUCTHKH IPOBEPOYHOM  paboThI
OIIPEEIISIOTCS. HA OCHOBE CIEAYIOMINX TOKYMEHTOB:

— denepanbHBIil TOCYIAapPCTBEHHBIH 00pa30BaTEIbHBIA CTAHAAPT CPEAHETO
obmero oOpazoBaHus  (yTBepkAEH  IpukazoM  MwuHOOpHayku  Poccuu
ot 17.05.2012 Ne 413);

— denepanbHbli IepedeHb yUeOHUKOB, JOMYIEHHBIX K HCIOIb30BAaHUIO IIpU
pealu3allid HMEIOIUX TOCYAApCTBEHHYIO AaKKpPEAUTaIuI0 00pa30BaTeNbHBIX
MporpaMM HadajJbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpexHero oOIero
oOpa3oBaHHA OpraHu3aIUsIMH, OCYIIECTBISIOIIIMHI 00pa3oBaTeNbHYIO
NeATebHOCTh (YyTBEpkAEH NpukazoM Munnpocsemenuss Poccun or 21.09.2022
Ne 858);

— VHuBepcanbHbI  KoIU(UKATOp  pacupeAcnéHHBIX MO  KiaccaM
IPOBEpsieMBbIX TPeOOBaHMI K pe3ysIbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTelbHON
IpOrpaMMBl  CPeTHEr0 00Imero oOpa3oBaHHS M DJIEMEHTOB COIEPXKaHUS IO
Oouonornu  (omoOpeH  pemeHHeM  (elepallbHOTO  y4eOHO-METOIUYECKOTO
00BeAMHEHUS o obmemy 00pa3oBaHHIO (npotokoun
o1 12.04.2021 Ne 1/21)).

3. YcioBuS NpoBeieHUsl NPOBEPOYHOii padoThl
IIpn opraHusanuu U IpPOBEAEHHH PabOTHl MpPEdyCMaTPUBACTCA CTPOroe
coOIIoicHHe NOPAAKA OPTaHU3aLUU U IPOBEIEHUS HE3aBUCUMON JUATHOCTUKH.
JlononHuTeNnbHbIE MaTEpUAbl 1 000PYA0BaHUE HE UCIIOIb3YIOTCS.

4. Bpemsi BbINOJIHEHUSI TPOBEPOYHOI padoThI
Bpewms BBIIIOJTHEHUS NIPOBEPOYHON pabotsl - 70 MUHYT.

ConeprxkaHue U CTPYKTypa IPOBEPOUHON MaTepUasoB

Kaxnprii BapuHaHT mHpoBepodyHOH paboTel coctout u3 20 3amaHumii ¢
KpaTKUM OTBETOM.

3agaHMs  TPOBEPOYHON  pabOTBl  TPYNNHPYIOTCS 1O  OCHOBHBIM
collep>KaTeNbHBIM OJIOKaM Kypca OHOJOIMH CpeJHell IIKOJIbI, OCBOCHHOI'O
oOyuaromumucs 10-X KJIaccoB K MOMEHTY NIPOBEIEHUS PaOOTHI.

PacnpeneneHue 3agaHuil o coxepkaTeNbHBIM pa3jielaM Kypca OUOJIOruu
10-ro ky1acca IpuUBEICHO B TAOJIHUIIE.

Tabruya
Ne KoauvectBo
/i Pa3znen kypca 6nosnorun samaHmil
1. | Buonorus kak HayKa O )KHUBOW IIPUPOJIE 3
2. | Buonornveckue CUCTEMbI U MX CTPYKTypHas OpraHU3aIlHs 4
3. | Kierka kak Ononoruyeckas cucrema 4
4. | I'enernveckass HHPOPMAIHMS B OMOJIOTHUECKUX CHCTEMaX 9
Bcero: 20

5. TlopsiioK OLEeHNWBAHUsSI OTAEJBHBIX 3aJaHU W PaGoThl B 1eJIOM

Bepnoe BwimonHeHue kaxaoro u3 3amanuii 1, 3-5, 9, 13, 20 oneHuBaercs
1 GamnoM. 3alaHle CYUTACTCS BBITIOJHEHHBIM BEPHO, €CJIM OTBET 00YYaroIIerocs
COBIIAIAET C DTAJIOHOM.

BepHoe BbImosHEHHE Kaxkigoro u3 3amanuit 2, 6-8, 10-12, 14-19
olieHUBaeTcs 2 0ayuiamMu. 3a1aHie CYUTASTCS BBITIOJIHEHHBIM BEPHO U OLICHHBAETCS
MaKCHUMaJbHbIM OaJlJIOM, €CIId OTBET OOYYaroIIerocs IOJTHOCTHIO COBHAHACT C
STAJIOHOM; OlleHMBaeTcst | OamioM, eciu JOomyleHa OJHa OIIMOKA; B OCTAIbHBIX
cinydasx — 0 6anos.

MakcumasbHbIi Oail 3a BBINIOJIHGHHE BCEH NPOBEpOYHOI paboTel — 33
Oasra.

B npunoxenun 1 npuenén o00OMIEHHBIN TUIaH TPOBEPOYHON pabOTHL
B npunoxenun 2 NPUBEIEH JIEMOHCTPALIMOHHBIN BapHaHT
IIPOBEPOYHOM PabOTHI.

B nemMoHCTpallMOHHOM BapuaHTE MPEJCTABIEHbl MPUMEpPHBIE THUIIBI
u ¢dopmarhl 3alaHUN MPOBEPOUYHOM PabOTHI NIl HE3aBUCHUMOW OLCHKH YPOBHS
MTOATOTOBKH 00YYaIOIUXCSl.




O0001EHHDBIH NIAH

MPOBePOYHOii paGoThI 10 OMOJIOTHH
s odyqarmmxcesa 10-x kiaccos

Hcnonp3yroTest cieayromme yCluoBHbIE 0003HAYCHHS:
KO — 3amanue ¢ kpatkum oTBeTOM, b — 3ajanne 6a30BOro ypOBHS CJIOXKHOCTH,
IT — 3ajaHre MOBBIIIEHHOT'O0 YPOBHS CIIOXKHOCTH.

