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0a30BBIN YPOBEHD



Ilianupyemble pesyabTaTbl Kypea 0HOJA0IHH

B pesyabrate uzyueHus yueOHoro npeiamera «buosiorus» Ha ypoBHE cpelHero (IoJiHOro) ofiero
00pa30BaHus BLINYCKHUK Ha 0a30BOM yPOBHE HAYUMTCH:

— pacKpbIBaTh Ha MpUMepax poJib OHOJOTHH B (OPMHPOBAHUK COBPEMEHHON HAYIHON KapTHHBI MUpa H
B IPAKTHYECKOH AEATEILHOCTH JIHOIEH:;

— [IOHHMAaTb H OIIHCHIBATL B3aHMMOCBA3L MEXKAY €CTeCTBEHHBIMH HayKaMmu: OHOJOrHeH, (H3UKOM,
XMMHEN; YCTAaHABIUBATL B3aUMOCBS3b IPUPOIHBIX SIBICHHUIA;

— IIOHMMAThb CMBICJ, pa3jdyaTh U OIHMCHIBATL CHCTEMHYK) CBSI3b MEXK/1y OCHOBOIIOJIArAIOUIUMH
OHMOJIOrHYCCKHMH MOHATHAMM: KJIE€TKa, OPraHu3M, BHI, 3KocHcTeMa, Onocdepa;

— TMPOBOJUTH H3KCHEPHUMEHTBl M0 H3YYEHHIO OHOJOIHYecKHX OOBEKTOB W SIBJIeHHH, OOBICHSTh
PE3YJIBTATH] IKCIIEPUMEHTOB. aHATM3UPOBATE HX. (DOPMYTHPOBATH BBIBOILI,

— HCI0JIb30BaTh OCHOBHBIE METO/bl HAYUHOIrO MO3HAHUS B y4eOHBIX OHOJIOIrMYECKHX HCCICI0BAHMIX,
MPOBOAMTL IKCIEPUMEHTBI 110 H3YYEHHIO OHOJIOTHYECKUX OOBEKTOB W SIBJICHHH, OOBSCHATE PE3yIbTATEI
JKCIEPHMEHTOB, AHATH3HPOBATEL HX, (POPMYJIHPOBATE BLIBOJILL:

— (opMyIHMpOBATH THIIOTE3bl HA OCHOBAHMM MpPEIIONKEHHOH Ouonormueckoit nudopmanuun u
peaiaraTe BapHaHThl IPOBEPKH MHIIOTE3;

— CpaBHHBaTb OHONOTrHYecKUe OOBEKTBHI Mex1y cOoOOH MO 3aJaHHBIM KPUTEPHSIM, IE/IaTh BLIBOALI H
YMO3aKJIFOUEHHS! HA OCHOBE CPaBHEHMUS;

— 00OCHOBBLIBATL €AHMHCTBO JKHBOIH M HEXKHMBON NPHPOJIBI, B3aHMOCBA3H OPTAHH3MOB H OKpPY:Kalolei
Cpe/ibl Ha OCHOBE OHOJIONHYECKHX TEOPHIt;

— MPHBOJUTH MPHMEPBI BELIECTB OCHOBHBIX IPYIIT OPraHWYEeCKHX COSNMHEHHI KIeTKH (0esIKOB, JKHPOB,
YIJIEBOI0B. HYKJIEHHOBBIX KHC/IOT):

— pacrnos3HaBaTh KJICTKH (IPOKAPUOT M JYKApHOT. pacTeHHHl M IKUBOTHBIX) [0 OMHCAHHIO, Ha
CXEMATHYECKHUX H300paKCHHsAX: YCTAHABIMBATH CBA3b CTPOCHHS U (PYHKLUMH KOMIIOHEHTOB KJIETKH,
000cHOBBIBaTL MHOTO0Opa3ne KIETOK;

— 00BACHATL MHOr0OOpa3He OpraHu3MOB, IPUMEHSIS IBOJIOIIHOHHYIO TEOPHIO;

— O0OBACHATL NPUYHHBI HACJEACTBEHHBIX 3a00IeBaHNI;

