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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY [UIsl ONpeiesieHUs
MOIXO0J0B K (opMHpoBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nojokenus ®PI'OC COO o B3auMooOYCIIOBICHHOCTH II€JCH, COACpKaHuUs,
pe3ynbTaToB 00ydeHUss U TPeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJIOXKCHHS 00
o0IIMX LEeNsIX U MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPETHETO
obmiero obpazoBanus B Poccuiickoit @eneparum, a TakKe MOJOKESHHS O crelupuKe ON0IOTHH,
e€ 3HAYCHMWU B TIO3HAHWM XKUBOW MPHPOABI U OOECNEYCHHH CYIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOTrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no O6uonoruu Ja€t mpencTaBiIeHue O LeNsiX, 00 00ieit crpaTteruu o0y4yeHus,
BOCIIUTAHUS M PAa3BUTUS OOYyYarOIIMXCS CpeacTBaMu ydeOHOro mpenmera «buonorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue 110
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCJIeI0BATeILHOCTh U3yYCHHUs Y4eOHOro marepuania ¢
y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKU 00pa30BaTENIbHOIO IMpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUJarONIIXCS.

B mnporpamme mo OHOJOTMM Tak)K€ YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3ysibTaTaM OOydeHuss B (OPMUPOBAHUU
OCHOBHBIX BH/IOB Y4eOHO-TI03HABATEIbHON I€ATEIbHOCTH/yUueOHBIX AEUCTBUI 00yUarouXcs Mo
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOT0 00pa30BaHuUs.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH MPUHIIHUII
MPEEMCTBEHHOCTH B HW3YYCHHH OWOJIOTHH, Onarojmapsi 4eMy B HEW TIPOCMATPUBACTCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PCHHUS, IICHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpekHbIM OTHOIICHHEM K OKpYyKarollen
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOIMYECKUX TEOpUM, a TakKkKe
3HAHUU O CTPOCHHH >KUBBIX CHCTEM Pa3HOT0 PaHra U CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B HUX
MPOIIECCOB B TpOorpaMMe IO OWOJIOTHMH YACJICHO BHUMAHHE HCIIOH30BAHUIO IOJTYYCHHBIX
3HaHWI B TOBCETHEBHOM XKM3HU AJIs PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHcIe: TPOGUIaKTUKA
HACJICJICTBEHHBIX ~ 3a00JIeBaHWUN  YENIOBEKa, MEIMKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS DKOJIOTUYECKHU IIeTIECOO0PA3HOTO MOBEACHHS B OKPYXKArolled MPUPOTHON cpene,
aHAJIM3a BIMSIHHUSI XO3SHCTBEHHOW JEATEIHHOCTH YEJIOBEKAa HA COCTOSHHUE TPUPOTHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHHUMAHMs K MPUKIAJAHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «bHOJIOTHS» MPOJAUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHHS YCIOBUH IS PEIICHUS
OJIHOM M3 aKTyalbHBIX 33/1a4 MIKOJIEHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaaraet
dbopMUpOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aMalTHPOBATHCS K H3MEHEHHSAM JIUHAMHYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
obOecrieunBaeT (GopMUpOBaHHE y OOydYaIOIIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHpa,
pacmmpsieT ¥ 0000IaeT 3HAHUS O KUBOW MPUPOJIC, €€ OTIIMUUTEIIBHBIX MPU3HAKAX — YPOBHEBOMH
OpraHM3aIllMi M OHBOJIOLUU, CO3MaET YCIOBUS JUIS: TO3HAHUS 3aKOHOB >KUBOH MPUPOIHI,
dbopmupoBanns (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO W Oe30macHOro ooOpasa
JKU3HU, IKOJIOTUYECKOTO MBIIIJIEHHS, [IGHHOCTHOTO OTHOIIICHUS K dKUBOU MPHUPOJIE U YETIOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATENBHBIX U
pPa3BUBAIOIINX 33/1a4 CPEAHEro o0IIero oopazoBanus, colmanu3anuu odydatomuxcs. Mzyuenue
Ouoaorun obecrnieunBaeT YCIIOBUS TUTS (dhopMupOBaHHS UHTEIICKTYJTbHBIX,
KOMMYHHKAITMOHHBIX U HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpBI, CIOCOOCTBYET
WHTETpaIMi OMOJIOTHYECKUX 3HAHUU C TPEJCTABICHUSIMH W3 JIPYTUX YIeOHBIX MPEIMETOB, B
YacTHOCTH, (pu3uku, Xumuu u reorpadun. Ha3BaHHBIE TONOKEHUS O PETHA3HAYCHUH YIEOHOTO



npenmera «buonorus» cocraBUiIM  OCHOBY Ul ONpENENECHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHIO €TO COACPIKAHUS, TPEICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbl, ONpEAESIOnne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYXKAIOWIEH NpUPOAHON cpezle, BOCTpeOOBAaHHBIE B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT D3JEMEHTBHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHS
MPEJCTaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYyHOW KapTUHE MHUpa M I[€HHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOMIMX T'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMUsL.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro Marepuajga B IporpamMmme Mo OHOJIOTHUH
OCYILECTBIICHO C y4ETOM MPHUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMYUTENILHBIX 0COOCHHOCTSIX
JKUBOM TpUpOIbI, O €€ YpOBHEBOM OpraHH3allid W HSBOJIOIMHU. B COOTBETCTBUU C 3TUM B
CTPYKType y4eOHOro npeamera «bHonorusy BBIIEICHBI CISAYIONINE COACPIKATEIbHBIC JTNHUU:
«buonorus kak Hayka. Metoabl Hay4yHOro mo3HaHus», «Kierka kak Ouonoruyeckas CUCTeMay,
«Opranusm kak Ouosiornyeckas cucrema», «Cuctema ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOJIOLHS )KUBOH MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

[lenp u3ywenust yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQJICHUE
00y4JalIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(OYHKIIMOHANBHOM OpraHU3aluu >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCI0JIb30BaTh 3TU 3HAHUS U TPAMOTHBIX JICWCTBHI B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs pelIeHueM CIEeIYIOIUX 3a1ayu:

OCBOCHHE OOYYAIOIIUMHCS CHCTEMbl 3HAHUH O OHWOJOTMYECKHX TEOPHUAX, YUYCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBWiIaX, CIYXKAIIMX OCHOBOW sl (opMHUpOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYyYHOM KapTHHE MHUpPa, O METOJaX HAy4yHOTO TMO3HAHUS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIOIIUXCS] OTKPBITUAX U COBPEMEHHBIX MUCCIICIOBAHUIIX B OUOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CIOCOOHOCTEN B MPOIECCe aHAIW3a JIAHHBIX O MYTAX Pa3BUTUS B OMOJIOTMH HAYYHBIX B3TJISOB,
UJeN ¥ MOJIX0/I0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTAaHOBJICHHE Yy oOydJarommxcs oOmeld KyJabTypbl, (YHKIIMOHAJILHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA >KMBOW MPUPOJBI HA
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHe y OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUW B TMPAKTUYECKON EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHIX
TEXHOJOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIBI,
HE00X0MMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOMIOEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJOTUYECKUX UCCIIEJOBAHUI;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM ISl TIOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJBTYPBI, 111 (GOPMUPOBAHKS HAYUYHOTO MUPOBO33PEHNS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U YMEHUN B TOBCEJIHEBHON JKU3HU TS OIEHKH
MOCNEACTBUM CBOEH NeATeNbHOCTH MO OTHOIIEHHIO K OKpY’Karoulel cpene, COOCTBEHHOMY
3J10pOBbI0, 00OCHOBaHME U COOIIOACHNE Mep NMPODUIAKTUKH 3a00I€BaHHMH.

B cucreme cpennero o6mero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCSL O0SI3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW o01acTu
«EcrecTBeHHO-HAyUHBIE TPEAMETHI.

Jlnst u3ydyenusi Ouonoruyd Ha 0a30BOM YPOBHE CPETHETO O0IIero 0Opa3oBaHUsS OTBOIUTCS
68 vacos: B 10 kimacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezneno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTeCTBEHHBIMH HayKamu, (uiocoduei, >THKOH, 3CTeTUKON W mpaBoMm. Pomb Ouonoruu B
(GopMHPOBAHNU COBPEMEHHON Hay4HOM KapTHHbBI Mupa. CuctemMa OMOJIOTMYECKUX HayK.

Metoap! o3HaHUS KUBOM MPUPOABI (HAOII0eHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJaccu(uKalus, MOIEIMPOBAaHUE, CTATUCTHYECKAsh 00pabOTKa 1aHHBIX).

JleMoHCTpanum:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOABI TO3HAHUS KUBOU TIPUPOIBIY.