Ipunoocenue 1

Ne IInanupyemble pe3yJbTaThl Tun Ypo-
3ana] KonTtpoaupyemsbie Kon oByuennsi, npoBepsieMbie Kon sana- BEHP Makc,|
371eMeHThI cogepaxkanus | K9C PO cJI03K-| Gamn
HUsA ymeHust Hus |
1 |I[IpuHOMIBI TO3HAHUA 1.2 |Tlonb30BaThcsi COBPEMEHHON 31 | KO 11 1
MPUPOBL [ MIOTE3HI, OHOIOTHYECKOM
3aKOHBI U TEOPHH, UX POJIb B TEPMHUHOJIOTHEH i CUMBOJIMKOM
(opmupoBanuH JUI OOBSICHEHUS
COBPEMEHHOH €CTECTBEHHO- OHMOJIOTHYECKUX SIBIICHUI
Hay4YHOH KapTUHBI MHpa. u npoueccos. [loka3piBaTh Ha
YPpOoBHM OpraHu3aLuH KOHKPETHBIX IIPEMEpax CBs3b
npuposl. Cucrema. OHOJIOTMYECKUX 3HAHUH CO
Brocucrema u e€ cBoiicTBa 3HAHUSMH B 001acTH Ppr3nKHy,
XMMHH, MaTEMATUKH,
reorpaduu, vHGpopMaTUKH,
001I1eCTBO3HAHHS
2 |U3y4enne 6uocucTeM. 2.2 |IIpumeHsTH OOIECHAYYHEIE, 11 | KO| b 2
DMIUpUYecKUe 1 YaCTHBIE METO/Ibl HAYYHOTO
TEOPETUYECKHE METOIBI MIO3HAHUS B LEJSX N3YUCHUS
U UX UCIIOJIb30BAaHUE OHOJIOTHYECKHX ABJICHUM
B 6uonorun. OcoGeHHOCTH U TIPOLIeCcCOB; (HOPMYIHPOBATH
OHMOJOTHYECKIX npobneMy/3anaqay
HCCIIEIOBAHUN HaOJFOICHUS, yIeOHOTO
9KCIIEPUMEHTA;
(OopMyITHPOBATH THIIOTE3bI
U BBIBO/IBI
3 |Opraanyeckue BeIecTsa. 3.2 |Pemats Ouosnornyeckue 27 | KO | T 1

Brononmmepsr. benkmu.
CoctaB U cTpoeHHUE OEIIKOB.
CaoticTBa U HyHKIUH
6enkoB. HykienHnoBble
kuciotsl. CocTan
HYKJICHHOBBIX KHCJIOT.
Crpoenue u pynximu JTHK.
Crpoenue u ¢pynxuun PHK
u AT®. Ilepenaua u
peanu3anus TeHeTHIeCKOi
nuHpOpMaLUH

3aja4yu, COCTaBJIATH
TCHOTHUITUMYCCKHUEC CXEMbI
CKpeIIBaHUA Ul pa3sHbIX
THIIOB HACIICAOBAHHS
TIpU3HAKOB

[TonoBoe pa3mMHOXKEHHE. 5.9 |Pemiars Ouonorndeckue 2.7 | KO

KombunatuBHas 3a/1a4M; COCTaBJIATh

HU3MEHYUBOCTb [P TIOJIOBOM TeHOTUINYECKUE CXEMBI

pa3sMHOXKEHUH. 3aKOHOMEp- CKpEIMBAHMUS JUIS Pa3HBIX

HOCTH HACJICJ0BAHUS THUIIOB HACJICJOBAHUS

MPU3HAKOB, YyCTAaHOBIICHHbIE NPU3HAKOB

I'. Mennenem.

XpOMOCOMHasI TEOPHSI

HACJIEJICTBEHHOCTH.

HacnenoBanue, cuerieHHOS

¢ nonoM. HacnenoBanue

MIPU3HAKOB Y YeJIOBEKa.

I'enotun u ¢penorwum.

Hacnencreennas u

MOAU(PHUKAIIMOHHAS

HW3MEHYHUBOCTH OPTaHU3MOB.

Hopwma peaxiu

Knero4nslii UK 1 ero 5.6 |Pa3muyarth 1 onMCHIBATH 1O 21 | KO

perynsiuust. CTaauu MUTO3a BHELIHEMY BUY

U 3aKOHOMEPHOCTHU (1300pa’keHUI0) peaKLuu

PaBHOMEPHOTO MaTpUYHOTO CHHTE3a, (ha3bl

pacrpeneneHus. JIeTICHHS KJICTKH, THITBI

Buonoruyeckoe 3HaueHue Pa3MHOXKEHHS

MHTO3a

Krnero4Hslii UK U €ro 5.6 |Xapakrepr3oBath 26 | KO

perynsiuust. CTaguy MUTO3a OHOIOrHYECKHE MPOLIECCHI:

1 3aKOHOMEPHOCTH 00OMEH BELIECTB U

PaBHOMEPHOTO NpeBpalieHne YHEPTUH, aBTO-

pacrpeneneHusl. TpodHOE U reTepoTpodHOE MH-

Buonorugeckoe 3HaueHNE TaHHE, SHEPTeTUIECKUH

MHTO3a U IUIACTHYECKUI OOMEH,
KJIETOYHBIN [IUKII, MUTO3
U MeH03, SMOPHOHAIBHOE U
MOCTIMOPHOHAIBHOE Pa3BUTHE,
oJI0BOE 1 Oecroioe
Ppa3MHOXEHHE,
HAaCJICZICTBEHHOCTh
U U3MEHYHMBOCTh

Snpo u uuToIIIa3Ma, uX 4.2 |Pa3nuuaTh ¥ ONKMCHIBATH IO 21 | KO

B3aUMOCBSI3b. OpraHOHIbI BHELIHEMY BUIY

LUTOIIa3Mbl. MeMOpaHHbIe (M300pakeHHI0), CXeMam,

OpraHOU/IBI. OIMCaHUSAM OHOTIONUMEDHI,

IMonyaBTOHOMHBIE BUPYCHI, KIIETKH ¥ UX YaCTH

OpTaHOU/IBI KIICTKH.

