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noc. Kuneabckui, 2023
IMOSCHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mMporpaMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUISL ONPEACICHUS
HOIX0/M0B K (DOPMHUPOBAHMIO COJEp:KaHUs ydeOHoro mnpenmera «buonorus» cocraBuin:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yabTaToB OOy4YeHHS U TPeOOBAHMN K YPOBHIO HMOJATOTOBKM BBIITYCKHHKOB, TOJIOKEHHUS 00
o0UIMX LEeNsIX M NMPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs 0 crienupuke OUOJIOrHuH,
e 3HAaYeHHWU B IO3HAHMU >KUBOH IMpPUPOJBI M OOECHEYEHMM CYLIECTBOBaHMS 4YEJIOBEYECKOI'O
oOuiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPENEICHbl OCHOBHbIE (DYHKLHHU MPOTPAMMBI
10 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosnoruu AaéT npeacTaBieHue O LelsaX, 00 olmel crpareruu o0y4yeHus,
BOCIIUTaHUsI M Ppa3BUTUS OOyyaroIIMXcs cpeacTBamMu ydyeOHoro mnpenmera «buonorusy,
onpezenser 00s3aTeIbHOE NPEIMETHOE COJEp)KAHUE, €ro CTPYKTYpY, paclpeieieHHe Io
paszenaM U TeMaM, PEKOMEHJyEMYIO MOCJIEI0BaTEIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTeJIbHOrO IMpolecca,
BO3PACTHBIX OCOOEHHOCTEN 00y4aroXCs.

B mporpaMme 10 OHONOTHHM TaKkKe YUYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATEIbHOCTU/yUeOHbIX JecTBUI 00ydaronmXxcs 1o
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa3oBaHUsL.

B nporpamme no 6umosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3Yy4eHMM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAyYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHUEHTAlMil  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHHMS,
NPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HaHUH O CTPOCHUHU KUBBIX CUCTEM Pa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOLINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJENIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOJYUYEHHBIX
3HaHUW B IOBCEIHEBHOM KM3HU AJIs1 pEIICHUs MPUKJIAJHbIX 33/1a4, B TOM 4ucie: TpodUIaKTUKN
HaCJIECTBEHHBIX  3a00JieBaHUN  4YeloBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpoaHOMl cpele,
aHamu3a BIMSHUSA XO3SHCTBEHHOM NEATEIBHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHCTEM. YCHUJICHHE BHUMaHMs K MPUKIAJAHOM HANpPaBIEHHOCTH Y4eOHOTro
npenMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00€CTeYeHUs YCIOBUM Ui peleHus
OJIHOM M3 aKTyaJIbHBIX 33/1a4 MIKOJBbHOTO OMOJIOrHYECKOTro 00pa3oBaHus, KOTOpasi Mpeanoaraer
¢dopmupoBaHHe y OOYyYarOIUXCs CIIOCOOHOCTH afaNnTUPOBAaTbCS K H3MEHEHHUSM TUHAMUYHO
pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOIIMXCS MPEICTaBICHUH O HAaydyHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3AAaET YCIOBHS Ui TO3HAHUS 3aKOHOB KMBOW TPHPOJIBI,



dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3omacHOro ooOpasa
KHN3HHU, SKOJJOITNYCCKOI'0 MbIIJICHUA, HCHHOCTHOI'O OTHOLICHUSA K JKUBOU npupoac U 4CJIOBCKY.

Bonpmioe 3Hauenne OHONIOrUST HMEET TaKXKe IJid pClICHUS BOCIHHTATCIIBHBIX U
pa3BUBAIOIIMX 33/1a4 CpeHero oluiero oopazoBanus, conuanuzanuu odyyarommxces. M3ydenue
Ounoaorun obecrnieunBaeT yCIIOBUS TUISI (dhopMupoBaHUs UHTEIJICKTYaJbHBIX,
KOMMYHHKAIIMOHHBIX W WH(QOPMAIIMOHHBIX HABBIKOB, ICTECTHUYECKON KYJIBTYPHI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEICTABICHUSAMH U3 JPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MM0OJI0KEHUS O MTpeIHa3HAYCHUH Y4eOHOTO
npenMera «buonorus» cocraBUIM OCHOBY Ui ONpEJeNieHHss MOJIXOAOB K OTOopy U
CTPYKTYPUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe TI0 OMOJIOTHH.

OT160p conepxkanus yueOHOro npenmera «bruonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaroluecs: JOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaYMMbIe U1 (hopMUpOBaHMs OOIIEH KyIbTYpbI, ONPEACISIONne
a/ICKBaTHOE TIOBEJICHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOJHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTelbHOCTH. Oco00€ MECTO B 3TOM cHUCTEMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHus, KOTOpble CIy>KaT OCHOBOM Juis (OpMUPOBaHUS
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHUsl.

CTpyKTYypUpOBaHUE COJCpKaHUS Yyd4eOHOro MaTepuaja B TporpamMme Io OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpPOBHEBON OpraHu3alMiid U HBOJIONHMHU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTo mnpeamera «BbHONOrHs» BBIIEICHBI CISAYIONINE COACpIKATEIbHBIC JINHUU:
«buonornsa xak HayKa. MCTOIII)I HAay4YHOI'O IMO3HAHUA, «Kietka xax Onomormuyeckas CHUCTEMAY,
«Opranmu3m kak Ouonoruyeckas cuctema», «CuctemMa U MHOrooOpasue OpraHMYeCKOro MUPAy,
«OBOIIOLIHS )KUBOH MPUPOABD), « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTIY.

Llens m3ydyenuss ydeOHoOro mpenmera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJICHUE
00y4JalImUMHUCA 3HAHUAMU O CTPYKTYPHO-(DYHKLIHMOHAJIBHOM OpraHu3alliyd >KMBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN UCIOIB30BaTh 9TU 3HAHMSI ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

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

OCBOEHHE OOYYalIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUYEHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWiaX, CHY>KallMX OCHOBOW st (OpMUPOBAHUS
HpeI[CTaBJ'IeHI/Iﬁ (6] eCTeCTBeHHO-Hay‘IHOi/JI KapTuHC MHpa, O MCTOAAX HAYYHOI'O IIO3HAHMHA,
CTPOEHUH, MHOT0OOpa3MH MW OCOOEHHOCTSIX HMBBIX CHCTEM Pa3HOrO YPOBHS OpraHU3alluy,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYYarOIIMXCs MMO3HABATEIbHBIX, WHTEIJICKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMM HAayYHBIX B3IJISIOB,
UJEN U TIOJIXO/I0B K U3YyYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aLUY;

CTaHOBIIEHHE Yy OOydYarommxcsi oOIed KyIbTyphbl, (QYHKIMOHATHHOW TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI HA
OCHOBAHWU 3HAHUU U OIlbITa, MMOJTYYCHHBIX ITPU U3YUCHUU 6I/IOJ'IOFI/H/I;

dbopMupoBaHKEe y OOYyYarONIUXCS YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAaHWA B TMPAKTUYECKOW MAESITENbHOCTH YEJOBEKa, PAa3BUTHUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI U arpOOHOTEXHOJIOTHIA;



BOCMHUTAaHUE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHUS YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00XOIMMOCTH OEpEKHOTO OTHOUICHHUS K HEl, COOIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUN
OMOJIOrMYECKHUX MCCIICIOBAHNM;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JJIsl TOBBIIMICHUS YPOBHS 3KOJOTHYECKOU
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

[IPUMEHEHNUE NPUOOPETEHHBIX 3HAHUU M YMEHUH B IIOBCEIHEBHOM JKU3HU JJIS OLEHKU
MOCJEICTBUIA CBOEU JEATENIFHOCTH IO OTHOIICHUIO K OKpYXaromed cpenae, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHUE Mep TPODHUIAKTHKY 3a00IeBaHU.

