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BBenenune

Pabouas nporpamma no npeamery «buonorus» (nmpeamernas o0iacth «EcTecTBeHHBIE HAyKH») COCTaBJIeHAa B COOTBETCTBUM ¢ DenepalbHbIM
rOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM CpeaHero oomero oopazoBanus, ¢ yueToM [IpuMepHOil OCHOBHOM 00pa3oBaTeNbHON MPOTrpPaMMBI
CpeIHero o0miero oopa3oBaHus U aBTOPCKOM MporpaMMsbl 1o ouostoruu (0a3oBbiid ypoBeHb) mist 10-11 kimaccos (aBropsl U.b. Aradonosa, B.1. Cugo-
IJ1a30B).

Pabouas mporpamma cocrasiicHa B pamkax Y MK buonorus. O6mast ononorus» bazossriii yposerb. 10 u 11 ki1.: yueonuku / B.M. CuBoria3os,
N.B. Aradonosa, E.T. 3axaposa (M.: [Ipoda, 2017).

[Iporpamma o 6uonoruu (6a3oBbiii ypoBeHs) B 10-11 kimaccax paccunrtana Ha 68 yacoB, U3 pacuera | yac B HEIENIIO B KaXKI0M
KJ1acce.

1. Ilnanupyembie pe3yabTaThl 0CBOEHHUSI Y4eOHOT0 MpeaMeTa
«buosgorus» B 10-11 kiaaccax

B cootBercTBHM ¢ TpeOOBaHUAMU K pe3yJbTaTaM OCBOEHHsSI OCHOBHOH 00Opa3oBaTenbHOU Mporpammbsl desiepanbHOro rocyapcTBEHHOTo o0pa-
30BaTENbHOIO CTaHAapTa CpeiHero oluiero odpasoBaHusi padboudast nmporpamma no npeamery «buomnorus» ans 10-11 kimaccoB (6a30BbId ypOBEHB)
HanpasjieHa Ha JOCTH)KEHHE 00yUYaroIUMUCs IMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX PE3yIbTaTOB.

JIM4HOCTHBIE pe3y/IbTAaThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMBbl JOJDKHBI OTPaXKaTh:

1) poccuiickyro rpaXk/1aHCKYIO HIEHTUYHOCTb, IATPUOTU3M, YBa)KEHUE K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTHU nepen Poaunoil, ropaoctu
3a CBOM Kpail, cBoro PoauHy, mpomuioe u HacTosllee MHOTOHALMOHAJIBHOIO Hapoaa Poccuu, yBaskeHHE rocyl1apCTBEHHBIX CUMBOJIOB (rep0, duiar,
TUMH);

2) TpaXKIAHCKYIO MO3HIMI0 KaK aKTUBHOTO M OTBETCTBEHHOT'O YICHA POCCHICKOrO OOIIECTBA, OCO3HAIOIETO CBOM KOHCTHTYIIHOHHBIC MpaBa
0053aHHOCTH, YBa)KaIOIIErO 3aKOH M IIPABONOPSIOK, 00JaJal0MIEr0 YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO NMPHUHUMAIOLIETO TPaJULIMOH-
Hbl€ HAllMOHAJIbHBIE U 00IIeYeIOBEYECKHEe T'YMaHUCTHYECKHE U IEMOKpAaTUYECKHE IEHHOCTH;

3) TOTOBHOCTH K Cily’keHHI0O OTEUYeCTBY, €ro 3alluTe;

4) c(hopMHUPOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOM MPAKTHKH, OCHOBaHHO-
IO Ha IMajiore KyJabTyp, a TAKKe Pa3InYHbIX (OpM OOIIECTBEHHOTO CO3HAHMSI, OCO3HAHUE CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

5) chOopMUPOBAaHHOCTH OCHOB CAMOPA3BHUTHSI U CAMOBOCIIUTAHHS B COOTBETCTBHHU C OOILICYETOBEYCCKUMHU LIECHHOCTSIMU M WJIealaMH IPaXKIaH-
CKOTO 00I11€CTBa; TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSATEIBHON, TBOPYECKOM U OTBETCTBEHHOM 1€ TEIbHOCTH;

6) TOJIepaHTHOE CO3HAHHE U MOBEJICHHE B MOJUKYIBTYPHOM MHUpPE, TOTOBHOCTb U CITIOCOOHOCTh BECTH JMAJIOr C IPYTUMHU JIIOJIbMH, TOCTUTATh B
HEM B3aMMOITOHHUMAaHMsI, HAXOUTh OOIIHE LIETU ¥ COTPYAHUYATH I UX JOCTHUKEHUSI, CIIOCOOHOCTh MPOTUBOCTOSATH WEOJIOTHH IKCTPEMU3MA, HAllK O-
HaJIM3Ma, KceHo(poOuH, TUCKPUMHUHALIMY IO COLMAIBHBIM, PEITUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM MPU3HAKAM U JIPYTUM HEraTUBHBIM COIMAIbHBIM
SIBIICHUSIM;

7) HaBBIKM COTPYAHMYECTBA CO CBEPCTHUKAMH, €THbMHM MIIAJIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HON, yuel-
HO-HCCJIeI0BATEeNIbCKON, MPOEKTHOW U APYTUX BUAAX EATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJICHHE HAa OCHOBE YCBOCHUS OOIIEYETIOBEYECKHX [IEHHOCTEH;
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9) rOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MPOTSKEHUU BCEH KU3HU; CO3HATEILHOE OTHOIIICHUE K He-
IpepbIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIEUITHOM MPOQecCHOHATBHOM U 0OLIECTBEHHOW AESTEIbHOCTH;

10) scTeTryUecKoe OTHOIICHUE K MUPY, BKJIFOUYAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, OOIIECCTBEHHBIX OTHOIICHUH;

11) npuHATHE U PeaTH3alnio IEHHOCTEH 3I0pOBOro M 0€30MacHOro 00pas3a KU3HHU, OTPEOHOCTH B (PU3MUYECKOM CaMOCOBEPIIICHCTBOBAHHUH, 3a-
HATHSIX CIIOPTUBHO-03I0POBUTEIBHON JIEATEILHOCTHIO, HEITPUATUE BPEIHBIX PUBBIYCK: KyPEHHS, YIOTPEOICHHUS AJIKOTOJIsI, HAPKOTHKOB;

12) GepexHOE, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIICHHE K (PU3UUECKOMY M NICHXOJIOTHYECKOMY 370POBbIO, KAK COOCTBEHHOMY, TaK H JIpYy-
THX JIIOJICH, yMEHUE OKa3bIBaTh MEPBYIO MIOMOIIIb;

13) oco3HaHHBII BBIOOp Oyayluei npodeccun U BO3MOXKHOCTEH pean3alii COOCTBEHHBIX KM3HEHHBIX IUIAHOB; OTHOILICHHE K Tpodeccuo-
HAJIBHOW JICATEIHPHOCTH KaK BO3MOXKHOCTH YYaCTHsI B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOMICHAIIMOHAILHBIX ITPOOJIEM;

14) chopMHPOBAHHOCTH FKOJIOTHYECKOTO MBIILICHUS, IOHUMAHUS BIMSHUS COLMAIbHO-9KOHOMHYECKUX MPOIECCOB HA COCTOSIHUE TIPUPOTHOM
Y COIMAIILHOM CpeJIbl; MPHOOPETEHUE OIBITA 3KOJIOT0-HAIIPABICHHOHN IeATSILHOCTH;

15) oTBETCTBEHHOE OTHOIICHHE K CO3/IaHHI0 CEMbU Ha OCHOBE OCO3HAHHOTO TIPUHSTHUS LICHHOCTEH CEMEHHOMW KU3HHU.

MertanpeameTHble pe3yJbTaThl 0CBOCHUSI OCHOBHOI 00pa30oBaTeIbHOI MPOrpaMMBbl JIOJIKHBI OTPAXKATh:

1) yMeHHE CaMOCTOSTEIILHO ONPEIEIISATh e ACITEIbHOCTH U COCTABIISTD IUIAHBI ACATEIBHOCTH; CAMOCTOSTEILHO OCYIIECTBIISATh, KOHTPOJIH-
pOBaTh U KOPPEKTUPOBATH JIEATEIBHOCTh; UCIOJIB30BaTh BCE BOZMOXKHBIE PECYPCHI JUIsl IOCTHKEHUS ITIOCTABJICHHBIX LIE€JEH U peaan3aluy IIaHOB Jesl-
TEJIbHOCTHU; BBIOMPATh YCIEUIHbIE CTPATETUU B PA3IMUHBIX CUTYAIUX;

2) yMeHHE MPOJYKTUBHO OOILATHCSA U B3aUMOJAECHCTBOBATH B IIPOLIECCE COBMECTHOM N1E€ATENbHOCTH, YUYUTHIBATh MMO3ULUU APYTUX YYACTHUKOB
NesTeNbHOCTH, 3PPEKTUBHO pa3peliaTb KOHQINKTHI;

3) Bi1ajeHne HABBIKAMHU [TO3HABATEIBHOM, YI€OHO-MCCIeI0BATEIbCKON U TPOSKTHOM JAEATEIbHOCTH, HABBIKAMH Pa3pelieHus mpooiemM; crnocoo-
HOCTb U TOTOBHOCTB K CAMOCTOSITEIBHOMY ITOMCKY METOJIOB PELIEHUS IIPAKTUUECKUX 3a1a4, IPUMEHEHHUIO PA3JINYHBIX METOJ0B MTO3HAHUS;

4) rOTOBHOCTb U CIIOCOOHOCTBH K CAaMOCTOSITENIbHOM MH(OPMAalIMOHHO-T103HABATEIbHON AESITEIbHOCTH, BIIaJI€HUE HABBIKAMU IOJIyYE€HUSI HEO0O-
XOMMO HH(pOpMAIK U3 CIOBapel pa3HbIX THIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMUHBIX MCTOUYHHKAX MH(POPMALIUU, KPUTHUECKH OLIEHUBATh U UH-
TEepPHPETUPOBaTh UHPOPMAIUIO, TIOTYUAEMYIO U3 Pa3IUYHBIX HCTOUYHUKOB;

5) yMeHue UCroib30BaTh CPeACTBa MHOOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TexHonorui (nanee — MKT) B pemieHnr KOTHUTUBHBIX, KOMMY-
HUKATUBHBIX W OPraHU3allMOHHBIX 3aj]ad ¢ COOJII0/IEHNEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TMTUEHBI, pecypcocOepexeHtsl, paBo-
BBIX M 3THYECKUX HOPM, HOPM MH(OpMAIIMOHHON 06€3011aCHOCTH;

6) yMeHue onpeAeNnsaTh Ha3HaueHUe U QYHKIMHU pa3IU4HbIX COLMATbHBIX HHCTUTYTOB;

7) yMeHHue caMOCTOSITENIbHO OLIEHUBATh U MIPUHUMATh PEIIEHUs, ONPEAEIISAIONINE CTPATErHIO MOBEACHNUS, C YUETOM T'PaKJaHCKUX U HPABCTBEH-
HBIX IIEHHOCTEIN;

8) BnajgeHMe S3BIKOBBIMU CPEJCTBAMH — YMEHHUE SICHO, JJOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS, HCIIOJIb30BaTh a/ICKBATHBIC SI3BIKOBHIC
CPEeACTBa;

9) BnasieHNe HaBbIKAaMM MO3HABATENbHON pedekchn Kak 0CO3HAHMS COBEPIIAEMBIX JAEUCTBUI M MBICIUTEIbHBIX NPOLECCOB, UX PE3YIbTATOB
OCHOBaHUH, 'PaHMI] CBOETO 3HAHUS M HE3HAHMSI, HOBBIX MI03HABATEIbHBIX 33/1a4 U CPEACTB UX JOCTHKEHUS.

IIpenmeTHble pe3yJibTaThbl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMBbl 110 OMOJIOTHHM HA 0230BOM YPOBHE JOJDKHBI OTPAYKATh!

1) copmMupoBaHHOCTH MPEACTABICHUNH O POJIM U MECTe OMOJIOTMU B COBPEMEHHOI HayyHOW KapTHHE MUpa; MOHMMAaHHUE POJIM OUOJIOTMH B
(dbopmMHpOBaHUHU KpYyro3opa U (yHKIIMOHAIBHON TPAMOTHOCTH YelloBeKa [T PeleHUs PAKTUYECKUX 3a/1aY;
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2) BlIaIeHUE OCHOBOIIOJIATAIOUIMMHU MOHATHSAMHU U MPEACTaBICHUSIMH O KUBOM MPUPOJE, €€ YPOBHEBON OPraHMU3ALMU U BOJIOLUH; YBEPEHHOE
MOJIb30BaHKE OMOJIOTUYECKOM TEPMUHOJIOTHEN U CUMBOJIUKOIA;

3) BiageHHE OCHOBHBIMU METOJAMU HAay4YHOI'O MO3HAHMs, UCIOJIb3YEMBbIMU MPU OMOJOIMUYECKUX HCCIIEAOBAHUAX JKUBBIX OOBEKTOB U HKOCH-
CTEeM: OIMCaHHe, U3MEpPEHHe, TPOBEICHNE HAOIIOICHNUN; BBIABICHHE U OLIEHKA AaHTPOIIOTCHHBIX H3MEHEHUH B IIPUPO/IE;

4) chopMHPOBAHHOCTb YMEHUI OOBACHATH PE3YIbTAThl OMOIOINYECKUX 3KCIIEPUMEHTOB, PEIIATh 3JIEMEHTapHbIe OMOIOTHYECKHE 3a/]auu;

5) copMupOBaHHOCTH COOCTBEHHOHN MO3UIUH MO OTHOIICHUIO K OMOJIOTMYECKON MH(OpMAIMH, TIOTy4aeMOl U3 Pa3HbIX UCTOYHUKOB, K TJI0-
OaJIbHBIM SKOJIOTMYECKUM IPOOIeMaM U MYTSIM UX PEILEHHs.

B pesynomame usyuenusn yueonozo npeomema «buonozua» na yposne cpeonezo oouiezo oopazoeanun:

Buinycknuk na 6azoeom ypoene nayuumcs:

— pacKkpbiBaTh Ha MpPUMEpax Pojib OMOJIOTUU B (POPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI MUPA U B IMPAKTHUECKON IESATENbHOCTH
JTIOJICH;

— MOHUMATh U OMHUCHIBATH B3AUMOCBSI3b MEXIY €CTECTBEHHBIMU HayKaMu: OMOJIOTHEH, PU3NKOHN, XUMHUEH; YCTaHABIMBATh B3aMOCBA3b
MIPUPOAHBIX SBJICHUN;

— MMOHUMATh CMBICII, Pa3JIM4aTh U OMUCHIBATh CHCTEMHYIO CBA3b MEXI1Y OCHOBOIOJIATAIOIIUMU OUOJIOTUYECKUMU MTOHATUSAMU: KIIETKA, Op-
TaHW3M, BUJI, DKOCHCTEMa, Onocdepa;

— MCIOJIb30BaTh OCHOBHBIE METO/IbI HAYYHOTO MO3HAHMS B YU€OHBIX OMOIOTHYECKUX MCCIEAOBAHUAX, TIPOBOJAUTH SKCIIEPUMEHTHI 110 U3Y-
YEHUIO OMOJIOTUYECKUX OOBEKTOB U SIBJICHUH, OOBSCHITH PE3YNIbTAaThl IKCIIEPIMEHTOB, aHATU3UPOBATH UX, POPMYIUPOBATH BHIBOJIBL;

— (hopMynHpoBaTh TUIOTE3bl HA OCHOBAHUHU MPEATIOKEHHON OMOIornYeckoi HHGOpMaIlM U MpeAiaraTb BAPHAHTHI IPOBEPKHU TUIIOTES;

— CpaBHUBATh OMOJOTHYECKHE OOBEKTHI MEXKITy COOOW MO 33JaHHBIM KPUTEPHUSM, JIEJIaTh BHIBOJBI M YMO3AKIIOUECHUSI HA OCHOBE CpaBHE-
HUS;

- 00OCHOBBIBATh €IMHCTBO KUBOK U HEKUBOW MPHUPOJIBI, POACTBO JKUBBIX OPraHU3MOB, B3aUMOCBSI3H OPTAaHU3MOB U OKPYKAIOMIEH CpesIbl
Ha OCHOBE OHMOJIOTHYECKUX TEOpHil;

— MPUBOANTE TIPUMEPHI BEIIECTB OCHOBHBIX TPYIT OPTaHUYECKUX COCTUHEHUH KIeTKU (OeNKOB, )KUPOB, YIIIEBOIOB, HYKICHHOBBIX KHC-
J0T);

— pacro3HaBaTh KJIETKH (MMPOKAPHOT U AYKAPHOT, PACTCHUI H )KWBOTHBIX) MO OMUCAHUIO, HA CXEMAaTHYECKUX U300PKEHHSX; YCTAHABIIH-
BaTh CBSI3b CTPOEHUS U (DYHKIIMH KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATh MHOT000pa3He KIETOK;

— PAacIio3HaBATh MOIYJISIHIO W OMOJIOTMYECKUIA BUI TI0 OCHOBHBIM TIPH3HAKAM;

— OIUCHIBATh (PEHOTHUIT MHOT'OKJICTOYHBIX PACTEHUN M )KUBOTHBIX 110 MOP(OIOTHUECKOMY KPUTEPHIO;

— OOBSICHTH MHOTOOOpa3¥e OPraHU3MOB, TIPUMEHSIS SBOJTIOITUOHHYIO TEOPHIO;

— KJaccu(uupoBaTh OMOJOTHUECKUE OOBEKTH HA OCHOBAaHUH OJJHOTO MJIM HECKOJIBKHMX CYIIECTBEHHBIX MPU3HAKOB (TUIIBI MUTaHUS, CIO-
COOBI IBIXaHUS U PA3MHOXKEHHUS, 0COOCHHOCTH Pa3BUTHSA);

— OOBSICHSTH MPUYNHBI HACIIEJICTBEHHBIX 3a00ICBaHMIA,

— BBISIBIISITh U3MEHYHBOCTh Y OPTaHU3MOB; OOBSCHSTH MPOSIBICHHE BHIOB M3MEHUYMBOCTH, UCIIONB3YSl 3aKOHOMEPHOCTH M3MEHYHNBOCTH;
CpaBHUBATh HACJIEJCTBEHHYIO U HEHACJIEJCTBEHHYIO H3MEHYHBOCTD;
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- BBIBIIITE MOp(oJornyeckre, (GU3N0I0THIeCcKUe, TIOBEICHUYSCKHE aJanTallid OPraHu3MOB K cpefie OOMTaHUS U JICHCTBUIO YKOJIOTHYe-
CKuX (haKTOpOB;

- COCTaBJIATH CXEMBI [IEPEHOCA BEIIECTB M SHEPTUHU B SKOCHCTEME (LI [TUTAHUA);

— MPUBOAMTH JTOKA3aTEIbCTBA HEOOXOIUMOCTH COXpaHEHHsI OMOPa3HOOOpa3us AJIsl YCTOMUMBOTO PAa3BUTHUSA M OXPAHBI OKPYKAIOIIEH cpe-
TIbl;

- OLIEHUBATh JIOCTOBEPHOCTh OMOJOTHUYECKONW MH(OpMAINH, IMOIYYeHHON W3 Pa3HBIX WCTOYHHMKOB, BBIIEIATH HEOOXOOUMYIO MH(pOpMa-
MO VISl KCTIOJIb30BAHMSA €€ B Y4eOHO eI TeIbHOCTH U PEIICHNH MTPAKTUYECKUX 3a/1a4;

— MPEJCTABIATh OMOJOTHMUYECKYI0 HH(POPMALIMIO B BUIE TEKCTa, TaOIUIbl, Tpaduka, AuarpaMMbl U JefaTh BHIBOJBI HA OCHOBAHHUH IMPE/-
CTaBJICHHBIX JaHHBIX;

— OLIEHUBATh POJIb JOCTH)KEHUI TeHETUKHU, CETICKIMH, OMOTEXHOIOTUN B MPAKTUYECKOH NESTEILHOCTH YEeJI0BEKA U B COOCTBEHHOM JKU3HU;

- OOBSCHSITH HETATUBHOE BIIMSIHUE BEIIECTB (AJIKOTOJIsI, HUKOTHHA, HAPKOTHYECKUX BEIIECTB) HA 3apOIBIIIICBOE Pa3BUTHE YEIIOBEKA;

- OOBSICHATH TIOCIIECTBUS BIMSIHUS MyTarcHoB;

- OOBSCHSITH BO3MOXKHBIC TPUYMHBI HACIICICTBEHHBIX 3a00JICBaHUI.

