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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoJIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemuu mpenoiaBaHus
y4eOHoTro mpeaMera «bHOJIOTHS» U OCHOBHBIX MOJOXKEHUN (enepaabHOi padoyei mporpamMmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001acTu «EcTecTBeHHO-HAyYHBIC TPEAMETHD.
Cornacao monoxenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOlnEHHOM YPOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanuu o0yqIeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM,
CpPeIHUM OOIIHMM, CPEIHUM NPOQPECCHOHAIBHBIM M BBICHIUM OOpa3oBaHueM. B To ke Bpems
KaX/IbI 3 9THX y4eOHBIX MPEAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajay, CBA3aHHBIX ¢ MpodopueHTanuei
oOyyarouuxcs M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOW 00JIacTH Hay4dyHOro 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIMIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WA BOEHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE, ONpeAeseT 00s3aTenbHoe
(MHBapHaHTHOE) MPEIMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasjesnaM U TeMmaw,
pacnpeziesieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C y4y€TOM MEXIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBs3€l, JIOTMKM Y4eOHOro mpoliecca,
BO3pACTHBIX OcOoOeHHOcTel oOydaromuxcs. B mporpamme mo GHOJOTHMU peanu30BaH MPUHLMUIT
MPEEMCTBEHHOCTH C HW3yYeHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], TPEICTaBICHUN O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEPEKHOTO OTHOUIEHUS K OKpYXKaloled NpUpoaHOW cpeme. B mporpamme mo
OMOJIOTMM TaK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K IIaHUPYEeMBIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pe3ynbrataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHJAOB Y4e€OHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH OOy4YaloUIuXcs MO OCBOCHHUIO COJepXaHUs OHoJIorhyeckoro oOpa3oBaHUs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOHsblii npeamer «buosiorus» Ha YpOBHE cpenHero oouiero oOpa3zoBaHHUsS 3aBepIlacT
Oouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE U YrIIyOJeHUE 3HAHUI
oOyuaronuxcs O JKMBOM MPHUpOJE, OCHOBAX MOJIEKYIAPHOM U KJIETOYHOH OUONOTHH,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

N3yuenue yuebHoro npeamMera «buonorus» Ha yriayOJlIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY OOydarolmuxcsi K IMOCIEIYIONEMY MOJNy4eHHI0 OHOJOTHYEcKOro o0pa3oBaHUS B
BY3ax M OpraHH3alusax cpeaHero npodeccuoHaibHoro oopasoBanus. OCHOBY €ro COJEp>KaHus
COCTaBJIIET CUCTEMa OHOJOrMYECKMX 3HAaHUHM, MOJYYEHHBIX MPH H3YYEHHHM OOYyJaroLUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3AeroB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 kiaccax 3Tv 3HaHHS TOTYJarOT pa3BUTHE. Tak, pacIIMPEHbl U YIITyOJIECHBI
OMOJIOTHYECKHE 3HAHUSA O PAcTEHUsX, KUBOTHBIX, rpubax, OakTepHsX, OpraHu3Me YelIoBeKa,
OOIMX 3aKOHOMEPHOCTSX KHU3HH, JIOINOJHHUTENbHO BKJIIOUEHBl OHMOJIOTHYECKHE CBEAECHUS
MPUKIIAJHOTO M MOMCKOBOIO XapakTepa, KOTOPble MOKHO HCIOJb30BaTh KaK OPUEHTHPHI IS
nocienyouero Bpioopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMH O00YYaIONIUMUCS IPU U3YUeHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.



Crpykrypa mnporpammbl 1o ydeOHOMYy mnpenmery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOLMHOHHBIA MOAXOAbl K M3ydeHHIO Ouojoruu. COriacHO WM, M3Yy4aloTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIIMM OPTraHUYECKOro MHpa Ha 3emjie, COXpaHEHHs OWOJIOTMYECKOTO pPa3HOO0Opasus
wianetsl. Tak, B 10 Kiacce M3ydarOTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTHU PAa3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaTM3HPYIOTCS 3HaHUS OOydJarommxcss 1o OOTaHWKE, 300JI0TUH, aHATOMHH,
¢usnonorun yenoseka. B 11 kimacce M3ydaroTcsl SBOJIIOLMOHHOE YUYE€HHE, OCHOBBI SKOJIOTHH U
yueHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH 00ECHEUYUTh OCBOCHHE OO0YYaroLIUMUCS
OMOJIOTUYECKUX TEOPUHA M 3aKOHOB, WJEH, NPUHIMIIOB W TIPAaBHWI, JIEKANIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, SKOCHCTEMBl, O BbIAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTMH, NMPUKIAJAHBIX acleKTax
OMoorMuecKkux 3HaHUM. J[ns pa3BUTHS M HOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOruu
Hapsily CO 3HAUUTENbHBIM 00bEMOM TEOPETUUECKOTO MaTepuasa B COJAEPKAHUU MIPOrPAMMBI 110
OMOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS M PA3BUTUS TOW WM WHOU
oOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTHYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henp u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSMU O CTPYKTYpPHO-(DYHKIMOHAIBHOM OpraHU3aliy >KUBBIX CHCTEM
Pa3HOro paHra M NprHoOpeTeHue YMEHHI HCI0JIb30BaTh 3T 3HaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi o0mactu mpoecCHOHAIBHON JEATeIbHOCTH, CBS3aHHOW C OWMOJIOTHEH, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS ISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTxeHue 1eu u3ydeHus ydueOHoro npenmera «buonorus» Ha yrmyOn€HHOM ypoBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE  OOYYAlOIIUMHUCS CHUCTEMBl  OHOJIOTMUECKMX 3HaHWW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBJISIIOIIMX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYI KapTHHY MHUpa; O CTPOCHMH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BH],
ouoreoreHo3, 6uocdepa); O BBHIIAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAaHHUIX B
OHOJIOT Y,

O3HAaKOMJICHHE  OOydYalIIUXcsi €  METOJAaMHM  TO3HAHMUS  JKUBOW  MPUPOAIBIL:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOrMYECKUX HayK (MOJIEKYISPHOM U KJIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKINH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTHH, TAaJCOHTOJOTMH, OSKOJOTHMH); METOJaMH  CaMOCTOSTEIbHOTO  IPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHN B jabopaTtopuu u B mpupojae (HAOMIOJeHHE, H3MEpPEHUE,
AKCIEPUMEHT, MOICTTUPOBAHUE);

oBJaJiecHue OOy4aIOUIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
HCII0JIb30BaTh OMOJIOTUYECKYIO HH(POPMALINIO; TIOIH30BATHCA OMOJIOTUYECKON TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXKAY pa3BUTHEM OHOJOTMM M COIMAIBHO-
HSKOHOMHYECKUMHU M SKOJIOTMYECKMMHU MpoOJieMaMM 4eJIOBEYECTBA; OLEHHWBATH IOCIEICTBUS
CBOEH JIeATENBHOCTU 110 OTHOIIEHHIO K OKpY)KaloUled HpUpoJHON cpenae, COOCTBEHHOMY
3I0POBBI0 U 3/I0POBBIO  OKpYXAlOIIUX JIoJiel; OOOCHOBBIBATH M  COOJIOAATH  MEphI
npouIakTUK MH(PEKITMOHHBIX 3a00J€BaHMi, MpaBuia MOBEIECHUS B TPUPOJIE U OOecTIeueHHs
0€30MacCHOCTH COOCTBEHHOM KM3HEIESTEIbHOCTH B YPE3BbIUYANHBIX CUTyallUsX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3oBaTh COBPEMEHHBbIE HAaydHble OTKPBITHS B 00IacTh
OHOJIOTHH;

pa3BUTHE y 00YYaIOLINXCS MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCIEIOBAHUSMU B OWOJIOTHH,
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pemaemMpIMi €10 MpOoOJIeMaMH, METOJOJIOTHEH OWOJIOTUYECKOTO HCCIICAOBAHMS, MPOBEACHUS
OKCIIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTHYECKUX 3a/ad, MOJACIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIMTaHUE Y OOy4aromMXcs [IEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IIEJIOM U K
OTIEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (POPMHUPOBAHUE HKOJIOTUYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; WHTETPALMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PALIMOHAIBHOM TPUPOAOTIOIH30BAHUT
(cobmomenne TpaBWiI TOBENEHHS B MPHPOJE, OXpPaHbI BHUAOB, JKOCHCTEM, Oumocdeps),
COXPAaHEHHUU COOCTBEHHOI'O 3J0POBbSI U 3J0POBbSl OKPYXKArOMIMX JtoJed (COoOI0eHus] Mep
npoduiIakTKu ~ 3a0oJieBaHWH,  oOecriedeHWe  OC30TMACHOCTH  KU3HEACSITCILHOCTH B
Ype3BBIYaHBIX CHTYalUsAX MPUPOJIHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BaHU
OMOJIOTMYECKUX 3HAHUN ¥ YMEHHUH B MOBCEAHEBHOM KU3HU;

CO3JaHME YCIOBUHM Ui OCO3HAHHOTO BbIOOpa OOyYarOIIMMHCS WHIUBUAYAIbHON
00pa30BaTeNIbHOM  TpPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHEayoleMy MNpodecCHOHATLHOMY
CaMOOTIPE/ICTICHNIO, B COOTBETCTBUU C WHAWBUAYAILHBIMH HMHTEpECaMH U TOTPEOHOCTSIMH
peruoHa.

OOmiee 4YmciiO 9acoB, OTBEACHHBIX HAa HM3yYEeHHE OWOJIOTMM Ha YIIyOJEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 xmacce — 102 gaca (3 uaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEIIO).

OTO6op oOpraHu3allMOHHBIX  (QOpM, METOMOB U  CpeACTB OOydeHUs OHOJIOTHH
OCYIIECTBISIETCS C yYETOM CIEIU(PHUKH €r0 COACpKaHUS W HANpaBICHHOCTH HA TPOJIOJDKEHUE
OMOJIOTHYECKOTO 00pa3oBaHUsI B OPraHU3AIUSAX CPENHETO MPO(eCCHOHAIFHOTO M BBHICIIETO
o0OpazoBaHwUsI.

OO0s3aTeNTbHBIM YCIIOBHEM MPU OOYYCHHH OHMOJIOTHHM Ha YTIyOJEHHOM YpPOBHE SIBIISIETCS
MPOBEACHUE JTA0OPATOPHBIX U MpaKTHYECKuX pabdoT. Takke ydacTue oOy4aromuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpeeNIIeTCs y4YUTENEeM Ha OCHOBE MMEIOIIMXCA MAaTepHallbHO-TEXHUYECKHX PECYpPCOB U
MECTHBIX MPUPOIHBIX YCIOBHM.



