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IMNOACHHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl O OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIPEJICIICHHS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS YUeOHOTO MpeaMeTa
«buonorus» cocraBwim: KoHuenryaineHble nonoxkenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIEH, COJEp)KaHMs, pPe3yJlbTaToB OOy4YeHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOITUX HENIIX U
NPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obuiero ooOpaszoBanuss B Poccuiickoir ®enepanuu, a Takxke MOJOKEHUS O
cnernuduke 6uonoruu, €€ 3HAYCHUH B TTO3HAHUHU JKHBOUW MIPUPOIBI U 0OCCTICUCHUH
CYILIECTBOBAaHUS YesloBeYecKoro obimiectBa. COrjiiacHO Ha3BaHHBIM TOJIOKECHUSM,
OTIpeJIeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MPEACTaBICHUE O LeNiax, 00 oOmei
CTpaTeTuu OOYy4YeHHWs, BOCTIHTAHHWS W Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
yueOHOrO Tmpeamera «buosorus», omnpeaenser o0sA3aTeNbHOE MPEAMETHOE
cCollep)KaHHe, €ro CTPyKTypy, pacmpelneieHue I0 pasieraM U Temaw,
PEKOMEHIYEMYIO TIOCTIEOBATEIHHOCTh U3YUCHHs yUeOHOTO MaTepuayia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3E€H, JIOTMKA 00pa30BaTEIHLHOTO
MpoIIecCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuXcs.

B nmnporpaMmvMe 1m0 OuoONOTMH TaKXKe YUYWTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuyeHus B (OPMUPOBAHMH OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbLHOU
JeATeIbHOCTH/YUeOHbIX JEHCTBUI OO0ydYaroUMXCcsi MO OCBOCHHUIO COJIEp KaHUs
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIi YpOBEHB) peaM30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYe€HUM OWoJoruu, Onarojapst 4emy B HeH
POCMATPUBACTCS HANPABJICHHOCTh HA pPa3BUTHE 3HAHWH, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, YKOJIOTHIECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0OPOBOM
oOpa3e XKM3HM M OEpEeKHBIM OTHOIICHHUEM K OKpYXalollehd MPUPOTHON cpene.
[ToaToMy Hapsimy ¢ M3ydeHHEeM OOIICOMOIOTHYECKUX TEOPHH, a TaKkKe 3HAHHWH O
CTPOEHUH JKUBBIX CHCTEM Pa3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOTpaMMe MO OHMOJIOTHH YACICHO BHUMAHUE HMCTIOIb30BAHHIO
TIOJTYYCHHBIX 3HAHUU B MTOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCJe: NMPO(UIAKTUKY HACIEACTBEHHBIX 3a00JI€BaHUN YETOBEKA, MEIUKO-
TCHETHYECKOTO KOHCYJIBTHPOBAHUS, 000CHOBaHUS DKOJIOTHYCCKU
1eJeCO00pa3HOro TMOBEIECHHUS B OKpY)Karolleil NpUpOJHOM cpele, aHaiusa
BIUSTHUS XO3SUCTBEHHOW JCSATEIBPHOCTH YEIIOBEKAa HAa COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHON HAMPABICHHOCTH
y4ueOHOoro mpenMera «buosorus» MmpoauKTOBaHO HEOOXOJAMMOCTBIO 0OECTICUCHUS



YCJIOBUM JJIsl pEUICHUSI OJJHOM M3 aKTYaJIbHbIX 3aJlay IIKOJIHHOTO OMOJIOrMYEeCKOro
oOpa3oBaHus, KOTOpas mpeanonaraeT (OpMHUpOBaHHE Y  OOyYaroIIuXcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'0 MHpA.

buosnorus Ha ypoBHE cpeaHero ooOiero oOpa3oBaHMsS 3aHUMAET Ba)KHOE
mecto. OHa oOecneunBaeT (QOpPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUHA O
HAyYHOW KapTHUHE MHpa, pacIIupsieT U 0000IaeT 3HAHUS O XKUBOW mpupone, €€
OTJIUYUTENIbHBIX TPU3HAKaX — YpPOBHEBOW OpraHW3alldd M HBOJIOIUHU, CO3JAET
YCIOBUSL  JJiA: TIO3HAHUS  3aKOHOB  KUBOW  MPUPOJbI,  (HOPMUPOBAHUS
(yHKUIHMOHANBHOW TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe€30macHoro ooOpasa
YKU3HU, KOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOI'O OTHOIIEHUS K KUBOW IIPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHne OMOJIOTHST UMEET TaKKe ISl PEIICHUs BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeAHero  obmiero  o0pa3oBaHUs, COLMAIM3ALUU
oOyuvaromuxcd. M3ydyenne Ononoruu obecnednuBaeT yciaoBHs Uil (POPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX W HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPbl, CIIOCOOCTBYET MHTETpallMi OMOJIOTHYECKUX 3HAHUU C
MpEACTAaBICHUSIMU U3 JIPYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (PUBHKU, XUMUU
u reorpadun. HazpaHHbIe TOJIOKEHHS O TMpEIHA3HAYEHUU YYEOHOTO MpeaMera
«buosorusi» COCTaBMIM OCHOBY I ONpENEJICHUS NOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUs, TMPEJICTABICHHOTO B IporpaMMme IO
OHOJIOTHH.

Ot60p conmepkanusi yueObHoro mnpenmera «buosmorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULHNA KyJIbTYpOCOOOpPA3HOrO0 MOJX0/1a, B COOTBETCTBHH C
KOTOPBIM OOy4Yaromuecs JIOJDKHBI OCBOMTH 3HAHUS W YMEHUSA, 3HAUYUMBIEC IS
dbopmupoBaHus OOIIEH KyJIbTYpbI, OMPEICIAIONIME aIeKBATHOE IMOBEICHUE
YyeJloBeKa B OKpYXalolled MPHUPOAHON cpesie, BOCTpEeOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U MPAaKTU4YECKoM AesTeabHOCTH. Oco0oe MECTO B ATOW cHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTBI COJIEPKAHUSI, KOTOPBIE CITY>KaT OCHOBOU JjIsi pOpMUPOBaHUS
MPEJCTABJIECHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
[EHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIONIUMX  T'yYMaHHU3AIUU
OMOJIOrMYECKOT0 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJIEp)KaHMS Y4EOHOro Marepuajia B Mporpamme Io
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUM 00
OTJIMYUTEIbHBIX OCOOEHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOI OpraHu3aluu u
HBOJIIOIMHU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomaorus
BBIJICJICHBI CIIEYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouosioruueckass cucreMma», «OpraHu3M Kak



ouonoruyeckas cucremayn, «CucrtemMa M MHOrooOpazHe OpraHM4eCKOro MHpay,
«OBOJIFOLUS KUBOM NPUPOJB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydeOHoro npeamera «buosorus» Ha 06a30BOM YpOBHE —
OBJIaJIcHUE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHH
UCTIONb30BaTh 3TH 3HAHMS IJIS TPAMOTHBIX JEHCTBHII B OTHOIIEHHWU OOBEKTOB
KUBOM MPHUPOABI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmkeHue ey u3ydeHus: ydeOHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00ecrneunBaeTCs peleHUEM CIIeAYIOIUX 3a1a4:

OCBOCHHE OO0YYaIOIIMMHUCS CHCTEMBbl 3HAaHUU O OHOJIOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIaX, CIy>KallUX OCHOBOMU
g (OpMHUPOBAHMS MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJaX Hay4YHOTO MO3HAHMs, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KHUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPTaHM3alMH, BBIIAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y OOyYarOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpoOllecCce aHaM3a JAaHHBIX O IYyTSIX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UAEH M MOAXOJ0B K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OPraHU3aLUU;

CTAaHOBJICHHE y oOydarommxcss oO0mel KyJbTypbl, (YyHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBIACHATH U OLICHUBATH SBJICHUS OKPY KAIOIIETO
MUpa KMUBOW HPHUPOJbl HAa OCHOBAaHMM 3HAHUM U OIBITA, IOJYYEHHBIX IpHU
H3YUYCeHUH OMOJIOTHH;

dopMupoBaHrHEe Yy OOYy4YalOIIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUK B MPAKTUYECKOH JESITEIIbHOCTU YEJOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOIUI U arpoOHOTEXHOJIOTU;

BOCHHTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTHM IO3HAHUS UYEJIOBEKOM HKHBOU
IPUPObI, HEOOXOAUMOCTU OEPEKHOIO OTHOIICHUS K HEH, COOIOIEHUS] STUYECKUX
HOPM IPHU POBEJICHUN OMOJIOTMUECKUX UCCIIE0BAHMIA;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOU KYJIBTYpPBI, A1 (POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIbHOCTHU MO OTHOUIEHUIO K OKPY>KaloIlel cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJCHHE MeEp MNPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOmiero ob6pasoBanust «buonorusi», mzydyaemas Ha
0a30BOM YpOBHE, SBISIETCS 00S3aTeNbHBIM YYE€OHBIM MPEIMETOM, BXOASIIMM B
COCTaB NMpeaMETHOMN 00nacTu « ECTeCTBEHHO-HAYUYHBIE PEIMETHI.



