Ipunoscenue 6 k OOIl COO

DoH/1 OLIECHOYHBIX CPEACTB
no npeamery «buosorus»

(10-11 knaccer)



MHHOACHUTEJIbBHASA 3AIIMCKA

Hannbiii GoHA OIEHOUHBIX CPEIACTB cocTaBiieH Ha ocHoBe coaepxkanust OOIT COO B cooTBeTCTBHH
¢ @OIT COO u yuérom HopmM [lonoxkenust o popmax, NeprOAUIHOCTH, MOPSAIKE TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH,  MPOMEXKYTOYHOM  aTTeCTallMd  Y4YalluXCs,  OCBauMBAIOIIUX  OCHOBHBIC
oOpa3oBatenbHbIe TIPOorpaMMbl U [1ooskeHus 0 OHIE OIEHOYHBIX CPEJICTB.
Heasimu pazpadoTku U ucnojb3oBanus 6a3sl POC aBAAIOTCA:

— OIlIeHKa KauecTBa 00pa30BaHus M0 YIeOHOMY IIPEIMETY;

— o0ecnedyeHne cornocTaBUMOCTH 00pa30BaTENbHbIX TOCTHKEHUHN yJallluxcs B

3aBHCHUMOCTH OT YCIOBHI 00pa30BaTEIbHOTO MPOIIecca;

— TnoAroroBka yyamuxcs K npouenypam BIIP, OI'D, EI'D u I'B3;
- IOJITOTOBKA YYaIUXCsI K HOBOH OIIEHKE KadecTBa 1o Mojenu PISA;

— BBIsIBJICHHE TIPOOEIIOB B 3HAHUAX YYAIIUXCS M CBOEBPEMEHHAs! KOPPEKTUPOBKA MX

WMHJUBUAYAIbHOTO O0OyYeHUS;

— ompenaenenne 3p(HEKTUBHOCTH OpraHU3aIMi 00pa30BaTEIHLHOTO IPoIiecca B MIKOJIE.
®OC mo mpenMmery, Kypcy, IUCIHUIUIMHE SBISETCS HEOTHEMJIEMOW YacThbl0 HOPMATHUBHO-
METOJIMYECKOTO OOECIIEYCHUsI CHCTEMBI OIICHKH KadyeCcTBAa OCBOCHHUS YYAIIUMHUCS OCHOBHOU
obpazoBarenbHOi mporpammbl OO0 (COQO), wu obOecnieurBaeT TOBBINICHWE KadecTBa
00pa30BaTeILHOTO MPOTIECCa IIKOJBI.
®OC mo mnpenMery, Kypcy, AWCIHUIUIMHE TNPEACTABIsAET COOOHW COBOKYIMHOCTh KOHTPOJIBHBIX
MaTepHAaJIOB, IPEeTHA3HAYCHHBIX JIJIT H3MEPEHUS YPOBHS JOCTIDKCHUS YIATUMUCS YCTAHOBIICHHBIX
pe3ynbTaTOB OOyUEHUS.
@®OC mo mpenMmeTy, Kypcy, MUCIHHUIUTAHE HCIOIB3YETCS TPHU TPOBEICHUH TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTAllUU yYaIIUXCsl.
@OC 6 pabouux npocpammax cooepicam.:
-3a0aHUsL C YYemOoM OUUDOK WKOJIbHUKO8 8 CIApmoe8bix ouacHocmudeckux pabomax (10 knaccot),
-3a0anusi ¢ yuemom Hosvix KUM ons EI'D (11 knaccol),;
-mpyonvle 3aoanus Ha EI'D (10-e knaccet no mepe oceoenus: pe3yibmamos, KOmopbvie npogepsem
EID);
-mpyousie 3a0anus BIIP (10-11 knaccol),
-3A0aHUsL C Y4emoM HOBbIX NPEeOMEeMmHbIX KOHYenyuu no o0ujecmso3HaHur, MmMexHoLo2Uul, U3o,
Qusuueckoti kynomype, mysvike, ceoepaguu (10-11-e kraccwi);
-3a0anus ¢ yuemom Hoeoul oyenku kavecmea no mooenu PISA (10-11-e kraccwr)
OOC- chopMupoBaH U3 MaTepragoB COOPHUKOB, AOMYLIEHHBIX MUHHUCTEPCTBOM 00pa30BaHUs U
Hayku Poccuiickoit @enepanuu, a Takke MaTepuanoB, pa3padOTaHHBIX YUUTEIEM Ha OCHOBE 3TUX
COOpPHHUKOB.

Jlanaple BapuaHThl (OHIA OIEHOYHBIX CPEACTB SIBJISIOTCS TUIOBBIMHU JUIS yYUTEJIEHU-
MPEAMETHUKOB, €KEr0JIHO Ha OCHOBAHUH IpUKa3a aupekropa mkossl B OOII COO BHocATCA
U3MEHEHHUs B (QopMe [OMOJHEHUH B TOM YHCIE MPH HEOOXOIUMOCTH TIO DPEUICHHUIO
MeJarornyecKoro CoBeTa MKOJbl U B DOH] OLIEHOYHBIX CPEJICTB



IMacnopT (poHIa OLIEHOYHBIX CPEICTB
no ouosiorun (10 knacc 34 4)

Ne KonTtpoanpyemsie pasneasl (tembl) | HammenoBanue EID
n/nm | IMCHUIIHHBI® OLICHOYHOI'0 CPeACTBA
1 ba3oBbie 3HaHUs 32 Kypc OHMOJIOTHI CrapToBast KOHTPOJIbHAS 16, 17, 20
OCHOBHOM IITKOJIBI pabota(Tecr)
2 buonorus kak Hayka. KoHnTtponsHas padora 3a 1 1,18
XUMUYECKUI COCTaB KIETKHU U €€ noJiyroaue (Tecr)
CTpOEHHUE.
KuzHenesTenbHOCTh KIETKH.
3 Wrorosas koHTposibHas paboTa 3a [Ipomexyrounas arrectauus(Tecr) IIpomexyrou

Trona.




JleMOHCTPAIIMOHHBI BAPHAHT
CTAPTOBON KOHTPOJIbLHOI PadoThI

1. Kakasi HayKka u3y4aeT XUMUYeCKHIi COCTaB, CTPOEHUE U MPOLECCHI )KU3HEAeATEeIbHOCTH
KJIETKU?
1) ructosiorust  2) smOpuonorust  3) skojorus 4) HUTOJIOTHS
2. C1ocoOHOCTD KMBOI'0 OPraHM3Ma pearupoBaTh Ha BHELIHME WM BHYTPEHHHE
paszapaxkuresn?
1)oOMeH BemecTB  2)IBIKEHUE  3)pa3ApakuMOCTh  4)pocT
3.IlosiB1eHME 3JIEKTPOHHOM MHKPOCKOIIUH 1103BOJIMJI0 YUYeHBIM YBH/IETh B KJIeTKe
1) pubocomy 2)simpo  3) mimactuay — 4) OUTOILUIA3MY
4. Ykaxure NPaBUWIbHYI0 HEPAPXUYHOCTH KHUBOIT TIPUPOJIBI:
1) TKaHU - KJIETKH - OPTaHbl - OPraHU3MBbI - MOJIEKYJIbI - IOMYJISIITUU - SKOCUCTEMBI
2) MOJIEKYIIBI - KJIETKH - TKAHU - OPTaHU3MBI - OPTaHbl - TOMYJISIITUHU - 9KOCUCTEMBI
3) KJIETKH - TKAHU - OPTraHbl - OPraHU3MBbI - MOJIEKYJIBI - TIOMYJISIITUU - SKOCUCTEMBI
4) MOJIEKYIIBI - KJIETKHU -TKaHU -OPraHbl - OPraHU3Mbl - IOMYJISIITUH - SKOCHUCTEMBI
5. MUTOXOHJPHH OTCYTCTBYIOT B KJI€TKAaX
1) pbIOBI-TIOTyTase 2) TOPOACKOM JTaCTOUYKU
3) Mxa KyKylIKiHa JibHa 4) OakTepuH cTauIoKOKKa
6. K aykapnoram OTHOCAT

1) Bupycsl 2) TPyTOBHK

3) 6aktepuodaru  4) TyOepKyse3Has majovyka
7. 'pudb1 HecrnocoOHBI K (POTOCHHTE3Y OTOMY YTO:
1) oHM XKUBYT B IOUBE
2) HE UMEIOT XJI0poduiia
3) UMEIOT HEOOBIITNE pa3MEPHI
8. Kaky1o posib B 3k0cuCTeMe HTPAKOT OPraHU3MbI — PA3PYLIMTE]H OPraHUYecKHUX
BelecTs?

1)  mapa3suTHPYIOT Ha KOPHSIX PAaCTCHUMN

2)  yCTaHaBJIMBAIOT CAMOMOTHYECKHE CBS3H C PACTCHUSIMHU

3)  CHHTE3UPYIOT OPraHUYECKUE BEIIECTBA U3 HEOPTaHMUYCCKUX

4)  mpeBpallalT OPraHUYECKUE BEIIECTBA B MUHEPAIbHbIC
9. Cucrema OpraioB, K KOTOPOH OTHOCATCS MOYKH:
l)numeBaputenbHas 2)apIXaTesnbHas 3)ONOpPHO-IBUTAaTeNIbHAs 4)MOUEBbIACTUTENbHAS
10. K nepudepuyeckomy otaesry HEpBHOM CUCTEMbI OTHOCATCS:
1) HepBBI 2) CHUHHO#M MO3T  3) FOJIOBHOM MO3T
11. KiteTku KpoBH, OTBeYaKOIIMe 32 TPAHCIOPT KUCJIOPOaa:
1) sputportuThl  2) IEHKOIUTHI  3) TPOMOOIIUTHI
12. OTnepruBanue pyku OT ropsiuero npeamMera 31o:
1) nuimeBapuTeabHbIA pedaeke 3) 3alMTHBINA peduieKc
2) OpuEeHTUPOBOYHBIN pediiekc 4) moaoBoi pediieke
13.Kak Ha3piBaeTcsi 000/109Ka, KOTOPOH MOKPBITHI JErKHUe
1) anpBeonsl 2) memOpana  3) ruieBpa  4) smutenuit
14. Kotn4ecTBO 0T/IEJI0B B MO3BOHOYHHKE YeJI0BEKA:
1)6 2)5 3)4 4) 7
15./lesiTeJIbHOCTH MOYeK PeryJupyercs
1)HepBHOI cucTeMOii U TUIIO(U30M
2)HEepBHOU cucTeMO U YIUPU30M
3)runoranamycom
16. B kakoii XxpOHOJIOrH4YeCcKOii M0C/1e10BaTeIbHOCTH MOSIBUJINCH OCHOBHbIE IPYNIIbI
pacTreHunii Ha 3emJe.

1) MoxoBuaHbIe 2) bypsie Boopocaun 3) IokpeITOCEMEHHBIE
4) CemeHHbIE TAaIOPOTHUKHU 5) XBoI1I€BUIHBI



17. PacnoJio:kure B NPAaBHJIbHOM MOPSIKE CUCTEMATHYECKNE KaTerOpun, HAUMHAas ¢
HauMeHbIIel. B oTBeTe 3anMmmTe COOTBETCTBYIOIIY 0 MOC/I€I0BATEIbHOCTh HU(P.

1) IlpecMmbikaroniuecs

2) I'agtoka

3) Xopnosbie

4) TI'agroka OOBIKHOBEHHAS
5) Yemryituateie

18. HO}])KCJIyIlO‘lHaﬂ JKeJI€3a B Opranu3mMe 4€jJ10BEeKa

1) ydacTByeT B MUMMYHHBIX pPEaKIHIX

2) coeanHEHa C KEIyIKOM

3) coeaMHEHa C TOHKUM KUIIICYHUKOM

4) oOpa3zyeT TOPMOHBI

5) BBLIENSIET KEIYb

6) BBLIENSIET MUIIEBAPUTEIbHBIE (PEPMEHTHI

19. YcranoBuTE COOTBETCTBHE MEKIY 0COOEHHOCTAMM 00MEHAa BellecTB U OPraHu3MaMH.

a) UCTOJIb30BaHUE YHEPTUU COJTHEYHOTO CBETA
1t cuaTe3a ATD

0) UCTIOIB30BAHKE TOJHKO TOTOBBIX
OpPraHUYECKUX BEIIECTB

B) BBIJICJICHUE KUCTIOPOa B mpoIiecce oOMeHa
BEIIECTB

T') HCTIOJIb30BaHKUE YPHEPTHH, 3aKIIIOUCHHON B
e, ;i cuare3a ATO

1) CHHTE3 OpPraHUYECKUX BEIIECTB U3
HEOPraHMYeCKUX

€) TpuOBI

1) aBTOTpO GBI
2) retepoTpodbl

20. BctaBbTe B TEKCT «ITalbl SJHEPreTHYECKOTr0 00MeHa» NMPOoNyleHHble TEPMHUHBI U3

NpeJI0KEeHHOT 0 NepeYHs, MCIO0Ib3Ys /sl 3TOro uudposbie 0003HAYEHHS.
ITAIIbI JHEPTETHUYECKOI'O OBMEHA

DHepreTuyeckuii 0OMEH MPOUCXOAUT B HECKOJIbKO 3TamoB. llepBbIil sTanm mporekaer B
(A) cucreme xuBoTHOro. OH XapakTepU3yeTcsi T€M, YTO CJIOXHbIE OpPraHuYecKHe

BCHICCTBA PACIICINIAOTCA 10 MCHEC CIIOKHBIX.

Bropoii sTam mpotekaer B (b) u Ha3BaH OECKHCIOPOIHBIM 3TaloM, TaK Kak
ocylecTBisieTcs 0e3 yyactusi kuciopoaa. Jpyroe ero Ha3spaHue -

QHCPIreTHYCCKOI0 obMeHa - KHCHOpO,Z[HLIﬁ -

(I') Ha kpucrax, rae npu ydactuu GpepMeHToB mpoucxoauT cuate3 ATD.

HNEPEYEHb TEPMHUHOB:
1) rmukonm3

2) nuzocoMa

3) MUTOXOHJIpHS

4) KpoBEHOCHas

5) numieBapuTeNbHAS

6) MEXKJIETOYHAS KUIAKOCTh
7) uuToIIa3Ma KIeTKU

8) dhoronm3

(B). Tperuii atan
OCYIIECTBIISICTCS  HETIOCPEICTBEHHO BHYTPHU



OTBeThI

Ne Jemo-Bepcust
1 4
2 3
3 1
4 4
5 4
6 2
7 2
8 4
9 4
10 1
11 1
12 3
13 3
14 2
15 1
16 21543
17 42513
18 346
19 121212
w 1-ABJ1 2-BI'E
20 5713




CraproBasi KOHTpOJIbHasi paboTa
Bapuanr 1
1.Kakasi Hayka u3y4aeT HCKONAaeMble OCTATKH OPraHu3MoOB?
1) 6uoreorpadus 2) smOpuonorust 3) cpaBHUTEIbHASI AHATOMUS 4) TTAICOHTOJIOT U
2. Kakoe cBOIICTBO XapaKTePHO JIfl ;KUBbIX TeJI IPUPOAbI — OPTaHU3MOB, B OTJIHYHE OT
00bEeKTOB HeKUBOW NMPUPOABI?
1)puTMUYHOCTD 2)IBHAKEHHE 3)pa3apakuMocTb  4)pocT
3. Kak na3eiBaercsa meroa WU.IL. [1aB/ioBa, mo3BOTMBIINI YCTAHOBUTH Pe()IeKTOPHYIO
NPUPOAY BblIeJEeHHS KeJTyJ0YHOI0 COKa?
1) HabGnronenue 2) onucaTenbHBIN 3) SKCIIEPUMEHTAIBHBIN 4) MOJICIIMPOBAaHUE
4. Kakasi mocjie10BaTeIbHOCTh U3 MPEAJI0KeHHbIX IPABUJIBHO OTPa’KaeT cxeMy
KJIaccuGpuKanuM pacTeHui?
1) Bug — poa — CeMencTBO — KJIacc — OTeN
2) BUJ — OTJEN — KJIacc — PoJl — CEMENUCTBO
3) BUA — CEMEICTBO — pOJ — KJIacc — OTJeN
4) BU1 — Kjacc — OTAEI — pPOJl — CEMEUCTBO
5. llepeBapuBaHue NMILEBbIX YACTHIl ¥ yaJleHHE HellepeBAPEeHHBIX 0CTATKOB MPOMCXOIUT
B KJIeTKe ¢ IOMOIIbI0
1) anmapara ['onbxu 2) muzocoM 3) sHAOIIIa3MaTHUECKOM ceT 4) pubocom
6. K nosiiepHbIM opranuzmam (IpoKapuoTam) OTHOCAT
1) BupychI 2) undyzopus - Tydenbka
3) 6akrepuodarn  4) TyOepKyJe3Has majovyka
7. IIponecc o6pa3oBaHus OPraHUYECKHUX BellleCTB U3 He OPraHNYeCcKHUX ¢ MOMOIIbI0
npeodpPa30BaHUA COJTHEYHOM FHEPIruM B JHEPTHI0 KJIETOYHBIX COeUHEHUI:
1) dotocunTes  2) meTabonmveckas QyHKIIH 3) KJIETOYHOE JIbIXaHUE
8. K penyuenram, kak npaBuJjio, OTHOCATCS
1)  Hu3IIMe pacTCHHS
2)  0ecro3BOHOYHBIC KHBOTHBIC
3)  rpubsbl U GakTepUU
4)  BHUpYCHI
9. Cucrema OpraHoB, K KOTOPOil OTHOCUTCSI TPaxesi:
l)nuimeBaputenbHas; 2)apixatelnbHas; 4) HepBHas; 4)KpOBEHOCHAs;
10. HeiipoHbl, 00ecrieynBaloiue MNpoxoskIeHue HePBHbIX HMMITYJIbCOB OT PeleNTOPOB K
LHEHTPAJbHOM HEPBHOI cUCTEMe, HA3bIBAIOTCS:
1) nBuUratenbHBIMU;  2) YyBCTBUTEIBHBIMH;,  3) CMEUIAaHHBIMU.
11. KineTku KpoBH, BBINOJIHSIOIINE 3AIIUTHYI0 QyHKIMIO:
1) apUTpOIIUTHI; 2) JICUKOIHUTHI; 3) TPOMOOIIUTHI.
12. OTnesieHne NUIEBAPUTENbHBIX COKOB B OTBET Ha pa3JpaskeHue pelenTopoB MoJI0CTH
pTa —3T10:
1) numeBapuTeabHbIA pedaeke;  2) 3alUTHBINA peduieKkc; 3) OpPUEHTHUPOBOYHBIN pedIeKe;
4) nmonoBoi pediiekc.
13. Jlerounblie mMy3bIpbKH, OIJIETEHHbIE I'YCTOM CeThI0 KPOBEHOCHBIX KANIMJJIAPOB
Ha3bIBAIOTCHA
1) 6ponxamu 2) Tpaxesmu  3) aiupBeonamMu  4) OpoHXHOTIAMU
14. Kotn4ecTBO MO3BOHKOB B LICITHOM OT/IeJIe IO3BOHOYHHNKA:
1)9; 28, 3)7; 4)6.
15.KakoBa ocHOBHAasi QYHKIIUSI MOYEK Y MJIEKONUTAIIUX ;KUBOTHBIX H YeJl0BeKa?
1) ynanenue u3 oprannsma OeIKoB
2) yagalieHHe U3 opraHu3mMa JIMIIHETo caxapa
3) ynaneHue u3 opraHu3Ma XHJIKUX MPOJTYKTOB OOMEeHa
4) ynaneHue U3 OpraHu3Ma TBEP/IbIX HEMEpEeBapEHHBIX BEIIECTB



16. YcranoBuTE NPAaBWIBHYIO 10CJIEI0BATEIbHOCTD, B KOTOPOIi, NPEAN0JI0KUTEJIbHO,

BO3HHUKJIN NlepevyucIeHHbIe KIacChl ;)KUBOTHBIX.

1) MHOTOIIETUHKOBBIE KOJIbYELIbI 2) HaceKOMBbIE  3) CapKOJIOBBIE 4) cocanbllUKU
5) npecMbIKaroLIeCs 6) XpslIeBbIE PHIOBI

17. YcranoBuTe 0OC/1€10BATEIbHOCTH PACHOJI0KEHUSA CHCTEMAaTHYeCKUX KaTeropui,

HCII0JIb3yeMbIX NPH KJIaccu(puKanuuu pacTeHnii, HAYUHas ¢ HanOoJbIIeil. 3anumuTe B

OTBET COOTBETCTBYIONLIYIO IOC/IE10BATEILHOCTL HUP.

1) ¢uanka

2) ABYIOJIbHBIE

3) ¢manka TpéxuBeTHAsS

4) NOKpPBITOCEMEHHBIE

5) ¢uankoBbie

18.Kakue (pyHKIIMH BHINOJIHAET CJIIOHA YejioBeka? BoidepuTe TpU BepHBIX 0TBETA U3
IeCTH U 3aNUIIUTe HUQPHI, MO KOTOPHIMH OHH YKA3aHbI.
1) obGneryenue riaoTaHus
2) pacuIeTIeHHEe KUPOB
3) pacmierieHue Kpaxmana
4) MexaHW4eCKOe U3MEIbYCHUE TTHIIH
5) obe3BpexkuBaHuE OaKTEPHit
6) pacmierieHue OeIKoB
19. YcraHoBHTE COOTBETCTBHE MEKAY (POTOCHHTE30M M AbIXaHUEM
a) ucnoin3yercs CO> 1) dorocunTe3
0) oopasyercsa CO> 2) IbIXaHHE
B) moromaercst O
r) Beiaensiercs Oo
1) MPOUCXOTUT U Ha CBETY U B TEMHOTE
€) MPOUCXOIUT TOJIBKO HA CBETY

20. BcraBbTe B TeKCT «O0MeH 0eJIKOB» NMPONYyIIEHHbIEe TEPMUHBI U3 MPe/IJI0KeHHOT0
nepevHsi, UCNoJb3ys sl 3TOr0 HU(ppPoBbIe 0003HAYEHUS.

OBMEH BEJIKOB
@depMeHTAaTUBHOE pacIIEIUIeHHEe MOCTYMAIIUX € MHIIeH OeTKOB MPOUCXOAUT B JKEIYyAKE U
TOHKOM KumieuyHuke. OOpa3oBaBIInecs (A) aKTHBHO BCACBhIBAIOTCSl B BOPCHUHKHU KUIIKH,
MOCTYMNAaT B (b) u pasHocsiTCS KO BCeM KiIeTKaM oOpranu3ma. B Kkierkax c
MOCTYUBIIMMH BEIIECTBAMH MPOUCXOUT JABa mpouecca:  (B) HoBbIix OenkoB Ha prdocomax
U OKOHYATEJIbHOE OKUCJICHHE 0 aMMHakKa, KOTOPbI MpeBpaliaercs B (I') u B Takom
COCTOSTHUM BBIBOJUTCS U3 OPraHu3Ma.

I[NEPEYEHb TEPMMHOB:
1) kpoBb

2) ruuepuH

3) aMHHOKHCIIOTa

4) numda

5) cunTte3

6) MOoYeBHHA

7) pacniajg

8) raroko3a



CraproBasi KOHTpOJIbHasi paboTa

Bapmuanr 2
1. M3yueHuem nepeaayum HACJeACTBEHHbIX IPU3HAKOB OPraHN3Ma 3aHUMAIOTCH:
1) GoTaHuka 2) 300J10THS 3) renetuka 4) 5KOJIOTHUSA

2. Kakoe cBOMCTBO XapaKTepPHO JIsl })KUBBIX TeJI IPUPO/ABLI — OPraHU3MOB, B OTJINYHE OT
00bEeKTOB HeKUBOW NMPUPOABI?

l)putmMugaOCT 2)nBHKEeHHE 3)pocT  4) OOMEH BEIIECTB M SHEPTUU

3.@aKT cyuecTBOBaHMS CE30HHOM JIMHbKHU Y KUBOTHBIX ObL1 YCTAHOBJIEH MeETOA0M

1) MUKpOKOTIMPOBaHUS 2) HabmOAeHUS

3) sKCnepUMEHTaIbHBIM 4) rudpu1010rHUECKUM
4. Kakas u3 nocjie1oBaTeJIbHOCTell NOHSATHH O0TPAa’XkaeT OCHOBHbIC YPOBHHU OPraHU3alMH
opranu3zma?

1) opran- TKaHH - OPTaHU3M - KJIETKHU - MOJIEKYJIbI -CUCTEMBI OPraHOB
2) MOJIEKYJIBI - TKaHHU- KJIETKH -OpPTraHbl - CHCTEMbI OPTaHOB - OPTaHU3M
3) MOJIEKYJIBbI - KJIETKUA- TKaHHU - OPTaHbl - CHCTEMBI OPTaHOB -OPTraHU3M
4)crucreMa OpraHoB- OPTaHbl - TKaHU - KJIETKA -MOJIEKYJIbl ~-OPraHU3M - KIETKH
5. ITocTosiHHBIE CTPYKTYPHbIE KOMIIOHEHTHI IMTOINJIA3MbI HOCSIT HA3BaAHUE:
1) xpomocombl 2) SApbIIKU 3) opraHouibl 4) BKIOUEHUS
6. OnHy KOJIbLIEBYI0O XPOMOCOMY, PACIOJIOKEHHYIO B IIUTOIIa3Me, UMEIOT
1) 0IHOKJIETOYHBIE BOJIOPOCIH  2) BUPYCHI
3) OIHOKJIETOYHBIE )KUBOTHBIE 4) OaKTepuu
7.K opranusmam, B KJIETKaX KOTOPbIX HMeeTCs1 0(pOPMIIEHHOE A/IPO, OTHOCAT
1) ceipoexKy 2) BUpYC KOpHU 3) CEHHYIO MajouKy 4)Bo30yauTens TyOepKye3a
8. Kakoe u3 cieaywounmx yTBep:KIeHUil cnipaBeJInBoO JUIsl POAYyLEHTOB (OPraHu3MoB -
NMPOU3BOJAUTEIe OPraHMYecKUX BelecTn)?
1) oHM U3BJIEKAIOT SHEPTUIO U3 YIOTPEOIAEMBIX UMH B IHIIY )KUBBIX PACTEHUU.
2) OHM U3BJIECKAIOT SHEPTUIO U3 MOEAAEMbIX MU OCTaTKOB PACTEHUHN U KUBOTHBIX.
3) OHM HCIOJIB3YIOT PHEPTUI0 OPraHU3Ma-X031Ha.
4) OHU UCTIONB3YIOT COJIHEYHYIO SHEPTHIO AJIsl CO3AaHUS OPraHUYECKHUX BEIIECTB.
9. Cucrema OpratHoB, K KOTOPOH OTHOCHUTCS IO/KeJTyT0YHAsA KeJie3a:
1) numeBaputenbHas; 2)apIxaTeiabHas; 3)HEpBHas;, 4)KpOBEHOCHAs;
10. Heiiponbl, o0ecniedyuBaioniue npopeaeHne HEPBHbIX UMIYJILCOB OT LEHTPAJIbHOM
HEPBHOM cHCTeMbI K padoyemMy OPpraHy, Ha3bIBalOTCS:
1) nBuUratenbHBIMU; 2) YyBCTBUTEIHHBIMH; 3) CMELIAHHBIMHU.
11. KiteTku KpoBH, Y4acTBYIOIIHME B CBEPTHIBAHMU KPOBH:
1) SpUTPOIIUTHI; 2) JICUKOMMTHI; 3) TPOMOOIIUTHI.
12. Kameab, YynxaHue, MUTaHHE — 3TO:
1) nuieBapuTeabHbIN pediekc; 2) 3anuTHBIN pedIiekc; 3) OpUEHTHPOBOYHBIN PeIICKC;
4) nmonoBoi pediiekc.
13. XpsiieBblie MOJIYKOJIbIA COCTABJISAET OCHOBY CKeJleTa
1) Tpaxen 2) roptaHu 3) 6poHXHOII 4) nuieBoia
14. Ko1n4ecTBO MO3BOHKOB B IPYAHOM OT/1eJie TO3BOHOYHHUKA:
a)12; 2)15; 3)10; 4) 9.
15.Hedppon — 370...
1 )MHUKpOCKOTIUECKasl €IMHHIIA TTIOYKH
2)movyeyHasi BeHa
3)KIeTKa MOYKH
16. B kakoii XpOHOJIOTHYECKOM MOC/IeA0BATEIBLHOCTH NOSIBUJIMCH OCHOBHbIE IPYIIIbI
“KMBOTHBIX Ha 3emue.
1) Unenucronorue 2) Kumeunononoctusie 3) 3emHOBOAHBIE 4) Ppi6b1  5) [THIBI



17. YkaxxuTe cucTeMaTHYeCKHe KATeropuu, K KOTOPbIM OTHOCUTCS Me/IBe/lb TUMaJiaii CKuid,
B NMPaBWILHOH MOCJI€0BAaTeILHOCTH, HAYNHAS ¢ HAUOOJIbIIEH CHCTEeMATHYECKOH IPyNmbl.
OrtBer 3anumuTe OykBamMu 6e3 npodeJioB.

1) rumanaiickuii MmeBeb

2) MeABEXbU

3) MJIEKONUTAIOIINE

4) XuuHbIE

5) KUBOTHBIE

6) XopaoBbIE

18. Kakue npoueccobl NpoUCXOASAT B MeYeHH YeloBeKa?

1) BeIpaboOTKa *Kemun

2) BbIpabOTKAa TOPMOHA HUHCYJIUHA

3) obe33apaxuBaHUE ATOBUTHIX COSAMHEHUN KPOBH

4) cunre3 ButamuHa C

5) mpeBpallieHre TII0KO3bI B 3alIaCHBIN YIIIEBOJ] — IIIMKOTeH
6) BcachlBaHME BOJHBIX PACTBOPOB OPraHUYECKHX BEIIECTB B UMY

19. YcraHoBuTe COOTBETCTBHE MEXKAY NPU3HAKAMM 00MEHA BelleCTB U ero 3TarnaMu.

a) BEIIECTBA OKUCIISIOTCS l)mmactuueckuii oOMeH

0) BelecTBa CHHTE3UPYIOTCSI 2) sHepreTu4ecKkuii oOMeH
B) SHEpTrusl 3amacaercs B MoJiekynax AT®D
T') DHEPTHS PACXOAYETCS

1) B TIPOIIECCE YUaCTBYIOT pUOOCOMBI

€) B Ipoliecce y4acTBYIOT MUTOXOHIPUU

20.BcraBbTe B TeKcT «CHHTE3 OPraHM4YecKMX BelIeCTB B PACTEHUW» MPONYIIEHHbIE
TePMMHBI U3 NMPEJI0KEHHOT0 NepeyHs, MCIOIb3YH /sl 3TOro uugposbie 0003HAYEHHS.

CHUHTE3 OPTAHUYECKHUX BEHIECTB B PACTEHUU
DHepruio, He0OXO0JUMYIO JJIsl CBOETO CYILIECTBOBAHUS, PACTCHUS 3aMacaoT B BUAE OPraHUYECKUX
BEIECTB. DTH BEUIECTBA CHHTE3UPYIOTCS B XOJI€ (A). DToT mpo1ecc MPoTeKaeT B KIeTKax
JTUCTa B (b) -oco0pix mmactumax 3enéHoro npera. OHU coaepkaT 0coboe BEIIeCTBO
3en€HOoro IBeTa - (B). O6s3aTenbHBIM ycIOBHEM 00pa30BaHUSI OPTaHUYECKUX BEIIECTB
MTOMHUMO BOJbI M YTJIEKUCIIOTO ra3a SBIseTCs D).

I[NEPEYUEHb TEPMUWHOB:
1) nprxanue

2) ucnapeHue

3) neikomnact

4) nutaHue

5) cet

6) dhoTocuHTE3

7) xmoporuiact

8) xnopoduin



Kpurepun oneHnBaHus BXOJHOH KOHTPOJIbLHOH padoThI

Oo01ee K0JIMYECTBO 0AJLJIOB - 25

3amanus 1-15: 3a mpaBHIBHBIA OTBET HA KaXKIOE 3a/1aHUE CTaBUTCS | Oaur; 3a OTCYTCTBYIOIIUI
WM HeBepHBIN oTBeT — () 6ayuIoB.

3amanue 18, 20: 3a mpaBUIIBHBIN OTBET CTaBUTCS 2 Oaiiia, eciu B oTBeTe 1 ommobka - 1 6armi, 6os1ee
nByx — 0 6amioB.

3amanwue 16, 17, 19: 3a npaBuiIbHBIN OTBET CTaBUTCS 2 Oalijia, €CIIM HE Ha 0oJiee ueM 2-X MO3UIUSIX
HEBEpHBIN NOpsAAoK - 1 Gas.

Omenka «5» - 85-100%, (21-25 GamioB)
Ormenka «4» - 65-84 %, (16-20 6ayioB)
Ormenka «3» - 50-64%, (12-15 6aioB)

Onenka «2» - menee 40%, (11 u menee 6asioB)

OTBeThbI
Ne Bapuanr 1 Bapuanr 2
1 |4 3
2 |3 4
3 |3 2
4 |1 3
5 |2 3
6 |4 4
7 |1 1
8 |3 4
9 |2 1
10 |2 1
11 |2 3
12 |1 2
13 |3 1
14 |3 1
15 |3 1
16 | 341265 23415
17 | 42514 563421
18 | 135 135
19 | 122121 wum 1-AT'E 2-bBJ | 212112 wnu 1 —bI'J1 2 -ABE
20 | 3156 6785




KonTtpoabHas padora 3a 1 noayroaue
JleMOHCTPAallMOHHBII BAPHAHT
1.PaccmoTpuTe Tadauny «bHoJIOrHs KaKk HAyKa». 3anuIIMTe B OTBeTe NPONYIIEeHHbII
TePMHMH.

Pa3jnen 6uosiorun IIpumep

HuTosorus CrpoeHue sHI0IIIa3MaTUYECKON CETH

CrpoeHue noHKeNy1I0UHOMN JKeJe3bl

2. OCHOBOIIOJIOKHUKAMH COBPEMEHHOH HMMYHOJIOTHH ObLIH
1) U. . Meunuxos u JI. ITactep
2) . M. Ceuenos u U. I1. ITaBnos
3) I'. Mennens u T. Moprau
4) M. llneiinen u T. 1lIBann
3. COBOKYNHOCTH BCEX CHHHX KUTOB, CBOOO/IHO CKPEIIMBAIOIINXCS MeXKIY co00ii U Jaroumx
IUI0JJ0BUTOE MOTOMCTBO, CHUTAIOT YPOBHEM OPraHU3AIUM KUHU:
1)  opraHu3MEHHBIM
2)  OHOreONEHOTHYECKUM
3)  BHJIOBBIM
4)  ouochepHbIM
4. YTo U3 HMKENEePEeYHCICHHOI0 He OTHOCUTCSH K YPOBHSAM OPraHU3alui 0M0JI0TrH4eCKHUX
cucrem?
1)MoeKyIsIpHBII
2)ouochepHsbrit
3)mepexoIHbIi
5. Kakue xumMunueckne 3j1eMeHThI, Co/iep:Kalluecsi B KJIeTKe, OTHOCAT K MaKpodJjieMeHTam?
1) Zn, I, F, Br;
2)O,H,C,N;
3) Ni, Cu, 1, Br.
4) Au, Ag, Ra, U.
6. Kaky1o pyHKUMIO BBINOJHAKT YIJIEBOJbI B KJIeTKe?
1) KaTaJIuTHYECKYIO 2) SHEPreTHYECKYHo
3) XxpaHeHue HacJIeICTBeHHOU nHpopmanuu  4) ydyactue B OMOCHUHTE3€e OeKa
7. Kakoii 0ej10k BbITIOJIHSIET epMEHTATHBHYIO (DYHKIIUIO:

1) uncynuu

2) ubpun

3) TpurcuH

8. Kaky1o pyHKIIHIO BBINOJHAKT B KjIeTKe MoJiekyJabl JITHK?
1) cTpouTenbHYyO 2) 3alUTHYIO

3) HOcHUTeNs HAaCleACTBeHHON HHpOpMalK  4) MOTJIONICHHS SHEPTHH COJIHEYHOTO CBETa
9. YUTo 13 nepeyncjJeHHOro ABJjsiercs MoHoMepoM u — PHK?

1) pubo3a 2) a3oTHCTOE OCHOBaHHME 3) HYKJIECOTHA  4) aMHUHOKHUCIOTHI

10. KakoBa poab moseky1 AT® B kierke?

1) obGecreunBarOT OpPraHU3M dHEPrUei

2) YCKOPSIOT XUMUYECKUE PEAKIIHH

3) y4acTBYIOT B 00pa30BaHHH KIETOYHBIX CTPYKTYP

4) MOTJOIIAOT SHEPTUIO COJTHEYHOTO CBETa

11. OaHo U3 MoJI0KeHUIT KJIETOYHOIi TeopuM:

1) Knetku npokapuoT U 3yKapHoOT CXOJIHBI IO CTPOCHUIO

2) Knetku Bcex )KMBBIX OPTaHU3MOB CXOJHBI [0 CTPOEHHIO, XUMUYECKOMY COCTaBY
3) [NosBieHNIO KIIETKH MPEALIECTBYIOT KOallepBaThl



12.0TkphLI JejieHHe KJIETOK H YCTAHOBMJI, YTO KaKIasd KJeTKAa NMPOUCXOIHUT OT
HUCXOJHOM KJICTKH NYTEM JejIeHUs
1) A. JleBeHryk; 2) P. T'yk;
3) P. Bpoyn; 4) P. Bupxos.
13. ZKNBOTHBIX OTHOCAT K rpyINie 3YKapHoT, TAK KaK UX KJIeTKH UMEIOT
1) odopmieHHOE SIIPO 2) Ira3MaTHIecKyro MeMopany  3) muTtomiasmy  4) puboCOMBI
14. Kakoe Ha3BaHHe MMEKOT OPraHU3Mbl, B KJI€TKAX KOTOPBIX XPOMOCOMA 3aMKHYTa B
KOJIbLO?
1) rereporpoder
2) DyKapuOTHI
3) IPOKapUOTHI
4) aBTOTpO(BI
15. Bupyc HapymaeT Ku3HeAeATeJbHOCTh KJIeTKH-X035IMHA I0TOMY, YTO:
1) HykIeMHOBas KUCJIOTA MPOHUKAET B KJIIETKY XO351HA;
2) KJIEeTKa TepsIeT CIIOCOOHOCTD K PETPOIYKIINH;
3) pa3pylIaeT METOXOHJIPUHU B KJIETKE X0351HA;
4) THK cara ocymiecTBiseT CUHTE3 KJIETOYHBIX MOJIEKY OenKa.
16.Bb10epu TpH BEepHBIX OTBETA.
KakoBo cTpoeHue M QyHKIMH MUTOXOHAPHIA?
1)  pacuiemIsiFoT OMOMOIUMEPBI 10 MOHOMEPOB
2)  XapaKTepU3YIOTCS aHA3POOHBIM CIIOCOOOM MOJYUCHHS SHEPTUH
3)  coaepkaT COeAMHEHHBIC MEXTy COOOI0 IPaHbI
4)  uMmerT pepMEHTATUBHBIC KOMILUICKCHI, PACHOJI0KEHHBIC Ha KPUCTAaX
5)  OKHMCIISIOT OpraHu4ecKue BelecTBa ¢ oopasoBanreM ATD
6) HMMeIOT HAPY)KHYIO U BHYTPCHHIOIO MEMOpaHBI
17. IllpumepamMu aHa00JIU3MA SABJIAETCS
1) rimmkonu3
2) JbIXaHHEe
3) cunTe3 Oenka
4) dporocunTes
5) XeMOCHHTE3
18. YcranoBuTe COOTBETCTBHE MY 0COOCHHOCTSIMM CTPOEHUS, PYHKIIMEH U OPraHOUI0M
KJIETKH

Oc00eHHOCTH CTPOCHUSA, PYHKIIMHU Opranouja
A) Paznnuaror MeMOpaHbI I1aJIKUe U IIEePOXOBaThIe 1) Kommekc [onbmxu
b) O6pa3yiot ceTh pa3BeTBICHHBIX KaHAJIOB U MOJIOCTEH 2) OIIC

B) O6pa3ytot ymoiieHHbIe IUCTEPHBI U BaKyOJIH
I') YuactByeT B cuHTE3€ OEIKOB, )KUPOB
J1) ®opMUPYIOT JIHU30COMBI

19. 1) Yuacrtok npasoii nenu moJiexky.abl JJTHK nmeer nocjieqoBarelbHOCTb HYKJI€0TH/IO0B:
A-T-T-II-T-A-A-II-T-T'-A-T-1I-A-T.

3anuumTe Nocaea0BaTeNbHOCTh HYKI€0oTHA0B JieBoi nenu JIHK.

2) YkaxuTe MocaeI0BaTeIbHOCTh HYKJICOTHIOB B MoJjiekyie u-PHK, moctpoeHHo# Ha 3TOM
yuactke nenu JTHK.



KonTtposabHas padora 3a 1 noayroaue

Bapuanr 1
1.PaccmoTrpuTe Tadauny «buoJiorus kKak Hayka». 3anuummre B 0TBeTe NPONYIEeHHbII
TePMMH.

Pa3nes Ouostorum O0beKT n3yueHus

DKOJIOTHS B3aumoelicTBre Opranu3MoB B OMOTEOIIEHO3€E

Crpoenne u GyHKIIMOHUPOBAHUE KIIETOK

2. YCTaHOBHJIU CTPYKTYPY U c031aJ i1 Mojes b MoJiekyJibl JJTHK
1) Y. HapsuH u A. Youec
2) . Yorcon u ®@. Kpuk
3) M. llnetinen u T. [lIBann
4) I'. Mengens u T. Mopran
3. Ha xakoM ypoBHe opraHu3auuu NpoucxoasT npoueccol gorocunTesa?
1)  HOOmyIAIHOHHOM
2)  BHWJIOBOM
3) O6uocheprom
4)  KJIETOYHOM
4. JKuBble OPraHu3Mbl SIBJSIIOTCS OTKPBITHIMH CHCTEMaMU, TAK KAK OHH
1) 061a1ar0T BHICOKON CTENEHBIO OPraHU3alMH
2) 0OMEHHMBAIOTCS BEIIECTBOM, dHEpryel u nHpopMaIue ¢ BHEITHEN cpenoit
3) oTnuMYaroTCs OT 0OBEKTOB HEXUBOM MPUPOIBI COCTABOM XUMHUYECKHUX 3JIEMEHTOB
4) ciocoOHBI K CAaMOBOCIIPOU3BEICHUIO
5. Kakue HOHBI BXOAAIT B COCTaB reMorJioonxna?
1) Mg2+;
2) Fe2+;
3) Zn2+.
4) Na+
6. B kieTke JMNMAbI, B OTJIHYHE OT YIJI€BOA0B, BHINOJIHAKT (PYHKIIHIO
1) sHepreTHyeckyro 2) CTPYKTYPHYIO 3) 3amacaromyro 4) peryiasiTopHyIO
7. KakoBbl oT/inuKsi epMeHTOB OT APYrux 0eJKoB?
1) ABIAIOTCS KaTalu3aTopaMu XUMHUYECKUX PEaKuil
2) BKJIIOYAIOT B CBOM COCTaB BUTAMHUHbI, METAJLIbI
3) cuHTE3upYIOTCS Ha pubocomax.
8. 'ne B ki1eTKkax 3ykapuot coaep:xurcs JHK?
1) B simpe 2) B pubocomax 3) B komIuiekce [ onbmku 4) B IIUTOIIa3ME
9. MoJaekyaa PHK coaep:KuT a30THCTbIe OCHOBAHMUSI:
1) ageHuH,ryaH!H, ypalui, IUTO3UH 2) UUTO3MH,['yaHUH,aIecHUH, THAMUH
3) TUMUH,ypaln,aIleHuH,IyaHHH 4) ageHuH,ypanuiI, TUMHH, TUTO3HH.
10. Kakoe u3 nepeunciieHnbix coenuHennii HE Bxoaur B coctap AT®?
1) anenun 2) ypauuin 3) pubo3za  4) octatok GochopHON KUCIOTHI
11. KnerouHnasi Teopusi BKJIOYaeT cJaeAyloLIee MOJ0KeHHe:
1) HoBsie kieTku oOpa3yroTcs B pe3ylibTaTe JAeJIeHUs MAaTePUHCKOM KIETKH.
2) B moi0BbIX KIETKaX COAECPIKUTCS TarIOuIHBIA HA00p XPOMOCOM.
3) KneTtku TkaHel Bcex pacTeHUH U )KUBOTHBIX OJMHAKOBHI TI0 CTPOEHUIO.
12. Co3aatensiMu KJIETOYHOIl TeOPHHU SIBJSIIOTCH:
1) Y. Hdapsun u A. Yomnec; 3) P. I'yk u H. I'pro;

2) TI'. Mennens u T. Mopran; 4) T. llIBann u Illneiinen.
13.MUTOXOHIPHH HA3BIBAIOTCS «IHEPTETHYECKMMH CTAHIMAMM» KJIETKH, IOTOMY 4TO B
HHUX:



1) 06pa3yroTcs sHEpreTdecku O0OTaThIe BEIIEeCTBA — YTIECBOIBI, JKUPHI;

2) sHeprus cBera npeodpa3yercst B SHEPTUI0 XUMUUYECKUX CBSI3EH;

3) OKHCISIOTCS OPraHUYECKUE BEIIECTBA C OCBOOOKICHHEM YHEPTUU U aKKYMYJISIIIUEH ee B
ATO;

4) oTknaznpIBaeTCs 3anac OOraThiX SHEPruei BEIIECTB

14. OcHOBHBIE OTIMYHS IYKAPHOTHYECKOH KJIEeTKH 0T NPOKAPHOTHYECKOI 3aKJII0YAIOTCA B
HAJTMYHUM::

1) sapa,MUTOXOHIPUIN WM XJIOPOILIACTOB, KOMILIEKCA ["0MIbIKU U JPYTUX OPraHOM JIOB
2) xpoMocoM, (hepMeHTOB, TIIa3MAaTHYECKOW MEMOPaHBI

3) opopmnennoro siapa, moiekyn JJHK, opranownmos

4) anpa, aapblliek 1 pudocoM

15. Bupychl pa3MHOXKaIOTCS:

1) TonpKO B KJIETKE XO35MHA; 2) CAMOCTOSITENBHO; 3) BapUaHTHI a U 0;

4) He criOCOOHBI K Pa3MHOYKEHHUIO.

16. BoiGepuTe TpU BepHBIX OTBETA U3 IIECTH.

[aiite xapakTepucTUKY KoMmIuiekcy I'onbaxu:

1) cCOCTOUT U3 CETH KaHAJIOB U TOJIOCTEH;

2) 00pa3yroTCs TM30COMBI,

3) COCTOUT U3 LIUCTEPH U My3bIPHKOB;

4) yuactByer B cunTeze ATO;

5) y4acTByeT B yIaKOBKE BEIIECTB;

6) yyacTByeT B CUHTe3€e Oelnka

17. BoiOepuTe TPH BepPHBIX OTBETA U3 HIECTH.

XapakTepucTUKAMU aHA00JM3MAa SABJISIIOTCS:

1) cuHTE3 M HAKOTUICHHUE (ACCUMIISIINS) CIIOKHBIX BEIIECTB

2) pacmaji CIIOKHBIX BEIIECTB Ha MPOCTHIE (JIUCCHUMUIISIINS)

3) uzer ¢ 3arparoii sHeprun (pacxoayercss ATD)

4) Beiensercs sueprus (cuaresupyercs ATD)

5) MOeT ObITh HCTOYHMKOM OPraHUYECKHX BEIIECTB JUISl SHEPreTUIeCKOro oOMeHa
6) sIBJIIETCSA MCTOYHUKOM SHEPTHUH ISl IIACTHYECKOTO 0OMEHa

18. YcraHoBuTe COOTBETCTBHE MEXKIAY 0COOEHHOCTSMHU CTPOEHUS, PYHKIMEH U OPraHOUuI0M
KJIETKH

Oco0enHoCcTH cTpOeHUs, QyHKIHHU Opranoun
A) Conep>XUT MATMEHT XJIOPO(HUILT 1) Muroxonapus
B) OcyiecTBiisieT 3HEpPreTHYECKIT 0OMEH B KJIETKE 2) Xnoporuact

B) OcymectBisiet npouecc (GpoTocuHTE3a
I') Buyrpennsiss MmemOpana oOpa3yeT CKIaJKH - KPUCTBHI
J1) OcHoBHas QpyHKIMs — cuHTe3 ATD

19.1) ®parmenT oanoii menu JTHK nmeer ciaeayromuii cocras:
I'-II-[I-A-T-T-A-II-A-I"-A-T gocTpoiTe BTOPYIO LIETb.

