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INOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opmupoBaHHuIO coiepxaHus yueOHoro mnpenmera «buonorusy» cocraBuin:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0ydeHUss U TPEeOOBAHUU K YPOBHIO MOATOTOBKH BBHITYCKHHKOB, TOJOXKEHUS 00
O0IMMX LEeISIX M MPUHIUIAX, XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero obpazoBanusi B Poccuiickoit @enepanuiy, a Takxke MOJIOXKEHUS O crienuduke 0MoIoruuy,
e 3HAUCHUWU B TO3HAHMU KUBOW MPHUPOABI U 00ECIEYeHHH CYIIECTBOBAHUSI 4YEJIOBEUECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHB OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYaIOIIUXCS CcpeacTBamMu ydyeOHoro mnpeamera «buomnorusy,
orpenenser 00sA3aTENbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpy, paclpeleseHue 110
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTeIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia ¢
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH 00pa30BaTENBLHOrO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCsl.

B mporpamme 1O OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M MNPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON JIEATEIbHOCTH/y4eOHBIX AEHCTBHUI 00ydYaronmxcs mno
OCBOGHUIO COJIepP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsI.

B mporpamme mo o6umonorum (10—11 xiaccel, 0a30BbI ypOBEHb) peaqnu30BaH MPUHIUII
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpHBAETCS
HAIPaBIEHHOCTh HAa Pa3BUTHE 3HAHMI, CBSI3aHHBIX C (OPMUPOBAHHUEM €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoii cpene. IloaToMy Hapsay ¢ H3ydeHHEM OOMEOMOIOTHYECKAX TEOPHH, a TaKxke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWN B TOBCETHEBHOM XKM3HU JJIS PEIICHUs MPUKIIAAHBIX 33/1a4, B TOM YKCie: TPOPUIaKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJIOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOIHOM cpele,
aHalu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YelOBeKa Ha COCTOSHHE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHUCTEM. YCHUJIEHHE BHUMaHMs K MPUKIAJHOM HAIMpPaBICHHOCTH Yy4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHS YCIOBUH Ui peIIeHUs
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 IITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAIoiaraet
dopmupoBaHue y O00yYaroIMXCs CIIOCOOHOCTH afanTUPOBATbCS K H3MEHEHUSM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecnieunBaeT (QoOpMUpOBaHUE y OOYydYalOIIUXCS TMPEACTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUA O )KUBOI NpUpoje, €€ OTIIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3AAaET YCIOBHS I TO3HAHUS 3aKOHOB KHMBOW TNPHPOJIBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, YKOJIOTUIECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOIICHUS K YKHBOH MPHUPOJIE B YESTIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXkKe JUIs pEIIeHUs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3yyenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmMupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX U HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OUOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0JI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY Ul ONPEJENICHUsS MOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM O0YYarOIIUECcs TOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe Uil (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU naesTesibHOCTH. Ocoboe MECTO B 3TOM cHUCTeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHus, KOTOphIe CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUII O COBPEMEHHOM €CTECTBEHHOHAyYHOM KApPTUHE MHpPAa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYEeCKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHE COJEpKaHHs ydyeOHOTO Marepuana B MporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSAX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3alMd MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHOro mpeamera «bHOIOTHS» BBIICIEHBI CIEAYIOIINE COACpPKATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH Y.

Leny um3ydenus yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAJIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCIOB30BaTh STU 3HAHUS AJISl TPAMOTHBIX JCHCTBUIA B
OTHOIIEHUH 00BEKTOB )KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTcs peleHrueM CIeAYIOIMMX 3a/1a4u:

OCBOEHHE OOYYaIIIMMUCA CHCTEMBbl 3HAHUH O OHMOJOTHYECKHX TEOpHUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBWiax, CIyKalIMX OCHOBON Il (OpMHUpPOBaHUS
MPE/ICTABICHUN O €CTeCTBEHHOHAYYHOM KapTHHE MHpPa, O METOJaX HAay4YHOro TIO3HAHUS,
CTPOCHHHM, MHOTO0OpPa3MU M OCOOCHHOCTSIX KHUBBIX CHCTEM pPa3HOTO YpPOBHSA OpraHU3alIlu,
BBIIAIOIINXCS] OTKPBITUAX M COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYarOIIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyYEHHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHSI OPTaHHU3aIINN;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIe KyabTyphl, (YHKIHOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOJABI Ha
OCHOBAHUWU 3HAHHWI U OMBITA, TOJYYCHHBIX MTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYJarONIUXCs YMEHUHM WIUTIOCTPUPOBATH 3HAYEHUE OMOIOTHYECKUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH 4YEIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOW MPUPOJIHI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEW, COOIOCHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWMA JJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJIBTYpPHI, 7151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWUM W YMEHUWH B MOBCEIHEBHOW >KU3HU UL OLICHKU
MOCJICCTBUI CBOCU JIEATEIILHOCTH IO OTHOIICHUIO K OKPYKAIOIICH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3a00JIeBaHUN.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIbHBIM YYEOHBIM TPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHOHAYYHBIE TPEIMETHIY.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CpeIHEro o0mero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 kimacce — 35 gaca (1 gac B Henento), B 11 kimacce — 35 vaca (1 gac B Heneomo).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUM C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (Quiocodueid, 3THUKOW, 3CTETUKONH u mpaBoM. Poibp Ouomoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucTeMa OHOJO0rHYecKUX HayK.

MeTopl TO3HAHUS KUBOM pUPOIbI (HAOII0eHIE, SIKCIEPUMEHT, OTUCaHUEe, U3MEPEHHE,
KJ1accuukanus, MOJASIMPOBaHNE, CTATUCTUYECKAsE 00padOTKa JaHHBIX ).

JdemoHcTpaumnu:

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

Tabmue! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON PUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Tpaktueckass padora Ne 1. «lcnonbp3oBaHUE pa3IMUHBIX METOAOB NPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbI H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiictBa OmocucTeM © WX pazHoOOpazue. YPOBHH OpraHM3alUuU OHOCHCTEM:
MOJICKYJISIDHBIM, ~ KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3alUU KUBOK
IPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMH4yecKue BJIEMEHTBHI: MAaKpOJ3JIEMEHTHI,
MHUKpO3JIeMEHThL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMHU BOJBI M MHUHEpAJIbHBIX BelIECTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6eIK0B. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbI€ AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OeKoB. bruonornyeckue GyHKIHM OEITKOB.

®epMeHThl — Ounosiornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otmianuus  ¢GEpMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aTOpOB.

YrieBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a 1 1e30KCHpuO03a), Aucaxapuiasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (KpaxMmaj, TJIMKOTEH, IeJUI0I03a). buonorndyeckue ¢GyHKIIUNA
YIJIEBOJIOB.

Junuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOdOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHI0B Kak
HMCTOYHHKOB DHEPTHUH.



Hyxnennoseie kucnotel: [JHK u PHK. Hykneotuabsl — MOHOMEPHI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenune u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakToOB B HAYYHOM MO3HAHUHU. MeTOo/1bl U3yYEHUS KIETKH.

Knerka kak nenoctHas sxuBasi cucrema. OO1ie Mpu3HaKM KIETOK: 3aMKHYTas HapyKHast
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTe3a Oenka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MpoKapruoTHUYECKON KiIeTku. KieTounas crenka Oakrepuii. CTpoeHHE dyKapHOTUUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIHMKC, WX (DYHKIUU.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. LluTomnmazmMa u e€ oOpraHouIbL.
OnxnomemOpannbie opraHoubl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKH: MHUTOXOHJPUH, IUIacTUibl. [lpoucxoxaeHne MHUTOXOHAPUNH U TUIACTHU/L.
Buast mnactua. HememOpanHbie opraHOU/IbI KJIETKH: puOOCOMBI, KJIETOUHBIN IIEHTP, LICHTPUOJIH,
PECHUYKHU, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue aapa: saepHas o0oj0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NPUPOJIEY,
«PacnpeneneHrne XMuMUYECKUX 3JIEMEHTOB B JKUBOU MIPUPOIE».

Tabmuel u cxembl: «llepuoguyeckas Tabmua XUMHUYECKUX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenne pepmenTay,
«Hyxneunossie kuciotel. JTHK», «Ctpoenue monekynsl ATDy», «CTpoeHne 3ykapruoTHYECKON
KJIeTkn», «CTpoeHue KUBOTHOM KiIeTKn», «CTpOEHHE pPACTUTENbHOW KIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTpOCHHE s/ipa KIETKH», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKkTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaboparopHas pabora Ne 2. «M3yyeHHe CTpOECHHSI KJIETOK PACTEHUU, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMHCAHHUE).

Tema 4. /KuzHenesAiTeJIbHOCTD KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIUS  (IJIACTUUYECKUM OOMeH) U
JTUCCUMIIIALINS (PHEpreTUUecKuii 00MeH) — IBe CTOPOHBI €IMHOTO Tpolecca MeTabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTabolInu3Ma.

Tumnber oOMmena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbi. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPAIICHUH YHEPTHHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakimu (GoTocuHTE3A.
OddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A IS )KU3HU Ha 3emiie. BrusHue ycnoBuit
cpenbl Ha OTOCHHTE3 U CIIOCOOBI MOBBITIICHUS €T0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.



XeMocuHTe3. XEMOCHHTE3UPYIOIe OakTepuu. 3HAUCHHWE XEMOCHHTE3a /I KU3HHU Ha
3emie.

OHnepreruyecknii oOMeH B KJeTke. PacimieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKe. DTarbl JHEpreTuyeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. Kucmopoanoe okucieHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peaknuu marpuunoro cuHTe3a. ['enermueckas wuHbpopmamus u JHK. Peanuzanus
reHeTH4YecKol mHpopManuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblii cuHte3 PHK. Tpancnsius — 6uocunte3 Oenka. Drtarnbl Tpancaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — BuUpychl. Mcropusi otkpeiTus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoepuITa YeIoBeKa

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpHINIHS, peBEpTaza W UWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00ICBaAHHIA.
JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tumbel  muTaHusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepretuueckuii oomen», «Ximopormiact», «Dotocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHkmonupoBanue reHa», «Cunre3 Oenka», «l['eHermueckuir  konm», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIMJ{a, Oaktepuodaray,
«Pemmukanus JJHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue JIHK u tpanckpunums», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHNe M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM JKU3HEHHBIA MK KieTkd. WuTepdasza m mwuro3. I[lpomeccsl,
nporekarone B uHTepdasze. Permkamus — peakuust matpuuHoro cuHte3a JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonornueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHu3MOB.

Henenune wnetkn — muto3. Cramuum mwurtosa. [Iporecchl, MpoOUCXONAIMe Ha Pa3HBIX
CTausIX MUTO3a. bruosornyeckuii CMbICI MUTO3a.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

®opMbl  pa3MHOXKEHMSI OpraHM3MOB: Oecrosioe | T1ojoBoe. Buasl  6ecmonoro
Pa3MHOKEHHUSI: JICJICHHE HAJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BETre€TaTUBHOE pa3MHOKE€HHE. VICKyCCTBEHHOE KJIOHMPOBAaHHWE OPraHM3MOB, €r0 3HAUEHUE IS
CEJIEKITUU.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccel, mpoucxoasdimue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE Me03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loMOBBIE Kene3bl:
CEeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30W1,
AllleKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
crnepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JpPOOJEHUE, TacCTPYIISIIus,



opranoretes. [ToctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,
HerpsiMoe (TMYMHOYHOE). BriusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zBute pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHHUs: CTPOCHHE CEMEHHU, CTaANN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMBbI Pa3MHOKEHHUSI OPTaHU3MOBY, «J[BOITHOE OIIONOTBOpEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHUE pacTeHHil», «JlemeHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KJIETOUHBIN UK,
«Penmukanus IHK», «Mwuto3», «Menos», «IIpsamoe u HenpsiMoe pasButue», «l'amerorenes y
MJIEKONIUTAIOIINX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

O6opynoBaHue: MHUKPOCKOI, MuKporpenaparsl «CriepMaTo30Ubl MIEKOMUTAIOIIETOY,
«Siueknerka miiekonutaromero», «KapuoknHe3 B KJIETKax KOpelKa JyKa», MarHUTHas
Mo ieb-anrukanus «Jlenenne knetkny», moaens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOIpENapaTax.

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHeTuku. Ponb nuronorud u
HMOpHUOJIOTUN B CTAHOBJICHUU F€HETUKHU. BKi1ag pocCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeTo/bl TEeHETUKH (TUOPUIONIOrMYECKU, LHUTOI€HETUYECKUM, MOJIEKYISpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckasi CHMBOJIMKA, UCTIONb3yeMas B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [.  MeHnaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH equH000pa3rs THOPUIOB repBoro nokosienus. [IpaBumo
JOMMHHMPOBAHMsI. 3aKOH pAcIIEIUIEHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHuecKUe OCHOBBI AUTHOPHUIHOTO CKpEIIMBaHUSA. AHAIU3UPYIOLIEe CKpEIlBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAaHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLEIUIEHHOMY
HacJe10BaHNI0 TeHOB. HapyllieHue cuerieHns TeHOB B pe3yibTaTe KPOCCHHIOBEPA.

XpOoMOCOMHas TeOpUsl HACJIEICTBEHHOCTH. | eHeTHuecKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CLEINIEHHBIX C
TOJIOM.

