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PabGouas mporpamma paspaborana Ha ocHoBe DemepanbHON pabouell MPOTrpaMMBI IO
yaeOHOMY TIpeametry «buonorusy mig ygammxcs 10-11 kimaccoB ¢ yueroM TpeOOBaHUMN K
pe3ysbTaTaM OCBOCHHUS MPOTPAMMBI CPETHET0 00IIIeTr0 00pa3oBaHUS.



1. [losicHuTEILHASA 3aIMCKA

1.1. PaGouas nporpamma 1o 6uosioruu (6a30BbIi YpOBEHB) pa3paboTaHa B COOTBETCTBUH
¢ yuebubM maHoM ['BOY mkonsr Ne575 Tlpumopckoro paiiona Cankt-IletepOypra Ha ocHOBe
TpeboBanmii Kk pe3yabTaTaM OCBOCHHS TPOTpaMMbl CpemHero ooOmero oOpa3oBaHHs, B
cooTBeTcTBUH ¢ DenepanbHOi paboueil mporpaMMoii mo yuebHomy npeamery «buomorus».

1.2. Tlporpamma mo Ouosormu AaéT TPEACTaBICHHE O IENIX, 00 oOIIel cTpaTeruu
oOy4yeHHs, BOCHUTAHHS M Pa3BUTUS, OOYYAIOMIMXCS CpEACTBaMHU Y4YEOHOro IMpeaMera
«buonorusi», ompenenser o0sf3aTeIbHOE MPEAMETHOE COJEp)KaHUE, €ro  CTPYKTYpY,
pacmpenienieHue TO pas3lenaM U TeMaM, PEKOMEHIYEeMYIO IOCIEA0BATEIbHOCTE H3YyYCHHS
yueOHOro Marepuaja C Y4E€TOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU
00pa30BaTeNLHOTO MPOIlecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaIOIUXCS.

B mporpamMe mno OHONOTMHM TakXe YYMTHIBAIOTCA TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJMETHBIM M MpPEIMETHBIM pe3yibTaTaM oOydeHus B (popMHUpOBaHUH
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEILHOMN JACATEIBPHOCTH/YICOHBIX TEUCTBUH, O0YJAIOIIMXCS 110
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOT0 00pa30BaHMUsL.

B mporpamme mo 6umonorum (10-11 kmaccel, 6a30BbIil YpOBEHB) peali30BaH MPHHITUI
IPEEMCTBEHHOCTH B HW3Yy4YeHUM Ouosoruu, Onarofaps dYeMy B HEH NpocMaTpuBaeTcs
HAIpPaBJIEHHOCTh Ha Pa3BUTHUE 3HAHUI, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTALMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIIUICHHS,
IPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HM U OEpeKHbIM OTHOIIEHHEM K OKpYy)Karolen
npupoaHoit cpene. IlosToMy Hapsay ¢ H3ydyeHHEM OOIEOMOJIOTMYECKUX TEOPHH, a TaKxke
3HAHUU O CTPOEHHH >KUBBIX CHCTEM PA3HOTO PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B HUX
IPOIIECCOB B TMPOrpaMMe MO OHOJOTMU YJEeNIEHO BHHUMAHHE HCIOJIb30BAHUIO IOJTYYEHHBIX
3HAHUU B IOBCETHEBHOM JKU3HU AJISl PEIICHUs MPUKIIAJAHBIX 33/1a4, B TOM 4HCIe: TPOQUIaKTUKN
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHUN  YEJOBEKa, MEIUKO-TEHETUYECKOr0  KOHCYJIbTHPOBAHMUA,
000CHOBaHHUS HKOJIOTUYECKHU 11eJIeCO00pa3HOro MOBEACHHUS B OKpYXKAloIlel MpUPOAHOIl cpele,
aHanmM3a BIMSHUS XO3AHCTBEHHOH JEATENPHOCTH YEJIOBEKAa Ha COCTOSHHE MPHUPOIHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJIEHHE BHUMaHHUS K MPUKIAJHONW HANpPaBICHHOCTH y4e€OHOTO
npeamera «bUONIOTHs» MPOIUKTOBAHO HEOOXOIMMOCTHIO 0OeCneueHs] YCIOBUN JUIsl PELICHHUs
OJIHOI M3 aKTyaJIbHbIX 33/1a4 MIKOJBFHOTO OMOJIOrHYECKOTro o0pa3oBaHus, KOTOpas Mperoaraet
¢dopmupoBaHHe y O0yYalomUXCS CIOCOOHOCTH AMANTHUPOBAThCA K H3MEHEHHUAM TUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUPA.

Buonorus Ha ypoBHe cpenHero oouiero o0Opa3oBaHusi pacmupser 1 00001aeT 3HaHUs O
KUBOM MpHpojae, €€ OTIMYUTEIbHBIX MPU3HAKaX — YPOBHEBOW OpraHM3allM W 3BOJIOLUH,
CO3/1a€T YCJIOBUS JUIA: TMO3HAHUS 3aKOHOB JKUBOM MPUPOABI, GOPMHUPOBAHUS (DYHKIIMOHAIBHOU
IPaMOTHOCTH, HaBBIKOB 3/]J0pPOBOT0 U Oe30macHOro o0pasza >KU3HH, IKOJIOTUYECKOTO MBIIIICHHUS,
[IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

bonbmioe 3HaueHue OuWoONIOTHS UWMEET TaKKe [Js pEHIeHUs BOCHHUTATEIbHBIX H
Pa3BUBAIOIIMX 3a/1a4 CPEJAHEro oomero oOpa3oBanus, counanu3auuu odydaronmxcs. Mzyuenue
Oouosoruun obecrieunBaeT YCIIOBHS TUTSt dbopmupoBaHHs HMHTEJUICKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HAaBBIKOB, 3CTETMYECKOW KYJIBTYpHI, CIOCOOCTBYET
MHTETpay OUOJOrMYeCKUX 3HAHUN C MPEICTaBICHUSIMH U3 APYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U reorpaduu. HazBaHHbIE OJ0XKEHUS O MPEAHA3HAYCHUN y4eOHOTO
npenMera «buonorus» COCTaBUIM OCHOBY [UIsl ONpENENCHHUs MOAXOI0B K OTOOpy u
CTPYKTYPUPOBAHUIO €T0 COJIEPIKaHMS, IPEACTABICHHOTO B IIpOrpaMMe Mo OHOJIOTHH.

CrtpykTypupoBaHHe coJepkaHus y4eOHOro MmaTepuaiga B IporpaMMme Mo OuoJIoruu
OCYILIECTBIICHO C Y4ETOM MPHUOPUTETHOTO 3HAYEHUS 3HAHMNA 00 OTIMYUTENBHBIX 0COOEHHOCTSIX
J)KUBOM TMPUPOIBI, O €€ YpOBHEBOM OpraHu3allud WU 3BOJIOLMH. B COOTBETCTBMM C 3TUM B
CTPYKType yueOHOro mpenmeTa «buonorus» BbIIENEHBI CIEAYIOIINE COAEpKaTeNbHbIC JTHHHM:
«buonorus xak Hayka. MeToabl HaydHOTro mo3HaHUsM», «KieTka kak OHONOruyeckas CucTemMay,



«Opranusm Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOrooOpazue OpraHM4ecKoro MUpay,
«OBOITOLHS KUBOH MPUPOIBI», «IKOCUCTEMBI U TPUCYIIINE UM 3aKOHOMEPHOCTI.

Henp u3yuenuss yuebHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJIAJCHHE
O0y4JalIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHATBHOW OpraHU3allid JKUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpEeTeHHEe YMEHUN UCIIONIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JIEUCTBUH B
OTHOIICHUH 00BEKTOB )KMBOW IPUPOJIBI U PEIICHUS PA3IIMYHBIX JKU3HEHHBIX MTPOOJIEM.

JlocTukeHue 1enu u3ydeHus ydueOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CIeAYyOMnX 3a1ay:

OCBOEHHE OO0YYaroIIMMHCS CUCTEMbl 3HAHUN O OHOJIOTUYECKUX TEOPHUSX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiaX, CIYKalluX OCHOBOU Iisi (OpMUPOBAHUS
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOAaX HAay4YHOIO TIO3HaHUA,
CTPOCHUH, MHOTOOOpa3MM U OCOOCHHOCTSIX JXHBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3AINU,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHY;

dbopMupoBaHHE y OOy4YaIONUXCS MO3HABATENBHBIX, MHTEIUICKTYATbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpollecce aHalKu3a JaHHBIX O MYTSAX Pa3BUTUS B OMOJIOTMU HAYYHBIX B3TJISA0B,
U7 U TOIXOIOB K H3YUEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHHU3aINH;

CTAHOBJICHHE Yy OOydJarommuxcsi OOmed KyJIbTyphbl, (YHKIMOHAJIHLHON TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OLIGHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpa KUBOW MPUPOJLI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJYYCHHBIX PU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE y OOydYaOUUXCS yYMEHUU HWILTIOCTPUPOBATH 3HAYEHUE OMOJOTHYECKHUX
3HAaHUW B MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHHS 4YEJIOBEKOM >XHUBON MPHUPOJIBI,
HEO00XO0IUMOCTH OEpEeKHOTO OTHOMICHHSI K HEW, COOIOIEHUSI STUYECKIX HOPM TPU MPOBEACHUN
OMOJOTUYECKHUX UCCIIEIOBAHMI;

OCO3HAHWE IEHHOCTH OMOJIOTMUYECKUX 3HAHWW NJISl TTOBBIIIECHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHWN M YMEHUH B TOBCEIHEBHOW XHU3HH Ul OLIEHKU
MOCJIC/ICTBHM CBOEHW NEATEILHOCTH IO OTHOIICHHWIO K OKpYKaromiel cpene, cOOCTBEHHOMY
3JI0pOBbIO, 00OCHOBAHHE U COOIIOICHUE Mep MPO(PUIAKTHKH 3a00JIeBaHHH.

B cucteme cpennero obmero oopazoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHE,
SIBJIIETCSL. 00s3aTeIbHBIM Y4YEOHBIM MPEIMETOM, BXOISIIMM B COCTaB MPEIMETHOW 00IacTw
«EcTecTBeHHO-HAyUYHBIE [TPEIMETHI.

1.3. Ha w3yuenue mnpeamera «buomorus» Ha 0a30BOM YypOBHE CPEIHETO OOIIETro
00pa3zoBaHus OTBOJIUTCS 68 yacos:

B 10 knacce — 34 uaca (1 yac B Hezemo),
B 11 Kmacce — 34 yaca (1 yac B Hezemo0),

[Ipennaraemblii B mporpamme 1mo OWOJIOTHH TIEpeYeHb JTa00paTOPHBIX M MPAKTUYECKHUX
pabor momoOpaH ¢ y4€TOM WMHAMBUAYATbHBIX OCOOEHHOCTEH O0OydJaromuxcs, CIHCKa
OKCIIEPUMEHTANBHBIX 3aJaHHi, MpeIIaraéMblx B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO
JK3aMeHa 10 OHWOJIOTHH.

1.4, Tekymmii KOHTPOJIb W TPOMEXKYTOUYHAS aTTeCTallds IO Y4eOHOMY TMPEAMETY
npoBoasTcs B cooTBeTcTBUU ¢ «llomoxkenuem o opmax, NEpUOAUYHOCTH, MOPSIKE TEKYLIETO
KOHTPOJIS YCTIEBAEMOCTH U IIPOMEKYTOYHON aTTECTALUN YUAIITUXCS».




2. [Inanupyemblie 00pazoBaTe/ibHbIE Pe3yJIbTaThl
JINYHOCTHBIE pPe3yJbTAThI

B crpykType NUYHOCTHBIX pe3yabTaTOB OCBOCHHS mpeameTra «buonorus» BblAEIEHBI
CIICAYIOIIME  COCTAaBIIAIOIIME: OCO3HAHUE OOYYaIOUIMMMCS  POCCHHCKON  Tpa)IaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIHHOCTH M CaMOOIpEAENECHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHUIO OWOJIOTHH, IIEeTICHANPABICHHOE pa3BUTHE BHYTPEHHHX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUYECKHUX TPaJWLUN pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBAThCS B
CBOGM  JEATENbHOCTH  I€HHOCTHO-CMBICIOBBIMM  yYCTaHOBKAaMH, TPUCYLIUMHU  CHCTEME
OMOJIOTUYECKOTO0 00pa30BaHUs, HAIUYMe HSKOJIOTHYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh 1I€JIU U CTPOUTD KU3HEHHBIE TIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUA MpeameTa «bHoJorus» HOCTUTalOTCd B €AUHCTBE
yueOHOM M BOCIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMHU, UCTOPUUYECKUMH U JTYXOBHO-HPABCTBEHHBIMU LIECHHOCTAMH, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH M HOPMaMu MOBEACHUSI M CIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMHU JMYHOCTH, MATPUOTU3MA,
YBa)XEHUSI K 3aKOHY U IPaBOMOPSAKY, YEJOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBaOXCHHS, OEPEeKHOr0  OTHOIICHHWS K  KyJAbTypHOMY  HACIEOUI0O W TPAJAULUAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPYKarollen cpee.

JIu4HOCTHBIE Pe3yabTaThl OCBOCHUS YI€OHOTO MpeaMeTa «BHONOoTHsy JOMKHBI OTPakKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOMUXCsl PYKOBOICTBOBATHCS CHOPMHUPOBAHHOW BHYTPECHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTALUW, TO3UTUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM LEHHOCTSIM  POCCHIICKOrO  oOIIecTBa,
pacuIMpeHne >KM3HEHHOTO OIbITa M OMbITa JEATEIbHOCTH B IMPOILIECCE peaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa)IaHCKOTO BOCIIUTAHUS:

cOPMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMK  OOydarolmerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

OCO3HAaHHE CBOMX KOHCTHUTYIMOHHBIX MpaB U OOS3aHHOCTEH, yBa)KEHHE 3aKOHA U
MPaBOMNOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM JESATENbHOCTU NP CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U MO3HABATEIBHBIX 33/1a4, BHITTOTHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENsTh COOCTBEHHYIO TIIO3MIMIO [0 OTHOLIEHUIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHE YYMUTbIBaTh B CBOMX JCWCTBUAX HEOOXOAMUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ PasHBIMU yOEXKICHUSIMU, KYIbTYPHBIMH [IEHHOCTSMH U COLUATHHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B TIPOILIECCE COBMECTHOT'O BBINIOJHEHUSI Y4EOHBIX,
MO3HABATENIbHBIX M HCCIIEOBATEIbCKUX 3a/1ady, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 00CYXKIEHUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM IEATEIBHOCTH;

2) MaTpUOTHYECKOTO BOCTIUTAHHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKOMN TPakTaHCKON MIEHTUYHOCTH, MaTPUOTH3MA, YBOKCHHS
K CBOEMY HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PoauHoM, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBO S3bIK U KYJIBTYPY, IPOLIUIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHWE K MPUPOJAHOMY HACICAMI0 U MAMSITHUKAM MPUPOIBI,
nocTxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUUCKMX YUYEHBIX B CTAHOBJICHHE W pa3BHUTHE
OMOJ0TUY, TOHUMaHHS 3HAY€HUs OMOJIOTUHU B TIO3HAHUM 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO O0IIeCTBa;

uaeitHas  yOexAEHHOCTh, TOTOBHOCTh K CIyXeHHio u 3amuTe OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;



3) yXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUE AYXOBHBIX LIECHHOCTEN POCCUNCKOr0O HApOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U IPUHUMATH OCO3HAHHBIC PEUICHUS, OPUECHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM pPOJUTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPATULIMUSIMHU HAPOJIOB
Poccnu;

4) 3CTETHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOUasl AICTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

ITOHUMAaHHE SMOLMOHAIBHOTO BO3/EMCTBUS AKUBOM IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXEHHUIO B Pa3HbIX BHUIAX HCKYCCTBA, CTPEMJICHUE MPOSBISITH
KaueCTBA TBOPYECKOMN JINUHOCTH;

5) ¢u3uveckoro BOCHUTAaHUS, (GOPMHUPOBAHUS KYJIbTYPhl 30POBbSI M SMOLMOHAIHHOTO
OyraromosTy4ausi:

MMOHMMAHKE W pean3alus 310pOBOT0 U 0€30macHOro 0opasa KU3HH (30POBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢uU3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAHUE IIEHHOCTH TMPaBWJI WHIWBUIYATbHOTO ¥ KOJUICKTUBHOTO 0€30MacHOoro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHWE TOCJICACTBUI U HEMPUITHS BPEIHBIX MPUBBIUEK (YHMOTPEOICHUS AITKOTOJIA,
HapKOTUKOB, KypeHUs);

6) TpyI0BOTO BOCITUTAHUS:

TOTOBHOCTD K TPYAY, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10J100ue;

FOTOBHOCTh K  aKTUBHOM  JEATEIBHOCTH  TEXHOJOTMYECKOM W COLHMAIBHOMN
HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHUIIMHUPOBATH, IUIAHUPOBATh U CAMOCTOSITENIbHO BBINOJHATH
TaKyI0 JIeSITeIbHOCTD;

