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MOACHUTEJIbHAS 3AIINCKA

[Tpu pa3zpaboTke MPOrpaMMBbI MO OMOJOTHH TEOPETHUECKYIO OCHOBY JUIS OIPEIESIICHUS
MOAXO0B K (OPMHUPOBAHUIO coOJepKaHUS YydyeOHOro mnpeamera «bHOIOTHS» COCTaBHIU:
koHentyanabHble nojoxkeHuss I'OC COO o B3auMOOOYCIOBICHHOCTH IEJEH, COAep>KaHus,
pe3yJIbTaTOB OOyYeHHS W TPEOOBAHWN K YPOBHIO IMOATOTOBKH BBHITYCKHHKOB, TOJOXKEHHUS 00
00X MENsIX W MPUHIUIAX, XapaKTEPU3YIOMIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmero obpazoBanus B Poccuiickoit denepamuu, a TakxKe MOJI0KEHUS O crienn(uke OMOIOTHH,
e€ 3HAUYCHUWU B TIO3HAHUU KUBOW MPHUPOABI U 0OECMEYCHHH CYIIECTBOBAHHS UYEIOBEYECKOTO
obmrectBa. CornacHO Ha3BaHHBIM TMOJIOKEHHSIM, ONPEACTICHBl OCHOBHBIE (DYHKIIMU MPOTPAMMBI
1o OMoJI0THH U €€ CTPYKTypa.

[TporpamMma 1o 6uonoruu JaéT MpeCTaBICHNE O TeNIIX, 00 O0IIeH cTpareruu 00y4YeHUs,
BOCIIUTAHHUS M PAa3BUTUS OOYyYarONIMXCS CpeAcTBaMH Y4yeOHOro mnpeamera «buonorusy,
ompenesieT 00s3aTeNbHOE MPEIMETHOE COJEp)KaHHWE, €ro CTPYKTYpy, paclpelesieHue 110
pa3zienaM M TeMaM, PEKOMEHAYEMYIO IOCIIeI0BAaTeIbHOCTh M3yYeHHS Y4eOHOrO MarepHuaia C
y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH 00pa30BaTEILHOrO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUarONINXCA.

B mporpamMMe mo OWONOTMM TakKe YYHUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeAMETHBIM M MPEIMETHBIM pe3ylibTaTaM oO0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIHLHOMN JEATEILHOCTH/YUeOHBIX NEUCTBUI 00YUYaAIOIIUXCS 110
OCBOCHHIO CO/IEPKaHMsI OMOJIOrMYECKOr0 00pa30BaHUsL.

B nporpamme mo Ouonoruu (10—11 kmaccel, 0a30BbI YypOBEHb) pealii30BaH MPUHIIMII
MPEEMCTBEHHOCTH B HW3Y4YCHHH OWOJIOTHH, Onaromapss dYeMy B HEH NpocMaTpuBaeTCs
HAMPABJICHHOCTh HA PAa3BUTHE 3HAHW, CBS3aHHBIX ¢ (POPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
NPEJCTaBICHUNA O 370pOBOM o0O0pa3e KH3HH U OCpeXHBIM OTHOIICHHEM K OKpYJKaromen
npupoaHoil cpene. IlosTomy Hapsay ¢ u3yuyeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HaHUU O CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOIIECCOB B MpOrpaMMe IO OWOJIOTHH YCIIEHO BHUMAHHE HCIIOIH30BAHUIO TONYyUYEHHBIX
3HAHWI B IOBCEIHEBHOM )XU3HU JIs PEIICHUS MPUKIIAJIHBIX 33/1a4, B TOM YHCIE: TPODUIAKTUKA
HACJIE/ICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEJUKO-TEHETUYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHMS HKOJIOTUYECKHU 11eJIeCO00Pa3HOro MOBEAEHUS B OKPY’KaloleH MPUPOAHOMN cpene,
aHanMM3a BIMSIHHUS XO3SWCTBEHHOM [EATEIhbHOCTH YENOBEKAa HAa COCTOSHHUE TMPUPOTHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHMS K MPUKIAJAHON HANpPaBIEHHOCTH Y4eOHOTO
npeamera «bHOJOTHSY MPOTUKTOBAHO HEOOXOIUMOCTBIO 00ECIICUeHHUS YCIOBHI ISl PEIICHHS
OJIHOM M3 aKTyalIbHBIX 33/1a4 MIKOJIFHOTO OHOJIOrHYECKOTro 00pa3oBaHus, KOTOpas Mperoaaraet
dbopMupoBaHrUe y OOYyYarOIIMXCS CIIOCOOHOCTH amanTHPOBAThCS K H3MEHEHHSM JUHAMHYHO
Pa3BUBAIOMIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHEe cpemHero oomero oOpa3oBaHUS 3aHUMaeT BaxHoe mecto. OHa
oOecrieunBaeT (GopMUpOBaHHE y OOYYAIOIIMXCS MPEICTaBICHUNM O HAy4yHOH KapTHHE MHpa,
pacmmpsieT 1 0000IIaeT 3HAaHUA O KUBOU NPUPOJIE, €€ OTIIMYUTEIBHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3aliil M OHBOJIOLMU, CO3MaéT YCIOBHS JUIsl: TO3HAHUS 3aKOHOB J>KWBOW TMPHUPOIBI,
dbopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOrO0 W Oe3omacHoro oodpasa
KHU3HU, SKOJIOTUYECKOT'O MBIIIJIEHHS], IEHHOCTHOTO OTHOILLIEHUS K )KMBOW IPUPOJIE U YETOBEKY.

bonbmioe 3HaueHwe OWONOTHS WMEET TaKkKe [UIs PEIIEHUS BOCHUTATENBHBIX U
Pa3BUBAOIINX 33]1a4 CpeHero olmiero o0pa3oBaHus, coruain3anun ooydaronmxcs. M3ydenne
onosoruu obecrieunBaeT YCIIOBUS JUTST dbopMupoBaHUs MHTEJUICK Ty JTbHBIX,



KOMMYHHKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KYIbTYpPbI, CIOCOOCTBYET
WHTETpaIMi OWOJIOTHYECKUX 3HAHWUU C TPEJCTABJICHUSAMH W3 APYTUX YYEOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKU, XUMHUU U Teorpaduu. Ha3BaHHBIE MONOKEHUS O TPeIHA3HAYCHHH Y4eOHOTO
npenmera «buonorus» CocTaBUIM OCHOBY JUIS ONPEICNICHUs TMOIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMSI, TPEJICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OT60p conepkanus yueOHOTo TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIIMKA KYJIBTYPOCOOOPA3HOTO MOAX0Aa, B COOTBETCTBUU C KOTOPHIM OOydYaromuecs JTOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaYMMbIC JUIS (POPMUPOBAHUS OOIIEH KYJIbTYphI, ONMPEACISIONUE
aJICKBaTHOE TIOBEICHHE YEJIOBEKAa B OKPYKAIOIIEH NPUPOAHON cpeie, BOCTpeOOBaHHBIC B
MOBCETHEBHOM JKMU3HU U MPAKTHUECKOU aesTebHOCTH. Oco00€e MECTO B 3TOM CHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTBI  COJICP)KAHUS, KOTOpPBIC CIy’)KaT OCHOBOH is  (pOPMHpPOBAHUS
MPEACTaBICHUI O COBPEMEHHON €CTECTBEHHO-HAYYHOM KApTUHE MHpPAa M LEHHOCTHBIX
OPHUEHTAIMSIX JTUIHOCTH, CITIOCOOCTBYIOIIMX TYMaHU3aUK OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpyKTYypUpOBaHUE COJCp)KaHUS YydeOHOro Marepwaja B TporpaMme I0 OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIIMUYUTENIBHBIX O0COOCHHOCTSIX
J)KUBOW MPUPOJBI, O €€ YPOBHEBOM OpraHM3alMyd U 3BOJIIOIUU. B COOTBETCTBUM C 3TUM B
CTPYKType yueOHoro npeamera «buonorus» BbIIENEHBI CIEAYIONIME COACPKATEIbHBIC TUHUU:
«buonorus kak Hayka. MeTobl HAy4yHOTO Mo3HaHUs», «KileTka kak OMOIOTrHYecKas CUCTEMa,
«Opranu3m Kak Omosiormueckasi cucreMay, «CucteMa U MHOrooOpa3nue OpraHudecKoro MHUpPay,
«IBOJIOLHUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Hens uzyuenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIAJICHUE
00yYaromMMHUCsT 3HAHUAMH O CTPYKTYpHO-(QDYHKIIMOHAJILHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOTo paHra u MpuoOpeTeHne YMEHUI UCIOIB30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JEHCTBHH B
OTHOIIEHUU 00BEKTOB )KUBOW MPUPOJIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MPOOIIEM.

JlocTmkeHne 1menu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypoOBHE
o0ecreunBaeTCs PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE OOYyYarolmMMHCS CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBWIAX, CIYXKAIlIMX OCHOBOW Uit (hopMHUpOBaHUS
MpEACTaBICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MHUpa, O METOJaX Hay4YHOro IO3HaHMUS,
CTPOCHHHM, MHOTO00pPa3uHd M OCOOCHHOCTSIX >XHBBIX CHCTEM pa3HOTO YPOBHS OpraHU3alluu,
BBIJIAIOIIUXCSI OTKPBITUSAX U COBPEMEHHBIX MCCIICIOBAHUSX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYYalOIIMXCS MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CIOCOOHOCTEH B MpPOIIECCe aHaIKM3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJOTUU HAYYHBIX B3TJISIOB,
U]l ¥ TIOJIXO0/I0B K M3yYCHHIO )KHBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHHU3AINN;

CTaHOBIIGHHE Yy OOydYarommxcsi oOIIell KyIbTypbl, (QYHKIIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSCHSATH U OLEHUBATH SBICHUS OKPYKAIOIIEro MUpa UBOW MPUPOIBI HA
OCHOBAHWH 3HAHWH ¥ ONBITA, TIOJYYSHHBIX PU U3yUYCHUU OHOJIOTHH;

dbopMUpOBaHHE Yy OOYYArOMIMXCS YMEHUH HWIUTIOCTPUPOBATH 3HAUECHUE OMOJIOTHYECKHX
3HAHUM B MPAKTUYECKON JESATETLHOCTH 4YEJIOBEKAa, PA3BUTHU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI B arpoOHOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TIO3HAHMSI YEJIOBEKOM JKHUBOW MPUPOIBI,
HEOOXOMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIOICHUS STUUECKUX HOPM IMPH MPOBEICHUN
OMOJIOrHYECKUX HCCICIOBAHMIT;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JIJISl TIOBBIIICHUS YPOBHS IKOJIOTHYECKOM
KYJBTYPHI, 17151 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHNS,



NPUMEHEHUE TPHOOPETEHHBIX 3HAHUN W YMCHUH B TOBCEJIHEBHOW JKU3HU JUIS OLEHKHU
MOCTIC/ICTBUI CBOEW JIEATENHHOCTH II0 OTHOIICHUIO K OKpYXammled cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAaHKE U COOIIO/IEHUE Mep MTPODUTAKTUKY 3a00JIeBaHUM.

B cucreme cpennero odmiero oopasoBanusi «buosorusi», nyyaemas Ha 6a30BOM ypOBHE,
ABJISACTCA 0651321TCJH)HI)IM y‘Ie6HI:IM npeamMeToM, BXOAAINIUM B COCTaB HpCIIMeTHOﬁ obmactu
((ECTCCTBGHHO'Hay‘IHI)Ie NpECaAMCTBD).

s n3ydeHuss 6uojaorud Ha 0a30BOM YPOBHE CPEIHETO O0IIero oopa3oBaHMs OTBOJIUTCS
68 gacoB: B 10 knacce — 34 gaca (1 gac B Hegento), B 11 kinacce — 34 yaca (1 yac B Henenio).

COIEPKAHUE OBYYEHUS
10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OHONOTHU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U APYTUMU
€CTECTBCHHBIMH HayKamu, Quiiocodueid, 3TUKON, SCTETHKOW W mpaBoM. Poib Owonoruu B
(dbopMHpOBaHUN COBPEMEHHON Hay4YHOH KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HAYK.

