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IMNOACHHUTEJIBHASA 3AIINCKA

[Ipun pa3zpaboTke mnporpaMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTIpEJENICHHs] TOAXO0J0B K (OPMUPOBAHUIO COJAEpPKAHUS Y4eOHOro MpeaMmera
«buonorusty  cocraBmwiM: KoHLentyaiabHele nonoxeHus @OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIEH, COJEp)KaHMs, pPE3yJlbTaToB OOy4YeHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHHUS 00 OOIINX LENIX U
OPUHIMIAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obuiero oOpazoBanusi B Poccuiickoii ®enepanuu, a Takke MOJOXKEHUS O
cneruduke 6uonoruu, €€ 3HAYCHUH B TO3HAHWUHU JKHBOUW MIPUPOIBI U 0OCCTICUCHUH
CYIIIECTBOBAHMS YeIOBEYECKOTO 00ImiecTBa. COrylacCHO Ha3BaHHBIM MOJIOKEHUSIM,
OTIpEJICICHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu JaéT MPEACTaBICHUE O LeNiax, 00 oOmei
CTpaTeruu OOy4YeHHs], BOCHUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CPEICTBAMU
yueOHOTO Tmipeameta «buonorus», ompeaenser o00sS3aTeIbHOE MPEAMETHOE
Collep)KaHWe, €ro CTPYKTypy, pacupeneieHue Io pasieraM H  Temaw,
PEKOMEHIyeMYI0 MOCJIeI0BATEIbHOCTh U3YUEHHUsI YUYeOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTMKA 00pa30BaTEILHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuxcs.

B nmnporpaMmvMe 1m0 OuoONOTMH TaKXe YUYWTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yjibTaTaM
oOyyeHus B (OPMUPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbHOU
JeATeIbHOCTH/YU4eOHbIX JEHCTBUI OO0ydYarolMXCcsi MO OCBOCHHUIO COJIEpKaHUs
OMOJIOrMYecKOro 00pa30BaHuUS.

B nporpamme no ouonorun (10—11 kmaccel, 0a30BbIil ypOBEHB) peain30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYE€HHUM OWoOJoruu, Onarojapss 4emy B Hel
MPOCMATPUBAETCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMW, CBS3AaHHBIX C
(dbopMHpOBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUSI, IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, YKOJOTHIECKOTO MBIIUICHHUS, TPEACTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OEpEeKHBIM OTHOIICHHUEM K OKpYXalolehd MPUPOTHON cpene.
[ToaToMy Hapsimy ¢ u3ydyeHHeM OOLIEOMOOTUYECKUX TEOPHUH, a TakkKe 3HaHHUM O
CTPOCHHH >KUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOIb30BAHUIO
MIOJTYYCHHBIX 3HAHUH B MTOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCIe: TMpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JI€BaHUI YETOBEKA, MEIUKO-
TeHEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTUYECKU
LEJeCO00pa3HOro MOBEIECHHUS B OKpYy)KaroUledl NpUpOJHOM cpele, aHanu3a
BIUSTHUS XO3SUCTBEHHOW JACSATEIBPHOCTH YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX WU
MCKYCCTBEHHBIX IKOCUCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHON HAMPABICHHOCTH



yaeOHOTO TpenMera «buomorusy MpOIUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHUS
YCJIOBUM TSI PEIICHUS OJTHOM M3 aKTyallbHBIX 3aJlay MIKOJBLHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoOTOpas mpeamnonaraeT (opMHUpOBaHHE Y  OOyYaronIuxcs
CIIOCOOHOCTH aJalTUPOBAThCA K M3MECHCHHSIM JIUHAMUYHO Pa3BUBAIOIICTOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpemHero ooOmero o0pa3oBaHMs 3aHUMACT BaXHOE
mecto. OHa obecrieunBaeT (GopMUpOBaHUE y OOYYArONIUXCS MPEICTABICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HAHUS O KUBOW mpupone, €&
OTJIUYHUTEIIBHBIX TPU3HAKaX — yPOBHEBOW OpraHW3alldd M DBOJIOIUHU, CO3IaET
yCJIOBHSI  JUJIS:  TIO3HAHWS  3aKOHOB  JKMBOW  MPHUPOIBI,  (OPMHUPOBAHUS
(GyHKIIMOHATBHOM T'PAMOTHOCTH, HABBIKOB 370pPOBOTO M Oe3omacHoro ooOpasa
KU3HH, IKOJIOTUIECKOTO MBIITUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOUW MPUPOJIC
U YEJIOBEKY.

Bosbiioe 3Ha4eHHEe OMOIOTHS UMEET TaKXKe IS PEIICHUS BOCTIMTATCIIBHBIX
pa3BUBAIOIIMX  3a7ad  CpeaHero  odmero  oOpa3oBaHus,  COIMAIM3ALNN
oOyuaromuxcs. M3ydenne 6uonoruu obecrednBaeT yCiaoBHsl it (HOPMHUPOBAHUS
UHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX U HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETHUYECKOW KYJIbTYpPHI, CIIOCOOCTBYET HMHTETpAIlMd OMOJOTHYCCKUX 3HAHUU C
MIPEICTABIICHUSMH U3 JIPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (PH3UKH, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJOKEHHS O TpEIHA3HAYCHUH YYEOHOTO MpeaMeTa
«buonorusi» COCTaBWJIM OCHOBY I ONpPENEICHUs IMOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €ro COJAEpKaHus, TMPEeACTaBICHHOr0 B Iporpamme I
OHOJIOTUH.

Ot6op comepxkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIHNA KYJIbTYpOCOOOPA3HOTO TIOIX0/1a, B COOTBETCTBHH C
KOTOPBIM OO0y4YarImuecs: JOJDKHBI OCBOUTH 3HAHWS W YMEHHS, 3HAYUMBIC IS
dbopmupoBanusa OO0IIEH KyJIbTYpbI, OMPECIAIONME aJeKBaTHOE TIOBEJCHHE
YeJloBeKa B OKpYXKarolleld MPUPOAHOUW cpejie, BOCTPEOOBAHHBIC B MOBCEIHEBHOMN
KU3HU U MPAKTUYECKOW AesTeabHOCTH. Oco00e MECTO B 3TOM cHUCTeME 3HaHUU
3aHUMAIOT DJIEMEHTHI COJIEPKAHMS, KOTOPBIC CITy>KaT OCHOBOM JIJIsi (JOPMUPOBAHUS
MIPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
IIEHHOCTHBIX  OPHCHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIONIUX  T'yYMaHH3aIluu
OMOJIOrMYECKOT0 00pa30BaHMS.

CTpyKTypUpOBaHUE COJACpX)aHUS YYEOHOrOo MaTepuaja B TPOrpaMme II0
OMOJIOTUY OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTIUYUTENIbHBIX OCOOCHHOCTSIX JKUBOW MPHUPOBI, O €€ YPOBHEBOM OpraHu3aiiuu u
HBOJIFOITMHU. B COOTBETCTBUHU C 3THM B CTPYKType y4eOHOTO mpeameTa «bronorus
BBIJICJICHBI CIICIYIONINE COJepKaTeIbHbIe TUHUU: «bronorus kak Hayka. MeToss
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosormdeckas cuctemay, «OpraHu3M Kak



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

Ilenp u3yueHus ydeOHoro npeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHH
UCTIONb30BaTh 3TH 3HAHMS IJIS TPAMOTHBIX JEHCTBHII B OTHOIIEHHWU OOBEKTOB
KUBOU MPUPOABI M PEIICHUS Pa3IMUHBIX )KU3HEHHBIX MPOOIIEM.

JlocTrkeHue 1esid u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YpOBHE 00ecrneunBaeTCs peleHUEM CIIeAYIOIUX 3a1a4:

OCBOCHHE OO0YYaIOIIMMHUCS CHCTEMBbl 3HAaHUU O OHOJIOTMYECKUX TEOPUSX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIYKAIIUX OCHOBOU
s (OpMHUPOBAHMS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHUHE MHUPA, 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 Mpoliecce aHaM3a JaHHBIX O IMYyTSIX Pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UAEH M MOAXOJ0B K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OPraHU3aLUU;

CTAaHOBJICHHE y oOOydarommxcsd oO0mel KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATh M OILICHUBATH SIBJICHUS OKPY’KAIOILIETO
MUpa KMUBOW HPHUPOJbl HAa OCHOBAaHMM 3HAHUM U OIBITA, IOJYYEHHBIX IpHU
H3YUYCeHUH OMOJIOTHH;

dopMupoBaHrHEe Yy OOYy4YalOIIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHWW B MPAKTUYECKOW JAESTENBHOCTU YEJIOBEKA, Pa3BUTHHU
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOIUI U arpoONOTEXHOJIOTUIA;

BOCHHTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTHM IO3HAHUS UYEJIOBEKOM HKHBOU
IPUPObI, HEOOXOAUMOCTU OEPEKHOIO OTHOIICHUS K HEH, COOIOIEHUS] STUYECKUX
HOPM IPHU IPOBEICHUH OMOJIOTMYECKUX UCCIEI0BaHUM;

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

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIIbHOCTH M0 OTHOILIEHHUIO K OKPY’KaolIeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIIOJEHHE Mep MNPOPUIAKTUKU
3a00JIeBaHUM.