2) YkaxuTe MocaeI0BaTeIbHOCTh HYKJICOTHIOB B MoJjiekyie u-PHK, moctpoeHHo# Ha 3TOM

yuactke nenu JJTHK.



OTBeThI

Ne Jemo-Bepcusi
1 aHaTOMUs
2 1
3 2
4 1
5 2
6 2
7 3
8 3
9 3
10 1
11 2
12 2
13 1
14 3
15 2
16 456
17 345
18 22121
19 1) T-II-A-T'-A-T-T-T"-A-II-T-LI-I-T-A
2) A-T-V-II-V-A-A-1I-V-T-A-T-1I-A-Y




KonTtposabHas padora 3a 1 noayroaue

Bapmuanr 2
1.PaccmoTrpuTe Taduny «buoJiorus kak Hayka». 3anummre B 0TBeTe NPONYIEeHHbIi
TePMMH.

Pa3nes Ouostoruu O0beKT n3yueHus

HACJICJIOBaHKNE I'€HOB, OTBEUAIOIIUX 32 OKPACKY HICPCTH
cobak

OUTOJIOTHA CTPOCHHE KIICTOK SIUTCIIUA cobaku

2. Co3naresieM IBOJIIOIMOHHOTO YUeHHUSs ObLI
1) U. . MeunukoB
2) JI. Tacrep
3) Y. HapBun
4) W. 11. ITaBnoB
3. OTaenbHast 0co0b NMpeacTaBJ/sieT c000H YPOBEeHb OPraHU3alUM KU3HU:
1)  MNOMyNAMOHHO-BUIOBON
2)  OpraHM3MEHHBIH
3)  OHOreoNEeHOTHYECKUI
4)  ouocdepHsbIit
4. COBOKYITHOCTb 3J1eMEHTOB *KMBOI IPUPOJbI, HAXOASILIUXCH BO B3AUMOJAelCTBUH U
0o0pa3yomMX eINHOE U YeTKO pa3/ieJieHHOe HAa YACTH 1eJi0e
1) OMoIOrHYECKUi TTPOIIeCC
2) MPUHIIKAT OPTaHU3AIUN
3) GuoJsioruveckas cucreMa
4) ypOBEHb OpraHU3aUH KHUBBIX CUCTEM

5. Kakue xuMuueckue JIEMEHTBI, COACPKAIHECH B KJICTKE, OTHOCHAT K Ml/[KpOZ)J]eMeHTaM?
1) S, Na, Ca, K;

2)O,H,C,N;

3) Ni, Cu, I, Br.

4) P, S, Cl, Na

6. B kJieTKax KHBOTHBIX 3aNIACHBIM YIJI€BOJIOM SIBJISIETCSI:
1) memmromno3a 2) Kpaxmain

3) roko3a 4) rIMKOTEH

7. IIpu NOHMKEHUHU TeMIIEPATYPbl AKTUBHOCTH (DePMEHTOB
1) yBennuuBaercs 2) HEe U3MEHseTCS

3) 3amemsiercs 4) cHauaya 3aMeJUISIeTCs, IIOTOM YBEJIIMYMBACTCS
8. Jle3okcupn603a BXOAUT B COCTAB

1)smpa 2) JHK 3) PHK 4) MUTOXOHJIPUH
9. B coctaB nykJjeoruaoB PHK ne Bxoaut:

1) anennH  2) ryaHuH 3) ypaumn 4) THMHH

10. Cunre3 mosekya1 AT® B Ki1eTKe MOKeT NPOHUCXOIUTh B:

1) MHUTOXOHJIPHSX U XJIOPOIUIACTaX  2) siApe u pudocoMax

3) anmapare ['oJibKu U TM30COMax 4) xpoMocoMax M sIPHIIIKE
11. Ios105keHMEM KI1€TOYHOMH TEOPHH SBJISICTCH:

1) Bce knetku conepkat mosekyiasl JTHK.

2) Knerka — enmHUIIA pa3BUTHS BCEX OPTaHU3MOB.

3) B 10JI0BBIX KJIETKAX COJEPKHUTCA TaryIonAHbII HabOp XpOMOCOM.
12.0TKpBHLI B KJIETKE AP0

1)P. bpoyn 2)P.T'yk 3)U. Mromnep 4)T. llIBann

13. Slapo —3T0:



1) nBymeMOpaHHast CTpyKTypa; 2) oqHOMEMOpaHHasi CTPYKTypa; 3) HeMeMOpaHHast CTPYKTypa

14. Kakue opraHou/bl NPUCYTCTBYIOT B KJIETKaX NPOKapuoT?
1) mutoxoHapun
2) TIacTUIBI
3) sapo
4) puboCcoMbl
15. Bupycbl OTHOCSTCS K I0KJIETOYHBIM OPraHu3MaM MOTOMY, YTO OHM:
1) He copepxar siapa; 2) HEe CIIOCOOHBI K CaMOCTOSITETLHOMY OOMEHY BEIIIECTB;
3) ABIAIOTCA Napa3UTaAMU; 4) HEe UMEIOT OPraHOUIOB.
16. BoiGepuTe TPU BepHBIX OTBETA U3 IIECTH MPeII10KeHHBIX.
KakoBbl oco0eHHOCTH cTpoeHHsI M GQYHKIIHOHUPOBaHUsA prudocom?
1) HemeMOpaHHbBIC OPraHOMUIbI
2)  yd4acTBYIOT B mporiecce cuHreza AT®
3)  yd4acTBYIOT B mporiecce GopMHpPOBaHUs BEPETCHA JICIICHUS
4)  y4acTBYIOT B IpoIlecce CHHTE3a Oenka
5)  cocrosT u3 6enka u PHK
6)  COCTOAT U3 IMyYKOB MUKPOTPYOOUEK
17. BoiGepuTe TPH BepHbIX OTBETA U3 LIECTH.
XapakTepucTHKAMHU KaTa00/1M3Ma ABJISIIOTCH:
1) cuHTe3 M HaKoIJIEHUE (ACCUMUIISIIINS) CII0KHBIX BEILIECTB
2) pacraj CJIOKHBIX BEIIECTB Ha MPOCThIE (MCCHUMUIISIIHS)
3) uner c 3arpatoit sHepruu (pacxonyercs ATD)
4) Beimensercs sueprus (cuaresupyercs ATD)
5) MOXeT OBITh HCTOYHMKOM OPraHHYECKUX BEIIECTB IS SHEPTETHYECKOr0 0OMEHa
6) sIBIIsIeTCS HICTOYHMKOM SHEPTHU VIS ITACTHYECKOTO 0OMeHa
18. YcraHoBuTE COOTBETCTBHE MEKTY 0COOEHHOCTSIMH CTPOEHMsl, PyHKIIHEd U OPraHOUuI0M
KJIETKHU

Oco0eHHOCTH CTPOEeHUSA, PYHKIMHU Opranouna
A) CocTouT U3 moJIoCTel ¢ My3bIphbKaMHu 1. MuTtoxonapus
b) Coctout u3 cucteMbl KaHAJIbIICB 2. JIuzocoma
B) YuacTtBytor B cuHTE3€ Ocika 3. OIIC
I') YuacTByeT B 00pa3oBaHUM JIM30COM 4. Kommeke ['onbaxu

J1) OrpannyeHsl OT ITUTOIIA3MbI IBOMHON MEMOpaHOH
E) Nmerot BBIPOCTBI —KPUCTHI

K) Ocy1iecTBasitOT TPAHCIIOPT BELIECTB B Pa3HbIC YACTH
KJIETKH

3) OKUCHSIOT OpraHUYecKue BEiecTBa J0 MOHOMEPOB

19. 1) ®parment oaHoii nenu JJHK umeer ciaenywomuii cocras:
I-I'-I'-A-T-A-A-1I-A-T"-A-T noctpoiite BTOpYIO LEMb.
2) YKaKuTe MOCIe0BaTeIbHOCTh HYKIICOTHIOB B Moliekyne u-PHK, moctpoeHHol Ha 3TOM
yuactke nenu JJHK.



Kpurtepuu oneHuBaHus KOHTPOJIBLHOMH padoThI

O01ee KoJH4ECTBO 0ANI0B - 23

3amanus 1-15: 3a mpaBHIBHBIA OTBET HA KaXKIOE 3a/1aHUE CTaBUTCS | Oaur; 3a OTCYTCTBYIOIIUI
WM HeBepHBIH 0TBET — () 6ayuIoB.

3ananue 16,17: 3a mpaBUIBHBINA OTBET cTaBUTCS 2 Oaiia, eciu B otBere 1 ommobka - 1 6amn, 6oee
nByx — 0 6amioB.

3anmanue 18: 3a MpaBWIBHBIA OTBET CTaBUTCS 2 Oailia, eciii He Ha 0oJiee 4eM 2-X MO3UIUAX
HEBEpHBIN NOpsAAoK - 1 Gas.

3amanne 20: 0 0THOMY OaJuTy 3a KaXKAbIi BEPHBINA OTBET

Ormenka «5» - 85-100%, (20-23 6amioB)
Ormenka «4» - 65-84 %, (16-19 6aoB)
Ormenka «3» - 50-64%, (12-15 6aioB)

Onenka «2» - menee 49%, (11 u menee 6aIoB)

OTBeThI
Ne Bapuanr 1 Bapmuanr 2
1 [UTOJIOTHUS T'eHETHKa
2 2 3
3 4 2
4 2 3
5 2 3
6 3 4
7 1 3
8 1 2
9 1 4
10 |2 1
11 |1 2
12 |4 1
13 |3 1
14 |1 4
15 |1 2
16 | 235 145
17 | 135 246
18 | 21211 43341142 WJIN 1.-1JE 2.-3 3.-bB 4.-AK
19 | HU-I'-T-T-A-A-T-TI'-T-1I-T-A 1) I-L-II-T-A-T-T-I'-T-LI-T-A
)-1-11-A-V-V-A-1I-A-T-A-Y 2) I-I'-T'-A-Y-A-A-1I-A-T-A-Y




Hrorosasi kKoHTpoOJILHAsSI padoTa
JleMOHCTPAallMOHHBI BAPHAHT
1.Kakoe Omosiornueckoe ucciei0BaHue MOKeT IPOBECTH KeHIMHA, H300pakéHHAsT Ha
kapTuHe AHpu Martucca «7KeHuHa nepen akBapuymom»?
a) OIIpPEJETIUTh BHJIOBOM cOCTaB oOUTaTENeH akBapuyMm
0) onpenenuTh XMMUYECKUE CBOMCTBA BOJbl BaKBapuyMe

B) YCTAaHOBUTH 00BEM U hOpMY aKkBapuyma

I') CpPaBHUTH COCTaB BOJIbI B aKBapUyMe C BOJOU B pEKe

2.YTo siBJIsIETCS 00BEKTOM U3y4YeHHs IMOPHOIOrHu?

a) pa3BUTHE OpraHU3Ma MOCje BbIX0Ja U3 SIMIEBBIX 000JI04YeK

0) oOpa3oBaHuE MOJIOBBIX KJIETOK Y JKHBOTHBIX

B) 3apOIBIIIIEBOE PA3BUTHE MHOTOKJIETOYHBIX OPTaHU3MOB

T') YCJIOBHSI 00pa30BaHMs TEHETUYECKUX HAPYIICHUN y OpraHu3Ma

3.Bbi0epuTe 1M0JI0KEHHE COBPEMEHHOM KJIETOYHON TEOpHuH.

a) HOBbIE KJIETKH 00pa3yroTCsl U3 MEXKJIETOYHOTO BELIECTBA

0) pa3mUyaroT MPOKAPUOTHUECKHUE U SYKAPUOTHIECCKUE KIETKH

B) KJIETKU BCEX OPraHM3MOB OJIMHAKOBBI [0 CTPOEHUIO, XUMUYECKOMY COCTaBY M MpolieccaM
KU3ZHEICSITSIIbHOCTH

') pa3MHOKEHHUE KJIETOK IMPOUCXOJUT IMyTEM UX JIeJICHHUs, Kak/1as HOBasl KJieTKa oOpa3yercs B
pe3ynbTaTe AeJIeHHs] HCXOIHOM KIETKH

4.BemiecTBa KJIeTKH 00beIMHAIOT B JIBE IPyNIbl - THAPOPUIbHBIE U THAPOGOOHbBIE 1O
OTHOLIEHHMIO K

a) BOJIC 0) OenkaM  B) JUMIUAIAM I') HyKJICHHOBBIM KHUCIIOTaM

5.Mexny BemecTBOM M (pyHKUMel uMeeTcs: onpeaeéHHas cBsi3b. Kakoe ciioBocoyeraHue
cJjielyeT MOCTABUTH HA MECTO NMPOIYCKA B 3TOM Tadauue?

BemecTBo DyHKIUA
TJII0K03a
JHK XpaHeHre HHPOPMAITUH O TIEPBUYHOM
CTPYKTYpe Oenka
a) TPAHCIIOPT ra3oB 0) KICTOYHUK SHEPTHH
B) KaTajn3aTop XUMUYECKUX MTPOLIECCOB T') PEryasTOp MPOLECCOB KU3HEEATEIIbHOCTH

6.UTo M0O:KHO YBH/IETh B MUKPOCKOII, YBeJIHYUTEIbHAS CIIOCOOHOCTH KOTOPOIo
cocrasJsier x300?
a) pubocomy 0) komruiekc I'obmKu B) SZIPO T') IJ1a3MaTHYECKYIO
MeMOpaHy
7.B mouieky.ae JHK yuci0 Hyk/1€0THAOB ¢ ryaHuHOM cocTasisieT 40% ot o0uiero uuncJia.
Kakoii npoueHt
HYKJICOTH/IOB ¢ TUMHHOM B 3TOH MoJieKyJie?
a) 10% 0) 20 % B) 30 % r) 40%
8. Kak Ha3bIBaIOT npouecc, KOTOPbIi MOKeT ObITh 3alMCaH B BH/E CJIeAYIomei
XMMHUYEeCKOM peakunu?
6CO2 + 6H20=>CsH1206 + 602
a) OmocuHTe3 Oenka 0) BbIZICTICHUE B) JIbIXaHUE r) hoTocuHTE3
9.Cxo0i1bK0 MoJIeKyJd AT® oOpa3yercst Ha 3Tane KJICTOYHOI0 IbIXaHUA U3 OHOM
MOJICKYJIbI TJIIOKO3bI?
a)0 0) 2 B) 36 r) 38
10.Kakas ¢a3a muTo3a n300pakeHa Ha pucCyHKe?



a) mpodasza
0) uarepdaza
B) aHadasa
r) Tenodasa

11.Kakas cTaausi pa3BUTHS MaiiCKOr0 ’KyKa n300pakeHa Ha pucyHKe?

JIUYHWHKAa
KyKOJIKa
B3POCIIbII OPraHU3M
racTpyia

12.11lepenaya nHpopMauU 0 MPU3HAKAX, CBOMCTBAX M QYHKIUAX OPraHU3MA U3 NMOKOJIEHUS
B MIOKOJIeHHE — ITO

a) oOMeH BemiecTB  0) pa3aIpakiuMOCTh B) HaCJEACTBEHHOCTh T') MPUCTIOCOOJIEHHOCTh
13. IIpu ckpemmBaHuu Opranu3mMoB ¢ resorunamu AaBb X AaBb nposiBurcs 3akoH
a) CIICTUICHHOTO HacieAoBaHUs O) paciieryieHuss B) HE3aBHCHMOTO HACIEIOBAHUS
I') JOMUHHPOBAHUSA
14.KakoBa BepOSITHOCTH POKICHUA KaperJa3blX JeTel y rerepo3uroTHbIX Kaperja3bix
poauTenei?

a) 25% 6) 50 % B) 75% r) 100%
15.Kakum HacjieAcTBEHHBIM 3a00/1eBaHNEM CTPajaeT pedéHoK,
u300paxkEéHHbI HA poTorpaduu?
a) reMo st
; 0) curapom JlayHa
e & B) NIBTOHHU3M
l:* )”? ') CEpIOBU/IHO- KJIETOUHASI aHEMHUS

16.YeM KJIETKH NPOKAPUOT OTJIHYAKTCH OT KJIETOK 3YKapuoT? BriOepuTe TPH BepHBIX 0TBETA
U3 LIeCTH.

a) OTCYTCTBUEM Mopdooruuecku 000COOIEHHOTO siipa

0) HAIMYUEM B IIUTOILIIa3ME PUOOCOM

B) OKUCJICHHEM IUTATEIbHBIX BEIIECTB B MUTOXOHIPUSIX

T') HAJTMYMEM JBIKECHUS [TUTOIIa3MBbI

1) IPUCYTCTBUEM KOJIBIIEBON XPOMOCOMBI, KOTOPAasi HAXOJUTCS B IIUTOTIIIA3ME

€) BBIMIOJIHEHUEM TJIa3MaTUYECKO MeMOpaHoi (QyHKIIMI MEMOpaHHBIX OPTaHOUIOB

17.Yem xapakTepusyercs IiiacTu4ecknii 00MeH? BpiOepure TpH BepHBIX 0TBETA U3 IIECTH.
a) CHHTE3UPYIOTCS OPraHUYeCKHe BEeIeCTBa

0) opraHM4ecKHe BEIIeCTBa OKUCISIOTCS

B) KOHEYHBIMH MPOJIYKTaMH 0OMEHA SBJISIOTCS YTIACKUCIBIN Ta3 U BOAa

T') OCYIIECTBIIIETCS HAa prubocoMax, B XJIOpOIIacTax, Ha MeMOpaHax

1) SHEPTHUSI OCBOOOXKIAETCs U 3aracaeTcsi B Mojiekyinax AT

e) oueprus, 3anacéuHas B AT®, motpebnsiercs

18.YcTaHoBHUTE COOTBETCTBHE MEKIY XapPAKTEPUCTUKON U THIIOM PA3MHOKEHUS



XAPAKTEPUCTHUKA THUII PASMHOXEHUSA

a) B OCHOBE pa3MHOXKEHUs JIGKHUT MUTOTHUYECKOe | 1)Oecmonoe
JICJICHUE KIIETOK 2) monoBoe
0) nouepHHre 0cOOM 00pPaA3YIOTCS B pe3ynbTaTe
CIIUSTHUSI TaMeT

B) JIOUYEPHUE OPraHU3MBbl HICHTHYHBI
MaTepUHCKOMY

T') 1715 HOTOMCTBa CBOMCTBEHHA KOMOWHATHUBHAS
W3MEHYUBOCTh

1) B pa3MHO’KEHHUHU Y4acTBYET 0JIHa 0CO0b

19. Haiigure ommOKy B NPUBEIEHHOM TEKCTe, HCTIPABbTE UX.
a) Bce sxuBbIe OpraHu3Mel - )KUBOTHBIE, PACTEHHS, TPHUOBI, OAKTEPHH, BUPYCHI - COCTOSIT U3 KIIETOK.
0) JItoOble KIETKM UMEIOT TIa3MaTHYECKYI0 MEMOpaHy.
B) CHapyXH 0T MeMOpaHBbl y KJIETOK KMBBIX OPraHU3MOB UMEETCS JKECTKasl KJIETOUHAs CTEHKA.
r) Bo Bcex kiieTkax uMeercs siapo.
1) B kneroyHom siape HaX0AUTCS TeHETUYECKUI MaTepuall KieTku - mojekyisl JJTHK.

OTBeThI

Ne Jemo-Bepcust

1 |a

2 |B

3 |r

4 |a

5 |6

6 |B

7 |a

8 |r

9 |B

10 |6

11 |a

12 | B

13 |B

14 | B

15 |6

16 | ane

17 | are

18 | 12121

19 | A) Bupychl He UIMEIOT KJIETOYHOTO
CTpOeHUs
B) V k1eTok )KUBOTHBIX HET JKECTKOM
KJIETOYHOM CTEHKHU
I') Knetku GakTepuii He copepikar siipa




HTorosast kKOHTpoJILHasI padoTa
Bapuanr 1
1. Kakoii Hay4yHOro MeTo1a MULJIIOCTPUPYET CI0’KeT KAPTHHBI MOJUIAHICKOI0 Xy 10KHUKA 5.
Crena «Ilyabe»?

a) MOJIETTMpPOBaHUE
0) u3mepeHue

B) DKCIIEPUMEHT

) abCTparupoBaHue

2. Yto n3yuaer 3BOJIIOLIMOHHOE YUeHHe?

a) BUJIOBO€ MHOTOOOpa3ne OpraHu3MoB

0) opraHM3MeHHbIN YPOBEHb OPraHU3alluu )KU3HU

B) MPUYHUHBI U OOIIIHE 3aKOHOMEPHOCTH UCTOPUUECKOTO PA3BUTHS OPraHUYECKOTO MUpa

T') CPaBHUTEIIPHOE N3YYCHHE OPTaHU3MOB, BBISBIICHUE MX CXOJICTBA U PA3JINYMs B CTPOCHUU U
KU3ZHEICSITSIIbHOCTH

3.Kak ¢opmyaupyercs 0JHO U3 MOJIOKEHU KJIeTOYHOH Teopum?

a) KJIETKHA OPTraHr3Ma BBITIOJHSIOT CXOAHBIC (DYHKITHH

0) KJIETKM OpraHU3MOB OTJIMYAIOTCS APYT OT Jpyra pasMepaMu

B) KJIETKH Pa3HBIX OPTaHU3MOB TOMOJIOTHYHBI TTI0 CBOEMY CTPOCHHIO

I') KJIIETKU OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB UMEIOT Pa3HbIM COCTaB XUMUYECKHIX
3JIEMEHTOB

4.Marumnii He00X0IUM PACTEHUAM, TAK KAK OH BXOJAUT B COCTAB

a) TeMorJIo0nHa 0) xsopoduia B) HYKJICHHOBBIX KHCIIOT r) AT®

5. Mexay 00beKTaMu M MPOLECCaMHU, YKa3aHHBIMH B CTOJIONAX MPUBEAEHHON HUKe TA0JMIbL,
HMeeTCcs onpeneaéHHas cBsa3b. Kakoe moHsitrue cieayer BIMCATh HA MeCTO MPOILYCKA B ITOM
Tadaune?

O0BexT D yHKIUA
ATOD
I'emorno6Oun Tpancnopt raza

a) KJIETOYHBII UMMYHHUTET 0) XpaHeHHe HHPOpPMAIM B) pa3MHOKEHHE T') HAKOTJIEHUE SHEPTUU
6.UT0 MOKHO YBHIETh B MUKPOCKOII, YBEJTHYUTEIbHAS CIIOCOOHOCTH KOTOPOT0 COCTABJISIET
x200?

a) pubocomy  0) komruiekc ['onpxku  B) SAPO I') IJIa3MaTHYECKYI0 MeMOpaHy
7. B monekyae JIHK 4uc/io HyK/1€0THI0B ¢ aileHUHOM cocTaBjsieT 10% ot o01ero yucJa.
Kaxkoif npoueHT HyKJICOTHAOB C HUTO3HHOM B 3TOM MOJIeKYyJie?

a) 20% 6) 30% B) 40% r) 25%
8. Kak Ha3bIBalOT npouecc, KOTOPbI MOKET ObITh 3aNIMCAH B BU/E CIeAYIOIIe XHMHYECKON
peakuuun?
CeH1206 — 2C3H403 + 4H + 2AT®
a) oTomu3 BoAbI 0) rIuKoIN3 B) OoTOCHHTE3 r) OuocuHTe3 Oenka
9.MoJieKy bl KaKOT0 BelecTBa 00pa3ylorcs B cBeTOBYIO a3y ¢porocunresa?
a) ATO 0) AM®D B) TIIIOKO3a r) CO2
10.Kakas craausi Meiio3a n300pakeHa HA PUCYHKe
a) mpocasa |
0) meracdasa |
B) aHadaza |

r) metadaza Il




11. Kakasi craaus pasBUTHS 3apOJbIlIa MOKa3aHa HA PUCYHKe?
280094

7o ol®,

a) Omacryna
0) Helipyna
B) 3UTOTa

r) racrpynia

12. OpraHu3M ¢ reHOTHIIOM a2 Ha3bIBaeTCs

a) TUTOMO3UTOTOU B) T'€TE€PO3UTOTON

0) TOMO3WUTOTOMN MO JOMHHAHTHOMY MPU3HAKY T) TOMO3HUIOTOW MO PELIECCHBHOMY MPU3HAKY
13.0c¢00b ¢ renorunom aaBB oGpa3yer ramersl

a) aaB ©0) aaBB B) aBB 1) aB

14. Kakoii mpoueHT 0co0eii 4ajioii MACTH MOKHO MOJYYHUTH MPH CKPEIIMBAHUU KPYIMHOT0
poraToro ckora KpacHoi (AA) u 6e10ii (aa) MaCTH NMPU HENMOJIHOM JIOMUHUPOBAHUH?
a) 25%

6) 30% B) 75% r) 100%
15. Kakmm  HacJeACTBEHHBIM  3a00JieBaHHEM
n300pa:kéHHbIN Ha GoTorpaduu?

cTpajgaer  pedEHOK,

a) reMopuIns
0) ambOMHU3M
B) Iporepust

') OCTEOreHe3

16. BoiOepuTe TPU BepHbIX 0TBeTA U3 ecTU. il )KUBOTHOM KJIETKH XapaKTePHO HAJTHYHE

a) pubocom 0) XJIOPOTLIaCTOB B) 0(hOpPMIICHHOTO sJIpa

T') IEJUTIOJI03HOM KJIETOUYHOM CTEHKA 1) KOMIUIeKkca ['ObpKi  €) OJHOM KOJIBIIEBOM XPOMOCOMBI
17. BoiOepuTe TpH BepHbIX 0TBeTa U3 mecTu. B TemHoBoili dase ¢orocunTesa.

a) UCTOJIb3YIOTCSI TIPOTYKTHI CBETOBOM (pa3bl 0) ocymectBisercs cuaTe3 ATD

B) noryormmaercst CO2 T') CHHTE3UPYIOTCS YTIICBOIbI

1) BBLICNIAETCS KUCTIOPO/T €) OKHCIISIIOTCS caxapa

18. YcraHoBuTe COOTBETCTBHE MEKAY CIIOCOOAMH PA3MHOKEHUA U MX OMOJIOTMYECKUMU
0COOCHHOCTSAMH

IMPU3HAKU PASMHOKEHUSA DPOPMA
a) B BOJIIOIIMH BO3HHUKIIO TI03XKE, YeM JPYron 1) monoBoe
croco0 pa3MHOKEHUS 2)0ecrionoe

0) MMOTOMKH SIBJISIFOTCSI TOYHBIMU KOTTHSIMH
poauTenen

B) 0Opa3yeTcsi OrpOMHOE KOJIMYECTBO TOTOMCTBA
r) oOpasyercs pa3HOPOIHOE TOTOMCTBO

1) OpraHu3MBbl Pa3BUBAIOTCS ObICTpEE, YeM
oOpa3oBagIIHecs B X0Jie APYroro crocoda
Pa3MHOKEHHUS

19. Haiigute ommmOKy B IPHBeIEHHOM TEKCTe, HCTIPABbTE UX.

a) [Ipu npIXxaHUM CUHTE3UPYETCs TIII0KO03a Yepe3 psiJl MOCIeJ0BATEIbHBIX 3TAlOB.

6) Ha HekoTOpBIX 3Tamax 3Heprusi XMMUUECKUX CBSA3EH TIIIOKO3bI HCHOJb3YyeTcs i cuHTe3a ATO.

B) JlpIXaHHne HAUMHAETCS C COEIMHEHUS IBYX MOJIEKYJI ITMPOBUHOTPATHON KUCIIOTHI.

r) [lepBruuHbIi nporecc GECKUCIOPOTHOTO AbIXaHHSI TPOUCXOIUT B LIUTOILIA3ME.

1) B pesynbraTe 3TOTO ABIXaHus 00pasyrorcs ase Mosekyasl ATO.

¢) KoHeuHbIM 3Tanom 1ukia sBisieTcs OKUCIUTEIbHOE pochopruiinpoBaHie, Ha KOTOPOE pacXoyeTcst
sHeprus AT



HNToroBasi KOHTpoOJILHAsI padoTa
Bapmuanr 2

1. Kakoii MmeTo] ncciieI0BaHUSI MPUMEHSIET AeBYIIKA, H300pa:KEHHAS HA KAPTHUHKe?
a) SKCIIEPUMEHT
0) HaOIIOIcCHUE
B) CpaBHEHHE
I') aHaJIu3
2.910 siBJsieTCS 00BEKTOM M3y4YeHHUs OHOTeoleH010Tumn?
a) DKOCUCTEMBI 3EMJIH
0) OmocoranbHas IPUPOJIA YETIOBEKA
B) COOTHOIICHHE PA3ITUYHBIX ITyTEH 3BOJIOIIH
I') 3aKOHOMEPHOCTH UCTOPUIECKOTO Pa3BUTHUS BHJIOB

3.01H0 13 1M0JI0KeHUI KJIETOYHOI Teopum-
a) KJIETOYHbIE MEMOpaHbI 00pa30BaHbI OEJIKAMU U JIUTTHIAMU
0) Bce peakIiy B KJIETKaX OCYILECTBIISIOTCS IPU y4acTUU (EPMEHTOB
B) KJIETKH OJIHOKJIETOYHBIX OPTaHU3MOB MIPEICTABIISIOT COOOH IEIOCTHBIN OpraHu3M
T') KJIETKa- OCHOBHAs €IMHUIIA CTPOCHUS U Pa3BUTHUS BCEX )KUBBIX OPraHU3MOB
4. XuMuYecKue 3J1eMeHTbI, CJIyKalue 0CHOBOH 0MO0JI0rMYeCKUX MOJMMEPOB KJIETKH -
a) MOHOMEPBI ~ 0) OMOPJIEMEHTHl  B) MUKPODJIEMEHTBI  T) MaKpOIJIEMEHTHI
5.Mexay o0beKTaMu M NMPOIEeCCAMH, YKA3aHHBIMHU B CTOJI01IaX MPUBEIEHHONH HUKe TA0IUIbI,
HMeeTcs onpeaeaéHHas cBsa3b. Kakoe moHsiTHe ciiefyeT BIUCATH HA MeCTO MPOIYCKA B 3TOM
Tabdaunune

O0BeKT DyHKIUA

[Tencun Pacieruienue 6enkoB

Tpancnopt raza

a) reMoryioOnMH 0) amuia3za B) XJOpOGUIUT T) XUTHH

6.I1ocs1e M300peTeHUs KAKOI0 ONTHYECKOr0 MPUOopa cTaji0 BO3MOKHBIM H3y4YeHHe pudocom?

a) py4HOU JTyIIbI 0) MITATUBHOM JIYIIbI  B) CBETOBOTO MHUKPOCKOIIA  T) 3JIEKTPOHHOTO
MHUKpOCKOTIa

7. B mogekyJe JITHK kon4uecTBO HYKJI€OTHAOB ¢ HUTO3HMHOM cocTaBisieT 30% ot o01ero yucia.
Kaxkoii npoueHT HYKJIEOTHIOB C aJ€HUHOM B 3TOH MoJieKyJe?

A) 10% 0) 15% B) 20% r) 35%
8. Kak Ha3bIBaIOT Npo1ecc, KOTOPbIi MOKeT ObITH 3alIMCAH B BHAE CJe1YIOlIeil XuMH4eCcKOl
peakuum?
CeH1206 + 602 + 36 AA® — 6CO>2 + 6H.0 + 36 AT®
a) a3poOHOe JTpIXaHue 0) TIIMKOJIN3 B) GOTOCHHTE3 r) OnocuHTE3 OenKa
9.ACTOYHNKOM aTOMOB YIJIEPO/a JJIs CHHTE3a IJII0KO03bI NPH (POTOCHHTE3€e CIYKAT MOJIEKYJIbI
a) YrIeKucioro rasa 0) kpaxmaia B) CIIOKHBIX CaxapoB T') 3TUJIOBOTO CIIUPTa

10. Kakasi craausi MUTO3a H300pakeHa HA PUCYHKe

a) Metadasa
0) unrepdasa
B) aHa(aza
r) npogasza

a) Helipyna
6) 6macryna
B) 3UrOTa

I) ractpyia




12.Kanbuuii urpaer 60/b11Y10 POJib B OPraHu3Me, TAK KaK OH
a) BXOJMT B COCTaB KOCTHBIX 00pa30BaHMi
0) HEOOXOIUM JUI CHHTE3a TOPMOHA IIUTOBHIHON JKEJIe3bI
B) SIBJIACTCS] CTPYKTYPHBIM KOMIIOHEHTOM OEJIKOB U HYKJIEMHOBBIX KHCIIOT
I') IPUCOEAUHSIET KUCIOPOJ U YIIIEKUCIIBINA a3 K MOJIEKYJIe FEMOIJIO0MHA
13. Bropoii 3akon MeHnaens:
a) OIIMCBIBAET JUTMOPUHOE CKPEIIUBaHUE
0) crpaBeIMB MPH CKPEIIUBAHUH JBYX IE€TEPO3UTOT MEKIY COO0M
B) YTBEPXK/IAET, YTO MPHU CKPEIIMBAHMH I€TEPO3UTOT MEXKIY cO00# HabmoaeTcs pacieruienue 3:1 mo
dbenoTumy.
14. Ilpu caMoONbLIEHUH FeTEPO3UTOTHOI0 BHICOKOPOCJI0Ir0 PACTeHUs TOpoxa (BbICOKHUII cTedesb -A)
J10J151 KapJIMKOBBIX (hopM paBHa (%)
a)15% 0) 25% B) 100% 1)75%
15. KakuM Hac/1eICTBEHHBIM 3200/IeBAHUEM CTPajaeT pedéHoK, n300paxénublii Ha ¢poTorpadun?

r

a) CHHJIpOM JayHa

6) cunnpowm IllepemeBckoro- Tepaepa
B) reMouius

I) mporepus

16. OaHOK/IETOYHBIE (KHBOTHBIE B OTJIHYME OT OaKkTepuii. BoioepuTe Tpu oTBeTa M3

1IeCTH.
a) MUTAOTCS TOTOBBIMH OPTAaHUYECKUMH BEIIECTBAMU  0) BBIMOJIHSIOT B 9KOCUCTEME POJIb KOHCYMEHTOB
B) BBITIOJTHSIOT B 9KOCHCTEME POJIb MTPOAYIICHTOB T') COJepPIKAT B KIIETKE MUTOXOHIPHU

1) CoZIepKaT B KJIETKe 0(OPMIIEHHOE SAPO €) OTHOCSITCS K JIOSIZICPHBIM OpraHu3Mam
(pokapuoTam)

17. BoiOepuTe TpH BepHbIX 0TBeTA U3 mecTH. B cBeToBOI (pase dorocuHTe3A.

a) TIOTJIONIAETCS COJTHEUHast sHeprusi  0) oOpazyercs HoO  B) ygacTByeT Ximopoduint

I') MOOOYHBIM MTPOIYKTOM SIBJISIETCS KMCIOpox 1) 3aTpaunBaeTcs ATD e) mormomaercs CO»
18.YcTaHoBHUTE COOTBETCTBHE MEKAY CIIOCOOAMHU Pa3MHOKEHHUS U MX OHOJOTMYECKUMH 0COOCHHOCTAM U

MMPU3HAKH D®OPMA PABMHOKEHUSA
a) MOTOMKH TTOJIHOCTHIO BOCIIPOU3BOIST 1) nonoBoe
POAMTENIbCKUE TTPU3HAKH 2)0ecmionoe

0) popMupyeTcs yHUKaJIbHAsI KOMOUHAIHS
CBOWCTB HOBOTO OpraHM3Ma

B) OoJiee IpeBHUH CrIOCOO Pa3MHOKEHUS

T') KOJIMYECTBO MIOTOMKOB MEHBIIIE, YEM IPU
Ipyrom crocobe

1) 00pa3yeTcs 0JIHOPOJIHOE TOTOMCTBO

19. Haiigute ommmOKy B IPHBeIEHHOM TeKCTe, HCTIPABbTE UX.

a) Y NpoKapuOTHYECKUX OPraHU3MOB M0 000JI0UKOM KJIETKH HAXOUTCA TIa3MaTHdeckas MeMOpaHa.
6) [IpokapuoThl HE CITIOCOOHBI K (HarouTo3y.

B) B kieTkax nmpokapuoT umeercsi 0(opMIIEHHOE S/IpO.

r) B KeTkax npokapuoT OTCYTCTBYIOT MEMOpPaHHBIE OPTaHOUIbI.

1) Y BCeX 9yKapHOT €CTh XJIOPOTIIACTHI.

e) B cunTe3e 6eKoB 3yKaprOThI UCIIOIB3YIOT CBOOOIHBIN a30T aTMOC(EPHI

Kpurtepun oneHnBaHus KOHTPOJILHOMH padoThI

O0uIee KoJIM4ECTBO 0AJLI0B - 24



3amanus 1-15: 3a mpaBUIBHBIN OTBET HA KaXKI0E 3a/laHie CTaBUTCA | 6asur; 3a OTCYTCTBYIOUIMIA WM HEBEPHBIN
otseT — 0 GauioB.

3anmanue 16,17: 3a mpaBUIIbHBIN OTBET CTAaBUTCS 2 0allia, €cii JOMyIIeHa o/iHa omunoOKa - 1 Gat, 6osbiie AByX
HENPaBWIBHBIX OTBETOB WJIM OTCYTCTBYIOUINI oTBEeT — () Gaymios.

3amanue 18: 3a mpaBWIBHBIA OTBET cTaBUTCA 2 Oaia, €CIM B OTBETE MEPECTaBICHB MECTaMH 2 3jeMeHTa - 1
0art, 6osee aByX — 0 OayioB.

3amanue 19: 3a nmpaBUIBHBIN OTBET cTaBUTCA 3 Oayua. Kaxaplii nmpaBmiibHOE UCTIpaBICHUE OLIEHUBAETCS B 1
Oa.

Omenka «5» - 85-100%, (21-24 GamioB)
Ouenka «4» - 65-84 %, (16-20 6aoB)
Ormenka «3» - 50-64%, (12-15 6aioB)

Onenka «2» - menee 49%, (11 u menee 6aIoB)

OTtBeThI

Ne Bapmuant 1 Bapuanr 2

1 |0 0

2 |B a

3 |B r

4 |6 0

5 |r a

6 |B r

7 |B B

8 |6 a

9 |a a

10 |B a

11 |6 0

12 |r a

13 |r B

14 |6 0

15 |r r

16 | aBg BII

17 | aBr oxe

18 | 12212 112122

19 | A) I[Ipu npixaHuu riroKo3a b) Lluak OTHOCUTCSI K MUKPOJIEMEHTaM
pacierisieTcs B mpoiecce B) A3zoT 1 cepa sBisIFOTCS
TJIMKOJIN3a MaKpOd3JIeMEHTaMHU
B)npixanue HaunHaeTcs ¢ 1) B cBepThIBaHNH KPOBU Y4aCTBYET
00pa3oBaHUs IBYX MOJIEKYI KaJIbLIKi, a He hocdop
nupoBUHOTpaHOM KucaoTh (IIBK)
E) AT® 3anacaetcs

IMacnopT (poHA2 OLEHOYHBIX CPEICTB
no ouosiorum (11 knacc 34 4)
Ne KonTpoanpyemsie pasneast (tembl) | HammenoBanue EID

n/m | JIMCHUILUIMHBI® OLICHOYHOI'0 CpeacTBa




1 buosnorus xak Hayka. Bxonnas KOHTpoOJIbHAS 15
XUMUYECKUN COCTaB KIIETKH U €€ pabota(Tecr)
CTPOEHHUE.

KuzHenesTenbHOCTh KIETKH.
Pa3sMHOkeHME OpraHu3MOB.
HacneactBeHHOCTh M N3MEHYHUBOCTD

(reHeruka).
2 DBOJIOIMOHHAS OUOJIOTHSI. KoHnTtponsHas padora 3a 1 17,18, 19
Bo3HukHOBeHME U pa3BUTHE XU3HU Ha | nosyroaue (Tecr)
3emuie.
3 Nrorosas koHTposibHas paboTa 3a Nporcsrymrearamedianty. 18, 19 ITpoMexyTouHast aTTecTa
TO/I.

JleMOHCTpPAUIMOHHBIM BAPUAHT
BXO/IHOI KOHTPOJIbLHO pPadoThI
1. CtpoeHue 1 QyHKIIMM OPTraHONAOB KJIETKHM H3y4YaeT HAYKa:



l)reneruka 2)uutosiorust 3)cenexuusi 4)cucreMaTuka
2. Op-ra-Hu3-Mbl pac-Te-HHii, }KU-BOT-HBIX, TPH-00B U DaK-Te-pPHUil CO-CTO-AT U3 KJIE-TOK — 3TO
CBH-/Ie-TeJIb-CTBY-€T 0O
1) enuH-cTBE Op-ra-HU-YE-CKO-TO MUpa 3) CBsI3M Op-Ta-HU3-MOB CO Cpe-I0i 00U-Ta-HUS
2) pa3-HO0-00-pa-3uM CTPO-E-HUS KUBBIX OP-Ta-HU3-MOB 4) CIIOK-HOM CTPO-E-HUH KHUBBIX Op-Ta-HU3-MOB
3. YUrto siBisieTcsI MOHOMEPOM KpaxmaJja?
1) rmukoren  2)riroko3a  3)aMUHOKHUCIOTHI  4) HYKJIE€OTUIbI
4. Meiio3 oT/iM4aeTcs OT MUTO3a HAJTMYHEM
l)unTepdaszpr 2) BepeTeHa JIeNeHUs
3)uetbipex ¢a3 aeneHuss 4) AByX MOCIICIOBATECIBHBIX JICTICHHMA
5. I''1aBHBIM KOMIIOHEHTOM SI/APa SABJISIIOTCS
1)pubocombl  2)XpOMOCOMBI  3) MUTOXOHJAPUH  4)XJIOPOILIACTHI
6. Kaxoe u3 nepe4nc/jieHHbIX 3200/ 1eBaHUI YeJI0BeKa BbI3BAHO HEKJIETOYHBIMHM (P OPMaMU KU3HU?
1) CIIUJ  2) tybepkyine3 3) auseHtepus 4) xonepa
7. JHepreTnyeckuii 00MeH He MOKeT HATH 0e3 IJIACTHYEeCKOr0, TAK KAK IIacTHYeCKHii 00MeH
MOCTABJISACT /Il JHEPTreTHYeCKOro
1) Gorarsie sHeprueii Mosiekyinbel AT®  2) dhepMeHTBI ISl yCKOPSHUS peaKIuii
3) KUCITOPOI IS pEaKIiii paciieruicHust 4) HeOpPraHUYECKHe COJIM U KUCITOTHI
8. Kakoe 0003HaYeHHE COOTBETCTBYET AUIeTEPO3UTOTHOMY OPraHU3MY:
1) aaBB 2) AaBB 3) aaBB 4)AaBs
9. PacTeHue NoOrJionmaeT U3 OKpy:Kamuiei cpeabl BOAY M YIJIEKHC/IbIN ra3, KOTopble B mpouecce
(oTocuHTE3a HCIOJIB3YIOTCSl B KauecTBe
1) KaTanM3aTOPOB XUMUYECKUX PEAKIM 2) KOHEUHBIX TPOIYKTOB JbIXaHUS
3) UCXOHBIX MPOAYKTOB OOMEHa 4) UICTOYHUKOB SHEPTUU
10. IlosiB1IeHHE Y MOTOMKOB IPU3HAKOB, OTJIMYHBIX OT POAUTEIbCKUX, IPOUCXOAUT B pe3yJibTare:
1)0ecmosnoro pa3MHOKEHHs 2)apTeHOTeHe3a 3)MOYKOBaHUS 4)IIOJIOBOTO Pa3MHOKCHUS
11.B mouekyJiie /IHK unci0 Hyk/1€0THAOB ¢ ryaHuHOM cocTaBisieT 40% ot oduiero yucaa. Kakoi
NMPOLEHT HYKJIEOTHIOB ¢ TUMHHOM B 3TOH MOJIeKyJe?
1) 10% 2) 20 % 3) 30 % 4) 40%
12. Me3oaepma —3T0:
1) Hapy>KHBIN CJIOH KJIETOK racTPYJIbl
2) cpenHuii CI0i B 000JIOUKE TacTPYJIbI
3) BHYTpEHHSISI HOBEPXHOCTh TaCTPYJIbI

13. BoiOepuTe TPM BEpPHbIX OTBETA U3 IECTH.

Buosornyeckoe 3Havuenne Meiio3a 3aKJII049aeTCH B:

1)  mpemOTBpAICHHUH YABOCHHUS YKCIIa XPOMOCOM B HOBOM MOKOJICHUH

2)  00pa30BaHHU MYXCKUX M KEHCKHX IaMeT

3)  00pa3oBaHHU COMATUYECKUX KICTOK

4)  co3maHHU BO3MOXKHOCTEH BOSHUKHOBEHHS HOBBIX T€HHBIX KOMOWHAIMI
5)  yBeNMUYCHHH YHCIIA KIETOK B OPraHu3Me

6)  KpaTHOM yBeIMYCHUH HaOOpa XPOMOCOM

14. YcTaHOBUTE COOTBETCTBHE

DyHKIUH: Opranonasi:

1)  cOCTOHWT W3 TPYMIIBI MOJOCTEN C A. 3HJIOTIIa3MAaTUYECKAs CETh
Iy3bIpbKaMU Ha KOHIIAX B. xommnexc 'onbmxu

2)  COCTOWT M3 CUCTEMbI CBSI3aHHBIX




MEXIy COOO0U KaHAIbIICB

3)  yuacTByer B OMOcHHTE3e OelKa

4)  yyacTBYyeT B 0Opa30BaHHUHU JIU30COM
5)  ywacTtByeT B 00pa30BaHUU KJIETOYHOU
000JI0YKHI

6)  OCyIIeCTBJISIET TPAHCHIOPT
OpPraHn4eCKrUX BCIICCTB B YaCTHU KIJICTKHU

15.¥YcranoBuTe mocjieaoBaTeIbHOCTh TANIOB MUTO3A.