MeTtopl TO3HAHMS KUBOM NPUPOIbI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHKEe, U3MEPEHUE,
KJIacCU(UKALIHSI, MOJCITMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabmuipl U cxembl: «MeToIbl TO3HAHUS KUBOU TTPUPOIBI.

JlabopaTopHble M IpaKTUYECKUE PadoThI:

[Tpaktuueckass pabora No 1. «lcmonbp3oBaHuEe pa3IMYHBIX METOJOB MpPHU H3YYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble CHCTEMBbI M UX OPraHU3alHA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3yuyeHus Ouosnoruu. OTaudue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OuocucteM © HUX pa3HooOpa3ue. YPOBHHM OpraHu3alud OHWOCHCTEM:
MOJIEKYJIAPHbIA,  KJIETOYHbIA,  TKAHEBbIM,  OpPraHU3MEHHBIM,  MOMYJISIHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeoleHOTUYECKUI ), OMOC(hEpHBIH.

JdemoHcTpaumMu:

Tabmuupel u cxembl: «OCHOBHBIE MpPHU3HAKU KU3HU», «YPOBHU OpraHU3alUM >KUBOU
TIPUPOJIBI.

Ob6opynoBanue: mozenb Mosekyisl JJHK.

Tema 3. XumMuuecknii cOCTaB H CTPOCHHUE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIJIEMEHTHI: MAaKpOdIJIEMEHTBHI,
MUKpO3JIEMEHTHI. Bo/ia 1 MUHEpabHbIE BEIIECTBA.

OYHKIIMK BOJABl M MHUHEPAJBHBIX BelIecTB B kieTke. [loanepikaHue OCMOTHYECKOTO
Oananca.

benku. CocraB u crpoeHre 0eIK0B. AMHHOKHUCIIOTH — MOHOMEpPHI OesikoB. HesameHnumble
U 3aMEHHUMbIE AMMHOKHCIOTHI. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOM
MOJIeKYJbl (TIepBUYHAsl, BTOPUYHAS, TPETHYHAS U YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonornueckue QyHKInnu OEIKOB.

®epMeHThl — Ouosiornyeckue karamuzaTopbl. CTpoeHHE (EepMEHTa: aKTUBHBIA LEHTD,
cyoctpatHas crneumuduuHocts. Kodepmentsl. Burtammuel.  Otiamuus  (QepMEeHTOB  OT
HEOPraHMYECKUX KaTallu3aTOpPOB.



VYraeBoapl: MOHOCaXapusl (IJI0K03a, pru0o3a U Je30KcHprd03a), 1ucaxapuisl (caxaposa,
JIAKTO3a) W TMOJIMcaxapubpl (KpaxMmay, TJUKOTeH, IeJUItoio3a). buomornyeckue (yHKIUNA
YTJIEBOJIOB.

Jlunupaer:  Tpurnuuepunsl, Qochonunuasl, crepounsl. [uapodubHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue ¢yHkuuu munuaoB. CpaBHEHUE YTIIEBOIOB, OCIKOB M JIUIHIOB Kak
MCTOYHUKOB YHEPIUH.

Hyxkneunoseie kucnotel: [JHK u PHK. Hykieotunbl — MOHOMEPBI HYKIE€MHOBBIX KHUCIIOT.
Crpoennie u ¢ynkuuu JJHK. Crpoenne u ¢ynxnum PHK. Bugsr PHK. AT®: crpoenue u
byHKUIMN.

[{uronoruss — Hayka o kiertke. Kiierounas teopust — nmpumep B3aMMOJEHCTBHS UAEH U
(GakTOB B HAYyYHOM MO3HAHUHU. MeTO/Ibl U3YyUEHUS! KIETKH.

Knerka kak nenocTHas >xuBas cucrema. O0Iue Npu3HaKy KJIETOK: 3aMKHYTasi Hapys>KHast
memOpana, monekynbsl JJHK kak reHeTrueckuii anmapar, cucteMa CHHTe3a Oenka.

Tunsl KIETOK: 3yKapuoTHYecKas M mpokapuotudeckas. (OCOOEHHOCTH CTPOECHUS
npokapuoTuyeckoil kinetku. Knerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKU.
OcCHOBHBIE OTIIMYUS PACTUTEIBHOM, JKUBOTHOWU U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIUKC, WX (YHKIIHH.
[Tnasmarnueckass memOpaHa, e€ cBoiictBa W ¢GyHkumu. llurommasma m €€ OpraHoubI.
OnnomemOpannbie opranouibl kietku: DIIC, anmapar ['omsmxu, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bpl KJIETKU: MHUTOXOHApPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUN M IJIACTHUI.
Bunel minactun. HememMOpaHHbIe OpraHOU/Ibl KIETKU: pUOOCOMBI, KJIETOUHBIH LEHTP, LIEHTPUOJIH,
PECHUUKH, KIyTHUKU. DyHKINUN OPraHOUI0B KIIEeTKU. BritoueHus.

SAnpo — perynaTopHblil HeHTp KiaeTkh. CTpoeHue sapa: sjepHas 000JI0uKa, KapuoIuia3ma,
XPOMaTHH, SAPBILKO. XpPOMOCOMBI.

TpaHcHOpT BELIECTB B KIIETKE.

JleMoHCTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, /[x. Yorcon, @.
Kpuk, M. Yunkusnc, P. @pankinun, K. M. bap.

[uarpammsel:  «PacnpenenceHue XUMUYECKHX JJIEMEHTOB B HEXKHUBOW  IPUPOJEY,
«PacmpeenieHre XUMUYECKHUX DIIEMEHTOB B )KMBOW IPUPOJIEN.

Tabmuuel u cxembl: «llepuonnyeckass TabivIa XUMHUYECKHX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbI BOJBI», «bruocuntes Oenka», «CtpoeHue MoJekyibl Oenka», «Ctpoenue hepmenTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenne monekyinsl AT®», «CTpoeHne 3ykapuoTHUECKON
KieTkny, «CTpoeHue XUBOTHOM KIeTkn», «CTpoeHHEe pacTHTENbHOW KIEeTKn», «CTpoeHue
IIPOKAPUOTUUYECKOM KIIETKN», «CTpOEHUE AApa KIETKN», «Y TIEBOIABDY, «JIunuapm.

OOopynoBaHue: CBETOBOH MMKPOCKON, OOOpyIOBaHHME AJs INPOBEJECHHUS HAOIIOJCHUI,
M3MEpEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYecKHue padoThbl:

Jlaboparopuast pabora Ne 1. «/3ydeHHe KaTalUTHYECKON aKTUBHOCTH (hepMeHTOB (Ha
IIpUMeEpEe aMHJIa3bl WIN KaTajaasbl)».

JlaGoparopnast pabora Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OaxkTepuil 0]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpEnapaTax U UX OIMHUCAHUE.

Tema 4. ZKuzHenesTeIbHOCTH KJIETKH.



OOmen BemiecTB, WM MeTa0ONM3M. AcCCUMWIANMS (IUIACTHYECKU OOMEH) U
TCCUMWIIALINS (SHEPreTHYecKii 0OMEH) — IB€ CTOPOHBI €IMHOTO IMpoliecca Metabonmsma. Poib
3aKOHOB COXPAHEHHS BEUIECTB U SHEPTUU B MIOHUMAHUHN METa0OoIU3Ma.

Tunsl oOMmeHa BemlecTB: aBTOTPOGHBI U reTepoTpodHblii. Ponb ¢epMenToB B oOMeHe
BEIIECTB M MPEBPAIICHUH SHEPTHH B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas ¢as3el (oTtocuHTe3a. Peakmuum (oTocuHTe3a.
D¢ dexTuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (OTOCUHTE3a JJIs KU3HHU Ha 3emuie. BimsiHue ycmoBuit
cpenbl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIICHHUS €r0 MTPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3UPYIOINe OakTepuu. 3HAYCHHE XEMOCHHTE3a JUIS KU3HU Ha
3emue.

DOHepreTuyecknii oOMeH B KJeTKe. PacmierieHWe  BEIIeCTB,  BBIICTICHHE U
AKKyMYJIMpPOBaHHE SHEPTUHU B KJIETKE. DTallbl SHepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KuciopomHoe OKWCIEHWE, WIM KIETOYHOe apixaHue. OKHCIUTEIhbHOE
dochopmmpoBanre. DPHEKTUBHOCTH IHEPTrETHISCKOTO OOMEHa.

Peakunu wmarpuunoro cunHte3a. [enerndeckas wundopmamms u JHK. Peanuzanus
TeHETHYECKON MHGOpMAIMK B KJIETKE. | €HeTHYECKH KOJ M €ro CBOMCTBA. TpaHCKPHUIIIUS —
matpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jransl TpaHcasuuu. Konuposanue
aMHUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OenKa.

Hexnerounsie ¢opmbl xku3Hu — BHUpychl. Mcrtopus otkpeitusi Bupyco (/. .
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIA BUPYcoB. baktepuodaru. bonesnu
pacTeHHIA, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMyHoaeUIIMTa YeTOBEKa

(BUY) — Bozoymutenr CIIMJla. OOpaTtHas TpaHCKpUIIMs, peBepTaza W HHTErpasa.
[IpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00ICBaHHIA.
JdemMoHcTpaumMu:

[Toptpetsr: H. K. Konsios, 1. U. UBanosckuii, K. A. Tumupsses.

Tabmumplt w  cxembl: «Tunel  nuradus», «Metabomusm», «MHUTOXOHAPUSY,
«OHepreTuueckuii oomen», «Xiopormnacty, «Potocuntes», «Crtpoenune IHK», «Ctpoenue u
¢yHKUMOHMpOBaHWE TeHa», «CuHTe3 Oenmka», «leHeTnyeckwii  Kom», «Bupycem,
«baktepuodarn», «Ctpoenne wu xu3HeHHbld 1wk Bupyca CIIMa, Oakrepuodaray,
«Pemmukamms JJTHK».

O6GopynoBanue: moaenu-ammukanuu «Yasoenne IHK u tpanckpunmms», «buocunrtes
oenka», «CTpoeHue KIeTKu», Mojieb cTpykTypsl JTHK.

Tema 5. PazmHoKeHHe M HHAMBUH/IYaJIbHOE PA3BUTHE OPTaHU3MOB.

KneTounsli 1uKia, Wiv KU3HEHHBIM UK kieTku. MHTepdaza m mwuros. Ilponeccst,
nporekaromue B uHtepdaze. Pemnmukanusa — peaknus marpuunoro cunteza J[HK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
HaOopel. Xpomatuel. [luTonornueckne OCHOBBI Pa3MHOXKCHHS W MHIUBUIYATHLHOTO PAa3BUTHS
OPraHU3MOB.

[enenne kmetkn — muto3. Craamm murtosa. Ilpoueccel, mpoucxopsiue Ha pa3HbIX
cTagugaX MUTO3a. brojorudaeckuii CMBICI MATO34.

[TporpamMmmupyemast TuOenb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHSI OpraHM3MOB: Oecroioe U MoJioBoe. Buabl  Oecrnosioro
Pa3MHOXKEHHUSA: JIeJIeHHE HaJBOE€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHUE,
BETre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHW3MOB, €r0 3HAYEHHUE IS
CENIeKIUH.

[TonoBoe pa3zMHOMXKEHHUE, €TO OTINYHUS OT OECITOJIOTO.



Meiio3. Cragun meiosa. Ilpoueccsl, mpoucxoasmue Ha cTaausx meiosza. IloBegenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornueckuii CMbICI M 3HaYEHUE MEH03a.