HemeMmOpaHHbIe OpraHOH/IbI.

B3auMocBs3b yacTeit KieTku

KaK OCHOBa MOJIICpIKaHHUs e€

LETTOCTHOCTH.

Ipokapuoruyeckas KieTka

U e€ 0COOEHHOCTH

Knerka — orkpbiTas 4.3 | XapaxTepu3oBaTh 26 | KO

cucreMa. ABTOTpo(hBI U

OuoIOTHYeCcKIe TIPOLECCHhI:




rereporpodsr. OOMeH
BEILIECTB U NPEBpaLIECHUE
9HEPIHH B KIIETKE KaK
€IUHCTBO JIBYX
TIPOTHUBOIOJIOKHBIX
MPOLIECCOB — INIACTHYECKOTO
(accummmanum) u
9HEPreTHYECKOro
(muccumunsiim) oOMeHa.
Pounb pepmenToB

1 TOPMOHOB B OOMEHe
BEILIECTB U NPEBPALICHUI
sHepruu. PakTopbl
BHEIIHEH CPeJibl, BIUIIOLINE
Ha OOMEH BEIIECTB
(Temmeparypa, U3Iy4eHHs,
TOKCHHBI, XHMHYECKHE
BELIECTBA U JIp.)

00OMEH BelleCTB

U NIPEBpALCHHE SHEPTHH,
aBToTpodHOE

U reTepoTpOoQHOE MUTAHHE,
SHEPreTHYeCKUit

M IJIACTHYECKHM 0OMEH,
KJIETOYHBIN LHKJI, MUTO3

1 Mel03, SMOpHOHATIbHOE
U MOCTAMOPHOHAIIBHOE
pas3BHUTHE, IOJIOBOE U Oecrosoe
pa3sMHOXEHHE,
HACJIEICTBEHHOCTh

U U3MEHYHUBOCTH

Peanyzanus reHeTHIECKOM
HH(OPMALHMH IIPU Pa3BUTHH
OpraHu3ma.
OMOpUOHANIBHOE Pa3BUTHE
JKUBOTHBIX. CTaguu
3MOPUOHAIILHOTO PA3BUTHSL.
[IpuanHe! HapyLIIEeHUS
pa3BHTHSI.
TlocToMOpHOHATBHBII
nepuoa. Pa3surue npsimoe u
HerpsiMoe. POCT )HUBOTHBIX,
YeJI0BEKa U €ro MpHYHHBL.
PaszmHOXeHUE U pa3BUTHE
pactenuii. bBuonornueckoe
CTapeHHE U CMEPTh

5.10

Pasnuyare 1 ONMKCHIBATH MO
BHELIHEMY BULY
(1300pakeHuo), cxemam (asbl
JICTICHHS KJICTKH, TUITBI
Pa3MHOKCHHS, CTa UK
OHTOTCHE3a, TUITbI PA3BUTHS

21

KO

10

Peanu3anus reneTnaecKon
HMH(pOPMAIMHX [IPU pa3BUTHH
OpraHusMa.
OMOpHOHATBEHOE Pa3BUTHE
JKUBOTHBIX. CTamuu
9MOPHOHAIEHOTO Pa3BUTHSI.
IIpuuuHbl HapyIICHUS
pa3BHTHSI.
TlocToMOpHOHATBHBII
nepuoa. Pazsurue npsimoe n
Herpsmoe. POCT )UBOTHBIX,
YeJIoBeKa U €ro IpHYHHbI.
PasMHOXeHME U pa3BUTHE
pacrenuii. buonormueckoe
cTapeHue u cMepThb. DopMeI
Pa3MHOXKCHHUS OPraHU3MOB.
Becnonoe u nonosoe
pa3sMHOXXEHHE

5.10

XapakTepu3oBaTh
OUOJIOTHYECKUE MPOLIECCHI:
0OMEH BEIECTB U
MpeBpalieHne YHEPTUH,
aBTOTpO(hHOE

M reTepoTpOodHOE MUTAHHE,
SHEepPreTHYecKuit

W IUIACTHYECKHH 0OMEH,
KJICTOYHBIN LUKII, MHTO3

¥ Meii03, SMOpHOHAIIbHOE

Y TIOCTAMOPHOHAIIBHOE
pa3BUTHE, MOJIOBOE U Oectionoe
pa3MHOXEHHE,
HACJIEJICTBEHHOCTh

M U3MEHYHBOCTh

2.6

KO

11 |TIpUHUKIIBI IO3HAHUS 1.2 | KnaccuduuupoBaTb 00BEKTHI 28 | KO
npupobl. 'unoressl, SKUBOM NPUPO/IBI IO pa3HbIM
3aKOHBI 1 TEOPHH, UX POJIb B OCHOBaHUSAM
(hopmupoBaHuH
COBPEMEHHOH eCTEeCTBEHHO-
HAYYHOW KapTHUHBI MUpA.
YpoBHU OpraHu3anuu
npupoasl. Cucrema.
Buocucrema u e€ coiicTBa.
MHoOroKneTo4YHbIe
OpraHu3Mbl
12 |Snpo u uMToIIa3Ma, uxX 10_4. | BBISBISITS IPUYUHHO- 10_2.| KO
B3aUMOCBS3b. OpraHoH/IbI 2 | cIeCTBEHHBIE CBS3H MEXKIY 4
LUTOIUIa3MbL. MeMOpaHHbIe COCTaBOM, CTPOCHUEM
OPraHOM/IBI. OHMOIONUMEPOB U UX
IlonyaBTOHOMHBIE (OYHKUMSAMHU; 0COOCHHOCTAMH
OpraHOU/IbI KIETKH. CTPOEHHUS U YKHU3HEICSATEIBHOC-
HememOpaHHbIe OpraHOM B TH IPOKAPUOT M 3yKAPHOT;
B3aumocss3b yacTeil KieTku 3TanaMM 3HEPreTHYECKOro
KaK OCHOBa IOJIIepIKaHHUs e€ 1 IUTaCTUYECKOTro OOMeHa,
LIETTOCTHOCTH. MHTO3a U MeHo3a,
IIpokapuoTryeckas KiieTka SMOPHOHAILHOTO
u e€ 0cOOEHHOCTH 1 IOCT3MOPHOHAIIEHOTO
Pa3BUTHS; CBETOBBIMHU
U TEMHOBBIMH PEaKLIUSIMHU
(orocuHTE32; TEHOTHIIOM
1 heHOTHUTIOM, PEHOTUTIOM
1 (hakTOpaMu cpe bl OOUTAHHS
13 |YpoBHH opraHu3anun 2.3 |CpaBHHBaTh OpraHUYECKUE 22 | KO

