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MHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY I ONpPEICICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COZIEpKaHUS YydeOHOro mnpenmera «buonorus» cocraBWIN:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKAHUS,
pe3yibTaToB O0y4YeHHs W TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0IIMX LEeNsIX U MPUHIUINAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMbl CPETHErO
obmero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKESHUS O crienu(uKe OUOIOTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECHEUYEHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM TOJIOKEHUSM, ONIPEIEIICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
OuoJ0TUM U €€ CTPYKTYpa.

[Tporpamma o 6uonoruu 1a€T MpeaCTaBICHUE O TeNIIX, 00 00IIel cTpaTerun 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS O0O0ydYaroIIUXCS cpeacTBaMu ydyeOHoro mnpeamera «buomnorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I10
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBs3€H, JIOTMKM 00pa30BaTEeIbHOTO IMpolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCA.

B nporpamMe mo OHONOTHHM TaKXKe YYUTHIBAIOTCS TPEeOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MPEIMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM AEATEIbHOCTH/y4eOHBIX IeHCTBUI 00yJaromuxcs 1Mo
OCBOGHHIO COJIEpP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6monorun (10—12 kmaccel, 6a30BbIi ypOBEHb) pean30BaH MPUHIIHIT
MPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOrO  MBIIUICHUS,
NpPEACTaBICHUN O 37I0pOBOM 0OO0pa3e KM3HH M OCpeXHBIM OTHOIIEHHEM K OKpYXaromien
npupoaHoii cpene. [losTomy Hapsay ¢ H3ydyeHHUEM 00IIeONMOIOTHYECKIX TEOPH, a TaKKe 3HAHUI
O CTPOGHUM >KMBBIX CHCTEM pA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIUX B HHUX
MIPOLIECCOB B MPOrpaMMe 10 OMOJIOTHH YA€TIEHO BHUMAHUE UCTIOIb30BAHUIO MTOTYYCHHBIX 3HAHUN
B TIOBCEJHEBHOW KHM3HM IS PEIICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000OCHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOro TOBEACHUS B OKPYKAIOUIeH MPUPOIHON cpene,
aHalu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YeJIOBeKa Ha COCTOSIHHE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABIEHHOCTH Y4eOHOTO
npeamera «bHOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBhIO OOecreueHHsl YCIOBUN JUIsl pPeLIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MPEAIoiaraet
dopmupoBaHHe y 00ydYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorus Ha ypoBHe cpefHero obiero odpa3zoBaHMs 3aHMMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYarOUIMXCS MPEACTABICHUNH O HAy4yHOM KapTHHE MMpa,
pacumpsieT 1 06001aeT 3HaHUs O KUBOI MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHU, CO3MaéT YCIOBHS MJIs: TIO3HAHWS 3aKOHOB JKUBOW TIPUPOJIEI,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

Bosbmioe 3HayeHwe OWOJOTHST MMEET TakKe Uil pEIIeHUS BOCIHUTATENBHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMAIM3aIy oOydarommxcs. 3ydenue
O6uosornu odbecrnednBaeT ycaoBUs s ((OPMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U WHQOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYIBTYpBI, CIIOCOOCTBYET HWHTETpAIuN
OMOJIOTUYECKUX 3HAHUHM C TMPEJICTaBICHUSMH M3 JIPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazBaHHBIE TONOKEHUS O TPeHA3HAYCHUH YIeOHOTO MpeaMeTa
«buonorus» coctaBuIM OCHOBY JUISl ONPEIETICHUS TIOJX0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TI0
COJIepKaHus, TIPEICTABICHHOTO B IPOTPaMMe TI0 OMOJIOTHH.



OT10op comeprkanus yueOHOro npenmeta «buonorus» Ha 6a30BOM YPOBHE OCYIIIECTBIIEH C
HO3ULUN KyJIbTYpOCOOOPA3HOrO MOAX0/JA, B COOTBETCTBUU C KOTOPBIM OOYYaroIUecs JOJIKHbI
OCBOUTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUS OOIIEH KYIbTYpHI, ONpEACISIOImne
a/IeKBaTHOE IIOBEJICHUE YEJIOBEKa B OKpYXKAIOLIeW NpUPOAHOM cpesne, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU JaesTesibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEp)KaHUs, KOTOpble CIIy>)KaT OCHOBOM s (OPMHPOBAHUSA
IPEJICTaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3AMKU OHMOJIOIHYECKOI0 00pa30BaHMsL.

CTpyKTypHpOBaHHE COJCpX)aHUA YYEeOHOro Marepuaja B HpOorpaMMe IO OWOJIOTHH
OCYILECTBJICHO ¢ Y4€TOM IPUOPUTETHOTO 3HAUEHUS 3HAHUHA 00 OTIMYMTEIbHBIX OCOOEHHOCTSX
JKUBOU IPUPOJIBL, O €€ YPOBHEBOM OPraHU3aLMHU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yueOHoro npeamMera «buosiorusy BbIIENEHBI CIeNyIOIUe CoAep)KaTelbHble TMHUN: «buonorus
Kak Hayka. MeTozpl HayuyHOTro To3HaHus», «KieTka kak Ouonorudeckas cucremay, «Opranusm
Kak Ouonornyeckas cucrema», «CucrteMa 1 MHOrooopasue OpraHn4eckoro Mupa», «BOJIOLUS
YKUBOM NMPUPOAB», « IKOCUCTEMBI U MIPUCYILIUE UM 3aKOHOMEPHOCTH.

Lenp m3yuenuss yueOHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE — OBIIAJCHHE
00y4aromUMHUCS 3HAHUAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMi IKHBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHre YMEHH MCII0JIb30BaTh 3TU 3HAHUSA Ui TPaMOTHBIX JeHCTBUI B
OTHOIIECHUH O0BEKTOB KUBOH MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KHU3HEHHBIX MPOOIEeM.

JlocTikeHue 1eau u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypoBHE
oOecrnieunBaeTcs PEeIICHUEM CIIEAYIOIINX 3a1au:

OCBOCHHME OOYYAIOUIMMMCA CHCTEMbl 3HAHUH O OMOJIOIMYECKUX TEOpHSX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBWIIaX, CIYKalIUX OCHOBOH Uit (hOPMHPOBAHHUS
IpPEJCTAaBICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOoJaxX HAay4yHOro IO3HaHMUS,
CTPOEHUH, MHOT00Opa3sMu MU OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3aluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTIHUH;

¢dopmupoBanre y 00ydarONIMXCsl MO3HABATENBHBIX, WHTEIUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHbIX O IyTSX pa3BUTHUS B OMOJIOTMU HAy4YHBIX B3IVIAJIOB,
ueH U MOJIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3al1y;

CTaHOBJIEHHE Y oOOyd4aromuxcs oOme KyiabTypbl, (DyHKIHMOHAIBHOW TI'pPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYKAIOLIEro MUpa KUBOW MPUPOJIBI Ha
OCHOBAHMH 3HAHWH U OMBITA, TOJYYSHHBIX IPU U3yYEHUN OMOJIOTUH;

dbopMupoBaHre y OO0YYaAIOIMIUXCS YMEHHN WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTHMYECKHX
3HAHUM B IPAKTUYECKOM MAESATEIBHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIUTaHHE YOEXJIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIOBEKOM >XHBOW MPUPOIH,
HE00X0IUMOCTH OEpeKHOr0 OTHOILIEHUS K HEH, COOMIOEHHUS ITUUECKUX HOPM NP MPOBEICHUU
OMOJIOTNYECKUX MCCIIEJOBAHUM;

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TTOBBILIEHUS YPOBHS 3KOJOTHYECKOU
KYJBTYpPBI, JUIsl GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUN M YMEHHUIl B MOBCEIHEBHOM KU3HU JUISl OLEHKU
MOCJEICTBUIM CBOEH JEATENIbHOCTU IO OTHOIICHUIO K OKpY)Kalolled cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOII0ICHNE Mep TPO(HIIaKTHKN 3a00I€BaHU.

B cucteme cpennero obuiero oopazoBanust «buonorusy, n3yyaemas Ha 6a30BOM YpOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM TPEIMETOM, BXOSIIMM B COCTaB MpEeIMETHOW oOnactu
«EcTecTBEHHO-HayUHBIE TPEIMETHIY.

PaGouas mporpamma paccurtana Ha 68 4acoB NMpU M3YUYEHUU MPEIMETa B TEUEHHE TPeX
aetr (10, 11 u 12 kmaccer). Uncnao yueOHBIX 4acoB MPH OYHO-3a04HOM (opme oOydyeHus 68
ayAuTOpHBIX YacoB: 34 yaca B 10 knacce, 17 yacoB B 11 kiacce n 17 yacoB B 12 kiacce. Yucno
y4eOHbIX 4acoB INpH 3a0yHON (opme oOydenuss 68 wyacoB (51 aymutopHbii yac u 17 Ha
camocrositenbHoe uzydenue): 34 uvaca B 10 kmacce (17 uvacoB ayautopHbix U 17 yacoB Ha



CaMOCTOSITENIbHOE U3ydeHue), 17 aynuTopHeIx yacoB B 11 kmacce u 17 ayaguTopHbIX 4acoB B 12
KJiacce.

COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. buojsiorusi Kak Hayka.

Bbuonorus kak Hayka. CBsizb OMOJIOTHH C OOIIECTBEHHBIMH, TEXHHUECKUMH U JPYTUMH
€CTECTBEHHbIMH HaykaMmu, ¢uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouosnoruu B
(dbopMHpOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucremMa OMOIOTHIECKUX HAYK.

Mertobl T03HaHUS XKUBOM NPUPOAbI (HAOII0IeHUE, SIKCIIEPUMEHT, OITUCAHNE, U3MEPEHHUE,
KIJIacCU(UKAIIMsI, MOJISTMPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

Ioprpetsl: Y. Japsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabnuue! u cxembl: «MeTobI TO3HAHUS JKUBOW IPUPOIBI».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

IIpaktuyeckas pabora Ne 1. «Mcnonp30BaHME pPA3IUYHBIX METONOB NPU HM3YYEHUHU
OMOJIOrNYECKUX 0OBEKTOB.

Tema 2. ’KuBble cucTeMbI M1 X OPraHU3aI U,

XKussie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTIndme >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiicTBa OwocwcTteM W WX pasHooOpasue. YPOBHH OpraHHM3alld OHOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJIALHOHHO-BUIOBOM,
9KOCHUCTEMHBIH (OMOTEOIeHOTUYECKHIA), OMOC(HEPHBIA.

JdeMmoHcTpamum:

Tabauiel 1 cxembl: «OCHOBHBIE NPU3HAKU KU3HUY», «YPOBHU OpraHu3allid >KUBOMN
IIPUPOJBI».

O6opynosanue: Moaens Mosekyibl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XUMHMYECKUH  COCTaB  KIETKM. XHMHMYECKHE  DJJEMEHThl:  MAaKpOJJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

OyHKIMM BOJbI M MUHEpPAJIbHBIX BeELIECTB B kieTke. [lojgaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumbie
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YEeTBEpTUYHAs CTPYKTypa). XUMHUUYECKHE
cBoiicTBa OenkoB. buonorunueckue GpyHKINN OETKOB.

®epMeHTHl — OMoNOrMueckue Karanusatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamuupel.  Ominuuss  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTopOB.

VYraeBosl: MOHOCAaXapH bl (TJII0K03a, prubo3a 1 1e30Kkcuprn003a), Jucaxapuabl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosorndeckue QyHKIUN
YIJIEBOJIOB.

Jlununel: Tpuraunepuasl, Qgochomunuael, crepounsl. [uapodunbHO-rUAPOPOOHEIE
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OENKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukiun JJHK. Crpoenne u ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[uronorus — Hayka o kieTke. KnerouHas teopust — npumep B3aMOIECHUCTBUSA HUIEH U
(akTOB B HAYYHOM IMO3HAHUU. METO/IbI U3yUEHHS KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOmue mpu3Haky KJIETOK: 3aMKHYTasl Hapy>KHas
memOpaHna, mosiekynbl JIHK kak renernueckuii anmapar, cuctemMa CUHTe3a OeJka.




Tunbl kiIeTok: sykapuoTHUeckas U Tmpokapuoruueckas. OcoOEHHOCTH CTPOEHUS
MPOKapHOTUUECKON KiIeTKU. Kietounas crenka 6akrtepuil. CTpoeHHE 2YKapHUOTUUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBl KIETOK — KIJIETOYHAS! CTEHKA, MIMKOKAIHUKC, UX (PYHKIIHMH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHKknuu. lluTormmazmMa u €€ OpraHOUIBL
OnxnomemOpannbie opranon bl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKH: MUTOXOHIPUH, I1acTUbl. [IporcxoxkieHne MUTOXOHIPUH 1 I1acTuA. Buasl
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUJIOB KIETKH. BritoueHus.

Snpo — perynasTopHbli LeHTp kieTku. CTpoeHue siapa: saepHas 000104Ka, KapuoIruiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemMoHcTpanum:

[Moptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. Ilneiinen, P. Bupxos, [Ix. Yotcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

Jluarpammbl:  «PacnpeneneHne XMMHUYECKMX JJIEMEHTOB B HEKHUBOW IPHUPOAE,
«PacmnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIE.

Tabauiel 1 cxembl: «lleproguueckast Tabnua XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKkyisl Oenka», «CtpoeHne pepmenTay,
«Hyxkneunossie kucnotsl. JJHK», «Ctpoenne monekynst AT®D», «CtpoeHne 3ykapuoTHUYECKON
KkieTkn», «CTpoeHue KUBOTHOM KieTku», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKU», «Y TIeBOAbY, «JIunuas».

OO0opyoBaHue: CBETOBOM MHKPOCKON, OOOpYyIOBaHME JUIsl MPOBEACHUS HAOIIOJACHUM,
U3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENIBbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTropHble H NpaKTHYecKue padoThbl:

JlaboparopHast pabota Ne 1. «/3yueHue KaTAIUTUYECKOW aKTHBHOCTU (PEPMEHTOB (HA
pUMepe aMHIIa3bl WK KaTanas3bl)y.

JlabopatopHas pabora Ne 2. «l/3yueHue CTpoeHHUs KIETOK PACTCHHH, XUBOTHBIX M
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWIAIMS (TIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTUYecKnii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTtepoTpodHbIii. Poib pepmMenToB B 0OMeHE
BELIECTB U IIPEBPALICHUH DHEPTUU B KIIETKE.

®dortocunre3. CBeroBas u TemHOBas (a3pl ¢orocuHTe3a. Peakumu ¢oTtocuHTe3a.
D¢ dexTuBHOCTH (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. Bausaue yciaoBuit
cpeibl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIolMe OakTepuH. 3HaUeHUEe XEMOCHHTe3a JUIsl KH3HH Ha
3emute.

DOHepreTnyeckuii oOMeH B  KieTke. PaciueruieHue  BeIIEeCTB, BBIJCIEHUE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTarlbl s3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM  KIETOYHOE JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIESCKOTO OOMEHA.

Peakium matpuunoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzamus
reHeTUYecKoil uH@popMmaluu B KieTke. ['eHeTHuueckuil koA U ero cBoicTBa. TpaHCKpUNIIUS —
matpuunblii cunte3 PHK. Tpaucnsus — 6uocunres 6enka. Dtansl TpaHciasainuu. KoxgupoBanue
aMUHOKUCIOT. Posb pubocom B GuocuHTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitus BupycoB (/.
N. VBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IMKJIa BUPYCOB. bakrtepmodarm.
Bone3nu pacteHuii, ;KUBOTHBIX M 4YeNIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc ummyHoneduimra




yenoBeka (BUY) — Bo3Oynutens CIIM/{a. OOpaTHasi TpaHCKPHUIIIUS, peBepTa3a U MHTErpasa.
[TpodunakTrka pacripocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

Ioptpetst: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubl ~ w  cxembl: «Tunbl  nutanus», «Merabonmuszm», «MUTOXOHIPUSY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢ynkumonupoBanue reHa», «Cunre3 Oenmka», «leHermyeckmii  Kon», «Bupych,
«baktrepuodarn», «Ctpoenne u ku3HeHHbIM 1wk Bupyca CIIW][la, Oakrepuodaray,
«Permnukanust JJHK».

ObopynoBanue: moaenu-ammukanuu «Y asoenue JIHK u tpanckpunuumsy», «bnocunres
oenka», «CTpoeHue KIeTKkn», Mosiens cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHMe M HHAUBUAYAJIbHOE PA3BUTHE OPTraHNU3MOB.

Knerounblii 1Mk, WM KU3HEHHBIM MK KieTku. MuTepdasza m mwuro3. Ilpomeccsl,
nporekarome B uHTepdase. Permmkanms — peakius marpuanoro cuHrte3a [IHK. Ctpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUTIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOKEHHSI U MHIUBUIYATbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knetku —muto3. Cragum mutosa. [Ipoueccel, npoucxoasiiye Ha pa3HbIX CTaUsAX
MHTO3a. BHOJIOrMYECKHI1 CMBICT MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

@opMbI  pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe W T1oyioBoe. Buasl  Gecronoro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KJIOHHPOBAHWME OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TosoBo€ pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. Ilpoueccel, mpoucxoasmue Ha craausx meio3a. IloBeneHnue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii CMbICI M 3HaYEHUE MEN03a.

I'amerorenes — nporecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BEIE Kene3bl:
CeMEHHUKHU U simyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMeTr (CrepmMaTo30u,
ANIIeKIIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTeHe3). DOMOpHOHANIbHOE pPa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUSI y TO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, TacTPYJIsIus,
opranorenes. [ToctamOproHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: TPSIMOE,
HenpsiMoe (JIM4uMHO4YHOE). BinsHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pactennil. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHHU, CTalun
pa3BUTHSL.

