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[Iporpamma o yueOHOMY nipeamety "buonorusa" (manee - OMOJOTHS) HA YPOBHE CPETHETO
obmiero oOpa3oBaHus pa3zpaborana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 No 273-D3 «O6
obpazoBannu B Poccuiickoit ®@eneparuuy, GI'OC COO, Konmenuwu mnpenogaBaHus ydeOHOTO
npeamera «bHonorns» 1 OCHOBHBIX MOJOXEHUHN (erepaabHol pabodel MporpaMMbl BOCTIUTAHHSL.

YueoOnbii peaMmeT «buonorus» yriyonéaHoro ypoBHs uzydeHus (10—11 kmaccer) sBasercs
OJIHUM U3 KOMIIOHEHTOB IIpeIMETHON obnactu «EcrecTBeHHO-HayuHble mpeameTb». CoracHo
nonoxkeHussiM @I'OC COO npodunbHbIe yueOHBIE TIPEIMEThI, H3ydyaeMble Ha YIIIyOJIEHHOM ypOBHE,
SIBJITFOTCST crtocoOoM muddepeHnmanuu oO0ydeHHss Ha YPOBHE CpelHEero oOIero oOpa3oBaHUs W
MpHU3BaHbl 00ECNEeYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpPEAHUM OOIIUM,
CpeaHUM TPOQeCcCHOHATBHBIM U BBICIINM 00pa3oBaHueM. B To ke BpeMsi KaKAbIH U3 9TUX YUeOHBIX
MpeIMETOB JOJKeH OBITh OpPHEHTHPOBAaH HAa MPUOPUTETHOE pelieHue 00pa3oBaTeNbHBIX,
BOCIIMTATEIbHBIX M Pa3BUBAIOIIMX 33Ja4, CBSI3aHHBIX C HpodopueHTanue olyyaroumxes Hu
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTh HayYHOTO 3HAHUS, CBA3aHHOIO C OMOJIOTHEH,
MEIUIMHOM, IKOJIOTHEMN, IICUXOJIOTUEN, CIIOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma no ydueOHOMY mpeamety "buonorus" naér mpencraBieHHE O LETH W 3ajavax
n3ydeHus: yuebnoro mpeamera «buonorus» Ha yriiyOJaEHHOM YypOBHE, OIpenenseT 00s3arenbHoe
(MHBapuaHTHOE) TMpPEIMETHOE COJAEpKaHHe, €ro CTPYKTypHpOBaHHE 10 pa3felaM U Temaw,
pacnpesesieHne 1o KjiaccaM, peKOMEHAYET MOCIeA0BaTEeIbHOCTh U3yUeHUsl yueOHOro Martepuania ¢
y4€TOM MEXIMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJIOTUKU Y4eOHOTO IMpoliecca, BO3PACTHBIX
ocoOeHHOCTeN oOydaromuxcsi. B nporpamme mo 61Moj0ruu peanu3oBaH MPUHIMII IPEEMCTBEHHOCTH
C U3y4YeHHeM OWOJOTHMM Ha YpPOBHE OCHOBHOTO o0O0Imero oOpa3oBaHus, Onarogaps uemy
MIPOCMaTpPUBAETCS HANpPaBICHHOCTh HAa IOCIEAYIOLIee pa3BUTHE OWOJIOTMYECKUX 3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MMPOBO33PEHMS, HKOJIOTHYECKOTO
MBIIIJIEHUS], IPEACTABICHUN O 3J0POBOM 00pa3e >KM3HH, Ha BOCIUTAHUE OEPEXKHOTO OTHOIIEHUS K
OKpy>Karolied NpupoaHOil cpene. B mporpamMme mo OHOJOIMM TakKe MOKa3aHbl BO3MOXHOCTH
yuebHoro mnpenmera «buonorus» B peanusanuu TpeboBaHuit ®I'OC COO K mIaHUpPyEMbIM
JUYHOCTHBIM, METAalpeIMeTHbIM W TPEIMETHBIM pe3yibTaTaM oOydeHHus U B (QOpPMHUPOBAHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIbHON AEATEIbHOCTH 00YYAIOUINXCs TI0 OCBOSCHUIO COAEPHKAHUS
OMO0JIOrNYeCcKOro 00pa3oBaHUs Ha YPOBHE CpeIHEro oo1iero oopa3oBaHusl.

VYueOusblii npeamer «buosiorus» Ha ypoBHE cpeaHero o0iero oOpa3oBaHHUS 3aBEpIIACT
O6uosiornueckoe oOpa3oBaHHE B IIKOJIE M OPHUEHTUPOBAH Ha pacUIMpeHHe M YTriIyOJeHUe 3HaHHM
oOyuaronuxcs 0 )KUBOW MPUPOJE, OCHOBAX MOJEKYJISIPHON U KIETOYHON OMOJIOTUH, SMOPUOJIOTUN U
OHMOJIOTHH Pa3BUTHUSA, TEHETUKH, CEJNIEKIINH, OMOTEXHOIOTHH, SBOJIOIIMOHHOTO YYSHUS U DKOJIOTUH.

N3yuenne yuebHOro npeamera «buonorus» Ha yriayOJeHHOM YpOBHE OPHUEHTHMPOBAHO Ha
MOJITOTOBKY OOYYaIOLIMXCS K MOCIEIYIOIEMY MOJIyYeHHIO OMOJIOrHYecKoro oopa3oBaHus B By3ax U
OpraHM3alusIX cpenHero npodeccuoHasbHOro odpazoBanus. OCHOBY €ro cojepaHHUsl COCTaBISIET
cUCTeMa OMOJIOTMYECKUX 3HAHWUMU, MONTYYCHHBIX MPU M3yYEHUU OOYYAIOIIUMUCA COOTBETCTBYIOIIUX
CHUCTEMATUYECKUX pa3/ieJIOB OHOJIOTMM Ha YpPOBHE OCHOBHOTO o0miero ooOpasoBanusi, B 10-11
KJIaccaxX 3TH 3HaHUS MOMY4aloT pa3BuTHE. Tak, paclIMpeHbl U yriIyOJieHbl OMOJOTHYECKHE 3HAHUS O
PacTeHMSIX, KUBOTHBIX, IprOax, OAKTepUsX, OPraHU3Me YeJI0oBeKa, OOIIUX 3aKOHOMEPHOCTAX JKU3HHU,
JIOTIOJTHUTEIHHO BKIJIFOUYEHBI OWOJIOTMYECKHE CBEICHHS MPUKIAAHOTO W TMOMCKOBOTO XapakTepa,
KOTOpBIE MOXHO MCIIOJIb30BaTh KaK OPUEHTUPHI IS OCIEAYIOLIEro Bbibopa npodeccun. Bo3moxHa
TaK)KE WHTErpanusi OUOJOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHUSAMH, IOJYYCHHBIMHU
00y4arolUMuUCs IpU U3YYeHUN (PU3UKH, XUMUH, Feorpaguu 1 MaTeMaTHKH.

CtpykTypa mnporpamMmbl mo yudeObHOMY mnpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIA M IBOJIFOITMOHHBIN MOIXO/bI K H3ydeHHI0 Onosioruu. CorjlacHO UM, M3y4aloTCsl CBOMCTBA
U 3aKOHOMEPHOCTH, XapPAKTEpPHBIE JUIsl KUBBIX CHUCTEM PA3HOTO YPOBHS OpraHHU3alliu, SBOJIOLUU
OpPraHMYECKOT0 MHpa Ha 3emile, COXpaHEHHUs OMOJIOrHYecKoro pasHooOpasus ruianersl. Tak, B 10
KJIaCCE€ HM3YYAIOTCS OCHOBBI MOJIEKYJSIPHOW W KJIETOUHOW OHMOJOrMM, 3MOPHUOJIOTUU M OMOJIOTHH
pa3BUTHS, TEHETUKU U CEJIEKUUHU, OMOTEXHOJOTUU U CUHTETHUYECKON OMOJIOTHH, aKTyalHu3UpPYIOTCS
3HaHUA O0y4arommxcs 1Mo OOTaHWKe, 300J0THH, aHATOMHUH, ¢u3nonoruu 4deioreka. B 11 kmacce
M3Y4aroTCsl BOJTIOIMOHHOE YUeHHE, OCHOBBI 3KOJIOTHH U yueHue o ouocgepe.



YueOHblii npeamer «buonorus» TOpuU3BaH 00ECHEUYUTh OCBOCHHE OOYYaIOUIMMHUCS
OHOJIOTMYECKUX TEOPHI U 3aKOHOB, HJIeH, MPUHIUIIOB U MPAaBUJL, JIEKAIIUNX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUPA, 3HAHUI O CTPOCHUH, MHOTOO0Pa3HH U OCOOCHHOCTAX KIIETKH,
OpraHusma, TMOMyJsALUNUK, OHOIEHO03a, 3KOCHUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTHXKECHUSX,
COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTMH, NPUKIATHBIX aCHEKTaX OMOJIOrMYecKux 3HaHuu. Jlis
Pa3BUTHUSA U MOJAEPKAHUS HHTEpeca O0yUaroluXcs K OMOJIOTHU HApSly CO 3HAUUTEIbHBIM 00bEMOM
TEOPETUYECKOI0 MaTepHaia B COAECPKaHUM MPOTrpaMMbl 110 OMOJIOTUH IPETyCMOTPEHO 3HAKOMCTBO C
WCTOpPHUEH CTAaHOBJICHHS M Pa3BUTHS TOM WJIM MHOM 00iacTh OMOJOTHH, BKJIAJIOM OT€YECTBEHHBIX U
3apyOeXKHBIX YUEHBIX B pEUICHUE BAXKHEUIITUX OMOJIOTHYECKUX U DKOJIOTMUYECKUX MPOOIIeM.

Ienp u3yuenus yyebHoro npeameta «buonorus» Ha yrinyOI€HHOM YpPOBHE — OBIIAJICHHE
00y4aromuMHUCs 3HAHUSIMH O CTPYKTYPHO-(YHKIMOHAJIHHON OpPraHW3alliy >KUBBIX CHCTEM Pa3HOTO
paHra u TMpUOOpPEeTeHHEe YMEHUN HCMOIb30BaTh OSTH 3HaHHS B (HOPMHpPOBAHHHM HWHTEpeca K
ornpenenéHHoNl 00acTu MpodecCHOHATBHON e TEIILHOCTH, CBI3aHHOM ¢ OMOJIOTHEH, WK K BBIOOPY
y4eOHOr0 3aBeICHUS ISl TPOIOJIKEHHS] OMOJIOTUYECKOTO 00pa30BaHuUS.

JlocTiokeHne nenu u3ydeHus yuyeOHoro mpenmera «buonorus» Ha yriryOn€éHHOM ypoBHE
o0ecrieunBaeTcs pelIeHrueM CIeIyIOIUX 3a1ay:

OCBOCHHE 00YYAIOMIMMUCS CHCTEMBI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTUYECKHUX
TEOPUSIX, KOHLEMIMAX, TUIOTEe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX M TMPaBHIIAX, COCTaBIISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpPA; O CTPOCHUM, MHOT00Opa3uu U OCOOEHHOCTSIX
OMOJIOTUUECKNX CHUCTeM (KJIeTKa, OpraHu3M, IOINyJsIusA, BHA, OuoreomneHos, Ouocdepa); o
BBIJIAIOINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTUY;

O3HaKOMJIEHHE  OOyyarommxcs C  METOJaMHU  TO3HAHHWS  JKUBOM  MPUPOABI:
HCCIIEIOBATEIbCKUMH METOAAMM OHOJIOTMYECKUX HayK (MOJIEKYJISPHOM W KJIETOYHOW OuoJioruw,
SMOPHONIOrUHM U OMOJIOTHMM Pa3BUTHS, T€HETHKH MU CEJIEKLUH, OMOTEXHOJOTUM M CHUHTETUYECKOMH
OMOJIOTHH, MAJCOHTOJIOINH, SKOJIOIMH); METOJAMU CaMOCTOSATEIBHOIO MPOBENECHUS OMOIOTHYECKUX
ucciefoBaHuii B jaGopatopun U B nOpupoae (HaOMIOJeHHE, HU3MEpEeHHUe, HSKCIEPHUMEHT,
MOJICTMPOBAHNUE);

OBJIajIeHUEe OOYyYarOIIMMHUCS YMEHUSIMH: CaMOCTOSATENBbHO HaXOJIUTh, AHATU3UPOBATh M
HCIOJIb30BaTh OHMOJIOTMYECKYI0 HH(QOPMAIHIO; MOJIb30BaThCS OMOJIOTMYECKOM TEPMHUHOJIOTHEH U
CUMBOIIMKOH; yCTaHABIMBATh CBSI3b MEXKAY Pa3BUTHEM OHOJIOTHUU M COLMATBHO-DPKOHOMUYECKUMHU U
9KOJIOTMUECKUMHU MpoOJIeMaMH YEeJIOBEUECTBAa; OLEHUBATh IOCIEACTBUS CBOEU NEATEIbHOCTU IO
OTHOLICHMIO K OKpY’Kalolled MNpUPOAHOM cpele, COOCTBEHHOMY 3/I0pPOBbIO M  370POBBIO
OKpY)KAIOIIMX JitoJiel; OOOCHOBBIBaTH M COOJIIOJATh MeEpPbl MNPOPUIAKTUKY HHPEKIHUOHHBIX
3a0ojeBaHMi, TMpaBWja TIOBEAECHUS B TMpHpoJe M olecrneyeHus Oe30MacHOCTH COOCTBEHHOM
KU3HEACITEIbHOCTY B UYPE3BbIYAWHBIX CUTYyalUsAX MPUPOJHOTO M TEXHOIEHHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 00J1aCTH OHMOJIOTHH;

pa3BUTHE y OOYYAIOIIMXCS MHTEIUIEKTYaJbHBIX M TBOPYECKHMX CIIOCOOHOCTEH B Tpoliecce
3HAKOMCTBAa C BBIJAIONIMMHCS OTKPHITUSIMH WU COBPEMEHHBIMH HCCJIEOBAaHUSIMU B OHOIOTHH,
pemaeMpIMi €10 MpoOJemMaMH, METOJ0JIOTHEeH OHOJIOrMYEeCKOro HCCIENOBaHMs, IPOBEIECHUS
HKCHEPUMEHTAIbHBIX  HCCIEAOBaHMM, peleHus  OHOJOTMYeCKMX  3ajad, MOJCIUpPOBaHMS
OHOJIOTrMYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOYYAIOUIUXCS IIEHHOCTHOTO OTHOIICHHUS K XHBOM HPUPOJAE B LIEJIOM M K
OTJENbHBIM €€ 00BEKTaM U ABJICHUSAM; (POPMUPOBAHUE IKOJIOTUYECKOM, T€HETHUECKON IPaMOTHOCTH,
o01ieit KyabTypbl OBEACHUS B IPUPOJIE; MHTErPALlMH €CTECTBEHHO-HAYYHbIX 3HAHHIA;

npuoOpeTeHne 00yJaroUMMUC KOMIIETEHTHOCTH B PAllMOHAJIBLHOM IMPUPOIONOIb30BAHUH
(cobmofieHne mpaBuIl MOBEACHUS B PUPOE, OXPaHbl BUJIOB, SKOCHCTEM, Onochepsl), COXpaHEHUH
COOCTBEHHOTO 37I0POBbSl U 3J0POBbSI OKPYKAIOIIMX JIOAeH (coOntoneHuss Mep MNpo(pUIaKTUKU
3a0oseBaHui, oOecrieueHue OE€30MaCHOCTH >KU3HEAEATEIIbHOCTH B UPE3BBIYAMHBIX CHUTYalMAX
MPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIIOJIb30BaHUS OWOJIOIMYECKHUX 3HAHUM M
YMEHHH B ITIOBCETHEBHOW KU3HU;

CO37aHME YCIOBUW [IJI1 OCO3HAHHOTO BBIOOpa OOYYAIONIMMHUCS HWHIAWBHUAYATbHOM
0o0pa3oBaTeNbHOM  TPAeKTOPHUH,  CIIOCOOCTBYIOIIEH — MoOcieayromeMy  HIpodecCHOHAIbLHOMY
CaMOONPEIEICHNIO, B COOTBETCTBUU C MHIMBUIYaJIbHBIMU HHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.



OOmiee 4mMCIO YacoB, OTBEACHHBIX Ha HM3y4YeHHE OWMOJIOTMM Ha YIIyOJIEHHOM YpOBHE
cpennero obmero odpazoBanusi, coctaBisieT 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Hefen0), B
11 kiacce — 102 yaca (3 yaca B HeJeINIO).

O160p opraHu3alMOHHBIX (POPM, METOJOB U CPEICTB 00yUEHHsS] OMOJIOTHH OCYIIECTBIISETCS
c yuéToM crneun(duKu €ero coJep’kaHus M HaIPaBICHHOCTH Ha MPOJOJIKEHUE OMOJIIOTHYECKOTO
o0pa3oBaHMsl B OpraHU3alUAX CPEAHET0 MPOPECCHOHATBHOTO U BBICIIETO 00Pa30BaHMUs.

OOs3aTeNbHBIM yCIIOBHEM TPH OOYYEeHHWH OHMOJOTMHM Ha YIIYOJEHHOM YPOBHE SBISETCS
MPOBEJICHUE Ta0OPATOPHBIX M MpakTUYeckux padboT. Takke yyacThe 0O0y4aronuxcs B BBHITOJTHEHUH
MIPOEKTHBIX U y4EOHO-UCCIIEOBATEIbCKUX PAa0OT, TEMAaTUKAa KOTOPBIX ONPEAENAETCS yUUTENEeM Ha
OCHOBE UMEIONINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.

COJAEPKAHUE OBYYEHUSA

11 KJIACC

Tema 1. 3apo:kieHue ¥ pa3BUTHE 3BOJIOLMOHHBIX NPeACTABJCHUN B 0M0JI0THHI

OpomonnonHas teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb 1
Hay4Has aesaTesnbHocTh Y. /lapBuHa.

JIBmxy1ue cuiibl 3Boonuy BuoB 1o Y. JlapBuHy (BbICOKasi MHHTEHCUBHOCTb Pa3MHOKEHUS
OpPTraHU3MOB, HACJIEJICTBCHHAss W3MEHYHMBOCTh, OOppOa 3a CyIIECTBOBAaHHE, €CTECTBEHHBIH W
HCKYCCTBEHHBIH OTOOD).

Odopmienne cuaTeTndeckoil Teopun Bomronuu (CTI). HelitpanbHas TeopHs SBOJIIOLNH.
CoBpeMeHHass 3BONIOLMOHHAs OWOJOrHs. 3HAuYE€HUE HBOJIOLHOHHONM TEOpHUM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUpA.

JdeMoHcTpanuu

Hoptpetsl: Apuctorens, K. Jlunne#t, XK. b.Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe,
Y. Hapsumn, C. C. UetBepukos, U. 1. HImansraysen, Jx. Xongein, . K. benses.

Tabaunel 1 cxeMbl: «Cucrema skuBod npupoasl (no K. JIunuero)», «JlecTHuia >XuBBIX
cymectB (o Jlamapky)», «MexaHu3m (HOpMUpPOBaHHS MPUCTOCOOIEHUIN y pacTeHUH M KMBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyrewmectBusi Y. lapuna», «Haxonku Y. JapBunay,
«®Dopmbl 00prOBI 3a cymecTBoBaHue», «llopoabl romybei», «MHorooOpasue KyabTYpHBIX (GopM
KanmycTb», «l[lopoasl gomamHUX JKMBOTHBIX», «Cxema oOpa3oBaHMs HOBBIX BHUIOB (IO
Y. MapBuHy)», «CxeMa COOTHOLIEHMS MABIXKYLIIMX CHJ 3BOJMIOLUN», «OCHOBHBIE IOJ0KEHUS
CUHTETUYECKOM TEOpUU IBOJIIOLIUNY.

Tema 2. Mukpo3Boonus U eé pe3y/abTaTbl

[Tomynsiuust Kak d3JeMeHTapHas equHuia 3Bojourd. COBpEMEHHbIE METOJbl OLEHKU
TeHETUYECKOr0 pa3Hoo0pa3usi W CTPYKTYphl nomynsuuil. M3meHenue reHodoHaa MOMYJSAIMU Kak
JJIEMEHTAapHOE D3BOJIIOLMOHHOE SIBIEHHME. 3aKOH TIeHeTudeckoro pasHoBecus JIx. Xapnau,
B. BaiinOepra.

OnemeHTapHble (AKTOpbl (IBMXKYILIME CHUJIbI) 3BOJIONMH. MyTallMOHHBIA MpoIiecc.
KomOunaTtuBHass m3MeHUnMBOCTh. [pelid reHOB — cilydaiiHble HEHAIpPaBJICHHBIE U3MEHEHUS YacTOT
autenedt B momymsiusax. OddexT ocHoBarens. Ipgexm Oymwviiounoco eopaviuika. CrudiceHue
2eHemUu4ecKo20 pasHoobpasus: npuyunsl u cireocmeus. llpossnenue sgpghexma Opeiigpa cenog 6
oonbwux  u  manelx  nonyrayusx. Murpauuu.  M3onsuus  momynsuui:  reorpaguyueckas
(mpocTpaHCTBEHHAas1), OMoIoruyecKas (pernpoayKTUBHAS).

EctectBenHblil oT60p — Hampaistomuil ¢akrop sBomonud. DopMbl €CTECTBEHHOTO
oTOOpa: JIBWXKYLIMHA, CTaOWIM3UPYIOWUH, pa3pbiBatonMidi (qu3pyntuBHbIi). IlomoBoit ot6op.
Bo3HHUKHOBEHHE U 3BOJIOLHUS COLUATBHOTO MOBEACHUS KUBOTHBIX.

[TprucnocoOaeHHOCTh OPraHU3MOB KakK pe3yabTaT MHUKPOIBOJIONUHN. BO3HUKHOBEHHE
npucnocoOiIeHnit y opranusmMoB. Apomop¢o3bl U uauoanantanuu. [Ipumepsl mpucnocoOneHui y
OpraHusMoB:  Mopdoioruyeckue,  (uznosornyeckue,  OMOXMMHUYECKHE,  IOBEJCHUYECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpa3zoBaHue Kak pe3yiabTaT MUKPOIBOJIIOLUU.
M3onmsammst — xmroueBoit  Qakrtop BumooOpazoBanus. [yt u  cmocoObl  BUI000pa30BaHUS:




ajionaTpuueckoe  (reorpauyueckoe),  CUMIATPUUYECKOE  (IKOJOTHUYECKOE),  «MTHOBEHHOE
(nonummonauzanus, rudpuansans). JTuTeabHOCTh BOTIOIUOHHBIX TPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUSL OMOJIIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BONrOnMOHHON Ouonoruu B pa3pabOTKe HAyYHBIX METOJOB COXPAaHEHUs
Ounopa3zHooOpa3us. MUKpPO3BOJIOLKS M KOSBOJIOIMS TMapa3suTOB U HUX X034€B. MexaHH3MBbI
(hopMHUPOBaHKS YCTOWYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.

JeMoHcTpanun

[Toptpetni: C. C. YetBepukos, D. Maiip.

Tabmuiel U cxembl: «MyTallMOHHAsS U3MEHYUBOCTEY, «llomymsiuoHHast CTPyKTypa BHIa»,
«Cxema nposiBiieHHs 3akoHa Xapau—BaitnOepray», «/Brkyline CHIIbl HBOIIONUNY, « IKOJIOTHIECKas
M30JISALUS TIONYJISIIHNA ceBaHCKON (openny, «I eorpadudeckas 30U JTUCTBEHHUIBI CHOUPCKOHN U
JUCTBEHHHUIIBI Jaypckoii», «[lomymsioHHbIe BOJHBI YHCIEHHOCTH XHIIHUKOB U KepTB», «Cxema
JICCTBUSL €CTeCTBEHHOro oTOopa», «®DopMbl GOpbOBI 3a cymecTBoBaHUe», «MHIycTpHanbHBIN
MenaHu3mM»,  «KuBble — uckomaembie»,  «IlOKpOBUTENbCTBEHHAss  OKpacka  KUBOTHBIXY,
«[Ipenynpexaaromas okpacka XHBOTHBIX», « DH3HOIOrHYecKe aganTtaum», «[IpucrnocodieHHOCTh
OpPraHU3MOB U €€ OTHOCHTENbHOCTHY», «Kputepuu Buna», «Buabl-aBoiiHukn», «CTpyKTypa BUIa B
npuponae», «CrocoObl BHmooOpasoBanms», «l'eorpadudeckoe BHI0OOpa3oBaHWE TPEX BHUIOB
JaHIBIIeR», «DKOJOTHYECKOe BHI000pa30oBaHME BHAOB CHUHUID, «[lomumiaonasl pacTeHHi»,
«KanyctHo-peneunslii rHOpuI».

Ob6opynoBanue: repOapud pacTeHUid, KOJUIEKIIMM HACEKOMBIX, 4ydella MTHUI[ U 3Beped ¢
MpUMEpaMu  pa3IMYHBIX MPUCIOCOONICHUH, dYydena NTHII W 3Bepeil pa3HBIX BUJIOB, TrepOapuu
pacTeHuii OJIM3KUX BUIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JlabopaTopnasi padora «BrlsiBIeHHE N3BMEHUNBOCTU Y 0COOEH OJTHOTO BUJIAY.

JlabopaTopnass  padora «[IpucmocoOieHust OpraHU3MOB M HUX  OTHOCHTEIbHAs
11eTIECO00PA3HOCTHY.

Jla6opaTopnasi paboTa «CpaBHEHUE BUAOB IO MOP(POIOTUIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoJIIOIIHS U €€ pe3yJibTaThl

Metoapl u3yueHuss Makpo3Boonnu. [laneoHTonornyeckue METOAbl U3yUEHUS JBOJIIOLUH.
[Iepexonnbie popmbl U GUIOrEeHETUYECKUE PSAJIBI OPTaHU3MOB.

buoreorpadudeckue MeToasl n3ydeHus sBomorun. CpaBHeHue Giaopsl U GayHbl MAaTEPUKOB
1 ocTpoBOB. bruoreorpaduueckue oomactu 3eMiau. BUIbI-9HIEMUKH U PETUKTHI.

DOMOpHOJIOTHYECKHE M CPABHUTEIBbHO-MOP(OIOTHYECKHE METOABl M3YyYEHHs SBOJIIOLIUU.
'enernyeckue MeXaHU3MbI 3BOJIOLUU OHTOT€HE3a M IMOSBJICHHS SBOJIOIMOHHBIX HOBILIECTB.
I'oMonoruyHbie W aHANOTHYHBIE OpraHbl. PyauMeHTapHbIe OpraHbl W aTaBU3MBI. MOJEKYISPHO-
reHeTUYecKnue, OMOXMMUYECKUE U MaTeMaTHYECKUE METOJbl U3YYEHHUs IBOJIOLMU. [ OMOIOrHyYHbIE
reHbl. CoBpeMeHHbIE METO/Ibl TOCTPOCHUSI (PUIOTEHETHUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTallUU U 3BOJIIOIHSI TEHOMOB.

OO1u11e 3aKOHOMEPHOCTH (IpaBUIIa) IBOTOLMH. [Ipunyun cmenvt ghynkyuii. HeoOpatumocTth
9BOJIIONMM. AflanTUBHAS paananus. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLINH.

