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Ilnanupyemsblie pe3yabtarbl Kypca «buosorus» 10 kiaace

JINYHOCTHBIMHU pe3yJIbTaTaMU 00y4YeHHsI OMOJIOTUU B CPETHEH LIKOJIE SABISIOTCA:

- peanu3anus STHYECKUX YCTAHOBOK 110 OTHOLICHUIO K OMOJIOTMYECKHM OTKPBITHSM,
MCCJIEIOBAHUAM U UX PE3YyJIbTATAM,

- IPU3HAHUS BBICOKOM IIEHHOCTH JKHU3HH BO BCEX €€ MPOSBICHUSX, 30POBbSI CBOETO U APYTUX
JIIOJIeH,

- peain3aluy yCTaHOBOK 3/J0pPOBOr0 00pa3a »KHU3HHU;

- ¢hOpMHUPOBAHHOCTHU MO3HABATEIBHBIX MOTHBOB, HAMPABJICHHBIX HA MOJIy4€HHUE HOBOT'O 3HAHUS
B 00J1acTH OMOJIOTHH B CBSI3U C OyyIel AesITebHOCTBIO HITM OBITOBBIMU MIPOOJIEMaMH,
CBSI3aHHBIMU C COXPAHEHHEM COOCTBEHHOTO 3/I0POBbsSI U SKOJIOTHMUYECKOIl 0€30MaCHOCTHIO.
MeTanpeaMeTHBIMH pe3yJbTaTaMH 00ydeHUs] OMOJIOTHH B CPEIHEN IIKOJIE SBIISIOTCS:

- OBJIQJICHUE COCTABJISIFOUIMMU HUCCIIEA0BATENBCKON U MPOEKTHOM AESITENbHOCTH, BKIFOYAst
YMEHUS BUJETH MIPOOJIEMY, CTAaBUTh BOIIPOCHI, BBIABUTATh TUIIOTE3bI, 1aBAaTh ONPEICICHHS
MOHSTHSIM, KJIaccu(pUIMpoBaTh, HAOIIOIaTh, IPOBOIUTH IKCIIEPUMEHTHI, AeNaTh BHIBObI U
3aKJII0YEHHUS, CTPYKTYPUPOBATh MaTepuall, O0bsICHUTh, JOKa3bIBaTh, 3allUIIATh CBOU HJIEU;

- yMeHHe paboTaTh ¢ pa3HbIMHU UCTOUHUKAMU OMOJIOTHYEeCKON HH(GOpMAIIUU: HAXOAUTh
OMoIOTHYECKYIO HH(OPMAIIHIO B PA3IMYHBIX UCTOYHUKAX, aHATU3UPOBATh U OLICHUBATD
uH(popMalrio, mpeoOpa3zoBrIBaTh HHAOOPMALIUIO U3 OAHON (OPMBI B IPYTYIO

- CIIOCOOHOCTH BBIOMPATh LIEJIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOUX JACHCTBUSIX U MOCTYIIKAaX
110 OTHOILLIEHHUIO K )KUBOU MPUPOJE, 3J0POBBIO CBOEMY M OKPYKAIOLIUX

IIpeaMeTHbIMHU pe3yJIbTATAMM 00Y4YEHUSI OMOJIOTHH B LIKOJIE SBIISIOTCS:

1.B nosnasamenvHholl (uHmenieKmyaivHoll) cgepe:

- XapaKTEepUCTHKA COJEPKaHUS OMOJIOTMUECKUX TEOPUM (KJIE€TOYHAs!, SBOJIIOIIMOHHA 51 TEOPHUS
Y.[lapBuna),; yuenus B.W. Bepnaackoro o 6uocdepe; 3akonos I'. Menzaens, 3akoHOMepHOCTEN
M3MEHUYUBOCTH;

- BKJIaJIa BBIJAIOUIUXCS YUCHBIX B pa3BUTHE OUOIOTMYECKON HAyKH

- BBIJIEJIEHUE CYIIECTBEHHBIX IPU3HAKOB OMOJIOTMUECKUX O0BEKTOB (KJIETOK: paCTUTENILHOMN U
JKUBOTHOMH, MOJIOBBIX U COMAaTUYECKUX, AOAJEPHBIX U SACPHBIX; OPraHU3MOB: OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX; BUJIOB, 3KOCHUCTEM, OMocdepbl)u mporeccoB (0OMEH BEUIECTB U SHEPTUH,
pa3MHOXKEHUE, I€JICHUE KJIETKH, OIIOOTBOPEHHE, JEMCTBUE €CTECTBEHHOTO
oT0opa,00pa3oBaHKe BUA0B, KpYrOBOPOT BEIIECTB)

- 00BbsICHEHHE posi OMOJIOrHH B (POPMUPOBAHUM HAYYHOTO MHUPOBO33PEHHUS, BKJIa1a
OMOJOTrNYECKUX TeOpUl B (hOpMHUPOBAHHE COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUPA;
OTPULIATENILHOTO BIUSHUS AIKOT0JIsl, HHKOTUHA, HAPKOTHYECKUX BEIIECTB HAa pa3BUTHUE
3apo/IbIIlIa YeJI0BEKa; BIUSHUE MyTareHOB Ha OPraHU3M YeJI0BEKa; 3KOJOTHYECKUX (PaKTOpPOB Ha
OpraHU3MBbl; IPUYMH IBOJIIOLIUN, U3MEHIEMOCTH BU0B, HAPYIIECHNUN Pa3BUTHS OPTaHNU3MOB,
HACJIEJICTBEHHBIX 3a00I€BaHUM, MyTaIIHii;

- IPUBEJICHHE J1I0KA3aTENILCTB (apryMEHTalNs) €IMHCTBA KUBON U HEXXHUBOM MPUPOJIBI, POACTBA
JKUBBIX OPTraHU3MOB U OKpY’Karollel cpefibl; He0OOX0IMMOCTH COXPaHEHUsI BUJIOB

- YMEHUE T0JIb30BaThCsI OMOJIOTMYECKONU TEPMUHOJIOTHEH U CUMBOJIMKOM;

- peleHne 3IeMEeHTapHbIX OMOJOTHYECKHUX 33]1a4; COCTABJIEHUE DJIEMEHTAPHBIX CXEM CKpeIIn-
BaHUS U CXEM IEPEHOCAa BEIIECTB U YHEPTUU B IKOCUCTEMAX (IIeTH MUTaHUs);

- onrcanue oco0el BHIOB 10 MOP(}OTOTHIECKOMY KPUTEPHIO;

- BBISIBJIEHUE N3MEHYMBOCTH, IPUCTIOCOOICHUI OpraHu3MOB K cpejie OOuTaHMs;

- CpaBHEHHE OMOJIOTHYECKUX 0OBEKTOB (XUMUYECKUI COCTAB TeJl KUBOU U HEXXKUBOU MPUPOIBI,
3apOJIBIIIN YEJIOBEKA U IPYTHX MIIEKOMUTAIOIINX, TPUPOIHBIE SKOCHCTEMBI U arPO3KOCUCTEMBI)
U (opMyIHpOBKa BHIBOJIOB HA OCHOBE CPaBHEHUSI.