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



Jlist m3ydennst 6noaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
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.

MeTo1bI TO3HAHUS KUBOM IPUPOBI (HAOIIOEHUE, SIKCIIEPUMEHT, ONTUCAaHUE,
U3MEpeHue, KiaccupuKalus, MOJEIUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS JKUBOU MIPUPOJIBI.

JlabopaTopHbIe M IpaKkTHYecKue 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 HEOPTraHUYECKON MPUPOIbI.

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

JlemoHcTpanum:

Tabnuupl u cxeMbl: «OCHOBHBIE TPU3HAKU >KU3HW», «YPOBHU OpraHu3aluu
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 MHUHEpalIbHBIX BellecTB B KkieTke. lloanepxanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u crpoeHre OeIKOB. AMUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3zameHumble ¥ 3aMEHUMbIE aMUHOKHUCIOTHl. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKydbl (TEpBUYHASL, BTOPUYHAs, TpPETUYHAS U
YETBEPTUYHASl CTPYKTypa). XUMHUUYECKHE CBOWCTBa Oe€lkoB. buonornueckue
byHKIUNU OEITKOB.



depmeHTHl — Ouosiorudyeckue Kartanuzatopel. CTpoenue QepmeHTa:
aKTUBHBIA TEHTp, cyOctparHas crneuuduanocts. Kodepmentsl. BuramuHsbl.
OTnnuus pepMEHTOB OT HEOPTAHUUECKUX KaTaJllu3aTOPOB.

VYraeBoasl: MoHocaxapuabl (TJIOKO3a, pubo3a U Je30KCUpud03a),
aucaxapujipl - (caxaposa, JaKTo3a) M ToyiMcaxapuiibl  (Kpaxmas, TJIMKOTEH,
HeIT0103a). buonornueckue GyHKIUU YTIIEBOAOB.

Jlumuael:  Tpurmuuepunbl, Qocdomunuael, crepouasl. [ uapoduIBHO-
runpodoOHble  cBoiicTBa. buonormyeckue ¢yHkuuu JunuaoB. 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. KiletouHas 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 OeJKa.

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, MIMKOKAIMKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, e€ ceorictBa U pyHkuuu. [lutomnasma u eé
opraHousibl. OpHomeMOpanHble opraHoujbl kinetku: OIIC, ammapart Ionbaxw,
In30COMBI. I10yaBTOHOMHBIE OpPraHOWIbI KIETKH: MHUTOXOHIPHUH, IUIACTHIBI.
[IpoucxoxieHne MUTOXOHJpUM W Tiactud. Bunabl mnactun. HememOpannbie
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 MPUPOAEY.

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, W3MEPEHMI, SKCIEPUMEHTOB, MHUKpPONpPENapaTbl pPacCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATBHBIX KJIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

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

Jlabopatopnas 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) — JIB€ 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.

XeMOCHHTE3. XEeMOCUHTE3UPYIOUIEe OaKTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3emiIe.

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 dbocdhopunupoBaHnue. OdhekTuBHOCTD
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 TpaHcasauuu. KoaupoBanue amMuHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMsbl ku3HN — BUpYChl. cTopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOEHHOCTHM CTPOEGHHUS M JKM3HEHHOTO LHMKJIa BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHuid, MKUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc mmmynonedurura genoeka (BUY) — Bozoymurens CITU/]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, «Metadbonuzm», «MHUTOXOHIPUSY,
«JHepreTudyeckuit oomen», «Xiopomiacty, «Potocunres», «Crpoenue JJHK»,
«Ctpoenue u pyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHuecKuii Koy,
«Bupyco», «baktepuodarn», «Ctpoenue u xu3HeHHbIN 1ukia Bupyca CIIN/a,
oaxTepuodaray, «Pemmukarms JJHK».

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 LMK KieTku. MHTepdaza U MuUTO3.
[Iporecchl, mpoTekatonue B uHTepdasze. Pernmukanus — peakiys MaTPUYHOTO
cunteza JIHK. Crpoenne XxpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JIumionHeIi W TAluIOWJIHBIA  XpOMOCOMHBIE  HAOOphL.  XpOMaTHUBI.
[{utonoruuyeckue OCHOBBI PA3MHOXEHHUS W  MHAUBHUIYAJbHOIO  PAa3BUTHUSA
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, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHNe, BETeTaTUBHOE pa3MHOXKeHUe. VICKyCcCTBEHHOE KIIOHUPOBAHHE
OpPraHUu3MOB, €r0 3HAYEHUE JIJIS CEJICKIIUU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meito3. Crangun Mmeio3za. Ilporecchl, Npoucxoadiive Ha CTagusx Menosa.
[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 (CrepMaTo30u[l, 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
MOCTAMOPUOHAIBLHOTO Pa3BUTHUS: TMpPsAMOE, HENnpsMoe (JTuduHOYHOE). Brusnue



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

Poct u pasButne pacteHuil. OHTOr€HE3 IIBETKOBOTO PAaCTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «@DOpMbl pa3MHOKEHHUS OPraHU3MOBY», «JIBoiiHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOXKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuit», «CTpoeHHE TOJNOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knerounsiii mukin», «Pemmukauus JHK», «Mutos»,
«Menos», «Ilpsamoe n HenpsiMoe pa3BUTHEY», «['amMeToreHe3 y MIEKONUTAKOIUX U
yesnoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

Ob6opynoBaHue: MHKPOCKOTI, MHKpPOITIpEnapaTsl «CrniepMato3ou bl
MJIEKOIIUTAIOLIEro», «ShlekneTka miekonuraromero», «Kapuoknnes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanuusa «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

JlabopatopHass pabora Ne 3. «HabGmronmenue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

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

Tema 6. HacjieiCTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Vlctopus pa3BUTHs reHETUKHU. POk nuroiaoruu
U HSMOPHOJIOTUU B CTAHOBJICHUM TEHETHUKH. BKiiag poccuUicKuX M 3apyOekHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeETOJbl TEHETUKH (TUOPHUI0JIOrHYECKU,
UTOI€HETUYECKUH, MOJEKYISIpHO-TeHEeTHUeCKUi1). (OCHOBHBIE TI'€HETHUUYECKHUE
noHATHUsA. [ eHeTu4YecKass CHMBOJIMKA, UCMOJIb3yEeMasl B CXeMax CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MonorubpuHoe CKpenBaHue. 3aKOH eIuHOo00pa3uss THOPUIIOB TIEPBOTO
nokoyieHus. IIpaBuno gomMuHMpOBaHMsS. 3aKOH pACIHICIUICHUS IPHU3HAKOB.
['unoresa yncrotel ramer. [1oiHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpeluBaHMe. 3aKOH  HE3aBHUCHUMOTO  HAclleJJOBaHUS
npu3HakoB.  lluToreHeTndeckne  OCHOBBI  JUTHOPHUIHOTO  CKpEUIMBAHUS.
AHanu3upyolee ckpenuBanue. Fcnoap30BaHne aHATU3UPYIOUIETO CKPEITUBAHUS
TSl OTIpENIeSICHUsI TeHOTUIIa OCOOU.

CuernenHoe HacnefoBanwe mnpuszHakoB. Pabora T. Moprama 1o
CLEIUICHHOMY HAaCJIEJOBAaHHUIO N'eHOB. HapylieHue cueruieHus reHOB B pe3yJibTaTe
KpOCCHHIOBEpa.

XpOMOCOMHas TEOPHS HACIIEACTBEHHOCTHU. [ eHeTuYeCKue KapThl.



['enernka mosia. XpoMOCOMHOE OIPENEICHUE M0JIa. AyTOCOMBI U TOJIOBBIE
xpomMocoMbl. ['omoramernele M rereporaMeTrHeie OpraHu3mbl. HacnepoBanue
IIPU3HAKOB, CLIEIJICHHBIX C I1OJIOM.

N3MeHunBOCTh. BHibl ”3MEHYMBOCTHU: HEHACTIECICTBEHHAS! K HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  U3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(UKATMOHHOW U3MEHUYMBOCTU. BapuanmoHHbIi psiJi 1 BapuallUOHHASI KPUBAs.
Hopma peakunu npuszHaka. KonuuecTBEHHbIE M KAaYECTBEHHBIE NPU3HAKU U HX
HOpMa peakiuu. CBoCTBAa MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrtBeHHasi, WM TE€HOTUIIMYECKas, HU3MEHUYMBOCTh. KoMOWHAaTHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpPOLECC — OCHOBA KOMOWHATMBHOMU
W3MEHYHUBOCTU. MyTalnmoHHasi U3BMEeHUYUBOCTh. Kitaccudukanusi MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpU4HHBI MyTanuii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaclencTBeHHOM n3menunBoctu H. . BaBuiiosa.

BuesdnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTD.

['enernka uyenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METOAbI T€HETHUKHU
YyeJIOBEKa: T€HEeaJIOTMYECKNM, OJTM3HEI[OBBIHM, IIMTOICHETHYECKHUI, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE OIIPEEIICHUE TEHOTHUIIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T11P-anamu3a. HacmencTtBennnie 3a0oJjieBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
0OJIe3HU C HACJEIACTBEHHOM MPEeApacHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
CoMarnueckue M reHepaTuBHble MyTanuu. CTBONOBBIE KJIETKH. [IpuHIUIIBL
310pOBOTro 00pa3a KW3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
Oomne3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTUpPOBaHME. 3HAUCHUE MEIUIIMHCKON
TEHETUKU B MPEJOTBPAIICHUU U JICYEHUU FeHETUUECKUX 3a00JI€BaHUM YeoBeKa.

JlemoHcTpanum:

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

Tabmuiet w cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAaHWE M €ro
LUTOTCHETUYECKAsd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYECKas
OCHOBa», «3aKOH  YHCTOTBI  TaMeT», «JlurubpumHOe  CKpeuuBaHUEY,
«uTomornyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBaHUsY, «Metio3y,
«B3aumoneiicTBue aJUieNIbHBIX TE€HOB», «l'eHeTMYeckue KapThl paACTEHU,
JKUBOTHBIX U 4eJoBeKay», «l'eHeTnka mona», «3aKOHOMEPHOCTHU HAaCIeIOBaHUs,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunsl uyenmoBeka © JKUBOTHBIX», «Buubl
W3MEHUYHUBOCTHY», «MomudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropay, «I'eHeTuka rpynn KpoBu», «MyTallnoHHasi U3BMEHUYUBOCTDY.

O6opynoBaHue: MoJenu-anmivkanuu «MoOHOTHOpUIHOE CKpElIUBaHUE,
«HenonHnoe pomuHupoBaHue», «Jurubpunnoe ckpemmBanuey, «llepexpéct



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

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

JlaGoparopnas pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIAHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO30(PHIIbI HA TOTOBBIX MUKPOIIpEIapaTaxy.

JlabopatopHast pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON W3MEHUNBOCTH,
MIOCTPOEHHE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBO».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(puibl Ha TOTOBBIX
MHKpOIIpENnaparax».

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

Tema 7. Cenexkunst opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W IMPOILECC. 3apOKIACHUE CEIEKIMU U JOMECTUKAIU.
VYuenue H. . BaBunoBa o0 1eHTpaXx MPOUCXOXKICHUS U MHOTro0o0pas3us
KYJbTYPHBIX pacTeHHi. LIeHTphl MpOHUCXOXKIEHUS AOMAIIHUX XUBOTHBIX. CoprT,
opoja, IITaMM.

CoBpeMeHHbIE METOIbI CeleKIUU. MaccoBBI U UHANBUIYATBbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUNM M KUBOTHBIX. OLIEHKa JKCTEpbEpa. bIM3KOPOICTBEHHOE
ckpemuBaHue — WHOpuAMHT. Yucras nunHus. CKpemIMBAHUE YUCTHIX JIMHUH.
['eteposuc, win rudpuaHas cuia. HepoacTBEHHOE CKpelllMBaHUE — ayTOPUIMHT.
Otnanénnas rtulOpuamsanus U e€ ycmexu. VICKyCCTBEHHBIH 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 KyJIbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

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

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

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

O06opynoBaHUe: MYJISIKH TIOJIOB U KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlaGopaTopHble U NpakTHYecKue padoThi:

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. DBoTIOLIMOHHAN 0HOJIOTHA.

[IpeAnocbuUIKM BO3HMKHOBEHMS JBOJIOLMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue 3>BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CeugerenscTBa dBomonuu. [laneoHTonmorndeckne: MOCIENO0BATEIBHOCTD
NOSIBJIGHUST BHUJOB B TMaJICOHTOJOTHYECKON JIETOMHCH, MEPEXOAHbIE (OPMBI.
buoreorpaguueckue: cxoncTBo U pazinuuue ¢payH U (Gaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA W PA3IUuMsl SMOPHOHOB PpAa3HBIX BHUIOB
NIO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHBIC, AHAJOTHYHBIE,
pyJIMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX IMyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JapBUHU3MA. J[BHKyIME CHJIBI 3BOJIOUMU BUAOB 10 JlapBUHY (M30BITOYHOE
pPa3sMHOXKEHUE NPU OTPAHUYECHHOCTH PECYPCOB, HEONPENEIEHHAsT M3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

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

MukpoaBomonus. [lomynsuusa Kak eIMHUIA BUIA U SBOJIIOLINH.

JIBrxymue cuibl ((pakTopbl) 3BOJIOLMH BUAOB B MpHUpojae. MyTallMOHHBIN
IpolecC M KOMOMHATHBHAs WM3MEHYMBOCTH. [lOMyNsAlMOHHBIE BOJHBI U Jpeid
re’oB. M3osanus 1 Murpamus.

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

[Tprcnoco0neHHOCTh OpPraHU3MOB KakK pe3ylbTaT 3BomoIuu. [lpumeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h 036l M HAHOATATITAIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrH4ecKoe.

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

[TponcxoxieHHEe OT HeCleUHaJu3UpOBaHHBIX NpeakoB. [Iporpeccupyromast
crenuanu3anvsa. AIanTUBHAS paIAALIUS.

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», «Apomopdo3b», «Umnoamanramum», «OO0mmas aereHepanusy,
«/IBmKymue cuibl 3BoMoIUN», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHUe», «IIpuCIOCOOIIEHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUA000pa30BaHUE, « IKOJIOTUUECKOE BUA000OpA30BAHUEY.

OO6opynoBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU THUIAMHU OKPAaCKH,
HA0Op IUIOMOB U CeMsiH, KoyuteKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJeNlb «OCHOBHBIC HAIPaBJICHUS DBOJIONHUNY, O0BEMHAS MOJEIb
«CTpoeHHEe TOJIOBHOTO MO3Ta IMTO3BOHOYHBIX).

buoreorpadguueckas kapra wMupa, 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 ¥ pakTHYecKue padoThbl:

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

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

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emuie.

JloHaydHble TpPEACTaBICHUS O 3apOXKJICHUM XKWU3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M TaHCmepMus. XUMHUYeCKas
ABOIONMS. AOHOTEHHBIM CHHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEePUMEHTAIBHOE MOJATBEPKICHUE XUMUYECKOU HBOMONMK. HauansHbie 3Tanbl
ouosornuecko sBomonuu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. IlepBble KIETKM W HX HBOJIIOLMS.
dopmMHUpOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie mo spaMm u nepuoaam. Karapxei. Apxelickas u
npotepo3oiickas Hpbl. llaneo3olickas spa u €€ mnepuoiabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

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

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



XapakTepucTuka KiMMaTa U TeoJIoOTMYeCKuX mpoiieccoB. OCHOBHBIE ITaIlb
HBOJIIOIIUU PACTUTEIIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [l0siBIIEHNE, pacUBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

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

OBoJIOLMA YeToBeKa. AHTPOIOJOT U Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUM YesnoBeka. MeToabl u3ydeHus aHTponoreHe3a. (CxolcTBa U
pa3Iyus YEJIOBEKA U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBuwxymue  cuibsl  (pakrtopsl) — aHTpomnoreHne3a.  HacneactBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHBbIA o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
W3TOTOBJIEHUE OPYIUN TPyAa, MBIIIJIEHUE, PEYb.

OCHOBHbIE CTAJIUM U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeku, YenoBek
yMmenbi, YemoBek mnpsaMoxonsmmi, YenoBeKk HeaHAEPTAIbCKUN, YenoBek
pasymHbii. Haxogku HCKOINaeMbIX OCTaTKOB, BpEMsl CYIIIECTBOBaHHS, 0O0JaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHU.

Yemoreueckue pacbl. OCHOBHbIE  OOJBIIME  pPAchl:  €BPOICOUTHAS
(eBpasmiickasi),  Herpo-aBCcTpajioMjHass  (dKBAaTOpHabHAs),  MOHTOJOWIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTOCOOJIECHHOCTH  MpeJICTaBUTENEH
YeJIOBEUYECKUX pac K YCJIOBHUSIM CyIIEeCTBOBaHHUA. EMWHCTBO uenoBeYeCKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabmuer 1 cxembl: «Bo3aukHOoBeHHMe COJIHEUHON CHCTEMBI», «Pa3Buthe
opraHuueckoro mupa», «PactutenpHas kieTrka», <OKUBOTHasi  KIETKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPTraHUYEeCKOro MHUpay,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHMsI YEIOBEKa U YETOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKay», «llpeBHeimmue moan», «peBaue moan», «llepBbie
COBPEMEHHBIE JTI0JIN», «HeT0BeYECKHE pachl».

