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NOACHUTEJIbHAA 3ATNMNCKA

IIpemnaraemast paboyasi rporpamMma peaau3yeTcsl IpU MCIOJb30BAaHUU y4eO-
HukoB «buomorus. 10 kmacc» m «buosorms. 11 kmace» monm pemakiyeil Mpo-
¢eccopa B. B. Ilaceunmka. IIporpamma cocTaBieHa B COOTBETCTBUM C TpeOO-
BaHUSIMU K pe3yJbTaTaM CpeaHero obluero obpaszoBaHus, YTBepKaAEHHbIMU De-
JIepaJIbHBIM TOCYIAapCTBEHHBIM O0Opa30BaTeJIbHBIM CTaHIApPTOM CPETHETrO OOIIEro
oOpa3oBaHUsI.

[Tporpamma pazpaboTaHa ¢ YYETOM aKTyaJbHbIX 3adady OOy4yeHUsI, BOCIMTA-
HUSI U pa3BuTus oOydaromuxcsa. OHa y4YUTHIBAET YCJIOBUSI, HEOOXOAMMBIEC IS
pa3BUTHUSI JIMYHOCTHBIX M MO3HABAaTEIbHBIX KaueCTB OOYYaIOIIMXCSI.

IIporpamma BKIIO4aeT 00sI3aTeIbHYIO YacTh YYEOHOTO Kypca, M3JI0KEHHYIO B
«ITpuMepHOI1I OCHOBHOII 00Opa3oBaTeJbHON MporpamMme IO OMOJIOTMM Ha YPOBHE
cpenHero obOiiero obpaszoBaHuUsI», M paccuuTaHa Ha 70 yacoB. B Heil comep-
XKUTCS TIPUMEPHBIN MepeueHb JJabopaTOPHBIX U MPAKTUYECKUX paboT, HE Bce U3
KOTOPBIX 00S3aTeNIbHBI JJISI BBITIOJHEHUS. YUMTEIb MOXKET BBIOpaTh U3 HUX TeE,
IIJISI TIPOBEIEHUSI KOTOPBIX €CTh COOTBETCTBYIOIIME YCJIIOBUSI B IIIKOJIE.

OcBoeHUE MOporpaMMbl IO OUOJIOTUM OOecneuynBaeT OBJAACHUE OCHOBAMU
y4eOHO-MCCeA0BATEILCKON NesTeIbHOCTA, HAYyYHBIMU METOIaMU pPEllIeHUs pa3-
JIMYHBIX TEOPETUYECKUX M MPaKTUUYEeCKUX 3aiad.

M3zyuyeHue Ouojorum Ha 0a30BOM ypOBHE OPUEHTUPOBAHO Ha oOecrieueHue
00111e00pa30BaTeIbHONM W OOIIEKYJIBTYPHOI MOATOTOBKM BbIITYCKHUKOB.

Ha 6Ga3zoBoM ypoBHe u3ydyeHue IpeameTra «buojiorusi» B yactu (opMupoBa-
HUSI Yy OOydYaroluxcss HAaydyHOTO MMPOBO33PEHUSI, OCBOCHUSI OOIIEHAyYHBIX Me-
TOAOB, OCBOCHMUSI TPAKTUUECKOTO IMPUMEHEHUSI HAaydyHbIX 3HAHWI OCHOBAHO Ha
MEXIIPEIMETHBIX CBSI3SIX C MpeaMeTaMu o0JIacTeil eCTeCTBEHHbBIX, MaTeMaTuye-
CKMX Y TyYMaHMTApHBIX HayK.

Pabouasg mporpamma 1o OGMOJIOTUM BKJIIOUAET CIEAYIOIIUE pa3iaeibl:

1. ITogcHUTeNbHAS 3allMCKa, B KOTOPO YTOUHSIOTCS OOIMe 1eau obpa3oBa-
HUSI ¢ y4€TOM crneur@uKy OMOJIOTMM KaK y4eOHOro mpeamera.

2. O6was xapakTepucTUKa y4eOHOro TpeaMera ¢ orpeaeieHueM lejiel u 3a-
Jlad ero u3y4yeHwusl.

3. MecTo Kypca Ouosoruu B y4yeOHOM ILIaHE.

4. PesynbTaThl OCBOCHMSI Kypca OWOJOTUM — JIMYHOCTHbBIE, TPEIAMETHBIE U
MeTarnpeaMeTHbIE.

5. ConepxxaHue Kypca OMOJIOTUU.

6. IlnaHnupyemble pe3yiabTaTbl U3Yy4eHUsI Kypca OMOJIOTHM.

7. IlpuMepHOe TeMaTudecKoe IUIaHUpOBaHUE.



OBLLAA XAPAKTEPUCTUKA YYEBHOIO MNPEAMETA

B cucreMe ecTecTBEHHO-HAy4YHOTo OOpa3oBaHWsI OMOJOTUSI KakK YYEOHBIN
MpeaMeT 3aHMMaeT BaXKHOE MECTO B (DOPMUPOBAHUU: HAYYHOW KapTUHBI MUPA;
(GYHKIIMOHAJIILHOW TPaMOTHOCTH, HEOOXOAMMOM [J1I MOBCEAHEBHOW >KM3HU; Ha-
BBIKOB 37J0pPOBOTO M 0O€30I1acHOro [IJIs Y€J0BEKa M OKpYyXalollel cpenbl oOpasa
JKW3HU; DKOJOTMYECKOTO CO3HAHUS; IIEHHOCTHOTO OTHOIIEHUSI K XXUBOU MpUpoe
U YeJIOBEKY; COOCTBEHHOI MO3UILIMU MO OTHOIIECHMIO K OMOJIOTMYeCKOU MHMOp-
Maliu, TOJydaeMoil M3 pa3HbIX MCTOYHMKOB. M3ydeHue OMONIOrMM CO3MaET yc-
JioBUsl i1 (hOPMUPOBAHUS Yy OOYyYaIOIIMXCS WHTEIEKTYaIbHbIX, TPaXXIaHCKUX,
KOMMYHMKAIIMOHHBIX W WH(MOPMAIIMOHHBIX KOMIMETEHIIUA.

