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IHosicHuTEABLHAA 3AIIMCKA.

Pabouyas nmporpamma no Ouosoruu st cpeaHeit 001eo0pa3oBaTesIbHON MIKOJBI peanu3yeTcs B yueonukax B.M.CuBornasona,
N.b.Aradonosoii, E.T.3axapoBoii «buonorusi. O6mas ouonorus. basossiit ypoBenb» ansa 10 u 11 knaccos.

JlanHas mporpaMMa cocTaBj€Ha B COOTBETCTBHH C
v’ depepanbHblil 3ak0H 0T 29 mexabpst 2012r. Ne273-D3 «O6 obpazoBannu B Poccuiickoit @enepanumny;
v Pabouas nmporpamma no «buosorun» s 10 u 11 kinacca paccuntana Ha 1 4yac B HeIeN0, B COOTBETCTBUU € YUCOHBIM TUIAHOM
MYHHUIIMTIAIBHOTO Ka3€HHOI0 00111€00pa30BaTesIbHOTO yupexaeHus «Boonkas cpeHss mKoiaay YepHbIIIKOBCKOI0 MyHUIIMIIATBLHOTO
paiiona Bonrorpazackoii o61acTu.
v [Iporpammoii cpeanero odiiero oopasosanus. buonorus, O6mas 6uonorus. 10-11 knaccsl. ba3oBbiil ypoBeHb. ABTOPBI
N.b.AradonoBa, B.M.CuBormnazos.

Henau u3yuenus OMOJIOTHH B CpEIHEHN HIKOJIE CIEAYIONINE:

- colMaIM3aIs 00y4JaroIIMXCs KaK BXOKJICHUE B MUP KYJbTYPhI  COIIMAIBHBIX OTHOIICHUH, 00eCIeunBaroIee BKIIOUCHUE YIaluXCs B
Ty WIW UHYIO TPYIITY WK OOLIHOCTh-HOCUTENS €€ HOPM, IIEHHOCTEH, OpUEHTAIMI, OCBAMBAEMBIX B MTPOIIECCE 3HAKOMCTBA C MUPOM
KUBOU MIPUPOJIBL;

- IpUOOIIEHNE K MTO3HABATENbHON KYJIbTYpe KaK CUCTEME MO3HABATEIbHBIX (HAYYHBIX IEHHOCTEH, HAKOTJICHHBIX 001IeCTBOM B cepe
OMOJOTUYECKOI HAYKH), OPUEHTAIIUIO B CHCTEME STUYECKUX HOPM U IIEHHOCTEW OTHOCUTEILHO METOJIOB, PE3YJIbTATOB U JIOCTHXKEHHI
COBPEMEHHON OHMOJIOTHYECKOM HAYKH;

- pa3BUTHE MMO3HABATEIILHBIX KAYECTB JIUYHOCTH, B TOM YHUCIIE MIO3HABATEIBHBIX HHTEPECOB K N3YUCHHUIO OOIINX OMOTOTHYECKUX
3aKOHOMEPHOCTEHN 1 caMOMy MPOIECCY HAYYHOTO TTO3HAHUS OBJaJeHUE YI4eOHO-TT03HABATEIbHBIMU U IIEHHOCTHO- CMBICIIOBBIMU
KOMIIETEHTHOCTSIMU 11 (POPMUPOBAHUS TTO3HABATEILHON U HPABCTBEHHOW KYJIBTYPbI, HAYYHOTO MUPOBO33PEHHUSI, a TAKXKE
METO/I0JIOTUEH OMOIOTUYECKOTO SKCTIEPUMEHTA U SJIEMEHTAPHBIMU METOIaMH OUOJIOTHYECKUX MCCIIETIOBAHUM;

- (hopmMupoBaHHE SKOTOTUYECKOTO CO3HAHMUSI, ICHHOCTHOTO OTHOIICHHS K KUBOM MPUPOJIEC U YETOBEKY.

3agauyu u3ydeHus OUOJIOTHH B CPETHEN IITKOJIE CIEAYIONINE:

- OCBOCHHE 3HAHUI 00 OCHOBHBIX OMOJIOTUYECKUX TEOPUSIX, UJICSIX U MPUHILIUNAX, SIBISIOIINXCS COCTABHOM YacCThIO COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA; O METOJIaX OMOJIOTMYECKUX HAYK (I[UTOJIOTUU, TEHETUKH, CEJIEKIIMU, OMOTEXHOJIOT U, IKOJIOTHH );0
CTPOCHHH, MHOTOOOpAa3uu 1

0COOEHHOCTSX OmocucTeM (KJIeTKa, OPTaHu3M, TOMYJISIHs, BUJ, OMOTeoeHo3, Onocdepa); BELAAIONINXCS OMOJOTHISCKUX OTKPBITUSAX U
COBPEMEHHBIX UCCJIEA0BaHUAX B OMOJIOTUUECKON HAYKE;



- OBJIaJICHIE YMEHUSIMU XapaKTeprU30BaTh COBPEMEHHBIC HAyYHBIE OTKPBITHS B 001aCTH OMOJIOTHH;, yCTaHABIUBATH CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTHH U COIMATBHO-3THUYECKUMH, SKOJIOTHYECKUMU MPOOIeMaMy YeJI0OBEUECTBA; CAMOCTOSTENIEHO MMPOBOIUTH
Ounonornueckre uccieaoBanus (HabmoaeHne, N3MEpEeHUe, IKCIEPUMEHT, MOJICIMPOBAHNE) U TPAMOTHO O(POPMIIATH MOTyUEHHBIC
pe3yabTaThl; aHAIM3UPOBAThH M MCIIOJIH30BATh OMOJIOTHYECKYI0 HH(OPMAIIHIO; TTOIH30BATHCS OMOIOTUYECKON TEPMHUHOIOTHEH U
CHUMBOJIMKOM;

- pa3BUTHUE MIO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX H TBOPUECKUX CIIOCOOHOCTEN B MPOIECCE M3YUCHHUS MTPOOJIEM COBPEMEHHOM
OMOIOrMUECKOM HayKH; TPOBEACHUS IKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUH, PEIIeHNsT OMOIOTHYECKHX 3a1a4, MOICTHPOBAHHS
OMOIOrHUECKUX 0OBEKTOB U MPOIIECCOB;

- BOCIIUTaHNE YOEKIEHHOCTH B BOBMOXHOCTH TIO3HAHUSI 3aKOHOMEPHOCTEH KUBOU MPUPOABI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIICHHUS K
HEl, COOII0IEHNUS ITUYECKUX HOPM TIPH MTPOBEICHUU OMOJIOTHUECKUX MCCIEIOBAHMIA;

- ICTIOJIb30BaHUE MPUOOPETCHHBIX 3HAHUI U YMEHUH B TIOBCETHEBHOM JKU3HU IS OIICHKH MOCIIEACTBHIA CBOCH EATEIHHOCTH 110
OTHOIIIEHUIO K OKPYXAIOIIeH cpesie, COOCTBEHHOMY 37I0POBbBIO; BEIPAOOTKH HABBIKOB AKOJIOTHUECKOM KyIbTYphl; 000CHOBAHUS U
coOtoIeHus: Mep NPOQUITAKTUKU

3aboneBanuii 1 BUY-undexuun.

Ilnanupyemble pe3yJIbTaThl OCBOCHHUSI YUeOHOTO MpeaMeTa
JINYHOCTHBIMH pe3yabTaTaMM O0yYCHHs OMOJIOTHH B CPEIHEH MITKOJIE SIBIISIFOTCS
- peanm3aIs STHICCKUX YCTAHOBOK IO OTHOIIICHHUIO K OMOJIOTHYECKUM OTKPBITHIM, UCCIICIOBAHUSAM U UX PE3YJIbTaTaM,
- IPU3HAHUS BBICOKOM IIEHHOCTH JKU3HHU BO BCEX €€ MPOSBICHHIX, 3JI0POBbSI CBOETO M IPYTUX JIFOJICH,
- peanM3aIuy yCTaHOBOK 3JI0POBOTO 00pa3a KHU3HU;
- ¢(hOpMUPOBAHHOCTH MTO3HABATEIBHBIX MOTHBOB, HAIIPABJIICHHBIX Ha MOJyYEHHUE HOBOTO 3HAHMS B 00J1aCTH OMOJIOTHUU B CBSI3U C
Oyaymen nesTeIbHOCTBIO MM OBITOBBIMU ITPOOJIEMaMu, CBA3aHHBIMH C COXPAaHEHHUEM COOCTBEHHOTO 3JI0POBbS M SKOJOTHYCCKOMN
0€30IMacHOCTHIO.

MeTanpeaMeTHBIMHU pe3yJbTaTaMu 00y4deHUs] OMOJIOTHH B CPEIHEH IIKOJIE SBIISIOTCS:

- OBJIQJICHUE COCTABJISIONIMMHI MCCIICI0BATEIBCKON U MMPOCKTHON JEATeIbHOCTH, BKIIFOYasi YMEHHUS BUIEThH MPOOJIEMY, CTaBUTh BOIIPOCHI,
BBIJIBUTATh TUIIOTE3bI, 1aBaTh ONPESICHUS OHITHAM, KIacCU(PUIMPOBaTh, HAOII0aTh, MPOBOJIUTH DKCIICPUMEHTHI, JICJIaTh BHIBOJIBI U
3aKJIIOUEHHS], CTPYKTYpHUPOBATh MaTepHall, O0ObICHHUTb, JIOKA3bIBATh, 3aIUIIATh CBOU HUJICH,

- yMEHHE paboTaTh C pa3HBIMH HCTOYHUKAMH OHOJIOTHYSCKOW HHPOPMAITUH: HAXOIUTh OMOJIOTHYSCKYI0 HH(POPMAITUIO B PA3TUIHBIX
HMCTOYHUKAX, aHAJIM3UPOBATh U OIICHUBATh MH(POpMAIIHIO, MPEe0OPa30BHIBATh HHGOPMAIIUIO U3 OAHON (hOPMBI B IPYTYIO

- CIIOCOOHOCTH BEIOMPATH IEJIEBBIEC U CMBICIIOBBIC YCTAHOBKH B CBOMX JACHCTBHUSIX M IMOCTYIIKAX IO OTHOIICHHUIO K KHUBOW MPUPOJIC,
3JIOPOBBIO CBOEMY M OKPY KAFOIITUX



IIpeaMeTHBIMHU pe3yJabTaTaMu 00yUCHUS OUOJIOTHH B IIIKOJIE SBIISFOTCS:

1.B no3nasamenvHoul (UHMeNNeKmMYaibHol) cghepe:

- XapaKTepUCTHUKA COACPKAHUSI OMOJIOTHYECKUX Teopul (KJieTouHas, 3BoJtoiinoHHa s reopus Y. [lapBuna),; yuenus B.. Bepuaackoro o
ouocdepe; 3akoHoB I'. MeHens, 3aKOHOMEPHOCTEN U3MEHYUBOCTH;

- BKJIaJIa BBIJAIONTUXCS] YUYCHBIX B PA3BUTHE OMOJOTHICCKON HAYKH

- BBIJICJICHHE CYIICCTBEHHBIX TPU3HAKOB OMOJIOTMYECKUX 0OBEKTOB (KJIETOK: PACTHTEIBHON U )KMBOTHOM, MTOJIOBBIX U COMAaTHYECKHUX,
JOSIIEPHBIX U SJEPHBIX; OPrAHU3MOB: OJTHOKJIETOUHBIX U MHOTOKJIETOYHBIX; BUJIOB, SKOCUCTEM, OHOc(epbl)u mpoiieccoB (0OMEH BEIIECTB
Y DHEPTHH, pa3MHOXKEHHE, IETICHNE KIETKH, OTUIO0TBOPEHHUE, IEHCTBUE €CTECTBEHHOTO 0TOOpa, 00pa3oBaHUe BUOB, KPYTOBOPOT
BEIIICCTB)