JlaGopaTopHble H NpaKkTH4YecKHe padoThi:

[Ipaktuyeckas pabora Ne 1. «lcmonb3oBaHWE pPa3TUYHBIX METOJOB TPU H3YUCHUHU
OHOJOTUYECKHX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xussie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Ouonornu. OTIuume >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBI, OPraHU3MEHHBIM,  MOIYJIALMOHHO-BUIIOBOM,
HKOCHUCTEMHBIH (OMOTE0IeHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC MPHU3HAKH KU3HU», «YPOBHU OpraHU3alMd KUBON
IIPUPOJBDY.

O6opynoBanue: moaens Mosiekysbl JTHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHNE KJIETKH.

XHMMHMYECKUH  COCTaB  KIIETKH. XUMHYECKHUE  DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMM BOJABl M MUHEpPAJbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GpyHKIMNU OEITKOB.

®epMeHThl — Ounosiornuyeckue kKaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  crnenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuusts  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.

VYrneBoJbl: MOHOCaXapH/ il (TJII0KO3a, pubo3a U J1e30KCHpud03a), Aucaxapusl (caxaposa,
JaKTO3a) W IOJIMcaxapuipl (Kpaxmals, TJIMKOTeH, LeIoo3a). buonornyeckue QyHKkunn
YTJIIEBOJIOB.

Jlununer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapodpuibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GyHkumu nunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne un dynkuum PHK. Bunet PHK. AT®: crpoenue u
byHKIHN.

[{uronoruss — Hayka o kiuerke. Kilerounas teopust — nmpumep B3aUMOJCHCTBHS UAEH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUS KICTKH.

Knerka kak nenoctHas xuBast cuctema. OOmiye nMpu3Haky KIETOK: 3aMKHYTasl Hapy KHas
memOpana, mosiekynsl JIHK kak reneTnueckuil anmapat, cCucTeMa CUHTe3a Oeka.



Tunsl KIETOK: 3yKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTpOEHUs
npokapuoTuyeckoi kineTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapHOTHYECKOM KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkuuu. LluTomnmazmMa u e€ OpraHoubl.
OnnomemOpanubie opranonasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IuIacTUibl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTHUI.
Buner minactun. HememOpaHHbIE OpraHOU/IbI KIIETKU: pUOOCOMBI, KJICTOUHBIH HEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. BritoueHus.

SAnpo — perynaTopHblil HeHTp KiIeTkH. CTpoeHue sapa: siiepHas 000104Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. Illnelinen, P. Bupxos, Ix. Yorcon, ®.
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpeneneHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOIEY,
«PacnpeeneHre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuubl u cxemsl: «Ilepuoamueckas TaONUIa XMUMUYECKHX 3JIEMEHTOBY», «CTpoeHme
MOJIEKYJIbI BOJbI», «buocunres 6enka», «CTpoeHue MoneKyisl 6emnka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapuoTUIeCKOn
KJIeTKN», «CTpoeHue MXUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJIOBaHHME AJisi MPOBEACHUS HAOIIOICHUM,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, JKUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlaboparopuas pabota Ne 1. «M3ydyeHHe KaTanUTUYECKOH aKTUBHOCTH (DepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHs KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpEnapaTax U UX OMUCaHUe».

Tema 4. 7KusHenesTeIbHOCTD KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadoIn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(HBIA U rereporpodHsiif. Pons depmenToB B 0OMeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HH Ha 3emiie. BriusHue ycioBuii
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XemocuHTe3. XEMOCUHTE3UPYIOIIHEe OaKTepuu. 3HAUYEHHWE XEMOCHHTE3a I KU3HHU Ha
3emute.

OHepretuyeckuii oOMeH B  KieTke. PacmiensjeHue  BeIIECTB, BbIJCIEHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIETKe. DTalbl SHepreTuueckoro oomena. I'nukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunre3a. [eHetnueckas wundopmanus u JHK. Peammzauus
TeHeTUYECKON HH(popMaI B KieTke. [ eHeTuuecKuid KoJ U ero CBOMCTBa. TpaHCKpHUIIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnerounsle ¢opmbl ku3HM — Bupycbl. HWcropus otkpsiTus BupycoB (/. U.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS U KU3HEHHOTO IIMKJIA BUpycoB. bakrepuodaru. bonesnu



pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepUIMTa YeT0oBeKa

(BUY) — Bo3Oymurens CIIMJla. OOpaTHas TpaHCKpPHUILHMSA, peBepTa3a M HHTErpasa.
[TpoduiakTuka pacpocTpaHEeHUs! BUPYCHBIX 3a00JI€BaHUI.
JleMoOHCTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmuer w cxembl: «Tumbl  mutanus», «Mertabonu3sm»,  «MHUTOXOHAPHUSY,
«JHepreTndeckuii 0oMen», «Xmoporiact», «Dorocunres», «Ctpoenne JIHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHermueckwii  kom», «Bupyce,
«baktepuodarn», «Ctpoenune u ku3HeHHbIM 1mka Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpunims», «buocunres
oenka», «CTpoeHHE KIETKN», MOJieb cTpyKTyphl JIHK.

Tema 5. PazMHoOKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounsnii 1uKi, WM KU3HEHHBIA MK KieTkd. WuTepdasza m muro3. I[Ipomeccsl,
nporekatomuye B uHTepdaze. Permmkanms — peaknus marpudHoro cuHre3a IHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTuIl. JMIMIOMIHBIM M TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune xnerkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxondiiye Ha pasHbIX
cTagusaX MUTo3a. bruojorndyeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@DopMBI  pa3MHOKCHHSI OPraHM3MOB: Oeclloyioe W  IOJIOBOE. Bwuabl  Oecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BETe€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KJIOHUPOBAHWE OPTaHM3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECI0I0ro.

Meiio3. Craguu meito3a. I[Ipoueccsl, npoucxojsuime Ha craausx menosa. [loBemenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HAYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KHBOTHBIX. [looBBIE kKene3bl:
CEeMEHHUKHU U simyHuKU. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepmMaTo30u,
AWIIeKIIeTKa) — crepMaToreHe3 U  oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHOHANBbHOE pPa3BUTHE (IMOPHUOTEHE3).
Ortanbl SMOPUOHAIIBHOTO PAa3BUTUS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHUE, TacCTPyIsaIus,
opranorenes. [ToctamOproHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BnusHuMe cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel U cxeMbl: «DOpPMBI pa3MHOXKEHHSI OPTaHU3MOBY, «JIBOWHOE OIUIOAOTBOPEHUE Y
IBETKOBBIX pacTeHUi», «BereratTuBHOE pa3MHOXKEHUE pacTeHul», «JlelieHne KIeTKH
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBIH UK,
«Pemmukanus JJHK», «Muros», «Mehos», «lIpsmoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOMUTAIOIINX U YeNoBeKa», « OCHOBHBIE CTaIUH OHTOTEHE3a).

OOGopyaoBaHue: MHKPOCKOM, MUKpomnpenapatbl «CrnepMaTo30ubl MIICKOTTHUTAIONIETOY,
«Sineknerka miekonuTarouero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoaeNb-anrukamnus «Jlenenune xknetkn», monens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

JlaGopaTtopnast pabora Ne 3. «HabOmroneHre MUTO3a B KJIE€TKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKpOIIPEnapaTax».



JlaGopatopnast pabora Ne 4. «V3ydeHuwe CTpPOCHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTMKH. Posib OMUTONOrMM M
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIa pOCCHICKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTUYECKHM, LUTOT€HETUYECKUM, MOJIEKYJISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMas B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTH  HACIEOBaHUS  MPU3HAKOB, ycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe CKpemurBanue. 3akoH eIMHO-00pa3usi TMOPUIOB TIEpBOro okoJeHus. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [mmore3a uumcToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurnOpugHoe  CKpemmMBaHWE. 3aKOH HE3aBHCHMOTO  HACJICIOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUSA. AHAIM3UPYIONIEE CKPEIIUBAHHUE.
Hcrnonb30BaHKne aHATM3UPYIOMIETO CKPEIMBAHKS I ONIPEICIICHUS TEHOTHITA OCOOH.

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
Hacje10BaHUIo TeHoB. HapylieHue cuenyieHnsi reHOB B pe3yjibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTH. [ eHeTHUeCKne KapThl.

['enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3mbl. HacienoBaHne NpPU3HAKOB, CUEIICHHBIX C
ITOJIOM.

N3MeHunBOCTh. BUbl ”3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJIeCTBEHHAs. Posb cpenbl
B HCHACJIEJCTBEHHOH HW3MEHYMBOCTH. XapaKTepUCTHKA MOJU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuauunonsslil psa 1 BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PHKAIIMOHHON N3MEHUYHNBOCTH.

Hacnencreennasi, nii T€HOTHUIIMYECKAsl, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYHBOCTD.
Meiio3 u TmONIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalloHHas
U3MEHUYMBOCTh. Kimaccuukamusi MyTanui: TeHHBIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
NPUYMHBI MyTaluii. MyTtarensble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIEACTBEHHOMN
m3menunBoctr H. 1. BaBuiosa.

