1. Ilnannpyemble pe3yabTAThl H3yUeHHUs] y4eOHOI0 npeaMeTa 0H0I0ruu

BorinyckHuK Ha 02a30BOM YyPOBHE HAYUMTCS:
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pacKpbIBaTh Ha MPUMEPAX POJIH OMOJIOTUU B (HOPMUPOBAHUM COBPEMEHHON HAYYHOW KapTHHBI
MHUPA U B IPAKTHYECKOHN EATEIbHOCTH JIIOJIEH;

MOHMMATH U OMKCHIBATh B3aUMOCBSI3b MEXK/Ty €CTECTBEHHBIMH HayKaMu: OHOJIOTHEH, PU3UKOH,
XUMHEH; YCTaHABIIMBATh B3aMOCBS3b MPUPOTHBIX SIBICHUN;

MOHUMATh CMBICJI, Pa3JIU4aTh U OMUCHIBATh CUCTEMHYIO CBSI3b MEXK/y OCHOBOIOJIAraloIuMU
OMOJIOTUYECKUMHU MOHATHIMU: «KIIETKa», KOPTaHU3M», «BH», «IKOCHCTEMay, «duochepar;
UCIIOJIb30BaTh OCHOBHBIC METO/IbI HAYYHOTO MO3HAHUS B YICOHBIX OMOIOTHUECKUX
UCCJIEIOBAHUSIX, IPOBOAUTD HKCIIEPUMEHTHI 110 U3yUYEHUIO0 OMOJIOTHYECKUX 0OBEKTOB U
SIBIICHUH, OOBSICHSITH PE3yIbTaThl SKCIIEPUMEHTOB, aHAITM3UPOBATH UX, POPMYITHPOBATH
BBIBO/IBI;

(dbopMyIUpOBaTh TUIMOTE3bl HA OCHOBAHUHU MPETIOKEHHONW OMOJIOTrNYecKoi HH(OpMauu U
npeJiaraTh BapUaHThl IPOBEPKU THIIOTE3;

CPaBHHBATh OMOJIOTUYECKUE OOBEKTHI MEXKIY COOOM 1O 3aJaHHBIM KPUTEPUSM, JIETaTh BHIBOJIBI
Y YMO3aKJIIOUEHHS HA OCHOBE CPaBHEHMS;

000CHOBBIBATh €IMHCTBO JKUBOW M HEIKUBOU MPUPOIBI, POJICTBO JKUBBIX OPTaHU3MOB,
B3aMMOCBS3M OPTaHU3MOB U OKPY’KaIoIIel cpe/ibl HA OCHOBE OMOJIOTHYECKUX TEOPHii;
MIPUBOJIUTH TIPUMEPHI BEIIECCTB OCHOBHBIX TPYIII OPTaHUICCKUX COCTMHECHUH KIIETKHU (OEIKOB,
JKUPOB, YIIIEBOJOB, HYKJIEHMHOBBIX KHCIIOT);

pacro3HaBaTh KJIETKH (ITPOKAPHOT U SYKAPHOT, PACTCHHUI U )KUBOTHBIX) IO OMTUCAHUIO, Ha
CXEMAaTUYECKUX U300pKEHUIX; YCTAHABIMBATh CBS3b CTPOCHHS U (DYHKIIUN KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBATh MHOT0O0Opa3ne KIETOK;

pacro3HaBaTh MOMYJISAINI0 U OMOJIOrMYECKU BU 10 OCHOBHBIM MPU3HAKAM;

OMHCHIBATh ()EHOTUIT MHOTOKJICTOYHBIX PACTCHHUN U )KUBOTHBIX 110 MOP(HOIIOTHIECKOMY
KPUTEPUIO;

00BSACHATH MHOTOOOpa3ye OPraHU3MOB, IPUMEHSS IBOJIOLUOHHYIO TEOPHIO;
KJIACCHU(UITUPOBATL OMOIOTHUECKHUE 00BEKTHI HA OCHOBAHUHU OJTHOTO MUIM HECKOJIBKHIX
CYIIECTBEHHBIX MPU3HAKOB (TUIIBI TUTAHUS, CIIOCOOBI JBIXaHUS U PA3MHOXKEHHUS, 0COOCHHOCTH
pa3BUTHUS);

OOBSACHATH MPUYNHBI HACIIEJCTBEHHBIX 3a00ICBaHMUIA;

BBISIBJISITH H3MEHUYUBOCTh Y OPTAaHU3MOB; OOBSICHITH MPOSIBIICHUE BUI0B H3MEHUNBOCTH,
UCIIOJB3YS 3aKOHOMEPHOCTH U3MEHUYHUBOCTH;, CPABHUBATh HACIIEJCTBEHHYIO U
HEHACJIECTBEHHYIO U3MEHYHBOCTb;

BBISBJISITH MOpQoTorudeckue, (u3noaoruyeckue, moBeACHYECKUE aanTalud OPraHu3MOB K
cpelie OOuTaHMs U JEHCTBUIO IKOJIOTUYECKUX (PaKTOPOB;

COCTaBIISITh CXEMBI TTEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEME (LIEMTU MTUTAHMS);

MIPUBOAUTH JI0KA3aTEIHCTBA HEOOXOAMMOCTH COXpaHEHUsI OMOpazHo00pa3us sl yCTOMYUBOTO
pa3BUTHUS U OXPAHBI OKPYKAIOIIEH Cpebl;

OIICHUBATH IOCTOBEPHOCTh OMOJIOTMUECKONU HH(POPMAIIU, TTOJTYICHHOM U3 Pa3HbIX
MCTOYHUKOB, BBIJENIATH HEOOXOUMYI0 HH(POPMAIIHIO 7Sl UCTIOTIB30BaHUS €€ B YUeOHOM
JIEATETLHOCTH M PEIICHUU TPAKTUYECKUX 3a]1ay;

MPEJICTaBISITh OMOIOTUYECKYIO MHPOPMAIIHIO B BUE TEKCTa, TaOIHIIbI, TpaduKa, JUarpaMMbl
U JIeTIaTh BBIBOJIBI HA OCHOBAHWH MPEICTABIICHHBIX JIAHHBIX;

OIICHUBATh POJIb JOCTHKEHUW T€HETUKH, CENIEKIINU, OMOTEXHOJIOTHH B MMPAKTUYECKOM
JIeSTeTLHOCTH YeJIOBEKAa U B COOCTBEHHOM KU3HU;

OOBSCHSTH HETATUBHOE BIIMSHUE BEIIECTB (JIKOTOJISl, HIKOTHHA, HAPKOTHYECKHUX BEIECTB) Ha
3apOBIIIEBOE PA3BUTHE YEIOBEKA;

OOBSCHSTH TIOCTICICTBUS BIUSHUS MyTareHOB;

OOBSCHATH BOBMOXHBIC PUYUHBI HACIICJICTBEHHBIX 3a00JIEBAHHIA.



BbInycKHUK Ha 6a30BOM YPOBHE MOJIYYHUT BO3MOKHOCTh HAYUHUTHCS:

» JaBaTh HAyYHOE OOBSICHCHHE OMOJIOTHYECCKHM (hakTam, Iporieccam, sIBICHUSIM,

3aKOHOMEPHOCTSIM, UCIIOJIb3YSl OMOJIOTHYECKUE TEOPUH (KJIECTOYHYIO, SBOJIIIOLUOHHYIO), yUCHHUE

0 Ouocdepe, 3aKOHBI HACJIECTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYUBOCTH;

XapaKTeprU30BaTh COBPEMEHHbIE HAIPABJICHUS B Pa3BUTUHN OMOJIOTHH; OMMCHIBATH UX

BO3MO)KHOE HCIIOIb30BaHHUE B MPAKTUUECKON JESITEbHOCTH;

CpaBHUBATH CIIOCOOBI JICIIEHUS KJIETKU (MUTO3 U MEHO03);

pemiaTth 3a7a4u Ha octpoenue ¢pparmenta sropoit nenu JJHK no npennoxennomy pparmenty

nepsoit, ”PHK (MPHK) no yuactky /IHK;

pelaTh 3aa41 Ha OIpeiesieHHe KOJTUYECTBa XPOMOCOM B COMAaTHYECKUX U MOJIOBBIX KJIETKaX,

a TaKKe B KJIETKaX Mepe]] HaualioM JieJieHus (Meio3a WM MUTO3a) U 10 €r0 OKOHYaHUU (1St

MHOTOKJIETOYHBIX OpPTraHU3MOB);

» pemarh TeHETUYECKHUE 3374l Ha MOHOTHOPHIHOE CKPEIIMBAaHKUE, COCTABIISATH CXEMBI
MOHOTHOPHUAHOTO CKPEIIMBAaHUS, TPUMEHSS 3aKOHbI HACIEACTBEHHOCTH U UCIIOJIb3YS
OMOJIOTUYECKYIO0 TEPMHUHOJIOTHIO U CHMBOJIHKY;

» YCTaHaBIMBATh TUI HACJICAOBAHUS U XapaKTep MPOSBICHHS TPU3HAKA 10 33IaHHON CXeMe
POJIOCIIOBHOMU, MPUMEHSISI 3aKOHBI HACIEICTBEHHOCTH;

» OLICHMBATh PE3YJIbTAThl B3aUMOJICHCTBHS YEJIOBEKA U OKPYXKAKOIIEH CPe/Ibl, TPOrHO3UPOBATh
BO3MOYKHBIE TTOCIICACTBUS ACATEIBHOCTH YEI0BEKa JJISl CYIIECTBOBAHUS OTICIBHBIX
OHOJOTrNYEeCKNX 00BEKTOB U LIETBIX MPUPOTHBIX COOOIIECTB.
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2. Copep:xkanme Kypca

Buonorus kak KOMILIEKC HayK O KHBOI mpupoae

bronorus kak KOMIIJIEKCHAs! HayKa, METO/bl HAYYHOT'O [TO3HAHUsI, UCTIONIb3yeMble B Ononorun. Coepemennvle
Hanpaenenus ¢ buonoeuui. Pons 6nonoruu B GopMHUpOBaHUH COBPEMEHHON HayYHON KapTHHBI MUPA, IPAKTHIECKOE
3HAYEHUE OMOJOTUYECKUX 3HAHHH.

bronornueckue cucTeMbl KaK MpeaIMeT N3y4eHHs: OHOJIOTHH.