Jlist m3ydenusi 6uoI0ruu Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
orBoguTcs 68 yacos: B 10 kimacce — 34 yaca (1 gac B Hepemnmo), B 11 kiacce — 34
yaca (1 yac B HeZIeI10).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, pumocodueil, STUKON, SCTETUKON U MPaBOM.
Ponp Ownonormu B (OPMHUPOBAHHM COBPEMEHHOM HAy4YHOM KapTHUHBI MHpA.
Cucrema OGMOJIOTHYECKUX HaYK.

MeTo/1bI TO3HAHUS KUBOM IPUPOBI (HAOIIOEHUE, SIKCIIEPUMEHT, ONTMCAHUE,
U3MEpeHue, KiaccupuKalus, MOJEIUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTO/Ibl TO3HAHUS YKUBOU MPUPOJIBI».

JlabopaTopHbIe M IpaKkTHYecKUue padoThbl:

[Tpaktuueckas padora Ne 1. «Mcmnonp3oBaHHe pa3IWYHBIX METOJOB IPHU
H3YUYCHUH OMOJIOTHYECCKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBI U X OPTraHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) Kak IpeaMeT uzydenust ounonoruu. Otanyue
YKUBBIX CUCTEM OT HEOPTraHMYECKOM MPUPOIbI.

CBoiicTBa OMOCHUCTEM U UX pa3zHOOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKHiT), OnocepHBI.

JlemoHcTpanum:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OpraHuU3alluu
YKABOH IIPUPOIBI».

O6opynoBanue: moaenb Monekyinl JJTHK.

Tema 3. XumMu4ecKuii COCTaAB M CTPOCHHE KJIETKH.

XVMMHUYECKHIM COCTaB KIETKHM. XUMHUYECKHUE DJIEMEHThI: MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMK BOABI U MHUHEPAIbHBIX BellecTB B KkieTke. lloanepxanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u crpoeHue OeIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3zameHumble ¥ 3aMEHUMbIE aMUHOKHUCIOTHl. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKyNbl (MEpBUYHAs, BTOPUYHASl, TPETUYHAS H
YETBEPTUYHASI CTPYKTypa). XUMHUUYECKHE CBOWCTBa Oe€lkoB. buomornueckue
byHKIUNU OEITKOB.



depmeHTHl — Ouosiorudyeckue Kartanuzatopel. CTpoenue QepmeHTa:
aKTUBHBIA TEHTp, cyOctparHas crneuuduanocts. Kodepmentsl. BuramuHsbl.
OTnnuus pepMEHTOB OT HEOPTAHUUECKUX KaTaJlu3aTOPOB.

VYraeBoawsl: MoHocaxapuabl (TJIIOKO3a, pubo3a ©  JE30KCHpuO03a),
aucaxapujipl - (caxaposa, JaKTo3a) M ToyiMcaxapuiibl  (Kpaxmas, TJIMKOTEH,
HeIT0103a). buonornueckue GyHKIUU YTIIEBOAOB.

Jlumuael:  Tpurmuuepunbl, Qocdomunuael, crepouasl. [ uapoduIBHO-
runpodoOHbie  cBoiicTBa. buonormdyeckue ¢yHkuuu saunuaoB. CpaBHEHHE
YTJIEBOJOB, OEIKOB U JIMIMHUI0B KaK HCTOYHUKOB YHEPTUU.

HyxnennoBeie kucnorsl: JHK u PHK. Hykneotuaer — MoHOMEpEI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyuknuu JJHK. Crpoenue u pynkuu PHK.
Bunet PHK. AT®: ctpoenue u GyHKIHH.

[{utonorus — Hayka o kieTke. Kiietounas Teopust — mpuMep B3auMOIEUCTBUS
uaeil 1 pakToB B HAYYHOM MMO3HAaHUU. MeTO/Ibl U3YUEHUS KIETKH.

Knerka xak menoctHas »xuBasg cuctema. OOmmMe NpU3HAKU KIETOK:
3aMKHYyTas HapykHas memOpana, moiyekynsl JIHK kak reneruueckwii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: »yKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsl MpOoKapuoTHdYecKol kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOU H
TpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIHMKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, e€ ceorictBa U pyHkuuu. [lutomnasma u eé
opraHousibl. OpHomeMOpanHble opraHoujbl kinetku: OIIC, ammapart Ionbaxw,
In30COMBI. I10yaBTOHOMHBIE OpPraHOWIbI KIETKH: MHUTOXOHIPHUH, IUIACTHIBI.
[IpoucxoxaeHne MUTOXOHJApUN W Tmactud. Bunbl mnactun. HememOpaHHble
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, IEHTPHOIU, PECHUUKH,
KryTUKA. QyHKIIMU OPraHOWI0B KJIETKU. BKiItoueHus.

Anpo — perynaropuslii HeHTp KieTku. CTpoeHue sanpa: siaepHas o00J0YKa,
KapHOIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

[wnarpammer:  «PacnpeneneHne XHMUYECKHMX JJIEMEHTOB B HEXUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOIEH.

Tabmuubl u cxembl: «llepuoguueckass TabnauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHune MoJIeKyJibl BOJIb», «brocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kuciaotel. JJTHK», «CtpoeHre MOIEKyYIIbI



AT®», «CtpoeHue 3yKapuOTUYECKOM KIIEeTKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sipa KIEeTKn», « Y rIeBoAbD), «JIMmuasn.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE JJIi IPOBEACHHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPONpEnaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATBHBIX KJIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaqTUTUYECKON AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPe aMuiIa3bl WU KaTalla3bl)y.

JlaGopatopnas pabora No 2. «M3ydyeHue CTpOEHUS KIETOK pPACTCHUH,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHICAHUEY.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeIlIecTB, WM METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIIUS (PHEpreTuueckuidi oOMEH) — JIBE€ CTOPOHBI €AMHOTO Mpoliecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B IMOHUMaHUU
MeTaboIu3Ma.

Tumnbl oOMeHa BeliecTB: aBTOTPOdHBINA U rerepoTpodHsbiil. Posib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN YHEPTUHU B KIIETKE.

®orocunTe3. CperoBass W TeMHOBasg (a3pl (¢QoTocuHTe3a. Peakuuu
dboTocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3A IS KU3HU
Ha 3emuie. BiusiHue ycnoBuii cpenpl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOJAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOUIEe OaKTepuu. 3HaYECHUE XEMOCUHTE3a s
KU3HH Ha 3emie.

OHepreTuueckuii oOMeH B KjeTke. PaciienseHue BelEecTB, BBIIACICHHE U
aKKyMYJMPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYECKOro OoOMEeHa.
['mukonu3. bpoxenue u ero Buasl. KuciaopomHoe okucieHue, WM KIETOYHOE
JIBIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ heKTUBHOCTh
AHEPreTUYECKOro oOMeHa.

Peakimuun wmatpuuHoro cunre3a. [enermyeckas wuHbpopmanus u JHK.
Peanuzanusi reHetudeckoil mHpopmanuu B kieTke. ['eHeTMUecKud KOA U €ero
cBoiicTBa. Tpanckpunuusa — matpuunblii cunte3 PHK. Tpancnsuusa — 6uocunres
oenka. Otanbl TpaHcasuuu. KoaupoBaHue amMuHOKUCIOT. Poib pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMsbl ku3HN — BUpYChl. cTopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOEHHOCTHM CTPOEHHUS M JKM3HEHHOTO I1IMKJIa BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHuid, MKUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc mmmynoxeduiura genoeka (BUY) — BozOymurens CIT/]a.