1) pazpyiienue sIepHO 000JI0UKH

2) ABM>KEHHME XPOMOCOM K TOJIH0CaM KIETKU
3) pacuieryieHue HeHTPOMeEp

4) bopmupoBanue metadazHOU MIACTUHKU
5) pa3pylieHue BepeTeHa JeICHHs

OTBeThI
Ne Jemo-Bepcust
1 2
2 1
3 2
4 4
5 2
6 1
7 1
8 4
9 3
10 4
11 1
12 2
13 124
14 A -236b-145
15 14325

Bxoanast KOHTpPOJIbHAsA padoTa
Bapmuanr 1
1. Kakasi Hayka u3y4aeTt npouecc porocunresa?
1) renetuka  2) skonoru  3) pusmonorusi  4) cucremMaruka
2. YKakuTe 0JHO U3 MOJI0KeHHH KJIeTOYHOH Teopuu



1) comarnueckue KISTKU COAepKaT AUTIOUIHBIA HA00p XpOMOCOM

2) TaMeThl COCTOST U3 OJHOM KIICTKH

3) KJIeTKa IpoKapuoT coaepkuT KoJbieryo JHK

4) xieTKa - HaMMEHbIIAs €IMHULA CTPOCHMSI U XKU3HEAEATEIbHOCTH OPraHU3MOB
3. MoHoMepaMu Oejika ABJISAIOTCS

1) aMUHOKHUCIIOTBI 2) MOHOCaxapuipl 3) KHUPHbIE KUCIOTHI  4) HYKJICOTHIbI

4. ®a3a ge1eHHMs KJIETKH, B KOTOPOH XpOMAaTH/bI PACXOAATCS K IOJIIOCAM

1) meradaza 2) npodaza 3) anadasza 4) renodasa

5. Ki1eToYHbIi LEHTP y4acTBYeT

1) B IBIOKEHHUM KJIETKA  2) B CHHTE3€ Oenka

3) B mponecce nenenust  4) B mporecce PoToCHHTE3a

6. Kakoii BUpyc HapymaeT paboTy HMMYHHOIi CHCTeMbI YeJioBeKa?

1) nonuomuenuta; 2) ocnsl; 3) rpunna; 4) BUY.

7. llnacTuyeckuii 00MeH He MOKeT UATH 0e3 IHepreTHYecKoro, TaK Kak JHepreTu4eckuii o00MeH
NOCTABJSIET AJIsl IVIACTHYECKOr0

1) 6oratsie sHeprueit Mosiekynsl AT®  2) pepmeHTHI A yCKOpEeHUsI peakuuii
3) KHCTIOPO ISl PeaKiuii paciieruieHuss 4) HeOPraHUUECKHEe COJM U KUCIIOTHI
8. Kakoe 0003HaYeHHE COOTBETCTBYET JUTOMO3UTOTHOMY OPraHU3MY:

1) aaBB 2) AaBB 3) aaBB 4)AaBs

9. PacTeHue MOrJIoNIaeT U3 OKPY:Kaloieid cpeabl BOAY M YIJIEKHCJ/IbIN ra3, KOTopble B mpoiecce
(oTocuHTE3a HCNOJIB3YIOTCS B KauecTBe

1) kaTamM3aTOPOB XUMHUECKHX PEAKIUH 2) KOHEYHBIX MPOJIYKTOB JbIXaHUS

3) HMCXOIHBIX MPOJAYKTOB OOMEHA 4) UCTOYHUKOB SHEPTUH
10. Cnioco6 pa3MHOKeHHS], B KOTOPOM NPUHUMAIOT y4acTHeE MOJ0BbIe KJIETKH — FraMeThbl
1) monoBoi 2) raMeToreHes 3) OecrobIit 4) mapTeHOTCHE3

11. B moaekyJie JJHK komnyecTBO HYKJI€OTHA0B ¢ IIUTO3UHOM cocTaBJisieT 30% ot o611ero yucia.

Kaxkoii npoueHT HYKJICOTHIOB C aJeHUHOM B 3TOM MoJieKyJie?
1) 10% 2) 15% 3) 20% 4) 35%

12. Yto oOpa3yercsi B npoiiecce AP00JeHUsT 3UTOTHI?

1) ABYXCHOWHBIN 3apOIbIII

2) 5KTOJIepMa M DHTOJIepMa

3) MHOTOKJICTOUHBIH 3apOIbIII

4) Tpu 3apoABIIEBBIX JTUCTKA (CII05)

13. BoiOepuTe TPH BEPHbIX OTBETA U3 IIECTH.

J1J1st IpOKapUOTUYECKOH KIIETKU XapaKTEPHO HAJTMYUE :

1)  pubocom

2)  MHUTOXOHIPHIA

3) 0(hOPMIICHHOTO sJipa

4) MJIa3MaTHYeCKOM MeMOpaHbI

5)  sHAOIUIA3MAaTHYECKON CETH

6) onHo# koubieBoi JIHK

14. YcTaHOBUTE COOTBETCTBHE:

XapakTepucTHKA Pa3MHOKECHHUS Cnocod
1) MIPOUCXOAUT C MOMOIIBIO OPraHOB, UX A. becniomoe
qJacTeN U OTAEIBbHBIX KIETOK B. Ilomosoe

2)  OCYIIECTBIISETCS MPH yIaCTUH raMeT
3)  HOBBIC OPraHU3MBI COXPAHSIOT
00JIBIII0E CXOJICTBO C MATEPUHCKUM

4)  WUCTIONB3yeTCs YETOBEKOM IS
COXPAaHEHHUs y MOTOMCTBA LIEHHBIX UCXOIHBIX
MIPU3HAKOB




5) HOBBIE OPTaHU3MBI Pa3BUBAIOTCS U3
3UTOTHI

6) IOTOMCTBO COYETAET B ce0e MPU3HAKU
MAaTE€pUHCKOI'0 U OTLOBCKOIrOOPraHU3MOB

15. YcranoBuTe NpaBUWILHYIO MIOCJIe10BaTeIbHOCTh cTaauii pasmHoxeHusi JIHK-coaepxammx Bupycos.

1) BBIXOJI BUPYCa B OKPYKAIOIIYIO CPely
2) cuHTe3 OenKka BUpyca B KIIETKE

3) Buenpenue JIHK B kiietky

4) cunte3 JIHK Bupyca B kietke

5) TMpUKpPEIUICHUE BUPYCa K KIIETKE

BxogHasi KOHTpOJILHAsI padoTa
Bapmuanr 2

1. Kakoii ypoBeHb OPraHU3alMHU KUBOTO CJIYKUT OCHOBHBIM 00bEKTOM U3Yy4YeHUs] HUTOJI0THH?
1)kyeTouHbI  2)MONyAsSMOHHO-BUIOBOM 3)0HoreoneHoTuYeckuii  4)0nocdepHslii
2. Co-ri1ac-HO KJ1e-TOY-HOI Teo-puH, BO3-HMK-HO-Be-HHe HOBOIl KJ1eT-KH NMPO-HC-X0-TUT MyTeM
1) 00-me-Ha Be-111eCTB 3) pa3-MHO-)Xe-HHsI Op-Ta-HU3-MOB
2) ne-ne-Husl UC-XO/I-HOM KJIEeT-KU 4) B3a-M-MO-CBSI-3U BCEX OP-T'a-HO-U-JIOB KIIET-KU
3. Yro siBasiercss moHomepom /THK?
1) rmukoren  2) rmoko3a  3) aMUHOKHUCIIOTHL  4) HYKJICOTHIbI
4. 3HayeHMe MHTO032 COCTOUT B YBeJIUYCHUH YHCIA
1)XpoMOCOM B MOJIOBBIX KJIETKaX



2)monexyn JJHK B nouepHux kierkax
3)XpOMOCOM B COMAaTHYECKUX KJIETKaX
4)kneTok ¢ HabopOM XPOMOCOM, PAaBHBIM MAaTEPUHCKOM KIICTKE
S. JIn3zocoMbl GOPMUPYIOTCH U3
1) kommiekca ['obkl  2) KJICTOYHOTO LIEHTPA
3) utacTun 4) MUTOXOHIIPUI
6.Bupyc BUU nopazkaer KJIeTKH:
1) sputporuter; 2) TpoMOOIUTEL, 3) IUMGOIUTHL;  4) 303U0PUILIHI .
7. 3HaueHMe FHEPreTHYecKOro 00MeHa B KJI€TOYHOM MeTa00/1M3Me COCTOUT B TOM, YTO OH o0ecrieunBaeT
peaknuu CMHTe3a
1) bepmentamu 2) Buramuaamu 3) mojekynamu ATD
4) HYKJIEHHOBBIMH KHUCIIOTAMHU
8. OpraHusm c reHOTHIIOM aa HA3bIBAETCH
1) ITUromMo3uroToM 2) TeTepO3UroTOU
3) rOMO3HUTOTOIl [0 JOMHHAHTHOMY TIPU3HAKY 4) TOMO3UTOTOM IO PEIIECCHBHOMY MPU3HAKY
9. UcTOYHMKOM yIiiepoJa, MCIO0/Ib3YeMOro pacTeHUAMH B npouecce GoTOCHMHTe3a, CJAYKUT MOJIEKYJIa
1) yromapHOM KMCIOTHI 2) yriaeBojopoaa 3) mojucaxapuaa 4) yriaekucioro rasa
10. Y pacrenuii, nojay4eHHbIX IyTeM BereTaTHBHOI0 PAa3MHOKeHHS
1 )roBBITIIaeTCS aganTaus K HOBBIM YCIOBUSIM
2)Ha0op TeHOB UACHTUYEH POJIUTEIHCKOMY
3)nposiBiseTcs KOMOMHATUBHAS U3MEHUYUBOCTD
4)MOSIBIISIETCSI MHOTO HOBBIX ITPH3HAKOB
11 B mogekyie JHK uncio Hykiaeoruaos ¢ azeHuHom cocraJjsieT 10% ot o6mero unciaa. Kakoii
NMPOLEHT HYKJIEOTUIO0B € IUTO3MHOM B 3TOil MoJIeKyJe?
1) 20% 2) 30% 3) 40% 4) 25%
12. BoiOepuTe NpaBUJILHYIO MOCJI€I0BATEIbHOCTD CTAAMIA 3aPOAbIIIEBOT0 PA3BUTHA Y XOPA0OBbIX
KUBOTHBIX:
1) 6macryma, ractpyna, Hepya;
2) Heiipyna, 6iacTyia, ractpyna:
3) ractpyna, npobieHue, HeMpyIa;
4) npobneHue, racTpyia, 6yactyna.

13. BoiOepuTe TPH BEpPHbIX OTBETA U3 IIECTH.

Kakue (pyHKUMH BHINOJIHSET B KJIeTKe 1Apo?

1) obecrieunBaeT MOCTYIUIEHHUE BEUIECTB B KIETKY

2) CIIY’)KUT MECTOM JIOKQJIM3alluK HOCUTENEeH HACIeICTBEHHOW HH(OpMALIUKU — XPOMOCOM
3) C TIOMOIIIBIO MOJIEKYJT MOCPETHUKOB y4aCTBYET B CHHTE3€ MOJIEKYI Oenka

4) y4acTBYeT B Ipoliecce GOTOCUHTE3a

5) B HEM OPraHUYECKUE BEIIECTBA OKUCISIFOTCS 10 HEOPTaHUYECKHIX

6) y4acTBYeT B 00pa30BaHUU XPOMATHU]]

14. YcTaHOBUTE COOTBETCTBHE:

XapakTepucTHKa 00MEHA BellecTB Opranunsmsl
1)  ucmoabp30BaHUE SHEPTUH COJHEYHOTO cBeta sl | A. ABTOTpO(dBI
cunresa ATD B. I'erepotpodst

2) HCIIOJIb30BAHUE DHEPTUU, 3aKIIFOUEHHON B
e, 11 cuare3a ATD

3) HCIIOJIb30BAHKUE TOJIBKO TOTOBBIX OPraHUYECKUX
BEIIECTB

4) CUHTE3 OPraHMYECKUX BEILIECTB U3
HEOPraHUYECKUX




5)  BbLAGNCHHE KUCIOPO/a B Ipoliecce oOMeHa
BEIICCTB

6)  MCHOJB30BAHUE SHEPTHUH XUMUYCCKUX PCAKITHIA
it cuHTeza ATO

15.YcranoBuTe noc/ie10BaTE/IbHOCTD PACNOJIOKEHUS CTPYKTYP B 3YKAPHOTHOM KJIeTKe PacTeHus!
(HaYMHasi CHAPYXKH).

1) nuiasmaruueckas MeMOpaHa
2) KJIETOYHas CTEHKa

3) sapo

4) nuroruiazma

5) XpOoMOCOMBI

Kpurepuu oneHuBaHus BXOJHOH KOHTPOJILHOH padoThl

OO61mee KOJIUYeCTBO 0aLI0B - 19

3ananus 1-12: 3a npaBUIBHBIN OTBET HA KaXA0€ 3aJaHue cTaBUTCS 1 6aut; 3a OTCYTCTBYIOIIMMA UITH HEBEPHBIH
oTBeT — 0 6aoB.

3amanwue 13: 3a mpaBUIIbHBIN OTBET CTaBHUTCS 2 Oasuia, eciu B oTBeTe 1 ommoOka - 1 6amr, 6omee nByx — 0 6aymios.
3amanue 14: 3a mpaBWIBHBIN OTBET CTaBUTCS 3 Oajuia, €Ciy JOMyIIeHa O/THa OITHOKa - 2 6ata, €civ IOMyIeHO
JBe OMIMOKH - 1 Gayt, 60bIIe TBYX HEMPABHIIBHBIX OTBETOB MJIM OTCYTCTBYIOMNUKA OTBET — () OaylIoB.

3amanwue 15: 3a mpaBUIIBbHBIN OTBET CTAaBHUTCS 2 Oaylia, €CIM HE Ha 0oJiee YyeM 2-X MO3HIIHIX HEBEPHBIN MOPSIOK
- 1 6amn.

Ormenka «5» - 85-100%, (16-19 6amioB)
Ormenka «4» - 65-84 %, (13-15 6amioB)
Ormenka «3» - 50-64%, (10-12 6aoB)
Onenka «2» - menee 49%, (9 u MeHee 0aioB)

OTBeThI
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KonTpoabHnas padora 3a 1 noayrogue
JleMOHCTPAIIMOHHBII BAPHAHT
1. I'naBHoi1 aBMoKyIIel cuioii 3Bosronnu K. b. Jlamapk cuuran:
1) ecTecTBeHHBIH 0TOOP; 2) 60pr0Yy 3a CyIIeCTBOBAHUE;
3) cTpemiieHHe OPraHU3MOB K Tporpeccy; 4) UCKYCCTBEHHBIH 0TOOD.
2. Y.JIapBHH CHUTAJ OJHUM U3 ABMKYLIUX CHJI IBOJTIOLMH:
1) 6opr0Yy 3a cyliecTBOBaHHE 2) BHYTPEHHEE CTpEMJICHUE K IPOTPeccy
3) HacienoBaHKE PUOOPETEHHBIX MPU3HAKOB  4) IPYNIIOBYIO H3MEHUNBOCTh
3. s BuaoB odutawmmx B baiikase, apean orpaHnyuBaeTcs 3TUM 03€pPOM, -3TO PUMeEP ... KPUTEPHUS:
1) mopdonorndeckoro 2) 3KOJOTHUECKOTo 3) reorpaduaeckoro
4. llonyasauus - 3T0...
1)repputopus, Ha KOTOPO OOUTAET BUJ
2)COBOKYITHOCTh 0COO€EH, C HACIEACTBEHHBIM CXOJICTBOM MOP(OJIOTHYECKHX, (PU3HUOIOTHIECKHUX,
HKOJIOTUIECKUX, TCHETHIECKUX, 0COOEHHOCTEH
3)UCTOPUYECKH CIIOKUBIIASCS COBOKYITHOCTh OCOOEH 0JIHOTO BHJIa, O0Jiee UM MEHEE ITTUTEIHLHOE BpeMs
3aHUMAIOIIas OTIPeIEIEHHOE TIPOCTPAHCTBO M BOCIIPOU3BOIAIIAs ce0s1 B TeUEHHE OOJIBIIOTO YHCIa MMOKOJICHUN
5. M30as1ums - 3T0 GAKTOP IBOJIIOLMH, KOTOPbI:
1)He BiMsieT Ha CKOPOCTh BHI00OPA30BaAHNS;
2)3ameIsieT nporecc (GopMUpPOBaHUS MPUCTIOCOOTIEHHOCTH;
3) He MPEeMATCTBYET CMENIMBAHUIO TIOMYIISIIIAYA BHYTPH BUIA;
4) yckopsieT HBOJIIOLIMOHHBIN TIPOIIECC.
6. Ucropuueckoe pa3BuTHe BHAA U (0J1ee KPYNHBIX TAKCOHOMHUYECKHX I'PYIII, 0XBaThIBaollee 00JIbIIHe
MPOMEKYTKH BpeMeHH; HAIBU0BAs IBOJIIOLHS:
1) MUKPOABOIIONUSA  2) MAaKPOABOIIONHUS  3) SKOIBOJIOLHUS
7. Ha 4T0 BO31eHCTBYIOT dJieMeHTapHbIe (haKTOPHI IBOJIIONH:
1) Ha BHEIIHUI BT TIOMYJISIIUAN
2) Ha yCIIOBHS, K KOTOPBIM MOJKET MPUCIIOCOOUTHCS CYIIECTBO
3) Ha TEHETUYECKYIO CTPYKTYPHI TOIYJISIIHI
8. Iu3pynTuBHBIii 0TOOP:
1) cozmanue HOBOM, OoJiee MPUCIIOCOOIEHHOM (GOPMBI
2) co3/laHue HECKOJIbKUX (DOpM BHYTpH BHJIA
3) U3MEHEeHHEe COOTHOIICHHS MEXAY UCXOIHBIMU (popMamMu
9. Ha oOpa3oBaHue HOBBIX BH/IOB B IIPUPO/Ie He BJIUsIET:
1) ecrecTBeHHBIN OTOOP  2) MOaM(DUKAITMOHHAS U3MEHUUBOCTh  3) O0pb0a 3a CylecTBOBaHUE
10. Apomopdo3, uanoaganTamus, o01Ias JereHepanusi — 3TO MYTH JOCTUKEHHUSI:
1) Guonorudeckoro mporpecca  2) OMOJIOrHYECKOro perpecca  3) GHOJIOIHYECKOIO PABHOBECHS
11. /loxa3zaTeibCTBAMH IBOJIIOIUH HA3BIBAIOT CBHAETEIbCTBA:
1) u3MeHeHus YUCICHHOCTH JKUBBIX OPraHU3MOB
2) oOUTHOCTH MPOUCXOKICHUS BCEX OPraHU3MOB OT €/IMHBIX IPEIKOB
3) MHAMBUAYAILHOTO Pa3BUTHS
12. K kakoMy BHy NPUCIIOCOOICEHUI OTHOCAT APKYIO OKPACKY 00KbHX KOPOBOK:
1) mackupoBke
2) npeaynpexjaromeit okpacke 3) HOKPOBHUTEIBCTBEHHOH OKpacke
13. Yro npeacrassier co00ii nepsoe cJ10B0 B OMHOMHHAJIBLHOM HA3BaHUM BUAa?
Dotpsan  2)cemeiictBo 3)pon
14. CorsiacHo B3rJisiiaM KpPeauMOHHCTOB, )KU3Hb:
1) Bo3HHMKaNa HEOTHOKPATHO U3 BEIIECTBA HEXKUBOM MPUPO/IbI;
2) ObL1a co3/1aHa CBEPXbECTECTBEHHBIM 00pa3oM;
3) BeuHa, BO3HHKJIa OJTHOBPEMEHHO co BceneHnHoii;
4) camo3apouiach U MpoI0JKAET CaMO3apOsKIaThCs.
15. Kakas ¢popMa ecTecTBEHHOro 0T0Opa HANPaBJIeHA HA COXPAaHEHHE MYTallUil, BeAyIIMX K MEeHbIIeil
U3MEHYUBOCTH Cpe/lHell BeTHYMHBI NpU3HaKa?
1) nmBWXYyIIUIT €CTECTBEHHBIM 0TOOP



2) pa3pbIBaIOIINIl €CTECTBEHHBINA 0TOOP
3) CTaOMIU3UPYIOIINI €CTECTBCHHBIH 0TOOP
4) nU3pyNTHBHBIN €CTECTBEHHBII 0TOOD
16. BbI-0e-pu-Te npu-mMe-pbl cTa-0H-JIM-3U-Py-10-111eii (POPMBbI ecTe-CTBEH-HO-T0 0T-00-pa.
1) ba-004-kxu ¢ TEMHOI OKpac-KO#l BbI-TeC-HA-I0T 6a-00-4eK CO CBET-JIOH OKPAC-KOU.
2) B o3epe mo-sB-ns1-10T-Csl My-TaHT-HbIE (DOPMBI PbIO, KO-TO-pbIe Cpa3y Che-Na-F0T-CSl XUIII-HU-Ka-MH.
3) OT6op Ha-TIpaB-JieH Ha CO-Xpa-He-HUE MTHUI] CO CPE-HEH IJI0-70-BU-TO-CThHIO.
4) V no-ma-aeit no-cre-neH-Ho MA-TU-Ta-J1asi KO-HeY-HOCTh 3a-Me-Hs-€T-Csl 0J1-HO-T1a-JI0M.
5) Ilo-TOM-KH HU-BOT-HBIX, PO-IHB-IIH-E-CS MPEXK-e-Bpe-MEH-HO, MO-TH-0a-I0T OT He-J0-CTaT-Ka epl.
6) Cpenu Ko-J10-HUU OaK-Te-pHid MO-sB-JIs-I0T-CS KJIET-KH, YCTOM-YU-BbIE K aH-TH-OUO-TH-KaM
17. YeraHoBHTE NPAaBHILHYIO NOCJI€0BATEIbHOCTD PACIOJIOKEHUS CHCTEMATHYECKHX TAKCOHOB /151
00J1b1IOr0 MECTPOro AATJIA, HAYHHAS C CAMOTI0 00JILIIOTO.
1) XKuBoTtHble
2) Iléctpeie aaTIbI
3) XopnoBbie
4) JlsatnoBele
5) Bousbiioii néctpelil agaren

6) IlTuier

18. YcTraHoBHTE COOTBETCTBHE MEKIY r'H0€/IbI0 pacTeHuii U ()opMoii 60pLOBI 32 CYlIIECTBOBAHME.
Ilpuunna rubesn pacreHuii dopMma 60pbHOBI 32 CYylLIECTBOBAHNE

A) TUTOJIBI BMECTE C CEHOM TI0TIaJIal0T B

PKEITYIOK TPABOSTHBIX )KHBOTHBIX 1) BHyTpUBHIOBAs

b) pacteHus ruOHYT OT CUJIBHBIX MOPO30B U [2) MEXBHI0Bas

3acyxu 3) 6oppba ¢ HeOIArONPHUATHBIMHA YCIIOBHAMU

B) cemena moru6aroT B MyCTHIHAX U

AHTapKTU]IE

") pacTeHus BBITECHSIOT IPYT Ipyra

J1) 110161 TOEIAOT MTHUIIBI

E) pactenus ruGHyT OT OaKTEpHili U BUPYCOB

19. IIpouuraiite TekcT. BoiOepuTe TPU NpeENT0KEHNsI, B KOTOPbIX JaHbI ONUCAHUSA MOP(OI0ru4ecKoro
KPUTEPUS BUIA COCHbI 00bIKHOBEHHOI.

(1) CocHa 0ObIKHOBEHHAs1 — CBETOIO0MBOE pacTteHue. (2) OHa UMeeT BBICOKUI CTPOMHBIN CTBOJI, KpOHA
dhopmupyetcst TotbKo BOJM3U BepXymiKu. (3) CocHa pacTET Ha MECUYaHbBIX MOYBAX, MEJIOBBIX ropax. (4) YV Heé
XOPOIIIO Pa3BUTHI TJIABHBIA H OOKOBBIC KOPHHU, JIMCThS UTJIOBUIHBIC, TI0 JBE XBOWHKH B y3i1e Ha nobere. (5) Ha
MOJIOJIBIX ITOOETax pa3BUBAIOTCS 3€JICHOBATO-XKENTHIC MY)KCKHE IIMIIKU ¥ KPACHOBATHIC )KEHCKUE ITUIIKH. (6)
[TeLBbIIa TIEPEHOCUTCS] BETPOM H IOTIAJACT HA XKEHCKUE IIUIIKH, TJI¢ TIPOUCXOMUT OILI0OA0TBOPEHHE.

20. IToab-3y-fich pU-CYH-KOM, Onpe-Je-1u-Te, Kakyio ¢popmy oT-00-pa oH WI-110-cTpu-py-eT. OTBET
00oc-nyii-Te. U3-Me-HUT-Cs1 JIM pa3-Mep ylueH y 3aii-1ieB B PO-1ec-ce IBO-II0-IIHH N0/ [1eii-CTBH-eM 3TOoil
(opMBI ecTe-CTBEH-HO-TO 0T-00-pa, U MPH KAKUX YCJIO0-BH-AX )KM3HU 3TOT 0TOOP OyAeT Npo-siB-JsATh-Cs1?

YUncno A
ocobel

Dasnenue
orGopa

3nauenne npHsliaxa

OTBeThI

Ne Jemo-Bepcust




3 3

4 3

&) 4

6 2

7 3

8 2

9 2

10 1

11 2

12 2

13 3

14 2

15 3
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17 136425
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19 245

20 Ha pucynke nokaszana crabunusupyrorias opma
€CTECTBEHHOT0 0TOOpA, TaK KaK MpeodaatoT
0CO0M CO CpeTHIM 3HAYCHHEM TPU3HAKA.
JnuHa yiiei 3ailiia He U3MEHUTCHL.
OTt60p OyneT 3¢ (HEeKTUBEH B MOCTOSHHBIX
(cTaOMITBHBIX) YCITIOBHSIX.

KonTpoasHnas padora 3a 1 nmosryroaue
Bapuanrt 1

1. C touxu 3penus K.b. JlJamapka, Bce npu3HaKku, NpuoOpeTeHHbIe OPraHU3MaMHU B TEYEeHNH KU3HM:
1) He mepenaroTCs MOTOMKaM; 2) SBIISIOTCSA OECIIOIE3HBIMU;
3) Hacnenyrorcs; 4) cBs3aHbI C U3MEHEHUSIMH B T€HOTHUIIE.
2. I'naBHast npuunHa 00pbOBI 32 cymecTBoBanue no Y./lapBuny 3akirouaercs B
1) HECOOTBETCTBUU MEXY CKOPOCTHIO PA3MHOKEHHUS M BO3MOXKHOCTBIO MOTPEOJICHUS TPUPOIHBIX PECYPCOB
2) MOCTOSIHHOM U3MEHEHHUH YCIIOBUH Cpeibl
3) HU OJTMH U3 OTBETOB HE BEpEH
4) yacTOM TOSIBJICHUU BPEIHBIX MyTaIUil
3. Cnnoco0HoOCTD OesieHbI YEPHOI CHHTE3MPOBATh U HAKAIJIMBATH AJIKAJOHIbI — MOKAa3aTe/lb KPUTEPUsA
BH/A:
1) Mmopdostoruueckoro 2) OMOXUMHUYECKOTO 3) FTEHETHYECKOTO
4. Yto Takoe Bo3pacTHasi cTPyKTypa NOMyJIsIUN:
1) pacnipesnenenue ocoOeil MOMyIALUH 110 BO3pacTy U Mepapxuei
2) pacnpezeneHne ocodeit MomyyIALuy 0 BO3PACTy U UX CTAThIO
3) pacnpeneneHue ocodeit MOMySIUU IO BO3PACTY
5. KoneGanus YuCJICHHOCTH 0cO0el MOIyYJIsIUY HA3bIBAIOTCH:
l)myTanusmu 2)moauduxanusIMu
3)OoMyNSIIIMOHHBIMYI BOJTHAMH 4)ecTecTBEHHBIM 0TOOPOM
6. B pe3y;ibTaTe MaKpoO3BOJIIOIHH 00pa30BaJICs:
1) Bux — tapakaH 4€pHBII
2) copt — ¢ukyc benmxamuna
3) Tun XopaoBsie
7. MyTanuoHHbIe npoueccsl cayyaiinbl. YeM oHU He 00/1a7a10T:



1) HanpaBIIEHHOCTHIO 2) KPUTUYHOCTBIO 3) XaOTHYHOCTBIO
8. IMoc.ie cHe:kHOM OypH yuesieJid NPeUMYLeCTBEHHO NTHIIBI €O CPe/IHell JJIUHOM Kpblia, a
AJUHHOKPBLIbIe H KOPOTKOKPBLIbIe NOrud/u. B 3ToM ciay4ae geicrByer ... oToop:
1) crabunusupyromuii  2) IBIKYIAA  3) JTUKBU AP YOI
9. Kakoe 3B0/IIOLIMOHHOE SIBJIEHHE HA3BIBAIOT IMBEpPreHIueii:
1) oGpa3oBaH¥e TOMOJIOTHYHBIX OPTaHOB
2) pacxo’KJIeHHE MPU3HAKOB Y POJICTBEHHBIX BUI0B
3) CXOKJeHUE PU3HAKOB Y HEPOACTBEHHBIX BHJIOB
10. Ilpumepom apomop¢o3a CIy:KHT:
1) orcyrcTBHE KOpHEH y pacTeHUI-Iapa3uTOB
2) mepexo/1 K cuasueMy oopa3y KU3HU
3) TOsIBJICHHE YETIOCTEH Y ITO3BOHOYHBIX
11. Haxoaku nmepexoaHbIx (popM, udyuenue GpujioreHeTH4eCKHX PAI0B KUBOTHBIX SBJISIOTCS
A0Ka3aTeJIbCTBOM IBOJIOIUM:
1) 6uoreorpaduueckum
2) TaJICOHTOJIOTMYECKIM
3) OMOXMMHYECKUM
12. IIpuMep MOKPOBUTEILCTBEHHON OKPACKH:
1) 3enmeHas okpacka y eBYero Ky3HeuHKa;
2) 3enieHasi OKpacKa JUCThEB Y OOJIBIIMHCTBA PACTEHUII;
3) sipKo-KpacHasi OKpacka y 00Kbeil KOPOBKH;
4) cX0JCTBO B OKpacke OpIOIIKa y MyXU-KYpPUadKU U OCHI.
13. Kakyio cucreMaTH4ecKyI0 KaTeropuIo MpeacTaBiasiioT dyKapHOThI?
1)mapcTBo
2)HaAIapCcTBO
3)tun
14. YTto Takoe «nepBUYHBIH 0YJIbOH»:
1) pacTBOp OMOTIOIMMEPOB
2) pacTBOP HYKJIEHHOBBIX KHCJIOT
3) pacTBOp HEOPraHUYECKUX COCTUHEHHIA
15. Yto npensaiTcTByeT 00MEHY reHeTH4ecKOH nH(popManmeid MeR1y MonyasiuusiMu?
1) MyTalMoHHAast U3BMEHYMBOCTh 2) TMOMY/SIIMOHHBIC BOJHBI
3) npeiid renoB  4) u30IIAIUA
16. Yka-Ku-Te NpU-3Ha-KH, Xa-paK-Te-pu-3y-10-1111e IBU-KY-IIYI0 ()OPMY ecTe-CTBEH-HO-T0 0T-00-pa.
1) oGec-ne-un-Ba-eT NO-sB-Jie-HUE HO-BO-T'O BHUJIA
2) npo-sB-J5-€T-CSl B ME-HS-IO-IIINX-CS YCIIO-BU-SIX CPEJIbI
3) co-Bep-IIeH-CTBY-ET-Cs IPHU-CIIO-COO-TIEH-HOCTh 0CO-0€il K UC-X0I-HOU cpelie
4) BbI-Opa-KO-BbI-Ba-I0T-CS 0COOM C OT-KJIO-HE-HU-EM OT HOPMBI
5) Bo3-pac-Ta-eT 4Hc-JIeH-HOCTh 0CO-0eil cO cpeA-HUM 3Ha-4e-HU-eM MpHU-3Ha-Ka
6) co-xpa-Hs-I0T-Csl 0COOU C HO-BBI-MU MPU-3HA-Ka-MH
17. YcranoBuTe NOC/1€10BATEIbLHOCTH PACHOJI0KeHUS TAKCOHOMHYECKHUX HA3BaHUIl, HAUHHASI C CAMOT0
KPYIHOTO.
1) MnekomnuTaromniue
2) XopnoBbie
3) I'u660HBI
4) ITpumatsl
5) T'u66on Mromnepa
6) JXKuBoTHbIE
18.YcraHoBuTe COOTBETCTBHE MEKAY NPU3HAKAMM O0JBIIOrO NMPYAOBHKA M KPUTEPUSIMU BHIA, AJs
KOTOPBIX OHU XapaKTepPHBbI.
MPU3HAK KPUTEPUH BUJIA
A) opraHbl 4yBCTB — OJ{HA Tapa IIymaer| 1) mopdonornyeckuit
b) xopuyHEBBIH 1IBET PaKOBUHBI 2) KOJIOTUYECKUI




B) nacenseT npecHble BOJOEMBI

I') nuTaercs MArKUMU TKaHSAMU pacTEHUIN

J1) pakoBHMHA CIIMPAJIBHO 3aKpY4Y€HHas
19. Ilpoumraiite TekcTt. BbiOepure TpH nNpemioKeHHs, B KOTOPBIX [JaHbl ONMHUCAHHMSA TIeHETHYECKOIo
KpHuTepHs BH/Aa BOJIKA eBPOIeiicKOro.
(1) Bonk eBpomneiickuil pacnpocrpanén B Ilpubantuke, Poccuu, benopyccun u npyrux crpanax. (2) Kapuorun
BOJIKa IIpejicTaBiieH 78 xpomocomami. (3) EBpornelickuii BOIK — XUITHUK, AocTUTaronmi 1,6 M B iimuny u 90 cm
B BBICOTY. (4) Benér craitnbliit 00pa3 >xu3Hu. (5) [MOpuapl BOJIKOB M HEMEUKHUX OBYAPOK IIOAOBUTHL. (6) [Ipu
CKPEILMBAHUU BOJIKA, HAI[PUMEP, C aMEPUKAHCKUM BOJIKOM (KOMOTOM) poxkaaeTcsi OCII0IHOE TOTOMCTBO.

20.Kaxkoii TMII ecTecTBEHHOr0 0TOOpa NMpeACcTaB/IeH HA PpUCYyHKe? B Kakux ycJ0BHAX cpe/ibl OH
Ha0Jr01aeTcsa?
Kaxkue MyTaluu COXpaHﬂeT? Aewciune urbopa

KonTpoasHnas padora 3a 1 nmosryroaue
Bapuant 2
1. 3acayra K. JIlunHesi B pa3BuTHM OMOJIOTHH B TOM, YTO OH:
1) BBISIBIJT IBIKYIIIUE CHITBI DBOJIIOIIHH;
2) co3/1aJI UePapXUUHYI0 CUCTEMY KUBOU MTPHUPO/IBI;
3) sABJSIETCSI aBTOPOM TIEPBOTO ABOJIOIIMOHHOTO YUCHUS;
4) chopMyIHpOBa KIETOYHYIO TEOPHIO.
2. Pe3yJIbTaTOM 3BOJIIOLMHU ABJISAETCH
1) HacnenCTBEHHAS: N3MEHYHBOCTh
2) 6opnba 3a CyIIeCTBOBAHHE
3) BOBHHKHOBEHHE MTPHCIOCOOICHHOCTH
4) ecTeCTBEHHBIN 0TOOD
3. Kpurepuii Buia, B 0CHOBE KOTOPOI'O JICKUT CXOACTBO BHELIHEr0 1 BHYTPEHHEI 0 CTPOEHUsA 0c00H
O/THOTO BH/IA:
1) Mopdostorrueckuii 2) skojorudeckuii  3) reorpaduaeckuit
4. 3asu-0eysiK U 3asl-pPycaK, 00uTaloIIMe B OTHOM Jiecy, COCTABJISIOT:
1) nBe mOMyASIUU OJTHOTO BUAA
2) oAHy MOMYJSIUIO OJHOTO BUIA
3) IBe MOMYMSIUU ABYX BHIOB
5. EcrecTBeHHBIN 0TOOP 1CICTBYET HA YPOBHE:
l)oTaensHOrO OpranusMa; 2)nonyasuuu; 3)Buaa;  4)0uoreHosa.
6.B npouecce MUKpPOIBOJIIOIIHH 00PA3yIOTCH:
1) Bunel 2) kmaccsl 3) cemeiictBa  4) TUITBI (OTAEIBI)
7. B pe3yabTare B3auMojeiicTBUS IBHAKYIIMX CHJ IBOJIONMYU MPOUCXOTUT:
1) u3onsus NOMynsauuni
2) oOpa3oBaHNE HOBBIX BUOB
3) MyTallMOHHBIN TPOIIECC



8. B 0OKpecTHOCTAX ropo/ia, 3arpsA3HAIOILIEr0 OKPYKAIIIYI0 CPey, CBeTJble 6a004KHU CTAIN BCTPeYaThCsl
peske, a TeMHBbIX 0a0o4ek cTajo Ooabuie. Takyio popmy oT60pa HA3BIBAIOT:

1) crabunusupyomeil  2) M3pynTUBHOW 3) IBMKYILEH

9. IIpu KakoM BHA000pPa30BAHUM He YBEeJIMYUBAETCH KOJUYECTBO BH/IOB:

1) punetnueckoM 2) ruOpuIOreHHOM 3) AUBEPTEHTHOM

10. lIpuMepoM HANOAATITALMM He SIBJISIETCS:

1) mHOTOOOpa3ue Gpopm KOHEUHOCTEHN Y OTPSAIOB IPHI3YHOB

2) MHOTOO0Opa3ue GOopM KIIFOBA Y TITHII

3) peayupoBaHHe OPTaHOB YYBCTB y TUIOCKUX Y€pBEH

11. Hanu4yme y BceX MHOTOKJIETOYHBIX }KUBOTHBIX CTAJANM 0J1aCTYyJIbI M FacTPYJIbI ABJISIETCS
A0Ka3aTeJIbCTBOM IBOJIOIUM:

1) sMOpHONOTHYIECKUM  2) TTAJICOHTOJOTHICCKIM 3) OMOXUMUYIESCKIM

12. Myxu- n4eJJ0BUAKH BHEIITHUM BHA0M Noxo:xku Ha m4éji. Kakyro ¢popmy npucnocodienust
WLIIOCTPUPYeT AaHHbIN npumep?

1) MacKupoBKy 2) MUMHUKPUIO 3) CE30HHYIO OKPacKy 4) pacwICHSIONIYIO OKPacKy

13. Eanunneii 0M0J10ru4ecKoi CHCTEMATHKH CUMTAIOT:

1)Buna 2) napctso 3) nonyssiuuio 4) oaHy ocoob

14. CorsiacHo runore3e caMmonpou3BOJILHOI0 3aPOsKIeHH S KU3HD

1) 3aHeceHa Ha HaIly TUTAHETY U3BHE

2) OblIa co3/1aHa CBEPXbECTECTBEHHBIM CYILIECTBOM B OINPEAETICHHOE BpEMS

3) BO3HHKaJIa HEOJHOKPATHO U3 HEXUBOTO BEILIECTBA

4) BO3HMKIIa B pe3y/bTaTe MPOLIECCOB, MOAUMHSIOUINXCS (PU3UUECKUM U XUMUYECKUM 3aKOHAM

15. buoJsiornyeckasi M30J1UA 00yCJIOBJIEHA:
1) HeOONBIION YNCIIEHHOCTHIO BHIOB
2) HEBO3MOYXHOCTBIO CIIAPUBAHUSI U OTUIOJOTBOPEHHSI
3) reorpau4ecKUMU MpErpaiaMu
4) xOMOWHATHBHOW W3MEHYHUBOCTHIO
16. Cra-ou-au-3u-py-1o-1asi popma ecre-CTBeH-HO-T0 0T-00-pa Mpo-sAB-Jsi-eT-Csl B
1) O-CTO-SIH-HBIX YCIIO-BU-SIX CPEbI
2) u3-Me-He-HUU CpeJI-HeH HOPMBI pe-aK-1IHu
3) co-xpa-He-HUU MPH-CIIO-CO0-JICH-HBIX 0C0-0el B UC-XO0I-HOM cpejie 0Ou-Ta-Hus
4) BbI-Opa-KoO-BbI-Ba-HHH 0CO-0CH C OT-KJIO-HE-HU-EM OT HOPMBI
5) co-xpa-He-HUHU 0co-0eli ¢ My-Ta-Lu--MU
6) co-Xpa-He-HUU 0COOM C HO-BbI-MH ()e-HO-TH-TIa-MHU
17.YcTaHoBHUTE MOCJIE0BATEILHOCTH PACHOJIOKEHHS CHCTEMATHYECKHX TAKCOHOB, HAYHHASI C CAMOT0
KPYITHOTO.
1) UnenucroHorue
2) po3zo¢usl
3) XKuBoTHble
4) JIByKpbLIbIE
5) DykapuoTsl
6) Hacexomple
18. YcranoBuTe cOOTBETCTBHE MEKIY MPU3HAKAMM IBOJIIOIHOHHOIO MPOLIECCA M €r0 BUAOM: K KaK/I0
NO3MIUH, TAHHOW B MEPBOM CT0.I01Ie, M0I0epUTe COOTBETCTBYIOLIYIO MO3UIMIO U3 BTOPOTrO CTOJI01A.

ITPU3HAK IMPOLECC
A) dopMHUpyIOTCS HOBBIE BUIBI 1) MHKPO3BOJIIOLIMOHHBIN
b) ¢opmupyroTcst HaBUIOBbIE TAKCOHBI 2) MaKkpO3BOJIIOLIMOHHBIN
B) u3mensier renodoH]1 NOMyIsAAN




I') mporpecc nocTuraercs myTeM 4acTHBIX
MIPUCTIOCOOICHUIA

J1) mporpecc 10CTUraeTcs MyTéM
apoMop(}030B WK JeTeHepaIiH

19.11pouuraiite TekcT. BpiOepute TpM mnpeaioKeHUsi, B KOTOPbIX JAaHbI ONMCAHUS IKOJOTHYECKOr0
kputTepus Buaa pacrenus Ily3pipuaTka 00bIKHOBEHHAasI.

(1) ITy3sipuaTka 0OBIKHOBEHHAsI B OCHOBHOM BCTPEYACTCS B CPEAM3EMHOMOPCKOM perrnoHe EBpomnsl u Adpuku.
(2) [ly3blpuaTka 0OBIKHOBEHHAs IPOU3PACTAET 10 KAHABAM, IIPYy1aM, CTOSYUM U MEIJIEHHO TEKYILIUM BOJ0OEMAM,
6omnotam. (3) JTucTes pacTeHUl pacceUeHbl HA MHOTOYHCIICHHBIC HUTCBHIHBIC JIOJIH, JINCThS U CTEOIH CHA0KCHBI
ny3slppkaMi. (4) [ly3slpuaTka HBETET ¢ UIOHS 1O CeHTAOpD. (5) LIBeTkn okpalieHbl B KENTHIM 1IBET, CUAAT O
5—10 na uBetoHoce. (6) [ly3pipuaTka OOBIKHOBEHHAsE — HACEKOMOSTHOE PacTEHUE.

20./1aiiTe pa3BépHYTBII.

Kaxkue op-ra-aer u300-pa-ke-Hbl Ha pU-CyH-Ke?
B 4éwm 3a-Ki1r0-4a-roT-cI UX CXOI-CTBO B

K xakum 10-ka-3a-Teb-CTBaM 3BO-JTIO-ITUU
JaH-HBINA NpU-mep?

OT-Th-4yue?
OT-HO-CUT-CS

Kpurtepun oueHuBaHNsSI KOHTPOJILHOI PadoThI

Oo0miee KOJIMYeCTBO 0AJII0OB - 26

3amanus 1-15: 3a mpaBWIBHBIN OTBET Ha KAXKI0€ 33JJaHUE CTABUTCS 1 OallT; 32 OTCYTCTBYIOIIUMA WIIM HEBEPHBII
otBeT — () GayuIoB.

3amanue 17, 18: 3a mpaBUIILHBIN OTBET CTaBUTCS 2 Oalijia, €CIIM B OTBETE MEPECTABICHBI MECTAMHU 2 DJIEMEHTA -
1 6amn, 6osiee nByX — 0 OawIoB.

3amanue 16, 19,: 3a npaBUIBHBIA OTBET CTAaBUTCS 2 Oaylia, €CJIM JOMyIIeHa oaHa omuOka - 1 Oamr, Gosbiie
JBYX HETIPAaBWJIbHBIX OTBETOB MJIM OTCYTCTBYIOIIUK OTBET — () OayjIoB.

3amanwue 20: 3a MpaBUILHBIN OTBET cTaBUTCS 3 6ana. Kaxaplil mpaBUIIbHBIN OTBET HAa BOIIPOC OIEHUBAETCS B 1
Oam.

Omenka «5» - 85-100%, (22-26 6amioB)
Omenka «4» - 65-84 %, (16-21 6aioB)
Omenka «3» - 50-64%, (13-15 6asm10B)

Onenka «2» - menee 49%, (12 u menee 6asioB)

OTBeThI

z

Bapuanr 1 Bapmuanr 2
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11 |2 1
12 |1 2
13 |2 1
14 |1 3
15 |4 2
16 | 126 134
17 | 621435 531642
18 | 11221 12112
umu 1. — ABJl; 2. — BI' wm 1. — ABI'; 2. — BJ]
19 | 256 246
20 | 1.Ha pucynke npeacraBieH 1.Ha pucynke n3o00pakeHbl m1aBaTeIbHas
CcTaOMIM3UpPYIOUINii 0TOOP. KOHEYHOCTH ITHUIIBI M POFOIIAsi KOHEYHOCTh
2.Ha0nroaercss B OTHOCUTENIBHO KpoTa.
ITIOCTOSTHHBIX YCIIOBUSIX CPEJIBI. 2. CX0/CTBO 3aKIII0YaeTcs B TOM, YTO 3TO
3.CoxpaHsieT MyTalluy, BeAyllle K | TOMOJIOTUYHBIE OPTaHbl, UMEIOIINE 0011Iee
MEHBIIEH U3MEHUYUBOCTH CPEAHEN MOPGOJIOTHUECKOE MMPOUCXOKICHHE.
BEJIMYMHBI IPU3HAKA 3. OTHOCHUTCS K CPaBHUTEIHHO-
QHATOMUYECKOMY JI0Ka3aTeIbCTBY
IBOJTIOIUH.

