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IosicuuTeaLHAA 3aNIUCKA.

JlaHHas mporpamMma COCTaBJIEHA B COOTBETCTBUU C JOKYMEHTAMH:

v' ®enepanbHbiii 3aK0H oT 29 nekabps 2012r. Ne273-03 «O6 obpazoBanuu B Poccuiickoii
Denepanuny;

v' mpuka3 MunHcTepcTBa 00pasoBanus U Hayku Poccuiickoit @eneparyu ot 17 pexabps
2010r. Ne1897 «O06 yTBepxkaeHNH (QeaepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO o011iero oopazoBanus» (B pemgakiun npukaza MUHo6puayku Poccun ot
31 nexabps 2015r. Nel1577).

v [Tpuka3z MunoOpHayku ot 30.08.2013 Ne 1015 «O06 yrBepxkaenuu Ilopsiaka opraHuzanuu
U OCYHIECTBJICHUS 00pa30BaTEIbHON IEATETLHOCTH MO0 OCHOBHBIM 00111€00pa30BaTEeIbHBIM
nporpamMmam — 00pa3oBaTesIbHbIM ITPOrpaMMaM HadallbHOT'O 00IIEro, OCHOBHOTO OOIIIETO U
CpellHero 00IIero 00pa3zoBaHUs»;

v' Ilporpammoii cpeznero (IoJHOro) oomero oopasosanus. bronorus, O0mias OHOIOTHSL.
10-11 knaccel. bazoBsrit ypoBenb. ABTopsl .b.Aradonosa, B.1.CuBornazos.

Iesan nzyueHust OMOJOTUH B CPEAHEHN IITIKOJIE CICAYIOIIHE:

- colMaNIn3alys 00yJarouXcs Kak BXOXKJIECHUE B MUP KYJIbTYPhI U COITUATIBLHBIX OTHOIIIECHUH,
obOecrnieunBaroIiee BKIIOYEHNE YUaIIUXCS B Ty WIM UHYIO TPYIITY WU OOIIHOCTh-HOCUTEINS €&
HOPM, LICHHOCTEW, OPUEHTALINI, OCBAMBAEMBIX B IIPOLECCE 3HAKOMCTBA C MUPOM KHUBOU
MIPUPOJIBI;

- IpUOOIIEHNE K MO3HABATEIBHON KYJIbTYpEe KaK CUCTEME TTO3HABATEIbHBIX (HAYyYHBIX
IIEHHOCTEH, HAKOTUIEHHBIX 00IIECTBOM B chepe OMOIOrnuecKo HayKH ), OpPUCHTAIIUIO B CUCTEME
ATUYECKUX HOPM U LIEHHOCTEN OTHOCHUTEIIBHO METOJIOB, PE3YIbTATOB U TIOCTUKECHHI
COBPEMEHHOM OMOJIOTMUECKON HAYKH;

- pa3BUTHE MO3HABATENIBHBIX KAYECTB JIUYHOCTH, B TOM YHCJIE I03HABATEIbHBIX HHTEPECOB K
M3YYEHUIO 00INX OMOJOTUYECKUX 3aKOHOMEPHOCTEHN M caMOMy TIPOIIeCCY HAYYHOTO TTO3HAHUS
OBJIaJicHUE y4eOHO-TT03HABATEIbHBIMU U [ICHHOCTHO- CMBICJIOBBIMH KOMITIETEHTHOCTSIMU JJIsI
(hopMupOBaHUs MO3HABATEIHLHON M HPABCTBEHHOM KYJIBTYPhI, HAYYHOTO MUPOBO33PECHUS, a
TaKXe METO0JIOTUEH OMOJIOTHYECKOT0 SKCIIEPUMEHTA U 3JIEMEHTapHBIMU METOAaMU
OMOJIOTUYECKHUX UCCIICIOBAHUM;

- popMHUpOBaHUE HKOJOTUUECKOTO CO3ZHAHUS, IIEHHOCTHOT'O OTHOIIEHUS K KUBOMW MPUPOJIEC U
YEJIOBEKY.

3agaum u3y4eHus: OMOJIOTUN B CPEIHEH IIKOJIE CICTYIOIIHE:

- OCBOCHUE 3HAHUI 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHSIX, UACAX U MPUHIIUTIAX, SIBIISIONTAXCS
COCTAaBHOM YaCThI0 COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHUHBI MUPA; O METOJax
OMONOTUYECKUX HAYK (ITUTOJIOTUH, TEHETHKH, CEICKIIUN, OMOTEXHOJIOTUU, YKOJIOTHH );0
CTPOEHUHU, MHOTO00pa3uu 1

0COOEHHOCTSIX OMOCHCTEM (KJIETKa, OpraHu3M, OMYJISIN, BUJl, OMOTeo1ieHo3, Onocdepa);
BBIJIAIOIINXCS] OMOJIOTMYECKUX OTKPBITUSX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTUUECKOM
HayKe;

- OBJIaJICHUE YMECHUSIMU XapaKTepHU30BaTh COBPEMEHHBIC HAyUYHBIE OTKPHITHS B 00JACTH
OMOJIOTHH; YCTAaHABIUBATDH CBSI3b MEXKY Pa3BUTHEM OMOJIOTUU U COLIMAIBHO-ITUYECKUMH,
HKOJIOTUYECKUMHU MPOOJIEeMaMHU YEJIOBEUECTBA; CAMOCTOSITEIBHO MPOBOIUTH OMOJIOTHUECKHE
uccienoBanus (HaOMoAeHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE) U TPAMOTHO
0(OpPMJISITH MOJIYYEHHBIE PE3YJIBTATHI; AaHATU3UPOBATH U UCIIOJIB30BATh OMOJIOTUYECKYIO
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MHPOPMAITUIO; TTOJIH30BATHCS OMOJOTHIECKON TEPMUHOJIOTHEH U CUMBOJINKOMH;

- pa3BUTHE TIO3HABATEIHLHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MPOIIECCe U3YUCHHS TPOOJIEM COBPEMEHHOM OMOIOTUYECKON HAYKH; POBEICHUS
AKCIIEPUMEHTAILHBIX UCCIIEA0BAHUH, pEIICHUST OMOJOTUYECKHX 3a]1a4, MOJICTUPOBAHUS
OMOIOTHYECKUX OOBEKTOB U MPOIIECCOB;

- BOCIIUTAHHUE YOCKIEHHOCTH B BO3MOKHOCTH TTO3HAHMSI 3aKOHOMEPHOCTEH KUBOUW TIPUPOJIHI,
HE0OXOAMMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOTIOICHHSI STUYECKUX HOPM TMPHU TIPOBEICHUN
OMOJOTUYECKHUX UCCIICIOBAHUIA;

- UCTIOJIb30BaHNE IPUOOPETECHHBIX 3HAHUIA N YMEHUN B TIOBCETHEBHOM JKU3HH TSI OIICHKH
TIOCTICICTBHIA CBOCH JIEATEITHPHOCTH 110 OTHOIIICHHUIO K OKPYXKAIOIIEeH cpesie, COOCTBEHHOMY
3JI0POBBIO; BRIPAOOTKH HABBIKOB AKOJIOTHUECKOHN KYJIbTYphI; 000CHOBAHUS M COOIIOICHUS MEp
poUIaKTHKU

3aboneBanuit 1 BUY-undekmun.

Ilnanupyemble pe3yabTaThbl 0CBOEHHS Y4eOHOT 0 MpeaMeTa
JINYHOCTHBIMHM pe3yJibTaTaMM 00yYCHHS OMOJIOTHUH B CPETHEH IITKOJIC SBIISIOTCS
- peanu3aIys STHICCKUX YCTAHOBOK M0 OTHOIICHHUIO K OMOJIOTHYECKIUM OTKPBITHSM,
MCCJICIOBAHMAM U X PE3ybTaTaMm,
- PU3HAHKS BRICOKOW IIEHHOCTH JKH3HU BO BCEX €€ MPOSBICHUIX, 3JOPOBBS CBOETO U APYTHX
JIIOIEH,
- peanu3aly yCTaHOBOK 370POBOTO 00pa3a )KU3HU;
- ¢c(pOpMHUPOBAHHOCTH TTO3HABATEILHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJIyYE€HHE HOBOTO 3HAHUS
B 001aCTH OMOJIOTHH B CBS3H C OYIyIIEeH NeSITEIbHOCTHIO I OBITOBBIMU ITpoOJIeMaMH,
CBSI3aHHBIMH C COXpPaHEHHEM COOCTBEHHOTI'O 37I0POBbs M DKOJIOTHYECKOM 0€30MacHOCTBIO.

MeTtanpeaMeTHbIMH pe3yJIbTaTaMH 00y4YeHUsI OMOJIOTUN B CPEHEH IIKOJIE SABIISIOTCS:

- OBJIQJICHUE COCTABIIIOIIMMHU HCCIIEN0BATENBCKOM U POEKTHOM AESATENBHOCTH, BKIIFOYAS
YMEHUS BUJIETh POOJIEMY, CTaBUTh BONPOCHI, BHIABUTATh TUIIOTE3bI, 1aBaTh ONPEACICHUS
MOHATHUSAM, KJIaCCU(DUIIMPOBATH, HAOIIOAATh, TPOBOJIUTH SKCIIEPUMEHTHI, 1€J1aTh BHIBOJBI U
3aKJII0YEHUS, CTPYKTYpPHPOBATh MaTepua, 00ObSICHUTh, TOKa3bIBATh, 3AIIUILATH CBOU UJIEH;

- yMeHue paboTaTh C pa3HbIMH HCTOYHUKAMH OMOJIOrMYE€CKOM MHPOpMaLUU: HAXOAUTh
OMOJIOTUYECKYIO0 HHPOPMALIMIO B PAa3IMYHBIX UCTOYHUKAX, AaHAJTM3UPOBAThH U OLICHUBATh
uH(popmanuio, mpeoOpa3oBbIBaTh MH(POPMALUIO U3 OJHON POPMBI B IPYTYIO

- CIIOCOOHOCTD BBIOMPATH LIEJIEBbIE U CMBICTIOBBIE YCTAHOBKH B CBOUX JACHCTBUSAX U MOCTYMKAX
10 OTHOLIEHUIO K dKUBOU IPHUPOJE, 310POBBI0 CBOEMY M OKPYKAKOLIUX

IIpenmeTHbIMHU pe3yJibTaTaMU 00yUEeHHsI OMOJIOTUH B IIKOJIE SIBJISIFOTCS:

1.B noznasamenvHol (unmeniekmyanivHol) cgepe:

- XapaKTEePUCTHKA COJIePKaHUSI OMOJIOTUYECKHUX TeOpuid (KJIETOUHAsI, SBOTIOIMOHHA S TEOPUS
Y./lapBuHa),; yuenus B.W. Bepnanckoro o 6uocdepe; 3akonoB I'. Menpens, 3akoHOMEpHOCTEH
W3MCHYHMBOCTH;

- BKJIa/1a BBIJAIOIINXCS YUYEHBIX B Pa3BUTHE OMOJIOTHICCKON HAYKH

- BBIZICJICHUE CYIIICCTBEHHBIX NMPU3HAKOB OMOJOTHYECKUX 00BEKTOB (KJIETOK: PACTUTEIHHOU U
’KUBOTHOM, MOJIOBBIX U COMAaTUYECKUX, TOSAEPHBIX U SIIEPHBIX; OPTaHU3MOB: OJTHOKJIETOUHBIX U
MHOT'OKJIETOYHBIX; BUJIOB, 9KOCUCTEM, OMOChephl)u Mpo1ieccoB (0OMEH BEIIECTB U SHEPIHH,
Pa3MHOXEHUE, JIeJIEHNE KIIETKH, OIJI0JJOTBOPEHHUE, AEHUCTBUE ECTECTBEHHOIO 0TOODA,
o0pa3oBaHKE€ BUIOB, KPYTOBOPOT BEILIECTB)



