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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmsbl MO OHOJIOTMHM TEOPETHYECKYI0 OCHOBY JJISI ONpPENEICHUs
HOIX0/M0B K (DOPMHUPOBAHMIO COJEp:KaHus ydeOHoro mnpenmera «buonorus» cocraBuin:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auM0OOYCIIOBJIEHHOCTH IIEJIEH, COJEpKaHUSA,
pe3yabTaToB O0y4YeHHS U TPeOOBAHMUN K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB, IMOJIOKEHHS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHU 0 crienupuke OUOJIOrHH,
e 3HAaYeHHWU B IIO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHHM CYLIECTBOBAHMS 4YEJIOBEYECKOI'O
obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, OIIPEEIICHBl OCHOBHBIC (DYHKITH IPOTPAMMBI T10
OuoJioruu u €€ CTPyKTypa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4yeHus,
BOCIIUTaHUsI M pa3BUTUS OOydyarollMXcs cpeacTBamMu ydeOHoro mnpenmera «buonorusy,
onpezenseT o00s43aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpYy, paclpeleieHHue 110
paszenam W TeMaM, PEKOMEHIYEMYIO IOCIIEI0BAaTeIbHOCTh M3yUeHHsI Y4eOHOro Mmarepuaia C
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTEeJIbHOrO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4aroXCs.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATENbHOCTU/yUeOHbIX JeHCcTBUI 00yUYaroMXCcs 10
OCBOCHHMIO COJIEpKaHMs OHOIOIHYECKOro 00pa3oBaHMsL.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3y4eHMM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAyYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
IPEJCTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpese. [loaTomy Hapsay ¢ U3yueHueM 0011eOMOIOTHYECKUX TEOPH, a TaKKe 3HaHUN
O CTPOEHUM JKHMBBIX CHCTEM pPa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH YIeIEHO BHUMAHNE UCIIOIb30BaHUIO MOJTYYEHHBIX 3HAHUI
B TIOBCEJHEBHOW KM3HM JJI PpEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIECTBEHHBIX  3a00JIeBaHUN  4YellOBEKa, MEIUKO-TEHETHYECKOI0  KOHCYJIbTHPOBAHMS,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXarollel MpUpOaHOM cpele,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJIEHHE BHUMaHMs K NPUKIAJHOW HAIpPaBICHHOCTH Yy4eOHOIo
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00ECIeYeHUs YCIOBUM Ui peleHus
OJIHOM M3 aKTyaJIbHBIX 33/1a4 HIKOJBbHOTO OMOJIOrHYEcKOro o0pa3zoBaHus, KOTOpas Mpeanoaaraer
dopmupoBaHHe y OOYy4aroIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUAM TUHAMUYHO
pa3BUBAIOIIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOUIUMXCs MPEICTaBICHUNH O HAaydyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMH, CO3AAET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KHMBOM IPHPOJIBL,
¢dopmupoBanusa (yHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHoro obpasa
KHU3HH, YKOJIOTUIECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOIICHHUS K )KUBOH MPHUPOJIE U YETIOBEKY .

Bonbmioe 3HaueHune OWMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33]a4 CPEeIHEro oouiero o0pa3oBaHus, coluann3anuy odyyaromuxcs. M3yyenne



Ouooru oobecrneynBaeT yCIoBUs A7l POPMUPOBAHUS HHTEIUIEKTYalIbHbIX, KOMMYHHKAI[MOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOM KyJIbTYphl, CIOCOOCTBYET MHTETpaluu
OMOJIOTMYECKUX 3HAHUHU C INPEICTABICHUSAMM M3 IPYTUX Y4YeOHBIX MPEIMETOB, B YAaCTHOCTH,
¢buzuky, xumun U reorpadun. HazpanHble monoxeHus: 0 MpeJHa3HAaYeHUH y4eOHOro mpeaMera
«buonorus» cocTaBMIM OCHOBY ISl ONIPEICTICHUS [TOAXO0/I0B K 0TOOPY U CTPYKTYpPUPOBAHUIO €r0
COJIepKaHus, IPEICTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarolIuecs JOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POpMUPOBAHMS OOIIEH KyJIbTYpbI, ONpEAEISIOnne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTelibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpOBaHUS
MPEJCTaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U IEHHOCTHBIX
OpUEHTALMAX JIUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHU3alUKU OMOJIOrH4eCKOro 00pa3oBaHusl.

CTpyKTypUpOBaHHE COJIEpPKaHMs y4eOHOTO Marepuajga B IporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
YKUBOU PUPO/IBL, O €€ YPOBHEBOM OPraHU3alliy U SBOIOIHNH. B COOTBETCTBUY C 3TUM B CTPYKTYpe
yuebHoro npeamera «buosnorus» BbIAEIEHBI CIENYIOLUUE COAepKaTellbHble JIUHUU: «buonorus
KaK Hayka. MeTrosibl HayuyHOTro no3HaHus», «Knerka kak Ouosornyeckas cucreMay, «Opranusm
Kak Ouonornyeckas cucreMay, «CuctemMa U MHOrooOpa3ue OpraHu4ecKoro Mupa», « IBOIIOIUS
JKUBOU MIPUPOIBDY, « IKOCUCTEMBI U PUCYLTUE UM 3aKOHOMEPHOCTH.

[lenp m3ywenust yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQJICHUE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN UCIOIB30BaTh 9TU 3HAHMSI ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MPUPOJIBI U PEIICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTuxkenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOCHME 00YYaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOTrMUECKUX TEOPHUSIX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTe3aX, MpaBWJaX, CIyXalluX OCHOBOM i  (HOpMUpPOBaHUS
IPEJICTABICHUA O €CTECTBEHHO-HAy4YHOM KapTUHE MHpa, O METOAAaX HAay4YHOIO TI103HaHUf,
CTPOEHUH, MHOT0OOpa3sMy U OCOOEHHOCTSX MHUBBIX CHCTEM Pa3HOIO YPOBHS OpraHu3alluy,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaINM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISIOB,
ueH U MOoIX00B K U3yUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy oOy4aromuxcs oOImel KyJbTypbl, (QYHKIMOHAJIbHON TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJTYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHue y OOydYaromIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, PAa3BUTUHU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIHUTAaHUE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHUS YEJIIOBEKOM >KUBOW MPUPOJIBI,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM NP MPOBEICHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJIOTHYECKOM
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMCHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCJEACTBHI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPYXKAIOWIEH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosnorus», nyyaemas Ha 6a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOJISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIC TPEAMETHIY.

Jis u3yuenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero 00pa3oBaHMs OTBOIUTCS
68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak HayKa.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH WU JIPYTUMH
€CTECTBCHHBIMU HayKamu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTUHbI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTo/p1 TO3HAHUS KUBOM PUPOIbI (HAOII0EHIE, SIKCIIEPUMEHT, OITUCaHUE, U3MEPEHHE,
KJaccuukanms, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoOHCTpanum:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, /Ixk. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMBbI M MX OPTaHU3AIHS.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIuYHMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOIMYJIALHOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHU OpraHM3alMM >KUBON
TPUPOBI».

Ob6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XuMH4YeCKHUii cOCTAB U CTPOEHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE FJIEMEHThI: MAaKPO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepasibHbIe BellecTBa.

