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MHOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMMmbl 0 OHMOJIOTMHM TEOPETUYECKYIO OCHOBY ISl ONpEesieHUs
NOIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS YydeOHOro mnpenmera «buonorus» cocraBWIN:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKAHUS,
pe3ybTaToB O0y4YeHHs U TPeOOBAHMN K YPOBHIO HOJTOTOBKM BBITYCKHUKOB, TOJIOKEHUS 00
o0IIMX LEeNsIX U MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMbl CPETHErO
obmiero obpaszoBanusi B Poccuiickoit denepanun, a Takke MOJIOKESHUS O crienu(uke OUOIOTHH,
e 3HAUYEHUU B TMO3HAHUM KUBOW MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM TOJIOKEHUSM, OIIPEIEIICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI 110
OHOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1aéT MpeaCTaBICHUE O TEeNIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIMUTaHUS M Pa3BUTUS O0O0ydYaroIIMXCS CcpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
orpenenseT 005A3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I0
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCJIeOBATeIbHOCTh M3y4YeHHUsl y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JIOTMKM 00pa30BaTEeIbHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYaroOIXCs.

B nporpamMe mo OMONOTHHM TaKXKe YYUTHIBAIOTCS TPEeOOBAaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEeAMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX IeHCTBUI 00yJaromuxcs 1mo
OCBOEGHHIO COJIEP)KaHUs OMOJIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6monoruu (10—11 kmaccel, 6a30BBIi YpOBEHB) pean30BaH MPUHIIHIT
MPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouosiorud, Omarojmapss 4eMy B HEW MpocMaTpUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWH, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOrO  MBIILUICHUS,
NpPEACTaBICHUNA O 3I0pPOBOM 0O0pa3e KM3HH M OCpeXHBIM OTHOIIEHHEM K OKpYXaromen
npupoaHoii cpene. [losTomy Hapsiay ¢ H3ydyeHUEM 00IIeONOTOTHYECKIX TEOPH, a TaKKe 3HAHUI
O CTPOGHUM >KMBBIX CHCTEM pA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIUX B HHUX
MIPOLIECCOB B MPOrpaMMe 10 OMOJIOTHH YAeTIEHO BHUMAHUE UCTIOIb30BAHUIO MTOJTYYEHHBIX 3HAHUN
B TIOBCEJHEBHOW KHM3HM IS PEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHUSA,
000OCHOBaHHS IKOJIOTHUYECKH IEIecO00pa3HOro MOBEACHUS B OKPYKAIOUIeH MPUPOIHON cpere,
aHalu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YeJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJIHOW HANPABIEHHOCTH Y4eOHOTO
npeamera «bUOTIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBhIO OOecrieueH sl YCIOBUH JUIsl pPeLIeHus
OJTHOW M3 aKTyaJbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MPEAIoiaraet
dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K HU3MEHEHHUSM TUHAMUYHO
Pa3BUBAIONIETOCS COBPEMEHHOTO MHUDA.

buonorus Ha ypoBHe cpeaHero obmero odpa3zoBaHMs 3aHMMaeT BaxHoe MecTo. OHa
obOecnieunBaeT (QopMUpOBaHUE y OOydYarOUIUMXCs MPEACTABICHUNH O HAyyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOI MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHU, CO3MaET YCIOBHS MJIs: TIO3HAHWS 3aKOHOB JKUBOW TIPUPOJIEI,
dopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KHU3HH, YKOJIOTHIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bosbmioe 3HayeHue OMOJOTHST MMEET TakKe Uil peIIeHUS BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro o0pa3oBaHus, COIMAIM3aIy oOydarommxcs. 3ydenue
O6uosoruu obecrnednBaeT ycaoBUs s (OPMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U WHQOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYIBTYpBI, CIIOCOOCTBYET HWHTETpAIluN
OMOJIOTUYECKUX 3HAHUUM C TMPEJCTaBICHUSAMH M3 JIPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazBaHHBIE TONIOXKEHUS O TPeHA3HAYCHUH YIeOHOTO TpeIMeTa
«buonorus» coctaBuIM OCHOBY JUISI ONPEIETICHUS TIOJX0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TI0
COJIepKaHWs, TIPEICTABICHHOTO B IPOTPaMMe TI0 OHOJIOTHH.



OTt60p comepkanus yaeOHOro mpeamMera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUeCs AOKHbI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACIISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLIeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU JaesTesibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
IPEJICTaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OMOJIOrHYecKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpX)aHUA YYEeOHOro Marepuaja B HpOorpaMMe IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTEIbHBIX OCOOEHHOCTSIX
JKUBOU IPUPOJIBL, O €€ YPOBHEBOM OPraHU3aLMHU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BblIEIEHBI CIEAYIOUINE coAepxkaTelbHble TuHuu: «buonorus
Kak Hayka. MeTozpl HayuyHOTro Mo3HaHus», «KieTka kak Ouonorndeckas cucremay, «Opranusm
Kak Omonornyeckas cucreMay, «CucteMa U MHOr0oOpas3ue OpraHM4eckoro MUpay, « IBOJIOIHS
YKUBOU MIPUPOJBI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Henbp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-QYHKIMOHAIBLHOW OpraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHUI UCIOIBb30BaTh 9TU 3HAHMSI JJIsi TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH O0BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE
oOecrnieunBaeTcs PEeIICHUEM CIIEAYIOIINX 3a1au:

OCBOEHHE OOYYAIOIIMMHCS CUCTEMbl 3HAHUN O OHOJIIOTUYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBWIIaX, CIYKalIUX OCHOBOH Uit (hOPMHPOBAHHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAAaX HAy4YHOTO IO3HaHUS,
CTPOEHUH, MHOT00Opa3sMu MU OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3aluy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

¢dopmupoBanre y 00ydarONIMXCsl MO3HABATENBHBIX, WHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHanM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAayYHBIX B3IJISJIOB,
UJIeH ¥ MOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alliu;

CTaHOBJICHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOM TIPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSCHATH W OLEHUBATH SIBJICHHS OKPYXKAIOIIETO MUpA >KUBOW MPUPOABI HA
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHre y OO0YYaAIOIMIUXCS YMEHHN WIUTIOCTPUPOBATH 3HAYEHHE OMOJIOTHMYECKHX
3HAHUN B MPAKTUYECKOM [JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS UYEIOBEKOM KHUBOUM MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOILIEHUS K HEH, COOMIOEHHUS ITUUECKUX HOPM NP MPOBEICHUU
OMOJOTUYECKHX UCCIICIOBAHMIA;

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TTOBBILIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MPUMEHEHNUE MPUOOPETEHHBIX 3HAHWW W YMEHUW B MOBCEIHEBHOM >KU3HU JJIS OIEHKH
HOCJEICTBUM CBOEH JAEATENIbHOCTU I0 OTHOIIEHUIO K OKpY)KaolleH cpene, COOCTBEHHOMY
3JI0pOBBIO0, 0OOCHOBAHUE U COOJIIOICHUE MEP MPOPUITAKTUKH 3a00JIEBAHUIA.

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

Jlist u3ydeHus: OMoyIoruu Ha 0a30BOM yPOBHE CPEIHETO 00I1Iero 00pa3oBaHusl OTBOJIUTCS
68 dacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 vaca (1 gac B Hezento).

COJAEPKAHUE OBYYEHUA
10 KJIACC



Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMM C OOLIECTBEHHBIMH, TEXHUYECKUMHU U JIPYTHMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(opMHpPOBAHNU COBPEMEHHON Hay4YHOU KapTHHbI Mupa. CucremMa OMOJIOTHYECKUX HayK.

MeTo/1p1 T03HaHUS )KMBOW IPUPOIbI (HAOJIIOIEHUE, SKCIIEPUMEHT, ONIMCAHNE, U3MEPEHHUE,
KJaccu(uKanus, MOIEJIMPOBAaHUE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

optpetsl: Y. Hdapun, I'. Mennens, H. K. Konbuos, JIx. Yorcon nu ®@. Kpuk.

Tabauie! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM IIPUPOBD.

JlabGoparopHble H NpaKkTHYecKue padoThbl:

[Tpaktuyeckas pabota Ne 1. «Vcnosip3oBaHHWEe pPA3TUYHBIX METOAOB IPH HM3YYCHUHU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cuctembl (OnocHCTEMbI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiIndMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiictBa OumocucteM M HUX pa3HooOpazue. YPOBHM OpraHu3aluu OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIMA,  TKAHEBbIA,  OPraHM3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmuuel u cxembl: KOCHOBHbIE TMPHU3HAKK JKU3HUY», «YPOBHM OpraHM3allld >KHUBOM
PUPOIBI».

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XumMHu4ecKHUii cocTaB U CTPOEHHE KJIETKH.

XVMMHUYECKUH  COCTaB  KJIETKM.  XHMMHYECKHME  DJEMEHTBI:  MaKpOIJIEMEHTHI,
MUKpO3JeMEHTHI. Bosia 1 MUHEpasbHbIE BEILIECTBA.

@OyHKIMM BOIBI M MHUHEpAJIbHBIX BELIECTB B KieTke. [lognep:kaHne OCMOTHYECKOTO
OanaHca.

benxu. Coctas u crpoeHue 0enKkoB. AMHUHOKHUCIIOTEI — MOHOMEpHI OesikoB. He3ameHnumbie
U 3aMEHHUMbI€ AMMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUHAS CTPYKTypa). XUMHUECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIIMU OEIKOB.

depMeHTHl — Ouonornyeckue karanuzatopbel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHUYECKUX KaTaJINn3aTOPOB.

VYrieBoibl: MOHOCaxapu bl (TII0K03a, pu003a U Ae30Kcupru0o03a), 1ucaxapuabl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmal, TJHUKOreH, IeJuloia03a). buonornueckue ¢yHKuuu
YTJIEBOJIOB.

Junuapl:  Tpurnmuuepuasl, Gocomunuabl, crepounsl. [uapodmibHO-rHIPOhOOHBIE
cBoiicTBa. buonornueckue ¢pyHkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUIHMIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennossie kucnorsl: JJTHK 1 PHK. Hykieotnapl — MOHOMEpBI HyKJIEMHOBBIX KUCIIOT.
Crpoenne n ¢ynkuuu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[urtonmorusa — Hayka o kierke. KineTtouHas teopus — NpuMep B3aUMOACHCTBUS UAEH U
(dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUEHUSI KIIETKH.

Knerka xak nenoctHas xuBast cuctema. O0Iue NpU3HAKK KJIETOK: 3aMKHYTasi Hapy>KHast
MemOpaHa, mosekynsl JIHK kak renernueckuii anmapar, cucteMa CuHTe3a Oenka.

Tunbl kieTok: sykapuoTHdeckas U mpokapuotuyeckas. OCOOEHHOCTH CTpPOEHHUs
npokapuotuyeckoit kiuetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.




[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHU.
[Tnazmarnueckass memOpaHa, €€ cBoiicTBa W ¢GyHKumH. lluTtommasma m €€ OpraHoOWIBI.
OnnomemOpanubie opranouabl kietku: JIIC, anmapar [onbmaxku, 1mzocomsl. [lomyaBroHOMHBIE
OpraHouJbl KJIETKH: MUTOXOHAPUH, IIacTUbl. IIporcxoxieHne MUTOXOHAPUH U IUIacTUA. Busl
wiactua. HemeMOpaHHBIE OpraHOWABI KJIETKH: PHOOCOMBI, KJIETOYHBIH IEHTpP, LEHTPHOIH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUA0B KIETKU. BrirtoueHus.

Snpo — peryasTopHblii neHTp KieTku. CTpoeHue spa: sjepHas 000J04Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KIIETKE.

JdemoHcTpaumu:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, k. Yorcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

/lnarpammbl: «PacnipenesneHne XMMHYECKHUX 3JEMEHTOB B  HEXKHMBOH  IPHUPOJIE»,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU IIPUPOLEY.

Tabmuuer u cxemsl: «Ileproguueckas Tabina XUMHUECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossie kuciotel. JTHK», «Ctpoenue monekynsl ATD», «CtpoeHue 3ykapruoTHYeCKOn
KieTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpOEHHE pPAacTUTEIbHOW KIeTKW», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETK», «Y IIIeBOJbD», «JIunuasn».

OO6opy/ioBaHME: CBETOBOM MHKPOCKOI, O0OpYAOBaHHE [yl IMPOBEACHUS HAOIIOACHUH,
U3MEpPEHU, SKCIEPUMEHTOB, MUKpPOIIpENapaThl PaCTUTENIbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

JIaGoparopnast pabora Ne 1. «/3yyeHue KaTalUTUYECKOH akTMBHOCTH (pepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JIaGoparopHas pabora Ne2. «M3ydyeHue cCTpOEHHMs! KJIETOK pacT€HUil, *UBOTHBIX U
OaxkTepuii 0l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OMUCAHHUE).

Tema 4. 'KuzneneaTeJbLHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeTabOIM3M. AccuMWIMs  (TUIACTUYECKUM OOMEeH) U
JUCCUMMIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPaHEHMsI BEILIECTB U SHEPTUU B MOHMMAaHUU MeTabonu3ma.

Tunbsr oOMeHa BemiecTB: aBTOTPO(HBIA U rerepoTpodHbIif. Ponb dpepmeHToB B 00MeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunte3. CaeroBas u TeMHOBasg (aszbl (oTtocuHTe3a. Peakuun ¢orocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU Ha 3emuie. BiusiHue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UpYIoIue OakTepuu. 3HAUCHHE XEMOCUHTEe3a MJisl KU3HH Ha
3emie.

OHepreTuyeckuii oOMeH B  KieTke. PacliensieHue BELIECTB, BbIACICHHE U
aKKyMYJIMpPOBAaHUE SHEPTUU B KJIETKe. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe okucieHwe, WIM KJIETOYHOE JbIxaHue. OKHCIUTENbHOE
dochopunuposanue. DPHEeKTUBHOCTb IHEPTETUIECKOTr0 OOMEHa.

Peakuun wmarpuunoro cunreza. l'enetmueckas uHpopmanus u JHK. Peanuzauus
reHeTH4ecKkoil nHpopmau B KieTke. ['eHeTHUecKuil Ko M ero cBoWcTBa. TpaHCKpumuus —
matpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Drtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Heknerounsie ¢opmbl ku3HM — Bupychl. Mcropusi otkpbiTus BupycoB (/L.
W. UBanoBckmif). OCOOEHHOCTH CTPOECHMS W KU3HEHHOTO IMKJIa BUPYCOB. bakrepuodaru.
bone3nu pactenuii, )KUBOTHBIX U YEJIOBEKa, BbI3bIBaeMble BHUpycamu. Bupyc nMMmyHoeduura
yenoBeka (BUY) — Bo3Oynutens CIIM/{a. OOpatHas TpaHCKpHUIILUS, peBepTa3a U MHTErpasa.
[TpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUM.

JdemMoHcTpanum:




Hoptpetsr: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupszes.

Tabmumbl ~ w  cxemsl: «Tunel  muTanus», «Metabomusm»,  «MUTOXOHIPHUSY,
«QHepreTrueckuii oomMen», «Xmoporiact», «@otocunres», «Ctpoenne IHK», «Ctpoenue u
dbyHknuonupoBanue rexHa», «Cunre3 Oenka», «l'eHernueckuir  konm», «Bupycoi»,
«bakrepnodarn», «Crpoenne u sku3HeHHBIH 1wmkn Bupyca CIIMJla, OGaxtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: moaenu-anmukanun «Y qsoenne IHK u Ttpanckpumnusy, «buocunres
oenkay, «CTpoeHue KIETKH», Mojienb cTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii muki, wiM >KM3HEHHBIM 1WKI KiaeTkd. MHTepdaza m murtos. Ilporeccsr,
npotekaromue B uHTEpdasze. Permmukamus — peakuuss marpuyHoro cuntesa JHK. Crpoenme
XpoMocoM. XPOMOCOMHBIH HAa0Op — KapHOTHUIL. JMIUIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIC
Habopbl. XpomaTtuabl. LluTomornueckre OCHOBBI Pa3MHOXKEHUSI U WHIWBHUIYAIIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenune knetku — muto3. Ctaguu mutosa. [Iporecchl, mpoucxoasine Ha pa3HbIX CTAIUAX
MUTO3a. BHOIOrHYecKkuii CMbICT MUTO3A.