- 00bsICHEHUE POJTH OMOJIOTUH B (POPMHUPOBAHUY HAYYHOT'O MUPOBO33PEHUSI, BKIa/1a
OMOJIOTUYECKUX TEOpUH B (POPMUPOBAHHE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA;
OTPULIATEILHOTO BIMSAHUS aJIKOT0JIsSI, HIKOTHHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE
3apopIla YeJI0OBEKA; BIUSHIE MyTareHOB HAa OPTaHU3M YEJIOBEKa; YKOJIOTHIECKUX (PaKTOPOB HA
OpTaHU3MBbI; TPUYHUH SBOJIOINN, U3MEHSIEMOCTH BUIOB, HAPYIICHUA Pa3BUTHS OPTraHU3MOB,
HaCJICJICTBEHHBIX 3a00JIeBaHUM, MyTaIlUi;

- PUBEACHUE JOKA3aTEIbCTB (apryMEeHTAlIMsI) €IMHCTBA dKUBOW U HEKUBOM MPUPOJIbI, POACTBA
KUBBIX OPTaHU3MOB U OKPYXKAIOIIEH Cpeibl; HEOOXOIUMOCTH COXPaHEHHUS BUIOB

- YMEHUE M0JIb30BAThCSI OMOJIOTUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

- pelIeHHEe 3JIEMEHTAPHBIX OMOJOTUYECKUX 3a]1a4; COCTABIICHUE AIIEMEHTAPHBIX CXEM
CKpEIIMBaHUA U CXEM MEPEHOCA BEIIECTB U DHEPTUHU B SKOCHUCTEMaXx (LIeNH MUTAHMUS ),

- onucaHue ocodel BU0B 0 MOP(POIOTUUECKOMY KPUTEPHIO;

- BBISIBJIICHHE U3MEHYUBOCTH, IPUCITIOCOOTICHUIN OPraHU3MOB K Cpejie OOUTaHUS;

- CpaBHEHHE OMOJIOTHYECKUX 0OBEKTOB (XUMUUYECKHUI COCTaB TEJ )KUBOUW M HEKUBOW MTPUPO/IBI,
3apO/IBIIIN YEJIOBEKA U APYTUX MIICKOMUTAIONIUX, MPUPOIHBIE SIKOCUCTEMBI U arpOIKOCUCTEMBI)
1 (hopMyIMPOBKA BHIBOJIOB HA OCHOBE CPABHEHUSI.

2.B yennocmuo-opuenmayuonnou cgepe:

- aHAJIM3 U OIIEHKA PA3JIMYHBIX TUIIOTE3 CYITHOCTH KU3HU, MPOUCXOKICHUS )KU3HU U YEJIOBEKA,
JI00aJbHBIX KOJIOTUYECKUX MPOOJIEM U IyTEeH X pellieHUs], OCIeICTBUN COOCTBEHHOM
NEATEIbHOCTH B OKPYXKAIOLIEH Cpee;

- OLICHKA ATUYECKHUX ACTIEKTOB HEKOTOPBIX UCCIEAOBAHUN B 00JaCTH OMOTEXHOJIOTUH
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OIIO0TBOPEHUE)

3.B cgpepe mpyooesoti desmenvrocmius:

- OBJIAJICHUE YMEHUSIMHU M HABBIKAMU TTOCTAHOBKH OMOJIOTUYECKUX IKCIIEPUMEHTOB U
00BSCHEHHE UX

pEe3yJabTaTOB

4. B cghepe usuueckoti oesmenvHocmu.

- 000CHOBaHUE U COOIIO/ICHUE MEP MPODUIAKTUKN BUPYCHBIX 3a00JIeBaHUM, BPEIHBIX MPUBBIUCK
(KypeHue, aJKkorojiu3M, HApKOMaHUSs) TIPaBUJI TOBEICHUSI B IPUPOJIHOM Cpejie.

OCHOBY CTPYKTYPUPOBaHUS COJIEPKaHUS Kypca OUOJOTUM B CPEIHEH IIKOJIE COCTABJISIIOT
BEIYIIME CUCTEMOOOPA3YIONINE UAEH — OTIUYUTEIbHbIE OCOOCHHOCTH KUBOUM MPUPO/IBI, €€
YpPOBHEBAasi OpraHu3aIys U SBOJIOIMS, B COOTBETCTBUU C KOTOPHIMH BbIICJICHBI
coJepkaTesibHble JUHUHU Kypca:

buoinorus kak Hayka;

Metoabl HAay4YHOTO MO3HAHUS,

Knertka;

Opranusm;

Bup;

DKOCUCTEMBL.

B pezynomame uzyuenusn ouonocuu na 6azoeom yposue ¢ 10-11 knacce yuenuk 0oaxncen
3HAMb /NOHUMAM b

v\ ocHosmuble nonodicenuss GUONIOTHYECKUX TEOPHiA (KJIETOYHAs, XPOMOCOMHAs); CYIIHOCTh
3aKOHOB [ .MeHnens, 3aKOHOMEPHOCTEN N3MEHUYUBOCTH;

v’ cmpoenue 6uono2uueckux 00vbeKmos: KIETKH; TEHOB U XPOMOCOM;

v cywnocmb OU0N02UHeCKUX NPoyeccos: Pa3MHOKEHHE, OTUIOI0TBOPEHHE,



v\ 6K1a0 6b10AIOWUXCS YUEeHbIX B PA3BUTHE OHOJIOTMYECKOM HAYKHU; OUOJIOIMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIHKY;

ymemsp 00vACHAmMb: POIH OMOIOTUN B ((OPMUPOBAHUN HAYYHOTO MHUPOBO33PEHHUS; BKIA]
OHMOJIOTHYECKUX TeOpHil B pOopMHUpOBaHIE COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHHBI MUPA;
€IMHCTBO KUBOU M HEXKUBOU MPUPOJIBI, POJICTBO KUBBIX OPTaHU3MOB; OTPULIATEIIBHOE BIHMSIHUE
AJIKOT0JIsl, HHIKOTHHA, HAPKOTUYECKUX BELIECTB HA PA3BUTHE 3apOAbIIIA YEJIOBEKA; BIUSHUE
MYyTareHOB Ha OPTaHU3M YEJIOBEKa, SKOJOTHYECKHX (DaKTOPOB HA OPTaHU3MBbI; B3aMMOCBS3H
OpPraHU3MOB U OKPYXAIOIIEH Cpeibl; MPUYNHBI HAPYIICHUI pa3BUTHUSI OPTaHU3MOB,
HACJIeICTBEHHBIX 3a00JIeBaHUM, MyTallUi,

peuwiamp d1eMEHTapHbIE OMOJOTUYECKUE 3a/1a4l; COCTABIIATh JJIEMEHTAPHBIE CXEMBbI
CKpEIINBaHUS;

6blA6/1AMb UCTOYHUKU MYTareHOB B OKPY’KaIOIIeH cpejie (KOCBEHHO), aHTPOIIOT€HHbIE
U3MEHEHHS B IKOCUCTEMAaX CBOEH MECTHOCTH;

cpasrHugamy: ONOIOTNYECKUE 00BEKTHI (XUMUYECKUI COCTaB TeJl )KMBOW U HEXKUBOM MPUPOJIBL,
MPOIIECCHI (MOJIOBOE U OECIOJIOE PA3MHOXKEHUE) U JIeJIaTh BHIBOABI HA OCHOBE CPABHEHUS,
AHAUUPOBAMb U OYEeHUBAM Db TII00ATBHBIEC SIKOJIOTHYECKUE TPOOIEMBI U ITYTH UX PELICHMS,
MOCJIEJICTBHSI COOCTBEHHOM JIESTEIbBHOCTH B OKPY’KaIOILIEH Cpeie;

Haxoo0ums MHOOPMALINIO 0 OMOJIOTHYECKUX 00BEKTaX B PA3IMYHBIX HCTOUHUKAX (YU4EOHBIX
TEKCTax, CIPaBOYHUKAX, HAYUYHO-TIOMYJISIPHBIX U3JJaHUSIX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
pecypcax IHTEpHET) U KpUTUYECKH €€ OLICHUBATD;

UCNO1b306aMb RPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmebHOCIU U
NOBCEOHEBHOIL HCUIHU OJIAL:

coOmro/IeHrs Mep PO(PUIAKTUKY OTPABIICHUN, BUPYCHBIX U JIPYTUX 3a00JIEBAHUM, CTPECCOB,
BPEJIHBIX PUBBIYEK (KypEHHUE, alIKOTOJIN3M, HAPKOMAaHUs); MPaBUJI MOBEACHUS B MPUPOTHOMN
Cpelie; OLIEHKH STHYECKHX aCIEKTOB HEKOTOPBIX UCCIEIOBAHUM B 00J1aCTH OMOTEXHOJIOTUU
(KIIOHUPOBAHUE, UICKYCCTBEHHOE OIIOJJOTBOPEHHUE).

OcHOBHOe coaepkaHue Kypca
Beanenue (1 4)
OOBeKT u3ydueHus: OMoOTuU — kuBas npupoaa. OTIMUUTENbHBIC MPU3HAKU KUBOW TTPUPOJIBIL:
YPOBHEBAsI OpraHu3aius 1 3Botonusl. OCHOBHbIE YPOBHU OPTraHU3AIUU KUBOM MIPUPOIBI.
CoBpeMeHHas ecTeCTBeHHOHAay4YHasi KapTuHa Mupa. Pojas OMoJ0ruyeckux Teopui, uaei,
runore3 B GOpMHPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MUpa. MeToabl IO3HAHUS )KUBOM IIPUPOLBI.
Kuerka (14 4)
PazButue 3nanwuii o knetke (P. I'yk, P. Bupxos, K. bap, M. lnelinen u T. llIBann). Knerounas
Teopusi. POib KIIETOUHOM TEOPUM B CTAHOBIICHUU COBPEMEHHOW €CTECTBEHHOHAYYHON KAPTUHBI
MHpa. XUMUYECKUN COCTAB KJIETKHU. POJIb HEOPraHMYECKNX U OPraHUYECKUX BEIIECTB B KJIETKE U
OpraHu3Me YEJIOBEKa.
Ctpoenue kiaeTku. OCHOBHBIC YaCTH U OPTAaHOUIBI KJIETKHU, UX (PYHKITUH; JOSICPHBIC U S/ICPHBIC
KJIeTkH. Bupycbl. Mepbl npoduiaakTUKU paclipoCTPaHEHUS BUPYCHBIX 3a00J€BaHUM.
[Tpodunaktuka CITM/la. Ctpoenue u ¢pyukiuu xpomocoM. JIHK — HocuTens HacineacTBEHHOM
uHpopmanuu. Y npoenne mosaekynsl JIHK B kietke. 3HaueHne NOCTOSAHCTBA Yncaa U OPMBbI
xpoMocoM B kieTkax. ['eH. 'enernueckuii koq1. Posb reHoB B OMocuHTE3€E OeKa.
Jlemoncmpayuu
Ctpoenue MoJeKybl Oenka
Ctpoenue monekyinsl JJHK



Ctpoenue mosexynsl PHK

CtpoeHue KJIEeTKH

CrtpoeHue KIETOK MPOKAPUOT U IYKAPUOT

CrpoeHnue Bupyca

Jlabopamophvie u npaxmuyeckue pabomaol

Ha6nrogenue KiIeToK pacTeHUd U dKUBOTHBIX 0T MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEmapaTax
1 UX

ONMCAHUE

KaTtanutudeckas akTUBHOCTh (D€pMEHTOB

Opranusm (6 4)

Opranusm — euHOE 11es10e. MHOTOOOpa3ue OpraHu3MOB.