@OyHKUMU BOJBl M MUHEpPAIbHBIX BeIIeCTB B kieTke. [loanepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HesameHnmble
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa OenKkoB. buonornueckue GyHKIUN OEIKOB.

®epMeHThl — Ouoniornyeckue KaraiauzaTopbl. CTpoeHHe (GepMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuusts  (epMEeHTOB  OT
HEOPraHMYECKUX KaTalu3aToOpOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpU003a), Arcaxapuasl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, NeJUIoao3a). buomorndyeckue (yHKUNUN
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB W JUIHA0B Kak
HMCTOYHUKOB YHEPIHH.



Hyxkneunoseie kucnotsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuumu JIHK. Crpoenne u ¢pynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kierke. KiierouHass Teopus — npuUMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOIie Mpu3HaKM KIETOK: 3aMKHYTas Hapys>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CuCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuotuyeckoit kiaetku. Knerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbsmku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUHY, IIacTuibl. IIporcxoxienne MUTOXOHAPUH U riacTua. Busl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
PECHUYKHU, KIyTUKH. DyHKIMM OPraHouI0B KIETKHU. BritoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue spa: saaepHas o00JI0uKa, Kaproria3ma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJECH,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuupel u cxemsl: «Ilepuoanyeckas TabiuIa XUMHUYECKUX 3JIE€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl o6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekyinst AT®y», «CtpoeHne 3ykapruoTHYECKON
KIeTKn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOoeHHe pacTUTENbHOW KIETKW», «CTpoeHue
MIPOKAPUOTUUYECKON KIETKN», «CTpOCHHE sApa KIETKU», « Y TIE€BOABDY, «JIunuasn.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3yyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHass pabora Ne 2. «V3yuyeHHe CTpOEHHS KIETOK pPACTE€HHH, >XMBOTHBIX W
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUSA (SHEpreTHYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboIn3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A ISl XKU3HU Ha 3emiie. BiusHue ycinoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmpoBanne. IPHEKTUBHOCTH IHEPTrETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oenka.

Hexnerounsie popmbl )ku3HU — BUpYChL. McTopus oTkpbiTus BupycoB (/1. V. IBaHOBCKUiA).
OcoOeHHOCTH CTPOEHMSI U KU3HEHHOTO LuKJIa BUpPYcoB. baktepuodaru. bonesnu pacrenui,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc mmmynonedunura yenoseka (BUY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIIUs, peBepraza u uHTerpasa. IIpodmmakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUM.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«OHepreTruueckuii oomen», «Xnopomiact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Crtpoenne u xku3HeHHbIH 1wk Bupyca CIIMa, Oaxtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
6enkay, «CTpoeHue KJIeTKu», MoJens cTpykTypsl JTHK.

Tema S. PasMHOKeHHE M HHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTuael. LluTtonoruueckne OCHOBBI pPa3MHOXKEHHSI M MHAWBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiue Ha pa3HbIX CTAIUSIX
MUTO3a. broIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasi rudesb KJIETKH — allonTo3.

@®opMBbl pa3MHOXKEHHUS OPraHM3MOB: 0€CI0JI0€ 1 [10JI0BOE. Byl 0ecroioro pa3MHOKEHUS:
JIeJIeHNEe HaJlBOE, MOYKOBAaHHME OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BETETAaTHUBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KHUBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30u,
AllleKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

WNunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTpyJIsALus,
opranorenes. [TocramOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BnusHMe cpeapl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOIO PAcTEHUsS: CTPOCHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pAaCTEHUI», «/lenenue KineTku 6akrepuin»,
«CtpoeHue MONOBBIX KIETOK», «CTpoeHue XxpoMocombl», «Kierounslii nmukm», «Perumkanus
JHK», «Mutos», «Meiios», «lIpsMoe u HenpsiMoe pazBUTHEY», «['aMeToreHe3 y MIICKOMUTAOIIUX
U 4enoBekay, « OCHOBHBIE CTaUM OHTOTEHE3a.

O6opyoBaHMe: MHUKPOCKOI, MHUKpornpenaparbl «CrepMaTo30Uibl MIIEKOIUTAIOLIET0,
«SlinekneTka miuekonuTaromero», « Kapuokunes B kjieTkax KOpeuka JiyKa», MarHUTHast MOJIeJb-
anmuukanus «Jlenenue xkinetku», monens JJHK, monens meradasHolt XpoMOCOMBL.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaGopaTtopHnast pabora Ne 3. «HaOmtonenre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIPENapaTax».

Jlaboparopuas pabota Ne 4. «V3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopuss pasButus reHetuku. Ponbs nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiiag poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHUMBOJIMKA, UCTIOJIb3yeMasl B
cXemax CKpeluBaHuM.

3aKOHOMEPHOCTH  HACJENOBAaHUS  NPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MonorubpuaHoe CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuno
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CKpelMBaHWEe. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIETIeHHsI TEHOTUIIA OCOOU.

CueruleHHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLemIEHHOMY
HacJIEOBaHMIO T'eHoB. HapyleHnue cuenieHus reHoB B pe3ybTaTe KpOCCHHIOBEpA.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHbie opraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUbl N”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACcTBeHHas. Ponb cpeapl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALIMOHHOW H3MEHUYMBOCTH.
Bapuannonnsiii psa v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonnuecTBeHHble U
KaueCTBEHHBIE MPU3HAKU U UX HOopMa peaknuu. CBoiCTBa MOAN(PUKAIMOHHON N3MEHYHBOCTH.

HacnencTBenHas, wiy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAsT U3MEHYHBOCTb.
Meiio3 u moJIOBOM mporecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallioHHas
M3MEHYUBOCTh. Kimaccudukamuss MmyTanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYMHBI MyTaluii. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHOMN
n3menurBocty H. M. BaBunosa.



BHesaepHas HACIECTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYJISIPHO-
reHetudyecknuid. COBpEeMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHME,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoulpio III[P-ananusa. HacnenctBenHsie 3a0onieBaHust
YeloBeKa: TIeHHBbIe OoJie3HHW, OOJE3HM C  HACJICACTBEHHOW  MPeapacioyioKeHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JICYCHUS TeHETHYECKHUX
Oone3nel. MeauKO-reHeTUUECKOe KOHCYJIBTHPOBAHHUE. 3HAUEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKIX 3a00JIeBaHUI YETIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckwnii, H. 1. BaBunos.

Tabmumel u cxeMbl: «KMOHOTHOPUIHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IMTOTeHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpuanoe ckpeumBanue», «L{uTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUSY,
«Meito3», «B3zaumMopeiicTBue aJlyieIbHbIX TEHOBY, «I €eHeTnueckue KapThl pACTEHU, )KUBOTHBIX U
yesnoBeka», «l'eHernka mosa», «3aKOHOMEPHOCTH HACIEIOBAHUS, CLEIUIEHHOTO C TI0JIOMY,
«KapuoTunel dYenoBeka W OKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «l'eHeTHuKa rpynm KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

OOGopynoBanue: Mojeau-anminkanuu «MoHorudpuaHoe ckpemuBanuey, «HemomHnoe
JOMUHUpOBaHUeY, «Jurubpunnoe ckpemmuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, mytanuu GopMbl KPBUTEEB U OKPACcKHU Telna), repdbapuit
«I"0pOoX MOCEBHOW».

