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INOACHUTEJIbBHAS 3AIINCKA

Paboyas nporpamMmmMa coctaBfieHa yuntenem 6uonormm bobposoii EneHoli HukonaesHoit FTEOY
«LLIkona Ne51 r.o. [JoHeLK», paCCMOTPEHa Ha 3aceflaHun nejarornyeckoro coseta (Npotokosn Ne 1 ot
28.08.2024), yTBep>kaeHa nprkKasom no wkose ot 29.08.2024 Ne 136.

Mpy pa3paboTke nporpammbl MO OMONOrMM TEOPETUYECKYHD OCHOBY NS OMpefefieHns
MoaXof0B K (DOPMUPOBAHWIO CcofepxaHus y4yebHOro npeameta «buonorms»  CoOCTaBWIN:
KOHUenTyasbHble nofoxeHns ®rOC COO o0 B3aMMOOOGYC/IOBEHHOCTU LeNei, cofepxxaHus,
pe3ynbTaToB 06y4YeHWs M TpebOBaHWI K YPOBHIO MOAFOTOBKWU BbIMYCKHUKOB, MONOXEHUS 06
06LWMX Lensax u MpUHUMNIAX, XapakTepusyLMX COBPEMEHHOE COCTOSIHME CUCTEMbl CPeAHEro
o6Lero obpasoBaHnsa B Poccuiickolr degepaumu, a Takxke NoN0XKEHUS 0 cneyuduke uonorun, eg
3HaYeHMW B MO3HAHUW >XMBOW NPUPOAblI W 06ecrnevyeHny CyLLeCTBOBaHUS YeI0BEYECKOrO
obLecTBa.

- ®I'OC COO (yTBepXKAeHHOro npukasoM MunHobpHayku ot 17.05.2012 Ne 413 ®OINM HOO,
®O0r 000, ®OI1 COO), KoHuenuun npenogasaHns y4ebHoro npegmeta «brnonornsy,

- NepeyHs 3/IEKTPOHHBLIX 06pa3oBaTe/ibHbIX PECYpPCOB, AOMNYLLEHHbIX K UCNOMb30BaHMIO MpU
peanMsaumMnm  MMeLWMX TOCYAApPCTBEHHYIO  akKpeauTauuio  06pasoBaTe/lbHbIX — MporpaMm
Haya/bHOro 006Llero, OCHOBHOrO 006LWero, cpefHero o6Llero 06pa3oBaHUs, YTBEPXKAEHHbIN
npukasom MuHnpocselleHnsa Poccun ot 02.08.2022 Ne 653;

- npuka3a MuHnpoceeleHns Poccun ot 21 despans 2024 r. Ne 119 «O BHeCEeHUN U3MEHEHWI
B npunoxeHmst Ne 1 n Ne 2 K npunkazy MuHucTepcTsa 3 npocseLleHns Poccuinickon ®efepaymm ot
21 ceHTA6psA 2022 1. Ne 858 «O6 yTBEpXAeHUN (PefepasibHOro nepeyHs y4e6HUKOB, AONYLLEHHbIX
K  MCMOMb30BaHWIO  MpWY  peasim3auvyv  MMEKLWMX  FOCYLApCTBEHHYK  akKpeauTauuio
obpasoBaTe/fibHbIX MPOrpaMm Haya/lbHOro 06Lero, OCHOBHOro 06Lero, cpegHero o6ulero
06pa3oBaHMs  OpraHuM3auusamy,  OCYLLECTBAAKOWMMM  00pa3oBaTe/lbHYyl0  AeATeNlbHOCTb U
YCTaHOB/IEHWNA NPeAEeNbHOI0 CPOKa MUCMOo/b30BaHUA UCKHOYEHHbIX YH4EOHNKOBY;

- npukasa MuHnpoceeleHns Poccum oT 22.03.2021 Ne 115 «O6 yTtBepxaeHun lMopsaka
opraHusaumMm 1 OCYLLEeCTB/EHWA  06pa3oBaTeNbHOM  [eATeNbHOCTM MO OCHOBHbIM
o6Le0bpasoBaTe/ibHbIM NporpammaM — 06pa3oBaTe/lbHbIM MpOorpaMMam HavasibHoro 060LLero,
OCHOBHOT0 06LLEro 1 cpeaHero o6Liero 06pasoBaHuUs»;

- OCHOBHbIX MONOXeHWI (hefilepasibHOM paboyeli NporpaMmbl BOCMUTAHUS.

CornacHo HasBaHHbIM MOMOXeHUAM, OnpeaesieHbl OCHOBHblE (YHKUUW Mporpammbl Mo

6ronorum n eé CTpyKTypa.



MporpammMa no 6uonorMn faét npeAcTaBieHne O Lensx, 06 obulein cTpaternn obyyeHus,
BOCMUTaHWNA 1 Pa3BUTUSA 00yYatoLLMXC CpeacTBaMmn y4ebHOro npeameta «bronorus», onpegensert
06a3aTeNibHOe NpeAMETHOE COZepXaHue, ero CTPYKTYpY, pacrnpefeneHune no pasfenam v Temam,
PeKOMeHYeMYHO M0C/ef0BaTe/lbHOCTb U3yUYeHUs y4ebHOro Matepuana ¢ y4ToM MeXrpeamMeTHbIX
W BHYTPUNPEeAMETHBIX CBA3el, NOMMKM 06pa3oBaTe/lbHOr0 NpoLecca, BO3PacTHbIX 0COGEHHOCTEN
obyuaroLmxcs.

B nporpamme no 6uoNOrMM TaKKe YUMTbIBAOTCA TpeboBaHWA K MaaHUpyeMbIM
NIMYHOCTHBIM, MeTanpeaMeTHbIM 1 MpPeaMeTHbIM pe3y/bTaTtaM 06y4veHUs B (OPMUPOBAHUN
OCHOBHbIX BWAO0B Yy4ebHO-MO3HaBaTEIbHON AeATeNbHOCTU/YUYeOHbIX AEelCTBMIA 0ByydatoLwmxcs no
OCBOEHUIO COfiepXaHuns 61M0IorMyeckoro 06pasoBaHus.

B nporpamme no 6uonorum (10-11 knaccbl, 6a30Bblii YpOBEHb) peann30BaH MPUHLMM
MPeemMCTBEHHOCTM B W3ydeHUM OGuonorum, 6Gnarogaps 4Yemy B Hell MpocMaTpuBaeTcs
Hanpas/IeHHOCTb Ha pPa3BUTWE 3HaHWIA, CBA3aHHbLIX C (JOPMMPOBAHMEM EeCTeCTBEHHO-HAY4YHOro
MVPOBO33PEHNS,  LEHHOCTHbIX  OpWEeHTauuii  MYHOCTM,  3KOJIOTMYECKOTO  MbILLIIEHUS,
NpeLCTaBIeHNIA 0 30POBOM 06pa3e XKU3HN N BEPEXXHbIM OTHOLLEHNEM K OKPY>KatOLLE NPUPOAHON
cpefe. MoaTomy Hapsay ¢ U3ydeHneM 06LLLEOMONONMYECKNX TEOPWIA, a TakXKe 3HaHWUIA O CTPOEHU
XMBbIX CUCTEM pPa3HOro paHra W CYLWHOCTM OCHOBHbIX MPOTEKAKLWMX B HUX MPOLIECCOB B
nporpaMMe Mo OWMONOrMM  YAeneHOo BHUMaHWE WCMNOMb30BAHWMIO MONYYEHHbIX 3HaHWA B
MOBCELHEBHOW >KU3HW [NA pelleHns MpUKNagHbIX 3agad, B TOM 4ucne: npounakTuku
HacNnefCTBEHHbIX — 3ab0fieBaHUA  Ye/loBeKa,  MELUKO-FeHETUYECKOro  KOHCYNbTUPOBaHWS,
060CHOBaHMA 3KOMOrMYECKN LienecoobpasHoro NOBeAeHUs B OKPY)XKatoLlei NpUpOAHOM cpefe,
aHaM3a BANAHWSA XO3AWCTBEHHOW [eATe/lbHOCTM YenoBeka Ha COCTOSHWE MPUPOAHbIX WY
NCKYCCTBEHHbIX 3KOCWUCTEM. YCWIEHWe BHUMaHWA K MNPUKAALHON HanpasfeHHOCTU Y4ebHOro
npegmeta «buonorms» NPoOAMKTOBaHO HEOOXOAMMOCTbIO O06ECcrneveHns YCNOBUIA AN PeLLeHns
O[HOIN U3 aKTyaslbHbIX 3afa4y LUKO/IbHOrO 61M0M0rMyeckoro obpasoBaHmns, KoTopas npegnonaraet
(hopmupoBaH/e y 00y4atoWmMXcs CNOCOGHOCTM afanTUPOBaTbCA K W3MEHEHUAM AMHAMUYHO
pa3BMBatOLLLEr0Cs COBPEMEHHOIO MUpa.

Brvonorns Ha ypoBHe cpefHero o6Llero o6pa3oBaHWs 3aHVWMaeT BaHOe MecTo. OHa
obecrieumsaeT (HopMMpoBaHWe Yy 0OYyYaloLMXCA MNPeACTaBNeHMn O Hay4dHOW KapTuHe MUpa,
paclumpsieT 1 0606LaeT 3HaHWS O XXMBOW MPUPOAE, eé OTINUYUTENbHLIX NPU3HAKaxX — YPOBHEBOIA
opraHu3aumMn u 93BOJIIOLMKM, CO3LaET YCNOBUA [NA: MO3HAHWSA 3aKOHOB >KMBOW NPUPOAbI,
(hopMUpPOBaHMSA (PYHKLMOHA/IbHOM FPaMOTHOCTM, HaBbIKOB 3[0pPOBOro W 6e3omacHoro obpasa

XW3HW, 3KO/10rM4eCcKoro MblillnieHns, LEHHOCTHOIoO OTHOLUEHUA K XXWBOM npupoae n 4YesoBeKY.



BonbLioe 3HaueHne 61MONOrsS UMEET TaKXKe AN PELLUEHNS BOCMUTATE/bHbIX U Pa3BMBAROLLMX
3afja4 cpefHero o6uiero 06pasoBaHusA, coumanmsauumn obydarowmxcs. 3ydeHne 6uonoruu
obecrieumBaeT ycnoBus  AN18  (POPMUPOBAHUA  UHTENNEKTYasIbHbIX, KOMMYHWUKALUMOHHbLIX W
NH(OPMALMOHHBIX HaBbIKOB, 3CTETUYECKOW KYNbTYpbl, CMOCOBCTBYET MHTErpaLmMm 6MoN0rnyecKmx
3HaHWI C NPeACTaBNEHUAMU M3 APYrMX YYeOHbIX NPeAMETOB, B YaCTHOCTW, (IM3UKKW, XUMUN Y
reorpajuun. HasBaHHble MONOXEHWA O MpefAHa3HayYeHUn Yy4yebHOro npeameta «buonorus»
COCTaBW/IM OCHOBY /151 OnpefeNieHNs NMOoAX040B K 0TOOPY M CTPYKTYPUPOBaHUIO ero CoAepXKaHus,
NpeLCTaB/IEHHOr0 B NporpaMme no 6Monoruu.

OT60p coaepxaHUs y4yebHOro npeameTa «bronorus» Ha 6a30BOM YPOBHE OCYLLECTBEH C
no3nuMiA KynbTypocoo6pa3HOro Moaxofa, B COOTBETCTBUM C KOTOPbIM 06y4atoLMecs A0MKHbI
OCBOWTb 3HAHWSA U YMEHMWS, 3HauMMble AN (HOPMMPOBaHMS OOLLEA KynbTypbl, Onpefenstouime
aflekBaTHOe MOBefeHMe YenloBeKa B OKpYXKalolleld NpupofHON cpefde, BOCTpebOBaHHblE B
MOBCEAHEBHOM XXM3HN U NPaKTUYECKON aeAaTenbHOCTU. Ocob0e MeCTO B 3TOW CUCTEME 3HaHWN
3aHUMALOT 3/1EMEHTbI COAEPXKaHWS, KOTOpble CMy)XaT OCHOBOW Ans (DOpMUPOBaHNS NPeACTaBNeH
0 COBPEMEHHOI eCTeCTBEHHO-HAaY4YHON KapTvHE MMpa U LEEHHOCTHbIX OPUEHTaLMAX [IMYHOCTW,
CMOCOGCTBYHOLLMX FyMaHM3aLmy 6Monornyeckoro 06pasoBaHms.

CTpyKTypupoBaHue COAepXXaHWs Y4yebHOro maTepuana B nporpamme nNo 6vMonornm
OCYLLECTBNEHO C YYETOM MPUOPUTETHOIO 3HAYEHWUS 3HAHWUIA 06 OTAMYMTENbHBLIX O0COGEHHOCTAX
XKVMBON NpupoAbl, O eé YPOBHEBOW OpraHuM3auMnm u 3BofOUMW. B COOTBETCTBMM C 3TUM B
CTPYKTYpe y4yebHOro npeameta «bvonorusi» BblAeneHbl CMefytoliMe COAepXKaTe/lbHble NMHUN:
«bronorna Kak Hayka. MeTofbl Hay4HOro No3HaHus», «KneTka Kak 61Monornyeckas cmcrema,
«OpraHn3m Kak 6uonorunyeckas cuctema», «CuUCTeMa M MHOroobpasve OpraHM4eckoro Mupa,
«OBO/HOLMA XKNBOIN NPUPOAbI», «OKOCUCTEMbI Y NPUCYLLME UM 3aKOHOMEPHOCTU».

Llenb un3yyeHns ydebHOro npeameTta «buonorms» Ha 6a30BOM YpOBHE — OBflafeHue
06yyYaloLWMMMCA  3HAHUAMWU O CTPYKTYPHO-(DYHKLMOHA/IbHOM OpraHv3auuy XXMBbIX CUCTEM
Pa3HOro paHra v NPMoGpeTeHNe YMEHWUIA MCMONb30BaTh 3TU 3HAHUA [AN8 FPaMOTHbIX AENCTBUIA B
OTHOLLUEHUN 0OBEKTOB XXMBOW NPUPO/bI U PELLEHNS Pa3NINYHbIX XXU3HEHHBIX NPOG/IEM.

[OCTMXeHMe Uennm n3ydeHWs ydebHoOro npeamerta «buonorms» Ha 6a30BOM YpPOBHE
06ecrneymBaeTcs peLleHeM CeayroLLMX 3aaay:

OCBOEHME 00YYarOLLMMINCSH CUCTEMbI 3HAHWIA O BUONOTMYECKUX TEOPUSX, YUEHNSAX, 3aKOHAX,
3aKOHOMEPHOCTSX,  FMnoTesax, MpaBWnax, CAyXalMx OCHOBOWM  Ansi  (hOPMMPOBaHMS

NPeACTaBNeHUA O eCTEeCTBEHHO-HAay4YHOW KapTUHE MUpa, O METoAax HayyHOro MO3HaHUs,



CTPOEHMWN, MHOroobpasum U OCOBEHHOCTAX >KMBbLIX CUCTEM Pa3HOr0 YPOBHS OpraHv3auumu,
BbIAAOLLMXCA OTKPbITUSX U COBPEMEHHBIX UCCNEA0BaHUAX B GMONOrnu;

(hopmupoBaH/e Yy 06y4YatoLMXCA MO3HABATE/IbHbIX, WHTENEKTYaNlbHbIX W TBOPYECKMX
CNoOCco6HOCTE B Mpouecce aHanmM3a AaHHbIX 0 NyTAX PasBUTUA B OMONOMMM Hay4HbIX B3rns40B,
naen 1 NOAXOLOB K U3YHEHUIO XKMBbIX CUCTEM Pa3HOro YPOBHS OpraHu3aLuu;

CTaHOB/IEHME Y 06YYatOLLMXCS 06LLENA KYNbTYpbl, ()YHKLMOHAIbHOW rPaMOTHOCTH, pa3BuTue
YMEHNIA 0OBACHATL N OLEHMBATb SBNEHMSI OKPYXKAIOLLLErO MMpa >KMBOW NPUPOLbl HA OCHOBaHUM
3HaHWI 1 OMbITa, NONYYEHHBIX NPU U3yYeHUn BUonoruu;

(hopMupoBaHMEe Y 06YYalOLLMXCS YMEHWIA WANOCTPUPOBATL 3HAYeHME OMOMOTUYEeCKMX
3HaHWIA B MPaKTUYECKOW [AeATeNbHOCTM YenoBeKa, PasBUTUM  COBPEMEHHbIX MeAULMHCKMX
TEXHONOIMI 1 arpobMOTEXHONOMNA;

BOCMUTaHME YOEXAEHHOCTU B BO3MOXHOCTW MO3HAHWUSA YEIOBEKOM XXMBOW MNPUPOAb,
HEeo6X0AMMOCTN GEPEXXHOr0 OTHOLLUEHWS K Held, COBMIOAEHNS 3TUYECKMX HOPM MPWU MPOBEAEHNUN
GMONOrNYeCKMX NCCNef0BaHNI;

0CO3HaHMe LEeHHOCTM OMONOrMYECKMX 3HaHWIA ONS MOBbILWEHWUS YPOBHS 3KOM0rMMYECKOM
Ky/NbTYpbl, 415 POPMMPOBaHUS HAYHHOIr0 MUPOBO33PEHUS;

NpYMeHeHVe NPUOBPETEHHBLIX 3HAHWIA U YMEHWI/ B MOBCEAHEBHOM >KM3HW [NA OLEHKM
MoCneAcTBUIA CBOEIA [eATeNbHOCTM MO OTHOLUEHWIO K OKPYXXalollein cpede, COOGCTBEHHOMY
340pOBbLIO, 060CHOBaHME U COBOAEHME Mep NPOMNIAKTUKIN 3a601€BAHNIA.

B cucteme cpeaHero o6uiero obpasoBaHus «buonorus», n3yvaemass Ha 6a30BOM YpPOBHE,
ABNAETCH 06A3aTeNbHbIM Y4YebHbIM MPeAMETOM, BXOAALWMM B COCTaB MNpegMETHON 061acTu
«ECTeCTBEHHO-HaYyuYHbIe MPeAMETbI».