OOGMeEH BelIeCTB U MPEBPAILCHHS YHEPTUHM — CBOMCTBO KMBBIX OpraHu3mMoB. OcoOEHHOCTH
oOMeHa BEIIECTB Y PACTCHHM, )KUBOTHBIX, OAKTEPUA.

PasMHOXeHHE — CBOMCTBO OpraHU3MOB. [[eJIeHrE KIIETKH — OCHOBA POCTA, pa3BUTHS U
pa3sMHOXXEHUs OpraHu3MoB. [1osioBoe 1 Gecriooe pa3MHOKEHHUE.

Ormio10TBOpEHME, €ro 3HaueHue. ICKyCCTBEHHOE ONBbUICHUE Y PACTEHUHN U OIIOAOTBOPEHUE Y
KUBOTHBIX.

NuauBuyabHOE pa3BUTHE Oprann3ma (oHToreHnes). [I[puuuHbl HapyIIeHU pa3BUTHS
OpPTraHU3MOB.

NuauBnayanbHOE pa3BUTHE YeOBEKa. PenpoiykTuBHOE 310pOBbe. [locnencTBus BIusHUS
AJIKOT0J151, HUKOTUHA, HAPKOTUYECKUX BEILIECTB HA PAa3BUTHE 3aPObIIIA YEIOBEKA.
Jlemoncmpayuu

MHoroo0pasue opraHu3MoB

OOMeEH BeIIeCTB U MPEBPAICHHS YHEPTHH B KIIETKE

DOTOCUHTE3

Jlenenue KiIeTku (MUTO3, MEH03)

Crioco6b1 6ecrosoro pa3sMHOKEHUS

[TosioBBIE KIETKH

NuauBuayanbHOE pa3BUTHE OpTraHU3Ma

HacJsiencrBeHHOCTh M MI3MEHYUBOCTH (10 1)

HacnenctBeHHOCTh M1 MN3BMEHUMBOCTD — CBOMCTBA OPTaHU3MOB. [ eHeTHKa — HayKa O
3aKOHOMEPHOCTSX HACJIEACTBEHHOCTH U U3MEHUUBOCTHU. [ .MeH1e1b — OCHOBOIOJI0KHUK
TEHETUKH. [ 'eHeTnUecKass TEpPMUHOJIOTUS U CUMBOJIMKA. 3AaKOHOMEPHOCTH HACJIEI0BaHUS,
ycTraHoByeHHbIE [ .Menaenem.

XpomocomHas Teopusi HacyieACTBEHHOCTH. COBpEeMEHHBIE MPE/ICTaBICHUS O T€HE U TEHOME.
HacnencrBenHas v HeHaclIeACTBEHHAs] U3BMEHYMBOCTD. BilMsiHue MyTareHOB Ha OPraHU3M
YyesloBeKa. 3HaUYCHUE TeHETUKH VISl MEMIIUHBI U celleKuu. HacnenoBanue npu3HakoB y
yesoBeka. [losoBeie

xpoMmocoMbl. CHIeTUIEHHOE ¢ TI0JIOM HaclienoBanue. HacnencrBeHHbIe 00JIe3HN YEIOBEKa, UX
MPUYUHBI U TPOPUIAKTHKA.

OcHoBbI ceqexkunu (3 4)

I'enetuka — reoperndeckast ocHoBa cenekuun. Cenexkuus. Yuenue H.M.BaBunoBa o nieHTpax
MHOT000pa3usi U MPOUCXOKIEHUS KYJIbTYPHBIX pacTeHUN. OCHOBHBIC METO/IbI CEICKIINH:
ruOpUAN3aIINsl, HICKYCCTBEHHBIN 0TOOD.

buoTtexHonorus, ee TOCTHKEHUS, IEPCIICKTHUBBI PA3BUTHSI. ITUUECKUE ACIIEKThl PA3BUTHS
HEKOTOPBIXUCCIICIOBAHUHN B OMOTEXHOJIOTMH (KJIIOHUPOBAHUE YETIOBEKA).

IBoaonuda (22 4)



Uctopus sBomtoninoHHbIX uaen. 3nauenue padot K.JIlunnes, yuenus XK.b.Jlamapka,
sBOJTIOIIMOHHOM Teopuu Y.J/[apBuHa. Posb 3BOIIOIIMOHHON TE€OpUH B POPMHUPOBAHUHU
COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI Mupa. Bux, ero kpurepuu. [lomynsauus -
CTPYKTYypHas €AMHUIIA BUAA, €AUHULA SBOJIIOLUY.

JIBVOKYTIIME CUITBI SBOJIOINHY, UX BIUSHHUE Ha TeHOGOH T Tony sainn. CHHTeTHYeCKast TEOpHs
sBosoLMU. Pe3ynbTaThl 3Bomtonuu. CoxpaHeHrne MHOTr000Opa3usl BUJOB KaK OCHOBA
ycToiunBoro pa3sutus 6uochepst. [Ipuunnsl BeiMupanus BUI0B. brojoruueckuii mporpecc u
OMOJIOTUYECKHI perpecc.

I'mnoTe3bl MPOUCXOKACHUS KU3HUA. OTINYUTEIbHBIC TPU3HAKH )KUBOTO. Y CII0KHEHUE KUBBIX
OpraHU3MOB Ha 3eMJI€ B MPOLIECCE IBOIIOIUU. [ MIOTE3bI TPOUCXOKIACHUS YETOBEKA.
Jloka3aTenbCcTBa pOACTBA YETOBEKA C MIEKOMUTAIIMMHA )KUBOTHBIMHU. DBOJIIOLUS YEIOBEKA.
[Ipoucxoxaenue

YEJI0BEYECKHUX pac.

JdemoHcTpanumn

Bo3HuKHOBEHHE 1 MHOTOOOpa3ue MPUCIOCO0ICHUH Y OpraHu3MOB

DBOJIOLMS PACTUTEIBLHOIO MUPa

DBONIONMSA )KUBOTHOTO MUpa

Penxue n ncue3aromime BUIbI

®opMbI COXPAHHOCTH UCKOIMAEMBIX PACTEHUN U JKUBOTHBIX

[IpoucxoxieHne yemoBeka

IIpouncxox1eHrE YEIOBEUECKUX PaAC

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI

Omnucanue ocobeit Buaa Mo MOpQoIOrH4ecKOMy KPUTEPHUIO

BrisiBeHre H3MEHUYMBOCTH Y 0COOCH OJTHOTO BHA

OcHoBbI 3k0s10THH (12 1)

Okosornueckue pakTopbl, MX 3HAUCHHUE B )KU3HU OPTraHU3MOB. BUOJIOTrHYeCKre PUTMBI.
MexBUIOBBIE OTHOIICHHUS: TTAPA3UTU3M, XUIITHUYECTBO, KOHKYPEHIUs, CUMOK03. Bugosas u
MPOCTPAHCTBEHHAS CTPYKTYypa 3KocucTeM. [IuiieBbie cBs3u, KpyroBOPOT BEIIECTB U
MpeBpallleHUs PHEPTUU B dKOcucTeMax. [[puunHbl yCTOMYMBOCTH U CMEHBI SKOCUCTEM.
HckyccTBeHHBIE COOOUIECTBA — ArPOIKOCUCTEMBI.

buocdepa — rnodanpHas skocucteMa. Yuenue B. 1. Bepnaanckoro o 6mocdepe. Ponb xkuBbix
opranu3MoB B Ouocdepe. buomacca. buonornyeckuiit Kpyropopot (Ha mpuMepe KpyroBopoTa
yriepoaa).

Ooonust ouocdepsl. ['1odabHbIE YKOIOTMUYEeCKUE MPOOIEMbl U TyTH UX PEILICHUS.
[TocnencTBus AEATENBHOCTH YEIIOBEKA B OKpykaruen cpene. [Ipasuia nosenenus B
MPUPOTHOM Cpelie.

JdeMoHcTpanuu

MexXBUI0OBBIE OTHOIICHHS: TTAPA3UTU3M, XUIITHUYECTBO, KOHKYPEHITHS, CUMON03

SIpyCHOCTB PacTUTENBHOTO CO00IIIECTBA

[Iumessle enu u ceTu

DKoyornyeckas mupaMuia

KpyroBopor BelecTB 1 MpeBpalieHusi 3JHEPrul B IKOCUCTEME

DxocucreMa

Arposkocucrema

buocdepa

Kpyrosopot yriepoaa B 6uochepe

3anoBeIHUKHA



B pe3ysibTaTe uzyuenus yueoHoro npeamera «buosorus» Ha ypoBHe cpeHero ooiero
oOpa3oBaHus:

BoinyckHuk Ha 62a30BOM YPOBHE HAYUYMTCS:

- pacKphIBaTh Ha IPUMEPAX POJIh OMOJIOTHH B (DOPMUPOBAHUH COBPEMEHHON HAyYHON KapTUHBI
MHpA U B IPAKTUYECKOU IESITETLHOCTH JIIOJICH;

- IOHUMATh ¥ OTIMCHIBATh B3aMMOCBSI3b MKy €CTECTBEHHBIMHA HayKaMu: OroJoruei, Gu3nKoi,
XUMUEH; yCTaHABINBATh B3aMMOCBSI3b MPUPOJIHBIX SIBICHHUI;

MOHUMAaTh CMBICII, Pa3JIMYaTh U OMHUCHIBATh CHCTEMHYIO CBSI3b MEX]1y OCHOBOIOJIAraloluMU
OMOJIOTUYECKUMHU MOHATUSIMU: KJIETKA, OpTraHU3M, BUJI, SKOcUcTeMa, brnocdepa;

- HCTI0JIH30BaTh OCHOBHBIE METOIbl HAYYHOI'O IMO3HAHUS B YUYEOHBIX OMOJIOTHUYECKHUX
UCCJIEIOBAHUSIX, TPOBOJUTH AKCIIEPUMEHTHI M0 U3YUYEHHUIO OMOJIOrMUYECKUX 0OBEKTOB U SIBICHUH,
OOBSCHSTH PE3yIbTaThl SKCIIEPUMEHTOB, aHATTU3UPOBATH UX, POPMYIUPOBATH BHIBOIBI;

- opMyHUpOBATH TUIIOTE3bl HA OCHOBAHUU MPEJIOKEHHON OMOI0rnYecko nHpopMaluu u
npeaiaraTh BapuaHThI TPOBEPKHU THITOTE3;

- CpaBHUBATh OMOJIOTHYECKUE 0OBEKTHI MEXKTy COOOM IO 3aIaHHBIM KPUTEPUSIM, JIeTIaTh BHIBOIbI
Y YMO3aKJIIOUEHHUSI HA OCHOBE CPaBHEHUS;

- 000CHOBBIBATH €TUHCTBO KMBOUW M HEKUBOU TTPUPOIBI, POJICTBO KUBBIX OPTaHU3MOB,
B3aMMOCBSI3U OPTraHU3MOB U OKPY>KAlOIIEH Cpe/ibl HA OCHOBE OMOJIOTMYECKUX TEOPH;

- PUBOANTH TIPUMEPHI BEIICCTB OCHOBHBIX TPYIIT OPTAHUYECKUX COSTMHCHHUH KICTKHU (OEIKOB,
’KUPOB, YTIIEBOJIOB, HYKJIEMHOBBIX KUCJIOT);

