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MHNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY I ONpPEICICHUS
NOIX0/0B K (OPMHUPOBAHMIO COZIEpKaHUS ydeOHOro mnpenmera «bHoJOrHsS» COCTaBWIM:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJICpKAHUS,
pe3ybTaToB O0y4YeHHs U TPeOOBAHMU K YPOBHIO HOJTOTOBKM BBITYCKHHUKOB, TOJIOKEHUS 00
o0LMX LEeNsIX U MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMbl CPETHErO
obmero obpazoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIoTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U O0ECNEYEHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM MOJIOKEHUSM, ONIPEIEIICHBl OCHOBHBIC (DYHKITHH IPOTPAMMBI 110
OHoJIOTUM U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TeNIIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OO0ydYaloIIMXCS CpeAcTBaMU ydyeOHoro mnpeamera «buomnorusy,
orpenenser 005A3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpelesieHue Io
pazzenaM M TeMaM, PEKOMEHIYEeMYIO IMOCJIeOBATeIbHOCTh M3y4YeHHUs] y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTeNIbHOTO IpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCA.

B nporpamMe mo OMONOTHHM TakXKe YYUTHIBAIOTCS TPeOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/ydeOHBIX IeHCTBUI 00y4Yaromuxcs 1Mo
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6monornu (10-12 kmaccel, 6a30BbIil YpOBEHB) peaqn30BaH MPUHIIHIT
MPEEeMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOrO  MBIILICHUS,
NpPEJCTaBICHUNA O 3I0pPOBOM OO0pa3e KHU3HH M OCEpeKHBIM OTHOIIEHHEM K OKpYXaromen
npupoaHoii cpese. [losTomy Hapsay ¢ H3ydeHUEM 00IIeOMOTOTHYECKIX TEOPH, a TaKKe 3HAHUI
O CTPOGHUM >KHMBBIX CHCTEM pA3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIUX B HHUX
MIPOLIECCOB B MPOrpaMMe 10 OHOJIOTHH YA€TICHO BHUMAHUE UCIIOIb30BAHHIO MTOTYYCHHbBIX 3HAHUN
B TIOBCEJHEBHOW KHM3HM IS PEIICHUS TNPHUKIAIHBIX 337ad, B TOM YHCIE: TPOPHIAKTUKA
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMN  YEJIOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBaHMS,
00OCHOBaHMS PKOJIOTHUYECKH IEIecO00pa3HOro TOBEACHUS B OKPYKAIOUIeH MPUPOIHON cpere,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YeJOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBhIO OOecrieueH sl YCIOBUN JUIsl peLIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MPEAIoiaraet
dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUDA.

buonorus Ha ypoBHe cpeaHero oOiero odpa3zoBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYarOIIMXCSl NPEACTABICHUNH O HAydyHOM KapTHHE MMpa,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH NpUpoje, €€ OTIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOI
OpraHu3alliil W DBOJIIOLWHU, CO3Ma€T YCIOBHS JIs: TO3HAHWS 3aKOHOB JKUBOW TPUPOJIEI,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHUYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW NMPUPOJIC U YEIOBEKY.

Bosbmioe 3HayeHwe OMOJOTHS MMEET TakKe Uil peIIeHUS BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIero o0pa3oBaHus, COIMAIM3aIi oOydarommxcs. 3ydenue
O6uosoruu obecneunBaeT ycaoBUs A ((OPMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U WHQOPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYIBTYpBI, CIIOCOOCTBYET HWHTETPAIluN
OMOJIOTUYECKUX 3HAHUUM C TMPEJICTaBICHUSAMH M3 JIPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazBaHHBIE TONIOXKEHUS O TPEHA3HAYCHUH YIeOHOTO MpeaMeTa
«buonorus» coctaBuIM OCHOBY JUISl OTPE/ICTICHUS TIOJIX0/10B K 0TOOPY U CTPYKTYPHUPOBAHUIO €TI0
COJZIepKaHMs, TIPEJICTABICHHOTO B IPOTPaMMe TI0 OHOJIOTHH.



OT10op comeprxanus yueOHoro npenmeta «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
HO3ULUH KYJIbTYpOCOOOPA3HOrO MOAX0Ja, B COOTBETCTBUU C KOTOPBIM OOYYaroIUecs JTOJIKHbI
OCBOWTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUS OOIIECH KYIbTYpBI, ONpEACISIOIIne
a/IeKBaTHOE IIOBEJICHUE YEJIOBEKA B OKpY)KAIOLIeW NpUPOAHOM cpesne, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU JaesTeibHOCTH. Oco00e MECTO B 3TOM cuUcTeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJEp)KaHUs, KOTOpbIe CIIy)KaT OCHOBOM i (OPMHPOBAHUSA
IIPEJICTaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3AMH OMOJIOIHYECKOI0 00pa30BaHMsL.

CTpyKTypHpOBaHHE COJCpXKaHUA YU4EOHOro Marepuaja B HporpaMMe IO OHOJIOTHH
OCYILIECTBJICHO € Y4ETOM IPUOPUTETHOTO 3HAUYEHUS 3HAHUH 00 OTIMYMTEIbHBIX OCOOEHHOCTSX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKType
yueOHoro npeamMera «buosiorus» BbIIENEHBI CIeIyIOIUe CoAepKaTelbHble TMHUN: «buonorus
Kak Hayka. MeTozpl HayuyHOTro Mo3HaHus», «Kierka kak Ouonorudeckasi cucremay, «Opranusm
Kak Ouonornyeckas cucrema», «CucrteMa 1 MHOrooopasue OpraHn4eckoro Mupa», «9BOJIOLUS
YKUBOU NMPUPOAB», « IKOCUCTEMBI U IMPUCYILIUE UM 3aKOHOMEPHOCTH.

Lenp m3yuenuss yueOHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE — OBIIAJCHHE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTraHU3aIllMM JKHBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHre YMEHH MCII0JIb30BaTh 3TU 3HAHUSA Ui TPaMOTHBIX JeHCTBUI B
OTHOIIECHUH 00BEKTOB KUBOH MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KHU3HEHHBIX TPOOIEM.

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

OCBOCHHE OOYYAIOUIMMHCA CHCTEMbl 3HAHUH O OMOJIOTMYECKUX TEOpHsX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBUIIaX, CIY)KallUX OCHOBOH Uisi (hOPMHpPOBAHHUS
IpPEJCTaBICHUNH O €CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOoJaX HAy4yHOro IO3HaHMS,
CTPOEHUH, MHOT000Opa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOI'O YPOBHSI OpraHU3aluy,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOIUH;

dopmupoBanrue y 0OydarONIMXCsl MO3HABATENBHBIX, WHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHbIX O IyTSX pa3BUTHUS B OMOJIOTMU HAy4YHBIX B3IVIAJIOB,
ueH U MOJIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Y OOyd4aromuxcs oOmel KyiabTypbl, (DyHKIMOHAIBHOW TI'paMOTHOCTH,
pa3BUTHE YMEHUI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYKAIOLIEro MUpa KUBOM MPUPOJIBI Ha
OCHOBAHMH 3HAHWH U OMBITA, TOJYYEHHBIX IPU U3yYEHUH OUOJIOTUH;

dhopmupoBaHre y O0YYaAIOIMIUXCS YMEHHN WIUTIOCTPUPOBATH 3HAUYEHHE OMOJIOTHMUYECKHX
3HAHUM B TPAKTUYECKOW JAESITEIBHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOEXJIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEIOBEKOM >XHBOW MPUPOIHI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOIIOCHUS STUUECKUX HOPM P MPOBEICHUU
OMOJIOTYECKUX MCCIIEJOBAHUM;

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TOBBIIIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpPBI, JUIsl GOPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

MPUMEHEHUE MPHUOOPETEHHBIX 3HAHUN M YMEHHUIl B MOBCEIHEBHOM KU3HU JUISl OLEHKU
MOCJEICTBUIM CBOEH JEATENIbHOCTU IO OTHOIICHUIO K OKpY)Kalolel cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOII0IeHNE Mep TPODHIIaKTHKN 3a00IeBaHUH.

B cucteme cpennero obuiero oopazoBanus «buonorusy, u3yyaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oO0nactu
«EcTecTBEHHO-HayUHBIE TPEIMETHIY.

Pabouas mporpamma paccuntana Ha 68 4acoB MpU U3yUYEHUU MPEIMETa B TEUEHHE TPeX
agetr (10, 11 u 12 kmaccel). Uncnao yueOHBIX 4acoB MPH OYHO-3a04HOM (opme oOyuyeHus 68
ayauTOpHBIX YacoB: 34 yaca B 10 knacce, 17 yacoB B 11 kiacce n 17 yacoB B 12 kiacce. Hucno
y4eOHbIX 4acoB MNpH 3a0yHON (opme oOyuenuss 68 wyacoB (51 aymutopHbii yac u 17 Ha
camocrosTenbHoe uzydenue): 34 uvaca B 10 kmacce (17 uvacoB ayautopHbix W 17 yacoB Ha



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

COJAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buojsiorusi Kak Hayka.

Bbuonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHHUECKUMH U JPYTUMH
€CTECTBEHHbIMH HaykaMmu, ¢uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouosnoruu B
(dbopMHpOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHIECKUX HaAYK.

Mertobl T03HaHMS XKUBOM NPUPOAbI (HAOI0I€HUE, SIKCIIEPUMEHT, OITUCAHNE, U3MEPEHHE,
KJIacCU(UKAIIUsI, MOJISTUPOBAHKE, CTATHCTUYECKAsE 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

Tabnuuel u cxembl: «MeTobI TO3HAHUS JKUBOW IPUPOIBD».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

IIpaktuyeckas pabora Ne 1. «Mcronp3oBaHME pPA3IUYHBIX METONOB NPU H3YYEHUU
OMOJOrN4ECKUX 0OBEKTOB.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aIUA.

XKussie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Omonoruu. OTIndme >KUBBIX
CUCTEM OT HEOPTaHUYECKOW ITPUPOJIBI.

CpoiicTBa OwocWcTteM W WX pasHooOpasue. YPOBHH OpraHHM3alld OHOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIM, OPraHU3MEHHBIM,  MONYJALHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTEOIeHOTHYECKHIA), OMOC(HEPHBIA.

JdemoHcTpamum:

Tabauiel 1 cxembl: «OCHOBHBIE NPU3HAKU KU3HUY», «YPOBHU OpraHu3allliyd >KUBOMN
IIPUPOJBI».

O6opynosanue: Moaens MoJekyibsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUH  COCTAaB  KIETKM. XHMHMYECKHE  DJIEMEHThl:  MAaKpOXJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

OyHKIMM BOJbI U MHUHEpPAJIbHBIX BELIECTB B KkieTke. [lojgaep:kaHne OCMOTHYECKOTO
OanaHca.

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

®epMeHTHl — OMoONOrHueckue Karanusatopbl. CTpoeHue (epMeHTa: aKTUBHBIN LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Otmiauuust  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTopOB.

VYraeBosl: MOHOCAaXapH bl (TJII0K03a, pru0o3a 1 1e30Kcuprn003a), qucaxapuabl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosorndeckue QyHKIUU
YIJIEBOJIOB.

Jlununel: Tpuraunepuasl, Qochonmunuael, crepounsl. ['uapodunsHO-rUAPOPOOHEIE
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OENKOB M JUIMHUIOB Kak
HMCTOYHUKOB SHEPIHH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢yukuuu JJHK. Crpoenne n ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[uronorus — Hayka o kieTke. KinerouHas teopust — npuMmep B3aMOIECHUCTBUSA HUIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3yUEHHSI KIIETKH.

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




Tunbl kiIeTok: sykapuoTHdeckas U Tmpokapuotuueckas. OcoOEHHOCTH CTPOEHUS
MPOKapUOTUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHUOTHUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KIJIETOYHAS CTEHKA, MIMKOKAIHUKC, UX (PYHKIIHH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHkmuu. lluTormmazmMa u €€ OpraHOUIBL
OnxnomemOpannbie opranon bl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHIPUH, ITacTU/bl. [IporcxoxkieHne MUTOXOHIPUH 1 I1acTuA. Buast
wiactug. HememOpaHHbIe OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBIH IIEHTp, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUI0B KIETKH. BritoueHusl.

SAnpo — perynasTopHblid LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIruiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMoHcTpanum:

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

Jluarpammbl:  «PacnpeneneHne XHMMHUYECKMX JJIEMEHTOB B HEKHUBOM IPUPOAE,
«PacrnpeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabauier u cxembl: «llepuoguyeckast Tabnuia XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapuOoTHUYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKN», «Y TIeBOAb», «JIMnuasn».

OO0opyoBaHue: CBETOBOM MHMKPOCKOM, O0OpYyIOBaHUE ISl MPOBEACHUS HAOIIOJACHHUIH,
U3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENIBHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTropHble U NpaKTUYecKue padoThbl:

JlaboparopHast pabota Ne 1. «/3ydeHue KaTAIUTUYECKOW aKTHBHOCTU (PEPMEHTOB (HA
pUMepe aMHJIa3bl WM KaTanas3bl)y.

JlaboparopHast pabora Ne 2. «M3ydeHwe CTPOCHHS KIETOK PACTCHH, >KUBOTHBIX W
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’KuzHeneATeJIbHOCTDH KJIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWIAIMS (TNIACTUYECKH OOMEH) U
JUCCUMUIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B TOHUMAaHUH MeTa00In3Ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTtepoTpodHsbiii. Poibs pepmMeHTOB B 00MeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®dortocunre3. CBeroBas u TemHOBas (a3el ¢orocuHTe3a. Peakumn ¢otocuHTe3a.
O dexkTuBHOCTH (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIole OakTepuu. 3HaUeHHEe XEMOCHHTe3a JUIsl KH3HH Ha
3emute.

OHepreTnyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIJCICHHE U
aKKyMYJINPOBAaHHME SHEPTUU B KJIETKE. DTarlbl sHepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KIETOYHOE  JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peaknum matpuuHoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzamus
reHeTUYecKoil HH@popMmaluu B KieTke. ['eHeTHuueckuil koA U ero cBoMcTBa. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnsnus — 6uocunres 6enka. Dtansl TpaHciasainuu. KoaupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitus Bupyco (/.
N. VBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IHMKJIa BUPYCOB. bakTtepuodarn.
Bone3nu pacteHuii, ;KUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nummyHoneduimra




yenoBeka (BUY) — Bo3Oynutens CIIM/{a. OOpatHast TpaHCKpHUIIIMS, peBepTa3a U MHTErpasa.
[TpodunakTrka pacipocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

Ioptpetsr: H. K. Konsuos, /1. . Usanosckuit, K. A. Tumupsizes.

Tabmuubl ~ w  cxembl: «Tunbl  nutanus», «Merabomuszm»,  «MUTOXOHIPUSY,
«OHepreTnueckuii oomen», «Xmopormiact», «Dorocuntesy, «Ctpoenue JJHK», «Ctpoenue u
¢ynkumonupoBanue reHa», «Cunre3 Oenmka», «leHermyeckwii Kony», «Bupych,
«baktrepuodarn», «Ctpoenne u ku3HeHHbIM 1wk Bupyca CIINla, Oakrepuodaray,
«Permnmukanus JJHK».

ObopynoBanue: moaenu-anmukanuu «Y asoenue JJHK u tpanckpunuumsy», «bnocunres
oenka», «CTpoeHue KIeTKkn», Mojens cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHMe M HHAUBHUAYaJIbHOE PA3BUTHE OPTraHNU3MOB.

Knerounblii 1WKI, WM KU3HEHHBIM MK KieTku. MuTepdasza m mwuro3. Ilpomeccsl,
nporekatome B uHTepdase. Permukanms — peakius marpuanoro cuHre3a [IHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JUTUTIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. Llutonoruueckre OCHOBBI Pa3MHOKEHHSI U MHIUBUIAYATbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetku —muto3. Ctagum mutosa. [Ipoueccel, npoucxoasiiye Ha pa3HbIX CTaIUsAX
MHTO3a. BHOJIOrMYECKHI1 CMBICIT MUTO3A.

[IporpamMmmupyemas rubenb KJISTKH — alonTo3.

@opMbI  pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe U T1oyioBoe. Buasl  Gecronoro
pPa3MHOXKEHUSA: JIeJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHHPOBAHWME OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TosoBOE pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. IIpoueccel, mpoucxoasimue Ha craausx meio3a. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HAYEHUE MEN03a.

I'amerorenes — nporecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [10JI0BEIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME M Pa3BUTHE TOJIOBBIX KJIETOK — raMeTr (CrepmMaTo30u,
AiIIeKIIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). DOMOpHOHANIBbHOE pPa3BUTHE (IMOPHOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, TacTPYJsIus,
opranoreses. [ToctamOproHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (JIMuuMHO4YHOE). BinsHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacrennil. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOECHUE CEMEHHU, CTaluu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabauiet u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «J[BOWHOE OIJIOOTBOPEHHE Y
[IBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «JleneHne KiIeTku OakTepuii»,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHHEe XpOoMOCOMbD», «KineTouHbli HMKI», «Pernmukarus
JHK», «Mutos», «Meios», «IIpsimoe u HenpsiMmoe pa3BUTHEY, «] aMeTOreHe3 y MIEKOTTUTAIOIINX
U 4yesoBekay, «OCHOBHBIE CTA/IMU OHTOTEHE3a.