Coaep:xkanue Kypca

Yriay0aeHHblIi ypOBeHb

10 kacc

Buosnorus kak koMiIeKc HayK 0 ;KMBOM npupoae. brosorus kak KOMIUIEKCHAs HayKa.
CoBpemMeHnHble HarpaBiieHHsI B Ononorun. CBsi3b OMOJIOTHH C JPYrUMH HayKamH. BeimonHeHue
3aKOHOB (M3MKM W XUMHUH B JKUBOM mpupone. Cummes ecmecmeeHHO-HAYYHO20 U
COYUOLYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM dmane pazeumus yusuiusayuu. [Ipaktuyeckoe
3Ha4YeHHE OMOJIOTUYECKUX 3HAHUM.

buonoruueckue cuctembl Kak MpeaMeT u3ydeHus Ouosnoruu. OCHOBHbBIE NPUHIMIIBI
OpraHu3anuy U QyHKIMOHUPOBAHUS OMOJIOTUYECKUX CUCTEM. buonozuueckue cucmemvl pasHvlx
yposHeli opzanuzayuu. I'MNOTE3pl W TEOPUHU, HUX poJib B (OPMUPOBAHMHM COBPEMEHHOM
€CTECTBEHHO-HAYyYHOM KapTUHbI Mupa. MeToJpl Hay4HOro IO3HAHUS OPraHMYEeCKOro MHpa.
DKCnepUMEHTATBHBIE METO/IbI B OMOJIOTHH, CTaTHCTUYECKasi 00paboTKa JaHHBIX.

CTpyKTypHBIe 1 (PYHKIHOHAJIbHbIE OCHOBBI "KU3HH.

MouiekynspHble OCHOBBI KU3HU. MakpoaneMeHThl 1 MUKpO3JeMeHThl. Heopranuueckue
BemecTBa. Bona, ee poss B xuBoM mpupoxae. I'mapodunbHOoCcTh U TUIpOdOOHOCTH. Ponb
MUHEpaJbHBIX cojiel B kierke. OpraHuyeckue BEIIECTBA, IOHATHE O PETYISPHBIX U
HEperyJsipHbIX OHomoJauMepax. YTieBoabl. MoHocaxapuibl, OJUTOcCaXxapyuibl U MOJIUCAXapUIbL.
Oynkuuu yraeBoaoB. Jlunuapl. @OyHkuuu aunuaoB. benku. @yHkuum OenkoB. MexaHu3M
neiicteust pepmentoB. Hykneunossie kuciotel. JJHK: cTtpoenue, cBoiicTBa, MecTONONOXKEHHE,
¢byakuuu. PHK: ctpoenue, Buapl, dynkiun. AT®: crpoenue, pyakuuu. [pyrue opranndeckue
BelecTBa kieTku. Hanorexnosnoruu B O6uosorun. Kinetka — cTpykTypHas u QyHKIHOHAIbHAS
eauHuna opranusma. Passutue murosnornd. CoOBpeMEHHbIE METOABI M3YyYEHHUS KIIETKH.
Knerounast Teopusi B cBeTe COBPEMEHHBIX JAHHBIX O CTPOECHUU M (PYHKIUSAX KIETKU. Teopus
cumbuorene3a. OCHOBHbIE YacTH M OpraHouipl KieTku. CtpoeHne U QyHKIUN OHOJIOTHUECKUX
MmemOpan. I[lutormmasma. fAapo. Crtpoenme u ¢GyHKIMH XpoMocoM. MeMOpaHHBIE U
HemMeMOpanHble  opraHouabl. [lutockenmer. Bxmouenus. OCHOBHBIE — OTIMYUTEIbHBIE
O0COOEHHOCTH KJIETOK MPOKapHOoT. OTIMYUTENIbHbIE 0COOEHHOCTHU KJIETOK SyKapUOT.

Bupycbl — nekinetounas ¢opma xuzHu. CriocoObl mepeiayn BUPYCHBIX MHGEKUUN U
Mepbl TPo(UIAKTUKY BUPYCHBIX 3a00J€BaHUl. Bupyconoaus, ee npakmuueckoe sHaueHue.

Kiterounsrii metabonn3M. @epMeHTATUBHBIN XapaKkTep peakiuii 0OMeHa BEIIeCTB. JTaIlbl
SHEPreTHUecKoro ooMeHna. A’poOHOe U aHa’poOHOE AbixaHue. Poib KIETOYHBIX OPraHOHJIOB B
mpoleccax »HepreTuueckoro oobmena. ABTOTpodsl U rerepoTpodbl. DotocunTe3. Dasbl
dboTocuHTe3a. XeMOCHHTES.

HacnenctBennas undopmanus u ee peanusanus B KiIeTke. ['eHeTHMUecKUd KOJ, ero
CBOMCTBa. DBOJIOLUA MpeAcTaBiIeHU 0 TeHe. COBpeMEHHbIE MPEACTAaBICHUSI O TeHEe U TeHOME.
buocunTe3 Oenka, peakiuu MaTPUYHOTO CHUHTe3a. Perymsmusi paGoThl T€HOB U MPOIIECCOB
oOMeHa BelIeCTB B KieTKe. [eHHas WHXXeHepus, TeHOMUKa, npomeomuxa. Hapywenue
OuoOXUMUYECKUX npoyeccos 8 Kemke noo GIUAHUEM MYymazeHos u
HapkozeHuvixeeujecms. Knetounslid nuki: uHTepdaza u aeneHue. MUToO3, 3HAYEHHE MHTO3a,
¢a3pl muro3a. ComaTtuyeckue M IOJIOBBIE KIETKH. Melo3, 3HaueHue Meio3a, (asbl meiio3a.
Meii03 B JKM3HEHHOM LUKJIE OpraHu3MoB. (DopMHpOBaHHE MOJIOBBIX KIETOK Y LBETKOBBIX
pacTeHMii ¥ MO3BOHOYHBIX XUBOTHBIX. Pecynayus Oenenus Kiemok, HapyueHus pe2yiayuu KaKk
npuyuna 3abonesanui. Cmeonosvie kiemku. IIpoexTHas AeIT€IHLHOCTb.

OpranusM. OCOOGEHHOCTH OJHOKJIETOYHBIX, KOJOHHAIBHBIX W MHOTOKJIETOYHBIX
OpraHu3MoB. B3anMoCBs3b TKaHEW, OpraHoB, CHUCTEM OpPraHOB KaK OCHOBA LEIOCTHOCTU
Opra"usma.



OcHOBHBIE MpOIECCHI, IPOUCXOJALIME B OpraHU3ME: MHUTAaHWE M IHULIEBapEHUE,
JBUKECHHE, TPAHCIOPT BEILECTB, BBIICICHUE, Pa3APaXKUMOCTh, DPETYJLALMSA Yy OpPraHU3MOB.
[Tonnep>kanue romeocTasa, MPUHIMIT OOPATHON CBSI3H.

PasmHOkenue opranmsmoB. becnosoe u  mosioBoe  pa3MHOXkeHue.  J[[BonHOe
OTUIOJIOTBOPEHUE Y IBETKOBBIX pAacTeHWH. BUIbI OTUIOAOTBOpEHUS Yy KUBOTHBIX. CIOCOOBI
Pa3MHOXKEHUSI Y pacTeHU U KkUBOTHBIX. [lapTeHorenes. OHTOreHe3. DMOPUOHAILHOE pa3BUTHE.
[TocTambOpronanpHOe pasButue. Ilpsimoe m HempsiMoe pa3BuTHe. JKU3HCHHBIC IUKIBI Pa3HBIX
TPy OpraHu3MoB. Perymsius MHIUBUAYAIBHOTO pa3BUTHsA. [IpyUuMHBI HapylIeHUH pa3BUTHUS
OpraHU3MOB.

Hctopusi BO3HUKHOBEHHSI M pa3BUTHS T€HETHKH, METOAbl T'€HETUKHU. | €HeTHuecKue
TEPMHUHOJIOTUS W CHUMBOJIMKA. ['eHoTHN ¥ (eHoTUIl. BeposSTHOCTHBIM XapakTep 3aKOHOB
TEHEeTUKHU. 3aKOHbl HacleAcTBeHHOCTH [. Menaens ©  yClIOBUSL WX  BBITIOJHEHUS.
[uronornyeckne OCHOBBI 3aKOHOMEPHOCTEH HACIEIOBAHMS. AHAIM3UPYIOLIEE CKPEIIMBAHUE.
XpomocoMmHass Teopust HacieacTBeHHOCTU. ClenjeHHOe HaclelI0BaHUE, KpPOCCHHIOBED.
Onpenenenve nosa. ClemieHHOEe C MOJOM HacjenoBaHue. B3aumonelicTBHe allIeNbHBIX U
HEAJUICJIbHBIX TE€HOB. ['€HeTHMYecKue OCHOBbI WHIAMBUIYAIBHOTO Da3BUTHS. [ enemuueckoe
Kapmupoganue.

I'eneTnka yenoBeka, METOABI M3YYECHHS T€HETHKN YEJIOBEKa. PErpoyKTUBHOE 310POBBE
yenoBeka. HacrnenctBenHslie 3a00sieBaHus YellOBEKa, UX MpenynpexaeHue. 3HayeHHe IeHeTHKU
JUTSI MEMITMHBI, STUYECKHE aCTIEKTHI B 00JIACTH MEIUITUHCKOM T€HETHKH.

I'enotun u cpena. HenacneacrBeHHass u3MeHUMBOCTh. Hopma peakinuu mnpu3HaKa.
Bapuanuonsslii psn W BapualnMoOHHash KpuBad. HacneAacTBeHHass W3MEHYMBOCTb. Bubl
HacJeACTBEHHON M3MeHYMBOCTH. KoMOWHAaTHBHAas W3MEHYHMBOCTh, €€ WCTOYHHKUA. MyTaruu,
BUABl MyTauuid. MyTareHsl, HUX BIUSHAE Ha OpraHu3mMel. Myranun Kak MpUYMHA
OHKOJIOTMYEeCKMX  3a0oyieBaHuii. BHesgepHas  HAcleACTBEHHOCTh U HM3MEHUYUBOCTD.
Onuzenemuxa.

Jomectukauuss u cenekuus. LIeHTpbl OJOMAIHWBAHUS JKUBOTHBIX UM LIEHTPBI
MPOUCXOXKACHUS KYyJbTYPHBIX pacTeHHd. MeToapl CeleKUHUH, UX TE€HETUYECKHE OCHOBBI.
HckyccTBeHHBIN 0TOODP. YCKOPEHHE M TTOBBIIICHHE TOYHOCTH 0TOOPA C TIOMOIIBI0 COBPEMEHHBIX
METO/IOB TEeHETUKHM M OuoTexHoJoruu. ['eTepo3uc u ero HCHOIb30BAaHUE B CEJICKIIHH.
Pacmmpenne reHeTHMYECKOro pa3HOOOpaszusi CENEKLUHMOHHOIO Marepuaia: MOJUILIONINS,
OTHaJeHHas TUOpUAM3alMs, OKCIEPUMEHTAJIbHBIH MyTareHes3, KIETOYHAs WH)KEHEpHs,
XpOMOCOMHAs MH)KEHEpH s, TeHHasi UHKeHepust. bruobe3omnacHoCTb.

11 KJIACC

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIHOHHBIX NPEACTABJIEHUI B 0M0JI0TUI

OpomonronHas Teopus Y. [JapBuna. [Ipeanocbuiky BO3SHUKHOBEHUS JapBUHU3Ma. JKU3Hb
U Hay4Has JearesnbHocTh Y. JlapBuHa.

JIBukymue cuibl 3BoOIMU BugoB mo Y. JlapBuHy (BBICOKas HWHTEHCHUBHOCTH
Pa3MHOXEHHSI OPraHW3MOB, HACJIEJICTBEHHAs HM3MEHYHBOCTh, OOpHOa 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaretndeckoi Teopun sBomtouuu (CTI). HelitpanbHas Teopus SBOJIOLNY.
CoBpemeHHas HBOIOIMOHHAS OWoJIoTHA. 3HAaYEHHE HBOJIIOIMOHHON TEOpuH B (HOPMUPOBAHUU
€CTECTBEHHO-HAyYHOU KApTUHBI MUpA.