— BBIBJIATH M3MEHYHBOCTH y OPraHW3MOB; CPABHMBATH HACJIEACTBEHHYIO H HEHAC/IEJACTBEHHYIO
H3MEHUYHUBOCTE,

— BBIIBJISITH MOP(OIOrHYecKre, (U3HONOIHYECKHE, MOBEICHICCKHE afaNTalliil OPraHu3MOB K cpeje
00MTAHMA W JEHCTBHIO IKOTOIHYECKHX (DAKTOPOR:

— COCTABJISATH CXEMBI [TEPEHOCA BEIIECTB U SHEPIHH B dKOCHCTEME (LIEIH MUTAHHS);

— [PUBOIMTL JIOKA3ATE/IbCTBA HCOOXOJAMMOCTH COXpaHeHHs OHOpasHOOOpa3ust sl YCTOHYHBOTrO
Pa3sBUTHA 0 OXPaHbl OKPYKAKOLIEH CPEeaLI;

— OIEHHBATL 10CTOBEPHOCTH ODUOJIOTHUECKOH MH(POPMALINH, MOTYyIEHHON U3 PA3HLIX HCTOUHHKOB,



— [IpeACTaBsTh OHOJOTHYECKYIO pHpOpMALHIO B BHIE TEKCTA, TaGINIbL, rpapuKa, AHarpaMMbl 1
J[e/1aTh BBIBOJB! HA OCHOBAHHH IPE/CTABICHHBIX JTAHHBIX;

— OLEHMBATH POJIb JOCTHIKEHMI TCHETHKH, CCIEKIHH, GHOTEXHOJIOTHH B TPAKTHICCKOI NeATeILHOCTH
ye0BeKa;

— OBLACHSTH HEraTHBHOE BIIMSHME BeWECTB (aJIKOTOJl. HUKOTHHA, HAPKOTHUECKHX BEIIECTB) HA
3apO/IBIIIEBOE PA3BUTHE UEIOBEKA.

BoimyckHuk Ha 5230BOM YPOBHE MOTYHHT BO3MOKHOCTH HAYUHTHCA:

— napaTh HaydHOe OODLACHEHHE OMOIOrMYeCKHM paxrtam, Hpoleccam, ABICHIIM, 3aKOHOMEPHOCTSM,
MCTIONB3Ysl OMONOTHYIECKHUE TCOPHH (KJIeTOYHYIO, SBOJIIOLMOHHYIO), YYEeHHE O ouocdepe, 3aKOHDI
HaC e ICTBEHHOCTH, 3aKOHOMEPHOCTH H3MCHIHBOCTH,

— XapaKkTepH30BaTh COBPCMEHHDIC HANPABICHHI B pa3BUTHH OMOJIOTHHU; OMHCHIBATE HX BO3MOJKHOE
MCTIONIB30BAHNE B IIPAKTHYECKOH IEATEIbHOCTH,

— CpaBHMBATH CTIOCOOBI EJICHNS KICTKHA (MHTO3 1 MeH03);

— pewarth 3aJa4d Ha MOCTPOCHUE (parmeHTa BTOPOH LEMH JIHK 110 npeioieHHoMy GparmMeHTy
nepsoit, 1tPHK (MPHK) no ynactiy JIHK:

— pemaTh 3aJadM Ha OIPEIE/ICHHE KOTHHCCTBA XPOMOCOM B COMATHYECKHX H IMOJIOBBIX KJICTKAX, d
Taoke B KJSTKAX [epel HavyaaoM JIeJICHHA (Meii03a WM MHTO3a) M 10 €ro OKOHUAHMH (s
MHOTOKJIECTOYHBIX Op]"aHl'BMOB)'.

—  pewarh TEHETHYCCKHE — 3ajadu  Ha MOHOIHOPH/HOE — CKPEUIMBAHUE, COCTABNATD  CXCMBI
MOHOTMOPHHOTO CKPEIIMBAHUS, NPAMEHAL 3AKOHBI HACTIE/ICTBEHHOCTH M UCIIONB3ys OMONOTHYECKYIO
TEPMHHOJIOTHIO K CHMBOJIHKY:

—  yCTaHaBMBATH THI HACIENOBAHWA U XApaxTep TMpOSIBIICHHs TPU3HAKA 0 3aJlaHHON  CXEeMe
POJOC/IOBHOH, PUMEHSS 3aKOHbL HACJICACTBEHHOCTH;

— OLEHMBATH pPE3YJLTAThl B3aHMOJICHCTBMS HCJIOBCKA M OKpY KaroIIeH cpeabl, MPOrHO3UPOBATH
BOIMOMHBIE [OC/IEACTBHS ACATEIbHOCTH UeIoBeKa TS CYUICCTBOBAHHA OTJENbHBIX OHONOrHYSCKHUX

OGBEKTOB M LE/IBIX IPUPOIHBIX COODIIECTB.