HM3yuyenue kypca «buonorus» B crapiieil IIKOJie HallpaBJIeHO Ha pellcHUe
clIeAyIOIINX 3a1a4:

1) dbopmupoBaHue cUCTEMbl OMOJOTMUYECKUX 3HAHUI KaK KOMIIOHEHTa ecTe-
CTBEHHO-HAy4YHOI KapTWUHBI MUPA;

2) pa3BuTHE JMYHOCTU OOYYAIOIIMXCS, UX MHTEUIEKTYaJlbHO€ W HPaBCTBEH-
HOE COBEpIIEHCTBOBaHUE, (DOPMUPOBAHNE Y HUX TYMAHUCTUUYECKUX OTHOLICHUM
1 3KOJIOTMYECKU IIeJIeCOO0pa3HOro IOBENCHUS B OBITY M TPYOOBOM IESITEIbHO-
CTH;

3) BbIpaOOTKY MOHUMAaHMUSI OOIIECTBEHHOU MOTPEOHOCTU B Pa3BUTUU OUOJIO-
MM, a Takxke (hOpMUPOBAHME OTHOIIEHUS K OMOJOTMU KaK BO3MOXHOU 00JiacTh
Oynylieit mpakTU4ecKoi AesITeIbHOCTU.

IMeam Guosiornyeckoro obpa3zoBaHUsl B cTaplieil 1iKojae hopMyIupyroTcss Ha
HECKOJIBKUX YPOBHSX: ITIO0AJIbHOM, METaIllpeIMETHOM, JTUYHOCTHOM U TIpEeIMET-
HOM, Ha YpOBHE TpeOOBaHMII K pe3yJIbTaTaM OCBOCHMSI COIEPXKAHUS TIpeIMeT-
HBIX TPOrpamMM.

['mobanbHbBIE 1IETM OMOJIOTMYECKOTO OOpa3oBaHUS SIBJISIIOTCSI OOIUMU JJIST OC-
HOBHOM W cTaplleil IIKOJbl U ONPEeAesIIOTCS COLMaIbHBIMU TPEeOOBaHUSIMU, B
TOM 4YUCJIe M3MEHEHMEM COLIMaJIbHOW CHUTYyalluM pa3BUTUSI — POCTOM WMH(pOP-
MAalIMOHHBIX TIEPErpy30K, M3MEHEHMEM XapakTepa U Croco0OB OOILIEHUS U CO-
LUAJIBHBIX B3aUMOACUCTBUI (OOBEMBI M CITOCOOBI MOJYYSHUS] MHMOpPMALIUU T1O-
POXIAIOT psii OCOOEHHOCTE pa3BUTUSI COBPEMEHHBIX IToapocTkoB). Haumbonee
MPOAYKTUBHBIMU ST PELIeHUs 3a7a4 pa3BUTUS TOAPOCTKA SIBJISIOTCS COLIMOMO-
palbHasg U WHTEJJIEKTYyalbHasl B3POCIOCTb.

ITomumo »ToOro, mioGaibHbIe LIeau (QOPMYIUPYIOTCS C YUYETOM pPacCMOTpe-
HUS OMOJIOTMYECKOrO0 OOpa3soBaHUSI KaK KOMITOHEHTAa CUCTeMBI O0Opa3oBaHUS B
LIEJIOM, TI0O3TOMY OHU SIBJISIIOTCSI Haumbojiee OOIIMMU U COLUATbHO 3HAYMMBIMU.

C y4€ToM BbIllIEHa3BaHHBIX TOAXOA0B MIOOATbHBIMU LIEASIMU OMOJIOTMYECKOTO
00pa3oBaHUS SIBIISIFOTCSI:



— couuaiu3anusi odydarolmuxcss Kak BXOXIEHUE B MUP KYJAbTYPbl U COLIM-
aJIbHBIX OTHOIIIEHUI, oOecreuynBaplllee BKJIIOUEHUE ydyallldXcs B Ty WIM MHYIO
TpYIy JUOO OOIIHOCTh — HOCUTENSI €€ HOpM, LIeHHOCTei, opueHTaluit, ocBa-
MBaeMbIX B IMpoliecce 3HAKOMCTBAa C MUPOM >KMBOUW TMPUPOIbI;

— TpUOOIIEHUE K MO3HaBaTEILHON KYJIbType KaK CUCTeMe IMO3HaBaTeJIbHbIX
(HayyHBIX) 1LIEHHOCTE, HAKOIUICHHBIX OOIIECTBOM B cdepe OMOoJOrnuecKoi
HayKM.

ITomuMo 3TOro, OuoJiornyeckoe odpa3oBaHUe Ha cTapllueil CTyNeHU IMpUu3Ba-
HO 00eCIIeUUTh:;

— OpMEHTAIIMIO B CUCTEME ITUUYECKHUX HOPM U LIEHHOCTEW OTHOCUTEIBbHO Me-
TOIOB, PE3yJILTATOB M JOCTUXKEHUII COBPEMEHHOI OMOJIOTMYECKON HAyKW;

— pa3BUTHUE TTO3HABATEIbHBIX KaueCTB JUUYHOCTU, B TOM 4HCJe MO3HABATE/b-
HOTro MHTEepeca K M3y4eHUIO OOIIUX OMOJIOrMYecKuX 3aKOHOMEpPHOCTeW M camo-
MY MpOLIECCYy HAyYHOTO MO3HaHMSI;

— OBJIaJieHUe y4eOHO-TMO3HABATEIbHBIMU U 1IEHHOCTHO-CMBICJIOBBIMU KOMIIE-
TEHTHOCTSIMU 1Jisl (pOpMUPOBAHUSI TIO3HABATEJbHOU M HPABCTBEHHOU KYJBTYPHI,
Hay4YHOTO0 MUWPOBO33PEHUSI, a TakKXKe METOMOJIOTHEll OUMOJIOTMYECKOTro 3KCIepu-
MEHTa U BJIEMEHTApHBIMU METOJaMU OUOJOTUYECKUX UCCIACHOBAHMIA;

— (dopMUpOBaHUE 3KOJIOTUYECKOTO CO3HAHUS, LIEHHOCTHOTO OTHOIIEHUS K
XMBOW TIPUPOAE U YEJIOBEKY.