OOpatHass ~ TpaHCKpUIIIIAS, peBepTaza W uHTerpaza.  lIpodwunmakruka
pacnpocTpaHeHUsI BUPYCHBIX 3a00JICBaHMUIA.

JdeMoHcTpanum:

[Toptpersr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbl nutanusy, «Metaboauzm», «MUTOXOHIPUSY,
«JHepreTudyeckuit oomen», «Xiopomiacty, «Potocunres», «Crpoenue JJHK»,
«Ctpoenue u pyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHuecKuii Koy,
«Bupyco», «baktepuodarn», «Ctpoenue u xu3HeHHbIN 1ukia Bupyca CIIN/a,
oaxTepuodaray, «Pemnmukarms JHK».

Oo6opynoBanue: monenu-anmunkanuun «Yasoenue JIHK u Tpanckpunus»,
«buocunre3 6enkay», «CTpoeHue KIeTKN», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTrouHbIii UK, WM SKU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Iporecchl, mpoTekatonue B uHTepdasze. Pernmukanus — peakiys MaTPUYHOTO
cunteza JIHK. Crpoenne XxpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JIumionHeIi W TAluIOWJIHBIA  XpOMOCOMHBIE  HAOOphL.  XpOMaTHUBI.
[{uronoruuyeckue OCHOBBI PA3MHOKEHHMSI W  HWHIWBHAYaJIbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne knetkn — muto3. Ctaguu mutosa. [Ipoueccsl, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BHOIOrHYECKUA CMBICT MUTO3A.

[Tporpammupyemasi rTuOeNb KIETKH — aromnTo3.

@dopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U mojioBoe. Buasl Oecronoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHNe, BETeTaTUBHOE pa3MHOXKeHUe. VICKyCcCTBEHHOE KIIOHUPOBAHHE
OpPraHUu3MOB, €r0 3HAYEHUE JIJIS CEJICKIIUU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meito3. Craguu meio3a. Ilpoiiecchl, Mpoucxoisdiiue Ha CTaausx Mekhosa.
[ToBenenue xpomocom B Meio3e. KpoccuHrosep. buomormyeckuid CMbBICT H
3HAYECHUE MEN03a.

['ameTorene3 — mponecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrnepMaTo30uJl, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTpOEHHUS SUIICKIETOK U CcrepMaTo30ugoB. OII0J0TBOPEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHUOHAIBLHOE Ppa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHes3. [loctamOpuoHanbHOE pa3BUTHE. THITBI
MOCTAMOPUOHANIBHOTO PAa3BUTHS: TMPsAMOE, HENpsMoe (IMYMHOYHOE). BiusHue



Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
yYpOJCTBa.

Poct u pazButue pacreHuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «@DOpMbl pa3MHOKEHHUS OPraHU3MOBY», «JIBoiiHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuit», «CTpoeHHE TOJNOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounsri nmukin», «Pemnmukanus JHK», «Mwutosy,
«Menos», «Ilpsmoe u HenpsMoe pazBuTHE», «['aMeToreHes y MiIeKONUTAarMNUX U
yesnoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

O0opynoBanue: MHKPOCKOTI, MHKpPOITIpEnapaTsl «CrniepMato3ou bl
MJIEKOIIMTAIOLIEro», «SilekneTka Miaekonuraromero», «Kapuoknnes B KI€TKax
KOpEelIKa JIyKa», MarHuTHas MOJEJb-allUINKauus «J/leneHue KIEeTKu», MOJEIb
JIHK, Mmozaenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

JlabopatopHass pabora Ne 3. «HabGmronmenue MuTO3a B KIETKAX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax».

JlaGoparopuas pabora Ne 4. «M3yueHuwe CTpOEHHMs TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxy.

Tema 6. HacjiencCTBEHHOCTb M1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Vlctopus pa3BUTHs reHETUKHU. POk nuroiaoruu
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETHUKH. BKiIag pocCHUUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeETOJbl TEHETUKH (TUOPHUI0JIOrHYECKU,
HUTOr€HETUYECKUH, MOJEKYISIpHO-TeHEeTH4YeCKUii). (OCHOBHBIE TI'€HETHUYECKHUE
noHATHUsA. [ eHeTu4YecKass CHMBOJIMKA, UCMOJIb3yEeMasl B CXeMax CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MoHorubpuHoe CKpelMBaHue. 3aKOH €IUHO0-00pa3usi TUOPHUIOB TEPBOrO
nokoneHusa. IIpaBuno agoMuHMpOBaHWs. 3aKOH pPACUICIUIEHUS MPU3HAKOB.
['unoresa yncrotel ramer. [1oiHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKkpemuBaHue. 3aKOH  HE3aBUCHMOTO  HacleOBaHUS
npu3HakoB.  lluToreHeTndeckne  OCHOBBI  JUTHOPHUIHOTO  CKpEUIMBAHUS.
AHanm3upyrouee cKkpeumBanue. Vcnoap30BaHue aHAINM3UPYIOLIETO CKPEIMBaHUs
JUTSl OTIPEAEIIEHHsI TEHOTHIIA OCOOM.

CuernenHoe HacnefoBanwe mnpuszHakoB. Pabora T. Moprama 1o
CLEIUICHHOMY HAaCJIEJOBAaHHUIO NeHOB. HapynieHue cueruieHus TeHOB B pe3yJibTaTe
KpOCCHHIOBEpa.

XpoMOCOMHasl TEOpPUS HACIEACTBEHHOCTH. | €eHETUUECKHNE KAPTHI.



['enernka mosia. XpoMOCOMHOE OIPENEICHUE M0JIa. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omoramernele M rereporaMeTrHble Opranusmbl. HacienoBaHue
IIPU3HAKOB, CLIEIJICHHBIX C I1OJIOM.

N3MeHunBOCTh. BHibl ”3MEHYMBOCTHU: HEHACTIECICTBEHHAS! K HACJIEACTBEHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTUKA
MOAU(UKATMOHHOW U3MEHUYMBOCTU. BapuanmoHHbIi psiJi 1 BapuallUOHHASI KPUBAs.
Hopma peakunu npuszHaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoCTBAa MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrtBeHHas, WM TE€HOTUIIMYECKas, HU3MEHUYMBOCTh. KoMOMHAaTHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpPOLECC — OCHOBA KOMOWHATMBHOMU
W3MEHYUBOCTU. MyTalnmoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MyTainuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpU4HHBI MyTanuii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliecTBeHHOM n3meHunBoctu H. . BaBuiiosa.

BuesinepHas HacIeICTBEHHOCTh U U3BMEHYUBOCTb.

['enernka uyenoeka. Kapumortun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YyeJIOBEKa: T€HEeaJIOTMYECKNM, OJTM3HEI[OBBIHM, IIMTOICHETHYECKHUI, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE OIIPEEIICHUE TEHOTHUIIA:
IIOJITHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T1{P-anamu3a. HacmencTtBennnie 3a00JjieBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIE3HH C HACJEICTBEHHOW MPEeIpacloyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckue M reHepaTuBHble MyTanuu. CTBONOBBIE KJIETKH. [IpuHIUIIBL
310pOBOTro 00pa3a KW3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
0ose3Held. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TEHETUKU B MPEJOTBPAIICHUH U JICYCHUN FEHETUYECKUX 3a00JIeBaHUI YeoBEeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmuupr u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBaHHE U €r0
LIATOr€HETUYECKAas: OCHOBa», «3aKOH pACIICIUICHWS W €ro LHUTOr€HETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  TaMeT», «JlurubpumHOe  CKpeuuBaHUEY,
«uTomornyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBaHUsY, «Metio3y,
«B3auMopaeicTBie aIENbHBIX TE€HOBY», «l €HeTHMYecKue KapThl pacTeHUH,
KUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moya», «3aKOHOMEPHOCTH HAacleIO0BaHUs,
CUCIUICHHOTO C mnoJioMm», «KapuoTunsl uyenmoBeka H KUBOTHBIX», «Buubl
W3MEHUYHUBOCTHY», «MomudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropa», «I'eHeTrka rpynn KpoBu», «MyTallmoHHasi U3BMEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anmInKkauud «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«HenonHnoe pomuHupoBaHue», «Jurnbpunnoe ckpemmBanuey, «llepexpéct



XpPOMOCOM», MHKPOCKOII W MHKpompemnapaT «Jlpo3zodpuna» (HOpma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

JlaGoparopnas pabora No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO M
JUTUOPUIHOTO CKPEUIMBAHUS Y APO30(PHIIbI HA TOTOBBIX MUKPOIIpEIapaTaxy.