BuvinyckHuk Ha 6a3080Mm ypoéHe NOTIYUUN 603MOHCHOCHb HAYYUMbCA

— oasams HaAyuHOe 00BACHeHUe OUONI0UYeCKUM aKkmam, npoyeccam, s61eHUsIM, 3aKOHOMEPHOCMAM, UCNONb3YA OuosocudecKue meopuu
(K1emouHy1o, 38600YUOHHYIO), YUeHUe 0 buocgepe, 3aKOHbl HACIeOCMBEHHOCU, 3AKOHOMEPHOCMU USMEHYUBOCTUL;

— Xapaxkmepusoeams cO8peMeHHble HaNPABIeHUs 6 PA3GUMUL OUONO02UU, ONUCLIBATNb UX 803MOIHCHOE UCNONIL308AHUE 8 NPAKMUYECKOU Oe-
AMeNbHOCMU,

— cpasnugamuv cnocoowl Oenenus: Kiemku (Mumo3 u metios),

— peulams 3a0a4u Ha nocmpoeHue ppazmenma emopoti yenu [J[HK no npeonosxcennomy ¢ppaemenmy nepeoii, uPHK (MPHK) no yuacmky
JIHK;

— peulams 3a0a4u Ha onpeodeieHue KOIUvecmea XpoMoCoM 8 COMAMUYECKUX U NOJIOBbIX KIemKax, a maxdice 8 KiemKax nepeo Hauaiom
OelleHus (Metio3a Uiy Mumo3a) u no e20 OKOHYAHUU (011 MHO2OKIEMOYHbIX OPSAHUZMOSB),

— peulams 2eHemuieckue 3a0a4u Ha MOHO2UOPUOHOe CKpewusanue, COCMasiams cxembl MOHOSUOPUOHO20 CKPeUWUBAHUsL, NPUMEHSS 3aKO0-
Hbl HACIEOCMBEHHOCIU U UCNOIb3YS OUOTIO2UYECKYIO MEPMUHONOSUIO U CUMBOTUKY,

— VCMAHABIUBAMb MUN HACIE008AHUS U XApaKmep NposasileHUs NPUHAKA o 3A0AHHOU cxeme poOOCI08HOU, NPUMEHSS 3AKOHbl HACAeO-
CMBeHHOCMU,

— OYEHUBAMb Pe3yIbMmamsl 63aUMOOCUCMBUsL 4el08eKa U OKpYicarowell cpedbl, NPOSHOIUPOBAMb BO3ZMONCHbIE NOCIEOCMBUsL 0esIMEbHO-
cmu yenosexa OJisl Cywecmao8anuusi OmoeIbHbIX OUONOSUYECKUX 00BEKMO8 U YelblX NPUPOOHBIX COOOWeCms.



2. Coneprkanue y4eOHOIro npeaMera

Ne Ha3sBanue
OcHOBHOE co/lep:KaHue
n/n TeMBbI
10 knacc
Pasznea 1. buosorus kak Hayka. MeTobl HAy4YHOT0 MO3HAHUS
1.1 | Kparkas ucropus pa3Bu- OOBexT n3yueHust Ononoruu — xuBas npupoaa. Kparkas uctopus pazsutust obuonoruu. Pons 6uonornue-
THA Onosoruu. Cucrema CKUX TEOpHii, uaeil, runore3 B GOpMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4yHOU cucTteMbl Mupa. Cuctema
0MOJIOTHYECKHUX HAYK OMOJIOTUYECKUX HAYK.
Hdemoncrpanus. [Toprpersl yuenbix. CxeMsl: «CBsi3b OMOJIOTHH € APYTMMHU Haykamu», «Cucrema Ouoo-
TMYECKHUX HAYK».
OcHosHble noHATud. buonorus. Xuzup
1.2 | CymHocTb 1 cBOiicTBa CymHocTts xu3HH. OCHOBHBIE CBOMCTBA >KMBOW MaTepuu. JKuBasi pupoza Kak CJI0KHO OpraHW30BaHHAas
“KHBOT0. YPOBHU OPraHu- | UEpapXHuecKas CUCTEMa, CYyLIECTBYIOIIAsl B IPOCTPAHCTBE U BO BpeMeHU. buonornyeckue cucrembl. OCHOBHbIE
3anum YPOBHH OpPTraHU3alMH KUBOW MaTepuu. MeTo bl MO3HAHUS )KUBOU IIPUPOJIBL.
U MeTOAbI NO3HAHUA KHU- JlemoHcTpanus. Cxempl: «Y pOBHU OpTaHU3alUU KUBOU MaTepun», «CBONCTBA )KMBOW MaTEpUN».
BOl PUPOABI OcHoBHble noHATHA. CBONWCTBA KU3HU. YPOBHU OpPraHM3aLUM >KMBON IPUPOIBI. MeTonbl O3HAHUS JKU-
BOW MaTepuu
Pazpgen 2. Kiierka
2.1 | Ucropus u3yueHus KJeT- Pazputue 3nanuit o knerke. Pabotel P. I'yka, A. Ban JleBenryka, K. bapa, P. bpoyna, P. Bupxoga. Kie-
ku. Kiterounast reopust touHas teopuss M. Illnelinena u T. l1IBanHa. OCHOBHBIE IOJIOKEHHUSI COBPEMEHHOM KJIETOYHON Teopuu. Poib
KJICTOYHOH TeopuH B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTUHBI MUpA.
Hemonctpanus. Cxema «MHOroo0pazue KIeTOK».
OcHosHble noHATud. Knerka. [luronorust. OCHOBHbBIE NIOJIOKEHUS KJIETOYHONW TEOPUHU
2.2 | XuMH4YecKHii cocTaB EnuHCTBO 271€MEHTHOTO XMMHUYECKOTO COCTaBa JKMBBIX OPTaHM3MOB KakK JI0KA3aTEIbCTBO €AUMHCTBA IPO-

KJIETKHA

UCXOXKJCHUS >KMBOH MpUpobl. OOIIHOCTh KMBOMH M HEKUBOW NMPHUPOJBI HA YPOBHE XUMHUYECKUX 3JIEMEHTOB.
OpraHoreHsl, MakpO3JIE€MEHTbl, MHUKPOAJIEMEHTHI, YIbTPAMUKPOAJIEMEHThl, UX POJb B JKU3HEIEATEIbHOCTH
KJIETKH U opranu3ma. Heopranndeckue BemecTBa. Bosna kak KojbIOeab BCEro >KUBOro, OCOOCHHOCTH CTPOCHUS
U cBOMCTBA. MUHEpanbHbIE CONIM. 3HAYEHUE HEOPTaHUYECKNX BEUIECTB B KU3HM KJIETKH U OpPraHU3Ma.

Oprannyeckue BEIIECTBA — CIOXKHBIE YIIIEpOACOAEpKalIe coeauHeHns. Hu3komMoneKyaspHble U BBICO-
KOMOJIEKYJISIPHBIE OpraHWYECKHe BenlecTBa. JIMnuasl. YIiIeBoIbl: MOHOCAXapHIbl, mojaucaxapuabl. benku. Hyk-
nennosble kucnotel: JIHK, PHK. YV nBoenune monexynsl IHK B knerke. IIpuHunnuansHoe CTpoeHUE U pOIIb Op-
TFaHUYECKMX BEUIECTB B KJIIETKE U B OpraHU3ME YEJIOBEKA.

Jemoncrpanus. /Iuarpammsl: «PacrpeneiieHne XuMUYeCKUX JIEMEHTOB B HEKUBOW Ipupoje», «Pacrpe-
JieJIeHne XUMHUUYECKUX 2JIEMEHTOB B KUBOI npupoje». [lepuoanueckas tabnuna snemMeHToB. CxeMbl U TaOIHIIbL:
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«Ctpoenne monekynsl Oenkay, «Ctpoenue monekynsl JJHK», «Ctpoenne monexynsl PHK», «Tumst PHK»,
«Y nBoenue mosiekysl [JHK».

OcHoBHble NOHATUS. OpraHOr€Hbl, MAKPOAJIEMEHThI, MUKPO3JIEMEHTHI, YJIbTpaMUKPO31eMeHThl. CBOMCTBa
BO/Ibl. MuHepanbHble conu. buomonumepsl. Jlunuapl, Junoussl, yrieBoAbl, OEIKH, HYKJIEUHOBBIE KUCIIOTHI
(IHK, PHK). Perutukarus JIHK

2.3 | Ctpoenne Knerounas memOpana, nutoruiasma, siapo. OCHOBHBIE OPraHOMJIbI KJIETKU: SHAOIUIa3MaTHUYEeCKasl CETb,
IYKAPUOTHYECKOI M MPo- | anmapar ['oJbKH, TU30COMBbl, MUTOXOHJIPUH, IUIACTUIBI, puOOCOMBl. DYHKIIMM OCHOBHBIX 4acT€l U OpPraHOU-
KAPHOTHYECKOH KJIETOK J0B KJIETKH. OCHOBHBIE OTJIMYHS B CTPOCHUU )KUBOTHOW U PACTUTEIIBHOMN KIIETOK.

XpoMocoMBl, uX cTpoeHne u ¢pynkuuu. Kapuorun. 3HaueHue MOCTOSIHCTBA YUCiIa U POPMBI XPOMOCOM B
KJIETKaX.

[TpokapuoTnueckas kierka: popma, pazmepsl. Pacripoctpanenne u 3Hauenue 6akrepuii B mpupoje. Ctpo-
eHHe OAKTepHaIbHON KIETKH.

Hemoncrpanus. Cxemsl U Tabaunbl: «CTpoeHHE 2YKapUOTHYECKON KIETKNY, «CTpoeHue )KUBOTHOM KJIET-
kn», «CTpoeHne pacTUTENBHOMN KIETKNY, «CTpoeHHE XpoMOcoM», «CTpOEHUE IPOKAPUOTHIECKON KIETKU.

OcHoBHble NOHATUA. DyKapruoTuyeckas kietka. Knerounas memOpana, uuromiasma, 11po. OCHOBHbIE Op-
raHouibl KieTku. OCOOEHHOCTH PACTUTEIBHOM M KUBOTHOU KiIeTOK. XpoMocombl. Kapuorun. JunnonHsiii u
rarIonIHbIN Habopel xpomocoM. [IpokapuoTnueckast KieTka, OaKTepus

2.4 Peanuzanusa nacaen- JIHK — HOcuTenb HacaeacTBeHHON nHpopMaruu. I 'eHeTnueckuit Ko, ero cBoiictea. ['eH. buocunres 6en-
CTBEHHOH HH(pOpPMALMHU B | Ka.

KJIeTKe Hdemonctpanud. Tabnuna «['eHeTndyeckuii Ko», cxema
«buocunTes 6enkar.
OcHoBHbI€ NOHATHUSA. ['eHEeTHUECKH KOJI, TPUIUIET, TEH.
Tpanckpunuys, TpaHCIIALMS, MATPUYHBIN CHHTES.
2.5 | Bupycst Bupycsl — HeknerouHas popma xku3zHu. OCOOEHHOCTH CTPOSHUS M pa3MHOKEHHs. 3HaUeHUE B MPUPOJIE U
KHU3HU YesoBeka. Mepsl MpouinakTUKK pacpocTpaHeHusl BUPYCHbIX 3a0oneBanuil. [Ipodunakruka CIIN/a.
Jemonctpanus. Cxema «CTpoeHue BUpycay, Tadiuna
«IIpodunakruka CITHUda».
OcHoBHble noHATHS. Bupyc, 6akrepuodar
Pa3nen 3. Opranusm
3.1 | Opranu3sm — exuHoe 11€- MHuoroo6pasue oprann3mMoB. OHOKJIETOYHBIE U MHOTOKJIETOUYHbIE OpraHnu3Mbl. KOJIOHUH OAHOKIETOYHBIX
Jioe. MHOrooopasue xu- OpraHU3MOB.
BbIX OPraHU3MOB Hemonctpanms. Cxema «MHOTrooOpa3nue opraHu3MOB.
OcHoBHble NOHATUA. OAHOKIETOYHBIE, MHOTOKJIETOUYHBIE OPraHU3MbI
3.2 | O0MeH BelecTB M Mpe- DOHepreTuyeckuii 0OMeH — COBOKYITHOCTh PEaKIUil pacillerIeHus CIO’KHBIX OpraHndeckux Bemiects. Oco-

BpallleHHe JHePruu

OEHHOCTH dHEPreTH4eckoro oOMeHa y rpu0oB 1 GaKkTepHil.
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Tunbl nutanus. ABToTpods! U reTepoTpodsl. OcOOEHHOCTH 0OMEHa BEUIECTB Y KUBOTHBIX, PACTCHUN U
Oakrepuii. [Imactuaeckuit ooMeH. @oTOoCHHTE3.

Hemoncrpamms. Cxema «IlyTu MeTabomu3Ma B KIETKEY.

OcHoBHBIE MOHATHSA. MeTaboau3M, dHEepreTuUeckuii oOMeH, miuactudeckuii oomeH. AT®. ABtotpodswi,
rerepoTpodsl. DoTOCHHTES

3.3

PasmHokeHue

Jlenenue kiaeTku. MHUTO3 — OCHOBa pocCTa, pereHepaluu, pa3BUTH U OECoIoro pa3MHOkeHus. PasmHo-
KeHue: 6ecrosoe u 1moyioBoe. TUIbI 6€CroI0ro pa3MHOKEHHS.

[TonoBoe pazmuoxenue. OOpa3zoBaHue MOJOBBIX KIETOK. Meiio3. OIioj0TBOpeHHE Y )KUBOTHBIX U pacTe-
HUl. bruosnornyeckoe 3HaueHUe OMIOA0TBOPEHHUS. ICKYCCTBEHHOE OIBUIEHUE Yy PACTEHHI U OIUIOIOTBOPEHHUE Y
YKUBOTHBIX.

Jemoncrpanus. CxeMbl 1 Ta0IUIEL: «MHTO3 1 MEHO3Y,

«["ametorenesy, «Tumbl 6ecronoro pa3aMHOKeHUD», «CTpoeHHe SHIEKIETKH U CIEPMATO30Uay.

OcHoBHBIC NOHATHA. JKU3HEHHBIM UK KJICTKA. MMTO03, OHOJOrMYecKOoe 3HaueHue. Tumel 0ecroyioro
pasMHoxkeHud. [lonoBoe pasMHOKEHUE U ero OMOJOrHuecKoe 3HaueHue. Pa3/enbHOMOoNbIe OPraHu3Mbl U Tep-
MadpoauTsl. Sinexnerka u ciepmaro3ou. ['amerorenes. Meiio3, buonorndeckoe 3Hadenne. Omio 0TBOpEHHE:
Hapy’>KHOE U BHyTpeHHee. /[BOlHOE OII0A0TBOPEHNE Y PACTEHUN

3.4

NuauBuayanbHoe pa3Bu-
THE OPTraHU3MOB (OHTOre-
He3)

[Ipsimoe u HenpsMoe pa3BuTHE. DMOPHOHAIBHBIN U TOCTIMOPUOHATIBHBIN NEPUOJIbl pa3BUTHS. OCHOBHbBIE
sTansl aMOpuoreHesa. [lpuynHbl HapyIIeHUH Pa3BUTHUSL OPTaHU3MA.

Onrorenes uenoBeka. PenpoaykTUBHOE 310pPOBBE; €ro 3HAaYeHUe s OyayIIuX mokoyieHui siroaen. Ilo-
CJIEJICTBUS BIMSHUS AJKOTOJIs, HUKOTHHA, HAPKOTHYECKHUX BEIIECTB Ha pa3BUTHE 3apojiblia yeioBeka. [lepuo-
JIbl TOCTAMOPHUOHAIBHOTO Pa3BUTHSL.

Jemoncrpanus. Tabnuisl: «OCHOBHBIE CTaIUU OHTOreHe3a», «IIpsMoe n Henpsmoe pazButuey. Tabuuuel,
¢dotorpaduy, AMarpaMMbl U CTaTUCTHYECKHUE JaHHbIE, IEMOHCTPUPYIOIINE MTOCIEICTBUS BIUSHUS HETaTUBHBIX
(bakTOpOB Cpe/ibl Ha pa3BUTHE OPraHU3Ma.

OcHoBHble noHATUA. OHTOreHe3. Tumbl pa3BuTHSA: MpsIMOe W HempsiMoe (pa3BUTHE C MeTaMOp(o30M).
Ortanbl SMOpHOHANBHOTO pa3BUTHA. [leprobl MOCTAIMOPHOHANBHOTO pa3BUTHS. BpeaHoe BiusHue KypeHus, aj-
KOT'0JIsl, HAPKOTHYECKHX MPENnapaToB Ha pa3BUTHE OpraHU3Ma U MPOJA0JKUTEIbHOCTD JKU3HU

3.5

HacaeacTBeHHOCTE M H3-
MEHYHUBOCTH

HacnencrBeHHOCTP M1 U3MEHYMBOCTH — CBOMCTBA OpraHu3ma. ['€HEeTMKa — Hayka O 3aKOHOMEPHOCTSX
HACJIEICTBEHHOCTH U U3MEHYUBOCTH.

I'. MeHaenb — OCHOBOIIONOKHUK T'€HETUKH. 3aKOHOMEPHOCTH HacjeAO0BaHUs, ycTaHOBJIeHHbIe . MeHe-
neM. MoHorubpuHoe ckpemmBanue. [lepBriil 3akoH Menaens — 3akoH JoOMHHUpOBaHUs. BTopoii 3akon MeH-
JIelis — 3aKOH pacIleIUIeHHs. 3aKOH YMCTOTHI TaMeT. THOpUAHOE cKpemnBanue. Tperuit 3akon MeHaens — 3akoH
HE3aBHUCHUMOI'0 HACIEA0BAHUS. AHAIU3UPYIOIIEE CKPEIINBaHUE.

XpoMocoMHasi Teopust HacaeACTBEHHOCTH. CLEIIEHHOE HAClIeJOBaHNE TPU3HAKOB.

CoBpeMeHHbIE TIPEICTABIICHH O TeHE ¥ TeHOME. B3anmonelicTBiue TeHOB.

I'enetuka nona. [lonoBsie xpoMocombl. CIIEIIIEHHOE € MTOJIOM HACJIEI0BaHUE.
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3aKOHOMEPHOCTH M3MEHYMBOCTU. HacnencTBeHHass U HEHACTEICTBEHHAs M3MEHYMBOCTh. Monaudukau-
OHHAs U3MEHYMBOCTh. KOMOMHATHBHAS M MyTallMOHHAS W3MEHUYMBOCTh. Myrtanuu. Tumbl myTaruidi. Myrares-
HbIE (PaKTOPBHI.

3HaueHue TeHEeTUKU sl MeTUIMHBL. BiusHue MmytareHoB Ha opranusMm uesnoBeka. HacnencrBennble 00-
JIE3HU YEJIOBEKA, UX MPUYUHBI U MPOPUIAKTHKA.

Jemoncrpanus. Cxembl, WLTIOCTPUPYIOIINE MOHOTUOPUIHBIE U NUOPUIHBIE CKPEUIMBAHUS; CLEIICHHOE
Haclle/IOBaHHE NPU3HAKOB; MEPEKPECT XPOMOCOM; HaCleJ0BaHKe, CLEIUICHHOE ¢ moyioM. [Ipumepsr Monu puka-
LMOHHON U3MEHUYMBOCTU. MaTepualibl, 1€MOHCTPUPYIOLIHE BIMSIHUE MYTar€HOB HAa OPraHU3M Y€JIOBEKa.

OcHoBHbIe MOHATUSA. HacneacTBeHHOCTh B M3MEHUMBOCTH. [ eHoTun, penorun. ['mbpumosorndeckuii Me-
TOJI, CKpelBaHue. JloMUHaHTHBIN, pellecCUBHbIN. I'eHbl, aienu. 3aKOHOMEPHOCTU HACJIEN0BAaHUs IPU3HAKOB.
3aKOH YHMCTOTHI TaMeT. AHAIM3UPYIOLIEe CKpelMBaHue. XpOMOCOMHAs TEOPHUS HACIEeACTBEHHOCTH. ['eHeTnye-
CKue KapThl. [ eHOM. AyTOCOMBI, TIOJIOBBIE XPOMOCOMBI. MonnukanmonHas u3MeHInBoCTh. KomMOnHaTHBHAS 1
MyTallMOHHas U3MEHUYUBOCTh. MyTareHnHsie (aktopsl. HacnencrBennsie 0one3Hu. MenuKo-reHeTH4eCKoe KOH-
CyJIbTUPOBaHUE

3.6

OcHoBBI cejiekuuu. buo-
TeXHOJIOI A

OCHOBBI CeJIEKIIMU: METOABl U JOCTIKEHUs. ['eHeTnka — TeopeTnueckasi ocHoBa cenekiuu. Cenexius.
VYyenue H.U. BaBunoa o nieHTpax MHOroo0pasus 1 MpOUCXOXKIEHUS KYIbTYPHBIX pacTeHu. OCHOBHBIE METO-
JIbI CEJICKIIMM: THOpUIN3AINS, UCKYCCTBEHHBINM 0TOOpP. OCHOBHBIE JOCTHXKEHUS W HANPABJICHHS Pa3BUTHUS CO-
BPEMEHHOM CEJIEKIUU.

buotexHonorus: qOCTUXKEHUS U IEPCIEKTUBBI pa3BuTHs. ['eHHas nHxxenepus. Knonuposanue. ['enernue-
CKH MOJU(DHUITMPOBAHHBIE OPTraHU3MbI. DTHYECKUE aCIIEKThl Pa3BUTHSI HEKOTOPBIX HCCIICIOBAaHUN B OMOTEXHOJIO-
ruu (KJIOHUPOBAHUE YEIOBEKA).