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «M3yueHue pe3ysbTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIpEIapaTaxy.

JlaboparopHas pabota Ne 6. «3yueHre MOAMPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPHALMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOIY.

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyranuid y JApo30ouiibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTrueckas pabota Ne 2. «CocTaBieHue U aHAIH3 POAOCIOBHBIX YEITOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkuust KaKk HayKa U MPOIECC. 3apOXKICHUE CEeJIEKIUH U qomectukanus. Yuenne H. U.
BaBmioBa o 1meHTpax NPOUCXOXKIEHUS M MHOT000pa3us KyJIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYATbHBI OTOOPHI B CENEKIIMH
pacTeHui U XUBOTHBIX. OIIeHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras muaus. CkpeniuBaHue YUCTIX TUHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
CKpemuBaHue — ayTopuauHr. OtmanéHHas ruOpugusanus U e€ ycrexu. VcKyccTBeHHBIN
MyTareHe3 W TIOJy4YeHUE TMOJMIUIONAOB. JIOCTHKEHUSI CEeNeKIUH PpACTEHWUU, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpUs. OTalbl CO3JaHUs
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHHe BBICOKOIPOYKTUBHBIX



CEIbCKOXO035MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETHYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. /1. Kapnieuenko, M. @. 1iBaHoOB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOT0OOpasusi KyJbTYpPHBIX
pacteHuii», «Ilopoapl TOMalIHUX >KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHui», «OtaanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonorun», «Kierounele KylIbTYphl U KIOHUpOBaHUE», «KoHCTpyupoBaHue u mnepeHoc
TE€HOB, XPOMOCOMY.

Ob6opynoBaHue: MyJSDKU TUIOAOB U KOPHEIJIOZOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repobapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIMIO, TUIEMEHHYIO (DepMy, COPTOUCHBITATENbHBI y4acTOK, B TEIJIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosOIMOHHASA OMOJIOTHS.

[IpeanochuIKM BOSHUKHOBEHHS YBOTIOIIMOHHON TEOPUHU. DBOIIOITUOHHAS TEOPUSI U €€ MECTO
B Onosoruu. BiusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CugerenbcTBa 3BoIOLMH. [laneoHTonOrnYeckre: nocae0BaTeIbHOCTD MOSIBJIEHUS BUOB
B TAJICOHTOJIOTHYECKOW JIETONHCH, IepexoiHbie (opmbl. buoreorpaduyeckue: cXoacTBo u
pasznuuue dhayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iMyus 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMUYECKHE: CXOJACTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MMyTEH Y BCEX OPraHU3MOB.

OpomonmonHasg teopusa Y. JlapBuna. IIpeanocbuikM BO3HMKHOBEHMS JIapBHHU3MA.
JIBIoKymime Cuibl  3BOJIIOLMU BUAOB 1o JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNesN€HHAas HW3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN O0TOOD).

Cunternyeckas Teopust sBotonuu (CTI) u e€ 0OCHOBHBIE TOJOKEHHUS.

Muxkpoaontonus. [Tonmynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBuxyue cuibl ((akTopbl) 3BOJIOLUUU BHUJIOB B Mpupoje. MyTallmoHHBIN Mpolecc u
KOMOHMHATHBHASI U3MEHYUBOCTD. [lomyIanoHHbIE BOITHBI U Apeiid reHoB. M3onauus u Murpanus.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomonnud. DopMbl eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3Boitonuu. [IpumMeps! npucrnocodieHnit
y OpranusmoB. ApoMop(}o3bl U UIN0-aJaNTalNH.

Bun u BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUECKOe.

Maxkposomonus. @opMbl 3BONIONUH: (QHUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienpHasi. HeoOpaTuMOCTh 3BOMIOIHH.

[TpoucxoxneHne  OT  HECNEUUAIM3UPOBAHHBIX  INPEAKOB. [Iporpeccupyromas
cnenuanusanus. AganTuBHas paananus.



JdemoHcTpanmuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomep, A. H. CeBepiios.

TaGnuupl u cxembl: «Pa3BuTHE OPraHNYECKOro Mupa Ha 3emiiey, «3apoAbIIliy TO3BOHOUYHBIX
AKHUBOTHBIX», «Apxeontepukc», «Popmbl 60pbsObI 3a cylecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroo0Opa3ue copToB pacTeHui», «MHorooOpa3sue mOpoa >KUBOTHBIX», «llomymsamum»,
«MyTanmoHnHas U3MEHUUBOCTEY», «ApomMopdo3by, «Manoanantanuny, «O0mas nereHepamnus»,
«/IBrmxymue cuibl 3Boonuny», «Kapra-cxema mapuipyra nyremectsus Y. [lapunay, «bopsba
3a CYLLECTBOBAHHEY, «IIpucnocobaeHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOTMUECKOE BU1000pa30BaHUEY.

OO6opyoBaHME: KOJIJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuus «IIpumepsl 3alUTHBIX TPUCTIOCOONIEHUH Y ) KUBOTHBIX», MOAEIb «OCHOBHbBIE
HalpaBJICHUS 3BOIIOLUNY, 00bEMHAs MOzeTb « CTpOEHHE FOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.

buoreorpapuueckass kapra Mupa, KOJUIEKIHs «DOpPMBI COXPAaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenp anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3zBuTme mnArymku», Mukpomnpenapar «Jlpozodpumia» (HopMma,
MyTalH (OpMbI KPBIJIBEB U OKPACKU TEJIA).

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

Jlaboparopuas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOPHOJIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NpUCHOCOOIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE KU3HU Ha 3emJie.

JloHay4HbIe TIPEJICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble runore3bl BOSHUKHOBEHUS
KU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHus. XUMHUYEecKass 3BOJIOLUSA. AOHOr€HHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUECKON
sBostoinu. HauanpHble Tansl 6uonorndeckoit asontonuu. ['unoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE INPOTOKJIETKU. [lepBble KJIETKM M HUX 3BOJIOLHA.
®opMUPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMie 110 3pam U nepuoaam. Karapxei. Apxelickas 1 IpoTEpO30icKas
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/pl: KeMOPHUIICKUH, OPAOBUKCKUM, CUITYpUIICKUH, 1I€BOHCKHUH,
KaMEHHOYTOJIHBIN, IEPMCKHUI.

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

KaiiHo30iiCcKas 3pa U €€ Meprobl: aJI€0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 KUBOTHBIX. [losiBIeHMe, pacuBeT
Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
IpyIIBl OPraHU3MOB.

OBojronusl 4eloBeKka. AHTpOMOJOrus Kak Hayka. Pa3BuTue mnpeiactaBieHHid o
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl M3ydeHus: aHTpornorene3a. CXoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuwxyume cunsl  ((paxkTopel) aHTpomoreHesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHNUE OPYIUil TpyZa, MBILIUICHHUE,
peub.