JlabopatopHas pabota Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
MIOCTPOEHHE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO».

JlabopatopHas pabora Ne 7. «AHanu3 MmyTauuid y Jpo30¢duibl Ha TOTOBBIX
MHKpOIIpENnaparax».

[Ipaktuueckass pabora No 2. «CocraBieHue W aHaJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W IMPOILECC. 3apOKIACHUE CEIEKIMU U JOMECTUKAIU.
VYuenue H. . BaBunoBa o0 1eHTpax TMPOUCXOXKICHUSI W MHOTO00pa3us
KYJbTYPHBIX pacTeHHi. LIeHTphl MpOHUCXOXKIEHUS AOMAIIHUX XUBOTHBIX. CoprT,
opoja, IITaMM.

CoBpeMeHHbIE METOIbI CeNeKIIMU. MaccoBbId U UHAUBUAYAIBHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUNM M KUBOTHBIX. OLIEHKa JKCTEpbEpa. bIM3KOPOICTBEHHOE
ckpemuBaHue — WHOpuAMHT. Yucras nunHus. CKpemIMBAHUE YUCTHIX JIMHUH.
['eteposuc, win rudpuaHas cuia. HepoacTBEHHOE CKpelllMBaHUE — ayTOPUIMHT.
Otnanénnas tulOpuamzanus u e€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 W
MOJIyYEHHUE TOJIMIUIOWJIOB. JIOCTHIKEHHSI CENEeKIUMU pAaCTeHUH, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciap MPOU3BOACTBA. ['€HHAsd HMHKEHEpHUs. IJTarmbl
co3nanus pexomOuHantHOoM JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepusa. Kiietounsle KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXKECHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

DKojiornyeckue W dThyeckue  mpobiembl. ['MO  —  reHeTHuecku
MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMamHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pacteHunity, «OtnanéHras ruopuausanus», «PadoTer akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekThl OHOTEeXHOMOTHM», «KileTouHble KyIbTypbl H
KJIOHHUpOBaHHeE», « KOHCTpyHpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJIOB U KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOJBl W JOCTHXKEHHUSI CEJEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHSA.

[IpeAnocbuUIKM BO3HMKHOBEHMS JBOJIOLMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMOJNIOruU. BiusiHue 3BOJIIOIMOHHONW TEOpUM HA PAa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CeugerenscTBa dBomonuu. [laneoHTonmorndeckne: MOCIENO0BATEIBHOCTD
HOSIBJIGHUST BHUJOB B TaJICOHTOJIOIMYECKON JIETONHMCH, NEPEXOJHbIe (OPMBI.
buoreorpaguueckue: cxoncTBo U pazinuuue ¢payH U (Gaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA U PA3IUuMsl SMOPHOHOB pAa3HBIX BHUIOB
NIO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHBIC, AHAJOTHYHBIE,
pyJIMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJNMYECKHX MyTed y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JapBUHU3MA. J[BMKyIME CHJIBI 3BOJNIOUMU BUAOB 10 JlapBHHY (M30BITOYHOE
pPa3sMHOXKEHUE NPHU OTPAHUUYECHHOCTH PECYPCOB, HEONPENEIEHHAsT M3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cuntetudeckas Teopus 3Bosonuu (CTD) u e€ 0OCHOBHBIE TTOJOKECHHUS.

MukpoaBomonus. [lomynsuusa Kak eIMHUIA BUIA U SBOJIIOLINH.

JBrxymue cuibl ((pakTopbl) 3BOJIIOLUM BUAOB B mpuponae. MyTaloHHbBIN
IpolecC M KOMOMHATHBHAs WM3MEHYMBOCTH. [lOMyNsAlMOHHBIE BOJHBI U Jpeid
re’oB. M3osnus 1 Murpanus.

EctecTBeHHbIil 0TOOp — HamnpaBigiomuil Qakrop sBoiouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OpPraHU3MOB KakK pe3ysabTaT 3BOMIONUH. [lpumeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h 036l M HAHO-adaNTAIIHH.

Bun wu BumooGpazoBanue. Kputepun Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

MaxkposBosonsi.  DopMbl  3BOJIOIUM:  (DUIETUYECKAs, IUBEpPreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeoOpaTuMoCTh 3BOTIOLUY.

[TponcxoxieHHEe OT HeCleUHaJu3UpOBaHHBIX NpeakoB. [Iporpeccupyromast
creuuanu3anus. AJanTUBHAS paJnalysl.

JdeMoHcTpanum:



[Toptpersr: K. JInnnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckui, K.
M. Bbap, 3. I'ekkenb, . Mromiep, A. H. CeBepiios.
TaOnuis! u cxembl: «Pa3BuTue OpraHMuEcKoro Mupa Ha 3emiiey», «3apoIbliin

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI 32
cymiectBoBanue», «EctecTBeHHbI 0TOOPY, «MHOroo0pa3ue COpTOB pacTEHU»,
«MHorooOpasue  mopox  KUBOTHbIX»,  «[lomymsmum»,  «MyTtannonnas

U3MEHUYUBOCTE», «Apomopdo3by, «Umnoamanrammm», «OO0mas aereHepanusy,
«/IBmKymue cuibl 3BodoIun», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHUe», «IIpuCIOCOOIIEHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUA00Opa30BaHUEY, « IKOIOTUUECKOE BUI000PA30BAHUEY.

OO6opynoBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU THUIAMHU OKPAaCKH,
HA0Op IUIOMOB M CeMsH, KoyuteKius «[Ipumepsl 3alMTHBIX MPUCTIOCOOIECHUN Y
KUBOTHBIX», MOJeNlb «OCHOBHBIC HAIPaBJICHUS DBOJIONHUNY, O0BEMHAS MOJEIb
«CTpoeHHEe TOJIOBHOTO MO3Ta IMTO3BOHOYHBIX).

buoreorpadguueckass kapra Mupa, KoJeKius «DopMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmojenb ammmkauus «llepexpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSTYIIKWY», MUKporpenapaT «Jpozodunay (Hopma, myTaruu (GOpMbI KPBUIBEB U
OKpPACKH Tena).

JlaGopaTopHble U NpakTHYecKue padoThbl:

Jlabopatopuass padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHUIO).

JlaGoparopnas padora Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emuie.

JloHayuHble TpEACTaBICHUS O 3apOoKICHUM KU3HU. HayuHble ruUmoress
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M NaHCHepMHs. XHUMHUYECKas
ABOIONMS. AOHOTEHHBIM CHHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MTOATBEPKACHUE XUMUUECKOW ABOMIOIMA. HavanbHble 3Tamnsl
ouosornueckoi sBomonuu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKU. llepBble KIETKM KW HMX SBOJIOIUSL.
dopmMHUpOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie mo spaMm u nepuoaaMm. Karapxei. Apxelickas u
nporepo3oiickas Hpbl. [laneoszoiickas spa u €€ mnepuojbl: KEeMOPUNUCKUH,
OpPZIOBUKCKHH, CUITyPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHM.

Me3so30lickas spa u €€ epuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass »pa ®W €€ TMepuojbl: MNaJICOTCHOBBIM, HEOrC€HOBBIM,
AHTPONOTE€HOBBIM.



XapakTepucTuka KiMMaTa U TeoJIoTHYecKuX mpoiieccoB. OCHOBHBIE ITaIlbl
HBOJIIOIIUU PACTUTEIIBHOTO M JKMBOTHOTO MHpa. Apomopdo3bl y pacTeHuid u
KUBOTHBIX. [l0siBIIEHNE, pacUBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHue »dBOJOIUU. OCHOBHBIC
CUCTEMATHYECKUE IPYMIbl OPTaHU3MOB.