[Iporpammupyemasi Tubeib KJIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHSI OpPraHU3MOB: Oecmojioe U TMoyioBoe. Buasl  Oecronoro
Pa3MHOXXCHHS: JICJICHUE HAJIBOE, TIOYKOBAHUE OJHO- M MHOTOKIIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHUE OPraHU3MOB, €0 3HAYEHUE s
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECIOIOrO.

Metio3. Craguu meitosa. [lporeccsl, nmpoucxonsime Ha cTagusx Mmenosa. [loBexpenue
xpomocoM B Mero3e. Kpoccunrosep. buosnornueckuii cMbIca 1 3HaY€HUE MEH03a.

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [10/10BBIC Kene3bl:
CEMEHHHUKHU M sSM4HUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30u,
SUIIEKIIETKa) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS —SHIEKICTOK H
crepmaTo3onaoB. Omiogorsopenue. Ilaprenorenes.

NunuBunyanbHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOIO Pa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyJIsius,
opranorene3. [loctaomOproHanpHOE pa3BUTHE. THUIBI TOCTAMOPHOHAILHOTO PA3BUTHS: TIPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zButne pacrennil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaIUH
pa3BUTHA.

JdemoHcTpanum:

Tabnuibl U cxeMbl: «DOpMBI pa3MHOKEHHST OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHNE pacTeHUI, «Jlenenne KIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHHE XpOoMOCOMBI», «KieTouHbli mukimy, «Perukarus
JHK», «Mutoz», «Meio3», «[Ipsmoe u Henpsimoe pazBuTue», «l'amerorenes y MiIeKOMUTAIOIINX
U yenoBekay, «OCHOBHBIE CTaJAMHU OHTOTCHE3a.

O6opynoBaHKe: MUKPOCKON, MHKporpenapaTsl «CrnepMaTo30Mabl MIIEKOMUTAIONIET0,
«Sinexnerka miiekonuTaromero», «Kapuokunes B KileTkax KOpELIKa JIyKa», MarHUTHas: MOJIEJIb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens meradasHol XpOMOCOMBL.

JlabGoparopHble U NpaKkTUYecKue padoThbl:

JIaboparopHast pabota Ne 3. «HabmoeHne MUTO3a B KJIIETKaX KOHYMKA KOpEIKa JIyKa Ha
TOTOBBIX MUKPOTIPEIapaTax.

JlaboparopHass pabora Ne4. «M3yueHWe CTpOCHHsI TOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsiencTBeHHOCTH U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer m 3agaum reHeTruku. VcTopusi pa3BuUTHS TEHETUKU. Ponb LUTOJNIOTMU U
AMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKI1a] pOCCHICKUX M 3apYOEIKHBIX YUEHBIX B Pa3BUTHE




TeHETUKU. MeTonbl TEeHETUKH (THOPHUIOIIOTUYECKUH, UUTOTEHETUYECKHA, MOJIEKYISIPHO-
reHetuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HACIEOBaHUs  IPU3HAKOB,  ycTaHOBJeHHble ['. Mennenem.
MonorubpuaHoe ckpenBaHue. 3aKOH eIMHO00pas3usi THOPUIOB MEPBOTO MOKOJIeHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrorel ramer. Ilomnoe u
HETIOJHOE JOMUHUPOBAHUE.

JlurubpugHoe CKpelmMBaHHe. 3aKOH HE3aBUCUMOTO  HACJeIOBAaHUS  MPU3HAKOB.
[{uTOoreHEeTHYECKHE OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUS. AHATU3UPYIONIEe CKPEIIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeIIeHUs TEHOTUIIA OCOOU.

CueruilenHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno CHEMJICHHOMY
HacJe10BaHUI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yiibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAasi TEOPUS HACIEICTBEHHOCTH. [ eHeTHUECKNE KapThl.

['eneTuka nmona. XpoMOCOMHOE OIpEAEIeHHE 1Moaa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacinenoBaHne NpPU3HAKOB, CUEIUICHHBIX C
MIOJIOM.

N3MeHunBOCTDh. BH1bl ”3MEHUYMBOCTHU: HEHACIICICTBEHHAS U HACIEACTBEHHAs1. Posib cpebl
B HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKANUOHHOW H3MEHUYHBOCTH.
Bapuanvonsslil psa 1 BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoHCTBAa MOAU(PUKALIMOHHONW U3MEHYHBOCTH.

HacneacrBennas, v reHOTUNIMYECKast, N3MEHYUBOCTh. KoMOUHAaTUBHAS H3MEHYMBOCTD.
Meiio3 u TmOJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOMW HW3MEHUYMBOCTH. MyTallMOHHAs
W3MEHUYMBOCTh. Kimaccuukanusi Myranuii: TeHHBIE, XpPOMOCOMHBIC, TC€HOMHBIE. YacToTra W
NPUYMHBI MyTaluil. MyTtarennble GakTopbl. 3aKOH TOMOJIOTMYECKUX PSIIOB B HACIIEICTBEHHOM
m3menunBocty H. . BaBuiosa.

BuesaepHas HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uenoBeka. Kapmorun uenoBeka. OCHOBHBIE METOJbI T'€HETHUKH YeEJIOBEKa:
reHealornYecKuii, OJIM3HELOBbIM, IMTOITCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpPHO-
reHetudyeckuii. CoOBpeMEHHOE OIpeeNICHUEe TEeHOTUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomouipio I1I[P-ananusa. HacnenctBenusie 3a0oneBaHus
YeJloBeKa: TeHHbIe Oone3Hu, OO0Je3HM C  HACIEACTBEHHOM  IPEApacIionoKEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[Tpuntumnel 310pOBOTO 00pa3a >KU3HU, JUATHOCTUKH, MPO(DUIAKTHKNA U JICUEHUS TEHETUUECKHX
Oone3nell. MeauKO-TeHeTHUECKOe KOHCYIbTHPOBAHUE. 3HAYEHHE MEAUIIMHCKOW TEeHETHKU B
MIPEOTBPAIEHUH U JICUCHUHN TeHETHYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JdemoHcTpanum:

Hoptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBunos.

Tabnuibl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IUTOTEHETUYECKasi OCHOBAY,
«3aKOH pacuIeIUIeHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemmBanue», «lluTonorndeckue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Mero3y, «B3auMoIelcTBHE aJlJIENbHBIX T€HOBY, «| €HETUUECKUE KapThl PACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTnka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CIEIJIEHHOTO C TOJOMY,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBoCcTHY», «MoaudukamoHHas
W3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa rpynmn KpoBu», «MyTarmoHHas
W3MEHUYUBOCTBY.

ObopynoBanue: Moaenu-anuIMKanun  «MoHOTHOpHUIHOE CKpenuBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
MuKpornpenapar «J{po3oduna» (Hopma, myranuu Gopmbl KpbUIbEB U OKPAcKU Tena), repoapuit
«I"'opox moceBHOW».

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:




JIaGoparopnas padora Ne 5. «/3yueHue pe3yabTaToB MOHOTUOPUAHOTO M TUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(UIIbl HA TOTOBBIX MUKpOIpenapaTax.

JlaboparopHast pabota Ne 6. «M3yueHrne MoauPUKAIMOHHONW U3MEHUYNBOCTH, IIOCTPOCHHE
BapHaLlMOHHOTO psifia U BapUALMOHHOW KPUBOI.

JlaGopatopnass pabGora Ne7. «AHanu3 MyTamuii y JApo30GMIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBiieHHE U aHATN3 POIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3apoKJI€HUE CENEKLUUU U AoMecTuKanus. Yuyenue H.
WM. BaBunoBa 0 LEHTpax MPOMCXOXKIEHUS U MHOrooOpasus KyJIbTYpHbIX pacTeHHid. LleHTpbl
IIPOUCXOXKACHUS JOMALIHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METO/bl CEeJeKIMH. MacCoBbI M MHIUBUAYAIbHBIA OTOOPBI B CEIEKIHH
pacteHui u kuBOTHBIX. OLIEHKa 3KCTephepa. BIM3KOpoACTBEHHOE CKpEeIMBaHNEe — MHOPUIMHT.
Yucras nuaud. CKkpeluBaHue YUCThIX JUHUN. ['eTeposuc, unu rubpuHas cuna. Hepoacrsennoe
ckpemBanue — ayrOpunuHr. OtganéHHas ruOpuamzanus u e€ ycnexu. VCKycCTBEHHBIN
MyTareHe3 W IIOJYy4YCHHE IOJIMILUIONIOB. JIOCTM)KEHUS CEJIEKIMM PAcCTeHHH, XMBOTHBIX U
MHUKPOOPTaHHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas WH)KEeHepHs. OTalbl CO3IaHUsA
pexomOunantHoil JIHK u Tpancrennnix opranusmoB. Kierounas wunxenepus. Kierounsle
KYJIBTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHUi. KiloHMpoBaHKWe BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHME M dTudeckue mnpodiaemsl. MO -
IFeHETUYECKU MOAU(PULUPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanuu:

Hoptpetsl: H. W. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHoB.

Tabnuiel 1 cxembl: kapTa «LIeHTpbl MPOMCXOXKAEHUS U MHOrooOpasus KyJbTYpPHBIX
pacteHni», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paborel akamemuka M. @. UBanoBay, «llommrmmonmus», «OOBEKTHI
O6uotexHomorun», «Kierounele KylabTypbl M KJIOHHpOBaHHE», «KOHCTpyMpoBaHHE U IEpeHOC
TEHOB, XpPOMOCOM.

OO6opyioBaHuE: MYJISDKU TUIOAOB M KOPHEIUIONOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypcust «OCHOBHBIE METO/BI M JOCTH)KEHUS CEJEKIMU PACTEHUN W KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoJIrouMOHHAsA OHOJIOTHS.

[Ipennocsliku BO3HUKHOBEHMS JBOJIIOIMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOpPUS U €€
MecTO B Orosoruu. BiysHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenscrBa »BosonMU. llaneoHTONOrMUECKHE: MOCIENOBATEIBHOCTD TOSIBICHHUS
BU/IOB B TAJIECOHTOJIOTUYECKOM JIETOMMCH, TIEpeXoJHble popMbl. buoreorpadpuueckue: CXoICTBO U
paznuune ¢payH 1 Gpaop MaTepUKOB U OCTPOBOB.

DOMOpHOIOrMYecKHe: CXOACTBA M pa3inuvs 3MOPHOHOB pa3HbIX BHUAOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTMYHBIE, PYIAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIUYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomononHass Teopust Y. JlapBuHa. IIpennoceuiku BO3HUKHOBEHHs JapBUHHU3MA.
JIBIOKyIiMe CHUJIbl  SBOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH PECYpCOB, HEONpeesnéHHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus Bosonnu (CTD) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkposontonus. [Tonmynsanus kak eIuHUIA BUIAa U 3BOJIIOLUH.




JiBmxyue cuibl ((akTopsl) SBOJIOLMU BHJIOB B Ipupoje. MyTalMOHHBIM mporece U
KOMOMHATUBHAs U3MEHYMBOCTB. [lonmysronHbIe BOJIHBL U Apeiid reHoB. M3omsamus u Murpanusl.

EcrecTBeHHBII 0TOOp — HampapisIOmui (akTop HBOTIONMH. DOPMBI €CTECTBEHHOTO
otbopa.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yabTat 3BoJtoun. [IpumMeps! npucrnocodaeHuii
y OpraHu3MoB. ApoMop(h03bl U UIMOATANITALIUH.

Bun u BupgooOpasoBanue. Kputepun Bupga. OcHOBHbIE (DOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

MaxkpoosBosrorust. @opMbl BOIIONUK: (puIeTHdecKas, IUBEPreHTHAs, KOHBEPTEHTHAs,
napaiensHas. HeoGpatumocTs 3Bosonuu.

[Ipoucxoxaenue  OT  HeCHELUAIM3UPOBAaHHBIX  IpenkoB.  I[Iporpeccupyromas
crenuanusanys. AjanTuBHas paauanys.

JdemMoHcTpanum:

[Moptpertsl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap,
9. I'exkenb, @. Mrosiep, A. H. CeBeprios.

Tabmuuel u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apOoJblLIH
MIO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYILIECTBOBaHHUEY,
«EctectBeHHblit  0TOOp», «MHOroobpazue coproB pacteHuil», «MHoroo0Opasue mnoposa
KUBOTHBIX», «[Honmynsauum», «MyTtannoHHas M3MEHYUBOCTD, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanus», «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boppba 3a cymiectBoBanue», «lIpucrnocoOneHHOCTh
OpraHu3MoBy, «l eorpaduyeckoe BU1000pazoBaHue», « IKOJIOTHYECKOE BUI000pa30BAHUEY.

O6opyoBaHKe: KOJUIEKIUS HACEKOMBIX C pa3JIMYHBIMU TUIIAMU OKPACKH, HAOOP IJI0JI0B U
ceMsiH, Kosutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpPaBJICHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHNE TOJIOBHOIO MO3Ta TO3BOHOUHBIX ).

buoreorpaguueckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH HCKONAEMbIX
JKUBOTHBIX M PACTEHMI», MOJenb amumkanusa «llepekpéct XxpoMocom», BIIaXKHBIE INpenaparsl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTal# (GOPMBI KPBIIILEB U OKPACKHU TETa).

JlabGopaTopHble H NpaKTHYecKue padoThbl:

JlaGoparopHas padota Ne 1. «CpaBHeHuUE BUIOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JIaGoparopHass pabora Ne2. «OmnucaHue NPUCHOCOONIEHHOCTH OpraHusMa H eé
OTHOCHUTEIIBHOTO XapaKTepar.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE KM3HU HA 3emJie.

JloHay4yHbIe NIPEACTABICHUS O 3apOXKACHUM KU3HU. HaydHble rMnoTe3b BOSHUKHOBEHMS
KHU3HM Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpraHMYECKUX BEIIECTB U3 HEOPraHMUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHYECKON
sBomtonny. HauanbHele Tansl Ouonorudeckoii spomronuu. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M UX HBOJIOLHA.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.

Pa3zButue xxu3nu Ha 3emiie o 3pam u nepuojiaM. Katapxeii. Apxeiickas u mpoTepo3oickas
spsl. [Taneo3olickas spa u €€ nepuo/ibl: KeMOPUHCKUI, OpPJJOBUKCKHUNA, CUITYpUICKHNA, 1€BOHCKHH,
KAMEHHOYTOJIbHBIHN, IEPMCKHUH.

Me3so30iicKkas opa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo3zoiickas 3pa u €€ nepuoibl: MajJeoreHOBbI, HEOT€HOBbBIN, aHTPOITOTE€HOBBIN.

XapakTepucTuKa KiIMMaTra U IeoJIOTHYECKUX MpoleccoB. OCHOBHBIE ATalbl BOJIIOLUH
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUi 1 KUBOTHBIX. [losiBIeHNe, pacuBeT
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoOro Mupa Kak OTpake€Hue 3BOJONNH. OCHOBHBIE CHCTEMAaTHUYECKHE
TPyl OPraHU3MOB.




DOBOJIIOLIMSL  YeNIOBEKAa. AHTpPONOJIOTHs Kak Hayka. Pa3Butue mnpeacTtaBieHUd o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: antponoreHe3a. CXoICcTBa M pa3andMs 4eJIOBEeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE T0JIOKEHHUE YETIOBEKA.

JBuwxkymue cuibl  (pakTopel) aHTpomoreHe3a. HacnencTBeHHas HW3MEHYUBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
peub.

OcHOBHBIE CTaJAMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeTOBEK yMEIbIil,
UYenoexk npsmoxondmuii, YenoBek Heanaepraiabckui, YemoBek pa3zymublid. Haxomaku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoeueckue packl. OCHOBHBIE OOJIBIIIME PAChl: €BpOINECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujiHas  (9KBaTOpUAIbHAs), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
IpUCIOCOOICHHOCTH MPEICTABUTENEH YETIOBEYECKUX pac K YCIOBHSAM CYIIECTBOBaHUS. EMMHCTBO
yenoBeueckux pac. Kpurtuka pacusma.

JdeMoHcTpanum:

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

Tabnuubl u cxembl: «Bo3HukHOBeHHEe CONHEUYHON CUCTEMBbD», «Pa3BUTHE OPraHUYECKOro
mupay», «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuornueckas KieTkan,
«CoBpeMeHHas cucTeMa OpraHu4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIF0IN», «HUeoBeuecKne pach».