[N n3ydeHuns 6uonorun Ha 6a30BOM ypOoBHe cpeaHero obulero obpasosaHus 0TBOAUTCS 68
yacos: B 10 knacce — 34 yaca (1 yac B Hefento), B 11 knacce — 34 yaca (1 yac B Hefiento).
3a cyeT hopmupytoLLei fesaTenbHOCTU 06pa3oBaTeibHON opraHm3aumm (UPY) KonmyecTso 4acos

B 11 Knacce yBe/iMyeHo 1 cocTaBnseT 68 yacos ( 2 Yaca B HeAeno).

B 10 1 11 knaccax NpoBOAUTCS 2 KOHTPO/bHbIE PpaboTbl. 10 OAHOW KOHTPONbHOW B K&XA0M
cemecTpe. KonnuyecTtso nabopatopHbIX paboT B 10 Knacce -6, NpakTUyecknx pabot- 2. B 11

Knacce nabopaTopHbIX paboT — 4, NpakTuyecknx pabot — 2.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorns kKak Hayka. CBA3b 6MOMOMMN C OOLLECTBEHHBLIMW, TEXHUYECKUMU W APYrYMU
€CTECTBEHHbIMW HayKaMKn, (uUnocomein, 3TUKOR, 3CTETUKOW M npasoM. Ponb 6uonormm B
(hopmMMpOBaHMM COBPEMEHHOM HAaYy4YHOIN KapTuHbI MMpa. C1uctema 6MONOrMyYecKMX Hayk.

MeToabl NO3HaHMA XXMBOI Npupoabl (HabnAeHNe, IKCMEPUMEHT, OnucaHue, U3MepeHue,
Knaccumkaums, MoenMpoBaHue, CTaTucTmyeckas 06paboTka faHHbIX).

JdemMoHcTpaumMu:

MopTpeTbl: Y. AapsuH, I'. MeHpgens, H. K. KonbLos, K. YOTCoH 1 ®. KpuK.

Tabnumubl 1 cxembl: «MeTofbl MO3HAHUA XKMBOW NPUPOLbI».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

MpakTnuyeckas pabota Ne 1. «l/Acnonb3oBaHMe pPa3/IMYHbIX METOLOB MpU  U3YYeHUU
B1ONOrNYecKmX 0OHLEKTOBY.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aIUA.

XKuBble cuctembl (6MOCUCTEMbI) KaK MNpeaMeT u3ydeHus Guonorun. OTIMYME HKUBbIX
CUCTEM OT HEOPraHMYeCcKo NPUPoABbI.

CsolicTBa 6uocucteM M UMX pasHoobpasue. YpPOBHM opraHu3auum  BGUocucTeM:
MOMNEKYNAPHBbIA,  KNETOYHbIA,  TKaHeBblil,  OpraHW3MeHHbIM,  MOMyNSUMOHHO-BULOBOA,
9KOCUCTEMHbI (610reoLeHOTUYECKNIA), BUOCHEPHBINA.

JdemoHcTpaumuu:

Tabnuubl 1 cxembl: «OCHOBHble MPU3HAKM XKU3HU», «YPOBHU OPraHv3aLmm >XM1BOM
NpUpPoabI».

O6opygoBaHue: mogens monekynsl AHK.

Tema 3. XuMHYECKHI COCTAB U CTPOEHUE KJICTKH.

XUMMNYECKUNA COCTaB KNETKN. XMMUYECKNE 3NEMEHTbI: MaKpO3NEMEHTbI, MUKPO3/IEMEHTbI.
Boza v MUHepa/ibHble BELLECTBa.

®PYHKUMN BOAblI W MWHEpa/ibHbIX BeLEeCTB B K/eTke. [loggepaHne OCMOTUYECKOro
6anaHca.

Benku. CocTas 1 CTpoeHne 6e/IKoB. AMUHOKUCOTbI — MOHOMepbI 6eN1KoB. HesameHUMbIe 1

3aMEHUMble aMUHOKMCNOTbl. AMUHOKUC/IOTHbIMA COCTaB. YPOBHU CTPYKTYpbI 6enKoBOWA MOMEKY/bI



(NnepBuYHas, BTOPUYHAS, TPETUYHASA U YeTBEPTUYHASA CTPYKTYpa). XUMMUYECKMEe CBONCTBA GE/TKOB.
Bronoruyeckune hyHKLUN 6€NKOB.

depMeHTbl — Guonoruyeckme Katanusatopbl. CTpoeHWe (hepMeHTa: aKTWMBHbLIA LEHTP,
cybcTpatHad  cneunuyHocTb.  KodepmeHTbl.  ButamuHbl.  OTanMuma  (PepMeHToB  OT
HeopraHMYyecKrx Katanm3aTopos.

YrneBofpbl: MOHOcaxapuipl (rnoKo3a, pubosa 1 ae3okcnpubosa), gucaxapuibl (caxaposa,
Nnaktosa) M nonucaxapuabl (Kpaxman, [MKOreH, Uenntnosa). buonornyeckue QyHKUMM
YrneBOLOB.

Nunugel:  Tpurnnuepngbl,  doconunngbl, crtepougbl.  MapodunabLHO-rnapotobHbIe
cBouncTea. buonornyeckne yHkUMn nunuaos. CpaBHEHWe YrieBofoB, GeNKOB M IMNNLOB Kak
MNCTOYHNKOB 3HEPTUN.

HyknenHosble kucnotbl: AHK 1 PHK. Hykneotnabl — MOHOMEPLI HYKNENHOBLIX KUC/OT.
CtpoeHve n ¢yHkumn OHK. CtpoeHne n tyHkumn PHK. Bugbl PHK. AT®: cTpoeHue u
(QYHKUMN.

LinTonorms — Hayka O KfieTke. KneTouHast Teopus — NpuMmep B3aMMOAENCTBUA WAEN W
(paKTOB B HAY4YHOM MO3HAHUWN. MeTOo/bl U3YYeHUA KETKMN.

KneTka Kak LefiocTHas »mBas cuctema. O6Lme Npu3HaKky KIETOK: 3aMKHYTas Hapy>kHas
mMeM6paHa, Monekysbl JHK Kak reHeTnyeckunin annapar, cuctema cCuHTe3a besika.

Tunbl  KNETOK: 3yKapuoThyeckas W  npokapuoTnyeckas. OCOBEHHOCTU  CTPOeHUs
MPOKapUOTUYECKON KNETKW. KneTouHasa cTeHka GakTepuil. CTpOeHMe 3yKapuOTUYECKON KIETKM.
OCHOBHble OT/IMYNA PaCTUTENbHON, XXMBOTHOM U TPUBHOIN KNETKW.

[MoBEPXHOCTHbIE CTPYKTYPbl K/IETOK — K/NETOYHad CTEeHKa, IMKOKaIMKC, UX (YHKUMK.
MnasvaTnyeckas MembpaHa, eé cBoicTBa W (yHKuunW. LluTonnasma u eé opraHomapl.
OpHoMeMbpaHHble opraHonabl knetku: AIC, annapaT [oNb4pKKU, NM30COMbI. [10/1yaBTOHOMHbIE
opraHounabl KNeTKN: MUTOXOHAPWUK, NnacTuabl. MponcxoxaeHne MUTOXOHAPWIA U nnacTug. Bugpl
nnactng. Hemem6paHHble OpraHoMAbl KNeTKW: PUOOCOMbI, K/ETOYHbIA LEHTP, LEHTPUONN,
PECHUYKU, XIYTUKN. PYHKLMM OPraHoMaoB KNeTKu. BKiroyeHus.

AQpo — perynsaTopHbIi LeHTP KneTku. CTpoeHve sapa: sgepHas 060/104Ka, Kapuoniasma,
XPOMATUH, AAPbILLKO. XPOMOCOMbI.

TpaHCnopT BELLECTB B K/IETKE.

JdemoHcTpaumuu:

MopTpeTtbl: A. JleBeHryk, P. I'yk, T. LLUBaHH, M. LUneingeH, P. Bupxos, K. YOTCOH, ®.
Kpuk, M. ¥unknHc, P. ®paHknuH, K. M. bap.



Ovarpammbl:  «PacnpefeneHve  XMMUYECKMX 3/IEMEHTOB B HEXWBOW  Mpupoges,
«PacnpefeneHne XMMUYECKMX 3/1EMEHTOB B XXMBOW NPUPOAE».

Tabnuubl 1 cxembl: «[lepuofgnyeckas Tabnuua XMUMUYECKUX 3MEMEHTOB», «CTpoeHue
MOJIEKYNbl BOAbI», «BUOCUHTE3 6Genka», «CTpoeHWe Monekysbl 6enka», «CTpoeHue (epmeHTa,
«HyknenHoBble Kuncnotbl. AHK», «CTpoeHne monekynbl AT®», «CTpoeHMe 3yKapuoTUYECKON
KNeTku», «CTpPOeHMe >XMBOTHOW KNeTKM», «CTpOeHMEe pacTUTENbHOW KneTKu», «CTpoeHue
MPOKaPUOTUYECKON KNEeTKU», «CTPOEHME Aapa KNeTKN», «YTNeBOAb!», «/IMnunabl».

Ob6opynoBaHMe: CBETOBOM MMUKPOCKOM, 000pyAoBaHWe A1 MPOBeAeHNS Hab/ItoAeHWA,
M3MEPEHWA, 3KCMEPUMEHTOB, MMUKpPOMpenapaTtbl PacTUTENbHbIX, YXUBOTHLIX U 6GaKTepuaibHbIX
K/IETOK.

JlabopaTopHble 1 NpakTHYeCKHEe PAadOThI:

NabopatopHas pab6ota No 1. «M/3ydyeHue KaTa/IMTUYECKOM aKTUBHOCTU (hepMeHTOB (Ha
npumMepe amMmmnasbl UK Katanasbl)».

JTabopaTopHas paboTa Ne 2. «3yyeHne CTPOEHNS KNETOK PacTEHUIA, XXMBOTHbIX U 6aKTepuii
Mnoj MUKPOCKOMOM Ha rOTOBbIX MUKpOMpenapaTax 1 ux ornMcaHue».

Tema 4. /KnzHeneATeIbHOCTDb KJIETKH.

OO6MeH BeLLeCTB, UM MeTabonmam. AcCUMUNALNA (N1aCTUYECKUA 0OMEH) N AUCCUMUNALNS
(3HepreTMyeckmin 0bMeH) — [Be CTOPOHbl eAMHOro npoiecca MeTabonuM3ma. Pofb 3aKOHOB
COXPaHEeHMs BELLECTB U 3HEPTUN B MOHMMaHUM MeTabonn3ma.

Tunbl 0O6MeHa BeLLeCcTB: aBTOTPOMHbIA U reTepoTPOHbIA. Posib (epMeHTOB B 06MeHe
BELLLECTB Y NPEBPALLEHNN IHEPTUN B KNIETKE.

dotocnHTe3. CBeToBad M TemHoBasd (pa3bl (pOTOCMHTE3a. Peakumm (HOTOCMHTE3A.
A dekTMBHOCTL (HOTOCKMHTE3A. 3HaYeHMe (POTOCUHTE3A A1 XKU3HW Ha 3emMne. BnunsHue ycnosuii
cpeabl Ha (DOTOCKMHTE3 M CMOCOObI NOBbILLEHNA €r0 MPOAYKTUBHOCTU Y KYNIbTYPHbIX PacTeHWA.

XemMocuHTe3. XeMOCUHTe3mpytowme GakTepun. 3HaydeHMe XEeMOCUHTEe3a A1 XKU3HWU Ha
3emre.

SHepreTnYecknin 06MeH B KNieTke. PacLuensieHre BELLECTB, BblAe/leHne 1 akKyMy/MpoBaHue
3HeprMM B K/eTKe. JTanbl 3HEPreTMyeckoro obmeHa. [NnKonu3. BpoXkeHWe W ero BUfpl.
KucnopofgHoe OKWCNeHWe, WM KNeTOYHOe [AblxaHue. OKUCuTeNnbHoe (PochopuvpoBaHue.
A heKTUBHOCTb IHEPreTUHeCcKOro o06meHa.

Peakumn MaTpuMyHOro cuHTe3a. [eHeTuyeckad WHgopmaumd u  AHK. Peanusayms

reHeTUYecKoin MHopMauun B KneTke. FTEHETUYECKMIA KOfL U ero CBOCTBA. TpaHCKpUMuus —



MaTpuuHbIli cnHTe3 PHK. TpaHcnaums — 6MocuHTe3 6enka. dtanbl TpaHcasumi. KoampoBaHue
amMMHOKMCNOT. Ponib prbocom B BruocuHTe3e beska.

HekneTouHble (opMbl XKN3HW — BUPYCbI. IcTopus oTKpbITUS BUpYcoB (4. W. BaHOBCKUIA).
OCOOEHHOCTM CTPOEHWUA W >KU3HEHHOrO LMKAa BUPYcOoB. bakTepuodarn. BonesHn pacTeHwui,
XXVBOTHBIX W YeNOBEKa, Bbi3blBaeMble BUpYycamu. Bupyc ummyHopehmumnta yenoseka (BUY) —
Bo3byautens ClOa. O6paTHas TpaHCKpUNuusa, peBepTasa W WHTerpasa. [pogmnakTmka
pacrnpocTpaHeHNs BUPYCHbIX 3a601eBaHNIA.

JdemoHcTpaumuu:

MopTpeTbl: H. K. Konbuos, A. N. iBaHosckuid, K. A. TuMnpsses.

Tabnuubl M cxembl:  «Tunbl  NUTaHUA»,  «MeTabonuam»,  «MUTOXOHAPUA,
«OHEPreTUYeCKNini 06MeH», «Xnoponnact», «POTOCUHTE3», «CTpoeHne AHK», «CTpoeHue u
(hYHKLMOHUPOBaHWE reHa», «CUHTE3 Besika», «I eHeTUYeCKUi Koy, «Bupycol», «bakrepuodarn»,
«CTpoeHMe 1 Xn3HeHHbI unkn Bupyca ClMiAOa, 6aktepuotarax», «Pennnkauma JHK».

O6opypgoBaHue: Mofenu-annanmkaunmn «YpasoeHve OHK u TpaHcKpunuus», «BUOCUHTE3
6enka», «CTPOeHNe KNeTKN», MoAeNb CTPYKTYpbl AHK.

Tema 5. PazMHoO:KeHUE U HHAUBUAYAJIBbHOC PAa3BUTHE OPraHU3MOB.

KNeTouHbll UMK, WKW KMU3HEHHBbIA UMK KNeTKu. WHTepdasa m muto3. [Mpouecchl,
npoTekawowme B MHTepdase. Pennmkauus — peakums MaTpuyHoro cuHtesa AHK. CtpoeHue
XPOMOCOM. XPOMOCOMHbIA Habop — KapuoTun. AunAouaHbliA 1 raniougHbii XPOMOCOMHbIE
Habopbl. Xpomatugpl. LiMTONOrnyeckme OCHOBbI Pa3MHOXEHWA U WMHAWMBUAYASIbHOTO Pa3BUTUA
OopraHv3mMos.

[OeneHne knetkn — muto3. Ctagmm MuTosa. Mpouecchl, NPOUCXOAALLME HA PasHbIX CTaguax
MUTO3a. BUONOrNYEeCKNiA CMbICIT MUTO3a.

MporpammupyemMas rméesnb KNeTku — anonTos.

®opMbl pasMHOXEHUS OPraH13mMoB: 6ecrnosioe 1 NosoBoe. Buapl 6ecnonoro pasMHOXeHUs:
[eneHve HalBoe, MOYKOBaHWE OfHO- WM MHOMOKNETOYHbIX, Cropoobpa3oBaHue, BereTaTMBHOE
pasMHOXeHMe. VICKyCCTBEHHOE K/IOHMPOBaHWE OpPraH13mMOoB, ero 3HayeHue Ana Cenekumm.

[MonoBOe pasMHOXeHMe, ero oT/IMYNA OT 6eCrosoro.

Meit03. Ctagum Meio3a. [poueccbl, MPOMCXOAAWmMe Ha cTagmax Meiosa. osegeHume
XPOMOCOM B Meio3e. KpoccuHrosep. B1ofornyeckunii CMbICN 1 3Ha4eHre Meinosa.

"ameToreHes — npouecc 06pa3oBaHUA MOMOBbLIX K/ETOK Y >KMBOTHbIX. [M0/10BbIe XKenesbl:

CEMEHHUKN U AMYHUKK. O6pasoBaHVe M pa3BWTME MOMOBbIX KNETOK — rameT (Cnepmato3oms,



AnleKneTka) — crepmaroreHe3 U oBoreHe3. OCOGEHHOCTM CTPOEHMS  SALEKNETOK 1
cnepmato3ongos. OnnofoTBopeHe. MapTeHoreHes.

NHavBuayanbHoe pasBuTue (OHTOreHes). OMOpPMOHaIbHOE pasBuUTUe (3MOPUOreHes). ATarnbl
39MOPUOHA/ILHOT0 PasBUTUSA Y NMO3BOHOUHBIX XWMBOTHbIX: APOO/EHNe, racTpynsumus, opraHoreHes.
MocTamMbpuoHaibHOE pa3BuTMe. Tumnbl MOCTIMOPUOHAIBLHOIO PasBUTUA: MPAMOe, Hernpsamoe
(nMunHOYHOE). BrmsHve cpefbl Ha pasBMTME OPraHW3MoB, (HaKTOPbl, CMOCOOHbIE BbI3bIBATH
BPOXKAEHHbIE YPOACTBA.

PocT 1 pa3suTue pacTeHWid. OHTOreHe3 LIBETKOBOrO PacTeHWs: CTPOEHUe CEMEHW, CTagmu
pas3BuUTUS.

JdeMoHcTpanum:

Tabnuubl 1 cxeMbl: «POPMbl Pa3MHOXEHWUSA OpPraHn3MoB», «[JBOMHOe OMNIOLOTBOPEHUE Y
LIBETKOBbIX pacTeHWi», «BeretaTBHOE pasMHOXEHWE PacTeHUii», «[eneHne KNeTkn 6akTepuiix,
«CTpoeHre MNOMoBbIX KETOK», «CTPOeHWe XPOMOCOMbI», «KNeTOUHbIA UMK», «Pennnkauyms
OHK», «MuT03», «Meino3», «[1psgMoe 1 Henpsamoe passuTre», « aMeToreHes y MIeKOnmuTaoLWwmx
¥ Yyenoseka», «OCHOBHbIE CTaMN OHTOreHe3a».