O6opyoBaHKe: MHUKPOCKON, MHKporpenapaTsl «CrnepMaTo30uabl MIIEKOIUTAIOLIET 0,
«Slitueknerka muekonuTaroero», «Kapuokmnes B kjieTkax KOpenika Jykay, MarHUTHast MOJIEIb-
anmukanus «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.

Jlabopatopuass pabora Ne 4. «M3yueHue CTpPOCHMsI TOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIpenaparax.




Tema 6. HacsiencTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer m 3agaum reHeTuku. VcTopus pa3BuUTHUsS TEHETUKU. Poiab LMUTOJIOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUH I'€HETHKHU. BKIIa] pOCCUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKU (THOPUIOJOTUYECKHM, IHUTOTCHETHYECKUH, MOJIEKYIISIPHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACIEJOBaHUs MPHU3HAKOB, YycTaHoBleHHble [.  Mennaenem.
Monoru0OpuaHOoe CKpeluBaHue. 3aKOoH eIMHO00pa3usi THOPUAOB MEPBOTO MoKoJieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lomHoe u
HETOJHOE JOMUHUPOBAHHUE.

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

CueruieHHOe HaciefoBaHue Tmpu3HakoB. PabGora T. Moprana 1o CHIEIUICGHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapyleHne cuerieHusi TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpUs HACTEICTBEHHOCTH. [ eHeTHUUeCKue KapThl.

['enetuka mosa. XpoMOCOMHOE OIpPECIICHHE 1M0JIa. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacnemoBaHue NpU3HAKOB, CIEIUICHHBIX C
OJIOM.

N3MenunBOCTh. BU1bl N”3MEHUMBOCTH: HEHACIIEICTBEHHASI U HACJIEACTBEHHAas. PoJib cpejibl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapPaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuanuonssiii psinq u BapuandoHHas kpuBas. Hopma peakuuu npusHaka. KoindecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBeHHasi, WM reHOTHIHYCCKAs, U3MEHUNBOCTh. KOMOMHATHBHAS N3MEHUYNUBOCTb.
Meiio3 u MonoOBOM mporecc — OCHOBA KOMOMHATHBHOM M3MEHUMBOCTH. MyTallMOHHas
U3MeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIe. YacTtoTa U
NPUYMHBI MyTaruii. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIEIACTBCHHON
n3meHuyuBoctu H. 1. BaBuiona.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/bl T'€HETUKH YeEJIOBEKa:
TE€HEATOTHYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUM, MOJIEKYJISAPHO-
reHetuyeckuid. CoOBpeMEHHOE OIpeAelieHHEe TEeHOTUIA: IOJHON€HOMHOE CEKBEHHUPOBAHME,
TEHOTHIUpPOBaHKUE, B TOM uyucie ¢ nomoipio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocomMHBIe Ooisie3Hu. ComaTudeckue © TeHepaTuBHbIe MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPODUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHeTUYECKUX 3a00JIeBaHU YeTTOBEKa.

JdemoHcTpaumuu:

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

Tabauiret 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIUTOTCHETUYECKasi OCHOBAY,
«3aKOH pacUICIUICHHs] W €ro UUTOr€HETHYeCKas OCHOBa», «3aKOH YHCTOThI TaMET»,
«durubpunnoe ckpenmBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3aumonencTBue aJlIebHbIX T€HOBY, «[ eHeTHYecKne KapThl pACTEHHM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moisa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIJIEHHOTO C TOJOMY,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buasl wu3MeHumBOoCcTHY», «MoaudukannonHas
W3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropayn, «['eHeTHKa Tpymnn KpoBu», «MyTamroHHas
M3MEHUYHUBOCTD.

O6opynoBanue: MoJeNu-anuInKauun «MoHOTrHOpuIHOE cKperuBaHue», «HemomHoe
TOMUHUpOBaHUEY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U




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

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

JlaboparopHas pabota Ne 5. «/3yueHue pe3yabTaToB MOHOTHOPUIHOTO U AUTUOPUTHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpEapaTax.

JlabGopaTtopHas pabota Ne 6. «M3yyeHne MoaupuKaIMOHHON U3MEHYMBOCTH, TTIOCTPOCHHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopHas pabora Ne 7. «AHaIM3 MyTanmuii y Apo30oHIbI HA TOTOBBIX
MHUKpOIIpenaparaxy.

[IpakTuueckas padora Ne 2. «CocraBiieHne 1 aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M MPOIECC. 3apOKACHUE CEIEKIMU W JAoMecTuKanusd. Yuyenue H.
M. BaBwioBa 0 MEHTpax MPOUCXOXKIEHUS M MHOT000pas3wsi KyJIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0K/ICHHS TOMAIIHUX )KUBOTHBIX. COpT, NOPO/A, ITAMM.

CoBpeMeHHBIE METO/IbI CEeNIeKIIMU. MacCOBBI ¥ WHAUBHIYAITbHBIH OTOOPBI B CEICKITUU
pacteHuil U kuBOTHBIX. OlIeHKa 3KcTephepa. bIM3KOpOACTBEHHOE CKpEIIMBaHNE — MHOPUIMHT.
Uucras nuaus. CkpelluBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuaHas cuna. Hepoactsennoe
cKkpemuBanue — aytopuaunr. OtmanénHas ruOpuauzanus U e€ ycnexu. McKyccTBeHHbIN
MyTareHe3 W TMOJYyYeHUE TMOJUIUIONAOB. JIOCTMKEHUSI CEeNeKIUU PACTEHUM, KUBOTHBIX H
MHUKPOOPTraHU3MOB.

buorexnonoruss kak oOTpacib MPOM3BOJACTBA. ['€HHAs HMHXKEHEpHUs. DTambl CO3IaHUS
pexombunantHoit JIHK u Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEeHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M dSTudeckue mnpobiremsl. MO -
TeHETHYECKU MOIU(DUIIMPOBAHHBIC OPTaHU3MEI.

JlemoHcTpanuu:

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

Tabnuiel U cxembl: kapta «LIeHTpBI MPOUCXOXKIAEHUS U MHOTO00pa3usl KyJIbTYPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouotexHonorun», «Kierounsie KynbTypel U KJIOHHUpOBaHUE», «KOHCTpynpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OO0opyoBanue: MYJSDKUA TII0I0B U KOPHEIJIONO0B JUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035IIICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

Okckypeusi «OCHOBHBIE METOJIBI U JOCTHUKEHHS CEJIeKIIMU PACTEHUN M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOMCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHAS OMOJIOTHS.

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

CBuzetenbcTBa JBOJONHM. [laleOHTONIOTMYECKHE: TIOCIEOBATEIHHOCTD IOSIBIICHUS
BUJIOB B AJICOHTOJIOTUYECKOM JIETOMHCH, TIepeXoJHbIe GopMbl. buoreorpadudeckue: CXoICTBO U
pasznuuue dayH u QIop MaTepUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHEe: CXOACTBA M Pa3inuvs dMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJIOTWUYHbBIE, PYJAUMEHTapHBIC OpTraHbI,
aTaBU3MbI. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX META0OJNYECKHUX MyTeH Y BCEX OPraHU3MOB.

OpomononHast Teopust Y. JlapBuna. Ilpennochuiku BO3HUKHOBEHHUSI JapBUHU3MA.
JIBwkymme Cuiabl JBONIONWMKA BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE TMpHU




OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

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

Muxkpossomtonus. [Tomynanus kak eqMHULAa BUIA U 3BOJIIOLUY.

JBmxyme cuibl ((akTopsl) SBOJIOLMU BHJIOB B MpUpoje. MyTalMOHHBIM Mmporece U
KOMOMHATUBHAs U3MEHYMBOCTB. [lonmynsaiuonHbIe BOIHEI U Apeiid reHoB. M3onauus 1 Murpanusi.

EcrecTBeHHBII 0TOOp — Hampapisromui (akTop HBOTIONHH. DOPMBI €CTECTBEHHOTO
otbopa.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yabTat 3BoIoIUH. [IpuMeps! npucnocobaeHnit
y OpraHu3MoB. ApoMop(h03bl U UIMOATANITALIUH.

Bun u BugooGpasoBanme. Kputepum Bunma. OcHoBHblE (OpMBI BHI000pa30BaHUS:
reorpaduueckoe, 3K0JI0rH4ecKoe.

MaxkpoosBosmrorus. @opMbl HBOIIONUK: (prUIeTHYeCKas, JTUBEPreHTHas, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[Ipoucxoxaenue  OT  HecHeUAJIM3UpPOBaHHBIX  IpenkoB.  [Iporpeccupyromas
crenyanu3anus. AjanTUBHas pagualus.
JdemMoHcTpanum:

[optpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K. M. bap,
9. I'exkensb, @. Mrosep, A. H. CeBeprios.

Tabmuuel u  cxembl: «Pa3BuTuHe oOpraHu4yeckoro Mupa Ha 3emie», «3apoJIbIlIH
MIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@PopMbl OOprOBI 3a CyILIECTBOBaHHUEY,
«EctecTtBenHblit  0TOOp», «MHOroobpazue coproB pacteHuil», «MHoroo0Opasue mnoposa
KUBOTHBIX», «[Honmynsauumy, «MyTtannoHHas U3MEHYUBOCTD, «ApoMop(o3bD»,
«Mnunoanantanumny», «OO6mas nereHepauus», «JBwxyiiye cuiibl 3Bomonuny», «Kapra-cxema
mapupyra nyremectsus Y. [lapsuna», «boppba 3a cymectBoBanue», «lIpucrnocoOieHHOCTh
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHIECKOE BUI000pa30BAHUE.

ObopynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TIO0I0B U
ceMsiH, KoJuiekuus «[Ipumepsl 3alUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», Mojelb «OCHOBHbIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3Ta IO3BOHOYHBIX .

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

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(HOIIOTUYECKOMY KPUTEPUION.

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

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KM3HU Ha 3emJie.

JloHay4yHbIe PEACTABICHUS O 3apOXKACHUM KU3HU. HaydHble rUnoTe3sl BOSHUKHOBEHMS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHcnepMus. XUMHUYEcKas 3BONOLMSA. AOUOTCHHBIM CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMHUUECKON
sBostony. HaganbHble sTamnsl 6nonorudeckoit spomonuu. ['unoresa PHK-mupa. opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM U HX HBOJIOLHUA.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3zButue xxu3nm Ha 3emiie o spam u iepuoaam. Katapxeii. Apxerckas u mpoTepo3oickas
apel. [Taneo3olickast 3pa u €€ mepuoIbl: KeMOPUICKUH, OPOBUKCKUM, CUITYPUICKUH, TE€BOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3so30iicKkas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepro/ibl: MajIeOreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTUKa KIMMaTra U IeoJIOTMYECKUX IMpolueccoB. OCHOBHBIE ATalbl BOJIIOLUU
PACTUTENBLHOTO U )KUBOTHOT'O MUpa. ApoMopd o3kl y pacTeHHi 1 )KUBOTHBIX. [losiBieHue, pacuBeT
Y BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB.




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

OBontonusl  4enoBeKa. AHTpONOJIOTMs KakK Hayka. Pa3BuTue mnpeacraBieHUl o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3yueHus: antponoreHe3a. Cxo/CcTBa U pa3andMs 4eJloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuwxymue cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHas HW3MEHYUBOCTh U
ecTecTBeHHBbIH 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBICHUE OPYIUI TPyla, MBIIICHHE,
peub.

JdemMoHcTpanum:

[Hoptpetsl: ®. Penu, JI. [Tactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. dapBuH.

Tabnuubl u cxembl: «Bo3uukHoBenne CoOTHEUHOU CUCTEMbI», «Pa3BUTHE OPraHUYECcKOro
mupay, «PactutenbHas kinerka», <«KuBoTHas kieTtka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4yeckoro mMupay», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOCHUS
YeJI0BEKa U 4eJI0OBEKOOOPa3HBIX 00€3bsHY,

OOGopynioBaHMe:  TEOXPOHOJIOTUYECKAs TaOmuIa, KoJwieKuus «PopMbl COXPaHHOCTH
MCKOIIA€MBbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U NPaKTH4YeCKUE PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTaTKOB PACTEHHI U KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIOLNS OPraHUYECKOTo MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbBIN HIIN
KpaeBeIUECKUI My3€il).

12 KJIACC

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

OCHOBHbIE CTaJAMM U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeNoBEeK yMEIbIil,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepranbckui, YenoBek pasymubsld. Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBpoIneouHas (eBpa3uiickas), Herpo-
aBcTpajiousiHasg  (dKBaTOpuaidbHasg), MOHTOJOUJHAs  (a3uaTcKO-aMepuKaHckas). YUepTsl
IpUCIOCOOIEHHOCTH MTPECTaBUTENEH YETOBEUECKUX pac K YCIOBUSAM CyILIeCTBOBaHUS. ENMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdemoncTpanum:

Tabouiel 1 cxembl:  «OCHOBHBIE MeCTa NaJIEOHTOJIOTMYECKMX HAXOJOK IIPEIKOB
COBPEMEHHOI'0 ueloBeKa», «/lpeBHeimue nronn», «JpeBHue moaun», «llepBbie coBpeMEeHHbIE
moany, «YenoBeueckue pachl».

Ob6opynoBanue: Mynsku  «lIporcxoxaenue uenoBeka» (OOCTbI aBCTPaJIONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKU WIN M300pakeHHUs KaMEHHBIX OpyIuil
MEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEpHl, pyouna, ckpebia).

Tema 3. Opranu3mbl 4 OKpPY:KawIIAas cpeaa.

Okosjoruss Kak Hayka. 3ajaud W pPas3feiabl dKOJIOTMU. MeToabl 3KOJOTMYECKUX
HCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUST ~ OpPraHM3MOB:  BOJHas,  HAa3eMHO-BO3IyIIHas, IOYBEHHas,
BHYTpUOpPraHU3MEHHas!.

Okonornyeckue (akropsl. Krnaccudukanus skonornyeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTUYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuornueckue  (akTOphpl:  CBET, TeMIeparypa, BIAKHOCTb. @DOTONEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K AecTBHIO a0noTHYeCKUX (akTopoB. bruojornueckre puTMbl.

buornueckne ¢dakropel. Buapl OHOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HaueHHEe OHMOTHYECKHUX
B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.




DKOJIOTUYECKHE XapaKTEpUCTUKU Nomyasauud. OCHOBHBIE IIOKA3aTENINM IOMYJISLUM:
YHUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU MOMYJISILIUY U €€ PeryJsiiusl.

JdemoHcTpanmu:

Hoptpetst: A. 'ymbonbar, K. @. Pynse, O. ['ekkens.

Tabnuuel u cxemsl: kapta «lIpupoansie 30Hb1 3eMun», «Cpesibl OOMTaHUST OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHy30pun-TyQesnbkn», «Iluiessie nemnm».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopaTtophas pabota Ne 3. «Mopdonorndeckue 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT
oOUTaHUM».

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

[Tpaktuyeckas padora Ne 2. «[loxc4€r IIIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUI».

Tema 4. Coo01mecTBa M DKOJIOrHYeCKHe CHCTEMBI.

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

Okonorndyeckue cuctembl (dkocuctemsl). [lonarne 00 skocucremMe W OHOreoIeHO3e.
OyHKIMOHATbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PpEIYLIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPrUM B dKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKLMS. OKOJOTMYECKHE MUpaMHAbL: TNPOAYKLUH, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAaMOperysnus, pazsurue. CyKkueccus.

[Ipupoanble 3KOCUCTEMBI. DKOCHUCTEMBI O03€p MU peK. ODKOCUCTEMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpOTIOTEHHBIE DKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pO0dIKOCHUCTEMBl. bruonorndeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak (pakrop yctolduBocTH KocucteM. CoxpaHeHne OMOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. ['panuiipl, coctaB u cTpykTypa Omocdepsl.
XKusoe BemectBo U ero QpyHkuuu. OcoOeHHOCTH OHOc(epbl Kak II00aJbHONH 3KOCHUCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE LMKIJIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

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

CocymecTBoBaHuE MPUPOIBI M YenoBeyecTBa. CoxpaHeHHe OnopazHooOpa3us Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHAIBHOIO YIpaBIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnonb3oBaHue. JlocTHKeHHst OMOJIOTUH M OXpaHa IPUPOIBI.

JdemoHcTpaumuu:

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

Tabauie! u cxemsl: «[lumessle nenu», «bruoreHos: cocraB u cTpykrypa», «lIpupoansie
coobmiectBa», «llemn mnuranus», «OKojoruueckas mnupamuaa», «buocdepa U UemoBEK»,
«3JKocucTEMa MIMUPOKOIUCTBEHHOTO JIEcay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHo1eH03 BogoEMay,
«ArpoueHos3», «lIpumepHbIE aHTPONOreHHBIE BO3ACHCTBHS Ha MNpUPOAYy», «Baxnelmmue
WCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa W T'PYHTOBBIX Bon», «[louBa — BakHeWIIas COCTaBISOLIAS
ouocheprr», «Paktopsl jgerpaganuu  nouB», «llapHukoBblit  3hdexT», «DaKTOPHI
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTtpykrypa ouochepsi», «Pactpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN dKpaH Omocheps», «Kpyrosopor yriepona B O6uocheper,
«KpyroBopot a3ora B mpupoie».