Ob6opynosanue: Myisbku — «lIpoucxoxnenue yenoBeka» (OIOCTBI  aBCTpaJIONMTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpYyIuit
MEPBOOBITHOTO YeOBeKa (KaMHHU-YOIIEPHI, pyOnia, ckpedia), TeOXpOHOJIOrHIecKasi TadJnIa,
KoJuieKIus «@OopMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NPaKTH4YEeCKUE PadOThI:

[IpakTuueckas padora Ne 1. «3ydyeHHe UCKOMAEMbIX OCTATKOB PACTEHUN U JKUBOTHBIX B
KOJUTCKITUSAX Y.

DKCKypcusi «IBOJIOLNS OPraHMYECKOT0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbBIN HIIN
KpaeBeIUeCKU My3eil).

Tema 3. OpranusMsl 1 OKpYyKalIIas cpena.

DKojorusi Kak Hayka. 3aJaud W pas3fenbl dKOJIOrMH. MeTonbl 3KOJOTHYEeCKHX
MCCJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHuWs  OpPraHWU3MOB:  BOJIHAs,  HA3€MHO-BO3NYIIHAs,  ITOYBEHHAs,
BHYTPHUOPraHU3MEHHas!.

Oxonornueckue (axropel. Knaccudukanusi skonorudeckux (GpakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

Abuotnueckue  (QaxkTophl:  CBET, TeMmIeparypa, BiaxHocTh. DoTonepuonusm.
[TpucnocoOneHust OpraHu3MoB K ASHCTBHIO a0MOTUUYECKUX (PaKkTOpoB. brojgoruveckre puTMbl.

buotnueckne daxktopbl. Buubl OMOTHYECKHMX  B3aUMOJCUCTBUN: KOHKYpPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcalU3M, HeUTpaau3M. 3HaueHue OMOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MPUPOIHBIX COOOIIIECTBAX.

DKOJIOTHYECKUE XapaKTEepPUCTUKW Tonyssiiud. OCHOBHBIC TTOKA3aTeIN TOMYJISINN:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIICHHOCTH TOMYJISAINH U €€ PETYIISIHA.

JdemMoHcTpanum:

[optpetsr: A. I'ymbonsar, K. @. Pynse, O. ['exkensb.

Tabauiel u cxeMmsbl: kapta «IIpupoanbie 30Hb1 3eMinny, «Cpeibl OOUTaHUS OPTAaHHU3MOBY,
«Dotonepuoguzmy», «llomymsmumn»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH MONYJISIUU
uHpy30pun-Tyhenbkn», «llumesbie memm».




JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdoiornueckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUs».

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

[Tpaktruyeckas padora Ne 2. «[1oxc4€r IIIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUI».

Tema 4. Coo01mecTBa M YKOJOrHYecKHe CUCTEMBI.

CoobmiectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumiesas). Buapl-noMmuHanTel. CBsi3u B OMOLIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). ITonarue 00 skocucremMe U OHOreoleHo3e.
OyHKIMOHANIbHBIE KOMIIOHEHTbl HJKOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBl, PpEIYLICHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIHS. DKOJIOTMYECKHE MHPAMHIbL: TPOAYKIMH, YHUCICHHOCTH, Omomaccel. CBoiicTBa
9KOCHUCTEM: YCTOHUMBOCTb, CaMOperysanus, pazsurue. Cykueccus.

[IpupoaHble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMAa XBOWHOIO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpOTIOTEHHBIE DKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOodKkocucTeMbl. bruomorndeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak (akrop yctolduBocTH 3KocucteM. CoxpaHeHHe OMOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. 'panuibl, coctaB U CTpyKTypa OHOChEpHI.
’Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak II0OaTbHON 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemiecTB U OMOTr€OXMMHUYECKHE LMKIIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OHOCchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBo B Ouocdepe 3emiau. AHTponoreHHbie usMeHeHus B ouocdepe. [ nodanbHble
9KOJIOTMYECKHE TPOOIIEMBI.

CocyiecTBoBaHue MpUpoibl U yenoseyectBa. CoxpaHeHne OnopazHooOpa3us Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHAIBHOIO YIPaBIEHUs IPUPOJHBIMU peCypcaMu U UX
ucnosnb3oBaHue. JlocTHKeHHsI OMOJI0rUU U OXpaHa IPUPOIbI.

JdemoHcTpauuu:

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

Tabnuie! u cxembl: «[Iumesle nenn», «buoienos: cocraB u crpykrypa», «lIpupoansie
coobmiectBa», «llemn mnuraHus», «OKojoruueckas mnupamuaa», «buocdepa u yenoBex»,
«IKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMAa XBOMHOTO jiecay, «broienos Bogoémay,
«ArpoueHos3», «lIpumMepHbIE aHTPONOIeHHBIE BO3ICHCTBHS Ha MNpUPOAY», «Baxnelmmue
HCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa W TPYHTOBBIX Bom», «l[louBa — BakHeMIas cocTaBlisroIas
ouocheprr», «Paktopsl jerpajamuu  nouBy», «llapHukoBblit  3pdexT»,  «DaKTOPbI
PaAMOaKTUBHOIO 3arpsi3HeHUs 6uoceps», «O01as cTpykrypa 6nochepsn», «Pacmnpocrpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot azora B Ipupoae».

Ob6opyioBaHME: MOJIEIb-aNTIINKALHS «Tunuunele OMOIIEHO3bD», repoapuii
«PactutenbHbie  cooOmiecTBay, Kouiekiuu — «buornenos», «Bpeautenu — BaKHEWIIHUX
CENIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TepOapuu M KOJUIEKIIMM pacTeHUl U  KHUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM dKOJOTHYECKUM IpynnaM oaHoro Buja, KpacHas kaura Poccuiickoin
Deneparun, N300paskeHIsI OXpaHIEMbIX BHIOB paCTEHUI U KUBOTHBIX.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOI'MU HA BA3OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA
Cormacho ®I'OC COO, ycraHaBnauBarOTCA TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00y4aroIUMHUCs IPOrpaMM CpeHero oo1iero o0pa3oBaHUs: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.



JINYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMUYHOCTHBIX pe3yJIbTAaTOB OCBOCHHS MpeameTa «buosiorus» BbIIEIECHBI
CICYIOINE COCTABIISAIOIINE: OCO3HAHHME OOYYAIOIIMMHUCA POCCHUHCKON  TpakJIaHCKOU
HUJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOTPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOY4YEHHWIO OHOJIOTHH, IIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOEXKICHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKHUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00Y4YaOIINXCsl PYKOBOJICTBOBATLCS B CBOCH
JIEATETLHOCTH IIEHHOCTHO-CMBICJIIOBBIMH YCTAaHOBKAMHM, MPUCYIIUMH CHCTEME OHMOJIOTHYECKOTO
00pa3zoBaHusl, HAJTUYKHE IKOJIOTHYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH
JKM3HEHHBIE IJIaHEbI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS Mpeamera «BHOJorus» AOCTUTAIOTCS B CIUHCTBE
y4eOHON M BOCHUTATEIHHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHYECKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHSTHIMU B
oO1recTBe MpaBWIaMHM W HOPMaMHU TOBEJICHHSI W CIIOCOOCTBYIOT IIpoOIleccaM CaMOTIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHS, Pa3BUTH BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBOXEHUS K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyJa W CTapiieMy IOKOJICHHUIO, B3aHMHOIO
YBOXKCHHS, OCPEeKHOTO  OTHOIICHUS K  KyJAbTYpHOMY  HACJICIUI0O H  TPaJAULUSIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS yUeOHOTO MpeaMera « BHoIOTHs» JTOKHBI OTPaKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEM
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHEHTAIMi, TO3UTHBHBIX BHYTPCHHUX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacumpeHe >KM3HEHHOTO ONbITa M OIbITa ACATEIHLHOCTH B MPOIIECCE peaTn3alii OCHOBHBIX
HaIlpaBJCHU BOCITUTATEILHOMN IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUK OOy4aroumlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOT0 00IIECTBa;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IpaB U OO0S3aHHOCTEH, yBa)K€HHE 3aKOHA H
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITENFHOCTHU MPHU CO3/IaHUHU YYEOHBIX MPOEKTOB,
pelIeHnN yU4eOHBIX U MO3HABATEIIBHBIX 33124, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMECHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TMO3UIIMI0O MO0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM JKU3HH U O0BSICHSATH €€

YMEHHME VYUUTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIIOJICH ¢ Pa3HBIMU yOSXKJICHUSIMHU, KYJbTYPHBIMH [EHHOCTSMH U COITUAITBHBIM
MTOJI0KCHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIOJIHEHHS YYCOHBIX,
MO3HABATENBHBIX M HUCCIEAOBATEIbCKUX 3aJla4, YBAXKUTEIBHOTO OTHOILIECHUS K MHEHHIO
OTITIOHEHTOB MPHU 00CYKICHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPKAHUS;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUNUCKOMN TpaskJaHCKON WICHTUYHOCTH, MAaTPUOTHU3MA, YBAKEHUS
K CBOEMY Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH nepel PonmMHON, TOpaocTy 3a CBOM Kpai, CBOXO
Poauny, cBOM S3BIK U KYJIBTYPY, IPOIILIOE U HACTOSIIIEe MHOTOHAIIMOHATBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHWE K TIPUPOJHOMY HACICAHI0 W TaMATHUKAM TPHPOJIBI,
JIOCTXKEeHUsIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKAX YUYEHBIX B CTAHOBICHHWE W PA3BUTHE
OMOJOTUY, TOHUMAaHW 3HAYEeHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

uzeiHas yoek 1IEHHOCTh, TOTOBHOCTh K CITYXKEHUIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:



OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HApOaa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MIOCTPOCHHUE YCTOMUMBOTO OYAYIEro;

OTBETCTBEHHOE OTHOUICHHE K CBOMM POJUTENSM, CO3JIaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IIEHHOCTEH CEMEHHOM *KU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKUE YMOLIMOHAIIBHOTO BO3ACHCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXXEHHUIO B Pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHUE MPOSBIISITH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) pusuyeckoro  BocnuTaHMs, (GOPMHUPOBAHMS  KYJbTYPHI  310pPOBbS M
IMOLMOHAJIBLHOTO 0JIArONOJTyYHsl:

MMOHMMAaHUE U peajin3aius 3J0pOBOro u 6e3omacHoro odpasa >ku3Hu (3710pOBOE MUTAHUE,
coOI0ZIcHHEe TUTUEHUYECKUX IMPaBUJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH U OTIbIXA,
perymsipHass (U3MYECKas AaKTUBHOCTB), OEpPEeKHOTO, OTBETCTBEHHOTO K KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE IIEHHOCTU TMPAaBWJI WHAUBUAYAILHOTO W KOJUIEKTUBHOTO ©O€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE IOCJICJICTBUN W HENPHSTHS BPEIHBIX MPUBBIUCK (YHOTPEOICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYJIOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JAEATEIBbHOCTH  TEXHOJIOTMYECKOM W COUUAIBHOMU
HAIPaBIEHHOCTH, CMOCOOHOCTh MHUIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO BBITIOJIHSTH
TaKyI0 JIeSITeIbHOCTD;

UHTEpeC K paznu4HbM chepam npodeccruoHaNIbHON NesSTeNbHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun 1 peaaTnu30BbhIBaTh COOCTBEHHBIE JKMU3HEHHBIE TIAHBI;

TOTOBHOCTh U CITOCOOHOCTh K O0pa30BaHUIO U CaMOOOPA30BAHHIO HA MPOTSHKEHUU BCel
KU3HH;

7) 3K0JIOTN4e€CKOT0 BOCITUTAHHUS :

9KOJIOTUYECKH 11€JIeCO00pa3HOE OTHOIICHUE K MPUPO/I€ KaK UCTOUYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICHUE YPOBHS DKOJIOTHYECKOW KYJIbTYphl: MPUOOpPETEHUE OIbITAa TUIAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIOCOOHOCTH MCIONIBL30BaTh MPHUOOPETaeMbIe MPU U3YyYCHUH OMOTIOTHH 3HAHUS U YMEHHUS
MpU pPEIIEHUH TPOOJIEeM, CBSI3aHHBIX C PaAllMOHAIBHBIM TPUPOJIONOJIb30BAaHUEM (COOII0IEHNE
MpaBUJl MOBEIECHMS B MPUPOJIC, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, OHOChepHl);

aKTUBHOE HENpUSATUE ACHCTBUMN, MPUHOCALIMX BpEJ OKpYXkarolled MpUpOAHOU cpene,
yMEHHUE MPOTHO3HPOBATH HEOJATONPHUATHBIE HKOJIOTHYECKUE TOCIEACTBUS MPEATPUHUMAEMBIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJU4he Pa3BUTOTO HSKOJOTUYECKOTO MBIIUICHHS, IKOJIOTHYECKON KYIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HaNpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MMO3HABATEJIbHOW, KOMMYHHMKATHBHOW M COIMAIBHOW MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATETbHOCTH 3KOJIOIMUYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:



Cc(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM TpPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYIBTYPHOM MUDE;

COBEPILIECHCTBOBAHME SI3bIKOBOM M UNTATEIbCKOM KyJIBTYPhl KaK CPEACTBA B3aUMO/ICHCTBHS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

IIOHUMaHHe creuupuKd OMOJIOTMH KaK HayKd, OCO3HaHHsS €€ pojiu B (OPMHUPOBAHUU
PaLMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHHUS 00 OKPYKaIoLIeM
MHUpE KaKk O €IUHCTBE IPUPOAbI, YelIOBeKAa U oOOIIecTBa, B IIO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEW U peIIeHUH TPOOIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUHU JJIs1 COBPEMEHHON LMBUIM3ALMU: OOeCTIeUeHUs
HOBOT'O YPOBHS Pa3BUTHUSl MEIHMIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTMH, CIIOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIXOJA U3 IN100aIbHBIX
HKOJIOTHYECKUX MpoOsIeM U obecrieueHus mepexoia K yCTOWYMBOMY Pa3BUTHIO, PATMOHATBHOMY
UCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B TMOJYYEHUH OMOJIOTMYECKUX 3HAHUU B IIEJISAX MOBBIIICHUS 00IIEH
KYJBTYpbl, €CTECTBEHHO-HAay4HOH TI'DPaMOTHOCTH, KaK COCTaBHOH 4acTH ()yHKIMOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoil Py U3y4eHUH OUOJIOTHH;

IIOHMMaHHE CYIIHOCTH METO/0B IO3HAHHUS, UCIOJIb3YEeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHHS I aHaIM3a W OOBSACHEHHs SBICHUUN
OKPY’KAaIOIIEr0 MUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTb OOOCHOBAaHHbBIE
3aKJIIOYCHHS Ha OCHOBE HAy4YHBIX (DAaKTOB M HMMEIONIMXCS JAHHBIX C LENbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BaTh OMOJIOTMYECKHE 3HAHUS JUIS PEIICHHS
po0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE LIEHHOCTU HaY4YHOMH JESITEbHOCTH, TOTOBHOCTh OCYIIECTBIATh NPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHAUBUIYyaIbHO U B IPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HEMPEPBIBHOMY OOpPa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIIOJIyYEHHUIO HOBBIX 3HAaHMHM IO OHMOJIOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
HOTPEOHOCTSAMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ynbTaThl OCBOEHMsI yueOHOro mnpenmMera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHUS MMPOBO33PEHHsI  OOYYAIOIIMXCS  MEKIUCLHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CUCTEMAa, HAy4YHbIM (aKT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/IeHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCaJIbHbIE
yueOHbIe JeiCcTBUS (1O3HaBaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYIATUBHBIE), 00eCHeUnBaOIINe
dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIbHOW KOMIETEHIMH O0YYarolIuxcs,
CIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHbIe JEHCTBHMS B IIO3HABATEIBbHOM U
COLIMAIbHON IPAKTHKE.

MertamnpeaMeTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHus
JOJIKHBI OTPAXKATh:

OBJ1ajieHNe YHUBEPCAJIbHBIMHM YU4eOHBIMH O3HABATEIbHBIMH 1eCTBUSIMM:

1) 6a3oBBIe JJOrHYecKHe AelicTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATH M AKTyaJIM3HpPOBATH MpoOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh TNMPH OCBOEGHHM 3HAHUM NpPUEMBI JIOTMYECKOTO MBINIUICHUS (aHAIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, o0000IIEeHHUs), PacKpbIBaTh CMBICI OHMOJIOTHYECKUX
HOHATHUH (BBIJIENIATH UX XapaKTEepPHbIE MPU3HAKH, YCTAHABINBATH CBS3H C APYTUMHU MOHITHUIMH ),

OTIpeeNATh LeNU JEeATeNIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUH HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIENSMU;



UCTOJIb30BAaTh OMOJIOTUYECKUE TMOHATUS sl OOBSICHEHUS (PAaKTOB U SIBICHUU IKHBOH
HPUPOIBI;

CTPOUTb JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, JEAYKTUBHBIC, II0 aHAJOIHH),
BBISBJISATH 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMbIX SIBJICHUSAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATh CXEMHO-MOJIEIbHbBIE CPEJICTBA JUISl NIPE/ICTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILICHHWI B M3Y4YaeMbIX OHMOJIOTMYECKUX OOBEKTAX, a TAK)KE MPOTUBOPEUMI Pa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX HCTOYHHKAX;

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

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLIEHWBATH COOTBETCTBHE PE3YJIbTATOB LEISIM,
OLIEHUBATb PUCKH ITOCIIEICTBUI €A TEIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEabHOTO, BUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 0a30BBI€e HCCJIEN0BATEIbCKHE AeiiCTBUA:

BJIa/IETh HAaBbIKAMU Y4eOHO-HMCCIIE0BATENbCKON U MPOEKTHOW AESITEIbHOCTH, HaBbIKAMU
paspernieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHNs PaKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJb30BaTh Pa3IMYHbIE BUABI JEATEIBHOCTH IO IOJIyYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIpETANH, MPEOOPA30BAHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallHiX, B TOM YHUCIE TPU
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBATh HAYYHBII TUI MBIIIICHNS, BIaJIeTh HAYYHOH TEPMHHOJIOTUEH, KITIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTHh M (POPMYITHPOBATH COOCTBEHHBIC 33aJ]a4d B OOpPA30BATEIBHON JEATEIHHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH TIPUYMHHO-CIIEICTBEHHBIE CBS3UM U aKTyaJU3UpOBaTh 3a/Jayy, BbIABUIATh
TUIIOTE3Y €€ PELIeHUs, HAXOJUTh apryMEHTHI JUIs 10Ka3aTesIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napamMeTpsl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaATh IIOJIyYEHHbIE B XOJA€ pELICHUs 3aJaud pe3yibTaThl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OMBIT;

OCYILIECTBIIATH LIEJICHANPABICHHBIN MOMCK NMEpeHoca CPeJCTB U CIIOCOOOB AEUCTBUS B
npohecCHOHANBHYIO CPey;

YyMETb MEPEeHOCUTh 3HAHMS B [IO3HABATEIbHYIO W  IPAKTUYECKyl0 oO0jacTu
KU3HEJEATEIIBHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HbIX MIPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE WJEH, IpelaraTb OPUTHHAJIbHBIE MOJXOJbl M PEIICHUs, CTaBUTh
po0JIEMBI U 3a/1a4M, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MH(OpManuu (TekcTe ydyeOHOro mocodus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIIOBAPSX U CHPABOYHHUKAX, KOMIBbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAJIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynpoBaTh 3aMpochl W MPUMEHATh pa3jIMYHBIE METOJbl MPU TOUCKE U OTOOpE
O6uonornyeckoit MHGopMaIK, He0OXOIUMOH /TS BHITIOJTHEHUS YUeOHBIX 3a/1a4;

MpUOOpPETaTh ONBIT HCMOIb30BaHUS HWH(OPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANbHYIO (OpPMYy TMpEACTaBIEHUS OHOJIOrHYECKON
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBbl, TaOIHILIbI, PUCYHKH U APYroe);

WCIIOb30BaTh HAYYHBIA SI3bIK B KA4e€CTBE CpPEICTBA MpU padboTe ¢ OMOIOTHYECKOM
uHpopMaLuel: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,



dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOPa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

BJAJIETh HAaBbIKAMHM pPACIO3HAaBaHMA U 3aIlIUTHl MHPOpPMALUH, HHGOPMAIMOHHON
0e30MacHOCTH JTUYHOCTH.

OgiageHne yHMBePCAJIbHBIMH KOMMYHHKATUBHBIMH 1eliCTBUSIMH

1) oOmenume:

OCYIIECTBISATH KOMMYHHKAIIMH BO BCEX c(epax >KU3HU, aKTUBHO Y4aCTBOBATH B AHAJIOTE
WIH JUCKYCCUU TIO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJEHHUSI OTHOCUTEJIbHO BBINOJHEHMSI Npe/UlaraéMoi 3aJaud, Y4YHUTHIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WU JUCKYCCUN);

pacrio3HaBaTh HeBepOallbHBIE CpEACTBAa OOIIECHUS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BIIQJIETh PA3IMUYHBIMHU CIIOCOOAMU OOIIEHUS W B3aUMOJACHMCTBUS, MOHMUMATh HAMEPEHUS
JPYruX JIOACH, MPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
bopMyIUpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C MCIIOJIIb30BAHUEM SI3BIKOBBIX
CPEJCTB.

2) coBMecTHas 1eATEeJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW M UHIUBUAYAIbHON pabOThI MPU
pemeHn OMoI0rnYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
dbopM B3aMMOEHCTBYS IPHU pelICHUH yueOHOM 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX JCHCTBUU C y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4je€Ha KOJIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIWHUPOBATH
JIEHMCTBUS 110 €€ JOCTUKEHUIO: COCTABIIATh IUIaH JEHCTBUM, pACTIPEAEIISATh POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PaOOTHI;

OLICHHMBATh KaueCTBO CBOETO BKJIAJIAa U KaXKAOTO YYaCTHUKA KOMaH/Ibl B OOIIUN pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B PA3JIMYHBIX CHUTYyalMsIX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OByajgeHne yHHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1eHCTBUAMM:

1) camoopranusamnus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS Ul BBIABICHUS MNPOOJEM M UX pelleHus B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbI€ U CMBICIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M IMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh [M03HABATEIbHYIO JESTEbHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B O0Opa30BATENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTABJISATh [UIAH PELIEHUs MTPOOJIEMBI C YIETOM HMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacivpsaTh paMKi y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBICHUIO IIUPOKON SPYIUIIMU B PA3HBIX 00JACTIX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) caMOKOHTPOJIb:



JlaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIETM;

BJIaJICTh HaBbIKAMH MTO3HABATEIBHOMN peIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX CHCTBUI
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, NCIOIb30BATh PUEMBI pedIieKCuu
JUIsL OLICHKU CUTYal[H, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIKEHHIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsiTHe cedsl U APYrUX:

MPUHUMATD ce0s, TOHUMAst CBOM HEJAOCTATKH U JIOCTOMHCTBA;

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

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OLINOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C IMO3ULMH JPYroro 4eJoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

IIpenmetHsle pe3ynbTaThl ocBoeHus nporpammbl COO 1o 6uosioruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT Crieruduueckue 1 yaeOHoro npenmera «buonorus» HaydHbIE 3HAHHS, YMEHUS U
CrocoO0bl necTBui 1o OCBOCHHIO, UHTEpIpeTanun
U IpeoOpa30BaHUIO 3HAHUN, BUJIbI JEATEIILHOCTH 10 TOJYYEHUIO HOBOI'O 3HAHUSI U IPUMEHEHUIO
3HAHUM B PA3JIMYHBIX Y4YEOHBIX CUTYyalUsX, @ TakXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX ¢ Ouosorueil. B mporpamme mpenMeTHble pe3yiabTaThl MPEICTaBICHbI O ToJam
o0OyueHusl.

[IpenmeTrHbple  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» ¢ 10
Kaacce J0IKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OMOJOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HayYHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEPKaHUE OMOJOTMYECKUX TEPMUHOB U NOHATUMN: KU3Hb, KIIETKA,
opranusMm, MeTabom3M (0OMeH BEIIeCTB U IPEeBpaIIeHUE SHEPTUH ), TOMEOCTa3 (CaMOPETyIIALHNs ),
yYpOBHEBas  OpraHM3alusi  KMBBIX  CHCTEM, CaMOBOCIpPOU3BEIEHUE  (PEHmpOIYKIIMS),
HACJIE/ICTBEHHOCTb, H3MEHUYHUBOCTb, POCT U Pa3BUTHE;

yYMEHHE H3Jaratb OWOJIOTMYECKHE TEOpuu (KJIETOYHAs, XpOMOCOMHas, MyTallMOHHa,
LEHTpaJlbHas JO0rMa MOJIEKYJIsspHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 EHTpaX MHOroo0pasusi U IPOUCX0XKIEHUS KyJIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeaensaTh IPaHULIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOJaMU HAYyYHOI'O MO3HAHUS B OMOJOTUU: HAOJIOJIEHUE U ONUCAHHE
KHUBBIX CHCTEM, TPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/Ibl HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NTPU3HAKA BUPYCOB, KJIETOK IPOKApPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHa BEUIECTB U
IPEBpallEHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJIOTBOPEHHS], PA3MHOKEHUSI, NHIANBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOT€He3);

YMEHHE MPUMEHSTh MOJIyYeHHbIE 3HAHUS U1 O0BSICHEHUS] OMOJIOTHYECKUX MPOLIECCOB U
SIBJICHUM, /ISl IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN KU3HHU C 1I€IbI0 00eCTIeYeHUs
0€30MacHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIFOJIEH, COOJIIOJIEHUsT HOpPM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXalolleil NpUpOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTU
MCIIOJIb30BAaHUsl JOCTUKEHUH COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH JJs PallOHAIBHOTO
IIPUPOIONOIB30BAHUS;



YMEHHUE pelIaTh »JIEMEHTapHble T'eHETUYECKHE 3aJaud Ha MOHO- W JUTHOpHIHOE
CKpeIlMBaHKE, CIEIUIEHHOE HACEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIIUBAHUS
JUIsL TIpe/IcKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTa0OPAaTOpHbIE U MpaKTUYeCKue paboThl, COOIII0IATh MpaBuia MpH
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHUYECKH OIEHHBAThb U HHTEPIPETUPOBATh HMH(GOPMALKIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS M3 Pa3jIMYHBIX HCTOYHUKOB (CpelacTBa
MaccoBOW MH(OpMaLNU, HAyYHO-TIONYJSPHbIE MaTEePHUalbl), ITUHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIEIOBAaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE Co37aBaTb COOCTBEHHbIE NMCHBMEHHBIE U YCTHBIE COOOLIEHUs, 00001as
Ouonornyeckyro MHGPOPMALMI0O M3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpeamerHsie  pe3ynbTaThl OCBOCHHMsS  yueOHoro mpeamera «buonorus» ¢ 11
KJlacce JTIOJDKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUK O MECTE W POJM OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounonoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PACKPbIBATh COJIEPKaHNE OMOJIOTMYECKUX TEPMUHOB U MOHATHI: BUJI, OMYJISILIMS,
reHo(OHA, SBONIONMS, JBWXKYIIUE CHIBI ((aKTOpbl) 9SBOJIOLNUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHJI000pa30OBaHME, OSKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTaHUs, SKOJOTHUecKasi mupamMuaa, OuoreoneHos, ouocdepa;

yYMEHHME u3Jarate Ouojiornyeckue Teopuu (dBosounMoHHas Teopus Y. JlapBuna,
CUHTETHYECKas TEOpHUs HBOJIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxoacrtsa K.
M. bapa, yepenoBanus IiaBHbIX HanpasieHuil u nyrei sBostonuu A. H. CeBepuioBa, yueHus o
ouoctepe B. U. Bepnaackoro), onpeaensaTs TpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJIOrMU: HAOJIIOJEHHE U OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alvs ¢ TPOBEICHHE OHOJIOTHYECKOrOo
HKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXIY HCCIIEIyEMbIMU
BEJIMYMHAMU, OOBSICHEHHE TOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbl HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIIETATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS ONOIOTHUECKUX 00BEKTOB: BUIOB,
NOMYJSIIMM, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOr€OlleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBHUS HKOJIOTMYECKUX (aKTOPOB Ha
OpraHu3MBl, IEPEHOCa BEIIECTB U IOTOKA YHEPTUU B IKOCUCTEMAX, aHTPOIIOT€HHBIX H3MEHEHHH B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOreOXMMMYECKHX IUKJIOB B
ouocdepe;

YMEHHE MPUMEHSTh MOJIyY€HHbIE 3HAHUS U1 O0BSICHEHUSI OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00eCTIeUeHUs
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOJIEHUsT HOpPM
IPaMOTHOTO TMOBEJEHHUsI B OKPYXaloLIeH NpUpOIHONW cpele, MOHMMaHHEe HeO0OXOAUMOCTH
UCIIOJIb30BaHUs JOCTUKEHHUH COBpEMEHHOM ouonoruu IS paloHaIbHOTO
IIPUPOIONOIB30BaAHUS;

YMEHHE peliaTh 3JIeMEHTapHble OMOJOTMYECKHE 3aJaud, COCTaBIISATH CXEMbl MepeHoca
BEIIIECTB M YHEPIUU B IKOCUCTEMax (IIeTH MUTaHUs);

YMEHHE BBINOJIHATH Ja0OpaTOpHbIE U MpaKkTUYecKrue paboThl, COONI0ATh MpaBuia MpH
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OLEHHBAThb U HHTEPIPETUPOBATh HMH(GOPMALHIO OHOJIOTHYECKOrO
COJIepKaHUsl, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW WH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpPHANIbl), pPacCMAaTPUBATh TJIOOAIbHBIC



HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HIO3HUITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOUIeHHs, 00001Ias
Ouonormyeckyro HMH(GOPMALMIO M3 HECKOJIbKMX HCTOYHHKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaunmenoBanue pas3zneinos u teMm KonnyecTBo yacos OcCHOBHBbIE BUIBI AE€ATEIBHOCTH ONEKTPOHHBIE
n/m IIPOrpaMMBbI Bcero | Kontponbhsbie | [Ipaktuueckue UG poBble
paboThI paboTsI o0pa3oBaTenbHbIC
pecypcehl
buonorus kak Hayka, 24
1 buonorus B cucreme Hayk 1 PackpeiBaTh copepxaHre TEPMUHOB U MOHSTHIA: Hay4HOe Eggf‘;/ﬁeﬁ (5313/8 6366122
MHPOBO33pEHUE, HAYYHAs] KAPTUHA MUPA, HAYYHBIA METO, | hups:/m.cdsoo.ru/863e632a
TUIOTE3a, Teopus, METO/IbI UCCIIEIOBaHUSI.
XapakTepu30BaTh OMOJIOTHIO KaK HAayKy, €€ MECTO U POJIb
Cpelu IPYruX eCTECTBEHHBIX HayK. [lepeuncnsars pa3aensl
OMOJOTMM B COOTBETCTBUE C OOBEKTAMH H3YUYEHMS.
HasbiBaTh BaxHeiime oTpacin OMOJIOTMYECKUX 3HAHUN U
3a/a4uu, crosmue nepes ouonoruent XXI B.
2 | Meroasl MO3HAHUS KUBOM 1 0.5 PackpbIBaTh cojiepKaHre TEPMUHOB M ITOHATHI: HAy4YHBIN Eggf‘;/‘:eﬁ (I;E)(.)rllf/863e()]22
npupobl. [Ipaktuyeckas padora Ne METOZ, METOAbl  HMCCIEAOBaHMA.  XapakTepus3oBaTh
1 «Mcnoap30BaHUE pPA3TUYHBIX OCHOBHBIE METO/IBI MO3HAHUSKUBOU PUPOJIBL:
METOJIOB MPU U3YUYEHUU HaOJlo/IeHNe, DSKCIEpUMEHT, ONUCaHWe, HW3MEpEeHHue,
OMOJIOTHYECKUX 0OBEKTOBY Kiaccudukanus, MOJIEIMPOBAHUE, CTaTHUCTHYECKAs
00paboTKa JaHHBIX
JKuBbl€ CHCTEMBI M X OpraHu3anus, 14
3 | buonornueckue CUCTEMBI, 1 PackpbiBaTh CojiepkaHUe TEPMHUHOB W MOHSTHIA: CHCTEMa, | bromioreka [IOK

MMpoNneCChbl U UX U3YUYCHUC

Ouosoruueckasi CUCTEMa, JIEMEHTBI CUCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CHUCTEM, OOMEH BEIIECTB,
pa3MHOXXEHHE, pOCT, Ppa3BUTHE, HACJIEICTBEHHOCTb,
W3MEHYMBOCTb, PA3APAKUMOCTh, SHEPrO3aBUCUMOCTb,
YPOBHHU OpraHu3aluu KU3HU (6uocucrem).
XapakTepru3oBaTh MPHUHIMIBI OPTaHU3AlUNd OHOCUCTEM:
OTKPBITOCTh, BBICOKAS yIOPSAA0UYEHHOCTh, CAMOPETYJISIINS,
nepapXuyHocTh. llepeuncnsaTe yHUBEpcalbHbIE CBOWCTBA

KHBOT'O: CANHCTBO XUMHYECKOTO cocCTana,
pPasapakKuMoCTb, ABUXKCHUC, TOMCOCTA3, pOCT U PA3BUTHUC,
HaCJICACTBEHHOCTD, HN3MEHYHNBOCTD, OBOJOL WA

(mpucrocobyieHne K U3MEHSIIOIIMMCS ~ YCIIOBHUSIM).