- 00BSICHEHHUE POJTH OMOJIOTHH B (POPMHUPOBAHUN HAYYHOTO MUPOBO33PEHUS, BKIIaJa OMOJOTHYCCKUX TEOPH B OPMUPOBAHUE
COBPEMEHHOMW €CTECTBEHHO-HAYYHON KapTUHBI MUPA; OTPUIIATESILHOTO BIUSHUS aJIKOT'0JIsI, HUKOTHHA, HAPKOTHYECKUX BEIIECTB Ha
Pa3BHUTHE 3apOIbIIIA YSIIOBEKA; BIMSHUE MyTarcHOB Ha OPraHU3M YEJIOBEKa; IKOJIOTHYCCKUX (PaKTOPOB Ha OPTraHU3MbI; IPUIHH
HBOJTIOIUH, U3MEHSIEMOCTH BUJI0B, HAPYIICHUI pa3BUTHS OPTraHU3MOB, HACCACTBCHHBIX 3a00JICBaHUM, MyTaIlni;

- IPUBEJICHUE JT0KA3aTEILCTB (ApryMEHTAIIUS ) SAMHCTBA )KMBOW M HE)KUBOW ITPUPOJIBI, POJICTBA KUBBIX OPTaHU3MOB U OKPYIKaIOIIeH
Cpelibl; HEOOXOIUMOCTH COXPAHCHHS BUIOB

- YMEHHE TI0JIb30BaThCS OMOJOTHYCCKON TEPMHHOJIOTHEH U CUMBOJIMKOM;

- pEelIeHHE dJIEMEHTAPHBIX OMOJIOTHYECKUX 3a/1a4; COCTABICHUE DJIEMEHTAPHBIX CXEM CKPEIIMBaHUS U CXEM MIEPEHOCA BEIECTB U
AHEPTUU B FIKOCUCTEMAX (LIETIH MUTAHUSA);

- onMcaHue ocoOeil BUAO0B 10 MOP(OIOTHIECKOMY KPUTEPUIO;

- BBISIBJIEHUE U3MEHYMBOCTHU, IPUCTIOCOOJICHUI OPTaHU3MOB K Cpejie OOUTaHUS;

- CpaBHEHHE OMOJIOTUYECKUX 0OBEKTOB (XUMUYECKUN COCTAB TEJl )KUBOU U HEKUBOUM MPUPOJIBI, 3aPOIBIIIN YEJTOBEKa U APYTUX
MJICKOTTUTAIONIUX, IPUPOHBIE SKOCUCTEMBI U arPOIKOCUCTEMBI) 1 (HOPMYTUPOBKA BHIBOJIOB HA OCHOBE CPABHEHHS.

2.B yennocmuo-opuenmayuonnotui cgepe:

- aHaJU3 U OIICHKA PAa3JIMYHbBIX TUIIOTE3 CYIIHOCTH KU3HU, TIPOUCXOKICHUS KU3HU U YETIOBEKA, TJI00AIBHBIX 9KOJIOTUYECKUX TPoOIeM 1
MyTeH UX PEIICHHS, TIOCIICICTBUI COOCTBEHHOM JIEITEIIBHOCTH B OKPYIKAIOIIEH Cpejie;

- OIICHKA ATUYECKUX aCTIEKTOB HEKOTOPBIX MCCIEOBaHUI B 00JaCTH OMOTEXHOJIOTUH (KJIIOHHPOBAHKE, HCKYCCTBEHHOE OIIOIOTBOPEHHUE)
3.B cgpepe mpyoosoii desmenvrhocmu:

- OBJIQJICHHE YMEHUSIMH W HaBBIKAMH TIOCTAHOBKH OMOJOTHYECKUX IKCIIEPUMEHTOB M OOBSICHEHUE UX

PE3yIIBTaTOB

4. B cghepe puzuueckoti desmenvHocmit:

- 000cHOBaHME U cOOM0IeHNEe Mep MPOGUITAKTUKYI BUPYCHBIX 3a001€BaHNN, BPEIHBIX IPUBBIUEK (KypEHHE, aJTKOTOJIN3M, HAPKOMAHUS )
MIPaBWII TIOBEJICHUS B IPUPOJTHOM Cpeie.



OCHOBY CTPYKTYypUPOBaHUS COAEPKAHUSA Kypca OMOJIOTMH B CPEIHEN IIKOJIE COCTABIISIOT BEAYIINE CUCTEMOOOPA3YIOLIUE UACH —
OTJIMYUTEIbHbIE 0COOCHHOCTH JKMBOUM IPUPO/IbI, €€ YPOBHEBAsI OPraHU3aLUsI U ABOJIIONMS, B COOTBETCTBUU C KOTOPHIMU BBIJICJICHBI
coJep:KaTesibHbIe JIMHUU Kypca:

buosorus xak Hayka;

MeTo1bl HAyYHOT'O TTO3HAHUS,

KneTtka;

Opranusm;

Bun;

DKOCHUCTEMBI.

B pezynemame usyuenun ouonocuu na 6a3zoeom yposne 6 10-11 knacce yuenuk 00axcen 3Hams /NOHUMAMY

v\ 0CHOHble NoN0dCeHUss OMOTOTHIECKUX TeOPHH (KIETOYHAs, XPOMOCOMHA ); CYIIHOCTH 3aKOHOB I'.MeH1els1, 3aKOHOMEPHOCTEH
U3MEHYUBOCTH;

v’ cmpoenue 6uonocuueckux 00beknos. KIETKH; TEHOB U XPOMOCOM;

v cywrocms 6UOI02UYECKUX NPOYeCccos: Pa3MHOKEHHUE, OILUIOJOTBOPEHHE,

v\ 6K1a0 6b10a0WUXCS Y4HeHbIX B PA3BUTHE OMOJOIHIECKON HAYKH; OHOJOTHYECKYIO TEPMUHOIOTHIO ¥ CHMBOJIHMKY;

v ymemb

00bACHAMb: POTTH OMOJIOTHU B (POPMUPOBAHMH HAYYHOT'O MUPOBO33PEHHS; BKJIa/ I OMOJIOTUUECKUX TEOPHM B (HOPMUPOBAHUE
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI MUPA; €AUHCTBO KUBOWU U HEKUBOW MPUPOABI, POJACTBO KUBBIX OPraHU3MOB;
OTPHULIATENIBHOE BIMSHUE aJIKOT0JIs, HIKOTUHA, HAPKOTHYECKUX BEIIECTB HA PA3BUTHUE 3apO/Iblllla Y€JIOBEKA; BIUIHUE MYTareHOB Ha
OpraHu3M YeJIOBeKa, SKOJOTUYECKUX (DAKTOPOB HA OpraHU3MBbI; B3AMMOCBSI3M OPTaHU3MOB M OKPYKAIOUIEH CpeJbl; MPUUUHBI HAPYIICHUH
Pa3BUTHsI OPTAaHU3MOB, HACJIEICTBEHHBIX 3a00JIEBaHMIA, MyTaIlUH,

peuwiamsp dIeMEHTapHbIe OMOJOTHUECKUE 3a/1a4H; COCTABIISITh AJIEMEHTAPHBIE CXEMbI CKPEUTUBAHMS;

6b1A614Mb UCTOYHUKHA MYTAareHOB B OKpYKatolen cpeie (KOCBEHHO), aHTPOTIOT€HHbIE U3MEHEHUS B IKOCUCTEMAX CBOEM MECTHOCTH;
cpaenugams: ONOJIOTHUECKHIE 00BEKTHI (XUMUYECKUN COCTAB TeJl )KUBOW M HEXKMBOU MPUPOIBI, TPOLIECCHI (TTOJI0BOE U OECTIONoe
Pa3MHOXKEHHE) U JIeJIaTh BHIBOJIBI HA OCHOBE CPABHEHUS;

AHATU3UPOBAMb U OYEHUBAM b TIO0ATHHBIC YKOJIOTHIECKUE TIPOOIEMBI U TyTH UX PEIICHUS, TIOCIEACTBUS COOCTBEHHOM JESTEIHHOCTH B
OKPY KAIOIIEH CPEaE;

Haxo0ums THHOPMAIINIO O OMOJIOTHYECKUX 00BEKTaX B PA3IMUHBIX UCTOYHHUKAX (YI€OHBIX TEKCTaX, CIIPABOYHUKAX, HAYUHO-
MONYJISIPHBIX U3/IAHUSIX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX, pecypcax MHTEpHET) U KPUTUYECKU €€ OLICHUBATD;



UCNOb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUSA 8 NPAKMUYECKOI 0eAmeTbHOCIMU U NOBCEOHEGHOU HCUIHU OTA:

cobiroieHus1 Mep MPOGUIAKTUKN OTPABICHUN, BUPYCHBIX U IPYTUX 3a00JIeBaHUM, CTPECCOB, BPEHBIX MPUBBIYEK (KYPEHHE, AIKOTOIU3M,
HapKOMaHMs); TPaBUJI TTOBEJICHUS B IPUPOJTHON CPEJIC; OLICHKU STUYECKUX aCTIEKTOB HEKOTOPBIX UCCIEAOBaHUMN B 001aCTH
OMOTEXHOJOTUH (KIIOHUPOBAHHUE, UCKYCCTBEHHOE OTUIOJJOTBOPEHUE).

OcHoOBHOE coaep:KaHHe Kypca
Beepnenue (1 1)
OOBeKT U3ydeHus: OMOJIOTUH — JKUBas npupoaa. OTINYUTENIbHbIC MPU3HAKH )KUBOW MIPUPOJIBbI: YPOBHEBAS OpTraHU3aIUs U SBOJIOIHSI.
OcCHOBHBIEC YPOBHU OpraHU3alUU KUBOU Mpupo ibl. COBpEMEHHAs €CTECTBEHHOHAYYHAsl KapThUHA Mupa. Posib OMOIOTUUECKUX TEOPHA,
uJen, TuIoTe3 B (pOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MUpa. MeTO1bl MO3HAHUS KUBOW IPUPOBI.
Kuerka (14 4)
Paszsurtue 3nanmii o kierke (P. I'yk, P. Bupxos, K. bap, M. IlIneitnen u T. lIsann). Knetounas teopusi. Ponb K1eTo4HOM TEOpUU B
CTAHOBJICHUU COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpPA. XUMUUYECKUN COCTAB KJIETKU. POIb HEOPraHMYECKUX U OPTaHUYECKUX
BEILECTB B KJIETKE U OPraHU3ME YEJIOBEKA.
Crpoenue kieTkd. OCHOBHBIC YACTU U OPTAaHOMIBI KJICTKH, UX (PYHKIIUH; JOSIICPHBIC U sIepHbIe KIeTKkU. Bupycel. Mepsl npoduiaktuku
pacrpocTpaHeHus: BUpYCHbIX 3a0oneBanuii. [Ipodunaktuka CITNa. Ctpoenue u ¢pynkuun xpomocom. JJHK — HocuTenn
HacyencTBeHHOM uHpopmaruu. Y noenue moiekynbl JJTHK B kietke. 3HaueHne mOCTOSHCTBA YKCa U (DOPMBI XpOMOCOM B KJIETKAX.
I'en. ['enetnueckuii kox. Posib reHoB B OMocuHTE3€e OEKa.
Jlemoncmpayuu
CtpoeHne MOJIeKyJIbl Oelka
Crpoenue monekynsl JJTHK
Crpoenue monekynsl PHK
CrpoeHue KIeTKu
CrtpoeHue KIETOK IPOKapuoT U 3YKapHOT
Crpoenue Bupyca
JlabopamopHulie u npakmuueckue pabomul
HaGmronenne KIeToK pacTeHUH U KUBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax u ux
ONMCaHUE
Karanutuyeckas akTHBHOCTH (hepPMEHTOB
Opranusm (6 4)
Oprannsm — eauHoe 1einoe. MHorooopasue opraHu3MoB.
OOMeH BelIeCTB U MPEBPALIECHUS SHEPTUU — CBOMCTBO XKUBBIX OpraHu3MoB. OCOOEHHOCTH 0OMEHA BEIIECTB y PACTEHU, )KUBOTHBIX,



OaxkTepuil.