N3meHunBOCTh. BHibl N13MEHUMBOCTHU: HEHACIIEACTBEHHAsI U HacleACTBeHHast. Poib cpembl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOAU(PHUKAIMOHHON HW3MEHYHUBOCTH.
BapuanuonHsslil psn v BapuanmonHas kpusas. Hopma peaknuu npusnaka. KonnuecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHON U3MEHUYUBOCTH.

HacnenctBenHnas, wiy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u TmoNIOBOM mpolecc — OCHOBA KOMOMHATUBHONW W3MEHYMBOCTU. MyTalMOHHAs
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YacToTa U



NPUYHHBI MyTalidi. MyTareHHbie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast Haca€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka wenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealornyeckuii, OJIM3HELUOBbIM, IUTONeHETUYECKUN, OMOXMMHUYECKHUI, MOJIEKYISIPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IOJHOTEHOMHOE CEKBEHHUPOBAHHUE,
TEHOTUIIMPOBaHUE, B ToM uucie ¢ nomouibto III[P-ananusa. HacnenctBennsle 3a0osieBaHus
YyelloBeKa: TreHHble Oosie3HH, OO0JIE3HM C  HAcleACTBEHHOM  IPelpacloiokeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBI 370pOBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKYE U JICUCHHUS] TeHETUYECKUX
Oone3Hell. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMLMHCKONM TE€HETHUKU B
MPEIOTBPALICHUH U JICYEHUU TeHETHYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. . BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 UTOT€HETHYECKas OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmMoneincTBre ajielIbHbIX T€HOBY, «I €HEeTHYeCKue KapThl pACTEHUM, KUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © SKUBOTHBIX», «Bumael wu3MeHunBoctu», «MoaudukannoHHas
U3MeHUYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnmn KpoBu», «MyTannoHHasS
U3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/lpo3opuna» (Hopma, myranuu GopMbl KPbUILEB U OKpAacKu Teia), repoapuil
«I"'opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ysbTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyenne mMoauuKkanMOHHON U3MEHUYNBOCTH, TTOCTPOSHUE
BApPUALIMOHHOTO Psi/1a U BAPUALIMOHHON KPUBOM».

JlaGopatopHass pabora Ne 7. «AHanu3 MyTauMid y Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenapaTax.

[IpakTuueckas pad6ora Ne 2. «CocraBiieHue U aHATU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Mpolecc. 3apoKIEHUE CeleKIuu U goMecTukanus. Yuyenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNeKIMU. MacCOBbI U MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTteHui 1 kUBOTHBIX. OlLleHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpeIMBaHNe — MHOPUIUHT.
Uucras nwHuA. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuUau3amus U e€ yCIeXH.
HckycCTBEHHBI MyTareHe3 M IOJIY4YEHHE NOJIUILUIONAOB. JIOCTMKEHMSI CENEKLHUU PACTEHMH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knertounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXEHUE pacTeHuid. KiioHMpoBaHuEe BBICOKONPOIYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. IBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOT00Opa3usi KyJIbTYpPHBIX
pacteHui», «Ilopoabl JOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounele KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyHpoOBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenui, repoapuii «CenbCKOX03SIIICTBEHHBIE PACTCHUS.

JlabopaTopHble 1 IpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHHUS CENEKUUU PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035ICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBorroHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HWKHOBEHHSI JBOJIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOpHS U €&
MecTO B OHojoruu. BiysHue 3BOIIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CeuzerenscrBa 23Bomonuu. [laneoHTosornyeckue: MOCIEN0BATENBHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJOIMUYECKOMN JIETONUCH, Nepexoanble (hopMbl. buoreorpapuueckue: cXoacTBo
U paznnume GayH 1 Qpop MaTEPUKOB U OCTPOBOB.

OMOpPHOIOrHYECKHE: CXOJCTBA U pa3inuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIC, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas Tteopus Y. Jlapsuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBuokyiue Ccwibl ABOJMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIpU
OTPaHUYEHHOCTH pPECypcoB, HeompesenéHHas H3MEHYHMBOCTb, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bomonuu (CTO) u e€ oCHOBHBIE TOJIOKEHUSI.

Muxkpososmtonus. [lonynsanusa kak eIMHUIA BUAA U IBOJIIOLUU.

JBwxymume cuiibl ((hakTopbl) HBOJIOLUKM BUAOB B MpHpoJie. MyTallMOHHBIM mpolecc U
KOMOWHATHBHAs HM3MEHYMBOCTh. [lomynsiuoHHble BONHBI W Jpeld reHoB. M3zomsamus u
MUTpaIus.

EctecTBeHHbII 0TOOp — HampaBisitomuii gaxtop 3Bosouud. POPMBI €CTECTBEHHOIO
otbopa.

[Tprucnoco0aeHHOCTh OPraHU3MOB KakK pe3ysbTaT dBojtoiun. [Ipumepsl npucnocoOiaeHnit
y opranuzMoB. ApoMop(h03bl U U0 JaNTallUH.

Bun u BumooGpasoBanue. Kputepuu Buma. OcHOBHble (OpMBI BUA000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.



MakxkposBomonus. PopMbl 3BONIONUH: (QHIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoONNH.

[Ipoucxoxnenue oT HeCIeHAIU3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromas
crienMaau3anys. ATanTuBHas paIdaiysl.
JdemoHcTpaumMu:

[Toprpersr: K. Jlunnelt, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomep, A. H. CeBepiios.

Tabmuubl u  cxembl: «Pa3BuTue OpraHu4eckoro mMupa Ha 3emie», «3apobliln
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbel OOppObI 3a CyIIECTBOBAHUEY,
«EcrecTBenHblli  0TOOp», «MHOrooOpasue copToB pacteHuii»y, «MHOroodpasue mopoj
YKUBOTHBIX», «[lonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO6mas nereHepauus», «JBHxKylue Ccuibl 3BoNOLMM», «Kapra-cxema
mapuipyta nyremectBus Y. Jlapsunay, «bopeba 3a cymectBoBaHue», «lIpucnoco6ieHHOCTh
OpranusMoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJIIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HaOOp IUIO0B U
ceMsiH, Kosutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHbBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOoAeNIb «CTpOEHHE FOJIOBHOTO MO3Ta II03BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KOeKIus «DOpMBI COXPaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX M PACTEHMI», MOJeb anmumkanusa «llepekpéct XxpoMocom», BIIaXKHBIE Npenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JnATYIIKM», MuUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMbI KPBIIIBEB U OKPACKU TEJIa).

