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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMMmbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY JUIS ONPEACICHUS
MOIXO0J0B K (opMmupoBaHHUIO coiepxaHus ydeOHoro mnpenmera «buoiorus» cocraBuim:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0ydeHUss U TPEOOBAHUN K YPOBHIO MOATOTOBKH BBHIMTYCKHHUKOB, TOJOXEHHS 00
o0UIMX LeNsIX M MPUHIMUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obmiero obpazoBanusi B Poccuiickoit denepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYECHUU B TO3HAHMM KUBOW MPHUPOABI U 00ECIEUEHHM CYIIECTBOBAHUS YEJIOBEUECKOIO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpA.

[TporpamMma o 6uonoruu 1aéT MpeCTaBICHUE O TeNIIX, 00 00IIeH cTpaTeruu 00yJeHus,
BOCIIUTAHUS M PAa3BUTUS OOYyYalOIIUXCS cpeacTBaMu ydeOHoro mnpeamera «buonorus»,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHHue o
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTEIbHOCTh U3yYeHUsl y4eOHOro marepuania c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKM 00pa30BaTEIbHOrO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mporpamMe mno OHONOTMH TakkKe YYUTHIBAIOTCS TpeOOBaHMS K IIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEJAMETHBIM U MPEAMETHBIM pe3yjbTaTaM o00y4deHus B (POPMUPOBAHUU
OCHOBHBIX BHJIOB yu4e€OHO-TIO3HABATEIBHOMN JEATEIbHOCTH/y4eOHBIX NEUCTBUN O0yUYaIOIIUXCS 110
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOr0 00pa30BaHMs.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) pealn30BaH MPHHIIUIT
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTcs
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHW, CBSI3aHHBIX C (POPMUPOBAHUEM E€CTECTBEHHO-HAYYHOI'O
MHpPOBO33PEHHUSI, LEHHOCTHBIX OpPUEHTALMM  JUYHOCTH, HKOJOTMYECKOTO  MBIIIJICHUS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npuponHoil cpene. IloaToMy Hapsiay ¢ u3ydeHHeM oOOIEOMOJIOTMYECKHUX TEOpUd, a Takke
3HAaHUN O CTPOEHHH >KHUBBIX CHCTEM Pa3HOT0 PAaHTa M CYHUTHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX
IPOIIECCOB B TMPOrpaMMe MO OHMOJIOTUH YJeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWI B TTOBCETHEBHOM XKM3HU JJIs1 PEIICHUS MPUKIAJAHBIX 33/1a4, B TOM YHCIe: TPOGUIaAKTUKA
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTHUYECKHU 11€J1eCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOIHOI cpene,
aHaJIu3a BIMUSHUS XO3AWCTBEHHOM JESATENbHOCTH YEJIOBEKA Ha COCTOSHHME NPUPOAHBIX U

HCKYCCTBCHHBIX 3KOCHUCTCM. YcuneHue BHUMaHUS K HpHKHaI[HOﬁ HAaIpaBJICHHOCTH yqe6Horo



npenMera «buonorus» MpoAWKTOBaHO HEOOXOTUMOCTHIO 00eCTeUeHUs YCIOBHUM Ui pelieHHs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpask MpeArnoiaraet
¢dopmupoBaHue y 00yYaromUXcs CHOCOOHOCTH aanTUPOBATHCS K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpenHero obuiero oOpa3oBaHHs 3aHMMaeT BaxHoe mecto. OHa
obecrieunBaeT (popMupoBaHue y OOYUaIOIIMXCS TPEACTABICHUH O HAy4YHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOH NpUpoAe, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alMil U OHBOJIIOLMU, CO3MaéT YCIOBUA [UIA: IO3HAHUS 3aKOHOB >KUBOI MPUPOIDI,
dbopmupoBanusa (GyHKIIMOHATIHLHOW TPAaMOTHOCTH, HAaBBIKOB 37J0pPOBOr0 M Oe30macHOro odpasa
YKU3HU, 3KOJIOTUYECKOTO MBIIIJIEHUS], LIEHHOCTHOI'O OTHOIIEHHUS K KUBOI NPUPOJE U YETIOBEKY.

bonbiioe 3HaueHue OMOJIOTHA UMEET TaKXKe JUIsl PEIICHUs BOCIMTATENbHBIX U
pa3BUBAIOIIKX 33/1a4 CpeHEro olIiero oopazoBanus, coryanuzanuu odyyaronmxes. M3yuenue
Ounonoruun obecrnieunBaeT YCIIOBUS TUIST (dhopMupoBaHUs UHTEIJICKTYaJbHBIX,
KOMMYHMKAI[MOHHBIX U MH(QOPMAILMOHHBIX HABBIKOB, ICTETUYECKOM KYJIBTYpbI, CIOCOOCTBYET
MHTETpaly OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYIHMX y4€OHBIX IpPEIMETOB, B
YacTHOCTH, (pU3uKU, XUMHUU U reorpadun. Ha3BaHHBIE OTOKEHUS O MPeJHA3HAYCHUH YIeOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY Ui ONpEIENICHUS TMOJIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, IIPEJICTABIEHHOIO B IpOrpaMMe 110 OMOJIOTHH.

OTt60p conmepkanus yueOHOTO TpeameTa «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C TO3MLUH KyJIBTYpOCOOOPa3HOTO MOIX0/Ia, B COOTBETCTBUM C KOTOPBIM 00yYarOIIHECs JOJKHBI
OCBOMUTH 3HAHMS M YMEHHMs, 3HaUYUMble i1 (popMUpOBaHUs OOIIEH KyIbTYphl, ONpeaesstoIne
aJIeKBaTHOE TIOBEJICHUE 4YeJIOBEKa B OKpY’Kalollel MNpUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU JAesTenbHOCTH. Oco00e MECTO B TOM CHCTeME 3HAHUMA
3aHMMAIOT D3JEMEHThl COJCpXaHUsA, KOTOpble CIyXaT OCHOBOW i (HOPMHUPOBAHMS
IPEJICTaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpUEHTAIMAX JIUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3allMK OMOJIOrHYEeCKOro o0pa3oBaHusl.

CTpyKTypupOBaHUE COJEpkKaHUS Y4EeOHOr0 Marepuajsa B MpOrpaMMe IO OHOJIOTHH
OCYILIECTBIICHO € Y4ETOM MPUOPUTETHOTO 3HAUEHHS 3HAHUNA 00 OTIMYUTENBHBIX OCOOCHHOCTSX
JKUBOM TIpUpOJBI, O €€ YpOBHEBOH OpraHM3alMd U HBOJIIOLMU. B COOTBETCTBHUM C ITHUM B
CTpYKType ydeOHoro npeamera «buonorus» BblIENIeHBI CIEAYIONUE COAEpKAaTeIbHbIE JIMHUU:
«buonorus kak Hayka. MeToabl Hay4HOro nmo3HaHus», «Kierka kak Ononoruyeckas CUCTEMa,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucreMa ¥ MHOroo0pasue OpraHu4eckoro MHupay,

((SBOJ'IIOI_[I/U{ JKUBOH npupoabID», «IKOCHCTEMBI U Npucymuec UM 3aKOHOMCPHOCTH).



enp m3yuenus yuyeGHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBIAJCHHE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUH UCIOBL30BaTh 3TH 3HAHMS ISl TPAMOTHBIX JIEHCTBHH B
OTHOILLIEHUH O0BEKTOB KMBOI NMPHUPOJIbI U PEIIEHUS Pa3IMUHBIX KU3HEHHBIX IPOOIEM.

JlocTukeHue Lenu u3ydeHus ydeOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE
00ecTeynBaeTCs pelIeHuEM CIeIYIOIUX 3a/1au:

OCBOCHHE OOYYAIOUIMMHCSA CHCTEMBl 3HAHUH O OHOJOTMYECKHX TEOPHSX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTEe3aX, MpaBMiaX, CIYKAIIUX OCHOBOM A (OpMHPOBAHUSA
IPEJCTAaBICHUH O €eCTeCTBEHHO-HAY4YHOM KapTUHE MHpa, O METOJaX Hay4yHOr'o I103HaHMI,
CTPOCHUHU, MHOT000pasMM M OCOOCHHOCTSAX JXHBBIX CHUCTEM PA3HOTO YPOBHS OpraHH3allHH,
BBIJIAIOMINXCSI OTKPBITHAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

¢dopmupoBaHue y OOy4YarOIIMXCsl MO3HABATENbHBIX, MHTEIUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH B Mpoliecce aHajlu3a JaHHbIX O IyTSIX pa3BUTHUS B OMOJIOTMM HAy4YHBIX B3IVIAJIOB,
U/Iel ¥ MOIX0JI0B K U3YYEHHIO JKUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alIiH;

CTaHOBJICHHE Y OOydYaromuxcs oOmed KyiabTypbl, (DYHKIMOHAIBHOW TI'paMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHUBATDH SIBICHHS OKPYXKAIOIIEro MUpPA JKUBOW NMPHUPOJBI HA
OCHOBAHMU 3HAHUH U OMBITA, TOJYYEHHBIX IPU U3yYEHUN OUOJIOTUH;

¢dopmupoBanrue y 0OydarOMIMXCsl YMEHHH WIIIOCTPUPOBATh 3HAYEHUE OHMOJIOTHYECKHX
3HAaHUH B TPAKTHYECKOW JEATEILHOCTH YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIUTaHHE YOEXJIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIOBEKOM >XHBOW HMPHUPOIHI,
HEOOXOIMMOCTH OEpEKHOTO OTHOUICHHUS K HEH, COOTIOCHUSI STHYECKIX HOPM IPH TMPOBEICHHN
OHMOJIOTUYECKHUX MCCIIEIOBAHUH;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWN JUIS TMOBBILICHUS YPOBHS HKOJOTHYECKOM
KYJIBTYPBI, JUIsl POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

MpUMEHEHHE NPUOOPETEHHBIX 3HAHWH M yMEHHWH B MOBCEIHEBHOW >KM3HU JUIS OICHKH
MOCNIEACTBUM CBOEH NEATENbHOCTH MO OTHOIIEHHIO K OKpYXaroullel cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHNE Mep NMPOPUIAKTUKH 3a00JI€BaHUMA.

B cucteme cpennero obuiero oopazoBanus «buonorusy, u3yyaemas Ha 6a30BOM ypOBHE,
SBIISIETCS  00sI3aTENFHBIM yUEOHBIM TPEAMETOM, BXOMISIIMM B COCTaB MPEIMETHON 0OO0IacTH
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

Jlnst u3yueHust Onosoruu Ha 6a30BOM YPOBHE CpelHEro o0Iero o0pa3oBaHusl OTBOJAUTCS
136uacoB: B 10 kmacce — 68 dacoB (2 yaca B Hepento), B 11 kmacce — 68 dacoB (2 yaca B

HEJIEIIO).



COAEPKXAHUE OBYUYEHUSA

10 KUIACC

Tema 1. buonorus kak Hayka.

buonorus xak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (POpMHPOBAHMM COBPEMEHHONW HAyYHOW KapTHHBI MHUDA.
Cucrema OMOJIOTMUECKUX HayK.

Meronsl NO3HaHUS JKUBOW NOpHUpPOAbl  (HAOMIOJEHHE, SKCIEPUMEHT,
ONMCAaHHWE, U3MEpPEHUue, Kiaccu(puKalus, MOACIUPOBAHUE, CTATHUCTHYECKAs
00paboTKa JIaHHBIX).

JleMoHCTpauuu:

[Toptpetsi: Y. Hapsun, I'. Mengens, H. K. Konbuos, JIx. Yorcon u O.
Kpuxk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl MO3HAHMS )KUBOU MIPUPOIBD.

JlaGopaTopHbIe U MPAKTUYECKUE PaOOTHI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHuWE pa3IMYHBIX METOAOB MpPH
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cUCTEMBI U KX OPTaHU3ALINSL.

Xusble cucreMbl (OMOCHCTEMBI) KakK TNpeIMET HW3y4YeHUs OUOJIOTHH.
OTanyme KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.

CpoiictBa OuocucteM U UX pa3HooOpazue. YpPOBHM OpraHu3aluu
OMoCHCTEM:  MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKaHEBbIA,  OpPraHU3MEHHBIN,
MOMYJISITUOHHO-BUI0BON, YKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHIT ), OMOChEpPHBIA.

JlemoHcTpanuu:

Tabmuubr u cxembl: «OCHOBHBIC TTPU3HAKH KU3HI», «YPOBHU OpPTaHU3AIUU
YKUBOU MIPUPOIBI».

