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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTKe MpOrpaMMbl MO OMOJOTHU TEOPETUYECKYI0 OCHOBY ISl OTpPECIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOro mnpeamera «buosnorus» cocTaBUiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yNnbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHUS 00
O0IMMX LEISIX M MPUHIHUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIoTHH,
e 3HAUYECHUWU B TO3HAHMM XUBOU MPHUPOABI U 0OECIEYEHHM CYIIECTBOBAHHS YEIOBEYECKOTO
obuiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MpEACTaBICHUE O TENIX, 00 o0mIei cTpareruu 00ydeHus,
BOCIIUTAHHUS M PAa3BUTUS OOYYAIOIIMXCS CpeAcTBaMH Yy4eOHOro mpeamera «buomorusy,
ompezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpYy, pachpeleieHue Io
paszenaM U TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs] y4eOHOro Marepuana C
y4ETOM MEXKIIPEAMETHBIX H BHYTPUIIPEIMETHBIX CBSI3CH, JIOTUKH 00pa30BaTEIHHOIO MpOoIlecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIINXCS.

B mnporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METalpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4deHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ACHCTBUI 00yJaromuxcs 1mo
OCBOEHUIO COJIEp>KaHUs OMOJIOTNYECKOro 00pa30BaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30Bblif ypOBEHb) peann30BaH MPHUHIIUII
MPEEeMCTBEHHOCTH B HW3Y4YeHUHU Ouoyioruu, Onarogapss 4eMy B HeW MpocMaTpUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS, IICHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NPEJCTaBICHU O 3J0pOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKaroulei
npupoaHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHEM OOIEOMONIOTMYECKHX TEOpUid, a TaKkKe
3HAHWIA O CTPOSHUU )KUBBIX CUCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HAX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE WCIOIb30BAHUIO MOTYYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU JISl PEIIeHUs MPUKIAAHBIX 3a7a4, B TOM YHCIE: TPOQUIaKTUKA
HACJICICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHS PKOJIOTHUYECKH IEIeCO00Pa3HOTO MOBEICHUS B OKpYXKAIOMIeH MPUPOIHON cpere,
aHAJIM3a BIIMSIHUST XO3SHCTBEHHOW JIEATEIHPHOCTH YEJIOBEKa HAa COCTOSHUE NPHPOJIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHHS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeaMera «bHONOTHS» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECTeUeHUs YCIOBHM Ui pelIeHHs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MpeAroaraet
dopmupoBaHHEe y O0YJarOIUXCS CIIOCOOHOCTH ananTHPOBAThCS K W3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIMXCS NPEICTABICHUNH O HAaydyHOM KapTUHE MUDpA,
pacmupsieT ¥ 0000MIaeT 3HaHUS 0 JKUBOW MPHUPOJIE, e€ OTINIUTEIHHBIX MPHU3HAKAX — YPOBHEBOM
OpTaHHW3allMi M OHBOJIOLMU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOM MPUPOIBI,
dbopMupoBaHus (YHKIIMOHATHHOW TPAaMOTHOCTH, HABBIKOB 37J0POBOrO M 0€30mMacHOro obpasa
KHU3HU, SKOJIOTUIECKOT'O MBIIIJICHHS, [ICHHOCTHOTO OTHOIIICHUS K KHBOH ITPHPOJIC U YETIOBEKY.

Bonbmoe 3HadeHWe OWOJNOTHS HMMEET TaKKe JJI PEIICHUS BOCIUTATCNBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oouiero oopa3oBaHus, coluanu3anuu odyyaromuxcs. M3yyenne
6uosorun obecrnieunBaeT YCIIOBUS TUIS dbopMupoBaHUs HUHTEIJICKTyalbHBIX,

2



KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYJIbTYpbI, CIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHM C MPEJCTABICHUSMHU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, xumun u reorpadun. Ha3BaHHBIC TONOKEHUS O MIPEIHA3HAYCHUN YI4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY Ui ONpEIENICeHUs MOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIONTUECS JTOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoie
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpYKalolllell MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOU NesTeNbHOCTH. Oco00e MeCTO B ATOW CHCTEME 3HAaHUUN
3aHMMAIOT DJIEMEHTBl COJICPIKAHHUs, KOTOphIE CIy>)KaT OCHOBOM s  (QOopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AlUHA OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaia B TporpaMme Mo OHOJIOTHH
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHWN 00 OTIIMUUTEIILHBIX OCOOECHHOCTSX
JKUBOW MPUPOJBI, O €€ YPOBHEBOM OpraHu3alMd MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHOoro mnpeamera «buonorus» BbIIEIECHBI CIEAYIOIINE COJIepKaTelbHbIC TUHUU:
«buonorus kak Hayka. MeToibl HAy4YHOTO MO3HaHUM», «KieTka kak OMOIOTHYECKas CUCTEMA,
«Opraam3m Kak Ouosiormueckas cucremay, «CucteMa u MHOrooOpa3ue OpraHHYeCKOro MUpay,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpemmera «buomorus» Ha 0a30BOM YpOBHE — OBIaJICHHE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAJIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TH 3HAHMS JUIsl TPAMOTHBIX JACHCTBUN B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mpenamera «buonorus» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMbl 3HAHUW O OHOJOTHYCCKUX TEOPHUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHaX, CIYXallUX OCHOBOHU s (hopMHupoBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOAAaX HAy4yHOI'O MO3HAHUA,
CTPOCHHUHM, MHOTO00OpPa3UU M OCOOCHHOCTSIX HBBIX CHCTEM pPA3HOTO YPOBHS OpraHU3alNH,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y 0O0YyYarOmMXCsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHanM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJeN ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJIICHUSI OKPYXKAIOIIETO MUpPA >KUBOWU MPUPOABI HA
OCHOBaHUU 3HAHUH U OMBITA, MOTYYCHHBIX PU U3yYECHUHN OUOJIOTHH;

dbopMupoBaHrue Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OHMOJIOTHYECKHUX
3HAHUW B TMPAKTHYECKON JEATETbHOCTH YEIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTH;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUSA YEIOBEKOM >KHBOW MPUPOJIBI,
HEO00X0UMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHS STHUECKUX HOPM MPH MPOBEICHUU
OMOJIOTHYECKUX UCCIIEIOBAaHU;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWU JIJISi TOBBIIICHHUS YPOBHSI IKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWNW M yMEHUW B TMOBCEIHEBHON >KWU3HU IS OIEHKU
MOCJIC/ICTBHI CBOEHW NIEATETHHOCTH 1O OTHOIICHHIO K OKPYXKAIoIIeH cpeae, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.