OBoJIOLMA YeToBeKa. AHTPOIOJOT U Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJIECHUHN YeloBeKa. MeToabl Hu3ydeHusi aHTpororeHe3a. (CxojcrtBa u
pa3Iyus YEJIOBEKA U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cunbl  (pakropsl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHBbIA o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
W3TOTOBJIEHUE OPYIUN TPyJa, MBIILJICHUE, PEYb.

OCHOBHbIE CTAJIUM U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeku, YenoBek
yMmenbi, YemoBek mnpsaMoxonsmmi, YenoBeKk HeaHAEPTAIbCKUN, YenoBek
pasymHbii. Haxogku HCKOINaeMbIX OCTaTKOB, BpEMsl CYIIIECTBOBaHHS, 0O0JaCTh
pacnpocTpaHeHus, 00BbEM TOJI0BHOTO MO3ra, 00pa3 KU3HH, OPYIus.

Yemoreueckue pacbl. OCHOBHbIE  OOJBIIME  pPAchl:  €BPOICOUTHAS
(eBpasmiickasi),  Herpo-aBCcTpajioMjHass  (dKBAaTOpHabHAs),  MOHTOJOWIHAS
(a3uarcko-amepukaHckas).  UYepTbl  MPUCTOCOOJIECHHOCTH  MpeACTaBUTENEH
YeJIOBEUYECKUX pac K YCJIOBHUSIM CylIecTBOBaHUSA. EJWHCTBO uenoBeYeCKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpers: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. HOpu, Y.
JlapBuH.

Tabmumer 1 cxembl: «BosaukHoBeHme ConHEUHON cHCTEeMbl», «Pa3Buthe
opraHuueckoro mupa», «PactutenpHas kieTrka», <OKUBOTHasi  KIETKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPTraHUYEeCKOro MHUpPay,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHMsI YEIOBEKa U YETOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMUYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeloBeKay», «llpeBHeumue moan», «lpeBaue moan», «llepBbie
COBPEMEHHBIE JTI0JIN», «HeT0BeYECKHE pachl».

O6opynoBanue:  mynsiku  «lIpoucxoxkaenue  demoBeka»  (OOCTHI
aBCTpaJONUTEKa, MUTEKAHTPONa, HeaHAEpTaiblla, KPOMAHLOHIIA), CJICTIKA WU
HM300paKeHNs KaMEHHBIX OpYJUM TEPBOOBITHOIO YeNOBEKa (KaMHU-YOMMEPHI,
pyOusa, ckpeOna), TeOXpOHOJOrhueckas TaOnuma, KouieKiusa «Dopmbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[IpakTuueckast padora Ne 1. «M3ydyeHue uCKomaeMbIX OCTATKOB PACTECHUU U
YKUBOTHBIX B KOJIJICKITUSX).



OKcKypeHsl «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIUeCKUi My3eil).

Tema 3. Opranu3Msbl U OKpYy:Kaouas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJjauu U pa3eibl 3KOJOTHUH. METOIbl IKOJIOTrMUYECKUX
UCCIIENOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOAHAS, HA3€MHO-BO3YyIIHAs, MMOYBEHHAS,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (daktopel. Krnaccuduxamus skonornueckux (akTopoB:
abuoTuyeckue, OMOTHYECKHME M AaHTPOINOTeHHble. JleMCTBHE HKOJIOTHYECKUX
(aKTOpOB HA OPraHU3MBI.

Abunotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAN3M.
[IpucnocoOnennst  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DaKTOPOB.
buosornueckue puTMal.

buortnyeckue (hakTopBHI. Buner OMOTUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUMYECTBO). AMEHCAIH3M,
HEeUTpaiu3M. 3HaueHHEe OWOTHMYECKUX B3aMMOJEHCTBUN [JIsi CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU nomyjsauud. OCHOBHBIE IOKa3aTeNH
NOMYJISILMU: YHCIEHHOCTh, IJIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. /[mHaMyka 4uCI€HHOCTH MOIYJISIUN U €€ peryJsauus.

JdeMoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emum», «Cpeabl 0OUTaHUS
opranusMoBy», «®Potonepuoausm», «llonmymaunm», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTH MOMYJISINK UHDY30pun-Ty Penbkm», «[lumeBsie nenm».

JlaGopaTopHblie U NpaKTHYeCKHE PadoThI:

JlaGoparopnas pabora Ne 3. «Mopdosiorudeckre 0COOEHHOCTH PAaCTEHUN U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Tpaktuueckas pabota Ne 2. «Ilocy€T MIOTHOCTH MOMYJSUNA Pa3HbIX BUIOB
pacTEHUIN.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmectBo oprann3moB — OuoneHo3. CTpykTypbl OMOLIEHO3a: BHUAOBAs,
NpPOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Bunabi-nomunantel. CBsi3u B
OMOLIeHO3E.

DKkoyiornyeckue cuctembl (d9kocucteMbl). I[lonsitTue 00 »sKocucTeMe H
ounoreonenoze. DOYHKIMOHATBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduueckue (mumieBble) YPOBHM SKOCHCTeMbI. [luineBble LMW M CETH.
OcHOBHBIE TOKa3aTeIu HKOCHUCTEMBbI: Ouomacca, MNPOAYKIHUSA. DKOJIOTHUECKHE
nupamMubl: TPOAYKUMH, YHMCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETyYJIALUs, pa3BuTHe. CyKueccus.

[TpupoaHbIe IKOCUCTEMBI. DKOCHCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIU MIUPOKOJIUCTBEHHOTO Jieca.

AHTPONOTE€HHBIE  IKOCUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (akrop ycToMumBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u CTpyKTypa
ouocheprl. XKuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepbl Kak
r100aIbHOM 3KocHCTeMbl. J[MHaMuueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopots! BemiecTB U OMOT€OXUMHUYECKHE IIUKIIBI 3JIEMEHTOB (yTIepoaa,
a3oTa). 30HAIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOTEHHBIE U3MEHEHUs B Onocdepe.
['1oGanbpHbIE YKOJTOTHYECKUE TPOOTIEMBI.

CocyiiecTBOBaHuE MPUPOIBI 151 YEJI0BEUYECTBA. Coxpanenue
OoropazHooOpasusi Kak OCHOBa ycToitunBoctu 6uocdepsl. OCHOBA pallOHATBHOTO
yOpaBJICHUs] TMPUPOJHBIMU pEecypcaMu U UX HCHOIb30BaHue. JloCcTHKeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuuper u cxemsl: «llnmesbie nenu», «bHOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jjeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOTEHHBIE  BO3JICWCTBHS HA MpUPOAY», «BaxHeilmme UCTOYHHUKH
3arpsi3HEHHS BO3/lyXa W TPYHTOBBIX BOi», «[louBa — BaxkHe#IIass cocTaBisIOMas
ouocheprr», «DakTopsl Aerpaganuu nousy, «llapaukoBsiil r¢dexTy, «DakTopshl
paauoaKTUBHOIO 3arps3HeHus Ouocdepnr»y, «OOmas cTpykTypa Ouochepb»,
«PacnpocTpanenne xu3HU B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyropopot azota B mpupoze».

O6opynoBanue: Mojenb-anIukanus «Tunudable OMOIEHO3bI», TepOapwuii
«PactutenbHbie cooliiecTBa», kojuiekuuu «buoienos», «Bpenurenn BaxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TrepOapuu M KOJUIEKUMH pAacTeHUH W
YKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJOTMYECKUM TpyIaM OJHOrO BHJA,