Hemonctpanus. Kapra-cxema «leHTpbl MHOTOOOpA3usi ¥ MPOUCXOKACHUS KYJIBTYPHBIX pacTeHuin». ['ep-
OapHbIe MaTEPHAIIBI U KOJUIEKIIUU COPTOB KYJIbTYPHBIX PACTEHUH.

Tabmuiet: «[Topoabl JOMANTHUX )KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHHi». CXeMbl CO3/1aHUS T€HETH-
YECKU MOJUQPUIIMPOBAHHBIX MPOIYKTOB, KIIOHUPOBAHHUS OPraHU3MOB. MaTepuaibl, WLUTIOCTPUPYIOITUE TOCTH-
’KeHHUs B 0071aCTH OMOTEXHOJIOTUH.

OcHosuble noHsaTus. Cenexmus; rudpuauszanus u or6op. Copt, nopoxa, mramm. buorexuonorus. ['ennas
umwkenepus. Kimonuposanue. ['eneTnyecku MoanuIMpoOBaHHbBIE OPTaHU3MBbI

11 kaacc

Paznen 1. Bun

11

HcTopus 3BOJIIOLHOHHBIX
uaei

HcTopus 3BoMIOIIMOHHBIX UAeH. PasButue 6uonorun B AogapBUHCKUM nepuos. 3HaueHue padot K. JIun-
Hes, yuenus JK.b. Jlamapka, Teopuu K. KroBbe. [Ipeanoceuikyn Bo3HUKHOBEHUs yueHus Y. [lapBuHa. DBoONHK-
onHas teopus Y. JlapBunHa. Poib 3BONIOLMOHHON TeopuM B (OPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KapTHHBI MUpa.

Jemonctpanus. Kapra-cxema mapiipyra nyremectsus Y. Jlapsuna. ['epbapHble MaTepHanbl, KOJICKIUH,
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¢dororpaduu u apyrue MaTepualbl, OKa3bIBAIOUINE UHANBUAYAIBHYIO H3MEHYMBOCTh U Pa3HOOOpa3ue COpTOB
KYJIbTYPHBIX PACTEHUU U OPOJ TOMAIIHUX )KUBOTHBIX.

OcHoBHbIe MOHATHA. DBoonuUs. Kpeannonusm, TpancGopMusm, 3BOJTIOIMUOHU3M. ['pynnoBas ¥ WHAUBH-
nyanbHas u3MeHYMBOCTh. VckyccTBeHHbI 0TO0p. boprba 3a cymectBoBanue. EcrecTBeHHBINH 0TOOD

1.2

CoBpemeHHOE IBOJIIOLH-
OHHOE YYeHHe

Bun, ero kpurtepuu. [lonynsuus — CTpyKTypHas €QuHHMIA BUAA, €AUHHUIA 3BoItouU. CHHTETHYECKas
TEOpHUs HBOJIIOLMH. J[BIKYIIE CHIIBI 3BOJIIOLMU: MYTAallMOHHBIN IMPOLECC, MOMYISUOHHBIE BOJIHBI, U30JIALHNSA,
€CTEeCTBEHHBII 0TOOD; MX BIMSAHUE HA TeHO(DOH] MOMYISIUH. J[BHKYIIUNA U CTaOMIM3UPYIOUIHIA €CTeCTBEHHBIH
0TOOp. AlanTalluy OPraHU3MOB K YCJIIOBUSIM OOMTAHUS KaK pe3ysbTaT ACHCTBUS €CTECTBEHHOro otoopa. Buno-
o0pa3zoBaHMe KaK pe3yabTaT 3BOTIONHHA. CrocoObl U MyTH BHI000pa30BaHMUS.

CoxpaHeHue MHOrooOpa3usi BUI0B KaK OCHOBA yCTOMUMBOro pa3BUTHs Orocdepsl. [ TaBHbIe HAallpaBICHUS
9BOJIIOLIMOHHOIO Ipolecca. buonornyeckuil nporpecc u Ouonorudeckuit perpecc. [IpuunHbl BBIMUpaHUs BU-
JI0B.

JlokazarenbCTBa 3BOIIOLMHY OPTAHUYECKOTO MUPA.

Hemoncrpanus. Cxema, WUTIOCTpUPYIOLast KpUTepuu BU-a. TaOnuibl U cXeMsbl: «/[BHXKyIiue cuibl 3BO-
mouuny, «O6pa3oBaHne HOBBIX BUI0BY», «CX0/ICTBO HAYAJIbHBIX CTAJUI AYMOPHUOHAIBLHOTO Pa3BUTHSI IO3BOHOY-
HBIX». ['epbapuu, KOJUIEKIMU U Ipyrue HarjisaJHble MaTepuallbl, JEMOHCTPUPYIOLINE MPUCIIOCOOIEHHOCTh Op-
TaHW3MOB K cpeJie OOMTaHUs U Pe3yNIbTaThl BUI000pa3oBaHus. TaOIuUIbl, MyJISDKH U IPYTHE HArJsIIHBIE MaTe-
pHaJIb, IEMOHCTPUPYIOLIME TOMOJOTUYHBIE U AHAJIOTUYHBIE OPTraHbl, UX CTPOEHUE U MPOUCXO0KICHUE B OHTOIE-
He3€; PyAUMEHTBI U aTaBU3MBI.

OcHoBHble noHATUS. Bun, nonynauus; ux kpurepuu. I'enodona. JIBUXKyIIHe CUIIbI 3BOJIIOLUU: MyTallH-
OHHBIN MpoIlecC, MOMYISIIIUOHHBIE BOJIHBI, U30JIALMSA, €CTECTBEHHbIN 0TOOp. JBIKYIINN U CTaOUIU3UPYIOLIUI
o160p. CriocoOb! ¥ MyTH BUI000pa30BaHMSL.

1.3

Hpoucxome}me JKU3HU
Ha 3emMJ1e

PazButue npencraBineHuit 0 BosHUKHOBeHUU Xu3HHU. OnbiTel @. Pemu, JI. [lactepa. ['umoressl o mpowc-
XOXKJICHUU KU3HHU.

CoBpeMeHHbIE B3IUIS/IbI HA BO3ZHMKHOBEHME *Xu3HU. Teopus Omapuna-XosnelHa. YCI0KHEHUE KUBBIX
OpPraHU3MOB Ha 3eMJIE B IIPOLIECCE IBOJIIOLUH.

JemoncTpanus. CxeMbl: «BO3HUKHOBEHHE OJHOKJIETOYHBIX SYKAPUOTHUECKUX OPTraHU3MOBY, «DBOJIIOLMS
PacTUTENILHOTO MUPa», « IBOJIIOLUS )KUBOTHOTO MHUpa». Penpoaykunu kapTuH, nzodpaxaromux ¢aopy u Gayny
Pa3IMYHBIX 3p U nepruoaoB. OKaMeHeNO0CTH, OTIeYaTKU OpraHM3MOB B IPEBHUX MOPOAAX.

OcHosuble noHaTHs. Teopus Onapuna — XonaelHa. XuMHA4ecKas 3BOJIONMS. bruosornueckas 3BOIIOIUS.
[loctenenHoe ycno)KHEHHE OpraHu3aluy U MPUCTOCOOIEHHS K YCIOBUSM BHEIIHEN Cpeiibl OPraHW3MOB B MPO-
1[ECCE IBOJIIOLIUU

14

IIpoucxoxneHue yejaoBeKa

l'umoTe3bl mpoucxoxaeHus yenoseka. [lomoxxenue yenoBeka B cucteMe KUBOTHOrO Mupa (kiacc Miieko-
nuTatomtue, otpsn [Ipumatsl, poa Jlroan). DBomromus 4enoBeKa, OCHOBHBIE dTarbl. Pacel yenoseka. [Iponcxox-
JIeHHEe YelloBeYecKuX pac. BuioBoe eMHCTBO YenoBeUecTBa.

Jemonctpanusa. Cxema «OCHOBHBIE 3Talbl SBONIONUU YeNOBEKa». TabIuIlbl, H300paKalolue CKEIeThI
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YCJIOBCKA U ITIO3BOHOYHLIX JKUBOTHBIX.
OcHoBHble noHATUS. [IpoucxoxkaeHue yenoBeka. OCHOBHBIE 3Tambl 3BOJIONUU. [[BHKYIIIUE CHIIBI aHTPO-
noreres3a. YegoBeuecKre pachl, UX €IMHCTBO

Pa3gen 2. DxkocucremMsbl

2.1

JKoJioruyeckue paxkropsl

Opranusm u cpeaa. [IpenMeT u 3agaum SKOJIOTHH. DKoyorndeckue (pakropel cpeasl (abuornyeckue, 6mo-
TUYECKUE, aHTPOIIOTCHHbIC), UX 3HAUYEHHUE B >KU3HU OPraHHU3MOB. 3aKOHOMEPHOCTH BIMSHHS 3KOJOTHYECKUX
(bakTOpoB Ha OpraHu3Mbl. B3aMMOOTHOIIEHNST MEXly OpraHu3MamMu. MeXBHIOBbIC OTHOLICHHS: Mapa3uTH3M,
XHUIIHAYECTBO, KOHKYPEHIUS, CUMOMO3.

Jemonctpanus. Harnsgasle MaTepualibl, 1EMOHCTPUPYIOIINE BIHUSHUE YKOJIOTHYECKUX (HAaKTOPOB HA KH-
Bble opranusMsl. [Ipumeps! cumOro3a B mpupo/ie.

OcHOBHbBIE TOHATHSA. DKOJOTUsl. BHemHssi cpena. Dkomorndeckue (GpakTopbel. AOMOTHYECKHE, OMoTHYe-
CKHE U aHTpOIOreHHble GakTopshl. [lapasuT3m, XUITHIYECTBO, KOHKYPEHIIHS, CHMOKO03. DKOJIOTHYeCKasi HUIIA

2.2

CTpykTypa 3KocucTEM

Bunosas u npocTpaHCTBEHHAsA CTPYKTypa dKocHcTeM. [IuieBsle CBsA3HM, KPyrOBOPOT BEUIECTB U IIPEBpa-
IICHUSI SHEPTUU B dKOcHcTeMax. [IpHunHBl yCTOMYMBOCTH M CMEHBI 3KOCUCTEM. BilMsiHUE yelioBeKa Ha IKOCH-
creMbl. MicKyccTBEHHBIE COOOIIECTBA — arpOI[CHO3bI.

Hemonctpanusa. Cxema «IIpocTpaHcTBeHHAst CTPYKTYpa SKOCHUCTEMBI (IPYyCHOCTh PACTUTEIBHOIO CO00-
HICCTBa))). CxeMsl U Ta6J'II/ILII>I, ACMOHCTPUPYIONIUEC MUIICBLIC LECIHU U CECTH; 3KOJOTMYCCKUC MMUPAMHUIbI; KPYIo-
BOPOT BEIIECTB M SHEPTHH B YKOCUCTEME.

OcHOBHBIE TTOHATHUS. DKOCUCTEMA, OMOTEOIIeH03, OMOIIEHO03, arporieHo3. [IpoTylieHThl, KOHCYMEHTHI, pe-
nayneHtol. [Tumiesbie nenu u cetu

2.3

Buocdepa — rnodanbHas
IKOCHCTEMA

buocdepa — rimobanpHas skocuctema. CoctaB u cTpykTypa ouochepsl. Yuenue B.U. Bepnanckoro o 6uo-
cdepe. Ponp xuBbIX opraHu3MoB B Omochepe. buomacca 3emnu. buonoruueckuii KpyroBopoT BemIecTB (Ha
pUMepe KPyroBOpOTa BOJIBI U YTIIEPO/a).

Hemonctpanus. Tabnuiel u cxembl: «CTpykTypa 6uocheps», «KpyroBopot Boasl B 6uochepe», «Kpyro-
BOpOT yriiepoaa B Ouochepe». HarnmsaHblii MaTepual, oTpakaroluidi BUIOBOE pa3HOOOpa3ne YKUBBIX OpPTraHU3-
MOB OuoChepsbI.

OcHoruble noHsATH. brocdepa. KuBoe BemecTBo, OMOreHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE
BenecTBo. buomacca 3emnn

2.4

Buocdepa n yesoBexk

Bbuocdepa u yenosek. ['mobanpHbIe dKOJIOTMYECKHE MPOOIEeMbl U MyTH uX pemieHus. [locnencTBus nes-
TEIBHOCTU YEJIOBEKA /ISl OKpy»karomen cpenpl. [IpaBuiia noBeneHus B mpupoaHoi cpene. OxpaHa IpUpOIbl U
paloHaIbHOE UCTIOIB30BaHUE MPUPOTHBIX PECYPCOB.

JeMonctpanus. TaGauipl, WUTIOCTPUPYIOLIHE TI00aNbHbIe SKOJIOTHYECKHe MPOOJIeMbl U TOCIEACTBUS
NIesITeNIbHOCTH YeJloBeKa B OKpyskaroleil cpene. KapThl HallMOHaIbHBIX MapKOB, 3alIOBEIHUKOB M 3aKa3HUKOB
Poccun.

OcHoBHble ToHATHS. ['T0OaNTBHBIE SKOJOTHYECKHE Tpobiembl. OxpaHa mpupoasl. PammoHnansHOe IpUpO-
Jonosb3oBaHue. HanmoHanpHble NapKy, 3alI0BEJHUKN, 3aKka3HUKU. KpacHas kHura
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3. TemaTuueckoe IJIAHUPOBAHHUE ¢ YKA3AaHUEM KOJIHYECTBA YaC0B, OTBOAUMBIX HA OCBOCHHE Ka)KI0i TeMbl

Nen/m Ha3Banue Tembl KoJsnyecTBo 4yacoB
10 kiace

1 Pa3nes 1. Buosorus kak Hayka. MeTobl HAY4YHOI0 MO3HAHHUS 3
1.1 Kpartkas uctopus pazsutus omonoruu. Cucrtema OMOJOTHYECKUX HAYK 1
1.2 CyIIHOCTh M CBOMCTBA JKMBOT0. YPOBHU OPraHU3allMH U METOJIbl TO3HAHUS JKUBON MPUPOIBI 2
2 Paznea 2. Knerka 11
2.1 Ucropus nzydenus kiuetku. Kierounas Teopus 1
2.2 XUMHUYECKUN COCTAB KIETKU 4
2.3 CtpoeHure 3yKapuoTUYECKOI U MPOKAPUOTHYECKOM KIETOK 4
2.4 Peanuzarus HacinencTBeHHOM MH(POPMALIMK B KIIETKE 1
2.5 Bupycsl 1
3 Paznen 3. Opranusm 19
3.1 Opranusm — equHoe 1enoe. MHOrooopasue JKMBBIX OPraHU3MOB 1
3.2 OOMeH BeleCTB U MPEBpallleHUue SHEPTUU 2
3.3 Pa3zmuOXeHME 4
3.4 WnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3) 2
3.5 HacneacTBeHHOCTh M M3BMEHUHUBOCTD 8
3.6 OcHOBEHI cenekuu. bruorexuomorus 2
0O600menue kypca 6uosnoruu 3a 10 kmacc 1

Hroro 34

11 kaacc

Bgenenue 1

1 Paznen 1. Bun 19
1.1 Hctopust 5BOTIOLIMOHHBIX UIEH 4
1.2 CoBpeMEeHHOE BOJIIOLIMOHHOE YYCHHE 8
1.3 ITponcxosxaeHne )KU3HN Ha 3eMJIe 3
1.4 [IpoucxoxaeHue yenoBeka 4
2 Paznen 2. DxkocucTeMsbl 13
2.1 DKkonorndeckue GaKTopsl 3
2.2 CTpyKTypa 9KOCHCTEM 4
2.3 brocdepa — riobanbHas SKocucTeMa 2
2.4 buocdepa n yenosek 4
O600menue kypca ouonoruu 3a 10-11 kmaccer 1

Hroro 34
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IIpunosxkenune k paéoyeii nporpamme
IIpunoxenne 1
KasiengapHo-TreMaTnyeckoe nJaHupoBanue Kypca ouosioruu ais 10-11 kiaaccos

Tumbl ypokoB u popMUpyeMble YHUBEPCAIbHbBIE YU€OHbIE NEHCTBHS IS JOCTHXKEHUS METAIIPEIMETHBIX M JINYHOCTHBIX PE3yJIbTAaTOB B Ipeyia-
raeéMOM BapHaHTE KaJeHJApHO-TEMaTHYECKOIro MIAHUPOBAHUS OIpeJiesieHbl yCiIoBHO. JlabopaTopHble pabOThl, OTMEUEHHBIE B TEME YpOKa, PEKOMEH-
TYIOTCS AJ1s1 00513aTEIbHOTO BBIOTHEHH. BBIOOD THIIA Ka)X10T0 KOHKPETHOTO YpOKa, MPOBEACHHUE MPAKTHUECKUX paboT U 3KCKYpcui, crnocoOsl Gop-
MHUPOBaHMS M PA3BUTHUS T€X WM MHBIX YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHM 3aBUCSAT OT COJAEPKAHUS YPOKa, MHIUBUAYAILHOTO METOJUYECKOTO CTUIIS
YUUTEsl, HCIIONIBb3YEMbIX NIeIarOrMYeCKIX TEXHOJIOT U, MaTEPUATbHO-TEXHIYECKOTO OCHAIIECHUS, YPOBHS IMOATOTOBKU O0YJaIOLITHXCSI.

ITpu 0603HaUEHUN THIIOB YPOKOB MCIIOJIB30BaHbI CIEAYIOINE COKPALICHHS:

Hos. — ypok u3y4eHuss HOBOro MaTepHaa;

Ip. — ypOK KOMIUIEKCHOTO IPUMEHEHMS 3HAHUI;

OC + K — ypok 000011eHns, CHCTeMaTH3alii 1 KOHTPOJIS;

KoHTp. — ypOK KOHTPOJIsI, OLIEHKU ¥ KOPPEKLUHU 3HAHUH;

KoMm6. — koMOMHUpOBaHHBIN YPOK.

Ne Tera VDOKa Tun Conep:xanue OcHoBHbBIE BU/IbI 1€SITEJILHOCTH 00y4aloerocst
o/m | o/t yp Ypoka ypoka (Ha ypoBHe y4eGHbIX AeiicTBHil)
10 kJacc

Pa3nes 1. Buosiorns kak Hayka. MeToabl Hay4YHOro nmo3Hanusi (3 yaca)
IIpeaMeTHbIe pe3yibTaThI:
OOyyaromuiics JOJDKEH:
— xapaKTemeBaTb BKJIaJ BBIJAKOIIIUXCSI yquI)IX B pa3BI/ITI/Ie 6HOJ’IOFI/I‘~ICCKOI>1 HaYKI/I,
- XapaKTepu30BaTh POJib OMOJOTUU B (POPMUPOBAHUN HAYYHOT'O MUPOBO33PEHHUS;
- OLICHMBATh BKJIAJ] OMOJIOTHYECKUX TEOpUid B (POPMUPOBAHHE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHPA;
- BBIJIETISITh OCHOBHBIE CBOMCTBA JKUBOW MPUPOJIBI U OMOJOTHIECKIX CUCTEM;
- HMMETh TPEe/ICTaBIeHNEe 00 YPOBHEBOW OpraHU3aIUU KUBOW TIPUPO/IBI;
- MPUBOAUTH J10KAa3aTEIbCTBA YPOBHEBOW OpraHU3alluu KUBOM IPUPOIBL;
- MPEACTABISATH OCHOBHBIE METOBI U ATAllbl HAYYHOT'O MCCIIEIOBAHNUS;
- aHAJIM3UPOBATH U OI[EHUBATHh OMOIOTUYECKYIO HH(POPMAIIUIO, TIOTYyIaeMYyI0 U3 PA3HBIX HCTOYHUKOB.
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MeTanpeaMeTHbIe Pe3yJIbTAThI:

Ilo3nasamenvhble yHUBEpcaibHble yieOHble Qeticmeusl:

- OBJIQJICHUE COCTABISIONIMMHU HCCIICAOBATEIILCKOM M MPOEKTHOW JESITeIbHOCTH, BKIIOYAs YMCHHUs BHUJICTH MPOOJIEMY, CTaBHTh BOIPOCHI,
BBIJIBUTATh TUIIOTE3bI, IABaTh ONPE/ICICHUs IOHATHH, KilacCU(DUITUPOBATh, HAOIIOAATh, IPOBOJUTH SKCIICPUMEHTEHI, IEJIaTh BHIBOJIBI U 3aKITFOYCHUS,
CTPYKTYpUPOBATh MaTepual, OObSICHSITh, JOKA3bIBATh, 3AIIUIIATH CBOH HUJIEH;

- yMEHHE paboTaTh C Pa3HBIMH HCTOYHUKAMHU OHOJOTHYECKOW WH(POPMALMHU: HAXOAUTh OHMOJIIOTHYECKYH) WH(GOPMAIMIO B Pa3TUYHBIX
UCTOYHUKAX (TEKCTe y4eOHWKa, HAyYHO-TOMYJISIPHON JUTEeparype, OMOJOTHYECKUX CIOBapsX M CIPAaBOYHUKAX), aHAIM3HPOBATH M OICHUBATH
uH(pOpMAaIIHIo, TPEOOPa30BEIBATH HHPOPMAITUIO U3 OJTHOU (POPMBI B APYTYIO.