B cucreme cpennero obmiero obpazoBanusi «buosorusy, nzydaemas Ha 6a30BOM ypOBHE,
ABIACTCA OGHS&TGHLHLIM y‘-Ie6HLIM npeaMeToM, BXOAAIIHMM B COCTAaB HpeHMeTHOﬁ 06HaCTI/I
((ECTGCTBGHHO-H&y‘IHBIQ MpECaAMCTBD).

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YpOBHE CPEIHEr0 O0IIero oOpa3oBaHUsl OTBOJIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodmueii, 3TUKOH, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUY COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucreMa OMOJI0rH4YecKUX HayK.

MeTo1p1 TO3HAHUS KUBOM MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

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

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktueckass pabora Ne 1. «/cnonp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpolicTBa OumocucTteM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJICKYJISIDHBIM, ~ KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuubl u cxembl: «OCHOBHBIC TPU3HAKH JKU3HU», «YPOBHH OpraHU3alUU KHBOK
IPUPOJIBI».

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMHM BOJBI M MUHEpAJIbHBIX BellecTB B KieTke. [loaaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OENKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBolcTBa OeKkoB. bruonornyeckue GyHKIM OEITKOB.

®epMeHThl — Ouosiornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBonapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHA0B Kak
HMCTOYHUKOB YHEPIHH.



Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[utosmoruss — Hayka o kjeTke. KierouHas Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CHCTeMa CHHTe3a Oenka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHAS CTEHKA, TIMKOKAIWUKC, WX (YHKITUH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['oabsmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/Ibl KJIETKH: MHUTOXOHJPHUH, IIacTuibl. [IpoucxoxiaeHue MHUTOXOHAPUM U TUIACTHU.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIIETOUHBIN IIEHTP, LICHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnpenenenre XuMHUYECKHUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJICKYJIBI BOJIbI», «bruocuHTe3 Oenka», «CTpoeHne MoIeKybl 6emka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynslt AT®y», «CTpoeHne 3yKapuoTHUECKOM
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MUKPOMPENApaThl PACTUTEIIbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

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

JlaboparopHas pabora Ne 2. «M3yueHWe CTpOCHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
TUCCUMUIIALINS (DHEPreTUUecKuii 00MeH) — IB€ CTOPOHBI €IMHOTO Tpoliecca Metadonusma. Pornb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumner oOMmena BemiecTB: aBTOTPOodHBIN U reTepoTpodHbi. Pons pepmeHToB B 00MeHE
BEIIECTB U MPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el (¢GoTocuHTe3a. Peakimu QorocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A TS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha GOTOCHHTE3 U CTIOCOOBI TMOBBITIICHUS €r0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAUYCHHE XEMOCHHTE3a I KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTaIllbl s3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. Kucmopoanoe okucieHue, wWid KiIeToyHoe abixaHue. OKucIUTEIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKuil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblii cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoepuITa 4emoBeKa

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpHIIHS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsszes.

Tabmumer  w cxembl:  «Tumel  muTanus», «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbId w1ukn Bupyca CIIWa, O6aktepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIM IHMKI KieTkd. MuTtepdaza m mutos. IIpomeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuuHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHUS U MHAWBHIYaTbHOTO Pa3BUTHS
OpraHu3MOB.

Henenne wnetkn — muto3. Cramuum mwurtosa. [Iporecchl, MpOUCXONANME Ha Pa3HBIX
CTaAUsAX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — alloNTo3.

®opMbl  pa3MHOKEHMsI OpraHM3MOB: Oecrosioe ©  TosoBoe. Buael  Gecmnonoro
Pa3MHOKEHHUsI: JICJICHHE HAJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa3OBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TooBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOIOTO.

Meiio3. Cragum meito3a. Ilpoueccel, nmpoucxoasdimue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loJOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30WI,
AllIeKsIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SIMIEKIETOK U
crepmaTo3onaoB. Omnoaorsopenue. Ilaprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUSI y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHHUE, TaCTPYJISAIINS,
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opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacteHuil. OHTOreHe3 LIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHHM, CTaIUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue XpoMOCOMBbD», «KileTOUHBIN LUK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MUKpPOCKON, MHKporpenaparbl «CrepMaTo30ubl MIIEKONUTAIOIIEr0»,
«linexnerka Miexonurawpero», «KapnoknHe3 B KJIeTKax KOpellKa JyKa», MarHUTHas
MoJenb-anmnkanus «/lenenue knerkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmrofeHne MuTO3a B KJIETKaX KOHUMKA KOPELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHeTukd. Mcropus pasBuTus reHeTHKU. Posb 1UTONOrMH H
AMOpHUOJIOTUN B CTAHOBJICHUU F€HETUKU. BKi1ag pocCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeTo/bl TEeHETUKH (TUOPUI0JIOTUYECKUH, LUTOT€HETUUYECKUM, MOJIEKYJIIpHO-
reHerudeckuii). OCHOBHbIE T€eHETHUYECKHE TOHATH. | eHeTnueckas CHMBOJIMKA, UCTIONIb3yeMast B
CXEMax CKpEIMBAaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [.  MeHngenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHMUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruleHHoe HacienoBaHue mnpusHakoB. PaGora T. Moprana mno cLEIIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllleHue cuerieHnst TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKkrue KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEINIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl N”3MEHYMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn u BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHblE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHON N3MEHYMBOCTH.