MECTO KYPCA BUNOJIOTUN B YHEBHOM IUJIAHE

KonmmyecTtBo 4YacoB, oTBommMOe Ha HM3ydyeHUWE OWOJIOTMM B CTapIleil IIIKo-
Jle, 3aBUCHT OT Y4YeOHOro IDIaHa, YTBEep:KAEHHOTO 00pa3oBaTelbHON oOpra-
Huszauueil. JlaHHasi pabouasi TporpamMma paccuMTaHa Ha TpoBedeHUe 1 yaca
KJACCHBIX 3aHSTUN B HEOEII0 TpU M3YYEeHUM TIpeaMeTa B TeYeHHe ABYX JeT
(10 m 11 knaccer). OOIIee YMCIO ydyeOHBIX 4acoB 3a 2 rojga OOy4YeHHUSI COCTaB-
qaster 70 4, u3 Hux 35 9y (1 u B Hemenwo) B 10 knacce, 35 u (1 4 B Heaenw) B
11 xuacce.

Kypcy O6uonornu Ha CTYINEHM CpeaHero ooOiiero oopa3oBaHUS TPEAIIECTBYET
Kypc OMOJIOrvy, BK/IIOUAIOIIMK 3JIeMEHTapHble CBEeNeHUSI 00 OCHOBHBIX OMOJIO-
rudyeckux oobnekrax. ComepxaHue Kypca OMOJIOTMM B OCHOBHOI IIIKOJIE CIIY>KMT
OCHOBOM TSI M3y4YeHUsI OOIINX OMOJOTUYECKUX 3aKOHOMEPHOCTEH, Teopuii, 3a-
KOHOB, THUTIOTE3 B CTapllleil IIKOJe, Iae ocoboe 3HauyeHHe MPUOoOpeTaroT MHUPO-
BO33peHYECKIUE, TCOPETUUECKUE TTOHSITHUS.

TakuMm o6pa3om, coaep:kaHMe Kypca OMOJOrMM B cTapllieil 1Koje 0oJjiee ToJ-
HO packpbiBaeT oOIIuMe OUOoJornuyeckre 3aKOHOMEPHOCTH, MPOSIBISIONIMECs Ha
pa3HBIX YPOBHSX OpPraHW3allMU XKWUBOU TIPUPOIHL.



PE3YJIbTATbl OCBOEHNA KYPCA BUOJIOTNIA

JesaTenbHOCTh, 00pPa30BaTEIbHOIO YUpeXXIeHMsI OOIIero odpa3oBaHMsS B 00-
YUeHUW OMOJIOTUM B CpEIHEH IIKOJIe JOJDKHA OBITh HaIlpaBieHa Ha ITOCTUKCHHE
00yJalolMMHUCs CAENYIONIMX JUYHOCTHBIX Pe3yJIbTATOB:

1) peayM3aliid 3TUYECKUX YCTAHOBOK ITO OTHOIIEHUIO K OMOJIOTUYECKUM OT-
KPBITUSIM, HCCJIENOBAaHUSIM M UX pe3ysibraTaM;

2) Mpu3HaHUS BBICOKOUW LIEHHOCTHU KM3HM BO BCEX €€ MPOSIBJICHUSIX, 310PO-
Bbsl CBOETO W NIPYTUX JIOAEH, peaiu3alluyd YCTAHOBOK 30POBOro 00pa3a XKU3HWU;

3) chopMUPOBAHHOCTU IMO3HABATEJbHBIX MOTHBOB, HAIlpaBJIEHHBIX Ha MOJIY-
YyeHre HOBOro 3HaHUs B 00JacTM OWOJOTUM B CBSI3M ¢ Oyayuieil mpodeccuo-
HaJILHOM NESITENIbHOCThIO MJIM OBITOBBIMU MPOOJIEeMaMM, CBI3aHHBIMM C COXpa-
HEHMEM COOCTBEHHOTO 3IOPOBbSI M 2KOJOTMYECKOI 0e30I1acHOCTHIO.

MeTtanpeaMeTHbIMM  Pe3yJbTATAMM OCBOCHUSI BBINYCKHUKAMM cTaplieit
LIKOJIbI 6a30BOr0 Kypca OUOJOTUU SIBISIIOTCS:

1) oBnameHUe COCTABJSIIOIIUMU HCCIEAOBATEIbCKONW W TMPOEKTHON NesITelb-
HOCTM, BKJIIOYasi YMEHUSI BUOAETh MpOOJeMy, CTaBUTb BOIPOCHI, BBIABUIATb T'U-
MoTe3bl, AaBaTh OMpeneeHus MOHATUSIM, KiacCUubULMPOBaTh, HabMIOAATh, MPO-
BOIUTH DKCIEPUMEHTHI, JeJaTh BBIBOALI M 3aKJIIOUEeHUs, CTPYKTYpUPOBATh MaTe-
puasi, oOBSICHATD, MTOKA3bIBaTh, 3allMIIATh CBOU WUICH;