JdeMoHcTpanuu

IToptpersr: Apucrorens, K. JIlunnei, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, . Xonzaeitn, J. K. benses.

Tabmumer u cxembl: «Cucrema xuBoi mpupoasl (mo K. Jlunuero)», «JIecTHHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm QGOpMUPOBAHUS TPHUCIOCOONCHUN Yy pacTeHUN u
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay», «Haxonku Y.
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HapBuna», «@Dopmbl 060pbOBl 3a cymiectBoBaHue», «lloponsl romybei», «MuorooOpa3ue
KYJIBTYPHBIX (hOpM KarmycTsl», «Ilopoabl TOMAaIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUsI HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHMS IBHXKYLUIUX CHJ 3BOJIOLUN», «OCHOBHBIE
II0JIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[lonymsiuust kak s3jeMeHTapHas eAuHuna 3BomolMH. CoOBpeMEHHbIE METOJIbl OLEHKU
F€HETUYECKOTO pa3HO00pa3us U CTPYKTYpbl Nomynsuil. 3meHnenue reHoonaa NOMyIsiiuy Kak
AJIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJIEHME. 3aKOH reHeTuueckoro pasHoBecust Jlx. Xapau, B.
BaiinGepra.

OneMeHTapHble (PAKTOPHI (IBMDKYIIME CHJIBI) HBOJIONUH. MyTallMOHHBIA MPOIECC.
KomOunaTiBHas u3MeHUMBOCTh. Jlpeii TeHOB — cilydaifHble HEHaNpaBICHHBIE W3MEHEHHUS
4acToT ayiened B momymsmusax. ODddext ocHoBatens. Ipgexm OymMvLIOUH020 20PAbIUKA.
CHuoicenue eenemuyeck020 pasHooOpaszus: npudunsl u cireocmeus. llposenenue 3ghghexma
opetigha 2eHo8 8 Oonvwiux u Manvix nonyrayusx. Murpanuu. M3onsmus  TOMyIsIuii:
reorpaduueckas (IpocTpaHCTBEHHAs ), Ouosornyeckas (penpoayKTUBHAs).

EctectBennslii oTOOp — HampaBisiouuil ¢axtop sBojoLUA. DPOPMBI €CTECTBEHHOIO
otOopa: JBWXKYIIMM, CTaOMIM3UPYIOUIUH, paspbiBatomivil (au3pynTuBHBIN). [lonoBoit or6op.
Bo3HHKHOBEHHE U ABOJIOLHUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocobaeHnit y opranuzmMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumeps! npucnocobaeHnit
y OpraHu3moB: Mopdosoruueckue, (uU3HoIOruyecKue, OWOXMMHUYECKHE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u crpykrypa. BumooOpazoBaHue Kak pe3ynbTaT MHKPOIBOJIOIMH.
M3onsimst — xmrodeBoi  (akTop BHmooOpaszoBanus. Ilyth m cmocoOwbl BUI000pa3oBaHUSA:
ajutonatpudeckoe  (reorpaduyeckoe), CHUMMATPUUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOEC»
(momurutonan3anust, rubpuanzanus). JJIMTeIbHOCTh SBOIOIMOHHBIX MPOIIECCOB.

Mexanusmbl popMUpOBaHUS OMOJOTHYECKOTO pa3HOOOpa3usl.

Ponp oBomtonmoHHON Ouonoruu B pa3pabOTKEe HaydyHBIX METOJIOB COXPAaHEHHUS
6uopazHooOpaszus. MUKPOIBOMIONMUS U KOIBOJIOIUS MAapa3uTOB M HUX XO035ieB. MeXaHU3MBI
(hopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoncTpauuu

[Toptpetsr: C. C. YerBepukon, J. Maiip.

Tabmuis! u cxembl: «MyTallMOHHAS U3MEHUYUBOCTBY, «[lomynsnuoHHas CTpyKTypa BUIay,
«Cxema mposiBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE€ CHIIBI  3BOJIIOIHHY,
«OKOJIOTHUYECKasi HM30JIALMS TMOMYJIALUA ceBaHCKOM Qopenny», «l'eorpaduueckas H30IALIUSL
JUCTBEHHUIBI CHOUPCKON M TUCTBEHHUIIBI JaypcKoit», «[lomynsiroHHbIe BOJHBI YHCICHHOCTH
XHUIIHUKOB M XKepTB», «Cxema JeHCTBUS eCTeCTBEHHOro oTOopa», «Popmbel OOpnObI 3a
CyIIIECTBOBaHHE, «MHayCTpUATBHBIH MEJTaHU3M, «OKuBblie HCKOTIAEMBbIE»,
«[lokpoBuUTENbCTBEHHAs OKpacka XKHBOTHBIX», «lIpemymnpexnaromas oKpacka KHUBOTHBIXY,
«Dusnonoruueckue agantauuny, «IIpucnocobiIeHHOCTh OPraHu3MOB U €€ OTHOCUTEILHOCTDHY,
«Kputepun Buma», «Bunsl-noitnukn», «CTpykTypa Buga B mpupoae», «CrocoObl
BUJ00Opa3oBanusy, «l'eorpaguueckoe BuAooOpazoBaHMEe TPEX  BHUJOB  JIAHJBIIIEH,
«IKOJIOTHUECKOE BHJI000pa3oBaHKWe BMJIOB CHHUI, «[lomumiouasl pacrenuit», «KamyctHo-
peleuHbli THOpHI.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKLIMHM HACEKOMBIX, Uydyesia MTHULl U 3Bepel C
IpUMEpaMU pa3IMYHBIX MPUCHOCOOJIEHUH, dydena NTUI] U 3Bepeil pa3HbIX BHUJOB, repOapuu
pacTeHuil OIM3KUX BUA0B, 00Pa30BABIINXCS PA3IMYHBIMU CIIOCOOAMH.

JlaGopatopHas padora «BblsiBiIeHHE H3MEHYMBOCTH y 0COOEH OJTHOTO BUAY.

JlaGopatopnass pabGora «lIpucnocoOneHuss OpraHu3MOB M HUX OTHOCHTEJbHAs
11e71eco000pa3HOCThY.



JlaGopaTopHas padora «CpaBHEeHHE BUIOB 110 MOP(OIOTHUECKOMY KPHUTEPHION.

Tema 3. MakposBosonusi M eé pe3yJbTaThl

Merto1pl u3ydueHus: MakposBoolMy. [laneonTonornueckre METOAbl U3yUEHUS IBOJIIOLIUH.
[lepexoanbie GOpMBI U HUIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckne meronsl uzydeHus sBomouud. CpaBHeHue ¢Guopsl M (QayHbI
MaTepUKOB 1 OCTPOBOB. buoreorpaduueckue odnactu 3emiau. BUnb-sHAEMUKA U PEITUKTHI.

OMOPHOJIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHIECKUE METOBI M3YYEHHUS SBOJIOLUU.
I'enernueckue MeXaHU3Mbl HBOJIIOLIMM OHTOT€HE3a U MOSIBJICHMS SBOJIIOLMOHHBIX HOBILECTB.
['omosiornuHele ¥ aHajIOrMyYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBu3Mbl. MosekymisipHo-
F€HETUYECKUEe, OMOXMMHUYECKME U  MaTeMaTU4YEeCKHME METOAbl HM3YyYEHHUsS  3BOJIIOLUU.
I'omonoruunsie reHsl. COBpEMEHHBIE METOBI TIOCTPOCHUS (PHIIOTEHETUIECKUX ICPEBBEB.

XPpOMOCOMHBIE MYyTallMH U 3BOJIIOLMSI TEHOMOB.

O6mwme 3akoHOMEpHOCTH (MpaBwia) HdBoJOUMH. [lpunyun  cmeHvl  yHKYUIL.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIOIMH.

JdeMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkerns.

Tabmuupl U cxembl: «OUIOTEHETUYSCKUN P JIOMIAAN», KAPXEONTEPUKC», «3BEPO3yObIe
smepb», «Creronedans», «Punnogursr», «CemeHHble ManopoTHUKW», «buoreorpaduueckue
30HBI 3emuny», «Jlpelid koHTHHEHTOB», «PemukThl», «HauanmpHble cTaguu >MOPHUOHATBEHOTO
pa3BUTHUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE ¥  aQHAJIOTUYHBIE  OpPraHb»,
«PyaumeHTb», «ATaBU3MBI»Y, «XpPOMOCOMHBIE HAOOpHI YEOBEKAa W IIMMIIaH3e», «lJaBHBIE
HaIpaBJIEHUs BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTHU IBOJIIOLIUN.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSHKH HCKOIA€MbIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Haydnple THUMOTE3BI TPOUCXOXKIEHUS KU3HM Ha 3emuie. AOWOreHe3 W TaHCIEPMUs.
JloHayyHble TPEICTABJICHUA O 3apOXKACHUU XU3HU (KpealMoHu3M). ['Mmore3a moOCTOSIHHOTO
CaMO3apoKICHUS KU3HU U €€ onpoBepkeHue onbitamMu . Peau, JI. Cnamnanuanwm, JI. [Tactepa.
[IpoucxoxxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHoBHBIE 3Tanbl HeOpraHuueckoi sBostonuu. [Inanerapuas (reojsoruyeckas) 3BOJIOLUS.
XuMmuyeckasi 3BOMIONMS. AOUOTEHHBIH CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Muimnepa u I'. FOpu. OOpazoBanue monmmepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. M. Omapuna, rumote3a mnepBuuHoro OynpoHa JIk. XomaeiHa, TeHeTHYecKas
runote3a I'. Mémrepa. Pubosumbr (T. Yek) um rumoteza «vmupa PHK» V. TI'mnbepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnun u wmeroapl e€ wusydeHus. lckomaemble OpraHU4ecKHe OCTATKH.
l'eoxpononmoruss u e€ Meronpl. OTHOcUTeNnbHAasE W a0COJIOTHAsT  TE€OXPOHOJIOTHSI.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbI, IEPUOJIBI, FTTOXH.

Havanpubie sTansl oprannyeckoil sBomonuu. [losiBiaeHre U 9BOMIONUS MEPBBIX KIETOK.
OBomroius MeTabonu3sMa. Bo3HHMKHOBeHHE MepBBIX SKOcUcTeM. COBpEeMEHHBIE MHKPOOHbBIE
OMOMIEHKM Kak aHajor mepBbiXx Ha 3emiie coobmectB. CrpomatonuTsl. [IpokapuoTel u
9YKapUOTBHI.

[Ipoucxoxaenune sykapuoT (cuMOMOTeHe3). DBONIOIHMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHHME OCHOBHBIX  TpYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl HBOJIIONMHU BBICHIUX pacTeHui. OCHOBHBIE apoMOp(h03bl PaCTEHUH.
Boixon pacrenuit Ha cymy. llosiBneHue CHopoBbIX pAacTeHMl M 3aBOEBAHHWE HWMHU CYIIU.
Cemennble pactenust. [IponcxoxaeHne NBETKOBBIX PACTEHHM.