OcHOBHBIE CTaguU M BETBHU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIi,
Uenoexk npsmoxonamuii, YenoBek HeaHaepTanbckui, YemoBek pa3dyMublid. Haxomaku



MCKOMAeMbIX OCTATKOB, BpeMsl CYyIIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJbBINIKME pachl: €BpOTeOouHas (eBpas3wiicKas), HETrpo-
aBcTpajioujiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOTICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEUECKUX Pac K yCIOBUSM CyllecTBOBaHUS. EnMHCTBO
yesoBeueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

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

Tabmune! u cxembl: «Bo3nukHoBeHne ColHEUHON cUCTeMbl», «Pa3BUTHE OpraHUYecKOro
mupa», «PacrurenpHas kietka», <« KuBoTHas kiuertka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4ecKoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAaJCOHTOJOTUYECKUX HAXOJIOK
MPEIKOB COBPEMEHHOro uejoBeka», «JlpeBHelmme moam», «JpeBHue mroam», «llepBbie
COBpPEMEHHBIE JTON», «UenoBeueckue pacol».

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHue denoBeka» (OIOCTbI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpYIuit
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebia), TeoXpoHOJOoru4ecKas Tabnuia,
KoJuteKUs «©opMbl COXPAHHOCTH UCKOIIAEMBIX KMBOTHBIX U PaCTCHUI».

JlabopaTopHble U NpakTHYeCKHEe PadOThI:

[TpakTiueckast padota Ne 1. «M3y4yeHne nCKOMaeMbIX OCTATKOB PACTEHHUH U KHUBOTHBIX B
KOJUTCKIIASX).

DKCKypcusi «IBOJIIOIMS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeIUECKU My3eil).

Tema 3. OpranusMsbl H OKpPYKaOIas cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pasAeibl DKOJOTMH. MeToabl IKOJIOTMYECKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAas,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHas,
BHYTPHUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanms skomorndeckux (akTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AlGuotnueckue  (QakTophl:  CBET, TeMIleparypa, BJIaXHOCTb. DoTonepuoausM.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (aKkTOpPOB. bruojornyeckue puTMsl.

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJEHCTBHN:  KOHKYpEHLH,
XHUIIIHWYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyaln3M, KOMMEHCATIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCalIU3M, HeUTpaau3M. 3HaueHue OUOTHYECKUX
B3aMMOJICHCTBUI JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTUKU MOMyIsAuu. OCHOBHBIE IIOKA3aTeId MOIMYJIALHNU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YHUCIIEHHOCTH MOIMYJISIIUU U €€ peryJsiusl.

JleMoHCTpanum:

[Toptpetsi: A. I'ymbonpar, K. @. Pynse, 3. I'ekkenb.

Tabmune! u cxembl: kapta «IIpupogHbie 308 3emin», «Cpenbl 0OMTaHUS OpPTraHU3MOBY,
«Dotonepuoauzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIMYJALUN
uHpy30pun-Tyhenbkm», «llumensie nenmy.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:



JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
0oOUTAHUS.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo01ecTBa M YKOJOrHYeCKUE CHCTEMBI

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe W OHOreOlEHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOAYIEHTb, KOHCYMEHTBI, PpEIYyLEHTHI.
KpyroBopor BemecTB M TOTOK SHEpruud B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetu. OCHOBHBIE IIOKA3aTelIM 3KOCUCTEMBI: OHoMacca,
OPOAYKIHSA. DKOJOTHYECKHE MUpPAMUAbL: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBoOMCTBa
9KOCUCTEM: YCTOWYUBOCTb, CAMOPETYIISIHs, pazButue. CyKieccus.

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

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOocUCTeMBbl. buonornyeckoe u
XO03SIUCTBEHHOE 3HAYCHHE arpOdKOCHUCTEM B YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiibl, cocta u cTpykTypa Ouocdepst. XKusoe
BemectBO M ero ¢GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00aTbHON SKOCHUCTEMBI.
JlnHamugeckoe paBHOBECHE B 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotbl BeniecTB M OHMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emnu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHUE MPUPOJIBI U yeroBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak OCHOBA
ycroifunBoctu O6nocdepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU pECypcaMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuuel u cxemsl: «Ilumesbie nenu», «buoleHo3: cocTaB U CTpyKTypa», «IIpupogHsie
coobuiectBay, «llemn mnuranHus», «OKoNorMyeckas mnupamuaa», «buocdhepa u yenosex»,
«IJKocHuCcTeMa IHUPOKOIUCTBEHHOTI'O JIecay, « IKOCHCTEMa XBOMHOT O Jieca», «brnorenos Bonoémay,
«ArpornieHo3», «lIpuMepHBIE aHTPOIOTEHHBIE BO3JACUCTBUS Ha mpupoay», «Baxkueiimme
UCTOYHUKH 3arps3HEHUsl BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHeWIIas COCTaBISAIOIIAs
o6uocheprr», «Dakropsl jgerpaganuu  nouB», «llapHukoBelii  3ddexT», «DakTOphI
PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «Oomas cTpyktypa ouochepr», «Pacrpoctpanenne
xKu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B Gmocdepe»,
«KpyroBopoT a3ora B mpupojie».

Ob6opynoBanue: MOAeIb-anmInKanus « TunuyHble OMOIEHO3bI», repbapuii «PacTuTenbHbIe
coobmiecTBay, komekuuun «buoneHosy», «Bpeautenu BaKHEHIIMX CETbCKOXO3HCTBEHHBIX
KyJbTyp», TepOapud ¥ KOJUISKIIUM PACTeHUH W >KUBOTHBIX, TNPUHAUICKANINE K pa3HBIM
HKOJIOTHUECKUM Tpymiam ojxHoro Buaa, Kpacnas kuura Poccuiickoit deneparuu, n3o0paxeHus
OXpaHsEeMbIX BUJIOB PACTEHUH 1 )KUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K peE3yabTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOECHHMS NpeaMera «buonorus» BblIEIEHBI
CIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOyYaroIIMMHUCA  POCCUHCKOM  Ipa)<IaHCKON
UJEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOY4YeHHIO OHOJIOTHUH, LIEJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOXKICHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPHUUECKHUX TPAJULUN pa3BUTHUS
OMOJIOTHYECKOT 0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, INPUCYHIUMHU CUCTEME OHMOJIOTHYECKOTO
o0pa3oBaHus, HATMYHE KOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JInyaOCTHBIC PE3yJbTaTbl OCBOCHUA IMPECAMCTA «bnonornsy JOCTUI'alOTCA B CIOHUHCTBEC
yq€6HOfI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/IﬁCKHMH
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHU MOBEACHHUS M CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHefI no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXEHUS K 3aKOHY W IIPABOIOPSAIKY, YEIOBEKY TPyJda U CTapIIEMy ITOKOJECHUIO, B3aMMHOIO
YBOXEHUs, OEpPEeKHOTO  OTHOIIEHHWS K  KyJIbTYpHOMY HACIeIUI0 W TPAAULIUIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JImuaOCTHBIC PE3YIbTATBl OCBOCHUSA yq€6HOF0 npeamMeTa «brnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTb M CHOCOOHOCTH OOYyYarolUXcsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMM, IIO3UTUBHBIX BHYTPEHHUX
yOexXeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro  oOIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIIBHOCTHU B IMPOLCCCE pain3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB H O6$I3aHHOCTeI\/'I, YBaXXCHHUEC 3aKOHaA H
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEeATEIBHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHrnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMI0O TIO OTHOIIEHWIO K  SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE yYUThIBAaTh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMU IEHHOCTSMH U COLUATHHBIM
MTOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PAa3BUTHE OUOJIOTHUH,
MOHMMAHUS 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB TPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTAHHUS, (OPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHWE U peann3alys 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHas (u3uyecKkas aKTHUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U MCUXUIECKOMY 37]0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOXKAIOIINX 3JOPOBbIO U KU3HU JIOCH;