Ob6opyfoBaH/e: MUKPOCKOM, MuKpornpenapatbl «CnepMaTo3onibl  MIEKOMUTAKOLLErO»,
«SMLeKeTKa MaeKkonuTatoLwero», «KaproknuHes B KeTKax KopeLuka fiyka», MarHATHas MOAeb-
annankaumns «eneHvie KneTku», mogens JHK, Mmogens MeTaasHoM XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

NabopatopHasa pabota Ne 3. «HabnogeHe MUTO3a B K/IETKaX KOHUMKa KOpeLlKa iyka Ha
rOTOBbIX MUKpOMpenaparax».

NabopartopHas pabota Ne 4. «/I3yyeHuWe CTPOEHWUS MOMOBLIX K/IETOK Ha FOTOBbIX
MUKponpenapaTax».

Tema 6. HaCJIe)ICTBeHHOCTI) U UBSMCHYUBOCTDH OPraHu3MoB.

MpeaMeT © 33gayn reHeTuku. Kctopus pasBuTMA TeHeTUKW. Ponb  uutonormm u
3AM6PMONOrnM B CTAHOB/IEHNW FEHETUKMW. BKas pOCCUNCKUX U 3apyBeXHbIX YYEHBIX B pa3BuUTHE
reHeTMkn. MeToabl  reHeTUKM  (rMOpUAONOrNYECKUA,  LIUTOTEHETUYECKUA, MONEKYNAPHO-
reHeTnyeckuii). OCHOBHbIE FeHeTUYEeCKMe MOHATUA. TeHeTUYecKas CUMBO/IMKA, UCMOMb3yemast B
CXemax CKpeLLyBaHWiA.

3aKOHOMEPHOCTM  HAacMefoBaHUA  MPU3HAKOB,  YCTaHOBMeHHble  [. MeHgenem.
MoHornbpuraHoe ckpelmsaHue. 3aKOH efMHO06pasns rmopugos MepeBoro nokosieHuns. Mpaswno
AOMUHUPOBaHKA. 3aKOH pacLuensieHns npusHakos. ['MnoTesa YucToTbl raMeT. NonHoe 1 HenonHoe

JOMWUHMPOBaHNE.
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OnrnbpuaHoe  cKpelimBaHvWe. 3aKOH  HE3aBUCMMOrO  Hac/fefoBaHWA  MPU3HAKOB.
LiuToreHeTMyeCcKe OCHOBbI AUTMOPUAHOIO CKpewuBaHna. AHaIM3UPYIOLLEe CKpeLLMBaHMe.
icnonb3oBaHve aHaIM3MPYIOLLLErO CKPeLLMBaHNS ANs onpegeNieHns reHoTuna ocoou.

CuenneHHoe HacnefosaHMe npusHakoB. Pabota T. MopraHa no cuenieHHoMy
HacnefoBaHUIO reHOB. HapyLLueHKe CLenieHns reHoB B pe3y/ibTaTe KPOCCUHIoBepa.

XpOMOCOMHasi Teopus HacNeACTBEHHOCTU. ["eHeTUYeCKmne KapThbl.

eHeTKa nona. XpoOMOCOMHOe ornpeenieHne rnona. AyTocOMbl U MOMOBbIE XPOMOCOMbI.
["oMorameTHble U reTeporaMeTHble opraHu3mbl. HacnegosaHye NPU3HAKOB, CLIEMIEHHbIX C MOJIOM.

13meHunBOCTb. Buabl M3MEHUMBOCTUW: HEHACNEACTBEHHAsA U HacNeACTBEHHadA. Posb cpefbl B
HEHacNefCTBEHHON  M3MEHYMBOCTM.  XapaKTepucTuka MOAUMUKALMOHHOA  U3MEHUMBOCTM.
BapvaunoHHbIid pag n BapuvaumoHHas Kpueas. Hopma peakuumn npusHaka. KonmyecTBeHHble U
KayeCTBEHHbIE NMPU3HaKN 1 X HOpMa peakuun. CBONCTBA MOANKDNKALMOHHOM N3MEHUMBOCTH.

HacnefcTBeHHas, WUAM TeHOTUNUYecKass, U3MEHUMBOCTb. KOMOMHATMBHas W3MEHUMBOCTb.
Meii03 “ MONOBOA MNPOLECC — OCHOBA KOMOMHATMBHOW W3MEHYMBOCTU. MyTalMOHHas
M3MeHUMBOCTb. Knaccugmkaumsi myTauuii: reHHble, XPOMOCOMHble, TFeHOMHble. YacToTa u
NPUYUHBI MyTaumiA. MyTareHHble (akTopbl. 3aKOH FOMOIOrMYECKUX PAAOB B HAaCNeACTBEHHOM
n3meHumnsocTn H. 1. BaBunosa.

BHesfepHas HacnefCTBEHHOCTb M M3MEHUYMBOCTb.

leHeTnka u4enoseka. KapuoTun uyenoseka. OCHOBHble METOAbl TEHETUKM YefloBeKa:
reHeasorMyecknii,  GNN3HELOBbIA,  LIATOrEHETUYECKWA,  BUOXMMUYECKUIA,  MOJSIEKYNSAPHO-
reHetuyecknii. CoOBpeMeHHOe OnpefesieHne reHoTUna: MOHOreHOMHOE CeKBEHMPOBaHWe,
reHoTUNMpoBaHWe, B TOM uucne ¢ nomowpto [MLIP-aHanu3a. HacneactBeHHble 3abosieBaHuMS
yenoBeKa: reHHble 60/1e3HKN, 601e3HM C HacNeACTBEHHONM NPeAPacnoNOXeHHOCTbIO, XPOMOCOMHbIE
60ne3Hn. Comatnyeckne 1 reHepatvBHble MyTaumn. CTBOMOBbIE KNETKW. pUHLMNLI 340POBOro
obpasa XW3HW, AMArHOCTUKW, MPOUIAKTUKA U NIeYeHUS TeHeTUYecKnx 6onesHein. Meamko-
reHeTUYECKOe KOHCY/bTUpOBaHWe. 3HayeHVe MeAWLMUHCKON TeHETMKM B MpeaoTBpalleHun u
NeYEeHNN FeHETUYECKNX 3a601eBaHNIA YenoBeka.

JdemoHcTpaumuu:

MopTtpetbl: . MeHpgenb, T. MopraHn, I'. ge ®pus, C. C. Yeteepukos, H. B. Tumodees-
Pecosckuit, H. . BaBnnos.

Tabnuubl 1N cxembl: «MOHOrM6pUAHOE CKpeLMBaHMe MU ero LUTOreHeTUYecKas OCHOBa,
«3aKOH pacllennieHnss W ero UUTOreHeTMyeckasd OCHOBa», «3aKOH YMUCTOTbl rameT»,

«QurnépuaHoe ckpeLimBaHme», «LIMTONOrMYeCKNe OCHOBbI AWUTUMOPUAHOIO  CKPELLMBaHUS»,
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«Meii03», «B3aMoeiicTBME anne/bHbIX FeHOB», «eHETUYECKME KapTbl PaCTEHWIA, XKNBOTHBIX U
yenoseKa», «[eHeTMKa nona», «3aKOHOMEPHOCTM Hac/nefoBaHWUA, CLEMIEHHON0 C MOIoM»,
«Kapnotunbl 4enoBeka W XKMBOTHbIX», «Bufbl M3MeHUMBOCTU», «MoanpMKaLMOHHaS
M3MEHUMBOCTb», «HacnegoBaHue pesyc-thakTopa», «[eHeTMKa rpynn Kposu», «MyTauMoHHas
N3MEHUYNBOCTb.

ObopynoBaHve: Mogenu-annavkaumnm «MOHOrMopuAHoOe CKpelmBaHue», «HenonHoe
AOMUHMPOBaHWE», «AnrnbpuaHoe ckpewmBaHme», «epekpECT XPOMOCOM», MUKPOCKOMN U
MuKponpenapar «po3oguna» (Hopma, MyTaumm (OpMbl KPbI/IbEB U OKpacku Tena), repbapuii
«["OpOX MOCEBHOM.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

NabopatopHasa pabota Ne 5. «/3yyeHne pe3ynbTaToB MOHOMMOPUAHOIO U AUrMOPULHOTO
CKpeLmnBaHnsa y Apo30(ubl Ha FOTOBbLIX MUKPOMNpenapaTax».

Nab6oparopHas pabota Ne 6. «/3yyeHne MOAUDUKALMOHHOW WU3MEHUYMBOCTM, MOCTPOEHUE
BapuMaLMOHHOr 0 psja Y BapuauyioOHHOW KPUBOW».

NabopatopHas pabota Ne 7. «AHaIM3 MyTaumid Yy [ApO30PUAbI  Ha TFOTOBbIX
MUKponpenapaTax».

MpakTnyeckas pabota Ne 2. «CocTaB/ieHNe 1 aHa/IM3 POLOC/IOBHBIX Ye/I0BeKa.

Tema 7. Cesiekuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekumsa Kak Hayka M npoLecc. 3apoxieHune cenekuumn n fomectmkaums. YdeHune H. U,
BaBunoBa 0 LUEHTpPax MPOMCXOXKAEHUA W MHOroobpasvsi KynbTYpPHbIX pacTeHWA. LIeHTpbI
MPOUCXOXAEHNA fOMALLHUX XUBOTHbIX. COpT, MOPOAa, LUTaMM.

CoBpemMeHHble MeTofbl Cenekuun. MaccoBblil U MHAMBUAYANIbHBIA OTOOPbLI B Cenekuum
pacTeHUn 1 XMBOTHbIX. OLeHKa 3KCTepbepa. BiM3KOPOACTBEHHOE CKpelyBaHUe — UHOPUAWHT.
Yuctas nvHuna. CKpeLimBaHue YnCTbIX MHWIA. [eTeposunc, nnm rmbpugHas cuna. HepofcrteeHHoe
CKpelumBaHne — aytopuauHr. OTaanéHHas ruopuamsaums n e€ ycnexu. VICKYCCTBEHHbIN
MyTareHes W MosiydeHve MOAMMNNONAOB. [OCTUKEHUA CeNeKuMn PacTeHWUA, >KUBOTHbLIX W
MWUKPOOPraH13moB.

BuoTexHomorma Kak OTpac/ib MPOU3BOACTBA. [EHHad WHXeHepus. JTanbl CO3L4aHWSA
PEKOMOMHAHTHOW [HK 1 TpaHCreHHbIX opraHnamoB. KneTouHas WHXeHepus. KneTouHble
KyNbTypbl. MUKPOKNOHa/IbHOE pPa3MHOXeHME pacTeHuil. KnoHMpoBaHWe BbICOKOMPOAYKTUBHbIX
CeNbCKOXO3ANCTBEHHbIX OPraHM3MoB. JKOMOrMYeckMe W 3Tuyeckre npobnembl. MO -
reHeTMYeCKN MOAN(INLMPOBaHHbIE OPraHU3MbI.

JeMoHcTpaunn:
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MopTpeTbl: H. . Basunos, . B. MuuypuH, I'. [I. KapneyeHko, M. ®. /1BaHOB.

Tabnmubl M cxeMmbl: KapTa «LleHTpbl MPOMCXOXAEHUA N MHOroobpasuns KynbTYpPHbIX
pacTeHuii», «IMopoabl AOMALLHUX >XXMBOTHbIX», «CopTa KyNbTYPHbIX pacTeHuii», «OTaanéHHas
rmopuamsaumsa», «Pabotbl akagemuka M. &. WBaHoBa», «lMonunnongmsa», «OOBEKTDI
6roTexHonornm», «KnetouHble Ky/nbTypbl U KIOHWPOBaHWE», «KOHCTPYyMpOBaHWE W MNepeHoc
reHoB, XpOMOCOM>.

Ob6opyaoBaHMe: MyNsHXKU MI0A0B M KOPHEMNIOA0B AMKUX (OPM M KYNbTYPHbLIX COPTOB
pacTeHuiA, repbapuii «CenbCKOX03ANCTBEHHbIE PacTEHUS».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Akekypensa «OCHOBHbIE METOAbl U JOCTUDKEHWUS CeNeKuMUM pPacTeHUil M XXMBOTHbIX (Ha
CEeNEeKUMOHHYIO CTaHUMIO, MNEMEHHYIO (hepMy, COPTOMCMbITATENbHbIA Y4acToOK, B TENJMYHOE

X035CTBO, Na6OPaTOPMIO arpoyHMBEPCUTETA UIN HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBos1IOHIMOHHASI OHOJIOTHAA.

MpeanocbliKM BO3HVKHOBEHWUA 3BOJFOLMOHHOW TEOPMMN. DBOJIOLMOHHAA TEOPUS U eé MeCTO
B 61onorun. BnvmsaHmne 3BoIOLMOHHON TEOPUM Ha pa3BUTME BUONOTMN U APYTUX HayK.

CeueTenbCTBa 3BOMOLUNN. [ManeoHTONOrMYecKme: nocnefoBaTe/IbHOCTL NOABMEHUSA BU0B
B MafleOHTOMONMYECKOM NETONMUCK, nepexofHble (hopMmbl. Buoreorpaduyeckme: CXOACTBO W
pasnnuve gayH 1 hop MaTepuUKoB U OCTPOBOB.

AMOpPUONIOrNYecKne: CXOACTBA U pasinyuns 3MOPUOHOB pPasHbIX BUAOB MO3BOHOYHBLIX.
CpaBHUTe/IbHO-aHATOMWYECKME:  TOMOJIOTUYHbIE, aHaNOTUYHbIE, PYAUMEHTapHble OpraHbl,
ataBuM3Mbl.  MoOneKynspHO-6MOXUMMNYECKME: CXOACTBO MEXaHWU3MOB  HAc/efiCTBEHHOCTN U
OCHOBHbIX MeTaboIMyecKnx NyTeid y BCeX OpraHU3MOoB.

3BonoymoHHas Teopma Y. [apeuHa. [1peanocbinku  BO3HUKHOBEHUS  AapBUHMU3MA.
OBmxyuwime cunbl  3BOMOUMM  BMAOB N0 [apBuHY  (M36bITOYHOE pPasMHOXEHME Mpw
OrpaHMYEHHOCTN PecypcoB, HeonpefenéHHas W3MeHUMBOCTb, 6opbba 3a CylecTBOBaHMeE,
€CTECTBEHHbIN 0TOOP).

CuHTeTn4Yeckasn Teopus agontoumm (CT3I) 1 eé OCHOBHbIE MONOXKEHNS.

Mukpoasonoums. MNonynauna Kak eauHULA BUAA U 3BOSTHOLUN.

[BvKywime cunbl (hakTopbl) 3BOMKOLMM BMAOB B npupoge. MyTauMOHHbIA npouecc v

KOMOWHATVBHAs N3MEeHYMBOCTb. MONYNSALMOHHbIE BO/HbI U Apeiid) reHoB. 30naums 1 Murpaums.
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EcTecTBeHHbI 0OT6Op — HanpasnsoOWMiA (akTtop 3Boaouun. POpMbl  €CTECTBEHHOMO
oTbopa.

Mpncrnoco6/ieHHOCTb OPraHN3MoB Kak pesy/bTat 3Bositouuun. MprmMepsl NpucnocobneHnin y
opraHu3mos. ApoMopo3bl U nanoaganTaumm.

Bug wn BupoobpaszosaHue. Kputepum Buga. OCHOBHble (DOPMbl  BMA006pa30BaHMSA:
reorpauyeckoe, 3K0/1I0r MYECKOE.

Makpoasoniouns. PopMbl 3BOMIOLMKN:  (PUIETUYECKas, [AMBEPreHTHasd, KOHBepreHTHas,
napannenbHas. HeobpaTuMocTb 3BOMOLMN.

MpouncxoxaeHve oT HecnevLaIn3npoBaHHbIX NpeLKoB. Mporpeccupytouias
cneymnanunsaums. AganTvBHas paguaums.

JdemMoHCcTpaumMu:

MoptpeTsl: K. JInHHel, XK. b. Jlamapk, Y. AapsuH, B. O. Kosanesckuin, K. M. bap, 3.
"ekkenb, d. Mionnep, A. H. CeBepL0B.

Tabnuubl N cxembl: «Pa3BUTIE OPraHNYecKoro Mypa Ha 3emne», «3apoblLv MO3BOHOYHbIX
YMBOTHbIX», «ApPXeonTepuKe», «PopMbl 60pbObI 3a CYLLECTBOBaHUE», «ECTECTBEHHbIA 0TOOP»,
«MHoOroobpasune COpTOB pacTeHui», «MHOroobpasne mnopoL MXMBOTHbIX», «[lonynauums»,
«MyTalnoHHas N3MEHUMBOCTL», «ApomMopdosbl», «Manmoagantauumn», «O6LWas aereHepaums»,
«[IBVKYLLME CUMbI 3BONOLMKY», «KapTa-cxema mMapLupyTa nyTewectsua Y. [apsmHa», «bopbba 3a
CyLlecTBOBaHMe», «l1pUCnocobneHHOCTb OpraHn3MoB», «Ieorpaguyeckoe BMA00OpasOBaHUeE»,
«3K0/0rmyeckoe BML006pasoBaHmne».

Ob6opynoBaHve: KONMEKUNUA HACEKOMbIX C Pa3MYHbIMK TUMaMm1 OKpacku, Habop niaoLoB U
CeMsH, Konnekuns «pumepbl 3alUTHBIX NPUCMOCO6IEHNIA Y XXMBOTHBIX», MofeNb «OCHOBHbIE
HarnpaB/eHUs 3BONMKOLMM», 06bEMHAs Moaenb «CTPOEHNEe rONOBHOINO MO3ra MO3BOHOYHbIX».

Buoreorpagmnyeckas Kapta mupa, Komnekums «®POopMbl  COXPaHHOCTU  UCKOMaembIxX
XKVMBOTHbIX W pacTeHWii», mMofenb annavkaums «MepekpecT XpoMOCOM», BMaXKHble Mpenaparbl
«Pa3BnTNE HACEKOMOr0», «Pa3BuTre NAryLiKmn», Mmkponpenapar «Apo3otuna» (Hopma, MyTaLmm
(hOpMbI KPbI/IbEB 1 OKPaCKW Tena).

JlaGopaTopHble H NpaKkTH4YecKue padoTbi:

NaboparopHas padota Ne 1. «CpaBHeHWe BUA0B N0 MOPGONOrMYeCKOMY KPUTEPUIO».