2.B yennocmHo-opueHmayuoHHoll cgepe:

- aHaJIM3 ¥ OLIEHKA PA3JIMYHBIX TUIIOTE3 CYIIHOCTH JKU3HH, TPOUCXOKACHUS KU3HU U YEIOBEKa,
rJ100abHBIX KOJOTMYECKUX MPOOIeM U IMyTel UX pellIeHus, MOCIeACTBUNA COOCTBEHHON
JIEATEIIbHOCTH B OKPYXKAIOIIEH Cpeae;



- OIICHKA ATHYECKHX aCIIeKTOB HEKOTOPBIX UCCIICAOBAHHI B 001aCTH OMOTEXHOJIOTUI
(KIIOHUPOBaHUE, UCKYCCTBEHHOE OILIOIOTBOPEHUE)

3.B cghepe mpyodosoii Oesmenvrocmu:

- OBJIQJICHUE YMCHHMSIMUA U HaBBIKAMH ITOCTAHOBKH OMOJIOIMUYECKUX IKCIIEPUMEHTOB U
00BSICHEHUE UX PE3YJIBTATOB

4. B cgpepe uzuueckou desmenvHoCmu:

- 000CHOBaHHE U COOIIOICHNE Mep MPO(UIAKTUKH BUPYCHBIX 3a00JICBaHHUM, BPEIHBIX IPUBBIUEK
(KypeHue, aqKoroJIn3M, HAPKOMAHHSI ) TIPABIII TTOBEJICHUS B IPUPOITHON cpeie.

OCHOBY CTPYKTYpPHPOBaHHUS COJCPKAHUS Kypca OMOJIOTHH B CPEIHEH IIKOJIE COCTABIISIOT
BEyIIHE CUCTEMOOOPA3YIONTNE HIEH — OTIIMIUTEILHBIE OCOOCHHOCTH KMUBOW TIPUPO/IBI, €€
YPOBHEBAasi OpPraHU3aIUs © IBOJIOIHS, B COOTBETCTBUH C KOTOPBIMH BBIJICIICHBI
cojiep:KaTe/IbHbIE JIMHHM Kypca:
buosnorus kak Hayka;

MeTopl Hay4HOTO MTO3HAHUS;
Kiertka;
Opranusm;

B pe3ynomame uzyuenus ouonocuu na 6azoeom ypoeue ¢ 10-11 knacce yuenuk 001>1cen
3HaAmMb /NOHUMAMb:

v OCHOBHbIE NON0JCeHUs: OUOTOTHUYECKUX TEOPHH (KJIETOYHAs!, XpOMOCOMHAs); CYIIHOCTh
3akOHOB [".Menpens, 3aKOHOMEPHOCTEN U3MEHYNBOCTH;

v cmpoeHue OuoLocUYecKUx 00beKmos: KIETKU,; TeHOB U XPOMOCOM;

v CYWHOCMb OUON02UYECKUX NPOoYeccos: PA3MHOKEHUE, OTLIOI0TBOPEHUE,

v BKAO 8bLOAIOWUXCSL YUEHbIX B PA3BUTHE OMOJIOTUYECKON HAYKH; OMOJIOTUYECKYIO

TEPMHHOJIOTHIO U CUMBOJIUKY;
v ymemb

00vbACHAmMY: POIIb ONOIOTHH B (POPMUPOBAHMM HAYYHOTO MUPOBO33PEHMSI; BKJIA]
OMOJIOTHYECKUX TEOPH B (POPMUPOBAHNE COBPEMEHHOW €CTeCTBEHHOHAYYHOH KapTHHBI MUPa;
€/IMHCTBO KMBOM M HEXXUBOM NPUPOABI, POJCTBO JKUBBIX OPraHM3MOB; OTPHIIATEILHOE BIUSHUE
AJIKOT0JIs1, HHKOTHHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE 3apObIIIa YEIOBEKA; BIUSHUE
MyTareHOB Ha OpraHU3M 4eJIOBeKa, SKOJIOIMUECKUX (PaKTOPOB Ha OpPraHU3MbI; B3aUMOCBSI3U
OpPraHU3MOB M OKPYXaroUlel cpesibl; MPUYMHBI HApYIIEHUH pa3BUTHS OPraHU3MOB,
HACJIEJICTBEHHBIX 3a00JI€BaHN, MyTaIlUH,

peuwiams >IEeMEHTapHble OMOJIOTHYECKHE 3a7]aul; COCTABIIATh AIEMEHTAPHBIE CXEMBbI
CKpELBaHMS;

6b1A161AMb UCTOUHNKH MyTar€HOB B OKPY’KaroLIEN cpezie (KOCBEHHO), aHTPOIIOTCHHbIE
M3MEHEHHUS B DKOCUCTEMAX CBOEH MECTHOCTH;

cpasnugamsy: ONOIOTHUYECKUE OOBEKTHI (XMMUYECKUI COCTaB TeJI KUBOU U HEXXKUBOW MTPUPOIBI,
mporiecchl (TI0JI0BOE B 0ECI0I0e pa3MHOKEHNE) U JIeJIaTh BHIBOJIBI HA OCHOBE CPAaBHEHUS;
aHAU3UPOSAMb U OUeHUugams ro0aIbHBIE YKOJOTHYECKHE MPOOIeMbl U MMYTH UX PELIeHus,
MOCIIEACTBHSI COOCTBEHHOM JI€ATEILHOCTH B OKPYKAIOILEH Cpene;

Haxooums UHHOPMAIHIO O OMOJIOTHUECKUX 00BEKTaX B Pa3IMUHBIX HCTOYHHUKAX (YueOHBIX
TEKCTaX, CIPaBOUYHUKAX, HAYYHO-TIOMYJIAPHBIX U3JIaHHUX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX,
pecypcax HTEpHET) U KpUTHUUECKH €€ OLIEHUBATh,

UCnoIb308amsb NPUOOPEmeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeIbHOCmU U
NOBCEOHEBHOIL HCUHU OTIA:

coOnroeHust Mep NPOPUIAKTUKY OTPaBJICHUMN, BUPYCHBIX U IPYTHX 3a00JI€eBaHUM, CTPECCOB,



BPE/IHBIX MPUBBIYEK (KYpEHHE, aIKOT0JIN3M, HAPKOMaHUs); IPaBUJI IOBEIEHUSI B IPUPOTHOM
CpeZie; OLIEHKU 3TUYECKUX aCIEKTOB HEKOTOPBIX MCCIEOBAHNIN B 00J1aCTH OMOTEXHOIOTHU
(KJIOHMPOBaHUE, HCKYCCTBEHHOE OIIOIOTBOPEHUE).

B pe3yabTare usyuyenusi yaeOHoro npeamera «buosiorus» Ha ypoBHe
cpeHero oo1ero o0pa3zoBaHus:

BorinyckHuK Ha 02a30BOM yPOBHE HAYUYMTCS:

- pacKpbIBaTh Ha MpUMeEpax poJib OUOJIOTUH B (OPMUPOBAHUN COBPEMEHHON HAay4YHOW KapTHUHBI
MUpA U B IPAKTUYECKOHN JEATEIbHOCTH JIIOIEH;

- IOHUMATh U OMMCHIBATh B3aUMOCBS3b MEX/y €CTECTBEHHBIMHM HayKaMH: OHosIoruei, GU3nKou,
XUMHEN; YCTaHABJIMBATh B3aUMOCBSI3b IPUPOJIHBIX SIBJICHU;

IOHUMAaTh CMBICII, pa3juyaTh U OMNMCHIBATE CUCTEMHYIO CBSI3b MEXJy OCHOBOIIOJAraroLUIMMHU
OMOJIOTHYECKMMH TIOHSATHSMH: KIIETKA, OPTaHu3M, BUJI, IKocucTeMa, ouocdepa;

