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MNOACHUTEJIbHAS 3AIINCKA
Jannas pabouast mporpamMa ydeOHoro mnpeamera «buonorms» mis 5-9 kiaccoB
pa3paboTaHa Ha OCHOBAHUU CIIEYIOIIUX HOPMATHUBHBIX IOKYMEHTOB:

1. ®enepanbslii 3akon o1 29 gexabpst 2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

2. DenepanpHbiii 3ak0H OT 19 mexabps 2023 r Ne 618-@3 «O BHeceHMHM W3MEHEHUH B
®denepanbHbiii 3ak0H «O0 oOpa3zoBanum B Poccuiickoit denepanuny;

3. ®DenepanbHBIi TOCYAApCTBEHHBIM 00pa3oBaTENbHBI CTaHAAPT OCHOBHOTO OOIIETO
obpazoBanus (yTB. mpukazoM MunuctepcTBa npocsemieHus Poccun ot 31 mast 2021 1. No
287);

4. denepanpHas oOpaszoBareibHas MpPOrpaMMa OCHOBHOro oOmiero obpa3zoBaHusi (yTB.
npukazoM Munucrepctsa npocsemieHus Poccun ot 18 mas 2023 1. Ne 370);

5. Pacnopsukenue [IpaBurensctBa Poccuiickoit @eaepanum ot 19 Hos0ps 2024 r. Ne3333-p
«O0 yTBEep)KICHHH KOMIUIEKCHOTO IUIaHA MEpPONPHUSATHHA IO MOBBIIICHUIO KayecTBa
MaTeMaTHUYECKOT0 ¥ €CTeCTBEHHO-Hay4YHOT0 o0pa3oBanus Ha nepuof 10 2030 roxay;

6. Ilpuxaz MunucrepctBa mpocsemeHuss Poccun ot 09 okrsaops 2024 r. Ne 704 «O
BHECEHUH M3MEHEHUN B HEKOTOphIE MpUKa3sl MuHHCTEepCcTBa pocBenienus: Poccuiickoit
Qenepanun, Kacaromuecs (eaepalbHbIX 00pa30BaTENbHBIX MPOTPAMM  HAYalIbHOTO
obmero oOpa3oBaHHs, OCHOBHOro oOmero oOpa3oBaHHS W CpeIHEro oOIIero
o0pa3oBaHU;

7. denepanpHas pabouas mporpaMma OCHOBHOro oOmiero oOpaszoBanus (maiee — DPII
000) no yuebnomy npeamery «buonorus» (6a30BbIii ypOBEHD);

8. ®denepanpHON MPOTrpaMMOl BOCITUTAHHUS, OJJOOPEHHON pemeHueM (eaepaabHoro yaeOHo
- METOJIMYecKOro o0benuHeHUs mo oOmiemy oOpazoBanuio (IIpukaz MunucTepcTBa
npocseiienus Poccuiickoit @enepanuu ot 18 mas 2023 1. Ne 370);

9. OcHoOBHOI 00pa3zoBaTenbHONW HPOrpaMMO OCHOBHOTO oOIiero obpazoBanus MBOY
«ITapTusanckas mkosa um A.Il.borganoBay;

10. YueOnbiii mnan MBOY «llaptusanckas mkona um A.Il.bormanoBa» Ha 2025/2026
yueOHBIN TOJ;

11. ITonoxeHnue o pa3paboTKe U yTBEPKIACHUN PabOYHNX MPOrpaMM YUeOHBIX ITPEIMETOB.
Cpoxk peanuzanuu nporpammsl — 2025/2026 y4eOHbII roa.

[Ipu pa3paboTke MPOrpaMMBbl 1O OMOJOTHH TEOPETHYECKYIO OCHOBY JUISI OIPEIEIICHUS
NOIXO0J0B K (opMmupoBaHUIO cojepxkaHus YydeOHOro mnpeamera «buomorus» COCTaBHIU:
koHuentyanbHble nojoxenus ®I'OC COO o B3auMooOYCIOBIEHHOCTH LEJeH, coaepiKaHUs,
pe3ybTaToOB OOYYEeHHs W TPEOOBAHWH K YPOBHIO TOJTOTOBKU BBITYCKHHUKOB, TTOJIOKEHHUS 00
O0MMX MEeJSIX W MPHUHIUIAX, XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEr0
oOmiero obpazoBanus B Poccuiickoit deneparuy, a Takxe MOJIOKEHHUs o crienupuke OHOI0THH,
e€ 3HAUYCHWU B TIO3HAHMM KUBOW MPHPOABI U 00ECMEYCHHU CYIECTBOBAHHS YEIOBEYECKOTO
obmrectBa. CorylacHO Ha3BaHHBIM ITOJIOKEHUSM, OTPEACTICHB OCHOBHBIE ()YHKIIMU MPOTPaMMEI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma mo Guosoruu AaéT MpeacTaBlIeHHUE O LesaX, 00 olmel crpareruu o0ydeHus,
BOCIIUTAHUS M PAa3BUTUS OOYYaIOIIMUXCS CpeAcTBaMU YydeOHoro mpeamera «buomnorusy,
onpezenser o0sg3aTeNbHOE NPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, pachpeleieHHue Io
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCJIeOBATeIbHOCTh M3yYEHHUs] y4eOHOro Marepuana C
y4ETOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, TOTUKH 00pa30BaTEIBHOIO IMpoIlecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroUIIXCsl.

B nporpamme mno OHOJIOTMM TakK€ YYMUTHIBAIOTCA TpeOOBaHUS K IJIAaHUPYEMbIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4deHUs B (OPMHUPOBAHUU



OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIbHON J1€ATEIbHOCTH/y4eOHbIX NeUCTBUN 00yYarOMIUXCs 110
OCBOCHHIO COJIEP)KaHHSI OMOJIOrMYECKOT0 00pa30BaHHUS.

B nporpamme mo Oumonoruu (10—11 kiaccel, 6a30BEIii ypOBEHB) PeaTU30BaH MPUHIIMIT
NPEEMCTBEHHOCTH B UW3yYeHHH Ouonoruu, Oiaromaps dYeMy B HeW NpocMaTpuBaeTcs
HAIpPaBJIEHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMH  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
OpPEICTaBICHUNA O 370pOBOM OO0pa3e KU3HM M OCpeXHBIM OTHOIIEHHEM K OKpYXaromei
npupoaHoii cpene. IlosTomy Hapsiay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOPHUH, a TakKkKe
3HAHUU O CTPOCHHH >KHUBBIX CHCTEM Pa3HOT0 PAaHTra M CYHIHOCTH OCHOBHBIX NMPOTEKAIOIIMX B HUX
MPOLIECCOB B MporpaMMe MO OWOJOTMM YAENEHO BHUMAaHHE HCIIOIb30BAHUIO MOTYyYEHHBIX
3HAHUH B OBCEIHEBHOM JKU3HU JUIS PEIICHUS TMPUKIAIHBIX 33124, B TOM YHCIE: MPO(QUIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHMSA,
000CHOBaHHUS HKOJIOTUYECKHU I1eIeCO00pa3HOro MOBEACHHS B OKPYXKAIOIIe MPUPOIHOI cpele,
aHaIM3a BIMSHUS XO3AWCTBEHHOW [EATENbHOCTH 4YEIOBEKa Ha COCTOSHUE MPHUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHMS K MPUKIAJTHOW HAMPABICHHOCTH Y4eOHOTO
npeamera «BHOJOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHs YCIOBUH Ui pEeIIeHUs
OJIHOM M3 aKTyallbHBIX 33/1a4 IIKOJBFHOTO OMOJIOrHYECKOro 00pa3oBaHusl, KOTOpas mpeanoiaraet
dbopMupoBaHre y OOYYarOIIMUXCS CIOCOOHOCTH aJalTHPOBAThCS K HM3MEHEHHSIM IUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MmecTo. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOy4aroIIMXCs NMPEACTaBICHUN O HAaydyHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH Npupoje, €€ OTIMYUTEIbHBIX TPU3HAKaX — YPOBHEBOI
OpraHu3alliil W DBOJIIOLWHU, CO3MaET YCIOBHS UIS: TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
¢dopMupoBanusa (YHKIMOHAIBHOW TIPaMOTHOCTH, HAaBBIKOB 370pOBOr0 M 0Oe3zomacHoro oOpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOI'O OTHOIICHUS K KUBOM MTPUPOJIE U YETOBEKY.

bonbiioe 3HaueHume OWOJIOTHS HMMEET TaKXkKe JUId pelIeHUs BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 33J1a4 CpeHero oliiero o0pa3oBaHus, cormanu3anuu odyqaronuxcs. M3yuenue
ononoruu obecrieunBaeT YCIIOBHSA TSt (dbopmupoBaHUs MHTEJUICKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYpBHI, CIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUU C TMPEJICTaBICHUSAMHM U3 JPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKHU, XUMHH U Teorpaduu. Ha3zBaHHBIE IOJIOXKEHHS O TIPETHA3HAYCHUH YIeOHOTO
npeamera «BUONOTHS» COCTaBWIM OCHOBY JUISL OMNpENeNeHHs MOIXOAO0B K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COJIEpXKaHUs, PEACTABICHHOr0 B IPOrpaMmMe 1o OHOJIOTHH.

OT160p conepxkanus yueOHoro npeamera «buosnorus» Ha 6a30BOM YpOBHE OCYIECTBIIEH C
MO3HINN KYJIBTYpOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBHH C KOTOPHIM OOYYarOIIUECS TOJIKHBI
OCBOWTH 3HAHHS M YMEHHs, 3HAUUMbIE i1 (pOpMUpOBaHUS OOIIEH KYIBTYpHI, OTMPEACISIOIINe
a/IeKBaTHOE TIIOBEJICHUE YEJIOBEKa B OKpY)KaIOLIeW NpUpPOAHOM cpesne, BOCTpeOOBaHHbBIE B
MIOBCEHEBHOM JKM3HU U MpaKkTU4ecKoil aesrenbHocTH. Ocoboe MecTo B 3TOM cucTemMe 3HaHUH
3aHUMAIOT 3JEMEHTBl COJIep’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMUpOBaHUS
MPEJCTABICHUH O COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTUHE MHpa M I[IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3aUN OHOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypupoBaHHE COJepkKaHus y4yeOHOro MaTepuasia B MporpaMMe IO OHOJIOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENIbHBIX OCOOEHHOCTSX
XKUBOW TPUPOJABI, O €€ YPOBHEBON OpraHu3alMd W 3BOJIIOIMH. B COOTBETCTBUM C 3TUM B



CTpYKType y4deOHOoro mnpeamera «buonorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTelbHbIC TUHUU:
«buonorus xak Hayka. MeTosbl Hay4HOro no3HaHus», «KiieTka kak Onosornyeckas CUCTEMay,
«OpranusMm Kak Ouosnoruyeckas cucreman, «CucreMa U MHOTOOOpa3ue OPraHu4ecKoro MHUpPay,
«OBOJIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U IIPUCYILIUE UM 3aKOHOMEPHOCTI.

Llenp u3ydyenus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIaJICHUE
0o0y4JarloIMMUCS 3HAHUAMU O CTPYKTYPHO-(QYHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTo paHra u MpuoOpPETeHUEe YMEHUHN HCIOJIb30BaTh 3TU 3HAHMS JJII TPAMOTHBIX JICHCTBUI B
OTHOIIEHUH O0BEKTOB KUBOI MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEM.

Joctuxenne 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
oOecreunBaeTcs pelieHrueM CIeIYIOMUX 3a1au:

OCBOCHHE OOYYAIONIMMHCS CHUCTEMbl 3HAHMHA O OWOJIOTUYECKUX TEOpHUsIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBWIIaX, CIY)KalIUX OCHOBOH Ui (hOPMHPOBAHUS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJaX HaydyHOTO I[O3HaHUS,
CTPOCHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHMBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allvy,
BBIJIAIOMINXCSI OTKPBITHAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

¢dopMupoBaHUEe Yy OOydYaroIIMXCS I103HABATEIbHBIX, MHTEJUIEKTYalIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMHM HAYYHBIX B3IJISJIOB,
U7eH U MOIXO00B K U3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aINH;

CTaHOBJIEHHME Yy OOydaromuxcsi oOmed KyabTypbl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOLIEr0 MUpa >KMBOW NMPUPOIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOTYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dopmupoBaHHe y O0yYaroIUXCs YMEHUH WIUTIOCTPUPOBATh 3HAUE€HUE OWOJIOTHYECKUX
3HAHUW B TPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTHU TIO3HAHUS YEJIIOBEKOM MKHBOW TNPHUPOJIBI,
HE00X0IMMOCTH OEpEeKHOTO OTHOUIEHHUS K HEeH, COOMIOIEHUs ITUYECKUX HOPM IPU MPOBEACHUU
OMOJOTUYECKHUX UCCIIEJOBAHMI;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JUIsl TIOBBIIMIEHUS YPOBHS 3KOJOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpPUMEHEHUE MPUOOPETEHHBIX 3HAHUN W YMEHUN B TMOBCEIHEBHOMN XU3HU IS OICHKU
MOCNEACTBUM CBOEH NeATeNbHOCTH IO OTHOIIEHUIO K OKpYXarolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODUIAKTHKY 3a00IeBaHU.

B cucreme cpennero obuiero odpasosanusi «buosorusy, usydaemas Ha 6a30BOM ypOBHE,
SBISIETCA 00sI3aTENIbHBIM yYEOHBIM TMPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00sacTu
«EcTecTBEeHHO-HAyUYHBIE MTPEIMETHI.

st m3ydennsi 6uojorny Ha 6a30BOM ypOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJIUTCS
68 vacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 vaca (1 gac B Hezento).



COJAEPKAHUE OBYYEHUSA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponbp OGuonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucreMa OMOJ0rHYecKUX HayK.

MeToap!l Mo3HaHUS KUBOW PUPOB! (HAOII0AEHUE, SKCIIEPUMEHT, OIMCAaHUE, H3MEPEHHE,
KJIacCU(UKAIIUsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

[Toprpetsr: Y. lapeun, I'. Mennens, H. K. Konbuos, [x. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBDY.

JlabopaTopHble 1 IpakTHYeCKHEe PadoThI:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NpPHU HU3YYECHUU
OMOJOTHYECKIX 0OBEKTOBY.

Tema 2. /KuBble cuCTeMBbI M HX OPraHU3aIHA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owoioruu. OTINYHMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpa3ue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBINA,  TKAaHEBbIM, OPraHU3MEHHBI,  MONYJSIIIMOHHO-BUIOBOM,
9KOCUCTEMHBII (OMOreo1eHOTUYECKUI ), ONOC(EPHBII.

JleMoHCTpanum:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3aIUU >KUBOU
TIPUPOIBIY.

O6opynoBanue: moaens Mosekynbl JJTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  BJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIUM BOJIBI M MHUHEPAIbHBIX BemecTB B KieTke. [loanep:kaHne OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHne OeMKOB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHMbl€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOIl
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS W UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHThl — Ouonornyeckue karanu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramuubl. Oriauuus  ¢GEpMEHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpPOB.

YrneBoabl: MOHOCaxapu bl (TIOKO03a, prubo3a U J1e30Kcupud03a), qucaxapuibl (caxaposa,
JIAaKTO3a) W TMOJHMCaxapuibl (KpaxMmal, TJIHKOTeH, [eJUToNo3a). buomornyeckue QyHKIMN
YIJIEBOJIOB.

Jlurmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ uapodrbHO-THAPODHOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB W JHUMHIOB KaK
MCTOYHHUKOB YHEPTUHU.



Hyxneunoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[Muronorus — Hayka o kierke. Kilerounas teopus — npuMep B3aUMOJCHCTBHS UACU U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye nMpu3Haky KIETOK: 3aMKHYTasl Hapy»KHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapar, CHCTEMa CUHTE3a Oenka.

Tumbl KIETOK: DJyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTHM CTPOEHHS
MIPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OcCHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIIHH.
[Tna3matudeckas MeMOpana, e€ cBoiicTBa M (QyHkmuu. lluTormmazmMa u €€ OpraHOWIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, mu3zocomsl. [lomyaBToHOMHBIE
OpraHoUIbl KJIETKU: MHUTOXOHAPWH, IMiaacTuibl. IIpoucxoxneHne MHUTOXOHAPUNA M TIIACTHUL.
Bunel nnactua. HememOpaHHble OpraHOUbl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
pecHUYKH, KryTUKU. OyHKIIMU opraHou10B KJIeTKH. BritoueHus.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue aapa: saepHas o00j0uKa, Kaprorsia3ma,
XPOMAaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuer u cxembl: «[lepuomudeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHne MoieKkyibl 6enka», «CtpoeHue pepmeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynst AT®y», «CTtpoeHne 3ykapuOoTHUECKOM
KieTkn», «CTpoeHue KHUBOTHOM KiIeTku», «CTpOeHHE pacTUTENbHON KiIeTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTpOCHHE si/Ipa KIETKW», «Y TIeBOAbY, «JIMmuabn».

OOGopynoBaHue: CBETOBOH MHMKPOCKON, OOOpylOBaHHME AJs INPOBEJNECHHUS HAOIIOJCHUI,
W3MEPEHHM, IKCIIEPUMEHTOB, MUKPOMPENApaThl PaCTUTEIBHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaboparopHas pabota Ne 1. «M3ydeHHe KaTaIUTUYECKOW aKTUBHOCTH (DEPMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopatopnast padota Ne 2. «M3yueHue CTpOEHUS KJIETOK pACTCHUH, >XHUBOTHBIX W
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemiecTB, WIM MeTaboau3M. AccuMmmianus (TUTACTHYECKUH  OOMEH) |
JTUCCUMMJIIALINS (SHEPTeTHYECKUt 0OMEH) — JIB€ CTOPOHBI €IMHOTO MpoIiecca Meradonuzma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTa0O0Iu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHblif. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.



®orocunre3. CBeroBas u TeMHOBas (a3bl (oTocuHTe3a. Peaknuu ¢orocuHTesa.
DddextuBHOCTh hoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BriusHue ycnoBuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYyJIbTYPHBIX PACTECHUH.

XeMocHHTE3. XEMOCHHTE3UPYIOIIUe OaKTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emuie.

OHepreruyeckuii oOMeH B  KieTke. PacuiernsieHue  BeIIECTB, BbIJCIEHUE U
AKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl YHEPreTHIeckoro oomena. I nmukonus. bpoxxenue u
ero Buabl. KucimopospHoe okuciaeHWe, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peaknun marpuuHoro cuHTe3a. ['eHernueckas wuHdopmamus u JHK. Peamuzamus
TeHEeTUYeCKO MH(popMamu B KieTKe. ['eHeTHUeCKUil KOJ M ero CBOWCTBa. TpaHCKpHIIus —
matpuuHblii cunTe3 PHK. Tpancnsanus — Onocunres Oenka. Dtansl Tpancasaiuuu. Koauposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oernka.

Heknerounsie ¢Gopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO IIMKJIa BUpPYcoB. bakrepuodaru. bonesnu
pacTeHHMIA, )KHBOTHBIX U YEJIOBEKa, BHI3bIBACMBIC BHpycaMH. Bupyc uMMmyHoaepumMTa geioBeka

(BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHUNIMS, peBepTa3a U HHTErpasa.
[TpoduiakTrka pacpocTpaHEHUs] BUPYCHBIX 3a00JICBaHHIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /I. . UBanosckuit, K. A. Tumupsizes.

Tabmumet  u cxembl:  «Tumbl  muTaHus», «Mertabonu3amy»,  «MHUTOXOHAPUSIY,
«OHepreTrueckuii oomMen», «Xmnopornacty, «Dotocunte3», «Ctpoenune IHK», «Ctpoenue u
¢yHKIIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«baktrepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIW[a, Oaxtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: monenu-anmumkanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema 5. PasMHoKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii 1UKN, WM KU3HEHHBIM UK kieTkn. MHTepdaza m mutos. Ilpomecchr,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cunte3a JIHK. Crtpoenue
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JMIIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS W MHIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muro3. Cramgum muto3a. Ilpouecchl, NmpoucXonslie Ha pa3HbIX
CTaIugIX MUTO3a. BHomorndeckuii CMBICII MUTO34.

[Tporpammupyemasi ruesb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecroysioe M MojioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HAaJABOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHue,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECoI0ro.

Meiios. Craguu meiosza. I[lporeccel, nmpoucxonsuime Ha cragusx meinos3a. [loBenenue
xpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHHUE ME03a.



["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KIETOK Y XKMBOTHBIX. [10JI0BBIE Kene3bl:
CEMCHHHUKHU W sudHuKH. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30U,
SUIIEKIIETKA) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTHM CTPOCHHUS SUIEKICTOK U
cnepmaro3onioB. OmonorBopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
oprarorene3. [ToctamOpruoHabEHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusHUE cpelnbl Ha pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zBute pacteHuil. OHTOreHe3 UBETKOBOIO PACTEHHUS: CTPOCHHE CEMEHU, CTaAUN
pa3BUTHA.

JdemMoHcTpaumMu:

Tabmuie! u cxeMbl: «DOpMbI pa3MHOKEHHSI OPTaHU3MOBY, «/|BOITHOE OIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraruBHOE pa3MHOKEHUE pacTeHui», «JleseHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue XpoMOCOMbI», «KIIETOUHBIA UKD,
«Permmukanus IHK», «Muto3y», «Meios», «lIpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKOIUTAOIINX U YeJIOBeKa», «OCHOBHBIE CTaJUN OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOI, MuUKpompenaparbl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Sinexnerka milekonuraronero», «KapuoknHe3 B KIETKax KOpelmKa JyKa», MarHuTHas
Moaenb-anrukamnus «Jlenenue knetku», monens JIHK, Mmoaens metadazHoit XpoMOCOMBL.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYHMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax.

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropusi pa3BuThs TeHETHMKH. Poib UHUTOIOTMM U
HMOPHUOJIOTUN B CTAHOBJICHUH T€HETUKU. BKIag pocCUiiCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
TeHeTUKU. MeTonbl TEeHEeTUKH (THUOPHUIONIOTUYECKUH, LHUTOTEHEeTHYECKH, MOJIEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUUECKHE MOHATHUS. | eHeTnYeckass CHMBOJIMKA, UCIIOJIb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACJEAOBaHHWS  TMPHU3HAKOB, ycTaHOBIeHHbIe [.  MeHnenem.
MonorubpuaHoe ckpeniBaHie. 3aKoH eIMHO00pa3usi THOPUIOB MEPBOTO MOKoyeHus. [IpaBuio
JTOMUHUPOBaHMUS. 3aKOH paculeluieHus npu3HakoB. [mmore3a uucrorel ramer. IlonmHoe u
HETOJTHOE JOMUHUPOBAHHE.

Hurnbpugnoe CcKpemmBaHWE. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  IMPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHOPHIHOTO CKPEIIMBAaHUSA. AHAIU3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIPEICTICHHS TeHOTUIIA OCOOH.

CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mno cHemieHHOMY
Hacje10BaHMI0 TeHOB. HapylleHue cuenyieHns FTeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ €eHeTUUeCcKue KapThl.

['enetnka nosa. XpoMOCOMHOE OIpeAesieHre Mojia. AYyTOCOMBI M IOJOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.



N3meHunBOCTh. BUibl ”3MEHUMBOCTU: HEHACIIEACTBEHHAs U HAcJeICTBeHHas. Poiib cpebl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PHUKAIMOHHONH HM3MEHYHBOCTH.
BapuanvonHslil ps 1 BapuanvoHHas Kpuas. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U X HOopMa peakiuu. CBOHCTBAa MOAU(PUKAIMOHHON U3MEHYNBOCTH.

HacnenctBenHasi, iy reHoTUNu4ecKkasi, "3MeHUYMBOCTh. KoMOMHATUBHAS M3MEHUUBOCTbD.
Meiio3 W TOJOBOM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTanmoHHas
W3MEHYMBOCTh. Kimaccuukamuss MyTranuil: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
MPUYMHBI MyTarii. MyTtareHHbie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menuuBoctu H. . BaBumnosa.

BuesinepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TEHETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYCCKHHA, MOJCKYJISIPHO-
reHetudyeckud. CoOBpeMEHHOE OIpeAelIeHHEe T'€HOTUIIA: ITOJHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoimibio [1[[P-ananuza. HacnenctBenusie 3a0oneBaHus
YelloBeKa: TIeHHbIe OoJie3HW, OOJIE3HM C  HACIEACTBEHHOH MPEIpacIOIOKEHHOCTHIO,
XpoMocoMHBIE Oosie3Hu. Comarhueckue | TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHUE. 3HAYCHHE MEAUIIMHCKOW TEeHETHKU B
MPEIOTBPAIIIEHUH U JICUCHUHN T€HETHYECKUX 3a00JIEBaHHI YeTIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTUOPUAHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICIUICHHS M €ro I[UTOT€HEeTUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEHIMBAHHSI,
«Mero3», «B3anmMonencTBie ajlIeNIbHbIX I'€HOBY, «I €éHeThYecKue KapThl paCTEHUMN, )KUBOTHBIX
u 4denmoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CIEIJIEHHOTO C IOJOM,
«Kapuotunsl denmoBeKa U IKUBOTHBIX», «Buasl wu3MeHunBOCTHY», «MoauduxanmoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakxropay, «['eHeTnka rpymnm KpoBu», «MyTalHoHHAsS
U3MEHYUBOCTbY.

OOGopynoBanue: Mojenu-anuimKkanun «MoHOTHOpUIHOE CcKpemuBaHuey, «HemomHoe
JOMUHUpOBaHUEY, «/lurnbpumnoe ckpemuBaHuey, «llepekpéct XpoMOCOM», MHKPOCKON H
Mukpornpenapar «J/Ipo3oduna» (Hopma, myranuu HOopMbl KPBUIEEB U OKPACKHU Telna), repbapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUIHOTO U JTUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yuenrne Moau(PUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHUE
BApUAIIMOHHOIO PAJIa U BAPUAIIUOHHOU KPUBOW.

JlaGopatopnass pabora No 7. «Anamm3 wmyraumid y JApo30duiIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCITOBHBIX YEIIOBEKaY.

Tema 7. Cesekuiust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.



Cenexkuusi Kak HayKa U MpOIECcC. 3apoxIeHUE CeNeKIMU U qomectukanusd. Yuenue H. U.
BaBwiioBa 0 MEHTpax NPOUCXOXKIEHUS M MHOT000pas3wsi KYJIbTYPHBIX pacTeHuid. LIeHTpsI
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMEeHHBIE METOJbI CEICKIIMU. MacCOBBIi U WHIANBUAYAIBHBIA OTOOPHI B CENEKIIUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIN3KOpoaCTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
UYucras nuHusa. CkpemuBaHMe 4YHUCTBIX JHHUWA. ['erepo3uc, wuiaM rubpugHas Ccuia.
HeponctBenHoe ckpemmBanue — ayrOpumuHr. OtmanéHHas ruOpugusanus W e€ YCHeXH.
N cKyCCTBEHHBIN MYTareHe3 M IOJYyYCHHE MOJIUILIOUAOB. JOCTMKEHHS CEJIEKUMH PACTEHU,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpaciib NPOU3BOJACTBA. ['€HHAs WHXKEHepus. ITalbl CO3AaHUS
pexomOunantHoil JIHK u Tpancrennsix opranumsmoB. Kiierounas wunxenepus. Kietounsle
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHME M JTudeckue mnpodimemer. MO —
TeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpetsr: H. W. Basunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. lBaHoB.

Tabmuipel u cxembl: kapta «LIeHTpBI MPOMCXOXKIAEHUS M MHOTOOOpa3usl KyJIbTYpPHBIX
pacteHui», «Ilopoabl JOMaIIHUX >KUBOTHBIX», «CoOpTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpunuzamus», «Paboter akamemmka M. @. WBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: MyIsSKU TJI0OJOB U KOPHEIUIOAOB NUKUX (OPM U KYIbTYPHBIX COPTOB
pacTtenuii, repbapuii «CelbCKOX035IICTBEHHbIE PACTECHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI M JIOCTIKEHUS CEJIeKIMM PAaCTeHH M KMBOTHBIX (Ha
CEJICKIIHOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIIMYHOE
X034UCTBO, 1a00OPATOPHUIO arpPOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIIOIMOHHAA TEOpUs U €€
MecTo B Ononorun. BriusiHre 3BOTIOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHU U IPYTHX HAYK.

CBugerenbcTBa HBOMIOIUU. [laneoHTONOrMYECKHE: MOCAEAOBATENIBHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOM JIETOIHMCH, Tepexoanbie popMbl. buoreorpapudeckue: cxoacTBo
U paznnume GayH u Gpop MaTEpUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOACTBA W Pa3nyus SMOPHOHOB Pa3HBIX BUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTUYHbIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3MbI. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIEJICTBEHHOCTH U
OCHOBHBIX MeTabOIMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomouronHass teopuss Y. [apBuna. Ilpennocbuiku BO3HUKHOBEHHSI JapBHHU3MA.
JIBuoKyIyie CWJIBI  ABONIONMHM BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKCHHE TIpU
OTPAaHHYEHHOCTH PECypCOB, HEONpeNeNéHHAas W3MEHYHBOCTh, OOpb0Oa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas Teopus sBostonun (CTD) u e€ 0OCHOBHBIE TTOJIOKEHUS.
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MukposBontonus. [lonynsauus kak eIMHULA BU1a U HBOJIFOLUU.

JBuoxkymue cuiibl ((pakTopbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN Mpolecc U
KOMOWHATUBHAS HW3MEHUYUBOCTh. [lomynsimoHHBIE BOJIHBI W Apedd TeHoB. M3omsauus u
MUTpALHS.

EctectBeHHbIil 0TOOp — HampaBistonuii gaktop 3Bojtouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK pPe3yabTaT dBOMIONHH. [IpruMepsl mpucocoOneHni
y opranu3MoB. ApoMop(d03bl U UINOATANTAIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMbI BUA000pa30BaHUS:
reorpaduueckoe, SKOJIOrHIecKoe.

MakposBomtonus. PopMbl IBOMIONKU: (PUIIETUYECKAs], UBEPreHTHAs, KOHBEPreHTHAas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHnue  OT  HECNEUUATH3UPOBAHHBIX  IMPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJgualius.
JdemMoHcTpaumMu:

[Toptpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubl u cxembl: «Pa3BUTHE OpraHMYecKoro wmupa Ha 3emiey, «3apoblIlu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «PopMbl OOprOBI 3a CyIIECTBOBaHHUE,
«EctectBennbiii  otb0p», «MHOrooOpasue copToB pacTeHuit», «MHorood6pasue Mopos
KUBOTHBIXY, «[Tonynsauumy, «MyTtannoHHas MU3MEHYUBOCTDY, «ApomMopdo3bI»,
«Mnnoanantanmny, «OO6mas nereHepanusy, «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapupyra nyremectBus Y. Jlapsuna», «bopsba 3a cymiectBoBaHue», «lIpucnocodieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUO0OOPAa30BAHUEY.