JdemoHcTpauuu:

Tabauiet u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «J[BOWHOE OIJIOJOTBOPEHHE Y
[IBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «JleneHne KIeTku OakTepuii»,
«CTpoeHHEe TOJIOBBIX KIETOK», «CTpOoeHHE XpOMOCOMbD», «KineTouHbli LMK, «Pernmukarus
JHK», «Mutos», «Menos», «IIpssmoe u HenpsiMmoe pa3BUTHEY, «] aMeTOreHe3 y MIIEKOTTUTAIOIINX
U yesoBekay, «OCHOBHBIE CTAJIMU OHTOTEHE3a.

O6opynoBaHKe: MHUKPOCKON, MHKporpenapaTrsl «CrnepMaTo30uabl MIIEKOIUTAIOLIET0»,
«Slitueknerka muekonuTaroero», «Kapuokunes B kjieTkax KOpenika Jykay, MarHUTHast MOJIEIb-
anmmukanus «Jlenenne knetkny», moaens JJHK, monens meradasnoit XpoMoCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHUYMKA KOpPEIIKa JIyka Ha
TOTOBBIX MUKPOIpENapaTax.

JlabopatopHas pabora Ne 4. «M3yueHue CTpPOCHHMsI TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparax.




Tema 6. HacsiencTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer m 3agaum reHeTtuku. VcTopusi pa3BuUTHUsS TEHETUKU. Pojab LMUTOJOTMU U
AMOPHUOJIOTUY B CTAHOBJICHUH I'€HETHKHU. BKIIa pOCCUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKHA (THOPUIOJOTUYECKHM, IHUTOTCHETHYECKUH, MOJIEKYIISIPHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH  HACIEJOBaHUs MPU3HAKOB, YycTaHoBleHHble [. Mennaenem.
MonorubpuaHoe CKpeluBaHue. 3aKOoH eIMHO00pa3usi THOPUIOB MEPBOTO MoKoJieHus. [IpaBuino
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorel ramer. IlomHoe u
HETOJHOE JJOMUHUPOBAHHUE.

JuruOpugHoe CkpelvBaHUE. 3aKOH HE3aBUCHUMOIO  HACJEJOBAaHUS  IPU3HAKOB.
[{uToreHeTHYEeCKUE OCHOBBI JUTHOPUAHOTO CKPENIMBAaHUSA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnonb3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHMS 1JIs1 ONIPEIeTICHUs TEHOTUIIA OCOOH.

CueruieHHOe HacienoBaHue Tmpu3HakoB. Pabora T. Moprana 1o CHEUICGHHOMY
HAaCJICIOBAHUIO I'eHOB. HapyleHne cuerieHusi TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpUs HACTECTBEHHOCTH. [ eHeTUYeCKue KapThl.

['enetuka mosa. XpoMOCOMHOE OIpPECIICHHE 1M0ja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HaciemoBaHue TpU3HAKOB, CIEIUICHHBIX C
MOJIOM.

N3MenunBOCTh. BUJ1bl N”3MEHUMBOCTH: HEHACIIEICTBEHHASI M HACJIEACTBEHHAas. PoJib cpesibl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapPaKTEPUCTHUKA MOAU(PUKAIUOHHON HN3MEHUYHUBOCTH.
Bapuanuonssiii psinx u BapuandoHHas kpuBas. Hopma peakuuu npusHaka. KoinuecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBenHasi, Wi reHOTHIHYCCKAs, U3MEHUNBOCTh. KOMOMHATHBHAS N3MEHYNUBOCTbD.
Meiio3 u MoNoOBOM mpolecc — OCHOBA KOMOMHATHBHOM M3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuil: reHHbIE, XpOMOCOMHBIE, TeHOMHBIe. YacTtoTa u
MPUYMHBI MyTarii. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIEIACTBCHHON
n3meHuyuBoctu H. 1. BaBuiona.

BuesiiepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
T€HEAJOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMUYECKUM, MOJICKYJISAPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAelieHHe TEeHOTUIIA: MOJHON€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHUIUPOBaHKUE, B TOM uyucie ¢ nomotpio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HM ¢ HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocomMHBIe OoisiesHu. ComaTudeckue © TreHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAHUE. 3HAYECHUE MEIAUITMHCKOW TEHETHKU B
MPEOTBPALICHUH U JICUEHUU TeHeTUYEeCKUX 3a00JIeBaHU YeTTOBEKa.

JdemoHcTpauuu:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabauiet 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIUTOTCHETUYECKasi OCHOBAY,
«3aKOH pacUICIUICHHs] W €ro UIUTOr€HETHYECKas OCHOBa», «3aKOH YHCTOThI TaMET»,
«durubpunnoe ckpenmBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3», «B3aumonencTBue aJlIeIbHbIX TEHOBY, «I eHeTHYeCcKne KapThl pACTEHHM, )KUBOTHBIX 1
yenoBekay, «l'eHeTuka moisa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIJIEHHOTO C TMOJOMY,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buapsl wu3MeHumBocTHY», «MoaudukannoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropay, «['eHeTHKa Tpynm KpoBu», «MyTanroHHas
M3MEHUYHUBOCTD.

O6opynoBanue: MoJenu-anuIuKaun «MoHOrHOpuIHOe cKperuBaHue», «HemomHoe
TOMUHUpOBaHUEY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U




Mukporpenapar «JIpo3oduna» (Hopma, myranuu HopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlaGopaTopHble M IpaKTHYeCKUEe padoThI:

JlaGoparopHas padota Ne 5. «/3yuenue pe3yabTaToB MOHOTHOPUIHOTO U AUTUOPUTHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlabGopaTtopHas pabota Ne 6. «M3yyeHne MoaupuKalMOHHONW U3MEHYMBOCTH, TIOCTPOCHHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopaTopHas pabora Ne 7. «AHaM3 MyTanmui y Apo30oHUIbI HA TOTOBBIX
MHUKpOIIpenaparaxy.

[IpakTuueckas padora Ne 2. «CocraBiieHue 1 aHaJTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M MPOIECC. 3apOKACHUE CEIEKIMU W JAoMecTukanus. Yuyenue H.
M. BaBwioBa 0 IEHTpax MPOUCXOXKIEHUS M MHOT000pas3wsi KyJIbTYPHBIX pacTeHui. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, NOPO/A, LITAMM.

CoBpeMEHHBIE METOJIbI CeNIeKIMH. MacCOBBI ¥ MHAUBHIYAIbHBIH OTOOPBI B CEICKITUU
pacteHuii u kuBOTHBIX. OlIeHKa 3KcTephepa. BIM3KOpOACTBEHHOE CKpEIIMBaHNEe — MHOPUIMHT.
Uucras nuaus. CkpeluBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuanas cuna. Hepoactsennoe
cKkpemuBanue — ayropuaunr. OtmanénHHas ruOpuauzanus U e€ ycnexu. VcKyccTBeHHbIN
MyTareHe3 W IMOJYYeHUE TMOJUIUIONAOB. JIOCTHKEHUSI CEeNeKIHUU PACTEHUM, KUBOTHBIX H
MHUKPOOPTraHU3MOB.

buorexHonoruss kak OTpacib MPOM3BOJACTBA. ['eHHAs HMHXKEHEpHUs. DTambl CO3IaHUS
pexombunantHoit JIHK wu Tpancrennsix opranusmoB. Kierounas umkenepusi. Knetounsie
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYEeCKHe M dSTudeckue mnpobiremsl.. MO -
TeHETHYECKN MOIU(DUIIMPOBAHHBIC OPTaHU3MEI.

JemoHcTpanuu:

IMoprpetsl: H. U. BaBuiios, U. B. Muuypun, I'. /. Kapneuenko, M. ®@. NBaHOB.

Tabnauipl U cxembl: kapta «LleHTpBI MPOUCXOXKIAEHUS U MHOTO0Opa3usl KyJIbTYPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouotexHonoruny, «Kierouneie KynbTyphl U KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

OO0opyoBanue: MYJISDKUA TII0I0B U KOPHEIJIONOB JUKUX (DOPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlaGopaTopHble U IpaKTHYeCKue padoThI:

Okckypcusi «OCHOBHBIE METOJIBI U JOCTHUKEHHS CEJIeKIIMU PACTEHUN M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOMCIIBITATENbHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBosOIIHOHHAS OMOJIOTHS.

[Ipeanochiki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOPHH. DBOJIIOIMOHHAS TEOPUS U €€
MECTO B OMOJIOTHH. BiinsiHIE YBOIIOIIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzetenbcTBa JBOJONHH. [laleOHTOIOTMYECKHE: TIOCIEOBATEIHHOCTD TOSIBIICHUS
BUJIOB B TAJICOHTOJIOTUYECKOM JIETOMHCH, TIepeX0oJHbIe GopMbl. buoreorpadudeckue: CX0ICTBO U
pasznuuue dayH u Gop MaTEpUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHEe: CXOACTBA M Pa3inuvs dMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTWUYHbBIE, PyAUMEHTapHBIC OpTraHbI,
aTaBU3MbI. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJICJCTBEHHOCTH U
OCHOBHBIX META0OJNYECKHUX MyTeH Y BCEX OPraHU3MOB.

OpomononHass Teopust Y. JlapBuna. Ilpennochuiki BO3HUKHOBEHHUS JapBUHU3MA.
JIBwkymme Cuiabl DBONIONWMKA BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE TpHU




OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHUMBOCTh, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonnu (CTD) u e€ 0CHOBHbIE MOJIOKEHUS.

Muxkpossomtonus. [Tomynsanus kak equHULa BUIA U 3BOJIIOLUY.

JBmxyme cuiibl ((akTopsl) SBOJIOLMU BHJIOB B IpUpoje. MyTallMOHHBIM Mporece U
KOMOMHATUBHAs U3MEHUYMBOCTB. [lonmynsaiuonHbIe BOJIHEL U Apeiid reHoB. M3onanus u Murpanusi.

EcrecTBeHHBII 0TOOp — HampabisIomui (akTop 3BOTIONHH. DOPMBI €CTECTBEHHOTO
otbopa.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3yabTat 3Borouy. [IpumMepsl npucnocobaeHuit
y OpraHu3MoB. ApoMop(h03bl U UIMOATANITALIUH.

Bun u BupgooGpasoBanue. Kputepun Bunma. OcHoBHbIE (OpMBI BHI000pa30BaHUS:
reorpaduueckoe, 3K0JI0rHYecKoe.

MaxkposBosrorus. @opMbl HBOIIONUK: (prUIeTHYecKas, JTUBEPreHTHasi, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3Bosonuu.

[Ipoucxoxaenue  OT  HecHeUAJIM3UpPOBaHHBIX  IpenkoB.  [Iporpeccupyromas
crienyanu3anus. AfanTUBHAs pagualus.
JdemMoHcTpanum:

[Moptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K. M. bap,
9. I'ekkensb, @. Mrosep, A. H. CeBeprios.

Tabmuuel u  cxembl: «Pa3BuTue oOpraHu4yeckoro Mupa Ha 3emie», «3apoJIbIlIH
MIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@PopMbl OOprObI 3a CYILIECTBOBaHHUEY,
«EctectBeHHblit  0TOOp», «MHOroobpazue coproB pacteHuil», «MHoroo0Opasue mnoposa
YKUBOTHBIX», «[Honynsauumy, «MyTtaunoHHas U3MEHYMBOCTD, «ApoMOop(o3bD»,
«Mnnoanantanumn», «OO6mas nereHepauus», «JBwxyuiye cuiibl 3Bomonuny», «Kapra-cxema
mapupyra nyremectsus Y. [lapsuna», «boppba 3a cymiectBoBanue», «lIpucrnocoOieHHOCTh
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O06opynioBaHue: KOJUIEKINS HACEKOMBIX C PA3IMYHBIMU TUIIAMH OKPACKH, HA0OP TI0/IOB U
ceMsiH, Kosutekuus «lIpumepsl 3alUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», Mozielb «OCHOBHbIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta IO3BOHOYHBIX .

buoreorpaduyeckas kapra Mupa, KojuleKuus «DopMbl COXPaHHOCTH HCKOMAeMbIX
JKUBOTHBIX M PACTEHMI», MOJeNb anmumkanusa «llepekpéct XxpomMocomM», BIIaKHBIE INperapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (OpMbI KPbUILEB U OKPACKH TEJA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopnast pa6ota Ne 1. «CpaBHeHHE BUIOB IO MOP(POJIIOTHIECKOMY KPUTEPHIOY.

JlaGopatopnas pabGotra Ne 2. «OmnucaHue NpPUCHOCOOIEHHOCTH OpraHuzMa Hu eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU Ha 3emJie.

JloHay4yHbIEe NIPEACTABICHUS O 3apOXKACHUM KU3HU. HaydHble rUnoTe3bl BOSHUKHOBEHMS
KU3HM Ha 3emiie: aOMOreHe3 M MaHcnepMus. XUMHUYECKas 3BONIOLMSA. AOUOTCHHBIM CHUHTE3
OpPraHMYECKUX BEILIECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBosroK. HaganbHble sTansl 6uonorudeckoit spomonuu. ['unoresa PHK-mupa. opmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBhle KIETKM U UX HBOJIOLHAL.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3zButue xxu3nm Ha 3emie o spam u iepuoaam. Katapxeii. Apxerckas u mpoTepo3oickas
apel. [Taneo3olickast 3pa u €€ meproIbl: KeMOPUICKUHN, OPAOBUKCKUM, CUITYPUICKUH, TE€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepro/ibl: MajleOreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KIMMaTa U IeoJIOTHYECKUX MpolueccoB. OCHOBHBIE ATalbl BOJIIOLUU
PacTUTEIBLHOTO U )KUBOTHOTO MHpa. ApoMop(o3bl Y pacTeHU U )UBOTHBIX. [losBIeHue, pacuBer
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.




Cucrema opraHM4ecKoro Mupa Kak OTpakeHue 3BOIIOLMH. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

OBonronusl  4enoBeKa. AHTpONOJOTrMs Kak Hayka. Pa3BuTue mnpencraBieHU o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3yueHus: antponoreHe3a. Cxo/ICTBa U pa3andMs 4eJloBEeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuwxymue cuibl  (QakTopbl) aHTpomoreHe3a. HacnencTBeHHas HW3MEHYUBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBEHHBIN 00pa3 )KU3HH, U3TOTOBICHUE OPYIUI TPy/la, MBIIICHHE,
peub.

JdemMoHcTpanum:

[Moptpetsl: @. Penu, JI. [Tactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. JapBuH.

Tabnuubl u cxembl: «Bo3uukHoBeHne COTHEUHON CUCTEMbI», «Pa3BUTHE OpraHuueCcKoro
mupay», «PactutenbHas kinerka», <«KuBoTHas kieTtka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOCHUS
YeJI0BEKa U 4eJI0OBEKOOOPa3HBIX 00€3bsIHY,

OOopynioBaHMe: TEOXPOHOJIOTHYECKAs TaOmuIa, KowieKuus «PopMbl COXPaHHOCTH
MCKOIIA€MBbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U NPaKTH4YeCKUE PadoThI:

[Ipaktuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTEHMI U KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIOLNS OPraHMYECKOro MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbBIN HIIN
KpaeBeIUECKU My3eil).

12 KJIACC

Tema 2. Bo3HUKHOBeHHe H pa3BUTHe )KM3HU HA 3emJie.

OCHOBHBIE CTaJAMM U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeIOoBEeK yMEIbIii,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepTranbckui, YenoBek pasymsbld. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILIECTBOBAHUS, 00JACTh PacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBpoNeouHas (eBpa3uiickas), Herpo-
aBcTpajiousiHas  (dKBaTOpuaidbHasg), MOHTOJOUIHAs  (a3MaTCKO-aMepuKaHckas).  YUepTsl
IpUCIOCOOIEHHOCTH MTPECTaBUTENEH YETOBEUECKUX pac K YCIOBUSAM CyIeCTBOBaHUS. ENMHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JdemoncTpanum:

Tabouiel 1 cxembl:  «OCHOBHbIE MeCTa NaJIEOHTOJIOTMYECKMX HAXOJOK IIPEIKOB
COBPEMEHHOI'0 4esoBeKa», «/lpeBHeimue mronn», «JpeBHue moau», «llepBbie coBpeMEHHbIE
moany, «YenoBeueckue pachl».

Ob6opynoBanue: Mynsku  «lIporcxoxaenune uenoBeka» (OOCTbI aBCTPaJIONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIN M300pa)keHHs KaMEHHBIX OpyIuil
MepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEphl, pyouia, ckpebia).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

OKkosjoruss Kak Hayka. 3ajaud M pPasfeiabl dKOJIOTMU. MeToabl 3KOJOTMYECKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUST ~ OpPraHM3MOB:  BOJHAas, Ha3eMHO-BO3IyIIHas, IOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Okonorundeckue (akropsl. Krnaccudukanus skonornyeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBrE IKOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbGunornueckue  (aKTOphpl:  CBET, TeMIeparypa, BIaKHOCTb. DOTONEPHOAU3M.
[TpucniocoOneHust opraHu3MoB K AeHcTBHIO a0noTHYecKruX (akTopoB. bruojgornueckre puTMbl.

buornueckne ¢dakropel. Buapl OHOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLUS,
XUIIHWYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajii3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OHOTUYECKHUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B MPUPOIHBIX COOOIIECTBAX.




ODKOJIOTUYECKHE XapaKTEpUCTUKU Nomynsauud. OCHOBHBIE IIOKA3aTENN IOMYJISLNM:
YHCJIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YHUCJIEHHOCTH MOMYJISILIUY U €€ PeryJisiiusl.

JdemoHcTpaumnu:

Hoptpertst: A. 'ymbonbar, K. @. Pynbe, O. ['ekkens.

Tabnuuel u cxemsl: kapta «lIpupoansie 30HbI 3eMun», «Cpesibl OOMTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHQY30pUn-TyQesnbkn», «[luiessie nemnm».

JlabopaTopHble H IpaKTHYeCKHe padoThI:

JlabopaTtopHas padota Ne 3. «Mopdonorndeckue 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT
oOUTaHU».