JdeMoHcTpanuu

Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosutep, 3. ['ekkens.

Tabnuiel 1 cxeMbl: « DUITOTCHETUYECKUIN DS JIOMIAIN», «APXEONTEPUKCY», «3BEepo3yObIe
amepbl», «Crerouedansn», «Punnodursy, «CeMeHHbIe MAOPOTHUKNY, «broreorpaduueckue 30Hb1
3emnuy, «[peiid koHTHHEHTOB», «PenukThl», «HauanbHble CcTaguu SMOPHOHATBHOTO pPA3BUTHS
MMO3BOHOYHBIX  JKUBOTHBIX», «['OMONOTMYHBIE W  aHAJOTUYHBIE OpraHe», «PynuMeHThD,
«ATaBU3MBI»Y, «XpOMOCOMHBIE HAaOOpHl dYeNOBEKa M IIUMIIAH3e», «lJTaBHBIE HAINpaBICHUS
3BOMTIONMY, «O0II1E 3aKOHOMEPHOCTH SBOJIIOIUI.

O6opynoBaHue: KOJUICKIIMH, TrepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPTaHHU3MOB,
MYJISDKH  TOMOJIOTHYHBIX, AHAJIOTHYHBIX, PYJUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUICKITUH
HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunble rumoTe3bl HPOMCXOXKAEHUS XKU3HM Ha 3emie. AOuOreHe3 M MaHCIEPMUS.
JloHayuHble TpEACTABICHUS O 3apOXKIACHUM >KU3HM (KpeauuoHu3M). [Hmoreza MOCTOSHHOTO




camo3apoKJIeHusl Ku3HU U €€ omposepkeHue omnbitamu @. Penu, JI. Cnamnanuanu, JI. IMactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHUSI.

OcHoBHbIE 3Tanbl HEOpraHudeckoi 3Bosouuu. [lnaneTapHas (reojoruyeckas) 3BOJIOLIMSL.
XuMudeckasi 3BONIONUSA. AOGMOTEHHBIH CHHTE3 OPraHMYeCKHX BEIIEeCTB M3 HeopraHmdeckux. OmbIT
C. Munnepa u I'. FOpu. OOpa3oBanue nonumepoB u3 MoHoMepoB. KoarepBaTHas rumortesza A.
N. Onapuna, runotesa nepBudHoro OynpoHa JIk. XomjaeiHa, reHeTHdeckas rumoreza ['. Mémnepa.
Pu6o3umer (T.Yek) u rumoreza «vupa PHK» V. Tunbepra. dopmupoBanue MeMOpaH u
BO3HMKHOBEHHUE MTPOTOKIIETKH.

HUctopuss 3emnum u wmeroasl €€ wu3ydeHus. Vickomaemble OpraHM4ecKHe OCTaTKH.
I'eoxponosorus u e€ meroapl. OTHOCUTENbHAS U a0COMIOTHAS TeoXpoHoorus. ['eoxpoHonoruueckas
LIKaJa: 30HbI, 3Pbl, NEPUOBI, STTOXH.

HavanpHble sTanbel opranuueckoil 3BoiouMH. [losiBIeHHE M 3BOMIOLUS NEPBBIX KIETOK.
Oomonust  Metabonmu3Ma. Bo3HMKHOBEHME TeEpBBIX dKocucTeM. CoBpeMeHHBIE MHUKPOOHBIE
OMOTUIEHKH KaK aHAJIOT MepBbIX Ha 3emiie coodmiecTB. CTpoMaTonuTsl. [IpokapruoTsl U 3yKapHOTHI.

[Tpoucxoxaenne 3ykapuoT (CUMOUOTEHE3). DBOJIOIMOHHOE MPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OPraHU3MOB.  BO3HMKHOBEHHME  OCHOBHBIX  TpPYIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl SBOIOIMH BBICHINX pacTeHUu. OCHOBHBIE apoMOp(o3bl pacTeHui. Brixon
pactenuii Ha cymy. [losBieHne cnopoBbIX pacTeHUI U 3aBoeBaHUE UMH CylIH. CeMEHHbIE PAaCTEHUS.
[IponcxoxaeHne IBETKOBBIX PACTEHUN.

OCHOBHBIE D3Tambl ABOJIOIMH KUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3ppIB — MOSBIEHHE COBpEMEHHBIX THUMOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JXU3Hb B BOJIe. DBOJIOIMUS TMO3BOHOYHBIX. [IpoucxoxiaeHue amMPpuOWii M penTHIIHA.
[Ipoucxoxaenne wmiekonuraomux W nOTul. [IpuHmun kmtoueBoro apomopdosza. OcBoeHue
0EeCT03BOHOYHBIMHU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butre %u3HN Ha 3emiie 110 3paM M NEpUOJaM: apXxei, IpOTepOo30H, Maaeo301, ME30301,
KaifHO301. O0I1as xapakTepuCTHKa KJIMMaTa M reojlorhdeckux mporeccos. [losiBienne u pacuser
XapaKTepHBIX OpPraHM3MOB. YTJIe0Opa3oBaHWE: €ro YCIOBUS M BIHSHHE Ha Ta30BBId COCTaB
aTMocQepBbl.

MaccoBble BBIMHpPAaHUS — SKOJOTMYECKHE KpU3HChl mpouuioro. ITpuumHbl M ciaeacTBus
MaccoBbIX BbIMHUpaHH. COBpEMEHHBIH HKOJIOTMYECKUH KpHU3UC, ero ocobeHHocTu. I[Ipobiema
COXpaHeHHs OMopa3HooOpa3us Ha 3emiie.

CoBpemeHHas cucreMa opraHudeckoro mupa. llpuHnunel knaccuukanuu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpaumnu

Hoptpetsl: ®. Penu, JI. Cnannannanu, JI. [lacrep, WU. W. Meunukos, A. W. Omnapus,
Jx. Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabnumel u cxembl: «Cxema omnbiTa @. Penu», «Cxema ombita JI. Ilactepa mo mu3yueHuto
camo3apoxkJieHust ku3HM», «Cxema omnbita C. Mumnepa, I'. FOpu», «3Jrtanmel HeopraHuyeckoit
sBoMoLUNY», «l'eoxpoHonoruueckas Imkanay, «HaudanpHble STanbl OPraHUYECKOW HSBOJIIOLUNY,
«Cxema oOpa3oBaHMs dYKapuOT MyTéM cuMmOuoreHesa», «Cucrema >XKHUBOM mpupoab», «CTpoeHue
BUpYyca», «Apomopdo3sl  pacTeHuit», «PuHMOMUTB,  «OIHOKIETOYHBIE  BOJOPOCIHY,
«MHoOTOKJIeTOUHBIE BOIOpOCIn», «Mxm», «IlanopotHukn», «l'onocemeHHble pacTeHUs», «OpraHbl
IBETKOBBIX pacTeHui», «CxemMa pa3BUTHS JKUBOTHOTO MHUPA», «ApoMop(ho3bl IKUBOTHBIXY,
«IIpocreiimmey, «Kumeunononoctasie», «Ilmockue uepBu», «Unenucronorue», «PvIOBIY,
«3emHOBOAHBIE», «IIpecmbikatonuecs», «lltuupy, «Miekonuratomme», «Pa3BUTHE XWU3HU B
apxeinckoi spe», «Pa3BuTue XKH3HH B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B NMAJICO30MCKON
ape», «Pa3zBuTHE KHU3HH B ME3030MCKOM 3pey», «Pa3BUTHE KU3HU B KaWHO30MCKOW 3pey,
«CoBpeMeHHasi CUCTeMa OPraHHYeCKOro MUPay.

O6opynoBanue: repOapud  pacTEHU Pa3IMYHBIX OTAENOB, KOJUIEKIIMA HACEKOMBIX,
BII&XKHBIE TIpenapaTrhl >KUBOTHBIX, PAKOBHHBI MOJITIOCKOB, KOJUICKIIMA WIJIOKOXKHUX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydela MNOTHUI U 3BEpeil, KOJUIEKUUU OKAMEHEJIOCTEH, IMOJIEe3HbIX
HCKOIIA€MBIX, MYJISKA OPTaHUYECKUX OCTATKOB OPTaHU3MOB.




Bupryanbnasa naGopaTtopHasi padora «MogenupoBanue onbiToB Mumiepa—tOpu mo
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/3yyeHue u oOmnMcaHWe MCKOMAEMBbIX OCTAaTKOB JAPEBHUX
OpraHU3MOB).

IIpakTuyeckas padora «M3yueHne ocOOEHHOCTEN CTPOEHUS PACTEHUMN PA3HBIX OTACIIOBY.

IIpakTuyeckas padora «l3yuenne oco6eHHOCTEHN CTPOEHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Paszpens! u 3agaun anTponosoruu. MeToasl aHTPOINIOIOTUH.

CraHOBNIEHHME TPEICTABICHUM O TMPOUCXOXKICHUU YeNOBEKa. Penuruo3Hbie BO33pEHUSI.
CoBpeMeHHbIE HayYHbIE TEOPHUU.

CxonctBo  uenmoBeKa € KUBOTHBIMH. (CHCTEeMaTHYEeCKOE TOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  4YeJOBEKAa C  JKUBOTHBIMH:  CPaBHUTENBHO-MOP(HOIOTHYECKHE,
IMOpPHUOJIOTHYECKHE, (U3HOIOTO-OMOXUMHUYECKHe, TMOoBeAcHUeckne. OTimuus 4YeloBeKka OT
AKUBOTHBIX. [IpAMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra
Y BTOPOW CUTHAJIbHOM CUCTEMBI.

JBuxyme cuibl ((pakTopsl) aHTpoIIOreHe3a: Ouojgoruueckue, couraibable. COOTHOLICHHE
OMOJIOTMYECKHX M COITUATBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHoBHbIE CTaauu aHTpornorene3a. PanHue yenoBexooOpa3Hble 00€3bsiHbI (IIPOKOHCYIIBI) U
paHHUE TOHTHIBI — OOIIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH W JIOACH. ABCTPaJIONUTEKH —
JBYHOTHE TpenKu rojed. YenoBeK yMmenblid, MepBble HM3TOTOBIEHUS Opyauid Tpyaa. YUemoBek
MIPSIMOXOISAIINI ¥ TIEPBBIN BBIXOJI JIFO/IeH 3a mpeenbl Adpuku. YenoBek redaenb0eprckuii — oomui
MPEAOK HEAH/IEPTAIbCKOIO YEJIOBEKAa M 4YE€JIOBEKa pa3yMHOro. YenoBek HEaHAEPTAIbCKUI KaK BH]L
JIOIEN XOJIOAHOTO KiuMarta. YenoBeK pa3yMHBIM COBPEMEHHOTO THIA, JAECHHUCOBCKHI YEJOBEK,
OCBOEHHE KOHTHMHEHTOB 3a npenenamMu Adpuku. [laneorenernka u nanreoreHOMHKA.

OBOJIOLMS COBPEMEHHOr0 4esoBeKa. EcTecTBEHHBIH O0TOOp B MOMYJSALHUAX YEIOBEKA.
MyrtannonHslii mporiecc u nonuMmopdusM. IlomynsiirioHHbIE BOJHBI, Apeid TeHOB, MUTpanus U
«d(deKT ocHOBATENM» B MOIMYJISIIIUIX COBPEMEHHOTO YeIOBEKa.

UYenoseueckue packl. [loHstre o pace. bombmime pacel: eBporeouaHas (eBpasuiickas),
aBCTpaJIO-HErpoMiHas (PKBaTOpUaibHas), MOHTOJIONIHAs (a3MaTCKO-aMepuKaHcKas). Bpemsa u nytu
pacceneHusi yenoBeka o IiaHeTe. EquHCTBO uenoBedeckux pac. HayuHass HecoCTOSTENBHOCTH
pacusma. [IprcrmocoOIeHHOCTh YeloBeKa K pa3HbIM YCIOBHUSM OKpy)Karoliehd cpeabl. BrusHue
reorpaduyeckoil cpeapl u peiida reHoB Ha MOP(OIOTHIO M PUINOIOTHIO YEIIOBEKA.

MexauciuIuinHapHbple  MeToIbl B (pu3umyeckod  (OMOJIOTHYECKOM)  aHTPOIIOJIOTHH.
DBOJIIOIIMOHHASI AHTPOIIOJIOTUSL M MAJICOAHTPONOJIOTHS YEIOBEUECKMX NMOMyJsiuuid. buoconuanbubie
WCCTe0BaHUsS IPUPOBI ueoBeka. MccneqoBaHne KOIBOIIOIUN OMOJIOTMUECKOTO M COLIMAIEHOTO B
YEJIOBEKE.

JdemoHcTpaumnu

Hoprpersr: Y. lapsun, JI. JIuku, 5. . Porunckuit, M. M. I'epacumos.

Tabmuubl W cxembl: «MeToabsl  aHTpomojorum», «['0JOBHOM  MO3r  dYeloBeKay,
«UYenoBekooOpa3Hbie 00e3bsHb), «CKeneT ueloBeKa W CKeleT MuMMaH3e», «PyIuMeHThl u
aTaBU3MBDY, «JIBWKyIIME CWJIBI ~ AQHTPOIOTEHE3a», «DBOJIOIMOHHOE JIPEBO  YEIOBEKAY,
«ABcTpanonurek», «YemoBek ymenbii», «YHenoBek NpAMOXOAAIIUN», «Jl€eHHMCOBCKUN YETOBEK»
«Heanpaepranbiey, «KpoMmanboHIB, «IIpenku demoBekay, «ITambl SBOIIONNUNA YelloBeKa», «Pachl
YEJIOBEKa».

OO6opynoBanue: MyJISDKA OKAaMEHEJIOCTEH, MPEIMETOB MaTepUaTbHON KYJIbTYpPhl TPEIKOB
4elnoBeKka, penpoaykiuu (pororpaduu) KapTUH ¢ MUQPOIOTUYECKUMHU M OUOJIIEHCKUMHU CIOKETaMU
MIPOMCXOXKACHHUS 4YeJoBeKa, (oTorpaduu HAXOAOK HCKOMAEMBIX OCTATKOB 4YEJIOBEKAa, CKEJeT
YeJIOBEeKa, MOJIENIb ueperna 4esloBeKa M 4Yepena IMIMMIIaH3€, MOJENb KUCTH 4YellOBeKa M KUCTU
IMMIIaH3€, MOJIEJIA TOPCa MPEIKOB YEIIOBEKA.

JlabopaTopnasi paGora «/3yueHne OCOOCHHOCTEW CTpOCHHsI CKeleTa ueloBeKa,
CBSI3aHHBIX C TIPSIMOXOKICHUEM.

IIpakTuyeckas padora «/3yueHne sKOIOTHYECKUX aJaNTaIMI YETOBEKA).




Tema 6. DkoJiorusi — HAyKa 0 B3AaUMOOTHOIIEHUAX OPraHU3MOB M HAIOPTraHU3MEHHBIX
CHCTEM C OKPY:KaKIel cpenoi

3apoxaenue u pa3BuUTHE OHKojmormu B Tpyaax A.['ymbompara, K. @.Pynse, H.
A. CesepuioBa, O. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgenst m 3agaum skojoruu. CBs3b
9KOJIOTHH C APYTUMH HayKaMHU.

Meroapl skonoruu. IloneBsie HaOMIOAEHUSA. DKCHEPUMEHTHI B DKOJIOTHH: TPHUPOAHBIC U
naboparopHble. MopaenupoBaHue B HSKOJIOTMH. MOHMTOPHUHI OKpY)KAIOIIEH Cpenbl: JIOKaJIbHBIM,
PErHOHANIbHBIN U TJI00ATBHBIN.

3HauYeHHE DKOJIOTMUECKUX 3HAHUU JUIsl 4YelloBeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHE Kak
OCHOBa CBsi3el delloBeuecTBa C Mpupomod. DopMUpOBaHHE OKOJOTUYECKOW KYJIBTYPHI U
9KOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[oprpetsl: A. 'ym6omear, K. @. Pymee, H. A. Cesepuos, 3. I'ekkens, A. Tenciu, B.
H. Cyxaués.

Tabmuubl U cxembl: «Pazaensr skonoruny, «Metonbl 3Konorun», «CxemMa MOHUTOPHUHTA
OKPYKAIOIICH CPEIIbI».

JlabopaTopnasi padora «/3ydyeHrne METOJ0B IKOJIOTHYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl u cpefa o0UTAHUS

Okonorndyeckne  (GakTOopbl M 3aKOHOMEpPHOCTH WX  jedictBus. Kiaccudukamus
9KOJIOTUYECKHUX (PaKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpoIoreHHbIe. O0IIHe 3aKOHOMEPHOCTH
neictBust  dKonormdeckux — QakropoB. [IpaBuno wmuaumyma (K. Hlnpenrens, FO. JIuGux).
TonepaHTHOCTh. DBPUOMOHTHBIE M CTECHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue Qaktopbl. CBeT Kak skojoruueckuil ¢axrop. JleiicTBue pa3HbIX Y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. OKOJOTMYECKHE TpYyNNbl PACTEHUH M IHKUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CUrHasibHas poJib cBera. @oToneproau3M.

Temnepatypa kak dkonorumdeckuii (akrop. JlelicTBue TtemmepaTypsl Ha OpPTaHHU3MBIL.
[TolikunoTepMHbIE U TOMOMOTEPMHBIC OPTaHU3MBbI. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak sxonorumdeckuil aktop. IlpucmnocoOnenus pacTeHui K MOAIEPKAHUIO
BojiHOTO Oananca. Knaccudukanus pacteHuii o OTHOIIEHUIO K Bojie. [Ipucnoco0aeHus sKMBOTHBIX K
W3MEHEHUIO BOJIHOTO PEXUMA.

Cpensl oOWTaHWs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, TOYBEHHAs, TJIyOMHHAs
MOJNOYBEHHAs, BHYTpPHOpPraHu3MeHHas. DOU3NKO-XUMHUECKHEe OCOOCHHOCTH cpell OoOuTaHUs
opranu3mMoB. [Ipucrnocobienrs opranu3MoB K )KU3HH B Pa3HBIX Cpeiax.

buonornueckue purmbl. BHemHue n BHyTpeHHHE pUTMbl. CyTOYHBIE M TOJUYHBIE PUTMBI.
[Tpucrnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHUSM YCIOBUH KU3HHU.

Kuznennole ¢opmbl opranuzMoB. [lonstue o xusHeHHOU (opme. JKusHeHHble GHOPMBI
pacTeHui: JepeBbsl, KYCTapHHKH, KYCTapHUYKHA, MHOTOJICTHHE TpaBbl, OJHOJETHUE TPaBHI.
’KuzneHHble GOPMBI )KUBOTHBIX: THIPOOHOHTHI, TEOOMOHTHI, a3pO0OHUOHTHI. OCOOEHHOCTH CTPOSHUS U
o0paza KU3HH.

buotnueckue  dakTopel. Buasl  OMOTHYECKMX  B3aUMOACHCTBMIA:  KOHKYPEHIIHS,
XUIIHAYECTBO, cUMOM03 u ero Qopmel. [lapasuTusm, koomepamus, MyTyaJin3M, KOMMEHCAJIU3M
(kBapTHpaHTCTBO, HaxyeOHMYECTBO). Herpoduueckue B3auMoaeicTBusl (Tomu4Yeckue, Gpopudeckue,
(habpuueckue). 3HaueHHEe OMOTUYECKUX B3aUMOJCHCTBUN ISl CYIIECTBOBAHUSI OPTAaHU3MOB B Cpefie
obutanus. [I[pUHIMT KOHKYPEHTHOTO UCKITIOUCHHUS.

JdemoHcTpauuu

Tabmumel U cxeMmbl: «IKonorudeckue ¢GakTopb», «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIIBI JKUBOTHBIX 1O OTHOIIEHHIO K CBETY», «TeIIOKpOBHBIC >KUBOTHBIEY», «XOJOTHOKPOBHBIC
KUBOTHBIEY», «DU3HONOTHYECKHUE aJanTallid >KUBOTHBIX», «Cpeapl OOWUTaHUS OPTraHU3MOBY,
«buonorndeckue putMmbly, «KuzHeHHble (QopMmbl pacTeHuit», «Ku3HeHHBIE (OPMBI KHUBOTHBIXY,
«IJKOocHUCTeMa IMIUPOKOJIMCTBEHHOTO Jecay, «JDKOcHUCTeMa XBOMHoro iseca», «llemu mnuranusy,
«XumanaectBoy, «Ilapazutuzmy, «Korkypenmus», «Cumonosy, «KommeHncammnzm.

O6opynoBanue: repOapud  pacTeHUd U HKUBOTHBIX, MPUCHOCOOIEHHBIX K BIHUSHHUIO
Pa3IMYHBIX YKOJOTHYECKUX (DaKTOPOB, TepOAPHH CBETOIIOOMBBIX, TECHETIOOMBBIX U TCHEBBIHOCITMBBIX




pacTeHmii, CBETOIIOOMBHBIE, TCHETIOOMBBIC M TCHEBBIHOCIMBBIE KOMHATHBIE PAacTEHUs, TrepOapuu u
KOJUIEKIIUU TETIONIOOUBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH, Yydena MTHIl U 3BepeH,
repOapuy pacTeHH, OTHOCSAIIUXCS K TUTpoduTaM, Kcepoduram, Me30putraM, KOMHATHBIE PACTCHHS
JMaHHBIX TPYII, KOJUIEKIMH >XUBOTHBIX, OOMTAIOIIMX B pa3HbIX Cpelgax, repdapuu M KOJUICKIUU
pacTeHMii M KMBOTHBIX, OOJIAJAIONINX YEPTaMU IMPUCTIOCOOIEHHOCTH K CE30HHBIM HW3MEHEHUSM
YCIIOBUM KHU3HU, TepOapuu W KOJUIEKIIMM PACTEHUN U KUBOTHBIX PA3NUYHBIX >KMU3HEHHBIX (OpM,
KOJUICKIIMH KUBOTHBIX, YYACTBYIOIIUX B PA3INIHBIX OMOTHUECKUX B3aUMOJICHCTBUSX.

JladopaTopHasi padoTa «BeIsiBIeHHE TPUCTIOCOOJICHUI OPTaHU3MOB K BIIUSTHHIO CBETaY.

JlabopaTtopnasi pabora «BrlsiBlieHHME TPHUCHIOCOONEHUM  OPraHu3MOB K  BIMSHHUIO
TEMIIEpaTypbD».

JlabopaTtopHasi pa6oTa «AHaATOMHUYECKHE OCOOEHHOCTH pACTEHUW U3 Pa3HbIX MeECT
oOUTaHU.

Tema 8. Jkos10rust BUAOB M NMONMYJISILMIA

DKOJOTHYeCKHe XapaKTepUCTHKU momynsuuu. [lomynsnus kak Ouoiormyeckas crcTeMa.
Pons nHeomHopomHOCTH cpenbl, (u3nyeckux OapbepoB U OCOOEHHOCTEH OHOJIOTMM BHJIOB B
(hopMUPOBaHUM TIPOCTPAHCTBEHHON CTPYKTYpbl momynsuuii. OCHOBHBIE IMOKa3aTeId MOIMYJIAIHN:
YHCJIEHHOCTD, MJIOTHOCTh, BO3PACTHAs U IOJIOBAasi CTPYKTYpPa, POKIAEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpALUSI.

DKoJyioruueckasi CTpykrypa mnomyisuuud. OleHKa YHCICHHOCTH mnonyisinuu. J{uHamuka
NONyJALMM U €€ peryisauus. buotnueckuil mOTEHIMa MOMYJSHUU. MoJeaupoBaHWe JUHAMHKU
nonynsauun. KpuBble pocTta 4HCIEHHOCTH momyisiuuud. KpuBble BbDKHMBaHUS. Perymsius
YUCIEHHOCTH TMOMYJSAIUIl: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCIIIUX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu BuioB (r- u K-crparerun).

[TonsiTue 00 oKomormyeckoil Hume BuAa. MecrooOutanue. MHoromepHasi MOJENb
skosiornyecko Humm Jx. .M. XarunHcona. Pa3mepsl skonmorndeckod HumM. lloTeHuuanbHas u
peann30BaHHAs HUIILIU.

Bun xak cucrema nonynanuii. Apeansl BUAOB. BUabl M MX JKU3HEHHBIE CTPATETHU.
DKOJIOTUUECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEACHUS M MWUrpaluii >KUBOTHBIX. buonornueckwe WHBa3uu
Yy’>KE€pPOJHBIX BUOB.

JdemoHcTpaunu

IHoprper: Ix. . XaTuynHCOH.

Tabaunel U cxembl: «IKOJIOTMYECKUE XapaKTepUCTUKHU momyisauun», «[IpocTtpancTBenHas
CTPYKTypa mnonyisiiun», «Bo3pacTHele mnupamuabsl nomyiasiuum», «CKOpOCTh — 3aceleHus
MOBEPXHOCTH 3€MJIM PA3TMYHBIMU  OpraHusMamu», «Mogenb -dKkojorudeckod Humu JIx.
N. XatunHCOHaY.

ObopynoBanue: repdbapun pacTeHUM, KOJUICKITUN >KUBOTHBIX.

Jla6opaTopnasi pa6ora «IIpucmocoOieHus ceMsH pacTeHUH K pacCeIeHHUIO.

Tema 9. Jkos10rust cood1IECTB. IKOJIOTHUECKUE CHCTEMBI.

CoolmiectBa opraHu3moB. buorienHo3 u ero cTpykrypa. CBsi3M MEXIy OpraHM3MaMH B
OHOIIEHO3E.

OkocuctemMa Kak oOTkpbiTas cucreMa (A. JDk. Tencnu). DyHKUMOHANBHBIE OJIOKU
OpraHW3MOB B OKOCHCTEME: NPOIYIEHTHI, KOHCYMEHTBHI, pPEAyleHThl. Tpoduueckne ypOBHHU.
Tpoduueckne mnenu u ceru. AOGuoTHdYeckue ONOKK SKOcUCTeM. [louBBI M WUIBI B IKOCHCTEMAaX.
KpyroBopot BemecTB 1 MOTOK SHEPTUH B IKOCHCTEME.

OcHOBHBIE MOKa3aTeNM PKOCUCTEMbl. broMacca U npoaykuus. DKOJIOTMYECKUE MUPAMUJIBI
yucesl, OnomMacchl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu. HanpaBieHHble
3aKOHOMEpPHBIE CMEHBI CO00ImecTB — cykieccuu. [lepBHuHbIE W BTOPWUYHBIC CYKIIECCHU U HX
MPUYMHBL.  AHTPOINOTEHHBIE  BO3JCWCTBUS Ha  CyKueccuu. KimmakcHoe — coOOIIecTBO.
buopa3noobpazue 1 noaHoTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

IIpuponHbIE 3KOCUCTEMBI. DKocuUcmembl 03€p U peK. IKocucmemvl MoOpeli U OKeaHos.
Oxocucmemvl myHOp, n1ecos, cmenetl, nyCmbvlHb.