MHTEpEC K paziuyHbIM cepam npodeccuoHaIbHON NeATENbHOCTH, YMEHHUE COBEPIIAThH
OCO3HAHHBIN BBIOOp OymyIIei npodeccuu U peaaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO MU CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 9KOJIOTHYECKOTO BOCITUTAHUS:

9KOJIOTHYECKH 11eTIECO00pa3HOEe OTHOIICHHE K TPUPOJIe KaK UCTOYHHKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS IKOJIOTMYECKON KYIbTYPBI: MPHOOPETEHUE OMBbITa TUTAHUPOBAHHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CpeIbl;

OCO3HaHUeE TTI00aTBHOrO XapaKTepa SKOJOTHISCKUX MPOOJIeM U IyTel UX PelIeHus;

CIOCOOHOCTH MCIOJIL30BaTh MPUOOPETaeMble PU U3y4YEeHUU OMOJIOTUHU 3HAHUSA U YMEHUS
IpHU PEIIeHUH TPOOTEM, CBSI3aHHBIX C PANMOHAIBHBIM MPUPOJONOIB30BAaHUEM (COONIOICHNE
IpaBUJI MOBENECHMS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OuoCchepsl);

AKTUBHOE HENpPUATUE NEHCTBUM, MPUHOCAILIMUX BpEI OKPYKAlOLIEeW MPUPOTHOM Cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEIITPUHUMAEMbIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJU4YMe PAa3BUTOIO SKOJOTUYECKOrO MBILIUICHUS, HKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATEIbHOCTH  JKOJOTMYECKOM HAaNpaBIEHHOCTH, YMEHHMS PYKOBOJCTBOBATbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLHUAIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) LIECHHOCTH HAYYHOTO MTO3HAHHMS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKM W OOLIECTBEHHOW NPAaKTUKH, OCHOBAaHHOIO Ha JAMAJOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHHE  SA3BIKOBOM W  YMTATENbCKOM  KYJIbTYphl Kak  CpEACTBa
B3aMMOJICHCTBUS MEXKIY JIOAbMH U MO3HAHUS MUPA;

MOHMMAaHHE crenu(pUKN OMOJIOTMH KaK HAyKH, OCO3HaHUS €€ ponu B (HOPMUPOBAHHUU
PaAlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHNH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHpEe KaKk O eIUHCTBE NPUPOJIBI, YeJIOBEKa U o0OmecTBa, B MO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu NpodIeM COXpaHeHuUsI IPUPOIHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJOTUHU JJIs1 COBPEMEHHON MBUIIM3AIMU: 00CCTICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTHS YEIIOBEUECTBA, MOUCKA MYyTEH BBIXOAA U3 TI00ATBHBIX
9KOJIOTHYECKUX MPOo0sieM U o0ecrieueHus nepexoa K yCTOMYUBOMY Pa3BUTHIO, PALIUOHAIBHOMY
UCTIOJIb30BAHUIO MIPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TOJYYEHUH OMOJIOTMYECKUX 3HAHUHN B LEJSIX MOBBIIICHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAJIBLHOU
TPAaMOTHOCTH 00yJaronIuxcs, OpMUPYEMON MPU U3YICHUU OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB MO3HAHMSA, UCIOJIb3YyEeMBbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJlydyaeMble 3HAaHUS [Js aHalu3a M OOBSCHEHUS SIBICHUN
OKPYKAIOIIeT0 MHpa M MPOMCXOIAMMX B HEM H3MEHEHMH, yMEHHUE JaenaTb O0OCHOBAaHHBIC
3aKJIIOUYEHUsI HAa OCHOBE HAy4dHbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OWOJIOTMYECKUE 3HAHWS MJIsl pelleHus
npo0JeM B peaibHbBIX KU3HEHHBIX CHUTYallUsX;

OCO3HaHHE IIEHHOCTU HAYYHOW JESATENIbHOCTH, TOTOBHOCTb OCYHIECTBIIATH MPOEKTHYIO U
UCCIIEIOBATEIbCKYIO JeSTEIbHOCTh MHANBUYaJIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUM 1O OHOJOTMH B COOTBETCTBHUH C IKHU3HEHHBIMU
MOTPEOHOCTSIMHU.

MeTtanpeameTHbie pe3yJIbTaThl

MeTtanpeameTHble pe3ynbTaThl OCBOCHHs yueOHOro rnpeamera «bHoiorusy BKIIIOYAIOT:
3HaUMMBIE Ui (DOPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [[EITOCTHOCTh HAyYHOW KapTUHBI MUpa
U crienu(rKy METO/IOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEUIECTBO, SHEPTHUS,
SBJIEHUE, TPOLECC, CHCTEMa, Hay4dHbI (hakT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsi, UCCIeAOBaHUEe, HAOIIOJIEHUE, U3MEPEHUE, SKCICPUMEHT U JPYTHX), YHUBEpCaIbHBIC
ydeOHble JeHCTBUA (ITO3HABaTEIbHBIC, KOMMYHHKATUBHBIC, PETYIISITUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBaHre (QPYHKIIMOHAIBHON T'PaMOTHOCTH U COIHAIBLHOW KOMIIETCHIIUU OOYYaroIIuXcs,
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUTITMHAPHBIE,
MHUPOBO33PECHUYECKHE 3HAHUS M YHUBEpCAIbHbIC YYeOHBIC ICHCTBUS B TO3HABATENBHOU U
COLMAJIbHOM MPAKTHUKE.

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUS MPOTPAMMBI CPETHETO O0Iero oO0pa3oBaHHS
JOJIKHBI OTPAXKATh:

OBi1aieHNe YHHMBEPCAILHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a3oBbIC TOTHYECKUE ICHCTBHS:

CaMOCTOSITENTLHO (DOPMYIHPOBATh M aKTyaIM3UPOBATh MPOOIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh TPU OCBOCHWU 3HAHWUU TPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIW3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHMS), pACKphIBATh CMBICT OHOJOTHUUECKHUX
MOHSTH (BBIICIATH HX XapaKTEPHbBIE MPU3HAKHN, YCTAHABIMBATH CBS3H C JPYTHUMHU MOHATHSIMH ),



OTIPENENIATh IEIH JEATSIFHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUM HUX JTOCTHIKCHUS,
COOTHOCHTD PE3YJIbTaThl ACATEIBHOCTH C MIOCTABJICHHBIMH LIEIISMU;

UCIIOJIh30BaTh OHMOJIOTUYECKHE TMOHSTHS Ui OOBSCHEHUs (DAaKTOB WM SIBICHHHA >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

MPUMEHATh CXEMHO-MOJICIbHBIE CPEICTBA sl MPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHWI B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTHBOPEYHMU PAa3HOTO POAa,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH pEIICHUS MPOOJIeMBbl C y4ETOM aHaIM3a UMEIOIIUXCS
MaTepUaIbHBIX H HEMaTEPUATBHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHBBI B JICSTEIBHOCTh, OICHHBATH COOTBETCTBHE PE3YJIbTATOB LIEISIM,
OLIGHUBATh PUCKH MOCIIEICTBUI NEATEILHOCTH;

KOOPJMHUPOBATh M BBITIOJHATE PabOTy B YCIOBUSAX PEATBHOTO, BHUPTYaJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BBIC MCCICI0BATEIBCKUE ICHCTBHUS:

BJIAJICTh HABBIKAMU y4eOHO-MCCIIEOBATEILCKOW U MTPOSKTHON JIEATEIIbHOCTH, HAaBBIKAMU
paspeuieHus npoOieM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
peIIeHMs MPaKTHYECKUX 3aj1ad, MPUMEHEHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

UCTOJIb30BATh Pa3IMYHbIC BUABI JCATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpPETAINN, TPEOOPA30BAHUIO M MPUMEHEHHIO B YYEOHBIX CHUTYaIMsIX, B TOM YHCIE MPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBATh HAYYHBII THI MBIIIUICHHS, BJIaJIeTh HAYYHONH TEPMUHOIOTHEH, KITFOUEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTHh W (POPMYJIMPOBATH COOCTBEHHBIE 3a/ladyd B OOpa30BATECIBHOU NEATEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBIISATh  TIPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTYaJIM3MPOBATh 3ajady, BBIIBUTATh
TUNoTe3y €€ pelleHHs, HAaXOIUTh apryMEHTHl HJs J0Ka3aTelbCTBA CBOMX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHAIM3WPOBATh TONYUYEHHBIE B XOJE PELICHHUS 3aJa4d pPe3yJIbTaThl, KPUTHYECKU
OILICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH IIeJICHANPABICHHBIA MMOUCK TEPEHOCAa CPENICTB U CHOCOOOB JCHCTBHS B
po(hecCHOHATLHYIO CPey;

YMETh TEPEHOCHTh 3HAHWS B T[IO3HABATEIbHYD W  MPAKTHYECKYI0  00JacTu
KHU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeH;

BBIIBUTATh HOBBIC WJCH, MpEJaraTb OPUTHHAIbHBIC TMOAXOABI U PEIICHUS, CTABHUTH
poOJIeMBI U 33]1a9H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) paboTta ¢ uHpOpManueit:

OPHUEHTHUPOBATHCS B PA3TMYHBIX MCTOYHHKAX HHPOpMAIMH (TEKCTE y4eOHOTO MOcoOus,
HAYYHO-TIOMYJISIPHOM JTUTEpaType, OMOIIOTUYECKUX CIIOBAPSX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHANM3UPOBaTh HHGOPMAIMIO PA3JIMYHBIX BHJIOB U (GopM
IPECTaBICHUS, KPUTUYECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEPOTHUBOPEUYHBOCTH;

(bopMyIHpOBaTh 3ampoChl M TPUMEHSTHh pPazIMYHBIE METOJBI NMPH TIOUCKE U OTOOpe
O6uonornyeckoit HH(GopMaIK, He0OX0AMMOM AJIS BHIIOJHEHUS y4eOHBIX 3a/1a4;

NpHOOPETaTh OMBIT UCIOJIB30BaHUSI WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMATBHYIO (OpPMY TMPEACTaBICHUS OHUOJIOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYroe);



UCIIOJIb30BaTh HAy4YHBIA $3bIK B KauecTBE CpelIcTBa Ipu paboTe ¢ OMOIOrHYecKoi
uH(poOpMaliel: MPUMEHITh XUMUYECKUE, (PU3MUECKUE U MAaTEeMaTUYEeCKHE 3HAKH M CHMBOJIBL,
dbopmysbl, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJIETh HAaBBIKAMU pPAClO3HABaHWS M 3alIUThl HHpOpMAIUH, HHYOPMAILIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBnaeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMHU A€l CTBUSIMMU:

1) oOuieHue:

OCYILIECTBIISATH KOMMYHHUKALIMK BO BCEX cepax *KU3HU, aKTUBHO Y4aCTBOBATh B JHAJIOTe
WIH JUCKYCCHU TIO CYIIECTBY 00CYXIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATH
CYXKICHHUS OTHOCUTEJIbHO BBINIOJHEHHUS IMpeajaraeMoil 3ajJadd, YYHUTHIBaTh HHTEPECHl U
COTJIACOBAHHOCTh MO3ULIUN APYTUX YIACTHUKOB TUAJIOTA WK TUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpeACTBa OOIEHHUS, MOHUMATh 3HAYEHUE COLUAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIMKTHBIX CUTYAllUi, YMETh CMATYaTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

BIIQJICTh PA3IMYHBIMH CIIOCOOAMU OOIICHUS W B3aUMOJICHCTBHSI, MOHUMATh HAMEPCHHS
JIPYTUX JIOAEH, MPOSBIATh YBAKUTEILHOE OTHOUIEHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMyITHUPOBATH CBOM BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM S3BIKOBBIX
CPEJICTB.

2) COBMECTHas JIeSITEIbHOCTD:

MMOHUMATh U MCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W MHAUBHIYATLHOW pabOThI IpH
perieHur OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBAaTh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIIITOBBIX
¢dbopM B3aMOAEUCTBUS MPH peIICHUH Yy4eOHOH 3a1auu;

BBIOMpATh TEMAaTHUKY U METOJAbl COBMECTHBIX NEHCTBUN C y4ETOM OOIIMX MHTEPECOB, U
BO3MOXKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA;

NPUHUMATh L€ COBMECTHOM [1€ATeNbHOCTH, OPraHM30BbIBaTh M KOOPAMHHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHMIO: COCTAaBIATH IUIAH JEHUCTBUM, PACHPENCISITh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OILICHUBATh KA4e€CTBO CBOETO BKJIAJIa M KAXKJOTO YYaCTHUKA KOMAH/IbI B OOIIHIA pe3ylbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

mpenjaraTb HOBBIE MPOEKTHI, OIEHUBATh MJIEU C TO3HWIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYIIECTBISTh TO3UTHBHOE CTPATETUYECKOE TMOBEACHHE B PA3IMYHBIX CHTYAIHSIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBiaieHne YHUBEPCAJIbHBIMH PeryJsiTUBHBIMU 1€ CTBUSIMH:

1) camoopranu3anusi:

WCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUWS JUIsl BBIABICHUS MPOOJEM M WX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;

BBIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUH IEJIEBBIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEHCTBUSAX M MOCTYIMKaX MO OTHOIIEHHIO K XKMBOW IMPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISTh MMO3HABATEIbHYIO NIEATEIbHOCTh, BBIABISATH IMPOOJIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENbHOW JESATENBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENTLHO COCTAaBJIATH TUIAH PEIICHUSI TPOOJIEMBI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JaBaTh OIEHKY HOBBIM CHTYAI[UsIM;

paciupsaTh paMKH y4eOHOT0 NMpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTCHHI;

JIeNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHICE,

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;



croco0cTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOM HSpyauIMU B pa3HBIX
00J1acTsAX 3HaHUI, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN M KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIaJICTh HaBbIKAMH MTO3HABATEIBHON pedieKCun Kak 0CO3HAHHSI COBEPIIAEMBIX JIeHCTBUNA
Y MBICITUTENIBHBIX MPOIECCOB, UX PE3YyIbTATOB U OCHOBAHMI, HCIIOIB30BaTh MPUEMBI pediekcun
JUISL OLIEHKU CUTYalllH, BHIOOPA BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKHU M CBOEBPEMEHHO IMPUHUMATH PELIEHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3yIbTAaTOB ACSITEIbHOCTH;

3) mpuHsTHE CEOS M APYTUX:

PUHUMATD ce0sl, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH AHATIU3€E PE3YyJIbTaTOB ACSITEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYrOro YeloBeKa.

IIpenmeTHble pe3yJIbTaThl

[IpeameTHbIe pe3ynbTaThl 0cBoeHUs nmporpaMmbl COO no 6uosorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT CIier(HuUecKue A ydeOHoro npeamera «buonorusy HayyHble 3HAHUS, YMEHUS U
CrocoObl JICHCTBUM TI0O OCBOCHHUIO, WHTEPIPETAllMM W MPeoOpa3oBaHUIO 3HAHWUM, BHUBI
NEeSITeIbHOCTH TI0 MOJIyYEHHIO HOBOTO 3HAHUS U NMPHMEHEHHUIO 3HAHUM B Pa3lUYHBIX YYeOHBIX
CUTyallUsiX, a TaKKe B pEabHBIX XU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C Ouonoruei. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHBI 10 roJaM 00yueHHs..

