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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpammbl IO OHOJOTUH TEOPETHYECKYIO OCHOBY JUISl ONpENEICHUs
MOJIXOJ0B K (OPMHUPOBAHHUIO cojAepkaHud ydeOHoro mnpeamera «buomorus» cocTaBuIIu:
koHnentyanbabie monoxeHus ®I'OC COO o B3anMOOOYCIOBICHHOCTH IIENEH, COACpKaHUs,
pe3yNbTaToOB 00y4YeHHUs U TpeOOBAaHUN K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJOXEHUS 00
o0IIuX 1ENSIX U MPUHILHUIAX, XapaKTePU3YIOIHUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHETO
obmero oobpazoBanus B Poccutickoit Deaepannn, a TakKe MOJI0KEHUS O crerupuke OMoIoTu,
e 3HAYCHHM B TMO3HAHMU >KUBOM MPUPOIBI M OOECIEUEHUHN CYIIECTBOBAHHS YEJIOBEUECKOTO
oOmectBa. CorjiacHO Ha3BaHHBIM IMOJIOKEHHUSM, ONPE/IEICHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu JaéT npejacTaBieHUe o Lelsix, 00 oliel crpaTeru o0ydeHus,
BOCIIUTAHUS W Ppa3BUTHUA OOYydYaIOIIMXCS CpencTBaMu ydeOHoro mpeamera «buomorus»,
onpenensieT 00s3aTeIbHOE MPEAMETHOE COJEPKAHHE, €r0 CTPYKTYpYy, paclpelesieHue I10
pazzenaM M TeMaM, PEKOMEHJIYEMYIO IMOCJIEI0BAaTeIbHOCTh U3YUYEHUs YYEOHOro Marepuala c
y4€TOM MEXNPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTEIBLHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEN O0YyYAIOIIUXCS.

B mnporpamme mo OuoiorTMHM TakKe YYMTHIBAIOTCA TpeOOBaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEIMETHBIM pe3yiabTaTaM o0ydeHUs B (HOpPMHUpPOBAHHUH
OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEJIbHON AESITENbHOCTH/Yy4eOHBIX AEHCTBUI O0yuaromuxcs
10 OCBOCHUIO COZIEpKaHUsI OMOJIOTHYECKOTO 00Pa30BaHUS.

B nporpamme no 6uonoruu (10-11 kmaccel, 6a30BbId YPOBEHb) peaM30BaH MPUHIUI
MPEEeMCTBEHHOCTH B M3yUYe€HWU OWONIOTWH, Onaromaps YeMy B HEW MNpocMaTpUBaeTCs
HAIPaBJIEHHOCTb Ha Pa3BUTHE 3HAHUMU, CBA3AHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, LIEHHOCTHBIX OpHEHTAUUNH JIMYHOCTH, JKOJIOTMYECKOTO  MBILUICHHUS,
NPEJICTAaBICHU O 3I0pOBOM 00pa3e >KM3HM M OEpeXHbIM OTHOUIEHHEM K OKpY)Karolleu
npupogHoil cpene. IloatoMy Hapsimy ¢ M3ydyeHHUEM OOIIEOMOJIOTMYECKUX TEOpUH, a Takke
3HaHUW O CTPOCHHHU KUBBIX CHUCTEM PAa3HOTO paHra M CYIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX IPOLIECCOB B MPOrpaMme Mo OMOJIOTUU YJ€JI€HO BHUMAHHUE HCIIOJIb30BAHUIO MOJYYEHHBIX
3HaHUA B TIOBCEJHEBHOM JKM3HM I pELIEHUs MNPUKIAAHBIX 3aJad, B TOM YHCIIE:
npoUIaKTUKA  HACJIEACTBEHHBIX  3a00JeBaHMI  YEIOBEKa,  MEIUKO-TeHETUYECKOTO
KOHCYJIbTUPOBAaHUS,  OOOCHOBAHMSI ~ DKOJIOTMYECKM  L€JIeCO0Opa3HOro  TOBEACHHS B
OKpYy Karolel NPUPOIHON CPEE, aHAIIN3a BIIMSAHUS XO3IMCTBEHHOM IESTEIbHOCTH YEJIOBEKa Ha
COCTOSIHME MPHUPOIHBIX M HMCKYCCTBEHHBIX SKOCHUCTEM. YCHJIEHHE BHMMAHUSA K MPUKIATHOU
HAIpaBJIEHHOCTH Yy4yeOHOro nmpenmera «buonorus» NpPOIUKTOBAaHO HEOOXOAMMOCTHIO
oOecrnievyeHns yCIOBUH ISl pelIeHHs OJHON U3 aKTyaJIbHBIX 3a/1a4 MIKOJIHHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas Tmpeamnosiaraet (GopMUpPOBaHHWE Y OOydYarOUIUXCSA CIOCOOHOCTH
aIalITUPOBATHCA K U3MEHEHHUSM TUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHe cpenHero oOumiero oOpa3oBaHMs 3aHMMaeT BakHOoe mecto. OHa
oOecnieunBaeT (GOPMUPOBAHUE Y OOYy4AIOUIMXCA MPEICTaBICHUNH O HAyYHOW KapTUHE MHpa,



pacmmpsieT u 0000IaeT 3HAHWS O JKUBOW MPHUPOAE, €€ OTIMYUTEIbHBIX MpU3HAKAX —
YPOBHEBOM OpPTraHU3alUd W 3BOJIOLMUHU, CO3MAET YCIOBHUSA [JIA: MO3HAHUS 3aKOHOB KHUBOWU
npupoabl, (GopmupoBaHus (GYHKIUOHAIBHOW TIpaMOTHOCTH, HABBIKOB 3J0pPOBOTO U
6e3omacHoro oopasza KU3HU, FIKOJOTUYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHUS K KUBOMH
IPUPOJIE U YETIOBEKY.

bonpmoe 3HaueHWe OWONOTHS WMEET TakKe [IJI PEIICHHWsS BOCHUTATEIBHBIX U
pa3BUBAIOIIMX 3a7ad CpeaHero oOmero oOpa3oBaHUs, COIHAIM3ANNUA  O0YYaIOIIUXCS.
N3yuyenue Ouoniornu oOecreynuBaeT yCJIOBHUS i1  (OPMUPOBAHUS HWHTEUIEKTYaJbHBIX,
KOMMYHUKAIIMOHHBIX U MH(MOPMAIMOHHBIX HABBIKOB, ICTETUYECKON KYJIbTYpHI, CIIOCOOCTBYET
WHTETpalMA OMOJIOTUYECKUX 3HAHWUU C MPEACTABICHUSAMHU M3 IPYTrUX YYeOHBIX MPEIMETOB, B
gacTHOCTH, (u3MKH, XuUMUH W Treorpaduu. Ha3BaHHBIE TONIOXKEHUS O TMpeaHA3HAYCHUU
yaeOHoro npeameTa «buosorusy coCTaBUIM OCHOBY JJIS ONPEAEIICHUS MOIX0J0B K OTOOpY H
CTPYKTYPUPOBAHMIO €TI0 COJIEPKAHUS, IPEICTABICHHOTO B IPOrpaMMe Mo OHMOJIOTHH.