BresepHas HaClIeACTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TeHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHOXUMHUYECKUH, MOIEKYISIPHO-
reHetudeckuii. CoBpeMEHHOE OIpeACICHUEe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHMHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [1I[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJIOBEeKa: TeHHble Oone3Hu, OO0Ne3HH C  HACIEACTBEHHON  MPEApaconoKEHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuntUIBEI 310pOBOTO O00pa3a >KU3HU, JUATHOCTUKH, MPOMUIAKTHKA U JICYCHUSI TEHETUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOE KOHCYJIbTUPOBAHME. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
MPEAOTBPAIIEHUH U JICUCHUHU TeHETHYECKUX 3a00JIeBaHUI YeTTOBEKa.

JleMoHCcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuupl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacUICIUIEHUs] M €ro IIMTOT€HETUYeCKass OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«JlurubpuaHoe ckpenmBanue», «lLluTomornyeckne OCHOBBI JUTHOPHUIIHOTO CKPEITUBAHUS,
«Merios», «B3aumMoaencTBie amielIbHbIX T€HOB», «['eHeTnueckne KapThl paCTEHUM, JKMBOTHBIX
1 4YenoBekay, «l'eHeTuka moisia», «3aKOHOMEPHOCTH HACIEIOBAHMS, CUCINIEHHOTO C IOJIOMY,
«Kapuotunsl uenoBeka © IKUBOTHBIX», «Bumbl wu3MenumBocti», «MonudukanmonHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTnka rpymnm kpoBu», «MyTarmoHHas
W3MEHYHBOCTDY.



Ob6opynoBanue: Monenu-anmiukauuu «MoHoruOpunHoe ckpemuBanue», «HemnomHoe
JTOMUHUpOBaHue», «JluruOpumHoe ckpemmuBaHue», «Ilepekpéct XpomMocom», MHKPOCKON H
Mukpornpenapar «Jpo3oduna» (Hopma, mytanuu GopMbl KPbUIEEB U OKpPAcKu Tela), repdbapuit
«I"0pox OCEBHOW».

JlaGopaTopHble H NpaKkTH4YecKHe padoThbI:

Jlaboparopuas pabota Ne 5. «M3yueHue pe3ynbTaToOB MOHOTHOPHIHOTO U JUTUOPHUIHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopuas pabota Ne 6. «M3yueHre MOAMPUKAITMOHHON H3MEHYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI.

JlaGopatopnass pabora Ne 7. «AHanM3 MyTalmuid y JApo30pMIbI Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuiusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

CenekIusi Kak HayKa U Ipoliecc. 3apoKIeHHe CeJIeKnH U goMectukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MPOUCXOXKICHUS M MHOrooOpasusi KyJlbTypHbIX pacTeHui. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOPOJa, LITAMM.

CoBpeMeHHbBIE METOJbI CeIeKIUU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOpPHI B CENEKLIUU
pacteHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIu3KopoIcTBEHHOE CKpelMBaHUEe — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm ruOpugHas Cuia.
Heponcteennoe ckpemmBanune — ayrtOpuauHr. OtnanéHHas ruOpummsanmuss U e€  yCIexH.
HckyccTBeHHBIM MyTareHe3 W IOJIYy4Y€HUE IOJIUIUIONJI0B. JIOCTHIKEHMS CEeNEeKUUU PpPacTEeHUM,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJACTBA. ['€HHas WHXKEHepus. ITalbl CO3JAHUS
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kiierounas unxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiioHupoBaHHe BbICOKOIPOYKTUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHYecKue mnpodiemsl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. @. lBaHos.

Tabmunpel u cxembl: Kapta «LleHTpbl MpOMCXOXKIEHUS M MHOrooOpasusi KyJIbTYPHBIX
pacteHni», «Ilopoasl TOMalIHUX >KUBOTHBIX», «COpTa KyJBTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HanoBay, «[lomummongus», «OOBEKTHI
O6uoTtexHonorun», «Kiaerounele KylabTypbl M KIOHMpOBaHUE», «KOHCTpyHpoBaHHE U MEpPEeHOC
TEHOB, XpPOMOCOM).

Ob6opynoBaHue: MyJSDKM IUIOAOB U KOPHEIJIOZOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIEC PACTCHHS.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Okckypeusi « OCHOBHBIE METO/BI U JIOCTHI)KEHHUS CEJEKLMU PAacTeHMH M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHIMIO, MJIEMEHHYIO (hepMy, COPTOUCHBITATENbHBIN yYacTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HUKHOBEHHUS! 3BOJIIOLMOHHONW TEOPUU. DBOJIIOLMOHHAS TEOpHUS U €€
MeCTO B OHoJoruu. BiusiHue 3BOIIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBHUIIETEIIECTBA DBONIONMH. IlalIeOHTONIOTMYECKHE: IOCIEIOBATELHOCTh MOSBICHUS
BHJIOB B TaJICOHTOJIOTUYECKON JICTOMHCH, TepexoHbie ¢GopMbl. bruoreorpadgudeckue: cxoacTBO
U paznuune GayH u Grop MaTEpPUKOB U OCTPOBOB.

DOMOpHOIIOTHYECKHE: CXOJACTBA W pazlnyus SMOPHOHOB PAa3HBIX BUIOB ITO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbIE, pPYyAUMEHTapHbIE OpraHbl,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MyTeH Y BCEX OPTaHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMs JIapBHHU3MA.
JIBIKymiue CHJbl SBOJNIOUMH BUAOB 10 JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCOB, HeONpelenéHHas HW3MEHYMBOCTb, OOppOa 3a CyIlIECTBOBaHHE,
€CTECTBEHHBII 0TOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonmynanusa kak eIMHUIA BUAA U IBOJIIOLIUU.

JBwxymue cuibl ((pakTopsl) BOIIOLIUM BUAOB B NpHpoje. MyTallMOHHBIM mpoluecc U
KOMOWHATHBHAs HM3MEHYMBOCTh. [lomynsumonHele BOJHBI U jpeiid reHoB. Wzomauus wu
MUTIpanus.

EcrectBennblii oT1O0p — Hampaistomuid ¢aktop 3Bomonud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yJsIbTaT ABOJIONUH. [Ipumepsl npucnocoOnenuit
y opranu3mMoB. ApoMop(}o3bl U UAN0-aAAII TALUH.

Bun u BumooOpazoBanme. Kpurtepum Buma. OcCHOBHBIE (GOPMBI BHII000pPA30BAHHSA:
reorpapuueckoe, 3K0JI0rHuecKoe.

Makpossomtonus. @opmbl 3BoIOLUU: (UIETUYECKAs, [UBEPIeHTHAs, KOHBEPreHTHasl,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxneHne  OT  HeCNEUMAIU3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crenyanu3anus. AfanTUBHAs pagualus.
JleMoHCTpanum:

[loprpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, D.
['exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuiet u  cxembl: «Pa3BuTHE OpraHMyeckoro Mupa Ha 3emie», «3apoJIbIln
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «®DopMmbl OOpsOBI 3a CyIIECTBOBaHHUEY,
«EcrecTBeHHsblii  0TOOp», «MHOroo0Opa3ue COpTOB pacTeHuit», «MHoroo0pasue mOpoOJI
JKUBOTHBIX), «ITomynsiumy, «MyTanuonHas U3MEHYUBOCTDY, «ApoMopdo3bD»,
«Mnnoananrtamuny, «OO0mas aereHepanus», «JBrKymue cuibl sBomrorun», «Kapra-cxema
mapuipyrta nytemectsus Y. lapsuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0ieHHOCTh
opranu3MoBy, «I eorpaduueckoe Bupo00pazoBaHue», « IKOIOTUYECKOE BHI000PA30BAHHEY.

OOGopyaoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMHU THIIAMHU OKPACKH, HA0OP TUIOJ0B U
ceMsiH, Kosuekuust «IIpuMepsl 3alUTHBIX MPUCTIOCOOIECHUH Y KUBOTHBIX», MOJieTh «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUN», 00bEMHAs MoJieNb « CTPOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, Koiekuus «DOpMbI COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX W PACTCHHI», Mojenb anmmuiukaiusa «llepekpécT XpoMocom», BIIaXKHBIE TMperapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTue nArymku», Mukpompenapat «Jlpozoduna» (HOpMa,
MyTaIuu (OpMbI KPBUTHEB U OKPACKH TEJA).

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPUIO».

Jlaboparopunas pabota Ne 2. «OmucaHue NPUCTIOCOOJIGHHOCTH OpraHu3dMa © eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHayuyHble TIpEACTABICHUS O 3apOXKIACHUU KW3HU. HaydHble TMIIOTE3hI BO3ZHUKHOBEHUS
JKU3HM Ha 3emuie: aOWoreHe3 W IMaHCIepMHs. XUMUYecKas 3BOJIONUS. AOWOTEHHBIM CHHTE3
OPTraHWYECKUX  BEIIECTB W3  HEOPTraHWYECKUX. OIKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON 3BoMIOIMKU. HauanpHble sTansl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®dopmupoBaHUe MEMOpPAHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBhie KIETKH M UX
sBoMIOLMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.