OCO3HAHUWE TOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKOW M COIMAIbHOM HAPABJICHHOCTH,
CITOCOOHOCTH MHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOIHATH TAKYIO JIEATETLHOCTD;

WHTEpEC K pa3imuyHbiM chepam mpodeccHoHATbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIHN BBIOOp OyAyIIeil nmpodeccun u peaarn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC MIJIaHbL;



TOTOBHOCTh M CIOCOOHOCTh K O0pa30BaHUIO U CaMOOOPa30BaHMUIO Ha MPOTSHKCHUH BCEH
KU3HU;

7) 3K0OJI0rN4YeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOLICHHE K MPUPOJIe KaK NCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAaHNS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYyJIbTYpbl: MPHOOPETEHUE ONbITA IIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOILIEH CPEJIbl;

OCO3HaHUe T1100aJIBLHOr0 XapakTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJieM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOr0AeHNE
IIPaBWJI IOBEJIEHUS B INPHUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephI);

AKTUBHOE HENpUsTHE NEHCTBUI, NMPUHOCIIIUX BpEd OKpYKalollel MPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHUSCKUE MOCISACTBHUS MPEIITPHHUMAESMBIX
JICHCTBUN U NPENOTBPALLATD UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYyJNbTYpBI, OIBITA
NESTEIIbBHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HUMHU B
MO3HABATEJIbHOW, KOMMYHHKATHBHOM W COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITETBHOCTH AKOJOTMYECKOM HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKH © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIIOCOOCTBYIOILETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJBTYpPbI KaK CPEICTBA B3AUMOJICHCTBUS
MEXIY JIOJIbMU U NTO3HAHUS MUDPA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaALMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpY:KaroIIeM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpodIeM COXpaHeHHUsI TPUPOTHOTO PAaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LIMBWJIM3ALMU: OOECTeueHus
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS UEIOBEUECTBA, MOUCKA MyTel BBIXOJA U3 TNI0OATBHBIX
HKOJIOTMUYECKUX MPOoOsieM U o0ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHATLHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IMOJYyYE€HUU OMOJOTMYECKMX 3HAHWUU B LIEJISAX MOBBIINIEHUS 00Ien
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHATHHON
TPaMOTHOCTH o0yuaronuxcs, GoOpMUPYEMOi MpU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TIO3HAHMSI, WCIOJIB3YyEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4YyaeMble 3HAHUS ISl aHajdu3a U OOBSICHEHHs SBIICHUUN
OKPYXAIOIIeT0 MHUpPa M MPOUCXOIAINIMX B HEM HW3MEHEHUH, yMEHHE JAelaTh 00OOCHOBAHHBIE
3aKJTIOYEHHUS HA OCHOBE HAy4YHBIX (DaKTOB W MMEIOIIMXCS JAaHHBIX C IEJbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAyYHOM JEATEeTbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh HHANBUAYATIbHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHUU 110 6I/IOJIOI‘I/II/I B COOTBETCTBHU C XHW3HCHHBIMU
OTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOTro mpeamera «bUONOTHsS» BKIIIOYAIOT:
3HaUMMBbIC IS  (OPMHpPOBAHUS  MHUPOBO33PEHUS  OOYYAIONIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIUN, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsi, UCCIEAOBaHUEe, HAOIIOAEHUE, W3MEpPEHHUE, SKCICPUMEHT U APYTHX), YHUBEpPCATbHBIC
yueOHbIe JeicTBUS (MO3HABAaTEIbHbIE, KOMMYHHUKATHBHBIC, PETYJISATUBHBIE), 00ECIEUUBAIOIINE
dbopMupoBaHre (QPyHKIIMOHAIBHON T'PaMOTHOCTH U COLIMAIBHOM KOMIETEHIIMU O0YYaroIuxcs,
CIIOCOOHOCTh 00yyJaronmxcst KCII0Ib30BaTh OCBOCHHBIE MEXAUCITUTUTMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWA M YHUBEpCaJbHbIC Y4YeOHBbIC IEHCTBHS B IIO3HABATECIILHOW U
COLIMATILHOM MTPaKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpa3oBaHUs
JTOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMH /IEHiCTBUSIMH

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3UpPOBaTh MpOoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCITOJIH30BATh IPH OCBOSCHUH 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIIJIEHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHMs, KiacCU(pUKalUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJOTHYECKUX TOHATUH
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATHUSIMU);

OTIPENIETIATh 1NN JEeATeTbHOCTH, 3a/laBas MapamMeTpbl W KPUTEPUU WX JTOCTHIKECHUS,
COOTHOCHUTD PE3YJbTATHI ACATEIHLHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€TyKTUBHBIC, IO AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M TIPOTHUBOPEYMS] B PaCCMAaTPUBAEMBIX SBJICHHSX, (POPMYIUPOBATH BHIBOJBI U
3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEIACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YIHTATOB IIEIISM,
OIICHUBATh PUCKH MOCJIECICTBHUI IS TEIILHOCTH;

KOOPJIMHHUPOBATh M BBINONHATH pabOTy B YCIOBHUSX peadbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE eHCTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
TUIIOTE3Y €€ PeLIeHUs, HAXOAUTh apryMEHTHI JUIsl J0Ka3aTesIbCTBA CBOMX YTBEPXKAECHUH, 3a/1aBaTh
napamMeTpbl U KpUTEPUU PeIIeHUs;

AHAJIM3UPOBATH MOJTYUYEHHbIE B X0/I€ PEIICHUS 3a/1a4K PE3YyJIbTaThl, KPUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE WJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTre), aHAIM3UPOBaTh HMH(OPMALMIO PAa3IUYHBIX BHJIOB U (GopM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY THpPEACTaBICHUS OMOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W MPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIIISIIHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpe/ylaraéMoil 3ajadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

OPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
NeMcTBUSA 10 €€ JOCTHXKEHUIO: COCTABIIATH IUIAaH JEUCTBUH, paclpeeiTh POJIM C y4ETOM MHEHHH
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBINA U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHHA, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMmMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHSA, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHUM, BHJbI
NEeSITEIBHOCTH 10 IMOJIyYCHUIO HOBOI'O 3HAHUS M NMPUMEHEHHIO 3HAHUHM B Pa3JIMYHBIX Y4E€OHBIX
CUTYyalMsIX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYalLlUsX, CBSI3aHHBIX ¢ Ononorueil. B nporpamme
IIpeIMETHBIE PE3YJIbTAThl IPEJICTABICHBI 110 TOJaM 00yUYEeHHUSI.