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




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

XUMHUYECKUN COCTAB U CTPOCHUE KIIETKHU, 84

XMUMHYECKUH cOCTaB KJIETKU. Bona
1 MUHEpaJIbHBIC COTH

PackpeiBaTh  conep:kaHue TEPMUHOB W IOHSTHI:
3JIEMEHTHI-OMOT€HbI, MaKpOAJIEMEHTbl, MUKPO3JIEMEHTHI;
MHHEpAJIbHbIE BEIIECTBA, MOJIEKYyJa BOJbl KAaK JHIIOJb,
BOJIOPOJIHBIE CBSI3M; TMAPOGUIbHBIE U TUAPO(OOHBIE
BeniecTBa. JlOKa3pIBaTh €IMHCTBO JJIIEMEHTHOIO COCTaBa
KaK OJIHO U3 CBOMCTB JKUBOIO. Pacpenenars XuMu4ecKkue
3JEMEHTBl 10O  TIpynmaM B 3aBUCUMOCTH  OT
KOJIMYECTBEHHOIO0 IPEACTaBUTEIbCTBA B  OPraHU3ME;
XapaKTEepU30BaTh POJIb OTJAEIbHBIX JIEMEHTOB. BBIABIATH
CBA3b  MEXKIY  COCTaBOM, CTPOCHMEM  MOJEKYJIBI
XUMHUYECKOT0 COEJUHEHUSI U €r0 (DYHKIUSMU B KIJIETKE

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

Bbenku. CoctaB u cTpoeHune 6eIKoB

PackpbiBaTh cojepaHWe TEPMHUHOB U IMOHSITHUIN: OENKH,
MOJTUMEPBI, MOHOMEPBI, AMUHOKHUCIIOTHI, TENTH/THAS CBSI3b,
MOJUMENTH, JeHaTypalus. XapakTepru30BaTh OCKU Kak
KJIaCC OPTraHMYECKMX COCTUHEHNH; KIIaCCU(UIIUPOBATD HX
M0 CTpOeHUIO (TI00yNspHble U (GUOPWILISpHBIE OENKH),
MIEPEYUCIISITh U XapaKTepU30BaTh PYHKIIMU OEJIKOB

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

®epMeHThl — OMOJOTHYECKHE
Karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3y4yeHue
KaTaJIMTHYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMIIIa3bl
WJTH KaTajasbl)»

0.5

PackpeiBaTh  conepkaHWe TEPMUHOB W TOHSTHIL:
(bepMeHTHI, AKTUBHBIN LIEHTD, cyOcTpartHas
cneun(UIHOCTb, KO(PEpMEHThI, OEIKU-aKTUBATOPHl U
OeNKU-UHTHOUTOPHI. YKa3bplBaTh OTJIMYUS (PEPMEHTOB OT
HEOPraHMYeCKUX  KaTaau3aTopoB. OOBACHATH  pOJb
(bepMEeHTOB B (PYHKIIMOHUPOBAHUU HKHUBBIX CHUCTEM, B
MIPOMBIIIJIEHHOCTH, B MEAULIMHE, B NTOBCEHEBHOMN XU3HU
4eJI0BeKa

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

VYraesoasl. JInmmasl

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

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




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

Hyxnennosbie kucnotsl. ATO

PackpeiBaTh  conep:kaHue TEPMUHOB U IOHSTHIL:

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

KoMmIuieMeHTapaoctb, Qynkmun  JIHK  (xpanenue wu
nepefaya HacieJCTBeHHOM uHpopmauuun); Buasl PHK
(ua(popManoHHas, TpPaHCHOPTHAas, pPUOOCOMAIIbHASN);
ageHosunTpudochar (ATD), makpospruyeckas CBs3b.
XapakTepu3upoBaTh  HYKJIEUHOBBIE  KHUCJIOTHI  Kak
XMMHUYECKHE COCIMHEHHs M HOCUTEIH HacieICTBEHHOH
nHpopmanuu. OTMeuaTh 0COOEHHOCTH CTPOCHUS MOJIEKYIT
nyknenHoBeix  kucnor  (JHK, PHK) wu ATO.
Cxemartuuecku u300pakaTh CTPOCHHE HYKICOTHJIOB,
MOJIEKYJI HYKJIEMHOBBIX KUCJIOT, AT®

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

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

PackpeiBath comep:kaHHe TEPMUHOB M TOHSTHN: KJIETKA,
LUATOJIOTUSA;  PACKpbIBaTh  COJAEpXKAHUE  IOJIOKCHUI
KJIETOYHOW Teopuu. [lepedncrsaTe M XapakTepus3oBaTh
OCHOBHBIE METOJIbl W3YYEHHUS KIETKU: (TPUTOTOBJIEHUE
CpE30B, OKpallMBaHue, MHUKPOCKOITUPOBAHUE,
LEHTpU(YTUpOBaAHUE, KyJIbTUBUPOBAHHE KJIETOK U TKAHEH)

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

10

Knerka kak nenoctHas XKuBas
cucrTeMa

PaCKpI)IBaTB COJACPpIKAaHUE TCPMHUHOB H HOHATHH: KJIETKHA
(dykapuoTudeckasi, IpOKapUOTUUYECKas), TIa3MaTHIeCKast
MeMmOpaHa (Tula3zMajgeMma), TJIMKOKAJUKC, TPaHCIIOPT
BellecTB (TaCCUBHBIN, aKTUBHBIN ), JHAONMTO3 ((harouuTos,
MUHOIIUTO3), SK30IMTO3, KIETOYHAs CTEHKA, HYKJICOMI.
CpaBHuBaTh MEXIy CO0OW  DYKAPUOTUYECKHE U
IMPOKAPUOTUUYCCKUE KJICTKH, OTME4YaTh CX0ACTBO u




paznuuus B CTPOSHUM KIETOK OaKTepuid, KUBOTHBIX,
pacTeHuii u rpuboB

11

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

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

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

JKusHenesaTeIbHOCTD KIETKH, 64

12

OOMEeH BELIECTB WX META00IN3M

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

13

dorocuHTE3. XEMOCHUHTES

SHEpreTuueckuii ~ obmen,  ¢oTocuHTe3,  (HOoTONM3,
¢dochopunrpoBanue, NepeHOCYNK IPOTOHOB, XEMOCHUHTE3.
OnuceiBath (OTOCUHTE3, MPOILECCHl, NPOTEKAIOLIUE B
CBETOBOM M TEMHOBOH (ha3ze. BBIABIATE NPUUMHHO-
CIIEICTBEHHBIE CBSI3U MEXIY IOIJIOIIEHUEM COJHEYHOM
SHEpruu XJOpowIIoM M cuHTe30M Mosekyn ATO.
CpaBHUBATh UCXOJHBIE BEILIECTBA, KOHEUHBIE MTPOIYKTHI U
YCJIOBUS MPOTEKAHUS PEaKLUii CBETOBOM M TEMHOBOM (pa3bl
tdbotocunTe3a; CpaBHUBATH (POTOCHHTE3 M XEMOCHHTE3.

bubmuoreka I[JOK
https://m.edsoo.ru/863e766¢c

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




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

PackpeiBaTh  conep:kaHue TEPMUHOB W IOHSTHI:
SHEPreTUYecKuii OOMEH, TJIUKOJINU3, MOJOYHOKHUCIIOE
Opo’KeHHEe, CIUPTOBOEC  OpOXEeHHe, OHOJIIOTUYECKOE
OKHUCJICHHE, KJIETOYHOE  JbIXaHWe, JAUCCUMUIISIINS,
depmenT.  XapakTrepu3oBaThb OOMEH  BEIIECTB M|
MpeBpalieHue dSHepruu  (MeTaboau3M) Kak OJHO UX
CBOWCTB JKUBOTO. [Tepeuncnars 0COOCHHOCTH
IJIACTUYECKOTO M DIHEPreTHYecKOro oOMeHa B KIIETKE;
yCTaHaBIMBAaTh B3aUMOCBSI3b MEXJy HUMHU. Paznnuarsb
TUNIBI OOMEHa BELIECTB B KJIETKE: aBTOTPOQHBIN U
rerepoTpodHbiif. ONUCHIBATH 3Tallbl SHEPTETHUECKOTO
oOmMmeHa (IOArOTOBHUTEIBLHBIN, OCCKUCIOPOTHBIN,
KHCJIOPOJIHBIN) W CpaBHUBaTh MX MEXIy COOOMl.
XapakTepu3oBaTh  peaKklMU TJIUKOJIN3a, OpoXKeHus,
KJIETOYHOTO JIBIXaHHSI, BBISIBIISIT MPAUYUHHO-
CIIEICTBEHHBIC CBSI3U MEXIY TJIHKOJINU30M, KIIETOYHBIM
IpIXaHueM u cuHTe3oM MoJiekyn AT®. CpaBHuBath
3G (PEKTUBHOCTh  OECKUCIOPOJHOTO M KHCIOPOJHOTO
9TaroB

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

PackpbiBaTh copepxaHue TEPMHUHOB U TMOHSTHM: TeH,
TCHCTHYSCKUN KOJI, MATPUYHBIA CHHTE3, TPaHCKPHUIIIIHS,
TpaHCTAIHUSA, KOJIOH, aHTUKO/IOH, pudocoMa, IIeHTpaIbHas
JoTMa, MOJEKyJsipHas Ouosiorusi. OnpenensiTh CBOWCTBa
TeHETUYECKOTO KoJia (TPUIUIETHOCTh, OJHO3HAYHOCTH,
BBIPOXKJICHHOCTh, YHHBEPCATBHOCTh, HETICPEKPHIBAEMOCTb,
HeMpephIBHOCTH).  OmHUCHIBaTH  dTambl  peailu3aluu
HacneACTBeHHON wuH(opmaruu B Kietke. CpaBHUBATH
peakiuu mMatpudHoro cuHTe3a monekyn PHK u Genka B
KIICTKE

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

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

14 | DHepreruueckuii 0OMeH

15 | buocunres 6enka. Peakmus
MaTpUYHOTO CUHTE3a

16 | Tpancasus — OuocuHTe3 Oenka

17 | Heknetounsle GOpMBI KU3HH —

BHPYCHI

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

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




KHU3HH,; OCOOCHHOCTU CTPOCHUS M >KU3HEACATEILHOCTH
BUpycOB. ONUCHIBaTh JKU3HECHHBIA IUKJI  BHPYCOB
UMMYHOJIeUINTAa YEJIOBEKa; pa3inyaTb Ha pPUCYHKaX
BTM ((Bupyc Tabaunoii Mo3amku), Oaktepuodar, BUY.
OOocHOBBIBaTE ¥ COOMIOAATH MEpHl  MPOPHUIAKTHKU
pacrpocTpaHeHHS BUPYCHBIX 3a00JIeBaHU I
(pectiupaTtopHble, — JKEIIy[OYHOKHILIEYHBIC,  KIJICHIEBOM
sunedamur, BUY-undexus)

Pa3sMHOXEHUE U MTHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB, 54

18 | )Ku3HEeHHBIA LIUKJI KJIETKH. 0.5 PackpeiBath  cojepkaHuE€ TEPMUHOB U IOHATHIA: ﬁﬁgi’?/‘,’ﬁeﬁ (I;E)Orllf/86367dc4
Jlenenue kinetku. MuTos. KJICTOYHBIH IIUKJI, MHTep(a3a, peayIIHKalus, XpoMocoma, R
JlaGoparopHas pabota Ne 3 KApUOTHII, TalUIOWJHBINA, IUIUIOUIHBIA XPOMOCOMHBII
«Habmoeane MUTO3a B KIIETKAaX HaOoOp, XpOMaTUABI; MHTO3 e€ro craguu: mnpodasa,

KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX Metadasa, aHadasza, Tesnodaza. ONUCHIBaTh >KU3HEHHBIN
MUKpOIIpenaparax» LUKJ KJIETKU; MEPEUUCIIATh U XapaKTepU30BaTh MEPUO/IbI
KJIETOYHOTO IMKJa, CPaBHUBAaTh HX MEXAYy COOOM.
OnuceiBath CTpOEHHE XpOMOCOM, KapUOTHUIIOB
OpPraHU3MOB, CPAaBHMBATh XPOMOCOMHBIE HAOOPbI KJIETOK.
CpaBHuBath cTaauu MHUTO3a. Paznuuate Ha
MHUKpOIpenaparax M  pUCYHKax CTaJud  MHUTO3a.
PackpbiBaTh OMOJIOTHYECKUN CMBICT MUTO32
19 | @opMBbl pa3MHOKEHUSI OPraHU3MOB PackpsiBath coaepkaHue TEPMUHOB y | bubmorexa LOK

MOHSATUN: Pa3MHOKEHUE, KJIOH, TTOJIOBBIE KJIETKH (TaMeThI),
AHWLEKIeTKa, CIepMaTo30MJ], 3UroTa, JAeJIeHHE HaJBOe,
MTOYKOBAHUE, CHOPYJIALMS, (parMeHTalys, BereTaTuBHOE
pa3sMHOXEHHE, CEMEHHOE pa3MHOXEHHE, OIbUICHHE,
JBOIHOE OIIOJJOTBOPEHHE, TIOJIOBBIE XKeJIe3bl, CEMCHHUKH,
SUYHUKH, OIUIOAOTBOPEHHE (Hapy)KHOE, BHYTPEHHEE).
XapakTepru3oBaTh OCOOEHHOCTH U 3HaueHue OecIoynoro u
MOJIOBOTO  CIIOCOOOB  pa3MHOXKEHHUs. BblaensaTs BUAbI
Oecrojoro Pa3MHOXKCHUS, BBIABJIATE B3aUMOCBA3HU MCEXKIY
dopmamu M cmocobamMM  pPasMHOXKEHHUS, U HX
OMOJOrMYecKMM  3HaueHueM. Braners  nmpuémamu
BEreTaTUBHOTO Pa3sMHOXKEHHUsI KYJIbTYpHBIX pacTeHHH (Ha
IpUMepe KOMHATHBIX). XapakTepHu3oBaTh IOJOBbHIE