Pa3MHOXkeHre — CBOMCTBO OpraHU3MOB. JlelieHne KJIETKU — OCHOBA POCTa, Pa3BUTHS U pa3MHOXKEHUs opraHu3mMoB. [lonoBoe u 6ecrnonioe
Pa3MHOXKEHHUE.

OrmnonoTBopeHue, ero 3HaueHue. ICKyCCTBEHHOE ONBbUICHUE Y PACTEHUIN U OTUIOIOTBOPEHUE Y )KUBOTHBIX.

NunuBuayanbHOe pa3BuTHE Opranu3mMa (oHToreHes). [IpuumHbl HapylIeHU pa3BUTHSI OPTaHU3MOB.

NunuBuayanbHOE pa3BUTHE YelIOBEKA. PenpoaykTuBHOE 310poBbe. [lociiencTBrs BIUSIHUS alKOroJisl, HHIKOTUHA, HAPKOTHYECKUX
BEIIIECTB HA Pa3BUTHUE 3apOJbIIIa YEITOBEKA.

Jlemoncmpayuu

MHuorooOpa3ue opranu3mMoB

OOMeH BelIeCTB U MPEBpaIeHUs SHEPTUHU B KIIETKE

DOTOCUHTE3

Jlenenue KieTku (MUTO3, MEH03)

CrniocoObI 6ecrosoro pa3sMHOKEHUS

[TosoBeie KNETKH

NunuBuyanbHOE pa3BUTHE OpraHU3Ma

HacsencrBeHHOCTh U U3MEeHYUBOCTD (10 1)

HacnencTtBeHHOCTh M1 MNBMEHYMBOCTD — CBOMCTBA OpraHn3MoB. ['eHeTHKa — HayKa 0 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTHU U
U3MEeHYMBOCTU. [ .MeHenp — OCHOBOIIOJIOKHUK F€HETUKU. [ eHeTHUecKasi TEPMUHOJIOTUSA U CUMBOJIMKA. 3aKOHOMEPHOCTHU
HacJeoBaHus, ycTaHOBIEHHbIE [ .MeHnaenem.

XpomocoMHasi TeOpHs HacaeACTBEHHOCTH. COBpEMEHHbIE MPECTABICHHS O TeHe U reHoMe. HacieqcTBeHHas: U HeHAcIeICTBEHHAs
M3MEHYUBOCTh. BiMsiHue MyTareHOB Ha OPraHU3M 4YeJIOBEKa. 3HAUEHUE T€HETUKH I MEAUIMHBI U cesnekuun. HacienoBanre npu3HakoB
y yenoBeka. [lomoBsie

xpomocoMbl. ClieTsIeHHOE ¢ MO0JIOM HacieaoBanue. HaciueactBeHHbIe 00JI€3HN YeTOBEKA, UX MPUYNHBI U TPODUIAKTHKA.

OcHoBblI cesieknuu (3 1)

['enetnka — TeopeTuueckas ocHoBa cenekiuu. Cenekius. Yaenne H.M.BaBuiosa o rieHTpax MHOr000Opas3usi ¥ MPOUCXOKICHUS
KyJIbTYpHBIX pacTeHuil. OCHOBHBIC METO/IbI CEICKIIMU: THOPUIN3AIINSI, UCKYCCTBEHHBIN OTOOP.

buoTtexHonorus, ee JOCTHKEHUs, TEPCIIEKTUBBI Pa3BUTHSA. DTHUECKUE aCMIEKTHI Pa3BUTHS HEKOTOPBIXUCCIIEIOBAHNN B OMOTEXHOJIOTHU
(KJIOHMPOBaHUE YEIOBEKA).

IBosonua (22 4)

HcTopus sBomtoninoHHbIX uaei. 3nauenue padot K.JIuanes, yaenus X.b.Jlamapka, sBomtonmonnoit reopun Y./ [apuna. Ponb
ABOJIIOLIMOHHOW T€OpUHU B POPMHUPOBAHUHU COBPEMEHHOM €CTECTBEHHOHAYYHOUN KapTUHBI MUpa. Bup, ero kpurepuu. [lonymnsuus -
CTPYKTYpHasi €qMHHIIA BU/IA, €AUHULIA SBOJIOLUU.

JIBHOKYIIIME CUIIBI SBOJIOIMH, UX BIUSIHUE HA TeHO(OH T nmonyisiiiui. CUHTETUYECKAs! TEOPUSI IBOJIIOIUU. Pe3ynbTaThl SBOTIOLNH.



CoxpaHeHre MHOroo0pasusi BUOB KaK OCHOBA yCTOMYMBOTO pa3zBuThs Ouocepsl. [Ipuunnbl BeiMupanust BUI0B. buonoruueckuit
nporpecc U OMOJIOrMYECKH perpecc.

['unoTe3sl TPOUCX0KAeHUS KU3HU. OTINYUTENbHbIE TPU3HAKH KUBOTO. Y CJIOKHEHHE JKUBBIX OPraHU3MOB Ha 3eMJle B IIPOLEcce
ABOJIIOLMH. | UIIOTE3bI MPOUCXOXKACHUS YelloBeKa. Jloka3aTenbcTBa poACTBA YETOBEKA C MIIEKONUTAIOIIMMHU KUBOTHBIMH. DBOIIOLUS
yenoBeka. [Ipoucxoxnenne

YeJIOBEYECKHX pac.

JlemoHcTpanuun

BozHukHOBeHHE 1 MHOT00Opa3ue NpucnocoOJeHUN y OpraHu3MOB

DBOMIOLHUS PACTUTEIIBHOIO MHUpa

DBOIOLUS KUBOTHOTO MUPA

Penkue u ncuesaromiyie BUIbl

dopMbl COXPAaHHOCTH UCKOIIAEMbIX PACTEHUN U )KUBOTHBIX

IIpoucxoxaeHue yenoBeka

[IpoucxoxieHre YeI0BEUECKUX pac

JlaGopaTopHblie U NPaAaKTHYECKHE PA0OTHI

Onucanue oco6eit Buja mo MophoIoruueckoMy KpUTEpHUIO

BrisiBrieHrne M3MEHYUBOCTH Y 0C00€i 0JJHOTO BUIa

OcHoBbl 3k010TUH (12 9)

Dkojoruyeckue (pakTophl, UX 3HAYEHUE B KU3HU OPraHu3MOB. bruonornueckue putMbl. MeXBUIOBbIE OTHOILICHUS : TAPA3UTH3M,
XUITHUYECTBO, KOHKYPEHIIHsI, ciMOM03. BumoBas u nmpocTpaHCTBEHHAs CTPYKTYpa 3KocucTeM. [IuieBbie CBsA3H, KPYTOBOPOT BEIIECTB U
MIPEBPAILICHUS SHEPTHH B dKocucTeMaXx. [I[puYrHbl yCTOWYUBOCTH M CMEHBI SKOcUCTeM. VICKyCcCTBEHHbBIE COOOIIECTBA — arPOIKOCUCTEMBI.
buocdepa — rmobanbras sxocucrema. Yuenue B. U. Bepnanckoro o 6uocdepe. Posb xxuBbIX oprann3mMoB B 6uochepe. buomacca.
buonornueckuii KpyroBopot (Ha MpuMepe KpyroBopoTa yrieposa).

OBomtonus 6uocdepsl. ['odanbHbIe S5KOIOTHYECKHE MPOOJIeMbl U YyTH WX pemieHust. [locnencTBus AesTeNbHOCTH YelloBeKa B
okpyxaromien cpee. [IpaBuiia moBeaeHUsI B IPUPOHOMN CpeIE.

JlemoHcTpanuun

MexBu0BbIC OTHOIIICHUS : TAPA3UTH3M, XUIITHUYECTBO, KOHKYPEHIIHS, CAMOMO3

SIpyCHOCTB paCTUTEIBLHOTO COOOIIECTBA

[InmeBkle nenu u cetu

Dxoyiorudeckas mupamuaa

KpyroBopot BemecTB U NpeBpALLIEHNs SHEPTHUHU B 3KOCUCTEME

Okocucrema

Arposkocucrema



buocdepa
Kpyrosopot yraepoaa B 6uocdepe
3aroBeTHUKHU

B pesyabTarte nzydenus yueOHoro npeamera «buosorus» Ha ypoBHe cpeHero oomero oopa3oBaHus:

BoinyckHMK Ha 6230BOM YPOBHE HAYYHTCSI:

- pacKphIBaTh Ha TIPUMEPax poJib OMOJIOTHU B (DOPMUPOBAHUH COBPEMEHHON HAyYHOH KapTHHBI MUPa U B IPAKTUICCKOH JCSITCIBHOCTH
JIIOACH;

- IOHUMATh U ONKMCHIBATh B3aUMOCBSI3b MEX/y €CTECTBCHHBIMU HayKaMH: OUOJIOTHEH, (U3UKOM, XUMHUEH; YCTaHABIMBATH B3aUMOCBSI3b
MPUPOIHBIX SBJICHU;

MOHUMATh CMBICII, Pa3IMYaTh U OMMCHIBATH CUCTEMHYIO CBSI3b MEXK/TY OCHOBOITOJIATAIOIIIMME OMOJIOTUYECKUMU TTOHATUSIMU: KJIETKa,
OpraHu3M, BUJI, SKOCHCTeMa, Ouocdepa;

- ACIIOJIb30BaTh OCHOBHBIC METO/Ibl HAYYHOT'O ITO3HAHUS B YUYCOHBIX OMOJOTHYCCKUX MCCIICIOBAHUSX, IPOBOAUTH IKCIIEPUMEHTBI 110
U3YYCHHIO OMOJIOTHYECKUX O0BEKTOB M SIBIICHHH, OOBSICHATH PE3YJIbTAThl SKCIIEPUMEHTOB, aHAJIM3UPOBATh UX, (POPMYITHPOBATH BHIBOIBL;
- (hopmynMpoBaTh THIIOTE3bl HA OCHOBAHHMH TPE/IJIOKEHHON OMOI0rHYecKoil HHGOPMAITUH U TIpe/jIaraTh BApUAHThI IIPOBEPKU THUIIOTE3;
- CpaBHUBATh OUOJIOTUUECKUE 0OBEKTHI MEXKTy COOOM IO 3aIaHHBIM KPUTEPHSIM, JIeJIaTh BHIBOJIBI M YMO3AKITIOUEHUS Ha OCHOBE
CpaBHCHHS;

- 000CHOBBIBATh €IMHCTBO JKMBOUM U HEKUBOU MPUPOIBI, POJACTBO KHUBBIX OPTraHU3MOB, B3aUMOCBS31 OPTaHU3MOB M OKPYIKAIOIIEH CpeIbl
Ha OCHOBE OMOJIOTHYECKHUX TEOPHH;

- PUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYIII OPraHUYECKUX COCTMHEHUN KIETKU (OCIKOB, )KUPOB, YIIEBOI0B, HYKIEHHOBBIX
KHCJIOT);

- pacro3HaBaTh KJICTKH (MPOKAPUOT U FYKAPHUOT, PACTCHUH U KUBOTHBIX) 110 OMMCAHHIO, HA CXEMATHUYECKUX N300PaKEHHUAX;
YCTaHaBIIUBATh CBSA3b CTPOCHUS U (PYHKIIMH KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATHh MHOTOOOPA31e KIETOK;

- pacIio3HaBaTh MOIYJISIIHIO U OMOJIOTHICCKHII BU] 10 OCHOBHBIM IIPU3HAKAM;

- OIUCHIBATh ()EHOTHUIT MHOTOKJIETOYHBIX PACTEHUH M )KHBOTHBIX ITO MOP(OIOTHIECCKOMY KPHTEPHIO;

- 00BSICHATH MHOTOOOpa31e OPraHNU3MOB, IIPUMEHSS SBOJIIOIMOHHYIO TCOPHIO;

- KIMacCu(UIMPOBATh OMOJIOTHYCCKHE OOBEKTHI HA OCHOBAHWUHN OJHOTO MJIM HECKOJBKUX CYIIECTBEHHBIX IMPU3HAKOB (TUIIBI TUTAHMUSI,
CIIOCOOBI JBIXaHMS U PA3MHOKECHHSI, OCOOCHHOCTH Pa3BUTHA ),

- 00BSICHATH IPUYMHBI HACJICICTBEHHBIX 3a00JICBaHHUIA;

- BBISIBJISITh MN3MEHYHMBOCTh Y OPTaHU3MOB; OOBSICHSTH MPOSBICHUE BUI0B U3MEHUYNBOCTH, UCIIOIB3Yys 3aKOHOMEPHOCTH H3MCHUYHBOCTH;
CpaBHHBATh HACJICJACTBCHHYIO U HCHACIICICTBEHHYIO H3MCHUNBOCTH;



- BBISIBJIATh MOP(OJIOTHYECKHE, (PU3HOIOTHYECKUE, TOBEACHUECKUE aAanTallii OPraHUu3MOB K cpezie OOUTaHus U JEHCTBUIO
HKOJIOTHYECKUX (PAaKTOPOB;

COCTaBJIATh CXEMBbI IIEPEHOCA BEUIECTB U PHEPIUU B IKOCUCTEME (LIENU MTUTAHUS);

- IPUBOJIMTH JI0KA3aTeNIbCTBA HEOOXOIUMOCTH COXpAaHEHUs1 OMOPa3HOOOpa3us Al YCTOMUMBOIO Pa3BUTHS U OXPaHbl OKPYKAIOIIEH
Cpensl;

- OLIEHUBATh JOCTOBEPHOCTH OMOJIOTrHYecKOM MH(OPMAIH, MOTYYEHHON U3 pa3HbIX HCTOYHUKOB, BBIIETSATH HEOOXOAUMYIO
UH(OPMAIHUIO ISl UCTIOJIB30BAHUS €€ B YUEOHOM 1eITeTbHOCTH U pEeIIEHUH PAKTUYECKUX 3a/1aY;

- IPEACTABIATH OMOJIOTHYECKYI0 MH(OPMALMIO B BUJI€ TEKCTA, TAOIUIbL, FpauKa, JuarpaMMBbl U J1€J1aTh BBIBOJIBI HA OCHOBAaHUU
MIPE/ICTaBICHHBIX JJAHHBIX;

- OLICHUBATD POJIb JOCTHKEHUI T€HETUKHU, CENEKIINU, OMOTEXHOJIOTHH B IPAKTUYECKOH JAESTEILHOCTH YeJIOBEKa U B COOCTBEHHOM XKU3HU;
- 0OBSICHATh HETAaTUBHOE BIIMSHHE BEIIECTB (AJIKOr0Jsi, HUKOTUHA, HAPKOTUYECKHUX BEILIECTB) HA 3apOJIbIIIEBOE PA3BUTUE YEIIOBEKA;
- 00BSICHATH OCIEACTBUS BIUSHUS MyTareHOB;

- 0OBSICHATH BO3MOKHbBIEC MPUUMHBI HACTIEACTBEHHBIX 3a00JI€BaHUM.

BrinyckHMK HA 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUTHCSH:

- 1aBaTh Hay4YHOE 00BICHEHHE OMOIOrHYeCKUM (haKTam, MpoIeccaM, SIBICHUSIM, 3aKOHOMEPHOCTSIM, UCTIOJNIb3Ysl OMOJIOTMYECKUE TEOPUHU
(KJIeTOYHY10, BOJIIOIIMOHHYIO), yueHue 0 Ouocdepe, 3aKOHbI HACJIEeICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYMBOCTH;

- XapaKTepu30BaTh COBPEMEHHbBIC HANPABIEHUS B PA3BUTHHN OMOJIOTUH; OMUCHIBATH KX BO3MOYKHOE HCIOJIb30BAHHUE B MPAKTUUECKOM
NEeATEIbHOCTH;

- CpaBHHUBAThH CIIOCOOBI JCICHUS KIETKH (MUTO3 U MEi03);

- pemaTh 3aa4M Ha octpoenue gpparmenta Bropoit nenu JIHK no npennoxxernomy ¢parmenty nepsoii, 1 PHK (m PHK) no ygactky
JHK;

- pemaTh 3a/1a4M Ha ONPEJIEICHUE KOJIMYECTBA XPOMOCOM B COMAaTHYECKUX U MOJIOBBIX KJIETKAX, a TAK)KE B KJIETKAX Mepe]] HauyajaoM
neneHus (Meio3a Wi MUT03a) U M0 €ro OKOHYaHUHU (711 MHOTOKJIETOYHBIX OPTaHU3MOB);

- penaTh reHeTUYECKUE 3a/1a4i Ha MOHOTHOPHUIHOE CKPEIIMBAHUE, COCTABIIATH CXEMbl MOHOTHOPUTHOTO CKPEIIMBAHUS, TPUMEHSIS
3aKOHBI HACJIEJICTBEHHOCTH U UCIIONIB3Ysl OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHMKY;

- YCTaHABJIMBATh TUIl HACJIEIOBAHUS U XapaKTep MPOSBICHHS IPU3HAKA I10 33JIaHHOW CXE€ME pPOAOCIOBHOM, MPUMEHSSI 3aKOHbI
HACJIEJICTBEHHOCTH;

- OLICHUBATh PE3YJIbTAThl B3aUMOJEHCTBUS YEIOBEKA U OKPYKAIOIIEH Cpeibl, IPOTHO3UPOBATh BO3MOXKHBIE MOCIECTBUS AEATEIbHOCTU
YeJIoBeKa JJIsl CYIIECTBOBAHMSI OTJEIBHBIX OMOIOTUYECKUX OOBEKTOB U LEBIX TPUPOIBI



TemaTnuecknii miian 10-11 kiaacc (68 yacos)

Ne HaumeHoBaHue pa3esoB U TeM Kon-Bo | KonTposbHbIe IIpakTHyeckue u
paszaena 4acoB padoThI JlabopaTopHbie PadOThI
U TeM
1 buoJiorus kak Hayka. MeToabl HAYYHOI'0 IO3HAHUSA 3
1.1 Kpatkas uctopus pazsutus ouonoruu. Cuctema OMOJIOrHYECKUX 1
HayK
1.2 CyIIHOCTb U CBOMCTBA UBOTO. Y POBHH OpPTaHU3AIUU KUBOK 2
OPUPOJIBIL.

2 Kierka 10

2.1 WcTtopus nzyuenus kiuetku. Kinetounas teopus. 1

2.2 XUMHUYECKHUI COCTAB KIIETKH. 4

2.3 CtpoeHune 3yKapuoTHUECKON U MPOKAPUOTUYECKON KIIETOK. 3 Habmonenue xkietok
PAaCTEHHUH U JKUBOTHBIX
M10JT MUKPOCKOIIOM.
CpaBHEHUE CTPOCHHUS
KJIETOK paCTCHUU U
KUBOTHBIX

2.4 Peanuzanust HacneCTBEHHOW MHPOPMAIIUU B KIIETKE. 1

2.5 Bupycel 1

3 Opranmsm 18

3.1 Opranusm - enuHoe 1enoe. MHOrooopasue >KuBbIX OPraHU3MOB. 1

3.2 OOMeH BeliecTB U MpeBpalleHUue SHEPTUU 2

3.3 Pa3zMHoOxkeHue 4

3.4 NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3) 2

3.5 HaciienctBeHHOCTh 1 U3BMEHYMBOCTH 7 CocraBneHue

MPOCTEUIIINX CXEM




CKpELIMBAHMUS.
Pewmenue npocrenmux
IF€HETUYECKHX 3a4au.

3.6 OcHoOBHI ceneknuu. brnorexnonorus. 2
PesepBHOe Bpems 3
Bcero: 34
11 xmacc
BBenenne 1
1 Bun 19
1.1 Hctopust 5BOTIOIMOHHBIX UIEH 4
1.2 CoBpeMeHHOE IBOJIFOIIMOHHOE YICHUE 8 Onucanue ocoder BHAa
10 MOP(OJIOTHIECKOMY
KPUTEPHIO
BrrsiBienue
MIPUCIIOCOOJICHUI
OpraHU3MOB K CpeJie
oOHnTaHU
1.3 [TpoucxoxxaeHue Ku3Hu Ha 3emMie 3
1.4 [IpoucxoxkaeHue yemoBeka 4 BrisiBieHne nmpru3HaKkoB
CXOJICTBA 3apOAbILIECH
YyeJoBeKa U JPYyTux
MJICKONUTAIOIINX, KaK
JI0OKa3aTeIbCTBA UX
pOJCTBA
AHam3 1 OIleHKa THIIOTE3
MIPOUCXOXKICHUS




YCJIOBCKA.