["ameTorenes — mporecc 00pa30BaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [10OBBIE Kene3bl:
CEMEHHUKU U sSu4HUKH. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KIETOK — rameT (CIepMaTo30u,
AWLEKIeTKa) — crepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHs —SHIEKIETOK H
cnepmaro3onoB. OmionorBopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpPHUOTEHE3).
Oranbl 3MOPUOHATHHOTO PA3BUTHUSA Y IMO3BOHOYHBIX KUBOTHBIX: JIPOOJICHUE, TacTpyJIsIus,
opra”orene3. [ToctoMOpruoHanbHOE pa3BuTHE. TUIBI MTOCTAIMOPUOHATBHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BimsiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIE
BBI3BIBATh BPOXKACHHBIC YPOJICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 BETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH, CTaANN
pa3BUTHSL.

JleMoHCTpanum:

Tabnuue! u cxembl: «DOpMbI pa3MHOXKEHHUSI OPraHU3MOBY, «/[BoitHOE OMIIOIOTBOpEHUE Y
LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE pacTeHui», «JlerieHne KIeTKH
OakTepuit»y, «CTpOEHHE TIONOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN UKD,
«Permmukamms JJHK», «Murtosy, «Mehosy, «IIpsmoe u Henpsimoe pa3Butue», «l'ameToreHes y
MJIEKOITUTAIOIINX U YeJIOBEKa», «OCHOBHBIE CTaIUN OHTOIEHE3A).

O6opynoBaHue: MHUKPOCKOI, MUKpompenaparsl «CrepMaTo30HIbl MIICKOIUTAIOIETOY,
«Sliiueknerka miekonuraromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moenb-amuInKanus «Jlenenue knetkn», moaens JJHK, Mogens metadasHoi XpOMOCOMBL.

JlabopaTopHble M IPaKTHYECKUE PadoThI:

Jlaboparopnas padora Ne 3. «Habnronenue MuTo3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOTIpETaparax.

JlaGoparopnast pabora Ne 4. «/3ydeHune CTpPOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacjieacTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. lMcropuss pa3BuTug reHeTHMKH. Posb nuromoruum u
SMOPHUOJIOTHY B CTAHOBJICHUU I'eHETHKHU. BKitag poccuiickux u 3apyOexHbIX yUEHBIX B pa3BUTHE
reHeTUKU. MeToapl TeHEeTUKH (TUOPUIONOTUYECKUI, UUTOT€HETHUYECKU, MOJIEKYJISIpHO-
reHeTrueckuii). OCHOBHbBIE TeHETHUUYECKUE MOHATH. [ eHeTu4eckass CUMBOIIMKA, UCIIONb3yeMast B
CXeMax CKpeluBaHUM.

3aKOHOMEpPHOCTH  HAacJelIOBaHUS  NPU3HAKOB, yCTaHOBJIeHHble [.  MeHnaenem.
MounoruOpuaHoe cKkpeluBaHue. 3akoH eIMHO-00pa3usi TMOPUIOB MEepBOro nmokoieHus. [Ipasuio
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. [‘mmore3a uwcrorel ramer. llomHoe u
HEMOJIHOE JOMUHHUPOBAHHUE.

JuruOpunHoe  CKpemuBaHWe. 3aKOH HE3aBUCHMOTO  HACTEJIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI TUTMOPHUIIHOTO CKpEIIMBAHUA. AHAJIM3UPYIOLIEE CKpEIIUBAHUE.
Mcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS ISl OTPEACIICHUsI TeHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpu3HakoB. PaGora T. Moprana 1o CIENJICHHOMY
HacjeA0BaHUIo reHoB. Hapynienue crenieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKHEe KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAEICHHE N0Jia. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHsie W TeTeporaMeTHbIe OpraHu3Mbl. HacrnemoBaHuwe NPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.



N3menunBOCTh. BUIbl ”3BMEHUNBOCTH: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Ponb cpenbl
B HEHACJIECJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTUKA MOJU(PHUKAIMOHHON W3MEHYHBOCTH.
Bapuannonssiii psg u BapuanuoHHas kpuas. Hopma peakuuu npusnaka. KomuuecTBeHHbIE U
KaueCTBEHHbIC IPU3HAKU U UX HOpMa peakinu. CBoiCTBa MOAU(PUKAIIMOHHON N3MEHYMBOCTH.

HacnencrBenHas, uinm TeHOTHITHYECKAs, N3MEHUYNBOCTh. KOMOWHATHBHAS W3MEHUYUBOCTD.
Meiio3 © TmONOBOM Tpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTallOHHAs
U3MeHYUBOCTh. Kiaccudukanuss mMyTauui: reHHbIe, XpOMOCOMHBIe, TeHOMHbIe. YactoTa u
MPUYMHBI MyTaluil. MyTareHHbsie (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIOB B HACIEIACTBEHHOMN
n3Mmenunsoctu H. M. BaBuiiosa.

BHesinepHast Hacae1CTBEHHOCTh U U3MEHYMBOCTb.

I'eneruka yenoBeka. Kapuotun uenoBeka. OCHOBHbIE METO/bl TE€HETHUKU YeEJOBEKa:
TeHEAIOTUYECKUH, OJNM3HENOBbIM, IUTONCHETUYECKUH, OHOXUMHUYECKHM, MOJIEKYJISIpPHO-
reHeTuueckuil. COBpEMEHHOE OIpe/IeJIeHUEe TEHOTHUIA: IIOJHOM€HOMHOE CEKBEHHPOBAHUE,
TeHOTHUIIMPOBaHKE, B TOM umcie ¢ momornipio I[TI[P-anamm3a. HacnencrBennsie 3a00iieBaHUS
YyeloBeKa: TeHHble OoNle3HH, OOJIe3HH C HACIEACTBEHHON  MpPeapacroiokKEHHOCTHIO,
XpoMocoMHBIe Oone3nn. ComaThueckue ¥ TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKU.
[TpuHIMITBI 30pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MTPOMUIAKTUKA U JICUCHHS] TEHETUICCKIX
Oone3Hel. MenuKko-TeHeTHYeCKOe KOHCYJIbTUPOBAHHE. 3HAYCHHUE MEJIWIIMHCKON TEeHETUKH B
MPEIOTBPALEHUH U JICUEHUU T€HETUUYECKUX 3a00JIeBaHUI YeIOBeKa.

JdemoHcTpaumuu:

[optpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBuios.

Tabnuipl 1 cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHKUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUIeIUIEHUs] M €ro IUTOTCHETUYECKass OCHOBa», <«3aKOH YHUCTOTBl TaMeT»,
«lurubpunnoe ckpeumBanuey», «LluTonmornyeckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHHS,
«Meio3y, «B3auMoAeiCTBIE aJUIENBbHBIX T€HOB)», «I eHeTnYecKne KapThl paCTEHUM, KUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLUEIJIEHHOTO C IOJIOM,
«KapuoTunsl YenoBeka W IKUBOTHBIX», «Buael w3MeHumBOCTHY, «MOauduKanoHHAS
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «['eHeTHKa rpymnm KpoBu», «MyTalioHHas
U3MEHYUBOCTbY.

O6opynoBanue: Moaenu-ammiukanuu «MoHoruOpunHoe ckpemuBanue», «HemnomnHoe
JOMHHHUpOBaHHE», «/{urubpuanoe ckpemmBaHue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpomnpenapar «/Ipo3oduna» (Hopma, MyTtanmu GOpMbI KPUIBEB M OKPACKU Teja), repbapuid
«['opox MoceBHOW.

JlabopaTopHble U IPaKTUYECKUE PadoThI:

Jlaboparopnas pabota Ne 5. «3ydyeHue pe3ylbTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEeIIMBaHMsl y 1p030(UIIbl HA TOTOBBIX MUKPOIPENapaTaxy.

Jlaboparopuas pabota Ne 6. «M3ydueHne MOAUPUKAITMOHHON H3MEHYHBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopnas pabGora Ne 7. «AHanu3 MyTanmii y JApo30QWIbI Ha TOTOBBIX
MHUKpOIpenaparax.

[TpakTrueckas padota Ne 2. «CocTaBlieHHE U aHAIIN3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOT M.

Cenexuus Kak HayKa U IpoLecC. 3apoKIEHUE CENEKIMH U nomecTukanus. Ydyenue H. M.
BaBuioBa o 1eHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJbTypHBIX pacTeHuid. lleHTpsl
MIPOUCXOXKICHHS TOMAITHUX JKUBOTHBIX. COpT, TOpOAQ, IITAMM.



CoBpeMeHHbIE METOJbI CeNeKIMU. MacCoBbIi U WHANBUAYATbHBIN OTOOPHI B CENEKIUU
pacTeHuil u kUBOTHBIX. OlleHKa dKcTephepa. baM3KOpOACTBEHHOE CKPEIMBAHNE — UHOPHIMHT.
Uucras nuausa. CkpemmuBaHWe YUCTBIX JWHUK. ['erepo3uc, wiam ruOpugHas Ccuia.
HeponctBennoe ckpemuBanue — ayrOpuauHr. OtmanéHHas rubpuguzanus U e€  yCHeXH.
HckyccTBEHHBI MyTareHe3 M IMOJYyYEHUE IMOJUILIOMAOB. JOCTHIKEHHS CEJIEKUMH PACTEHU,
’KUBOTHBIX U MUKPOOPTaHHU3MOB.

buotexHosioruss Kak oTpacib MNPOU3BOJCTBA. ['€HHAs HHXKEHEpHs. OTalbl CO3JIaHMS
pexomObunantHo JIHK u Tpancrennsix opranuzmoB. Kierounass unxenepus. Kierounsle
KYJbTYpbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHui. KiioHupoBaHue BbICOKOMPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMU3MOB. OKOJOTMYECKHE M 3Tudeckue npodbirempl. MO —
TeHETUYECKU MOJU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanyu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. ®. lIBaHoB.

Tabmuupel u cxembl: Kapra «LIeHTpbl HPOMCXOXKIEHUS M MHOT0oOpasusi KyJbTYpPHBIX
pacteHuit», «Ilopoabl ToMaNIHUX >KMBOTHBIX», «COpTa KyJbTYpPHBIX pacTeHui», «OTnanéHHas
rubpuauzanus», «Paborel akamemmka M. @. UBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonoruny», «Kierounsie KylnbTypsl U KIOHHpOBaHUE», «KOHCTpynpoBaHue M mepeHoC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJISKU IJI0JI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03SHCTBEHHBIE PACTEHUS.

JlabopaTopHble M IpaKTHYECKUE PadOThI:

Okckypeusi «OCHOBHBIE METOJbl M JOCTHXKEHUS CENIeKLUUU pPAacTeHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTaHIIMIO, MJIEMEHHYIO ()epMy, COPTOMCIBITATENbHBIA Y4acTOK, B TEIUIMYHOE
X034HCTBO, JIA0OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBosroMOHHAs OMOJIOTHS.

[Ipennochliku BO3HMKHOBEHMSI 3BOJIIOLMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOpUS U €€
MeCTO B OMoJIoruH. BiusHue 3BOMIONMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTHX HAYK.

CeunerenscrBa 2Bomonuu. [laneoHTONIOTMYECKHE: TOCIEAOBATEIBHOCTD IOSBIICHUS
BUJIOB B MAJICOHTOJIOIMYECKOM JIETOIUCH, IIepexo/iHble (hopMbl. bruoreorpaduueckue: cxoacTso
u paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOTHYECKUE: CXOJCTBA M Pa3IMyusi SMOPUOHOB pa3HbIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHbIEC, PYAUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUECKUE: CXOJCTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHMS JapBHHU3MA.
JBrxyume cuibl 3BOJMIOLIMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYPCOB, HeEOMpeaeléHHas H3MEHUMBOCTh, OOppOa 3a CyILIECTBOBaHHE,
€CTECTBEHHBII 0TOOD).

Cunrernueckas teopust 3Bosonuu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkpossomronus. [Tonmynsanus Kak eIuHULA BUA U 3BOJIOLUY.

JBmwxymue cwibl ((pakTophl) SBOMOLMU BUAOB B Mpupoae. MyTalMOHHBIN npouecc U
KOMOMHATHBHAs HM3MEHYMBOCTh. [lomynsiuoHHble BOJHBI W Jpeiid reHoB. M3omsauus u
MUTpaLusl.