[IpeameTHpie  pe3ynabTaThl OCBOCHHMsI  ydeOHoro mipeamera «buomorusi» ¢ 10
KJlacce I0JKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE€ U POJIM OWMOJIOTMH B CHUCTEME HAyYHOTO 3HaHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIa/Ie POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa JUISl PELICHHS dKU3HEHHBIX 3371a4;

YMEHHE PacKpbIBaTh COJIepKaHe OMOIOTUYECKUX TEPMUHOB U MOHATHI: )KU3Hb, KIIETKA,
opranusM, Merabonu3M (0OOMEH BEIIeCTB M  MPEBpAIleHHWE DHEPruu), TOMEOoCTa3
(camoperynsiiusi), YpOBHEBasi OpTraHM3alMs  JKUBBIX  CHCTEM, CaMOBOCIIPOHU3BEIECHUE
(penpoyKIHs), HACIEACTBEHHOCTb, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE Hu3Jarath OWOJIOTHUYECKHE TEOpuu (KJIETOYHAs, XpOMOCOMHas, MyTalllOHHas,
[EHTpaJbHas J0rMa MOJIEKYJIsApHOM Ouonoruun), 3akoHsl (I'. Menmens, T.Moprana, H.
. BaBmiioBa) u ydeHwus (0 EHTpax MHOTOOOpa3us M MPOUCXOKICHUS KYJIbTYPHBIX pacTeHuid H.
. BaBunosa), onpenensiTe FpaHUIIbl KX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJOTHU: HAOIIOJEHHE U ONMUCAHHE
KHUBBIX CHCTEM, TIIPOLIECCOB M SBJIEHUH, OpraHu3alys | IMpPOBEJICHHE OHUOIOTHYECKOTO
SKCHEPUMEHTA, BBIIBMKEHUE THIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEAyEeMbIMU
BEIMYMHAMHU, OOBSICHCHHE TONYyYEHHBIX PE3YyJIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPHI 1 3aKOHOB, YMEHHE JI€JaTh BBIBO/IbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIACIATh CYLIECTBEHHbBIE NPU3HAKH BUPYCOB, KJIETOK IMPOKAPHOT U JYKapHOT,
OJITHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOIECCOB: 0OMEHa BEIECTB U
IPEBpALCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OIJIOJOTBOPEHUS, PA3MHOKEHUSA, UHAUBUIYAIbHOTO Pa3BUTHS
opraHu3Ma (OHTOTEHE3);

yYMEHHE MPUMEHSTH MOJyYE€HHbIE 3HAHUS sl O0BSICHEHUSI OMOJIOrMYECKUX MPOLIECCOB U
SIBIICHUU, JJIs1 IPUHSTHS MPAKTUYSCKUX PEIICHUN B TTOBCETHEBHOM KU3HU C LIETbI0 00eCTIeUCHHUS
0€30MacHOCTH CBOEro 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOJIEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKpYXarolllell NPUPOAHON cpene, MOHMMAaHUE HEOOXOIUMOCTH
UCIIOJIb30BAaHUSl JOCTUKEHUM COBPEMEHHON OHMOJOTMH M OMOTEXHOJOTUH AJIs PallMOHATIbHOIO
IPUPOIONOIIB30BaAHUS;



YMEHHE peniaTh >JIEMEHTapHble TEeHETHYECKHe 3a7aud Ha MOHO- W JUTHOpHUIIHOE
CKpELIMBaHKE, CLIETUICHHOE HACIIE0BAaHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPEIMBaHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOIHATH JTAOOpaTOpPHBIE U MpaKTHYECKHE PadOThl, cOOII0AaTh MpaBuUia MpU
pabote ¢ yueOHBIM U JTabOpPaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKU OILEHHMBATh M WHTEPHPETHPOBATH HH(POpMAIUIO OHOJIOTHYECKOTO
COJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJAOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOW HMH(pOpMAINH, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEJOBaHUM B OMOJIOTHH, MeTULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHbIE NHUCHBMEHHBIE M YCTHBIE COOOINEHHUs, 000O0IIas
OMOJOTHYECKYI0 HMH(POpPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OUOJIOTHH.

[IpeameTHpie  pe3ynabTaThl  OCBOCHHMsS  ydeOHoro mipeamera «buonorus» ¢ 11
Kaacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE€ U POJIM OWOJIOTMH B CHUCTEME HAyYHOTO 3HaHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIa/Ie POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKaA JUISl PEIICHHS dKU3HEHHBIX 3a71a4;

YMEHHE PpAaCKpbIBaTh COJEp)KaHWE OHOJIOTUYECKUX TEPMUHOB U TOHSATHI: BH],
NOMYJSIKs,  TeHO(MOHH,  OSBONIONMS,  JABWKYIIHE  CWIbl  ((akToOpbl)  HBOJIOIHH,
MIPUCTIOCOOJICHHOCTh OPraHU3MOB, BHA000pa30BaHUE, DKOJIOTHYECKHUE (PAKTOPHI, IKOCHCTEMA,
OPOAYLEHThl, KOHCYMEHTBI, PpEIYLEHTbl, IEeNH MUTaHUsA, DSKOJOrWyeckas MUpaMuia,
O6uoreoreHo03, onocdepa;

YMEHUE u3JaraThb Ouonoruuyeckue Teopuu (dBomtonmonHas Teopus Y. JlapBuHa,
CUHTETHUYECKas TEOpHs HBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. bapa, uepenoBaHus INIaBHbIX HampasiieHUN U nyteil apomonuu A. H. CeBepuioa, yueHus o
6uoctepe B. U. Bepnaackoro), onpeaensiTe TpaHUIbI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHUE BJIAJIETh METOJaMH HAayYHOTO MO3HAHUS B OMOJIOTMU: HAOMIOICHUE U OIMCaHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus M MPOBEJCHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJMYyYEHHBIX PpE3Yy/IbTAaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPH U 3aKOHOB, YMEHHE J€IaTh BHIBOJIbI HA OCHOBAHHUH MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE TMPU3HAKK CTPOEHUS OHOJOTUYECKHX OOBEKTOB:
BUJIOB, MOMYJSIUI, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTr€OIICHO30B U IKOCUCTEM,
OCOOCHHOCTH  IPOLECCOB:  HACIEACTBEHHONM  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTUH B IKOCHCTEMAaX, aHTPOMOTE€HHBIX U3MEHEHUN
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHMOT€OXMMHUYECKHX LIHKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOIy4YEHHBIC 3HAHUS AT OOBSICHEHUsI OMOIOTHYECKUX MPOLIECCOB U
SIBJICHUH, 17151 IPUHATHS MIPAKTUUYECKUX PELIEHUI B TOBCETHEBHOM JKU3HHU C LENbI0 O0ecrieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXAIOIIUX JIOAEH, COOIIOACHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHONH cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BaHUS TOCTHKEHHUH COBPEMEHHOM Ouosoruu st panroHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelaTh 3JeMEHTapHble OMOJOTMYECKHE 33aJa4H, COCTABIATH CXEMBI MEpeHOoca
BEIIIECTB 1 SHEPTHUH B IKOCHCTeMax (I1eTH MUTAHHUS );

YMEHHUE BBIMOJHATH JTaOOpaTOpPHBIE U MPaKTHYECKHE PadOThl, cOOII0AaTh MpaBuUia MpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKU OILEHHMBATh M WHTEPHPETHPOBATH MH(OpMAIUIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJAOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBo WH(pOpMAlMK, HAYYHO-TIOMYJSPHbIE MaTepUallbl), pacCMaTpUBaTh TIJI0OAIbHBIC



9KOJIOTHYECKHE MPOoOIeMbl COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

MTO3UIIUIO;

YMCHHE CO31aBaThb COOCTBEHHBIC IHUCBMEHHBIE U YCTHBIC COO6I.H€HI/I5[,

Ouonornyeckyro UMHGPOpMALMIO U3
MOHSATUHHBIN anmapat OHOJIOTHH.

HECKOJIBKUX HCTOYHHUKOB,

3. TemaTu4eckoe MJIAHMPOBAHUE

000011as

TpaMOTHO HCIIOJIb30BATh

10 kaacc
KoandecTBo 4yacoB Bcero DJIEKTPOHHBIE
Ne HaumeHoBaHHe pa3aeoB H TeM (uudpossie)
n/n NMPorpaMmabl Beero Konrposbnbl | IpakTnyeck o0pa3oBaTebHbIE
e padoThbI ue padoThI pecypesI
buonorus kak Hayka bu6muoreka [IOK
1. 2 0,5 https://m.edsoo.ru
[7t41¢292
Kuppie  cuCcTeMBI H = HX but6mmoreka [JOK
2. OpraHu3aIus 1 https://m.edsoo.ru
[7t41¢292
XUMHYCCKUH cocTaB u bubnunoreka IJOK
3. 8 1 .
CTPOEHHUE KIIETKU https://m.edsoo.ru
[7f41¢292
KuzuenesTenbHOCTD KIETKHU 6 bubnunoreka IJOK
4. https://m.edsoo.ru
[7f41¢292
5 Pa3zmuOXeHHME u 5 1 bubnuoteka [IOK
" | HHIMBUIYaJIbHOE pasBuTHE https://m.edsoo.ru
OpPraHU3MOB [7t41¢292
HacnenctBeHHOCTH u 8 bubmuorexa IIOK
6. U3MEHYHUBOCTH OPraHU3MOB 15 https://m.edsoo.ru
[7f41¢292
Cenexnus OpraHU3MOB. 3 but6mmoreka [JOK
’. OCHOBBI OMOTEXHOJIOTUU https://m.edsoo.ru
[7t41¢292
8. | PesepBHOe Bpems 1
HUTOI'O 34 0 4
11lknacc
KosmnyecTBO 4acoB Bcero 3J'leKTpOHH]>Ie
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMmbl Beero Kontpoasusr | IlpakTudeck | ofpaszoBaTenbHble
€ paﬁon He paﬁOTLI pecypchl
DBOJIIOIIMOHHAS OMOJIOTHS 9 bubmuorexa [IOK
1. 1 https://m.edsoo.ru
[7t41cc74
5 Bo3HUKHOBEHHME U pa3BUTHE 9 05 bubnuoteka [IOK
" | Ku3HM Ha 3emiie ’ https://m.edsoo.ru
[7t41cc74
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3 Opranu3aMbl U OKpY»Karolas S 1 bubnmoreka [IOK
" | cpena https://m.edsoo.ru
[7t41cc74
4 Coo0111ecTBa U DKOJOTHYECKUE 9 but6mmoreka IJOK
" | cucTemsl https://m.edsoo.ru
[7f41cc74
5. | Pe3epBHOe Bpems 2
UTOro 68 0 2,5

4. Conep:xkanme y4eOHOro npeamera

10 knace
(34 yaca)
Tema 1. Bnonorus kak Hayka.
buonorus kak nayka. CBs3b OHMOJIOTMM C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U IPYTUMHU
€CTeCTBEHHBIMH HayKaMmu, (umocoduel, STHKOW, 3CTETUKOH W mpaBoM. Posp Ouonoruu B
(dbopMHpPOBaHUK COBPEMEHHOW HAyYHOH KapTHUHBI Mupa. CucTemMa OMOJOTUYECKUX HAYK.
MeTo/1p1 TO3HAHUS )KUBOU IPUPOBI (HAOII0IeHUE, SKCTIEPUMEHT, OITUCAHKE, U3MEPEHHE,
KJaccuukanms, MOJIETMPOBaHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).
Hemoncmpayuu:
[Moptpetswt: Y. {apsun, I'. Mennens, H. K. Konbios, Ix. Yorcon u @. Kpuk.
Tabauirel U cxeMbl: «MeToabl TO3HAHMS )KUBOU MPUPOIBI».
JlabGopaTopHble U MpaKkTH4YecKue padoTbi:
[Tpaktuyeckas pabota Ne 1. «Mcmonp3oBaHue pPa3TUYHBIX METOJOB IPH H3yYCHUU
OHOJOTHYECKIX OOBEKTOB.

Tema 2. ’KuBble cuCTEMbI M UX OPraHHU3aIUA.

Kusbie cucrembl (6uocucTeMbl) Kak HpeAMeT Hu3ydeHus Ouonoruu. OTiIMyYue >KUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiictBa OumocucteM M UX pa3HooOpazue. YPOBHM OpraHu3alMi OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHW3MEHHBIM,  MOMYISIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreoeHOTHYECKU), OMOC(hEPHBIH.

Hemoncmpayuu:

Tabmuubl u cxembl: «OCHOBHBIC TPU3HAKU JKU3HW», «YPOBHU OpPraHM3alUU >KUBOU
IPUPOIBD».

Ob6opynoBanue: moaens monekynsl JJTHK.

Tema 3. XumMHYeCKHil COCTaB U CTPOCHHE KJICTKH.

XUMHYECKUH  COCTaB  KIETKM.  XHMMHYECKHE  DJIEMEHTBI:  MaKpOd3JEMEHTHI,
MHUKpO3JeMeHThl. Bojia 1 MuHepalibHbIE BEILIECTBA.

@yHKIMKA BOABI MU MHUHEPAIBHBIX BelllecTB B KieTke. [lomnep:kaHnne ocMOTHUYECKOTO
Oananca.

benku. CoctaB u ctpoeHue 6e1KoB. AMUHOKHCIIOTBI — MOHOMEpPHI OenkoB. Hesamennmeblie
U 3aMEHHUMBIC AMHHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpPBI OEIKOBOMU
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAsl CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIUNU OEIKOB.

depMeHTH — Ouosiormueckue Katanu3atopbl. CTpoeHne (epMeHTa: aKTHBHBIN IIEHTD,
cyoctparHas  crenuduuHocts. Kodepmentsl. Burtammubl.  Otiauuust  (pepMeHTOB  OT
HEOPraHWYECKHUX KaTaIn3aTOPOB.


https://m.edsoo.ru/7f41cc74
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VYrneBonmpl: MoOHOcCaxapuabl (TIOKO3a, pubo3a W Je30KcHupu003a), aucaxapuibl
(caxapo3a, JlakTo3a) M MoOJUcaxapuabl (Kpaxmal, TJIMKOTEH, LEeJUIon03a). buomormueckue
(GYHKIIUH YTIIEBOJIOB.

Jlumuael:  TpuraMuepunsl, Qocomunuasl, crepounsl. ['uapoduiabHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu naununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunoseie kucnotel: [IHK u PHK. Hykneotnasl — MOHOMEPBI HYKJIEUHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuun JJHK. Crtpoenne um ¢ynkuun PHK. Bumet PHK. AT®: crpoenue u
byHKINH.

[Murtonmorusa — Hayka o kierke. KietouHas Teopusi — npumep B3aMMOJCHCTBUS UIEH U
(dakTOB B HAYyYHOM MO3HAHUHU. MeTOo1bl U3yUEHUS KIETKH.

Krnerka kak nenoctHas xuBas cuctema. OOIue mpu3Haky KJIETOK: 3aMKHYTasi Hapys>KHast
MeMOpana, monekyibl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oernka.

Tunbl kiIeTok: sykapuoTHdeckas U THpokapuorndeckas. OCOOEHHOCTH CTPOCHUS
MpOKapuoTUUECKON KieTKU. Kietounas crenka Oaktepuii. CTpoeHHE DyKapUOTHUYECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MTMKOKAIHUKC, UX (YHKIIHH.
[Ina3maruueckas memOpana, e€ cBoiictBa W (QyHkiuu. Lluroruiasma u e€ opraHoub.
OnnomemOpannbie opranouibl kietku: DI1C, ammapat ['omsmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOWbl KJIETKH: MHUTOXOHJAPUH, TutacTuiabl. [IpoucxokaeHue MUTOXOHAPUM U TUJIACTH.
Bunaer mnactun. HememOpaHHble OpraHoubl KJIETKU: PUOOCOMBI, KIIETOUHBIA LEHTP, IEHTPUOIIH,
PECHUYKH, KTyTUKU. DYHKIIUN OpraHOUI0B KJIETKU. BKiltoueHus.

Anpo — peryasaTopHbId HeHTp KieTku. CTpoeHue sapa: saepHas 000I04YKa, KapuoIria3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BEILIECTB B KJIETKE.

JHemoncmpayuu:

[Moptpetni: A. JleBenryk, P.I'yk, T.IlBann, M. lIneiinen, P.Bupxos, J[[x. YoTrcoH,
®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Jlnarpammel: «PacrpefeneHie XMMHYECKMX JJIEMEHTOB B HEXHBOM  MPUPOJEY,
«PacrnipeniesieHue XMMAYECKUX JIIEMEHTOB B )KUBOU MIPUPOAED.

Tabmunel u cxeMmbl: «[lepuoanueckas Tabauna XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOAB», «bruocunTes Genka», «CtpoeHue MoneKkyibl Oenkay, «CTpoeHue GpepMeHTay,
«Hyxnennoseie kuciotsl. [JHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3yKapuoTHYECKOM
KJIeTkn», «CTpoeHue KUBOTHOM KIeTkn», «CTpOEHHE pPACTUTENbHOW KIEeTKny», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKINY, «CTpOEHUE A/1pa KIETKH», «Y TIIEBOABDY, «JIMIUIb.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, 00OpYJIOBaHUE JUIsl MPOBEACHUs HaOIIOACHU,
U3MEpEHUi, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHbBIX, KUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlabGopaTropHble U MpaKkTH4ecKue padoTbi:

Jlaboparopnas padora Ne 1. «M3yueHue KaTadIUTHUYECKONH aKTUBHOCTH (PEPMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTaiaasbl)y.

JlaGopatopnass pabora Ne2. «M3ydyeHue CTpPOEHHS KJIETOK pacTeHUi, XUBOTHBIX U
OakTepuil 1MOJ] MHUKpPOCKOIIOM Ha TOTOBBIX MHKpOIIpenapaTtax M WX OIHCaHUE».

Tema 4. FKuzneneaTeJLHOCTh KJIETKH.

OOmen BemiecTB, WIM MeTa0OMM3M. AccUMWISIHS  (TUTACTUYECKUT oOMeH) U
JTUCCUMMIIALINS (SHEPTETHYECKUH 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIecca MeTadonuzma. Poib
3aKOHOB COXPaHEHHUSI BEIIECTB ¥ SHEPTUU B TOHUMAHUU MeTaboIM3Ma.

Tunbelr oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbii. Pors ¢epmeHTOB B 00MEeHE
BEIIECTB U MPEBPAIICHUH SHEPTUHU B KIIETKE.