Kpacnas xuura Poccuiickoit ®denepanmu, n300paxeHHs OXPaHAEMBIX BHJIOB
pACTEHUH U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBnuBaioTcsi TpeOOBaHUS K pe3ylibTaTaM
OCBOCHHUS  OOy4YalOIMMHCS TporpaMM  CpeaHero oOmero  o0pa3oBaHHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B CTpykType JNHMYHOCTHBIX PE3YJbTATOB OCBOECHUS Mpenmera «bHomorus»
BBIICJIEHBI CIEAYIOIIME COCTABIISIOLIME: OCO3HAHHE OOYyYarOUIMMUCS POCCUNCKON
rPaXJaHCKOM UIAEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpE/AeNICHNI0, HaJlM4yhe MOTHUBAMM K  OOy4YeHHI0  OHOJIOTHH,
LeJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TpPATUUUN pa3BUTHUS OHUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh U CHOCOOHOCTH OOYYaroIIMXCSl PyKOBOJICTBOBAThCSl B CBOEH
JEATENBHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYUIMMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIWYUE SKOJOTUYECKOrO IMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh LIEJIA U CTPOUTD KUZHEHHbIE TIIAHbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHMS NpeameTa «buonorus» QOCTUTaroTCs B
eIUHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW [EATEIbHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUMCKUMH COLUUOKYJIBTYPHBIMU, UICTOPUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMu
NOBEACHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCIHMTAHMS U
CaMOpPa3BUTHUS, Pa3BUTUA BHYTPEHHEHM NO3WLIMM JIMYHOCTH, MATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM MPABOMOPSAKY, YEJIIOBEKY TPyJa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHOIICHHS K KYyJbTYPHOMY HACIEIUI0 U
TpaguUUsAM MHOTOHAllMOHaJbHOro Hapoaa Poccuiickont ®dexnepanuu, npupoae u
OKpYXKarolleH cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS ydeOHoro mpeamera «buosorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIINXCS PYKOBOJCTBOBATHCS
chOpMHUpPOBAHHON BHYTPEHHEW TMO3WIIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHM, COOTBETCTBYIOUIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTrO OOIECTBA, PaCUIMPEHHE >KHU3HEHHOTO
ONBITAa U OMbBITA JEIATEIBHOCTH B MPOILIECCE Peaau3alli OCHOBHBIX HAIPaBICHUU
BOCIIUTATENIBHOW 1€ TENHHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh T'PAKIAHCKON MO3ULIUK 00YUaIOIIErocsl KaKk akTUBHOTO U

OTBETCTBEHHOT'O YJIEHA POCCUKCKOr0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHWU Y4YEOHBIX U MO3HABATEJbHBIX 3a/1ay, BBHIMOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKIACHUSMHU, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLMAIIBHBIM TTOJI0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIEAOBATEIBCKUX 3a7a4y, YBaXXKUTEIHHOTO
OTHOIIEHUS K MHEHHUIO OMNIMOHEHTOB TMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU IEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh pOCCHUICKOI IpaKIaHCKOMN UJEHTUYHOCTH,
MaTpUuOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH IEpPE]
PonuHoil, ropmoctu 3a CBOW Kpail, cBOO PoauHy, CBOM A3BIK M KYJIBTYDY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEIUIO U MaMATHUKAM IPUPOIBI,
JNOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uaelHas yoexxIE€HHOCTh, TOTOBHOCTh K CIY>K€HHIO M 3amure (OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTENW POCCUMCKOTO HAPOJa;

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHHUS,;

CIIOCOOHOCTh OIICHUBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJUTENSIM, CO3/IAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaguuusaMu HaposoB Poccuu;

4) 3¢CTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIECHUWE K MUPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUN;



NOHUMAaHUE 3MOLIMOHATIBHOIO BO3JEHUCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAXKEHHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0J1ArONOTyYHsA:

NMOHMMAaHWE W pean3alusi 3J0pOBOr0 M 0Oe3omacHoro oOpasa KU3HU
(3mopoBOoe  TUTaHUE, COOJNIOJICHWE TUTUEHUYECKUX TIpaBUI W HOPM,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, perysipHas ¢uznueckas
aKTUBHOCTb), O€pEeKHOr0, OTBETCTBEHHOIO W KOMIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;

MOHMMAHWE 1EHHOCTH MNpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€e30I1acHOr0 MOBEJCHHS B CUTYalUsIX, YTPOXKAIOIINUX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHHE TMOCIECACTBUN M HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HaHUE [IEHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTh K AKTHBHOM JE€ATENbHOCTH TEXHOJIOTHYECKOM M COLMAIbHON
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TaKYIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cepaM MpoPEecCUOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIaTh OCO3HAHHBIK BBHIOOp Oyaymiel mnpodeccuun ©  PeaTru30BHIBATH
COOCTBEHHbIC KU3HECHHbIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHMUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

IKOJIOTUYECKH 1IeJIeCO00pa3HOe OTHOIICHHWE K MPHPOJAE KaK MCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICEHUE YPOBHS SKOJOTUYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB M OLIEHKM MX BO3MOXHBIX TMOCJIEACTBHM ISt
OKPYXaOUIEN CPEJIbL;

OCO3HaHHE TJI00ATBHOTO XapaKkTepa JKOJOTMYECKHX MpoOJeM M IMyTed HuX
pelIeHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHMSI W YMEHUS TMpPU PEIIEHUH NpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM
IPUPOAOIIONB30BaHUEM  (COONIFOICHHE  NPAaBWJI  MOBEACHHUS B NPUPOJE,
HaIlpaBIICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIIOB,
AKOCUCTEM, OHOChEpHI);



AKTUBHOE  HENPUATUE JCUCTBHUM, NPUHOCAIIMX BPEHd  OKPYKAIOLIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTUYECKUE
MOCJIEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U NMPEAOTBpALIaTh UX;

HaJIM4YKUE PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS], IKOJIOTHYECKON KYJIbTYpBI,
OTbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaAIPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B IIO3HABATEJIbHON, KOMMYHHUKAaTUBHONM M COLMAJIbHON
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN EATEIBHOCTH 3KOJIOTHYECKON
HaIlPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKHd M OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOIO Ha JHAJIOTe
KYJBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHUDPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aUMMOJICUCTBHS MEX]TY JIIOJAbMH U MIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKkd OHOJOTMM Kak HayKd, OCO3HaHUs €€ pojau B
(GbopMUPOBaHHUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
NpeACTaBlIeHUs 00 OKpYXalolleM MHpE KakK O €IMHCTBE MPHUPOJIbI, YeOBEKa U
oOlIecTBa, B MMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pELICHUU MpodsieM
COXpaHEeHUs! IPUPOJAHOTO PABHOBECHUS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU JJII COBPEMEHHOW LMBHIIM3ALMU:
oOecrieyeHus: HOBOI'O YPOBHS Pa3BUTUS MEAMUIMHBI, CO3/JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPecypcHble  MPOOJEMbl  Pa3BUTHS
YeJIOBEUYECTBA, MIOMCKA MYTeH BBIXOJIa U3 II00AIBHBIX IKOJIOTMYECKUX MPOOIEM U
oOecrieyeHusi  nepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PAIllMOHAILHOMY
UCTIOJIb30BAaHUIO TMPHUPOIHBIX PECYpPcOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAaHUNW B LEIAX
MOBBIIICHUS OOIIe KyJbTYphl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM IPaMOTHOCTH OOydaroIuxcs, GopMHpPYEMOi
IIPU U3yYEHUH OMOJIOTHH;

NOHMMAaHUE CYLIHOCTH METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNb30BaTh MOJydyaeMble 3HAHUS [Js aHaliu3a u
OOBSICHEHHUS SIBICHUN OKPYXAIOUIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKJIIOUEHHMsSI Ha OCHOBE HAy4yHbIX (DAKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 OJYUYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
penieHus TpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHHME LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO M HCCIE0BATENbCKYIO AEATENBHOCTh HHIMBHUIYAIbHO U B IPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUID U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HaHMW MO OWOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbie pe3yiabTaThl OCBOSHUsI y4eOHOro mnpeaMera «buomaorus»
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAayYHbIC TOHSATHUS, OTPAKAIOUIUE
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB TMO3HaHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, YHEPTHUsl, SBJICHHUE, MPOIIECC,
CUCTE€Ma, Hay4YHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIIEIOBAaHUE,  HAOJIOJIEHHE,  U3MEpPEHUEe, HKCHEPUMEHT U JPYTHX),
yHUBEpCaJbHBbIC Yy4YeOHBbIC JelcTBHUs (TIO3HABaTeIbHBIE, KOMMYHHKATHBHBIC,

pEryJsiTUBHBIC), o0ecreynBaroIue dbopmupoBaHue GyHKIMOHATBHON
IPaMOTHOCTH UM  COI[MAJIbHOW KOMIETEHUUH OO0Yy4aloluxcsi, CIOCOOHOCTh
oOy4Jaronmxcs UCITI0JIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHPOBO33PCHUYCCKHE 3HAHUS W  yHUBEpPCAJIbHBIC Yy4YeOHBIC JICHCTBHS B
MO3HABATEILHON U COIMAILHOMN MTPaKTHKE.