OHMOJIOTMYECKUX CHCTEM.
SIBNeHHS )KM3HU HA Pa3HBIX
YPOBHSIX OpraHH3alu
skuBoro. Haykwu,
H3yYarolie OHOIOTHIECKHe
00BEKTHI HA PA3HBIX
YPOBHSIX OpraHH3alu

BEIIIECTBA; OMOJIOrHYCCKIE
00OBEKTBI: BUPYCHI, KIICTKH
(TIpOKapHOT U FYKApHOT,
pacTeHUH U JKUBOTHBIX);
TIporeccHl (TIaCTHYECKUI
0OMEH M SHEPTeTHUCCKHIA
o0OMeH, poTtocuHTe3 1
XEMOCHHTE3); IeJICHHE KIICTOK
(MHTO3 U Meii03);
Ppa3MHOXKEHHE OPraHU3MOB
(6ecmooe 1 mONIOBOE);
croco0bI muTaHust (aBTo-
TpOHOE U reTepoTPOPHOE);
OILIOZIOTBOPEHHE (BHEIIHEE U
BHYTpEHHEE); pa3BUTHE
(psiMoe U HerpsiMoe);
HacJje0BaHue (He3aBUCHMOE H
CIEIUICHHOE, C TTOJHBIM U
HETIOJIHBIM JOMUHUPOBaHHEM),
IeHEeTHYECKHEe METO/IbI,
H3MEHYHBOCTh
(HacIeICTBEHHYIO H
HEHACJIEICTBEHHYIO);




OCHOBHBIC HAIIPpABJICHU

kucnotsl. Cocras
HYKJICHHOBBIX KUCIIOT.
Crpoenne u pynkiuu JTHK.
Crpoenue u ¢pynkipu PHK
u AT®

poliecc 0OMeHa BEIECTB

W [IPEBPAILEHNE SHEPTHH,
PEaKIi MATPUIHOTO CHHTE3A,
(ha3bl JeIeHns KICTKH, THITBI
Pa3MHOXXEHUSI, CTaIHN
OHTOTCHE3a, TUIIbI PA3BUTHS;
HACJIEACTBEHHOCTh

U U3MEHYHMBOCTD

18 |IIpuHUuIIBI TO3HAHUS 12 |Bmagers npuémamu 51 | KO
npupozbl. ['unoressi, CMBICJIOBOTO YTEHHSI ¥ pabOThI
3aKOHBI U TEOPHH, UX POJIb B C TEKCTOM €CTECTBEHHO-
(hopmupoBaHuH HAYYHOTr'0 OMOJIOTHYECKOTO
COBPEMEHHOMN €CTECTBEHHO- colepkaHus, IpeoOpa3oBaHIs
HAYYHOM KapTHHBI MUpA. nHGMOPMALIUH U3 OJTHOMN
YpoBHU OpraHu3aniu 3HAKOBOM CUCTEMBI B APYTYIO,
npupoasl. Cucrema. MOHUMATh JTEKCUYECKHe
buocucrema u e€ cBoiicTBa CpeACTBA HAYYHOTO CTHIIS
19 |Asrorpodnas 45 |Bnazgers npuémamu 51 | KO
accumupinusa. PoTocuHTEs. CMBICJIOBOT'O YTCHHS M PaOOTHI
®as3bl poTocHHTE3A. C TEKCTOM €CTECTBEHHO-
Peakuuu dpoTtocunTesa u ux HAYYHOT'0 OMOJIOTHYECKOT0
3¢ PEeKTUBHOCTD. 3HAYCHHUE coziepKaHus, IpeoOpa3oBaHus
(hoTocuHTE3a IS JKU3HU Ha uHpopManuyu U3 oHON
3emite. BimsiHue ycioBuid 3HAKOBOM CHCTEMBI B APYTYIO,
cpensl Ha GOTOCHHTE3 U TMOHUMATh JICKCUYCCKHEC
CIIOCOOBI MOBBILICHUS €TI0 CpeNCTBa HAYIHOTO CTUIIS
MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PaCTCHHI
20 |[T'eHOM Kak reHeTHYecKas 5.1 |ObocHOBHIBaTH 25 | KO
nporpaMma passuTus. ['en 3aKOHOMEPHOCTH
KaK CTPYKTYpPHO- HAaCJICTBEHHOCTH

(hyHKUMOHATBHAS eMHALA
MOJIEKYJISIPHO-
TEeHETUYECKOTO YPOBHS
JKA3HU. AJUICTTU3M.
3aKOHOMEPHOCTH
KOJIMPOBAHUSI TEHETUYECKON
HH(pOpMALIUH.
I'eneTnUeCcKuii KOJ U €ro
CBOMCTBa

1 U3MEHYHUBOCTH Ha
MOJIEKYJIIPHO-TEHETHIECKOM
YPOBHE OpTaHU3AINH,
3aKOHOMEPHOCTH IIepeiaun
HAacJIeCTBEHHOI HH(opMaIuu
Ha KJIETOYHOM YPOBHE
OpraHH3alHH,
3aKOHOMEPHOCTH
HAacJIe/ICTBEHHOCTH