O6opynoBanue:  mynsiku  «lIpoucxoxkaenue  demoBeka»  (OOCTHI
aBCTpaJONUTEKa, MUTEKAHTPONa, HeaHJepTaliblla, KPOMAHbOHIIA), CJICNKH WU
HM300paKeHNs KaMEHHBIX OpYJUM TEPBOOBITHOIO YeNOBEKa (KaMHU-YOMMEPHI,
pyOuia, ckpeOna), TreoXpoHOJoruueckass Taonuma, KoyuieKius «DopMbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[TpakTtuueckast padora Ne 1. «M3ydeHue UCKOmaeMbIX OCTATKOB PacCTEHUU 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. 3aauu U pa3Jieibl SKOJIOTHH. MeTOoIbl HIKOJIOTHYECKUX
UCCJIeI0BaHU. DKOJIOIrMUYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOAHAS, HA3€MHO-BO3YyIIHAs, MMOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (daktopel. Krnaccuduxamus skonornueckux (akTopoB:
abnoTuyeckue, OMOTHYECKHME U AaHTpOINOreHHnle. JIeCTBUE HKOIOTHYECKUX
(aKTOpOB HA OPraHU3MBI.

Abunotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAU3M.
[IpucnocoOnennst  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DaKTOPOB.
buosornueckue puTMal.

buortnyeckue (hakTopBHI. Buner OMOTUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEeUTpaiu3M. 3HaueHHEe OWOTHMYECKUX B3aMMOJEHCTBUN [JIsi CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyjsiuud. OCHOBHBIE TOKa3aTelu
NOMYJISILMU: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, HPHUPOCT,
Murpanus. /[mHaMyka 4uCI€HHOCTH MOIYJISIUN U €€ peryJsauus.

JdeMoHcTpanum:

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

Tabmuubl u cxemsl: kapta «lIpupogssie 30HbI 3emum», «Cpeabl 0OUTaHHS
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCIEHHOCTH MOMYJISINK UHDY30pun-Ty Penbkm», «[lumeBsie nenm».

JlaGopaTopHblie U NpaKTHYeCKHE PadoThI:

JlaGoparopnas pabora Ne 3. «Mopdosnornyeckre 0COOEHHOCTU PACTEHUM U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BrnussHre cBeTa Ha POCT W Pa3BUTHE YEPECHKOB
KOJIeyCay.

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

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmecTBo opraHu3mMoB — OuoneHo3. CTpykTypbl OMOLIEHO3a: BHAOBAs,
NpPOCTpaHCTBEHHasA, Tpoduueckas (muimieBasi). Bunbi-nomunantel. CBs3u B
OMOLIeHO3E.

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



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckune (muineBbie) YPOBHU OKOCUCTEMBI. [luieBble I1emd W CETH.
OcHOBHBIE TOKa3aTeIu HKOCHUCTEMBbI: Ouomacca, MNPOAYKIHUSA. DKOJIOTHUECKHE
nupamMubl: TPOAYKUMH, YHMCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTh, CAMOPETYJIALMs, pa3BuTHe. CyKIeccus.

[TpupoaHble IKOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOIO
WJIU MIUPOKOJIUCTBEHHOTO Jieca.

AHTPONOTE€HHBIE  IKOCUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM 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.

KpyroBopoThI BEmIeCTB U OMOTEOXMMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepoa,
a30Ta). 30HAbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyiiecTBOBaHuE MPUPOIBI 151 YEJI0BEUYECTBA. CoxpaHnenue
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. Bepuanckuii.

Tabnuiel u cxembl: «llumessle nenn», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jjeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOTEHHBIE  BO3JCHCTBHUS Ha Ipupody», «BaxHelmme HUCTOYHUKHU
3arpsi3HEHHS BO3/lyXa W TPYHTOBBIX BOi», «[louBa — BaxkHe#IIass cocTaBisIOMas
ouochepr», «DakTopsl Aerpaganuu nousy, «llapaukoBsiil 3¢ dexT», «DakTopbl
paauoaKTUBHOIO 3arps3HeHus Ouocdepnr»y, «OOmas cTpykTypa Ouochepb»,
«PacnpocTpanenne xKu3HU B Ouochepe», «O30HOBBII dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B 6uochepe», «KpyroBopot azota B Ipupoae».

O6opynoBanue: Mojenb-anIukanus «Tunudable OMOIEHO3bI», TepOapwuii
«PactutenbHbie cooliiecTBa», kojuiekuuu «buoienos», «Bpenurenn BaxHEUIINX
CEIbCKOXO3SIMCTBEHHBIX KYJbTYp», TepOoapuul ¢ KOJUIEKIUM PACTEHUH U
YKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJOTMYECKUM TpyIaM OJHOrO BHJA,



Kpacnas xuura Poccuiickoit ®enepannu, n300paxeHHs OXPaHSIEMBIX BHIOB
pACTEHUH U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbBTATBI OCBOEHUA IIPOIT'PAMMBI 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 MNpenmera «buomorus»
BBIICJIEHBI CIEAYIOIIME COCTABIISIOLIME: OCO3HAHHE OOYyYarOUIMMUCS POCCUNCKON
rPaXJaHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpE/IENeHNI0, HaJlu4yue MOTHBAallMM K  OOy4YeHHI0  OHOJOoTrHuH,
LeJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TpPATUUUN pa3BUTHUS OHUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh U CHOCOOHOCTh OOYYAlOIIMXCS PYKOBOJICTBOBAThCS B CBOEH
JEATENBHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIWYUE SKOJOTUYECKOrO IMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh LIEJIA U CTPOUTD KUZHEHHbIE TIIAHbI.

JImyHOCTHBIE pe3yJIbTaTBl OCBOCHHUs mpenmera «buonorus» AoCTUraroTcs B
eIUHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUMCKUMH COLUUOKYJIBTYPHBIMU, UICTOPUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMu
NOBEJACHUSI U CIOCOOCTBYIOT NpOLIECCaM CAMOIIO3HAHMS, CAaMOBOCHUTAHUS U
CaMOpPa3BUTHUS, pPa3BUTUSA BHYTPEHHEHM NO3WLIMM JIMYHOCTH, MATPUOTU3MA,
YBAXKEHUS K 3aKOHY WM MPABOMOPSAKY, YEJIIOBEKY TPyJa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHOIICHHS K KYyJbTYPHOMY HACIEIUI0 U
TpaguUMsAM MHOTOHAllMOHaJbHOro Hapoaa Poccuiickoii dexepainuu, Npupoae u
OKpYXKarolleH cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHUsS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIINXCS PYKOBOJCTBOBATHCS
chOpMHUpPOBAHHON BHYTPEHHEW TMO3WIIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMW, TO3WTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBA, PACUIMPEHHE >KHU3HEHHOTO
ONBITAa U OMbBITA JEIATEIBHOCTH B MPOILIECCE Peaau3alli OCHOBHBIX HAIPaBICHUU
BOCIIUTATENIBHOW 1€ TENHHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOr0 BOCTIMTAHUS:

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

OTBETCTBEHHOT'O YJIEHA POCCUKCKOr0 OOIIECTBA;



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

TOTOBHOCTb K COBMECTHOM TBOPUYECKON JAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAIIBHBIM TTOJI0KEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIEAOBATEIBCKUX 3a7a4y, YBaXXKUTEIHHOTO
OTHONIICHUS K MHEHHUIO ONIMOHEHTOB TMpHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU IEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh pOCCHUICKOI IpaKIaHCKOMN UJEHTUYHOCTH,
MaTpuoOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpE]
PonuHoil, ropmoctu 3a CBOW Kpail, cBOXO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uaenHas yOexxIE€HHOCTb, TOTOBHOCTh K CIIY)KE€HHMIO M 3amure OTeuecTtsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTENW POCCUMCKOTO HAPOJa;

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHHUS,;

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

OCO3HAHHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

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

4) 3¢CTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYAsi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUN;



NOHUMAaHUE 3MOLIMOHATIBHOIO BO3JEHUCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAXKEHHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUYECKON JIMYHOCTH;

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

NMOHMMAaHWE W pean3alusi 3J0pOBOr0 M 0Oe3omacHoro oOpasa KU3HU
(3mopoBOoe  TUTaHWE, COOJIOJICHHE TUTMEHWYECKUX TPaBUI U HOPM,
cOalaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXa, pEryspHas Quanyeckas
aKTUBHOCTb), O€pEeKHOr0, OTBETCTBEHHOIO W KOMIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;

NMOHMMAHWE 1EHHOCTH MpPaBUJ HWHJIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€e30I1acHOT0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIIUX 3/JOPOBBIO U JKU3HHU JIIOJICH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCcTBa, TPy 10Jto0ue;

TOTOBHOCTh K AKTHBHOW JI€ATETBHOCTH TEXHOJIOTMYECKOM M COIUaIbHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TaKYIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cpepaM NpoPecCHOHAIBHON AEATENbHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIK BBHIOOp Oyaymiel mnpodeccuun ©  PeaTru30BHIBATH
COOCTBEHHbIC KU3HECHHbIE TUIAHBL;

