MYHUIHUITAJIBHOE BIO/ZKETHOE OBIIEOBPA3OBATEJIBHOE YUPEX/JIEHUE
JATBKOBCKAS CPEHSIS OBIIEOBPA3OBATEJ/IBHAS HIKOJIA Ne 1
JATBKOBCKOI'O PAUOHA BPAHCKOUM OBJIACTH

Annomauusn K paéoueii npozpamme
y4e0OHOro mpeaMeTa «OuOoIOTHsDY

Pabouas mporpamMmMa ydueOHOro mpeameTa «OHOJIOTUsI» cOcTaBieHa Ha ocHOBe: dDenepanbHOrO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIapTa OCHOBHOIO OOIIEro 0Opa3oBaHMs; OCHOBHOU
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus;

JlanHast mporpamMma 00eCTIeUnBACTCS TMHUECH YI4eOHO-METOINYECKIX KOMIUIEKTOB 110 OMOJIOTUI
mns 10-11  xmaccoB  mon  penaknuein  B.B.  Ilaceynuka, BblyckaeMoOW — M3/1aTE€ILCTBOM
«IIpocsemeHue».

Ilenp w3yueHus: ydeOHOTO mpenamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JarIMMUCS 3HAHUSMH O CTPYKTYPHO-(QYHKIIMOHATBHONW OpPraHU3allii KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHne yMEeHUN UCIIONE30BaTh ATH 3HAHUS JJISl TPAMOTHBIX JIGHCTBUIN B OTHOIICHUU
00BEKTOB )KMBOU TIPUPOJIBI U PEIICHUS PA3IMIHBIX KU3HEHHBIX TTPOOJIEM.

JlocTxkeHne ULenW W3y4YeHHs ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
oOecreunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

OCBOEHHE O0YUYaIOIIUMUCS CUCTEMbI 3HAaHUN O OMOJIOTUYECKUX TEOPHUSX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MTPABIIIAX, CIY>KAIUX OCHOBOU JJIs (DOPMUPOBAHHMSI TIPEICTABICHUN
0 €CTeCTBCHHO-HAYYHOH KapTHHE MUPA, O METOJIaX HAyYHOTO TIO3HAHMSI, CTPOCHHH, MHOTO00pa3un
U OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YPOBHS OpPraHHU3allMH, BBIJAIOIIMXCS OTKPBITHIX U
COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTHH;

dbopMupoBaHHE Yy OOydYaAIONIUXCS TO3HABATEIbHBIX, HHTE/UICKTYAIBHBIX W TBOPYECKUX
CIIOCOOHOCTEH B Ipollecce aHalu3a JAHHBIX O IMYTSIX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJISIOB,
UeH U MOIX00B K U3YYEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIiH;

CTaHOBJIEHUE Y 00yYaromuxcs o0mei KynbTypbl, (QYHKIIMOHAILHON IPaMOTHOCTH, pa3BUTHE
YMEHHI OOBSCHATH W OLICHWBAThH SIBJICHHS OKPYXKAIOMIETO MHpa KHBOW MPHPOJIBI HA OCHOBAHUHU
3HAHWI U OIBITA, MMOJIYYCHHBIX TP U3YYCHUN OMOJIOTHH;

dbopMupoBaHue y OOy4aromMxcs YMEHUW WIUTFOCTPUPOBATh 3HAYEHHE OUONIOTHUECKUX
3HAHUM B TPAKTUYECKOW JI€ATETbHOCTH 4YEIIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCTIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEIOBEKOM >KHBOW TIPHUPOIBI,
HEOOXOUMOCTH OEpEeKHOTO OTHOIICHUS K HEeH, COONMIOJIEHUSI 3TUYECKUX HOPM TPH MPOBEICHUU
OMOJOTUYECKHX UCCIICIOBAHMIA;

OCO3HAHWE IEHHOCTH OWOJIOTMYECKMX 3HAHWW I TOBBINICHUS YPOBHS JKOJOTHYECKON
KYJIBTYPBI, JUISI JOPMUPOBAHUS HAYIHOTO MHUPOBO33PCHHS,

NPUMEHEHUE NPUOOPETEHHBIX 3HAHUM M YMEHHI B TOBCETHEBHOW >XU3HU JUIS OIICHKHU
MOCNEACTBUI CBOEH JEATETbHOCTH IO OTHOIICHHIO K OKpYXKawIled cpeae, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHNE Mep TPODHUIAKTHKY 3a00IeBaHU.

B cucteme cpeanero o6miero obpazoBanus «buonorus», mzydaemass Ha 0a30BOM ypOBHE,
ABISIETCS 00s3aTeNbHBIM YYEOHBIM TPEAMETOM, BXOISAIIMM B COCTaB MPEAMETHON o0nactu
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHI.

Jlnst m3ydeHust OMoJIOruu Ha 6a30BOM YPOBHE CPEIHETO 001Iero oOpa3oBaHuUsi OTBOIUTCA 68
yacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 yaca (1 yac B Hezednto).



B 10 ximacce. Marepuan Kypca OHOJIOTHH TI0 KJIacCaM PacIoiaraeTcs CIeAYIOIIM 00pa3oMm:

B 10 knacce .........

Pabouast mporpaMma COAEP>KUT CIACAYIOMINE Pa3/ICIIbI:
1. buonorus kak Hayka.
2. )KuBbl€ CUCTEMBI U UX OPTraHU3MBI.
3. X¥UMHUYECKHUI COCTaB U CTPOCHUE KIIETKHU.
4. Xu3HenesaTeIbHOCTh KICTKH.
5. PasMHOXEHHE M MHAUBUAYAIbHOE Pa3BUTHUE OPraHU3MOB
6. HacieiCTBEHHOCTh M U3MEHYHMBOCTh OPTaHU3MOB.
7. Ceneknust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.
B 11 xiacce
Pabouast mporpaMma COAEP>KUT CIACAYIOIINUE Pa3/ICIIbl:
1. DBoaOIMOHHAS OHOJIOTHSL.
2. BO3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMUI€.
3. Opranu3Msl U OKpyXkarolas cpeja.
4. Coo0111ecTBa U YKOJIOTMYECKUE CUCTEMBI.

[IpeaycMoTpeHsl clieayronue BUIbl KOHTPOJIS: BXOAHOW U MPOMEXKYTOUHBINA (MIPUIIOKEHUE
3 PII).
PaGouas mporpamma oOcCykJeHa W MPUHATA PEIICHHEM METOAMYECKOTO OObEeIUHEHHS U

COTJIaCOBaHA 3aMECTHUTENIEM JTUPEKTOPA IO yueOHO-BOCITUTATEIHHOM padoTe

Hara: 30.08.2023



MYHUIHUITAJIBHOE BIO/ZKETHOE OBIIEOBPA3OBATEJIBHOE YUPEX/JIEHUE
JATBKOBCKAS CPEHSISI OBIIEOBPA3OBATEJ/IBHAS HIKOJIA Ne 1
JATBKOBCKOI'O PAUOHA BPAHCKOUM OBJIACTH

Brimucka
13 OCHOBHOI 00pa30oBaTebHON IPOrpaMMbl OCHOBHOTO 00IIero 0opa3oBaHus

PACCMOTPEHO COI''TACOBAHO
peIeHneM METOUIECKOTO 00heTHHECHUS 3amecTuTenb qupekTopa mo YBP
yuuTese OMoIOTuH, XUMHUH U reorpadun I'. B. CononoBmykoBa

Jlaproruna H. A pyk.MO 30.08.2023 r.

mpotokoa oT 30.08.2023 1. Nel

PABOYAS ITPOTPAMMA
y4eOHOro npeamMera «bromorus
JUTSL CPETHEroro o011ero oopa3oBaHus

Cpoxk ocBoenus mporpammsl: 2 roga (10-11 kmaccer)

CocraButenu: Mamenoa H. A., T'omerieBa H.M.,
yuuTens OMOJIOTHH

NpeKTo T|/| @HKO MoanncaHo umdppoBoit noanmchIo:
Brinucka Bepra 30.08.2023 e. Da p p L Sekron Tt Feoman Vaanosis
Hupekrop I'. . Tumenko [e pMaH VIBaHOBWNY [JaTa: 2023.10.26 13:31:51 +03'00'

2023 .



HOACHUTEJBHASA 3AIINCKA

IIpu paspaboTke mnporpamMmel IO OHOJOTUHM TEOPETUUYECKYID OCHOBY JUIS
ONpeAENeHUs] IMOAXOJ0B K (OPMHUPOBAHUIO COAEpXKaHUS ydyeOHOro MpeaMeTa
«buonorus»  cocraBwiM:  KoHUentyaidbHble — mosiokenus ~ PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJeH, CoAep aHus, pe3yIbTaTOB 00yUeHHs U TpeOOBaHUM K
YPOBHIO IOJATOTOBKHM BBITYCKHUKOB, MOJOXEHUS 00 OOMMX WENsIX W MNpUHLUIAX,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro 00Iero o0pa3oBaHUs
B Poccuiickoit deneparuu, a Takke MOJOXKEHUS O crieruduKe OMoJIOTuH, e€ 3HaAUCHUU
B TMO3HAHWUU JKMBOM TMPHUPOABI W OOECIEUEHUH CYIIECTBOBAHHUS YEIOBEYECKOrO
obmiectBa. CorjacHO Ha3BaHHBIM TIIOJIOKEHHSIM, OIpPEAEICHbl OCHOBHBIC (DYHKIHU
IpOrpaMMBl 110 OHMOJIOTHUHU U €€ CTPYKTYpa.