U U3MEHYUBOCTH Ha
OpraHU3MEHHOM ypOBHE
OpraHU3alUy OHOIOTHIECKHX
CHCTEM

OUOTEXHOIOrUH
14 | VpoBHHU OpraHu3aniu 2.3 | BbUIBIATH PUYMHHO- 24 | KO
OMOJIOTMYECKHX CHCTEM. CJICICTBEHHBIC CBSI3H MEXKY
SIBNCHUS )KU3HU HA PA3HBIX 0COOCHHOCTSIMH CTPOCHUS 1
YPOBHSIX OpraHU3alUu JKM3HENIeATEIbHOCTH
skuBoro. Hayku, NPOKapUOT U DYKApUOT;
H3Yy4aroIIie OUOIOTHIECKUe JTanaMH SHEPreTHIECKOro U
00BEKTHI HA Pa3HBIX IUIACTHYECKOro 0OMeHa,
YPOBHSIX OpraHU3alUu MHTO3a U Meii03a,
3MOPHOHAILHOTO
1 IIOCTAMOPUOHAIIBHOTO
pa3BUTHS; CBETOBBIMH
M TEMHOBBIMU PEAKLUSIMU
(horocuHTE3a; TEHOTHIIOM
1 (PEHOTUIIOM, (PEHOTHIIOM
1 (paKTOpamMu cpe/Ibl OOHTaHHS
15 |BuosHepreruka u eé 4.4 | Xapaxrepus3oBarh 26 | KO
3aKOHBI. DHEPreTHIECKUE GUOIOrUYECKYe IPOLIECChL:
MOTPEOHOCTH KIIETKH. 0OMEH BEIECTB U
DTalbl SHEPreTUUECKOro MpeBpaleHle YHEPTUH,
obmeHa. Beinenenue aBTOTpO(hHOE
M aKKyMYJIHDOBaHHUE U TeTepoTpodHOE NUTAHKE,
sHepruu. bpoxenue u ero SHEPreTHYeCKui
Bubl. CpaBHEHHUE JIUIH/IOB W IUIACTHYECKHH 0OMEH,
M YTJIeBOOB KaK UCTOYHHKA KJICTOYHBIN LUKII, MHTO3
SHEPruu 1 Meii03, SMOpHOHATIBEHOE
Y TIOCTAMOPHOHAIIBHOE
pa3BHTHE, II0JI0BOE M Oecrionoe
Ppa3sMHOXEHHE,
HACJIEZICTBEHHOCTh
U U3MEHYHUBOCTD
16 |Peanusaius reHETHYECKOMN 5.10 | BBISBIISATH IPUYHHHO- 24 | KO
HH(OPMALMH MIPU Pa3BUTHH CJIC/ICTBEHHBIE CBSI3H MEXKY
opraHu3ma. 0COOEHHOCTSMH CTPOCHUS 1
DOMOpHOHAIBHOE Pa3BUTHE JKM3HENIeATEIIHOCTH
JKUBOTHBIX. CTagnu MPOKApHOT M DYKApUOT;
OMOPHUOHAIIBHOTO Pa3BUTHSI. JTanaMH SHEPreTHIECKOro i
TIpuyuHBI HAPYILICHUS TIACTHYECKOT0 OOMeHa,
pa3BHTHSI. MHTO3a U Meiio3a,
TlocTamMOproHaTBHBII 9MOPHUOHAIBHOTO
nepuo/. PasBurue npsimoe u 1 TIOCTIMOPHOHAIBHOTO
HerpsiMoe. PocT )KUBOTHBIX, Pa3BHTHS; CBETOBBIMH
YeJIoBeKa U €ro NpHYHHbI. ¥ TEMHOBBIMH PEaKIHAMA
Pa3zmHoxeHue u pa3BuTHe (doTocuHTE3a; TEHOTUIIOM
pacrenuil. buonornyeckoe u (PeHOTHIIOM, (DEHOTUIIOM
CTapeHue U CMEPTh 1 (hakTopamu cpeibl OOUTaHus
17 |Opranuueckue BemecTsa. 10_3. | Pa3inuath ¥ ONIMCHIBATH 10 21 | KO
Buononaumepsl. benku. 2

CocraB ¥ cTpoeHHE OCIIKOB.
CoiicTBa U pyHKIUH
6enkoB. HykienHoBble

BHEIITHEMY BHIY
(1300paXkeHuI0), cXeMaM,
OIHUCAHUAM GHOIIOIMMEDHI,
BHPYCBI, KIIETKH U X YaCTH,




Ipunoxcenue 2
JleMOHCTPALMOHHBI BapUAHT Monexkynsipaast macca 0enka cocrapiser 12100. CKoJIBKO aMUHOKHUCIIOT BXOJIUT B
NPOBEPOYHOIi paGoThI 10 GHOIOTHH JJIsI coctaB Oenka, €ciIM B CpeJHEM MOJEKYJsIpHash Macca OJHOH aMHHOKHCIIOTHI
o0yyaromuxcs 10-x kjiaccos cocraBiusieT 110?
B oTBeTe 3anuumuTe TONBKO COOTBETCTBYIOIIEE YUCIIO.