Copnepxanue kypea 6uosioruu
10 knace
Bronorns kak kommneke nayx o upoii [IpHpOAE

bronorns kax KoMIUIeKCHas Hayka, METO/BI HAY4YHOTO I[I03HAHHUS, UCITOJIL3YEMEIC B OHOJIOTHH.
COBpeMeHHBIE HANpPaBIEHHs B GHOJIOTHH. PONb GHOIOIHH B (opmupoBaHuE coBpeMeHHOI Hay4yHOH
KapTHHbI MUPa, IPAKTHYECKOE 3HAYCHHE GHOMOTHYECKHX 3HAHMIH. BHONOIHYeCKIe CHOTEMBI KaK npeaMer
H3Y4YeHUs OHOJIOTHH.
CTpYKTYPHBIE U (QYHKUMOHATBHBIE OCHORBI JKH3HHU

Mosekynspuble 0cHOBBI xkH3HH. Heopranuueckue Bewectsa. mx 3Havenne. OpraHuyecKue BeIecTsa
(YIJIEBOABL, JIMNHILI, OCIKH. HYKICHHOBBIE KHMC/IOTHL AT®) u nx snauenne. Buomnoammepe.. Hpyrue
OpPraHHYeCKHEe BelIeCcTBa KIeTKH. HaHOTeXHOMOTHH B OHOJIOTHH,

Lutonorus, Metousr mutonorun. Posie KieTouHoM TCOPHH B CTAHOBJIEHHH COBPEMEHHON €CTeCTBEHHO-
Hay4HOH KapTHHbI Mupa. KiteTku npokapuor u OYKapuoT. OCHOBHBIE YaCTH M OPraHOHIBI KIETKH, HX
(GyHKIHH,

Bupycrbl — neknerounas gpopma xuzun, MepBbI NPOQUIAKTHKH BHPYCHBIX 3a00JIeBAHHI.

Kusuenesrensnocts knetku. [lnactudeckuii o6mer. dotocunTes, XemMocuHTe3. BuocuuTes Genka.
SOuepretuuecknii oomen. Xpanenue, ficpeliaia 1 peasin3alus HACICICTBEHHOH HH(DOPMALIH B KICTKe.
Fenernyeckuii kox. ['en, renom. 'enomuka. Bausuue HAPKOTEHHBIX BEILIECTB Ha [POIECCH] B KIIETKE,

Knerounslii uukn: untepdasa u nenenne. MuTO3 u Meiios. Hx sHavyeHne. CoMaTHYECKHE H TONOBbLIE
KJIETKH.

11 kiace

Opranusm

Opranusm — enunoe neoe.

JKu3nenesTenbHOCTL OpraHu3ma. Perymsuus Gynkuuit opranmsma, romeocras.

Pasmuosxenue opranusmos (6ecrionoe u nosoBoe). CriocoGbl pa3zMHOKEHHs Y PACTCHHH U JKUBOTHBIX.
WunuBuayansHOe passuTHE opranusma (onTOrenes). Ipuunnb HapymeHuii passuTHs. Penponykrusaoe
310POBLE  HCNIOBEKA; IOCEACTBUSL  BAMAHHS  AIKOTO/s, HHKOTHHA. HapKOTHYECKUX  BEIECTRB
Ha YMOPHOHAIIBHOE Pa3BUTHE YeIoBeKa. JXH3HEHHbIE [IHKTh] PAa3HBIX IPYII OPTaHU3MOB.

I'enetuka, Meroanl remeruku. [eHermueckas TCPMHHOIOTHSL M CHMBOJIMKA. 3aKOHDI
HacienctsennocTn [, Mengens.  Xpomocommuas Teopust HacnencTBeHHOCTH.  Onpesienenye  noa.
CrennenHoe ¢ nonoM Hace0BaHMHe.