NabopatopHas pab6ota Ne 2. «OnucaHWe npUCMOCOBGNEHHOCTM oOpraHusmMa un eé
OTHOCUTE/IbHOTO XapaKTepa.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.
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[loHayuHble NpeACTaBNeHUs O 3apOXKAEHUWN >XM3HW. HayyHble runotesbl BO3HWKHOBEHUA
XWU3HN Ha 3emnie: abuoreHe3 ¥ naHcnepMus. XuMuUyeckas 3BOMOLMA. ABUOTeHHbIR CUHTE3
OpraHM4yecKnx BELLECTB U3 HEOPraHMYeCKMX. DKCNepuMeHTaIbHOe NOATBEPXKAEHNE XMMUYECKOM
aBonoumn. HavasbHble aTanbl 6uonornyeckon agonoumm. M'mnotesa PHK-mMupa. dopmuposaHune
MeMOpaHHbIX CTPYKTYP W BO3HUKHOBEHWE MPOTOKMETKW. [lepBble KNETKM W WX 3BONIOLKUSA.
®PopMMpPOBaHME OCHOBHbIX FPYMM XWBbIX OPraHy3MOB.

Pa3BuTVe XM3HW Ha 3emne Mo apam v nepuogam. Katapxeid. Apxeiickas 1 npoTepo3oinckas
apbl. IManeo3oickasn spa v eé nepuombl: KEMOPUACKWNIA, OPLOBUKCKNIA, CUNYPUIACKWNIA, LEBOHCKUIA,
KaMeHHOYT 0/lbHbIl, MEPMCKUIA.

Me3030iicKas apa 1 eé Nepuroabl: TPUacoBbIv, FOPCKUIA, MENOBOIA.

KaliHo3oiicKast apa 1 eé Nepuofbl: NaneoreHoBbI, HEOreHOBbI, aHTPOMOreHOBbIN.

XapakTepucTka Kimmara U reonormyeckux npoueccos. OCHOBHble 3Tanbl 3BOMOLMM
PacTUTENbHOIO U XXMBOTHOIO MUpa. APOMOP(O3bl Y PaCTEHWUIA U XXMBOTHbLIX. MosBNeHMe, pacLBeT
1 BbIMUPAHWE rpyn XXMBbIX OpraHn3moB.

CuctemMa OpraHMYecKoro mupa Kak oTpakeHue 3Bonouunu. OCHOBHble CUCTEMATUYECKME
rpynmnbl OPraH13moB.

JBonouMA  Yenoseka. AHTPOMONOrMA Kak Hayka. Pa3Butue npefacTaBneHUin o
MPOMCXOXAEHNM YenoBeka. MeTopbl N3yyeHns aHTponoreHesa. CXOACTBa W pas3inyumnsa YenoBeka v
XMBOTHbIX. CUCTEMATNYECKOE MOJIOXKEHME YeNI0BEKa.

Apwxywime cunbl  ((hakTopbl) aHTponoreHesa. HacneicTBeHHasd W3MEHYMBOCTb U
eCTeCTBEHHbIN 0T60p. OO6LLECTBEHHbIN 06pa3 XXWU3HW, M3rOTOBMEHNE OPYAUA TPYAa, MbILLIEHNE,
peub.

OCHOBHble CTaguu W BETBM 3BOMOLUMM YenoBeKa: aBCTpasionuTeku, Yenosek yMensblid,
Uenosek npaMoxofawmiA, Yenosek HeaHAepTasbCKui, YenoBek pasyMHbli.  Haxogku
MCKOMaeMbIX OCTaTKOB, BPEMS CYLLECTBOBaHWSA, 061acTb pacnpocTpaHeHusi, 06bEM FOM0BHOIO
Mo3ra, 06pas3 XW13Hu, opyaus.

Yenoseuveckne pacbl. OCHOBHble 6O/bLUME pacbl: eBponeonaHas (eBpasuiickas), Herpo-
aBcTpasiongHas  (3KBaTopuasibHas),  MOHronomgHasd  (asvaTcKo-amepukaHckas).  YepTobl
nprcnoco61IeHHOCTM NpPeACTaBUTENEN YeNoBEYECKNX pac K YC/IOBUSAM CYLLECTBOBaHUSA. EAVHCTBO
yenioBeyeckumx pac. Kputumka pacusma.

JdemoHcTpaumuu:

MopTpeTbl: ®. Pean, J1. Mactep, A. . OnapuH, C. Munnep, I". KOpu, Y. NapsuH.

15



Tabnuubl U cxembl: «Bo3HNKHOBeHVE COMHEYHOW CUCTeMbI», «Pa3BUTUE OpraHUYecKoro
Mupa», «PacTuTenbHas KneTKa», «KMBOTHaa KneTka», «[1poKapuoTuyeckas KneTKa,
«CoBpeMeHHas cucTeMa OpraHuM4eckoro mupa», «CpaBHeHWe aHaTOMUYECKUX YepT CTPOeHMs
yesioBeKa M 4enoBekoobpasHbIX 06e3bsiH», «OCHOBHble MeCTa Ma/leOHTO/IOMMYECKUX HaxO[oK
NPeAKOB COBPEMEHHOIO 4YenoBeka», «[lpeBHeliluve nwan», «[peBHue nwan», «llepsble
COBPEMEHHbIE NoAN», «Hen0BeYecKIe pachi».

ObopynoBaHue: MynsXkuM — «[poncxoxgeHne 4yenoBeka»  (6HOCTbl  aBCTpasioNUTeKa,
NUTEKaHTpoNa, HeaHAepTalbLa, KPOMaHbOHLA), CMENKWU WU N3006paXKeHWUs KaMeHHbIX Opyauii
nepBOOLITHOrO 4YenoBeka (KaMHM-4orinepbl, pyouna, ckpebna), reoxXpoHonornyeckas tabnuua,
Konnekums «®opmMbl COXPAHHOCTU UCKOMAEMbIX XXUBOTHbIX N PaCTEHWI.

JlabopaTopHble 1 NpakTHYeCKHEe PAadOThI:

MpakTnyeckas pabota Ne 1. «/3yyeHne MCKOMaeMbIX OCTATKOB PACTEHWUIA U XXUBOTHbIX B
KONNEKUMAX.

AKCKypcusa «IBOMOLMSA OpraHnMyeckoro mvpa Ha 3emne» (B eCTECTBEHHO-HAYUHbIA WU
KpaeBeueCKNii My3eid).

Tema 3. Opranu3msl 4 OKpY:KalIAas cpeaa.

Jkonorna Kak Hayka. 3agaus M pasfenbl  3Konoruv.  MeTogbl  3KOMOrMYecKux
ncecnefoBaHWin. IKOMOrMYECKOe MMPOBO33PEHE COBPEMEHHOIO YelOBEKa.

Cpefgbl  00MTaHMA  OpraHM3mOB: BOAHas, Ha3eMHO-BO3JyLUHadA,  MOYBEHHas,
BHYTpMOpPraHn3MeHHas.

Jkonorunyeckre Maktopbl. Knaccugukayms 3KONOrMyeckux (HakTopoB: abuoTUYecKue,
OMOTMYECKME N aHTPOMOreHHble. [eliCTBME 3KONOrMYecKnX (hakTopoB Ha OpraHn3mbl.

AbunoTuyeckme  (PakTopbl:  CBET,  Temnepartypa, BA@KHOCTb.  POTONEPMOAM3M.
Mprcnocob6neHns opraHM3MoB K AEeACTBUIO abMOTUYECKMX (PDaKTOPOB. B1OMOrnyeckmne puTmbl.

BuoTnyeckme  pakTopbl.  Buabl  OMOTMYECKMX  B3aMMOAEWCTBUM:  KOHKYPEHLWS,
XULLHNYECTBO, CMMOMO3 1 ero ¢opmbl. MMapasnTnam, kKoonepaumsi, MyTyasin3M, KOMMEHCaIU3M
(KBapTMPaHCTBO, HaxNeOHMYEeCTBO). AMEHCaNM3M, HenTpannsm. 3HavyeHne OBUOTUYECKMX
B3aVMO/ENCTBUIA AN1s CYLL,EeCTBOBAHUA OpraHM3MOB B MPUPOAHBIX CO0OLLECTBAX.

JKONOrNYecKe XapakTepucTuku nonynaumn. OCHOBHble MOKasaTenu  Monynsauum:
YMCNIEHHOCTb, MJIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpaums. JuHamuka
YMCNEHHOCTUN NONYNAUMM N eé perynayms.

JdemoHcTpaumuu:

MopTpeTbl: A. F'ym60nbaT, K. @. Pynbe, 3. [eKKenb.
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Tabnmupbl 1 cxembl: KapTa «[1puposHble 30HbI 3eman», «Cpefbl 06UTaHUA OpraH1M3MOBY,
«doTonepnognsm»,  «llonynauum», «3aKOHOMEPHOCTM pOCTa  YMCNEHHOCTW  MOMYNAUUM
NHDY30pUKN-TYeNbKn», «MnLeBble Lenm».

JlabopaTopHblie U NpaKkTHYeCcKHe PadoThI:

NabopatopHas paboTta Ne 3. «Mopdonornyeckne 0CO6eHHOCTU PacTeHNIA 13 pasHbIX MeCT
0bUTaHNA».

NabopatopHas padoTta Ne 4. «BninsiHie cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJeycax.

MpakTyeckas pabota Ne 2. «MoACYET NNOTHOCTU NONYNAUUIA Pa3HbIX BULOB PACTEHUN.

Tema 4. Coo01ecTBa U IK0JIOTHYECKHE CUCTEMBI.

Coo0OllecTBO  opraHuMsmMoB  —  6uoueHo3.  CTpykTypbl — 6uOLEHO3a:  BWAOBaA,
MPOCTPAHCTBEHHAsA, Tpouryeckas (nuiwesas). Buabl-4oMuHaHTbl. CBA3W B BMOLEHO3E.

JKonornyeckne cuctembl (3kocuctembl). lMoHATME 06 3KocucTeMe W GMOreoLeHo3e.
PYHKUMOHANIbHbIE  KOMMOHEHTblI  3KOCUCTEMbI:  MPOAYLEHTbl, KOHCYMEHTbl, PeAyLeHTbI.
KpyrosopoT BeWEeCcTB WM MOTOK 3Heprum B 3KocucTeme. Tpouyeckme (MULLEBbIE) YPOBHU
aKocucTemsl. MNuiesble Lenu 1 cetn. OCHOBHbIE NOKa3aTe/in 3KOCUCTEMbI: Bromacca, MPOAYKLMS.
JKOoNornyeckme nupamMuibl: NPOAYKUWMW, YWUCNEHHOCTW, Ouomacchl. CBOWCTBA 3KOCUCTEM:
YCTOWYMBOCTb, Camoperynauus, passutune. Cykueccus.

MpypoAHble 3KOCUCTEMbl. JKOCUCTEMbI 03Ep U peK. IKOCUMCTEMA XBOWMHOrMo Wu
LUIMPOKO/IMCTBEHHOT O Jieca.

AHTPONOreHHbIE 3KOCUCTEMBI. ATFPO3KOCUCTEMbI. Y PO03KOCUCTEMBI. Bronornyeckoe u
X039MCTBEHHOE 3HAYEHWE arpo3KOCUCTEM N YPOOIKOCUCTEM.

BropasHoobpasve Kak (hakTop YCTOMYMBOCTU 3KocucTeM. CoxpaHeHue 6WMOM0rMYecKoro
pa3Hoo6pasns Ha 3emne.

YueHue B. V1. BepHagckoro o 6uocepe. 'paHuLbl, COCTaB M CTPYKTYpa buocgepsbl. XKusoe
BeWeCcTBO M ero ¢yHkumn. OcobeHHOCTN 6uochepbl Kak r106asbHOW  3KOCUCTEMBI.
[vHamunyeckoe paBHOBECUEe N 06paTHas CBs3b B Buocdepe.

KpyrosopoTbl BeWEeCcTB M OUOreOXMMUYECKMe LMK/bl 3/1eMEHTOB (Yriepofa, asoTa).
30HasIbHOCTL Grochepbl. OCHOBHbIE GUOMbI CYLLIN.

Yenose4yecTBo B 6uochepe 3emnn. AHTPOMNOreHHble M3MeHeHUs B 6roctepe. MnobasbHble
3KONOrnyeckme npobnembl.

CocyulecTBoBaHme NMpupoabl 1 yenoseyectsa. CoxpaHeHne 61MOpasHOO6pasns Kak OCHOBA
ycTonunBoCcTU 6roctepbl. OCHOBA pPauMOHaILHOrO YNpas/ieHWst MPUPOAHLIMU pecypcamm U UX

MCNONb30BaHMe. [OCTMXKEHUS GUONOMN N 0XpaHa NPUPOLbI.

17



JdemoHcTpaumuu:

MopTpeTbl: A. K. TeHcnu, B. H. Cykaués, B. . BepHaackuii.

Tabnmupbl 1 cxembl: «MuweBble Lenu», «BUOLEHO3: COCTaB U CTPYKTypa», «IpupoaHble
C006U.I,ECTBa», «LI|eI'II/I NMUTaHUS», «IKOM0rMYecKas nupamMmuga», «Emocq)epa N YenoBEK»,
«QKOCuCTeMa LUMPOKONMCTBEHHOIO fleca», «3KOCUCTEMA XBOMHOIo neca», «bnoLeHo3 BOA0EMa,
«ArpoueHo3», «lpuMepHble aHTPOMOreHHble BO3AENCTBUA Ha nNpupody», «BaxHeiwwve
MCTOYHMKM 3arpsasHeHns BO3dyXa WM TPYHTOBbIX BOA», «[loyBa — BaXKHeWLlas COCTaBMsHOLLAS
orocdepbl», «PakTopbl ferpafaLumm noys», «MapHNKOBbIA IPHEKT», «PaKTOPbl paLN0aKTUBHOIO
3arpsasHeHus  6uocepbl», «O6LWas CTpykTypa Ouociepbl», «PacnpocTpaHeHWe >XWU3HU B
6roctepe», «O30HOBbLIN 3KpaH 6roctepbl», «KpyroBopoT yrnepoda B 6uochepe», «KpyrosopoTt
asoTa B Npupoae».

O6opyfoBaHVe: Mofenb-annamkaums «TunuyHble 61MoLeHo3bI», repbapuii «PacTuTeNbHble
coobuecTBa», KONMeKUUM «BuoLeHO3», «Bpeautenn BaKHEWLIUX CeNbCKOX03ANCTBEHHbIX
KyNbTyp», repbapum un KOMNEKUMU PacTeHWIn W XXMBOTHbIX, MNPUHAZIeXalwme K pasHbim
3KONOrMYeCKMM rpynnam ofgHoro Buaa, KpacHas kHura Poccuiickoit deaepaymm, n3obpakeHus
OXPaHAeMbIX BUAOB PaCTEHUI N XKMBOTHbIX.

NJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TIPOI'PAMMBI ITO BUOJIOT'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

CornacHo ®IOC COO, ycraHaBnuBatoTCs TpebOBaHWA K pe3ynbTaTaMm OCBOEHMS
obyyaroLMmca nporpaMm cpegHero obuiero o6pasoBaHUs: IMYHOCTHLIM, MeTarnpeaMeTHbIM U
NpeaMETHbIM.

JINYHOCTHBIE PE3YJIBTATBI

B CTpyKType /IMYHOCTHbIX Pe3ynbTaToB OCBOEHMS npeameTa «BMONOrns» BblfeNeHbl
crefytowime  COCTaBMslOLLME:  OCO3HaHWe  06ydvaloLMMUCA  POCCUCKOW  FpaXkAaHCKOM
WAEHTUYHOCTM — TOTOBHOCTM K CaMOpPa3BWUTUIO, CaMOCTOSTENIbLHOCTM W CamMOOMNPeAeneHuto,
HaMuMe MOTMBaUMM K OOYYeHMIO OMONornK, LeneHanpaBneHHOe pa3BUTUE BHYTPEHHUX
y6eXAEHNI NTMYHOCTN Ha OCHOBE K/IKOYEBbIX LIEHHOCTE M UCTOPUYECKUX TpaguuMii pasBUTUSA
OMONOrNYecKOro 3HaHUs, FOTOBHOCTb M CMOCOOGHOCTL 06YYatOLLMXCA PYKOBOACTBOBATLCA B CBOEN
[eATeIbHOCTU LLeHHOCTHO-CMbIC/IOBLIMU  YCTaHOBKaMu, MPUCYLLUMU CUCTEME OMONOrMYecKoro
06pa3oBaHmsi, HamuMe 3KO0M0rMYeckoro npaBoCoO3HaHUA, CNOCOGHOCTM CTaBUTb LEN U CTPOUTL
YKM3HEHHbIE NNaHbI.

JINYHOCTHbIE pe3ynbTaThl OCBOEHMS MnpeameTa «BuMOMOrns» AOCTUrardTCa B eAMHCTBE

y4ebHOM ¥ BOCNUTATENIbHOW [AeSATEeNbHOCTU B COOTBETCTBUM C TPAAMUMOHHBLIMW POCCUACKUMMU
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COLMOKY/IbTYPHbIMW, WCTOPUYECKMUN U [YXOBHO-HPABCTBEHHLIMW LIEHHOCTAMM, MPUHATLIMU B
obLiecTBe npaBWamy M HOpMamy MOBELEHUS M CrOCOOCTBYHOT NpoLeccaM CaMOnoO3HaHWS,
CaMOBOCMUTAHMUSA W Camopa3BUTUSA, PasBUTUA BHYTPEHHeW MO3ULMU IMYHOCTU, NaTpUOTU3MA,
YBXEHUSA K 3aKOHY W MpaBOMopsAKy, YenoBeKy Tpyda W CTaplueMy MOKOMEHWIO, B3aUMHOIO0
YBOXKEHWS,  OEPEXXHOro  OTHOLUEHMS K KYNbTYPHOMY — Hacfnefuio U Tpaguumsam
MHOrOHaLMOHaIbHOT0 Hapoga Poccuiickoin ®efepaumn, NPUPOLE U OKPYXKAtOLLER cpese.