OcHOBHBIE 3Tallbl SBOJIONUHM JXUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — NOSIBIICHHE COBPEMEHHBIX THUIOB. IlepBbie XOpa0BbIE
XKUBOTHBIE. J)KH3HBb B BOJIC. DBOIIOIMS MO3BOHOYHBIX. [Iponcxoxaenrne aMmpuOnii U penTHiInii.
[TpoucxoxaeHne MieKoNUTAOMKUX W nTHi. [lpuHmmm kimoueBoro apomopdosa. OcBoeHue
0€CIT03BOHOYHBIMH U MTO3BOHOYHBIMHU YKUBOTHBIMH CYIIIH.

PazButue xxu3Hu Ha 3emIie TI0 3paM U Mepuogam: apxeH, MpoTepo30H, Maaeo30i, Me3030H,
KaifHO30M. OOmas XapakTepuCTHKa KIMMaTra W TeOoJOrMYecKux mporeccoB. llosBieHue wu
paciBeT XapaKTEpHbIX OPraHU3MOB. YTJIe00pa30BaHUE: €ro YCJIOBMS M BIMSHUE Ha Ia30BbIN
cocraB atMmocepsl.

MaccoBbie BBIMHPAHUSI — JKOJOTUYECKHE KPU3UCHI Tponuioro. IlpuuuHbl U ciencTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIM 3KOJOIMYECKUi Kpu3Hc, ero ocodeHHoctu. IIpobiema
COXpaHeHHUs O6rMopa3zHooOpa3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHnyeckoro mMupa. [IpuHIUMNBI KiIaccuPUKAIM OPraHU3MOB.
OcHOBHBIE CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpersr: @. Peau, JI. Cnanmnanuanu, JI. Tactep, U. Y. Meunnkos, A. U. Omapun, JIx.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuupr u cxemsl: «Cxema omnbita ©. Penn», «Cxema ombita JI. TlacTepa mo m3ydeHuto
CaMO03apoXKJIeHHs kHu3HM», «Cxema ombita C. Mwmmepa, I'. IOpw», «3Tanel HeopraHu4ecKkon
sBosonKny, «I'eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKOM HSBOJIIOLUNY,
«Cxema o0O0pa3oBaHHUSI DJyKapuoT MyTéM cuUMOuoreHe3za», «CucremMa >KHBOW MPHUPOJIBD,
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PunmOPUTH», «OTHOKIECTOYHBIC
BOJIOpOCHN», «MHOIrOKJIETOUHbIE BoJgopocan», «Mxwu», «llanoporHukm», «IonoceMeHHbIE
pacteHus», «Opranbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO MHpPay,
«ApomMopdo3bl  KUBOTHBIX», «lIpocteiimuey, «Kumeunomnonoctueie», «Ilmockue dYepBmy,
«YneHucroHorue, «PBIOBIY, «3eMHOBOIHEIEY, «IIpecmbikaronuecs», «IITunpn,
«Mnexonuraromue», «Pa3BuTue KuU3HM B apxelckoil ape», «Pa3BuTHe KU3HU B
MPOTEPO30MCKON 7pe», «Pa3BuThe JKU3HM B TMANEO30MCKONM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKOM 3pe», «Pa3BuTHE KM3HU B KaWHO30MCKOW »Hpe», «CoBpeMEHHas CcucTeMa
OpPraHUYECKOr0 MUPaY.

O6opynoBanue: repOapuud pAacTEHUN pa3IUYHBIX OTJENOB, KOJUIJICKIUU HACEKOMBIX,
BJIYKHBIE IIPENapaThl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM MITIOKOXKHX, CKEJIEThI
[M0O3BOHOYHBIX JKMBOTHBIX, 4ydyela NTUL MU 3BEpEeH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOMAEMbIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas JjgadopatopHasi padora «MoaenupoBanue onbiToB Musiepa—tOpu no
M3YYEeHUIO a0MOTEHHOTO CUHTE3a OPraHNMYeCKUX COSAMHEHUN B IEPBUYHOMN aTMocdepey.

JlabopaTtopHasi pabGora «lI3yueHne M ONHCAHHE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckass padGora «lI3yueHue ocoOeHHOCTEW CTpOCHHMSI PACTEHUH Ppa3HBIX
OT/EIIOB.

IIpakTnuyeckas padora «/3ydyeHne ocOOEHHOCTEH CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxxaeHue 4e10BeKa — aHTPONOreHe3

Pazpgens! u 3agaun anTponosiorui. MeTo sl aHTPOTIOJIOTHUH.

CraHOBIIEHHE TPEJICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. Penuruo3Heie BO33pEeHMS.
CoBpeMeHHbIE HAYUYHbIE TEOPHH.

CxonctBo  uenoBeka ¢ KUBOTHbIMH. (CuHcTeMaTWyeckoe IMOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa CXOJCTBA 4YENOBEKAa C JKMBOTHBIMH: CPaBHUTEIBHO-MOP(OIOTHUECKHE,
AMOPHUOJIOTUYECKUE, (DU3HOTIOrO-OMOXHUMHUYECKHe, TMoBeAeHUecKkne. OTinuus YenoBeka OT
AKUBOTHBIX. [IpsIMOX0/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHE rOJIOBHOTO
MO3ra U BTOPOW CUTHAIBHOU CHCTEMBI.



HBwxymme  cuibl  (pakTopbl) — aHTpPONOreHe3a:  OWOJIOTMYECKHE,  COLUANIbHBIC.
CooTHolIeHre OUOJIOTHYECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.

OcHoOBHBIE CTanUHU aHTpornoreHe3a. PanHuue yenoBekooOpa3Hble 00e3bsHBI (TIPOKOHCYIIBI)
Y paHHUE MOHTU/IBI — OOIIMe TMPEAKH YeI0BEKOOOPa3HbIX 00€3bsIH U JIIOJCH. ABCTPAJIONMUTEKH —
JBYHOTHE INPEIKU JItoner. YenoBek ymelnbld, IepBble M3TOTOBJICHMs Opyauid Tpyna. Yemnosek
MPSMOXOJIAIIUN W TIEPBBIA BBIXOJ JIFOJEH 3a mpenensl Adpuku. UenoBek reiaenb0eprckuii —
00U Mpe0K HeaHAePTAIBCKOTO YEIOBEKA U YeJIOBEKa Pa3yMHOTO. UemoBek HeaHAepTaIbCKHiA
KaK BHJ JIIOJEH XOJOJHOTO KJIMMarta. YelloBEeK pa3yMHBI COBPEMEHHOIO THIIA, JIEHHCOBCKUHI
YeJIOBEK, 0CBOEHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrnka u majaeoreHOMHUKA.

DOBOJIIOLMS COBPEMEHHOI'O 4ejoBeKa. EcTecTBEHHbINI OTOOp B MOMYJSALUSAX 4YeJIOBEKa.
MyrannoHHbIH npouiece U noauMophusM. [lonynsimroHHBIE BOJIHBL, Apei] reHoB, MUTpAIHS U
«3(hdeKT ocHOBATENA» B MOMYJISALUAX COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pachl. [lonste o pace. bosibmine pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJO-HEerpouIHasl (PKBATOpHAJIbHAS), MOHTOJIOWIHAsI (a3MaTCKO-aMepUKaHCKas). Bpems u
IyTU paccelieHuss 4YesloBeka 1o 1miaHere. EauHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh  4YeloBeKa K  pa3HbIM  yCIOBUSIM
OKpyxarolei cpenpl. BnusiHue reorpaguueckoil cpensl U apeiidpa reHoB Ha MOpP(OIOTHIO U
(bU3HOJIOTHIO YeTIOBeKa.

MexauciurinHapasie MeToAbl B (u3nuecko  (OMOJIOTMYECKOW) aHTPOIOJIOTHH.
DOBOJIIOLMOHHAS ~ AHTPOIOJIOTUS M TAJICOAHTPOIOJIOTUSl  YEJIOBEUECKUX  MOMYJSALHUM.
buocounaneHple  uccieqoBaHMsS — NPUPOJAbI  YenoBeka.  VccnmepoBaHue — KO3BOJIIOLUU
OMOJIOTMYECKOT0 U COLMATBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, S. A. Porunckuii, M. M. I'epacumos.

Tabmuubpr u  cxembl: «MeTOasl  aHTPOMOJIOTHH», «['OJOBHOW MO3T YeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKeNneT 4deloBeKa U CKeJleT IIUMIaH3e», «PynIuMeHTHl u
aTaBU3MbD», «J/IBHXKyllHMEe CUJIBI AHTPOINOIrEeHe3a», «OBOJIOLNMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpanonurex», «HenoBek ymenslity, «HeroBek NpsMOXOasimuiny, «/eHUCOBCKUN YETOBEK»
«Heannepranpup», «KpomanboHIb», «lIpeakn uemoBeka», «ITalbl HBOJIOIUN YEJIOBEKA,
«Pacsl yenoBeka».

O6opynoBaHue: MyJISDKA OKaMEHENIOCTeH, IPEeIMETOB MaTepHaIbHON KYJIbTYphl IPEIKOB
yeloBeka, penpoaykuuu (potorpaduu) KapTHH C  MHUGOJIOTHYSCKUMU W OMOJCHCKUMH
CIOKETaMH MPOUCXOKACHUS YelloBeKa, pororpadui HaX0JIOK UCKOMAEMbIX OCTaTKOB YeJOBeKa,
CKEJIET 4YeJIOBEKAa, MOJIEJb Yepera 4YelOBeKa M Yepera IIMMIIaH3€, MOJIEIb KUCTH YeJlIOBEKa U
KHCTH IIMMIIaH3€, MOJIETIU TOpCca MPEAKOB YEJIOBEKA.

JlabopaTopuasi pabora «M3yueHue ocoOeHHOCTEH CTpPOEHHUs CKeJeTa YeJoBeKa,
CBSI3aHHBIX C MIPAMOXOKICHUEM.

IIpakTHyeckas padora «3yueHne 3KOJOrMYECKUX aanTaluil YeTIOBEKay.

Tema 6. Jkojorussi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB H
HA/IOPTraHU3MEHHBIX CHCTEM € OKpYKawuieil cpeaou

3apoxxneHue W pasBuTthe dkojoruu B Tpynax A. ['ymGonpara, K. @. Pymee, H. A.
CeepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum sxonoruu. CBs3b
9KOJIOTHUHU C JPYTUMH HayKaMHu.

Mertoap! 3konoruu. [loseBpie HaOMOEHHUSI. DKCIIEPUMEHTH B 3KOJIOTHUU: MPUPOJIHBIE U
nabopaTtopHble. MosenupoBaHue B 3KOJOIMU. MOHUTOPHHI OKpYXKaroleil cpesbl: JOKalIbHBbIH,
PETrHOHANBHBIN U TI00aIbHBIN.

3HAUEHUE DKOJOTMYECKUX 3HAHUM U1 4YElIOBEKA. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBA3€H uenoBeuecTBa C MNpupofoi. DOopMHpPOBAaHUE 3KOJOTUYECKOW KYIbTYpBl U
9KOJIOTMYECKON TPaMOTHOCTH HACEJIEHHUS.

JdeMoHcTpanuu
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[optpetsr: A. I'ym6ombar, K. @. Pynse, H. A. Cesepuos, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuier u cxeMmbl: «Pa3nensr sxoorum», «MeToasl 3KojIorum», «CxemMa MOHUTOPHHTA
OKPYKarOLIEH Cpesibl».