EcrectBennbiii o100p — Hampapistomuil ¢daktop sBosonnu. PopMbl €CTECTBEHHOT'O
otbopa.

[Tprucnoco0aeHHOCTh OPraHM3MOB Kak pe3yibTaT 3Bosouun. Ilpumepsl npucnocoOneHuit
y OpraHu3mMoB. ApoMop(h03bl U UANO-aIANTAIHH.

Bun u BumooOpaszoBanme. Kpurtepum Buma. OcHOBHBIE (GOPMBI BHI000pa30BAHUS:
reorpauueckoe, SKOJIOrHIECKOE.

MakposBomronusi. PopMbl 3BOMIOLUK: (UICTUYECKas, IUBEPreHTHAs, KOHBEPTEHTHAs,
napaensHas. HeoGpatumMocTh 3BOITIOLINH.

IIpoucxoxnaeHue  OT  HECNEUMAIM3UPOBAaHHBIX  mpeakoB.  IIporpeccupyromas
crieranu3amnus. AJIanTUBHAS paaraius.
JleMoHcTpanum:

IToprpetsr: K. JIunnen, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K. M. bap, O.
['exkenb, @. Mromep, A. H. Cesepiios.

Tabmumpl u cxembl: «Pa3BuTHe oOpraHuyeckoro wmupa Ha 3emiie», «3apoJbIIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopmMbl OOppOBI 3a CYIIECTBOBAHHEY,
«EcrecTBeHHBIl  0TOOP», «MHOroo0Opa3ue CcopToB pacTeHHit», «MHorooOpa3ue mOpos
JKUBOTHBIX, «[Tomynsiiumy, «MyTanuoHHas M3MEHYHUBOCTD, «ApoMopdOo3bI»,
«Mnmoanantamuny, «OO0mas aereHepanus», «JIBwkymmue cuibl 3Boaonun», «Kapra-cxema
MapmipyTta myrtemiectBus Y. JlapsuHay, «bopbba 3a cymectBoBaHue», «IIpucmoco6ieHHOCTh
opranu3MoBy, «I['eorpaduueckoe Bugo0OpazoBaHue», «IKOIOTUYECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IUYHBIMU TUIIAMH OKPACKU, HAOOP II0/I0B U
ceMsH, Kosutekius «[IpuMepsl 3aIUTHBIX TPUCTIOCOOJIECHUHN Y )KUBOTHBIX», MOJIeTb «OCHOBHBIC
HAIpPAaBJICHUS IBOJOLUNY, 00bEMHAsE MoJienb «CTPOECHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX .

buoreorpaduueckass kapta wmupa, KoieKmus «QDPOpMbI COXPaHHOCTH HMCKOIMAEMBIX
JKUBOTHBIX W PACTeHMIT», Monensb anmumkainusa «llepekpéct XxpoMocom», BIIaKHBIE Mpenaparsl
«Pa3Butue Hacexkomoroy», «Pa3BuTHe nArymku», MuKporpenapaTr <«/lpozoduna» (HOpMa,
MyTanuu (OPMBI KPbUTHEB  OKPACKHU Tela).

JlaGopaTopHble H NpaKTHYeCcKHe padoThbIi:

JlaGopatopnas pabora Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Jlabopatopnast pab6ota Ne 2. «OmnmcaHue TPHUCIOCOONICHHOCTH OpraHu3sMa u e€
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHe KU3HU Ha 3emue.

JoHayuHble mpeAcTaBiICHUS O 3apOKIACHUU KW3HU. HayuHble runoTe3bl BOSHUKHOBEHMS
KU3HM Ha 3emJyie: abWoreHe3 W TMaHCIepMUsA. XHUMHUYECKas IBOJIOINUS. AOHOTEHHBIM CHHTE3
OpPraHMYeCKMX  BEIIECTB M3  HEOPraHWYECKUX. OKCHEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHYECKOH sBomonmu. HauanpHble dTansl Onomoruyeckoit asomonuu. ['umoreza PHK-mupa.
dopMupoBaHue MEMOPAHHBIX CTPYKTYP M BO3ZHHUKHOBEHUE MPOTOKJIETKHU. [IepBbie KIETKU U UX
sBOMIONIMSA. DOPMUPOBAHKUE OCHOBHBIX TPYIIT )KHUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emsie 1o dpam W nepuomam. Karapxed. Apxedckas u
nporepo3oiickas 3pel. [laneosoiickas 3pa u e€ mMepuoabl: KEMOPHIICKUI, OpIOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIM, IEPMCKUH.

Me3so30lickas 3pa 1 €€ Nepuo/ibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaiiHo3oiickas 3pa 1 €€ neproibl: MajeOreHOBbIN, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuka KiIuMara M TeoJIOTMYECKHX IMpoieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
PACTUTEIBHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN M KUBOTHBIX. l[losiBieHwmeE,
paciBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.



CucreMa opraHM4ecKOro Mupa Kak OTpa)KeHUE 3BOJoLMU. OCHOBHBIE CUCTEMATHUECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOIMSL  YeNlOBEKAa. AHTpONOJorus Kak Hayka. Pa3Butue mnpexacraBieHuil o
MIPOUCXOXKICHUH YesloBeKa. MeTo bl u3yueHus: anrponoreHesa. Cxo/IcTBa U pa3auyus YeIOBeKa
Y KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBwxymue cunbl (pakTopbl) aHTpororeHe3a. HacnencTBeHHas WM3MEHYMBOCTh U
€CTECTBEeHHBIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUH TPYyAa, MBIIIJICHUE,
peub.

OCHOBHbBIE CTaJIMM U BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, UelOoBEeK yMelblil,
Yenosek npaMmoxondamui, YenoBek HeaHaepranbckud, Yenosek pasymsbld.  Haxonkm
HCKOMAEMbIX OCTAaTKOB, BPEMsI CYIIECTBOBaHUS, 00JIaCTh PacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAUSL.

Yenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BpPONEOUIHAs (€Bpa3uiicKas), HETPO-
aBcTpajioniHas  (PKBaTOpUAJIbHAsA), MOHTOJOMJHAas  (a3MaTcKo-aMepukaHckas).  UYepTsl
MPUCTIOCOOICHHOCTH TPEICTaBUTENIed YeOBEYECKMX pac K YCJIOBUSAM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumnu:

[Toptpetsl: @. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBun.

Tabmupl 1 cxembl: «Bo3nukHOBeHHEe COTHEYHOU CHCTEMBI», «Pa3BUTHE OpraHMYECKOTO
mupay, «PactutenbHas kietka», <«OKuBoTHas kierka», «lIpokapuoTuueckas KIETKay,
«CoBpemMeHHas cuCTeMa OPraHUYecKOro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOECHUS
YeJloBeKa M YeIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTHYECKUX HAXOIO0K
IIPEIKOB COBPEMEHHOTO YeJoBeKay», «JlpeBHelmme moan», «/peBHue mogu», «llepBbie
COBPEMEHHBIE JII0aN», «HenoBeueckue pacol».

Ob6opynoBanue: wmymspku  «lIpoucxoxkaeHne denoBeka» (OIOCTBI  aBCTPAIOMHUTEKA,
MUTEKaHTPONa, HeaHJepTallblla, KPOMAaHBOHIIA), CIICTIKH WJIM M300paKeHUs KAMEHHBIX OpyIui
MEepBOOBITHOTO YeOBeKa (KaMHU-YOIIEphl, pyOuia, ckpebia), reoXpoHoJorudeckas Taldiuia,
KosuteKus «@opMbl COXPaHHOCTH HCKONIAEMBIX KUBOTHBIX M PACTEHUID.

JlaGopaTopHble H MpaKTHYeCKHe padoThI:

[TpakTrueckas padora Ne 1. «/3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUN U )KMBOTHBIX B
KOJUIEKLIUSAX Y.

DKCKypeust «IBOJIONHUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHBIN WM
KpaeBeI4ecKuil My3ei).

Tema 3. Opranusmsl U OKpy:Kamas cpeaa.

OKOJIOTMSl KakK HayKa. 3aJaud W pas3fesibl 3KOJIOTMU. MeToabsl 3KOJOTHYECKUX
HCCIIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOWTaHMs  OpPraHWU3MOB:  BOJHAs,  HA3E€MHO-BO3JYIIHAS,  IOYBEHHAS,
BHYTPHOpPraHU3MEHHas!.

Oxonoruyeckue ¢akropbl. Knaccudukanus skonoruueckux (pakTopo: abHOTHUECKHE,
OMOTHYECKHE U aHTPONIOTeHHBIE. J[eHCTBHE HKOJIOTHYECKUX (DAKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpBl:  CBET, TEMIEparypa, BIAKHOCTb.  DOTONEPUOAU3M.
[IpucnocoOnenust OpraHu3MoB K JeHCTBHIO a0NOTHYECKUX (aKkTOpoB. buosoruyeckue puTMbl.

buotnueckne  daxktopel. Buabl OMOTHYECKMX  B3aUMOJEHCTBUM:  KOHKYPEHITHA,
XHUITHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koonepauus, MyTyaanu3M, KOMMEHCATU3M
(KBapTHpAHCTBO, HaxJeOHWYECTBO). AMeEHcanu3M, HelTpanu3M. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBHI JUIsl CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.



OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyysiuud. OCHOBHBIE IIOKa3aTelnd MOIYJISALUH:
YHCIIEHHOCTh, IUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTh, NPUPOCT, Murpamms. JIuHamunka
YHUCICHHOCTU MOMYJISALMU U €€ PeryJIsiius.

JdemoHcTpaumnu:

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

Tabnuubt u cxemsl: kapra «lIpupoansie 30HbI 3eMin», «Cpeasl OOUTaHUs OPTaHU3MOB),
«®Dotonepuoguzmy», «llomynsmumn», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TMOMYJSIUU
uHOy30pun-Tyhenbkn», «[Iuiessie enmy.

JlabopaTopHble U NpaKkTHYecKUe PadoThI:

Jlabopartopnas padota Ne 3. «Mopdomorndeckrue 0COOEHHOCTH PACTECHUI U3 pa3HBIX MECT
oOUTaHUM.

JlaGopatopHnas pabota Ne 4. «BiusiHue cBETa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktuueckas padota Ne 2. «[loacuéT MIOTHOCTH MOMYJIAMA PA3HBIX BUIOB PACTCHUIN.

Tema 4. CooO1ecTBa U IK0JIOTHYECKHE CHCTEMBI.

CooOmiectBo  opranu3MoB  —  OuomeHo3. CTpykTypsl — OHolLieHO3a:  BHJOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bunsi-nomunantel. CBsi3u B OMOLIEHO3E.

DKooruyeckne cuctembl (d9Kocucrembl). [loHsTHe 00 sKOCHCTEME M OHOTEOICHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOAYIEHTHI, KOHCYMEHTBHI, pEeIyLEHTHI.
KpyroBopoT BemecTB W MOTOK PHEPTUM B IKOcHUcTeMe. Tpodudueckue (MHINEBBIC) ypOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCHUCTEMBI: Ouomacca,
IOPOAYKIHUSA. DKOJOTMYECKHE NHpaMMIbL: MPOIYKIMH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHUCTEM: YCTOHUMBOCTh, CaMOpeTryIisiius, pazsutue. Cykieccusl.

[TpupoaHble 3KOCHCTEMBL. DKOCHCTEMBI 03€p M peK. ODKOCUCTEMa XBOHWHOIO WIIU
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpOIIOT€HHBIE YKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI. buoormueckoe u
XO3SICTBEHHOE 3HAUEHHNE arpOIKOCHCTEM B YPOOIKOCHUCTEM.

buopasnoobpasue kak ¢GakTop ycToiMunBOCTH 3KOocucTeM. CoxpaHeHHE OHOJIOTrHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6mocdepe. I'panuipl, coctaB u CTPyKTypa OHOCHEpHI.
XKupoe BemectBo u ero ¢yHKuuH. OCOOEHHOCTH OMOCHEPHl Kak TIOO0ATBHOW SKOCHCTEMBI.
JlnnaMmuueckoe paBHOBecHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbpHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emin. AHTpONOTreHHbIE n3MeHeHus B onocdepe. ['mobanpHbIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHuE MPUPOJBI U yesoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hs KaKk OCHOBA
ycroitunBoctr 6uocdepsl. OCHOBa paMOHAIBLHOTO YIPABICHHUS MPUPOIHBIMHE PECYpPCaMU M UX
ucroib30BaHue. JlOCTIKEHHsI OMOIOTHH M OXpaHa MPUPO/IBL.