HacnencTBenHas, Wiy reHoTUnuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u moIOBOM mpolecc — OCHOBA KOMOMHATMBHOW HW3MEHYMBOCTH. MyTalMoHHAas
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluii: TeHHblE, XpOMOCOMHBIE, T'€HOMHble. YacToTa M



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U U3MEHUUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELUOBbIM, IUTOIrCHETUYECKUN, OHMOXUMHYECKHUH, MOJEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/eJICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHKE, B ToM uwucie ¢ nomoimipio T1I[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHUs
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIeACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPOPHUIAKTHKU U JICYEHUS TEHETHYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMLIMHCKONM TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeI0OBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodeen-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonormyeckne OCHOBBI IUTHOPUIHOTO CKPEIIMBAHUSY,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, « €eHeTHnYeCcKrue KapThl pACTEHUMN, JKUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBocTH», «MoaudukannoHHas
u3MeHYuBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnm KpoBu», «MyTalnnoHHasS
MU3MEHYUBOCTbY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, mytanuu GOpMBI KPBIILEB U OKPACKH TeNa), repoapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopnast pa6ora Ne 6. «3yyeHue Moau(PUKAIIMOHHON U3MEHUYUBOCTH, TTOCTPOEHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AnHamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U IpoLecC. 3apoKICHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBmiioBa 0 LEHTpax HpPOUCXOXKIEHUS M MHOrooOpas3usi KylbTYpHbIX pacTeHui. LleHTpsl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, IITAaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAWBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoIcTBEHHOE CKpelMBaHe — MHOPUIUHT.
Uucras nwHusA. CkpemyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss U e€ yCIeXH.
HckycCTBEHHBII MyTareHe3 M IOJTY4YEHHUE IOJUIIIONIOB. J[OCTHIKEHUS CENEKIUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK u Tpancrenneix opranuszmoB. Kierounas wumxenepus. Kierounsle
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

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

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paboter akagemmka M. @. HWBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03SIIICTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHDKEHHUS CEJIeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MeCTO B OHojoruu. BiysHue 3BOIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBomonuu. [laneoHTosornyeckue: MOCIENOBATEIbHOCTD IOSIBICHHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETOIUCH, Iepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnume GayH U Qpiop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U Pa3inuus 3MOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTWYHBIC, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACJEICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. Jlapsuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JIBIoKylue Ccuibl  3BOJIIOLMU BUAOB 1o JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCcoB, HeompeenéHHas HW3MEHUMBOCTb, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrerudeckas teopus 3Bomonuu (CTO) u e€ ocCHOBHBIE TOJIOKEHUS.

Muxkpoaontonus. [Tomynsanus kak equHUIA BUAA U DBOJIOLUU.

JBmwxynme cuiibl ((hakTophl) 3BOJIOLUM BUAOB B MpHpoJie. MyTallMOHHBIM mpolecc U
KOMOMHATUBHAsT HW3MEHYUBOCTh. [lomynsiivoHHble BOJMHBI U JApedd reHoB. M3onmauusa u
MUTpaIus.

EcrectBenHblii oTOOp — Hampapistomuil ¢aktop 3Bomonnud. DopMbl eCTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTar 3Boitoluu. [IpuMepsl npucnocodieHnit
y opranuzMoB. ApomMop¢03bl U UANOAJANTALNH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.
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MaxkposBomonus. @opMbl 3BOMIONUHU: (QUIeTHYECKas, TUBEPreHTHAas, KOHBEpreHTHasl,
napaiiensHas. HeoGpaTumMocTs 3BoOINH.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunnent, XK. b. Jlamapk, Y. [Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuubl u  cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emie», «3apOoAbIlu
IIO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbel OOppObl 3a CyIIECTBOBAHHUEY,
«EcrecTBenHbii  0TOOp», «MHOr00Opa3ue copToB pacteHuii»y, «MHOroodpasue moOpos
YKUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO6mas nereHepanusy», «JBuxynme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunayn, «bopeba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
OpranusMoBy, «I eorpaduyeckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBbIMU TUIIAMH OKPAaCKH, HAOOp IJIO0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHbBIE
HaIpaBJICHUs 3BOTIOLUNY, 00bEMHAs MozeNb «CTpoeHHe IOJIOBHOTO MO3I'a TO3BOHOUHBIX.

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX W pacTeHHil», Mozaenp anmuukauusa «llepekpéct XxpomMocom», Bia)KHbIE Iperaparbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/Ipozodunay (HopMa,
MyTalu (GOpMbI KPBIIIBEB U OKPACKU TEJIa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTHUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KHU3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHUecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPraHMYECKHX. OKCIEPUMEHTAIBHOE  IOJITBEPKJICHUE
XUMUYECKOW 3BoJronnK. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUN, OpPIOBUKCKHUH,
CUJIypUIHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o30lickas 5pa U €€ NepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iicKas 3pa U €€ Mepro/bl: aJIe0reHOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIoTMYecKuX IMpoueccoB. OCHOBHBIE ATambl HBOJIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMuecKoro Mupa Kak OTpakeHue 3BOJOLNUU. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

OBojronusl 4elnoBeKka. AHTpOMOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHUd O
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl M3yueHus: aHTpororeses3a. CxoAcTBa U pa3inyusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.
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Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAHUM Tpy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIOMUTEKH, YeEnoBEK yMeNbli,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpoleouaHas (eBpasuiickas), HErpo-
aBcTpajoujHas  (9KBaTOpUalbHAsg), MOHTOJOMJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHNe COMHEYHOU CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupay», «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa U 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAaXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsixu «[Ipoucxoxaenue dYemoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIM M300pakeHHs KaMEHHBIX OpyIuil
MEePBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIoruIecKasi TabJuIa,
KoJuteKIus «DOpMbI COXPAaHHOCTH UCKOTTAEMBIX )KHBOTHBIX U PACTCHHI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTueckas padota Ne 1. «3ydeHre MCKOMAEMbIX OCTATKOB PACTCHHUM W )KMBOTHBIX B
KOJUTCKITUSX ).

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

Tema 3. OpranusmMsbl H OKpPYKal0IIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3jesibl dKOJOTHMH. MeToAbl JKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs,  IMOYBEHHas,
BHYTPHOPraHU3MEHHAsI.

Oxonorunueckue (akropsl. Kinaccudukamus skomorndeckux (HakToOpoB: aOMOTHYECKHUE,
OMOTHYECKHUE U aHTPOIOTEeHHBIE. J[efiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOphpl:  CBET, TeMIEparypa, BIAKHOCTb. DoTomepuoanu3M.
[TpucnocoOieHust OpraHu3MoB K JEHCTBHIO a0MOTHUYECKUX (PaKTOPOB. bHomornyeckue puTMBI.

buotnueckue  ¢daktopel. Bumabl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYpPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyalIn3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanud. OCHOBHBIE TOKa3aTeld TOMYJISIHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCThb, MPHUPOCT, MuTpanusa. JuHamuka
YUCJIICHHOCTHU MONYJISLHUU U €€ PETyIsusl.