B cucteme cpennero o6uiero oopazoBanus «buonorus», nzydaemas Ha 0a30BOM YpOBHE,
SBIISICTCA 00SI3aTEILHBIM yUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB IPEAMETHOW OO0JIacTH
«EcTecTBeHHO-HAYYHBIC TPEIMETHIY.

Jns n3yyenust Ouosorun Ha 6a30BOM YPOBHE CpeJHEro o0Iiero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 xiacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak 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/ b1 TO3HAHUS KUBOM MPpUPObI (HAOIIOeHUE, SIKCIIEPUMEHT, OITUCaHHEe, U3MEPEHHE,
KJaccuukanms, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoOHCTpanum:

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

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOU ITPUPOJIBI».

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

[Tpaktueckass pabora Ne 1. «lcnonb3oBaHuE pa3iaMUHBIX METOAOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

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

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

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpraHU3alMM >KUBOMU
TPUPOBI».

Ob6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJBJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIIMM BOJBl M MUHEPAIBHBIX BellecTB B KieTke. [loanep:kaHne OCMOTHYECKOIO
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). XUMHUYECKHE
cBoicTBa 0enKkoB. bruonornyeckue GyHKIMU OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuusts  (epMEeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOpPOB.

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 YTII€BOJOB, OEIKOB U JUIHAOB 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 kiuerke. Kiierounass Tteopus — npumep 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 reneTnueckuii anmapar, CuCTeMa CHHTe3a OeJka.

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 (DYyHKIHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbsmku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxneHne MHUTOXOHAPUHA M IJIACTHI.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUYKHU, KIyTUKH. DyHKIMM OPraHouI0B KIETKHU. BritoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue sijipa: saaepHas 000JI0uKa, Kapuoria3ma,
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 XUMHYECKHX 3JIEMEHTOB B  HEXUBOW IPUPOIEH,
«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 kuciotel. JJTHK», «Ctpoenne monekynsl ATDy», «CtpoeHune 3ykapruoTHYECKON
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIETKN», «CTpOCHHE sApa KIETKU», « Y TIE€BOABDY, «JIunuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE /I TMPOBEACHUS HAOIIOICHUIM,
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. «M3ydeHHe CTPOEHHSI KJIETOK DPACTECHHUH, >KUBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUSA (SHEPTeTUYECKH 0OMEeH) — JIBe 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. CperoBas u TeMmHOBas Haszbl ¢orocuHTeza. Peakuuu ¢dorocuHTes3a.
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. 3HAUYCHHE XEMOCHHTE3a JJIA KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buapl. KucinopoaHoe oxkucieHue, WIM  KIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi otkpeiTus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYCcoB. bakrepunodaru. bonesnun
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc nMMyHOepUIINTa YeTOBEeKa

(BY) - Bo30oymurens CIIMJla. OOpaTHas TpaHCKpHIIHS, peBEpTaza W HUHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«JHepreTnueckuii oomen», «Xmnopomiact», «Dorocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1wuka Bupyca CIIHMla, Oaxtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHe KIETKW», MOjieThb cTpykTypsl JIHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiav KU3HEHHBIM 1uKka kieTtku. MHTepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOMKEHUS U MHIWBHUIYalbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wimetkn — muto3. Cramuu mwurtosa. [lporiecchl, mpoucxonsiyde Ha pa3HBIX
CTaJMsIX MUTO3a. BHOJIOrHYECKUI CMBICT MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

®opMbl  pa3MHOXKEHMSI OpraHM3MOB: Oecroysioe ©  TmojoBoe. Buasl  6ecmonoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BET€TATUBHOE PAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHMPOBAHHUE OPraHU3MOB, €r0 3HAUYECHUE A
CEJICKLIUU.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
xpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE Me03a.

["amerorenes — mporecc 00pa30BaHUS MOJOBLIX KIETOK Y KUBOTHBIX. [10JIOBBIE JKeNe3bl:
CeMEHHUKHU U smuHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u1,
SUIEKIIETKa) — ClepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHUS SHIEKICTOK U
crepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHOHAIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHA Y MMO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusHMe cpenasl Ha pa3BUTHE OPraHHU3MOB, (AKTOPHI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JleMoOHCTpanum:

Tabmuubl u cxembl: «@OPMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHE pacTeHui», «/leneHne KieTku
Oakrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHue XpOMOCOMBI», «KIeTOUHBIH LMK,
«Penmukanus THK», «Mutosy, «Menos», «lIpsamoe u HenpsMoe paszButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJI0BEKa», K OCHOBHBIE CTaJUN OHTOT€HE3a».

OO6opynoBaHue: MUKpPOCKON, MHKporpenaparbl «CrnepMaTro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka Muekonuramoolero», «KapuokuHe3 B KiIE€TKax KOpeUIKa JyKa», MarHUTHas
Mojienb-anmaukanus «/lenenue knetkn», moaens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MUTO3a B KJIETKAaX KOHYMKA KOpeEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnast pabora Ne 4. «M3ydeHwe CTpOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U U3MEHYHUBOCTH OPraHU3MOB.

IIpenmer m 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
HMOPHUOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCHiiCKuX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUUYECKUH, MOJEKYJIIpHO-
reHeTuuecknii). OCHOBHbIE T€HETUUECKUE NTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOH eIMHO-00pa3us rTuOpHUI0B MepBoro nokojaeHus. [Ipasumino
JOMMHHMPOBaHMs. 3aKOH pAacIIEIUICHWs] NpU3HAaKoB. [mnore3a uuctorel ramer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIN3UPYIOLIEE CKpEIlBaHUE.
Vcnonb30BaHue aHATU3UPYIOLIETO CKPEIIMBAHU JUTsl ONPE/IETICHUs TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mno cLemIEHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue cluerieHns TeHOB B pe3ysbTaTe KPOCCUHTOBEpa.

XpOMOCOMHasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OINpEAEIEHUE N0Ja. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHJIbI ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIUPHUKAIMOHHON H3MEHYHBOCTH.
Bapuanuonsslii psn v BapuanmonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE TIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.