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. XuMHYECKHI COCTAB U CTPOEHUE KIETKH.



XUMHYECKUM COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. Bo/ia 1 MUHEpaNbHBIE BEIECTBA.

@OyHKIMM BOJbl W MHUHEpalbHBIX BellecTB B Kierke. [logaep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue 0eaKoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKynbl (NEpBUYHAS, BTOPUYHAs, TPETUUYHAs M
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeikoB. buonoruueckue
byHKIUN OETIKOB.

®depMeHTHl — Ouonornueckue Karanuzatopbl. CrtpoenHue ¢depMmeHTa:
aKTUBHBIM I1IeHTp, cyOcTpatHas crneuuduuHoctb. KodepmeHTsl. Butamussl.
OTnnuus pepMEHTOB OT HEOPTraHUYECKUX KaTaIH3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIIOKO3a, pubo3a H  J1€30Kcupuod03a),
aucaxapuapl  (caxaposa, JaKTo3a) U IoaMcaxapuipl  (Kpaxmai, TIJIMKOTEH,
LEeJUTI0NI03a). bruonornyeckrue GyHKIMM YIII€BOIOB.

Jlununel: Tpurnuuepuabl, ¢ocpomunuasl, crepouasl. [uapodunbHO-
ruapodoOHbie cBoicTBa. buonormyeckne Qynkuun aunuaoB. CpaBHEHUE
YIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hykneunoseie kucmorel: JJHK wu PHK. Hyxkneortunsr — MoHOMEpSI
HyKJ1eMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JHK. Ctpoenne n pynkunuun PHK.
Bunaer PHK. AT®: ctpoenne u pyHKIIHH.

[wurtonoruss — Hayka o kietke. Krierounas teopuss — npumep
B3aUMOJICUCTBUS HJed M (PAKTOB B HAy4YHOM IO3HAHUU. MeToAbl M3y4YEeHHS
KJIETKH.

Knerka kak menoctHass >xuBas cucrema. OOmMe NPU3HAKK KIIETOK:
3aMKHyTasi HapykHas MemOpana, monekyibsl JIHK kak renermueckuil ammapar,
CUCTEeMa CUHTE3a Oerka.

Tunel KJIETOK: JSyKapuoTHueckas W mnpokapuotruueckas. (OcoOeHHOCTU

CTpOEHUs TPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwme



ADYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJINKOKAJIMKC, X
¢bynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa u pynkuuu. [{utonnazma u eé
opraHouibl. OgHomeMOpannbie opraHounbl kiuetku: JIIC, ammapat ['onbmxw,
In30CcOMBI. [10yaBTOHOMHBIE OpPraHOWJIBI KIIETKH: MHUTOXOHIPHUH, IIJIACTUIBI.
[IpoucxoxaeHne MUTOXOHApHM © Tactuia. Bunel miactun. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUU OPTraHOUI0B KJIETKU. BriItoueHus.

Anpo — perynsaTtopHblid HeHTp KiaeTku. CTpoeHue siapa: saepHas 000JI0uKa,
KapHoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEMIECTB B KIIETKE.

JlemoHCcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripeneneHue XUMHAYECKUX 3JIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBON MPUPOIE».

Tabmuupbr u cxemsl: «llepuoanueckas Ta0iauIla XUMUYECKUX DIJIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIb», «brocunTes 0enka», « CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JJHK», «CtpoeHue mMosieKkyibl
AT®», «CtpoeHne 3yKapuOTHUYECKOM KIETKW», «CTpOeHHE >KUBOTHOM KIIETKW,
«CTpoeHne pacTUTENIbHON KIETKH», «CTpOEHHME MPOKAPUOTUUECKON KIETKUY,
«CTpoeHue sazipa KIETKN», « Y TIIeBOAbD, «JIumuasn.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHHWE [JIsi TPOBEICHUS
HaOJIOJICHUM, W3MEPEeHUM, HSKCIIEPUMEHTOB, MHUKpOIpenapaTbl PaCcTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTopHbIe U MPAKTHYECKUE PaOOTHI:

JlaGoparopuas pabGota No 1. «l3yueHue KaTaJUTUUYECKON aKTUBHOCTU

dbepMeHTOB (Ha MpUMEpe aMUIa3bl UM KaTalas3bl).



Jlabopatopuass pabora Ne 2. «UM3yueHue CTpoCHHs KJIETOK pPACTCHHI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmapaTrax M HX
OMHICAHUEY.

Tema 4. XKuzHeaesTeIbHOCTb KIETKHU.

OO6MeH BelecTB, WM MeTab0Iu3M. ACCUMIIIAIUSA (TUIACTHYECKUM OOMEH) U
JUCCUMUJISIUA (SHEPreTUUeCKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUd B TOHUMAHUHU
MeTabom3ma.

Tuner oOMeHa BemecTB: aBTOTpOQHBINA U TeTepoTpodHbIA. Pois pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILCHUH YHEPTUU B KIIETKE.

®dotocunte3. CBeroBas u TeMHOBasg a3l (orocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpeqsl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTECHHUI.

XeMOCHHTE3. XEMOCUHTE3UpYIoIIe OakTeprun. 3HaYeHUE XEMOCUHTE3a ISl
JKU3HU Ha 3eMJIe.

DOHepreTuueckuii oOMEeH B KJIeTKe. PaclierieHue BeIleCTB, BBIJICJICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonns. bpoxenue u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KJIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPIreTUICCKOro OOMEHa.

Peaknuu wmarpuuyHoro cuHte3a. ['eHetmueckas wuHpopmauus u JIHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsauus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexnerounsie popmbl sxu3HU — BUpychl. Mictopust otkpsitust Bupycos (/. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.

bakrepuodaru. bonesnn pacrteHuii, >XUBOTHBIX M YEJIOBEKa, BBI3HIBAEMBIC



Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo3Oyautens CIIN/a.
OOpaTtHass ~ TpaHCKpUIUs, peBepraza W uHTerpasza. lIpodunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JleMoHCTpauuu:

IToptpetsl: H. K. Konsuos, . Y. UBanosckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutanusy, «Merabonuzm», «MUTOXOHIPUIY,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dorocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenune u >kxu3HeHHbIN 1uka Bupyca CII/a,
oaktepuodaray, «Permmukarus JJTHK».

ObopynoBanue: moaenu-ammvkanuu «Y asoenue JAHK u tpanckpunumsy,
«buocunres 6enka», « CTpoeHUE KIETKU», Mojielb cTpykTypsl JJHK.

Tema 5. PasMHOKEHME U HHIMBHUIyaIbHOE PA3BUTHE OPTaHU3MOB.

KneTouHslii LMK, WIM XU3HEHHBIA LUK KieTku. MHTepdaza u muros.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JunimonuaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNIOrMYeCKNE OCHOBBI  Pa3sMHOKEHHS M  UHIAUBUIAYAJIBHOIO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Ctaauu muto3a. IIponeccel, mpoucxoasiume Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

@opMbI pa3MHOXKEHUSI OPTaHU3MOB: Oecrosioe U nonosoe. Buasl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpraHU3MOB, €r0 3HAYCHHE VISl CEJIEKLUU.

ITonmoBoe Pa3MHOKCHHC, €TO OTIIMYHUA OT OecroJIoro.



Meiio3. Ctaguu meito3a. Ilpoueccsl, npoucxoasime Ha CTaausax Menosa.
[ToBenenne xpomocoM B Menose. KpoccuHrorep. bBHOIIOrMYECKUUA CMBICT H
3HaYEHUE Meno3a.

['ametorene3 — mpoiecc OOpa3oBaHHs TMOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHHWE W PAa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOICHES.
OcoOeHHOCTH CTpOEHUSl SUIEKIETOK MU CcHepMaro30unoB. OIIog0TBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOT€HE3). OMOPHUOHAIBHOE Pa3BUTHE
(3MOpuorenes). Jrtarnbl SMOPHOHAIBHOIO Pa3BUTUS Y MO3BOHOUYHBIX >KUBOTHBIX:
npobieHue, racTpyisiiusi, opraHorene3. [loctamOpuonanbHOE pazBuTHe. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPsAMOE, HENpsAMoe (JTUYuHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct m pasutue pacrennii. OHTOre€HE3 IIBETKOBOTO PACTEHUS: CTPOECHUE
CEMEHH, CTA/INH PA3BUTHSI.

JleMoHCTpauuu:

Tabmuupbr 1 cxembl: «DoOpMbl pPa3MHOKEHUS OpPraHU3MOBY», «JIBoiHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUi», «BereraruBHOe pa3MHOKEHHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpOEHHE TIOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukimy, «Pemmukanus JHK», «Mutos»,
«Meiosy, «IIpsMoe n HenpsiMoe pa3BUTHEY, «l aMETOreHe3 y MJIEKONMUTAOIIUX U
yesnoBekay, « OCHOBHBIE CTaIUA OHTOTEHE3a.

OOopynoBanue:  MHUKPOCKOI,  MHKporpenaparbl  «CriepMaTo30uIbl
MJIEKOITUTAIOLIETOY», «SHleKneTka MileKonuTawoeroy, «Kapuokunes B kierkax
KOpelIKa JIyKa», MarHuTHas MOJieNib-alniuinKauus «J/legenue KIeTKu», MoJelb
JIHK, monens meTada3zHoi XpoOMOCOMBEI.

JlaGopaTopHble U MPAKTUYECKUE paOOTHI:



Jlabopatopuast pabora Neo 3. «Habmiomenne MuTO3a B KIETKaX KOHUYHKA
KOpEeIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTax.

JlabopatopHasi pabora Ne 4. «M3yueHue CTpoeHHUs! MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOMpenapaTax.

Tema 6. HacneqcTBEHHOCTh M1 U3MEHYMBOCTh OPTaHU3MOB.

[IpenmMer u 3amaunm reHeTUkH. Mcropuss pas3BUTHS TeHETUKU. Poib
IUATOJIOTUA U SMOpPUOJIOTHM B CTAaHOBJEHWM TE€HETUKU. Bkiag poccuilckux u
3apyOeXHbIX  Y4€HBIX B pa3BUTHE  TEHETUKU.  MeEToAbl  T€HETHKH
(ruOpUI0IOTUYECKHIA, HATOTC€HETUYECKHU, MOJICKYJISIPHO-TEHETUYECKHUIA ).
OcHOBHbBIE T€HETHYECKHE MOHATHSA. ['eHeThueckas CUMBOJIMKA, WCITOJb3yeMas B
CXEMax CKpEUIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHuUs MPU3HAKOB, YCTaHOBJICHHBIE ['. MeHaenem.
MoHorubpuHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUIEHUS MPU3HAKOB.
['unioresa ynctoTel ramer. [loHOE M HEMOJIHOE IOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCHMOIO  HACJEIOBAHMUS
npu3HakoB.  lluToreHeTMueckue  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanm3upyrouee ckpenpanue. Mcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuemienHoe HacienoBaHue npusHakoB. Pabora T. Moprana 1o
CUEIJICHHOMY HacleJOBaHUIO TeHOB. HapyllleHne clenieHus reHoB B pe3yJibTaTe
KPOCCHUHTOBEpa.

XpoMocOoMHasi TEOPUS HACJIEICTBEHHOCTH. | e HeTHUEeCKHE KapThl.

I'enetuka nona. XpoMOCOMHOE OIpEAEIeHUE 1Mojia. AYyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omMorameTrHerle M TreTeporameTHble opraHu3Mmbl. HaciegoBanue
MPU3HAKOB, CLIETVICHHBIX C MTOJIOM.

N3MeHUYHUBOCTS. Bung M3MEHYUBOCTHU: HEHACJIE/ICTBEHHAs u
HacleACcTBeHHas. Poinb  cpenbl B HEHACHEJACTBEHHOM  M3MEHYMBOCTH.

XapakTepucTuka MOIU(DUKAITMOHHOW W3MEHYMBOCTH. BapwamvoHHBIA psig H



BapuauuoHHass kpuBasa. Hopma peakumn npusHaka. KonndecTBeHHbIE W
KaueCTBCHHBIC TMPHU3HAKKM M UX HopMma peaknuu. CBoMCTBA MOAM(PUKAIMOHHON
U3MEHYUBOCTH.