AHTpPOIIOTEHHBIE ~ 3KOCHCTEMBI.  Arpo3kocucrema. ArponeHo3. Pazmuuusa  Mexay
aHTPOIIOTE€HHBIMH U IPUPOAHBIMHU SIKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opoxackas diopa u ¢ayHa.
CunaHTponu3zanus ropoJckoi ¢ayssl. buonornyeckoe 1 Xxo3siCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHMPOBAHUS  OCHOBHBIX  B3aUMOJEHCTBMHA  OpPraHM3MOB B
IKocucTeMax. Poib  kackaonoeo s¢hghekma u  6u008-20uUpPuKamopos  (Kiouesvix 6uU008) 8
@yukyuonuposanuu sxkocucmem. IlepeHOC FHEPIUN U BEIIECTB MEXKY CMEKHBIMU 3KOCHCTEMaMH.
VY CcTOWYMBOCTh OPraHU3MOB, NOMYJIALMNA U SKOCUCTEM B YCIOBMSIX €CTECTBEHHBIX M @HTPOIOTECHHBIX
BO3JIEUCTBUH.

Mexanusmor  6030€licmeus — 3a2pA3HEHUll  PA3HblX  MUnog Ha  cyOOpP2aHU3IMEeHHOM,
OpP2AHUBMEHHOM, — NONYIAYUOHHOM U  IKOCUCINEMHOM  YPOBHAX,  OCHOBbL  IKOJIOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO020 6030eticmeus. MeToJoI0Tus MOHUTOPUHIA E€CTECTBEHHBIX U
aHTPOIOTE€HHBIX IKOCUCTEM.

JeMoHcTpanun

[optper: A. JIx. Tencnu.

Tabmuibl 1 cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHUCTEMA HIUPOKOJIUCTBEHHOTO JIECA,
«OKocucTeMa XBOMHOro secay, «@OyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B 3KOCHUCTEME,
«KpyroBopor BemectB B 3Kocucreme», «llemn nuTaHus (macTOMIIHAs, JAE€TPUTHAA)»,
«OKoJoruyecKas nupammja uucemn», «IKOJOoTrMYeckas nupammuaa Ouomacchel», «IKOJIOTHYecKas
nupamusia sHeprum», «OOpa3zoBanue Oosota», «llepBuunas cykueccus», «BoccraHoBieHue Jeca
nocjue noxkapa», «9KOCUCTEMa 03epa», «ArpolueHo3», «KpyroBopoT BellecTB M MOTOK 3HEPIUU B
arpoueHose», «IIpumepsl ypoboskocuctem.

OGopynoBaHue: repbapur pacTeHUH, KOJIEKIUH HACEKOMBIX, uydela NTHIl U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTEHUMN, aKBaApUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/I3ydeHue u onrcanue ypoo3KOCHCTEMBI».

JlabopaTopnasi padora «/3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX WICHHUCTOHOTHX B
Pa3HBIX DKOCUCTEMAX).

IKekypeust «IKCKypcHsi B THUIMYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIbHBIM WM MOWMEHHBIH JIyT, 03ep0, 00JI0TO)».

IKeKypeust «IKCKypCHsl B arposKOCUCTEMY (Ha I0JIe WK B TEIUIMYHOE X03SIIICTBO)».

Tema 10. Buocdepa — rinodanbHasi IkocucTemMa

buocdepa — oOmennanerapHas oOojouka 3eMiM, TAE CYHIECTBYET WM CYIIECTBOBaja
Ku3Hb. Pa3zButHe npencrasieHuil o 6uocdepe B Tpynax . 3rocca. Yuenue B. U. Bepnanckoro o
6uocgepe. Obnactu 6nocdepsl u e€ coctas. JKupoe BeriecTBo 6uocepsl U €ro PyHKINH.

3aKOHOMEPHOCTH cyllecTBoBaHUsA Ouocdeprl. OcobeHHocTH Ouocepbl Kak To0aabHON
9KOocHCTEeMBI. JlnHamMudeckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemiecTs 1 OMOreoXuMU4ecKre
LUKIIBI (yriiepoaa, a30Ta). PUTMUYHOCTE siBieHui B Ouocgepe.

3oHanbHOCTh Ouocdepsl. [lonsatue o 6rome. OCHOBHbIE OMOMBI CYIIM: TYHJApA, XBONHBIE
Jjeca, CMEIIaHHbIE WU IIMPOKOJIMCTBEHHBIE JI€Ca, CTENH, CaBaHHBI, NYCTBIHU, TPOIMYECKHE Jieca,
BBICOKOTOpBs. Kimnmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIH.

CtpykTypa ¥ (GyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOTO MOTEHIMaIa U OMOChepHBIX
GyHKIMA.

JdeMoHcTpanuu

Hoptpetsr: B. . Bepuanckuit, 2. 31occ.

Tabmuuel u cxemsl: «I'eochepsr 3emmm», «KpyroBopor azora B mpupoae», «KpyroBopot
yriaepoaa B mpupone», «Kpyrosopor kuciopona B mpupone», «KpyroBopoT BoIbl B NPUPOAE»,
«OcHoBHbIe OMOMBI cymn», «KinuMaruueckue mosica 3emnny, «TyHapay», «Taiira», «CmemaHHbIH
necy, «llIupokonucTBeHHbIN Jecy», «Crenby, «CaBanHay, «[IycTbiHs Y, « Tponuyeckuil gecy.

O6opynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaomas cpeaa




DKOJIOTUYECKHEe KpH3UChl M WX NpUYUHBL BosneiicTBue udenoBeka Ha Ouocdepy.
3arpsi3HeHME BO3AYIIHOW cpenbl. OxpaHa Bo3Ayxa. 3arpsi3HEHHWE BOJHOW cpenbl. OXpaHa BOJHBIX
pecypcoB. Pa3pymienue noussl. OxpaHa MoYBEHHBIX pecypcoB. 3meHnenue kimMmara.

AHTpPONOreHHOE BO3/ICHCTBUE HA PACTUTEIbHBIA U )KUBOTHBIN MUpP. OXpaHa pacTUTEILHOIO
1 XKMBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI OXpaHbl npupoabl. Kpacusie kuuru. Oco0o oxpaHsembie
npupoaasie Tepputopun (OOIIT). botannveckue caapl ¥ 300JI0THIECKHE TTAPKH.

OcCHOBHBIE TIPUHIUIIBI YCTOMYUBOTO Pa3BUTHUSL UYEJIOBEYECTBA U MPUPOAbI. PammoHambHOE
MPUPOJONONB30BaHUE U COXpaHEHHWe Ouojormueckoro  paszHooOpasuss 3emmu.  OOmrue
3aKOHOMEPHOCTHU TJIOOAIBHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3UCA U
€ro BEpOSTHBIE MOCIIECTBUSI.

Pa3BuTre MeTOJ0B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTE€HHBIX TpoiieccoB. Cucmemmbie
uccne0o8anus nepexooa K pecypcocbepezarowell u KOHKYPEeHMOCHOCOOHO
aHepeemuke. buonoeuueckoe pasnoobpasue u o6uopecypcvl. Hayuonanvnvle ungopmayuonnvle
cucmemol, obecneyusaowue 00CmMyn K UHGoOpMayuu no COCMOSHUIO OMOEIbHbIX 6U008 U
akocucmem. OCHOB8bI dKOpeadbunUmMayuy dKOCUcmem u cnocoboog OOpvbvl ¢ OUONOBPEHCOECHUAMU.
Pexoncmpykyus mopckux u HazemMHbIX IKOCUCTEM.

JeMoHcTpanun

Tabmuiel U cxeMbl: «3arps3HeHue  atMocepwl», «3arps3HeHHe  ruapochepb,
«3arpszaeHne 1mouBb», «IlapHuKOBBIH 3 dekT», «Ocobo oxXpaHsIeMble TPHUPOIHBIC TEPPUTOPUN,
«Mopenu ynpasisieMoro Mupay.

Ob6opynoBanue: pororpadguu OXpaHSEMBIX pPACTEHUH © IKUBOTHBIX KpacHoil KHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH peruoHa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOTUHN
HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHUA

B cTpykType NHYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOTPaMMbl MO OHUOJOTMH BbIACTICHBI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHUE O0YUYaIOIIMMHUCSI POCCUMCKOM TpakIaHCKON MJACHTHYHOCTH
— TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIbHOCTH U CAMOOIPENEIEHUI0, Haluyue MOMusayuu K
0o0yu4eHUI0 OMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXJEHUIN JIMYHOCTU Ha OCHOBE
KITFOUEBBIX [[EHHOCTEH U UCTOPHUUECKUX TPATUIMI pa3BUTHUA OMOIOTUYECKOTO 3HAHUS, 20MOBHOCHb
U cnocoboHocmb 00YYAIONUXCSl PYKOBOJICTBOBATHCSI B CBOCH JEATEIHHOCTH IIEHHOCTHO-CMBICTIOBBIMH
YCTaHOBKAMH, MPUCYILIUMHU cucreme OHMOJIOTUYECKOTO o0Opa3oBaHUsl, HaIudUe
NnpagoCco3HaHUs SKOJIOTHUECKON KYNbTYpPbl, CHOCOOHOCMU CMABUMb e U CTPOUTh KU3HEHHbIE
TIJIAHBI.

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPAMMBbI 110 OMOJOTHH JTIOCTUTAIOTCS B €MHCTBE
yT~IC6HOI>'I W BOCIIHTATEIILHOM ACATCIBHOCTH B COOTBETCTBUM C TpaAUIIMOHHBIMHU pOCCHfICKPIMH
COLIMOKYJIbTYPHBIMHA, UCTOPUYECKHMMH M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMUA B
oOmecTBe TMpaBUJIaMH W HOPMaMM TIOBEJIEHHUS W CIIOCOOCTBYIOT TMpOIECCaM CaMOTO3HAHUS,
CaMOBOCIIUTAHUSI U CaMOPA3BUTHUA, Pa3BUTHsI BHYTPEHHEW MO3ULIMHM JUYHOCTH, MAaTPUOTH3MA U
YBaXECHHSI K 3aKOHY W IPaBOIOPSAKY, YEJIIOBEKY TpyJda M CTapUIEMy IIOKOJEHUIO, B3aUMHOI'O
yBa)KEHUS, OEPEKHOTO OTHOILICHUS K KYJIbTYPHOMY HACIEAMIO M TPATUIMSIM MHOTOHAIMOHAILHOTO
Hapopaa Poccuiickoit @enepannu, NpuUpoIe U OKPYKAKOIIEH Cpee.

JIMdHOCTHBIE pe3yibTaThl OCBOEHUS yueOHOro mpenMera «buomorusy MOMKHBI OTpa)karh
TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImUXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEU
MO3UIUEN JTNYHOCTH, CHCTEMOI IEHHOCTHBIX OpPHEHTAlMi, TO3UTHBHBIX BHYTPEHHHUX YOEXKICHUH,
COOTBCTCTBYIOIIHUX TPaJUIIHMOHHBIM HCHHOCTAM pOCCHfICKOFO O6III€CTBa, pacinpCeHueC XU3HCHHOT'O
OMbITa U OIbITA JESITEIIBHOCTH B MPOLIECCE pPeaM3allid OCHOBHBIX HANpPABJICHUI BOCIHMTATEIbHON
ACATCIIBHOCTHU, B TOM YMCJIC B YaCTHU:

1) rpaIaHCKOT0 BOCIIMTAHUS

chOPMHUPOBAHHOCTh  TPAKTAHCKOM  TMO3UIMM  OOYYAIOIIETOCs KakK AaKTUBHOTO |
OTBETCTBEHHOTO YJIeHa POCCUKCKOTO OOIIECTBA;



OCO3HAaHWE CBOWMX KOHCTUTYLIMOHHBIX TMIpaB M OOS3aHHOCTEH, yBa)KEHHWE 3aKOHA U
MIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOH NEATEIHHOCTH MPHU CO3JAHUU YYCOHBIX MPOCKTOB,
pelIeHnr y4eOHbIX U MO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNSITh COOCTBEHHYIO TO3UIMIO 1O OTHOLIEHUIO K  SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOUMOCTh KOHCTPYKTUBHOTO B3aUMOACHCTBUS
JrofeH ¢ pa3HbIMU yOEXKACHUSAMHU, KYJIbTYPHBIMHU LIEHHOCTSIMHU M COIIMAIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHMYECTBY B TMPOIECCE COBMECTHOTO BBIMOJTHEHUS YYEOHBIX,
[I03HABATENIbHBIX M MCCIIEA0BATENbCKUX 3aJ1a4, YBAKUTEIBHOIO OTHOILIEHUS K MHEHHUIO ONIIOHEHTOB
pH 00CYXKJICHUU CTIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOMN JEATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpPMUPOBAHHOCTh POCCUICKON TpakIaHCKON MACHTUYHOCTHU, MAaTPUOTU3MA, YBAKECHHS K
CBOEMY HapoAay, YyBCTBa OTBETCTBEHHOCTH nepen PoInHON, TOpIOCTH 3a CBOM Kpail, cBow Poauny,
CBOH SI3BIK U KYJBTYPY, IPOLUIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJICIUIO U MaMSITHUKAM TPUPOABI, TOCTIKEHHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJI POCCUMCKUX yUEHBIX B CTAHOBJICHHE U Pa3BUTHE OUOJIOTHH,
MMOHMMAaHUA 3HauY€HHUsl OMOJIOTUH B TO3HAHUH 3aKOHOB MPUPOJIBI, B dKU3HU YETIOBEKA U COBPEMEHHOTO
0011IecTBa;

uzeiHas yoexxI€HHOCTh, TOTOBHOCTh K CIY)XKeHHIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HaHME TYXOBHBIX LIEHHOCTEW POCCHIICKOTO HApO/I1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TTOBEICHHS;

CIIOCOOHOCTH OIEHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYHUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POIUTENSIM, CO3[JaHHUI0 CEMbH HA OCHOBE OCO3HAHHOTO
MPUHSTHUS HIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPaAULIMSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYAs SCTETUKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHNE YMOITMOHAILHOTO BO3ICUCTBUS KUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B pPa3HbIX BHJIAX MCKYCCTBA, CTPEMIJICHHE MPOSBIATH
KadecTBa TBOPUYECKON JTMUHOCTH;

5) ¢pusznyeckoro BOCIIUTAHMS, ¢hopmupoBaHusn KYJbTYPbI 310POBbSI u
IMOLMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peanu3alys 3J0pOBOTO M Oe3omacHoro obpasza >KM3HH (30pOBOE MUTAHHE,
cOONIO/ICHNE TUTUEHHYECKUX TMPaBUI M HOPM, COAJaHCUPOBAHHBIA PEXHM 3aHATHH M OTIbIXA,
perynsipHas pusndeckasi akTUBHOCTb), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 37J0POBBIO;

MOHMMAaHWE [IEHHOCTH TMpaBWI WHAMBHAYAIbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
TOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JOPOBBIO M )KU3HU JIFOCH;

OCO3HaHWE TOCIEACTBUM M HENPUATUS BPEAHBIX NPUBHIYEK (YMOTPEONEHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH MacTEePCTBA, TPYI0TIO0HE;

TOTOBHOCTh K aKTUBHOMW JIE€ATEIbHOCTH TE€XHOJOTUYECKON M COLMAIbHOM HANpaBIIEHHOCTH,
CIOCOOHOCTh MHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIILHO BHITIOJHATH TAKYIO ACSITEIBHOCTD;

UHTEpeC K pa3iuuHbiM cdepaMm TpodeCCHOHATBHOU NeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OymyIeit mpodeccuu 1 peann30BbIBATh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH
KU3HHU;

7) IKOJIOTHYECKOT0 BOCTTUTAHUS

HKOJIOTHUECKH 11e1ecO00pa3HOe OTHOLIEHHE K NMPHUPOJE KaK MCTOYHMKY JKU3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBaHMUS;

MIOBBIIIEHUE YPOBHS SKOJIOTMYECKOH KyIbTyphbl: MPUOOpPETEHHE ONbITa IJIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOYHBIX MOCJIEICTBUM ISl OKPYKAIOIIEH CpeJibl;

OCO3HAaHME TI00ATBHOIO XapaKTepa SKOJIOTHYECKHX MPoOJIeM U MyTel UX PeLIeHHUs;

CTIIOCOOHOCTh MCIOB30BaTh MpHOOpeTaeMble NPU M3YyYSHUH OHMOJIOTUM 3HAHHUS U YMEHHS
IIPU peIIeHUH MPoOJIeM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOIONOIb30BaHUEM (COOIIOAEHUE TIPABUIT
MOBE/ICHUS B MPUPOJIE, HANIPABICHHBIX Ha COXPaHEHHE PAaBHOBECHUS B DKOCHCTEMAax, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEpPHI);

aKTUBHOE HENpUATHE JEHCTBUM, NMPUHOCALIMX BpEI OKpY’KaloLlel MpPUPOJHON cpene,
YMEHHUE MPOTHO3UPOBATh HEOIArONpUATHBIE 3KOJOTMUYECKHE TIOCHEACTBUS MPEeANPHHUMAEMbIX
JEUCTBUN U NIPEAOTBPAIIATh UX;

HaJIMYME PA3BUTOTO HSKOJOIMUYECKOTO MBILIUIEHHUS, 3KOJIOTHYECKON KyJIbTYpbl, OIbBITA
NESATEIbHOCTH ~ JKOJIOTUYECKOM  HANpaBJIEHHOCTH, YMEHHUS  pPYKOBOJCTBOBATbCSI HMH B
MI03HABATENIbHOM, KOMMYHHKaTMBHOM W COIMAJbHOM MpakTHKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHNA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM UM OOIIECTBEHHOM MpPAKTUKHM, OCHOBAHHOIO HA JHANOre KyJbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpLICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYyJIbTYpBl KaK CPEICTBA B3aUMOJEHCTBUSA
MEX/1y JIFOJIbMU U TIO3HAHUS MUPA;

NIOHUMaHHe crneuu(puKkr OHMOJIOTMM KaK HAayKH, OCO3HaHUs €€ posn B (OPMHPOBAHUU
palMOHAIbHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYKaroleM
MHpE KaK 0 eIMHCTBE ITPUPO/IbI, YEIOBEKa U OOILECTBA, B MO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEHN U
pelieHny npobsieM COXpaHEeHUs IPUPOJTHOTO PAaBHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JAJISi COBPEMEHHOM LMBMIIM3ALUU: 0OecredeHus
HOBOT'O YpPOBHSl Pa3BUTHSI MEIUIMHBI, CO3JaHUE MEPCHEKTUBHBIX OWOTEXHOJIOTHUH, CIIOCOOHBIX
pemaTh pecypcHble MpoOJeMbl Pa3BUTHS YEJIOBEYECTBA, IMOMCKA MyTeH BbIXOAAa U3 TII0OAIBHBIX
9KOJIOTMUECKUX MpoOjeM M obOecriedeHusl Mepexoia K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATIBLHOMY
WCTOJIb30BAHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJIOTMYECKMX 3HAHUN B ILIENSAX MOBBIIMICHUS O0Ien
KYJIBTYpbl, €CTECTBEHHO-Hay4YHOW TIPaMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKUIMOHAIBHOM
IrPaMOTHOCTH O0y4aroumxcs, GopMUpyeMOil IpU U3y4eHUU OHOJIOTHH;

[IOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMSA, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4daeMble 3HAaHUSA JUIsl aHauu3a W OOBSCHEHUS SIBJICHHM
OKpY’KaloIIero MHpa U MPOUCXOMAUIMX B HEM HM3MEHEHUH, yMeHHue JenaTb OOOCHOBAHHBIE
3aKJIFOUYEHUS] Ha OCHOBE Hay4YHBIX (DaKTOB M UMEIOIIMUXCS JaHHBIX C LEJIbI0 MOIYYEHUS TO0CTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIsl  pelleHus
po6JIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHUE I[IEHHOCTH HAY4YHOM JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBISTH MPOEKTHYIO WU
HCCIIEI0BATENIBCKYIO JESITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEepbhIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
aKTUBHOMY TIOJTYYEHHUIO HOBBIX 3HAHMH 1O OHMOJIOTMM B COOTBETCTBHH C IKU3HEHHBIMH
MOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaThl OCBOEHHUS y4yeOHOro mnpenmera «buonorus» BKIIOYAIOT:
3HaYMMble A8 (OpPMHUPOBAaHMS ~ MHUPOBO33PEHHUS  OOYHAIOMIMXCS  MEXIUCHUIUTMHAPHBIE
(MexIIpeIMeTHBIE) O0IlleHayYHbIe MOHATHUS, OTPAXKAIOIINE LIEIOCTHOCTh HAYYHOW KapTUHBI MHUpa U



cneun(uKy METOJOB TO3HAHMSA, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTrus,
SIBJIGHUE, MPOIIECC, CUCTeMa, HAYUHbIM (aKT, MPUHIMI, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
ucclieioBaHne, HaOJIoJeHUE, W3MEpEeHHE, SKCIEPUMEHT W JPYrHe); yHUBEpCalbHbIE YdeOHbIC
neiicTBus (M03HaBaTeIbHbIe, KOMMYHUKATHUBHbBIC, PETYISATUBHBIC), oOecreunBaroiie GopMupoBaHme
(YHKIIMOHATBHOH TPAaMOTHOCTH M COIMAJIbHON KOMIIETEHIMM OOYyYaromUXCs; CIIOCOOHOCTD
oOy4aroluxcsl HCIMOJIb30BaTh OCBOCHHBIE MEXIUCHUILIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHHS U
YHUBEpCaIbHbIE YUeOHbIE JCHCTBUS B MO3HABATEIHLHOM U COIMATBHOM MPAKTHKE.

B pesynbrare wu3yuyeHuss OHMONOTHMM Ha YPOBHE CpeAHEro oOmero oOpa3oBaHHs Y
oOyyaromerocsi OyayT c@OpMHUpOBaHBI TIO3HABaTeNbHBIE YHUBEpCAIbHBIE Yy4YeOHbIE NEHCTBHSA,
KOMMYHHKaTHUBHbIE YHHUBEpCajbHble yueOHBbIE EHCTBUS, PETYISTUBHBIE YHUBEpCAIbHbIE YdeOHbIE
NEICTBYSI, COBMECTHASI I€ATEIBHOCTD.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHMS MPOrPaMMBI CpelaHero oOIIero oOpa3oBaHUs
JIOJKHBI OTPayKaTh:

OByaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMHU NMO3HABATEJIbHBIMHU AHCTBUAMM:

1) 6a3oBble JIOrHYeCKHE ICHCTBUS:

CaMOCTOSITENNFHO (POPMYJIHPOBATH M AaKTyaJHM3UpOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIONIb30BaTh MPU OCBOCHUH 3HAHWUN MPUEMBI JJOTHYECKOTO MBINUICHHS (aHaln3a, CHHTE3a,
CpaBHEHWUS, KITaCCUPUKAIH, 000OIIECHHS), PACKPHIBATH CMBICIT OMOJIOTHYECKUX MOHSATHH (BBIICISTDH
WX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATUSIMU);

ONpEeAENATh LENHU JIEATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMH LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS JUIsl O0ObACHEHUS (AKTOB U SIBICHUH KUBOU
MIPUPOIBI;

CTPOUTH JIOTHYECKUE PACCYKICHUs (MHIYKTUBHBIE, TEAYKTUBHBIE, 110 aHAJIOTUH), BBISIBIISTH
3aKOHOMEPHOCTH U TPOTHBOPEYMS] B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH BBIBOIBI U
3aKIIIOYEHUS;

MPUMEHATh CXEMHO-MOJIENIbHBIE CPEJICTBA JJIsi MPEACTABICHUS CYIIECTBEHHBIX CBSI3EU U
OTHOIIEHUH B HM3ydaeMbIX OHOJIOTHUECKUX OOBEKTaX, a TaKkKe MPOTHBOPEYUN pa3HOro poja,
BBISIBJICHHBIX B Pa3IMUHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIaH pelIeHUs MPoOIeMbl C YIETOM aHAIM3a UMEIOLIUXCS MaTepUANIbHBIX U
HEMaTEpUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh, OIICHHBAThb COOTBETCTBUE pPE3YJIbTATOB LEISIM,
OLICHUBATh PUCKHU MOCIEACTBUI AESITEIBHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH pabOTy B YCIOBHUSX pEAJbHOTO, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbLCKIE NeCTBHS:

BJIa/IETh HABbIKAMU Y4eOHO-HMCCIIEA0BATEIbCKOM U MPOEKTHOM NeATeNbHOCTH, HaBbIKaMU
paspenieHuss npoOsaeM, CHOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOHCKY METOJIOB
pelIeHNs MPAKTUUECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHJIBI JEATEIBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIIpETallMy, MPeoO0pa3oBaHUI0O U MPUMEHEHMIO B Y4YEOHBIX CHUTyallUsIX, B TOM 4YHUCJIE MpH
CO3/1aHUU YYEOHBIX U COIMATBHBIX MPOEKTOB;

(dbopMHUpPOBaTh HAYYHBIM THIT MBIIIUICHUSI, BJIAJIETh HAYYHOH TEPMHUHOJOTHEH, KITFOYCBHIMHU
MOHATUSMU U METOJAMU;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a7aud B OOpPa30BATEIbHOW NESITEIBHOCTH M
YKU3HEHHBIX CUTYaIMSIX;

BBISIBIIATh PUYNHHO-CIICJICTBEHHBIE CBSA3U M aKTyAIM3UPOBATh 3371a4y, BEIJIBUTATh TUIIOTE3Y
€€ pellleHUs, HAXOIUTh ApPIyMEHTHI JUIsl I0KAa3aTENbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh [MapaMeTphl U
KPUTEPHUU PEIICHHS;

aHAJIM3UPOBATh MOJYUYECHHbIE B XOJE€ PELICHUs 3aJlaul pe3yJbTaThl, KPUTUUECKH OLIEHUBAThH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;



JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIN OMBIT;

OCYLIECTBIIATh LIE€JICHANIPABICHHBIM MOUCK MEPEeHOCa CPEeACTB U CIIOCOOOB JEHCTBHS B
pohecCHOHATBLHYIO CPeay;

yMETb  MEPEHOCUTh 3HaHMA B  [I03HABaTEJIbHYHD W  NIPAKTUYECKyl0  001acTu
KU3HEIESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEH, NpeAJiaraTb OPUTHHAIBHBIC TOJXOAbI M PEUICHHUs, CTAaBUTh
poOJIeMBl U 33]a4H, IOMyCKaIOIINe albTepHATUBHbIE PEILICHMS.