®dortocunre3. CBeroBas u TemHOBas (a3el ¢orocuHTe3a. Peakmmm ¢oTtocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3a IS KU3HU Ha 3emiie. BiusiHue ycnoBuid
cpenbl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIONTe OakTepuu. 3HAUCHHE XEMOCHHTE3a IJI KU3HU Ha
3emuie.

OHepreTnyeckuii oOMEH B  KieTke. PaciieruieHne BeIIECTB, BBIICIECHHE U
aKKyMYJIUPOBaHHE SHEPTUHU B KJIETKe. DTalbl JHepreTuyeckoro ooMena. I'nukonus. bpoxenue u
ero Buabl. KucimopopHoe okuciaeHue, WIM  KIETOYHOE JAbIxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peaknum marpuunoro cunte3a. l'enHernyeckas wunpopmamus u JHK. Peammuszauums
reHeTudecKoi mHpopmaruu B KiIeTKe. [ €eHeTHUeCKUi KOJ M €ro CBOWCTBA. TpaHCKpUIIIIHS —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpanciasuud. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexnerounsle ¢opmbl ku3Hu — BHpychl. Hcropuss otkpeitus Bupyco (/.
. BanoBckuit). OcoOCHHOCTH CTPOCHUSI W JKU3HEHHOTO IMKJIa BHpPYCOB. bakrtepuodaru.
Bonesnu pacreHuil, >)KUBOTHBIX M YEIIOBEKA, BhI3bIBACMbIC BUpYycaMu. Bupyc nmmyHoaedummra
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHIIIHS, peBepTa3a M WHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.

Hemoncmpayuu:

Hoptpetsr: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumpl 1 cxewmbl: «Tunbl  mutanusy, «Metabomusm»,  «MUTOXOHIPHS,
«DHepreTrueckuii 0OMen», «Xiopormnacty, «Dotocunres», «Ctpoenne [IHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «leHernueckwit kom», «Bupycsm,
«bakrepnodarn», «CtpoeHne wu xu3HeHHbId 1wKia Bupyca CIIMa, Oakrepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: moaenu-anmumkanuu «Yasoenue JHK u tpanckpunuusy, «buocunres
oenkay, «CTpoeHHUE KIETKW», MoJienb cTpykTypsl JJTHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUIYAJbHOE PAa3BUTHE OPTAaHU3MOB.

Knerounblii nuki, WM SKU3HEHHBIH 1mki kinetku. WHTepdasza m mwuro3. Ilpomeccsl,
nporekatomue B uHTepdase. Permukamms — peakus marpuddoro cuHresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII HaboOp — KapuoTuIl. JIUMIOMIHBIA M TAIUIOMIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruuyeckne OCHOBBI Pa3MHOXKEHUS U MHAWBHUIYabHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue kinetkn — muto3. Cragum Mmurtosa. [Ipouecchl, MpouUCXoAsIIMEe Ha Pa3HBIX
CTaJusIX MUTO3a. BHOJIOrMYeCcKuii CMBICT MUATO3A.

[IporpamMmmupyemas rudesnb KJISTKH — allonTo3.

@opMBl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe W TMoioBoe. Buasl  6ecronoro
Pa3MHOXXEHHUSI: JIeJIeHHE HaJlBOe€, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIHH.

[TonoBoe pa3MHOKEHUE, €T0 OTIMYHUS OT OECTIOIOrO.

Meiio3. Cranuu Mmeiiosa. IIpomeccel, mpoucxoasmme Ha craausx meio3a. [loBenenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbich 1 3HaueHUE MeHo03a.

I"amerorenes — nporecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [1oJI0BBIE JKene3bl:
CEMECHHHUKU W sSu4HUKH. OOpa3oBaHHE W PAa3BUTHE TOJOBBIX KIETOK — ramer (CIepMaTo30U,
SUIEKIIETKa) — clepMaToreHe3 W oBoreHe3d. (OCOOCHHOCTH CTPOCHHUS SHIEKICTOK H
cnepmaTto3onaoB. OmiogorBopenue. [laprenorenes.

NunuBuayanbHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbl 3MOPHOHATHHOTO PA3BUTHUS Y IMO3BOHOYHBIX >KUBOTHBIX: JPOOJICHHE, TacTPyJsIus,
opranorenes. [loctamOproHanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOIO PA3BUTHS: MPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHUSI: CTPOCHUE CEMEHU, CTAIUHU
pa3BUTHA.

Hemoncmpayuu:

Tabnuibl u cxeMbl: «POPMBI pa3MHOKEHHS OPraHU3MOBY, «/[BOITHOE OIIIOOTBOPEHKE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuil», «JleneHue KIeTKH
Oaktepuii», «CTpoeHHUE TMOJOBBIX KIETOK», «CTpOeHHE XpOMOCOMBI», «KIETOUHBIN UK,
«Permmukanus JJHK», «Mutoszy», «Mehosy, «IIpsMoe u HenpsiMoe pa3BUTHE», «l'ameToreHes y
MJIEKOMUTAIOIINX U YesloBeKay, «OCHOBHBIE CTA/IMU OHTOTECHE3a.

OO6opynoBaH#e: MUKPOCKOI, MHUKporpenapaTsl «CrepMaTo30U/Ibl MJIEKOMHUTAIOIIET0»,
«Siueknerka wmiekonuTarouero», «KapuokuHes B KJIETKaxX KOpEIIKa JyKay, MarHUTHas
Moaenb-anrukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadaszHoit XpOMOCOMBL.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopnas padota Ne 3. «Habmrogenre MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKPOIpEapaTax.

Jlaboparopnast pabora Ne4. «M3ydeHuwe CTpOCHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer m 3agaum reHeTuku. FMcrtopus pa3BuTHs TeHETUKU. Posib 1muTonOoruM u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKIIam poCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHeTHKH (THOPHUIOJIOTMYECKHH, I[TMTOTCHETHYCCKUN, MOJICKYJISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKHE MOHATUA. | 'eHeTnYeckasi CHMBOJIMKA, UCIOJIb3yeMasi B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH  HACNEOBaHUs  MPU3HAKOB,  ycTaHoBJeHHbie ['. MeHnenem.
MonorubpuaHoe CKpeluBaHue. 3aKoH €IMHO00pa3usi THOPUAOB MEPBOTO MoKoJieHus. [IpaBuino
JTOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. ['mmore3a uuctorhl ramer. IlonmHoe u
HETOJHOE JOMUHUPOBAHHUE.

JluruOpumHoe CKpemmBaHHWe. 3aKOH HE3aBUCHMOTO  HACJICIOBAaHUS  TPU3HAKOB.
[{uToreHeTHYEeCKUE OCHOBBI JAWUTHOPUIAHOTO CKpENIMBAaHUS. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonb30Banne aHATH3UPYIOMIETO CKPEITUBAHUS IS OTPEACIICHUSI TeHOTHITA OCOOH.

CueruieHHOe HacleqoBaHue mnpu3HakoB. Pabora T.Moprana 1o CHEIUIEHHOMY
HacJeJ10BaHuI0 TeHoB. HapylieHue clienieHus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHas TEOpHs HACTEACTBEHHOCTHU. [ eHeTuUecKue KapThl.

I'eneruka nmona. XpoMOCOMHOE OTpEJEICHHUE 1M0Jaa. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble W reTeporameTHbIe OpraHu3Mbl. HacnemoBaHue NpU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

H3menunBocTh. Buabl M3MEHUYMBOCTH: HEHACJICACTBEHHAs M HAcJEACTBEHHas. Poib
cpedpl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XAapaKTEpUCTHKAa  MOAU(DUKAITMOHHOU
W3MEHUYMBOCTU. BapuanmoHHBIA psa W BapualmoHHas KpuBas. Hopma peakiuu mpu3HaKa.
KonmuuecTBeHHbIE ¥ KadyeCTBEHHblE TMpPU3HAKM M HUX HopMa peakuuu. CBolicTBa
MOAU(UKAITMOHHONW U3MEHUYUBOCTH.

HacneacTBeHnHas, WM FreHOTUIIMYECKAst, K3MEHUYNBOCTh. KOMOMHATHBHAS H3MEHYUBOCTD.
Meiio3 W T1ONOBOM TPOIECC — OCHOBa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTarmoHHas
U3MEHUYUBOCTh. Kiaccudukanusi myranuid: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa u
NPUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHOU
u3meHuuBocty H. 1. BaBuioga.

BuesnepHast HaclneACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka uenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METO/bI T'€HETHUKH YeEJIOBEKa:
TE€HEATOTHYCCKUM, OJIM3HENOBBIM, IUTOTCHETHYCCKUH, OWOXMMHUYECKUN, MOJICKYJISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeAelieHUEe TEeHOTUIA: IOJHOTCHOMHOE CEKBEHUPOBAHHUE,



TEHOTHUIUPOBaHKWE, B TOM uucie ¢ nomomipio I[1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YyelloBeKa: TreHHble Ooyie3HW, OOJIe3HHM C  HACIEACTBEHHOW MPeapacrloiOKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue U TeHepaTuBHble MyTanuu. CTBOJOBBIE KIIETKH.
[IpuHIMIBL 310pOBOTO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTUKHN U JICUCHHS] TeHETUICCKIX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYCHUE MEAUIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKUX 3a00JIeBaHUI YEeTIOBEKA.

Hemoncmpayuu:

Hoptperst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodees-
PecoBckwnii, H. Y. BaBuiios.

Tabmuiel U cxembl: «MOHOTHOPUAHOE CKPEIUBAHUE U €T0 IIUTOTCHETHYECKasi OCHOBAY,
«3aKOH paclIeIJIEHUSI M €ro IMTOreHeTUYeCKass OCHOBa», <«3aKOH UHCTOTHI TraMeT»,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI IAUTUOPUIHOTO CKPEIIMBAHUS,
«Merio3y, «B3zanmoaeicTBie ajielibHbIX T€HOBY», «['eHeTH4YecKne KapThl PaCTEHH, KUBOTHBIX
u 4denoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACIEAOBAHUS, CIEIIEHHOTO C TOJIOM»,
«KapuoTunsl uyenoBeka M IKHUBOTHBIX», «Bunbl wusMenunBoctuy», «MonuduxaonHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropan, «['eHeTHKa Tpymm KpoBu», «MyTallioHHAs
U3MEHYUBOCTbHY.

O6opynoBaHue: MoIEIH-aNIUIUKAIUU «MOHOTHOpHIHOE CKpemuBaHuey», «HemomHoe
JOMHUHHUpOBaHUE», «/lurubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPbUIbEB U OKPACKU Tena), repdapuid
«I"opox moceBHOW.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlabopartopnast pabota Ne 5. «M3yueHnue pe3yabpTaToB MOHOTHOPHUIHOTO U TUTHOPUTHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOIPETIapaTaxy.

Jlabopartopnast padota Ne 6. «3yuenne MmoaruKarmoOHHON H3MEHUYNBOCTH, TTIOCTPOCHUE
BAapUALMOHHOTO Ps1a U BAPUALIUOHHON KPUBOI».

Jlaboparopnast pabora Ne7. «AHanm3 wMyTanmuid y Apo30omiiBl  HA TOTOBBIX
MUKpOTIpenaparax.

[Tpaktrueckas padota Ne 2. «CocTaBlICHHE W aHAJIU3 POJAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkniusi opranuzmMoB. OCHOBBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U MPOLECC. 3apOKJIEHUE CEJNECKIUU U JoMecTukaius. Yuenue H.
W. BaBmiioBa 0 IieHTpax MPOMCXOXKACHUS W MHOTO0Opaswsi KyJIbTYPHBIX pacTeHuil. LleHTpsI
MPOUCXOKICHHS TIOMAITHUX KUBOTHBIX. COpT, TOPOAA, LITAMM.

CoBpeMeHHBIE METOJIbI CeNeKIIMU. MacCOBBIM M WHIWBHUAYATHHBIA OTOOPHI B CENEKIIMHU
pacTeHuii U KUBOTHBIX. OTleHKa dKCTepbepa. BIM3KOpOACTBEHHOE CKpEITMBAHUE — WHOPHUIMHT.
Uucrtas nwHusA. CkpenuBaHWe YHCTBHIX JUHUA. ['ereposuc, wim rubOpuaHas cuja.
Heponcreennoe ckpemmBanue — ayrOpunuHr. OtnanéHHas ruOpuamsanmuss U e€  yCIexw.
NckyccTBEHHBIN MyTareHe3 M IMOJYyYEHHUE MOJUIUIONIOB. JlOCTHXKEHUS CEJNEKIMU PacTeHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorusa kak oTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpHUs. ITamnbl CO3JaHUS
pexombunantHoi JIHK u Ttpancrennbix opranu3moB. Kierounass umxenepus. Kietounble
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHnid. KiloHupoBaHue BbICOKOITPOTYKTHUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKMEe U 3Tudeckue mnpobiembr. MO -
FeHEeTUYECKH MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHncTpanuu:

Hoptpets: H. Y. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, M. ®@. IBaHOB.

Tabmuiel 1 cxembl: kapta «LIeHTpbl TPOUCXOXKACHUS U MHOTOOOpa3usi KyIbTYPHBIX
pactenuit», «llopoabl TOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHU», «OTnanéHHas
rubpuam3amus», «Pabotel akamemuka M. @. MBanoBay, «[lomummoumus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylabTypbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHHE U TEpEHOC
T€HOB, XpPOMOCOM.




O6opynoBaHue: MyJISKH TUIOAOB U KOPHEIUIONOB AMKUX (OPM M KYJIbTYpHBIX COpPTOB
pactenuii, repoapuii «CelbCKOX03sUCTBEHHBIC PACTEHUS.

JlabGopaTopHble U MpaKkTH4YecKue padoTbi:

Okckypcusi «OCHOBHBIE METOABI U JAOCTHIKCHHS CENIEKIIUA PACTCHHMH W JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035UCTBO, TA00PATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 kaacc
(34 yaca)

Tema 1. DBosrONMOHHAsA OHOJIOTHS.

[Ipennochuikn BO3HMKHOBEHHUS SBOJIOIMOHHON TEOPHHU. DJBOJIOIMOHHAS TEOpUsS U €€
MecTO B OMOJIOTHH. BiMsHuE 3BOMIOIIMOHHON TE€OPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CeunerenscrBa sBosonnH. IlaneoHTONOrMYECKHE: MMOCIENOBATEIBLHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJOTMYECKON JIETOMHUCH, Nepexoanbie popMbl. buoreorpapuueckne: cxoncTBO
U paznuare GayH U HIop MaTEepUKOB U OCTPOBOB.

DOMOPHOJIOTHUECKUE: CXOACTBA U pa3ivyusi SMOPHOHOB Pa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJOTUYHBIC, PYIUMEHTapHBIC OpraHsl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MTyTEH Y BCEX OPraHU3MOB.

OpomonmonHass Tteopust Y. JlapBuHa. IlpennochuikM BO3HMKHOBEHMSI JIapBUHU3MA.
JIBIOKyIlME CHMJIBI  3BOJIIOLMM  BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECYpCOB, HeompenenéHHas H3MEHUYMBOCTb, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3omonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

Muxkpossomronus. [lomymsanusa Kak eIMHULA BUAA U DBOJIIOLUN.

JBmwxyue cuibl ((akTopsl) SBOJNIOLMU BHIOB B MpHpoje. MyTallMOHHBIN Mpolecc U
KOMOMHATUBHAs M3MEHUYUBOCTh. [lomynsnuoHHble BOJHBI M JApeid reHoB. Mzomsauus u

MUTIpaLus.

EcrecTBennbIii 0TOOp — Hampapisronuii Gaktop 3BoaOIUH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yinbTaT  3Bojouuu.  [lpumepsr

npuUcnoco0IeHn y Opranu3MoB. ApoMop(O3bl U UANOAANTALINH.

Bun u BumooOpazoBanue. Kpurepum Buma. OcHOBHBIE (GOpMBI BHUI000pa30BaHMUS:
reorpagpuueckoe, 3KOJI0THUECKOE.

Maxkposomorusi. @opmbl 3BoNIONUHU: GuUIETHYECKas, TUBEPTeHTHAsl, KOHBEpreHTHas,
napaiensHas. HeoGpatumocTs 3BomoNMN.

[IpoucxoxkaeHnne  OT  HeCHEUAIM3UPOBAaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanusanys. AjanTuBHas paauanys.

Hemoncmpayuu:

Hoptpersr: K. JIunneit, XK. b. Jlamapk, Y. lapun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, . Mromep, A. H. CeBepiios.

Tabmuubl  u  cxembl: «Pa3BuTHe oOpraHmdeckoro wmupa Ha 3emie», «3apOobIlIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «PopMbl OOprOBI 3a CYyIIECTBOBaHHUEY,
«EctectBennblii  0TOOp», «MHOrooOpasue COpPTOB pacTeHui», «MHoroobpasue Mopon
KUBOTHBIX», «[Tonmynsuum, «MyTtannoHHas M3MEHUYUBOCTbHY, «ApoMop(O3bI»,
«Mnnoananramum», «OO0mas nerenepauusy», «JBrwkymme cuiibl sBomonun», «Kapra-cxema
MmapmpyTta nyremectsus Y. JlapsuHay, «boprba 3a cymectBoBanuey», «lIpucmocobieHHOCTh
OpranusMoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE.