HacnencrBenHas, uiyM reHOTUINIMYECKasi, M3MEHYUMBOCTh. KomOMHaTHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
U3MEHUYUBOCTU. MyTalmoHHas U3BMEeHUMBOCTh. Kitaccudukanust MmyTaluii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaclieAcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka yemoBeka. Kapmorun uyenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEeKa: TeHeAIOrMUeCKui, OJIM3HEIIOBBIN, IMTOTC€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJIEICTBEHHOW MpPEIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTauuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKHU, MPO(UIAKTUKY U JICYECHUS TEHETHYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKHU B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKA.

JleMoHCTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet u  cxembl:  «MOHOTMOPHIHOE  CKpEIIMBAaHWE U €r0
ATOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpelMBaHHEY,
«uTonornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Meitio3y,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEHOBaHUS,

CHOCILICHHOTO C IIOJIOM», «KapI/IOTI/IHBI YCJIOBCKa MW JKHUBOTHBIX), «BI/II[I)I



U3MEHUYMBOCTHY», «MoaudukanruoHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHast K3MEHUYUBOCTHY.

O6opynoBanue: Mojeau-anIuIuKanuu «MOHOTHOPUIHOE CKpEIIUBaHUE),
«Henonnoe nmoMuHMpoBaHue», «JurubpugHoe ckpemuBaHue», «llepekpéct
XpOMOCOM», MHUKPOCKOI W MHKporpenapar «Jlpozodpuna» (Hopma, MyTauuu
(bopMBI KPBUIBEB M OKPACKH Tela), repdapuid «I'opox moceBHOM».

JlabGopaTopHbIe U MPAaKTHYECKUE PaOOTHI:

JlabopatopHas pabora Ne 5. «M3ydyeHue pe3yibTaToB MOHOTHOPUAHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

Jlaboparopnas padota Ne 6. «3yuenrue MoaudpukalmoHHON U3MEHYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOM.

JlaboparopHas padora Ne 7. «AHanu3 myTanui y Apo30(uiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHue W aHaIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekupns Kak HayKa M IPOLECC. 3aPOKICHHUE CEJEKIUU U JOMECTUKAIU.
Yuenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOTooOpasus
KYJbTYpHBIX pacTeHuM. LIEHTpbl NMPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
opoja, ITaMM.

CoBpeMeHHbIE METOIbI CENeKIIMU. MacCOBBIN ¥ HHAUBUAYAJIbHBIN OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OILEHKa JKCTepbepa. bIuM3KOpoaCTBEHHOE
ckpemuBaHue — uWHOpuAMHT. Yucras nuausa. CKpelmMBaHUE YHUCTHIX JIUHUU.
['ereposuc, wiu rubpuaHas cuina. HepoacTBeHHOE CKpemuBaHUE — ayTOPUIMHT.
Otrnanénnas rubpummzanuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes wu
MOJyYEHUE TOJMUILIONAOB. JIOCTHKEHHMS CENEKIMU PACTEHHM, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buoTrexHonoruss kak oTpacib MPOU3BOACTBA. |'€HHAsT WMHXKEHEPUS. DTallbl

co3ganusi pexombunantHor JIHK wu tpancrennsix opranusmoB. Kierounas



nHxeHepud. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUM.
KinonupoBanne BBICOKONIPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.
Okojoruyeckue W dTtudyeckue  npobmembl. MO  —  reHeruyecku
MOAU(DUITTPOBAHHBIC OPTAHNU3MBI.

JlemoHCcTpanuu:

[Toptpers: H. W. Baunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHOB.

Tabmuupbr 1 cxembl: kKapta «lIeHTpbBl MPOUCXOXKIEHUS U MHOrooOpaszus
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padbotel akagemuka M. @. iBanoBay,
«Ilomumnougus», «OO0bekThl OHOTEXHONOTHM», «KileTouHble KyIbTyphl H
KJIOHUpOBaHue», « KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MYJSKM IUIOAOB M KOPHEIUIOJNOB JUKUX (GopM U
KyJIbTYPHBIX COPTOB pacTeHui, repoapuii «CeabCKOX03iCTBEHHBIC PACTCHUS.

JlaGopatopHbIe U IPaKTUYECKUE PadbOTHI:

Okckypeust «OCHOBHBIE METONIBI U JIOCTHMKEHHSI CEJEKIMU PACTCHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM  y4aCTOK, B TEIUIMYHOE XO3MMCTBO, J1aOOPATOPHUIO

arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBomOIIMOHHAsT OMOIOTHS.

[Ipennochulkh BO3HUKHOBEHHUSI 3BOJIOIMOHHOW TEOPUH. IBOJIOLHUOHHAS
Teopus U €€ MecTo B Onoioruu. BnusHue 3BOTIONMMOHHOW TEOPHUH HA Pa3BUTHC
OMOJIOTUU U APYTUX HAYK.

CBugnerennpcTBa dBomonuu. IlajeoHTojiormyeckue: MOCIEA0BATEILHOCTh
MOSIBICHHS BHJIOB B ITAJICOHTOJOTHYECKOM JICTONMMCH, IIEPEXOJHBIC (POPMBI.

buoreorpaduueckue: cxocTBo U paznuuue GayH u GJop MaTEpPUKOB U OCTPOBOB.



OMOpHONIOTHYECKHEe: CXOACTBA WU PAa3nUyusi 3MOPHOHOB pa3HBIX BUIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJOTMYHBIC, AHAJOTUYHbBIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTeH y BCEX
OpraHU3MOB.

OpomonronHas Teopusi Y. JlapBuna. IlpenmnochuikM BO3HMKHOBEHUS
JapBuHU3Ma. JIBHOKylIMEe CHJIBI 3BOJIOUMK BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE MPU OrPAHUYEHHOCTH PECYPCOB, HeompeneiaEHHas W3MEHUYHBOCTD,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpoaomtonus. [Tonynsius Kak equHUIA BUIA U HBOJIIOLIUU.

JBrxymue cuiibl ((hakTOphl) 3BOJIOLMKM BUJIOB B NpHpojae. MyTallOHHBIHI
IpoLecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiimOHHBIE BOJHBI U JIped
reHoB. M3onauusa u murpanusi.

EcrecTBeHHBII 0TOOp — HampaBiAOMMA (PakTop 3BOIOHUU. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[Ipucnoco0IeHHOCTh OPraHM3MOB Kak pe3ysbTar 3Boytonuu. [Ipumeps
MPUCTIOCOOJICHHUI Y OpraHu3MoB. ApoMoph03bl U HANOATATITAIIIH.

Bun wu BupooOpazoBanme. Kputepun Buma. OcHOBHbIE (POPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MaxkposBomonisi.  PopMbl  3BOMIOLUHU:  (UIETUYECKAs, AUBEPreHTHasd,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxaeHne OT HecleUnaaTu3upoOBaHHbIX NMpeakoB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas paauanus.

JlemoHcTpanuu:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrosiep, A. H. CeBeprios.

Tabmuiet u  cxembl: «Pa3BuTue OpraHMYEecKOro MHpa Ha 3emiie»,

«3apoIbI TTO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukcy, «DopMbl 0OpbOBI 3a



cyuiectBoBanue», «EcrecTBeHHBI 0TOOP», «MHOroobpasue cCOpToB pacTeHHID,
«MHoroobpasue  mopon  KHUBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHUYHUBOCTBY, «Apomopdo3b», «Unuoamantanum», «OOmas aereHepanus,
«/IBmxymue cunbel 3Boouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
Hapsunay», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHUE», « IKOJIOTHUECKOE BUAO0OPA30BAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IUYHBIMU THUIIAMHU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJUIEKIUs «DOpMBI COXPAaHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpPACKH Tena).

JIabopatopHble U MPaKTUUECKUE PabOTHI:

Jlaboparopnas padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPUIOY.

JlaGoparopnas padota Ne 2. «OnucaHue MpUCIOCOOICHHOCTH OpraHu3Ma 1
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. BO3HUKHOBEHUE U Pa3BUTHUE KU3HU Ha 3eMIIE.

JloHay4dHbIE TPEACTABICHHUS O 3apOXIACHUU XU3HU. HaydHble runoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTATBHOE MOATBEPKIACHUE XUMUYECKON IBOMIOUNH. HavanbHbIe dTanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. IlepBble KIETKH W KX 3BOJIIOLUS.

@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.



Pa3Butue xu3Hu Ha 3emuie no 3pam u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OPAOBUKCKHUH, CHLITYPUMNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaiiHo3olickas »9pa u €€ mnepuoapl: TNaJCOreHOBBIN, HEOIC€HOBBIN,
AHTPOIOTEHOBBIN.

XapakTepucTruKa KJIMMaTa U TeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U
XUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOro Mupa KaKk OTpaKeHUE HBOIMOLMH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

DBOJIIOLMA YeJOBeKa. AHTPONOJIOTUS KaK Hayka. Pa3BuTue npencraBieHuin
O NPOUCXOXKIEHUU 4YesoBeKa. Meronbl m3ydeHus aHtponoreHesza. CXoIcTBa H
pasnyus 4eJoBeKa U JKUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHHUE YEI0BEKA.

JBuwxymue  cunbl  ((akTopel)  aHTpomoreHe3a.  HacnencTBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHbI o00pa3  KU3HH,
U3rOTOBJICHUE OPYAUI TpyAa, MBIIIUIEHHUE, PEYb.

OCHOBHBIE CTaJMM U BETBU HBOJIFOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBeK
yMenbld, YemoBek npsAMOXOAsAIInAM, YeloBeK HeaHIEpTAIbCKUM, YenoBek
pa3ymHblii. Haxoaku HCKOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAHMS, 00JIaCThb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

YenoBeuecknue packl. OCHOBHBIE OOJBIIME  pachl:  €BPONEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (PKBATOpUalibHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  TMPEACTABUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EIMHCTBO 4EIOBEYECKHX pac.
Kputuka pacuszma.

JleMoHCTpauuu:

[Toptpetsr: ®@. Penn, JI. Ilactep, A. 1. Onapun, C. Muep, I'. FOpu, Y.
JlapBuH.



Tabmuiel 1 cxeMbl: «Bo3aukHOBeHHE COIHEUHON CHCTEMbI», «Pa3BuTHE
opraHuueckoro mupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJIETKay,
«IIpokapuoTnueckass kietka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOTO MUPAY,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEJIOBEKa W YEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 ueJioBeKa», «JIpeBHeiinume moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIC JI0/INY, «HenoBeuecKue pachh».

O6opynoBanue:  mynsiku — «lIpoucxoxaeHue  4denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIICTKUA WU
M300paKEHUsSI KaMEHHBIX OpYyAHM NEpBOOBITHOrO YEJIOBEKa (KaMHHU-YOMIIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlabopaTopHbIe U MPAKTHUYECKUE PaOOTHI:

[Ipaktuueckas padora Ne 1. «3ydyeHue uckomaemMbix OCTaTKOB PacTeHUH U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi «IBOJIIOIMS OPTraHUYECKOro MHupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WM KPAeBEAUECKUI My3€eil).

Tema 3. Opranusmsl U OKpy>Karolas cpe/a.

DKoyorusd Kak HaykKa. 3ajJadyd M pa3ielibl  3KoJOoruu. MeTtonabl
AKOJIOTUYECKUX MCCIIENOBAaHUN. DKOJOTMUYECKOE MHUPOBO33PEHHE COBPEMEHHOTO
YeJI0BEKA.

Cpenbl oOuTaHMs OPraHU3MOB: BOJHAs, HA3eMHO-BO3/YIIIHAS, MOYBEHHAs,
BHYTPHUOPTAaHU3MEHHASI.

Oxonornueckue ¢dakTopel. Knaccudukamus SKOJOTHYECKHX (PAKTOPOB:
abuoTuveckue, OMOTUYECKHME U aHTpOINOreHHble. JIeHCTBHE HKOJOTHMYECKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AbGuoTtndeckue (HakTophl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONMEPHOIU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.

buonornueckre puTMBL.



buotnueckue (hakTopHI. Bunsr OMOTUYECKUX B3aMOJIECTBUU:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBAPTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAuY€HHWE OWMOTHUYECKUX B3aWUMOJECHCTBUW [UJISl CYIIECTBOBAHMS
OpPTraHMU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyiassuuu. OCHOBHBIE IOKa3aTeln
NOMYJSUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
MuUrpanus. J[MmHaMyuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsaiusl.

JleMoHCTpanuu:

[Toptpetsi: A. I'ymOonbar, K. ®@. Pynbe, O. 'ekkensb.

TaGmunpsl u cxembl: kapta «lIpupognsie 30HbI 3eminy», «Cpeapl OOUTaHUS
opranusMoBy», «®doronepuoguszm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Typenbkmn», «[lumessie nenm».