OTt60p conepxanusi yueOHoro npeameta «buosorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3ULIUNA KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPBHIM OOYYarOUIUECs TOKHbI
OCBOUTH 3HAHUS U YMEHHUSI, 3HAYUMBbIE JUIs1 (POPMUPOBAHUS OOIICH KyIbTYphl, OMPEEISIONINE
aJIcKBaTHOE TOBEJCHHE YEJIOBEKAa B OKPYXKAIOIIEH NPUPOIHON cpelie, BOCTpeOOBAaHHBIE B
MMOBCETHEBHOM JKU3HU U MPAKTUYECKOH JesTelibHOCTH. Oco00e MECTO B ATOM CHUCTEME 3HAHUU
3aHUMAIOT DJIEMEHTHI COJEpKaHUs, KOTOpbIE CIyKaT OCHOBOM i (GOpMHUpPOBAHUS
MPEJICTABIICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUPa W UEHHOCTHBIX
OpUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3aUU OMOJIOTHUYECKOTO 00pa3oBaHus.

CTpyKTypupoOBaHUE CoOJepkKaHUs ydyeOHOTro MaTepualia B IporpamMme Mo OHOJOTHUU
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUYCHUS 3HAHUM 00 OTIMYUTEIBHBIX OCOOCHHOCTSX
KUBOM TPUPOABI, O €€ YpOBHEBOM OpPraHu3allMd W 3BOJIONUU. B COOTBETCTBUM C 3TUM B
CTPYKType y4eOHoro npeamera «buonorus» BbleNeHbl CIEAYIOIMINE COACPKATENbHbIC TUHUU:
«buonorus kak Hayka. MeToabl HAy4YHOro no3HaHus», «KieTka kak OMoiorudeckas CUCTEMay,
«Opranusm Kak Ouosiormueckasi cucrema», «CucremMa 1 MHOrooOpa3ue OpraHudecKoro Mupay,
«IBOJIIOIMS dKUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH.

Leny u3yuenuss yueOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBIAJICHUE
OOyYaloIMUMHUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHu3allid >KUBBIX CHUCTEM
Pa3HOTO paHTa U MPUOOPETEHNUE YMEHHI UCTIOIB30BaTh 3TH 3HAHUS JIJIs TPAMOTHBIX JEHCTBUM B
OTHOIIEHUU O0BEKTOB KUBOW MPHUPOBI U PEIICHUS PA3IMYHBIX KU3ZHEHHBIX TPOOIIEM.

JlocTikeHre 1enu u3ydeHus ydeOHoro mnpenmera «buosorus» Ha 0a30BOM ypoBHE
oOecrieunBaeTcs pelieHueM CIeIyoIUX 3a1au:

OCBOEHHE OOYYalOIIMMHCS CHUCTEMbl 3HAHUHW O OWOJOTUYECKUX TEOPUSIX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, THUIIOTE3aX, MPABWIIAX, CIYXKAIIUX OCHOBOHW st (POPMUPOBAHUS
MPEJICTABIICHU O E€CTECTBCHHO-HAyYHOM KapTUHE MHUpa, O METOJaX HAy4YHOrO ITO3HaHWS,
CTPOCHUHU, MHOTOOOpa3vu U OCOOCHHOCTSX KUBBIX CHCTEM PA3HOIO YPOBHSI OpraHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSIX U COBPEMEHHBIX MCCIICIOBAaHUSAX B OMOJIOTHY;



(dopMupoBaHrue y 0Oy4yaroUMXcs MO3HABATEIbHBIX, MHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B IpoIlecce aHaau3a JaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3TJIS/IOB,
UJICH ¥ TIOJXOJI0B K M3YUYSHHIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHHU3aIlNH;

CTaHOBJICHHE y oOydJarommxcs oOmel KyJabTyphl, (YHKIIMOHATBLHOW TPaMOTHOCTH,
pa3BHUTHE YMEHUH OOBSICHATH M OIICHUBATDH SBJICHUS OKPYKAIOIIETO0 MUpPA KUBOU MPHUPOJBI HA
OCHOBaHUU 3HAHUI U OTBITA, MMOJTYYCHHBIX MTPH U3YYCHUH OUOJIOTUH;

dopMupoBaHrue y 0O0y4arommxcs yMEHHH HILIIOCTPUPOBATh 3HAUYECHHUE OMOJOTHYECKHX
3HaHUWA B TIPAKTHUYECKOH [EATEITHHOCTH YEJIOBEKA, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI 1 arpoOHOTEXHOJIOTHIA;

BOCIHUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YETIOBEKOM >KHUBOH MPHUPOJIBI,
HEOOXOUMOCTH OEpeXHOr0 OTHOUICHHWS K HEH, COONMIONEHUs JTHUYECKUX HOpPM TIpHU
MPOBEICHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HaHWE IICHHOCTU OWMOJIOTMYECKUX 3HAHWK ISl TOBBIIMICHUS YPOBHS 3KOJOTHYECKOU
KYJBTYPBI, 17151 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHNE MPUOOPETEHHBIX 3HAHWM M YMEHUW B TOBCEIHEBHOM KHU3HU IUIS OLIEHKU
MOCIIEACTBUM CBOEH ACSATENHHOCTH IO OTHOIICHHWIO K OKPYXAlomied cpene, cOOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAaHUE U COOJIIO/IEHUE Mep MPO(UIAKTUKN 3a00JI€BaHUM.

B cucreme cpennero obiero oopazoBaHusi yueOHbIA npeaMer «buonorush», nuzydaeMslii
Ha 0a30BOM YPOBHE, SIBJISIETCS 005A3aTEIbHBIM YUEOHBIM IPEIMETOM.

JIns u3ydyeHus OMoJIoruyd Ha 0a30BOM YpOBHE CPEIHETo O0IIero oOpa3oBaHusi OTBOJAUTCS
68 yacos: B 10 kiacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 yaca (1 gac B Hefento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonormu B (HOPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW MPUPOIBI (HAOTIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuipl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie U NpakTUH4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIEHOTUYECKUH ), OMOCEPHBIA.

JdeMoHCTpauu:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMu4eckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. I[loanepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKUEe CBoiicTBa OenkoB. buonormyeckue
GbyHKUIHUU OENKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIFOKO3a, pubo3a ©  Je30KCHpud03a),
nucaxapunpl - (caxaposa, JakTo3a) M MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue dyHkuuu aunuaoB. CpaBHeHUE
yTIE€BOO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KinerouHas Teopust — npuMep B3auMOIEUCTBUSA
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas xuBasg cuctema. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyasl /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpOEHMsI MpOoKapuoTHueckoil kierku. Knetouynas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradHoubl kietku: JOIIC, ammapat [onbmxw,
TM30COMBIL. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUM u mnactud. Buasl mmactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sjpa: saepHas o00J0vKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEMIECTB B KJIETKE.

JdeMoHCcTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmuupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHue mMosiekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJi MPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue CTpOEHHUS KIETOK PACTCHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHCAHUE.

Tema 4. ’/KusHenessTeJIbHOCTb KJICTKH.

OOMeH BelIeCTB, WM METa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWISIUSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOrO IMpoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rerepoTpodHsiii. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®dorocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMoCHHTEe3. XEeMOCUHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJMPOBAaHHE DHEPrUM B KJIETKE. OTambl JSHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuCIOpogHOE OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbocdhopunpoBaHnue. O (HEeKTUBHOCTH
HHEPreTUYECcKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil nHdopmanuu B KiIeTKe. ['eHETWYECKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KomupoBanue amuHOKuCHOT. Pons pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. Mictopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoaedpunura yenoseka (BMY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tunel nutanusy, «Merabonuzmy, «MuUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Pemmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KnerouHplii 1UKI, WM JKU3HEHHBIM LUK KieTku. WHTepdaza U MHUTO3.
[Tpoueccel, mporekaromue B HHTepdaze. Permnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecCKue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum murto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnosnoro
Pa3MHOXEHUS: JEJICHHE HaJBOE, II0YKOBAHHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VCKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiioz. Cranun meio3a. [Ipouecchl, MpoOUCXOAIIME HA CTaAUsAX MeKo3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUME CMBICT H
3Ha4YEeHUE MeHo3a.