HTorosasi KOHTpPOJLHAsA padoTa
JleMOHCTPALIMOHHBIN BAPUAHT
1. [Ipennoxui nepByro ABOTIOLMOHHYIO TEOPUIO, HO HE 00BSICHUI IBUKYIIHE CUJIbI SBOJIIOLINU:

1) XK. b. Jlamapk 2) Y. JlapBun

3) K. Jlunneit 4) K. ®@. Pynne

2. DneMeHTapHOW eUHUIIEH )KU3HU SBIISICTCS:

1) ocobb 2) MOMyJISALHS

3) moaBun 4) BUn

3. Haunbonee xxectkoit Y. JlapBun cuutan 60pnoy:

1) BHYTPUBUIOBYIO 2) ¢ HeOIArONMPHUATHBIMH YCIIOBUSMU

3) MEXBHUIOBYIO 4) denoBeKa ¢ KUBOU MIPUPOIOH

4. Kakue 13 nepeyrciieHHBIX OPTaHOB SIBJISIOTCS TOMOJIOTaMU NEPEeTHUX KOHEYHOCTEH JIOMIaan:

1) mynanelia OCbMHHOTA 2) KpbLIbs 0a00UYKH

3) nacThl MMHTBUHA 4) KJICIIHYU paKa

5. Kakoii u3 Ha3BaHHBIX MMOKa3aTeIel Helb3s OTHECTH K XapaKTepUCTHUKE OMOJIOTHYECKOTo Mporpecca:
1) mmpoxuii apean pacpoCTpaHEHHUs 2) 3a00Ta 0 MOTOMCTBE

3) BBICOKAs YUCIEHHOCTh 0COOCH 4) buonoruyeckoe pazHooOpasue

6. ['unoTe3a, KoTopast 0OBIACHIET MPOUCXOKACHUE )KU3HU KaK Pe3yIbTaT 00’KECTBEHHOTO TBOPECHHUS:
1) KpeallnoHNU3M 2) nmaHcnepMus

3) camo3apokJIeHHE 4) buoxuMuvecKas IBOJIOLHS

7. K araBu3mam oTHOCATCS:

1) KOIMYHK, OCTATOK XBOCTA Y YEIOBEKa 2) anneHauKc

3) IOMOJHUTEBHBIE TTapbl COCKOB 4) yirHast MbIIIIa

8. K mpsmoxoasuim npeanecTBEHHUKaM 4eTI0BeKa, KUBIITUX OKOJIO 4-3 MUJI. JIET Ha3a/1, OTHOCSTCS:
1) pamanuTexu 2) aBCTpaJIONIUTEKH

3) yenoBeK yMeJbIi 4) Heanaepraner|

9. CoBOKYIMHOCTh BCEX KU3HEHHBIX YCIOBHA, HEOOXOUMBIX JIJIsl CYIIIECTBOBAHMSI TOTO MM MHOTO BHJA!
1) sxonoruueckast HuIa 2) cpena obuTaHus

3) GuoreoneHo3 4) buoreHo3

10. K penynieHTaM OTHOCATCS:



1) pactenus 2) )KUBOTHbIE

3) Bce retepoTpodbl 4) carpouThl — OaKTEpUU U TPUOBI
11. B 6uocdepe:

1) buomacca >KMBOTHBIX BO MHOTO Pa3 MPEBHIIAET OMOMACCy pacTeHUN
2) Guomacca pacTeHUi BO MHOTO pa3 MPEBBIMIAET OMOMACCY JKUBOTHBIX
3) Gromacca pacTeHHUI paBHa OMOMAcCe JKUBOTHBIX

12. Onpenenute MpaBUIBHO COCTABICHHYIO IMUIIEBYIO IIETIH

1) sictpe® — cuHHUIIA — TMYUHKA HACEKOMBIX — COCHA

2) cocHa — CHMHUIA — JIMYUHKH HACEKOMBIX — CTped

3) cocHa — JIMYMHKH HACEKOMBIX — CHHHIIA — SICTPEO

4) TMYMHKHA HaCEKOMBIX — COCHa — CHHUIIA — SICTPeO

13.IIpsimoit HarpeB OHOChepsl K YeMy ITPUBOTUT?

1 )U3MEeHEeHNIO TTOTO b

2)U3MEHEHHUIO HEOMOJOTHUECKHUX MTPOIIECCOB

3)U3MEHEHUIO KJIuMaTa

14 Komtoukn Ha cTe0iie KaKTyca — 3TO MPUCTIOCOOTIEHNE K

1)yMCHBIIICHUIO HCTTAPCHHSI BIIATH

2)ONBUICHUIO HACEKOMBIMU

3)pacrpoCTpaHEeHUIO TUIOJIOB

4)ONBIICHUIO BETPOM

15. YenoBek B cUCTEME OPraHMYECKOTO MHPA:

1) sBnsieTcsl COCTaBHOM YacThIO YEIOBEYECKOTO 00IIeCTBA U HE UMEET OTHOIIEHHUS K CUCTEME OPTaHUYECKOTO
MHUpa

2) npeacTaBisieT co0oit 0COOBIN OTPSIT KiTacca MIICKOTTUTAFOIINX

3) mpencTaBisieT 0COObI BUJI, KOTOPBIN BXOJUT B OTPS]] MPUMATOB, KJIACC MJIEKOMUTAIOIIMX, [IAPCTBO
KUBOTHBIX

16. BriGepute Tpu BEepHBIX OTBETA U3 IIECTU. J{JIs1 €CTeCTBEHHOM SKOCUCTEMBI XapaKTePHO:

1) pa3HOOOpa3HBI BUAOBOW COCTaB

2) HecOalaHCUPOBAHHBINM KPYrOBOPOT BEIIECTB

3) HE3aMKHYTBIH KPYrOBOPOT

4) 3aMKHYTBIN KPYrOBOPOT BEIIECTB)

5) pa3BeTBIICHHbIE MUIIEBbIC LN

6) Cpea KOHCYMEHTOB Mpeo0IaaloT XUITHUKU

17. YcraHOBUTE COOTBETCTBUE!

YTBepKIeHNE Jloka3aTenbCcTBO ABOIIOLUN
A) OHTOTeHe3 YenoBeKa, Kak U NIMMITaH3€, HAYMHAETCs ¢ 3UroThl | 1) DMOpuonoruveckue
B) kpbL10 NTUIEI U KPBLIIO KPOTa — TOMOJIOTUYHBIE OPTaHbI 2) CpaBHUTEIBHO-aHATOMUYECKHE

B) B crane nomaneit BO3MOKHO MOSIBIIEHHE TPEXIAbIX 0co0eit
') 3apoapIil MIEKONUTAIOMIMX HMeEeT XKaOepHble MIeTH

JI) Bce MO3BOHOYHBIE B MHAMBUIYaJbHOM Pa3BUTHHM MPOXOIAT
CTaJ1H OJIACTYJIbI, FaCTPYJIbl, HEUPYIIBI

E) poxnenue mtoeil ¢ XBOCTUKOM U CHJIBHBIM OBOJIOCHCHEHHEM

18. YcraHoBuTE MOCIEIO0BATENFHOCTD JACHCTBUS IBMXKYIIMX CHJI DBOJTIOLUY B IOMYJISIIUHA PACTEHHUA, HAYWHAS C
MYTaIMOHHOTO TpoIecca.

1) 6opbba 3a cyiiecTBOBaHME

2) pa3MHOKeHHUE 0cO0eH C MOJIE3HBIMA U3MEHEHHSIMU

3) mosiBIIeHHE B MOMYJISIUY Pa3HOOOPa3HBIX HACIECTBEHHBIX H3MECHEHHI



4) MpenMyIIeCTBEHHOE COXpaHEeHUE 0c0o0el C MOJIe3HBIMH B JAHHBIX YCIOBUSIX CPEIlbl HACIIEACTBCHHBIMU
M3MEHEHHSIMU

5) 3akperieHre MPUCTIOCOOICHHOCTH K Cpeic OOUTaHUS

19.YcraHoBUTE COOTBETCTBHE MEKY IIPUMEPAMH SKOJIOTUIECKHUX (PAKTOPOB M TUTIOM, K KOTOPOMY OHH
OTHOCSITCS.

INPUMEP DAKTOP CPEJbBI
A) IloansiTue ypoBHS MUPOBOTO OKEaHA. 1) OuoTnueckue
b) Dnunemust cuOUPCKO S3BBI 2) abuoTuyeckue
B) Uctpebnenre BopoHAMH TOPOACKHAX

royOe.

I') IlbipHas Oyps B Adpuxke.

J1) IloBsileHne ceicMUYECKOW aKTUBHOCTH
36MHOM KOPBI.

E) T"a3oBbIii cocTaB aTMoChephl.

20. O0BsCHUTE, TOYEMY JIFOJN PA3HBIX Pac OTHOCSTCS K OJHOMY BHTY.

JdeMo-BapuaHT

1 1

2 4

3 1

4 3

5 2

6 1

7 3

8 2

9 2

10 |4

11 |2

12 |3

13 |2

14 |1

15 |3

16 | 145

17 | 122112

18 | 31425

19 | 211222

20 | 1. JIrogu pa3HbIX pac UMEIOT B KJIETKaX
OJINHAKOBBII HA0OP XPOMOCOM.
2. OT MexXpacoBbIX OPaKOB POKIAIOTCS JIETH,
KOTOPBIE IIPU TOCTHKEHUU TI0JIOBOM 3PEIOCTH
CIOCOOHBI K BOCIIPOM3BO/ICTBY.
3. JIronu pa3HbIX pac CXOIHBI 110 CTPOCHUIO U
XUMHUYECKOMY COCTaBY OPTraHOB, TKaHEW,
KIIETOK, IPOLIecCcaM )KU3HEAEATEIbHOCTU U
abCTPaKTHOMY MBIIIUICHHUIO.

Hrorosasi KOHTpoJbLHas1 padoTa
BapuanTt 1



1. DnemeHTapHas eIUHULIA SBOJIOIUU:

1) ocobb 2) nomynsus

3) noaBun 4) Bun

2. BuyioBoii kpuTepuii, B HanOOJIbIIEH CTeNeHn 00eCTIeunBaIONINI BO3MOKHOCTD KU3HU B OMPEACTICHHBIX
YCIIOBUSAX CPEBI:

1) Mmopdonormueckuii 2) GU3UOTIOTHUCSCKHIA

3) 9KOJIOTUYECKUIA 4) reHeTUYEeCKUi

3. K BHyTpUBHI0BO# OOpHOE 3a CYIIECTBOBAaHHE OTHOCHUTCS:

1) 6oprba 3a camMKy 2) 3a060Ta 0 IOTOMCTBE

3) B3aUMOIIOMOIIIb ITPU OXOTE 4) BCe BBIIIIE MEPEYNCIICHHBIC B3aUMOOTHOIICHUS

4. Apomopdho3b1, KOTOPBIE 00ECTICUHITH BEIXO JPEBHUX 36MHOBOJHBIX HA CYIIY, - 3TO TOSBJICHHUE!
1) IByX KpyroB KpoBOOOpAIEHUSI U JIETOYHOTO JAbIXaHUS

2) rpyZiHOM KJIETKH M TEXKaMEepHOTO cep/ia

3) nATUNAIBIX KOHEYHOCTEH U JIETOUYHOTO JIbIXaHUs

4) yemyu U CiIU3b HA MOBEPXHOCTH KOXKHU

5. Kakoii n3 Ha3BaHHBIX MMOKa3aTesell XapakTepu3yeT ONOJIOrHuecKuil perpecc.

1) pacuinpenue apeana 2) CHM)KEHHE YUCIICHHOCTH

3) sKoJIOrHYECKOe pazHOoOOpasue 4) nmapa3uTu4eckuii 06pa3 KU3HU

6. ABTOpPOM TUTIOTE3bI OMOXHUMHUYECKOHN SBOJIOIIAN SIBIISICTCS:

1) ®. Penun 2) JI. TlacTep

3) A. U. Onapusr 4) Y. JlapBun

7. ConasibHple (haKTOPHI CTATTK UTPATh BEIYIIYIO POJIb B BOJIIOIIHNH:

1) aBCcTpaJIONUTEKOB 2) NUTEKaHTPOIIOB

3) KPOMaHBOHIIEB 4) IPUOTIMTEKOB

8. Oprassl, yrpaTuBIINe CBOM (PYHKIIUU U HAXOSIIMECS HA CTAAUH MCYE3HOBEHMUS:
1) pynumeHTapHbBIS 2) aTaBUCTUYECKHE

3) roMoJIOTUYHBIE 4) aHAJIOTUYHBIC

9. Coo011eCcTBO KUBBIX OPraHU3MOB, OOMTAIOIINX COBMECTHO:

1) GuoreonieHo3 2) GuoTom

3) OuoreHo3 4) sxocucTemMa

10. JlefiTputHas 1enb NUTaHUS HAYMHACTCS:

1) ¢ XUITHUKOB 2) ¢ )KMBOTHBIX U PaCTUTEIbHBIX OCTaTKOB
3) ¢ GakTepuii 1 TpuOOB 4) ¢ pacteHuit

11. buocdepa — OTKpBITast CHCTEMA, MIOTOMY YTO OHa:

1) cBsizaHa ¢ KOCMOCOM OOMEHOM BEIIECTB

2) criocoOHa K caMOperysiuu

3) ciocoOHa U3MEHSITHCSI BO BpEMEHH

12. Kakas 1ienb nuTaHus MPaBUIbHO OTpaXkaeT IMepeiavyy B Hell SJHepruu

1) nmucuia — 10KIeBOM YepBbh — 3eMIIEPOHKA — JIMCTOBOU OTa/

2) JIUCTOBO¥ Omajy — JOXKIACBOI UYepBb — 3eMIIEPOIKa — JIMCHUIIA

3) 3emitepoiika — JI0XkKIEBOI UepBb — JIMCTOBOM OIaj] — JIMCHUIIA

4) 3emiepoiika — JIMCHIIA — JIOKIEBOM YepBb — JIMCTOBOM omaj

13.T1oBBbIIEHNE TEMIIEPATYPbl HUKHUX CIIOEB aTMOC(hEphl MIIaHEThI IO CPABHEHUIO ¢ 3PPEKTUBHON
TeMIepaTypoi, TO eCTh TeMIepaTypoil TEIIOBOTO U3Ty4eHUs IIaHEeThl, HaOII01aeMOTro U3 KOCMOca - 3TO ...
l)moTennenue KiuMara

2)IapHUKOBBIN AP PeKT

3)HapyleHre 030HOBOTO CIIOS

14.Coynble M0l PaCTCHUH SBISAIOTCS MPUCTIOCOOICHUEM IS
1 )onbuieHUsT HACEKOMBIMHU

2)pacnpoCTpaHEHUs CEMSH JKUBOTHBIMU

3)pacnpocTpaHeHUs CEMSH BETPOM



4)onblieHUs BETPOM

15. BuzoBoe Ha3BaHUE YEIOBEKA:

1) npsmMoxoasmuii

2) yMenblii

3) pa3ymHbIi

16. Beibepure Tpu BEpHBIX OTBETA U3 MIECTH. MnoagantanusmMu sBIsSIOTCS:
1) pa3BuTHE MEXaHUYECKOW TKaHEU y pacTeHUi

2) HaJau4ue JIOBYMX allapaTtoB Y HACEKOMOSIHBIX paCTEeHHM
3) Menkas ¥ cyxas [bUIblIa y BETPOONBUIEMBIX pacTEHUI
4) NOKpOBUTEILCTBEHHAS OKpacKa y O€J0ro MeiBe s

5) nosiBiieHuE XJIOpOoQuILIa

6) porolIre KOHEYHOCTH y KpOoTa

17. YcraHoBHTE COOTBETCTBHE:

XapakTepucTHKA IKOCHCTEMBI Tun 3KocucTeMbI
A) BBICOKOE BHJIOBOE pazHOOOpasue 1) 3penbie coobmiecTBa
b) BbICOKast ycTOHYMBOCTD 2) Arpo1eHo3bl WK cOo00IIecTBa
B) Huzkoe BugoBOE pazHooOpazue paHHUX CTaJAUN CYKIIECCUU

I') Gospie 3aTpathl HA ABIXaHUE
J1) HU3Kast yCTOMYHMBOCTh
E) BbICOKast yncTast MPOIYKITUS

18. YcraHoBHTE MMOCIIE0BATEIHLHOCTD TOSBICHUS apOMOP(HO30B B 3BOJFOIIUH TO3BOHOYHBIX KHBOTHBIX.
1) nByxkaMepHoOe cep/lie

2) pa3BUTHE JCTEHBINIA B MaTKe

3) poroBas ueniys B IOKpOBax

4) erovHoe JbIXaHue

19. YcraHoBuTE COOTBETCTBUE MEXK Y (DaKTOPOM CPEJIbI M TPYIIION, K KOTOPOH OH OTHOCHUTCSI:

I'PYIIIIA DAKTOP CPEJbI
A) MCKYCCTBEHHOE OPOIICHUE 3eMEITh 1) aHTpOTIOTCHHBIC
b) manenue mereopura 2) abnMoTHYECKHE

B) pacnamika nenuHsl

I') BecenHwmit pa3inuB BOJ
J1) coopyxeHue MIOTUHBI
E) nBwxenune 0061akoB

20. IlpuBenuTe HE MEHEE TPEX MPOTPECCUBHBIX OMOIOTHYECKUX IPU3HAKOB YeJIOBEKa, KOTOPbIE OH MpHoOpen B
MpoLecCce ATUTENBHOM SBOIOIUH.

Hrorosasi KOHTpoOILHAs1 padoTa
Bapuanr 2
1. BunoBoii kputepuii, o6ecrieunBaronuii CKpeluBaHie 0cooel BHyTpY BUIa U BOCIIPOU3BEACHUE
IIJI0JIOBUTOTO IOTOMCTBA!

1) Mmopdonoruueckuii 2) ¢pu3nonoruuecKuit
3) reorpaduueckuit 4) reHeTUYECKU

2. Cunral, 4To KUBbIE OPraHU3Mbl H3HAYAIBHO 11€1€CO00pa3HBI:
1) Y. lapBun 2) XK. b. Jlamapk

3) K. JIunueit 4) K. ®. Pynbe



3. CX0ACTBO OPraHoB, BHITIOJHSIOMINX OJMHAKOBYIO (DYHKIIUIO, HO UIMEIOIIUX PA3TUYHOE TPOUCXOKICHHE, TaK
KaK pa3BUBAIOTCS U3 Pa3HbIX SMOPHOHAIbHBIX 3a4aTKOB:

1) ananorust 2) roMOJIOTHSI

3) amanTanus 4) nuBepreHus

4. CrneacTBUEM 3BOJIIOLUU OPraHU3MOB HENb3sl CUUTATh!

1) mpucnoco0IeHHOCTh OPTaHU3MOB K cpejie OOUTaHUs

2) MHOTOOOpa3ue OPraHuIeCcKOro Mupa

3) HacIeICTBEHHYIO U3MEHUYHUBOCTh

4) oOpazoBaHNE HOBBIX BHJIOB

5. YkaxxuTe HEBEpHOE yTBepxkaeHue. MexBuioBas 60pb0a NpUBOIUT K:

1) o60CTpeHN 0 KOHKYPEHITUN MEXIY BUIAMH

2) MpOLBETaHNIO KOHKYPUPYIOLIUX BHIOB

3) BBITECHEHHUIO YTHETEHHOIO BHJIa C MeCTa OOUTaHUS

4) cHUKEHME YUCIIEHHOCTH MOBPEKICHHOTO BUa

6. ['mmoTe3a, CTODOHHUKHA KOTOPOW yTBEPKIAIOT, YTO KU3HB ObllIa 3aHECEHa U3 KOCMOca!

1) kpeaMoHU3M 2) maHcnepmus

3) camMo3apoKaCHHE 4) OMOXUMUYECKast SBOJTIOLIHS
7. I1epBbIM XyI0KHUKOM, CKYJBITOPOM, CO37[aTEIeM MY3BIKH OBLI:

1) yenoBek ymenbIi 2) HeaHzAepTaIel

3) KpoMaHBOHEI 4) aBCTpaJIOMHUTEK

8. bruonorudeckue GakTopbl BOTIONNH YEIOBEKA!

1) TpynoBas nesiTebHOCTh 2) peub

3) MyTanmoHHasi U3MEHYUBOCTh 4) >)KU3Hb B IpyMIax

9. TepMuH «IKOJTOTHS TIPEIITOKIIT:

1) O. I'ekkenn 2) XK. b. Jlamapxk

3) Y. JlapBun 4) @ JIrommep

10. K koHCyMEHTaM OTHOCSTCSI:

1) pacTenus 2) )KUBOTHBIE

3) Bce rerepoTpods 4) canpoutsl — 6akTepun U rpud
11. Cornacuo B.U. BepHaackoMy, KUCIOpPO — 3TO BEIIECTBO:

1) sxxuBOE

2) KOCHOE

3) GuoreHHoe

12. Onpegnenute, Kakoe KUBOTHOE HA/IO0 BKIIOUUTH B MULIEBYIO LIEMb: 371aKH — ? — YK — KOPIIYH
1) narymika 2) éx 3) MbIib 4) >kaBOPOHOK

13.K yeMy npuBOAUT CBEJCHHE JIECOB?

1)k U3MEHEHHIO Ta30BOT0 COCTaBa aTMOCHEPHI

2)K U3MEHEHHIO KIMMATUYECKUX YCIOBUMN

3)K U3MEHEHHIO COCTOSIHHSI IT0YB

4)BCce OTBETHI BEPHBI

14 TlpucnocobieHneM K epeKUBAHUIO 3UMBI Y MEIBEICH SBIISET-CS

l)oniennienenre 2)MUTpaIiu Ha 0T 3)BMHaJIeHUE B CISUKY 4)CMEHa OKpacKH HMIEPCTH
15. CemeiicTBO, K KOTOPOMY OTHOCHUTCS YEJIOBEK:

1) roMUHUIBI

2) aTaBU3MBI

3) pylTUMEHTHI

16. BoiGepuTe TPU BepHBIX 0TBETA U3 IIECTH.

K apomopdo3am oTHOCAT:

1) BOBHUKHOBEHHE XOP/IbI Y KHUBOTHBIX.

2) BOBHMKHOBEHHE MSATUIAION KOHEYHOCTH Y HA3€MHBIX TIO3BOHOYHBIX

3) mosiBJIEHHE YETHIPEXKAMEPHOTO Cep/Iia

4) HanM4ue y KoMapa KOJIOIIe-COCYIIero pOTOBOTO amnmnapara



5) nosiBJIeHUE 3€JICHON OKpacKy MOKPOBOB y Ky3HEUHKa
6) BOZHHKHOBEHHUE I0JIOBOTO ITpoliecca
17. YcTraHOBHTE COOTBETCTBUE:

IIpumepbl 3K0JI0rHYeCKHX (PAKTOPOB I'pynnsl 3xo0rnyecknx Gaxkropos
A) XuMHuueckuid cocTaB MOYBbI 1) AGuotuyeckue

b) ®uroniuas! 2) buotnueckue

B) Bupyc rpumnmna

I') lmuna cBeToBOTO AHS
J1) U3BepkeHue ByIKaHOB
E) Ilbuiblia pactenuit

18. YcraHOBHUTE NOCIEIOBATENEHOCTh BOSHUKHOBEHHUSI TPYIII )KUBOTHBIX B IPOIECCE IBOIIOIHH.

1) Tprs10OUTHI

2) apXeonTepuKc

3) mpocreiinine

4) npuonuTEKU

5) kucremnepsle pbIObI

6) crerouedanbl

19. YcraHoBUTE COOTBETCTBHE MEXIAY PUMEPOM U TPYIIIOHN SKOJOTHYECKUX (DAKTOPOB, KOTOPbIE OH

WILTIOCTPUPYET.
INPUMEP I'PYIIIIA ®PAKTOPOB
A) 3apacTtaHue npyzaa psckou 1) OuoTtnueckue
b) yBennueHue 4ncaeHHOCTH MaIbKOB PhIO 2) abuoTuveckue
B) moeganme  ManbkoB  pBIOBI  KYKOM-

IJIaBYHIIOM
I') o6pazoBanwue ba
J1) cMBIB B peKy MUHEPAIbHBIX yI00pEeHUIA

20. Yewm ompenensieTcs yCTOWYMBOCTh €CTECTBEHHBIX IKOCUCTEM?

Kpurepun oneHuBaHusi KOHTPOJIbHON padoThI

Oo0miee KOJIM4ecTBO 0aJII0B - 26

3amanus 1-15: 3a nmpaBWIBHBIN OTBET Ha KaXKI0€ 33JJaHUE CTAaBUTCS 1 Oal1; 32 OTCYTCTBYIOIIUMA MIIM HEBEPHBII
otBeT — 0 OayuIoB.

3anmanue 16, 18: 3a mpaBWIIBHBINA OTBET CTAaBUTCS 2 0ajuia, €CIM B OTBETE MEPECTaBICHBI MECTaMHU 2 DJIEMEHTA
mu6o nomymeHa 1 omubka - 1 6amn, Oonee aByx — 0 Gamos.

3amanue 17, 19,: 3a npaBUIbHBINM OTBET CTaBUTCA 2 Oailjia, €CiM JOIMyIlleHa oJHa omunbka - 1 Gamn, Gombiire
JIBYX HEMPaBUIBHBIX OTBETOB WJIM OTCYTCTBYIOLIUI OTBeT — 0 Oaios.

3amanue 20: 3a mpaBWIBHBIA OTBET cTaBUTCA 3 Oayuta. OTBET BKJIIOYAET BCE 3JEMEHTHI M HE COJCPKUT
OMOJIOTHYECKUX OMMOOK — 3 Oaya; OTBET COJEPXKUT JBa BEPHBIX dJIEMEHTA WU TPU C HE3HAYUTEIbHBIMH
omuOKkamMu — 2 Gana; OTBET COACPKUT OJUH BEPHBIN DIIEMEHT WIIU JIBa C HE3HAYUTEIbHBIMU OomMOkamMu — 1
OaJI.

Orenka «5» - 85-100%, (22-26 GamioB)
Omenka «4» - 65-84 %, (16-21 6amioB)
Omenka «3» - 50-64%, (13-15 6asm10B)

Ornenka «2» - menee 49%, (12 u menee 6ansoB)

Kurou k koHTpOILHOM padoTe

\ Ne n/mm \ 1 BapuanT \ 2 BapMaHT




1 2 2

2 3 2

3 1 1

4 3 3

5 2 2

6 3 2

7 3 3

8 1 3

9 3 1

10 2 3

11 1 3

12 2 3

13 2 4

14 2 3

15 3 1

16 346 136

17 112122 122112

18 1432 315624

19 121212 11122

20 1. YBenuuenne Mo3ra ¥ MO3rOBOIO OTAEA 1. BunoBsiM pazHooOpazuem.
yeperna. 2. YucioM 3BEHbEB B MHUILEBOMT

2. IIpsasMOX0XAeHUE U COOTBETCTBYIOIIUE
H3MCHEHHS B CKEJIETE.

3. OcBOOOXKACHUE U PA3BUTHE PYKH,
MIPOTUBOTIOCTABIICHUE OOJIBIIOTO TaIbIIA.

[ENH. 3.CaMOPEeryIIsiliuend 1 caMo
BO300HOBJICHHEM.




Komunpuxarop
pacnpeneaéHHBIX 10 KJIaccaM NPoBepsieMbIX TPeOOBaHN K pe3yJibTaTaM 0CBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbI CpeAHero o01ero 00pa3oBaHus U 3JIeMEHTOB
coaepKaHusA
1o ouosorun

Komudukarop pacnpenenéHHpIX MO KilaccaMm IMPOBEPSIEMbIX TPeOOBaHUI K pe3ysibTaTaM
OCBOEHHS OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbI CPETHET0 00IIero 00pa3oBaHus M SIEMEHTOB
comepkaHus (nasee — KoAW(DUKATOp) MpeaHa3HA4YeH Uil pPa3paboTKH  HM3MEPHUTEIbHBIX
MaTepHAJIOB M aHAJIKM3a PE3yJIbTaTOB ()eIePATbHBIX U PETHOHATBHBIX MPOIIETYP OICHKH KauecTBa
oOpazoBanus. Koaudukatop sBiseTcss CUCTEMATU3UPOBAHHBIM MEPEYHEM IPOBEPSEMBIX
AIIEMEHTOB COJIEP)KaHUI W OTEPAlMOHATM3UPOBAHHBIX TPEOOBAaHMI K pe3ylIbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIHHON MPOTpaMMBI CpPeIHETo 00IIero oopa3oBaHus, B KOTOPOM KaKIOMY
00BEKTY COOTBETCTBYET ONPEACIEHHBIN KOI.

Konudukarop cocraBiieH Ha OCHOBE (eiepaibHOTO rOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpeaHero odiero obpazoBanus (nmpuxkaz Munoopuayku Poccun ot 17.05.2012 r. Neo
413) c yuérom IIpumepHOll OCHOBHOI 00pa30BaTEeNbHONW MPOTrpaMMbl CPEIHEro 0OIIero
obOpazoBanusi (ogoOpeHa pemieHueM (eaepaibHOTO0 Y4eO0HO-METOAUYECKOTO OOBEAMHEHUS TI0
obmemy oOpazoBanmio (mpoTokoJ 0T 28.06.2016 r. Ne 2/16-3)).

KoaudukaTtop COCTOUT U3 IBYX pPa3zeiioB:
— pazzgen 1. ba3oBeiil ypoBeHb;
— pazzgen 2. YriayOnEHHbIN ypOBEHb.
Kaxnpiii U3 pa3zmenoB BKIOYaeT B ce0s MEpeyHH paclpeaeiCHHbIX IO Kiaccam
MPOBEPSIEMBIX TPeOOBaHUM K PE3ysIbTaTaM OCBOSHHUS OCHOBHOM 00pa30oBaTEIbHOM MPOTpaMMBbI
cpenHero o0miero oopa3oBaHus M JIEMEHTOB COACPKAHUS TT0 OUOJIOTHH.



Pa3nen 1. Ba3zoBblii ypoBeHb

1. Mepeuenn pacnpeneEHHBIX M0 KJIacCaM NPOBEPsieMbIX TPeOOBAHMIA
K pe3yJibTaTaM 0CBOCHMSI OCHOBHOM 00pa30BaTe/IbHOI IPOrpaMMbl CpeiHero o01mero

o0pa3oBaHus M0 OHOJIOTHH

TpeboBanuss ®I'OC k pesynapTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOW MPOrpaMMBbI

cpennero  oOmero  o0Opa3oBaHUS  ONEPAMOHATM3MPOBAHBI U PACIIPEICIIEHBI TIO KIIACCAM.
10 kmace
Mera- Kon IIpoBepsiemble npeaMeTHbIE TPeOOBAHNUS K pe3y/bTaTaM 00yyeHust
npeaMer- | TNpoBe-
HbII psaemMoro
pe3yJib- Tpeoo-
TaT BaHNs
1 YMeHne caMOCTOATEIbHO ONPeAessATh HeJH IeATeIbHOCTH H COCTABIATDH MJIAHBI
AesATeILHOCTH; CaMOCTOSITEJIbHO OCYLIEeCTBJISATD, KOHTPOJIMPOBATH

U KOPPEKTHPOBATH J1eATEbHOCTh; HCIO0JIb30BATh BCE BO3MOKHBIE PeCypchl 1JIst
AOCTHKEHHMSI TOCTABJIECHHBIX IeJell W peaju3aldd IUIAHOB [eATEeJbHOCTH;
BbIOMPATH YClleIIHbIEe CTPATErHH B PA3JIMYHBIX CUTYaIUSIX

11 [IpumensTh 001IeHayYHbIE, YACTHBIE METO/Ibl HAYYHOT'O IO3HAHMS B LIEJSIX
M3ydeHus: OHOJIOTMYECKUX SIBIEHUM W mporeccoB; (popMymupoBaTh
npobnemy/3anaqy HaOJTIO/ICHU S, yaeOHOTO IKCIIEPUMEHTA;
(hopMynupoBaTh THIOTE3BI U BHIBOIBI

1.2 Hcnone30Bare OMOOTMYECKHE MOMEIA IS BBIABIEHHS OCOOEHHOCTEN
CTpOCHUSI OHOIOJIMMEPOB, XPOMOCOM, BHPYCOB, KJICTOK, OPTraHU3MOB;
mporeccoB  (DOTOCUHTE3a, XEMOCHHTE3a, JbIXaHWS, MHTO3a, Meho3a,
OTUTOIOTBOPEHUS, OHTOTCHE3a, CKPCIIMBAHHS, OOBSCHCHHUS JOCTHKCHUH

COBPEMEHHOM CEJICKITUU ¥ OMOTEXHOJIOTUI

1.3 ColOmomate mpaBuia Oe€30MacHOrO Tpyaa Mpu padoTe ¢ y4eOHBIM
1 1a00paTOPHBIM 000PYJOBAHNEM, XUMUYECKOH TOCYJ0H B COOTBETCTBHU
C MHCTPYKIHUSMHU IO BBITIOJHEHHIO JTAOOPATOPHBIX U MPAKTHYECKUX PadoOT
Ha ypoKe; MpaBuiia MOBEJICHHS B IPUPOJIC, B TOM YHCIIC IPHU BBITOTHCHUH

IMPOCKTHBIX U UCCIICAOBATCIIbCKUX pa60T

Baanenue HaBBLIKAMU No3HaABaTeJIbLHOIM, Y4eOHO-UCCI1e10BATEeIbCKOM
U NIPOEKTHOM JesiTeJIbHOCTH, HABBIKAMM pa3pelieHusi MPo0dJjeM; CIOCOOHOCTH
U TOTOBHOCTb K CaMOCTOSITEJIbHOMY MOMCKY MeTOJ0B pelleHHs NMPAKTHYeCKHX
3a/1a4, IPUMEHEeHHUI0 PA3JIMYHBIX METO/I0B O3HAHUS

2.1 Paznuyath ¥ onuceiBaTh MO BHEIIHEMY BHAY (M300paXeHHIO), CXEMaM,
ONMCAHMSIM OUOTIOJIMMEPHI, BUPYCHI, KIIETKH U WX YacTH, MPOIecc oOMeHa
BEIIECTB U NPEBPAICHUE SHEPIUU, PEAKIIUU MATPUYHOTO CHHTE3a, (a3bl
JICTICHUS] KJICTKHM, THUIBI PAa3MHOXKEHHWs, CTaJdU OHTOICHE3a, THIIbI
pa3BUTHSI;, HACIEJICTBEHHOCTh U H3MEHYHUBOCTh




2.2 CpaBHMBATh OpPraHMYECKHE BEIECTBA; OMOIOTHYECKHUE OOBEKTHI: BUPYCHI,
KIeTKH (IIPOKapHOT M DYKApUOT, PACTEHHH U >KUBOTHBIX); IMPOIECCHI
(utactudecknii  oOMEH W JHEpreTudeckuid  oOMeH, (HOTOCHHTE3
U XEMOCHUHTE3); JIeJeHHE KIEeTOK (MHUTO3 M MEi03); pa3MHOXKEHUE
Oopranu3MoB (0ecroJioe U TMOJOBOE); CIOCOOBI MUTaHUsA (aBTOTpodHOE U
rerepoTpodHOe); OIJIOJOTBOPEHHE (BHEUIHEE W BHYTPEHHEE); Pa3BUTHE
(mpsimoe W HempsMOe); HacjienoBaHWE (HE3aBHCUMOE U CIEIUICHHOE, C
NOJHBIM W HEMOJHBIM JIOMHUHUPOBAaHHEM), TEHETHUYECKHE METOJIbI,
U3MEHUYUBOCTh (HACJIEICTBEHHYI0O M HEHACJIEJICTBEHHYI0); OCHOBHBIC
HanpaBJIeHUs] OMOTEXHOJIOTUU

2.3 HaspiBaTth 1 apryMmeHTHpPOBATh MOJOKEHUS KIIETOUYHOW TEOPUH, MOJIOKEHHUS
XPOMOCOMHOM TEOPHUH HACIEICTBEHHOCTH, ITpaBIIa U 3aKoHbI . Menens

2.4 BbIsSBISATE IPUUMHHO-CIIEICTBEHHBIE CBSA3U MEXKIY COCTaBOM, CTPOEHUEM
OMOMOJIMMEpPOB W HMX (QYHKUHUAMH;, OCOOCHHOCTSMHU CTPOCHUS U
XKU3ZHEJEATENIbHOCTH MPOKAPUOT M DYKApHOT; 3TallaMU SHEPreTHUECKOTO U
MJACTHYECKOTO 00MEeHa, MHTO3a H  MeEH03a, HAMOPHOHAIBLHOTO H
MOCTAMOPHOHAIBHOTO PAa3BUTHS; CBETOBBIMU M TEMHOBBIMH PEaKIUSIMU
(dhoToCHHTE3a; TEHOTUIOM U (DeHOTHUIIOM, (EHOTUIIOM U (PAKTOpPaMU CPEbl
oOuTaHus

2.5 OO60CHOBBIBaTh 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH W W3MEHYMBOCTH Ha
MOJIEKYJIIPHO-TEHETUYECKOM YPOBHE OpraHU3allMH, 3aKOHOMEPHOCTH
neperayd  HacleACTBEHHOW HH(OpMaluMM Ha KIETOYHOM YpPOBHE
OpraHHu3aIiy, 3aKOHOMEPHOCTH HACJEJACTBEHHOCTH U HW3MEHUYUBOCTH Ha
OpraHM3MEHHOM YPOBHE OpPraHu3aluy OMOJIOTHYECKHUX CUCTEM

2.6 XapakTepu3oBaTh  OHOJIOTHUECKHE  TPOIECCHl:  OOMEH  BEIeCTB
W TIpeBpalieHue HSHEPTruu, aBTOTPOPHOE M TEeTepoTpodHOE IHUTAHUE,
SHEPTreTUYECKH W ITUTACTHYECKHMH OOMEH, KJIETOYHBIA IHUKJI, MHTO3
U M€1103, AMOpPHOHATILHOE U IMOCTIMOPHOHAIBHOE PAa3BUTHUE, MOJOBOE U
Oecrio10e pa3MHOXKEHHUE, HACIeICTBEHHOCTh U U3MEHYHBOCTh

2.7 Pemars Ouonormyeckue 3agadd; COCTaBJISATh TC€HOTUIIUYECKHE CXEMBI
CKpEIIMBAaHMSI ISl pa3HbIX THIIOB HACJIEJOBAHUS IPU3HAKOB
2.8 KnaccuduimpoBatb 00bEKThI )KUBOI PUPOIBI IO Pa3HBIM OCHOBAHHSIM

I'oToBHOCTL ¥ CHOCOOHOCTL K  CaAMOCTOAITEIbHOH  MH(OPMAIUOHHO-
M03HABATEJIbHOI 1eATeJIbHOCTH, BiiajeHHe HABbIKAMU MOJy4YeHUsI He00X0IUMOii
HHpoOpMANIUM W3 CJOBapell Ppa3HbIX THIOB, YMeHHE OPHUEHTHPOBATHLCS
B Pa3/IMYHBIX HCTOYHHUKAX uHpopManuu, KPUTHYECKHU OlIeHUBATH
U MHTEPNPeTHPOBATH HH(POPMALHIO, TOJTY4YaAeMYI0 U3 PA3JMYHBIX HCTOYHMKOB

3.1 [Tonp3oBaThbcsi ~ COBPEMEHHOH  OMOJOTMYECKOW  TEpMHHOJIOTHEH U
CHMBOJIUKH JJIsI OOBSICHEHHsSI OHOJIOTMYECKHX SIBICHHH M MPOILIECCOB.
IToka3piBaTh Ha KOHKPETHBIX MPUMEPAX CBSA3b OMOJIOTMYECKUX 3HAHUHU CO
3HaHUSIMH B o0macTu (U3UKM, XUMHUH, MAaTeMaTHKH, Teorpadud,
UH(POPMATUKHU, OOIIECTBO3HAHMSI

3.1 Hcnonp3oBaTh MpH  BBIMOJIHEHWH YYEOHBIX M HCCIEAOBATENBCKUX
3aJlaHui, TPOEKTOB M HCCIENOBAaHUN HAYYHYH), HAYYHO-IIOMYJSPHYIO
JAUTEepaTypy MO OHOJOTUH, CIpPaBOYHBIE MaTepHAlbl, SHIIUKIONEIHH,

pecypcesl cetu MHTEpHET

YMeHne HCHOJIb30BaTh CpeacTBa HHPOPMAUMOHHBIX M KOMMYHHUKALMOHHBIX
TEXHOJIOTMH B PelICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX H OPTraHU3AlMOHHBIX
3a1a4 ¢ co0JIr0IeHneM TpeOOBaHUIT IPrOHOMMKH, TEXHUKHU 0€30I1aCHOCTH, TUTHEHbI,
pecypcocOepeskeHsi, MPABOBbIX M 3THYECKMX HOPM, HOPM HHG(OPMAIHOHHON
0e30I1aCHOCTH




41 Hcnonw3oBathk cpenctBa MHPOPMALMOHHBIX M KOMMYHHKALMOHHBIX
TEXHOJOTUH B pEIIEHUHM  KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX
1 OpraHU3alMOHHBIX 3a7a4
) Baanenne si3bIKOBBIMHU CpPeICTBAMH — YMEHHe SICHO, JIOTHYHO ¥ TOYHO U3J1araTh
CBOIO TOYKY 3PeHHUsl, HCNI0Jb30BaTh a1eKBATHbIE A3bIKOBbIE CPEACTBA
5.1 Bnagerp mnpuémamMum CMBICIOBOIO 4YTEHMSI M pabOThl € TEKCTOM
€CTECTBEHHOHAayYHOI0 OHOJIOTUYECKOTO COJAEpKAHUS, IPeoOpa3oBaHUs
UHPOpPMALIMK W3 OJHON 3HAKOBOW CHUCTEMBI B JAPYryl0, IOHHUMATh
JIEKCUYECKHE CPEJICTBA HAYYHOT'O CTUIISI
5.2 Co3naBarh COOCTBEHHBIC TMCHbMEHHBIE (IOKIJIAABI, pedepaTsl, aHHOTAIUH,
peleH3uH, TPE3EHTALMN) U YCTHBIE CO001IeH s, 0000111ast HHGOPMAITIIO U3
5—6 UCTOYHHMKOB, IPAMOTHO HCII0JIb30BATh MOHSITUHHBIN anmapaT pasjena,
COMPOBOXKJAaTh BBICTYIUIEHUE MpPE3CHTalMel, YYWUThIBas OCOOEHHOCTHU
ayJUTOPUN
5.3 [IpuBoauTH TIpUMEpHI BKJIAaJa POCCHUCKAX M 3apyOekKHBIX YYEHBIX B
pa3BUTHE 3HAaHUN B oOnacT OWMOXUMHUH, MOJIEKYJISIPHOM OHOJOrUH,
LUTOJIOTUM, MHUKPOOHOJIOTUH, TEHETHUKH, 5SMOpPUOJIOTHH, CEJEeKIUH,
OMOTEXHOJIOTHH
5.4 OueHuBaTh COLMANIBHO-ITHUECKWE U TMpaBOBble MpoOieMbl B oOnacTu
OuoTexHoNoruu  (KJIOHHMPOBAaHHE, HCKYCCTBEHHOE  OIJIOJIOTBOPEHHE,
Oouosnoruueckoe opyxkue U ap.). OueHuBaTh W MPUHUMATh PEHICHHUS,
OTIPEIeNIAIONINE CTPATETUI0 TOBEACHHS, C YYETOM TpakJaHCKHUX
Y HPABCTBEHHBIX [IEHHOCTEN
6 YMeHMe NPOAYKTHBHO 00IATHLCA U B3aMMO/IeliCTBOBATH B IMpolecce COBMECTHOM
AeATEIbHOCTH, YYHUTBHIBATH TO3MUMH JAPYrHX YYacTHHKOB /eATeJIbHOCTH,
3¢ dexTUBHO pa3pemiaTb KOHQIUKTHI
6.1 [InanupoBaTh COBMECTHYIO JEATEIBHOCTh Tpu paboTe B TpyIIe,
OTCIIeKMBATh €€ BBIMOJHEHHE U KOPPEKTUPOBATH IJIAaH CBOMX JAECUCTBUMN
U JICHCTBUH YICHOB TPYIIIbI, aJ€KBATHO OLIEHUBATh COOCTBEHHBIHN BKJIAJl U
BKJIAJ[ IPYTHX B JESITEIbHOCTD IPYMIIbI
11 knace
Mera- Kon
npeaMer- | MpoBe-
HbII psiemoro | IlpoBepsiemble mpeaMeTHbIE TPEOOBAHUS K pPe3y/ibTaTaM 00y4eHHs
pe3yJib- Tpedo-
TaT BaHHs
1 YMeHHe caMOCTOSITEILHO ONPeAesTh LeJH AesiTeIbHOCTH U COCTABJISATH IUIAHBI

AesiITeIbHOCTH; CaMOCTOAITEIbHO OCyHLIECTBJIAT, KOHTPOJIMPOBATb U
KOPPEKTHPOBATHL [IeATEJbHOCTb; HCIO0Jb30BAaTh BCe BO3MOMKHBIC pecypchbl AJs
NOCTHKCHHMS TMOCTABJCHHBIX IeJeH M peaJu3aluu IUIAHOB JesATeJbHOCTH;
BbIOMPATh yCHelIHbIe CTPATEIHH B PA3JHYHBIX CHTYALHUSIX

11 [TpumeHsTH O0IIeHayYHbIE, YACTHBIE METOIbl HAYYHOTO MMO3HAHUS B IENSIX
U3y4eHUsT OHMOJIOTMYECKUX SBIEHUN U TpoIeccoB; (HOPMyIUpOBAThH
npolieMy/3agauy HaOII0IeHUS, y4ebHOTO AKCIIEPUMEHTA;
(hopMyITHUpOBaTh TUTIOTE3HI M BHIBOJIBI

1.2 Hcnonb3oBaTh OHMOJIOTHYECKHE MOACIN MJIsA BBIABJICHUSA HaHpaBJ’ICHI/Iﬁ
OBOJIIOIINH, 0co0eHHOCTEH ajgarTanuu OpraHnu3MoB, mnmponecca
an[006pa3013aHH;1; OMOTUYECKMX M a0HOTUYCCKHUX BO3ACHCTBUM Ha

OpraHu3MbI; OITUCAHUS DKOJIOTUYCCKUX CUCTCM U 6I/IOC(I)CpBI




1.3

Cobnronate mpaBmiia 0e30MacHOro TpyAa Npu paboTe ¢ yueOHBIM U
1a00PaTOPHEIM 000PYAOBAHUEM, XUMUYECKON TTOCYI0N B COOTBETCTBHH C
WHCTPYKLHUSMU TI0 BBITIOJTHEHUIO TAOOPATOPHBIX M TPAKTUYECKUX PadOT Ha
YPOKE; IIpaBujia MOBCACHUA B IMPUPOAC, B TOM YHUCIIC IIPHU BLIIIOJIHCHHUN
IIPOCKTHBIX U MCCIICIOBATEIILCKUX padoT

Buaanenue

HABBIKAMH  NO3HABATEJbHOH,  Y4eOHO-HCCIIe0BATEIHLCKOH W

l'lpOQKTHOﬁ ACATECJIBbHOCTH, HABbIKAMU Pa3pelICcHUs npoﬁ.neM; CIIOCOOHOCTHL M
ITOTOBHOCTH K CaMOCTOATEJIBHOMY IMOUCKY METOA0B PCIICHUA NMPAKTHYCCKHX
3ajga4, IPUMECHCHU IO PA3JIMYHBIX METOA0B MNO3HAHUSA

2.1

PaznuuaTh ¥ ONMUCHIBATH 1O BHEIIHEMY BUIY (M300paKEHHIO), CXeMaM H
OTIMCAHUSIM: MPUCTIOCOOJICHUS OPraHU3MOB K Cpejie OOMTAHHUS; IMPOIIECCHI
BHI000pa3oBaHusi; apomMopdo3bl W UAMOATANTAIMM Yy PAcTEHUU U
KHUBOTHBIX, OKOCUCTEMBI U UX abuoTnueckue U OMOTUYECKUE KOMIIOHCHTHI,
B3aUMOCBSI3M OPraHW3MOB B DKOCHCTEME; CYKIICCCHH, AHTPOTIOT'CHHBIC
BO3JICUCTBUS B SKOCHCTEMaX; buochepy

2.2

CpaBuuBath 3BomtonoHHyro Teoputo JK.b. Jlamapka u Teoputo
npoucxoxaeHus BunoB Y. [lapeuna; Teoputo sBomounuu Y. JlapBuHa
Y CHHTETUYECKYIO TEOPHIO 3BOJIIOLUHU; POPMBI OOPHOBI 32 CYILIECTBOBAHUE;
(dbopmbl 0TOOpa; HaAMpaBICHUS SBOJIOIHH; CIIOCOOBI BHI000pAa30BaHUS;
MaKpo- U MHKPOABOJIIOLINIO; YeJIOBEKa M KUBOTHBIX; YEJIOBEUECKUE PACHI;
3KOJIOTUYECKHE (hakTopsI; cpenabl oOuTaHwUS; OnoTHYeCKHe
B3aUMO/JICHCTBUS;  €CTECTBEHHbIE JKOCHCTEMBbl (OMOTeolEeHO3bl) U
arpoIeHo3bl