JdemoHcTpaumnu:

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

Tabnuupl u cxemsl: «llumeBrbie nenn», «buoeHo3: coctaB u cTpykTypa», «IIpupogHsie
coobmectBay, «llenu mnuranus», «Ikonoruueckas nupamugay, «buochepa u uenoseky,
«JKocHucTeMa IIUPOKOJIUCTBEHHOIO Jieca», «IDKOCHCTEMa XBOWHOro Jjeca», «buoieHos
BOJIOEMa», «ArponeHo3», «lIpuMepHble AaHTPONOTeHHBIE BO3ACUCTBUS Ha MPUPOAYY,
«BaxHelnme MCTOYHMKM 3arpsi3HEHHs BO3JyXa M TPYHTOBBIX BOJ», «llouBa — BaxkHenmas
cocrasisromas onocdeps», «PakTopsl Aerpaganuy NouBy, «IlapHUKOBEIA d3hdexTy, «DakTophI



PaZIMOaKTUBHOTO 3arpsi3HeHHs 6uochepb», «O0mmas cTpykTypa 6uocheps», «Pacnpoctpanenue
XHU3HU B Omocdepe», «O30HOBEIN dKpaH Ouocheps», «Kpyroropor yriepoma B Oomochepe»,
«KpyroBoport a3ora B mpupoie».

O6opynoBaHue: MOJENIb-alIUIUKA s «Tunuuneie OHOLIEHO3BI», repOapuii
«PactutenbHble  cooOmiecTtBay, KoJuiekiuuu — «buoneno3», «Bpemutenn — BakHEMIIHUX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuii W KOJUICKIIMM PACTEHUH U KUBOTHBIX,
MPUHAJICKAINUE K Pa3HbIM SKOJIOTMYECKUM TpyInamM ogHoro Buaa, Kpacnas kaura Poccuiickoit
deneparyn, U300paKECHHsI OXPAHIEMBIX BUIOB PACTCHUN U )KUBOTHBIX.

I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITIPOTPAMMEBI T10 BUOJIOTMN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA30OBAHU A
Cornacho ®I'OC COO, ycraHaBiuBalOTCid TpPeOOBaHUS K pe3yslbTaTaM OCBOCHUS
00yYaroUMMHUCS IPOTPaMM CPEHEro oOIero o0pa3oBaHys: INYHOCTHBIM, METAPEAMETHBIM H
NpCAMCTHBIM.

JIMYHOCTHBIE PE3YJBbTATbBI

B cTpykType ITWYHOCTHBIX pe3yJbTaTOB OCBOCHHS mNpenMera «buomorus» BbIIEIEHBI
CIIEIYIOLIME COCTABIISIONIME: OCO3HAHHE OOy4YaloOUMMUCS  POCCHHCKOM  Ipa)kIaHCKOU
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTH W CaMOOTPEIEICHUIO,
HaJu4Yhe MOTUBAMM K OOY4YEHHUIO OHOJIOTHUH, IIEJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKICHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIUIUI pPa3BUTHUS
OMOJIOrMYECKOro 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCsS PYKOBOJICTBOBATHCS B
CBOGH  JEATEIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  YCTAHOBKaMH, NPHUCYIIUMU  CHUCTEME
OMoJIOTHYeCKOro 00pa3oBaHMs, HAJUYHE HKOJOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBHTH IIEJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHHS IMpeameTa «buosorus» AOCTUralrTCs B €AUHCTBE
y4eOHOM M BOCIHTATEIBHON JEATEIHbHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCUHCKUMHU
COITMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH, TIPUHSATHIMHU B
o0IIecTBe MpaBUJIaMU U HOPMaMu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBOKEHHUS K 3aKOHY M TPABOIOPSAKY, YETOBEKY TpyJa W CTapIieMy MOKOJICHUIO, B3aMMHOTO
YBOKEHHUS, OEpEKHOTO  OTHOWICHHUS K  KyJIbTYpHOMY  HACICIUI0 W  TPAJUIUSAM
MHOI'OHALIMOHAJILHOTO Hapoja Poccuiickoit @enepannu, Ipupoae U OKpyk arolen cpese.

JIM9HOCTHBIE pe3yJIbTaThl OCBOCHHS Y4eOHOTO mpeaMera «Broaorus» JOKHBI OTpakaTh
TOTOBHOCTb U CITOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JTMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlli, MO3UTHUBHBIX BHYTPEHHHUX
yOSXKICHH, COOTBETCTBYIOIIMX TPAAWIMOHHBIM IIEHHOCTSAM POCCHHCKOrOo  O0OIIecTBa,
pacuIMpeHre >KU3HEHHOTO ONbITa U OIbITa ACSITEIBHOCTH B IMPOLIECCE peaTu3allii OCHOBHBIX
HaIpaBJIEHUH BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUM  OOydYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4WJIEHA POCCUICKOTO OOIIECTRA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHHWE 3aKOHA U
MIPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIEATEIbHOCTH MPHU CO3JAHUHU YUEOHBIX MPOECKTOB,
pelIeHnY yU4eOHBIX U TO3HABATENILHBIX 33/1a4, BEITIOJTHECHHH OMOJIOTHICCKUX IKCIIEPUMEHTOB;



CHOCOOHOCTh  OMNpeNeNATh COOCTBEHHYIO IO3MIHMI0O 110 OTHOUIEHHWIO K SIBJICHUSAM
COBPEMEHHOM JKU3HU U OOBSICHSATH €€,

YyMEHHE YYHUThIBaTh B CBOMX JECWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HbIMU yOEXKICHUSAMHU, KyJIbTYPHBIMHA [EHHOCTSMU U COIUAIBHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX,
MTO3HABATENIBHBIX W UCCIENOBATEIbCKUX 3a/1ad, YBAXKUTEIBHOTO OTHOIIEHHS K MHEHHIO
OIIIOHEHTOB MPU 00CY>KIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPKaHMS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOU IEATEIIBHOCTH;

2) NaTpUOTHYECKOIr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKON IPKIAHCKOW UIACHTHYHOCTH, TATPUOTH3MA, YBAXKCHHUS K
CBOEMY Hapoiy, YyBCTBa OTBETCTBEHHOCTH Inepen PoauHOM, ropaoctu 3a cBOM Kpail, CBOIO
PonuHy, cBOM S3bIK U KYJIBTYPY, IPOLJIOE U HACTOSIIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K NPHUPOJHOMY HACIEAUI0 M MaMATHUKaM MPUPOJBL,
JOCTHXEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKHUX YYEHBIX B CTAaHOBIEHHWE U pa3BUTHE
OuoJIOTMY, TOHUMAHUSI 3HAYCHHUS OMOJIOTUHN B TIO3HAHUH 3aKOHOB MPHUPOJIBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTh K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE JyXOBHBIX IEHHOCTEN POCCUICKOrO HAPOAa;

c(OpPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT'O TIOBEJICHUS;

CHOCOOHOCTh OLIGHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSCH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYyyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOIMUTENSIM, CO3JAaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O NMPHUHSATHS LIEHHOCTEN CEMEMHOM HM3HU B COOTBETCTBUHU C TPaJMULUSMU HapOJOB
Poccuu;

4) 3¢TeTUYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIECHUH;

IIOHMMAHHUE SYMOLIMOHAJIBHOTO BO3ACUCTBUS JKUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPRXKEHHIO B Pa3HbIX BUIAX MCKYCCTBA, CTPEMIIEHUE TMPOSIBISTH
KauecTBa TBOPYECKON JIMUHOCTH;

5) ¢wusnyeckoro BocnuTaHus, (OPMHMPOBAHMSA  KYJbTYPbl 3A0POBbSI U
3MOUUOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHME U pealn3alys 370poBoro u 0e3omacHoro odpasa *KHU3HH (370pOBOE MUTAHUE,
coOI0/IeHre TUTUEHUYECKUX MPaBWJI U HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHITHHA U OTIbIXA,
peryisipHass (U3MUECKash AaKTUBHOCTH), OEpPEeKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PU3UUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAHHWE LEHHOCTU NPaBWJI HWHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30IacHOro
MTOBEJICHUS B CUTyallUsIX, YTPOXKAOIINX 310POBBIO U JKU3HU JIFOEH;

OCO3HAaHHE TOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aTKOTOJs,
HapKOTHKOB, KYpEeHHUs);

6) TPY10BOr0 BOCIIUTAHMSA



TOTOBHOCTb K TPY/ly, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITETBHO  BBIMIONHATH — TaKyIO
JESITEIIbHOCTD;

HHTEpEC K pa3mmyHbiM cepam mpodeccHOHATEHON ACSITeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOp OyayIeH nmpodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHIO MU caMOOOpPA30BAHMIO Ha MPOTSIKEHUU BCEH
JKU3HU;

7) 3K0JIOTHYECKOI0 BOCIIMTAHUS:

AKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOIICHUE K MPUPOC KaK UCTOYHHUKY >KU3HHU Ha 3eMIle,
OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTHYECKOW KYyIbTYphl: MPHOOPETEHHE OMbITAa TMJIAHUPOBAHUS
MOCTYTIKOB ¥ OIICHKH WX BO3MOYKHBIX TTOCJICJICTBUN ISl OKPYKAIOIIEH CPEJIbI;

OCO3HAHUE TJIO0ATIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTe UX PEIICHHUS;

CIOCOOHOCTH UCHOJB30BaTh MpUOOpETacMble IPU U3YUYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MPOOJIEM, CBS3aHHBIX C PALMOHAIBHBIM IMPUPOAOIONIL30BaHUEM (COOMIOICHNE
MpaBUJ MOBEACHUS B MPHUPOJIE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUSI B JKOCHCTEMaX,
OXpaHy BHUIOB, SKOCHCTEM, OnoChephl);

AKTUBHOE HEMPUITUE NCUCTBHI, MPUHOCAIIMX BPEI OKPYKAWOWIEH MPUPOIHOU Cpere,
YMEHHE TPOTHO3UPOBATH HEOIArONMPUSATHBIC YKOJOTHUYECKHE MOCIEICTBUS MPEITPHHUMAEMbIX
JEUCTBUI U NIPEAOTBPALLATD UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMHU B
MMO3HABATEJIbHOW, KOMMYHUKATHUBHOW M COLUMAIbHOM MpaKkTHKE, TOTOBHOCTU K YYacTUIO B
MPAKTUYECKOU IESITEIBHOCTH IKOJIOTMYECKOM HAMPABIEHHOCTH;

8) HEeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUSI HAayKl M OOIIECTBEHHOM WPAKTUKH, OCHOBAHHOTO HA JHANOTe€ KYJIbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UMTATENICKON KYJIbTYpPhI KaK CpPEACTBa B3aUMO/ICHCTBUS
MEX1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMAaHUE CrenupUKU OUONOTHU KaK HAayKd, OCO3HaHUA €€ poiu B (OPMUPOBAHUU
paIMOHAIHLHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUH 1IEJIOCTHOTO MPEICTaBICHHs 00 OKpY>KaroIeM
MHUpE Kak O EIWHCTBE TPHUPOABI, YEJIOBEKa M OOIIECTBAa, B TO3HAHUM TPUPOJHBIX
3aKOHOMEPHOCTEH U pPelIeHUuH MpobdIeM COXpaHeHUsI IPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTh B 3HAUUMOCTH OMOJOTHH JJIi COBPEMEHHOW IMBMIIM3AIMH: 00eCTIeYeHUS
HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHbie mpoOIeMbl Pa3BUTHUS YETIOBEUECTBA, MIOMCKA MyTeH BBIXO/AA U3 TIOOATBHBIX
HKOJIOTMUECKUX MPOoOJIeM U 0OecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATILHOMY
HCIIOJIL30BAHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYCHUN OMOJOTUYECKUX 3HAHWMA B IIEJISIX MOBBIIICHUS OOMICH
KyJbTYpbl, €CT€CTBEHHO-Hay4HOH TIpPaMOTHOCTH, KakK COCTaBHOM YacTH (PYHKIHMOHAIbHON
TPaMOTHOCTH 00ydJaromuxcs, GoOpMHUPYEMON MPH N3YyUEHUN OMOJIOTHH,