I'enernka wenoBexa. Hacrmencrsennwle 2a6onepanus HCJIOBCKA M HX NPEAYNPEeKICHHE. DTHUECKHe

ACTIEKThI B 001aCcTH MEHIHHCKOH I'eHeTHKH,

I'enotun u cpena. Henacnencreennas H3MEHYHBOCTL. HacnencTseHHas wiMeHUHBOCTE. MyTanun.

M_V’TaFeHBI. HX BJIMSIHHE Ha 3/10POBBE YECJIOBEKA.



Homectukanusa u cenekuus. MeToael cesekund. buorexnonorus, e nanpasieHus ¥ IEPCIEKTHBEI
pa3BuTHs. brobe3011acHOCTh.
Teopus sBomonun
PaspuTHe 3BOMIOLMOHHBIX HJIeH. IBomronnonHas Tteopuss Y. [lapsunra. CHHTETHYECKasE TEOpHs
3BoMOUHH. CBHAETENLCTBA IBOIIOLMH JKUBOH NPUPO/abl. MUKPOIBOMIOIHS H MaKpoIBOIOLs. Bum, ero
kpuTepun. [lonynsuns — snemMeHTapHas eIHHHULA BOMIONHMH. J[BHIKYIIHE CHIIBI IBOJIIOIHH, UX BIASHHE
Ha reHodona nonynauuu. Hanpasnenus 9BoJOLKH.
MHoroobpasue OpraHu3MoB Kak pe3yJibTat 3BOOIMH. [TpUHIHIIbI KiaccH (PUKAIMH, CHCTEMATHKA.
PazeuTHe xu3Hu Ha 3emiie
['uroresbl MpoucXokaeHus KU3HU Ha 3emie. OCHOBHBIE JTAlb! ABONIOLHH OPraHHYeCKOro MHpa Ha
3emie.
CoBpeMeHHBIE MPEACTABICHUS O MPOMCXONKICHHH YeNOBeKa. DBOJIOIMS UeIOBEKa (aHTpororeHes).
JIBMKYyIIHE CHJIBI aHTpONOreHesa. Pacel uenoBeka, HX MPOUCXOKIEHHE U €IHHCTBO.
Oprasu3sMel 1 OKpyIKarolas cpea
[IpucnocoOnenust OpraHu3MOB K ACHCTBHIO 3KOJIOIMYECKUX (DAKTOPOB.
buoreonenos. Jxocucrema. PasnooOpasue sxocuctem. B3anMoOTHOUIEHHS TONYIIAHN pPa3sHblX BHJIOB
B oKocucTeMe. KpyroBopor BewlecTB M NOTOK SHEPrHH B HKOCHCTEME. YCTOHYHMBOCTD M JHHAMHKA
skocucTeM.  [lociencTBust  BAMSHHS AEATEILHOCTH — 4ejoBeka Ha  3xocucTeMbl.  CoxpaHeHue
OHOpazHOOOPa3Hsl KAK OCHOBA YCTOHYUBOCTH SKOCHCTEMEL.
Crtpykrypa duocdepsl. 3aKOHOMEPHOCTH CYLIECTBOBAHUS OHOCHEpEI.
Kpyroeopots! BewiecTs B Guocdepe.
['nobanbuble anTponorennele n3MeHeHus B 6uocdepe. [Tpodiemsr ycToifunBoro passuTHs.
llepcnekTuBel pazBuTst OMOJOTHYECKHX HAYK,
[Ipumepublii nepeuens 1a00PATOPHBIX H MPAKTHYECKHX PadoT (Ha BLIOOP yuHTe ):

1. UcnonbsoBanue pPasJIHIHbIX MCTOLOB ITPH H3YUCHHH OHONIOrHYeCKUX 0OBEKTOB.

2

. Texuuka MHKPOCKOIMUPOBAHHA,

3. M3yyenue KIeTOK pacTeHHil W JKHBOTHBIX I0J MHKPOCKONOM HA FOTOBLIX MHKPOIIPENapaTax H HX
OIHUCAHUE.

4. lIpuroToBenye, paccMaTpUBaHHE H ONUCAHHE MHKPOIIPENAPATOB KJIETOK PacTeHHIA.