["'ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€He3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3BuTHe. THUIIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBa.

Poct m pasutne pactenuii. OHTOreHe3 LBETKOBOI'O PACTEHUsS: CTPOEHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepmaTo3ouasbl
MJIEKOIUTAIOLIETO», «SIHIIeKIeTKa MIIEKOMUTAIomeroy», «KapuokuHes B KieTKax
KOpElIKa JIyKa», MarHuTHAas MOJIENb-aNIUInKauus «/leaeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh M1 MU3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Poib nuroiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETUKHU. BKIag poccHicKUX U 3apyOeiKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETUYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THUOPUAOB TIEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOIO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHHMIO I'eHOB. HapylieHne cueruieHusi reHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYecKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpoMocOoMBI. ['oMoramMetrHeie W rereporaMeTHble oOpraHu3Mbl. HacnegoBanwue
MIPU3HAKOB, CIIETUIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKU M HX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIeCC — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTHA. MyTarmoHHas U3MEHUYNBOCTh. Kimaccudukamnus MyTamnuii: TeHHBIC,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00eBaHUsI 4YeEIOBEKA: TeHHbIE OOJE3HU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPMIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MeauKo-TeHeTUYECKOe KOHCYIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet w cxembl:  «MOHOTHOpPHAHOE  CKpeIIMBAaHWE H  €ro
IUTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTonoruyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUE QJUICNIBHBIX T€HOB», «l'€HeTHYecKkue KapTbl PpPACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBw», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MoAeIU-aMIIUKaU «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox moceBHOIN.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHnas pabora Ne 6. «M3yuenne MoauuKaIMOHHON W3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexuus opranu3mMoB. OCHOBbBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbl NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MacCoBBI U MHAMBUAYAIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BIm3KopoACTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummu3anuss u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
IIOJIyYEHHUE TOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOoJIOTH Kak OTpacib NPOU3BOACTBA. ['€HHas HMH)KEHepus. OTallbl
co3ganust pexomOuHantHoM JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kiletounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHHUE PACTEHUM.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHOB.

Tabmuiel m cxeMbl: KapTa «LIeHTphl MPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHnas rudpuauzamus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTH OuoTexHoNOTHN», «KileTouHble KymbTYpHl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nNepeHoOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsIKH TUIOAOB U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHblie U npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKIHH PACTeHUHl H
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAST OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHJIOB B MaJICOHTOJOTUYECKON JIETOMUCH, TMEPEXOJHbIe (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune Gayd u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CWUJIBI SBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE TPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ 0CHOBHBIE MOJIOKEHHUS.

MuxkpooaBostorus. [lomysius kak eIMHUIA BUAA U SBOJIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLUK BUAOB B Ipupoae. MyTallmOHHBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeiid
reHoB. M3oJiust 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisionuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCT, OpPraHU3MOB KakK pe3yJbTaT dBoJIOIUU. [IpumMepsl
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (DuUIIeTUYECKas, JUBEPreHTHas,
KOHBEPTeHTHas1, mapauiesibHas. HeoOpaTtuMoCTh IBOJTIOIIUH.

[IpoucxoxieHre OT HeCHelHaIu3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAS paguarus.

JleMoHCTpaUM:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymue cuibl 3BodoIMn», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHIECKOE BUA000Pa30BAHUE).

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB M CeMsIH, KoyuieKusi «[IpuMepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KoJuleKuusa «@POpMbl COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenp amuiukanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, myTtanuu GOpMbI KPbLILEB U
OKpPACKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOTHUYECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumnortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHCIepMusi. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'nunoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH M HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3paMm u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickast dphl. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUHUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
XUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

DBOJIOLHS YeT0BeKa. AHTPONOJIOTHs KaKk Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH YeloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuiabl  (pakrtopsl) — aHTpomorene3a.  HacnencrtBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasmui, YemoBek HeaHIEpTaIbCKUM, YenoBek
pasymHblidi. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIU.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHe COJHEUYHON CHCTEMBI», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckast kinetka», «COBpeMEHHas CHCTEMa OPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOEHHUS YeJIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa [MAaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'O 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JII0IU», «HenoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOMa, HEaHJEpTalblla, KPOMAHBOHIIA), CIICTIKH WIU
U300pakKeHHsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBEeKa (KaMHH-UOMIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKTHYeCKUE PadOThI:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3aeibl IKOJOTuA. MeToabl SKOJOTHUYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abuotnyeckue, OHMOTHYECKHE U AaHTPOINOreHHble. JIeHCTBUE HKOJOTUYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbI: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTOMEPUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAu€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisauuu. OCHOBHBIE IIOKA3aTENH
NOMYJSLMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISILUA U €€ Perysus.

JlemoncTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapta «I[Ipuponnbie 30Hb1 3emun», «Cpeapl oOUTaHUA
Opranu3moBy», «®@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «luimesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUe padoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonornyeckne 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BinusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB
PACTEHHI».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOIIEHO3a: BUAOBas,
MpPOCTpaHCTBEHHAsA, Tpoduueckass (mumieBas). Buabl-momuHanTel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, PeAYIeHTh. KpyroBOpoT BEIIECTB M MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckne (muImeBbIe) YPOBHHU OKOCHUCTEMBI. [lwimeBpie 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: MPOIYKUUU, YHCICHHOCTH, Ouomacchl. CBOMCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCHCTEMa XBOWHOTO
VI IIIAPOKOJINCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X031MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM B YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBo B 6nochepe 3emiin. AHTpONIOTeHHbIE U3MEHEHHs B Orocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
VIOpPaBJICHHUS TMPUPOJHBIMU pecypcaMd M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuubr u cxemsl: «llumeBbie nenn», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocUcTEMa MUPOKOIUCTBEHHOTO Jieca», « IKOCHUCTEMA
XBOMHOTO  Jiecay, «buoneHo3s Bomoéma», «ArpoueHos», «lIpumepnsie
aHTPOTIOTCHHBIE  BO3JCHCTBUS HAa TPHPOAY», «BaxkHeHIMe HCTOYHUKHU
3arpsi3HEHMsI BO3/IyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBISIOMIAS
ounochepry, «DakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTops
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B 6uocdeper», «kKpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojelb-anmukanus « TUnudable OMOIIEHO3bI», TepOapuit
«PacturtenbHBIe COOOIIECTBAY, KOUIEKINH «bHoIeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUJICKIIMM PACTCHUH W
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM SKOJOTHYCCKUM TPYIIIaM OJHOTO BH/IA,



Kpacnasa knura Poccuiickoit ®enepaumu, H300paKeHUs OXPAHSIEMBIX BHJIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs  OOy4alolMMHUCSA TMPOrpaMM  CpeAaHero oOumiero  oOpa3oBaHMUA:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTAaThl OCBOEHUS mpeaMeTra «bruonorus» JOCTUrarTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHUWS, CAaMOBOCIIUTAHHUS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPaBOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpOLIE U
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA U OMNbITA JICITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaK aKTUBHOTO U

OTBETCTBEHHOTO YWI€HA POCCUICKOI0 OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HapoJay, YYBCTBA OTBETCTBEHHOCTH IIE€pPE.l
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KE€HHMIO W 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusMHu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOABI U €€ IECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHUE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHHE IIEHHOCTH TPaBUJ UHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOTO MOBEJICHHS B CUTYAIIHSIX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/Yy, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPY10It00ue;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMMPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TaKYIO I€SITEIbHOCTD;

UHTEpEC K pa3NnyHbIM cdepaM mpodhecCHOoHATbHON JesTeIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJEe KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB M OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN 7St
OKPYKaIOUIEH CPEeIbl;