- HCHOJb30BaTb OCHOBHBIE METO/bl HAay4yHOIO II03HAHMA B YUEOHBIX OHOJOIMYECKHX
UCCIIEIOBAaHMSX, IIPOBOANUTE AKCIIEPUMEHTHI 10 U3YUCHUIO OMOJIOTUYECKUX OOBEKTOB U SIBIICHHH,
OOBSICHATB PE3yJIbTaThl SKCIIEPUMEHTOB, aHAJIM3UPOBATh UX, (POPMYIUPOBATH BHIBOABI;

- (opMyIHpOBATH TUIMOTE3bl HA OCHOBAHMHM NPEIOKEHHON OMOJOrmuecKord HH(pOpMaruu u
Ipe/ylarath BapuaHThl IPOBEPKHU TUIIOTE3;

- CPaBHHMBATh OMOJIOTHYECKHE OOBEKTHI MEKIY COOOM IO 3alaHHBIM KPUTEPHUSM, JI€TIaTh BEIBOJIBI
U YMO3aKJIIOUEHHsI HA OCHOBE CpaBHEHMUS,

- 00OCHOBBIBATh EIWHCTBO JKMBOH M HEXHBOH TPHPOIBI, POACTBO JKUBBIX OPraHU3MOB,
B3aMMOCBSI3M OPraHU3MOB U OKPYXKaIoIeil cpeibl Ha OCHOBE OMOJIOTMYECKUX TEOPUH;

- IPUBOJIUTH TIPUMEPHI BEIIECTB OCHOBHBIX TPYII OPTraHUYECKUX COCIMHEHHN KIETKH (OenKOB,
KHUPOB, YIJIEBO/I0B, HYKIEUHOBBIX KHCIIOT);

- pacno3HaBaTh KJIETKU (IIPOKApUOT M IYKAPUOT, PACTEHUH M >KMBOTHBIX) IO ONMCAHUIO, Ha
CXEMaTHUYECKUX H300paKEHMSX; YCTAHABIMBATH CBS3b CTPOEHUS U (QYHKIUH KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBaTh MHOT000pa3ue KJETOK;

- pacno3HaBaTh NOMYJISALUIO U OMOJIOrMYECKH BU 10 OCHOBHBIM IIPU3HAKaM;

- ONUCHIBATh (PEHOTHUI MHOTOKJIETOYHBIX PACTEHUH M HKMBOTHBIX IO MOP(OJIOTUYECKOMY
KPUTEPHIO;

- 00BACHATH MHOTOOOpa3re OPraHu3MOB, IPUMEHSIS IBOJIIOLIMOHHYIO TEOPHIO;

- KJIacCU(pUUUPOBaTh OMOJIOTHYECKHE OOBEKThl HAa OCHOBAHMM OJHOTO MM HECKOJIBbKUX
CYILIECTBEHHBIX MPU3HAKOB (TUIIBI MUTAHUS, CIOCOOBI JbIXaHUS U PA3MHOKEHUS, 0COOEHHOCTHU
pa3BUTHSA);

- 00BSACHATH MPUUMHBI HACJIEICTBEHHBIX 3a00JI€BaHUM;

- BBIBJISIT M3MEHYMBOCTb Yy OPIraHHU3MOB; OOBSCHATH MpPOSBICHHWE BUIOB H3MEHYMBOCTH,
UCIIOJIb3YS 3aKOHOMEPHOCTH U3MEHUHMBOCTH; CPaBHUBATh HACJIE/ICTBEHHYIO U HEHACIIEICTBEHHYIO
W3MEHUYUBOCTb;

- BBIBIIATH Mopdosiornueckre, Gu3HOoIOrHuecKrue, MOBEICHYECKUE alanTalud OpraHUu3MOB K
cpeze oOuTaHMs U AEHCTBHIO SKOJIOTUYECKUX (PaKTOPOB;

COCTaBJISITh CXEMBI IIEPEHOCA BEUIECTB U SHEPTUU B SKOCHUCTEME (LIeTI TUTaHMUS);

- IPUBOJIUTH JIOKA3aTeIbCTBA HEOOXOJUMOCTH COXpaHEHUs: OMopazHooOpasus s yCTOHYUBOTO
Pa3BUTHUS U OXPaHbI OKPY’KAIOLIEH cpebl;

- OLIEHUBATh JIOCTOBEPHOCTh OMOIOTHYECKON HH(POPMALIUH, TOTYYEHHOM U3 pa3HBIX HCTOYHHUKOB,
BBIIETISATh HEOOXOAUMYIO MH(GOpPMAalMIO Ui HCIOJB30BaHUS €€ B y4eOHOM NesATeNbHOCTH U
pEIIEHNN IPAKTUYECKUX 3a/1a4;

- IPE/ICTaBIATh OUOIOrHUYECKY0 HH(POPMAIUIO B BUJIE TEKCTA, TaOJIULIbI, rpaduka, TuarpaMmsbl U
JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIPE/ICTABICHHBIX JaHHbBIX;

- OILICHMBAaTh pOJb JIOCTH)KEHUN TEHETHKH, CEJeKIUU, OHUOTEXHOJOTUU B MPAKTUUECKOU
NesITeIbHOCTH YeNIOBEeKa U B COOCTBEHHOM KU3HH;



- 00BSICHATHL HETaTUBHOE BJIUSHUE BCIICCTB (aJ'IKOI"OJ'IH, HUKOTHHA, HAPKOTHICCKUX BCHIGCTB) Ha
3apOAbIIICBOC PA3BUTHUC YCIIOBCKA,

- OOBSICHATH MOCJICACTBH BIIUAHUA MYTarcHOB,

- 0OBSCHATH BO3MOYKHBIC IMPUYUHBI HACJICACTBCHHBIX 3a00JIeBaHUH.

BLIHyCKHHK HA 0230BOM YPOBHE IMOJYYHUT BO3MOKHOCTb HAYUYHUTbLCH:

- JaBaTh HAay4YHOE OOBSICHEHHE OuojoruvyeckuMm (akram, mporeccam, SBICHHUSM,
3aKOHOMEPHOCTSIM, HCIIOJIb3Yysl OMOJIOTHYECKUE TEOPUH (KJIETOUHYIO, 3BOJIIOLMOHHYIO), YYECHHE O
O6uocdepe, 3aKOHBI HACIIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYHUBOCTH;

- XapaKTepHU30BaTh COBPEMEHHbBIE HAIIPABJICHUS B PA3BUTHUU OMOJIOTUH; OITUCHIBATH UX BO3MOXKHOE
UCTIOJIb30BaHUE B MMPAKTHYECKON JEATEIbHOCTH;

- CpaBHHMBATh CIIOCOOBI IEJICHUS KJIETKH (MUTO3 U MEi03);

- pemaTh 3a/1a4M Ha octpoeHue (parmenrta Bropoii nenu JJHK no npemnoxxeHHOMy (GparMeHTy
nepBoii, u PHK (M PHK) mo yuactky JIHK;

- pemarth 3a7ayy Ha ONpeeNICHHE KOJINYECTBA XPOMOCOM B COMAaTHYECKHUX U MOJIOBBIX KJIETKAX, a
TaKkKe B KIIETKaX Mepe] HAavyajJoM JeleHHs (Melo3a WM MHTO03a) U MO ero OKOHYaHWH (IS
MHOTOKJICTOYHBIX OPTaHHU3MOB);

- pemiaTh TEHETUYECKHE 3a7aud Ha MOHOTHOPHUIIHOE CKpEIIMBAaHUE, COCTaBISATH CXEMBbI
MOHOTHOPUIHOTO CKPCIIMBAHUS, TPHUMCHSS 3aKOHBI HACIEACTBEHHOCTH W  HCIIOJIB3Ys
OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO M CUMBOJIUKY;