MMOHUMAHUE CYIIHOCTH METOJIOB IIO3HAHMS, HMCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIb30BaTh TMOJyYaeMble 3HAHUS Il aHAIM3a W OOBSICHEHHWS SIBICHUUN
OKPY’KaIOIIET0 MHpa M MPOUCXOIANIMX B HEM HM3MEHECHMH, yMEHHE JeiaTh OOOCHOBAHHBIC



3aKJIIOUEHUSI Ha OCHOBE HAy4YHbIX (DaKTOB M HMMEIOIIUXCS [AaHHBIX C LEIbI0 TMOTYYEHHS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OHMOJOTHYECKHE 3HAHHS s PelIeHUs
npo0JIeM B peaibHBIX KU3HCHHBIX CUTYaIIUsX;

OCO3HAHME IICHHOCTH HAayYHOW JAEATENbHOCTH, TOTOBHOCTh OCYIIECTBIISITH NMPOEKTHYIO U
HCCIIEN0BATENLCKYIO AEATENLHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O W CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHUI 110 6I/IOJIOI‘I/II/I B COOTBETCTBHUU C KHU3HCHHBIMU
NOTPEOHOCTAMH.

METANPEJMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUS yueOHOro mnpeamera «buoJorus» BKIIOYAKOT:
3HaYMMble 78 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyYaroIUXCAd MEXAUCHUILIMHAPHBIE
(MexXnpeaMeTHbIE) 00LIeHayYHbIe TTOHATHS, OTPAXKAIOIIHE [EJIOCTHOCTh HAYYHOH KapTUHBI MHpa
U cneru(uKy METOI0B MO3HAHMS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHME, NPOLECC, CUCTEMA, HAay4HbIM (AKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCIeOBaHNe, HaOII0eHUe, U3MEPEHUE, HKCIEPUMEHT U JPYTUX), YHUBEPCAIbHBIC
yueOHble JieiicTBUA (TIO3HABaTeNIbHbIC, KOMMYHUKATUBHBIC, PETrYyJIATUBHBIC), 00eCIeUnBaIOIINe
(bopmupoBaHue (PyHKIMOHAJIBHONW I'PAMOTHOCTH M COLUAIBHOW KOMIETEHLUUH OOYyYaroIluxcs,
CIIOCOOHOCTH 00yJaromuxcst WCTIOJIb30BATh OCBOCHHBIC MEXTUCIUTUTMHAPHBIC,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble AEHUCTBUS B IO3HABATEIBHOM U
COLIMAIbHOM ITPAKTHKE.

MertarnpenMeTHbIE Pe3yJIbTaThl OCBOSHHsSI MPOTPAMMBI CpPEIHEro oOIero oOpa3oBaHUs
JIOJDKHBI OTPaXkaTh:

OsJaienne YHUBEPCAIBHBIMH YU4eOHBIMH MO3HABATEIbLHBIMH AeiCTBUSIMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOATENIHO (OPMYJIMPOBATh U AKTyaJIM3UPOBaTh IpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTOJb30BaTh IPHU OCBOCHWM 3HAHUU NPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHanIu3a,
CHUHTE3a, CpaBHEHMS, KiIacCUHUKAIMM, OOOOIIEHHs), PACKpbIBaThb CMBICA OHOJIOIMYECKHX
MOHATHUH (BBIIENATH MX XapaKTePHbBIE MPU3HAKH, YCTAaHABINBATH CBSI3U C APYTUMH MTOHATHSIMH );

ONpeNeNsATh LEeNU JAESITeNbHOCTH, 337aBas IMapaMeTpbl U KPUTEPUH MX JIOCTHKCHHMS,
COOTHOCHTD PE3YJbTaThl ACATEIBHOCTH C TOCTABICHHBIMU LENISIMHU;

UCTIOJIb30BaTh OWOJIOTHUECKUE TOHATUS JJIsi OOBsSCHEHHS (AKTOB W SIBICHUH KUBON
TIPUPOIBI;

CTPOMTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIC, JEeIyKTHBHbIE, IO aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYIHPOBATH
BBIBO/IbI M 3aKJIIOUCHHS;

IPUMEHATh CXEMHO-MOJIEJIbHBIE CPEACTBA AJS MPEJCTABICHHUS CYLIECTBEHHBIX CBS3€H U
OTHOILLEHUH B M3y4aeMbIX OMOJIOrMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEYMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHaJH3a UMEIOIINXCS MaTepUaTbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3yJbTaTOB LEIISM,
OLIEHUBATh PUCKH MOCIEICTBUI e TEIbHOCTH;



KOOPJIMHHUPOBATh M BBIMONHATH PA0OTy B YCIOBHSX pEalbHOr0, BHUPTYaTbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATMBHOE MBIIUIEHUE NIPH PELLICHUN )KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIE0BATEIBLCKHE eHCTBUS:

BJIAJIETh HaBBIKAMH Y4E€OHO-HCCIIEIOBATEIbCKONH M MPOEKTHOU JEATENIbHOCTH, HaBBIKAMHU
paspernieHus: npoosieM, COCOOHOCTBIO U TOTOBHOCTBIO K CaAMOCTOSITEIbHOMY TOUCKY METOOB
pelIeHrs MPaKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB MTO3HAHUS;

UCTIOJIb30BaTh PA3IUYHBIE BUJBI JCSATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHUSA, €ro
UHTEpIpeTalry, NPeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTYalMsIX, B TOM YHUCIIE TpU
CO3/IaHUH YYEOHBIX U COIMATIBHBIX TIPOCKTOB;

(dbopMHpOBATh HAYYHBIH THIT MBIIIICHHS, BIQJACTh HAYYHOU TEPMHUHOJIOTHUEH, KITFOYEBBIMH
MOHSTUSIMHA U METOJIAMU;

CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEIBHON JEATEIHPHOCTH WU
JKU3HECHHBIX CUTYaITUX;

BBISIBJISITH NPUYMHHO-CIICJCTBEHHbIE CBS3M U aKTyaJlM3UpOBaTh 3a7ady, BbBIABUTaTh
TUNOTE3y €€ pelIeHHs, HaXOJUTh AapryMEHThl ISl JI0Ka3aTeIbCTBa CBOUX YTBEPIKICHUH,
3a71aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHANIM3UPOBATh TIOJMYyYEHHbIE B XOJI€ pELIEHUS 3a7aud pPe3yJbTaTbl, KPUTUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh II€JICHANPABICHHBIN MMOMCK IEepeHoca CPEICTB U CIOCOOOB JEHCTBUSA B
poECCHOHATIBHYIO CPEY;

yMeTh MEPEHOCUTh 3HAaHMA B  [O3HABATENbHYID M  IPaKTHUYECKYI0  00JacTu
KHU3HEIEeATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIE HWJEH, NpEUlaraTh OPUTHHAIBHBIC TOAXOJBl W PEIICHUS, CTaBUTh
poOJIeMBI U 3a/1a4M, TOMYCKAIOIINE AIbTEePHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(OpMaAmu (TEKCTe y4eOHOro mocoous,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOIOTUYECKUX CIIOBApsIX U CIPABOYHUKAX, KOMITbIOTEPHBIX
0a3ax JaHHBIX, B MHTepHeTE), aHAIM3UPOBaTh HHGOPMAIMIO PA3IMYHBIX BHJIOB U (Qopm
NPEJCTAaBICHUS, KPUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

dbopMyaMpoBaTh 3ampochl M TNPUMEHATh Pa3IMYHble METOABI NPH IOMCKE U OTOOpe
Oounonornueckoi nH(GopmMaIu, HeoOXOAMMOM JIJIsl BBITIOJTHEHUS YICOHBIX 33714,

MpHOOpETaTh OMBIT HWCIHOJB30BaHUSA WH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOIB30BAHUS PA3IUUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTUMANBHYIO (OpPMYy MPEICTABICHHUS OHOIOTHYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMebl, TaOIHIIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN $3BIK B KadeCTBE CpeACTBa MpH paboTe ¢ OMOJOTrHYEecKOn
uHpopMaLuell: TPUMEHATh XUMHYECKHe, (pU3ndecKre U MaTeMaTU4eCKHe 3HAKH U CHUMBOIIBI,
dbopMyibl, abOpeBUaTypy, HOMEHKJIATYPY, HCIOIB30BaTh H MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEJCTBA HATJISITHOCTH;

BJIa/IETh HABbIKAMHU pACIIO3HABAHUS U 3alUThl HHpOpMAIUH, HHOOPMALMOHHON
0€301acHOCTH JIMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHUKATHUBHBIMH JAelCTBUSIMH:

1) obenue:



OCYILECTBIIATh KOMMYHHKAIIUK BO BceX cepax *KM3HH, aKTUBHO y4yacTBOBATh B JTMAJIOTe
WIM JUCKYCCHU IO CYILECTBY 00CyXk/IaeMoil TeMbl (yMEHHE 3a7jaBaTh BOIIPOCHI, BbICKA3bIBATh
CY’KIIEHHSI OTHOCHUTEIIBHO BBINOJHEHUs IIPEAIaracMo 3aladd, Y4YUTbIBATb HHTEPECHl U
COIJIACOBAHHOCTh MO3ULMHI IPYTUX YYaCTHUKOB AMAJIOra WM JUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHHs, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS! KOH(PIUKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTH U
BECTH IIEPETOBOPBI;

BJIAJIETh PA3JIMYHBIMHU CIIOCOOAMM OOIIEHHS M B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
IPYTUX JIIOACH, IPOSIBISATh YBAKUTEIHHOE OTHOILICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIHpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOYKY 3pEHUS C HCIIOJIB30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAsI IeSITeIbHOCTD:

MOHMMATh U UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON UM MHIUBUAYaJIbHONU pabOThl MpHU
peleHn GHoIornYeckor npodieMbl, 000CHOBBIBATh HEOOXOAMMOCTb IPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOAEHUCTBUS NPU peIIEHUH yueOHOH 3a1auu;

BBIOMPATh TEMAaTUKy M METOJbI COBMECTHBIX NEHCTBUN ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXKI0T0 4jIe€Ha KOJUIEKTHBA;

IIPUHUMATh LEIH COBMECTHOM JAEATEIbHOCTH, OPIraHMU30BBIBaTh M KOOPAWHUPOBATH
JICUCTBUS 10 €€ NOCTUXKCHUIO: COCTABJIATH IUIAH JEUCTBUM, PACHpPElNEisaTh PO C Y4ETOM
MHEHHMH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIAJla U KaXKJAOI0 YYaCTHMKA KOMaHbl B OOLIMI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

[peaJlaraTb HOBBIE IIPOEKTHI, OLICHWBAThb MAECHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYILECTBISATh [MO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3NIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKE€HHE, ObITh HHUIIMATUBHBIM.