Ob6opynoBanue: MoJenb-anmuKamus  «Tunuunaele  OMOLEHO3b»,  repOapHii
«PacturenbHble  cooOmiecTBa», Koekuuu — «buoneno3», «Bpenurenu — BajKHEHIIMX
CEJIbCKOXO3SHUCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIIMM pacTeHUl U  KUBOTHBIX,




IIPUHAJIEKALINE K Pa3HBIM SKOJIOTMUECKUM Ipynnam ogHoro Buaa, Kpachas kaura Poccuiickoit
Denepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PACTEHUI U KUBOTHBIX.

INJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOI'MA HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

Cormacao ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yJarIUMHUCS TIPOTPaMM CPEIHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType NMYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS Mpeamera «buoyiorus» BbIIEICHBI
CIIEAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHUE OOY4YaAIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEICHUIO,
HAJIMYMEe MOTHUBALMU K OOyYeHHUIO OHMOJIOTWH, IIeJICHANpPaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESTEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
00pa3oBaHusl, HAJIMYUE KOJIOTUYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh LI€JIU U CTPOUTH
JKU3HEHHBIE IJIaHbI.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS Ipeamera «buonorus» AOCTUralTCs B €IUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIMOKYJIbTYPHBIMH, UCTOPHYECKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHSTHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHHSI M CAMOPA3BUTHS, PAa3BUTUSl BHYTPEHHEH MO3MIMU JHYHOCTH, MAaTPUOTH3MA,
YBaXEHUSI K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY TpyJda M CTapuieMy MOKOJIEHHIO, B3aHMHOIO
YBOKEHUsS, OCEpeKHOTO  OTHOMICHUS K  KYJIbTYPHOMY  HACICOUI0 M TPaIULHsIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii depeparuu, Npupoe U OKpyKarolen cpee.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS yUeOHOTO mpenMeTa «buonorusy J0IKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTH OOY4aroluXcsi PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPWEHTAIi, TO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOIEeCTBa,
paciIMpeHue >KU3HEHHOTO OIbITa M ONbITA JESTENIbHOCTH B IPOIECCE pean3allii OCHOBHBIX
HATPaBIEHUH BOCIIUTATENBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydarolerocs Kak aKTUBHOIO MU
OTBETCTBEHHOTI'O YJIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)K€HUE 3aKOHA M
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATEILHOCTH NMPH CO3JaHUN y4EOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN ONOJIOTHIECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TO3ULHUIO 110 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE VYUYUTHIBATH B CBOUX JICHCTBUSAX HEOOXOAWMOCTh KOHCTPYKTHBHOTO
B3aWMOJICHCTBHS JIFOJIEH C pa3HBIMU YOSKICHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMH U COITMAIIEHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOIO BBIIOJIHEHUS YYEOHBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKAHNUS;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM JIESTEILHOCTH;

2) NIATPHOTHYECKOTO BOCTIUTAHUSI:

c(hOPMHUPOBAHHOCTH POCCUNUCKOMN TPasKIAHCKOW MACHTUYHOCTH, MATPHOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH Hepel PonnMHON, TopaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK U KyJIBTYpPY, POIILIOE U HACTOSIIIEE MHOTOHALIMOHATILHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEAUI0 W MaMSITHUKaM IPUPOJIBI,
JTOCTIKeHUSIM Poccum B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBIIGHHE U PA3BUTHUE
OMOJIOTHH, TOHUMAHUS 3HAUYEHUSI OMOJIOTHH B IO3HAHUN 3aKOHOB IIPUPO/IbI, B dKU3HU YETIOBEKA U
COBPEMEHHOTO O0IIeCTBa;

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

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHUWE K CBOUM pPOJUTENSM, CO3/JaHHI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM *KU3HU B COOTBETCTBUU C TPAJULIMUSIMHU HAPOJIOB
Poccuun;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOUasi ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUIA;

[MOHMMAaHKE SMOLMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXCHHUIO B Pa3HBIX BHUIAX HCKYCCTBa, CTPEMJICHUE MPOSBIITH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHusi, (OPMHPOBAHHMS  KYJIbTYPbI 3/I0POBbS M
3MOLHMOHAJIBLHOIO 0JIArONOJIYYHS:

MMOHMMAHHE W Pean3aIys 3I0pOBOr0 M 0€30MacHOT0 00pa3a KU3HHU (3I0pOBOC MUTAHUE,
coOI0ZIcHHEe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perymsipHass (QuU3MYECKas AaKTUBHOCTH), OEpPEeKHOTrO, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (PU3HMUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTU TMPAaBWJI WHIAUBUAYAJIBHOTO W KOJUJIEKTUBHOTO ©O€30MacHOro
MOBEJEHUS B CUTYaIUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJEACTBUN W HEMPHUATHS BPEIHBIX NPHUBBIUEK (YIMOTPEOJSCHUS aTKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJIOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JAEATEIBHOCTH  TEXHOJOTMYECKOM W COLUHUAIBHOU
HAINPaBIEHHOCTH, CMOCOOHOCTh MHUIIMHUPOBATH, TUIAHUPOBATh U CAMOCTOSITENLHO BBIOJIHATH
TaKyIo JIeSITeIbHOCTb;

UHTEpEC K paznu4HbIM chepam mpodeccrnoHaNbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIE JKMU3HEHHBIE TIAHbL;

TOTOBHOCTh U CITIOCOOHOCTH K O0pa30BaHMIO M CaMOOOpa30BaHUIO HA MPOTSIKEHUH BCEH
KU3HH;

7) 3K0JIOTHYECKOT0 BOCTIUTAHMS:

AKOJIOTUYECKH T1eJIECO00pa3HOE OTHOIICHHUE K MPUPO/IC KaK UICTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYILIECTBOBAHUS;

MTOBBIIICHUE YPOBHS JKOJIOTHYECKOW KYJIbTYpHl: MPUOOpPETEHHE OMbITAa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaHUE TJI00ATILHOTO XapaKkTepa KOJIOTHIECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTH MCIOIB30BATh MPUOOPETaeMbIe TIPY U3YICHUH OMOTIOTHH 3HAHUS U YMEHHUS
MpU pEIIeHUH TPOOJIeM, CBSI3aHHBIX C PAlMOHATBHBIM TMPUPOIOINOIb30BAaHUEM (COOII0IEHNE
MpaBUJI MOBEIECHUSI B MPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECUSI B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOoCchepbl);



AKTUBHOE HENPUATUE ACHUCTBUH, MPUHOCALIMX BPEH OKPYKAKOLIEH MPUPOIHON cCpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONpPUATHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIMYUE€ PA3BUTOrO DKOJIOTMYECKOIO MBIIUICHMS, JKOJOTHYECKON KYJbTYpBI, OIIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATECIIBHON, KOMMYHUKATHBHOW M COLUAIbHOM IPAaKTUKE, TOTOBHOCTH K Y4YacTUIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HaIIPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHNUE A3BIKOBOM U UNTATEIILCKOM KyJIBTYPbI KAK CPEICTBA B3aUMOACHCTBUS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

[IOHUMaHHe creuupuKd OMOJIOTMH KaK HayKd, OCO3HaHHs €€ pojid B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [EJIOCTHOTO NPEACTABICHUs 00 OKpYyXKarolieM
MHUpEe KaKk O €IUHCTBE NpPUPOAbI, YelIOBEeKa U OoOlecTBa, B MO3HAHUU IPHUPOJTHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPAHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUIsl COBPEMEHHOM LIMBMIIM3ALUU: 0OecreueHus
HOBOT'O YpPOBHSI Pa3BUTHSl MEIULIMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewaTh pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IIOUCKA MyTeH BbIX0/a U3 II100aIbHBIX
HKOJIOTMYECKUX NIPOoOJIeM U oOecreueHus nepexoia K ycTOHUMBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B TOJYYEHUN OMOJIOTWYECKUX 3HAHUN B IEJISAX MOBBIMICHHS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00ydJarouxcs, popMuUpyeMoil pu U3y4eHUH OUOJIOTHH;

IIOHMMAaHHUE CYIIHOCTHM METOJOB IIO3HAHMS, MCIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHUS I aHaIM3a W OOBSACHEHHs SBICHUUN
OKpPY’KAIOIIEr0o MUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JielaTh OOOCHOBAaHHbBIE
3aKJIIOYEHHUS. HAa OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUSA JUISl PELIEHUS
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HAYYHOMU JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO ACSITEIBHOCTh NHAUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENPEPHIBHOMY OOpa30oBaHHI0 M CamM0o00pa3oBaHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBMM C >KH3HEHHBIMHU
NOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenmMera «buosorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MHMPOBO33PEHHs]  OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHbIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAayuHbIM (akT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCClelloBaHue, HaOII0eHUe, U3MEpEeHUe, HKCIEPUMEHT U JPYTuX), YHUBEpCAJIbHBIE
yueOHbIe JeHCTBUS (MO3HAaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYIATHUBHBIE), 00ECIeUNBaOIINE
¢dopmupoBaHre (HYHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIIHOW KOMITETEHLUH OOYyYaroIluXcs,
CHOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIIINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBLHOM U
COIIMAIbHON NPAKTHKE.

MertamnpeaMeTHble pe3ysibTaThl OCBOEHHSI MPOTpaMMbl CpeIHEro obuiero oOpa3oBaHHUs
JTOJIKHBI OTPAXKATh:

OgByajeHne YHHBEPCAJIBHBIMH Y4¢OHBIMH II03HABATEIbHBIMH 1CHCTBUSIMU:



1) 6a30BbIe JJOTHYECKHUE AeiiCTBUS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTyalIM3UpPOBATh MPOOJIEMY, pacCMaTpuBaTh €€
BCECTOPOHHE;

UCIOJb30BaTh INPU OCBOEHUM 3HAHUM HpPUEMBI JIOTMYECKOTO MBIIIJICHUS (aHanIu3a,
CHHTE3a, CpaBHEHHMSA, KIACCU(PHUKAIMMU, OOOOIIEHHs), PpPACKPhIBATh CMBICT OHOJIOTMYECKHX
HOHATHUH (BBIIEJATh UX XapaKTEPHbIC IPU3HAKH, YCTAHABJINBATh CBSI3U C APYTUMHU ITOHITUSAMH);

OINpEeAEIATh LIENU JEATEIbHOCTH, 3ajaBasl NapamMeTpbl U KPUTEPUM HUX JOCTH)KEHUS,
COOTHOCHTb PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

WCIOJIb30BATh OMOJIOTUYECKUE TMOHATUS sl OOBSICHEHUS (AaKTOB U SIBJICHUU KHBON
HIPUPOIbI;

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

IIPUMEHATh CXEMHO-MOJEIbHbBIE CPEJICTBA JUISl NIPE/ICTABICHUS CYIIECTBEHHbIX CBA3ECH U
OTHOILIEHHWI B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUMH Pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX UCTOUHUKAX;

pa3pabaTbIBaTh IUIaH PEHICHUS MPOOIIEMBI C YIETOM aHATN3a MMEIOLIHXCSl MaTEPUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YyJIbTATOB ILIEJISM,
OLIEHUBATh PUCKH ITOCIIEICTBUI e TEIbHOCTH;

KOOPJIMHUPOBAaTh W BBINOJHATH pabOTy B YCIOBMSIX pEAJbHOIO, BUPTYJIbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IeHCTBHS:

BJIa/IETh HaBbIKAaMU Y4eOHO-MCCIIEI0BATEIbCKON U MPOEKTHON AESITENbHOCTH, HABBIKAMU
paspernieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHHs PaKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB ITO3HAHUS;

UCIOJb30BaTh Pa3IMYHbIE BUABI JESITEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHUS, €ro
MHTEPIIpETAllUY, PEo0O0pa30BaHUI0 U NMPUMEHEHHIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUM YYEOHBIX M COIIMATIBbHBIX POEKTOB;

(hopMHPOBATh HayYHBIN TUIT MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU
HOHATUSAMH U METO/IaMU;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BATEIBHOU NEATETLHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISIBJISITH TPUYMHHO-CIIEICTBEHHBIE CBS3UM U aKTyaJU3UpOBaTh 3aJayy, BbIABUIATh
TUIOTE3Y €€ PEeLeHNs], HAXOAUTh apIyMEHTBI Ul J0Ka3aTelIbCTBAa CBOMX YTBEP)KJICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

aHAJIN3MPOBaTh IIOJYYEHHBIE B XOJAE PpELICHWs 3aJauyd pe3yJIbTaTbhl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OMBIT;

OCYILIECTBIIATh LIEJICHANPABICHHBIN MOMCK MEpeHoca CPeJCTB U CIIOCOOOB JAEHUCTBUS B
podeCCHOHATILHYIO CPeay;

yMETb MEPeHOCUTh 3HAHMS B [IO3HABATEIbHYIO W  MPAKTUYECKyl0 oO0jacTu
KU3HEJEATEIIBHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MPEIMETHBIX o0acTei;

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

3) pa6ora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpManuu (TekcTe y4yeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UpPOBaTh HMH(OpPMALMIO pa3IMYHBIX BHJIOB U (GOpM
IIPEJICTaBICHNS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;



(GbopMyIHMpoBaTh 3aMpoChl W MPUMEHATh PAa3IMYHBIE METOABl MPHU TMOUCKE U O0TOOpe
Ouoslornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIs1 BBITIOJHEHUSI YIeOHBIX 337124,

MPUOOPETaTh OMBIT HCIOIB30BAHUS WH(OPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAJIbHYIO (OPMY TpEACTaBICHUS OWOIOTHYECKOM
nHpopmanuu (cxemsl, Tpaduky, JUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

WCIIOJIb30BaTh HAY4YHBIA $I3bIK B KAueCTBE CPEIACTBA MPU paboTe ¢ OMOIOTHYEeCKON
uH(popMalLMel: MPUMEHITh XUMUYECKue, GU3NYECKue U MaTeMaTH4eCKHe 3HAKU U CHMBOJIBI,
dbopmyiel, abOpeBUATypy, HOMEHKIATYpPY, HCIIONB30BaTh M MPEOOPa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMU PACIO3HABAaHWS W 3aIluThl HWHpOpMamwu, WHOOPMAIMOHHON
0€30MacHOCTH JTNYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMUA KOMMYHUKATHBHBIMU J1€CTBUAMM:

1) oomenmne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX cpepax »KM3HU, aKTUBHO y4aCTBOBAThH B JUAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CY)KJIGHUSI OTHOCHTEIIbHO BBINOJHEHUSI TIpeajaraéMon 3ajady, Y4YUTHIBATh HHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrno3HaBaTh HEBEpOAJbHBIC CPEACTBA OOINCHUS, MOHMMATh 3HAYCHUE COIUATBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DJIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTHU EPETOBOPHI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOIEHUS U B3aMMOJEUCTBHUS, OHUMATh HaMEpPEHUs
JIPYTHX JIOACH, MPOSBIIATh YBAKHUTEIHLHOE OTHOIICHHE K COOSCEHUKY U B KOPPEKTHOH (opMme
bopMyITUpPOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CPEIICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBHIYaJIbHON pabOThl pH
pelieHny OMOoJ0THYecKOr pobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
dbopM B3aMMOCHCTBYSI IPHU pEIICHUH Yy4eOHOM 3a/1auH;

BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX JCUCTBUN C YUETOM OOIIMX UHTEPECOB
BO3MOKHOCTEHN Ka)KJI0r0 4JieHa KOJUIEKTUBA;

MPUHUMATh 1I€JI COBMECTHOW JI€ATEbHOCTH, OpPraHW30BHIBATH M KOOPJIUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPEAEIISTE POJIU C YYETOM MHEHUM
YYaCTHUKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OILIEHHMBATh KAaUYeCTBO CBOETO BKJIAJIa M KaXKJOTO YYaCTHHUKA KOMAH/IbI B OOIIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJEU C MO3ULMK HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh IMO3UTUBHOE CTPATETHMYECKOE IIOBEJEHUE B Pa3IUYHBIX CUTYalHsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITH MHUIIUATHBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1eCTBUAMM:

1) camoopranu3samnus:

UCIIOJIb30BaTh OWOJOTUYECKHE 3HAHUS JUIS BBIABICHUS MTPOOJIEeM MU WX pEUICHUS B
KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH IIeJIEBBIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTh, BBISBISTH MPOOJIEMBI,
CTaBUTh U (GOPMYyTUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON MAESITENLHOCTH U
JKU3HEHHBIX CUTYaIIHSIX;



CaMOCTOSITENTLHO COCTABJISATh TUIAH PELICHUS MTPOOIEMBI C YIETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEMOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CHTYallHUsIM;

paclIMpATh paMKU y4eOHOr0 IPeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBAThH (POPMUPOBAHUIO U TIPOSIBICHUIO IIUPOKON PYIUIIMU B PA3HBIX 00JIACTAX
3HAHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaJIeTh HaBbIKaMM [103HABATEIBHOM pe(uIeKCuu Kak OCO3HAHUS COBEPILAEMbIX JeHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BaTh MPUEMBI pedieKcuu
JUIsl OLIEHKU CUTYalluu, BBIOOPA BEPHOTO pEILEHMS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PEHICHUS 110 UX CHIKCHHUIO;

IIPUHUMATh MOTUBBI U aPI'YMEHTHI IPYTUX [IPH aHAJIW3€E PE3YJIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

IIPUHUMATh ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U QPTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIHH JAPYroro YeJI0BEKa.