2.3

HazpiBaTh W apryMeHTHPOBATh OCHOBHBIC ITOJIOKEHHSI CHHTETHYECKON
TEOPUH  DBOJIOIMH, TEOPUHM AHTPOIIOTEHe3a; YyYCHHs O MYTAX
W HampaBieHHUsIX sBoitonun, o ouochepe (B.M. Bepnanckoro); nmpaBumia
9KOJIOTUIECKOH MUPAMUIBI

2.4

XapaKTemeBaTb TUIIOTE3bI IMPOUCXOKIACHUA KHU3HH, OTallbl
BO3HHMKHOBCHHA JKXHN3HH Ha 3CMJ'IC, ABWOKYIOUE CHJIBI OMOJIOrHYECKOM
OBOJIIOIIMHU; OCHOBHBIC CTaAWU AHTPOIIOICHE3a, COCTOSAHHC OKPY)KaIOH_Ieﬁ
Cp€abl;, BIUAHUC (baKTOPOB pyuCKa Ha 340pOBbLE YCIIOBCKA, IMOCICACTBUA
JCATCIbHOCTH YCJIOBEKA B OKOCUCTEMAX

2.5

OOOCHOBBIBaTh €IMHCTBO JKMBOH UM HEXWBOW TPUPOJBI, POJCTBO
OPraHu3MOB; B3aUMOCBSI3b OPI'aHU3MOB U OKPYXKAIOIICH CPEIIbI; SBOITFOIHIO
BUJIOB, YEJIOBEKAa, OMOCQEphI; €JIMHCTBO YEIOBEUYCCKUX pPac; MPUYHHBI
YCTOMYMUBOCTH M CMEHBI 3KOCHUCTEM; HEOOXOJUMOCTh COXPaHCHHS
OuropasHo0Opasus, HOCJICICTBHSI AHTPOIIOTEHHOTO

BO3/ICIICTBUS Ha Orochepy

2.6

BrisaBnsaTs MPUYIUHHO-CIICACTBCHHBIC CBA3U MCKAY ABUWXYIIUMU CUJIAMHU
3BOJIFOIIMH, MyTAMU, HallpaBJICHUAMUA 9BOJIIOIIMH, apOMOP(bO3aMI/I
U nauoajgantaiusiMu 'y paCTeHI/Iﬁ U JKUBOTHBIX; ABWXKXYIIUMH CHUJIIAMH
AHTPOIIOTCHE3A, a0MOTUYECKUMU M OHOTHYCCKUMH KOMIIOHECHTaMH
pa3JINYHbIX JKOCHUCTEM U HpI/ICHOCO6HeHI/I5[MI/I K HHUM OpPraHuU3MOB,;
AHTPOIIOTCHHBIMHU BO3ACHUCTBUSAMU U CMEHOMN SKOCHCTEM

2.7

OOBACHATH PpOJib SMIIMPUYCCKHUX U TCOPCTHYCCKUX MCETOHOB HAYYHOTO
IIO3HAaHUs, OHOJIOTUYECKUX TeOpHﬁ, H,I[efl, MNpUHOUIIOB, THIIOTE3
B (I)OpMI/IpOBaHI/II/I Hay4YHOI'0 MHUPOBO33PCHUA; CBA3b OHOJIOTHYCCKHX
3HAHMM CO 3HAHUSIMHM M3 O00JacTH ApYrux CCTCCTBCHHBIX HAYK
1 HCHAYYHBIM 3HAHUCM

2.8

Pemats OMoorHyecKue 3ala4ui, COCTAaBJIATH CXCEMbI IMICPCHOCA BCILICCTB
1 OHCPI'UH B SKOCHUCTCMAX (HI/II_I_IGBBIC I_ICHI/I)




2.9 KnaccugunmpoBaTs nmpeacTaBuTeNeil pa3HbIX LAPCTB SKUBOM MPUPOIHI,
HCIIOJIb3Ys] CUCTEMATUYECKHUE TAKCOHBI

T'oToBHOCTH H CIIOCOOHOCTH K CaMOCTOATEIbHOM I/IH(l)OpMaIII/IOHHO-
NO3HABATEJIbLHOM ACATEJIBbHOCTH, BJIAACHUEC HABBIKAMHU MOJYYCHUS H606X0)II/IMOI7I
HH(l)OpMaIIHH U3 CJIOBapei/i Pa3HbIX THIIOB, YMEHHE OPHUCHTHPOBATLCHA
B Pa3/IMIHBbIX HCTOYHHUKAX I/IH(l)OpMalII/II/I, KPUTHYECCKH OICHUBAThb
H HHTCPIIPETUPOBATH nmbopMaumo, moJiydaeMy1o u3 pas/inIHbIX HCTOYHUKOB

3.1 [lonb3oBaTbcst ~ COBPEMEHHON ~ OHOJIOTUYECKOM  TEPMHHOJIOTHEH u
CUMBOJIUKOW 1711 OOBACHEHUs OUOJIOTMYECKUX SIBICHUM U IPOLIECCOB.
[Toka3biBaTh Ha KOHKPETHBIX IPUMEpaAX CBs3b OMOJIOTMYECKUX 3HAHUH CO
3HaHUSIMM H3 O0ONacTh (PU3MKH, XUMHH, MaTeMaTHKd, reorpaduu,
nH(OPMATHUKH, 0OLIECTBOZHAHMS

3.1 Hcnonp30BaTh TpH BBHIMOJHEHHH YYEOHBIX TPOEKTOB, UCCIECIOBAaHHUNA B
obnacTu OHMOJIOTMM M SKOJOTUU HAYYHO-MOMYJISIPHYIO JIUTEpaTypy IO
OMOJIOTHH, CIPaBOYHBIE MAaTEpPHajbl, JHIUKIONEANU, PECYpPChl CETH

WNureprer
YMeHue uCnob30BaTh CpeacTBa HHGOPMALMOHHBIX M KOMMYHHMKALMOHHBIX
TEXHOJIOTH i B pelieHuu KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M

OPraHU3alMOHHBIX 33/1a4 C CO0JII0JleHHueM TpPeOOBaHUNl IPrOHOMHUKH, TEXHHUKHU
0€e301acHOCTH, TMTHEHbI, pecypcocOepexkeHusi, MPABOBLIX U ITHYECKUX HOPM,
HOPM HH(pOPMALMOHHOH 0€30ACHOCTH

41 Ucnonb3oBath cpeactBa HHOOPMAIMOHHBIX W KOMMYHHKALIMOHHBIX
TEXHOJIOTUI B pELICHUH KOTHUTHUBHBIX, KOMMYHHUKaTUBHBIX
Y OPraHU3alMOHHBIX 3a1a4

Baanenne si3b1KOBBIMH cpeacTBaM — YMEHHE SICHO, JIOTHYHO U TOYHO H3JJaraTtb
CBOI0 TOYKY 3PCHHUSA, HCITOJIB30BATH AICKBATHLIC A3BIKOBLIC CPCACTBA

5.1 Brnagets mnpuémMamMu CMBICIIOBOTO UTE€HHS M PabOTBI C  TEKCTOM
€CTeCTBEHHOHAYYHOTO OHOJIOTHUYECKOTO COJEpKaHUsl, MPeoOpa3oBaHHS
UHPOpMALMM H3 OJHOH 3HAKOBOW CHUCTEMBI B JIPYryl, IOHHMATh
JICKCHYECKHE CPEJICTBA HAYYHOTO CTHIIS

5.2 Co3naBaTh cOOCTBEHHBIC MUChbMEHHBIC (OKIAAbI, pedeparbl, aHHOTAIIHH,
peleH3uH, TPE3CHTALIMK) K YCTHBIE COO0IIeHUsI, 0000111ast HHGOPMAITIIO 13
5-6 UCTOYHHMKOB; IPAMOTHO MCIIOJIb30BaTh OHATHHHBIH arapar pa3jena;
CONPOBOXIATh  BBICTYIUICHHE TPE3CHTALMCH, YYHUTHIBAS
0COOCHHOCTH ayJIUTOPUU

5.3 [IpuBoauTe mpuMepbl BKJIaJa POCCHMCKMX M 3apyOCKHBIX YUYEHBIX B
pa3BUTHE 3HAHUH B OOJIACTH TEOPHHM SBOJIOLUU, AHTPOIIOJOTHH,
NaJIC€OHTOJIOTUH, Ouoreorpaduu, CpaBHUTEIBHOW aHATOMHUU, SKOJOTHH,
OXpaHbl TPUPOIBI

54 OneHuBaTh COIMAIBHO-ITUYCCKHUE W IPaBOBBIE NPOOJIEMBI B 00IacTH
OKOJIOTHM M OXpaHbl TPHUPOJBL. YMETh CaMOCTOATEIbHO TNPUHUMATH
pelleHus, ONpeeNsoNue CTPATEr 0 MOBEICHUS, C YYETOM TPakIaHCKUX
Y HPABCTBEHHBIX [IEHHOCTEH

YMeHHe NPOAYKTHBHO 00IIATHCH M B3aMMO/ICIICTBOBATH B NpoLecce COBMECTHOM
AeATeIbHOCTH, YYUTBHIBATH IMO3MLIHUH [PYIHMX YYAaCTHHKOB [JeATEeIbHOCTH,
3¢ ¢eKTUBHO paspemiaTh KOH(PIUKTBI

6.1 HHaHI/IpOBaTL COBMCCTHYIO ACATCIIBHOCTL TIpU pa60Te B TpyIIe,
OTCJICKHUBATh €€ BEHIIIOJHECHHE U KOPPCKTUPOBATH IIJIaH CBOUX JercTBUI
U JCHUCTBUN YJICHOB T'pyIiIbl, aICKBATHO OLCHUBATH COOCTBEHHBII BKJIa/J
1 BKJIAJ JPYTUX B ACATCIBHOCTD I'PYIIIbI




2. Mepeuenn

pacnpeneﬂéﬂﬂmx mo KJaccam 3JEMCHTOB

coJiep:KaHus M0 OMOJIOTUH

NpoBepsieMbIX

[lepedenp pacrpenei€HHBIX MO KJaccaM JIEMEHTOB COJCpPKAHUS COCTABJICH HA OCHOBE
[TpumepHOit 0CHOBHO# 00pa30BaTeILHOM MPOTpaMMBbI CpeHEro o0Iero oopa3zoBanus (0100peHa
pemeHreM (eaepaabHOro y4eOHO- METOIMUYECKOro oOBbeIuHEeHHs MO o0meMy oO0pa30BaHUIO
(mpotoxon ot 28.06.2016 1. Ne 2/16-3)).

10 kmace
Kon Kon IIpoBepsiemMble 3/1eMeHTBHI CO/IePKAHUSA
pas- npoBe-
Aejia | psieMoro
3JIeMEHTa
1 | Buosorusi Kak HayKa
11 Hayxka kak BHUJ €ATENbHOCTH U KOMIIOHEHT KYJIbTYpbl. MecTo OHOJI0rHM B
CUCTeME HayK M B Xu3HU Jrojeil. Cuctema OMONIOrMUECKHUX HaykK: oOuiue
OWoyIoTUYeCKHe HayKd, YacTHhIE OWOJIOTHYECKHE HAyKH, MOTPaHHYHbIE
Hayku. [Iporiecchl HHTErpaluy HayqHOTO 3HaHHs. MecTo OHOJIOTHU B )KU3HU
COBPEMEHHOTO OO0ITECTBA
1.2 [MpuHIIMTIBI TTO3HAHHUS TPUPOJABL. [ HWIOTE3bI, 3aKOHBI W TEOPHH, HX POJIb
B (OpPMHPOBaHUHM COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MHpA.
YpoBHM opranuzanuu npupojsl. Cucrema. buocucrema u e€ cBoMcTBa
1.3 MeTtonpl TO3HAHUS TPUPOJBI. DMIHMPUYECKHE U TEOPETUYECKHE METO/bI
MO3HAHUS U MX UCNOJIb30BaHUE B OMOJIOTHH
2 | buonornyeckue cMCTeMbl H HX CTPYKTYPHasi OPraHU3aIus
2.1 [Ipu3Hakn OHWOJIOTHUYECKHX CHCTEM: EIMHCTBO XHMHYECKOTO COCTaBa,
JUCKPETHOCTh U IIEJIOCTHOCTb, CIOKHOCTh U YMOPSAIOUYEHHOCTh CTPYKTYHI,
KJIETOYHOE CTPOEHUE, OTKPBHITOCTh, CAMOOPIaHU3aIMs, CAMOBOCIIPOU3BECHHE,
pa3IpaXMMOCTb, TBIKEHHE, PUTMHYHOCTb, U3MEHUUBOCTb, POCT, Pa3BUTHE
2.2 N3ydyenue OuocucteM. DMIHUPUYECKHE U TEOPETUYECKHE METOAbI U HX
UCHOJIb30BaHue B Ouosoruu. Oco0eHHOCTH OMOJIOTMYECKUX HCCIEI0BAHUN
2.3 YpoBHU OpraHuzanuu OHMOJIOTUYECKUX CHUCTEM. SIBIIEHUS KU3HU Ha Pa3HbIX
YPOBHSIX OpraHuzaluu kuBoro. Hayku, wusywatonme OuOIOTHYECKUE
00BEKTHI Ha Pa3HBIX YPOBHSIX OpraHU3aIMH
3 XHMMHYEeCKHI cOCTaB OMOJOTHYEeCKHUX CHCTEM
3.1 XUMUYECKUH COCTaB KUBOTO. DJIEMEHTHI-OMOTeHbl U UX POJIb B 00pa30BaHUU
BEIIECTB, BXOSIIUX B cOcTaB >KMBOro. Heopranmyeckue BemiectBa. Bona.
OyHKIMM BOJABI B KieTKe. MuHepanbHble BemlecTBa. KaTHOHBI U aHUOHBI.
OYHKIIMKY MUHEPAJbHBIX BEIIECTB
3.2 Opranuyeckue BeuiectBa. buononumepsl. benku. CoctaB u cTpoeHue OenKoB.
CoiictBa u ¢pyHkuu 6enkoB. HykienHoBbie kKUCI0Th. COCTaB HYKJIEMHOBBIX
kucnoT. Ctpoenue u pynkuuu JJHK. Crpoenue u pynkuuu PHK u ATD
3.3 Vraesompl. Crpoenune u  ¢GyHKuuu yrieBojaoB. Jlumuael. Crpoenue
U QyHkuy aunuaoB. CpaBHEHUE JMNUAOB M YIJIEBOJOB KaK MCTOYHUKOB
SHepruu. ButamuHel
4 Kuerka kak OuoJiornyeckasi cucreMa

4.1

Hcropusa oTkpbiTHs M u3ydeHMs kieTkd. Knetounas teopus. Knerka kax
LIEJIOCTHAs )KHUBas cucrema. [I0BepXHOCTHBIE CTPYKTYpPBI — KJIIETOYHAsI CTEHKA,
rIMKOKauke; ux  ¢yHkiuu. Ilnasmatnueckas MemOpana. Crpoenue
KJICTOYHOHM CTEHKH U € QYHKIHH




4.2

Anpo um 1muTOomnasMa, uX B3auMOCBA3b. OpraHoupl  LIUTOIUIA3MBI.
MemOpannbsle  opraHoufpl.  [lomyaBTOHOMHBIE — OpPraHOMIBI  KIJIETKH.
HememOpanusie opranouabl. B3amMocBsi3p yacTeil KJIETKM Kak OCHOBa
nojziepkanus e€ 1esoctTHocTu. [Ipokapuornueckas kinerka u €€ 0CoOOEHHOCTH

4.3

Knerka — otkpeitas cuctema. ABTOTpo(dbI 1 rerepoTpodsl. OOMEH BEIIECTB U
IpeBpalieHie SHeprud B KIETKE KaK €JUHCTBO JBYX HPOTHBOIOJIOXKHBIX
OPOLECCOB —  IUIACTHMYECKOro  (aCCUMWIALMU) U DHEPreTUYECKOro
(muccumusiimm) oomeHa. Postb (hepMEHTOB 1 TOPMOHOB B 0OMEHE BEIIIECTB U
npeBpameHnu dHeprur. PakTopsl BHEIIHEH Cpejbl, BIUSIOME HAa 0OMEH
BEIIECTB (TeMIepaTypa, H3IydeHHsI, TOKCHHBI, XHMUYECKHE BEIIECTBA U JIp.)

4.4

buosHepreTuka u €€ 3aKoHBI. DHEPreTHUECKUE MOTPEOHOCTH KIETKU. DTarlbl
SHEepreTuueckoro ooMeHa. Posib rTopMOHOB U ()EPMEHTOB B SHEPreTHUECKOM
oOmewHe. Peakiun SHEPTETUYECKOTO oOMeHa. Brinenenue
Y aKKyMYJIMpOBaHue dHeprun. bposkenue u ero Buabl. CpaBHEHUE JIUTUIOB H
YTJI€BOJIOB KaK MCTOYHHKA SHEPTUHU

4.5

ABtoTpodHas accummwinusa. dotocunrte3. Pas3wpl GorocuHTe3a. Peakiun
dboTocuHTe3a M UX YPGEKTUBHOCTH. JHAUCHUE (POTOCUHTE3a IS KU3HH Ha
3emute. Biusinue ycnmoBuii cpensl Ha (POTOCHHTE3 U CIIOCOOBI MTOBHITIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHI

4.6

XeMmocuHTe3. Peaknum XeMOCHWHTE3a U XEMOCHHTE3UPYIOIHE OaKTepUH.
3HaueHue XeMOCHHTe3a s >ku3Hu Ha 3emie. Hurpudunupyromue u
azoTdukcupyromue 6akTepun

I'enernueckast uHGopManus B OMOJOrMYECKUX CHCTEMAX

5.1

'enHoM kak reHeTHueckass mporpamMma pa3BUTHS. ['€H Kak CTPYKTypHO-
(yHKIIMOHATBHAS €IUHUIA MOJIEKYJISIPHO-TEHETUYECKOTO YPOBHS JKU3HH.
Amtenu3M. 3aKOHOMEPHOCTH KOJWPOBAHUS TEHETHYECKON WH(GOpPMAIUH.
T'eHeTnyeckuii KO U €ro CBOICTBA

5.2

[lepenaua wu  peanuzauus reHeruyecko  uHbopmauuu. Ilpunuun
KOMIUIEMEHTApPHOCTH M PEaKIMM MAaTPUYHOTO cHHTe3a. Peammzanus
HACJICTBEHHOM  uHGpopManuu.  3aKOHOMEPHOCTH  TPAHCKPHUIIHMH U
TpaHCISIUU TeHeTuYeckor nHbopMaiuu. Y caoBust OnocHHTE3a Oeska

5.3

HacnencrBeHHOCTh U MI3BMEHYMBOCTh Ha MOJIEKYJISIPHO-TEHETUYECKOM YPOBHE
opraHu3aiuy OMOJOTUYECKUX CHCTeM. BocmpousBeneHHE TEeHETHYEeCKOU
unpopmanmu. Pemymmukanus  JIHK.  M3Menenuss  HacinenacTBEHHOTO
Marepuana — myrauuu. [lpuuunel myranuii. 3HaueHre MyTanuil

5.4

Bupycbl u uxX MonekynspHO-TeHeTHdeckass opranuzanus. I[lepemada
U peanusalys reHeTuyeckoid mHdopManuu y BUPYCOB. bolle3HH pacTeHuM,
YKUBOTHBIX U YEJIOBEKA, BbI3BaHHBIC BUpycamu. [[pUBUBKM U UMMYHUTET

5.5

3aKOHOMEPHOCTH Tepeaadynd HACIeJICTBEHHONW WH(OpPMAIMd Ha KICTOYHOM
YpOBHE OpraHHU3aIli OUOJIOTUYECKUX CUCTEM. XPOMOCOMHBIN HA0Op KIIETOK.
TI"'omonoruunsie n HETOMOJIOTHYHEIE XPOMOCOMBI. IannonmHbIN
U JTUTIJIOUTHBIA HA00p XpOMOCOM

5.6

Knerounsrit OUKI U €ro peryiranui. CTa,I[I/II/I MHUTO3a U 3aKOHOMCPHOCTHU
PaBHOMEPHOT'O pacCIIipCaACIICHUA TeHETUYECKOM I/IH(l)OpMaI_II/II/I. buonorugeckoe
3HAYCHHUEC MUTO3a

5.7

Meiio3. 3aKOHOMEPHOCTH pacHpeziesieHuss TeHeTHUeCKo HHpopMalnuu 1pu
peaykunoHHOM neneHnd. dassl Meio3a. ONoJ0TBOPEHHE U €TO POJIb




5.8

3aKOHOMEPHOCTH HACJICJICTBEHHOCTH M WM3MEHUYMBOCTH HA OPraHU3MEHHOM
YpOBHE OpraHU3alMu OMOJIOTUYECKUX CUCTeM. Pa3MHOKEHHE OpraHu3MOB U
nepeaaya TEeHETUIECKOM uH(pOpMaInH. 3aKOHOMEPHOCTH
HACJICACTBCHHOCTH U USMCHYUBOCTHU IIPU 0ecIoIoM PA3SMHOKCHHNHU. 3HaueHue
0eCcroJIOro pa3MHOKEHUS

5.9

[TonoBoe pa3mHoxeHune. KomOuHaTHBHAs HM3MEHUMBOCTH IpPU I0JOBOM
Pa3MHOXEHUU. 3aKOHOMEPHOCTH HACJIEI0OBaHUS NIPU3HAKOB, YCTAHOBJICHHBIE
I'. Mennenem. XpomMOCOMHasi TeOpHsl HacieAcTBeHHOCTH. Hacnenosanue,
cuemaeHHoe ¢ nosioMm. HacienoBanue mnpusHakoB y denoBeka. ['eHorun
u penotun. HacnenctBenHas W MoAM(UKAaNMOHHAs  W3MEHYHBOCTD
oprann3moB. Hopma peaknun

5.10

Peanuzanusi reHetmueckod HMHPOpPMAIMM pPU  PA3BUTUM  OpraHU3Ma.
OMOpHOHaNbHOE pa3BUTHE KUBOTHBIX. CTaauyu 3MOPHUOHAIBHOTO Pa3BUTHSL.
[Ipuunnbl Hapymienus pasButus. [locTomOproHanbHBIN nepuon. Passutue
npsiMoe W HempsMoe. POCT JKMBOTHBIX, 4YEJIOBEKa U €ro IPUYUHBI.
PasMHOkeHUE U pa3BUTHE pacTeHUM. bruosiorndyeckoe cTapeHne U CMepTh

5.11

Cenexkuus. I[lpuMeHeHHe 3HaHMK O 3aKOHOMEPHOCTSAX HACIEACTBEHHOCTH
U U3MEHYMBOCTH B CEJIEKIMU PACTEHH, >KMBOTHBIX, TpUOOB U OakTepuil.
CoBpeMeHHbIE METOBI CEJICKIINU. NckyccTBEeHHBIN MYTareHes.
buorexHosorus. TpaguumonHast OMOTEXHOJIOT N, COBpEMEHHAas
o6uorexnozorus. ['ennas umwxenepus. ' MO. Knetounast unxxenepus

11 knace

Kon
pa3-
eJsia

Kon
npoBe-
psieMoro
3JIeMeHTAa

IIpoBepsiemble 3J1eMEHTHI COIEPKAHUSA

BI/III H nmonyJjsanus Kak )KUBbIC CUCTECMbI. IBoaonus BHUI0B

11

Hcropust pa3ButHsi MpeacTaBiICHUNH O BUAC U OHMOJOTHYESCKON 3BOJIIOIHH.
Wnes pa3zButus B Tpyaax ¢unocodoB aHTHIHOCTH. MeTapu3nueckuii epuo.I
B ucrtopun Ouosioruu. Cucrematuka K. Jlunnes. IlepBbie 3BONIOIIMOHHBIC
koHuermuu (OK.JI. broddon, XK.b. Jlamapk). DBomonnonHas

teopuss Y. Jlapuna. CuHrernueckas Tteopus dpomronuu (CTD).
Mukpo3BOIOIUA

1.2

Bun kak OCHOBHas cHCTeMaTWyecKas KaTeropus JKuBoro. Kpurepuu
(mpusnaku) Bupa. CtpykTypa Buga B mnpupoze. [lomymsauus kak dopma
CylIecTBOBaHMS BHAa B mpupone. [lomymsius Kak eIuHUIA DBOJIOLUU.
I'enodona nomynsuu. DneMeHTapHbIN YBOTIOLUOHHBINA MaTeprall — MyTalluu
u KomOuHaiuu. M3MmeHeHue TeHO(MOHIA TOMYyISIUU KaK JIIEMEHTapHOE
SBOJIIOIMOHHOE SIBJICHUE

1.3

JIBrokyiue cuiibl ((pakTopbl) 3BOJIOIMK BHJIOB B MpHUpojie. MyTallMOHHbBIN
npolecc 1 KOMOMHATUBHAS H3MEHUYUBOCTb. [lomyIsIiioHHBIE BOJIHBI U Jpeiid
reHoB. M3omsmus u Murpanus

1.4

EctectBennslit oT00p — Hampasistronuili ¢akrop sBostouuu. boprba 3a
cymectBoBanue U e€ popmbl. TBopueckast poiib €CTECTBEHHOI'O 0TOOpa
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[Tpucnoco6IeHHOCTh OPraHM3MOB K YCIOBUSIM OOMTaHUS KakK pe3yabTatr
sBosiroruu. Ilpumepsr mpucnocoGnenuiit y opranuzmoB. BumoobpazoBanue
KaK pe3yJIbTaT 3BOJIIOLUH




1.6

MakposBomtouus. Dopmel  makpossostouun (A.H. CeseproB). Metoabl
V3YYCHHUS  OBOJIOIUU: MAJICOHTOJIOTUIECKHE, ouoreorpaduueckue,
SMOPHOJIOTUYECKHE,  CPAaBHUTEIBHO-MOP(OIOTUYECKHE,  MOJEKYISIPHO-
OMOXMMHUYECKHE, TEHETHYECKHe, MaTeMaTh4yecKue. ODBOJIONHMS  Kak
00OBEKTUBHBII Npoliecc U €€ 3aKOHOMEPHOCTHU

1.7

OcCHOBHBIE  HANpaBIICHUS  DBOJIIOIMH: OMOJIOTUYECKHI  TIporpecc
U Ononorumdeckuii perpecc. Ilyrn moctmxennss OHOJOTHYECKOTO Mporpecca:
apomopdo3,  wuauoamanTamms, obOmas  gereHepanms.  CoxpaHeHue
O6ropazHooOpasus Ha 3emie

IKoCHUCTEM

Hasl opraHim3anus ;KU3HU

2.1

DKOJIOTHSI — KOMIUJIEKCHAs Hayka. METOJbl PKOJIOTHYECKUX HMCCIIETOBAHUMN:
MOJIEBbIE HAONIOACHUS, SKCIEPUMEHTHI U MOJIeIupoBaHue. MeToasl cOopa
o0pasnoB. Pasmep BeIOOpKH, penpe3eHTaTHBHAs BBIOOpKA. DKOJOTHUYECKUN
MOHUTOPHUHI OKpyXaromed cpensl. Cpeapl >KU3HU: BOJHAs, Ha3e€MHO-
BO3JYIIHAA, [IOYBEHHA, BHYTpHOpPTaHU3MEHHAs. [IpucnocoOnenus
OpFaHI/I3MOB K )KU3HH B paer,Ix cpenax O6I/ITaHI/I$I

2.2

Dxoyiorudeckre GakTophl 1 3aKOHOMEPHOCTH UX IEUCTBUS. B3anmoelicTBue
skonornueckux ¢aktopoB (FO. JIubux). Knaccuduramums sKoI0TrHUIECKHX
(hakTOpoB: abnoTHYECKNE, ONOTHYECKHE, aHTPOTIOTEHHBIC

2.3

Ceer kak oskonorumyeckuit ¢akrop. doromepuommsm. Temmeparypa Kak
sKosioruueckuil ¢akrop u e€ neiictBue Ha opraHu3Mmbl. I[lpaBuna AseHa u
beprmana. BnaxkHocTh Kak 3KoyiorMueckuil ¢aktop U e€ neiicTBUe Ha
opranusMel. [IpucnocobneHne OpraHu3MOB K JEHCTBHIO aOMOTHUYECKHUX
(akTopoB. buosornueckue puTMsl

2.4

[Monynsimuonnas  skojorusi. CTpyKTypHass OpraHu3anus —MOMYJISINH:
MIPOCTPAHCTBEHHAs, BpPEMEHHAas, BO3pacTHas, I0JOBas, IMOBEJACHYECKAs.
OcHOBHBIE TOKa3aTeNH MOMYJSIIMHU: POXKAAEMOCTb, CMEPTHOCTh, MPUPOCT,
YHCIIEHHOCTb, INIOTHOCTh U OnomMacca. /[lunamuka nomyisiiuu U e€ perysius.
3HaueHue 3HAHMW O JAMHAMUKE NOMYJISUUNA MPOMBICIOBBIX >KMBOTHBIX,
BpeAUTENe  CEeNbCKOrO W JIECHOTO  XO3siicTBa,  BO3OymuTened U
NEPEHOCUYMKOB HH(GEKIHOHHBIX M Tapa3UTapHBIX 3a00ieBaHMi IS

JIeSITeNIbHOCTH YeJIOBEeKa

2.5

buonenos. IlpoctpancrtBeHHas, BpeMeHHass U BUJOBas CTPYKTYphl. THIIbI
B3aMMO/JICHCTBUS TOMYJSALUUNA pa3HbIX BHUJIOB B OHOIEHO3€: KOHKYpPEHIIHS,
XHUIIHAYECTBO, napasuTu3M, COTPYJTHHYECTBO, HaXJIEOHUYECTBO,
KBapTUPAHCTBO.  OJKoJlorWyeckas  Huma. [IpUHOMO  KOHKYpPEHTHOTO
UCKJIFOUEHUS

2.6

DKOJIOTHYECKHE CUCTEMbI (SKOCHCTEMBI). ODKOCHCTEMa U OHOreOlLIeHO3.
OyHKIMOHANbHbIE  TPYNIbl  OPraHU3Mbl  SKOCUCTEMbI:  MPOIYLIEHTHI,
KOHCYMEHTBI, peyleHTbl. ArposkocucteMbl. KpyroBopoT BelecTs U MOTOK
SHEPrUU B DKOCUCTEME KaK OCHOBA €€ CylllecTBOBaHUs. Llenu u cetn nuTanusl.
OcHOBHBIE TOKa3aTeNU »HKOCHUCTEMbI: Ouomacca, mpoaykuus. IIpaBuio
9KOJIOTMYECKON NMUPAMUJIBL. Y CTOMYUBOCTH, Pa3BUTHUE U CMEHA DKOCHCTEM.
CocraB u crpykTypa. buopasnooOpaszue kak ¢akTop YCTOWYMBOCTH
skocucTeMbl. COXpaHeHHEe SKOCUCTEMHOT0 pa3HooOpas3us Ha 3emiie

buocdepa — riaodanbHasi IKOCHCTEMA, €€ IBOJTIOLMS

3.1

buocdepa — xuBas oOosouka 3emiau. ['paHHIBI, COCTaB W CTPYKTypa
ouocepsl. Yuenue B.W. Bepnaackoro o 6uochepe. KruBoe BemiecTBo u ero

¢bynkuuu B 6uocdepe




3.2

I'unoTe3sl BOZHUKHOBEHUS )KM3HU HA 3eMJie, OCHOBAaHHBIE Ha HJIesX OMOreHe3a
u abuoreneza. OCHOBHBIE NOJIOkKeHU abuoreHesza. [umoresa A.M. Onapuna.
MoenupoBanie  3TamoB ~ XUMHYECKOW  SBOJIIOLMH B Ja0OpaTOPHBIX
ycnoBusx. [IpoOMOHTHI M UX MOJIeNIN — KOallepBaTHbIC Karid. buorenes, ero
OCHOBHbIE TMOJI0XeHUs, chopmynupoBanHble B.M. Bepnaackum

3.3

Uctopust 3emnn u MeTo 161 €€ n3ydeHus. ickornaempie OpraHn4eckrue OCTaTKH.
I'eoxpononorusa. Ilpoucxoxnenue Ouocheprl. Hauamo Ouosormueckoit
somonuu.  llosBiieHne  IpeBHEMIIMX  MUKPOOHBIX

coo0OmiectB. JIHK kak neronuce xu3Hu

3.4

Ooonus ouocdepbl. OCHOBHBIE ATalbl 3BOJIOLNUU PACTUTEILHOTO MHpA.
OcCHOBHBIE ~ JTambl  ABOJIOUUM  KMBOTHOTO  Mupa.  ApomMop¢o3bl
Y UJIMOAJIANITAIINH y PACTCHUN U JKUBOTHBIX

3.5

CoBpemeHHasi cUCTeEMa OpPraHMYECKOTO MHpa KaK OTpPa)X€HUE HBOJIIOLHUU.
Cucrematudeckue  Tpynmbl  opranm3mMoB.  OOmas — XapakTepUCTHKA
npeacraButeneit mapcrs: Hpoostaku, Pacrenus, XKuotnsie, ['puoOsl

3.6

AHTponorexes. ' Mnore3pl 1 TEOPUM MPOUCXOKACHUS YeJIOBEKa. J[BrKyIne
cuibl  ((pakTOphI) SBOJIONMHM YeEJOBEKAa. bHOJOTHYECKHe | COlMaIbHBIC
(haKTOpBI SBOJTIONUHT

3.7

OCHOBHBIE CTAQAMHM HBONIOLUMM 4YeJOBEKAa: IPOTOAHTPOIN, AapXaHTpOI,
nmaneoanTpon,  HeoaHTpon.  CTaHOBIEHME  dYelOBeKa Kak  0coOoro
Onostorndyeckoro Bujaa. YemoBedeckrne packl, UX MPOUCXOKICHUE H EAUHCTBO

3.8

AHTpOTIOTeHHBIE BO3/IeHCTBHsI Ha Ouocdepy. [mobanbHBIE SKOJOTHYECKUE
POOIIEMBI. [Tpuponooxpanuas JEATEIbHOCTD. ParmonansHoe
npupogonoib3oBanre. Konuenuusi ycroiunBoro pasputus. «lloBectka maHs
Ha XXI| Bex». CocymiecTBOBaHHE 4YesoBeUYeCTBAa W Mpupoabl. Kossomrorus
oburecTBa 1 mpupoabl. ['nobanuctuka. Monenu ynpasisieMoro Mupa




Paznen 2. Yriay0.1éHHblii ypoBeHb

1. Ilepeuyens pacnpene éHHBIX 0 KJIaCCAM MPOBEPSEMbIX TPEOOBAHMI K
pe3yJibTaTaM 0CBOEHHS OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMblI
cpeaHero oomero o0pa3oBaHus MO OMOJIOTHHU

TpeboBanuss ®I'OC k pe3ynapraTaM OCBOCHHS OCHOBHOM 00pa30BaTENbHOW MPOTPAMMBI
cpenHero o01ero 06pa3oBaHMs ONEPAIMOHATN3UPOBAHBI U PACTIPEAEIICHBI 10 KIACCaM.

10 kmace
Mera- Kon IIpoBepsiemble npeaMeTHbIE TPEOOBAHNS K pe3ybTaTaM 00yUeHust
npeaMer- | TNpoBe-
HbII psaemMoro
pe3yJib- Tpeoo-
TaT BaHus
1 YMenne caMoOCTOATETHLHO onpeaeadaTb HeJu ACATCIbHOCTH M COCTABJIATH IVIAHBI

JAesITeJIbHOCTH;

CaAaMOCTOATEC/IBHO OCymIe€CTBJIATD, KOHTPOJUPOBATH

U KOPPEKTHPOBATH JIeATEIbHOCTb; HCIO0Jb30BATh BCe BO3MOKHBIE PeCypChl 1JIst
AOCTHKEHHMSI TOCTABJIECHHBIX ILeJeil W peaJu3alud IUIAHOB [1eATEeJbHOCTH;
BbIOMPATH yCIeIIHbIe CTPATErHH B PA3JIMYHBIX CUTYaIUsSIX
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HpI/IMeHSITI) O6H_[eHaYLIHBIe N YaCTHBIC MCTOAblI HAYYHOI'O IIO3HAHUSA
B IENIIX W3YyYCHHS OWOJIOTMYECKUX SIBICHHH W TPOIIECCOB; BIIA/ICTh
METOJIaMH  CaMOCTOSITEJIBHOTO ~ HAOIIOJICHUS, OINWCAHUS, ITOCTAaHOBKU
OMOJIOTUYECKOTO SKCIEPUMEHTa M aHallM3a MX PE3yJIbTaTOB; METOJaMH
HCCIIEIOBaHUS OMOJIOTMYECKUX CHUCTEM Ha OHMOJIOTUYECKUX MOJENSX JUIS
00BsCHEHUS MeTabonu3mMa U OHTOreHe3a, 3aKOHOMEPHOCTEH
HACJICJICTBEHHOCTH W H3MEHYHBOCTH

1.2

XapakTepu3oBaTh ~ YaCTHOHAYYHBIE  METOJBI:  METOJBI  I[UTOJIOTHH
(MHKpOCKOIHS, XpoMaTorpadus, 3eKTpoPope3, METO MEUSHBIX aTOMOB,
muddepennnanbHoe EHTPpU(DYTHPOBAHKUE, KYyJIbTypa KIETOK U Jp.),
METO/Ibl TEHETUKHU (THOPHI0IOTUIECKUH, IIMTOJIOTHYESCKHIA, MOJICKYIISPHO-
TCHETUYECKUH), TCHETHKH 4YeJIOBeKa (TEeHEaOTHUYECKHA, OJM3HEIOBBIMH,
IUTOTCHETUYCCKUH, OMOXMMHUYECKHUH, MOMYJIAIUOHHO-CTATUCTUICCKUH),
METO/Ibl OMOTEXHOJIOTUH, KIETOYHONH HWH)XECHEPUH, TCHHOW WHXXCHEPHH;
OMOJIOTUYECKHE MPOIECCH B KJIETKax (OOMEH BEIIeCTB W TpEBpalllcHHEe
SHEPIruM, PpEryjsius MeTa0oNnu3Ma, KICTOYHBIA IMKI), IPOIECCHI
KHU3HEJCATSIIbHOCTH ~ OpPraHu3MOB  (NIUTaHWE, JBWKCHHE, JIbIXAHUE,
TPAaHCHOPT BEIIECTB, BBIICICHUE, 3aIIUTa, Pa3paXKUMOCTh U PEryJIsIus;
SMOPHOHAIILHOE U TIOCTAIMOPUOHAIBHOE pa3BUTHE, MOJOBOE U OECIoyoe
pPa3MHOKEHHUE)

1.3

Hcnonb3oBaTh OHOJIOTHYECKHE MOACIN JId BBIABIICHHUA 0COOEHHOCTEH
CTPOCHUA 6I/IOHOJ'II/IMepOB, XpOMOCOM, BHPYCOB, KIICTOK, OPIraHU3MOB,
CBOMCTB I'€HETHYECKOTO KoJa, peaKquI MaTpUIHOI'0 CUHTE34a; IMPOUECCOB
(I)OTOCI/IHTCSa, XEMOCHHTE3a, AbIXaHUsd, MHUTO34, Me17103a, OIIJIOAOTBOPCHUA,
OHTOT'CHC3a, CKPCIIMBAHUSA
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Cobnronate mpaBmiia 0€30MacHOro TpyAa Npu paboTre ¢ y4eOHBIM U
1a00pPaTOPHBIM 000PYOBAHUEM, XUMUYECKON TIOCYI0ON B COOTBETCTBHH C
WHCTPYKLHUSMU TI0 BBITIOJTHEHUIO TAOOPATOPHBIX M MPAKTUYECKUX PadOT Ha
YPOKE; IIpaBujia MOBCACHUA B IIPUPOAC, B TOM YUCIIC IIPHU BBIIIOJHCHHUU
MIPOCKTHBIX U MCCIIEI0BATEIBCKUX padoT

Biaanenue

HaBbIKAMH NMO03HABATEJIbLHOM, Y4eOHO-HCCIe]0BaTeIbCKOM

HﬂpoeKTHOﬁ AECATECJIbHOCTH, HaBbIKAMH pPa3peCllIcHUsA npoﬁ.neM; CIIOCOOHOCTH
H IF'OTOBHOCTH K CaMOCTOATECJIBHOMY IOUCKY METOA0B PCIHICHUS NMPAKTHYCCKHX
3aga4, IPUMCHCHUIO PA3JIMYHBIX METOA0B MMO3HAHUSA

2.1

BEISBIATE TPUYMHHO-CIICICTBEHHBIE CBSI3H MEXJIy COCTaBOM, CTPOCHHEM
OMOTIONMMEPOB M WX (DYHKIHMSIMH, CTPOCHHEM KIETOK DPa3HBIX TKaHEH,
OpPraHoOMJIOB W WX (YHKIUSAMH, MEXKIY CTPOCHHEM OPTraHOB, CHCTEM
OpPraHoB U UX QYHKUIMSIMH, MEXIY 3TallaMu: a3pOOHOTO 3HEPreTUYECKOTO
oOMeHa, OuocuHTe3a Oenka, (OTOCUHTE3a, KUZHEHHOIO IIUKJIA BUPYCOB;
(dazamu MuUTO3a, Mei03a, raMeToreHe3a, OBOI€He3a, SMOPUOHAILHOIO
Pa3BUTHSI; TEHOTUIOM M ()EHOTUIIOM, (HEHOTUIIOM U (PAKTOpaMU Cpejibl
oOuTaHus

2.2

OOBACHATD POJIb AMIUPHUUECKUX M TEOPETUYECKUX METOJO0B HAYYHOTO
MO3HaHUS, OWOJIOTMYECKUX TeOopud, uAed, MPUHLUIOB, THUIOTE3
B (pOpMUpPOBAaHMHM HAYyYHOI'O MHUPOBO33PEHHUS; CBSA3b OMOJIOTMYECKHUX
3HAHMM €O 3HAHUSAMU M3 OOJAcCTH JPYTMX €CTECTBEHHBIX HayK u
HEHAy4YHBIM 3HAHUEM; JOCTHKEHHS] OMOTEXHOJIOTUH, KIIETOYHOW U TeHHON
VHXEHEPHUH

2.3

O60cHOBBIBaTh 3aKOHOMEPHOCTH HACIIEJICTBEHHOCTH M M3MEHYHUBOCTH Ha
MOJIEKYJIIPHO-TEHETUYECKOM ~ YPOBHE OpraHH3allid, 3aKOHOMEPHOCTH
nepeauyd  HacjeACTBEHHOM MH(OpManmuu Ha KJIETOYHOM  YpPOBHE
OpraHu3aIy, 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U W3MEHUYMBOCTH Ha
OpraHU3MEHHOM YPOBHE OpPraHU3aluy OMOJIOTMYECKUX CUCTEM

2.4

CpaBHHMBaTh €CTECTBEHHOHAYYHOE U COLIMOTYMAHUTAPHOE IO3HAHUE;
SMIUPHUYECKUE U TEOPETHUUECKUE METOJbl TMO3HAHUS; OHOJOTHMYECKHEe
00BEKThI; META0OJUYECKHE TMPOLIECChl; TUIBI JIEJCHUS KIETOK (MHTO3
U Mei03, MUTO3 U aMHTO3); BUJbI Pa3MHOKEHUS OpraHu3MoB (Oecrmosoe
U TI0JIOBOE); BUJIBI OIUIOJOTBOpPEHUS (BHEIIHEE W BHYTPEHHEE); THIIbI
pa3BUTHUSI OPraHU3MOB (IIPSIMOE M C MPEBpAICHUEM); LUKIbI Pa3BUTH
BBICIIIMX PACTEHUH; TUIbI B3aMMOJCWUCTBHSI T€HOB; THUIIbI HaCJEIOBAHUS
NPU3HAKOB (HE3aBUCUMOE M CLEIUICHHOE, ayTOCOMHOE M CLEIUIEHHOE
C MOJIOM, MOHOTE@HHO€ U TIOJIUT€HHOE), TUIIbI B3aUMOJCHCTBUS AJIJIbHBIX
TeHOB (JIOMUHHpPOBAHUE, HEMOJIHOE TOMUHUPOBAHHUE, KOJOMHUHUPOBAHUE ),
TUMBI  B3aUMOJICHCTBUSA  HEAICNBHBIX TE€HOB (KOMILIEMEHTAPHOCTb,
NOJIUMEpHsi,  JIMHUCTa3), BUAbBl  M3MEHYMBOCTU  (HACIEICTBEHHYIO
Y HEHACJIEJICTBEHHYIO); BHJbl MYyTallUi; BUIbl HCKYCCTBEHHOIO OTOOpa,
BUJIbI THOPHUIN3AIINY B CETICKITUH

2.5

Pazanyate ¥ OmMCHIBaTH IO BHCIIHEMY BUOY (I/I306pa)KeHI/IIO), cXeMaM
N OIIMCAHUAM: p83H006p8.3HBIe 6I/IOCI/ICTCMBI, YPOBHU  OpraHu3anuu
6I/IOCI/ICTCM, BBICOKOMOJICKYJISIPHBIC 6I/IOHOHI/IMepH, XpOMOCOMBI, BUPYCBI,
TUIIBI KJIICTOK U UX OPraHOUIbI, (1)83]:1 MHUTO3a, Meﬁ03a, CIICPMATOI'CHE3a,
OBOI'CHC34a, CTaauu 3M6pI/IOFeHC3a XOPAOBLBIX; TKAaHU paCTeHHﬁ, TKaHU
JKUBOTHBIX, CUCTCMbI OPraHOB U OpraHbl KUBOTHBIX, paCTCHHﬁ; cTaguun
JKHN3HCHHOI'O ITHUKJIa paCTeHI/Iﬁ Pa3HLIX OTACIIOB




2.6 HaspiBaTh M apryMeHTHpOBaThb IIOJOKEHUS KIETOYHOM TEOpHuH,
XpOMOCOMHOM  TE€OPUM  HACIEACTBEHHOCTH, IIpaBHJIAa U  3aKOHBI
I'. MeHpens; 3aKkOH CUEIUIEHHOro HacienoBanuss T. Moprana, 3akoH
TOMOJIOTHYECKUX PSAAO0B HacieICTBEeHHONW n3MeHunBocTy H.M. BaBuiosa;
3aKOHOMEPHOCTH KOAU(DUKAITMOHHONW U3MEHUMBOCTH

2.7 Pemiate Omojormyeckue 3amadM; COCTABJIATh I'CHOTUIIMYECKHUE CXEMBI
CKPCIUBAHMS I Pa3HBIX THIIOB HACJECJIOBAHUS MMPU3HAKOB Y PACTCHUU
Y )KHBOTHBIX, POJIOCIIOBHBIX Y Y€JIOBEKA

2.8 KnaccnpunumpoBaTh 00BEKTHI )KMBOI MPUPOIBI IO pa3HBIM OCHOBAHUSM

T'oToBHOCTH Hu CIOCOOHOCThH K CaMoCTOATEbHOM I/IHq)OpMaIII/IOHHO-
NOo3HABATEJIbLHOM AEATEJIBbHOCTH, BJA/ICHUEC HABbIKAMHU IOJYYCHUHA H606XO)]I/IMOI71
an)opMauuu u3 CJ'lOBapeﬁ Pa3HbIX THUIIOB, YMCHHEC OPHUCHTHPOBATHCHA
B pa3jIMYIHbIX HCTOYHUKAX l/lH(l)OpMaIIHPI, KPUTHYECCKHA OICHUBATDH
H UHTEPIIPETUPOBATH l/lH(l)OpMaIII/IlO, MOoJIy4aemMy1o u3 pa3jin4YHbIX UCTOYHUKOB