JIn4yHOCTHbIE pe3ynbTaTbl OCBOEHWUSA YYeOHOro npegmeta «buonorus» [OMKHbI OTpaXaTb
FOTOBHOCTb M CMOCOBHOCTL 06YYarOLMXCA PYKOBOLCTBOBATLCA CHOPMUPOBAHHOW BHYTPEHHEN
Mo3vLMen IMYHOCTU, CUCTEMOM LLEHHOCTHbBIX OpPUEHTaLMI, NO3UTUBHBIX BHYTPEHHUX YOEXAEHWIA,
COOTBETCTBYIOLUMX  TPaAULMOHHLIM  LIEHHOCTAM  POCCMICKOrOo  06LLeCTBa,  pacLUMpeHue
YXM3HEHHOrO OnblTa W OnblTa AeATeNbHOCTY B MPOLECCe peann3aumy OCHOBHbIX Harpas/ieHuit
BOCMMUTATENbHON [ieATeNIbHOCTU, B TOM YMC/IE B YaCTK:

1) rpaskIaHCKOro BOCIIHTAHUS:

CPOPMMPOBAHHOCTb  FPAXKAAHCKOM  MO3MUMM  0Oy4atoLerocs Kak  axkTMBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCUIACKOro 06LLECTBa;

OCO3HaHMEe CBOWX KOHCTUTYLMOHHbIX NpaB U 0053aHHOCTEN, YBaXKEHWEe 3aKoHa W
MpaBoMoPALKa;

FOTOBHOCTb K COBMECTHON TBOPYECKON AEATENIbHOCTW MpW CO34aHUM Y4ebHbIX MPOEKTOB,
peLleHny y4ebHbIX 1 No3HaBaTeNbHbIX 33aY, BbIMOHEHUN BUOIOMMYECKUX 3KCNEPUMEHTOB;

CNOCOOHOCTL  OMpefenaTb COOCTBEHHYH) MO3ULUMIO MO  OTHOLIEHUIO K  AB/IEHUAM
COBPEMEHHOW XXN3HU N 0OBACHATD €€;

YMEHME YUnTbIBATb B CBOUX AENCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOMO B3aVIMOAENCTBUA
N0JeN ¢ pasHbIMU YOEXAEHUAMU, KY/IbTYPHBIMU LLEHHOCTAMU U COLMaTIbHBIM MOMOXEHWEM;

FOTOBHOCTb K COTPYLHWYECTBY B MNPOLECCE COBMECTHOIO BbIMO/IHEHUS Y4YeOHbIX,
Mo3HaBaTe/lbHbIX W WCCNeA0BaTeNlbCKUX 3afad, YBOKMTE/IbHOrO OTHOLUEHWA K  MHEHUIO
OMNMOHEHTOB NP 06CYXKAEHNY CMOPHbIX BOMPOCOB 6V010rMYECKOro CoAepXaHus;

FOTOBHOCTb K 'YMaHUTapHOM 1 BONIOHTEPCKOW AeATeIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

CHhopMMPOBAHHOCTb POCCUCKOW TPaXAaHCKON WAEHTUYHOCTW, NaTPUOTU3MA, YBXKEHUS K
CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTW nepes PoAvHOM, ropfocTV 3a CBOW Kpaid, CBOHO
POfMHY, CBOWA A3bIK U KYNbTYPY, NPOLLIOE U HACTOSLLLEE MHOTMOHALMOHA/IbHOMO Hapoga Poccuu;

LLEHHOCTHOE OTHOLLIEHME K NPUPOAHOMY Hac/MeAMIo U NamMATHUKaM NpUposbl, LOCTUXEHUAM

Poccun B HayKe, UICKYCCTBe, CNopTe, TEXHONOTMsX, TPYAE;
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CMOCOBHOCTL OLEHMBATL BK/AL POCCUINCKMX YYEHBIX B CTAHOB/IEHWE W pa3BUTUE BUONOTUN,
MOHVMaHWUSA 3Ha4YeHUsi OMONOrMM B MO3HAHWM 3aKOHOB MNPUPOAbl, B >KU3HW YesioBeKa W
COBPEMEHHOr0 00LLecTBa;

naeHas yoeXxxaeHHOCTb, FOTOBHOCTb K CNYXXEHUIO U 3aumTe OTeyecTBa, OTBETCTBEHHOCTb
3a ero cyaboy;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

0CO3HaHMe AYXOBHbIX LLEHHOCTe POCCUINCKOro Hapoaa;

ChopMMPOBaHHOCTb HPABCTBEHHOI O CO3HaHWS, 3TUYECKOrO NOBEAEHUS;

CMOCOGHOCTL OLEeHMBATL CUTYaLMI0 U MPUHMMATb OCO3HAHHbIE PeLLeHMNs, OPUEHTMPYACH Ha
MOpaJiIbHO-HPaBCTBEHHbIE HOPMbI U LLEHHOCTM;

0CO3HaHMe NNYHOr0 BK1aZa B MOCTPOEHNE YCTOMUMBOTO OYAYLLEro;

OTBETCTBEHHOE OTHOLLEHWE K CBOVMM POAMUTESNIAM, CO34aHUI0 CEMbY HA OCHOBE OCO3HaHHOIO
MPUHATUA LLEHHOCTE CEMENHOM XXN3HW B COOTBETCTBUW C TPaAULMAMU Hapoaos Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

3CTETUYECKOe OTHOLLEHME K MUPY, BK/KOYas 3CTETUKY OblTa, HaAy4YHOrO M TEXHWYECKOro
TBOPYECTBA, CNOPTa, TPYAa, 0OLLECTBEHHbIX OTHOLLUEHWIA;

MOHVMaHVe 3MOLMOHa/IbHOr0 BO3/ENCTBUSA XXMBOW NPUPOAbI U €€ LLIeHHOCTH;

FOTOBHOCTb K CaMOBbLIPQXXEHUIO B PasHbIX BMAAX WCKYCCTBA, CTPeM/IEHUE MpPOsBAATH
KayecTBa TBOPYECKOW IMYHOCTY;

5) ¢usuuyeckoro BocnuUTaHMA, (opMHPOBAHHMA  KYJBLTYPbl  310POBbS H
IMOLIUOHAJIBHOTO Gnarononyqnﬂ:

MOHVMaHVe 1 peannsaums 340pOBOro 1 6e3onacHOro obpasa >M3HW (3L4OPOBOE MUTAHWE,
CO6MIOAEHNE TUTMEHNYECKMX NPaBU M HOPM, COafaHCMPOBaHHbLIA PEXMM 3aHATUIA U OTAbIXa,
perynapHas  (m3nyeckas akTUBHOCTb), OEpeXXHOro, OTBETCTBEHHONO W KOMMETEHTHOro
OTHOLUEHUSA K COBCTBEHHOMY (PM3NYECKOMY U NMCUXUYECKOMY 3[0POBbLIO;

MOHVMaHVWe LUEHHOCTM nNpaBun  WHAMBUAYIbHOTO W KONJIEKTUBHOIO 6e30MacHoro
NOBeAEeHNS B CUTYaLMsX, YIPOXKatoLWMX 340POBbIO U XKN3HW NHOAEN;

0CO3HaHMe MOCNeACTBMIA W HENpPUATUA BPefHbIX NpWBbIYEK (YNOTPe6/eHNs ankorons,
HapKOTUKOB, KypeHus);

6) TpynOBOro BOCIMTAHUS:

FOTOBHOCTb K TPYAY, 0CO3HaHue LLeHHOCTV MacTepCcTBa, TPYLOoo6ue;

FOTOBHOCTb K aKTMBHOM [eATE/IbHOCTU TEXHOMOrMYECKOW U COLUManbHOM HanpaBieHHOCTH,

CNOCOBHOCTb NMHNUMNNPOBAaTL, MN1aHUPOBaTb 1 CAMOCTOATENIbHO BbINO/IHATL TaKYHO AEATE/IbHOCTb;
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MHTEpeC K pas/M4yHbIM CcepaM NPOecCUOHaIbHON AeATeNbHOCTM, YMEHWEe COBepLiaTh
0CO3HaHHbI BbIOOP BYyAYyLLEN Npodeccun N pean3oBbiBaTb COBCTBEHHbIE XM3HEHHbIE MaHbl;

rOTOBHOCTb M CMOCOBGHOCTb K 06pa3oBaHMI0 M CaMo06pa3oBaHMIO Ha MPOTSHKEHUWN BCEN
YXN3HW;

7) IKOJI0rH4eCcKOro BOCIIUTAHMS:

9KOMOTMYeCKN Liefecoobpa3Hoe OTHOLLEHME K MPUPOAE KaK UCTOYHWUKY XXU3HWU Ha 3emne,
OCHOBE €€ CyLLEeCTBOBaHNS,;

MOBbILLEHNE YPOBHA 3KOMOTMYECKOW KyNbTypbl: MNPUOBpeTEHME OMbiTa MNIaHUPOBaHNS
MOCTYMNKOB U OLEHKMN MX BO3MOXXHbIX NOCMEACTBUI 41 OKPYXXAIOLLE cpefbl;

0CO3HaHMe rnobanbHOro Xxapakrepa 3KOM0rMYecknux nNpobsiem 1 NyTein Ux peLleHuns;

CMOCOBHOCTL MCMO/b30BaTh MPUOBPETaEMble MPU U3YYEHUN BUONOTMN 3HAHUA U YMEHUS
npyu pelleHny npobrem, CBA3aHHbLIX C pauuoHaNbHbIM MPUPOLONO/b30BaHNEM (cobnoAeHMe
npaBun MNOBEAEHWA B MPUPOLE, HanpaB/ieHHbIX Ha COXPaHeHWe paBHOBECUS B 3KOCUCTEMaX,
0XpaHy BMAOB, 3KOCUCTEM, Brochepsbl);

aKTMBHOE HenpuaTue AeNCTBUA, NPUHOCALLMX BpeL OKpY>XKatolleld NPUPOAHOM cpefe,
YMeHMe MPOrHo3MpoBaTb HebnaronpuATHble 3KOOrMYecKne NOCNEACTBUS NPeLnpUHUMaEMbIX
[eACTBUIA N NpefoTBpawaThb ux;

Ha/lnuMe pasBUTOr0 3KOJIOMMYECKOr0 MbILWIEHNS, 3KOIOTUYECKON Ky/bTypbl, OMbITa
[eATeNbHOCTU  9KOMOTMYECKOW  HanpasfieHHOCTW, YMEeHWS  PYKOBOACTBOBaTbCA UMW B
Mo3HaBaTe/IbHON, KOMMYHWKATMBHON W COLMaNbHOW NpPakTMKe, TFOTOBHOCTM K Y4yacTUO B
NPaKTUYeCKOW AeATeNIlbHOCTM 3KOMI0MMYECKOIN HanpaB/IeHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

chopMMPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYHOLLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUSA
HayKn W OOLLECTBEHHOM NPaKTWKX, OCHOBAHHOIO Ha Auasnore KyfbTyp, CMOCO6GCTBYHOLLErO
0CO3HaHWIO CBOEro MecTa B MOSIMKYbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM N YMTATENbCKON Ky/bTypbl KakK CpefcTBa B3aMMOAENCTBUS
MeXAy NoabMU 1 MO3HAHUA MUPa,;

MOHVMaHVe CcneunpuKn B61OMOTUN Kak HayKu, OCO3HaHUA e€ posv B (DOPMUPOBAHUM
paUMOHa/IbHOIO HAaYYHOr0 MbILLIEHUSA, CO3[4aHUN LLeNOCTHOMO MpeAcTaBieHns 06 OKpyXatolem
MMpEe KaK O efMHCTBE TMpUpPOAbl, 4enoBeka M 06WeCcTBa, B MO3HAHWM MPUPOAHbIX
3aKOHOMEPHOCTEN 1 peLLeHnn Npo6siemM COXpaHeHUs NPUPOAHOTO PaBHOBECUS;

YO6eXXAEHHOCTb B 3HAYMMOCTU 6GMOMOrMM A/ COBPEMEHHOW LmBUAM3aumn: obecneyveHus

HOBOFO YPOBHSI Pa3BUTMS MeAMLMHbI, CO3[aHNe NepCrneKTUBHbLIX GUOTEXHONOMMIA, CMOCOOHbLIX
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pellaTb pecypcHble MpobieMbl pasBUTUSA YenoBeyecTBa, NOMCKa MyTei BbIXO4a U3 rNo6abHbIX
3KONOrnyeckmx npobnem n obecneyveHns nepexofa K yCTOMYMBOMY pas3BUTUIO, pauyoHaibHOMY
MCNONb30BaHMIO NPUPOAHBLIX PECYPCOB M POPMUPOBAHUIO HOBbLIX CTAHAAPTOB XU3HM;

3aMHTEPECOBAHHOCTb B MOyYeHUM OMONOrMYECKMX 3HAHWUIA B LeNsSX MOBbILIEHUS 06LLel
Ky/NbTypbl, €CTECTBEHHO-HAay4YHOW rpamMOTHOCTW, KaK COCTaBHOW 4acTu (DYHKUMOHAIbHOWA
rPamoTHOCTY 06yYatoLLMXCS, (DOPMMPYEMOIA NPU U3YyHeHUN BUONOTUN;

MOHVMaHWe CYLWHOCTM MeTOLOB MO3HaHWUA, WUCMOMb3YeMbIX B ECTECTBEHHbLIX HayKax,
CMOCOGHOCTM  UCMOMb30BaTb MOSlydaeMble 3HAHUA A8 aHaim3a W OOBbACHEHUS  SABMEHUIN
OKPY>KaloLero mupa 1 MpoOMCXOAAMX B HEM M3MEHEHWI, yMeHue fJenaTb O0OOCHOBaHHbIE
3aK/IIOUYEHNA Ha OCHOBE Hay4HbIX (JaKTOB M UMEHLWMXCA [aHHbIX C UMbl NofyyYeHus
[OCTOBEPHbIX BbIBOLOB;

CMOCOBHOCTb  CaMOCTOSATENIbHO  WCMO/b30BaTh  OMONOrMYECKME 3HAHUA A1 peLleHust
Npo6/eM B peanbHbIX XMU3HEHHbIX CUTYaLMsX;

0CO3HaHMe LEHHOCTU Hay4yHOW [esTeNbHOCTW, FOTOBHOCTb OCYLLECTBASTb MPOEKTHYH W
nccnefoBaTebCKyo AeATeNlbHOCTb MHAMBUAYAIbHO W B Tpynne;

FOTOBHOCTb M CMOCOBHOCTb K HerpepbiBHOMY 00pa3oBaHW0 M CaMo06pa3oBaHuio, K
aKTMBHOMY MOMYYEHWUKO HOBbLIX 3HaHWA MO OMONOTUM B COOTBETCTBMM C YKM3HEHHBLIMU
NOTPE6GHOCTAMMN.

METAIIPEJMETHBIE PE3YJIbTATDI

MeTanpegmeTHble pe3ynbTaTbl OCBOEHWS Y4yebHOro npefmera «buonorus» BK/IOYAKOT:
3HauMMble AN (DOPMMPOBAHUA  MMPOBO33PEHUS  OOYYAIOLMXCA  MEXAUCUMMINHAPHbIE
(MeXXnpeameTHbIE) 06LLeHaYUHbIE MOHATUSA, OTpaXKatoLLMe LefIOCTHOCTb HayYHON KapTUHbI MUpa
M cneumduKy MeTofoB MO3HaHWSA, UCNOb3YeMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3Heprus,
ABNEHME, MNPOLIECC, CUCTEMA, Hay4HbIA (haKT, NPUHUMN, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusa, WccnefoBaHve, HabMHOAEHVE, W3MEPEHWEe, 3KCMEPUMEHT WU APYruX), YHMBEpPCa/bHbIE
yyebHble AeiicTBMA (MO3HaBaTeNlbHble, KOMMYHWKATVBHbIE, PErynsTMBHbIE), O6ecrneymBaroLime
(hopmupoBaH/e (YHKLMOHA/IbHON FPamMOTHOCTM W COLMaIbHOWM KOMMETEHUMN 06Y4YatoLLmMXCS,
CMOCOBHOCTb obyyatoLmxcs NCMo/b30BaThb OCBOEHHble MeXANCUMNINHAPHbIE,
MMUPOBO33PEHYECKME 3HAHUA W YHMBEPCa/lbHblE Y4ebHble [AEliCTBMS B MO3HABAaTe/lbHOW W
CoUManbHON NpakTuKe.