JIaGopaTopHble U IPaKTUUECKUE PabOTHI:

Jlabopartopnas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTAHUY.

JlabopaTtopHas pabota Ne 4. « BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padora No 2. «[logcuér MIOTHOCTHM TOMYJSIUNA Pa3HBIX
BHUJIOB PACTCHUIN.

Tema 4. Coob1iecTBa U SKOJIOTUYECKUE CUCTEMBI.

Coo0miecTBO Oopranu3MoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3U B
ouoleHo3e.

DkoJsiornueckre cucteMbl (dkocuctemsl). IloHsiTue 00 »KOCUCTEME U
ouoreoneHoze. DyHKIUMOHATBHBIE KOMIIOHEHTBHI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muILEBbIE) YPOBHU HKOCUCTEMBI. [lMileBble LEMW W  CETH.

OCHOBHBIEC TTOKAa3aTeI AKOCUCTEMHBI: 6I/IOMaCC3, IMPOAYKIIHA. DKOJIOTUYECKHUE



OUPAMUJIBL  TPOAYKIMHM, YHCIEHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOpPEryJiLus, pazputue. Cykieccus.

[Ipupoaubie 3KOCUCTEMBbl. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHBIE  JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycrohuuBoctu 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

Yuenue B. U. Bepranckoro o 6uocdepe. I'panHulipl, coctaB U CTPyKTypa
ouocdepnl. Kupoe BemectBO u ero ¢GyHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 GMOT€OXUMHUECKHE ITUKIIBI AJIEMEHTOB (YIJiepoa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeyectBO B Ouochepe 3emiin. AHTPONOTCHHBIE HM3MEHEHUS B
ouocdepe. 'modanbHbBIC SKOJIOTHYECKUE TTPOOIEMBI.

CocyiiecTBoBaHue MIPUPOIBI 151 YEJIOBEYECTRA. Coxpanenue
Ooropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
VOpPaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIOJb30BaHUE. JlocTHKeHUs
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JlemoHCcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykxaués, B. 1. Bepnanckuii.

Tabnuier u cxemsl: «llumessie nenu», «bUOIEHO3: COCTAB U CTPYKTYpay,
«IIpuponnbie cooOrmiecTBa», «llemu mmranmsy, «IKoJoTHUYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jieca», «buormeHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBUS Ha IpUpPOAY», «BaxHeilmme WMCTOYHHUKH
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «llouBa — BaKHEMIIass COCTaBIISIONIAS

ounocheprr», «DakTopsl Aerpaganuu mouBy, «llapaukoBeiil d3hdexT», «DakTopbl



paZvoOaKTUBHOTO 3arpsisHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».
ObopynoBanue: Mojenb-anIuKanus « Tunmuunasie OUOIICHO3bI», repOapHii
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUd W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMYECKUM TpyMIaM OJHOTO BHIA,
Kpacnas knura Poccuiickoii ®enepauuu, H300pa)xKeHHs] OXPaHSEMbIX BHJOB

pPaCTEeHUN U )KUBOTHBIX.



IHVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBLIEIO
OBPA30BAHUA

Cormacuo ®I'OC COOQO, ycranaBiauBaroTcia TpeOOBaHUA K pe3yJbTaTaM
OCBOCHMSI  OOy4YalOUIMMHUCS TPOTpaMM  CpeaHEro  obmiero  0oOpa3oBaHMS:

JIMYHOCTHBIM, MCTAIIPCAMETHBIM U IIPCAMCTHBIM.

JUYHOCTHBIE PE3YJBbTATHBI

B cTpykType JIHMYHOCTHBIX pE3yJbTATOB OCBOECHUS MNpeamera «bHosiorus»
BBIJICJICHBI CIICAYIONINE COCTABIIAIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
rPaXJaHCKOM UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUsS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JESATEIIbHOCTH 1EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMHU, MPUCYILIUMU CUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LIEJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JInuHOCTHBIE PE3yJbTaThl OCBOCHUS MpeameTa «buomorus» JOCTUTaroTCs B
CAUHCTBE YYCOHOM M BOCIHMTATCIBHOM JEATCIIBHOCTH B COOTBETCTBHUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpPa3BUTHA, PA3BUTUS BHYTPEHHEHW TMO3WLUMHU JIMYHOCTH, IIATPUOTHU3MA,
YBAXECHUS K 3aKOHY U IPABOIIOPAAKY, YEJIOBEKY TPYyJAa U CTAPLIEMY MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHWS K KYyJbTYPHOMY HACJIECIUI0 U
TPAAULKAM MHOTOHALMOHAIBLHOTO Hapona Poccuiickon denepauuu, npupone u

OKpYKaroUIEn cpelie.



JIndHOCTHBIE pPE3yNbTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorus
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYArOIINXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TNO3ULIMENH JHMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpEHHE >KHU3HEHHOTO
OIBITA W OIBITA JIEITEIBHOCTU B MPOLIECCE Peajr3alii OCHOBHBIX HAIlpaBJICHUU
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa’kqaHCKOTO BOCTIUTAHUS:

c(OPMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOMIErocs KaKk aKTUBHOTO
Y OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO O0IIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBOIOPAIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3LAaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh OTNpPEAENATh COOCTBEHHYIO MO3UIMI0 IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHUE YYHUTHIBATh B CBOMX JICUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCSKICHHUSIMU, KYyJIbTYPHBIMUA IEHHOCTSIMU U
COILIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTb K COTPYIHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHbIX, TO3HABaTEIbHBIX M HCCIENOBATEIbCKUX 3aJa4, YBaXKUTEJIBHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJCPKaHUS;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU €S TEIBHOCTH;

2) NaTpHUOTUYECKOTO BOCIIUTAHUSL:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,

naTpuoTu3Ma, YBAXCHHA K CBOCMY Hapoay, YyYBCTBa OTBCTCTBCHHOCTH IICPC/



Ponunoy, ropmoctm 3a cBOM Kpau, CBOK PoauHy, CBOM SI3BIK U KYJbTYpY,
MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOIIEHUWE K MPUPOAHOMY HACIECIUI0 U TaMITHUKAM
NPUPOJIbI, JOCTHXKEHUAM Poccun B Hayke, HMCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TPYIE;

CIIOCOOHOCTh OIICHHBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJIECHUE U
pa3BuTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHWOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

ujerHas yOexJIEHHOCTh, TOTOBHOCTh K CIyKeHUIO M 3ammrte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOJMUTENISM, CO3JaHUIO CEMbU Ha
OCHOBE€ OCO3HAHHOTO MPUHATHS LIEHHOCTEW CEMEMHOW YXKM3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 5CTETUYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs ICTETHKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

MMOHMMAaHUE YMOIMOHATBLHOTO BO3/ICHCTBUSI )KUBOW MPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B pPa3HbIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocmuTaHuA, (QOPMUPOBAHUS KYIBTYpPHl 37I0POBbS U
HMOITMOHAIEHOTO OJIArOTIONYYHS

NMOHMMAHWE W peau3alus 3J0pOBOTO W 0Oe3omacHoro olpasza >XKHU3HU

(3mopoBO€  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKHX TPaBWJI HU  HOPM,



cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHAbIXa, pETyJsipHAs (Qu3ndecKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;

MOHMMAaHUE LEHHOCTH TPaBWI WHAUBUIYAIBHOTO M KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HaHMWE MOCJIEJCTBUNA U HEMPUSITHUSI BPEAHBIX MPUBBIUEK (YnoTpeOIeHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TpyZIOBOTO BOCIIUTAHMUS:

TOTOBHOCTH K TPYY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0HE;

TOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOM W COLHAIBHOMN
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3indHbIM chepaM npodeccuoHanbHOU IeITeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud | peau30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHHMIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) DKOJIOTHYECKOTO BOCTIUTAHUSI:

AKOJIOTUYECKHU 11eJ1Ieco00pa3HOe OTHOIICHHWE K TPHUPOJE KAaK HCTOYHHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS OSKOJOTUYECKOW KyJIbTYPhI: MPUOOPETEHHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEH CPEIbl;

OCO3HaHHWE TJIOOAIBHOTO XapaKkTepa SKOJOTHYECKUX MPOoOJIeM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble TPU H3YyUYCHUHU OUOJIOTUHU
3HAHWST W yMEHUS TPU PEIICHHH TPoO0JIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM

NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,



HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B SKOCHUCTEMAax, OXpPaHy BHJIOB,
aKOCcUCTEM, Orochepsr);

aKTUBHOE HENpUATHE JIEUCTBUM, MPHUHOCALIMX BpEl  OKpYXaroueu
OPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
HOCJIEACTBUS IPEATNIPUHUMAEMBIX IEHCTBUH U PEAOTBPAILATh UX;

HJIAYUE  PA3BUTOTO  DKOJOTMYECKOTO  MBIIUIEHUS,  AKOJIOTMYECKOM
KyJbTYpbl, ONBITA JEATEIBHOCTH SKOJOTMYECKOW HAIpPaBICHHOCTH, YMEHHS
PYKOBOJCTBOBAaTbCSI MU B IO3HABATEJIbHON, KOMMYHMKAaTUBHOW M COLIMAJIBLHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JIEATEIbHOCTH 3KOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) LICHHOCTH Hay4YHOT'O TIO3HAHUS:

c()OPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SA3BIKOBOM M YUTATENbCKON KYyJIbTYpbl KaK CpPEJICTBA
B3aUMOJICUCTBUS MEXY JIFOAbBMU U TIO3HAHUS MUPA;

MOHMMaHue cneuupukd OHMOJOTMM KaK HayKH, OCO3HaHHUS €€ poJii B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUs 00 OKpYXarolleM MUpE KaK O €IMHCTBE MPHUPOAbI, YeJOBeKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTU OHOJIOTHUU ISl COBPEMEHHOM IMBUIIU3ALINHN:
oOecrieyeHuss HOBOTO YpPOBHS pPAa3BUTHS MEIULMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEH BBIXOJa U3 IIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHUIO,  palMOHAJIbLHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHIApPTOB

JKU3HH;



3aMHTEPECOBAHHOCTh B TMOJYYEHHHM OWOJIOTMYECKUX 3HAHUH B LEISIX
MOBBIIICHHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, Kak
COCTaBHOM 4acTW (PYHKLIMOHAJIBHON I'paMOTHOCTH oOydarouiuxcs, GopMupyemoin
IpU U3YYCHUH OHOJIOTHH;

MOHUMaHHE CYIIHOCTH METO/IOB IMO3HAHUS, UCTIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONb30BaTh IIOJIy4aeMble 3HAHUS U1 aHalu3a W
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIET0 MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHUE JelaTh OOOCHOBAHHBIE 3aKJIIOUYEHUS HAa OCHOBE HAYYHBIX (AKTOB U
UMEIOLINXCS JAHHBIX C HENbIO MOTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIbHO HCHOJB30BATh OMOJIOTUYECKUE 3HAHUS JUIS
pelIeHus Mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HaHWE IIEHHOCTH HAyYHOH NEeSTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh UHANBUIYAJIHO U B IPYIIIE;

TOTOBHOCTh UM  CIHOCOOHOCTb K  HENpPEphIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYCHHIO HOBBIX 3HAHMNA MO OWOJIOTUH B

COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpG6HOCT5[MI/I.

METANIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHUSI y4eOHOro mpeamera «bruomorus
BKJIFOYAIOT: 3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYAROIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPakKAIOUIUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CIEeNU(PUKYy METOJ0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHHUE, MPOIIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHWE,  HAONMIOEHWe, HM3MEpPeHHE, OKCICPUMEHT ©  APYTHX),
yHUBEpCaIbHBbIC Yy4eOHBbIC JeWcTBHUS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,
pEryJIATUBHBIE), o0ecreunBaroIme dbopmupoBaHue GyHKIIMOHATBEHOM
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTb

06y‘laIOIHI/IXC$I HCIIOJIB30BAaTh OCBOCHHBIC MCXKIUCIOUIIIMHAPHEBIC,



MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCAJbHble y4deOHbIE JEHUCTBUS B
ITIO3HABATEJIbHON U COLMAIIBHON MTPAKTUKE.