[IpeameTHbIE pe3yNIbTATH OCBOEHUS YueOHOTO npeameTa «buonorus» ¢ 10 knacce 10KHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4HOTO 3HaHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranusM, MeTabo13M (0OMEH BELECTB U MPEBpaIleHNEe SJHEPTUH ), TOMEOCTa3 (CaMOpEryIsLus),
YpOBHEBas  OpraHu3alusi  KUBBIX  CHCTEM, CaMOBOCHpPOU3BEIEHUE  (PEermpoAyKIHs),
HaCJIECTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHUE;

yMEHUE u3jaraTb OHOJOTMUYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHas, MyTallMOHHAs,
LEHTpajbHas JorMa MOJeKyJsapHoi Ouosorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BaBwiioBa) u yueHus (0 LIeHTpax MHOT0OOpa3us U MPOUCXOXKACHUSI KyJIbTYpHBIX pacteHuil H. U.
BaBuioBa), onpenensts rpaHUIIbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMHM Hay4YHOTO MO3HAHUs B OMOJIOTMHU: HAOJIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss M TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3yJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEATh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
NpEeBpalleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

yYMEHHE MPUMEHATh MOJTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUM, ISl IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 1I€IbI0 00eCTIeYeHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHYECKH OILICHHBATh W HHTEPIPETHUPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas
Ouonornyeckyro HHGPOPMAMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO npenmMeta «buonorus» 6 11 knacce nonxHbI
OTpaXkatTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOSKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKA JJIsl PEeIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COICP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U IOHATHUI: BHI, TIOMYJISIIHS,
reHo(oH, DBONIONMS, JBWXKYIUE CHIBI ((aKTOpBI) 3BOJIONUHU, MPUCIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeIyLIeHTbI, LIeNN MUTaHHsI, SKOJIOrHUecKas MupaMua, OuoreomneHos, ouochepa;

yMEHHE W3naratb Owuonorndeckue Teopun (dBomronmoHHas Teopust Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u mytell sBomoru A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHaackoro), onpeaensaTh rpaHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHHWS B OMOJIOTWMHW: HAOIIOJCHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU MEXIY HCCIEAYEMbIMU
BEJIMUYMHAMHU, OOBSICHEHHE TMOMYYEHHBIX pe3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHSITHH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBIBOJIBI HA OCHOBAHHUH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJISAUN, TMPOJYLUEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTraHW3MOB, JCHCTBHS KOJOTHYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B AKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX IIMKJIOB B
ouocdepe;

YMEHHE TMPHUMEHSTHh TMOJTY4YCHHBIC 3HAHUS U OOBSCHEHUS OMOJIOTHUYECKHX IMPOIECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOMIONEHUSI HOPM
IPaMOTHOTO TMOBEJIEHUs] B OKpYXarolllell NPUPOAHON cpele, NMOHMMaHUE HEOOXOJUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOIONIL30BAHMS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHe 3aJadyd, COCTAaBIATh CXEMBI INepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MMUTAHU);

YMEHHE BBINOJHATH JTa0OpAaTOpHBIE M NpaKTUYecKue paboThl, COOMIOAATh MpaBWiIa HPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATH W WHTEPIPETUPOBATH HH(POPMAIHIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIOLIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIC MaTepHanbl), paccMaTpUBaTh IJIOOABHbBIC
IKOJIOTUYECKUE TPOOIIEMBI COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBICE M YCTHBIC COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(OPMALMIO H3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
L bronoriit kak Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 J’KuBbie cucTeMbI M X OpraHu3aIus 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41c292
. bubanoreka LIOK
3 XUMUYECKUI COCTaB U CTPOECHUE KIETKU 8 1 1 https://m.eds0o.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKHU 6 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
5 PasMHOXEeHNE 1 MTHANBUAYAJIBbHOE 5 1 bubnnoreka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 9 1 15 bubnuotexa [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 5 4

I[TPOT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 2 0 9 1
BOHOUHONHA DHOOHA https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 10 1 05 bubnnorexa [HOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYyKaroias cpeaa 5 1 bubmmorexa LIOK
P PyAOMaz cpel https://m.edsoo.ru/7f41cc74
bu6 K
4 Coo0111ecTBa ¥ DKOJIOTHUECKUE CUCTEMBI 10 1 hgp;jl;;rzii?u 17f41cc74
BIIEE KOJIMYECTBO YACOB I1
OBII] OJI CTBO YACOB 11O 34 9 55

I[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KouaunuecTBO yacon Hcnoab3oBanu
e
Ne Hara yIeKTpoHHBIe HHGPOBLIE  aG0paTopHOro
n/ Tema ypoka Bcer KoHTpoJbHBI IIpakTyecku H3y4YeHH oOpa3oBaTeibHbIE U 1 ppoBoro
I 0 e padoThl e padoTsl b pecypchl o0opynoBaHus
(uentp «Touka
pocTay)
bubmuorexka [JOK
https://m.edso00.ru/863e612
buomnorus B
1 1 2
CHCTOME Hayx https://m.edso00.ru/863e632
a
MeTo bl TO3HAHUS Hudposas
JKUBOU MTPUPOIBI. naboparopus
[IpakTuueckas Mo OMoJ0run
pabora Ne | bubnuorexa [JOK
2 «Henonesopartie 1 0.5 https://m.edso0.ru/863e612
Ppa3IUYHBIX )
METO/IOB NP -
W3Y4YEHUHU
OMOJIOTHYECKUX
00BEKTOBY
buonornueckne Br6morexa LIOK
3 CHCTEMEL, 1 https://m.eds00.ru/863e656
MIPOIIECCHI U UX 4
U3y4yeHue



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

XUMHUYECKUN
COCTAaB KJIETKH.

bubmuoreka [JOK

[udposas
nmabopaTopus

4 https://m.edso0.ru/863e674
Bona u o 1o OuoJ0Tun
MUHEPAIbHBIE COJTH
bubmuorexa [JOK
5 bextiat. Coctas i https://m.edso0.ru/863e6b7
CTpoeHHue OeIKOB 5
DepMeHTH — [Mudposas
Ouosornyeckue nabopaTopus
KaTaJau3aTophbl. 1o OMoJI0TUNU
JlaboparopHas
pabota Ne 1 bubnunoreka [JOK
6 «U3yuenue 0.5 https://m.edso0.ru/863e6b7
KaTaJIUTHYECKOM 2
AKTHBHOCTH
¢depmeHTOB (Ha
IpUMEpPe aMHJIA3hI
WJTU KaTajasbl)»
VINIeBOIEL. bubmuoreka [JOK
7 https://m.eds00.ru/863e687
JIntmaer
0
Hykentosbie bubmuoreka [JOK
8 https://m.edso0.ru/863e6d5
kuciaotrel. ATD c
O0001menue Mo bu6mmorekxa [JOK
9 teme " XUMHUYECKUi https://m.eds00.ru/863e6e8
COCTaB KJIeTKH" 8
10 Hcropust u MeTOIbI

HN3YUYCHUSA KIICTKU.



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

Knerounas teopus.