[IporpamMma no Ouonoruu Aa€T MpeAcTaBlIeHUE O LENAX, 00 oOIlIel cTpaTeruu
oOy4eHMs, BOCIIMTAHUA U Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHU Y4YE€OHOrO MpeameTa
«buonorusy, ompenenser o00sA3aTeNIbHOE NPEIMETHOE COJEpPKAHHUE, €ro CTPYKTYpY,
pacupeneineHue 1o pasleraM M TeMmaM, PEKOMEHAYEMYIO II0CIEIOBATEIbHOCTD
U3Y4YEeHHs Y4yeOHOro Marepuana ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX
CBs3€M, JIOTMKM  OOpa3oBaTeNbHOrO  IPOLIECCa,  BO3PACTHBIX  OCOOEHHOCTEU
o0yyarommxcs.

B nporpamMme mo OMOJIOTMM TakX e YYWUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U  MNpPEIMETHBIM pe3ysibTaraM oOOy4eHUs B
(OpMHPOBAHUN OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIBHON J€ATEIbHOCTH/yUyEOHbBIX
JENUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B nporpamme no Ouonorum (10—11 kmaccel, 0a30BbIi ypOBEHb) pealn30BaH
NPUHIUI T[PEEMCTBEHHOCTH B HW3Y4YEHUM Ouoyioruu, Onaromaps uyeMy B HeH
IIPOCMATPUBAETCSl  HANPABICHHOCTb HA  pa3BUTUE  3HAHWM, CBSA3aHHBIX C
(GbOopMHpPOBaHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS, LIEHHOCTHBIX OpUEHTALUN
JUYHOCTHU, FKOJIOTUYECKOTO MBIIUICHHUS, NPEICTAaBIECHUN O 3J0pOBOM 00pase >KU3HU U
OEpeXXHBIM OTHOIIIEHUEM K OKpYyKarouiehd mnpupoaHoit cpene. Iloatomy Hapsgy c
U3y4eHUEM OOLICOMOIOTMYECKUX TEOPUH, a TAK)KEe 3HAHUI O CTPOEHUU >KUBBIX CUCTEM
Pa3HOIO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IPOLECCOB B IIpOrpamme
no OWOJIOTMM yNEJIeHO BHHUMAaHHE UCIOJb30BAaHUIO IMOJIYYEHHBIX 3HAHUUW B
MOBCEHEBHOM >KM3HU AJI PEIICHUs MPUKIAIHBIX 33/1a4, B TOM 4yucie: NpodUIakTUKU
HACJIEJICTBEHHBIX 3a00JIEBaHUI YeIOBEKa, MEAMKO-TEHETHUECKOTO KOHCYJIbTUPOBAHUS,
00OCHOBaHUS SKOJOTUYECKH 11€7ecO00pa3HOro MOBEACHHS B OKPYKAIOIIEeH MpUpOTHON
Cpele, aHauu3a BIMSHHUS XO3SMUCTBEHHOM JAESATENBHOCTH YEJIOBEKAa HA COCTOSIHUE
MPUPOAHBIX M HCKYCCTBEHHBIX JKOCHUCTEM. YCHJIEHUE BHUMAaHUA K MPUKIATHON
HaIpaBJIECHHOCTH y4eOHOro mnpenMera «buoyorus» MNPOAUKTOBAHO HEOOXOAMMOCTBHIO
oOecrieueHuss YCIOBUU Ji pEIIEHUs OJIHOM M3 aKTyaJbHbIX 3aJa4 IIKOJIbHOTO
Ouonoruueckoro  obpazoBaHus, KOTopas  mpeamnoiaraeT  (GOpMHpOBaHHE Y



oOydaromuxcst  CIIOCOOHOCTH  aJanTUPOBAThCSl K M3MEHEHUSM  JMHAMUYHO
Pa3BUBAIOILETOCS] COBPEMEHHOI'O MHPA.

buonorust Ha ypoBHE cpeaHero o6iiero oOpa3oBaHUsI 3aHUMAET Ba)XHOE MECTO.
Ona obOecrneurBaeT (GOpMHUpPOBAHUE y OOYYAIOMIMXCA TMPEJCTABICHUN O HAyYHOU
KapTUHE MUPA, pacIMpsieT U 0000IIaeT 3HAHUS O KUBOU MPUPOAE, €€ OTIUUUTEIbHBIX
MIPU3HAKaX — YPOBHEBOM OpraHM3allid U 3BOJIOLHH, CO3MAET YCIOBHUS JUJIS: IMO3HAHMS
3aKOHOB KMBOW MPHUPOABI, POPMUPOBaHUS (YHKIIMOHATHLHOW I'PaMOTHOCTH, HABBIKOB
3I0pOBOro M 0€30MmacHOro odpasa KU3HH, IKOJIOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO
OTHOUIEHUS K )KUBOW MIPUPOJE U YETOBEKY.

Bonbioe 3HaueHre OWOJNOTHST UMEET TakXKe ISl pEUICHUS BOCHUTATEIbHBIX U
pPa3BUBAIOIIMX 33Ja4 CPEAHEro OOIIero 0O0pa30BaHUA, COIMATU3ALNN O00YyYarOIIUXCS.
Nzydenne Ouonornu obecrneuynBaeT yClIoBUs sl (GOPMUPOBAHUS MHTEIUICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYPHI,
CHOCOOCTBYET HMHTETpAllMM OMOJOTMYECKHX 3HAHUN C NPEACTaBICHUSIMH W3 JAPYTUX
y4eOHBIX MPEAMETOB, B YAaCTHOCTH, (PU3MKH, XUMUU H reorpaduu. HazpaHHbie
MOJIOKEHUSI O MpPEJAHA3HAYEHUU y4eOHOro mnpeamera «bHONOTHs» COCTaBHIA OCHOBY
IUIsL  ONpENENeHUs] MOAXOJOB K OTOOpY M CTPYKTYPUPOBAHHUIO €ro CoJepKaHus,
IPEJICTaBICHHOTO B IpOrpaMMe 1o OMOJIOTHH.

Otb6op conepxkanusi ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYUIECTBJIEH C MO3UIUI KYJIbTYPOCOOOPA3HOTO MOJIX0/a, B COOTBETCTBHHU C KOTOPBIM
oOy4Jaroniyecsi JAOHKHBI OCBOMTH 3HAHUA W YMEHUS, 3HAYUMbIE 11 (DOPMHUPOBAHMS
oOuieil KylbTypbl, ONpENESIONIe aIeKBAaTHOE MOBEJACHUE YEJIOBEKAa B OKpY)Karollen
INPUPOIHON cpele, BOCTPEOOBAHHbIE B IOBCEAHEBHOM JKU3HM U TPAKTUYECKOU
nestenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHWM 3aHUMAlOT AJIEMEHTHI
collepKaHUsl, KOTOpBIE CIIy>)KaT OCHOBOW 1Jii (DOPMHUPOBAHMSI MPEACTABIECHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHUpa M ILIEHHOCTHBIX OPHUEHTAUAX
JUYHOCTHU, CIIOCOOCTBYIOIIUX TYMaHU3AIMKU OMOJIOTHYECKOTO 00pa30BaHMUS.

CrpykTypupoBaHHe cofepxaHus ydeOHOTO MaTepuaia B IporpaMMme 1o OHoiIoruu
OCYILIECTBJICHO € Y4Y€TOM MPUOPUTETHOTO 3HAYEHUsI 3HAHUUA 00 OTIMYUTEIBHBIX
OCOOCHHOCTSIX KWUBOW TPHUPOJIbI, O €€ YpPOBHEBOM OpraHu3ainvu u HBOJONUU. B
COOTBETCTBUM C 3TUM B CTPYKType yuyeOHoro mnpeamera «buosorus» BbIAeIEHbI
CIEAYIOIIME CoJepXkKaTelbHble JHHUU: «buonorus kKak Hayka. MeToJbl HAy4YHOTO
no3HaHus», «KieTka kak Omosornueckas cucreMay, «OpraHu3M Kak OHOJIOTHYecKas
cucteMa», «CucreMa M MHOroo0Opasue OpPraHMYeCKOro MHpay, «IBOJIOLUS >KUBOM
MPUPOIBDY, « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTHUY.

lens wu3yuenuss ydebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJIAJICHUE OOYYAIONUMUCS 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHATBHOW OpraHU3aIiiu
’KUBBIX CUCTEM PA3HOTO paHra U MPUOOPETEHUE YMEHHUM MCIIOJIb30BaTh ATU 3HAHUS IS



IPaMOTHBIX JIEWCTBHIA B OTHOIIEHUN OOBEKTOB KUBOM MPHUPOABI U PEIICHUS PA3TUIHBIX
KU3HEHHBIX TIPOOJICM.