HacnenctBenHas, iy reHoTunuyeckasi, "3MeHUYMBoCcTh. KoMOMHAaTHBHAS M3MEHUUBOCTbD.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kiaccu¢pukanuss MyTaluii: TeHHble, XpPOMOCOMHBIE, T'€HOMHble. YacToTa U



MPUYHHBI MyTaluid. MyTtareHHbie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEIACTBEHHOU
n3MmenunBocty H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IUTOr€HETUYECKUH, OMOXUMHUYECKHUM, MOJEKYJISApPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/ieJICHUE TIE€HOTHIA: IIOJHOT€HOMHOE CEKBEHHPOBAHME,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-ananmmu3a. HacnencTBeHHsle 3a0o0ieBaHUS
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHOM MpPeapacloiokKEHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuueckue U TeHepaTUBHbIE MyTauuu. CTBOJIOBBIE KJIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKH, MPO(PUIAKTHKH U JICUCHHUS] TeHETUYECKIX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTHPOBAHHWE. 3HAYEHHE MEAMIIMHCKONM TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

[Moptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmunpl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«lurnbpuanoe ckpemuBanue», «L{UTOIOrHUECKHE OCHOBBI JUTHOPHIHOTO CKpPEIIMBAHUS,
«Merios», «B3aumMoaencTBie ajielibHbIX T€HOB», «['eHeTnueckne KapThl PaCTEHUM, JKMBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIJIEHHOIO C MOJOMY,
«Kapuotunsl yenoBeka M IKHUBOTHBIX», «Bumbl wusMeHunBoctu», «MoauduxaronHas
U3MEHYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTuka rpynn KpoBu», «MyTalloHHas
MU3MEHYUBOCTDY.

Ob6opynoBanue: MoAeTU-aNIUIMKaLUU «MoHoruopuaHoe ckpeuBanue», «HemnonHoe
JOMUHUpOBaHue», «JluruOpunHoe ckpemuBaHue», «llepekpéct XpoMocom», MHUKPOCKON U
MuKpornpenapar «Jlpo3oduna» (Hopma, mytauuu GopMbl KPbUILEB U OKpPacKu Telna), repdbapuit
«I"opox MOCEeBHOW.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEIIMBaHUS Yy IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopHnast pabota Ne 6. «M3yueHne Moau(pUKaIMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BApPUALIMOHHOTO PsI/1a U BAPUALIUOHHON KPUBOI.

JlaGopatopHass pabora Ne 7. «AHanu3 MyTanuMii y JApo30QWiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipouecc. 3apoKICHUE CelNeKIUU U goMecTukanus. Yuyenue H. U.
BaBuioBa 0 LEHTpax NPOUCXOXKIEHUS U MHOT0o00pa3usi KyJIbTYpHBIX pacTeHuid. LleHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAMBUIYAIbHBIM OTOOPHI B CENEKLUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. bIM3kopoACTBEHHOE CKpeIMBaHNEe — MHOPUIUHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTopuauHr. OtnanéHHas rubpuauzanuss U e€ yCHexu.
HckyccTBEHHBI MyTareHe3 M IOJIY4YEHHE IMOIMILIONI0B. J[OCTM)KEHHs CEJNEKLUU DPACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosioruss Kak oTpacib MPOWU3BOACTBA. ['€HHAas HHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsle
KYJIbTYpbl. MUKpPOKJIIOHAJIBHOE pa3MHOXEHHE pacTeHui. KiloHMpoBaHUE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHE M 3Thdyeckue npodiemer. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOTOOOpasusl KyJbTYpPHBIX
pacteHui», «llopoabl ToMamIHUX KUBOTHBIX», «COpTa KyJbTYPHBIX pacTeHul», «OTaanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonorun», «Kiaetounele KyJabTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSKU IJI0JI0B U KOPHEIUIOJAOB AUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SUCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHHUS CENEKLUUU PACTeHHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (pepMy, COPTOUCIBITATENBHBIM y4acTOK, B TEILUIMYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUs U €&
MecTO B Orosoruu. BiusiHue 3BOIIOLIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U JPYTUX HaYK.

CBuzerenbcrBa dBomonuH. [laneoHToNOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexoiHble (opMbl. bruoreorpaduueckue: cxoiacTBo
U paznnume GayH U Qiiop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJACTBA U pa3auuus 3MOPHOHOB Pa3HBIX BHUJOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEeH Y BCEX OpraHM3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIoKymime Cuibl 3BOJIIOUMU BUAOB 1o JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYypCcoB, HeompenenéHHas HW3MEHUMBOCTb, OOphOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunreruyeckas teopust spoonun (CTO) u e€ ocHOBHBIE MTOJIOKEHUS.

MuxkposBomtonus. [lomynanusa kak eIMHULA BUAA U DBOJIIOLIUN.

JBwxymue cuiibl ((hakTophl) HBOJIONUM BUAOB B NpHpoje. MyTallMOHHBIM mpolecc U
KOMOHMHATHBHAsT HW3MEHYUBOCTh. [lomymsiiuoHHble BOMHBI U Apedd reHoB. M3zonauusa u
MUTpaIus.

EcrectBenHblii oTO0p — Hampapistomuil ¢daktop 3Bomonuud. DopMbl eCcTeCTBEHHOTO
otbopa.

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

Bun u BumooOpazoBanue. Kpurtepuum Buga. OcHOBHbBIE (POPMBI BHJI000pa30BaHMS:
reorpagpuuecKkoe, IKOJIOTrHUECKOE.



MaxposBomonus. PopMbl 3BOMIONUH: (QHUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienapHasi. HeoOpaTuMocTh 3BOMTIOIMH.

[IpoucxoxkaeHre  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHasi paJauaius.
JdemoHcTpanuu:

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

Tabmuiplr u  cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emie», «3apoJIbIlin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «DopMbl OOpsObI 32 CYIIECTBOBAHUEY,
«EcrecTBeHHbBIld  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue mOpos
JKUBOTHBIX), «ITomynsiumy, «MyTanuonHas U3MEHUYHUBOCTbY, «ApoMopho3bD»,
«Mnnoananranuny, «OO0mas aereHepauus», «JBrkymue cuibl 3Bomtonun», «Kapra-cxema
mapuipyta nytemectBus Y. [lapsuna», «bopbba 3a cymectBoBanue», «IIpucnocobieHHOCTH
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HA0Op IUIOA0B U
ceMsiH, Kosutekuus «lIpumMepsl 3alUTHRIX MPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIeNb «OCHOBHbBIE
HAIPAaBIICHUS IBOIIOLUNY, 00bEMHAs MoJieb « CTpOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOJIEKIHs «DOpPMBI COXPAaHHOCTH HCKOIIAEMBIX
KUBOTHBIX U pacTeHMiD», Mozaens anmuukauusa «llepekpéct xpomMocom», BiaKHbIE IpenapaThl
«Pa3Butne Hacexomoro», «Pa3BuTue nArymkm», Mukpornpenapat «Jlpozoduna» (HOpMa,
MyTaluu GOPMBI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

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

JlaGopatopHass pabota Ne 2. «Omnucanue npUCHOCOOTIEHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KU3HU Ha 3emJie.