- YCTaHaBJIMBATh TUI HACIEIOBAaHHS M XapaKTep MPOSIBICHHUS IpPU3HAKA MO 33/JaHHOU CXeMe
POJIOCTIOBHOM, IPUMEHSSI 3aKOHBI HACIIECTBEHHOCTH;

- OLIEHMBATh PE3YJIbTAThl B3aMMOJCHCTBHS YEJIOBEKA M OKPYKAIOUICH Cpeabl, IPOTHO3UPOBAThH
BO3MOXXHBIC TOCJEJICTBUS  ACSITENBHOCTH 4YelOBEKa JJisi CYIIECTBOBAHHS  OTACIBHBIX
OMOJIOTUYECKIX OOBEKTOB U IEIBIX TPUPOIBI

TemaTtuueckoe IJIaHUPOBAHUC 10 xmacc

Ne HaumeHnoBanwme pas3nenoB u Tem K-Bo
pasznena
o TeM 9acoB
1 Buosiorus kak Hayka. MeToabl HAYYHOT'0 MO3HAHUS 3
11 Kpatkas uctopus pa3sutus Ouosioruu. Cucrtema OMOJIOTHYECKUX HAYK 1
1.2 CymIHOCTh ¥ CBOMCTBA )KMBOT0. YPOBHHU OpPraHU3alMU KUBOU IPUPOIBI. 2
2 Kaerka 10
2.1 WcTtopus nzyuenus kinetku. Knerounas teopus. 1
2.2 XVMMHYECKUH COCTaB KJIETKHU. 4
2.3 CtpoeHue 3yKapuoTUYECKOM U MPOKAPUOTUYECKOM KIIETOK. 3
2.4 Peanu3anus HacneqCTBEHHOM MHPOPMALIMU B KJIETKE. 1
2.5 Bupycsl 1
3 Oprannszm 19
3.1 Opranusm - enquHoe 1esoe. MHoroo6pasue >KUBbIX OPraHU3MOB. 1
3.2 OOMeH BeIIeCTB M PEBpaIleHHe YHEPTUN 2
3.3 Pa3mHOXKeHHe 4
3.4 WuauBuayalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3) 2
3.5 HacnencTBeHHOCTh U N3MEHYMBOCTD 7
3.6 OcHoBblI cenekuyy. bruorexHonorus. 3
OGo01meHue 3
Bcero: 35




Copaepxxanue Kypca

Beenenue (3 1)

OO0bexT u3ydeHust OMOJIOTUU — JKUBas Mpupoaa. OTIMYUTENbHbIE IPU3HAKU KUBOU MIPUPOJIBIL:
YpOBHEBasi OpraHu3alus 1 3Boolus. OCHOBHBIE YPOBHHU OPTraHU3ALMU KUBOU IPUPOABI.
CoBpeMeHHast eCTeCTBEHHOHAy4YHasi KapTuHa Mupa. Poib Ouonornyeckux Teopuit, uieH,
TUIO0TE3 B (JOPMUPOBAHNH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUpa. MeToab
IIO3HAHHUSI JKUBOU IIPUPOJBL.

Kiaerka (10 v)

PasButne 3nanuii o knerke (P. I'yk, P. Bupxos, K. bap, M. lIneiinen u T. lIsann). Knerounas
Teopusi. Poiib KJIIETOUHOW TEOPUH B CTAHOBJIEHUH COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTUHBI
MHpa. XUMUYECKHUI COCTaB KJIETKH. POJIb HEOPraHMYECKUX U OPTraHUYECKUX BEIIECTB B KIETKE U
opranusme yenoBeka. Ctpoenue kieTku. OCHOBHBIC YaCTU U OPTaHOUABI KIETKHU, UX (QYHKIUY;
JOsIICpHBIC U SJIepHBIE KIeTKH. Bupycel. Mepbl po(MIIaKTUKH paciipOCTpaHEHUsT BUPYCHBIX
3aboneBanuil. [Ipodunakruxa CIINa. Ctpoenue u ¢pynkuuu xpomocom. JJHK — HocuTennb
HacjeacTBeHHOM nHpopmanmu. Y iBoenue Mmosekyibl JJHK B kietke. 3HaueHue mocTossHCTBA
yrcna 1 GopMbl XpoMocoM B kiieTkax. ['eH. ['enetuueckuii koz. Poib reHOB B OnocuHTe3e
Oenka.

Jlemoncmpayuu

Crtpoenue mosekyibl 6enka, Ctpoenue monekyinsl JJHK, Ctpoenune monekynst PHK

Crpoenue knetku, CTpoeHHE KJIETOK MPOKAapHOT U 3ykapuoT, CTpoeHue BUpyca
Jlabopamopnvie u npakmuyeckue pabomul

HabumroieHne KaeTok pacTeHU U )KMBOTHBIX 110JI MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax
U UX ONHCaHue

Opranusm (7 4)

Opranusm — equHOE 11e70€. MHOT00Opa3ue opraHu3MoB.

OOMeH BelecTB U MPEBPALLEHHs SHEPIUU — CBOMCTBO KUBBIX OpraHu3MoB. OcoOOEHHOCTH
oOMeHa BeIeCTB Y paCTeHUH, )KUBOTHBIX, OAKTEpHUA.

Pa3mHOX€EHME — CBOWCTBO OpraHn3MoB. JleeHue KIETKH — OCHOBA POCTa, Pa3BUTHUS U
pa3MHOxeHust opranu3MoB. [losnoBoe u 6ecrionoe pazmHokeHue. On0/10TBOPEHHE, €r0
3HaueHue. MIcKycCTBEHHOE ONBIIIEHUE Y PACTEHUM U OTUIOOTBOPEHUE Y )KUBOTHBIX.
WnauBuayanbHOe pa3BUTHE OpraHu3Ma (oHToreHes). [IpudunHbl HapyleHu pa3BUTHS
opranu3mMoB. HauBuAYyanbHOE pa3BUTHE YelloBeKa. PenpoaykrusHoe 300poBbe. [locnencreus
BJIMSIHUS aJIKOTOJIsl, HUKOTHHA, HAPKOTHMUYECKUX BEIIECTB HA Pa3BUTHE 3apO/IbIIlIa YeJIOBEKa.
Llemoncmpayuu

MHoroo6pa3ue opraHu3MoB

OOMeH BelecTB U NPeBpalleHNs YHepIruu B Kinetke, PoTocuHTe3

Jenenue knetku (MUTO3, Mel03), CriocoObl Gecrionoro pasmMHoxeHus, [1onoBsie KineTku
WnauBuayanbHOE pa3BUTHE OpraHU3Ma

HacaencrBeHHOCTH M U3MeHYMBOCTH (10 1)

HacnencTtBeHHOCTh M N3MEHYMBOCTD — CBOKMCTBA OpraHu3MoB. ['eHeTHka — Hayka o
3aKOHOMEPHOCTSIX HACJIEJICTBEHHOCTH ¥ U3MEHUYUBOCTH. [".MeH1enb — 0CHOBOMOIOXKHUK
reHeTUKH. ['eHeTHuecKas TEpMUHOJIOTHS U CUMBOJIMKA. 3AKOHOMEPHOCTH HACJIE10BaHUs,
yctaHoBieHHbIe [ .MenneneM. XpoMocoMHast TEOpHsI HACIEACTBEHHOCTU. COBpEMEHHBIE
IIPEJICTaBJICHUs O TeHe ¥ reHoMe. HacnieicTBeHHas U HEHACIEICTBEHHAs M3MEHYMBOCTb.
BnusiHue MyTareHoB Ha OpraHu3M 4esloBeKa. 3HaUeHHe FeHETUKH 71l MEIULUHBI U CEJIEKIIUH.
Hacnenosanue npusHakoB y uenoBeka. [onoBeie xpomocombl. CLENIEHHOE C I10JI0M
HacyenoBanue. HacnenctBenHble 00€3HN YenoBeKa, UX MPUYHHBI U TPOPUIaKTHKA.