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e




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

20 | Meiio3 PackpbiBath copepikaHue TEPMHHOB H HOHSTHIA: MEH03, ﬁﬁi@?ﬁiﬁﬁgweﬁ%
KOHBIOTAIMSI  XPOMOCOM, MEPEeKpECT  (KPOCCHHTOBEP)
XpOMOCOM, TaMeThl. XapaKTepu30BaTh MEH03 Kak CIoco0
KJICTOYHOI'O JICJICHHS, OMUCHIBATh MEHO3 MO CTaIHsIM;
CpaBHMBATh CTaJUM MeHo03a W MuUTO3a. Pasznmnuare Ha
pPHCYHKax CTaJdd Meio03a; PacKpbhIBaTh OHMOJOIHYECKOES
3Ha4YECHHUE Melo3a
21 | ObpazoBaHue U pa3BUTHE MOJIOBBIX 0.5 PackpeiBaTh  cojepkaHME TEPMUHOB W IOHATHM: Eggg‘;/‘:e‘iiorﬁ/w&g]bé
Kj1eToK. OIUIO0TBOPEHHE. raMeToreHes, CIEePMaTOreHe3, OOrEHE3, CIIEPMATO30HM/I, o
JIabopatopnas padbora Ne 4 aKpocoMma, STHTCKIICTKA, THIOJISIPHBIC TEIbIIA.
«M3ydeHne CTPOEHHUS TTOJIOBBIX XapakTepu3oBaTh ~ OCOOCHHOCTH  raMeToreHesa vy
KJIETOK Ha FOTOBBIX ’KHBOTHBIX M €T0 CTaJWH; TMOJIOBbIC KJIETKU XMBOTHBIX H
MHKpOIIpenapaTax» ONKCHIBATH  Mpomecc WX  pasButusa.  CpaBHHBATh
criepMaToreHe3 u oorenes. OMUCHIBATh OIUIOJOTBOPEHHE,
OMOJIOrMYECKOE 3HAUECHHE OILIOI0TBOPECHHUS
22 | UaauBHIyaabHOE PA3BUTHE PacKpbIBaTh  COAEPXKAHUE TEPMUHOB W IOHsTHIf: | Pubmorexa HOK

OpraHU3MOB

OHTOT€E€HES, IMOpHOTEHE3, 3UT0Ta, nIpoOieHue,
6mactomepsl, Mopyia, Onactyna, OigacTouenb, racTpyia,
Helipyra, OpraHoTeHe3; 3apOBIIIEBBICTUCTKH: SKTOIEPMa,
Me30/lepMa, 3HTOJIEpMa; MOCTAMOPHOHAIBHOE DPa3BUTHE:
npsiMoe M HempsiMoe  (JIMYMHOYHOE); MeTamopdos,
Meracropa, MHUKpOCIIOpa, TBUIBLEBOE 3€pPHO, CIIEPMMH,
3apOJBIIIEBEI  MEIIOK, JIBOMHOE  OIJIOJIOTBOPEHHE.
OmnpenensaTs 3Tanbl YSMOPHOHAIBHOTO Pa3BUTHSI XOPAOBBIX
Ha CXeMax U TpenapaTax ¥ OIMCHIBaTh IPOIIECCHI,
MIPOUCXOJIAIINE Ha KaxaoM 3tane. CpaBHUBATh MEPHOAbBI
OHTOT€HE3a; MpsMOe M  HempsiMoe  (JMYUHOYHOE)
NOCTAMOPHOHAIBHOE PAa3BUTHE, 3apOJBIIIM 4YeJIOBEKa M
Ipyrux XopAoBbIX. OOBICHATH OMOJIOTMYECKOE 3HAUECHUE
pa3BuUTHs C MeTaMop(ho30M; OTPULATENIBHOE BIHMSIHHE
QJIKOTOJISI, HHKOTHHA U JPYTUX TePaTOTEHHBIX aKTOPOB Ha
pa3BuTHE 3apojblmia 4YeiaoBeka. OMNMUCHIBATH MPOIECC
JIBOWHOTO OTIOJJOTBOPEHMSI Y IBETKOBBIX PACTEHUI

https://m.edsoo.ru/863e8436




HaCJ'Ie,I[CTBCHHOCTI) 1 U3MCHYHUBOCTH OPraH1M3MOB, 8u+lu PE3CPB

23

I'enernka — Hayka o
HACJEJICTBEHHOCTH U
U3MCHYNBOCTH

PackpsiBath conep:kaHUME TEPMMHOB M IIOHSATUM: TIEH,
TeHOM, F€HOTHII, PEHOTHUI, XPOMOCOMBI, aJUIeJIbHbIE T€HBI
(ayimenu), TOMO3UTOTa, TETEPO3UTOTa, JOMHUHAHTHBIN
npu3HaK (IeH), PEHEeCCHUBHBIN MpU3HAK (T€H), YHCTast
auHMs, rudpu. [lepeuncnsaTe U XapakTepU30BaTh METOIbI
TeHETUKU:  THOPUAOJIOTHYECKHUM,  IIUTOrC€HETUYECKUH,
MOJIEKYJISIPHOT €HETUYECKUH; JIOMHHAHTHBIE u
peliecCUBHbBIE  MPU3HAKU  PACTEHUM M KUBOTHBIX.
[lonp30BaTbCcsl ~ TEHETHYECKOW  TEPMUHOJIIOTMEH U
CUMBOJIMKOW  JJI1  3alMCH  TEHOTHIIMYECKUX  CXEM
CKpEIIMBAHUS

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

24

3aKOHOMEPHOCTH Haclle0BaHUs
pu3HaKoB. MoHOrubpuHOE
CKpEIIMBaHHE

PackpriBath coJiepKaHue TEPMHUHOB u
MTOHSATHI: MOHOTHOPHTHOE CKpEIIMBaHHUE,
(dbeHoTUNUYECKUEe TPYNNbl, THOPUAOIOTHUYECKHA METOJ,
YUCTBIC JIMHUM, JIOMHHUpPOBaHUE TeHOB (TIOJIHOE,
HETIOJIHOE), paciueryieHne B moTtoMcTBe. OmMHUCHIBaTh
MeToAuKy rpoBeaeHus . MeHeneMOonbITOB 110 U3y4EHHUIO
Hacjle[OBaHUs OJHOM Tapbl MPU3HAKOB Yy Tropoxa
IIOCEBHOTO. PackpoiBath coJIepKaHue 3aKOHOB
eanHoo0pa3us THUOPHUIIOB MEPBOTO IMOKOJICHHS U 3aKOHa
pacuieruienusi.  OOBICHATH THUIOTE3Y YHCTOTHI TaMerT.
3anuchiBaTh CXE€Mbl MOHOTHMOPUIHOTO CKpEIIMBAHMUS,
OOBSACHITH €ro IUTOJIOTMUYECKHE OCHOBBI M peIaTh
TeHeTUYECKUE 3a]]a4i HA MOHOTHUOPHIHOE CKpEIIBaHHE

Bbubauoreka [JOK
https://m.edsoo.ru/863e¢8878

25

JurubpunHoe ckpenyBaHue. 3aKOH
HE3aBUCHMOTO HACJIe0BaHUS
NIPU3HAKOB

PackpeiBaTh  conepkaHWe  TEPMUHOB W TOHSTHIL:
TUTUOPUITHOE CKpEILHMBaHHUE, aHaJM3upymouee
ckpenuBanue. OmnwuceiBath onbIThl [. Menaens mo
HW3YYCHHUIO HACIICIOBAHMUSA JIBYX Nap MPU3HAKOB Yy ropoxa
TIOCEBHOTO. PackpeiBath COJIEp)KaHUE 3aKOHa
HE3aBUCUMOIOHACIEA0OBAaHUS  IpU3HakoB. [IpumeHATs
MAaTeMaTUYEeCKUd  pacdyer C  TOMONIbI0  MeEToAa
IIEPEMHOKEHUSI BEPOSATHOCTEM W 3alMCh C ITOMOIUIBIO
(heHOTUTIMYECKUX PATUKAIIOB PACHICIUICHUS MPU3HAKOB Y
MMOTOMKOB 110 (DEHOTHMY M T€HOTHUITY. 3alHChIBATH CXEMBbI

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




TUTUOPUIHOTO CKpEILMBAHNUS, OOBSICHATH ero
IIUTOJIOTHYECKHE OCHOBBI U PEUIaTh TeHETHYECKUE 3aaun
Ha TUTHOPUIHOE CKpEIIMBaHUEe

26

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

0.5

PackpeiBaTh  cozmepskaHME€  TEPMHUHOB U IIOHATHUM:
CLIEIUIEHHOE HacJeJOBaHUE IIPU3HAKOB, PEKOMOMHAIUs
TCHOB, TE€HETUYECKUE KapTbl XPOMOCOM, MOPIaHHJA.
Ha3piBaTh OCHOBHBIE IIOJIOKEHHMS XPOMOCOMHON TE€OPUHU
HacnencTeeHHocT T. MopraHa; pacKpbIBaTh COACpKaHHUE
paborsl T. Moprana o CHEIJIEHHOMY HAacJeI0BaHHIO
T€HOB Y NPUYMHBI HAPYIICHUS CLEIIJICHUS] MEXly T€HaMHU.
3anuchbiBaTh CXEMbl CKpEIIMBaHMUS MpPU CLEIUIEHHOM
Haclle/IOBaHUM, OOBACHATH INPUYMHBI PEKOMOMHALUU
I€HOB, ONPEIEIATh YHUCIO TPYIN CLEIUICHHUS TIEHOB;
pemate  IEHETHMYeCKHWE  3aJaud  Ha  CLEIUICHHOE
HACJICIOBAHKE

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

27

I'eneTrnka nona. Hacinenosanue
MPU3HAKOB, CLEIJIEHHBIX C MOJIOM

PackpeiBaTh  comepikaHMe€ TEPMUHOB W TOHSTHI:
XPOMOCOMHBIN HAOOp, ayTOCOMBI, MOJOBBIE XPOMOCOMBI,
TOMOTaMETHBIH T0JI, TeTEPOraMeTHBIN MO0JI, CIETIEHHOE C
IOJIOM HACJIEI0BAHHE IIPU3HAKOB. OOBSCHATD
LUTOJIOTUYECKUE OCHOBBI XPOMOCOMHOIO MEXaHHM3Ma
oTpeziesIeHus 10J1a y pa3InyHbIX Opranu3mMoB. CpaBHUBATh
3aKOHOMEPHOCTH HACJIEN0BAaHUS MIPU3HAKOB, CLETNIEHHBIX
U HE CLEIUICHHBIX C MoJIoM. Pemiath reHeTnueckue 3a1auu
Ha HaCJIEJOBAHNUE CLEIUICHHBIX C II0JIOM ITPHU3HAKOB

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

28

N3menunBocTh. HenacnencTeeHHas
U3MEHYUBOCTh. JIJabopaTopHast
pabota Ne 6. 3yuenue
MOJU(PHUKAITIOHHON H3MEHUYUBOCTH,
IIOCTPOEHNE BAPUALIMOHHOTO Psiia U
BapUALMOHHOMN KPUBOI»

0.5

PackpeiBath  comepkaHME€ TEPMHUHOB W TOHSATHIA:
W3MEHYUBOCTb, HACJIeICTBEHHAs W3MEHUYUBOCTb,
HEHACTIEJCTBEHHAass HM3MEHYUBOCTh, MOAM(UKAIIMOHHAS
W3MEHUYUBOCTb, BapHALIMOHHBIA s, BapuaHTa,
BapuallMOHHAs KpWBas, TMPU3HAK, HOpPMa pEaKIIH,
KOJIMYECTBEHHBIC u KaueCTBEHHbBIC MIPU3HAKU.
KiaccudumnupoBars BHIBI H3MECHUYNBOCTH M BBISBIIATH UX
Oouosiornyeckue ocoOeHHOCTH. Ilepeuncnare cBOHCTBa
MOANGUKAITMOHHOM HM3MEHYHUBOCTH U OOBICHATH €&
3HAUEHUE AJIsl OPraHu3MOB. Pa3nuuaTh KOIWYECTBEHHBIE U
KauyeCTBEHHBIC TMPHW3HAKW; CTPOUTH BAPHAIMOHHBIA P,

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




BapHAlMOHHYIO KPHBYIO, BBIYHCIATH CPEAHEE 3HAYCHUE
NIpHU3HAKa

29

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

0.5

PackpeiBaTh  conep:kaHue TEPMUHOB W IOHSTHI:
HacJIeICTBESHHAs H3MEHYUBOCTD, KOMOMHATHBHAs
W3MEHYUBOCTh, MYTAIlMOHHAs W3MEHYUBOCTb, MYTAaHT,
MYTallWH: T'eHHBIE, XPOMOCOMHEBIE, I'eHOMHBIC;
MIOJIMILIOU VS, aHEYTIOUIUSI,MyTar €Hbl.
XapakTepu3oBaTh  HACIEJACTBEHHYIO  M3MEHYUBOCTD;
dbopMynmupoBaTh  3aKOH  TOMOJIOTUYECKUXPSAIOB B
HacneacTBeHHoW wu3MmeHuuBoctu H. WM. BaBuioBa u
OOBSACHATh €ro 3HAYCHHCJIA OMOJIOTUM U CEJICKIIMH.
KnaccupunupoBars MyTanuu: TeHHBIE, XPOMOCOMHBIE,
T€HOMHBIE U TPUBOAUTH MpuUMepbl MyTanuil. OOBACHATH
MPUYMHBI BO3HUKHOBEHMSI MYTAalHMii, poiib (HaKTOpOB-
myTtareHoB. CpaBHUBaTh BHJBl MYTAalliii; BBIABISITH
MPUYHHBI HAacJIeICTBEHHON W3MCHYMBOCTH,
HMCTOYHUKUMYTAreHOB B OKpY:Karollel cpenie (KOCBEHHO).
XapakTepu3oBaTb BHESJCPHYIO HACIEACTBEHHOCTh H
H3MEHYHUBOCTD

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

30

I'eneTnka yemoBeka

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

METOJ, POZIOCIIOBHBIE, ONM3HEIIOBBIH METO/,
HacCJEeICTBEHHBIC 0oJIe3HU: (MOHOTEHHBIE, c
HacJeACTBEHHOMN MPEAPACTIONOKEHHOCTHIO,
XPOMOCOMHBIE), MEJIUKO-TEHETHIECKOE
KOHCYnbTUpOBaHue. [lepeuncnsiTe 0COOEHHOCTH U3yUYEeHHS
TEeHETUKU YEJIOBEKa; MIPUBOIUTH IPUMEPHI

HaCJICACTBCHHBIX Ooie3Hel YCJIOBCKA, XapaKTCpU30BaATb
METOJABI HX l'IpO(bI/IJ'IaKTI/IKI/I; 00OCHOBBIBATh 3HAYCHHE
MCAUKO-TCHCTUYCCKOTO KOHCYJIBTUPOBAHUA. BrIsaBaSITE U
CpaBHHUBATb MCXKIY coboit JOMHUHAHTHBIC U PELICCCUBHBIC
IpHU3HAKHU YCJIOBCKA. CocTaBnsaTeh H AHAJIU3UPOBATH
POOOCITIOBHEIC YECJIIOBCKA

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




31

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

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH, 3 9

32

Cenek1us Kak HayKa U mpoLece

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

Bbubmuoreka IJOK
https://m.edsoo.ru/863e¢9214
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Meroasl 1 JOCTHKEHHUSI CEIEKIINU
pPacTEeHUN U KUBOTHBIX

PackpriBaTh COJIepKaHHE TEPMUHOB "
MOHATUI:MCKYCCTBEHHBIH ~ 0TOOp, MaccoBbli  OTOOp,
WHIWBUIYAIBHBIA 0TOOD, KCTEPhEpP, OIU3KOPOJICTBEHHOE
CKpEeLIMBaHNE, YUCTas JUHUSA, TeTEePO3UC, HEPOJCTBEHHOE
CKpEUIMBaHNEe, UCKYCCTBEHHBIN MyTareHes, MOJTHUILIONIBI.
CpaBHuBaTh (OPMBI HCKYCCTBEHHOTO 0TOOpa (MaccoBOTo
u MHUBUAYAJIBHOTO), BHJIBI rUOpUAN3aUN
(OMM3KOPOJACTBEHHOW M OTJAJICHHON), CIIOCOOBI
MONyYeHHUsT  MONUIUION0B.  [IpuBOAMTHE  TIpUMEpHI
JOCTHKEHUH CeNeKIMN PaCTeHUH U )KUBOTHBIX

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

34

buotexHosorus kak oTpacib
MIPOU3BOACTBA

PackpriBathb coJiep:KaHue TEPMHHOB u
MOHATUI:0MOTEXHOJIOTUs, KIETOYHAsI UHKEHEPHs, TeHHas
WHXEHepus, KJIOHHPOBAHME, TPAHCT€HHbIE OPIraHU3MBI,
I'MO (renernuecku MOAU(UIIMPOBAHHBIE OPIaHU3MBI).
XapakTepu3oBaTb ~ OMOTEXHOJOTMIO  Kak  OTpacib
MIPOU3BO/ICTBA, OCHOBHBIE JOCTH)KEHHSI OMOTEXHOJIOTUHU B
00JacTl NPOMBIIIJIEHHOCTH, CEeJIbCKOT0 XO3SHCTBA H