NPEJMETHBIE PE3YJIbTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpammbl COO no Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosaorus» HaydHble 3HAHMS, YMEHUS U
CI0CO0bI JeicTBUI o OCBOCHHIO, UHTEPIPETANT
U peo0pa30BaHUIO 3HAHUMN, BU/IbI JESTEIBLHOCTH 110 IOJIyYEHUIO0 HOBOTO 3HAHUS U IPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CUTYyalUsX, a TaKXKe B PEATbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpaMme npenMeTHble pe3yabTaThl MPEICTABICHBI MO TojiamM
00yJeHwusl.

IIpenmeTHble pe3yabTaThl OCBOEHHs ydyeOHoro mpenmera «buonorus» ¢ 10
Kjlacce JI0JKHBI OTpaXarh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe U PONU OHOJOIMM B CHCTEME HAy4YHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6nonornu, PyHKIIMOHAIEHOM TPAMOTHOCTH YeJIOBEKa IS PEeIIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKAHUE OMOIOrMYECKMX TEPMUHOB UM MOHATUN: KU3Hb, KIETKA,
opranusM, MeTabom3M (0OMeH BELECTB U MPEeBpalleHNe SJHEPTUHN ), TOMEOCTa3 (CaMOoperysnus),
YPOBHEBas ~ OpraHU3alUsl  JKUBBIX  CHUCTEM,  CaMOBOCIPOM3BEAEHHE  (PEmpOayKIus),
HACJIE/ICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BHUTHE,

yMEHHE u3jaraTb OWOJIOTHYECKHE TEOpUM (KIETOYHas, XpPOMOCOMHas, MYyTallMOHHasi,
LEHTpajbHas J0rMa MOJeKyJasipHoi Ouonorum), 3akoHbl (I'. Mennens, T. Moprana, H.
W. BaBuinoBa) 1 yueHus (0 LEHTPaX MHOT00Opa3us M MPOUCXOXKICHUS KyJIbTypHBIX pacTeHuil H.
W. BaBuinosa), onpeaessTh TPaHUIIBl KX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTMM: HAOIIOJCHNUE U OMHCAHUE
KMBBIX CHCTEM, TIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TPOBEACHHE OHOIOTHYECKOTO
HKCIIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIONYUYEHHBIX PE3YyJIbTAaTOB, WCIIOJIb30BAaHHBIX HAYYHBIX TTOHSTHIA,
TEOPH U 3aKOHOB, YMEHHUE JIeIaTh BBIBOBI HA OCHOBAaHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICTSTHh CYNIECTBEHHBIE MPH3HAKK BUPYCOB, KJIETOK MPOKAPHOT M JYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTHU IMPOIECCOB: 0OMEHA BEIECTB U
NPEBpaIeHUsT YHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M DHEPreTHYecKOro OOMeHa,



XEMOCHHTE3a, MUTO03a, MeH03a, OILIOIOTBOPEHHUS, PA3MHOKECHHUSI, WHINBUIYAIBHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE TIPUMEHSTH MOTyYE€HHBIC 3HAHUS AJI1 OOBSICHEHHS] OMOJIOTUYECKUX TPOIECCOB U
SBIICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30MaCHOCTH CBOEr0 3JI0POBbS U 3JI0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HEoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTHIKCHUI COBPEMEHHON OHMOJIOTMHM W OMOTEXHOJOTHH IS palliOHATBHOTO
MPUPOIONOIB30BAHUS;

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

YMEHHE BBINOJIHATH Ja00paTOpHbIE U MpaKTUYeCKue paboThl, cCOOJI0IaTh MpaBuiIa MpH
paboTe ¢ yueOHBIM U JIA0OpATOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHUYECKH OIEHHBAThb U HHTEPIPETUPOBATh HMH(GOPMALKIO OHOJIOTHYECKOrO
COJIepXaHUsl, BKJIIOYAIOLIYIO TICEBJOHAaYYHbIC 3HAHUA M3 PA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOW MH(OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEPHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHBbIE MHCHbMEHHBIE W YCTHBIE COOOIIeHUs, 00001mas
OMOJIOTUYECKYI0O HMH(POPMAIUI0 H3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapar OUOJIOTHH.

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

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

YMEHHE PACKpPBIBATh COJICPKaHNEe ONOIOTHUECKUX TEPMUHOB U TIOHSATUI: BH/I, IIOMYJISIIHUS,
reHoOoHA, SBONIONMS, [BWXKYIIUE CHIBI ((aKTOpbl) 9SBOJIOLUHU, MPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, SKOJOrMYeckue (aKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, IIEeTIH MUTaHM, SKOJOrHYecKas mupamuaa, OuoreoreHos, ouocdepa;

yMEHHE Wu3Jaratb Ouosiornyeckue Tteopuu (dBosonMoHHas teopus Y. JlapBuHa,
CHUHTETHUECKas TEOpHs HBOJIOIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxojactsa K.
M. Bopa, uepenoBaHus IJ1aBHBIX HalpaBieHUd U nmyten sBomounu A. H. CeBeprioBa, yueHus o
ounoctepe B. U. BepHanckoro), onpeaensiTe TpaHUIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHMI, OpraHu3alus ¥ TPOBEAEHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBIDKCHUE THIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH MEXKAY HCCICIYSeMBIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TMOHATHUH,
TEOPH ¥ 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIBI HA OCHOBAHUU TIOJIYUCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTSATH CYIIECTBEHHBIE IPU3HAKU CTPOCHUS OMOTOTHYECKIX 00BEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOr€OlleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHusl, MPHUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB U TOTOKA YHEPTHH B IKOCHCTEMaX, aHTPOTIOTEHHBIX U3MEHEHHI B
HKOCHUCTEMax CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB W OHWOTCOXMMHUYECKUX IIMKJIOB B
ouochepe;

YMEHHE NTPUMEHSTH ITOJIyYeHHBIC 3HAHUS JUTISI OOBSICHEHUST OMOJIOTHYECKUX MPOIIECCOB H
SIBIICHUH, 1711 IPUHATHS MTPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM JKU3HHU C [EIbI0 00eCTIeueHus
0€30MacHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIFOJIEH, COOJIIO/IEHUs HOpPM
rPaMOTHOTO TOBEACHHSI B OKpYXKAlIIeW MNPUPOAHON Cpele, MOHMMaHWe HeOoOXOIUMOCTH
HCITOJTH30BaAHUS JOCTHKEHUM COBPEMEHHOM ouonoruu IS paloHaIbHOTO
MPUPOIONONB30BAHUS;



YMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHMYECKHE 3aJaud, COCTaBISTh CXEMBI MEepeHoca
BEIIIECTB Y SHEPTHUH B SKOCHCTEMaxX (I1EMU MUTAHHUS );

YMEHHE BBIMOITHITH J1a00paTOpHbIC U MpaKTU4YecKue paboThl, COOIIOIATh MpaBWiIa MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH WHPOPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElICTBa
MaccoBod WH(OpMALMK, HAYYHO-TIOMYJSIPHBIE MaTepUallbl), paccMaTpUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOLLIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YMEHHE CO3/1aBaTb COOCTBEHHBIE THCbMEHHbIE W YCTHBIE COOOLIeHUs, 00001as
OMOJIOTUYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmMeHoBaHue pa3enoB U TeM KosngectBo yacoB OcCHOBHBIE BU/IbI JESTEIBHOCTH OJEeKTPOHHBIE
n/m MpOrpaMMbI Bcero | Kontponbnsie | [Ipaktudeckue udpoBbIe
/ayn paboThI paboThI o0Opa3oBaTeNbHbIC
pecypcsl
buosorus kak Hayka, 24
1 | Buonorus B cuctemMe HayK 1/0.5 PackpeiBaTh coliepKaHNE TCPMHHOB U TTOHSTHIL: HayuHoe ﬁtnggzl;[/?r:.ﬁzjlsc]i)c.)rﬁm 6366122
MHUPOBO33pEHUE, HayyHasi KAPTUHA MUPA, HAYYHBIA METOJ, | https:/m.edsoo.ru/863e632a
THIIOTE3a, TeopHs, METOBI UCCIICIOBAHMS.
XapakTepu30BaTh OMOJIOTHIO KaK HAayKy, €€ MECTO U POJib
CpeaH IpyruX eCTECTBEHHBIX HayK. [lepeuncisaTs pas3nens
OMOJIOTUM B COOTBETCTBUE C OOBEKTaMU M3YYEHHUS.
HazbiBaTh BaxkHeilne oTpaciu OMOJIOrMYECKUX 3HAaHUN U
3a/1auu, cTosmue repes ouonoruen XXI B.
2 Meroap! NO3HAHMS )KUBOU 1/0.5 0.5 PackpsiBaTh conepxaHue TEPMUHOB U NTOHATUI: HAYYHBIN ﬁt‘:gg';‘;;e;da‘siorﬁm 6366122
npupozsl. [IpakTrueckas padota Ne METOJ, METOAbl  HCCIIEJOBaHUS.  XapaKTepU30BaTh I
1 «Mcnonp30BaHUE PA3ITUIHBIX OCHOBHBIE =~ METOJIBbI  TO3HAaHWS  JKUBOH  TPUPOJBIL:
METO/I0B TPU U3yYEHUHU HaOIoZIeHWe, OSKCIEpPUMEHT, OIMCaHHue, W3MEpEHHE,
OMOJIOTUYECKHX 0OBEKTOBY Kimaccu(uKanus,  MOJCITUPOBAHHWE,  CTATHCTHYECKAs
00paboTKa JaHHBIX
JKuBble crcTeMbl M UX Oprauu3anus, 14y
3 | buosnoruyeckue CUCTEMBI, 1/0.5 PackpbIBaTh COJIEpKaHUE TEPMUHOB W MOHITHI: CHCTEMa, | buomiorexa [IOK

MMpoNHeCChbl U UX U3YUCHUC

Ouosiornyeckas CUCTeMa, DJIEMEHThl CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOICTBA KMBEIX CHCTEM, OOMEH BEIICCTB,
pPa3MHOXXEHHE, pOCT, Ppa3BUTHE, HACJIECICTBEHHOCTb,
W3MEHUYUBOCTb, Pa3paXMMOCTh, HHEPro3aBUCHUMOCTH,
YPOBHH OpraHu3aluu KU3HU (Ouocucrem).
XapakTepru30oBaTh MPHUHIMIBI OPraHU3alUNd OHOCUCTEM:
OTKPBITOCTh, BBICOKAs YIOPSI0YEHHOCTb, CAMOPETYJISLINS,
HepapXUYHOCTh. llepeuncnsaTe yHUBEpCalbHBIE CBOWCTBA

KHBOT'O: CANHCTBO XUMHUYCCKOI'O cocCTana,
pasapakKuMoCTb, ABHUXKECHUEC, TOMCOCTa3, pOCT U Pa3BUTHUC,
HaCJICACTBCHHOCTD, HN3MCHYHNBOCTD, OBOJOL WA

(mpucnocobyieHne K U3MEHSIIOIIMMCSA  YCIIOBHUSIM).

https://m.edso0.ru/863e6564
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[MpuBOAUTE TPUMEPBI OHOCHCTEM PpA3HOIO  YPOBHS
opraHu3alvi U CPaBHUBATH IMPOSABJICHUA CBOMCTB JKHUBOTO
Ha pasHbIX YPOBHAX. XapaKTepH30BaThb OCHOBHBIC
MIPOLIECCHI, MPOTEKAIOIIHE B OMOCHCTeMax: OOMEH BEIICCTB
U TpeBpalleHHe  OSHEPTrduHM, CaMOBOCIPOM3BEICHHUE,
camoperyisiuusi,  passutue.  CoOmopath  mpaBmiIa
OepeHOr0 OTHOIICHUS K KHBOM IPUPOJIE

XUMHUYECKUN COCTaB M CTPOEHUE KIIETKH, 84

XUMHYECKHUH cOCcTaB KiIeTKU. Boma
Y MUHEpaJIbHBIE COIHN

1/0.5

PackpeiBath  coaepkaHME€ TEPMUHOB UM TOHATHI:
3JIEMEHTBHI-OMOTEHBI, MaKpPO3JIEMEHThI, MUKPOIJIEMEHTHI,;
MUHEpaJIbHbIE BELIECTBA, MOJIEKYyJa BOJbl KAaK JUIOJb,
BOJIOPOJIHBIE CBSI3M; THAPOGUIBHBIE W THAPO(GOOHBIE
BemiecTBa. Jloka3pIBaTh €QMHCTBO DAJIEMEHTHOIO COCTaBa
KakK OJIHO U3 CBOMCTB HMBOTro. PacnipenensaTte XuMuieckue
3J€MEHThl [0  TpynmaM B 3aBUCUMOCTH  OT
KOJIMYECTBEHHOTO MPEACTAaBUTEILCTBA B OPraHU3ME;
XapaKkTepHU30BaTh POJIb OTACJIBHBIX AJIEMEHTOB. BBIABIATH
CBSI3b  MEXKIY  COCTaBOM, CTPOCHHUEM  MOJIEKYJIBI
XUMHUYECKOTO COSTUHEHHSI U €r0 (DYHKIUSMU B KIIETKE

Bubimoreka IIOK
https://m.edso0.ru/863e674e

benku. CoctaB u ctpoeHue 6eIKoB

1/0.5

PackpeiBaTh conepikaHWe TEPMUHOB W TOHATUN: O€NKw,
MIOJINMEPBI, MOHOMEPBI, aMUHOKHCIIOTHI, IENTUIHAS CBA3b,
MOJIMIIENTH/L, JIeHaTypalus. XapakTepu3oBaTh OCJKH Kak
KJIacC OpPraHMYEeCKUX COeTUHEHUH; KilacCu(UIUPOBATh UX
0 CTpPOeHHUI0 (TnoOyisipHble U (UOPMILIAPHBIE OEIKN),
NEPEUYMCISTh U XapaKTepU30BaTh (DYHKIIMU OEIIKOB

Bubimoreka ITOK
https://m.edso0.ru/863e6b72

DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
pabora Ne 1 «M3yuenue
KaTaJUTHYECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIA KaTamas3bl)»

1/0.5

0.5

PackpeiBaTh  cozmep)kaHME€  TEPMHUHOB U IOHATHIH:
(bepMeHTHI, aKTUBHBII LIEHTP, cyocTpaTHas
CHEU(PUIHOCTh, KO(PEepMEHTHI, OENKH-aKTUBATOPbl U
OeNKU-UHTHOUTOPBI. YKa3blBaTh OTJIMYMS (DEPMEHTOB OT
HEOpraHMYeCKUX  KaTtanu3atopoB. OOBIACHATH  POJb
(depMeHTOB B (YHKIIMOHHUPOBAHUU JKMBBIX CHUCTEM, B
MIPOMBIIIJIEHHOCTH, B MEIUIIMHE, B MTOBCEIHEBHOMN KU3HU
4eJI0BEKa

bubmuoreka [JOK
https://m.edso0.ru/863e6b72

Vraesoanl. JIumuasr

1/0.5

PaCKpBIBaTB COACPIKaHUC TCPMUHOB U HOHHTHﬁZerICBOI[LI,
MOHOCaxapuabl, Aucaxapuabl, NOJHUCAXapyuabl, T'JIFOKO34,

bubmuoreka [JOK
https://m.eds00.ru/863e6870
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pubo3a, ne30KcHpuO03a, caxaposa, JaKTO3a, MallbTo3a,
nesuoo3a (KiaeTdyarka), Kpaxmall, TJIMKOTEH; JIUIUJIbI,
TPUTIIALEPUIBI (GKUPBI, Macia), GoCchOIUITHIBI, CTEPOUIBI.
XapakTeprus3oBaTh YTJICBO/IBI, JTUTTH TG KaK
KJIaCCOpraHWYecKnX coequHeHni. KiaccudunmpoBath
YIIEBOJIBI ¥ JTUIHJIBI TIO CTPOCHHIO; IEPEUUCIISITH () YHKITUU
yIJIEBOAOB H JHUNUAO0B. CXEMaTHYeCKH H300paxkaTh
CTPOCHHE MOJICKYJ YTJIEBOJIOB, JIUIHJIOB

HyxknennoBbie kuciotel. AT®

1/0.5

PaCKpBIBaTB COACPIKAHUC TEPMHUHOB n TTOHSATHH:

NIE30KCUPUOOHYKIICHHOBAS KHUCJI0Ta (AHK),
pubonyknennoBas  kucinora  (PHK),  nykimeotun,
MOJIMHYKJICOTHTHAS LETb (mONMUHYKIEOTUN),

KoMIUleMeHTapHocTh, ¢yHkuuu JIHK (xpanenune wu
neperaya HacieIcTBeHHOM wuHdopmauun); Buasl PHK
(uadOpMaIIMOHHAS, TpaHCIOpPTHAas, puOOCOMalIbHAs);
anenosuaTpudochar (ATD), Makpospruveckas CBs3b.
XapakTepu3upoBaTh ~ HYKJIEHHOBbIE  KHUCIOTHI  Kak
XUMHAYECKHE COCIMHEHHS M HOCHUTEIH HacleICTBEHHOH
uHpopmanuu. OT™MedaTs 0COOEHHOCTH CTPOSHHS MOJIEKYJT
HyknenHoBelx  kucinor  (AHK, PHK) wu ATO.
Cxemaruyecku H300pakaTh CTPOEHUE HYKJIICOTHOB,
MOJIEKYJT HYKJICHHOBBIX KUCITOT, AT®