2) yMeHue paboTaTh C pa3HbIMU MCTOYHMKAMU OMOJIOrMYeCKOM MH(pOpMaLUU:
HaXoOUTh OMOJOTrMYecKylo MH(GOPMALMIO B pa3IUYHBIX MCTOYHUKAX (YyuyeOHUKE,
HAyIHO-TIOMYJISIPHOM JUTepaType, OMOJOTMYECKUX CIIOBapsX M CIPaBOYHUKAX),
aHaJIM3MpoBaTh W OlLIEHMBaTh HWH(OpMalMio, Mpeodpa3oBbIBaTh MHAOPMALIMIO
13 ogHOI (hOPMBI B APYIYIO;

3) cnocoOHOCTb BHIOMpATh 1ieJieBble U CMbICIOBBIE YCTAHOBKM B CBOMX Jeii-
CTBUSIX M TIOCTYIKaX IO OTHOLICHMIO K >KMBOW MPUPOJE, CBOEMY 3I0POBbIO U
3I0POBbIO OKPYKAIOUIUX;

4) yMeHHE aneKBaTHO MCIOJIb30BaTh PEUYEBbIE CPENCTBA ISl AUCKYCCUU U
apryMeHTalMy CBOE MO3ULIMK, CPAaBHUBATh pa3Hble TOYKW 3PEHUS, apryMeH-
TUPOBATh CBOIO TOUKY 3PEHMSI, OTCTaMBaTh CBOIO MO3MIIMIO.

IIpeaMeTHBIMUA pe3yJIbTATAMU OCBOCHMS BBIITYCKHUKAMU CTapllieid IIKOJbI
Kypca OuoJoruu 0a3oBOro YpOBHS SIBJSIIOTCS:

B nosnaseameavnoii (unmenrekmyaavhoil) cgpepe:

1) xapakTepucTUKa colep>KaHUsl OMOJIOTMYECKUX TeopUid (KJIeTOYHAasl, dBOJIIO-
LMoHHasi Teopusi JlapBuHa); yuyeHust BepHamckoro o 6uocdepe; 3aKoHOB MeH-
nessi, 3aKOHOMEPHOCTel M3MEHUYMBOCTH; BKJIAala BBIOAIOIIMXCS YYEHBIX B pas-
BUTHE OMOJIOTUYECKOU HAyKU;



2) BBIAEICHUE CYILIECTBEHHBIX MPU3HAKOB OMOJIOTMYECKMX OOBEKTOB (KJIETOK:
PACTUTENbHBIX M XWBOTHBIX, TOSIAEPHBIX U SIAEPHBIX, MOJOBBIX U COMAaTUUYECKUX;
OpPraHM3MOB: OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX; BUIOB, 9KOCHUCTEeM, Ouocde-
pbl) U TipolieccoB (0OOMEH BeIlEeCTB, pa3MHOXEHUE, AeeHUe KIETKU, OIUIONO-
TBOpPEHME, NeHCTBUE HMCKYCCTBEHHOTO M €CTECTBEHHOro orbopa, (opMupoBaHUE
MPUCIIOCOOJEHHOCTH, 00pa3oBaHUE BUIOB, KPYrOBOPOT BEIIECTB U TMpeBpallle-
HUsI DHEPrUM B 2dKOcUCTeMax U Ouocdepe);

3) oObsicHeHHe poJiu OuojioTu B (OPMUPOBAHUM HAYYHOTO MUPOBO33PEHUS;
BKJIaga OMOJIOTMYECKUX Teopuil B (POPMUPOBAHHWE COBPEMEHHOW €CTECTBEHHO-
HayyHOW KapTUHbI MUpPA; OTPULIATEILHOTO BJIWSHUS aJIKOTOJs, HUKOTWMHA, Hap-
KOTUYECKUX BEIIECTB Ha pa3BUTHE UYEIOBEKA; BJIMSHUS MYyTareHOB Ha OpPraHu3M
YyeJloBeKa, 9KOJIOTMYECKUX (PakTOpOB Ha OpraHMW3Mbl; MPUUYMH DBOJIOLIUU, U3-
MEHSIEMOCTU BUIOB, HApyIlIEHW pa3BUTUSI OPraHU3MOB, HACJEACTBEHHbBIX 3a00-
JIEBaHU, MyTallUii, YCTOMUMBOCTU U CMEHBI IKOCHUCTEM;

4) mpuBeneHUe N0Ka3aTeJAbCTB (apryMeHTalMsI) €IWHCTBA XKUBOW W HEXUBOU
MPUPOJbI, POACTBA KUBBIX OPraHU3MOB; B3aUMOCBSI3€li OpPraHU3MOB M OKpYyXKa-
IOLIE cpelibl; HEOOXOAUMOCTU COXpaHEHUSI MHOrooOpas3usi BUIOB;

5) yMeHUe T0JIb30BaTbCsl OMOJIOTMYECKOM TePMUHOJOTHME U CUMBOJIMKOIN;

6) pellleHUE 3JIeMEHTapHbIX OMOJIOTMYECKMX 3alad; COCTaBJICHHME 3JIEMEHTap-
HbIX CXEM CKpEIIMBAHUS U CXEM IEepeHOoca BEIIECTB M HEPIMU B IKOCUCTEMAX
(uenu muTaHusd);

7) omucaHue ocobeil BUOOB MO MOP(MOIOru4yeckKoMy KpPUTEPUIO;

8) BbIsIBIIEHHME W3MEHUYMBOCTU, NPUCIOCOOJCHMI OpPraHM3MOB K cpene oOu-
TaHUsl, UICTOYHUKOB MYTareHOB B OKpyXalolleil cpene (KOCBEHHO), aHTPOIOTeH-
HbIX M3MEHEHUI B 3KOCHUCTEMax CBOEM MECTHOCTHU; U3MEHEHUI B 3KOCcucTeMax
Ha OMOJIOTMYECKUX MOJACIISIX;

9) cpaBHeHUE OUOJIOTMUYECKUX OOBEKTOB (XMMMUYECKMI COCTaB TeJl XXWBOU U
HEXMBOU MPUPOJbI, 3apOAbILI YeJloBeKa U APYTUX MJICKOMUTAIOIINUX, TTIPUPOIHbIC
9KOCHUCTEMBI U arpo3KOCHUCTEMbl CBOEl MECTHOCTH), MPOLECCOB (eCTeCTBEHHBIM
U UCKYCCTBEHHBI OTOOpP, MOJIOBOE U Oecrnoyioe pa3MHOXEHHE) U (POpMYIUpPOB-
Ka BBIBOJIOB Ha OCHOBE CpaBHEHMS.