JdemoHcTpaumnu:

[Toptpetsr: A. 'ym6oabaT, K. @. Pynbe, O. ['ekkens.
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Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISLUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U NpaKTHYecKue padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaAHUSY.

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

[TpakTrueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJISIIUNA PA3HBIX BUIOB PACTCHHIN.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHAs!, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckue cucrembl (dkocuctemsbl). [loHsTHe 00 3KOCHCcTeMe M OHMOreoleHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopor BemecTB M MOTOK 3HEPIUM B dKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM SKOCUCTEMBI: OMomacca,
OPOAYKIHMSI. DKOJOTUYECKUE MHUPAMUAbLI: MPOAYKIMH, YUCICHHOCTH, Ouomaccel. CBOHCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryIsiusi, pazsutue. CyKieccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOo3kocucTeMbl. buonornueckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKkocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuisl, coctaB U cTpykrypa Ouocdepsl.
’Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATBbHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB M OMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHHs B ouocdepe. [1odansHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€E NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00Opa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBa PallMOHAIBHOIO YIPABJICHUS MPUPOAHBIMU PECYpCaMH U UX
ucnosb3oBaHue. JloCTHKEHHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumebie nenu», «buoneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobuiectBa», «llemn mnuTaHusy, «OKoJorMueckas mnupamuigay, «buochepa u uenoBeky,
«JKocucTeMa IIMPOKOJUCTBEHHOTO Jeca», «IDKOCHUCTeMa XBOWHOro Jjecay, «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS Ha MPUPOILYY,
«BaxHelme WCTOYHHMKHU 3arps3HEHHs] BO3JIyXa U TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrapnsitomas ouocheps», «DakTopsl Aerpaganuu mousy, «I[lapHukoBsiii 3¢ dekT», «PaKkTopb
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/JIeJTb-aNTITIKALHS «Tunuunsle OMOIICHO3BD», repOapuii
«PacturenbHble  cooOmiecTBa», Komekuuu — «buoueno3», «Bpenurenu — BaKHEHIIMX
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CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAJIEKALINE K Pa3HBIM AKOJIOTMUECKUM Ipymnnam ogHoro Buaa, Kpacnas kaura Pocculickoi
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.
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I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIuMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType IMYHOCTHBIX pE3yJbTaTOB OCBOCHHUS MpenMeTa «BHONOTHS» BBIIEICHBI
CIICYIOIIME COCTABIIAIONINE: OCO3HAHHME OOYYAIOIIMMHCS  POCCHMCKOW  IpaKIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBPHOCTH M CaMOOIPEACICHUIO,
HAJIMYMEe MOTHMBAllMM K OOYYEHUIO OWOJIOTWH, IIeJICHANPABICHHOE pPa3BUTHE BHYTPECHHHUX
yOeXKIIEHUI JINYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTCH M MCTOPUYECKUX TPAIUIIMNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHWS, TOTOBHOCTh W CIIOCOOHOCTH OOYYarONIMXCS PYKOBOJCTBOBATHCS B
cBoOen ACATCIIbHOCTHU IIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MpucCymumMunu CUCTEMC
OHMOJIOTMYECKOTO 00pa30BaHMsl, HAJIMYUE SKOJOTHYECKOTO IPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBHTBH IICJIU M CTPOUTD )KU3HCHHBIC TUIAHBI.

JIngHocTHBIE pe3yibTaTbl OCBOCHUS IMPEAMCTA «bnomorus» JOCTUTAaKOTCA B CAUHCTBC
y‘Ie6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUHM C TPAAULIMOHHBIMU pOCCHfICKI/IMH
COLIMOKYJIBTYPHBIMH, UCTOPUYCCKHUMHU U JyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMH, IPHUHATHIMU B
oOIIecTBE TpPaBWIAMH W HOPMAaMHU MOBEICHHS M CIIOCOOCTBYIOT IMPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIMUTAHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHefI Mno3nuuun JIMYHOCTH, MMATPpUOTU3MA,
YBOKCHUSA K 3aKOHY U IIPABOIOPSAKY, YEJIOBEKY TpyAa U CTAapILIEMy IIOKOJICHUIO, B3aUMHOIO
YBOKEHUS, OCPEKHOTO  OTHONICHUS K  KYJIbTYPHOMY  HACICIUIO W TPaIUIMIM
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparuu, mpupoie U OKPYKAIOIICH cpee.

JIngHOCTHEBIE PE3YyIbTAaTbl OCBOCHUSA y‘I€6HOFO npeamera «buomaorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIUXCS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
PACIIMPCHUEC KU3HCHHOI'O OIIbITa W ONbITa ACATCIBHOCTU B MNPOHCCCC p€aiu3allii OCHOBHBIX
HaHpaBJ’IGHI/II\/’I BOCIIMTATEILHOU ACATCIBbHOCTH, B TOM YHCJIC B YaCTH.

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H O6HSaHHOCTCfI, YBAXXCHHUEC 3aKOHA U
IIPABOITOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITTOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTNPEENSATh COOCTBEHHYIO TO3HMIIMI0O TI0O OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU YOEXKIEHUSAMHU, KYIbTYPHBIMU [EHHOCTSMHU U COIUATBHBIM
TIOJIOKCHUEM;
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TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACIEIUI0 M MaMATHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OHMOJIOTUH, TOHUMAaHKS 3HAY€HUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

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

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHUI;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAIBLHOIO 0JIArONOJIYYMS

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHHWE I[EHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIIOJICH;

OCO3HAHUWE TOCJEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUJIAHUPOBATH W CaMOCTOSITENIBHO  BBITIONHATH  TaKYIO
JIeATETbHOCTb;
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UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NesATEIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPA30BAaHHMIO HA MPOTSHKEHUHM BCEU
KHU3HM,