O6opynoBaHue: KOJUIEKIHSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HaOOp IJI0/I0B
U ceMsH, Koiekuusi «[IpuMepsl 3alIUTHBIX MPHCIOCOONCHHH Y KHUBOTHBIX», MOJIEIb
«OCHOBHBIE HaNpaBIIEHUS D3BOJIOUUKY», O0BbEMHas Mojaenb «CTpoeHHe TOJOBHOTO MO3ra
MIO3BOHOYHBIX».




buoreorpaguyeckas kapra Mmupa, KojuleKuus «DopMbl COXpaHHOCTH MCKONAeMbIX
JKUBOTHBIX U PACTCHMI», MOJeNb amuiMkanus «llepexkpéct XxpoMocom», BIIayKHBIE IIperapaTsl
«Pa3Butne HacekoMoro», «Pa3BuTme IATYIIKM», MHUKpomnpenapar «Jlpozoduna» (Hopma,
MyTal# (GOPMBI KPBIIILEB U OKPACKHU TeNa).

JlabGopaTopHble U MpaKkTH4YecKue padboTbi:

JlaGopatopunas padora Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Jlaboparopnast pabora Ne2. «OmmcaHue TPUCITOCOOICHHOCTH OpraHu3mMa U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KM3HU HA 3emJie.

JloHayuHbIe MpeCTaBICHUS O 3apOXKACHUU XKU3HU. HayuHble TMIOTe3b BOSHUKHOBEHHUS
KU3HM Ha 3emuie: aOWoreHe3 W IMaHCIepMus. XUMUYecKas 3BONIONUS. AOHWOTEHHBIN CHUHTE3
OpraHMYECKUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEpUMEHTAIbHOE  IOATBEPXKACHUE
XUMHUYECKOW 3Boronu. HadanpHble sTanel 6uonorunueckoit sBomoonmn. ['unoresa PHK-mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYp M BO3HUKHOBEHHUE MPOTOKIJIETKU. [lepBble KIeTKu U ux
sBoIOIMA. DOPMHUPOBAHUE OCHOBHBIX IPYIII AKUBBIX OPTAaHU3MOB.

Pazputne xu3uu Ha 3emie mno spaM U nepuomaM. Karapxed. Apxelckas u
npoTtepo3oiickas 3pbl. Ilameo3oiickas 3pa u e€ mNepUOIbl: KEMOPHICKUH, OpPIOBUKCKHIA,
CUJTYPUICKUH, TEBOHCKUN, KAMEHHOYTOJIbHBIN, MEPMCKUH.

Me3so30iickas 3pa U €€ IepruoAbl: TPHACOBBIN, IOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa u e€ nepuoapl: MaJeOreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTuka KiIuMara U TeoJIOTMUECKUX mporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUN
pacTUTEIBLHOTO W J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUHW W KUBOTHBIX. llosiBieHwme,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpakeHue 3BoMoIi. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIIbI OPTraHU3MOB.

DOBOJIIOLMS  YeJOBeKa. AHTpPOMNOJIOTHs KakK Hayka. Pa3BuThe mpeacTaBiI€HUM O
MPOUCXOKICHUH YesloBeKa. MeTo bl nu3yueHus antponorene3a. CxoACcTBa U pa3inyus YyeloBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHE YeTIOBEKa.

JBmkymue cuibl  (pakTopbl) aHTpororeHeza. HacnmeacTBeHHass HM3MEHYHMBOCTh H
€CTeCTBEHHBINH 0TOOp. OOmecTBeHHBINM 00pa3 )KU3HHU, U3TOTOBIICHUE OPYAHH TPY/a, MBIIIUICHHE,
peub.

OcCHOBHbBIE CTaJMM W BETBU SBOJIIOIMH YEIOBEKA: aBCTPAJIONMUTEKH, YeTOBEK yMEJbIi,
UYenosek mnpamoxoxasdmuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublii. Haxonku
HCKOMAeMbIX OCTaTKOB, BPEeMsl CYILECTBOBaHUS, 00JIACTh PacHpOCTPaHEHHUs, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIME Pachl: €BpPOMECOUIHAs (€Bpa3uiicKas), HETpo-
aBcTpasionjiHasi  (dKBaTOpHajbHas), MOHTOJOMAHAA  (a3MaTCKO-aMepuKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH TPEACTaBUTENeH YeNOBEYECKHMX pac K YCIOBUSM CYIIECTBOBaHUA.
EnuncTBo uenoBeveckux pac. Kpuruka pacuzma.

Hemoncmpayuu:

Hoptpetsr: @. Penu, JI. [Tactep, A. W. Onapun, C. Muinnep, I'. FOpu, Y. JapsuHn.

Tabmuimpl u cxembl: «Bo3unkHoBeHHe COTHEYHOU CHCTEMBI», «Pa3BUTHE OpraHUYECKOTO
mupay», «PactutenbHas kietka», <«OKuBoTHas kieTka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpPraHUYecKoro mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUs
YelloBeKa M YeIOBEKOOOpa3HBIX 00e3bsH», «OCHOBHBICE MECTa MAJICOHTOJOTUYECKUX HAXOIOK
MPEIKOB COBPEMEHHOIO 4YeNloBeKa», «J/lpeBHeilme monn», «/peBHue moan», «llepsbie
COBpPEMEHHBIE JII0IN», «UelloBeuecKre pachi.

O6GopynoBanue: myasiku  «lIpoucxoxaenne yenoBeka» (OFOCTBI  aBCTPAJIOMHUTEKA,
MUTEKAHTPOIa, HeaHJEepTaIblla, KPOMAaHbOHIIA), CICNKH WIH U300paKCHHs] KAMEHHBIX OpYIUil
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyousa, ckpediia), TeoXpOoHOIOTHYECKass Ta0JnIla,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.




JlabGopaTopHble U MpaKkTH4YecKue padoTbi:

[TpakTuyeckas padota Ne 1. «/3yyeHrne UCKOMAEMbIX OCTaTKOB PACTECHHUI U )KUBOTHBIX B
KOJUIEKLIUAX».

DKCKypcusi «IBOJIONNS OPraHNYECKOro MUpa Ha 3eMyie» (B €CTeCTBEHHO-HAYYHBIN HIIN
KpaeBeIUECKUI My3€ii).

Tema 3. Opranusmbl 4 OKpYsKaloIas cpeaa.

OKojoruss Kak HayKa. 3aJaud M pasfeibl dKOJOrMu. MeTonbl 3KOJOTMYECKUX
UCCIEN0BAHUI. DKOJOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHusT ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHas,
BHYTPHOPraHU3MEHHas!.

Okonorndeckue (akropel. Krnaccudukanusa skonornyeckux (akTopoB: aOHOTHYECKHUE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBHEe HKOIOTMYECKUX (PaKTOPOB Ha OpraHU3MBI.

AbOunornueckue  (akTopel:  CBET, TEMIEpaTypa, BIAKHOCTh. (DOTONEPHOAM3M.
[TpucniocoOnenust OpraHu3MoB K JeCTBHIO a0NOTHYECKUX (aKkTOpoB. buomornyeckue puTMsl.

buornueckne ¢dakropel. Buasl OMOTMYECKMX  B3aMMOJEHCTBMIA: KOHKYpPEHLHS,
XHUIIHAYECTBO, cUMOMO3 U ero ¢opMsbl. [lapazutusm, koomnepamnus, MyTyalinu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OHWOTHYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapAKTEPUCTUKUA MNOMyisiiui. OCHOBHBIE IIOKA3aTelIW IOMYJIALUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MuUrpauusd. JluHamuka
YHMCJIEHHOCTH MOMYJISIIMY U €€ peryJsiusl.

Hemoncmpayuu:

Hoptpetst: A. 'ym6onsar, K. @. Pynse, D. ['ekkens.

Tabmuipl u cxembl: kapTa «[IpupoaHsie 30HBI 3eMany, «Cpenbl OOUTaHUS OPTAHU3MOBY,
«®Dotonepuoguzm», «llomynsaium», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH IOIMYJISALNN
uHpy3opun-Tydenbkny, «Ilumesbie nenmy.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopnast padota Ne 3. «Mopdonorudeckue OCOOCHHOCTH PACTEHUW W3 Pa3HBIX
MECT OOUTAHHUS.

Jlaboparopnast pabota Ne 4. «BrnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktruyeckas padora Ne 2. «IToacy€r MIOTHOCTH MOMYNIALUN PAa3HBIX BUAOB PACTCHUI».

Tema 4. Coo01iecTBa M DK0JOrHYecKHe CHCTEMBI.

CoobmiectBo  opranuzmMoB —  Ouomeno3. CTpykTypbl  OHOLIEHO3a:  BHIOBa,
MIPOCTpaHCTBEHHAs, Tpoduueckas (numeas). Buapl-gomuHaHThl. CBsI3M B OMOIIEHO3E.

Okonornyeckue cuctemsl (3xocuctembl). [lonsarue 06 skocucreMe W OHOTEOIEHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHTHl HJKOCHUCTEMBI: TMPOAYLEHTbI, KOHCYMEHTBI, PpPEIYyLEHTHI.
KpyroBopoT BemecTB M MOTOK SHEPrHM B 3KocucTeMe. Tpoduueckue (IUILEBBIE) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE TIOKa3aTeNu JKOCHCTEMBI: Onomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpPaMUAbL: MPOAYKIMH, YHUCICHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CaMOpEryJIsiius, pazputue. Cykueccus.

[IpuponHble SKOCUCTEMBI. ODKOCHUCTEMBI O3€p M peK. DKOCUCTEMA XBOWHOTO WIH
HIMPOKOJINCTBEHHOTO Jieca.

AHTpPOTIOT€HHBIE KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKkocucTeMbl. buonornueckoe u
X03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak GpakTop ycToWunMBOCTH 3KocucTeM. CoxpaHeHue OHMOJIOrHYECKOro
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuibl, coctaB U CTpyKTypa OHOCHEpHI.
JKuBoe BemectBo u ero (ynkmuu. OcobeHHocTH Onochepsl Kak rio0aabHON AKOCHCTEMEI.
JlnHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB M OMOTC€OXMMUYECKHE ITUKIJIBI 3JIEMEHTOB (YIJiepojaa, a3oTa).
3oHanbHOCTH OMOCchepsl. OCHOBHBIE OMOMBI CYIITH.



UenoseuectBo B Ouochepe 3emmn. AHTPONOTCHHBIE HW3MEHEHUS B Owocdepe.
I'mobGanpHBIC YKOIOTHYECKUE TTPOOIIEMBI.

CocymiectBoBaHMe NpUpOAbl U dYenoBedecTBa. CoxpaHeHue OuOpa3HOOOpasus Kak
OCHOBa ycroiumBocTd Ouocdeppl. OCHOBAa pPANMOHATBHOTO YIPABICHHUS MPUPOTHBIMU
pecypcamu 1 UX Hcnojib3oBaHue. JlocTuxkeHus: OMOJIOTUN U OXpaHa MIPUPOJIBI.

Hemoncmpayuu:

Ioptpetnl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuid.

Tabmuiet u cxembl: «[lumieBsie nenm», «bUOIIEHO3: COCTaB U CTPYKTypay, «[Ipupoanbie
coobmectBa», «lenu nurtanus», «Okonoruueckas nupamuna», «buochepa u yenoBex»,
«JKOocHUCTeMa ILIMPOKOJIIUCTBEHHOTO Jieca», «IJKOCHUCTeMa XBOWHOro Jjecay», «buoneHos
BooéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOTE€HHbIE BO3JEUCTBUS Ha MIPHUPOAYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHenmas
cocTapisitonas 6uocdepnn», «DakTophl Aerpaganuu mousy, «IlapaukoBeril A3ddhexT», «DakTops
PaznoaKTUBHOTO 3arpsi3HeHUs Onocepbl», «Obmas ctpykrypa 6uocdeps», «PacnpoctpaneHue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omocheprb», «KpyroBopoT yriepoma B Ouocheper,
«KpyroBopot azora B pupoae».

O0opynoBaHue: MOJEIb-ANTUIAKAIUI «Tunuynsie OHOLICHO3BI», repOapuit
«PacturenpHble  coolmiecTBa», Komiekuuu — «buomeHos», «Bpeautenu — BakKHEUIINX
CEJIbCKOXO3SHUCTBEHHBIX  KYJIBTYpP», TepOapuu W KOJUIGKIUU PACTeHUH U  IKUBOTHBIX,
IPUHAJIEKALINE K Pa3HBIM SKOJIOIMYECKUM rpynnam ogHoro suaa, Kpachas kaura Poccuiickoit
®denepanuu, H300paKEHUST OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.




KAJIEH/TAPHO - TEMATHYECKOE IVIAHUPOBAHHE
110 YYEBEHOMY IIPEJIMETY «bBHOJIOI' UA»

10« » KJIACCA

Ne | Tema ypoka Ilnanupye Hara

n/n Masl 1aTra NMPOBeAeHUA

Temal. buoJiornsi Kak HayKa 2 yaca

1 1 buosorus B cucreme Hayk
Cmapmosas ouaznocmuxa

2 2 Meroasl TO3HaHUS KWUBOW NpHpoAbl. [IpakTHyeckas
pabora Ne 1 «Mcnonb30BaHNEe pa3IMUYHBIX METOJIOB TIPH
W3YYCHUH OUOJIOTUYECKUX OOBEKTOBY»

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALHA 1 gac

3 1 buonorudeckne CuCTeMbl, IPOIECCH 1 KX U3YUCHUE

Tema 3. XuMH4eCKHUil COCTAaB U CTPOCHHUE KJIETKH 8 yacos

4 1 XWMHYECKUH COCTaB KJIETKH. Bojga W MuHepanabHBIC
COJIH

5 2 benxu. CoctaB u cTpoeHue 0enkoB

6 3 @®epMeHTHI —  OMOJIOTHYECKHE  KaTalW3aTOpBI.
JlaGopaTopHas pabota Ne 1 «3yuenue
KaTaJTUTHYECKONH aKTHBHOCTU (PEPMEHTOB (Ha MpUMEpe
aMuJIa3bl WIKM KaTanas3bl)»

7 4 VraeBonsl. JInnuael

8 5 Hyxneunoseie kucnotsl. ATD

9 6 Hctopus u Meroabl u3ydeHUs KiIeTku. Kierounas
TEopHs.

10 7 KiteTka xak mesocTHas XKuBas CUCTeMa

11 8 Crtpoenue »sykapuoTudeckoi kietku. JlabopartopHas
pabotra Ne 2 «/3ydyeHue CTpOeHHUs KIETOK PacTCHUH,
YKUBOTHBIX, TPUOOB M OaKTEpHl MO, MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpenapaTax u UX OMHCaHUE»

Tema 4. /KuzHeaeaTeIbHOCTb KJIETKH 6 yacoB

12 1 OOMeH BelecTB I MeTaboIn3M

13 2 dorocuHTe3. XeMOCHUHTE3

14 3 DHepreTUIecKuii 0OMeH

15 4 JKu3HeHHBIN 1HMKT KiIeTKd. JlemeHwe KieTkn. MuTos.
Jlaboparopnast padora Ne 3 «HabGmrogenue muTo3a B




KJIETKax KOHYMKA KOpellKa JykKa Ha TOTOBBIX
MHUKpOITpenaparax»

16 S) buocunres 6enka. Peakuus MaTpuuHOro CHHTE3a

17 6 Tpancnsus — 6uocuHTe3 Oenka

Tema 5. Pa3MHoxkeHHMe M  HHAUBHAYAJIbLHOE Ppa3sBHTHE
OPraHu3MoOB
5 4yacoB

18 1 Hexkerounsie popmbl )KU3HU — BUPYCHI

19 2 DopMBI pa3MHOKEHUST OPTaHU3MOB

20 3 Meiios

21 4 OOpa3oBaHue ¥  pa3BUTHE  TIOJIOBBIX  KIICTOK.
OmnonorBopenue. Jlabopatopuas pabGora Ne 4
«/3yueHne CTpOEHHs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOTIpETiapaTax»

22 5 NHauBuyanbHOE pa3BUTHE OPTaHU3MOB

Tema 6. HacjiencTBEeHHOCTh M MI3BMEHYNBOCTH OPraHU3MOB

9 yacoB

23 1 ['eHeTika — Hayka O  HACIEJACTBEHHOCTH W
M3MEHYHUBOCTH.

24 2 3aKOHOMEPHOCTH HaCJICZJOBAHMUSI IIPU3HAKOB.