JIaGoparopHas pabota Ne 4. «BnusHue cBeta Ha poCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «[1oxcy€r IIIOTHOCTH MOMYJISIMA Pa3HBIX BUIOB PACTCHUI».

Tema 4. Coo01ecTBa M DKOJIOrHYecCKHe CHCTEMBI.

CoobmiectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumiesast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [lonarne 00 skocucremMe M OHOreoIeHoO3e.
OyHKIMOHATbHbIE KOMIIOHEHTbl 3JKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBl, PEIYLIEHTHI.
KpyroBopor BemecTB W TOTOK PHEPIUU B HdKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCUCTEMbI: Ouomacca,
OPOAYKLMS. OKOJOTMYECKHE MUpaMHIbL: TNPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
9KOCHUCTEM: YCTOMUMBOCTb, cCaMOperysnus, pazsurue. CyKkueccus.

[Ipupoanble SKOCUCTEMBI. DKOCHUCTEMBI O03€p M peK. ODKOCUCTEMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpOTIOTEHHBIE DKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pO03KOCUCTEMBI. bruonorndeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak (akrop yctoduBocTH KocucteM. CoxpaHeHne OHOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYyenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB u cTpykTypa Ouocdepsl.
XKusoe BemectBo u ero QyHkuuu. OcoGeHHOCTH OHOc(epbl Kak II00aJbHONH 3KOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OMOT€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBOo B Ouocdepe 3emiau. AHTponoreHHbie u3MeHeHus B 6uocdepe. [ modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHuE MPUPOIbI U YenoBeyecTBa. CoxpaHeHHe OnopazHooOpa3us Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIpaBIeHUs PUPOAHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHHsI OMOJIOTHU M OXpaHa IPUPOIBI.

JdemoHcTpaumnu:

Ioprpetsl: A. /Ix. Tencnn, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuie! u cxemsl: «[lumessle nienu», «broreHo3: cocraB U cTpykTypa», «lIpupoansie
coobmiectBa», «llemn mnuraHus», «OKojoruueckas nupamuaa», «buocdepa U UemoBeK»,
«JKocucTeMa MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO Jiecay, «broleHo3 Bogoémay,
«ArpoueHos3», «lIpumepHbIE aHTPONOreHHBIE BO3ICHCTBUS Ha MNpUPOAY», «Baxuelmmue
MCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa W TPYHTOBBIX Bon», «[louBa — BakHeWIIas COCTaBISIOLIAS
ouocheprr», «Paktopsl jgerpaganuu  nouB», «llapHukoBblit  3hdexT», «DaKTOPbHI
PaaMOaKTUBHOTO 3arps3HeHust Onochepsn», «O0mmas cTpykTypa ouochepsn», «Pacpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot azora B mpupoie».

Ob6opynioBaHue: MoJenb-anmuKanust  «Tunuunaele  OMOLEHO3b»,  repOapHii
«PacturenbHble  cooOmiecTBa», Koekuuu — «buoneno3», «Bpenurenn — BajKHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TepOapuu M KOJUIEKIIMM pacTeHUl U  KUBOTHBIX,




IIPUHAJUJIEKALINE K Pa3HBIM SKOJIOTMUECKUM Ipynnam ogHoro Buaa, Kpachas kaura Poccuiickoit
Denepanun, N300pakeHNsI OXpaHIEMBbIX BUI0B PaCTEHUI U KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOT'UN HA BA3OBOM YPOBHE CPE/JHET'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yJarIUMHUCS TIPOTpaMM CpeHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B crpykType JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHMsS mMpeamera «buoyoTHs» BbIIEICHBI
CIIEAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOYYaAIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAEICHUIO,
HaJIMYMe MOTHUBALMU K OOyYeHHUIO OHMOJIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaIOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESTEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
00pa3oBaHus, HAJIMYUE KOJIOTUYECKOTO MPAaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIE IJIaHbI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS INpeamera «buonorus» AOCTUTalOTCs B €IUHCTBE
yueOHOM M BOCIUTATEIbHON JEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMHM, IPUHATHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUsSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MATPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY TpyJda M CTapuieMy MOKOJIEHHIO, B3aHMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIEQUI0O W  TpaJulusaM
MHOTOHAIIMOHANBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUSI y4eOHOTO mpenMeTa «buoIorusy J0IKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTH OOy4aroluXxcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOIEeCTBa,
paciIMpeHue KU3HEHHOTO OIbITa M ONBITA JESITENbHOCTH B IPOIECCE pean3allii OCHOBHBIX
HaIpPaBIEHUH BOCIIUTATENBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOro BOCIMTAHMS:

cOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMK  OOy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOI0 OOIIECTBa;

OCO3HAHWE CBOMX KOHCTHTYI[MOHHBIX MpaB M OO0S3aHHOCTEW, yBa)K€HHWE 3aKOHA U
IIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITENFHOCTH MPHU CO3/IaHUHU YUEOHBIX MMPOEKTOB,
pelIeHny yueOHbIX U [M03HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpPEAEATh COOCTBEHHYIO TO3MLHUIO 110 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE VYUYUTHIBATH B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOKIECHUSAMH, KYyJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOIO BBIIIOJIHEHUS YYEOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJOTHYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NaTPpUOTHYECKOI0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUNUCKOMN TPasKIAaHCKOW MACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH nepel PonmMHON, TOpaocTy 3a CBOM Kpal, CBOXO
Poauny, cBo# A3BIK U KyJIbTYpPY, MPOILJIOE U HACTOALLEE MHOTOHALIMOHAIILHOTO Hapoia Poccuu;



[[EHHOCTHOE OTHOIIEHWE K TPUPOJHOMY HACIEAWI0 U TAMITHHKAM TMPUPOIBI,
JIOCTIKeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBIIGHHE U PAa3BUTHUE
OMOJIOTHH, TOHUMAHUS 3HAUYEHUSI OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B dKU3HU YETIOBEKA U
COBPEMEHHOTO O0IIeCTBa;

uzeitHas yoex 1IEHHOCTb, TOTOBHOCTD K CIYXKEHUIO U 3aiure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHMS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUUBOTO OYAYIEro;

OTBETCTBEHHOE OTHOUICHHE K CBOMM POJIUTENSM, CO3JIaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN *KU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuun;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUY, BKIIIOUasi ICTETUKY ObITa, HAYUHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHMMAaHKUE HYMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXCHHUIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE MPOSBIITH
KauyecTBa TBOPUECKON JIMUYHOCTH;

5) ¢usnuyeckoro BocnUTAHUSA, (OPMHUPOBAHMA KYJBTYPHI 310POBbS U
IMOLUMOHAIBLHOTO 0JIArONnoJIy4usi:

MMOHMMAHHE W Peai3aIys 3I0pOBOr0 U 0€30MacHOT0 00pa3a KU3HHU (3I0pOBOC MUTAHUE,
coOI0ZIcHHEe TUTUEHUYECKUX MPaBUJI U HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHITHI M OTIbIXA,
perymsipHass (uU3MYECKas AaKTUBHOCTH), OEpPEeKHOTrO, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3HMUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTU TMPaBWJI WHIUBUAYATBHOTO W KOJUJIEKTUBHOTO ©O€30MacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJEJACTBUN W HEMPHUATHS BPEIHBIX NPHUBBIUEK (YIMOTPEOJCHUS ATKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYJAOTIO0HE;

FOTOBHOCTh K  AaKTMBHOM  JEATEIbHOCTH  TEXHOJOTMYECKOM W COUHUAIBHOMN
HANPaBIEHHOCTH, CMOCOOHOCTh MHUIIMHUPOBATH, TUIAHUPOBATh U CAMOCTOSITENIHO BBIMOJIHATH
TaKyI0 JIeSITeIbHOCTB;

HMHTEpEC K pa3nu4HbIM chepam mpodeccruoHaNbHON NesSTeNbHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTu30BbIBaTh COOCTBEHHBIE JKMU3HEHHBIE TIAHbI;

TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHMIO M caMOOOpa30BaHUIO HA MPOTSIKCHUH BCEH
KU3HU;

7) 3K0JIOrN4Ye€CKOT0 BOCIITUTAHHUSA :

AKOJIOTUYECKH T1eJIECO00pa3HOE OTHOIICHHUE K MPUPOJIC KaK UICTOUYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYILIECTBOBAHMS;

MTOBBIIICHUE YPOBHS JKOJIOTHYECKOW KYJIbTYphl: MPUOOpPETEHHE OMbITAa TUTAHHUPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX IMOCIEICTBUMN ISl OKPYKAIOIIEH CPeIbl;

OCO3HaHUE TJI00ATLHOTO XapaKTepa KOJIOTHIECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTH MUCIOJIB30BATh MPHUOOPETaeMbIe MPU U3YUCHUH OMOTIOTHH 3HAHUS U YMEHHUS
MpU pelIeHUH TPOoOJIeM, CBSI3aHHBIX C PAlMOHATBHBIM TMPUPOIONOJIb30BAaHUEM (COOITI0IEHNE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HAMPABICHHBIX Ha COXPaHEHHWE PABHOBECHS B HKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOochepbl);



AKTUBHOE HENPUATUE AECHUCTBUM, NPUHOCALIMX BPEH OKPYKAKOLIEH IMPUPOIHON cperne,
YMEHHUE MPOTHO3MPOBATH HEOJArONPUSATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPUHUMAEMBIX
JIEHCTBUN U NIPEJOTBPALLATD UX;

HaJIMYME DPA3BUTOIO 3KOJOIMYECKOI'O MBIIIICHHS], HKOJOTMYECKOM KyJbTyphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTMYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOW M COLMAIBbHOM NpaKkTHUKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HaIIPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUajore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPILLIEHCTBOBAHUE SI3bIKOBOM M UNTATEIbCKON KyJIBTYpBI KaK CpPeICTBA B3aUMOJIeHCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

[IOHUMaHHe creuupuKd OMOJIOTMU KaK HayKd, OCO3HaHHsS €€ pojiu B (OPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABICHUsI 00 OKpYyXKaroIeM
MHUpE KaKk O €IUHCTBE NpPUPOAbI, YelIOBEeKa U oOuecTBa, B IO3HAHUM IPHUPOJIHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH MTPOOIIEM COXpPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHU JUIsl COBPEMEHHOM LIMBUIIM3ALUU: 00ecreueHus
HOBOT'O YPOBHSI Pa3BUTHS MEIULMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUM, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IIOUCKA IMyTeH BbIX0/a U3 II100aJbHBIX
HKOJIOTMYECKUX NPOOJIeM U OOecrieueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B TOJYYEHUH OMOJIOTWYECKUX 3HAHUN B IEJISAX TOBBIMICHHS OOIIeiH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'DPaMOTHOCTH, KaK COCTaBHOH 4acTH (YyHKIMOHAJIbHON
IpPaMOTHOCTH 00ydJarouuxcs, GopMuUpyeMoil pu U3y4eHUH OUOJIOTHH;

IIOHMMaHHE CYIIHOCTH METO/0B IO3HAHHUS, UCIOJIb3YEeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHUS I aHaIM3a W OOBSACHEHHs SBICHUUN
OKpY’KAaIOIIero MUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHE JelaTh OOOCHOBAaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUSA JUISl PELIEHUS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTH HAYYHOMW JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCJIEIOBATEIIBCKYIO ACSITEILHOCTh NHAUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHHI0 M CamM0O00pa3oBaHUIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «buosorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHMPOBO33PEHHsS  OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHbIE
(MeXnpeaMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTH,
SBJIEHUE, TPOLECC, CHCTEMa, HAayuyHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHNe, U3MEPEeHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCAJIbHBIE
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIe, KOMMYHUKATUBHBIE, PETYIATHUBHBIE), 00ECIeUrBaIOIINE
¢dopmupoBaHre (HYHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIIBHOW KOMITETEHLUH OOyYaroIluXcs,
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIIINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON MPAKTHKE.

MertamnpeaMeTHble pe3ysbTaThl OCBOEHHUSI MPOTpaMMbl CpeHEro obuiero oOpa3oBaHuUs
JOJI’KHBI OTPAXKATh:

OByageHne YHMBEPCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH 1CHCTBUSIMU:



1) 0a3oBbIe JJOrHUYeCKHE JeHCTBUA:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTYaJIM3UpPOBATh MPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

UCIOJIb30BAaTh INPU OCBOEGHUM 3HAHUM NpPUEMBI JIOTMYECKOIO MBIIUICHUS (aHaiIu3a,
CHHTE3a, CpaBHEHHMSA, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPHIBATh CMBICT OHOJIOIMYECKHX
HOHATHUH (BBIIEJATh UX XapaKTEPHbIC IPU3HAKH, YCTAHABJINBATh CBSI3U C APYTUMHU ITOHITUSAMH);

OINpEeAEIATh LIENIU JEATEIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHTb PE3YJIbTaThl AEATEIBHOCTHU C IOCTABJICHHBIMU LIEJISIMU;

UCIOJIb30BAaTh OMOJIOTUYECKUE TMOHATUS sl OOBSICHEHUS (PAaKTOB W SBICHUU IKHBOMN
HPUPOIbI;

CTPOUTb JIOTUYECKUE PACCYXKJIEHUS (MHAYKTUBHBIE, JEAYKTUBHBIC, IO aHAJOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTUBOPEUUS B PACCMATPUBAEMBIX SABICHMSX, (POPMYIMPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJIEIbHbBIE CPEJICTBA JUISl NIPE/ICTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHHWI B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUMI Pa3sHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX UH(MOPMALMOHHBIX UCTOUHUKAX;

pa3pabarbIBaTh IUIaH PEHICHUS MPOOIEMBI C YIETOM aHATN3a MMEIOLINXCSl MaTEPUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB ILIEJISM,
OLIEHUBATb PUCKH ITOCIIEICTBUI e TEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH pabOTy B YCIOBHUSIX pEAJbHOIO, BUPTYAJIbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 0a30BbBIE HCCJIEN0BATEIbCKHE IeHCTBHSA:

BJIa/IETh HaBbIKAaMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOEKTHON AESITEbHOCTH, HABBIKAMU
paspernieHus 1npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHNs IPaKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/IOB ITO3HAHUS;

UCIOJb30BaTh Pa3IMYHbIE BUABI JESITEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHUS, €ro
MHTEpIIpETAllUY, PEo0Opa30BaHUI0 U MPUMEHEHHMIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUM Y4EOHBIX M COLIMATIBbHBIX POEKTOB;

(opMHPOBATh HayYHBIN THUIT MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BATEIBHOU NEATETLHOCTH U
KU3HEHHBIX CUTYalLlUsX;

BBISIBJISITH TPUYMHHO-CIIEICTBEHHBIE CBS3UM U aKTyaJU3UpOBaTh 3aJadyy, BbIABUIATh
TUIIOTE3Y €€ PeLIeHNUs, HAXOJUTh apryMEHTHI JUIs 1I0Ka3aTeNIbCTBA CBOMX YTBEPXKIECHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHAJM3UpPOBaTh IIOJIyYEHHBIE B XOJA€ pELIeHHs 3a/laud pe3yibTaTbl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OMBIT;

OCYILIECTBIIATh 1IEJI€HANPABICHHBIN MOMCK NMEpeHoca CPEJCTB U CIIOCOOOB AEUCTBUS B
npodeCCHOHATILHYIO CPeay;

yMETb MEPEeHOCUTh 3HAHMS B [IO3HABATEIbHYIO U  MPAKTUYECKyl0 oO0jacTu
KU3HEJEATEIIBHOCTH;

YMETbh UHTETPUPOBATh 3HAHUSI U3 PA3HbIX MIPEIMETHBIX O0sacTei;

BBIJIBUTaTh HOBBIE WJEH, MpE/UlaraTh OPUTHHAIbHBIE TOAXOJbl M PpEIICHUs, CTaBUTh
po0JIeMbl U 3a/1a4H, JOIYCKAIOIIUE aIbTEPHATUBHbIE PEIICHHUS.

3) pa6ora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(OpManuu (TekcTe ydyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HMH(OPMALMIO pa3IMYHBIX BHIOB U (GopM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;



(GbopMynIHUpoBaTh 3aMpoChl U MPUMEHSATh PA3TMYHBIE METOABl MPHU IMOUCKE U O0TOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIs1 BBITIOJHEHUSI YIeOHBIX 337124,

MPUOOPETaTh OMBIT HCIOIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY TpEACTaBICHUS OHOIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKku, JUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

WCIIOJIb30BaTh HAy4YHBIA SI3bIK B KAueCTBE CPEICTBA MpPU paboTe ¢ OMOIOTrHYECKON
uH(popMalMel: NPUMEHITh XUMUYEeCKue, GU3NYECKue W MaTeMaTH4eCKHe 3HAKW U CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJISIHOCTH;

BIIQJICTh HABBIKAMU PACIO3HABAaHMS W 3aIluThl HWHpOpMamwu, WHOOPMAMOHHON
0e30MacHOCTH JTUYHOCTH.

OBjajieHHe YHUBEPCAIbHBIMUA KOMMYHUKATHBHBIMU J1€CTBUAMM:

1) o0menume:

OCYIIECTBISITh KOMMYHHKAIIMU BO BCeX cpepax »KM3HU, aKTUBHO y4aCTBOBAThH B JTUAJIOTE
WIH JUCKYCCHUU TIO CYILIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CY)KJIGHUSI OTHOCHTEIIbHO BBINIOJHEHHUSI TIpeajaraeMou 3ajadd, Y4YHUTHIBATh HHTEPECh U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WA JUCKYCCUN);

pacrno3HaBaTh HEBEpOAJIbHBIC CpPEACTBA OOINCHUS, MOHMMATh 3HAYCHUE COIUATBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTHU TEPETOBOPHI;

BIIQJIETh PA3IMUYHBIMHU CIIOCOOAMH OOIEHUS U B3aMMOJCUCTBHUSA, TOHUMATh HaMEpPEHUs
JIPYTHX JIOACH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHHE K COOSCEHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CpPEJICTB.