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUMN TSl OKpYXKatoLeil cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIEHUH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (CcOOII0AEHNE
IpaBUJ MOBEJCHMs B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NPUHOCSIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKHUE MOCIEACTBUS MPEANPUHUMAEMBIX
JeMcTBUI U IPEeOTBpallaTh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIILIEHUS, SKOJOTMYECKOM KYyJIbTYphl, OINbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
IIO3HABATEJIbHOM, KOMMYHUKATHBHOM W COLMAIBHOM INpaKTHKE, TOTOBHOCTH K YYacTHIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TNPAKTUKM, OCHOBAHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATENICKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3AaHUHU LIEIOCTHOTO MPECTAaBICHUs 00 OKpYy’KaroIieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, dYeloBeKa M OO0IlecTBa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUU JUIsl COBPEMEHHON LMBUIM3ALMU: OOecredeHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus epexoaa K yCTONYMBOMY Pa3BUTHIO, PAllUOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIIMOHAIbHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil Mpu U3y4eHUn OHOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUHN
OKpY’KAloIIero MHUpa M MPOUCXOJAIMIMX B HEM H3MEHEHUH, yMEHHE JenaThb O00OOCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL peIleHHs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAILIMSIX;
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OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTh OCYILIECTBIISTH NMPOCKTHYIO U
HCCJICIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS yuyeOHOro mpeamera «buoorusy BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOZ0B MO3HAHMSI, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, IpPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, NPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHUe, HAOIIOEHUE, U3MEPEHHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIE
yueOHble JeiCcTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ecHeuHnBalOIINe
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHMBEpCaJlbHble y4yeOHble AEWCTBUS B I03HABaTEIbHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBATh MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOCHUHU 3HAaHUM NPUEMBI JIOIMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMHU NOHITHIMHU);

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJEHUs (MHAYKTHBHbBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIEIbHbIE CPEACTBA JUIsSl MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMAIIMOHHBIX HCTOYHHKAX;

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

BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh, OLIEHUBATHh COOTBETCTBUE PE3YJIBTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX POOIeM.
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2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BJIaJICTh HaBBIKAMHU Yy4EOHO-HMCCIIEIOBATEIbCKON U MPOEKTHOM JEATEIIbHOCTH, HaBBIKAMHU
paspemieHus: nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelleHus MPaKTUYECKHX 3aa4, IPUMEHEHUIO Pa3INYHbIX METOJIOB MO3HAHUS;

UCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYallUAX, B TOM YHUCIE TpPU
CO3/IaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH, KIOYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BATEIBHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIaTh
runore’y e€ pelieHusl, HaxOAuUTh AapryMEHThl HJs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHMUIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELIEHHs 3aJauyd pPe3yiabTaTbl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIIECTBJISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TMEpPEeHOCUTHh 3HAaHUS B  [O3HABATEIbHYI0O U  MPAKTUYECKYID  001acTu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HWJEH, NpEJIaraTh OPHUTMHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIEC PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HMH(OpMalLUU (TEKCTe yuyeOHOro mocolwus,
HAyYHO-TIOMYJISIPHOM JHUTEparype, OMOJIOTHYECKUX CIIOBApsAX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX
0azax mgaHHbIX, B UHTepHeTe), aHANIM3UPOBaTh WH(GOPMALIMIO DPA3NIUYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IMYHble METOAbl IpPHU IOHCKE U 0TOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

NpUOOpeTaTh OMBIT WCHOIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMYy TPEACTABIECHUS OHOJOTUYECKOU
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCIOJIb30BaTh HAy4HBI S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYECKOMH
uH(popMaliel: MPUMEHITh XUMUYeckue, (U3MYecKue U MaTeMaTH4eCKHe 3HAKU U CHMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISITHOCTH;

BIIQJICTh HABBIKAMHU PpACMO3HABAaHUS W 3alIUTHl  HHpOpPMAIMH, HHOOPMAIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMH €l CTBUSIMU:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
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CY)XKJICHHsI OTHOCHTEJIbHO BBINIOJIHEHUS MpelaraéMoyd 3aJayd, Y4YHUThIBaTh HHTEPECHl U
COIIACOBAHHOCTH MO3ULIUHI APYTUX YYaCTHUKOB AUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHMS, MOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU [IEPETOBOPBHI;

BJIAJIETh Pa3/IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aMMOJEHCTBUS, NOHMMAaTh HaMEpPEHUs
JPYruX JIOACH, MPOSIBIATh YBAXKHUTEIHHOE OTHOIICHHE K COOCCEHUKY U B KOPPEKTHOH (opme
bopMynTUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOYKY 3pPEHHUS C MCIOJb30BAHUEM S3bIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMOAEHCTBUS MPH PEeILICHUH Y4eOHOM 3a1auu;

BbIOMpaTh TEMAaTHKy U METOJbl COBMECTHBIX NEHCTBUI C y4yéTOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

INPUHUMATh LEJIU COBMECTHON JESITEeNbHOCTH, OpPraHMW30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JACHCTBHM, PaCHpElesATh POJIU C Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOT0 YJaCTHHKA KOMaHbl B OOLIUI pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IIpejlaraTb HOBBIE IPOEKTHI, OLICHUBATh WJEHU C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMHU AeHCTBUAMM:

1) camoopranu3amnms:

UCIMOJIb30BaTh OHOJOrMYECKHe 3HAHUS Ul BBIABICHHMS NpoOJIeM M HUX pEUIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 11EI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOM MPHUPOJIE, CBOEMY 3I0POBBI0 M 3JI0POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENbHYIO JESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaull B OOpa30BATEIBHOW JEATEIHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pPelIeHUs NMpoOIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MIPOSBICHUIO HIMPOKOI APYAULIMU B Pa3HBIX 00JaCTsIX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;
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BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu KaKk OCO3HAHUSI COBEPILAEMBIX JEUCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETbh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIKECHHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue i yueOHoro npeamera «buosiorus» HaydHble 3HaHUS, YMEHUS U
CHocoObl JEMCTBUIM MO OCBOEGHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJIbI
JEeSTEIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3YJIbTaThl IPEACTABICHBI M0 ToJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOIOIMYECKHX TEPMHHOB U IOHATUN: )KU3Hb, KIIETKA,
opraHus3M, Mera0osu3M (0OMEH BEIIECTB U  NPEBpAlllEHHE JOHEPruH), TOMEoCTa3
(camoperynsuusi), YpOBHEBas OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHHUE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAasi, MYyTallMOHHAs,
LEHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3usl U MPOUCXOKIACHUSI KyIbTYpHBIX pacteHuil H. U.
BaBuiosa), onpenensts rpaHUIIbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBENEHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX pPE3YyJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHa BELIECTB U
NpEBpallCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, HHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHAThH MOJTY4YEHHbIE 3HAHUS IJIs 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 11€TIbI0 00ecTIedeHus
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0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIOIEHUS HOpPM
rPaMOTHOTO TIOBEACHHUS B OKpYXKAMOIIEH MNPUPOAHONW Cpelne, MOHMMaHWe HEOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIMBaHKE, CLIETUICHHOE HACIE0BAaHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPELIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIeA0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJIHATH JTAOOpAaTOpHbIE M IpaKTHUecKue paboThl, coOII0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHUBATh W HHTEPIPETHUPOBATH HHPOPMAINIO OHUOIOTHYECKOTO
COJepKaHUs, BKIIOYAIOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOM MH(pOpMaLNU, HAYYHO-TIONYJSPHBbIE MaTEePHUalbl), STUHUECKHUE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHbIE NHCHMEHHBIE U YCTHBIE COOOIIeHHs, 00001mas
Ouonornyeckyro HMHGPOPMANKI0O W3 HECKOJIBKHX HWCTOYHHMKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWH O MECT€ M POJU OHOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA [T PEIICHHS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJICPKAHNE OMOJIOTUICCKUX TEPMUHOB U MTOHSITHIA: BHJI, TIOITYJISIIHS,
reHoOoHA, SBONIONMS, [BWXKYIIUME CHIBI ((aKTOpbl) HSBOJIONUHU, MPUCIOCOOIECHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, SKOJOrHYecKHe (AaKTOPBl, OSKOCHUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, PEIYIEHTHI, IENH MUTaHUs, YKOJOrHYecKasi mupaMuaa, OnoreomneHos, onocgepa;