JlocTmkeHne 1enu u3ydeHus ydeOHoro mpenmera «buosnorus» Ha 0a3oBoM
ypOBHE 00€creunBaeTCs peleHuEM CIeAYIOINX 3a/1a4:

OCBOCHHE O0YYAIOIIMMUCS CUCTEMbI 3HAaHUN 0 OMOJOTUYECKUX TEOPUSIX, YUCHUSIX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTE€3aX, MpaBWJIaX, CIyXalluX OCHOBOWM IS
dbopMUpOBaHUS TPEICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METOoJaX
HAyYHOT'O [IO3HAHUS, CTPOCHUH, MHOT0OOpa3uh U OCOOCHHOCTAX IKHUBBIX CHCTEM
pPa3HOTO  ypOBHS  OpraHU3allM, BBIJAIOIIUXCS  OTKPBITUSX U COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;

dopMupoBanne y OOydalOmIUXCs TO3HABATENIbHBIX, WHTEIJICKTYyalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCEe aHaNM3a JAaHHBIX O IMyTSAX Pa3BUTHS B OMOJIOTHH
HAyYHBIX B3IJISZIOB, MJIEH U MOJXOJOB K M3YyYEHHUIO JKMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3allvy;

CTaHOBJICHHE Y 00yYalOIUXCs 00IIel KyJIbTypbl, (PYHKIIMOHAIEHON IPAMOTHOCTH,
pa3BUTHE yMEHHH OOBACHATH W OIICHUBATH SBJICHHS OKPYKAIOIIETO MHpa >KHUBOMN
MIPUPOILI HA OCHOBAHWH 3HAHWU U OTIBITA, TIOJYYCHHBIX MPU N3YUCHUN OMOJIOTHH;

dbopmupoBaHre |y OOydalOIIMXCA YMEHUW  WJUIIOCTPUPOBATH  3HAUCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKON JEATETLHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUNA U arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM JKHBOM
IPUPOJIbI, HEOOXOAUMOCTH OEpEKHOr0 OTHOUIEHHS] K HEH, COOIIOACHUS STUYECKUX
HOPM IIPU MTPOBEICHUHN OMOJIOTUYECKUX UCCIIEI0BaHUM;

OCO3HaHWE IICHHOCTH OHWOJIOTMUECKUX 3HAHWM I TIOBBIINICHHUS  YPOBHS
HKOJIOTMYECKOH KYIBTYPHI, A7 (GOPMUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHMM M YMEHHMM B TOBCEAHEBHOW >KM3HU IS
OLCHKHM TMOCJIEACTBUM CBOEH AEATEJBHOCTH MO OTHOLIEHHUIO K OKPYXKAKOILIEW Cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE U COOJIOJIeHHEe Mep NPODUIAKTUKU
3a00s1eBaHUM.

B cucreme cpegnero oOmiero obpasoBanus «buosorus», uzydaemas Ha 0a30BoM
YpOBHE, SBISETCS O00sS3aTeNbHBIM yUeOHBIM MPEIMETOM, BXOJSIIMM B COCTaB
npeaMeTHOU 06sacTu «EcTecTBeHHO-HAyYHBIC TTPEAMETHD».

Jlnst u3ydenuss Ouosioruu Ha 0a30BOM YPOBHE CpefaHEero ooOiero oOpa3oBaHUs
otBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hezento), B 11 knacce — 34 gaca (1
4ac B HEJEIIO).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OWMOJOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMH H
JIPYTMMH €CTECTBEHHBIMU HayKaMmu, (unocodueit, STUKOM, 3cTeTUKON 1 npaBoMm. Ponb
Ouonorun B (HOPMUPOBAHMM COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTonpl mO3HaHUSI >KUBOW MPUPOILl (HAONIOACHHUE, SKCIIEPUMEHT, OINKMCAHUE,
U3MepeHne, Kiaccuukaiys, MoAeIMPOBaHUE, CTATHCTHYECKas 00paboTKa TaHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

[Ipaktrueckas padora Ne 1. «Mcronb3oBaHue pa3andyHbIX METO0B IIPU U3yUYECHUU
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U UX OPraHU3AIUSA.

’Kusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. Otiaudue
YKUBBIX CHCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOcHCTEM W UX pa3HooOpa3zue. YPOBHHM OpraHu3alid OUOCHUCTEM:
MOJICKYJIAPHBIM, KJIECTOYHBIM, TKAHEBBIM, OPTaHW3MEHHBIN, IOIMYJIAIHMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEHOTHYECKUH ), OMOChHEpPHBIN.

JlemoncTpanum:

Tabnuupel U cxembl: «OCHOBHBIE TPHU3HAKH KU3HUY», «YPOBHH OpraHU3aAIMN
YKABOW MPUPOIBD».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHM COCTaB KIJIETKH. XUMHYECKHE DJJIEMEHTBI: MAaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI W MHUHEPAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHumble W 3aMEHUMBIE AMUHOKHUCIOTHI. AMHHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl O€IKOBOW MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckune QyHKIMu 6EIKOB.

depmeHThl — OuMonornyeckne katanu3atopbl. CTpoeHue depmMeHTa: aKTUBHBINA
HEHTp, cyOcTpaTHas cnenudpuyHocTb. Kodepmentsl. Buramunsl. OTinuust pepMeHTOB
OT HEOPTaHWYECKUX KaTaJIUu3aTOPOB.

VYrneBonbl: MOHOcaxapuibl (IJIOKO3a, pudo3a U Ae30KCcUpuO03a), Jucaxapuibl
(caxapo3a, JakTo3a) MW HoJUcaxapuabl (Kpaxmaji, TJIMKOTEH, IEJUI0JI03a).
buonornyeckue GpyHKIIMM yriieBOI0B.



Jlununel:  Tpuramuepuasl,  pochomunuasl,  crepouasl.  ['mapoduibHO-
ruzipooOHble cBOMcTBA. bronornueckue QyHkuuu junuaosB. CpaBHEHUE YTIIEBOJOB,
OEJIKOB M JIMIUIO0B KaK HICTOYHUKOB SHEPTUU.

Hyxnennoseie kucnotel: JIHK n PHK. Hykneotuasl — MOHOMEpBI HyKJIEMHOBBIX
kucnot. Ctpoenue u ¢pyukuu JJHK. Crpoenne u ¢pynxnun PHK. Bugsr PHK. ATO:
CTpOEHHE U QYHKIUH.

[Muronorus — Hayka o kieTke. Kilerounas Teopust — IpuUMeEp B3auMMOJEHCTBHS
uzei u (akToB B HAYYHOM MO3HAHUHU. METOIbI U3YyUCHHS KIETKH.

Kinerka kak nenoctHast xuBasg cuctema. OOmMe NpU3HAKU KIETOK: 3aMKHYTas
HapyHasi MemOpaHna, mosekynbl JIHK kak reHeTnueckuii amnmapar, CUCTEMa CHHTE3a
Oeka.

Tunsl KIETOK: SyKapuoTHUYECKas U NpokapuoThueckas. OCOOEHHOCTU CTPOEHHUS
NpOKapHOTUYECKOM  kieTkd.  Knerounas ~ creHka — Oaktepuil. — CtpoenHue
AYKapHUOTUYECKON KJIETKU. OCHOBHBIE OTIUYMS PACTUTENbHOW, JKUBOTHOM M TPUOHOM
KJICTKH.

[IoBEpXHOCTHBIE CTPYKTYPBl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, HUX
¢ynkuuu. Ilnasmatudeckas memOpaHa, €€ cBoiicTBa W (pyHkiuu. [{uTomiasma u eé
opranouasl. OpgHomeMOpanHble opranHounabl kietku: OIIC, anmapar ['omabaxw,
au3ocombl. [lodyaBTOHOMHBIE OpPraHOWJbl KJIETKUA: MHMTOXOHJPUH, IUIACTUJIBI.
[TpoucxoxneHne MUTOXOHIpUM u miactua. Buael mmactua. HememOpanHbIe
OpPraHOU/bl KJIETKU: pUOOCOMBI, KIETOUYHBIN LEHTP, LIEHTPUOIN, PECHUYKH, KIYTHKU.
@yHKIMY OPraHOUAOB KJIETKHU. BKiroueHusl.

Anpo — perynaropHblii HeHTp kieTku. CTpoeHue siapa: siiepHas 000JI0YKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnoOpT BELIECTB B KJIETKE.