3) padora ¢ unopmaumeii:

OPHEHTUPOBATbCA B PA3IUYHBIX MCTOYHHMKAX HHPOpManuu (TekcTe ydyeOHOro mnocodwus,
HAYYHO-TIONYJISIPHOW JTUTEpaType, OHMOJOTMYECKHX CIIOBapsAX M CHPAaBOYHUKAX, KOMITBIOTEPHBIX
06a3ax JnaHHbIX, B lHTepHere), aHanu3MpoBaTh HMHGOPMALMIO pa3IMYHBIX BHUAOB U (GOpM
MPEJCTaBICHNS, KPUTUIECKN OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTD;

(GbopMyIMpOBaTh 3ampoOChl M HPUMEHATHh pa3IMYHble METOJbl IpPU TOUCKE M O0TOOpe
Ouosiornveckoit nHpopMaIu, He0OX0IUMOM JIJIs BHITIOJTHEHUST y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HMH(DOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOIHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHMUS PA3TUUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHUMAJIbHYIO (QOpMY MpPEACTaBICHHUS OHOJIOTHYECKOM
nHpopManuu (Cxemsl, rpaduKu, TUarpaMMbl, TaOJIHUIIbI, PUCYHKH U APYTOC);

UCMOJIb30BaTh HAy4HBIM S3bIK B KayecTBE CpeJICTBa NpU paboTe ¢ OMOJIOTHYECKOH
uHpOpManuei: MPUMEHATh XHUMHUYECKHe, (HU3NYEeCKHe M MaTeMaTHUeCKHEe 3HAaKU M CHUMBOJIBI,
¢dopmynbl, aOOpeBuaTypy, HOMEHKIATypy, MCIIOIb30BaTh M  IpPeoOpa3oBbIBaTb  3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJITHOCTH;

BJaJleTh HaBbIKAMHM pacloO3HaBaHUs M 3allUThl  MHpOpManuu, HHGPOPMAIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBJaieHUe YHUBEPCAJIbHBIMM KOMMYHHUKATHBHBIMY J1eHCTBUSIMM:

1) o6uenue:

OCYIIECTBJISITh KOMMYHHUKAIIUU BO BCeX cdepax >KHU3HHU, aKTUBHO y4acTBOBAaTh B JUAJIOTE
WIN JUCKYCCHHM IO CYIIECTBY OOCYyXIaeMoil TeMbl (yMEHHE 3a/laBaTh BOMIPOCHI, BBICKA3HIBATh
CY)KJICHUSI OTHOCUTEIBHO BBIIOJHEHUS [MpeajaracéMod 3ajaud, YYHUThIBaTb HWHTEPECH U
COTJIACOBAHHOCTD MO3UIUI IPYTUX YUaCTHUKOB JAMATIOTA WIIA JUCKYCCUN);

pacro3HaBaTh HEBEpOAIbHBIEC CPEACTBA OOIIEHNUS, TOHUMATh 3HAYEHHE COIUATIbHBIX 3HAKOB,
MPENNOCHUIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CUTYyallUi, YMETh CMsr4aTb KOH(DIUKTHI U BECTH
MEPETOBOPHI;

BIIQJIETh PA3NUYHBIMU CHOCOOaMU OOIICHHWS W B3aUMOJAEHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIIOJICH, MPOSBISATH YBAKUTEIHLHOE OTHOIIEHHE K COOECETHUKY W B KOPpPEKTHOU (opme
(hopMyIHUpOBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3pPEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAas 1esATeJIbHOCTh:

MOHMMATh W HMCIOJb30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYAIbHOW pabOTHI MpU
pelieHnrn Ouosornyeckoi mpoOsaemMbl, 0OOCHOBBIBATH HEOOXOJUMOCTh NPUMEHEHHSI TPYMIIOBBIX
(hopM B3aMMOJICHCTBYSI IPU pELICHUH Y4eOHOM 3a1auH;

BBHIOMPATh TEMAaTUKY W METOJbI COBMECTHBIX JEHCTBHM C y4€TOM OOIIMX WHTEPECOB M
BO3MOXKHOCTEH KaXKAOTO YiCHA KOJIJICKTHUBA,

MPUHUMATh 1EIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH W KOOPJIAUHUPOBATH
JNEUCTBUS N0 €€ JOCTHKEHUIO: COCTABJIAThH IUIaH JIEUCTBUN, PACHPEACISITh POIU C YYETOM MHEHUU
YYaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa M KaXKJIOTO YJaCTHUKA KOMAH[IbI B OOIIUN pe3yabTaT 1Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBbIE MPOEKTHI, OLIEHMBATh HMJAEU C MO3ULIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;



OCYHICCTBJIATL TO3UTUBHOC CTPATCrHMYCCKOC IMOBCACHUC B pPA3JIMUHBIX CUTYyalHUIgX,
IPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITH HWHHUIIMaTHBHBIM.

OsiafeHne YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JICHCTBUSIMH:

1) camoopranu3amnms:

UCTOJIb30BaTh OHMOJOrMYECKHE 3HAHMs MAJIs BBIABICHUS MpoOOJIeM M MX pEleHHus B
KU3HEHHBIX M YUEOHBIX CHUTYallUsX;

BbIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHMUU LIEJIEBbIE M CMBICIIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUAX M IIOCTYINKax II0 OTHOLICHUIO K JKMBOW INPHUPOJE, CBOEMY 310POBBIO M 3J0POBBIO
OKPY>KAIOIIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh I103HABATEIbHYIO JAESTENbHOCTb, BBISABIATH MPOOJIEMBI,
CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 337aYl B 00Pa30BaTEbHON JEATEIbHOCTH U KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIAThH IUIAH PEIICHUS MPOOJIeMbl C yU4ETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEIOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacumpsATh paMKH Y4eOHOTO TIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieNlaTh OCO3HAaHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHHUIO IHUPOKOM 3pyIUIMK B Pa3HBIX 00JacTAX
3HAHUH, IOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTUBBI B J€SATEIBHOCTb, OIICHUBATbH
COOTBETCTBUE PE3YJIbTATOB LETAM;

BJIa/IETh HABBIKAMM IO3HABATENIbHOM pedIieKCUM KaK OCO3HAHUSI COBEPILAEMBIX EHCTBUN U
MBICIIMTENbHBIX MPOLECCOB, UX PE3YyJIbTATOB M OCHOBAHUH, MCIIOIB30BaTh NMPUEMBI pedaeKcuu Juis
OLIEHKH CUTYyalluH, BIOOPA BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

MIPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAJIU3€ PE3YJIbTaTOB JI€ATEIbHOCTH;

3) npuHsiTHE CeOsl M APYIrHX:

MPUHUMATD ce0sl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTATOB IEATEIbHOCTH;

IIPU3HABATh CBOE MPAaBO U MPaBO APYTUX Ha OIINOKHY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C IMO3UIMH JPYroro 4eaoBeka.

NPEJMETHBIE PE3YJIbTATHI

[IpenMeTrHble pe3ynbTaThl OCBOCHUS COJAEpKaHUA ydeOHoro mnpeamera «buosorus» Ha
yrI1yOonéHHOM YpOBHE OpPUEHTUPOBAHBI Ha obecrieueHne npopHUILHOTO
oOyueHus oOyuaromuxcst Onosornd. OHU BKJIIOYAIOT: crenuduyeckue Juisi OMOJOTUM HaydyHbIe
3HaHUS, YMEHHUS U CIIOCOObI JIEHCTBHI 110 OCBOCHMIO, HHTEPIPETAlMK U MPeoOpa30BaHUIO 3HAHUI,
BUJIBI JESITEILHOCTA O MOJYyYEHHUIO HOBBIX 3HAHUW M HUX NMPUMEHEHMIO B Pa3IMYHBIX YYEOHBIX, a
TaK)Xe B PeabHbIX )KU3HEHHBIX CUTYaIUIX.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamMera «buonorus» B 11 knacce nomxHbl
OTpaXkaTb:

ChopmupoBaHHOCTh 3HAHUI O MECTE U POJU OMOJOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OopMHPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTHHBI MUPA, B MO3HAHUU 3aKOHOB MPHUPOJIBI
U PEUIeHUH HKOJIOTUYECKUX MPOOJIEM YEIOBEUECTBa, a TAKXKE B PEIIEHUU BOIPOCOB PALMOHAIBLHOTO
MIPUPOJIOTIONB30BaHNUA, M B (OPMUPOBAHMU IIEHHOCTHOI'O OTHOILIEHHUS K THPUpPOJE, OOIIECTBY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX M 3apYO0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHUE BIAJIeTh CHUCTEMOM OMOJIOTMYECKHUX 3HAHWM, KOTOpas BKIIIOYAET OMpPEICNICHUs U
MMOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATalONIMX OHOJOTMYECKUX TEPMHHOB U TMOHATHH (BHL,
sKocuctema, Ouocepa), Ouonoruyeckue Teopun (dBomtonoHHass Teopus Y. JlapBuHa,
cCUHTeTHYecKass Teopusi sBojtounu), yueHus (A. H. CeBepuoBa — 0 MOyTSX MU HaIpaBIECHUSAX



spommoninn, B.M. Bepranackoro — o 6uocdepe), 3akoHbl (reHeTHUECKOro paBHOBecus Jx. Xapau u
B. Baiin6epra, 3apoasimeBoro cxoactsa K. M. bapa), mnpaBuna (munumyma lO. JIuGuxa,
HKOJIOTUYECKOM MUPaMUIBI SHEPrun), runotessl (rTunoresa «mupa PHK» V. I'mnGepra);

yMEHHE BJaJE€Th OCHOBHBIMH METOJAMHM HAY4YHOIO TIO3HAHUS, HCIOIb3yEMbIMU B
OMOJIOTMYECKUX HCCIEIOBAaHUSAX JKMBBIX OOBEKTOB M 3KOCHUCTEM (ONMHCaHUE, H3MEpEHHE,
HaOI0/IeHUE, SKCIEPUMEHT), CIIOcCO0aMH BBISBICHUS W OIIEHKH AaHTPOIOT€HHBIX W3MEHEHUU B
MIPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHBIE TPU3HAKU: BHJIOB, OHMOTE€OIEHO30B, SKOCUCTEM H
Oouocdeprl, CTAOMIU3UPYIOMIETO, JBWXKYIIETO M  Pa3pbIBAIOIIEr0 €CTECTBEHHOTOo  0TOOpa,
AJIONIATPUYECKOT0 U CUMIIATPUUYECKOTO BUI000pa30BaHusl, BIUSHUS ABIKYIIUX CHJI SBOJIOIUHN Ha
TeHO(QOH ] TOMYJSAIUHN, TPUCTIOCOOJIEHHOCTH OpPraHW3MOB K Cpele OOWTaHus, dYepeIoBaHUS
HaIpaBlIEHUH 3BOJIOLNHU, KPYTOBOPOTA BEIIECTB U TTOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE yCTaHABIMBATh B3aUMOCBSI3U MEXK/Y MPOLECCAMU 3BOJIOLNH, IBUKYIIUMHU CUIAMU
aHTPOMOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U MPUCIIOCOOIICHUSAMU K HUM OPTaHU3MOB;

YMEHHUE BBISIBISATh OTJIMUUTENbHBIE TPU3HAKHU JKUBBIX CUCTEM, MPUCTIOCOOIEHHOCTD BUIOB K
cpene oOuTaHus, a0MOTHYECKMX M OHMOTHYECKMX KOMIIOHEHTOB 3KOCHUCTEM, B3aMMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOTIOTEHHBIX U3MEHEHHI B IKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OMOJIOrMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY U1 JIOKa3aTeabCTBAa POJACTBA OPraHMW3MOB pa3HbIX CHCTEMAaTHUYECKUX TPy,
B3aMMOCBSI3M OpPraHU3MOB U Cpelbl OOWTaHMs, €AMHCTBA YENOBEUYECKHX pac, HEOOXOIUMOCTH
COXPAaHEHHsT MHOrooOpas3us BUJOB U D3KOCHUCTEM KaK YCJIOBHUS COCYILECTBOBAHHUS TPHUPOABI U
YeJI0BEYECTBA;

YMEHHE peliaTh OMOJIOTUYECKUE 3a/1a4U, BBISBIATH IPUUUHHO-CIICICTBEHHBIE CBSI3U MEXIY
HCCIIETyeMbIMU OHOJIOTMYECKUMHU TPOIECCAaMH W SIBJICHHUSMH, AeNaTh BBIBOJABI U TMPOTHO3BI HA
OCHOBAHUU MOJTYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIMONHATH JTA0OpaTOpHBbIE W TMPAKTHYECKHe padoThl, COONMI0OATh MpaBUiIa TMPHU
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHEM;

YMEHUE BBIJIBUTaTh THUIOTE3bl, MPOBEPATh MX OSKCHEPUMEHTAIbHBIMU CpPEJICTBAMH,
(dhopMynupys Lenb UCCIeI0BaHus, aHAIM3UPOBATh MTOJIyY€HHbIE PE3YJIbTAThl U JeJIaTh BBIBOIBI;

YMEHHE Yy4acTBOBAaTh B Y4eOHO-HCCIIEIOBATENbCKONW paboTe MO OUONOTHH, DKOJOTHH H
MEIUIMHE, TPOBOJMMON Ha 0a3e UIKOJBHBIX HAy4YHBIX OOILIECTB, W MYOJIMYHO NPEICTaBIAThH
MOJIy4YEHHBIE PE3YNIbTAThl HA YYEHUUYECKUX KOH(PEPEHIINAX;

YMEHHE OIIEHMBAaThb THUIOTE3bl M TEOPUU O TMPOUCXOXKIEHUU JKU3HM, UEJIOBEKa H
YelOBEYECKMX pac, O NpUYMHAX, TMOCIEACTBUAX M CHOco0axX MpPeJOTBpAIICHHUS TI00aTbHBIX
M3MEHEHUH B 6uocdepe;

YMEHHE OCYILIECTBIATh OCO3HAHHBIA BbIOOp Oyayliel npodeccnoHaabHOM eATeIbHOCTH B
oOjacTh OUOJIOTUH, KOJIOTUH, HPUPOJONOIb30BAHUS, MEIULUHBL, OMOTEXHOJOTUH, TCHUXOJIOTHUH,
BETEPUHAPHUH, CEIHCKOTO XO3iCTBA, MUIIEBONW MPOMBINIICHHOCTH, YIIYyOISTh TMO3HABATENbHBIN
WHTEpEC, HAIMpaBJIEHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIECH MPO(eccuu U MpPOI0JDKEHUE
OMoJIOTHYEeCKOr0 00pa30BaHUsI B OpPraHM3alMsAX CPEAHEro MpOo(EeCcCHOHAIBHOTO M BBICIIETO
oOpasoBaHwUs.

TEMATHYECKOE IINTAHUPOBAHHME

11 KJIACC

‘Ng HHaI/IMeHOBaHI/Ie pa3zenoB U TEM ”KOJ‘II/I‘—I@CTBO 4acoB ||3J1eKTp0HHHe (undpoBsbie)




I1/T1|| IpOTpaMMBI Bcero|[KonT-  |[Ipak- 00pa3zoBaTeNbHBIE PECYPCHI
pOJIbHBIE
paboThl  |TUYECKHE
paboThI
1 |3apoxneHue u pa3BUTHE 4 bubnuorexa [JOK
SBOJIFOIIMOHHBIX TIPEACTaBICHUM B https://m.eds00.ru/7f413368
Ouosornu http://school-
‘2 HMHKpoaBomoum U €€ pe3yIbTaThl ||l4 || ||2 | collection.edu.ru/).
‘3 HMaKpoaBomouHﬂ U e€ pe3yIbTaThl ||6 || || | http://ebio.ru/
4 |IIpoucxoxaeHue v pa3BuTUe Xu3uu Ha |15 1.5 http://bio.1september.ru/urok/
3emuiie http://djvu-inf.narod.ru/
5 ([poucxosxneHue yenoBeka — 10 1 http://biology.ru/index.php
AHTPOIIOT€HE3
6 |Oxonorus — Hayka o 3 0.5
B3aUMOOTHOIIECHUSX OPTaHU3MOB U
HAJOpPTraHU3MEHHBIX CUCTEM C
OKpY>Karolleu cpenou
‘7 HOpFaHI/ISMH U cpea OOuTaHus ||9 || ||1.5 |
‘8 HSKOHOH/I}I BHJIOB U NOMYJISILIUNA ||9 || ||0.5 |
9 ||9konorus coobrecTB. Dkomorudyeckue (|12 0.5
CHCTEMBI
‘10 HBI/IOC(bepa — riIo0alIbHAs AKOCHCTEMA ||6 || || |
‘11 quJ'IOBeK Y OKpY’Karollas cpeja ||6 || || |
‘12 HPe3epBHoe BpeMs ||8 || || |
OBUIEE KOJIMYECTBO YACOB I10 102 |0 7.5
ITPOT'PAMME
MNOYPOYHOE IINIAHUPOBAHUE
11 KJIACC
Ne Tema ypoxka KomnuecTBo 4acos Hara OnexTpoHHbIE U(PPOBHIE
/o Beero|| Kour- || Ipax- |A3YHeHuA o0pa3oBaTenbHbIE PECYPCHI
POJIbHBIE| THYECKUE
paboThI | pabOTHI
1 |[DBosronMOHHAS 1 https://uchebnik.mos.ru/catalogue?class_level ids=
teopus Y. Jlapsuna 11&subject_program_ids=31937341,31937278,35
) 909477,37180260&search=reopus1%203Bosronuu
2 | dBuKymime cHibl 1 https://uchebnik.mos.ru/material/atomic_object-
>BOIONHMH BUJIOB IO 7434183?menuReferrer=catalogue
4. lapuny
3 |[bopnba 3a 1 https://uchebnik.mos.ru/material/lesson_template-
CYILCCTBOBAHHE, 1929163?menuReferrer=catalogue
€CTECTBEHHBIN 1
UCKYCCTBEHHBIH 0TOOP
4  ||®opmupoBanHue 1 https://uchebnik.mos.ru/material/atomic_object-
CHHTETHIECKOM 7544136?menuReferrer=catalogue



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
https://uchebnik.mos.ru/catalogue?class_level_ids=11&subject_program_ids=31937341,31937278,35909477,37180260&search=теория%20эволюции
https://uchebnik.mos.ru/catalogue?class_level_ids=11&subject_program_ids=31937341,31937278,35909477,37180260&search=теория%20эволюции
https://uchebnik.mos.ru/catalogue?class_level_ids=11&subject_program_ids=31937341,31937278,35909477,37180260&search=теория%20эволюции
https://uchebnik.mos.ru/material/atomic_object-7434183?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7434183?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-1929163?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-1929163?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7544136?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7544136?menuReferrer=catalogue

€Ma ypoKa OJIMYECTBO YaCOB ara JIEKTPOHHBIE LIU(POBLIE
Tema yp K OnekTp p
Beero| Kour- || Hpak- |H3Y4eHnA o0pa3oBaTeibHbIE PECYPCHI
POJIBHBIE| THYECKUE
paboThl | pabOTHI
|TeopHH DBOJIIOLUU || || “ || “

5 ||9ramsl https://uchebnik.mos.ru/material/game app-
9BOJIFOIIMOHHOTO 47762?menuReferrer=catalogue
nporecca:

MUKPOSBOITIOLUS U
MaKpOdBOJIIOIYS

6 |[[Tomymsmus — https://uchebnik.mos.ru/material/atomic_object-
>IeMeHTapHas 7504271?menuReferrer=catalogue
€IMHHILIA BOJIFOLINHI

7 ||3aKOH reHETUYECKOro https://uchebnik.mos.ru/material/atomic_object-
paBHOBecHs JIK. 10959099?menuReferrer=catalogue
Xapnu, B. BaiinGepra.

JlaboparopHast paboTa
«BbIsABIEHUE
U3MEHYUBOCTH Y
oco0eit 0ZJHOro BUIa»

8 |DnmemeHTapHBIC https://uchebnik.mos.ru/material/atomic_object-
(aKTOPBI SBOIIOLHH 12261660?menuReferrer=catalogue

9 |Dddext ocHOBaTENIS. https://uchebnik.mos.ru/material/atomic_object-
D deKT 6YTHIIOYHOTO 11114534?menuReferrer=catalogue
TOPJIBIIIKA

10 |Murparuu. U3omsiun https://uchebnik.mos.ru/material/atomic_object-
TIOMY TISILIHA: 11770724?menuReferrer=catalogue
reorpaguueckas,

Ouosornueckas

11 ||[EcrectBeHHbBIN OTOOP https://uchebnik.mos.ru/material/atomic_object-
— HaNpaBJIAIOIIHIA 7866682?menuReferrer=catalogue
(axTOp BOIIOLIUU

12 |[[TomoBoii oTOOp https://uchebnik.mos.ru/material/game_app-

105296?menuReferrer=catalogue

13 |[[Tpucnioco6sieHHOCTh https://uchebnik.mos.ru/material/atomic_object-
OpraHH3MOB KaK 11086557?menuReferrer=catalogue
pe3yabTar
MHKPODBOIIOLHH.

JlaGoparopHas paboTa
«3yuenue
apoMop(}o30B u
UIMOAANTALUN Y
pacTeHui u
YKUBOTHBIX)

14 |IIpumepsnt https://uchebnik.mos.ru/material/atomic_object-
npucrnocodnenuii y 11088398?menuReferrer=catalogue
OpPraHU3MOB:

MOp$OJIOrHUEeCcKue,



https://uchebnik.mos.ru/material/game_app-47762?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-47762?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7504271?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7504271?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10959099?menuReferrer=catalogue
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https://uchebnik.mos.ru/material/atomic_object-12261660?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11114534?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11114534?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11770724?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11770724?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7866682?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7866682?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-105296?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-105296?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11086557?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11086557?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11088398?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11088398?menuReferrer=catalogue

No Tema ypoka KonunuecTBo uacoB | [ara DneKTpoHHBIE TU(PPOBHIE
/1 Beero| Komr- || pak- |[H3ydeHns 00pa3zoBaTeNbHBIC PECYPCHI
POJIBHBIE| TUYECKUE
paboTsl | paboThI
(u3noIOrNUECcKHe,
OMOXHMMHUYECKHE,
TMOBEJICHYECKHE.
JlaboparopHas paboTa
«IIpucniocobneHus
OPraHu3MOB U UX
OTHOCHUTEJIbHAS
1EJ1eCO00Pa3HOCT)»

15 |Bun, ero xputepuu u 1 0.5 https://uchebnik.mos.ru/material/atomic_object-
CTPYKTYpa. 10875893?menuReferrer=catalogue
JlaGoparopHas paboTa
«CpaBHeHUE BHJIOB T10
Mopdororuaeckomy
KPUTEPHIO»

16 ||CtpykTtypa Buaa 1 https://uchebnik.mos.ru/material/atomic_object-

12218775?menuReferrer=catalogue

17 | BumooOpa3oBanue kak| 1 https://uchebnik.mos.ru/material/game_app-
pe3ynbTaT 186178?menuReferrer=catalogue
MUKPOIBOJIIOLUA

18 ||CBs3p 1 https://uchebnik.mos.ru/material/lesson_template-
MHKPO?BOIIOLUHU U 1659250?menuReferrer=catalogue
SIUAEMHUOJIIOTHA

19 Maxkpo3BOTIOLIHS. 1 https://uchebnik.mos.ru/material/game_app-
IlaneoHTOIOrHYeCKIE 2902?menuReferrer=catalogue
METO/IbI U3YUYEHHUS
SBOJIOLUA

20 |buoreorpaduueckue 1 https://uchebnik.mos.ru/material/game_app-
METOIBI H3y4CHHUs 2902?menuReferrer=catalogue
SBOJIOLUN

21 | OmOpuonorudeckue u 1 https://uchebnik.mos.ru/material/game_app-
CPaBHHUTENLHO- 2902?menuReferrer=catalogue
Mopdosoruueckue
METOABI U3YyUECHUS
SBOJIOIA

22 |[MonekymnsipHO- 1 https://uchebnik.mos.ru/material/game_app-
reHeTHUYeCKIe 2902?menuReferrer=catalogue

b
OMOXUMHYECKHE U
MaTeMaTUYECKHUE
METOABI U3YUECHUS
SBOJIIOLIUA

23 ||O0ume 1 https://uchebnik.mos.ru/material/lesson_template-
3aKOHOMEPHOCTH 1953801?menuReferrer=catalogue
SBOJIIOLUU

24 ||ApanrtuBHas 1 https://uchebnik.mos.ru/material/lesson_template-

1953801?menuReferrer=catalogue



https://uchebnik.mos.ru/material/atomic_object-10875893?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10875893?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-12218775?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-12218775?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-186178?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-186178?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-1659250?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-1659250?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-2902?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-2902?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-2902?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-2902?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-2902?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-2902?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-2902?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-2902?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-1953801?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-1953801?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-1953801?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-1953801?menuReferrer=catalogue

No Tema ypoka KonunuecTBo uacoB | [ara DneKTpoHHBIE TU(PPOBHIE

/1 Beero| Kour- || Hpak- |H3Y4eHnA 00pa3zoBaTeNbHBIC PECYPCHI

POJIbHEBIE| TUYECKHUE
paboTsI || paboThI
paauanus.
HepaBHoMepHOCTB
TEMIIOB 3BOJIIOLIUU

25 ||Hay4Hble rumoTe3sl 1 https://uchebnik.mos.ru/material/lesson_template-
TIPOMCX 0K ICHHS 5117?menuReferrer=catalogue
YKU3HU Ha 3emiie

26 ||lonayunbie 1 https://uchebnik.mos.ru/material/lesson_template-
IPEeICTaBICHHS O 5117?menuReferrer=catalogue
3apOXKIACHUU KU3HU

27 ||OcHOBHBIE dTaNbI 1 https://uchebnik.mos.ru/material/game_app-
HEOopraHNYecKoH 45164?menuReferrer=catalogue
SBOIIOLUU

28 |[['umoTesnl 1 https://uchebnik.mos.ru/material/game_app-
3aPO>KICHHS KU3HH 45164?menuReferrer=catalogue

29 |Ucropus 3emu u 1 0.5 https://uchebnik.mos.ru/material/game_app-
METOJIBI €8 N3yUeHNS. 45164?menuReferrer=catalogue
JlaGopaTopHnas pabota
«3yuenue u
OIIMCaHUE
HCKOITAEMBIX OCTaTKOB
JIPEBHUX OPraHU3MOB)

30 ||HauanbHbIe dTAMBI 1 https://uchebnik.mos.ru/material/atomic_object-
OpraHNYecKoi 12221724?menuReferrer=catalogue
DBOIIOLUU

31 |DBomronus dyKapuoT 1 https://uchebnik.mos.ru/material/atomic_object-

11002477?menuReferrer=catalogue

32 ||OcHOBHEBIE dTAIbI 1 0.5 https://uchebnik.mos.ru/material/atomic_object-
9BOJTIOIIUH 11002477?menuReferrer=catalogue
pacTUTEIILHOIO MUPA.