OrTBerT:

- Paccmotpute Tabauiy « CBOMCTBA KUBBIX CHCTEM» M 3aIIOJHUTE MYCTYIO SYCHKY,
BIIUCAB COOTBETCTBYIOIIMI TEPMHH, 0003HAYEHHBINA B TA0JIUIE BOIPOCHUTEIHHBIM

3HAKOM.
CroiicTBa XapaKTepuCTHIH III OnpeneJ}nTe, CKOJIbKO TIPOIIEHTOB pacTeHWH OyIayT MeTh Genble [BETKH n
c BBICOKHI POCT MPH CKPELIMBAHUU FETEPO3UTOTHBIX PACTEHUH, Y KOTOPBIX OebIit
KUBBIC OpraHHU3MBI CIIOCOOHBI BOCHPOM3BONTE [BET BEHYMKA M HHU3KUU POCT CTEOIS ABJISIOTCA PEIECCUBHBIMU IPU3HAKAMHU.
pa3sMHOMXEHHUE ceBe o106
TIONODHBIX T'eHBl OKpacKM BEHUYMKAa W pa3Mepa cTeOisi PACIONIONKEHbl B PasHBIX Iapax
2 HeoOpaTHMOe,  HaNpaBICHHOE,  3aKOHOMEpHOE xpomocoM. OTBeT 3anmumuTe B Brje yncaa. OTBET OKPYTIIUTE 0 HETHIX.
YBEIIMYEHUE Pa3MEPOB KIIETKU
OrBer: %.
OrBer:

B OKCIIEPUMECHTC UCCIIEA0BATEIb U3ydall ©BMCHCHHUEC KHUCIIOTHOCTHU (pH) MOJIOKa 3a

Paccmompume cxemy u evinonnume 3adanun 5 u 6.

C4éT HAKOIUICHHS MOJOYHOW KHCIOTBI B Ipolecce OOMEHa BeIIeCTB
MUKPOOPraHU3MOB. B mepByro HOpoOUpPKY OH Halmuia 2 MJI CTEPUIM30BAHHOTO
MOJIOKA, a BO BTOPYIO IPOOUPKY — 2 MJI CBEKEHAJOEHHOI'0 MOJIOKA U IIOMECTHII UX
Ha 24 yaca B 1a00paTOpHBIHA IKad ¢ KOHTPOIUPYEMOH KOMHATHOM TeMIIepaTypOi.

T

Kak nmpu »ToM HM3MEHMJIOCH KOJTUYECTBO MOJIOYHOM KHUCJIOTHI B IEPBOH U BTOPOIL
npobupkax? s kaxxaoro ciydasl ONpeeIMTe COOTBETCTBYIOLIUII XapakTep e
HW3MEHEHUS.

1) yBenuuunock
2) YMEHBIITHIOCH
3) He U3MEHUIIOCH

Cmaduu mumosa 8 OpoOsSUXCS KILeMKAX ACKapuobl TOUAOUHOU
3anuiuTe B TabIUIly BRIOpaHHbBIC UGB TS KaXa0ro cinydast. [ludpsl B oTBETE (Ascaris megalocephala)

MOTYT ITOBTOPSTHCSL.
KonuvecTtBo Mos10uHOM KosauvecTBo MoJ109HOM
KHCJIOTHI B IePBOii NPo0MpPKe | KUCJIOTHI BO BTOPOii Npodupke
OTBeT: Kaxoii nmu¢poit Ha cxeme oOo3HaueHa ¢a3za MHTO33a, B KOTOPYIO K Ppa3HBIM

IMMOJIFOCaM KJICTKH pacXoasATCsa OAHOXPOMATUIHBIC XpOMOCOMBI?

OTBeT:




VYcTaHOBHTE COOTBETCTBHE MEXKAY XapaKTePHUCTHKAMH M CTaJHSIMH MHTO3a, | Paccmompume pucynok u evinonnume 3aoanus 9 u 10.
0003HaYCHHBIMU Ha cxeMe BbIle mudpamu 1, 3, 4: Kk KaKI0W MO3UIUHU, TAaHHOM

B IIEPBOM CTOJIOIIE, TOA0ESPUTE COOTBETCTBYIOIIYIO ITO3HIIMIO H3 BTOPOTO CTOJIOIA. 8 CﬂOpO(bMT
XAPAKTEPUCTUKHA CTAINN o
A) o0pasoBaHHe ABYX I0YEPHHUX KIETOK MUTO3A
B) nBMKeHUE CECTPUHCKHX XPOMATHA — XPOMOCOM 1 3
K IIOJIFOCaM KJICTKHU 3 8
B) dopMupoBaHue HOBBIX sIiep Y MOJTIOCOB KIETKH 4 ﬁ
I') Bce XpoMOCOMBI BEICTPAUBAIOTCS B 9KBATOPHATIBHOM §
IUTOCKOCTH H

JI) HUTH BepeTeHa JEICHUS YKOPAUYHUBAIOTCS
E) xpomocomsl 00pa3ytor MeTada3Hyo IIIACTHHKY

3anumure B TaOIHUIly BHIOpaHHbIE HU(PHI MOX COOTBETCTBYIOIUMU OyKBaMU.

A|B|[B|T|A]E
OtBer:

I I rameTouT

VYkaxkuTe BC€ OPraHoOUbl, B KOTOpPHIC
MOXKET MpeBpanaThCs OpraHoujg
PACTUTEILHOW KIJIETKH, HW300pakEHHBIN
Ha PHUCYHKE.

EI Kaxoit mudpoit Ha prcyHKe 0603HAYEH 3aPOCTOK?

OrTBeT:

YcTaHOBHTE COOTBETCTBHE MEXIy IPHU3HAKAMH M CTaAHUAMH KH3HEHHOTO IMKIIA
COCYAMCTBIX pacTeHMH, 0003HauUE€HHBIMU Ha pucyHke nudpamu 1, 2, 3: x xkaxnoi
MO3ULUH, JaHHON B IEPBOM CTOJIOIE, TOAOEPUTE COOTBETCTBYIOIIYIO MTO3UIUIO U3
BTOPOTO CTOJIONA.