JloHay4HbIe TPEJICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rumore3bl BOSHUKHOBEHUS
XKHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUecKass 3BONOLMA. AOHMOTEHHBIN CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJtonnK. HavanbHble aTansl Ouonorudeckoit sBostonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Pa3Butne >xu3Hu Ha 3emie 1o 3paM u nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPJTOBUKCKHUH,
CUITypPUNCKUH, I€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKkas dpa U €€ IepUOAbL: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pacTUTEIBbHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid U >KUBOTHBIX. [losiBneHwue,
pacuBEeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

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

OBojronusl 4eloBeKka. AHTpOMOJOrusi Kak Hayka. Pa3BuTue mpelcTaBieHHd O
IIPOUCXOXKIECHNUN YesloBeKa. MeToibl u3ydeHus aHTpornorenesa. CXoAcTBa U pa3indus 4eJ0BeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.



Jewxkymue cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYHMBOCTH M
ecTecTBEeHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUI TPy/la, MBIIUICHUE,
peub.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMEIbIH,
UenoBexk npsmoxondmuii, YenoBek HeanaepTaiabckui, YemoBek pa3zyMublid. Haxomgku
MCKOTMIAeMbBIX OCTATKOB, BPEeMsl CYyIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpOIeOoHaHas (eBpa3uiicKasi), Herpo-
aBcTpajioujiHas  (9KBaTOpUAJIbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIICCTBOBAHUS.
EnuncTtBo uenoeueckux pac. Kpuruka pacusma.

JdemoHcTpanuu:

[Hoptpetsr: @. Penn, JI. ITacrep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuner u cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kieTka», «KuBoTHag KieTka», «lIpokapuoTrhueckas KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YeloBeKa M YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAaXOJO0K
MPEJKOB COBPEMEHHOrO 4YeloBeKay», «/[peBHeitmme moam», «/peBrue moan», «llepBbie
COBpPEMEHHBIE JII0In», «UeoBeuecKre paco».

O6opynoBanue: wmynsku  «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpYIuit
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPhI, pyOnina, ckpebiia), TeOXpOHOJOrnIecKas Ta0uIla,
KOJUTEKIUs «POPMBI COXPAaHHOCTH UCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

[TpakTuueckast padota Ne 1. «M3ydyeHne MCKOMAEMBIX OCTATKOB PACTEHHH U KHUBOTHBIX B
KOJUIEKLIHASX).

DKCKypcusi «DBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WIH
KpaeBeuecKuil Mmy3en).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK HaykKa. 3aJadyd W pas3/elibl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKa.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs, IMOYBEHHas,
BHYTPHUOpPraHU3MEHHasl.

Oxonorudeckue (akropsl. Kimaccudukamus skogoruyeckux (GakTopoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTECHHBIE. J[eCTBHE IKOJIOTHIYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (akTOpel:  CBET, TEMIIeparypa, BIWKHOCTb. DOTONMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMBbl.

buotnueckue  Qaktopel. Bumbpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYPEHLHUS,
XUITHUYECTBO, CUMOMO03 U ero ¢gopMmel. [lapazutusm, koonepamus, MyTyalTu3M, KOMMEHCATHU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIM3M, HeUTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTHKUA MOmyssiuid. OCHOBHBIE TOKAa3aTeNy TOMYJISIIUH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MuTpanusd. JuHamuka
YUCJIICHHOCTHU MOMYJIALNU U €€ PEeryIIsIiusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['ekkens.



Tabmumpl u cxemsl: kapta «[Ipupogubie 3081 3emuny, «Cpeasl 0OMTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llonmynsauum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJIALUU
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTCHUI U3 PAa3HBIX MECT
0oOUTAHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

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

Tema 4. Coo011ecTBa M DKOJOrH4YeCKHe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunbl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocucremsl). [loHsTHe 00 sKOcHcTEME M OHOreoleHO3e.
@OyHKUMOHAIbHbIE KOMIIOHEHTbl 3IKOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopor BemiecTB M NOTOK 3IHEPrUM B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKLUS. OKOJOTMYEeCKHE NHpaMHJIbl: HPOJYKIHUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOHYMBOCTb, CAMOpEryJisLus, pazsurue. Cykueccus.

[IpuponHbie 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. OJKOcHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMBl. buosoruueckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akTop ycroiuuBocTd skocucteM. CoxpaHeHHe OMOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

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

CocymiecTBoBaHuE NMPUPOJIBI U ueroBedecTBa. CoxpaHeHue OMopazHooOpa3ust Kak OCHOBA
ycroifunBoctu 6nocdepsl. OCHOBAa PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU peCypcamMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «[lumesble nenu», «bHoIEHO3: cocTaB U CTPyKTypa», «IIpupogHsie
coobmiectBay, «llemn mnuTaHus», «OKoNOrMYecKas mnupamuaa», «buochepa u yenoBex»,
«JKocucreMa IMIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jecay, «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHblE BO3JEUCTBUS HA IPUPOLYY,
«BaxHeimme MCTOYHHMKM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmmias
cocrasisirolas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHuKoBbI 3G dexT», «PakTophl
PaaMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «Oomas cTpykTypa ouochepr», «Pacrpoctpanenne
x®u3HH B Onochepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriaepomga B O6mocdepe»,
«Kpyroeopot a3zora B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUS «Tunuunsle OMOIICHO3bD», repOapuii
«PactutenpHbie  cooOmecTBa»y, Koulekiuu — «buonenosy, «BpeauTtenn — BakHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYyJbTYyp», TepOapu M KOJUJIEKIMHM pacTeHU U  KHUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpylaM oaHoro Buja, KpacHas kaura Poccuiickon
Deneparun, N300pakeHHsI OXPaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA ITIPOI'PAMMBLI 110 BUOJIOTHMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOECHHMS NpeaMera «buonorus» BblIEIEHBI
CIENYIOIIUE  COCTaBIAIONIME: OCO3HAHHWE OOYYaIOIIUMHCS  POCCUMCKOM  IpakJIaHCKOU
UJECHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTWH, LEJCHANpPABICHHOE pa3BUTHE BHYTPEHHHUX
yOXKICHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPHUUECKHUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOyYarouuxcsi pyKOBOICTBOBAThCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMU, MMpUCymuruMu CHUCTEMCEC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC IIJIAHBI.