JlabopaTopHas padora «/3ydeHre METOJ0B FKOJIOTUUECKUX UCCIIEI0OBAHUI.

Tema 7. OpranusmMsl H cpea OOMTaAHUSA

Okonorndyecknue (akTopel M 3aKOHOMEpPHOCTH uxX JneiictBua.  Knaccudukanms
OKOJIOTUYECKUX  (hakTOpoB:  abumoTWyeckue, OHOTHYECKHE, aHTpororeHHele.  OOmme
3aKOHOMEPHOCTH JICUCTBUS IKoIorHuecKuX paktopoB. [IpaBuino muanmyma (K. npenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akropsl. CBET KaK SKOJIOTHYECKUN (akTop. JefcTBHE pa3HBIX Y9aCTKOB
COJIHEYHOTO CHEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYNIbl PACTEHUM U JKUBOTHBIX IIO
OTHOIIIEHUIO K cBeTy. CUTHaNIbHAs poJjib cBeTa. DoToneprom3m.

Temneparypa kak skosorudeckuid Qaxrtop. JleiicTtBue TemmepaTypbl Ha OpraHHU3MBI.
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxnocts kak skosnorudeckuid daktop. IIpucrnocoOneHusi pacTeHuil K MOIEP>KaHUIO
BojHOTO Oananca. Kiaccudukanus pacteHuil 1Mo OTHOHIEHWIO K Boje. [IpucmocoOneHust
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKHMA.

Cpenpl oOuTaHMsl OpPraHM3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHas, TJIyOMHHAas
MOANOYBEHHAsI, BHyTpUOpranusmeHHas. DHU3MKO-XMMUYECKHE OCOOEHHOCTH Cpell OOUTaHud
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. BHemnne u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBIL.
[Ipucnoco61eHHOCTH OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUN KU3HU.

Kuznennsie ¢opmbl opranu3moB. Ilonstue o xu3HeHHou (opme. XKXuznernsie Gopmbl
pacTeHui: AepeBbs, KYCTapHHMKH, KYCTAPHUYKH, MHOTOJIETHUE TpPaBbl, OJHOJIETHHE TPABBI.
JKusnennsie (OpMBI KUBOTHBIX: THUIPOOHMOHTHI, TE€OOMOHTHI, a’poOHOHTHL. (OcoOeHHOCTH
CTPOCHHS ¥ 00pa3a )KU3HU.

buotnueckne  dakToppl. Buapl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYpPCHIHS,
XMUIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KkBapTUpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBHS  (TOMHYECKHE,
dbopuueckue, Qadbpuyeckue). 3HaueHHE OMOTUYECKUX B3aWMOJICHCTBHHA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOUSHHUSI.

JdemoHcTpauuu

Tabmuipl 1 cxeMbl: «IKoioruueckue QaxTopbl», «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
TPYIIBI dKUBOTHBIX 110 OTHOIIEHHIO K CBETY», « TEMIOKPOBHBIE )KMBOTHBIEY, «XO0JI0JHOKPOBHBIE
KUBOTHBIEY, «DU3NOJIOTHUUYECKUE aJalTalld >KUBOTHBIX», «Cpeabpl OOMTaHHS OpPraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHnbie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KHBOTHBIX),
«9KOCHUCTEMA IIMPOKOIUCTBEHHOTO Jieca», «DKOCUCTEMa XBOMHOTO Jiecay, «llemu nuraHus»,
«XuurauuectBoy, «llapasutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanuzm.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOTCHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETONIOOWMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIHUBBIX PACTEHHUH, CBETONIOOMBBIC, TEHETIOOWBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHusi, repOapuu M KOJUIEKIIMU TEIUIONIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHuil, 4Yyuyena MNTUI WU 3Beped, repOapuu pacTeHUH, OTHOCIIIUXCA K TUrpoduTam,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE DPACTEHHUS JaHHBIX TPYII, KOJUIKI[UU >KUBOTHBIX,
oOHuTaOIUX B Pa3HBIX cpeiax, repOapuu U KOJUIEKIUH PacTeHHH M >KMBOTHBIX, 00JaJaroInux
yepTaMHd MPUCHOCOOIEHHOCTH K CE30HHBIM HU3MEHEHUSM YCIOBUH JKU3HH, repOapuu u
KOJUICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH YKHUBOTHBIX,
Y4YaCTBYIOIIMX B PA3IUYHBIX OMOTHYECKUX B3aMMO/ICHCTBHSIX.

JlaGopatopHasi padora «BbIsiBieHHE IPUCTIOCOOIECHHI OPraHU3MOB K BIUSHUIO CBETa.
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JlabopaTopHasi pabora «BpIsBIeHHE TPUCIIOCOONICHUN OpPraHU3MOB K BIIMSHUIO
TEeMIIepaTyphI».

JlabopaTopHasi pa6oTra «AHaTOMUYECKHE OCOOEHHOCTH pPACTEHUH W3 Pa3HBIX MECT
OoOUTaHUSD).

Tema 8. IKk0/10TUsA BUAOB M NOMYJISAIHI

DKOJIOTUYECKHE XapaKTEPUCTUKH TOomysinuu. [lomynsius kak OMOJIOTHYECKass CHCTEMA.
Pons HeomHOpoaHOCTH cpenbl, Gu3nUecKux OapbepoB U OCOOCHHOCTEW OMOJIOTUM BHUIOB B
(hopMHUPOBaHHUH MTPOCTPAHCTBEHHOMN CTPYKTYPHI MOMYJIsiiiii. OCHOBHBIC MTOKA3ATEIH MOTTYJISIIIHH:
YUCJICHHOCTh, IUIOTHOCTb, BO3PACTHAs M MOJIOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTb, MUTPALIHSL.

DkoJiorrueckas CTpykrypa mnomyisiuuud. OleHKa YUCICHHOCTH NOMmyisiiuu. JluHamuka
MOMYJISAIMKA U €€ Perynsnus. buoTnyeckui moTeHIuan nonyasuuu. MojenupoBaHue TUHAMHKA
nonyssiiuu. KpuBbie pocta uuciaeHHocTH mnonyisuud. Kpusbsie BbDKHMBaHus. Perymsimms
YUCJICHHOCTH TOMYJSALIUA: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IJIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (r- u K-crparerun).

[Tonsatue o006 »sKonormyeckod Huiie Buga. Mecroobutanue. MHOroMepHass MOJEIhb
skonornueckod Humu Jx.M. XarunHcona. Pazmepsl skosornueckoi Humm. [loTeHnumansHas u
peann30BaHHAS HUIIIH.

Bun kak cucrema momymsiiuii. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE CTpPATETHH.
DKOJOTUYECKNE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TOBEJICHUS W MUTPAMN JKUBOTHBIX. bBHOJOTHYECKHE WHBA3HH
qy)KEPOIHBIX BUIOB.

JdeMoHcTpauuu

[Toptpert: dx. M. XaTyuHCOH.

Tabmuis! 1 cxembl: «IKOJIOTHYECKUE XapaKTePUCTUKU MOMYIsIiumy», «I[IpocTpancTBeHHas
CTpPYKTypa mnonyasiuun», «Bo3pacTHele nupamuasl nomyisinun», «CKOpPOCTh 3acelneHus
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpranusMammy», «Mopenb skosioruyecko Humm k. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «IIpucrnocoOiieHnsi ceMsiH paCTeHUI K pacCeICHUION.

Tema 9. IkoJ10rus c0001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MeXAy OpraHu3MaMu B
OHOILIEHO3E.

OkocuctemMa Kak OTKpbiTas cuctema (A. Jk. Tenciam). DyHKIIMOHANBHBIC OJIOKH
OpraHM3MOB B SKOCUCTEME: MPOAYLIEHTHI, KOHCYMEHThI, peAyleHTbl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Aduotudeckue 0JI0KK 3kocucTeM. [1ouBBI U UIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B 3KOCHCTEME.

OcCHOBHBIE [TOKA3aTENHN HKOCUCTEMBI. bromacca U npoayKuus. DKOJIOTMYECKUE MUPAMU/IbI
qrceln, OMOMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotuixu. @nyxmyayuu. HanpaBneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCUH. [lepBUYHbIE M BTOPUYHBIC CYKIIECCUU U HX
MPUYMHBL.  AHTPOTNOTEHHBIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cooOIIecTBo.
buopaznooOpasue 1 mosHOTa KPYroBOPOTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbie KOCUCTEMBL. JKOocucmemsbl 03€p U peK. IKocucmemvl MOpPeU U OKEeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbviHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuua wmexnay
AQHTPOMOTI€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢uopa u dayHa.
CuHanTponu3anus TOpoJCKON (dayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpodKOCHUCTEM U yPOOIKOCUCTEM.
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3aKkOHOMEpPHOCTH  (OPMUPOBAHHMS  OCHOBHBIX  B3aMMOJCHCTBHI  OpPraHM3MOB B
aKocucTeMax. Poab kackaonozo s¢hgexma u 6u006-30uhuramopos (Kiouesvix 6udos) 8
Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
JKOCUCTEMAaMM. YCTOMYMBOCTb OpPraHU3MOB, IONYJISALUMHA U OKOCHCTEM B  YCJIOBHUSAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3CHCTBU.

Mexanusmol  8030elicmeusi  3aepA3HeHUll  PA3HbIX MUN08 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbl IKOJO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeusi. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX IKOCHUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuubl u cxeMbl: «CTpyKTypa OMOLIEHO3a», «DKOCUCTEMAa MTUPOKOJIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAJIbHBIE TPYNNbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemecTB B 23kocucreMey, «llenn nurtanus (nmacTOuuHasl, JETPUTHAS)»,
«DKoJIOTHYEeCKash MUPaMUJIa Yncem», « IKOJOruuecKasl nmupamuaa 0uoMaccedy, « JKoJorndeckas
nupamuaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctaHoBieHue
Jjeca Tocie moxapa», «JKOocucTemMa 03epa», «ArpoleHo3», «KpyroBopoT BemiecTB M MOTOK
SHEpPruu B arpoueHosey, «IIpumepsl ypOboskocucTeM.

OGopynoBanue: repdapun pacTEHUN, KOJUICKIIMM HACEKOMBIX, Yydelia NMTHIl U 3BEPEH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJICITb SKOCHCTEMEI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas padora «/3ydenne pazHooOpa3us MEIKUX MMOYBEHHBIX YICHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKCKYypceusi «DKCKYpCHsl B TUIIUYHBIM OHMOTeorieHo3 (B AyOpaBy, OEpe3HSK, €IbHHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeHsi «IKCKYpCUS B arpO3KOCUCTEMY (Ha IMOJI€ WIIH B TETIMYHOE XO3SHCTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obmemnanerapHas o0osiouka 3emMid, TIAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
ounocdepe. Obnactu 6nocheps! u e€ coctas. JKuBoe BeniecTBo 6rochepsl U ero GyHKIUH.

3aKOHOMEPHOCTU CyliecTBOBaHMs Onochepsl. OcobeHHocTn O6uochepsl Kak riaodaabHOM
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTiepoia, a30Ta). PUTMUYHOCTH siBJIeHUH B Orocdepe.