JdeMoHCTpaum:

[Toptpersr: A. Jleenryk, P. I'yk, T. LlIBann, M. Ilneinnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PacnipeneneHne XMMHAYECKUX SJIEMEHTOB B HEKHUBOM IPUPOIELH,
«Pacmpenenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabmuubr u cxemsl: «llepuoanyeckas TabIUIA XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJeKyJbl Bonbl», «buocuHTe3 Oenkay, «CTpoeHHe MOJEKYNbl OelKay,
«Ctpoenue ¢depmentan, «HyknennoBwsie kucinothl. JIHK», «CTtpoenue MoJieKyIibl
AT®», «CTpoeHue »>yKapuOTHUYECKOM KIETKU», «CTpOeHHE KUBOTHOWU KIIETKW,
«CTpoeHHE pPACTUTEIBHOM KIETKW», «CTpOoeHHuEe NPOKAPUOTHYECKON KIIETKH,
«CTpoeHue spa KIETKN», « Y IIeBOAb, «JIMnuas.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHHWE Uil  MPOBEACHUS
HAOIOJICHUI, HW3MEpEHUl, OKCIEPUMEHTOB, MHKpPOIpenapaTtbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlaGopaTopHblie M NpaKkTHYeCKUE PadOThI:

JlaGoparopnas padota Ne 1. «/3ydyeHue KaTaTUTHIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalasbl).



JlabopaTtopHas pabota Ne 2. «3yueHue cTpoeHus: KI€TOK pacCTeHUH, )KUBOTHBIX U
OaKTepHil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMKUCAHUEY.

Tema 4. ’)Ku3HeneATeIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTa0oau3M. AcCUMUIALMS (TUIACTUYECKUM OOMEH) u
TUCCUMWISIUA (PHEpPreTuueckuidi OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHUsI BEHIECTB W SHEPrMM B TMOHUMAHHUH
MeTabom3ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbii. Poms ¢epmeHToB B
0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTHH B KIICTKE.

®otocunte3. CBeroBasg u TeMHOBas ¢asbl porocuHTe3a. Peakium gorocunTesa.
O¢ddextuBHOCTh PoTOCHMHTE3a. 3HAUCHUE (POTOCUHTE3A IS KU3HU Ha 3emiie. BrnusiHue
yCIIOBUM cpefibl Ha (OTOCHMHTE3 W CHOCOOBI TMOBBIIIEHUS €r0 MPOIYKTUBHOCTH Y
KYJbTYPHBIX PACTCHU.

XeMocuHTe3. XEMOCHHTE3UPYIOIUEe OakTepuu. 3HAUYCHHE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KieTke. PaciiernsieHue BeHIECTB, BBbIACICHUE U
aKKyMYJIUPOBaHUE PHEPTrUM B KIJIETKE. DTambl SHEPreTHYECKOro oomeHa. I nukous.
bpoxenue u ero Buabsl. KHCIOpOJAHOE OKHCIECHHE, WM KJICTOYHOE JIbIXaHUE.
OxucnurensHoe GochopunpoBanne. IPPHEKTUBHOCTb FHEPTETUUECKOT0 OOMEHa.

Peakiuu matpuunoro cuntesa. ['enernueckas unopmanusa u JJHK. Peanuzanus
reHeTudecko uHpopMmaluu B KiIeTKe. [‘eHeTHYecKMid KOl M €ro CBOMCTBA.
Tpanckpuniusi — marpuunbiii cunte3 PHK. Tpancasuus — 6uocunTe3 Oenka. DTanbl
TpaHcisiuu. KonupoBanue aMuHokucnoT. Poiabs pubocom B OnocuHTe3e Oenka.

Hexknerounsie dhopmbl xu3Hu — Bupychl. Mctopusi otkpsitus Bupycos (/1. .
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS U )KM3HEHHOTO LIMKJIa BUPYCOB. bakTepnodarmy.
bosie3Hn pacrteHuid, XHUBOTHBIX M UEJIOBEKA, BbI3bIBAEMbIE BUpycaMu. Bupyc
uMMmyHoaeduimta yenoeka (BY) — Bo30yaurens CIIM/{a. O6paTHas TpaHCKpUILUS,
peBepTasa u unrerpasa. [Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00J€BaHU.

JdeMoHCTpauu:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabnmuupl u cxembl: «Tunbsl nuTanusy, «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Xnopomiact», «Dorocunres», «Ctpoenue JIHK»,
«CtpoeHue M (QPyHKIMOHMpPOBAHHE TreHa», «CuHTe3 Oenkay, «l'@HeTHYeCKUil Koy,
«Bupyce», «bakrepunodarn», «Ctpoenme u xku3HeHHbI 1ukia Bupyca CIIN/a,
oakrepuodaray, «Pemmukarus JTHK.

O6opynoBanue: Mojaenu-ammiukanuu «Yapoenue JHK wu  Tpanckpunuusy»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mozenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii LMK, WX JKU3HCHHBIM IUKI KiIeTku. MHTepdasza m MHTO3.
[Ipoueccrl, mpoTekaromue B nuTepdase. Perukamms — peakiyus MaTpUuIHOTO CUHTE3a
JHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH Ha0Op — KapuoTHN. JWMIOWIHBIA U



rariouAHbIA  XpOMOCOMHBIE Habopbl. Xpomatuibl. [luTonorudyeckue OCHOBBI
Pa3sMHOKEHUSA U HHAUBUAYAIBHOTO Pa3BUTHUSL OPTaHU3MOB.

Henenue knetku — Muto3. Ctaguu muto3a. [Ipoiieccel, mpoucxoasime Ha pa3HbIX
CTaausIX MUTO3a. bOIOrn4ecKknii CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — alloMnTo3.

@dopMbI pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U ToJjioBoe. Buasl Gecrnosioro
pPa3MHOXKEHUA: JCJIEHUE HAJBOE, MOYKOBAHWE OJHO- ©  MHOTOKJIETOYHBIX,
CIIOpoOOpa30BaHUE, BEreTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KJIOHHPOBAHUE
OPraHU3MOB, €0 3HAYEHUE JJI CEJEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYUS OT OECTIOJIOTO.

Meito3. Cragum Meiio3a. IIporecchl, NpoOUCXOAAIIME HA CTaaUAX MeHo3a.
[ToBenenne xpomocoM B Meioze. Kpoccunrosep. bruonaornueckuii cMbIClI U 3HAYEHUE
Meno3a.

["amerorenes — npornecc 00pa3oBaHUs MOJOBBIX KIETOK Y >KUBOTHBIX. [losioBbIE
JKeJe3bl: CEMEHHUKHU U ssuyHuKU. OOpa3oBaHKME U Pa3BUTHE MOJOBBIX KJIETOK — raMer
(cmepmaro3ou, sSUIEKIIETKA) — crepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHUS
AMLEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [Taprenorenes.

NunuBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Ortanbl AMOPUOHAIBHOTO PA3BUTHA Y MO3BOHOYHBIX YKMBOTHBIX:
npolOyiieHue, TracTpyssiusi, opraHoreHe3. IllocToMOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsMOE, HempsaAMoe (JIMYUHOYHOE). BrusHue cpesb
Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHHS: CTPOCHHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u  cxembl: «@DOpMBI  Pa3MHOXKEHHUS OpPraHU3MOBY», «JIBoitHOE
OTUIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHU», «BereratTnBHOE pa3MHOKEHUE PACTECHUIN,
«Jlenmenne knetku Oaktepuit», «CTpoe€HHE TMOJOBBIX KJIETOK», «CTpoeHue
xpoMocomb», «Knerounsni umki», «Permmkanus JHK», «Mwuto3», «Menosy,
«IIpsimoe u HempsiMoe pa3BUTHE», «l'aMeTOreHe3 y MIEKOMHUTAIOIIUX U YEJIOBEKa»,
«OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENapaThl «CniepMaTo30u bl
MJICKOIIUTAIOWIETO», «SIMIEKIIETKAa MIICKONUTAMEro», «KapuokuHe3 B KIETKax
KOpEILIKa JIyKa», MarHUTHasE MoJeNb-amuinkanus «/lenenne xierkn», monaens JIHK,
MOieNTb MeTa(azHOl XPOMOCOMBI.

JlabopaTopHble U MpaKTHYECKHE PadoOThI:

JlaGoparopnas pabora Ne 3. «HaGaroieHre MUTO3a B KJIIETKaX KOHYMKA KOPEIKa
JyKa Ha TOTOBBIX MUKpOMpenaparaxy.

JlabopaTtopHnas pabota Ne 4. «M3y4yeHue CTpOEHHUS MOJOBBIX KIETOK HA TOTOBBIX
MUKPOIIpenapaTaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.



[Ipenmer u 3agaun reHetuku. Vctopus pa3BuTus reHETUKHU. Poib muTosnoruu u
HMOPUOJIOTUN B CTAHOBJIEHUU T€HETUKHU. BKiag poccuiickux U 3apyOeKHbIX YUYEHBIX B
pa3BUTHE TE€HETHUKU. MeTolbl T€HETUKU (TUOPHUIO0JOTUYECKUN, HUTOT€HETHUYECKUN,
MOJIEKYJISIpHO-TeHeTHUeCKUil). OCHOBHBIE TeHEeTUYecKue TMOoHITHS. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HAacleI0OBaHUs NPU3HAKOB, YyCTaHOBiIEHHbIE [. Mennenem.
MonorubpuiHoe cKpelBanue. 3aKoH eIMHO-00pa3us THOPUAOB EPBOTO MOKOJICHHUS.
[IpaBwiio TOMUHUPOBAHMS. 3aKOH pacUICIJICHUS MPU3HAKOB. [ MTIOTE3a YNCTOTHI TaMeT.
[lonHOE M HENMOIHOE TOMUHUPOBAHUE.