Pazeutne ku3HM Ha 3emsie 1o d3pam W nepuomaMm. Karapxed. Apxeiickas u
npoTtepo3oiickas 3pbl. llameo3oiickas spa u e€ mNepHoOAbl: KEMOpPHUICKHHA, OpIOBHUKCKHUH,
CUJTypPUHCKHUH, T€BOHCKU, KAMEHHOYTOJIbHBIHN, IEPMCKHUH.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas spa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid u >KUBOTHBIX. [losiBieHwue,
pacuBET U BHIMUPAHUE TPYIII )KUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OoTpa)keHue 3BOOUMUA. OCHOBHBIE CUCTEMATUYECKHE
IpyIIbl OPraHU3MOB.

OBOJIIOIIMS  4YeJIOBEKAa. AHTPONOJOrus Kak Hayka. PasButue mnpeacraBieHHil o
IIPOUCXOXKAECHUN YesloBeKa. MeTo1bl U3ydeHus: anTpororene3a. CXoAcTBa U pa3indusl 4eJoBeKa
Y KUBOTHBIX. CHCTEMAaTUUYECKOE MTOJIOKEHUE YEJIOBEKA.

HBwxymue cuibl  (pakTopbl) aHTpomoreHesa. HacnencrBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIECTBEHHBINH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPY/ia, MBIIILJICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIH,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublid. Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBaHUS, 00JACTh PaCHpPOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), HEerpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENIeH YelOBEYECKHMX pac K YCIOBUSM CYIIECTBOBAHUA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmunpe! u cxembl: «Bo3nukHoBeHne ColHEYHON cUCTeMbD», «Pa3BUTHE OpraHUYEcKOro
mupa», «PacturenbHas kieTtka», <« KuBoTHag kieTka», «lIpokapuoTrnueckas KIETKay,
«CoBpeMeHHasi CUCTEMAa OPraHUYeCKOro Mupa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YyeJloBeKa U YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJOTUYECKHX HAXOJ0K
IIPEIKOB COBPEMEHHOIO 4YeJOBeKa», «JlpeBHelmme moaw», «lpesHue moan», «llepseie
COBpPEMEHHBIE JTION», «UenoBeuecKkre pach».

Ob6opynoBanue: Myisku  «IIpoucxoxkaenune denoBeka» (OIOCTBI  aBCTpPaAJIONMTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIN U300pakeHHs KaMEHHBIX OpYyIuil
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4OIIepsl, pyOuna, ckpebia), reoXpoHoJoruyeckas tabiauia,
KoJuteK1us «@opMbl COXPAHHOCTH MUCKOIMAEMBIX )KMBOTHBIX U PaCTECHUI».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «3yyeHue ucKomaeMbIX OCTaTKOB PacTeHUUN M KUBOTHBIX B
KOJUIEKLIASAX).

OKcKypeusi «IBOJIOLUS OpraHuYeckoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAyUHBIM WM
KpaeBeuecKuil My3en).

Tema 3. Opranu3msl 4 OKpYy:Kamoas cpejaa.

Okonoruss Kak Hayka. 3agadud M pasAeiabl AKOJOTMH. METoAbl 3KOJIOIMYECKHX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHWs ~ OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JYyIIHAs,  IOYBEHHAs,
BHYTpUOpPraHU3MEHHasl.

Okonoruyeckue (axropsl. Kiaccuduxanms skomorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrEe IKOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akTOpl:  CBET, TeMIeparypa, BIAKHOCTb.  (DOTONEPHOAU3M.
[TpucniocoOneHust opraHu3MoB K AeHcTBHIO a0noTHYeCKUX (akTopoB. bruongornueckre puTMbl.



buotnueckne  ¢dakTopel. Buumbl OHOTHMYECKHMX  B3aUMOJACHCTBUN:  KOHKYPCHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus, MyTyaju3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyssauud. OCHOBHBIE IIOKA3aTead IOIMYJISALUU:
YUCJIEHHOCTh, IUIOTHOCTb, POXJA€MOCTb, CMEpPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJICHHOCTH HOIYJISALUU U €€ PEeryJIsaLysL.

JleMoOHCTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, O. I'ekkens.

Tabmuupl u cxemsl: kapta «[Ipupoausie 30ub1 3emun», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«®Doronepuogusm», «llomynauuny, «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH MOMYJISALUU
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbI:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckrne 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
OoOUTaHUN.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas pabora Ne 2. «Iloxcuér mI0THOCTU NOMYJISALMHA Pa3HBIX BUAOB PACTCHUN.

Tema 4. CooO1mecTBa U IK0JIOTHYeCKHEe CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolleHO3a:  BMJIOBas,
POCTpaHCTBEHHAs, Tpoduueckas (rmumieBas). Bunpl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [lonsTne 00 sKocHcTeME M OHOreoleHO3e.
OyHKIMOHATIBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYILEHTbI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopor BemiecTB M MOTOK 3HEpruum B 3Kocucreme. Tpoduyeckue (mUIIEeBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNM HSKOCHUCTEMBI: Omomacca,
OPOAYKLUS. OKOJOTMYEeCKHE NHpaMHJbl: HPOJYKIUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYUBOCTb, CAMOPETYJIALUsl, pazButue. Cykueccus.

[Tpupoauble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOcHUCTeMa XBONHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocUCTeMBl. buosnoruueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouocpepe.

KpyroBopotsl BeliecTB M OHMOT€OXMMHYECKHE IMKJIBl 3JIEMEHTOB (yrjiepona, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuecTBo B Ouochepe 3emnn. AHTpoIoreHHbie u3MeHeHnus B onocdepe. ['nmodanpHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocymiecTBoBaHUE NMPUPOJIBI U ueroBedecTBa. CoxpaHeHue Onopa3zHooOpa3us Kak OCHOBA
ycroifunBoctu 6nocdepsl. OCHOBAa PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU peCypcamMH U UX
UCIOJIb30BaHue. JlocTrkeHus: OMONIOrUM U OXpaHa MPUPO/IBI.

JleMoHCTpanum:

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

Tabmuupl u cxemsl: «[lumeBbie nenu», «bHoOLEHO3: cocTaB U CTPyKTypay, «IIpuponHsie
coobmectBay, «llenmu nutanus», «OKonoruueckas nupamuaa», «buocdhepa u yenoex»,
«JKOocUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCUCTEMA XBOWHOro Jeca», «buoleHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHBIE BO3JEHCTBUS HA TMPUPOIYY,
«BaxHeimme MCTOYHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeiimmias
cocTapisitomas ouochepsn», «DakTophl Aerpaganuu nouBy, «llapHuKoBeIi 3G dekT», «DakTopsl
PaIMOaKTUBHOTO 3arpsi3HeHUs: Onocdeprl», «O01Ias cTpykTypa ouocheps», «Pacrnpoctpanenue



X®u3HH B Onochepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yriaepoma B Guocdepe»,
«KpyroBoport azorta B pUPOIE».

O6opynoBanue: MO/eJIb-aNIUINKaus «Tunnuneie OHOLIEHO3BI», repbapuii
«PacturenpHpie  cooOmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurenw — BakHEHIIHX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYpP», TepOapuul W KOJUIGKIUM PACTeHUH U  IKUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kuura Poccuiickoin
®Denepatinu, U300paXKeHUS] OXPaHIEMbIX BUJIOB PACTCHHUM U dKUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJIHEI'O OBHIEI'O OEPA3OBAHIA

Cornacho ®I'OC COOQO, ycranaBnuBaroTcsi TpeOOBaHMSA K pe3yJibTaTaM OCBOCHUS
00YYalOUIMMUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHus: JIUIYHOCTHBIM, METAPEIMETHBIM H
MPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JIHMYHOCTHBIX pe3yJIbTaTOB OCBOEHUs Ipeamera «buosorus» BbIICIECHBI
CIIEAYIOUIME  COCTAaBJIAIOIIME: OCO3HAHUE OOy4YaIOUIMMHUCA  POCCUHCKOM  IpakIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEIEICHUIO,
HaJIMYME€ MOTHUBALMU K OOyYeHHUIO0 OMOJIOIuH, IeJeHalpaBIeHHOE pPAa3BUTHE BHYTPEHHUX
yOEKIEHUM JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJCTBOBATbCS B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM ~ YCTaHOBKaMH, NPUCYILUMH  CHUCTEME
O6uosnornyeckoro oOpa30BaHMs, HaJIM4YUE SKOJIOTMYECKOIO IPAaBOCO3HAHUS, CIIOCOOHOCTU
CTaBUTH LIEJIM Y CTPOUTH KU3HECHHBIC IIJIaHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHMs Npeamera «buosjorus» IOCTUraroTcs B €IMHCTBE
y4eOHOM M BOCIUTATEIbHON JAEATEIbHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMM LICHHOCTSIMH, IPUHATHIMU B
o0IIecTBE MpaBWIaMU U HOPMAMHU IOBEIEHHMS M CIOCOOCTBYIOT IIPOLIECCAM CaMOIIO3HAHMI,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH NO3ULMM JIMYHOCTH, NATPUOTU3MA,
YBaXXEHUS K 3aKOHY M IIPAaBOIOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy ITOKOJIEHHUIO, B3aUMHOI'O
yBaOKEHHsS, OCEpe)KHOTO  OTHOMICHUS K  KYJbTYPHOMY  HAcleIui0 W TPaIulHsIM
MHOTOHAallMOHAJIBHOTO Hapona Poccuiickoit @enepanuu, IPpUPOAE U OKPYKAIOIIEH Cpele.