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

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1IeJIeCO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICEHUE YPOBHS SKOJOTHYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB M OLIEHKM MX BO3MOXHBIX TMOCJIEACTBHM ISt
OKPYXaOUIEN CPEJIbL;

OCO3HaHHE TJI00aTBHOTO XapakTepa JKOJIOTHYECKHX MpoOjeM M MyTel ux
pelIeHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHMSI W YMEHUS TMpPU PEIIEHUH NpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM
IPUPOAOIIONB30BaHUEM  (COONIFOICHHE  NPAaBWJI  MOBEACHHUS B NPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHS B HKOCHCTEMAX, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);



AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOUIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTUYECKUE
MOCJIEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U NMPEAOTBpALIaTh UX;

HaJIM4YKUE PA3BUTOIO IKOJIOTMUYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpBHI,
OTbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaAIPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B IIO3HABATEJIbHON, KOMMYHHUKAaTUBHONM M COLMAJIbHON
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN EATEIBHOCTH 3KOJIOTHYECKON
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'O NNO3HAHUSA:

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 KYJBTYphl Kak CpEACTBa
B3aUMMOJICUCTBHS MEX]TY JIIOJAbMH U MIO3HAHUS MUPA;

NOHUMAaHUE Ccrneuu@uKd OHOJIOTMM KakK HAayKd, OCO3HaHUsA €€ poju B
(GbopMUPOBaHHUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyXaloleM MHpe Kak O €AUHCTBE MPHUPOJIbI, YEeIOBEKa U
oOlIecTBa, B MMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pELICHUU MpodsieM
COXpaHEeHUs! IPUPOAHOTO PABHOBECHUS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU JJII COBPEMEHHOW LMBHIIM3ALMU:
oOecrieyeHus: HOBOI'O YPOBHS Pa3BUTUS MEAMUIMHBI, CO3/JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIEe  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEUECTBA, MIOMCKA MYTeH BBIXOJIa U3 MIO0ANbHBIX 3KOJIOTMUECKUX MPoOIeM U
oOecrieyeHusi  nepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PAIllMOHAILHOMY
UCTIOJIb30BAaHUIO TMPHUPOIHBIX PECYpPcOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUH OMOJOTMYECKMX 3HAaHUW B LEJIAX
MOBBIIICHUS OO0IIe KyJbTYphl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM IPaMOTHOCTH OOydaroIuxcs, GopMHpPYEMOi
IIPU U3yYEHUH OMOJIOTHH;

NOHMMAaHUE CYLTHOCTH METOJOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIOJNIb30BaTh MOJydyaeMble 3HAHUS [UJIsS aHalu3a |
OOBSICHEHHUS SIBICHUN OKPYXAIOUIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKJIIOUEHHMsSI Ha OCHOBE HAy4yHbIX (DAKTOB U
UMEIOINXCS JAHHBIX C LEJIbIO TOJYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHME LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO U HCCIIE0BATENBCKYIO JEATENBHOCTh HHIUBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUID U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMW MO OWOJIOTHU B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbie pe3yiabTaThl OCBOSHUsI y4eOHOro mnpeaMera «buomaorus»
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAYYHBIC TMOHSATHUS, OTPAKAIONIUE
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB TMO3HaHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SBJICHUE, MPOILIEeCC,
CUCTE€Ma, Hay4YHbIH (pakT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBAaHUE,  HAOJIOJIEHHE,  U3MEpPEHUEe, HKCHEPUMEHT U JPYTHX),
yHUBEpCaJbHBbIC Yy4YeOHBbIC JelcTBHUs (TIO3HABaTeIbHBIE, KOMMYHHKATHBHBIC,

pEryJsiTUBHBIC), o0ecreynBaroIue dbopmupoBaHue (byHKIIMOHATBHOM
IPaMOTHOCTH UM  COI[MAJIbHOW KOMIETEHUUH OO0Yy4aloluxcsi, CIOCOOHOCTh
oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

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

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS IIPOTPAMMBbl CpPEIHEro oOIIero
o0pa3oBaHus JIOJKHBI OTPaXkKaTh:

OBaanenne YHHBEpPCATbHBIMH yueOHBIMH NMO3HABATEJbHBLIMH
JHeHCTBUSIMHU:

1) 6a30BbI€e JJOTHYECKHE IeiiCTBUS:

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

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHSI
(amanu3a, cMHTE3a, CPAaBHCHHMS, KIIacCH(pUKAIIUNA, 0000IICHHS ), PAaCKPBIBATh CMBICTT
OMOJIOTMYECKUX TOHATUU (BBIACIATh MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3H C JIPYTUMH TTOHATHUSIMH);

OTIPENCISITh TEIN JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH UX
JOCTKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA HIETISIMU;

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

CTPOUTh JIOTMYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBAEMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKITIOUCHUS;

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



TAaK)K€  NPOTUBOPEUMH  Pa3HOrO0  pojAa,  BBIIBIEHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh IUJIaH PEHICHHsS MPOOJEMbI C YYETOM aHAlIM3a MMEIOIIUXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPAMHUPOBaTbL M  BBIIOJHATH pabOTy B  YCJIOBHUAX  peajbHOrO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PEUICHUH KM3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKHE IeCTBHUS:

BJIa/IETh HaBbIKAMU y4eOHO-HUCCIIEeI0BATEIbCKON U MMPOCKTHON e TEIbHOCTH,
HaBbIKAMU  pa3pelieHus MOpoOJeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TOMCKY METOOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3JUYHbIE BUIbl JEATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHUS, €ro HUHTEpPIpEeTaluH, MPeoOpa3OBaHUI0O M NPUMEHEHUI0 B Y4EOHBIX
CUTYaIlUsIX, B TOM YHCIIE TP CO3/IaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

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

CTaBUTh M (OpPMYIUpPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
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 IIOJYYEHHbIE B XOJE PpEIICHHS 33Ja4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATH UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB
JeMCTBHS B MPO(PECCUOHANBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTUYECKYI 00JacTu
KU3ZHENIEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

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

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIUK (TEKCTEe Yy4eOHOTOo
nocoOusi, HAYYHO-TIOMYJIIPHOM JUTEpaType, OHOJOTMYECKHX CJIOBapsX U
CIpAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax naHHbIX, B VHTepHeTe), aHaIU3UpOBaTh



UHGOPMAIUIO PA3TUYHBIX BUAOB U (DOPM IPEACTABICHUSA, KPUTUYECKU OLCHUBAThH
e€ TOCTOBEPHOCTh M HEITPOTHBOPEUNBOCTb;

(opMyJIMpOBaTh 3allpOChl U IMPUMEHATH PA3JIMYHbIE METOABI IPU IIOUCKE U
orOope Ouosornueckoi uHGoOpMaluu, HEOOXOIUMOM JJIsl BHITIOJIHEHUSI YUEOHBIX
3azay;

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

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANbHYIO  (OpMy  TNpEACTaBICHUS
ounonornyeckoi uHpopmauu (cxemMbl, rpaduk, IUarpaMmsbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpEeACTBa Ipu pabore ¢
Ouonornueckoil uHQpoOpMaluen: MNPUMEHITb XUMHUYECKUEe, (U3NUecKue Hu
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (OpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpPEACTBA
HaTJIsAHOCTH;

BJaJE€Th  HABbIKAMU  DACIO3HABaHWA U 3allluThl  HUH(pOpMauuu,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJ1ajieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUSIMM:

1) oOmeHue:

OCYILECTBISATh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO y4acTBOBATH
B JMajore WM JUCKYCCHU TO CYLIECTBY OOCYKIaeMoM TeMbl (YMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS MpeAiaraeMoi
3a]a4M, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIMN JPYTUX YYACTHHKOB
JMaJIoTa WK JUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpEACTBa OOIICHMS, I[OHUMATh 3HAYCHHE
COLMAbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH IMIEPETOBOPHI;

BJIAQJIETh PAa3IMYHBIMH CHOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, TOHMMATH
HaMEPEHUs IPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIHHOE OTHOLICHHE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) COBMECTHAs IeATeJIbHOCTh:

NOHUMAaTh M MCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUAYaIbHOU
paboTHI IPH pellIeHUH OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBLIX (JOPM B3aMMOJICHCTBHS MPU PEUICHUH YIeOHOM 3a/1a4H;

BbIOMpaTh TEMAaTUKy W METOJbI COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH Ka)I0T0 4jeHa KOJIJICKTHBA,;



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

OLICHUMBATh Kaue€CTBO CBOETrO BKJAJa M KaXJOr0 yYacTHUKA KOMAaHJIbI B
o0l pe3yJsbTaT o pa3pabOTaAHHBIM KPUTEPUSIM;

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

OCYILECTBJISITh TO3UTUBHOE CTpPATErHYECKOe TOBEJEHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3zanms:

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

BBHIOMpaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUW IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKU B CBOMX JCHCTBHSIX W MOCTYIKAaX IO OTHOLIEHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJTbHO OCYIIECTBIIAThH MMO3HABATEIbHYIO JIESITEIHHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJ]adyu B 00pa3oBaTEIbHON
JEATEeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETTLHO  COCTABJISITH IUIAH  PEIICHUS TpoOJIeMbl ¢ Y4ETOM
UMEIOIIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacuupsTh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JIeaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATh €r0, 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 CUTYallUsiM, BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM;

BIIaJIETh  HABBIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUI UM MBICIUTENBHBIX MPOILECCOB, HX pPE3yJbTaTOB U
OCHOBaHM, MCIOJb30BaTh MPUEMBI PEQIICKCUU ISl OIEHKH CUTyalluH, BbIOOpa
BEPHOT'O pelIeHUS;

yMETb OIICHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh pEIHICHUS MO0 UX
CHUKEHHUIO;



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

3) npuHsTHE CedST M IPYTrUX:

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NPU AaHAIU3€ PE3YJIbTAaTOB
NEeATEIIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIUH JIPYTOro YeJIOBeKa.

IHNPEJMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarhl ocBoeHHs nporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuuueckue ais yueoHoro npeamera «buonorus»
Hay4HbI€ 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUIN 10 OCBOEHUIO, HHTEPIPETAIUU U
npeoOpa3oBaHUI0 3HAHHUM, BUIBI JACSITEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B PA3UYHBIX YUE€OHBIX CHUTYyallUsIX, a TaKKe B pPEAbHBIX
YKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeaMerHbie
pe3yJIbTaThl IPEJCTABIICHBI IO TOJIaM 00yUEHHUSI.

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

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

YMEHHE PaCKpbIBaTh COJIEPXKAHUE OUOJOTMYECKUX TEPMUHOB U TOHATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (oOMEeH BEIIeCTB U IpeBpalleHue
SHEPTUM), TOMEOCTa3 (CaMOpEryJisiiius), YPOBHEBAsI OpraHU3ALMS KUBBIX CHUCTEM,
CaMOBOCTIPOU3BEICHHUE (PENPOYKITNS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHME Wu3JIaraTb OHWOJIOTMYECKHE Teopuu (KJIETOYHAsi, XPOMOCOMHas,
MyTaIlMOHHAsI, IICHTpalibHAs JOrMa MOJCKYJISpHON Ouonorun), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus 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 U SIBICHUW, OPraHU3alMsl U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJIY HCCIEIyEeMbIMUA BEJIMYMHAMHU, OOBSICHEHHE TMOJYyYCHHBIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3y/IbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpPALICHUS SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYeCKOro oOMEeHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIJIOJOTBOPEHUS, PA3MHOXKEHUS, HWHIMBUAYAJIbHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSITh MOJyUYEHHBIC 3HAHUS 1 OOBACHEHHUS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHUM, JUISl TIPUHATHSA NMPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C 1eNplo obOecriedeHus 0e30MacHOCTU 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;

YMEHHE pelaTh »JJIEMEHTapHble TIEHETHYECKHE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpElIMBaHUe, CIETUICHHOE HacleIoBaHue, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS IJIsl MPEICKa3aHMsl HacleAOBAaHUS MPU3HAKOB Y
OpPTaHH3MOB;

YMEHUE BBINOIHATh JIA0OPATOPHBIE M MpaKTUYECKHe paldoThl, COOMIOATH
npaBuiIa mpy padbote ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIEHWBAThb M HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMs, BKIIOYAIOIIYI0 TICEBJOHAYYHbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeICcTBa MAacCOBOW MH(GOPMAIINU, HAYYHO-TIOMYJISPHBIC
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCIEeIOBaHUII B OMOJIOTHUH,
MeAHIIUHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHbIE COOOLICHMS,
000011ass 6MOJIOTHYECKYI0 MHGOPMAIIUIO U3 HECKOJIBKUX HWCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUITHBIN armapaT OMOJIOTUH.

[IpenmeTHBIE pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buonmorus» ¢ 11
Kaacce TOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJM OUOJIOTUH B CHCTEME Hay4YHOTO
3HAaHWS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCUHUCKUX U
3apyOeXKHBIX YUYEHBIX-OMOJIIOTOB B pa3BUTHE OWMONOTHH, (PYHKIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl PEIICHUs KU3HEHHBIX 33/1a4;

YMEHHE PACKpbhIBaTh COJCp)KaHWE OWOJIOTMYECKUX TEPMHHOB WM TIOHATHM:
BU/I, TIOMYJISALUSI, TeHOPOH, IBOIIOLHUS, ABMXKYIIUE CUIIbI ((haKkTOpPHI) IBOJIOIHUH,
IPUCIIOCOONIEHHOCTh OPTaHMU3MOB, BH000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



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

yMEHUE H3IaraTb OWOJOTMYEeCKue TeOopuu (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs 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 IMO3HAHUS 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, MOMYJALMA, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOTeOlEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJEICTBEHHOM
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsl, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpraHU3MBI, IEepeHoca
BELIECTB W TIOTOKA SHEPIHMM B SKOCHUCTEMAax, AHTPONOTEHHBIX H3MEHEHUH B
HPKOCHUCTEMAaX CBOEUW MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOr€OXMMHYECKUX
ITUKIIOB B Onocdepe;

yMEHUE MPUMEHSTh MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JUI NPUHATUS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LEJIpl0 o0ecredeHus: 0e30IacCHOCTH CBOEro 30pOBbS M 30POBBSA
OKPYXaIOLUX JIOAEH, COOMI0IEHNS HOPM IPAMOTHOIO IMOBEIEHUS B OKPY KAIOIIEH
IPUPOAHON cpele, MOHMMaHWE HEOOXOJMMOCTH HCIHOJIb30BaHUS JOCTHUKEHUMN
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO TIPUPOIOTIONIH30BAHUS;

yMEHHUE peuiaTh dJeMEHTapHble OMOJOTUYECKUE 3aJ]auH, COCTABISATh CXEMBI
MepeHoca BEIeCTB U DHEPTUU B IKOCUCTEeMaxX (1IeNH MUTaHus);

YMEHHE BBIMOJHITH JIA0OpATOPHBIE M MPAKTHUECKHE padOThl, COONIOAATH
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaHUEM;

yMEHUE KPUTHYECKH OIEHMWBATb M HHTEPIPETHPOBATH HHGOPMALIHIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHBbIE 3HAHMUS U3
pa3IUYHBIX UCTOYHUKOB (CpeacTBa MaccoBOM MH(OpMaLMU, HAYUYHO-TIOMYJISIPHBIE
MaTepHayibl),  paccMaTpuBaTh  TJI00ATbHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHUIO;

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

PazMHOXeHNE U MHIUBULYAIBHOE 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/

OBOIIIOIIMOHHAS ouoaorus

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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Tema ypoka

buosorus B cucreme Hayk

MeTo1bl TO3HAHUS KUBOU MPHUPOIBI.
[TpakTuueckas pabora Ne 1
«/cnonp3oBaHne pa3auyHbIX
METOJOB IPY U3YUYEHUU
OMOJIOTUYECKUX OOBEKTOBY»

buonornueckne CHUCTEMBI, ITPOLCCChI
H X U3YUCHHUC

XUMHUYEeCKHUH cocTaB KiIeTKU. Boga u
MHHEPAIBHBIE COJIU

benku. CoctaB u cTpoeHue 06eIKoB

depMeHTHI — OHOJIOTHYECKHE
Katanuzaropsl. JlaboparopHas
pabota Ne 1 «3yuenue
KaTaJIMTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»

VYrnesoasl. JIunuael

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

JlaTa
IIpakTH4eckue

padoThbI

H3yYCHUA

0.5

0.5

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a

bub6mmorexa [JOK
https://m.edso0.ru/863e6122

bu6mmorexa [JOK
https://m.edso0.ru/863e6564

but6mmoreka [IOK
https://m.edsoo.ru/863e674e

but6mmoreka [IOK
https://m.edso00.ru/863e6b72

bu6mmorexa [JOK
https://m.edso00.ru/863e6b72

bub6mmorexa [JOK
https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

10

11

12

13

14

15

16

17

18

Hyxneunosbie kucinotsl. AT®

HCTOpI/ISI U MCTOAbI U3YUYCHHUA
kiaeTkH. Knerounas TCOpHUA

Kinerka xak nenoctHas )KuBas
CHUCTEMA

CrtpoeHune 3yKapuOTHYECKOU KIETKH.