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMSI MNPOrpaMmbl CPeAHero o6Liero o6pa3oBaHUs
AOMKHbI OTpaXKaTb:

OBnaneHne YHUBEpPCAJIbHBIMH y‘leﬁﬂbIMl/I NMO3HABATEJbLHBIMH A€l CTBUSIMH:
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1) 6a3oBbIe JOrHYECKHUeE AeHCTBHS:

CaMOCTOATENIbHO  (DOPMYNMPOBATb W aKTyanm3uposatb Npobniemy, paccmarpusarb eé
BCECTOPOHHE;

MCNONb30BaTh NMPU OCBOEHUWN 3HAHWIA NPUEMBI JIOFMYECKOr0 MbILWIEHNS (aHamn3a, CUHTE3a,
CpaBHEHMS, Knaccuukauum, 0606LleHMs)), pacKpblBaTb CMbICT OMOMOIMYECKUX MOHATUI
(BbloensaTb NX XapaKTepHbIe MPU3HaKKW, YCTaHaBNMBATL CBA3W C APYTMMU MOHATUAMN);

onpegenaTb LUenn [edaTefbHOCTW, 3afaBas MapameTpbl WM KPUTEPUM WX  AOCTMXKEHUS,
COOTHOCUTb pe3ynbTaTbl AeSATENbHOCTM C NOCTaBNEHHbLIMU LENSMU;

1CNoMb30BaTh OMONOTUYECKME MNOHATUA N7 O0ObACHEHUS (PAKTOB W SABMEHWUIA XKMBOM
npupoabl;

CTPOMTb NIOTUYECKME pacCyXeHns (MHAYKTUBHbIE, AefyKTUBHbIE, MO aHaN0rumn), BbiSBsATb
3aKOHOMEPHOCTM U MPOTUBOPEUMS B PacCMaTpUBAEMbIX ABMEHUSAX, (HOPMYNMPOBaTb BbIBOAbI W
3aK/MOYEeHNS;

NMPUMEHATb CXEMHO-MOJE/NbHble CPeACTBa A4/ MPeLCTaB/eHUs CYLLEeCTBEHHbIX CBS3eN U
OTHOLUEHWIA B M3y4aeMbIX 6GMONOMMYECKMX 0ObEKTax, a Takke MPOTMBOPEYMA PasHOro pofa,
BbISIBMIEHHBIX B Pa3/IMYHbIX MHPOPMALMOHHbIX UCTOYHUKAX;

paspabatbiBaTh MiaH pelleHns Npobsiembl C YYETOM aHaIM3a MMEIOLLUXCA MaTepuasibHbIX 1
HemaTepuasibHbIX PeCypCoB;

BHOCUTb KOPPEKTUBLI B [AeATENbHOCTb, OLEHMBaTb COOTBETCTBME PE3yNbTaTOB LIENAM,
OLleHMBaTb PUCKM NOCNEACTBUM AEATENbHOCTH;

KOOPAMHUPOBaTb W BbIMOMHATL PaboTy B YCNOBMSX PeabHOro, BUPTYalbHOro U
KOMOVHNPOBaHHOI 0 B3aMOeNCTBUS;

pa3BMBaTb KPeaTVBHOE MbILL/IEHNE NPU PELLEHMMN XXU3HEHHbIX NPOGIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHUS:

B/lafleTb HaBblkamy Yy4ebHO-MCCnefoBaTeIbCKO U NPOEKTHOW [eATeNIbHOCTU, HaBblKamu
paspeLUeHns nNpob6siem, CNOCOGHOCTbIO UM FOTOBHOCTHIO K CaMOCTOATE/IbHOMY MOWCKY METOAO0B
PeLLeHNs NPaKTUYECKNX 3afay, MPMMEHEHWNIO Pa3/IMYHbIX METOLOB NO3HAHUS;

MCNONb30BaTb Pa3/INYHble BUAbl [AEATENbHOCTM MO MOMYYEHUHO HOBOrO 3HaHMS, €ro
WHTepnpeTauun, npeobpasoBaHUO Y NMPUMEHEHUIO B YYeOHbIX CUTyauusax, B TOM 4ucCie npu
CO3JaHMMN Y4eOHbIX M COLMaIbHBIX MPOEKTOB;

(hopmMMpOBaTb Hay4HbIA TUM MbILMIEHUS, BNAAETb HAYYHOW TEPMUHOMOIMEN, KHOUEBLIMM

MOHATUAMWU N METO4aMW;
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CTaBUTb M (hopMy/nMpoBaTb COBGCTBEHHbIE 33a4ayn B 06pa30BaTeflbHOW [eATeNbHOCTU U
YKM3HEHHbIX CUTYaLMAX;

BbISIBNATL  MPUUYMHHO-CNEACTBEHHbIE CBA3W W aKTyaam3nposaTb 3afadvy, BblABUraTb
rMnoTesy eé pelleHns, HaX04UTb apryMeHTbl 11 [OKa3aTe/IbCTBA CBOMX YTBEPXKAEHWIA, 3a7aBaTb
napameTpbl ¥ KPUTEPUU PeLLeHuS;

aHaM3MpoBaTb MOMyYeHHbIE B XOfe peLleHns 3a4aumn pesy/bTarbl, KPUTUYECKM OLEeHMBATb
NX JOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX YCNOBUSX;

[jaBaTb OLEHKY HOBbIM CUTYaLMsIM, OLeH1BaTb MPUOBPETEHHbIN ONbIT;

OCYLLECTBNATL LieNeHanpaB/ieHHbIi MOWUCK MepeHoca CPefcTB UM Coco60B [AelCTBUS B
NPOECCMOHATbHYIO CPesy;

YMEeTb  MEPeHOCUTb  3HaHUA B MO3HABaTe/lbHY W MpaKTUYecKy  061acTu
XU3HEeLeATeIbHOCTH;

YMETb MHTErpupoBaTh 3HaHUA U3 pasHbIX NPeAMETHbIX 06/1acTei;

BblABMraTb HOBble WAeW, npegnaratb OPUrMHa/IbHbIE MOAXOAbl W PeLleHusi, CTaBUTb
npo6nembl 1 3afa4n, LOMyCKatoLLVe allbTePHATBHbIE PELLEHNS.

3) padora ¢ unpopmaumeii:

OPMEHTUPOBATLCA B Pas/IYHbIX MCTOYHMKAX MH(opMaumm (TekcTe y4vebHOro nocobus,
Hay4YHO-MOMYNAPHOM NUTepaType, GMONOrMYECKMX CNOBapsSX W CrpaBOYHMKAX, KOMMbHOTEPHbIX
6asax [faHHbIX, B WHTEpHeTe), aHa/M3MpoBaTb WH(OPMALMIO PasINYHbIX BUAOB U (DOPM
npeacTaBneHns, KPUTUYECKN OLLeHMBATb eé JOCTOBEPHOCTb MU HEMPOTUBOPEUNBOCT;

(hopmyniMpoBaThb 3anpocbl UM MPUMEHATb pPas3/IMyHble MeToAbl MpW Moucke u oTbope
611010rMYeCKoin NHhopMaLMK, HEOOXOANUMOI AN BbINOMHEHMS YUYeOHbIX 3aay;

npuobpetaTb ONbIT MCMO/b30BaHNS WH(POPMALMOHHO-KOMMYHMKATUBHbIX TEXHOMOIMA,
COBEpPLLEHCTBOBATL Ky/bTYpY aKTUBHOIO UCMO/b30BaHNSA Pa3/IMYHbIX MOUCKOBbIX CUCTEM,;

CaMOCTOATE/IbHO  BbIGMPaTh  ONTUMabHYO  (JOpMY  MpeacTaBieHns  BMONOrMyYecKom
MHopMaLmn (CXembl, rpaukm, uarpammbl, TabamLbl, PUCYHKN 1 APYroe);

MCNONb30BaTb HayyHbIi S3bIK B KayecTBe CpeAcTBa Mpu paboTe C 6GMOMNOrMYecKon
nHopMaLmed: NPUMEHATb XUMUYECKME, (DM3NYECKMe M MaTemMaTUYeckue 3Haku U CUMBOSbI,
(hopmynbl, abbpeBuaTypy, HOMEHKNATypy, WCMNOMb30BaTb W Npeobpa3oBbiBaTb 3HAKOBO-
CUMBOJIMYECKMNE CPEACTBA HArNAAHOCTY;

BMafeTb HaBblkaMW  pacrno3HaBaHWs W 3aWWTbl  MHGOPMaLUK,  MHPOPMALNOHHOM
6e30MacHOCTM IMYHOCTW.

OBnaneHne YHuuBEepCaJdbHbBIMU KOMMYHHUKATHBHBIMHA JeHCTBUSIMM:
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1) o6menne:

OCYLLECTB/ATL KOMMYHMKaLUK BO BCEX Chepax XWM3HW, aKTUBHO y4yaCTBOBaTb B Auanore
WU OUCKYCCUM MO CYLLECTBY 06CYxJaeMoi TeMbl (YMeHMWe 3ajaBaTb BOMPOCHI, BbICKa3blBaTb
CYXX[EHNA OTHOCWUTENbHO BbIMOMHEHWUSA MpeffilaraeMoi 3afayn, Y4yuTblBaTb WHTepecbl W
COrN1acoBaHHOCTb MO3WLMI APYIrUX YHaCTHUKOB Ananora uam gUcKyccum);

pacnosHasaTb HeBepbanbHbIe CPeAcTBa 06LLEHMSA, NOHNMATL 3HaYeHNEe COLMaTbHbIX 3HAKOB,
MPeAnoCbINIOK BO3HUKHOBEHUS KOH(IMKTHLIX CUTYaUMid, YMETb CMAryaTb KOH(INKTbI U BECTM
Meperosopsbl;

BNafieTb pas3MyHbIMK crocobamn O6LLEHWUS U B3aMMOLENCTBUSA, MOHUMATb HaMepeHUs
ApYrux Nofein, NposBsaTb YBaXWUTENbHOE OTHOLUEHMe K COGecefjHNKY M B KOPPEKTHOW (opme
(hopMyNMpPoBaTb CBOW BO3PXKEHUS;

Pa3BEPHYTO W JIOTMYHO M3/1araTb CBOK) TOYKY 3PEHWUS C WCMO/b30BaHWEM $3bIKOBbIX
CpefCTB.

2) COBMeECTHAaA AeATeJIbHOCTDb:

MOHMUMaTb W MCMONb30BaTh MPeMMYLLEeCTBa KOMaHLHON W MHAMBUAYaNbHOW paboTbl npu
peLeHn 61oNorMyeckoin Npo6siemMbl, 060CHOBbLIBATL HEOOXOAMMOCTL MPUMEHEHUS TPYMNOBbIX
(hopM B3aUMOAENCTBMS NPU PELLEHNN Y4e6HOI 3a4aun;

BblOMpaTb TEMaTUKy WM METOAbl COBMECTHbIX AeWCTBMA C YY4ETOM OOLUMX WHTEPECOB U
BO3MOXHOCTEIN KaX[0ro YseHa KOMNeKTuBa,;

MPUHUMATL LeNIM  COBMECTHOW [eATe/IbHOCTW, OpraHvW3oBblBaTb W KOOPAMHMPOBATb
[eNCTBMA M0 € LOCTUXEHWUIO: COCTaBNATb MaH AeCTBUIN, pacnpesensaTb POan ¢ YH4ETOM MHEHWIA
Y4aCTHMKOB, 06CYXXJaTb pe3y/ibTaTbl COBMECTHON paboThl;

OLeHMBaTb KayeCTBO CBOEr0 BK/Maja U KaXK4Ooro y4yacTH/Ka KOMaHAbl B 06LLMIA pe3ynibTar rno
pa3paboTaHHbIM KpUTEPUSAM,;

npegnaratb HOBble MPOEKTbl, OLEHMBAaTb WAEW C MO3ULMU HOBW3HbI, OPUTMHAIBHOCTY,
MPaKTUYeCKOW 3HaYMMOCTH;

OCYLLECTB/NATL MO3UTMBHOE CTpaTernyeckoe MOBeLeHWe B  Pas/IMYHbIX  CUTyauusx,
MPOABAATL TBOPHECTBO U BOOBPaXKEHWE, ObITb MHULMATUBHBIM.

OsiaieHHe YHHBEPCAJIBLHBIMH PeryJsiTHBHBIMU 1eiCTBUAMM:

1) camoopranu3amnus:

1CNoMb30BaTh OGUONMOrMYECKME 3HAHWS [N8 BbIABMEHWA NPO6GMeEM M UX pelieHus B

XXU3HEHHbIX U yl-IE6HbIX CUTyauunax;
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BblOMpaTh Ha OCHOBE BMOMOMMYECKMUX 3HAHWIA LiefieBble U CMbIC/IOBbIE YCTAaHOBKM B CBOWX
[ECTBUAX M MOCTYNKax MO OTHOLUEHWIO K >XMBOW MPUPOAe, CBOEMY 3[0POBbI0 U 3[40PO0BbIO
OKpYXXatoLumXx;

CaMOCTOATE/IbHO OCYLLECTB/ATL MO3HABATE/IbHYK [eATeNIbHOCTb, BbISABASATL MPO6/EMbI,
CTaBUTb 1 (HOPMY/MPOBaTbL COBCTBEHHbIE 3aJaun B 06pa3oBaTeNbHONM AeATENbHOCTU U XKN3HEHHBIX
CUTYaUUSIX;

CaMOCTOATE/IbHO COCTaBNATbL MaH pewleHns Npo6seMbl ¢ YHETOM MMEIOLLMXCA PECcypCoB,
CO6CTBEHHbIX BO3MOXXHOCTEN M NPeAnOYTEHNI;

[aBaTb OLEHKY HOBbIM CUTYyaLusM;

pacLUMpSATb paMKK y4e6HOro NpeameTa Ha OCHOBE SIMYHbLIX NPeAnoYTEHNI;

Jenatb 0CO3HaHHbI BbI6GOP, aprymMeHTUPOBaTb ero, 6patb OTBETCTBEHHOCTb 3a PELLUEHMUE;

OLeHMBaTb MPUOBPETEHHDIN ONbIT;

cnoco6cTBOBaTbL (DOPMMPOBAHUIO M NPOSBIEHNIO LLUMPOKOIA 3pyanLMN B pasHbIX 061acTsX
3HaHWiA, NOCTOAHHO MOBbILLATL CBO 06pa30BaTe/bHbIN U KY/bTYPHbIA YPOBEHD.

2) CAMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYyauusiM, BHOCUTb KOPPEKTMBbLI B AeATEeNbHOCTb, OLEHMBATb
COOTBETCTBME Pe3yNbTaToB LieNIsAM;

BNafeTb HaBbIKaMW MO3HaBaTE/IbHON peIeKCUM Kak 0CO3HaHUA COBEPLUIAEMbIX AEACTBUI 1
MbICIUTENbHbIX NPOLIECCOB, UX Pe3y/bTaTOB Y OCHOBaHWIA, MCNONb30BaTb NPUEMBI pedriekcum ans
OLLeHKW CUTYyaL MK, BbI6opa BEPHOI0 peLLeHus;

YMETb OLiEHMBATb PUCKN N CBOEBPEMEHHO MPUHMMATL PELLEHNS MO UX CHUKEHWIO;

NPUHUMATb MOTMBbI 1 apryMeHTbI APYTX MPW aHann3e pesy/bTaToB AesTeIbHOCTY,;

3) npuHsATHE CeOs U IPYTHUX:

NpUHMMaTb cebs, NOHMMas CBOM HEAOCTaTKMN U JOCTOMHCTBA,;

MPUHUMATb MOTMBbI 1 apryMeHTbI APYrX MPW aHann3e pesy/bTaToB AesTeIbHOCTY;

npu3HaBaTb CBOE MPaBO M MPaBo APYrMX Ha OLLNGKW;

pa3BMBaTb CMOCOOGHOCTbL MOHMMATb MUP C MO3ULMK APYTOro YenoBeka.
NPEAMETHBIE PE3YJIBbTATBI

MpeaMeTHble pe3ynbTaTbl 0CBOeHMS nporpaMmbl COO no 6wmonornm Ha 6a30BOM YpPOBHE
BK/HOYAlOT creundmyeckme ans yyebHoro npeameta «bronorus» HayuHble 3HaHWS, YMEHMS W
Cnocobbl AeCTBUIA MO OCBOEHWUIO, WHTEPNpeTauMm ¥ nNpeobpa3oBaHUIO  3HAHWUIA, BUAbI

[EeATENbHOCTU NO MOJIYYEHNHO HOBOro 3HaHUA U NPUMEHEHWNIO 3HaHWUA B pa3nMyHbIX yl-IEGHbIX

26



CUTYaUMSX, a TAKXKE B PeasibHbIX XXU3HEHHBIX CUTYaLuMaX, CBA3aHHbIX C 6ronorveid. B nporpaMme
npegMeTHble pe3y/bTaTbl MPeACTaB/eHbI MO rogaM 06y4veHus.

MpeaMeTHble pe3y/bTaTbl OCBOEHUS y4ebHOro npeameta «buonorusa» ¢ 10 knacce [OMKHbI
oTpaXarb:

ChOpMMPOBAHHOCTb 3HAHWI O MecTe U ponau BUOMOrMM B CUCTEME HAayYHOro 3HaHWUA
eCTeCTBEHHbIX HayK, B (DOPMMPOBaHWM COBPEMEHHON eCTeCTBEHHO-HaY4YHOW KapTUHbI Mupa K
Hay4HOro MMpPOBO33PEHNSA, O BK/ale POCCUICKUX N 3apYBEXHbIX YYEHLIX-61M0MOrOB B pa3suThe
6ronorum, PyHKUMOHaIbHOW rPaMOTHOCTY YenoBeKa A/1s peLLeHNs XXU3HEHHbIX 3ajay;

YMeHMe packpbiBaTb COAepXXaHne BMONOrMYeCKUX TEPMUHOB U MOHATUIA: XKU3Hb, KNEeTKa,
opraHuam, MeTa6osm3mM (06MeH BeLLLECTB W NpeBpaLLeHne 3HePrumn), roMeocTas (Camoperynaums),
YPOBHEBass ~ OpraHu3auus  >KMBbIX ~ CMCTEM,  CamOBOCMNpou3BegeHue  (penpoaykums),
HacneACTBEHHOCTb, M3MEHYMBOCTb, POCT U Pa3BUTHUE,;

yMeHWe u3naratb 6uOnorMyeckne Teopun (KeToYHasds, XPOMOCOMHas, MyTalUMOHHas
LleHTpa/lbHas Aorma MoneKynsipHoi 6uonorun), 3akoHbl (. MeHpens, T. MopraHa, H. W.
Basnnosa) 1 y4yeHus (0 LeHTpax MHOroobpasus u NPOUCXOXAeHNS KyNbTYpHbIX pacTeHuii H. .
BaswnnoBa), onpefensTtb rpaHnLbl MX NPUMEHUMOCTM K XKMBbIM CUCTEMAM;

YMeHWe BnafleTb MeTOAaMu HayyHOro nosHaHus B 6uonoruu: HabngeHve n onucaHue
XMBbIX CUCTEM, TNPOLECCOB W ABMEHWW, oOpraHu3aums W nposefeHue OGMONOrMYeckoro
9KCMEPVMEHTa, BbIABVMXXEHME T[UMNOTE3bl, BbISBNEHWE 3aBUCUMOCTM MeXAY WccneayembivMu
BeMYMHAMKN, OOBACHEHME MOMYUYEHHbIX Pe3yNbTaToB, WCMO/b30BaHHbLIX Hay4YHbIX MOHATUMN,
TEopuin 1 3aKOHOB, YMEHWe [ieN1aTb BbIBOAbI HA OCHOBAHMM MOJTYYEHHbIX Pe3y/bTaTos;

YMEHWe BbIENATb CYLECTBEHHbIE NPU3HAKN BUPYCOB, K/ETOK MPOKapUOT U 3yKapwoT,
OJHOKNETOUHbIX N MHOTFOK/METOYHbIX OPraHM3MOoB, OCOBEHHOCTM NPOLIECCOB: 06MeHa BELLECTB U
npeBpalleHnst 3HeprumM B KNeTKe, (HOTOCMHTE3a, MIACTMYECKOrO M 3HEPreTUYeckoro obmeHa,
XEMOCUHTE3a, MWUTO3a, Mel03a, OM/0A0TBOPEHNS, Pa3MHOXEHUS, WHAVBUAYa/IbHOITO pPa3BUTUS
opraHu3mMa (OHTOreHes);

YMEHMNE NMPUMEHSATb MOJyYeHHbIE 3HaHWUA ANS 0ObACHEHWUS OGUMONMOrMYEeCKUX MPOLECCOB U
ABNEHUIA, ANA NPUHATMS NPAKTUYECKUX PeLLeHMn B MOBCEAHEBHOM XXM3HUN C LieNbl 06ecneyeHms
6e30MacHOCTM CBOEro 340pOBbS W 3[0POBbS  OKPY)XXalOWMX NH0fLeR, COOMOLEHUS HOPM
rpaMOTHOIrO MOBELEHNUS B OKPYXKalollen NpuUpoaHON cpede, MNOHUMAaHWE Heo6XOAMMOCTY
MCNONb30BaHNA AOCTMXKEHUIA COBPEMEHHON 6MONOTUN M BGUOTEXHONOIMIA ANA PauUOHaNIbHOIO

MPUPO/IONO/Nb30BaHUS;
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YMEeHWe peliatb 3MeMeHTapHble reHeTUYeckue 3a4ayn Ha MOHO- W AurnbpuaHoe
CKpeluuBaHue, CLern/eHHoe HacnefoBaHWe, COCTaB/IATb CXeMbl MOHOMMOPUAHOIO CKpeLLMBaHUA
[N15 NpefiCcKa3aHnA Hacne0BaHNA NPU3HaKOB Y OpPraHnU3moB;

YMeHWe BbIMOMHATL N1abopaTopHble U NpakTUyeckue paboTbl, cobMofaTh npasuna npu
paboTe ¢ y4ebHbIM 1 nabopaTopHLIM 060PYA0BAHNEM;

YMEHMe KPUTUYECKU OLEHMBATb W WHTEPMPeTUpoBaTh MH(OPMaLuo 6GMONOrMyYecKoro
COZlepXXaHus, BK/IHOYAIOLLYHO MCEBLOHAYYHble 3HAHWSA W3 PasMYHbIX WCTOYHWMKOB (CpeacTtsa
MaccoBOW MH(opMaLMK, Hay4HO-MONYNspHbIE MaTepuabl), 3TUYECKME acneKTbl COBPEMEHHbIX
nccnefoBaHWin B 6uonoruu, MeguumHe, 6UOTEXHONOTNN;

YMeHWe Co3faBaTb COOCTBEHHble TMUCbMEHHblE W YCTHble CO0OLeHNs, 0606Las
OMOMOTNYECKY0  MHA(OPMaLMI0O U3 HECKONbKUX  WUCTOYHWMKOB, TPaMOTHO  WCMO/b30BaTb
MOHATUIHBIV annapat 61ooruu.