5. CpaBHeHHe CTPOEHUS KIETOK PACTEHHUI, IKHBOTHBIX, FPUOOB H GaKTepHil.

6. M3yyeHne IBUIKEHUS LIMTOILIA3MBI.

7. i3y4enue m1a3Monn3a B JeMIa3MoNIi3a B KIeTKaX KOXKHIIbI JIyKa.

8. M3yuenue (epMEHTATHBHOIO PACIICTICHHS MEPOKCHAA BOIOPOAA B PACTHTENHHBIX M IKHBOTHBIX

KJIETKax.

9. ObnapyeHue OENKOB, YIIIEBOIOB, JIMITHIOB C MOMOIIBIO KAYECTBEHHBIX PEAKITH.



10. Belenenue JHK.

11, M3yyenue KaTaIMTHIECKON aKTHBHOCTH (DEPMEHTOR (Ha IIpHMepe aMUIIa3hl WK KaTaaasbl).
12. Habmozxenne MuTO3a B KJIETKAX KOHYHKA KOPELIKA JIyKa Ha FOTOBBIX MHKPOIPENapaTax.
13. M3yuenne xpoMOCOM Ha rOTOBbIX MHKpOIIpEnaparax.

14. M3y4venue craauii Mefio3a Ha FOTOBBIX MHKPOIIPENaparax.

15. Mzyuenne cTpoenus NOJOBLIX KJICTOK HA FOTOBBIX MHKpOIIPEIapaTax.

16. Pemenne s1eMeHTapHBIX 3a1a4 110 MOJIEKYIIAPHOH GHONOTHH.

17. BoblsBienne NMpH3HAKOB CXOJCTBA 3apoJbIUIel YeloBeKd H APYHX [O3BOHOUHBIX JKMBOTHBIX KAk
J0Ka3aTENBCTBO HX POJICTBA.

18. CocrapieHne 2MeMEHTAPHBIX CXEM CKpELIMBAHUSI.

19. Peienne reHeTHYECKHX 3a/1a4.

20. Msyuenue pe3y1bTaToB MOHOTHOPHIHOTO U AUTHOPHIHOTO CKPELIMBAHMS ¥ IPO30(HIIBL
21. CocTagnenue 1 aHaIH3 POAOCIIOBHBIX YETOBEKA.

22. M3yuenue n3MeHYHBOCTH, MOCTPOCHHE BAPHALIHOHHOTO PAJa H BAPHALMOHHON KPHBOIA.

23. Onucanue peHoTHMNA.

24. CpaBHeHue BH/IOB M0 MOP(OIOTHYECCKOMY KPUTEPHIO.

25. Onucanne npruenoco0IeHHOCTH OpraHn3Ma i e OTHOCHTE/ILHOTO XapaKTepa.

26. BpsBieH#ie NpUCIIOCOOIEHUH OPTaHH3MOB K BIHSHHIO Pa3JIMYHBIX IKOTOTHYECKHX (aKTOpoB.
27. CpaBHeHHE aHATOMHYECKOTO CTPOCHHUS PACTEHHI Pa3sHBIX MECT OOUTAHHS.

28. Meroas! u3mepeHust GaKToOpoB Cpejibl OOHTAHHS.

29. U3ydenue sxonornyeckux amanramunii yeioBeka.

30. CocrapiieHHe MTHLIEBBLIX LEMeid,
3

—

: H3y‘-1€HPIC 1 ONHUCAaHHE 3IKOCHCTEM CBOEH MECTHOCTH.

(%)
[Se]

. MO,E[EIIHPOBHHHQ CTPYKTYP H IMMPOUECCOB, [IPOHCXOAAIIHX B YKOCHCTEMAaX.

w2
(S

. OueHKa aHTPONOreHHBIX H3MEHEHHH B IpHpo/IE.



TemaTuueckuii njan

No | Tema Konuuectso
/1 4acoB
10 kiace
| | Beegenue 5
12 MoJiekyJIsipHbIH YPOBEHB 12
3 | Kulerounslit ypoBeHb 17
Hroro 34
11 knace
I | Opranu3MeHHbIH ypOBEHE 10
2 | IomynsiuMOHHO-BUIOBOH YPOBEHD 8
3 | DKOCHCTEMHBIH YPOBEHb 8
4 | buocdepHblil ypoBeHb 8
Hroro 34
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