OCO3HaHHUE TJIO00AIBHOTO XapakTepa JKOJOTUYECKUX MpoOJieM M MyTed ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DOKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE  HENPUATHE JCWUCTBUM, NPUHOCAIIMX BPEH  OKPYXNKAOUIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN JI€ATEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUAJore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIBTYpPbl KaK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMAaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUST 00 OKpYKAlolleM MHUpPE KaK O €AMHCTBE IPHUPOJIbI, YEJIOBEKA U
oOIIecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBUIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEJUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTb PEeCypcHbie  MPOOJEMbl  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUM OWUOJOTHYECKUX 3HAHMM B LEIAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM W3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYYEHHUsI IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEIOBATEILCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUTNXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, SIBJICHHE, MPOILECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHE, OKCIEPUMEHT W ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIMOHATBEHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXAUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHMSI IMPOTPaMMbl CPETHETO OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMN MPUEMBI JOTMYECKOTO MBILIICHUS
(ananu3za, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUKU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTHUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUH HX
JTOCTHXKEHHSI, COOTHOCUTD PE3YNIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHHIA
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea  JuId peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUMI  pa3HOTO  poJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B I€SITEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3YIHTAaTOB
LEJISIM, OLICHUBATh PUCKU TIOCTEACTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIET0BATEIbCKONW U MPOSKTHON JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCTIONB30BaTh PAa3jMuYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWS, €ro WHTEPIpEeTaINH, MPEOoOPa30BaHUIO M TPUMEHEHUI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIEC TIPU CO3JaHUH YI€OHBIX M COITMAIBHBIX IPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
TIESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE€ pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEeICTB U CIIOCOOOB
JEeUCTBUS B MPO(DECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX NMPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OPUTHHANBHBIC MOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3aa4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmaumei:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsiAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaIM3UpOBATH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ouonornyeckod HHPOpMALMEH: MPUMEHATh XUMHYECKue, (Qusnueckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HAaBaHWS W 3aMWATHl  WH)OpMAaIH,
nH(OPMAITMOHHOM 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYykJaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEepOAJbHBIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHH C yd4€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacmpenenartb pojid ¢ y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS U BBISBICHUS NpoOJIeM U UX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IO3HABATEIIBHYIO NEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  TO3HABATEJIIbHOM  pediekcuu KaKk  OCO3HaHUSs
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PELICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHIKEHHUIO;



IPUHUMATh MOTHBBI W apryMEHTBhl APYIMX @pPU AaHAIM3E pE3YJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OLIUOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynabTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUuyYecKue s yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEWCTBHUI MO OCBOCHUIO, HHTEPIIPETAUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXkKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX c Ouosiorueid. B mporpamme mnpeamerHbie
pE3yNbTaThl IPEACTABICHBI IO T0J1aM 00yUYEHUSI.

[IpeameTHbIE pe3yNbTaThl OCBOCHHS ydueOHoro mnpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKAHHE OHUOJOIMYECKUX TEPMHHOB M IOHSITHI:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMEeH BelIeCTB U MpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiluus), ypOBHEBasI OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENpPOAYKIIHSI ), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTUYECKHE TEOopuu (KJIETOYHasA, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHOMl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LEeHTpax MHOrooOpasus H
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMHMCAHHWE MKUBBIX CHUCTEM, NPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIUYMHAMH, OOBSICHEHHE MOJyUYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M NPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh IMOJIyYEHHbIE 3HAHUS AJI1 OOBACHEHUS OMOJOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouosoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAaclIeIOBaHUE, COCTaBISATH CXEMBI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI IJIsl MpelCKa3aHUsl HAacJIeJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBATh HH(OpPMALIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTUH,
MeIUIMHE, OMOTEXHOJIOTUK;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHbIE COOOIIEHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
WCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS yueOHoro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE U POJIM OMOJIOTUU B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEXHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(DOH, 3BOIIOLMS, ABIKYIINUE CUJIbI ((DaKTOPBHI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPBHI,



DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThl, IeMd MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3aponpimeBoro cxonactBa K. M. bapa, depenoBaHusi TJIaBHBIX HampaBleHUH U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB W SIBJICHUM, OpraHu3alusi U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIJABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOJyUYCHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, TMPOAYLIEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB W TIOTOKA DSHEPIMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaIOIIUX JIOACH, COOI0IEHUSI HOPM IPAaMOTHOTO TOBEJICHHUS B OKpPY>KaroIIen
IPUPOHON cpene, TMOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallMOHATIBHOTO MPUPOI0TI0JIb30BAHUS;

YMEHHUE peniaTh dJIeMEHTAapHbIe OMOJOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
MIEpPEeHOCa BEIIECTB U DHEPTUU B HIKOCUCTEMaXx (IIeTI MTUTAHMS);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(MOPMAIIMU, HAYIHO-TOMYIISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE M YCTHBIE COOOIICHMUS,
00001ast 6MoIOTHYECKY0 HH(POPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaudecTBO 9acoB

HanmeHnoBaHue pa3ae/ioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Ne n/m Kontpoabnbie IIpakrudeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 buonorus kak Hayka 2 1 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBble cuCTEMBI M MX OpraHU3alus 1 https://m.edsoo.ru/ST7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKH 8 1 https://m.edsoo.rt/YTLWWOJEO
4 KuzHenesTenbHOCTh KIETKH 6 1 https://m.edsoo.ru/MEETZ2D71
Pa3MHOkeHne 1 MTHAUBUAYAIbHOE
5 AHBHILY 5 1 https://m.edsoo.ru/GE6W 1A7C9
pa3BUTHE OPraHU3MOB
HacneacTBeHHOCTh M MU3BMEHUMBOCTD
6 A 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cenekiust opranu3mMoB. OCHOBBI
7 3 1 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHHI
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBOSR36J
OBUIEE KOJIMYECTBO YACOB I10 34 3 4
[TPOI'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJlIeKTpoHHbIe (LM (ppoBbIE)

Ne /i Kontpoabnsie IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
1 DBOIIOIMOHHAS OMOIOT U 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHIITHOBCHIE 1 pAsBITHC AHSHI Ha 9 1 0.5 https://m.edsoo.r/OFLS81YBS
3emuie
3 Opranu3Msl U OKpyXkarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coo0riecTBa v 9KOJIOTHUECKUE
4 9 1 https://m.edsoo.rt/ WXWAVSS6F
CUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNON
OBIIEE KOJIMYECTBO YACOB I10 34 ) )5

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

KoaudecTBO 9acoB

Tema ypoka KonTpoJbHbIe
Bcero
padoThI

buonorus B cucreme HayK 1

IpakTuyeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

https://m.edsoo.ru/O2T4D1UI5

MeTopI TO3HAHUS KUBOH
npupoasl. [Ipaktuyeckas padora
Ne 1 «Mcmonp3oBaHue
Pa3IMYHBIX METO/OB IPHU
M3YYEHUU OMOIOTUYECKHIX
00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buonornueckue cUCTEMEI,
MPOLIECCHI U UX
n3ydueHue/BxoaHas KOHTpoOIbHAS
pabota

https://m.edsoo.ru/A7VOYD215

XUMHUYECKUI COCTaB KIETKH.
Bona u muHepanbHbIe COMU

https://m.edsoo.ru/L17LI590V

benku. CoctaB u cTpoeHue
0€eJIKOB

depMeHThl — OHUOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJIUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha mpumepe
aMMJIa3bl WM KaTasasbl)»