CtpykTypHbIe H (yHKIHOHATBHbIE OCHOBBI KU3HU

MornekynsapHble OCHOBBI XXH3HHU. Heopranndeckue BemecTsa, X 3HaueHne. OpraHndeckre BEIecTBa
(yrieBompl, TUNHIEL, OENTKH, HYKJIeHHOBEIE KHUCcIOThl, AT®) u nx 3HaueHne. buononumepsl. /pyaue opeanuyeckue
sewecmea kiemku. Hanomexnonozuu 6 buonozuu.

[utonorus, METOABI UUTOJIOTUU. POJIb KIIETOUHON TEOPUM B CTAHOBJIEHUH COBPEMEHHOM €CTECTBEHHO-HAYUHOU
KapTuHBI Mupa. KieTkn npokaproT u sykapuot. OCHOBHBIE YaCTH U OPraHOMIbI KJIETKU, UX (pyHKIHU.

Bupycel — HekneTouHast popma KH3HU, MEPbI TPOGUIAKTHKH BUPYCHBIX 3a00JICBAaHHA.

JKusnenestensHOCTh KiIeTKH. [Tnactuueckuii oOMmen. dorocunres, xeMocuuTe3. buocunres Oenka.
OHepreTnueckuii oOMeH. XpaHeHue, epeaaya 1 peain3alys HacleICTBeHHOW nHdopmauu B kietke. ['enernueckuit
koA. I'eH, reHoMm. ['enomuxa. Brusanue naprozennvix 6eujecms Ha RPOYECcyl @ KIemKe.

Knerounslit nuki: uaTepdasa u aeienue. MuTo3 u Meiio3, nx 3HaueHue. CoMaTUUECKUE U TIOJIOBBIE KIIETKH.

Opranuszm

OpranusMm — eIMHOE IIeNO0e.

KuznenestenbHOCTb opranu3ma. Perymsinus ¢yHKIuil oprann3Ma, roMeocTas.

Pa3mHokeHne opranu3MoB (Oectosioe u noiaoBoe). Cnocobbl pasmHoNICEHUs Y PACMENULL U HCUBOMHBIX.
WNunuBunyansHoe pa3BuTHe opranusMa (oHTorenes). [I[puunHel HapyleHuid pa3BuTHs. PenpoayKkTHBHOE 310pOBbE
YeNoBeKa; MOCIEACTBUS BIUSHUS AJIKOTOJIsl, HHKOTHHA, HAPKOTUYECKUX BEHIECTB HAa SMOPUOHAILHOE PAa3BUTHE
yenoBeKa. JKusnennvie Yukivl pasHvlx epynn Op2aHu3Mos.

I'eneTnka, MeTOBI F€eHETUKH. | '€HEeTHYECKas TEPMUHOJIOTHS M CHMBOJIMKA. 3aKOHBI HACIECTBEHHOCTH [
Memngens. XpomocoMHas Teopust HacieacTBeHHOCTH. Onpenenenue nmona. CHerieHHoe ¢ TT0JI0M HacJieI0BaHHeE.

I'eneruka yenoBeka. HacieacTBeHHble 3a001€BaHMs YETIOBEKA U UX MPEAyNpexXIeHNE. DTHYECKUE aCIIeKTHI B
00J1aCTH MEAUITMHCKOM T€HETHKH.

I'enotun u cpena. Henacnencrsennas naMeHYnBOCTh. HacnencTBeHHast NI3MEHYMBOCTh. MyTanmu. MyTareHsl,
WX BIUSHHUE Ha 37J0POBHE YETIOBEKA.

Jomectukanus u cenekus. MeToapsl cenekunu. buorexnonorus, ee HalpaBJIeHUs U IEPCIIEKTUBBI Pa3BUTHS.
buobesonacnocme.

Teopus 3BoJI00UA



PazBuTHE YBOIOIIMOHHBIX UeH, dBofonmonHas Teopus Y. Jlappura. CHHTETHYECKAS] TEOPHSI SBOIIOIHH.
CBUAETENBCTBA SBOIOLUY KUBOU MPUPOI6l. MUKPOIBOIONMS U MakpodBomoIus. Bua, ero kpurepuu. [lomynsmms
— DJIEMEHTapHAasl €AMHUIIA SBOIOIVH. J[BYDKYIIIE CHITBI DBOJIOIUY, X BIIMSHUE Ha TCHOMOH/T TIOITYJISIUH.
Hanpagienus 3BoOIUY.

MHoroo0pasue OpraHu3MoB Kak pe3yIbTaT dBOJONUU. [[pUHIMIIEI KTacCU(UKAIIMU, CHCTEMATHKA.

Pa3Butue ku3HU Ha 3emJie

l'unoTe3sl mpoucxoKaeHUS XU3HU Ha 3emiie. OCHOBHBIE ATAIbl HBOJIIOIIMN OPTaHUYECKOT0 MUpa Ha 3eMIIe.

CoBpeMEHHBIE MTPEICTABICHUS O IPOUCXOXK/ICHUH YeJIOBeKa. DBOJIOIUS YeloBeka (aHTponoreHes). JIBmxkyrme
CHJIBI aHTpoToreHe3a. Packl uenoBeka, nx MpONCXOKACHNE U €TUHCTRBO.

OpraHu3MBbI H OKPY:KaI0IIasi cpeaa

IIpucnocoOnenns OpraHu3MOoB K AEHCTBHIO SKOJIOTHIECKIX (PaKTOPOB.

buoreornenos. Oxocucrema. Paznoobpazue sxocucteM. B3anMoOTHOIIEHUS TOMYJISINA Pa3HBIX BUIOB B
sKkocucTteMe. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEME. Y CTOMYUBOCTh U AUHAMHUKA DKOCUCTEM.
[TocnencTBust BIUSHUS [eATEIIEHOCTH YE€TIOBEKa Ha dKocucTeMbl. CoxpaHeHne OHopa3HoO0pasws Kak OCHOBA
YCTOHYHBOCTH SKOCHCTEMEL.

Ctpykrypa ouochepsl. 3aKOHOMEPHOCTH CYIIECTBOBaHUs Ouochephl. Kpy2osopomsl sewecma 6 buocgepe.

I'mobanbHBIC aHTPONIOTEHHBIE U3MEHEeHHS B Orocdepe. [IpodaemMpl yCTOHYUBOTO pa3BUTHSL.

Ilepcnexmugnl pazeumusi OUOI0SUYECKUX HAVK.

IIpumepHbIii nepevyeHb J1a00PATOPHBIX M MPAKTHYECKHUX PadoT (Ha BHIOOP yuMTeIs)
. Ucrionp3oBanue pa3imyHbIX METOMIOB MPU U3YUEHUH OMOJIOTMYECKHX OOBEKTOB.
. TexHrKa MUKPOCKOITUPOBAHHUSL.
. 3y4yeHune KJIeTOK pacTeHUH U KUBOTHBIX 110 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpEnapaTax U UX OMHCaHHE.
. [IpuroroBnenue, paccMaTpiuBaHKe U ONKMCAHNE MUKPOIIPENapaToOB KJIETOK pacTeHUi.
. CpaBHEHHE CTPOCHUS KIIETOK PACTCHUH, )KUBOTHBIX, TPUOOB U OaKTEPHH.
. N3y4yeHune IBMKEHUS LIUTOILIA3MBI.
. M3y4yeHune nina3mMonusa ¥ JemIa3Moin3a B KIeTKaX KOKHUIBI JTyKa.
. U3yuenne GepMeHTATHBHOTO pacIICIUICHHsI IEPOKCHA BOJOPO/A B PACTUTEIBHBIX M KMBOTHBIX KIICTKaX.
. ObHapysxeHHe O€IKOB, YITIEBOJOB, IUIHUIOB C TOMOILBIO0 KAUECTBEHHBIX PEaKIUH.

10. Beimenenune JJTHK.

11. 3yueHne KaTaTUTHIECKOI aKTUBHOCTH ()epMEHTOB (Ha MPpUMEpPE aMUJIa3bl HIIM KaTalla3bl).

12. Habntonenue MUTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha TOTOBBIX MUKpPOTpenaparax.

13. M3y4yeHue XxpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTax.

14. U3zydenne craauit Meiio3a Ha TOTOBBIX MUKpPOIIpENapaTax.

15. 3y4yenue cTpoeHHs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpenapaTax.

16. Pemrenue ajeMeHTapHBIX 337249 10 MOJIEKYJIIPHON OHOJIOTHH.

17. BolsiBieHHE MPU3HAKOB CXO/CTBA 3apOJbIIICH YEJIOBEKa U IPYTUX MMO3BOHOYHBIX )KUBOTHBIX KaK
JIOKa3aTeNbCTBO UX POJICTBA.

18. CocTaBneHune 371€MEHTAPHbBIX CXEM CKPELIBAHUSI.

19. Pemenne reHeTHYEeCKNUX 3a1a4.

20. UzyueHwne pe3ylbTaTOB MOHOTHUOPUIHOTO U TUTHOPHITHOTO CKPEIIMBAHUS Y APO30(HITHL.

21. CocraBneHue U aHAJIA3 POIOCIOBHBIX YEJIOBEKA.

22. 3y4yeHune u3MEHYMBOCTH, IOCTPOECHUE BAPUALIMOHHOTO Psiia U BApUALMOHHON KPUBOIL.