3.1 [Tonb3oBarsCs COBPEMEHHOMU Ouonornyeckon TEPMHUHOJIOTHUEN
Y CUMBOJIUKOH /17151 OOBSICHEHHSI OMOJIOTUYECKHX SIBJICHUH U MPOLIECCOB

3.2 [Toka3bIBaTh Ha KOHKPETHBIX MPUMEPAX CBSI3h OMOJIOTUYECKUX 3HAHUU CO
3HaHUSIMU B o00nactu (QU3MKU, XUMHUHU, MaTreMaTHKd, reorpadum,
WHPOPMATHUKH, OOIIECTBO3HAHUSA, POJIb OHOJIOTHYECKUX 3HAHUW IS
MEIUIIUHBI, BETEPUHAPUH, CEITHCKOTO X0351UCTBA, OMOTEXHOJIOTHUH, OXPAHBI
OKpYKarolen cpeibl

33 Ucnoap30Bath Ipu  BBINTIOJIHCHHUHU yqe6H},1x U HUCCICO0BATCIBCKUX
3a/IaHHM, MPOEKTOB M HCCIEAOBAaHUM HAYYHYIO, HAYYHO-TIONYJSPHYIO
JAUTEepaTypy IO OHOJIOTUH, CIpPaBOYHBbIE MaTepuaibl, SHIMKIONEINH,
pecypcsnl cetu UaTEpHET

YMeHHe MCHOIb30BAaTh cpelcTBa MHGOPMALMOHHBIX M KOMMYHHKAIMOHHBIX
TeXHOJIOT il B peleHun KOTHUTHBHBIX, KOMMYHHMKATHBHBIX
U OPraHM3AIUOHHBIX 32/1a4 ¢ CO0JII0leHneM TPeOOBAHMH IPrOHOMUKH, TEXHUKH
0e30MacHOCTH, TUTHEeHbl, pecypcocOepeskeHHs], MPABOBBIX M ITHYECKHX HOPM,
HOPM MH(OPMAITMOHHOT 0€30ITACHOCTH

4.1 Ucnonb3oBath cpenctBa  HHMOPMAIMOHHBIX ©  KOMMYHHKAIIMOHHBIX
TEXHOJIOTU I B peleHnn KOTHUTUBHBIX, KOMMYHUKaTUBHBIX
Y OpraHU3alMOHHBIX 337134

BJI?II[EHI/IC SI3BIKOBBIMHA CPEACTBAMHU — YMCHHUE SICHO, JIOTUIHO U TOYHO M3Jaratrb
CBOI0 TOYKRY 3PCHHUSA, HCII0Jb30BATh AICKBATHLIC A3BIKOBLIC CPEACTBA

51 Bnagers HpI/IéMaMI/I CMBICIIOBOIO 4YTCHHA H pa6OTBI C TCKCTOM
C€CTCCTBCHHOHAYYHOTI'O OHOJIOrUYECKOI0 COACPIKAHMA, Hp606pa30BaHI/I$I
I/IH(bOpMaI_II/II/I us3 O,Z[HOI>'I 3HAaKOBOM CHCTEMBI B APYyryro, HOHHUMATb
JICKCUYCCKHEC CPCACTBA HAYIYHOTO CTHJIA

5.2 Co3naBaTh COOCTBEHHBIC MUCHbMEHHBIC (OKIaABI, pedeparsl, aHHOTAIIUH,
pELIeH3UH, MPEe3EHTALNN) U YCTHBIe coo0IeHus, 00o0mas nuHdopMaIuo
U3 5—6 HUCTOYHUKOB; TPaMOTHO HCIOJbH30BaTh MOHITUMHBIN ammapaT
pa3zena; COMPOBOXJATh  BBICTYIUIGHHE  Mpe3eHTaluell, y4uThIBas
0COOEHHOCTH ayIUTOPUHU

5.3 [IpuBoaMTH, TpUMEpPHI BKJIaga POCCHUUCKMX U 3apyOSKHBIX YYEHBIX
B Pa3BUTHE 3HAHUK B OOJIACTH IUTOJIOTHH, OMOXHMHUH, MOJICKYJISPHON
OuoNIOTMH, SMOPHOJIOTUH, MHUKPOOWOJIOTMH, TEHETUKH,  CEJICKIIHH,
OHMOTEXHOIOTUH




54 OneHuBaTh CONMATBHO-ITHYECKHE W TPABOBBIE MPOOJIIEMBI B 00JIaCTH
OMOTEXHOJOTMH  (KJIOHMPOBAaHHE, HCKYCCTBEHHOE  OIUIOJIOTBOPEHUE,
Ononoruveckoe opyxue u ap.). [I[puHUMATh pElIeHHs, ONMPEACSIONIue
CTpaTerwi0 TOBEACHUSA, C YYETOM TPAXKJAHCKAX M HPABCTBEHHBIX

LEHHOCTEN

6 YMeHHe NPOAYKTHBHO 001IATHCH ¥ B3aHMO/EHCTBOBATH B IpoLecce COBMECTHOM
JAeATeJIbHOCTH, YYUTBHIBATHh TMO3MIHUM JPYIHUX YYACTHHKOB [1eSITeJIbHOCTH,
3¢ ¢eKTUBHO pa3pemiaTb KOH(IUKTBI

6.1 [InaHupoBaTh COBMECTHYIO JESTEIbHOCTH IIpu paboTe B TpymIe,
OTCIIeKMBaTh €€ BBIMOJIHEHWE U KOPPEKTHPOBATh IUIAH CBOUX JEHCTBUI
Y JICUCTBUI 4YIEHOB IPYIIbl, aJIeKBaTHO OLEHUBATh COOCTBEHHBIH BKJIAJ
U BKJIaJ IPYTUX B JI€ATEIBHOCTD IPYIIIbI
11 knacc
Mera- Kon IIpoBepsiemble npeiMeTHbIE TPEOOBAHUSA K pe3yJbTaTaM 00y4YeHHs
npeaMer- | NpoBe-
HbII psaemMoro
pe3yJib- Tpedo-
TaT BaHNs

1 YMeHHe caMOCTOSITEIbHO ONpeiesIfATh Heu AeITeJIbHOCTH M COCTABJATDH MJIAHBI
AesATeJbHOCTH; CaMoOCTOATEJbHO OCYLLECTBJISITh, KOHTPOJIMPOBATH
U KOPPEKTHPOBATH /IeSITeJIbHOCTh; HCNOJb30BATh BCe BO3MOKHbIE pecypchbl /sl
AOCTHKEHMSI TIOCTABJEHHBIX Iejiell M peaju3alu¥ IJAHOB [eATeJIbHOCTH;
BbIOMPATH yCIeIIHbIEe CTPATeru B Pa3JIMYHBIX CUTYaIUsIX

1.1 [IpuMensTh OOIIEHAyYHBIE W YaCTHBIE METOJbl HAYYHOTO IIO3HAHHS B
LEeIX W3Y4eHUs1 OWOJIOTUYECKUX SIBIEHUH W MPOLECCOB; BIAJETh
METOJIJaMH  CaMOCTOSITEJIbHOTO ~ HAaONIOJEHUs], ONKMCAHUS, TMOCTaHOBKU
OMOJIOTMYECKOTO JIKCIEPUMEHTa M aHalu3a UX Pe3yabTaToB; METOJaMHU
UCCJIEJIOBaHMS OMOJIOTHYECKHX CHCTEM Ha OMOJIOTUYECKUX MOJAETSAX IS
00BSCHEHUS IBOJIOLMOHHOIO IMPOLIECca, OTHOLIEHUI OPraHu3MOB U Cpel
oOuTaHus

1.2 Hcnonb3oBath OMOJIOTMYECKUE MOJIENM JJIsl BBISABJICHUS HalpaBiIeHUN
9BOJIIOLIMM,  OCOOEHHOCTEW  ajanTallMd  OpPraHu3MoB,  Ipolecca
BUJ000pa3oBaHus; OMOTHUECKUX U aOMOTHYECKUX BO3JCHCTBUH Ha
OpraHU3Mbl; ONIMCAHUS SKOJIOTHUYECKUX CUCTEM U Ouochepsl

1.3 CobOmomate mpaBuiia Oe3omacHOro TpyAa IMpu pabore ¢ y4eOHBIM
U 1a00paTOpHBIM 000PYAOBaHHEM, XUMUYECKOU MOCYI0M B COOTBETCTBUU
C MHCTPYKUHUSMHU TIO BBITIOJIHEHUIO TAOOPATOPHBIX M MPAKTHUECKUX PadoT
Ha ypOKe; MpaBWJia MOBEJICHUS B MPUPOJIE, B TOM YHCIIE MPHU BBITOJIHEHUH
HPOEKTHBIX U MCCIIEOBATENbCKUX paboT

2 Baanenue HaBBbIKAMH NO03HABATEJILHOM, Y4eOHO-HCCJIe]0BATEIbCKOH

U NPOCKTHOH [esiTeIbHOCTH, HABBIKAMH pa3pelleHusl MpodJeM; crnocod0HOCTH
¥ TOTOBHOCTb K CaMOCTOSITEJIBHOMY NMOHCKY METOJ0B PElICHHS NMPAKTHYECKHX
3aja4, NPUMEHEHHMIO PA3JIMYHBIX METOJ0B IO3HAHUS

2.1 OOBACHATH pPOJIb SMIIUPUYCCKUX U TCOPETUUYCCKUX METOHOB HAYYHOI'O
IIO3HAaHMH, OHOJIOTHYECKUX TCOpHﬁ, H,[Ieﬁ, IMPUHIUAIIOB, THUIIOTE3
B (I)OpMI/IpOBaHI/II/I HAay4YHOTO MHUPOBO33PCHUA, CBA3b OMOJIOTHYECKUX
3HAHUH CO 3HAHUAMH B 00JIacTH Apyrux CCTCCTBCHHLIX  HAYK
1 HCHAYYHbIM 3HAHUCM; JOCTUKCHHA B obmacTu 9BOJJIIOIUOHHOT'O YYCHUA,
MPOUCXOKACHUHN YCIIOBCKA, SKOJIOTMHU U OXPAaHbI IPUPOIbI




2.2 OOOCHOBBIBaTh E€IMHCTBO JKUBOM W HEKUBOW MPHUPOJBI; POJCTBO
OpraHM3MOB; B3aUMOCBSI3b OPTaHH3MOB U OKPY)KAIOIICH CPEIbl; SBOJIOLIUIO
BHJIOB, DBOJIIOIIMIO YEJIOBEKa, OJBOJIONHIO Onochepsl;  €IUHCTBO
YEJIOBCUCCKUX pac; MPUYUHBI YCTOWYMBOCTH U CMEHBI DSKOCHCTEM;

HE00X0AUMOCTh COXpaHEeHUs OouopasHoobOpaszus, MOCJIEACTBUS
AHTPOTIOTEHHOTO BO3JICHCTBUS B Onochepe

2.3 XapakTepru3oBaTh  YACTHOHAYYHBIE  METOJBI:  IMAJCOHTOJIOTUYECKHUE,
Ouoreorpaduueckue, IMOPHOIOTUYECKHE, CPaBHUTEJIBHO-
Mopdoioruueckue, MOJICKYJIIPHO-OMOXUMUYECKUE, T€HETUYECKUE,
AHTPOTIOJIOTUYECKHE (aHTpOTIOMETpHYECKHE, apXxeo0JIOTUYECKHE,

STHOTpapUIECKHe, ITOJOTHUYECKHUE); THIIOTE3bI IPOUCXOKICHUS KU3HHA U
YeNI0OBEKa; dTalbl Pa3BUTHS KXU3HU U OCHOBHBIC CTAJIMHA AHTPOIIOTEHE3a,
JBIDKYIIUE CHJIBI OMOJIOTMUECKOW SBOJIONNU; (POPMBI €CTECTBEHHOTO
oTOOpa;  MPUCTIOCOOJEHHOCT, W €€  OTHOCUTEIBHOCTh,  BH/J
1 BHI000pa30BaHME; MaKpOdIBOJIONUI0 M €€ o0IHe 3aKOHOMEPHOCTH;
HBOJIIOIIMIO0 COBPEMEHHOTO YEJOBEKA; Cpelbl OOMTAHWs, SKOJIOTHUECKHE
(bakTOphI, PKOCUCTEMBI U MX OCOOCHHOCTH, OmMocdepy Kak TIo0anbHYIO
IKOCUCTEMY

2.4 HasbiBaTh 1 apryMeHTHpPOBaTh OCHOBHBIE MOJIOKEHUSI TEOPHH 3BOJIOLUU
Y. JlapBHHA, CHHTETHYECKOW TEOPHM HBOJIIOLUH, 3aKOHA T'€HETHYECKOIO
paBHOBECHS B MJI€AIbHON MOMYJIALMU, TEOPUHU AHTPOIOTEHE3a; YUSHUS O
MyTSX W  HANpaBICHWSIX  JBOJIONMM, y4eHHUs o  Ouochepe
(B.U. BepHanckoro); mpaBuiia 3KOJOTHIECKOMN MTUPaMUIBI

2.5 CpaBHuBath 3BOJIOIMOHHYIO Teoputo JK.b. Jlamapka wu  Teopuro
npoucxoxaeHus BugoB Y. [lapeunHa; Teoputo sBosmounuu Y. JlapBuHa
Y CHHTETUYECKYIO TEOPHIO IBOITIONNN; (OPMBI OOPHOBI 32 CYIIIECTBOBAHHUE,
(OpMBI  €CTECTBEHHOTO OTOOpa; HAMpaBICHUS DBOJIIOIUHU; CIIOCOOBI
BUJI000PA30BaHUS;, MAaKpO- M MHKPOIBOJIIOLMIO, ATalbl  HBOJIOLUHU
YeJIOBEeKa; YEJIOBEUECKUE pachl; Cpelbl OOWUTaHMS,

OMOTHYECKHE B3aUMOICHCTBHS; €CTECTBCHHBIC 9KOCHCTEMBI
(6MOreo1IeHO3bI) U arpOIEHO3bI
2.6 BbIsBISATE NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY ABIKYIIMMH CHUIAMU

3BOJIFOIIUH, IMyTsAMU, HaIlTpaBJICHHUAMHA 9BOJIIOIIMH, apOMOp(l)OSaMI/I
U uayoajaiTanuiaMu y paCTeHI/Iﬁ U JXKWBOTHBIX, AIBUXYIIHMMH CHJIaAMH
AHTPOIIOI'CHE34a, a0MOTHYECKUMH K OHOTHYECKMMH KOMIIOHEHTAMU
pa3IM4HbIX JKOCHUCTEM H HpI/ICHOCO6HeHI/I${MI/I K HHM OpPraHu3MOB;
AHTPOIIOI'CHHBIMU BO3,Z[€I>'ICTBH5{MPI 1 CMEHOH SKOCHCTEM

2.7 Paznuyath 1 OonmuUCHIBaTH MO BHEIIHEMY BUIY (M300paKeHHUIO), cXeMaM U
OTIMCAHUSAM: MIPUCIIOCOOJICHUS OPTraHU3MOB K Cpelie OOUTaHUS; MPOIECChI
BUJ000pazoBanus; apoMopdo3bl M UAMOAJANTALMU Y PACTEHUH U
YKUBOTHBIX; IKOCHCTEMBI U MX a0MOTHYECKHE U OMOTUYECKIE KOMIIOHEHTHI;
B3aUMOCBSI3M OpPraHU3MOB B JKOCUCTEME; CYKLECCHUHU; IOCIEACTBUS
AHTPOTIOTEHHBIX BO3ACHUCTBUI HA YKOCUCTEMBI;, OHochepy

2.8 Pemate OGuonornyeckue 3ajadu; COCTABIATh CXEMbI IEpeHOCa BEIECTB
Y SHEPT'HH B SKOCUCTEMaX (ITUILEBBIE IIETIN)
2.9 KnaccupunupoBaTs npeacraButeneil pasHbIX LAPCTB >KUBOM MPUPOIBI,

HCITOJIb3YA CUCTEMATUUCCKUEC TAKCOHBI

I'oTroBHOCTL ¥ CHOCOOHOCTH K  CAMOCTOSITEIbHOH  MH(OPMALMOHHO-
NMO3HABATEJbHOI 1eATEeJLHOCTH, BJaJeHHe HABbIKAMH MOJTy4eHHUsI He00X0IuMOil
HH(pOpMaNMH U3 CJI0Bapeil pa3sHbIX THIOB, YMeHHEe OpPHEHTHPOBATHCH
B Pa3JIMYHBIX HCTOYHUKAX HH(pOpMaLH, KPUTHYECKH OLICHUBATH
1 MHTEPNpPeTHPOBATH HH(POPMALHIO, TOJIYYAEMYI0 H3 PA3JIMYHBIX HCTOYHHKOB




3.1 ITonb3oBarsCs COBPEMEHHOU OuosornyecKon TEPMHUHOJIOTHEN
Y CHMBOJIMKOH JUIsl 00BSICHEHUSI OMOJIOTHYECKUX SIBJICHUN M MPOIIECCOB

3.2 [Toka3piBaTh Ha KOHKPETHBIX MPUMEPAX CBS3b OMOJIOTMYECKUX 3HAHUU CO
3HAHMSIMH B 00NacTh (U3WKM, XUMHUHU, MareMaTuku, Teorpaduu,
nH(QOpPMATUKH, OOIIECTBO3HAHUS, POJb OHOJOTHYECKUX 3HAHWH IS
MEIMIIMHBI, BETEPHHAPUH, CEILCKOTO XO3SHCTBA, OMOTEXHOJIOTHH,
HKOJIOTUH, OXPAHBI OKPYXKAIOIIEH CPEJIbI

3.3 Wcnonb3oBarh IpHU BBINOJHEHUHM YYEOHBIX IPOEKTOB, HCCIEI0BAaHUI
B o01acTi OMOJIOTMM M SKOJIOTMHM HAy4HO-TIOMYJSPHYIO JIUTEpATypy IO
OMOJIOTHH, CHPAaBOYHBIC MAaTEPHAJbl, SHIUKIONEIUN, PECYPChl CETH

HHurepHer
YMeHue HuCHoIb30BaTh CPEACTBA HH(OPMALMOHHBIX M KOMMYHHMKAIMOHHBIX
TEXHOJIOT i B peleHuu KOTHUTHBHBIX, KOMMYHHKATHBHBIX H

OPraHM3alMOHHBIX 332/1a4 ¢ COo0JI0IeHHeM TpeOOBaHUii IPrOHOMUKHU, TEXHUKU
0€e30MaCHOCTH, TMTHEHDbI, pecypcocOepexeHnsi, MPABOBbIX M ITHYECKUX HOPM,
HOPM HH(OPMANIMOHHOIT 6€30MACHOCTH

4.1 Wcnonb3oBath cpenactBa  HMHMOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B pelIeHUH KOTHUTUBHBIX, KOMMYHUKaTUBHBIX
Y OpraHM3alMOHHBIX 3a7a4

Bnane}me SI3BIKOBBIMHU CpEACTBAMMA — YMECHHUE SICHO, IOTUYHO U TOYHO MU3J1aratb
CBOK0 TOYKY 3PECHUSA, UCTTOJB30BATH A/ICKBATHLIC SI3LIKOBBIC CPEACTBA

5.1 Bnagerp mnpuémamum CMBICIOBOrO 4YTeHHMsI M pabOThl C TEKCTOM
€CTECTBEHHOHAyYHOT0 OHOJIOTMYECKOTO COJepKaHus, MpeoOpa3oBaHUs
uHbOpMallMM U3 OJHOW 3HAKOBOW CHCTEMBI B JpYyryl0, IMOHMMAaTh
JIEKCUYECKHE CPEJCTBA HAYYHOIO CTHJIS

5.2 Co3naBaTh cOOCTBEHHBIC MUCHbMEHHBIC (IOKIAIbI, pedepaTsl, aHHOTAIIUH,
peleH3UH, TPE3EHTAINN ) ¥ YCTHBIE COOOIIeHMsI, 0000111ast HH(OPMAITHIO U3
5—6 WCTOYHHKOB, TPAMOTHO MCIOJIb30BaTh MOHATHIHBIN amnmapar pasjena,
COMPOBOXKJAaTh BBICTYIUIEHWE TpE3eHTalrel, YUYUTbIBas OCOOEHHOCTH
ayJIUTOpUU

5.3 [IpuBoauTh mHpuMeEpbl BKJIaJa POCCHICKUX U 3apyOekKHBIX YUEHBIX B
pa3BUTHE 3HAHMM B O0O0JIACTH TEOPUH DSBOJIOIUH, MaJCOHTOJIOTHH,
ouoreorpaduu, CpaBHUTEIHHOW aHATOMHUH, AHTPOIIOJIOTHH, HSKOJOTHH,
OXpaHbl TPUPOIBI

54 OrneHuBaTh COIMAIBHO-ITUYECKHE M TPABOBBIE MPOOJEMBI B 00JaCTH
9KOJIOTUM M OXpaHbl NPHUPOJbL. [IpUHMMaTh pEIIeHHs, OMPEACIISIONINE
CTpaTervi0 TMOBEACHHUSA, C YYETOM TPAXKJAHCKUX U HPABCTBEHHBIX
IIEHHOCTEN

YMeHune NpoAyKTHBHO 00IIATHCH U B3aHUMO/ICHiCTBOBATH B MpoLiecce COBMECTHOM
JeITeIbHOCTH, YYHTBIBATL MNO3HMIHH JPYIMX YYaCTHHKOB JeATEJLHOCTH,
3¢} PeKTHBHO pa3pemiaTh KOHQIUKTHI

6.1 [InanupoBaTh COBMECTHYIO JAEATEIBHOCTH TMpu paboTe B TpyIIe,
OTCIJIE)KMBATh €€ BBINOJHEHUE U KOPPEKTUPOBATh IUIAH CBOMUX ACHCTBUUI
U JISHCTBUH YICHOB TPYIIIIHI, aJ€KBATHO OIICHUBATh COOCTBEHHBIN BKIIA] U
BKJIAJ] IPYTHX B JESATEIbHOCTh TPYIIIBI




2. Hepe'{eﬂb paCl'[pe)IeJIéHHLIX Mo KJ1accaM IpoOBEPHAEMbIX IJICMECHTOB

coJiep:KaHus Mo OMOJIOTUH

[lepedenp pacripenen€HHBIX MO KiaccaM 3JIEMEHTOB COJEpPIKAHUS COCTABJIECH HA OCHOBE
[TpumepHOit 0CHOBHO# 00pa3oBaTeLHOM IPOTPaMMBI CpeHero olIero oopa3zoBanus (0100peHa
pemeHreM (eaepaabHOro y4eOHO- METOIMUYECKOro oOBbeIuHEeHHs Mo o0meMy oO0pa30BaHUIO
(mpotoxon ot 28.06.2016 1. Ne 2/16-3)).

10 kaace

Kon Kon

pas- npose-

aejia | psieMoro
3J1eMeHTa

HpOBepﬂeMble 3JIEMEHTHBI COACPRKaAaHUA

1 buosorus kak Hayka

11

CoBpemeHnHble oTpaciau Ouosorndyeckux 3HaHuil. [lorpaHuyHble Hayku:
onoxumusi, Ouodusuka, OuoHWKa, TeHoreorpaduss u nap. Porp u mecro
061o0TNH B JOPMHUPOBAHUYU COBPEMEHHOM HAYYHON KapTUHBI MUpa. 3HAUYECHUE
Oouonornueckux 3HaHui. CBs3b Onosoruu ¢ apyruMu Haykamu. [Ipodeccun,
CBsI3aHHBbIE C OMOJIOTHeN

2 buosornyeckue cucreMbl U X U3yYeHH e

2.1

buonoruueckue cucrembl (OMOCHCTEMBI) KaK MPEAMET M3y4eHHs] OMOJIOTHH.
Crpykrypa Ouocuctem. CBoiicTBa OHMOJOIMUECKUX CHCTEM: E€IUHCTBO
XMMHUYECKOTO  COCTaBa, JUCKPETHOCTh M  IEJIOCTHOCTh,  CJIOKHOCTb
U YHOPSAAOYEHHOCTb CTPYKTYpPbI, KJIETOYHOE CTPOEHHUE, OTKPBITOCTb,
CaMOOpraHu3alus, CaMOBOCIPOM3BEAECHUE, PA3IPAXKUMOCTb, JIBUKEHUE,
PUTMHUYHOCTb,  W3MEHYMBOCTb,  POCT, pa3BUTHE. OMEPPKEHTHOCTb
OMOJIOTUYECKUX CUCTEM

2.2

Pa3nooOpa3zue 6uocucrem. YpoBHU OpraHU3alMA OMOCUCTEM: MOJICKYJISPHO -
F€HETUYECKUM, OPraHOUIHO-KJIETOYHbIA, OpPraHW3MEHHbIA, MOMYJISLHOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMoreorieHoTH4YeCcKuii), onocdepusiii. [Ipomeccsr,
npoucxosimue B buocucremax. Hayku, usydaronirie Onoiaoruueckue 00ObeKTh
Ha Pa3HbIX YPOBHAX OpPraHU3aALNU

2.3

Hayuynoe mo3HaHue U CTpyKTypa Hay4yHOro METOJa MO3HaHUS. [ MmoTesbl u
TEOpUU, UX POJb B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHOHAYUYHOMH
KapTHUHBl MHpa. Meroabl OHONOrMYecKUx ucciaeaoBanuil. HabmioneHue.
Okcnepument. W3mepenue. CpaBHenue. O0oOmenue. Knaccudukarus.
AbGctparupoBanue. MoaenupoBanue. Cratuctuyeckas o0pabOTKa IaHHBIX.
buonoruveckrie Teopuu M 3aKOHBl Kak BbICIIass (opma OpraHu3aluu
OMOJIOTHYECKUX 3HAHUN

3 | HuTosorus — HayKa 0 KJIeTKe

3.1

Knetka — cTpykTypHO-(hyHKIIMOHATBHAS €HHIIA )KUBOTO. KiteTounas Teopus
(T. IBann, M. neiinen, P. Bupxos). OCHOBHbIE TOJIOKEHUSI COBPEMEHHOMN
KJIETOYHOW TeopuHu. 3HAYeHUE LUTOJOTUU JJsl pa3BUTUA OHOJOTHH U
MO3HAHUS MPHUPOABI. METONbl IIUTOJIOTHH: MUKPOCKOIHS, Xpomarorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB,

mddepeHnraibHoe HEeHTPUPYTUPOBAHUE, KYIbTYPa KIETOK




XuMHuyeckas Oopranu3anusi KJIE€TKH

41

XUMUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- U YJIbTPAMUKPOIIEMEHTHI.
Heopranuueckue BemiectBa kieTku. Boga, e€ ¢pusnko-xuMudeckue cBoiicTa
1 poJb B kiieTke. CBoOO1HAs U cBs3aHHAs BOJA. PoJIb BO/IBI KaK pacTBOPUTEIS,
peareHTa, ydacTH€ B CTPYKTYPUPOBAHMM KJIIETKH, TEIUIOPETYJIALMH.
MuHepanbHble BEIIECTBA KJIETKU, UX OHojorudeckas poJib. Posib KaTHOHOB 1
AHUOHOB B KIICTKE

4.2

Opranuyeckue BellecTBa KJIETKU. buonormyeckue mnonumepsl. benku.
AMMHOKHUCIIOTHBI cocTaB  OenkoB. CTPyKTypbl OEIKOBOW MOJIEKYJIBI.
[lepBuuHast cTpykrypa Oenka, menTuaHas CBs3b. BTopuyHas, TpeTHdHas,
yeTBepTUYHas CTpykTypbl. CBoiictBa OenkoB. Kiaccugukanus Oenkos.
buonornueckue ¢GyHknuu OGenkoB. DEpMEHTHl, NPUHLUI  JEHCTBUSA
(epMeHTOB. 3aBUCHUMOCTb CKOPOCTH (PEpMEHTAaTHUBHBIX pEaKUMH OT
paznuuHbIX ¢aktopoB. [Ipasuno Bant-I'odda — Appenunyca. DH3uMOIOTHS

4.3

Hyxneunossie kucnotel. JJHK u PHK. Crtpoenne HyKIE€MHOBBIX KHCIOT.
Hykneotunsl. KommemenTapHsle  a30THUCTbIE  OCHOBaHMsA.  [IpaBmiio
Yapradda. Crpykrypa [JHK — nBoitHas crnupans. MecTOHaxoXIeHHUE U
ounonornueckne pynkruu JIHK. JIHK-skcneptuza. Buast PHK. ®yrakiun
PHK B knetke. AT®. Ctpoenne monekynsl AT®. Makposprudeckue B3 B
monekyne AT®. buonormyeckue ¢yaknuun AT®D. BoccraHoBieHHBIE
MIEPEHOCUYMKH, NX QYHKIIMH B KJIETKE

4.4

VYrneBoapl. MoHocaxapuipl, AWcaxapuabsl W Tojmcaxapuasl. OOmui mian
CTPOCHHS W (PU3UKO-XMMUYECKUE CBOMCTBA YTrJIeBOJOB. buomornueckue
dbyakuun  yrneBoaoB. Jlumumel. OOmwmiA TUTaH CTpoeHuss W (UBHKO-
XUMUYECKHE CBOMCTBA. IMuapodunsHO-THAPOPOOHEIE CBOJICTBA.
Knaccudukanus nmunuaos. Tpurmunepunbl, Gochonumuabl, CTepuabl, BOCKH.
buonornueckne QyHKIMU TUNUAOB. BUTaMUHBI, UX CTpOCHHE U (DYHKIIHH.
I'uno- 1 aBUTAaMHHO3BI, KX MOCJIEACTBUS

Crtpoenue u

GyHKUIMM KIETKHU

5.1

Tunel KJIETOK: SyKapuoTHUecKas M MpokapuoTuueckas. CpaBHHUTeNIbHas
XapaKTEepUCTHKA KJIETOK JYKapHOT (PacTUTENbHOM, >KUBOTHOW, TpHOHOI).
Crpoenue  mpokapuoTHdyeckoi  KiIeTku.  OCOOEHHOCTH  CTpOEHUs
rerepoTpodHON U aBTOTPO(PHON MPOKAPHUOTUUECKUX KIETOK

5.2

Ctpoenue 1 GyHKIIMU SyKapHOTHIECKOH KieTku. [Inasmarnyueckas MmemOpaHa
(mnasmonemma). CrTpykTypa miaa3Matudeckol memOpanbl. JKHIKOCTHO-
MoO3an4yHasi MOJIesIb MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 MIa3MaTHUECKYIO
MeMOpaHy: maccuBHbI (auddysusa, obneruenHas auddysusa, ocmoc),
aKTHBHBIA (TpaHCIOPT OelKaMu-TiepeHocYrKamu). benku-npuonsl. Paborta
HATPUN-KaJTUEBOT0 Hacoca. DHIIOIMUTO3: MUHOLUTO3, (arouTo3. DK30IUTO3.
O6onouka wiu KierouHas creHka. CTpykTypa U (QYHKIHH KICTOYHON
CTeHKH pacTeHui, rpudoB. [Inazmogecmbl. Cummiact

5.3

Huronna3zma. [urtozons. Lurockener. KomnaprmenTsl kietku. Luknos.
OnHomeMOpaHHBIE OpraHOWbl KJIETKU. DHaoruiazmaThueckas cetb (DIIC).
Ammnapar Tonbmxu. Jluzocomsl. Ilepokcucombl. CtpoeHue U (QyHKIIUH
OJIHOMEMOpAHHBIX OPTraHOUIOB KIETKU. B3auMocBs3bp OJHOMEMOpaHHBIX
OpraHoOWJOB KIETKH. Bakyoin pacTUTENbHBIX KIETOK. KieTouyHBIl COK.

Typrop

5.4

[TomyaBTOHOMHBIE ~ OpraHOWMABl  KIETKH. Murtoxouapuu. I[lmactumsr:
XJIOPOILIACThI, XPOMOIUIACTBI, JeiikomnacTel. CrpoeHne W (QyHKIIUU
MUTOXOHAPUH H miacTujl. [IporcxoxIeHne MUTOXOHAPUN U XJIOPOTLIACTOB.
Teopust cumOuorenesa




5.5

SAnpo. OGonouka siapa, XpOMaTHH, KapuoIuia3Ma, SJIPBIIIKH, UX CTPOCHHE U
¢ynkuuu. HememOpannbie opranouibl KieTku. PudocoMmel. MUKpOTpYOOUKH.
Knerounsrii nentp. OpraHouabl JBUXKEHUS: PECHUYKH U IKTYTHKH.
Crpoenue u GyHKIIMYA HEMEMOPAaHHBIX OPraHOUIOB KIETKU

OoMen BEIIECTB U MPEBPAINECHUEC JHCPTHH B KJIETKE

6.1

AccuMWISLIMS ¥ TUCCUMUIISILIUS — IBE€ CTOPOHBI MeTabosn3Ma. Turel oOMeHa
BEIIECTB: aBTOTPOGHBIH W TETepOTPO(HBIH, a’poOHBIA W aHAIPOOHBIN.
Duepreruyeckoe obecneueHune KieTku: mnpespameHne AT® B 0OMeHHBIX
npoueccax. @epMEeHTATUBHBIN XapakTep peakuuil KJIEeTOYHOro MeTadoau3mMa.
depMeHThI, UX CTPOCHHUE, CBOWCTBA MU MEXaHU3M JIEHCTBHS. 3aBUCHUMOCTH
CKOpOCTH (PEepMEHTATUBHBIX PEAKIMK OT pasnuuHbIX (akTopos. [IpaBuio
Bant-T'odhda — Appenunyca

6.2

[lepBuuHBIN CUHTE3 OPraHUYECKUX BELIECTB B KieTke. [lnacTuueckuii oOMeH.
®dotocunres. [Turmentsl porocunTesa. Ponp xmopormiactoB B pOTOCHHTESE.
CeeroBass u TemHoBas ¢a3pl. Peaknum ¢dotocuntesa. IIpoayKkTUBHOCTH
¢doTocuHTe3a. BnusHME pa3iauuHBIX (AKTOPOB Ha CKOPOCTh (DOTOCHMHTE3A.
3nauenne  ¢orocuHTe3a. XemocuHTe3. PasHooOpasue  OpraHm3MoB-
XEMOCHUHTETHKOB:  HUTpUUUUpPYIOIIME  OakTepuu,  Kelne300aKTepuu,
cepobakTepun, BOJOpOJHBbIE OakTepuu. Peaknum xeMocuHTe3a. 3HaueHue
XEMOCHHTE3a

6.3

DHepreruyeckuii o0OMeH. AHa pOOHBIN SHEpreTuYeckuii 0OMeH. AHaspoOHbIE
oprau3Mbl. Buyel Opokenus. IIpoaykTel OpoKeHUS W WX HCIOJIh30BaHHE
YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTHH.
AdpOOHBIN PHEPreTHYECKUN OOMEH. DTambl SHEPTETHIECKOTO obmeHa.
[ToaroToBUTENbHBIA  3Tan: OpraHHbIA W KJIETOYHBIN YpOBeHb. [ mrkomus.
bronornueckoe OKUCIEHUE, NN KIETOYHOE JbIXaHue. Poib MUTOXOHIpHIL B
mpoueccax — Ouosornyeckoro — okucieHus.  Lukinyeckue — peakuuu.
OxucnurensHoe ¢ochopunupoBanne. MeMOpaHHBI XapakTep peaKIui
okucnuTenbHoro gochopunupoBanus. [IpenmyiiecTBa a3poOHOTO JIBIXaHUS
nepea aHadpoOHBIM. DPHEKTUBHOCTH IHEPTETUHIECKOTO OOMEHA

6.4

Peakuuu matpuyHOoro cuHte3a. [IpMHIMI KOMIUIEMEHTApPHOCTH B PEAKIMSIX
marpuuHoro cuHte3a. JIHK u rensl. ['eHernueckuid koA, €ro CBOMCTBA.
Tpanckpunuus — matpuunbiii cuate3 PHK. Tpancnsiuus u e€ sranbl. YcinoBus
ouocunteza Oenka. Crpoenme T-PHK wu  komupoBanue
aMHUHOKHCIIOT. PoJib prbocoM B OMOCHHTE3e Oeka

6.5

Opranuzanus  reHomMa  3YKapHoT. NudopmanmonHas  OGuosorus.
buoundopmaruka. Hanobuotexnonorus. HanotexHomorun B OuoJIOTHH U
meaunune. [Iporpammupyembie ¢yHkuu 06enkoB. CrocoObl JOCTaBKH
aexapcTB. Perynsius oOMEHHBIX ITPOLIECCOB B KJIETKE. Perynsius akTHBHOCTH
reHoB. lumore3a omepona. KierouHbelii roMeocta3 U CIOCOOBI  €ro
noJ/iep KaHus

6.6

Bupycsl — HekieTouHble (JOPMBI JKU3HU U 0OIUraTHble napasurel. CTpoeHue
IPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. KuzHeHHSbIH
mukn  JIHK-copepxammx ~ BupycoB,  PHK-comepkamux  BHpycOB,
6akrepuodaroB. BupycHsle 3a0o0yieBaHMs 4yeslOBEKa, KUBOTHBIX, PACTCHUH.
CIIN/I, conmasbHble 1 MEAULIMHCKUE ITPOOIEMBI

KM3HeHHBIH MUK KJIeTKHA

7.1

Matpuunsiii cunte3 JHK — perumkaunms. ITpunnunsr perumxanuun JIHK.
Mexann3m  perumkanuu - JIHK.  Xpomocomsl. CTpoeHHE  XPOMOCOM.
XpOMOCOMHBII HAabOp KJIETKM — KapUOTHM. JIMIUIOMIHBIA U TarylouaHBINA
Hab0PbI XpOMOCOM. [ OMOJIOTHYHBIE XPOMOCOMBI




7.2

Knerounsrii mmki, ero mepuoasl W perymauus. MuTtepdasza u MHUTO3.
Oco0eHHOCTH MPOLIECCOB, MPOTEKAOIUX B HHTepda3ze. [ToaroToBka KIeTku K
nenenuto.  IIpecMHTETHYECKU, CUHTETHUYECKUHA U TMOCTCUHTETUYECKUU
nepuoabl uaTepdaspl. JuddepeHunanus KISTKH U apecT KIETOUYHOTO IIHKIIA

7.3

Henenue xnetku — muro3. Craguu MHUTO3a U IPOUCXOJSIIME IPOLECCHI.
Kaprokunes n nuroknses. bruosorndyeckoe 3Ha4eHHE MUTO3a

Crtpoenne u PyHKIIMM OPraHNU3MOB

8.1

Onnoxnerounbie opranu3Mbel. OpraHeswibl. KojloHMaNbHBIE OPraHU3MBL.
MHOroKJIeTOYHbIE OpraHu3Mbl. B3anMOCBsA3b 4YAaCTE MHOTOKIETOYHOTO
opranuzma. Oynkuus. OpraHbl U CHCTEMBI OpPraHOB. AIMApaThl OPraHoOB.
I'omeocTas opranusma v €ro noJICpKaHue B MPOLIECCE KUZHEACSITEIbHOCTH.
DyHKIMOHAJIbHAS CUCTEMA OPraHOB

8.2

Tkanu  pacrenuil. OCOOEHHOCTHM  CTPOEHMSI U MECTOHAXOXKICHHS
paCTUTENBHBIX TKAHEH B OpraHax pacTeHui. TKaHW XKUBOTHBIX U YEIIOBEKA.
OcoOEHHOCTH CTPOEHHUSI M MECTOHAXOXICHUS KUBOTHBIX TKaHEH B opraHax
JKUBOTHBIX U uejoBeka. Opranbl. BereratuBHbIE M TE€HEPATHUBHBIE OPTaHBI
pactenuii. Opradbl U CUCTEMbl OPTaHOB >KUBOTHBIX U 4ejoBeKa. DYHKIMH
OPraHoB M CUCTEM OPTraHOB

8.3

3nauenue omnopel. Kapkac  pacrenuil.  CkeneTrbl  OJHOKIJIETOYHBIX
Y MHOTOKJIETOYHBIX XWBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckeneT. Ckener
IT03BOHOYHBIX KMBOTHBIX U 4yesoBeKa. CTpOeHUe U TUIIbI COEAMHEHUS] KOCTEN

8.4

3HaueHue ABMXKEHUS. J[BUKEHHE OJTHOKIETOUYHBIX OPraHU3MOB: aMe0OUTHOE,
KTYTHKOBOE, pECHUYHOE. J[BUKEHNE MHOTOKJIETOUYHBIX PACTEHHI: TPOMTU3MBI,
HacTUHU. /[BUKEHHE MHOTOKJIETOYHBIX KUBOTHBIX U YEIOBEKA — JIOKOMOIIUSI.
Mpieynast cucrema. CkelneTHbIE MBIIIIIBI, X CTPOEHHE U padoTa

8.5

3HadyeHne nuTaHusA. ABTOoTpodHOE NUTaHMe pacrteHuid. [lormomenue Bomabl
Y MUHEpPaJbHBIX  BEUIECTB  pacTeHUsMU. [luTraHne  OJHOKJIETOYHBIX
U OeCrO3BOHOYHBIX JKMBOTHBIX. BHYTpUIIOJIOCTHOE M BHYTPHUKIETOYHOE
nuiieBapenue. lluTanue MO3BOHOUYHBIX JKMBOTHBIX W 4YesioBeka. OTaessl
nuIIeBapuTeNbHOTO TpakTa. [lumeBapurensbHbie xkenessl. [luieBapurensuas
CHCTEMa YeJIOBEKa

8.6

3HayeHue ApixaHus. JlpixaHue y pacTeHuid. JlpIXxaHue OJHOKJIETOYHBIX H
0eCT03BOHOYHBIX KMUBOTHBIX. [[nddy3us ra3oB yepes MoOBEpXHOCTh KIICTKH.
Koxxnoe npixanue. JlpixarenbHass moBepxHOCTh. JKabOepHoe u Iérouynoe
Opixanue. JIpIXaHue II03BOHOYHBIX JKMBOTHBIX M 4YejaoBeka. JIErkme
MO3BOHOYHBIX JKUBOTHBIX M HBOJIIOLIUOHHOE YCJIOXKHEHHE HX CTPOCHHSL.
JlpIxaTenpHas cucTeMa 4eiaoBeka. MeXaHu3M BEHTHISIINH JETKHX.
Perymsnus apixanus. JlpixareiabHbie 00bEMbI

8.7

3HaueHUe TPAHCIIOPTA BellecTB. TpaHCHOPT BEMIECTB y pacTeHuil. TpaHcnopt
BOJbI, MUHEpPAJIbHBIX U OPraHMYECKUX BELIECTB. TpaHCIOPT BEIIECTB Y
0ecrOo3BOHOYHBIX JKMBOTHBIX. KpoBeHOcHass cuctema M €€  Oprassl.
KpoBeHocHas cucTeMa IO3BOHOYHBIX JXUBOTHBIX M uenoseka. Cepaue,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOpaleHusi. DBOJIOLHUOHHOE
YCIIO)KHEHHUE CTPOCHHUS KPOBEHOCHON CHUCTEMBI ITO3BOHOYHBIX >XHUBOTHBIX.
Pabora cepaua u e€ perynsus. JlumdpoorTok

8.8

3HavyeHue BbIIEICHUS, WIN SKCKpeuuu. Beinenenue y pacrenuil. I'yrranus.
Jlucronay. BeigeneHue y OJHOKIETOYHBIX U OECIIO3BOHOYHBIX >KUBOTHBIX.
CoxparutensHble Bakyonu. Opransl BbineneHus. Ounprpanus u obpaTHOe
n30MpaTebHOE BCACHIBAHUE KaK MEXAaHU3MbI pabOThI OPraHOB BbIJIEJIEHUS.
Bbienenne y TO3BOHOUHBIX JKMBOTHBIX M dyenoBeka. I[louku. Crpoenue
1 pyHKIIMOHKUpoBaHue HeppoHa. OOpa3zoBaHKE MOUH




8.9

3HaueHWe 3auuThl. 3aluTa y OJIHOKIETOYHbIX opraHusmoB. Crhopa y
OakTepuil W IMCTa y MPOCTEHIIMX. 3alluTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpenctBa macCUBHOW M XMMHUYECKOW 3amiuThl. OUTOHLKIBL
3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. KO)KHBIE TIIOKPOBBI U HX
MPOU3BOJHBIE. 3alMTa oOpraHm3Ma oT Ooje3Hei. VMMmyHHas cuctema
yenoBeka. KieTouyHblli M ryMopaibHblii uMMyHuTeT. Crneuuduueckuil u
Hecnenu(pUIecKuii IMMYHHUTET

8.10

3HaueHHE TMPOSIBICHUS PA3APAKUMOCTH M PETYISIUU. PaznpaxumocTts y
OJHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PaznpaxuMocTb W peryiasiuus y
MHOTOKJIETOYHBIX pacTeHHil. PocToBbie BemiecTBa U ux 3HadyeHue. HepBHas
cuctema 1 periekTopHas peryssius y MHOTOKICTOYHBIX JKHBOTHBIX. Pediekc
u peduektopHas ayra. HepBHas cuctemMa u €€ OTHENbl. DBOJIOIMOHHOE
YCIIO)KHEHUE CTPOCHHSI HEPBHOM CHCTEMBI Y KHMBOTHBIX. OTHENBI TOJIOBHOTO
MO3Ta TO3BOHOYHBIX >XMBOTHBIX. ODBOJIOIMOHHOE YCIOXHEHUE CTPOCHHS
TOJIOBHOTO MO3ra y MO3BOHOYHBIX JKMBOTHBIX. ['yMopanbHas peryiadauus u
SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4ejoBeka. JKene3bl 3HIAOKPUHHOU
CUCTEMBI M UX TOPMOHBI. JlelicTBME TOPMOHOB. B3anMOCBS3b HEpBHOW U
SHIOKPUHHOM cucteM. [ unoTtamamo-runodusapras

cucrema

Pa3mHokeHMe ¥ pa3BUTHE OPTaHU3MOB

9.1

®dopMbl pa3MHOKEHHS OpraHu3MoB. becrnosioe W T0JIOBOE pa3MHOKEHHE.
Buapr 6ecronoro pasMHOXKEHHUs: MPOCTOE JeJieHWe HaJBOE, MOYKOBAHUE,
Pa3MHOKEHHE CIOpaMM, BETeTaTMBHOE pPa3MHOXXEHHE, (dparMeHTaIus,
kionupoBanue. IlomoBoe pasmuoxeHue. [lojoBBIE KIETKH, WM TaMETHI.
Konsroramnus

9.2

Meiio3 — penykunoHHoe AesieHue kiaetku. Craauu meno3a. Meiio3 — 0OCHOBa
noJioBoro pasMHokenus. [lopegenue xpomocom B menose. KpoccuHrosep.
buonornuecknit cmpicn meino3a. DddexTor mMero3a. Meito3 B KHU3HECHHOM
LUKJIE OPraHU3MOB

9.3

'amerorene3 y »kxuBoTHBIX. llonoBble »xene3bl. OOpazoBaHuWE W pa3BUTHE
noJIoBBIX KJeTok. Cnepmarorene3 u ooreHe3. CTpoeHHE IMOJIOBBIX KIIETOK.
OmnonoTBopeHre W AMOpPHOHAIBHOE pPa3BUTHE JKUBOTHBIX. CrocoOsl
OIUIOIOTBOPEHUS: Hapy»X)HOe, BHyTpeHHee. [lapTeHorenes. OMOpuorenes (Ha
npuMmepe JnaHueTHuka). Craguum SMOpHOHOreHe3a. 3akiaJka OpraHoB U
TKaHed W3  3apOoJBIIIEBBIX JUCTKOB. B3auMHoe BiusHHE dYacTei
Pa3BUBAIOIIETOCS 3apojbllia. DMOpPHOHAIbHAS WHAYKIUS U 3apOIbIIIEBBIN
opranuzaTop. BiausHue Ha 3MOpHOHAIBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB
cpenpl