0.5

https://m.edsoo.ru/V33JNUW5SW

https://m.edsoo.ru/VBPPPBGCD

VYriaeBoapl. JIunuasl 1

https://m.edsoo.ru/OJ7NFITI5




Hyxkneunosbie kucinorsl. ATD

Hcropust u MeTOIbI N3yUECHUS
kietku. Knerounas Teopust

https://m.edsoo.ru/WOELRA9B3

https://m.edsoo.ru/JXQMJOGM?3

10

11

KieTka xak 1ejoctHas XKusas
cucreMa

CtpoeHne 3yKapuoTHYECKOM
kietku. JlabopaTopHas padora Ne
2 «M3y4yeHne CTpoeHUs KIETOK
pacTeHHIA, )KUBOTHBIX, TPHOOB U
OaKTepHii Mo MUKPOCKOIIOM Ha
TOTOBBIX MUKpOITpErapaTax u ux
OTIMCaHHE»

0.5

10

11

https://m.edsoo.ru/XDCLRAFI1Q

https://m.edsoo.ru/KZO1WSLJY

12
13

OOMEH BELLECTB WK META00IU3M

®otocuHTe3. XEMOCHUHTE3

12
13

https://m.edsoo.ru/LOB3I3XYZ
https://m.edsoo.ru/V882FDGSF

14

15

DHepreTUIecKuit
oOmen/IIpomexyTouHas
KOHTpOJIbHas paboTa

JKW3HEHHBIN LUK KIETKH.
Jenenue knetku. MuTos.
JlabopaTtopHas padota Ne 3
«Habmroienne MUTO3a B KIIETKAX
KOHUYHMKA KOpeITKa JIyKa Ha
TOTOBBIX MUKPOTIpETapaTax»

0.5

14

15

https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/CO1INPWLF4

16

17

buocunres 6enka. Peakius
MaTPUYHOTO CHHTE3a

Tpaucusius — OuocuHTe3 Oenka

16

17

https://m.edsoo.ru/540OF4L77W

https://m.edsoo.ru/TFDKDDWWM

18

Hexknerounsie (hopMbl )KU3HH —
BHUPYCHI

18

https://m.edsoo.ru/9PGS5FAJB




19

20

@DopMbI pa3MHOKEHUS
OpraHu3MOB

Meiios

19

20

https://m.edsoo.ru/2JLXB4AOR

https://m.edsoo.ru/SNUXKO0X86

21

OO6pa3zoBaHue u pa3BUTHE
IIOJIOBBIX KJICTOK.
OmnonorBopenue. Jlaboparopras
pabota Ne 4 «3yueHue CTpoeHuUs
HOJIOBBIX KJIETOK HAa TOTOBBIX
MHKPOIpernapaTax»

0.5

21

https://m.edsoo.ru/C29L.4DXB8

22

23

24

25

NupuBunyanbHOE pa3BUTHE
OpraHu3MoOB

I'enetuxa — HayKa O
HaCJICACTBECHHOCTH U
N3MCHYHNBOCTH

3aKOHOMEPHOCTHU HACIEAOBaHUS
MpU3HaKOB. MoHOTHOpUIHOE
CKpELIMBaHHE

JuruOpuHoe CKpemrBaHue.
3aKOH HE3aBUCUMOTO
HacJe0BaHUs IPU3HAKOB

22

23

24

25

https://m.edsoo.ru/MA4T8L5SAD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIOWI2

https://m.edsoo.ru/YSNANQ65V

26

CremieHHOe HaclieJOBaHNE
npu3HakoB. JlaboparopHas
pabota Ne 5 «3ydenue
PE3yNIbTaTOB MOHOTUOPUIHOTO U
JUTUOPUTHOTO CKPEITUBAHUS Y
Ipo30( Bl HAa TOTOBBIX
MUKpOTIpernaparax

0.5

26

https://m.edsoo.ru/P2SQ57ZGN?2

27

T'enetruka noma. Hacinenosanue

27

https://m.edsoo.ru/3GYGV47YM




28

29

30

IIPHU3HAKOB, CUCIUICHHBIX C ITOJIOM

N3MeHUYnBOCTb.
Henacnencrsennas
M3MeHYuBOCTb. JlabopaTopHas
paborta Ne 6. U3yueHue
MOIU(PUKAITIOHHOM
M3MEHUYUBOCTH, IOCTPOCHUE
BapHUAIIMOHHOTO pAJia U
BAPUALIMOHHON KPUBON»
HacneacTBeHHass U3MEHYUBOCT.
Jlaboparopnas pabota Ne 7.
«AHAIN3 MyTail y 1pO30QHITEI

Ha rOTOBBIX MHUKpOIIperapaTax»

I'enetuka yenoBeka

0.5

0.5

28

29

30

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

PesepBubIil ypok. O606111eHNE 1O
TeMe «HacnencTBeHHOCTE U
W3MEHYUBOCTb
opranu3MoBy/Bcepoccuiickas
poBepoyHas paboTa

31

https://m.edsoo.ru/E2IXRS2EB

32

33

34

Cenekius Kak HayKa M MPOLECC
MeTtobl ¥ JOCTUKEHHUS
CEJIEKIIUU PACTEHUM U )KUBOTHBIX
buoTexHonorus kak orpacib
MIPOU3BOJCTBA

32

33

34

https://m.edsoo.ru/3128P31L.98

https://m.edsoo.ru/JISK3Q6WO0J

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

1 DBOJIIOLMS U METOJIbI €€ N3YUEHUS 1 1 https://m.edsoo.ru/6KWQIKBKU
Hcropust pa3BuTHS IIpe/ICTaBICHUN

2 PP PEACTABICHIH 1 2 https://m.eds00.r1u/0SWCATSSX
00 3BOJTIONINH

3 Mukpo3BOIOIUS 1 3 https://m.edsoo.ru/TOFAUE4ZP
[Tomynsiius Kak >1eMeHTapHast
eIMHHIIA BUJIa U SBOJIIOIHH.

4 Jlaboparopnas pabota Ne 1 1 0.5 4 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHUE BHUJIOB T10
MOP(}HOIOTHUECKOMY KPUTEPHIO)

BIDKYIIIAE CHIIBI (DJIEMEHTAapHbBIC

5 Ayt ( P 1 5 https://m.edsoo.ru/3EH6CNOWI
(haKkTOphI) FBOTIOLIUN

6 EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 6 https://m.edsoo.ru/DY32BUDOO
Pe3ynbratel 3BOIOIMN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
BH1I000paszoBanue. JJaboparopHas

7 AO00P patop 1 0.5 7 https://m.edsoo.ru/WAJHSTLOB
pabota Ne 2 «Onncanue
MPUCTIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEITLHOTO XapaKTepay
Hanpasnenus u nytu

8 P yt 1 8 https://m.edsoo.ru/PI1FIOYV3
MaKpO3BOJIOLUA

9 Heob6patumocTs 3BOMIONINAN 1 9 https://m.edsoo.ru/CLA9VC51J
Ucrtopus xu3nu Ha 3emie u

10 1 10 https://m.edsoo.ru/MJYYIMVX7

METOABI €€ U3YYCHUS




11

12

['MIIoTE3bI MPOUCXOIKIACHHS KUZHU
Ha 3emiie

PazButue xu3Hu Ha 3eMJie 110 3pam
U TIepHoJIaM

11

12

https://m.edsoo.ru/EKNHXBOS2

https://m.edsoo.ru/ECINSTF62

13

OCHOBHBIE dTaNbl 9BOJIIOLIU N
PACTUTCIIBHOT'O U JKUBOTHOI'O MHpPaA.
[IpakTrueckast padora Ne 1
«/3y4eHne UCKOMAaeMBbIX OCTATKOB
pacTeHHil 1 )KUBOTHBIX B
KOJUTCKIIMSX )