- pacno3HaBaTh KJICTKHU (POKAPUOT U 3YKAPUOT, PACTEHUHN U KUBOTHBIX) 110 OMUCAHUIO, HA
CXeMaTHYEeCKUX U300paKEHUSIX; YCTAHABIUBATH CBS3h CTPOCHUS U (DYHKIIU KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBATh MHOTO00pa3ue KIETOK;

- pacmo3HaBaTh MOMYJISINIO U OMOJOTUYECKUM BHUJI 10 OCHOBHBIM MTPU3HAKAM;

- ONUCHIBATH (DEHOTUI MHOTOKJIETOUYHBIX PACTEHUHN U )KUBOTHBIX IO MOP(OIOTUUECKOMY
KPUTEPHIO;

- 00BSICHATH MHOT00Opa3ue OPraHu3MOB, MPUMEHSISI SBOJIIOLIMOHHYIO TEOPHIO;

- KaccuUIMpoBaTh OMOJIOTHYECKHE OOBEKTHI HA OCHOBAaHUHU OJHOTO MJIM HECKOJBKUX
CYIIIECTBEHHBIX TPU3HAKOB (TUIIBI TUTAHUSI, CTIOCOOBI ABIXaHUS U Pa3MHOKCHHS, 0COOCHHOCTH
pa3BUTHSA);

- O0BSACHSITH TPUYMHBI HACJIEACTBEHHBIX 3a00JICBAaHUIT;

- BBISIBJISITh M3MEHYUBOCTD Y OPTaHU3MOB; OOBSCHATH MPOSBICHUE BUIOB N3MEHUNBOCTH,
MCITIOJIh3Ys 3aKOHOMEPHOCTH U3MEHYMBOCTH; CPAaBHUBATH HACJIEICTBEHHYIO U
HEHACJICACTBEHHYIO N3MEHUNUBOCTD;

- BBIABJIITH MOP(OIOTHYECKUe, GPU3HOTOTHIECKUE, TTOBEACHYECKUE aanTallii OPTaHU3MOB K
cpene oOuTaHus U IEUCTBHUIO DKOJIOTHIECKUX (haKTOPOB;

COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEME (11T MTUTAHNUSA);

- IPUBOAUTH JT0KA3aTEIHCTBA HEOOXOIUMOCTH COXpaHEHUs OMOpa3HOOOpa3ust sl YCTOMYUBOTO
Pa3BUTHUS U OXPaHbl OKPYXKAIOIIEH CPEIbl;

- OLICHUBATD JIOCTOBEPHOCTh OMOJIOTHYECKOM HHPOPMAIIUHU, TTOTYUYEHHON U3 Pa3HbIX
HMCTOYHUKOB, BBIICIISITH HEOOXOAUMYI0 HHGOPMAIIUIO U1 UCTI0JIb30BaHUS €€ B yUeOHOM
NESATEABHOCTU U PEIICHUH MPAKTUYECKUX 3a/1a4;

- IPEACTABIATH OMOJOTUYECKYIO HHPOPMAIIMIO B BUE TEKCTa, TaOIUIIbI, rpaduKa, TuarpaMmMbl
U JIeJIaTh BBIBOJbI HA OCHOBAHUM MPEICTABIEHHBIX JAHHBIX;



- OLICHUBATD POJIb TOCTH)KCHUIN T€HETUKH, CEJICKIIUH, OMOTEXHOJIOTUU B MPAKTUYECKOM
JIeSITEILHOCTH YeJIOBEKAa U B COOCTBEHHOM JKU3HHU;

- OOBSICHITH HETATUBHOE BJIMSIHUE BEIIECTB (JIKOT0JIsl, HUKOTUHA, HAPKOTUYECKUX BEIECTB) HA
3apOJIBIIIEBOE PA3BUTHUE YEIIOBEKA;

- OOBSICHSITBH IOCJICICTBUS BIMSIHUS MYTarcHOB;

- O0BSACHSITH BOBMOKHbBIE MPUYUHBI HACTEACTBEHHBIX 3a00JIE€BaAHUIA.

BbIHyCKHl/IK Ha 0a30BOM YPOBHE NOJYYHUT BO3MOKHOCTb HAYYUTDHLCSH:

- 1aBaTh HaAy4YHOE 00BbSICHEHHE OMOJIOTHYECKUM (paKTaM, mporeccaM, IBICHUSM,
3aKOHOMEPHOCTSIM, UCIIOJIb3Yys OMOJIOTHYECKUE TEOPUH (KIETOUHYIO, IBOJIIOIIMOHHYIO), YUEHHE O
ounocdepe, 3aKOHBI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUHUBOCTH;

- XapaKTEepU30BaTh COBPEMEHHBIC HAMPABIICHUS B Pa3BUTUU OMOJIOTHUHN; ONTUCHIBAThH UX
BO3MOKHOE MCIIOJIb30BAHUE B IPAKTUYECKOM ESTEIBHOCTH;

- CpaBHUBATh CIIOCOOBI JACICHUS KJIETKU (MUTO3 U MEI03);

- pemaTh 3a7a4M Ha noctpoeHue pparmenta Bropoit nenu JJHK no npegnoxenHomy pparmeHty
nepsoii, u PHK (m PHK) no yuactky JJHK;

- pemaTh 337a4M Ha ONpeieSIeHuEe KOJIMYECTBA XPOMOCOM B COMAaTHYECKUX U MOJIOBBIX KIIETKAX,
a TaKXKe B KJIETKaX MepeJl HauaaoM jeseHus (Meio3a Wik MUT03a) U 10 €ro OKOHYaHUM (11715
MHOT'OKJIETOYHBIX OPIraHU3MOB);

- peraTh reHETUYECKUE 3a/1a4 HA MOHOTUOPUIHOE CKPEIIMBAHUE, COCTABIIATH CXEMBI
MOHOTHOPHIHOTO CKPEIMBAHUSA, IPUMEHSS 3aKOHbBI HACJIEACTBEHHOCTH U UCIIOJIb3YS
OMOJIOrMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY;

- YCTaHaBJIMBATh TUIT HACJIEIOBAHMS U XapaKTep NPOSBICHUS ITPU3HAKA 110 3aJJaHHON CXeMe
POJIOCIIOBHOM, IPUMEHSS 3aKOHBI HACIIEICTBEHHOCTH;

- OLIEHUBATDH PE3YJbTaThl B3aUMOJICHCTBUS YEJIOBEKA M OKPYKAIOIIEH Cpe/ibl, IPOTHO3UPOBAThH
BO3MOJKHBIE MOCIEACTBUS AEATEIBHOCTH YEIOBEKA ISl CYILIECTBOBAHUS OTAEIBHBIX
OMOJIOTUYECKUX OOBEKTOB M LIEJIBIX MPUPOIBI



TemaTnuecknii miaan 10 kiaace

Ne HauMeHoBaHMe pa3/iesioB U TeM Kou-Bo | KoHTpoJsbHBIE IIpakTuyeckue u
pasjaesia 4acoB padoThI JaboparopHbie padoThI
U TeM
1 Buosnorus kak Hayka. MeToabl HAYYHOT0 MO3HAHUS 3
11 Kpatkas uctopus passutus Ouonoruu. Cuctema OUOIOTHYECKUX 1
HayK
1.2 CymHOCTh U CBOMCTBA KUBOTO. Y POBHHU OpPTaHU3AIUN KUBON 2
IPUPOJIBIL.

2 Kuerka 10

2.1 Wcropus nzyuenus kinetku. Knetounas teopus. 1

2.2 XUMHUYECKUMN COCTaB KIIETKH. 4

2.3 CrpoeHue 3yKapruOTHYECKON U TPOKAPUOTHUECKON KIIETOK. 3 Hab6nronenue kieTok
PacTEeHUN U JKUBOTHBIX
M0/ MUKPOCKOIIOM.
CpaBHeHUE CTPOEHUS
KJIETOK PACTE€HUU U
KUBOTHBIX

2.4 Peanuzanus HaciencTBeHHON MHPOpPMAINU B KIIETKE. 1

2.5 Bupycsl 1

3 Opranuszm 18

3.1 Opranusm - enquHoe 11e510e. MHOrooOpa3re KUBBIX OPTaHU3MOB. 1

3.2 OOMeH BeleCTB U NMPEBpaIleHNe YHEPTUN 2

3.3 Pasmuoxxenue 4

3.4 WNuauBHyaibHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3) 2

3.5 HacnencTBeHHOCTS M HI3MEHUYUBOCThH 7 CocraBienue

IIPOCTEUIINX CXEM
CKpEILLMBAHUS.




Pemenune npocrenmmx
FeHETUYECKHUX 3a7aY.
3.6 OcHOBBI ceslekni. bBHoTeXHOJIOTHSL. 2
PesepBHOe Bpems 3
Bcero: 34
11 kaace
BBenenne 1
1 Bun 19
1.1 HcTopust 3BOIIOIIMOHHBIX UJICH 4
1.2 CoBpeMeHHOE ABOIIOIMOHHOE YICHUE 8 Omcanue ocoOeli BUaa
110 MOP(OJIOTUYECKOMY
KPUTEPUIO
Briasnenue
MPUCIIOCO0JICHU I
OpTaHU3MOB K cpefie
oOHnTaHus
1.3 ITpoucxoxieHne >KM3Hu Ha 3emiie 3
1.4 ITpoucxoxkieHue yeaoBeKa 4 BrisiBiieHUE TTPU3HAKOB
CXOJCTBA 3apOAbIIIEH
YeJIOBEKa U IPYTUX
MJIEKOITUTAIOIINX,, KaK
JI0Ka3aTeIbCTBA UX
poJicTBa
AHanu3 1 OIleHKa THIIOTE3
MIPOUCXOXKICHHUS
yeJIoBEKa.




2 JKOCHCTEMBI 11
2.1 Dxosiornyeckue hakTopbl 3
2.2 CrpykTrypa s5KOCHCTEM 4 CocraBneHue cxeM Lerneu
MATaHUS B SKOCUCTEMAX.
CpaBHuTEnbHAS
XapaKTEPUCTHKA
HKOCHUCTEM
CBOEH MECTHOCTH
2.3 buocdepa- rmobanpHas SKocucTeMa 2
2.4 buocdepa u yenosex 2 AHanu3 1 oleHKa
rJI00aTbHBIX
HKOJOTUYECKUX
po0JIeM U myTen ux
pEIICHUS
PesepBHOe Bpems 3
Bcero: 34




Y4yeOHO-MeTONNYECKHNI KOMILJIEKT
Y4eOHukn:
1. B.. CuBornazos u ap. «buonorus. O6mas 6uonorust 10 k1. ba3zoBsiit ypoBeHb » «
«dpoda», Mocksa, 20
2. B.. CuBoruasos u nip. «buonorusa. O6mias ouonorus 11 k1. ba3oBslid ypOBEHb » «
«dpoda», Mocksa, 20
HNuTepHeT pecypcesni:
e http://www.mon.gov.ru MuHuCTEpCTBO 00pa30BaHUs U HAYKH
http://www.probaege.edu.ru IMopran Equnslii s5x3amMeH
http://www.fipi.ru [Topranx ®UIHN — DeaepaabHblii HHCTUTYT MIEJArOrMUESCKUX H3MEPECHUM
http://edu.ru/index.php ®eaepanpubliii mopTan «Poccuiickoe 00pa3oBaHUEe
http://www.infomarker.ru/top8.html RUSTEST.RU - deaepaibHblii IEHTP TECTHPOBAHMSL.
http://www.pedsovet.org Beepoccuiickuii UaTepaet-Ilencoser
www.edios.ru
www.km.ru/educftionhttp://www.virtulab.net Bupryanenas naboparopus
http://school-collection.edu.ru eauHas KoyuIeKIus MUPPOBBIX 0OPA30BATEIBHBIX PECYPCOB
www.bio.1september.ru - razera «buonorus» - nmpunoxenue K «1 ceHTIOPs»
WWW.Dio.nature.ru - Hay4HbIC HOBOCTH OMOJIOTHH
http://www.uchportal.ru — yautensckuii moprai
http://ru.wikipedia.org/— pa3paboTku ypoKOB, IPE3CHTAIINH.
http://ru.wikipedia.org/ - cBo0ogHAsS SHIMKIOIEINS,
http:/ /bio.1september.ru/ - snekTpoHHas Bepcus ra3eThbl « BUOIOTHSI»;
http://www.uchportal.ru — yautenbckuii mopran (Meroaudeckue pa3pabOTKH I YPOKOB
OMOJIOTHH, TTPE3EHTAINN );
http://www.uroki.net — pa3paboTku ypoKOB, CIICHAPHH, KOHCIIEKTBI, IIOYPOYHOE
IUTAHUPOBAHUE;
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KanenmapHo - remaTndeckoe mianupoBanue 1ias 10 kiaacca.