JlabopaTopHble 1 NpaKkTHYeCKHE PA0OThI:

Jlaboparophas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOJIOTHYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHM3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuyHble IIpEACTABICHUS O 3apOXKICHUM KW3HU. HaydHble rHIOTE3bl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHYecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHMYECKHX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble sTanbl Ouonorudeckoit sotonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
sBOIIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [laneos3oiickas spa u €€ TEpHOIbl: KEMOPHUUCKHH, OPIOBUKCKHM,
CUJIypUNCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o301ickas 3pa U €€ Nepruoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KailiHo30iiCcKas 3pa U €€ Meprobl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTE€HOBBIH.

XapakTepucTUKa KIMMara W TIeOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tambl 3BOIIOLNH
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMuecKkoro Mupa Kak OTpakeHue 3BOJOLNU. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

OBOJIIOIIMSL  YENOBEKAa. AHTPONOJOTHWs Kak Hayka. PasBuTHe mpeacTaBlIeHH O
IIPOUCXOXKIECHNUHN YesloBeKa. MeToibl M3yueHus: aHTpornorese3a. CxoAcTBa U pa3indMsl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH U
ecTecTBEeHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJICHUE OPYIHUM Tpyaa, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJUM W BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAJIONUTEKH, UEIOBEK yMeEblil,
UYenoek npsmoxonsimmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMBbIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACIPOCTpaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIbIIME pachl: €BpOIEOHaHAas (eBpa3uiicKasi), HEerpo-
aBcTpajioujiHas  (9KBaTOpUAlbHAsg), MOHTOJOMJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YEOBEYECKMX pac K YCJIOBHSM CYIIECTBOBAHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[TopTpetsi: @. Penu, JI. Ilactep, A. . Onapun, C. Musnnep, I'. FOpu, Y. JlapuH.

Tabmune! u cxembl: «Bo3aukHOBeHHEe COMHEYHOH CHCTEMBI», «Pa3BUTHE OPraHUYEeCKOro
mupa», «PacturenbHas kierka», <« KuBoTHag kietkay, «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa U 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeloBeKa», «JIpeBHeilmme moam», «J/IpeBHue moan», «llepBbie
COBPEMEHHBIC JII0IN», «UeIoBeYeCKre pachiy.

Ob6opynoBanue: wmynsiku «lIpoucxoxaeHne denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakKeHHUs KaMEHHBIX OpYyIuil
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPhI, pyOniIa, ckpebdia), TeoXpoHOJIoruIecKasi TadunIa,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTiueckas padota Ne 1. «/3ydyeHHne MCKOMAEMbIX OCTATKOB PACTEHU U KUBOTHBIX B
KOJUTICKITUSX ).

DKCKypcusi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3/elibl dKOJOTMH. MeToAbl IKOJIOTHYECKUX
MCCIIeI0BaHU. DKOJOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKa.

Cpenpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs, IMOYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Oxonorunueckue (akropsl. Kimaccudukamus skogoruyeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPONIOTEHHBIE. J[eiCTBHE SKOJIOTHUYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QaxkTOppl:  CBET, TEMIEpaTypa, BIAKHOCTb. DoTomepuoau3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHYECKUX (akTOpoB. bronornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumgbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, cCMMOMO03 U ero ¢opmel. [lapazutusm, Koomnepamus, MyTyaanu3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcalu3M, HeHTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKU monyasanud. OCHOBHBIE TOKAa3aTeNd TOMYJISIHH:
YUCJIIEHHOCTh, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCThb, MPHUPOCT, MHTpainusa. JuHamuka
YUCJIIEHHOCTHU MONYJISALHUU U €€ PETyIsIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6ompaT, K. @. Pynbe, O. ['ekkens.



Tabmumpl u cxemsl: kapta «Ipupoaubie 3081 3emny, «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pPOCTa YHUCIECHHOCTH MOMYJISALUU
uHy30pun-Tyhenbkn», «llumessie memnmy.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckne 0cCOOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[TpakTrueckas padota Ne 2. «IToacUéT MIOTHOCTH MOMYJISAIUA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0OmecTBa U IKOJIOTHYECKHE CHCTEMbI.

CoobmectBo  opranu3smMoB —  OuoneHo3.  CTpykTypbl  OWOLIeHO3a:  BHJOBaf,
NpOCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okomnoruyeckne cucreMbl (3kocuctemsbl). [lonstre 00 3KkocucTeMe U OUOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopor BemecTB M MOTOK 3HEpruud B dKocucreme. Tpoduyeckue (MUIEeBBIE) ypOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMSI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIsiiusl, pazsutue. Cykieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBl. buonorndyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak ¢akTop ycroiuuBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenne B. U. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Onochepsl.
’Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH OuOchepbl Kak INI0OATBHON 3KOCHCTEMBI.
JlnHamugeckoe paBHOBECUE M 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTbl BemiecTB U OHMOr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YyIyiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble n3MeHeHus B Ouochepe. ['mobanbHble
AKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHME NPUPOJBI U UyeraoBeuecTBa. CoxpaHeHne 6MopazHOOOpa3Hsi Kak OCHOBA
ycroiftunBocTu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS NPUPOIAHBIMU PECYpcaMH U MX
ucnonb3oBaHue. JloCTHKeHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepnaackuii.

Tabmuupl u cxemsl: «llumesle nenu», «buorneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKojoruueckas mnupamuaa», «buocdepa u yemoBekxy,
«JKocucTeMa IIMPOKOJMCTBEHHOrO Jiecay, «IKOCHCTEMA XBOWHOro Jecay, «buorenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JEHCTBUS HA MPUPOILYY,
«BaxkHeiilme MCTOYHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeiimas
coctaBisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsli 3G pexT», «DakTopbl
PaaMOaKTUBHOTO 3arps3HeHus1 Onochepsl», «O0mmas cTpykrypa ouochepsn», «Pacnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yriaepoma B Guochepey,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/JIeJTb-aNTTUKALHS «Tunuunsle OMOIICHO3bD», repbapmii
«PacturenbHble  cooOmiecTBa», Komiekuuu — «buoneHos», «Bpeautenn — BakHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMH pacTeHUl U  KHUBOTHBIX,
IPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHs] OXpaHIEMbIX BUIOB PACTEHUI U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TMPOT'PAMMBLI 110 BUOJIOI'MH
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4JaroIMMUCs IPOrpaMM CpeHero oo01ero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS HpeaMera «buosiorus» BblIEICHBI
CIICAYIOIIME  COCTAaBJIAIONINE: OCO3HAHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIPEJICICHUIO,
HAJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPa3BUTHUE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, NPHUCYIIUMHU  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHWs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LI€JIN U CTPOUTD KU3HEHHBIC IIJIAHBI.

JlugHOoCTHBIE pe3ynbTaThl OCBOCHUs Tpeamera «buosiorus» AOCTUraloTCs B €IMHCTBE
y4eOHOM U BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIMO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BHUTHS, Pa3BUTHS BHYTPEHHEH IMO3UIIMH JHUYHOCTH, MATPUOTH3MA,
YBaXXEHHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJICHHUIO, B3aUMHOIO
YBaXEHUSI, OEpPEeKHOr0  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaAULUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, NpUpoae U OKPYKaroLIen cpee.

JlugHOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTro npeameTra «buosiorus» MOKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlWW, TO3UTUBHBIX BHYTPEHHUX
yOeXACHHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
pacumpeHe >KH3HEHHOTO OMbITa M OMbITa ACATEIHLHOCTH B MPOIIECCE pealn3allii OCHOBHBIX
HaIpaBJIECHUN BOCITUTATEIHLHOU IEATETLHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpa:knaHcKoOro BOCUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOW MO3UIUMU  OOYYAromIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)KCHHE 3aKOHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUH YY€OHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TMO3HMIIMI0 TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COIUATBHBIM
TTOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXJICHUH CITIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO CONCPIKAHMUS,

FOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU J1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UIACHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHONM, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOLLJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIoCTKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pa3BUTHE
OHMOJ0TUM, TOHUMAaHKS 3HaYeHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTb K CIIY’K€HHUIO U 3anmuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, ITHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3cTeTHYECKOro BOCIINTAHMS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHU;

MOHUMaHHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPO/BI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BHJAaX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIYYH s :

MOHMMAaHNE U peann3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSITHI W OTIbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU TIPaBUJ HMHAUBHUIYATbHOTO M KOJUIGKTMBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JIFOJICH;

OCO3HAHWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AJTKOTOJS,
HAapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYlY, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMATIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO — BBIMOJHATH — TaKyHO
JIeATEbHOCTb;



UHTEpeC K Pa3IU4HbIM cepaM MpodhecCHOHATBHONW NesATEIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOD OyayIeil mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIEC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHU BCEi
KHU3HM,

7) IKOJIOrH4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIECO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

HIOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KaIOLIEH Cpe/ibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTH HMCIIOJIB30BaTh NMPHOOpPETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U YMEHUS
IpU pELIEHUuH MpoOJseM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (cOOII0AEHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE [EHCTBUH, NMPUHOCALIMX BPEI OKpYKAIOMIEH MPHPOTHOU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsITHBIE 3KOJIOTMYECKUE MOCIEACTBUS MPEeANPUHUMAEMbIX
JecTBUI M IPeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, HKOJOTHYECKOW KYIBTYPHI, OIBITA
NESITEIbHOCTH  OKOJIOTUYECKON  HAlpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMH B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH J1eATebHOCTH SKOJIOTHYECKON HallPaBIEeHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHHE S3BIKOBOW M YUTATEIBCKOW KyJIbTYPHI KaK CPEJCTBA B3aMMOICHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MHPA;

NOHMMaHue cnenu(uky OHONOrMH Kak HayKH, OCO3HaHMS €€ posid B (OPMHPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUS 00 OKpYXKaroleM
MHUpe KaK O eIWHCTBE NPUPOABI, 4YelIOBEeKa W oOmecTBa, B TO3HAHWU NPHPOTHBIX
3aKOHOMEPHOCTEW U peIIeHIH MTPOOJIEM COXpPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUHU JUIsl COBPEMEHHON LMBUIIM3ALMU: 00eCreueHuUs
HOBOI'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TIOUCKA ITyTeH BBIXO/a M3 TI00aTBHBIX
HKOJIOTHYECKUX MPOoOIIeM U obecrieueHus epexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAITMOHATEHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUH B IESAX MOBBIMICHUS oOIIen
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, KaK COCTaBHOHW 4YacTH ()yHKIIMOHAIHHON
rPaMOTHOCTHU o0yyarouuxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

[OHMMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIOJIB3YeMbIX B E€CTECTBEHHBIX HAyKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJy4yaeMble 3HAHHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpPYKAaIOIIeT0 MHpa M TPOHCXOIMNX B HEM W3MEHEHHH, yMEHHE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHS] HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOMIMXCS MaHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIPHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS JUISl peIIeHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIUsX;



OCO3HAHHE IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATENHCKYIO ACSITEILHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMHM B COOTBETCTBHHM C >KH3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS ydyeOHOro mpeamera «buoJorusy BKIIOYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHPOBO33pEHHs  OOyYaroIMXCAd MEXAMCLUUIUIMHAPHBIE
(MeXmpenMeTHbIE) 00IIeHayUHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
ABJICHME, IPOILECC, CHCTEeMa, HAayuHbld (DakT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHOW T'PAMOTHOCTH M COLMAIBHOW KOMITETCHIIMH OOYyYaroIInuXCs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHbBIE MEXIUCLUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS U YHHBepCallbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbI CPEIHEro o0Iero o0pa3oBaHMs
JIOJKHBI OTPakaTh:

OBJaileHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbI€E JJOrHUECKHE AeHCTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMUYECKOTO MBIIUIEHHUsS (aHanu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 000OIIEHHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HNOHSTUN (BBIIEIATh UX XapaKTEPHbIE IPU3HAKH, YCTAaHABINBATh CBSI3U C APYTUMU MOHATUSAMU);

ONpEACIATh LENN JAEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJEHUS (MHAYKTHBHbBIE, JETyKTHBHbIE, IO aHAJOIHH),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B pacCMaTpUBAEMbIX SBICHMSX, (POPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MO/JIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJIHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHMBHOE MBIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX NPOOIIEM.

2) 6a3oBbIe HCCIEN0BATEIbCKHE IeliCTBHS:



BJIQ/IETh HAaBBIKAMHM y4€OHO-HCCIIE0OBATEIBCKON U MPOEKTHOM AESITEIbHOCTH, HaBBIKAMU
pasperieHust npoodsieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pellIeHUs] IPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOI0B IT03HAHUS;

UCIOJIb30BaTh PAa3jMuYHbIe BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, TPEOOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYyallMsX, B TOM YHCJE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIIICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/7a4ud B 0Opa30BaTEIIbLHON NEATEIbHOCTU U
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITH [IPUYMHHO-CIICJCTBEHHbIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbIABUIATh
runore’y e€ peuieHusl, HaxOAuUTh apryMEHThl [UIsl JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

QHWIN3UPOBATh IOJYYEHHBIE B XOJE PpELIEHUS 3a7auyd pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMWS B TIO3HABATEIBHYI0 M  MPAKTHYECKYl0  001acTu
KU3HEJEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE HJEH, IpEAJararb OpUTMHAJIbHBIE MOJAXOAbl U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE alIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEKCTe yueOHOro mocolus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax gaHHbIX, B VHTepHeTre), aHAIM3UPOBaTh HH(MOPMALMIO pa3IMYHBIX BHIOB U (GoOpM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

dopMynupoBaTh 3ampOChl M MPUMEHATh Pa3IMYHbIE METOJbI NpPH IOHMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS Y4eOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUA HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY TMPEACTABICHUS OMOJOTHYECKOU
uH(popManuu (cxemsl, rpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYTroe);