Ob6opynoBaHMe: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPAacKH, HA0Op II0A0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOZieNb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOEeHHE TOJIOBHOTO MO3Ta IO3BOHOYHBIX .

buoreorpapuyeckas kapra Mupa, Kouiekuus «QPopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenb anmukanusa «llepekpéct XxpomMocom», BIaKHbIE Ipenaparhbl
«Pa3Butne HacekoMoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTaluu (OpMbI KPbUIbEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKre padoThi:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «Omnucanue npUCHOCOOJICHHOCTH OpraHu3smMa u eé
OTHOCHUTEIJIbHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HU Ha 3emiie.

JloHay4HbIE TIPEICTABICHUS O 3apOXKAECHUU KU3HU. HaydHble rumores3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: abMOreHe3 W IMaHCHepMHUs. XUMHUEcKass SBOJIOLUSA. AOHOTCHHBIH CHUHTE3
OpPraHMYECKHUX  BEIIECTB U3  HEOPraHMYECKMX. OKCIEPUMEHTAIbHOE  IOATBEP)KACHUE
XUMUYECKON 3BoJtonnK. HavdanbHble 3Tanel Ononorudeckoit sBostonuu. ['unoreza PHK-mupa.
dopMupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KHUBBIX OPIaHU3MOB.
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Pazeutne xu3Hum Ha 3emsie 1o Hdpam M nepuomam. Karapxel. Apxeiickas u
nporepo3oiickast 3pel. [laneos3oiickas spa U €€ NEpPUOIbI: KEMOPHUICKUNA, OpPJTOBUKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so30iicKas 3pa U €€ IepruoAbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOTCHOBBIM.

XapakTepucTuKa KiIuMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTEIHHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUdl u KUBOTHBIX. [losiBieHwUeE,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OoTpa)keHue 3BOOIUU. OCHOBHBIE CHCTEMAaTUYECKHE
TPYIIIBI OPraHU3MOB.

OBojronusi 4enoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHUH O
MIPOUCXOKICHUH YesoBeKa. MeTo bl u3ydeHus: anTpornorene3a. CxoACcTBa U pa3Inyus YeIOBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

JBuwxymue cunbl  ((pakTopsl) aHTpomoreHesa. HacneincTBeHHass HW3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpYAa, MBILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAIONMUTEKH, UEIOBEK yMebIi,
UYenosexk npsmoxonmdammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHbld. Haxonku
MCKOIIAaeMBbIX OCTaTKOB, BPEMsl CYIIECTBOBAaHUS, 00JacCTh pacrnpocTpaHeHus, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BPOINEOHAHAas (eBpasuiickas), HErpo-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOMIHAS  (a3MaTCcKo-aMepukaHckas).  YepTsl
IPUCTIOCOOJIEHHOCTH TMPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO uenoevyeckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

IToptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. lapsus.

Tabmuupl u cxembl: «Bo3nukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHUYecKoro
mupa», «PacturenbHas kieTtka», <« KuBoTHag kietkay, «lIpokapuoTuyeckass KIIETKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa M YelOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAXOJIOK
MPEKOB COBPEMEHHOIO0 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE J0N», «UenoBeuecKe pachl».

O6opynoBanne: wmynsiku —«lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTpPAJIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKNA WIK U300pakKeHHs KaMEHHBIX OpYyIuit
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOJIOTHYecKas: TabauIa,
KOJUTEKIHS «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

[TpakTaeckas pabota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHH W )KMBOTHBIX B
KOJUIEKIIUAX».

DKCKypcusi «IBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAueCKUil My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

OKoJorusi Kak Hayka. 3aJadyd W paslelibl  AKOJOTMU. METOoabl 3KOJIOTHYECKUX
MCCIIEN0BAHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.
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Cpenpl  oOuTaHMs ~ OpPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3JYIIHAs,  IOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Oxkonorudeckue ¢akropbl. Knaccudukarnust skonormueckux (HakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotuueckue  (QaxkToOphpl:  CBET, TEMIEpaTypa, BIAKHOCTb. DOTOMEpUoOaU3M.
[TpucnocoOnenust OpraHu3MoB K AeHCTBHIO a0uoTHYeCKUX (akTopoB. brojornueckre puTMbl.

buotnueckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aWMOJCWUCTBHUN:  KOHKYPCHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomepamus, MyTyajau3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAINU3M, HEUTpaau3M. 3HaueHHe OUOTHYECKUX
B3aMMOJICHCTBHIL [IJIsl CYIIECTBOBAHUSI OPTaHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHKH MOMyasinui. OCHOBHBIE TIOKA3aTelIH MOIYJISLUU:
YHCJICHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, NPUPOCT, Murpamnus. JuHamuka
YHCIEHHOCTHU MOMYJIALUU U €€ PeryIIsiiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuubt n cxemsl: kaprta «l[Ipupoaasie 30HbI 3emim», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmumy, «3aKOHOMEPHOCTH POCTAa YHCIEHHOCTH MOMYJISIUU
uHpy3opun-Tydenbkny», «llumessie nemm».

JlaGopaTopHble M MpaKkTHYeCKHe PadoThI:

JlabopaTtopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHU U3 Pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «I1ofac4€T MIOTHOCTH MOMYJIALMN pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo01ecTBa U IK0JI0THYeCKHEe CHCTEMbl.

CoobmectBo  opranuamMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiienas). Bunbi-nomuHantel. CBs3u B OHOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocuctemsl). Ilonste 00 3kocucreMe UM OMOreoleHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOAYIEHTBI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopot BemecTB M MOTOK PHEPrUU B dKocucTeme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE TIIOKa3aTeNd HKOCUCTEMBI: Ouomacca,
NPOAYKIHS. DKOJIOTWYECKHE THPAMUIBL: TPOMYKIIMH, YUCIEHHOCTH, Omomaccel. CBoiicTBa
IKOCHUCTEM: YCTOMYUBOCTh, CAMOPETYIISIHS, pa3BuTre. CyKieccus.

[TpupoaHble SKOCHCTEMBL. DKOCHCTEMBI 03€p M peK. ODKOCHUCTeMa XBOHHOIO MU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOOo3KocucTeMbl. buonornyeckoe u
XO03SICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

Buopaznoobpasue kak (akrtop ycroitunBoctu skocucteM. CoxpaHeHHEe OMOJIOTHYECKOro
pasHooOpa3us Ha 3emiie.

VYuenune B. U. Bepuanckoro o 6mocdepe. I'panunbl, coctaB U CTpyKTypa Ouocdepsl.
KuBoe BemectBo m ero (yHkmuu. OcoOeHHOCTH Omocdepsl Kak TIO0aTbHON IKOCHUCTEMBI.
JluHamudeckoe paBHOBECUE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB M OMOT€OXMMHMYECKHE ILMKIBI 3JIEMEHTOB (yriepoia, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.
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YenoseuecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE H3MEHEeHUs B Ouocdepe. ['modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHHE MPUPOIBI U YeraoBeuecTBa. CoxpaHeHue OMopazHo00pasusi Kak OCHOBA
ycroitunBoctu Onochepsl. OcHOBa palMOHATIBLHOTO YIPABICHHUS MPUPOJHBIME PECypcaMH U UX
ucnonb3oBaHue. JloCTHKeHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumMu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumeBbie nenu», «bHONEHO3: cocTaB U CTPYKTYypa», «lIpuponHsie
coobuiectBa», «llemn mnuraHusy, «OKojoruueckas mnupamuaa», «buocdepa u yenoBex»,
«OKOCHCTEMA IIHMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMa XBOMHOro Jjeca», «buoneHos
BOZOEMaA», «ArpoueHo3», «lIpuMepHbIE aHTPOIOrEHHbIE BO3JACHCTBHS Ha IIPUPOLYY,
«BaxHelmme MCTOYHHMKHU 3arpsA3HEHUSA BO3JyXa M TPYHTOBBIX BOa», «llouBa — BakHelInas
coctaisironas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBeli 3phexT», «PakTopbl
PalMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
KU3HU B Ouocgepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriaepona B O6uocheper,
«KpyroBopot azora B mpupoie».

Ob6opynoBaHue: MOJIEJIb-aNIINKALUs «Tunnynele OMOIICHO3BD», rep6apmii
«PacturenbHble  coobmiectBa»,  Koyulekuuu — «buonenos», «Bpenutenu — BaxkHEWIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapuM U KOJUIEKIUMU PACTEeHUH M  IKUBOTHBIX,
MIPUHAIeKALME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®denepanun, H300pakeHHsI OXpaHIEMbIX BHI0B paCTEHUH U KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOIT'PAMMDBI 110 BHOJIOTMHN HA
BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OEPA3OBAHUA

Cornmacho ®I'OC COOQO, ycraHaBmuBarOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pE€3yJbTAaTOB OCBOCHMs MpeaMera «buonorus» BbIIEIEHBI
CIIEYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH W CaMOOIIPEIEIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPAIUIUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOy4aroUIMXcs pPYKOBOJACTBOBAaThCS B
CBOCH  JICATEIBbHOCTH  ILIEHHOCTHO-CMBICIOBBIMA  YCTAHOBKAMH, IPUCYLUIUMHU  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUsA, HaJU4YHMe SKOJIOTMYECKOro IPAaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInuHOCTHBIE pe3yNbTaThbl OCBOCHHS MpenmeTra «bHoJIorus» IOCTUrarTCd B €IUHCTBE
y4eOHOM U BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMHU POCCUUCKUMU
COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U JYyXOBHO-HPABCTBEHHBIMU LICHHOCTSAMH, NPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIMO3HAHUS,
CaMOBOCHUTAaHHUSI U CaMOPAa3BUTHS, PA3BUTHSI BHYTPEHHEH MO3ULMH JUYHOCTH, MATPUOTHU3MA,
YBAKEHUS K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TPyJa U CTapUIEMy MOKOJEHHUIO, B3AaUMHOIO
YBaXKEHHs, OEpPEe)KHOT0  OTHOIICHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaJAULUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JlugHOCTHBIE PE3yJbTAaThl OCBOCHHS Y4eOHOTO mpeamMera «bruoorusy» TOKHBI OTPaKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYAIOIIUXCSl PYKOBOACTBOBATHCS COPMHUPOBAHHON BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHUEHTALMH, TO3UTUBHBIX BHYTPEHHHX
yOeXJACHH, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCHICKOTO  OOIIEeCTBa,
paclIMpeHne >KU3HEHHOIO OMbITa M OMNbITa ACATEIBHOCTH B IMPOLECCE PEATH3ANU OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHON JEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaroMIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBaXCHHE 3aKOoHA U
IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOUM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX MPOCKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BBITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO IO3MIMIO IO OTHOWIEHUIO K SBJICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YYUTHIBATH B CBOMX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKIEHUSAMHU, KYJbTYPHBIMA EHHOCTSMU U COLUAIBHBIM
MTOJIOKEHUEM;
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FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINOJHEHHUS Y4eOHBIX,
[IO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COICPIKAHMS;

TOTOBHOCTb K TYMAHUTAPHOM M BOJIOHTEPCKOU JIESITENBbHOCTH;

2) NaTPUOTHYECKOI0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON IPpa)KAaHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoIMHON, rOopAocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOli A3bIK U KyJIBTYpY, IPOLLIOE U HACTOSAIIEE MHOTOHALMOHAILHOTO Hapoja Poccun;

[IEHHOCTHOE OTHOULIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM IMPUPOIBL,
JIocTkeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMOJIOTUY, TOHUMAaHWS 3HAYCHUS OMOJIOTUH B TIO3HAHHUH 3aKOHOB ITPUPOJIBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUHCKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEJCHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IMPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMUMBOro OYyyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISAM, CO3JaHHIO CEMBUM Ha OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CeMEWHOH KM3HU B COOTBETCTBUU C TPaJWLIUSIMU HapOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO31EUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPYECKOM JINUHOCTH;

5) d¢wusuyeckoro BocnuTaHusi, (GopMHPOBAHMSA  KYJLTYPbl 30POBbSI M
IMOLMOHAJIBLHOTO 0JIAroOnoJay4us:

MOHMMAaHME U peanu3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
cOOIOZICHHEe TUTUEHUYECKHUX TMPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHOUICHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3]I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOLIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAaHHE MOCIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTpeOJIEHUS aIKOTOJIA,
HapKOTUKOB, KypEHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYIOI00HE;
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TOTOBHOCTbH K aKTMBHOU AESATEIbHOCTH TEXHOJIOIMYECKON U COLIMAJIBHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
JESITEIIBHOCTD;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NEATETbHOCTH, YMEHHUE COBEPILATh
0CO3HaHHBII BBIOOP OyayILel npodeccuu U peaar30BbIBaTh COOCTBEHHbIE AKU3HEHHBIE IIIaHBI;

TFOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHMIO M caMOOOPAa30BaHUIO Ha MPOTSIKEHUU BCeH
YKU3HU;

7) 3KOI0TNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBaHNUS;

NOBBILICHUE YPOBHS SKOJIOTMYECKON KYyJIbTYphl: NPUOOpETEHHE ONbITAa IJIAHWPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUH /JIs1 OKPY>KatOILel Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0seM U IyTel UX pelIeHus;

CIOCOOHOCTh MCIIOJIb30BaTh NMPHOOpETaeMble IPU U3Y4YEHUHM OMOJIOIMU 3HAHMSI U yMEHUS
IPU PEIICHUU NPOOJEM, CBA3aHHBIX C PAllMOHAIBHBIM IMPUPOJOINOIb30BAHUEM (COOIIIO/IEHNE
IpaBWJI TOBEJIEHUS B INPHUPOJAE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B HKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AaKTUBHOE HENPUATHE [EHCTBUM, NPHUHOCIIIMX BpEI OKPYKAKOLIEH IPUPOJHON Cpele,
YMEHME MPOTHO3UPOBATH HEOJIArONpUSATHBIE HKOJIOTMUECKUE MOCIEACTBHUS MPEeIIpPUHUMAEMBbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJIMYME PA3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJBTYpBI, OIbBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHs pYKOBOJCTBOBATbCSI HMMH B
IIO3HABATEJIBHONW, KOMMYHHMKAaTHBHOW M COLMAJIbHOM IPAKTHKE, TOTOBHOCTHM K YYacTHIO B
MIPaKTUYECKON AEATEIbHOCTH dKOJIOTHUECKON HAIIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M  OOIIECTBEHHOM TMpaKkTUKHM, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATENIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUEe crenupuKky OUOJIOTMM KaK HAayKd, OCO3HaHUSA €€ poiu B (HOpMHUPOBAHHUU
paloOHaIbHOIO HAYYHOI'O MBIIUIEHHUS, CO3JJaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MHUpe KaKk O €IUHCTBE NPUPOABI, YelOBeKa U OOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHHH TPOOIeM COXpAHEHHs IPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJII COBPEMEHHON LMBWIM3ALMU: OOeCrieueHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUYECTBA, MOMCKA IyTeH BBIXOJA U3 III00AIbHBIX
HKOJIOTHUECKUX MpoOsIeM U obecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKHUX 3HAHMW B LIENSIX HOBBIMIECHUS OO0IEei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIIMOHAILHOU
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi pu U3y4eHuu ONoIOTHH;