Jlabopartopnast pabota Ne 2
«W3ydeHune cTpoeHHs KIETOK
pacTeHuid, )KUBOTHBIX, TPHOOB U
OakTepuil O] MUKPOCKOIIOM Ha
TOTOBBIX MHKpOIIpErapaTax u ux
OTIFICAHUE»

OOMEH BELIECTB WX META00IN3M
dorocuHTe3. XEMOCUHTES

DHepreTUIecKuii 0OMeH

JKu3HeHHBIN UK KIETKHU. [lenenue
KkieTku. Muto3. JlabopaTopHas
paborta Ne 3 «Habmrogenue mutos3a B
KJIETKaX KOHYMKa KOpEIlKa JyKa Ha
TOTOBBIX MUKpPOIIpernapaTax»

buocunres Oenka. Peaknus
MaTPUYHOTO CHHTE3a

Tpancisnus — OnocuHTe3 Oenka

HekneTounsie GopMbl )KU3HH —

0.5

0.5

bub6mmorexa [JOK
https://m.edso0.ru/863e6d5c

bubmuoreka [{OK
https://m.eds00.ru/863e6e88

bubmnoreka LJOK
https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

bu6mmoreka [JOK
https://m.edso00.ru/863e766¢

bub6mmoreka [JOK
https://m.edso0.ru/863e7c98

bub6mmorexa [JOK
https://m.edsoo.ru/863e7aae

bu6mmorexa [JOK
https://m.edsoo.ru/863e7dc4

bu6mmorexa [JOK
https://m.edso0.ru/863e796e

bub6mmorexa [JOK
https://m.edso0.ru/863e796e

bu6morexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

19

20

21

22

23

24

25

26

27

BHUPYCBI

®opMBbI pa3MHOKEHHUSI OPTraHU3MOB

Metio3

O0Gpa3oBaHue 1 Pa3BUTHE MOJOBBIX
k1eToK. OII0J0TBOPEHHE.
Jlabopartopnast pabota Ne 4
«/3yueHune CTpOeHHsI MOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»

I/IH,I[I/IBI/II[yaJ'IBHOG Pa3BUTHEC
OpraHnu3mMoB

I'eneTtnka — Hayka o
HACJIEICTBEHHOCTH U U3MEHYMBOCTH

3aKOHOMEPHOCTH Hacle10BaHUs
npu3HaKoB. MoHOrnOpuaHOE
CKpEeIBaHNE

JlurnbpuaHoe CKpemmrBaHue. 3aKoH
HE3aBHUCUMOTO HACJIEJOBAHUS
MIPU3HAKOB

CremieHHOe HacJeI0BaHue
npu3HakoB. JJabopaTtopHas pabora
Ne 5 «M3yuenue pe3ynbratoB
MOHOTUOPHUIHOTO U AUTHOPHIHOTO
CKpEILMBaHMA y IpO30(HIIbI HA
TOTOBBIX MUKpOTIpEnapaTax»»

I'enetuka nona. Hacnengosanue

0.5

0.5

https://m.edso00.ru/863e7540

bu6mmoreka [IOK
https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e

bubmnoreka LJOK
https://m.edsoo.ru/863e7f4a

bubmnoreka LJOK
https://m.edso0.ru/863e81b6

bu6mmoreka [IOK
https://m.edso0.ru/863e8436

bub6mmorexa [JOK
https://m.edso0.ru/863e8612

but6mmoreka [IOK
https://m.eds00.ru/863e8878

bu6mmoreka [IOK
https://m.edso0.ru/863e89a4

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

bubmuoreka [{OK


https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

28

29

30

31

32

33

34

MMPU3HAKOB, CICIJICHHLIX C ITOJIOM

N3menunBocTs. Henacnencreennas
U3MEHYUBOCTb. JIJabopaTropHas
pabota Ne 6. M3yuenue
MOJU(UKAITMOHHON U3MEHYUBOCTH,
[IOCTPOEHNE BapUALIMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast U3MEHYMBOCTb.
JlaGopatopHnas pabota Ne 7.
«AHanu3 MyTauui y 1po30¢puiisl Ha
rOTOBBIX MUKpPOIIpenapaTax»

I'eneTnka yemoBeka

PesepBHbIit ypok. O600IIeHHE 10
Teme «HacaeIcCTBeHHOCTD 1
U3MEHYHUBOCTb OPTaHU3MOBY

CCHGKI_II/IH KaK HayKa 1 Iponecc

Metoabl U JOCTUKEHHUS CENEKIINU
PaCTEeHUH U KUBOTHBIX
buotexHosorust kKak oTpacib
MIPOU3BOJCTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34

0.5

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

but6mmoreka [IOK
https://m.edsoo.ru/863e9214

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

bub6mmorexa [JOK
https://m.edso0.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

Ne
n/n

Tema ypoka

DBOJIIONHS M METOJIBI €€ M3yYCHHS

Hctopust pa3BuTHs nipeacTaBieHu
00 3BOJIIOLNYT

MuUKpO3BOITIOLIHS

[MTomynsus Kak JIeMEeHTapHAS
€IMHHIIA BUJIA ¥ SBOJTFOITHH.
JlaGopaTopnas pabota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)

JIBWOKyIIHE CHITBI (3JIEMEHTapHBIC
(haKTOPHI) SBOJTIOLIUH

EctectBennslit 0T60p 1 €ro Gpopmbl

Pe3ynpTatel sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BH1000pazoBanue. JlaboparopHas
pabota Ne 2 «Onucanue

HpI/ICHOCO6HeHHOCTI/I OopraHusMa u eé

OTHOCHUTCIILHOI'O XapaKTepa»

Hanpasnenus u mytn
MaKpO3BOJIIOIUI

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

JlaTa
IIpakTH4eckue

padoThI

H3y4eHust

0.5

0.5

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edsoo.ru/863ea20e

bubmnoreka LJOK
https://m.edso0.ru/863e9570

bu6mmorexa [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edso0.ru/863e99c6

bu6mmorexa [JOK
https://m.edsoo.ru/863e9da4

bub6mmorexa [JOK
https://m.edso0.ru/863e9ed0

bu6mmorexa [JOK
https://m.edsoo.ru/863e9fde

bu6morexa [JOK
https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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11

12

13

14

15

16

17

18

19

20
21

HeobpaTumocTs 3BOMIONINN

Hctopust sxu3Hu Ha 3emMIie U METOIbI
€€ N3yUYCHUS

FI/IHOT63BI HpOI/ICXO)K,IIeHI/HI KHU3HHU
Ha 3emiie

Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U
nepuoam

OCHOBHBIE 3Tallbl HBOJIOLHH
PacTUTENILHOTO U )KUBOTHOT'O MUDA.
[IpakTuyeckas padora Ne 1
«M3yueHune UCKOMaeMbIX OCTaTKOB
pacTeHM 1 KUBOTHBIX B
KOJUIEKIIHSX

COBpeMeHHaH CHUCTCMa
OpTraHU4YC€CKOIro Mrupa

DBOJIOIMS YeJIoBeKa (aHTPOIOTreHe3)

JIBmoxyiue cuibl ((pakTopsl)
aHTpOIIOreHe3a

OCHOBHBIE CTAIUN DBOJIFOIIUNA
yenoBeKa

UYenoseueckue pacbl ¥ NPUPOIHbBIE
aJIanTanyuy 9eI0BeKa

Peseprubiil ypok. O6001eHIE TIO
TeMe «BO3HHKHOBEHUE U pa3BUTHE
KU3HU Ha 3emie»

DKOJIOTHUs KaK HayKa

Cpenpl OOUTaHUS U SKOJIOTHUECKHE

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863ea5a6

bu6mmoreka [IOK
https://m.edsoo.ru/863eabbe

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [IOK
https://m.edso0.ru/863ea48e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6mmorexa [JOK
https://m.edsoo.ru/863ead44

bubmuoreka [{OK
https://m.edsoo0.ru/863eaea2

bub6mmorexa [JOK


https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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23

24

25

26

27

28
29

30

31

(bakTopsl

AbGuoTtuieckue (HaKTopsbl.
JlaGopaTtopnas pabota Ne 3.
«Mopdonoruueckne 0COOEHHOCTH
pacTeHHii U3 pa3HbIX MECT
obutanus». JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

buotnueckue hakTopsl

DKOJIOTHYECKHUE XapaKTEPUCTUKU
nomyssinuu. [Ipaktuyeckas padora
Ne 2 «Iloacuér mnoTHOCTH

TIOITY IS pa3HBIX BHJIOB
pacTeHui»

CoobmiecTBa OpraHu3MOB —
OuoLEeHO03

DKOJIOTMYECKHUE CUCTEMBI
(9KOCUCTEMBI)

OCHOBHBIE TTOKA3aTEIN DKOCUCTEMEL.
DKOJIOTMYECKUE TUPAMUJIBI.
CaoiictBa 3xocucteM. Cykueccus

[IpupoHBIE S3KOCUCTEMBI
AHTPONOTEeHHBIE SKOCUCTEMBI
Buocdepa — rmobanbHas
9KOCUCTEMA 3eMIIN
3aKOHOMEPHOCTH CYyIIECTBOBAHUS
o6uocdepsl

0.5

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [JOK
https://m.edso00.ru/863eb348

but6moreka [IOK
https://m.edso0.ru/863eb46a

bu6mmoreka [IOK
https://m.edso00.ru/863eb46a

bu6mmorexa [JOK
https://m.edsoo.ru/863eb5fa

bub6mmorexa [JOK
https://m.edsoo.ru/863ebb5e

bubmuoreka [{OK
https://m.edso00.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onocepe 3emiu 1