OcHoBblI cesexnun (3 1)

['enetuka — reopernyeckas ocHoBa cenekuuu. Cenexuusi. Yuenue H.M.BaBuosa o nenTpax
MHOT000pa3usi U NPOUCXOKIECHUS KYIbTYPHBIX pacTeHuil. OCHOBHbIE METObI CEJCKIIUU:



ruOpUIN3aIKs, UCKYCCTBEHHBINH 0TOOD.
BI/IOTCXHOHOFI/ISI, €C NOCTHUXKCHUSA, ICPCIICKTUBLI pa3BUTHA. DTHYECKUE ACIIEKTHI Pa3BUTHA
HEKOTOPBIX MCCIICIOBAHUN B OMOTEXHOJIOTUH (KIIOHUPOBAaHUE YEIIOBEKA).

IInanupyemsle pe3yabTaThl Kypca «buosorus» 11 kiaace

JIMYHOCTHBIMU pe3yJabTaTaMHu 00y4YeHHUs1 OMOJIOTUH B CPETHEH LIKOJIE SBISIOTCS:

- peanu3anus STHYECKUX YCTAHOBOK 110 OTHOLICHUIO K OMOJIOTMYECKHM OTKPBITHSM,
WCCIICOBAHMSM U UX pe3yJIbTaTam,

- IPU3HAHUS BBICOKOM LIEHHOCTH JKU3HU BO BCEX €€ MPOSIBICHUSX, 3J0POBbsI CBOEIO U IPYTUX
JIIOJIeH,

- peayin3aluy yCTaHOBOK 3/J0pPOBOr0 00pa3a )KU3HHU;

- ¢()OpMHUPOBAHHOCTH IIO3HABATEJIHBIX MOTHBOB, HAIIPABJICHHBIX Ha I1OJIy4€HHE HOBOI'O 3HAHMSI
B 00J1aCTH OMOJIOTHH B CBSI3U C OYIYIIEH IeATeTbHOCTHIO WM OBITOBBIMU TIPOOIEMaMH,
CBSI3aHHBIMHU C COXpAaHEHHEM COOCTBEHHOTI'O 37J0POBbS M KOJIOIMYECKOH 0€30MacHOCTHIO.
MeTtanpeaMeTHbIMH pe3yJIbTATAMH 00y4eHUsI OMOJIOTUU B CPEHEH LIKOJIE SBIISIOTCA:

- OBJIAJIEHUE COCTABJISIOLIMMU UCCIIEN0BATEIBCKON U IIPOEKTHOM JEATEIBHOCTH, BKIIIOYAs
YMEHMsI BUJETh POOJIEMY, CTABUTh BOIIPOCHI, BHIABUTAaTh TMIIOTE3bI, JaBaTh ONPEICICHUS
HOHATHUAM, KIacCU(PUIMPOBATH, HAOIIOAATh, IPOBOJUTH SKCIIEPUMEHTHI, JeIaTh BEIBObI U
3aKJII0YEHHUS, CTPYKTYPUPOBATh MaTepuall, O0bsICHUTh, JOKa3bIBaTh, 3allMIIATh CBOU HJIEU;

- yMeHue paboTaThk C pa3HbIMU UCTOUHUKAMH OMOJIOrMYecKOr NHPOPMALMU: HAXOAUTh
OHoIoTNYeCKyI0 HH(OPMAIIHMIO B PA3IMYHBIX UCTOYHUKAX, aHATU3UPOBATH U OLICHUBATD
uH(popMalrio, mpeoOpa3oBsIBaTh HHAOOPMALIUIO U3 OAHON (OPMBI B IPYTYIO

- CIIOCOOHOCTH BBIOUPATh LIEJIEBBIE U CMBICIOBbIE YCTAHOBKU B CBOMX JACHCTBMSIX U MOCTYIIKaX
10 OTHOILEHHUIO K JKUBOH NPUPOJE, 310POBBIO CBOEMY U OKPYKAIOLINX

IIpeaMeTHbIMU pe3yJbTATAMM 00Y4YEHUSI OMOJIOTHH B LIKOJIE SBIISIOTCS:

1.B nosnasamenvholl (uHmenieKmyanvHoll) cgepe:

- XapaKTEepUCTHKA COJEPKaHUS OMOJIOTMUECKUX TEOPUH (KJIE€TOYHAs!, SBOIIOIIMOHHA 51 TEOPHSI
Y.lapBuna),; yauenus B.J. Bepnanckoro o 6nocgepe; 3akoHoB I'. Menens, 3akoHOMepHOCTeH
M3MEHYUBOCTH;

- BKJIa/1a BBIJAIOIINXCSl YUEHBIX B pa3BUTHE OMOJIOTMYECKOI HayKH

- BBIJIEJIEHUE CYIIIECTBEHHBIX IPU3HAKOB OMOJIOTMUECKUX O0BEKTOB (KJIETOK: paCTUTENILHOMN U
JKUBOTHOMH, IOJIOBBIX U COMAaTUYECKUX, JOANEPHBIX U SACPHBIX; OPraHU3MOB: OJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX; BUJIOB, 3KOCHUCTEM, OMocdepbl)u mporeccoB (0OMEH BEUIECTB U SHEPTUH,
pa3MHOXKEHUE, I€JICHUE KIIETKH, OINIOOTBOPEHHE, JEMCTBUE €CTECTBEHHOTO
oT0opa,00pa3oBaHKe BUA0B, KpDYrOBOPOT BEIIECTB)

- 00BbsICHEHUE posi OMOJIOrHH B (POPMUPOBAHUM HAYYHOTO MHUPOBO33pPEHHUS, BKJIa1a
OMOJOrNYECKUX TeOpUl B (hOpMHUPOBAHHE COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MHUPA;
OTPHULATENIBHOTO BIMSAHUS AJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKHX BELIECTB HA Pa3BUTHE
3apo/Iblllla YeJI0BEKa; BIMSIHIE MyTareHOB Ha OPTaHU3M YeJIOBEKa; SKOJIOrH4ecKuX (akTopoB Ha
OpraHU3MBbl; IPUYKH HBOJIIOLINN, U3MEHIEMOCTH BU0B, HAPYIIEHNUN Pa3BUTHS OPTaHNU3MOB,
HACJIEJICTBEHHBIX 3a00I€BaHUM, MyTaIIHiA;

- IPUBEACHUE JOKA3aTENIbCTB (apryMeHTalus1) €AUHCTBA )KMBOW U HEKMBOM NPUPOBI, POACTBA
’KUBBIX OPraHU3MOB M OKPYKaloLIeil cpesibl; HE0OXOJMMOCTH COXPAHEHUS BUOB

- YMEHUE T0JIb30BaThCSI OMOJIOTMYECKONU TEPMUHOJIOTHEH U CUMBOJIMKOM;

- peleHne 3IeMEeHTapHbIX OMOJOTHYECKHUX 33]1a4; COCTABJIEHUE DJIEMEHTAPHBIX CXEM CKpEIIH-
BaHUS U CXEM IEPEHOCAa BEIIECTB U YHEPTUU B IKOCUCTEMaX (I[eNH MUTaHuU);

- onrcanue oco0el BHIOB 1O MOP(}OTIOTHIECKOMY KPUTEPHIO;

- BBISIBJIEHUE N3MEHYMBOCTH, IPUCTIOCOOICHUI OpraHu3MOB K cpejie OOuTaHMs;

- CpaBHEHHE OMOJIOTUYECKUX 0OBEKTOB (XUMUYECKUI COCTaB TeJl )KUBOW U HEXKUBOW IIPUPO/IBI,
3apOJIBIIIN YEJIOBEKA U APYTHX MIIEKOMHUTAIOIIMX, IPUPOTHBIE SKOCUCTEMBI U arpO3KOCUCTEMBI)



¥ (OPMYITHPOBKA BBIBOIOB HA OCHOBE CPAaBHEHUSI.