1) xmopormacTs
2) MHTOXOHIPHUH
3) XpoMoIuIacTHI
4) XpOoMOCOMBI

5) ammormacTet
MMPU3HAKHU CTAIUHU KU3HEHHOI'O
A) pa3BUBaIOTCS apXErOHUH U aHTEPUIUU IMUKJIA
b) BereraTuBHas u reHepaTHBHas KJIeTKa ) 1
B) BocbMUAAEpHEIH 3apONBIIEBHIil MeIOK  2) 2
Kakue u3 nepeducieHHBIX TEPMUHOB MOKHO HCIOJIb30BaTh MAJIs OINHCAHUSA ) oGpasyeTcs H3 MEracmopsr 3 3
IJIaCTUYECKOro 0OMeHa? YKaXkuTe TPU BEPHBIX OTBETA. J) 0BoeroEIi raMeToduT
1) 6poxenue E) wmyxcko#t rameTodut
2) mHCCHMIALIS 3anummTe B TabnuIy BEIOpaHHBIE IMQPHI O] COOTBETCTBYIOIINMHI OYKBaMH.
3) TtpaHcsIIAS | A|B|B|T|1|E

4) accuMUIISIIHS
5) xemocunres
6) ramkoH3

OtBer: |




VYcraHOBHTE COOTBETCTBHE MEXIY NMPU3HAKAMU M OpraHU3MamMu, 0003HaUYCHHBIMU

YkakuTe TPH BEPHBIX OTBETA. muppamu 1, 2, 3: K KaXA0H NO3WIMH, JAHHOH B IEepBOM CTojiOLE, moadepute
s rpuboB xapaKTepHO: COOTBETCTBYIOIIYIO IMO3ULIMIO U3 BTOPOTO CTONIONA.

1) KJIeTOYHBIE CTCHKH COJEPIKAT XUTHH MNPU3HAKH OPT'AHU3MBbI
2) aBTOTPO(HOE MHUTAHHE A) KJerouyHas CTEHKa OTCYTCTBYET 1

3) HeorpaHWYEHHBIH pPOCT B) KkimerouHas CTEHKA COAEPIKHUT MYPEHH 2

4) 3amacaHue B KIJIETKax Kpaxmaia B) KIJIETOYHAsI CTCHKA COACPIKHUT XUTHH 3

5) rereporpodHOe mHMTaHKE I') wumeeT OIHY «XpOMOCOMY»

6) HamHuMe KOpHEH J) o6pa3yeT rceBaonoauu

E) memOpaHHBIE OpraHOHIBI KJIETKUA OTCYTCTBYIOT

3anummTe B TAaOJUILY BHIOpaHHBIE HU(PHI O] COOTBETCTBYIOIIMMH OYKBaMH.
[AlB[B[Tr|A|E]

YcraHOBHTE MTOCIIENOBATEILHOCTh COOBITHH, PUBOJISAIINX K CEKPEIIUU BEIECTBA

OCIIKOBO¥ MPUPOJIBI U3 KICTKH. Otser: ||
1)  cunres Genka Ha IIC YcTaHOBUTE TOCIEIOBATENBHOCTh MPOLECCOB, MPOUCXOIAIIUX IPU IOJHOM
2)  mommpuxamms Genxa OKHUCJIEHUH TIJIIOKO3BI.
3)  BBIXOZ my3bIpbKa U3 ammapata [ onbmKu .
1) ob6pasoBaHne MHUPOBHHOTPAAHONW KHCIOTBI
4)  obpasoBanue my3sippka Ha OIIC
2) obpasoBanne aretmi-KoA
5) coemmHEHHE TPAHCIIOPTHOTO Iy3bIPbKa C ammaparoM [ ONbKH
3)  oxucmurensHOe ocdopunmpoBanue
3anummre B OTBETE HI/ICI)pBI B Hy)KHOﬁ IMOCJICAOBATCIBHOCTH, HE PA3IACIIAd HUX 4) aKTHBAIUS TIIIOKO3EI C IIOMOIIBIO ATO
3aIsITbIMA WU Hp06eHaMI/I. 5) HAKIT er6ca
OrtBeT: . .
3anumuTe B oTBeTe HU(PHI B HYXKHOU IMOCIIEAOBATEIHHOCTH, HE pa3lenss HX
3ansITHIMH HJIK TTpoOeamMu.
OtBer:
Paccmompume pucynku u evinoinume 3adoanusn 13 u 14.
YCTaHOBUTE  COOTBETCTBHE  MEXIAY  CTPYKTypaMu

U 3apOJBIIICBBIMM JINCTKAMH, OOO3HAYEHHBIMH Ha
pucynke mudpamu 1, 2! K KaxaAOW NMO3WULUU, AAHHOU
B TIIEpBOM CTOJIOIE, MOAOEpUTE COOTBETCTBYIOIIYIO
MTO3UIHIO U3 BTOPOTO CTOJIOIA.

CTPYKTYPBI 3APOJABIHNIEBBIE JIUCTKH
A) KpoBb, mumba 1
B) HepBHas TKaHb 2
B) moToBbIe jkene3sl
Kako#i umdpoii o0003HaUeH PHUCYHOK, Ha KOTOPOM H300paKEH OpraHu3M, I') ckeneTHAs MyCKyJIaTypa
CHUHTE3UPYIOLIHNI OpraHuYecKHe BENIeCTBAa N3 HEOPraHMYECKUX Ha CBETY? J1) smuaepMuC KOXH

OrgeT: E) xpsmeBas TkaHb

3anumure B TabIUIly BbIOpaHHbIE HU(PBI 0] COOTBETCTBYIOIUMH OYKBAMHU.
|A|B[B[T|[A]E]
OrtBer: |




PaccMOTpuTE PHCYHOK C HW300pa)KCHHEM TMOJMICNTHAA. 3alOJHHUTE IyCThIe
SIMEMKH, WCTOJIB3YSl SJEMEHTHI, NMpUBEAEHHBIE B cmuCKe. Js Kaxmoill sdaelku,
0003Ha4YeHHOW OYKBO#1, BRIOEPUTE COOTBETCTBYIOLIUI JIEMEHT U3 MPEII0KEHHOTO
CIIHCKA.