yMEHHE W3/Iaratb Owonorndeckue Teopun (dBomonoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TeOpHs IBOJIIOIIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bopa, uepenoBaHus rmaBHBIX HampaBieHud W myted sBomonuu A. H. CeBepiioBa, yueHuUs o
ouochepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

yYMEHHUE BIAJIETh METOJaMH HAyYHOTO MO3HAHWS B OMOJIOTWMHU: HAOIIOJACHWE W ONMHCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBJICHMI, OpraHu3alus ¥ MPOBEAeHHE OHOJIOTHYECKOTO
DKCIIEPUMEHTA, BBIIBIJKEHHUE THIOTE3bl, BBISBICHHE 3aBHUCHMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSICHCHHWE TOJMYyYCHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX TTOHSATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBO/IBl HA OCHOBAHHUH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTAThH CYIIECTBEHHBIE MTPU3HAKU CTPOCHUS OMOJIOTHYECKHX OOBEKTOB: BUJIOB,
HOMYJSAUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACTEICTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOrO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHW3MOB, JEHCTBHS KOJIOTHYECKHX (PaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M MOTOKA YHEPTHH B SKOCHCTEMaX, aHTPOIIOT€HHBIX N3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB M OMOT€OXMMHUYECKUX IHKJIOB B
o6uocdepe;

YMEHHE TIPUMEHSTH IMOJYyYCHHBIC 3HAHUS JIJI OOBSCHEHUS OMOJIOTHYECKUX IPOIIECCOB U
SIBIICHUH, 1711 IPUHATUS MIPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C ENIbI0 00eCTIeueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUSI HOPM
TPaMOTHOTO TIOBEJIEHHUSI B OKPYXKAMOIIEH NPUPOTHOW cpene, MOHMMaHUue HEO0OXOIMMOCTH
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UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMEHTapHbICe OMOJOTMYECKHE 3aJadyM, COCTABIATH CXEMBI IIEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMaX (I[eTH IUTaHu);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue padoThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHMSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, OPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOIICHHS, 0000mas
Ouonormyeckyro HMH(GOpPMALUIO0 M3 HECKOJbKMX HCTOYHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/ Konrposbusie  IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 buonorus kak Hayka. 2 1 bubmmorexa LIOK
https://m.edsoo0.ru/7f41c292
2 JKuBbie cCTEMBI M IX OpraHU3aIusl. 1 bubnuorexa LIOK
https://m.edsoo0.ru/7f41c292
3 XVUMHUYECKUH COCTaB U CTPOCHUE KIIETKHU. 9 1 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
4 KuzHeneaTenbHOCTD KIIETKH. 6 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 1 bubnmnorexka HOK
OpPTraHU3MOB. https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTE 1 UBMEHUYNBOCTD 3 1 bu6mmoteka [IOK
OpPTraHU3MOB. https://m.edso00.ru/7f41¢c292
7 Ceneknust opranu3mMoB. OCHOBBI 5 bubnmoreka [JOK
OMOTEXHOJIOTHH. https://m.edso0.ru/7f41¢292
but6mmoreka [IOK
8 Pesepaiioe Bpens. 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 §) . 9 1 2
IBOTIOLHOHHAs GHOTOTHS https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 10 1 bubnnorexka HOK
3eMite. https://m.edsoo.ru/7f41cc74
3 Oprauusmsl ¥ OK aromas cpena 5 1 bubmorexa [OK
p pyraiomai cpesa. https://m.edsoo.ru/7f41cc74
4 Co00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 1 bubmorexa [IOK
m ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P . 1
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 34 2 4

[NPOTPAMME
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanvecTrBo 4acoB  Jjexkrponubie nupoBbIe
Ne i/ Tema YpoKa K()HTp()ﬂ],HLIe HpaKTI/I‘IGCKI/Ie OﬁpaSOBaTe.]IbeIe
Beero padoThbI padoTbI pecypchl
bubnnoreka IIOK
1 buosnorus B cucteme Hayk. 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
5 [IpakTuueckas padorta Ne 1 1 1 bubnmnoreka HOK
«Mcnosp30BaHne pa3IHYHBIX METOJIOB IIPH https://m.edso0.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX OOBEKTORBY.
3 buonorudeckue cucTemsl, MPOIECCH U UX 1 bubnmnoreka [JOK
U3y4YeHUE. https://m.eds00.ru/863e6564
4 XuMU4YeCcKui cocTaB KJIeTKH. Boma u 1 bu6mmoteka [IOK
MHUHEPAJIbHBIC COJIH. https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5) benku. CoctaB u cTpoeHue OEIKOB. 1 https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopatopHas pabora Ne 1
6 «M3yueHne KaTauTHYECKONH aKTUBHOCTH 1 1 bubmorexa LIOK
https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTasasbl)».
bu6nuoreka [IOK
! YTaeBOREL. JIHIHIE. L https://m.eds00.ru/863e6870
8 Hyxnennoseie kucnotsl. ATO. 1 bubmmoreia LIOK

https://m.edso0.ru/863e6d5c
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I/ICTOpI/ISI " MCTOABI NU3YUYCHUS KIICTKH.