2 IKOCHCTEMbI 11
2.1 DKoJorunyeckue pakTopbl 3
2.2 CrpykTypa s3KOCHCTEM 4 CocraBiieHne cxeM Lenen
MUTAHUS B SKOCHCTEMAX.
CpaBHurenbHas
XapaKkTepHUCTHKA
IKOCHCTEM
CBOEU MECTHOCTH
2.3 buocdepa- rmodanbpHas sKocucTeMa 2
2.4 buocdepa u yenosek 2 AHanu3 1 OlleHKa
rJ100aJIbHBIX
IKOJIOTUYECKUX
npo0ieM U myTel ux
perIeHus
PesepBHOE Bpems 3
Bcero: 34




Y4eOHO-MeTOAUYECKUI KOMILIEKT
Y4eOHukm:
1. B.1. CuBornazos u ap. «buonorus. O6mas ouonorus 10 k1. ba3oBbIil ypoBEHb » «
«Ipoda», Mocksa, 20
2. B.. CuBornazos u 1p. «buonorus. O6mas ouonorus 11 ki. ba3oBsiil ypoBeHb » «
«Ipoda», Mocksa, 20
HNuTepHer pecypesbl:
e http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHHS U HAYKU
http://www.probaege.edu.ru IMopran Exunelii sx3aMeH
http://www.fipi.ru TTopran ®UITU — DenepanbHblii HHCTUTYT MEAArOTHYECKUX U3MEPCHUH
http://edu.ru/index.php ®eaepanshbiii mopran «Poccuiickoe oOpa3oBaHHE)»
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHblil IEHTP TECTUPOBAHUSL.
http://www.pedsovet.org Beepoccuiickuit Matepuer-Ileacoser
www.edios.ru
www.km.ru/educftionhttp://www.virtulab.net Bupryansnas nadoparopus
http://school-collection.edu.ru enuHas koyuteKus UPPOBBIX 0OPA30BATEIBHBIX PECYPCOB
Www.bio.1september.ru - razera «buosiorus» - npuiIoKeHHe K «1 ceHTIOps»
WwWw.bio.nature.ru - Hay4HbIe HOBOCTH OHOJIOTHUN
http://www.uchportal.ru — yaureabckuii mopran
http://ru.wikipedia.org/— pa3paboTKu ypOKOB, IPE3CHTAIUH.
http://ru.wikipedia.org/ - cBoOoIHAs SHIMKIIONEINS;
http:/ /bio.1september.ru/ - snekTpoHHast Bepcust ra3eThl «bromorus»;
http://www.uchportal.ru — yautensckuii mopran (MeTtoaudeckue pa3pabOTKH I YPOKOB
OMOJIOTHH, TIPE3CHTALINH );
http://www.uroki.net — pa3paboTKu ypOKOB, ClIEHAPHH, KOHCIICKTBI, TOYPOYHOE
TIAHUPOBAHKE;
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KanennapHo - reMaTndeckoe mianuposanue s 10 kiaacca.

Ne TEMA XapakTepucTuKa e TeJIbHOCTH Y4aluuxcs aara
n/n
IV1aH | paKT
Pa3znea 1. buosiorusi kak Hayka. MeToabl Hay4HOro no3HaHus (3 4.)
1. | Kpatkas ucropus Omnpenensitor noHATHsi, GopMUpyeMbIe B X0/1e U3yueHus TeMbl. OOBSICHSIOT POJTh
pa3BuTHs OUOJOTUU. | OMOTOTHU B OPMHUPOBAHUN HAYYHOTO MUPOBO33peHUS. OLIEHUBAIOT BKJIA]l YUEHBIX
OMOJIOrOB B pa3BUTHE HAYKU OUOJIOTHH, BKJIA]] OMOJIOTHYECKUX TEOpHil B (hOPMUPOBAHUE
COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI MUpA. Y CTAHABJIMBAIOT CBSI3U C JPYyTUMU
HayKaMmH. ['OTOBSIT JOKJIAbI, Mpe3eHTalluU. PaboTar0T C 2JIEKTPOHHBIM MPUIIOKEHUEM.
2 CymHocTs u OnpenenstoT NoHATUA, PopMUpyeMbIe B X0 U3yUYEeHUS TeMbI. BbIIEeNI0T
CBOMCTBA KMBOTO CYIIIECTBEHHBIE IPU3HAKH KUBOU MPUPOBI U OUOIOTUUECKUX CUCTEM. XapaKTEPU3YIOT
cBoiicTBa KUBOT0. OOBACHIIOT OCHOBHBIE TPUYMHBI 3aTPYIHEHU, CBSI3aHHBIX C
OTIpeJICTICHUEM TMOHATUS «KU3Hb.» OOBICHSIOT Pa3INuus U €IMHCTBO KUBOW U HEKUBOU
IPUPOJIBIL.
3 VYpoBHu oprannzauuu | [I[puBoasAT puMepbl CUCTEM, PA3HOTO YPOBHS OpraHU3aluu, J0Ka3aTeNbCTBA SBOIIOLNHU
YKABOU IIPUPOBI KUBOU mpupobl. 'oTOBAT npe3eHTanuio «CoBpeMeHHOE HaydHOe 000pYyI0BaHUE U €T0
POJIb B PEIICHUH OUOJIOTHYECKUX 3a]1a4.)
Paznen 2 «Kaerka» (10 1)
4 Ucrtopus nzyuenus Onpenensitor npeaMeT, 3aJa4i U METOAbl UCCIEOBAHUS [IUTOJIOTUH.
KJIETKH. XapakTepU3yroT COAEPKAHUE KIETOYHON TEOPHUH.
Knerounas teopus OOBCHSIOT BKJIAJT KIIETOYHON T€Opuu B POPMUPOBAHUE COBPEMEHHONW €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA; BKJIaJl YUYEHBIX UCCIIEA0BATENEH KIETKU B Pa3BUTHE
OMONOTUYECKON HAYKH.
[IprBoAAT nMOKA3aTENBCTBA POJICTBA KUBBIX OPTaHU3MOB C UCIIOJIBb30BAHUEM MOJIOKECHU N
KJIETOYHOU TEOPUU
PaboratoT ¢ miumocTpanusiMu yueOHUKa.
5 Xumudeckuid coctaB | OnpenensitoT NoHsITus, GOPMUPYEMBIE B X0J1€ U3yUCHHUS TEMBI.




KJIETKU IIpuBoaAT aprymeHTanuy €IMHCTBA JKUBOU U HEXKUBOU IIPUPOJIBI.
CpaBHUBAIOT XMMUYECKHUI COCTaB TeN KMUBOM U HEXKUBOW MPUPOJIBI U JEJAI0T BHIBOJIBI HA
OCHOBE CpaBHEHUS
PaboTaroT ¢ Tabnuuamu yueOHUKA.

6 Heoprannueckue XapakTepu3yloT 0COOEHHOCTH CTPOEHMSI, CBOMCTBA HEOPTAHMUYECKUX BEILIECTB
BEILIECTBA KIIETKHU.

7. | Opranuueckue XapakTepu3yloT 0COOEHHOCTH CTPOEHHS, CBOMCTBA M POJIb OPraHUYECKUX BEUIECTB,
BEIIECTBA. BXOJISILIIMX B COCTAB KUBBIX OPTaHU3MOB. Y CTAHABIMBAIOT IPUUYUHHO-CJIEACTBEHHBIE
Jlunuael. CBSI3M MEXJy XUMHUYECKUM CTPOECHUEM, CBOMCTBAMU U ()YHKLIUSIMH BEIIECTB HA OCHOBE

TEKCTOB

U PUCYHKOB y4eOHUKA. [I[pUBOAST MpUMEPHI JIUMHUJIOB, BXOSAIINX B COCTAB OPTaHU3MOB,
MECT UX JOKAJIU3AIUU U OMOJOTUYECKOMN POITH.

PaboTaroT ¢ mimocTpalsiMu yaeOHuKa.

8. | Yraesoapbl. XapakTepu3yloT 0COOEHHOCTH CTPOCHHS, CBOMCTBA U POJIb OPraHUYECKUX BEIIECTB,

benku. BXOJISIIIINX B COCTAB KMBBIX OPraHU3MOB. Y CTAHABIIUBAIOT IPUUYNHHO-CIICICTBEHHBIE
CBSI3M MEXY XUMHUUECKUM CTPOECHUEM, CBOMCTBAMU U (DYHKIMUSIMH YTJIEBOJIOB U OEJIKOB
Ha OCHOBE TEKCTOB U PUCYHKOB yueOHUKa. [[pUBOSAT mpUMEpHI YIII€BOIOB U OEIKOB,
BXO/JISIIMX B COCTAB OPTaHU3MOB, MECT UX JIOKAIM3AIUU U OMOJIOTHYECKOM POITH.
PaboraroT ¢ mwinmocTpanusaMy yaeOHUKA.

9. | HyknmeuHnoBsie XapakTepu3yroT OCOOCHHOCTH CTPOCHHS, CBOMCTBA U POJIb HYKJIEMHOBBIX KHCIIOT,

KHCJIOTHI. BXOJISIIIIMX B COCTAB KMBBIX OpraHu3MoB. Ha3pIBaloT MecTa JIOKAIM3alUU B KIIETKE, UX
OTIIUYHUTENIbHBIC YEPThI CTPOCHUS, OMOJIOTHYECKYIO POIb.
Pemaror 3amaun Ha noctpoenue Bropoit nenouku JJHK .
PaGoTaroT ¢ mimocTpaisaMy yaeOHUKa W DJIEKTPOHHBIM MTPHIIOKEHUEM.

10. | Ctpoenue OnpenenstoT MOHATHA, POpMUPYEMBIE B XOJI€ U3YYCHHS TEMbI. XapaKTePU3YIOT KIETKY
AYKapUOTUYECKOU KaK CTPYKTYPHO-()YHKIIMOHAJIBHYIO €IUHUILY )KUBOTO. BBIJEISIOT CyIIeCTBEeHHBIE
KJIETKH MPU3HAKU CTPOECHUS KIIETKH, €€ OPTaHOUIOB, sIApa, MEMOPAHbI, XPOMOCOM, JOSIACPHBIX U

SJIEPHBIX KJIETOK, KJIETOK PACTEHUH,. )KUBOTHBIX U TprO0B. CpaBHUBAIOT WX U JIETAIOT
BBIBOJIbI HA OCHOBE X CPABHEHHUA. Y CTAHABIUBAIOT IPUUNHHO-CJIEACTBEHHbIE CBI3H
MEX1y CTPOCHUEM U QYHKIHUSIMH OMOJIOTUYECKUX CUCTEM.
[Tonp3yr0TCS HUTOJOrMYECKON TEPMUHOJIOTHEM.

11. | HaGmoaenue kieTok | BeImosHsSI0T 1a00paTopHble, TPAKTUUECKUE U UCCIIEIOBATENIbCKUE PA0OTHI 1O TEME.




pacTeHui u
KUBOTHBIX TIO
MUKpockonom .JI/p

CpaBHUBAIOT OCOOEHHOCTH CTPOCHUS KJIETOK PACTEHUI, )KUBOTHBIX, 3aMOJIHIIOT TaOIHILY,
JIeNal0T BBIBOJIBI HA OCHOBE CPaBHEHMS.

12.

Crpoenne
MPOKAPUOTUYECKOU
KJIETKH

BeIiensioT CylecTBEHHbIE YEPTHI CTPOCHUSI MPOKAPUOTUUECKONU KIIETKU .CpaBHUBAIOT
OCOOCHHOCTU CTPOCHUS MPOKAPUOTUYECKON U IYKapHOTUUECKOH KieToK. PaboTaroT ¢
WUTIOCTPAIUSAMU, PACIIO3HAIOT KJIETKUA MPOKAPUOT U 3YKApPHUOT.

OG60CHOBBIBAIOT MEPHI MPOGUITAKTUKHN OAKTEpUATIBLHBIX 3a00JICBaHU.

13

Peanuzanus
HacJICACTBEHHOU
uH(pOpMaIINH B
KJICTKE.

OnpenenstoT NoHATUA, PopMUpyeMbIe B X0J1€ U3YUYECHUS TEMbI. BbIIeNA0T
(byHIaMEHTaJIbHBIN Mpoecc B OMOJOTMYECKUX CXeMax — peanuszanusi uHhopmaium B
KJIETKE.

BbIIensroT CylecTBEHHbIE IPU3HAKY TEHETUYECKOT0 KOAa.

OnuchIBaOT U CPAaBHUBAKOT NPOLECCHl TPAHCKPUIIUU U TPAHCIISALIHH.

OOBACHSIOT POJIb BOCIIPOM3BEACHUS U TIEpe/layu HACJIeICTBEHHON HH(pOpMAaIINK B
CYILLIECTBOBAHHMH U PAa3BUTHH )KM3HU HA 3eMIIE.

Pemaror 6Guonoruyeckue 3aaauu.

PaGoraroT ¢ mwuIrocTpausMu yueOHUKa.