B uyennocmmno-opuenmauuonnoii cghepe:

1) aHanmu3 U OlleHKa Pas3JMYHBIX TUITOTE3 CYIIHOCTU KU3HM, TPOUCXOXIE-
HUSI 4YeJloOBeKa M BO3HUKHOBEHHUS KU3HU, MIOOAJIbHBIX SKOJOTUYECKUX TPO-
O1eM W MyTeid WX pelleHUus, MNOCJIENCTBUNA COOCTBEHHON AESTEeJbHOCTU B
OoKpyXaloleir cpene; O6uojiorndyeckoil MHGopMallMu, MoJyyaeMou U3 pa3HbIX
UCTOUYHUKOB;

2) olleHKa 3TUYECKMX aclleKTOB HEKOTOPBbIX MCCeAoBaHUU B objiactu Ouo-
TeXHOJIOTMU (KJIOHMPOBaHUE, WCKYCCTBEHHOE OIUIOJOTBOPEHUE, HampaBIeHHOE
M3MEHEHUE TeHOMa).



B cgpepe mpyooeoii deameavnocmu: OBIaAcHUE YMEHMSIMU M HaBbIKAMU
IMOCTAHOBKM OMOJIOTMYECKUX DKCIIEPUMEHTOB U OOBSICHEHUSI UX PE3YJIBTATOB.

B cohepe gpuzuueckoii desameavnocmu: oOOCHOBaHME U COOMIOOEHUE MEp
npo@WIaKTUKA BUPYCHBIX 3a00JIEBAHUI, BPEIHBIX IPUBBLIYEK (KypeHUE, YIIO-
TpebJieHre aJIkOTOJIsI, HapKOMaHMsI); TMpaBWI ITOBEICHUS B OKpYXKalolleil cpere.

COAEPXAHUE KYPCA BMNOJNIOTNA

Bunonorna Kak Komnnekc HayK O XXNBOM npupone

Buonornsa Kak KoMIUIEKCHasl HayKa, METOIBI HAydHOTO ITO3HAHWS, MCITOJIb3Y-
eMble B ouosioruu. CoepemeHHblie HanpasieHus 6 ouosoeuu. Ponb 6uonornm B
dopMHpOBaHNM COBPEMEHHOI HayJdHOM KapTHMHBI MHUpa, MPAKTHYEeCKOe 3Hade-
HUE OMOJIOrMYECKUX 3HAHUIA.

buonoruyeckue cuctembl Kak MpenMeT WU3ydeHUsl OMOJOTUU.

CTPYKTYypHble U (PYHKLUMOHaJNbHble OCHOBbI XXU3HWU

MonexkynsipHble OCHOBBI Xu3HU. HeopraHuueckue BelecTBa, MX 3HAYEHUE.
Opranuyeckue BelllecTBa (yIJIEBOJbI, JIMITUAbI, O€JIKWM, HYKJIEUHOBBIE KUCJIOTHI,
AT®) u ux 3HauyeHUe. bromonmumMepsl. Jlpyeue opeanuueckue eeujecmea Kaem-
ku. Hamomexnonoeuu e oduosoeuu.

LuTonorusi, MeToabl LUTOJOTUU. POJb KIETOYHON Teopuu B CTAHOBJICHUU
COBPEMEHHOII €CTeCTBEHHO-HAay4YHOIl KapTWHbl Mupa. Kierku mpokapuor u
9yKapuoT. OCHOBHbIE YaCTU M OPraHOMAbI KJIETKM, UX (DYHKIIMU.

Bupycbl — HekJieTouHast (popma XKU3HU, Mepbl NTPO(GUIAKTUKA BUPYCHBIX 3a-
OoJieBaHUIA.

KusHenesareabHOCTh KIIETKU. Ilnactuueckuii ooMeH. POTOCUHTE3, XEMOCUH-
Te3. buocuHTre3 Oenka. DHepreTuyecKnii OoOMeH. XpaHeHue, Mepenadya U peaan-
3alMs HaCAeACTBEHHON MHpopMaun B KieTke. IeHeTndyeckuit kom. I'eH, reHOM.
lenomukxa. Bausnue HapkoceHHbIX éeujecmé HA NPOUECcCbl 8 KaemkKe.

Knerounblii mukia: uHtepdasza u geneHue. MuUToO3 U Meilo3, MX 3HadyeHUeE.
ComMaTuueckue U IOJIOBble KIJIETKU.

OpraHusm

OpraHuzmM — eauHoOe liejioe.

KusHenesaTenbHOCTb opraHu3Ma. Perymsims GyHKIWiE opraHM3Ma, TOMeocTas.