Knerka kax
LIEJIOCTHAS KUBasg
cucrema

Crpoenue
AYKAPUOTUYECKON
KJICTKU.
JlaGopaTopHas
pabota Ne 2
«3yuenue
CTPOEHUS KJIETOK

bubmuoreka [JOK

https://m.edso0.ru/863e6ff0

[udposas
nabopaTopus

10 OnoIornu

= pacTeHmi, 05 https://m.eds00.ru/863e716
KUBOTHBIX, TPUOOB c
u O6akTepuit moj
MHKPOCKOIIOM Ha
TOTOBBIX
MUKpOTIpenaparax
1 UX OITUCAHHECY
OBMEH BelecTs bu6mmorexa [IOK

12 https://m.eds00.ru/863e766
WA MEeTa0O0JIn3M c
DOTOCHHTES. bu6mmoreka [IOK

13 https://m.edsoo.ru/863e7c9
XeMoCHUHTE3 8
DHepPreTUIeCKui Bu6miorexa LIOK

14 https://m.edsoo.ru/863e7aa
oOmeH

e



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

JKW3HEHHBIN TUKIT
KineTku. [enenue
KJIETKU. MUTO3.

[udposas
nmabopaTopus

10 OnoIornu

JlaGoparopHas bubmuorexka [JOK
15 padora Ne 3 0.5 https://m.edsoo.ru/863e7dc
«Habmonenue 4
MHUTO32 B KJIETKaX
KOHYHKA KOpEIKa
JyKa Ha TOTOBBIX
MUKpOIIpEnapaTax»
1]31::;1;1;1;{1‘63 Oernica. bubnmoreka IIOK
16 https://m.edso0.ru/863e796
MaTPUYHOTO o
CUHTE3a
Tpancisis — bubmuoreka [JOK
17 https://m.edso0.ru/863e796
OuocuHTe3 Oenka o
Heknerounsie bubmuoreka [JOK
18 (OPMBI KHU3HU — https://m.edsoo0.ru/863e754
BUPYCBI 0
bu6mmoreka [IOK
dopmbl https://m.edso0.ru/863e81b
19 pa3sMHOKEHUs 6
OpPraHu3MOB https://m.edso0.ru/863e831
e
Hudposas
20 Meiio3 Bubmorexa IOK nabopaTopus

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

10 OMOJIOrUu



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO6pazoBanue u
Pa3BHUTHE MOJOBBIX
KJIETOK.

[udposas
nmabopaTopus

10 OnoIornu

g:gss;:::g;:ne' Bbubaunorexa LIOK
21 0.5 https://m.edsoo.ru/863e81b
pabora Ne 4 5
«M3y4yenune B
CTPOEHUSI TOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
WnauBumyansHoe bubmmorexa [IOK
22 pa3BHUTHE https://m.eds00.ru/863e843
OpraHU3MOB 6
I'eneTnka — Hayka Bu6moreka LIOK
23 © https://m.eds00.ru/863e86f
HACJIEACTBEHHOCTH 5
Y U3MEHYMBOCTH =
3aKOHOMEPHOCTH
HacJeq0BaHUS bubmuoreka [JOK
24 NPU3HAKOB. https://m.edso0.ru/863e887
Monoru6puaHOe 8
CKpEIIUBaHUE
Jurubpunxoe
;I;EESHBEIHHC' bubanorexka [IOK
25 https://m.edso0.ru/863e89a
HE3aBUCHUMOTO 4
HaCJIeI0BAHUS -

MIPU3HAKOB



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

26

Cuennennoe
HacJIeJOBaHHe
MIPU3HAKOB.
JlaGopaTopHas
paborta Ne 5
«3yyenune
pe3yIbTaToB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Jp0o30(QUIIBI HA
TOTOBBIX
MUKpOIIpenaparax»

0.5

bubmuorexa [JOK
https://m.eds00.ru/863e8c6
0

[udposas
nmabopaTopus

10 OnoIornu

27

I'eneruka nomna.
Hacnenosanne
MPU3HAKOB,
CIICTIJICHHBIX C
MOJIOM

bubmuoreka [JOK
https://m.eds00.ru/863e8c6
0

28

M3MeHYMBOCTb.
HenacnencrBennas
M3MEHYUBOCTD.
JlaGopatopHas
pabota Ne 6.
N3yuenue
MOAU(UKAITMOHHON
W3MEHYHBOCTH,
MOCTPOEHUE
BapUAIMOHHOTO
psaaau

0.5

bubmuoreka [JOK
https://m.edso00.ru/863e8efe

Hudposas
nabopaTopus

10 OMOJIOruu



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BApHUALMOHHOM

KpUBON»
HacnencrBennas [udposas
U3MEHYHBOCTb. nabopaTtopus
JlaboparopHas o Ouoyioruu
29 pabora Ne 7. 05 bubnmoreka [JOK
«AHanu3 MyTanui https://m.edsoo.ru/863e8efe
y Apo30(duIIbI HA
TOTOBBIX
MHUKpOIIpenaparax»
bubmuoreka [JOK
30 ['eHeTHKa YeOBEKA https://m.edso0.ru/863e8d7
8
O06o061mIeHne 1o
TeMe
31 «HacnencTBeHHOCT
b U U3MEHYHUBOCTD
OpPTaHU3MOBY
S T— bu6mmoreka [IOK
32 https://m.eds00.ru/863e921
HayKa | IPOIeCcC 4
Meropet bu6mmoreka [IOK
33 HOCTHACHI . https://m.eds00.ru/863e921
CCJICKIINH PaCTCHHM 4
1 YKUBOTHBIX
buorexnonorus kak bubmuoreka [JOK
34 oTpacib https://m.edso00.ru/863e933

MIPOU3BOJICTBA

6



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

OBIIEE KOJIMYECTBO
YACOB I1O
I[TPOTPAMME

34



11 KJIACC

KosmnuecTBo yacoB HUcnoab3oBanu
e
Ne Hara yIeKTPOHHBIe HHPPOBBIE  ;3G0paTopHOro
n/ Tema ypoka Bceer KoHTpoabHbI IMpakTnyeckn H3y4YE€HHU odpasoBaTe/IbHBIE U nudgpoBoro
n 0 e padoTsI e padoTsI A pecypchl oGopynoBaHus
(uentp «Touka
pocTay)
DOBONIOLIHS U bu6mmoreka [IOK
1 METOJIbI €& 1 https://m.edso0.ru/863ea20
U3y4eHUs e
Hcropus pazsurus bubnnorexka HOK
2 npe/ICTaBICHUN 00 1 https://m.edso00.ru/863e957
HBOJIIOLIUU 0
bubnnoreka IIOK
3 MHUKpO3BOITIOIHS 1 https://m.edso0.ru/863e9cl
€
[TomyAnuus kak [Mudposas
3JIEMEHTapHast nabopaTopus
eMHMIIAa BUJa U 1o OuoJsioruu
jf;ég;::;mﬂ bubmmoreka [IOK
4 1 0.5 https://m.eds00.ru/863e99c
pabota Ne 1 6
«CpaBHEHME BUJIOB -
1o
MOP(OJIOTHUECKOMY
KPUTEPUIO»