2) cOBMeCTHAA J1eSITeJIbHOCTD:

MIOHUMATh U MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBHIYaJIbHON pabOThl IpH
pelieHny OMOoJOorn4YecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYSI TP pELICHUH y4eOHOM 3a/1auH;

BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX JCUCTBUN C YUETOM OOIIMX UHTEPECOB
BO3MOKHOCTEHN Ka)KJI0T0 4JieHA KOJUIEKTUBA;

MPUHUMATh 1I€JIM COBMECTHOW JI€ATEbHOCTH, OpPraHW30BBIBATH M KOOPJIUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISTE POJIU C YYETOM MHEHUM
YYaCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

OILIEHHMBATh KAUeCTBO CBOETO BKJIAJIa M KaXKJOTO YYaCTHHKA KOMaH/IbI B OOIIMI pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

MpeasiaraTb HOBbIE MPOEKTHI, OLIEHUBATh MJEU C MO3ULMK HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IOBEJEHUE B Pa3IUYHbIX CHUTYalMsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITH MHUIIMATHBHBIM.

OBJjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€HCTBUAMM:

1) camoopranusanus:

UCIOJIb30BaTh OWONOTUYECKHE 3HAHUS JUIS BBIABICHUS MTPOOJIEeM M WX pEUICHUS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH IIEJIEBBIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa3oOBaTENbHOW JESATENBHOCTH U
JKU3HEHHBIX CUTYaIHSIX;



CaMOCTOSITENTLHO COCTABJISATh [UIAH PELICHUS MTPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MIPEIMOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHTYalHUsM;

paclMpsATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMUHBIX MPEANIOYTEHUN;

JeNIaTh OCO3HAHHBIN BHIOOD, apIyMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEUICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO ITUPOKON IPYIUIIMU B PA3HBIX 00JIACTAX
3HAHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJIeTh HaBbIKaMM [103HABATEIbHOMN pe(uIeKCuu KaKk OCO3HAHUS COBEPILAEMbIX JeHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BaTh MPUEMBI pedieKcun
JUIsl OLIEHKU CUTYalllH, BBIOOPA BEPHOTO PEILICHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;

3) npuHATHE ceds1 U APYTUX:

IIPUHUMATh ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI M QPTYMEHTHI IPYTUX NP aHAJIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpammbl COO no Onosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonaorus» HaydHble 3HAHMs, YMEHUS U
CI0COObI nercTBuit o OCBOEHHUIO, UHTEpIIpEeTALNN
U peo0pa30BaHUIO 3HAHUMN, BUJIbI JESTEIBLHOCTH 110 IOJyYEHUIO0 HOBOTO 3HAHUS U IPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyalUsX, a TaKKe B PEATbHBIX JKU3HEHHBIX CUTYaIUsX,
CBsI3aHHBIX ¢ Ouosiorueil. B mporpamMme npenMeTHble pe3yabTaThl MPEICTABICHBI 10 rojiamM
00y4eHwusI.

IIpenmetHble  pe3yabTaThl OCBOEHUs y4yeOHoro mpenmera «buonorus» ¢ 10
KJlacce JOJKHBI OTpaXarh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe U PONU OMOJOIMM B CHCTEME HAy4YHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKAHUE OMOIOrMYECKUX TEPMUHOB U MOHATUN: KU3Hb, KIETKA,
opranusM, MeTabom3M (0OMeH BELECTB U MPEBpalleHNe SJHEPTUHN ), TOMEOCTa3 (CaMOoperysuus),
YPOBHEBas  OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCHpPOM3BEAEHHE  (PEmpOayKIHs),
HACJIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OWOJIOTMYECKHE TEOpUM (KIETOYHas, XpPOMOCOMHas, MYyTallMOHHas,
LEHTpajbHas J0rMa MOJEKyJasipHON Ouonorum), 3akoHbl (I'. Mennens, T. Moprana, H.
W. BaBuioBa) 1 yueHus (0 LIEHTPaX MHOT00Opa3us M MPOUCXOXKICHUS KyJIbTypHBIX pacTeHuil H.
W. BaBuinosa), onpeAemsTh TPaHUIIBI KX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTMM: HAOIIOJCHUE U OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJICHUN, OpraHu3aluss M TMPOBEACHHE OHOJIOrMYECKOTO
HKCIIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HCCIEAYEMBbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX IMOHSATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeaTh BBIBOBI HA OCHOBAaHHH MOJYYEHHBIX PE3yJbTaTOB;

YMEHHE BBLICIATh CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
MpEeBpalleHHs] YHEPruu B KIIETKe, (POTOCHHTE3a, MJIACTHYECKOI0 M IHEPreTHYecKOro OOMeHa,



XEMOCHHTE3a, MUTO3a, MeH03a, OIUIOOTBOPEHHUS, PA3MHOKCHHUSI, WHINBUIYAIBHOTO PAa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE TIPUMEHSTH MONyYE€HHBIC 3HAHUS JJI1 OOBSICHEHHS] OMOJOTHYSCKUX TPOIECCOB U
SBJICHUH, 1151 IPUHATUS MPAKTUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C LENbI0 O0ecieueHus
0€30MaCHOCTH CBOErO 3JI0pPOBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HEOoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OHMOJIOTMHM W OMOTEXHOJOTHH IS paliOHATBHOTO
MPUPOIONOIB30BAHUS;

yMEHHUE peliaTh 3JeMEHTapHble TE€HETUYECKHE 3aJayd Ha MOHO- U JUTHOpHUIHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTSL TIpeJICKa3aHusl HaclIeJOBaHUs IPU3HAKOB Yy OPTaHU3MOB;

YMEHHE BBIMOJIHATH Ja0OPAaTOpHbIE U MpaKTUYeCKue paboThl, COOIII0IATh MpaBuiIa MpU
paboTe ¢ yaeOHBIM U JIA0OpaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHUYECKH OICHUBATh U HHTEPIPETUPOBATh HMH(GOPMALKIO OHOJIOTHYECKOrO
COJIepXaHusl, BKJIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUSA M3 PA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOW MH(OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEPHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTb COOCTBEHHBbIC MHCbMEHHBIE W YCTHBIE COOOIIeHUs, 0000mmas
OMOJIOTUYECKYI0O HMH(POPMAIUI0 H3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMeTrHbIe pe3ynbTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 11-12
KJlaccax NOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBaAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAay4YHOT'0 MHUPOBO33PEHUs, O BKJIAJIE POCCUNUCKHUX U 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PACKPHIBATh COJICPKaHNEe ONOIOTHUECKUX TEPMUHOB U TIOHSATUI: BH/I, IIOMYJISIIHUS,
reHo(OH, SBONIONMS, JBUWXKYIIUME CHIBI ((aKTOpbl) HSBOJIONUHU, MPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJI000pa3OBaHUE, SKOJOrMYecKHe (aKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETTH MMUTaHM, SKOJOrHYecKas mupamuaa, OuoreoreHos, ouocdepa;

yMEHHE Wu3Jarate Ouosiornyeckue Tteopun (dBosonvoHHas teopus Y. JlapBuHa,
CUHTETHYECKas TEOpHs HBOJIOIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojblieBoro cxojactsa K.
M. Bopa, uepenoBaHus I1aBHBIX HalpaBieHud U myter sBomounu A. H. CeBeprioBa, yueHus o
ouoctepe B. U. BepHaackoro), onpeaensiTe TpaHUIIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U OIHCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHMI, OpraHu3alus ¥ TPOBEAEHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBIDKCHUE THIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH MEXKAY HCCICIYSeMBIMU
BEJIMUYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3yNbTAaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHSATHUH,
TEOPH ¥ 3aKOHOB, YMEHHE JIeJIaTh BHIBOIBI HA OCHOBAHUU TIOJIYUEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETSTH CYIIIECTBEHHBIE TIPU3HAKU CTPOCHUS OMOTOTHYECKIX 00BEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYLIEHTOB, KOHCYMEHTOB, pPEIYLEHTOB, OHOr€OlleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIO  O0TOOpa,
BUJI000pa30BaHusl, MPHUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTHMYECKUX (PaKTOPOB Ha
OpTraHU3MBI, TIEPEeHOCA BEIIECTB U TTOTOKA YHEPTHH B DKOCHCTEMAX, aHTPOTIOTEHHBIX U3MEHEHHI B
HKOCHUCTEMax CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB W OHWOTCOXMMHUYECKUX IIMKJIOB B
ouocdepe;

YMEHHE NTPUMEHSTH MTOJIyYeHHBIC 3HAHUS JUTSI OOBSICHEHUST OMOJIOTHYECKUX MPOIIECCOB H
SIBIICHUH, 1711 IPUHATHS TPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM JKU3HHU C I[ETbI0 00eCTIeueHus
0€30MacHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIFOJIEH, COOJIIOJIEHUs HOpM
rPaMOTHOTO TOBEACHHSI B OKpYXKAlOIIeW NPUPOAHON cpelne, MOHMMaHWe HeoOXOIUMOCTU
HCITOJTH30BaAHUS JOCTHKEHUM COBPEMEHHOM ouonoruu IS paloHaIbHOTO
MPUPOIONONB30BAHUS;



YMEHHE peliaTh dJIEMEHTapHbIe OMOJIOTMYECKHE 3aJadud, COCTaBISATh CXEMBI MEepeHoca
BEIIIECTB 1 YHEPTHUH B SKOCHCTEMaX (I1EMU MMUTAHUS );

YMEHHE BBITOTHATH J1a00paTOpHbIC U MpaKTUYecKue paboThl, COOII0IATh MpaBWiIa MpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH WHPOPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHBbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MaTepUalbl), paccMaTpUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (HOPMHUPOBATH O OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YMEHHE CO3/1aBaTb COOCTBEHHBIE TNHCbMEHHbIE W YCTHbBIE COOOLIeHUs, 00001as
OMOJIOTUYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO UCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaunmenoBanue pas3zneinos u teMm KonnyecTBo yacos OcCHOBHBbIE BUIBI AE€ATEIBHOCTH ONEKTPOHHBIE
n/m IIPOrpaMMBbI Bcero | Kontponbnsbie | [Ipaktuueckue UG poBble
/ayn paboTsI paboTsI o0pa3oBaTenbHbIC
pecypcehl
buonorus kak Hayka, 24
1 buoinorus B cucrteMe Hayk 1/0.5 PackpeiBath comep:kaHre TEPMUHOB M TTOHSATHMA: Hay4HOe EES?‘,‘,‘E‘“;X gﬁf/g 636612
MHPOBO33pEHUE, HAYYHAs] KAPTUHA MUPA, HAYYHBIA METO, | hups:/m.cdsoo.ru/863e632a
TUIOTE3a, Teopus, METO/IbI UCCIICTOBAHMUSI.
XapakTepu30BaTh OMOJIOTHIO KaK HAyKy, €€ MECTO U POJIb
Cpelu IPYruX eCTECTBEHHBIX HayK. [lepeuncnsars pa3aensl
OMOJOTMM B COOTBETCTBUE C OOBEKTAMH H3YUYEHMS.
HasbiBaTh BaxHeiime oTpacin OMOJIOTMYECKUX 3HAHUN U
3a/a4uu, crosmue nepes ouonoruent XXI B.
2 | Meroasl MO3HAHUS KUBOM 1/0.5 0.5 PackpbIBaTh cojiepKaHre TEPMUHOB M ITOHATHI: HAy4YHBIN Eggf‘;/‘:eﬁ (I;E)(.)rllf/863e()]22
npupobl. [Ipaktuyeckas padora Ne METOZ, METOAbl  HMCCIEAOBaHMA.  XapakTepus3oBaTh
1 «Mcnoap30BaHUE pPA3TUYHBIX OCHOBHBIE =~ METOJbl  TO3HAHMS  KUBOM  IPUPOJIBI:
METOJIOB MPU U3YUYEHUU HaOJIlo/IeHNe, DSKCIEpUMEHT, ONUCaHhe, HW3MEpEeHue,
OMOJIOTHYECKUX 0OBEKTOBY KIaccupuKanus, MO/IETMPOBAHUE, CTaTUCTUYECKas
00paboTKa JaHHBIX
JKuBbl€ CHCTEMBI M X OpraHu3anus, 14
3 | buonornueckue CUCTEMBI, 1/0.5 PackpbIBaTh cojiep)KaHre TEPMHUHOB U MOHATHI: cucTema, | bubmorexa [IOK

MMpoNneCChbl U UX U3YUYCHUC

Ouosoruueckasi CUCTEMa, JIEMEHTBI CUCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CHUCTEM, OOMEH BEIIECTB,
pa3MHOXXEHHE, pOCT, Ppa3BUTHE, HACJIEICTBEHHOCTb,
W3MEHYMBOCTb, PA3APAKUMOCTh, SHEPrO3aBUCUMOCTb,
YPOBHHU OpraHu3aIuu KU3HU (buocucrem).
XapakTepru3oBaTh MPHUHIMIBI OPTaHU3AlUNd OHOCUCTEM:
OTKPBITOCTh, BBICOKAS yIOPSAA0UYEHHOCTh, CAMOPETYJISIINS,
nepapXuyHocTh. llepeuncnsaTe yHUBEpcalbHbIE CBOWCTBA

KHBOT'O: CANHCTBO XUMHYECKOTO cocCTana,
pPasapaKuMoCTb, ABUKCHUC, TOMCOCTA3, pOCT U Pa3BUTUC,
HaCJICACTBEHHOCTD, HN3MEHYHNBOCTD, OBOJOL WA

(mpucrocobyieHne K U3MEHSIIOIIMMCS ~ YCIIOBHUSIM).

https://m.edsoo.ru/863e6564




[IpuBoauTe TpuUMEpbl OHOCHUCTEM Pa3HOTO  YPOBHS
OpraHu3aluK ¥ CPABHUBATH IPOSBICHUS CBOMCTB )KUBOTO
Ha pasHbBIX YPOBHSX. XapaKTepH30BaThb OCHOBHBIC
HPOLIECCHI, IPOTEKAIOIINE B OMOCUCTEMaX: OOMEH BEIIECTB
U TpeBpalliecHHE HSHEPruM, CaMOBOCHPOM3BEIICHUE,
camoperyisiuusi,  pazsurue.  Cobmromate  mpaBuiia
OepeKHOT0 OTHOIICHHS K KUBOU MPUPOJE

XUMUYECKUN COCTAaB M CTPOCHUE KIIETKHU, 84

XMUMHYECKUH cOCTaB KJIETKU. Bona
1 MUHEpaJIbHBIC COTH

1/0.5

PackpeiBaTh  conep:kaHue TEPMUHOB W IOHSTHI:
3JIEMEHTHI-OMOT€HbI, MaKpOAJIEMEHTbl, MUKPO3JIEMEHTHI;
MHHEpAJIbHbIE BEIIECTBA, MOJIEKYyJa BOJbl KAaK JHIIOJb,
BOJIOPOJIHBIE CBs3M; TuApodUiIbHbIE U TUAPOPOOHBIE
BeniecTBa. JlOKa3pIBaTh €IMHCTBO JJIIEMEHTHOIO COCTaBa
KaK OJIHO U3 CBOMCTB JKUBOIO. Pacpenenars XuMu4ecKkue
3JEMEHTBl 10O  TIpynmaM B 3aBUCUMOCTH  OT
KOJIMYECTBEHHOIO0 IPEACTaBUTEIbCTBA B  OPraHU3ME;
XapaKTEepU30BaTh POJIb OTIEIbHBIX MIEMEHTOB. BBIABIATH
CBA3b  MEXKIY COCTaBOM, CTPOCHMEM  MOJIEKYJIbI
XUMHUYECKOT0 COEJUHEHUSI U €r0 (DYHKIUSMU B KIJIETKE

Bbubmuoreka IJOK
https://m.edsoo.ru/863e674¢e

Bbenku. CoctaB u cTpoeHune 6eIKoB

1/0.5

PackpbiBaTh cojepkaHHe TEPMHUHOB W TOHATHUN: OENIKH,
MOJTUMEPBI, MOHOMEPBI, AMUHOKHUCIIOTHI, IENTHTHAS CBS3b,
MOJIUMENTH, JeHaTypalus. XapakTepru30BaTh OCJKU Kak
KJIaCC OPTraHMYECKNX COCTUHEHUH; KIIaCCU(UIIUPOBATD HX
M0 CTpOeHHUIO (TI00yNsipHbIE U (UOPHWILISpHBIE OENKH),
MIEPEUUCIISITh U XapaKTepH30BaTh QYHKIIMH OEJIKOB

bubmuoreka I[JOK
https://m.edsoo.ru/863e6b72

®epMeHThl — OMOJOTHYECKHE
Karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3y4yenue
KaTaJIMTHYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl
WJTH KaTajasbl)»

1/0.5

0.5

PackpeiBaTh  conepkaHWe TEPMUHOB W TOHSTHIL:
(bepMeHTHI, AKTUBHBIN LIEHTD, cyOcTpartHas
cneuu(UIHOCTb, KO(PEpPMEHTHI, OeIKU-aKTHUBATOPHl U
OeNKU-UHTHOUTOPHI. YKa3bplBaTh OTJIMYUS (PEPMEHTOB OT
HEOPraHMYeCKUX  KaTaau3aTopoB. OOBACHATH  pOJb
(bepMEeHTOB B (PYHKIIMOHUPOBAHUU IKUBBIX CHCTEM, B
MIPOMBIIIJIEHHOCTH, B MEAULIMHE, B NTOBCEHEBHOMN XU3HU
4eJI0BeKa

Bubimoreka ITOK
https://m.edsoo.ru/863e6b72

VYraesoasl. JInmmasl

1/0.5

PaCKpLIBaTB COACPIKAaHNE TCPMHUHOB U HOHHTI/II)’IIyFHeBOJIBI,
MOHOCAaXapuabl, AUCAXapuibl, NOJUCAXApUAbI, T'JIFOKO34,