PasmHoxeHne opranusmoB (Oecrionoe U monoBoe). Cnocobbl pazmHONCEHUs
y pacmenuil u xcueomuwvix. IHIMBUAYyaJbHOE pa3BUTUE OpraHu3Ma (OHTOre-
He3). [TpuunHbl HapyleHWil pa3BuTUs. PenpoaykTHBHOE 310pOBbE UeoBeKa; 1Mo-



CJICAICTBUSI BIIUSIHUSI QJIKOTOJISI, HUKOTUHA, HAPKOTUYECKUX BEIECTB Ha 3MOpPUO-
HaJIbHOE pa3BUTHUE UeloBeKa. SKuU3HEeHHble UUKAbL PA3HbIX ePYNN OPeaAHU3IMOS.
Ienetuka, MeTombl reHeTMKHM. [eHeTWYeckKass TEPMUHOJIOTHS M CHUMBOJIMKA.
3akoHbl HaciuenctBeHHocTu I. MenHnmenst. XpoMOCOMHasl TeOpusl HacCJIEICTBEH-
Hoctu. OmnpeneneHue moja. ClerieHHOe C MOJIOM HacjaedOBaHUE.
Ienetnka 4enoBeka. HaciiemcTBeHHBIe 3a0o0JieBaHUSI 4YelOBeKa M MX IIpen-
yIpexaeHue. DTUYeCKre acheKThl B 00JIACTU MEAULMHCKON T€HETUKH.
T'enotunn u cpena. HenacneacrBeHHast u3aMeHUYMBOCTb. HacnencTtBeHHass u3-
MEHYMBOCTb. MyTauuu. MyTtareHbl, UX BJAMSHHE Ha 3JI0POBbE UeI0BeKa.
JoMecTtukauus 1 cenekiuysi. MeTonsl celekuuu. bruorexHoiorus, e€ HalpaB-
JIEHUsI U TIEPCHEKTUBBI Pa3BUTUSL. Buobezonacnocms.

Teopusa 3sonounn

Pa3zBuTue 5BOMIOLUMOHHBIX MAel, 3BojolMOHHas Teopust Y. JlapBuHa. CuH-
TeTUYecKasi Teopusi 2BoaroluU. CBUAETENbCTBA IBOIOLMM KUBOU MPUPOIBI.
MukposBosouus 1 MakposBojiwouus. Bun, ero kpurepuu. Ilonyasuust — 3Je-
MEHTapHas eIWHUla 3BOJIOLUU. [BUKyIMEe CUJIbI DBOJIOLIMU, WX BIUSHUE Ha
reHodoHa nomyisauuu. HarmpaBieHUsT 3BOJIOLMU.

MHoroo0pa3ue OpraHu3MOB KaK pe3yabTaT 3BOMIOLUU. [IpMHIIMIIBI KJ1accH-
dukammu, cucTeMaTuka.

Pa3zButme Xun3Hu Ha 3emne

Turnore3bl npoucxoxaeHust Xu3Hu Ha 3emsie. OCHOBHBIE 2Tallbl YBOJIOLUU
OpraHMYECKOTro Mupa Ha 3emJe.

CoBpeMeHHbIE TIPEACTABJICHUSI O MPOUCXOXICHUM YeToBeKa. DBOIOLUS Ye-
JioBeka (aHTpororeHes). JIBuXXylive CUJibl aHTpoIlloreHe3a. Packl yenoBeka, MX
MIPOUCXOXKIEHNE M ETMHCTBO.

OpraHusMbl U OKpyXXatlowasa cpeaa

[TpucnocoGseHus OpraHM3MOB K JACHUCTBUIO 3KOJOTUUECKUX (haKTOPOB.

buoreonieHo3. Okocuctema. Pa3HooOpasue skocucteM. B3aumMooTHoIeHUs
MOMYJISILMI pa3sHbIX BUOOB B 3KocucTeMe. KpyroBopoT BelecTB M IOTOK JHEp-
TMA B DKOCHCTEME. YCTOMYMBOCTb M OMHaMuKa skocucteM. IlocnencTtBus Biu-
SIHUSI EeITeJbHOCTU 4YejoBeKa Ha aKkocucTeMbl. CoxpaHeHue OuopazHOooOpasus
KaK OCHOBAa YCTOMYMBOCTU SKOCUCTEMHBI.

Crpykrypa O6mocgepbl. 3aKOHOMEPHOCTH CyllIeCTBOBaHUsI Onocdepnl. Kpyeo-
eopomul eeujecms 6 oOuocgepe.

[1oGanbHbIe aHTpOIOTeHHbIe M3MeHeHusi B O0uocdepe. IIpobdaembl ycToiuu-
BOTO pPa3BUTHSI.

Ilepcnekmuewl pazeumus O6uos0cUYECKUX HAYVK.
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MpuMepHbIN NepeyYeHb NabGopaToOPHbIX
M npakTn4eckux pabot (Ha BbIOOP y4nTens)

Hcnonb3oBaHme pa3audHbIX METONOB IIPpU M3YYEHUM OMOJIOTHMYSCKUX
00BEKTOB.

TexHuka MUKPOCKOMHUPOBAHMUSI.

M3ydyeHue KIETOK pacTeHU U XUBOTHBIX TMOJ MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpernapaTax U MX OIMcaHue.

IlpuroroBieHue, paccMaTpMBaHUE W OMNMMCAHWE MMKpPOIIpEernapaToB Kie-
TOK pacTEHUM.

CpaBHeHHE CTPOCHUSI KJIIETOK PACTeHUM, JKMBOTHBIX, TPUOOB 1 OaKTEpUIA.
M3ydyeHue nBUXKEHUST LIMTOILIA3MBI.

M3yuyenne mnasmoimza M ACIUIa3MOIM3a B KJIETKAX KOXHUIIBI JyKa.
HN3yuyenue ¢epMeHTAaTUBHOIO pacllerjieHus MepoKcHUaa BOOOpPOIAa B pac-
TUTEJIbHBIX U XWBOTHBIX KJIETKaX.

OOHapyxeHue OeJIKOB, YIVIEBOIOB, JUIIMAOB C IOMOIIBIO KauyeCTBEHHBIX
peaxkiuin.

Boipenenue JJHK.