JIn4HOCTHBIE pe3ybTaThl OCBOEHMS Y4eOHOro npeamera «buosorus» A0IKHBI OTpaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIUXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAllMi, TO3UTUBHBIX BHYTPEHHHUX
yOeXIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILecCTBa,
paclIMpeHue >KM3HEHHOIO OIbITa W OIbITA ACATEIBbHOCTH B IIPOLIECCE PEaTU3allMM OCHOBHBIX
HaIIpaBJICHUN BOCIIUTATEIbHOM IEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCcKOro BOCIIMTAHMA:

C(OPMHUPOBAHHOCTh  TPAXJAHCKOM MO3MLMU  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYLHOHHBIX NpaB M OO0S3aHHOCTEH, YBaKEHHWE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHBIX U IT03HABATENbHbIX 3a/1a4, BHIITOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpeNeNATh COOCTBEHHYI MO3MLHMIO [0 OTHOUICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTBIBaTh B  CBOUX JCUCTBUSAX  HEOOXOAUMOCTb  KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJIEH ¢ pasHbIMU yOEXKIECHUAMHU, KYJIbTYPHBIMH LIEHHOCTSMHU U COLUATbHBIM
MIOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
[IO3HABATEIIBHBIX W HCCIIEIOBAaTEIbCKUX 3aJay, YBAXKUTEIBHOTO OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPKAHNUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTh POCCUHUCKON TPAKIAHCKON UJICHTUYHOCTH, MTATPUOTH3MA, YBAKCHUS K
CBOEMYy HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PomuMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH SI3bIK U KYJIBTYPY, IPOIIIOE M HACTOsIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K IPUPOJHOMY HAcIEAMI0 U NaMSATHUKAM I[PUPOJBI,
nocTkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE
OHMOJ0TUM, TOHUMAaHKS 3HAYeHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTH K CIIyKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOrO HAPOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLICHMBAaTh CUTYallMI0 U IPUHHUMATh OCO3HAHHbBIC PEIICHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTONYNBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHSTUS LIEHHOCTEN CEMEWHOM KU3HU B COOTBETCTBMM C TPAAUIMSIMH Hapo/I0B
Poccumn;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIEHMUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3/ACUCTBUS KUBOU MPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE IPOSIBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnUTAHHUS, (OPMHPOBAHHA  KYJIbTYPbl 30POBbSI M
IMOLUMOHAIBLHOTO GJIArONOJIy4usi:

MOHUMaHWE W pealin3aius 3I0pOBOro U 0e30MacHOro 00pasza KU3HU (310pOBOE MUTAHUE,
coOI0ZIeHHe TUTUEHHUYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHas (¢u3NYecKas AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILEHHSI K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NOHMMAHWE LEHHOCTU TPaBUJ HWHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBEJCHUS B CUTyallUsIX, YTPOXKAIOIIUX 3OPOBbIO U KU3HU JIOACH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS aJIKOTOJId,
HapKOTUKOB, KYPEHHUS);

6) TPyA0BOro BOCIIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10Jt00He;

TOTOBHOCTb K aKTUBHOM JAESITEIbHOCTH TEXHOJIOIMUYECKOMN U COIIMaJIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENIBHO  BBHIMOJHATH — TaKyrO
JeSITEIIbHOCTD;

MHTEpEC K pa3nuyHbiM cepam mpodeccHnoHANIbHON AesTeNbHOCTH, YMEHHE COBEpIINATh
OCO3HAHHBII BEIOOP OyayIiel mpodeccuu 1 peaanu30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU Beei
KU3HU,

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3Hoe OTHOLIEHHE K MPHUPO/Ie KaK UCTOUHUKY JKU3HHM Ha 3emIe,
OCHOBE €€ CYILLECTBOBaHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE ONbITa IJIAHUPOBAHUS
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOIIEH CPEIbl;

OCO3HaHHE I1100aJIbHOrO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;



CIOCOOHOCTH MCIIONIB30BaTh MpUOOpeTaeMble TPU M3yYCHUH OWOJIOTUU 3HAHMS M YMCHHS
IpPU PEIIeHUU TPOOIEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOIBE30BaHNEM (COOII0ICHUE
MpaBUJI MOBEICHHUS B TMPHUPOJIC, HANPABJICHHBIX Ha COXPAHEHHE PABHOBECHsI B DKOCHCTEMax,
OXpaHy BUJOB, YKOCHCTEM, Orochepsl);

aKTHBHOE HEIPUATHE JEHCTBHM, NMPHHOCAIIUX BpEI OKPYKAIOIIEH NMPUPOIHON cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBUS MPEIITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Me Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpbI, OIbITa
JEATETLHOCTH  JKOJOTUYECKOHW  HANpaBJICHHOCTH, YMEHHs PYKOBOJCTBOBAThCSI HMH B
M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKON JEATEITLHOCTH SKOJIOTHYECKOM HAMPABIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAayKl U OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JIHAJIOTe€  KYJbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YNTATEIHCKON KYJIBTYpPhI KaK CPEJICTBA B3aUMOICHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3JIJaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpyKaroIlieM
MUpE Kak O EeIUHCTBE NPHUPOAbI, YEIOBEKa U OOIIECTBA, B IMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U peleHrun Mpo0JIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMH: OOCCTICUCHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUILUHBI, CO3JaHHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTEH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHUECKUX MPOoOJieM 1 00ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATILHOMY
WCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHMYECKHX 3HAHWU B LIENSX MOBBIIMICHUS OO0IIeH
KyJbTYPhl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTAaBHOH 4YacTH (PYHKIIMOHATHHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJIOB TO3HAHHS, HMCIOJIb3yEeMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS IS aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’KaIOIIET0 MHUpa M MPOUCXOANIUX B HEM HM3MEHEHMM, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMUXCS JaHHBIX C LEJIbl0 MMOJYyYEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHYECKHE 3HAHHS s pelleHus
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAyYHOM JEATEITbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCJIEI0BATENbCKYIO ACSITEIFHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHMK IO OWOJOTHU B COOTBETCTBUHM C >KHU3HEHHBIMU
NOTPEOHOCTAMM.

METAINPEAMETHBIE PE3YJIbTATDHI

MertamnpenMeTHbIe pe3yibTaThl OCBOGHHUS yd4eOHOro mnpenmMera «buomorus» BKIIOYAOT:
3HaYuMble g (OPMHUPOBAHHMS MHMPOBO33PEHHSI OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00LIeHayYHbIe TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(uKy METO/I0B MMO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPT U,
SBJICHHE, TpOIecC, CHCTeMa, HAayuHbId (DaKkT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleoBaHUe, HAOII0JeHNe, W3MEpEHHUe, SKCIEPUMEHT U APYTUX), YHUBEpCaIbHbIE
yueOHble NeiicTBUs (MO3HaBaTeNbHbIe, KOMMYHUKATUBHBIE, PETYJISATUBHBIE), 00eCIeunBaroye



(dopmupoBaHue (yHKIIMOHAJIBHOW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00ydYaroluxcs,
CIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCIUIITMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHUBEpCaJlbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MeranpeameTHble pe3yiabTaThl OCBOCHMs INPOrpaMMbl CpeJHEro obmero oOpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBJiaileHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH I103HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyalU3UpOBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUIEHUs (aHalu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICHT OHOJIOIMYECKHX
HOHATHUH (BBIIENIATh UX XapaKTEPHbIC IPU3HAKH, YCTAHABJINBATh CBSI3U C APYTUMHU ITOHITUSAMH);

ONpEAENATh LEIN JAEATEIbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPUM MX JOCTHUIKECHMS,
COOTHOCHTD PE3YJbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
HOPUPOIbI;

CTPOUTh JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JE€IyKTUBHBIE, IO aHAJOTHUM),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMbIX SBJICHUAX, (OPMYIMPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3€H U
OTHOIICHWIA B M3Y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TaKXKe MPOTUBOPEUYHMU Pa3zHOTO poja,
BBISIBICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LEISIM,
OLIEHUBATh PUCKH MTOCIEICTBUI 1€ TEbHOCTH;

KOOPJMHUPOBAaTh M BBIIOJHATH pabOTy B YCIOBHUSIX PEaJbHOr0, BUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIBCKHIE AeHCTBHUS:

BJIQ/IETh HAaBBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AESATEIbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHNs IPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IMO3HAHUS;

MCIIOJIb30BaTh Pa3JIM4YHbIE BBl JACATEIBHOCTH II0 IIOJYYEHUIO HOBOTO 3HAHHUS, €ro
MHTEPIIpETAllUY, PEoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYyalUsiX, B TOM YHUCIE NPU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX POEKTOB;

(dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJA€Th HAYYHOU TEPMUHOJIOTUEN, KIIFOUEBBIMU
HOHATUSMH U METO/IaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BATENbHOW MAESITEIBHOCTH M
KU3HEHHBIX CUTYallHsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3aJady, BbIABUIATh
TUIOTE3y €€ peUleHMs,, HaxOOuThb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPKACHUM,
3aJaBaTh NapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJTM3UPOBATh IMOJyYEHHbIE B XOJAE pELICHHs 3aJauyd pe3yJIbTaTbl, KPUTHUECKH
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOUCK MEpEeHOca CPEeACTB M CIIOCOOOB JIEHCTBUS B
poeCCUOHATIBHYIO CPELY;

yMETb TEPEHOCUTh 3HAHWS B  I[IO3HABATEJbHYIO U  MPAKTUYECKyl0 oO0nactu
KU3HEJEATEIIBHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WUJEH, IpEAaraTb OPUTHMHAIBHBIE IMOAXOAbl M PELIEHUS, CTABUTH
npoOJIeMbl U 33Ja4u, TOMyCKaroIINe allbTEpHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HMH(pOpMaluM (TEKCTe ydeOHOro mnocoodus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALUIO pa3IUYHBIX BHJIOB U (HopM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(GopMyIMpOoBaTh 3ampOChl M INPUMEHATh Pa3IMYHBIE METOJAbI NPH IOMCKE U OTOOpe
Ouonornyeckoit nHGopMaIu, He0OX0IUMOM JJIsl BBIOJHEHUS yUeOHBIX 33/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O CIOJIb30BaHUS Pa3INYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMY IHPEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4yHBIH S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHOIOrMYEecKOH
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAaHUS M 3alIMThl UHGpOpMaLMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHMKAIIUK BO BCceX cepax KM3HM, aKTUBHO y4acTBOBAThb B JUAJIOre
WIM JUCKYCCUM IO CYIIECTBY 0OCykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMo 3ajadyd, Y4WUThIBATH WHTEPECHl U
COIIACOBAHHOCTD MO3ULUHI JAPYTUX YUaCTHUKOB JHAJIOra WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CHUTyallli, YMETh CMATYATh KOH(PIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHHS M B3aUMOJCHCTBHS, MOHMMATh HaMEPEHMUs
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh NMPEUMYyLIECTBAa KOMaHAHON W MHIUBUAYaJIbHOW pabOThl Ipu
peleHn OMONIOTnYecKol npobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH y4eOHO 3a/1auH;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHW30BbIBaTh M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ OOCTUKEHHIO: COCTAaBIIATH IUIAH JEHUCTBUHM, pPACHpPENENATh POIU C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXKJOr0 YJaCTHHKA KOMaHbl B OOLIMI pe3ynbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHUE B PAa3IMUHBIX CHTyalusX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsgiaieHHe YHUBEPCAJbHBIMHU PEryaIITHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:



UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIEM M HUX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHUCTBUSX M IOCTYIIKax II0 OTHOLICHHUIO K >KMBOM IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIBHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 33Jayl B 00pa30BaTENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO M MPOSIBIICHUIO IIUPOKOH 3PYIUIMH B Pa3HBIX 00JaCTAX
3HaHMUN, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBINA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, HCIOIB30BATh MPUEMBI peduieKCun
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE CeOs M APYTHX:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEJOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IIPU3HABaTh CBOE MPABO U MPaBO APYTUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMU APYToro 4eJoBeKa.

MNPEAMETHBIE PE3YJIBTATHI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAOT Crielu(uuecKkue st ydeOHoro mpeamera «brosorus» Hay4dHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpIpETalMM W NpeoOpa3oBaHUIO 3HAHUM, BUJIBI
NeSITETHHOCTH TI0 TOJyYSHHIO HOBOTO 3HAHWS M NMPUMEHEHHIO 3HAHWW B Pa3NIMYHBIX yUEOHBIX
CUTyallUsIX, a TaKke B pEAlbHbIX >KU3HEHHBIX CUTyalUsX, CBs3aHHbIX C Ouojorueil. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI IO TOAaM O0yUYCHHS.

[IpenmerHble pe3ynbTaThl OCBOEHHs ydeOHoro mnpenmera «buonorus» ¢ 10 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTWHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOeX HBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonornu, PyHKIIMOHATEHOW TPaMOTHOCTH YEJIOBEKA IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHe OMOJIOrMYECKHX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranu3M, Merabommu3M (0OMEH BEmIeCTB W  NPEBpAIlEHHE DHEPruM), TOMEeocTa3s
(camoperynsnusi), ypOBHEBas  OpraHM3alMs KHBBIX CHCTEM, CaMOBOCIPOHM3BEICHHUE
(peTpoTyKIHsi), HACIEICTBEHHOCTh, HI3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJOTHMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHAs,
LEeHTpajbHas JorMa MoJeKyyspHoi Ouonorun), 3akonbl (I. Mennens, T. Moprana, H. U.



BaBuoBa) u yueHus (0 eHTpax MHOTrooOpasus U MPOUCXOXKIACHUS KyIbTypHbIX pactenuid H. 1.
Basunoga), onpenensatb rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIaJIeTh METOJaMH HAay4HOTO MO3HaHUs B OMOJIOTHMU: HAOJIIOJEHHE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUHU MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHME BBIIEIATH CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IMIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, Mel03a, OILIOIOTBOPEHHS, PA3MHOKEHUS, WHAMBUAYAIbHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

yMEHHE MPUMEHAThH MOJTYYCHHbIC 3HAHUS 7S 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUM, /ISl IPUHATHS NPAKTUYECKUX PEIICHUH B IIOBCEIHEBHON )KHU3HH C IIETBI0 00ECTICeYeHHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 3J0POBBbSl OKPYXKAIOIIUX JIFOJIEH, COONIIOJIEHUs HOPM
rPaMOTHOI'O TOBEACHHUSI B OKpYyXKalolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTUKECHUM COBPEMEHHON OMONOTMH U OWOTEXHOJOTUH JI PallOHAIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHE pellaTh »JIEMEHTapHble TEeHEeTHYECKHe 3a/Jadyl Ha MOHO- U JIUTHOPUAHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIE0BAaHHE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLIEHMBATh W HHTEPIPETHUPOBATh HMH(OpPMALMIO OHOJIOTrHYECKOIro
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHHUS M3 Pa3jIMYHBIX HMCTOYHUKOB (CpeIcTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThI COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OMONIOTHYECKYI0 HH(pOpPMAlMI0O M3 HECKOJBbKMX HCTOYHMKOB, TI'PAaMOTHO HCIHOJIb30BATh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOEHHs yueOHoro mnpeamera «buonorust»y 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HaYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeILEeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/Iep)KaHUe OMOJIOTMUECKUX TEPMUHOB U MOHATUI: BUJI, TOMYJISAIMS,
reHo(OH/, OSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKTOpbI) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJOTHYECKHE (DAKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEIyLIEHTHI, LIETIH MTUTaHUs, SKOJIOrHuecKas nupamuia, OuoreorneHos, ouocdepa;

yMEHUE Wu3laratb Ouonorndeckue Teopuu (3BomonMoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus ri1aBHBIX HampaBieHMH U nyTeil sBomouuu A. H. CeBeprosa, ydyeHus o
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
DKCIIEPUMEHTA, BBIIBW)KEHUE TMIOTE3bl, BBIBICHHE 3aBUCUMOCTUH MEXAY HCCIELyEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3yJIbTATOB;

YMEHHE BbIIETATh CYIIECTBEHHbIE PU3HAKU CTPOCHUS OMOJIOTHYEeCKUX O0BEKTOB: BHUJIOB,
HOMYJISAUN, TMPOJYLUEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTeOlEHO30B U HKOCUCTEM,



OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIMU B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOTCOXMMHUYECKHX LHUKIOB B
ouocdepe;

YMEHHE NMPUMEHSATH MOJTY4YEeHHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM KU3HHU C LI€IbI0 00eCTIeYeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0POBbS OKPYXAIOIIUX JIIOJEH, COONIONEHUS HOPM
IPaMOTHOTO IOBEJEHHMsSI B OKpYXamlleil NpUponHOH cpele, MOHMMaHUE HEOOXOAMMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ononoruu TUIs panroHaIbLHOTO
IPUPOONOIb30BAHNUS;

YMEHHE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIISATH CXEMBbl IepeHoca
BEILIECTB U SHEPIUU B SKOCUCTeMax (LeNU MUTaHUs);