CocyiecTBoBaHHE MPUPOABI U

33 1
YeJI0BEYECTBA
PezepBHblil ypok. O000IIEHNE TEMBI
34 «Coo011IecTBa 1 3KOJIOTUICCKUE 1
CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

2.5

bub6anoreka [IOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863eba1e




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

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u 1p.;
[Ton penakmueii [Taceunuka B.B. AxkunonepHoe o6mectBo «M31aTenscTBo
«IIpocBemenue»

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6uioB A.M. u 1p.;
[Tox penaxuueii [Taceunuka B.B. AxkunonepHoe o6iiectBo «M31aTenscTBO

«IIpocsemenue»

METOJINYECKHUE MATEPUAJIBI AJI51 YUUTEJIA

A.JO.Nonnepa. A.B.Topranos. buonorus B cxemax u tabiauiax 9KCMO
Mocksa. 2012 1

I'. U. Jlepuep. buosorus. [Tonuelil cipaBouHuk it noarotoBku K E ' 9. M.
Actpens 2012 1

I'otoBumces k ET'D. O6mias 6uosnorus M Jlpoda 2012 r

EI'D 2012 r. buonorusa. M. Actpens 2012r

EI'D. O6mas 6uonorusi. KoHTpOIbHBIE U3MEpUTETBHBIE MaTepraibl M
[Ipocemenue 2012 r

N.P. MyxamemxanoB. Mactepckast yuntens « Tectbl, 3aueTsl, oaunonpockl 10-
11 kmace» M «BAKO» 2007 ¢

Oo6mas ounonorus: Yueouuk / [Tog pea. Koucranturosa B.M.. - M.: Academia,



2018. - 704 c.

Boponuos, H.H. buosnorus. O6mas ouonorus. 10-11 knacceel: YueOHuk s
00111e00pa3oBaTeNbHBIX yupexaeHuii: baszossiit ypoens / H.H. Boponios. - M.:
[Ipocs., 2022. - 304 c.

Hetima-Cuonunikas, M.A. O011as 1 caHuTapHass MUKPOOHOJIOTHS C TEXHUKOM
MHKPOOHOJIOTHUECKUX HCCIea0oBaHu: YueOHoe mocooue / M.A. Jleitma-
Cuonnnkas. - CII6.: Jlans, 2022. - 588 c.

3axapos, B.b. Pabouas Terpaas o oOuiei 6uonoruu: 10-11 kinacc: k: YueOHUKY
B.b. 3axapoBa, A.I'. Myctadpuna, B.1. Cuornazosa, H.M. Uepnosoii "O01mas
ouonorus. 10-11 kmacc" / B.b. 3axapos, E.T. 3axaposa, A./l. Kynaes, B.H.
CuBoriasos. - M.: Dk3amen, 2. - 157 C.

T A Jloskosa. [loaroroska k oiumimagam mo ononornu 8-11 kimaccos. M

Aiipuc-nipecc 2011

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChBI CETU
UHTEPHET

www.informika.ru - snexkrponssiii yueOnuk "buomorus" (ep. 2.0 - 2000) u3
ki "Obyyaronue YHIUKIoneaun" . - Y4ueOHbIH Kypc, KOHTPOJIbHBIE BOMIPOCHI.

(Kak monb3oBathes - cm. "Tlomoris".)

www.college.ru - pazaen "OtkpbiToro kouiemka" mo buonorun. Y4ueOHuK,

Mozenu, On-line TecThI, yIUTENIO.



www.skeletos.zharko.ru - "OnopHo-aBurareabHast cucTeMa dejaoBeKa.
OO6pa3zoBartenbHbINA calT no npeaMery buosnorus, kypc Uenosek. CtpoeHue
ckeneta. Meimeunas cucrema. Kak ato padoraer. [Ipunoxenusi: 2 CKeIeTHBIX

SHIUKJIIONEINH; 111 YUUTENS - YPOKH, JJaOOpaToOpHbIE, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "buo/lan" - brosorus ot Jlauel. HoBocTr 1 0030p6I 110
ouosoruu, sKosorud. IIpobiemsl u Teopud. ECTh TeMaTHUECKHE BBITYCKH,

doTtoranepeu, bnorpaduu BEIUKUX YUCHBIX, CIICIICIOBAPb.

www.bio.1september.ru - mas yuurenei "4 uay Ha ypok bruonorun". CtaThu 1o:

boranuke, 3oonorun, buonoruu - Yemosek, OOmIeit 6MoI0rum, IKOJOTHH.

www.bio.1september.ru - razera "buosorus" (Mexay BbIX0JIOM 0YEPEIHOTO
HOMeEpa ra3eThbl M MMOSBJICHUEM ITOJIHOTCKCTOBOM BEPCHH HOMEpa Ha caiTe

YCTaHOBJICH I'0JIOBOM MHTEPBa)

www.kozlenkoa.narod.ru - Orot caiit Koznenko A.I'. - mpenomaBaress u st
nperoaaBaresneH, s TeX, KTO YUUTCS caM M YYUT APYTUX; OYHO U
JTUCTAHIIMOHHO, OMOJIOT MM, XUMHH, APYTHM IIPEIMETaM - ¢ TOMOIILIO

KomIibtoTepa u MHTepHer.



WWW.NSu.ru buosorust B Bompocax u 0TBETaX - yY€HbIE HOBOCHOUPCKOTO

AK&I[GMFOPOI[KB. OTBCYAIOT Ha BOIIPOCHI CTAPHICKIIACCHUKOB.

www.websib.ru - paszagen "buonorus" HoBocuOupckoii 00pa3oBaTelIbHOM CETH.
[TonOopka MaTepHalioB U CChUIOK (ITPOrpaMMBbl, TPOEKThI, MaTEPUAIIBI Y YPOKY,

aOUTYPHUEHTY).

www.nrc.edu.ru - "brosornueckas KapTuHa Mupa" - paszies dJICKTPOHHOTO
yueOHuKka "KoHneniuu coBpeMeHHOro ectectBo3Hanus". KoHnenum

MPOUCXOKICHUS )KU3HU U Teopuu 3Botonuu. (Ilepexon mo ccpliike BHU3Y

"Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u xuBoTHbIe" Kak
sarukIoneaus. (O6vem nHbopmariu Brevariser.) Beiopats OykBy, OTKpoeTcs
CTpaHuIla C ABYMs OOJBIIMMU KOJIOHKaMu Ha3BaHuii: Pactenus u XKuBoTHble.

Bri6upaem no Ha3BaHUIO - OTKPBIBAETCS ONKCaHUE U (HOTO.

www.filin.vn.ua - "®unuH" - WUTFOCTPUPOBAHHAS SHITUKIIONEHS )KUBOTHBIX. K

CO’KaJICHUIO HE BCE pa3fieibl roToBbl. Onucanus u ¢potorpaduu.

www.nasekomie.h10.ru "Hacexomsie" O HACEKOMBIX IS IIKOJIBHUKOB -

OIIMCAaHHUC OCHOBHBLIX BUI0OB, PUCYHKH.



www.invertebrates.geoman.ru Hacekombie. [TonynsipHast kuura AKMMyIIKHHA

N.N. ¢ MHOXECTBOM IIBETHBIX PUCYHKOB U (hoTorpaduil. -

www.bird.geoman.ru [tuuer. [Tomynsipras kaura Akumytikuaa M. ¢

MHOECTBOM IIBETHBIX PUCYHKOB U (hoTorpaduil.

www.animal.geoman.ru Mup >xuBoTHbIX. [lonmynspHas kHUTa AKUMYIIKHHA

N.. c MHOKECTBOM LIBETHBIX PUCYHKOB U (hoTOrpaduil.

fish.geoman.ru Pei6s1. MnmrocTprupoBaHHas SHITUKIIONEIUS PHIO.

www.plant.geoman.ru - )Ku3ab pacTeHuii. 3aHMMATEIbHO O OOTaHHKE.

BaKTepI/II/I. .HeKapCTBeHHBIe pacTCHUA.

www.livt.net - anekTpoHHas WILTFOCTPUpPOBaHHAS SHIMKIIoNeAus "YKuBbIe

cymectBa". Knaccudukanus u pororpaduu 6e€3 Tekcra.

www.nature.ok.ru - Pegkue u ucuesaromme )xuBotHbele Poccun. Onucanus u

rojioca pCAKuX JXKMBOTHBIX.



www.bril2002.narod.ru - bronorus i mkonbHUKOB. KpaTkas nabopM. 1o

paznenam: O61as 6uosorusi, boranuka, 3oomorusi, Yenosek.

www.festival.1september.ru - ®ectuBanp negarorudeckux uae "OTKPBITHIN

ypok" 2006 - 2007. Paznen "lIpenogaBanue Ouonorun" - 86 crareil.

www.charles-darwin.narod.ru - Yap:s3 Jlapsun: 6rorpadus 1 KHUTH.
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