OsiajeHne YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH AeHCTBUAMM:

1) camoopraHu3anus:

UCIOJb30BaTh OMOJOrMYECKUE 3HAHUS Ul BBIABICHMS NpoOJIeM M HUX pEUIeHHUs B
’KM3HEHHBIX U yUYEOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJOIMYECKUX 3HAHUM 1LIE€IE€BHIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX U IOCTYIKAaX 10 OTHOLICHHUIO K JKMBOW IPUPOAE, CBOEMY 3JO0POBBIO U 310POBBIO
OKpPY KAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATEIIbHYIO JESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 3a7ayd B O00pa30BaTEIbHOM JEATENLHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSTENIFHO COCTABIIATH IUIAH PELICHUS MPOOIEMbI ¢ YIETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYAalVsIM;

pacIMpsATh paMKH Y4eOHOT0 IpeMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHIH;

JIeJ1aTh OCO3HAHHBIN BBIOODP, aprYMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBATH (DOPMUPOBAHHIO U MPOSIBICHHUIO IIUPOKOM APYIUIIMH B PA3HBIX 00JaCTAX
3HAaHUM, TOCTOSIHHO MOBBIIIATh CBOI 00pa30BaTEIbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:



JIaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIIBHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIHTATOB LIEISM;

BJIaJIeTh HAaBbIKAMHU M1O3HABATENIbHON pedUIeKCUU KaK OCO3HAHUs COBEpIIAEMbIX JeHCTBUI
Y MBICIIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB M OCHOBAHUI, UCIIOIb30BaTh MPUEMBI pediiekcun
JUIS OLIGHKU CHTYalllH, BHIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;

IIPUHAMATh MOTHBBI U ApIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITATOB EATEIBHOCTH;

3) npunsiTHe cedsi M APYTUX:

IpUHUMATD ce0s, TOHMMAast CBOM HEJOCTATKU U TIOCTOMHCTBA;

IIPUHUMATh MOTUBBI M ApTYMEHTBI APYTUX IIPU aHAIU3E PE3YJIBTATOB AEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3UIMU JPYTroro 4eaoBeKa.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbraThl ocBoeHHs mporpammbl COO mo Guosnoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue a1 yueOHoro npeamera «buosorus» Hay4yHble 3HaHMS, YMEHUS U
crocoObl JIEMCTBUH 1O OCBOEHHIO, MHTEPIPETAlMM U MNPeoOpa3oBaHUIO 3HAHUM, BHIbI
NEeSTETLHOCTH TI0 IMOJIyYE€HHIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHHHM B Pa3lIMYHbIX Y4EOHBIX
CUTyalllsIX, a TaKKe B pEalbHbIX >KU3HEHHBIX CUTyallUsX, CBS3aHHbIX C Ouosoruei. B
IporpaMMe IpeIMeTHbIE Pe3yJIbTaThl IPEACTABICHbI 10 ToAaM 00yUYEeHHS.

[IpenmetHble pe3ynbTaThl OCBOeHMs YyueOHoro mnpeamera «buomnorus» ¢ 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTe W pPOJIM OWOJIOTHH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
HAY4YHOI'O0 MHUPOBO33PEHUs, O BKJIa/le POCCUICKUX U 3apyOekHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosiornu, QyHKIIMOHAIEHON TPAMOTHOCTH YeJIOBEKa JUIsl PELICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEPKaHUE OMOJIOIMYECKMX TEPMHUHOB U MOHITUMN: )KU3Hb, KIETKA,
opranu3M, Meraboim3M (0OMEH BEIIeCTB H  IPEBpallleHHe JOHEPruH), TOMEeOCTa3
(camoperysnsuusi), ypOBHEBas  OpraHU3alMsl  JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penponyKius), HacAeACTBEHHOCTb, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3jaratb OMOJOTMYECKHEe TEOpHM (KJIETOYHas, XpPOMOCOMHasi, MYTallMOHHAs,
LEHTpaJIbHas JI0TMa MOJEKyJspHOW Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. 1.
BaBuiosa) u yueHus (0 LeHTpax MHOrooOpasusi U MPOMCXOXKACHUS KyJIbTYpHbIX pactenuid H. U.
BasuiioBa), onpenenats rpaHulbl KX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHE BIaJIETh METOJAaMHU HAay4HOI'O MO3HaHUS B OMOJIOTMU: HAOJIOJEHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUM, OpraHu3anus M I[POBEICHHE OHOJOIMYECKOro
AKCIIEPUMEHTA, BBIABM)KEHHUE THUIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXIY HCCIETyEMbIMU
BEIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3yJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX MOHSTHIA,
TEOPUI U 3aKOHOB, YMEHHE JIEIATh BEIBOJIBI HA OCHOBAHUU IOJYyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIC NPU3HAKA BUPYCOB, KJIETOK IPOKAapHOT U DYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOLIECCOB: 0OMEHa BEIIECTB U
MPEBPALIEHUS] PHEPTUH B KJIETKE, (POTOCHHTE3a, IUIACTUYECKOrO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MEI03a, OIUIOJIOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUIYaIbHOTO Pa3BUTHUS
Opranusma (OHTOIeHe3);

yYMEHHE MPUMEHATH MOITy4YE€HHbIE 3HAHUS I OOBSICHEHUsT OMOJIOIMYECKHX MPOLIECCOB U
SBJICHUH, NIl IPUHATUS NIPAKTUUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C LENbI0 O0eCIeueHus



0€30IaCHOCTH CBOETO 370POBbS M 3JI0pOBbsSI OKPYKAIOLIUX JIOJEH, COONIIOJEHUS HOPM
rPaMOTHOIO TIOBEJCHHUS B OKpYXalollel NpUpOJHON cpene, NOHMMaHHEe HeOoOXOIUMOCTU
UCIOJIb30BaHUs JOCTUKCHUIM COBPEMEHHON OMOJOTHMM M OMOTEXHOJOTUH AJi PallOHATbHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelIaTh JJIEMEHTAapHbIE T'e€HETHYECKHE 3aJadll Ha MOHO- W JIUTHOPHUIHOE
CKpeIlIMBaHME, CLEIUIEHHOE HACIEA0BAHUE, COCTABIATh CXEMbl MOHOTMOPUIHOTO CKPELIMBAHUS
JUTSI IpeicKa3aHusl HaclleZJOBaHUS TPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJIHATH JIAOOPATOpHBbIE M MPAKTUYECKUE pabOThl, COONIIOIATh MpaBHia MPU
pabote ¢ yueOHBIM U J1a00paTOpPHBIM 000PYI0OBaHUEM;

YMEHHE KPUTHYECKHA OIICHWBATh M HMHTEPIPETUPOBATh HH(POpPMAIHIO OHMOJIOTHYECKOTO
COJICpKaHUs, BKJIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CpelcTBa
MaccoBod MH(OpMALNU, HAYYHO-TIONMYJISPHBIE MaTEPHUalbl), STHUECKHUE ACMIEKTHI COBPEMEHHBIX
HCCIICOBAHUN B OMOJIOTHY, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TIHCBMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
OMOJOrHMYecKyl0 HMHQOpPMAIMI0 W3 HECKOJBKUX HMCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUs YyueOHoro mnpeamera «buonorus» e 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTe U POJM OUOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
ouoorun, QyHKIIMOHAILHOW IPAMOTHOCTH YeJIOBEKa JIJIS PEIICHHSI )KU3HECHHBIX 33]1a4;

YMEHHE PAaCKPBIBATh COACPKAHNE OMOTOTUYECKUX TEPMUHOB U MOHITHIA: B, TTOMYJISIIIHS,
reHoOH, SBONIONMS, JBWXKYIIUE CHIbl ((aKTOpbl) 9SBOJIONUHU, MPUCTOCOOICHHOCTD
OpPraHM3MOB, BHJI000pa30OBaHHE, OSKOJOTUYECKHE (AKTOPBI, DJKOCHUCTEMA, MPOAYIECHTHI,
KOHCYMEHTBI, PeIyLIEHTHI, IENN MUTaHHs, SKOJOrHYecKas MmupaMua, Ouoreomnenos, onocdepa;

yMEHHE Wu3j1araTh Ouonoruueckue teopuu (dBomrounoHHas Tteopus Y. JlapBuna,
CHUHTETUYECKAsl TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposbiiieBoro cxoacrea K. M.
bapa, uepenoBanus IiaBHbIX HampaBieHud u nyted 3somonuu A. H. Ceepuosa, yueHus o
ounocdepe B. . Bepranckoro), onpenensTh rpaHUIlbl UX MPUMEHHUMOCTHU K )KUBBIM CHCTEMaM;

yMEHHE BIaJIeThb METOJaMH HAay4HOT'O MO3HAaHUS B OMOJIOTMHU: HAOJIIOACHHUE U OMNMCAHHE
JKUBBIX CHCTEM, IMIPOLIECCOB U SIBICHWUN, OpraHu3alus ¥ MPOBEIEHUE OHOJIOTHYECKOrO
AKCIIEPUMEHTA, BBIIBM)KEHHWE THUIOTE3bl, BBIIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHCHHE IOJYYEHHBIX PEe3yJIbTaTOB, HCIIOJIF30BAHHBIX HAyYHBIX TOHSATHH,
TEOpUi U 3aKOHOB, YMEHHE JIENaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE MIPU3HAKU CTPOCHUS OMOIOTHYECKHX OOBEKTOB: BUJIOB,
HNOMYJISIUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEAYyLEHTOB, OHOre€OeHO30B M 3KOCHUCTEM,
O0COOCHHOCTH  TIPOLIECCOB:  HACJIEACTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBHUS HKOJIOTMYECKUX (AKTOPOB Ha
OpraHu3MbI, IEPEHOCA BEUIECTB U MMOTOKA YHEPTUU B IKOCUCTEMAaX, aHTPOMOTCHHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB W OMOT€OXMMHYECKUX IHKIOB B
ouocdepe;

yMEHHE NPUMEHAThH MOJTy4YeHHbIE 3HAHUA NIl O0OBSCHEHUS OMOJIOTMYECKHX IMPOLIECCOB U
SIBIICHUH, 17151 IPUHATUS MIPAKTUYECKUX PELICHUI B TOBCETHEBHOM JKU3HHU C LIENIbI0 OOeCTIeUeHuUs
0€30MacHOCTH CBOETr0 37I0pOBbSI M 3J0POBbSI OKPYKAIOLIUX JIIOJEH, COOMIOJEHUSI HOPM
rPaMOTHOIO TIOBEJCHHUS B OKpYXalollel NpUpOAHONH cpene, NMOHMMaHHE HeOoOXOIUMOCTU



UCIIOJIb30BAHUS TOCTHKEHUH COBPEMEHHOI Ouonorun TSt panMoHAILHOTO
[PUPOJIOTIOIb30BAHUS,

YMEHHE pelIaTh 3JeMEHTapHble OMOJOTMYecKUe 3aJadd, COCTABIATH CXEMBI IEepeHoca
BEILECTB U SHEPTUH B HKOCUCTEMaX (ILIeTH IIUTaHu);

YMEHHE BBINOJHITh JTa00OPAaTOPHBIC U MPAaKTUYECKUEe padOoThl, COOIOAATh MpaBUiIa MPU
pabote ¢ yueOHBIM 1 1a00paTOpHBIM 000pyI0OBaHUEM;

yYMEHHE KPUTHYECKH OIIEHMBATh W HHTEPIPETHUPOBATH HH(OpMANNIO OHOIOTHYECKOTO
COJICpIKaHMS, BKJIFOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-NIOMYJISIPHBIE MaTepHajbl), paccMaTpUBaTh TJI0OATbHBIC
9KOJIOTMYECKUE TPOOIIEMBI COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HIO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THMCBMEHHBIE M YCTHBIE COOOIIEHUsS, 0000Imas
Ouonoruyeckyro HMH(POPMAILMIO M3 HECKOJBKMX HMCTOYHHKOB, TPAaMOTHO HCIOJIb30BaTh
MOHATUIHBIN armapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoJsmmuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHue pa3jieioB H TeM undpoBbie
Ne ni/m P Konrtpoabnbsie IIpakTnueckmue (1upp )
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 b 2 0.5
HOITIOTHA KA Hayka https://m.edso0.ru/7f41¢292
2 JKuBbIie CHCTEMBI M MX OpraHu3aIys 1 bubmmorexa [JOK
p & https://m.edso0.ru/7f41¢292
3 XHWMHYECKUH COCTaB U CTPOCHHE KIICTKH 8 1 1 bubmorexa [TOK
https://m.edsoo.ru/7f41c292
4 KuzuenesrenbHOCTh KIETKU 6 Bubmorexa HOK
https://m.edsoo.ru/7f41c292
5 PasMHOXeHUE U MTHAUBUAYAIIBHOE PA3BUTHE 5 1 1 bubnuoreka [{IOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCTL M N3MEHUYHNBOCTH 8 15 bubnuoreka [JOK
OpraHu3MoB ' https://m.eds00.ru/7f41c292
7 Cenexiust opranu3mMoB. OCHOBBI 3 1 bubnmnorexa [IOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢c292
butmuoreka [JOK
P 1
8 SSEPBHOE PPEMA https://m.edsoo.ru/7f41¢c292
OBHIIEE 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 KVIACC