IIOHMMAHHE CYIIHOCTH METOIOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH UCMOJB30BaTh IOJydaeMble 3HAHMS JJIs aHalIW3a M OOBACHEHMs SBJICHUHN
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OKpPYXKAaIOIIET0 MHpa M TPOMCXOIANIMX B HEM W3MEHEHHMH, yMEHHUE JelaTh OO0OCHOBaHHBIC
3aKJTFOYCHHUST HA OCHOBE HAyYHBIX (DAKTOB W WMEIOIIMXCS JAaHHBIX C IEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIB30BAaTh OWOJIOTUYECKHUE 3HAHUS UL pEIIeHUS
po0JIeM B peabHbBIX KU3HCHHBIX CUTYaIUsX

OCO3HAHME IICHHOCTH HAayYHOU JIEATEIIbHOCTH, TOTOBHOCTh OCYHIECTBISITh MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWHA 10 OHWOJOTMM B COOTBETCTBUH C IKHU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHMsI yuyeOHOro mpeamera «buoJOrus» BKIIOYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUUXCA MEXAUCHUIUIMHAPHBIE
(MexXnpeaMeTHbIE) OOlIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenr(uKy METOAOB IMO3HAHMS, HUCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHUE, IpPOILeCcC, CHCTeMa, HAayuyHbId (DaKkT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCeoBaHue, HaOII0/eHUe, U3MEPEHUe, HKCIEPUMEHT U JIPYTHX), YHUBEpCalbHbIE
yueOHble JeiCcTBUS (1O3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYISTHUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanne (YHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OO0YyJaronuxcs,
CHOCOOHOCTh o0yyJarommuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcalbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro oOuero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a30BbIe JJOrHYECKHE [eiiCTBHSI:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHamu3a,
CHHTE3a, CpaBHEHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PaCKphIBATh CMBICT OHOJIOrMYECKUX
MOHATHUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSMU );

ONpeAeNATh LEeIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTHYECKUE TMOHATUSA AN OOBsACHeHHS (AKTOB W SBICHHM KHUBOH
PUPOJIBI;

CTPOUTH JIOTUYECKUE paCCYKIEHHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILIEHUH B M3y4aeMbIX OMOJIOrMYECKMX OOBEKTaX, a TAKXKEe MPOTUBOPEYMH Pa3HOro poAa,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMALIMOHHBIX UCTOYHHKAX;
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pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBbl ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUaJIbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JESTEIbHOCTb, OIICHWBATh COOTBETCTBHE PE3YJbTATOB ILIEIISM,
OLIGHUBATh PUCKH MOCIIEICTBUI NEATETbHOCTH;

KOOPJIMHUPOBaTb M BBIIOJHATE PAa0OTy B YCIOBUSAX pPEAIbHOIO, BUPTYAJbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJICTh HaBbIKAMHU y4eOHO-HCCIEI0BATENbCKONM U MPOEKTHOM AEATEIIbHOCTH, HaBBIKAMU
paspernieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHus MPaKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHbIX METOAO0B TIO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIC BUJBI ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U NPUMEHEHHUIO B Y4EOHBIX CUTyallUsiX, B TOM YHCIE MpU
CO3JIaHUM Y4EOHBIX U COLIMATIBbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIILUICHHS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHATUSIMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHbIE 3a7aud B OOpa30BaTEIbHOU JEATEIBLHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3WpOBATh 3a7ady, BBIIBUTATH
TUMOTe3y €€ pelleHus, HaXOJWTh AapryMEHTHl JUIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHH,
3aJaBaTh apaMeTpbl U KPUTEPUHU PEIICHUS;

aHAJTM3UPOBaTh IOJyYEHHbIE B XOJ€ pELIeHUs 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OILIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBII MOMCK IMEpPEeHOca CPEACTB U CIOCOOOB JeHCTBUS B
npodeCCHOHATIBHYIO Cpeay;

yMETh TIEPEHOCUTHh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHYECKYI0  O0IacTH
KHU3HEIEATEILHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, MNpEeJlaraTb OpPUTMHAIBHBIE MOJXOJAbl M PEUICHUS, CTaBUTh
poOJIeMBI B 33]1a9H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HMH(OpMaIuM (TeKcTe y4eOHOro mocoowms,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HHGOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
NPeJICTaBJICHUS, KPUTUIECKN OIIEHUBATh €€ IOCTOBEPHOCTh i HEMPOTHBOPEYHBOCTH;

dopMynMpoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJAbl NPH IOHCKE U OTOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOH /7S BHITIOJTHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BAHUSA HH(DPOPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIb30BAHUS PA3JIUUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaNbHYIO (OpMYy TNpPEACTaBICHUS OHOJIOTUYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYroe);

UCIOJb30BaTh HAy4HBI S3bIK B KauecTBE CpeACTBAa IpH paboTe ¢ OMOIOTMYECKOMH
uHpoOpMaLuel: NPUMEHITh XUMHUYECKHe, (PU3UUYECKHEe U MaTeMAaTU4YeCKUe 3HAKU U CHUMBOJIBI,
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dbopmynbl, abOpeBUATypy, HOMEHKIATYpY, HCIONb30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

BIIQJICTh HABBIKAMH pACMO3HABAHUS W 3alUTHl  HHPOpMAIWK, WHHOPMAIMOHHOMI
0€30MacHOCTH JINYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMHA KOMMYHUKATHBHBIMU 1€CTBUAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAIIUN BO BCEX Cdepax >KM3HU, aKTUBHO Y4aCTBOBATh B JAHAIIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/JaBaTh BONPOCHI, BHICKA3bIBATH
CY)KJICHUSI OTHOCHUTEJIbHO BBINOJHEHUsI NpeaIaraéMond 3aJayd, Y4YHUThIBaTb WHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WA JUCKYCCUN);

pacrno3HaBaTh HEBEpOAIBHBIC CpeicTBa OOIICHHS, MMOHUMAaTh 3HAYCHHE COIUATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(DIUKTHBIX CUTYAIHA, YMETh CMSTYaTh KOH(QIMKTHI U
BECTHU [1EPETOBOPBHI;

BJIQJIETh PA3UYHBIMU CrOCO0aMU OOIIEHUS M B3aUMOJCHCTBHS, MOHHUMATh HaMEpPEHUs
JIPYTHX JIOACH, MPOSBIIATh YBAXKHUTEIHLHOE OTHOIICHHE K COOSCEHUKY U B KOPPEKTHOH (hopme
(GhOopMyIMpPOBATh CBOU BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOYKY 3pEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) cOBMeCTHAas eI TeJbHOCTh:

MOHUMATh M WCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW W MHIUBUAYAIHHOW pabOTHI MpH
pelieHnr OMOJIOTHYeCKON MpoOIeMbl, 000CHOBHIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
dbopM B3aMMOECHCTBHSI IPHU pEIICHUH YueOHOM 3a/1auH;

BBHIOMPATh TEMATHUKY U METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEN KaXKJ0ro WIeHa KOJUIEKTHBA;

MPUHUMATh LEJTU COBMECTHOM JESITENbHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUSA IO €€ INOCTUKEHMIO: COCTABIIATH IUIAH JEHUCTBUM, PACHPENEISTH POJIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHON pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXKJIOT0 yYaCTHHKA KOMaH/bl B OOIIHMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHMBATh HJAEH C MO3WLUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHTYaIMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU AeHCTBUAMM:

1) camoopranu3amnus:

WCIIOJIH30BaTh OMOJIOTMUECKHE 3HAHUS IS BBISIBJICHUS TPOOJIEM M HMX PEIICHHS B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHUH 11€IeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSX M MOCTYIKAaX IO OTHOLICHHUIO K >KMBOM IPHUPOAE, CBOEMY 3JO0POBBIO M 3J0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MMO3HABATEIBHYIO NESTEIBHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh W (OPMYyITUPOBaTH COOCTBEHHBIC 3aJauyud B 00pa30BaTENIbHON JEATEIHHOCTH U
KU3HEHHBIX CUTYaLHSIX;
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CaMOCTOSITENILHO COCTABJIATh IUIAH PELIeHUs IMPoOIeMbl ¢ Y4ETOM MMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B AEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTEJIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHM, HCIOIb30BATh MPUEMBI pedIieKCuu
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOT'O peIleHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JIEATEIbHOCTH;

3) npunsiTHE cedsl M APYIHUX:

IpUHUMATh ce0sl, TOHMMasi CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€ PE3YJIbTaTOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C MO3ULMU APYrOro 4YeI0BeKa.

NPEAMETHBIE PE3YJIbTATbBI

[TpenmeTHbIe pe3ynapTaThl ocBoeHusl nporpammbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue 1 yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWH, BUIBI
JeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyalllsX, a TaKke B PEATbHBIX J>KU3HEHHBIX CHUTYallWsX, CBS3aHHBIX C Owuoimorumeir. B
porpaMMe IpeaMeTHbIE Pe3yIbTaThl IPEICTABIEHBI 110 TOAaM 00YUYEeHHUS.

[IpenmerHble pe3yabTaThl OCBOGHHs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTe U POJM OWOJIOTMM B CUCTEME HAay4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [T PeLIeHUs KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJIEp)KaHWE OMOJOTHYECKUX TEPMUHOB U MOHATUMN: KU3HB, KJIETKa,
opranus3M, Mera0osm3M (0OMEH BEIIECTB W TPEBpAIlCHHE JHEPTUH), TOMEOCTa3
(camoperynsinusi), ypOBHEBasi  OpraHM3alMsl JKHUBBIX  CHUCTEM, CaMOBOCHPOHM3BEICHHE
(penpoyKius), HACIECTBEHHOCTh, HI3MEHYMBOCTh, POCT U Pa3BUTHUE;

yMEHUE u3jiaraTb OHOJOIMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
[EHTpaJIbHAs JIOTMa MOJIEKYJsipHOM Owosyorun), 3axkoHsl (I'. Mennens, T. Moprana, H. N.
Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
Baguiosa), onpenensaT rpaHUIbl KX IPUMEHUMOCTH K SKUBBIM CUCTEMAaM;
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yYMEHHUE BIa/leTh METOJaMHM HAy4HOrO NO3HAHUS B OMOJIOTMU: HAOJIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBJICHUH, OpraHu3alus M TPOBEJACHHE OUOJIOTHIECKOTO
HKCIIEPUMEHTA, BBIIB)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYUYECHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOPH U 3aKOHOB, YMEHHUE JI€aTh BbIBObI HA OCHOBAaHUHU IIOJIY4YEHHBIX pe3yJIbTaTOB;

YMEHHUE BBIICNATh CYLIECTBEHHBIE NMPHU3HAKU BUPYCOB, KJIETOK MPOKAPUOT M IYKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BEIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M HHEPreTHUEcKOoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUS, PA3MHOXKECHUS, UHIUBUAYAILHOTO Pa3BUTHS
opraHu3ma (OHTOTCHE3);

yYMEHHUE TPUMEHSTH TOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUECKUX PELIECHUI B OBCEJHEBHOM KU3HHU C LEJIbI0 O0ecTieueHus
0€30IIaCHOCTH CBOETO 3[0pPOBbS U 3/0POBbSl OKPYXKAIOIIUX JHOJEH, COOMIOAEHUS HOPM
IPaMOTHOTO IMOBEJIEHHUsI B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJIOTHH NI palrOHAJIbHOTO
HPUPOIONOIB30BAHUS;

yYMEHHUE pellaTh 3JeMEHTapHble TIE€HETHYEeCKHe 3aJayd Ha MOHO- M JAUTHOpHIHOE
CKpeLIMBaHUE, CLIEIUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTUOPUIHOIO CKPEIIMBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHME BBINOJIHATH JJAOOpAaTOpHbIE U MpaKTHUYECKHE padOThl, COOMIOAaTh MpaBHUia IPHU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAaThb U HHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOTrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOM HMH(}OpMaLNK, HAyYHO-TIONYJISPHbIE MaTE€pHUasbl), ITUHUECKUE ACTIEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN anmapaT OMOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOGHHsA YydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OWOJIOTUHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OpPMHpPOBaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh CO/IEpKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHM: B, TOMYJISIIHS,
reHooHA, SBONIONMS, JBUXKYHIME CHUIIbl ((aKTOpbl) HSBOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30OBaHHE, OSKOJOTHYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIENH MUTaH!s, SKOJornyeckas mupaMuaa, ouoreoueHos, onocgepa;

yYMEHUE WH3/arate Ouosiorndeckue Teopuu (3BomounuoHHas Teopusd Y. JlapBuHa,
CHUHTETHYECKasl TEOPHs IBOJIIOLUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojpliieBoro cxoacrsa K. M.
bapa, uepenoBanus ri1aBHbIX HampaBieHMd U nyted 3Bomonuu A. H. CeBepuosa, ydyeHus o
6uocdepe B. . BepHasickoro), onpenensTb rpaHHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHUE BIa/leTh METOJaMHM HAy4HOrO NMO3HAHUS B OMOJIOTMU: HAOJIIOJEHUE U ONHCAHUE
KMBBIX CHUCTEM, IIPOLIECCOB WU SBJIEHHUH, OpraHM3alus U MPOBEACHUE OHOIOTMYECKOro
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9KCHEPUMEHTA, BBIIBM)KEHUE TUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYYCHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIICATH CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI OMOJOTHUECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, MPOAYLHEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOIeOLEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBHS JKOJIOTMYECKUX (PaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIHM B 3KOCHCTEMAX, aHTPOIIOI'€HHBIX U3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB U OHOr€OXMMHYECKHUX LUKIOB B
ouocdepe;

yYMEHHUE TPUMEHSTH TOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUECKUX PELIECHUI B OBCEJHEBHOM KU3HHU C LEJIbI0 O0ecTieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYKAIOLIUX JIOJEH, COOMIONEHUsT HOPM
IPaMOTHOTO IMOBEJIEHHUsI B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM ouonoruu Ui paloHaIbHOrO
HPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOTMUYECKHE 3a/lauM, COCTAaBJIATh CXEMbl IEepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMAX (LeNU MUTAHU);

YMEHHE BBINOJIHATH JJAOOPATOpHbIE M IpaKTHUeCKHe padoThl, coOII0AaTh MpaBuia Mpu
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTHUYECKH OLIEHMBAaThb U HHTEPIPETUPOBATh MHPOPMALUIO OHOJIOTMYECKOTO
COJIepKaHUs, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOi HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHANIbl), pPacCMAaTPUBATh TJIOOAIbHBIC
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN anmapaT OMOJIOTHH.
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ITPOBEPSEMBIE TPEBOBAHUAA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBI

10 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero o0pasoBaHus

ChopMHpOBaHHOCTH 3HAHUI O MECTE M POJIM OUOJIOTHH B CHCTEME HAYYHOTO 3HAHHS
€CTEeCTBCHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa U HAyYHOI'O MHPOBO33PEHUS, O BKJIAZE POCCHUCKHX U 3apYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BHTHE OWOJOTHH;, (DYHKIIMOHAILHOW TPAMOTHOCTH YeJIOBEKa s
pelIeH s )KU3HEHHBIX 33134