[IpakTuueckas pabora
«3yuenue
0coOeHHOCTeH
CTPOEHHUS paCTEHUHN
Pa3HBIX OTAEIIOBY

33 ||OcHOBHBIE dTANBI 1 https://uchebnik.mos.ru/material/atomic_object-
SBOJIFOLIUM KUBOTHOTO 11002495?menuReferrer=catalogue
Mupa

34 ||[DBosronus XUBOTHBIX.| 1 0.5 https://uchebnik.mos.ru/material/atomic_object-

[IpakTuyeckas pabora
«3yuenue
0COOEHHOCTEM
CTPOEHUS
MIO3BOHOYHBIX
KHBOTHBIX»

11002495?menuReferrer=catalogue
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https://uchebnik.mos.ru/material/atomic_object-11002495?menuReferrer=catalogue

No Tema ypoka KonnuectBo yacoB | [ara DneKTpoHHBIE TU(PPOBHIE
1/ Beeroll Konr- Ipax- |[A3YHCHHA 00pa3zoBaTeNbHBIC PECYPCHI
POJIbHBIE||[TUUECKUE
paboTsl | paboThI

35 ||PazBuTHE XU3HU HA https://uchebnik.mos.ru/material/game_app-
3emiIe 10 2paM u 266668?menuReferrer=catalogue
nepuoiam

36 ||[MaccoBsie https://uchebnik.mos.ru/material/game_app-
BBEIMUPAHHUS — 266668?menuReferrer=catalogue
SKOJIOTUUECKUE
KPU3UCHI NIPOIIIOTO

37 ||CoBpemMeHHBIH https://uchebnik.mos.ru/material/lesson_template-
SKOJIOFHYECKHIA 2452486?menuReferrer=catalogue
KPU3HUC, €T0
0COOCHHOCTH

38 ||CoBpeMeHHas cucrema https://uchebnik.mos.ru/material/atomic_object-
OpPTaHUYECKOTO 7524439?menuReferrer=catalogue
MPOLLIIOTO

39 ||OcHOBHBIE https://uchebnik.mos.ru/material/atomic_object-
CHCTeMAaTHUYeCKIe 7524439?menuReferrer=catalogue
TpyIIbI OPraHu3MOB

40 |[AHTpomoIOrNsI — https://uchebnik.mos.ru/material/lesson_template-
HayKa O ueJIoBeKe 6062?menuReferrer=catalogue

41 ||PazButue https://uchebnik.mos.ru/material/lesson_template-
TIPEJICTABIECHHUH O 6062?menuReferrer=catalogue
MPOUCXOXKICHUU
4eJI0BEKa

42 |Mecto 4enoBeKa B 0.5 https://uchebnik.mos.ru/material/lesson_template-
CHCTEME 6062?menuReferrer=catalogue
OpPraHuYecKoro Mupa.
JlaGoparopHas paboTa
«3yuenue
0COOEHHOCTEH
CTPOEHHUS CKeJIeTa
4eJI0BEKA, CBA3aHHBIX
C OPAMOXOKICHUEM))

43 ||IBmKyIIHe CUITBI https://uchebnik.mos.ru/material/lesson_template-
aHTPOTIOTeHe3a 6062?menuReferrer=catalogue

44 ||CoorHo1IeHNE https://uchebnik.mos.ru/material/lesson_template-
OHOJIOTMYCCKUX 1 6062?menuReferrer=catalogue
COLMAJIbHBIX
(akTopoB B
aHTPOIIOTEHE3E

45 ||OcHOBHBIE CTaAUU https://uchebnik.mos.ru/material/lesson_template-
aHTPOTIOTEHE3a 6062?menuReferrer=catalogue

46 |[Tameoreneruka u https://uchebnik.mos.ru/material/atomic_object-

[MaJICOrcHOMHNKA

9351376?menuReferrer=catalogue



https://uchebnik.mos.ru/material/game_app-266668?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-266668?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-266668?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-266668?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-2452486?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-2452486?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7524439?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7524439?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7524439?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7524439?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-6062?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-6062?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-6062?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-6062?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-6062?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-6062?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-6062?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-6062?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-6062?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-6062?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-6062?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-6062?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-9351376?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-9351376?menuReferrer=catalogue

Ne Tema ypoka KomnuectBo yacos | Jlara DneKTpoHHBIE TU(PPOBHIE
/1 Beeroll Konr- Tpax- U3YYECHUS 00pa3zoBaTeNbHBIC PECYPCHI
POJIbHBIE||[TUUECKUE
paboTsl | paboThI

47 ||DBomonus 1 https://uchebnik.mos.ru/material/game_app-
COBPEMEHHOTO 62090?menuReferrer=catalogue
qeIIOBEKA

48 |YemoBedeckue pachl. 1 0.5 https://uchebnik.mos.ru/material/atomic_object-
TIpakTHyeckas paboTa 7434488?menuReferrer=catalogue
«3yuenue
YKOJIOTHUYECKUX
aJanTalyil 4eJIoBeKa

49 |MexaucuuruimHapueie| 1 https://uchebnik.mos.ru/material/atomic_object-
METOIBI 12240028?menuReferrer=catalogue
AHTPOIIOJIOTUU

50 ||3apoxxnenue u 1 https://uchebnik.mos.ru/material/atomic_object-
Pa3BHTHE YKOJIOTHH 10966959?menuReferrer=catalogue

51 ([MeToabl DKOJIOTHH. 1 0.5 https://uchebnik.mos.ru/material/atomic_object-
JlaGopaTopHas paboTa 10832268?menuReferrer=catalogue
«3ydyenne MeTo10B
SKOJIOTUIECKUX
HCCIEIOBAHUI)

52 |[3HaueHue 1 https://uchebnik.mos.ru/material/atomic_object-
SKOJIOTHYECKIX 10832391?menuReferrer=catalogue
3HAHUHU I YeJI0BEKa

53 ||Dkomornueckue 1 https://uchebnik.mos.ru/material/atomic_object-
daxTops 10992984?menuReferrer=catalogue

54 ||A6Guotudeckue 1 05 https://uchebnik.mos.ru/material/atomic_object-
daxTopsl. CBeT Kak 7855428?menuReferrer=catalogue
YKOJIOTHUYCSCKUI
(haxTop.

JlaboparopHast paboTa
«BrIsgBIICHHE
MIPUCTIOCOOICHHMIA
OpPraHu3MOB K
BJIUSHHUIO CBETa»

55 ||AOuoTrnyeckue 1 0.5 https://uchebnik.mos.ru/material/atomic_object-
(axTopsI. 7855428?menuReferrer=catalogue
Temneparypa kak
SKOJIOTHYECKUU
(haxTop.

JlaGopaTopHnas pabota
«BrIsBICHUE
MPUCTIOCOOTICHUH
OpPraHu3MOB K
BIIMSIHHIO
TEMIIEPATYPbD)
56 ||AOnoTudeckue 1 0.5 https://uchebnik.mos.ru/material/atomic_object-

9467601?menuReferrer=catalogue



https://uchebnik.mos.ru/material/game_app-62090?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-62090?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7434488?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7434488?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-12240028?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-12240028?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10832268?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10832268?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10832391?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10832391?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10992984?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-10992984?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7855428?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7855428?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7855428?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7855428?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-9467601?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-9467601?menuReferrer=catalogue

Ne Tema ypoka KoauuectBo yacoB | Jlara DneKTpoHHBIE TU(PPOBHIE
n/n Beeroll Konr- Tpax- U3YYECHUS 00pa3zoBaTeNbHBIC PECYPCHI
POJIbHBIE||[TUUECKUE
paboTsl | paboThI

(aktopbl. BaxxHoCTh
KaK 3KOJOTHYSCKUN
(akrop.
JlaboparopHas paboTa
«AHATOMHYECKHE
0COOEHHOCTH
pacTEeHN U3 pa3HbIX
MECT OOUTaHUI»

57 ||Cpenst oOuTanus 1 https://uchebnik.mos.ru/material/lesson_template-
OpraHH3MOB 2074478?menuReferrer=catalogue

58 |[Buosormueckue 1 https://uchebnik.mos.ru/material/atomic_object-
PUTMBI 11509021?menuReferrer=catalogue

59 |’Kuznennsie Gpopmbl 1 https://uchebnik.mos.ru/material/atomic_object-
OpTaHN3MOB 11133957?menuReferrer=catalogue

60 ||buotuueckue 1 https://uchebnik.mos.ru/material/game_app-
daxTopsl 312405?menuReferrer=catalogue

61 |3uaueHue 1 https://uchebnik.mos.ru/material/game_app-
OHOTHUICCKITX 312405?menuReferrer=catalogue
B3aUMOJIEUCTBUN 1A
CYILLIECTBOBAHUS
OpPraHu3MOB B Cpelie
o0uTaHUA

62 |[Dkoyornueckue 1 https://uchebnik.mos.ru/material/atomic_object-
XapaKTEPUCTHKH 11193816?menuReferrer=catalogue
HOMYIALUA

63 ||OcHOBHEBIE 1 https://uchebnik.mos.ru/material/atomic_object-
[IOKa3aTelIHn 11193816?menuReferrer=catalogue
HOMYALMHN:
YUCIICHHOCTb,
MJIOTHOCTD,
BO3pacTHas U I10JI0Bast
CTpYKTypa

64 ||OcHOBHBIE 1 https://uchebnik.mos.ru/material/atomic_object-
[MOKa3aTe i 11193816?menuReferrer=catalogue
MO YJIALVHN:
POKIAaEMOCTD,
MPUPOCT, TEMIT POCTA,
CMEPTHOCTH,
MUTpanu

65 |[Dkosornueckas 1 https://uchebnik.mos.ru/material/atomic_object-
CTPYKTYpa MOMYJIAIHH 11193816?menuReferrer=catalogue

66 |dunamwuka momymsuuu| 1 https://uchebnik.mos.ru/material/atomic_object-

11193816?menuReferrer=catalogue



https://uchebnik.mos.ru/material/lesson_template-2074478?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-2074478?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11509021?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11509021?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11133957?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11133957?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-312405?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-312405?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-312405?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-312405?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11193816?menuReferrer=catalogue

DKOCHUCTEMBI 03€p U
peK. DKOCUCTEMBI
MOpel U OKEaHOB

Ne Tema ypoka KoauuectBo yacoB | Jlara DneKTpoHHBIE TU(PPOBHIE
n/n Beerol Komr- Tpak- HA3YYEHHUS 00pa3zoBaTeNbHBIC PECYPCHI
POJIBHBIE| THUECKHE
paboTsI || paboThI

| |me¢perymums | | || | ||

67 ||KpuBbie pocta 1 https://uchebnik.mos.ru/material/atomic_object-
YUCJICHHOCTH 11193816?menuReferrer=catalogue
nonysanun. Kpussie
BBEDKHUBaHUS

68 ||Ikosornueckast HUIIA 1 0.5 https://uchebnik.mos.ru/material/atomic_object-
Buza. JlaGopatopHas 12231486?menuReferrer=catalogue
pabota
«IIpucnocobenus
CEMsIH paCTeHUN K
PACCETICHUIO»

69 ||Bux xak cucrema 1 https://uchebnik.mos.ru/material/atomic_object-
OMyISALHit 12231486?menuReferrer=catalogue

70 |3axoHOMEpHOCTH 1 https://uchebnik.mos.ru/material/lesson_template-
HOBEICHUS U 1977506?menuReferrer=catalogue
MHTpaLUi )KUBOTHBIX

71 ||CoobmiecTBO 1 https://uchebnik.mos.ru/material/atomic_object-
OpraHU3MOB — 11300031?menuReferrer=catalogue
OMOLIEHO3

72 ||9xocucreMa Kak 1 https://uchebnik.mos.ru/material/lesson_template-
OTKpBITASI CHCTEMA 9654?menuReferrer=catalogue

73 |[KpyroBopor BeecTB 1 https://uchebnik.mos.ru/material/lesson_templ
U MOTOK SHEPTUH B ate-9654?menuReferrer=catalogue
9KOCHCTEME

74 ||OcHOBHBIE 1 https://uchebnik.mos.ru/material/lesson_templ
IMOKa3aTelIn ate-9654?menuReferrer=catalogue
YKOCHUCTEMBI

75 |Dxonoruyeckue 1 https://uchebnik.mos.ru/material/lesson_templ
UpaMUIbI ate-9654?menuReferrer=catalogue

76 |N3meHeHUS 1 https://uchebnik.mos.ru/material/lesson_templ
COOOIIECTB — ate-9654?menuReferrer=catalogue
CYKIIECCUU

77 |[Ipupoansie 1 https://uchebnik.mos.ru/material/lesson_templ
YKOCHCTEMBI. ate-9654?menuReferrer=catalogue



https://uchebnik.mos.ru/material/atomic_object-11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-12231486?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-12231486?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-12231486?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-12231486?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-1977506?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-1977506?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11300031?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11300031?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue

No Tema ypoka KonunuecTBo uacoB | [ara DneKTpoHHBIE TU(PPOBHIE
/1 Beero| Komr- || pak- |[H3ydeHns 00pa3zoBaTeNbHBIC PECYPCHI
POJIBHBIE| TUYECKUE
paboTsI || paboThI

78 |[IIpuponHsie 1 https://uchebnik.mos.ru/material/lesson_templ
9KOCUCTEMBI. ate-9654?menuReferrer=catalogue
DKOCUCTEMBI TYHJIp,

JIECOB, CTEICH,
MMYCThIHb

79 ||AHTpOIIOTEHHBIE 1 https://uchebnik.mos.ru/material/lesson_templ
DKOCUCTEMBI ate-9654?menuReferrer=catalogue

80 | YpboakocucTeMsl. 1 0.5 https://uchebnik.mos.ru/material/atomic_object-
IIpakTHyeckas pabota 11313755?menuReferrer=catalogue
«3yuenue u
OIIMCaHUEe
ypOOIKOCHUCTEMBD»

81 |3akoHOMEpHOCTH 1 https://uchebnik.mos.ru/material/atomic_object-
dopMupOBaHUS 11387773?menuReferrer=catalogue
OCHOBHBIX
B3aMMOJICVCTBUN
OPraHU3MOB B
DKOCHUCTEMAX

82 |[MexaHu3MBI 1 https://uchebnik.mos.ru/material/atomic_object-
BO3JIEHCTBUS 11387773?menuReferrer=catalogue
3arpsA3HEHUN Pa3HbIX
TUIIOB Ha
CcyOOpraHr3MeHHOM,

OPraHU3MEHHOM,
MOIYJISIUUOHHOM 1
SKOCUCTEMHOM
YPOBHSIX

83 |buocdepa — 1 https://uchebnik.mos.ru/material/atomic_object-
obLIeITaHe TapHas 7855578?menuReferrer=catalogue
obomnouka 3emin

84 |[Yueune B. U. 1 https://uchebnik.mos.ru/material/game_app-
BepHaCKOro 0 234423?menuReferrer=catalogue
6uocdepe

85 |3akoHOMEpHOCTH 1 https://uchebnik.mos.ru/material/game_app-
CYILECTBOBAHHUS 234423?menuReferrer=catalogue
ouocdepsr

86 ||KpyroBopoTsl 1 https://uchebnik.mos.ru/material/atomic_object-
BEIECTB H 8847829?menuReferrer=catalogue
OMOTeOXMMHYECKHE
LIMKJIBI

87 |[3oHaIBLHOCTD 1 https://uchebnik.mos.ru/material/atomic_object-
6rochepsl. OCHOBHBIE 8847829?menuReferrer=catalogue
OMOMBI CyIIN

|88 HYCTQI‘/’HHBQCTL || 1 || H || Hhttps://uchebnik.mos.ru/material/atomic object-



https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue
https://uchebnik.mos.ru/material/lesson_template-9654?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11313755?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11313755?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11387773?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11387773?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11387773?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11387773?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7855578?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7855578?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-234423?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-234423?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-234423?menuReferrer=catalogue
https://uchebnik.mos.ru/material/game_app-234423?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8847829?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8847829?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8847829?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-8847829?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-11342452?menuReferrer=catalogue

Ne Tema ypoxka KonnuecTBo yacos | [Hara DNeKTpOHHBIE IU(PPOBBIE
n/m Beero| Kour- || Hpak- |H3Y4eHnA o0pa3oBaTeibHbIE PECYPCHI
POJIbHEBIE| TUYECKHUE
paboTsI || paboThI
onochepsl 11342452?menuReferrer=catalogue

89 ||9xonornueckue 1 https://uchebnik.mos.ru/material/atomic_object-
KPH3HCHI U UX 7855641?menuReferrer=catalogue
NPUYUHBI

90 ||BosneiictBue 1 https://uchebnik.mos.ru/material/atomic_object-
qeloBeKa Ha 9354626?menuReferrer=catalogue
ouochepy

91 ||AHTpormoreHHoe 1 https://uchebnik.mos.ru/material/game_app-
BO3/IElCTBUE HA 121069?menuReferrer=catalogue
paCTUTENIbHBIN 1
JKUBOTHBIN MUD

92 ||Oxpana nmpupoIsI 1 https://uchebnik.mos.ru/material/game_app-

121069?menuReferrer=catalogue

93 ||OcHOBHBIC TPUHIIHITBI 1 https.//uchebnik.mos.ru/material/game_app-
YCTOHUMBOTO 121069?menuReferrer=catalogue
pa3BUTUA
4€JIOBEYECTBA U
[IPUPOABI

94 |[PannoHasIbHOE 1 https://uchebnik.mos.ru/material/lesson_template-
PUPOIOTIOIL30BAHHE 2420176?menuReferrer=catalogue
1 COXpaHEHHE
OHMOJIOTUYECKOTO
pasHooOpa3us 3emiin

95 ||O600IIEeHE IO TEME 1 https://uchebnik.mos.ru/material/game_app-
«MHUKPOIBOTIONHMS 1 257612?menuReferrer=catalogue
€€ pe3ynbpTaThD)

96 ||O6o6mIcHUE TTO TEME 1 https://uchebnik.mos.ru/material/game_app-
«MaKpO3BOIIONHS 1 257612?menuReferrer=catalogue
€€ pe3ylbTaThD)

97 ||O6o0061IeHuE IO TEME 1 https://uchebnik.mos.ru/material/game_app-
«ITpoucxoxueHne u 257612?menuReferrer=catalogue
pa3BUTHE KU3HU HA
3emuie»

98 ||O000IIEHNE 10 TEME 1 https://uchebnik.mos.ru/material/game_app-
«IIpoucxoxieHne 257612?menuReferrer=catalogue
YyeJioBeKa —

AHTPOIIOT€HE3

99 ||O6o006IIcHUE TTO TEME 1 https://uchebnik.mos.ru/material/game_app-
«DKOJIOTHS — HAYKa O 257612?menuReferrer=catalogue
B3aMMOOTHOIIEHUAX
OpPraHU3MOBY

100{|0O6001mEenue mo Teme 1 https://uchebnik.mos.ru/material/game_app-
«OpraHu3Mel ¥ cpea 81350?menuReferrer=catalogue



https://uchebnik.mos.ru/material/atomic_object-11342452?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7855641?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-7855641?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-9354626?menuReferrer=catalogue
https://uchebnik.mos.ru/material/atomic_object-9354626?menuReferrer=catalogue
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IIpoBepsiemble TPeOOBaAHUA K Pe3yJIbTATAM OCBOCHHS OCHOBHOI

o0pa3zoBaTesbHOIl nporpammel 11 kiacca

Kon
IPOBEPSIEMOTO
pe3ynbraTta

[IpoBepsieMbie MpeAMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM 00pa3oBaTenbHON
IPOTPaMMBI CpeTHETO 001Iero 00pa3oBaHus

1

CchopMupoBaHHOCTh 3HAHUI O MECTe M POJM OMOJIOTUM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTHHBI
MHpa U HAyYHOI'O MHUPOBO33PEHHUS; O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJOTMH; (QYHKIMOHAIBHOM TIpPaMOTHOCTH YeJOBeKa s
pEILIeHNs KU3HEHHBIX 3a7a4

YMeHue packpblBaTh COAEp)KaHHE OHMOJIOTHYECKMX TEPMUHOB M TOHATHM: BUJ,
MNOMYJSIUsL, TEeHO(QOHJ, S3BOJIOLUS, JBUXKYHIME CHWiIbl ((PakTOpbl) SBOIIOLUH,
IPUCHOCOOTICHHOCTh  OPraHU3MOB, BHJ000pa3oBaHUE, HKOJOTHUECKUE  (DAKTOPHI,
AKOCHCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEIYLIEHTbI, LIENU MUTAHUS, HKOJIOTHYECKas
nupamua, OnoreoreHos, ornochepa

YMmeHue wusnarath OuoJoruyeckue Teopun (dBoitonoHHass Teopus Y. JlapBuna,
CHUHTETHYECKasi TEOpHs DBOJIIOLMHU), 3aKOHbl M 3aKOHOMEPHOCTH (3apOJbIIIEBOIO
cxoactea K.M. bapa, uepenoBaHus INTaBHBIX HallpaBlIeHUH M myTeil »Bomrounu A.H.
CeeprioBa, yuenumss o Owmocdepe B.M. Bepnaackoro), ompenenstb TpaHHIBl WX
IIPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BiIasieTh METOJaMi HayqHOTO TTO3HAHUS B OMOJOTHU (HAOIIO/IEHUE U OTIMCAaHUE
KHUBBIX CHUCTEM, MPOLIECCOB M SIBICHUMN; OpraHHU3alis U MPOBEACHHUE OHOJIOTHYECKOrO
OKCIIEPUMEHTA,  BBIABIDKEHHWE  THUIOTE3bl;  BBISIBICHUE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYUYEHHBIX PE3yJbTaTOB, UCIOJIb30BAHHBIX
HAay4YHBIX TOHSTUH, TEOpPUM M 3aKOHOB; YMEHHUE JejaTh BBIBOJLI Ha OCHOBAaHUU
MOJIy4YEHHBIX Pe3yJIbTaTOB)

YMeHue BbIIEIATh CYIIECTBEHHbIE IPU3HAKA CTPOCHHUS OHOJIOTUYECKUX OOBEKTOB:
BUJIOB, MOMNYJISALUI, NPOIYLIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHMOI€OLEHO30B U
HKOCHUCTEM; OCOOCHHOCTH IPOLIECCOB HACIEICTBEHHOW HM3MEHYMBOCTH, €CTECTBEHHOIO
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otOopa, BUA00Opa30BaHus, TPUCTIOCOOTIEHHOCTH OPTaHU3MOB, JIEHCTBUSI IKOJIOTHIECKUX
(GakTOpoB Ha OpraHU3MBI, MEPEHOCAa BEIIECTB M MOTOKA JHEPTUHM B JKOCHUCTEMAX,
AQHTPOTIOTCHHBIX U3MEHEHUH B SKOCHUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOTreOXMMHYECKUX IHKIIOB B Onochepe

YMeHre NpuMEHSTh MOJTy4YeHHbIE 3HaHUS U1 O0BSICHEHUS! OMOJIOTHYECKUX TPOLIECCOB U
SBIICHUM, JJI TPUHATHS TMPAKTHYECKUX DPEIICHUI B IMOBCEAHEBHOM XHU3HU B IEIAX
oOecriedeHrs: 0E30MAaCHOCTH CBOETO 370POBbS W 30POBbS OKPYKAIOIIUX JIHOJCH,
COONIOICHUS HOPM TPAaMOTHOTO TIOBEJCHUS B OKpY)KaloIIed MPUPOJAHON Cpele;
MOHUMaHHE HEOOXOIUMOCTH WCIOIb30BAHUS TOCTHIKCHUN COBPEMEHHON OMOJIOTHH ISt
paIoHaIBHOTO MPUPOAONOIB30BAHNUS

YMeHue pemaTh JIeMeHTapHble OMOJIOrMYecKHe 3aJayl, COCTABIATh CXEMbI IEpeHoca
BELIECTB U SHEPTUU B IKOCHCTEMaX (LIE€NU TUTAHNSA)

YMeHne BBHIOTHATH Ja00paTOpHbIE W MPAaKTHYECKHEe pabOThI, COOMIOAATh TpaBUiIa IpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM

YMeHue KpUTHYECKH OLIEHUBATh U MHTEPIPETHPOBATH MH(GOPMAIMIO OHMOJIOrMYECKOTO
CoJIepKaHusl, BKIIOYAIOIIYIO [ICEBJOHAYUYHbIE 3HAHUS U3 Pa3IMYHBIX UCTOYHHKOB (CMMU,
HAY4YHO-TIOMYJISIpHbIE ~ MaTepuajbl); paccMaTpuBaTh IJ100AJbHBIE  JKOJIOTHYECKHE
po0JIEMbl COBPEMEHHOCTH, (OPMHUPOBATh IO OTHOIIEHHWIO K HUM COOCTBEHHYIO
HO3ULIUIO

10

YMeHue co3maBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIeHMs, 00001mas
OMOJIOTUYECKYI0 WH(OpPMAIIMIO M3 HECKOJbKHMX HCTOYHUKOB, TPAMOTHO HCIIOJIH30BaTh
MOHSTUHMHBIN anmapaTt OMoJorun

IIpoBepsiemblie d1eMeHThI coaep:kaHus (11 kiace)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUA

DBOJIOLMOHHAA OMOJIOT U

1.1

3BOJIIOI_[I/IOHH8.$I TCOpHA U €€ MCCTO B 6I/IOHOFI/II/I.

CeuzerenbcTBa 3Bomonud. [laneoHToIorn4eckne: mociie0BaTeIbHOCTh TOSBICHUSI BHIIOB B
MAJICOHTOJOTUYECKONW JIETONMUCH, MepexoaHbie Qopmbl. buoreorpaduueckue: CXOICTBO H
paznuuue ¢GayH U GJIOp MATEPUKOB M OCTPOBOB. DMOPUOIOTHYECKUE: CXOJICTBA U PA3THUUS
3M6pI/IOHOB Pa3HbIX BHJAOB IMO3BOHOYHLIX. CpaBHI/ITCJIBHO-aHaTOMI/I‘-IeCKI/ICI T'OMOJIOTHYHBIC,
aHAJIOTHYHBIC, PYJIMMEHTAPHBIC OPTaHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJICTBO
MCXaHU3MOB HACJIECACTBECHHOCTH U OCHOBHBIX MeTa60JII/I‘-ICCKI/IX HYTeﬁ Y BCEX OpraHU3MOB

1.2

OpomormonHas teopust Y. [lapsuna. Ilpennocbuiku BOSHUKHOBEHUS JapBUHU3MA. J[BHXKylne
CWJIBl 3BOJIIOLMU BHUIOB MO JlapBuHY (M30BITOYHOE DPA3MHOXKEHHE NPU OTrPaHMYEHHOCTH
pecypcoB, HeolpeAeIeHHast U3MEHYMBOCTb, 00ph0a 3a CyIIeCTBOBaHHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunretnueckast Teopust 3Boiounu (CTD) u ocHOBHBIE €€ MOJOXKEHUS. MHKPOIBOJIIOLMSL.
[TonynsAnus Kak eMHUIA BUAA U 3BOJIOLUU

1.4

JBwxyume cuibl ((pakTopbl) 3BOJIOLNUM BUAOB B IpHupoje. MyTalMOHHBIM mporecc |
KOMOMHATHBHAsE WM3MEHUMBOCTb. [lomynsiiuoHHble BOJMHBI W aAped¢ reHoB. Mzomauusa u
murpanus. EcrecTBeHHbI 0TOOp - HampaBisomui (hakTop 3BOIIOLMH. DPOPMBI €CTECTBEHHOTO




otbopa.

[Tprcmoco0IeHHOCTh OPraHU3MOB KaK pe3ylbTaT dBoMtonuU. [Ipumepsbl mpucmocoOIeHHd Y
OopraHu3MoB. ApoMop(]O3bI U UANOATATITAIINH.

Bun wu BumooOpazoBanme. Kputepuum Buma. OcHOBHbIE (OPMBI BHUI000pPA30OBaAHUS:
reorpadguueckoe, IKOJIOTHIECKOe

1.5

Maxkpospomorusi.  Dopmbl  3BosoLMU:  (UIETHYECKas, JUBEPreHTHas, KOHBEpPreHTHas,
napauensHas. HeoOpatumMocTs 3BomOnMUN

Bo3HUKHOBEHUE U pa3BUTHE XKU3HU Ha 3eMile

2.1

JloHay4yHBIE NPEACTABICHUS O 3apOXKICHUM >KW3HU. HaydHble TMIOTE3bl BO3HHKHOBEHUS
KM3HM Ha 3emJie: aOuoreHe3 M MaHcrepMus. XHMHUYECKas SBOJIOLUSA. DKCHEPUMEHTAIbHOE
MOATBEPXKJIEHUE XUMHUYECKOW 5Boouuu. HavanbHble STambl OMONOIMYECKON 3BOJIOIMH.
I'mnore3a PHK-mupa. I[lepBbie kieTkn u ux sBomtonus. GOpMHpPOBAHHWE OCHOBHBIX TPYIIII
KUBBIX OPTaHU3MOB

2.2

PazButne xu3Hu Ha 3emiie o spam u nepuogaM. Karapxeit. Apxeickas U mMpoTepO30McKas
spbl. Ilaneo3olickas spa M ee mepuOAbl: KEeMOPHHCKUN, OPIOBUKCKUH, CHIIypUHCKUIA,
JNEBOHCKHI, KaMEHHOYTOJIbHBIM, NMEepMCKUH. Me3030lcKas pa U €€ NMEepUOJbl: TPUACOBBIM,
FOPCKUN, MEJIOBOM.