2.B yennocmHo-opueHmayuonHol cgepe:

- QHAJIM3 U OICHKA PA3IMYHbIX TUIIOTE3 CYIIHOCTH KU3HH, IIPOUCXOXKICHHS )KU3HHU U YEJIOBeKa,
rJ100aTbHBIX KOJOTHYECKUX MPoOIeM U IMyTel UX pelIeHus, OCIeACTBUNA COOCTBEHHON
JIeATEIIFHOCTH B OKPYKaIOIIeH cpefe;

- OIIEHKA ATHYECKHUX aCIeKTOB HEKOTOPBIX UCCIICAOBAHM B 00:1aCTH OMOTEXHOJIOTUI
(KJIIOHUPOBAHUE, HCKYCCTBEHHOE OILIOIOTBOPEHNUE)

3.B cghepe mpy0osotui OesimenbHOCmL:

- OBJIAJICHNE YMEHUSIMH U HaBBIKAMH ITOCTAHOBKU OMOJIOTHYECKUX 3KCIIEPUMEHTOB H
00BsICHEHUE UX PE3YJIbTATOB

4. B chepe puzuueckoul oesmenvHocmu.

- 000cHOBaHME U cOOIOACHNE Mep MPO(UITAKTUKHA BUPYCHBIX 3a00JI€BaHUM, BPEAHBIX PUBBIUEK
(KypeHwue, aJKOTroJIM3M, HAPKOMAaHUS ) IPAaBUII IIOBEJICHUS B TIPUPOTHOM Cperie.

OCHOBY CTPYKTYpPHPOBaHHUS COJCPKAHUS Kypca OMOJIOTHH B CPEHEN IIKOJIE COCTABIISIOT
BEIYIIHE CHCTEMOOOPA3YIOIINE HICH — OTIIMIUTEIILHBIE 0COOCHHOCTH JKUBOM NPHUPOBI, €€
YPOBHEBAsI OPraHU3aIUs U HBOJIOIHS, B COOTBETCTBUH C KOTOPBIMH BBI/ICICHBI
co/iepsKaTeJIbHbIe JUHHH Kypca:

Bug;
DKOCHUCTEMBI.

B pesynomame usyuenus ouonocuu na 6azoeom yposue 6 10-11 knacce yuenuk 001x1cen
3HaAmMb /NOHUMAMb:

v OCHOBHbIE NON0JHCeHUs: OUOTOTHUECKUX TEOPHH (KJIETOYHAas!, XPOMOCOMHAs); CYIIHOCTh
3akoHOB I".Menzens, 3aKOHOMEPHOCTEH N3MEHYMBOCTH;

v cmpoeHue ouono2uyeckux 00veKmoas. KIEeTKH; TeHOB U XpOMOCOM;

v CYWHOCMb OUONI02UYECKUX NPOYeccos: Pa3MHOXKEHHE, OTLUIO0TBOPEHUE,

v 8KIAO 8bIOAIOWUXCS YYEHbIX B PA3BUTHE OMOJIOTHYECKOM HayKH; OMOJIOTHYECKYIO

TEPMHHOJIOTHIO U CUMBOJIUKY;

v ymemb

00vACHAmMY: POIIb ONOIOTUH B (POPMUPOBAHMM HAYYHOTO MUPOBO33PEHMSL; BKIIA]
OMOJIOTYECKUX TEOPH B (POPMUPOBAHNE COBPEMEHHOW €CTeCTBEHHOHAYYHOH KapTHHBI MUPa;
€IMHCTBO )XMBOW U HEKUBOM MPUPOIBI, POJACTBO KUBBIX OPTaHU3MOB; OTPUIATENILHOE BIUSIHUE
AJIKOT0JIs1, HHKOTHHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE 3apObIIIa YEIOBEKA; BIUSHUE
MyTareHOB Ha OpraHU3M 4YeJI0BeKa, SKOJIOIMUECKUX (paKTOPOB Ha OpPraHU3MbI; B3aUMOCBSI3U
OpPraHU3MOB M OKPYXaroUIeH cpesibl; MPUYMHBI HApYIIEHUN pa3BUTHS OPraHU3MOB,
HACJIEJICTBEHHBIX 3a00JI€BaHNN, MyTaIlUH,

peutams dIeMEHTapHble OMOJIOTHYECKHE 3a7a4l; COCTABIIATH YJIEMEHTAPHbBIE CXEMBbI
CKpEIIUBaHNUS;

6b1A16/1AMb UCTOUHNKH MyTar€HOB B OKPY’KaroLEHN cpefie (KOCBEHHO), aHTPOIIOTEHHbBIE
M3MEHEHHUS B 3KOCUCTEMAX CBOEM MECTHOCTH;

cpasHueamsy: OUOIOTHYECKHE OOBEKTHI (XUMHUECKUI COCTaB Tell )KUBOM U HEKUBOM MPUPO/IHI,
mporiecchl (TI0JI0BOE B 0ECI0I0e pa3MHOKEHWE) U JIeJIaTh BHIBOJBI HA OCHOBE CPAaBHEHUS;
aHAU3UPOSAMb U OUeHUugams ro0aIbHBIE IKOJOTHYECKHE MPOOIEMbl U MMYTH UX PELIeHus,
MOCIIEACTBHSI COOCTBEHHOM JI€ATEILHOCTH B OKPYKAIOILEH Cpene;

Haxo0ump UHGOPMALINIO O OMOIOTHYECKUX O0BEKTaX B Pa3IMUHbIX UCTOYHHUKAX (Y4eOHBIX
TeKCTax, CIPaBOYHHUKAX, HAYYHO-TTOMYJISIPHBIX U3/IaHUSAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
pecypcax HTepHET) 1 KpUTUYECKU €€ OLICHUBATh;

UCnoIb308ams NPUOOPEemeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeIbHOCU U



NOBCEOHEBHOIL HCUHU OTIA:

coOuroIeHust Mep MPOPUIAKTUKY OTPABICHHA, BUPYCHBIX M IPYTUX 3a00JI€BaHUMN, CTPECCOB,
BPE/IHBIX PUBBIYEK (KYpPEHHE, AIKOT0JIM3M, HAPKOMaHUs); IPaBUJI IIOBEIEHUS B IIPUPOIHON
CpeZie; OLIEHKU 3TUYECKUX aCIEKTOB HEKOTOPHIX MCCIEOBAHNHN B 00J1aCTH OMOTEXHOIOTHU
(KJIOHMPOBAHUE, UICKYCCTBEHHOE OILIOJOTBOPEHUE).