23. Onucanue (heHOTHIIA.

24. CpaBHEeHHE BHJOB IO MOP(]OIIOTHIECKOMY KPUTEPHIO.

25. Onucanue MpUCIOCOOIIEHHOCTH OPraHu3Ma U €€ OTHOCUTEJIBHOTO XapakTepa. BrlsiBienue npucnocoOneHuit
OPraHU3MOB K BIMSHUIO Pa3JIMUHBIX 3KOJIOTHYECKUX (aKTOPOB.

27. CpaBHEHHE aHATOMHYECKOTO CTPOCHHUSI PACTEHUH Pa3HBIX MECT OOUTAHHS.

28. Metoap! n3MepeHust HakTopoB Cpeabl OOUTaHuUS.

29. VzyueHue 95KOJIOTHYECKUX aAaNTaluil yeloBeKa.

30. CocTaBieHue NUIIEBbIX LEHEH.

31. UzydyeHue u onmucaHue 3KOCUCTEM CBOCH MECTHOCTH.

32. MoaenupoBaHue CTPYKTYpP U MIPOLECCOB, MPOUCXOIAIINX B 3KOCUCTEMAX.

33. O1eHKa aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE.

O 01N DN KW~



Tabanna pacnpenenenus yacos 10 kiace

No Pazgen KommaecTBo acoB
BgeneHue 2
1. Paznen 1. buonorus kak Hayka. 5
MeTo/1I HAyYHOTO MTO3HAHUS
2. Pasnen 2. Knerka 20
3. Paznen 3. Opranmsm 38
3aKIoueHue 1
PesepBHOE Bpems 2
Hroro: 68
Tabaunna pacnpeaenenus yacos 11 kiace
No Pazgen KommaecTBo acoB
Beenenne 1
1. Pasnen 1. Bun 36
2. Paszgen 2. DKocucTeMBI 20
3aKaroueHue 1
PesepBHOE Bpems 10
Hroro: 68

3. TemaTuueckoe IJIaHUpPOBaHUE C ONIPEACJICHUEM OCHOBHBIX BUOB yqeﬁﬂoﬁ HEATCJIbHOCTH

Paznen, Tema. Koi-Bo yacos.
OcHOBHOE CoJIep)KaHue M0 TeMaM

XapakTepucTuka yueOHou
JIEATEIIbHOCTH YYAIIUXCS

10 kaace

BBeaeHune: ponb 6uonorum B popmMmMpoBaHUM COBPEMEHHON KapTUHbI
MUPa, NPaKTUYEeCKoe 3Ha4YeHne BMoNorM4eckmMx 3HaHum (2 4)

Paspgen 1. Buonorusa kak Hayka. Metogbl Hay4yHoro nosHaHums (5 4)

1.1. KpaTtkasa ucropus pasButus
6uonorun. Cuctema 6monormyeckmx
Hayk (2 4)

OO6beKT M3yveHnst bruonornn — xmBas
npupoaa. KpaTkasi uctopus passutus
6uonorun. Ponb Guonornyecknx Teopuin,
ngewn, rmnotes B hopmmpoBaHnm
COBpPEMEHHOWN eCTeCTBEHHO-Hay4YHON
KapTUHbI MUpa.

CucTtema Bronornyeckunx Hayk.
CoBpeMeHHble HanpasneHus B Guonorum

OnpepnensaoT NOHATUSA, HOPMUPYEMBIE B XOA4E N3YYEHUS TEMBI.
O6BbACHSAT ponb Gruonorun B hopMm1poBaHUM Hay4YHOTO MUPOBO33PEHUS.
OueHurBaloT BKNaA pasnnyHbiX Y4eHbIX-OMOMOroB B pa3BuTUE Hayku
Ovonorun, Bknag buonornyeckux Teopui B bopMmMpoBaHme COBPEMEHHON
€CTEeCTBEHHO-HAaY4YHOW KapTUHbI MUpa. YCTaHaBnMBaloT CBA3M Guonorum ¢
ApyrMMu Haykamu. MpuBoasiT NpyMepbl COBPEMEHHBIX HarnpaBneHun B
©uonoruu n onpeaensaT Ux 3agaydn 1 NpeameTbl U3ydeHus. FoToBaT
coobLeHus (goknaabl, pedepaTbl, Npe3eHTaumnm) o BKnage BblaatLmxcs
yyeHbIX B pa3sutue uonoruu.

PaboTatloT ¢ anekTpoHHoM chopmon y4ebHuKa

1.2. CywlHOCTb M CBOMCTBA XUBOIO.
YpoBHU opraHu3sauumn XXxmBom
maTepuu. bBnonornyeckme cuctemnl
KaK npeaMeT usyyeHus buonoruu.
MeTtoabl 6uonorum (3 u)

CywHocTb *u3Hn. OCHOBHblE CBOMCTBA
XnBon maTepun. XXusas npupoaa Kak
CNOXXHOOPraHn3oBaHHasa nepapxmyeckasi
cucTema, CyLecTByoLas B NPOCTPAHCTBE
1 BO BpeMeHu. buonornyeckune cuctemsl.
OCHOBHbIE YPOBHW OpraHn3aLmm XnBom
MaTtepuun. MeToabl NO3HAHUS KUBOW
npupoabl

OnpenensaoT NOHATUSA, HOPMUPYEMbIE B XOAE N3YYEHUS TEMBI.
BblaensitoT cyLecTBeHHbIE MPU3HAKM XXMBOW NpUpoabl U BMONorm4yeckmx
CcUCTeM (KNeTKW, opraHnuama, BUAa, 9KOCUCTEMBI). XapakTepuayoT OCHOBHbIE
cBoncTBa XmBoro. O6bACHAT OCHOBHbBIE NPUYNHBI 3aTPYLAHEHUNA,
CBSI3aHHbIX C onpeaerneHnemM NoHATUS «XKU3Hb». OBBACHSAIT pasnuuns u
€[MHCTBO XXMBOWN N HEXMBOW Npupoabl. [pUBOAAT NpMMepbl CUCTEM pa3HOro
YPOBHS1 opraHm3aumu. NpuBogsaT foKa3aTenbCTBa YPOBHEBOW OpraHn3auum
1 3BONOLUMN XMBON Npupoabl. OnNpeaensitoT OCHOBHbIE METOAbI MO3HAHUSA
XnBon nNpupogbl. FOTOBAT NpeseHTaunio Unu CTeHA Ha TeMy
«CoBpemeHHOe Hay4YHOe 06opyLoBaHME U €r0 POSb B PELUEHUM
Buonornyecknx 3agaydy».

PaboTatoT ¢ unnoctpaunsamm ydebHumka.

PaboTatoT ¢ aneKkTpoHHOM hopMo y4ebHMKa

Paspen 2. Knetka (20 4)

2.1. UcTtopus nsyyeHus KNneTku.
KneTto4yHas Teopus (2 4)

Ol'lpe,EleJ'IFHOT MOHATUA, CbOpMI/IpyeMble B XOo4e N3y4YeHuna TeMbl.
OnpenenmoT npegmMeT, 3agadn n MetToabl nccrnenoBaHna LATONOINMN Kak
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Passutne 3HaHuin o knetke. PaboTbl
P. lyka, A. BaH JleBeHryka, K. bapa,
P. BpoyHa, P. Bupxosa.

KnetouHas Teopua M. LnengeHa

n T. lUBaHHa. OCHOBHbIE NONOXEHUS
COBPEMEHHOW KINETOYHOW TEOPUMN.
Ponb kneTo4Hon Teopuu B
dhopMmnpoBaHMM COBPEMEHHON
€CTECTBEHHO-Hay4YHOW KapTUHbI MMpa.
MeToabl uMTonorum

HayKn. XapaKkTepuaylT CoAepXaHNe KINeTO4YHON TeopuM.

OOGBACHSIOT BKNaa KNeToYHon Teopumn B dopMMpoBaHME COBPEMEHHOM
€CTEeCTBEHHO-Hay4YHOWN KapTUHbI MMPA; BKNag YY4eHbliXx — nccrnegoBaTenemn
KNeTKu B pa3BuTue Buonornyeckomn Hayku. MNpunBoasaT gokasatenscrea
poACTBa XKMBbIX OPraHM3MOB C UCMONb30BaHMEM NONOXEHUI

KNEeTOYHOW TeOpUN. AHaANN3MPYIOT U CPaBHMBAIOT OCHOBHbIE MeTOAbI
LMTONOrnm.

Pa6oTatoT ¢ unnoctpaunsamm ydebHumka.

PaboTaloT ¢ anekTpoHHoM hopMon y4ebHmKa

2.2. XuMmmnyeckum coctaB KneTku (8 4)
EAMHCTBO 3N1EMEHTHOro XMMMYECKoro
CoCTaBa XWBbIX OPraHU3MOB Kak
[oka3aTenbCTBO eANHCTBA
NPOUCXOXOEHNS XXMBOW NPUPOabI.
OOGLLHOCTb XMBOW 1 HEXMBOW NPUPOabI
Ha YPOBHE XMMUYECKNX SITEMEHTOB.
OpraHoreHbl, MakpO3feMEHTbI,
MWKPO3NEMEHTbI, YNbTPaMUKPOINEMEHTbI,
NX POnb B XN3HEOEATENbHOCTM KNETKN U
opraHuama. HeopraHudeckue BelLecTBa.
Bopaa kak konbl6enb BCEro XMBoro,
0COBEHHOCTUN CTPOEHMS U CBOWCTBA.
MuHepanbHble conu. 3HaveHune
HEOpraHNYeCKNX BELLLECTB B XXM3HWN KNETKN
1 opraHmama. OpraHuyeckune BeLlecTea —
CNOXHble yrnepoacoaepxatime
coeanHeHusi. HW3komonekynspHele n
BbicokomonekynsipHble opraHnyeckme
BeLwlecTBa. Jlunuabl. Yrnesoap!:
MOHOCcaxapuapl, nonvcaxapuabl. benku.
HykneuHosble kncnotel:AHK, PHK.
YpasoeHne monekynbl AHK B kneTke.
MpuHUMNManbLHOEe CTPOeHKe n porb
OpraHn4eckux BELLECTB B KIeTKE 1 B
opraHuame 4enoseka

OnpenensaoT NOHATUSA, HOpMUPYyEMbIE B XOAE N3YyYEeHUS TEMBI.