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 HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHefI no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXEHUS K 3aKOHY W IIPABOIOPSAIKY, YEIOBEKY TPyJda U CTapIIEMy ITOKOJECHUIO, B3aMMHOIO
YBOKEHHS, OEpPEeKHOTO  OTHOIICHHWS K  KyJIbTypHOMY  HACIeIUI0 U  TPaJAuLUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JImuaOCTHBIC PE3YIbTATBl OCBOCHUSA yq€6HOF0 npeamMeTa «brnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIMUXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMM, IIO3UTUBHBIX BHYTPEHHUX
yOeXKICHHUI, COOTBETCTBYIOUIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIIBHOCTHU B IMPOLCCCE pain3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIUTATEIHHOMN JACATCIIBHOCTH, B TOM YHCJIC B 4aCTHU:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
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
MOJI0KEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCIEIOBATEIbCKUX 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(hOPMUPOBAHHOCTH POCCHUICKOM TPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 M MaMATHUKAM MPUPOAbL,
JIOCTH>KeHUsIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJ0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA 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¢(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STHUYECKOTO TTOBEACHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUas ICTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOIMOHAIBHOTO BO3/IEMCTBUS AKUBOM IPUPOABI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbl 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHHE U peajn3alus 3JJ0pOBOro U Oe30MacHOro o0pasa KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHass ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY H IICUXHUYECKOMY 3I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3IOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HApKOTUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
JIeATETbHOCTb;



UHTEpEC K pa3iuyHbIM chepam mpodeccnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyAyIIel Ipodeccuu 1 peaarn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE OMbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXHBIX IMOCJIEICTBUMN AJIsi OKPYXKAIOIIEeH cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U MMy Te nX pelieHus;

CHOCOOHOCTH HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MNpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
MpaBWJI TOBEJEHUSI B MPHUPOJE, HAMpPaBICHHBIX HAa COXPaHEHHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NCHCTBUN, NMPUHOCALIMX BPEI OKpY’KAIOUIeW MPHPOIHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MpPEeIIPUHUMAEMBbIX
JNEHCTBUI U IPeIOTBpAILATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIBITA
NEeSITeTbHOCTH  OKOJIOTUYECKOH  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
MO3HABATENIbHON, KOMMYHUKATHUBHOW M COIMAIBHON MpPakTHUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHSI HAyKM M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JMalore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpPILICHCTBOBAHUE S3BIKOBOW M YATATEIBLCKOW KYJIBTYPBI KaK CPEJICTBA B3aMMOJICHCTBHUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

NOHMMaHue cnenu(uku OMONOrMH Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpEe KaK O eIWHCTBE TPUPOABI, UYeIOBEeKa W OOIIecTBa, B TIO3HAHUM ITPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOW LMBMIIM3ALMU: 0OecreueHus
HOBOT'O YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTUS YEJIOBEUECTBA, MIOUCKA MyTeH BbIXOJA U3 II100aNbHbBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTMYECKUX 3HAHUH B IEJSAX MOBBIIMICHUS OOIIen
KYJBTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAIHLHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

NOHMMaHHE CYIIHOCTH METOJIOB MO3HAHHWS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalW3a M OObBACHEHHs SBJICHUMN
OKPYXaIoIIer0o MHUpa M MPOUCXOJAMMX B HEM H3MEHEHUH, yMEHHE JAelaTh O0OOCHOBAHHbBIE
3aKIIIOYCHHS] Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOMIUXCS MAHHBIX C IIETbI0 TTONyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIPHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS JUISl peIIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIHIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIbHOCTH, TOTOBHOCTHh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWA 10 OHWOJOTMHM B COOTBETCTBHH C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHs yuyeOHOro mnpeamera «buonorus» BKIIOYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33pEHHs OOyYaroIUXcsd MEXKAUCUUIUIMHAPHBIE
(MeXTpeMeTHbIE) 00LIeHayYHbIE TOHATHS, OTPAXKAIOUIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenu(uKy METOJ0B MO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, IpPOILlecC, CHCTeMa, HAayuHbId (DaKT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUE, U3MEPEHUE, HKCIEPUMEHT U JPYIUX), YHUBEpCAIbHbIC
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYJATUBHBIE), 00eCIEUHUBaIOIINE
¢dopmupoBaHre (HYHKIIMOHAIBHONW T'PAaMOTHOCTH M COLMAIBHOW KOMITETCHIIUH OOYYaroIIuXCs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OCBOEHUS IMPOTPAMMBbI CPEIHEro 00Iero o0pa3oBaHMs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMU /1ICHCTBUSAMM:

1) 6a3oBbIe JJOrHYeCKHeE JIeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJlM3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPM OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaIN3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEeHHUs1), PacKpbIBaTh CMBICH OHMOJIOTHYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU MOHSITUSIMHU);

ONpEACIATh LENN JEATENbHOCTH, 3a7aBasl NapaMeTpbl M KPUTEPUU HX JOCTHXKEHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYyXJIEHUS (MHAYKTHUBHBIE, JEIyKTHBHbIC, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B pacCMaTpUBAEMbIX SIBICHMSX, (POPMYIUPOBAThH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOILIEHHH B M3y4YaeMbIX OMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUMH PasHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IUIaH pELICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LENSM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBaTh M BBINOJHATHE pPabOTy B YCJIOBHUSIX pEaJbHOT0, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATENbCKHE TEHCTBUS:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEIOBATENBCKON U MPOEKTHOW AEATEIIHOCTH, 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 3a7aud B OOPa30BaTENBbHOW IEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
rUNoTe3y €€ pelleHus, HaXOAWUThb AapryMEHThl [Uld JJ0Ka3aTelbCTBA CBOUX YTBEPXKICHHH,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATh IIOJYYEHHbIE B XOJE€ pEUIeHMs 3aJaud pe3yJbTaTbl, KPUTHUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh 1IEJICHANPABICHHBIN MOMCK IMEPEeHOCa CPEACTB U CIIOCOOOB JeicTBUSA 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/1a4M, JOIYCKAIOLIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHANM3UpPOBaTh MH(OPMALMIO pa3IUMYHBIX BHJIOB U (HOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ounonoruueckoit HHGOpMaIuu, HEOOXOIMMOM JIJIsl BHIITOJIHEHUS yUE€OHBIX 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, JUarpamMmbl, TAOIUIbI, PUCYHKH U IPYTrOe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W TMPeoOpa3oOBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€30MaCHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHKAIIMN BO BCEX cepax >KM3HH, aKTUBHO y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpe/ylaraéMoil 3ajadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, IMOHUMATh 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, NPOSIBIATh 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 HCIIOJIb30BaTh 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
BO3MOXKHOCTEH Ka)KJI0T0 YJeHa KOJUIEKTHBA;

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBIATh IJIaH JEMCTBUM, pacupeneisTh poJid € y4€ToM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIAJAa U KaXJO0r0 Y4aCTHHKA KOMaHJbl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PAa3IMUHBIX CHUTyalusX,
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 OMOJOIMYECKMX 3HAHUH LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHPOBaTH COOCTBEHHBIE 337ayll B 00pa30BATENbHOM JEATETBHOCTH 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 JIMYHBIX MPEANOUTEHHIA;

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 POIIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, UCIIOIB30BATh MPUEMBI pedIieKCun
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