WCIIOJIb30BaTh HAyYHBIM S3BIK B KA4eCTBE CpEJCTBA NpH padboTe C OUOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTHYeCKHe 3HaKh U CHMBOJBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEoOpa3OBHIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HAaBaHUS U 3alIMTHl HHpOpMAIUH, HWHOOPMALUMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMH:

1) o01menue:

OCYIIECTBIISATh KOMMYHUKAIIMN BO BCEX Cepax >KM3HHU, aKTUBHO y4acTBOBATh B JAMAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CY)KICHHS OTHOCUTEIIbHO BBITIOJHEHHsI MpeiaraeMol 3aJadd, YYUTHIBAaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JAHANIOTa WIN JUCKYCCHN);



pacrio3HaBaTh HeBepOalbHBIE CPEACTBA OOILICHMs, NOHUMATh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJICTh PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHHUMATh HAMEPEHUs
JPYTuX JOAEH, IPOSIBIATh YBaXUTEIbHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAaHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAas IeATeJbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIAMBHIYaIbHOH pabOTHI MpU
peleHn OMONIOTUYECKOH MPOoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JICHCTBHUH ¢ y4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 Ul€Ha KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHW30BbIBaTH M KOOPIHWHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBIIATh IIaH JEMCTBUM, pacnpeneisaTh poJid € y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)/J0r0 Y4aCTHHKA KOMaH/bl B OOILMI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJJlaratb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISATh IMO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpaAKEHUE, ObITH MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBIABICHUS NpoOJeM M HX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BBIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIOBbIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTh COOCTBEHHBbIE 33Ja4l B 00pa30BATENbHOM JEATENBHOCTH H
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEIIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeAMEeTa Ha OCHOBE JIMUHBIX MPEINOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CHocOOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOH SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JTaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YNIbTATOB U OCHOBAHHM, HCIOIB30BaTh MPUEMBI pedIeKCHH
JUISL OLICHKU CUTYalH, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKECHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM 1O OCBOECHHIO, HMHTEPHpPETAMUd U NIPEeoOpa3OBaHUI0 3HAHUM, BHJIbI
NEeSTEIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUM B Pa3JIMYHbIX Y4E€OHbBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX J>KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI IO ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOrMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosoruu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KJIETKA,
opranus3M, Meraboiu3M (0OMEH BEIIECTB U  NPEBpAlllEHHEe JHEPruM), TOMEeoCcTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOHU3BEJIEHUE
(penpoyKuus), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHUe u3jiaraTb OHOJOTMYECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAs, MyTallMOHHAsd,
LEHTpajJbHasl JOorMa MOJeKyJsipHoW Ouonorun), 3akoHsl (I. Mennena, T. Moprana, H. WU.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaBuioBa), onpenensts rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB W SIBJICHUM, OpraHu3alus | MpPOBEJEHHE OHOJIOrHYeCcKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyUEHHBIX DPE3YJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbl HA OCHOBAHUU MOJIyUYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIICIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IPEBpAllCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO U IHEPreTHUECKOTro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHME MPUMEHSAThH MOJTY4YeHHbIE 3HAHUS N7 00OBSCHEHUS OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUH, JJIS1 IPUHATHS NPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C LENIBbI0 00ecIeueHHsI
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Uil pallOHAIHLHOTO
IPUPOIONOIIB30BAHUS;

YMEHHE peIllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHKE, CIEIUIEHHOE HACJeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTUYECKHE PalboThl, COOMIONATh MpaBUiIa MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OLIEHHBATh M HHTEPIPETHPOBATh HMHMOPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro HMHGPOPMALMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaTr OMOJIOTUU.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OHOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHME PaCKPbIBATH CO/IEPKAHUE OMOJIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISILIMS,
reHO(OH], HBOJIONMS, MABIKYIIHE CHIIBI  ((AKTOpPBI) OSBOJIOLWH, MPHUCIOCOOICHHOCTD
OpraHW3MOB, BHUJ000pa3OBaHUE, SKOJOrHYecKHe (AKTOPhl, HSKOCUCTEMa, MPOAYLECHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTaHKs, SKOJIOrHYecKas nupamuia, ouoreorneHos, ouocdepa;

yMEHME Hu3araTb Ouonoruueckue teopun (dBosrounoHHas Teopus Y. JlapBuna,
CHHTETUYECKAasi TEOPHS SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxojactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHajckoro), onpenensTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJaJIeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJEHHWE M ONHMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MPOBEAEHHE OHOJIOrHYECKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXIY HCCIeTyeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAyYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BBIBObl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE PU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYLEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OHOI€OLEHO30B U HIKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPTUH B DKOCHCTEMaX, aHTPOIOT€HHBIX U3MEHEHUN
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

YMEHHME MPUMEHSAThH MOJTY4YECHHbIE 3HAHUS N7 O0BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS MPAKTUUYECKUX PEIIEHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecieueHus
0€30MaCHOCTH CBOETO 3[I0POBbS U 3/I0pOBbSl OKPYKAIOLIUX JIOJEH, COOMIONEHUSI HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXaolleil NpUponHOW cpenae, MOHMMaHUE HEOOXOIMMOCTH



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIBHOTO
IPUPOIOIONIL30BAHYS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHE 3aJadM, COCTABIATh CXEMBI IIEpeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MMUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YeCKue paboThl, COOMIOAATh MpaBWiIa HPU
paboTe ¢ yueOHBIM U 1a0opaTOpHBIM 000PYJOBAHUEM;

yYMEHHE KPUTHYECCKU OILICHMBATH W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHanbl), paccMaTpUBaTh TIJIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOLICHHUs, 00001mas
Ouonormyeckyro HMH(GOpPMALUI0 M3 HECKOJbKMX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB 3J‘[eKTp0]—[]—[b]e
Ne n/mm Haumenoanue pasen10s u Tem Konrpoabubsie  IIpakruueckue = (uupposbie)
NporpamMmal Bcero
padoTsbI padoTsbI o0pa3oBaTe/bHbIE
pecypcbl
bubnunoreka LIOK
! brostorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble cucteMbl U UX OpraHu3aIus 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
bubmuoreka [IOK
4 IKHBHEAIEATENEHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢c292
5 PasMHOkeHME 1 MHIUBUAYAIbHOE PA3BUTHE 5 1 bubnmnoreka HOK
OpraHUu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 3 15 bubmuorexa [IOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 35 0 4