JuruOpugHoe ckpelmuBaHue. 3aKOH HE3aBUCUMOTO HACJIEJIOBAHMS MPU3HAKOB.
[{uToreneTnyeckre OCHOBBI  AUTHUOPUAHOTO  CKpEIIUBAHUS.  AHaIU3UPYIOIIEe
ckpemrBaHue. Vcnoib30BaHWE aHATU3UPYIOIIETO CKPEIIMBAHUA Uil ONPEACICHUS
TE€HOTHIIA OCOOH.

CuerieHHoe HacnefoBaHue npuszHakoB. Pabota T. Moprana nmo cuersjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyllieHre cuerieHus: FTeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeTnyeckue KapThl.

['eHetnka mnoma. XpOMOCOMHOE ONpPEAENEHUE MoJia. AYyTOCOMBI W TOJIOBBIE
XpOMOCOMBI. ['OMOrameTHele © TeTeporaMeTHblie opraHu3Mbl. HacnemoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUAbl M3MEHUMBOCTH: HEHACJEACTBEHHAsT W HACJIEIACTBEHHAs.
Ponb Cpensl B HEHACJIEACTBEHHOU M3MEHUYUBOCTH. XapakTepucTuka
MOIU(DUKAIIMOHHOW H3MEHYMBOCTU. BapuanuoHHBIA psiig U BapvallMOHHAs KpUBasi.
Hopwma peakium npusnaka. KonnuecTBEeHHbIE M KAUECTBEHHBIE MPU3HAKU U UX HOpMA
peakuuu. CBoMCTBAa MOIUPUKAIIMOHHON H3MEHYHUBOCTH.

HacnenctBennasi, wiM TEHOTUNIMYECKas, W3MEHYMBOCTh. KoMOMHaTHUBHAs
U3MEHYMBOCTh. Melo03 U MOJI0BOM MPoIlecC — OCHOBA KOMOMHATUBHON M3MEHYUBOCTH.
MytanronHass M3MeH4YMBOCThb. Kiaccudukanuss MyTaluidi: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota W nOpuuMHBI MyTauuid. MyTtareHHole (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSAZIOB B HaceICcTBeHHOW n3MenunBoctu H. Y. BaBuiiona.

BresnepHas HacneACTBEHHOCTh U U3MEHUYMBOCTD.

I'enernka denoBeka. Kapuotun denoBeka. (OCHOBHBIE METOIbl TE€HETHKH
YeJIOBEKa: T'eHCAJOTHYCCKHM, OJM3HEIOBHLIA, IIMTOTCHETHYCCKHM, OMOXMMHYCCKHIA,
MOJIEKYIAPHO-TeHETUUECKU. COBPEMEHHOE OIpEEIECHNE TEHOTUIA: TTOJJHOTEHOMHOE
CEKBEHHPOBAHWE, TEHOTUIIMPOBAHWE, B TOM uyucie ¢ nomompio [I[P-ananu3a.
HacnenctBennsie  3a0ojeBaHus — 4YelioBeKa: TeHHble  Oone3Hu, OOJe3Hu ¢
HACJIEICTBEHHOM MpeIpacnoyioKeHHOCThIO, XpOMOCOMHbIE 0oJie3HH. CoMaTHyecKue U
reHepaTuBHbIe MyTaluu. CTBOJIOBBIC KJIETKH. [IpUHIUIBI 310pOBOTO 00pa3a >KU3HU,
JTUArHOCTUKHM, TPODUIAKTUKA U JIEUEHUS TEeHEeTUYeCKnX Oosie3Hed. Memnuko-
F€HETUYECKOE  KOHCYJIbTUpPOBAaHHME.  3HAYEHUE  MEIAUIMHCKON  TIE€HETHUKU B
MPEIOTBPAICHUH U JICYCHUU TeHETUUECKHUX 3a00JIeBaHUI YeloBeKa.

JdeMoHCcTpanuu:



[Toptpersr: I'. Menaens, T. Mopran, I'. ge ®puz, C. C. YerBepukon, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuipl u cxempl: « MOHOTHOPUAHOE CKPEIIMBAHME M €r0 IIUTOreHETHYECKas
OCHOBa», «3aKOH PACILEIJICHUSI U €r0 IUTOTEHETUYECKAass OCHOBA», «3aKOH YMCTOTHI
ramet, «JlurnbpumHoe ckpemmBaHue», «lluToMOTHYECKHE OCHOBBI JUTHOPHUIHOTO
CKpemuBaHus», «Meio3», «B3anmoneiicTBue ajuieNbHBIX TE€HOBY», «l'eHeTnueckue
KapThl pPACTEHUM, JKMBOTHBIX M YeEJNOBEKa», «l'eHeThka monay, «3aKOHOMEPHOCTH
HACJIEIOBAHUSI, CLIETUIEHHOTO ¢ MOJIOM», « KaprOTHUIIBI YeTOBEKA U JKUBOTHBIX», «BUabI
U3MEHUYMBOCTH», «MoaudukanronHas HW3MEHYUBOCTh», «HacnemoBanme pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHas U3SMEHUUBOCTD.

O6opynoBanue:  Mojaenu-anIUIMKauud  «MOHOTHUOPUAHOE  CKpEIIMBaHUEY,
«Henonnoe  nomuHupoBanue», «JluruOpuaHoe  ckpemuBanue», <«llepexpéct
XpPOMOCOMY», MHUKPOCKON M MHKpompenapaT «/lpozoduna» (Hopma, myTanuu (HOpMsl
KPBUIbEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHas pabota No 5. «M3yueHue pe3ylbTaTOB MOHOTHOPUIIHOTO H
JUTUOPUIHOTO CKPEUIMBAHUS Yy AP030(PHIIbl Ha TOTOBBIX MUKPOMpPEIapaTaxy.

JlaGoparopnas pabora Ne 6. «M3ydenue moaupUKaIMOHHON HW3MEHUYUBOCTH,
MMOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

JlabopaTopHas pabotra No 7. «AHanmu3 MyTanuil y JIpo30Quibl Ha TOTOBBIX
MHKpOITpernapaTax».

[Ipaktrnueckas pabora Ne 2. «CocTaBieHue U aHaIU3 pOAOCIOBHBIX YEIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka W IPOLECC. 3apOXICHHE CENEKUMW M JOMECTHKALMS.
VYuenue H. 1. BaBuiioBa 0 1ieHTpax MPOUCXOXKICHUS U MHOT000pa3vs KyJIbTYpPHBIX
pactenuil. LleHTpbl IPOUCXOKICHHS JOMAIIHUX KUBOTHBIX. COpT, MOPOJIa, IITAMM.

CoBpeMeHHbIE METOJbl CeleKUMU. MaccoBbld M HMHAWBUAYAIbHBIM OTOOPHI B
CEJNEKIIMM pacTeHHW © KUBOTHBIX. OIEeHKa »JKcTrepbepa. bIM3KOpOACTBEHHOE
cKkpenuBanue — nHOpuauHr. Yucras nuaus. CkpemuBaHie YuCThIX JInHui. ['eTeposuc,
win rubpunnHas cuia. HepoacTBeHHOe ckpenuBaHue — ayTOpuauHr. OtnanéHHas
rudpuauzanus 1 e€ ycrnexu. cKycCTBEHHBIM MyTareHe3 M MOJdy4YeHUe MOIUILIOUIOB.
JlocTrxKeHUs CeNeKIMn PaCTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib NOPOU3BOJACTBA. |'€HHAs WHXKEHEpPUA. OTarbl
co3ganusi pexkomOumHantHOM JIHK w Tpancremnsix opranusmoB. Kierounas
nxeHepud. Krnerounele KynabTypbl. MHMKpPOKJIOHAIBHOE PAa3MHOXEHUE PACTEHHM.
KnonupoBanne  BBICOKONMPOAYKTUBHBIX  CEJIIBCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Dkoyiornueckue u 3tuyeckue npodsemel. MO — renernuecku Moau(UIMPOBAHHBIE
OpTraHU3MBI.

JlemoHCTpanumu:

[Toptpersr: H. 1. Basuiios, 1. B. Muuypun, I'. /{. Kapneuenko, M. ®@. BaHOB.

Tabmuubl u cxembl: Kapta «LleHTpel TpPOHUCXOXKIEHHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHui», «lloponbl AomMamHMX KUBOTHBIX», «CopTa KyJIbTYpPHBIX



pactenuity, «OtnanéHHas rubpuauzanus», «PadoTel akagemuka M. @. VBaHoBay,
«Ilomumnoungus», «OObekThl  OuoTexHonorum», «KieTouHele  KyJabTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJSDKH TUIOAOB M KOPHEIUIONOB AUKUX (OPM M KyJIbTYypPHBIX
COpPTOB pacTeHwmit, repbapuii «CeabCKOX03sHCTBEHHBIE PACTCHHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypeus «OCHOBHBIE METOJIBI U IOCTUKEHHS CEJIEKIIUU PACTEHHI U JKUBOTHBIX
(Ha CEeNMEeKIMOHHYIO CTaHIMIO, TUIEMEHHYIO ()epMy, COPTOMCHIBITATEILHBIN Y9acTOK, B
TEIUTUYHOE X035MUCTBO, TA00PATOPUIO arPOYHUBEPCUTETA WIIA HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanochbuUIKM BO3HUKHOBEHHMS SBOJIIOLMOHHON TEOPHH. DBOJIOLHUOHHAS TEOpUs
u e€ MecTo B OMoJiornu. BiausiHue 3BOJIIOLIMOHHON TEOPHM HA pa3BUTUE OWOJIOTHH U
JIPYTUX HayK.