PaboTatoT ¢ 3J1IeKTPOHHBIM NIPUIIOKEHHUEM.

14

Bupycsl

OnpenenstoT NoHATUA, GOpMUpPYyEMBIE B X0 U3YUYCHUS TEMBI.

Brigenstor cyiecTBeHHbIE TPU3HAKU CTPOSHUS U )KU3HEHHBIX [IUKIIOB BUPYCOB.
XapakTepHu3yIoT POJIb BUPYCOB Kak BO30OyauTesei 0ojie3Hel U KaK MepEeHOCYUKOB
reHeTrueckor nHpopmaiuu. O6G0CHOBBIBAIOT MEphI MPOPUIAKTUKU BUPYCHBIX
3a00seBaHM.

Haxonsat undopmariuio o BUpycax U BUPYCHBIX 3a00JI€BaHUAX B PA3IMUYHBIX HCTOYHUKAX,
AHAM3UPYIOT U OIICHUBAIOT €€, UHTEPIPETUPYIOT U PEICTABISAIOT B pa3HbIX hopmMax (
TE3WCHI, COOOIICHUS, peropTax, pedepar, 0030p,)

Pa3n

ea 3. Opranmsm (18

q).

15

Opranusm - euHOE
1enoe

OnpenenstoT NoHATHA, HopMUpyeMbIE B X0OJI€ U3YUYCHUS TeMbI. BBIIETAIOT
CYIIECTBEHHBIE MPU3HAKNA OJJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, CPABHUBAIOT
UX C KOJJOHHAJIIbHBIMUA OPraHW3MaMU U JIEJIaI0T BBIBOJIBI HA OCHOBE CPABHEHMSI.

PaboTaroT ¢ 37IeKTPOHHBIM MPUIIOKEHUEM.

16

OOMEeH BeleCcTB U
IIpeBpaIieHue

XapakTepu3yroT QyHIaMeHTaIbHbIE TPOLIECCHl B OMOJIOrMYECKUX cucTeMax. Boienstor
CYIIECTBEHHBIE NMPU3HAKU MPOLECCOB KU3HEAECATEIBHOCTH KIECTKHU.




OHepreTUuYeCcKuil PabotaroT ¢ wimoctpanusamu yueOHrnka. Haxonst nHpopmMaiivio no TeMe B pa3iIndHbIX
oOMeH HMCTOYHUKAX.

17 | [Inactuueckuit OnpenensoT NoHATUA, POpMUPYEMBIE B XOJ€ U3YUYECHUS TEMbI. XapaKTEPU3YIOT
oOMeH. POTOCHHTE3. | CBETOBYIO M TEMHOBYIO (ha3bl (poTocuHTe3a. CpaBHUBAIOT MIIACTUYECKUN U

SHEPreTUYeCKuii 0OOMEHBI U JENaI0T BHIBOJbI HA OCHOBE cpaBHEHUsl. CpaBHUBAIOT
OpraHu3Mbl 10 TUIY NUTaHus. PackpeiBatoT 3HaueHue porocunrtesa. Haxoasar
UH(GOPMALIHMIO TIO TEME U JIENAI0T COOOILIEHHUS.

18 | [lenenuie KIETKH. Onpenensor NoHATUA, PopMuUpyeMble B X0J1€ U3yUYEeHUs TeMbl. BbIIena0T

MuTo3. CYILECTBEHHbIE IPU3HAKHU TMPOIIecca JeJIeHUs KIETKH. XapaKTepu3yrT OMOJIOrHYECKOe
3HAY€HHE U OCHOBHBIE (ha3bl MUTO3a, UCIIOJIB3YSI PUCYHKH YUCOHHKA.
Pemator 6uosiornueckue 3agaun, Y 4aCTBYIOT B IMCKYCCHH 10 U3YYEHHOU TeMe

19 | Pa3mHoxeHue: BoienstoT cyiecTBeHHbIE TPU3HAKH Mpolecca pa3MHOKEHUs. ONMUCKHIBAIOT CIIOCOOBI
0ecrosoe U MoJOBOE. | BEreTaTUBHOTO pa3MHOKeHHS. [IpUBOAT MpuMEpsl OpraHu3MOB, PA3MHOKAIOIIUXCS

MIOJIOBBIM M O€CIIOJIBIM MTYTEM.
CpaBHUBAIOT MOJIOBOE M 0ECIIOJIOE PA3MHOKEHHUE U JIENIAI0T BHIBOJIHI .

20 | OOpazoBaHue XapakTepu3yroT OMOJIOTHYeCKOe 3HaUeHUE U OCHOBHBIE (pa3bl Meio03a., UCTIOIb3YS
MOJIOBBIX KJIETOK. PUCYHKHU y4yeOHUKa, cTauu 00pa30BaHUs MOJOBBIX KJIETOK, UCTIONb3YS CXeMY yueOHHUKa.
Merios. CpaBHUBAIOT MUTO3 U MEH03, SIMIIEKIECTKH U CIIEPMATO30U/Ibl, CTIEPMATOI€HE3 U OBOI'E€HE3

U JIENal0T BBIBOJbI HA OCHOBE CPAaBHEHMSI

21 | OmnogoTBOpEeHHE. BrigenstoT cyiecTBeHHbIE TPU3HAKH OTI010TBOpeHUsI. OOBACHIIOT OMOJIOTHYECKYIO
CYIIHOCTb 3TOTr0 Mpolecca.
XapakTepu3yoT OMOJIOrHYECKYIO CYIHOCTb MPOLIEecca ABOWHOTO OIUIOAOTBOPEHUS Y
pacTEHUM.
OnpenensroT 3Ha4eHHE HCKYCCTBEHHOT'O OIIOI0TBOPEHMS.
PaboraioT ¢ wumocTpanusiMu yueOHHKa, paboTalOT C 3J€KTPOHHBIM MPUII0KEHUEM.

22. | UnnuBunyanbHOE OmnpenenstoT NOHATHs, POPMHUPYEMBIE B XOA€ U3YUCHHUS TeMbl. XapaKTEPU3YIOT MEPHOIbI
pa3BHUTHE OpraHu3Ma | oHToreHesa. OnKUCBHIBAIOT OCOOEHHOCTH MHIMBUAYAIbHOTO Pa3BUTHUS YEIIOBEKA.

CpaBHUBaIOT SMOPHOHATBHBIA U TOCTIMOPHOHATIBHBIN EPUOABI MHAUBUAYATBHOTO
Pa3BUTHSL., IPSIMOE U HENPSIMOE Pa3BUTHE U JIETAIOT BBIBOJIBI HA OCHOBE CPABHEHUS.
PaboTaroT ¢ mumocTpasiMyu y4eOHUKA U 3JIEKTPOHHBIM ITPHIIOKEHUEM.

23. | OnTOreHes uenaoBeka. | XapakTepu3yroT NepHobl OHTOTeHe3a. OMUCHIBAIOT OCOOEHHOCTH HHIWBUIYaJIbHOTO




PenponykruBHoe
310POBLE.

Pa3BUTHUSA YETIOBEKA.

OueHuBaroT BIMsIHUE (PAKTOPOB BHEIIHEH Cpeibl HA pa3BUTHE 3apobiiia. OObSICHAIOT
OTPULIATENIBHOE BIMSHUE aJIKOr0JIs1, HIKOTHHA, HAPKOTHYECKUX BELIECTB HA Pa3BUTHE
3apOJBIIIA YEJIOBEKa; IPUYMHBI HAPYIIEHUH pa3BUTHS OPTaHU3MOB.

AHanM3UPYIOT U OLIEHUBAIOT LIEJIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOUX JACHCTBUSIX U
NOCTYIKaX MO0 OTHOILIEHUIO K CBOEMY 370POBBIO, NMOCIEACTBHS BIUSHUS (PaKTOPOB pUCKa
Ha 3JJ0pOBBE.

OO60CHOBBIBAIOT MEpbI NPOPUIAKTUKHI BPEJIHBIX MPUBBIYEK.

24 | I'eneruka - HayKa O OnpenenstoT MoHATHs, GOpMUPYEMBIC B X0JI€ U3y4eHHS TeMbl .OnpeIesstoT OCHOBHBIC
3aKOHOMEPHOCTSIX 3aJ1auu
HACJIEJICTBEHHOCTH CoBpemenHoit renetuku. OOBACHSIOT BKIa [ .MeH1ens U IPyrux yYeHbIX B Pa3BUTHE
Y U3MCHYUBOCTH. OMOJIOTHYECKON HAayKH, 3HAUYCHUE YCTAHOBJICHHBIX UMHA 3aKOHOMEPHOCTEH B
(dbopMHpOBaHUE ECTCCTBEHHO- HAYYHOUM KapTHHBI MUpa. [10163yI0TCS reHeTHYECKOMH
TepMHUHOJOoTHeH. .HaxoaaT nadopmaIiiio 1mo TeMe B pa3IMYHbIX HCTOYHUKAX U TOTOBST
COOOIIEHHUS.
25 XapakTepHu3yIoT cojiepKaHue 3aKOHOMEPHOCTEH HaclleJOBaHUsl, yCTAHOBIEHHBIX
MonorubpuaHoe I'.Mennenewm.
CKpEIIMBaHUE. [Tonb3yroTCS TEHETUUECKOW TEPMUHOJIOTHEN U CUMBOJIUKOM.
Pemmaror anemMeHTapHbIE TEHETUYECKUE 3a/1a4H.
CocTaBisIoT 371€MEHTapHbBIE CXeMbl CKPEITUBAHUA.
PabotaroT ¢ mwinmocTpanusIMy yaeOHUKA.
26 | JluruOpuaHoe XapakTepHu3yIoT coJepKaHue 3aKOHOMEPHOCTEH HaCIeIOBaHUSI, YCTAHOBIICHHBIX
CKpELIUBaHUE. I'.Mennenewm.
[Tonp3yr0TCS TEHETHYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM.
Pemator anemMeHTapHbIE TCHETUYECKUE 3a/Ta4H.
CocTaBisIoT 371€MEHTapHBIE CXeMbI CKPEITUBAHUA.
PaGoTaroT ¢ mimocTpanusaMu ydyeOHHKa.
27. | XpomocoMHas XapakTepu3yrT COAEP)KAHNE 3aKOHOMEPHOCTEN
Teopus XPOMOCOMHOM TEOPUHU HACTEACTBEHHOCTH. ..HaxoasaT nHbopMaIiiio mo remMe B
HACJIEICTBEHHOCTH Pa3TUYHBIX KICTOYHUKAX U TOTOBSIT COOOIIEHUs. Pab0oTar0T ¢ MILTFOCTpAIUsIMU B
yaeOHUKE.
28 | CoBpeMeHHbBIE OnpenenstoT MoHATHA, HOpMUPYEMBIC B XOJI€ U3YUICHUS TEMBI . XapaKTEPU3YIOT

MNpCaACTABJICHUA O

COBPCMCHHEBIC ITPCACTABICHUS O I'CHC 1 TCHOMC .OO0BSICHAIOT BKJIaZ YYCHBIX B PAa3BUTHC




I'€HC U ITCHOMC

OMOJOrNYeCKOl HAyK1
ITonp3yroTCst FTEHETUYECKOU TEPMUHOIIOTUEH ...
PaboTaroT ¢ mumocTpanusiMu yueOHHUKa.

29

I'emeTnka moma

Onpenensor NoHATUA, HOPMUPYEMBIE B XOJ€ U3YUYEHUS TEMbI XapaKTEPU3YIOT
COJZIEp/KaHME 3aKOHOMEPHOCTEN HACJIEIOBAHUS, YCTAHOBIEHHBIX [. Mennenem.
[Tonp3yr0TCs TEHETUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOMU. .