MertanpeameTHble pe3yibTaThl OCBOEHHUS IPOrpaMMbl CPEIHEro OOLIETOo
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBnazieHne YHUBEPCAIbHBIMU Y4EOHBIMU IT03HABATEIbHBIMU AEHCTBUSIMMU:

1) 6a30BBIC JIOTHYECKHUE ICHUCTBUS:

CaMoOCTOSITENIbHO  (DOpMYNIHpOBaTh W aKTyalM3UpOBaTh  MpoOJeMmy,
paccmaTpuBath €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPHUEMBI JIOTUYECKOTO MBIILICHUS
(ananm3a, cuHTE3a, CPaBHEHM S, Ki1acCU(pUKAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTE€pHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C APYTUMU TOHATHSMU);

ONpEAENATh LENN JAEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUH HUX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI AESTEIbHOCTH C IOCTABJICHHBIMU LEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OOBSICHEHUS (DAKTOB U SIBICHHIMA
KUBOU MPUPOBI;

CTPOUTH JIOTHUECKHE paCCyXKIAeHHs (MHIYKTUBHBIC, NEAyKTHUBHBIC, TIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHMUS;

OPUMEHSTh  CXEMHO-MOJENBHBIE  CpEACTBA Uil TPEJCTaBJICHUSA
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a
TakK€  TPOTHUBOPEYHM  Pa3HOTO  pOJa,  BBIIBICHHBIX B Pa3jMYHBIX
WH(GOPMAIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pelIeHUs] MpoOJeMbl ¢ YYETOM aHAIM3a UMEIOLINXCA
MaTepuaIbHBIX U HEeMaTepruaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JESTEIBHOCTb, OIICHMBAaTh COOTBETCTBUE
pe3yJbTaTOB LIEJSM, OLIEHUBATh PUCKH MOCIEICTBUMN 1€ATEIbHOCTH;

KOOPAWMHHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUSX PEANBHOTO,

BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,



pa3BUBAaTh KPEATUBHOE MBIILJIEHUE IPHU PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BBIC UCCIIEOBATENBCKUE ACHCTBHUS:

BJAaJE€Th  HaBBIKAMHM  Y4YEOHO-HCCIIEOBATEIbCKOM M IMPOEKTHOM
JeSITEIbHOCTH, HaBBIKAaMU pa3petieHus MpoOeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHS,

WCIIONB30BaTh PA3JIMYHbIE BUABl JEATEIBHOCTH II0 ITOJYYEHHIO HOBOI'O
3HAHUS, €ro HUHTEPIPETAlUH, MPEoOpPa3OBaHHUIO M TNPUMEHEHUI0 B YYE€OHBIX
CUTYalLUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMATIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBIA TUIl MBILUICHUS, BIaJI€Th HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh W (POPMYIMPOBATH COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISBISATH TIPUYMHHO-CIIEACTBEHHBIE CBSA3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI ISl J10Ka3aTelbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

AHAJIM3UPOBAaTh TMOJYYEHHBIE B XOAE pELICHHUS 3a4a4d pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYILECTBIISATh LI€JICHANPABICHHBINA MOMCK MEpPeHOca CPEACTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEJbHYIO M MPAKTUYECKYIO O00JacTH
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JI1aCTeH;

BBIJIBUTaTh HOBBIE WJEH, NIPEIaraTb OPUrHHAIBHBIE MOAXO0Abl U PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabota ¢ uHdopmaImei:



OPUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKaX wuHpopmanmu (TEKCTe
y4e0OHOTro MocoOusi, HayqHO-MOMYJISIPHOM JIUTEpaType, OMOJOTHUYECKUX CIOBAPSAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHalIU3upoBaThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUYECKU OIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;

bopMyIMpOBATH 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJII IIPU TOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITOJTHCHHS YICOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHBIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYI0 (GOpMy  MpEACTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
¥ JIpyroe);

WCIIONIb30BaTh HAYYHBI fA3BIK B Ka4yeCTBE CpEACTBA Mpu paboTe ¢
Oouonornueckoi uHGpoOpMauued: NPUMEHATh XUMHUYECKHEe, (u3nmdeckue Hu
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BIQJIETh ~ HaBBIKAMU  pAClO3HAaBaHWS W 3alUThl  WH(GOpPMAIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OBnaneHne yHUBEpPCATbHBIMU KOMMYHUKATUBHBIMH JICHCTBUSIMHU:

1) obienue:

OCYIIECTBIISITh KOMMYHHKAallMM BO BceX c¢epax KHU3HH, AaKTUBHO
y4acTBOBaTh B [HAajOre WM JIUCKYCCHH IO CYIIECTBY OOCYKIAeMOW TEMBI
(ymMeHue 3a/1aBaTh BOIPOCHI, BBICKA3bIBaTh CY)KJIEHUS OTHOCUTEIHHO BBITIOJHEHHUS
npearaeMoiu 3a1aum, yYuThIBaTh HHTEPECH U COTIIACOBAHHOCTh MO3UIIMM IPYTHX

Y4aCTHHUKOB Auajiora ujimn )II/ICKYCCI/II/I);



pacmo3HaBaTh HEBEpPOAIBbHBIE CPEJCTBA OOIICHUS, MOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalWH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIIQ/IETh PA3IMYHBIMU CIIOCOOAMHU OOIEHUS U B3aUMOJACHCTBUS, TTOHUMATh
HaMEpEHUs IPYTUX JIOJeH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO M JIOTMYHO M3Jaratb CBOKO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) COBMECTHAsI IEATEIbHOCTb:

MOHMMATh W MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBHIYaTbHOM
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHHS TPYMIOBLIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BbIOMpaTh TEMaTHUKy U METOJAbl COBMECTHBIX NIEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEHN KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATH 1€l COBMECTHOW  JACSITENbHOCTH, OPTraHW3O0BBIBATH U
KOOPAMHUPOBATh JEUCTBUSA MO €€ JOCTUIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensiaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4eCTBO CBOETO BKJAJa W KaXJIOr0 y4yacTHHKA KOMaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjiaraTh HOBBIE TIPOEKTHI, OIICHHBATh HACH C TIO3UIIMH HOBU3HBI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYUIECTBJISATh TMO3UTUBHOE CTPATErMUECKOE TIOBEJACHHE B PA3IMYHBIX
CUTYaIMsSIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIIMATHBHBIM.

OBnazneHne yHUBEPCATbHBIMU PETYJISITHBHBIMU JCHCTBHUSIMH:

1) camoopranuzarusi:

MCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [UIsl BBISBICHHUS MpOOJIeM U HX

PCUICHUSA B )KUBHCHHBIX U y‘le6HBIX CUTyalUsIX;



BbIOMpaTh Ha OCHOBE OWOJIOTUYECKUX 3HAHUN IIEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMSX M IOCTYIIKax II0 OTHOLIECHHIO K KMBOM IPUPOJE,
CBOEMY 3I0POBBIO U 310POBBI0 OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITEJIBHO ~ COCTaBIATh IIJIAH PELICHUS IPOOJIEMBl € Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOYTEHUI;

JABAaTh OLICHKY HOBBIM CHUTYaLIUsIM;

pacuIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIIOYTECHHI;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO IIUPOKON SPYIULUH B
pa3HbIX 00JIACTAX 3HAHMWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBII YPOBEHbD.

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIQJIETh HaBbIKAMHU  [IO3HABATEJNbHOW  pediieKCMM Kak  OCO3HaHHUS
COBEpLIAEMBIX JEUCTBUM M MBICIMTENIBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIEKCUU ISl OLEHKU CHUTyallUH, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLIEHMBAaTh PUCKUM M CBOCBPEMEHHO IIPUHHUMATh PELICHUS IO HX
CHIKEHHIO;

IIPUHUMATh MOTHUBBI M apryMEHTBHl JPYTUX IpU aHAJIU3€ pE3yJIbTaTOB
NEATEIIbHOCTH;

3) npunsTHE CEOS U APYTUX:

IIPpUHUMATb ce6$1, IIOHMMas CBOM HCAOCTAaTKHN M JOCTOMHCTBA,



MPUHUMATh MOTUBBI M apryMEHTBhl JPYTUX @pPU aHAIU3€ PE3YJIbTATOB
NEeSATEIbHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTIUX HA OMIHMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3yabTaThl ocBoeHHs nporpammel COO mo Ouonorum Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKkue s yueOHoro npeamera «buonorus
Hay4YHbBIC 3HAHUS, YMEHUS U CIOCOOBI ICUCTBHI 10 OCBOCHHIO, HHTEPIPETAUNA U
peoOpa30BaHUI0 3HAHWM, BUbI JESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX yU4E€OHBIX CHUTyallUAX, a TaKKe B peajbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3ynbTaThl MPEACTABJICHBI MO T01aM 00yUCHHUS.

[IpeameTHbIe pe3yiabTaThl OCBOCHUS yueOHOro mpenmera «buonorus» 6 10
Kaacce NOJHKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTHH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPa M HAYYHOTO MHPOBO33PEHHS, O BKIIAJlEé POCCHUHCKUX W
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPHIBATH COACpP)KaHWE OMOJOTUYECKHX TEPMHHOB M TOHSATHUM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB U IPEBpalllCeHUE
AHEPIuM), TOMEOCTa3 (CaMOperyJisiius), YPOBHEBAsT OpPTaHU3AIMS JKUBBIX CUCTEM,
CaMOBOCIIPOU3BEEHUE (PEMPOAYKIIHS), HACTIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHUE Wu3JIaratb OWOJOTHYECKHE TeOopHuH (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJbHAsg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I

Menpens, T. Moprana, H. . BaBunioBa) u ydenus (0 LeHTpax MHOrooOpasus u



MPOUCXOXKJICHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJa/IETh METOJJaMU HAY4YHOTO [TO3HAHMS B OMOJIOTUU: HAOMIOACHUE U
OMMCAHWE JKUBBIX CHUCTEM, MPOIIECCOB W SIBICHHWI, OpraHu3aIisi W MPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOJTYYEHHBIX
pPE3yNIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPHA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICTSATH CYIIECTBEHHBIC MPU3HAKA BHPYCOB, KIIETOK MPOKAPUOT H
DYKapwWoOT, OJHOKJICTOYHBIX W MHOTOKICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIECTB M MPEBpAICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJTACTHYECKOTO W JHEPreTHYecKoro oOMEHa, XEeMOCHHTE3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHUE TPUMEHSTH MOTYYCHHBIC 3HAHUS TSI OOBSICHEHUS OMOJOTHYECKHUX
MIPOLIECCOB U SIBJICHUU, JUJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HM C IIeJIbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNs HOPM IPAMOTHOTO TOBEJICHUS B OKPYKAIOIICH
MPUPOIHON cpesie, MOHUMaHWE HEOOXOIUMOCTH HCIOJb30BaHUS JOCTHXKECHUN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNUS,

YMEHUE peliaTh JJIEMCHTApHbIE TEHETHYECKHE 3aJadd Ha MOHO- |
TUTHOPUIHOE CKpEIIMBaHWUE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS JUIsl TIPEICKa3aHusl HACJICIOBAaHUS TPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBITIOJNHATH Ja0OpaTOpHBIE W TMPaKTUYECKHE PabOThI, COOIOMATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWH(MOpMAIUIO

OMOJIOTHYECKOr0 COJACPIKAHHMA, BKIIIOYAOOIYIO IICCBJIOHAYYHLIC 3HAHUA U3



pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTUH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS,
0000111ast OMOJIOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, FPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenMeTHble pe3ysbTaThl OCBOCHUSI yueOHOTO npenmera «buonorus» 6 11
Kaacce NOJHKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUIN O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPHIBATH COACp)KaHHWE OMOJOTUYECKUX TEPMHUHOB M TOHSATHUM:
BU/JI, TOMYJISALUS, TEHOPOH, IBOIIOLHUS, ABMKYIIUE CUIIBI ((haKkTOpbhl) SBOJIOIMH,
IPUCIIOCOOTIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKHUE (DAKTOpBHI,
DKOCHUCTEMA, MPOJYIEHTHI, KOHCYMEHTBI, PEAYLUEHTbl, €U MUTAHUS,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

yMEHUE W3Jaratb OHOJIOTUYECKHEe Teopuu (IBOJIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBanusi riaBHBIX HaIpaBiICHUN U
nyteit spomonuu A. H. CeepiioBa, yuenusi o ouochepe B. W. Bepnazackoro),
OMPENIENIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BIaJCTh METOJIAMU HAYYHOTO IMO3HAHKS B OMOJIOTHN: HAOIIOCHUE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXy HCCIECIyeMbIMH BEIMUYMHAMU, OOBSICHEHHE TMOJYYSCHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX TMOHSTHH, TEOPUH U 3aKOHOB, YMEHHE