CBuzerensctBa  3BoJOIMHU.  [laneoHTONOrMYeckne:  MOCIENOBATEIBHOCTD
NOSIBJICHUS BHUJOB B THAJICOHTOJIOTMYECKOM JIETOIMCH, NEPEXOJHBIE  (POPMBIL.
buoreorpadpuyeckue: cxoncTso U paznuure ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA W  pa3iauuMsi 5SMOpPHOHOB pa3HBIX BHJIOB
NMO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTHYHbIC, AaHAJIOTHMYHBIE,
pyIUMEHTapHblE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTeH Yy Bcex
OpraHU3MOB.

OBomonnoHHas teopus Y. JlapsuHa. [Ipeanocsuikn BOSHUKHOBEHUS TapBUHU3MA.
JIBrKyIIMe CWIIbl 3BOJIOUMU BUAOB MO JlapBuHY (M30BITOYHOE pPA3MHOXKEHHE MpH
OTPaHUYEHHOCTH  PECYpCOB,  HeEOmpelneia€HHas  HM3MEHYMBOCTh, Oopbba  3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3BosouK (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosmonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLUH.

JIBwkymue cuibl ((hakTophl) SBOJIONUUA BHIOB B Mpupoje. MyTallMOHHBIHN
polecc U KOMOMHATUBHAS MU3MEHUYUBOCTh. [1OMyssIIMOHHBIE BOJIHBI U JIpeil( reHOB.
N3onsmus u Murpanusi.

EcrectBennbiii  or60p — Hampapisiomuid — (aktop dBoIONUH.  DOpMBI
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCT, OpraHU3MOB KakK  pe3ysbTaT dBomonuu. [lpumepsl
MPUCTIOCOOJICHHNI Y OpraHu3MOB. ApoMoph03bl U UIUO-aJaNTAIHH.

Bun u BunoodpazoBanue. Kpurepuu Buga. OcHoBHbIE (hOPMBI BUI00OPA30BAHUS:
reorpauueckoe, SKOJIOTHYECKOE.

MakposBomorusi.  PopMbl  3BOIOUMU:  (QUIeTHYECKas,  JAUBEPreHTHasd,
KOHBEpreHTHasi, napaienbHas. HeoOpaTtuMocTh 3BOMIOIUH.



[IpoucxoxeHne OT HecHeUUaIu3upOBaHHBIX NpeakoB. lIporpeccupyromas
crenuain3anvsa. AIanTUBHAS paJnalysl.

JlemoHcTpanum:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuubl 1 cxembl: «Pa3BuTHE OpraHMYECcKOro Mupa Ha 3emiie», «3apoJbIliu
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy», «DopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctecTBenHbIil 0TOOP», «MHOr00oOpasue copToB pacTeHuin», « MHOrooOpasue mnopos
KUBOTHBIX», «[lomymsmuuy, «MyTallMOHHas W3MEHUYUBOCTBY, «ApPOMOPQO3BI»,
«Mnuoananraumny, «O0mas nereHepanus», «JIBuxkyiiue cuiibl 3BoIONMNnY, «KapTta-
cxema wMmapmipyta myremectBus Y. Jlapuna», «bopnba 3a cCyliecTBOBaHHUE»,
«IIpucnocobneHHOCT ~ OopraHusmoB»,  «l'eorpaduueckoe  BUAO0Opa3OBaHUEY,
«DKOJIOTUYECKOE BUI000PAa30BAHUE).

OOopynoBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3jIM4YHbBIMU TUIIAMH OKPAacKH, Habop
IUIOJIOB U CeMsH, KoJuiekiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOTICHUHN Y YKUBOTHBIXY,
Mozenb «OCHOBHBIE HaNpaBJICHUS HBOJIONHUN», O00bEMHas Mojaenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpapuyeckas kapra Mupa, KouieKus «DopmMbl COXpaHHOCTH UCKOITAEMBbIX
KUBOTHBIX M pacTeHui», mojenb anmumkanus «llepekpéct XpomMocom», BIlaKHbIE
npenapatel «Pa3zButne Hacekomoro», «Pa3BuUTHE JATYIIKW», MUKpOIpEnapar
«dpo3oduna» (HopMma, myTanuu GOpMbI KPHLIILEB U OKPACKHU Tea).

JlabopaTopHbie U MPaKTHYECKHE PadOThI:

JlaGoparopnas pabora Ne 1. «CpaBHeHue BHUJIOB TIO0 MOP(HOIOTHUUECKOMY
KPUTEPUIOY.

JlabopaTtopHas pabora Ne 2. «Onucanue NMpUCIOCOOJICHHOCTH OpraHu3Ma U e
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHble TpPEACTaBICHUS O 3apOoXACHUM >KW3HU. HaydHble TumoTe3sl
BO3HUKHOBEHUS )KM3HHU Ha 3emiie: abuoreHe3 u maHcrnepMusi. XUMHUYECKas HBOJIIOLIA.
AOUOTEeHHBIN CUHTE3 OpraHU4YEeCKUX BELLIECTB u3 HEOPTraHUYECKHUX.
DKCHEPUMEHTAIBHOE TOJATBEPKACHUE XUMHUYECKOW 3BOMIONMU. HadanbHble STambl
ouonornyeckor »sBomonuu. I'mnoreza PHK-mupa. ®opmupoBanne MemMOpaHHBIX
CTPYKTYp Y BO3HUKHOBEHHE TMpOTOKJIETKU. IlepBble KIETKM M HUX 3BOJIOLHUSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

Paseutne xu3Hu Ha 3emie mo 3paM W nepuoaam. Karapxeil. Apxeiickas u
npoTepo3oiickas Iphl. [laneo3olickas 3pa u €€ nepuoabl: KEeMOPHUNCKUM, OPJIOBUKCKUH,
CUJIYPUHCKUHN, TEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3omckas 3pa u €€  NepuoApl:  MAJCOTCHOBBIM,  HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KiIUMaTra W TE€OJIOTMYECKUX mpoueccoB. OCHOBHBIE ATalbl
HBOJIIOIIMU PACTUTEILHOTO U 5KUBOTHOTO MHpa. ApoMOpG03bl Y paCTEHUHN U )KMBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpakeHHe 3BoaoUUd. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIFOIMSL YEJIOBEKA. AHTPOIOJOTUA KakK Hayka. Pa3BuTHE NpencTaBICHUN O
MIPOUCXOKJICHUH YeJIOBEKa. MeTOoIbl M3y4YeHUs aHTpororeHeza. CXoIcTBa U pa3Indms
YEJIOBEKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEIOBEKA.

JIBrkymne cuibl ((pakTopbl) aHTpororenesa. HacneactBeHHas M3MEHUMBOCTD U
€CTECTBEHHBII 0TOOp. OOIIECTBEHHBIN 00pa3 >KW3HU, U3TOTOBJICHHE OPYAUN Tpyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaMM W BETBH SBOJIIOIMU YEJIOBEKA: ABCTPAJIONUTEKH, YernoBek
ymensl, YenoBek npsmoxondmuid, YenoBek HeaHAepTAIbCKUAN, YenoBEK pa3yMHBIN.
HaxoJku MCKoMmaeMbIX OCTaTKOB, BPEMsI CYIIECTBOBaHUS, 00JIaCTh pACIPOCTPAHECHHS,
00BEM rOJIOBHOTO MO3ra, 00pas3 KU3HU, OPYIUsl.

Yenoseueckue packl. OCHOBHbIE OOJIBLIME pachl: €BpoIleouHas (€Bpazuiickas),
HEerpo-aBcTpasiouaHas (3KBAaTOpHasIbHAS), MOHIOJIOMAHAS (a3MaTCKO-aMEpUKAHCKas).
YepTbl npuCOCOOJEHHOCTH MPEACTABUTENEH YETOBEYECKMX pac K  YCIOBHIM
cymectBoBanus. EnuncTBO yenoBeveckux pac. Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmuuer m  cxembel: «Bo3aukHoBenme CoOIHEUHOM CHCTEMBI», «Pa3Burue
opraHudeckoro  mupa», «PacturenbHas — kineTka», <«KuUBOTHas  KJIETKay,
«IIpokapuoTnueckass KieTka», «CoOBpeMEHHas CUCTEMA OPraHUYECKOro MHpay,
«CpaBHEHHE aHAaTOMUYECKUX YEpT CTPOCHUS YeJOBEKa M YeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MECTa MajJ€OHTOJOTHYECKMX HAXOJOK MPEAKOB COBPEMEHHOTO
yenoBeKay, «JlpeBHeimue moan», «pesaue moan», «llepBbie COBpEMEHHBIE IO,
«YemoBeyeckue pacb».