Pemaror asieMeHTapHbIE TEHETUYECKUE 3aa4H.

CoCTaBISIOT 37IEMEHTAPHBIE CXEMBI CKPELIUBAHUS.

PaboTaroT ¢ mimocTpalusiMu yueOHUKa

30

N3MeHunBOCTE
HacJIeACTBEHHAs U
HeHacJIeICTBEHHAs

XapakTepu3yroT 3aKOHOMEPHOCTU U3MEHYUBOCTH. OOBSCHIIOT TPUIUHBI
HACJICJICTBEHHBIX U HEHACJICJICTBEHHBIX U3MECHEHUH. BBISABIISIIOT HICTOUHUKU MYTareHOB B
oKkpyxaroiei cpene (kocBeHHo). PaboTaror ¢ miuocTpauusaMu ydeOHUKa U
AJIEKTPOHHBIM MTPUIIOKESHHUEM.

31

['eneTuka u 310pOBbE
yeJIOBeKa

OOBSACHSIIOT BIUSHUE MYTareHOB HAa OpPTraHU3M 4YeJIOBEKa., BOSHUKHOBECHHE
HACJIEICTBEHHBIX 3a00J€BaHUN. Y CTaHABIMBAIOT B3aMMOCBSA3b T'€HOTHUIIA YEJIOBEKA U €T0
310poBbsi. OLIEHUBAIOT 3HAYEHHE 3/I0POBOr0 00pa3a *KU3HU Kak Haubosee 3 HEeKTUBHOTO
MeTOJ1a MPOPMIAKTUKUA TeHETHYEeC-

KUX 3a00JIEBaHMI, XapaKTEPU3YIOT POJIh MEAUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS.
Haxonsat undopmaiiuio B pa3nuyHbIX UCTOYHHUKAX.

32

OCHOBBI CEJIEKITUUA

Onpenenstor NoHATUA, HOpMUpPYEMBIE B X0OJ€ U3y4eHUs TeMbl. ONpeaeNsioT riIaBHbIe
HaIlpaBJICHUS

Y 3aJ1a4¥ COBPEMEHHOM CEJIEKIIMH. XapAKTEPU3YIOT BKIaJ BaBuioBa B pa3BUTHE HAYKH.
OLeHMBaIOT TOCTUKEHHSI M NIEPCIEKTUBBI OTEUECTBEHHONM U MUPOBOM CENEKIINU.
XapakTepu3yoT METO/IbI CEIEKIIMOHHON padoThl. CpaBHUBAIOT MAaCCOBBIN U
WHANBUAYaTbHBIN 0TOOD

33

buorexHoorus

OLEeHMBaIOT TOCTUKEHHS U IEPCIEKTUBBI Pa3BUTHSI COBPEMEHHOW OMOTEXHOJIOTUU.
OuLeHMBaIOT U AHATM3UPYIOT ITUYECKHUE aCIIEKThl HEKOTOPBIX UCCIEA0BaHUN B 00JIaCTH
o6uorexHonmorun. Haxonmar nadopmaruio B pa3InyHbIX UCTOYHUKAX.

34

Hrorosoe
TECTUPOBAHUE




KanenagapHo-temaruyeckoe mianuposanue 1is 11 kiacca.

Ne
n/n

TEMA

XapaKTepUCTHKA AeATeAbHOCTH Y4AIMXCH

aara

IIaH

(pakr

Pasznen 1. BU/I (21 uac). _
TEMA Nel UCTOPUS 9BOJIIOIITMOHHBIX UJEMU (4 yaca)

1.

Pa3Butue Ouonoruu
B JIaPBUHOBCKHI
IIEPUOI.

OBOIOIIMOHHAS
TEOpUs
K.b.Jlamapka.

[Ipennoceuiku
pa3BUTHUSI  TEOPUHU
Y./lapBuHa.

IBOJIIOIIMOHHAS
Teopus
Y. 1apBuHa.

OnpenensroT MOHATH, POPMHUPYEMBIE B XOI€ U3YUCHUS TEMBI.

O1eHUBAIOT BKJIQ/ Pa3IMYHBIX YUYCHBIX B Pa3BUTHE OMOJOTUYECKON HAYKH.
O1eHnBAIOT MPEANOCHUTKA BOZHUKHOBEHHUs yueHus: Y. JlapBuHa.

XapaKTepu3yrT COJIEpKaHUE IBOJIFOLMOHHON Teopun Y. JlapBuHa.

CpaBHUBAIOT ONPEEICHHYIO U HEONPEIENEHHYI0 N3MEHUYUBOCTb, NCKYCCTBEHHbBIN U
€CTECTBEHHBIN 0TOOP, (hOpMBI OOPHOBI 32 CYIIECTBOBAHUE U JICNIAIOT BHIBOJIBI HA OCHOBE
CpaBHEHHUSI.

PaboraroT ¢ wumocTpanusaIMu yaeOHUKa.

PabotatoT ¢ a5ekTpoHHOM popMoli yueOHUKA

TEMA Ne2 COBPEMEHHOE 9BOJIIOHNMOHHOE YYEHHUE (10 yacos)

5

Bun. Kpurepuu u
CTPYKTYpa.

6-7

[Monmynsauus -
CTPYKTYypHas
€IVHHIIA BUJIA U
3BOJIIOLIUH.

@DaKTOpbl  IBO-

OnpenenstoT NoHATUA, POpMUpPYEMBIE B X0/ U3YICHUS TEMBI.

OOBICHSIOT BKJIAJT SBOIIOIIMOHHON Teopur B OPMHUPOBAHNE COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTUHBI MHPA.

Omnpenenstot kputepuun Bujaa. OMUChIBaIOT 0co0el BHUa IO MOP(HOIOTHIECKOMY
KPUTEPHIO.

XapakTepu3yroT MOMYJISLIUI0 KaK CTPYKTYPHYIO €AMHUILY BUJA U €IUHUILY SBOTIOLINH.
XapakTepu3yoT OCHOBHBIE (DAKTOPHI IBOJIOIIUH.

CpaBHUBAIOT IPOCTPAHCTBEHHYIO OMOJOTUUECKYIO U30JISIIIUI0, POPMBI €CTECTBEHHOTO
oTOOpa U JenaroT BHIBOJIbI HA OCHOBE CPaBHEHMSI.




JIFOIINH.

EctectBennblii 0TOOP
- TIJaBHas
JBIDKYIIAs CUjia
HBOJIIOIUH.

10.

Apnanranuu - op-
TraHU3MOB K yC-
JIOBUSIM  OOUTaHUSI.

11.

Bunoo6pazoBanue
KaK pe3yJbTaT
HBOJIOLHH.

12.

CoxpaHenue
MHOT000pa3us
BUJIOB.

13.

JlokazarenbcTBa
ABOJIIOIIUU
OpraHn4ecKoro Mupa.

14.

3auer Nel «OcHOBHBIE
3aKOHOMEPHOCTH
SBOIIOLIUID)

XapakTepu3yloT OCHOBHbBIE aJJaliTAl[M OPraHU3MOB K YCJIOBHSIM OOUTaHUS.

CpaBHUBAIOT OCHOBHBIE CIIOCOOBI U ITYTH BU000pa30BaHus1, OMOJIOTMYECKUI TPOTrpecc U
perpecc U JenaroT BBIBOJbI HA OCHOBE CPABHEHMS.

OOBIACHSIOT IPUYUHBI IBOJIIOIIUHU, U3MEHIEMOCTH BUJIOB.

[IpuBoAsT MOKa3aTeNbCTBA POACTBA KUBBIX OPraHU3MOB Ha OCHOBE MOJIOKEHUN
HBOJIIOLIMOHHOIO YYEHHUSI.

JloKa3bIBaIOT, YTO COXpaHEHNE MHOT000pa3us BUIOB SIBISIETCS OCHOBOM YCTOMYUBOTO
pasButHs ouochepsl.

[IpuBOASIT OCHOBHBIE 10KA3aTENBCTBA IBOJIOIMU OPTAHUUECKOTO0 MHPA.

Pemarot Ononornyeckue 3agauu.

PaGoraror ¢ wrocTpauusMu yueOHHKa.

BeimonHstoT 1abopaTopHble, IPAaKTUYECKUE U HCCIEA0BaTENbCKIE paObOThI IO U3ydaeMOn
TEME.

PaGoTaroT ¢ anekTpoHHOM PopMoil yueOHIKA

TEMA 3. IPOUCXOXKXKAEHHUE KU3HU HA 3EMUJIE (3 yaca)

15.

Pa3Butne
MPEJICTABIICHUH O
MPOUCXOKIECHUN
YKA3HH Ha 3eMiie

16.

CoBpeMeHHbIC

OnpenenstoT MOHATHA, HOPMUPYEMBIE B XOJI€ U3YICHUS TEMBI.
AHaNU3UPYIOT U OLIEHUBAIOT PA3JIMYHbIE TUIIOTE3bI TPOUCXOKICHUS KU3HU.
XapakTepHu3yroT OCHOBHbBIE ATallbl OMOJIOTHYECKOU IBOJIOIUY HA 3eMIIE.
Y4acTBYIOT B JUCKYCCHH MO O0CYXIEHHUIO TUIIOTE3 MPOUCXO0XKACHUS KU3HU U
apryMEHTHPYIOT CBOIO TOUKY 3PEHUS.

PabotatoT ¢ miumocTpauusiMu y4eOHUKA.




NPEACTABICHUS O
BO3HUKHOBEHHUHU
KU3HU.

17.

Pa3sButne XuU3HU Ha
3emite.

Haxopmst nndopmanmio mo u3ydaeMoil TeMe B pa3InyHbIX HCTOYHUKAX, AHATTU3UPYIOT U
OLIGHUBAIOT €€, HHTEPIPETUPYIOT U MPEACTABIIAIOT B pa3HbIX (hopMax (TE3UCHI,
coOOIIIeHHE, peropTax, aHAIUTHUECKas CIipaBka, pedepat, 0630p, moptdosno).
PaGoTaroT ¢ 35ekTpoHHOM PopMoil yueOHMKa

TEMA 4 IPOMCXOKJIEHUE YEJIOBEKA (5 uacoB)

18.

T 'ummoresnl
IIPOUCXOXKICHUS
yeJoBeKa

19.

ITonoxxenue yenonBeka
B CUCTCEMC KNBOTHOI'O

MHpa.

20.

DBOJIIOLUAA  4e-
JIOBEKA.

21.

YenoBeyeckue pacel.

22.

3auer Ne2JBoJtronus.
IIpoucxoxnenue
YEJI0OBEKAY.

OnpenenstoT MoHATHs, (OPMUPYEMBIC B X0OJI€ U3YICHUS TCMBI.

AHATU3UPYIOT M OLICHUBAIOT PA3JIMYHBIC THUITIOTE3bI IPOUCXOXK/ICHHUS YSIIOBEKA.
OnpenensroT MoJI0KEHNE YSJIOBEKA B CUCTEME )KHBOTHOTO MUpa. ApryMEHTUPOBAHHO
JOKa3bIBAIOT MPUHAIC)KHOCTh YEJIOBEKA K ONMPECIICHHON CUCTEMAaTHYCCKOW TPYyIITIE.
BBISBIISIOT MpU3HAKK CXOJICTBA 3apOIbINICH YeJIOBEKA U IPYTUX MIICKOIMUTAIOIINX KaK
JI0Ka3aTeLCTBO UX POJICTBA.