Ne
n/n

TEMA

XapakTepucTHKA 1eSITEJbHOCTH YYAIIUXCS

JaTa

II1aH | pakt

Paszned 1. buojorus kak Hayka. Meroabl Hay4YHoro nosnanus (3 4.)

1. | Kparkas ucropus OmnpenenstoT noHATH, popMHUpyeMbIe B X0A€ U3ydeHHs TeMbl. OOBICHSIOT POJIb
pa3BUTHUs OMOJIOrUH. | OMosioruu B (POPMUPOBAHMM HAYYHOTO MUPOBO33peHMsI. OLIEHUBAIOT BKJIA]] YUEHBIX
OMOJIOrOB B pa3BUTUE HAYKU OMOJIOTUH, BKJIAJl OMOJIOTMUECKUX TEOPUil B pOpMUpPOBaHUE
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAPTUHBI MUpA. Y CTAHABIUBAIOT CBS3H C JPYTUMU
Haykamu. ['0TOBAT noKIaabl, npe3eHTanuu. PaboTaroT ¢ 3JIeKTPOHHBIM NPUIOKEHUEM.
2 CymHocTs 1 OmnpenenstoT NoHATHs, POpMHUpPyEMBbIE B XOJ€ U3YyUEHUS TEMbI. Boiaemnstor
CBOMCTBA KUBOTO CYLIECTBEHHbIE IPU3HAKH KUBOM MPUPOJIBI U OMOJIOTMUYECKUX CUCTEM. XapaKTepU3YIOT
CBOMCTBA KUBOTO. OOBSICHIIOT OCHOBHBIE TPUUMHBI 3aTPYIHEHUH, CBSI3aHHBIX C
OTIpE/IeTICHUEM TOHATHS «OKU3HB.» OOBSICHSIOT PA3INYMUS U €IMHCTBO KUBON U HEXUBOU
IPUPOABIL.
3 VYpoBHu opranuzanuu | [IpuBoasT npuMepsl CHCTEM, Pa3HOTO YPOBHS OpPraHU3aliy, 10Ka3aTeNbCTBA BOJIIOLMH

YKUBOU MPUPOBI

KUBOU npupoAbl. ['oToBAT mpe3enTaiuio «CoBpeMEeHHOE HayqYHOE 000PYI0BAHHUE U €TI0
pOJIb B PEIICHUN OMOJIOTHYECKUX 3a]1a4.»

Paznen 2 «Kuerka» (10 1)

4 Hcropus n3yuenus Onpenenstor npeaMeT, 3a4a4i U METOABl UCCIEAOBAHUS LIUTOJIOTHH.
KJIETKHU. XapakTepu3yrT COAEPHKAHUE KIIETOUHOU TEOPUH.
Kiterounas reopus OOBSACHAIOT BKJIAJ KJIETOYHON TEOPUH B POPMHUPOBAHUE COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MUPA; BKJIaJ YUCHBIX UCCIIEIOBATENEHN KIETKU B PA3BUTHE
OMOJIOrMYECKO HAYKH.
[TpuBOAAT TOKA3aTENBCTBA POACTBA KUBBIX OPTaHU3MOB C UCIIOIb30BAaHUEM ITOJOKEHUI
KJIETOYHON TEOPUU
PaboTaroT ¢ WIIIOCTpausIM1 yueOHUKA.
5 Xumuueckuil coctaB | OnpeaensitoT NoHsITHs, POPMUPYEMBIE B X0J1€ U3YUEHUS TEMBI.




KJIETKH [IpuBOIAT apryMeHTalluH €IUHCTBA KUBOW U HEKUBOM PUPOLBI.
CpaBHUBAIOT XUMUYECKUI COCTaB TEJ )KUBOW Y HEKUBOUW MPUPOIBI U IEJIAOT BHIBOBI HA
OCHOBE CPaBHEHUS
PaboraroT ¢ Tabnuiiamu yueOHHKA.

6 Heoprannueckue XapakTepu3yroT OCOOEHHOCTU CTPOEHUS, CBOMCTBA HEOPTAHMYECKHUX BEIIECTB
BEIIECTBA KIICTKH.

7. | Oprannueckue XapakTepu3yroT OCOOEHHOCTU CTPOEHUS, CBOMCTBA U POJIb OPraHUYECKUX BEILIECTB,
BEIIECTBA. BXO/IAIINX B COCTAB )KUBBIX OPraHU3MOB. Y CTAHABIMBAIOT IPUYNHHO-CIICICTBECHHBIE
JIunuipl. CBSI3U MEXJTy XMMHUYECKUM CTPOECHHUEM, CBOMCTBAMU U (DYHKIIMSIMU BEIIECTB HA OCHOBE

TEKCTOB

U PUCYHKOB y4eOHHKaA. [[puBOAST MpuMephl TUMTUAO0B, BXOASIIMX B COCTAB OPraHU3MOB,
MECT UX JIOKaJU3aluUd U OMOJIOTUYECKON POJIH.

PaboTaroT ¢ miutocTpanusaMu y4eOHHKa.

8. | Yraesonpr. XapakTepu3yroT OCOOEHHOCTU CTPOEHUS, CBOMCTBA U POJIb OPraHUYECKUX BEIIECTB,

benku. BXO/IAIIMX B COCTAB )KUBBIX OPTraHU3MOB. Y CTAHABIMBAIOT IPUYNHHO-CIICICTBEHHBIE
CBSI3U MEXK]ly XUMUYECKUM CTPOCHUEM, CBOMCTBAMU U (PYHKIIUSIMU YTIIEBOJIOB U OEIKOB
Ha OCHOBE TEKCTOB U PUCYHKOB yueOHUKA. [[pUBOAST mpuMephl yIIIEBOJAOB U OEIIKOB,
BXOJSIIUX B COCTAB OPTAaHU3MOB, MECT UX JIOKAJIM3AIIUU U OMOJIOTUYECKOUN pOJIH.
PaboTatoT ¢ miutocTpausiMu y4eOHHKa.

9. | HykieuHoBblie XapakTepusyroT OCOOCHHOCTHU CTPOEHUsI, CBOMCTBA U POJIb HYKJICHMHOBBIX KUCJIOT,

KHUCJIOTHI. BXOJAIIMX B COCTAB )KUBBIX OpraHn3MoB. Ha3bIBarOT MecTa JIOKaan3alnuu B KIETKE, UX
OTJIMYUTENbHBIC YEPTHI CTPOEHUS, OMOJIOTUYECKYIO POJIb.
Pemaror 3a1aun Ha moctpoenue Bropout uenouku JJHK .
PaboTaroT ¢ muttocTpanusaMu Y4eOHHKA U DJIEKTPOHHBIM MPUITIOKEHUEM.

10. | CrpoeHnue OmnpenensitoT NoHsITHs, HOPMUPYEMBIE B X0JI€ U3YUCHUS TEMbl. XapaKTEPU3YIOT KIETKY
AYKApPUOTHYECKOMN KaK CTPYKTYPHO-(YHKIIMOHAIBHYIO €UHUILY KUBOTO. BBIACISIIOT CYyIIIECTBEHHBIC
KJICTKH MIPU3HAKU CTPOEHUS KJIIETKH, €€ OPTaHOUJIOB, siipa, MEMOpPaHbI, XpOMOCOM, JOSIICPHBIX U

SJIEPHBIX KJIETOK, KJIETOK paCTeHUH,. )KUBOTHBIX U TpuOOB. CpaBHUBAIOT UX U JICJIAIOT
BBIBOJIbI HA OCHOBE MX CPABHEHUS. Y CTAHABJIMBAIOT MPUYMHHO-CIIC/ICTBEHHBIE CBSI3U
MEXTy CTPOCHHEM U (DYHKITUSIMHU OMOJIOTUUECKUX CUCTEM.
[TosIb3yIOTCS HUTOJIOTHYECKOW TEPMUHOJIOTHUEN.

11. | HabGmonenue kinetok | BeimonHsoT m1abopaTopHble, MPAKTHYECKUE U UCCIIEIOBATEIBCKUE PAOOTHI 10 TEME.




pacTEeHUM U
KUBOTHBIX MO/
MUKpockorniom .JI/p

CpaBHI/IBaIOT 0COOCHHOCTH CTPOCHUSA KIJICTOK paCTeHHﬁ, ZKHNBOTHBIX, 3aII0OJITHAIOT Ta6JII/IHy,
ACJarl0T BbIBOJABI HA OCHOBC CpaBHCHUS.

12. | Crpoenue Bb1enstoT cylecTBeHHbIE YEPThl CTPOEHUSI MPOKAPUOTUUECKON KIETKH .CpaBHUBAIOT
IPOKAPUOTHUYECKOW | 0COOEHHOCTH CTPOSHMS IPOKAPHUOTHUECKON M dyKapuoTHYecKoH KieTok. Paboraror ¢
KJIETKH WJUTIOCTPALIMSIMH, PACIIO3HAIOT KJIETKU IPOKAPHUOT U 3YKAPUOT.

OOG0CHOBBIBAIOT MePHI MPODUIAKTUKY OAKTEpUATIbHBIX 3a00IeBaHHIA.

13 | Peanuzanus OmnpenenstoT NoHATHs, PopMHUpyeMbIe B X07€ U3yUEHUS TeMbI. Biaenstor
HaCJIECTBEHHOU ¢dbyHIaMeHTaIbHBIN Mpoliecc B OMOJOrHYECKUX CXeMax — peanu3anus nHpopMaluu B
uHbopMaluu B KIIETKE.

KJIETKE. BBIIENSIOT CylecTBeHHbIE TPU3HAKU T€HETUYECKOIO KOJa.

OnuceIBarOT U CPAaBHUBAIOT MPOLECCH] TPAHCKPHUIILIANA U TPAHCIIALIUH.
OOBSACHAIOT POJIb BOCIIPOU3BEACHUS U NIEPEIauM HACIEeICTBEHHON nH(opMaluy B
CYILLIECTBOBAHHMH M PAa3BUTHH KM3HU Ha 3eMJI€.
Pemarot Ononornueckue 3agauu.
Paboraror ¢ WIocTpauusaMu yueOHUKa.
PaboTaroT ¢ 3JIEKTPOHHBIM MPUIIOKEHHUEM.