MpnBoAAT gokasaTenbCcTBa (aprymeHTaumio) eAUHCTBA KUBOW U HEXMBON
npvpoabl Ha NpUMepe CXOACTBa UX XMMWUYECKOro COCTaBa.

CpaBHMBAIOT XMMUYECKUI COCTaB TeN XUBOW U HEXMBOW NPMPOabl U
AenatoT BbIBOAbl Ha OCHOBE CPaBHEHMUS.

XapakTepuaytoT 0COBEHHOCTU CTPOEHUS, CBOWCTBA U POfb HEOPraHNYeCKMX
W OpraHn4yeckux BeLLecTB, BXOASLLMX B COCTaB XMBbIX OPraHU3MOB.
YcTaHaBnMBaoT NPUYMHHO- CrEeACTBEHHbIE CBA3M MEXOY XUMUYECKUM
CTpOEeHMeM, CBONCTBaMM U PYHKLNSIMU BELLLECTB Ha OCHOBE TEKCTOB U
pucyHKoB y4ebHuka. MpuBogAaT npvmMepsl yrnesoaos, NUNMAOB, 6enkos,
HYKMENHOBbIX KUCNOT 1 APYrMX OpraHUYecKnx BeLLecTB, BXOASLLMX B COCTaB
OpraHu3moB, MECT UX Nokanuaauum n GUonormM4eckon ponw.

PaboTatoT ¢ unnoctpaunsamm ydebHumka.

Pewatot 6uonormyeckue 3agauu.

BoinonHstoT nabopaTopHble, NpakTu4eckne n nccnegosartensckue paboThbl
no ndy4yaemom Teme.

PaboTaloT ¢ anekTpoHHoM chopmon y4ebHuKa

2.3. CTpoeHue aykapmoTuyeckom

M NPOKapUOTUYECKOM KNeToK (6 4)
KneToyHas membpaHa, uMtonnasma,
a0po. OCHOBHble OpraHoOMAbl KNeTKK:
3HAoMNnasMaTu4eckas ceTb, annapaT
onbaXu, NM30COMbI, MUTOXOHAPUM,
nnacTuabl, pubocomsbl.

®YHKLMN OCHOBHbIX YacTel U opraHonaoB
kneTkn. OCHOBHbIE OTNNYUSA B CTPOEHUN
XXWBOTHOW M PacTUTENBHON KNETOK.
XpOMOCOMBI, UX CTPOEHME N DYHKLIMU.
KapuoTtun. 3HavyeHue nocTtosaHcTBa
yucna u popMbl XpOMOCOM B KNeTKax.
MpokapunoTuyeckas krneTka: popma,
pa3mepbl. PacnpocTpaHeHue 1 3HadeHne
6akTepun B npupoge. CTpoeHne
BGakTepumanbHOM KNeTkn

OnpenensaoT NOHATUSA, OPMUPYEMBIE B XOAE N3YYEHUS TEMBI.
XapaKkTepuayloT KNeTKy Kak CTPYKTYPHO-(DYHKLMOHAmNbHY0 eanHuLy
XMBOro. BblgensoT cylecTBEHHbIE NPU3HAKN CTPOEHUS KNETKN, ee
opraHounaos, sapa, MeMbpaHbl, XPOMOCOM, A0SAEPHbIX U A0EPHbIX KNeTOoK,
KNEeTOK pacTEHWUN, XMBOTHbIX U rpuboB. CpaBHMBAOT OCOGEHHOCTH
CTpPOeHUs AosAepHbIX U SAEePHbIX KNEeTOK, KNeTOK pacTeHUN, XUBOTHbIX U
rpnboB 1 AenarT BbIBOAbI HA OCHOBE CPaBHEHNS!.

YcTaHaBnuBaloT NPUYMHHO-CrieACTBEHHbIE CBA3M MexXdy CTPOeHUeM U
PYHKLUMAMM BUOMNOrMYECKNX CUCTEM Ha NpUMepe KNeTku, ee opraHoMaos U
BbINONHAEMbIX UMW DYHKLNIA.

Pa6oTatoT ¢ unnoctpaunsamm ydebHumka.

Monb3yloTCcsa LUMTONOrMY4eCckon TEPMUHONOTNEN.

O6ocHOoBbIBaOT Mepbl NPodUNakTUkn bakTepmnaneHbix 3aboneBaHui.
BoeinonHsatoT nabopaTopHble, NpakTUYeCcKne n uccriegoBaTtenbckme paboThbl
no n3yvyaemou Teme.

PaboTaloT ¢ anekTpoHHOWM hopMoi y4ebHmKa

2.4. Peanusauus HacneacTBeHHOMN
MHdopmaLum B Knetke (2 4)

OHK — HocuTenb HacneacTBEHHON
nHdopmaumun. FeHeTnyeckun kog, ero
ceonctea. ['eH. buocnHTes 6enka

OnpenensoT NOHATUSA, hOpMUpPYEMBbIE B XOA4E U3yYeHus TEMbI. BbiaensioTt
dyHOAaMeHTanbHbIN Npouecc B GUOMOrnyeckmx cucTemax — peanusawmio
WHpopMaL MK B KneTKe.

BblaensoT cylecTBeHHble NpU3Haky reHeTnyeckoro koga. OnuceiBaroT U
CpaBHMBAIOT NPOLIECCHI TPAHCKPUMLIMU 1 TPAHCALUN.

OGBACHAIT porb BocnpousseAeHUs U nepegayn HacnegcTBEeHHOM
WHpopMaLmmM B CyLLLECTBOBaAHUN U Pa3BUTUUN XU3HU Ha 3emrie.

PewatoT Gronornyeckme 3agaym.

PabortatoT ¢ unnioctpaumsamm yyebHuka.

PaboTtaloT ¢ anekTpoHHOM dhopmown y4ebHUKa

2.5. Bupychbl (2 4)
Bupycbl — HekneToyHas dopma XnUsHu.

Ol'lpe,EleJ'IFHOT MOHATUA, Q)OpMI/IpyeMble B X04€e n3y4eHuna TeMbl.
Boigenstor CylleCTBeHHbIe NMPU3HaKN CTPOEHUA U XKN3HEHHbIX LIMKIOB
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OcobeHHOCTU CTPOEHMSA U PA3MHOXEHUS.
3HauveHne B NPUPOAE W XKN3HM YeroBeKa.
Mepbl NpogunNakTUKn pacnpocTpaHeHnst
BMPYCHbIX 3abonesaHun. MNMpodunakrmka
cnnia

BUPYCOB. XapaKTepusyoT porb BUPYCOB Kak BO3byauTenen 6onesHeln n kak
NnepeHOCUYNKOB reHeTudeckorn nHpopmaumm. O6ocHOBbLIBaOT MephI
NpodUNaKkTUKN BUPYCHbIX 3a6oneBaHuni.

Haxogat uHdopmaumio 0 BUpycax U BUPYCHbIX 3a60neBaHusX B pas3nmyHbIX
WCTOYHMKAX, aHANN3MPYIOT U OLIEHUBAIOT €e, MHTEPNPETUPYIOT U1
NpPeacTaBnsaioT B pa3HbIX hopmax (Te3uncbl, CoobLLEHNE, penopTax,
aHanuTu4yeckas cnpaeka, pedepat, 063op, noptdonmo).

Pa6oTatoT ¢ unnoctpaunsamm ydebHumka.

PaboTaloT ¢ aneKkTpoHHoWm hopMon y4ebHMKa

Pasgen 3. OpraHusm (38 u)

3.1. OpraHmsm — eguHoe Lenoe.
XusHepeAaTenbHOCTb U perynauus
c¢hbyHKUMM opraHmnama (1 4)
OQHOKNETOYHbIE Y MHOTOKIETOYHbIE
OpraHn3mbil. KonoHuun OAHOKNEeTOYHbIX
opraHu3amoB. XKn3HeneaTenbHOCTb

1 perynsaumsa yHKUMn opraHnsma

OnpepensoT NOHATUS, opMUpyeEMbIE B XOAE M3y4YeHUusl TeMbl. BblaenstoT
CYLLLECTBEHHbIE NPWU3HAKN OOHOKIMETOYHbIX U MHOFOKMETOYHbIX

opraHuamoB. CpaBHMBaIOT OAHOKINETOYHbIE, MHOFOKIIETOYHbIE OPraHn3Mbl
N KOJIOHMM OOHOKMETOYHbLIX OPraHn3MOB U AenatoT BbIBOAbI HA OCHOBE
CpaBHEHNS.

OnpenensitoT OCHOBHbIE NPOLIECCHI, XapaKTepHbIE AN1S XXMBbIX OPraHn3MOoB.
CpaBHUBAIOT NPOLIECCHI PETYNSLMM B PACTUTENbHBLIXM XXUBOTHbIX
opraHuamax. [MpmMBoaAT npumepbl, NOATBEPKAAIOLME, YTO TOMEOCTa3
ABNSAETCS AMHAMUYECKMM PaBHOBECKEM.

PaboTaloT ¢ anekTpoHHoM hopmon y4ebHuKa

3.2. O6MeH BelecTB M NpeBpaLieHne
aHeprum (4 4)

OHepreTnyeckuin obMeH — COBOKYMHOCTb
peakLmMin pacLLenieHns CoXHbIX
OpraHN4ecKmnx BEeLLECTB.

OcobeHHOCTN aHepreTnyeckoro obmeHa
y rpuboB 1 GakTepuii.

Tunbl nuTaHusa. ABToTpodbI U
retepoTpodbl.