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




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

OBUIEE KOJIMYECTBO YACOB I10 34 1
ITPOI'PAMME
11 KJIACC
Ne HanmenoBanue pa3znenos u KonnyecTBo yacos OcHOBHbIE BUIbI I€ATEIBHOCTU ONEKTPOHHBIE
n/n TEM MIPOrpaMMBbl Bcero | Kontponbnbie | [IpakTuueckue paboTsl UG poBbIe
paboThI oOpa3oBaTesbHbIC
pecypcesl
DBOIOLMOHHAs OHoorus, 9 u
1 DBOIIOLMS U METOIBI €€ 1 PacKpeIBaTh COAEP)KAHUE TEPMHUHOB W IOHATHIA: E:S?/d/?;e:(ig%/sweame
U3y4YCHUS IBOJIIOLIUS, TIEPEXOHBIC (POpMBI, HUIOTCHETHYCCKUE T
pAnbl, BUABI-OHIEMUKH, BUJABI-PEIIUKTHI,  3aKOH
3apOJIBIILIEBOTO  CXOJICTBA, OMOTE€HETHYECKHUI3aKOH,
rOMOJIOTHYHBIE U aHaJIOTUYHBIE OpraHsbl,
pYAMMEHTapHBIE OpraHbl, aTaBU3MEIL. llepeunciarp
OCHOBHBIE 3Tallbl Pa3BUTHS 3BOJIIOLMOHHONW TEOPHH.
XapakTepu3oBarhb CBUJIETEIHCTBA ABOJIIOLIMH:
MaJICOHTOJIOTUYECKUE, 6uoreorpaduyeckue,
AMOpHUOJIOTUYECKUE, CPAaBHUTEIbHOAHATOMUYECKHE,
MoJeKkysipHoOnoxumuueckue. [IpuBoanTe nmpumepsl
MepPeXoHbIX (OPM OPTaHU3MOB, (UIOTEHETUYECKUX
psnoB.  IlpuBomuth  (OPMYIMPOBKM  3aKOHOB
OMOTeHETHYECKOT0 U 3apOJIbIIIEBOTO CXO/ICTBA
2 Hcropus pa3BI/‘I’TI/ISI 1 PaCKpLIUBaTL coJiepyKaHue TepMI/IHUOB U Eggf?/?;e;as (i‘iﬁ/géwsm
IpeJICTaBICHU 00 FBONIOILINH TIOHATHI:CHCTEMATHKA, €CTEeCTBEHHBIH "

HCKYCCTBEHHBIH OTOOp. XapaKTepu30BaTh OCHOBHBIC
OBOJIFOITUOHHBIC niaecu, KOHUICIIIINN u TCOpHH,
CpaBHUBATh B3MIIsABI HA BUJ U 3Bosonuio K. Jlunnes,
K.b. Jlamapka, Y. JlapBunHa. OueHuBaTh BKJIAJ




JluaHesT B pa3BUTHE CUCTEMATHKH U OOBSICHATH
MIPUHIIMIIBI OuHapHOU HOMEHKJIATypHhI.
XapakTepu3oBaTb ~ COAEpXKAHME U 3HAUCHUE
sBooMonHoN  koHuenuuu K. b, Jlamapka.
OueHuBaTh €CTECTBEHHO-HAy4YHbIE M  COIMAIBHO-
HSKOHOMHUYECKHE  NPEANOCBUIKM  BO3HHUKHOBEHHS
sBosmoLnoHHON Teopun Y. JlapsunHa. PackpeiBaTh
colepkaHue dBoJironMoHHOW TeopunY. JlapBuHa;
CpPaBHUBATh HEOIPEACIEHHYI0O U  OIPEICIEHHYIO
W3MEHYUBOCTb, €CTECTBEHHBI M HMCKYCCTBEHHBIH
orbop, Gopmbl  OOpROBI 33  CyIIECTBOBaHUE.
OnuceiBaTh TOJOKEHUS CHHTETUYECKOW TEOpUH
oo (CTD) u OoOBsICHATH €€ 3HAuYeHHUE s
ouonoruu

MukposBontonus

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

0.5

PackpsiBath coJiepKaHue TEPMUHOB u
MOHATUN:MUKPO3BOJIIOLNS, BHJA, KpPUTEpUU BHJA,
apea,monyJIsus, reHoQOoH ], MyTallii, KOMOUHAIIH
reHOB. XapakTepu3oBaTb BHJ KaK OCHOBHYIO
CHUCTEMAaTUYECKYIO SAMHUITY u [IETIOCTHYIO
OMOJIOTHYECKYIO0 CUCTEMY. BhIIensTh KpUuTepuu BUAA
(Mopdonoruyeckuid, PU3N0IOTHIECKUH,
OMOXMMUYECKUIH, TEHETUYECKUN, OSKOJIOTHYCCKHA,
reorpapuueckuil) W TNPUMEHATh KPUTEPUU IS
ONHUCaHUsl KOHKPETHBIX BHJAOB. XapaKTepHU30BaTh
MOMYJISAUI0 KaK CTPYKTYpHYIO €IWHUIlY BHAA U
sBONMIOLMU. OnNuUChIBaTh MOMYJSLUIO 1O OCHOBHBIM
MOKAa3aTeJIsIM: COCTaB, CTPYKTypa

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

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

JBrOKyIIKE CUIIBI
(amemeHTapHbIE (HPAKTOPHI)
IBOJIIOLIMH

PackpeiBathb CoJiepKaHue TEPMHUHOB u
MOHITUI:KOMOMHATUBHAS HM3MEHYMBOCTh, MYTallUH,
MyTallMOHHBIA IPOLIECC, MOMYJISIIUOHHBIE BOJIHBI,
nperid T€HOB, W3OJISIIMS, MUTpaIUH.
XapakTepHu3oBaTh 3JIEMEHTapHbIE (baxTopsl
HBOJIIOLIMU: MYTAllMOHHBIN Ipolecc, KOMOMHATUBHAS
U3MEHYMBOCTb, TMOMYJSIMOHHBIE BOJHBI, Jpeid
TEHOB, M3OJSIMS, MHrpanus. YCTaHaBIMBaTh

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




MPUYMHHOCIIEACTBEHHBIE CBI3UMEKIY MEXaHIU3MOM H
pe3ysIbTaToM JeUCTBUS JIBYDKYIITX CHIIT
(3nemMeHTapHBIX (PAaKTOPOB) IBOITIOIUU

EcrecTBenHsbIit 0TOOp U €ro
dopmbI

PackpeiBaTh colep:kaHu€ TEPMUHOB U TOHATHI:
€CTECTBCHHBII 0TOOp, OOprOa 3a CYIIECTBOBAHHE.
OnucelBaTh MEXaHU3M JIEUCTBUS €CTECTBEHHOTO
orbopa. XapakTepuszoBaTb (POPMBI €CTECTBEHHOI'O
oTbopa (mBYOKYIITUH, CTAOWIIM3UPYIOIIHH,
OU3PYNTHUBHBIA) M CpaBHUBaTh HX MEXAYy COOOM.
XapakTtepu3oBatb OOprOy 3a CyIIECTBOBaHHE U
CpaBHHMBATh €€ BHIBI (MEKBHIOBAs, BHYTPHUBHIOBAS,
O0oprba ¢ HeOIaronmpusATHBIMU (DAKTOpaMH BHEITHEH
CpeJibl)

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

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

0.5

PackpriBaTh coziepKaHue TEpPMHHOB u
HOHSITI/II\/JIZHpI/ICHOCO6JIeHHOCTI), IMOKPOBUTCJIILCTBCHHAA
U TpegocTeperamomias — OKpacka, MAacKHPOBKa,
BUJI000pa3oBaHue. OnuceiBath MEXaHU3M
BO3HMKHOBEHHUSI TPUCIIOCOOJICHUII y OpraHu3MOB.
BrIsgBaaTe 110 H306pa)K€HI/I$[M, Ha  JXHUBBIX n

(UKCUPOBaHHBIX npernaparax IIPUMEPBI
MPUCIIOCOOJIEHHOCTH PACTEHUH U JKUBOTHBIX K
YCIIOBUSIMCPE b oOuTaHus, JIOKa3bIBaTh
OTHOCHUTEJIbHYIO 1eJ1eCO00Pa3HOCTh

npucnocoOiIeHunii. XapakTepu3oBaTh CIOCOOBI |
MEXaHU3MBbI BI/I}IOO6pa3OBaHI/I${; OIIMChIBATH u
CpaBHHBATh OCHOBHBIE (POPMBI HKOJOTMUECKOTO H
reorpaduuecKoroBUI000pa3oBaHus

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

Hanpasnenus u nytu
MaKpO3BOTFOIHH

HeobpaTtumocTs 3BOMIONINN

PackpeiBath coJiep>KaHue TEPMUHOB u
MOHSTHI: MaKPOIBOJIIOLINS, ¢uorexes,
Ouosornyeckuil mporpecc M perpecc, apomop(os,
WIM0aIaNTalus,001as  JereHepalys, aJanTHBHAs
panuanms. XapaxkTepu3oBaTb (OPMBI  IBOIIOLUH.
BeusiBiiaTe  apoMopdo3bl M MAMOATANTAIlUN Y
pacTeHHui 1 )XUBOTHBIX. CpaBHUBATh OMOJIOTUYECKUIA
mporpecc W OMOJIOTHYECKHi perpecc, apoMopdo3s,

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




UAMO0ATANTAUI0 U OOIIYyI0 JAereHepalu0. BhIsBIATH
B3aUMOCBSI3M MEXAYy INyTSIMU U HalpaBICHUSAMU
ABOJIIOIMU Y PACTEHUN U )KUBOTHBIX

Bo3uuknoBeHne u Pa3BUTHC JKU3HU

Ha 3emuie, 9u+14 pesepn

10

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

PackpsiBaTh copepkaHUE€ TEPMMHOB W IOHATHM:
KpEallMOHU3M, a0MOIreHe3, BUTAIN3M, IaHCIEPMHUS,
Ouomo33, KoauepBaTbl, MPOOHOHTHI, CHUMOHOIEHE3.
XapakTepHu30BaTb METOJbl U3YYEHUS HMCTOPHUUYECKOTO
npouuioro 3emid. IlepeuncisiTe OCHOBHBIE 3Tallbl

11

['unoTe3sl mpoucxoKaeHUs
JKA3HU Ha 3emiie

XMMUYECKON nOuosornueckoil spostouuu. M3amnarars
COJIep’)KaHUE TUIIOTE3 U TEOPUMl BO3HUKHOBEHHS
KHU3HU Ha 3emie (KkpealroHu3Ma,
CaMOIIPOU3BOJIBHOTO  3apOKJI€HUSl  (CIIOHTAHHOTO),
na"crepmu, runore3bl PHK-mupa). OnwuceiBats
skcniepuMenThl C. Mumiepa u I'. FOpu o nosnydenuo
OpPraHMYECKUX BEILECTB W3 HEOPraHUYECKUX IyTEM
a0MOTreHHOI'0 CUHTE3a

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

12

PaszButHe xu3Hu Ha 3emiie Mo
opaM U nNepuogam

PackpbIBaTh cofep:kaHue TEPMUHOB U MOHSTHIL: 30H,
spa, mepuoj, apomMop¢o3bl, WAMOATANTALMU. 3HATh
MOCJIEIOBATEIbHOCTh ~ JOHOB:  KaTapxeu, apxeu,
MPOTEPO30H, banepo30ii; ap: apxeiickas,
MIPOTEPO30MCKa, MaJIe030MCcKasl, ME€3030MCKasl,

13

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

0.5

KallHO30MCKas; IIEPUOJIOB: KeMOpHiicKuil,
OPIOBUKCKHH, CUIIypPUMCKUH, JIEBOHCKHI,
KaMEHHOYTOJIbHBIN, MTEPMCKUI, TPUACOBBIN, FOPCKHIA,
MEJIOBOIA, MajJ€OreHOBBIM u HEOT'€HOBBIM,
AQHTPOIIOr€HOBBIM.  XapaKTepHU30BaTb  OCHOBHBIE
COOBITHSI B Pa3BUTUU OPTaHMUYECKOTO MUPA 110 IpaM U
MeprUoJaM reoJIOTUYECKON UCTOPUU; ATAMbl PA3BUTHS
PaCTUTENBHOTO M KMBOTHOIO MHpA. BbIaenuTs
r1aBHbIE apoMOp(O3bl PACTEHH W IKUBOTHBIX.
CpaBHuBaTh  Mexay  co0oOif  mpeacTaBUTENEH
CHCTEMaTUYECKUX TPYIN OPraHu3MOB, BBISIBIISTh
YepThl YCIOKHEHUS W  TPUCIOCOOJIEHHOCTH K
YCJIOBUSAM >KU3HHU

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

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




14

CoBpeMeHHas cuctema
OpPraHU4eCcKOTr0 MHUpa

PackpriBath coJiepyKaHue TEPMHUHOB u
HOHATHUI:CUCTEMATHKA, HCKYCCTBEHHasI u
€CTECTBEHHAs Kiaccudukanus, OuHapHas
HOMEHKJIAaTypa, IPUHLUI UEePapXUYHOCTH.
XapakTepu3oBarhb COBPEMEHHYIO CUCTEMY
OpPraHUYeCcKOro Mupa

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

15

DBOJIIOLHS YETIOBEKA
(aHTpOTIOTEHE3)

PackpriBath coJiepyKaHue TEPMHUHOB u
MOHSTHI:AaHTPOIIOJIOTHsI,  AHTPOIIOT€HE3,  YEJIOBEK
pasymubiii(Homo sapiens), mpAMOXOKJIeHHUE, BTOpas
curHainpHas  cucrema.  llepeumciare  3amaum
AQHTPOIIOJIOTUH, OTAlbICTAHOBIEHUS U  Pa3BUTHS
IPEICTaBICHUM O  INPOUCXOXKICHUM  4YEJIOBEKa.
W3narate ocHOBHBIE NOJIOKEHUA Teopun Y. /lapBuHa,
KPUTUYECKH OLICHMBATh HEHAYYHYIOMH(OpMALUIO O
IIPOMCXOXKICHUN YEJIOBEKA. 3HaTh CHUCTEMATUYECKOE
nojoxeHue Buga Homo sapiens, mepeduciarh €ro
MOpP(}OJIOro-aHaATOMUYECKHE  TPU3HAKH  Pa3HOTO
ypoBHs (THII, KJIacc, OTPS U Jp.). YCTaHaBIMBATh
YepThl CXOJCTBA U Pa3IMUYMiluerIoBeKa U >KUBOTHBIX.
OOBACHATH U OLICHUBATh 3HAYEHNE HAyYHBIX 3HAHHUH O
MIPOMCXOXKACHUN YeJIOBeKa JUIsl MOHUMaHUs MecTa U
pOJIM YEI0BEKA B IPUPOJE

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

16

JIBuoxymiye cuibl (pakTopsl)
AHTPOIIOTeHE3a

PackpeiBath conepkaHre€ TEPMUHOB W IOHATHIAL:
bakTopbI aHTPOIIOT€HE3A, IpynIoBoe
COTPYAHUYECTBO, pE€Yb, OpPYIAUNHAS NEATEIbHOCTb,
nonuMopdu3M. XapakTepus30BaTh JABIKYIINE CHIIBI
(bakTopsl)  aHTpomoreHe3a: OWOJOTHYECKHE U
COILIMANbHBIE, CPABHUBATH UX MEXKIY COOO

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

17

OCHOBHBIE CTaJINH YBOJTIOIINH
yeJIOBEeKa

PackpeIBaTh copepkaHWe TEPMHHOB W TOHSATHM:

aBCTPAJIONUTEK,  YEJIOBEK  yMENbIHd,  YEJIOBEK
MPSIMOXOJISAIINN,  HEaHJepTalell,  KPOMaHbOHEII,
HEOJIUTHYECKas peBOIIOLUS, nepBOOBITHOE

HCKYCCTBO. XapaKTepU30BaTh M CPAaBHUBATH MEXKIY
co0Ol OCHOBHBIE CTaJMU DJBOJIONMU YeJOBEKa:
XPOHOJIOTHYECKHH BO3PACT, apeal paclpoCTPaHEHHs,