14 | Bupycol OnpenenstoT NoHATUA, (HOPMUPYEMBIE B XOJ€ U3YUECHUS TEMBI.

Briensitor cyiecTBeHHbIC TPU3HAKK CTPOCHHUSI M dKU3HEHHBIX ITUKJIOB BUPYCOB.
XapakTepusyroT pojib BUPYCOB KaK BO30yauTeNel 00Ie3HeN U Kak MEPEHOCUUKOB
reHeTudeckoil nHpopmanuu. OG0CHOBBIBAIOT MEPbI NPO(UIAKTUKN BUPYCHBIX
3a00JIeBaHU.

Haxonar nndopmaruio o BUpycax U BUPYCHBIX 3a00JIEBAHHSIX B PA3IMYHBIX UCTOUYHUKAX,
aAHAM3UPYIOT U OIEHUBAIOT €€, UHTEPIPETUPYIOT U MPEACTABIISIOT B pa3HbIX popmax (
TE3HUCHI, COOOIICHUS, peropTax, pedepar, 0630p,)

Paznen 3. Opranusm (18

q),

15 | Opranusm - enunoe | OnpenenstoT NOHATHs, GOPMUPYEMBIEC B X0/1¢ U3yUEHHUs TEMBbI. Beiiensior
nesoe CYIIECTBCHHBIE TIPU3HAKH OJHOKJIETOUYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, CPABHUBAIOT
UX C KOJIOHHAJIBHBIMHU OPTaHU3MaMH U JIETIAI0T BBIBOJBI HA OCHOBE CPABHEHUHI.
PaboTatoT ¢ 371IeKTPOHHBIM NPUIIOKEHUEM.
16 | O6meH BelecTB U XapakTepusyroT (pyHAaMeHTaJIbHbIE IPOLECCH B OMOJIOTMYECKUX CUCTEMax. Briienstor

MIPEBpAILICHHE

CYHMICCTBCHHBIC IMPHU3HAKHN ITPOICCCOB JKNUZHCACATCIbHOCTU KIICTKH.




DHepreTuuecKuit PaboTaroT ¢ mimoctpanusamMu yueOnuka. Haxoasat undopmaiiyio no temMe B pa3inyHbIX
oOMeH MCTOYHHKAX.

17 | Ilnactuyeckuii OnpenenstoT NoHATUA, GOPMUPYEMBIE B XOJI€ U3YUYECHHS TEMbl. XapaKTEPU3YIOT
oOMeH. DoTOCHHTE3. | CBETOBYIO M TEMHOBYIO (pa3bl (hoTocuHTe3a. CpaBHUBAIOT MJIACTHYECKHUM U

IHEepreTHYECKUil OOMEHBI U JeNaloT BBIBOJIBI HA OCHOBE cpaBHEHUS. CpaBHUBAIOT
OpraHu3MbI IO TUTY UTaHus. PackpeiBator 3HaueHne porocunresza. Haxomsat
uHGOPMAITUIO TIO TEME U JIeTaI0T COOOIICHHUS.

18 | JleneHue KIeTKHU. OmnpenenstoT NoHATHs, POpMHUpPYEMBbIE B XOJ€ U3yUEHUS TEMbI. Briaemnstor
Muto3. CYLIECTBEHHbIE TIPU3HAKH MPOIIecca JEIECHUS KIETKU. XapaKTepU3ytoT ONOIOTHYECKOe

3HaYEHUE U OCHOBHBIE (pa3bl MUTO3a, UCIIOJIb3Ysl PUCYHKH YUeOHHUKA.
PemaroT Onosiornyeckue 3afauu, Y4acTBYIOT B IUCKYCCUU IO U3YUYEHHOHN TeMe

19 | Pa3mHOXeHuUeE: Bhiaensitor cyiecTBeHHbIE IPU3HAKHU Ipoliecca pa3MHOKEeHH. ONUCBIBAIOT CIIOCOOBI
Oecrooe  MoJIoBOE. | BETETAaTHBHOTO pa3MHOKeHUs. [[puBOST mpuMepsl OPTaHU3MOB, Pa3MHOKAIOIIIUXCS

MIOJIOBBIM U OECTIONIBIM ITYTEM.
CpaBHHUBAIOT NIOJIOBOE U OECIIOJIOE PA3MHOKEHHE U ICTAIOT BBIBOJIHI .

20 | ObpazoBanme XapakTepusyroT OMOJOTHYECKOE 3HAUCHUE U OCHOBHBIE (ha3bl Meii03a., UCTIOIb3Ys
MOJIOBBIX KJIETOK. PUCYHKH y4eOHUKa, CTaAUX 00pa30BaHMs MOJOBBIX KIETOK, UCIMOJIb3Ys CXeMy y4eOHHKa.
Meiios. CpaBHUBAIOT MUTO3 U MENO3, IULIEKJIETKH U CIEPMATO30M/IbI, CIEPMATOTEHES U OBOTEHES

U JIEJIAI0T BBIBOJIbI HA OCHOBE CPAaBHEHUS

21 | OmogoTBOpEHUE. Boinensitor cyiecTBeHHbIE TPU3HAKH OIT010TBOpEeHHS. OOBACHIIOT OMOIOTUYECKYIO
CYILIHOCTb 3TOT0 IpoIecca.
XapakTepu3yroT OMOJOTHYECKYIO CYIIIHOCTh MPOIiecca JBOMHOTO OMJIOIOTBOPEHUS Y
pacTEHUN.
OmnpenensroT 3HaYeHNUE UCKYCCTBEHHOTO OIJIOIOTBOPEHHSL.
PaboraroT ¢ mwuocTpanusaMu yueOHuKa, paboTaroT C JIEKTPOHHBIM MPUIIOKEHHUEM.

22. | UnguBuayanpHOE OmnpenensroT MoHATH, POpMHUpyEeMbIe B XO€ U3YUCHHS TeMbI. XapaKTepPU3yIOT MEPUOIbI
pa3BHUTHE OpraHn3Ma | oHToreHesa. OMMCHIBAIOT 0COOEHHOCTH MHANBHIYAIBHOTO Pa3BUTHS YEIOBEKA.

CpaBHUBaIOT YMOPHUOHATBHBINA U IOCTAIMOPHOHATIBHBIN MEPUOIBl MHAUBHIYaTEHOTO
Pa3BUTHUA., IPSIMOE U HEMIPSIMOE PA3BUTHUE U JIENAIOT BHIBOJIBI HA OCHOBE CPaBHEHMS.
PaboTaloT ¢ WITIOCTpausIMU yueOHUKA U 3JIEKTPOHHBIM MPUIIOKEHHUEM.

23. | OnToreHes yenoBeka. | XapakTepHU3ylOT Nepuoibl OHTOreHe3a. OnuchIBalOT 0COOEHHOCTH WHAMBHUAYAJIBHOTO




PenponykruBHOE
310POBBE.

Pa3BUTHSI YeIIOBEKa.

OueHnBalOT BIMAHUE (PAKTOPOB BHEIIHEH cpenibl Ha pa3BUTHE 3apobiia. OObICHSIOT
OTPULIATENILHOE BIIMSIHUE AJIKOTOJISL, HUIKOTHHA, HAPKOTHYECKUX BEUIECTB HA PA3BUTHUE
3apojbllia YelloBeKa; MPUUMHBI HApyIICHHU Pa3BUTHI OPTaHU3MOB.

AHaIM3UPYIOT M OIICHUBAIOT IEJIEBbIE U CMBICIIOBBIC YCTAHOBKU B CBOUX JCHCTBUAX U
MOCTYIKaX 10 OTHOIIEHUIO K CBOEMY 3/I0POBBIO, IOCIEACTBUS BIUSHUSA (PaKTOPOB PHUCKA
Ha 3/10pOBBE.

OO60CHOBBIBAIOT MePHI MPO(MUIAKTUKN BPEIHBIX TIPUBBIYEK.

24 | I'eneruka - HayKa O OnpenensroT MoHATHSA, HOPMUPYEMBIE B X0OJI€ N3YICHUS TeMbI .OMpEaeITIOT OCHOBHBIE
3aKOHOMEPHOCTSIX 3a/1auu
HACJIEICTBEHHOCTH CoBpemenHo#t renetuku. OObACHAIOT BKJIa] [.MeHens 1 Ipyrux yY4eHbIX B pa3BUTHE
Y U3MEHYUBOCTH. OMOJIOTUYECKON HAYKH, 3HAUYEHUE YCTAHOBJICHHBIX UMH 3aKOHOMEPHOCTEH B
dbopMHpOBaHUE €CTECTBEHHO- HAYYHOUH KapTUHBI MUpa. [1071b3yIOTCSl TeHETUUECKON
TepmuHosioruen. .Haxonar nadopmaruio no tTeme B pa3IMuHbIX UICTOYHUKAX U TOTOBSIT
COOOIIEHUSI.
25 XapakTepu3yrT COJIEpKAHUE 3aKOHOMEPHOCTEW HACIIEIOBAHUS, YCTAHOBJIECHHBIX
Monorubpuanoe ['"Menpnenem.
CKpEIIMBAHUE. [101B3yIOTCS TEHETUYECKON TEPMUHOJIOTUEN U CHMBOJIMKOM.
Pemaror snemMeHTapHble TEHETUUECKUE 3aJaUH.
CocCTaBIsIOT 3JIEMEHTApHbBIE CXEMbI CKPELIMBAHMUS.
PaboTaroT ¢ wutocTpausaMu yueOHuKa.
26 | IurubpumHoe XapakTepu3yloT COAEpKaHUE 3aKOHOMEPHOCTEN HACJIEAOBAHMS, YCTAHOBICHHBIX
CKpeLLUBaHME. I""MeHnnenem.
[Tonp3yr0TCS TEHETUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM.
PemiaroT 3nemMeHTapHble TEHETUUECKHE 3aJaUH.
CoCTaBISIOT 3JIEMEHTAPHBIE CXEMbI CKPEIIUBAHUS.
PaboraroT ¢ wumocTpauusMu yueOHUKa.
27. | XpoMocomMHas XapakTepu3yroT COAEPHKAHUE 3aKOHOMEPHOCTEN
TEeOpUs XPOMOCOMHOM T€OpUH HacleACTBEHHOCTH. ..Haxonat nundopmaruio no reme B
HACJIEICTBEHHOCTU Pa3IMYHBIX UCTOYHUKAX U TOTOBAT cooO1IeHus1. PaboTatoT ¢ mimocTpauusMy B
y4eOHHUKE.
28 | CoBpemMeHHbBIE OnpenenstoT noHsITHs, GOPMUPYEMBIE B X0J1€ U3YyUCHHS TEMBI . XapaKTepU3yrOT

MNpCaACTAaBJICHUA O

COBPCMCHHBLIC IIPCACTABJICHUA O I'CHC U I'CHOMC .O0BACHAIOT BKJIaJ] YYCHBIX B PA3BHUTHUC




I'€HEC U TCHOMC

OMOJOTMYECKON HAyKH
[TosIb3yrOTCS FEHETUYECKON TEPMUHOJIOTHUEN ...
PaboTatoT ¢ miutocTpanusaMu y4eOHHKa.

29

I'eneTuka nmoma

OnpenenstoT NOHATHSA, HOPMUPYEMBIE B XOJI€ U3YUECHHS TEMbI XapaKTepU3YIOT
COAEpKaHUE 3aKOHOMEPHOCTEN HACIIEOBAHMS, YCTAHOBIECHHBIX [ .MeHaenem.
[101B3yIOTCS TEHETUYECKON TEPMUHOJIOTHEN U CHMBOJIMKOM. .