3oHanbHOCTH OuOchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOIHBIE
Jieca, CMeIlllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbA. Kinmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKA HX PECYpCHOTO TMOTEHIHala U
ouochepHbIx PYHKIUH.

JdeMoHcTpanun

[Toptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuet u cxemsl: «['eochepst 3emnny», «KpyroBopot azorta B npupoae», «Kpyrosopot
yriaepojaa B mpupojae», «KpyroBopot kucnopoaa B mpupoae», «KpyroBopot BoAbl B IPUPOIEH,
«OcHoBHBIE Ouombl cymm», «Knumatudeckue mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemanneiii  jec», «lllupokonuctBennsiit jec», «Cremb», «CaBanHay, «IlycThIHY,
«Tponmyeckui ecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKITH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKONOTUYECKHEe KpU3WCHl W WX NpUYUHBL. Bo3neiictBue uyenoBeka Ha Ouocdepy.
3arps3HeHrne BO3AyIIHOM cpeapl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOHM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pazpyienue nouBsl. OxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHue KiuMara.
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AHTpOIIOTEHHOE BO3/JEHMCTBHME Ha pPACTUTENbHBIM M JKUBOTHBIK Mup. Oxpana
PaCTHTENHHOTO M KUBOTHOTO MUpa. OCHOBHBIC MPUHIIUIIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). Borannyeckue caapl U 300J0TUYCCKHEC
MapKH.

OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEUYECTBA M MPHUPOABI. ParmioHampHOE
IIPUPOIOIIOJIL30BAHUE M COXpaHEHHE OHuoJoruueckoro paszHooOpazust 3emund. OOmue
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHUSCKUX KPU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hca
Y €r0 BEPOSATHBIC MOCIEACTBHS.

Pa3BuTHE METOIOB MOHHTOPWHTA pPAa3BUTHS OINACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemmnbie ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontvie
cucmemvl, obecneuusaloujue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHosbl dKOpeaburumayuu IKOCUcmem u cnocobo8 6opvobbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyusa mopckux u nazemHulx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsisHeHne arMmocepwl», «3arps3HEHHE THAPOCHEPHI»,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppuTOpUn», «MoOJeNn yIpaBIsIeMOro MUPay.

Ob6opynoBanue: Gororpaduu oxpaHsieMbIX pacTeHU U KUBOTHBIX KpacHoi kauru Poccuiickoit
®enepanun, KpacHol KHUTH peruoHa.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA

JIMUHOCTHBIE PE3YJIbTATHI

®OI'OC COO ycranaBmuBaeT TpeOOBaHHWS K pe3yJabTaTaM OCBOCHHS OOYJarOITUMUCS
MIPOrpaMM CpeIHero oOuiero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U MTPEIMETHBIE.

B cTpyKkType NTUYHOCTHBIX Pe3yJIbTaTOB OCBOEHUS MPOTpamMMbl MO OMOJIOTMH BbIAEICHBI
CIENYIONIME  COCTaBIIAIONIME: OCO3HAHWE OOYYAIOMIUMHKCS  POCCHHCKOW  TpaKIaHCKOU
WJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPAa3BUTHIO, CAMOCTOSITENIBHOCTH WU CAMOONPEIEIECHUIO,
Haiuyue momusayuu K OOyUEHUI0 OWOJOTHH, yeleHanpasieHHoe pa3eumue BHYTPEHHHUX
yOEXKIEHUI JTMYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0ydYalOIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKaMH, HPUCYIIUMU  CHUCTEME
OMoJOrMueckoro  oOpa3oBaHUs, Haluuue NPABOCO3HAHUS  DKOJOTHMUECKON  KYIbTYpBI,
CnOCcOOHOCMU cMAasumy e U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHMSI MPOTPaAMMbI [0 OMOJIOTHH JIOCTUTAIOTCA B €IUHCTBE
y4eOHOM M BOCIHTATENBHON AEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMHU
COL[MOKYJBTYPHBIMH, HICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHITHIMH B
oOliecTBe MpaBUJIaMH W HOPMaMH TMOBEACHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITMTAaHUS U CaMOPA3BUTHUS, PA3BUTHS BHYTPEHHEW MO3ULUU JIMYHOCTH, MAaTPUOTU3MA U
YBaXEHUSI K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyAa U CTaplIeMy IMOKOJIEHUIO, B3aUMHOIO
yBOXKEHUSA, OEpe’KHOro  OTHOWIEHUS K  KyJAbTYpHOMY  HACIEOUI0 W TPaJUulUsAM
MHOTOHALMOHAJIBLHOrO Hapoza Poccuiickon denepannu, MpUpOIE U OKPYKAIOLIEH cpelie.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHS yueOHOTO MpeameTa «bromorus» IT0MKHBI OTpaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOMIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAlMW, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHUN, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IEHHOCTSIM POCCHICKOTO  OOIIecTBa,
pacuIMpeHre >KM3HEHHOTO OMbITa M OMbITA AESITENBHOCTH B MPOLIECCE pPeaTu3allud OCHOBHBIX
HaIpaBJIEHUW BOCMIUTATEIbHOM I€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCcKOro BOCIIMTAHUS
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COPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydYarImerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTrO OOIIEeCTBa;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOMOPSIJIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH JIEATEIHHOCTH MPHU CO3/IaHUM YUICOHBIX IMPOEKTOB,
penieHun y4eOHbIX U TT03HABATENIbHBIX 3a/a4, BHITIOJIHEHUH OUOJIOT MYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpeNeNATh COOCTBEHHYIO TIO3HMIHMIO 10 OTHOUICHHIO K SIBJICHHUSIM
COBPEMEHHOM JKU3HU U OOBSACHATH €€,

YyMEHUE YUYUTHIBAaTh B CBOMX JCHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMH YOCKIECHUSAMH, KYJIbTYPHBIMUA IEHHOCTSIMU U COIMATIBLHBIM
MIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATENBHBIX M HCCIEAOBATEIbCKUX 3a/lad, YBaXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIOHEHTOB MPH 00CYX/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKaHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKON JIEATETHHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAaHHOCTh POCCUNUCKON TPAKIAHCKONU UJICHTUYHOCTH, MTATPUOTU3MA, YBAXKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3BIK ¥ KyJABTYPY, MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIEHHE K TPUPOJHOMY HACIEIWI0 ¢ TAMSATHUKAM TIPUPOJIHI,
TOCTIKeHHsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJI POCCHHCKUAX YYEHBIX B CTAHOBJIEHHE W DPa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAYCHUST OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KU3HU YEJIIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uaeiHast yoexx1€HHOCTh, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUICKOTO HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMTENSM, CO3JAHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HapOJOB
Poccun;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKOW JIMYHOCTH;

S) ¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHHMSA  KYJABTYPbI 310POBbS W
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

MOHUMAaHKE U peanu3alus 3J0pOBOro U 0e30MacHoro o0pasa KU3HH (30pOBOE MUTAHUE,
coOrofieHre TUTHeHHYECKUX MPAaBWII M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMAaHUE [IEHHOCTH TPaBWJI WHAMBUAYATbHOTO M KOJUJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUSAX, YIPOKAIOIIUX 3I0POBbIO U KU3HU JIOJEH;
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OCO3HAHME TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS AJKOTOJIS,
HapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIEHHOCTH MacTEepPCTBa, TPYAOTr00ue;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTU TEXHOJIOTHISCKOW U COIIMATTLHON HAMPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITEIBHO  BBITIOJHATH  TaKyHO
JESITEITbHOCTD;

HMHTEPEC K pa3IMyHbIM cdepaM MpoPecCHOHATBHON ACSITeILHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIH BEIOOp Oymymiel mpodeccuu u pean30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOPa30BaHHWIO M CaMOOOPA30BAaHUIO HA MPOTSIKCHUH BCEU
KU3HH;

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUSA:

AKOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJEC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIIEHUE YPOBHS 3KOJOTHYCCKOW KYJIbTYpBI: TPUOOPETCHHE OIBITa TUIAHWPOBAHHS
MMOCTYITIKOB U OIIEHKH WX BO3MOXHBIX ITOCIICICTBUI JIJIST OKPYXKAIOIICH CpeIbl;

OCO3HaHHUE TJI00ATHHOTO XapaKTepa dKOJIOTHIECKHUX MPOOJIeM U IyTeH UX PEIICHHSI,

CIIOCOOHOCTh HMCIIOJIh30BaTh MPUOOPETaeMbIe MPU U3YdeHUU OWOJIOTHH 3HAHUS M YMCHHS
MIPU pENICHUH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM IPHUPOJIOIOIB30BAHHEM (COOITFOIEHUE
MPaBWI TIOBEJICHUS B TIPUPOJIC, HANIPABIICHHBIX HA COXPAaHECHHWE PABHOBECHUS B JKOCHCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HENPHITHE JECHCTBUH, MPHHOCSIIMX BPEa OKPYKAIOIMIEH MPUPOIHON cpene,
YMEHHE TPOTHO3HPOBATH HEOJIArONPUSATHBIC SKOJIOTHUSCKUE MOCISACTBHS MPEIIPHHIMAESMbIX
JNEUCTBUI U MPEIOTBPAIIATH UX;

HaJIM4Yue Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NEeSITEeIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HMHU B
MO03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITENbHOCTH YKOJIOTUYECKOM HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

cOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHaliore KYyJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe crenuuku OUOJIOTUM KaK HayKH, OCO3HaHHs e€ poiu B (HOpMHUPOBAHHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUHM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHruH IpoOIeM COXpaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTHH IJII COBPEMEHHOW IMBIIIM3AIMU: OOECTieUeHuUs
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHSL YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHYECKUX MPOoOsieM U oOecrieueHus mepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATLHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJNSX TMOBBIIMICHUS OO0IIeH
KYJIbTYPbI, €CT€CTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOMW 4YacTH (YHKIIMOHATHHOU
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoOil Mpu U3yuyeHUU OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMble 3HAHUS I aHaiuu3a W OOBSCHEHHS SBIICHUIN
OKPYKAIOIIEr0 MHUpa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHEe JenaTb 0OOCHOBAaHHBIC
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3aKJIFOUEHUS] Ha OCHOBE HAyYHBIX ()AaKTOB W HMMEIOMIMXCS JaHHBIX C IETIbI0 TOJy4eHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIB30BaTh OWOJIOTUYECKUE 3HAHHS JUISL PEIIeHHs
po0JIeM B pEaTbHBIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHME IICHHOCTU HAyYHOW NEATEIbHOCTH, TOTOBHOCTH OCYIIECTBJIATH NMPOCKTHYIO U
HCCIIEIOBATEIIbCKYIO ACITEILHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHUN IO OHOJOTUM B COOTBETCTBHHM C JKU3HCHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS ydeOHOro mpenmera «buosorus» BKIIOUYAIOT:
3HaYUMBbIC IS (OPMHpPOBAHWS MHPOBO33PCHHS  OOYYAOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYHBIE TIOHITHS, OTPAKAIOIINE IEIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(UKy METO0B TIO3HAHHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHSI,
SBIICHHE, IPOIECC, CUCTEMa, HAyYHBIH (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHHE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTue); YHUBEpCAJIbHbIE
yueOHble JIeHcTBUS (TIO3HaBaTeIbHblE, KOMMYHUKATUBHbIE, PETYIATUBHbBIE), 00ECIIeUBAIOLINE
dhopmupoBanue (HYHKIIMOHATLHONW TPAMOTHOCTH W COIMAJIBHOW KOMIIETCHIIMH OOYJaronIuXcs;
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITTHAPHBIE,
MHUPOBO33pPEHUYECCKHE 3HAHWs W YHHBEpCAJbHbIC y4YeOHBbIE JEHCTBHS B TO3HABATEIBHOW U
COIIMAIBHOW MTPAKTHKE.