Oo6opynoBanue: myispku «IIpoucxosxkieHrne yemoBeka» (OFOCThI aBCTPAIONMUTEKA,
NUTEKaHTpONa, HeaHAepTajablia, KPOMaHbOHIIA), CIETKH WIH U300pa’KeHUsI KaMEHHBIX
OpyAMii  MEepBOOBITHOIO  yeloBeKka  (KaMHH-uommepsl,  pyOumma,  ckpeOia),
rEOXpPOHOJIOTHYECKass Ta0nuia, KoJuleKuus «@DOpMbl COXPAHHOCTU HCKOIAeMbIX
YKUBOTHBIX U PACTCHHIN.

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

[Tpaktuueckass padora Ne 1. «M3yueHue HUCKOMAEMbIX OCTAaTKOB DPACTCHHH U
YKUBOTHBIX B KOJUIEKLIHSAX).

DKCKypcHusi «IBOJIOLHUS OpraHMYeckoro Mupa Ha 3emie» (B E€CTEeCTBEHHO-
Hay4YHBIN WM KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kaoias cpeaa.

OKOJIOTHsl KaK Hayka. 3aJadyd W pa3fesbl HKOJIOTMU. METOAbl 3KOJOTMYECKHUX
UCCJIEI0BAHUM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.



Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, IIOYBEHHas,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue  ¢akropbl. Kriaccuduxamuss — skomoruyeckux — (aKTOpPOB:
abuoTHueckne, OMOTUYECKUE U aHTPOIOreHHbIe. [[eficTBIe 3KoMOTHYeCKuX (HaKTOPOB
Ha OpraHU3MBl.

AbGuotnyeckue (HakTopbl: CBET, TeMIepaTypa, BIaKHOCTb. DOTONEPHUOAU3M.
[TpucniocoOnenust OpraHu3MOB K AEUCTBUIO abuoTnyeckux (paktopo. buonoruueckue
PUTMBI.

buotnueckue ¢akrtopsl. Bumbl OMOTHYECKHWX B3aMMOJCHCTBUI: KOHKYPEHIIHS,
XMIHUYECTBO, CUMOMO3 U ero ¢Gopmbl. [lapazutusm, koomepauus, MyTYyalu3M,
KOMMEHCAJIN3M  (KBapTHUPAHCTBO, HAaXJEOHUUECTBO). AMEHCAIU3M, HEUTPaAIU3M.
3HaueHue OMOTUYECKUX B3aMMOACHCTBUM JJi1 CYLIECTBOBAHMS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTepUCTUKH  nonyasauud.  OCHOBHBIE — TOKa3aTelu
NOMYJSILMNA:  YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanys. J[MmHaMyuKa YACIEHHOCTH MOIYJISILUU U €€ PEryIIsius.

JlemoHncTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u cxembl: kapta «lIpuponnbie 30Hbl 3emim», «Cpeabsl oOWUTaHUA
opranuzMmoBy», «®Potonepuonusm»,  «llomymauum», «3aKOHOMEPHOCTH  POCTa
YHCJIEHHOCTHU NOMYJIALUU UHPY30pun-Tyhpenbkny», «[lumessie nenm».

JlabopaTopHbie U MPaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «Mopdonornyeckue OCOOEHHOCTH pPAcTEHUU U3
Pa3HBIX MECT OOHUTaHUS.

JlabopatopHas pabora Ne 4. «BnusiHue cBeTra Ha POCT M Pa3BUTHE YEPEHKOB

KOJIEyCay.
[TpakTuueckass padora Ne 2. «Ilomcuér NMIOTHOCTH MOMYJSIUA Pa3HBIX BUJIOB
pacTeHu».
Tema 4. Coo01iecTBa 1 IK0JI0rH4ecKre CUCTEMBbI.
CooOmiectBOo opranu3mMoB — OwuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,

POCTPaHCTBEHHAdA, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3€.

DKojoruueckue cucteMbl (9kocucteMbl). Ilonstue 00 23KocucTeMe W
ouoreoneHoze. @DYHKIUMOHAIBHBIE  KOMIIOHEHTBI  JKOCHUCTEMBI:  MPOJYLEHTHI,
KOHCYMEHTBI, peIyleHThl. KpyroBopoT BEIIECTB M NOTOK 3HEPIHUH B 3KOCHUCTEME.
Tpoduueckue (muiieBbie) ypoBHH 3KOCUCTeMBbI. [luimieBbie menu u cetu. OCHOBHBIC
MOKa3aTelid JIKOCUCTEMBI: Ouomacca, MPOAYKUHUS. IKOJOTMYECKHE MUPAMUIbI:
OPOAYKIMU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM: YCTOMYMBOCT,
camoperyJsinus, pazsutue. CyKueccus.

[IpupoaHbie 3KOCUCTEMBIL. JKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOTO WU
LIMPOKOJMCTBEHHOTO JIeca.

AHTpOTNIOTEHHBIE DKOCHUCTEMBI. ATpO3KOCUCTEMBI. Yp603KOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.



buopa3znooOpazue kak ¢akrop ycroHuuBocTH 53KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiipl, coctaB W CTPYKTypa
onoceprl. KuBoe BemectBO U ero (QyHkmuu. OcobOeHHOCTH OMOC(eEephl Kak
rI100aMbHOM SKOCUCTEMBI. JInHaMu4eckoe paBHOBECHE U 00paTHas CBA3b B Onocdepe.

KpyroBopoTsl BelmiecTB U OHOT€OXMMHUYECKHE IMKJIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YemoseuectBO B Omochepe 3emin. AHTPOIOTCHHBIE W3MEHEHUsS B Omocdepe.
['moGanbpHbIE IKOTOTUYECKUE TPOOTIEMBI.

CocyiecTBoBaHMe MpUPOIbI U yenoBedecTBa. CoxpaHeHrne 6Mopa3Ho0Opa3us Kak
OCHOBa ycToiunBoctu Onocdepsl. OCHOBA PAlMOHAIIBHOTO YIIPABJICHUS MPUPOIHBIMU
pecypcaMu U UX UCHOJIb30BaHUE. JJOCTHKeHUsI OMOJIOTUN U OXpaHa MPUPOIbI.

JlemoHncTpanum:

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

Tabmuubr u cxemsl: «llumieBsie 1enu», «bHUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenmn mnuTanus», «OKoNOrHUecKass MNUpPaAMUIA,
«buocdepa u 4enoBek», «IKOCHCTEMA MIUPOKOJIMCTBEHHOTO Jeca», «IKOCHUCTEMA
XBOMHOTO Jiecay, «bHOLIEHO3 BOJOEMA», «ATpoLeH03», «[IpuMepHbIe aHTPONOTEHHBIE
BO3JCUCTBHAS Ha MNPUPOAY», «BaxHellne HWCTOYHMKM 3arpsA3HEHUs BO3ayXa U
IPYHTOBBIX BOM», «llouBa — BakHelmass cocraBisolias Ouocdepb», «DakTopsl
nerpananuu nouny, «IlapaukoBeril addexT», «DakTopbl paMOaKTUBHOTO 3arpsI3HEHUS
ounochepr», «Ob61as crpykrypa ouochepsn», «Pacnpoctpanenue xu3Hu B Ouocdepe»,
«O30HO0BBIN 3KpaH Ouocheps», «KpyroBopoT yriaepona B ouochepe», «Kpyrosopot
a30Ta B PUPOIEY.