Pemraror anemMeHTapHbIe TEHETUYECKHE 3a1aUH.

CoCTaBIAIOT 37IEMEHTAPHBIE CXEMbI CKPELIUBAHHUS.

PaboTaroT ¢ winmocTpanusaMu yaeOHnKa

30

N3MeHYnBOCTH
HacleJICTBEHHAs U
HeHacJIeICTBCHHAs

XapakTepu3yroT 3aKOHOMEPHOCTH U3MEHUMBOCTH. OOBSCHSIOT IPUIUHBI
HACJICJICTBEHHBIX U HEHACJICACTBEHHBIX U3MEHEHUM. BBISBIISAIOT ICTOYHUKY MYTAareHOB B
OKpYy>Karoliei cpejie (KocBeHHO). PaboTaroT ¢ miumrocTpausaMu yaeOHuKa 1
AJIEKTPOHHBIM MPUIIOKEHUEM.

31

['enetuka u 310pOBbE
yeJoBeKa

OOBSICHSIOT BIMSHAE MyTareHOB Ha OPTaHN3M YeJIOBEKA., BOSHUKHOBEHHUE
HACJICJICTBEHHBIX 3a00JIeBaHM. Y CTaHABIMBAIOT B3aMMOCBS3b T€HOTHIIA YEJIOBEKA U €TO
310poBbs. OLICHUBAIOT 3HAYEHHUE 3/I0POBOT0 00pasa XKM3HU Kak HanboJsiee 3PheKTUBHOTO
MeTOo/1a MPOPUITAKTUKH TEHETHYEC-

KHX 3a00JIeBaHUH, XapaKTEPU3YIOT POJIb MEIUKO-TCHETHIECKOTO KOHCYJILTHPOBAHUSI.
Haxonar nadopmariio B pa3IMdHbIX HCTOYHHUKAX.

32

OCHOBEI CEJIEKIINU

OnpenenstoT MoHATHA, HOPMUPYEMBIE B X0/ N3YUCHHS TeMbl. ONpeaesitoT TJIaBHbIE
HaIlpaBJICHUS

Y 3a7]a4M COBPEMEHHOMW CENEKIMU. XapaKTepU3yroT BKiIaJ BaBuiioBa B pa3BUTHE HAYKHU.
OuEeHNBAIOT TOCTUKEHHUSI U NIEPCHIEKTUBBI OTEYECTBEHHOW U MUPOBOW CEJIEKIUU.
XapakTepu3yroT METOAbI CEICKITMOHHOM paboThl. CpaBHUBAIOT MAaCCOBBIN U
WHIMBU Ty JIbHBIN 0TOOD

33

bunorexuonorusa

OueHUBAIOT TOCTUKEHUS U TIEPCIIEKTUBbI Pa3BUTHUSI COBPEMEHHON OMOTEXHOJIOTHH.
OueHUBAIOT U aHATM3UPYIOT ITUYECKUE ACIIEKThl HEKOTOPBIX UCCIEOBAaHUMN B 00J1aCTH
onorexHosoruu. Haxonar nndopmanuio B pa3iMyHbIX UCTOYHUKAX.

34

HUTtorosoe
TECTUPOBAHUE




KanenaapHo-remarudeckoe mianuposanue s 11 kiacca.

Ne
n/n

TEMA

XapakTepucTHKA 1eSITEJbHOCTH YYAIIUXCS

aaTa

InJIaH

dakr

Pazpean 1. BUJL (21 gac). .
TEMA Nel UCTOPUS 3BOJIIOIIMOHHBIX UJEMU (4 yaca)

1.

Pa3Butue Owuonoruu
B JIAPBUHOBCKHUU
TIEPHUOIL.

IBOJIIOIIMOHHASA
Teopus
K.b.JIamapka.

[Ipeanoceuiku
pa3BUTHUS  TEOpUU
Y./lapBuHa.

IBOJIIOIIMOHHASA
Teopus
Y./lapBuHa.

OmnpenenstoT NoHATHs, POPMHUPYEMbIE B XOA€E U3YUEHHS TEMBI.

O1eHMBAIOT BKJIaJ Pa3IMUHbIX YUYEHBIX B Pa3BUTHE OMOJIOTHYECKON HAYKH.
OueHuBaKOT NPEAIIOCHIIKA BO3SHUKHOBEHU yueHus Y. JlapBuHa.

XapaKkTepU3yrT COJIEPKaHUE FBOIOIMOHHON Teopuu Y. JlapBuHa.

CpaBHHUBAIOT ONPEJEICHHYIO U HEOIIPEAEIEHHYIO N3MEHYMBOCTD, NUCKYCCTBEHHBIN U
€CTECTBEHHBII 0TOOp, (OpMBbI OOPHOBI 3a CYIIECTBOBAHUE U AEJIAIOT BHIBObI HA OCHOBE
CpaBHEHHUSI.

PaboTaroT ¢ miumocTpanusaMu y4eOHHKa.

PaboTatoT ¢ 351eKTpoHHOI PopMOl yueOHUKA

TEMA Ne2 COBPEMEHHOE 3BOJIIOINMOHHOE YYEHUE (10 4yacoB)

5

Bun. Kpurepun n
CTPYKTypaA.

6-7

[Monmymsanus -
CTPYKTYpHast
eJIMHUIIA BUJIa U
SBOJIIOLAH.

@DakTopbl  3BO-

OnpenensitoT noHsITHs, GOPMUPYEMBIE B X0J1€ U3YUCHUS TEMBI.

OOBSCHSIOT BKJIA BOJIIOIIMOHHON TeopuH B (HOPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUDA.

OmnpenenstoT kputepun Bua. OMuckIBaloT 0co0er BUa o MOP(HOIOTHIECKOMY
KPUTEPHIO.

XapakTepu3yroT MOS0 KaK CTPYKTYPHYIO €JMHHUILY BU1A U €AUHULLY SBOJIFOLINH.
XapakTepusyroT OCHOBHBIE (JaKTOPHI IBOJIIOIUH.

CpaBHUBAIOT IPOCTPAHCTBEHHYIO OMOJIOTUYECKYIO H3O0JIAIHIO, (POPMBI €CTECTBEHHOTO
0TOOpa U JIETAIOT BHIBOJIBI HA OCHOBE CPaBHEHUSI.




JIFOIIUH.

EctecTBenHnbIit 0TOOP
- TJIaBHad
JBHOKYIIAS CUJIA
ABOJIIOLIUH.

10.

Apnanranuu op-
TaHU3MOB K yC-
JIOBUSAM OOWTaHUSL.

11.

Bunoo6pazoBanue
KaK pe3yJbTar
ABOJTIOLUY.

12,

Coxpanenue
MHOT000pa3us
BHUJIOB.

13.

JlokazareabcTBa
SBOJTIOIUU
OpPraHUYEeCKOro MHUpa.

14,

3ayet Nel «OcHOBHBIE
3aKOHOMEPHOCTH
SBOJIFOLIANY

XapakTepu3yroT OCHOBHBIE aJIaliTAIliF OPTaHU3MOB K YCIIOBUSM OOUTAHMSI.

CpaBHUBAIOT OCHOBHBIE CITIOCOOBI U TIYTH BUA000pa30BaHUs, OMOIOTUYECKUH TIPOTpECcC U
perpecc u JeNaroT BEIBOIBI HA OCHOBE CPaBHEHUSI.

OOBSICHSIIOT IPUYUHBI HIBOJIIOIUU, U3MEHSIEMOCTH BHUJIOB.

[TpuBOAT MOKA3aTETBCTBA POICTBA KUBBIX OPTAHU3MOB Ha OCHOBE TIOJIOKEHUH
HBOJIIOIIMOHHOTO YYEHHUS.

JloKa3bIBaIOT, YTO COXpPaHEHHE MHOTOO0PA3Hs BUIOB SBIISIETCS OCHOBOM YCTOHYHBOTO
pa3BuTHs OHOChEpHI.

[TpuBOAAT OCHOBHBIE JOKA3aTEIbCTBA HBOJIIOIIMHA OPTaHHUYECKOTO MUpA.

Pemaror Ouosiornueckue 3agaum.

PaboTaroT ¢ miumrocTpauusaMu y4eOHHKa.

BrinonsstoT 1abopatopHbie, MPaKTUYECKUE U UCCIEA0BATEIbCKUE pa0OTHI MO U3yYaeMOn
TEME.

PaGoTatoT ¢ a5ekTpoHHOM GpopMolt yueOHUKA

TEMA 3. TIPOUCXOXAEHUE )KNU3HU HA 3EMUJIE (3 yaca)

15.

PazButue
MPEACTABIIEHUH O
MPOUCXOKJICHUN
»KA3HH Ha 3eMiie

16.

CoBpeMeHHbIe

OmnpenensroT MOHATH, POpMHUpPyEeMbIe B XOA€ U3YUCHHS TEMBI.
AHaIM3UPYIOT U OLIEHUBAIOT PA3IMYHbIE THUIIOTE3bI MPOUCXOKICHUS KU3HU.
XapakTepu3yroT OCHOBHBIE 3TaIlbl OMOJIOTUYECKOM IBOTIOIMH Ha 3eMJIe.
VY4acTByIOT B JUCKYCCHU MO 0OCYKICHUIO TUIIOTE3 MPOUCXOKACHUS KU3HU U
apryMEHTUPYIOT CBOIO TOUKY 3PEHHUS.

PaboTaroT ¢ WIIoCTpauusaMu yueOHuKa.




MMpEaACTaBJIICHUA O
BO3HHMKHOBCHHH
KHN3HHU.

17,

PasButue >Ku3HU HaA
3emite.

HaxonsaT uadopmanuro mo uzydaeMoil TeMe B pa3InuHbIX UCTOYHUKAX, AaHATU3UPYIOT U
OLICHUBAIOT €€, HHTEPIPETUPYIOT U MPEACTABIAIOT B pa3HbIX (hopMax (TE3HCHI,
cooOlIIeHre, peropTaK, aHAIUTHIECKas cpaBka, pedepat, 0630p, moptdoino).
PaboTaroT ¢ 251eKTpoHHOM popMoit yueOHUKa

TEMA 4 ITPOUCXOXJIEHUE YEJIOBEKA (5 yacoB)

18.

[ 'unore3wl
MIPOUCXOKIICHUS
YeJIoBEKa

19.

IlonmoxxeHue uemoBeka
B CUCTEME KHBOTHOT'O
Mupa.

20.

DBOJIIOLIUS Ye-
JIOBEKA.

21,

Yenoseyeckue pachl.

22.

3ader Ne2DJBoJrronus.
[Tpoucxoxaenue
YEeJIIOBEKAY.

OnpenenstoT NOHATUSA, HOPMUPYEMBIE B XOJI€ U3YUCHUS TEMBI.

AHaNM3UPYIOT U OLICHUBAIOT Pa3IUNYHbIC TUIIOTE3bI MPOUCXOKICHHSI YETIOBEKA.
OnpenemnstoT MoJ0KEHNE YeJIOBEKa B CUCTEME )KMBOTHOTO MUpa. APTyMEHTHPOBAHHO
JTIOKa3bIBAIOT MPUHAIICKHOCTD YEJIOBEKa K OMPEIeIEHHON CUCTEeMaTHIeCKOM TpyTe.
BBISBIAIOT MpU3HAKK CXOJICTBA 3aPO/IbIIIEH YEIOBEKA U IPYTUX MIICKOUTAIONINX KaK
JTIOKa3aTelIbCTBO UX POJCTBA.