Bubimoreka ITOK
https://m.edso0.ru/863e6d5¢

I/ICTOpI/ISI U MCTOABI U3YUCHUA
kiaeTkH. Knerounas TCOpHA

1/0.5

PackpeiBath conepkaHue TEPMUHOB M TOHATUMN: KJIETKA,
LHUTOJIOTUS;  PACKPBIBATH  COJEPKAHHE  IOJIOKECHHI
KJIETOYHOU Teopuu. llepeunciate U XapakTepu3OBaTh
OCHOBHBIE METOJbI HM3YYCHHS KIETKH: (TIPUTOTOBIICHUE
CpE30B, OKpallliBaHUE, MHKPOCKOIIMPOBAHUE,
HEeHTPU(YTUpOBaHNE, KYIHbTUBUPOBAHUE KJIETOK U TKaHEH )

bubmuoreka I[JOK
https://m.edso0.ru/863e6e88

10

KieTka xak 1ieocTHast )KuBasg
cucrema

1/0.5

PackpeiBaTh conepkaHUE TEPMUHOB U IMOHSATHH: KJIETKH
(aykapuoTuyeckasi, IpOKapuoTUYECKas), TIa3MaTuyecKas
MeMOpaHa (Ta3ManeMMma), TJIUKOKAJIWKC, TPaHCIOpPT
BelIeCTB (TaCCUBHbBIN, aKTUBHBIN ), 3HAOUMTO3 ((harounTos,
MUHOIUTO3), 9K30IMTO3, KJIETOYHAs CTEHKA, HYKJICOH]I.
CpaBHuBaTh  MEXIy CO0OM  JyKapuOTHYECKHE U
IIPOKAPUOTHUYECKNE KIETKH; OTMEYaTh CXOJCTBO M



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

pa3nuuusi B CTPOCHHMM KIETOK OakTepui, >KUBOTHBIX,
pacteHuil u rpudboB

11

CTpoeHue 3yKapuoTUYECKOM
kieTku. JlabopaTopHas padota No 2
«M3yueHune cTpoeHus KJIETOK
pacTeHHIA, ’KUBOTHBIX, TPHOOB U
OaxkTepuii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»

1/0.5

0.5 PackpbiBaTh  conmepikaHHe€ TEPMUHOB W TOHSATHI:
LUTOIJIa3Ma, OpPraHOW[bl, SHIOIJIA3MaTHYECKas CETb
(BIIC), ammapatr ['onbmkH, JM30COMBI, BaKyOJIb,
MUTOXOHJIPHH, IUIACTUBI (XJIOPOILIACTBI, XPOMOILIACTBI,
JEHKOIUIacThl), PUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN
HeHTp (LIEHTPOCOMA), PECHUYKH, KT'YTUKH, BKIIOYCHHUS,
SAIpo, saepHas o000J0YKa, KapuoIlula3mMa, XpOMATHH,
SPBIIIKO, XPOMOCOMBI. OnuceiBath CTpOEHHE
JYKapUOTHYECKON KIETKM TO H300paKeHUsM U Ha
MUKpOIIpenaparax; KIacCU(PHUIMPOBATE OPraHOMIbI B
3aBUCHMOCTH  OT  OCOOEHHOCTEH  HX  CTPOCHHS
(omHOMEMOpaHHBIE, IByMEMOpaHHBIC, HEMEMOpPaHHBIC);
ONMKCHIBATh (PYHKIMHM KaXJOTO OpraHouaa B KIIETKE.
XapakTepu3oBaTh KJIETOYHOE PO KaK MECTO XpaHEHHS,
nepenayn  (yABOGHHE  XPOMOCOM) M peaiu3aluu
(TpaHCKpUNIHS) HACIEACTBEHHON HH(OpMAIUKM KIETKH.
[lepeuncasTh M ONUCHIBATH KOMIIOHEHTHI fJpa U HX
GyHKIUY; CxemaTH4HO n300paxarb CTpOCHHE
pacTUTENIbHOM W JKUBOTHOW  KJeTKH.  OOBIACHATH
OMOJIOrMYeCcKOe 3HaYeHHE TPAHCIIOPTA BEIIECTB B KJIETKE

Bubimoreka IIOK
https://m.eds00.ru/863e6ff0
https://m.edso0.ru/863e716¢c

JKu3HemesaTenbHOCTD KIIETKH, 64

12

OOMeH BEIIECTB UIIN META00IN3M

1/0.5

PackpriBaTh conepikaHue TEPMUHOB W TOHSATUN: OOMEH
BEUIECTB M TMpeBpalleHHue SHEpPruu (MeTaboIu3M),
ACCUMUJISIIIUSA, TUIACTUYECKUM OOMEH, JTUCCUMMUIISIINS,

13

dorocunaTes. XeMOCHUHTES

1/0.5

SHepreTudyeckuid  obmeH,  QortocuHTe3,  (doTONU3,
dhochopmmmpoBanue, MEPeHOCUNK TPOTOHOB, XEMOCHHTE3.
OnwuceiBath (OTOCHHTE3, MPOLECCHl, MPOTEKAIOUINEe B
CBETOBOM M TeMHOBOM (aze. BBIABIATH NPUYKMHHO-
CIIEACTBEHHBIE CBSI3U MEXKIY IOIJIOIIEHUEM COJIHEUHOU
SHEPTrUuu XJOPOPUIIIOM U CcHHTE30M Moiyiekyn ATO.
CpaBHUBATh UCXOJHBIE BEIIECTBA, KOHEYHBIE TPOLYKTHI U
YCIIOBUS MPOTEKAHUSI PEaKINii CBeTOBON U TEMHOBOM (ha3bl
¢orocunTe3a; CpaBHHBaTh (POTOCHHTE3 M XEMOCHHTES.

Bubimoreka ITOK
https://m.edso0.ru/863e766¢

Bubimoreka ITOK
https://m.edso0.ru/863e7c98
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OrnenuBaTh 3HauYeHUE (POTOCHHTE3a W XEMOCHHTE3a JUIS
JKA3HU Ha 3emiie

PackpbiBaTh  conmepikaHHe€ TEPMUHOB W TOHSATHI:
SHEpPreTU4YecKuii OOMEH, TJIMKOJIN3, MOJOYHOKHCIOE
OpoXeHue, CIHUPTOBOE  OpoKEHHE, OHOJIOTHYECKOe
OKHUCJICHWE, KJIETOYHOE JIbIXaHWe, JUCCUMUIISIINS,
¢dbepment.  XapakTepu3oBaTb ~ OOMEH  BEIIECTB U
MpeBpalieHne dSHepruu  (MeTaboiau3M) Kak OJIHO HX
CBOICTB KHUBOTO. [lepeuncnsrob 0COOEHHOCTH
IJIACTUYECKOTO M HHEPreTHUYECKOro OoOMeHa B KIIETKE;
yCTaHABIMBaTh B3aUMOCBSI3b MEXIy HUMHU. Paznuuath
TUIIBI OOMEHa BELIECTB B KJETKE: aBTOTPOQHBIM U
rerepoTpoHbid. OMUCHIBATH 3Tallbl IHEPreTUYECKOTO
oOMeHa (IOIrOTOBUTEINBHBIN, OECKUCIIOPOIHBIN,
KHCIIOPOJHBIN) W CpaBHUBaTh HMX MEXIy CO0Oil.
XapakTepu30BaTh  PEAKIHUW  TIUKOJIW3a, OpOXKEHHS,
KJIETOYHOTO JIbIXaHHS, BBISIBIISITD MPUYUHHO-
CIICICTBEHHBIC CBSI3W MEXKIY TJIHMKOJIN30M, KIIETOYHBIM
npixaHueM u cuHTe3oM Mosekynl AT®. CpaBHUBaAThH
3 PEeKTUBHOCTE OECKUCIOPOAHOTO W  KHUCIOPOIHOTO
JTaroB

Bubimoreka IIOK
https://m.edso00.ru/863e7aae

PackpeiBath copep:kaHuE€ TEPMHHOB W TIOHSATUMN: TEH,
T€HEeTUYECKUU KOJ, MaTPUYHBII CHHTE3, TPAHCKPHUIILIMS,
TPaHCJISIMS, KOJAOH, aHTUKOJIOH, pudocoMa, IIeHTpaJIbHAs
norma, MoJekynspHas Ouonorus. OmnpenensiTh CBOICTBa
TEHETUYECKOTO KoJia (TPUILIETHOCTh, OJIHO3HAYHOCTH,
BBIPOKJIEHHOCTh, YHUBEPCAIIbHOCTh, HEMEPEKPHIBAEMOCTb,
HeTpeprIBHOCTH).  OmuUCHIBATH  dTambl  peau3ariuu
HaclenCcTBeHHOW wuH(opMmanmu B kieTke. CpaBHHUBAThH
peaknuu maTpuuHoro cuHTeza moiekyn PHK u Genka B
KJIETKE

Bubimoreka ITOK
https://m.edso0.ru/863e796e

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

14 | DHepreTuyeckuii 0OMeH 1/0.5

15 | BuocunTe3 Oenka. Peakiust 1/0.5
MaTPUYHOTO CHHTE3a

16 | Tpaucnsauus — OGuocuHTe3 Oenka 1/0.5

17 | Hexnerounble pOpMBbI KUZHU — 1/0.5

BUPYCHI

PackpsiBaTh copepikaHHe TEPMUHOB M IOHSATHUNA: BHPYC,
BUPYCOJIOTHSI, Karcuy, Oaktepuodar, BUpYC
uMMyHoedpuuTa yenoseka (BUY), oHkoreHHbIe BUPYCHI.
XapakTepu3oBaTh BHUPYCHl KaK  HEKJIETOUYHYIO(QOpMY

Bubimoreka ITOK
https://m.edso0.ru/863e7540
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KHU3HH,; OCOOCHHOCTH CTPOCHHUS M JKU3HEACATEILHOCTH
BUpPYcOB. ONHUCHIBaTh KU3HEHHBIA IMKJI BHUPYCOB
UMMYHOJIeUIINTAa YEJIOBEKa;, pa3jinyarh Ha PHCYHKax
BTM ((Bupyc TaGaunoil mozauku), Oakrepuodar, BUY.
OO6ocHOBBIBaTh M COOJIIOJIaTH  MEpPbl  MPO(PHIAKTUKH
pacrpocTpaHeHHS BUPYCHBIX 3aboseBaHui
(pectiupaTopHbIe,  JKEIYIOYHOKHIIEYHbIC,  KIICIICBOM
sunedamut, BUU-undexmms)

Pa3mMHOXEeHNE ¥ MHIUBUIYAIbHOE PA3BUTHE OPTaHU3MOB, 54/2.59

18 | J)Ku3HEHHBI 1IMKJT KIICTKH. 1/0.5 0.5 PackpeiBaTh  comepkaHWE TEPMUHOB U TOHSTHIL: Et‘:gg_j‘/‘?;e;da‘s(i()rﬁl863ﬂ dos
Jenenue kinetku. MuTos. KJICTOYHBIH LUK, HHTEep(ha3a, peayILTHKALHs, XPOMOCOMA, I
JlabGopaTtopHnast pabota Ne 3 KapUOTHIl, TaIUIOUAHBIA, AUIUIOMIHBIA XPOMOCOMHBIN
«HabmoieHre MUTO3a B KIIETKAX Ha0Op, XpOMATUABI, MHTO3 ero craauu: upodasa,

KOHYMKA KOPELIKa JIyKa Ha TOTOBBIX Mmetadasa, aHadasa, Tenodaza. ONUCHIBATh >KU3HEHHBIN
MHKpOIpenapaTax» LUKJI KJICTKU; TIEPEUUCISITh U XapaKTepU30BaTh MEPHOIbI
KJIETOYHOTO IIMKJIA, CPaBHUBAaTh HX MEXIy COOOIA.
OmnuceiBaTh ~ CTPOCHHE  XPOMOCOM,  KapHOTHUIIOB
OpraHu3MOB, CPaBHHBATh XPOMOCOMHBIE HaOOPBI KIIETOK.
CpaBHHMBaTh  CTaAMMd  MHTO3a.  PasznuyaTh  Ha
MHKpOMpernapaTax ¥  pPUCYHKaX CTaAud  MHTO3a.
PackpbIBaTh OHOJIOTHYESCKUI CMBICI MUTO32
19 | ®opmbl pazmHOkeHus opranu3moB | 1/0.5 PackpsiBaTh COZIepIKaHHe TEPMHHOB y | bubmiorexa IIOK

MOHATUI: pa3MHOKEHHE, KJIOH, IIOJIOBbIE KJIETKU (TaMEeThl),
SIMIIEKJIeTKA, CIEPMATO30M, 3HUroTa, JEJIeHHWE HaABOE,
MIOYKOBaHME, CIIOPYJALMS, (parMeHTalus], BereTaTHBHOE
pa3MHOXKEHHE, CEMEHHOE pPa3MHOXKEHHUE, OIbUICHHE,
JBOMHOE OIIOIOTBOPEHHE, ITOJIOBBIE KEJE3bl, CCMEHHUKH,
SUYHUKHU, OIUIOJOTBOpPEHHE (HApyXHOE, BHYTPEHHEE).
XapakTepu3oBaTh OCOOCHHOCTH M 3HaYEHHE OECIoyioro u
MOJIOBOTO  CIIOCOOOB Pa3MHOXKEHHUA. BpInensiTh BHIbI
0€ecroJIoro pa3MHOKEHHSI; BBISIBIISATh B3aMMOCBSI3U MEXKIY
dopmMamMu U crmocobaMu  pa3MHOXKEHHS, U  HUX
OMoJIOTMYECKMM  3HaueHueM. Brianetp  npuéMamu
BEreTaTUBHOI'O PAa3MHOKEHMsI KYJIbTYPHBIX pacTeHHUil (Ha
IIpUMEpPEe  KOMHATHBIX). XapaKTEpHU30BaTh  I0JOBbIE

https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
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KJICTKH:  SHIEKJICTKH,  CIIEPMAaTO30M[Ibl;  BBUIBISTH
0COOEHHOCTH UX CTPOCHHS

20 | Metio3 1/0.5 PackpeIBaTh COIEPIKAHUE TEPMUHOB M TOHATHIL: MeHo3, ﬁggsﬁl/d/ﬁeﬁjasﬁ)%/aese?f ”
KOHBIOTALIMSI  XPOMOCOM, MEpPeKpECT (KPOCCHUHTOBEP)
XPOMOCOM, TaMeThl. XapakTeph30BaTh MEH03 Kak CIocod
KJIETOYHOTO JICJICHUS; OIMCHIBAT MEHO3 MO CTaausIM;
CpaBHUBATh CTaJWHM Meio3a W MHTO3a. Pasinyarh Ha
pPHCYHKax CTaJdM Mei03a; pacKpbIBaTh OHOJIOTHYECKOES
3Ha4YEHHE Meio3a
21 | OOpa3oBanue u pazputhe nonoBsix | 1/0.5 0.5 PackpeiBaTh  comepkaHWE TEPMUHOB U TOHSTHIL: Et‘:gg_j‘/‘?;e;da‘s(i%{f/863681b6
ki1eToK. OIUIO0TBOPEHHE. raMeToreHes, CIIEpMaroreHe3, OOTeHEe3, CIEPMAaTO30MI, I
JlabopaTtopHnast pabora Ne 4 akpocoma, STUIIEKIIeTKA, MOJISIPHBIE TEeJbIIA.
«M3y4eHne CTpOEHHs TOJOBBIX Xapakrepu3oBarb ~ OCOOCHHOCTH  rameroreHesa  y
KJIETOK Ha TOTOBBIX ’KUBOTHBIX M €r0 CTAJUH; MOJOBBIC KICTKH XMBOTHBIX U
MHKpPOIIpEnapaTax» ONKMCBHIBATL  Tpoliecc HMX  pasBuTusa. CpaBHUBATH
criepmaroreHe3 u oorene3. OMUCHIBATh OIIIOIOTBOPEHHE,
OMOJIOTHYECKOE 3HAYEHUE OTLIOJOTBOPEHHUS
22 | UaauBHIyaibHOE pa3BUTHE 1/0.5 PackpbiBaTh  COJEp)KAHWE TEPMHHOB W MOHSTHIA: | budmiorexa [IOK

OpTraHnu3MOB

OHTOT€HE3, SMOpHUOTEHE3, 3UI0Ta, npobieHue,
Oylactomepsl, Mopyia, Oiacrtyna, OJacTolenb, racTpya,
HeWpyJia, OpraHOT€HE3; 3apOAbIIIEBBICTUCTKU: SKTOIEpMa,
Me30/iIepMa, PHTOJIEPMA; MOCTIMOPHOHAILHOE pa3BHUTHE:
mpsMoe ¥ HempsiMoe  (JTMYMHOYHOE); MeTamopdos,
Meracrnopa, MHUKpPOCIOpa, MbUIBLIEBOE 3€PHO, CIEPMHH,
3apOJBIIEBbIA  MEIIOK, JBOWHOE  OIUIOAOTBOPEHUE.
Onpenensth 3Tanbl SMOPHOHATIBHOIO PA3BUTHS XOPIOBBIX
Ha CXeMax M IpernapaTtax M OIKCHIBaTh MPOLECCHI,
HpOI/ICXO)ISIHII/Ie Ha KaXXJIOM DOTalic. CpaBHI/IBaTI) nepnomﬂ
OHTOTEHE3a; TMpsMOe ©  HempsiMoe  (JTMYMHOYHOE)
MMOCTAMOPHUOHATILHOE Pa3BUTHE, 3apPOJBIIIN YeJIOBeKa M
Ipyrux XopAoBbIX. OOBICHATH OMOJIOTHYECKOE 3HAUCHUE
pa3BuTHs C MeTamMop(}o30M; OTPUIATEIILHOE BIIHSHUE
QJIKOTOJIs1, HUKOTUHA U APYTUX TEPATOTEHHBIX (PAKTOPOB Ha
pasBuTHe 3apojbima 4YenoBeka. OMHUCHIBATH MPOIECC
JIBOMHOT'O OIIOAOTBOPEHUS Y LIBETKOBBIX pACTEHUN

https://m.edso0.ru/863e8436
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HacnencTtBeHHOCTh M M3MEHYMBOCTh OPraHU3MoOB, 8u+14 pe3eps