KosnuecTBo 4acos DJIeKTPOHHbIE
HanMeHoBaHMe pa3iesioB H TeM nudpoBbie
Ne i/l P Kounrtpoabusie IIpakTHueckue (undp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
1 OBOJIOIMOHHAs OHOJIOTHS 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
BoO3HMKHOBEHHE U pa3BUTHE KU3HU Ha Bbubmuoreka [IOK
2 9 1 0.5
3emie https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 0] 5 1 1
PTanH3Mbl 11 OKpYaromad cpeaa https://m.edsoo.ru/7f41cc74
bubmunoreka [IOK
4 Coo0mrecTBa ¥ 9KOJOTHUIECCKHAE CHCTEMBI 9 https://m.edsoo.ru/7fA1ccT4
bubmumoteka [IOK
5 P 2 1
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmnuyecTBo 4yacos DJIEeKTPOHHbIE
Ne Hara undgposbie
n/n Tewa ypoxa Bcero Koutpoakneie  Ipakrueckue u3ydeHusi  oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcesl
bu6nuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBI.
[IpakTrueckas padora Ne 1
2 «Hcnionb3oBaHUE pa3IUUHbIX 1 0.5 bubamorexa LIOK
https://m.eds00.ru/863e6122
METOJIOB MPU U3YYCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucremspl, NpOLECCHI 1 bubnunoreka [JOK
U UX U3yYCHHUE https://m.eds00.ru/863e6564
4 XUMUYECKUN COCTaB KJIeTKU. Bona u 1 bu6mmoreka [JOK
MHHEPAIBbHBIE COJIN https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocraB u cTpoeHue OeIKoB 1 httos://m.edsoo.ru/8636b72
DepMeHThI — OUOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «3yuenue 1 05 bubnnoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMHIIa3bl
WJTU KaTajasbl)»
7 Vraesoanl. JIunuael 1 bubnmorexa LHOK

https://m.edso0.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

bubmuoreka [JOK

8 Hyxentossie iierorst. ATO https://m.edso0.ru/863e6d5c
Hctopust u MeToIbI N3yUYCHUS
9 knetku. Knerounas reopus. Knerka Bubnnoreia LIOK
https://m.edso0.ru/863e6e88
KaK I1€JI0CTHAs KUBas CHCTeMa
10 KontponbHas pabota nmo teme:
XUMHUYECKU COCTaB KISTKH"
Crpoenue 3yKapuoTHUYECKON KIIETKH.
Jlaboparopuas pabota Ne 2
«I/Izyqeﬁne CTPOCHMUSI KIICTOK Bubnuoreka HOK
11 pacTeHH, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKkTepHii Mol MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax u ux
OIMCAaHHUE»
bu6mmoreka [JOK
12 OOMeH BeIIeCTB UIId METa00JIN3M httos://m.edsoo.ru/863¢766¢
bu6mmoreka [JOK
13 otocnres. Xemociires https://m.eds00.ru/8637c98
. bubmuoreka [JOK
14 dmepreTurieckuit oOMeH https://m.edso0.ru/863e7aae
JKu3HeHHBIN 1IUKI KJIeTKH. JleneHue
kjeTku. Muro3. JlabopatopHas BuGmorexa OK
15 pabora Ne 3 «Habmroienne MuTo3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpernapaTax»
16 buocunres 6enka. Peakis bu6nmnoreka [JOK
MaTpPUYHOI'O CUHTE3A. https://m.edso0.ru/863e796e
17 Tpancnsusa-OuocuHTe3 OenKa bubmmorexa [JOK

https://m.edso0.ru/863e796e



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 Hexknerounsle ¢popmbl )KU3HU — bubmuorexa [IOK
BUPYCBI https://m.edso0.ru/863e7540
®opMBbI pa3MHOKEHHUS OPTAaHU3MOB bubmorexa LHOK

19 M Iz p P ' https://m.edsoo.ru/863e7f4a

enos https://m.edso0.ru/863e831e
O0pazoBaHue U pa3BUTHE MOJOBBIX
kJeToK. OII010TBOPEHHE.
Jlaboparopuas padota Ne 4 bubnmnoreka [JOK

20 0.5
«M3y4yeHue CTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJICTOK Ha FOTOBBIX
MUKpOTpenapaTax»

21 WNunuBuayanbHOE pa3BUTHE bubnuorexa LIOK
OpraHu3MOB https://m.edso0.ru/863e8436

99 KonTtponbHas pabora o teme:

"Pazmuoxenue"

93 I'eneTnka — Hayka o bubnmoreka [[OK
HACJIEICTBEHHOCTHU U N3MEHUYNBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBAHUS

24 N I/I3HaKO]I: Mounoru6 1/121 HOC brbmaorexa [IOK

P ' pHA https://m.edso0.ru/863e8878
CKpEIBaHHE
UrHOPHUIHOE CKpelMBaHue. 3aKOH
25 i[GSaBI/II())I/IiL/IOFO H;:JIL: OBaHMS bubmmorexa LIOK
s https://m.edsoo0.ru/863e89a4
MIPU3HAKOB
CueruieHHOe Hacae0BaHUe
npusHakoB. JlabopatopHas pabora
26 Ne 5 «M3yuenue pe3ynbTaToB 05 bubnunoreka [JOK

MOHOTHOPHUIHOTO U AUTHOPHUTHOTO
CKpEIIMBaHUs Y IPO30(HIIbI Ha
TOTOBBIX MUKPOIIPENApaTax»»

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
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

97 I'eneruka nona. HacnenoBanue 1 bubmuoreka [JOK
MPU3HAKOB, CIEIIJICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
Ns3menunBocts. Henaciencreennas
U3MEHYUBOCTh. JlabopaTopHas

98 pabota Ne 6. M3yuenue 1 05 bubmuoreka [IOK
MOAU(UKAITMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOSHHE BapHUAIIMOHHOTO Psija U
BApUALMOHHOM KPUBON»

HacnencrBeHHast ©BMEHUYUBOCTb.

29 JlaGopaTtopHnast pa6ota Ne 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTanui y 1po30¢uisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

30 ['eneTnka yenoBeka 1 bubmorexa HOK

https://m.eds00.ru/863e8d78
KonTposabHnas padora o teme

31 «HacnencrBeHHOCTE U 1

W3MEHYMBOCTH OPTraHU3MOBY
bu6mmoreka [JOK

32 Cenexuns kak Hayka u npouece ! https://m.eds00.ru/863e9214

33 MeToabl U JOCTHKEHUS CEIIEKIINU 1 bubmuoreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buotexHosiorust Kak oTpacib 1 bubnunoreka [JOK
IIPOU3BOJCTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuectBo yacon JJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoapueie  Ipaxkruueckue u3yueHusi odpa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl
1 DBOJIOLUS U METO/IbI €€ N3YUEHHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Wcropus pa3BuTHs NpeaCcTaBICHUN 1 bubnuoreka [IOK
00 3BOJIIOIMU https://m.eds00.ru/863e9570
bubnuoreka [JOK
3 Mitipooposmionts 1 https://m.edso0.ru/863e9cle
[Tomynstus Kak 3JeMEeHTapHas
€/IMHUIIA BUJIA U 3BOJIOLHH.
4 Jlaboparopuas pabora Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(hOJIOTHIECKOMY KPUTEPHIOY
5 JIBIOKy1IIME CUITBI (JIeMEHTapHbIe 1 bubnuorexa LIOK
(aKkTOPBI) SBOTFOIHH https://m.edsoo.ru/863e9da4
N bu6mmoreka [JOK
6 EcrecTBennslit 0T0O0p 1 ero ¢popmbl 1 httos://m.edsoo.ru/863e9edo
PesynbraThl 3BONIOINN:
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB U
7 BHU000pa3oBanue. JlabopaTopHas 1 05 bubnunoreka [JOK
pabora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpraHu3Ma H e€
OTHOCHUTEJIBHOTO XapaKTepay
8 Hampasnenus u nytu 1 bubnuoreka LIOK

MaKpO3BOJTIOIHH

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

HeO6paTI/IMOCTL OBOJIFOLINH.

9 Hctopust xu3Hu Ha 3emiie 1 METOIbI
€€ U3yueHusl.
10 KonrponsHast pabota mo Teme:
"DBonronus U METO/IbI €€ N3y4eHus"
11 I'unoTe3bl NPOUCXOKACHUS KU3HU bubnuorexa LIOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazButue xu3HM Ha 3emMIie 1o Ipam U bubnuoreka [JOK
epuoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOLUU
PaCTUTENBHOTO U KUBOTHOTO MUPA.
13 [TpakTrueckas padora Ne 1 05 bubnnoreka [JOK
«M3ydyeHne UCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil U KUBOTHBIX B
KOJUTEKIIUSIX )
14 CoBpemeHHas cuctema bubnuoreka [JOK
OpraHU4eCcKOro Mupa https://m.edso0.ru/863ea48e
15 DBOJTIOHS YeJI0OBEKa (AaHTPOTIOTEHE?) bubmmorexa [IOK
https://m.edso0.ru/863eac2c
16 JBwxymue cuibl ((hakTopsr) bubnnoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHbIE CTaIMH 3BOJIOLUU
YesioBeKa
18 YenoBeueckue pacbl M NPUPOIHbBIE bubnuoreka [IOK
aZlanTaluy 4eI0BeKa https://m.edso0.ru/863eaea2
KonrpomnsHast pabora o Teme
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HU

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

21

DKOoI0TrUs Kak HayKa

CpCIIBI 00UTaHUS M YKOJIOTUYECKUE

bu6mmoreka [JOK

(bakTopsI https://m.edsoo.ru/863eafec
AOGuoTtnieckue (HakTopsl.
JlaGopaTopnas padora Ne 3.
«Mopdomoruueckne 0COOEHHOCTH
. bubmuoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanus». JlabopaTtopHas pabora
No 4. «BnusHue cBeTa Ha poCcT U
pa3BUTHE YSPEHKOB KOJICYCa»
bu6mmoreka [JOK
23 buoTtnyeckue dhakTopsl
¢ P https://m.edso0.ru/863eb348
DKOJOTUYECKHIE XapaKTePUCTUKU
nomyssuu. [Ipaktuueckas padbora
24 Ne 2 «[loxcyéT IIOTHOCTH 0.5
MOITYJISAIIUI pa3HBIX BHJIOB
pacTeHuin»
25 Coob1iecTBa OpraHu3MoOB — bubnmnoreka [JOK
OMOILIEHO03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHUE CUCTEMBI bubnuoreka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTENN YIKOCUCTEMBI.
bu6mmorekxa [JOK
27 DKOJIOTHYECKUE TTUPAMUIBI.
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. Cykieccus
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTpPONOT€HHbBIE IKOCUCTEMBI
30 buocdepa — rinobanbHas bubmumorexa [IOK

3KOCHUCTEMA 3EMIIU

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
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

3aKOHOMEPHOCTH CYLIECTBOBAHHUS bubmuorexa [IOK
31 1
ouocdepsl https://m.edsoo.ru/863ebd16
32 YenmoredecTBO B Onochepe 3emim 1
KontposnbHas paboTa 1mo TeMbl
33 «Co00111ecTBa U IKOJIIOTUIECKUE 1 0
CUCTEMBD»
34 CocymiecTBoBaHME TPUPOBI U 1 bubnmoreka [[OK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I1O 34 95

I[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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