B pesynbrare wusydeHuss OWOJOTMH Ha YpPOBHE CpemHero ooOmero oOpa3oBaHHs Yy
obOyuvarorerocss Oyayt chopMuUpoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIE ydeOHBIE NEWCTBUS,
KOMMYHHMKATHBHBIE YHHBEpCajbHble YueOHbIE JEWUCTBUSA, PETyISTUBHbIE YHUBEPCAIbHbBIE
yueOHbI€ JeHCTBUS, COBMECTHAs AESTEIbHOCTb.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS MPOrPaMMBbI CpEeIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POpMYNIMpOBaTh U aKTyalM3UpOBaTh MpoOJeMy, paccMaTpuBaTh &
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBINICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccU(UKaIuu, OO0O0OIIEeHUs), PACKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIe MPU3HAKH, YCTAaHABIUBATH CBS3U C IPYTUMHU MOHATHSIMH);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUU HX JOCTHXKEHHUS,
COOTHOCHTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIO0JIb30BaTh OHMOJIOTHMYECKUE MOHATHS JUIsi OOBbsACHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYXKICHHUS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUYHUIl Pa3sHOro poja,
BBISIBIICHHBIX B Pa3TMYHBIX WH()OPMAIIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACITETbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PA0OTy B YCIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;
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pa3BHBaTh KPEATUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIeT0BATEIbCKHE ICHCTBHUS:

BIIQJICTh HABBIKAMHU Y4EOHO-HUCCIIECIOBATEIBCKON M MPOSKTHOUW JCSITENLHOCTH, HABBIKAMH
paspernieHus mpodieM, CocoOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIIOJIb30BAaTh PAa3JIMYHbIC BUABI JEATCIEHOCTH II0 IOJIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOH TEPMUHOJIOTHUEH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 00pPa30BATCIIBEHOUN IEATCIHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITE  TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUNOTE3y ©€ pENICHHs, HaxXOIUTh AapTyMEHTBhI JUISl JIOKA3aTelIhCTBA CBOWX YTBEPXKICHHIA,
3aJlaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJMYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTHUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIIEHUBATH TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [O3HABATCIBHYID W  MPAKTHISCKyH0 oOnactu
KU3HECSATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHKS U3 Pa3HBIX MIPEIMETHBIX 00JIacTelH;

BBIJIBUTaTh HOBBIE HJICH, MpEIaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(POpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIOBAPSIX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHeTE), aHaIM3UpoBaTh HMH(POPMAIMIO PA3IUYHBIX BUIOB H (HOpM
MPEJCTaBICHHS, KPDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alMpochl W TNPUMEHATH pPa3lIUUHBIE METOJBI MpPU TOUCKE U OTOOpE
ouosornvyeckoit nHGopMaIuu, HeoOX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3314,

nprOOpeTaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TIPEACTABICHUS OUOJIOTUYECKOM
uHpopmanuu (cxemsl, rpaduKy, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

UCIIOJb30BaTh HAy4YHBIN SI3bIK B KAuyeCTBE CPEACTBAa MPU pPaboTe ¢ OHOJIOTMYECKOMN
uHpOpMaIMeH: TPUMEHITh XUMHUYECKHE, (PU3MUYECKHE M MAaTEeMaTHYCCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIIOJIb30BaTh M TpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HAaBBIKAMHM DPACIO3HABaHUS M 3allUThl MHGPOpPMAIUK, HHOOPMAIIMOHHOMN
0€30MacHOCTH JTUYHOCTH.

OBiageHHne YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH € CTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHHUKAIIMHA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAIIOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJECHUS OTHOCUTEIbHO BBHITIONHEHHs] Tpe/iaraeMoi 3aJayd, Yy4YUTBIBATb WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHUH);

18



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIAJETh PA3IIMYHBIMU CHIOcOOaMy OOIIEHMSI U B3aMMOJCHCTBUS, NMOHUMATh HaMEpPEHUs
APYrUX JIOJIEH, MPOSIBISATh YBOKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBaTh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHasl 1eATeIbHOCTh:

[IOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHON W MHIUBUAYAIbHONW pabOThl Ipu
peneHn: OHOIOTHYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auu;

BBIOMpPATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B pPAa3IMUHBIX CHUTYyalHUsAX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIBbHBIMH PeryJsATHBHBIMH J1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAHUS JUId BBIABICHHMS MpoOJEeM M MX pEIIeHUs B
AKHU3HEHHBIX M YUYEOHBIX CUTYyalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOINX;

CaMOCTOSTEJIBHO OCYILLECTBIISATh MO3HABATENIbHYIO JESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIupATh paMKU y4eOHOTro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM SpyIUIIMM B Pa3HbIX 00JacTIX
3HaHUH, OCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIaJIeTh HABBIKAMU TO3HABATENILHON pe(IeKCHN KaK OCO3HAHUS COBEpIIAEMBIX JeHCTBUI
U MBICIMTEIBHBIX MPOLECCOB, MX PE3YJIBTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI pedIIeKCuU
JUIsL OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMAaTh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAJIN3E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ce0sl U APYrUX:
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MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHUX MPU aHAIHU3E PE3yJIbTaTOB ACITCILHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYruX Ha OUIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH APYrOro YEJIOBEKA.

MHNPEIMETHBIE PE3YJIbTATHI

[IpenmeTHbie pe3ynbTaThl OCBOCHHUSI COAEp)KaHUS ydeOHOro mpenmera «buonorus» Ha
yray0nEHHOM YpOBHE OPHEHTHPOBAHBI Ha 00ecneueHne MPOPIILHOTO 00ydeHHUsT 00yIarOIIHXCS
ounonornu. OHM BKIIOYAIOT: creuu(uYecKkue sl OHOJIOTMM HAydHbIE 3HAHHS, YMEHUS U
crocoObl JEMCTBUH 1O OCBOCHHIO, WHTEPHpPETallMd W TpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JEATENBbHOCTH TI0 TOJyYCHHUIO HOBBIX 3HAHWN W WX NPUMEHEHHIO B PA3JIMYHBIX y4eOHBIX, a
TaKXKe B PEaTbHBIX KU3HEHHBIX CHTyanusx. [IpeqMeTHbie pe3ynbTaThl MPeICTaBIeHbI 10 TOJaM
W3YUYCHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHUS YydeOHoro mpenmera «buosorus» B 10 Knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHUK O MECTE W POJIM OHMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAaHUN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHUM 3aKOHOB NPUPOABI U
pelIeHny MpodieM palMoHaIbHOTO IPUPOIOTIOIB30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOexKHBIX
YU€HBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HAHHWM, KOTOpas BKJIIOYAeT: OCHOBOIOJAraroliue
OMOJIOTHYECKAE TEPMHHBI M TOHATHS (KH3Hb, KIIETKA, OPraHW3M, MeTaboJIM3M, TOMEOCTas,
CaMOpEeryJslns, caMOBOCIIPOU3BEICHHE, HACIECTBEHHOCTh, U3MEHYUBOCTh, POCT U pa3BUTHE),
ouonorunueckue Teopun (kierounas teopuss T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HaciencTBeHHocTn T. Moprana), yaenust (H. 1. BaBunoBa — o neHTpax
MHOT000pa3us U MPOUCXOXKICHHS KYJIbTYPHBIX PACTCHH), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MEepPBOrO MOKOJICHHS, paCUIeINIEHHUs, YUCTOThHl FaMeT, He3aBUCUMOro HaciefoBanus I'. Menzens,
TOMOJIOTUYECKHX PSJIOB B HAcleACTBeHHONW wu3MeHunBocTH H. M. BaBuioa), mpuHIIUTIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJIaMU HAYyYHOT'O TO3HAHUS, UCIOJB3YEMbIX B OMOJOTHYECKUX
HCCTIE0BAHUSX JKUBBIX OOBEKTOB (OMUCaHNE, U3MEPEHUE, HAOMIOACHUE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuii, rpu0oB, pacTeHUM,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KHUBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KHU3HEACATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTEHUU, KUBOTHBIX H
YeslioBeKa, OMOJIOTUYECKUX MPOIECCOB: 0OOMEeHa BeulecTB (MeTaboIu3M), IPEeBpallleHusl SHEPTuH,
OposkeHHsl, aBTOTPO(HOr0 U TeTepoTPO(PHOro TUMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHes3a, YMOpUOreHe3a, MoCTIMOPHOHATBHOTO Pa3BUTHS, Pa3MHOKECHHUS,
WHIUBUAYAIILHOTO pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJCHCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKUUAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEeW U UX QYHKIHUSIMU, MEXK]y OpPraHaMU U CUCTEMaMU OPraHoOB Y
pacTeHMii, >KMBOTHBIX U 4YelIOBEKa M UX (QYHKIHIMH, MEXKIy CHCTEeMaMd OPraHOB U HX
GYHKIMSAMHE, MEXKIy dTarmaMu OOMEHa BEHIECTB, dTalaMH KJIETOYHOTO IHKIA W YKHU3HEHHBIX
IUKIIOB OPraHuW3MOB, OJTalaMH SMOPUOHAILHOTO Pa3BUTHs, TEHOTUIIOM U (DEHOTHIOM,
(deHoTUNOM U (pakTOpaMu cpesibl OOUTaHUS;

YMEHHE BBISBISITH OTIUYMUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHHIA,
KUBOTHBIX U YEIIOBEKA;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOINE aPTyMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0KA3aTeNbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMAaTHYECKUX TPYIIIL,
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YMEHHUE peliaTh OWOJIOTMYECKHE 33a7a4H, BBISBISATH NPUUYMHHO-CIEICTBEHHBIC CBS3U
MEX]y HCCIEAYEeMbIMH OHMOJIOTHYECKUMHU MpPOIECCAaMH W SIBICHHSIMM, JEJaTh BBIBOJABI U
MIPOTHO3BI HA OCHOBAHUH IOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBINOJIHATH JTAOOPATOPHBIE M MPAKTUYECKUE pabOThl, COONIONATh MpaBHiia IpPU
paboTe ¢ yueOHBIM U Ja00paTOpHBIM 000PYOBAHUEM;

YMEHHE BBIJIBUTaTh THUIIOTE3bl, IPOBEPATh HUX IKCICPUMEHTAIBHBIMU CPEACTBAMH,
(bopMynupys 1ENb UCCIETOBAHNS, aHATM3UPOBATH MOJTYIECHHBIC PE3YIIbTATHI U JICNIaTh BHIBOJIBI,

YMCHHE y4acTBOBaTh B Y4E€OHO-HCCIIEIOBATEIBCKOW paboTe MO OWOJIOTHUH, JKOJIOTHU H
MEIMIMHE, TTPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOLIECTB, W IyOJIWYHO TNPEACTABIATH
MOJTyYCHHBIEC PE3Y/IbTAThl HA YUICHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OIIEHWBATh JTUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEIOBaHUN B o0iacTu
OMoJIOTUM W MeIUIMHBI (KJIOHUPOBaHHME, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HAIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/[aHNe TPAHCTEHHBIX OPTaHN3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBHIOOP Oyayiie mpodecCuoHaIbHOU IeATeTbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOT UM, BETEPUHAPUH, CEITLCKOTO XO3SIMCTBA, MHUIIECBON
MPOMBIIUICHHOCTH, YIIyOJIATh TIO3HABATENBHBIA WHTEPEC, HAIpPaBICHHBIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH mpodeccCHud W TPOAODKEHHE OHOJOTUYECKOTOo O0Opa3oBaHUs B
OpraHu3aIUsIX CPEAHETO MPOPECCHOHATHHOTO M BBICIIIETO 00pa30BaHMS.