23

['eneTnka — Hayka o
HACJIEJICTBEHHOCTH U
U3MEHYUBOCTH

1/0.5

PackpeiBath coaepkaHuE€ TEPMHHOB U TIOHSTUN: TEH,
TeHOM, T€HOTHII, PCHOTHUI, XPOMOCOMBI, aJUICTTbHBIC TCHBI
(aymenu), TOMO3WTOTAa, TETEPO3UroTa, JOMHUHAHTHBIN
Npu3HaK (reH), pEeLEeCCUBHBbIA IpU3HAK (I€H), 4ucTas
nuHus, Tuopua. [lepednciars 1 XapakTepru30BaTh METOIBI
TCHCTUKU:  TUOPUIOJIOTHYCCKHA,  ITUTOTCHETUYCCKUH,
MOJIEKYJIIPHOT€HETUYECKHIA; JIOMUHAHTHEIC u
pelecCuBHbBIE  MPU3HAKKM  PACTEHUHW U KUBOTHBIX.
[Tonb30BaTbCcsi ~ I€HETUYECKONW  TEPMHHOJIOTHEH U
CHMBOJIMKOWM  [IJI1  3allUCH  TCHOTHUIIMYECKUX  CXEeM
CKpEIIMBAHUS

Bubimoreka ITOK
https://m.eds00.ru/863e86f2

24

3aKOHOMEPHOCTH HACJICIOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
CKpelUBaHue

1/0.5

PackpsiBath COJZlepIKaHue TEPMUHOB u
MOHATUI :MOHOTHOPHTHOE CKpelIMBaHHUE,
(EHOTUNHYECKUE TPYMIbl, THOPUAOIOTUYECKHIA METOJ,
YHCThIC JIMHUHM, JOMHHHPOBaHHWE TeHOB  (IIOJIHOE,
HETOJHOE), pacilerieHue B moroMcTBe. OMNUCHIBAaTh
METOAMKY IpoBecHus . MeH1eIeMOBITOB 110 N3yUEHH IO
HACJICIOBaHUS OJHOW Tapbl MPU3HAKOB Yy TOpoxa
MTOCEBHOTO. PackpriBath coJiep>KaHue 3aKOHOB
eaMHOO00pa3us THOPUIOB TEPBOTO TMOKOJEHUS W 3aKOHA
pacmerieaust. OOBSCHATh THUIOTE3y UUCTOTHI TaMerT.
3anuceIBaTh  CXEMBI MOHOFI/I6pI/I)IHOFO CKpCuiMBaHu,
OOBSICHST, €ro ILUTOJIIOTUYECKHE OCHOBBI M pelIaTh
TCHCTUYCCKUC 3a/1a4YU Ha MOHOFI/I6pI/II[HOC CKpCIIMBAHUC

Bubimoreka IIOK
https://m.edso0.ru/863e8878

25

JurubpunHoe ckpeuBaHyue. 3aKoH
HE3aBUCHMOT'0O HACJIEOBaHUS
NPU3HAKOB

1/0.5

PackpeiBaTh  cozmep)kaHME€  TEPMHUHOB U IOHATHIH:
TUTUOpUIHOE CKpELIMBaHuE, aHaJIU3Hpyrouiee
ckpemuBanue. OmnuceiBath onbITel [. Menzgens mno
M3y4YEHUIO HACJENOBAHMS JBYX Iap MPU3HAKOB y ropoxa
IIOCEBHOTO. PackpsiBath coJepxKaHue 3aKOHa
HE3aBHUCHMOIOHACIIEOBAaHU  TNpU3HAKOB. [IpuMeHsTH
MaTeMaTHU4eCKM  pacyeT C  IIOMOLIbI0  METoAa
IIEPEMHOKEHUSI BEPOSATHOCTENM W 3alUCh C IOMOIIBIO
(EeHOTUMHMYECKUX PaJMKaJIOB paclIeIIeHUs] IPU3HAKOB Y
MIOTOMKOB M0 (DEHOTHUIY M T€HOTHUITy. 3alKiChIBaTh CXEMBbI

bubmuoreka I[JOK
https://m.edsoo0.ru/863e89a4
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JTUTHOPUTHOTO CKpeITUBaHMUsI, 00BACHSTD €ero
LUTOJIOTHYECKHE OCHOBBI U PEIIaTh FT€HETUYECKUE 3a]auu
Ha JUTHOPUIHOE CKPEIIMBaHUE

26

CuemicHHOE HacaeI0BaHNE
npu3HakoB. JlaboparopHas pabota
Ne 5 «M3yuenue pe3ysbTaToB
MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEnapaTaxy»

1/0.5

0.5

PackpeiBaTh  conepkaHue TEPMUHOB U IOHSTHM:
CLICTIJICHHOE HAaclleIoBaHUE IPU3HAKOB, PEKOMOMHAIUS
I€HOB, TE€HETHYECKHE KapTbl XPOMOCOM, MOpraHuja.
Ha3piBaTh OCHOBHBIE IIOJIOXKEHUS XPOMOCOMHOM TEOpUHU
HacneACTBEHHOCTH T. MopraHa; pacKpbIBaTh COAEP/KAHUE
paborel T. Moprana o CLEIUIEHHOMY HAacJIe€JOBAHUIO
I€HOB Y IIPUYMHBI HAPYLICHUS CLEIICHUS MEXKly TCHAMM.
3anuchiBaTh CXEMbl CKPEIIMBAaHUA IIPU  CLEIUIEHHOM
HACJIC/IOBAaHUH, OOBSACHATh TPUYMHBI PEKOMOMHALINU
T€HOB, ONPENENATh YUCIO TIPYNI CLEIUIEHUS TIE€HOB;
pemiate  IEHETHYECKHME  3aJa4d  Ha  CLEIUICHHOE
HACJIEJOBaHHE

Bbubmuoreka IJOK
https://m.edso0.ru/863e8c60

27

T'eneruka mona. Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

1/0.5

PackpeiBath  copepkaHue TEPMHHOB W IOHATHIM:
XPOMOCOMHBIN HAaOOp, ayTOCOMBI, MOJOBBIE XPOMOCOMBI,
FOMOTAMETHBIN I0JI, T€TEPOTaMETHBIN TOJ, CLETUIEHHOE C
I10JIOM HaCJIEJOBAaHUE IIPU3HAKOB. OOBSICHATD
IHUTOJIOTUYECKHE OCHOBBI XPOMOCOMHOIO MEXaHHU3Ma
onpeJIeeHus 1oJa y pa3IMuHbIX OpraHu3MoB. CpaBHUBATh
3aKOHOMEPHOCTH HAaCJEAOBAaHUSI MPU3HAKOB, CIEMJIEHHBIX
U HE CLEIUICHHBIX C NOJIOM. PemaTe reHeTHYecKue 3a1auu
Ha HACJIEJI0BAHUE CLETUICHHBIX C M0JIOM IPHU3HAKOB

Bubimoreka IIOK
https://m.edso0.ru/863e8c60

28

N3menunBocTs. HenacnencreenHas
M3MEHYMBOCTh. JlabopaTopHas
pabota Ne 6. 3yuenue
MOTU(UKAITIOHHON H3MEHUYNBOCTH,
MOCTPOCHHE BapUAIIMOHHOTO psija U
BApUALMOHHON KPUBOII»

1/0.5

0.5

PackpbiBaThb  cofepkaHue TEPMUHOB U IOHSATHUH:
U3MCHYUBOCTD, HacCJICACTBCHHAas U3MCHYUBOCTD,
HEHAcJeICTBeHHAass HW3MEHYUBOCTh, MOAU(DUKAIIMOHHAS
U3MCEHYUBOCTD, BapI/IaHI/IOHHblﬁ pAan, BapHaHTa,
BapHallMOHHAs KpHBas, TMpPHU3HAK, HOpPMa pEaKIHH,
KOJIMYCCTBCHHBIC n Ka4€CTBCHHBIC IIpHU3HAKH.
KnaccuduiupoBaTrh BUIbl U3MEHUYUBOCTU U BBIABIATH MX
Ouosnoruueckue ocobeHHocTu. llepeuncnsaTe cBoiicTBa
MOJTUGUKAITMOHHOW HM3MEHYMBOCTH W  OOBACHATH €&
3HAYCHHUE JIs1 OPraHUu3MOB. Paznmuate KonmndecTBEHHBIE U
KayeCTBEHHbIE TPU3HAKU; CTPOMTH BAPHALMOHHBIA PsiJ,

bubmuoreka I[JOK
https://m.edsoo.ru/863e8efe
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BapUAIlMOHHYIO KPHBYIO, BBIUUCIATH CPEJHEC 3HAYECHUE
NpU3HaKa

29

HacnencteHHas ”3MEHYHBOCTb.
Jlaboparopnas pabota Ne 7.
«AHanu3 MyTanui y 1po30Quisl Ha
TOTOBBIX MUKpPOIIpEeTapaTax»

1/0.5

0.5

PackpeiBath  coaepkaHME€ TEPMUHOB UM TOHATHI:
HacJIeICTBEHHAs N3MEHUYNBOCTD, KOMOMHATHUBHAS
W3MEHYMBOCTh, MYTAIMOHHAs] W3MEHYMBOCTH, MYTAaHT,
MYTaLHH: TeHHEIC, XPOMOCOMHBIE, T€HOMHEIC;
TOJTUTUION NS, AHEYIIJIOUIUS,MYyTareHbI.
XapakTepu3oBaTh  HACIEACTBEHHYIO  M3MEHYMBOCTD;
dbopmynupoBaTh ~ 3aKOH  TOMOJIOTMUYECKHXPSAIOB B
HacnencTBeHHoOW wm3MmeHunBocth H. WM. BasminoBa u
OOBSACHATL €ro 3HAYeHHEIs1 OMOJIOTMM M CEeJEKIMH.
KnaccudunupoBats MyTalnuu: TeHHBIE, XPOMOCOMHBIE,
T€HOMHBIE U MPUBOIUTH MpuUMepbl MyTanui. OOBICHATH
MPUYMHB BO3HWKHOBCHHSI MYTAIlMii, pOJb (aKTOPOB-
MyTtareHoB. (CpaBHUBaThb BHJBl MYTallMii; BBIABISTH
MIPUYMHBI HacJICICTBEHHOM M3MEHUYHMBOCTH,
HMCTOYHUKUMYTAreHOB B OKpY:Karolen cpene (KOCBEHHO).
XapakTepu30BaTh BHESAJCPHYIO HACIEIACTBEHHOCTb H
H3MEHUYMBOCTD

Bubimoreka IIOK
https://m.edso00.ru/863e8efe

30

T'e”HeTnka yenoBeka

1/0.5

PackpsiBaTh conep:kaHre TEpPMUHOB U IOHATUI: KAPUOTHUI
YEJIOBEKa, LIUTOTCHETUYECKUM METOJ, IE€HEalOrMYeCKUil

METO/I, POZIOCIIOBHBIE, OJIM3HELIOBBIN METO/I,
HacJEeICTBEHHBIE 0oe3Hu: (MOHOT'€HHBIE, c
HaCJIEICTBEHHOU IIPeIpacroI0KEHHOCTHIO,
XPOMOCOMHBIE), MEINKO-TEHETUYECKOE
KOHCYyJbTUpOBaHue. [lepeuncnsaTe 0COOEHHOCTH U3yUEHUS
TE€HETUKH YEJIOBEKa; MIPUBOJIUTH IpUMEPDI

HaCJIe/ICTBEHHBIX OOJIE3HEH 4YeNoBEeKa, XapaKTepHU30BaTh
METOABl HX MPO(UIAKTUKHA; OOOCHOBBIBATH 3HAYECHUE
MEINKO-TEHETUUECKOr0 KOHCYIbTHPOBaHUS. BBIABIATE U
CpaBHUBATh MEXJy c000I TOMUHAHTHbBIE U PELIECCUBHbIE
npu3Haku 4yenoBeka. CoCTaBisTh U aHAIM3HPOBATh
POJIOCIIOBHBIE YEJIOBEKA

Bubimoreka ITOK
https://m.edso0.ru/863e8d78
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KoHTposibHO-00001mar01Mit ypox
o TeMe «HaciieicTBeHHOCTh U
U3MEHYUBOCTbHY

1/0.5

1/0.5

Ceneknust opranu3moB. OcH

OBBI OMOTEXHOIOT UM, 34

32

CCJ'ICKI_II/Iﬂ KaK HayKa U IIponecc

1/0.5

PackpriBath conepxkaHre TEPMUHOB U TIOHATHI: CEJICKIIHS,
copT, rnopozja, IIITaMM, JIOMECTHKAIHS, 580071
OJIOMallTHUBaHHE, LIEHTPbI MHOT000pa3us n
MPOUCXOKACHUS KYJIbTYPHBIX PACTEeHUH M KUBOTHBIX,
rudpuau3anms, HMCKyCCTBEHHbIHOTOOpP. HaswmBath w
CPaBHMBAaThb  OCHOBHBIC  OJTANbIPA3BUTUS  CEJICKIIUU.
W3znarate ywenne H. W. BasBunoBa 0 neHrpax
MPOUCXOKACHUS  KYJIBTYPHBIX pacTeHUH; pa3Iuyvarh
LIEHTPbI Ha KapT€ MUPA, CBI3bIBATh UX MECTOIOJOKEHHUE C
oyaraMd BO3HUKHOBEHHUSI JIPEBHEWMIINUX ITUBUIIU3AIIHI.
CpaBHMBaTh CcOpTa KYJIbTYPHBIX pAacCTEHUW, MOPOIbI
JOMAIIIHUX >KUBOTHBIX U MX JAUKUXIPenKoB. OLEHUBATh
pOJIb CEJEKIMM B OOECIICUCHUH IPOJIOBOJILCTBEHHOMN
0€30I1aCHOCTH YeJIOBCUCCTBA

Bubimoreka ITOK
https://m.eds00.ru/863e9214

33

MeTtoabl U JOCTUKEHUSI CEIEKLIIUU
pacTeHUH U KUBOTHBIX

1/0.5

PackpriBath coJiepKaHue TEPMUHOB u
MOHSATUNA:UCKYCCTBEHHBI  O0TOOp, MaccoBbIi  OTOOD,
WHIUBUAYAIBHBIN O0TOOD, IKCTEPhEpP, OIMM3KOPOACTBEHHOE
CKpelIMBaHUEe, YUCTAsl JUHUS, TETEPO3UC, HEPOJICTBEHHOE
CKpELIMBaHNUE, UCKYCCTBEHHBI MYyTareHe3, MOJIUIUIONIbI.
CpaBHuBaTh (HOPMBI UCKYCCTBEHHOTO 0TOOpa (MaccOBOTO
u WHIUBUAYAIBHOTO), BU/IBI TUOpUAN3AIIH
(OMM3KOPOJACTBEHHOW M OTJAJICHHOM), CIIOCOOBI
MONy4YeHusT  NoJuImonaoB.  [IpuBoauTs  mpumMepbl
JIOCTUKEHHI CEJIEKIIMU PACTEHUN U JKUBOTHBIX

Bbubauoreka [JOK
https://m.edso0.ru/863e9214

34

buorexHonorus kak orpacip
IIPOU3BOJICTBA

1/0.5

PackpeiBaTh  cozmep)kaHME€  TEPMUHOB U INOHATHI:
OMOTEXHOJNOTHs,  KJIETOYHAas  HWHXEHepus, TIeHHad
WHXXEHEpUs, KIOHHPOBAHME, TPAHCI€HHBIE OPIraHU3MBI,
I'MO (renernyeckun MOAU(PUIMPOBAHHBIE OPraHU3MBI).
XapakTepu3oBaTh ~ OMOTEXHOJOTMIO  Kak  OTpacib
MIPOU3BOJICTBA, OCHOBHBIE JOCTHXKEHUSI OMOTEXHOJIOTHH B

obiactu MPOMBIINIJIICHHOCTH, CCJILCKOI'O XO34iiCTBa U

bubmuoreka I[JOK
https://m.edso0.ru/863e9336



https://m.edsoo.ru/863e9214
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https://m.edsoo.ru/863e9336

MeauuuHbl. Ilepedncnars U XapakTepu30BaTh OCHOBHbBIE
METOABl U JOCTWXeHHus Ouommxkenepun. OOCyxnaTh
9KOJIOTUYECKUE U OITHYECKHE AaClEKTbl HEKOTOPBIX
HCCIIEI0OBaHUM B 00J1aCTH OMOTEXHOIOIMH (KIIOHUPOBaHUS,
HCKYCCTBEHHOI'O  OIUIOJOTBOPEHUS,  HAIIPABICHHOI'O
M3MEHEHHsI TEHOMA U CO3/IaHUs TPAHCTEHHBIX OPTaHU3MOB)