OcobeHHocTn obmeHa BeLlecTB y
XXWBOTHBbIX, pacTeHUN 1 GakTepuii.
Mnactnyecknn obmeH. PoToCUHTES.
XemocuHTes

OnpenensaoT NOHATUSA, HOPMUPYEMBIE B XOAE U3YYEHUS TEMbI.
XapakTepuaytoT hyHaamMeHTanbHble Npouecchl B G1MoNormyeckmx cuctemax
— obMeH BeLLEeCTB 1 NpeBpaLleHne 3Heprun. BolaensioT cylecTBeHHbIe
NPW3HaKN NPOLECCOB XU3HeaeaTeNnbHOCTN KNneTkn. CpaBHUBAIOT
NNacTU4YEeCKUA N SHEPreTMIecKkUn oOMeH 1 genarT BbIBOAbI HA OCHOBE
cTpoeHud. CpaBHMBAIOT OpraHn3Mbl MO TUNY NUTaHMA U AenatoT BbIBOAbI Ha
OCHOBEe CpaBHeHUSA. PackpbiBaloT 3HaYeHne hOTOCUHTE3a. XapakTepusyoT
CBETOBYIO M TEMHOBYIO (hasbl poToCMHTE3a. PackpbIiBaloT 3HayYeHne
XEeMOCHHTe3a.

PaboTatoT ¢ unnoctpaunsamm ydebHuka.

PewatoT 6uonormnyeckue 3agadu.

HaxogsaTt nHpopmaumio no n3yvyaemon Teme B pasfinyHbIX MCTOYHMKAX,
aHanM3upyoT 1 OLEHNBAIOT €€, MHTEPNPETUPYIOT U NPEACTaBNSOT

B pasHbIx popMax (Te3nchbl, CoOOLEeHNe, penopTax, aHanuTnyeckas
cnpaBka, pedpepat, 0630p, nopTdonuo).

PaboTaloT ¢ anekTpoHHon dhopmown y4ebHuKa

3.3. PaamHoxeHue (9 u)

[eneHune kneTkn. XKU3HEHHbIN UMK
kneTkn. MMTO3 — OCHOBa pocTa,
pereHepauuu, pa3suTusa u 6ecnomnoro
pasMHoXeHus. PasamHoxeHune: 6ecnonoe un
nornosoe.

Tunbl 66CnNonoro pasmHOXeHNs.

MonoBoe pasmHoxeHne. ObpazoBaHue
nonosbIX knetok. Merios.
OnnoagoTBoOpeHWE Y XKUBOTHBIX

n pacteHun. buonormnyeckoe 3HavyeHue
onnoaoTeopeHus. MickyccTBeHHoe
OnNbINeHNEe y pacTeHN 1 ONNog0TBOPEHNE
Y XXMBOTHbIX

OnpenensaoT NOHATUSA, POpMUpPYyEMbIE B XOAE N3YYEeHUS TeMbI.

BbloensoT cyllecTBEHHbIE NPU3HaKM NpoLiecca AeNeHns KNeTKu.
XapakTepuayloT bruonormyeckoe 3HayeHne 1 OCHOBHble da3bl MUTO33a,
UCMNOMNb3ysi PUCYHKU y4ebHMKa.

BblaensoT cylecTBeHHbIe MPU3Haky NPoLLEeCCoB Pa3MHOXEHNS Y
ONNoOAOTBOPEHMS.

OnvcblBaloT cnocobbl BereTaTMBHOMO Pa3MHOXEHUS.

MpuBOOAT NPMMEPbLI OPraHN3MOoB, Pa3MHOXaLLUXCA 6eCnonbIM 1 NOMOBbLIM
nytemM. XapakrtepusytoT bronornyeckoe aHadeHne

N OCHOBHble (pa3bl Melo3a, UCNOMb3yst PUCYHKN y4eOHMKA. XapaKkTepusyoT
cTagum o6pasoBaHNst NOMOBbLIX KNETOK Y XXMBOTHbIX,

UCMNOnb3ysi CXeMy y4ebHuka.

O6BACHAT 6MONOrNYECKYHo CYLLIHOCTb ONMOAOTBOPEHNS.

XapaktepuaytT 0COGEHHOCT ABOWHOIO OMNSIOAOTBOPEHMUS Y PACTEHMWNA.
OnpepensoT 3Ha4YeHne NCKYCCTBEHHOrO OMfo40TBOPEHMS.

CpaBHMBaOT MUTO3 N MENO3, ANLEKIETKN U ciepMaTo3onipl,
cnepmartoreHes 1 oBoreHes, Nonosoe 1 6ecrnonoe pasmMHOXeHne 1 genawT
BbIBOAbl HA OCHOBE CPaBHEHNS.

Pa6oTatoT ¢ unnoctpaunsamm ydebHuka.

PewatoT Bruonornyeckme 3agaym.

Y4yacTByIOT B AUCKYCCUM MO U3y4aemomn TeMe.

PaboTaloT ¢ aneKTpoHHOM hopMOoN y4ebHMKa

3.4. UlnauBuayanbHoe pa3BuTue
opraHu3mMoB (OHToreHe3s) (4 4)
MpsiMmoe u HenpsiMoe pasBuTHE.
OMOBpMOHarnbHbIA 1 NOCTAIMBPUOHANbHBIN
nepvoabl pa3sutus. OCHOBHbIE 3Tanbl
ambpuoreHesa.

[MpnYMHbI HapyLLIEHU pa3BUTUA

Ol'lpe,EleJ'IFHOT MOHATUA, Q)OpMI/IpyeMble B X04€e N3y4eHuna TeMbl.
XapaKTepM3y+0T nepmnoabl OHTOreHesa. OnucbiBaloT 0cO6EHHOCTH
nHanBunayanbHOro pasBnTuA 4YenoBeka.

OueHuBaloT BNusiHne (baKTOpOB BHeLLHeNn cpenbl Ha pa3BuTue 3apoablilla.
O6bACHsIOT oTpuuaTernbHoOe BrnnaHMe ankorons, HUKOTUHa, HapKoTU4YeCKUX
BeLWeCTB Ha pa3BuTune 3apoabllla 4YeroBeka; NpudnHbI HapyI.IJeHI/IIZ
pPa3BUTUA OpraHN3mMoB.
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opraHusma.

OHTOreHes yenoseka. PenpoayKkTuBHoe
3[0pOBbLE; Ero 3Ha4YeHne ansa Gyagymx
NMOKONEHUI Noaen.

MocnencTeus BNUSIHUA ankorons,
HUKOTMHA, HAPKOTUYECKNX BELLLECTB

Ha pa3BuUTME 3apobllla YenoBeka.
Meproagbl NocTamMbproHanbLHOro
pasBuTUs

AHanNu3MpylT 1 OLLEHUBAIOT LieNieBble U CMbICIIOBbIE YCTAHOBK/ B CBOUX
AENCTBUAX 1 NOCTYMKax Mo OTHOLLEHUIO K CBOEMY 3[10POBbI0, MOCNEACTBUS
BNUAHWSA hakTOpOB pucKa Ha 300POBbeE.

OB60CHOBbBIBaIOT MePbI NPOMNAKTVKA BPEAHbIX NPUBbLIYEK.

CpaBHuMBaOT aMBPMOHaNbHbIN 1 NOCTAMOPMOHANbHBIN NepUoabI
WHOVBUAYaNbHOrO pa3BUTUS, NPSIMOE U HENPSIMOEe pa3BUTME U AenaioT
BbIBOAbI HA OCHOBE cpaBHeHUs. OnMpasicb Ha 3HaHWS, NOSyYEHHbIE NpU
U3y4yeHnn nNpeabiayLmux KypcoB 61Monorum, NOBTOPSOT XU3HEHHbBIE LIMKMbI
pasHbIX OpraHM3moB.

PaboTatoT ¢ unntoctpaunsamm ydebHuka.

PaboTaloT ¢ aneKkTpoHHoW hopMon y4ebHMKa

3.5. HacneactBeHHOCTbL

M N3MeH4YNBOCTb (15 u)
HacnenctBeHHOCTb M UBMEHYMBOCTL

— cBowicTBa opraHusma. 'eHeTuka

— Hayka O 3aKOHOMEpPHOCTSAX
HacneacTBEHHOCTU U N3MEHYMBOCTY.

. MeHgenb — OCHOBOMOSTOXHUK
reHeTuKN. 3aKOHOMEPHOCTH
HacrnegoBaHuUs, YyCTaHOBMNEHHbIE

. MeHgenewm.

MoHornbpugHoe ckpelumBaHue.

MepBbi 3akoH MeHgena —

3aKOH AOMUHMpoBaHus. BTopon

3aKoH MeHaens — 3akoH pacLlenneHns.
3aKkoH 4ncToThbl rameT. AurnbpuaHoe
ckpelumBaHue. TpeTun 3akoH MeHgens
— 3aKOH He3aBNCUMOTO

HacnegoBaHusa. AHanuaupylowlee
CKpeLynBaHue.

XpomocomHas Teopus
HacneaCcTBEHHOCTW.

CuenneHHoe HacrnegoBaHve NpU3HaKkoB.
CoBpeMeHHbIe NPeacTaBneHns o reHe n
reHome. BzanmogencremnereHos.
"eHeTuka nona. lNMNonoBble XpOMOCOMbI.
CuenneHHoe ¢ NofioM HacregosaHuve.
3aKOHOMEPHOCTU U3MEHUYMBOCTH.
HacnencTtBeHHas v HeHacneacTBeHHas
n3MeH4YnBoCTb. MoandukaumnoHHas
N3MEHYMBOCTb.

KomburHaTMBHas n MyTaunoHHas
nameH4nBocTb. Mytaumm. Tunbl myTauun.
MyTareHHble dhakTopsbl.