XapakTepu3yroT OCHOBHBIC 3TAITBl aHTPOIIOTEHE3a. APTYMEHTHPYIOT CBOIO TOUKY 3PCHUS
B XOJI€ TUCKYCCHH 10 OOCY>KICHHUIO MPOOIEMBI TPOUCXOKICHUS YEIIOBEKA.

3HAKOMSATCS C MEXaHU3MOM pacooOpa3oBaHUs, OTMEYas SAMHCTBO MIPOUCXOKIACHHUS pac.
XapakTepu3yroT OCHOBHBIC ()aKTOPHI aHTPOIIOTeHe3a. [ [pHBOIAT apryMEeHTHPOBAHHYO
KPUTUKY aHTUHAYYHOU CYIITHOCTH Pacu3Ma.

Haxonar nadopmaruio 1mo uzyqaeMoi TeMe B pa3InYHbIX HCTOYHUKAX, aHATU3UPYIOT U
OIICHHBAIOT €€, MHTEPIPETUPYIOT U MPEACTABISAIOT B Pa3HBIX (opMax (TE3HUCHI,
COOOIIICHHE, PENOPTAXK, AHATUTUYECKAsI CTIpaBKa, pedepar, 0030p, mopThomo).
PaGoTaroT ¢ miuttocTpanusaMu yaeOHHKa.

BrimonsstoT 1abopatopHbie, MPaKTUYECKUE U UCCIEA0BATEIbCKUE pa0OTHI MO H3ydYaeMOn
TeMeE.

PaGoTaroT ¢ anmekTpoHHOM GopMolt yueOHMKA

Pa3pen 2. JKOCUCTEMBI. 12 4gacos.

Tema S.9KOJIOI'MYECKHUE ®AKTOPBI. (7 yacos)

23.

Opranusm u cpena.
Okonornyeckue (hak-

OnpenenstoT MOHATHSA, HOPMUPYEMBIE B XOJI€ U3YUCHHS TEMBI.
OnpenensitoT OCHOBHBIE 33J]Ja4l COBPEMEHHOW SKOJIOTHH.




TOPBI.

24,

AbOuoTnueckue
(hakToOpel  CpeIbI

25.

buoTtuueckue
(bakTopbI cpepL.

26.

CrpyKTypa S5KOCHCTEM.

217,

IIuieBrie CBSI3M.
Kpyrosopor
BEIIIESCTB 5
SHEPTUH B IKO-
CHCTEMaXx.

28.

[TpyumHb!
YCTONYHMBOCTH U
CMEHBI DKOCHUCTEM.

29.

BmisHaue uetoBeka Ha
SKOCHUCTEMBI.

Pa3znuualoT OCHOBHBIE TPYIIIBI IKOJIOTMYECKUX (PaKTOPOB (A0OMOTUYECKHUX, OMOTUYECKHUX,
aHTPOMOTEHHBIX ). OOBACHSAIOT 32aKOHOMEPHOCTHU BIUSHUS SKOJIOTUYECKUX (AKTOPOB HA
OpraHu3Mbl. XapakTepU3yIOT OCHOBHbIE aOMOTHYECKHE (PAKTOPHI (TeMIeparypy,
BJIQYKHOCTb,CBET).

[IpuBoAST NMpUMEPHI MPUCITOCOOTECHUN OPTraHU3MOB K JIEUCTBHUIO IKOJIOTHUYECKUX
dakTopoB. OMKUCHIBAIOT OCHOBHBIE OMOTHYECKHE (PAKTOPHI, HA KOHKPETHBIX TPUMEpPax
JEMOHCTPUPYIOT UX 3HAUYCHHE.

O11eHHBAIOT POJTH KOJIOTHUECKUX (PAKTOPOB B KUZHEICATCIHHOCTH OPTaHU3MOB.
[TpuBOAST MOKA3aTEIHCTBA B3AMMOCBSI3E€M OPTAHU3MOB M OKPYKAIOIIEH CPEIbI.
OnpenensroT CTPYKTYPY IKOCUCTEMBI (ITPOCTPAHCTBEHHYIO, BUIOBYIO, IKOJIOTHIECKYTO).
JlaroT XapaKTEePUCTUKY MPOAYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB.

BoIensitoT cyiecTBeHHbIE MTPU3HAKN YKOCUCTEM, MPOIecca KPYroBopoTa BEIIECTB U
IIPEBpALICHUN

DHEPTUU B IKOCHUCTEMAX.

OOBSICHSIIOT TPUYMHBI YCTOWYUBOCTH M CMEHBI SKOCHCTEM. JlOKa3bIBAIOT, YTO
coxpaHeHue OuopazHoo0pa3us SIBISIETCS OCHOBON YCTOMYMBOCTH 9KOCUCTEM.
XapakTepu3yloT BIUSHUE YeJIOBEKa Ha SKOCcUCTeMbl. CpaBHUBAIOT UCKYCCTBEHHBIC U
MPUPOIHBIE SKOCUCTEMBI. J[enatoT BHIBOIBI HA OCHOBE CpaBHEHHUSI.

CoCTaBISAIOT dJIEMEHTAPHBIC CXEMBI TIEPEHOCA BEIICCTB M SHEPTHH B IKOCUCTEMaxX (I1eru
1 CETH).

Pemraror 6uosioruueckue 3aaadu.

Haxonat nadopmariio 1mo uzyqaeMoi TeMe B pa3INuHbIX HCTOYHUKAX, AaHATTU3UPYIOT U
OIICHHUBAIOT €€, MHTEPIPETUPYIOT U MPEJACTABISAIOT B pa3HBIX (GopMax (TE3HUCHI,
cooOllIeHHE, pEeropTax, aHAIUTHYECKasl cipaBka, pedepat, 0630p, moptdosno).
PaGoTaroT ¢ miuttocTpanusaMu y4eOHHKa.

PaboTaroT ¢ a5mekTpoHHOM popMolt yueOHMKA

TEMA Ne6 BUOC®EPA - T'JIOBAJIBHAA SKOCUCTEMA (2 yaca)

30.

buocdepa -
100 TbHAS
HKOCHUCTEMA.

OnpenenstoT MOHATHSA, HOPMUPYEMBIE B XOJI€ U3YUCHHS TEMBI.

XapakTepusyroT U CPaBHUBAIOT OCHOBHBIE THITHI BEIIeCTBa OMOChEpHI.
XapakTepusyroT cojiepxkanue yuenus B. 1. Bepnanckoro o 6uocdepe, ero Bkiaa B
pa3BuTHE OMOJIOTUYECKON HAYKH.

OmnpenensitoT cBoiicTBa Onocdepsl Kak ri100aabHOM SKocucTeMbl. [IpuBoast
JI0Ka3aTeNbCTBA €MHCTBA JKUBOM M HEXKUBOM MTPUPOJIBI, UCIIOJIb3YS 3HAHUS O




31.

Poims  KUBBIX
OpPraHu3MoB B
ouochepe

KpYTroBOpOTE BeIIeCTB B Onocdepe.

XapakTepusyroT pPoJib )KUBBIX OpraHU3MOB B Ouocdepe.

BriiensitoT cymecTBeHHbIC MTPU3HAKK TIPOIEcca KPyroBOPOTa BEIIECTB U TIPEBPAICHUNA
sHEpruu B 6mocdepe.

[TpuHMMArOT ydacTre B AUCKyccuu 1o TeMe «Beuna i 6uochepa?», apryMeHTUPOBAHHO
BBICKA3bIBAIOT COOCTBEHHOE MHEHHUE.

HaxoasaT nHGOpMaIHio 1Mo u3ydaeMoi TeMe B Pa3IMuHbIX UCTOYHUKAX, AaHATH3UPYIOT U
OILICHUBAIOT €€, HHTEPIPETUPYIOT U NPEJICTABIISIIOT B pa3HBIX (popmax (TEe3HCHI,
COOOIICHHE, PENOPTaX, AHATUTUYECKAsI CTIpaBKa, pedepar, 0630p, mopThomo).

Pemiaror 6uosiornueckue 3aaauu.

PaboTaroT ¢ miumrocTpauusaMu y4eOHHKa.

BrImomnHstoT 1abopaTopHbIe, TPAKTHUSCKHUE U UCCIIE0BATEIBLCKIE PA0OTHI 10 N3y94aeMOi
teme. PaboTaroT ¢ anekTponHON hopMoit yueOHUKa

TEMA Ne7 BUOC®EPA N YEJOBEK (3 4)

32. | buocepa wu
YEJIOBEK.

33. | OCHOBHBIE DKO-
JIOTUYECKUE
mpoOJIeMbl  CO-
BPEMEHHOCTH, IIyTH
UX PEIICHUS.

34. |Bauer Ne 3
«IKOCHUCTEMAY).

OmnpenenstoT NoHATHs, POpMHUPYEMbIE B XOA€ U3YUEHHS TEMBI.

AHanM3UpPYyIOT U OLIEHUBAIOT COBPEMEHHBIE INI00AIbHBIE SKOJIOTMUECKHUE TPOOIIEMBI U
MyTH UX PEIICHHUS, TTOCJICICTBUS COOCTBEHHOM IESITEILHOCTH B OKPY KalOIEeH cpefie;
OMOJOrMYECKYI0 MH(POPMALIKIO O TJI00ATBHBIX SKOJOTHYECKUX NpodiieMax, NoJIy4aeMyto
U3 Pa3HBIX UICTOYHHUKOB; II€TIEBbIC U CMBICIIOBBIC YCTAHOBKU B CBOMX JECHCTBUSX U
MIOCTYIKaX 10 OTHOIIEHUIO K OKPYXKAIOIIeH cpejie.

BbIABUTatOT THMOTE3HI O BO3MOKHBIX TIOCTIEACTBHSX JACSITEILHOCTH YETIOBEKA B
IKOCHCTEMAax. APryMEHTHUPYIOT CBOIO TOUKY 3PEHUS B XOJI€ TUCKYCCHI MO 0OCYKACHHIO
HKOJIOTHYECKUX MpodieM. [IpencTaBisioT pe3yabTaThl CBOETO UCCIEI0BaHuUs (IIPOEKTA).
XapakTepu3yroT KOHUENIUIO yCTONUNBOro pa3BuTusi. OOOCHOBBIBAIOT IIPaBHIIa
NOBE/IEHUs B IPUPOIHOM cpese. PackpriBatoT mpoOaemMbl paliioHaIbHOTO
IPUPOIOTIOIB30BAHUS, OXPAaHbI IPUPO/BI: 3AIIUTHI OT 3arPA3HEHUN, COXPAHEHHUS
€CTECTBEHHBIX OMOr€OLIEHO30B U MaMATHUKOB MTPUPO/IBI,

o0ecrnieueHus: IPUPOIHBIMU PECYpCaMH HaCEICHHUS IJIaHEThI.

Haxoasat nuadopmanmro mo uzydaeMoil TeMe B pa3InuHbIX UCTOYHUKAX, aHATH3UPYIOT U
OLIEHUBAIOT €€, HHTEPIPETUPYIOT U MPEACTABIAIOT B pa3HbIX (hopMax (TE3HCHI,
cooOllIIeHHE, PENopTaXK, aHATUTHYECKas cripaBka, pedepat, 0630p, noptdono).
PaboTatoT ¢ miutocTpauusaMu y4eOHHKa.

Pemrarotr OMos1oruuecKkue 3agadn.




BemonHs0T 1abopaTopHbIe, MPAKTHUECKHUE U UCCIIEA0BATEIHCKUE Pa0OTHI 110 N3y4aeMOi
teme. PaboTaroT ¢ anekTpoHHOM hopmoil yueOHrKa