Bubimoreka ITOK
https://m.edsoo.ru/863e6870




pubo3a, nezokcupubo3a, caxaposa, JIaKT03a, MajlbTo3a,
[EeJUTI003a (KJIeTyaTka), Kpaxmal, TIMKOTEH; JIHIUIbI,
TpUrIMIEepuab! (KUpPBI, Macia), GocOTUIHIbI, CTEPOUIHI.
XapaxkTepHu3oBaTh YTJICBOIHI, JIMTTU/IBI KaK
KJIacCopraHnyecknx coequHenuil. Kiaccudumuposats
YTJICBOJIBI U JIMITU/IBI TI0 CTPOCHHIO; TIEPEUHUCIIATE (QYHKIIUH
yIJIeBoAOB H JunuAoB. CXeMaTHUeCKH H300paxkaTh
CTPOCHHE MOJIEKYJI YTIIEBOIOB, JIHUITHIOB

Hyxnennosbie kucnotsl. ATO

1/0.5

PackpeiBaTh  conep:kaHue TEPMUHOB U IOHSTHIL:

N€30KCUPUOOHYKIICHHOBAS KHCJIOTa (AHK),
pubonyknennoBass  kucinora  (PHK),  nmykmeorun,
MOJIMHYKJICOTHAHAS enb (MOMMHYKIICOTHL),

KoMmIuleMeHTapHoctb, Qynkuun JIHK (xpanenue wu
nepefaya HacleJCTBeHHOM uH(popmauuun); Buasl PHK
(ua(popManoHHas, TpPaHCHOPTHAas, pPUOOCOMAIIbHASN);
ageHosunTpudochar (ATD), makpospruyeckas CBs3b.
XapakTepu3upoBaTh  HYKJIEUHOBBIE  KHUCJIOTHI  Kak
XMMHUYECKHE COCIMHEHHs M HOCUTEIH HacieICTBEHHOH
nHpopmanuu. OTMeuaTh 0COOEHHOCTH CTPOCHUS MOJIEKYIT
nyknenHoBeix  kucnor  (JHK, PHK) wu ATO.
Cxemartuuecku u300pakaThb CTPOCHHE HYKJICOTHJIOB,
MOJIEKYJI HYKJIEMHOBBIX KUCIIOT, AT®

bubmuoreka IJOK
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI U MCTOABI U3YUYCHUA
knetku. Knerounas TCOpHUA

1/0.5

PackpeiBath comep:kaHHe TEPMUHOB M TOHSTHN: KJIETKA,
LUATOJIOTUSA;  PACKpbIBaTh  COJAEpXKAHUE  IOJIOKCHUI
KJIETOYHOW Teopuu. [lepedncrsaTe M XapakTepus3oBaTh
OCHOBHBIE METOJIbl W3YYEHHUS KIETKU: (TPUTOTOBJIEHUE
CpE30B, OKpallvBaHue, MHKPOCKOITUPOBAHUE,
HEHTPU(YTUPOBAHUE, KYJIbTUBUPOBAHHE KJIETOK U TKAHEH )

Bubimoreka ITOK
https://m.edsoo.ru/863e6e88

10

Knerka kak nenoctHas XKuBas
cucrTeMa

1/0.5

PaCKpI)IBaTB COJACPpIKAaHUE TCPMHUHOB H HOHATHH: KJIETKH
(dykapuoTudeckasi, IpOKapUOTUYECKas), TUIa3MaTHYeCKast
MeMmOpaHa (Tula3zMajgeMma), TJIMKOKAJUKC, TPaHCIIOPT
BellecTB (TaCCUBHBIN, aKTUBHBIN ), JHAONMTO3 ((harouuTos,
MUHOIIUTO3), SK30IMTO3, KIETOYHAs CTEHKA, HYKJICOMI.
CpaBHuBaTh MEXIy CO0OW  JDYKAPUOTUYECKHE M
IMPOKAPUOTUUYCCKUE KJICTKH, OTME4YaTh CX0ACTBO u




paznuuus B CTPOSHUM KIETOK OaKTepuid, KUBOTHBIX,
pacTeHuii u rpuboB

11

CrpoeHnue 3yKapuoTHYECKON
kieTku. JJaboparopnas pabora Ne 2
«3yueHune CTpOCHUS KIIETOK
pacTeHwHid, )KUBOTHBIX, TPHOOB U
OakTepuii oI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax 1 ux
OTIFICAHUE»

1/0.5

0.5 PackpeiBaTh  cozmep)kaHME€  TEPMUHOB U IOHATHUM:
LIUTOIJIa3Ma, OpPraHOW[bI, SHIOIJIA3MaTHYeCKas CeTb
(BIC), ammapar ['onbmxku, JIU30COMBI, BaKyOllb,
MUTOXOHJIPUH, TUIACTUIBI (XJIOPOIUIACTHI, XPOMOILIACTHI,
JEUKOIUIACThl), pUOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIN
HEeHTp (LIEHTPOCOMa), PECHUYKH, KI'YTHKH, BKIIFOUCHUS,
A0po, sAepHas o000JOYKa, Kapuoria3Ma, XpOMAaTHH,
SITPBIIIKO, XPOMOCOMBI. OnuceiBaTh CTpOCHHE
9YKAPHUOTHYECKOW KIETKH 10 M300paXeHUsIM U Ha
MUKpOTpenaparax; Kiaccu(uuupoBaTb OPraHOUAbI B
3aBHCUMOCTH  OT  OCOOCHHOCTEH WX  CTPOCHUS
(omHOMEMOpaHHbIe, IByMEeMOpaHHbIE, HEMEMOpPaHHEIC);
ONHUCHIBaTh (PYHKIMHM KaXXIOTO OpraHouga B KIIETKE.
XapakTepr30oBaTh KJIETOYHOE PO KaK MECTO XpaHEHUS,
nepegaun  (yOIBOEGHHE  XPOMOCOM) U peaju3aiuu
(TpaHCKpUMIIMS) HACIEACTBEHHON HH(pOpPMAIUN KIETKH.
[lepeuncnsiTh W ONMUCHIBATH KOMITIOHEHTBI Spa M WX
GbyHKIIY; CxemMaTH4HO n300pakaTh CTpOEHUE
pacTuTenbHOM W KUBOTHOM  KJeTkH. OOBACHITH
OMOJIOTNYECKOe 3HAYSeHHE TPAHCIIOPTa BEIIECTB B KJIETKE

Bbubmuoreka IJOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863¢e716¢

JKusHenesaTeIbHOCTD KIETKH, 64

12

OOMEeH BELIECTB WX META00IN3M

1/0.5

PackpbiBaTh cojiepkaHHE€ TEPMHUHOB M MOHATUH: 0OMEH
BEUIECTB M IMpEBpalleHUE SHEpruu (MeTadoJIu3M),
aCCUMWJIALIMSA, TUIACTMYECKMH OOMeH, JUCCHUMMIIALUS,

13

dorocuHTE3. XEMOCHUHTES

1/0.5

SHEpreTuueckuii ~ obmen,  ¢oTocuHTe3,  (HOoTONM3,
¢bochopunrpoBanue, NepeHOCYNK MIPOTOHOB, XEMOCHHTE3.
OnuceiBath (OTOCUHTE3, MPOILECCHl, NPOTEKAIOLIUE B
CBETOBOM M TEMHOBOH (ha3ze. BBIABIATE NPUUMHHO-
CIIEICTBEHHBIE CBSI3U MEXIY IOIJIOIIEHUEM COJHEYHOM
SHEpruu XJOpowIIoM M cuHTe30M Mosekyn ATO.
CpaBHUBATh UCXOJHBIE BEILIECTBA, KOHEUHBIE MTPOIYKTHI U
YCJIOBUS MPOTEKAHUS PEaKLUii CBETOBOM M TEMHOBOM (pa3bl
tdbotocunTe3a; CpaBHUBATH (POTOCHHTE3 M XEMOCHHTE3.

bubmuoreka I[JOK
https://m.edsoo.ru/863e766c

bubmuoreka [JOK
https://m.edsoo.ru/863e7c98




OnenuBaTth 3HaueHHWE (POTOCHHTE3a U XEMOCHHTE3a IS
JKA3HU Ha 3emiie

PackpeiBaTh  conep:kaHue TEPMUHOB W IOHSTHI:
SHEPreTUYecKuii OOMEH, TJIUKOJINU3, MOJOYHOKHUCIIOE
Opo’KeHHEe, CIUPTOBOEC  OpOXEeHHe, OHOJIIOTUYECKOE
OKHUCJICHHE, KJIETOYHOE JIbIXaHWe, JAUCCUMUIISAIINS,
¢depmenT.  Xapakrepu3oBaTh OOMEH  BEIIECTB M|
MpeBpalieHue dSHEepruu  (MeTaboau3M) Kak OJHO UX
CBOWCTB JKUBOTO. [Tepeuncnars 0COOCHHOCTH
IJIACTUYECKOTO M DIHEPreTHYecKoro oOMeHa B KIIETKE;
yCTaHaBIMBaTh B3aUMOCBSI3b MEXJy HUMHU. Paznnuarh
TUNIBI OOMEHAa BELIECTB B KJETKE: aBTOTPOQHBIN U
rerepoTpodHbiif. ONUCHIBATH 3Talbl SHEPTETHUECKOTO
oOmMmeHa (IOArOTOBUTEIBHBIH, OCCKHCIOPOTHBIN,
KHCJIOPOJIHbII) M CpaBHUBaTh MX MEXIy COOOMl.
XapakTepu3oBaTh  peaKkIMU TJIUKOJIM3a, OpoXKeHus,
KJIETOYHOTO JIBIXQHHS, BBISIBIISIT MPHUYUHHO-
CIIEICTBEHHBIC CBSI3U MEXIY TJIHKOJINU30M, KIIETOYHBIM
npIXaHneM u cuHTte3oM MmoJiekyn AT®. CpaBHuBath
3G PEKTUBHOCTh  OECKUCIOPOJHOTO M KHCIOPOJHOTO
9TaroB

Bbubmuoreka IJOK
https://m.edsoo.ru/863e7aae

PackpbiBaTh copepxaHue TEPMHUHOB U TMOHSTHM: TeH,
TCHCTHYSCKUN KOJI, MATPUYHBIA CHHTE3, TPaHCKPHUIIIIHS,
TpaHCTAIHUSA, KOJIOH, aHTUKO/IOH, pudocoMa, IIeHTpaIbHas
JoTMa, MOJEKyJsipHas Ouosiorusi. OnpenensiTh CBOWCTBa
TeHETUYECKOTO KoJia (TPUIUIETHOCTh, OJHO3HAYHOCTH,
BBIPOXKJICHHOCTD, YHHBEPCATBHOCTh, HETICPEKPHIBAEMOCTD,
HeMpephIBHOCTH).  OmNHUCHIBaTH  dTambl  pealu3aluu
HacneACTBeHHON wuH(opmanuu B kietke. CpaBHUBATH
peakiuu mMatpudHoro cuHTe3a moiekyn PHK u Genka B
KIIETKE

bubmuoreka I[JOK
https://m.edsoo.ru/863e796e

Bubimoreka ITOK
https://m.edsoo.ru/863e796e

14 | DHepreruueckuii 0OMeH 1/0.5

15 | buocunres Genka. Peakius 1/0.5
MaTpUYHOTO CUHTE3a

16 | Tpancasus — OuocuHTe3 Oenka 1/0.5

17 | Heknetounsle GOpMBI KU3HH — 1/0.5

BHPYCHI

PackpeiBaTh cozep)kaHn€ TEPMUHOB U TOHATUH: BUPYC,
BHUPYCOJIOTHS, Karcum, OakTepuodar, BHUpPYC
umMmyHo iepumTa yenoseka (BUY), onkoreHHble BUPYCHI.
XapakTepru3oBaTh BUPYChl Kak HEKJIETOYHYIO(POpMY

bubmuoreka [JOK
https://m.edsoo.ru/863e7540




KHU3HH,; OCOOCHHOCTU CTPOCHUS M >KU3HEACATEILHOCTH
BUpycOB. ONUCHIBaTh JKU3HECHHBIA IUKJI  BHPYCOB
UMMYHOJIeHUINTAa YEJIOBEKa; pa3lIudyaTh Ha PUCYHKAX
BTM ((Bupyc Tabaunoit Mo3amku), Oakrepuodar, BIUY.
OO6ocHOBBIBaTE ¥ COOMIOAATH MEpPHl  MPOPHIAKTUKU
pacrpocTpaHeHHS BUPYCHBIX 3a00JIeBaHU I
(pectiupaTopHble, — JKEIYIOYHOKHILIEYHBIC,  KIJICHIEBOM
sunedamur, BUY-undexms)

Pa3MHOKeHNE 1 MHIMBUAYaTbHOE Pa3BUTHE OPraHU3MOB, 54/2.54

18 | XKu3HEHHBIHA UK KIETKH. 1/0.5 0.5 PacKkpeIBaTh  COAEP)KAHHUE TEPMUHOB W IOHSTHIA: Eﬁgi‘,‘,‘,’féi (Ii)orllf/86367dc4
Jlenenue kinetku. MuTos. KJICTOYHBIH IIUKJI, MHTep(a3a, peayIIHKalus, XpoMocoma, R
JlaGoparopnas pabora Ne 3 KapUOTHII, TaIUIOMIHbINA, JUIUIOMIHBIA XPOMOCOMHBIN
«HabimoieHre MUTO3a B KIIETKAX Ha0Op, XPOMATHABI, MHTO3 €ro craauu: mpodasa,

KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX meradasa, anadasza, tenodasza. ONHUCHBATH KHU3HCHHBIN
MHKpPOTIpErapaTaxj [UKJT KJICTKH; TIEPEUUCISITh U XapaKTEPU30BaTh MEPHOIBI
KJICTOYHOTO IIMKJIa, CPaBHUBaTh HX MEXIy COOOIi.
OnuceiBaTh ~ CTPOCHHE  XPOMOCOM,  KApHOTHUIIOB
OpraHu3MOB, CPaBHHBATh XPOMOCOMHBIC Ha0OPBI KJICTOK.
CpaBHuMBaTh  CTagud  MHTO3a.  Pasnmuath  Ha
MHKpOMpenapaTax ¥  pPUCYHKax CTaAud  MHTO3a.
PackppiBaTh OMOJIOTMUECKUN CMBICT MUTO3a
19 | ®opmel pasmMHOKeHUs oprauu3mMoB | 1/0.5 PackpsiBath colepKaHue TEPMUHOB y | bubmorexa LOK

MOHSATUN: Pa3MHOKEHUE, KJIOH, TTOJIOBBIE KJIETKHU (TaMeThl),
AHWLEKIeTKa, CHepMaTo30M]l, 3Ur0Ta, JAEJIeHHE HaJBOE,
MTOYKOBAHUE, CHOPYJIALMS, (parMeHTalys, BereTaTuBHOE
pa3sMHOXEHHE, CEMEHHOE pa3MHOXEHHE, OIbUICHHE,
JBOIHOE OIIOJJOTBOPEHHE, TIOJIOBBIE XKeJIe3bl, CEMCHHUKH,
SUYHHUKH, OIUIOAOTBOPEHHE (HApPYXKHOE, BHYTpPEHHEE).
XapakTepru3oBaTh OCOOCHHOCTH M 3Hau€Hue Oecroysoro u
MOJIOBOTO  CIIOCOOOB  pa3MHOXKEHHUs. BblaensaTs BUAbI
Oecrojoro Pa3MHOXKCHUS, BBIABJIATE B3aUMOCBA3HU MCEXKIY
dopmamu M cmocobamMM  pPasMHOXKEHHUS, U HX
OMOJOrMYecKMM  3HaueHueM. Braners  nmpuémamu
BEreTaTUBHOTO Pa3sMHOXKEHHUsI KYJIbTYPHBIX pacTeHHH (Ha
IpUMepe KOMHATHBIX). XapakTepu3oBaTh  IOJOBHIE

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢e




KIICTKH: HﬁL{GKHCTKH, CIICpMAaTO30U/IbI; BBIABIIATD
0COOEHHOCTH HX CTPOCHUA

20 | Meiio3 1/0.5 PackpbiBath copepikaHue TEPMHHOB H HOHSTHIA: MEH03, ﬁﬁi@?ﬁiﬁﬁgweﬁ%
KOHBIOTAIUSI XPOMOCOM, MEPEeKpECcT  (KPOCCHHTOBEP)
XPOMOCOM, TaMeThl. XapakTepu30BaTh MEH03 Kak CIocod
KJIETOYHOTO JICJICHUS; OIMCHIBATE MEHO3 IO CTaJusIM;
CpaBHMBATh CTaJUM MeHo03a W MuUTO3a. Pasznmnuare Ha
PHCYHKax CTaJdM Mei03a; pacKpbBaTh OHOJIOTHUYECKOE
3Ha4YECHHUE Melo3a
21 | ObpasoBanue u pa3BuTHe MoIoBeIX | 1/0.5 0.5 PacKkpeIBaTh  COAEP)KAHHUE TEPMUHOB W IOHSTHIA: Eﬁgﬁ%ﬁiﬁmesm
kieTok. OIUI00TBOPEHHE. raMeToreHes3, CIEPMATOTeHE3, OOrEHE3, CIIEPMATO30U/I,
JlaGoparopuas pabora Ne 4 aKkpocoma, SHIEKIIETKA, TOJIAPHBIE TeJbLIA.
«M3y4enne cTpOEHHs OJIOBBIX XapakTepu3oBarh ~ OCOOCHHOCTH  raMeroreHes’a  y
KJIETOK Ha TOTOBBIX ’KHBOTHBIX M €r0 CTaJUH; TOJOBbIE KJIECTKH XKMBOTHBIX U
MHKpOIIpEnapaTax» ONKMCHIBATL  Hpolecc MX  pasButua. CpaBHUBATH
criepmarorenes u oorenes. ONMUCHIBAThH OIIOJIOTBOPEHHE,
OMOJIOrMYECKOE 3HAYECHUE OILIO0TBOPEHHUS
22 | UuauBuIyaqbHOE PA3BUTHE 1/0.5 PacKpbIBaTh  COAEPXKAHUE TEPMUHOB W IOHsTHii: | Pubmorexa HIOK