VMeHHe pacKpbhlBaTh COAEPKAHHE OHOIOTHYECKUX TEPMHHOB H TOHSATHHA: JKH3HB,
KIIETKa, OpraHu3M; MeTa0oiam3M (0OOMeH BeIIeCTB MW TPEBpallcHUE DSHEPTHH),
romeocras  (caMoperyssius), ypOBHEBas  OpraHM3alMs  JKHBBIX  CHCTEM,
CaMOBOCIPOM3BEICHNE (PETPOIYKIHsI), HACICICTBEHHOCTh, M3MEHYUBOCTh, POCT U
pasBUTHE

YMeHue  w3narath  OMONIOTHUYECKME  TeopuM  (KJIETOYHAs,  XpPOMOCOMHas,
MyTainuonHas), 3akonbl (I'. Mengens, T. Moprana, H.W. BaBunoBa) u ydenus (o
IIEHTPaX MHOr000pa3usi M MPOUCXOXKICHHUS KyIbTypHBIX pactenuit H.M. Basuiosa),
OMpEJEIATh MPAHUIbI X IPUMEHNMOCTH K KMBBIM CUCTEMAM

YMeHue BianeTh METOJAaMH HAyYHOTO IIO3HAHHS B Owoyiornu (HaOJrOJCHUE W
ONHMCaHWE >XMBBIX CHUCTEM, MPOIECCOB W SBIICHWH; OpraHu3amus W TPOBEICHUE
OMOJIOrHYECKOTO JKCIIEPUMEHTA, BBIJIBMKECHHE THUIIOTE3bI; BBISABICHHUE 3aBHCHMOCTH
MEXIy WCCICIyeMbIMH BEIMYMHAMH, OOBSICHEHHWE TMOJYYCHHBIX pE3yJbTaToB,
WCTIOJIb30BAHHBIX HAYYHBIX MOHITUN, TEOPUI U 3aKOHOB; YMEHHE JIeNaTh BHIBOJBI Ha
OCHOBAHMH TOJyYCHHBIX PE3YJIHTATOB)

YMeHue BbIACHATh CYIIECTBEHHBbIE IPU3HAKM BHUPYCOB, KIETOK IPOKApUOT U
9YKapuorT, OJHOKJICTOYHBIX u MHOT OKJICTOYHBIX OpPraHnu3MoOB; OCO6CHHOCTI/I
MPOIIECCOB OOMEHA BEIIECTB W IPEBPAIICHUS DHEPrHHM B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO W DHEPreTHYeCKOr0 OOMEeHa, XEMOCHHTE3a, MHTO3a, Meho3a,
OIUIOIOTBOPEHHUSA,  Pa3MHOXXEHUS,  HMHIUBUAYaJbHOTO  Pa3BUTHUS  OpPraHU3Ma
(oHTOTEHE3)

YMeHue TMpUMEHATh TMOJyYEeHHbIC 3HAHUS JUISI OOBSACHCHHS OHOJOTMYECKHX
MPOIIECCOB W SIBJICHHM, IS TPUHSATHS TMPAKTHUYECKUX PENICHUN B MOBCEIHEBHON
JKU3HM B LEIIX oOecredeHrss Oe30MacHOCTH CBOETO 370POBbS U 3JI0POBBS
OKPY)KaIOIUX JIFOICH, COONIOJICHHs] HOPM TPaMOTHOTO TOBEACHUS B OKPYXKArOIIEH
MPUPOJHOW Cpejlie; TOHUMaHHE HEOOXOAMMOCTH HWCIONb30BaHUSA JOCTHXKCHUH
COBpPEMEHHOMU OuoIoruu u OHMOTEXHOJIOI M JUTSE palMoHATEHOTO
MIPUPOAOIIOIH30BAHHMS

Ymenue peuiaTth 3JIEMCHTApPHBLIC T'€HCTUYCCKHUE 3aJja4Yd Ha MOHO- U ,HI/IFI/I6pPII[HOC
CKpCIIMBAHUE, CLHCINICHHOC HACICOOBAHUC; COCTABJIATH CXCMbI MOHOFI/I6pI/IL[HOFO
CKpCIIMBAHM IS TPEACKA3aHU HACJICAOBAHUS IPU3HAKOB Yy OpraHnu3MOB

YMeHue BBINOIHAThH JT1A00PATOPHBIC M MPAKTHYECKHUE PaboThl, cCOOM0IATh MpaBUIIa




Kon
MPOBEPAEMOro
pe3yJbTara
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IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeIbHOM NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

pu padoTe ¢ yueOHBIM 1 Ja00paTOPHBIM 000pyIOBaHUEM

YmeHue KPUTUYECKU OLICHUBATh U UHTEpIPETUPOBAThH UH(pOpPMAIHIO
OMOJIOTHUECKOT0 COAEPKAHNUS, BKJIIOYAOIIYIO TICEBJJOHAYYHBIC 3HAHUS U3 Pa3IMUHbBIX
ucrouHnkoB (CMU, HayyHO-IONyJSIpHbIE MaTepHaibl); 3TUYECKUE ACIEKTHI
COBPEMEHHBIX HCCIEJOBAHUN B OHOJIOTHH, MEJHUIIHE, ONOTEXHOJIOTHI

10

YMeHue co3maBaTh COOCTBEHHBIC NMHUCHMEHHBIC W YCTHBIE COOOIICHHsS, 0000mas
OHMOJIOTHYECKYIO HH(DOPMAIIMIO U3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO HCIIOIb30BaTh
MOHATHHHBIN armapar OMOJOrHH

11 KUIIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero od0pasoBaHusi

ChopMIpOBaHHOCTE 3HAHUI O MECTE M POJU OMOJIOTHH B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HAYK, B (JOPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU KAPTHUHBI
MHUpPa U HAYYHOTO MHUPOBO33PEHUS; O BKIAJE POCCHUUCKMX W 3apyOEIKHBIX YUEHBIX-
0MOJIOTOB B pa3BUTHE OMOJOTHH; (HYHKIIMOHAJIBHOW TPAaMOTHOCTH YeJNOBEKa s
pEIIeHUs )KU3HEHHBIX 3a]1a4

YMeHue packpbiBaTh cojiepKaHWe OWOJNOTMYECKUX TEPMHUHOB W TOHSATHNA: BUI,
HONyIANMs, TeHO(OHA, 5SBOIIOLUS, ABKKYIIHE CHIBl  ((HAKTOPBI) HSBOJIOLHH,
OPUCIIOCOOIEHHOCT, OPraHM3MOB, BHUI000pPA30BaHHE, DKOJOTHYECKHE (DAKTOPEIL,
JKOCHCTEMA, IPOAYLIECHTEI, KOHCYMEHTEI, PEAYLEHTEI, LM IMTaHUsI, SKOJOrHUecKas
nupaMuia, OnoreoneHos, buochepa

YMmenne wu3narath  OHONIOTHYECKHE TeopHu  (dBONMIONMOHHAas  Teopus Y.
JapBuHa, CHHTETHYECKass TEOpHs  HBONIOLHMM), 3aKOHbl M  3aKOHOMEPHOCTH
(3aponsimeBoro cxonctea K.M. Bapa, depenoBaHus ITIaBHBIX HAIIPABICHUH U IyTeit
spomonmu A.H. CeeprioBa, yuenns o ouocdepe B.M. Beprajickoro), onpenensith
IpaHHUlbl UX OTPUMEHUMOCTHU K JXMBBIM CUCTCMaM

YMeHue BialeTh METOJaMH HAyYHOTO IO3HaHHWS B Owonornu (HaOJrOJCHUE U
OTHMCaHUE JKMUBBIX CHUCTEM, MPOIICCCOB M SBJICHWH; OpraHU3alis ¥ MpoBeJeHHe OUOo-
JIOTUYECKOTO O3KCIEPUMEHTa, BBIJBMKEHUE THUIOTE3bl; BBISIBICHHE 33aBUCHUMOCTH
MEXIy HCCICIYeMbIMH BEIWYMHAMH, OOBSICHEHHWE TMOJYYCHHBIX pE3yJbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHITHIA, TEOPUH M 3aKOHOB; YMEHHE JENaTh BHIBOJBI HA
OCHOBAHMH IOJYYEHHBIX PE3YJIHTATOB)

YMeHre BBIICTATH CYNIECTBCHHBIC MPU3HAKH CTPOCHUS OHOJNIOTHYECKHX OOBEKTOB!
BUJIOB, MOMYJISLMH, MPOAYLEHTOB, KOHCYMEHTOB, PEIYyLCHTOB, OHMOTrEOLEHO30B U
IKOCHCTEM; OCOOEHHOCTH MHPOLECCOB HACIEICTBEHHOW H3MEHYMBOCTH, €CTECTBEH-
HOro otOopa, BHUIOOOpa30BaHU, MPHUCIIOCOOICHHOCTH OpPTaHU3MOB, JICHCTBUS
IKOJIOTHYECKUX (PAKTOPOB HA OPraHHU3MbI, [IEPEHOCA BEIIECTB M MOTOKA SHEPrHU B
JKOCHCTEMaX, aHTPOIIOTCHHBIX N3MCHEHUI B YKOCHCTEMAaX CBOEH MECTHOCTH, KPyro-
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Kon
MPOBEPAEMOro

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeIbHOM NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

pe3yabTara

BOPOTAa BEUICCTB U OHOT€OXUMUYCCKUX IUKJIOB B 6]/100(1)6136

YMeHue TMpUMEHATh [OJy4YeHHBbIE 3HAHUS JUISI OOBSACHEHHA OHONOTMYECKHX
MPOLECCOB W SBIEHHM, Ui MPHUHATUS MPAKTHUYECKUX PElIeHUH B MOBCEIHEBHOMN
JKU3HU B LEJsIX oOecrieueHHss 0e30MacHOCTH CBOEro 3JA0POBbS U 30POBBS OKpY-
JKAIOMIMX JIFOJIEH, COONIOJICHHS HOPM TPaMOTHOTO TIOBEACHHUS B OKpYXKarolien
MPUPOJTHOW Cpelie; TOHUMaHWe HEOOXOAMMOCTH HCIOJIb30BaHHUS JOCTH)KCHUH
COBPEMEHHOH OHOJIOTHH JUIS PAIMOHATIHLHOTO IIPUPOIOTIONH30BAHUS

YMeHue pemarb DdIEMEHTapHBIE OHONOTHYECKHE 3aladl, COCTABISTH CXEMBI
MepeHoca BEMIECTB M YHEPTUH B DKOCHCTEMAaX (IS ITUTaHMs)

YMeHue BBHIONHATH J1a0OpaTOpHBIC W MPaKTHYECKUE paboThI, COOMOIATh MpaBHiia
pu padoTe ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYAOBaHUEM

YmMenne KPUTHYECKH OLICHUBATh 1 MHTEPIIPETHPOBATH nHpopmarmio
OMOJIOTHUECKOTO COACPKAHMUS, BKIIOYAIOIIYIO TICEBJIOHAYYHBIE 3HAHUS U3 PA3TIHYHBIX
9 uctounnkoB (CMMU, HayuyHO-IOMyJIsIpHBIE MaTepHaibl); pacCMaTpUBaTh TI00aTbHbIE
9KOJIOTHMYECKHUE NPOOIEMBbl COBPEMEHHOCTH, (DOPMUPOBATh IO OTHOUICHUIO K HHUM
COOCTBEHHYIO TO3HIIHIO

YMeHue co3aaBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIIeHHsA, 0000Imas
10 OmoITOrMUecKyIo HHPOPMAIIHIO U3 HECKOJIBKIX UCTOYHUKOB, TPAMOTHO HCIOIB30BaTh
TMOHATHHHBIN armapar OHOJIOTHN

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Bbuonorus kak Hayka
Buonorust — Hayka o xuBO# mpupozae. Ponp Gnonoruu B (OpMUPOBAHUU COBPEMEHHON HAaydHOM
11 KapTuHbI MUpa. CructemMa OHONOrHYECKUX HayK
12 MeToapl TIO3HAHWS JKMBOW TPHUPOJBI (HAOMIOJIEHHE, JKCIEPUMEHT, OIMCaHHe, H3MEpeHHe,
KJIacCU(HUKALUS, MOJECIHPOBAHIE, CTATHCTHYCCKAss 00paboTKa JaHHBIX)
2 JKvBbIE CHCTEMBI M X OpTaHU3aIINs
JKussle cuctemsl (OMOCHCTEMBI) Kak HpeAMeT m3ydeHus: Omonoruu. CBoiicTBa OMOCHCTEM M HX
21 pasHoobpasue
YpoBHH oOpraHu3anuu OMOCHUCTEM: MOJICKYJSIPHO-TCHETHUSCKHMA, KICTOYHBIA, OpPTraHM3MEHHEIH,
22 MOy ISIIMOHHO-BUIOBOH, 9KOCUCTEMHBIH, OMOChepHBII
3 XHUMUYECKUI COCTaB U CTPOEHUE KIIETKU
XHUMUYECKUH COCTaB KJIETKU. XMMHUECKUE IEMEHTBI: MaKpOAJIEMEHTHI, MUKPOAJIEMEHTHI. Bona u
3.1 MuHepainbHble BeuiecTBa. MDyHKIMM BOABI M MUHEpAIbHBIX BelIeCTB B KieTke. llognepikanue

OCMOTHYECKOTO OaaHca
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benku. CocraB W cTpocHHE OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OeikoB. HezameHumble u
3aMECHHUMbIC aMHHOKHUCIIOTE. AMUHOKHCIIOTHBIA COCTaB. YPOBHHU CTPYKTYPBI OCITKOBOW MOJICKYIIBI
(mepBUYHAs, BTOPUYHASL, TPETHYHASI U YSTBEPTUUHAS CTPYKTYpa). XMMHUIECKHE CBOWCTBA OEIKOB.
buonornyeckue GyHKIMHA OCITKOB.

DepMeHTH — brnonornyeckre Karanu3atopsl. CTpoenne gpepMeHTa: akTHBHBIN IICHTP, CyOCTpaTHas
cneuupmaHocts. Kodepmentel. Buramumnbl. Otiamans ¢(EpMEHTOB OT  HEOPTaHHUECKHX
KaTaJIu3aTopoB

3.3

YrneBoasl: MOHOcaxapuibl (TIIOKO3a, pubo3a M Je30KcHprbo03a), aucaxapuisl (caxaposa,
JaKTO3a) M TojHcaxapuibl (Kpaxmai, TJHKOTeH, Ieiutosio3a). buonormueckue ¢yHKIuM
YTJIEBOJIOB.