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

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yIbTaTOB AEITEIbHOCTH;

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 MO3UIMH APYTOTo YeIOBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMmMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHSA, YMEHUS U
CrocoObl JEMCTBUIM 1O OCBOEGHMIO, HMHTEPHpPETAMUd U IPeoOpa3OoBaHUIO 3HAHUM, BUIbI
JEeSTeIbHOCTH 1O IMOJyYCHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4eOHBIX
CUTyallUsIX, a TaKKe€ B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO TOAaM O0yUYCHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpeamera «buonorus» e 10 knacce
JIOJIKHBI OTPaXKaTh:

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 BKJIA/I€ POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs peleHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opraHus3M, Merabomu3M (0OMEH BEIIeCTB W  NPEBpallleHHe JSHEPruH), TOMeocTa3
(camoperynsinusi), YpOBHEBasi  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoyKIys), HACIEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHE;

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

YMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHHS B OMOJOTMU: HAOJIIOJICHHE M ONHCaHHE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss M TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3yJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATH,
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
IpEeBpalleHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHE MPUMEHATh MOJTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM 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
UCTIOJIb30BaHUS JIOCTHKCHUN COBPEMEHHOW OHONOTHM M OMOTEXHOJIOTHH JUIsl palMoHaIbHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHusI HAaClIe0BAaHUs PU3HAKOB Y OPraHU3MOB;

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

yMEHHE KPUTHYECKH OILICHHBATh W HHTEPIPETHUPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJIepKaHUsA, BKIIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHHS M3 PA3IMYHBIX HMCTOYHHKOB (CPEICTBA
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas
OMoNoTHYeCcKyl0 HH(GOPMAMI0O W3 HECKOJIBKMX HWCTOYHHUKOB, TPAMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

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 rPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh CO/Iep)KaHNE OMOJIOTHUECKUX TEPMUHOB U IOHATHI: BHI, TIOMYJISIIHS,
reHo(oH, DBONIONMS, JBWXKYIUE CHIBI ((aKTOpBI) 3BOJIONUHU, MPUCIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, peIyLIeHTbI, LIeNU MUTaHUs, SKOJOrHuecKas mupamMmua, ouoreoreHos, ouocdepa;

yMEHHE W3naratb Owuonorndeckue Teopun (dBomronmoHHas Teopust Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBaHus riaBHBIX HampaBiieHUH u mytel sBomtoruu A. H. CeBeprioBa, yuyeHus o
6uocdepe B. . BepHaackoro), onpenensTe 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, BBIJBI)KEHUE THUIOTE3bl, BBISBIECHHE 3aBHUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYYEHHBIX pEe3ylbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBIBOJIBI HA OCHOBAHHUH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BHJIOB,
HOMYJISAUN, TMPOJYLUEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHW3MOB, NEHCTBHS JKOJIOTHYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SYHEPTHH B IKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYIOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB 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 (IIETIN MMUTaHUA);

YMEHHE BBINOJHATH J1a0OpaTOPHBIE U NpaKTU4YecKue padoThl, COOMIOAATH MpaBHUiIa MpPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATH W WHTEPIPETUPOBATH HH(POPMAIHIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpeACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIC MaTepHanbl), paccMaTpUBaTh IJIOOABHbBIC
IKOJOTUYECKUE TPOOIIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBICE M YCTHBIC COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(OPMALMIO M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Konrposbuesie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
buonorus kak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKuBbie cucTeMbl U UX OpTaHU3aLUA 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 bubnrorexa LIOK
https://m.edsoo.ru/7f41c292
Pa3mHOXeHMEe 1 MHINBUIYaTbHOE Pa3BUTHE 5 1 1 bubmuoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M1 U3MEHUNBOCTD 3 1 15 bubmmoteka IIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
Pe3epBHOE Bpems 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 2 §) 9 1 1
POTOHHORHAA BHOMOTIA https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMmbl ¥ OKpyrKarolas cpeaa 5 1 bubmmorexa [IOK
p Py ta cpea https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTMUYECKHUE CUCTEMBI 9 1 bubmmorexa [IOK
m https://m.edsoo.ru/7f41cc74
5 PesepBHOE BpeMs 2 bubmorexa [IOK
P p https://m.edsoo.ru/7f41cc74
BHIEE KOJIMYECTBO YACOB IT
OBbI1] O CTBO CO O 34 3 95

[NPOTPAMME



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

INIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Konrpoar Ilpakruu  [lara
o/ Tema ypoka Beero Hire ccKIte Wsysenus o0pa3oBaTe/IbHbIE
pecypcsl
padoThI padoThI
bu6mmoreka [IOK
1 Buosorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoabl mo3HaHus )kuBoi npupoasl. [IpakTuueckas
2 pa60TI:1 Ne 1 «I/IcnonbsoBaHI/IIc): ;)a;[mqmzx METOJIOB NpHU 1 0.5 bubmorexa LIOK
https://m.eds00.ru/863e6122
U3yYeHUH OMOJIOTHYECKHX 00BEKTOBY
3 buonorudeckue cuctemsl, IPOLECCH U UX U3YYEHUE 1 bubmorexa IOK
’ https://m.eds00.ru/863e6564
4 XHUMHUYECKUH COCTAB KJIETKH. Boja 1 MuHepasibHbIE CONU 1 Brbmiorexa LIOK
https://m.edso0.ru/863e674e
bu6mmoreka [IOK

5 benku. CocTaB U cTpoeHUE OCITKOB 1 https://m.edso0.ru/863e6b72
depMeHThI — OMOJIOTHYECKHE KaTallu3aTOPhI.

5 JlaGopatopHas pabota Ne 1 «/3yueHune kaTanuTH4ECKOM 1 05 bubnuoreka [IOK
aKTHBHOCTH (DepMEHTOB (Ha MpUMepe aMHJIa3bl HITH ' https://m.edso0.ru/863e6b72
KaTaasbl)»

bubmuorexa [JOK

! . 1 https://m.edso0.ru/863e6870

bu6mmorexa [IOK

8 Hyxnemropste knexoret. ATO 1 https://m.edso0.ru/863e6d5¢c

9 Uctopus u metonbl nu3ydenus kierku. Kinerounas 1 bub6nuorexa [IOK



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

teopusd. Knerka kak 11e10CcTHas )KuBasi cucrema

https://m.edso0.ru/863e6e88

CtpoeHune syKapruoTHUYecKor KieTku. JlaboparopHas
pabora Ne 2 «M3yueHue cTpoeHus KIETOK paCTeHUH,

bubmuoreka [JOK

10 ’KUBOTHBIX, [PHOOB U OAKTEPHUil 110l MUKPOCKOIIOM Ha 05 hitps://m.eds00.1u/B636T0
’ https://m.edso0.ru/863e716¢
TOTOBBIX MUKPOIIpENapaTax U UX ONMHCAHHUE)»
1 KonrtponbHas pabora o remam: «bronorus kak Hayka.
XUMHUYECKUH COCTAaB U CTPOCHUE KIICTKUY.