AcJIaThb BbIBOJIbI HA OCHOBAHHWH ITOJYYCHHBIX PC3YyJIbTATOB,



YMEHHE BBIACIATh CYIIECTBEHHbIE NPHU3HAKUA CTPOCHHSI OMOJOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJIALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolleHO30B U HKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OpPraHu3Mbl, MEepeHoca
BEIIECTB W TIOTOKA DSHEPIMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUH B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATH MOJy4YCHHbIC 3HAHUS IS OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C 1LeNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHUE pelliaTh 3JeMEHTapHbIE OMOJOTUYECKUE 3a/1a4l, COCTABIIATh CXEMBI
NepeHOca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LI€TIM MTUTaHUS);

YMEHHUE BBINOJHATh Ja0OpaTOpHbIE M MPAKTUYECKHE pabdOThl, COOIIOIATh
npaBuiIa npu paboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W MHTEPHPETUPOBATH HH(POpPMALIHIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
Matepualbl),  paccMaTpuBaTh  [IOOATbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIICHHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO

WCITOJIH30BATh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

padoTshI

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

buonorus xak Hayka

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKO/1a

(resh.edu.ru)

JKuBble cucTeMBl U HX HU3YUCHUC

buonorusa xknetku

XyUMHU4YecKast opraHu3anus KJICTKHU

Crpoenuie u GyHKIUHU KIETKU

OOMeH BellecTB U MpeBpalleHue SHEPTHH B
KJIETKE

0.5

Buonorus - Poccuiickas

3/1eKTPOHHaA WKo1a

(resh.edu.ru)

Buonorus - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKO/1a

(resh.edu.ru)

HacnencrBennas undopmarnus u

0.5

Buonorusa - Poccuiickan



https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/

peanu3zanus €€ B KIETKE

3/1EKTPOHHAA WKO/1a

(resh.edu.ru)

JKM3HEHHBIA UK KIETKA

Buonorus - Poccuiickas

3/1EKTPOHHAA WKOo/a

(resh.edu.ru)

Crpoenue u GyHKIUU OPraHU3MOB

Buonorus - Poccuiickas

3JIEKTPOHHAA WKOoa

(resh.edu.ru)

10

11

12

PasmHOXeHUE B Pa3sBUTHEC OPIraHU3MOB

I'eneTuka — HayKa O HACJICACTBCHHOCTU U
N3MCHYHUBOCTHU OPTaHNU3MOB

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTHU

1.5

0.5

1.5

Buonorus - Poccuiickas

3/IEKTPOHHAA WKOoa

(resh.edu.ru)

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)

13

3aKOHOMepHOCTI/I U3MEHYHNBOCTH

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKO/1a

(resh.edu.ru)

14

I'eHeTnka demoBeka

0.5

Buonorusa - Poccuiickas

3/1EKTPOHHAA WKO/1a

(resh.edu.ru)

15

Cenexuusi OpraHu3MoB

Buonorusa - Poccuiickan
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3/1EKTPOHHAA WKO/1a

(resh.edu.ru)

16

buoTexHOJIOrKMS U CHHTETHYECKAsT OMOJIOrUs

Buonorus - Poccuiickas

3/1EKTPOHHAA WKOo/a

(resh.edu.ru)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

13



https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/
https://www.resh.edu.ru/subject/5/10/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Kourpoabuble IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
3apoKJeHUE U pa3BUTHE
1 ABOJIIOIMOHHBIX MPEACTaBICHUN B 3 https://www.resh.edu.ru/subject/5/11/
Oouosiorun
2 Mukpo3Botous 1 €€ pe3yabTaThl 11 2 https://www.resh.edu.ru/subject/5/11/
3 Makpo3BotonHus U €€ pe3ysbTaThl 6 https://www.resh.edu.ru/subject/5/11/
[TpoucxoxaeHue u pa3BUTHE KU3HU
4 P A P 10 1 https://www.resh.edu.ru/subject/5/11/
Ha 3emiie
ITpoucxoxneHne 4enoBeKa —
5 P A 6 1 https://www.resh.edu.ru/subject/5/11/
AQHTPOIIOTEHE3
DKOJIOTHS] — HayKa O
B3aMMOOTHOIIEHUSIX OPIraHU3MOB U
6 p 2 0,5 https://www.resh.edu.ru/subject/5/11/
HaJI0PTaHU3MEHHBIX CUCTEM C
OKpY>Karollen cpenon
7 Opranusmsl 1 cpeia 0OUTaHus 15 https://www.resh.edu.ru/subject/5/11/
8 OKoJ0rus BUJ0B U MOIMYJISIIUN 0.5 https://www.resh.edu.ru/subject/5/11/
DKOJI0THUsl COOOIIECTB.
9 B 4 0.5 https://www.resh.edu.ru/subject/5/11/
OKOJIOTUYECKHE CUCTEMBI
10 buocdepa — rmobanbHas sKkocucTeMa https://www.resh.edu.ru/subject/5/11/
11 YenoBek u OKpyKarolas cpena https://www.resh.edu.ru/subject/5/11/
12 PeszepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 68 0 7

[NPOT'PAMME



https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
undgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTunueckue
Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcsl
buonorua -
L BHOJIOrus Kak KOMILIEKCHAs HayKa U KaK 1 Poccuinckan
4acTh COBPEMEHHOTO OOIIECTBA SNEKTPOHHAA LIKONY
(resh.edu.ru)
buonorua -
5 JKuBBIe CUCTEMBI U UX CBOMCTBA. YpOBHEBAs L Poceniickan
OpTraHU3aLMs KUBBIX CHCTEM SNERTPOHHAA LIKONA
(resh.edu.ru)
buonorua -
3 Hcropust OTKpHITHS U U3YUEHUS KIIETKH. 1 Poccumckan
Kterounas Teopus 9/1IeKTPOHHAA LWKoa
(resh.edu.ru)
MeTo/1bl MOJIEKYISIPHON U KIIETOYHOH Buosorusa -
ouonorun. [Ipaktuueckas pabora Poccuitckas
4 «3yueHne MeTo10B KIETOYHOU OMOTIOTHI 1 0.5 9/1IeKTPOHHAA LWKoNa
(xpomarorpadusi, sanexrpodopes, ' (resh.edu.ru)
muddepeHnranbHoe HEeHTPUPYTrHpOBaHHUE,
IT1IP)»
5 XHWMHYECKUH COCTAB KJIETKH. MUHEpanbHbIe 1 Buonorus -
BEIIECTBA KJIETKH, UX OMOIOTUYECKAs POJIb Poccuiickas



https://www.resh.edu.ru/subject/5/10/
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3/1EKTPOHHAA WKO/1a

(resh.edu.ru)

Opranuveckuie BEemEeCTBa KICTKH — OCIKU.
Jlaboparopnas pabota «O6HapyxeHue

Buonorumsa -
Poccuinckas

6 0.5 9/1eKTPOHHaA LWKOoAa
OEJIKOB C IIOMOIIIb0 KAYECTBEHHBIX S
. (resh.edu.ru)
peaKuuii»
buonorus -
o Poccuinckas
7 CoiicTBa, KnaccupuKanys 1 GyHKIUN roccnmekan
3/1eKTPOHHAaA LWKOoNA
O€JIKOB p
(resh.edu.ru)
buonorusa -
3 Oprannueckue BeIiecTBa KIETKH — Pocenickan
3/1eKTPOHHaA LWKONA
YIJIEBOBI P
(resh.edu.ru)
Buonorusa -
Oprannueckue BeIecTBa KJIETKH — Poccumckan
9 9/1eKTPOHHAaA LWKOoNA
JIAIA B
(resh.edu.ru)
Hyxkneunossie kucnorsl. JIHK u PHK. buonorna -
10 Jlaboparopnast pabota «MccnenoBanue 05 Pocenickan
. 3/1eKTPOHHaA LWKOoNA
HYKJICHHOBBIX KHCJIOT, BBIICICHHBIX U3 B
(resh.edu.ru)
KJIETOK Pa3JIMYHbIX OPraHU3MOBY
buonorusa -
Crpoenue u pynkuun ATD. [Ipyrue .
11 Poccuiickas

nykieosunrpudocdarsr (HTD)

3/1EKTPOHHAA WKOoa
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(resh.edu.ru)

buonorus -
Poccuiickan
12 Tunet knerok. [Ipokapuorrueckas KieTka 5/1EKTPOHHAA LIKONA
(resh.edu.ru)
Buonorus -
CrpoeHne 3yKapuoTUYECKOM KIIETKH. Poccuiickas

13 [IpakTuueckas pabota «M3y4yeHne cBONCTB 0.5 5/71eKTPOHHAA LWKO/a
KJIETOYHOW MEMOpPaHbI» (resh.edu.ru)
OnHoMeMOpaHHbIE OPraHOU bl KJIIETKH. BMOH—OUMH_

14 IIpakTuyeckas padora «3ydyeHue 05 Fottrinm
JIBUKCHHSI [IUTOTIA3MBI B PACTUTEIIBHBIX ' 2IEKTRONNAA KON
KJIETKaX» {resh.edu.ru}
[TosryaBTOHOMHBIE OpraHOUbI KJIETKU: Emon—ourvm—

15 MUTOXOHJIPHUH, MIacTu sl JlabopaTopHas 05 Paccvackan
pabota «/ccrenoBanue niaazMoiansa u ' SAEKIRORNAR KO
JIETIIa3MOJIN3a B PACTUTENBHBIX KIIETKAX) fresh.edu.ru]

buonorusa -
Poccuiickan

16 HememOpanHbIe opraHOHIbI KJIETKH 3/1EKTPOHHAA KON
(resh.edu.ru)
Buonorus -
Poccuiickan

17 Crpoenue u GyHKIUH s1pa

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)
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CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlabopaTopHas pabora

Buonorumsa -
Poccuinckas

18 «M3yueHne cTpoeHus KIETOK pa3IuYHbIX 05 e
OpPTaHU3MOB» (resh.edu.ru)
AcCUMWISILIMS U TUCCUMMIISLIUS — JBE Buosiorus -
CTOpOHBI MeTabonmm3Ma. Turbel oOMeHa Poccuiickas

19 BemiecTB. JlabopaTopnas pabora «M3ydenue 3/IEKTPOHHAA WKO/Ia
KaTaJTUTHYECKON aKTUBHOCTH (DEPMECHTOB (resh.edu.ru)

(Ha mpuMepe aMuIa3bl WIHM KaTaaasbl)»
depMeHTaTUBHBIN XapaKTep peakuui Buosiorus -
KJIETOYHOTO MeTabosm3ma. JlabopaTopHas Poccuitckas

20 pabota «M3y4yenue GpepMEeHTaTUBHOTO 0.5 9/1IEKTPOHHAA WKO/Ia
pacuieIieHus MEPOKCUAA BOJIOPOIA B (resh.edu.ru)
PaCTHTEIHHBIX M )KHBOTHBIX KJIETKAX)

buonorua -

21 ABTOTpOQHBIN TUIT OOMEHA BEIIECTB. Poccuiickan

DOTOCHHTE3 3/1EKTPOHHAA WKO/IA
(resh.edu.ru)
buonorua -

XemocunTes. JlabopaTopHas pabora Poceuiickas

22 «CpaBHeHue npoleccoB (poTocuHTE3a U 0.5 3NeKTPOHHaA LWKOo/a
XEMOCHHTE3a» (resh.edu.ru)

buonorusa -

AHaspoOHbIe opraHu3Mbl. Buibl OposkeHus. Poccuiickas

23 Jlaboparopras padota «CpaBHEeHHE 31eKTPOHHAA LWKOAA
MIPOLIECCOB OPOKEHUS U JTBIXaHUS» (resh.edu.ru)

24 AdpoOHBIE OPraHU3Mbl. JTaIb Buonorusa -
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HHEPreTUIEeCKOro ooMeHa

Poccuinckas
3/IEKTPOHHAA WKoNA

(resh.edu.ru)

25

Peakuiyu MaTpuyHOTrO CUHTE3A.

Tpanckpunuus — Marpuunbiid cuaTe3 PHK.