B pe3yabrare uzydenusi yueOHoro npeamera «buosiorns» Ha ypoBHe
cpeaHero o01ero o0pa3oBaHus:

BoinyckHuk Ha 6230BOM YPOBHE HAYYMTCS:

- pacKpbIBaTh Ha MpUMepax pojb OMOJIOTUU B (OPMUPOBAHUN COBPEMEHHOW HAyYHOU KapTHHBI
MUpA U B IPAKTUYECKOHN JEATEIbHOCTH JIIOIEH;

- IOHUMAaTh U OMHUCHIBATH B3aHMOCBSI3b MEX]y €CTECTBEHHBIMU HayKamH: OuoJioruel, Gpu3nkou,
XUMHEN; YCTaHABJIMBATh B3aUMOCBSI3b IPUPOIHBIX SBJICHU;

MOHUMATh CMBICJ, Pa3MyaTh M OMHCHIBATH CHUCTEMHYIO CBSI3b MEX]Y OCHOBOMOJATAIOIIUMU
OMOJOTUYECKUMHU MOHSATUSAMU: KJIETKa, OpraHu3M, BU, SKOCUCTeMa, brocdepa;

- HCNOJNb30BaThb OCHOBHBIE METOJbl HAyYHOrO TIO3HaHMSI B Y4EOHBIX OHOJIOTMYECKHX
MCCJICIOBAHMSIX, TPOBOAUTDH SKCIIEPUMEHTHI IO U3YUCHHIO OMOIOTHYEeCKUX OOBEKTOB U SIBJICHMIA,
OOBSACHATH PE3yIbTaThl SKCIEPUMEHTOB, AaHAJTM3UPOBATh UX, (DOPMYJIUPOBATH BHIBObL;

- (opmynupoBaTh TMIOTE3bl HAa OCHOBAHUU MPEUIOKEHHOW Ouonornueckoil uHdopmanuu u
npeJiaraTb BApUaHThl IPOBEPKU TUIIOTE3;

- CpaBHUBATh OMOJOTHYECKHE OOBEKTHI MEXKAY COOO0M MO 3alaHHBIM KPUTEPHSIM, J1€1aTh BHIBOIBI
Y YMO3aKJIFOUEHHUS! Ha OCHOBE CPaBHEHMUS;

- 00OCHOBBIBaTH E€IUHCTBO >KMBOM M HEXKHUBOH MPUPOJIBI, POJCTBO JKUBBIX OPraHU3MOB,
B3alMOCBS3M OPTaHU3MOB U OKPY>KAIOILIEel Cpe/ibl Ha OCHOBE OMOJIOTMUYECKUX TEOPUI;

- MIPUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX IPYII OPraHUYECKUX COCTUHEHHM KiIeTKH (OETKOB,
JKUPOB, YIJIEBOJOB, HYKJIEHMHOBBIX KHCIIOT);

- pacmo3HaBaTh KJIETKH (IIPOKAPUOT M 3YKapuOT, PACTEHHH M JKMBOTHBIX) MO ONUCAHHIO, HA
CXEMAaTUYECKUX H300paKEHUSIX; YCTaHABIMBATh CBS3b CTPOEHUS U (PYHKIMH KOMIIOHEHTOB
KJIETKH, 000CHOBBIBaTh MHOT000pa3ne KIETOK;

- pacro3HaBaTh MOMYJISAIUI0 U OMOJIOTMYECKU BUJ] IO OCHOBHBIM ITPU3HAKAM;

- ONHUCHIBaTh ()EHOTUI MHOTOKJIETOYHBIX PACTEHUH M IKUBOTHBIX IO MOP(}OIOrHYECKOMY
KpUTEPUIO;

- 00BSCHATH MHOI000pa3ie OpraHu3MOB, IPUMEHSS YBOIIOIMOHHYIO TEOPHUIO;

- KJaccu(pUUMpOBaTh OHOJOTMYECKHE OOBEKThl HAa OCHOBAaHMHM OJIHOTO WM HECKOJIBKHX
CYIIECTBEHHBIX MPU3HAKOB (TUIIBI MUTAHUS, CIIOCOOBI JABIXaHUS U PA3MHOXKEHUS, OCOOEHHOCTH
pa3BUTHS);

- OOBSCHATH MPUYMHBI HACJIEJCTBEHHBIX 3a00JI€BaHUil;

- BBIABJIATH M3MEHYMBOCTh Yy OPraHM3MOB; OOBSCHATH IMPOSABIEHUE BHUJIOB W3MEHUYMBOCTH,
MCIIOJIb3YS 3aKOHOMEPHOCTH U3MEHUYNBOCTH; CPAaBHUBATh HACJIEICTBEHHYIO U HEHACIIEICTBEHHYIO
HU3MEHYUBOCTb;

- BBIABJIATE MOpQoJoruyeckue, (Hu3noIOrnyeckue, MOBeACHYECKHe aIaNTallil OpraHu3MOB K
cpenie OOUTaHUs U EHCTBUIO IKOJIOTUYECKUX (PAKTOPOB;

COCTaBJIATh CXEMBI IIEPEHOCA BEIIECTB U DHEPTUHU B IKOCHCTEME (LIENH MUTaHUS);

- IPUBOUTH JI0KA3aTEIHCTBA HEOOXOMMOCTH COXPaHEHHUsT OMOPAa3HOOOpa3usl Il yCTOMIUBOTO
pa3BUTHUS U OXPAHbI OKPYKAIOLIEH Cpeabl;

- OLICHUBATh JOCTOBEPHOCTh OMOJOTHUYECKON HH(POPMAIIH, TOJTYYEHHOM U3 Pa3HbIX HCTOUHUKOB,
BBIJICJIATE HEOOXOIUMYI0 MH(OPMALMIO A WUCHOJb30BaHUA €€ B y4eOHOW AEATeNbHOCTH H
pEeIIeHNU IPAaKTUYECKUX 3a/1a4;

- IPEJCTABIATH OMOJIOTMYECKYI0 HH(POPMAIIMIO B BUJIE TEKCTA, TaOIHIIbI, rpaduKa, TuarpaMMbl U
JIeN1aTh BBIBOJIbI HA OCHOBAHUU MPEJICTABICHHBIX JaHHbBIX;



- OOCHHUBATL POJIb I[OCTI/I}KCHI/Iﬁ TCHCTHUKU, CCJICKIIUU, OHMOTEXHOJIOTUH B HpaKTquCKOﬁ
JACATCIIBHOCTH 4YCJIOBCKA U B COOCTBEHHOM KHU3HU,

- 00BSICHATH HETaTUBHOE BJIHSHUE BCIIICCTB (aJ'IKOFOJ'IH, HUKOTHHA, HAPKOTHYICCKUX BGHICCTB) Ha
3apOAbIIICBOC PA3BUTHUC YCIIOBCKA,

- OOBSICHATD MOCJICACTBH BIIUAHUA MYTarcHOB,

- 0OBSICHATH BO3MOYKHBIC IMPUYUHBI HACJICACTBCHHBIX 3a00JIeBaHUH.