KaliHo3olickass »pa u €€ TIepuoipl: MATEOr€HOBbI, HEOTCHOBBIM, AHTPONOTECHOBBIM.
XapakTepucTUKa KJIMMara M TeoJIOTHYeCKUX IpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
PaCTUTENBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHWd W KUBOTHBIX. [losBieHwue,
pacLBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHMYeCcKOrO0 MHpa Kak oOTpaxeHue 3BoJoUMA. OCHOBHBIE CHUCTEMaTHYECKUE
IpyMIbl OPraHU3MOB
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DBOJIIOLMS YeJIOBEeKa. AHTPOINOJIOrus Kak Hayka. PazButue npencraBieHuid O MpOUCXOKICHUU
yenoBeka. MeToapl u3yueHus: antponoresesa. CxoAcTBa M pa3inyusl 4EJIOBEKAa U KUBOTHBIX.
CucremMaTnuecKoe MoJ0KEHHUE YEIOBEKa.

JBxynie cuibl ((hakTopsl) aHTponorenesa. HacneacTBeHHast ©3MEHYMBOCTD U €CTECTBEHHBIH
ot6op. OOuIecTBeHHBIN 00pa3 JKU3HH, U3TOTOBJICHUE OPYAUM Tpy/a, MBIILICHUE, PEYb

2.5

OcCHOBHBIE CTaJANH ¥ BETBU 3BOJIIOI[UU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenblil, YenoBek
npaMoxoisamui, YenoBek HeaHAepTalbCKuil, YenoBek pa3yMHblid. Haxoaku uckomaeMbix
OCTaHKOB, BpeMsi CYIIECTBOBaHUs, 00JIACTh paclpocTpaHeHHsl, 00BeM TOJIOBHOTO MO3ra, o0pa3
KU3HU, OPYIUs

2.6

Uenoseueckne packl. OCHOBHBIE OOJBIINE pachkl: €BporeouHas (EeBpa3uiickas), HETpo-
aBcTpajougHas (9KBaTOpHAbHAs), MOHTONIOWIHAs  (a3MaTCKO-aMepuKaHcKas). UepTsl
MPUCTIOCOOICHHOCTH TIPEACTABUTENCH UEIIOBEUYECKUX pac K YCIOBHSIM CYIIECTBOBAHMUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

OpranusMsbl 4 OKpyJKarolias cpeaa

3.1

DKoJorus Kak Hayka. 3aJaud U pas3jeiibl 3KOJOTruu. MeToabl SKOJIOTMUECKUX HCCIEA0BAHUM.
Okosiornyeckoe MUpoBo33peHue. Cpebl OOUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO31yIlIHAs,
[IOYBEHHAs!, BHYTPUOPTaHU3MEHHAs

3.2

Okonorudeckne ¢dakropel. Kraccupukanus 3KoIOTHYECKUX (AKTOpOB: aOHOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. J[eliCTBUE SKOJIOTHYECKHUX (DAKTOPOB HA OPTaHU3MBI

3.3

AOGuotnueckue (HakTOphl: CBET, TEMIIEparypa, BiaxHocTb. Poronepuoausm. Ilpucnocodnenus




OpPraHMU3MOB K JIEHCTBUIO aOHMOTHYECKHX (PaKTOpOB. bruonornyeckue puTMsl

3.4

buotnueckue dakTopbl. Buapl OMOTHYECKHUX B3aUMOACHCTBUN: KOHKYPEHIUS, XUITHUYECCTRO,
MapasuTH3M, MYTyalau3M, KOMMEHCAIU3M (HaxXJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M,
HeUTpan3M. 3HaUCHHE OMOTHYECKHX B3aWMOJCHCTBUU JUIs CYIIECTBOBAHMS OPTaHM3MOB B
MPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XAPaAKTCPUCTHKHU MOMyJIAIH. OcHoBHBIE IIOKa3aTciin MOMyJIAIHUN:
YUCJICHHOCTb, IINIOTHOCTb, PpPOXIAACMOCTb, CMCPTHOCTL, IIPHUPOCT, MHUI'PALMA. III/IHaMI/IKa
YUCJICHHOCTHU MMOMYJIAIMA U €€ PCTYJIAI A

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

Coo0miecTBO Opranu3MoB - OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUOBAs, MPOCTPAHCTBEHHAS,
Tpouueckas (numesas). Buasi-goMmuHanTsl. CBsI3u B OUOIIEHO3€E

4.2

DKojorudeckue cucteMbl (9kocuctemsbl). [loHsTHe 00 »3KOcHcTeMe U OHOTeOIeHO3e.
(DYHKI_II/IOHaJ'H)HI)Ie KOMIIOHCHTBI 3KOCHUCTEMBI. TMPOAYLUCHTBI, KOHCYMCHTBI, PCAYLCHTEI.
KpyroBopot BemiecTB u MOTOK PHEPrHHM B 3KocucTeme. Tpoduueckue (THIIEBHIE) YPOBHU
skocucteMbl. [lumeBbie menu u cetd. OCHOBHBIE MOKAa3aTeNM SKOCHUCTEMBI: Ouomacca,
MPOIYKIHsI. DKOJOTHYECKHE MUPAMHIIBI: MPOIYKINH, YHCIEHHOCTH, Omomacchl. CBolicTBa
AKOCHUCTEM: YCTOMYHUBOCTh, CAMOPETYIIsIus, pazButue. CyKieccus

4.3

[TpupomHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO — WIIH
HIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOT€HHBIC JKOCHUCTEMBI. ATPOIKOCHUCTEMBI. YpOosKkocucTeMbl. buomorumueckoe u
XO035HICTBEHHOE 3HAYEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasre kak ¢aktop ycToiumBocTH 3KOcUcTeM. COXpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie

4.4

VYuaenue B.U. BepHanckoro o 6mocdepe. ['pannmbl, coctaB u crpykrypa o6uocdepsr. Kupoe
BemectBO U ero ¢yskmuu. OcobeHHoctu Ouochepsl Kak TI00aTbHOW 3IKOCHCTEMBI.
JluHamMu4Yeckoe paBHOBeCHME W oOpaTHas cBs3b B Ouocdepe. KpyroBopoTsl BemecTB u
OMOTCOXUMHUYECKHUE IMKIIBI 3JIEMEHTOB (yriiepoja, a3oTa). 30HAIbHOCTh Onocdepbl. OCHOBHBIC
OMOMBI CyIIN

4.5

UYenoseuectBo B Onocdepe 3emun. AHTpomoreHHble W3MeHeHHs B Ouocdepe. ['mobOampHbIE
HKOJIOTMYECKUE TPOOTIEMBI.

OcHoBa pallMOHAJIBHOI'0  YyIpPaBJICHUA MTPHUPOAHBIMU PpPECypCaMHM MW HUX HCIIOJB30BaHUC.
JlocTuxeHust OMOIOTUN U OXpaHa PUPO/IbI

IIpoBepsiembie Ha EI'D no 6uosioruu tpedoBanmsi

K pe3yJbTaTaM O0CBOEHHUsI OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbl

cpeaHero oomero oo0pazoBaHus




Konx
MIPOBEPSEMOTO
TpeOOBaHMS

[IpoBepsieMble TpeOOBaHUS K IPEIMETHBIM pPe3yJbTaTaM OCBOCHHSI OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMBbl CpeHero o01iero 00pa3oBaHus

1

ChopmMHupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTMH B CHCTEME €CTECTBEHHBIX HAYK,
B (OpMHpOBAaHHH COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHBI MHpa, B TO3HAHUU
3aKOHOB HPHPOJBI M  PEHNICHHH JKU3HEHHO BAXHBIX  COIMAIBHO-ITUYCCKHUX,
AKOHOMHYECKHUX, SKOJIOTHUECKHUX MPOOJIEeM YeIIOBEUECTBA, & TAKXKE B PEIICHUH BOIPOCOB
PaIMOHAIBHOTO MPUPOIOIOIB30BaHMS, B (DOPMHPOBAHUKM IICHHOCTHOTO OTHOIICHHUSA K
npupojie, OOINECTBY, YEIOBEKY; O BKJIAJIE POCCHUCKHX H 3apyOeKHBIX YUYEHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTHUU

Bnanenne cucremoil 3HaHM 00 OCHOBHBIX METOAAX HAYYHOrO IIO3HAHUS,
UCTIOJIB3YyEeMBIX B OHMOJIOTUYECKHX HCCIIEOBAHUSAX JKUBBIX OOBEKTOB M DKOCHUCTEM
(onmcaHue, U3MEpeHue, NMpoBeJeHne HAOMI0IeHH); crioco0amMy BBISBIEHUS U OLIEHKU
AQHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJIE.

YMeHue BbIABUTATh TUINOTE3bI, NPOBEPATH HX SKCIEPUMEHTAIBHBIMH CpPEICTBaMH,
bopmMynIHpys 1eNb UCCIeNOBaHMS, aHAJU3UPOBATh MOJYYCHHbIE Pe3yIbTaThl U JIENaTh
BBIBOJIBI.

BrisiBieHHEe  3aBHCHMOCTHM  MEXAY  HCCIEIyeMbIMH BeIMYMHAMH, OOBSCHEHHE
MOJyYEHHBIX pe3yJbTaTOB M (POPMYyJIMPOBAaHUE BHIBOJOB C HMCIIOJIb30BAaHMEM Hay4HbIX
MIOHATUM, TEOPUIN U 3aKOHOB

YMeHue BianeTb CHCTEMOW  OWOJIOTMYECKHMX  3HAHHWKM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraole OMOJOTHYECKHEe TEPMUHBI M TIOHATHS (KU3Hb, KIIETKA, TKAaHb,
opraH, OpraHW3M, BUJ, TMOMYJISIHUSA, dKOCHCTeMa, OuoIeH03, Ouocdepa; mMeTraboau3Mm,
rOMeocCTa3, KJIETOYHbII UMMYHUTET, OMOCHHTE3 Oenka, OMOMONIUMEpHI, JUCKPETHOCTD,
CaMOpETYJISAIIHS, CaMOBOCITPOU3BEICHNUE, HaCJEeCTBEHHOCTD, W3MEHYHUBOCTb,
HHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

Oounonornueckue teopuu: kieroyHas teopus T. llIBanna, M. llneiinena, P. Bupxosa;
KJIOHaJIbHO-ceNeKTUBHOrO0 uMMmyHuteta [I. Dpnux, M.MI. MeunukoBa, XpoMOcCOMHas
Teopusa HacnenactBeHHoctd T. Moprana, 3akoH 3aponbimieBoro cxoactBa K. bapa,
sBONMOLMOHHAs Teopust Y. JlapBuHa, CHHTETHYECKass TEOpUsS SBOJIOLMH, TEOPHS
antporiorere3a Y. Jlapsuna; teopusi Ouoreonenoza B.H. Cykauea; yuenne H.U.
BaBuiioBa o 1meHTpax MHOroo0pasus U MPOUCXOKIACHUS KYIbTYPHBIX PACTCHUH, YUCHUE
A.H. CeseprioBa 0 myTsX M HamnpaBlIeHUSX 3Bojiouuu, yueHue B.M. Bepnanckoro - o
ouocdepe); 3akoHbI (eAMHOOOpa3usi TOTOMKOB TEPBOTO TOKOJICHUS, pPaCHICTUICHUS
MPU3HAKOB, HE3aBUCHUMOTO HACJEeIOBaHUS Tpu3HakoB [. MeHmens; CLEemIeHHOTO
HacjelOBaHUS NPU3HAKOB M  HapyuieHuss cuemsieHus reHoB T. Moprana;
FOMOJIOTUYECKUX PSAJOB B  HacieACTBeHHOW wu3mMeHuuBoctd H.M. Basuiosa;
renernueckoro paBHosecus [x. Xapau u B. BaitnGepra; 3apoapimeBoro cxonctsa K.
bapa; 6uorenernueckwuii 3akon J. ['exkenst, . Mronnepa);

MIPUHIIUIIBI (YUCTOTHI FTAMET, KOMIUIEMEHTAPHOCTH);

npaBuia (MuHuMyma lO. JInOuxa, 3KOJIOTMYECKOW MHpaMHIbl 4Yuces, OMoMacchl
SHEPIun);

runote3sl  (koarnepBatHoit A.M. Omapuna, nepBuunoro OynboHa Jk. XomzeiiHa,
mukpocoep C. oxkca, pudosuma T. Yek)

VYMmenue peiiatb IMMOUCKOBLIC OHOJIOTHYECKUE 3aa4yv, BbIABJIATH  MNPUYIUHHO-
CJICACTBCHHBIC CBA3H MEXKAY NCCIEAYEMBIMU OMOJIOrHYECKUMU 06’beKTaMI/I, mponeccamu
U ABJICHUSAMMU, OCJIaTh BBIBOABI U IPOTHO3bI HA OCHOBAHUU IMOJIYYCHHBIX PC3YJIbTATOB,

COCTaBJIAATb I'CHOTHUIIMYCCKHUE CXCMbI CKPCIIMBAHUA JIA Pa3HBIX THUIIOB HACJICAOBAHUA
IPU3HAKOB Yy OpPraHu3MoOB, COCTaBJISATb CXCMbBI IICPCHOCA BCHICCTB W OSHCPIruu B




JKOCHCTEMax (IeTH MUTAHUS, MUIIEBBIC CETH)

YMeHue ycTaHaB/IMBaTh B3aMMOCBSI3U MEXKIY CTPOECHUEM M (PYHKUIHUSIMU: OPraHOU[OB,
KJIETOK pPa3HBbIX TKaHEW, OpraHaMyd U CUCTEMaMU OpPraHOB y PACTEHUM, JKUBOTHBIX U
YesioBeKa; MEXAy dTarnamMu oOMeHa BEIIECTB; 3TallaMy KJIETOYHOTO IIMKJIA U YKU3HEHHBIX
[IUKJIOB OPraHU3MOB; 3TallaMd SMOPHOHAIBHOTO Pa3BUTHSA;, T€HOTUIIOM U (PEHOTHIIOM,
denotuniom u (QaxTopamu cpeabl OOUTAHUS; MPOLECCAMH SBOJIONUU; JABIKYIIUMU
CHJIAaMH aHTPOIOT'€HE3a; KOMIIOHEHTAMHU Pa3IMYHBIX SKOCHCTEM U IMPUCTIOCOOICHUSIMH K
HUM OPraHu3MOB

YMeHue BBIIENATh CYIIeCTBEHHBIC IPU3HAKU:

CTPOCHUSA BUPYCOB, KJIICTOK IMPOKAPHUOT U 3YKAPUOT, OAHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX
OpPraHM3MOB, BHJIOB, OMOT€OIIEHO30B, YKOCHUCTEM M OMOC(Ephl; CTPOCHHS OPraHOB U
CUCTCM OpraHoB paCTeHI/If/'I, JKUBOTHBIX, YCJIOBCKA; IMPOLCCCOB KXU3HCACATCIBHOCTH,
NPOTEKAIOIIMX B OpraHW3Max pAcTEeHHi, J>KUBOTHBIX M YEJOBEKa; OMOJIOTHYECKUX
nporeccoB: oOMeHa BemecTB (MeTabonu3M), WH(GOpPMAIMKA M TPEBPALICHUS SHEPTUH,
OpOoXeHHsI, aBTOTPO(HOTO U TETepOTPOPHOTO THUIOB THUTAHUS, (OTOCHUHTE3a U
XEMOCHHTE3a, MHUTO3a, Mei03a, raMeToreHes3a, 3MOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pa3BHUTHS, pPAa3MHOKCHHS, WHAMBHAYAJBHOTO pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICHCTBHA ~ T€HOB, TeTepo3uca;  JEHCTBUH  HMCKYCCTBEHHOTO  OTOOpA,
CTaOWIM3MPYIOIIETO,  IBIDKYIIETO M Pa3phIBAIOIIETO  €CTECTBEHHOTO  OTOOpa;
AJUIOAaTPUYICCKOTO0 U CHUMIIATPUYCCKOT'O BI/II[OO6pa3OBaHI/I$I; BJIUAHUA IABWIKYIIUX CHII
HBOJIIOIMM Ha TE€HO(OHA MOMYJSIMU; TNPUCIIOCOOJEHHOCTH OPraHU3MOB K cpeje
O6I/ITaHI/I$[, qepea0oBaHuA HaHpaBJ’IeHI/Iﬁ 9BOJIIOLIMH,; KPYroBOpOTa BCIICCTB M IIOTOKaA
SHEPIUu B 3KOCHCTEMAX

ChopMupOBaHHOCTb YMEHHSI BBIIENATH CYLIECTBEHHbIC NPU3HAKU BUPYCOB, KJIIETOK
IMPOKApHUOT KW DJOYKAPHUOT, OAHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpPraHu3MOB, BHUIOB,
OMOreoleHO30B M  JKOCHCTEM; OCOOEHHOCTH MPOIECCOB OOMEHa BELIECTB U
MpeBpalleHusi SHEPTuM B KJIETKe, (OTOCHHTE3a, TUIACTHYECKOTO M JHEPreTHYECKOTO
oOMeHa, XeMOCHHTe3a, MUTO3a, Mei03a, OIUIOJIOTBOPEHUS, PA3BUTHS U Pa3MHOXKEHUS,
MHAMBUAYAIbHOTO pa3BUTUSl OpraHu3Ma (OHTOreHes3a), OOpbObl 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO 0TOOpa, BHI000pa30BaHuUsl, MPUCHOCOOIEHHOCTH OPraHU3MOB K cpelie
O6I/ITaHI/I$[, BIIMAHHA  KOMIIOHCHTOB JKOCHCTEM, aHTPOIIOICHHBIX N3MEHEHHH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEILIECTB M NPEBPAILCHUS SHEPTrUM B
ounochepe

YMeHne HCHoiIb30BaTh COOTBETCTBYIOIINE aPIYMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO
U CHUMBOJIMKY JUJISI OOKAa3aTCJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTECMATUUYCCKHUX
IPYII; B3aUMOCBSI3M OPraHU3MOB M Cpeabl OOMTaHUS;, €AMHCTBA YEJIOBEYECKHUX DAC;
HEOOXOMMOCTH 3/I0pOBOTO 00pa3a >KM3HM, COXPAHEHUS pa3sHOoOOpaszus BUAOB H
HKOCUCTEM KaK yCIOBUS COCYIIECTBOBAHUS MIPUPOJIBI M YEIOBEYECTBA

YMeHue KpUTUYECKM OLICHMBAaTh HMH(POPMALUIO OHONOTMYECKOrO  COJEpKAHUSA;
MHTEPIPETHPOBATh STUYECKUE ACIEKTHl COBPEMEHHBIX HCCIIEJOBAaHUN B OHOJIOTHH,
MeaULUHe, OMOTEXHOJIOTHUH; pacCMaTpUBATh IJI00AJIbHBIE HKOJOTHUECKUE IMPOOJIEeMBbI
COBPEMEHHOCTH, (POPMUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO

IlepedeHsb 3/1eMEHTOB coiep;KaHusA, NpoBepsieMbix HA EID
10 OMOJIOTHH




Kon

[IpoBepsiemMbIil 2IEMEHT COAEpKaHUS

buonorus xak Hayka. ’KuBbIEe CHCTEMBI U UX HU3YUCHUC

1.1

CoBpemMeHHast OMOJIOTHS - KOMIUIEKCHAs Hayka. bronornueckrne HayKu U M3y4aeMble MU
npobnembl. DyHTaMEHTANbHBIEC, TPUKIAJHBIE U TIOMCKOBBIE HAYYHBIE MCCIICAOBAHUS B
Ouosorum.

3HadyeHrne OMONOrHMM B (OPMHPOBAHWU COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTHHBI
mupa. [Ipodeccun, cBsizanHble ¢ Ouosorueil. 3HayeHHWe OHMOJIOTHMHM B MPAKTHUECKON
JESTEeTbHOCTA YeNOBEeKa: MEIUIIMHE, CETbCKOM XO3SICTBE, MPOMBIIIICHHOCTH, OXpaHe
HPUPOJIBI

1.2

JKuBble cucteMsbl Kak npeaMeT u3ydeHus: 6uosnoruu. CBONCTBA KUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOTO COCTaBa, TUCKPETHOCTh M LIEJIOCTHOCTb, CIOKHOCTh U YHOPSA0YEHHOCTh
CTPYKTYpBI, OTKPBITOCTb, CaMOOPTaHU3aIMsl, CAMOBOCIPOM3BEICHUE, DPA3IPAKUMOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3allMd >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIM,
OpPraHM3MEHHbIN, TMOMYJALUOHHO-BUJOBONW, HKOCHUCTEMHBIN (OMOreoleHOTHYECKUA),
ouocdepnsiit. Ilpoueccsl, mpoucxonsdmue B XUBBIX cucTeMaX. OCHOBHBbIE MPHU3HAKH
*uBOr0. J)KM3HB Kak (hopMa CyIIeCTBOBaHUS MATEPUU

1.3

Metonel  Ouonoruueckod — Hayku.  HaOmiomenue,  u3MepeHue,  AKCIEPUMEHT,
cucreMmarusanus, MeraaHanu3. [loHATHE O 3aBUCMMOW M HE3aBUCUMOM MEPEMEHHOM.
[InanupoBanue skcnepumenta. [loctaHoBka u nmpoBepka runorte3. HynmeBas rumortesa.
[TonsiTe BBHIOOPKU U €€ JAOCTOBepHOCTh. Pa3bpoc B Ouosiormueckux naHHbBIX. OleHKa
JOCTOBEPHOCTH  IIOJYYEHHBIX pPeE3yJbTaroB. IIpuumMHBI HCKaXke€HUS pPE3yJIbTaTOB
sKcrepuMenTa. [IoHsATHE CTaTUCTUYECKOTO TEeCTa

Knetka kak OMojgoruueckas CuicteMa

2.1

Knerka - cTpykrypHO-(DyHKIIMOHATBHAST €AMHUIIA )KUBOTO. VICTOpUS OTKPBITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P.
BupxoB). OCHOBHBIE MOJ0KEHUS COBPEMEHHOM KJIETOUHON TEOPHUHU.

MeToapl MONEKYNSPHOM U KJIETOYHOM OHOJOTHMU: MHKPOCKOMMS, Xpomatorpadus,
a5eKTpoope3, METOJl MEUYCHBIX aToMOB, aupdepeHnnanbHoe LUEeHTPUPYTHPOBAHNUE,
KyJIbTUBHPOBaHUE KJIETOK

2.2

XHWMHYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPOJIEMEHTHL. Bona u ee poinb
KaK pacTBOpUTEIIS, peareHTa, y4yacTHe B CTPYKTYpUPOBAHUU KJIETKH, TEIUIOPETYJIALUU.
MuHepanbpHble BELIeCTBA KJIETKH, UX OMoJoruueckas poib. Poib KaTHOHOB M aHHMOHOB B
KJIETKE.

buonoruueckue mnonumepsl. benku. AMUHOKHMCIOTHBIM cocTaB OenkoB. CTpPYKTYphI
O0enkoBoil Monekynbl. [lepBuuHas cTpykTypa Oenka, menTuaHas cBsi3b. Bropuunas,
TpeTUYHasi,  4YeTBepTHYHass  CTpyKTyphl.  JleHarypauusi.  CBolicTBa  O€JIKOB.
Knaccudukanus 6enxoB. buonornueckue GyHKIUN OEIKOB.

VYraeBoasl. MoHOCaxapuabl, AMCAXapHUIbl, OJIMrocaxapuabl U nonaucaxapuisl. OOmui
IUTaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa yriieBoJoB. buonornyeckue GyHKIUU
YTJIEBOJIOB.

Jlununel.  I'mapodunbHO-THIpOdOOHBIE  cBoMcTBAa.  Knaccudukanus — JTUNUAOB.
Tpurnuuepunsl, Gochoaunuasl, BOCKH, CTepousl. buosornueckue pyHKIUU JTUTUIOB.
OOmme cBoiicTBa OHMOJIOrMYECKMX MeMOpaH - TEeKydecTb, CIOCOOHOCTb K
CaMO3aMbIKaHHUIO, ITOJIYIIPOHUIIAEMOCTb.

Hyxneunosbie kuciotel. JJHK u PHK. Crpoenne nyknenHoBbix kuciaorT. Hykneotuast.
[Tpuniun kommiuementapHoctu. IIpaBwio Yaprapga. Crpykrypa JIHK - nBoiinas




cnupaib. MecroHaxoxaenue u ouonornyeckue ¢pynkuuu JIHK. Bunet PHK. ®ynkiun
PHK B knetke.

Crpoenne monekynbl AT®. Makposprudeckue cBa3u B Mojiekysie AT®. buonornueckue
¢yakun  AT®. BoccraHoBieHHBIE TMEPEHOCYMKH, UX (QYHKIMH B  KJIETKE.
CexsenupoBanue JIHK.

CrpykrypHast Ouonorus: OMOXUMUYECKUE M OMO(PU3MUYECKUE UCCIICTOBAHMS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYPbl OHOMOJIEKY

2.3

Tunsl KIETOK: dyKapHOTHYecKass U mpokapuotuyeckas. CTpyKTypHO-(GYHKIIMOHATIbHBIE
00pa3oBaHMsI KICTKH.

CtpoeHue MpOKapUOTHUECKOW KieTku. KierouHas cTeHka OakTepuii ©W  apXei.
OcoOeHHOCTH CTPOEHHsI TeTepoOTPOPHON M aBTOTPO(GHONW HMPOKAPUOTUYECKHUX KIIETOK.
MecTo u poJib IPOKAPUOT B OHMOLIEHO32X.

Ctpoenue n (pyHKIIMOHUPOBAHUE dYKapHOTHUECKOM KieTku. [lnasmaTnueckas MmemOpana
(mna3manemma). CTpykTypa Iuta3MaTHueckoi MmemOpanbl. TpaHCHOpT BeliecTB uepes
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIN (quddysus, obnerueHHas auddysus),
AKTUBHBIA (TMIEPBUYHBIA M BTOPUYHBIM AKTHBHBIM TpaHcmopT). [lomynmpoHuiaemMocTb
MemOpanbl. PaboTa HaTpwii-KaaumeBOro Hacoca. DHAOMUTO3: IMHHOIMTO3, (arouTos3.
Ox3o1uTo3. Kierounas crenka. CTpykrypa U (QYHKIHHM KJIECTOYHON CTEHKH PAaCTCHUM,
rpuboB.