0.5

13

https://m.edsoo.ru/7K1LYOSCT

14

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MHUPa

14

https://m.edsoo.ru/WSEXN9YAK

15

16

17

DBOJIOLMS YETIOBEKA
(a"TpOTIOTEHE3)

JBxyuue cuibl ((hakTopsl)
anTponorene3a/l[I[pomexyrounas
KOHTpOJIbHAs paboTa

OCHOBHBIE CTaANH IBOJIOIAU
YyelnoBeKa

15

16

17

https://m.edsoo.ru/ADV3JERUE

https://m.edsoo.ru/D7JZMBYPQ

https://m.edsoo.ru/14G19MQ4K

18

19

20

YenoBeueckue pachl U IPUPOIHBIE
aJlanTalyy 4eJoBeKa

PesepBHelil ypok. O6001IeHNE TTO
TeMe «BO3HMKHOBEHHE U pa3BUTHE
JKU3HU Ha 3eMIie»

DKoJIorus Kak HaykKa

18

19

20

https://m.edsoo.ru/XL7QKC5PK

https://m.edsoo.ru/R6L7VY2GB

https://m.edsoo.ru/K46KONS56I

21

Cpenbl 00uTaHUs U YKOJIOTHIECKUE
(bakTopsI

21

https://m.edsoo.ru/DCOIEUIC9

22

AbGuotnueckue GpakToOpHbI.

0.5

22

https://m.edsoo.ru/G7TNF3PINM




JlaGopaTopHas pabota Ne 3.
«Mopdonoruaeckne 0COOEHHOCTH
pacTeHuii U3 pa3sHbIX MECT
oburanusy. JlabopaTtopHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa)

23 buotnyeckue pakTops 23 https://m.edsoo.ru/A6ZSMGNQR
DKOJIOTHYECKUE XapaKTECPUCTUKH
nomysitun. [Ipaktuueckas pabora

24 Ne 2 «IloncuéT mIOTHOCTH 0.5 24 https://m.edsoo.ru/X42J6 ABRN
MOMYJISILIUKA Pa3HbIX BUIOB
pacTeHuin»
Coo01ecTBa OpraHu3MoB —

25 H p 25 https://m.edsoo0.ru/0T2K1PNGZ
OHOIIEHO3
DKOJIOTHYECKHUE CUCTEMBI

26 26 https://m.edsoo.ru/S1LIRWZMR
(3KOCHCTEMBI)
OCHOBHBIE ITOKA3aTeIN
YKOCHUCTEMBI. DKOJIOTNYECKUE

27 . 27 https://m.edsoo.ru/NSTEWOGPE
nupaMu/ibl. CBOWCTBA IKOCHCTEM.
Cykueccus

28 [IpupoaHbie s3KOCHCTEMBI 28 https://m.edsoo.rt/ WIDMMUBCS

29 AHTpPOTIOTEHHBIE YKOCUCTEMBI 29 https://m.edsoo.ru/WRS65U3WC
Buochepa — rimodanpHas

30 bep 30 https://m.eds00.ru/2X1VG5Q18
3KOCHUCTEMA 3EMIIU
3aKOHOMEPHOCTH CYILIECTBOBAHUS

31 p ym 31 https://m.edsoo.ru/V5JT6B387Z
6uocdepsl
YenoBeuecTBO B Onochepe 3eMiIn.

32 dep 32 https://m.edsoo.ru/HXCDHPXDJ

Hrorosast koHTpOIBHAs paboTa




CocyiiecTBoBaHHE MPUPOABI U

33 1 33 https://m.edso0.ru/187G37606
YeJ0BeYeCTBa
PesepBHbIil ypok. O6006111IeHIE
34 TeMmbl «Coo011eCcTBa U 1 34 https://m.edsoo.ru/SW5XCF3K6
9KOJIOTHYECKUE CUCTEMbBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOI
€CTECTBEHHO-HAYUYHON KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHMCKHX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosoruy; (PyHKIMOHATBEHOM TPAMOTHOCTH 4YeNOBEKa JUIsl peIllieHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJEpKaHUE OHOJOTUYECKUX TEPMUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

YMeHnue uznarate OMOJIOrHYECKHUE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pa3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUSI B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYyYEHHBIX PE3yJIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM U 3aKOHOB;, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMeHue BBIOENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOCHHOCTHM  TPOIECCOB OOMEHa  BEHIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH TOJIYUYCHHBIC 3HaAHUA JJIA O6’b§ICH€HI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, I IPUHATUA PAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOTO MOBEAEHUA B  OKPYXKAIOWIEH NPUPOJHOU  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOIO

IIpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpCIIMBAHUE, CUCINNICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMbI MOHOI' I/IGpI/II[HOI‘ (O) CKpCIIUBaHUA JJIs npeaACKasaHus

HacCJICAOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JIaOOpPaTOPHBIM

o0opynoBaHuEM

YMeHue KpUTHUYECKH OLEHHMBATh W HWHTEPHPETHUPOBATH HH(MOPMAIUIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOIOIHH,

MCAUIIUHC, OHMOTEXHOJIOTUH

10

YMeHue co3naBaTh COOCTBEHHbBIC MUCHMEHHBIE U YCTHBIE COOOIICHHS,
00001mast GMONIOrUYeCcKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHoJIOTHH

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, NOMMYJIsIIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUEC CHUJIBLI




(paxtopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (akTopsl, IKOCHUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHThl,  I[ENu  IHTaHUs,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarate OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpbiieBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M.  Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO TIIO3HAHHS B OHOJIOTHH
(HabmroIeHNe W OIMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUM;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPUH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOJAbBI HAa OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTCOLEHO30B M  DKOCUCTEM;
0COOEHHOCTH IPOIIECCOB HACJIEICTBEHHOU WU3MEHYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUS SKOJIOTMUECKHUX (HaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B DKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHnid B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbSI OKPY’KAIOIIUX JIFOJIEH, COONIIOIEHUST HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpeIe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B SKOCUCTCMAX (I_[CHI/I HI/ITaHI/DI)

YMeHue BBINOJHATH JIAOOpAaTOpHbIE M MpPaKTUUYeCKue paboThl,
coOmogaTh mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTHYECKOTO CO/ICPIKAHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyHbIX UcTOYHUKOB (CMMU, HayuyHO-IONYJsSipHBIE MaTepUalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMUPOBATH O OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3znaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIC COOOIICHUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKHX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA
buonorusa xak HayKa

buonorus — wmayka o xuBoil mpupone. Ponp Ouonoruu B QopmMupoOBaHUHU

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTeMa OHMOIOrHYeCKHX HAYK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCHEPUMEHT, OIHCAHUE,
U3MEpeHue, KiIacCUpUKaIMsi, MOJCIMPOBaHUE, CTaTHCTHYECKas o0padoTka

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKussie cucrembl (OMOCHCTEMBI) KaKk MpeaMeT u3ydeHusi omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHH OpraHu3alid OHUOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYISNOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

32

33

34

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

XUMUYECKUH COCTaB KJICTKM. XHMHYECKHE JJIEMCHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. CDYHKI_II/II/I BOJbI H

MHHCPAJIbHBIX BEHIECCTB B KJICTKC. HOI[JIep)KaHI/IC oCcMOTHYEeCKOTo Oananca

benku. CoctaB u crpoeHue O€IKOB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpbI O€IKOBOI MOJIEKyJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYecKHe cBoiicTBa OenkoB. buonorndeckue
(GyHKIMHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzartopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas crneunduynocts. Kodepmentsl. Burtamuubsl. OTnnums

(bepMeHTOB OT HCOPraHNYCCKUX KAaTaJIN3aTOPOB

VYrneBoabl: MOHOCaxapuabl (TIIOKO03a, pubo3a u Je30Kcuprbdo3a), aucaxapuibl
(caxaposa, mnakTo3a) W TONIMcaxapuabl (Kpaxmall, TIUKOTEH, IeJUTI0JI03a).
buonornueckue GyHKIMN yTIEBOIOB.