BLIHyCKHHK HA 0230BOM YPOBHE IMOJYYHUT BO3BMOKHOCTb HAYUYHUTbLCH:

- JaBaTh HAay4YHOe OOBSICHEHHWE OuojoruvyeckuMm (akram, mporeccam, SBICHHUSM,
3aKOHOMEPHOCTSIM, HCIIOJIb3Yys OMOJIOTUYECKUE TEOPUH (KJIETOUHYIO, 3BOJIIOLUOHHYIO), YUYEHHE O
O6uocdepe, 3aKOHBI HACIIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYHUBOCTH;

- XapaKTepHU30BaTh COBPEMEHHbBIE HAMIPABJICHUS B PA3BUTHUU OMOJIOTUH; OITUCHIBATH UX BO3MOXKHOE
UCIIOJIb30BaHUE B TIPAKTHYECKON JIEATEIHHOCTH;

- CpaBHHMBATh CIIOCOOBI IEJICHUS KJIETKU (MUTO3 U MEi03);

- pemaTh 3a/1a4M Ha octpoenue (parmenta Bropoi nenu JJHK no mpemnoxxenHoMy GpparmMeHTy
nepsoid, u PHK (M PHK) no yuactky JJHK;

- pemarth 3a7ayy Ha OINpeeNICHHE KOJINYECTBA XPOMOCOM B COMaTHYECKHUX U MOJIOBBIX KJIETKAX, a
TakKe B KIIETKaX Mepe] HAavyaJoM JeleHHs (Melo3a WM MHTO03a) U MO ero OKOHYaHWH (IS
MHOTOKJICTOYHBIX OPTaHHU3MOB);

- pemiaTh TE€HETUYECKHE 3a7aud Ha MOHOTHOPHUIIHOE CKpEUIMBAaHUE, COCTABISATH CXEMBbI
MOHOTHOPUIHOTO CKPCIIMBAHUS, TPHUMCHSS 3aKOHBI HACIEACTBEHHOCTH W  HCIOJIB3Ys
OHMOJIOTUYECKYIO0 TEPMUHOJIOTHIO M CUMBOJIUKY;

- YCTaHABJIMBATh THUI HACIICJIOBAHMS W XapaKTep MPOSBICHUS IMPHU3HAKA 10 33JIaHHOW CXeMe
POJIOCTIOBHOM, IPUMEHSSI 3aKOHBI HACIIECTBEHHOCTH;

- OLIEHMBATh PE3YJIbTAThl B3aMMOJCHCTBHS YEJIOBEKA M OKPYKAIOIICH Cpeabl, IPOTHO3UPOBAThH
BO3MOXXHBIEC TOCJEJICTBUS ACSITENBHOCTH 4YelOBEKa JJisi CYIIECTBOBAHHS  OTACIbHBIX
OMOJIOTUYIECKIX OOBEKTOB U IEIBIX TPUPOIBI

TemaTtuueckoe IJIAaHUPOBAHUC 11 xmacc

1 Bun 21
1.1 Hcropust 5BOTIOIMOHHBIX UIEH 5
1.2 CoBpeMeHHOE HBOJIIOIMOHHOE YUCHHE 9
1.3 [IponcxoxaeHue KU3HU Ha 3emiie 3
1.4 [IpoucxoxaeHue yenoBeka 4
2 JKOCHCTEMBI 13
2.1 Okonornyeckue pakTopsl 3
2.2 CTpyKTypa 5KOCUCTEM 4
2.3 buocdepa- rnmobanpHas s3KkocucTeMa 2
2.4 buocdepa u yenosek 4

Bcero: 34

Conep:kanue kypca

dposonus (21 v)

Hcropus »BomoniMoHHbIX uiel. 3nauenue padot K.JIunnes, yaenus XK.b.Jlamapka,
sBostoiMoHHOU Teopun Y. /lapsuna. Pob 3B0NOIIMOHHOM Teopuu B GOpMUPOBAHUN
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI Mupa. Bun, ero xpurepuu. [omymnsanus -
CTPYKTYpHasl €JUHNLA BUJ1A, €AMHUILIA SBOJIIOLNH.

JIBIOKyIIIME CHITBI 9BOJIIOLIMH, UX BIMSHUE HA reHOo(oH T oy sinuu. CHHTeTHYecKast Teopus



sBosroLuK. Pe3ynbTatel sBomonuu. CoxpaHeHne MHOroo0pasus BUAOB KaK OCHOBA
yCTOMUUBOTO pa3BUTHA Onocdepsl. [IpuunHbl BeiMupaHus BUI0B. buonornueckuii nporpecc u
Ouosornyeckuii perpecc.

['unoTe3bl NPOUCXOKACHUS )KU3HU. OTIIMYUTENBbHBIE IPU3HAKU KUBOTO. Y CII0KHEHHUE HKUBBIX
OpPraHU3MOB Ha 3eMJIE B IIPOLIECCE IBOIIOLUH. [ MIIOTE3bI MPOUCXOKICHUS YEI0BEKa.
Jloka3zaTenbcTBa pOACTBA YENOBEKA ¢ MIIEKOIIUTAIOIMMU >KUBOTHBIMU. DBOJIIOIUS YEIOBEKa.
[TponcxoxaeHne 4eI0BEUECKUX pac.

JleMoHCTpaL U

Bo3nukHOBEHHE U MHOT000Opa3ue MpUCIIOCOOIEHUH Y OPraHU3MOB

OBOJIIOLUS PACTUTENBHOIO MUPA

OBoroLus )KUBOTHOTO MHUpa

Penkue u ucuesaromue BUIbI

@DOopMBI COXPAaHHOCTU MCKOIIAEMBIX PACTEHUHN U )KUBOTHBIX

IIpoucxoxaeHue yeaoBeKa

[TpoucxoxaeHne 4eI0BEUYECKUX pac

JlabopaTopHble U IpakTHYeCKHE PAadOThI
Ornucanne ocoOeit Buaa o MoppoIorudeckomy KpUTEpHUIO
BrisiBnieHNE H3MEHUYUBOCTH Y 0COOCH OTHOTO BUIA

OcHoBbl 3k010rUH (13 1)

Dkonorudeckue PakTopsl, UX 3HAYCHUE B )KU3HH OPraHU3MOB. BHOJIOTHYECKIE PUTMBI.
MeXBHI0BbIE OTHOIICHHS: Tapa3UTU3M, XUITHUYECTBO, KOHKYPEHIIHsI, CMMONO03. BumoBas u
IIPOCTPAHCTBEHHAs CTPYKTYypa 3kocucteM. [IuieBbie cBa3U, KpyroBOpOT BEILIECTB U
MpeBpalleHHs] SHEPTUHU B 3KocucTeMax. [[pHunHbl yCTONYMBOCTH M CMEHBI 9KOCHUCTEM.
HckyccTBeHHBIE COOOIIECTBA — arPO3KOCUCTEMBI.

buocdepa — rinobanbHas skocuctema. Yuenue B. . Bepuaackoro o 6uochepe. Porib xuBbix
opranu3moB B 6nocdepe. buomacca. bruonornueckuii KpyroBopoT (Ha nmpuMepe KpyroBopora
yraepoja).

Oomtonus 6uocdepsl. [1obanbHbIe 3KOI0THYECKUE TPOOIEMBI U ITYTH UX PELICHHUS.
[TocnencTBus 1eATeNbHOCTH YellOBEKa B OKpyxKatolen cpeze. [IpaBuiia moBeneHus B
IIPUPOJHOM cpene.

JleMoHCTpanuu

MeKBHUI0BbIE OTHOIIEHUS: TAPA3UTH3M, XHIIIHUYECTBO, KOHKYPEHIIUS, CAMON03

SpycHOCTh PacTUTENBHOTO COOOIIECTBA

ITumeBble 1IeTIN B CETH

Dkonoruyeckas mupaMuaa

KpyroBoport BeliecTs 1 npeBpalieHusi JHEPruu B SKOCUCTEME

DxocucTema

ArposkocucreMa

buocdepa

KpyroBoport yriepona B 6uochepe

3anoBeAHUKU