OpraHU3MOB

OHTOT€E€HES, IMOpHOTEHE3, 3UT0Ta, nIpoOieHue,
6mactomepsl, Mopyia, Onactyna, OigacTouenb, racTpyia,
Helpyia, OpraHoTeHe3; 3apO/IBIIIEBBICIIUCTKHI: KTOIepMa,
Me30/lepMa, 3HTOJIEpMa; MOCTAIMOPHOHAIIBHOE pPa3BUTHE!
npsiMoe M HempsiMoe  (JIMYMHOYHOE); MeTamopdos,
Meracropa, MHUKpOCIIOpa, TBUIBLEBOE 3€pPHO, CIIEPMMH,
3apOJBIIIEBEI  MEIIOK, JIBOMHOE  OIJIOJIOTBOPEHHE.
OmnpenensaTs 3Tanbl SMOPUOHATIBHOTO Pa3BUTHUS XOPAOBBIX
Ha CXeMax | TpenapaTax ¥ OIHUCHIBaTh IPOIECCHI,
MPOUCXOJIAIINE HA KaxaoM 3Tane. CpaBHUBATh MEPHOIbI
OHTOT€HE3a; MpsMOe M  HempsiMoe  (JMYUHOYHOE)
NOCTAMOPHOHAIBHOE PAa3BUTHE, 3apOJBIIIM 4YeJIOBEKa M
Ipyrux XopAoBbIX. OOBICHATH OMOJIOTMYECKOE 3HAUECHUE
pa3BuTHs ¢ MeTamMop(}o30M; OTPULIATEIFHOE BIHUSHHE
QJIKOTOJISI, HHKOTHHA U APYTHX TePaTOTEHHBIX (PAKTOPOB HA
pa3BuTHE 3apojblmia 4YeiaoBeka. OMNMUCHIBATH MPOIECC
JIBOWHOTO OTIOJJOTBOPEHMSI Y IBETKOBBIX PAaCTEHUI

https://m.edsoo.ru/863e¢8436




HaCJ'IeI[CTBeHHOCTB 1 UIBMCHYHBOCTb OPIraHU3MOB, 8u+1u PE3CPB

23

I'enernka — Hayka o
HACJEJICTBEHHOCTH U
U3MCHYNBOCTH

1/0.5

PackpsiBath conep:kaHUME TEPMMHOB M IIOHSATUM: TIEH,
TeHOM, F€HOTHII, PEHOTHUI, XPOMOCOMBI, aJUIeJIbHbIE T€HBI
(aymenu), TOMO3UTOTA, TETEPO3UTOTa, JTOMUHAHTHBIN
npu3HaK (IeH), PEHEeCCHUBHBIN MpU3HAK (T€H), YHCTast
auHMs, rudpu. [lepeuncnsaTe U XapakTepU30BaTh METOIbI
TeHETUKU:  THOPUAOJIOTHYECKHUM,  IIUTOrC€HETUYECKUH,
MOJIEKYJISIPHOT €HETUYECKUH; JIOMHHAHTHBIE u
peliecCUBHbBIE  MPU3HAKU  PACTEHUM M KUBOTHBIX.
[lonp30BaTbCsl ~ TEHETHYECKOW  TEPMUHOJIIOTMEHM U
CUMBOJIMKOW  JJI1  3alHUCH  TEHOTUIIMYECKUX  CXEM
CKpEIIMBAHUS

bubmuoreka IJOK
https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH Haclle0BaHUs
pu3HaKoB. MoHOrubpuHOE
CKpEIIMBaHHE

1/0.5

PackpriBath coJiepKaHue TEPMHUHOB u
MTOHSATHI: MOHOTHOPHTHOE CKpEIIMBaHHUE,
(beHoTUNUYECKUE TPYMMbl, THOPUIAOIOTHUECKHI METO,
YUCTBIC JIMHUM, JIOMHHUpPOBaHUE TeHOB (TIOJIHOE,
HETIOJIHOE), paciueryieHne B moTtoMcTBe. OmMHUCHIBaTh
MeToAuKy rpoBeaeHus . MeH1eneMonbITOB 10 U3yYeHUI0
Hacjle[OBaHUs OJHOM Tapbl MPU3HAKOB Yy Tropoxa
IIOCEBHOTO. PackpoiBath coJiepKaHue 3aKOHOB
eanHoo0pa3us THUOPHUIIOB MEPBOTO IMOKOJICHUS U 3aKOHa
pacuieruieHusi. OOBICHATH THUIOTE3Y YHCTOTHI TaMeT.
3anuchiBaTh CXE€Mbl MOHOTHMOPUIHOTO CKpEIIMBAHMS,
OOBSACHITH €ro IUTOJIOTMUYECKHE OCHOBBI U peIIaTh
TeHeTUUYECKUE 3a]]a4l HA MOHOTHOPHIHOE CKpEIIBaHHE

Bbubauoreka [JOK
https://m.edsoo.ru/863e8878

25

JurubpunHoe ckpenyBaHue. 3aKOH
HE3aBUCHMOTO HACJIe0BaHUS
NIPU3HAKOB

1/0.5

PackpeiBaTh  conepkaHWe  TEPMUHOB W TOHSTHIL:
TUTUOPUITHOE CKpeEILMBaHUE, aHAIM3UpYyoLIEee
ckpemmBanue. OnwuceiBaTh onbiTel . MeHagens 1o
HW3YYCHHUIO HACIICIOBAHMUSA JIBYX Nap MPU3HAKOB Yy ropoxa
TIOCEBHOTO. PackpeiBath COJIEp)KaHUE 3aKOHa
HE3aBUCUMOIOHACJIEAOBAaHUS  INpPU3HAKOB. [IpumeHsTh
MAaTeMaTUYEeCKUd  pacdyer C  TOMONIbI0  MeEToAa
IIEPEMHOKEHUSI BEPOSATHOCTEM M 3alMCh C ITOMOIIBIO
(heHOTUTIMYECKUX PATUKAIIOB PACHICIUICHUS MPU3HAKOB Y
MMOTOMKOB 110 (DEHOTHMY M T€HOTHUITY. 3alHChIBATH CXEMBbI

Bubimoreka ITOK
https://m.edsoo.ru/863e89a4




TUTUOPUIHOTO CKpEILMBAHNUS, OOBSICHATH ero
IIUTOJIOTHYECKHE OCHOBBI U PEUIaTh TeHETHYECKHE 3aauHl
Ha TUTHOPUIHOE CKpEIIMBaHUEe

26

CuernieHHOE HaclleZJOBaHNE
npu3HakoB. JlabopartopHas pabota
No 5 «M3yuenue pe3ynbTaToB
MOHOTUOPUAHOTO U AUTHOPHUTHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MHUKpOIpEnapaTax»»

1/0.5

0.5

PackpeiBaTh  cozmepskaHME€  TEPMHUHOB U IIOHATHUM:
CIICTIJICHHOE HAacJlIeJIOBaHHE MPU3HAKOB, PEKOMOMHAIUS
TCHOB, TE€HETUYECKUE KapTbl XPOMOCOM, MOPIaHHJA.
Ha3piBaTh OCHOBHBIE IIOJIOKEHHMS XPOMOCOMHON TE€OPUHU
HacnencTeeHHocT T. MopraHa; pacKpbIBaTh COACpKaHHUE
paboter T. Moprana 1o CIEIUIEHHOMY HacClIeJOBAaHHIO
T€HOB U NPUYMHBI HAPYIICHUS CLEIJICHUS MEXly T€HaMHU.
3anuchbiBaTh CXEMbl CKpEIIMBaHMUSI MpPU CLEIUIEHHOM
Haclle/IOBaHUM, OOBACHATh TNPUYMHBI PEKOMOMHALUMU
IEHOB, ONPEIEIATh YHUCIO TPYII CLEIUICHUS TIEHOB;
pemate  IEHETHYeCKHMe  3aJaud  Ha  CLEIUICHHOE
HAaCJIEI0BaHUE

Bubimoreka IIOK
https://m.edsoo.ru/863e8c60

27

I'eneTrnka nona. Hacinenosanue
MPU3HAKOB, CLEIJIEHHBIX C MOJIOM

1/0.5

PackpeiBaTh  conmepikaHMe€ TEPMUHOB U TOHSTHIL:
XPOMOCOMHBIN HAOOp, ayTOCOMBI, MOJOBBIE XPOMOCOMBI,
TOMOTaMETHBIH T0JI, TeTEPOraMeTHBIN MO0JI, CIETIEHHOE C
IOJIOM HACJIEI0BAHHE IIPU3HAKOB. OOBSCHATD
LUTOJIOTUYECKUE OCHOBBI XPOMOCOMHOIO MEXaHHM3Ma
olpeziesIeHus M0J1a y pa3JInyHbIX opranu3mMoB. CpaBHUBATh
3aKOHOMEPHOCTH HACJIEN0BAaHUS MIPU3HAKOB, CLETNIEHHBIX
U HE CLEIUICHHBIX C M0JIOM. Pemiate reHeTuueckue 3a1auu
Ha HaCJIEJOBAHNUE CLEIUICHHBIX C II0JIOM ITPHU3HAKOB

Bbubauoreka [JOK
https://m.edsoo.ru/863e8c60

28

N3menunBocTh. HenacnencTeeHHas
U3MEHYUBOCTh. JIJabopaTopHast
pabota Ne 6. U3yuenue

MO (HUKAITIOHHON H3MEHUYMBOCTH,
IIOCTPOEHNE BAPUALIMOHHOTO Psiia U
BapUALMOHHOMN KPUBOI»

1/0.5

0.5

PackpeiBath  comepkaHME€ TEPMHUHOB W TOHSATHIA:
W3MEHYUBOCTb, HACJIeICTBEHHAs W3MEHUYUBOCTb,
HEHACTIEJCTBEHHAass HM3MEHYUBOCTh, MOAM(UKAIIMOHHAS
W3MEHUYUBOCTb, BapHALIMOHHBIA s, BapHaHTa,
BapuallMOHHAs KpWBas, TMPU3HAK, HOpPMa pEaKIIH,
KOJIMYECTBEHHBIC u KaueCTBEHHbBIC MPU3HAKH.
KiaccudumnupoBars BHIBI H3MECHUYNBOCTH M BBISBIIATH UX
Oouosiornyeckue ocoOeHHOCTH. Ilepeuncnare cBOHCTBa
MOANGUKAITMOHHOM HM3MEHYHUBOCTH U OOBICHATH €&
3HAUEHUE JJIsl OPraHu3MOB. Pa3nnyaTh KOMTUYECTBEHHBIE U
KauyeCTBEHHBIC TMPHW3HAKW; CTPOUTH BAPHAIMOHHBIA P,

Bubimoreka ITOK
https://m.edsoo.ru/863e8efe




BapHAlMOHHYI0 KPHUBYIO, BBIUHUCIIATH CPEIHEE 3HAYCHHE
NIpHU3HAKa

29

HacnencrBeHnHass "3MEHYMBOCTb.
JlaGopaTopnas pabota Neo 7.
«AHanmu3 MyTanui y 1po30(uier Ha
TOTOBBIX MUKpOIIpEnapaTax

1/0.5

0.5

PackpeiBaTh  conep:kaHue TEPMUHOB W IOHSTHI:
HacJIeICTBESHHAs H3MEHYUBOCTD, KOMOMHATHBHAs
W3MEHYUBOCTh, MYTAIlMOHHAs W3MEHYUBOCTb, MYTAaHT,
MYTallWH: T'eHHBIE, XPOMOCOMHEBIE, I'eHOMHBIC;
MIOJIMILIOU VS, aHEYTIOUIUS,MyTar €Hbl.
XapakTepu3oBaTh  HACIEJACTBEHHYIO  M3MEHYUBOCTb;
dbopMynmupoBaTh  3aKOH  TOMOJIOTHYECKUXPSAIOB B
HacneacTBeHHOW wu3MmeHuuBoctu H. WM. BaBuioBa u
OOBSACHATh €ro 3HAUYCHHCUIA OMOJIOTUM U CEJICKIMH.
KnaccupunupoBars MyTanuu: TeHHBIE, XPOMOCOMHBIE,
TCHOMHBIC U TIPUBOJIUTH MPUMEpPbl MyTanui. OOBsICHATH
MPUYMHBl BO3HUKHOBEHMSI MYTAalHii, poiib (HaKTOpOB-
myTtareHoB. CpaBHUBaTh BHJBl MYTAalliii; BBIABISITH
MIPUYHHBI HAacJIeICTBEHHON W3MCHYMBOCTH,
HMCTOYHUKUMYTAreHOB B OKpY:Karollel cpene (KOCBEHHO).
XapakTepu3oBaTb BHESJCPHYIO HACIEACTBEHHOCTh H
H3MEHYHUBOCTD

Bbubmuoreka IJOK
https://m.edsoo.ru/863e8efe

30

I'eneTnka yemoBeka

1/0.5

PackpriBath cozepkaHie TEPMUHOB U MMOHATUI: KAPUOTHUIL
YeJoBeKa, IMTOTECHETHYECKUN METOJl, T€HEaJIOTHUYeCKHH

METOJ, POZIOCIIOBHBIE, ONM3HEIIOBBIH METO,
HacCJEeICTBEHHBIC 0oJIe3HU: (MOHOTEHHBIE, c
HacJIeACTBEHHOMN MPEAPACTIONOKEHHOCTBIO,
XPOMOCOMHBIE), MEJIUKO-T€HETHYECKOE
KOHCYNnbTUpOBaHue. [lepeuncnsaTe 0COOEHHOCTH U3yUYESHHS
TEeHETHUKU YEJIOBEKa; MIPUBOIUTH IpUMEPHI

HaCJICOACTBCHHBIX Oole3Hel YCJIOBCKA, XapaKTCPpU30BaATb
METOJABI HX HpOCbI/IJ'IaKTI/IKI/I; 00OCHOBBIBATh 3HAYCHHE
MCIUKO-TCHCTUYCCKOTO KOHCYJIBTUPOBAHUA. BrIaBISITE U
CpaBHHUBATb MCXKIY coboii JOMHUHAHTHBIC U PELICCCUBHBIC
IpHU3HAKHU YCJIOBCKA. CocTaBisaTeh H AHAJIU3UPOBATH
POOOCITOBHEIC YCJIIOBCKA

bubmuoreka I[JOK
https://m.edsoo.ru/863e8d78




31

KoHTpoapHO-0000maronmii ypok
o Teme «HacieacTBeHHOCTD U
U3MECHYUBOCTB)

1/0.5

1/0.5

Cenexuusi opranu3MoB. OCH

OBBI OMOTCXHOJIOTUH, 39

32

Cenek1us Kak HayKa U mpoLece

1/0.5

PackpeiBath conepkaHre TEpPMUHOB U ITOHATHIA: CEJIEKLINS,
CopT, nopoJa, ITamm, JIOMECTHUKALIMS, W
OJIOMallIHUBAHMUE, LEHTPBI MHOT000pa3us 51
MIPOUCXOXKACHUS KYJIbTYPHBIX PAacTE€HUH M >KUBOTHBIX,
rudpuamn3anys, WUCKyCCTBEeHHBIHOTOOp. HaswBate w
CPaBHUBATH  OCHOBHBIE  JTAlbIPa3BUTUS  CEJIEKLIMH.
W3narate yuenne H. WM. BaBwioBa 0 wneHrpax
MPOUCXOKACHUS  KYJIbTYPHBIX pAacTeHUM; pa3iauyvarhb
LIEHTPBI HA KapTe MUPA, CBA3BIBATH UX MECTOIOJIOKEHHE C
oyaraMd BO3HUKHOBEHHUsI JIPEBHEMIINX IUBUIIM3ALIMIL.
CpaBHuBaTh cOpTa KYJIbTYPHBIX pPAacT€HUH, MOPOJbI
JIOMAIIHUX >KUBOTHBIX U MX AUKUXIPenKoB. OLEHHBaTh
poJib  CENeKUMU B O0OECIEYEeHUH IPOAOBOJIbCTBEHHOMN
0€30MMacCHOCTH YeJIOBEYECTRA

Bbubmuoreka IJOK
https://m.edsoo.ru/863e¢9214

33

Meroasl 1 JOCTHKEHHUSI CEIEKIINU
pPacTEeHUN U KUBOTHBIX

1/0.5

PackpriBaTh CoJIepKaHNe TEPMUHOB "
MOHATUI:MCKYCCTBEHHBIH ~ 0TOOp, MaccoBbli  OTOOp,
WHIWBUIYAIBHBIA 0TOOD, KCTEPhEpP, OIU3KOPOJICTBEHHOE
CKpEeLIMBaHNE, YUCTas JUHUSA, TeTEePO3UC, HEPOJCTBEHHOE
CKpEUIMBaHNEe, UCKYCCTBEHHBIN MyTareHes, MOJTHUILIONIBI.
CpaBHuBaTh (OPMBI HCKYCCTBEHHOTO OTOOpa (MaccoBOTO
u WMHIUBUAYAJIBHOTO), BHJIBI rUOpUAN3ALUN
(OMM3KOPOJACTBEHHOW M OTJAJICHHON), CHIOCOOBI
MONyYeHHUsT  MONUIUION0B.  [IpuBOAMTHE  MpHUMEpPHI
JOCTHKEHUH CeNeKIIMN PAaCTeHUH M )KUBOTHBIX