Jlunuaer:  TpurMuepuasl, — crepounbl,  Gocdomunuabl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yHkumu nunuaoB. CpaBHeHUE

YrijieBOJ40B, OCIIKOB U JIMIIUA0OB KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

[urosorus — Hayka o kierke. Kiierounas teopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHas MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl KIeToK: dyKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHHUS
MPOKapUOTHUECKOW  KJeTKu. Knerounas crenka Oaktepuii. CrpoeHHE
JYKapUOTUUECKOW KJIETKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOU H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TJIHKOKAIMKC, HUX
¢bynkun. [Inasmaruaeckas memOpana, e€ coiicTBa U pyakmmu. L{utonaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MaTHYeCcKas CeTb
(OIIC), ammapar ['ombmpku, im3ocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KJIETKU:
MUTOXOHJpPUH, TuIacTUAbL. [IpoMcXoXkIeHne MHUTOXOHAPHHA W IUIacTUA. Bussl
actu. HemeMOpaHHbIEe OpraHOMIbl KJIETKH: PUOOCOMBI, KJICTOUHBIA LIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. Brirouenus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: siiepHas 00O0JOouKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

Tpancnopt BeliecTB B KIETKe

KusznenesaTenbHOCTh KIETKU

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINS (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOIO MpoIecca
MeTtabonu3ma. Tunel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHblii. Poib

(bepMeHTOB B OOMEHE BCIICCTB U MMPEBPAICHUN SHCPTHUU B KIICTKC

4.2

4.3

®dortocunTte3. CBeroBas U TeMHOBas (a3bl hoTocuHTe3a. Peakuuu GorocuHTe3a.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HM Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIINICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHHTe3. XEMOCHHTE3HpYIoIIHe OakTepuu. 3HAYEHHE XEMOCUHTe3a s

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBLIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalbl OHEPICTUYCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kncnopongoe OKHCJICHHEC, WJIHN KJIETOYHOC

npixanue. DPGeKTUBHOCTh SJHEPTETUYECKOT0 0OMEHa

4.4

Peakiun marpuunoro cunrtesa. ['enernueckas undopmanus u JJHK. Peanuzamms

reHeTnyeckol nHdopmanuu B kieTke. ['eHeTHMuecKuit KOJ M €ero CBOMCTBA.




Tpanckpunims — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

KoaupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmyHnonedpunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME 1 MHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIM IMKIT KIeTKd. MHTepdaza u MUTO3.
[Ipouieccel, mporekaromme B uHTepdasze. Permkanus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH HA0Op — KapHUOTHIL.
JIMMUIIONAHBIE WM TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMaTHUBL.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBLHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kinerkn — wmuto3. Craaun muto3a. [lpomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@dopMbl pa3MHOKEHHsI OpPraHU3MOB: Oecronoe W 1ojoBoe. Buiesl Oecronoro
Pa3sMHOXCHHUS: JICJICHHE HAJBOE, IIOYKOBAHHWE OJHO- W MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHHE. HckyccTBeHHOE

KJIIOHUPOBAHUC OPraHUu3MOB, €0 3HAUYCHUC AJIA CCIICKIIMU

5.3

54

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT O€CIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonoruueckmii cMbici U

3HaYEHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
KEJIC3bl: CEMCHHHUKU U ANYHUKH. O6p330BaHI/IC " Pa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CnepMaro3ouj, HULEeKIeTKa) — criepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30UI0B. OHJ'IO,I[OTBOpeHI/IC. HapTeHoreHe3

WupuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jransl SMOPHOHAILHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. I[locramOpronanbsHOe pasBuTHe. THIIBI
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pazButne pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3agaun reHetuku. VMicropus pa3sBuTus TeHETUKU. Brian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKU. MeETonbl TI'eHETUKU
(rubpu10I0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHUeCKass CUMBOJIMKA, HCIIOJIb3yeMasl B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HAcCJEIOBAHMs IPU3HAKOB, yCTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. [lpaBuino JOMMHMpOBaHMS. 3aKOH pACIICIJIEHUS IIPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HENMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJJOBAHMSI IPU3HAKOB.
[{uToreHeTH4ecKue OCHOBBI JUTMOPUAHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEe
ckpemBanue.  lcnonb3oBaHue — aHANU3UPYIOLIETO  CKPEILUMBAHMS  JUIS

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienwe crerieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [‘eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moja. AYTOCOMBI M TIOJOBBIE
xpomocombl. ['oMoraMetrHble M TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

W3meHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACIIEICTBEHHAs M HACJIECICTBEHHAs.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBII psii U BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. Koin4ecTBEHHbIE M KadeCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKIu. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTb. KomOuHaTHBHas
M3MEHUYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoOHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
(bakTopsl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HacleACTBeHHON n3MeHunBoctu H.1.

BasusioBa

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJbl T'€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHI,
OMOXMMHYECKUH, MOJeKyIsipHO-reHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpeto [II[P-ananu3a. HacnencTBeHHble 3a00JeBaHUs YEJIOBEKAa: T'€HHBIE
00s1e3Hu, 00JIE3HU C HACJEACTBEHHOM MPEeapacloyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTHBHbIE MyTauuu. [IpUHIMIBI 310pOBOTO




06p3.33. KHN3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I n JICUCHUA TI'CHCTHYCCKHUX
Oone3nell. MeIMKO-reHeTHYeCKoe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUITTHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekuusi Kak Hayka U Tpoliecc. 3apoKIEHHE CEJIEKUUU U JIOMECTHUKAIIUS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

[10po/ia, IITaMM

7.2

CoBpeMeHHbIE METO/Bl CENEKIMU. MaccoBbli U WMHIMBUIYaJdbHBIH OTOOpPHI B
CEJIEKIIMM pPAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpeuuBaHue — HMHOpuAMHr. Yucras nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas ruOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
IIOJIyYEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM PACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanus pexomOuHaHTHOW JIHK wm TpaHcrennnix opranm3moB. Kierounas
nHxeHepus.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  PAa3MHOKEHHUE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdyeckue npoosembl. MO — reHeTHuecku

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHu3Mbl

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

DBOJIOLMOHHAS OUOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3Boaouuu.  [laneoHTosIOTHYECKHE:  MOCIENOBATEIBHOCTD
IIOSABJICHUA BHJIOB B MMaJ€OHTOJIOTHIECKOMN JICTOMMHUCH, TICPEXOAHBIC (1)OpMI)I.
buoreorpaduyeckue: cxonctBo U paznuuue ¢ayH u (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHUE: CXOJCTBA U Pa3IN4Msi IMOPHOHOB Pa3HbBIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJOTMYHBIE, AaHAJIOTUYHBIE,
pYIUMEHTApHBIE OpTaHbl, aTaBU3MbL. MOJNEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX IMyTel y Bcex

OpraHu3MOB




1.2

1.3

OpomounonHass teopus Y.  [apBuna. [lpennocbuiku  BO3HUKHOBEHUS
JapBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTH PECYpPCOB, HEoNpeAenEéHHasT U3MEHYHBOCTb,

00pn0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass teopust »HBomonud (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIIOUN

1.4

1.5

JBuwkymue cuibl ((GakTopbl) SBOJIIOLMM BUIOB B Mmpupoje. MyTaluoHHbII
nporecc ¥ KOMOWHATHBHAsT M3MEHYMBOCTH. IlomynsiiuoHHBIE BOJHBI U Jpeid
reHoB. M3omsamus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonii Gaxtop
sBOIONNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT,  OPraHU3MOB KaK  pe3yibTaT dBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H UAHOAANTALINH.