O6opynoBanue: Mojelb-amiuiuKaus «TunuyHbie  OUOIICHO3BI», Trepbapuit
«PacturenbHple cooOmiecTBay, Kojuieknuu «buoreHo3», «Bpeautenn BakHEHITHX
CEILCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapuu U KOJUICKIIMU PACTCHUN M >KUBOTHBIX,
MpUHAJJIKAIINE K Pa3HbIM IKOJOTUUECKUM rpynmnamM ojaHoro Buja, KpacHas kHura
Poccuiickoit @enepanuu, n300paskeHUsI OXPaHSIEMbIX BUJOB PACTCHUN U KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PpE3yJbTATOB OCBOCHUA IpeaMeTa «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHX YOEKICHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  00pa30BaHMs, HAIMYHWE HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTrO OOIECTBa, PacIIMPEHUE >KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA [IEHHOCTSMHU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOU U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoil, ropaoctu 3a CBOW Kpail, cBOO PoauHy, CBOM SI3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISATH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OT/AbIXa, peryisipHas (dusnveckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€e30MacHOro MOBEJCHUS B CUTYAIHX, YTPOKAIOIINX 3J0OPOBBIO U JKU3HH JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYypbl: TMPUOOpPETEHHE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWA W YMEHHs TpU PEIICHUH MpoOJieM, CBA3aHHBIX C paIlMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOJTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUSITHBIE HKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH DKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM MPaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE creruduKd OWOJIOTMM KaK HAayKd, OCO3HaHUs €& poiu B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHHS IPUPOTHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBHIXO/Aa M3 III00ATBHBIX IKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH  KyJbTYphl, €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOIIETO MUPA U MPOUCXOANINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY MOJYYCHHIO HOBBIX 3HaHWM MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) O0IeHAyYHbIe TOHSITHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEIOBAaHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OKCIEPUMEHT U APYIHx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHbIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, CUHTE3a, CPaBHEHMUSI, Kiaccu(puKauu, 0000IIEeHHS ), pACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUS (DAKTOB U SIBJICHUIM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHAM3a WMEIOIIMXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YI€OHBIX U COIMATBHBIX MPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3WPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYI0 U MPAKTHUYECKYIO OOJIacTH
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTe;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABJICHHS], KPUTUIECKHU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONBb30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAcTloO3HAaBaHWS W 3aATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsaTUBHbIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIECHWIO K JKMBOHM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPEIICHHS NpodiieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQuIeKCUM AJisi OLEHKU CUTyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIpM AaHAIN3E pe3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBoeHHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3IMYHBIX YUEOHBIX CHUTYallUiX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomiorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUNM O MECTE U PO OMOJOTUU B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA IS PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKLUA), HACIEACTBEHHOCTh, N3MEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOTooOpas3usi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHHE  TUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IMPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAUBUAYAJBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3I0POBbS M 30POBbS
OKPY>KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Oumojsorun W OMOTEXHOJOTMM  JJI1  pPalMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHE 3aJayd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
npasuiia npu padbote ¢ y4eOHbIM U Ja00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHU B OHOJIOTUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbl MHpa M HAYYHOTO MHPOBO33PEHHS, O BKIIAJlE€ POCCHUHCKHUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALKSA, TeHO(OH, SBOIIOIMS, ABIXKYILKE CUIIBI ((PaKTOPBI) HBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHCTEMa, TMPOIAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu MUTaHu,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEOpuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJYUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALIWNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB M IIOTOKAa JHEPIMH B HKOCHCTEMAaX, AHTPONOIE€HHBIX HM3MEHEHHH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1enplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh dJeMEHTapHble OMOJIOTMYECKUE 33Jaud, COCTABIISATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATh U HHTEPIPETUPOBATH HHGOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HOTOTHA Kax Hayka 05 https://m.edso00.ru/7f41c292
JKuBBIC CHCTEMBI U UX OpPraHM3aLUs 1 bubmorexa OK
p . https://m.edso00.ru/7f41c292
XUMHUYECKUI COCTaB M CTPOCHHUE KIICTKU 8 1 1 bubmorexa OK
P https://m.edso00.ru/7f41c292
JKuzHenesaTenbHOCTh KIETKH 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 1 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
PesepBHOE Bpems 1 bubmorexa [TOK
p P https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1 OBOIMIOLKOHHAS GrONOTHA 9 1 1 https://m.edsoo.ru/7f41lcc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 1 https://m.edsoo.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5) b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
7 Yrinesonsl. JIunuas: 1 bubmmorexa LOK

https://m.edso00.ru/863e6870



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

bubmuorexa [JOK

8 Hyxrennoseie knciiorst. AT® https://m.edso00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
Knerka kak 1esocTHas xuBast
10 cucrema Konrtponbnas paboTa mo
teme: Kiiectka - ctpoeHue,
(byHKIIMOHUPOBAaHUE
CtpoeHnune 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKpOTIpErapaTax U ux
OTIMCaHUEe»
bu6mmoreka [IOK
12 OOMeH BemecTs wiM MeTab0 H3M https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
13 Porocnirtes. Xemocunres https://m.eds00.ru/863e7c98
N bubmuorexa [JOK
14 dnepretieckuii oOmeH https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
kjeTku. Muro3. JlabopatopHas BuGmiorexa LIOK
15 pabota Ne 3 «HaOmoneHne MuTo3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MUKPOTIpEIapaTax
16 Buocunres 6enka. Peakmus bu6mmoreka [JOK
MaTpU4YHOIO0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsmus — OuocuHTE3 OENKa bu6mmoreka [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edsoo.ru/863e796e

18 Hexnerounsie ¢popmbl )KU3HH — bubmumoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
JlaGopaTtopHnast padora Ne 4 bubnnoreka [JOK
21 0.5
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
29 WunuBuayansHOe pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [OK
P ] pra https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKPEIIMBaHNE. 3aKOH
25 f—IICSaBI/II:JI/IJIf/IOFO Haf::nneI OBaHUS bubmorexa HOK
A https://m.edsoo.ru/863e89a4
MPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas padota
26 Ne 5 «M3yueHue pe3ynbTaToB 0.5 bubmmorexa [JOK

MOHOTUOPHUIHOTO W TUTHOPUTHOTO
CKpeIIUBaHus y Ap0o30(HIIbl HA

https://m.edso00.ru/863e8c60



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
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

TOTOBBIX MUKpOIpEIapaTax»
I'enetuka nona. HacinenoBanue bubmuorexa [JOK
27 1
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacneacrpennas
W3MEHYHMBOCTh. JIJabopaTopHas
paborta Ne 6. Uzyuenue bubnnoreka [HOK
28 . 1 05
MOAU(PUKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»
HacnencrBeHHass ©3MEHYHUBOCTb.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnnoreka [JOK
«AHanmu3 MyTanui y 1po30(uisr Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEIapaTax»
bubmuorexa [JOK
30 Penrernka enonexa L https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O6006111€HNE TTO
31 teme «HacneacTBEeHHOCTh U 1
W3MEHYHBOCTH OPTAaHU3MOBY
Wrorosas koHTposibHas paboTa
bu6mmoreka [JOK
32 (Cenekups kak Hayka u pouece L https://m.eds00.ru/863e9214
33 MeToap! 1 TOCTUIKEHUS CEJIEKIINHA 1 bubmuorexa [JOK
pPacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoorus Kak oTpacib 1 bubnuorexa [JOK
MIPOU3BOICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIONNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MAaKpO3BOJIFOLINHA

https://m.edso0.ru/863e9cle



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

HeoOpaTtumocTs 3BoOIONNN

9 KontposbHas pabora 1o Teme:
DBOJIOIMOHHOE YUYECHUE
10 Ucropus xu3nu Ha 3emiie 1 METObI
e€ U3yueHUst
1 ['unoTe3sl MpOUCXOXKACHUS KU3HU bubnnoreka [HOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnuorexa [JOK
nepuojiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
13 [IpaxTnueckas padora Ne 1 05 bubnnorexa [HOK
«M3ydyeHre HCKOIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJUTEKIIUSX
14 CoBpeMeHHas cucTema bubnuoteka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnuoreka [IOK
aHTPOTOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLUU
YyeJoBeKa
18 UenoBeyeckue pachl U MPUPOTHBIE bubnmuotexa [JOK
aJlanTaly 4YeJI0BeKa https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O600611eHNE 1O
19 TeMme «BO3HMKHOBEHHE U Pa3BUTHE

JKA3HU Ha 3eMIie)



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

20

DKOJI0rus Kak HayKa

Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6mmoreka [IOK

2 (baxTopsl https://m.edso0.ru/863eafec
AOGuoTtndeckue hakTophbI.
JlabGopaTopHas padota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH
22 pacTeHUi U3 pa3HBIX MECT 0.5 bubmorexa HOK
https://m.edso0.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bubmuorexa [JOK
23 brommiecie paxtops: https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «ITomcyéT IIOTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo01ecTBa OpraHu3MOB — bubnunorexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeNN IKOCUCTEMEI.
27 DKOJIOTUYECKHE TUPAMUJIBI. bubmmorexa [OK
. https://m.edso00.ru/863eb5fa
CaoiictBa sxocuctem. Cykieccust
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bub6nuorexa [IOK

3KOCHUCTEMA 3EMIIHA

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
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31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsl https://m.eds00.ru/863ebd16
32 YenosedecTBO B Onocdepe 3emin 1
33 HroroBas koHTposabHas paboTa 1
34 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnunoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I10 34 5

I[TPOT'PAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

buomnorus, 10 kmacc/ Ilaceunux B.B., Kamenckuit A.A., PyomnioB A.M. u apyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHnoe o61iectBo «31aTenbCcTBO
«IIpocsemenue»

buomnorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue
/Tlon pex. Ilaceunuka B.B., Akunonepnoe o61iectBo «31aTenbcTBO
«IIpocsemenue»

 buonorus, 10-11 knacc/ benses JI.K., boponun I1.M., Ipimiun I'.M. u apyrue;
nox penakuuen bensiea J[.K., JIpimmuna .M., AkiimonepHoe o01iecTBo
«M3parensctBO «IIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

JIunusa YMK B. B. Ilaceunuka. buonorus (10-11) (b)
Ucrtounuk; https://rosuchebnik.ru/kompleks/umk-liniya-umk-v-v-pasechnika-
biologiya-10-11-baz/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka IJOK
POII

MDBII

SIkmacce


https://rosuchebnik.ru/kompleks/umk-liniya-umk-v-v-pasechnika-biologiya-10-11-baz/
https://rosuchebnik.ru/kompleks/umk-liniya-umk-v-v-pasechnika-biologiya-10-11-baz/
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