OBIIEE KOJIMYECTBO YACOB I10 34/17

ITPOTPAMME

11 KJIACC

Ne HaumeHnoBanue pa3nenoB u
/o TEM IPOTrpaMMBbl

KomangecTBo yacos

OCHOBHBIE BUAbBI ACATCIIBHOCTHU

Bcero | KonTponbsHbie

paboThl

[IpakTnueckue paboThI

DIIEKTPOHHBIE
U poBkIC
o0Opa3oBaTenbHbIC

pecypcsl

OBOJIOIMOHHAS OHOIOTHS, 9 U

1 DBOITIOLNASA U METOEI €6
U3Y4EHUS

PackpeiBath conepaHue TEPMUHOB W IOHATHIAL:
HBOJIIOLIMSI, TIEpeXOHbIe POPMBI, (PHIOTEHETUUYECKHE
psAAbl, BUABI-DHJIEMUKH, BUJBI-PENIUKTHI, 3aKOH
3apOIBIIIEBOTO  CXOJCTBA, OMOTreHETHUYECKUII3aKOH,
TOMOJIOTUYHBIE U AQHAJIOTUYHbBIE OpraHsl,
pyIUMEHTapHbIe OpraHbl, araBu3Mbl. [lepedncisaTs
OCHOBHBIE 3Tallbl Pa3BUTHS HBOJIOLMOHHONW TEOpPHUHU.
XapakTepHu3oBaTh CBUJETEILCTBA IBOJIFOLIMHU:
MaJIEOHTOJIOTUYECKUE, Ouoreorpagduueckue,
HMOPHOIOTUYECKHE, CpPaBHUTEIbHOAHATOMHUYECKHE,
MoJIeKyIsipHoOnoxuMuueckue. [IpuBoauTs npuMepsl
NEePeXOAHbIX (OPM OPraHU3MOB, (PUIOTEHETHUYECKUX
psagos.  IlpuBoguts  GopMynHpOBKH  3aKOHOB
OMOTreHEeTHYECKOT0 U 3apOJIBIIIIEBOI0 CXO/ICTBA

Bubnmorexa IIOK
https://m.edsoo.ru/863ea20e

2 | Ucropus pa3BuTHus
IpeCTaBICHUN 00 SBOIIOLUU

PackpsiBath coJiepKaHue TEPMHUHOB i
MMOHSATHM : CHCTEMAaTHKa, €CTCCTBCHHBIM u
HCKYCCTBEHHBI 0TOOp. XapaKTepu30BaTb OCHOBHBIE
SBOJIIOLIMOHHBIE WA, KOHUENUUMU U TEOPHUH;
CpaBHUBATH B3TJISABI HA BUJ U dBororuio K. Jlunnes,
K.b. Jlamapka, Y. Jlapuna. OueHuBarh BKJIaJ

Bubnroreka [JOK
https://m.eds00.ru/863e9570



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570

JlunHess B pa3BUTUE CHUCTEMATUKH U OOBSICHATH
TIPUHIIAITBI OuHapHOU HOMEHKJIATYPBI.
XapakTepu3oBaTb ~ COAEpXKaHHE U 3HAUCHUE
spomonnonHon  koHuenuuu K. b, Jlamapka.
OneHuBaTh €CTECTBEHHO-HAYYHBIE U  COIHAJIBHO-
SKOHOMHUYECKHUE  MPEANOCHUIKM  BO3HUKHOBEHUS
sBOJIIOIMOHHON Teopun Y. JlapBuHa. PackpeiBath
colepKaHue BBOJIOUMOHHOW TeopunY. JlapBuHa;
CpaBHHMBATh HEONPEACNEHHYI0 U  OINpeAeTaEHHYIO
W3MEHUYHUBOCTh, €CTECTBEHHBIH M HCKYCCTBEHHBIN
otbop, Gopmbl  OGOprOBI 32  CyIIECTBOBaHUE.
OnuchiBaTh  TOJIOKEHUSI CHUHTETUYECKON TEOpUU
oo (CTD) m OoOBACHATH €€ 3HAYCHHE IS
ounonorun

Mukpo3BOIOIHUS

[Momynsanus kKak 3neMeHTapHas
€/IMHUIIA BUJIA U YBOJIIOIHH.
JlaGopatopHas pabota Ne 1
«CpaBHeHUE BUJIOB T10
MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

PackpbiBaTh coJiep>KaHue TEPMHUHOB u
MOHSTHIA: MUKPOIBOJIIOLINS, BHUJ, KPUTEPUU BHUJA,
apeai,nonyusus, reHoGoHa, MyTallui, KOMOMHALIUN
TCHOB. XapakTepu3OBaThb BHUJ KaK OCHOBHYIO
CHUCTEeMAaTUUYECKYIO eAMHUILY u [[EJOCTHYIO
OMOJIOTMYECKYIO CUCTEMY. BBIIEISITh KpUTEPUH BHUIA
(Mopdomoruyeckuil, pU3n0IOTUIECKUH,
OMOXMMHYECKUM, TEHETHYECKHM, DKOJOTHUYSCKUH,
reorpaduyeckuil) W TPUMEHITh KPUTEPUU IS
OMMCAHUS KOHKPETHBIX BHUIOB. XapaKTepH30BaTh
MOMYJSIIIMIO KaK CTPYKTYPHYIO EAWHHIY BHIA H
sBosor. OTHCHIBATH TOMYJSAIAI0 1O OCHOBHBIM
MOKA3aTeNsIM: COCTaB, CTPYKTypa

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

Bubmorexa [IOK
https://m.edso0.ru/863e99c6

JBrKymye cuisl
(a11eMeHTapHBIE (PAKTOPHI)
9BOJIIOLIUH

PackpsiBath cozepiKaHue TEPMUHOB 5
MOHATUI:KOMOMHATUBHAS HM3MEHYMBOCTh, MYTaIUH,
MYTaHHOHHLIﬁ mponecc, IMOMyJIAlUOHHBIC BOJIHBI,
npeid T'€HOB, U301, MUTpaLHH.
XapakTepru3oBaTh 3JIEMEHTapHbIE (bakTopsl
HBOJIIOIMM: MYTAllMOHHBIN Ipoliecc, KOMOWHATUBHAS
W3MEHYUBOCTb, MOMYJISIMOHHbIE BOJHBIL, Jpend
T€HOB, W30JIMs, MWrpaunus. Y CTaHaBIMBaTh

Bubnmorexa IIOK
https://m.edsoo.ru/863e9da4
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MPUYMHHOCIIEICTBEHHBIE CBSI3UMEKIY MEXaHU3MOM U
pe3yIbTaToM NeHCTBUS JBUKYIITIX CUIT
(3;meMeHTapHBIX (DAKTOPOB) IBOJIIOITUU

EctecTBeHHBII 0TOOD U €ro
dbopmbl

PackpsiBaTh copepkaHHE€ TEPMUHOB M IIOHATHM:
€CTECTBEHHBIH 0TOOp, Oopbba 3a CyIIeCTBOBaHUE.
OnuchiBaTh MEXaHU3M JICHCTBUSL  €CTECTBEHHOTO
otOopa. XapaktepuszoBaTh (OPMBI €CTECTBEHHOTO
otOopa (IBHXKyILIUH, CTaOUIU3UPYIOLLUH,
TU3PYNTUBHBIN) W CpaBHUBAaTh HMX MEXIy CcOOOMl.
XapaktepuzoBaTb OOprOy 3a CyIIECTBOBAaHHE W
CpaBHHMBaTh €€ BUIbI (MEXBUIOBAs, BHYTPUBUIOBAS,
6opbba ¢ HeOIAronpusATHHIMU (PaKTOPaMU BHEIIHEH
cpeibl)

Bubnmorexa IIOK
https://m.edso0.ru/863e9ed0

Pe3ynbTate! 3BOMIOLMK:
MPUCTIOCOOTICHHOCTh
OpPTaHU3MOB H
BUJI000pa3oBaHue.
JlabopaTtopHnas pabota Ne 2
«Omnucanue
MPUCTIOCOOICHHOCTH
opraHusma u e€
OTHOCHUTEIIEHOTO XapaKTepar»

0.5

PackpsiBath coJiepKaHue TEPMHUHOB u
MOHITHI:PUCTIOCOOIEHHOCTD, TOKPOBUTEIHCTBEHHAS
U IPEeNoCTeperampias  OKpacka, MACKHUPOBKA,
BU000pa30BaHUeE. OnuceiBatb MEXaHU3M
BO3HUKHOBEHHUS IPUCIIOCOOJIIEHUNH Yy OpraHUu3MOB.
BbisBiATe 1O M300pakeHUsM, Ha OJKUBBIX U

(GUKCHpPOBaHHBIX npenaparax IIpUMEPBI
IPUCHIOCOOJIEHHOCTH PACTeHMH M JKMBOTHBIX K
YCIIOBUSIMCPEIBI oOuraHus, JTIOKa3bIBATh
OTHOCHUTEIIBHYIO 1eJ1ec000pa3HOCTh

npucnocoOieHuit. XapakTepu3oBaTh CIHOCOOBI U
MEXaHM3MBl ~ BHJIOOOpAa30BaHMs;  OMNUCHIBATH U
CpaBHHUBATL OCHOBHBIC q)OpMBI OKOJIOTHYECKOTI'0O H
reorpauyecKoroBuI000pazoBaHus

Bubnmorexa IIOK
https://m.edsoo.ru/863e9fde

Hanpasnenns u nytu
MaKpO3BOIIOIUN

Heob6patumocTs sBOTIONMH

PackpeiBath coJiep>KaHue TEPMHUHOB u
MOHATHI:MaKpOIBOJIIOLINS, ¢uorenes,
OMOJIOTUYECKHI Tporpecc W perpecc, apomopdos,
UAMOalanTanus,00Ias  JereHepanus, aJanThBHas
paauanusa. XapakTepu3oBaTb (POPMBI  3BOJIIOLHUU.
BeusiBiisTe  apoMopdo3bl M MAMOAJANTAlUM Y
pacTeHuil U )KUBOTHBIX. CpaBHUBATh OMOJIOTUYECKUI
nporpecc M OWOJOTHYECKUH perpecc, apomMopdos,

Bubmmorexa IIOK
https://m.edso00.ru/863e9cle
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WUIM0QIANTAIMI0 U OOIIYI0 JIereHeparuio. BeIsSBIsATH
B3aUMOCBSI3M MEXAY MYTSIMH U HalpaBiICHUSMU
ABOJTIOIIMN Y PACTEHUN U KUBOTHBIX

Bo3HukHoBeHHE U PA3BUTHUC KU3HU

Ha 3emuie, /u+14 pezepn

10

Uctopus xxu3nu Ha 3emiie 1
METO/bI €€ U3Y4CHUS

PackpbiBaTh coJepkaHWe TEPMUHOB U  ITOHSATHIA:
KpealrmoHn3M, aOWOTeHe3, BUTAIW3M, ITAHCIICPMUSI,
Ouoro33, KoalepBarbl, MPOOMOHTHI, CUMOHOTCHE3.
XapakTepu30BaTh METOJbI U3YUCHUS HUCTOPHUECKOTO
nponutoro 3emid. IlepedncisiTe OCHOBHBIC 3Tallbl

11

['unoTe3bl MPOMCXOKIACHHUS
JKA3HU HA 3emiie

XUMHUYECKON HOMOoNornyeckon sposonuu. Mzmarate
CoJlep’)KaHHWE THUIOTE3 W TEOPUl BO3HHUKHOBEHHS
JKU3HU Ha 3emuie (kpeanmoHu3Ma,
CaMOTIPOU3BOJILHOTO  3apOXKJIeHUsl  (CIIOHTAHHOTO),
naHcnepmuu, runore3sl PHK-mupa). OnuceiBath
skcriepumenTsl C. Mumnepa u I'. FOpu o nonydenuro
OpraHMYECKUX BEILIECTB U3 HEOPraHWYECKUX IMyTEM
abMOTreHHOT0 CHHTE3a

Bubmorexa [IOK
https://m.edsoo.ru/863ea5a6

12

PasBurne xu3uu Ha 3emiie 1mo
9paM U mepuoaam

PackpsIBaTh conep:kaHre TEPMUHOB U IIOHATHUI: 30H,
spa, mepuoj, apoMop¢o3bl, UANOATANTALUU. 3HATb
IIOCJIEIOBATEIbPHOCT ~ JOHOB:  KaTapxeu, apxew,
MIPOTEPO30H, banepo3oii; ap: apxeickas,
MPOTEPO30MCKasl,  Maleo30MCKasd, M€3030MCKasl,

13

OCHOBHBIE 3TaIlbl 3BOJTIOIUU
pPacTUTEIBHOTO U KUBOTHOTO
mupa. [IpakTuueckas padora
Neo 1 «M3yuenune uckomnaembIx
OCTAaTKOB PAaCTEHUH U
JKUBOTHBIX B KOJUTCKITHSIX)

0.5

KalHO30MCKas; [IEPUOI0B: KeMOpHICKHIA,
OPIOBUKCKHI, CUITypHUICKUH, JIEBOHCKUM,
KaMEHHOYTOJIbHBIH, IIEPMCKHI, TPUACOBBIN, FOPCKUH,
MEJIOBOIA, ITaJI€Or¢HOBBIH u HCEOT'€HOBBIM,
AHTPOIIOI€HOBBIA.  XapakTepus3oBaTb  OCHOBHBIE
COOBITHSI B Pa3BUTUH OPraHMUYECKOTO MUpA 10 3paM U
[IEPUOJIaM I'e€OJIOTUYECKOW MCTOPHUU; dTAllbl Pa3BUTHUSA
pPacCTUTENBHOTO M KUBOTHOIO Mupa. Beiienuts
rIaBHble  apoMop(o3bl pacTeHU U KUBOTHBIX.
CpaBHHBaTh  MEXAy  coOOW  mpeacTaBUTENEH
CUCTEMAaTUYECKUX TPYIIl OPraHU3MOB, BBISABIATH
YepThl YCJIOXHEHHS U  MPUCIOCOOIEHHOCTH K
YCJIOBUSIM KU3HHU

Bubnmorexa IIOK
https://m.edsoo.ru/863ea6be

Bubnmorexa IIOK
https://m.edsoo.ru/863ea8bc
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14

COBpeMCHHaH cHucTeMa
OpTraHu4Y€CKOro Mmupa

PackpbiBath coJiep>KaHue TEPMHUHOB u
MOHSATUN:CUCTEMATHKA, HCKYCCTBEHHAas u
€CTEeCTBEHHAs KJaccupukanus, OuHapHas
HOMEHKJIATypa, NPUHIUIT UEPapXUYHOCTH.
XapakTepu3oBarhb COBPEMEHHYIO CUCTEMY
OpPraHUYEeCKOro Mupa

Bubmmorexa [IOK
https://m.edso0o.ru/863ea48e

15

DBOITIONINS YeJI0BEKa
(anTpomnorenes)

PackpsiBath coJiepKaHue TEPMHUHOB u
MOHSATUN:AHTPOTIONIOTHS,  AHTPOIOTEHE3,  YEJIOBEK
pasymubiii(Homo sapiens), mpsiMOXOXACHHE, BTOpas
curHanbHast  cucrema.  llepeuucnsaty  3amauu
AHTPOIIOJIOTUH, JTANbICTAHOBIEHUS W  Pa3BUTHUSA
MPEACTABICHU O  MPOUCXOXKICHUU  YEJIOBEKa.
Nznarate ocHOBHBIE TTON0XEHUS Teopuu Y. /lapBuHa,
KPUTHYECKH OICHUBATh HEHAYYHYIOMH(POPMAIUIO O
MIPOUCXOXKJACHUH 4YeJIOBEKAa. 3HaTh CHUCTEMAaTUYECKOe
nojio)keHne Bupa Homo sapiens, HepeducliisaTh €ro
MOp(}oIOro-aHaTOMUYECKUE  MPU3HAKKM  Pa3HOTrO
YpOBHs (THII, KJIAacC, OTPSA U Op.). YCTaHABIMBATh
YepThl CXOJCTBA U PA3IUUYUM YETOBEKA U KUBOTHBIX.
OOBICHSATH U OIIEHUBATh 3HAUCHHUE HAYUYHBIX 3HAHUI O
MPOUCXOXKJICHUH YeIOBEeKa JJi1 MOHMMaHUsI MeCTa U
POJIN YeJIOBEKA B IPUPOJIE

Bubmmorexa [IOK
https://m.edsoo.ru/863eac2c

16

JBmxyuue cuibl ((pakTopsl)
aHTPOTIOTeHEe3a

PackpbiBaTh cojepkaHue TEPMUHOB U TOHSTHIA:
baxTops aHTPOIIOTEHE3a, TpYIIIOBOE
COTPYAHHUYECTBO, peub, OpYAMIHAas MAEATEIbHOCTb,
nonuMopdu3M. XapakTepu3oBaTh ABHKYIIHE CHIIBI
(axTopbl)  aHTpomoreHesa:  OMOJIOTHYECKHE U
COIIMANIbHBIE, CPAaBHUBATh WX MEXILy COOOM