MoHorubpuaHoe CKperBaHue

25 3 JlurubpuaHoe CKpeulMBaHue. 3aKOH HE3aBHCHMOTO
HacJIe0BaHHS IPU3HAKOB

26 4 CueruieHHOe HacyieloBaHue Mpu3HakoB. JlaGopaTopHas
pabota Ne 5 «M3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
U JTUTHOPUAHOTO CKpEIIMBaHUS Yy Apo3oduisl Ha
TOTOBBIX MUKpOIpEnapaTax»»

27 S) I'eneruka oJIa. HacnenoBanue IIPU3HAKOB,
CLIETUIEHHBIX C 0JIOM

28 6 HUsmenunBocth. HeHacnencrBeHHas  H3MEHYHUBOCTb.
JlaGopaTopHas pabora No 6. Nzyuyenue
MoIU(PUKAITIOHHOM W3MEHUYUBOCTH, MOCTPOEHHUE
BAapUALMOHHOTIO Psiia U BAPUALIMOHHON KPUBOM»

29 7 HacnencrBennast n3menunBocTb. JlaboparopHas pabora
Ne 7. «Anamu3 myrtauuii 'y apo3oduiasl Ha TOTOBBIX
MHUKpOIpernaparax»

30 8 I'eneTnka yenoBeka

31 9 PesepBHbIii YPOK. O600mmenue o TeMe
«HacnencTBeHHOCTh M HI3MEHYHBOCTH OPTaHH3MOB)

Tema 7. Cesekuust opranuzmMoB. OCHOBBI OMOTeXHOJIOTHN 3 Yaca




32

Cenekius Kak HayKa U IIpolLece

33 MeTtonpl W JOCTHXKCHHSI CEJICKIIMM PACTCHUU W
KHUBOTHBIX
34 BroTexHONMOTHs Kak OTpaciib MPOU3BOJICTBA




KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE
110 YYEBEHOMY IIPE/IMETY « bBHOJIOI' UA»

11« » KJIACCA

Ne | Tema ypoka ILnanupye Hara
n/n Masi 1aTa | NPOBeJAeHHU
A
Temal. DBoJIOLIHOHHAS OUOJIOTUA 9 yacoB
1 1 | OBosonys ¥ METOJbI €€ N3YUYEHHUS
2 2 | Ucropust pa3BUTHS NPEICTaBICHUH 00 YBOIIOINH
3 3 | MuKpO3BOIIOIHS
4 4 | Tlomymsiiust Kak DJIEMEHTAapHAas €IWHWIIA BHJA U
sBomtonuu. JlabopatopHas pabora Ne 1 «CpaBHeHue
BUJIOB IO MOP(OJIOTHUECKOMY KPUTEPUIO»
5) 5 | ABwxymue cuisl (31eMeHTapHble (PaKTOPhl) SBOJIOLUU
6 6 | EctectBenHslit 0TOOD U ero hopMBI
7 7 | Pe3ynbratsl JBOJIIOLIAN: IPUCIIOCOOTICHHOCTD
OpraHusMoB U  BupooOpazoBanue. JlaboparopHas
pabora Ne 2 «Omnmcanue MPHCIIOCOOICHHOCTH
OpraHu3Ma 1 €€ OTHOCUTEIBHOIO XapaKTepa
8 8 | HampaBnenus u myTu MakKpO3BOJIIOIIMH
9 9 | HeoOGpatumocTh SBOTIONNAH
Tema 2. Bo3HUKHOBeHHe M pa3BUTHe KU3HU Ha 3emiie 10 yacoB
10 1 | Ucropus »u3Hu Ha 3eMJI€ U METOIbI €€ N3YUECHHUS
11 2 | I'umoTessl NPOUCXOXKACHUS KU3HU Ha 3emIie
12 3 | Pa3Butue xu3HM Ha 3emIie 1o 3paM U Iepruoam
13 4 | OCHOBHBIC OTalbl HBOJIOIWKA  PACTUTEIBHOTO U
KHUBOTHOro Mmupa. [Ipaktuyeckas pabora Ne 1
«M3ydyeHre HCKOMAeMBIX OCTAaTKOB pPACTEHUM U
KUBOTHBIX B KOJIJICKIIHX )
14 5 | CoBpeMeHHas CUCTEMa OPraHUIECKOTO MUpPa
15 6 | DBorOIMS YenoBeKa (AHTPOMOTEHES)
16 7 | IBmxymue cuibl ((hakToOpbl) aHTPOTIOTCHE3a
17 8 | OcHOBHBIE CTa/IUU 3BOJIOIMU YEJIOBEKA




18 9 | YenoBeueckue packl U MPUPOIHBIC AN TAIIMN YETIOBEKA

19 | 10 | Pe3zepsuuiii ypox. OG00IICHHE 1O TEME
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HHU HA 3eMIIe»

Tema 3. OpranusMbl U OKpPYXKalOIIas cpeaa S yacos

20 1 | Okonorus kak Hayka

21 2 | Cpenbl 0OMTaHUS U HKOJIOTHYECKUE (PaKTOPHI

22 3 | Abuoruueckue pakropsl. JlaboparopHas padora Ne 3.
«Mopdonoruueckue 0cOOEHHOCTH PACTCHUN U3 Pa3HBIX
MecT oburtanus». Jlabopatopuas pabora Ne 4.
«BrnusHHe cBeTa HA POCT W Pa3BUTHE UYEPEHKOB
KoJieyca»

23 4 | buornueckue GakTOPHI

24 5 | Dkojoruyeckue XapaKTEPUCTUKU MO YJISALIUH.
[Ipaktrueckass pabora Ne 2 «lloacuér mmoTHOCTH
MOMYJSALIUN pa3HbIX BUJIOB PACTCHUIN»

Tema 4. Coo01ecTBa M IK0JOTHYeCKHE CUCTEMbI 10 yacos

25 1 | CoobmecTBa OpraHu3MOB — OHOIICHO3

26 2 | DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI)

27 3 | OCHOBHBIE TOKAa3aTeMH JKOCHCTEMBI. JKOJIOTHYECKHE
nupamuabl. CBolicTBa 3kocucteM. Cykieccust

28 4 | IlpupoaHbIe SKOCUCTEMBI

29 5 | AHTPOTIOTEHHBIE YKOCHCTEMBI

30 6 | buocdepa — rimobanpHas skocucTeMa 3eMiTH

31 7 | 3aKOHOMEPHOCTH CYILIECTBOBaHUs Onochepsl

32 8 | YenoseuecTBO B Orocdepe 3emin

33 9 | CocymiecTBOBaHME IPUPOABI M YETIOBEYECTBA

34 | 10 | Pesepsusiti ypok. O606menne teMbl «CooOmiecTBa U
HKOJIOTUYECKUE CUCTEMBD)




5. IlpoBepsieMble TpeOGOBaHUSA K Pe3yJIbTATaAM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM

10 KUIIACC

NPOrpaMMmblI

Kon
nposepsieM
oro
pe3yJibTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeILHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi

CdopMHPOBaHHOCTh 3HAHUH O MecTe M POJM OMOJOTMH B CHCTEME HAay4HOTO
3HAaHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HAyYHOU KapTHHBI MHUpA ¥ HAyYHOTO MHPOBO33PEHHS; O BKJIAAC POCCHHCKHX H
3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHONOrMM; (YHKIMOHAIBHON
IPaMOTHOCTH YeJIOBEKA JUISl PEHICHUs] )KM3HEHHBIX 33/1a4

VYMmenune PaCKpBIBATH COACPIKAHUC 6I/IOJIOFI/I‘-IGCKI/IX TCPMHHOB U MIOHSATHIH: KHN3Hb,
KJIETKa, OpraHu3M; MeTa0oim3M (OOMEH BEUIECTB WM TPEBPAICHHE JYHEPTUH),
romMeocras (camoperyisiius), YpOBHEBasi OpraHu3alusi JKUBBIX  CHCTEM,
CaMOBOCITPOU3BEICHHE (PETPOLYKIIHSI), HACIECICTBEHHOCTh, N3MEHUYNBOCTD, POCT U
pa3BHUTHE

YMenue wuznaratb OHONOTMYECKHE TEOpUM  (KJIETOYHAas, XPOMOCOMHas,
MytanuoHHas), 3akoubl (I'. Mennens, T. Moprana, H.I1. BaBuniosa) u yuenus (o
IIEHTpaX MHOT000pa3Wsi W TMPOMCXOXKACHHUS KYIbTYypHbIX pactennii H.U.
BasusioBa), onpenensiTe rpaHUIlbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BIafeTh METOJaMH HAYYHOTO MO3HAHUS B OWojoruu (HaOironeHue u
OIMCAaHWE JKUBBIX CHUCTEM, IMPOIICCCOB M SBJICHHWI; OpraHU3allds W IPOBEIACHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIBWIKEHUE  TUIIOTE3BI;  BEHISBJICHHE
3aBUCHMOCTH MEXIY HMCCICAYEMbIMH BEJIMYMHAMHU, OOBSICHCHHE TOTYyYCHHBIX
pE3yNbTAaTOB, UCIOIB30BAHHBIX HAYYHBIX TOHSATHH, TEOPUU U 3aKOHOB, yMEHHUE
JICNIaTh BBIBOJIbI HA OCHOBAHUH TOJYICHHBIX PE3YJIHTATOR)

YMeHHE BBIICIATH CYIIECTBEHHBIC INPU3HAKM BUPYCOB, KJIETOK IPOKAPHUOT U
JYKAapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIIECTB W TPEBPAIICHUS JYHEPTUU B KJIETKe, (HOTOCHHTE3A,
TUTACTUYECKOTO W DHEPreTHYEeCKOr0 OOMEHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHU, WHIAWBUAYAJIBbHOT'O Pa3BUTHA OopraHu3Ma
(oHTOTCHE3)

YMmenune MNPUMCHATH TIIOJYYCHHBIC 3HAHHUA JJId OGBHCHGHHH 61/IO.HOI‘I/I‘-I€CKI/IX
MPOLECCOB M SIBJICHUM, I MNPUHSATHS MPAKTHUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU B MEIsIX oOecreueHus OE30MacCHOCTH CBOErO 3JI0POBbS U 3J0POBbS
OKPYKaIOIIUX JI0AEH, COOII0IEHUSI HOPM IPaMOTHOIO MOBEACHUS B OKPYXKArOIIeH
MPUPOJHON cpele; TOHMMaHUE HEOOXOIMMOCTH WCIOIb30BAHUS JTOCTHIKEHUIN
COBpPEMEHHOM ouonoruu u OMOTEXHOJIOT U Ul palloOHaIbHOTO
MIPUPOIONOJIb30BAHUS

VwMmenue peiiaTtb 3JIEMCHTAPHBIC TCHECTUYCCKUEC 3aJa4ud Ha MOHO- U ,I[I/IFI/I6pI/II[HOC
CKpCHIMBAHUC, CLCIINICHHOC HACJICIOBAHUC; COCTABJISAITH CXCMBbI MOHOFI/I6pI/II[HOFO
CKpCHIMBAaHHUA 1JIA IPCACKAa3aHHA HACICAOBAHUSA IPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJIHATH J1a00paTOpHbIE U MPAKTHYECKUE pabOThI, COONIIOATh MpaBHiia
pu paboTe ¢ YI4eOHBIM U JJaOOPAaTOPHBIM 000PYI0BAHUEM

YMeHHe ~ KpUTHUYECKHM  OLIGHHWBAaTh M MHTEPIPETUPOBATH  HH(POPMAIUIO
OMOJIOTUYECKOTO COAEP)KAaHUS, BKIIOYAIONIYI0 IICEBJIOHAyYHbIE 3HAHUS W3
pa3nuyHbIX MCTOYHUKOB (CMU, HaydHO-TIOMYNSpHBIE MaTepUalIbl); 3TUYECKHE
acIIEKThl COBPEMEHHBIX UCCIIEI0BAaHUM B OMOIOTMU, MEAULIMHE, OMOTEXHOJIOTHH

10

YMeHue coszaBaTh COOCTBEHHBIC MHUCbMEHHBIE M YCTHBIE COOOIIeHMS, 00001Ias
Ononoruyeckyro MH(OpMAanWIO W3  HECKOJbKHX  HCTOYHHMKOB, TPAaMOTHO
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pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

MCIOJIb30BATh MOHATHIHHBIN anmapar OMOoJI0TUd

11 KJIACC

Kon
nposepsieM
oro
pe3yJbTara

IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

CdopMHPOBaHHOCTh 3HAHUM O MecTe M POJM OMOJOTHH B CHCTEME HAay4HOTO
3HAaHUS €CTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHHS; O BKIAJE POCCHHCKHX H
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHM; (PYHKIMOHAIBHOW Tpa-
MOTHOCTH YE€JIOBEKa JJIsl peIICHNUS )KU3HEHHBIX 3314

VYMeHUe pacKpbhIBaTh COJEP)KAHUE OMOJOTHYECKHX TEPMHHOB U TOHSTHIA: BHJI,
MONYJIANKsI, TEHOMOH, HBOJIONUSA, IBIKYIIHE CHIBI ((haKTOpPHI) 3BOJIIOINUH,
MPUCIIOCOOJICHHOCTh OPraHM3MOB, BHI000pa3oBaHUE, JKOJIOTHYECKHE (AKTOPHI,
IKOCHUCTEMa, TPOAYIEHTHI, KOHCYMEHTBI, pEIyLEHTHl, e MUTaHus,
HKOJIOTHYECKAsi TMpaMKJIa, OMOTreoleHo3, buocdepa

YMenue  uznaratb  OWOJIOTMUYECKHWE  TEOpUU  (IBOJIOLMOHHAs  TEOPHs
Y. JlapBuHA, CUHTETHYECKAsl TEOpUsS HBOJIIOLMM), 3aKOHbl M 3aKOHOMEPHOCTHU
(3aponprmieBoro cxojactBa K.M. bapa, uepenoBaHusi TiaBHBIX HaIlpaBiICHUN U
nyreit sBomonmu A.H. CeepuoBa, ydenus o O6mocdepe B.U. Bepnanckoro),
OTIpPEAEISATh TPAHUIIbI UX IPUMEHHUMOCTH K KMBBIM CHCTEMaM

YMeHue BIafeTh METOJaMH HAYYHOTO MO3HAHUS B OWojOruu (HaOironeHue u
OIMCAaHWE JKUBBIX CHUCTEM, MPOICCCOB M SBJICHUI; OpraHU3allds W IPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTa,  BBIIBWIKEHUE  TUIIOTE3bI;  BEHISBJICHHE
3aBHCHMOCTH MEXIY HCCICAYEMbIMH BEJIMYMHAMHU, OOBSICHCHHE TOJYyYCHHBIX
pE3yNIbTaTOB, UCIOIB30BAHHBIX HAYYHBIX TOHSATHH, TEOPUN U 3aKOHOB, yMEHHUE
JICJIaTh BBIBOJIBI HA OCHOBAHUH MOJYICHHBIX PE3YJIHTATOR)

YMeHue BbIIENATh CYIIECTBEHHbIC IPU3HAKU CTPOCHUS OMOIOTUYECKHX OOBEKTOB!
BUJIOB, TOIMYJISUHN, POIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B U
HKOCHUCTEM; 0COOEHHOCTH MPOIIECCOB HACIEACTBEHHONW U3MEHYMBOCTH, €CTECTBEH-
HOTO OTOOpa, BUA000pa30BaHUsA, MPUCIIOCOOIIEHHOCTH OPTaHU3MOB, JEHCTBHS
HKOJIOTUYECKUX (PaKTOPOB HAa OPTraHU3MBbI, IIEPEHOCA BEIIECTB U MOTOKA SHEPTHH B
IKOCHCTEMAaX, AHTPONOTCHHBIX W3MEHEHHH B HSKOCHCTEMax CBOCH MECTHOCTH,
KPYrOBOpPOTa BEIIECTB M OMOTreOXMMUYECKHX IIMKIIOB B Onocdepe

YMeHHe NpUMEHATh [OJIyYEHHbIE 3HAaHUA Uil OOBSICHEHHUS OHOJIOIMYECKHX
IIPOLIECCOB U SIBJICHUM, I IMPUHATUSA NPAKTUYECKUX PELIECHUN B IOBCEIHEBHOMU
KHU3HU B LENAX oOecredeHns 0e30MacHOCTH CBOETO 3/10pOBbSl U 3[I0POBbS OKpY-
KAIOIUX JIIOJIeH, COOMIONEHUS] HOPM TPaMOTHOTO TOBEACHUS B OKpYXKarollei
IPUPOJHOM cpele; NMOHMMaHME HEOOXOJUMOCTH MCIIOJIb30BaHMS JIOCTUXEHUI
COBPEMEHHOM OMOJIOTUH JIJIsl pAIlMOHAJIEHOTO PUPOAONIOIb30BAHHUS

YMeHue pemarb 3JeMEHTapHblE OHOJOTHYECKHE 3aJayud, COCTaBISATh CXEMBI
MEPEHOCa BEIIEeCTB U DHEPTHH B SKOCUCTeMaX (IIeTH MUTAHUS)