3HayeHue reHeTVkn AN MeguLyHbI.
BnusiHne mytareHoB Ha OpraHu3m
yenoBeka. HacneacTeeHHble 6onesHu
YernoBeka, UX NPUYMHBLI 1 NPOdUNaKTHKA.
OTnyeckne acnekTbl B obnacTtm
MEOWLIMHCKON reHEeTUKU

OnpepensoT NOHATUSA, POpPMUPYyEMbIE B XOAE N3YYEHUS TEMBI.
OnpenensaoT OCHOBHbIE 3a4a4M COBPEMEHHOM rEeHETUKN. XapaKkTepuayioT
cofepxaHue 3aKOHOMEPHOCTEN HacneaoBaHUs, YCTaHOBINEHHbIX

. Mengenem, XpOMOCOMHOM TEOPUN HAcreACTBEHHOCTUN; COBPEMEHHbIX
NpeacTaBneHnii 0 reHe 1 reHoMe, 3aKOHOMEPHOCTEN

N3MEHYMBOCTHU.

O6bacHaT Bknag . MeHgenst n apyrmx yYeHbIX B pa3Butme
Buronornyeckon Hayku, 3Ha4eHne yCTaHOBIEHHbIX UMW 3aKOHOMEPHOCTEN
B (bOPMMPOBaHUN COBPEMEHHOWN €CTECTBEHHO-HAYYHOW KapTUHbI MUPA;
NPWUYMHBI HacneaCcTBEHHbIX N HEeHacneACTBEHHbIX U3MEHEHU.

MpuBoOAT OKa3aTenbLCTBa POACTBA XKMUBbLIX OPraHM3MOB Ha OCHOBE
NONOXEHWUIN reHeTUKN.

Monb3yloTCA reHeTU4EeCKon TEPMUHONOMMEN N CUMBOSKOWN.

PelialoT anemeHTapHble reHeTU4eckme 3agayn.

CocTaBnsalT a1EMEHTAPHbBIE CXEMbI CKPELLMBaHUS.

BbIsSIBNSAOT MCTOYHMKN MYTareHoOB B OKpYy>KatoLLen cpeae (KOCBEHHO).
MpoBoOAT anemeHTapHble Gronornyeckme nccneaoBaHus U genaT
BbIBOAbI HA OCHOBE MONYyYeHHbIX pe3ynbLTaToB.

OOBACHAIT BNMSAHME MyTareHOB Ha OPraHn3M YeroBeka, BO3HUKHOBEHNE
HacnefCcTBeHHbIX 3aboneBaHnin, MyTauun. YcraHaBnmearoT

B3aUMOCBS3b reHOTMNA YeroBeka 1 ero 34opoBbs. OLEeHUBAKOT 3HaYEHNE
340poBoro obpasa Xxn3Hu kak Hanbonee achdHEKTMBHOrO MeToaa
npodnnakTUKM HacneacTBeHHbIX 3aboneBaHnin. XapakTepusyoT porb
MeOMNKO-reHeTUYECKOro KOHCYNbTUPOBAHUSA ANS CHUKEHUSA BEPOATHOCTH
BO3HWKHOBEHMWS HacneaCcTBEHHbIX 3ab0neBaHni.

O6cyxgatlT aTnyeckne acnekTbl B 061acTn MegULNHCKOW reHeTUKM.
PabortatoT ¢ unnioctpaumamm yyebHuka.

PewwatoT Gronormyeckme 3agaym.

HaxogsaTt nHgpopmaumio no n3yyaemMon Teme B pasnnyHbIX UCTOYHMKAX,
aHanuMaupyloT 1 OLEeHMBaIOT ee, MHTEPNPETUPYIOT 1 NPeacTaBnsaoT

B pasHbix hopmax (Te3ucbl, COOOLLEHNE, pENOPTaX, aHaNUTUYeCKas
cnpaBka, pedepart, 0630p, NopTdonuo).

BoinonHstoT nabopaTopHble, NpakTu4eckne n uccriegosaTtenbckme paboThbl
no nsyyaemom Teme.

PaboTatloT ¢ anekTpoHHOM chopmon y4ebHuKa

3.6. JomecTukaumsi. OcCHOBbI
cenekuuun. buotexHonorus (5 y)
[domecTukaums n cenekumsi: OCHOBHbIE
MeTOobl U JOCTKEHUS.

eHeTMKa — TeopeTuyeckasl OCHoBa
cenekuun. Cenekums. Yyenue H. U.
BaBunoea o LeHTpax MHoroobpasus

N NPOUCXOXKAEHMS KYTbTYPHBIX PACTEHWIA.
OCHOBHble MeTOAbI CENEKLIUK:
rmépuamnsauusi, UCKyCCTBEHHbLIN O0TOOP.
OCHOBHble JOCTUXEHUS U HanpaBneHus
pa3BUTUS COBPEMEHHOW CENneKUmm.
BuoTtexHonorusa: AocTuxXeHus v
nepcnekTnBbl pas3suTus. FeHHas
nHxeHepus. KnoHnposaHue. 'eHeTU4eCckn

OnpenensaoT NOHATUSA, OPMUPYEMbIE B XOAE N3YYEHUS TEMBI.
OnpegensoT rnaBHble 3a4ayvv U HanpaBeHUsi COBPEMEHHOW CeNneKLmn.
XapakTtepuaytoT Bknag H. V. BaBunosa B pa3suTune Guonormyeckom
Haykn. OueHMBatOT AOCTMXKEHMS N NEPCNEKTUBbI OTEYECTBEHHOW U MUPOBOM
cenekuuu.

XapakTepusytoT MeToabl CENEKUMOHHON paboTbl. CpaBHMBatOT
OOMECTUKaLMIO U CEeNEKLUI0, MacCOBbIA U MHOUBUAOYaNbHbIA 0TOOP.
BblaensitoT cylecTBeHHbIE MPU3HAKK NpoLiecca UCKycCTBEHHOro otbopa.
CobupaloT 1 aHanM3npyT MHHOPMALMIO O AEATENBHOCTU MECTHbIX
CENEKLMOHHbIX LIEHTPOB M CTaHUUIN, CEMEHHbIX XO35IMCTB,
copToucnbITaTeNbHbIX Y4acTKOB U Ap.

OueHnBaOT JOCTMKEHNSA U NEPCNEKTUBLI PA3BUTUS COBPEMEHHOW
OuroTexHonorMn. AHanU3MpyoT U OLIEHMBAIOT 3TUYECKME aCMEKTbI
HEKOTOpbIX UCCrnegoBaHui B obnacTm

BroTexHonornu.

PaboTatoT ¢ unnoctpaunsamm ydebHuka.
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MoanULMPOBaHHbIEOPTraHN3MbI.
OTuyeckue acnekTbl Pa3BUTUS HEKOTOPbIX
nccnegosaHuin B GuotexHonorum
(knoHMpoBaHWe YenoBeka)

Haxogsat uHdopmaLmio No n3y4yaemon TeMe B pasnmyHbIX UCTOYHMKAX,
aHanM3upyoT U OLEHNBAIOT €€, MHTEPNPETUPYIOT U NPEACTaBNSIOT

B pasHbix popmax (Tesucbl, COoOLLEHNE, pENOPTaK, aHanUTUYeckas
cnpaBka, pedepart, 0630p, NopTdonmo).

BbinonHaAT NnpakTuyeckue 1 uccrnegoBaTtenbckme paboTbl No U3yvaemowm
Teme.

PaboTaloT ¢ aneKkTpoHHoW hopMon y4ebHMKa

3aknroyeHue (1 4)

PesepBHoe Bpemsi — 2 4

11 xnacc

BeegeHue (1 4)

Pasgen 1. Bug (36 4)

1.1. UcTopus 3BONIOLUOHHBLIX naewn
(7 4)
VcTopus aBOMOLMOHHbBIX NOEN.
Passutne 6uonormm B 0OAapBUHOBCKUN
nepuoa. 3HaveHne pabot
K. I'lnHHes, yueHus XK. b. Jllamapka,
Teopun XK. Kiosbe. Mpeanockbinku
BO3HUKHOBEHUS yyeHusa Y. [JapsuHa.
OBontoumoHHasa Teopusa Y. [lapBuHa.
Ponb 3BoMOLMOHHON Teopun B
¢opMmnpoBaHn COBPEMEHHON
€CTECTBEHHO-Hay4YHOWN KapTWHbI MUpa

OnpenensaoT NOHATUSA, HOpMUPYyEMbIE B XOA4E N3YyYEeHUS TEMBI.

OueHurBaloT BKNaA pasfnyHbiX YYEHbIX B pa3BUTUE OMONOrMYECKON HayKu.
OueHurBalOT NpeanochbifikM BO3HUKHOBEHMS y4eHns Y. [apsuHa.
XapakTtepusyloT cogepXaHue aBonounoHHon Teopun Y. apsuHa.
CpaBHMBaIOT ONpeaeneHHyo U HeonpeaeneHHy N3MEeHYMBOCTb,
WCKYCCTBEHHbI U eCTECTBEHHbIN 0TOOP, hopMbl 6OpLOLI 3a CyLLEeCTBOBaHNE
W enatoT BbIBOAbI HA OCHOBE CPaBHEHMSI.

PaboTatoT ¢ unnoctpaumsmm y4ebHumka.

PaboTatloT ¢ anekTpoHHoM chopmon y4ebHuka

1.2. CoBpeMeHHOe 3BOJIILMOHHOEe
yuyeHue (16 u)

Bug, ero kputepuu. Monynauma —
CTPYKTYpHas egvHuua Buga, eguHuLa
aBontoummn. CUHTETUYECKas Teopus
aponoummn. [BmxyLimMe cunbl 3B0MOLMK:
MYTaLMOHHBIA NPOLLECC, NONYNSLNOHHbIE
BOJTHbI, U30MALUS, ECTECTBEHHbIN OTOOP;
NX BNUSIHWE Ha reHohoHA nonynsaumu.
OBvXywmn n ctabunuanpyoLmmn
eCcTecTBeHHbIN oTbop. AganTtauun
OpraHM3MoB K YCroBUsIM 0BUTaHNS Kak
pesynbTaT AeNCTBNS €CTECTBEHHOro
oT6opa. MukposBonoLus.
MHoroo6pasune BuaoB kak pesynotaTt
aBontoumm. Cnocobbl 1 nyTn
BuaoobpasoBaHus.