Jlunuael: TpUrIMIEpHUIbl, cTepounsl, (Gochomumuasl. ['mapodpmibHO-THIPOGOOHBIE CBOKMCTBA.
buonoruyeckue QpyHkimu aununoB. CpaBHEHHUE YITICBOAOB, OCIKOB M JIMIUAOB KaK HCTOYHUKOB
SHEPIrun

3.4

Hyxneunoseie kucnotsl: JIHK um PHK. Hykneotuasl — MOHOMEpBl HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢ynkimu JJHK. Crpoenue u ¢pynkimn PHK. AT®: crpoenue u pyHKINH

3.5

HI/ITOJ'IOF W5 — HayKa O KJICTKE. Knerounas TCOPUsI. MeToanl N3Yy4YCHHUA KIICTOK

3.6

Knerka kak menoctHas »xuBasg cucteMa. OOmIEe NPH3HAKA KICTOK: 3aMKHyTas HapyKHas
MeMOpaHa, MoJiekyibl JIHK kak reHeTHdyeckuii anmapart, CHCTeMa CHHTEe3a Oelka

3.7

Tumelr  KJIETOK:  JyKapHoOTHYecKas ©  Ipokapuothueckas. OcCoOEHHOCTH  CTPOEHHS
MpoKapuoTHUecKo kieTku. Kierounas creHka Oaktepuil. CTpoeHHE DYKapHOTHYECKOM
kJ1eTKH. OCHOBHBIE OTIIMYUS PACTUTEIBHOM, >KUBOTHOM U 'pUOHOM KIETKU

3.8

IToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAUKC, WX (YHKIUH.
ITnasmatnueckas wmemOpaHa, e€ cBoiWcTBa u ¢yHKIuHM. IluTommazma W e€ OpraHoOMIBL
OnHoMmeMOpaHHbIe OpraHOWIbl KJeTKW: sHaormazmarudeckas ceth (OIIC), ammapat ['ombmxw,
T30cOMBL.  [10TyaBTOHOMHBIE OpPTraHOWABI KIIETKH: MHUTOXOHIpPWH, TUIacTHibl. [IpoucxoxaeHue
MHUTOXOHIpUM W Tuiactun. Bumer mmactun. HememOpanHBble OpraHoWgbl KIETKH: PUOOCOMBL,
KJIETOYHBIN LEHTP, PECHUYKH, )KTYTHUKH. DYHKIIMU OpraHOUJIOB KJIETKU. BKiroueHus

3.9

Snpo — perynsaTopHeId UeHTp KieTku. CTpoeHHe simpa: sepHas o00JI0uKa, KaphoIuiazMma,
XPOMATHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KJIICTKC

)KH?)HG}IGS[TGHBHOCTB KIICTKHU

4.1

OOMEeH BeIlIecTB, WIM METa0Oodu3M. ACCUMMIALMS (TUIACTHUECKUN OOMEH) M JHUCCHUMUIISAIIUS
(aHepreTudeckuii 0OMEH) — JBE CTOPOHBI €IUHOTO IMpollecca Merabonmm3ma. Tumbsl oOMeHa
BELIECTB: aBTOTPO(HBIN u reTepOTPOHBII.
Posb pepMeHTOB B 0OMEHE BEIIECTB U MMPEBPAIICHUH SHEPTHH B KIIETKE

4.2

®otocunTe3. CBeToBass U TeMHOBas (a3bl poTocunTesa. Peaknnu goTtocunTesa. DhheKTUBHOCTH
(dotocunTeza. 3HaueHwe (OTOCHHTE3a JUIS KU3HU Ha 3emile. BnusHue ycnoBuii cpeisl Ha
(oTOCHHTE3 M CHIOCOOBI TTOBBIIEHUS €0 IIPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XemocHuHTe3. XeMOCHHTE3UPYIONIHe OakTepry. 3HAYCHNE XEMOCHHTE3a sl )KU3HU Ha 3emMIle

4.3

OHepreTuueckuii oOMeH B KIIETKe. PacIeruieHue BeIIecTB, BBIACICHHE U AKKyMYJIHPOBAaHUE
SHEPrMH B KJIETKE. OTambl JHEpreTHYecKoro oOMmeHa. [ nmkonu3. BpokeHue W ero BHIBL
KucnopomHoe okucieHne, WM KICTOYHOE AbIxanne. DO EKTHBHOCTh SJHEPTeTUIECKOT0 OOMEHa
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Peaknmu marpuuHoro cuntesa. ['enernmueckas naopmanus u JIHK. Peanmuzanmus renernveckoit
nHpOpMAIVH B KIIETKe. | eHeTHUECKUI KOJI U €T0 CBOWMCTBA. TpaHCKPUNIHS — MATPHYHBIA CHHTE3
PHK. Tpancnsiius — 6uocunTes 6enka. KoaupoBanne aMUHOKHCIOT. Posk pubocoM B OnocHHTE3e
Oerka

4.5

Hexnerounsie ¢opmbl ku3HU — BUpYchl. Mctopust otkpeitus BupycoB (JI.M. MiBaHoBCKwuit).
OCOOEHHOCTH CTPOCHHUS W JKU3HEACATEIBHOCTH BHPYCcOB. bakrepuodaru. boie3nm pacTeHwHi,
JKUBOTHBIX U YEJIOBEKA, BbI3bIBaeMble BUpycamu. Bupyc mmmyHnozedpunura uenoseka (BUY) —
Bo30ymutens CIIM/la. ITpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a001€BaHUII

Pa3mMHOXeHHE U WHAUBUAYAJIBbHOC PA3BUTUC OPIraHU3MOB

5.1

Knero4nslit nuKi, WM KU3HEHHBIH UK KiIeTkd. VHTepdasa n mutos. IIpomeccsl, mporekaromue
B wmHTep(daze. Perumkamms — peaknums wmarpuwuHoro cuHte3a JIHK. Ctpoenne Xpomocom.
XpOMOCOMHBIII HAa0Op — KapuOoTUM. JIMIUIOMIHBI M TAIUIOMAHBIM XPOMOCOMHBIE HaOOPBI.
Xpomatuasl. [Tutonoruueckue OCHOBBI Pa3MHOXKEHUS U HHIUBUAYAILHOTO Pa3BUTHS OPIraHU3MOB.

Henenne xierkm — muto3. Ctagmm murosa. IIporeccel, MPOUCXOMAIIe HA Pa3HBIX CTaAMIX
MUTO3a. broornyeckuii CMBICII MUTO3a

5.2

@opMBl pa3sMHOXKEHHS OPraHH3MOB: OECIIONOe M II0J0BOe. Buabl 0ecrmoiroro pasMHOMKEHHS:
JIeJICHUE HAJIBOE, IIOYKOBaHHME OJHO- 1 MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOXeHHE. VICKyCCTBEHHOE KJIOHUPOBAHHE OPTaHU3MOB, €r0 3HAYCHUE IS CEJICKIIUH

5.3

TTonoBoe Pa3sMHOXCHHUE, €0 OTIINYUA OT Oecrmonoro.

Meiio3. Ctanuu meiioza. [Iporeccsl, Mporcxoasire Ha cTaausax meio3a. [loBegeHrne XxpoMocoM B
Mmerioze. Kpoccunrosep. bruonoruuecknii CMbICH M 3HaUEHHE MeH03a

5.4

l'ameTtorenes — mporiecc 00pa30OBaHUS TMOJOBBIX KIETOK Yy JKUBOTHBIX. [IOJOBBIC JKENE3bI:
CEeMCHHHMKHM U suvHuKd. OOpa3oBaHHWE W pPa3BUTHE TMOJIOBBIX KJIETOK — TameT (CrepMaTo30ui,
SLIeKTIeTKa) — chepMaToreHe3 W ooreHe3. (OCOOSHHOCTH CTPOCHHS  SHIEKIETOK U
crniepMaro3ouioB. Omiogorsopenue. [lapTeHoreHes

5.5

WupuBuayansHOe pas3BUTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (3MOpHOTeHe3). OTarlbl
SMOPHOHAIBHOTO PA3BUTHS Y TTO3BOHOYHBIX XHBOTHBIX: JpOOJIEHHE, racTpyJIsIus, OpraHOTeHE3.
INocTamOproHansHOE pasBuTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHS: IIPAMOE, HeNpsMoe
(;ramHOYHOE). BimsHme cpenpl Ha pa3sBUTHE OPraHM3MOB; (DAKTOpBI, CHOCOOHBIE BBI3BIBATH
BPOK/IEHHBIE YPOJCTBA.

Poct u Pa3sBUTHC paCTeHHﬁ. OnTorenes OBCTKOBOI'0 paCTCHHA: CTPOCHUEC CEMCHHU, CTaOWU
Pa3BUTHUA

HacnenctBeHHOCTh 1 UBMEHYMBOCTh OpraHnu3MoOB

6.1

IIpenmer u 3amaun reHeTHKH. VcTopus pasBUTHS TeHETHKH. Bkmax poccuilckux u 3apyOeHBIX
YYEHBIX B pa3BUTHE T'eHETHKH. MeToIpl TeHEeTHKH (THOPHIOIOTHUECKHH, IUTOTCHETHYECKHH,
MOJIEKYJISIpHO-TeHeTHYeCKU). OCHOBHBIE T€HETHYECKUE IOHATUS. | eHeTuueckass CHMBOJIMKA,
HCIOJb3yeMas B CXeMaX CKpelUBaHUH

6.2

3aKOHOMepHOCTI/I HACJICOOBAHUA TIPU3HAKOB, YCTAHOBJICHHBIC I'. Mennaenem. MOHOFI/IGPHI{HOG
CKpCIIUBaHUEC. 3akoH eI[I/IHOO6paSI/I$I FI/I6pI/IL[OB NEPBOro IMOKOJCHUSA. HpaBI/IJ'IO JOMUHHPOBAHUA.
3akoH pacliCIiJICHUs IPU3HAKOB. I'unote3a unctoThl rameT. I1oaHOE U HEMmOIHOE JAOMHUHUPOBAHUE.

I[I/II‘I/I6pI/IIlHOC CKpCIIMBAHUC. 3aKOH HE3aBHCHMOTI'O HaCJICAOBAaHMs IMPU3HAKOB. I_[I/ITOFeHeTI/I'-IeCKI/Ie
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OCHOBBI ~JUTHOPWIHOTO CKpEIIMBAaHWA. AHaIM3UpyOllee CKpeniuBanue. lcmonb3oBaHue
AHAIM3HUPYIONIETO CKPEIUBAHUS JUIS ONPECIICHIsI TCHOTHITA 0COOU

6.3

CuerieHHOe HaclienoBaHue npu3HakoB. Pabora T. Moprana mo CIEIUICHHOMY HaclleZ0BaHHUIO
reHoB. Hapymenne creruieHusi T€HOB B pe3yibTaTe KPOCCHHTOBEpa. XPOMOCOMHAsl TEOpHs
HACJICJICTBEHHOCTH. | eHeTHYeCKHe KapThl.

l'emetnka moma. XpoMOCOMHOE oOIpeaeNeHue TMojia. AYTOCOMBI W TIOJIOBBIE XPOMOCOMBI.
["'omoraMeTHBIE U TeTeporaMeTHbIe opranu3Mel. HaciemoBanme npu3HAKOB, CHEIICHHBIX € TIOJIOM

6.4

M3menunBocTh. Buasl M3MEHYMBOCTH: HEHACIEACTBEHHAs W HacieAncTBeHHas. Pomb cpenst B
HEHACIICJICTBEHHOW  M3MEHYHMBOCTH. XapaKTepUCTHKA MOAM(DHKAIMOHHOH  W3MEHYHMBOCTH.
Bapuwanmonnsnii psn u BapuannoHHas KpuBas. Hopma peakiuu npusHaka. KomndecTBeHHBIE U
KauyeCTBEHHBIC MPU3HAKK U UX HOpMa peakimu. CBocTBa MOIU(PUKAIIMOHHONW H3MEHUYUBOCTH

6.5

HacnencrBenHas, WM T€eHOTUIIMYECKAs, M3MEHUYNBOCTL. KOMOMHATHBHAS N3MEHYNBOCTL. Melio3 u
MOJIOBOM TMPOIECC — OCHOBa KOMOMHATUBHOW HM3MEHYMBOCTH. MyTallMOHHAs M3MEHYMBOCTb.
Kiaccudukanust MyTanuii: TeHHbIE XpPOMOCOMHBIE, T€HOMHbIE. YacToTa W MPUYMHBI MYTAIIH.
Myrtarensble (pakTopbl. 3aKOH TOMOJIOTUYECKUX PAIOB B HACIEICTBEHHON m3meHunBocTd H.U.
Basuiosa

6.6

I'enernka JeIoBeKa. Kapnotun JeIoBeKa. OCHOBHBIC METOIBI TCHETHKH
YeJIOBEKa: TeHEAIOTHYCeCKHUM, OJIM3HEIOBBIN, [IATOIEHETHICCKIH, OMOXUMUYECKHUN, MOJICKYJIIPHO-
reHetndeckuii. CoBpeMEHHOE OmpeNeieHre TEeHOTHNA: TOJHOTEHOMHOE CEKBEHHPOBAHHE,
TeHOTUIIMPOBAaHNWE, B TOM Yuciie ¢ momonipio [I[P-ananmu3a. HacieacTBeHHble 3a00seBaHUS
YelioBeKa: TeHHbIe 00JIe3HHU, OOJIE3HN C HACIIEICTBEHHOH NPepacioioKEeHHOCTBI0, XPOMOCOMHBIE
O0onesnn. CoMaTHYeCKWe W TEHEpPAaTUBHBICE MyTaluu. [IpUHIMIBI 370pOBOTO 00pa3a JKW3HH,
JOUAarHOCTHKH, TPO(MUIAKTUKH W JIEUCHUS] TEHETHYECKHX Oosie3HeH. MenuKo-TeHeTHIecKoe
KOHCyJILTI/IpOBaHI/Ie. 3HaquHe MGZ[HHHHCKOﬁ TCHCTUKU B Hpe}lOTBpaH_[eHI/II/I U JICHCHUH
reHeTHYEeCKHX 3a00JIeBaHMI YeIoBeKa

Cenexiusi opraHn3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexius KaK HayKa M Mpolecc. 3apoKIeHHe CeIeKIINU 1 JoMecTukanus. Yuenne H.U. BaBunosa
0 LEHTPax NMPOUCXOXKICHHUS M MHOI000pa3usl KyIbTYypPHBIX pAacTeHUH. LIEHTpHI MpOHCXOKICHUS
JOMAaITHUX XWBOTHBIX. COpT, nopoJia, iraMm

7.2

CoBpeMEHHBIE METOABI CeNEKIMHU. MacCoBBIi M MHANBUAYAIBHBIH OTOOPHI B CEIEKINU PAaCTCHUI
U KUBOTHBIX. OIlEHKa SKCTepbepa. BIu3kopoicTBeHHOE CKpelnBaHME — MHOpHIMHT. Yucras
muaust. CKpeliuBaHMe YWCTBIX JHMHUHA. [ereposmc, wmm ruOpumHas cwia. HeponcreeHHoe
ckpemBaHne — ayTOpumuer. OtnanéHHas ruOpuamsanms M e€ ycnexu. VICKyccTBEHHBIH
MyTareHe3 M IONYy4YCHHE IOIUIUIONIOB. JIOCTHIKEHUS CEINEKUUU PpAcCTEHUM, JXUBOTHBIX U
MHUKPOOPraHHU3MOB

7.3

buorexHonmoruss Kkak oTpacib NPOU3BOACTBA. ['e€HHass MHXEHEepHUs. OTambl CO3JaHus
pexomOuHantHOH JIHK w TpaHcrenHsix opranmsmoB. Kierounas wmxeHepus. Kiretounsie
KyJITypbl. MUKpPOKJIOHAJIbHOE pa3MHOKeHUE pacTeHud. KiloHupoBaHMEe BBICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3AMCTBEHHBIX OPraHM3MOB. OKOJOTHMYECKHE | 3THYeckue mpodnembl. MO -
TeHETHYECKH MOAM(UITIPOBaHHBIC OPTaHI3MBI
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Kon IIpoBepsieMblii 31eMeHT cOAepPKaAHUSA
1 DBOIIOIIMOHHAS OUOJIOT U

11

DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBHIETENBCTBA JBOMIONMU. [laleOHTONIOTUYECKHE: IMOCIEIOBATEIFHOCTD IIOSBICHHUS BHIOB B
NIaJICOHTOIOTHYECKO JIETONNCH, TIepexofHble (opMbl. broreorpaduyeckue: cX0ICTBO U pa3yinyuue
(dayH u (GiI0p MATEpUKOB W OCTPOBOB. DMOPHOJIOTHYECKHE: CXOICTBA W pa3IMuUsl dMOPHUOHOB
Pa3HbIX BHIOB I03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHYHBIC, AHAIOTHYHBIE,
PYAMMEHTApHBIC OpraHbl, aTaBU3MBL. MOJIEKYSIPHO-OMOXMMHUYECKUE: CXOJCTBO MEXaHU3MOB
HACJICICTBEHHOCTH U OCHOBHBIX METa0OJIMUECKHX MyTeH Y BCEX OPraHI3MOB

1.2

OpomonmonHast Teopusi Y. [lapBuna. [Ipennochiiku BO3HWKHOBEHWsS JapBUHU3MA. J[BroKyiue
CHJIBI BOJIIOLMHU BUJOB 10 JapBUHY (M30BITOYHOE pa3MHOKEHUE MIPU OTPaHUUYEHHOCTH PECYPCOB,
HeonpeaenéHHas H3MEHYHBOCTh, 00ph0a 3a CYIIECTBOBAHHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunretnueckas Teopus sBomoru (CTD) m ocHOBHBIE €€ TOJOXKEHHS. MUKPOIBOIONHS.
[omynsmums Kak eTMHALIA BHIA U SBOIIOIIH

1.4

Jewkymue cunbl  ((hakTophl) SBONIONMK BHUJIOB B TpuUpoAe. MyTallMOHHBI  TPOIEecC
¥ KOMOWHATUBHAsT W3MEHUYMBOCTH. [lOMynmsIMOHHBIE BONHBI W JApedd reHoB. W3omsammsa u
Murpanus. EcrecTBeHHBIH 0TOOp — HaNpaBISIFOIIUN (GakTop ABOIIONHMH. DOPMBI €CTECTBEHHOTO
otoopa.