00BEM TOJIOBHOTO MO3ra, 00pa3 XHU3HH U OpyAus
Tpyna

18

Yenoseueckue pacsl U
IPUPOHbIE afaANTaIH
4eJl0BeKa

PackpsIBaTh coep:kaHue TEPMUHOB U IIOHATHI: PaChI,
pacoreHes, COLMAIAAPBUHU3M, PAacU3M, METHCALUS.
XapakTepus3oBaTh u CPaBHUBATH
IIPEJICTaBUTEIICHYEIIOBEYECKMX  Pac,  PacKpbIBaTh
IIPUYMHBI U MEXAHU3MBbI PacoreHesa, NepeunuciaTh U
IPUBOAUTH MPUMEPHI NPUCIIOCOOICHHOCTH YEeIOBEKa
K YCIIOBUSIM Cpensl, IIPUMEPBI
IPUCIOCOOUTENLHONO3HAYEHUSI PACOBBIX MPU3HAKOB.
JlokasbiBaTh ennHCTBO Buaa Homo sapiens, HaydHYIO
HECOCTOSITEIbHOCTD pacoBbIX TEOpUH,unen
COLIMAJILHOTO JapBUMHM3MA U pacu3Ma

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

19

KoHTposibHO-000011aromit
ypOK «BO3HUKHOBEHHE U
pa3BUTHE )KM3HU Ha 3eMIIC)»

Opranu3Mbl 1 OKpyKaromas cpenia, 54

20

DKoJorus Kak HayKa

PackpeiBath conepkaHHe€ TEPMHUHOB W IOHATHIA:
DKOJIOTHSI, TIOJIEBbIE HAOMIOJAEHUS, DKCIIEPHUMEHTHI,
MOHHUTOPHHI OKPYXKaIOIIEH CpeJibl, MOJEIUPOBAHHUE,
JKOJIOTMYECKOE MUPOBO33peHue. [lepeuncuars 3anaun
JKOJIOTMH, €€ pa3desibl U CBSI3U C APYTUMH HayKamHu.
XapakTepus3oBaTh METO/IbI JKOJIOTUYECKUX
HUCCIeN0BaHuN

21

Cpenpl oOuTaHus u
9KOJIOTHYecKHEe (PaKTOPhbI

PackpeiBaTh copepkaHne TEpPMUHOB U NTOHATHI:Cpeaa
oOuTaHus, dKoJoruueckue GakTopbl, OMOTOTHUECKHUI
ONTUMYM,  OTPAHUYMBAIOIUN  (JIMMUTUPYIOLIHI)
¢daktop. XapakTepu3oBaTh YCIOBUS Cpel OOWTaHUS
OpPraHU3MOB; KJIacCU(HUIMPOBATH U XapaKTEpU30BATh
HKOJIOTHYECKHE (bakTopsI: abuoTuyeckue,
OuoTHueckue U aHTpororeHHsle.  ONuChHIBaTh
JEeNCTBUE SKOJOTMYECKUX (aKTOpPOBHA OPTraHU3MBI.
XapakTepu3oBaTh ~ OCOOCHHOCTH  CTPOCHHS  H
KHU3HEAESITEIbHOCTH PAaCTEeHUH M >KMBOTHBIXPA3HBIX
cpen oOuTaHus

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




22 | AGuoruueckue (paKTOpBL. 0.5 PackpeiBaTh cojep)KaHWE TEPMUHOB U IOHSTHIA: Egsg?/‘;ge;as (I)loorllf/8636b106
JlaGopaTtopnast pabota Ne 3. abMOTHYECKHUE (bakTopsl, dboTonepuoan3M, T
«Mopdodonoruueckue OuoJIOTHYECKHE PUTMBI. AHATU3UPOBATh JEHCTBUE
0COOEHHOCTH pacTeHul U3 CBETa, TEMIIepaTypbl, BIAKHOCTU HA OPraHU3Mbl U
pa3HBIX MECT OOUTAHUSIY. IPUBONUTH pUMEPHI MPUCIIOCOOTICHHOCTH
JlaGopaTtopHnas padota Ne 4. OpraHU3MOB. [IpoBOaUTH OMOJIOTUYECKHE
«BnusHue cBeTa HA pocT U HaOro1eHus 1 0POPMIIATH PE3yNIbTATHI TPOBEAEHHBIX
pa3BUTHE YEPEHKOB KOJIEYCa» HaOJI0ACHUI

23 | buotnueckue HaKTOpsI PaCKan“saTL co/iepKaHme TEPMUHOB u Egg;ljl/‘;ge;as (1)1()215/863%348

HOHATUI:0noTnyeckue  (aKkToOphl,  XHUIIHUYECTBO,
Mapa3uTU3M, KOHKYPEHLHUS, MYTyalu3M, CHUMOHO3,
KOMMEHCAIIU3M, HaXJ1IeOHUYECTBO,
KBapTHPAHCTBO,aMEHCAITU3M, HEHTpanu3M.
Xapaktepu3oBaTb  OMOTHYeCKHME  (AKTOpPBl U
BUJBIB3aMMOOTHOIICHUI ~ MEXAY  OpraHU3MaMu;
IPUBOAUTH NMPUMEPHI B3aUMHOM MPUCIOCOOICHHOCTH
opranu3moB. CpaBHUBAaTb MEXIy COOOM BB
OMOTHYECKMXB3aUMOJICHICTBUI OPraHU3MOB

24 | DKojoru4ecKue 0.5 PackpeiBathb coJiep>KaHue TEPMHUHOB u
XapaKTEPUCTHKH MOMYJIALNH. HNOHATUI:IONYJSIMSA,  YMCIEHHOCTb,  IUIOTHOCTb,

[IpakTuueckas pabora Ne 2 pPOXKJIa€MOCTb, CMEPTHOCTb, IPUPOCT, MUIPALHS,
«Iloncuér mnotHocTH JUHAMUKA YHUCIIEHHOCTH HOMYJISAIUH.
TOTTYJISIIIH Pa3HBIX BUIOB XapakTepu30BaTh ~ OCHOBHBIE  T[OKa3aTemd U
pacTeHuiD» HKOJIOTHYECKYIO CTPYKTYPY HOMYJSAILUH; OMHUCHIBATH
MEXaHU3MBI PETYISIIIAN YACICHHOCTH TONYIISIIIAN
Coo0b1iecTBa 1 3K0J0rMYecKre CUCTeMBbl, 9u+14 pezepB
25 | CooOrmiecTBa OpraHM3MOB — PackpsiBaTh cojiep)KaHue TEPMHHOB y | bubmiorexa TIOK

OHOIIEHO3

MOHATHUI:0M01I€H03, IKOCUCTEMA, OMOTEO01IEH03, BU/IbI-
JIOMMHAHTBI, 9KOJOTHYecKasi HUIIA. XapaKTepu30BaTh
OMOIICHO3 (coo0brecTBO), ero BUJIOBYIO,
MIPOCTPAHCTBEHHYI0 U TPO(QUUECKYIO CTPYKTYpHI.
OOBACHATH pOJIb KOMIIOHEHTOB OMOIIEHO3a B
MOJAJEP)KaHUU €r0 CTPYKTYPhl U CYIIECTBOBaHHUS Ha
OIpENENEHHON TEPPUTOPUHU. OOBsACHATD
OMOJIOTMYECKUI  CMBICII  SPYCHOCTH  MJINCTOBOMU

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




Mo3auku. CpaBHUBAaTh KOMIIOHEHTHI OUOIEHO30B, UX
BHJIOBYIO, MIPOCTPAHCTBEHHYIO u
TPO(PUUECKYIOCTPYKTYPHI, CBSI3H MEXK]Ty OpraHH3MaMu

PackpeiBaTh colepkaHue TEPMUHOB U IOHSATHI:
HKOCUCTEMA, OHOreoLeHo3, MIPOIYIICHTHI,
KOHCYMEHTBI, pEeAYLEHThl, TpodUYecKue ypOBHH,
nmumieBad 0Oerfb MU CCThb, 3KOJOIMYCCKUC NHUPAMHUIBI,
Oouomacca, IpOAYKIIHs, CyKIeccHs. XapaKkTepu3oBaTh
cBOiicTBa  JKOcHUCTeMbl (€€  CmoCcOOHOCTh K
JUIMTETILHOMY — CaMOIIO/JICPKaHUIO0, OTHOCHUTEIBHO
3aMKHYTBIM KPYTOBOPOT BEIIECTB, HEOOXOJIUMOCTH
notoka oHepruu). CpaBHUBaTh MAaCTOMIIHBIE W
JNETPUTHBIC THUIIEBBIE ILENMH, TPOYUUIECKHE YPOBHHU
HKOCHCTEMBI. Pa3nnuaTe mOUpaMuabpl MPOIYKIUH,
nupaMuabl YHUCJICHHOCTH W NHPaAMHUALI 6I/IOMaCCI)I.
CocraBnare uenu u ceru nutanus. llepeuncnsates
CBOMCTBA SKOCUCTEM: YCTOMYMBOCTH, CAMOPET YIS,
pazButue (cykueccusi). OnuceiBaTb  MEXaHHU3M
MOJAJICpKAHUSI ~ PABHOBECHUsST B DKOCHCTEMaX.
XapakTepu3oBaTh CYKIIECCHH, BBIABISTh MPUYUHBI U
o0111e 3aKOHOMEPHOCTU CMEHBI SKOCUCTEM

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

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

PackpbiBaTh coaepkaHWE€ TEPMHHOB W TOHSITHIM:
BOJIHBIE YKOCUCTEMBI, OMOTEOIIEHO3bI, (PUTOIIIAHKTOH,
300IJIaHKTOH, OeHToc, Tymyc. [IpuBOIUTH MpUMEPHI
MIPUPOTHBIX OKOCUCTEM cBoei MECTHOCTH.
CpaBHMBaTh Ha3eMHbIE M BOJHBIE HKOCHUCTEMBI;
OpraHu3Mbl, oOOpasylomue pa3Hble TPOPUUECKUE
YPOBHH

26 | DKOJOrMYECKUE CUCTEMBI
(3KOCUCTEMBI)

27 | OcHOBHBIE TOKA3aTEIN
YKOCUCTEMBI. DKOJIOTMYECKIUE
nupamusl. CBOMCTBA
skocucteM. Cykueccus

28 | IlpupoaHbIE IKOCUCTEMBI

29 | AHTPONIOTEHHBIE YIKOCUCTEMBI

PackpeIBaTh copepkaHWe TEPMHHOB W TOHSATHM:

AQHTPOIIOTEHHAsi ~ DKOCHUCTEMa,  arpo’KOCHUCTEMA,
ypbo3kocucTema, 6uopaszHoobOpazue.
XapakTepHu30BaTh arpo’KOCHUCTEMBI u

ypOOIKOCUCTEMBI, OCOOEHHOCTH HX CYIIIECTBOBAHUSI.
[IpuBoaUTE, TpPHUMEPHI AHTPOINOIEHHBIX HKOCUCTEM
CBOCHM MECTHOCTH, OIMCHIBATh MX BHJOBOIM COCTaB H




cTpykTypy. CpaBHMBaTb COCTaB M CTPYKTYpy
IIPUPOHBIX KOCUCTEM " arpodKOCHCTEM,
arpodKOCHUCTEM U YPOOIKOCUCTEM

30

buochepa — riobanpHas
’KOCUCTEMa 3eMIIH

PackpeiBaTh colepkaHue TEPMUHOB U IOHSATHI:
ouocdepa, KHBOE  BELIECTBO, JUHAMUYECKOE
paBHoBecue. OuenuBars Bkiaa B. M. Bepnaackoro B
co3naHue ydeHuss o Ouocdepe. XapakTepuzoBarb
coctaB Ouocdepsl, GYHKIHH KUBOTO BEIIECTBA
ouocdepsl u ompenensaTh (Ha Kapre) OOJIACTH €ro
HauOO0JIBIIIETO pacrnpocTpaHeHHUsI. [TpuBoaUTH
MPUMEPBI TPOSIBIICHUS (PYHKIMA JKUBOTO BEIICCTBA
ounocdepsl, OMOreOXMMHYECKOW  JIeATEeIIbHOCTH
yenoBeka. [lepeuncnsaTs 0coOeHHOCTH OHOChEephl KaK
r7100a7IbHOM SKOCUCTEMBI 3eMIIH

Bubmmorexa [IOK
https://m.edsoo.ru/863ebbse
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3aKOHOMEPHOCTH
CYIIECTBOBaHUS Ouochepbl

PackpeiBath conepaHue TEPMUHOB W IOHATHIAL:
LEIOCTHOCTh  Ouocepsl, KPYyroBOPOT  BEIIECTB,
OMOTEOXMMHUYECKUE IUKIIBI HIEMEHTOB, 30HAIBHOCTh
o6uocdepsl, 0nombl. ONMUCHIBATh KPYrOBOPOT BEIIECTB,
OMOTeOXMMHUYECKHEe [HWKJIBl a30Ta M yrjiepojga B
ouochepe. OOBACHATH NPUUYMHY  30HAIBHOCTH
ouoceprr.  Ilepeuncnarb ©W  XapaKTepu3oBaTh
OCHOBHBIE OMOMBI CYIIH 3eMIIU

Bubmmorexa [IIOK
https://m.edsoo.ru/863ebd16
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UYenoseuecTBo B Onochepe
3emuu.

CocyuiecTBoBaHHE MPUPOABI U
YeJI0BEYeCTBA

PackpeiBath conepaHue TEPMUHOB W TOHATHIAL:
AQHTPOIIOT€HHbIE U3MEHEHUS, SKOJIOTUYECKUN KPU3HC,
rio6anbHbIe pOOJIEMBI. XapakTepu3oBarhb
ouocdepHyro poib uyeroBeka. [IpuBoaAUTH MpHUMEpPHI
AHTPONOTEHHBIX U3MEHEHU! B Ouocdepe. OueHnBaTh
MOCJEACTBHUS  3arpsi3HEHMsS  BO3JYLIHOH, BOJHOMU
cpepl, M3MEHEHHSI KIIMara, COKpAIeHus
ouopaznoobpazusi. DPopMynupoBaTb COOCTBEHHYIO
MO3WIIMI0 TI0 OTHOUICHWIO K TJO00aTbHBIM U
pPETrHOHANBHBIM HKOJIOTHUECKUM npobiaemam,
apryMEHTHPOBATh CBOIO TOYKY 3peHus. Ha3seBath
OPUYMHBI  TOSIBIICHUS] [TPUPOJOOXPAHHOM  ATHKH,




PAaCKpBIBATh 3HAYCHUC IIpOrpecca ajd IMpCOJO0JICHHUA
9KOJIOTHYCCKOI'O Kpu3unca.

33 | CocymiecTBOBaHUE IPUPOJIBI U PackpeiBaTh cozepKaHUE TEPMUHOB U HOHATHI: Eﬁﬁ/ﬁ?ﬁs&?ﬁ/%kbale
YeII0BEUCCTBA palMOHATIbHOE TMPHUPOJONOIb30BAHKE, YCTONYMBOE
pasBuTHE, KOJBOJTFOILTHSL. XapakTepr30BaTh
paIMOHATIBHOE MCITOIb30BaHKHE IPHPOIHBIX PECYPCOB;
OCHOBHBIC TOJIO)KCHHSI KOHICMIUA YCTOWYHUBOTO
pa3BUTHSI
34 | KoHTpoIbHO-0000IIaroIIHiA 1

YPOK TCMBbI <(COO6IJ.[CCTB8. n
9KOJOTHYCCKHUEC CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB 34

110 ITPOTPAMME

2.5

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

* buonorus, 10 knace/ [Taceunuk B.B., Kamenckuit A.A., Py6rio A.M. u npyrue /Ilox pex. [laceunnka B.B., AkiimonepHoe 0011ecTBO

«M3narenbcTBO «lIpocBemenune»

* buosnorus, 11 knacce/ Ilaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilog pen. [laceunuka B.B., AkironepHoe o01iecTBo

«M3nmarenbcTBO «lIpocBemenune»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

®denepanpHas pabodasi mporpaMmma CpeHero oomero oopasoanus npeamera «buonorus» (6a3oBbiit ypoBens) (as 10-11 kitaccoB oOpa3zoBaTeIbHBIX
opranuzaiuit. ®I'bHY MucTutyT cTpateruu pa3sutus oopazoBanus. Mocksa — 2023.
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

https://m.edsoo.ru
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