YMEHHE BBINOJIHATH JIAOOpATOPHBIE M MPAKTHYECKUE PadOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHUYECKH OIICHWBATh M WHTEPHPETHPOBATH HH(DOPMAIUIO OHOIOTHYECKOTO
COJIepKAHUs, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMUSA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(OpPMAIKK, HAYYHO-TIOMYJIAPHBIE MaTepUallbl), pPacCMAaTPUBATh TIJI0OATbHbIC
9KOJIOTHYECKHE MTPOOJIEeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE NHMCbMEHHBIE U YCTHBIE COOOlIeHUs, 00001mas
Ouosornyeckyro MHGPOPMALMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KUIIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
. Mpaktny  (undposkie)
Nen/m = HaumeHoBaHUe pa3/iesiOB M TEM MPOTrPAMMBbI Beero KonTpﬁonbn ecKILe D —
ble padoThI paGoThI pecypebi
bubnunoreka LIOK
. buosorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIs 1 bubmorexa [IOK
p H https://m.eds00.ru/7f41c292
. bubnunoreka LIOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 hitps://m.eds00.ru/7f41c292
bubnunoreka LIOK
4 JKuzHenesaTenpHOCTh KIETKU 6 1 https://m.edsoo.ru/7f41c292
5 Pa3smHOXeHUe 1 HHIUBUAYATbHOE Pa3BUTHE 5 1 1 bubnnorexa [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
6 HacnenctBeHHOCTh M MN3MEHUYHUBOCTh OPTAaHU3MOB 8 +1 1.5 https://m.edso0.ru/7f41c292
bu6nmorexa LIOK
7 Cenexiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTUN 3 https://m.edsoo.ru/7f41c292
8 PeszepBHOE Bpemst bubmorexa IOK
p P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4



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

11 KJIACC

KoJsmyecTBO 4acoB DJIeKTPOHHbBbIE
o HaumeHoBaHue pa3ieioB H TeM (uudposbie)
Ne n/mm OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0Bpaz0OBaTEIBHBIE
padoThI padoTbI pecypesi
bubnunoreka LIOK
. IBOMOIMORHAA GHONOrus 9 . . https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHHE M pa3BUTHE KU3HH Ha 9+1 1 05 bubnnorexa [JOK
3emiie (pe3epBHOE) ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy>Karoiasi cpeia 5 1 bubsmorexa [IOK
p Py tast cpel https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4 Coo01ecTBa v SKOJIOTUYECKUE CUCTEMBI 9 1 hitps://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
> O6obmenne matepuaa . https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 25

I[TPOTPAMME



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 IINTAHUPOBAHHME

10 KUIIACC
Ne KoanuecTBo yacoB
o/ Tema ypoxa Beer K IpakTHye Jara DJIEKTPOHHBIE HH(POBbIE
OHTp; JIbH cKHe U3yYCHUS o0pa3oBaTe/ibHbIE PeCYPChI
I 0 bI€ PA0OTHI paﬁOTbl
buoJsiorusi kak Hayka - 2 yaca
bubmuoreka [JOK
Buonorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto/1bl TO3HAHUS KUBOU IPUPOIBI.
?(pf;;:;: CK; HH%?I?;;) JI(_;/ICHOJILL’.OBB.HI/IG 1 0.5 bubimorexa LIOK
& hatl ' https://m.edso00.ru/863e6122
Pa3IMYHBIX METOJIOB MPU U3YUYECHUU
OMOJIOTHYECKUX 00BEKTOBY
7Kusble cucTeMbl 4 X Oprauu3auus - 1 yac
buonoruueckue cucTemMsl, IPOIECCH U 1 bubmuoreka [JOK
UX U3yUYCHUEC https://m.edso0.ru/863e6564
XHMMHMYECKHI COCTAB M CTPOCHHE KJIECTKU- 8§ 4acoB
XuMUYeCKui cocTaB KJIeTKH. Boma u 1 bu6mmoreka [IOK
MHUHEpaJIbHBIE COJIU https://m.edsoo.ru/863e674e
bubmuorexa [JOK
benku. CoctaB u cTpoeHue OENIKOB 1 https://m.edso0.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
s, Tobpuropas oo 6 | o BiGaionss LOK
y ' https://m.edso0.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha mpUMepe
aMuJIa3bl WM KaTaaas3bl)»
bu6mmoreka [JOK
YraeBogsl. AL 1 https://m.eds00.ru/863e6870
Hyxnennosbie kucnotel. ATO 1 bubmuotexa [JOK



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

https://m.edso00.ru/863e6d5c
9 HcTopus u MeToabl U3y4EHUs KIETKU. 1 bubmmorexa [IOK
Knerounas reopus https://m.edso0.ru/863e6e88
10 KieTka kak 1ieocTHas KUBas CUCTEMA 1 1
CrpoeHue 3yKapruoTHUYECKON KIIETKH.
o o e oY bunorexa LIOK
11 - ﬁ603 o GaTe HII; o MHK OCKOMOM ’ 1 0.5 https://m.edso00.ru/863e6ff0
P P A p https://m.edso00.ru/863e716¢
Ha TOTOBBIX MHKpPOIIPENaparax u ux
OIIMCAHUEY
Ku3HeaeATeIbHOCTDH KJIETKH- 6 4acoB
bubmuoreka [JOK
12 OOMeH BeIIECTB U META00IN3M 1 https://m.eds00.ru/863e766¢
bubmuoreka [JOK
13 PorocunTes. XemocuHTes 1 https://m.edso00.ru/863e7c98
. bubmuorexa [JOK
14 JHEpreTICCKEH 0bMeH 1 https://m.edso00.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [lenenue
15 | T3 disbmoncame mmomn oomen | 1 05 bunorexa LIOK
- ' https://m.edso00.ru/863e7dc4
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpErapaTax»
16 buocunTtes 6enka. Peakuys MaTpuyHOTO 1 bubnnorexa [JOK
CHUHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 Tpancasuus — Ouocumres benxa . . https://m.eds00.ru/863e796e
Pa3mHoOKeHHe U HHAMBHUAYAJIbHOE PAa3BUTHE OPraHM3MOB- S 4acoB
bu6mmorexa [IOK
18 HexkneTounsie GopMbl 3kU3HU — BUPYCHI 1 https://m.eds00.ru/863e7540
19 DopMBI pa3sMHOKEHHUS OPraHU3MOB 1 buGmorexa LIOK
PMBI P P https://m.eds00.ru/863e81b6



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

https://m.edso0.ru/863e831e

bubmuoreka [JOK

20 Meiios 1 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue ¥ pa3BUTHE TOJOBBIX
KJ1eTOK. OII010TBOPEHHE. Bubnorexa [IOK
21 JlabGopaTtopHas pabota Ne 4 «M3yuenue 1 0.5 hitps://m.eds00.ru/863e81h6
CTPOCHHS TOJOBBIX KIIETOK Ha TOTOBBIX
MHUKpOIIperapaTax»
bubmuorexa [JOK
https://m.edsoo.ru/http://school-
22 WHauBuIya bHOE pa3BUTHE OPraHU3MOB 1 0 collection.edu.ru - Komeknus
1M (pOBBIX 00pa30BATEIbHbIX
pecypcoB. 863e8436
HacyecTBeHHOCTh M HK3MEHYHMBOCTh Opranu3sMoB 8+1 ( pesepBHOe BpeMs)
23 ['eHeTnka — HayKa O HACJIEICTBEHHOCTH 1 bu6mmoreka [IOK
1 U3MEHYHUBOCTH https://m.edso00.ru/863e86f2
| s mesms 1 Busorea 101
’ https://m.eds00.ru/863e8878
CKpEIIMBAaHUE
o5 JurnbpuHoe ckpemuBanye. 3aKOH 1 bubnnorexa [JOK
HE3aBUCHMOT'O HACJICIOBAHUS TIPU3HAKOB https://m.eds00.ru/863e89a4
CuerieHHOE HacleA0BaHNUE TPU3HAKOB.
JlabopaTtopHas padorta Ne 5
eMOoHCTpanroHHas )« M3yuenue
26 gé?,ynmafos MOHOFI/I)6pI/IJI);IOFO u 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e8c60
JUTUOPUTHOTO CKPEIIUBAHUS Y
JPO30(HITBI HA TOTOBBIX
MUKpOTIpenaparax»
27 I'enetuka nosa. Hacnenoanue 1 bubmuorexa [JOK
MIPHU3HAKOB, CIEIUIEHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
28 3menunBocTs. HenacnencrseHHas 1 05 bu6mmoreka [JOK

M3MEHUYUBOCTh. JlaboparopHas pabora Ne

https://m.edso0.ru/863e8efehttp://scho



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/http:/school-collection.edu.ru
https://m.edsoo.ru/http:/school-collection.edu.ru
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efehttp:/school-collection.edu.ru

6. 3yuenne MoaupuKamoOHHON
W3MEHYHUBOCTH, IIOCTPOCHUE
BapHUALlMOHHOTO PsiJia M BAPHALMOHHOM
KpPUBON»