Bun u Bunoo6paszoBanue. Kpurepuu Buga. OCHOBHbIE (JOPMBI BHI000PA30BAHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  @opMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHad,

KOHBCPI'CHTHAs, I1apaljicIbHasd. HCOGpaTI/IMOCTB 3BOJIFOIIUH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKICHUM JKM3HU. HayyHple TIunoTessl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M HaHclepMus. XUMHUUYECKas
IBOJIIOLIMS.  DKCIIEPUMEHTAIBHOE MOJATBEP)K/ICHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJIECTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII JXKUBBIX OPraHU3MOB

Pa3Butne xu3Hu Ha 3emiie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoabl: KeMOpHUIlCKHiA,
OPJIOBUKCKHW, CUJYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHbIA, TEPMCKUM.
Me3so30iickas 5pa U €€ NepUuoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickass 2pa u €€ mepuoabl:  MaJeOreHOBBIA,  HEOTCHOBBI,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IIPOLIECCOB.
OCHOBHBIE ATaIbI HBOJIOLUN PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApoMOpd o3kl Y
pacTeHMi M JKMBOTHBIX. [losBIEeHWE, pacuBeT W BBIMHUPAHUE TPYII >KUBBIX

OpraHu3MOB

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTCMATUYCCKUC T'PYIIIBI OPTaHU3MOB
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3BOJ’IIOI_II/I$I YCJIOBCKaA. AHTpOHOHOPI/IH KaK Hayka. Pa3zButue HpCIlCTaBHCHI/Iﬁ 0

MPOMCXOKACHUHM dYelloBeKa. MeToapl u3ydeHus aHTpororeHesa. CXoOicTBa H




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMAaTUUYECKOE MOJIOKEHHUE YeJIOBEKa.
JBwxymme cuibl (hakTopel) aHTpororene3a. HacnencrBeHHass U3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 JKU3HU, W3TOTOBJIICHHE OPYIHUM

TPY/a, MBIIIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pa3ymHbIid. HaxolIku MCKOMAeMBbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, O0JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

3.1

UYenoseueckue pacbl. OCHOBHBIE OOJIbIIME pachl: eBpOINeouIHas (eBpaszuiickasi),
HErpo-aBCTpaJIONAHAS (3KBaTOpHAJIbHASA), MOHTOJIOUHAs (a3marcko-
amepukaHckas). YepTbl MpucrnocoOIeHHOCTH MPEICTaBUTENEH YeTOBEUECKUX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
OpraHusMbl 1 OKpyXkKarouias cpeaa

OKoslorusl Kak Hayka. 3afauyd W pasfiesbl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33penue. Cpenibl 0OUTaHKsl OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIIHAs, IOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruueckne  (aktopel. Knaccuduxamus — skomormdyeckux — (HakTOpoB:
abuoTtnyeckne, OWOTHYECKHE U aHTPONOreHHbIE. JleiicTBHE HSKOIOrHMYECKUX

(hakTOpOB HA OPTaHU3MBI
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AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoOnenust oOpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonorunyeckue PUTMBI

34

3.5

buotnueckue Qaxtopbl. Bunbl OMoTHYECKMX B3aMMOJEHCTBUNA: KOHKYpPEHIIMS,
XHUIIHWYECTBO, TMapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HelTpaiu3M.  3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJid CYIIECTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6III€CTBaX

OKOJIOTUYECKHE XapaKTCPHUCTHUKU MOMYyJIAIHUH. OcHOBHBIE IIOKa3aTciin
nomyjdanuu: 4YUCICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ Perymsauus

COO6H_ICCTBE[ N 3KOJOTMYCCKUC CUCTEMbI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpykTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTbl. CBs3U B

OHoIIEHO3€E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMLI) . Ilomarme 00 »dKocuCTEME H




4.3

ouoreoreHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: IPOJIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BemecTB U NOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KocucTeMbl. [luileBble LieU U CETH.
OcHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBI: OnMomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpPaMHUIbI: TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBOHCTBAa 3SKOCHUCTEM:

YCTOMYUBOCTb, CAMOPETYJIsIIus, pazButue. CyKieccus

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONIOT€HHbIE YKOCHCTEMBI. ATPOIKOCHCTEMBL. YpOoaKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYECHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak Qakrtop ycrohumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
ouochepsr. XKusoe BemecTBo u ero ¢yHkuuu. OcobeHHOCTH OHMOChEepbl Kak
ri100abHOM JKOCUCTEMBI. J[MHaAMHuYecKoe paBHOBECME W OOpaTHas CBS3b B
ouocepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE ILHKIBI 3JIEMEHTOB

(yrnepona, azota). 3oHanbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIITU

4.5

UYenoBeuecTBO B Onoctepe 3eminn. AHTPOINOTeHHbIE M3MEHEHHUs B Ouocdepe.
I'moGanbHBIE YKOJTOTHYECKUE TTPOOIIEMBI.
OcHOBa palMOHANBHOIO  YNPABIEHUS MPUPOAHBIMH peCcypcaMH U UX

ucnoJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Tox penakuueii [Taceunuka B.B. AkironepHoe obmiectBo «M31arenscTBo
«IIpocsemenue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonos A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akimonepnoe o6miectBo «M3narenscTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. bornanosa T.JI. «buonorus. CnpaBOYHHUK JJ1s1 CTAPIIEKIACCHUKOB U
MOCTYMHAIOIINX B BY3bI».

HembsanakoB E.H., Co6oneB A.H. «buonorus. 3anauu u ynpaxaenus. 10-11
KJIaCChI».

Kotuxosa H.B., Canenko B.b. «buoinorug. ITogroroska xk EI'O»

2. Kanunosa I'.C., Mazsipkuna T.B. «EI'D. buonorus. Tumnossie
AK3aMEHAI[MOHHBIE BAPUAHTHI»

3. Jlepuep I'.U. «kEI'D. buosnorus. [omarosas noaroroBka» u «EI'D. buonorus.
1000 3agaHuii ¢ OTBETAMU U PELICHUSIMI.

4. TTerpocoBa P.A. «buonorus. 10-11 kmaccel. MeToaudeckoe mocooue k

yaeOHuky Cusornaszosa B.M.»



5. [Benos I'.I'. «buonorus. 10-11 kmaccel. Metoguueckue peKOMEHAALMH 110

MPOBEICHUIO JTA0OPATOPHBIX pabOT»

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU
HUHTEPHET

bubmuoteka [{OK : 6uonorusi, 10—11 xmaccer : yriryonennsiii ypoenb . — URL:
https://m.edsoo.ru/7f41cc74

O6uaxo 3nanu# : 6uomnorus, 10—11 kiacce! : yrnyonennsiii yposenb . — URL:
https://oblakoznaniy.ru

AjnanTuBHBIN KOMILIEKC 1o Ononorud : 10 knacce ; 11 xiacc . — Bxoaut B
coctaB buommorexku [JOK. — URL: https://m.edsoo.ru

OtkpeiThiii OaHk 3aganuii EI'D : 6nonorus / denepalibHbIA HHCTUTYT
nenarorndeckux uamepenuit (OUIN). — URL: http://www fipi.ru

Caiit Imutpus ['ymuna «Peury EI'D» : 6uonorus . — URL: https://bio-
ege.sdamgia.ru

Ctege.info : 6monorus EI'D 2026 . — URL.: https://ctege.info/ege-

2026/biologiya-ege-2026-vse-dlya-podgotovki.htm
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