M3ydyeHue KaTaJlUTUUECKON aKTUBHOCTU (pepMEHTOB (Ha MpUMepe aMu-
Jla3bl WJM KaTanasbl).

Habmonenne MuTo3a B KJeTKax KOHYMKA KOpellKa Jiyka Ha TOTOBBIX
MUKponperaparTax.

M3ydyeHne XpoMoOCOM Ha IOTOBBIX MHUKpOIperiaparax.

M3yuyenue cragmii Meio3a Ha TOTOBBIX MHUKpOIpeIiapaTax.

M3ydyeHue cTpoeHUsI IIOJIOBBIX KJIETOK Ha TOTOBBIX MHUKpOIpeIiaparax.
Pemenue snemMeHTapHBIX 3amad IO MOJEKYISIPHOM OMOJIOIUM.
BroisiBiieHre TIpU3HAKOB CXOACTBA 3apOAbIIICi 4YejloBeKa M APYTruX MO3BO-
HOYHBIX XMBOTHBIX KaK J0Ka3aTeJIbCTBO MX POJICTBA.

CocraBjieHUE 2JIEMEHTApHbIX CXeM CKpellMBaHMUsI.

PelieHre reHeTMYeCKUX 3aaad.

M3ydyeHue pe3yabTaTOB MOHOTUOPUAHOTO U IUTMOPUIHOTO CKPEIIMBAHUS
y Ip030(UJbI.

CocraBjieHUMe M aHaJIu3 POAOCIOBHBIX YeJIOBEKa.

M3ydyeHne M3MEeHYMBOCTU, MMOCTPOCHUE BapUMallMOHHOIO psiia W BapuallM-
OHHOI KPHBOM.

OmnucaHue (eHOoTUIIA.

CpaBHeHHE BUIOB 110 MOP(OJIOTUYECKOMY KPUTEPUIO.

OmnucaHue IIPUCIIOCOOJIEHHOCTH OpraHM3Ma U €€ OTHOCHUTEJIBHOIO XapakK-
Tepa.

BoisiBieHue mpucrocoOJieHUuii OpraHUu3MOB K BIIMSIHUIO Pa3jiMYHbIX KO-
JIOTU4ecKuX (PaKTOpOB.



27. CpaBHeHHE aHATOMMYECKOTO CTPOCHUS pACTeHHUI pa3HBIX MECT OOUTAHMSI.
28. Metonbl u3mepeHuss (paKTOpOB Cpembl OOUTaHUSI.

29. MzydyeHue 3KOJOTMYECKUX afanTalliii yeloBeKa.

30. CocraBieHue MUIIEBBIX LIECHEH.

31. M3yyeHue M omMUcaHUE IKOCUCTEM CBOEH MECTHOCTH.

32. MoaenupoBaHUe CTPYKTYp U TIPOLECCOB, MPOUCXOASIINX B 3KOCUCTEMAaX.
33. O1leHKa aHTPOMOTreHHBIX U3MEHEHUI B IMPUPOJIE.

NMIAHUPYEMBbBIE PE3YJIbTATDI
N3YYEHUA KYPCA BUNOJIOTUN

B pesynbrate m3ydeHus ydeOHoro Tipenmera «buomorns» Ha ypoBHE cpemHero
o0111ero o6pa3zoBaHUsl BbIMYCKHUK Ha 0a30BOM YPOBHE Hay4dMUTCS:

— PpackpbiBaTb Ha MpuUMepax pojb OUoJoTMHM B (POPMUPOBAHUU COBPEMEH-
HOIl HayYHOW KapTHMHBI MUpa U B MPaKTUYECKOU MeSITETbHOCTU JIIONCH;

— TMOHMMAaTh W OIMCHIBATh B3aUMOCBSI3b MEXAY €CTECTBEHHbIMU HayKa-
MU: Ouosoruei, (GU3UKON, XUMMEN; yCTaHABIMBATh B3aUMOCBSI3b ITPUPOMHBIX
SIBJICHUI;

— TIOHMMAaTb CMBIC, pa3janyaTb W OIUCHIBATbH CHUCTEMHYIO CBS3b MEXIY
OCHOBOIIOJIATAlOIMMHA OMOJOTMYECKMMU TIOHSITUSIMU: KJIETKA, OpraHu3M, BUII,
9KocucTeMa, ouocdepa;

— MCMNOJb30BaTh OCHOBHBIE METOAbl HAyYHOTO MO3HAHUS B Yy4eOHBIX OUO-
JIOTUYECKUX MCCIIeOBAHMSX, MPOBOAUTH DKCIEPUMEHThI IO H3YyUYEHUIO OUOJIO-
TMYECKHUX OOBEKTOB W SIBJIEHUU, OOBSCHSITH pe3yJbTaThl 3KCIEPUMEHTOB, aHa-
JIMBUPOBATh UX, (POPMYIMPOBATH BHIBOMBI;

— (bopmynrpoBaTh TMMNOTE3bl HA OCHOBAHUM MPENJIOKEHHON OMOJIOTUYECKOM
uHOpMaLMK W TIpeajaraTb BapuaHTbl MTPOBEPKU TUIIOTE3;

— CpaBHUBaTb OUOJIOTUUYECKHUE OOBEKThl MeXAYy COOOi MO 3aJaHHBIM KpUTE-
pusiM, AenaTh BBIBOIbI M YMO3AaKJIIOUEHUSI Ha OCHOBE CPaBHEHUS;

— OOOCHOBBIBATb €IWHCTBO >XWUBOW W HEXUBOW TMPUPOABI, B3AUMOCBSI3U Op-
FaHMW3MOB W OKpYXalollel cpenbl Ha OCHOBE OMOJIOTMYECKUX TEOPUI;

— TIPUBOJAUTH TMPUMEPHI BEIIECTB OCHOBHBIX TPYMI OPraHWYECKUX COENUHE-
HUI KJIeTKU (O€JIKOB, >KMPOB, YIJIEBOAOB, HYKJIEMHOBBIX KHUCJIOT);