Bubimoreka IIOK
https://m.edsoo.ru/863e¢9214

34

buotexHosorus kak oTpacib
MIPOU3BOACTBA

1/0.5

PackpeiBaTh  conepkaHWe TEPMUHOB W TOHSTHIL:
OMOTEXHOJOTHs,  KJIETOYHAash  WMHXXEHEpHs,  IeHHas
VH)XEHEpUs, KIOHUPOBAHWE, TPAHCTEHHBIE OpPraHU3MBI,
I'MO (renernuecku MOAU(UIIMPOBAHHBIE OPIaHU3MBI).
XapakTepu3oBaTb ~ OMOTEXHOJOTMIO  Kak  OTpacib
MIPOU3BO/ICTBA, OCHOBHBIE JOCTH)KEHHSI OMOTEXHOJIOTUHU B

o0OnacTu MPOMBINIJIICHHOCTH, CCJIBCKOI'O XO3siiCTBA U

Bubimoreka ITOK
https://m.edsoo.ru/863¢9336




MeauuuHbl. [lepedynciarh U XapakTepu3oBaTh OCHOBHBIE
METOABl W JOCTHKEeHHsS OuoumkeHepuu. OOCyxnaTh
JKOJIOTUYECKHE U OTUYECKHUE aCMEKThl HEKOTOPBIX
HCcCcae0BaHUH B 001aCTH OMOTEXHOJIOTUH (KIIOHUPOBAHHS,
HCKYCCTBEHHOTO OIIOA0OTBOPEHUS, HaIpaBJICHHOTO
W3MEHEHUS TeHOMA M CO3aHus TPAHCTCHHBIX OPTaHU3MOB)

OBIIEE KOJIMYECTBO YACOB I1O 34/17

ITPOTPAMME

11 KJIACC

Ne HanmenoBanue pa3znenos u
n/n TEM IIPOrpaMMBbl

KonuuectBo uacoB

OcHOBHBIE BUAbBI ACATCIIBHOCTHU

Bcero | Kontposbhbie

paboTsl

[IpakTuueckue paboThI

ONEKTPOHHBIE
nudpoBbie
o0OpasoBarebHbIC

PECYPCHI

DBOIOLMOHHAs OHoorus, 9 u

1 OBOJIIONUS K METOBI €€
U3y4YeHUs

PackpeiBaTh conepkaHue TEPMUHOB U TOHATHI:
ABOJIIOIMS, TIEpeXOaHbIe (POPMBI, (PHIOTEHETUIECKHE
pSAAbl, BUABI-DHIEMUKH, BHJBI-PENIUKTHI, 3aKOH
3apOJIBIILIEBOTO  CXOJICTBA, OMOTE€HETHYECKHUII3aKOH,
rOMOJIOTHYHBIE U aHaJIOTUYHBIE OpraHsbl,
pYAMMEHTapHBIE OpTaHbl, aTaBU3MEIL. llepednciarp
OCHOBHBIE 3Talbl Pa3BUTHS 3BOJIIOLMOHHONW TEOPHH.
XapakTepu3oBarhb CBUJIETEIIHCTBA ABOJIIOLIMH:
MAJIEOHTOJIOTUYECKUE, 6uoreorpaduyeckue,
AMOpHUOJIOTUYECKUE, CPAaBHUTEIbHOAHATOMUYECKHE,
MoJeKyasipHoOnoxumuueckue. [IpuBoauTe nmpumepsl
MepPEXOHBIX (HOPM OPraHU3MOB, (UIOTEHETUYECKUX
psanoB.  IlpuBonuTh  (GOPMYIMPOBKM  3aKOHOB
OMOTeHETHYECKOT0 U 3apOJIbIIIEBOTO CXO/ICTBA

Bubmorexa [IOK
https://m.edsoo.ru/863ea20e

2 | Uctopus pa3BuTHs
MIPEICTABJICHUH 00 IBOJIIOIIIHI

PackpsiBath coJiepaHue TEPMUHOB u
MOHSTHH:CUCTEMATHKA, €CTECTBEHHBIN Hu
HCKYCCTBEHHBIH 0TOOp. XapaKTepu30BaTh OCHOBHBIC
ABOJIIOIMOHHBIE  HJIEW, KOHIENUWH W TEOPHUH;
CpaBHUBATh B3MJIsAbI HA BUJ U 3Bomonuio K. Jlunues,
AK.b. Jlamapka, Y. J[lapBuna. OrneHuBath BKJIAJ

Bubmmorexa [IOK
https://m.edsoo.ru/863e9570




JluaHesT B pa3BUTHE CHUCTEMATHKH U OOBSICHSTH
MIPUHIIMIIBI OuHapHOU HOMEHKJIATyphI.
XapakTepu3oBaTb ~ COAEpXKaHME U 3HAUCHUE
sBoionmonHor  koHuenuuu K. b, Jlamapka.
OueHuBaTh €CTECTBEHHO-HAYUYHbIE M  COLIMAIBHO-
HSKOHOMHUYECKHWE  MPEANOCBUIKM  BO3HHUKHOBEHHS
sBomoLMOHHON Teopun Y. JlapBuna. PackpeiBaTh
colepkaHue HBoJiroMOHHONW TeopunY. JlapBuHa;
CpPaBHUBATh HEOIPEACIEHHYI0O U  OIPEIEIEHHYIO
U3MEHUYUBOCTb, €CTECTBEHHBI M HCKYCCTBEHHBII
otbop, Gopmbl  OOpEOBI 33  CYyIIECTBOBaHUE.
OnuceiBaTh TMOJOKEHUS CHUHTETUYECKOW TEOpHUH
oo (CTD) u OOBsCHATH €€ 3HAUYeHHUE s
ouonoruu

MukposBontonus

HOHYJ'ISIU;I/H[ KakK 3JICMCHTapHaA
€MHHIIA BUJIA ¥ SBOJIOIIH.
JlabopaTtopHnast pabota Ne 1
«CpaBHEHHE BUIOB 110
MOP(OJIOTHUECKOMY
KPUTEPUIO»

0.5

PackpsiBath coJiepKaHue TEPMUHOB u
MOHATUN:MUKPO3BOJIOLNS, BHUJA, KPUTEpUU BHJA,
apea,monyJsius, reHo()oH, MyTaIllui, KOMOWHAIINN
reHOB. XapakTepu3oBaTb BHJ KaK OCHOBHYIO
CHUCTEMAaTUYECKYIO SAMHUILY u [IETIOCTHYIO
OMOJIOTHYECKYIO0 CUCTEMY. BbIIensITh KpUTepuu BUAA
(Mopdonoruyeckuid, PU3N0IOTHIECKUH,
OMOXMMUYECKUH, TEHETUYECKUM, DSKOJIOTHYCCKHIA,
reorpauyeckuii) W HPUMEHSATb KPUTEPUU IS
ONMUCAHUsl KOHKPETHBIX BHJAOB. XapaKTepHU30BaTh
MONYJSALUI0 KaK CTPYKTYpHYIO €IWHUIlY BHAA U
sBONMIOLMU. OnuChIBaTh MOMYJISLUIO 1O OCHOBHBIM
MOKAa3aTeJsIM: COCTaB, CTPYKTypa

Bubnmorexa IIOK
https://m.edsoo.ru/863e9cle

Bubnmorexa IIOK
https://m.edsoo.ru/863e99c6

JIBIOKyIIME CUIIBI
(amemeHTapHbIE (HAKTOPHI)
IBOJIIOLINH

PackpeiBath CoJIepyKaHue TEPMHUHOB u
MOHATUI:KOMOMHATUBHAS HM3MEHYMBOCTh, MYTallUH,
MyTallMOHHBIA TPOLIECC, MOMYJISIMOHHBIE BOJIHBI,
Ipend T€HOB, W30JISIIHS, MUTpaLUH.
XapakTepHu3oBaTh 3JIEMEHTapHbIE baxTopsl
HBOJIFOLIMU: MYTAIlMOHHBIN Ipolecc, KOMOMHATUBHAS
M3MEHYMBOCTb, TOMYJSAIMOHHBIE BOJHBI, Jpeid
TEHOB, M3OJSIMUS, MHrpauus. YcCTaHaBIMBaTh

Bubmorexa [IOK
https://m.edsoo.ru/863e9da4




MPUYUHHOCIICACTBCHHBIE CBI3UMEKIY MEXaHIU3MOM H
pe3yIbTaToOM JeHCTBUS JIBYDKYIIUX CHII
(anemMeHTapHBIX (JaKTOPOB) IBOFOITII

EcrecTBenHsbIit 0TOOp U €ro
dopmbI

PackpeiBaTh colep:kaHW€ TEPMUHOB U TOHATHI:
€CTECTBCHHBIN OTOOp, OOprOa 3a CyIIECTBOBAHHE.
OnuceiBaTh MEXaHU3M JIEHCTBUS €CTECTBEHHOIO
orOopa. XapakTepuszoBaTb (POPMBI €CTECTBEHHOTO
oTbopa (MBYOKYIIUH, CTAOWITM3UPYIOIIHH,
OU3PYNTHUBHBIMA) M CpaBHUBaTh HX MEXAYy COOOi.
XapakTtepu3oBatb OOprOy 3a CyIIECTBOBaHHE U
CpaBHHMBATh €€ BHUIbI (MEKBHUIOBAs, BHYTPUBUIOBAS,
O0oprba ¢ HeOJIaronpusATHBIMU (DAaKTOpaMH BHEITHEH
CpeJibl)

Bubmmorexa [IOK
https://m.edsoo.ru/863e¢9ed0

Pe3ynbTaThl 5BOTIOIMH:
IPUCTIOCOOTIEHHOCTh
OPraHU3MOB U
BUJI000pa3oBaHue.
JlaboparopHuas pabota Ne 2
«Onucanue
IpUCIOCOOTEHHOCTH
opraHusma u eé
OTHOCHUTEJIBHOTO XapaKTepa

0.5

PackpriBath coziepKaHue TEpPMHHOB u
HOH?ITI/IﬁZHpI/ICHOCO6JICHHOCTI>, IMOKPOBUTCIILCTBCHHAA
U TpenocTeperamomias — OKpacka, MAacKHPOBKa,
BHUJI000pa3oBaHueE. OnuceiBath MEXaHU3M
BO3HMKHOBEHHUSI TPUCIIOCOOJICHUII y OpraHu3MOB.
BrrsaBaaTe 110 I/1306pa)K€HI/I$IM, Ha  JXHUBBIX n

(UKCUPOBaHHBIX npenaparax IPUMEPBI
MPUCIIOCOOJIEHHOCTH PAcTeHUH M KUBOTHBIX K
YCIIOBUSIMCPEIBI oOuTaHus, JOKa3bIBaTh
OTHOCHUTEJIbHYIO 1eJIECO00Pa3HOCTh

npucnocoOieHuif. XapakTepu3zoBaTh CIOCOOBI |
MEXaHU3MBbI BI/IZ[OO6pa3OBaHI/I$I; OIIMCBhIBATH u
CpaBHHBATh OCHOBHBIE (POPMBI HKOJOTMUECKOTO H
reorpauyeCcKOroBu1000pa3oBaHus

Bubmorexa [IOK
https://m.edsoo.ru/863e9fde

Hanpasnenus u nytu
MaKpO3BOTFOIHH

HeobpaTtumocTs 3BOMIONINN

PackpbiBath cojiepKaHue TEPMUHOB u
MOHSITHI: MaKPOIBOJIIOLINS, ¢buorexes,
Ouosornyeckuil mporpecc M perpecc, apomop(os,
WAM0AIaNTalus,001as  JereHepalys, aJanTHBHAs
panuanus. XapakTepu3oBaTb (OPMBI  IBOJIOLUH.
BeusiBiiATe  apoMopdo3bl M MAMOATANTAldN Y
pacTteHuil 1 kUBOTHBIX. CpaBHUBATh OMOJIOTMYECKHIA
Mporpecc W OMOJIOTHYECKUi perpecc, apoMopdo3s,

Bubmorexa [IOK
https://m.edsoo.ru/863e9cle




UIMO0ATANTAIUI0 U OOIIYyI0 JAereHepalu0. BIsBISTH
B3aUMOCBSI3M MEXAYy IMyTSIMH U HalpaBICHUSMU
SBOJIIOIMU Y PACTEHUN U )KUBOTHBIX

Bo3uukHoBeHME 1 Pa3BUTHUC JKU3HU

Ha 3emJie, 74+14 pe3epB

10

Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ M3yUCHUS

PackpeiBaTh copepkaHuEe TEPMMHOB U IOHATHM:
KpEallMOHU3M, a0MOreHe3, BUTAIN3M, IAHCIEPMHUI,
O6uomon3, KoarepBaTbl, MPOOUMOHTHI, CHUMOHMOTEHES.
XapakTepu30BaTb METOJbl U3YYEHUS HMCTOPHUUYECKOTO
npouuioro 3emid. [lepeuncisiTb OCHOBHBIE 3Tarlbl

11

['unoTe3sl mpoucxoKaeHUs
JKA3HU Ha 3emiie

XAMHUYECKOH HMOMOJIOrnYecKoi 3Bojrolnu. M3imarath
COJICpKAaHUE THUIOTE3 W TEOpPUd BO3HUKHOBEHUS
JKU3HHU Ha 3emie (kpearmoHu3Ma,
CaMOIIPOMU3BOJIBHOTO  3apOKJ€HUSl (CIIOHTAaHHOTIO),
nancriepmuu, runote3sl  PHK-mupa). OnuceiBath
skcriepuMenTsl C. Mumiepa u I'. ¥Opu 1o nosnydenuo
OpraHWYEeCKUX BEIECTB M3 HEOPraHUYECKUX ITyTEM
a0MOreHHOI'0 CHHTE3a

Bubnmorexa IIOK
https://m.edsoo.ru/863ea5a6

12

PaszButHe xu3Hu Ha 3emiie Mo
opaM U nNepuogam

PackpbIBaTh cofep:kaHue TEPMUHOB U MOHSTHIL: 30H,
apa, mepuoj, apomMop¢o3bl, WAMOATANTALMU. 3HATh
MOCJIEIOBAaTEIbHOCT ~ JOHOB:  KaTapxeu, apxeu,
MPOTEPO30H, banepo30ii; ap: apxeiickas,
MIPOTEPO30MCKas, MaJIC030MCKasl, ME€3030MCKasl,

13

OCHOBHBIE 2TaIlbl BOTIOIUU
PACTUTCIIBHOTO U )KUBOTHOT'O
mupa. [IpakTudeckas pabora
No 1 «M3yuenue uckomnaemprx
OCTaTKOB pacTeHUH U
JKUBOTHBIX B KOJIJICKITUSAX )

0.5

KaltHO30MCKas; IIEPUOJIOB: KeMOpHIicKuil,
OPIOBUKCKHH, CUIIypUMCKUH, JIEBOHCKHI,
KaMEHHOYTOJIbHBIN, MMEPMCKUWA, TPUACOBBIN, FOPCKHM,
MEJIOBOIA, MajJeOreHOBBIMI u HEOT'€HOBBIM,
AHTPOIIOI€HOBBIA.  XapakTepus3oBaTb  OCHOBHBIE
COOBITHSI B Pa3BUTUU OPTAaHMUYECKOTO MUPA 110 dpaM H
MepUOJaM Ie0JIOTUYECKON UCTOPUU; 3TAMbl PA3BUTHS
PaCTUTENBHOTO M KMUBOTHOIO MHpA. BbLaenuTs
raBHbIE apoMOp(O3bl PACTEHUH W  KUBOTHBIX.
CpaBHUBaTh  MEXIy  co0OH  mpeacTaBUTENEH
CHCTEMAaTUYECKUX TPYIN OPraHu3MOB, BBISBIISITh
4epThl YCIOKHEHUS W  TPUCIIOCOOIIGHHOCTH K
YCIOBUSAM >KU3HHU

Bubmorexa [IOK
https://m.edsoo.ru/863eabbe

Bubmorexa [IOK
https://m.edsoo.ru/863ea8bc




14 | CoBpemeHHas cucrtema
OpPraHUYeCKOro MUpa

PackpsiBaTh cojiepKaHue TEPMUHOB u
HOHSTHI:CHCTEMAaTHKa, HCKYCCTBEHHAs "
€CTECTBEHHAs Knaccudukanus, OunapHas
HOMEHKJIATypa, HNPUHINT HEePapXUIHOCTH.
XapakTepu30BaTh COBPEMEHHYIO cucTeMy
OpPraHMYecKOTro MUpa

Bubnmorexa IIOK
https://m.edsoo.ru/863ea48e

15 | DBomronus yenoBeka
(aHTpOTIOTEHE3)

PackpeiBathb coJiepyKaHue TEPMHUHOB u
MOHATHI:aHTPOIIOJIOTHsI,  AHTPOIIOI€HE3,  YEJIOBEK
pasymubiii(Homo sapiens), mpsAMOXOXJIeHHE, BTOpas
curHanpHas  cucrema.  llepeumciare  3amaum
aHTPONOJIOTUH, JTANbICTAHOBIEHUS M  Pa3BUTHUA
IPEICTAaBICHUM O  IPOMCXOXKIEHUM  4YEJIOBEKa.
N3narate ocHOBHBIE NOJIOKEeHUA Teopuu Y. /lapBuHa,
KPUTUYECKH OLICHMBATh HEHAYYHYIOMH(OpMALUIO O
IIPOMCXOXKJACHUN YEJIOBEKA. 3HATh CUCTEMATHYECKOE
nojoxkeHue Buga Homo sapiens, mepeduciarb €ro
MOpP(}OJIOro-aHaTOMUYECKHE  TPU3HAKH  PA3HOTO
ypoBHs (THII, KJIacc, OTPSJ U Jp.). YCTaHaBIMBATh
YepThl CXOJCTBA U Pa3INUUi YeIOBEKa U JKUBOTHBIX.
OOBACHATD U OLIEHUBATh 3HAUEHUE HAYYHbBIX 3HAHUH O
MIPOMCXOXKACHUN YEeJIOBEKa JUIsl MOHUMaHHUs MecTa U
pOJIM YETI0BEKA B IPUPOJE

Bubnmorexa IIOK
https://m.edsoo.ru/863eac2c

16 | ABmxymue cuibl (pakTopsl)
AHTPOIIOTeHE3a

PackpeiBath conepkaHre TEPMUHOB W IOHATHIAL:
bakTopbI aHTPOIIOTeHE3A, IpynIoBoe
COTPYAHUYECTBO, pE€Yb, OPYIAUNHASA NEATEIbHOCTb,
nonmuMopdu3M. XapakTepus3oBaTh ABIKYIINE CHIIBI
(dakTopsl) aHTpomoreHe3a: OWMOJOTHYECKHE U
COIIMANIbHBIC, CPABHUBATH UX MEXKY COOOi