YMeHHE BBIMOTHATD J1JA00PATOPHBIE U MPAKTHYECKUE PabOThI, COOTI0IATh ITpaBuia




Kon

nposepsieM IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI

oro

pe3yjabTara

o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

pu paboTe ¢ yueOHBIM U JIA00OPaTOPHBIM 000PYI0BAHUEM

YMeHue  KpUTHYECKHM  OLEHUBAaTh W MHTEPIPETHPOBaTh  HH(OpMAaLNIO
OMOJIOTUYECKOTO COACPIKAHMSI, BKJIIOYAIONIYIO IICEBJOHAYYHBIE 3HAHUSA U3
Pa3IMYHBIX HMCTOYHUKOB (CMU, HAay4YHO-TIONYJISIPHBIE MaTepuabl);
paccMarpuBaTh  TNIOOAmbHBIE  AKOJOTHYECKHE MPOOJIEMBI  COBPEMEHHOCTH,
(hopMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3HUITHIO
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YMeHne co3maBaTh COOCTBEHHBIE NMHCHbMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OWoJOrMYecKyl0 WH(POPMAIMI0O W3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO
WCIIO0JIb30BaTh MOHSATUHWHBIN anmapaT OUoJI0THH

6. [IpoBepsieMble 3JIEMEHTHI COIEP:KAHUS

10 KUIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

1

buosnorus kak Hayka

11

buonorust — Hayka o xuBoi npupoae. Posib 6unonornn B GOpMUPOBAaHUH COBPEMEHHOM
Hay4YHOH KapTUHBI Mupa. CuctemMa OMOIOTHYECKHX HAYK

1.2

Metoapl TO3HAHUS JKUBOW TPUPOABI (HAOIIOJCHUE, DKCIEPUMEHT, OMHMCaHUe, M3Me-
peHue, KinaccupuKanus, MOJISTHPOBAHUE, CTATUCTHYECKAss 00paboTKa JaHHBIX )

2

JKuBbIe CHCTEMBI U UX opraHu3anus

2.1

Kusbie cucremsl (OMOCHCTEMBI) Kak IMpeaMmer u3ydeHust Ouonoruu. CBoiicTBa Ouo-
CHUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHH OpraHu3anuu OHMOCHUCTEM: MOJEKYJISIPHO-TEHETUYECKUH, KIIETOYHBIH, opra-
HU3MEHHBIH, MOMYJISIITMOHHO-BHIOBOH, IKOCUCTEMHBIN, OMOChepHBIi

3

XHUMUYECKUN COCTAB M CTPOCHUE KIIETKU

3.1

XUMHAYECKUNA COCTAaB KJIETKU. XHWMHYECKHE DJIEMEHTBI: MaKpO3JEMEHTBI, MHUKpPO-
anemeHThl. Bona u MuHepanbHble BemecTBa. OyHKIMKA BOABI 1 MUHEPAIbHBIX BEIIECTB
B kieTke. [logaepxkanre 0oCMOTHYECKOro OaiaHca

3.2

benku. CocraB u cTtpoeHue OenkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. Hesame-
HUMBbIE U 3aMEHHMbIE AMUHOKUCIOTHl. AMUHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYPhI
0enKOBOI MOJIEKYJIbI (IEepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHUHAS CTPYKTYpa).
Xumuueckue cBoiicTBa OenkoB. buonorunueckue GyHKIMN OEITKOB.

depMeHTHI — OMosornueckue Katanu3aTtopbl. CTpoeHue (epMeHTa: aKTUBHBIA IEHTP,
cyoctpartHas crneuupuynoctb. Kodepmentsl. Burtamunsl. Otiauuus ¢GpepMEeHTOB OT
HEOPraHWYeCKUX KaTaIH3aTOPOB

3.3

VYrieBonbl: MOHOCaxapuabl (TJTFOKO3a, puOo3a U JAe30KCHpru003a), nucaxapuabl (caxa-
po3a, JaKTo3a) W MoNIMcaxapuabl (Kpaxmall, TVIMKOTeH, IeJUT0i03a). buonorndeckue

(YHKIIMH YTIIEBOJIOB.

Jlumuael: TpUTIULIEpUAbl, cTepounsl, (ochomunuasl. 'mapodunbHO-TUAPOPOOHEIE
cBoiicTBa. buonornueckne ¢GpyHkiuu aunugo. CpaBHEHUE YIIEBOAOB, OCIKOB U JIHU-
IUI0B KaK UICTOYHUKOB SHEPTHH

3.4

Hykneunnosbie kucnotel: JHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIECHMHOBBIX
kuciotr. Ctpoenue u ¢ynkmuu JJHK. Crpoenne n pynkimun PHK. AT®: crpoenue

1 QyHKIIHT

3.5

[{uTosorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHUsI KIIETOK




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

3.6

Knerka kak nenoctHas xuBas cuctema. OOmMe NpPU3HAKU KIIETOK: 3aMKHyTas Ha-
pyxHas MemOpana, monekynsl JIHK kak renermueckuii ammapar, cucTtemMa CHUHTE3a
Oenka

3.7

Tunbl KIETOK: SyKapHOTHYECKass M MpokapuoTHueckas. OCOOEHHOCTH CTpPOCHHUS
pokapruoTnuueckon kieTku. Kiierounas crenka 60akrepuit. CTpoeHHE 3YKapHOTHIECKOM
KJIeTKH. OCHOBHBIEC OTIMYUS PACTUTENbHOM, )KUBOTHON M IpUOHOM KIICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAUKC, UX (YHKLHUU.
[Tnazmartuyeckass MmemOpaHa, e€ cBoiicTBa W (yHKuMHU. LluTomnasma u e€ opraHoumbl.
OnHoMeMOpaHHBIE OpPraHOWIBI KIETKH: 3Hjoruiazmarudeckas cetb (DIIC), ammapar
lNonbmxu, nuzocomsl. [loryaBTOHOMHBIE OpraHOW/IBI KJIIETKU: MUTOXOHAPUH, TUIACTUIBIL.
[IpoucxoxxaeHre MUTOXOHIPHUI U TuiacTul. Bumer uractua. HememOpanHbIe opraHou bl
KIIETKH: PUOOCOMBI, KJIETOYHBIA IICHTP, PECHUYKU, KTYTUKH. DYHKIHH OpPraHOUIOB
KJIETKU. Brimouenust

3.9

Snpo — perynaTopHblii neHTp KieTkd. CTpoeHue siapa: siepHas 000J0YKa, Kapuo-
IU1a3Ma, XPOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEHIECTB B KJIETKE

H(I/ISHCI[CHTCJ'II)HOCTI) KIICTKH

4.1

OOmeH BemecTB, WJIM METa00JMM3M. ACCUMWIIUSA (TUIACTUYECKUH OOMEH) W JHcC-
CUMIISALHNS (SHEPTeTUIECKI OOMEH) — IBE CTOPOHBI €IUHOTO TMPOIecca METa0O0IU3MA.
Turmbr oOMeHa BEIIIECTB: aBTOTPO(HBIIH " reTepoTPO(HBIA.
Poiib pepMeHTOB B OOMEHE BEILECTB U NPEBPAILLICHIH YHEPTUU B KJIETKE

4.2

doTtocuHTE3. CaetoBas " TEMHOBas dbazbl dboTtocunTe3a. Peakmum
dorocunTesa. pdexruBHOCTS PoTocHHTE3a. 3HadeHHE (OTOCUHTE3a ISl KU3HU Ha
3emnie. BnusHue ycnmoBui cpenbl Ha (OTOCHHTE3 W CIIOCOOBI TIOBBIMICHUS €T0
MPOIYKTHBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepuu. 3HAUYCHUE XEMOCHHTE3a JJIs KU3HU Ha
3emiie

4.3

DOHepreTuyecknii oOMeH B KieTKe. PaciiemnieHue BelecTB, BBIIEICHHE U aKKyMy-
JUPOBaHUE SHEPTHH B KIJIETKE. DTalbl SHepreTndeckoro oomena. I'muxonus. bpoxenue
u ero Buabl. KucrnoponHoe oKHCIEHHE, WIM KJIETOYHOE AbIxaHue. DPPeKTUBHOCTDH
SHEPTeTUYECKOro OOMeHa

4.4

Peakiium marpuunoro cunte3a. ['eHernyeckas undopmanus u JHK. Peanmuzanums
TeHETHYEeCKON MHpoOpMauu B KieTKe. [ eHeTHdeckuil KoJ M ero cBOWcTBa. TpaHc-
kpunuus — matpuunblii cuate3 PHK. Tpancnsamus — OGunocuntes Oenka. Koguposanue
aMUHOKHCIIOT. Posib pbocom B OMocuHTE3€e OenKa

4.5

Hexnerounsie Qopmbl xu3Hu — BUpychl. Mcropus otkpeitus BupycoB (.U. MBa-
HOBCKHI). OCOOEHHOCTH CTPOEHHUS U JKU3HEACSITEIIbHOCTH BHPYCOB. baktepuodaru.
bone3nn pacreHui, JKMBOTHBIX M 4YEJIOBEKA, BbI3BIBAEMBbIE BHpycaMH. Bupyc
nmmyHoaedunura uenoBeka (BUY) - Bo3Oymutens CIIM/a. [Ipodunakrtuxa
pacrpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHHMA

Pa3mHOXkeHNe U MHIMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounblii nuki, win KU3HEHHbIM Uk kieTkd. MaTepdasza m muros. Ilpomeccsr,
nporekatomue B uHTepdaze. Permkamus — peakius marpuyHoro cuHTeza JIHK.
CrtpoeHne XxpoMOocoM. XPOMOCOMHBIN HAa0Op — KapHOTHUI. JIUIIONIHBIA U TarionI-
HBII XpOMOCOMHBIC HaOOpBL. XpomaTuabl. [[uTonornyeckue OCHOBBI Pa3MHOKCHHS
Y MHJUBU1YaJIbHOTO Pa3BUTHUS OPTaHU3MOB.

Henenue xnetkn — MuTo3. Cragun murtosa. [Ipoueccel, mpoucxonsiuie Ha pa3HbIX
CTagusIX MUTO3a. BHOJOrnueckuii CMBICI MATO3a




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

5.2

@®opMbI  pa3MHOXKEHHUS OpPraHW3MOB: Oecroioe © TONOBoe. Buaer  OGecmonoro
PA3MHOXKCHUS: JCIICHUC HaaBOC, IIOYKOBAaHUEC OOJHO- U MHOTI'OKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE Pa3MHOXKeHHUE. VICKycCTBEeHHOE KIIOHUPOBAHKE Opra-
HH3MOB, €I'0 3HAYCHUC OJId CCIICKINU

5.3

ITonoroe Pa3MHOXKCHHUE, €TI0 OTIINYUA OT Oecrosoro.

Meiio3. Cragumn meito3a. Ilporeccel, npoucxoasaume Ha cTtaguax Meiosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIC U 3HaUEHUE Me03a

5.4

I'amerorenes — mpouecc oOpa3oBaHHs MOJOBBIX KJIETOK Y >KMBOTHBIX. I[lonoBbie xe-
JIC3bl. CEMCHHUKU U SAUYHUKU. O6pa3OBaHI/I€ U Pa3BUTUC IIOJIOBBIX KJICTOK — T'aMCT
(cmepmaro3oui, SUIEKIETKA) — crepMaroreHe3 u ooreHe3. OCoOCHHOCTH CTPOCHHS
SIMIIEKIIETOK U cnepmaTo3onioB. OmnonorBopenue. [laprenorenes

5.5

NunuBuayanpHOE pa3BUTHE (OHTOTE€HE3). DMOPHOHAIBLHOE pa3BUTHE (IMOpUOTEHE3).
OTamsl 3M6pI/IOHaJ'IBHOI‘O PasBUTHA Y IMMO3BOHOYHBIX JKUBOTHBIX! ,Z[pO6JIeHI/I€, racTtpy-
JSIEsi, opraHoreHes. IlocToMOpuOHaNbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIEHOTO
pasBUTH: MpsIMOe, HempsiMoe (JIMYMHOYHOE). BimsHue cpensl Ha pa3BUTHE OpraHH3-
MOB; (paKTOpBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct u Pa3sBUTHC paCTeHHﬁ. OxTrorcHes IBCTKOBOI'o pacCTCHUA: CTPOCHUC CCMCHH,
CTaguu pa3BUTHUIA

HaCJ'IeI[CTBeHHOCTB 1 USMCHYUBOCTHb OPraHM3MOB

6.1

IIpeamer m 3amaum reHetuku. Mceropus pa3BUTHS TeHETUKM. Bxiaxg poccHicKux
M 3apyOeXHbIX  Y4€HBIX B DPa3BUTHE  TI'CHETUKH. MeTonel  reHETHKH
(ruOpuI0IOTNYEeCKUN, IUTOTCHETUYECKUN, MOJIEKYIIpHO-TeHeTHueckuil). OCHOBHBIE
TCHETUYECKUE TOHATHA. ['eHeTMdecKkas CHMBOJIMKA, UCIOJIb3yeMas B CXeMax CKpe-
IIUBaHUMN

6.2

3aKOHOMEPHOCTH HaCJEJOBaHMUS TPU3HAKOB, ycTaHOBiIeHHbIE ['. Menaenem. MoHo-
ruOpuIHOE CKpelBaHue. 3aKOH eAMHO00pasus ruOpuIoB nepBoro nokoiaeHus. [Ipa-
BUJIO TOMMHHUPOBaHMS. 3aKOH pacUICTICHUS NpU3HAKOB. ['MMoTe3a YUCTOTHI TaMeT.
ITosHOE U HEMOJIHOE TOMUHUPOBAHUE.

JluruOpunHoe CKpemmBaHue. 3aKOH HE3aBHCHMOTO HaclieOBaHUs Mpu3HakoB. L{uro-
TeHETUYECKUE OCHOBBI JUTMOPUIHOTO CKpEUIMBaHUS. AHAIM3UPYIOIIEee CKpelIBaHHe.
Vcnonp30BaHKe aHAIM3UPYIOMIETO CKPEIIMBAHUS JIJIsl ONIPEICTICHIS TE€HOTHIIA 0COOH

6.3

CueruieHHOe HacienoBaHWe Tpu3HAKoB. Pabora T. Moprana mo cCHEIJIEHHOMY
HaCJICOIOBAHUIO TI'CHOB. HapymeHHe CHCIIVICHUA I'€HOB B p€3yJII>TaTe KpOCCI/IHFOBepa.
XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.

I'eneruka nona. XpoMoCOMHOE ONpeieJICHUE M0JIa. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
l'omorameTHeie W rereporaMeTHble OpraHu3Mbl. HacnemoBanwe  NPU3HAKOB,
CHCIINICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. Buabl M3MEHUMBOCTH: HEHACIIEICTBEHHAs W HacleICTBeHHas. Poib
Cpeabl B HEHACIEACTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOJIU(PUKAITMOHHON
W3MEHUMBOCTH. BapuanumoHHbI psg W BapuanvoHHas kpuBas. Hopma peakuun
npusHaka. KonuyecTBEHHbIE W KayeCTBEHHbIE MPU3HAKM M MX HOpPMa pEaKIIUu.
CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUYHNBOCTH

6.5

HacnencTBenHasi, Wiy TEHOTHIHMYECKAas, M3MEHYMBOCTh. KoMOMHAaTHBHAs W3MEHYH-
BOCTh. Meii03 M MOJOBOM MPOIECC — OCHOBAa KOMOWHATHMBHOW M3MEHYMBOCTH. MyTa-
[IMOHHASI U3MEHYUBOCTh. Kimaccudukarus MmyTaiuii: TeHHbIE XpOMOCOMHBIE, TEHOMHBIE.
YacToTra 1 mpuyuHbI MyTalnuidi. MyrareHsnbpie (hakTopbl. 3aKOH TOMOJIOTUYECKHUX PSAIOB B
HacyiencTBeHHoM n3MeHunBocty H. M. BaBuiioa
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IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

6.6

l'enetuka d4emoBeka. Kapuotunm demoBeka. OCHOBHBIE  METOABl  T€HETHUKH
YeJI0BEKa: TeHEAJTOTHUYECKHUHM, OJNM3HELOBBIM, LHUTOMCHETHYECKUH, OMOXUMHYECKUM,
MOJIEKYJApHO-TeHeTUUeCKU. COBpEMEHHOE ONpEACTICHUE NeHOTHUIA: TTOJTHOTE€HOMHOE
CEKBEHHPOBaHUE, TCHOTUIIMPOBAaHUE, B TOM uunciie ¢ nomouubto [1I[P-ananuza. Hacnen-
CTBCHHBIE 3a00JIEBAaHHS 4YEJIOBEKAa: IEeHHBIC O00e3HH, OO0JIe3HH C HACIEICTBEHHOMU
MIPEIPaCIIONOKEHHOCTRI0, XPOMOCOMHBIE Oosie3an. ComaTHuecKkue M TeHEpaTUBHBIC
MyTaruu. [lpuHIUOBL 3710poBOro 00pa3a >KW3HU, JUATHOCTUKH, MPOPUIAKTUKH
W JICYCHUS TEHEeTWYeCKuX Ooyie3Heil. MeanKo-TeHETUYECKOe KOHCYIbTHPOBAHHE.
3HayeHWEe MEIMIIMHCKONM TE€HETUKH B MPEJOTBPAIICHUH W JICYCHUU TEHETUYECKHUX
3a00/I€BaHUH YeIOBEKA

Cenekiusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka M TMPOLECC. 3apOXKICHUE CENIEKIIMU U JOMECTHKalHUs. YUeHHUe
H.N. BaBumoBa o 1ieHTpax MPOUCXOXKICHUS U MHOTOOOpa3usi KyJIbTypHBIX PacCTCHUH.
[{eHTpBI MPOUCXOKIACHUS JOMAIIHUX KUBOTHBIX. CopT, MOpoJa, ITaMM

7.2

CoBpeMeHHBIE METO/IbI CeNEKIMH. MacCOBbIi U WHIANBUYAIbHBI OTOOPHI B CETICKIIMHI
pacTeHUid U KUBOTHBIX. OIllEHKa 3KcTepbepa. BIM3KOPOJICTBEHHOE CKpELIMBAHHE —
uHOpuauHT. Yucras nuaus. CKpelmuBaHue YUCTHIX JIMHUMA. ['eTepo3uc, wiv rudpuaHas
cuna. HeponcTBeHHoe ckpeuiuBanue — ayropuaunr. OtnanéHHas rubpuamnzanus u eé
ycriexd. HWCKyCCTBEHHBIM MyTareHe3 M TOJIYYEHHE TMOJUILUIONIOB. JlocTmxkeHus
CEJICKIIMU PACTEHUH, )KMBOTHBIX 1 MUKPOOPTaHM3MOB

7.3

buotexHonorua kak oTpacib NPOU3BOACTBA. ['€HHAsh WHXKEHEpHUs. ITambl CO3JaHUS
pexombunantHo JIHK wm Tpancrennbix opranuszmoB. Kinerounas umkenepus. Kie-
TOYHBIE KYJIbTYpbl. MMUKpPOKIOHAIBHOE pa3MHOXKEHHUE pacTeHuil. KioHupoBaHue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U ITH-

yeckue npodseMbl. MO — reHeTndecku MoIU(PUITTPOBAHHBIE OPTaHU3MBI

11 KUIIACC
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DBOIOIMOHHAS OMOIOTHS

11

DBOJIOIIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHH.