[utomnasma. I{uro3osb. [lutockener. [BwkeHue nuroriazmbel. OpraHOUIbI KJIETKH.
OnnomemMOpaHHbIE OPraHOWIBl KJIETKU: 3HAomIazMmaruueckas cerb (JIIC), ammapar
lonbmku, 7AM30COMBI, MX CTpoeHHEe U (GYHKIUH. B3auMocBsSI3b OZHOMEMOpPaHHBIX
opraHouioB kietku. CrTpoeHue rpaHyiaspHOro petukyinyma. CHHTE3 pPAacTBOPUMBIX
6enkoB. CHHTEe3 KJIETOUYHbIX MeMOpaH. ['nagkuii (arpaHyasipHbIN) dHIOTIIA3MATUYECKUI
perukynym. CekperopHas ¢yHkus anmnapata ['onbmku. TpaHCIOpT BEIIECTB B KIIETKE.
Bakyonu pacturensHbix kineTok. Kierounsiit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUIBL.

Crpoenue u (GyHKUMHM MUTOXOHApPUN M miacTul. [lepBuyHbIe, BTOPHUUHBIE U CIIOKHBIE
TUTACTHIBI (POTOCHHTE3UPYIOIIUX SYKAPUOT. XIIOPOIUIACTHI, XPOMOIIIACTHI, JICHKOTIIACTHI
BBICIIIUX PACTCHUIA.

HememOpanubie opranonas! kietku CTpoeHne u (yHKIIMA HEMEMOpPaHHBIX OPTaHOHIOB
kineTku. Pubocombl. MukpodunamenTsl. Mpbllieunble  KIETKH. MUKPOTPYOOUKH.
Knerounsiii nentp. CTtpoeHue M JIBUKEHUE KIYTUKOB U pecHUYeK. MUKpOTpyOOuKH
nuToIIa3Mel. LleHTpromb.

Snpo. O6onouka siapa, XPOMATHH, KapuoIIazMa, S/IPBIIIKH, UX CTPOSHHE M (DYHKIIHU.
Snepubiii  OenkoBbI MaTpukc. I[IpocTpaHCTBEHHOE pAaCMONIOKEHHE XPOMOCOM B
uHTEepdazHoM siape. benku xpomaTrnHa - THCTOHBI.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAs  XapakTEPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOIT)
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AccuMWISIIMA U TUCCUMUIISILIMSL - JIBE CTOPOHBI MeTabonau3Ma. Tumnbsl 0OMEeHa BEIEeCTB:
aBTOTPOHBIH M TreTepoTpodHbIi. YdacTHe KHCIOpOAa B OOMEHHBIX IpoIeccax.
OHepreTuueckoe obecnedyeHue KieTku: npeBpaiieHne AT® B oOMeHHBIX Mpolieccax.
@depMEeHTAaTUBHBIN XapakTep peakuuid KIEeTOYHOro wmetabonusma. DepMeHTh, HuX
CTpoeHHEe, cBOMcTBa M MexaHu3M JeictBus. Kodepmentsl. OTnuunst (GepMEHTOB OT
HEOPraHMYECKUX  KaTajJu3aTopoB.  benku-akTuBaTOpsl U OENKU-UHTUOUTOPHI.
3aBUCUMOCTb CKOPOCTH (pEpMEHTATUBHBIX pPEaKLUN OT pa3IMUHbIX (PaKTOPOB.
IlepBUuHBII CUHTE3 OpraHMYECKHUX BelecTB B KieTke. doTocunres. Ponb xyopomiactoB
B nporiecce ¢oTtocunte3a. CBetoBast u TeMHoBas das3pl. [IpoaykTHBHOCTH (pOTOCHHTE3A.
Bnusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.
XemocuHTe3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPUMULUPYIOLIUE




OakTepuu, Kene300akTepuu, cepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HAYEHUE
XEMOCHHTE3a.

AHarpobHble opranu3Mbl. Buabl Opoxxenus. [IpoykTel OpokeHHs U UX UCIOJIb30BaHUE
YeNIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHM3MBl KaK OOBEKTHI OHOTEXHOJOTHH U
BO30yauTeNnu OoJIe3HEN.

AdpoOHBIE OpPraHM3MBI. DTalbl SHEPreTHYECKOro odOmeHa. [1oAroTOBUTENBHBIN ATarl.
['mukonus - 6eCKUCIOPOAHOE pacUIeINIEHUE TIFOKO3bI.

buosiornyeckoe okuciaeHue, UM KJIETOYHOE AbIXaHue. Pojib MUTOXOHIpUI B MpoLEeccax
OHMOJIOrYECKOro OKHCJICHUS. [Huknuueckue peaxuuu. OxuciauTensHoe
¢dochopunmupoBanue. IlpenmymniectBa a’poOHOrOo myTH OOMEHa BEUIECTB Iepes
aHa’pOOHBIM. D (PEKTUBHOCTH YHEPTETUUECKOTO 0OMEHA

2.5

Peakuuu matpuyHoro cunresa. [IpuHIKI KOMITIEMEHTAPHOCTH B PEAKIMIX MATPUYHOTO
cuHTre3a. Peanusanus HacneaCcTBEHHOW MHpOpManuu. ['eHeTHuecKuii Ko, ero CBOUCTBA.
Tpanckpunuus -  Marpuunbli  cuHTe3 PHK.  [lpuHmummnel  TpaHCKpUMIUU:
KOMIUIEMEHTAPHOCTh, AHTUIAPAUIEIbHOCTh, ACUMMETPUYHOCTb. TpaHciusiuus U ee
stamnbl. Yyactue TpancnoptHbix PHK B 6uocunTese Oenka. Y cinoBust OmocuHTe3a Oelka.
KoaupoBanue amuHokuciaoT. Posib pubocom B GnocunTese Oemka.

Opranuzaiusi reHOMa Yy MPOKapuOT U JSYKapuoT. Perynsuus akTUBHOCTH TEHOB Y
npokapuot. 'unoresa onepona (®@. XKako0, XK. Mano). Perynsauus o0OMeHHBIX POIIECCOB
B KieTke. KieTouHslil romeocTas.

Bupycsl - HekieTouHble OPMBI KU3HU U 00JIMTraTHBIE Mapa3uThl. CTpOeHHE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.

BupycHple 3aboieBaHusi 4enoBeKka, JKUBOTHBIX, pacrenmit. CIINZ, COVID-19,
COlLIMaTIbHbIE U METUIIUHCKUE TIPOOIEMBI

2.6

Knerounslii 1mukn, ero mepuonasl u perymsmaus. Matepdaza u muros. OcobeHHOCTH
MPOLECCOB, IMpOTeKalIIux B HHTepdasze. IlloaroroBka KIETKM K JAEJEHUIO.
[Ipecunretnuecknii  (MOCTMUTOTUYECKUH), CHHTETUYECKUH U TMOCTCHHTETUYECKUN
(mMpeMUTOTUYECKUIl) epro/Ibl HUHTEP(DA3HI.

Matpuunsiii  cunte3  JIHK-permmukanus. [Tpyaumner  permmkanuun — JIHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CHHTE3, AHTUMAPAIIIEIBHOCTh. MeEXaHu3M
perummkauun  JITHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl U Temomepasa.
XpoMOCOMHBIA HA0Op KIETKH - KapUOTHN. JIMIIOWAHBIA W TalsIOMJAHBIA HaOOpbI
xpoMmocoM. ['oMonoruunsie XxpoMocomsl. [10J10BbIE XPOMOCOMBI.

Henenne kneTku - Muto3. CTaauu MUTO3a W MPOUCXOISAIINE B HUX MPOILECCH. THUIIBI
muro3a. Kapuokunes u uMTOKMHE3. buonormyeckoe 3HaueHue muTo3a. Perynsuus
MUTOTHYECKOTO LIMKJIa KIeTKU. [Iporpammupyemas KieTouHasi THOeNb - arnonTos.

D yHKIIMOHAIbHAs TECHOMUKA

Opranusm Kak 6Hojoruyeckas CucTemMa

3.1

OnHOKIETOYHBIE, KOJOHHAJIbHBbIC, MHOTOKJIETOYHBIE OpPraHU3Mbl M MHOTOTKaHEBbHIC
OpraHU3MBbl.

@®opMbI Pa3MHOXKEHHUS OPraHM3MOB: Oecrioyioe (BKJIIOYash BEreTaTHBHOE) M IOJIOBOE.
Bunet  Gecrosoro  pa3MHOMKEHHS: TOYKOBaHME, CHOPYJSAIUsS, (parMeHTanus,
KJIIOHUPOBaHHUE.

[TonoBoe paszmuoxkenue. IlosoBbie KieTkH, WM rameTel. Meito3. Cragum Meiosa.
[ToBenenue xpomocom B Mmeno3e. Kpoccunrosep. buonornueckuii cMbIca meno3a U
IIOJIOBOTO Tporiecca. Meio3 1 ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[Ipen3aponpimeBoe  paszButue. [ameroreHe3 y KUBOTHbIX. [loyiOBbIE — Keme3bl.
OObpazoBanue M pa3BUTHE MOJIOBBIX KieTok. Cnepmarorene3 u ooreHe3. CrtpoeHue
MOJIOBBIX KJIeTOK. OmIofoTBOpeHre U SMOPHOHAIBHOE Pa3BUTHE KHUBOTHBIX. CriocoObI




OILJIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOe pa3BUTHE OpraHU3MoB (oHTOreHes3). Ctaauu sMOpHOreHe3a KUBOTHBIX
(ma mpumepe narymku). JpoOnenue. Tumbl apoOnenus. OcoOeHHOCTH IpOOTIEHUS
MJIEKOTHUTAIONIUX. 3apOABIIIEeBbIC JTUCTKH (TaCTPYIIALN). 3aKIaKa OpraHOB M TKaHeH u3
3apOJIbIILIEBBIX JIUCTKOB. B3anMHOe BiMsAHHME YacTel pPa3BUBAIOILErOCS 3apojblilia
(oMOpuoHanbHas MHIAYKIMA). 3aKiajka IUIaHa CTPOCHHUS S>KUBOTHOTO KaK pe3yibTar
HepapXWYeCKUX B3aUMOJICUCTBUI TEHOB. BimsHue Ha SMOpPHOHAIBHOE pPAa3BUTHE
pa3nuyHbIX  (AKTOPOB  OKpyXaromied cpeasl. PocT u pa3BUTHE  >KUBOTHBIX.
[ToctaomOpuoHaneHbii  miepuona. Ilpsimoe w  Hempsimoe pasBuTHE. PasButue c
MeTamMop(o30M y OEClO3BOHOYHBIX W MO3BOHOYHBIX JKMBOTHBIX. buomormueckoe
3HaYeHHE TMPSMOT0 M HEMPSIMOTO Pa3BUTHUS, MX DPACIPOCTpaHEHHE B MpHpojae. Tumbl
pocTa >KMBOTHBIX. DakTOpbl peryasiiid pocTa >KUBOTHBIX U uenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO Pa3BUTHUA Yy JKUBOTHBIX M 4esloBeka. llepuonbl oOHTOreHes3a
4eJI0BeKa.

Pasmuoxxenne u pasButue pacreHuid. ['ameroput m cropodur. Meito3 B KUZHECHHOM
muKie pacteHuid. OOpa3zoBaHMe crop B Ipolecce Melos3a. I'ameTorenes y pacTeHuid.
OmnogoTBOpPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. /[BOMHOE OMIOJOTBOPEHUE Y
IIBETKOBBIX pacTeHuid. OOpazoBaHME M pPa3BUTHE CEMEHH. MeXaHHM3MBbI PeryJsuu
OHTOTEHE3a y PACTEHHM U KUBOTHBIX

3.2

Uctopust ctaHoBieHUS] M pa3BUTUSI I€HETHKUA KakK Hayku. OCHOBHBIE T'E€HETUYECKHE
MOHATHS U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI, AJJIEJbHBIE T'€HbI, AIbTEPHATUBHBIC
MPpU3HAKHU, JOMUHAHTHBIM W PELIECCUBHBIM MPU3HAK, TOMO3UIOTa, T€TEPO3UTOTA, YUCTas
JIMHHUS, TUOPUIBI, TCHOTHII, (denoTHII OcHOBHBIC METO/IBI TCHETHKH:
rUOPHUI0IOTHUECKUM, TUTOIOTHYECKHM, MOJIEKYIISIPHO-T€HETUUYECKHIA

3.3

Mounorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHaens - 3aKoH eAMHOOOpasus
ruOpuioB nepBoro mnokojeHus. [IpaBuno nomuHupoBaHus. Bropoil 3akon Menaens -
3aKOH  paclleruieHus Tpu3HakoB. Lluromornyeckue OCHOBBI ~ MOHOTHOPHIHOTO
CKpeluBaHus. [ umore3a Y4uCTOTHI raMeT.

AHanu3upyromiee  ckpemuBaHue.  [IpoMexxyTOuHbBI ~ XapakTep  HacCJIEeJIOBAHMS.
Pacuienienue nprus3HakoB PU HEMOJIHOM JOMUHHUPOBAHUU.

JlurubpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHaens - 3aKOH HE3aBHCHMOIO
HacJeA0BaHus Mpu3HakoB. [{uTosornyeckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMS.
CuerieHHoe  HacienoBaHue mpusHakoB. PaGotet T. Moprana. CuerieHHOe
HACJIEIOBAHUE TEHOB, HAPYIIECHHUE CUEIJICHHUS MEXIy Te€HaMH. XPOMOCOMHasi TE€OpHUs
HacCJIeACTBEHHOCTH.

I'eneruka nosa. XpoMOCOMHBIH MEXaHHU3M ONPEIENIECHUS MoJia. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. l'OMOraMeTHblii W TeTeporaMeTHbld MOJI. ['eHeTHdeckas CTpyKTypa
MOJIOBBIX XpOMOCOM. HacnmemoBanwe NMpU3HAKOB, CIEIUIEHHBIX € MOJIOM. ['@HOTHN Kak
LeJocTHas cucrteMa. I[lnenoTponus - MHOXECTBEHHOE AEHUCTBUE reHa. MHOKECTBEHHBIN
ajutenu3M. BzaummoneicTBue HeayUIeNbHBIX TEHOB. KoMIJIeMEHTapHOCTh. JMHUCTa3.
[Tonumepus

3.4

B3aumoneiictBue renotuna u cpensl npu (popmupoBaHuu (enoruna. V3MeHUMBOCTD
npu3HaKkoB. KadecTBeHHBIE M KOJMYECTBEHHBIC NPHU3HAKK. BHIpl HM3MEHYHMBOCTH:
HEHACJICACTBEHHAs U HACIIEACTBEHHAS.

MoaudukannonHas U3MEHYMBOCTb. Poib cpenbl B (hOpMUPOBAaHMM MOAM(PUKALMOHHOM
n3meHunBocTH. HopMma peakuuu nprusHaka. BapuanvoHHBIN psifi M BapualMOHHAs KpUBast
(B. Noranncen). CoiicTBa MoIu(PUKAIIMOHHON N3MEHUYHNBOCTH.

I'enotunuueckas HM3MEHUYUBOCTL. (CBOKWCTBA T'€HOTUIHNYECKOH WM3MEHUYMBOCTH. BHOBI
TeHOTUITNYECKON U3MEHYMBOCTH: KOMOMHATUBHAsL, MyTal[IOHHAsL.

KomOuHaTuBHas W3MEeHYMBOCTh. Mei03 M MOJIOBOM MpoLece - OCHOBa KOMOMHATHBHOM




W3MEHYMBOCTH. POIbp KOMOWHATHBHOW W3MEHYMBOCTH B CO3JaHHH TE€HETUYECKOTO
pa3zHo00pa3us B mpejenax OJHOTO BUA.

MyTtarnmonHas W3MEHYMBOCTh. Buabpl MyTamwii: TeHHBIE, XPOMOCOMHBIC, TEHOMHEIE.
CroHTaHHbIE U MHAYLUHUPOBAHHBIE MyTalluu. SIiepHbIE U IIUTOIIA3MAaTHYECKUE MYTallUH.
ComaTtnyeckue U mojaoBble MyTauuu. [[pudrHbl BOSBHUKHOBEHUS MyTaluid. MyTareHsl u
WX BIMSHUE Ha OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO MpoIecca. 3aKOH
TOMOJIOTHYECKHX PSAIOB B HaciencTBeHHoi n3aMenunBocty (H.U. BaBunos). Baesnepnas
M3MEHYHMBOCTh U HACIIEJICTBEHHOCTh

3.5

Kapuorun uenoseka. MexayHapoaHass mporpaMma HCCIIEIOBaHUS T'€HOMAa YEJIOBEKA.
Meroapl  W3y4deHUsT T'CHETHMKM  YEJIOBEKA:  TI'C€HEAIOTHYECKUU,  OJIM3HEIOBBIMH,
LUTON€HETUYECKUM,  IMOMYJSIUUOHHO-CTATUCTUYECKUM,  MOJICKYJISIPHO-T€HETHYECKH.
CoBpemeHHOe onpejeeHue TeHOTHIIA: MOJTHOICHOMHOE CEKBEHHpPOBaHUE,
FEHOTUIIUPOBAHUE, B TOM uuciae c¢ nomompto II[[P-ananu3za. HacnencrBennsie
3a0oneBaHusl 4ejoBeKa. ['€HHbIE M XPOMOCOMHBIC OOJIE3HH deloBeKa. boiesHu ¢
HACJICJICTBEHHON MpPeIpacloyioKEeHHOCThIO. 3HAUYEHHE MEAMUIMHCKON TEeHETHKU B
MPEAOTBPAICHUH U JICUCHUU TeHETHYCCKUX 3a00JieBaHui yemoBeka. CTBOJIOBBIE KIIETKH

3.6

JlomecTukanus U CeJICKIUs. 3apOKICHHE CEIEKIMU U JoMecTukaiuu. Yuenue H.U.
BaBuioBa 0 IEHTpax MPOMCXOXKIEHHUS M MHOTOOOpasusi KyJIbTYpHBIX pacTeHuid. Poib
CEJICKUIMU B CO3JaHUU COPTOB PAaCTEHHM M MOpoA XKUBOTHBIX. COpT, mopoja, IITaAMM.
3aKOH TOMOJIOTMYECKUX pSAJOB B HacieacTBeHHoM m3meHuumBoct H.M. BaBuiosa, ero
3HAYEHUE JUIsl CEeIEeKIIMOHHOM paboThI.

Metoael  cenekuumoHHOM — palOoTbl.  MckyccTBeHHbBII  0oTOOp:  MaccoBbli U
VH/IMBUAYaIbHBIA. JTanbl KOMOMHAIIMOHHOM cenekimu. McnbiTanue npousBoauTesnei mno
moToMCTBY. OTOOp 1O TEHOTHIY C TTOMOIIBIO OIEHKH (PEHOTHUITA TOTOMCTBA M OTOOp TIO
reHoTUIly ¢ nomolsto ananmsa JJHK.

HckyccTBeHHBIM MyTareHe3 KakK METOJl CENEKIIMOHHOW paboThl. PaguanuoHHBIA H
XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYTalMil Yy KyJbTypHBIX ()OPM OpPIraHU3MOB.
Hcnonb30BaHne T€HOMHOTO peJakTUpOBaHUS U MeToJoB pexomOuHaHTHBIX JIHK nns
MOJIYYEHUS UCXOHOTO MaTepHraia sl CEIEKIUU.

[Tonyuyenune mnonumiuouaoB. BHyTtpuBugoBas rulpunusanus. bnmuskopoacTBeHHOE
CKpelIMBaHue, WM HHOpuAuHr. HepojacTBeHHOe CKpeluBaHHe, WM ayTOPUAMHI.
I'erepo3uc u ero mnpuumHbl. Vcnonb3oBanue rerepo3uca B cenekuuu. OTaaneHHas
rubpuauzanusa. Ilpeononenue Oecruiofus MEXBUAOBBIX THOpUIOB. JlOCTHIKEHUS
CEJIEKIIMY PACTEHUM U )KUBOTHBIX

3.7

OOBbeKThl, HCHOJb3yeMble B OWOTEXHOJIOTHUHU, - KJIETOYHbIE U TKAHEBBIE KYJIBTYpBHI,
MHUKPOOPIaHU3MBI, UX XapaKTepUCTUKA. TpagulMoHHas OMOTEXHOIOIUs: XJIeOoneyeHue,
MOJIyY€HUE KHCIIOMOJIOUHBIX MPOAYKTOB, BHUHOJAETHE. MHUKPOOMOIOTHYECKHIl CHUHTES.
OOBeKTHl MUKPOOHOIOrHYecKHX TexHoJorui. IIpom3BoncTBo Oenka, aMUHOKUCIOT H
BUTAaMUHOB. VICKYCCTBEHHOE OIUIOAOTBOpPEHUE. PEKOHCTpyKUuA  SAWIEKIECTOK U
KJIOHUPOBAaHHE KUBOTHBIX. METO/I TpaHCIUIAHTALUU SIAEP KIIETOK.

XpOMOCOMHAsI ¥ T€HHasi MHKEHEPUs. VICKyCCTBEHHBIN CMHTE3 T'€Ha U KOHCTPYUPOBAHUE
pexomOuHanTHbeIX JIHK. JlocTwXeHMs M TNEpCrneKTUBB XPOMOCOMHOM M Te€HHOM
UHXeHepuu. MenuiuHckue OuoTexHosoruu. Mcnoap30Banue CTBOJIOBBIX KIETOK

CucrteMa 1 MHOTOOOpa3ue OpraHMYECKOro MUpa

4.1

buonorunueckoe pasHooOpasue opranu3MoB. COBpeMEHHas CUCTEMa OpPraHU4ecKOro
mupa. [IpuHumne! kaaccugukanuy opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpPTraHHU3MOB.

OCOOEHHOCTH CTPOCHUS U KHU3HEASATEILHOCTH OJHOKIETOUYHBIX OpraHu3MoB. baktepun,




apxew, OIHOKJIETOYHblE TpHObI, OIHOKJIETOYHBIE BOJOPOCIH, JAPYTUE€ MPOTHUCTHI.
Kononnanbable opraHusMbl. JIBHKeHHE OJHOKJIETOYHBIX OPTraHU3MOB: ameOOMHOE,
KT'YTUKOBOE€, PECHHUYHOE. 3alllUTa Yy OJHOKJIETOYHBIX OPraHU3MOB. Pa3npaxxuMocTs y
OJIHOKJIETOYHBIX OPraHU3MOB. TaKCHUChI

4.2

MHorokiieroynble pacTeHus. B3auMOCBA3b 4YacTei MHOTOKJIETOYHOIO OpraHu3Mma.
TkaHu, OpraHbl M CHCTEMBI OPraHOB MHOIOKJIETOYHOrO oOpraHu3ma. OpraHusMm Kak
ennHoe 1enoe. Tkanum pacteHuidl. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
IIOKPOBHAsA, IPOBOJAIIAsA, OCHOBHAsA, MexaHHuecKasi. OcOOEHHOCTH CTpOeHUs, (PyHKIuit
U PACIOJIOKECHNS TKAHEHW B OPraHax pacTeHUN

4.3

BereratuBHble M TIeHepaTUBHBIE OpraHbl pacTeHuil. (DYHKIMHM OpPraHOB U CHCTEM
opranoB. Kapkac pacreHuil. J[BUKE€HHME MHOIOKJIETOYHBIX PACTEHHWI: TPOMU3MBI H
Hactuu. [lornomenue BOAbl, YIIEKUCIOTO Ta3a U MUHEPAIbHBIX BEUIECTB PACTCHHUSIMU.
Hbixanue pacteHuil. Juddysus ra3oB uepe3 MOBEpPXHOCTh KIETKH. TpaHCIOPTHHIE
CUCTEMBI pacTeHUW. Brijenenne y pacTeHuid. 3amura y MHOTOKJIETOYHBIX pPacTeHHI.
Kyrtukyna. CpencrBa nacCUBHON M XUMUUYECKOM 3aIIUThl. DUTOHIUABI.

PaznpaxuMocte W peryiasnuss y OpraHu3MoB. Pa3apakMMOCTb W peryisiuus y
MHOT'OKJIETOYHBIX pacTeHH. POCTOBbIE BelleCcTBa U UX 3HAUECHHE

4.5

MHorokierounble XUBOTHbIE. B3anMOCBS3p 4YacTeil MHOTOKJIETOYHOIO OpraHu3Ma.
TkaHu, OpraHbl W CHUCTEMBl OPTraHOB MHOTOKJIETOYHOrO opraHuzma. OpraHusM Kak
enuHoe 1enoe. I'omeocTtas. TkaHM >KMBOTHBIX M dYeJIoOBeKa. THIILI KMBOTHBIX TKaHEH:
SMUTENNAIbHAS, COCIWHUTENbHAs, MBbIIIeUHas, HepBHass. (OCOOCHHOCTH CTPOCHWS,
GYHKIUI 1 pacloIoKeHUs TKaHEeH B OpraHax )XUBOTHBIX U YEJIOBEKa

4.6

Oprasbl U CUCTEMBbI OPraHOB XUBOTHBIX. DYHKIMM OPTraHOB M CUCTEM opraHoB. Omopa
Tena opraHu3MoB. CKelleThl OHOKIETOYHBIX U MHOTOKJIETOUHBIX KUBOTHBIX. HapyxHbIH
Y BHYTpeHHU ckeneT. CTPOCHUE U TUIIbI COEIMHEHUS KOCTEH.

JIBUu>KeHHe MHOTOKJIETOUHBIX >KUBOTHBIX. [IuTanue kuBoTHbIX. [IuTaHue MO3BOHOUYHBIX
JKUBOTHBIX. JlpIxanue ®uBOTHBIX. KoxkHOE npixanue. JKabepHoe U IeroYHOe JbIXaHHe.
JlbIxaHue MO3BOHOYHBIX >KUBOTHBIX. ODBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS JIETKHX
MMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHas cUCTeMa 4YelloBeKa. MeXaHu3M BEHTWIALUU
JErKUX y OTHUI] U MJIEKONUTAIOLUX. TpaHCHOpPT BEIIECTB y OpPraHU3MOB. TpaHCHOpT
BEILIECTB Yy JKUBOTHbIX. KpoBeHOocHas cucrema u ee opranbl. KpoBeHocHasi cuctema
MO3BOHOYHBIX JKMBOTHBIX. Kpyru kpoBooOpaieHus. OBOJIOLNHOHHBIE YCIOKHEHUS
CTPOEHHUS KPOBEHOCHOM CHUCTEMBI NTO3BOHOYHBIX JKMBOTHBIX. BhlesieHne y OpraHu3MoB.
Brinenenne y xuBoTHbIX. CokpaTuTenbHble Bakyosd. Opranel BbigeneHusa. CBs3b
MOJOCTH TeJa € KPOBEHOCHOW M BBIACIUTEIBHOM CHCTEMaMH. Bblaenenue y
MO3BOHOYHBIX JKUBOTHBIX. 3allUTa Y MHOTOKJIETOYHBIX HUBOTHBIX. [IOKpOBBI M HX
Mpou3BOAHBIE. Pa3apakMMOCTh M peryisuus y oOpraHusmoB. PazapaxxuMocts y
OJTHOKJIETOUYHBIX ~ opraHu3moB. Takcucel.  Pazgpaxxumocts U perymsimus y
MHOT'OKJIETOYHBIX pacTeHuil. POcTOBbIE BelleCcTBa U UX 3HAUCHUE.