11 KJIACC

KoJsn4yecTBO 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne m/m NMPorpamMmbl Bcero Kontpoarnete | Ilpakrayeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
bu6nuoreka [IOK
I IBOmONHOHKAs OHONOTH ? I https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emite ’ https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpraunsmbI 1 OKpykalomas cpena > 1 https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U DKOIOTHUECKUE CUCTEMBI 9 Bubmiorexa HOK
https://m.edsoo.ru/7f41cc74
5 P 3 bubnuoreka [{OK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 35 0 25

[NPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosinyecTBo yacoB Jlata JIeKTPOHHBbIE U(PPOBHIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue oOpa3oBaTe/IbHbIE
n/n Bceero U3yYCHUA
padoThbI padoThbI pecypcbl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOI
npuposl. [Ipaktuyeckas pabora BuGnuorexa [IOK
2 Ne 1 «Mcnonb3oBanue pa3iaMyuHbIX 1 0.5
https://m.edsoo.ru/863e6122
METOJIOB MPU U3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY
3 buonoruyueckue cuctemsl, 1 bu6mmoreka [IOK
IIPOLIECCHI U UX U3YYEHHUE https://m.edsoo.ru/863e6564
4 XuMHYecKuil cocTaB KiIeTku. Bona 1 bubnuoreka [IOK
Y MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674e
5 5 C 5 | bu6mmoreka [IOK
CIICH T-OCTAR I CTPOCHIE BEMKOD https://m_eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bu6moreka LIOK
KaTaJTUTHYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
WJTU KaTajasbl)»
7 v P 1 bu6mmorexa [IOK
HICBOABL. JHTHA https://m.eds00.ru/863¢6870
bu6mmoreka [IOK
8 Hyxknennoseie kucinotel. ATO 1

https://m.edsoo.ru/863e6d5c¢




I/ICTOpI/ISI U MCTOABI U3YYCHHUA

bubmuorexa [JOK

? kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 KieTka kak menocTHas sKuBast
cucrema
CTpoeHue 3yKapuoTHYECKOM
kieTku. JlabopaTopHast padota No
2 «M3y4yeHue CTpOCHHUS KIETOK bubaunorexa LIOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaKkTepuii 0]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHUKpOTIpEIapaTax U ux
OTIFICAHHE)»
2 06 5 bu6mmoreka [IOK
MCH BEIECTE WM METAbOIHIM https://m.edsoo.ru/863e766¢
13 o X bu6mmoreka [IOK
OTOCHHTES. ACMOCHITTES https://m.edsoo.ru/863e7c¢98
14 5 o6 bu6mmoreka [IOK
HEPTETHHACCIII OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTo3.
15 JlaboparopHnas padota Ne 3 05 bubnuoreka [IOK
«Habnronenne MuTo3a B KJIeTKax ' https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 BuocunTes 6enka. Peaknus bu6mmorexa [IOK
MaTpUYHOTO CUHTE3a https://m.edsoo.ru/863e796¢
17 T 5 5 bu6mmorexa [IOK
PAHCIALHA = DHOCHHTES DelKa https://m.edsoo.ru/863e796e
13 Hexnetounsle pOpMBI XKU3HU — bu6moreka [IOK
BHUPYCHI https://m.edsoo.ru/863e7540
19 PopMBI pa3MHOKEHUST OPTaHU3MOB bubnmoreka [JOK




https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuorexa [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3zoBaHue 1 pa3BUTHE MOJOBBIX
KJ1eToK. OII010TBOPEHHUE.

71 JlaGopatopHas pabota Ne 4 05 bubnnoreka [HOK
«3y4eHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha FOTOBBIX
MHUKpOIpenapaTax»

2 NuauBunyanpbHOE pa3BUTHE bubmoreka [IOK
OpraHU3MOB https://m.edsoo.ru/863e8436

93 I'eneTnxa — nayxa o bubmmoreka [IOK
HACTEACTREHHOCTH 1 hitps://m.eds00.ru/863¢862
U3MEHYHUBOCTHU

o 3aKOHOMepH1t)/ICTI/I Hac6J1eJJOBaHH;1 Bu6miorexa [[OK
Npu3HaKOB. MOHOTHOpHIHOE https://m.edsoo.ru/863e8878
CKpelI1BaHNe

s )3:[Hrn6pnnﬁoe CKpELIMBaHUE. Bu6nnorexa LIOK

AKOH HE3ABHCHMOTO https://m.edsoo.ru/863e89a4

HaCJIeIOBaHMsI TPH3HAKOB
CueruieHHOE Hacje10BaHNe
npu3HakoB. JlaboparopHas pabota

26 Ne 5 «I3yuenue pe3ynbraToB 0.5 bu6mmnorexa IIOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO ’ https://m.edsoo.ru/863e8c60
CKpEeLIMBaHUA y Jp030(HiIbl Ha
TOTOBBIX MHKPOIIpEnapaTax»

7 Ieneruka nona. Hacnegosanue bubmunorexa LIOK
IIPU3HAKOB, CLIETIJIEHHBIX C [T0JIOM https://m.edsoo.ru/863e8c60

8 N3MeHYnBOCTb. 05 bubmuoreka [JOK

HeHaCJIGI[CTBCHHaSI N3MCHYHNBOCTBD.

https://m.edsoo.ru/863e8efe




JlaGopaTtopnast pabota Ne 6.
Nzydenune MmonupuKamoHHON
M3MEHYUBOCTHU, IOCTPOCHUE
BapUAIMOHHOTO Psijia U
BapUAIMOHHON KPUBOM»

HacnencrBeHHass K3MEHYHBOCTb.
Jlaboparopnas pabora Ne 7.

bubmuorexa [JOK

1 0.5
29 «AHanu3 MyTanuil y 1po30¢uibl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIPEIIapaTax»
30 r 1 bu6mmoreka [IOK
CHETHIA HenoBeKa https://m.edsoo.ru/863e8d78
PesepBHelit ypok. O6006111€HNE 10
31 TeMe «HacaencTBeHHOCTD U 2
HW3MEHYUBOCTH OPraHU3MOB)
3 C 1 bubmuorexa [JOK
CIICKIN KaK Hayka H potece https://m.eds00.ru/863¢9214
33 MeToabl 1 OCTHKEHUS CeJICKIIUU 1 bu6moreka LIOK
pacTeHu U KUBOTHBIX https://m.edsoo.ru/863e9214
34 broTexHoorus Kak oTpacib 1 bubnmorexa [IOK
MIPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 35 4