Bubnmorexa IIOK
https://m.edsoo.ru/863ead44

17 | KorTpoasHO-00001Iar0munii
ypOoK «BO3HHUKHOBEHUE U
pa3BUTHE KU3HU Ha 3eMIIE»

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

17

1.5

12 KJIACC




HaumenoBanue pa3nienos u
TEM MPOTrPaMMBbI

KonunuectBo uacoB

Bcero

Konrpoasnsie | IIpaktuyeckue paboTh
paboThI

OCHOBHBIE BUABI ACATCIIBHOCTHU

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypcehl

BO03HUKHOBEHHE U pa3BUTHE KU3HU Ha 3eMile, 24

OCHOBHBIE CTaJanu 3BOJJIFOIINMHN
YCIO0BCKa

PackpeiBaTh colep:kaHue TEPMUHOB U IOHSATHI:
aBCTPAJIONNUTEK,  YEJIOBEK  yMEJbI,  YeJIOBEK
OpSIMOXOJSALINM,  HeaHAepTalel, KpOMaHbOHeEIl,
HEOJIMTUYECKast peBoJIIOLINS, NEpBOOBITHOE
UCKYCCTBO. XapaKTepH30BaTh U CPAaBHUBATH MEXIY
co0Ol OCHOBHBIE CTaJMM SBOJIIOLMHM YEJIOBEKA:
XPOHOJIOTHYECKHI BO3paCT, apeall paclpoCTpaHeHHs,
00BEM TOJIOBHOTO MO3ra, 00pa3 KHU3HU U OpYAUs

Tpyda

Yenoseueckue pacel U
HOPUPOHBIE aTaNTaIH
4eJloBeKa

PackpsIBaTh conepxaHue TEPMUHOB U IIOHATHN: PaChI,
pacoreHes, COLMAIAAPBUHU3M, PacU3M, METHCALUS.
XapakTtepus3oBaTh u CPaBHUBATH
IIPEICTaBUTEIIEHYEIIOBEYECKUX  Pac,  pacKpbIBaTh
IIPUYMHBI U MEXAHU3MBbI PacoreHesa, NepeunciaTh U
IPUBOAUTH MPUMEPHI NMPHUCIIOCOOICHHOCTH YeIOBEKa
K YCIIOBHSIM Cpensl, IIPUMEPBI
IPUCIIOCOOUTENFHOTO3HAYEHUSI PACOBBIX MPHU3HAKOB.
Jloka3bpiBaTh eAMHCTBO BUJla Homo sapiens, HayuHYIO
HECOCTOATEIBHOCTD pacoBbIX TEOPUM,UIeH
COLIMAIILHOTO JapBUMHHM3MA M pacu3Ma

Bubnmorexa IIOK
https://m.edsoo.ru/863eaea2

Opranu3Mbl 1 OKpyKaromias cpena, 54

DKoJIorus Kak HayKa

PackpeiBath conepkaHue TEPMHUHOB U ITOHATHIA:
9KOJIOTHS, TIOJIEBbIE HAOJIOACHUS, SKCIEPUMEHTHI,
MOHHUTOPUHI OKPYXKAIOLIEN CpEelibl, MOJEIUPOBAHUE,
AKOJIOTMYECKOE MUPOBO33peHue. [lepeuncnars 3agaun
JKOJIOTMH, €€ pa3desbl U CBSI3U C APYTMMH HayKamHu.
XapaKTepI/ISOBaTI: METOABI OKOJIOTUYCCKUX
HCCIICIOBaHU N

Cpensl oOuTanus u
9KOJIOTHYECKHE (DAaKTOPBI

PackpsIBaTh conep:kaHne TEPMUHOB M IOHATHI:Cpeaa
00UTaHUs, SKOJIOTHYECKHE (PAKTOPbI, OMOJIOTHUECKUN

Bubmroreka [JOK
https://m.edsoo.ru/863eafec




ONTUMYM, OIPAaHUYMBAIOIIMNA  (JIMMUTUPYIOLIMII)
¢dakTop. XapakTepus3oBaTb YCIOBUSA Cpell OOMTaHUs
OpPraHu3MOB; KIaCCU(UIMPOBATH U XapaKTEPU30BAThH
HKOJIOTUYECKUE (bakTopshI: abuoTuyeckue,
OuoTnueckue W aHTpomnoreHHsle.  OnuchIBaTH
JeMcTBUE JKOJIOTMYECKUX (PAKTOPOBHA OpPraHU3MBI.
XapakTepu3oBaTb ~ OCOOCHHOCTH  CTPOCHUS U
KU3HEJIEATEIbHOCTH PAaCTEHUN M KUBOTHBIXPA3HBIX
cpen oOuTaHus

AOGuoTtndeckre (HaKTopsl.
JlaGopaTtopnast pabora Ne 3.
«Mopdoomnoruueckue
0COOEHHOCTH pacTeHUH U3

0.5 PackpbiBaTh copep)kaHue TEPMUHOB U IOHSTHIL:
abuoTH4ecKue (dakrTopsl, doroneproansm,
Ouosiornyeckue pUTMbl. AHaATU3UPOBaTh JeicTBUE
CBETa, TEMIIEpaTyphl, BJIAXHOCTU HA OpPraHU3Mbl U

Bubmorexa [IOK
https://m.edsoo.ru/863eb10e

Pa3sHBIX MECT OOMTAHMS. IPUBOIHMTH HPUMEPBI IPHCIIOCOOIEHHOCTH
JlaGopaTtopnast pabota Ne 4. OpraHu3MOB. [IpoBoauTh OMOJIOTHYeCKHE

«BiysiHue cBETa Ha POCT U HaO0AeHHs U 0POPMIIATH PE3YJIbTAThI IPOBEIEHHBIX

pa3BUTHE YEPEHKOB KOJIEYCa» HaOJIFOICHUI

buoruueckue haxTophI PackpbIBaTh COZIepIKaHKE TEPMHHOB u | bubmiorexa [IOK

HNOHATUI:OnoTHYECKHE  (DAKTOPBI,  XMIHUYECTBO,
Napa3uTU3M, KOHKYPEHLHUs, MYTyaliu3M, CHUMOMO3,
KOMMCHCAIIN3M, HaxJICOHUYECTBO,
KBapTUPAHCTBO,aMEHCAIIU3M, HEUTPAIN3M.
XapakTepu3oBarb ~ OuOoTHUecKHE  (aKTOpbl U
BHU/JBIB3aMUMOOTHOILIEHUT ~ MEXAY  OpraHU3MaMH;
MPUBOJUTH MPUMEPHI B3aUMHONU MPUCIIOCOOIEHHOCTH
opranu3MoB. CpaBHMBaTh MeXIy COOOH BH[BI
OMOTUYECKUXB3aUMOJICHCTBUN OPTraHU3MOB

https://m.edsoo.ru/863eb348

DKOJIOTHYECKHUE
XapaKTEPUCTUKH TTOTYIISIIIH.
[IpakTuyeckas padora Ne 2
«IToacuét NI0THOCTH
NONYJSIUUNA pa3HbIX BUIOB
pacTeHuin»

0.5 PackpeiBath coJiepyKaHue TEPMHUHOB u
MNOHATUH:IONYJSUS,  YUCIEHHOCTb,  IUIOTHOCTbD,
pPOXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUIpaLus,
JTUHAMUKa YHCIEHHOCTHU MOMYJISLINH.
XapakTepu3oBaTb ~ OCHOBHBIE  IIOKa3aTead U
HKOJIOTMUYECKYIO CTPYKTYPY HOIYJSIMH; OMUCHIBATH
MEXAHU3MBI PETYJISALINUN YUCIEHHOCTH NONYJISLNN

Coo01ecTBa ¥ 9KOJIOTUYECKHE CUCTEMBL, 9u+149 pe3eps




PackpeiBathb coJiepyKaHue TEPMHUHOB u
MOHTHI:0MOILIEHO3, SKOCUCTEMA, OMOTe0IIeHO3, BU/IbI-
JIOMMHAHTBI, 3KOJOTMYECKasi HUILIA. XapaKTepu30BaTh
OMOIIEeHO3 (coobmiecTBO), ero BHJIOBYIO,
IPOCTPAHCTBEHHYI0O U TPOPHUECKYIO CTPYKTYpHI.
OOBACHATL pOJIb KOMIIOHEHTOB OHOIlEHO3a B
MOJJEPKAHUU €r0 CTPYKTYphl U CYLIECTBOBaHHUS Ha
onpeaenEHHON TEPPUTOPUH. OOBSICHATD
OMOJIOTMYECKUH  CMBICII  SIPYCHOCTH  WJIMCTOBOM
Mo3auku. CpaBHUBATh KOMIIOHEHThI OHMOIIEHO30B, UX
BUJIOBYIO, IIPOCTPAHCTBEHHYIO u
TPO(PUUECKYIOCTPYKTYPBI, CBS3H MEXKYy OpraHU3MaMu

Bubnmorexa IIOK
https://m.edsoo.ru/863eb46a

8 | CoobmiecTBa OpraHu3MoOB —
OHOLIEHO3

9 DKOJIOTHYECKHUE CUCTEMBI
(3KOCHCTEMBI)

10 | OcHOBHEBIE TOKA3aTEIN

9KOCHCTEMBI. DKOJIOTHUECKHUE
nupamuipl. CBolicTBa
skocucteMm. Cykueccus

PackpeiBath conepxaHue TEPMUHOB W IOHATHIAL:
JKOCHUCTEMA, OHOreoneHos, MIPOYLICHTHI,
KOHCYMEHTBI, PEAYIEHTBI, TPO(QUUYECKHUE YpPOBHH,
MUIIEBas LEeNb U CETh, SKOJOTMUECKHE NUPaMHUIbL,
Oouomacca, IpOAYyKIMs, CyKIeccHsl. XapaKTepu30BaTh
cBoiicTBa  9KOocuUcTeMbl (€€  cmocoOHOCTh K
JUIMTEIbHOMY ~ CaMOIIO/JIEP’KaHUI0, OTHOCUTEIBHO
3aMKHYTBI KpPYrOBOPOT BEILIECTB, HEOOXOIUMOCTb
notoka oHepruu). CpaBHHUBaTh MAaCTOUIIHBIE U
JNETPUTHBIE TMHILIEBbIE IENnH, Tpoduueckue ypoBHU
9KOCHCTEeMBbI. Paznmnuare mnupaMusibl TPOIYKIIWH,
MUPaMHUIBI YUCIEHHOCTH U THpPaMUAbl OMOMACCHI.
CocraBnsaTe 1enu u cetu nutaHus. [lepedncisaTs
CBOMCTBA SKOCHUCTEM: YCTOMYMBOCTh, CAMOPETYJIISALIUS,
pazButue  (cykmeccusi). OmnHChIBaTH  MEXaHU3M
MOAJEpXKAaHUsI  PaBHOBECHUST B DKOCHUCTEMAX.
XapakTepru3oBaTh CYKIIECCHH, BBIABISATh MPUIUHBI U
00111e 3aKOHOMEPHOCTH CMEHBI IKOCHUCTEM

Bubnmorexa IIOK
https://m.edsoo.ru/863eb46a

Bubmmorexa IIOK
https://m.edsoo.ru/863eb5fa
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[IpupoaHbIE 3KOCUCTEMBI

PackpeiBath conepkaHre TEPMUHOB W TOHATHIAL:
BOJ/IHBIE DKOCUCTEMBI, OMOTe01IeHO3bI, (PUTOTIIAHKTOH,
300IUIaHKTOH, O€HTOC, TyMyc. [IpuBOANTE TIpUMEpHI
MPUPOAHBIX 3KOCUCTEM CBOEH MECTHOCTH.
CpaBHHBaTh Ha3eMHBIE M BOJHBIE HKOCHCTEMBI;




OpraHu3Mbl, o00pa3yomme pasHble TpodudyecKkue
YPOBHHU

12

AHTpOHOI‘CHHLIe OKOCHUCTEMbI

PackpsiBaTh copepkaHuEe TEPMUHOB U IOHATHM:
AaHTPOIIOTCHHAsl ~ JKOCHCTEMA, arpo3KoCHCTEMA,
ypbosKocucrema, 6uopaznoobpaszue.
XapakTepu3oBaTh arpo3KOCHCTEMBI U
ypOOIKOCUCTEMBI, OCOOCHHOCTH UX CYIIECTBOBAHHUS.
[IpyBOIMTE HpPUMEPBI AHTPOIOICHHBIX 3KOCUCTEM
CBOEH MECTHOCTH, ONMCHIBATh UX BUIOBOW COCTaB U
cTpykTypy. CpaBHMBaThb COCTaB M CTIPYKTYpy
IPUPOIHBIX 9KOCUCTEM u arpo’KOCUCTEM,
arpo’KOCHUCTEM U YPOOIKOCUCTEM

13

buocdepa — rimobanpHas
IKOCHCTEMA 3eMITH

PackpeiBath conepaHue TEPMHUHOB W IOHATHIAL:
Oouocdepa, IKUBOE  BEIIECTBO, JIUHAMUYECKOE
paBHOBecue. OnenuBarh Bkiajg B. U. Bepnaackoro B
co3fmaHue YydeHuss o Ouocdepe. XapakTepu3oBaTb
coctaB Ouocdepsl, GYHKIMH KUBOTO BEIIECTBA
ouocdeppl u ompenenaTh (Ha KapTe) 00JaCTH €ro
HauOO0JIbILIETO pacripocTpaHeHHUS. [TpuBOIUTH
MpUMEphl MPOSIBICHUS (PYHKIUN >KUBOTO BEIIECTBA
ounocdepsl, OMOTeOXMMHYECKOU e TETbHOCTH
yenoBeka. [lepeuncisaTs ocobeHHOCTH Onocdepbl Kak
r7100aJIbHOM SKOCUCTEMBI 3eMIIH

Bubnmorexa IIOK
https://m.edsoo.ru/863ebbSe
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3aKOHOMEPHOCTH
CYILIECTBOBaHMsI OuocQepbl

PackpbiBaTh coiep)kaHue TEPMUHOB U TOHATHIA:
LEJIOCTHOCTh  Onochepsl, KpPYyroBOpOT  BEUIECTB,
OMOTreOXMMHUYECKUE IIUKIIBI IEMEHTOB, 30HAIILHOCTh
o6uocdepsl, 6nombl. OnuckBaTh KPYroBOPOT BEIIECTB,
OMOreoXMMHUYECKHEe LUKJIBl a30Ta M yrjiepojga B
ouochepe. OOBIACHATH TNPUUYMHY  30HAIBHOCTH
ouocheprl.  IlepeuncnaTh U  XapaKTepHU30BaTh
OCHOBHBIE OMOMBI CYIITH 3eMITH

Bubmorexa [IOK
https://m.edsoo.ru/863ebd 16
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UenoseuecTBO B Ouochepe
3emutn.

CocyliecTBOBaHUE PUPOJIBI U
YeI0BEeYeCTBA

PackpwiBaTh conepkaHW€ TEPMUHOB U TOHSATHI:
AHTPOIIOTCHHBIC U3MCHCHUA, SKOJIOTHYECKUN KpHu3uc,
rnobanbHbIC POOJIEMBI. XapakTepu3oBarth
onocepHyo poib yenoBeka. [IpuBOIUTH TpUMEpHI




aHTPOIOTEHHBIX U3MEeHEHUH B 6uocdepe. OueHnBaTH
MOCJICICTBYSL  3arpsI3HEHMsI  BO3IYIIHOW, BOJHOMU
cpepbl, M3MEHEHUS KIIMMara, COKpAILeHHs
ouopazHooOpazusi. DopmyaupoBaTh COOCTBEHHYIO
NO3MIMI0O TI0 OTHOUICHHIO K TJ00aJbHBIM U
pETHOHAIBHBIM IKOJIOTHYECKUM npodiemanm,
apryMEHTHPOBaTh CBOIO TOUYKY 3peHHs. HaswiBaTh
NPUYUHBI  TOSIBIICHUS TTPUPOJOOXPAHHOM  ITHUKH,
pacKphIBaTh 3HAYCHHE Iporpecca s MPeoIOJICHHS
HKOJIOTHYECKOT0 KpU3HCa.

16 | CocyiiecTBOBaHUE IPUPOJIBI U 1 PackpeiBaTh cozepKaHUE TEPMUHOB U MOHATHI: Eﬁﬂﬁf&iﬁﬁ/%kbam
YeI0BEUCCTBA palMOHATIbHOE TMPHUPOJONOIb30BAHKUE, YCTONYMBOE
pa3BuTHE, KOJBOJTFOLTHSL. XapakTepu3oBarh
paIMOHATBHOE MCIIOJIb30BaHIE IPHUPOIHBIX PECYPCOB;
OCHOBHBIC TOJIO)KECHHSI KOHICIIUA YCTOWYHUBOTO
pa3BUTHSI
17 | KoHTpobHO-0000IIaroHii 1
ypok TeMbl «Coob1iecTBa 1
9KOJIOTHUECKUE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB 17

110 ITPOTPAMME




YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

* buonorus, 10 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6ios A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe o6miectBo «M3marenbctBo «IIpocBemenne»

* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u napyrue /Tlox pen.
[Taceunuka B.B., Akunonepnoe o6miectBo «M3marenbctBo «IIpocBemenne»

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA

OenepanbHas pabouas nmporpamMma cpeaHero ooumiero odpa3zoBanus npeamera «buonorus» (6a30BbIN
yposenb) (s 10-11 kmaccoB oOpazoBarenbHbix opranuzanuii. ®I'BHY MHCTUTYT cTpaTeruu pa3BUTHA
obpazoBanus. Mocksa — 2023.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://m.edsoo.ru
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