HepBHas cuctema u pediiexkTopHas peryisiiusi y MHOTOKJIETOUHbBIX )KMBOTHBIX. HepBHas
CUCTEMA U €€ OTAEJIbl. DBOJIOIMOHHOE YCIIOKHEHUE CTPOCHHSI HEPBHOM CHUCTEMBI Y
KUBOTHBIX.

Pazpabotka anroputMoB U mporpamm ais 3¢GeKTHBHON (QYHKIIMOHATBHOW aHHOTAIUH
T€HOMOB, TPAaHCKPUITOMOB, MPOTEOMOB, METa00JIOMOB MHUKPOOPTaHW3MOB, PACTCHUI,
JKUBOTHBIX U YE€JIOBEKa

OpFaHI/I3M YCJIOBCKA U €T0 3J0POBLC

5.1

OpFaHI)I U CHUCTCMbI OpraHOB 4YCJIOBCKaA. OTI[GJ'II)I T'OJJIOBHOT'O MO3Tra IIO3BOHOYHBIX




KUBOTHBIX. Pednexc u pednextopHas ayra. be3yciaoBHbIE M YCIIOBHBIE PEQIIEKCHI.
I'ymopanbHast perynsuus W SHIOKpUHHAs CHUCTEMa >XMBOTHBIX M uernoBeka. JKenesbl
SHJOKPUHHOW CUCTEMBI M MX FOPMOHBI. [[eficTBHe TOpMOHOB. B3auMOCBSA3b HEPBHOU H
SHJIOKpUHHON cucteM. ['mnoranamo-runoguzapHas cucrema. Pedueke u peduexkropHast
nyra. be3ycioBHbIe U yCIOBHBIE pe(IEKChI

5.2

3ammra opraHu3ma oT OosiesHed. MmmyHHass cuctema denoBeka. KieTouHwlii wu
ryMOpaJIbHbIA UMMYHHUTET. BposkaeHHbIH, mproOpeTeHHbIH crienupuueckuii HIMMYHHTET.
Teopus kimoHanbpHO-cenekTuBHOro nMmyHnurera (I1. Opmux, ®.M. bepuer, C. Toneragsa).
BocnanurenbHble OTBETHI OpraHu3MoB. Posib BpOKJEHHOIO MMMYHHMTETa B Pa3BUTUU
CUCTEMHBIX 3a00JIeBaHUN

5.3

KpoBeHocHast cuctema u ee opranbl. Cepiie, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpoBooOpareHusi. Pabora cepiia u ee perysius

5.4

Jpixanue uenoBeka. Juddysus ra3oB uepes MOBEPXHOCTh KIETKH. JlpIXaTenbHas
cUCTeMa uesoBeKa. JlpIxarenbHas MOBEPXHOCTb. Perymnsamus asixanus. JlpIxarenbHble
00BEMBI

5.5

HI/IHIGBapI/ITeJ'II)HaSI CHCTEMaA YCIIO0BCKa. OTZIGJ'H)I MUIICBAPUTECIBHOT'O TpakKTa.
HI/IH_ICBapI/ITeJ'IBHLIe JKCIIC3hbI. BHYTpI/IHOJIOCTHoe W BHYTPHUKIICTOYHOC MUIICBAPCHUC

5.6

ITokpoBel u wux mnpousBogHble. Opransl BblgeneHud. lloukun. Ctpoenue u
dbyHkuroHUpoBaHue HedpoHa. DunbTparus, ceKpenuss U 0O0paTHOE BCAaChIBAaHUE Kak
MEXaHU3MBbI PabOTHI OPraHoB BhAEIeHUA. OOpa3oBaHUE MOYH y YeTIOBEKa

5.7

JIBM>KeHHE YelloBeKa: MblleuHast cucreMa. CKeJeTHbIE MBIIIIE 1 uX padota. CTpoeHue
Y TUIIBI COEIUHEHUS KOCTEU

Teopm{ 3BOJIIONIMHU. Pa3BuTHE )KU3HU Ha 3emie

6.1

OomounonHas Teopus Y. [apBuna. IIpennochuiki BO3HUKHOBEHHUS JapBUHHU3MA.
JKusHp u HayuyHas nesrenbHOCTh Y. JlapBHHA.

JIBikyue cuiabl 3Boiouud BuaoB nmo Y. JlapBuHy (BbICOKass HMHTEHCUBHOCTh
Pa3MHOXKEHHUSI OPraHU3MOB, HACIeICTBEHHAss H3MEHYNBOCTh, O0Opb0a 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN U MCKYCCTBEHHBIH 0TOOP).

Odopmnenne cunternueckord Teopun sBomouuu (CT3). HelitpaneHas Teopus
sBostoK. CoBpeMeHHasl HBOJIIOIMOHHAs OMOJIOTHsl. 3HaYeHHE 3BOJIIOIMOHHON TEOpUH B
(bopMHpPOBAHNHN €CTECTBEHHO-HAYYHON KapTUHBI MUpa

6.2

[Tomynsimust kak sjieMeHTapHas enuHuna sBojitouud. COBpeMEHHbIE METOMbI OLIEHKHU
TEHETHYECKOr0 pa3HooOpa3uss W CTPYKTyphl mnomyisiuuid. M3meHenue reHodoHIa
MOMYJISIIMM ~ KaK  AJIEeMEHTApHOE DSBOJIOLMOHHOE SIBJICHHE. 3aKOH TIE€HETHYECKOIo
pasBHoBecus [[x. Xapau, B. BaituGepra.

DOneMeHTapHble (AKTOPHI (IBIKYIIME CHJIBI) JBOJIIOIMU. MyTallMOHHBIA IPOIIECC.
KomOunatuBHass u3MeH4MBOCTh. [Jlpeiidp TeHOB - ciydaliHble HEHAIrpaBJICHHBIE
W3MEHEHUS YacTOT ajiesieil B nmonyaanusax. Dddexr ocHoaTenss. Murpamuu. M3osmus
MOMYJISALMI: reorpaduyueckas (IpOCTpaHCTBEHHAs ), OMoIornyeckas (penpoayKTHBHAS).
EcrectBennpiii oT00p - HampaBisromuil (gakrtop sBomronuu. DoOpMbIl €CTECTBEHHOTO
oTOOpa: ABIKYLIUHM, CTaOWIM3MPYIOUIMHA, paspbiBatouuii (au3pynTuBHbBIN). [lonoBoit
oT0op.

[TpucnocoOIeHHOCTh OPraHU3MOB KaK pEe3yJbTaT MHKpPO3BOIIONMU. BO3HHUKHOBEHHE
MPUCTIOCOOIEHU y  opraHu3MoB. ApomMopdo3bl W uauoanantanuu. [Ipumepst
npucnocoOneHnit y opranuzMoB. OTHOCUTEIBHOCTh MPUCIIOCOOICHHOCTH OPTaHU3MOB.




Bun, ero xpurepun u crpykrypa. BumooOpa3zoBaHue Kak pe3yinbTaT MHKPOIBOIFOIHH.
W3onsnus - kimovyeBoit dakTop BUrooOpazoBanus. IlyTu u cocoObl BU1000pa3oBaHMs:
ajutonaTpudeckoe (reorpaduyeckoe), CHMIaTpuIeckoe (IKOJOTHYECKOe), "MIrHOBEHHOE"
(monurutonn3anus, rudpuau3anys). JmMTeabHOCTh HBOTIOIMOHHBIX MTPOLECCOB.
Mexanu3mbl HOpMUPOBAHUS OMOIOTHUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BOMIONMOHHON OWONIOTMM B Pa3pabOTKE HAYYHBIX METOAOB COXPaHCHHS
OnopazHooOpasusi. MUKPOIBOMIONUS W KOJBONIONMS TApa3UTOB U HMX  XO35CB.
MexaHu3Mbl GOPMHUPOBAHUST YCTOWYMBOCTH K aHTHOMOTHKAM U CIIOCOObI OOPBHOBI ¢ HEll

6.3

Metoapl  M3ydyeHHS MaKpo3BOMIOLMHU. llaleOHTONOTHMYECKHE METOAbl  H3y4YCHHS
sBomtoun. [lepexomanbie HOpMBI U PHIIOTEHETUYECKHUE PSIBI OPTaHU3MOB.
Bbuoreorpadpuueckue meroasl u3ydeHus sBoiouud. CpaBHeHue ¢uopbl U (ayHbI
MaTepUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emun. Buabl-oHAeMUKH U
PEITUKTHI.

DOMOPHUOJIOTHYECKHE U CPABHUTEILHO-MOP(POJIOTHUECKUE METOABI U3YYCHUS IBOIIOIUH.
['eneTnueckue MeEXaHU3MBl HBOJIONUM OHTOTCHE3a M TOSBICHUS HBOJIOIUOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE M aHAJIOTUYHBIC OpraHbl. PynuMeHTapHbIE OpraHbl |
aTaBU3Mbl. MOJIEKYJISIPHO-TEHETHUECKUE, OMOXUMHUYECKUE U MaTEeMaTUYECKHE METOJIbI
U3ydeHHs] JBONIONMU. ['oMosnorumyHble TeHbl. COBpPEMEHHBIE METOJBI IOCTPOCHHUSI
(bMIOreHeTUYECKHX IEPEBHEB. X POMOCOMHBIE MYTAIlUH U BOJIOIHS TEHOMOB.

OO0mme 3aKOHOMEpHOCTH (mpaBwiia) HdBOJMIOIMU. HeoOpaTUMOCTh  JBOJIIOLHH.
AnantuBHas paauanys. HepaBHOMEPHOCTH TEMIIOB HBOJIOIIH

6.4

HayuHble rumores3bl NPOMCXOXKICHUS KM3HU Ha 3emuie. AOMOreHe3 M NaHCIEepMUs.
JloHayuHble TpPEACTaBICHUS O 3apOKICHMM SKU3HU (KpeaunoHM3M). [umotesa
MOCTOSIHHOTO CaMO3apOKJICHUS KU3HU W ee onpoBepkeHue omnbitamu @O. Pemu, JI.
Cnamnanuanmy, JI. ITacrepa. IlporcxoxaeHue sKu3Hu 1 acTpOOUOIIOTHSL.

OcHoBHbIE 3Tambl HeOpraHuyecko HBomtouuu. IlnmaHerapHas (reosoruyeckas)
HBOJIIOIUS. XUMHUYecKasl HBOJIOIMS. AOMOTEHHbIM CHUHTE3 OpPraHUYECKHUX BEIIECTB U3
Heoprannyeckux. Omnbir C. Mwumiepa u ['. IOpu. OOpa3oBanue mMONIMMEPOB U3
MoHoMmepoB. KoanepBarHas runore3a A.M. OmapuHa, rumnore3a HepBUYHOTO OyiIbOHA
JIx. Xonnaeitna, reHetudeckas runore3a I'. Memnepa. Pubosumer (T. Uek) u rumoresa
"mMupa PHK" V. T'un6epra. ®opMupoBanre MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.
Uctopuss 3emnu u MetoAbl ee wu3yueHus. VIckomaemble OpraHWYeCKHE OCTaTKU.
I'eoxpoHonoruss u ee wMmeronbl. OTHOcUTeNnbHass M aOCONIOTHAs T'€OXPOHOJIOTHS.
['eoxpoHoIOrMUecKast Kaja: 30Hbl, IPbl, IEPUObI, FTOXH.

HavanpHble aTansl opraHndeckoi 3BooIMU. [1osBIeHNE U YBOMIONMS MEPBBIX KIIETOK.
Opomtonust  Merabonu3Ma. Bo3HukKHOBeHHE mTepBbIX AKocucTeM. (CoBpeMEHHbIE
MHUKpOOHbIEe OMOIJIEHKM KakK aHaJor HepBbIX Ha 3emie cooOmecTB. CTpOMAaTOIMTHI.
[IpoxapuoOThI U 3YKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOMOreHe3). DBOJIOLUOHHOE MPOUCXOXKACHUE BUPYCOB.
[IponcxoxaeHne MHOTOKJIETOYHBIX OPraHu3MOB. BO3HHMKHOBEHHE OCHOBHBIX TpYII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tambl ABONIONWU BBICHIUX pacTeHUd. OCHOBHBIE apoMOpP(O3bl PACTCHUM.
Boixon pacrenuil Ha cymy. llosBiieHHne CIOpPOBBIX pacTEHHMH M 3aBOEBAaHUE MMH CYIIU.
Cemennble pacteHusd. [IpoucxoxaeHne NBETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tallbl IBOJIOLUM KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB - NOSIBIEHHE COBPEMEHHBIX TUIIOB. IlepBbie
XOpioBble KUBOTHblE. JKu3Hp B BoJe. DBOIIOLUSA IO3BOHOYHBIX. I[IpouncxoxxneHue
amoubmii u pentuiuid. [Ipoucxoxnenrne Miaexkonutaomux 1 ntull. [TpuHnmn kiroueBoro
apomopdo3za. OcBoeHrne 6€CrIO3BOHOYHBIMU M TO3BOHOUYHBIMHU )KUBOTHBIMH CYIITH.
Pa3Butne xu3HM Ha 3emiie MO 3paM W TEpHUOJAM: apXeu, MPOTEpO30H, MaJICO30M,




Me3030H, KaiHO30M. OOIas XapakTepuCTHKa KJIMMaTa M TE0JIOTMYECKHUX MPOIECCOB.
[TosiBneHre M pacuBeT XapaKTEpHBIX OPraHU3MOB. YTieoOpazoBaHHME: €ro YCJIOBUS U
BJIUSTHUE HA Ta30BbI COCTAB aTMOC(EpHI.

MaccoBble BBIMMpPAHUS - DKOJOTHYECKHE KPHU3UCHI IpouuIoro. IIpuduHbI U CleaCcTBUSA
MacCOBbIX BhIMHpaHuii. COBPEMEHHBIN AKOJIOTHICCKUNA KPU3HUC, €T0 OCOOEHHOCTH

6.5

Pasmenst wu  3agaum  a”Tpomonoruv. Mertoasl  aHTponosniornd.  CTaHOBIIEHUE
IIPEJICTaBICHUH O POUCXO0KAECHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPUU.
CxoncTBo yenoBeka ¢ KMBOTHBIMHM. (CHCTEMaTH4ECKOE IIOJOKEHUE YEeJIOBEKa.
CBuzerenpcTBa CXOJCTBA YEJIOBEKA C KHUBOTHBIMHU: CPaBHHUTEIBHO-MOP()OIIOTHYECKHE,
sMOpHonoruyeckue, (U3NoI0ro-OMOXUMHUYEcKue, nopeneHdYeckue. OTIMUYUs yeloBeKa
OT XUBOTHBIX. IIpsIMOXOXAEHNE U KOMIUIEKC CBSI3aHHBIX C HUM IIpU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3I'a U BTOPOI CUTHAJIBHOM CHUCTEMBI.

JBwxymme cuiabl  ((pakTopel)  aHTpomoreHesa: OWOJOTHYECKUE,  COLUAJIBHBIC.
CooTHo1IeHHe OMOJIOTMUECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIOIE€HE3E.

OCHOBHbBIE CTaJUM AHTPOIIOTE€HE3a. ABCTpPAJONUTEKU - JIBYHOTHME IIPEIKH JIIOJEH.
UYenoBek yMenbld, NEpBbIC M3TOTOBICHUS Opyaud Tpynaa. YUenoBek NPAMOXOIAIIMNA U
NIEPBBII BBIXOJ JII0IeH 3a npenenbl Adpuku. YenoBek reienb0eprekuii - 00Imuil mperox
HEaHIEPTAJIbCKOIO 4YEJIOBEKAa M 4YeJIOBEKa pa3yMHOro. YenoBeK HeaHACpPTalbCKUM Kak
BU/J| JIIOIEM XOJIIOAHOIO KiIMMara. YeraoBeK pa3yMHbII COBPEMEHHOIO THIIA, IEHUCOBCKUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMu AQpUKH.

DBONIOIUS COBPEMEHHOI'O 4YejioBeKa. EcTecTBeHHBbIH OTOOp B MHOMYJNALMAX YEIOBEKa.
Myranuonssiii nponecc u nonumopdusMm. IlomynsiuoHHble BOJIHBL, Jpeili¢ TI'eHOB,
mMurpanus 1 "3QQPexT ocHoBaTeNs" B MOMYJISAIUSIX COBPEMEHHOTO YEIIOBEKa.
Yenoeueckue packl. [lonstue o pace. bonbume pacel: eBponeouHas (eBpasuiickas),
aBCTpaJO-HErpouiHasl (PKBAaTOpUAJIbHAsA), MOHIOJOUJHAS (a3MATCKO-aMEpPUKAHCKas).
Bpems u myTu pacceneHus yesnoBeka 1o miasere. Enuacrso yenoeueckux pac. Hayunas
HECOCTOSITENIFHOCTh pacu3Ma. [IpUCIocOOIIeHHOCTh YeloBeKa K pPa3HbIM  YCIOBUSM
OKpyXKatomiei cpenpl. BimsHue reorpaduueckoil cpenpl M Apeiipa TeHOB Ha
MOP(OJIOTHIO U (PU3HUOJIOTHIO YEIOBEKA

DKOCHUCTEMBI U MNpUCymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nenst u 3agaun 3xosnorun. CBsI3b 3KOJIOTHH C IPYTUMHU HAYKaMHU.

Mertoab! 3kosnoruu. IloneBsle HaOMOAEHUSA. DKCIEPUMEHTHI B 3KOJOTHU: MPUPOTHBIE U
nabopaTopHble. MonenupoBaHUE B HKOJOTMM. MOHMTOPUHI OKPYXAIOWIEH Cpembl:
JIOKAJIbHBIHN, PETUOHAIBHBIN U T100aIbHBIN

7.2

Okosiorndyeckue (akTopel M 3aKOHOMEPHOCTH HMX jelicTBus. Kiaccudukarms
AKOJIOTMYECKUX (aKTOpOB: abHOTHYEeCKUe, OuoTHYecKue, aHTpomnoreHHsle. OOuue
3aKOHOMEPHOCTH JEWCTBUS dKojorudeckux ¢axtopo. IlpaBuno wmumaumyma (K.
[npenrens, [O. JIubux). TomepaHTHOCTh. OBPUOWOHTHBIE M CTCHOOMOHTHBIC
OpPTraHU3MBI.

AbGuoTtnueckue axTopbl. CBEeT Kak 3Koyornueckuii haktop. JleicTBHUE pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OpraHU3Mbl. DKOJIOTHUYECKUE IPYIIBI PACTEHUM U )KMBOTHBIX 10
OTHOIIIEHUIO K cBeTy. CurHaipHas posib cBera. Potomepuoam3M. Temmeparypa Kak
sKosoruueckuii Qaxtop. JlelcTBre Temmeparypbl Ha opraHusMmbl. llolkuioTepMHBIE U
rOMOMOTEpPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skosorndeckuid gaxtop. Ilpucnocobienuss pacteHuil K MOAEpKaHHUIO
BojHOTO Oanmanca. Knaccudukarus pacTeHuid 1Mo OTHOIIEHHUIO K Boje. [Ipucrnocobnenus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO peXHUMa.

Cpenpl oOuTaHMsSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs, TIyOWHHAs
MIOJINIOYBEHHAsA, BHYyTpUOpraHuzMeHHas. ®OuU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpel




oOuTaHus opranu3MoB. [Ipucrnoco6ienrs opraHu3MoB K )KM3HH B Pa3HBIX Cpelax.
buonornueckue putmel. BHemHue u BHyTpeHHHE pPHUTMBL. CyTOYHBIE M TOAWYHBIE
put™MeL. [Iprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBHIA YKH3HH.
Kuznennsie ¢popmbl opranu3MoB. [Tonstue o xuzHeHHON (opme. XKu3HeHHBIE (OPMBI
pacTeHMil: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHUE
TpaBbl. JKu3HeHHbIE (OPMBI JKUBOTHBIX: THAPOOHOHTHI, TE€OOMOHTHI, A3POOHOHTHI.
Oco0eHHOCTH CTPOCHHMS M 00pa3a KU3HHU.

buornyeckne ¢dakrtopel. Buapl OHOTHYECKMX  B3aUMOJCHCTBUI: KOHKYPEHLHS,
XMIIHUYECTBO, cuMOMO3 u ero ¢opmel. Ilapazutusm, koomepanusi, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxyieOHH4YecTBO). HeTpoduueckue B3aMMOACHCTBUS
(Tormueckue, dopudeckue, padpuueckue). 3HaAYCHHE OMOTHYECKUX B3aUMOICHCTBUI
IUIL  CYLIECTBOBaHMsS OPraHU3MOB B cpeae ooOurtaHus. [IpuHIMI KOHKYPEHTHOTO
UCKITIOUEHHUSI

7.3

DKOJOrM4ecKre XapaKTepUCTUKH nomyisiiuu. [lomynsiius kak 6Guosoruueckas cucrema.
Pose HEOHOpOIHOCTH Cpelbl, PU3NIECKUX OAPHEPOB M OCOOCHHOCTEH OMOJIOTHUU BHIOB
B (OpPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYphl MOMysiiuil. OCHOBHbBIE MOKa3aTelu
MONYJIALIMK: YUCIIEHHOCTD, INIOTHOCTh, BO3PACTHAs U I10JI0Basl CTPYKTYpPA, POKAAEMOCTD,
MIPUPOCT, TEMI POCTA, CMEPTHOCTb, MUTPALIHSL.

DKosorudeckasi CTpykTypa nonyisuuyd. OLeHKa YUCIEHHOCTH momnyisuuu. JuHamuka
MONYyJSALIMM U €€ perysiuud. buornueckuil moTeHUMall MNOMyJsauud. MoaenupoBaHue
OUHAMMKHU nomyssiuu. Kpusble pocta YMCIIEHHOCTH monyisuuu. KpuBble BbIKHUBaHUS.
Perymnsius 4yucieHHOCTH MOMYNALUUNA: posib (PAaKTOPOB, 3aBUCSIIMX U HE 3aBUCAIINX OT
IUIOTHOCTU. DKOJIOIMYECKHE cTpaTeruu BuaoB (r- u K-ctparerun).

[TonstTue 00 »sKomoruyeckoil Humie Buga. Mectoobutanue. MHOromepHass MOJEINb
skojormyeckod Humum JDk.JM. XarumHcoHa. Pa3mepbl  OKOJOTMYECKOM  HUIIM.
[loTeHumanpHas U peaiu30BaHHAsT HULIY.

Bun kak cucrema nonyisinuid. Apeaibl BUIOB. BuIbl MU MX >KM3HEHHBIE CTPATETUU.
3aKOHOMEPHOCTU TMOBEACHHS W MHIpaluid JKMBOTHBIX. buonormyeckue HWHBA3UHU
YYy>KE€POJIHBIX BU/IOB

7.4

CoolmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBsi3M MeXay OpraHU3MamH B
ouorneHo3e. JkocucremMa kKak OTkpbiTasg cucrema (A./[x. Tencnn). @yHKIMOHANIbHbIE
OJIOKM OpraHu3MOB B  3KOCHUCTEME: TMPOJYLEHTbI, KOHCYMEHTBI, pPEIyLEHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nemnu u ceth. AGHOTHYECKHE OJIOKH SKOCHCTEM.
ITouBb! 1 UiBI B 93KOCUCcTEMax. KpyroBopoT BEIIecTB U MOTOK SHEPTHU B SKOCUCTEME.
OcHOBHBIE TIOKa3aTeJd OHKOCUCTeMbl. buomacca M mpoayKuus. DKOJIOrMYEcKHUe
MUPAMUJIBI YUCEIl, DMOMACChl U DHEPTUH.

HanpaBieHHble 3aKOHOMEpHBIE CMEHBI COOOLIeCTB - CykKueccuu. llepBuuHble u
BTOPUYHBIC CYKIIECCHM W WX TPUYHHBL. AHTPONOTCHHBIC BO3JCHCTBHS Ha CYKIIECCHH.
KnumakcHoe cooOriectBo. buopaznoobpasue u moiaHoTa KpyroBopoTa BEIIECTB - OCHOBA
YCTOWYHUBOCTH COOOIIECTB.

IIpuponHbie 3KOCHCTEMBI. AHTPOIIOT€HHBIE SKOCUCTEMBI. ATpodKocucTeMa. ATPOLICHO3.
Pazmaus Mex 1y aHTpONIOTeHHBIMH U TIPUPOIHBIMU YKOCUCTEMaMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢uiopa u dayHa.
CuHanTponu3auusi ropoackoil ¢ayHbsl. buojormueckoe M XO3sIIICTBEHHOE 3Hau€HUE
arpo’KOCUCTEM U ypOO’KOCHCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aUMOJICVICTBUIM OPraHU3MOB B 3KOCUCTEMAX.

IlepeHoc 2HepruM U BEIIECTB MEXAY CMEXHBIMU DKOCHUCTEMAaMH. Y CTOHYHMBOCTH
OpPraHMU3MOB, HOMYJISIIMA M 3KOCHCTEM B YCJIOBUSAX €CTECTBEHHBIX M aHTPONOTE€HHBIX
BO3JICUCTBUI

7.5

buocdepa - oOmernanerapHas 00o104ka 3emMild, TIe CYIIECTBYET MM CYIIECTBOBaja




xu3Hb. Yuenue B.W. Bepranckoro o 6uocdepe. Obmactu 6mocdeps u ee cocras. JKuBoe
BEIIECTBO OHOChEphI U ero QyHKIHUH.

3aKOHOMEPHOCTH CymiecTBOBaHMs Onocheprl. OcobeHHOCTH OMoCchephl Kak II00aabHOM
sKocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemiects u
OMOreOXUMHUYECKHUE ITUKIIBI (YTiIepoia, a30Ta). PUTMUYHOCTE siBJIeHHH B Onocdepe.
3oHaneHOCTH OMOCchepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHApA, XBOMHbIE
Jeca, CMEIIaHHbIE U NIMPOKOJIMCTBEHHBIE JIeca, CTENH, CABAHHBI, ITYCTHIHH, TPOITUYECKUE
Jeca, BBICOKOTOpbst. Kimar, pacTUTENbHBIN U )KUBOTHBIM MUP OMOMOB CYIITH.
CtpykTypa W (QYHKIOUS JKUBBIX CHCTEM, OIICHKA WX pPECYpCHOTO IOTCHIHANA |
ouocdepHbIX QyHKITHI

7.6 DKOJIOTHYECKHe KpHW3UChl W WX NpHYMHBL Bo3melicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3YyIIHOM cpeaibl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJAHOM cpeapl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue nouBbl. OxpaHa NOYBEHHBIX pecypcoB. 3MeHeHue
KJIuMarTa.

AHTpPOIIOTEHHOE BO3JEHCTBUE HAa PACTUTENBbHBIA M KUBOTHbIM Mup. OxpaHa
PacTUTEIBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPHUHIIMIIBI OXpaHbl Mpuposl. KpacHsie
kHuru. Oco6o oxpansiemble npupoaabie Tepputopun (OOIIT).

Boranunueckue caapl ¥ 300J0THUECKHUE MAPKH.

OcCHOBHbIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA U NpUpPObl. PaninonansHoe
MIPUPOJIONIOIB30BAHUE U COXpaHEHHE OMOJIOTHYECKOro pa3Hoo0pa3us 3eMiun

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O TIPOLECCA
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