— pacro3HaBaTh KJETKU (MPOKAPUOT W 3YKApUOT, PACTEHUN M KUBOTHBIX)
M0 OINMCAHMWIO, Ha CXeMaTUYECKUX U300paKkeHUsIX; YCTaHABIMBATb CBSI3b CTpOE-
HUS U (DYHKUMNA KOMIOHEHTOB KJIETKHM, OOOCHOBBIBaTbh MHOrooOpasue KJIEeTOK;

— pacrio3HaBaTh TMOMNYJSLUI0O U OUMOJOTMYECKU BUI MO OCHOBHBIM IMpPU3HAa-
Kam;

— OOBSICHITH MHOTOOOpa3ue OpraHUu3MOB, TIPUMEHSISI SBOJTIOLIMOHHYIO TEOPUIO;



— OOBICHATH NMPUYMHBI HACJIEACTBEHHBIX 3a00JIeBaHUIA;

— BBISIBISATH M3MEHYMBOCTb y OpPraHM3MOB, CpaBHUBAaTh HACJECACTBEHHYIO
1 HEHAaCJIeACTBEHHYI0O M3MEHYNBOCTB;

— BBISBJISATH MOpQoJIoTUYeCcKUe, (U3NOJIOrMYecKre, MOBEASHYECKUEe anar-
TallMM OPraHU3MOB K cpele OOMTaHUSI U ASHCTBUIO DKOJIOTMUYECKMX (haKTOPOB;

— COCTaBJISITh CXEMBI IIepeHOca BEIIeCTB M DHEPIrMM B 3KocucTeMme (Lernu
MUTaHUS);

— MPUBOAUTHL J0Ka3aTeJIbCTBA HEOOXOINMMOCTH COXpaHEeHHUsI Oumopa3zHooOpa-
3Usl IJIsI YCTOMUYMBOTO PAa3BUTHUSI U OXpaHbl OKPYXKAIOLIEH Cpebl;

— OLIEHMBATh JIOCTOBEPHOCTb OMOJIOTMYECKOW WH(GOpMAUM, IIOJyYeHHOMU
U3 Pa3HbIX UCTOYHUKOB;

— TIPEICTABISAThL OMOJOTMYECKYI0 MH(MOPMALIUIO B BUIE TEKCTA, TAOJIULIbI, rpa-
¢uka, muarpaMMbl M AelIaTh BBIBOALI HA OCHOBAHUM IIPEICTABICHHBIX HAHHBIX;

— OLIGHMBATh pPOJb MOOCTMXKEHUII TeHETUKHU, CeJeKLMH, OMOTEXHOJOTUU B
MPaKTUYECKON NEesITEIbHOCTA YeIOBEKa;

— OOBSICHATh HETaTMBHOE BJIMSHUE BELISCTB (aJIKOIOJIsI, HUKOTUHA, HapKO-
TUYECKMX BEIIECTB) Ha 3apOAbIIIEBOC pPa3BUTHE YeJIOBEKa.

Boinycknux na 6azosom ypoene noayuum 03MONCHOCHb HAYUUMBCSL:

— daeamb HayyHoe 00wssCHeHUe OuoaocuvecKumM akKkmam, npoueccam, s6-
NACHUSIM, 3AKOHOMEPHOCMSAM, UCHOAb3Ys Ouosocuveckue meopuu (KAemouHYIo,
380AOUUOHHYIO), YHeHUe O Ouocgepe, 3aKOHbI HACAEICMBECHHOCMU, 3AKOHO-
MepHOCMU U3MEeHUYUBOCIU,

— Xapakmepu3o8ams COBPEMEHHble HANPAGAEHUs 8 pa3eumuu O0uoao2UU;
ONUCHIBAMb UX 803MOJICHOE UCNOAb308AHUE 6 NPAKMUYECKOU 0esmenbHOCHU;

— cpasHUueams cnocobdvl deneHuss KAemku (Mumos u Mmeiios);

— pewams 3adaqu Ha nocmpoerue gpaemenma eémopoil uenu JIHK no
npeonoxucenHomy ppaemenmy nepeoii, uPHK (MmPHK) no yuacmxy /THK;

— pewams 3a0a4u Ha onpedeneHue KOAUUeCmaa XpPoMOCOM 8 COMAMUUEeCKUX
U NOA0BLIX KAeMKaxX, a MakKice 6 Kaemkax neped Hauaiom oeneHust (meiloza
UAU mMumo3sda) U no e2o0 OKOHYAHUU (0451 MHOSOKAEMOUYHbIX OP2AHU3MO8);

— pewamo eceHemuuecKue 3a0a4i HA MOHOSUOPUOHOE CKpeujusanue, co-
CMAasAsAmMb CXeMbl MOHO2UOPUOHO20 CKPeuju8aHUs, NPUMEHssl 3AKOHbl Hacaeo-
CMEEHHOCMU U UCNOAB3YA OUOA0CUUECKYI0 MEPMUHOA02UIO U CUMBOAUKY;

— YCMAaHaéaueamv Mun HAcCAe008aHUs U XapaKkmep NpOsiGAeHUsT NPU3HA-
Ka no 3a0amHoil cxeme pOOOCAO8HOU, NPUMEHss 3AKOHbL HACAe0CHEEHHOCHU,

— oueHusamv pe3y1bmamol 83aUMOOCCMBUsT 4ea08eKa U OKpycarouleil
cpedbl, NPOSHO3UPOBAMb GO3MOINCHbIE NOCAEOCMEUS O0esimeNbHOCMU YeN08eKd
0151 Cyuecmeo8anusi omoenbHulX Ouosoeu1ecKux 00seKmoé U ueavix npupoo-
HbIX coobuiecms.
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