bu6nuoreka [IOK

o Knerounas Teopus. https://m.edso00.ru/863e6e88
10 Kietka xak 1esocTHas ’uBas CUCTEMA.
CtpoeHue 3yKapuoTHYECKON KIIETKH.
JlaGopaTopHas pad6ota Ne % «3yuenne BuGmorexa LIOK
1 CTPOCHHUSI KJIETOK I\)JaCTCHI/II/I, KUBOTHBIX, https://m.eds00.ru/863e6ff0
rprOOB U GaKTepHil 1101 MUKPOCKOIIOM Ha hitps://m.eds00.ru/863e716¢
TOTOBBIX MUKpOITpEIapaTax u ux
OTIHCaHUE».
Kontponbhas padota no teme: "Kierka -
12 CTPYKTypHasi M QyHKIMOHATIbHAs eIUHUIA
KUBOTO".
OOMeH BeIIEeCTB U META00INU3M. bubmorexa HOK
13 DoToCHHTes. XeMOCHHTES. https://m.eds00.ru/863e766¢
/863e7c98
. bu6mmoreka [IOK
14 DHEPTETHHCCKHH OOMEH. https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [leneHue
KJeTku. Muto3. Jlabopatopnast padora Ne 3
15 «Habnronenne MI/ITOS.’:I: B KJI'I)CTKaE KOHYHKA bubmmorexa LOK
https://m.edso0.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpernaparax.
16 buocunTtes 6enka. Peakuys MaTpuyHOTO bu6muoreka [JOK
CHHTE3a. https://m.edso0.ru/863e796e
17 Tpancmsiiust — OuocuHTe3 Oernka. bubmorexa HOK
https://m.eds00.ru/863e796e
18 Hexnerounsie popmbl )KMU3HU — BHPYCHI. bubmmoreia LIOK

https://m.edsoo.ru/863e7540
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bu6nuoreka [IOK

19 DOopMBI pa3MHOKCHHSI OPIraHU3MOB. https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6nuoreka [IOK
20 Meitos. https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK.
21 OmnogotrBopenue. Jlaboparopnas pabota bubnmnoreka [HOK
Ne 4 «3ydenue CTpOeHHS TOJIOBBIX KIETOK https://m.edso00.ru/863e81b6
Ha TOTOBBIX MUKPOIIPETIapaTaxy.
22 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB. Bubmmorexa LIOK
https://m.eds00.ru/863e8436
93 KonTponbnas padora no teme: "OO6MeH
BemiecTB. [enenue knetku. OHTOrCHE3".
['eHeTrKa — HayKa O HACIIEJICTBEHHOCTH H
24 M3MEHYUBOCTH. 3aKOHOMEPHOCTH bubnmnorexka HOK
HACJIeIOBaHMsI TPU3HAKOB. https://m.edso00.ru/863e862
Monoru0puaHoe cKpeluBaHue.
JurudpuiHoe cKpeuBanue. 3aKkoH bubnuoreka [JOK
25
HE3aBHCUMOT'0 HACIICIOBAHUS TIPU3HAKOB. https://m.eds00.ru/863e89a4
CuenuieHHOE HaclIeJ0BaHUE TPU3HAKOB.
JlaGopatopnas pabora Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHMOPUIHOTO bubmmoreka [JOK
26
JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PHITBI https://m.eds00.ru/863e8c60
Ha TOTOBBIX MUKPOIIPETIapaTax»
(oOyuaroras).
97 I'eneruka nona. HacnenoBanue npu3HaKoB, bu6nuoreka [IOK
CIICTIJICHHBIX C ITOJIOM. https://m.eds00.ru/863e8c60
28 UsmenunBocTs. HenaciiencrseHHas but6mmoreka [IOK
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M3MeHYUBOCTh. JlaboparopHas pabora Ne 6.
N3yuenne MmoauduKamoHHON
M3MEHYUBOCTH, IOCTPOCHUE
BapHAIIOHHOTO PsAJia U BApUAI[MOHHOM
KPUBOI.

HacnencrseHHast HN3MEHUUBOCTD.

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

29 Jlaboparopnas pabota Ne 7. «AHanu3 1 bubnnoreka HOK
MyTalui y 1po30(uIibl Ha FOTOBBIX https://m.edsoo.ru/863e8efe
MUKpompenaparax» (o0yuaromias).
30 I'eneTnka yenoBeka. 1 bubnuoreia LOK
https://m.eds00.ru/863e8d78
31 O6061menue o Teme «HacneacTBeHHOCTD U 1
W3MEHUYUBOCTH OPTaHU3MOB).
Cenekius Kak HaykKa U npouecc. MeTonbl 1 bubnmnoreka [JOK
32 JOCTYOKEHUSI CEJICKIIMU PACTCHUHN U 1 https://m.edso0.ru/863e9214
KUBOTHBIX. /863e9214
33 buorexHonorus kak orpacib 1 bubnmnorexka [HOK
MIPOU3BOJICTBA. https://m.edso0.ru/863e9336
O60061meHue 1o Teme: "MoNeKyIsSIpHBIi,
34 KJIETOYHBI, OPraHU3MEHHBIN YPOBHU 1
OpraHU3alVH )KUBOU IPUPOJIBI".
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema YpoKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie oﬁpasoBaTe.ﬂbnme
Beero padoThI padoThI pecypcel
1 DBOJIIOIHS U METOJIBI €€ N3YUCHHS. 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropust pa3BUTHS NIPEACTABICHUI 00 1 bubnunoreka [JOK
9BOJIIOLIUH. https://m.edso0.ru/863e9570
bubmuoreka [JOK
3 MiricpooBoors. 1 https://m.edso0.ru/863e9cle
[Tomynsiust Kak sIeMeHTapHas eAuHHUIA
4 BUa U 3Boionmu. JlaboparopHas pabora 1 1 bubmmorexa [IOK
Ne 1 «CpaBHeHue BUIOB 110 https://m.eds00.ru/863e99c6
MOP(}OIOrHUECKOMY KPUTEPHIO.
5 JIBroKy1e cuibl (3JIeMEHTapHbIE 1 bu6nuorexa [IOK
(aKTOpBI) SBOITIOIHH. https://m.edsoo.ru/863e9da4
6 EcrectBenHsblIi 0TOOp 1 €ro GopMmBl. 1 Bubmorexa IOK
https://m.edso0.ru/863e9ed0
Pe3ynbTate! 3BOMIONMY:
MPUCTIOCOOIEHHOCTh OPTaHNU3MOB U
7 BHU1000pa3zoBanwme. JlabopaTropHas pabora 1 1 bubmuorexa [JOK
Ne 2 «Onrcanme npucocoOIeHHOCTH https://m.edso0.ru/863e9fde
OpraHu3Ma 1 €€ OTHOCUTEIIBHOTO
XapakTepa.
8 HarpaBneHust 1 myTH MaKpO3BOJIIOLIHH. 1 bubnnoreka [JOK
HeoOpaTMOCTh 3BOJTIOIHH. https://m.edsoo.ru/863e9cle
9 KonTponrHas padora o teme: 1 1
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"DBOJIIOIIMOHHOE yueHHE".