[MTPOT'PAMME




11 KJIACC

KoanuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne T Jara 5
/i €Ma ypoka Beero Konrpoabnsie | IIpakTHyeckue H3ydenus 00pa3oBaTCIbHbIC
padoThI padoThI pecypcbl
1 OBOJIIOIHSA U METOABI €€ N3YUCHUS 1 bubmiorexa LIOK
1 A Y1 https://m.edsoo.ru/863ea20e
’ Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 2BOJTIONINN https://m.edsoo.ru/863e9570
bubmuorexa [JOK
3 MuKpodBosroLHs ! https://m.edsoo.ru/863e9cle
[Tonynsamus Kak 3ieMeHTapHas
€IMHUIIAa BUJA U SBOJIOIHH.
bubmuorexa [JOK
4 Jlaboparopuas pabora Ne 1 ! 0-5 https://m.edsoo.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBuoKyIIre cuibl (3JeMeHTapHbIe 1 bubnunoreka [JOK
(haKTOpBI) SBOTIOLUH https://m.edsoo.ru/863e9da4
. bubmorexa [JOK
6 EctectBenHblit 0TOOp U €ro popmbl 1 https://m.eds0o.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnnorexka [JOK
pabota Ne 2 «Onucanue ) https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma 1
€€ OTHOCUTEIBLHOTO XapaKTepa»
3 Hamnpasnenus n nmytu 1 bubnnoreka [JOK
MAaKpO3BOJIKOLINHU https://m.edsoo.ru/863e9cle
9 Heo6paTumocTs 3BOIIOLIUT 1
10 WcTopus xu3Hu Ha 3emiie U 1
METOMBI €€ N3YUECHHUS
11 ['unoTe3sl MPOUCXO0XKACHUS )KU3HU 1 bub6mmoreka [IOK




Ha 3emiie

https://m.edsoo.ru/863ea5ab

PazpuTue xu3Hu Ha 3emMJie 1o spam

bu6mmoreka [IOK

12
U TIeproJiaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTEIBHOTO U KUBOTHOTO
mupa. [Ipaktruyeckas padora Ne 1 bubmuorexa [JOK
13 0.5
«M3yueHne UCKoMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUid U KUBOTHBIX B
KOJUTCKITHSIX
CoBpeMeHHas cucrema bubnnoreka [JOK
14
OpPraHUYECKOTo MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLHS YETIOBEKA bubnuorexa [JOK
(anTpomorenes) https://m.edsoo.ru/863eac2c
16 JBwxyme cuibl ((haKTopsI) bubnnorexa [HOK
AHTPOINOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeloBeKa
UYenoseyeckue pacsl U IPUPOIHBIE bubnnoreka [JOK
18
aJlanTaluy 4eJoBeKa https://m.edsoo.ru/863eaea?
PesepBHelIit ypok. O60011IeHHE T10
19 TeMe «BOo3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTus KaKk HayKa
71 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubnmnoreka [JOK
(hakTophI https://m.edsoo.ru/863eafec
AbunoTtnueckue GpakTopbl.
JlabGopaTtopHnas padota Ne 3.
«M JIOTUYECKH HHOCTH
op(bov Ooru4eckue 0coOeHHOC Bubmorexa [OK
22 pacTeHuii U3 pa3HbIX MECT 0.5

obutanus». JlabopaTopHas pabora
No 4. «BnusgHue cBeta Ha pOCT U
pPa3BUTHUE YEPEHKOB KOJIEyCa»

https://m.edsoo.ru/863eb10e




bu6mmoreka [IOK

23 buomitieckie GaxTopel ! https://m.eds00.ru/863¢b348
DKOJIOTHYECKUE XaPAKTEPUCTUKHI
nonyisiiun. [Ipaktudeckas pabora

24 No 2 «Iloacuér mnoTHOCTH 1 0.5
MOMYJISILIUM pa3HbIX BUJOB
pacTeHUn»

75 Coo0riecTBa OpraHu3MOB — 1 bubnnoreka [JOK
OMOIICHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI 1 bubnnoreka [JOK
(3K0cucTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN

27 3KOCUCTEMBI. DKOJIOTUUYECKHUE 1 bubmuorexa [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863ebSfa
Cyxkueccus

28 IIpupoaHBIE S3KOCUCTEMBI 1

29 AHTpPOIIOr€HHBIE YKOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 bubnunoreka [JOK
JKOCUCTEMa 3eMIIn https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd 16

32 UYenoseuecTBo B Omochepe 3eMiau 1

33 CocyniecTBOBaHHUE MPUPOJIBI U 1 bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PeseprubIiil ypok. O60061eHIE

34 teMbl «Coo011iecTBa u 2
9KOJIOTUYECKHE CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 35 75

[TPOPAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buonorus, 10-11 kinaccel/ AuapeeBa H.JI., O01ecTBo ¢ orpaHU4eHHOM
otBeTcTBeHHOCTHIO « IOl MHEMO3MHA »

* buonorus, 10-11 kimaccer/ Baxpymes A.A., bBypckuii O.B., Payruan A.C., Poquonosa
E.U., PozanoB M.H., O01iecTBO ¢ OrpaHMueHHOM OTBETCTBEHHOCTHIO «baacc

* buonorus, 10-11 kimaccer/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; mon pegakiueit
Kpukcynosa E.A., O0miecTBO ¢ oOrpaHHu4EeHHON OTBETCTBEHHOCTHIO «Pycckoe cloBo -
YIeOHUK»

* buonorus, 11 kmace/ bensies J1.K., bopoaun I[1.M., Jemvimun .M. u apyrue; non
penakuueit bensiera JI.K., pmvmmuna I'.M., Akuroneproe o6miectBo «M3narenbcTBo
«IIpocsemenune»

* buonorus, 11 kmace/ Kamenckmii A.A., Kacniepckas E.K., CuBornazos B.1.,
AxunonepHoe obmectBo «M3natenberBo «lIpocsenienue»

* buonorwus, 11 knacc/ [Naceunuk B.B., Kamenckuit A.A., PyorioB A.M. u apyrue /Tlon

pen. Ilaceunuka B.B., Akimonepnoe obmectBo «M3narensctBo «IIpocserienue»

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIS

1. ITonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 10 xnacc.
Metoanueckoe nocobue.- M., Benrana - I'pad, 2019

2. Ilonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. - buosnorus. 11 knace.
Meroaunueckoe nocodbue.- M., Benrana - I'pad, 2019

3. [lonomapera 1.H. buonorus. 10 knacc. Pabouas Tetpans. — M.; «Benrtana-I'pad»
4. ITonomapesa U.H. buonorus. 11 knacc. Pabouas rerpans. — M.; «Benrana-I"pad»
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET



1. «Enunas xomnexkuus Lludppossix O6pazoBatensHbix Pecypcoy (http://school-
collection.edu.ru/)

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTpoHHbIH yaeOHUK «buomorus»

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoeHue KieTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus

6. http://evolution2.narod.ru/index.htm - sBosroIUs

7. http://nrc.edu.ru/est/r4/ - Gnonornyueckasi KapTUHa MUpPa

8. http://planete-zemlya.ru/ - [Inanera 3emis

9. http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - Ononuka
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