HacnencrBeHHast ©3MEHYHBOCTbD.
Jlaboparopuas pabota Ne 7.

ol-collection.edu.ru - Komnexuus
M (ppOBBIX 00Pa30BATEIHHBIX
pecypcoB.

bubmuoreka [JOK

29 (memoHcTpanmoHHas )« AHaJIN3 MyTaIli 1 0.5 https://m.eds0o.ru/863e8efe
y 1p030(QHIIBI Ha TOTOBBIX
MHUKpOIIperapaTax»
bubanoreka [IOK
30 T'enernia senoseia . https://m.edscI)Jé).ru/863e8d78
O06o0061IeHNE TT0 TEME
31 «HacnencrBeHHOCTS U U3MEHUYUBOCTD 1
OpPTaHHU3MOB)
Cenexkuust opranu3zmMoB. OCHOBbI 0MOTEXHOJIOTHH — 3 yaca
32 Cenexiuys Kak HayKa U TpoIiece 1 bubmorexa [IOK
https://m.edso0.ru/863e9214
33 MeToabl U JOCTHKEHUS CEJIEKIIUU 1 bu6mmoreka [JOK
pacTeHuil U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnnorexa [JOK
MIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO HACOB I10 34 3 4

[TPO'PAMME



https://m.edsoo.ru/863e8efehttp:/school-collection.edu.ru
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 KJIACC

KoanuecTBo 4acoB

Kont
DJIeKTpOoHHBbIE IU(POBLIE
Ne Tema ypoxa Beer POTP Hpakte | Jlara oGpa3oBaTejbHbIe
n/n HbIe yecKue U3yYeHHUst
0 pecypcsl
pador  padoThI
bl
IBOJIIOIUOHHAS OMO0JIOTHA-9 YacoB
n bubnuorexa [JOK
1 OBOJIIOLMS U METOJIBI €€ U3YUCHUS 1 https://m.eds0o.ru/863ea20e
2 Hcrtopus pazButus npeactaBieHuid 00 SBOTIONUN 1 bubmorexa LIOK
https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 MukpooBosrorHs . https://m.edso0.ru/863e9cle
1 omomoum Taboparopen patora Ne 1 <Coammerme 1 05 Bumorexa LIOK
BHJIOB 110 MOP(OJIOTUUECKOMY KPUTEPHIO) hitps://m.eds0.n/863e99c6
5 JIBuoKkyue cuisl (351ieMeHTapHbIe (PaKTOpHhI) 1 bubnnoreka [JOK
IBOJTIOIUH https://m.edsoo0.ru/863e9da4
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 Eg[?g?/(geezzgorﬁl%%% 40
Pe3ynbTaThl 2BOJIONNN: TIPUCITOCOOICHHOCTD
7 OpraHu3MOB ¥ BH1000pa3oBanue. JlabopaTtopHas 1 05 bubmuorexa [JOK
pabota Ne 2 «Onrcanue mpUCIIOCOOICHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHmu3Ma M €€ OTHOCUTEIFHOTO XapaKTepay
bubmuorexa [JOK
8 Hamnpasienus v myTH MaKpO3BOFOILHN 1 https://m.edsoo.ru/863e9cle
http://school-
9 HeobOpaTtumocTs 3BOMIONINN 1 1 Ii%';?f;?{;idiﬁ[gp;%lx
o0pa3oBaTeIbHbIX



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
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pecypcoB.

Bo3HukHoBeHUE U Pa3BHUTHC ’)KU3HHU HA 3emJre- 9 yacos

10 Hcropust sxu3Hn HA 3emiie 1 METOABI €€ N3yUeHUs 1
11 'unoTe3bl NpouCXOXKAEHUS KUZHHU HA 3eMIie 1 Eubmorexa IIOK
https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3eMJIe 110 3paM U IepuoiaM 1 BH6H_HOTeKa LIOK
https://m.edso0.ru/863eatbe
OCHOBHBIE 3TaITbI BOJIOIUU PACTUTECILHOTO H
13 KUBOTHOTO Mupa. [IpakTrueckas padota Ne 1 1 05 bubnnoreka [JOK
(memoHcTparronHast )« M3yueHre HCKOMmaeMbIX https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUU U )KMBOTHBIX B KOJIJICKIIUSIX)
14 CoBpemeHHast cucTeMa OpraHuyecKkoro Mupa 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIKUS YeTIOBEKa (aHTPOIIOTEHE3) 1 ﬁgg;%;;iig?ﬁl%%ack
16 JIBrKkyuue cuisbl (pakTopbl) aHTPOIIOTeHe3a 1 ﬁggi?ﬁ;iii?{fm 63ead44
17 OCHOBHBIE CTaIUX DBOIIOLINN YEJIOBEKA 1
YenoBeueckue packl U IPUPOIHBIC alalTal[un bubnuoteka [JOK
18 1 :
4enoBeKa https://m.edsoo.ru/863eaea2
19 O606menue mo TeMe « BO3HUKHOBEHHE U Pa3BUTHE 1 1
YKU3HU Ha 3emiie»
OprasusmMsl ¥ OKpPy:KawLIas cpeaa — S yacoB
20 DKOJIOTHS KaK HayKa 1
21 Cpenbl 00uTaHMS U 3KOJOrHYecKre (DaKTOphI 1 ﬁggi?lﬁzaz(%?ﬁm 63eafec
Aobuotnyeckue daxropsl. Jlaboparopras padota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH PaCTEHUH U3
22 pamgg; MECT OOUTaHHS. Ha6opaT0I;)Haﬂ paborta Ne 4. 1 0.5 bubmorexa [IOK

«BnusiHUE CBEeTa HAa POCT U PA3BUTUE YEPEHKOB
KoJieyca»

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



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

bubmuorexa [JOK

23 buomiieckue paxToper . https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XaPaKTEPUCTUKH TOITYJISIIUH.
24 [Ipaktuueckas padora Ne 2 «IlToacuér mioTHOCTH 1 0.5
HOITYJISIIIUI pa3HbIX BUJOB PACTCHHI
Coo01recTBa M KOJOrHYeCKHe CHCTEMbI — 9 yacoB
bu6mmorexa [IOK
25 Coo01iecTBa OpraHM3MoB — OHOIEHO3 1 https://m.edso0o.ru/863eb46a
bubmuorexa [JOK
26 DKOJIOrMYECKHE CUCTEMBI (IKOCHUCTEMBI) 1 https://m.edsoo.ru/863eb46a
27 OCHOBHBIE TIOKA3aTENN YKOCUCTEMBI. DKOJIOTUYECKUE 1 bubnuorexa [JOK
nupamuibl. CBoiicTBa sKocucTeM. Cykieccust https://m.edso0.ru/863eb5fa
28 [Ipupoanblie 3xocucTEMBI 1
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 0
bu6mmorexa [IOK
30 bruocdepa — rmobdanpHas 3xocucTeMa 3eMITH 1 https://m.eds0o.ru/863ebb5e
bu6nmoreka [JOK
31 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHochepbl 1 1 hitps://m.eds00.ru/863ebd16
32 YenoseuecTBo B 6rochepe 3emnu 1
33 CocyIecTBOBaHHE MPUPOJIBI M YEITOBEYCCTBA 1 bubmorexa [IOK
v PHPOA https://m.edsoo.ru/863ebale
34 00001menue TeMbl «Co00I1eCTBA U DKOJIOTHUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

* buonorwus, 10 knacce/ benses JI.K., Apmvmmui .M., Ky3uenosa JI.H. u apyrue; noa
penakmueii bensesa JI.K., dpimmuia .M., AxunonepHoe o6miecTBo «M3maTenbeTBo
«IIpocBemenue»

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.sbio.info http://www.greeninfo.ru/

http://www.theanimalworld.ru/

http://www.e-osnova.ru/- XKXypuan «buomnorus. Bee mist yaurens!»
http://digital.1september.ru — O6mepoccutickuii mpoekt «IlIkosa 1uppoBoro Bekay.
http://school-collection.edu.ru - Komnekus 1iudpoBsix 00pa3oBaTeIbHBIX PECYPCOB.
http://www.electroniclibrary21.ru - Dnexkrponnas OubarorTeka 21 Beka.
http://www.ege.edu.ru - Odurmanbublii HHGOpMaHOHHBIH mopTaid EI'D.
http://www.zavuch.ru - Caiit s yuuTeneii.

http://ecosystema.ru - DkooruuecKuii EHTP « DKOCHCTEMaY.

http://nsportal.ru - CoranbHas ceTb paOOTHHKOB 00pa30BaHMSI.

http://proshkolu.ru— bBecrurataslii mkoabpHbIH mopTai. http://infourok.ru - BecruaTabrit
KOHCTPYKTOP CalTOB ISl yUUTEIIS.

http://multiurok.ru - BecratHbIi KOHCTPYKTOP CAMTOB ISl YUUTEIIS.



http://www.greeninfo.ru/