Tpancnsiuus u €€ sTarbl.

buonorusa -
Poccuinckas
3/1eKTPOHHAasA WKoNa

(resh.edu.ru)

26

27

28

KoaupoBanue aMuHOKHCIOT. Posib pubocom
B OnocuHTe3e Oenka

BI/Ip}/'CLI — BHCKJICTOYHBLIC (1)OpMBI KHU3HHU U
00JIMTraTHBIE napa3uThl. HpaKTI/IIIeCKaﬂ
pa60Ta «CO3I[aHI/Ie MOZCIIN BUpYyCa»

BupycHble 3a001eBaHMs YyelI0OBEKa,
YKUBOTHBIX, PACTEHHI

0.5

Buonorusa -
Poccuinckas
3/IEKTPOHHas WKoNa

(resh.edu.ru)

buonorusa -
Poccuinckan
S/1EKTPOHHAA WKO/a

(resh.edu.ru)

buonorusa -
Poccuinckas
3/1IeKTPOHHasA LWKoAa

(resh.edu.ru)

29

JKu3HeHHBIH UK KIETKU

buonorusa -
Poccuinckan
S/1EKTPOHHAA WKONa

(resh.edu.ru)

30

Marpuunsiii cuaTes JJHK

buonorusa -
Poccuinckas
3/1eKTPOHHasA LWKoAa
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(resh.edu.ru)

buonorus -
Xpomocomsl. JTaboparopHas pabota Poccuiickas
31 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5 571eKTPOHHAA LWKOAA
MUKpOIIpenaparax» (resh.edu.ru)
Buonorus -
Poccuiickas
32 Jlenenue KIETKH — MUTO3 3/1EKTPOHHAA WKOA
(resh.edu.ru)
Tunsl kieTok. KapruoknHes U IUTOKUHES. buonorua -
33 Jlaboparopuas padota «Habmonenue 05 Poccumckan
MHUTO3a B KJIE€TKaX KOHYHKA KOpEIIKa JiyKa ' 2/ICKTROHNAA LKONd
(resh.edu.ru)
(Ha roTOBBIX MUKpOIIpernapaTax)»
Buonorus -
Poccuiickas
34 OpranusMm Kak eIMHOE LEN0e 5/1eKTPOHHAA WKONA
(resh.edu.ru)
buonoruma -
35 Txanu pacrennii. JlabopaTopHas pabora 05 Poceniekan
o o ' 9J1IEKTPOHHAA WKOo/a
«M3ydeHne TKaHeH pacTCHHIN .
(resh.edu.ru)
buonorus -
TkaHM )KUBOTHBIX U YeJIOBEKa. Poccuiickas
36 Jlaboparopnas pabota «/3ydueHue Tkanen 0.5

KHUBOTHBIX»

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)
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37

@DopMbl pa3MHOKEHUSI OPIraHU3MOB

Buonorumsa -
Poccuinckas
3/1eKTPOHHAasA WKoNa

(resh.edu.ru)

38

[TonoBoe pazmMHOKEHUE

buonorumsa -
Poccuinckas
3/IEKTPOHHas WKoNa

(resh.edu.ru)

39

40

Meiios

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas pabora
«M3yueHne cTpoeHHs MOJTOBBIX KJIETOK HA
TOTOBBIX MUKPOIIpEIIapaTax»

0.5

buonorusa -
Poccuinckan
3/1eKTPOHHasA LWKoAa

(resh.edu.ru)

Buonorusa -
Poccuinckas
3/1eKTPOHHasA LWKoAa

(resh.edu.ru)

41

I/IH,[[I/IBI/II[yaJ'ILHOG Pa3BUTHEC OPraHU3MOB —
OHTOI'CHE3

buonorusa -
Poccuinckan
3/1IEKTPOHHAA WKO/a

(resh.edu.ru)

42

3akJagKa OpraHoB U TKaHEH 3
3apOJIBIIIIEBBIX JTUCTKOB

Buonorusa -
Poccuinckas
3/1eKTPOHHas WKoNa

(resh.edu.ru)

43

Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas
pabota «BbIsiBIEHNE TPU3HAKOB CXOJICTBA

0.5

buonorusa -
Poccuinckas
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3apOI[BIHl€I>'I IIO3BOHOYHBIX )KXMBOTHBIX»

3/1EKTPOHHAA WKO/1a

(resh.edu.ru)

Pa3zmHoxeHue 1 pa3BUTHE PACTCHUM.

Buonorumsa -
Poccuinckas

44 JlaGopatopHnas pabota «CTpoeHHE OpraHoOB 0.5 3N1EKTPOHHASA KON
Pa3MHOKEHHUS BBICIITUX PACTCHUI (resh.edu.ru)
buonoruma -
VcTOopHus CTAHOBJICHUS M PA3BUTHS Poccumckan
45 5/1IEKTPOHHAA LWKONA
TCHETUKH KaK HAyKH
(resh.edu.ru)
buonoruma -
OCHOBHBIC TIOHSTHS ¥ CUMBOJIBI T€HETHKHU. Poccuiickas
46 JlaboparopHas padota «Jlpozoduia kak 0.5 571EeKTPOHHAS WKONA
00BEKT reHETUUYECKHUX HUCCIICTOBAHMIN (resh.edu.ru)
3aKOHOMEPHOCTH HACTEeI0BaHUs TPU3HAKOB. Buonorus -
MonorubpuaHoe CKpeluBaHue. Poccuiickas
47 [Tpaktnueckas pabota "U3yuenue 0.5 9/1IEKTPOHHAA WKO/Ia
PE3yNbTaTOB MOHOTUOPUTHOTO (resh.edu.ru)
CKpenIuBaHus y Apo30¢uisr"
buonoruma -
18 AmBanusupyrouee ckpemusanre. Hemonxoe Poccuickan
TOMHHUDOBAHTE 3/1IEKTPOHHAA LWIKONA
(resh.edu.ru)
Jurubpunnoe ckpermmubanue. [IpakTudeckast Buonorus -
49 pabora «3yueHue pe3ynbpTaToB 0.5 Poccuiickas

JTUTHOPUTHOTO CKPEIIMBAHUS Y

3/1EKTPOHHAA WKO/1a
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Ip030(HITBD

(resh.edu.ru)

50

CH@HHGHHOC HaCJICAOBAaHUC IPU3HAKOB

buonorusa -
Poccuinckas
3/1IeKTPOHHasA LWKoAa

(resh.edu.ru)

51

52

XpOMOCOMHaSI TCOpHA HACICACTBCHHOCTHU

T'enetuka nona. 'eHOTHII KaK LIeJIOCTHAA
cucreMa

buonorua -
Poccuinckan
3/1IeKTPOHHasA LWKoAa

(resh.edu.ru)

Buonorusa -
Poccuinckas
3/1eKTPOHHasA LWKoAa

(resh.edu.ru)

53

54

N3menunBOCTh IpU3HAKOB. Buabl
U3MEHUYUBOCTHU

MoaundukamoHHass ”3MEHYHUBOCTb.

buonorusa -
Poccuinckan
3J/1IEKTPOHHAA LWKO/a

(resh.edu.ru)

Buonorusa -
Poccuinckan
S/1EKTPOHHAA WKONa

(resh.edu.ru)

55

BapuanuoHHblii psa v BapualioOHHAs
kpuBas. JlaboparopHas padoTa
«MccnenoBanne 3aKOHOMEPHOCTEN
MOAM(MUKAITMOHHONW U3MEHYUBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U

0.5

buonorusa -
Poccuinckas
3/1EeKTPOHHasA LWKoAa

(resh.edu.ru)
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BAPUALIMOHHON KPUBON»

I'enoTunuyeckas N3MEHYNBOCTb.

buonorusa -
Poccuinckas

56 S/NIEKTPOHHAA WKOAa
KomOuHaTrBHAS H3MEHYMBOCTD P
(resh.edu.ru)
MyTaimonHasi "3MEHYUBOCTb. buonorua -
57 [IpakTuueckas pabora «Mytauuu y 05 Pocenncan
. 3/IEKTPOHHAA WKOa
po30¢ bl (Ha TOTOBBIX L
(resh.edu.ru)
MUKpOIpenaparax)»
brnonoruma -
58 I'eneruka yenoseka. [IpakTudeckas padbora 05 Poceuickan
o ' KT HHaA LWKOJ
«CocTaBieHHE U aHAJIU3 POJOCIOBHON» /EKTPOHHA ona
(resh.edu.ru)
Buonorus -
Poccuinckan
59 MeToasl METUIIMHCKON TEHETHKHU 9/1eKTPOHHas WKoNa
(resh.edu.ru)
brnonoruma -
3HaueHne MEIUIIMHCKOM TeHETUKH B Poccuiickas
60 MIPEIOTBPANICHUH M JICYCHUN TeHETHICCKUX 3NEKTPOHHASA LKOAA
3a00JIcBaHNH YeIOBEKa (resh.edu.ru)
OCHOBHBIE TTOHITUS CEICKIINH. buonorma -
61 Jlaboparopnas pabota «3ydyeHue copToB 05 Pocenickan

KYJIbTYPHBIX PACTEHUN U ITOPOJ JOMAILIHUX
KUBOTHBIX»

3/1EKTPOHHAA WKOJ1a

(resh.edu.ru)
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MeToapl CEeNeKIIMOHHOM pabOTHI.

Buonorumsa -
Poccuinckas

62 JIaGoparopnas pabora «M3ydeHre METONOB 0.5 5/1EeKTPOHHAs WKOAA
CEJIEKIIUU PACTECHUII» (resh.edu.ru)
buonorus -
JIOCTHIKEHMSI CENIEKIIUU PACTCHUN U Poccuiickas
63 *KUBOTHBIX. [IpakTuueckas pabora 5NIEKTPOHHAA LWKONA
«IIpuBUBKa pacTeHHI» (resh.edu.ru)
Buonorua -
64 CoxpaHeHue, U3y4YEeHUE U UCTIOIb30BAHUE Pocenncan
9/1EKTPOHHAA WKOA
T€HETUYECKUX PECYPCOB .
(resh.edu.ru)
buonorua -
buorexuonornsa xak HayKa U OoTpaciib Poccumnckas
65 npousBojicTBa. [IpakTuueckas pabora 0.5 51EKTPOHHAA LWKOAA
«3yueHne 06beKTOB OMOTEXHOJIOTUN (resh.edu.ru)
Buonorua -
66 OCHOBHbIE HAIPABJICHHUS] CAHTETUYECKOMN Pocennckan
KTPOHHAaA WK
OMOJIOTHH SEHIBORHS one
(resh.edu.ru)
buonorusa -
Poccuiickan
67 XpOMOCOMHaﬂ U T€HHas1 UTHXXCHCPU 3/1EKTPOHHAaA WKoaa
(resh.edu.ru)
buonorus -
68 Menuusckue OUOTEXHOIOT I

Poccuinckas
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3/1EKTPOHHAA WKO/1a

(resh.edu.ru)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

13
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11 KJIACC

KoaunuecTBO 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Nen/m  Tema ypoxka Kourpoasubie Ilpakruueckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

OpomtonnonHas teopus Y. Jlapsuna.

1 JIBrKyIIHME CHJIbI DBOJIIOLIMH BUOB 110 1 https://www.resh.edu.ru/subject/5/11/
Y. JapBuny
Bopnba 3a cyiiecTBoBaHue,

2 p y’fl . 1 https://www.resh.edu.ru/subject/5/11/
€CTECTBEHHBIN U UCKYCCTBEHHBINH O0TOOD
dopMHUpOBaHUE CHHTETHYECKON TEOPUHU

3 pMHP p 1 https://www.resh.edu.ru/subject/5/11/
SBOJIIOLIUU
OTalbI BOIOIMOHHOrO IIPOoIiecca:

4 H pon 1 https://www.resh.edu.ru/subject/5/11/
MUKPOIBOIIONUS U MAKPOIBOIIOLIHS
[onynsauus — 3eMeHTapHas eIUnHUIA

5 i p FHTHIL 1 https://www.resh.edu.ru/subject/5/11/
SBOJIOLUHU
3aK0OH T€HETHYECKOT0 paBHOBeCHS JIK.
Xapau, B. BaitnOepra. JIJaboparopuas

6 P p patop 1 0.5 https://www.resh.edu.ru/subject/5/11/
pabota «BbIsiBIeHHE U3MEHYUBOCTH Y
ocoOei 0JTHOrO BUA»

7 DneMeHTapHbIe (PaKTOPHI IBOFOIIAN 1 https://www.resh.edu.ru/subject/5/11/
Murparuu. 30111y DomyIsSIuil:

8 pall " i 1 https://www.resh.edu.ru/subject/5/11/
reorpaduyeckas, OnoJIorudecKas
EcrecTBeHHBIN OTOOP —

9 . p 1 https://www.resh.edu.ru/subject/5/11/
HaMPaBIAIOMUN (HaKTOP IBOIIOIHH

10 [TonoBoii oTO6Op 1 https://www.resh.edu.ru/subject/5/11/
IIpucmocoOIeHHOCTh OPraHU3MOB KaK