MpeameTHble pe3ynbTaTbl 0OCBOEHUA YYebHOro npegmeta «buonorua» ¢ 11 knacce LOMKHbI
oTpaXarb:

COPMMPOBAHHOCTb 3HAHWI O MecTe W ponu BGUONMOrMM B CUCTEME Hay4YHOro 3HaHWS
ECTECTBEHHbIX HayK, B (HOPMMPOBaHWM COBPEMEHHOIN EeCTECTBEHHO-HAay4HOW KapTWHbI Mupa W
Hay4HOro MMpPOBO33PEHNSA, O BK/IA[E POCCUNCKUX W 3apYBEXHbIX Y4EHbIX-61M0M0roB B passuTue
6ronorum, PYyHKLMOHaIbHON rPaMOTHOCTY Ye/loBeKa A5 PeLleHns XKU3HEHHbIX 3a4ad;

YMEHWE pacKpbIBaTb COAepXKaHWe BMONOrMYecKMX TEPMUHOB M MOHATUIA: BMA, NONYNAumsa,
reHo(OoHS, 3BONKOLUMA, ABWKYLLME CUbl ((haKTOpPbI) 3BOMOLMK, NPUCNOCOBIEHHOCTL OPraH3MOB,
B1000pa3oBaHMe,  3KOMOrMYyeckre  (hakTopbl, 3KOCMCTEMA, MPOAYUEHTbl,  KOHCYMEHTbI,
pefyLEeHTbI, Lenun NUTaHus, 3KoNornyeckas nupamunia, buoreoleHos, buochepa;

yMeHVe u3naratb OGMONOrMYeckMe Teopuu (3BOMOLMOHHAA Teopus Y. [lapBuHa,
CUHTETUYECKas Teopus 3BOMHOLMM), 3aKOHbI M 3aKOHOMEPHOCTM (3apofpllleBoro cxoactea K. M.
Bapa, uyepefoBaHMA NaBHbIX HanpaeneHwuin u nytein asonoumm A. H. CeBepuoBa, y4eHUs O
ouocepe B. M. BepHaCKOro), onpeaensiTe rpaHnLbl X NPUMEHNUMOCTU K XMBbIM CUCTEMAM;

yMeHWe BfafleTb MeTo4aMu HayyHOro MosHaHus B 6MOMOrMW: HabnofeHVe U onucaHue
XMBbIX CUCTEM, MPOLLECCOB W ABMEHWIA, OpraHM3auMs W nNpoBefeHne BK1OIOrMYecKoro
9KCMEPUMEHTa, BbIABMXXEHME TUMNOTe3bl, BbISBMEHWE 3aBUCUMOCTU MeXAy WuccneayembivMu
BeNMYMHAMKN, OOBACHEHME MOJTYYEHHbIX Pe3y/ibTaToB, WCMO/b30BaHHbLIX Hay4HbIX MOHATUMN,
TEOpUiA N 3aKOHOB, YMeHWeE [ieNiaTb BbIBOAbI HA OCHOBaHUW NOJTyYEHHbIX Pe3yNbTaTos;

YMEHWE BbIAENATb CYLLECTBEHHbIE MPU3HAKM CTPOEHMSI BMONOrMYECKUX OOBLEKTOB: BMAOB,

nonynaunii, NPOAYLEHTOB, KOHCYMEHTOB, pPeayLEeHTOB, OGWOreoLEHO30B U 3KOCWUCTEM,
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OCOOGEHHOCTM  MPOLECCOB:  HacMeACTBEHHOW  M3MEHYMBOCTM,  €CTECTBEHHOro  0T60pa,
BMA006pa30BaHMsA, NPUCMOCO6/IEHHOCTM OPraHW3MoB, [eWCTBMS 3KOMOrMYecKX (HhakTopoB Ha
OpraHun3mbl, NepeHoca BELECTB M MOTOKa 3HEPTrM B 3KOCUCTEMAX, aHTPOMOTEHHbIX N3MEHEHWI B
JKocucTeMax CBOel MEeCTHOCTM, KpYroBOopoTa BELLECTB M BMOreoOXMMUYECKMX LUKIOB B 6roctepe;

YMEHMEe NPUMEHSATb MOJyYeHHbIE 3HAHWUA O/19 00bACHEHUSA GUOMOrMYECKUX MPOLECCOB U
ABNEHWUN, ANA NPUHATUSA NPaKTUYECKMX PeLUeHNid B MOBCEAHEBHOM XKU3HM C LieNIbio 06ecrneveHmns
6e30MacHOCTM CBOEro 30POBbS W  3[40POBbS OKPYXAOWMX N0Aei, COBMOAEHNS HOPM
rPamMoOTHOrO MOBEAEHNA B OKPYXalollein nNpuUpoAHOWA cpefe, MOHVMMaHWe HeobXoAMMOCTH
1CNOMb30BaHNA LOCTVXKEHWUIA COBPEMEHHOI B1ONOrMK A1 paLMOHaNbHOMO NPUPOLONO/b30BaHNS;

YMeHWe pellatb 3/1eMeHTapHble OMOMIOrMYecKe 3aayn, COCTaB/ATb CXeMbl MepeHoca
BELLLECTB U 3HEPr1M B 3KOCUCTeMax (Lienun nuTaHus);

YMeHMe BbIMOSIHATL /1ab0paTopHble U MpakTU4Yeckme paboTbl, CO6MOAATL Mpasuna mnpu
paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060PYA0BAHNEM;

YMEeHMe KPUTUYECKU OLEHMBATL W WHTEPNPeTMpoBaTh WHGopMauuio 61oIormyeckoro
COAEpXKaHWs, BK/OYAIOLLYHO MCEBAOHAYYHbIE 3HAHWA W3 PasIMYHbIX WCTOYHWKOB (CpeacTtsa
MaccoBOM MH(OpMaLuM, Hay4yHO-MONynspHble MaTepuasibl), paccmaTpuBaTb n106asbHble
aKonorunyeckme npob6siemMbl COBPEMEHHOCTH, (POPMUPOBATL MO OTHOLUEHMIO K HUM COBCTBEHHYHO
No3nLNIO;

yMeHMe C03[aBaTb COOCTBEHHble TMUCbMEHHbIE W YCTHble CO06LEeHNs, 0606Lan
OMONOrNYecKy0  MHMOPMALMIO M3 HECKO/IbKMX  WCTOYHMKOB, TPamMOTHO  UCMO/b30BaTb

NOHATUIHBIV annapat 61onoruu.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

bronoruns Kak Hayka

JKVBble CUCTEMBI 1
nX opraHmnsauua

XUMNYecKuii cocTtas
N CTPOEHWE KMETKM

JKun3HeneaTenlbHOCTb
KNeTKu

PasMHOXeHWe n
NHAMBUAYabHOE
passuTue
OopraHu13MoB
HacneficTBeHHOCTb
N N3MEHYMBOCTb
OpraH13MoB
Cenekuyus
OpraH13MoB.
OcHoBbI
6roTexHonornn

Pe3epBHOE BpeMms

OBLLEE KOJIMYECTBO
YACOB MO
NMPOIrPAMME

KoaudecTBO 9acoB

Beero KonTposabHbie
padoThI
2
1
8
6 1
5
8 1
3
1
34 2

30

IIpakTn4yeckue
padoThI

1.5

45

DJIEKTPOHHbBIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

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

Bubnmnoteka LLOK
https://m.edsoo.ru/7f41¢c292

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

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

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

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c292
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11 KITACC

Ne
n/n

HaumenoBaH
He pa3aesoB
H TeM
MPOrpamMmbl

OBO/TOLNOHH
ast buosnorus

BO3HWKHOBEH
ne 1 pasBuUTHe
YKM3HW Ha
3emne
OpraHusmbl 1
OKpy>XatolLLias
cpefa
CoobulecTea
n
9KO/OrMYeCcKun
e CUCTEMbI

PesepBHoE
BpeMs

OBLLEE
KONMNYECTBO
YACOB MO
NMPOrPAMME

KoauuecTBO 4acoB

Bcero

19

21

14

15

68

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
(uu¢pposbie)
oOpa3oBaTe/ibHbIE

pecypchI

Bubnmnoteka LLOK
https://m.edsoo.ru/7f4lcc74

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

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

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

Bubnunoteka LLOK
https://m.edsoo.ru/7f41lcc74

CIIOCOBbI OHEHKH JOCTU/KXEHUA YUHAIIUMUCA ITJNTAHUPYEMBbIX
PE3YJIBTATOB

Kpurepuu ounennBanus. buosorus.

[Mpwn BbICTABNEHWN OLEHKN HEO6XO,EI|I/IMO YUYNTbIBATb.

NPaBUIbHOCTb N OCO3HAHHOCTb U3N0XEHUA COoAep>KaHWA, MONMHOTY PaCKPbITUA MOHATUMN,

TOYHOCTb YNOTPEGIEHNS HAYYHbIX TEPMMUHOB; CTENEHb CHOPMMPOBAHHOCTM

VHTENNEKTYaIbHbIX 1 06LLEeYYEOHbIX YMEHWIA;

CaMOCTOATE/NNILHOCTb OTBETAQ,

pevyeByto rpaMOTHOCTb 1 JIOTMYECKYHO MOCN1eA0BaTE/IbHOCTL OTBETA.

Buvicoxuii yposensv - ommemka «5»:
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MOJTHO PacKpbITO COLEePXKaHNe MaTepuana B 06beMe nNporpamMmMbl U y4eOHMKA; YETKO U
NpaBWIbHO faHbl ONpegeNieHns U PacKpbITO COAepXKaHUe NOHATUIA; BEPHO MUCMO/b30BaHbl
Hay4Hble TepMUHbI;

019 [0Ka3aTe/IbCTBA UCMO0/b30BaHbI Pa3/IMyHbIe YMEHUS, BbIBOAb! U3 HAGMHOLEHWI U OMNbITOB;
OTBET CaMOCTOSATENbHbIN, MCMO/b30BaHblI paHee NPMOOPETEHHbIE 3HAHWS,

IHogvtuennwtit yposens - ommemka «4»:

PacKpbITO OCHOBHOE COZEepXKaHWe MaTepunana;

B OCHOBHOM NPaBW/bHO AaHbl ONpeaeneHns NOHATUA 1 UCMO/b30BaHbl HAYYHbIE TEPMUHBI;
OTBET CaMOCTOSATE/NbHbIN;

onpeaeneHns NOHATUIA HeMosHble, AONYLLEHbI HE3HAYNTE/NbHbIE HapYLLEHNS
roc/efoBaTe/lbHOCTU U3M0XKEeHWS, HEOO0/IbLLIME HETOYHOCTU MPY NUCMONb30BaHUM HayUHbIX
TEPMWHOB WM BbIBOLAX N 0606LLEHNAX U3 HABMHOAEHWIA U ONbITOB.

ba3zoevtit yposensv - ommemxa «3»:

YCBOEHO OCHOBHOE COAepXKaHune y4ebHOro Matepunana, Ho U310XKeHO (hparMeHTapHo, He
BCerja nocnefoBatesibHO; OnpejeneHns NOHATUIA He40CTaTOUHO YeTKUeE;

He 1CMNOo/Ib30BaHbl B KA4eCTBe [0Ka3aTe/lbCTBa BbIBOAb! 1 0600LLEHNSA 13 HABMHOLEHNI 1
OMbITOB U/ LOMYLLEHbI OLUMOKIN MPY UX N3NT0XKEHNW; [ONYLLEHbI OLUMOKN N HEAOCTATOUHO B
NCNONb30BaHNW HAYyYHON TEPMUHOIOTUN, ONpPeAeneHNN NOHATUN.

Huoice 6a3z06020 yposens - ommemka «2»:

OCHOBHOE CofiepXaHue y4yebHOro matepuasna He pacKpbITO; He AaHbl OTBETbI Ha

BCNnomMmoraresibHbl€ BOMPOCHI YHUTENA,

A0NYLLEHbI rpybble OWMOKM B ONpeaenieHn NOHATUIA, MPU MCNONb30BaHUN TEPMUHONOTUN.
OuneHka npakTudyeckux yMeHuid yyammxcs 1.0uneHka yMeHuil CTaBUTh ONBIThI.
Yuntenb [O/MKEH YYUTBIBATD:

CaMOoCTOSTe/IbHOCTb NoAbopa 060pyA0BaHNSA 1 0ObEKTOB;

nocsie4oBaTesibHOCTb B BbIMO/IHEHUN pa60TbI Mno 3aknajkKe onbiTa;

NOFMYHOCTb 1 FPaMOTHOCTb B OMMCaHWUM HabNOAEHNIA, B (hOPMYNMPOBKE BbIBOAOB 13 OMbITa.
Buvicokuii yposenv- ommemxa «5»:

npaBuM/IbHO orpegeneHa Lenb onbiTa,

32



camMoCTOSITe/IbHO 1 MOC/e0BaTe/IbHO NPOBEeHbI NOAGOP 060PYAOBAHMS U 06BEKTOB, a
TaKXKe pa6oTa No 3aKnafike onbITa, HAy4HO FPAMOTHO, IOFMYHO OMNCaHbl HAG/MIOAEHNS 1

cthopmynpoBaHbl BbIBOAbI U3 OMbITA.
IHoevtuennwii yposens - ommemra «4»
npaBnNbHO onpeaeneHa Lesnb OnbiTa;

camocTosITe/NlbHO NPOBeAeHa Noa6op 060pYA0BaHNS U 0GBHEKTOB, a TaKxke paboTa Mo

3aKnafKe onbITa; NPy 3aKnajke onbiTa 4ONYcKaeTcs 1 — 20LWNGKY;

B LI&/IOM rpamMOTHO 1 IOFMYHO OMNKMCaHbl HaBMKOAEHNS U CHOPMYIMPOBaHbI BbIBOAbI U3

onbITa; B OnncaHun Ha6mo,qu|/||7| M3 onbITa AonyuwieHbl HETOYHOCTW, BbIBOAbl HEMO/IHLIE.
ba3zoewtii yposens - ommemka «3»:
npaBnNbHO onpeaeneHa Lesb OnbiTa;

nogbop 06opyaoBaHUA 1 00BLEKTOB, a TakXKe paboTbl MO 3aK1agKe onbiTa NPoBeAeHbI C

NMOMOLLbH YUYUTENA;

A0NYyLLeHbl HETOYHOCTU 1 OLLMGKM NPU 3aKaKe ONbITa, ONCaHUM HabNOAEHWIA,

(hopMynMpOBaHMM BbIBOLOB.

Huoice 6a308020 yposenb-ommemka «2»:

He ornpeaeneHa CaMOCTOATENBHO LENb OMNbITa; HE NOArOTOB/IEHO HY>XXHOE o6opy,qOBaH|/|e;
[OMYLLEeHbI CYLLIECTBEHHbIE OLLUMOKM NPK 3aK1agke 1 0POPMIEHNM OMbITa.

OueHka yMeHH# MPOBOANTH HAOIIOEHHS.