Bubmorexa [IOK
https://m.edsoo.ru/863ead44

17

KoHnTpoasHOo-060061matommit
ypok «BO3HUKHOBEHHE 1
pa3BUTHE )KU3HHU HA 3eMIIe»

OBILIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

17

1.5

12 KJIACC
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/o

HanmenoBanne pasaciioB u
TEM IIPOTpaMMBbI

KomngectBo yacos

Bcero

Kontponsnsie | Ilpaktnueckue paboTbl
paboThl

OCHOBHBIE BUJABI ACATCIBHOCTU

DIJIEKTPOHHBIE
U poBbIC
o0Opa3oBaTeNbHbIC

pecypcsl

Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 3emMiie, 24

OCHOBHBIE CTaAUN DBOJIFOIIHHA
YeJI0BEKA

PackpsiBaTh copepkaHue TEPMMHOB U IOHATHM:
aBCTPAJIONNUTEK,  4YEJIIOBEK  yMEIbIM,  YEIIOBEK
NpAMOXOJAIIUM,  HeaHJAEepTalel,  KPOMaHbOHELL,
HEOJIMTUYECKast pEBOIIIONNS, IIEPBOOBITHOE
HCKYCCTBO. XapaKTEpU30BaTh U CPABHMBATh MEXKIY
co0Ol OCHOBHBIE CTaJMU 3BOJIOLMU YEJIOBEKa:
XPOHOJIOTHYECKHUM BO3PacCT, apeall pPaclpOCTPaHECHHS,
00BEM TOJIOBHOI'O MO3ra, o0pa3 XHU3HU U OpyAus
Tpyna

Yenoseueckue pacsl v
MPUPOAHBIEC alaNTaAllUN
yeJIoBeKa

PackpeiBaTh coepkaHue TEPMUHOB U IOHSTHIA: Pachl,
pacoreHes’, COLMAINAAPBUHU3M, PacU3M, METHCALU.
XapakTepu3oBarThb u CpaBHMBATh
IIPEACTABUTEIICNYEIIOBEYECKUX  pac,  pacKpbIBaTh
IIPUYMHBI U MEXAHU3MBI PacoreHesa, NepeunciIaTh U
MPUBOJUTH MPUMEPHI MPUCIOCOOIEHHOCTH YeIOBEKa
K YCIIOBUSM Cpensl, IIPUMEPBI
HpI/ICHOCO6I/IT€JII)H01"03Ha‘I€HI/I$[ PACOBBIX IIPHU3HAKOB.
Jloka3biBaTh ennHCTBO BUga Homo sapiens, HayuHYIO
HECOCTOATEIIBHOCTD pacoBbIX TEOPUL,ueH
COLIMAJIbHOI'O TapBUHKU3MA U PaCU3Ma

Bubmorexa [IOK
https://m.edso0o.ru/863eaea2

OpranusMsl 1 OKpy’Karolas cpeaa, 54

DKOJIorus Kak HayKa

PackpelBaTh copepkaHue TEPMMHOB W IOHSATHM:
HKOJIOTHS, TIOJEBbIe HAOIIOAEHUS, HKCHEPUMEHTHI,
MOHUTOPHUHI OKPYXKAIOIIEH Cpenbl, MOACIUPOBAHNUE,
JKOJIOTUYECKOe MUPOBO33peHue. [lepeunciars 3anauun
9KOJIOTHH, €€ pa3lienbl U CBSI3H C IPYTHMH HayKaMHU.
XapakTepus3oBaTh METO/bI JKOJIOTUYECKUX
HUCCIEe0BaHUN

Cpenpl oOuTaHus U
9KOJIOTHYECKHE (DaKTOPbI

PackpriBaTh copepxkaHne TEpPMUHOB U NTOHATHI:Cpeaa
oOuTaHus, dKoJorudeckue (HakTopbl, OMOJTOTHYECKUI

Bubnuorexa [IOK
https://m.edsoo.ru/863eafec
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ONTHMYM, OTPaHUYMBAMOIIMNA  (JIMMUTHPYIOIIHH)
dakrop. XapakTepu3oBaTh YCIOBUS Cpell OOMTaHUS
OpPraHW3MOB; KJIACCH(PHUIMPOBATh U XapaKTEPU30BATh
JKOJIOTHYCCKHUE (hakTopsI: a0MOTHYECKHE,
OMOTHYEeCKHME M  aHTpomoreHHele.  ONUCHIBATH
JNEHCTBUE SKOJOTHYECKHX (haKTOPOBHA OPTaHU3MEI.
XapakTepu3oBaTb ~ OCOOCHHOCTH  CTPOCHUS |
JKU3HEJESATEIIBHOCTH PACTCHUH M >KHUBOTHBIXPA3HBIX
cpen oouTaHus

AOuoTtuyeckue (HaKTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdodonornueckue
O0COOCHHOCTH pacTeHHI U3

0.5 PackpeiBaTh copepkaHMEe TEPMMHOB W IOHATHM:
a0MOTHYECKHE (bakTopsl, dhoTonepuoau3M,
OMOJIOrMYeCcKUe PUTMBI. AHaIM3UPOBATh JEHUCTBUE
CBETa, TEMIIEpaTyphl, BIAXHOCTU HA OpPraHU3MBbl U

Bubmmorexa IIOK
https://m.edsoo.ru/863eb10e

Pa3HBIX MECT OOUTAHUS. PUBOIUTH IpUMEPBI IPUCIIOCOOICHHOCTH
JlaGoparopnas pabora Ne 4. OPraHU3MOB. [IpoBoauTh OuoIOrnYecKue

«BnusiHue cBeTa Ha POCT U HaOJTIOICHHS ¥ OPOPMITATH PE3YIIbTATHI IPOBEAEHHBIX

pa3BHTHE YSPEHKOB KOJICyCa» HaOJIFO ICHHI

buorudeckue pakTopsl PackpsiBaTh co/iepKaHue TEPMHHOB y | bubmiorexa TIOK

MOHATHI:0noTHYeCKHe  (DAKTOPBI,  XHUIHUYECTBO,
napa3uTu3M, KOHKYPEHIIMs, MYTyajlu3M, CUMOHO3,
KOMMEHCAJIU3M, HaXJIEOHUYECTBO,
KBapTHPAHCTBO,aMEHCAIIN3M, HEHUTpPaIN3M.
XapakTepu3oBatb ~ OuoTHueckue  (GakTopl U
BUJIBIB3AMMOOTHOIIIEHU ~ MEXIYy  OpraHu3Mamu;
MPUBOJUTH MPUMEPHI B3aUMHON MPHUCIIOCOOIEHHOCTH
oprann3moB. CpaBHUBAaTb MEXIy COOOW  BHJBI
OMOTHYECKIXB3aNMOJICHCTBII OPraHu3MOB

https://m.edso0.ru/863eb348

KOJIOTHIECKHE
XapaKTEPUCTUKH MOMYJIAIIH.
[IpakTuueckas pabora Ne 2
«ITopcuéTt mmoTHOCTH
MOMYJISIIANA Pa3HBIX BUIOB
pacTeHumn»

0.5 PackpeiBath coJiep>KaHue TEPMHUHOB u
HNOHATUH:MIONYJSAUSA,  YUCIEHHOCTb,  IUIOTHOCTb,
POXKIaeMOCTb, CMEPTHOCTh, MPHUPOCT, MHUTpaIus,
JMHAMUKa YHCJIEHHOCTH HOIYJIALIMH.
XapakTepu3oBaTb ~ OCHOBHBIE  IIOKa3aTead U
DKOJIOTMUECKYIO CTPYKTYPY HOIYJISIMH; ONUCHIBATH
MEXaHHU3MBI PETYJSINN YUCICHHOCTH NOMYISINN

Coo011ecTBa M 9KOJIOTHYECKHE CUCTEMBI, 9u+14 pe3eps



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

Coo0riecTBa OpraHu3MOB —
OHOILIEHO3

PackpsiBath coJiepKaHue TEPMHUHOB H
MOHSTHI :0MO0IIEHO3, PKOCHCTEMA, OMOreOICHO3, BUJIbI-
JIOMUHAHTBI, 3KOJIOTHYECKas HUIA. XapaKTEePU30BaTh
OMOIICHO3 (coo01ecTBO), ero BHJIOBYIO,
MPOCTPAHCTBEHHYIO M TPOPUUYECKYIO CTPYKTYPHI.
OOBSCHATH PpPOJIb KOMIIOHEHTOB OWOIlEHO3a B
MOAJICPKAHUU €ro CTPYKTYpPhl M CYIIECTBOBAHHS Ha
OIpenenEHHON TEPPUTOPUHU. OOBsICHATD
OMOJIOTUYECKHIT  CMBICT ~ SIPYCHOCTH  HMJIUCTOBOM
Mo3auku. CpaBHUBAaTh KOMIIOHEHTHI OMOIIEHO30B, UX
BUJIOBYIO, MIPOCTPAHCTBEHHYIO 5
TPOPUUYECKYIOCTPYKTYPHI, CBSI3U MEX1y OPTaHHU3MaMU

Bubmmorexa [IOK
https://m.edso00.ru/863eb46a

DKOJIOrH4YeCKHe CUCTEMbI
(3KOCUCTEMBI)

10

OCHOBHBIC TIOKa3aTeIu
YKOCHUCTEMBI. DKOJIOTHUECKHE
nupamuibl. CBolicTBa
skocucteMm. Cykueccus

PackpbiBaTh cojepkaHUE TEPMUHOB W TOHSTHM:
AKOCUCTEMA, OuoreoneHos, IPOJYLEHTHI,
KOHCYMEHTBI, PEIyLEHTh, TpPOPHUUECKHE YPOBHH,
nmuueBad 0Oerb M CCThb, 3KOJOIMYCCKUC NHUPAMHUIBI,
Oouomacca, POAYKIUS, CYKIIeCCUsl. XapaKTepH30BaTh
CBOMCTBa  JKocHUCTeMbl (€€  CmOCOOHOCTh K
JUINTEJIbHOMY ~ CaMOTIOJICPKAHUIO, OTHOCUTENIBHO
3aMKHYTBI KPYTOBOPOT BEIIECTB, HEOOXOJAMMOCTH
notoka oHepru). CpaBHMBaTh NAcTOUIIHBIE U
JETPUTHBbIE MHILEBbIE LENH, Tpoduueckue ypoBHU
9KOcHUCTeMbl. Pa3nuuaTe mnHpaMuIbl  HPOIYKIHH,
nmupaMuabl YHUCJICHHOCTH W NHPaAMHUABI OHMOMACCHI.
CocraBiaTh nenu W cetu nuraHus. Ilepeuncnsath
CBOWCTBA 9KOCUCTEM: YCTOWYMBOCTH, CAMOPETYJISIIHS,
pasButHe  (cykueccusi). OmnuceiBaTh  MEXaHHU3M
MOJICp)KaHUsl  paBHOBECHsS B JKOCHCTEMax.
XapakTepu30BaTh CYKIECCUH, BBISBIATh NMPUYUHBI U
001IHe 3aKOHOMEPHOCTH CMEHBI DKOCHUCTEM

Bubmorexa [IOK
https://m.edsoo.ru/863eb46a

Bubmorexa [IOK
https://m.edsoo.ru/863eb5fa

11

HpI/IpOI[HBIC 9KOCHCTCMbI

PackpbiBaTh copepikaHWEe TEPMHUHOB W TOHSITHI:
BOJIHBIE 9KOCHCTEMBI, OMOTEOIIEHO3bI, (PUTOIIAHKTOH,
300IJIaHKTOH, OeHToc, Tymyc. [IpUBOAUTE MpUMEPHI
MIPUPOTHBIX JKOCHUCTEM cBOEH MECTHOCTH.
CpaBHMBaTh Ha3eMHbIE M BOJHBIE HKOCHUCTEMBI;



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

OpraHu3Mbl, O0pa3yrolue pa3Hble TpOopUUIECKHe
YPOBHU

12

AHTpOHOFCHHBIe 9KOCHUCTEMbI

PackpbiBaTh cojep)kaHUE TEPMUHOB W TOHSTHM:
AaHTPOIIOTEHHAsE ~ JKOCHCTEMa,  arpO3KOCHUCTEMA,
ypOosKocucTema, OnopazHooOpasue.
XapakTeprus3oBaTh arpo3KOCUCTEMBI u
YPOOIKOCUCTEMBI, OCOOCHHOCTH WX CYIIECCTBOBAHUSI.
[TpuBOIUTL TpPUMEPHl AHTPOTIOTCHHBIX JKOCUCTEM
CBOEH MECTHOCTH, OIUCHIBATh UX BHJIOBOW COCTaB U
cTpyktypy. CpaBHHBaTh COCTaB H  CTPYKTYpY
MIPUPOIHBIX IKOCUCTEM u arpodKOCHUCTEM,
arpo’KOCHUCTEM U ypOOIKOCUCTEM

13

buocdepa — rinobanpHas
KOCHCTEMa 3eMITH

PackpeiBaTh conepkaHu€ TEPMUHOB U TOHATHI:
ouocdepa, KHBOE  BENIECTBO, JIUHAMUYECKOE
paBHoBecue. OuenuBarh Bkiaa B. M. Bepnaackoro B
co3maHue ydeHuss o Owuocdepe. XapakTepu3oBaTh
coctaB Ouocdepbl, (YHKIUU IKUBOTO BeIIECTBA
ouocdepsl u ompenenaTs (Ha Kapre) OOJIACTH €ro
HauOOJIBIIIETO pacmpocTpaHEeHHsI. [TpuBoaUTH
MPUMEPHI TPOSIBIICHUS (DYHKIUN >KABOTO BEIICCTBA
ouochepsl, OMOTCOXMMHUYECKON  JIeATeIbHOCTH
yenoBeka. [lepeuncisate ocobeHHOCTH Onocdephl Kak
r1100aTbHOM SKOCUCTEMBI 3eMITH

Bubmorexa [IOK
https://m.edsoo.ru/863ebb5e

14

3aKOHOMEPHOCTH
CylIeCTBOBaHMs Orochepbl

PackpeiBath conepxaHue TEPMUHOB W TOHATHIAL:
LEJIOCTHOCTE ~ Ouocepsl, KpyroBOpoT  BELIECTB,
OMOTEOXUMHUYECKUE ITUKIIBI HIEMEHTOB, 30HAIBHOCTh
o6uocdepsl, 6oMbl. ONUCHIBaTH KPYTOBOPOT BEIIECTB,
OMOTEOXMMHUYECKUE IWKIBl a30Ta M yrjiepoaa B
ouochepe. OOBACHATH NPUUYMHY  30HAIBHOCTU
ouoceprr.  Ilepeuncnarp W XapaKTepu3oBaTh
OCHOBHBIE OMOMBI CYIITH 3eMITU

Bubnmorexa IIOK
https://m.edso0.ru/863ebd16

15

UYenoseuecTBo B Onochepe
3emiu.

CocyuiecTBoBaHHE MPUPOABI U
4eJI0BEeYeCTBa

PackpeIBaTh copepikaHWe TEPMUHOB W IOHATHI:
AHTPOIIOTEHHBIE U3MEHEHUS, SKOJOTUYECKUI KPU3HC,
rio6anbHbIe POOJIEMBI. XapakTepHu3oBaTh
o6uocdepHyto posnb yenoBeka. [IpuBoauTH mpHUMeEpbI



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

aHTPOIIOTeHHbIX U3MEeHeHUl B buocdepe. OueHuBaTh
IIOCJICICTBUS  3arpsA3HEHUs BO3JAYLIHOM, BOJHOU
cpensl, U3MECHEHHUS KJIMMarTa, COKpAaLICHUS
ouopazHooOpasus. DopMyIHPOBaTH COOCTBEHHYIO
HNO3MLMI0 IO OTHOUIEHHWIO K TJ00aJbHBIM U
pPErMOHAILHBIM 9KOJIOTUYECKUM npobiemam,
apryMEeHTUPOBAaTh CBOK TOYKy 3peHus. HaswiBaThb
IPUYMHBl TOSIBJIEHUSI MPUPOAOOXPAHHOM 3THUKH,
pacKpbIBaTh 3HAYEHHUE IIporpecca Ui MPEeOoJOJICHUS
HKOJIOTMYECKOT0 KpHU3Hca.

16 | CocyecTBOBaHHE TPUPOIBI U 1 PackpbiBaTh CoO/Ep)KaHHE TEPMUHOB U MOHATHIH: Eggg:l/d/(r{relijasg)?rﬁlsﬁisebale
4eJI0BEYECTBA palMOHAILHOE HPUPOIONOIL30BAHUE, YCTOUYHBOE
pasBuTHE, KODBOJIFOLIHS. XapakTepr30BaTh
PalMOHAILHOE UCIIOIb30BaHKE IPUPOIHEBIX PECYPCOB;
OCHOBHBIE TIOJIO)KEHHS KOHIENIUA YCTOWYHUBOIO
pa3BUTHS
17 | KoHTposbHO-00001Iar0IHi 1
ypok Tembl «CooO1iecTBa u
9KOJIOTHYECKUE CHCTEMBIY
OBHIEE KOJIMYECTBO YACOB 17

110 ITPOTPAMME




YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus, 10 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6iios A.M. u npyrue /Ilox pex.
[Taceunuka B.B., Akunonepnoe o6miectBo «M3marenbctBo «lIpocBemenne»

* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akunonepuoe o6miectBo «M3marenbctBo «lIpocBemenne»

METOAUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA

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

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