[IpucnocoOneHHOCT, OPraHU3MOB KaK pe3yibTaT JBONIONMU. [IpuMmepsl mpucmocoOieHud y
OpraHm3MoB. ApoMop(}O3bI U UANOATATITAIINH.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHOBHBIE (hOPMBI BHI000pa30BaHMUS: TeorpadaecKoe,
9KOJIOTHYECKOE

1.5

MakposBomonus. DopMbl  3BONMIONMK:  (QUIETHYECKAs,  JAUBEPIeHTHas,  KOHBEPTEHTHas,
napajuienbHas. Heo6paTumMocTs 9BOTIONNHT

Bo3HukHOBEHUE U PA3BUTHC )KM3HU HA 3emie

2.1

JloHay4yHbI€ IPENCTABICHUS O 3apOKACHNN XU3HU. HaydHble runore3pl BOSHUKHOBEHUS JKA3HH Ha
3emite: abuoreHe3 M MaHCIEpMUsl. XUMUYECKasi SBOJIOINS. DKCIIEPUMEHTAIBHOE TIOATBEPKICHHE
XUMHYecKoi sBomonuy. HauampHble 3Tamel Ononormyeckoil ssomonnu. I'mmoresa PHK-mmpa.
IIepBbie KIETKH U UX 3BOIIOLHA. DOPMHUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPraHU3MOB

2.2

PazButHe xu3HM Ha 3emie o 3paM U nepuojaMm. Katapxeil. Apxelickas u IpoTepo30HCKast IpbIL.
[Taneo3oiickast spa u e€¢ mepuonpl: KEeMOPHIHCKHHA, OPIOBUKCKHHN, CHIIypUHCKHN, JEBOHCKHI,
KaMEHHOYT'OJIbHBIN, IepMcKuil. Me3o30lickas 3pa 1 €€ epuobl: TPUACOBBIH, IOPCKU, MEJIOBOM.

Kalino3oiickass 9pa u €€ TMepUOJbl: IMAaJCOreHOBBIM, HEOTCHOBBIN, aHTPOMOTCHOBBIM.
XapakTepucThuka KiIuMaTa ¥ TeoJIoTMUeckux mpoieccoB. (OCHOBHBIE OTallbl  HBOJIOIUHN
PACTHUTENBHOTO W KUBOTHOTO MUpa. ApoMop(h03bl Y pacTeHHUI | XKUBOTHBIX. [losiBJICHHE, paciBeT
Y BBIMUPAHHE Py KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHN4Y€CKOro Myupa KaK OTpaXXCHHUE DBOJIOLIUHA. OCHOBHBIE CHCTEMATHICCKHE Trpynibl
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OpraHu3MoB

2.4

OBoONMs YeoBeKa. AHTPOTONOTHSI KaK Hayka. Pa3BuTHe MpeAcTaBlIeHUH O MPOUCXOXKACHHUU
4yenmoBeka. MeTompl m3ydeHHs aHTpomoreHe3a. CXOACTBa M Pa3iiMudsl YEIOBEKa W JKUBOTHBIX.
CucrtemaTudeckoe MOJI0XKEHHE YeI0BeKa.

Jewkymue cuibl (dakTopsl) aHTporioreneza. HaciencTBeHHass U3MEHYMBOCTh M €CTECTBEHHBIM
0160p. OOIIEeCTBEHHBII 00pa3 KU3HU, U3TOTOBJICHUE OPYIUH TPYAA, MBIIUICHUE, peYb

2.5

OCHOBHBIE CTaJMM U BETBU JBOJIOIMH YEIIOBEKAa: aBCTPAIIONHUTEKH, UenoBeK ymenblid, YenoBek
npsMoxoasmui, YenmoBek HeaHAepTanbckhii, UYemoBek pasymHBIM. Haxomkum ucKomaeMbix
OCTaHKOB, BpeMsI CYIIECTBOBaHUS, 00JIACTh paclpocTpaHeHHUs, 00bEM TOJIOBHOIO Mo3ra, o0Opas
JKU3HU, OpYAUs

2.6

YenoBeyeckne packl. OCHOBHBIC OOJNIBIIME pAChl: €BpOICOMAHAS (eBpasuiickas), HETpo-
aBCTpaIOWAHAs  (PKBaTOpHallbHAs),  MOHTOJIOMIHAas  (a3uMarcko-aMepukaHckas).  UepTsl
MIPUCTIOCOOJICHHOCTH MPENICTaBUTENIeH YeIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBaHMA. ENUHCTBO
yejoBedecKux pac. Kpurnka pacuzma

Opranu3mbl U OKpyXKarollas cpeaa

3.1

OKoJorusi Kak Hayka. 3ajJaud W pas3feibl IKOJOTHH. MeTOoIbl SKOJIOTMYECKUX HCCIeI0BaHUM.
OKomoruueckoe MHUpoBO33peHre. Cpensl OOMTaHWS OPraHW3MOB: BOJHAS, HA3€MHO-BO3AYIIHAS,

MIOYBCHHAs!, BHYTPHOPTaHU3MEHHAs

3.2

Okomormueckne  ¢aktopel. Kimaccupukamms dkomormueckux — (GakTopoB:  aOHMOTHUYECKHE,
OuroTHuecKkue U aHTpornorenHbie. JleiicTBre SK0I0rnueckux (HakToOpoB HA OPraHU3MbI

3.3

AOuorudeckue (akTopbl: CBET, TeMIepaTypa, BiaxHocTb. Dotomepuomusm. [IpucnocobneHus
OPTaHN3MOB K JICHCTBHIO a0MOTHIECKUX (haKTOpOB. bronornyeckue putMsl

3.4

buorndeckne (dakropbl. Buimbl OHOTHYECKMX B3aMMOACHCTBUI: KOHKYPCHIIHS, XHIIHUYECTBO,
MapasuTU3M, MyTyaiu3M, KOMMEHCAIN3M (HaXJIeOHWYECTBO, KBAPTUPAHTCTBO), AMEHCAIM3M,
HeWTpamu3M. 3HaueHHEe OHOTHYECKHMX B3aMMOJCHCTBHM Il CYIIECTBOBAaHMSA OPTraHH3MOB B
HOPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XapaKTCPpUCTUKU TMOIYJIAINHA. OcCHOBHBIEC MOKa3aTeIn nonyJjaanuu: 4UCJICHHOCTD,
IUIOTHOCTB, pOXKIAaEMOCTb, CMCPTHOCTD, ITPUPOCT, MUT'pALIU. ZII/IHEIMI/IKa YUCJICHHOCTH TMOITYJIAINNU

U €€ peryssius

Coo01ecTBa U 3KOJIOTHYECKUE CUCTEMBI

4.1

Coo0mecTBo opraHu3MoB — OnoreHo3. CTpyKTypsl OHWOLIEHO3a: BHAOBas, MPOCTPAHCTBEHHAS,
Tpodrueckas (numesas). Bunsl-nomuHanTel. CBsI3H B OMOIIEHO3€

4.2

OKoyoruueckne cucTeMsl  (dkocuctembl). [lomartme 00 odkocuctemMe ©  OHOTEoleHO3e.
OyHKIMOHATBHbIE KOMIOHEHTBI  OKOCHCTEMBI:  TPOIYICHTH, KOHCYMEHTHI, pPEIYICHTBL
KpyroBopoT BemecTB M TOTOK 3HEPrUU B 3KocucteMe. Tpodudeckuwe (THIIEBBIC) YPOBHHU
sKocucTeMsl. [lumerie nenu u cetr. OCHOBHBIE ITOKA3aTeNIN SKOCUCTEMBL: OHoMacca, MPOIyKIIHS.
OKOJIOTUYECKHE THPaMUABL: TPOMYKIWH, YHUCIEHHOCTH, Ouomaccel. CBOMCTBA HSKOCHCTEM:
YCTOWYHMBOCTB, caMOperyJsiius, pasputie. CyKueccus

4.3

[Ipupognsie  dKOCHMCTEMBL. JKOCHCTEMBI 03€p W  peK. OKOCHUCTEMa XBOWHOTO WA
LIMPOKOJIMCTBEHHOTO JIeca.




Koxa
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HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

AHTpPOTIOTEHHBIE ~ DKOCHCTEMBI.  ATPOIKOCHUCTEMBI.  YPOO3KOCHCTeMBI. buomorndeckoe u
XO3IHCTBEHHOE 3HAUCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpasue kak (akrop ycroumBocTH 3KocHucTeM. CoXpaHeHHE OHOJIIOTHYECKOTO
pa3HooOpa3us Ha 3emiie

44

Yuenne B.U. Bepnamckoro o Omocdepe. I'panuibl, cocTaB U CTpyKTypa Omochepsl. JKuBoe
BenecTBO U ero GpyHKIuH. OcobeHHOCTH OHOC(ephl Kak TI00aIbHOM SKOCUCTEMBI. [ITHHaMUYecKoe
paBHOBecue H 00paTHas CBs3b B Orocdepe. KpyroBopoThl BEIIECTB U OMOTCOXUMHUCCKHUE IHKITBI
3jeMeHTOB (yriiepoza, a3oTa). 30HAIBHOCTb Orochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

UYenoBeuectBo B Ouocdepe 3emin. AHTpONOTeHHblE H3MEHEHUs B Ouocdepe. I'nmobanbHbIC
9KOJIOTUYECKHE MTPOOIIEMBL.

OcHOBa pallMOHAIBHOTO YIIPABICHUS IPUPOIHBIMHU pPeCypcaMy U UX UCHONb30BaHUE. JlocTiXeHUs
OMOJIOTHH U OXpaHa MIPUPOABI




TEMATHYECKOE IINTAHUPOBAHUE
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10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 buonorus Kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 0 https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
X i 1 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edso0.ru/7f41¢c292
bubmmoteka IIOK
4 K
VSHEACHTEILHOCTD ICTRH 6 0 https://m.edso0.ru/7f41c292
PazmHOXeHME 1 MHIUBUYAIBHOE PA3BUTHE bubmuoreka [IOK
5 5 0 1
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 3 0 15 bubnuoreka [{OK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 1 bubmmnoreka HOK
OMOTEXHOJIOTHU https://m.eds00.ru/7f41c292
but6mmoreka [IOK
8 Pesepeiioe Bpens L 0 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KJIACC
Koan4yecTBo 4acoB DJIEKTPOHHbBIE
HauMeHnoBaHue pa3iesoB U TeM nudpoBnie
Ne n/m P Konrpoabnsie IIpakruueckue (uidpp )
NMPOrpamMMblI Beero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 IBOIOIHOHHAs OHOTOTHA J 1 https://m.edsoo.ru/7f41cc74
5 BO3HMKHOBEHHE U Pa3BUTHUEC KU3HH Ha 9 1 05 bubnunoreka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpranusMbl 1 OKpyXarolas cpesa S 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
1
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ccTA
bu6nmorexa LIOK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 2.5



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

IHOYPOYHOE IIVIAHUPOBAHHUE
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10 KUIIACC
KonnyecTBo 4acos
Ne Tema ypoka Kom. Ip. HJara usyyenust JyekTpoHHbIE HUGPOBBIE
n/n Bcero o0pa3oBaTebHbIE
padoThI padoThI
Ilaan ®dakr pecypcebl
BBoaubIii, nepBuuHbIi HHCTpYKTaXx o OT bubmorexa [JOK
1 5 ’ e ' 1 03.09 https://m.eds00.ru/863e6122
HOJIOTHA B CHCTEME HayK https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

5 Huempyxkmaoswe no OT. I1. p Ne 1 1 0.5 10.09 bubnuorexa [JOK
«Hcnonvzosanue paznuunbix Memooos npu Il.p Ne | ' https://m.eds00.ru/863e6122
U3yYeHUuU OUONO2UYECKUX 00BEKMO8Y
buosiornueckue cucremsl, MPOLUECCH U UX bubnuoteka [JOK

3 1 17.09
U3y4EHUE https://m.eds00.ru/863e6564
XHUMHYECKHI COCTaB KJIETKH. Boma u bu6mmoreka [JOK

4 1 24.09
MUHEpaJIbHBIE COJIH https://m.edso0o.ru/863e674e

bu6mmoreka [JOK

5 b . 1 01.10

e, COCTaB 1 CTPOCHHE GenKoB https://m.eds00.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE KaTallu3aToOPHhI.
Huempyxmaowe no OT. JI. p. Ne I «H3zyuenue 0.5 bubmuorexa [IOK

6 . 1 08.10
Kamanumuyeckou aKmusHoCmu (hepmMeHmos JI. p.Ne 1 https://m.eds00.ru/863e6b72
(Ha npumepe amunasvl UIU KAmManiassl)»

bu6mmoreka [JOK

7 . 1 15.1
Yrateponet. Jiammer 510 https://m.eds00.ru/863e6870

8 Hyxneunossie kucinorsl. AT® 1 22.10 bub6nuorexa [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
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https://m.edsoo.ru/863e6d5c¢

I/ICTOpI/ISI U MCTOAbI U3YUYCHHA KIICTKH.