Pecynsimusnvle ynusepcanivhuvle yuebnvie 0eticmeusi:

- CIIOCOOHOCTH BBEIOMpATH IEJICBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOMX JCHCTBHSX U IMOCTYIKAaX 1O OTHOIICHHIO K )KUBOH MPHPOJIC, 310POBBIO
CBOEMY U OKPYKAIOIINX.

Kommynukamuesnvie ynugepcanvhvie yuednvle deticmsusi:

- YMEHHE aJICKBaTHO MCIIOJIL30BaTh PEUYEBBIC CPEICTBA IS TUCKYCCUHU U apryMEHTAIMH CBOCH IMO3UIIMH, CPABHUBATH Pa3HbIC TOUKH 3PCHHSI,
apryMEHTHPOBATh CBOIO TOUKY 3PCHHS, OTCTAMBATH CBOIO MO3HUITHIO.

JIMYHOCTHBIE Pe3yJIbTAThI:

- peam3an 3STUYCCKUX YCTAHOBOK IO OTHOUICHUIO K 6I/IOHOFI/I‘-IGCKI/IM OTKPBITHUAM, UCCIICAOBAHUAM U UX PE3YJIbTAaTaM,

- NPU3HAHUS BBICOKOH IIEHHOCTH JKU3HH BO BCEX €€ MPOSBIICHUSX, 30POBbS CBOETO W APYIHX JIIOJCH, peau3alii yCTAHOBOK 3JI0POBOTO
o0pas3a )XK13HHU;

- C(bOpMI/IpOBaHHOCTI/I MMO3HAaBAaTCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha ITOJYUYCHHWC HOBOI'O 3HAHHA B O6J'IaCTI/I 6I/IOJ'IOFI/II/I B CBA3U C 6YHYHI€I\/JI
HpO(i)CCCHOHaJ'IBHOﬁ JCATCIIbHOCTBIO HJIN 6BITOBI)IMI/I HpO6HeMaMI/I, CBA3aHHBIMHU C COXPAaHCHUCM CO6CTB€HHOFO 300pPOBbA U SKOJIOTHUECKOU
0e30MacHOCTH

1.1. Kparkas ucropusi pa3Butusi onosiornu. Cucrema duosiornyeckux Hayk (1 gac)
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KpaTtkass wmcropus pa3Bu-
s Ouonoruu. Cucrema
OMOJIOTHYECKMX HAyK

Hos.

OOBEeKT U3yueHus OMOJIOTHUHU — )KUBas
npuponaa. KpaTkas uctopus pa3BuUTHs
OHMOIOTHH.

Posp Guonornveckux Teopuil, uieH,
TUIOTe3 B (OPMHUPOBAHUU COBpE-
MEHHOM €CTECTBEHHO-

Hay4yHOU cuctembl mupa. Cucrema
OMOJIOrMYECKUX HayK

OmnpenenstoT NoHATUSA, GOPMUPYEMBIE B XOJI€ U3y4e-
HUS TEMBI.

OOBICHAIOT poib OMooruu B (hOpMUpPOBAHUU HAYY-
HOTO MHPOBO33PCHHSI.

OneHuBarOT BKJIAJ Pa3IMYHBIX YYEHBIX-OHMOJIOTOB B
pa3BUTHE HAyKu OWMOJIOTUH, BKIAJ OHOJIOTHYECKUX
Teopuil B popMHpOBaHHE COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUDA.

YcTaHaBIMBAIOT CBSI3W OMOJIOTHM C APYTMMHU HayKa-
MHU.

['oToBsaT coobmienus (nokmanbl, pedeparsi,
MPE3CHTAIMH) O BKJIAJIC BBIJAIOIIMXCS YUEHBIX B pas-
BUTHE OMOJIOTHH.

PaboTator ¢ 3J1IeKTPOHHBIM NPUITOKCHHEM

1.2. CymHOCTb H CBOHCTBA }KMBOT0. YPOBHH OPraHU3allMH M MeTO/IbI IO3HAHUS JKHBOIl Mpupobl (2 yaca)
Cymaocte u  cBoiictBa | Kom0. | CymHuocth xu3HH. OCHOBHBIE CBOW- | OmpenenstoT moHsThs, GopMHUpYyEMbIEe B XO/I€ U3yde-
AKHBOT'O CTBa KUBOU HUS TEMBI.

marepuu. JKuBasg npupoma Kak
CJI0KHO OpraHU30BaHHAs HepapXu-
YeCKasi CUCTEMA, CYLIECTBYIOIIAs B
IIPOCTPAHCTBE U BO BpeMeHU. buoio-
TUYECKHE CUCTEMBI.

BeIaensior cylecTBeHHbIE NPU3HAKHA KUBOW IHPUPO-
bl U OMOJIOTMYECKHUX CHUCTEM (KIETKH, OpraHu3Ma,
BHJIa, DKOCHUCTEMBI).

XapakTepHu3yroT OCHOBHBIE CBOKWCTBA KHUBOTO.
OOBACHAIOT OCHOBHBIE NMPUYMHBI 3aTPYAHEHUMH, CBS-
3aHHBIX C ONPEAETICHUEM ITOHATHS OKU3HBY.
OOBACHSIOT Pa3INUMs U €IUHCTBO KHUBOM U HEXXUBOU
IIPUPOJIBI.

Paboratot ¢ wimocTpauusaMy yueOHHKa.

PaboTaroT ¢ 3JI€KTPOHHBIM MTPHIIOKEHHEM
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3. 3. YpoBau opranmzanuu U | Kom6. | OcHOBHBIC ypOBHH OpraHU3alMK KU- | [I[pUBOAST MpUMEpBI CUCTEM Pa3HOT'O YPOBHS OpraHHU-
METOABI TIO3HAHUS >KUBOI BOM Marepur. MeToabl NO3HAHUSA | 3aLMH.

MIPUPOIBI SKUBOU TIPUPOIBI [IpuBoAST NOKa3aTENBCTBA YPOBHEBOM OpraHU3alUud U
SBOJIFOLIUN KUBOU IIPUPOBI.

OnpenenstoT OCHOBHBIE METOJbl IO3HAHUS KHUBOU
MIPUPO/IBI.

['otoBsT mpe3eHTanuio Win creH] Ha Temy «CoBpe-
MEHHOE Hay4YHOe 00OpyJOBaHWE W €ro pPoiib B pellie-
HHUHU OHMOJIOTHYECKUX 3a71a4».

PaGorator ¢ wimocTpauusaMy yueOHMKa.

PaboTatoT ¢ 2JIeKTPOHHBIM ITPHIIOKEHUEM

Paznexn 2. Knerka (11 yacoB)
IIpeaMeTHbIe pe3yabTaThI:
OOyyaromuics J0JKEH:
- XapaKTepU30BaTh BKJIA/ BBIIAIOIINXCS YUCHBIX B Pa3BUTHE OMOJIOTHYECKON HAyKH,
- XapaKTepU30BaTh POJIb OMOJIOTHU B (POPMUPOBAHUU HAYYHOTO MUPOBO33PCHUS;
- XapaKTepU30BaTh COJACPIKAHUE KICTOYHOW TEOPHH M IMOHHMATh €€ POJib B (JOPMHPOBAHUU COBPEMEHHOWM €CTECTBECHHO-HAYYHOW KapTHHBI

- 3HaTh UCTOPHUIO U3yUEHUS KIIETKH;
- MMETh TPEJCTABJICHHE O KJIETKE KaK IEJIOCTHOM OMOJOTHYECKOW CHCTEME; CTPYKTYPHOM, (YHKIMOHAJIHHOM M TEHETUYECKOW €IMHHIIE
JKUBOTO;

- MIPUBOANTS JI0Ka3aTeNbCTBA (ApIrYMEHTALIMIO) €IUHCTBA )KUBOM M HEXXUBOM MTPUPO/IbI, POJICTBA KUBBIX OPraHU3MOB;

- CpaBHUBaTb OMOJIOTMYECKHE OOBEKThl (XMMHUYECKMH COCTAaB TeJ HMBOM M HEXHMBOH MPHUPOJBI, SyKApUOTHYECKHE U MPOKAPUOTHUYECKHE
KJIETKHU, KJIETKH paCTeHH, )KUBOTHBIX U TPUOOB) U (POPMYIHPOBATH BBIBOBI HA OCHOBE CPABHEHMSI,

- MPEJCTABIATh CYIIHOCTh U 3HaYEHHE MPoLiecca peaan3aliy HacleACTBEeHHON HH(OpMaIK B KIIETKE;

- IPOBOJIUTh OHMOJOrMYECKHE HCCIEIOBaHMSA: CTaBUTh OIBITHI, HAOMIONAaTh W ONHUCHIBATh KIETKH, CPAaBHUBATh KIETKH, BBLIENATH
CYILLIECTBEHHBIE IIPU3HAKU CTPOCHHUS KIIETKU U €€ OpPraHOU/IOB;

- IT0JIb30BaThCS COBPEMEHHOM LIUTOJIOTMYECKON TEPMUHOIOTHEH;

- VMMETH NPEJCTABICHUSA O BUPYCAX U UX POJIM B KU3HM JIPYTUX OPraHU3MOB;

- 00OCHOBBIBaTh U COOJIIOIaTh MEPBI MPO(PUIAKTUKYI BUPYCHBIX 3a0oneBanuii (B ToM uncine BUY-unpexunn);

- HaXOJUTh OMOJIOTHYECKYI0 HH(POPMAIMIO B Pa3HBIX HCTOYHHUKAX, apTyMEHTUPOBATH CBOIO TOUKY 3PEHHUS;

- aHAJIM3UPOBATh U OLIEHUBATH OMOJIOTUYECKYI0 HH(POPMALIUIO, MTOTYYaeMYIO U3 Pa3HbIX HCTOYHUKOB.

MeTtanpeaMeTHbie pe3yJbTaThl:
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Hoszuasamenvhble yHUBEDCAIbHBIE V'-l€6Hbl€ oelicmeus:

- OBJIA/ICHUE COCTABISIOMIMMHU HCCIICAOBATENILCKOM M MPOEKTHOW AEATENbHOCTH, BKIIOYAs YMEHHUS BUAETH MPOOJIEMY, CTaBUTh BOIPOCHI,
BBIJIBUTATh TUIIOTE3bI, IaBaTh ONPEICICHUs OHATHH, Kilaccu(UIMpoBaTh, HAOII0AaTh, IPOBOAUTE SKCIIEPUMEHTHI, JI€1aTh BHIBOBI M 3aKIIOUCH U,
CTPYKTYPHPOBATh MaTepHai, OObACHSITD, I0KAa3bIBATh, 3ALIUIIATH CBOM UCH;

- yMeHue pabdoTaTh C pa3HbBIMM HCTOYHUKAMH OHOJOTMYECKONH HHGOpMAIMM: HAXOIUTh OHOJIOTMYECKYI0 HH(OPMAIMIO B Pa3THUYHBIX
UCTOYHUKAX (TEKCTe y4yeOHWKa, HAyYHO-TOMYJSIPHOM JUTEeparype, OMOJOTHYECKUX CIIOBApsAX M CIPABOYHUKAX), aHAIM3MPOBATH M OICHUBATH
uHpopmaruto, mpeodpa3oBrIBaTh HHPOPMAILIUIO U3 OJHON (DOPMBI B IPYTYIO.

Pecynamusnvle ynusepcanvhvle yuebHvle deticmeus:

- CIIOCOOHOCTH BHIOMPATH IIEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JEHCTBUAX M MTOCTYIKAaX IO OTHOIICHHUIO K KHBOH MPHPOE, 310POBBIO
CBOEMY M OKPYKAOIIHX.

Kommynukamusnvie ynugepcanvhvie yueduvie oeticmsust:

- YMEHHE aJIeKBaTHO MCIOJIB30BaTh PEUEBBIC CPEICTBA IS AUCKYCCHH M apryMEHTAIlM CBOCH MO3MIINHU, CPABHUBATh Pa3HbIC TOUYKH 3PEHHS,
apryMEHTHPOBATh CBOIO TOUKY 3PEHHsI, OTCTauBaTh CBOIO TIO3UIIHIO.

JIn4HOCTHBIE pe3y/IbTaThl:

- peam3al STHYCCKUX YCTAHOBOK IO OTHOHICHUIO K OMOJOIrHYECKUM OTKPBITHUAM, UCCIICAOBAHUAM U UX PE3YJIbTAaTaAM,

- MPU3HAHUS BBICOKOW IIEHHOCTH KHM3HH BO BCEX €€ MPOSBICHHSX, 3JJ0POBbsI CBOCTO M JIPYTHMX JIFOJICH, pealli3allii yCTaHOBOK 370POBOTO
o0pasa Ku3HH;

- c(OPMHPOBAHHOCTH O3HABATEIILHBIX MOTHBOB, HAIIPABICHHBIX HAa IOJyYCHHE HOBOI'O 3HAHHUS B 00JaCTH OMOJIOTMH B CBSI3U C Oyaylei
npo(hecCHOHANBFHOM NIeATENbHOCTHI0O MU OBITOBBIMU IMPOOJIEMaMU, CBS3aHHBIMU C COXpPAaHEHHEM COOCTBEHHOTO 3/J0POBBS U IKOJIOTHUECKOMN
0€30I1aCHOCTH

1.1. HWcropus u3y4yeHHsi KJIeTKH. KjieTo4uHasi Teopus (1 uac)
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Hcrtopust m3ydeHus Kier-
ku. Kiterounas reopus

Hos.

PazButne 3HaHuii o kierke. PaboThl
P. I'yka, A. Ban JleBenryka, K. bapa,
P. bpoyna, P. BupxoBa. Knerounas
teopust M. lllnelinena u T. IlIBanHa.
OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM
KJIETOYHOU TeopuH. Ponib KIEeTOUHOU
TEOpUu B (OPMUPOBAHUU COBPEMEH-
HOM €CTECTBEHHO-HAYYHOW KapTHHBI
Mupa

Ompenenstor moHATHs, GOPMUPYEMBIE B XOJI€ U3yde-
HUS TEMBI.

OmpenensioT nmpeaMeT, 331a4d ¥ METO/Ibl UCCIIe0Ba-
HUS [IUTOJIOTHH KaK HAyKH.

XapakTepu3yloT coJiepKaHue KIETOYHON TEOPHH.
OOBSACHSIOT BKJIAJ KJICTOYHOI Teopuu B (popMupoBa-
HHE COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI
MUpa; BKJIAJ yYCHBIX-UCCIIEIOBATEICH KIETKU B pa3-
BUTHE OMOJIOTMYECKOH HAYKH.

[TpuBOAAT MOKa3aTEIHCTBA POJCTBA JKUBBIX OpPTaHU3-
MOB C HCHOJIb30BAaHHEM MOJ0XEHHH KJIETOYHOW TEO-
pHH.

PabotaroT ¢ mwumocTpausaMu yueOHUKa.

PaboTaroT ¢ 31eKTPOHHBIM MPHIIOKEHHEM

1.2. Xumuueckuii coctaB KjiaeTkH (4 yaca)

XUMUYeCKUI COCTaB
Kietku. Heopranmdeckue
BELIECTBA KJIETKU

Komo.

EnuHCTBO 37J€MEHTHOIO XMMHMYECKO-
0 COCTaBa MHWBBIX OPraHU3MOB KakK
JI0Ka3aTeJIbCTBO €IUHCTBA IIPOMUC-
XOXKJICHUSI KUBOW mpupoael. OO6mI-
HOCTb XKMBOM M HEXKHBOW NPUPOIBI
Ha YpPOBHE XUMHYECKHX JJIEMEHTOB.
OpraHoreHbl, MaKpO3JE€MEHThI, MHK-
PORJIEMEHTHI,  YJIBTPAMUKPOIIEMEH-
TBl, UX POJIb B KU3HENEATEIBHOCTU
KJIETKH U opranu3zma. Heopranuue-
ckue BemecTBa. Bojga kak konbIOenb
BCETO >KUBOTO, OCOOCHHOCTH CTpPOE-
HUS U CBOKCTBAa. MUHEpalbHbBIE CO-
Y. 3HAYCHWE HEOPraHWYEeCKUX Be-
LIECTB B )KU3HU KJIETKU U OpraHu3Ma

OnpenenstoT NoHATUSA, GOPMUPYEMBIE B XO/1€ U3yye-
HUS TEMBI.

[TpuBoaAT nOKazaTesnbCTBA (ApryMeHTalus) eUHCTBA
KUBOM M HEXKUBOM IIPUPOABI HA IPUMEPE CXOACTBA UX
XUMHUYECKOTO COCTABA.

CpaBHHMBAIOT XUMHUYECKHI COCTaB TeN JKUBOW U He-
JKUBOU NPUPOJBI U JEJAT BBIBOJbBI HA OCHOBE CpaB-
HEHUS.

XapakTepu3yloT OCOOCHHOCTH CTPOEHMs, CBOICTBA U
pOJIb HEOPraHWYECKMX M OPraHMYECKUX BEIIECTB,
BXOJAIIMX B COCTaB KUBBIX OPTaHU3MOB.
VYcraHaBIMBalOT  NPUYMHHO-CIEACTBEHHBIE  CBS3H
MEXIYy XUMHUYECKUM CTPOCHUEM, CBOMCTBAMU U
(GYHKIUSMU BEIIECTB HA OCHOBE TEKCTOB M PHCYHKOB
yueOHHUKa.

[TpuBoaAT mpHUMephl OpraHMYECKUX BemiecTB (yrie-
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OpraHuvecKre BelecTBa
kiaerkn. OOmias xapakre-
puctuka. Jlunuasl

Komo.

OprannyecKkue BEIIeCTBa — CIOKHbBIC
YIJIEPOJICOACPKALUE  COCAUHEHUS.
HuskoMonekynsapHble U BBICOKOMO-
JEKYJISIpHbIE OpPraHUYeCKHE Bellle-
cTBa. JIunmuael

Oprannueckue BeLIECTBA
KJIETKU. YrieBoasl. beaku

Komo.

YraeBoapl: MOHOCaxapuabl, MOJIKCA-
xapupl. [[pyHIUIIHAIBHOE CTPOEHUE
U PpOJb OpPraHUYECKUX BEIIECTB B
KJIETKE U B opraHusMe yenoBeka. Op-
raHudeckue BEIIeCTBA — CIIOXKHBIC
YIJIEPOJICOACPKALIUE  COCOUHEHUS.
BrICOKOMOJIEKYISIpHBIE ~ OpraHUYe-
ckue BemiectBa. benkwu. IlpunHnumnu-
aJbHOE CTPOEHHE M POJIb OpraHuye-
CKHUX BEIIECTB B KJIETKE U B OpPraHU3-
ME YeIIOBEKa

OpFaHI/IquKHe BCIICCTBA
KJICTKU. HyKJICI/IHOBI)Ie
KHCJIOTBI

Komo.

OpraHuuecKkue BeIecTBa — CJIOKHbIC
YIJIEPOJICOACPKALIUE  COCTUHEHUS.
BbicOKOMOIIEKYNIIpHBIE ~ OpraHuye-
ckue BemlecTBa. HykienHOBBIE KHC-
notel: JIHK, PHK. YaBoenune moe-
kynsl JIHK B kietke. [IpuHnmnmans-
HOE CTPOECHHME U pPOJIb OPraHUYECKUX
BEIIIECTB B KJIETKE U B OPTaHU3ME Ue-
JIOBEKA

BOJIOB, JIMITUJIOB, OCJIKOB, HYKJICHHOBBIX KHCJIOT),
BXOJISAIIMX B COCTaB OPraHU3MOB, MECT HMX JIOKAIM3a-
MY 1 OUOJIOTUYECKOM POJIH.

PaGoraroT ¢ mwutocTpanusamMu y4eOHuKa.

Pemaror Grosiornyeckue 3a1auu.

Beimonusitor 1abopatopHble, MPaKTUYECKUE U HCCIIe-
JIOBaTENIbCKHE padOTHI [0 U3y4aeMOi TeMe.

PaboTaroT ¢ 3eKTPOHHBIM MPHIIOKEHHEM

1.3.

CTpoeHHe 3YKAPHOTHYECKO U MPOKAPUOTHYECKOI KiIeToK (4 yaca)

CrpoeHne sykapuoTHUE-
ckor kietku. Krerounas
MeMOpaHa, IUTOoIIa3Ma

KomMmo0.

Knerounas memOpaHa, nuTomniasma.
Ilpakmuuecxas paboma. Ilpucomos-
JleHue U onucaxue MUKponpenapamos
KJIemoK pacmeHui.

Ilpaxmuyeckas paboma. Habniooe-
HUe K1emoK pacmeHui U HCUBOMHbIX
nOO MUKPOCKONOM HA 20MOBbIX npe-
napamax

OnpenenstoT NOHATUSA, GOPMHUPYEMBIE B X0/1€ U3yye-
HUS TEMBI.

XapakTepusyroT KIIETKY KaK
(GYHKIIMOHATIBHYIO €UHUILY )KHBOTO.
Bb1aensior cylmecTBEHHbIE IPU3HAKU CTPOCHUS KIIET-
KH, €€ OPraHOUJIOB, sApa, MEMOPAHbI, XpPOMOCOM, J10-
AJIEPHBIX U SACPHBIX KJIETOK, KIETOK PACTEHUH, JKU-
BOTHBIX U IpUOOB.

CTPYKTYpHO-
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10. 7. | Ctpoenne osykapuortnue- | Kom0. | OCHOBHBIE OpraHOWMIbl KJIETKH: 3H- | CpaBHUBAIOT OCOOCHHOCTH CTPOCHUS OSICPHBIX |
cKou KieTku. OpraHoubl. JOTUIa3MaTUYecKasi CeTh, AamlIapar | sIEpHBIX KIETOK, KJIETOK PpacTeHHW, >KUBOTHBIX H
Jlabopamopnas — paboma ["oyib/KH, JTH30COMBI, MUTOXOHIPUH, | TPHOOB W [ENIAIOT BBIBOJIBI HAa OCHOBE CPaBHEHUS.
Ne 1. CpaBHeHue cTpoe- MJIACTUABI, PUOOCOMBI. VYcraHaBnMBalOT —~ NPUYMHHO-CIEACTBEHHBIE  CBSI3U
HUS KICTOK pacTeHUd u @OyHKIIMM OCHOBHBIX YacTEed M Opra- | MeXIy CTpOCHUEM U (DYHKIMSIMHU OMOJIOTHYECKUX CH-
KHBOTHBIX HOUJIOB KIICTKH. CTEeM Ha MPUMEPE KIIETKH, €€ OPraHOMI0OB U BBITIOJIHS-

OCHOBHBIC OTJIMYUSI B CTPOCHUU YKU- | €MbIX UMH () YHKIIHIA.
BOTHOW U PACTUTEIBHOMN KIIETOK Paborator ¢ wnmocTpanusMu yaeOHHKA.

11. 8. | Crpoenme oykapuotuue- | Komb. | Slapo. XpoMOCOMBI, MX CTpOcHHE u | LIOB3YIOTCA  IIUTOJNOTUYECKOH — TEPMUHOJIOTHEH.
ckoil kietku. Sapo. Xpo- ¢bynkuuu. Kapuortun. 3HayeHue mo- OOOCHOBBIBAIOT Mepbl MPOGUIAKTUKH OaKTepHallb-
MOCOMBI CTOAHCTBA umcia H (OpMbI Xpomo- | HbIX 3a007eBanHii.

COM B KJIETKAX Beimonusitor 1abopaTtopHbIe, MPAKTUYECKUE U HCCIIe-

12. 9. | Ctpoenue npokapnotuue- | Kom6. | [IpokapuoTuueckas KieTka: (opma, | AOBATEIBCKHE PAOOTEI MO H3ydaeMoii Teme.

CKOM KIIETKH pasMepbl. PacmpocTpaHenue u 3Ha- | DA00TAIOT C 2JIEKTPOHHBIM NPUIIOKEHHEM
yeHue Oaxrtepuii B mpupone. Ctpoe-
HUE OaKTepUATLHOU KICTKH
1.4,  Peanuszauusi HacJeacTBeHHOH HHpopManuu B KieTke (1 yac)
13. 10. | Peanuzanus Hacien- | Kom6. | IHK — Hocutens HacnencTtBeHHOH | OnpenenstoT MoHATHS, (JOpMUpPYEMbIE B XOJI€ U3YyYEHUSI

CTBEHHOH nHpopMmanuu B
KJIETKE

uHpopmauuu. ['eHeTHyeckuil Kof,
ero coiicTBa. I'eH. buocunres Genka

TEMBIL.
Beinensitor ¢yHIamMeHTanbHbIA Ipoliecc B Ouooruye-
CKMX CHCTeMax — peam3arys HHHOpMAIHHU B KIIETKE.
Be1iensiror cyniecTBeHHbIE MPU3HAKK TEHETHYECKOrO KO-
Ja.

OnuCchIBaIOT M CPaBHUBAIOT MPOLIECCHl TPAHCKPUIIIIMU U
TPaHCIILMN.

OOBACHSIOT POJIb BOCIIPOU3BENICHNUS U TIEpeiau Hacle -
CTBEHHOW MH(OpPMALIMKM B CYIIECTBOBAHUM M Pa3BUTUH
KM3HU Ha 3eMIIe.

Pemator Oronormyeckue 3a1a4u.

PabotaroT ¢ mimrocTparusiMi yaeOHuKa.

PaboTaroT ¢ 3NIeKTPOHHBIM NPUIIOKEHUEM

1.5. Bupycsi (1 yac)
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14, 11. | Bupychl Kom6. | Bupycel — Heknerounast popma xu3- | Onpenenstor noHatus, GopMupyembie B X0/€ H3yde-
HU. OCOOEHHOCTH CTpPOEHUS U pa3- | HUS TEMBI.

MHOKEHHUS. 3HaYeHHE B MPUPOJEC U | BBIIENSIOT CyllecTBEHHbIE TPU3HAKK CTPOCHHUS U
KU3HU 4YeJoBeKa. Mepbl nmpoduiiak- | )KU3HEHHBIX LIUKIIOB BUPYCOB.

TUKHU PaCPOCTPAHEHUS XapakTepu3yloT pOJb BHPYCOB KakK BO30yAHTENCH
BUPYCHBIX 3a00JICBaHUH. Oosie3HEell M KaK IMEPEHOCYMKOB T'CHETUYECKOH WH-
[Tpodunakruka CITN/]a dbopmaruu.
OOO0CHOBBIBAIOT Mepbl MPOPUIAKTUKA BUPYCHBIX 3a-
00J1IeBaHMIA.

Haxonar uadopmaimio o BUpycax U BUPYCHBIX 3a00-
JICBAaHUSX B PA3IMYHBIX UCTOUYHUKAX, AHATU3UPYIOT U
OILICHUBAIOT €€, NHTEPIPETUPYIOT U IMPEICTABISAIOT B
pasHbIX (opmax (TE3UCHI, COOOIICHHE, PEMOPTAK,
aHAJIMTHYECKas crpaBka, pedepar, 0030p, MopTdo-
JINO).

PaGorator ¢ wimocTpauusaMy yueOHMKa.

PaboTaroT ¢ 371eKTPOHHBIM MPHIIOKEHHEM

Paznen 3. Opranusm (19 yacos)
IIpeameTHbIe pe3yabTaThl:
OO6yyaromuifcst 10JIXKeH:
— XapaKTepU30BaTh BKJIA/1 BBIAIOIINXCS YICHBIX B Pa3BUTHE OMOJIOTHYECKON HAYKH;
— XapaKTepu30BaTh POJib OMOJIOTUHU B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHNUS;
— HMMETh TpeCTaBlIeHne 00 OpraHu3Me, ero CTPOSHUH U Ipolieccax KU3HENeATeNbHOCTH (0OMEH BEIIeCTB, pPa3MHOXKEHUE, JIEeHUE KIETKH,
OTLIOIOTBOPEHUE), MHOTOOOPa3HH OPraHU3MOB;
— BBIJICJISITH CYIIECTBEHHBIE MPU3HAKH OPTaHU3MOB (OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX ), CDABHUBATh OMOJIOTMUECKHE 00BEKTHI, CBOMCTBA U
mpoiecchl  (MIACTUYECKUM W DHEPreTHYecKuid OoOMeH, Oecrojioe M T0JIOBOE pPa3MHOXKEHWE, MHTO3 M MeH03, JMOpHUOHAIBHBIN U
MOCTAMOPUOHANIBHBIN TEPUOM, TPSMOE U HENmpsIMOE pa3BUTHE, HACJIEICTBEHHOCTh W W3MEHYMBOCTb, JIOMHUHAHTHBIH U PEIECCUBHBIN)
1 (OpMyITUPOBAThH BHIBOIBI HA OCHOBE CPABHECHUS;
— MMOHMMATh 3aKOHOMEPHOCTH MHIAMBUYAJIbHOT'O PA3BUTHUSI OPraHU3MOB, HACJIEACTBEHHOCTH U U3MEHYUBOCTH;
— XapaKkTepu30oBaTh coaepxanue 3akoHoB I'. Mennens u T.X. Moprana u moHUMaTh UX POJb B (HOPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUDAa;
— peuaTh 3JIeMEHTApHbIE TEHETUUECKHUE 3a]Ja4H, COCTABIISATh 2JIEMEHTAPHBIE CXEMbI CKPELIMBAHMUS; TI0JIb30BaThCSl COBPEMEHHOM Ir€HETUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOW;
— MIPUBOJIUTH JIOKA3aTEIHCTBA POJICTBA KUBBIX OPTAHM3MOB Ha OCHOBE TOJIOKCHHI TeHETUKU 1 SMOPHOJIOTHH;
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- OOBSICHATH OTPULIATENILHOE BIUSHHUE aJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHUE 3apO/IbIIa YEJIOBEKA; BIUSHUE MyTareHOB
Ha OpraHU3M YEeJIOBEKa;

- XapaKTepU30BaTh HAPYILLEHUS Pa3BUTHS OPraHU3MOB, HACJIECTBEHHbIE 3a00J1€BaHNUs1, OCHOBHBIE BUIbI MyTallUi;

- 00OCHOBBIBATh U COOJIIOJIATH MEPbI MPO(UIAKTUKH BPEIHBIX MPUBBIYEK (KypEeHHUE, AIKOTOJIM3M, HAPKOMAaHHsA);

— BBISIBJIATh UICTOYHUKHU MYTareHOB B OKpYy»Xarolei cpese (KOCBEHHO);

- uMeTh npeacrasienne o0 yuenun H.M. BaBuiioBa o meHTpax MHOT00Opasusi M MPOUCXOKICHUS KYJIbTYPHBIX PACTCHHIA;

- XapaKTepU30BaTh OCHOBHBIE METO/IbI U JOCTHIKEHUSI CEIEKLINU;

- OLICHUBATh STUYECKHE ACTIEKThl HEKOTOPBIX MCCIIEIOBAHUN B 00JIaCTU OMOTEXHOJIOTHH (KJIOHHPOBAaHUE, UCKYCCTBEHHOE OILIOJA0TBOpPEHUE,
HaIpPaBJIEHHOE U3MEHEHUE TeHOMA);

- OBJIaJICBaTh YMEHUSAMHU U HaBbIKAMU ITOCTAHOBKH OMOJIOTMYECKUX IKCIIEPUMEHTOB U OOBSACHATH X PE3YJIbTaThl;

- HAXO/UTh OMOJIOTHUYECKYIO HH()OPMAIIHIO B Pa3HBIX HCTOYHHUKAX, APTYMEHTHPOBATH CBOIO TOUKY 3pEHUS;

- aHAJM3UPOBATH U OLIEHUBATH OMOJIOTUYECKYIO HH(POPMAIIUIO, MTOIY4aeMYIO U3 PA3HBIX UCTOYHUKOB.

MertanpeameTHbie pe3yJbTaThl:

llo3nasamenvHule yHugepcaivhvie yieOHvle 0eticmeus:

- OBJIAJICHHE COCTABJISIFOIIMMU HMCCIEA0BATENbCKOM U MPOEKTHOW NEATEIbHOCTH, BKJIIOYAs YMEHHUS BHUJETh IPOOJIEMy, CTaBUTh BOIIPOCHI,
BBIJIBUTaTh TUIIOTE3bI, JaBaTh ONPEIEICHMS IOHATUH, KJIacCU(PUIMPOBATh, HA0JII01aTh, IPOBOANUThH SKCIIEPUMEHTBI, 1€1aTh BHIBO/IBI U 3aKIIOYECHMUS,
CTPYKTYpUPOBATh MaTepuai, OObSICHATh, JOKA3bIBATh, 3aLIUINATH CBOH UJIEH;

- yMeHHEe paboTaTh C pPa3HBIMH HCTOYHHKAMHU OHOJOTHYECKOW HH(POpPMAIMHM: HAXOAWUTh OHOJOTMYECKYI0 HH()OPMALMIO B Pa3IUIHBIX
UCTOYHUKAX (TEKCTe y4yeOHMKa, HAay4yHO-TNOMYJSIPHOM JUTeparype, OMOJOTHMUECKUX CIIOBapsAX M CHPAaBOUYHUKAX), aHAIM3MPOBATH M OLEHUBATH
uHdopmaruio, mpeodbpa3oBbIBaTh UHPOPMAILIUIO U3 OJHON (DOPMBI B IPYTYIO.

Pecynamusnvle ynugepcanvhuvie yuebnvie deticmsusi:

- CIIOCOOHOCTH BBIOMpATh LEJIEBBIE U CMBICIIOBBIE YCTAHOBKM B CBOMX JAEMCTBMSIX M MOCTYIKAX 110 OTHOLICHUIO K KUBOM IpUpPOJE, 310POBBIO
CBOEMY U OKPY’KaOIIUX.

KommynuxamusHvle ynugepcanvuvie yuebHvle deticmeus:

- YMEHHE a/IeKBaTHO UCIOJIb30BaTh PEUYEBbIE CPEICTBA JISl TUCKYCCUM M apryMEHTAllMM CBOEH MO3UIMHU, CPABHUBATH pa3Hble TOUKU 3PEHUS,
apryMEeHTHPOBATh CBOIO TOUKY 3PEHMSI, OTCTaUBATh CBOIO MO3UIIHIO.

JIn4yHOCTHBIE pe3yJIbTaThl:

- pean3any STHYECKUX YCTAaHOBOK 110 OTHOIIEHHUIO K OMOJIOTUYECKUM OTKPBITHUSAM, UCCIIEIOBAHUSIM U UX pE3yJIbTaTaMm;

- MIPU3HAHUS BBICOKOW LIEHHOCTH >KM3HHM BO BCEX €€ MPOSBICHUSX, 30POBbSI CBOETO M APYTUX JIOACH, pealu3al yCTaHOBOK 370POBOIO
o0pasa K13HH;

- c(OPMHPOBAHHOCTH MO3HABATEIBHBIX MOTHBOB, HANPABJICHHBIX HA MOJyYEeHHE HOBOI'O 3HAHUS B 00JacTW OMOJOrMH B CBSI3M C Oyaymeit
npo¢eCCHOHATIBHON JIEATEIbHOCTI0O WM OBITOBBIMH MPOOJIEMaMH, CBA3aHHBIMU C COXPaHEHHEM COOCTBEHHOTO 3/J0POBBbS M JKOJOTMYECKOU
0€30MacHOCTH
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3.1. Opranusm — eaunoe negoe. Muorooopasue ;kuBbix opranun3mon (1 gac)

15. Opranusm — Kom6. | Muoroo6pasue opranusmoB. Oxano- | Onpeaensior moHATHs, GOPMHUPYEMBIE B XO€ H3yde-
enuHOe 1enoe. MHOroo0- KJIETOYHbIE M MHOTOKJIETOYHBIE Op- | HUSI TEMBI.
pasue KHUBBIX OPTaHU3MOB ranu3Mbl. KoJOHMM OJHOKJIETOYHBIX | BRIOENSAIOT CyIIecTBEHHBIE NPU3HAKU OIHOKJIETOY-
OpraHU3MOB HBIX ¥ MHOTOKJIETOYHBIX OPTraHU3MOB.
CpaBHMBAIOT OJHOKJIETOYHBIE, MHOTOKJIETOYHBIE Op-
raHU3Mbl U KOJOHHMU OJHOKJIETOYHBIX OPTraHW3MOB M
JIeNAlOT BHIBOJIBI HA OCHOBE CPABHEHHS.
PaboTatoT ¢ 3JeKTPOHHBIM MPUIIOKEHHEM
3.2. O6MeH BelleCcTB U NMpeBpaleHne YHepruu (2 yaca)
16. OOMeH BelecTB | Ipe- Kom06. | DHeprernueckuii oOMeH — COBOKYI- | OmpenensitoT NoHATUsA, GOPMUPYEMBIE B XOJIe U3y4e-
BpaIllCHHUE SHEPIHH. HOCTh PEaKIUi PACHICTUICHUSI CIIOXK- | HUS TEMBI.
OHepreTuyeckuii 0OMeH HBIX OpraHuuyeckux BemiecTB. Oco- | XapakTepu3yloT (yHIaMEHTaJIbHBIE IPOLECCH B
OEHHOCTH SHEPreTHYECKOro oOMeHa | OMOJIOTMYECKUX CHCTEMax — OOMEH BELIECTB M IMpe-
y TprOOB 1 OaKTepHii BpaIlleHHE YHEPTHH.
Bbinenstor  cymecTBeHHbIE TPU3HAKA  IPOIECCOB
KHU3HECATEIILHOCTH KIETKH.
CpaBHUBAIOT IJIACTUYECKUH M DHEPreTUYecKui 00-
MEHBI 1 JIENIAl0T BBIBOJII HA OCHOBE CTPOEHHUS.
PaGorarot ¢ wimocTpauusaMy yueOHHKa.
Pemator 6uosiornuyeckue 3aaqm.
Haxonat undopmanmio mo m3zydyaeMoil teme B pas-
JIMYHBIX UCTOYHUKAX, AaHAJTM3UPYIOT U OLIEHUBAIOT €€,
MHTEPIPETHPYIOT ¥ MPEICTABISIOT B Pa3sHbIX (hopmax
(Te3ucel, COOOIIEHHE, penopTax, aHAIUTHYECKas
cripaBka, pedepat, 0630p, mopThoIHo).
PaboTaroT ¢ 3J€KTPOHHBIM MTPHIIOKEHHEM
17. OOMeH BelecTB U Ipe- Kom0. | Tumsl nutanus. OcobenHocTn o6Me- | CpaBHHUBAIOT OPraHU3MBI IO THUILY MMUTAHUS U JEJIAI0T

BpauieHue sHepruu. Ilna-
ctuuecknuii oomen. dDoro-
CHUHTE3

Ha BEIIECTB y JKUBOTHBIX, PAaCTEHUM
u Oaktepuil. ABTOTpodBl U TeTepo-
Tpodsl. Ilnactuueckuit obmen. Po-
TOCHHTE3

BBIBOJIbl HA OCHOBE CPaBHEHUSI.
CpaBHUBAIOT IJIACTUYECKUH M IHEPreTUYECKud 00-
MEHBI U JI€JIaI0T BBIBO/IbI HA OCHOBE CTPOEHUS.
PackpbIBatoT 3HaueHune (POTOCHHTE3A.
XapakTepu3yloT CBETOBYIO U TEMHOBYIO (a3bl GoTo-
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CHHTE3a.
PabotaroT ¢ wutocTpausaMu yueOHUKa.

Peraror 6uoornueckue 3a1auu.

Haxomar wHoOpMaIuio 1Mo u3y4aeMoil TeMe B pas-
JIMYHBIX MCTOYHUKAX, aHATM3UPYIOT U OIICHUBAIOT €¢,
MHTEPHPETHPYIOT U MPEICTABISAIOT B Pa3HBIX (opmax
(Te3uchl, COOOINEHHE, PEMOpPTaX, aHATUTHYCCKAS
cmpaBka, pedepar, 0030p, moptdomo).

PaboTaroT ¢ 3JEKTPOHHBIM MPUITI0KECHHEM

3.3. PazmHosxenne (4 yaca)

18. Pasmuoxxenune. Jlenenune | Kom06. | Jlenmenue kimetku. MuTO3 — OCHOBa
KJIeTKH. MuTO3 pocTa, pereHepaiud, pa3BUTHSI U
0€CIoJI0r0 pa3MHOKCHHS
19. Pa3zmuoxkenue: Oecronoe | Kom0. | PazMHOKeHHe: OECTonoe U IMOJIOBOE.
Y TI0JIOBOE Tuner 6ecrionoro pasmHoxxenus. [lo-
JIOBOE Pa3MHOKECHHE
20. OO6pazoBanne  monoBeix | Kom6. | OOpa3oBaHue  MOJOBBIX  KJIETOK.
KJIETOK. Melo3 Meiio3
21. Pasmuoxenne. Omnogo- | Kom6. | OmnonoTBopeHne y IKHBOTHBIX U
TBOpEHUE pacTeHuii. buonornyeckoe 3HaueHue

OIuIof0TBOpeHus.  MckyccTBeHHOE
ONBUICHNE y PACTEHUN U OILIOJ0TBO-
peHue y )KUBOTHBIX

OnpenenstoT NOHATUSA, GOpMHUPYEMBIE B XO/1€ U3yye-
HUS TEMBI.

Bhiaensior cyniecTBEeHHbIE IPU3HAKY ITpoLiecca Jene-
HUS KJIETKU.

XapakTepu3yloT OMOJIOrMYecKOe 3HAYEHHUE M OCHOB-
Hbl€ (a3l MUTO3a, UCIIOJIB3YSl PUCYHKH YUEOHHKA.
Bhiaensior cymecTBeHHbIE IPU3HAKY MIPOLIECCOB pas3-
MHO’KEHUS U OIJIOJOTBOPEHMSL.

OnuchIBalOT cnocoObl BEre€TaTUBHOIO PAa3MHOXKEHUSI.
[TpuBOIAT MpUMEPHI OPraHU3MOB, PA3MHOKAIOLIUXCS
0eCroJIbIM U MOJIOBBIM ITyTEM.

XapakTepu3yroT OHMOJIOTMYECKOe 3HAYEHHE U OCHOB-
Hble (a3bl Meio3a, MCHONb3ys PUCYHKH y4yeOHUKA.
XapakTepu3yloT cTaauu 00pa30BaHUS MOJOBBIX Kile-
TOK, UCHIOJIb3Yys CXEMY y4eOHHMKa.

OOBACHSAIOT OMOJOTUYECKYIO CYIIHOCTH OIJIOJIOTBO-
peHus.

XapakTepu3yroT 0COOEHHOCTH JBOMHOIO OIJIOJOTBO-
pEHMS Y pacTEHUM.

OmnpenensitoT 3Ha4€HHE UCKYCCTBEHHOI'O OIIOAO0TBO-
peHus.

CpaBHUBAIOT MUTO3 U M€H03, SMIIEKIETKU U criepMa-
TO30U/IbI, CTIEPMATOTE€HE3 U OBOTEHE3, MOJIOBOE U Oec-
M10JIOE Pa3MHOKEHUE M JIENAlOT BBIBOABI Ha OCHOBE
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CPAaBHEHHS.
PaboTaroT ¢ mwumrocTpanusaMu yaeOHHKa.
Pemator 6uosiornyeckue 3aaaum.
VY4acTByIOT B JUCKYCCHUH I10 U3y4aeMON TEME.
PaboTaroT ¢ 3J€KTPOHHBIM ITPHIIOKEHUEM
3.4. UuanBuaya bHOE pa3BUTHE OPraHn3MoB (OHTOreHe3) (2 yaca)
22. 8. | UnnuBunyansHoe pa3Bu- | Kom06. | IIpsimoe u Hempsimoe paszButue. OM- | Onpenenstor noHsTus, GopMupyemble B X0/1€ U3yde-
THE OPTaHHU3MOB OpMOHANBHBI W TOCTIMOPHOHAJB- | HUSL TEMBI.
(oHTOrEHE3) HbIM nepuonbl pa3BuThs. OCHOBHBIE | XapaKTEpU3YIOT IIEPUOBI OHTOTEHE3A.
stanbl  3MOpuoreHesa. [Ipuunzbl | ONKUCHIBaIOT 0COOEHHOCTH WMHIAMBUAYAIBHOIO pa3BU-
HapyIICHUH Pa3BUTUS OpraHu3Ma THUS 4EJIOBEKA.
23. 9. | Onrorenes uenoBeka. Pe- | Komb. | Onrorenes uenoBeka. Pempomyktu- | OLEHUBAIOT BiIHMsAHHE (HAKTOPOB BHEIIHEH cpelbl Ha
IIPOAYKTUBHOE 3J0POBBE HOE 3JI0pPOBbE; €ro 3HaUeHue AJsl Oy- | pa3BUTHE 3apOJbIIIIA.
nynmx nokosenuit smogei. [locnen- | OOBACHIIOT OTpULATENbHOE BIMSHHUE AIKOIOJsl, HH-
CTBUS BJIUSHHUS QJIKOT'OJIsl, HUKOTHHA, | KOTUHA, HAPKOTUYECKUX BEILLECTB HAa Pa3BUTHE 3apo-
HApKOTHYECKUX BEIIECTB HA pa3BH- | JbllIA YEJIOBEKA; MPUUUHBI HAPYLUIEHUN Pa3BUTUS Op-
THE 3apojplllla 4YenoBeka. llepuonbl | raHU3MOB.
MOCTAIMOPUOHAIBHOTO PA3BUTHS AHaIM3UPYIOT U OLCHUBAIOT LIEJIEBBIE U CMBICIOBBIE
YCTaHOBKHM B CBOUX JAEHUCTBUAX M MOCTYNKax IO OT-
HOILIEHUIO K CBOEMY 3/I0POBBIO, TOCIEACTBHSI BIUSHUS
(bakTOpOB PHUCKA Ha 3/10pPOBbE.
OO60CHOBBIBAIOT Mepbl NPOPUIAKTUKN BPEAHBIX MPH-
BBIYEK.
CpaBHUBaIOT SMOPHOHAIBHBIA M MOCTIMOpPHUOHAIIb-
HBIW NEpUOJIbl MHIMBUYaIbHOTO PA3BUTHS, IPSIMOE U
HENpsIMO€ pa3BUTHE U JENAl0T BBIBOJBI HAa OCHOBE
CPaBHEHHSI.
PaboTaroT ¢ mumrocTpanusamMu yaeOHuKa.
PaboTaroT ¢ 3JI€KTPOHHBIM MTPHIIOKEHHEM
3.5. HacjiencTBEHHOCTh M H3MEHYHBOCTH (8 4acoB)
24. | 10. |T'eneruka — Hayka o 3ak0o- | Kom0. | HacnenctBeHHOCTh M M3MEHUYMBOCTH | ONpenenstoT NOHATHS, GopMUpyeMble B X0J€ U3yde-
HOMEPHOCTAX HacJel- — CBOMCTBa opraHusMa. ['eHeTMka — | HUS TEMBI.
CTBEHHOCTH M W3MEHYHU- HayKa O 3aKOHOMEPHOCTAX Haciel- | OnpenensoT OCHOBHBIE 3aJaud COBPEMEHHOW TEHe-
BOCTH. CTBEHHOCTU ¥ U3MEHYHUBOCTH. TUKH.
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I'. Mennens — OCHOBOIIO-
JIOKHUK T'€HETUKHU

I'. MeHnear — OCHOBOIIOJIO)KHUK Ie-
HETUKHU

25. 11. | 3akonHomepHoctu Hacie- | Kom6. | 3akoHOMepHOCTH HacJIeJIOBaHUS,
noBaHus.  MoHoruopua- ycraHoBieHHble I'. Mennenem. Mo-
HOE€ CKpelIBaHHe. HOruOpuaHOE cKpeuiuBanue. Ilep-
Jlabopamopnas — paboma BbId 3aKOH MeHIelsl — 3aKOH JIOMHU-
Ne 2. CocraBieHue Ipo- HUpoBaHusA. Bropoil 3akon Mennens
CTEMIINX CXeM CKpellu- — 3aKOH paclleIIeHHsl. 3aKOH YHUCTO-
BaHUs ThI TaMeT

26. | 12. | 3akonomepnoctu Hacne- | Kom06. | AurunbpunHoe ckpemmuBanue. Tperuit
noBanus.  JluruOpumgHoe 3akoH MeHzenss — 3aKOH HE3aBUCH-
CKpEIlMBaHHUE. MOr0 HacJeOBaHUs. AHaIU3UPYIO-
Jlabopamopnass ~ paboma ee CKpeIMBaHue
MNe 3. Pemenue snemen-
TapHBIX TEHETUYECKUX
3a/1a4

27. 13. | XpomocomHas teopus | Kom6. | XpoMocomHas TeopHsi HacCleICTBEH-
HaCJIEICTBEHHOCTHU HOCTH.

CuenneHHoe HacjeloBaHUE IPU3HA-
KOB

28. 14. | CoBpemennble mnpenactaB- | Kom0. | CoBpeMeHHbIE peICTaBIEHUS O TeHE
JICHUS O TEHE U TEHOME v reHoMe. BzanmoeiicTere reHoB

29. 15. | I'eneruka nona Kom6. | I'eneruka noma. IlomoBsle Xpomoco-

MEL. CHemjiIeHHOEe C IOJIOM Haclelno-
BaHUe

XapakTepus3yloT  COIEp)KaHUE  3aKOHOMEPHOCTEU
HAaCJIEeI0BaHMs, yCTaHOBIEHHbIX I'. MeHnenem, xpo-
MOCOMHOW T€OPHUH HACJIEICTBEHHOCTH; COBPEMEHHBIX
IIPEJICTaBICHUA O IeHE M I€HOME, 3aKOHOMEpPHOCTEN
WU3MEHUYUBOCTH.

OOmpscusroT Bkiaaa I'. Menaens u Apyrux y4eHBIX B
pa3BuTHE OMOJOIMYECKOW HAyKH, 3HAYEHUE yCTaHOB-
JICHHBIX UMM 3aKOHOMEpPHOCTEH B (popMUpOBaHUE CO-
BPEMECHHON €CTECTBEHHO- HAY4YHOM KapTHUHBI MUDA;
IIPUYMHBI HACJEACTBEHHBIX U HEHACIEACTBEHHbIX W3-
MEHEHUU.

[TpuBoIAT MOKA3aTENbCTBA POJICTBA JKUBBIX OpPraHU3-
MOB Ha OCHOBE I10JIO)KEHUI T€HETUKH.
[Tonp3yroTes TEHETHYECKON

Y CUMBOJIMKOU.

PemaroT 3nemMeHTapHbIE TEHETUYECKUE 3a]auu.
CoCTaBJIAIOT DJIEMEHTapHBIE CXEMbI CKPEILHUBAHHUSA.
BBISBISIOT MCTOYHUKHM MYTAareHOB B OKpYXKarolleu
cpene (KOCBEHHO)

[TpoBOIAT 3yIeMEHTapHbIE OMOJIOTUYECKHE MCCIE0-
BaHUs U JIENIal0T BBIBOJbI HA OCHOBE MOJIYYEHHBIX pe-
3yJIBTATOB.

OOBACHAIOT BIUSHUE MYTareéHOB Ha OPraHU3M 4eJo-
BEKa, BOBHUKHOBEHHE HACIIEJCTBEHHBIX 3a00JI€BaHUH,
MyTalum.

VYcTaHaB/IMBaIOT B3aMMOCBSA3b I'€HOTHIIA YEJIOBEKA U
€ro 310pPOBBSI.

O1eHnBalOT 3HAYEHHE 3/10pOBOr0 00pa3a JKU3HU Kak
HaubOosnee »HP(GEeKTUBHOrO MeToAa MNPO(UIAKTUKU

TEPMHUHOJIOTUEH
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30. | 16. | 3axonomepnoctu wusMeH- | Komb6. | 3akoHomepHOCTH U3MEHUYUBOCTH. | HACJICJICTBCHHBIX 3a00JICBaHUIA.
ynBocTH. HacencTBenHas HacnencTBeHHass W HEHACHEICTBEH- | XapaKTePU3YIOT POJb MEIUKO- T€HETHYECKOTO KOH-
U HEHACJEICTBEHHAs W3- Hasi HK3MEHYUBOCTb. Moaudukanu- | CyIbTUPOBAHUS AJII CHUKEHUS BEPOSITHOCTU BO3HUK-
MEHYHBOCTh OHHAsl U3MEHYMBOCTh. KOMOWHATUB- | HOBEHHSI HACJICICTBEHHBIX 3a00JIEBaHUH.
Has ¥ MyTallMOHHAs HM3MEHYMBOCTH. | PaboTaloT ¢ wiutocTpanusimMu ydyeOHUKa.
Myramuu. Tumsl myrammii. Myrta- | Pemarot 6nonornueckue 3agauu.
TeHHbIE (PAKTOPBI. Haxonat undopmanuio mo uydaemMoil tTeme B pas-
31. 17. | I'enmeruka u 3m0poBbe 4e- | KomO. | 3HadeHHWE T€HETHKH JJIsi MEIULMHBL. | JUYHBIX MCTOYHHMKAX, aHAIM3UPYIOT U OLIEHUBAIOT €¢,
JOBeKa BiusiHue MyTareHOB Ha OpraHu3M | MHTEPIPETUPYIOT U MPEACTaBIAIOT B pa3HbIX (opMmax
yentoBeka. Hacnencrsennnle 6osie3nu | (TE3UCHI, COOOIIEHUE, PENopTaxk, aHAIUTHYECKas
yeJ0BeKa, UX MPUUYUHBI U mpoduaak- | clpaska, pedepar, 0630p, noprdoano)
tuka. [Ipakmuueckas paboma. Boi-
A6NIeHUe UCTNOYHUKO8 MYMA2eHO08 8
oKkpydcaroujelt. cpeoe (KOC8eHHo) U
OYEHKA BO3MOICHBIX NOCIEOCMBUL UX
BIUAHUSL HA OP2AHUZM
3.6. OcHoBrblI cetekuun. buorexnoaorus (2 yaca)
32. | 18. | OCHOBBI CEJIEKIHHU: Kom6. | OcHOBBI ceneknuu: MeToAbl M J10- | OnpenensioT moHATHs, GOPMHUpPYEMbIE B XOJE HU3yde-

MCTOABI U JOCTHIKCHUA

cTkeHusa. ['eHeTnka — TeopeTHue-
CKasi OCHOBA CEJIEKI[HH.

Cenexuns. Yuenne H.M. BaBuoBa o
LEHTpax MHOroo0Opa3usi U Mpouc-
XOXKACHUS KYIbTYPHBIX PACTCHHIA.
OCHOBHBIE METOMBI CEJEKIUU: TH-
Opuaun3amus, UCKYCCTBEHHBIH OTOOD.
OcCHOBHBIC JIOCTV)KCHUS W HarpabJie-
HUS Pa3BUTHS COBPEMEHHOW CeleK-
1805058

Oxrcxypeus «MHuozoobpazue copmos
pacmeruil U nOpoo HCUBOMHDBIX, Me-
moovl Ux vleedenus (ghepma, cenex-
YUOHHASL CMAHUUS, CeNbCKOXO035li-
CMBEHHASl BbICMABKA) »

HUS TEMBI.
OrnpenensoT riIaBHbIE 3a7]a4i U HAINPaBJIEHUS COBpe-
MEHHOM CeJEeKIHUU.

XapakrepusyrorT Bkian H.M. BaBwioBa B pasButue
OMO0JIOTNYECKOI HayKH.

O1eHrBaOT JOCTIKEHHMsI W TIEPCIEKTHUBBI OTEUe-
CTBEHHOM U MUPOBOU CEJICKLUH.

XapakTepu3yloT METOIbl CEJIEKIIMOHHON paboTHI.
CpaBHUBAIOT MacCCOBBII 1 MHAUBUIYaTbHBIA OTOOP.
Boiensitor cymiecTBeHHbIE MPU3HAKK MPOIEcca HC-
KYCCTBEHHOTO 0TOOpA.

O11eHNBAaOT JOCTWKECHUS W TIEPCIICKTUBBI PAa3BUTHS
COBPEMEHHOU OMOTEXHOJIOTHH.

AHaATM3UPYIOT W OIICHUBAIOT 3THYECKUE ACMEKTHl He-
KOTOPBIX MCCIIEIOBAHUI B 00J1aCTH OMOTEXHOJIOTHH.
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33. 19. | buorexnonorus:  poctu- | Kom6. | buorexnonorus: goctmxenus u nep- | PabotaroT ¢ nmoctpanusiMu yaueOHUKa.
KEHUS © TEPCICKTHBBI CHEeKTHBBI pa3BuTus. ['enHas umxe- | Haxomgsar mHpopmanuio mo u3yyaemMol Teme B pas-
pa3BUTHUA Hepust. KimonupoBanue. ['eHeTHUECKH | JIMYHBIX UCTOUYHUKAX, aHATU3UPYIOT U OLICHUBAIOT €e,
MOIUGUIMPOBAHHBIE  OPraHU3MBI. | HHTEPIPETUPYIOT U MPEACTABIAIOT B pa3HbIX (hopMax
OTHUYECKUE aCHEeKThl Pa3BUTHS HEKO- | (TE3UCHI, COOOILIECHHE, PENnopTaxK, aHAIUTHYECKas
TOPBIX HCCIIEAOBaHNN B OMOTEXHOJO- | CIpaBKa, pedepar, 0030p, mopTdomo).
ruu (KJIOHUPOBAHHE YEJIOBEKA) BBINONMHAIOT MNpakTUYeCKHe U HUCCIEN0BATEIbCKUE
Ilpakxmuueckaa paboma. Awnanuz u | pabOTHI IO U3y4aEMOU TEME.
OYeHKa 3Mmudeckux acnekmos pazeu- | PaboTaroT ¢ 3JeKTPOHHBIM MPUIIOKEHUEM
Musi HeKOMopbvIX UCCIe008aHUL 8
buomexuono2uu
34. 1. | O6o6menue kypca 6uono- | OC+K | O6ob6menne u cucremaruzanus 3Ha- | O000IIAIOT U CHCTEMATU3UPYIOT 3HAHUS, YMEHUS U
ruu 3a 10 xmace HUN 1o pasznenam «buonorus Kak | HaBBIKH 3a Kypc O6uosnoruu 10 kmacca. Pemator Guo-
Hayka. MeToapl HAY4YHOTO II03HA- | JIOTHYECKHUE 3a/1a4n
Husy, «Kitetkay, «Opranuszmy»
11 knacc
1. 1. Bsenenne oC [ToBropenue kypca Ouosoruu 3a 10 | [ToBTopsitor Kypc Ouosormu 3a 10 kmacc. Pemaror

kiacc. Llenm w 3amaum  u3ydeHus
Kypca 6uomnoruu 3a 11 xmace

OMOJIOTUYECKHE 3aIaUH.
3HAKOMSITCS CO CTPYKTYpOH HM3ydeHUus Kypca OuoIo-
ruu 3a 11 kiacc

IIpeamMeTHbIe pe3yabTaThl:
OO0vyyaroImiics JOIKEH:

Paznen 1. Bua (19 yacos)

XapaKTCPU30BaTh BKIIAJ BIAAOIMNXCS YUCHBIX B PA3BUTHC OMOJIOTHYECKOH HAYKH,
XapaKTepu30BaTh POJib OMOJIOTUU B (POPMUPOBAHUN HAYYHOT'O MUPOBO33PEHHUS;
IMOHUMATb CYIIHOCTb 3BOJ'II-OIII/IOHHOI>1 TCOPHHU, CIIOKHBIC U IPOTUBOPCUYUBLIC ITYTU €€ CTAHOBJICHUSA, BKJIaJ B q)OpMI/IpOBaHI/Ie COBpeMeHHOI\/'I
€CTeCTBEHHO-HAYYHOW KapTUHBI MUDA;
BBIJIETISITh CYIIECTBEHHBIE MPU3HAKN OMOJIOTMYECKUX 0OBEKTOB (BUIOB) M IIPOLECCOB (J€HCTBHE UCKYCCTBEHHOI'O U €CTECTBEHHOT0 0TOOPA,
dbopMupOBaHKE TPUCTIOCOOIEHHOCTH, 00pa30BaHUE BUIOB);
OOBSICHATH MPUYMHBI YBOJIIOIIUH, U3MEHSIEMOCTH BUIOB;
MIPUBOANTE JI0KA3aTeNbCTBA (apryMEHTALMI0) HEOOXOAUMMOCTH COXPaHEHUs MHOT000pa3usl BUJIOB;
YMETh M0JIb30BATHCS OMOJIOTMUYECKONW TEPMUHOIOTUEN U CUMBOJIUKOM;
pelaTh IeMeHTapHbIe ONOJIOTHYECKUE 3a1a4H;

OIUCBIBATh 0COOEH BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHIO;
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- BBISIBJIATH IIPUCIIOCOOJIEHUS] OPraHU3MOB K Cpezie 0OUTaHMs;

- CpaBHUBATb IIPOLECCHI €CTECTBEHHOI'O U MCKYCCTBEHHOI'0 0TOO0PA;

- aHAJM3UPOBaTh U OLEHMBATH PA3JIMUYHbIE TMIIOTE3bl IPOUCXOXKICHUS >KM3HU M YEJIOBEKA; apryMEHTHUpPOBAaTh CBOIO TOUKY 3PEHMsI B XOE
JUCKYCCHH 110 00CYKACHUIO TMIIOTE3 CYLIIHOCTH U IPOUCXOKACHUS )KU3HHU, TPOOJIEMBI IPOMCXOKACHUS YEI0BEKa,;

- OBJIa/IEBAaTh YMEHHUSMHU U HABBIKAMH ITOCTAHOBKH OMOJOTHMYECKUX HKCIIEPUMEHTOB U YUUTHCSA OOBSICHATH UX PE3YJIbTaThI;

- HAXO/JUTh OMOJIOTHUYECKYIO HH(OPMAIIHIO B Pa3HBIX HCTOYHUKAX;

- aHAJTM3UPOBATh U OLIEHUBATH OMOJIOTUYECKYIO0 HH(POPMALIUIO, TIOITY4aeMYI0 U3 Pa3HBIX UCTOYHUKOB.

MeTanpeaMeTHbIe pe3yJIbTaThl:

IlosnasamenvHvie ynusepcanbhvie yieonvle 0eucmeus .

- OBJIa/ICHUE COCTABJISIOIIMMHU HCCIIEA0BATENbCKOM M MPOEKTHON AEATENbHOCTH, BKJIIOYas YMEHHUS BUAETh IPOOJEeMy, CTaBUTh BOINPOCHI,
BBIJIBUT'aTh TUIIOTE3bI, 1aBaTh ONpeAEIeHUs NOHATHH, Kilaccu(puuupoBaTh, HAOIIOAATh, IPOBOAUTE IKCIIEPUMEHTHI, JA€IaTh BHIBO/bI U 3aKIIOUEHUS,
CTPYKTYpUPOBATh MaTepuai, OObICHATD, I0Ka3bIBATh, 3AIUIIATH CBOU HJICH;

- yMeHue paldoTaTh € pa3HbIMM HMCTOYHUKAMHU OHojOruyeckod HHQOpMauu: HaXOAMTh OUOJOIMYECKYI0 HH(POPMALUI0 B pa3IMYHBIX
UCTOYHUKAX (TEKCTe y4yeOHMKa, HAay4yHO-IOMYJSPHOM JUTeparype, OMOJOTMUECKHX CIIOBapsAX M CIPABOYHUKAX), AHAIU3MPOBATH M OLCHUBAThH
UH(OPMaINIO, TPeoOPa30BBIBATH HHPOPMAIIUIO M3 OAHOIN (POPMEI B IPYTYIO.

Pecynamusnvle ynusepcanvnvle yuebHule delicmeusi:

- CTIIOCOOHOCTH BBIOMPATH IIEJIEBBIC U CMBICTIOBBIC YCTAHOBKU B CBOMX JICHCTBUSAX M MOCTYIKAX 10 OTHOIICHHIO K KHBOW MPUPOE, 310POBBIO
CBOEMY U OKPY’KAIOIINX.

Kommynukamuenvie ynugepcanvhvie yuednvie oeticmsusi:

- YMEHHUE aJieKBaTHO HCIOJIh30BATh PEUYEBbIE CPEICTBA JUISI AUCKYCCHU M apryMEHTAI[MH CBOCH MO3UIIMH, CPABHUBAThH Pa3HbIE TOUKU 3pEHUS,
apryMEHTHPOBAThH CBOIO TOUKY 3PEHHS, OTCTAMBATH CBOIO MO3HIIHIO.

JIM4HOCTHBIE pe3y/IbTaThl:

- peanu3aIiy STHYECKUX YCTAHOBOK 110 OTHOIICHUIO K OMOJIOTHYECKUM OTKPBITHSIM, UCCIICIOBAHMSIM U X PE3yiIbTaTaMm;

- MIPU3HAHUS BBICOKOW IIEHHOCTH XKM3HH BO BCEX €€ MPOSBICHHSX, 37J0POBbS CBOECTO M JIPYTHX JIFOJIEH, pealn3allii yCTaHOBOK 370POBOTO
o0pas3a )XH13HHU;

- c(OPMHPOBAHHOCTHU TMO3HABATEIBHBIX MOTHBOB, HAIPABJICHHBIX Ha TOJYYEHHWE HOBOTO 3HAHUS B OOJIACTH OMOJIOTMH B CBS3H C Oymymie
npoeCCHOHATLHON JIEATEIbHOCTEI0O WM OBITOBBIMH TPOOJIEMaMH, CBS3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 3I0POBbS W DKOJOTHYECKOMN
6€3011acCHOCTH

1.1. HMcropusi 3BOJTIONMOHHBIX ueii (4 yaca)

2 1. | Pa3Butne Ouonoruu B 10- | HoB. | Mcropus 3BomonmoHHbIX uaeh. Pas- | Onpenensior noHstus, GopMHUpyeMbIe B XOA€ U3yde-
}IapBI/IHOBCKI/Iﬁ nepuoa. BUTHE OHMOJIOTMH B )IO}IapBI/IHOBCKI/Iﬁ HUSI TCMBEI.
3HaueHue nepuoy. 3HaueHue OrneHUBaOT BKJAJ Pa3IUYHBIX YYEHBIX B pa3BHUTHE
pa6ort K. JIunnes pa6ort K. JIunnes. OMOJIOTUYECKOU HAYKH.
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Oxekypecuss  «Muozoobpasue 61008

O11eHUBaOT MMpEANOCBUIKM BOSBHUKHOBCHHS YUCHUA 4.

(OKpecmHoCmu WKO.IbL) » HapBuHa.
3 VYuenus XK.b. Jlamapka Kom0. | Yuenus XK.b. Jlamapka, Teopum XK. | XapakTepu3yroT COAEpKaHUE DBOIIOLIUOHHON TEOpUU
KroBne Y. JTapBuHa.
4 [Ipeanocbuikn Bo3HUKHO- | Kom6. | IIpenmochuiku BO3HUKHOBEHHS Yde- CpaBHUBAIOT ONPEAECICHHYIO U HEONPEAEICHHYIO 13-
BeHMs yueHus Y. JlapsuHa Huda Y. /lapBuHa MEHUYUBOCTh, UCKYCCTBEHHBII M €CTECTBEHHBINH 0TOOP,
5 DpomonuonHas teopust U. | Kom6. | DBomonnonnas teopus Y. Jlapsuna. | GOpMbI OOpLOBI 3a CyIIECTBOBAHUE M JENAIOT BBIBOJIBI
HapBuna Posib 5BONIOIIMOHHOM Teopun B ¢op- | HA OCHOBE CPABHCHMSL.
MUpPOBAaHMH  COBpeMeHHOHl  ecTe- | PaboTaror ¢ mimocTpauusaMu yueOHuUKa.
CTBeHHo-Haquoi/'I KapTHUHBI MHpa PaGorator ¢ SJICKTPOHHBIM PUTIOKCHUCM
1.2. CoBpeMeHHOe€ 3BOJIIONIMOHHOE YueHHe (8 yacoB)
6 Bun, ero kpurepun Kom6. | Bua, ero kpurepun OmnpenenstoT moHATUSA, GOPMUPYEMBIE B XOJIe U3y4e-
7 [Momymsimust — cTpykTyp- | Kom6. | [lomynsiuus — cTpyKTypHasi €AMHHUIIA | HUS TEMBIL.
Hasi eIWHWIIA BHUJAA, €JU- BHUJIA, EIMHHUILIA BOIIOIUN OOBACHSIOT BKJIAJ] IBOJIIOIMOHHONW TEOPHH B (hOPMHU-
HUIIA SBOJIIOIINU POBAaHHE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTH-
8 JBuxymme cuiabl dBoito- | Kom0. | CuHTeTHYeCKass Teopus SBOJIIOIMH. | HBI MHpA.
oA JBroKymiye cuibl 3BOJIIOLMU: MyTa- OnpenenstoT KpUTEpUH BUIA.
LMOHHEINA ITpolece, momyisainuonnsie | ONUCHIBaIOT 0co0ed Buaa 1o MOP(OTOrHIECKOMY
BOJIHBI, W3O0JSILUSI, WX BIUSHHUE Ha | KPUTEPHIO.
reHO(OH T TOMYJISAIINHI XapakTepu3yroT NMONYJSILUAI0 KAK CTPYKTYPHYIO €H-
9 I[BI/DKymHe cuibl 2BOmIO- | KoMoO. ﬂBI/DKymI/Ie CHIIBI DBOJIOILMM. ecTe- | HAIY BHJAa WM CAMHUIY DBOJIIOIHNH, IIPOLCCCOB €CTC-
[IMU: €CTECTBEHHBIN OTOOD CTBEHHBI OTOOp, BIMSHUE HA T€HO- | CTBEHHOIO oTbopa, HOpMHUPOBaHHS NPHCIOCOOIEHHO-
(bOHﬂ MO YJISALIUH. I[BI/DKYU-II/Iﬁ u | CTH, 06pa30BaHI/I$I BHUI0B.
CTaOUNM3UPYIOMUH  €CTeCTBEHHbIH | XAPAKTEPU3YIOT OCHOBHBIE  (DAKTOPBI  IBOJOLUH.
oT6op. CpaBHHMBAIOT MPOCTPAHCTBEHHYIO W JKOJOTUUYECKYIO
Hpa}(muqec}{a;z paéoma, Buvisienenue | U30IALUIO, (l)OpMLI CCTCCTBCHHOTI'O 0T6opa n gejarT
usMeHuusocmu y ocodeti 00H020 6u- | BBIBOJbI HA OCHOBE CPaBHEHUS.
oa XapakTepru3yrT OCHOBHBIE aalTallid OPraHU3MOB K
10 Anantanuu opraHu3MoB kK | Kom0. | Amanrtanuu opraHu3MoB K YCJIOBUSM | YCTIOBHSAM obuTaHus.

YCJIOBHSIM OOWTaHMS Kak
pe3ynbTaT ASHCTBHSI ecTe-
CTBEHHOT'O 0TOOpAa.

Jlabopamopnas  paboma

oOWTaHusl KaK pe3ynbTaT JeicTBUS
€CTECTBEHHOT'0 0TOOpa

CpaBHUBAIOT OCHOBHBIE CIIOCOOBI M MYTH BHUI000pa-
30BaHMs, OMOJOTUYECKUNA MPOTPECC M PErpecc W Jie-
JIAI0T BBIBOJIbI HA OCHOBE CPABHEHUSI.

OOBICHAIOT MIPHUYUHBI 3BOJIFOOWHN, U3MCHACMOCTH BU-
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Ne 4. «BeisiBnenue mnpu-
CIOCO0JIEHUN OpraHU3MOB
K cpelie OOuTaHUs»

JIOB.
[IpuBoasT MOKa3aTeNbCTBA POJCTBA JKMBBIX OpPraHU3-
MOB Ha OCHOBE IOJIOXKEHHUH DBOJIFOIMOHHOTO YUCHUSI.
Jloka3bIBarOT, 4TO COXpAaHEHHUE MHOrooOpa3us BHUJIOB

11 10. | Bugoob6pa3oBanue kak | Kom6. | BunoobpazoBaHue Kak PESYNBTAT | coocoroo oo o oo YCTOMYMBOrO PA3BUTHS GHOCHEPHL.
pe3yIbTaT 3BOTIOIUU sBomonu. CriocoObl U MyTH BHJIO- TIPHBOIAT OCHOBHBIE JOKA3ATEBCTBA DBONIOIHH Op-
obpasopans TaHHYECKOT0 MUPA.
12 11. | Coxpanenue wmHoroo0pa- | Kom6. | Coxpanenue M120r006pa3m BHJIOB | PeriiaioT GHOTOIMYECKHE 3a1a4H.
3 BUJOB KaK OCHOBA KaK OCHOBA YCTOWYMBOT'O Pa3BUTHS PaBOTaIoT ¢ HILTIOCTPAIHAMHU Y4eGHUKA.
YCTOWYHBOTO Pa3BUTHUS 6uoceppl. [raBHBIC HANPABICHUS | Bpimomar o 1aGOpATOPHBIE, MPAKTHHECKHE U HCCTe-
buocepsl SBOJOLMOHHOrO  mponecca.  brono- | 1qparenpexue paGors! 1o nsyuaemoii Teme.
THMECKUii TPOTpece M OHONOTMYE- | pagarator ¢ 31eKTPOHHBIM PHIOKEHIEM
ckuii perpecc. [IpuyrHBI BBIMUPaHHS
BHJIOB
13 12. | Jloka3aTeabCTBa  3BOJIIO- JlokazaTenbCcTBa IBOJIFOIMN OPraHH-
IIUU OPTAaHUYIECKOTO MHpPa YEeCKOro MHpa
1.3. IlpoucxoxaeHue ;ku3HU Ha 3emJe (3 yaca)
14 13. | PaszButue npexacraBnenuii | Kom0O. | Pa3sButne mpeacraBneHuii o BO3HUK- | OnpenensitoT NoHATUs, (OPMUPYEMBIE B XOJIe U3y4e-
0 BOBHUKHOBECHUM KU3HU HoBeHUH Xu3HU. OnbITel @. Penn, JI. | HUSA TeMBbI.
[Tactepa. ['umoTe3bl 0 MpoUCXOXKe- | AHATM3UPYIOT U OILIEHUBAIOT PA3IHYHBIE THIIOTE3bI
HUU KU3HH MIPOUCXOXKICHUS KU3HU.
15 14. | CoBpeMeHHbIE B3TIISAIbI Kom6. | CoBpeMeHHBIE B3TISAbI XapakTepu3yloT OCHOBHBIE JTambl OWOIOTUYECKOM
Ha BO3HUKHOBEHHE KU3HU Ha BO3HUKHOBCHHE >KM3HU. TeOpHs | DBOJIIOLUU HA 3eMIIE.
Omnapuna — XonaeiHa Y4acTBYIOT B AMCKYCCUU TO OOCYXIEHHIO THIOTE3
16 15. | PasBurue xwu3nu Ha 3emuie | KomO. | YcioxkHeHHe KMBBIX OPraHU3MOB Ha | IPOMCXOXKICHUA JKU3HHU U apryMEHTUPYIOT CBOIO TOY-

3emiie B MpoIecce IBOITIOIUH.
Oxcxypeus  «HMcmopusa  pazeumust
ocusHu Ha 3emne (KpaegeduecKui
My3et)»

Ky 3peHusl.
Paborarot ¢ wimocTpauusaMu yueOHuKa.

Haxonar undopmaiuio mo usydyaeMoil Teme B pas-
JIMYHBIX UCTOYHUKAX, AHAIU3UPYIOT U OLICHUBAIOT €€,
UHTEPIIPETUPYIOT U MPEICTABIAIOT B Pa3HBIX (hopMax
(Te3uchl, COOOIICHHWE, PENopTaX, AaHATUTUYECKAs
crnpaska, pedepart, 0630p, mopThoIHO).

PaboTatoT ¢ 371eKTPOHHBIM NPUITOKEHUEM
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1.4.

IIpoucxo:kaenne yesoeka (4 yaca)

17 16.

'mmore3sl  mpoucxoxie-
HUS YeJIOBEKa

Hos.

['unore3pl MPOUCXOXKIACHUS UYEIOBE-
Ka. Ilpakmuueckas paboma. Ananus
U OYeHKa pa3IuyHbIX 2Unome3 nPouc-
XOXHCOEHUSL HCUSHU

18 17.

Ilonoxenue uyeroBeka B
CHCTEME )KMBOTHOI'O MUpPa

Hos.

[TomokeHne 4demOBeKa B CHUCTEME
’KHBOTHOTO MHpa (Kj1acc Miekomnu-
tatromue, otpsn Ilpumarsl, pox Jlro-
).

llpakmuueckas paboma. Buviaenenue
NPUBHAKO8 — CXO00CM8d  3apoovluiel
yenoseKka u Opyeux MieKOnumarouux
KaK 00Ka3ameibCmeo ux poocmed

19 18.

DBOITIOLNSA YEIOBEKA

Hos.

DBOIIONNS Y€I0BEKa, OCHOBHBIC JTa-
nbl. Oxckypcus «llpoucxoocoenue u
9607I0YUsL UeNloseKa (UCMOpUYecKull
UU KpaeseouecKuti my3seti)»

20 19.

Pacrwl yenoBeka

OC+K

Pacet uyenoseka. IlpoucxoxneHue
YeloBeUeCKnX pac. BugoBoe enuH-
CTBO YEJIOBEYECTBA

OmnpenensiroT NMOHATUSA, GOPMHUPYEMBIE B XO/1€ U3yUe-
HUSI TEMBI.

AHaIM3UpYIOT M OLEHUBAIOT PA3JIMYHBIE TUIIOTE3BI
HPOUCXOKICHUS YeIOBEKa.

OmnpenensioT MOJOKEHUE YEJIOBEKAa B CHUCTEME JKU-
BOTHOT'O MHPA.

ApPryMEHTHPOBAaHHO JIOKa3bIBAIOT MPHHAIIC)KHOCTD
YeJIoBeKa K ONPEeNICHHOW CHCTEeMaTHYecKOW IpyTIe.
BBISIBIISIIOT IPU3HAKK CXO/CTBA 3apPOJIBIIICH YEIOBEKA
U JPYrUX MIICKOIUTAIOMINX KaK JO0Ka3aTelbCTBO HX
poAcCTBa.

XapakTepu3ylOT OCHOBHBIE JTalbl AaHTPOIIOTEHE3a.
ApPryMEHTHPYIOT CBOIO TOUKY 3pEHUS B XOJI€ TUCKYC-
CHH TI0 00CYX/IEHHIO TPOOJIEMBI IIPOUCXOXKICHHS de-
JIOBEKa.

3HAKOMSATCSI ¢ MEXaHM3MOM pPacooOpa3oBaHUs, OTMe-
Yast €ZIMHCTBO MPOUCXOKACHUS pac.

[IpuBOIAT apryMEHTHUPOBAHHYIO KPUTHKY aHTHHAYY-
HOM CYIIHOCTH pacusma.

Haxonar undopmaiuio 1mo usydyaeMoil Teme B pas-
JIMYHBIX UCTOYHUKAX, AHAIU3UPYIOT U OLICHUBAIOT €€,
UHTEPIIPETUPYIOT U MPEACTABIAIOT B Pa3HBIX (hopmMax
(Tesmcel, cooOmieHWe, pPEnopTaXK, AaHATUTHYECKas
crpaBka, pedepart, 0630p, MopThoIHo).

PaGorator ¢ wimocTpauusaMy yueOHHKa.

Brmonusiror mabopatopHble, MPaKTUYECKUE W HCCIle-
JIOBaTeIbCKHE pabOTHI IO U3yIaeMoi TeMe.

PaboTaroT ¢ 31eKTPOHHBIM MTPUIIOKEHHEM

IIpeamMeTHbIe pe3yibTaThl:
OO0vyyarIUics JOIKEH:

Pa3nen 2. Dxocucremsl (13 yacoB)

- XapPaKTCPU30BaATh BKJIAJ BEIJAOINXCS YUCHBIX B PA3BUTHC OMOJIOTHYECKON HAYKH,
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- XapaKTepu30BaTh PoJib OMOJOTUU B (OPMUPOBAHUN HAYYHOT'O MUPOBO33PEHHUS;

- BBIJICJSITh  CYIIECTBEHHBIC TIPU3HAKKM OHOJIOTHYECKUX OOBEKTOB (PKOCHCTEM, OWocdepbl) W MpoIeccoB (KPyroBOPOT BEIISCTB
Y TIPEBpPAIICHHS SHEPTUHU B DKOCUCTEMax U ouocdepe);

- 0000IIaTh W CHCTEMATU3UPOBATH IPEICTABICHUs 00 SKOCHCTEMaxX Kak IIEJIOCTHBIX OHMOJIOTMYECKHX CHUCTeMax, O 3aKOHOMEPHOCTSIX,
MPOSIBIISIONIUXCS HA JAaHHOM YpPOBHE OpraHHM3aIlMU KHBOTO (KPYrOBOPOTE BEIIECTB M MPEBPALICHUSIX SHEPTUU, TUHAMHUKU W yCTONYHUBOCTH
9KOCHUCTEM);

- MMOHUMATH cojiepkanue yuenus: B.M. Bepuaackoro o 6uocdepe;

- MIOHUMATh HEOOXOAMMOCTh PEANHU3ALNHU HJIEH YCTOMUYMBOTO Pa3BUTH OHMOCQEPHI, €€ OXPaHBI,

- pa3BuBaTh OOIIEOMOJIOTMYECKHE YMEHHUS Ha HSKOJIOTMYECKOM COJCpKAHWW: HAONIOJaTh M BBISBIATH MPUCIIOCOOJICHUS Y OPTaHHU3MOB,
AHTPONIOTEHHBIC U3MEHEHUS B IKOCHCTEMAX;

- OOBSICHSTH PUINHBI YCTOMYUBOCTH M CMEHBI IKOCHCTEM;

- MIPUBOANTH JI0KA3aTENbCTBA (ApryMEHTALNI0) HEOOXOAMMOCTH COXpaHEHHS MHOT000pa3usl BUIIOB;

- pemaTh IeMeHTapHbIe OMOIOTHYECKUE 33/1a49H; COCTABIISITh CXEMBI IIEPEHOCA BEIIECTB U YHEPTHH B IKOCUCTEMaX (I[eTH MTUTAHNUA);

- BBISIBJISITH AHTPOIIOTCHHBIC H3MEHECHHSI B 9KOCUCTEMAX CBOCH MECTHOCTH; U3MCHEHHUS B SKOCUCTEMAaxX Ha OMOJIOTUYECKUX MOICIISX;

- CpPaBHHBATh OHMOJIOTHYECKHE OOBEKTHI (IIPHPOJHBIC IKOCHCTEMBI W arpOdKOCHCTEMBI CBOCH MECTHOCTH) M (DOPMYJIMPOBATH BBIBOJBLI HA
OCHOBE CPaBHEHHUS;

— 00OCHOBBIBATh M COOIIOIATh MPaBUiIa MOBEJCHHS B IPUPOIHON Cpee;

- aHAJTM3UPOBATh U OLIEHUBATH MOCJIEICTBHS COOCTBEHHOM NEATEILHOCTH B OKPYKAIOLIEH Cpefie, TI00aIbHbBIE YKOJIOTHIECKUE TPOOIIEMBL;

- apryMEHTHPOBATh CBOIO TOYKY 3PEHHS B XOJ€ JUCKYCCHH MO 00CYXIEHUIO SKOJOTHUECKUX POOIeM;

- YMETb M0JIb30BaThCsI OMOIOTMYECKON TEPMUHOIOTHEN U CUMBOJIMKOM;

- OBJIaJICBaTh YMEHUSMHU U HABBIKAMH ITOCTAHOBKH OMOJIOTHYECKUX IKCIIEPUMEHTOB U YUUTHCS OOBSICHITh UX PE3YJIbTATHI,

- HaXOJUTh OMOJIOTUICCKYIO HH(POPMAIIHIO B Pa3HBIX HCTOYHUKAX;

- aHAJM3UPOBATh U OLIEHUBATH OMOJIOTUYECKYIO0 HHPOPMAIINIO, TIOITY9aeMYI0 U3 Pa3HbIX HCTOYHHUKOB.

MertanpeameTHbie pe3yJbTaThl:

llo3nasamenvrvle yHusepcaibHvle y4eOHble 0etucmeus:

- OBJIa/ICHUE COCTABISIONIMMHU HCCIIEAOBATENBCKOM M MPOEKTHOW AEATENbHOCTH, BKJIIOYAs YMEHHUS BUAETh NMpPOOJeMy, CTaBUTh BOIPOCHI,
BBIJIBUTATh TUIIOTE3bI, 1aBaTh ONpPEAEICHUs NOHATHH, Kilaccu(UIupoBaTh, Ha0I01aTh, IPOBOANUTE SKCIIEPUMEHTHI, IENIaTh BHIBOJIBI U 3aKITIOYEHUS,
CTPYKTYpUPOBATh MaTepual, 0ObSICHSTD, JOKA3bIBATh, 3aLIUIATh CBOU UJIEH;

- yMeHue paloTaTh C pa3HbIMM HCTOYHUKAMHU OHOJOrMYecKod HHGOpMAIMM: HAXOIUTh OHOJOTHYECKYI0 HMH(OpMAIMIO B PAa3IUYHBIX
UCTOYHUKAX (TEKCTe y4yeOHWKa, HAay4yHO-TOMYJSPHOM JUTepaType, OMOJOTHYECKUX CJIOBapsAX M CHPABOYHUKAX), AHAIU3MPOBATH M OLEHUBATH
uH(popMallrio, TpeoObpa3oBbIBaTh HHPOPMAIIHIO U3 OJTHOHU (POPMBI B APYTYIO.

36




Pecynsmusnvle ynusepcanvhule yuebHnvle 0eicmeus:

— CHOCO6HOCTB BBI6I/IpaTB IICJICBBIC U CMBICIIOBBIC YCTaHOBKI/I B CBOUX I[el\/JICTBI/IﬂX 158 HOCTyHKaX 110 OTHOILILICHHUIO K )I(HBOﬁ npnpone, 3IIOpOBBIO
CBOEMY U OKPYKAIOIIUX.

Kommynuxamuenvie ynusepcaivhvie yueonvie 0eticmeust:

— YMCHI/IC AJICKBAaTHO HCIIOJIbB30BATh pequLIe CpeﬂCTBa JUJISA [[I/ICKYCCI/II/I )41 apI‘YMeHTaI_II/II/I CBOGI71 I103UIIUN, CpaBHI/IBaTB pa3HBIC TOYKHN 3peHI/I$I,
apryMEHTHUPOBATh CBOIO TOUKY 3PEHHS, OTCTAUBATH CBOIO MO3UIIHIO.

JInuyHOCTHBIE pe3yIbTAThI:

— peanmaulm OTUYCCKUX YCTaHOBOK II0 OTHOUIICHUIO K 6I/IOHOFI/I‘-IGCKI/IM OTKpBITI/HIM, HUCCICOOBAHUAM U UX pe3y.]'IBTaTaM;

- MIPU3HAHUS BBICOKOW IIEHHOCTH >KH3HHM BO BCEX €€ MPOSBICHUSX, 30POBbSI CBOCTO M APYTUX JIOACH, peal3alii yCTaHOBOK 370POBOTO
o0pa3a Ku3HH;

— c(OPMHPOBAHHOCTH MO3HABATEIILHBIX MOTHBOB, HAIIPABICHHBIX HA IMOJyYCHHE HOBOI'O 3HAHHUS B 00JaCTH OMOJIOTMH B CBSI3U C Oyayluei
po(heCCHOHATILHOM JIeATEIbHOCTRIO HMJIM OBITOBBIMH IPOOJIEMaMH, CBS3aHHBIMA C COXpPAaHCHHEM COOCTBEHHOI'O 3J0POBbS M IKOJIOTHUCCKOMN
0e301acHOCTH

2.1. Oxosornyeckue paxkropsl (3 yaca)

21 Opranusm u cpeaa. Kom6. | Opranusm u cpena. OnpenenstoT NoHATUSA, GOPMHUPYEMBIE B XO/1€ U3yye-
Dkonoruyeckue HaKTopsl [IpenMer u 3amauu 5KOJOTMH. DKO- | HUS TEMBI.
jgoruyeckue ¢aktopsl cpenbl (abuo- | OnpenensitoT OCHOBHBIE 3a7a4yll COBPEMEHHOM 3KO0JI0-
TUYECKHE, OMOTHYECKHE, AaHTPOIO- | THH.
TeHHBIE), X 3HAYCHHE B JKU3HU Op- | Pa3nnyaroT OCHOBHBIE I'pyNIbl 3KOJOTHMUYECKUX (ak-
TaHU3MOB TOpOB (aOMOTHMYECKHX, OMOTUYECKUX, AaHTPOIOTEH-
22 Abuotnueckue ¢akropsl | Kom6. | AGunotndeckue GpakTopsl Cpebl. HBIX).
CpeJibl WX 3HAUYCHUE B XKU3HU OpraHu3MoB. | OOBSICHAIOT 3aKOHOMEPHOCTH BIMSHUSA 3KOJIOTHYe-
3aKOHOMEPHOCTH BIIHMSIHUS JKOJOTH- | CKUX (DAKTOPOB HAa OPTraHU3MBI.
YeCKUX (PaAKTOPOB HA OpPraHU3MBI XapakTepu3yloT OCHOBHbIE aOMOTHUYECKHE (PaKTOPHI
23 Buotnueckne  dakrtopsl | KomO. | B3auMOOTHOLIEHHS MEXIy OpraHu3s- | (TEMIIEpaTypy, BIaXKHOCTb, CBET).
cpenbl MamMu. MexBunoBble oTHomeHus: | ONMCBHIBaIOT OCHOBHBbIE OMOTHMYECKHE (aKTOphl, Ha

Napa3uTU3M, XUIIHUYECTBO, KOHKY-
peHIus, cuMOro3. 3aKOHOMEPHOCTHU
BJIMSIHUSA HKOJIOTHUECKUX (HaKTOpPOB
Ha OPraHUu3MbI

KOHKPETHBIX IpHMEpax AEMOHCTPUPYIOT MX 3Hade-
HHUE.

O1LeHUBAIOT POJb IKOJOTMYECKHX (DAaKTOpOB B KHU3-
HEACATCIIBHOCTU OPTraHU3MOB.

[IpuBoAT [OKa3aTenbCTBA B3aWMOCBSA3EH OpraHU3-
MOB M OKPY’KaIOIIEN CPEIbI.

Pemator 6uosiornyeckue 3a1a4m.

Haxonat undopmanmio nmo mzydaemMoil teMe B pas-
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JIMYHBIX UCTOYHUKAX, AHAJM3UPYIOT U OIICHUBAIOT €¢,
UHTEPIPETUPYIOT M MPEACTABISAIOT B Pa3HBIX (opmax
(Te3uchl, COOOIICHUE, pErnopTax, aHATUTHYSCKAs
cmpaBka, pedepar, 0030p, moptdomo).

PaGoTaroT ¢ murocTpanusaMu ydeOHHKa.

PaboTaroT ¢ 3IEeKTPOHHBIM MTPHIIOKEHHEM

1.2. Crpykrypa 3kocuctem (4 yaca)

24 CTpyKTypa 3KOCUCTEM Kom6. | BumoBast u  mpocTpaHCTBEHHas
CTPYKTypa 3KOCHCTEM
25 [Tumessie cBsa3u, kpyro- | Kom6. | [IumieBbie CBsi3H, KPYroBOpPOT Be-
BOPOT BEIIECTB M TIpe- IIECTB W NPEBPALCHUS DSHEPTHH B
BpallleHUsl YHEPTHH B KO- HKOCHUCTEMAX.
cucTeMax. IIpakmuyeckan paboma. Pewenue
Jlabopamopnass  paboma 9K0NI02UHEeCKUX 3a0ay
MNe 5. «CocraBiieHue cxem
nepegayd  BeIIecTBa U
sHepruu (1ene nuTaHus)
B DKOCHCTEME»
26 [Tpuuunbl  ycroitunBoctu | Kom06. | [IpuynHBI yCTOMYMBOCTH U CMEHBI
U CMEHBI HKOCHUCTEM HKOCHUCTEM.
Ilpakmuueckas paboma. Hccneoosa-
HUe U3MeHeHUll 8 JKOocucmemax Hda
OuonocUYecKux Mooesx (aKkeapuym)
27 Bausuue uyenoBeka Ha | Kom0. | BiusiHue uyenoBeka Ha SKOCHCTEMBI.
HKOCHUCTEMBI HckyccTBeHHBIE COO0IIECTBA — arpo-

LICHO3BI.
Oxekypcuss  «Ecmecmeennvie  (nec,
noje u 0p.) U UCKyccmeeHHvle (napx,
cao, ckeep wiKoavl, ¢hepma u 0Op.)
9KOCUCTEMDBLY.

Ilpakmuuecxkass paboma. Cpaenu-
MeNbHAs XAPAKMEPUCUKA NPUPOO-
HbIX IKOCUCEM U a2PpOIKOCUCHEM
ceoell MeCmHOCmu

OnpenensiroT NMOHATUSA, POPMHUPYEMBIE B X0/ U3yUe-
HUS TEMBI.

OmnpenensitoT CTPYKTYpPY SKOCHCTEMBI (TIPOCTpaH-
CTBEHHYIO, BUJIOBYIO, 3KOJIOTHYECKYIO).

JlaroT XapakTepUCTUKY MPOIYIEHTaM, KOHCYMEHTaM,
pelyLeHTaM.

BbIensioT CymecTBeHHbIE TPH3HAKK JKOCHUCTEM,
npolecca KpyroBopoTa BEIIECTB U INpeBpalleHUN
SHEPTUU B IKOCHUCTEMAX.

OOBACHAIOT NPUYMHBI YCTOHYHMBOCTU U CMEHBI HKOCHU-
cTeM

XapakTepu3yIoT BIMSHUE YEIOBEKa Ha IKOCUCTEMBI.
CpaBHHBAIOT HCKYCCTBEHHBIC M €CTECTBEHHBIE YKOCH-
CTEMBI.

JlenmaroT BBIBOJIBI HA OCHOBE CpaBHEHHUS.

CocTaBisIIOT 3JE€MEHTapHble CXEeMbl IlepeHoca Be-
IIECTB U SHEPTUH B 3KOcUCTeMaxX (LIEMH U CETH).
Haxonar undopmanuio mo usydyaeMoil Teme B pas-
JMYHBIX UCTOYHUKAX, aHATM3UPYIOT U OIICHUBAIOT €e,
MHTEPIPETUPYIOT U MPEACTABISAIOT B Pa3HBIX (opmax
(Te3uchl, COOOIICHHE, PENoOpPTaX, AHAIUTHYECKAS
crnpaBka, pedepar, 0630p, mopThoIHo).

Pemaror Onosmornyeckue 3aaadm.

PaboTaroT ¢ mwuocTpanusaMu yaueOHHKa.

BeimonssoT mabopaTopHble, MPAaKTHYECKUE U HUCCIIe-
JIOBaTeJIbCKHE pabOThI IO U3yyaeMoil Teme.

PaboTaroT ¢ 31eKTPOHHBIM MIPHIIOKEHHEM
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1.3

Buocdepa — riiodaabpHas s3xkocucrema (2 yaca)

28

2.3. buocdepa — riobdans-
Hasl PKOCUCTEMA

Komo.

buocdepa — rmobanpHas 3KocucTEMa.
CoctaB W CTpyKTypa OuOChEpHI.
Yuenne B.W. Bepuaackoro o Ouo-

chepe

29

Ponp XKMBBIX OpraHuM3MOB
B Onocdepe

Komo.

Ponb HBBIX OpraHu3mMoB B OHocde-
pe. buomacca 3emnu.
buonornueckuii  KpyroBopor  Be-
mecTB (Ha MpUMepe KpyroBopoTa
BOJIbI M YIJIEPOAQ)

OnpenensiroT NMoHATUSA, GOPMHUPYEMBIE B XO/I€ U3yUe-
HUS TEMBI.

XapakTepu3yloT U CPaBHUBAIOT OCHOBHBIC THIIBI Be-
miecTBa oumocdepsl

XapakTtepusyroT conep:xanue ydenus B.M. Bepnan-
ckoro o 6uocdepe, ero Bk B pa3BUTHE OMOJIOTHYE-
CKOM HayKH.

[TpuBOAAT MOKA3aTENbCTBA CIUHCTBA KUBOW M HEXKH-
BOW MPHUPOJIBI, UCTIONB3Ysl 3HAHUS O KPYrOBOPOTE Be-
IECTB B Omocdepe.

XapakTepus3yroT pojb KUBBIX OPraHU3MOB B OHOChe-
pe.

Bbiensior cyiiecTBeHHbIE MPU3HAKU TIPOLEecca Kpy-
rOBOPOTa BEIIECTB M IMPEBPAIICHUIN 3HEPruu B OWO-
chepe.

[TpuHUMarOT yyacTHe B IUCKycCHH 10 TeMe «Beduna
mu Ouocdepa?», apryMEHTUPOBAHHO BBICKA3bIBAIOT
COOCTBEHHOE MHEHHE.

Haxonat undopmanmio mo u3zydyaeMoil teme B pas-
JIMYHBIX UCTOYHUKAX, AaHAJTM3UPYIOT U OLIEHUBAIOT €€,
UHTEPIPETHPYIOT U MPECTABISAIOT B Pa3HBIX GopMax
(Te3ucel, cooOOIIEHUE, pernopTax, aHaTUTHUYECKas
cripaBka, pedepat, 0630p, mopThoIHo).

Pemator 6uosiornyeckue 3a1aqm.

PaGorator ¢ wimocTpauusaMy yueOHHKa.

BeinonusoT nabopaTopHble, TPAaKTUYECKUE U UCCIIe-
JIOBaTEJIbCKHE pabOTHI TIO U3y4aeMoil TeMe.

PaboTaroT ¢ 3JeKTPOHHBIM MTPHIIOKEHHEM

1.4. Buocdepa u yejoBek (4 yaca)

30

10.

Buocdepa u yenosek

Komo0.

buocdepa u uenosek. [moGanbHbIE
HKOJIOTMYECKHE MTPOOJIEMBI U TIyTH UX
pewmenus. IlocnencTeus nesrenbHO-
CTH 4YEJIOBEKa [IJI1 OKpYKarouien

OnpenenstoT MoHATUSA, GOpMHUPYEMBIE B X0/ U3yUe-
HUS TEMBI.

AHAJIN3UPYIOT U OLEHUBAIOT COBPEMEHHBIE ITI00ANb-
HbI€ SKOJIOTHYECKHE MPOOJIEMbl U MMYTH UX PEUICHMUS,
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cpensl. IlpaBuna nmoBeaeHust B Mpu-
pOAHOM cpene.

Ilpakmuueckas paboma. Ananus u
OYyeHKa 2n00aNbHbIX HKOI02ULECKUX
npobnem u nymeil ux peuleHus

MOCJICACTBUSI COOCTBEHHOM JEATEIBHOCTH B OKPYKa-
IoIIeH cpefe; OMONOTHYECKYI0 MH(POPMAIUIO O TIIO-
OalbHBIX JKOJOIMYECKHUX IMPOOJeMax, MOIy4aeMyto
M3 PA3HBIX UCTOYHUKOB; LHCJICBBIC U CMBLICJIOBBIC yCTa-
HOBKH B CBOMX JICHCTBHUSIX U TOCTYNKAax IO OTHOIIIE-

31 11. | OcHoBHbIe Konoruueckue | Kom6. | Oxpana npuponasl ¥ panvoHaATbHOE | HUIO K OKPYXKAIOLIEHR cpelie.
npo0JieMbl  COBPEMEHHO- UCIIOIb30BaHUE MPHPOIHBIX pecyp- | BeLABUraroT rumnore3sl 0 BO3MOXHBIX IOCIEACTBUAX
CTH COB JeSITETLHOCTH YeJIOBEKa B AKOCUCTEMAX.
32 12. | Dxonoruyeckue tnpobue- | Kom0. | Ilpakmuueckas paboma. Awnanusz u | APTyMEHTUPYIOT CBOKO TOYKY 3PEHHSA B XOJE AMCKYC-
mMbl KupoBckoii obnacta u OYeHKa Nocieocmsuti coOCmeeHHol | CUii  TI0  OOCY)KJICHHMIO OKOJIOTHYECKHX — IPOOIIEM.
IYTH UX PEIICHHSI Oessmenvrocmu 6 okpyscaiowel cpe- | IIpenCcTaBisOT pe3ynbTaThl CBOETO HCCIEN0BAHUS
Oe (mpoekra).
33 13. | Dxonoruueckue npobne- | Kom6. | Ilpakmuueckas paboma. Amanuz u | OOOCHOBBIBAIOT NpaBUIa IOBEAECHUSA B IPUPOAHOMN
MBI CBOCH MECTHOCTH H OyeHKa nocreocmeuti cobcmeenHol | Cpene.
IIYTH UX PCLICHU desmenvbHOCMU 8 OKpYJicalouell cpe- PackpbiBaroT mpoOIIeMbl PalMOHATBHOTO HPHPOIO0-
oe MOJIb30BaHUSA, OXPaHbI MPUPOJBL: 3aAIIUTHl OT 3arpsi3-
HEHUI, COXpPAaHEHHUsI €CTECTBEHHBIX OMOTEOIIEHO30B U
NaMSITHUKOB TIPUPOJBI, OOECIEYeHUE MPHPOTHBIMU
pecypcamu HacelleHHs IIJIaHETHI.
Haxonar undopmaiuio mo usydyaeMoil Teme B pas-
JMYHBIX UCTOYHUKAX, aHATM3UPYIOT U OIICHUBAIOT €¢,
WHTEPIPETUPYIOT U MPEACTABISIOT B Pa3HBIX Gopmax
(Te3uchl, COOOIICHHE, PENoOpPTaX, AHAIUTHYECKAS
crpaBka, pedepart, 0630p, MopThoIHo).
PaboTatoT ¢ mumocTpanusamMu ydeOHuKa.
Pemator 6uosiornyeckue 3a1aqm.
Bemmonsstor mabopaTopHble, MPAKTUYECKUE W HCCIIe-
JIOBaTeJIbCKHUE pabOThI IO U3yyaeMoil Teme.
PaboTaroT ¢ 31IeKTPOHHBIM MTPHIIOKEHHEM
34 1. | O6o6menue kypca 6uomno- | OC+K | O0obumenue u cucremaruszanus 3Ha- | O600IIAIOT U CHUCTEMAaTU3UPYIOT 3HAHUSA, YMEHUS U

ruu 3a 10-11 xnaccel

HUH Kypca o011ast OuoIoTus

HaBBIKM 3a Kypc Oumonoruu 10-11 xmaccos. Pemaror
OMOJIOTMYECKHE 3a0a91
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VYuebHoe u3zganue

Pabouas nporpaMmMma 1o npeaMery
«buosorus»
B ycaoBusix peaausanuu @PI'OC
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ba3oBblii ypoBeHb
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