11 p P 1 0.5 https://www.resh.edu.ru/subject/5/11/

pe3yJIbTaT MUKPOIBOJIIOLUH.



https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
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https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/

Jlaboparopuas padota «3yueHnue
apoMop(030B U UIUOATANTALUH Y
pPacTeHUH U )KUBOTHBIX)»

12

[Tpumepsl nprcTiocoOICHHH Y
OpraHU3MOB: MOP(OIOTUUECKHUE,
¢duznonornueckue, ONOXMMUIECKHE,
noseaeHveckue. Jlabopatopnas padora
«[IpucmnocobaeHus: OpraHu3MoB U X
OTHOCHTEJbHAsI LIEJIECO00Pa3HOCTHY

0.5

https://www.resh.edu.

ru/subject/5/11/

13

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHeHUE
BHUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

https://www.resh.edu.

ru/subject/5/11/

14

15

16

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOIUH

MaxposBomrorus. [laneontonornueckue
METO/IbI U3yUYEHHS IBOJIOIUU

Enoreorpaq)nqecmde MCTOABI U3YUCHUA
9BOJJIOINH

https://www.resh.edu.

ru/subject/5/11/

https://www.resh.edu.

ru/subject/5/11/

https://www.resh.edu.

ru/subject/5/11/

17

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJTIONINHU

https://www.resh.edu.

ru/subject/5/11/

18

19

MOJ'ICKy.TI}IpHO-FGHCTI/IHCCKI/IC,
OMOXMMUYECKHE U MaTEMAaTHUYECKHE
MCTOABI U3YYCHUA 3BOJIFOITUN

OO1mue 3aKOHOMEPHOCTH IBOJIIOLUH

https://www.resh.edu.

ru/subject/5/11/

https://www.resh.edu.

ru/subject/5/11/

20

AnanTuBHas paauanus.
HepaBHOMEpHOCTH TEMIOB 3BOJIIOIIMH

https://www.resh.edu.

ru/subject/5/11/



https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
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JloHay4HbI€e NPEICTABIEHUS O

21 3apOKACHUM )XKU3HU. HaydHbIe THIIOTE3bI https://www.resh.edu.ru/subject/5/11/
MIPOUCXOXKACHUS KU3HU Ha 3emiie

22 ['unoressl 3apOXKACHUS KU3HU https://www.resh.edu.ru/subject/5/11/

23 HaabHEIe STl OpraiHHecKoif https://www.resh.edu.ru/subject/5/11/
SBOJIIOLIMU

24 DBONIOLUS YYKApUOT https://www.resh.edu.ru/subject/5/11/
OCHOBHBIE 3TaIlbl BOITIOIUU

25 PACTHTEIILHOTO MHPa. HpaKTqu(iKaﬂ 0.5 https://www.resh.edu.ru/subject/5/11/
pabota «/3ydeHne ocoOeHHOCTEH
CTPOCHUS PaCTCHUHN Pa3HBIX OTAEIIOB)»

26 OCHOBHBIE 3TaITbl YBOJIOIH KHBOTHOTO https://www.resh.edu.ru/subject/5/11/
Mupa
DBOIONUS )KUBOTHBIX. [IpakTrueckas

27 pabota «M3ydyeHue ocobeHHOCTEN 0.5 https://www.resh.edu.ru/subject/5/11/
CTPOEHUS TTO3BOHOYHBIX )KUBOTHBIX)»

28 PasBuTHE HIU3HH HA 3EMIIC 110 Opam i https://www.resh.edu.ru/subject/5/11/
nepuoiamMm

29 (COBpEMEHHAs CHCTEMA OPraHifeckoro https://www.resh.edu.ru/subject/5/11/
MIPOIILIIOTO

30 OCHOBHLIC CHCTEMATHHECKHE [pYIIIIbI https://www.resh.edu.ru/subject/5/11/
OpPraHu3MOB
AHTpONOJIOTHSI — HayKa O YEJIOBEKE.

31 PasButne npexacrasnenmii o https://www.resh.edu.ru/subject/5/11/
MIPOUCXOXKICHUH YEIOBEKA
Mecto yenoBeka B CUCTEME

32 opranudeckoro mupa. JlaboparopHas 0.5 https://www.resh.edu.ru/subject/5/11/

pabora «3yueHune ocobeHHOCTEH



https://www.resh.edu.ru/subject/5/11/
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CTPOCHUS CKECJICTA YCJIOBCKA, CBA3aHHbBIX
C IIPAMOXOXKICHUEM)

33

34

JIBHoKyIIME CHIIBI aHTPOIIOTEHE3A.
OCHOBHBIE CTaIMM AHTPOIIOTEHE3a

3BOJ’IIOI_[I/15[ COBpPEMEHHOI'O Y€JIOBCKA

https://www.resh.edu.

ru/subject/5/11/

https://www.resh.edu.

ru/subject/5/11/

35

Yenoseueckue pacekl. [Ipaktuyeckas
pabota «M3y4eHHE YKOJIOTHUECKUX
ajlanTalnui 4eJoBeKa»

0.5

https://www.resh.edu.

ru/subject/5/11/

36

37

MexaucuuIniamHapHble METO/IbI
AHTPOIIOJIOTUU

3apo>1<z[eHI/Ie H Pa3BHUTHUC DKOJIOTUH

https://www.resh.edu.

ru/subject/5/11/

https://www.resh.edu.

ru/subject/5/11/

38

Mertoab! skonoruu. Jlabopatopras
pabora «3yyeHue MeTo10B
IKOJIOTMYECKUX UCCIICIOBAHHI

0.5

https://www.resh.edu.

ru/subject/5/11/

39

DKoJoru4eckue (pakTophl.
Abunornueckue gakropbl. CBEeT Kak
sKosornueckuit ¢pakrop. JlaboparopHas
pabota «BblsiBIeHNE TPUCTIOCOOIEHUI
OPTaHU3MOB K BIIUSTHUIO CBETA

0.5

https://www.resh.edu.

ru/subject/5/11/

40

Abunortnyeckue pakropsl. Temmneparypa
KaK 9KOJOTHYECKHUHA (PaKTop.
Jlabopartopnast pabota «BrisiBieHue
MPUCTIOCOOTIEHUI OPraHu3MOB K
BIIMSTHUIO TEMIIEPATyphI»

0.5

https://www.resh.edu.

ru/subject/5/11/

41

Abuotnyeckue gpakropsl. BnaxxHocTh
KaK 9KOJIOTHYECKHUHA (PaKTop.
Jlaboparopnast paboTa « AHaATOMUYECKUE
0COOCHHOCTH PAaCTEHHH U3 Pa3HBIX MECT

0.5

https://www.resh.edu.

ru/subject/5/11/



https://www.resh.edu.ru/subject/5/11/
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oouTaHus»

42 Cpensl 00uTaHUSI OPraHU3MOB https://www.resh.edu.ru/subject/5/11/
43 buonornueckue puTMsl https://www.resh.edu.ru/subject/5/11/
44 Kuznenusie poOpMBI OPraHu3MOB https://www.resh.edu.ru/subject/5/11/
buotnueckue Gakropsl. 3HaUCHHE
45 OROTHHECKNX BIaHMOLSHCTBMH A https://www.resh.edu.ru/subject/5/11/
CYLIECTBOBAHHS OPraHU3MOB B CpeJie
oOuTaHus
46 DKOIOIHHECKHE XapaKTEPHCTHIH https://www.resh.edu.ru/subject/5/11/
MOMYJISIITII
OcHOBHBbIE TIOKA3aTENIN MOIMYJISALINN:
YHCJIEHHOCTb, IUIOTHOCTh, BO3PACTHAs U
47 MOJIOBasA CTPYKTYpa, POKAAEMOCTb, https://www.resh.edu.ru/subject/5/11/
MIPUPOCT, TEMI POCTA, CMEPTHOCTb,
MUTpaIiu
48 DKoJjoruueckasi CTpyKTypa MonyJssiuu https://www.resh.edu.ru/subject/5/11/
JluHaMuyKa NOMyJISILUU U €€ peryssius.
49 KpuBsle pocta yncieHHOCTH https://www.resh.edu.ru/subject/5/11/
nonyssauuu. KprBble BBKUBAHUS
OKooruyuecKas HUIlIa BUAA.
50 Jlaboparopuas pabota . 0.5 https://www.resh.edu.ru/subject/5/11/
«[IpucnocobneHuns: ceMsiH paCTeHHA K
pacceneHuIo»
51 Bup xak cucrema nonyJisiui https://www.resh.edu.ru/subject/5/11/
52 DKocucrema Kak OTKpbITasi cHCTEMA https://www.resh.edu.ru/subject/5/11/
53 KpyroBopoT BeliiecTs i MOTOK SHepriti https://www.resh.edu.ru/subject/5/11/
B DKOCHCTEME
54 OcHOBHBIE MOKa3aTeNN IKOCUCTEMBI. https://www.resh.edu.ru/subject/5/11/
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https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/
https://www.resh.edu.ru/subject/5/11/

DKOJIOTHYECKUE TUPAMUIbI

55
56

N3menenus cooOIecTB — CYKIIECCHHI

AHTpOHOI‘eHHble 9KOCHCTCMbI

https://www.resh.edu.

ru/subject/5/11/

https://www.resh.edu.

ru/subject/5/11/

S7

58

59

VYp6oskocucremsl. [IpakTrueckas
pabota «/3ydeHne U onrcaHue
ypOOIKOCHUCTEMBI»

3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aMMOJCHCTBUI OpraHU3MOB
B DKOCUCTEMAX

buocdepa — obmierianerapHas

obonouka 3emu. Yuenue B. 1.
Bepnuaznckoro o 6uocdepe

0.5

https://www.resh.edu.

ru/subject/5/11/

https://www.resh.edu.

ru/subject/5/11/

https://www.resh.edu.

ru/subject/5/11/

60

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

https://www.resh.edu.

ru/subject/5/11/

61

62

63

KpyroBopoTsl BemecTs u
OHMOT€OXUMHUUECKUE UKL
3oHanbHOCTH OuOoCchepsl. OCHOBHBIE
OMOMBI CyIIN

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

OxpaHa npupoabl

https://www.resh.edu.

ru/subject/5/11/

https://www.resh.edu.

ru/subject/5/11/

https://www.resh.edu.

ru/subject/5/11/

64

OcCHOBHBIE MPUHIUIIBI YCTOHYUBOTO
Pa3BUTHA YCTIOBEUYCCTBA U ITPUPO/IBI.
ParmonansHO€ TPUPOIONIOIH30BAHNE
COoXpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3us 3emMiu

https://www.resh.edu.

ru/subject/5/11/

65

O600mmenue mo Teme «MHUKPOIBOTIOIUS
u e€ pe3yNbTaThly, «MaKpO3BOIIOIUI 1
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€€ pe3yJabTaThD)

O606menue o teme «IIporcxoxaecHue
66 U Pa3BUTHE KU3HU Ha 3eMIie»,

«IIpoucxoxaeHue 4enoBeKa —
AHTPOIIOICHE3»

O060011eHue 110 TeMe «DKOIOTUA —
67 HayKa O B3aMMOOTHOIICHUSIX
OpPTaHHU3MOBY

O606mmenue o teme «buochepa —

68
rio0anbHas 3KOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 xknacc/ Ilaceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO
«3natensctBO «IIpocBenienme»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyonios A.M. u
npyrue; noa peaakuueit [laceunuka B.B., AkiimonepHoe o011ecTBo

«3narensctBO «IIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

o buonorus. [loypounsie pa3padotku. 10-11 kimaccesl: yue6.nmocodbue ass
oOmreoOpa3oBat.opranuzanuii: 6a3ossiii ypoBens/ B.B.ITaceunux, I'.T.
[IIBentoB. M: IIpocBerienue.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

bubanoreka I{TOK https://m.edsoo.ru/

Bupryansnas naboparopust https://content.edsoo.ru/lab/subject/1/

Ypoxu ouonorun Ha POUI https://resh.edu.ru

DNEeKTPOHHBINA OAHK 3aJaHUH AJIS OLEHKH (PYHKIIMOHAIBHOM IPaMOTHOCTH

https://fg.resh.edu.ru/

BIIP EI'D 6uomnorus https://vpr-ege.ru/vpr/11-klass

OTkpeiThiil Oank 3amanuit EI'D https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege

Sl cnam EI'D. Buonorus https://lecta.ru/ege/



https://m.edsoo.ru/
https://content.edsoo.ru/lab/subject/1/
https://resh.edu.ru/
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