Uctopus xxu3nu Ha 3emiie 1 METObI €€

10
U3Yy4YCHUSI.
1 ['unoTe3sl NPOUCX0XKACHUS KU3HU HA bu6mmoreka [JOK
3emute. https://m.edsoo.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3emIe 10 3paM U bubmmorexa [IOK
12
HepHOIaM. https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
13 Hpucowccxaa pafora Ne | dayucne BuGinorexa LIOK
p p B i/q https://m.edsoo.ru/863ea8bc
MCKOIIA€MbIX OCTAaTKOB PACTEHUN U
JKUBOTHBIX B KOJIJIEKIIHSIX).
CoBpeMeHHast cucTeMa OpraHUuYecKOro bubnunoreka [JOK
14
MHpa. https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) Bubmiorexa LIOK
B P ’ https://m.edsoo.ru/863eac2c
16 JIBmoxymiue cuibsl (pakTopsbl) bubnnorexka [JOK
AQHTPOTIOTeHEe3a. https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIIOLIMH YETIOBEKA.
Yenoseueckue pacel U NPUPOIHbBIE bubnmoreka [JOK
18
afanTalny 4eIOBeKa. https://m.edsoo.ru/863eaea2
19 O000menue mo TeMe «BO3HUKHOBEHUE U
pa3BHUTHE KU3HU HA 3eMIIE».
20 OKoJIorus Kak HayKa.
Cpenbl 00uTaHUs U YKOJIOTHIECKHE bubmuorexa [JOK
21
(axTopsl. https://m.edsoo.ru/863eafec
22 Aobuotndeckue dakropsl. JlaboparopHas bubmuorexka [JOK
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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
https://m.edsoo.ru/863eafec

pabota Ne 3 «Mopdonornueckue
0COOEHHOCTH pacTEHU U3 Pa3HbIX MECT
obutanusny. JlaboparopHas padora Ne 4
«BnustHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KoJjieyca» (oOydJaromias).

https://m.edso0.ru/863eb10e

23 Buotnueckue hakTopsi. Bubmorexa IOK
https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
24 nonynsiuuu. [Ipaktudeckas padora Ne 2
«IToaCYET MIOTHOCTH NOMYJISALIMI Pa3HBIX
BUJIOB pacTeHMIT» (00ydJarorasi).
25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3. Bubmiorexa LIOK
https://m.edso0.ru/863eb46a
26 DKOJOTUYECKHE CUCTEMBI (IKOCUCTEMBI). Bubmiorexa LIOK
https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKA3aTEeH YKOCUCTEMBI.
27 Oxonorudeckue nupamuabl. CBoiicTBa Brbmiorexa LIOK
https://m.edso0.ru/863eb5fa
skocucteM. CyKieccus.
28 [IpupoiHbIE Y2KOCUCTEMBI.
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI.
30 buocdepa — rmobanbpHas sxocucTeMa bubnnoreka [JOK
3emun. https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK
ouochepsl. https://m.eds00.ru/863ebd16
39 YenoseyecTBo B Orochepe 3eMiu. bubnuorexa [IOK
Cocy1iecTBOBaHHE MPUPOJIBI M YEITOBEKA. https://m.edsoo.ru/863ebale
33 KoHnTtponbHas pabota mo teme: "DKOJI0THs.
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https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

buocdepa".

PesepBHbIil ypok. O000IICHIE TEMBI
«lTonynsIuMOHHO-BUAOBOM, 3KOCUCTEMHBIM,
OounochepHbIll yPOBHH OpraHU3alUN KHUBOU
IPUPOIBI.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

Jlunus xu3an. buonorust 10 knacc. YueOHuUK 11151 0011eo0pa3oBaTeIbHBIX OPraHU3aIui.
bazoBeiii ypoBens. [loa penakuueit B.B. Ilaceunuka. Jlonymeno MuHuctepcTBoM
npocBenieHus Poccuiickoit @enepanun 3 — e u3ganue. M.: «IIpocBemenney, 2023. — 224
c.;

Jlunus xxu3an. buomorus 11 knacc. YueOHUK 1151 0011€00pa3oBaTeIbHBIX OPraHU3aluil.
bazosslit yposens. [loa pegakuueii B.B. Ilaceunuka. Jlonmymeno MunucrepcTsom
npocBenieHus Poccutickoit @enepanuu 3 — e m3nanue. M.: «lIpocsemenuey, 2024, — 274

c.;

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

B.B. Ilaceunux, I'.I'. IIBeno, T.M. EdpumoBa buosnorus. Paboune nporpamMmsl.
[Ipenmetnas nunus «JIunus xusau». 10-11 knaccel: yuebHoe mocobue ams
o01eo0pa3oBaTeNbHBIX Oprauu3anuid. bazosslil ypoBens. - M.: «IIpocsemenue» 2018. — 64
C.;

B. B. Ilaceunuk I'. I'. llIsenioB T. M. Edpumona buonorust 10—11 knaccsl. bazoBsrii
ypoBeHb. [loypounsie pazpaboTku. YuedHoe mocodue st 001eodpa3oBaTeIbHBIX
opranmzanuii. 2-e uznanue, crepeoruntoe. M.: [Ipoceemienune 2023-230 c. - (JIunus

KU3HU)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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https://myschool.edu.ru/
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.sbio.info
http://www.darwin.museum.ru

http://www.paleo.ru/museum/
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