[IpenMeTrHble pe3ynbTaThl OCBOEHUS YydeOHoro mpenmera «buonorus» B 11 Knacce
JOJDKHBI OTPaXKaTh:

Cc(OPMHUPOBAHHOCTH 3HAHHUK O MECTE W POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMUpPOBAaHHH COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B IMO3HAHWU 3aKOHOB
MPUPOJBI M PEIICHUU JKOJIOTUYECKUX MPOOJIeM YelIoBeYeCTBa, a TaKKE B PEIICHUH BOTPOCOB
paIMOHAIBLHOTO MPHPOAOINOIB30BaHUs, U B (OPMHPOBAHMM LIEHHOCTHOTO OTHOILIEHHUS K
pUpoJie, OOIIECTBY, YEIOBEKY, O BKJIAJEC POCCUUCKUX M 3apyOeKHBIX Y4EHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH,

YMEHHE BJIaJIeTh CUCTEMOM OMOJIOTMYECKHX 3HAaHUM, KOTOpas BKJIIOYAET ONpEACTCHHS U
MOHMMAaHHE CYIIHOCTH OCHOBOTMOJATralomuX OWOJOTMYECKUX TEPMUHOB W TMOHATHI (BHLI,
sKocucTteMa, Owocdepa), Ouomormdyeckue Tteopuu (dBomronoHHas Tteopuss Y. [lapBuHa,
CUHTeTHYecKass Teopus sBoimonuu), yuenus (A. H. CeBepuoBa — 0 MyTsX U HampaBICHHUSIX
sBosonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYeCKoTo paBHOBecus Jx. Xapau
u B. Baiiabepra, 3apoapimeBoro cxoacra K. M. bspa), mpaBuna (Muaumyma O. JInbOwuxa,
9KOJIOTUYECKOU MUPAMUIBI SHEPTHH ), TUTIOTE3bI (runoTe3a «mupa PHK» V. I'nnbepra);

YMEHHME BJAJIeTh OCHOBHBIMH METOJIaMU HAyYHOTO TMO3HAHMS, MHCIONIb3yeMbIMH B
OMOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHCaHUE, H3MEpeHue,
HaO0/IEHNE, SKCIIEPUMEHT), CIOCOOaMU BBISBICHUS M OLICHKH aHTPONOTEHHBIX M3MEHEHHUH B
MIPUPOJIE;

YMEHHE BBIJCIATh CYIIECTBEHHbIC MPU3HAKU: BHUAOB, OHMOTEOIEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, ABMXKYILIETO U Pa3phIBAIOIIET0 €CTECTBEHHOIO 0TOOpa,
AIJIOMATPUYECKOTO M CUMIATPUUYECKOTO BU000pA30BaAHUS, BIUSHUS JIBUKYIIUX CHI 3BOJIIOIUU
Ha TeHO(OH]I MOMYSIUHU, MPUCTOCOOIEHHOCTH OPraHW3MOB K Cpelie OOMTaHUS, YepelOBaHuUs
HaIpaBJICHUN IBOJIOLMHU, KPYTOBOPOTA BEIIECTB U MIOTOKA YHEPTHU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEXIY IMPOILIECCaMU DSBOJIONUH, ABIKYIIUMU
CHJIaMH aHTPOIOTeHe3a, KOMIOHEHTAMHU Pa3UYHBIX SKOCHUCTEM M MPUCIOCOONCHUSIMU K HUM
OpraHU3MOB;

YMEHHE BBISBISITH OTIMYUTEIbHBIE IPU3HAKH JKUBBIX CHCTEM, MPUCIIOCOOIIEHHOCTh BUIOB
K cpene oOuTaHus, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHu3MOB B COOOIECTBAX, AaHTPOIOT€HHBIX U3MEHEHH 1 B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE UCTOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIS JOKa3aTelbCTBA POJICTBA OPraHU3MOB pa3HBIX CHUCTEMATHYECKHX TPYI,
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B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX PAC, HEOOXOIMMOCTH
COXpaHEHHUsT MHOT000pa3usi BHJOB M 3KOCHUCTEM KaK YCIOBHUS COCYLIECTBOBAHHS HPUPOIBI U
4eJI0BEYECTBA;

yMEHHUE peliaTh OWOJIOTHYECKHE 33a7a4H, BBISBISATH NPUUYMHHO-CIEICTBEHHBIC CBS3U
MEX]ly HCCIEAYEeMbIMH OHMOJIOTHYECKUMHU MpPOIECCAaMH M SIBICHHSIMH, J€JaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUHM IOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIIBUTaTh THUIOTE3bl, IMPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMynupys 1EeNb UCCIICAOBaHMS, aHATU3UPOBATH MOJyYCHHBIE PE3YIbTAThl U JIENaTh BBIBOIBI;

YMEHHE y4acTBOBATh B Y4eOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MEIUIMHE, TPOBOAMMON Ha 0a3ze IIKOJBHBIX HAyYHBIX OOIIECTB, W IyOJWYHO TPEICTABIATH
MOJTyYeHHBIEC PE3yIbTAThl HA YICHUYECKUX KOH(DEPEeHIIUX;

YMEHHE OLEHWBATh TUIOTE3bI W TEOPUU O TMPOUCXOKICHUU JKU3HHU, 4YellOBeKa W
YeJIOBEUECKMX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIOCO0axX MPEAOTBPALICHHS TII0OAThHBIX
W3MeHEeHul B Ouocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BbIOOP Oyayiiel npodeccuoHanbHON JesITETbHOCTH B
oOmactd  OMOJIOTHH, OKOJOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJOTHH,
TICUXOJIOTUH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEIbHBI HWHTEPEC, HANpaBJIEHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH
npodeccud M MPOJOJKEHHE OHOJOTHYECKOTro 00pa3oBaHUSI B OpraHU3alUsAX CpEIHEro
poheCCHOHAIBHOTO M BBICIIIET0 00pa30BaHUSI.

TemaTuveckoe MIIAHMPOBAHUE
10 kmacc (yriayoJeHHbIil YPOBEeHb)

KoaunvecTBo yacoB JJIeKTPOHHbIE
No HaumeHoBaHue K I (ndporbie)
o OHTPOJIb aKTH
n/n PA3ACIOB W TEM B P y 00 aa[:)BaTeanble
HpOrpaMMbI cero | Hble YyeckKue |y
padoThI padoThbI pecypchl
buonorus kak
bu6mmoreka [IOK

1 KOMIUIEKC HayK O 2 0 0

N https://m.edsoo.ru/7f41cc74
JKUBOWU IIpUpoAe

CrpykrypHBbIE U
(yHKIIMOHATIbHBIE
2 OCHOBBI KU3HU 12 0 3 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
MonekynspHble
OCHOBBI XKHU3HU
Kinerka —

3 CTPYKTypHas U 12 0 4 bubnuoreka [JOK
(GyHKIMOHATIBHAS https://m.edsoo.ru/7f41cc74
€MHUIA OpraHu3Ma

4 Knerounsrit 8 0 1 bu6mmoreka [JOK
METaboInu3M https://m.edsoo.ru/7f41cc74
HacnencrBennas

5 uHpopMaIUs U ee 13 0 1 bubmorexa HOK

https://m.edsoo.ru/7f41cc74

pcajin3anus B KIICTKC
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Opranmsm. bubmuoreka [IOK

6 | Pasmoxcenme = 0 ! https://m.edsoo.ru/7f41cc74
OpraHU3MOB
Hcropus

7 BO3HUKHOBEHUS U 23 0 0 bu6mmorexa [{OK
pa3BUTHS TCHETUKH, https://m.edsoo.ru/7f41cc74
METO/IbI TEHETHKHU

8 JomMectukamus u 12 0 0 bubnuorexa [JOK
CETICKIINs https://m.edsoo.ru/7f41cc74

9 [ToBTOpEeHue Kypca 3a 12 0 0 bubnuorexa [JOK
10 xmacc https://m.edsoo.ru/7f41cc74
Hroro bubmmoreka [{OK

10 105 0 10 https://m.edsoo.ru/7f41cc74

11 KJIACC (yriiy6JieHHbIil YPOBEHB)
KonunvecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue

Ne Kontpoas | Ipakru | (ungposbie)

n/m | PA3ACIOB HTEM Bcero | Hble yeckKue oOpa3oBarTe/ibHbIE
NPOrpaMmblI

padoThl paboTbl | PeCYpChI

3apoKICHUE U Pa3BUTHE

1 SBOJIIOIIMOHHBIX 2 0 0 bu6moreka [IOK
MPEICTaBICHHI B https://m.edsoo.ru/7f41cc74
OunoJsIoruun

2 MuUKpo3BOIIOLHS U €€ 7 0 2 bu6moreka [IOK
PE3yIIbTATHI https://m.edsoo.ru/7f41cc74

3 Makpo3Bosronus u eé 3 0 0 bu6mmoreka [JOK
PE3yIIbTAThI https://m.edsoo.ru/7f41cc74

4 Eaiiiﬁ?;f;fﬁ; o 8 0 15 | bubmuorexa HOK

https://m.edsoo.ru/7f41cc74

3emie

5 Eé)g/g:;(;xiﬂelme 5 0 1 bubmuoreka [JOK

https://m.edsoo.ru/7f41cc74

AHTPOTIOTCHE3
DKOJIOTUsl — HayKa O
B3aMMOOTHOIIEHHUSX

6 OPraHu3MOB U 2 0 05 bubnuoreka [JOK
HaJI0PraHM3MEHHBIX ' https://m.edsoo.ru/7f41cc74
CUCTEM C OKpYXarolen
cpenou

7 Opranusmel u cpena 5 0 15 bubnuoreka [JOK
oOHuTaHUS https://m.edsoo.ru/7f41cc74

8 DKOJIOTHUS BUJIOB U 5 0 05 bubmuoreka [JOK
TOMYJISIIU I https://m.edsoo.ru/7f41cc74

9 DKOJIOTHS COOOIIECTB. 7 0 05 bubmuoreka [JOK
DKOJIOTHYECKHE ' https://m.edsoo.ru/7f41cc74
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CHUCTEMBI
10 buocdepa — rmodanpHas 3 0 bubnmoreka [JOK
9KOCHCTEMA https://m.edsoo.ru/7f41cc74
11 YenoBek u 3 0 bub6mmoreka [{OK
OKpYIKaroIas cpesa https://m.edsoo.ru/7f41cc74
12 [ToBTOpenue 3a kypce 11 50 0 bubnuorexa [JOK
KJacca https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 102 75
YACOB I10 ITPOTPAMME
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