CBuaerenbCcTBa HBOIIONUH. [laeoHTONOTHYECKHE: TOCIEIOBATEILHOCTh TOSBICHUS
BUJIOB B TAJICOHTOJIOTHYECKON JIETOMUCH, TIepexoHbie ¢popMbl. buoreorpadudeckue:
CXOJICTBO W paznuuue (payH U (rop MaTepuKOoB M OCTPOBOB. IMOPHOJIOTUUYECKHE:
CXOACTBAa U pasindud 3M6pI/IOHOB Pa3HbIX BHJOB IMO3BOHOYHBIX. CpaBHHTeHBHO-
AHATOMHYECKHE: TOMOJIOTHYHBIC, aHAIOTUYHBIC, PYyJUMEHTApHbBIC OPTaHbl, aTaBU3MBI.
MOJ’IGKy.HHpHO-6HOXI/IMI/I‘-I€CKI/IGZ CXOACTBO MEXAaHU3MOB HACJICACTBCHHOCTHU U OCHOB-
HBIX META0OJIMYCCKHX ITYTeH Y BCEX OPraHU3MOB

1.2

OpomtonmonHas Teopust Y. JlapBuHa. Ilpeamnocbulk BO3HHMKHOBEHHS JapBHHH3MA.
JIBIKyIIME CUJIBI 3BOJIOLMM BHUIOB 10 JlapBHHY (M30BITOYHOE pa3MHOMKEHHE IpH
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas H3MEHYMBOCTb, OOppOa 3a CyIecT-
BOBaHHE, €CTECTBEHHBIA OTOOP)

1.3

Cunrernueckas teopusi 3Bomoruu (CTD) u ocHoBHBIE €€ mookeHHs. MUKpPOIBO-
JIFOII M. HOHYJIHI_[I/IH KaK €IMHUIa BUJa U 3BOJIFOIINU

1.4

JBrokymue cuiibl (pakToOphl) ABONIONMK BHAOB B MpuUpojae. MyTallmOHHBIA MPOIECC
¥ KOMOMHATHBHAS U3MEHYMBOCTb. [lonyisiioHHbIe BOJTHBI U Apeid reHoB. M3omsmus
n wmwurpanusa. EctectBeHHbIn 0TOOp — HampaBisrommid ¢Gaktop 3Boonuu. Dopmsl
€CTECTBEHHOT'0 0TOODPA.
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[TpucocobneHHOCT  OPraHM3MOB  KaK  pe3yiabTaT  ABOMIOUMH.  [IpumMepsr
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMopd 036l M WIAH0AAATI TAIIUH.

Bun u BumooGpazoBanme. Kpurepuu Buma. OcHOBHbIE (OpPMBI BHUI000pa30BaHMUS:
reorpaguueckoe, 3K0JIOrHUECKOe

1.5

Maxkpoaomtorusi. @opmbl 3BoIONKK: (puieTHUEcKasi, TUBEPreHTHasl, KOHBEpreHTHasl,
napauiesnpHasi. HeoOpatumMocTh 3BOMIONMN

BO3HUKHOBEHME U PA3BUTHUE KU3HU Ha 3eMile

2.1

JloHay4HBIE MPEACTABICHUA O 3apOKICHUM KW3HHU. HaydHbIE TMIIOTE3bI BO3HUKHOBE-
HUS JKM3HU Ha 3emuie: abMoreHe3 M MaHCHepMHs. XUMHYECKas 3BOJOLUSA. JKC-
MIEPUMEHTAJIbHOE IOATBEPKICHUE XUMHUYECKOM HsBoaronuu. HawanbHble dTamnel
ouonornyeckoil 3Bomounu. I'unoreza PHK-mupa. IlepBble KJIETKM M MX 3BOJIOIHAL.
DopMHUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB

2.2

Pa3BuTHe xu3HM Ha 3emiie 1o 3paM U nepuonaMm. Karapxei. Apxelickas U IpoTepo-
3oiickast 3psl. [laneo3olickas spa U e€ mepuobl: KEMOPUICKUN, OPJIOBUKCKHUM, CHITY-
PHUICKUH, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEpMCKUi. Me3o30licKas 3pa U €€ epruoIbl:
TPUACOBBIN, FOPCKUH, METTOBOM.

KaiiHo30lickass 3pa u €€ Nepuobl: NaJECOr€HOBBIM, HEOT€HOBBIN, aHTPOIIOI€HOBBII.
XapaKTepuCcTUKa KIMMaTa U Te0JIOTMYECKUX IporeccoB. OCHOBHBIE dTaIlbl YBOJIIOLMH
pacTUTENILHOTO W JKUBOTHOTO MHpa. ApoMopdo3bl y pPaCTeHHH U IKUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB

2.3

Cucrema  OpraHMY4ecKOro Mupa Kak oOTpaxeHue 3Boaonuu. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB

2.4

DBOJIIOLIMS YeIOBeKa. AHTPOIOJOTHS Kak Hayka. Pa3BUTHE MpeaCcTaBIeHUN O MpPOUC-
XO0XKICHUN YCJIOBCKA. MGTOI[I:I HU3YUCHHUA AaHTPOIIOIrCHE3Aa. CXO,Z[CTBa H pasiinuuia
YesioBeKa U KUBOTHBIX. CHCTEMAaTHUYECKOE MOI0KEHHE YEIOBEKa.

JBmwxyume cuibl ((pakTopsl) anTpornorenesa. HacnencTBeHHas M3MEHYMBOCTh U €C-
TECTBEHHBIM OTOOp. OOIIECTBEHHBIM 00pa3 XWU3HHW, W3TOTOBJICHUE OPYAMA Tpyna,
MBIIIJICHUC, pCUb

2.5

OcHOBHEIE CTauu U BCTBU IBOJJIOIMU YCIIOBCKA: aBCTPAJIOINUTCKH, YemoBek YMGJII:II\/'I,
UYenosek npsamoxomsamui, YenoBek HeaHaepTanbckui, YenoBek pazymusbiil. Haxoaku
MCKOIIAaEMBIX OCTAHKOB, BPEMsl CYIIECTBOBaHHs, 00JacTh pacHpoCTpaHeHUs, O00BEM
TOJIOBHOT'O M0O3ra, 00pa3 >KM3HU, OPYAUSI

2.6

Yenoseueckre packl. OCHOBHBIC OOJIBIITNE PACKl: €BpOIICOU THAS (€Bpa3HiicKasi), HETPO-
aBCcTpayionHas (PKBaTOpUANIbHAS), MOHTOJIOMAHAS (a3MaTCKO-aMEepPUKAaHCKast). YepTsl
HpI/ICHOCOGHGHHOCTI/I HpGHCTaBHTeHeﬁ YCJIOBCUYCCKUX paC K YCIIOBUAM CYIICCTBOBAHUS.
EnnncTBO yenoBeueckux pac. Kpuruka pacuzma

Opranu3Mbl ¥ OKpyKarouas cpeaa

3.1

DKOJIOTHSI KaK Hayka. 3aJadyd M pa3feibl 3KOJIOTMA. MeTonbl 3KOJOTHYECKHUX
UCCIIEIOBAHMUMI. DKOJIOTHYECKOe MUPOBO33peHue. Cpebl 0OOMTaHHUsST OPraHU3MOB: BOJI-
Has, HA3eMHO-BO3AYIITHAs, TOYBCHHAs, BHYTPHOPTaHU3MEHHAs

3.2

Okonornyeckue (axropsl. Kiaccuduxanms sxogornyeckux (pakropoB: abuOTHYECKHE,
OMOTHYECKHE U aHTPONIOTeHHBIE. [IeHCTBHE SKOIOTHYECKUX (haKTOPOB Ha OPTaHU3MBbI

3.3

AOGuotnueckue (¢GakTOphl: CBET, TemrepaTrypa, BIaxHOCTh. Dotomepuommsm. I[lpu-
CIOCOOJICHUSI OPTraHW3MOB K JEHCTBUIO abmoThueckux (QakropoB. buomornueckue
PUTMBI

3.4

buotnueckue daktopbl. Buapl OMOTHYECKUX B3aWMOJCHCTBUN: KOHKYPEHIIUS, XHIII-
HUYECTBO, MAPa3UTU3M, MYTYaJU3M, KOMMEHCAINU3M (HaxJeOHUYECTBO, KBapTHUPAHT-
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CTBO), aMEHCaJu3M, HEUTpaiu3M. 3HaueHHWE OMOTHYECKUX B3aMMOJCHUCTBHMA IS
CYIIECTBOBAHUS OPTaHU3MOB B IMPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTepUCTUKU MOMyIsuu. OCHOBHBIE IMOKa3aTead MOMYJISALNN:
YUCJIEHHOCTb, TNIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalus. JluHnaMuka
YHCJIEHHOCTH MOMYJSIIUY U €€ PeryJsiius

Coo0111ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI

CoobmecTBo opranu3MoB — OuoreHo3. CTpyKTyphl OMOIIEHO3a: BHAOBAs, MPOCTpPaH-
CTBEHHas1, Tpodudeckas (munieBas). Bunbl-nomuaantel. CBsi3u B OMOIIEHO3€

4.2

DKOJOTHYECKHEe CHCTeMBI (9KocucTembl). [loHaTHEe 00 sKOcHMcTEME M OHMOTEOIEHO3E.
OyHKIMOHATbHBIE KOMIOHEHTBI 9KOCUCTEMBI: TIPOAYLIEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopot BemiectB M MOTOK PHEPrUM B 3KocucTeme. Tpodudeckue (MHIIEBEIC)
ypoBHU 3KocucTembl. [lumiessie nenu u cetu. OCHOBHBIE MOKA3aTENH 3KOCHCTEMBI:
6HOMaCC21, MpoayKIu4. DKOJIOTHYECKHE nupamMuyipl: MNOPOAYKIIMU, YHNCIICHHOCTH,
Oomomaccel. CBOHCTBa DKOCHUCTEM: YCTOMYHMBOCTH, CaMOPETYJSAIHMS, pa3BUTHE.
Cyxkueccus

4.3

[Ipupogubie AKOCHUCTEMBI. DKOCUCTEMBI O3EP M PEK. DKOCHCTEMA XBOWMHOTO WM
IIUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. ¥ pOo3KocHcTeMbl. bronornueckoe u
X03SICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue  kak  ¢akrop  ycroWumBocTH  dKocucteM.  CoxpaHeHHe
OMOJIOTHYECKOT0 pa3HooOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepuaackoro o 6uochepe. I'panuiibl, coctaB U cTpykrypa Oomochepsr.
Kusoe BemectBo u ero ¢ynkmuu. OcobeHHOCTH OHOC(Ephl Kak TI00aTbHOW 3KO-
cucteMbl. JluHaMuueckoe paBHOBECHE M oOpaTHas CBsi3b B Omocdepe. KpyroBopoTsr
BEIIECTB M OMOT€OXMMHUYECKHE LUKIBI 3JEMEHTOB (Yriepona, a3oTa). 30HaIbHOCTb
onocdeppl. OCHOBHBIE OMOMBI CYITTH

4.5

YenoeuectBO B Omochepe 3emiau. AHTPONOTEHHBIE HW3MEHEHHs B Ouocdepe.
['moGanpHBIC SKOTOTUYECKHE TPOOIJISMBI.

OcHOBa paIMOHAILHOTO YIIPABJICHUS MPUPOJIHBIMU PECYPCAMU U MX MCIIOJIb30BaHHE.
JlocTrkeH s OMOJIOTHH U OXpaHa MPUPOIbI




9. YueOHOo—MeTOHYECKOE 00ecieueHre 00pa30BaTeJILHOI0 Mmpolecca
Oos3aTebHbIC YUeOHbIe MaTEPHAJIBI VI y4AIIEr0CH:

1. VYuebuuk «buonorus» mns 10 kmacca (mox pen. B. B. Ilaceunuka) 6a30Bblii ypOBEHbD,
[IpocBemienue, «JIMHUS KUZHU»

2. YueOnuk «buonorus» mns 11 kmacca (mox pen. B. B. Ilaceunuka) 0a3oBbIii ypOBEHbD,
[IpocBemienne, «JIMHUSA KUZHU»

MeTounquKne MaTepHaJIbl JJIsl YYUTE .

1. buomorms. 11 xmacc. TepemoB A.B., IlerpocoBa P.A. Ilox pen. Kyposckoro K.H.
[Ipo¢unbHbIi ypoBEeHb

buonorus. [Toypounsie pazpadotku. 10-11 kmaccel. ba3oBbiii ypoBeHb.

CrnpaBounuk 1o 6uonoruu i noarotoBku k EI'D 10-11 kmaccer

OnuMnuagaele 3a0adus mo onosoruu. 8-11 xkimaccel

Kaneiinockon yueOHO-IETOBBIX UTP B CTAPIIMX KJaccax Ha YpOKax MaTEMaTHKH, (PU3UKH,
nH(pOpPMATUKH, XUMUHU, OMOJIOTUH, Teorpadru, SIKOHOMUKH

arwn

udposbie oOpazoBaTe/ibHbIE pecypchbl U pecypebl ceTd UHTEpHET

1.bubaunoreka ITOK https:// m.edsoo.ru (5-9 kmaccer)

2. http://www.1lseptember.ru - BeG-caiit «O0beauHECHNE Teaarormueckux unanuii «llepBoe
CEHTAOPSI»

3. https://resh.edu.ru

4. HTTPS://IRESH.EDU.RU/ HTTPS:/ /WWW.YAKLASS.RU HTTPS://SKYSMART.RU
5.https://interneturok.ru/ https://foxford.ru/wiki/biologiya/

6. http://window.edu.ru/ - equHOE OKHO JOCTyIA K 00pa3oBaTeIbHBIM pecypcaM (HHbopMaIus o
MOJTOTOBKE K ypOKaM, CTaHAapThl 00pa3oBaHusi, HH(POpMAIHUS O HOBBIX YYeOHHKAX M y4eOHBIX
MOCOOUSIX).

7. http://www.km-school.ru/ - Mynbsrunopran komnanuu «Kupuun u Medomuii»

8. http://www.eidos.ru Caiit rieHTpa JUCTaHI[HOHHOTO 00ydYeHUs «DHI0C»



https://www.uchmag.ru/estore/e43089/
https://www.uchmag.ru/estore/e44761/
https://www.uchmag.ru/estore/e44761/
http://www.1september.ru/
http://www.yaklass.ru/
https://foxford.ru/wiki/biologiya/
http://window.edu.ru/
http://www.km-school.ru/
http://www.eidos.ru/
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