MpuHUMNbI KNaccmndmrkaumm, cucTemaTtmka.
Hanpasnenus asontoummn. CoxpaHeHne
MHoroobpasusi BUOOB Kak OCHOBa
yCTOM4YMBOro passuTtus buocdepsol.
Buonoruyeckun nporpecc

n Gruonormnyecknin perpecc.

MyTn goctmkeHns Gnonornyeckoro
nporpecca. [Mpu4nHbl BBIMUPaHUS BUOOB.
[okasaTenbcTsa asonoounm
OopraHu4eckoro Mupa

OnpenensoT NOHATUSA, POopMUpYyEMbIE B XOAE N3YyYEeHUS TeMbI.
OOBACHAIT BKNaA 3BOSOLMOHHON Teopun B (hopMmnpoBaHmMEe COBPEMEHHOM
eCTeCTBEeHHO-Hay4YHOW kapTuHbl Mupa. OnpegensoT KpuTepumn Buaa.
OnuvceiBatoT ocobew Buaa no MopdonornyeckoMy Kputepuio.
XapaktepuayloT Nonynauuio Kak CTPYKTYPHYI eAnHWLY Buaa u eanHuuy
3BOJOLIMN.

XapaKkTepuayloT OCHOBHbIe akTopbl 3BOSOLIMM.

CpaBHMBAIOT NPOCTPAHCTBEHHYIO U BMONOrMYeckyto nsonsaumto, hopmel
ecTecTBeHHOro otbopa 1 aenaoT BblBOAbl H8 OCHOBE CPaBHEHUS.
XapakTepu3yloT OCHOBHbIE aJanTaumm OpraHM3mMoB K YCIOBUSAM
o6utaHus. CpaBHUBaIOT OCHOBHbIE CNOcobbl 1 NyTN BUAoobpasoBaHus,
©uonornyeckuii Nporpecc 1 perpecc 1 genarT BbIBOAbI HA OCHOBE
cpaBHeHNs. OBBACHSIOT NPUYUHBI IBOMIOLUN, N3MEHSAEMOCTU BUAOB.
MpuBoOAT fOKa3aTenbLCTBa POACTBA XXUBbLIX OPraHM3MOB Ha OCHOBE
NOMOXEHWIN 3BOSMIOLMOHHOIO y4eHus. [loka3biBaloT, YTO COXpaHeHue
MHOroobpasusi BU4OB SIBNSIETCA OCHOBOW YCTOWYMBOrO pasBuTUS
ovocdepsl.

MpuBOOAT OCHOBHbIE AOKA3aTENbCTBA IBOMOLMU OPraHNYeCcKoro Mmpa.
PewatoT Gronornyeckme 3agaym.

PabortatoT ¢ unnioctpaumamm yyebHuka.

BoinonHstoT nabopaTopHble, NpakTu4eckne n uccriegosaTtenbckme paboThbl
no nsyyaemomn Teme.

PaboTatloT ¢ anekTpoHHOM chopmon y4ebHuKa

1.3. MpoucxoxaeHue n passuTue
Xn3Hu Ha 3emne (6 Y)

PasButne npeacrasneHumn o
BO3HUKHOBEHMUU XN3HWU. ONbIThbI

®. Peau, 1. Mactepa. M'vnoTeabl

0 NPOUCXOXKOEHUMN XN3HU. COBPEMEHHbIE
B3rNsAabl Ha BO3HUKHOBEHME

Xn3Hu. Teopusa OnapuHa — XongenHa.
YCnoXHeHWe XUBbIX OPraHn3MoB Ha
3emne B npouecce 3BonoLUK

OnpenensaoT NOHATUSA, OPMUPYEMbIE B XOAE N3YYEHUS TEMBI.
AHanM3MpyT 1 OLLEHMBAIOT PasfinyHbIe TMNOTE3bl MPONCXOXAEHUS KN3HU.
XapakTepuayrT OCHOBHbIE 3Tanbl 6MonorMyeckon 3ponouun Ha 3emne.
YyacTByoT B AUCKyCCUM NO 0BCY)XAEHMIOTMNOTES MPOUCXOXOEHNS XKUSHN U
apryMeHTUpYyIoT CBOIO TOYKY 3PEHNSI.

PaboTatoT ¢ unnoctpaunsamm ydebHumka.

HaxoasaTt nHpopmaumio no n3yvyaemMon Teme B pasnnyHbIX MCTOYHMKAX,
aHanuaupyoT 1 OLEHUBAIOT ee, MHTEPNPETUPYIOT U NPeaCcTaBnsaoT

B pasHbIx popMax (Te3nchbl, COOOLLEHNE, penopTax, aHanuTnyeckas
cnpaeka, pedepart, 0630p, nopTdonmo).

PaboTaloT ¢ anekTpoHHOM dhopmon y4ebHUKa

1.4. NMpouncxoxaeHue Yenoseka (7 4)
'mnoTesbl npouncxoxgeHma Yyernoseka.
MNonoxeHvie YernoBeka B cUCTEME

Ol'lpe,EleJ'IFHOT MOHATUA, Q)OpMI/IpyeMble B X04€e n3y4eHuna TeMbl.
AHanmampymT N OUEeHUBAaKT pa3findHblie rmnoTe3bl NPONUCXOXOAEeHUA
yernoBeka.
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XMBOTHOro Mupa (knacc Mnekonutatowiue,
otpsag Mpumatsl, poa Jioan). Ssontouud
yenoBeka, OCHOBHbIe 3Tanbl. Pachl
yenoseka. [MpoucxoxaeHne YenoBevyeckmx
pac. Bugosoe eguHCTBO YenoBeyecTBa

OnpegensaoT NonoXeHne YenoBeka B CUCTEME KUBOTHOrO Mupa.
AprymeHTMpOBaHHO OOKa3bIBAKOT NPUHAAMNEXHOCTb YerioBeKa K
onpegeneHHon CMCTEMaTUYECKON rpynne.

BbIsSiBNSAOT NpU3Haku CXOACTBA 3apoAblLlen YenoBeka n gpyrnx
MIIEKOMUTAIOLLMX KaK JoKa3aTenbCTBO UX poacTBa.

XapakTepunayloT OCHOBHbIE 3Tarbl aHTpOnoreHesa.

AprymMEHTMPYIOT CBOI TOUKY 3pEHMS B XO4€ ANCKYCCUM NO 0OCYKOEHWNIO
npobnembl NPONCXOXAEHUSA YeroBekKa.

3HaKkoMATCA C MeEXaHM3MOM pacoobpa3oBaHusi, OTMeYas egUHCTBO
NPOUCXOXOEHNS pac.

XapaKTtepusytoT OCHOBHbIE (paKTOpbl aHTPOMNoreHesa.

MpnBOAAT apryMeHTUPOBaHHYIO KPUTUKY aHTMHAY4YHOWN CYLLIHOCTM pacuama.
HaxogaT nHdopmMaumio No n3y4aemon TeMe B pasmyHbIX MCTOYHMKAX,
aHanua3unpyoT 1 OLeHUBAKOT ee, MHTEPNPETUPYIOT 1 NpeacTaBnsAloT B
pasHbix doopmax (Tesucbl, coobLieHne, penopTax, aHanMTu4eckas cnpaska,
pedepaT, 0630p, NopTdonno).

PaboTatoT ¢ unnoctpaumsmm y4ebHumka.

BbinonHsaoT nabopaTopHble, NpakTU4eckne 1 ncecrnegoBartenbckne paboTol
no n3y4yaemomn Teme.

PaboTaloT ¢ aneKkTpoHHoWm hopMon y4ebHMKa

Pasgen 2. 9kocucrtembl (20 4)

2.1. dkonoruyeckue cakropbl (5 4)
Opranuam u cpepa. NMpeameTt v 3agayn
akonorum. Jkonornyeckme gaxkTopbl
cpeabl (abmoTnyeckue, Grotmuyeckue,
@HTPOMOreHHbIE), X 3HAYEHME B KU3HU
opraHvn3moB. 3aKOHOMEPHOCTU BIUSHUS
3KONOrM4Yeckux hakTopoB Ha OpPraHM3Mmbl.
AbBnoTnyeckne akTopbl cpeasbl.
MpucnocobneHns opraHn3mMoB K AeACTBUIO
3KOMOrMYecknx hakTopos..
B3anMooTHOLLEHNS Nonynsiumii

pasHbIX BUOOB B 3KOCUCTEME:
napasvTu3Mm, X1LLHUYECTBO,
KOHKYpeHLus1, cMMbros

OnpenensoT NOHATUSA, POpMUpYyEMbIE B XOAE N3YYEeHUS TeMbI.
OnpenensoT OCHOBHbIE 3a4a4X COBPEMEHHOW 3KOMOrmu.

PasnunyaloT 0CHOBHbIE rpymnnbl 3KOorn4yecknx paktopos (abnotndeckmx,
OMOTMYECKNX, aHTPOMNOrEHHbIX).

OBBACHAIT 3aKOHOMEPHOCTU BIIMAHUSA 3KONOrMYeckux paktopos Ha
OpraHu3mbl.

XapakTepunayoT OCHOBHblE abuoTnyeckne gaktopbl (Temneparypy,
BMNaXXHOCTb, cBeT). [MpuBogAT npuMepbl NPUCNOCOBNEHN OPraHn3mMoB K
OeNCTBUIo aKonornyeckmx dakropos. OnuckiBaloT OCHOBHbIE BuoTUYeckne
aKTopbl, HA KOHKPETHbIX MPUMeEpax 4EMOHCTPUPYIOT UX 3HAYEHUeE.
OueHunBaloT porib 3KONOrNYeckmx PakTopoB B XU3HEAEATENbHOCTH
OpraHu3moB.