9.4

Poct u pazButne xuBoTHBIX. llocTamOpuonanbHblii nepuox. Ilpsimoe u
HenpsiMoe pasButue. PasButne ¢ Mmeramopdo3om y O€CrO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. THIBI pocTa >KUBOTHBIX. DaKTOpBI perymsiuu
pocTa XKUBOTHBIX M uejoBeka. CTaauy MOCTAIMOPHOHAIBHOTO Pa3BUTHUS Y
KUBOTHBIX U uenoBeka. Ilepuonbl oHTOreHe3a yenoBeka. buonornueckoe
cTapeHue u cMepThb. ['epoHTONIOT M
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I'eneTnka —

HayKa 0 HAaCJICACTBCHHOCTU U UBMCHYUBOCTH OPraHu3sMoB

10.1

OCHOBHBIE TE€HETHYECKHE MHOHATHUS M CUMBOJILL. I'eH. 'eHormmn. deHOTHIL

AnnenbHbIe T'CHBI. AJ'IBTepHaTI/IBHLIe IMPU3HAKU. I[OMI/IHaHTHHﬁ
n pCHCCCHBHLIﬁ IIPpU3HAKH. I'omo3urora u r CTCPO3UTOTA. Yucras IUHUAL.
FI/IGPI/I,Z[LI. OcHoBHBIC MCTO/JbI T'CHCTHUKU! T H6pH,Z[OJ'IOl“H‘ICCKPIfI,

IMUTOJIOTUYCCKUC, MOJICKYIIIPHO-IT'CHCTUYCCKUC
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3akoHomep

HOCTH HACJIeACTBEHHOCTH. I eHeTHKA Ye/l0BeKa

11.1

Monorubpuanoe  ckpemuBanue. IlpaBuno  nmoMuHUpOBaHHS.  3aKOH
eIMHOOOpa3usi IEpPBOTO IOKOJIEHHsS. 3aKOH pacLICIJICHUS IPU3HAKOB.
Huronornueckue OCHOBBI MOHOTMOpPUIHOIO CKpelluBaHusd. ['umotesa
YUCTOTHl raMeT. AHalu3Upylolllee CKpelluBaHue. Pacienyenie npu3HaKkoB
IIPY HENOJIHOM JOMHHUPOBAHHUH

11.2

JurubpupHoe  CKpeluMBaHME. 3aKOH  HE3aBUCHUMOIO  HAacje/IOBaHUs
npusHakoB. llonmuruOpunHoe HaciaeIOBaHME U €r0  3aKOHOMEPHOCTH.
Cratuctuueckuil xapakrep 3akoHoB ['. Mennens

11.3

CuenieHHoe HaciieZjoBaHue npusHakoB. 3akoHsl T. Moprana. CuerieHHOe
HacJeOBaHNE TEHOB, HApyIIEHHE CLEIUICHHs. XPOMOCOMHAs TEOPHS
HacJeCTBEHHOCTH. | 'eHeTHuecKkoe KapTupoBaHue XxpoMocoM. VcrionszoBanue
KPOCCHHTOBEPA JIJISl COCTABIICHHSI TeHETHUECKUX KapT XPOMOCOM

11.4

I'eneTnka mosia. XpOMOCOMHBI MEXaHU3M OIPENEICHUS I0Ja. AyTOCOMBI
U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIA W Te€TePOraMETHBIA  IOJI.
I'eneTnueckas cTpykTypa MOJIOBBIX XpoMocoM. HacrmemoBanue mpu3HAKOB,
CHCIUICHHBIX C ITOJIOM

11.5

T'egoTn kak 1eloCTHAsT cHUcTeMa. MHOMKECTBEHHOE JIEWCTBUE TI'C€HOB.
[Tneiiorporusi. MHOXECTBEHHBIN ayuien3M. B3auMonencTBUE aiebHBIX
reHoB. KomomuHupoBanue. B3auMoaelcTBUE  HEAIEIbHBIX  T'€HOB.
KomniemenraprocTs. Onncras. [Honmnvepus

11.6

Kapuotunm  yemoBeka.  MeToasl  W3Y4EHHS  TCHETUKHM  YEJIOBEKa:
FeHEaJOrHYeCKUM, OJIM3HENOBBIM, IMTOICHETHYECKUH, OHOXUMHYECKUH,
MOMYJIAIIMOHHO-CTaTUCTHUYeCKU. HacnencTBeHHbie 3a00J€BaHUs YEIOBEKA.
['ennpie U1 XpomMocOoMHBIC OOJIE3HM dYelloBeKa. boljie3HW ¢ HaciaeaCTBEHHOM
MPEAPACIIONOKEHHOCTHIO. 3HaucHHe MEIUIMHCKOU ICHECTHKU B
NMPEAOTBPAIICHUA ¢ JICUCHHH TEHETHYECKMX 3a00JICBaHWUN YeJIOBEKa.
JloponoBasi TMarHoCTHKA TUI0Aa. MeIMKO-TeHETHUECKOE KOHCYIbTUPOBAHUE.
CtBOJIOBBIE KIIETKH. [IOHATHE «T€HETHYECKOro Tpy3a». DTHUUECKHE aCIEKThI
MCCJICIOBAaHUH B 00JIaCTH peTaKTUPOBAHMSI T€HOMA M CTBOJIOBBIX KJIETOK

12

3akoHomep

HOCTH U3MEHYNBOCTH

12.1

BzaumopelictBue reHotuna u cpeapl npu  (GopMupoBaHHHM  (EHOTHIA.
N3menunBocTh npusHakoB. KadecTBeHHbIE M KOJMUYECTBEHHBIE MPHU3HAKU.
Buibl ©13MEHYMBOCTH: HACIIEACTBEHHAS U HEHACIICACTBEHHAS

12.2

Monudukanronnasi, win (QEeHOTHUIHYECKas U3MEHUYMBOCTh. Ponb cpenbl B
MoAU(UKAIIMOHHOW  W3MeH4YMBocTH.  Hopma — peakuuu — mpu3HakKa.
Bapuanmonssiii  psin M BapuallMOHHAs ~ KpuBas.  XapaKTepUCTHKA
MOAU(PUKAITMOHHON U3MEHUHUBOCTH

12.3

HacnencTtBenHas, uWiad T'e€HOTHIMYECKas H3MEHUYMBOCTL. KoMOMHATHBHAas
U3MEHUYUBOCTh. Mei03 U TMOJ0BOH Mpolecc — OCHOBA KOMOMHATUBHOU
U3MEHYMBOCTH. Poilb  KOMOMHATHMBHOM  HM3MEHYHMBOCTH B  CO3JAaHHH
TeHETHUYECKOTO pa3HO0Opa3us

12.4

MyrauuoHHass W3MEHYMBOCTH. Buabl MyTanMili: TE€HHBIE, XpPOMOCOMHBIE,
reHomHble. Cuctemsl penapanuu. CHOHTaHHbIE U MHIYLIUPOBAHHBIE MYTALIUH.
Snepuble W uuTorUIazMatuyeckue wmyrtanuu. CoMaTHYecKHe U MOJIOBBIE
Myrauuu. [IpuyuHbl BO3HUKHOBEHUS MyTalluid. MyTareHbsl U UX BIIASHUE HA
opranm3Mbl. MyTalnuu Kak TMNpPUYAMHA OHKOJOTMYECKUX 3a00JieBaHUH.
3aKOHOMEPHOCTU MYTAllMOHHOTO MpOIEcca. 3aKOH TOMOJIOTHUYECKUX PSIIOB B
HacneacTBeHHOM n3MenunBocty (H.W. BaBunos). BuesaepHas nusmMeH4YnBOCTh

1 HACJICACTBCHHOCTD
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Cenexkuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHU

13.1

Cenekuus Kak Hayka. 3apoxieHue cenekiuu. LleHTpbsl MHOrooOpaszus
U TPOUCXOXKJIEHUS KyJIbTYypHBIX pacTeHuil. LleHTpbl npoucxoxaeHus
JOMAIIHUX >KUBOTHBIX. METOJbI CENEeKIIMOHHON paboThl. VICKycCTBEHHBIH
OoTOOp: MacCoBBIi M WHAMBUAyaldbHBIA. OLeHKa 3KCTephepa JOMAIIHUX
XKUBOTHbIX. McmblTaHMe mpous3BoguTeNed 1O  TMOTOMCTBY.  OTallbl
KOMOMHaIMOHHOM cenekuuu. CopT, Mopoja, ITaMM

13.2

DKCIIepUMEHTANbHBIA  MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThI.
PapnanmoHHbI 1 XUMUYECKUI MyTareHe3 Kak OCHOBHOM MCTOYHHMK MYTallMil
y  KyIbTypHBIX  (opMm  opraHuzmMoB. [lomydeHwe  MOJUIUIOWIOB.
BuyrpuBunoBass rubpuauzanus. BiIn3kopoacTBEHHOE CKpEIIMBaHUE, WM
nHOpuuHT. HOpenHas (uuctast) tuHus. HepoacTBeHHoe ckpelBanye, Win
ayrOpuauHr. ['eTepo3uc u ero mpuuuMHbl. ['€Tepo3nc B pacTEHUEBOJICTBE U
KUBOTHOBOACTBE. OTnanéunas rubpuauzanus. [Ipeogonenue Oecruioaust
MEXBHUAOBBIX THOpUA0B. OTHanénHas ruOpuan3aius B CEJICKIIUU PacTeHHI.
Meroa menTopa. OtnanéHnasi TOpuan3aIs B CEJICKIIUN )KUBOTHBIX

13.3

buorexnonoruss kak oTpaciab Tpous3BoACTBA. OCHOBHBIE HampaBJICHUS
coBpeMeHHOU OmotexHonoruu. Kierounas wHxkeHepus. MeTon KyabTypbl
KJIETOK " TKaHeH. CoMmaTtuueckas TUOpUIU3AIIHS. [Tonmyuenne
MOHOKJIOHAJIBbHBIX aHTHUTE. Hcnoap3oBanne MOHOKJIOHAJIbHBIX
U TIOJIMKJIOHAJIBHBIX AHTUTEI B MeIULMHE. PEeKOHCTpyKUHMS SIMUEKIETOK M
KJIOHUPOBAHUE KUBOTHBIX. METOT TPAHCIUIAHTAIIUU SIJIEP KIETOK

13.4

XpOMOCOMHAsi M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TIe€Ha U
KOoHCTpynpoBanue pexkomOuHaHTHRIX JIHK. Meronq pexoMOMHAHTHBIX
ma3mua. Co3nanne TpaHCTE€HHBIX OPraHn3MoB. JlOCTHKEHUS U TEPCIEKTHBbI
XPOMOCOMHOM ¥ TeHHON MH)KEHEPUHU. DKOJIOTUYECKUE U STUUECKUE TTPOOTIEMBI
T€HHOW MH)KEHEpUU. BUOTEXHOJIOTHS KaK HayKa W MPOU3BOJICTBO. PacTeHus u
MUKPOOPraHU3Mbl ~ KaKk  OOBEKTh  OHWOTEXHOJIOTUH.  TpaguIMoHHas
OouoTexHoyorus: xjeOomedyeHne, MOJYyYeHHE KHCIOMOJIOUHBIX MPOIYKTOB,
BUHOJIenHe. Mukpoounosornueckuii cuaTe3. OOBbEKThI MUKPOOHOIOTHIECKOM
texHosoruu. [IpousBoacTBo Oenka, aMMHOKHCIOT M BUTAMUHOB

11 knace
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I/ICTOPI/IH IBOJJIOIUOHHOI0 YYCHUSA

11

IlepBble 3BOMIONIMOHHBIE KOHIIENIMHU. TpaHchopMu3M U uaes HCTOPUYECKOTO
pa3BUTH KUBOU mpupoabl. ['pagyanucTuyeckast BONIONMOHHAS KOHIIETILIUS
XK.b. Jlamapka.  JIBwKymue CHIbl  DJBOJIOLIMH. 3HA4€HHE  TPYyHOB
XK.b. Jlamapka ais Ouonorun. Kpeanronusm u tpanchpopmusMm. Crucremaruka
K. JIunHes u e€ 3HaueHue Juist popMUPOBAHUS UJEU SBOJIOLMHU

1.2

[IpennoceiTku BOSHUKHOBEHHS JapBHHU3MA. DBONIONHS KYIBTYPHBIX (opM
opranu3MoB. Pojib MCKycCTBEHHOTO 0TOOpa. DBOINIOLMS BHUAOB B IMPHPOJIE.
NHTEeHCUBHOCTh pa3MHOXKEHHUS OpraHu3MoB. bopnrba 3a cyliiecTBOBaHUE.
EctectBennslit ot6op. [IprcnocoOnenus — pe3yiabTaT €CTECTBEHHOTO 0TOOopa.
JluBepreHiusi MpU3HAKOB U BHA0oOpa3oBaHue. OCHOBHBIE TOJOKEHUS
cunTetnueckoit teopun sBoionnu (CTD). Ponp 3BONIONMOHHON Teopuu
B (hopMHpOBaHNM HAYYHON KapTHHBI MHUpa




Muxpo3Boaonus

2.1

Muxpo3BOIIOLUSA U MAKPOIBOIIOLUA KaK dTallbl 3BOIOIMOHHOIO IPOLECCa.
I'eneTnueckue OCHOBBI HSBOJIONUH. MyTamun ¥ KOMOWMHAIMM — Kak
JJIEMEHTApHBIA JBOJIIOLMOHHBIM Marepuan. [lomynsanus kak siaeMeHTapHas
eIMHUIIA IBOJIOIUH. V3MeHeHne TeHo(oH1a TOMYISIIUY KaK 3JIEMEHTapHOe
9BOJIIOLIMOHHOE sIBJICHHE. MneanbHas nomymsinuss W 3aKOH T€HETHYECKOIO
paBHOBECHS

2.2

HBwxymme cwibl  (pakTophl) 9SBOMIONMH. MYTaMOHHBIM — TpoOIEcC
¥ KOMOMHATHBHAS U3MEHYMBOCTb. [lomysiuoHHbIe BOJIHBI U Jpei() TeHOB.
Murpanus. M3onsuus nomymsiuuid: reorpaduyeckas (IpoCTpaHCTBEHHAN),
Oouosiornueckas (penpoayktuBHas). DopMbl OHUOJOTUYECKOW H3OJISAIUU:
sKoJoruueckas, mMoppodyHKIMOHAIbHAS, TOBEIEHYECKAsA, TE€HETUYECKas.
Dddekt ocHoBaTems

2.3

EcrectBennsiii oT00p — HampaBisronuii gakrop 3Bosronuu. [Ipennocsuiku
€CTECTBEHHOT0 0TOOpa. boprba 3a CyliecTBOBaHME KaK MEXaHU3M JEHCTBUSA
€CTECTBEHHOTr0 0TOOpa B momyssusx. @opMbl OOpHOBI 3a CYIIECTBOBAHUE:
npsiMasi (MeXBUIOBasg, C HEXUBOM HPHUPONIOI), KOCBEHHas (MEXBHI0Bas,
BHYTpuBHJOBas). DOpMBI E€CTECTBEHHOTO OTOOpa: CTa0MIM3HPYIOLIUH,
OBUOKYIIMM,  paspeiBatomivii  (Ou3pynTuBHBIN).  TBopueckas  poJib
ectecTBeHHOTO 0TO0pa. CooTbOp

2.4

[IpucnocobneHHOCT,  OpraHU3MOB  KaK  pe3yibTaT  MHKPOIBOJIIOLMH.
Bo3HuKHOBEHHE  MPUCHOCOOJEHHOCTH Y  opraHu3moB.  [Ipumepst
MPUCTIOCOONEHUH y OpraHu3MoB: Mopdoiioruyeckue, (U3NOIOTHYECKUE,
Ouoxumuyeckue, mnoBeaeHYeckue. OTHOcHUTENbHAs  I11€7eco000pa3HOCTh
MIPUCTIOCOOTICHHI

2.5

Bun w ero «kpurepuum (mpusHaku). Omnpenenenve Buma.  Buabl
MOHOTHNUYECKHME U mnoiutunuueckue. CTpykTypa BHZAa B IpUPOJE:
MOABU/IbI, SKOTHUIIbI, MOMYJISIIUU

2.6

Bunoo6pazoBanue kak pe3yiabTaT MUKPOIBOIIONWHU. V307s11s — KITFoueBOn
daktop  BuaooOpazoBanus. Ilyth u cmocoObl  BHI000pa3OBaHUS:
reorpaduyeckoe,  SKOJOTHYECKOE,  IOJMIUIOWIU3ALUS,  THOpUAN3aIHSL.
Ciydan «B3pbIBHOTO» BHJI0O00OPA30BaHUs M €r0 MPUYNHBI

MaxkposBoJirouust

3.1

Makpo3BotOIHs, WM (UIOTeHE3, KaK MPOIECC MCTOPHYECKOTO Pa3BUTHS
OPraHU4ecKOTO MHUpPa U OTHAENBHBIX CUCTEMATHYECKUX TPYII OPraHU3MOB.
[MTaneonronornveckue u OUoreorpaduuecKue METOIbl U3YUCHHS 3BOJIFOIIHH.
[Tepexonubie GopMbI U (PUIOTEHETHUYECKHE PAIbl OpraHu3MoB. CpaBHEHHE
¢bnopel U (dayHbl MaTepuKOB U OCTPOBOB. buoreorpaduueckue o061acTH
3emiiu. BUIBI-DHIEMUKH U PETTUKTHI

3.2

9M6pI/IOJ'IOl"I/I‘IeCKI/I€ u CpaBHI/ITeJIBHO'MOp(bOJ'IOI‘I/I‘leCKI/Ie MCETOAbI U3YYCHUA
3BOJIFOIIHUH. 3aKkoH 3apOoAbIIICBOTO CXOACTBA. buoreneTndeckuii 3aKoH.
TI'oMoloru4HbIe M aHAJTOTUYHEIE OpTraHbI. Py,I[I/IMeHTapHBIe Opradbl U aTaBU3MBI.
MOJ'IeKy.]'ISIpHO'6I/IOXI/IMI/I‘IGCKI/I6, TCHCTHUYCCKHUEC N MAaTCMATHYCCKHUEC MCTOIbI
N3YUYCHUA OBOJIIOIMH. buoxummndeckas TOMOJIOT'H. HccnenoBanue
XPOMOCOMHBIX Ha60pOB 6J'II/I3KOpO,Z[CTBeHHLIX OpraHn3smMoB

3.3

Hanpasnenus u IIyTH SBOJIIOLIUH. buonoruueckuii rporpecc
u 6uonoruueckuii perpecc. Ilytu goctuxeHHs OHMOIOTHYECKOTO Mporpecca
B OJBoONOIMU: apomopdo3, uAMOATanTanMs W OOmIas JereHepaius.
CooTHollleHHE W  4YepeloBaHUE  HampaBlieHUd HBomonuu. Dopmbl
HaIpPaBJICHHON 3BOIONUH: (uIIeTHYeCKas, TUBEPreHTHAs, KOHBEPreHTHasl,
napayuiensHas. CXoACTBO U paznudne (GopM HapaBIECHHON YBOTIOIUH




3.4

OOmme  3akoHOMepHOCTH  (mpaBwia) — sBomonuu.  I[IporpeccuBHas
HalpaBJIeHHOCTS 3Bomonun. Heobparumocts 3Bomonnu. IIpoucxoxnenue ot
HECTEMAIN3UPOBAHHBIX MpenkoB. llporpeccupyromas —crenuantu3amnus.
AnantuBHas paavauusa. YepenoBaHHE TIJIAaBHBIX HAlpaBICHUM 3BOJIIOLIMU.
HepaBHOMEpHOCTE  3BOJIIOLUMU. YckopeHue  TEMIIOB JBOJIIOLUN.
HeorpaHI/I‘-IeHHOCTI) 3BOJIIOIIMHU

Bo3HuKHOBeHHE U Pa3BUTHE )KU3HU HA 3emute

41

I'nmoTe3sr u TCOPHKU BO3HUKHOBCHHA KHU3HW Ha 3emie: Kp€allnOHU3M,
CaMOIIPOM3BOJIBHOE (CIIOHTAaHHOE) 3apOXKJICHHUE, CTAI[IOHAPHOE COCTOSHHE,
nmaHcriepMusi, Oworo’3. ['mmoresa  camo3apoXIeHHS OKU3HH M e
OIPOBEpIKEHHE

4.2

OcHoBHbIE JTaNBbI HEOPraHNYeCKOU IBOJIFOLM Y. [Inanerapnas
(reonoruueckasi) BOJIIOIMSI. XUMUYECKass BOJONMSI. AOUOTEHHBIN CHUHTE3
OpraHMYECKUX BEIIeCTB M3 Heopranmdeckux. OOpa3oBaHHE NOJUMEPOB U3
MoHomepoB. KoamepBamusi u  KoarepBaTHble Karuid.  Mukpocdepsl.
[Iporennounsl. Pubosumsl. PHK-mup u pubosumsl. @opMupoBanue memOpaH
1 BOBHUKHOBEHHE IPOOHOHTOB

4.3

Hawano oprannueckoil sBomtonnu. IlosiBieHue nepBbpIX KIETOK. DBOJIIOLMS
MeTaboau3Ma. DBONIONMS TNEpBbIX KIeTOK. IIpokapHoTel M 3yKapUOTHI.
[Iporenor — oOmmi mNpeAoK NPOKApUOT W dykKapuoT. [IpoumcxoxaeHue
MHOTOKJIETOYHBIX ~ OpraHu3MoB. BO3HHMKHOBEHHE OCHOBHBIX  LAPCTB
JYKapHOT. DBOJIIOIMOHHOE TPOUCXO0KICHHE BUPYCOB

4.4

OcHOBHBIE 3Tallbl  HBOJIIOLIMM ~ PACTUTENBHOTO  MHpa.  ApOMOPQO3bI
u uanoanantanuu. JKu3He B Boje. [lepBbie pacTteHus — Bojmopociu. Beixon
pactenuii Ha cymy. IlepBbie criopoBbie pacteHus. OCBOEHUE M 3aBOCBaHHE
CyUIM MarnopOTHUKOOOpa3HbIMU. YCIIOKHEHHE pa3MHOKeHus. CeMeHHbIe
pacteHus. OCHOBHBIE YEPThI 3BOJIIOLIMY PACTUTEIBHOTO MHUpa

4.5

OcCHOBHBIE  JTambl  JBOJIIONMH  JKUBOTHOTO  MHpa.  ApoMopdo3bl U
unuoanantanuu. IlepBble XUBOTHbIE — mpocrtedmue. Crnenuain3anus ¢
MOJIMMEPU3AITUS OpraHe’ul. Huddepennmanus KJIETOK. [TepBbIe
MHOTOKJICTOYHBIC JKUBOTHBIE — IUIaCTUHYATHIC. JIBYXCIOWHBIC KUBOTHBIE —
KHIIIEYHOTIONOCTHBIC. [lepBbie TpeXcaoiHbIE KXKUBOTHBIE — TUIOCKHE YEPBH.
[TepBrIit BBIXOA W 3aBOEBaHUE KUBOTHBIMU CcylIu. YneHucrtoHorue. IlepBoie
XOpJOBBIE )XUBOTHBIC. JKU3Hb B Boje. PriObl. BTOpO# BBIXOJ 'KMBOTHBIX Ha
cymy. 3eMHOBOJHBIC. 3aBOCBaHHE ITO3BOHOYHBIMH YKUBOTHBIMH CYIIIH.
[Ipecmbikaromuecs. IItuipl. MunekonuTtaromne. OCHOBHBIE YE€PThI SBOJIFOIUN
YKHUBOTHOTO MHUPa

4.6

Hcropus 3emnn 1 MeTo 1l €€ n3yueHus. Mckonaemple OpraHn4ecKie OCTAaTKH.
I'eoxponosiorus u e€ metoil. OTHOCUTENbHAS M a0COIIOTHAS FEOXPOHOJIOTHS.
I'eoxpoHosioruueckasl IKajga: 30HbBI, 3pbl, MNepHoibl, 3moxu. [Ipobiema
JaTUpOBKU. Pa3BuTme XU3HM Ha 3emile IO 3paM M IIEpUOJAM: apXew,
IIPOTEPO30H, MAJIC030M, ME3030H, KalHO30i. XapaKTepUCTUKA
KJIMMaTa M FeoJIOTHYECKUX IpoueccoB. [losBieHne u pacuBeT XxapaKTEpHbIX
Oopraiu3MoB. BeiMupaHnue BUJIOB M €0 IPUYHHBI

4.7

CoBpeMeHHass cuctemMa opraHmdeckoro wmmupa. Knamuctuka. OCHOBHBIE
CHUCTeMaTH4YeCKHe TpyNnbl OpraHu3moB. [IpuHIMIBI  Ki1accUpHUKaLMU
opranu3zmoB. Cucrematuka. IlapctBa: [poOsinku, Pactenusi, JKuBoTHble,
I'pubbl. CoBpeMeHHBbIE MpPEACTABICHUS O MPOCTEUIIMX KaK OTAEIbHOM
napcrBe. [lonmapcrBa: Apxebakrepun, Jybaktepuu, Okcuportodakrepuu,
barpsuku, Hacrosmme Bomopocinu, Beicmime pacrenus, IIpocrenmue,
Mmuoroknetouynsie. CoBpeMEHHOE COCTOsIHWE H3y4deHus: BHUIOB. [IpoGiema
coXpaHeHHs Oropa3HooOpasus Ha 3emiie




Hponcxomeﬂne YECJI0BCKA — AaHTPOIIOI'€HE3

5.1

AnTpornosiorust — Hayka o 4ejoBeke. Pa3gensl u 3agauu aHTPOIOJIOTUU.
Metoapl  anTpomnosiorud. HayuHble TeopuM: aHTpPONOIE€HHas TIMIOTE3a
K.b. Jlamapka, cumuanbHas Tteopus Y. JlapBuHa, TpynoBas — TeOpHUs
@. DHrenbca

5.2

CXxoacTBO UenoBeKa ¢ )KUBOTHBIMU. CHCTEMaTHYECKOE MOJI0KEHNE YEIIOBEKA.
CBuzerenbcTBa CXOACTBA 4YEJIOBEKA C JKMBOTHBIMM: CPAaBHHUTEIbHO-
Mopdoioruueckue, AMOPHUOJIOTUYECKHE, (bU3H0I0T0-OMOXUMHUYECKHE.
OTnnuus yenoBeka OT KUBOTHBIX. [IpIMOX0XkKI€HNE U KOMIUIEKC CBSI3aHHBIX C
HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOW CUTHAJIIBHOM CUCTEMBI.
JBuxymue cuibl ((pakTopbl) aHTPONOreHe3a: OMOJIOrMYECcKUe, COLUAIbHBIE.
CooTHolIeHHE OHOJOTHYECKHX M COLHUANbHBIX (DaKTOpOB

B aHTPOIIOTE€HE3E

5.3

OcHOBHBIE CTaJUU aHTpOIIOTEHEe3a. J[puomuTekn — MpelKd 4YeJoBeKa U
4yeJl0BeKoOOpa3HbIX 00e3bsH. [IpoToaHTpon — NpeaIIecTBEHHUK YeIOBEKa.
ApxaHTpon — ApeBHeHmmii 4enoBek. [lameoaHTpon — JpeBHUM YeEJIOBEK.
Heoantpon — 4enoBeK COBPEMEHHOIO THUMA. ODBOJIIOLKA COBPEMEHHOIO
yenoBeka. EcTecTBeHHBIM O0TOOp B MOMISIUSAX uenoBeka. MyTalMOHHBIN
npouecc u nosuMopdusm. IonynsunoHHbie BONHBI, Apeii¢ reHOB, MUTpaLUs
1«3 deKT ocHOBATENISD»

5.4

UYenoBeueckre  pacbl. OcHOBHblE  OOJbIIME  pacbl:  €BPONEOUAHAS
(eBpasmiickasi), HETpO-aBCTpAIOUIHAS (PKBATOPHUAJIbHAS), MOHTOJOWTHAS
(a3uarcko-amepukaHcKas). BpeMss m MecTO BO3HMKHOBEHHUS YEIOBEUYECKHX
pac. Bpemss u mytu pacceneHusi dYenoBeka Mo IUlaHere. [lpuyuHbI U
MEXaHU3MbI pacorene3a. EnnHcTBo yenoeyeckux pac. Merucanus. Kputuka
COILIMAJILHOTO JapBUHM3MA U pacu3Ma. HaydHass HecoCTOSTENbHOCTh pacoBOM
AHTPOMOJIOTUH U PacoBOil rurueHsl. [IprcrnocoO0neHHOCTh YenoBeka K pa3HbIM
ycnoBusiM cpensl. BiusHue reorpaduyeckoil cpenbl Ha MOPQOJOTHIO U
(hM3MOJIOTHIO YEIIOBEKA

JKOJIOTHSI — HAYKA 0 HAIOPraHU3MEeHHBbIX cucTeMax. Opranu3mbl M cpeaa oOUTAHUS

6.1

Paznenst u 3apaun sxonorun. CBs3b SKOJOTUU C IPYTUMU HayKaMu. MeTo bl
skosiorun. [loneBrie HaOMIOACHNS. DKCIIEPUMEHTHI B 9KOJIOTUHU: IPUPOIHBIE U
naboparopubie. Metonsl cOopa 0o0pa3inoB. MojenupoBaHHe B HSKOJOTHH.
MOHUTOPUHT  OKpYXKawolled  cpeibl:  JIOKaJbHbIA,  pPErHOHAIbHBIN
U rI00aJIbHBIN

6.2

Cpenpl obuTaHus OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAs,
BHyTpHOpranuzMeHHas. dusnko-xumMudeckre 0CoOEHHOCTU cpell OOUTaHus
opranu3moB. [IpucnocobneHuss opraHM3MOB K >KM3HH B Pa3HBIX Cpelax.
Dkonorudeckre (akToppl M 3aKOHOMEPHOCTH UX JAeiicTBus. JlelicTBue
JKOJIOTHYECKUX  (AKTOpOB  Kak  pa3Apakureseil,  OrpaHUYMTENeH,
MOAU(PUKATOPOB, CUTHANOB. brojoruueckuii ONTUMYM M OTPaHUYUBAIOLIUI
¢akrop. IlpaBuma  MuUHUMYMa U MakcUMyMma.  TOJEpaHTHOCTD.
OBpHUOMOHTHBIE W CTEHOOMOHTHble  opraHu3mbl.  Kiaccudukanus
9KOJIOTHYECKUX (haKTOpOB: abMoTHYECKHEe, OMOTHYECKUE, AaHTPOTIOT'€HHBIE




6.3

Abuotnueckue Qakropel. CBerT Kak 3Konorudeckuid ¢akrop. eiictBue
pPa3HbIX YYacCTKOB COJIHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJIOTMUYECKUE
IPYyIIbl PACTEHUH U JKUBOTHBIX IO OTHOUIEHHUIO K cBeTy. CHUrHaJIbHAsA POJIb
ceera. Poronepuoau3m. TemmepaTypa kak s3konorndeckuit pakrop. Jlericteue
TeMneparypbl  Ha  opraHusmbl.  [loMKMJIOTEpMHBIE U TOMOMOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OpraHU3Mbl. TeMIiiepaTypHble
pUCIOCOOIeHNUS OPraHHU3MOB. IIpaBuna Annena u beprmana.
BnaxHocte kak skosornyeckuil Qaxrtop. [IpucnocoOnenust pacteHuid K
noJepKaHuio BogHoro Oananca. Kiaccugukanus pacTeHU 10 OTHOIIEHUIO
kK Boxe. IlpucrocoOneHuss >KMBOTHBIX K HM3MEHEHHIO BOJHOTO pEKHMA.
l'azoBpiii 1 unoHHBIM coctaB cpenbl. [louBa u penbed. [lorognsie u
kinuMatudeckue ¢akropsl. [IpucnocoOneHust OpraHu3mMoB K JIEHCTBUIO
abuotuyeckux (paxkTopoB. buosornyeckue puTMbl. BHelIHNEe U BHyTpeHHHE
putMbl. CyTOUYHBIE M TOAWYHBIE PUTMBL. [IpHcnocOoOIEeHHOCTh OPraHu3MOB
K CE30HHBIM U3MEHEHUSAM YCIOBUH KU3HU

6.4

XKuznennsie popMbl opranu3MoB. [loHsaTHE O KUZHEHHON (opMe OpraHusma.
XKuznennele (HOpMBI pACTCHHIU: JIepeBbs, KYCTAPHHUKH, KyCTApHUYKH,
MHOTOJIETHHE TPaBbl, OJHOJETHHUE TpaBbl. JKM3HEHHBIE (DOPMBI KHUBOTHBIX:
TUAPOOUOHTHI, T€OOMOHTHI, adpOOHOHTHL. OCOOEHHOCTH CTpoeHus u olOpasa
KHU3HU

6.5

buotnueckue dhaktopsl. Buasl OMoTHYECKUX B3aUMOICHCTBUN: KOHKYPEHIINS,
XUI[HAYECTBO, TMApPAa3UTHU3M, MYTyajau3M, KOMMEHCAJIU3M, aMEHCAIIU3M,
HEUTpanu3M. 3HaUeHUE OMOTHYECKUX B3aWMMOJICHCTBUM /ISl CYIIECTBOBAHUS
OpraHu3MOB B cpene obutanus U B cooOmiectBax. [IpuHiun

KOHKYPEHTHOTO MCKJIIOYEHUsT KaK OJHO M3 3KOJIOTMYECKHX MPaABUII
CYIIECTBOBaHMS OPraHU3MOB B CpeJie OOUTaHHUSI

Ikojoruye

CKasl XapaKTePUCTUKA BUIA U MO/ U

7.1

DxoJiornueckas Huma Bumaa. MecrooOuranue. [loHsaTtre 00 3KOIOTrMYECKOM
HHIIE BHAA. MHOTOMEpHass MOJIeNb 3KOJOTMYECKOW Hullud. Pa3zmepsl
sKkoJiorndeckor Humu. (CMeHa 5SKOJIOTHYSCKOM HHIIHA. OKOJIOTHYSCKHE
XapaKTEPUCTHKU Tmonyiasauun. llomymsiius kak OWOJIOTMYecKas CHCTEeMa.
OcHOBHBIE TMOKa3aTeau IMOMYJIAIUH. BbHOTHYECKHI MOTEHIMAT MOMYJISAINUN.
KpuBsie pocTa YMCIEHHOCTH MOMYJISIIHHA

1.2

DKkoJjoruyeckas CTpyKTypa mnonyisiuu. I[IpocTpaHcTBeHHass CTpyKTypa U
pa3MenieHe ocobeil B momyisiiuu. Bo3pacTHas CTpyKTypa M BO3pacTHbIE
nupamMuel nomynauud. llomoBas cTpykTypa MOMYNSIHH. DTOJOTHYECKas
(moBeneHYecKasl) CTPYKTypa mnomyiasiuuu. JluHaMuka momysiasiauu U eé
perynsauus. Tunel fuHaMUKU nomynsauuid. OleHKa YUCICHHOCTH OIS,
KpuBbie BbDKMBaHUS. Perymsmus uuciaeHHOCTH mnomyasiuil. DakTopbl
CMEPTHOCTH U EMKOCTh CpeJIbl

Coo01ecTBa 1 YKOJIOTHYECKHE CHCTEMBI

8.1

CoobmectBa opranusmoB. buonenoz u ero crpykrypa. CBsizu Mexny
OpraHu3Mamu B OuoreHo3e. CaoiicTBa OMOTreo01IeHO30B:
CaMOBOCIIPOU3BOJICTBO, YCTOHYMBOCTb, CAMOPETYJSALMs, CaMOpPa3BHUTHE.
Huknuueckne m3MeHeHHss B OumoreoueHosax. IloctynaTtenbHble M3MEHEHUS
coobuiecTB — cykueccuu. IlepBUuyHBIE M BTOPHUYHBIE CYKLECCHMM U UX
OpUYMHBL.  AHTPOIOTeHHbIE  CcyKleccud. KiummakcHoe — cooOIecTBo.

buopasznooOpasue — 0CHOBa YCTOHYMBOCTH COOOIIECTB




8.2

Oxocuctema. CTpyKTypHbIE KOMIIOHEHTBl 3KOCHUCTEMbI: IPOJYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemecTB U IOTOK SHEPIHH B
skocucteme. Tpodudeckue ypoBHu. Tpoduueckue nenu u cetu. OCHOBHBIC
II0Ka3aTeu 3KocucTeMbl. buomacca u npoaykius. IKOJIOTHYECKUE TTUPAMU JIb
yucen, Ouomaccel u sHepruu. [IpaBuno mupamuasl sHepruu. [lpupoHbie
9KOCUCTEMBI. DJKOCHCTEMa o03epa. OKOCHUCTEMa CMEIIAHHOro  Jieca.
CrpyKTypHblE KOMIOHEHTHI U TpOo(UUeCKasi CETb SKOCUCTEM

8.3

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. Arpo3kocucTeMbl. OTINYUS arpOdKOCUCTEM OT
OnoreoneHo30B. YpoOoskocucTeMbl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHUCTEM.
loponckas ¢umopa wu  dayna. CuHaHTpoTH3amMsi TOPOJCKOH  (ayHBI.
Buonorndyeckoe ¥  XO3SIICTBEHHOE 3HAUYEHUE AarpO’IKOCHUCTEM

1 ypOOIKOCUCTEM

Buocdepa — riodanbHas 3kocucTemMa

9.1

buocdepa — xuBas o6osmouka 3emiin. Pa3Butue npeacrasiennii o 6uocdepe B
tpyaax B.1. Bepunanckoro. O6mnactu 0uocdeps! u e€ cocras. KuBoe BemecTBo
6uocdepsl U ero GyHKIUU

9.2

3aKOHOMEpHOCTH cyuiecTBoBaHMs Onochepsl. OcobeHHOCTH OHOchepbl Kak
rofanpbHOM  JKOCHCTeMBl. JluHaMuueckoe paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB 1 OMOre0XMMHYECKHE HUKIIbl. PUTMUYHOCTS SIBIEHUIM
B Onocdepe

9.3

3onanbHOCTh Onocdepnl. [lonstTne o Ouome. OCHOBHBIE OWOMBI CYIIIH:
MoJsipHBIE  O0NacTH W TyHHApa, XBOWHBIE Jieca, CMEIIaHHBIE U
INAUPOKOJIMUCTBEHHBIC JI€CA, CTCIIM, CaBaHHBI, KYCTapHUKH, ITYCTbBIHH,
BIIQKHBIC TPOIMYECKUE Jieca, BBICOKOTOphs. KimMar, pacTHTEIbHBIA WU
YKUBOTHBIN Mup 0nomoB cymu. [Tonspaas acummeTpusi ornochepst




Crnennduxanust KOHTPOJIbHBIX H3MEPHUTEIbHBIX MATEPHATOB
s nposenenus B 2024 roay eamHoOro rocyaapcrBeHHoro 3x3amenano bMOJIOI'MA

Haznauenune KOHTpOIbHBIX U3MepUTENbHbIX MaTepuanos (KMM) EI'D

Enunelii rocynaperBenHsiil 3x3amen (EI'D) npencrasnser coboit popmyrocynapcTBeHHON
UTOTOBOM aTTECTAllMM, IPOBOAUMOM B LIEJISIX ONPENEIEHHSI COOTBETCTBUSI PE3YJIbTATOB OCBOEHUS
00yJaroIMMHUCS OCHOBHBIX 00pPa30BaTEIbHBIX TPOTPAMM CPEIHETO 001Iero 00pa3oBaHus
COOTBETCTBYIOIIUM TpeOOBaHHUSIM (heepaibHOTO TOCYapCTBEHHOTO 00pa30BaTeIbHOTO
cranzapra. Jljig ykazaHHBIX LeJIel UCIIOJIb3YIOTCS KOHTPOJIbHBIE H3MEPUTENIbHBIE MaTepHaJIb
(KUM), npeacrasisitonue co00i KOMITIEKCHI 3aJaHU CTaHIApPTU3UPOBAHHOM (DOPMBI.

EI'D npoBoautcst B cooTBeTCTBUM ¢ DenepanbHbIM 3akoHOM OoT 29.12.2012

Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @enepanun» u [lopsaxkomnposenenus
rocy/lapCTBEHHOW UTOTOBOM aTTeCcTallMM 10 00pa30BaTeIbHBIM IPOrpaMMaM CPEIHETO OOIIEero

o0pa3oBaHusl, yTBEPKAEHHBIM TTprKa3zoM MunmnpocsenieHus: Poccuun u Pocodpramzopa ot
04.04.2023 Ne 233/552.

JoxymenTsl, onpenensitoiue conepxxanne KUM EI'D

Conepxanne KM EI'D onpenensercs Ha 0ocHOBE (pe/iepaJIbHOTO TOCYIapCTBEHHOTO
00pa3zoBaTeNIbHOTO CTaHIapTa cpeaHero oomero oopazosanus (naitee — GI'OC):

npuka3 MunucrepcTsa npocsemenus Poccuiickonn @enepannn ot 12.08.2022 Ne 732 «O
BHECEHUHU U3MEHEHHH B (e/iepalibHbII rocyJapCTBEHHBIN 00pa30BaTeIbHbIN CTAHIAPT CPEIHETO
obuiero o6pa3oBaHusl, yTBEpKAEHHBIN NMprkazoM MuHUCTEpCcTBa 00pa30BaHus U HAYKU
Poccwuiickoit @eneparuu ot 17.05.2012 Ne 413y,

npuka3 MuHmcTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu 0117.05.2012 Ne 413 (c
m3menenusmu 2014—-2020 rr.).

JleTanu3upoBaHHbIC TPEOOBAHUS K pPe3yIbTaTaM OCBOSHHUS OCHOBHOM 00pa30BaTelbHOM
MpOrpaMMBI CpeTHero o01ero oOpa3oBaHus, MPOBEPsiIEeMbIe HA OCHOBE n3MeHEHHOTO B 2022 T.
OI'OC, ABIAIOTCS TPEEMCTBEHHBIMU 110 OTHOIIEHHIO K TpeboBaHusiMm ®I'OC 2012 r.

[Tpu pa3pabotke KUM EI'D yuntbeiBaercs conepkanue ¢genepanbHoii 00pa3oBaTelbHOM
MporpaMMBI cpetHero o0rero oobpazoBanus (mpukaz MuHHUCTEpCTBA TIpocBenieHust Poccutickoi
®enepanun ot 18.05.2023 Ne 371

«O0 yrBepxkaeHuu ¢deaepanbHON 00pa3oBaTeNIbHON MPOTrPaMMBbI CPEIHETO 00IEro
00pazoBaHUM»).

[Toxxoas! k 0TOOPY coneprkanus, pazpadotke ctpykTypsl KUM EI'D

JIn4dHOCTHBIE PE3yNIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTeNIbHOM MpOrpaMMbl
oOyuaroumucs (Ha ocHoBe n3MeHEHHOTro B 2022 r. ®I'OC) oTpakaroT rOTOBHOCTHH
CIOCOOHOCTH 00YJAIOMIMXCS PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHON BHYTPEHHEH MO3HIIUEH
JUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIU, TO3UTUBHBIX BHYTPEHHUX YOCKICHUIA,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO 0OIIECTBA, pACIIUPEHUE
YKU3HEHHOTO OTBITA U OIBITA JESITEILHOCTH B IMPOLIECCE pealn3allii OCHOBHBIX HAIlPaBICHUI
BOCIHUTATENbHOM AeaTenbHocTU. CollepskaHue M pe3ylbTaThl BhIONHEHUs 3amanuii EI'D
CBSI3aHbl B TOM UHCJIEC JOCTHKEHHUEM JIMUHOCTHBIX PE3YJIbTATOB OCBOEHHS OCHOBHOM
oOpazoBarenbHOM nporpammsl 1o u3MeHEHHOMY B 2022 r. ®I'OC B yacTi GpU3NUECKOT0o
(chopmupOBaHHOCTH 340POBOTO U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOLICHHUS K
CBOEMY 3JI0POBBIO U JIp.), TPYJIOBOTO (MHTEPEC K PA3INYHBIM chepaMpodeccHoHaTbHOMI
JEATeNbHOCTH U JIp.), SKOJIOTNYECKOTo (C(hOpMUPOBAHHOCTD 3KOJIOTUUYECKOH KYIbTYpHI,
MTOHMMaHHE BIUSHUS COLIMATbHO-3KOHOMUYECKUX ITPOILIECCOB Ha COCTOSTHUE PUPOHOMN U
COLIMAIBHOM CpeJibl, 0CO3HAHUE III00aTbHOT0 XapaKTepa SKOJIOTHYECKUX MTPOoOIIeM U Jp.)
BOCIIMTAHUS, a TAKXKE MPUHATHS HEHHOCTH HAYYHOTO MO3HAHUS (COPMHUPOBAHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH M OOIIECTBEHHON
MIPAKTHUKHU, COBEPIICHCTBOBAHUE S3bIKOBOM M YUTATENbCKOM KYJIbTYPHI KaK CpeCTBa
B3aMMO/ICHCTBHS MEX/1y JIIOIbMHU U TIO3HaHUs Mupa u ap.). [logpoOuas nundopmarus o



JMYHOCTHBIX pe3ybTaTaXx OCBOEHHS OCHOBHOM 00pa3oBarenbHoi mporpammbl o @I'OC 2012 r.
U IPEEMCTBEHHBIX JETAIM3UPOBAHHBIX TPEOOBAHUAX K JINYHOCTHBIM pE3yJbTaTaM B U3MEHEHHOM
®I'OC 2022 r. npuBenieHa B pasjeine 3koauduraTopa.

KM EI'D mo OWOJOTHMH YYHUTHIBAIOT CHENU(PUKY MPEeJAMETa, €ro Meiu

U 3371a4M, UCTOPUYECKH CIIOKHMBIIYIOCS CTPYKTYpY Onosornyeckoro oopazosanus. KUM
KOHCTPYUPYIOTCS UCXOSl U3 HEOOXOAMMOCTH OIIEHKU JAOCTIHKEHHSI BHITYCKHUKAMH
METanpeIMETHBIX U MPEAMETHBIX PE3YIbTATOB OCBOCHHUS OCHOBHOI 00pa3oBaTeIbHON
MPOTrpaMMBI CpeHETo 00I1ero 00pa3oBanus. 3a1aHUsI KOHTPOIUPYIOT CTENIEHb OBJIAJICHUS
MIPEIMETHBIMM 3HAHUSAMHU U YMEHUSIMHU Kypcau MPOBEPSAIOT cHOPMUPOBAHHOCTD Y BBIIYCKHUKOB
CpEIHEN MIKOJIBIOMOIOrn4eCKOl KOMIIETEHTHOCTH. [IpH BbINONIHEHNH 3aJaHU, TOMUMO
MpEAMETHBIX 3HAHUHM, YMEHUN, HABBIKOB M CIIOCOOOB MO3HABATEILHOM JACSITEIBHOCTH,
BOCTpeOOBaHbI TAK)KE YHUBEPCAbHBIC ydeOHbIC TO3HABATEIbHBIC, KOMMYHHKATHBHBIE U
perynaTuBHbIe (CaMOOpraHU3aMsl 1 CAMOKOHTPOJIb) AEHCTBHUSL.