12 OOMeH BeleCTB WK META00IN3M bubmorexa [IOK
https://m.edso0.ru/863e766¢
bu6mmoreka [IOK

13 dorocrTes. XemocHres https://m.edso00.ru/863e7c98

14 DHepreTudyeckuii o0OMeH bubmorexa LIOK
https://m.edsoo.ru/863e7aae

JKu3HEeHHbIN UUKI KIETKH. [lenenne kaeTku. MuTos.
15 JlaboparopHas pabota Ne 3 «Habnrogenue Mutosa B 05 bubnnoreka [JOK
KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX https://m.edsoo.ru/863e7dc4
MUKpOTIpenaparax»
bu6mmoreka [IOK

16 buocunres 6enka. Peakius MaTpudHOr0O CHHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK

17 Tpancasuis — Guocites Geka https://m.eds00.ru/863e796e

18 Hexknerounsle GOpMBI )KU3HU — BUPYChI bubmorexa IOK
https://m.eds00.ru/863e7540
bu6mmorexa [IOK

19 DopMBbI pa3MHOKEHUS] OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e

20 Meiios bu6mmorexa [IOK

https://m.edso0.ru/863e7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue 1 pa3BUTHE TOJOBBIX KIETOK.
OmnonorBopenue. Jlaboparopuast padora Ne 4

bu6mmoreka [IOK

21 «M3y4yeHne CTpOEHUS MOJIOBBIX KIIETOK HA TOTOBBIX 05 https://m.edso0.ru/863e81b6
MUKpOIIpenaparax»

22 WNHnuBuayansHOE pa3BUTHE OPraHU3MOB bubmorexa LIOK

https://m.edso0.ru/863e8436
KonTponbhas pabota no Temam: «Ku3HenesTebHOCTD

23 KJIeTKU. Pa3MHOXK€HNE U UHJIMBUyaJIbHOE Pa3BUTHE
OpPTaHHU3MOBY.

24 ['eHeTHKa — HayKa O HACJIEJICTBEHHOCTH U bubnnoreka [JOK
U3MCHYMBOCTH https://m.eds00.ru/863e86f2

o5 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bubnuorexa [JOK
MOHOTHOPUAHOE CKPEIIHBAHUE https://m.eds00.ru/863e8878
JurnbpuaHoe ckpemBanue. 3aKOH HE3aBUCUMOTO bubnnorexa [HOK

26
HacJIeJ0BaHHs IIPU3HAKOB https://m.edso0.ru/863e89a4
CuenneHHoe Hacle0BaHUEe TPU3HAKOB. JlabopaTtopHast

97 pabota Ne 5 «/3yuenue pe3yabTaTOB MOHOTHOPUAHOTO U 05 bubnunoreka [JOK
JUTHOPUIHOTO CKPEIIMBAHHS Y APO30(HIIBI Ha TOTOBBIX ' https://m.edso0.ru/863e8c60
MUKpOTIpEnapaTax»

28 I'enernka nona. HacnenoBanue Npu3HAKOB, CLETUIEHHBIX bu6mmoreka [JOK
C MOJIOM https://m.edso0.ru/863e8c60
M3menunBocTh. HenacneacTBEHHAs U3MEHUYHUBOCTb.

29 JlabopaTtopHnast pabota Ne 6. 3yuenue 05 bubnuoteka [JOK
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH, TIOCTPOCHUE https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO PsZia U BapUAIIHOHHOW KPUBOI
HacnencrBennas I/ISMeI—f‘-II/IBOCTB. JlabGopaTopHas pabota BuGmmorexa LOK

30 Ne 7. «AHanu3 MmyTtanuil y Apo30¢puiIel Ha TOTOBBIX 0.5

MUKpOIIpenaparax»

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK

31 Teteriica enosexa L https://m.edso0.ru/863e8d78
32 KonTponpHas padora no Teme: «HacnencTBeHHOCTD 1 1
U3MEHYMBOCTH OPTaHU3MOBY»
33 Ceexuus Kak Haylfa 1 nponecc. MeToibl U JOCTUKEHUS 1 bu6mmoreka [IOK
CCIIEKIIUU PACTEHUH M KMUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus Kak orpacis NpOU3BOICTBA 1 Bubmorexa LIOK
https://m.edso0.ru/863e9336
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KJIACC

Ne KosmnuecTBo yacoB
JIeKTPOHHBbIE HU(POBHIE
Konrpoar  Ilpakruuec /[lara
Tema ypoka oOpa3oBaTejibHbIE
n/ Bcero HbI€ KHe H3Yy4YeHUs
pecypcsbl
I padoThI padoThI
1 DBOJIIOLMS U METOJIbI €€ U3yUECHUS 1 bubmmorexa LIOK
H A Y https://m.eds00.ru/863ea20e
2 HcTopus pa3BuTHS NpeAcTaBlIeHU 00 IBOIIOLUN 1 bubmmorexa LIOK
PP pea B https://m.edso0.ru/863e9570
3 MUKPOIBOITIOLMS 1 bubmorexa LIOK
P H https://m.edsoo.ru/863e9cle
+ | snomoums, MaGopemopra paora e | «Cpamnerne 1 03 bimorers L1OK
HiH- patopHai b - P ' https://m.edso00.ru/863e99c6
BHJIOB 110 MOP(OJIOTHUECKOMY KPUTEPHIO)
5 JIBuoKyIye cuibl (3NeMeHTapHbIe (PaKTOPhI) IBOITIOLIUN 1 bubmmorexa LOK
it P P B https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOP U €ro hopMbl 1 bubmorexa LIOK
P P https://m.edsoo.ru/863e9ed0
Pe3ynbrarhl 3BONIIOIUHI: TPUCTIOCOOIEHHOCTD
7 OpraHu3MOB H BUA000pa3oBanue. JlaboparopHas padora 1 05 bubmuoreka [IOK
Ne 2 «Onucanue mpuUCOCOOICHHOCTH OpraHu3Ma U eé ' https://m.edsoo.ru/863e9fde
OTHOCUTEILHOTO XapaKTepay»
8 Hanpasnenus u nytu MmakposBosronuu. Heo6paTumocTsb 1 bubmuoreka [IOK
IBOJTIOIIMU https://m.edsoo.ru/863e9cle
9 KonTponpHas paboTa mo Teme: « IBOTIOIUOHHAS 1 1
OHOJIOTHUS.
10 WcTopust xu3Hu Ha 3emiie U METObI €€ U3yUeHus 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