bu6mmoreka [IOK

9 05.11
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KiteTka xak megocTHas XuBas cCUCTeEMa 12.11
CtpoeHne dyKapuOTUYECKOMN KIICTKH.
Hncempyxkmaore no OT. JI. p Ne 2 « H3yuenue 05 bubnmoreka [JOK
11 CMpoenUst K1emoK pacmeHutl, HCUBOMHbIX, ' 19.11 https://m.edso00.ru/863e6ff0
. JL.pNe2 :
2pubos u baxmepuii LOO MUKPOCKONOM HA https://m.edso00.ru/863e716¢
20MOBLIX MUKPONPENnapamax u ux onucaHuey
bu6mmoreka [IOK
12 0 0 26.11
(JOMCH BEIMCCTB HITH METAGOM3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 () . X 03.12
OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
bu6nmoreka [JOK
14 7 10.12
DHepreTHieckHi ooMen 0 https://m.edsoo.ru/863e7aae
15 Konrtponbnas pabora Nel. «Xumudeckas u KpNel 1712
CTPYKTypHasi OpraHU3aIHsl KIETKI.
JKvi3HeHHBII MK KIeTKU. JeJeHre KIeTKH.
Muwuro3s. 4 OT. JL. p. Ne 3
16 «Ha6mod(:f1,’:qepﬂ):::;j:1 ZOK/zemKax iormuka 05 24.12 bubmorexa HOK
JLp. Ne 3 ' https://m.edso0.ru/863e796e
KOpewKa 1yKa Ha 20mogblx
MUKponpenapamaxy
buocunTes 6enka. Peakius MaTpuaHOTO bubnuorexa [JOK
17 14.01
cuHTe3a. TpaHcasanus. https://m.edso00.ru/863e796e
18 Hexnertounsie GopMbl )KU3HU — BUPYCHI 21.01 bubmmorexa [OK

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



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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bubmuorexa [JOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB 28.01 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meiios 04.02 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIIETOK. 05
91 OmnonotBopenue. Mucmpyxkmadsic no OT. JLp. 7 j\lfo 4 11.02 bubnnoreka [JOK
Ne 4 «H3yuenue cmpoenusi NO108bIX K1emoK Cabde ' https://m.eds00.ru/863e81b6
HA 20MOBbIX MUKDPONPENApamax»
bubmuorexa [JOK
22 141 18.02
HIMBHyabHOE Pa3BUTHE OPraHU3MOB 8.0 httos://m.edsoo.ru/863¢8436
93 I'eneTnka — Hayka 0 HaCJlIE€ICTBEHHOCTH U 95 02 bubnnoreka [JOK
MU3MEHYHUBOCTH ' https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB. 04.03 bubnnoreka [JOK
MoHorubpuaHOE CKpeIuBaHue ' https://m.edso00.ru/863e8878
JurubpunHoe ckpenyBaHue. 3aKOH bubnnoreka [JOK
25 11.03
HE3aBUCUMOTI'0 HACJIEI0BAHNS IIPU3HAKOB https://m.edso00.ru/863e89a4
CueruieHHOE HacJeI0OBaHUE TIPU3HAKOB.
Huempyxkmaoswe no OT. JI. p. Ne 5 «H3yuenue
26 e3 J::uzmoe MOHO2UO, ugﬂoeo u ’ 05 25.03 bubmmorexa [OK
pesy; P JLp. Ne 5 ' https://m.eds00.ru/863e8¢60
OUSUOPUOHO20 CKpewuanust y Opo30punvl Ha
20MOBLIX MUKPONPEnapamaxy
['enetuka moma. HacnegoBanue nmpu3HaKkoB, bubnmnoreka [JOK
27 08.04
CIIEIIJIEHHBIX C II0JIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacnencteenHas 0.5 Eub 10K
. uOIMOTEeKA
28 /i T.JI p. Ne 15.04
H3MEHHHBOCTD. Hucmpykmanic no O p-Ne JLp. Ne 6 https://m.edso0o.ru/863e8efe

6. U3yuenue moouguxkayuorHou



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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UBMEHYUBOCIU, NOCMPOEHUE BAPUAYUOHHO2O
pA0a u 8apUAYUOHHOU KPUBOUL»

HaCJ'IC,I[CTBeHHaH N3MCEHYHBOCTD.

Hncempyxkmaowe no OT. JI. p. Ne 7. «Ananus 0.5 bubnnoreka [HOK
29 . 1 22.04
Mymayuii y Opo30¢huibl Ha 20MoBbIX JLp. Ne 7 https://m.edsoo.ru/863e8efe
MUKpOnpenapamax»
I'eneruka yenosexa. Mncmpykmaoic no OT. I1.
30 Ne 2. «Cocmaenenue u ananus poooCioO6HbIX 1 05 29.04 bubmorexa HOK
p- =< P ILp.Ne 2. ' https://m.eds00.ru/863e8d78
uenoeexay
31 KonTponbnas padota No2 1 K PNo2 06.05
«OKu3zHeneaTenbHOCTh KIETKU
bu6mmoreka [IOK
2 1 13.
3 Ceeiuis Kak Hayka i mpoLece 305 https://m.eds00.ru/863e9214
33 MeTo1bl M JOCTUKEHHUS CENEKIINU PACTEHUN U 1 20.05 bubnuoteka [JOK
YKHUBOTHBIX ' https://m.eds00.ru/863e9214
34 buotexHosorust Kak 0Tpaciab MPOU3BOICTBA 1 bubmmorexa [JOK
pacik TIpOH3BEOX https://m.eds00.ru/863e9336
BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I1O 34 p 45

[NPOTPAMME



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

11 KIIACC

KoaunuecTBO 4acos

JlaTa u3ydeHus JJIEKTPOHHbDIE
Nen/n  Tema ypoka Kontp. Ipak. uugpoBbIe
Beero pabdoTbl  padoTHI oOpa3oBaTe/ibHbIE
Ilnan dakr pecype
BBoausbiii, nepBuuHbiii HHCTpYKTax 1o OT. bubnnoreka [HOK
1 R 1 03.09
DBOJIIOLHS U METOBI €€ N3YUEHUS https://m.edsoo.ru/863ea20e
5 Hcropus pa3BUTHS IpEICTaBICHUN 00 1 10.09 bubnnorexa [HOK
IBOJIIOLIMH https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 Miripoosostrons 1 17.09 https://m.edsoo.ru/863e9cle
[Tomymnsmus Kak AIeMEeHTapHAas eIUHUIA
4 BHJIa U 3BOIOLUU. Mucmpykmasic no OT. 1 0.5 24,09 bubnuorexa [JOK
Jlabopamopnas paboma Ne 1 «Cpaenenue Jp.Nel https://m.eds00.ru/863e99c6
81008 N0 MOPGHOI02ULECKOMY KPUMEPUIO»
JIBrOKyIIIME CUITBI (3J1EMEHTapHBIE bubnunoreka [JOK
5 1 01.10
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EctectBenHsblit 0TO0p U €ro hopmbl 1 08.10 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BoIOIUN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BHUi000paszoBanue. Mucmpyxkmasic no OT. 1 0.5 15.10 bubnunoreka [JOK
Jlabopamopuas paboma Ne 2 «Onucanue JLp.No2 https://m.edso0o.ru/863e9fde
NPUCNOCOOIeHHOCMU Op2AHUSMA U eé
OMHOCUMENLHO20 XAPAKMepPay
bubnnorexa [JOK
8 Hanpasnenust u myTd MaKpo3BOJIIOLMU 1 22.10 https://m.e dsogru 1863e9c1e
9 HeoOpaTtumocTs 3BOTIONNN 1 05.11



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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KonrtponsHas pabotst Nel «9BomronroHHas

10 Kp.Nel 12.11
OHMOIOT S P
Ucrtopust xu3Hu Ha 3emiie U METObI €€

11 u3ydeHus. [ MmoTe3bl mpoucxoxaIeHUS 19.11 bubmmorexa [JOK

i ' P A ' https://m.edso0.ru/863ea5a6
YKU3HU Ha 3emiie
PasButue xu3Hu Ha 3emMie Mo 3pam 1 bubnmoreka [JOK

12 26.11
nepuojiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaITbl BOTIOITUN
PaCTHTEIHHOTO U KUBOTHOTO MHPA.

13 HUncmpyxkmaoe no OT. [Ipakmuyeckas 0.5 03.12 bubnuorexa [JOK
paboma Ne | «H3yuenue uckonaemvix Il.p.Nel ' https://m.edso0.ru/863ea8bc
0CMAamKo8 pacmenull U HCUBOMHBIX 8
KOJLLeKYUAX )

CoBpeMeHHas cuctemMa OpraHu4ecKoro bubnnorexka [HOK

14 10.12
MHupa https://m.edso00.ru/863ea48e

15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 17.12 E::f:;;fg;?ﬁg 63eac2c
JiBmoxymue cuibl (pakTopsl) bubnuoreka [IOK

16 24.12
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIUH SBOJIOLNH YEIOBEKA 14.01
UenoBeyeckue pacsl U MPUPOTHBIE bubnuotexa [JOK

18 21.01
aJlanTaly 4YeJI0BeKa https://m.edsoo.ru/863eaea2

19 O6061eHne o Teme «Bo3HUKHOBEHHE U 28.01
pa3BUTHE )XKU3HU Ha 3emiie)

20 DKoJ0rus Kak HayKa 04.02

21 Cpenbl 0O0UTaHMS U SKOJIOTHYECKHE 11.02 bubnnorexa [JOK



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

AbGuoTtnueckue hakTopsl. MHcmpykmagic no
OT. Jlabopamopuas paboma Ne 3.
«Mopdghonocuueckue ocobennocmu

0.5

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

22 pacmenutl u3 pasHvlx Mecm 0OUMAaHusy». JL.p.Ne3 18.02 bubmmorexa [JOK
https://m.edsoo.ru/863eb10e
Jlabopamopnas paboma Ne 4. « Bausnue JL.p.Ned
ceema Ha pocm u pazeumue 4epeHKos
Koneycay
bubmuorexa [JOK
23 buomieckne daxTopu 25.02 https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisuun. ducmpykmadsic no OT. 05
24 Ipaxmuueckas paboma Ne 2 «I[loocuém Mp .No ) 04.03
NIOMHOCIU NONYTAYUL PAZHBIX BUO08 R
pacmeHnuii»
bu6mmoreka [IOK
25 Coob1ecTBa OpraHn3MoB — OHOIIEHO3 11.03 https://m.edsoo.ru/863eb46a
bu6mmoreka [IOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 25.03 https://m.edsoo.ru/863eh46a
OCHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI. BuGmorexa LIOK
27 Dkonornueckue nupamuasl. CBoiicTBa 08.04 https://m.eds0o.ru/863eb5fa
skocucteM. Cykneccus
28 [Ipupoanbie 3KOCHUCTEMBI 15.04
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 22.04
30 Kontponbras padota No2 «Opranusm u Kp. 99.04 bubnmuotexa [JOK
OKpY’Karolas cpeza» No2 https://m.edso00.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
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buocdepa — rinobanpHas sxocucrema

bu6mmoreka [IOK
31 3emu. 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 06.05 httos://m.edsoo.ru/863ebd16
o6uocdepsr
bu6mmoreka [IOK
32 YenosedecTBO B Ouocdepe 3emin 1 13.05 httos://m.edsoo.ru/863ebd16
33 CocyiiecTBoBaHUE TPUPOIBI U 1 20.05 bubnunoreka [HOK
YeJI0BEYECTBA ' https://m.edsoo.ru/863ebale
34 O0606111eH1Ee TeMbI «Co0011IECTBA U 1
9KOJIOTHYECKHUE CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I1O 34 ) 95
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

VYuebnuk: buonorus. O6mas 6uonorus. 10-11 xi.: yueOHUK 1151 00111I€00pa30BaTEIBHBIX
yupexnaenuii / A.A.Kamenckuii, B.B.ITaceunuk, A.M.Py6uos: - M., [Ipocemenue. 2019 .
3axapo B.b., MamonToB C.I"., Connn HU. O6mas 6uonorus: Yueb. mis 10 — 11 k1.
obmeoOpasoat. Yueb. 3apenenuii - M.: JIpoda, 2005.

Cyxosa T.C., Ko3nosa T.A., Connn H.U. O6mmas 6uomnorus. 10 — 11 ki1.: PaGodas terpans k
yuebnuky / mox pea. B.b. 3axaposa. — M.: [Ipoda, 2003.

7. Ypoku obmeit 6nonorun: [locodoue s yaurens / B.M. Kopcynckas, I".H.
Muponenko, 3.A. Moxkeesa, H.M. Bep3uiun. — M.: IIpocsemienue, 1986.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Mertonuueckre peKOMEHIAINH I YIUTEIeH I10 MCIIOIb30BAaHUI0 YICOHHMKOB, BKIIOUEHHBIX
B dbenepanbHbIT [IEePEUEHbD, opu peann3anuu y4eOHOro npeaMmera
«buonorus» https://uchitel.club/fgos/fgos-obzh.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET
1. Enunas xomnexuus LIOP. TIpenmernas koyutekuus «buonorusi» http://school-
collection.edu.ru/collection
2.01kpoIThIN KOJUTeK: bruomorus http://college.ru/biology
3. B nomous yuutento 6uonorun: oopazoBatensHblit cait MECOH
HI'ITY http://fns.nspu.ru/resurs/nat
4. Best Ouosnorus: Hay4HO-00pa3oBarenbHbIi noptai http://www.shio.info
5. KoHuemniuy COBpEeMEHHOT0 €CTeCTBO3HAHM: bruonornyeckas KapTHHA MUPA:
ANEeKTPOHHBIN yueOHuK http://nrc.edu.ru/est
6. JlTabopatopust 6otanuku Cankt-IlerepOyprckoro ropoickoro ABopiia TBOpUECTBa
foHbIX http://www.youngbotany.spb.ru
7. Jlaypeatnl HOOeIeBCKOM mpemMuH 1o (usnosioruu u meauiuae http://n-t.ru/nl/mf
8 MeauiuHCKas SHIMKIONeAus. AHaromudeckuii atiac http://med.claw.ru
9. Mup >KMBOTHBIX: DJICKTPOHHBIE Bepcuu KHuUT http://animal.geoman.ru
10. IManeonronoruueckuii my3seit PAH http://www.paleo.ru/museum
11..IMonynspuas sunmktoneaus «daopa u dpayna» http://www.biodat.ru/db/fen/anim.htm
12. Pactenus: snekTpoHHbIe Bepcuu KHur http://plant.geoman.ru
13. Peakue u ucuesaroriue ,uBOTHBIE Poccuu u 3apybexns http://www.nature.ok.ru
14. Teopus SBOJIOIMU KaK OHA €CTh: MaTEPHUAIIBI 10 TEOPHH OHOJIOTHYECKOI
sposronuu http://evolution.powernet.ru
15.1eHTp 0XpaHbl AMKOW MPUPOBL: MyOmuKau 1o sxkonoruuhttp://www.biodiversity.ru
16.9mexTpoHHbIN yueOHHK 1o Ouoaorumhttp://www.ebio.ru
17.buomenuuHckas onuMIinaga mkoabHuKoBhttp://www.svb-ffm.narod.ru
18.Bcepoccuiickas ouMITiaaa NIKOJIBHUKOB 10 Onostoruu http://bio.rusolymp.ru
19.Bcepoccuiickas onuMIuaa mKoJIBHUKOB 110 3kosoruuhttp://eco.rusolymp.ru
20.00mmepoccuiickuii KOHKYPC POEKTOB «3aroBeIHBIC OCTPOBA
Poccumn» http://www.zapovedostrova.r
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