XapakTepu3yoT OCHOBHBIC TaIlbl aHTPOTIOTeHE3a. APIrYMEHTHPYIOT CBOIO TOUKY 3PCHHUS
B X0JI€ TUCKYCCHHU TI0 00CYXICHHUIO MPOOIEMBI TIPOMCXOKICHHS YeI0BeKa.

3HaKOMSTCSI C MEXaHU3MOM pacoo0pa30BaHusI, OTMEUasi €IMHCTBO MPOUCXOKIACHHS pac.
XapakTepu3yoT OCHOBHBIC (DAaKTOPHI aHTpOTIOTeHe3a. [[pUBOAIT apryMeHTHUPOBAHHYIO
KPUTHKY aHTHHAYYHOU CYITHOCTH pacHu3Ma.

HaxomsiT nH(DOpMAaLIHIO 110 M3yd9aeMOi TeMe B Pa3IMYHBIX HCTOYHUKAX, AaHATTU3UPYIOT U
OILICHUBAIOT €€, MHTEPIPETUPYIOT U MPECTABIIAIOT B pa3HbIX (hopMax (TE3UCHI,
cooOIIIeHNE, peropTax, aHATMTHYECKas crpaBka, pedepar, 0630p, mopTdoino).
PaboraroT ¢ mnmocTpanusaMu yaeOHUKA.

BrimonHsroT mabopatopHbie, TPAKTUIECKUE U UCCIEA0BATEILCKUE PAOOTHI IO U3y4aeMOoi
TEME.

PaGoTaroT ¢ amekTpoHHOM PopMoil yueOHIKA

Pa3nen 2. JKOCUCTEMBI. 12 4gacos.

Tema 5.9KOJIOTHUYECKHE ®AKTOPBI. (7 yacos)

23.

Opranusm u cpena.
Dkosoruueckue (hak-

Ornpenensitot noHATHs, GOPMUPYEMBIE B X0OJI€ U3yUCHHUS TEMBI.
OrnpenensitoT OCHOBHBIE 3aJJa41 COBPEMEHHOMN IKOJIOTHUH.




TOPBI.

24,

AbGuoTHueckue
(dakTopel  CpeJibl

25.

buornueckue
(baKTOpbI CPE/IBL.

26.

CTpyKTypa S5KOCUCTEM.

217.

IIumieBwlie cBSI3H.
Kpyrosopor
BEIIIECTB u
SHEPTUU B KO-
cUCTEMaXx.

28.

[TprunHbI
YCTOMYMBOCTH U
CMEHBI IKOCUCTEM.

29.

Bnugaue yenoBeka Ha
3KOCHUCTEMBL.

PaznuyaroT OCHOBHBIE TPYIIBI AKOJOTHUECKUX (PAaKTOPOB (A0MOTHUYECKUX, OMOTUUYECKUX,
AHTPONOreHHbIX). OOBACHAIOT 3aKOHOMEPHOCTH BIUSHUS SKOJIOTHYECKUX (PAaKTOPOB HA
OpraHu3Mbl. XapakTepu3yrOT OCHOBHbIE aOMOTHYECKUE (PAKTOPHI (TeMIepaTypy,
BJI&JKHOCTh,CBET).

[IpuBoAST pUMeEpPHI MPUCIIOCOOTEHUI OPraHU3MOB K IEHCTBUIO KOJIOTUUECKHUX

(dakTopoB. ONKUCHIBAIOT OCHOBHBIE OMOTHYECKUE (DAaKTOPBI, HA KOHKPETHBIX IPUMEpPax
JEMOHCTPUPYIOT UX 3HAUYEHHUE.

OueHuBaT poJib SKOJOTUYECKUX (PAKTOPOB B )KU3HEAEATEIBHOCTA OPTraHU3MOB.
[IpuBoAST OKa3aTeNbCTBA B3aUMOCBS3€1 OPraHU3MOB M OKpYKaroIIeil cpeibl.
OnpenenstoT CTPYKTYpy IKOCUCTEMBI (TPOCTPAHCTBEHHYIO, BUJIOBYIO, SKOJIOTMYECKYIO0).
JIatoT XapaKTepuCTUKY MPOTYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB.

BoienstoT cyiiecTBeHHbIE MPU3HAKH SKOCUCTEM, MPOIIEcca KPYrOBOPOTa BEILIECTB U
MpeBpaLCHUN

SHEPIUU B IKOCUCTEMAX.

OOBICHSIOT MPUYUHBI YCTOMYMBOCTH M CMEHBI SKOCUCTEM. J[OKa3bIBAIOT, YTO
coxpaHeHue OMopazHoo0pa3us SIBISIETCSI OCHOBOM YCTOMYMBOCTH SKOCHUCTEM.
XapakTepHu3yIoT BIUsSHUE YeJIOBeKa Ha 3KocucTeMbl. CpaBHUBAIOT UCKYCCTBEHHBIE U
IPUPOIHBIE FIKOCUCTEMBI. [lenaroT BEIBOIBI HA OCHOBE CPaBHEHHUSI.

CocTaBisIoT 37€MEHTapHbBIE CXEMbI ITIEPEeHOCca BEIIECTB U SHEPTUH B dKOocHcTeMax (1lenu
U CETH).

Pemaror Onoornueckue 3agadu.

Haxonsat nndopmaiiuio o u3yqaemMoii TeMe B pa3iIuyHbIX HICTOYHUKAX, aHATU3UPYIOT U
OILICHUBAIOT €€, HHTEPIIPETUPYIOT U MPEACTABISAIOT B pa3HbIX (OpMax (TE3UCHI,
coo0IIeHNEe, pEropTax, aHAIUTUYECKas crpaBka, pedepat, 0030p, mopTdhoImo).
PaGoTaroT ¢ mimocTpausamMu yaeOHuKa.

PaGoTaroT ¢ amekTpoHHOM PopMoil yueOHIKA

TEMA Ne6 BUOC®EPA - TJIOBAJIBHAS SKOCUCTEMA (2 yaca)

30.

buocdepa -
rimo0aibHAs
HKOCHUCTEMA.

OnpenenstoT MOHATHA, POPMUPYEMBIE B XOJI€ U3YICHUS TEMBI.

XapaKkTepHu3yoT U CPABHUBAIOT OCHOBHBIE TUIIbI BEUIECTBA OHOCPEPHI.
XapaktepusyroT cojaepxkanue yuenus B. 1. Bepaaackoro o 6uocdepe, ero Bkias B
pa3BuTHE OMOJOTUYECKON HAYKH.

Ornpenensitot cBoiicTBa Onocepsl Kak riiodanbHolM s3kocucTeMbl. [IpuBoast
JI0OKa3aTeIbCTBA €IMHCTBA KUBOW U HEKUBOU MPUPOJIbI, HCIOJIBb3Ys 3HAHUS O




31.

Pomn JKUBEIX
OpPraHu3MoB B
o6uocdepe

KpYTroBOPOTE BEUIECTB B Onocdepe.

XapakTepHu3yIoT pojib KUBbIX OPraHU3MOB B OHochepe.

Brienstor cyniecTBeHHbIE IPU3HAKH MPOIEcca KPYTrOBOPOTa BEIIECTB U MPEBpaIleHu i
sHepruu B 6uocdepe.

[IpuarMarOT ydgactue B IUCKyccuH 1o Teme «BeuHa mu 6uocdepa?», apryMeHTHPOBAHHO
BBICKA3bIBAIOT COOCTBEHHOE MHEHHE.

Haxopst nndopmanuio mo u3ydaeMoil TeMe B pa3InyHbIX HCTOYHUKAX, AaHATTU3UPYIOT U
OLICHUBAIOT €€, MHTEPIPETUPYIOT U PEACTABISIIOT B pa3HbIX (hopMax (TE3UCHI,
cooOIIIeHHE, peropTax, aHATUTHIECKas CrpaBka, pedepar, 0630p, moptdosnno).

Pemaror Ononornyeckue 3agauu.

Paborarot ¢ mwIrocTpanusamMu yueOHHKa.

BrimonHs0T 1abopaTopHbIe, MPAaKTHYECKUE U HCCIIEA0BATENBCKIE PaOOTHI MO H3yYaeMOi
teme. PaboTtaroT ¢ anexkTpoHHON hopmoii yuyeOHMKa

TEMA Ne7 BUOC®EPA N YEJIOBEK (3 4)

32. | buocdepa u
YeJIOBEK.

33. | OCHOBHBIE DKO-
JIOTHYECKHUE
poOJeMBbI  CO-
BPEMEHHOCTH, TyTH
UX PCIICHMUS.

34. |3auer Ne 3
«DKocuCcTEMAY.

OnpenensroT MoHATHs, GOPMUPYEMBIC B XOJI€ U3YUCHUS TCMBI.

AHaTU3UPYIOT U OLIEHUBAIOT COBPEMEHHBIE II100aIbHbIE SKOJIOTHYECKUE TPOOIEMBI U
MyTU UX PEILIEHUs, TTOCIEICTBUS COOCTBEHHOM NEITELHOCTH B OKPYXKAIOIIEH Cpelie;
O6unonornyeckyro nHMGopMaIuio 0 TI00ATBHBIX IKOJOTHYECKUX PodiieMax, MoJy4aeMyto
U3 Pa3HbIX UCTOYHHUKOB; I[E€JI€BbIE U CMBICIIOBbIE YCTAHOBKH B CBOUX JIEUCTBUSIX U
MOCTYIKaX M0 OTHOIIICHUIO K OKPYXKAIOIIEH cpejie.

BriaBUratoT rumnore3sl 0 BO3MOXKHBIX MOCTEACTBUSAX IESITEIbHOCTH YE€TIOBEKA B
AKOCUCTEMAX. APr'yMEHTHPYIOT CBOIO TOUKY 3PEHHSI B XOJ€ NUCKYCCHI 110 00CYKICHUIO
AKOJIOTHYECKUX mpobsieM. [IpencTaBigroT pe3yabTaThl CBOETO HCCIIEIOBAHUS (ITPOCKTA).
XapakTepu3yoT KOHIETIIHUI0 YCTONYHBOTO pa3BuTHsA. OOOCHOBHIBAIOT MPABHIIA
MOBE/ICHHSI B IPUPOTHOM cpene. PackpbIBatOT mpobOIeMbl paliioHATEHOTO
IIPUPOIOTIONIH30BAHUS, OXPAHBI IPUPOIBI: 3AITUTHI OT 3arPSA3HEHUN, COXPAHCHHUS
€CTECTBEHHBIX OMOTEOIIEHO30B U MaMSITHUKOB MPUPO/IBI,

oOecrieueHust MPUPOAHBIMUA PECYPCAMU HACETICHUS TUTAHETHI.

Haxonsat nndopmariuio mo u3yqaemMoii TeMe B pa3iTuIHbIX UICTOYHUKAX, aHATH3UPYIOT U
OIICHUBAIOT €€, MHTEPIPETUPYIOT U MPEACTABIISIOT B pPa3HbIX (popmax (TE3HCHI,
COOOIIIeHHE, PEMOPTaX, aHAIUTHYECKas CcripaBka, pedepar, 0630p, mopThomo).
PabotatoT ¢ miuttocTpauusiMu y4eOHUKA.

Pemiaror 6uosiornyeckue 3agauu.




BeinonHsoT 1abopatopHble, TPAKTUYECKUE U UCCIEA0BATENBCKHE PA0OTHI IO N3y4aeMOoM
teme. PaboTtaroT ¢ anekTpoHHON (hopmoil yueOHMKa