YpoBeHb opranuzannu Bua xumnuyeckux cBsizeit
Monomep
NoJIUIenTHAA MesKAy MOHOMepaMu
(A) —{ ) — (=)

Cnucox asnemenmos:

1)  BOIOpOIHBIE CBA3K
2) NEenTHIHBIE CBS3U

3) nepBUYHAS CTPYKTYypa
4)  BTOpHWYHAs CTPYKTypa
5) TpeTu4Has CTpyKTypa
6) aMHHOKHCIOTA

7)  HYKIIEOTH]

8) yrieBon
3anmmuTe B TabNuIy BHIOpaHHBIC THUGPHI TT0J COOTBETCTBYIOIINMHI OyKBaMHL.
|[A|B[B
OrtBer: "
M3BecTHO, 4YTO CBUHONW (BOOPY:KEHHBIA) IENEHb — JIGHTOYHBIH YepBb,

repmadpoaur. BriGepure u3 npuBeAEHHOrO HIDKE TEKCTa TPHM YTBEPXKICHMUS,
OTHOCSIIMECS K OINUCAHUIO NE€PEUUCIICHHBIX BbIIE MPU3HAKOB LIEMHA. 3alHIIUTeE
B OTBETE HOMEpa YTBEP)KICHHH, I0J KOTOPbIMM OHM YKa3aHbl, B IOpPSIKE
BO3pacTaHMs.

(1) Tesno CBUHOrO LEMHSA COCTOUT U3 IUNIOCKUX WICHHUKOB, JIOCTUTAET B JTTUHY
IBYX-TpéX MeTpoB. (2) Bspocnble uepBH NapasUTUPYIOT B TOHKOW KHIIKE
YEJIOBEKa, KOTOPBIH SIBJISICTCS OKOHYATEIbHBIM X03IHMHOM. (3) sl puKperieHus
K CTCHKE KHIIEYHHKA, IIOMHUMO YETHIPEX NMPUCOCOK Ha TOJIOBKE, UMEET ABa pAna
OCTPBIX KproubeB. (4) Y CBUHOro LENHS aHa’poOHbII oOMmeH BemiecTB. (5)
3apak€HHBIA LIEITHEM YEJIOBEK IPEACTABIIET JUISl OKPYKAIOIIMX OIACHOCTh Kak
HWCTOYHUK 3apakeHus siinamu. (6) Kakaplii 4dieHWK B cpefHeil YacTu Tena
COZIEPKUT CEMEHHUKH, SMIHUKH U MaTKy, B KOTOpoii co3peBaroT 30—50 ThICSY sUII.

DKCIepUMEHTATOpP pa3MeCTHI 15 pacTeHHil Ha paBHOM YJAJCHHUU OT UCTOYHHKA
CBETa pa3IMYHOW WHTEHCHBHOCTH (Cuibl cBera). OH W3Mepsia aAKTHBHOCTH
(hoToCHHTE3A O KOJTHYECTBY KHUCIOPO/Ia, BBIICICHHOTO pacTeHUsIMH 3a 40 MUHYT.
ITo pesymbTaTaM CBOETrO 3KCIEpUMEHTa YUEHBIM MOCTpoma rpaduk (o Ocu X
OTJIOXKEHA OTHOCHTENIbHAs CHJIa CBeTa (B KaHJelax), a [0 OCH ) — OTHOCHTEIIbHAs
aKTHUBHOCTH (pOTOCHHTE3a (YCII. €11.)).
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VYKakuTe Bce yTBEPXKACHUS, KOTOPbIE MOXHO C(HOPMYJIMPOBATH HA OCHOBAHUHU
aHaJIN3a [IPEICTaBICHHBIX JaHHBIX.

1) CkopocTs (OTOCHHTE3a BO3pACTAET HE3aBHCHMO OT WHTCHCHBHOCTH CBETA.

2) OrtHocuTenpHasi CKOPOCTh (DOTOCHHTE3a BO3pacTaeT TMPH  MOBBIIICHHH
WHTEHCUBHOCTH cBeTa 10 1500 k.

3) Ckopocth (hoTOCHHTE3a MpPHU MOBBIIEHHH WHTeHCHBHOCTH cBera or 1500 mo
2000 k1 mpakTHYECKH HE U3MCHSICTCS.

4) B pacTeHHAX CKOPOCTh (POTOCHHTE3a IOCJIC TIOBBILICHUSI HHTEHCHBHOCTH CBETa
1o 1500 xx caHmxaetcs.

5) Ckopocth (¢orocuHTE3a BCerma MPsAMO MPOMOPIHOHANIBHA — HU3MEHEHHIO
MHTCHCHUBHOCTH CBETA.



Kakyro amuHOKHCIOTY BO BpeMs OMOcHHTe3a Oeika B KiIeTKe OyaeT KOAUpOoBaTh
nPHK, ecnu eii coorBerctByer Tpurmuier 5' I'TT" 3" ma cmeicnoBoit menu JJHK?

JI1s1 oTBeTa Ha 3TOT BOIPOC BOCIOJIB3YyHTECh TAOIUIEH TeHETHUYECKOTO KO/IA.

I'enernuyeckuii kog (MPHK ot 5'- k 3'-koH1y)

OTBETbI

IlepBoe Tperbe
Bropoe ocHoBanne
OCHOBaHHUe OCHOBaHHE
v 0 A r
Oen Cep Tup Iuc N
v den Cep Tup Iuc 11
Jleit Cep - - A
Jleit Cep - Tpu r
Jleit IIpo T'mc Apr v
Jleit IIpo I'uc Apr 10
i Jleit IIpo ['mu Apr A
Jleit IIpo I'ma Apr r
Nne Tpe AcH Cep v
A Nne Tpe AcH Cep 0
Une Tpe JIns Apr A
Mer Tpe JIns Apr r
Ban Ana Acn T'mu v
r Ban Ana Acn T'mn 11
Ban Ana Iy I'ma A
Ban Ana I'my I'ma r

Ne Makc.
3alaHus Otser oam
1 poct 1
2 31 2
3 110 1
4 18;19 1
5 3 1
6 434131 2
7 135 2
8 345 2
9 3 1
10 321132 2
11 135 2
12 14523 2
13 4 1
14 123212 2
15 41253 2
16 211212 2
17 326 2
18 136 2
19 23 2
20 Bl 1

OrTBerT:







