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IlosicHuTebHAA 3aMUCKA

Pabouas mporpaMma 1mo OHOJIOTHH COCTaBJICHA B COOTBETCTBUU ¢ PeepanbHbIM 3akoHOM «O0 00pasoBanuu B Poccuiickort deneparuu» ot 29.12.12 roma Ne273-
@3, ¢ DepepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOTO 0011ero obpazosanus [lpruka3 MuHncTepcTBa 00pa3oBaHUS U HAYKH
Poccuiickoit @eneparmu ot 17.12. 2010 . Ne 1897, ¢ Ilpukazom MunucTepcTBa o0pa3zoBanus u Hayku Poccuiickoit @eneparmu «O0 yTBEpKICHUN U TOPSIKE
OpTaHHU3aLHUK U OCYIICCTBICHHS 00pa30BaTENbHOM NEATEIIFHOCTH 10 OCHOBHBIM 00pa30BaTeIbHBIM IIPOrpaMMaM HAa4aIbHOTO O0IIEro, OCHOBHOTO OOMIETO
cpenHero obuiero obpazosanus» ot 30.08.2013 r. Nel015, ¢ [Tpukazom MunucrepctBa o0pasoBanus u Hayku Poccuiickoit @eneparmu ot 31.03.2014 Ne 253 «O06
YTBEPKACHUH (helepalbHBIX IepeuHel yueOHIKOB, peKOMEHIOBAaHHBIX (JOMYIIEHHBIX) K HCIIOIB30BAHUIO B 00pa30BaTEIbHOM Ipoliecce B 00pa3oBaTeIbHBIX
YUPEKACHISX, PEaTN3YIOIIX 00pa3oBaTeIbHBIC MPOTrPaMMBI 00IIET0 00pa30BaHMsI M HMEIOIINX TOCYIaPCTBEHHYIO aKKPEIUTAIHIO», C OCHOBHOH 00pa30BaTeIbHOM
IPOTrpaMMOi CpeTHETo 00IEero 00pa3oBaHUsS

Bronorns xak yaeOHBIH IpeqMeT — HeOTheMIIeMast COCTaBHAs YacTh €CTECTBEHHOHAYYHOTO 00pa30BaHMS Ha BceX YPOBHAX 00yueHns. Kak onuH 13 BaKHEHIINX
KOMITOHEHTOB 00pa3oBaTenbHOMN obnactu «EcTecTBo3HaHKE» OHOJIOTHS BHOCUT 3HAYUTEIILHBIN BKJIAJ] B IOCTHKEHHUE Iielielt 001iero oopa3oBaHus, obecreqnBast
OCBOCHHUE yUAI[UMHUCS OCHOB Y4E€OHBIX TUCLUIUINH, PA3BUTHE HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH, (hOPpMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS U
LIEHHOCTHBIX OpPUEHTALUH.

Hannast pabodas nporpamma 1o ouosioruu — 9 kiacc. «buosnorus. Beenenune B 00111yro GHOIOTHIO» TOCTPOSHA Ha OCHOBE (PYHAAMEHTAIBHOTO Spa COAEPHKAHUS
OCHOBHOT'O 00111er0 00pa3oBaHus, TPeOOBaHUHN K pe3yJIbTaTaM OCBOSHUS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, TpPeOOBaHUH K
CTPYKTypE OCHOBHOH 00pa30BaTELHOHN IMPOrPaMMBI, IPOMICAaHHBIX B DenepantbHOM Tocy1apCTBEHHOM 00pa30BaTeIFHOM CTaHIapTe OCHOBHOTO OOIIETo
obpazoBaHus, a Takxke KOHIENIINY TyXOBHO-HPaBCTBCHHOTO Pa3BUTHS U BOCIIHTAHUs TpaxkaaHnHa Poccuu. B Hell Takike yUUTHIBAIOTCS OCHOBHEIC U/ICH U
TTOJIO’KEHUSI IPOTPaMMBI PA3BUTHS U (JOPMHUPOBAHHUS YHUBEPCATIBHBIX YUSOHBIX AEUCTBUI 00yJarOmUXCs s 00IIero o0pa3oBaHusi, COOIIOIACTCS
MPEEMCTBEHHOCTH ¢ pabouei mporpammoint - brosorus. 5 — 9 kmaccel: yaeOHo-MeToAMYeckoe mocodue/ coct. I'. M. [Nanpasesa. — M.: Jlpoda, 2016 k YMK nox
penakuueil npodeccopa, JoKTopa negarorndyeckux Hayk B.B.Ilaceunuka

Lleaun 6uoJI0rHYecKoro 06pa3oBaHus B OCHOBHOM 1TKoJIe OPMYIHMPYIOTCS Ha HECKOJIBKHUX YPOBHSX: TTTOOATBHOM, METANPEAMETHOM, IMYHOCTHOM U TIPEJMETHOM,
a TaKKe Ha ypOBHE TPeOOBAHUH K pe3ysIbTaTaM OCBOCHUS COACPIKaHUS MPEAMETHBIX porpamm. ['moOanbHbIe e OHOJIOTHIECKOTO 00pa30BaHUsl SIBIISIOTCS
0OIIMMU /I OCHOBHOU U cTapiiiei mkoybl. OHM ONPENEsOTCs COIMATLHBIMYU TPEOOBAHUSMHU U BKIIIOUYAIOT B CE0sI:

e commaaM3anMIo 00yJaeMBIX KaK BXOXKIICHHE B MUP KyJIbTYpPHI M COIMATBHBIX OTHOIICHHH, 00ECTICYNBAIONICE BKITIOYCHNE YIAIINXCS B Ty WIN HHYTO
TPYIITY WA OOIIHOCTH — HOCHUTEIS €€ HOPM, IEHHOCTEH, 0CBaUBAEMBIX B IIPOIIECCE 3HAKOMCTBA C MUPOM KHBOH HPUPOJIBL;

* TpPUOOIIEHUE K TIO3HABATEIILHOM KYJIBType KaK CHCTEMe IMMO3HABATENLHBIX (HAYYHBIX) IICHHOCTEH, HAKOTUIEHHBIX O0IIECTBOM B chepe OMOIOrHIeCKOM
HAYKH.

Buonornyeckoe o0pazoBaHue MPU3BaHO 0OECIICUHTD:

o OPHMEHTAIIUI0 B CUCTEME MOPAJIbHBIX HOPM H LIEHHOCTEH IMPU3HAHUEC BBICOKOM IIEHHOCTH >KM3HHU BO BCEX MPOSABJICHUAX, 3I0POBbA CBOCTO U JPYTHUX J'HOI[efI;
9KOJIOTMYECKOE CO3HAHKE M BOCIIMTAHUE JTFOOBH K pUupoac;

e  pa3BHTHE [I03HABATEIbHBIX MOTUBOB, HAIIPABICHHBIX Ha II0J[y4€HUE HOBOIO 3HAHUS O JKUBOH IIPUPOJIE, TO3HABATEIbHBIX KAYECTB TMYHOCTH, CBA3AHHBIX C
YCBOCHHEM OCHOB HayYHBIX 3HAHUH, OBIAJJCHUEM METOAAMH HUCCIIEIOBAHUS IPUPOABL, (POPMUPOBAHNEM HHTEIUICKTYAIbHBIX YMCHHUH;

o OBJIAJICHUE KIIFOYCBBIMH KOMIICTCHTHOCTAMM y‘-IeGHO-HOSHaBaTeJ'H:HI)IMI/I, I/IH(i)OpMaIII/IOHHbIMI/I, HEHHOCTHO-CMBICJIOBBIMU, KOMMYHHWKATHBHBIMU



e (dopMupoBaHHUe y yyallluXcs [I03HABATEIbHOMN KYJIbTYpPbI, OCBaUBAEMOIl B IIpoLieCCE [T03HABATEIbHOM IEATENIBHOCTH, U ACTETUUECKOM KyJIbTYphI Kak
CIOCOOHOCTHU K 3MOLIMOHAJIBHO-LIEHHOCTHOMY OTHOILEHHUIO K 00bEKTaM >KUBOI IPUPOJIBL.

Ot06op conep:kaHusI B IPOTpaMMe IPOBEICH C YUETOM KYJIBTYPOCOOOPa3HOTO IMOIX0/1a, B COOTBETCTBUH ¢ KOTOPHIM YUaIlIHecs JOJDKHBI OCBOUTH CO/ICpKaHNE,
3HaYIMOe It (HOPMHUPOBAHHMS TIO3HABATEIFHON, HPABCTBEHHON M ACTETHUYECKOM KYJIBTYPBI, COXPAHEHHSI OKPYKAFOIIECH Cpeibl U COOCTBEHHOTO 3I0POBbS, IS
MOBCEIHEBHOM KM3HU U MPAKTUYECKOH e TeTbHOCTH.

[Toctpoenue yueOHOTO coaepxkanus Kypca ononoruu coriaacHo Y MK non pepaknueii B.B.I1aceunrka ocymiecTBIsSeTCs MOCISI0BATEIBHO JIOTHKE OT 00IIero K
YAaCTHOMY C YYETOM PEaIM3allM BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBsI3eil. B OCHOBY M0JI0)KEHO B3aMMOEICTBUE HAYIHOI'O, TYMaHUCTHYECKOTO,
AKCHOJIOTHYECKOT0, KYJIbTYPOJIOTHIECKOTO, TJMYHOCTHO-ACATEIBHOCTHOTO, HCTOPHKO-TIPOOJIEMHOT0, HHTETPATUBHOTO, KOMIIETEHTHOCTHOTO TTOIX0/IOB.

ConeprkxaHue Kypca HalpaBlIeHO Ha (POPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX AEHCTBUH, 00ECIIEUNBAIOIINX PAa3BUTHE O3HABATEIEHBIX U KOMMYHHKATHBHBIX
Ka4eCTB JIMUHOCTH. Y Yall[ecs! BKJIIOYAIOTCS B MPOEKTHYIO U UCCIIEI0BATENIBCKYIO AESATEIBHOCTh, OCHOBY KOTOPOI COCTaBIISIOT TaKue yueOHbIe NeiicTBUS, KaK:
YMEHHS BUICTH IPOOIIEMBI, CTABUTH BOIPOCH!, KIIAaCCU(UIINPOBATh, HAOIIOAATh, MPOBOANUTE YIEeOHBIE SKCIICPUMEHTHI, IENIaTh BBIBOIBI, OOBSICHATE, JOKA3bIBATH,
3alUILATh CBOM HJIEH, JaBaTh ONPEAETICHUs OHATUAM, CTPYKTYPUPOBATh U JAp. Yyaluecs BKIIOYAIOTCS B KOMMYHUKAaTUBHYIO yUEOHYIO 1€ATEIbHOCTD, TIe
peo0nafaoT TaK1ue ee BU/IbI, KaK: YMEHHE MOJIHO U TOUHO BBIPAXATh CBOM MBICIIU, apT'yMEHTUPOBATh CBOIO TOUKY 3pCHHUS, paboTaTh B IPyIIIE, IPEACTABIATE U
coo0mmaTe HHPOPMAIHIO B YCTHOM M MMCBbMEHHOH (popMe, BCTyNaTh B AUAJOT U T.A. JlaHHAs NesTEeNbHOCTh CBA3aHa C BHEYPOUHOM NEATEIFHOCTBIO yUAITIXCSl.

Pabouas npoepamma opuenmuposana Ha yyeOHuK:

[Taceunuk B.B. bruonorus: Beenenue B o0yt 6uosoruro. 9 ki.: yueonuk/ B.B.Ilaceunuk, A.A.Kamenckuii, E.A.Kpukcynos, I'.I'.Il1IBenos. —., crepeotur. — M.:
Hpoda, 2019. -288c.:um.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEIMETA

Lens npozpammer:

dopMupoBaHUEe y yUAITUXCS OMPEISICHHOT0 MUHIMYMa 3HAHUH MO O0IIei OMOIOTHH, IIOATOTOBKA M BOCITUTAHIE JIMYHOCTH, TOHUMAIOIICH 3HAYCHUE KI3HA KaK
HauBBICLICH IEHHOCTH, YCBOMBILIEH TEOPUH, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHATHS, HAyYHbIE 1 JIOTHYECKUE METOJIbI OMOJIOrMYECKOT0 MO3HAHUS, 00IaAaomeit
YMEHUSAMH 3P PEKTUBHO IPIMEHSATH 3HAHUS O 3T0POBOM 00pa3e ’KU3HHU, COXPAaHEHUH, OXpaHe MHOT000pa3Hs IKOCHUCTEM U BHIIOB.

3aoauu npozpammeor:

1. w3ydYeHHe CTPOSHHS U 3aKOHOMEPHOCTEH (QYHKIIMOHUPOBAHHS OPTaHU3MOB, MHOT000pa3Hs KHU3HH, IIPOIECCOB MHANBHIYAIFHOTO H HCTOPHYECKOTO
Pa3BUTHS, XapaKTepa B3aUMOIEHCTBHSI OPraHU3MOB U Cpelibl 0OUTaHUs, HAC/IEACTBEHHOCTH U U3MEHUYHUBOCTH,

2. Pa3BUTHUC YMCHHS aHAJIUTUYCCKU NOAXOJUTH K U3YYCHHUIO SIBJICHHUI NpUpoOabI U 06HICCTBEHHOﬁ JKH3HH,

3. BOCHUTaHHUE MPUHIUITUAIBHO HOBBIX TIOJIXOJIOB K PEIICHUIO PAa3HOOOPA3HBIX TEOPETHUECKUX U MPAKTUYECKUX MPOOJIEM BO BCEX 00JIACTIX YEIOBEUECKOM
JKHM3HH,

4. MNPHUMCEHCHHUEC IMOJTYYCHHBIX 3HAHWI U YMeHI/Iﬁ AJIs1 pEIICHUSA HpO6J’IeMHLIX OHOJIOTHYECKUX 3aaa4 UCCIICA0BATCIILCKOTO XapaKTepa.

5. YMGHI/Iﬁ 1 HaBbIKOB, YHUBCPCAJIbHBIX CII0CO00B JCATCIIBHOCTHU U KITFOYCBBIX KOMHGTCHHHﬁ. B stom HalpaBJICHUU MTPUOPUTCTHBIMHU JJIA y‘l€6HOFO nmpeameTa
«buomorus» Ha YPOBHE OCHOBHOTO 06]].[61"0 06pa3013aHH${ SABJIIFOTCS: paCIIO3HABAHHEC O6’BCKTOB, CpaBHCHHUCE, KJ'IaCCI/I(bI/IKaI_II/IFI, aHaJIn3, OLCHKA.

Kypc Ononornu Ha ypoBHE OCHOBHOT'O 00IIeT0 00pa30BaHuUs HAPaBJICH Ha (JOPMUPOBAHHE Y YUALTUXCSI IPEACTaBICHUH 00 OTIMYUTENbHBIX OCOOCHHOCTSX KUBOH
MIPUPOJIBI, €€ MHOTOOOPa3HH M 3BOJIIOLUH, YeIIOBEKE, KaKk OMOCOIHATBHOM cymnecTBe. MaTtepuai moo0paH ¢ y9eToM KyIbTypocOOOpa3HOTo MOAX0a, B



COOTBETCTBUH C KOTOPBIM yUaIlnecs JOJDKHBI OCBOHTE CO/IEpKaHNe, HeoOxoaumMoe st YOpMHUPOBAHMS IO3HABATEIEHON, HDABCTBEHHON M ACTETHYECKOM KYIIBTYPEI,
COXpaHEHHsI OKPYIKAIOIIEH Cpeabl U COOCTBEHHOTO 30POBbSL.

B 9 knacce yuamuecst 00001IaI0T U CUCTEMATU3UPYIOT 3HAHUS O KM3HHU U YPOBHSX €€ opraHu3aliiy, pacKphIBAIOT MUPOBO33PEHYECKHE BOIIPOCHI O MMPOUCXOMKACHNH
W Pa3BUTHUHM KM3HH Ha 3emiie, 00001AIOT M yIITyOISIFOT HOHATHS 00 YBOIIOLMOHHOM Pa3BUTHH OpraHu3MoB. [TosyueHHbIe OMOIOrnUecKUe 3HAHUS CITY)KaT OCHOBOM
JUTSl 3HAKOMCTBA C JIOCTYITHBIMH BOCTIPHATHIO IIKOJIEHUKOB 00Ie0HOIOTMYeCKIMMHU 3aKOHOMEPHOCTSIMH TIPH PACCMOTPEHUH SKOJIOTHU OpraHu3Ma, TIOIJISINH,
6uoneHo3a, 6nochepsl. 3aBepmaetcs: GopMUPOBAHUE MOHATHS 0 HOoOchepe U 00 OTBETCTBEHHOCTH YENOBEKa 3a )KU3Hb Ha 3eMIle.

[IpeeMcTBeHHBIE CBA3M MEXY paszielaMH 00eCIIeYHBAIOT IIEJTOCTHOCTh IIKOJIBHOTO Kypca OHOJIOTHH, a €ro COAepkKaHHe CIIocO0CTBYET (OPMHUPOBAHHUIO
II03HABATEIbHON, HDABCTBCHHOM M 3CTETHUCCKOM KYJIbTYPBI, COXpPAaHECHHUS OKPY>KaIOIIEil Cpebl 1 COOCTBEHHOTO 37I0POBBsI, BCECTOPOHHE PAa3BUTOMN JIMUYHOCTH,
BJIAZICIOIIEH OCHOBAMH HayYHBIX 3HAHHUH, 0a3MpPyIOMHNXCs Ha OMOLEHTPUYECKOM MBIIUICHHUH, ¥ CIIOCOOHOM TBOPYECKH MX HCIIOIB30BaTh B COOTBETCTBHH C
3aKOHAMU MPUPOBI U 0OIEUEIOBEYECKMMU HPABCTBEHHBIMU LIEHHOCTSIMU; JUISl [IOBCEJHEBHOM JKU3HU U MPAKTUYECKOH JEeATEIbHOCTH.

Cucrema ypoKOB COPUCHTHPOBaHA HE CTOJIBKO Ha Mepe/iady «TOTOBBIX 3HAHUID, CKOJIBKO Ha (hOpMHUpPOBAaHIE aKTUBHOW JINYHOCTH, MOTHBHPOBAHHOH K
caM000pa30BaHMIo, 00JIalafoIel TOCTaTOYHBIMI HaBBIKaMHU M IICHXOJIOTHYECKUMH YCTaHOBKaMH K CAMOCTOSTEIFHOMY ITOUCKY, 0TOOPY, aHAIN3Y U
UCTOJNIBb30BaHuI0 HHpopMarun. Kax sl pa3nen 3aBepiatoT 0000IIaromue ypoky, I03BOJISI0IHe 0000IUTh U CUCTEMAaTU3UPOBATh 3HAHMUS, a TAK KE IPUMEHSTh
YMEHUS, IPHOOPETEHHBIE MTPU U3YIECHUH OMOJIOTHH.

N3yuenne OMOI0rn4ecKoro Marepuana no3BossieT pemaTh 3a1a41 SKOJ0THIeCKOro, 3CTETHIECKOr0, IaTPUOTHYECKOTO BOCTIUTAHUS IIKOIBHUKOB. [l
IpUOOPETeHNs IPAKTUIECKUX HABBIKOB U MOBBIIICHUS YPOBHS 3HAHHUH B pab0uyio IporpaMMy BKIIFOUEHBI JJAOOPAaTOPHBIE, IPAKTUYECKUE PAOOTHI, IKCKYPCHU.

Ocoboe BHUMaHKE YeIIseTCs M03HABAaTeIbHOW aKTUBHOCTH YHaIUXCsl, UX MOTMBUPOBAHHOCTH K CAMOCTOSITENIbHON yueOHOit padore.
MecTo yueOHOro npeamMeTa, Kypca B yueOHOM IJIaHe
Ha ocBoenue nporpamMmsl B 9 Ki1acce OTBOJUTCA 2 yaca B HEACNIO, B roJl — 68 yacoB, Tak Kak ydaiiecs 9 KJlaccoB 3aKaHYMBAIOT 00ydeHue 25 Masl.

Conepxanue Kypca OHOIOTHH B OCHOBHOH IITKOJIE, BKITIOYAIOIIEE CBEICHHUS O MHOTOOOPa3HH OPTaHU3MOB, OMOJIOTHUYECKO MIPHUPO/IE U COUATIBHOM CYIITHOCTH
YeJIOBEKA, CITy>KUT OCHOBOI JUIs U3y4eHUs! 00IIUX OGHOJIOrMUYECKUX 3aKOHOMEPHOCTEH, TEOPHUI, 3aKOHOB, TMIIOTE3 B CTaplIei IKoJIe, Tae 0c000€e 3HauUCHHe
IprOOpPETa0T MUPOBO33PEHUECKUE, TEOPETUIECCKUE TTOHSATHSL.

Taxum 0Opa3oM, conepkaHue Kypca B OCHOBHOH IITKOJIE TIPEACTABISIET cOO0H BayKHOE HEOTHEMIIEMOE 3B€HO B CHCTEME HETIPEPHIBHOTO OHOJIOTHIECKOTO
o0Opa3oBaHus, SBIISIOLIEECS OCHOBOM IS IIOCIIEAYIONIEH ypoBHEBOK U PO HiIbHOM TuddepeHnuanmu.

.]II/I‘IHOCTHI)Ie, METaNnpeIMETHbIC U MIPEAMETHBIC PE3yJIbTaThbl 0CBOCHUN y‘leﬁHOFO npeamerTa BI/IOHOFHH, Kypca «BBenenue B 0611[le OHOJIOTMIO»

JdearensHOCTh 00pa30BaTENFHOTO YUPESKACHHUS B 00YIeHHH OHOJIOTHH JOJDKHA OBITH HAallpaBJIeHa Ha JOCTIKCHUE 00YJAIOIIMUCS CICIYIOMNX JHYHOCTHBIX
pe3yJbTaTOB:

1) popMupoBaHuE OTBETCTBEHHOTO OTHOIICHUS K YICHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYAIOIIUXCS K CAMOPa3BUTHIO M caMOOOPa30BaHUIO Ha OCHOBE
MOTHBALIMU K O0YUYEHHIO U TIO3HAHUIO, OCO3HAHHOMY BBIOOPY M IIOCTPOSHUIO JajbHEHIIe HHANBUAYAIbHON TpaeKTOpruu 00pa3oBaHus Ha 6a3e OpUEHTALMU B MUPE
npodeccuii U MpodecCHOHANTBHBIX TPEANMOYTEHUH, C YI4ETOM YCTOHYMBBIX TTO3HABATEIBHBIX HHTEPECOB;

2) hopMUpOBaHKE ETOCTHOTO MEPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOMICCTBCHHOW IPAKTHKH, YIATHIBAIOIIETO
ColLIMANbHOE, KYJIbTYpHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3ue COBPEMEHHOI0 MUpa; GOpMUPOBAHKUE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTH U
CTIIOCOOHOCTH YYAIIUXCsl K CAMOPA3BUTHUIO M CaMOOOPa30BaHHUIO HA OCHOBE MOTHBAIIMH K O0YYICHHUIO W TIO3HAHUIO, OCOZHAHHOMY BEIOOPY H ITOCTPOCHHUIO
JambHeNIeH HHANBUAYaIbHON TPaeKTOPUU 00pa30BaHus Ha 0a3e OPHEHTAUH B MUpPE MPOQECcCHil ¥ MPopheCcCUOHATBHBIX PEINOYTEHHA, C YYETOM YCTOHIUBBIX
MO3HABATEIbHBIX HHTEPECOB;



3) oCBOEHHE COIMAIBHBIX HOPM, IPABHII IIOBEICHHS, poJIeH 1 (HOPM CONMANBFHOM KI3HH B TPYIIIaX U cOOOMIECTBAX, BKIIIOYAs B3POCIBIC U COIHAIBHEIC
COOOIIECTBA; yYacTHE B IIKOJIHFHOM CaMOYIIPAaBICHUH U OOLIECTBCHHOM )KU3HU B MPEAeIax BO3PACTHBIX KOMIETECHINH ¢ YIYETOM PErHOHANBHBIX, STHOKYJIBTYPHBIX,
COLIMAIBHBIX M 9KOHOMUYECKUX 0COOEHHOCTEI;

4) Pa3BUTHUEC CO3HAHUS U KOMIICTCHTHOCTH B PCIICHUN MOPAJIbHBIX HpO6J’IeM Ha OCHOBEC JIMYHOCTHOI'O BBI60pa; (l)OpMI/IpOBaHI/Ie HPAaBCTBCHHBIX YYBCTB U
HPaBCTBCHHOI'O IMMOBEACHHS, OCOBHAHHOTO U OTBETCTBEHHOT'O OTHOLICHUA K COOCTBEHHBIM IMOCTYIIKaM;

5) 3HaHWE OCHOBHBIX IIPHUHITUIIOB U IPABIJI OTHOIICHHMS K SKUBOH IPHPOE, OCHOB 3I0pPOBOTO 00pa3a )KU3HHU U 3T0POBhE-COSPEraromux TEXHOIOTHI;
6) peanu3anus yCTaHOBOK 310pOBOro 00pasa >KU3HH;

7) copMIPOBaHHOCTH IO3HABATEIBHBIX HHTEPECOB U MOTHBOB, HAIIPABICHHBIX HA N3yUCHHE )KUBOU IPUPOIBI; HHTESIUICKTYAIBHBIX YMEHHUH (IOKa3bIBATh, CTPOHUTH
paccyXIeHusl, aHaIM3UPOBATh, CPAaBHUBATD, TAaTh BBIBOJBI U JIP.); 3CTETHYECKOTO OTHOIIECHUS K )KUBBIM OOBEKTaM.

MeTaHpeIlMeTHbIMI/I pe3yjJabTaTaMi OCBOCHUA BBIITYCKHUKAMH OCHOBHOM IIIKOJIBI nporpaMmel 110 OHOJIOIMH SBJISIOTCS:

1) yMeHHe caMOCTOSITENTLHO OMPENIENATh IelTh CBOEro 00y4YeHHUs, CTaBUTh U (POpMYyIIMpOBaTh It ceOst HOBBIE 3a7a4l B y4€0e U O3HABATENbHOM eATEITbHOCTH,
pa3BUBATH MOTHBEI U HHTEPECHI CBOCH ITO3HABATEIFHOM NESITENbHOCTH;

2) YMEHHUE CaMOCTOSATECIIBHO IIJIAHUPOBATH MYTHU JOCTHIKCHUA ueneﬁ, B TOM YHUCJIC aJIbTCPHATUBHBIC, OCO3HAHHO BBI6I/IpaTI> HamnboJce 3(1)(1)CKTI/IBHBIC CIIOCOOBI
peuIcHus yqe6H1>1x 1 IIO3HAaBaTCJIBHBIX 3aJ1a4,

3) yMeHUE COOTHOCUTh CBOU AEUCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMU, OCYLIECTBIISATH KOHTPOJb CBOEH JEeATENIbHOCTH B IIpoLEcce NOCTIKEHUS pe3yIbTara,
OTIPEIEIISITh CIIOCOOBI JEHCTBHUN B paMKax NMPEUIOKCHHBIX YCIOBUI U TpeOOBaHUH, KOPPEKTHPOBATH CBOU ACHCTBHUS B COOTBETCTBHUHU C U3MEHSIONICHCS CUTyanueil;

4) yMeHHE OIICHUBATh MPABIIIBHOCTH BHIITOJMHEHUS YUIeOHOU 3a1a4H, COOCTBEHHBIE BOBMOXXHOCTH €€ PEIICHHS;
5) BiaJieHrEe OCHOBAaMH CaMOKOHTPOJISI, CAMOOLICHKH, MPUHSTHS PEUICHUH U OCYIIECTBICHHS OCO3HAHHOTO BBIOOpa B yUeOHOU 1 MMO3HABATEIBHOM JIEATEIILHOCTH;

6) yMeHue onpeensaTh MOHIATHA, CO3/1aBaTh 0000IIEHHS, yCTaHABINBATh AHAJIOTHH, KIacCU(UIIMPOBATh, CAMOCTOSATENIHO BEIOUPATh OCHOBAHMSA U KPUTEPUU IS
KJIacCU(DHKAIINY, YCTAaHABITUBATh IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYKJCHHE, YMO3aKIIIoueHHe (MHIYKTUBHOE, JIEAYKTUBHOE U 110
AHAJIOTUH) U JIeaTh BBIBOIBI;

7) yMeHue co37aBaTh, IPUMEHSTh U IPEOOPa30BLIBATH 3HAKU U CUMBOJIbI, MOJICJIA M CXEMBI JIJIs peIlieHus Y4eOHbIX U TTO3HABATENIbHBIX 33/1a4;
8) cMBICTIOBOE UTCHHE;

9) yMeHue OpraHu30BEIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JACATEIBHOCTD C YUUTEIIEM U CBEPCTHUKAMH, PA00TaTh HHIMBUIYAIHLHO U B TPYIIIIC: HAXOAUTh
ofIIee penieHne U pa3peniaTh KOHQIUKTH Ha OCHOBE COTJIACOBAHMS TO3UIMH M yU€Ta HHTEPECOB, (POpMYIHPOBATh, apryMEHTHPOBATh U OTCTAHBATh CBOE MHCHUE;

10) ymMeHHE OCO3HAHHO MCIIOIb30BaTh PEUEBhIC CPEACTBA B COOTBETCTBUH C 3a/1aueii KOMMYHHKAIIUH JUISl BBIPAXKEHUSI CBOUX TyBCTB, MBICICH U MOTPeOHOCTEH,
IUTAHUPOBAHHUS U PETYIISIIIUU CBOEH NEATEIbHOCTH; BIIJICHAE YCTHOM U MUCBMEHHOM pPEYbI0, MOHOJIOTHYECKOW KOHTEKCTHOW PEYBIO;

11) dhopmupoBaHUE U Pa3BUTHE KOMIETEHTHOCTU B 00IaCTH UCTIOIB30BAHUSL.

IIpeaMeTHBIMH pe3yJIbTaTAMM OCBOCHUS BBITYCKHUKAMHU OCHOBHOM IIKOJBI IPOTrPaMMBI 110 OHOJIOTHH SIBJISIFOTCSI:



1) popMupoBaHue CHCTEMBI HAYYHBIX 3HAHUH O KUBOH IIPHUPOJE M 3aKOHOMEPHOCTSIX €€ pa3BUTHUS, HCTOPUIECKH OBICTPOM COKpAIICHIH OHOJIOTHIECKOTO
pasHooOpasus B Orocdepe B pe3ynbTaTe JesTeIbHOCTH YeJIOBEKa IS CO3IaHUs €CTECTBEHHO-HAYIHOU KapTHHBI MHPa;

2) ¢opMupoBaHKE TEPBOHAYATIBHBIX CHCTEMAaTH3UPOBAHHBIX NIPECTABICHUH 0 OMOIOrMUeCKUX 00BEKTaX, IMpolieccax, SIBICHUIX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX
OMOJOTHUECKNX TEOPHIX, SKOCHCTEMHOH OpTaHMU3aIMH XKHU3HH, O B3aHMOCBSI3H )KUBOTO U HEXKHBOTO B OHocdepe, HACIeACTBEHHOCTH U N3MEHUYNBOCTH; OBJIAJICHUE
MOHSATHHHBIM aNnapaToM OHOJIOTUY;

3) nproOpeTeHne OnbITa UCTIONBF30BAHUS METOIOB OMOIOTHIECKOW HAYKH U TIPOBEACHUS HECIOKHBIX OMOJIOTHIECKUX IKCIIEPUMEHTOB ISl H3YUEHHS YKUBBIX
OpPraHU3MOB U YeJIOBEKa, IPOBEICHHE IKOJIOTMUECKOr0o MOHUTOPUHTA B OKpY Kalollel cpee;

4) ¢popmMupoBaHTE OCHOB YKOJIOTHYECKOH TPAMOTHOCTH: CIIOCOOHOCTH OIIEHUBATH MTOCIIEACTBUS JEATEIHHOCTH YelIOBEKa B IIPUPOJIE, BIUSHNE (PAaKTOPOB PHCKA HA
3JI0POBbE YENIOBEKA; BBIOUPATH LIEEBbIE U CMBICIIOBBIE YCTAHOBKYU B CBOUX JACHUCTBUSX U MOCTYINKAX [0 OTHOMIEHHIO K XKHUBOM MPUPOJIE, 310POBBI0 CBOEMY U
OKPYKAIOIINX; OCO3HAHUE HEOOXOAUMOCTHU AEHCTBUI 110 COXpaHEHUIO OMOPa3HO00pa3us U MPUPOAHBIX MECTOOOUTAHUI BUJIOB PACTEHHUH U KUBOTHBIX;

5) popMupoBaHue MpeaCcTaBICHAN O 3HAYCHUN OHOJIOTHIECKUX HAYK B PEIICHUH MTPOOIeM parlMOHaIEHOTO IPHUPOIOIOIB30BAHMS, 3AIIUTE 30POBES JIFO/ICH B
YCIIOBUSIX OBICTPOTO U3MEHEHHS SKOJIOTUYECKOTO KaueCTBa OKPYKAIOIIEH Cpebl;

6) ocBoeHME NPUEMOB OKa3aHUs IIEPBOM OMOILH, PAllHOHAIILHOM OpraHM3aluy TPyJa U OTJbIXa, BIPAIMBAHUS U Pa3MHOKEHHS KyJIbTYpPHBIX pacTeHUH U
JOMalIHUX KUBOTHBIX, YX0/1a 32 HUMH.

OcHOBHOe cojiepkaHue Y4eOHOT0 Kypca
Buonorus. Beeaenue B 0011y10 61010r1I0
9 kyacce
(68 yacoB, 2 yaca B HeJIeJI0)
Beenenue (3 uaca)

Buonorus Hayka o >KUBOH npupoze. 3HaueHne OMONIOTMYecKUX 3HaHul B coBpeMeHHOi xu3Hu. [Ipodeccun, cesi3anHble ¢ 6uonorueil. MeTobl UccaeJOBaHUS
6uonoruu. [Tonarue «ku3Hbp». COBpeMEHHBIC HAYYHbIC PEACTABICHUS O CYIIHOCTH )M3HU. CBOICTBA )KUBOTO. YPOBHH OpPraHU3aINH KUBOH IPUPOJIBL.

Hemoncmpayuu

[TopTpeTsl yueHbIX, BHECIINX 3HAYUTEIHHBIN BKJIA]] B pa3BUTHE OMOJIOTHUYECKON HAYKH.
IIpeomemnmnvwie pezyrvmamot

Yyawuecs oonocuvr 3namo:

— CBOICTBA KHUBOIO;

— METOJIBI UCCIIETOBAHMSI OMOJIOTHH;

— 3HauCHHE OMOJOTHYECKUX 3HAHUI B COBPEMEHHOM XKHU3HU.

Yuawuecs ooncnvl umems npedcmasnenue:

— 0 OMoJorNH, Kak HayKe O JKUBOW MPUPO/IE;

— 0 mpodeccHsx, CBI3aHHBIX ¢ OMOJIOTHEH;



— 00 ypOBHEBOI OpraHHU3aIM{ KUBOH MPUPOJIBI.

Paznen 1. MoaekyJsipublii ypoBeHb (/0 uacos)

O0mmas xapakTepUCTHKA MOJICKYJISIPHOTO YPOBHS OpTaHU3aLuK XHUBOT0. CocTas, CTpoeHHE M (PyHKINH OPraHMUECKHX BEIIECTB, BXOAAIINX B COCTAB KHUBOTO:
YTIIEBOIBI, IUMHIBI, OCTIKH, HyKJIeHHOBEIE KUCIoTel, AT® u npyrue opranmdeckue coetnHeHus. bronornyeckne karannzaTopsl. Bupycer.

Hemonucmpavyusn

CXeMBI CTpOeHHS MOJIEKYJI XUMHUYECKUX COCIMHEHHUH, OTHOCSAIINXCS K OCHOBHBIM TPyTIIIaM OPTaHNYECKHIX BEIIECTB.

Jabopamopusie u npakmuueckue padvomaol

Pacmennenne nmepokcuaa Bogopoaa GepMEHTOM KaTaaa3oi

IIpeomemnmnule pezyromamel:

Yuawuecs oondcnoi:

— 3HATh COCTAaB, CTPOCHUE U (DYHKIINH OPTaHMYECKHUX BEIIECTB, BXOIAIINX B COCTAB )KUBOTO;

— HUMETh MepBOHAYATILHBIE CUCTEMATU3UPOBAHHBIC TIPECTABICHHS O MOJICKYJIIPHOM YPOBHE OpraHU3alllH KHUBOTO, O BUPYCax Kak HEKJIETOYHBIX (hopMax KU3HHU;

— IIOJIYYHUTBH OIIBIT UCIIOJIB30BAHUA METOI0B OHOJIOTHYECKOM HaYKH U IPOBECACHNA HECIOXKHBIX OHOJIOTHYECKHX OKCIICPUMCHTOB IJIS U3YUCHUA CBOMCTB
OpTraHNYE€CKUX BCUICCTB U (1)yHK]_II/II71 (bepMeHTOB Kak OMOJIOrHYeCKHX KaTaJn3aTopoB.

Paznen 2. Kiierounsliii ypoBeHb (/6 uacog)

OOmast xapaKTepHCTHKA KJIETOYHOTO YPOBHS OpraHM3aIuy uBoro. Kiertka — cTpykTypHas U QYHKIMOHAIbHAS €MHHILA XKHU3HU. MEeTOIbI H3yUeHNS KIETKH.
OCHOBHBIE OJ0XKEHHSI KIETOUHOH Teopuu. XUMHUYECKUI COCTaB KJIETKH U €ro IMOCTOSIHCTBO. CTpoeHue KineTku. DyHKIMU OpraHou 0B Ki1eTku. [IpokapuoTst,
9YKapHOThl. XpOMOCOMHBIN Ha0Op KiIeTKu. OOMEH BEIIECTB U IPEBPAIEHUE S3HEPTHU — OCHOBA JKU3HEIESTEIBHOCTH KICTKH. DHEPreTUIeCcKuil 0OOMEH B KIIE€TKE
KIeTKH. A3poOHOE 1 aHa’poOHOe JbIxaHne. PocT, pa3BuTHe 1 *KN3HEHHBIH UK K1eToK. OOIne HOHATHS O ACICHUH KIETKH (MHTO3, MeH03). ABTOTPOdEI,
TeTePOTPOdHI.

Jemoncmpayus

Monenp knetky. MUKponpenapaTsl MUTO3a B KJIETKaX KOPEIIKOB JIyKa; XpoMocoM. MoJienu-aniInKaliy, WIUTIOCTPUPYIOIIKE IeJIeHre KIeToK. Paciiennenne
MEPOKCHIA BOJOPOAA C ITOMOIIBIO (DEPMEHTOB, COACPIKAIINXCS B KUBBIX KIETKAX.

Jlabopamopuuie u npakmuueckue padomot

PaccmatpuBanne KIIETOK paCTEHUH U )KUBOTHBIX 1101 MEKPOCKOIIOM.

PaccmarpuBaHre MUKPOIIPENapaToB ¢ ASTAMIUMUCS KIETKaMU pacTeHUH.

Penrenrie 6nonormyeckrx 3amad Ha OIpEICICHUE YHCIIa XPOMOCOM B TaIUIOMIHOM H AUTUIOMIHOM Habope.
IIpeomemnmnute pezyromamul

Yttamuec;l OO0JIDICHBL 3HAMb:



— OCHOBHBIE METOIbI H3yUCHHS KICTKH;
— 0COOCHHOCTH CTPOCHUS KIETKH DYKAPHOT M MPOKAPHOT;

— (GYHKIIUM OPTAaHOUIOB KIICTKH;

— OCHOBHBIE MMOJIOKECHHUS KIICTOUHON TEOPHH;

— XUMHYECKUH COCTaB KIIETKH.

Yuawuecs donocnol umems npedcmasinenue:

— 0 KJIETOYHOM YPOBHE OPraHU3alM1 KHBOTO;

— 0 KJIETKE KaK CTPYKTYPHOU ¥ ()YHKIIMOHAILHON €IMHHUIIE KU3HU;

— 00 0OMeHe BeleCcTB U MPEBPAIICHHE SHEPTUH KaK OCHOBE YKU3HEACATEIBHOCTH KICTKH;
— 0 poCTe, Pa3BUTHH U JKU3HECHHOM IIMKJIE KJICTOK;

— 00 0COOEHHOCTSIX MUTOTHYECKOTO JAEIEHUS KIETKH.

Yuawuecs oonscnvt noryuume onvim:

— HCIIOJIb30BaHUA MCTOA0B OHOJIOTHYCCKOM HayKH U MPOBCACHU HECITOKHBIX OMOJTOTHYECKHX OKCIICPUMCEHTOB JIsI U3YUCHUSA KIIETOK KUBBIX OPraHN3MOB.

Paznen 3. OpranusmMeHnHblii ypoBensb (/3 uacog)

Bbecnonoe u nonosoe pa3MHoxkeHUE opranu3mMoB. [Tonossle kaerku. Omionorsopenue. MHIUBHyanbHOE pa3BUTHE OPraHU3MOB. buoreneTndyeckuil 3aKoH.
OCHOBHBIEC 3aKOHOMEPHOCTH TIepeayun HacIeICTBEHHOH HH(popMaIiy. | eHeTHuecKast HeIPEPBIBHOCT KU3HU. 3aKOHOMEPHOCTH N3MECHIUBOCTH.

Hemoncmpavyusn

Muxponpenapatsl SHLIEKIETKU U CIIEPMATO301/1a )KUBOTHBIX.

Jlabopamopnuuie u npakmuueckue padomol

BrlsiBIeHHE I3MEHUHMBOCTH OpraHu3MoB. Ha npumepe pacTeHUH 1 )KUBOTHBIX OOUTAIONIMX B Y IbIHOBCKOM 00JacTH.
Pemenue reneTruecKuX 3aa4 Ha MOHOTHOPHUIHOE CKPELIBAHHE.

Pemenue reneTuueckux 3ajad Ha HacJIeJOBaHUE PU3HAKOB IPH HEMIOJIHOM JOMUHHUPOBAHUU.
Pemenue reneTryecKux 3aa4d Ha TUTHOPUAHOE CKpEIIUBaHHUE.

Pemenue reneTnyeckux 3a1a4d Ha HacJIEAOBAHUE TPU3HAKOB, CIIETUVIEHHBIX C TIOJIOM.
IIpeomemmnuie pezyromamul

Yuawmuecs oonocnol 3namo:

— CYIIHOCTH OMOTEHETHIECKOT0 3aKOHA;

— OCHOBHBIE 3aKOHOMEPHOCTH IIepe/laun HacJIeACTBCHHOH HH(popManuy;



— 3aKOHOMEPHOCTH U3MEHUNBOCTH;
— OCHOBHBIC METOJIbI CEJIEKIIUH PACTCHUI, )KUBOTHBIX U MUKPOOPTaHI3MOB;
— 0COOCHHOCTH Pa3BUTHS ITOJIOBBIX KIIETOK.

Yuawuecs donorcnvl umems npeocmasnenue:

— OpraHM3MEHHOM YPOBHE OpTaHU3aIlH )KUBOTO;

— 0 MeHo3e;

— 00 0COOCHHOCTSX WHANBUIYATHHOTO PAa3BUTHSI OPTaHI3MOB;

— 00 0cOOEHHOCTSAX OECITOJIOTO H MOJIOBOTO Pa3MHOXKEHHS OPTaHH3MOB;

— 00 OMJI0JJOTBOPEHUH U €r0 OMOJIOTHUECKOM POIIH.

Paznen 4. [lony1sHOHHO-BUI0BOI YPOBeHb (8 ¥acog)

Bup, ero kpurepun. Ctpykrypa Buja. [Ipoucxoxaenue BunoB. Pa3zBuTre 3BONOINUOHHBIX NpeAcTaBiaeHU. Ilomynanus — 31eMeHTapHas eJUHULA SBOTIOLUY.
Bopr6a 3a cylecTBOBaHUE U €CTECTBEHHBIH 0TOOP. DKOIOTUS KaK Hayka. DKOJIOTH4ecKue (PaKTOPhI U YCIOBUS CPEABL.

OCHOBHBIE MTOJIO’KEHUS TCOPUH IBOJTIONNH. JIBHKYIIIME CHITBI DBOJIIOIMH: HACJICICTBEHHOCTh, HK3MEHYHUBOCTh, O0pH0a 3a CYIIeCTBOBAHKE, ECTECTBSHHBIN O0TOOD.
[TprcrnocoOIeHHOCTh U €¢ OTHOCUTEIBHOCTh. VickyccTBeHHbIN 0TOOp. Cenekiust. O0pa3oBaHue BUAOB — MHUKPOIBOIONUS. MaKpO3BOIIOLHS.

Jemoncmpayusn

I'epOapun, KOJUIEKINH, MOAEIH, MYJISDKU paCTEHHH U XKHUBOTHBIX. JKUBBIE pacTeHus U xKUBOTHBIE. ['epOapuul U KOJICKIMH, WILTIOCTPUPYIOIINE U3MEHUYUBOCTH,
HACJIEACTBEHHOCTH, IPHCIOCOOIEHHOCTD, PE3yIbTaThl HCKYyCCTBEHHOTO 0TOOpA.

Jlabopamopnuuie u npakmuueckue padomol

Nzydenne mopdonoruueckoro kpurepust Bujaa. Ha nmpumepe pacTeHH ¥ )KUBOTHBIX OOMTAIONINX B YIIbSTHOBCKOH OOJIACTH.
IlIpeomemmnuie pezyromamut

Yuawuecs donorcnol 3nams:

— KPHUTEPUH BUJIA U €TO NONYJISALMOHHYIO CTPYKTYPY;

— DKOJIOTHYECKUE (PaKTOPHI U YCIOBHS CPEIbI;

— OCHOBHBIE TTOJIOKEHUsI Teopun dBomroruu Y. JlapBuna;
— JIBUKYIIME CUIIbI SBOJIIOLIUY;

— MYTH JOCTIXEHHUS OHMOIOTHIECKOTO Iporpecca.
Yuawuecs donorcnvl umems npedcmasnenue:

— 0 MOMYJISIIAOHHO-BUIOBOM YPOBHE OpraHU3aIMX )KUBOTO;

— 0 BHJIE ¥ €T0 CTPYKTYPE;



— O BIHMSHHY 3KOJOTHYECKHUX YCIOBUI HA OPraHNU3MBI;
— 0 IPOUCXOXKICHUH BUIOB;

— 0 pa3BHUTHHU BOJIOLUOHHBIX [PEICTABICHUIL;

— O CHHTETUYECKOM TCOPUH IBOJIIOIINH;

— O MOMYJISAIUK KaK JIEMEHTAPHO! eANHUIE IBOITIOIINHY;
— O MHUKPO?BOJIIOLHY;

— 0 MEXaHU3Max BUI000pa30BaHHs;

— 0 MaKpOIBOJIOLUH 1 €€ HAIIPABJICHHUSIX.

Yuawueca donsxcnvl nonyuums onvim:

— HCTIONIB30BAHMS METOIOB OMOJIOTHIECKON HAyKH U MIPOBEICHHS HECTOKHBIX OMOJIOTHIECKIX SKCIICPUMEHTOB ISl H3yUSHUST MOP(OIOTHIECKOTO KPUTEPHS
BU/JIOB.

Pa3nen 5. DxkocucremMHblii ypoBeHb (6 uacos)

Buonenos. Dxocucrema. buoreonenos. Bzaumocsssp nomynsnuii B OnoreoneHose. Llenu nutanns. OOMeEH BEIIECTB, MOTOK M MIPEBPAIICHUE SHEPTHH B
ouoreorienose. ICKycCTBEHHBIE OMOIIEHO3bI. DKOJIOTHYECKAas CYKIIECCHS.

JMemoncmpayus

Komnnekiuu, WimocTpupyoue 5K0JI0TH4ecKue B3auMOCBs3H B Onoreonenosax. Moaenu sxocuctem. @otorpaduu sxocucteM Kypckoit obnactu.
IKcKypcuu

Buoreonenos napka [lo6ensr.

Ilpeomemnsie pezynomamat

Yuawuecs oonocnuvt 3nams:

— KPUTEPHUH BHUJIA U €r0 IONYJSHOHHYIO CTPYKTYPY;

— DKOJIOTHYECKHE (DaKTOPHI U YCIOBHS CPEMbI;

— OCHOBHBIE TIOJIOKEHUs Teopuu 3Bojronuu Y. JlapBuHa;

— JBIKYIIUE CHITBI DBOJIOLINH;

— MYTH AOCTHXXEHHS OMOJIOTHYECKOro porpecca.
Yuawuecs donoicnvl umems npeocmasnenue:

— 0 NMONYJIAITMOHHO-BUAOBOM YPOBHE OpraHU3allly )KUBOI'O,

— 0 BUAC U €r0 CTPYKTYPE;



— O BIHMSHHY 3KOJOTHYECKHUX YCIOBUI HA OPraHNU3MBI;
— 0 IPOUCXOXKICHUH BUIOB;

— 0 pa3BHUTHHU BOJIOLUOHHBIX [PEICTABICHUIL;

— O CHHTETUYECKOM TCOPUH IBOJIIOIINH;

— O MOMYJISAILUK KaK SJIEMEHTAPHO! eANHUIE IBOITIOIINY;
— O MHKPO?BOJIIOLHH;

— 0 MEXaHU3Max BUI000pa30BaHHs;

— 0 MaKpOIBOJIOLUH 1 €€ HAIIPABJICHHUSIX.

Yuawueca donsxcnvl nonyuums onvim:

— HICTIONIB30BAHMS METOIOB OMOJIOTHIECKON HAyKH U MIPOBEICHHS HECTOKHBIX OMOJIOTHIECKIX SKCIICPUMEHTOB ISl H3yUSHHST MOP(OIOTHIECKOTO KPUTEPHS
BUJIOB.

Paznen 6.BuocdepHsblii yposeHs (/2 uacog)

Buocdepa u ee cTpyKkTypa, CBOHCTBa, 3aKOHOMEpHOCTH. KpyroBopoT BemecTs 1 sHepruu B bnochepe. Dxonoruyeckue Kpuzuchl. OCHOBBI PallHOHATEHOTO
MPUPOAOIIONIE30BAHNS.

Bo3uukHOBEHUE U Pa3BUTHC KU3HU. BSFIISI}IBI, TUITIOTE3BI U TEOPUH O MMPOUCXOKICHUHN KU3HU. KpaTKaH HUCTOPU PA3BUTHUA OPTaHUIECKOI'O MUpa. HOKa?;aTeIILCTBa
OBOJIIOLIMHA.

Jemoncmpauyusn

Mogenu-anmukanun «brocdepa u yenosek». OKaMEeHEIOCTH, OTIEYATKH, CKEJIEThI TO3BOHOYHBIX KHBOTHBIX.
Jlabopamopnbie u npakmuyeckue padomol

OrieHKa Ka4uecTBa OKpY Karollei Cpeibl.

IKckypcuu

B xpaeBenueckuil My3eil «Pa3BuTue JKu3HU Ha 3eMIIE»
Ilpeomemnoie pezynomamot

Yuawuecs oonoicnovl 3nams:

— OCHOBHBIE TUIIOTE3bl BOSHUKHOBEHHS ’KU3HU Ha 3eMIIe;

— 0COOCHHOCTH aHTPOIIOTEHHOTO BO3/ICHCTBHE Ha Ouochepy;
— OCHOBBI PALIMOHATILHOTO IPUPOAOTIOIb30BAHUS;

— OCHOBHBIC JTAIlbl PA3BUTHS XKU3HU HA 3eMIIe.

Ywau;uec;z O0JIICHbL UMEMb npedcmaeﬂeHue:



— 0 OuochepHOM ypOBHE OpraHU3aIMH KHBOTO;

— 0 cpenoolpasyrolieil JeaTeIbHOCTH OPraH3MOB;

— 0 B3aMMOCBSI3H KHBOTO ¥ HEXXHBOTO B Onocdepe;

— 0 KpyTroBOpOTE BeIeCTB B OHocepe;

— 00 »BoJTIOIIHH GHOChEpHI;

— 00 9KOJIOTHYECKHUX KPU3HCaX;

— 0 pa3BUTHHU MPEICTABICHHIA O MPOUCXOKACHUH KU3HH U COBPEMEHHOM COCTOSIHUH POOIEMBI;
— 0 JI0Ka3aTeNIbCTBaX 3BOJIOLIUH;

— 0 3HAYEHHH OMOJIOTMYECKHX HAayK B PEIIEHUH NPOOJIeM paluoHaIbHOIO TPUPOIOI0IE30BaHH)s, 3aIIUTHI 37I0POBBS JIFOJIEH B YCIOBHUAX OBICTPOTO N3MEHEHUS
3KOJIOTHYECKOT0 KauecTBa OKpY Karolleil cpepl.

Yuawuecs oonscnuvi demoncmpuposams:

— 3HaHHE OCHOB 3KOJIOTHIECKOH IPaMOTHOCTH — OIIEHUBATh IOCIIEICTBHA ACATENFHOCTH YeJIOBEeKa B IPUPOJE U BIUSHHE (PAKTOPOB PHCKA HA 3M0POBBE YEIOBEKA;
BbIOUPATh LENEBBIE U CMBICTIOBBIE YCTAHOBKU B CBOMX JICHCTBUSX U MOCTYIIKAaX 110 OTHOLICHHUIO K KUBOM MPUPOJIE, 3A0POBbIO CBOEMY M OKPY’KAaIOIUX; OCO3HABATh
HEOOXOJMMOCTh JICHCTBUH MO COXpaHEHHIO OMOpa3HOO0Pa3Us U MPUPOTHBIX MECTOOOUTAHUH BUAOB PACTCHUIN U KUBOTHBIX.

Memanpeomemmnule pe3yibmamot:

Yuawuecs donocner ymems:

— OMPENeNATh NOHATHS, POPMUPYEMBIC B IIPOIIECCE U3YUCHUS TEMBL;

— KIaCCU(UIIUPOBATH U CAMOCTOATEIFHO BHIOUPATh KPUTEPHUHN ST KJIacCU(pHUKALINH;

— €CaMOCTOSTENIHHO (POPMYIUPOBATH MPOOIEMBI HCCIEIOBAHUSA U COCTABIATH MOATAMTHYIO CTPYKTYPY OYAYLIEro CaMOCTOATENbHOTO UCCIIEJOBAHNUS;

— TIpH BBITIOJIHEHNH J1a00PaTOPHBIX M MPAKTHUECKUX paboT BEIOMPATh ONTHMANIFHBIE CIIOCOOBI IEHCTBHUM B paMKax IPeI0KEHHBIX YCIOBHI U TpeOOBaHU 1
COOTHOCHUTH CBOM JIEHCTBUSA C INIAHUPYEMbIMH Pe3yJIbTaTaMHu;

— (OpMyITHPOBATE BEIBOJIHI;

— YCTaHaBJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXAY COOBITHIMU, SIBICHUSMU;

— TPUMEHATH MOJICITIN M CXEMBI JJIS pEIICHNUs YIeOHbIX U II03HABATENbHBIX 33744,

— BIIQJIETh IPUEMAMH CMBICIIOBOTO YTECHHUS, COCTABIISATH TE3HUCHI U TUIaH-KOHCIIEKTHI IO Pe3yJIbTaTaM UYTCHHS,

— OpTaHU30BBIBAThH YUeOHOE COTPYTHHICCTBO M COBMECTHYIO JEATEIFHOCTD C YUUTEIIEM U CBEPCTHHKAMU;

— HCIONB30BaTh HHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUH TP MOATOTOBKE COOOIICHNH, MyJIbTUMEIMHHBIX MIPE3CHTAIUH;

— AEMOHCTPHUPOBATH IKOJIOTUYCCKOC MBIIIIJICHUE U IPUMCHATH €TI0 B MOBCEIHEBHOMN KU3HU.

Juunocmusie pezyromamot 00yuenusn



Yuawuecs donocner:
— HCHBITHIBATh YYBCTBO TOPJOCTH 32 POCCUHCKYIO OMOJIOTHUECKYIO HAYKY;

— OCO3HaBaTh, KaKUE€ IOCJICACTBHUA TJIA oxpyxcaromeﬁ Cpe€abl MOXKET UMETDH PA3PYIIUTECIIbHAA ACATCIIBHOCTD Y€JIOBECKA U MPOABJIATE TOTOBHOCTH K
CaMOCTOATECIIbHBIM ITOCTYIIKaM M JIeNCTBUSIM Ha Omaro IpUPOIbI;

— YMETb PEan30BbIBATh TEOPETHYECKUE TO3HAHUS B IOBCEAHEBHOM KU3HU;

— IOHUMAaTh 3HaUeHHe 00YUYEHUs JUIs IOBCEIHEBHOM KU3HU U OCO3HAHHOT'O BBIOOpaA Mpodeccui;
— MPHU3HABATh MPABO KaXJI0T0 Ha COOCTBEHHOE MHEHHE;

— YMETb OTCTauBaTh CBOIO TOUKY 3PEHUS;

— KPUTHYHO OTHOCHUTBHCA K CBOUM IOCTYIIKaM, HCCTH OTBETCTBECHHOCTD 3a UX IMOCIICACTBUAA.

Y4yeoHO-TEeMATHYECKHH IJIaH

No Paznen KoaunuyecTBo
KoanuecTBo JlabopaTop-HbIX IIpakTHyecknx IKCeKypcuii
4acoB pador padot
1 BBenenue 3 0 0 0
2 MounekymsipHbIN YPOBEHD 10 1 0 0
3 Kierounstit ypoBeHb 16 2 1 0
4 Oprann3mMeHHbI yPOBEHB 13 1 4 0
5 [TomynsAnoOHHO-BUOBON yPOBEHB 8 1 0 0
6 DKOCHCTEMHBIN YPOBEHB 6 0 0 1




BuocdepHslif ypoBeHb 12 1 0 1

HToro 3a roxa 68 6 5 2

TeMaTHKA NPOEKTHOM AeSITEJILHOCTH YUAIMXCH:

—

CyILIHOCTB KU3HH U CBOICTBA JKUBOTO.

I'unoTe3sl BOZHUKHOBEHUS JKU3HU.

Mertozp! GUTOMHIUKALNH M UX POJIb B ONIPEAETCHUN SKOJIOTHIECKOTO COCTOSHHS BO3AYIITHOMH CpeIIbl.
Omnpenenenne COUUAIbHO — H9KOJOTHYECKHUX YCIOBUM MO0 TOMEIIEHHS.

[IpakTHKOOPHEHTHPOBAHHBIN MPOEKT IO OYHMIIEHHIO yYacTKa Oepera peku, mapka u T.JI.

CocraBieHue nepedHs Hanboee ONacHbIX (PaKTOPOB 3aTPA3HEHUS OKPYXKAIOIIEH Cpelbl B ropoJie Y IbSHOBCKE.
Knerkn yOuitiisl ¥ ”UMMYHUTET

JlexapcTBo ot CIINda.

o ® N A w D

HpOTI/IBOBI/IpyCHI)IC BaKIIWMHBI

—_
=]

. brorexHoNOTHS M MOTyYeHUE MPENapaToB Ul AUATHOCTHKY U JICUCHHUS Pa3IMIHBIX BUPYCHEBIX 3a00JieBaHmil, B T.4. ¥ ipoTuB Bupyca CIIM/a B
MPOMBILIUIEHHBIX MacIITadax.

11. KomruiekcHOE IpUMEHEHHE apceHalla CpeJICTB B 00pb0e ¢ BUPYCHBIMU 3200JICBAHUSIMIL.

12. AHTHIEHBI — BELIECTB



MarepuajibHO-TeXHHYecKoe ofecneyeHne y4eGHOro npouecca

KabuneT 6ronoruu, OCHAIIEHHBIN ¢ Y4ETOM COBPEMEHHBIX TpeOOBaHMI K ero 0(hOPMIICHHUIO U POJIK B yueOHOM Tporiecce. KabuneT 6uonoruu umeer
obopyznoBaHue, padoune MecTa ISl YUAIIUXCS ¥ YUUTEINs, TEXHUIECKUE U MyJIbTUMEANIHEBIE CPEACTBA 00yUeHHsI, KOMIIBIOTEP, YCTPOHCTBA TSI XpPaHEHHsI y4eOHOTO
000pyTOBaHUSI.

VYueGHoe 000py10BaHKEe [0 OHOJIOTHH BKIIFOYAET: HATypalibHbIe 00bEKThI (FKUBBIE U MTPEIAPUPOBAHHbIC PACTEHHUS U JKUBOTHbBIE, UX YaCTH, OPTaHbl, BIIAYKHbIC
Tpenaparbl, MUKPOIIPENapaThl, CKEIEThl U UX YaCTH, KOJUICKIIUH, TepOapun); NpuOopsl U 1adopaTopHOe 000pyA0BaHHE (ONTHYECKHE IPUOOPHI, MPHUOOPHI MO
¢bu3nonorny, Iocy1a U MpUHAIJIEKHOCTH); CPEACTBA HA IIEYaTHOW OCHOBE (IEMOHCTPAIIMOHHbIE TIeYaTHbIE TaOINIIbI, AMAAKTHYECKUH MaTepHa); MyJIsKA 1
Mojenu (00bEMHBIE, penbedHbIC, MOJCTH-ANIIINKALIUH); SKPAaHHO-3BYKOBBIE CpeICTBa 00y4YeHUs (BUACO(PUIBMBL, TPAHCIIAPAHTEI, TAOIULBI-(DOINH), B TOM YHCIIE
1ocoOus Ha HOBBIX HH()OPMAIIMOHHBIX HOCUTENAX (KOMITAKT-AUCKH, KOMIIBIOTEPHBIE IPOTPAMMBI, SJIEKTPOHHBIE TOCOOUS U TIp.); TEXHUIECKHE CPEICTBA O0yIEHHS
(MyJIBTUMEANITHBIE TPOEKTOPBI, KOMITBIOTEPHI U I1P.); Y4eOHO-METOANYECKYIO TUTePaTypy Ul yUUTEIS U ydaluxcs (olpeennTel , CIpaBodHble MaTepHabl,
oOyuaronye 3a1aHusl, KOHTPOJIbHO-THATHOCTUIECKUE TECTHI U JIp.).

Kaxmoe cpencTBo 00ydeHHs 00IagaeT ONpeneNéHHEIMA BOSMOXKHOCTSIMH U JIOTIONTHSET APYTHE CPENCTBA, HE 3aMEHss HX MOTHOCTEIO. [ToaToMy 1enecoobpa3Ho
KOMIUIEKCHOE UCIIOJIb30BaHUE CPEACTB 00yUeHHs, COUETaHNE KOTOPhIX YCHIIMBAET BCECTOPOHHEE BO3IEHCTBHIE HA YUAIIUXCS, CIIOCOOCTBYET CO3AaHUI0 IPOOIEeMHOI
CUTYalluH ¥ MCCIE0BATEIbCKOMY IIOMCKY €€ peIIeHHsI, pA3BUTHIO YMCTBEHHOH JESITEIEHOCTH yYAIIUXCsl, CAMOCTOSITEIEHOCTH, BBIPA0OTKE HEOOXOJMMBIX YMEHUH 1
HaBBIKOB.

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITIPOLECCA

YuyeOHO-MeTOAUYECKOE OOecnieyeHne YUeOHOro npouecca npeaycMaTpuBaer ucnoJib3oBanne Y MK (yueOHO-MeTONMYECKOT0 KOMILIEKCa) M0
Oomosiornu A7 9 Kkiaacca:.

1. [laceunux B. B. Buonoeus. Beedenue 6 obwyto buonoeuio. 9 knacc. Yueonux / [laceunux B. B., Kamenckuii A. A. Kpuxcyrnos E. A., [llseyos I. I'. — 3-e u30.,
cmepeomun. - M.: /lpoga, 2016.

2. [Ilaceunux B. B. Buonoeus. Bsedenue 6 obwyro 6uonoeuro. 9 knacc: pabouas mempaow k yueonuky Ilaceunuxa B. B., Kamenckozo A. A. Kpuxcynosa E. A.,
Llseyosa I'. I'. «buonozus. Beedenue ¢ oowyro buonoeuro. 9 knaccy/ B.B.Ilaceunux, I'.1" . Illeeyos — 3-e uzo., cmepeomun. - M.: [pogha, 2016.

3. [aceunux B. B., lllseyos I'. I'. buonoeus. Beedenue 6 0owyio buonoeuro. 9 knacc. Memoouuecxoe nocooue / M.: [ipogha, 2016

JAunakTuyeckoe odecnedenne yuedGHOro mpoiecca:



1. YdueOHbIC MaTeprabl WIDTIOCTPATHBHOTO XapaKTepa (OIOpHBIC KOHCIIEKTHI, CXEMBI, TAOJIHIIbI, AUATPAMMBI, MOJICIH | JP.);
2. YdeOHble MaTepHasIbl HHCTPYKTUBHOTO XapakTepa (MHCTPYKIHUH [0 OpraHU3alli CAMOCTOSTENIbHOW PaOOThl yUaIIUXCs).

3. HWucTtpymeHTapuii THarHOCTUKU YPOBHS OOYICHHOCTH yUaIuXcsl (CPEICTBA TEKYIIEro, TEMaTHUECKOT0 M UTOTOBOTO KOHTPOJISI YCBOCHUS YUAIIUMHUCS
coJiepaHus OMOJIOrMYECKOro 00pa3oBaHus).

4. BapwuaHTHI pa3HOYPOBHEBHIX U TBOPUYECKUX TOMAIIHHUX 3aJaHUI.

5. Marepuasnsl BHEKIACCHON U y4eOHO-UCCIEA0BaTENLCKOM paboThl Mo npeaMeTy (MepedeHb TeM MPOSKTHON U UCCIIeI0BaTENbCKOM paboThl Mo yueOHOM
JUcHHIUINHE, TpeboBanust kK YUP, pekomMeHyemas TuTepaTypa).

CrnMcoK JuTepaTyphbl:

1. buonorus (Beck mkonbHbIA Kype B cxemax u Tadmuuax) / A.FO.Monuesa. — M.: Dkemo, 2015.
2. buomorus B Bompocax u oTBetax. Beimyck 2. Metoauueckoe nocodue. — M., ToBapuiiecTBo HayuHbiX n3nanuii KMK, 2013.

3. buosnorus. 6-11 knaccel. KoHCTIEKTH ypOKOB: ceMHHapHI, KOH(pepeHInH, (OpMHUPOBAaHNE KITIOYEBBIX KOMIETeHINH / aBT. — cocT. U.H.dacesny u ap. —
Bosrorpan: Yaurens, 2009. Buonorus. 6-11 xinaccel: cekpethbl 3 (HEeKTHBHOCTH COBPEMEHHOTO ypoka/ aBT. — cocT. H.B.JIsmenko (1 np.). — Boarorpan:
VYuaurens, 2014.

4. bwuonorus. 6-11 xmaccel. KOHCIIEKTHI yPOKOB: ceMHHAPHL, KOH(pEpeHINH, (HOPMUPOBAHHUE KITIOYEBBIX KOMIeTeHINH / aBT. — cocT. . H.dacesny u ap. —
Bonrorpan: Yaurens, 2009.

Bronorus. 6-11 xmaccer: cekpeTs! 3ppeKTHBHOCTH COBpeMEHHOT0 ypoka/ aBT. — cocT. H.B.JIstmenko (1 np.). — Bonrorpan: Yuntens, 2014. — 189c¢.
Boponuna I'.A., Banoa T.B., Kanunosa I'.C. buonorus. [Inanupyemsie pesynbraTsl. Cucrema 3aaanuii. 5-9 kiaccsl. —M., [Ipocsemenue, 2015.

Bricorkas M.B. Hetpaaunmonnsie ypoku mo ounonoruu B 5-11 kiaccax (McciieZjoBaHUe, MHTETPUPOBaHUE, MOIeTHpoBanHue). — Bonrorpan: Yuurens, 2008.

o =N W

INaeBa H.JI. 100 cioco60B opMupoBaHUs y4eOHOTO ycIexa KaxJI0ro yUeHHKa Ha ypoKax OHoJIornd. MeToandeckoe IocoOue TI0 peatn3anny
tpeboBanmit PI'OC k 06pa3oBaTeIBHBIM pe3ysbTaTaM. — 5 3a 3HaHus, 2016.

9. Kupunenko A.A. buonormdeckoe 10TO: OT 3HaHUA K pe3ynbTary. O6mas ouonorus. 9-11 knaccrl. Junakrudeckas urpa/ A.A. Kupuinerko. — PocToB Ha
Hony: Jlernon, 2014.

10. Kupunenko A.A., lanenko E.B., Konecankos C.U. buonorwus. [ToaroroBka k T MA — 2016. — PoctoB Ha Jlony, Jlernown, 2015.
11. KoHTpOnbHO — U3MEpHUTENBbHBIE MaTepuaibl. bruomorus. 9 kimacc/ cocrasurens bornanos H.A. — M., BAKO, 2015.

12. JleButuH B. YauBurtenbpHas reHeTuka. — IkcMo, 2012.

13. Jleontbes JI.B. Ob6mas Guomnorus: cuctema opranndeckoro mupa. Koncrnekr nekuii. — Xapbkos: XI'3BA, 2015.

14. Jlepuep I'.11. OI'D — 2016. buonorus: cOopHUK 3aaanuil: 9 knacc. — Ikemo, 2015.

15. Momkuna U.B. CripaBouHUK IIKOJIBHUKA 10 OHostoruu 6-11 kiaccel. — JIutepa, 2016.

16. Tlaceunuk B.B. buonorus: MeTouka HHAMBUIYaJIbHO — FPYMIIOBON JAESITEIBHOCTH: y4eOHOE mocodue i 001eodpa3oBaTeIbHbIX OpraHnu3anuil. — M.,
[Tpocsemenne, 2015.



17.

18.

19.
20.
21.

[Monomapéra M.H. buonorus: 9 xiacc: yueOHUK 1151 ydamuxcs oonieodpasoparenbHbIx yupexaenuit/l.H.ITonomapéra,0.A . Kopamiosa, H.M.YepHosa:
mox pex. [Ipopeccopa U.H.ITonomapéBoii. — 5 —e usaanue, ucnp. — M., Benrana — I'pag, 2013.

Paboune mporpammel - buostorus. 5 — 9 knaccel: yaueOHO-MeToauyeckoe nocodue/ coct. I'. M. [Manpasesa. — M.: [Ipoda, 2016 k YMK nox penakiueit
npodeccopa, mokropa neparornyeckux Hayk B.B.Ilaceunuka.

Cononosa E.A. buonorus. 9 knacc. TectoBble 3ananus. Junaktuueckue marepuanisl. — Boarorpaa: Yuurens, 2013.
CrpaBoyHHK B Tabmuiax. buonorus 7-11 kiace. — Aiipuc — Ipecc, 2015.

Iycranosa T.A. Penerutop no 6nosnoruu. ['otoBumes k EI'D u OI'D. — ®enukc, 2016.

HHTepHeET pecypcsr:

1.

A T

http://chem.rusolymp.ru/ - mopran Becepoccuiickoit oMMIUabl ITKOJILHUKOB.

http://egu.lseptember.ru/index.php?course=18005 — mopTa negarornyecKoro yHUBEpCUTETa H3/1aTEIbCKOTO ToMa « [lepBoe ceHTA0ps»
http://www.edu.ru./ - uHpOpMAaIys o (hereparbHBIX HOPMATUBHBIX JOKyMeHTax 1mo EI'D.

http://www.ed.gov.ru/ - oOpa3zoBaTenbHBIN MOpTaT

http://www.ipkps.bsu.edu.ru — nepedeHp 000pyHOBaHUS IO OHOJOTHH XapaKTEPU3YIOIINA 00pa30BaTEILHYIO CPETy IIKOJEL.

http://www.ipkps.bsu.edu.ru — pekoMeHIaIUH 110 COCTABIICHHUIO pabodnX MPOrpamMm 1o OHOJIOTHH

IInanupyemble pe3yabTaThl H3yYeHHs YUeOHOI0 peaMeTa



Ne Yyamuecs: HayuyaTest

1.

IIpenmMeTHbIE pe3yJIbTATHI

PackpbIBaTh NOHATHS:

CBOMCTBA KUBOTO;

METOAbI UCCIICIOBAaHUS B 6I/IOJ'IOFI/II/I;

3HAYCHHE OMOIOTMYCCKHUX 3HAHUIA B COBPEMECHHOW JKU3HU;
npodeccun, CBA3aHHBIC C OUOIOTHEIH;

YPOBHU OpraHU3aLUU )KUBOM IPUPOJIBL.

COCTaB, CTPOCHUE U d)YHK]_II/II/I OpPraHuYCCKUX BCUICCTB, BXOJANINX B COCTAB XMBOI'O, MPEACTABICHUA O
MOJICKYJIIPHOM YPOBHEC OpraHHU3alluu JXUBOI'O,

0COOEHHOCTH BUPYCOB KaK HCKJIICTOYHBIX (bOpM KHU3HH.

IIpoBoauTH Hec/I0KHbIE OUOJIOTHYECKHEe IKCIEPUMEHTBI JUI NU3yUYeHUs] CBOMCTB OpraHMYECKUX BEIIECTB U
¢dbyHK1HA (HepMEHTOB KaK OMOJIOTHUECKUX KAaTaIU3aTOPOB, OCHOBHBIC METOBI H3YUCHHUS KIICTKH.

OO0BACHATD:

0COOEHHOCTH CTPOEHUS KJIETKU dYKapHOT U MIPOKAPHOT;

(YHKIIUM OPTaHOUIOB KIICTKH;

OCHOBHBIE II0JI0KEHH KIIETOYHOM TEOpUH;

XUMMUYECKHUI COCTaB KIIETKY;

KJIETOYHBII ypOBEHb OpraHU3alluu )KUBOTO;

CTpOEHHE KICTKU KaK CTPYKTYPHOU M ()yHKINOHAIEHOH €IMHUIIBI KU3HH;

00MEH BEIIECTB U NIPEBPAIICHUE SHEPTUH KaK OCHOBY >KH3HECSITEIBHOCTH KICTKH;
POCT, Pa3BUTHE U KU3HEHHBII LUK KIETOK;

0COOCHHOCTH MHTOTHYECKOI'O JCJICHUS KJIICTOK: HCITOJb30BAaTh MCTObI OHOJIOTHYECKOI HayKu U
MIPOBOAUTD HECJIOKHBIC OHOJIOrHYECKHE OKCIICPUMCHTBI

CYIITHOCTBH OMOrCHETHYECKOTO 3aKOHa,;

PackpbIBaTh IOHATHSA:

MeHo3;
0COOCHHOCTH UH/IMBUYaTbHOTO PAa3BUTHUS OpPraHU3Ma;

OCHOBHBIC 3dKOHOMEPHOCTH NIEpCaavun HacJIeICTBCHHOM I/IH(bOpMaL[I/II/I;



®  3aKOHOMEPHOCTH U3MECHYHBOCTH;
° OCHOBHBIC METOAbI CCIICKIINU paCTeHPIfI, JKUBOTHBIX U MUKPOOPTraHNU3MOB;
e 0CcOOEHHOCTH Pa3BUTHS MOJIOBBIX KIIETOK.
IIpoBoaMTH HECI0KHbIE OUOJOTHYECKHE IKCIEPUMEHTBDI JUIS NU3yUEHUS KICTOK KUBBIX OPTaHU3MOB.
OnuceIBaTh OPraHU3MECHHBIN YPOBEHb OpPTaHU3aIIH )KUBOTO;
PackpbIBaTh 0COOCHHOCTH OECITONIOTO H TIOJIOBOTO Pa3MHOXKEHHSI OPTaHU3MOB;
XapakTepu30BaTh OIUIOOTBOPEHUE U €TI0 OHOJIIOTHYECKYIO POJIb.
OO0BsICHATD:
e  KPUTEPHUH BUJA U €O MOMYJISANUOHHYIO CTPYKTYPY;
e  SKOJIOrHYecKue (PaKTOPHI U yCIOBUS CPEIBL;
e  OCHOBHBIE TIOJIOKEHUS Teopuu IBoonnu Y. JlapBuHa;
e JIBIDKYIIWE CUJIBI 3BOJIIOLINY,
e  IIyTH JOCTIDKCHUS OMOJIOTMIECKOTO Mporpecca;
° HOHyJ’ISIHHOHHO—BHI[OBOﬁ YPOBEHb OpraHu3aiu JXUBOro,
e  pa3BHUTHE PBONIOLHUOHHBIX MPEICTABICHHIA;
e  CHHTETHYECKYIO TCOPHIO YBOJIOLNH.

Hcnonb3oBaTh METOIbI OMOIOTHYECKOH HAYKU U NPOBOJUTHL HECJI0KHbIEe OHOI0rHYecKre
3KCHEPUMEHThI IS H3YUICHUS] MOP(HOTIOTHIECKOTO KPUTEPHUS BUJIOB.

PackpbIBaTh IOHATHSA:
e  OIpEJENICHUS MOHSATHIA: «COOOIIECTBOY, IKOCUCTEMA» «OHOTCOIICHO3,
®  CTPYKTYpY pa3HBIX COOOIIECTB;
e  TIPOIIECCHI, MPOUCXOIAIINE TIPH MEPEXOJIC C OAHOTO TPOHUIESCKOTO YPOBHS Ha JIPYTroi.
BbicTpauBaTh 1eNU U CETH MUTAHUA JUI Pa3HBIX OHOIICHO30B.
XapakTepu30BaTh POJIM NPOAYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB.
3HaTh OCHOBHBIC T'MITOTE3bI BOSHUKHOBCHUS KU3HH Ha 3eMIIC.
OO0bSACHATD:
e  0COOCHHOCTH aHTPOTOTCHHOTO BO3JICHCTBHS Ha Ouochepy;

o OCHOBBI pallMOHAJIBHOT'O IPUPOAOTIOTIB30BaAHMSA



OCHOBHBIC 3Tallbl PA3BUTHUS KHU3HU Ha 3eMiie;

B3aMMOCBSI3U )KHBOTO M HEXXHUBOTO B Onocdepe;

KpyroBOPOTHI BElIECTB B bruocdepe;

ATAIbl 3BOJIIOIHN OHOC(EPHI;

9KOJIOTHICCKUEC KPU3HUCHI,

pa3BUTHE MPEACTABICHHI O MPOUCXOKACHUH KU3HH U COBPEMEHHOM COCTOSIHUH TIPOOIIEMBI;

3HaYeHHe OMOJIOTHYECKHX HAYK B PELICHUU MPOOIeM palliOHAIBLHOTO MPUPOAONOIL30BAHNS, 3AIIUTHI
3[IOPOBBS JIIOICH B YCIIOBHUSX OBICTPOTO U3MEHEHHSI AKOJIOTUIECKOTO KAUeCTBA OKPYKAIOMICH CPE/IBL.

XapakTepu3oBaTh OnochepHbIil ypoBEeHb OpraHU3aIMK YKUBOTO.

Paccka3bIBaTh 0 cpeoo0pasyromeii IesiTelIbHOCTH OPTaHU3MOB.

HpHBO)II/ITI) A0Ka3aTeJbCTBA 5BOJIIOIUNA.

JeMOHCTPHPOBATh 3HAHUE OCHOB SKOJIOTHYECKON TPaMOTHOCTH: OLICHUBATh MOCJIEACTBUS AESTEIbHOCTH
4eJI0BeKa B IPUPOAE U BIUAHUE (PAaKTOPOB PUCKA HA 3/0POBBE UEJIOBEKA; BHIOUPATH LIENIEBbIC H CMBICIIOBbIC
YCTaHOBKH B CBOMX J€UCTBUAX U IOCTYIIKAX I10 OTHOUIEHHUIO K KHUBOU IIPUPOAE, 3J0POBBIO CBOEMY U
OKPY>KaIOIINX; OCO3HABATh HEOOXOANMOCTH JEUCTBHUI IO COXPAaHCHHIO OMOPa3sHOOOpa3usl U IMPHPOTHBIX
MECTOOOUTaHUI BUJJOB PACTEHUH U KUBOTHBIX.

MeTanpeaMeTHbIe pPe3yJIbTAThI 00yYeHHs

Yuamuecs: CMOryT:

OTIPENEIATH MOHATHSA, POPMUPYEMBIC B IIPOIIECCE H3YICHUS TEMBL,
KJIaCCH(HUINPOBATH H CAMOCTOSITEIEHO BRIOMPATh KPUTEPHH IS KIIaCCU(HUKAIINY;

CaMOCTOSITEIBHO (YOPMYIHUPOBATH IIPOOIIEMBI HCCIICIOBAHUS U COCTABIIATH IIO3TAITHYIO CTPYKTYPY
OyAyLIETro CaMOCTOSITENEHOTO HCCIEI0BaHMUS;

TIPY BBIIOJTHEHHUH JIAOOPATOPHBIX U MPAKTHIECKUX PaOdOT BEIOMPATH ONTUMAJIBHEIC CIIOCOOBI JCHCTBUI B
paMKax MpeIoKeHHBIX YCIOBUI U TpeOOBaHUI U COOTHOCUTH CBOM JEHCTBUS C INIAHUPYEMbIMU
pe3yJibTaTaMu;

(hopMyITUpPOBATH BBHIBO/IBI,
YCTaHABJIUBATH IPUYUHHO-CIICJICTBCHHBIC CBSI3H MEXY COOBITHSAMH, SIBICHHSIMHU,
MPUMEHSITh MOJICIIH M CXEMBI JJIsl PellieHNs yueOHbIX U [I03HABATENbHbIX 3324,

BJIaJCTh HpI/IéMaMI/I CMBICJIOBOTO YTCHHS, COCTABJIATDH TC3UCHI U IIJIAHBI-KOHCIICKTEI 11O pE3yJIbTaTaM
YTCHUA,

OpraHHU30BbBIBATH yqe6Hoe COTPYAHUUCCTBO U COBMECTHYIO ACATCIIBHOCTD C YYUTCIIEM U CBEPCTHUKAMM;



HCIIOJIB30BaTh HH)OPMAIMOHHO-KOMMYHHKAIIMOHHBIC TEXHOJIOTHH TIPH HOATOTOBKE COOOIICHHH,
MYJBTUMEIUNHBIX TPE3CHTALNI;

ACMOHCTPHUPOBATDH 3KOJOTHYCCKOC MBIIIJICHUC U IPUMCHSATDH €TI0 B MOBCEIHEBHOM KH3HU.

3 JIM4YHOCTHBIE Pe3yJbTAThI 00y4YeHUs

BocmmTanne y ygammxcst 9yBCTBa TOPIOCTH 33 POCCHICKYIO OMOIIOTHUECKYIO HAYKY;

OCO3HAHHUE YUYAIIUMHUCS, KAKHE TIOCICICTBUSA AJISI OKPY’KAIOIICH CPeIbl MOKET UMETh pa3pyLINTEIbHAs
JEATeIbHOCTh YEJI0BEKA U IPOSBICHUE TOTOBHOCTH K CAMOCTOSATENbHBIM ITOCTYIKAM U ACHCTBUSM Ha
071aro MpupoIBL;

YMEHHE PEaIu30BbIBATh TCOPETHUECKUE ITO3HAHMS B IOBCEIHEBHOM JKU3HU;

MIOHUMAaHUE 3Ha4eHHUs 00yUYeHHUS JUI IOBCEIHEBHOM XMU3HU M OCO3HAHHOTO BEIOOpa Mpodeccuy;
MPU3HAHKE TIPaBa KaX/J0ro Ha COOCTBEHHOE MHEHHE;

YMEHHE OTCTauBaTh CBOIO TOUKY 3PECHUS;

KPUTHYHOC OTHOIICHHE K CBOMM ITOCTYIIKaM, OCO3HAHHUE OTBETCTBCHHOCTH 3a UX IMOCJIICACTBUA.

4 YdyeHHK MOJYYUT BO3MOKHOCTD HAYUYUTLCH:

XapakTepu30BaTh CyIIHOCTH OMOJIOTHYECKUX MPOLIECCOB, SBICHUHN; MPUMEHATH YMEHUS ONPEeIIsTh,
CpPaBHMBATH, KIaCCUPUIIMPOBATH, OOBIACHATH OMOOTHYECKHE OOBEKTHI M MPOIIECCHI;

YcTaHaBiIuBaTh B3aMMOCBSI3H OpraHnu3MoOB, IIPOLECCOB, ﬂBHeHHP'I; BLBISABJIATH O6HII/IG U OTIIMYUTCIIbHBIC
MPU3HAKH; COCTABJIATH CXEMbI NMIIECBLIX ueneﬁ; MPUMCHATH 3HAHUS B U3MEHECHHOM CUTyaluu.

CaMOCTOSTEILHO OINCpHUPOBATH OHOJIOTHYECKHUMH IIOHATHUAMU, 000CHOBBIBATH U OOBACHITE
OHOJIOTHYECCKHE IMMPOLECCHI U ABJICHUSA,

HpI/IMGHSITB 3HAaHUS B HOBOM CUTyalluH; YCTaHABJINBATb MPUYINHHO-CJICACTBCHHBIC CBA3H,
AHAJIM3UPOBATH, CUCTEMATHU3UPOBATH U UHTECTPHUPOBATH 3HAHUS, O606HIaTI) u Q)OpMy'J'[I/IpOBaTB BBIBOJBI,

Pemrars OMoornueckue 3ala4yu, OOCHUBATb U MPOTHO3UPOBATH OHOJIOTHYECKHE IponecCChl, MPUMCHATDH
TECOPECTUUCCKHUEC 3HAHUA HAa IPAKTUKE.

5 Kpurtepuu ocBoeHusi MaTepuaia:

YcBoenue 6a30Boro ypoBHs He MeHee 50% - «yIOBIETBOPUTEIBHOM.

YcBoenue 6onee 50% 6a30Boro ypoBHS U 25% MOBBIIICHHOTO YPOBHS — «XOPOIIIOY.

VcBoenue He MeHee 75% 6a30Boro u 50% MOBBIIMIEHHOTO YPOBHS — KOTIHIHO».



YMK « buosorusi: Beenenue B 001ry1o 6mosnoruio. 9 kiace» B.B. Ilaceunuk, A.A. Kamenckuii, E.A. Kpukcynos, I'.T'. IlIBenioB

Ne n/nf Tema Jara nposenenus Bua y4eOHoii neaTeILHOCTH ®opMbI Opranusa- O6opy- s
U y4e0Ho-1I03Ha-
BaTeJbHOM JesiTeNIb- J0BaHue,
HOCTH y4a-IIHXCH 30P
wiadH Qakr
1

buonorus — nayka o
JKABOU MpUpOAE

OrnpenenstoT MoHTHS,
(dbopMuUpyeMbIe B X0/ H3YUCHHS
TEMBI: «OUOJIOTHS», «MHUKOJIOTHUS,
«OPHOJIOTHS», «AJTBIOJIOTHS»,
«Iaye000TaHUuKa», KTCHETHKAY,
«OonouzmnKay, «KOHOXUMUS,
«PaZOOHOIIOT U, «KKOCMUYeCKast
OHOJIOTHS.

XapakTepu3yoT OUOJIOTHIO KaK
HayKy O )KHBOU MPHUPOJIE.

PackpriBator 3HaueHue
OMOJIOrHYECKUX 3HAHUN B
COBPEMEHHOM JKU3HHU.

ITpuBonsaT mpumeps! mpodeccui,
CBSI3aHHBIX C OMOJIOTHEH.

Becenyor ¢ okpyxaromumMu
(poIcCTBEHHUKAaMU, 3HAKOMBIMH,
CBEPCTHUKaMH) 0 Mpodeccusix,
CBSI3aHHBIX C OMOJIOTHEH.

I'oToBAT Mpe3eHTaUH O
npogeccusix, CBSI3aHHbBIX C
Ouosoruei, HCIob3Ys
KOMIThIOTEPHBIE TEXHOJIOTHH

Komnek-tuBnas,
WHMBH-TyalbHAS

[Ipesenra-mus
«buosorus — Hayka o
JKHUBOM

npupojie». Tabnuia

«IlapcTBa *uBOM
TIPUPOABI»

§ 1, moxaroro-
BUTH
IpEe3eHTaIHIo 00
WHTEPE-CYIOIIeH
YYaIIUX-CsI
npodec-cuu




MeTo/bl UCCIIEI0BAHNS B
OnoJIornu

OnpenenstoT NOHATHS,
(dbopMupyemble B X0/Ie U3yUCHHS
TEMBI: «HAYKa», KHAYYIHOE
UCCIIEZIOBAaHUEY, KHAYUHBIH METOY,
«HAY4YHBIH (HaKT», KHAOIIOICHUCY,
«IKCTIEPUMEHTY, «TUIIOTE3a,
«3aKOH», «TEOPUSD».

XapaKTepmyIOT OCHOBHBIC MCTOAbIL
Hay4YHOI'O ITO3HAHUs, 3TAIIbI
HAay4YHOI'0 UCCIICAOBAaHM.

CamocTosATEeNBHO (POPMYITHPYIOT
MPOOJIEMBI UCCIICTOBAHMSL.

CoCTaBIAIOT MO3TANHYO CTPYKTYPY
OyZymIero caMoCTOSTENBEHOTO
UCCIIEIOBAHUS

Konek-tuBHas,
WHWBH-AyaJbHasl,
pabota B mapax.

IIpesenTanus
«Metopl
OMOJIOTMYECKUX
HCCIIEIOBAHUI).

ITopTpeTs! yuéHbIX
OHOIIOTOB.

§ 2, COCTaBUTH
CXEeMy Hay4HOTO
HCCleq0-BaHUs
o
MPEII0KEHHOU
TeMaTHKE.

CyuiHoCTb KU3HU U
CBOHCTBA )KUBOTO

OrnpenenstoT MOHATHS,
(bopMHpyeMEBIC B XOJIC H3YICHHS
TEMBI: <OKU3HBY, <CKU3HEHHbIE
CBOUCTBa», «OMONOTHYECKHE
CHCTEMEBD», «0OOMEH BEIIECTBY,
«1poliecchl OMOCHHTE3a U pacraay,
«Pa3IPaX]UMOCTHY, KPA3MHOKCHUEY,
«HACIICICTBEHHOCTBY,
«M3MEHYUBOCTBY, «PA3BUTHEY,
«YPOBHH OpPraHU3aINH KUBOTO.

JlaroT XxapaKTepucTHUKy OCHOBHBIX
CBOMCTB >KHBOTIO.

OOBSCHSIOT IPUYHUHBI 3aTPYAHCHUH,
CBSI3aHHBIX C OTpeAeTICHHEM
TIOHATHS «KU3HBY.

[TpuBOAST IPUMEPHI OMOTOTHIESCKUX
CHUCTEM Pa3HOTO YPOBHS
opranuzauuu. CpaBHUBAIOT
CBOKCTBA, IIPOSIBIISIONINECS Y
00BEKTOB JKUBOI U HEXKUBOU
MIPUPOABI

IIpesenranus «YpoBHU
OpraHW3alNH )KUBOH
IPUPOABI

§3

Monekysip-Hbli YpPOBEHB!
o011as XxapakTepuc-TuKa

OrnpenenstoT MOHTHS,
(dhopMuUpyeMbIe B X0/ H3YUCHHUS
TEMBI: KOPTaHUYECKUE BEIIECTBAY,
«OeJIKNY, KHYKIIEHHOBBIC KHCIOTHI,

TecToBBIN KOHTPOIb
10 BBOJHOMY pas3zeiy

IIpe3enTanus
«Moueky-IsapHbINA
YpOBEHb: 00Mmas
XapaKTePUC-THKA

§ 4, 3amanue
cTp.28




«YTJIEBOIIBD», «OKUPBI (JIUIHIBI),
«OUOTONMUMEPBD, K(MOHOMEPBIY.

XapakTepu3yroT MOJIEKYJIIPHBII
YPOBEHb OpPraHU3alU KHUBOTO.

OnuchIBalOT 0COOEHHOCTH CTPOCHHS
OpPTaHMYECKHUX BEIIECTB KaK
OMOIOIMEPOB.

OOBSCHSIIOT MPUYMHBI U3YICHHS
CBOMCTB OpPraHMYECKHX BEIIECTB
HMMEHHO B COCTaBE KIICTKH;
pa3zHooOpa3usi CBOKMCTB
OUOIOIUMEPOB, BXOSIIHUX B COCTaB
JKUBBIX OPTaHU3MOB.

AHaM3UPYIOT TEKCT YUeOHUKA C
LEJIBI0 CAMOCTOSITENILHOTO
BBISIBJICHUS] OMOJIOTUYECKUX
3aKOHOMEpPHOCTEN

VYriaeBoasl

Ornpenenstor MOHATHS,
(opMHpyeMbIC B XOJIC H3YICHHS
TEMBI: «YTJICBOIBI, WIIH CaXapHIbDy,
«MOHOCaXapHUbl», «IHCAXapUIBD),
«IIONTUCAXAPHUIBD), «PH003ay,
«IIe30KCUPHU0032y, TIIOK03ay,
«ppyKTO3a», «rajJaKTo3ay,
«caxapo3ay, «MaJbT03ay, «JIaKT03a,
«KpaxMaDy, «TITUKOTECHY, «XUTHH.

XapakTepu3yIoT COCTaB M CTPOCHHE
MOJICKYJI YTJIEBOJIOB.

VYcTaHaBIMBaOT IPUUUHHO-
CJICICTBEHHBIE CBSA3U MEXIY
XUMHYECKUM CTPOCHHUEM,
CBOUCTBAMU U (YHKIUSIMU
YTJIEBOJOB Ha OCHOBE aHaNN3a
PHUCYHKOB M TEKCTOB B y4EOHHUKE.

IIpuBogAT IpUMEpPHI YIJIEBOMOB,
BXOJAIINX B COCTaB OPTaHU3MOB,
MecTa UX JIOKJTN3aLUH 1
OHMOJIOTHYECKYIO POJIb

[Ipesenranus
«YTIeBoabl»

§5




JInmm et

OnpenenstoT NOHATHS,
(dbopMupyemble B X0/Ie U3yUCHHS
TEMBI: «JTUTTHIBIY, «KHPBD»,
«TOPMOHBI», «IHEpreTHYecKast
(bYHKIHS JTUITUIOBY, «3aITacaromast
(YHKIHS JIMMAIOBY, «3alIUTHAS
(YHKITUS JTUITHIOBY, «CTPOUTEIBHAS
(GYHKIUS JTUITAIOBY, «PETyIATOPHASL
(GYHKIMS JTUITHAOBY.

JaroT xapakTepucTUKy cOCTaBa U
CTPOEHHS MOJIEKYJI JIUITUAOB.

VYcTaHaBIMBaOT IPUYUHHO-
CJIEICTBEHHBIE CBA3H MEXKILY
XUMHYECKUM CTPOCHHEM,
CBOWCTBaMH M (QYHKIUSIMA
YIJIEBOJIOB HAa OCHOBE aHAJIN3a
PUCYHKOB M TEKCTOB B yueOHHUKE.

ITpuBOAAT PUMEPBI JIUIHIOB,
BXOJIAIIMX B COCTaB OPTaHU3MOB,
MeCTa MX JIOKATU3aIlUH U
OHMOJIOTHYECKYIO POJib. OOCYXKIAIOT
B KJIacce MpoOIeMbl HAKOIUICHHS
JKUPOB OpraHu3sMamMu B LCIIAX
YCTaHOBJICHUSI IPUYHHHO-
CJICZICTBEHHBIX CBSI3€d B MIPHPOIE

IIpesenTanus
«JInmu ey

§ 6, 3amanue
ctp.33

CocraB u cTpoeHue
OeITKoB

Ornpenenstor MOHTHS,
(dopMHEpyeMBIe B X0/1€ N3yUCHUS
TEMBI: «O€JIKH, NN TPOTEHHBD,
«IIPOCTBIE U CIIOKHBIE OSIIKI»,
«aMHHOKHCIIOTBD, «ITOJHUIIETITHIY,
«TIepBUYHAS CTPYKTYpa OSIIKOBY,
«BTOPHUYHASI CTPYKTypa OCIIKOBY,
«TPeTHYHast CTPYKTypa OEIKOBY,
«UETBEPTUYHAS CTPYKTYpa OCIIKOBY.
XapakTepu3yIoT COCTAB U CTPOCHHE
MOJIEKYT OEIKOB, IPHYHHBI
BO3MOKHOTO HAPYIICHHUSI
IIPUPOJHON CTPYKTYPBI
(meHaTyparnuun) GSJIKOB.

[TpuBOAST IpUMEPHI AeHATYpaIUn
0OeIKOB

[Ipesenra-mus «CocraB
W CTPOCHHUE OCITKOBY

Tab6muna «benkmy.

Mogens 6enka.

§ 7, B TeTpanu
3aI0JTHATh
Ta0NHIly
«CTtpyK-TypBI
OenKoBOM
MOJIEKY-JIBD).




OyHKIHN OETKOB

Y cTaHaBIMBAIOT IPUINHHO-
CJIC/ICTBEHHBIE CBS3U MEXKITY
XUMHYECKUM CTPOCHHEM,
CBOMCTBaMHU M (PYHKITUSAME OCIIKOB
Ha OCHOBE aHAJIHM3a PUCYHKOB U
TEKCTOB B yUCOHUKE.

[MpuBoIAT IPUMEPHI OEIKOB,
BXOJISILIIUX B COCTaB OPraHNU3MOB,
MECT HX JIOKATU3alUH U
OHMOJIOTHYECKOH pOJH

IIpesenTa-nusa
«DyHKIIH OEITKOBY.
Tabmuma «benkm»

Mopens 6enka

§ 8, , OTBETHTH
Ha BOIPOCHI B
KOHIIE
naparpada.

HyxnenHoBbI€ KUCIIOTHI

OrnpenenstoT MOHATHS,
(bopMHpyeMEBIC B XO.IC H3YICHHS
TEMBI: «HYKJICMHOBAs KUCIIOTa,
«J1€30KCUPUOOHYKIICUHOBASI
kucnora, uau JTHK»,
«pUOOHYKIICHHOBAS KUCIIOTA, WIH
PHK», «a30THCTbIC OCHOBAHUSY,
«aJCHUHY, «TyaHUH», KIUTO3UHY,
CTUMUHY, «ypaImiy,
«KOMITJIEMEHTapPHOCTbY,
«tpancnoptHas PHK (TPHK)»,
«pubocomuas PHK (pPHK)»,
«uH¢popmarmonnas PHK (uPHK)»,
«HYKJICOTHI», «IBOMHAS CITUPATh
JIHK».

JlaroT XxapaKTepuCTUKY COCTaBa U
CTPOEHUS MOJIEKYJT HYKJICHHOBBIX

KHCIOT. Y CTaHABIIMBAIOT OPpHUYUHHO-

CJIEJICTBEHHBIC CBS3H MEXKILY
XUMHAYECKAM CTPOCHHUEM,
CBOWCTBaMH H (QYHKIUSIMU
HYKJIGHHOBBIX KHCJIOT Ha OCHOBE
aHaJIM3a PUCYHKOB U TEKCTOB B
y4eOHUKeE.

ITpuBoAAT pUMEpPHI HYKIEMHOBBIX
KHCJIOT, BXOJISIIIAX B COCTaB
OpTraHM3MOB, MECT UX JIOKaJTH3aluU
1 OMOJIOTUYECKOH pOJTH.
CocTaBIsIOT TIaH maparpada
yaeOHuKa. PemaroT Ononormaeckue

3aga4u (Ha MaTeMaTH4YeCKU pacucT;

Ha IPUMEHEHUE PUHIINIA
KOMIUIEMEHTAPHOCTH )

IIpesenra-nus «IHK n
PHK». Ta0Omnuma
«CtpoeHue u
peayIuMKanus
momnexysl JJHK»

§ 9, U3roTO-BUTH
MOJIENb
moutekyasl JIHK
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AT® u npyrue
OpraHUYecKHe
COCJTUHCHHUS KIICTKH

OnpenensioT MOHATHS,
(bopMHpyEMBIC B XOJIC H3YUCHHUS
TEMBI: «aJieHo3uHTpHudOCc-Pat
(ATD)», «aneno3unudoc-par
(AJ1D)», «aneno3uaMoHodoc-dat
(AM®)», «Makposprudeckas
CBSI3BY, «KHPOPACTBOPUMBIE
BUTaMUHBD), BOJJOPACTBOPHMBIC
BUTaMUHBD. XapaKTePU3YIOT COCTAB
u ctpoeHue monekyisl ATO.

[MpuBOIAT IPUMEPHI BUTAMIHOB,
BXOJAIIUX B COCTAaB OPTaHU3MOB, U
WX OMOJIOTHYECKOW POJIH.

I'oToBAT BEICTYIIIEHUE C
COOOIIIEHNEM O POJIM BUTAMHHOB B
(YHKIIMOHMPOBAaHUY OpraHU3Ma
4eJI0BeKa (B TOM YHCIIE C
UCIIOJIb30BaHUEM KOMITBIOTCPHBIX
TEXHOJIOTUI).

OO0CYXIAI0T pe3yJIbTaThl pabOThI C
OTHOKJIACCHUKAMHU

[Ipesenramus «ATD u
JIpyTUe OpraHuveCcKue
COEIMHEHUS KIIETKH

§ 10, moaroro-
BHUTH COOOIIIE-
HUS O POJIU
BUTAaMHHOB

11

Buonornueckue
KaTalln3aTophl

OnpenensitoT MOHITHUS
(opMHpyeMbIC B XOJIC H3YICHHS
TEMBI: «KaTaJH3aTop», «PepMEHT»,
«KO(EPMEHT, «AKTHBHBIH IICHTP
(dbepmeHTay.

XapakTepu3yroT poJb
OMOJIOTHUYECKUX KaTaIU3aTOPOB B
KJIETKE.

OnucHIBalOT MEXaHU3M PadOTHI
(dbepMeHTOB.

[TpuBogsT mpumMeps! GepMEHTOB, UX
JIOKAITN3aI[u B OPTaHU3ME U MX
OHOJIOTHYECKOH POIIH.

VYcTaHaBIMBaOT IPUYUHHO-
CJIEICTBEHHBIE CBA3U MEXKIY
0eIKOBOM MPHUPOIOH (EPMEHTOB U
ONTUMAJIBHBIMH YCIOBHSIMH UX
(YHKIIHOHUPOBAHUSI.

JlabopatopHast pabota
«Pacmienienne
MEPOKCHIA BOIOPOA
(dhepmeHTOM
KaTana3zon»

Tab6muna «benkmy.

IIpesenTanus
«buonornyeckue
KaTalln3aTops».

[poOupku, mepoxcun
BOJIOpOJIa, KapToennb
CBIPO U BAPEHBIH,
CBIPOE MSICO, ITATHBEI.

§ 11




OtpabaTsIBalOT YMEHHS
(hopMyIUpPOBATEH TUTIOTE3HI,
KOHCTPYHPOBATh, IPOBOJINTH
9KCIIEPHIMEHTHI, OLIEHUBATh
TIOJTyYeHHBIE Pe3yJIbTaThl HA OCHOBE
coJiep KaHHs Tab0paTOPHOH pabOTHI

12 Bupycsr OrnpenenstoT MoHATHS, [Ipesenra-mus § 12, moaroro-
(dbopMuUpyeMbIe B X0/ H3YUCHHUS «Bupycey. BUTKCS K
TEMBI: «BUPYCHI», «KaIICHID», KOHTPOJIEHO-
«caMocOOpKay. 000011a-fo1eMy

YPOKY IO

XapakTepusyroT BUPYChI KaKk pasneny
HEKJIETOYHBIE (POPMEI KH3HHU, «MojtexyspHbiii
ONMCHIBAIOT LMKJI Pa3BUTHS BUpYcCa. yPOBEHB.
OnuChIBAIOT OOIIUH IJIaH CTPOCHHUS
BUPYCOB.
[TpuBoAsT TPUMEPHI BUPYCOB U
3a00JIeBaHHH, BEI3BIBACMBIX HMHU.
OO6cy)Ia0T NpoOIeMBbI
MIPOUCXOKJICHUS BUPYCOB

13 O06o0mIaronuii ypok Ornpenenstor MOHATHS, Camocrosi-TenpHas Tab6muuet o Temaruke | Texcr «Kparkoe
c(hopMupoBaHHEIE B X0/ U3YUYCHHUsS | padoTa 1o TeMe, pasnena. CoJicpyKaHue
TEMBEI. TJIaBb», cTp.51

COCTOSIIAAN3 3-X

JlaroT o1ieHKy Bo3pacTarolei poiu | ypoBHEH:
€CTEeCTBCHHBIX HayK M HAyIHBIX
HCCIICIOBaHUIA B COBPEMEHHOM PCTPOAYK-THBHOTO,
MUPE, TOCTOSHHOMY MPOLIECCY TIPOAYKTHBHOTO 1
SBOJIONNHI HAYYHOTO 3HAHMUS. TBOPHEC-KOrO.
OTtpabaThIBAIOT yMEHUS
(dhopMyIMpOBATh THIIOTE3HI,
KOHCTPYHPOBAaTh, IPOBOIUTH
OKCIIEPUMEHTEI, OIICHUBATh
MOJTyYeHHBIE PE3yIbTAThI

14 Knerounsrit ypoBeHs: OrnpenenstoT MOHATHS, Tabmuma § 13, oTBeTUTH

o0I1as XxapakTepUCTHKA (dbopMuUpyeMbIe B X0/ H3YUCHHUS «Pa3HooOpazue Ha BOMPOCHI B

TEMBI: «KJIETKa», «METOJIbI U3yYECHUS
KIIETKI», «CBETOBAsi MUKPOCKOIHSA»,
«3JIEKTPOHHAS. MUKPOCKOTIUSY,
«KJIETOYHAs TEOPHSD).
XapakTepusyroT KIETKY KaK
CTPYKTYPHYIO U (DyHKIIHOHAIBHYIO
CAMHUILY XH3HH, €6 XUMHUYCCKUI

JyKapHU-OTHIECKUX
KJIETOK». Mozeib
«Kinetkay.

[Ipesenra-must «OCHOBA

HBIC ITOJIO-KCHUA

KJIETOYHOH Teopumn»

KOHIIE
naparpada.




COCTaB, METO/Ibl H3YUEHHUS. MHKpOCKOTIBI,
OOBSICHAIOT OCHOBHBIE MOJ0XKEHHUS MUKpOIIpEnaparsl.
KJIETOYHOH TEOpUHU.

CpaBHHBAIOT MPUHIUIIEI PAOOTHI U
BO3MO>KHOCTH CBETOBOU U
AIIEKTPOHHONH MHUKPOCKOITNIECKON

TEXHUKU
OO01e cBeaeHus O Ornpenenstor MOHATHS, [Ipesenra-mus §14, ucnonp-3ys
kietkax. Kierounas (bopMHpyeMEBIC B XOJIC H3YICHHS «CTpocHHE KICTKI» TEKCT ydeOHMKa
MeMOpaHa TEMBI: «IIUTOILIA3MAaY, «SIPO», JIOTION-HUTb U
«OpraHOUJIBD), «KMEMOpaHay, 3aKOH-YHUTh
«KIJIETOYHAs] MeMOpaHay, KJIacrep
«(arouTosy, «ITHHOLUTO3. HAYaThIi HA
ypoke
XapakTepusyloT U CPaBHUBAIOT
MPOIIECCH (PAaroIuTo3a u
MUHOLUTO3A.
OnucHBaOT 0COOCHHOCTH CTPOCHHUS
YyacTell 1 OpraHOMI0B KJIETKH.
YcTaHaBIuBalOT IPUUUHHO-
CIICZICTBECHHBIC CBSI3H MEKIY
CTPOEHHEM KJIETKH U
OCYIIECTBICHUEM CIO ITPOIIECCOB
¢daromnurosa, CTpoOeHHEM U
GYHKIUSIMA KIETOYHOH MEMOpPaHEI.
CocTaBIsIOT TIaH maparpada
Snpo OnpenenstoT NOHATHS, [IpaxTuuekas padota | [Ipesenra-mus §15,
(opMHpyeMbIC B XOJIC H3YICHHS «Pemmenne 6nonoru- | «CTpoeHHE KICTKI»
TEMBI: «IIPOKAPHOTEIY, 9eCKUX 3a7a4 Ha 110 JKCJAHHIO
«IYKAPHOTHD», «XPOMATHHY, onpeAeseHne Ynucia TIOATOTOBMTE
«XPOMOCOMBD», «KApUOTHUID), XpPOMOCOM B TaIljIo- YCTHO® I €
«COMAaTHYECKHE KIETKI, HIHOM U JTUILIO- TIOANCPK-KOH
«ITUILIOUIHBIA HA00PY, HUIHOM Habope» /ICK-TPOHHOH

Ipe3eHTa-Iu1
BEICTYIUIC-HHE
Ha 2 MUHYTHI O
pacumd-poBke
XapakTepu3yloT CTPOCHHE SIIpa TeHOMa YeJIOBEeKa
KJIICTKH U €T0 CBSI3H C U )KUBOTHBIX.
SHJIOIIA3MAaTHUYECKOI CeThIO.
PematoT Onosornueckue 3a1a4n Ha
OTIpeIeNICHHE YUCIIa XPOMOCOM B
FaIIONIHOM U AUTUIOMJHOM Habope

«TOMOJIOTHYHBIE XPOMOCOMBIDY,
«TaIIONAHBIA HA00P XPOMOCOMY,
«TaMETBD, «AIPBIIIKOY.
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OHomIa3MaTnIecKas
ceThb. PHOOCOMEL.
Kommaekce [Noabmxu.
JInzocomel

Ornpenenstor MOHATHS,
(hopMupyeMbIe B X0OJIE U3yUCHUS
TEMBI: «IHJIOTUIa3MAaTHYECKAs CEThY,
«pUOOCOMBI», KKOMILIEKC
lonbmxny», «JTM30COMBD).

IIpesenTa-nusa

«CTpOGHI/IC KICTKHU»

§16,

COCTaBUTh
JIEKTPOH-HYIO

BU3UTKY OJHOTO
U3 OPraHO-UJIOB,

XapakTepu3yIoT CTPOCHUE HCTIONB3YS
MIEPEUNCIICHHBIX OPTaHOUOB KIETKH MHUKpOQO-
U uX QyHKIUHU. Y CTaHABIUBAIOT Torpadum,
MIPUYUHHO-CJICICTBCHHBIC CBA3U TEKCTOBBIC
MEXKIY CTPOCHUEM U (QYHKIIHSIMHU (parMeHTHI
OHMOJIOTHYECKUX CUCTEM Ha IPHUMEpPE PUCYHKH.
KJICTKH, €€ OPraHOHUI0B U
BBIITOJTHSIEMBIX UMH (DyHKIIHH.
PabotatoT ¢ WTOCTpauIMu
y4eOHMKa (CMBICIIOBOE YTCHUE)
18 Muroxonapuu Ilnactuasl. OnpenenstoT NOHATHS, IIpe3enTa-mus §17,

Knerounsiit ieHTp. (dbopMupyemble B X0/ H3YUCHHS «CTtpoeHune KIeTKn

OpraHouIbI TBIKEHHS. TEMBI: «MHTOXOHJPHIY, KKPHCTBD), COCTABHTE

Krnerounble BKIIOUCHHS «IIACTHIIBD), «JICUKOTLIACTBD), JNEKTPOH-HYIO
«XJIOPOILTACTBIY, «XPOMOIUIACTEI, BHSHTKY OJIHOTO
«TpaHB), KKJIETOYHBIA [ICHTPY, 13 OpraHo-HJI0B,
IHUTOCKENIET», K(MHUKPOTPYOOUKH», HCTIOJIB3y
IEHTPHOJINY, «BEPETCHO NCICHUNY, MHKpodo-
«PECHUYKIY, <OKTYTUKIY, Torpadun,
«KIJIETOYHBIC BKIIOYCHUS. TCKCTOBDIC

(bparmeHTHI
XapakTepu3yIoT CTPOCHUE PUCYHKH.
MICPEUNCIICHHBIX OPTaHOUOB KIETKH
U uX QyHKIUU. Y CTaHABIUBAIOT
[PUYNHHO-CIICICTBEHHEIE CBSI3U
MEXKIY CTPOCHUEM U (QYHKIIHSIMHU
OHMOJIOTHYECKUX CUCTEM Ha IPHMEpPE
KJIETKH, €€ OPraHOHI0B U
BBINTOITHSIEMBIX UMH (DYHKIIHH.
PaboTatoT ¢ WmoCTpauIMu
y4eOHMKa (CMBICIIOBOE YTCHHUE)
19 OCOOEHHOCTH CTPOCHHS OrnpenenstoT MoHATHS, Jlabopa-mopuas [Ipe3enTa-mus § 18, 3ananue

KJIETOK 3yKapuoT U
MIPOKAPHOT

(opMHpyeMbIC B XOJIC H3YICHHS
TEMBI: «IIPOKAPHOTEIY,
«IYKapUOTBI», «aHAIPOOBD»,
«cTopbD». XapaKTepu3yoT
0COOEHHOCTH CTPOCHUS KIIETOK
MPOKAPHOT U DYKAPHUOT.

paboma

«PaccmatpuBanue
KJIETOK OaKTepHid,
pacTeHuil u

«OcobeH-HOCTH
CTPOEHHSI KJIETOK
3yKapuoT U
MIPOKApHOTY,

cTp.76




CpaBHI/IBaIOT 0COOEHHOCTH
CTPOCHUA KIICTOK C LEJIBIO
BBISIBJICHUSA CXOJACTBA U pa3INvInA

JKHBOTHBIX IO
MHKPOCKO-IIOM»

MHUKPOCKO-IIbI, TOTOBbIE]
MUKpPOTIpe-1apaThl

20

O6006matomuii ypok mo
TeMe CTPOSHHE KIIETOK
MPOKAPUOT U 3yKAPHUOT

Ornpenenstor MOHATHS,
c(hopMUpPOBaHHBIE B X0/ U3YUCHHUS
TEMBI.

OTtpabarbIBaloT yMEHHSA
(opMyIMpOBATEH TUIIOTE3HI,
KOHCTPYHPOBAaTh, IPOBOIUTH
9KCIIEPUMEHTBHI, OLICHUBATh
MOJTyYeHHBIE PE3yIbTAThI

3ananus B popme
oro

KapTO‘-IKI/I - 3aJJaHHusA

3amaHue Ha CTp.
76

21 -
22

MertabomusmM.

DHepreTHYeCcKuii 0OMeH B
KIICTKE

Ornpenenstor MOHATHS,
(bopMupyeMbIe B XO/IE U3YUCHHS
TEMBI: «aCCUMUIALUA»,
«TUCCUMMIIALIASY, «METa00IM3M.
OO0CyXIaloT B KJ1acce MpoOIeMHbIe
BOIIPOCHI, CBA3aHHBIE C MPOIECCAMU
0o0OMeHa BEIECTB B OHOJIOTMYECKUX
CHCTEMAX.

OnpenensioT MOHATHS,
(dbopMupyemble B X0JIe U3yUECHHS
TEMBI: «HETIOJTHOE KHCIOPOIHOE
(bepMEeHTaTHBHOE PaCIIEIUICHUE
TJIFOKO3BDY, «TTTUKOJIN3Y, «TIOJTHOE
KHCJIOPOJHOE PACIICIUICHHE
TITIOKO3BD), «KJIETOUHOE JIBIXaHUEY.
XapakTepu3yrT OCHOBHBIE 3TaIlbI
SHEPreTUYECKOro OOMEHA B KIIETKax
OpTaHN3MOB.

CpaBHUBAIOT SHEPTETHYECKYIO
3¢ EKTUBHOCTH TIIMKOJIU3a U
KJIETOYHOTO JIbIXaHUS

IIpesenTa-1usa
«OHepreTudyeckui
o0OMeH»

§19,20

23 -24

dotocunTe3 U
XEMOCHHTE3

OrnpenenstoT MOHATHS,
(bopMHpyeMEBIC B XOJIC H3YICHHS
TeMBI: «cBeToBas (asa
(doTocuHTE32», «TeMHOBas (aza
(doTocuHTE3a», «(POTOIU3 BOIBD»,
«XEMOCHHTE3», «XeMOTPO(DBI»,
CHUTPUGHIUPYIONTHE OAKTESPUID.
PackpriBarot 3HaueHNE
dorocunTe3a. XapaKTepU3yIOT
TEMHOBYIO M CBETOBYIO (ha3bl

IIpesenra-nus «Poto-
CHHTE3 ¥ XEeMO-CHHTE3),

§21, 3amanus
cTp.85




¢doTocuHTE3a 10 CXEME,
MpUBEJICHHON B Y4eOHHKE.

CpaBHHBAIOT MPOIECCHI
(doToCHHTE3a I XEMOCHHTE3A.

Pemaror pacuerHsle
MaTeMaTH9IecKue 3aJadm,
OCHOBaHHbIE Ha (PaKTUIECKOM
OMOJIOrHYECKOM MaTepHale

25

ABTOTpO(DEI U
reTepoTpodsl

OrnpenenstoT MOHTHS,
(dbopMuUpyeMbIe B X0/ U3YUCHHUS
TEMBI: «aBTOTPO(DBI»,
«retepoTpodb, «HOTOTPOPB»,
«XeMOTPO(DBI», «canpOPUTHIY,
«IIapa3uTh, «TOJI030HHOE
nutanue». CpaBHUBAIOT OPTaHU3MEI
IO CIIOCO0Y MOTYYEHUS
MUTaTENBHBIX BemecTB. COCTaBISIIOT
cxemy «Knaccuduxanus
OpPraHU3MOB M0 CIIOCO0Y MUTAHUS» C
MpHUBEICHIEM KOHKPETHBIX
MIPUMEPOB (CMBICTIOBOE YTCHHE)

Taonumna
«DoTtocuHTE3)

, [Ipe3enTa-
nus

«Tunel nuTaHus
KJIICTOK»

§22

26

CuHre3 OEJIKOB B KIIETKE

OrnpenensitoT MOHATHS,
(bopMHpyeMEBIC B XOJIC H3YICHHS
TEMBI: «T€H», KTEHETUYECKUN KO/I»,
CTPUILIET», KKOJOHY,
(TPAHCKPHIIIH», «aHTHKOIOHY,
CTPAHCIAIHSD», CIIOTUCOMAY.
XapakTepu3ytoT IpOLECCHI,
CBsI3aHHBIC ¢ OMOCHHTE30M Oellka B
KJICTKE.

OnucsIBalOT IPOLECCH
TPAHCKPUILIMU U TPAHCISILIUU
IIPUMEHSA IPUHIINIL
KOMIIJIEMEHTAPHOCTHU U
TEHETHUYECKOT0 KOzla

Mogaens JHK,
IIpe3n.

«buocunres benka»

§23, pemieHue
OMOJIOTU-YECKUX
3a7a4 Ha
OPUHITAT
KOMILIe-MeHTap-
HOCTH

27-28

Jenenue kieTku. Murto3

Ornpenenstor MOHATHS,
bopMupyeMBIE B X0O/I€ N3yUCHUS
TEMBI: «MHUTO3», KUHTEep(a3za»,
«tpodazay», «meradaszar, «aHadaszar,
«renotaszay, «PeayIITHKAIID,

JlabopatopHast pabota
«Paccmo-Tpenne
MUKPOIIPE-MIapaToB C
TEASIU-MUCS
KJICTKaMH PacTCHHSD)

[Ipe3enTa-mus
«JleeHme KICTKH.
MwuT03», MUKPOCKO-
IIbI, TOTOBBIC
MHKPOIIpEe-T1apaTsl C
JIEISIIIIAMUA-CST

§24




«XpoMaTuabD», «KOCHTPpOMEpPA»,
«BEPETCHO ACIICHHUA».

XapakTepu3yoT OHOJIOrH4ecKoe
3HAYCHUE MHUTO34.

OnuchIBalOT OCHOBHEIE (Pa3bl
MHTO3a. Y CTAHABIINBAIOT IPUYNHHO-
CIIEICTBEHHBIE CBSI3U MEXKIY
IIPOIOJKUTENb-HOCTBIO NCIICHUS
KJIETKH W IIPOJOJKUTENBb-HOCTBIO
OCTaJIbHOTO IIEPUOJA )KU3HEHHOIO
LHUKJA KIETKH

KJIETKaMHU KOHYMKa
KOPHSL.

29 O0600maro-muii ypox mo 3amanust B popme Kparkoe
pasneiny ors cojiepKa-HHe
TJIaBBI
30 PasmHuoxeHne OrnpenenstoT MOHATHS, [Ipe3enTa-mus §25, moaroro-
OpraHU3MOB (dbopMupyembIe B X0/ H3YUCHHS «becnomnoe BUTH COOOIIIE-
TEMBI: «Pa3MHOKCHHE OPTaHU3MOBY, Pa3MHOXEHHUEY. HUs 0 criocobax
«becnosoe pa3MHOKEHHUEY, Oecmono-ro
«TIOYKOBAHUEY, «JICIICHUE TENIay, pa3MHO-KEeHHS
«CTIOPBI», BETETATUBHOE OpraHu3-MOB
Pa3MHOXKEHHE», «II0JI0BOE
Pa3MHOXKEHHE», «TaMeThD»,
«repMadpoUThD), «KCEMECHHUKI,
«ITIHHUKWY, «CTIEPMATO30UIBI,
GSIHLIEKIIETKI).
XapakTepu3yroT OpraHu3MEHHBII
YPOBEHb OpTaHHU3AIMH KHUBOTO,
MPOIECCHI OECIIOIO0TO U MOJIOBOTO
Pa3MHOXEHHSI, CPAaBHUBAIOT UX.
OnuUCHIBAIOT CIIOCOOBI
BETETATUBHOTO PA3MHOKECHHS
pacTeHuil.
[IpuBoAAT IpUMEPHI OPTAHNU3MOB,
Pa3MHOXKAIOIIMXCS TTOJIOBBIM H
OecrombIM ITyTeM
31 Pa3BuTHe OIOBEIX Ornpenenstor MOHATHS, Tabmuma «Meho3» §26, cocTa-BUTH

KJIETOK. Meiio3.
Om010TBO-peHHE

(hopMupyeMbIe B X0OJI€ U3yUCHUS
TEMBI: «TAMETOTEHE3», KIIEPHO/T
Pa3MHOXEHHUS, KIIEPUOJT POCTa,
«IEpPUOJ CO3pEeBaHUM», «Mei03 Iy,
«Meito3 1I», «koHbIoTaIus,

IIpesenr.

CPaBHU-TEIbHYIO
XapakTe-
PUCTHUKY MHUTO3a
U MeHo3a




«KPOCCHHTOBEPY», «HATIPABUTEIHHBIC
TEJNBIAY, «OIIOJJOTBOPCHUCY,
«3UTOTay», KHAPY>KHOE
OIIJIOIOTBOPEHHEY, «BHYTpPEHHEE
OIIOAOTBOPEHHEY, «IBOHHOE
OIIJIOOTBOPEHHE Y
MOKPBITOCEMEHHBIX», «IHIOCTIEPM.

XapakTepusyloT CTaJiuu Pa3BUTHUS
MOJIOBBIX KJIETOK U CTaAHUIl Mero3a
10 CXEMaM.

CpaBHUBAIOT MUTO3 U MEHO3.

OOBSACHSIOT OHOJIOTHYECKYIO
CYIIHOCTh MHTO33 U
OILIOI0TBOPEHHUS

32

NunuBuayanbHOe
pa3BUTHE OPTaHNU3MOB.
buorenern-uecknii 3aK0oH

Ornpenenstor MOHTHS,
(dhopMuUpyeMbIe B X0/ H3YUCHHUS
TEMBI: «OHTOTEHE3Y,
«IMOPHOHATBHBINA TIEPHOJ
OHTOTEHe3a (AMOpHOTEHE3)Y,
«IIOCTIMOPHOHANBHBIHN TTEPHOLT
OHTOT'CHE3a, KIPAMOE Pa3BUTHEY,
CHENPSAMOE Pa3BUTHEY, «3aKOH
3apOIBIIIEBOTO CXOACTBAY,
«OMOTEHETHIECKUH 3aKOHY,
«hustorenes». XapakTepu3syoT
MepUOIBI OHTOTeHe3a. OMMCHIBAIOT
0COOEHHOCTH OHTOTCHE3a Ha
IIPUMEpPE Pa3INYHBIX IPYIIIT
oprau3MoB. OOBSICHIIOT
OHOJIOTHYECKYIO CYITHOCTD
OMOTeHETHYECKOTO 3aKOHA.
VYcTaHaBIMBaOT IPUYUHHO-
CIICZICTBEHHEIE CBSI3HM Ha IPUMEpE
JKUBOTHBIX C IPAMBIM U HENIPSIMbBIM
pa3BUTHEM

IIpesenTa-1usa
«HauBU-1yanbHOE
pa3BUTHE OpPTraHn3-
MOB»

§27, BOIIPOCHI B
KOHIIe Haparpa-

(ha




33

O6o06maronmii ypok

OrnpenenstoT MOHATHS,
c(hOpMHPOBaHHBIC B XOJIC U3yUCHHUS
TEMBI.

OTtpabaTbIBalOT YMEHHS
(bOopMyIUPOBATH THIIOTE3BI,
KOHCTPYHPOBaTh, IIPOBOIUTH
IKCIIEPUMEHTBI, OLICHUBATh
MOJTyYCHHBIC PE3yJIbTAThI

Buomornueckui
JIUKTaHT, PEIICHHUE
OHOJIOTHYECKUX 33124

Kaprouku - 3aganus

3ananus ctp.118

34

3aKOHOMEpPHOCTH

HacJICAOBaHUs IPU3HAKOB,

YCTaHOBJICHHBIC
I'. Meunenem.
MoHorubpuaHoe
CKpeIMBaHHE

OrnpenenstoT MoHTHS,
(dbopMuUpyeMbIe B X0/ H3YUCHHS
TEMBI: «TUOPUIOIOTUYECKUN
METOA», «YUCTHIC JINHUN),
«MOHOTHOPHIHBIC CKPEIUBAHUS,
«aJIIeIbHBIE TEHBD, KTOMO3HUTOTHBIE
U TeTEPO3UTOTHBIE OPTaHU3MBDY,
«JIOMHHAHTHBIE W PEIIECCUBHBIC
MIPHU3HAKKY, «PACIICIIICHUE», «3aKOH
YUCTOTHI raMET».

XapakTepu3yroT CyIIHOCTh
TUOPHUI0IOTUYECKOTO METO/IA.

OnuchIBaIOT OIBITHI, IPOBOIUMbIE
I".'Mennesnem 1o MOHOTUOPUAHOMY
CKpEUIMBAHUIO.

COCTaBIIAIOT CXEMBI CKPEIUBAHMS.
OOBSICHSIOT IUTOIOTHYECKHE
OCHOBBI 3aKOHOMEPHOCTEN
HaCJICJIOBaHUS MPU3HAKOB MPH
MOHOTHOPHUHOM CKPELIMBAHHU.

Pemmaror 3ajaun Ha MOHOTHOPHTHOE
CKpenIuBaHue

Ilpakmuueckas
paboma

«Pemrenue resernuec-
KUX 3a7a4 Ha
MOHOTHO-PUIHOE
CKpeLIBa-HUE»

[Ipesenra-mus
«MonorubpuIHOE
CKpelIBa-HUE)

§28, 3amaun Ha
MOHOTHO-pUIHOE
CKpeIlli-BaHHe

35

Henonnoe nomunupoBa-

aue. ['eHOTHIT U1 (heHOTHIT.

AHanuzu-pyrouiee
CKpellBaHue

Ornpenenstor MOHATHS,
(dbopMuUpyeMbIe B X0/ H3YUCHHS
TEMBbI. «HCIIOJIHOC }Z[OMI/IHI/IpOBaHI/Ie»,
«TEHOTHUT, «(DEHOTHID,
«aHAJM3UPYIOIEe CKPEIIMBAHUEY.
XapakTepu3yroT CyIIHOCTh
aHAJIM3HUPYIOUIETO CKPEIIUBaHUS.
CoCTaBISIOT CXEMBbI CKPEIIMBAHMSI.

PemaroT 3agaun Ha HacaeJOBaHUE

Ilpakmu-yeckasn
paboma

«Pemenue remeTnyec-
KHX 3374 Ha Hacle-
JIOBaHUE NPU3HAKOB
TP HETIOJTHOM
JIOMHHHPO-BaHUN

[Ipesenra-mus
«HenomHOE MOMHHUPO-
BaHMC. AHAJIN3H-
pyloliee CKpenuBa-
HUE»

§29, 3amaum Ha
HacJIe10-BaHne
MPU3HA-KOB MIPU
HEIOJI-HOM
JIOMHAHH-
poBaHUM




IMPU3HAKOB IMIPU HCITIOJTHOM
JOMHWHHPOBAHNHN

36

JurubpunHoe
CKpeIuBaHue. 3aKoH
HE3aBUCHMOTO

HacJICAOBaHUSA ITPU3HAKOB

OrnpenenstoT MoHTHS,
(hopMupyeMbIe B X0OJIE U3yUCHUS
TEMBI: «IUTHOPHUIHOE
CKpEUIMBaHUE, «3aKOH
HE3aBHUCHMOI'0 HACJIEIOBAHUS
MIPU3HAKOBY, «TIOJUTHOPUIHOE
CKpEILINBAHUE, «PEIIETKA
Ilenneray.

JlaroT xapakTepuCTUKY U OOBSICHAIOT
CYIIHOCTB 3aKOHA HE3aBUCHMOTO
HaCJIeJIOBaHUS PU3HAKOB.

CoCTaBNISIOT CXEMBI CKpCIIUBaHUA U
PEIICTKH Ilennera.

Pemaror 3agaun Ha qTUTHOpUIHOE
CKpeIMBaHHE

Ilpakmu-yeckasn
paboma

«Pemenue remeTnyec-
KHX 3a7a4 Ha
JIUTUOpUA-HOE
CKpEeIBa-HHUE)

[Ipesenra-mus
«JlurubpuHOE cKpe-
LIIMBAHUE)

§30, 3amaum Ha
JTIUTHOPUIHOE
CKpEIIUBaHNUE

37

T'eneTnka mosna.
CLemIeHHOoE ¢ I0JI0M
HacjeI0BaHue

Ornpenenstor MOHATHS,
(bopMHpyeMEBIC B XOJIC H3YICHHS
TEMBI: «ayTOCOMBD», KIIOJIOBBIE
XPOMOCOMBI», «KTOMOTaMETHBIN
II0J», «T€TEPOraMeTHBINH MO,
«CIIETUIEHHE TE€HA C TTOJIOM».

JlaroT XapakTepUCTUKY U OOBSICHSIOT
3aKOHOMEPHOCTH HACJIeJOBaHUS
MIPU3HAKOB, CLIETIJICHHBIX C ITOJIOM.

CoCTaBIAIOT CXEMBI CKpCIIUBaHUs.
YcraHaBiauBaroT IMPUYIUHHO-
CJICACTBECHHBIC CBA3U Ha IIPUMEPE
3aBUCHUMOCTH Pa3sBUTHUSA I10JIA ocobu
OT €€ XpOMOCOMHOTO Ha60pa.
Pematot 3aJa4yu Ha HacCJICJOBaHUC
IIPU3HAKOB, CLCIIICHHBIX C ITI0JIOM

Ilpaxmu-yeckas
paboma

«Pemienue resernuec-
KUX 3a7a4 Ha
HacJea0-BaHHe
MIPU3HAKOB, CLEIJICH-
HBIX C ITOJIOM)

[Ipe3enTa-mus
«CremnneH-Hoe ¢
MOJIOM Hacje 0-BaHHEY

§31, 3amaun Ha
CIICTIIICH-HOE ¢
OJIOM Haclie10-
BaHHE

38

O6o06maronmii ypok

OrnpenenstoT MoHATHS,
c(hOpMHPOBaHHBIC B XOJIC U3yUCHHUS
TEMBI.

OTtpabaThIBAIOT yMEHHUS
(hopMyITHPOBATH THIIOTE3H,

KOHCTPYHUPOBATh, MPOBOANTH

Pemenue
OHOJIOTHYECKUX 3a1a4




OKCIICPUMCHTDI, OLICHUBATDH
TMMOJIYYCHHBIC PC3YyJIbTAThI

39

3aKoHOMEp-HOCTH
W3MEHYHBOC-TH: MOJIUU-
KallMOHHas
n3MeHunBoctbHopma
peakuun

OrnpenenstoT MoHTHS,
dbopMuUpyeMbIe B X0/I¢ H3YUCHHS
TEMBI: U3MEHYUBOCTEY,

«MOJM (UK,
«Moan(bHKAIIMOHHAS
HU3MEHUYHBOCTEY, KHOPMA PEAKIIHID).
XapakTepu3yroT 3aKOHOMEPHOCTH
MOIU(PHUKAITHOHHON H3MEHUHBOCTH
OpraHu3MOB.

[TpuBoasT mpumMepsl
MOJU(PUKAIMOHHOM N3MEHUNBOCTH U
IIPOSABJICHUN HOPMBI pEaKIUH.

YcTaHaBIUBaOT IPUUYUHHO-
CJIEICTBEHHBIE CBSA3H Ha PUMeEpeE
OpPTaHU3MOB C IIUPOKOH U y3KOH
HOPMOM peaKru.

BemonasroT 1abopaTopHyto paboTy
10 BBISIBICHUIO U3MEHUYUBOCTH Y
OpraHn3MOB

Jlabopa-mopuas
paboma

«Br1gBIC-HUE
M3MEHYH-BOCTH
OpraHu3-MOBY

[Ipesenra-mus
«3aKOHHO-MEPHOCTH
U3MCHYU-BOCTH

§32

40

3aKoHOMEp-HOCTH
HW3MEHYHBOCTH:

MyTalluOHHasA
HU3MCHYHUBOCTH

OrnpenenstoT MOHAITHS,
(hopMHpyeMbIe B X0OJIE U3yUCHUS
TEMbI. KTCHHBIC MyTaIII/II/I»,
«XPOMOCOMHBIE MYTaIlHW,
«TEHOMHBIC MYTaITUNY», KyTPaTay,
«IIETICTIU, «ITYTLTUKAIIHS,
«WHBEPCHsI», «CUHIpOM JlayHay,
ITOJTMILIONIUSD, «KOJIXALIAH),
«MyTareHHbIE BEIIECTBAY.

XapakTepu3yrT 3aKOHOMEPHOCTH
MYTaIlHOHHOW M3MEHYUBOCTU
OpraHMn3MOB.

[IpuBOAT MprUMeEpbl MyTalui y
OpTraHU3MOB.

CpaBHHUBAIOT MOAU(DUKAIIUN H
MyTtanuu. O0CykIarT NpoOIeMbl
W3MEHYHBOCTH OPTaHU3MOB.

[Ipesenra-mus
«MyTanuu-oHHas
U3MCHYU-BOCTH»

§33, o
JKEJTaHUIO0
MOJITOTOBHUTH
pedepatsl Ha
Temy: «MyTta-
IIUM, BBI3bIBA-
oLme
3a001eBaHUs
Ye0-BeKay




41

OCHOBHBIE METO/IbI
CEJIEKIIUU pacTEeHUH,
JKUBOTHBIX U
MUKpPOOPraHU3MOB

OnpenenstoT MOHATHS,
dbopMuUpyeMbIe B X0/ H3YUCHHS
TEMBI: «CEJIEKIIHD»,
«THOPUAM3AIINS», «MACCOBBIN
0TOOpY», «HHIUBHIYATLHBIA 0OTOODY,
«YHUCTBIC JIUHUN),
«ONM3KOPOICTBEHHOE
CKPEIMBAHUEY, KTETEPO3UCH,
«MEXBHJI0Basi THOPUIU3ALIUY,
«UCKYCCTBCHHBIN MyTareHes»,
«OHOTEXHOIOTHS», «AHTHOHOTHKI.
XapakTepu3yroT METOIbI
CEJICKIIMOHHOU padoTHI.

CpaBHHUBAIOT MacCOBBIN U
WHAUBHYaJIbHBIN O0TOOD.

I'oToBsAT cOOOIIEHUS K YPOKY-
cemunapy «Cenekuus Ha ciayxoe
YEJIOBEKa»

IIpesenTa-nusa
«MeTobI CeJIEKIINNY

§34,

MIOATOTO-BUTH
coo0111e-Hus K
YPOKY-CEMHHAPY
«Cenek-11us Ha
ciryx0e uenone-
Kay

42 O06o0maronuii ypok- Brictynarot ¢ coobieHusIMHY, IIpesenTa-1iuu Kpatkoe
CEMHUHApP 00CYXIar0T COOOIIEHUS C yYaImxcs coJlepKaHHe
OJIHOKJIACCHUKAMH U YYUTEIEM TJTaBbI
ITo Teme «Cenexuus»
43 [TonmynsuroHHO-BUIOBOM OrnpenenstoT MOHAITHS, Jlabopa-mopuas IIpesenra-mus «Bun, §35, 3amanue

YPOBEHb: 001as
XapaKTEePUCTUKA

(dbopMupyemble B X0/Ie U3yUCHHS
TEMBI: «BUI», «MOP(OIOTUIESCKHIA
KpUTEpHH BUIAY,
«(U3UOTOTHUECKUI KPUTEPUI
BUJIa», «TEHETUYECKUN KpUTEpUH
BUJIa», «IKOJIOTUYECKUN KpUTEPU
BUJIA», «reorpapuuecKuil Kpurepun
BHJIa», KACTOPUYECKUIN KPUTEPUI
BHJIa», «apeain), «IOMYyJISIIHD,
«CBOMCTBA MOMYJIALAN»,
«OuoTHYECKHE COOOIIECTBAY.

JlaroT xapakTepuCTUKy KpUTEPUEB
BUJIA, IOMYJIALIMOHHOMN CTPYKTYpPHI
Busia. ONMCHIBAIOT CBOWCTBA
normyisnuid. OOBSICHIIOT POJIb
PENPOLYKTUBHON U30JISLUH B
MOJIJIepKaHNU 1IeIOCTHOCTH BUJA.

paboma

«M3ydyenue Mopdomno-
THYECKOTO KPUTEPHS
BUJIA»

€TI0 KPUTCPpHUN»

ctp.163




BBINOIHSIOT 1a00paTOpPHYIO paboTy
0 U3YYCHUIO MOP(HOJIOTHIECKOTO
KpHUTEpHUs BHJIA.

44

Okosoruyeckue GpakTopbl
U YCIIOBHUS CPEJIBL.

Ornpenenstor MOHATHS,
(dhopMuUpyeMbIe B X0/ H3YUCHHUS
TEMBI: «a0MOTHYECKHE
9KOJIOTHYECKHE (HaKTOPBD»,
«OHOTHYECKHE DKOJIOTHUECKUE
(hakTopBI», «KAHTPOIIOTCHHBIC
9KOJIOTHYECKHE (haKTOPBD»,
«IKOJIOTHYECKHE YCIIOBHSD»,
«BTOPHYHBIC KIIMMAaTUICCKHC
(dakTops». J1al0T XapaKTEPUCTHKY
OCHOBHBIX 9KOJIOTHYCCKHX (haKTOPOB
U YCJIOBUH CpeABbl.

YcranaBiauBamT IMPUYINHHO-
CJICACTBCHHBIC CBA3U Ha IIPUMEPE
BJIMAHHUSA 3KOJIOTMYCCKUX YCHOBHfI
Ha OpraHu3MBbI. CMBEICTIOBOE YTEHHE

IIpesenTa-1usa
«IKOJIOTU-YECKUE
(hbakTOpBI CpebD)

§36

45

[IpoucxoxaeHue BUAOB.
Pa3zBuTHE 2BOTIOIIMOHHBIX
MpEeJCTaBICHUN

OrnpenenstoT MoHTHS,
(dbopMuUpyeMbIe B X0/ H3YUCHHS
TEMBI: «IBOJIOIUD), «TCOPHUS
JlapBHHaY, «JIBUKYIIHE CHIIBI
SBOJIIOLIMHY, KA3MEHYMBOCTEY,
«bopb0a 3a cylecTBOBaHUEY,
«ECTECTBCHHBIN 0TOOPY,
«CHHTETHYECKAs TCOPHUs
SBOJIIOLIII.

JlatoT xapaKkTepucTuKy u
CPaBHUBAIOT HBOJIIOLMOHHBIE
npeacrasnenus JK.b.Jlamapka n
OCHOBHBIE TI0JI0KEHHUS YUEHHUS
Y.lapBuHa.

OOBSICHAIOT 3aKOHOMEPHOCTH
SBOJTFOIIMOHHBIX TTPOIIECCOB C
no3unuit yuenus Y.JlapeuHa.
T'oToBAT COOOIMIEHNS HITH
npeseHTanuu o Y.JlapBuHe B TOM
YHCIIe ¢ UCIIOIb30BaHHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHH.

[Ipesenra-mus
«Pa3zBuTne
DBOJIFOLIMOHHEIX
TIPEACTABICHUN»

§37, moaroro-
BUTH COOOILLE-
Hus o Y. /Japsu-
e u JXX.b.JIa-
Mapke




PabotaroT ¢ HTEpHETOM KaK C
HUCTOYHMKOM HMH(POPMALUU

46

[Monmynsnus kax
3JIeMEHTapHas €IUHHIIA
9BOJIOIUU

OrnpenenstoT MoHTHS,
(hopMupyeMbIe B X0OJIE U3yUCHUS
TCMBbI. ((HOHy.HSIIII/IOHHaH TCHCTUKA»,
«reHo(oHI».

Ha3zpIBaroT mpuYruHBEl H3MEHUHBOCTH
reHo(oH1a.

[MpuBOIAT IPUMEPHI,
JIOKa3bIBAOLIHE
MIPHUCITOCOOUTEITEHBIH

(amanTUBHBII) Xapak-Tep U3MEHCHUH
reHodonpa.

OO0CyXIaroT MPOOIEMbI IBHKYIIIHX
CHUI 3BOJTIOIMH C ITO3UIUI
COBpPEMEHHOM OMOJIOTHH.

CMBICIIOBOE UTEHHUE.

[Ipesenra-mus
«ITomynga-uus»

§38

47

Bopb0a 3a cymecTBoBaHHE]
U €CTECTBEHHEBIH 0TOOD

Ornpenenstor MOHTHS,
(bopMHpyEMBIC B XOJIC H3YUCHHUS
TEMBI: «BHYTPUBHI0Basi O0prOa 3a
CYIIECTBOBAHHEY, «MEKBUIOBAS
0opn0a 3a CyIIeCTBOBAaHHEY,
«bopb0a 3a cyImecTBOBaHUE C
HEeOIarONPUATHBIMHU YCIOBUSMHE
CpeIbl», «CTAOMITH3UPYIOIIHUI
€CTECTBEHHBII 0TOODP», «ABIKYIIUH
€CTECTBEHHBIN 0TOOPY.

XapakTepusyroT (GpopmMbl 60pHObI 3a
CYIIECTBOBAHHE U €CTCCTBEHHOTO
otbopa.

[TpuBoAAT IpUMEPHI UX TPOSIBICHUS
B IIPUPOJIE.

Pa3pabaTbIBaoT SKCIIEPUMEHTHI 110
W3YYCHUIO AeUCTBUI 0TOODA,
KOTOpBIE CTAaHYT OCHOBOI OyIyIero
y4eOHO-UCCIIEJOBATENBCKOTO
MPOEKTA.

CMBEBICIIOBOE UTEHUE

[Ipesenra-must «boproa)l
3a CyIeCTBO-BaHHE U
€CTECTBEH-HBIH 0TOOP»

§39, BeIMIOTHE-
HUE y4eOHO —
UCCIIeI0-BaTeIb-
CKHX ITPOEKTOB
0 U3y4e-HHIO
Jlef-CTBUI
€CTeCT-BEHHOTO
otbopa.
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Bunoob6pazoBanue

OnpenenstoT NOHATHS,
(bopMupyeMBIe B X0/1e N3yUEeHUS
TEMBI: «MHKPO3BOJIIOLINS,
«UBOIILUS», «PEIPONYKTHBHASL
U30JISILHUS», «BHI000pa3OBaHUEY,
«reorpaduyeckoe
BUJI000pa30BaHUE). XapaKTePU3yIOT
MEXaHHU3MBI TeorpadIaecKoro
BU1000pa30BaHMs C
UCIIOJIL30BaHUEM PUCYHKa
y4eOHuKa. CMBICIIOBOE YTCHHUE C
MOCJIETYIOIINM BBIJBHIKEHHE
TUTIOTE3 O APYTUX BO3MOKHBIX
MeXaHHU3Max BHI000pa30BaHHs

IIpesenTa-nusa
«MUKpO-3BOIIOLHSD

§40, 3amanue
ctp.191

49

MakpoaBosonus

OrnpenensitoT MOHATHS,
(opMupyeMbIC B XOJIC H3YICHHS
TEMBIL: «MaKpO3BOIIOLH,
«HaIIpaBJICHUSA 3BOJIIOLNN,
«OHOJIOTHIECKHI TTPOTpeccy,
«OHOJIOTHIECKHI perpeccy,
«apoMop}o3y, «KHANOATATITALINNY,
«rereHepanusy. XapakTepu3yroT
TJIAaBHBIC HATIPABIICHUS BOIOLUH.

CpaBHUBAIOT MUKPO- U
MAaKpO3BOJTIOIIHIO.

O6cy>kaat0T NPOOIEMBI
MaKpO3BOJIOLUH C
OJIHOKJIACCHUKAMH U YUHUTEIICM.

PaboTaroT ¢ TOIMOTHUTEILHEIMU
HH(POPMAIIMOHHBIMU HCTOYHHUKAMH C
LIENIBIO OATOTOBKH COOOIIEHUS UITH
MyJIbTUMEINA MPE3ESHTALNHU O
(akTax, JOKa3bIBAIOIINX YBOIIIOLUIO

[Ipe3enTa-mus
«Maxpo-3BOIIOTIHS

§41,
ITOJATOTOBHTE
Co00IIIe-1s HIIN
MYJIbTH-MEIHA
NPE3EHTAIHH O
(bakTax, q10Ka3bl-
BaIOIKX 3BOJIIO-
LU0

50

O6o06marommi ypok-
ceMHHap

BeicTynaroT ¢ cooOLIeHusIMH,
00CYXIar0T COOOIIEHHS C
OJTHOKJIACCHUKAMH ¥ YUHUTEISIMU

Kpatkoe
coJiepKa-Hue
[JIaBBI

51

Co00111eCTBO, IKOCHUCTEMA,
OHOTEOIICHO3

OrnpenenstoT MOHATHS,
dbopMupyeMbIe B X0/I¢ H3YUCHHS
TEMBI: «OHOTHYECKOE COOOIIIECTBOY,
«OHOIIEHO3Y, «IKOCHCTEMAY,
«OHOTeOIIEHO3).

[Ipesenra-mus
«DKocucreMa u
OHOreoIe-HO3»

§42, 3amanue
cTp.203




OnuceIBaIOT U CpaBHHBAKOT
9KOCHUCTEMBI Pa3JIMYHOTO YPOBHHI.

ITpuBOAAT IPUMEPHI IKOCUCTEM
pa3HOro ypoBHS.

XapakTepusyroT akBapuyM Kak
HCKYCCTBEHHYIO 9KOCHCTEMY

52

Cocras u cTpyKTypa
cooO1iecTBa

OrnpenensitoT MOHATHS,
(bopMHpyeMEBIC B XOJIC H3YICHHS
TEMBI: «BUI0BOE Pa3HOOOpas3ue»,
«BHJIOBOM COCTaB», «aBTOTPOQBI»,
«TeTepoTPOdBD», KIIPOAYIIEHTED,
«KOHCYMEHTBI», «PEeyLICHThI»,
«IPYCHOCTB», «PEIIKNE BUIBLY,
«BHIBI-CPEI000Pa30BATEITI.
XapakTepu3yroT MOp(OIOrHIeCcKyIO
U IPOCTPAHCTBEHHYIO CTPYKTYPY
COOOIIECTB. AHAIUZHPYIOT
CTPYKTYpYy OMOTHYECKUX COOOIIECTB
O CXeMe

[Ipesenra-mus «CocraB
U CTPYKTypa co00-
LIECTB»

§43,

clieJaTh aHaIu3
OHOreoIeHO3a
VYV nbsHOBCKOM
obnacT 1o
IIPEUI0KEHHON
cxeme

53

MexBUI0BBIE OTHOILICHUS
OpraHM3MOB B DKOCHCTEME

OnpenenstoT NOHATYS,
(hopMUpyeMBbIE B XOJI€ U3yUEHUS
TEMBL: KHEUTPAIU3M»,
«aMeHCaIU3M», KKOMMEHCAIU3M»,
«cUMOUO03», «IIPOTOKOOIEPALIUSY,
«MYTyaau3M», «KKOHKYpPEHIIHA»,
CXULHUYECTBOY, KI1APA3UTH3MY.

PemaroT skomoruueckue 3aJJa4yu Ha
IIPUMEHCHUE DKOJIOTHIECKUX
3aKOHOM€pHOCTeI\/'I.

IIpuBogsT npumMepsl
MOJI0KUTENBHBIX U OTPHLATENBHBIX
B3aMMOOTHOLIEHU OPTaHU3MOB B
HOMYJIALUAX

IIpesenTa-nusa
«MeKBHU-JIOBEIC
OTHOUIEHUS] OPTaHU3-
MOB B 9KOCHCTE-ME»

§44, pemenue
3KOJIOTU-YECKUX
3a1a4
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IloToku BelecTBa 1
OHCPIUU B DKOCUCTEME

Ornpenenstor MoHTHS,
(bopMUpyeMbIe B XO/IE U3YUCHHS
TEMBI: «ITMPaMHUIa YNCIICHHOCTH U
OHoMacch».

JlatoT XxapakTepucTHKy poyu
aBTOTPO(MHBIX U FeTEPOTPOPHBIX
OpPraHU3MOB B SKOCHUCTEME.

IIpesenTa-1usa
«IToToxu BemiecTBa u
SHEPTUHU B HKOCHUCTE-
Me»

§45, 3amanus
cTp.216




Pemaror sKooTHUeCcKre 331241 Ha
IPUMEHEHHE KOITOTHYECKUX
3aKOHOMEPHOCTEM.

55

Camopa3zBurue
9KOCHUCTEMBI.
DKonornyeckas
CyKIleccus

Ornpenenstor MOHATHS,
(dhopMuUpyeMbIe B X0/ H3YUCHHUS
TEMBI: PABHOBECHE», «ITEPBUIHAS
CYKIIECCHS, «BTOPHYHAS
CYKIIECCHSD».

XapakTepu3yroT MPOLECCHI
CaMOpa3BUTHSI SKOCHCTEMBI.

CpaBHHMBAIOT IEPBUYHYIO 1
BTOPUYHYIO CYKLIECCHH.

PaspabarsiBaroT 1uraH ypoka-
IKCKYpCHU

IIpesenTa-1usa
«Camopas-Burue
YKOCHUCTE-MBI»

§46, pa3pabo-
TaTh IIJIaH
IKCKYP-CHH

56

O06o0maromui ypox —
3KCKyp-cus «broreorneHo3s
napka [To6embn»

I'oToBsT oT4eT 00 IKCKYpCHH

OTtuéT no
pe3yibTa-TamMm
IKCKYp-CUH

57

Buocdepa. Cpenoodpa-
3yIOIIasi IeSITEIbHOCTh
OpraHu3MOB

Omnpenensior MoHATHS «Ouochepay,
«BOJIHAS Cpe/Iay, «Ha3eMHO-
BO3YIIHAS CPE/Iay, KIOUBaY,
«OpTaHU3MBI KaK cpeqa OOUTaHuUs»,
«MEXaHUYECKOE BO3JICUCTBHEY,
«PU3UKO-XMHUYECKOE
BO3/ICHCTBHUEY, «IIEPEMEIICHHE
BEIIIECTBAY, «TYMYCY,
«puUIBTpaIUL.

XapakTepusyroT ouochepy Kak
rIo0aNbHYI0 9KOCUCTEMY .

[IpuBOAT pUMEPHI BO3ICUCTBUSA
JKUBBIX OPraHU3MOB Ha PA3IUYHbIC
Cpebl )KU3HU

IIpesenTa-nusa
«buocde-pa»

§47
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KpyroBopot BelecTs B
ouocdepe

Ornpenenstor MOHITHUS
«OMOTeOXUMHMYIECKUI ITHKIT,
«OnoreHHbIe (MUTATEIBHBIC)

BEIIIECTBA», «MUKPOTPO(DHBIC
BEIIIECTBaY», «MaKPOTPO(hHBIE
BELIECTBA», «MUKPOJIEMEHTHD».

XapakTepusyoT OCHOBHBIC
OMOTeOXMMHUICCKUE ITUKIIBI Ha

IIpesenTa-1usa
«KpyroBo-pot Belects
B OHochepe»

§48




3emite, HCIONB3YS HILTIOCTPALUT
yueOHHKA.

VY CTaHaBIUBAIOT IPUYHHHO-
CIICZICTBEHHBIE CBSI3H MEKIY
ounomaccoit

(TPOAYKTHBHOCTHIO) BUA U €r0
3HAYEHHEM B ITOeP/KAHUN
(bYHKIIMOHHPOBaHUS COOOIIECTBA.

59

DBoronus Onocheps

OnpenernstoT NOHATHS «KHBOE
BEIECTBOY», «OMOIreHHOE BEIIECTBOY,
«OHMOKOCHOE BEIIIECTBOY, «KOCHOE
BEIIECTBOY, «IKOJIOTHIECKHUI
KpHU3HCY.

XapakTepu3yroT MPOLEecChl pAHHETO
3Tarna dBOJIOIHK OHOChEpHI.

CpaBHUBAIOT OCOOCHHOCTH
KpyroBOpOTa yTiepoJia Ha Pa3HbIX
ATanax BOJIIOIHUY Ouochepbl 3eMIu.

OOBSCHSAIOT BO3MOKHBIE TPUIUHBI
9KOJIOTUYECKUX KPU3HCOB.

YcraHnaBiauBaoT IIPUYUHHO-
CJICACTBCHHBIX CBA3HU MCKAY
JACATCIIBHOCTBIO YCJIOBCKA U
9KOJIOTHUICCKUMHU KpU3nucaMu.

IIpesenTa-nusa
«DBOJIIO-1TUA
6uochepsn»

§49

60

I'unote3bl BOBHUKHOBEHHUS]|
KU3HHU

Ornpenenstor MOHITHUS
«KPEAITMOHU3MY,
«CaMOIIPOH3BOIEHOE 3aPOKACHUCY,
«TUIOTE3a CTAI[HOHAPHOTO
COCTOSIHHS», «TUTIOTE3a
MaHCIIEPMHIM», «THITOTE3a
OHOXUMHYECKO HBOTIOIIAN.
XapakTepu3yloT OCHOBHBIC
THIIOTE3bI BOHUKHOBCHUS KU3HH Ha
3emite. OOCYXIAIOT BOIIPOC
BO3HHKHOBCHUS JKU3HH C
OTHOKJIACCHUKAMH W YIHUTEIIEM.

IIpesenTa-1usa
«['unore3bl BOSHUKHO-
BEHUS JKU3HN»

§50

61

PazButue npeacraBieHui
0 TMPOUCXOXKJICHUH KU3HU.
CoBpeMeHHOE COCTOSIHIE

poOIeMBbI

Ornpenenstor MOHITHUS
«KOAIepBaThD», «IPOOHOHTED,
«THUIIOTE3a CUMOMOTHYIECKOTO
MPOUCXOXKICHUS DYKAPHOTHUESCKUX
KIICTOK», «THIIOTE3a

IIpesenTa-1usa
«IIpouc-xoxnenue
SKU3HU»

§51




MIPOHUCXOKICHUS dYKaPHOTHICCKUX
KJIETOK U MX OPTaHOUJIOB ITyTEeM
BIITUMBAHUSA KJIETOYHOU
MeMOpaHBD), «IIPOTCHOTY,
«ybaKkTepum», «apxeOaKTePHm».
XapakTepu3yloT OCHOBHBIE 3TallbI
BO3HHKHOBEHUS U PA3BUTHSA )KU3HU
Ha 3emIe.

OnuchIBaIOT MOJIOKEHUS OCHOBHBIX
THUIIOTE3 BOSHUKHOBCHUS )XU3HU.

Cpasnusiot runoressl A.J11.Onapuna
u JIx. XonmetiHa.

OO6cy)IatoT npoOIeMBbI
BO3HUKHOBCHUSI U Pa3BUTHS JKU3HU C
OJTHOKJIACCHUKAMH M yUHUTEIICM

62

PasButuHe xu3HU Ha
3emite. Opbl IpeBHEHIICH
U IpEBHEN XKU3HU

OnpeaenstoT NOHATHS «3pay,
«IEPUOIY, «IT0Xa», KKaTapXeiy,
«apxeiy, «mpoTepo30ii»,
«I1a7Ie0301», «ME30301»,
«KAMHO3011», «I1aJI€OHTOJIOTHSI,
«KEMOPHID», «KOPAOBUKY», «CUITYPY,
«JIEBOHY», KKapOOH», KIIEPMb),
«TPUIOOUTBD», PUHUODUTED»,
«KHCTETEPHhIE PHIOBDY,
«creronedanbly, KAXTHOCTETH»,
«Teparncuas». XapakTepu3yoT
Pa3BUTHE XU3HU Ha 3eMJie B 3pPbI
JpeBHENIIEN U IpEBHEN KU3HU.
[IpuBoAAT IPpUMEPHI OPTAHNU3MOB,
HaCeJSIBIINX 3EMITIO B 3PBI
JpeBHENIIEN U IPEBHEN KU3HU.

Y cTaHaBIMBAOT IPUYUHHO-
CJIEJICTBCHHBIC CBS3H MEXKILY
YCIOBUSIMH CPEIbl OOUTAHUS U
9BOJTIOIMOHHBIMHU TIPOIIECCAMU Y
Pa3IMYHBIX TPYIII OPraHU3MOB.
CMBICIIOBOE UTCHUE C
MOCIIETYIOIIAM 3aTIOJTHCHHEM
TaOIUIIEI

KII3Y, ung. Pabora

[Ipesenrta-ust «pbl
JpeBHEN-11Ie U
JIPEBHEN KU3HI»

§527 O(bop_
MIJICHHUC JICHTBI
BpEMCHHA
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Pa3Butue xu3HU B
Me3030€ U KaltHO30€e

OnpeesnsiioT NOHATHS «TpUacy,
«IOpa», «MeJ», «THHO3aBPHI»,
«CyMUaThle MIECKOIHUTAIOIIHEY,
«IUTALleHTapHBIC MJIEKOIHUTAIOLIHEY,
«TaJIeOTeH», KHEOTCH»,
«aHTPOILIOTEH.

XapakTepu3yrT OCHOBHBIC TICPUOIbI
Pa3BUTHSI )KU3HH Ha 3eMIIe B
ME3030€ U KalHO030€.

[TpuBoAAT MpUMEPHI OPraHU3MOB,
HACEJISBIINX

3eMITI0 B KaHO30€ U ME3030¢€.

VYcTaHaBIMBaOT IPUYUHHO-
CJICICTBEHHBIE CBSA3U MEXITY
YCIOBHSAMH CpeJibl OOUTaHUS U
HBOJTIOIMOHHBIMH IIPOLIECCAMU Y
Pa3IHYHBIX TPYIIT OPTaHU3MOB.
CMBICTIOBOE YTEHHE C
MOCIIEAYIOIINM 3aII0JTHCHUEM
TaOJIHIIBL.

PaspabarbiBatoT mianaypoka-
9KCKYPCHHU B KpaeBeJUeCKUil My3eil.

IIpesenTa-nusa
«Pa3BuTHe XH3HU B
ME3030€ U KalHO030€»

§53,

HPOJI0JI-KEHUE
oop-MIeHHS

JICHTBI BpEMEHU

64

O60061mato-muit ypok-
3KcKkypceus «Pa3Butue
YKU3HU Ha 3eMiie»

I'oToBAT oTYeT 00 IKCKYpCUH

CocTta-BUTh
OTU€T 00 DKCKYP-
cHH

65- 66

AHTpOIIOreHHOE
BO3JIciicTBHE Ha OHochepy|

OnpenensitoT MOHITHUS
«aHTPOIIOTEHHOE BO3JICHCTBHE Ha
ouocdepy», «HOOChHEPaY,
«IPHUPOHBIC PECYPCHD».

XapakTepu3yroT YeJIoBeKa KaK
6uoCoIMaNbHOE CYIIECTBO.

OnKCHIBAIOT SKOJOTHYECKYIO
CUTYAIUIO B T. YIIbSTHOBCKE U
VIBAHOBCKO# 001aCTH.

YcranaBiauBamT IMPUYINHHO-
CJICACTBEHHBIC CBA3U MEKIY
JACATCIIBHOCTBIO YCJIIOBECKA U
9KOJIOTUYCCKUMU KpHU3nCaMH

Jlabopa-mopuas
paboma: «OneHKa
KauyecTBa OKpyKaro-
el cpeaspn»

[Ipe3enTa-mus
«AHTpOTIO-TEHHOE
BO3JICHCT-BHE Ha
HPUPOY», JIYIIbL,
Mpo3pad-Hasi Kiesas

miéHKa, Oenas Oymara.

§54, oTu€T 0
nabopa-TopHO
paborte.
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OCHOBEI PpallnOHAJIBHOTO
OpHUPOAOIIOJIb30BAHUA

OnpenenstoT NOHATHS
«paIMOHANBHOE
MIPUPOJIOTIONIE30BAHHIEY, «OOIIECTBO
OJTHOPA30BOTO

MOTpeOICHU». XapaKTePU3YIOT
COBPEMEHHOE YEJIOBEYECTBO KaK
«OOIIECTBO OJTHOPA30BOTO
MTOTPEOICHUS.

OO6cy>k1al0T OCHOBHBIC MPUHIIUIIBI
PalMOHAJIIBEHOTO UCIIOIb30BAHMS
IIPUPOJHBIX PECYPCOB

IIpesenTa-nusa
«OCHOBBI panuo-
HaJIBHOTO MPUPOAO-
MOJIB30Ba-HUS

§55, 3amanus
ctp. 271

68

O06o0maronmi ypok-
KOH(epeHIusI

BricTynaroT ¢ cOOOmEHUSIMH 110
teMme. [IpeicTaBNsSroT pe3yabTaThl
y4eOHO-MCCIIeI0BATEbCKOM,
MIPOEKTHON ACSITEIIbHOCTH