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

JBHoKy1IHE CUIIBI

bubnuoteka LIOK
5 (dnemenTapHbie https://m.edsoo.ru/863e9da
(bakTophI) 4
SBOJIIOIINH
EctecTBenHbIMI bubmorexa LIOK
6 https://m.edso00.ru/863e9ed
oT6op U ero Gopmal 0
PesynbTaTsl [Mudposas
HBOJIIOIIH: nabopaTopus
MPUCTIOCOOICHHOCT 1o OuoJ0TNUn
b OPTaHU3MOB U
3311%2;?;2:;1“& bubnmnoreka HOK
7 0.5 https://m.edso0.ru/863e9fd
pabota Ne 2
«Omnucanue €
IIPUCTIOCOOTIEHHOCT
Y Opra’usma u eé
OTHOCHTEJIEHOTO
Xapakrepa»
Hanpasnenus u bubmuoreka [JOK
8 yTH https://m.edso00.ru/863e9cl
MaKpOABOIFOIHH e
9 HeobpaTtumocts
HBOJIIOLUH
Hcropust )xu3HM Ha
10 3emie U METObI €€

N3YyUCHUA



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

I'unoressnr bu6nuoreka [IOK
11 IIPOUCXOKICHHUS https://m.edsoo.ru/863eaba
JKU3HH Ha 3emJie 6
PasBuTHe XHu3HM Ha Bbu6nuoreka [IOK
12 3emuie 1o pam u https://m.edso0.ru/863ea6b
nepuogam €
OCHOBHBIE 3TaInbl Hudposas
HBOJIIOIUH nabopaTopus
pacTUTEIHHOTO U 1o OMoJI0TUHU
’KUBOTHOTO MHUpa.
[IpakTnueckas bubnmnorexka HOK
13 pabota Ne 1 0.5 https://m.edso0.ru/863ea8b
«3yuenue %
HCKOMAeMbIX
OCTaTKOB pacTeHUi
Y )KHBOTHBIX B
KOJUTCKITHSIX)
CoBpemenHas bubmmorexa [JOK
14 crierena https://m.edso0.ru/863ea48
OpPraHUYECKOI0 o
MUpa
OBOJTIOLIUS bubmmorexa [JOK
15 YeJoBeKa https://m.edso0.ru/863eac?
(aHTpOTIOTEHE3) c
JIBroKy1me cuisl bubnnorexka HOK
16 (dbaxTopsr) https://m.edso0.ru/863ead4

AHTPOIIOTCHE3a

4



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

17

OCHOBHBIE CTaaNU
3BOJIFOLIUA
yeloBeKa

18

Yenoseueckue pachl
Y IIPUPOJHEIE
ajgalrTanmun
YyesioBeKa

bu6nuoreka [JOK
https://m.edsoo.ru/863eaea
2

19

O06o00611eHuE 110
TEME
«Bo3HUKHOBEHME U
pa3BUTHE KU3HU Ha
3emie»

20

21

22

OKoJorus Kak
HayKa

Cpenpl oOuTaHus u
9KOJIOTUYECKUE
(baxTopsl

AbuoTtnueckue
baxTopBbI.
JlaGopatopHas
pabota Ne 3.
«Mopdonornuecku
€ 0COOEHHOCTH
pacTteHui u3
pa3HBIX MECT
OoOUTaHUN.
JlaGopatopHas
pabota Ne 4.
«Bnusinue cBeta Ha

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

bu6mmoreka [IOK
https://m.edso0.ru/863eb10
e

[Hudposas
nabopaTopus

10 OMOJIOruu



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

POCT U pa3BUTHE
YEPEHKOB KOJIeyca»

BrOTIHeCKIe Bbu6nuoreka [IOK
23 https://m.edso0.ru/863eb34
baxTops
8
DKOJIOTHYECKHUE Undposasn
XapaKTEPUCTUKH nabopartopma
HOITYJIALHH. no 6uonorum
IIpakTrueckas
24 pabota Ne 2 0.5
«Iloacuér
MJIOTHOCTH
MOMYJISINI pa3HbIX
BHJIOB PAaCTCHUIN
Coo0iecTBa bubmuorexa [JOK
25 OpraHM3MOB — https://m.edso00.ru/863eb46
OMoIIeHO3 a
DKOJOTHYECKHE bu6mmoreka [IOK
26 CHUCTEMBI https://m.edso0.ru/863eb46
(9KOCHCTEMBI) a
OCHOBHBIE
MoKa3aTeNn
e
27 https://m.edso00.ru/863eb5f
nmupaMuJbl.
CpolicTBa 8
KOCHUCTEM.

Cykueccust



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

28 [Ipuponusie
9KOCUCTEMBI

29 AHTpPOIIOT€HHBIE
HKOCUCTEMBI

buochepa —
30 riio0agpHas
JKOCHUCTEMA 3EMIIU

3aKOHOMEPHOCTH
31 CYILIECTBOBaHUS
ouocdepsl

bu6nmoreka [IOK
https://m.edsoo.ru/863ebb5
e

bu6nmoreka [IOK
https://m.edso0.ru/863ebhd1
6

YenoBeyecTBO B

2
3 ounochepe 3emn

Cocy1iecTBOBaHUE
33 IPUPOJIBI U
YyeJI0BEYECTBA
O0001ICHNE TEMBI
«CoobmiecTBa 1
9KOJIOTHYECKHE

34

CHUCTCMBI»

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

34

2.5

bubmuorexa [JOK
https://m.edsoo.ru/863ebhal
e



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* buonorus, 10 knacc/ [Tornomapésa U.H., Kopuunosa O.A., Jlonmmaa T.E.; mox penakuuei
[Tonomapéoii M.H., O61mecTBO ¢ orpaHUYE€HHON OTBETCTBEHHOCTHIO M31aTeIbCKUi IIEHTP
«BEHTAHA-T'PA®»; Akunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

* buosorus, 10-11 xmaccel/ AnapeeBa H./I., O61iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«1OII MHEMO3H1HA»

* buosnorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., Pyounos A.M. u npyrue /Ilox pex.
[Taceunuka B.B., Akinonepsnoe obmectso «M3narensctBo «lIpocsemmenne»

METOAUYECKHUE MATEPHUAJIBI J1Sd YUUTEJA

1. [Tonomapesa 1.H., Kopuuiosa O.A., Cumonosa JI.B. - buonorus. 10 knacc. Meroguueckoe
nocobue.- M., Benrana - ['pad, 2019;

2. Ilonomapesa U.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc. Meroauueckoe
nocobue.- M., Benrana - I'pad, 2019.

3. I[lonomapesa 1.H. buonorus. 10 knacc. Pabouas Terpans. — M.; «Benrana-I"pad».

4. Tlonomapesa U.H. buonorus. 11 kmacc. Pabouast rerpans. — M.; «Benrana-I'pad».

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. «<Enunas xomteknus Ludpossix O6pasoBarenbHbix Pecypcosy (http://school-
collection.edu.ru/).

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

3. http://ebio.ru/ - DnexTpoHHbIi yueOHHK «Bromorus».

4. http://bio-ximik.narod.ru/bio/bio.htm - ctpoenue kieTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - 6uoxumus

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

7. http://nrc.edu.ru/est/r4/ - Guonoruveckas KapTuHa MHpPa

8. http://planete-zemlya.ru/ - Tlnanera 3emis

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

10. http://bio-nica.narod.ru/index.html - 6uonnka
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