Yuutenb LO/MKEH YUNTbIBATD:

NPaBUNLHOCTb NPOBEAEHNS HAGNOAEHN MO 33aHNIO;

yMeHVe BbleNsThb CYLLECTBEHHbIE MPU3HAaKM Yy HaboAaemMoro 06bekTa (npoLiecca)
NOTMYHOCTb U HAYYHYHO TPaMOTHOCTb B ODOPM/IEHIM PE3YNbTaTOB HaGMOAEHWIA 1 B

BbIBOAAX. Boicokuii yposens - ommemka «5»:

npaBWbHO MO 3aJaHNI0 y4nTend nposeaeHo Ha6m0,n,eH|/|e;
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Bbl€NeHbI CYLLLECTBEHHbIE NPU3HAKK Y HaboaaeMoro 06bekTa (MpoLiecca); MoruyHo,

Hay4HO rPamMOTHO O(hOPM/IEHbI Pe3Y/bTaThbl HAG/IOAEHWIA 1 BbIBOAPI.
IHoevtuennulit ypoeensv- ommemra «4»:
MPaBW/LHO MO 3a[aHUI0 YYMTeNs NPOBEEHO HABMIOEHNE;

NPV BbIAENEHNW CYLLIECTBEHHbIX NPU3HAKOB Y Habt0AaeMoro 06bekTa (MpoLecca HasBaHbl

BTOPOCTEMNEHHbIE; 0MNYyLLeHa HEOPEXHOCTb B O(hOPMIEHUM HABMIOAEHWIA U BbIBOAOB.
bazoewuit yposenv - ommemrka «3»:
[0MYLLEHbl HETOYHOCTU U 1 — 2 OLINGKM B NPOBEAEHNM HABMOAEHNIA MO 3aaHUI0 YUNTENS;

MY BbIAENEHNU CYLLIECTBEHHbIX NPU3HAKOB Y Hab/1H04aeMoro 06bekTa (MPOLEecca) BblaeNeHbI

NNLLb HEKOTOPbIE; A0ONYLLUEHbI OLWNMOKKU(L - 2) B 0(hOpMIEHMIN HABMOAEHWIA U BbIBOOB.
Huorce 6azoe020 YPOBEHb - OmMmemKa «2n:

[JonyueHb! owmnbkm (3 -4) B npoBeAeHUN HabtoAeHNA NO 3afaHunto yunTens; HenpasunsbHO
BblAeNleHbl NpU3HaKy Habngaemoro o6bekTa (npouecca); JonylueHbl owmnoku (3 -4) B

othopMIEHNM HABMIOAEHWNIA N BbIBOAOB.
Ouemca 3a IPOBEPOYHBIC TECTHI

Yuutenb fJOMKEH NPOBECTY MHCTPYKLMIO 4151 TeCTUPYeMbIX OHa JOMKHa ObITb KOPOTKOIA,
MOHSATHON W 06LLENA NS BCEX UCMbITYEMbIX. VIHCTPYKLMS AaéT pasbsCHEHUS, Kak
Heo6X0/AMMO 0TBeYaTh Ha 3afjaHus TecTa. B MHCTPYKLMM COOBLLAETCS BPEMS, B TeUeHMe

KOTOpPOro cnywiarenam HGOﬁXO,U,VIMO BbIMOAHUTL TECT, TUN LWKa/1bl OLEHNBaHUA.

B NpOLEHTHOM COOTHOLLIEHW OLEHKM (MO NATUGANbHO CUCTEME) PEKOMEHAYETCS

BbICTaBMAATb B CNEAYHOLLNX Anana3oHax:
«2» - 49-0 %

«3» - 69- 50 %

«4»-89-70%

«5» - 100 - 90%
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O
ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Buonorusa, 11 knacc/ MaceuHnk B.B., KameHckuin A.A., Py6uos A.M. n ap.; MNopa pepakumeri
MaceyHnka B.B. AKUMOHepHOe 06LLecTBO «34aTenbCTBO «[1pocBeLLeHnes
METOAUYECKHUE MATEPHUAJIbBI J1JISA YUUTEJIA

MeToanyeckme pekoMeHAaumMu Mo WMCNOMb30BaHWKO MaTepuanoB MeXAYHapOAHOW BbICTaBKM-

topyma  “Poccug™ Ha  ypokax  buonorum. 1-11  knacchl (https://edsoo.ru/wp-

content/uploads/2023/12/materialy_vystavki_rossiya na_urokah_biologii.pdf)

[OCTMXeHMe  MeTanpeAgMeTHbIX — pe3ynbTaToB B paMKax  M3y4deHuUs  MNpeaMeToB
eCTeCTBEHHOHay4YHOro 6/10Kka (OCHOBHOe 06LLee 06pa3oBaHKe): MeTOAMYECKNe pekomeHaaumm / H. A.
3arpaHuyHag, J1. A. MapwyTtnHa, A. HO. lNeHTuH, A. B. TepemoB. — M.: ®IBHY «/HCTUTYT
cTpaTerun passuTna obpasosaHus», 2023. — 136 ¢

Cuctema OUEHKM [OOCTUXKEHWUM MNaHMPYeMbIX MNPeAMETHbIX pPe3ynbTaTOB OCBOEHMSI Yy4ebHOro
npeameta «bronornsa»: metogmnyeckune pekomeHgaumm / [J1.A. MapwyTtrHa, A.B. OBUMHHUKOB]. — M.:

PIrBHY «MHCTUTYT cTpaTternm passntms obpasoBaHus», 2023. — 140 c.

A PPOBBIE OBPA3SOBATEJIBHBIE PECYPCHI 1 PECYPCHI CETH HHTEPHET
https://myschool.edu.ru/
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https://edsoo.ru/2023/12/08/metodicheskie-rekomendaczii-po-ispolzovaniyu-materialov-mezhdunarodnoj-vystavki-foruma-rossiya-na-urokah-biologii-1-11-klassy/
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CocyfapcTBeHHOe GHOMKETHOE 06LLe06Pa3oBaTeIbHOE YUpeXaeHne

«LWkona Ne 51 ropofckoro okpyra JoHeLK»

PACCMOTPEHO COIrMACOBAHO YTBEPXIAHO

Ounpektop NBOY LLkona Ne 51 r. 0.
Ha 3acefaHun LLIMO 3aM. ampekTopa no YBP JIoHeLK
MpotokonoT« _»  T.Ne E.B. TypueHko H.4. Mpnbosa
PykosoauTens LLIMO « » T «_» T

H.IM.PocnHuyK
M.IT.

KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHUE

npeamerTa buoJjaorus

(HaumeHoBaHUe NPeOMema)
Ans 10-11 KnaccoB

(knacc)

Pa3paboTaHO yumnTenem:

BobpoBsoii EneHolt HnkonaeBHoi

2024— 2025 yyebHbIin rog
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Kaﬂennapno TEMATHYECKOC IIJIAHUPOBAHHUE

Buonorua 10 Knacc

Ne [ata Tema ypoka KonwnyecTtso
4acCoB
n/m | nnaH (hakT
Tema 1. buoJsiorusi kKak Hayka. (2 yaca)
1. buonorusa B cucteme Hayk.
2. MeTo/ibl MO3HaHWS XNBOW NPUPOJbI.
IIpakTnyeckas padora Ne 1.
«Hcnosb30BaHne pa3IHYHbIX METO/I0B
NPH U3y4YeHNH OMO0JIOTHYECKHX
00BbEKTOB)»
Tema 2. 7KuBble cUCTEMBI U MX OPTraHU3AIUSA. (1 4ac)
3 buonorunyeckue cuctemsl, NpoLecchbl N nX
N3y4yeHue.
Tema 3. XuMnueckuii cocTaB M CTpOeHHE KIETKHU. (8 yacos)

4 XUMNYECKUIA cOCTaB KNeTKK. Boaa
MWHepasibHble COJIN.

5 Benku. CocTtaB 1 CTPOeHMe 6eKOoB.

6 depmMeHTbI — 6UONOrNYecKme
KaTanmsaTopbl. JlabopaTopuasi padora
Ne 1. «A3yueHune KATAJTUTHYECKOM
aKTUBHOCTH (pepMeHTOB (Ha mpuMepe
aMUJ1a3bl
WM KATaJIa3bl)»

7 Yrnesogbl. Jinnnabl.

8 HyknenHosble KUCNOTbI. ATD.

9 icTopus n MeTofbl N3yYEHUA KNETKMN.
KneTto4yHasa Teopus.

10 KneTka Kak Le/10CTHasa XnBas cucTema.
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11 CTpOeHe 3yKaproTUYECKOIN KNEeTKMK.
JlaGopaTopuas padoraNe 2. «3yuenue
CTPOCHHUSA KJIETOK pacTeHnﬁ, AKUBOTHBIX U
O0akTepuii Mo MUKPOCKOIIOM HA TOTOBBIX
MHUKpoOIIpenaparax M MX OINMHUCAHUE»

Tema 4. ) KuzHeneaTeIbHOCTb KJIETKH. (6 yacoB)

12 O6meH BewlecTB. MnacTnyecKnini 06MeH.

13 POTOCUHTE3. XEMOCUHTES.

14 AHepreTnUYecKnin 06meH.

15 BuocuHTes Geska.

16 KonTpoabnas padora Ne 1

17 HekneTouHble (POPMbI XKN3HU — BUPYCHI.

Tema 5. Pa3MHOkeHHe W UHIAMBHIYAJIbHOE Pa3BUTHE OPraHU3MOB. ( 6 yacoB)

18

YKW3HEHHbI LKA KNeTKW. [leneHune
KneTkn. MuTos. JlabopaTtopHasi padora
Ne 3.
«Ha0aroaneHne MUTO3a B KJIETKaX
KOHYHMKA KOPpC€HIKa JIYKa HA TrOTOBbLIX
MHKpoOIIpenaparax»

19

dopMbl pasMHOXEHMA OpPraHNU3MOB.

20

Mei1os3.

21

O6pasoBaHue 1 pa3BUTKE NOJIOBbLIX
KNETOK.
OnnopoTteopeHve. JlaGopaTtopHasi padoTa
Ne 4. «A3yvyeHne CTPOEHUsI MOJIOBBIX
KJIETOK HA IOTOBBIX
MHUKPONpPEnaparax»

22

|/|H,CI|I/IBI/I,EI|yafIbHOE pasBnTne opraHN3MoB.

Tema 6. HaciencTBeHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

( 8 yacoB)

23 ['eHeTVKa — HayKa
0 HacneACTBEHHOCTM N N3MEHUYMBOCTH.

24 3aKOHOMepPHOCTM HacnefoBaHNA NPU3HAKOB.
MoHOrmopungHoe CKpeLLmBaHue.
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25 AnrnbpraHoe ckpelmBaHme.
3aKOH He3aB/1CKMMOro HacneaoBaHUs
MPU3HAKOB.
26 CuenneHHoe HacnefoBaHMe NPU3HaKOB.
JlabopaTtopuasi pabora Ne 5. «3yuenne
pe3yabTaToB MOHOFI/IﬁpI/II[HOFO
U AMTUOPHUIHOI0 CKPELIMBAHUA Y
Ap0o30(¢ ULl HA TOTOBBIX
MHKpoOIIpenaparax»
27 "eHeTMKa nona. HacnefoBaHMe NPU3HaKoOB,
CLENJIEHHbIX C MOJIOM.
28 M3meHuMBOCTbL. HeHacneacTBeEHHasA
N3MEHUYMBOCTb. JlaGopaTtopHas padora Ne
6. «A3yuenune Moau(pUKAIHOHHOI
U3MCHYUBOCTH, MOCTPOCHUEC
BAPHUALIHOHHOIO PAIA U
BAPUALIMOHHON KPUBOID)
29 HacnefcteeHHass N3MEHYMBOCTb.
30 ["eHeTuKa yenoseka. IlpakTuyeckas
padora Ne 2.
«CocTaBjieHHE H AaHAJIN3 POAOC/IOBHBIX
YeJI0BEKa»
31 Konrpoasnast pabora Ne 2
Tema 7. Cejiek1iusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH. (3 yaca)
32 Cenekuma Kak HayKa 1 npouecc.
33 MeToabl U JOCTUXKEHWUSA
CeNleKLMMN PaCTEHNIA U XMBOTHBIX.
34 BrnoTexHonorusa Kak otpac/s Npon3BoACTBa.
WToro: 34 yaca
buoaorus 11 kaacc
Ne Jata Tema ypoKa KonnyecTso
n/n | nnaH (hakT Hacos
Tema 1. DBoJIIOMOHHASI OHOJIOTHSA. (10+9)=19
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qacoB

1 3BONOLMA U METOAbI €€ U3yYeHUs.

2 JBO/IOUMA U METObl ee U3YYeHUs.

3 VcTopus pa3BuTus NpeacTaB/eHnin 06
3BOJIOLMMN.

4 VcTopus pa3BuTus NpeacTaBeHnin 06
3BOJIOLMMN.

5 MuKpo3BooLMA.

6 MuKpo3aBonoLuS.

7 Monynaumsa Kak anemeHTapHas eavMHuMLa Buaa
1 3BOJTOLIUN.

8 JlaGoparopHasi pabora Ne 1. «CpaBHeHue
BHI0B 110 MOpP(doJioruyecKkomy
KPHTEPHIO».

9 ABmxyLine cunbl (3neMeHTapHble PaKTopbl)
3BONIFOLMN.

10 ABvxyLine cunbl (3n1eMeHTapHbIe PaKTopbl)
3BOJIOLMMN.

11 EcTecTBeHHbI 0T60OP 1 ero opmbl.

12 EcTecTBeHHbI 0T60OP 1 ero opmbl.

13 Pe3ynbTaTbl 3BOMIOLMN: MPUCNOCOB/IEHHOCTb
OpraHn3MoB 1 BMA006pa3oBaHme.

14 Pe3ynbTaTbl 3BOIOLUMA: NPUCMOCOBNEHHOCTb
OpraHn3MoB 1 BMA0006pa3oBaHme.

15 JlabopaTopHnasi padora Ne 2. «Onucanue
MPUCIOCOOJIEHHOCTH OPraHu3Ma M eé
OTHOCHTEJILHOI'0 XapaKTepay.

16 HanpasneHua 1 Nyt Makpo3BOHOL MK,

17 HanpasnieHua n Nyt Makpo3BONHOLMN.

18 HeobpaTtnmMoCTb 3BOJOLNN.

19 HeobpaTtnMoCTb 3BO/OLNN.

Tema 2. Bo3HUKHOBEHUE
gac

U pa3BuUTHeE KU3HU Ha 3eMJie. (10+11)=21

20 VicTopus Xu3Hu Ha 3eme 1 MeToAbl eé
N3yYeHUs.

21 VicTopus XusHu Ha 3emne 1 MeToabl eé
N3y4YeHns.

22 ['MNOTE3bl NPONCXOXAEHNS XKN3HW Ha 3eMJIE.

23 ['MNOTEe3bl NPONCXOXAEHNS XKN3HW Ha 3eMJIe.

24 Pa3BuTMe XXM3HW Ha 3eme No apam 1
nepuogam.

25 Pa3BuTME XKM3HW Ha 3em/e No spam 1
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nepuogam.

26 OCHOBHbIe 3Tanbl 3BOMHOLNN PacTUTENBHOTO
1 XXMBOTHOIO MUpa.

27 OCHOBHbIe 3Tanbl 3BOMHOLNN PacTUTENBHOTO
1 XXMBOTHOIO MUpa.

28 IMpakTuueckas padora Ne 1. «M3yueHue
HCROIIa€eMBbIX OCTATKOB paCTeHI/Iﬁ n
AKUBOTHbBIX B KOJUICKIIUAX».

29 KourpoJuabHas padora Ne 1

30 CoBpemeHHasa cucTema opraHM4eckoro Mupa.

31 CoBpemeHHasa cucTema opraHM4eckoro Mmpa.

32 IBO/MOLNA YenoBeKa (AHTPOMNOreHes).

33 JBOMOLNA YenoBeKa (AHTPOMNOreHes).

34 [Bmxyuine cunbl ((hakTopbl) aHTPONOreHesa.

35 [Bvxyuine cunbl ((hakTopbl) aHTPONOreHesa.

36 OCHOBHbIe CTafluK 3BOIOLMM Ye/I0BEKaA.

37 OCHOBHbIe CTaanu 3BO/OLMN Ye/loBeKa.

38 Uenoseyeckune pacbl U NpUPOAHbIE
aflanTauum YyenoBeka.

39 Uenoseyeckune pacbl U NpUPOAHbIe
afanTalmmn Yenoseka.

40 O606L1eHMEe No Teme «BO3HUKHOBEHNE 1
pasBUTME XXN3HW Ha 3eMnex.

Tema 3. Opranu3mMsl U OKpY:KamoIas cpeaa. (7+7)=14

qacoB

41 JKO/1I0TNA KaK HaykKa.

42 JKO/1I0TNA KaK Hayka.

43 Cpefibl 06UTaHNA 1 IKOMOTMYEeCKme (akTopbl.

44 Cpefibl 06UTaHNA 1 IKOMOTMYECKme (akTopbl.

45 AbnoTnyeckme QakTopsbl.

46 ABNOTMYECKME (haKTOpbI.

47 JlaGopaTopnasi padora Ne 3.
«MopdgoJiornueckne 0C00EHHOCTH
pacTeHNH U3 Pa3HbIX MECT OOUTAHUS.

48 JlabopaTtopHnasi pa6ora Ne 4. «Biausinue
CBETA HA POCT U Pa3BUTHE YePEHKOB
KOJIeyCa».

49 BroTtunyeckme akTopsl.

50 BroTtuyeckme akTopsbl.

o1 JKONOrMyecKme XapakTepnucTnkm
nonynsauuu,

52 JKOJIOTMYECKMe XapaKTePUCTUKN
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nonynsauum.

53

IpakTnueckas padora Ne 2. «Ilogcuér
IUVIOTHOCTH MOMYJISIUIA PA3HbIX BUIOB
pacTeHu.

Tema 4. Coob1ecTBa U IKOJIOTHYECKHE CHCTEMBI. (10+5)=15

qacoB

54 CoobLecTBa OpraHM3MoB — GMOLEHO3.

55 CoobLecTBa OpraHM3MoB — OGMOLEHO3.

56 JKonornyeckme cuctembl (3KOCUCTEMBI).

57 JKoNorn4yeckme cuctembl (3KOCUCTEMBI).

58 OCHOBHbIe NOKa3aTen 3KOCUCTEMBI.
Jkonornyeckme nupammnabl. CBOMCTBa
akocuctem. CyKueccus.

59 OCHOBHbIe NoKa3aTen 3KOCUCTEMBI.
Jkonornyeckre nupammnibl. CBonCTBa
aKocucteM. CyKueccusa

60 MpupoaHbIe 3KOCUCTEMBI.

61 AHTPOMOreHHbIe 3KOCUCTEMBI.

62 Buocepa — rnobasnbHasa akocucTema
3em/u.

63 Buoctepa — rnobasnbHasa akocucTema
3emnn.

64 3aKOHOMEpPHOCTK CYLLECTBOBaHMA Buocdepsb!.

65 KonTpoJbHasi padora Ne 2

66 UenoBeyecTBo B brocgepe 3emu.

67 CocyLecTBoBaHMe NpUpPoabI 1
4es10BeYeCTBa.

68 O606weHme Tembl «Co06LLECTBA U
9KOJIOTUYECKME CUCTEMBI».

68 yacos

Toro:

42