MeranpeaMeTHble pe3yJbTaThl OCBOCHHMS IIPOTrpaMMBbl CPEIHEro OOIIEero
o0pa3oBaHus JIOJKHBI OTPaXkKaTh:

OBaanenne YHHBeEpPCaJIbHBIMH y4eOHbIMH NMO3HABATEJIbLHBIMH
JHeHCTBUSIMHU:

1) 6a30BbI€e JJOTHYECKHE IeiiCTBUS:

CaMOCTOSATEILHO  (OopMyJIHpOBaTH M aKTyaJIM3UPOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(aHanu3a, cMHTE3a, CPaBHEHHMS, KIIacCU(HUKAIIUNH, 000OIICHUS), pAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUU (BBIACIATh MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3H C JIPYTUMH TTOHATHUSIMH);

OTIPENCISITh TETN JeATEIBbHOCTH, 3aJaBas TapaMmMeTpbl W KPUTEPUH UX
JOCTKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIIBHOCTH C TIOCTABICHHBIMHU LETISIMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS Il 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU ITPUPOLBI;

CTPOUTh JIOTMYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMATPUBACMBIX
SIBIICHUSAX, (DOPMYJIMPOBATH BHIBOABI M 3aKIIFOUCHUS;

MIPUMCHSITh CXEMHO-MO/JICILHBIE cpeacTBa JUIS peACTaBICHUS
CYIIECTBCHHBIX CBSI3¢i M OTHOIICHUH B M3y4YaeMbIX OMOJIOTHYCCKUX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMH  Pa3HOIO0  pOJAA,  BBIIBICHHBIX B pa3JIMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh IUJIaH PEIICHHs] MPOOJIEMbl C Y4ETOM aHAlM3a MMEIOIIUXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AESATENbHOCTH;

KOOPAMHUPOBaTbL M  BBIIOJHATH pabOTy B  YCJIOBHUAX  peajbHOrO,
BUPTYaAJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PEUICHUH KM3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKHE IeCTBHUS:

BJIa/IETh HaBbIKAMU y4eOHO-HUCCIIEeI0BATEIbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBbIKAMU  pa3pelieHs MTpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TOMCKY METOOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3JUYHbIE BUIbl JEATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTaluy, MPeoOpa3OBaHUI0O M NPUMEHEHUI0 B Y4EeOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COIUATBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JEATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl NJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh IMOJYYEHHBIE B XOJE PpEIICHHS 33Ja4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
JeMCTBHS B MPO(PECCUOHANBHYIO CPELY;

yMETh TEPEHOCUTHh 3HAHUS B TO3HABATEIBHYI0 M MPAKTUYECKYIO 00JacTh
KU3ZHENIEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJEH, MpeiaraTb OpUrMHAJIbHBIE MOJAXOJbl U PEIICHMS,
CTaBHUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopManmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIUK (TEKCTEe Yy4eOHOTOo
nocoOusi, HAYYHO-TIOMYJIIPHOM JUTEpaType, OHOJOTMYECKHX CJIOBapsX U
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax JHaHHbIX, B VIHTepHETE), aHaIM3UPOBATH



UHGOPMAIUIO PA3TUYHBIX BUIOB U (POPM IpeaCTaBICHHS, KPUTHUYECKHA OLIEHUBAThH
e€ TOCTOBEPHOCTh M HEITPOTHBOPEUNBOCTb;

(opMyJIMpOBaTh 3allpOChl U IMPUMEHATH PA3JIMYHbIE METOABI IPU IIOUCKE U
orOope Ouosorndeckoit mHGOpMalUU, HEOOXOIUMOM JIJIsi BHIMOJHEHUSI YUEOHBIX
3azay;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOTO MCIIOJIB30BaHUs PA3IMUHbIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANbHYIO  (OpMy  TNpEACTaBICHUS
ounonornyeckoil nHpopmauu (cxeMbl, rpaduKH, JUarpaMmbl, TaOJIULBI, PUCYHKH
H Ipyroe);

UCIIOJb30BaTh HAYUYHBIH S3BIK B KayecTBe CpeAcTBa Mmpu paboTe ¢
Ouonornueckoil uHQpoOpMaluen: MNPUMEHITb XUMHUYECKUEe, (U3NUecKue Hu
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (OpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpPEACTBA
HaTJIsAHOCTH;

BJaJE€Th  HABbIKAMU  pPACIO3HABaHWA U 3allUThl  HMH(OpMalUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJ1ajieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUSIMM:

1) oOmeHue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax KHU3HU, AKTUBHO y4aCTBOBATh
B JIMajore WM JUCKYCCHU MO CYHIECTBY OOCYy)KIaeMoW TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS MpeAiaraeMoi
3a]a4M, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIMN JPYTUX YYACTHHKOB
JMaJIoTa WK JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEICTBA OOIICHMS, IMOHUMATh 3HAYCHHE
COLMAbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH IMIEPETOBOPHI;

BJIAQJIETh PAa3IMYHBIMH CHOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, TOHMMATH
HaMEpPEHUs IPYTUX JIOAEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyTupOoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

NOHUMAaTh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
pabOThI PH PEIICHUU OMOJIOTHIECKON MPOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBLIX (JOPM B3aMMOJICHCTBHS MPU PEUICHUH YIeOHOM 3a/1a4H;

BbIOMpaTh TEMAaTUKy W METOJbI COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXI0TO YJieHa KOJUIEKTHBA;



NPUHUMATh  [€JIM  COBMECTHOM  JESTEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHHUPOBATh JIEUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JECHCTBHM,
pacnpenensiath pojaud ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUMBATh Kaue€CTBO CBOETrO BKJAJa W KaXJAOr0 yYacTHUKA KOMAaH]bI B
o0l pe3yabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TMO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTpPATErHYECKOe TOBEJEHUE B Pa3IUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3zanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JUIsl BBISBICHUS MpPOOJIieM H UX
pelieHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUSX;

BBHIOMpaTh Ha OCHOBE OHMOJIOTUYECKMX 3HAHUN I1I€JIEBBIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JACHCTBHSIX M MOCTYMNKax MO OTHOILIECHHUIO K JKHUBOHU MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJTbHO OCYIIECTBIIAThH MMO3HABATEIbHYIO JIESITEIHHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B 00pa3oBaTEIbHON
JEATEeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSAITETILHO  COCTABJISITH IUTAH  PEIICHUS TpoOJieMbl ¢ Y4ETOM
UMEIOIIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacuupsTh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUI;

JIenaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pPEIICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO M TMPOSBICHUIO IIUPOKON SPYIAUIIMUA B
pa3HbIX OOJIACTSIX 3HAHUW, TOCTOSHHO TOBBLIIIATH CBOM 00pa3oBaTeNbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsiIM, BHOCUTh KOPPEKTHBBLI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM;

BIIaJIETh  HABBIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JIEHUCTBUA M MBICIUTENbHBIX TMPOLECCOB, HX pe3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PEQIIEKCUU IS OIEHKH CUTYalllH, BbIOOpa
BEPHOT'O pelIeHUS;

yMETb OIICHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh pEIHICHUS MO0 UX
CHUKEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PU AaHAIU3€ pPEe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsiTHE CedST M IPYTrUX:

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU AaHAIU3€ pPE3YJIbTAaTOB
NEeATEIIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIUH JIPYTOro YeJIOBeKa.

IHNPEJMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarhl OcBOeHHs mnporpammbl COO mno Ouonoruum Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuuueckue ais yueoHoro npeamera «buonorus»
Hay4HbI€ 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUIN 10 OCBOEHUIO, HHTEPIPETAIUU U
npeo0pa3oBaHUI0 3HAHUM, BUIBI JCSITEILHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHECHUIO 3HAHWI B PA3UYHBIX YUE€OHBIX CUTyallUsIX, a TaKXe B peaIbHBIX
YKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeaMerHbie
pe3yJIbTaThl IPEJCTABIICHBI IO TOJIaM 00yUEHHUSI.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTb 3HAHUU O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOT'O
3HaHUSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpa MU HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOCKHBIX  YUYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTHUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS] )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJIEPXKAHUE OUOJOTMYECKUX TEPMUHOB U TOHATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (oOMEeH BEIIeCTB U IpeBpalleHue
SHEPTHM), TOMEOCTa3 (CaMOPEryJIsius), YPOBHEBAS] OPTaHU3aLIMs KUBBIX CUCTEM,
CaMOBOCIIPOU3BEAEHUE (PEMPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHME Wu3JIaraTb OHWOJIOTMYECKHE Teopuu (KJIETOYHAsi, XPOMOCOMHas,
MyTaIlMOHHAsI, IICHTpalibHAs JOrMa MOJCKYJISpHON Ouonorun), 3akoHbl (I
Mengens, T. Moprana, H. Y. BaBunoBa) u y4yenus (o0 meHTpax MHOTO0OOpas3usi u
MPOUCXOKIEHUS KyJIbTypHbIX pacTeHuid H. M. BaBuioBa), onpeaensTh rpaHULIbI
WX IPUMEHUMOCTH K KUBBIM CHUCTEMaM;

YMEHHE BJIaJITh METOJaM1 HAy4YHOTO MO3HAHUs B OMOJIOTHU: HAOIIOACHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB W SIBICHUW, OPraHU3alMs U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABW)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJIY HCCIEIyEeMbIMUA BEJIMYMHAMHU, OOBSICHEHHE TMOJYyYCHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHITHI, TEOpPUA U 3aKOHOB, YMEHUE
JieJ1aTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBIJCIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpPALICHUS SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo03a,
OILUIOZIOTBOPEHUS, PA3MHOXKEHHUS, HWHIAUBUAYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSATh MOJYyYEHHbIE 3HAHUS ISl OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOU
KHU3HU C LeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBS
OKPY>KaIOIUX JII0/IeH, COOTIOCHHS] HOPM IPaMOTHOI'O TMOBEJCHHS B OKPY KaIowIei
OPUPOIHON cpejie, MOHUMaHWE HEOOXOJUMOCTH MCIOJIb30BaHUS JIOCTHUKEHUMN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHUI TUISL PalMOHAIIBHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpElIMBaHUe, CIETUICHHOE HacleIoBaHue, COCTaBISATh CXEMbI
MOHOTMOPHUIHOTO CKpPEIIMBAHMS ISl Tpe/ICKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHe paldoThl, COOMIOAAThH
npaBuiIa mpu padbote ¢ yueOHBIM U Jab0paTOPHEIM 000PYAO0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBAThb M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMs, BKIIOYAIOIIYI0 TICEBJOHAYYHbIE 3HAHMUS U3
pa3IUYHBIX UCTOYHUKOB (CpeacTBa MaccoBOW MH(OpMaLMU, HAyUYHO-TIOMYJISIPHbIE
MaTepHalibl), 3TUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OMOJIOTUH,
MeIULUHE, ONOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHbIE COOOLICHMS,
000011ass 6MoJIOTHYECKyr0 MHGOPMAIIUIO M3 HECKOJIBKUX HUCTOYHUKOB, IPaAaMOTHO
MCII0JIb30BaTh NOHATUITHBIN armapaT OMOJIOTUH.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 11
K1acce NOMKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJM OUOJIOTUH B CHCTEME Hay4YHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAYYHOTO MHMPOBO33PEHHMS, O BKJIAJE POCCUICKUX U
3apyOeXKHBIX YUYEHBIX-OMOJIIOTOB B pa3BUTHE OWMONOTHH, (PYHKIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl PEIICHUs KU3HEHHBIX 33/1a4;

YMEHHUE paCKpbIBaTh COJIep)KaHUE OMOJIOTMYECKUX TEPMHUHOB U TOHSTHI:
BU/I, MOMYJISALUSI, TeHODOH, IBOIIOLHNS, ABMKYIIUE CUIIBI ((DAKTOPHI) IBOIOIUH,
IPUCIIOCOONIEHHOCTh OPTaHMU3MOB, BH000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



HKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEAYyLUEHThl, LENu MUTaHUS,
HKOJIOTHYECKasl upamua, OnoreoreHos, onocdepa;

yMEHUE H3JIaraTb OWOJOTrMYEeCKue Teopuu (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEeOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bspa, uepenoBanus riaBHbIX HaIlpaBiIeHUH U
nyteit spomoruu A. H. CesepuioBa, yuenust o ouochepe B. . Bepnazackoro),
ONPENENATh IPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHKME YKUBBIX CHUCTEM, NPOLECCOB M SIBICHHM, OpraHu3alus U MPOBEJACHHE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJyYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JieJaTh BBIBOJIbI HA OCHOBAHUU MOJYYECHHBIX PE3YIbTATOB;

YMEHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKK CTPOCHUS OHOJOTUYECKUX
OOBEKTOB: BHJOB, MOMNYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOTeOEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEICTBEHHOM
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsl, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpraHU3MBI, IEepeHoca
BELIECTB M TIOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOIEHHBIX W3MEHEHUH B
HPKOCHUCTEMAaX CBOEUW MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOr€OXMMHYECKUX
ITUKIIOB B Onocdepe;

yMEHUE MPUMEHSTh MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JUI NPUHATUS MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HH C LENpl0 obecredeHus: Oe30IacHOCTH CBOErO 3J0pOBbS M 3J0POBBS
OKPYXaIOLUX JIOAEH, COOMI0IEHNS HOPM IPAMOTHOIO IMOBEIEHUS B OKPY KAIOIIEH
IPUPOAHON cpele, MOHMMaHWE HEOOXOJMMOCTH HCIHOJIb30BaHUS JOCTHUKEHUMN
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO TIPUPOIO0TIONIH30BAHUS;

yMEHHUE peuiaTh dJeMEHTapHble OMOJOTUYECKHUE 3a/1ayd, COCTABISTh CXEMBbI
MepeHoca BEIeCTB U DHEPTUU B IKOCUCTEeMaxX (1IeNH MUTaHus);

YMEHHE BBIMOJHITH JIA0OpATOPHBIE M MPAKTHUECKHE padOThl, COONIOAATH
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaAHUEM;

yMEHUE KPUTHYECKH OIEHMBATb M HHTEPIPETHPOBATH HUH(MOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBbIE 3HAHMUS U3
pa3IUYHBIX UCTOYHUKOB (CpeacTBa MaccoBOM MH(OpMaLMU, HAYUYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaTh  TJIOOATBHBIE  DKOJOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIIUIO;

yMEHHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHMUS,
00001m1asi 6MOJIOrMYECKy0 UHGOPMAIIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAaMOTHO
WCIIOJIb30BaTh MOHSATUWHBIN anmapat OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

buonorus xak HayKka

JKuBnIe cuCTEeMBI 1 UX opraHu3anusa

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

>KI/I3He)]e$[TeJ'IBHOCTI) KIJIIETKN

Pa3MHOXEeHME U MHIUBUAY ATBHOE PA3BUTHE
OpraHu3MOB

HacnencTBeHHOCTh M U3MEHUHBOCTD
OpTraHHu3MOB

Cenexuusi opranu3MoB. OCHOBBI
OMOTEXHOJIOTUHU

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

Koan4yecTBo 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

0.5

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c292

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

HanmeHoBaHue pa3/ie/ioB U TeM
NporpamMMel

Ne i/

OBOIIIOIMOHHAS ouoorus

Bo3HukHOBEHME M pa3BUTHE )KU3HU Ha
3emie

OpranusMsbl 1 OKpy Karomias cpeaa

COO6IH€CTBa H SKOJIOTHYCCKHNE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

0.5

2.5

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [{OK
https://m.edsoo.ru/7f41cc74

bubnuoreka [JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue
/Mlon pex. Ilaceunuka B.B., AkunonepHoe oo6mecTBo «M31arenscTBo
«IIpocBemenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6uos A.M. u npyrue
/Mlon pex. Ilaceunuka B.B., Axunonepnoe o6mectBo «31aTenscTBO

«IIpocsemenue»

METOIUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISL
O6mas 6uonorus. ba3zoseiit ypoens. 10-11 knacc. Meroaundeckoe mocooue 5681

aBTopsl: [laceunnk Bnagumup Bacunsesny,

Hcrounuk: https://rosuchebnik.ru/material/obshchaya-biologiya-bazovyy-

uroven-10-11-klass-metodicheskoe-posobie/

INMUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru



http://www.sbio.info

http://www.darwin.museum.ru
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