OObeKkTaMy KOHTPOJIS CIIy’KaT 3HaHUS U YMEHUS BBIITYCKHUKOB, CPOPMUPOBAHHBIE TpU
U3YYEHHUU CIIEAYIOUIUX COJIEP’KATENbHbIX Ppa3JesIOB:

«buomnorus kak Hayka. JKuBble CUCTEMBI U X U3Yy4YeHUEY, «KIIeTKka KakOpraHuzmy»,
«Opranu3m  Kkak  Ouosoruueckas  cuctema», «Cucrema u MHOrooopasue
OpraHMuYecKoro Mupa», «OpraHu3M 4eloBeKa U €ro 370POBHEY,

«Teopus sBomonyn. PazsuTue xu3Hu Ha 3emie», « IKOCUCTEMBI U MPUCYILIHE UM
3aKOHOMepHOCTH». [10/100HBIH 101X0/1 TO3BOJIIET OXBAaTUTh MPOBEPKOI OCHOBHOE

colepkaHue Kypca, oOecrneuuTh cojepkarenbHyro  BamuaHocth KHM.B
AK3aMEHAIMOHHOM paboTe mpeodIaarT 3aaanus u3 pazzaena «Oomas OnoI0THs, TOCKOJIBKY B
HEM MHTETrpUPYIOTCS U 000011at0TCs (paKTUUECKHE 3HAHMUSI, TOJIyY€HHbIE Ha YPOBHE OCHOBHOTO
o011ero 00pa3oBaHus, pacCMaTPUBAIOTCS 00IIEOMOTIOTHIECKIE 3aKOHOMEPHOCTH,
MPOSIBJISIOIINECS HA Pa3HBIX YPOBHAX OpraHU3alny )KUBOW npuposl. K ux yuciy cienyer
OTHECTH: KJIETOUYHYIO, XPOMOCOMHYIO, 3BOJIFOLIMOHHYIO TEOPUH; 3aKOHBI HACJIEICTBEHHOCTH U
M3MEHUYMBOCTH; SKOJIOTHYECKHE MPUHIIUIbI, PaBUIa U 3aKOHOMEPHOCTH Pa3BUTHsI OMOC]EpHI.

B conep:xanue mpoBepky BKIIIOUEHBI U IPUKIIATHbIE 3HaHUS U3 0071acTU OMOTEXHOJIOTHUH,
CEJIEKIIMM OPTraHUu3MOB, OXpaHbl MPUPO/IbI, 3I0POBOTO 00pa3a HKU3HU YEJIOBEKa U JIp.

[Tpuopurernoii mpu koHcTpyupoBanuu KM sBasieTcss HE0OX0MMOCTh IPOBEPKH Y
oOyuaronuxcs chopMUPOBAHHOCTHU CIIEIYIOIIUX CIIOCOO0B AESATEIbHOCTHU: BIAJCHUE CUCTEMOMN
OMOJIOTMYECKUX 3HAHUM, B TOM YHCII€ 3HaHUI1 000CHOBHBIX METOJaX HAyYHOTO TIO3HAHMUS,
MIPUMEHEHHE 3HAHUN MTPU 00BICHEHUU OMOJIOTMYECKHUX MPOLIECCOB U SIBIICHUI; YMEHUE peliaTh
MOMCKOBBIE OMOJIOrMUeCcKre3aauu, yCTaHABIMBATh B3aUMOCBSI3U MEXK Y CTPOCHUEM U
(GYHKIUSIMHU OPraHU3MOBY UX YacCTel, BBIJETSTH CYHIECTBEHHbIE TPU3HAKH KUBBIX CUCTEM
Pa3HOTO YPOBHSI, UCIIOJIb30BATh APTYMEHTHI, TEPMUHOJIOTHIO U CUMBOJIMKY JIJISl JOKA3aTeIbCTBA
HAyYHOU TOYKH 3pEHHUSI, a TAKKE KPUTUUECKU OLIEHUBATh HH(OPMALIUIO OMOJIOTHYECKOTO
COJICpXKAHUS.

Crpykrypa Bapuanta KUM EI'D

Kaxxnpiii Bapuant KM conepxut 28 3aaaHuil U1 COCTOUT U3 ABYX YaCTEH,
pasnuyaromuxcs no GopmMe 1 ypoBHIO CI0KHOCTH.

Yacts 1 conepxut 21 3ananue:

6 — ¢ MHOKECTBEHHBIM BHIOOPOM OTBETOB U3 MPEUI0KEHHOTO CIHMCKA;3 — Ha IIOUCK
OTBETA 110 U300paKEHUIO HA PUCYHKE;

4 — Ha yCTaHOBJICHHE COOTBETCTBHS AJIEMEHTOB JIByX-TPEX MHOXKECTB;

4 — Ha yCTaHOBJICHHE MOCIIEeI0BATEIBHOCTH CUCTEMAaTUYECKUX TAKCOHOB, OMOJIOTHYECKUX
00BEKTOB, MPOLIECCOB, SIBICHUIA;

2 — Ha peleHre OMOJIOTUYECKUX 3a/1a4 1O IIUTOJIOTUH U TeHETHKE; 2 — Ha JI0TIOJTHEHUE
HeocTaolel nudopmalmy B Ta0IuIE;

1 — na aHanu3 uHpopMaIMHK, IPEACTABICHHON B rpagMuecKoi Wi TabIu4HOM opme.



OtBer Ha 3a1anus yacTu 1 7a€Tcst COOTBETCTBYIOIIEH 3aMKChIO B BUJIE CIIOBA
(cmoBocoueTaHus), Yucia UK MOCIeI0BaTeIbHOCTH HU(p, 3aTUCAHHBIX 0e3 TpoOesIoB 1
pa3aesInTeNbHbIX CHUMBOJIOB.

Yactb 2 conepxut 7 3aaHUi ¢ pa3BEPHYTHIM OTBETOM. B 3THX 3a1aHUsIX OTBET
dopmynupyeTcsi W 3alHCHIBACTCS AK3aMEHYEMBIM CaMOCTOSTENILHO B pa3BEPHYTOM
¢dopme. 3amanust 3TOM YacTH pabOTHI HALIEIEHBI HA BBISBICHUE BBIITYCKHUKOB, MMEIOIIHX
BBICOKHI YpOBEHb OMOJIOTMUYECKOM MOATOTOBKU

B gactu 1 3aganus 1-21 rpynmupyroTcst Mo coaepiKaTeIbHbIM OJIOKaM, MPEICTaBICHHBIM
B Koau(ukaTope, uro obecrieunBaeT 0osee I0CTymHOe Bocnpusitue nHpopmanmu. B gactu 2
3aJaHus TPYNIHUPYIOTCS B 3aBUCUMOCTH OT IPOBEPSIEMBIX BHJIOB YUEOHOH NEATETHHOCTH U B
COOTBETCTBUU C TEMAaTUUYECKON MPUHA]IEKHOCTHIO.
Pacnipenenenue 3amanuii sSK3aMeHAITMOHHOM pabOTHI 1O €€ YacTsM C y4éToM
MaKCHMAaJIbHOTO MEPBUYHOrO OaJijia 3a BHINOJIHEHNE 3aJaHUH KaXk/101 YaCTH MPUBOJNUTCS B
tabnuue 1

Yac Kox | Makcu- [IpouieHT MakCUMaJIBHOTO Tum 3amanui
TH u- MaJlbH MepBUYHOTO Oasa
pabo | yecTB B 32 BBITIOJIHEHUE 33 JaHHI
TBI 0 TIePBUY JTAHHOW YacCTH OT

3aJ1a HBIHN MaKCHMaJIb- HOTO

HUN Oann TePBUYHOTO OaJia

3a BCIO paboTy, paBHOTO 57
Yactp 2 3 63 C KpaTKUM OTBETOM
1 1 6
Yacts 7 2 37 C pa3BépHYTHIM
2 1 OTBETOM
Uroro 2 5 100
8 7

1. Pacnpenenenne 3amanuii Bapuanta KUM EI'D mno coaep:kanuio, nposepsieMbIM
TPpeOOBAHUSIM K Pe3yJbTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTebHOW MNPOrpaMMbl
cpeaHero o01ero o0pa3zoBaHus

Dk3aMeHaIlMOHHasg  paboTa COCTOMT M3 CEMH  COJEpPXKATENbHBIX  Pa3felioB,
MIPEJICTAaBICHHBIX B KoAU(UKATOpEe NpOBEpAEMbIX TPeOOBaHHM K pe3ylbTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeNbHONW MPOTrpaMMbl CpeIHEro oOuiero oOpa3oBaHHUs U DJIEMEHTOB
COJIep’KaHus ISl MIPOBEJCHUS €UHOI0 rOCYAapCTBEHHOTO 3K3aMeHa Mo OHOJoruM (Janee —
kogudukarop). ConepkaHue pas3leioB HAMpaBICHO HA MPOBEPKY 3HAHUSA: OCHOBHBIX
MOJIOKEHU OMOJIOTHYECKUX TEOPUid, 3aKOHOB, MPaBUJ, 3aKOHOMEPHOCTEH, HaAyYHBIX TUIIOTE3;
CTPOEHUS U MPU3HAKOB OMOJIOTMUYECKUX OOBEKTOB; CYIIHOCTH OMOJOTMYECKHX IMPOILIECCOB U
SIBJICHUI; 0COOEHHOCTEH CTPOCHUS, )KU3HEIeATEIbHOCTH OpPraHi3Ma YeJI0BeKa; THTHEHUYECKUX
HOPM U MPaBUJI 3A0POBOTO 00pa3a KU3HH.

IlepBblii pa3nen «buonorus kak Hayka. KuBble cHCTeMbl U HX H3yYeHHE»
KOHTPOJHUPYET MaTepuall O JOCTHKEHUSX OUOJIOTHH, METOJaX HCCIeN0BaHUs, 00 OCHOBHBIX
YPOBHSIX OpPraHU3aluu 5KMBOM IPUPOIBI.

Bropoii pasgen «Kuerka kak OMOJI0rHYecKasi CHCTEMAa» COACPKUT 3aJaHMs,
MIPOBEPSIONIUE: 3HAHUS CTPOSHUS, KU3HENEATEIbHOCTH, MHOTO00Opa3us KJIETOK U BHPYCOB;
YMEHHsI YCTaHaBIIMBAaTh B3aHMMOCBS3b CTPOCHUS U (YHKIHMH OpPraHOUAOB KIETKU; yMEHHs
pacrno3HaBaTh, CPaBHMBATh M aHAJIM3UPOBATh MPOLECCHI MIACTUYECKOTO M SHEPIETUUECKOTO
oOMeHa B KJIETKaX; YPOBEHb OBIAJCHUS YMEHHUSIMHU MPUMEHITh OMOJOTHUYECKUE 3HAHUS MPHU
pelIeHnN 3a/1a4 MO LIUTOJIOTUH.

Tpernii pazgen «OpraHusM Kak OMOJIOTMYECKAasi CHCTEMa)» COACPKUT 3aJaHusl,
MPOBEPSIONIME 3HAHUS MHOTrooOpa3us TKaHeW, OHTOreHe3a OpraHu3MOB W HX



BOCIIPOU3BEICHUS, 3aKOHOMEPHOCTEH HACIEJCTBEHHOCTH M W3MEHYMBOCTH, CENEKIUH U
OMOTEXHOJIOTMH, a TakKXE BBISIBIACT YPOBEHb OBJAJCHHUS YMEHHSAMU MPHUMEHATh
OMOJIOTUYECKHE 3HAHUS ITPH PELICHUH 33134 110 TeHETUKE.

YerBépThlii pa3aen «CucreMa 4 MHOroo0pa3ne OpraHu4eckoro MMpa» IpoBepsieT
3HaHUS MHOTr000pasus, CTpOCHHUS, KHU3HEICATEIIEHOCTU U PA3MHOKCHHS
OpPraHu3MOB PpA3JIMYHBIX LAPCTB JKMBOH TNPHUPOJBI;, YMEHHUS CPAaBHUBATh OpPraHU3MBI,
XapakTepu30BaTh M ONPEHeNsATh  MX  NPUHAMISKHOCTh K  ONPEACIEHHOMY
CHCTEMaTHYECKOMY TaKCOHY.

IsaTelii pazgen «Opranusm yejioBeKa U ero 310p0Bbe» HANPABICH HA OTIPEICIICHUE
YPOBHSI OCBOEHHSI CHUCTEMbI 3HAHMH W MPEIMETHBIX YMEHHH, KACAIOMIMXCS CTPOCHHS M
KHU3HEIEATSILHOCTH OPraHu3Ma YeJIOBEeKa, a TAKXKE BOIIPOCOB TMTUEHBI M OKa3aHUsI TEPBOM
MEIUIMHCKON ITOMOIIIH.

IlecToii pa3zgen «IBoawuus *KUBoW mnpupoasl. PazBuTHme :ku3HM Ha 3emue»
MPEJCTaBIICH 3aJaHUSIMH, HAIIPABJICHHBIMHI HA KOHTPOJIb 3HAHUH O BUJE, IBHKYIINX CHIIAX,
HaTPaBJICHUAX M PE3yJbTaTax 5BOJIONMH OPraHWYECKOTO MHpPA; YMEHHH OOBICHATH
OCHOBHBIE apoMOP(O3bI ¥ HIMO0AANITAIIMH B YBOJIFOIIMH PACTHUTEIHHOTO M )KUBOTHOTO MHUDA,
YCTaHABJIMBATh B3aUMOCBSI3b JBIDKYIINX CHIIU PE3yJIbTaTOB BOJIOIHH.

CenbMoii pa3zgen «IKOCHUCTEMBbI M MPHUCYIIHE UM 3aKOHOMEPHOCTH» COJICPKUT
3aJaHMs, HANPaBIICHHBIE HA MPOBEPKY 3HAHWUH 00 SKOJOTMYECKHX 3aKOHOMEPHOCTSX, O
KpPYroBOpOTE BEIIECTB B OMOC(epe; YMEHUH YyCTaHABIMBATH B3aWMOCBS3M OPTaHU3MOB B
HKOCHUCTEMAX, BBISBIISTH MPHYMHBI YCTOWYHBOCTH, CAMOPA3BUTHS 1 CMEHBI DKOCUCTEM.

B Tabnwie 2 npuBeneHo pacipeaesieHre 3alaHuid o CoIepKaTeTbHBIM pa3/iesiaM Kypca

ounosioruu

Tabauya 2 Pacnpedenenue 3a0anuti 3K3aMeHAYUOHHOU PAOOMBLNO COOEPAHCAMENbHBIM

paszoenam Kypca ouonocuu

ConepxartesbHbIe pa3aeiibl KonnuectBo 3amanuii
Bcest pabota Yacts YacTs 2
1

1. buonorus xak Hayka. JKuBbie 5 3 2
CUCTEMBI U UXU3yUCHHE
2. Knerka kak Onosoruyeckas cucrema 4 2-3 0-1
3. Opranusm kak OuoJioruuecKas 4-5 2-4 0-1
cucTema
4, Cucrema 1 MHOTOOOpasue 4-7 4-5 1-2
OpraHMYECcKOTo MUpa
5. Opranusm 4esoBeKa M €ro 3JI0POBbE 4-7 4-5 1-2
6. Teopus sBomronuu. Pa3Butre Ku3HU 4 2 1
Ha 3emJe
7. DKOCUCTEMBI U MIPUCYLIUE UM 4 2 1
3aKOHOMEPHOCTH

Hroro 28 21 7

3anaHus 4acTH 1 MpoBepsIOT YCBOEGHHE CYIIECTBEHHBIX 3JIEMEHTOB COJIEpXKaHMs Kypca
OMOJIOTUM Ha YpPOBHE CpelHero obmero oOpa3oBaHMs, C(POPMUPOBAHHOCTh Y BBITYCKHUKOB
Hay4HOTO MMPOBO33pPEHUS M OMOJIOTHMYECKON KOMIIETEHTHOCTH, OBJaJIeHHE pa3HOOOpa3HbIMHU
BUJAMU y4eOHOM JeATeNbHOCTH:
BJIaJIeHHE OMOJIOTHYECKOM TEPMUHOIOTHEN U CUMBOJIUKOI;
3HaHUE OCHOBHBIX METOJOB M3Y4EHHUS KHBOW MpPHUPOJbI, Haubojiee BAXKHBIX NPU3HAKOB
OMOJIOTUYECKUX  OOBEKTOB, OCOOEHHOCTEW  CTPOEHUSM )KM3HENEATEIbHOCTH OpraHu3Ma
YeJoBeKa, T'MTMEeHUYECKHX HOPM U MPaBUII 3I0POBOT0O 00pasa HU3HH, IKOJOTHUECKUX OCHOB
OXpPaHbI OKPYXKAIOLIEN CPEJIBL;
3HaHUE  CYIIHOCTM  OWOJIOTMYECKHUX  TPOLIECCOB,  SIBJICHUH,  OOIEOHOIOTHYECKUX
3aKOHOMEPHOCTEH;
MOHMMAaHUE OCHOBHBIX IOJIOKEHHH OWOJOTHYECKUX TEOpUH, 3aKOHOB, MpPaBMJ, THUIOTES,



3aKOHOMEPHOCTEH, CYIIHOCTH OMOJOTUYECKUX IIPOLIECCOB U SBJICHUM;
YMEHHUE paclo3HaBaTh OMOJOTHMYECKHE OOBEKTHI M IMPOLECCH MO0 HMX OMUCAHUIO, PUCYHKaM,
rpaduKam, AuarpaMmmam, a TakKe pelaThIpocTeine OUOJOTHYeCKUe 3a7aul, MCIOJIb30BaTh
OMOJIOTUYECKHE 3HAHUS B IPAKTUYECKOHN 1A TEILHOCTH;
YMEHHUE OIpeNeNiTh, CPaBHUBATh, KIACCU(PHUIMPOBATH, OOBICHATH OMOJIOTUYECKHE OOBEKTHI,
SIBJICHUS U TIPOLIECCHI;
YMEHHE YCTAHABIMBATh B3aUMOCBSA3M OPraHU3MOB, IPOLIECCOB, SBJICHUH, a TaKXKE BBIABIATH
oOIIMe U OTIIMYUTENBHBIC IPU3HAKH, COCTABIIATH CXEMbI MUIIEBBIX IeTIel, TPUMEHSITh 3HAHUS B
W3MEHEHHOUW CUTYALUU.

3ajaHus 4acTh 2 TNpeAyCMaTpuBaIOT pa3BEPHYTHIN OTBET M HAIPaBJIEHbI HA IPOBEPKY
YMEHUN:
CaMOCTOSITEIIEHO OTEPUPOBATh OMOJOTMYECKMMH TEPMUHAMH W TIOHSATHSIMHU, OOOCHOBBIBATH H
0O0BSACHATH OMOJIOTMYECKHE MTPOLECCHI, IBIEHMSI, TPaMOTHO (POPMYJINPOBATh CBOW OTBET;
MPUMEHSTH 3HAaHUS B UI3MEHEHHON M HOBOM CUTYallMM; YCTaHABIMBATh IPUYUHHO-CJICICTBEHHBIE
CBSI3H; aHAJIN3UPOBATh, CUCTEMaTU3UpPOBaTh M WHTErPUPOBATH 3HAHUSA U3 IPEIMETOB
€CTECTBEHHOHAYYHOT0 IMKJIA; (GOPMYIHPOBATh BBIBOJIBI U JA€TIaTh IPOTHO3BI;
MIPOBOJUTH aHAJIN3 OMOJIOTMUECKOTO 3KCIIEPUMEHTA, OMPEIENATh OTPULATENIbHbBIN KOHTPOJb U
HYJIEBYIO THIIOTE3Y;
pemath OHOJOTMYECKHE 3aJaud, OLIEHMBATh M IPOTHO3UPOBATH OHOJIOTMYECKHE MPOLECCHI,
MIPUMEHSTh TEOPETHUECKHE 3HAHUS Ha TIPAKTUKE.

B Ttabmume 3 mpuBeneHO pacrpenelieHHe 3aJaHui 10 TPOBEPSEMBIM MPEIMETHBIM
pe3yibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBI.

Tabnuya 3

Pacnpeoenenue 3adanuii s3x3amenayuoHHO pabomvl no NPosepseMbIM NPeOMEMHbIM
pe3yIbmamam 0C80eHUsi OCHOBHOU 00pa308amenbHOU NPOSPAMMbL

[IpoBepsieMble pe3yabTaThl OCBOCHUSI OCHOBHOM KosnmdecTBo 3ananuii
00pa3zoBaTeIbHON MTPOTrPaAMMBI Bes Yacts 1 | Yacts 2
pabora
1. ChopMHpOBaHHOCTH 3HAHUK O MECTE W POJU OWOJIOTHUH 1 0 1

B CHCTEME €CTECTBEHHBIX HayK, B (DOPMHpOBAHHH COBpE-
MEHHOM €CTeCTBEHHOHAYYHOH KapTHUHBI MHpPa, B MO3HAHHH
3aKOHOB TIPUPOJIbI W PEIICHUH >KU3HEHHO BAaXKHBIX CO-
UATBHO-ITHYECKUX, IKOHOMUYECKHX, IKOJOTHUECKUX TPO-
0J1eM yenoBeUYeCTBa

2. Bmagenue cucreMoil 3HaHWT 00 OCHOBHBIX METOIAX 2 0 2
HAy4YHOTO T[IO3HAHMS, HCIIOJIB3YEMbIX B OHOJIOTHYECKUX
HCCIICIOBAHUAX JKUBBIX OOBEKTOB M SKOCHCTEM (OMHCAHUE,
HU3MepEeHHe, POBEACHUE HAOIIOICHUH )

3. YMenue BIajeTh CHCTEMOM OHOJIOTHMYECKMX 3HAHUM, 5 4 1
KOTOpasi BKJIFOYAET OCHOBOIIOJIAralomIue OHOJOTHYECKHE
TEPMHUHBI W TOHSATHS; OMOIOTUYECKUE TEOPHU; 3aKOHBI;
TIPUHIINIIBL; IPAaBUIIA; TUIIOTE3bI

4. YMeHue pemuiaTh IMOUCKOBBIE OHOJOTHYECKHE 3a/1auH; 4 2 2
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3H MEXAY HCCe-
JyeMBbIMH OMOJIOTHYECKUMHU 00BEKTaMU; COCTABIISATH T€HO-
TUTIUYECKHE CXEMBI CKPEIIMBAHUS

5. YMeHue ycTaHaBJIMBATh B3aUMOCBSI3U MEXAY CTPOSHHEM 6 5 1
U QYHKIUSIMH OPTaHOUJOB, KIETOK pa3HBIX TKaHEW, opra-
HaMU U CHCTEMaMH OPTaHOB

6. YMeHMe BBIJIENATh CYIIECTBEHHbIE NMPU3HAKU CTPOEHUS 4 4 0
BHPYCOB, KIIETOK MPOKAPHUOT U DYKAPHOT




7. ChopMHPOBAaHHOCTh YMEHUS BBIJCIATH CYIIECTBEHHBIC 3 3 0
MIPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U IYKAPUOT
8. YMeHue ucCnoiab30BaTh COOTBETCTBYIOIIME apryMEHTHI, 2 2 0
OMOJIOTMYECKYIO TEPMHUHOJIOTHIO U CUMBOJIMKY ISl JOKa3a-
TEJICTBA POJICTBA OPTaHU3MOB Pa3HBIX CHCTEMaTHYECKHX
rpyHI

9. YMeHue KpUTHYECKH OICHHBATh MH(OPMAIUIO OHOJIOTH- 1 1 0
YECKOT0 COJEPKAHUS

Hroro 28 21 7

Pacnipenenenue 3ananuii Bapuanta KM EI'D 1o ypoBHsIM c0KHOCTH
Yactp 1 conepkuT 3aaHus IBYX ypoBHEH ciioxHOCTH: 14 3amanuii 6a30BOTO YpOBHS 1 8
3a/IaHUI TIOBBIIIIEHHOTO YPOBHS.
B wactu 2 npencraBieHo 7 3aiaHui, U3 KOTOPBIX OJTHO IMOBBIIIEHHOTO YPOBHS U 6 BEICOKOTO
YpOBHS CIIOKHOCTH. Pactipenenenue 3aiannii sKk3aMmeHa- IUOHHOM paboThI IO YPOBHIM
CJIO’KHOCTH TIPEJICTaBJIeHO B Tabmuiie 4

Tabnuya 4

Pacnpeoenenue 3a0anuii no yposHio croscnocmu

[IpoAOmKUTENBHOCTD DK3aMEHA

Ha BwInosHEHHE K3aMEHAIMOHHON paboThl oTBOAMTCS 3 Yaca 55 muuyT (235 MHUHYT).
[TpumepHOE BpeMms, 0TBOIMMOE Ha BBHITIOJTHEHUE OT/ICIIbHBIX 3aIaHHIA:

— JUTSl KQKI0TO 3a7aHus 9yactu 1 — 10 5 MUHYT;

— JUTsl Kakaoro 3agaHus yactu 2 — 15-30 MunyT.

JlononHUTEIbHBIE MaTepUAIbI U 000PYI0OBAaHUE

[lepeueHb AOMOJHUTENBHBIX MaTEPUATIOB U 000PYAOBAHUS, UCTIOJIb30BaHUE KOTOPBIX
paspemnieHo npu nposeaeHun EI'D, yrBepxkaaercs npukazom Munnpocenienus Poccuun u
Pocobpuamzopa.

Bo Bpems BbINOTHEHHS SK3aMEHAIIMOHHONW pab0Thl YYaCTHHUKY dK3aMeHa pa3peliaeTcs
HCI0JIb30BAaTh HEMPOTPAMMUPYEMbIN KaIbKYISTOP.

Cucrema OIeHUBAHUS BBITIOJHEHUS OTICIBHBIX 3aJJaHII M SK3aMCHAIIMOHHOUW PabOTHI B IICJIOM
OrneHMBaHUE MPABUILHOCTH BBIMIOJIHCHUS 3a/IaHUH, MPEAyCMaTPUBAIOIINX KPATKHI OTBET,
OCYILIECTBJISICTCS C HCITOJIb30BAaHUEM CIICIIHAIBHBIX allllapaTHO- MPOTPAMMHBIX CPEJICTB.
[IpaBusIbHOE BBITIOJIHEHHE KaXka0ro 3 3ananuid 1, 3, 4, 5, 9, 13 onenuBaercs 1 Gammom.
3amaHne cuuTaeTCs BHIIIOJIHEHHBIM BEPHO, €CJIM OTBET 3aMucaH B TO ¢opme, KoTopas yka3zaHa B
WHCTPYKIIUU TI0 BBIMOJIHEHHUIO 3aJIaHHsI, U TIOJTHOCTBIO COBIIAJIACT C 3TAJIOHOM OTBETA.

OTBeTHI Ha 33/1aHKS YaCTH 2 IPOBEPSIFOTCS MPEAMETHBIMA KOMHUCCHSIMHU.

[IpaBuiIbHOE BBITIOJIHEHHE KaXka0ro U3 3ananuid 2, 6, 10, 14, 19, 20 onenuBaercs 2 6aniamu.
3amaHue cuuTaeTCs BHIIIOJIHEHHBIM BEPHO, €CJIM OTBET 3aMucaH B TOi ¢opme, KoTopas ykazaHa B
WHCTPYKIIUU TIO BBIMOJIHEHHUIO 3JIaHHsI, U TIOJTHOCTBIO COBITAJIACT C 3TAJIOHOM OTBETA: KaXKIbIi
CHUMBOJI B OTBETE CTOHUT Ha CBOEM MECTE, JIUIITHIE CUMBOJIBI B OTBETE OTCYTCTBYIOT.
BricTaBasgercsa 1 0ami, ecinu Ha JIF000H OIHOM MO3UIIMK OTBETA 3alIMCaH HEe TOT CUMBOJI,
KOTOPBII MpeCTaBleH B 3TaJOHe 0TBeTa. Bo Bcex Apyrux ciaydasx BoicTaBiseTcs (0 6amios.
Ecnu xonuuecTBO CUMBOJIOB B OTBETE OoJibIlie TpeOyeMoro, BeicTaBisiercs 0 6anioBBHE
3aBUCHUMOCTH OT TOTO, OBLIH JIM yKa3aHbl BCE HEOOXOIUMbIE CUMBOJIBID

Ypose | Kosmmue | Makcuman [IpoueHT MakcuManbHOTO Oasia
Hb CTBO BHBIN 3a BBINOJIHEHNE 3a/laHUi JaHHOTO YPOBHS
CIIOXH 3aJJaH} | TIEPBUYHBI | CIOXXHOCTH OT MaKCUMAaJIbHOTO MEPBUYHOrO Oasia
OCTH i it 6amn 3a Bclo paboTy, paBHOTO 57
3aJlaHU




u
Ba3oBerit 1 22 38
4
IToBeIIeHH 8 17 30
BIit
Bricokuii 6 18 32
Hro 2 57 100
ro 8

[IpaBuibHOE BHIMIOMHEHHUE Kakaoro w3 3amanmii 7, 11, 15, 17, 18, 21 onenuBaercs 2
Oaymamu. 3aaHUE CUMTAETCS BBIMOJHEHHBIM BEPHO, €CIIM OTBET 3alUcaH B TOH (opme,
KOTOpasi yKa3aHa B MHCTPYKIIMHU 1O BBITIOJIHEHUIO 33JIaHUs, KaXKIbIii CUMBOJ IPUCYTCTBYET
B OTBETE, B OTBETE OTCYTCTBYIOT JIMIIIHUE CUMBOJIBI. [lopsIoK 3amucu CHMBOJIOB B OTBETE
3Ha4YeHHs HE uMeeT. BrictaBisieTcss 1 Gaui, eciy TOJBKO OJMH U3 CUMBOJIOB, YKa3aHHBIX
B OTBETE,HE COOTBETCTBYET 3TAJIOHY (B TOM YHCJE €CTh OJMH JIMITHUNA CHMBOJ HapsaycC
OCTQJIbHBIMA BEPHBIMH) WJIM TOJBKO OJIMH CUMBOJI OTCYTCTBYET; BO BCEX APYIHX CIydasx
BeIcTaBsAeTCa 0 OaIoB.

[IpaBuiibHOE BBHITIOMHEHHE KaKJI0TO W3 3amaHuil 8, 12, 16 orneHumBaeTcs 2 Oayiamu.
3ajaHre CYMTAETCS BBIMOJHEHHBIM BEPHO, €CIM OTBET 3alricaH B TOW ¢opme, KoTopas
yKa3aHa B MHCTPYKIIMH IO BBITIOJIHCHHIO 3aJaHUs, M MOJTHOCTHIO COBIIAJIAET C 3TAJOHOM
OTBETA: KaKIbI CUMBOJI B OTBETE CTOMT Ha CBOEM MECTE, JIMIIHUE CHMBOJIEI B OTBETE
OTCYTCTBYIOT. BricTaBnsiercss 1 Oamn, ecnm Ha He Oojiee 4eM ABYX MO3HIMSAX OTBETA
3amMcaHbl HE T€ CUMBOJIBI, KOTOPBIC MIPEICTABIICHBI B dTAJOHE OTBeTa. Bo Bcex napyrux
ciydasx  BeicTaBisieTcss 0 GayutoB. EciiM KOJIMYECTBO CHMBOJIOB B OTBETE MPEBBIIIACT
KOJIMYECTBO CUMBOJIOB B ATAJIOHE, TO 0aJIT 32 OTBET yMEHbIIIAECTCS Ha 1, HO HE MOXKET CTaTh
menbIe 0.

Pa3BépHyThIE OTBETHI TIPOBEPSAIOTCS IO KPUTEPHSAM  OKCIEPTAMH TPEIMETHBIX
KoMmuccuit cyobekToB Poccuiickoit denepannm.

B yacTu 2 BBEIIOJSIHEHUE KAXXIOTO U3 3amaHUN 22—28 oIleHHMBAaeTCs MaKCUMAaJbHO B 3
Oamna.

MakcuManbHBIM IEPBUYHBIN OAJIJT 32 BBIMOJTHEHUE YK3aMEHAITMOHHOM paboThl — 57,

B cootBercTBuM ¢ [lopsimkoM mpoBeACHHS TOCYIapCTBEHHOW UTOTOBOW aTTECTAIlUH T10
00pa3zoBaTeIbHBIM nporpaMmmam CpEIHEero o011ero 00pa3zoBaHus (npukas
Munnpocsenienus Poccun u Pocoopramzopa ot 04.04.2023 Ne 233/552, 3apeructpupoBaH
Munroctom Poccun 15.05.2023 Ne 73314)

«81. I[IpoBepka sK3aMEHAITMOHHBIX Pa0OT BKIIIOYAET B CEOS:

1) TPOBEPKY U OLIEHUBAHUE MPEAMETHBIMH KOMUCCHSIMH OTBETOB Ha 3amanHus KM
g nposeneHuss EI'D ¢ pa3BEépHYTbIM OTBETOM <...>, B TOM YHCJE YCTHBIX OTBETOB, B
COOTBETCTBUU C KPUTEPHUSIMHU OLIEHWBAHHUS MO COOTBETCTBYIOIIEMY YU4E€OHOMY MpPEIMETY,
pa3paboTka KOTOphIX opranusyercs Pocobpuagzopom?® <...>

[To pesynbraTam mepBOi M BTOPOM MPOBEPOK SKCHEPTHI HE3aBUCUMO APYTr OT Apyra
BBICTABJISIFOT TIEPBUYHBIE OaJUIbI 32 KaXkIbli oTBeT Ha 3aaanus KM ans nposenenus EI'D
C pa3BEPHYTHIM OTBETOM <...>

B cnyuae cymiecTBeHHOTO pacxosk/I€HHUsI B IEPBUUHBIX OalljiaX, BHICTABICHHBIX JIBYMS
JKCIIEpPTaMU, Ha3HAYaeTCs TpeThsl NpoBepKa. CylIeCTBEHHOE PacXOXKIEHUE B MEPBUYHBIX
0aiax onpeeneHo B KpUTEPUSIX OLIEHUBAHUS 110 COOTBETCTBYIOIIEMY YU€OHOMY MPEAMETY,
pa3paboTka KOTOpBIX opranuzyercs PocodpHaazopom.

DKCIepTy, OCYIIECTBISIONIEMY TPEThIO TMPOBEPKY, MpenocTaBiseTcs uHGopMmamus o
MEPBUYHBIX 0aJiax, BBHICTABJICHHBIX JKCIIEpTaMU, paHee MPOBEPSBIIUMH HK3aMEHAIMOHHYIO
paboTy».

Cy11ecTBEHHBIMU CUUTAIOTCS CIEAYIOIINE PACXOKACHHUS.

1. PacxoxieHue Mexay OauiamMu, BBICTABICHHBIMU JBYMsI DKCIIEPTAMU 32 BBITIOJIHEHUE



nroboro u3 3amaHuil 22-28, cocraiuser 2 wim Oonee O6ayuia. B aToM ciyuae Tpetuid sKcmept
NpOBEpsieT TOJBKO TE OTBETHl Ha 3aJaHHs, KOTOPHIC BBI3BAIM CTOJIb CYIIECTBEHHOE
pacxoxaeHue.

2. Pacxoxaenue Mexay cyMMamu OaJUlOB, BBICTABJICHHBIX JIBYMs JKCIEPTaMH 3a
BBITIOJTHEHUE Bcex 3amaHuil 22-28, cocraBisier 4 uinu Oojee Oamna. B atom ciyyae Tpetuii
IKCIEPT MPOBEPSET OTBETHI HA BCE 3a/1aHust 22—28.

3. PacxoxieHre B pe3ysibTaTax OICHHMBAHHS JBYMs JKCIIEpTAaMH OTBETa HA OJHO U3
3amaHuil 22—28 3aKiroyaeTcs B TOM, YTO OJIMH JKCIEPT yKa3zal Ha OTCYTCTBHE OTBETa Ha
3aJlaHue B 9K3aMEHALMOHHON paboTe, a APyrod 3KCIEpT BHICTABHJ 3a BBINIOJIHEHHUE ITOTO
3a7aHusl HEHYJIeBOM Oaul. B 3TOM cilydae TpeTHii SKCIepT MpOBEPSET TOJBKO OTBETHI Ha
3aj[aHusl, KOTOpbIe OBbLIM OLIGHCHBI CO CTOJIb CYIIECTBEHHBIM pacxoxjaeHueM. CuTyaluu, B
KOTOPBIX OJIMH KCIEPT yKa3al Ha OTCYTCTBHE OTBETa B IK3aMEHAIIMOHHOW paboTe, a BTOPOii
IKCIIEPT BBICTABMJI HYJIEBOW 0aJlT 32 BBIMOJHEHUE ATOTO 3aJaHUsl, HE SBIISIOTCS CUTYaIlUSIMU
CYILIECTBEHHOTO PACX0X/ICHHS B OI[CHUBAHUHU.

Ha ocHOBe pe3y/ibTaTOB BBITIOJHEHHS BCEX 3aJaHUi PabOThI ONPEICISIOTCS ePBUYHBIC
OaJlTbl, KOTOPBIE 3aTEM MEPEBOIATCA B TecTOBbIE 10 100-0ayuibHOM mIKase.

10. Uzmenenns 8 KUM EI'D 2024 rona B cpaBHennu ¢ KUM 2023 rona

Uckmroueno 3aganne 20 mo Hymepammu 2023 r.
OO01mee 9ucIio 3aaHnil COKpaTHIIOCh ¢ 29 1o 28. MakcuMaTbHBIN IEPBHYHBIA 0TI
cokpaiéH ¢ 59 no 57.

[Ipunoxenne
O6006ménnbiit mnan Bapuanta KUM EI'D 2024 romanno BUOJIOT'IN

YpoBHU coxHOCTH 3a1anus: b — 6a30Bbiii; [1 — moBwImeHHbIN; B — BRICOKHIA.

[Topsan [IpoBepsiembie Koapt Koner TpeboBanuii | Ypo- BeHb Makc.
KOBBIN AIIEMEHTHI poBepseM K IPEIMETHBIM | CJIOXK- Oa 3a
HOMEDp COJICpXKAHUS U BIX pe3yabTatam HOCTH BBI- IT0JI-
3ama- gopma 3JIEMEHTOB ooyuenus (KT HEHHE
HUS npeocmaesieHus COJIEpXKaHHU | 10 KOAU(DUKATOPY) 3aJJaHus
3a0aHUs s (110 KOIu-
dbukaropy)
Yacts 1
1 CoBpeMeHHast OHOJIOTHS 1.1,1.2 3 b 1

— KOM- TUICKCHAsl HayKa.
buosiornyec- kue HayKu u
n3ydaeMmble UMU
pOoOJIEMBI.

Paboma ¢ mabauyeii (c|
PUCYH-

KOM U Oe3 pUcyHKa)

2 Meroasl 6momornueckoii | 1.3, 2.3, 2.4, 5 b 2
HAYKH.
HaGnronenue, 3.2, 3.3, 3.6,
U3MepeHue, dKC-
MEePUMEHT, 3.9,4.1-4.7,
CHUCTEMAaTH3alIMs, Me-
TaaHaJIU3. 5.1-5.8, 7.2,

Mmnooicecmeenmviii 66160p 7.3

3 T'eneTnueckas 2.2,2.3, 2.5, 4 b 1
uHpopMaIu




A

B KJIETKE. XpOMOCOMHBIN

Habop.
OKOJIOTUYECKHE
3aKOHOMEPHOC-
TH. OU3NOJIOTUI
OpraHU3MOB.

Pewenue 6uonocuueckux

pac-
YEémHbIX 3a0a4

2,6

MoHo- 1 TurudpuIHOe,

aHAJIN- 3UPYIOIIEee
CKpCIIMBaHHUE.
Pewenue
ouono2uyecKkoll
oauu

3a-

3.4,35

brox 3a0anui 5-8: «Knemxa u opeanuzm — buonocuueckue cucmemvly

5

Knerka kak
ounoJiornyeckas Cu-

crema. OpraHusm Kak

ounoJioru-
yeckas CUCTEMA.
3aoanue ¢ pucynxom

2.1-2.6,

3.1-3.3

7

Knerka kak
onoJslornyeckas Cu-

crema. OpraHusm Kak

OuoJIorH-
yecKas CHCTeMa.
Yemanoenenue
coomeemcmeus
(c pucynxom)

2.1-2.6,

3.1-3.3

Tlopsin
KOBBIN

HOMED

3aja-

HHA

IIpoBepsiembie 371eMEHTBI
COJIepXKaHUs U
¢opma

npeocmasieHus

3a0aHus

Koust
nmpoBepsie
MBIX
3JIEMEHTO
B
coJiepka
HUS
(o
KOJIH-
(bukatop
y)

Kons! TpeboBanuit
K IpE€AMETHBIM

pe3yiIbTaTtam
obyuenus (KT

1o xKoaudukaropy)

VYpo-
BCHb

CJIOXK-

HOCTH

Makc.
Oasn

34 BbI-

I10JI-

HCHHUC

3aJaHusA

Krnerka kax
Omoyiornueckasl Cu-
crema. Opranusm
Kak OMOJIOTH-
yecKasl CHCTEMA.
Cenekus.
buotexHonorus.
Mnoowcecmsennviii
8v100p (c pu-
CYHKOM U Oe3
PpUcyHka)

2.1-2.6,

3.1-3.9

2




8 Knerka kak 2.1-2.6, 3
Onojloruueckas Cu-
crema. Opranusm 3.1-3.9
Kak OMOJIOrHu-
yecKasi CHCTEMA.
Ceneknus.
brnorexmonorus.
Ycemanoenenue
nocneoosamens-
Hocmu (be3 pucynka)

bnox 3aoanuii 9-12: « Cucmema u MHo2000pasue opeanuiecko20 Mupay

9 | MHoroobpa3ue 4.1-4.7 7
OpraHu

3MOB. [ 'puoOsI,

Pactenus.

’KupoTtHsle.

3aoanue ¢ pucynkom

b

10 | Muoroo6pa3ue 4.1-4.7 5
OpraHu
3MOB. [ puosI,
Pactenns.
JKuBoTHbIE.
Yemanoenenue
coOOmeemcmeus

11 | MHuoroo6Gpa3ue 4.1-4.7 6

OopraHu
3MOB. [ puOBI.
Pacrenus.
KuBoTHbIE.
Mnoorcecmeennwiii
8b100p (C pu- CyHKOM
u 6e3 pucymnka)

12 | Muoroo6pa3ue 4.1 3

Opranu
3MOB. OCHOBHEIEC
CHCTeMaTHUUECKHE
Ka- TETOPUH, UX
CONOTYNHEHHOCT.
Yemanoenenue
nocneoosameinnv-
Hocmu

bnox 3aoanuii 13-16: « Opeanusm uenosexa u e2o 300posbey

13 | Opranusm uenoseka.| 5.1-5.8 7
3aoanue ¢ pucyHkom

14 | Opranusm yenoBeka.| 5.1-5.8 5
Yemanoenenue
coomeemcmaeus

15 | Opranusm yenoBeka.| 5.1-5.8 6
MHnoorcecmeennbiii
8b100p (C pu-CcyHKOM
u 6e3 pucyHka)

16 | Opranusm yenoBeka.| 5.1-5.8 3
Yemanoenenue




nocireoosameinb-
HOCMU

bnox 3a0anuii 17-20: «Teopus 26omoyuu. Pazeumue dcusnu na 3emne» u
«DKocucmemvl u npucyujue um 3aKOHOMEPHOCHUY

17 | OBomronus KUBOU 6.1-6.5 8 b 2
TIPUPOJIBIL.
Mmuoowcecmeerntulii
8vi00p (pabo-
ma ¢ mexkcmom,)
ITopsn [IpoBepsiembie Koxbt Kopapl TpeboBanuii k Ypo- BeHb Makec.
KOBBII AJIEMEHTBI poOBEPs | IPEIMETHBIM PE3yabTaTaM | CIIOXK- Oar 3a
HOMED CoZIepKaHus U €MBIX o0yuenus (KT HOCTH BBI-I10JI-
3an1a- ¢opma SJIEMEHT 1o KoauduKaTopy) HEHUE
HUSA npeocmaesieHus OB 3aJIaHus
3a0anus cojaepxa
HUS
(mo
KOJIH-
¢dukar
opy)
18 | DxocucTeMbI U 7.1-7.6 6 b 2
MPUCYIIHE UM
3aKOHOMEPHOCTH.
buocdepa.
Mnoorcecmeennbiii
8b100p (be3 pucymka)
19 |DBomrolms  KUBOM 6.1-6.5, 5 I1 2
TIPUPOIBI. 7.1-7.6
[Ipoucxoxnenue
YeloBeKa.
DKOCHUCTEMBI u
MIpUCYIIHE UM
3aKOHOMEPHOCTH.
buocdepa.
Yemanosnenue
coomeemcmaeus
(be3 pucynka)
20 | O0mEednoIOrnYecKn 2.2-2.6, 5 I1 2
e 3.1-3.9,
3aK 5.1-5.8,
OHO- MEPHOCTH. 6.1-6.5,
YenoBek u ero 7.1-7.6
3/10POBBE.
Paboma ¢ mabnuyer
(c pucyH-xom u 6e3
pucyHka)
21 | Ananus 2.1-2.6, 9 b 2
9KCIEPTHBIX 4.2-4.17,
TAHHBIX, B 5.1-5.8,
TaOMUYHON nmm| 6.1-6.5,
rpagudeckoii popme 7.1-7.6

Yactsb 2




22

IIpumeHeHue
OMOJIOTUYECKHIX
3HAHUM B
MPAKTUYECKUX CHUTY-
arusx, aHaIn3
SKCIIEPUMEHTAJIb-
HBIX TAHHBIX
(MeTomomorus KC-
NIEPUMEHTA)

2.1-7.5

23

[IpumeHeHne
OMOJIOTUIECKUX
3HaHUU B
MPAKTUIECKUX CUTY-
aIusIx, aHaJIN3
AKCTIEPUMEHTAIb-
HBIX JTAHHBIX
(BBIBOOBI 1O  pe-
3ynbTaraM
JKCIIEPUMEHTA u
po-

THO3BI)

1.1-75

24

3amanue ¢
n300pakeHueM OHO-
JIOTHYECKOTO
00BEeKTa

2.1-7.6

25

O0o00menue u
MIPUMEHEHHE 3Ha-
HUH O YEJIOBEKE U
MHOT000pa3uu
OpraHU3MOB

4.1-4.7,
5.1-5.8

26

O0o001menue u
MPUMEHECHHE  3Ha-
HUI 10  oOmen
ounosornu (KJIeT- Ke,
OpraHu3my,
9BOJIIOLIUHN op-
FaHUYECKOTO MHpa U
9KOJIOTH- YECKUX
3aKOHOMEPHOCTSIX) B
HO-

BOM CUTyalluu

2.1-2.6,
3.1-3.9,
6.1-6.5,
7.1-7.6

ITopsin
KOBBINM
HOMEp
3aja-
HUS

IIpoBepsiemble
SJIEMEHTBI
COJIepKaHus U
Gopma
npeocmasieHus
3a0anus

Koapr
poBeps
€MBIX
3JE€MEHT
OB
coziepika
HUS
(o
KOJIH-
¢dukar
opy)

Konpr TpeboBanmiik

MNPEAMCTHBIM pE3yJIbTaTaM

obyuenus (KT
10 KOJU(pUKATOPY)

Ypo- BeHb
CIOX-
HOCTHU

Makc.
0ami 3a
BBI-I10JI-

HEHHE
3a1aHus




27

Pemtenne 3amau mo| 2.2-2.6, 4 B
LIUTOJIOTHH u 6.2
SBOJIIOIUN
OpPraHUYECKOTO MUPa
Ha MIPUMEHEHUE
3HAHUI

B HOBOM CHUTYyallMU

28

Pemenne 3anaq no 3.5 4 B
TE€HETUKE Ha
IIPUMEHEHHE 3HAaHUHI
B HOBOM CUTyalluu

Bceero 3amanuii — 28, u3 Hux

10 THITY 3aJ]aHHi: C KPaTKUM OTBETOM — 21, ¢ pa3BEPHYTHIM OTBETOM — 7;
1o ypoBHio cinoxHoct: b —14; I1—-8; B — 6.

MakcumanbHbIN MEPBUYHBIN Oaiu 3a paboTy — 57.

Oo0riee Bpemst BoIoJHEHHS pab0Thl — 3 waca 55 munyT (235 MuH.).
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