bubnunorexa LIOK

11 I'unoTe3bl NPOUCX0KACHUS )KU3HU Ha 3eMie httos://m.eds00.ru/863ea5a6
12 Pa3BuTHe )u3HM Ha 3eMJIe 110 3paM U [epuoiaMm bubamorexa LIOK
https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl HBOJTIOLMH PACTUTEIBHOIO U
13 KUBOTHOTO Mupa. [IpakTrdeckas padora Ne 1 «3ydyeHue 05 bubmuorexa [IOK
HCKOITaEMBIX OCTATKOB PACTEHUI M YKUBOTHBIX B https://m.edsoo.ru/863ea8bc
KOJUIEKLIASX
14 CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa Bubmmorexa IOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) Bubmmorexa IOK
https://m.edsoo.ru/863eac2c
16 JIBmokytnue cuibl (hakTopbl) aHTPOIOTreHe3a Bubmmorexa LIOK
https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJIMH BOJIIOLUH YeJIOBEKa
18 UYenoBeueckue pachl U IPUPOJHBIE AN TAllUU YEJIOBEKa bubmorexa LIOK
https://m.edsoo.ru/863eaea2
19 KontponbHas pabora 1o reme «Bo3HukHOBEHHE U
pa3BUTHE KHU3HU Ha 3emiie»
20 DKOJIOrus KaK HayKa
21 Cpenbl 06uTaHus U SKOJIOrHYecKre GaKkTopbl ﬁgg:l;l/(;:e;asiorﬁ/g 63eafec
Abunornueckue gaxtopsl. JlaboparopHas padora Ne 3.
29 «Mopdodonornueckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX 05 bubmuoreka [IOK
MecT obutanusy. JlaboparopHas padota Ne 4. «Biusiaue https://m.edsoo.ru/863eb10e
CBETa Ha POCT U pPa3BUTHE YEPEHKOB KOJIEyCa»
23 buotnueckue hakTopsl bubamorexa [IOK

https://m.edso0.ru/863eh348



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

DKOJOTMYECKHUE XapaKTEPUCTUKHU HOMYJISALNH.

24 [IpakTrueckas padota Ne 2 «Iloacy€T mioTHOCTH 1 0.5
TIOITYJISIUH pPa3HBIX BHIOB PACTEHHID
25 Coo0riecTBa OpraHu3MOB — OHOIIEHO3 1 ﬁgg:ﬁ:?;iiﬂljm 63eb46a
bubmuorexa [IOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.e dscﬁ).ru 1363eb46a
97 OcHOBHBIE HOKaezaTeJm 3KOCHUCTEMBI. DKOJIOTHUYECKHUE 1 bubnuoreka [IOK
nupamuibl. CBoiicTBa skocucteM. Cykieccus https://m.edso0.ru/863eb5fa
28 [Ipupoanbie 3KOCHUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rimobdanpHas 3xocucTeMa 3eMiTn 1 ]t?tl/tlsgl;llcr::.eelijasi?'ﬁm 63ebb5e
31 3aKOHOMEPHOCTH CYIIECCTBOBaHUS OMOChepsh 1 brbmmorexa LIOK
https://m.edsoo.ru/863ebd16
32 YenoeuecTBo B 6rochepe 3emnu 1
33 CocymiecTBOBaHHE TTPUPOJIBI M YEIOBEYCCTBA 1 bubnuorexa LOK
https://m.edsoo.ru/863ebale
KonTponbHas pabota mo Temam «OpraHu3Mbl U
34 okpy>karotas cpeaa. CooOIiecTBa U IKOJIOTHIECKUE 1
CUCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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

YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYEHUKA

1.  Ilywmno#, B.K. buonorus. YrnyOnennsiii yposens. 10 knace. Yuebuuk / boponun
[1.M., Beicouxkas JI.B., Ipimimun .M. u ap. (mox pea. Lllymuoro B.K., IpiMmmuna I.M.). —
2-e u31. — M.: [Ipoceemenue, 2020. — 368c.

2.  llywmuoii, B.K. buonorus. YrimyOnennsiii ypoens. 11 knace. Yuebuuk / boponun
I1.M., Beicoukas JI.B., Ipviun .M. u ap. (mox pea. lllymuoro B.K., [Ipimmuma I.M.). —
2-¢ u3a. — M.: Ilpoceemenue, 2020. — 383c.

3. buonorwus. [Ipaktukym. 10 — 11 xmaccer: yue0. mocoodue mjst 00meodpa3opar.
opranuzanuii: yriay0:a. yposers / .M. Ipimmuir, O.B. Cabnuna, JI.B. Beiconkas, I1.M.
Boponun. — 3-e uzn. — M.: Ilpocsenienne, 2017. — 143c.

METOJJUYECKHUE MATEPUAJIBI J1J151 YYUTEJISA

1. EI'D. Buonorus: remaruueckuii cOopauk 3aganuii/ mox pen. I'.C. Kanunosoi. — M.
Hammonansnoe obpazoBanue, 2012. — 256 c. — (EI'D. ®UIIHN — mkone).

MawmontoB C.I'. buonorus: [TocoOue ans noctynarommx B By3sl. — M., 1996.
Tetinop A., I'pun H., Crayt V. buonorus. T. 1 — 3. — M.: Mup, 1996.

buonorus. [IpoBepounsie TecThl U 3aganus. 6-11 k1. Boarorpaa «Yuurens» 2009r.
buonorus. 5-11xn. Boarorpan «Yuutens» 2009r.

buonorusa. EI'3, Mockpa «9kxcmoy, 2008r.

No abkowd

I''A. Anenvmuna, ®@.K. Anensiminn «I'enetuka B 3amauax», Mocka «['mooyc» 2010r.

HUDPOBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MUHTEPHET

1. http://window.edu.ru/ - ennHOE OKHO AOCTyIIa K 00pa30BaTEIbHBIM pecypcam
(uH(DOpMAITHS O TOATOTOBKE K YPOKaM, CTaHIapThl 00pa3oBaHusl, HHOOPMAIIHs O HOBBIX
y4eOHUKaxX U y4eOHBIX OCOOUSX).

2. http://lwww.biologiya.info - uadopmannonuslii BeO-caiit (00yueHre OHOTOTHH).
3. http://www.1september.ru - Be6-caiiT «O0beaUHEHHE TTEAarOTMYECKUX U3MaHui
«IlepBoe ceHTAOps» (CTaThH 1O OMOJIOTUMB CBOOOTHOM JIOCTYTIC, UMEETCS TAKKE apXHUB
craTein).

4.  http://www.school-biologiya.org/ - nadopmMannoHHO-METOIUUECKOE H3TAaHUE TI0
OMOJIOTHH.

5. http://www.km-school.ru/ - Mynstunopran komnanuu «Kupumt u Medoaniiy

6.  http://www.eidos.ru CaiiT ieHTpa JTUCTaHIIMOHHOTO 00yUYeHHs «DH10Cc»

7. Wsyuaem Ouosoruto http://learnbiology.narod.ru 8 https://uchi.ru

9 https://resh.edu.ru

10  https://lwww.yaklass.ru/p/biologia

11  https://videouroki.net/blog/biologia/2-free_video

12 https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/

13 http://school-collection.edu.ru

14  bubmmoreka [JOK



http://school-collection.edu.ru/