MpuBoOAT foKa3aTenbCTBa B3avMOCBSA3EN OpraHM3MOB U OKpyXatoLLen
cpenpl.

PewatoT Gronornyeckme 3agaym.

HaxogsaTt nHpopmaumio no nsyyaemMon Teme B pasnnyHbIX UCTOYHMKAX,
aHanuMaupyloT 1 OLEeHNBaIOT ee, MHTEPNPETUPYIOT N NPeacTaBnsaoT

B pasHbix hopmax (Te3ucbl, COOOLLEHNE, PENOPTaX, aHaNUTUYECKas
cnpaBska, pedepat, 0630p, nopTdonuo).

PabortatoT ¢ unnioctpaumamm yyebHuka.

PaboTtaloT ¢ anekTpoHHOM dhopmon y4ebHUKa

2.2. CtpyKTypa akocuctem (7 4)
BupgoBas n npocTpaHCTBEHHas CTPYKTypa
akocucTeM. lMuieBble CBA3W, KPYroBopoT
BELLECTB 1 NMOTOK 3HEPrumn B 3KOCUCTEMAX.
YCcTOM4MBOCTb U ANHAMMKA SKOCUCTEM.
BnusiHue yenoBeka Ha 3KOCUCTEMBI.
Pa3Hoobpa3sne akocucTeM: NpMpoaHble
3KOCUCTEMbI, UCKYCCTBEHHbIE SKOCUCTEMbI
(arpoakocucTembl, ypboakocMCTEMBI)

OnpepensitoT NoHATUS, hopMUpyeEMbIE B XOOE U3YHEHUSI TEMbI.
OnpenensoT CTPYKTYPY 9KOCUCTEMBI (MPOCTPaHCTBEHHYIO, BUAOBYIO,
3KOMOrNYECKYH0).

[aloT xapakTepucTmky npoayLeHToB, KOHCYMEHTOB, PeayLEeHTOB.
BbloensioT cylwecTBeHHbIE NPU3HAKM 3KOCUCTEM, NpoLecca KpyroBopoTa
BELLECTB 1 NPEeBPALLEHNIN SIHEPTUN B IKOCUCTEMAX.

OB BACHSAT NPUYMHBI YCTONYMBOCTM Y CMEHbI 3KOCUCTEM. [JoKasblBatoT, YTO
CoxpaHeHune bruopasHoobpasms ABNSIETCA OCHOBOW YCTONYMBOCTM
3KOCUCTEM.

XapakTepuayloT BNUsiHNUE YenoBeKa Ha 9KOCUCTEMBI.

CpaBHMBalOT UCKYCCTBEHHbIE U NPUPOAHbIE 3KOCUCTEMBI. [lenatoT BbiBOAbI
Ha OCHOBE CpaBHEHMSI.

CocTaBnsioT anemMeHTapHbIE CXeMbl NepeHoca BELLECTB 1 SHEPrnv B
aKkocucTemax (uenu u cetn).

Haxogat uHdpopmavmio no nsyyaemor TeMe B pasnmyHbIX UCTOYHUKAX,
aHanM3upyoT U OLEHNBAIOT €€, MHTEPMNPETUPYIOT U NPEACTaBNSIOT B
pasHbIx hopMax (Te3nckl, coobLueHne, penopTax, aHanuTudeckas cnpaska,
pedepat, 0630p, NOpTdOnMo).

PeluatoT Bronoruyeckue sagauu.

PaboTatoT ¢ unnioctpaumsamm yyebHuka.

BeinonHstoT nabopaTopHble, NpakTUYeckne u nccrefoBaTtenbckue paboThbl
no n3y4yaemomn Teme.

PaboTaloT ¢ anekTpoHHOM hopmMow y4ebHUKa
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2.3. Buocepa — rnobanbHas
akocuctema (4 4)

Buocdepa — rnobanbHas akocucTema.
CoctaB 1 cTpykTypa brocdepsbl.

Yuenune B. L. BepHaackoro o 6uocdepe.
3aKOHOMEPHOCTM CyLLECTBOBaHMS
6uocdepbl. Buomacca 3emnu.
Buonornyecknii KpyroBopoT BeLecTs (Ha
npumepe KpyroBopoTta BOAbl U yrrnepoaa)

OnpenensaoT NOHATUSA, POpMUPYEMbIE B XO4E N3YYEHUSA TEMBI.
XapakTepuaytoT U CpaBHMBAKOT OCHOBHLIE TUMbl BELLECTBA OMocdepsl.
XapakTepuayloT cogepxaHue yyerus B. . BepHaackoro o 6uoccdepe, ero
BKMad B pa3sButve 61onormn4eckom Hayku.

OnpegenstoT cBoicTBa bmuocdepsbl kak rnobdanbHom akocncTemsbl. MNpnBogat
JoKasaTernbCTBa eANHCTBA XXUBOW N HEXMBOW NPMpOoAbl, NCNONb3Ys 3HAHWSA
0 KPYroBOpoOTe BeLLecTB B Brocoepe. XapakTepusytoT porib XUBbIX
opraHmM3mMoB B Guocdepe.

BbigensoT cylecTBeHHbIe NPU3HaKky npoLlecca KpyroBopoTa BELLECTB U
npespaLleHnn aHeprumn B bGuocdepe.

MpuHMMatoT yyacTme B guckyccum no teme «Beuna nu 6uocdepa?»,
apryMeHTUpoBaHO BbiCKa3blBaloT COOCTBEHHOE MHeHne. HaxoasT
MHpOpMaLMIO NO N3y4yaemMon TEME B Pas3fIUYHbIX MCTOUHMKAX, aHaNM3npyoT
M OLEHMBAIOT €€, MHTEPNPETUPYIOT 1 NPeACTaBNASAT B pasHbiX hopmax
(Tesucnbl, coobLieHne, penopTax, aHanMTU4eckas cnpaska,

pedepaT, 0630p, NopTdonno).

PewatoT 6uonormyeckue 3agayun.

PaboTatoT ¢ unnoctpaunsamm ydebHumka.

BbinonHsaoT nabopaTopHble, NpakTu4eckue 1 nccregoBarternbckne paboTbl
no n3y4vaemomn teme. PaboTarT ¢ anekTpoHHON hopMoli y4ebHmKa

2.4. Buocdepa n 4yenosek (4 4)
Buocdepa n yenosek. [MobanbHble

aHTPOMOreHHbIe U3MEHEHUST B Buocdepe.

MocnencTtBusa geaTenbHOCTU YeroBeka
ONnsA okpyxatoLlen cpedbl. KoHuenuns
ycTon4ymBoro passutud. Npasuna
noBeaeHust B npupogHon cpene. OxpaHa
npupoAabl 1 paumoHarnbHoe
NCNonb30BaHne NPUPOaHbLIX PECYPCOB

OnpepensoT NOHATUSA, POpPMUPYyEMbIE B XOAE N3YYEHUS TEMBI.
AHanNu3MpyrT 1 OLIEHUBAIOT COBPEMEHHbIE rnobanbHbIe IKONorniyeckne
npobrembl U NYTW UX peLUeHns, NocneacTBns cobCcTBEHHON AeaTenbHOCTU B
OKpyXatoLLen cpeae; Gruonornyeckyto MHopmaLmio o rnodanbHbIX
aKonormyeckux npobnemax, nornyvyaemyto U3 pasHolx MICTOYHUKOB; LiefieBble
N CMbICIOBbIE YCTAHOBKU B CBOMX AENCTBUSAX M NOCTYMKaX MO OTHOLUEHMIO K
OKpyxatoLLen cpege.

BbigBuratoT runoTesbl 0 BO3MOXHbIX NOCNEACTBUSX AEATENBHOCTH
YyenoBeka B 9KOCMCTEMaX.

ApPryMeHTMPYIOT CBOKO TOUKY 3PEHUSI B XOAE OUCKYCCUA N0 OBCYXAEHNIO
akonoruyeckux npobnem. NpeacrtasnaioT pesynbTaTbl CBOEro
uccnefosaHus (MpoekTa).

XapakTepusyoT KOHLENUUIo ycTonumeoro passntms. O6ocHOBbIBaOT
npasuna noBeAeHUs B NpupoaHon cpeae. PackpbiBaloT npobnemsi
pauMoHanbHOro NPUPOAONONb30BaHUA, OXPaHbl MPUPOAbI: 3aLLMTbI OT
3arpsA3HEHNI, COXPaHEHNSI eCTECTBEHHbIX OMOreoLeHO30B U MaMATHUKOB
npupodbl, obecneyeHns NPpUPOAHLIMY pecypcamy HaceneHus nnaHeThbI.
HaxogsaTt nHpopmaumio no nsyyaemMon Teme B pasnnyHbIX UCTOYHMKAX,
aHanuM3upyloT 1 OLEeHNBAIOT ee, MHTEPNPETUPYIOT U NPeACcTaBnstoT

B pa3HbIx hopmax (Te3ucbl, COOOLLEHNE, PENOPTaX, aHaNUTUYeCKas
cnpaBska, pedepat, 0630p, nopTdonuo).

PabortatoT ¢ unnioctpaumsamy yyebHuka.

PewatoT 6uonormyeckue 3agauu.

BoinonHstoT nabopaTopHble, NpakTu4eckne n uccriegosaTtenbckme paboThbl
no ndyvyaemov Teme. PaboTaroT ¢ aNeKkTpoHHOM hopmoit y4ebHuka

3aknroyeHue (1 4)

PesepBHoOe Bpemsa — 104

COI''TACOBAHO
IIporokon 3aceqanus Nel ot

MO ecTrecTBEeHHOHAYYHBIX JUCLUIIINH
ITaBnoBa I'.C.

PykoBogurens MO

COT'JTIACOBAHO
3amectuTens qupekTopa no YBP
C.H. JIyrosckas

__asrycta 2019 roga
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