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HHOACHUTEJIBHAA 3AIIUCKA

PaGouas nporpamma no npeamery «buoJsiorusi » pazpadborana B COOTBETCTBUM C:

1. ®epepanpabiM 3aKk0oHOM No273-D3 «O6 obpazoBanuu B Poccuiickoii denepanum» ot 29
nekabps 2012 r.;

2. denepa’dbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIIbHBIM CTAaHAAPTOM CPETHETO OOIIero
o0pa3oBaHMs, YTBEPKACHHBIM MpHKa3oM MuUHUCTEpCTBa 00pa3oBaHUs M HAyKH
Poccuiickoit ®eneparuu ot 17 mast 2012 r. Ne 413 (c uzmenenusimu ot 29.06.2017);

3. OcHOBHOH 00pa3oBaTEeIBHONW MPOTpaMMOKN cpeaHero obmero obpasoBanus MBOY
«EpmakoBckas cpennss mkoia Ne 2y, npuHsaTol Ha 3aceqanuu Ilenarornueckoro copera
28.09.2020 (mmpoTokos Ne 1);

4. denepanbHBIM TMEpPEUYHEM YUYCOHHKOB, PEKOMEHIYEMBIX K WCIOJIb30BAHUIO TIpU
peau3aluy UMEIOIIUX TOCYyIapCTBEHHYI0 aKKpeIUTalHui0 00pa3oBaTelIbHBIX MPOTrpamMm
HAYaJBLHOTO  OOINEro, OCHOBHOTO O0ImIero, cpexHero oobmero oOpa3oBaHus,
YTBEpPKJICHHBIM TpukazoM MuHuctepcTBa npocpemieHus Poccuiickoit denepanuu ot
28.12.2018 Ne345.

PabGouas mporpamma cocTaBieHa C Yy4e€TOM OOOpYAOBaHUS IEHTpa 0OOpa3oBaHUs
€CTECTBEHHO-HAay4YHOM HaIlpaBJIEHHOCTH «Touka pocray.

Pabouas mporpamma oGnoBieHa 31.08.2023 roma B coorBercTBUU ¢ DenepaabHOI
paboueii mporpamMmoii mo mnpeametry «buonorus» (6a30BBI ypOBEHb) B YaCTH IMPEIMETHBIX
pesyabTaToB. ([Ipuka3 Munucrepcrsa npocsemenust Poccuiickoit @enepanuu ot 18.05.2023 Ne
371 “O06 yrBepxkaeHun ¢eaepaibHOl 00pa30BaTENbHON MPOrPaMMbl  CPEIHEro OOIIEero
obpazoBaHus”).

Lemn ocBoenusi ydeOHOro mpeavera «buonorus» Ha YpPOBHe CpeaHero o0uIero
o0pa3oBaHusl.

e couuanM3anus OOYYAIONMXCS KaK BXOXKICHHE B MHP KYJIBTYpbl U COIMAJIbHBIX
OTHOIIICHHI, OOecreunBarollee BKIOYCHUE YyYalluXCs B Ty WM WUHYKO TPYIIY WIH
OOIIHOCTh — HOCHUTENS €€ HOPM, IICHHOCTEH, OpMEHTAlni, OCBAaMBAEMBIX B IPOIECCE
3HAKOMCTBA C MUPOM >KUBOW TIPUPO/IBI;

e npuoOuieHHE K I03HABaTEIbHOW KYyJIbType KaK CHCTEME I03HABATEIbHBIX (HAayUHBIX)
[IEHHOCTEHN, HAKOTIJIEHHBIX O0IIECTBOM B cpepe OMOIOTHIeCKOi HAYKH.

O0mas xapakTepucTHKa y4eOHOro npeaMmera.

OnHo¥ 13 BaKHEUINIMX 3a/1a4 3Tara CpeaHero (IOJIHOT0) o0IIero oOpa3oBaHus SBISECTCS
HOJArOTOBKA OO0YYalOIMXCSd K OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY KHM3HEHHOTO U
npodeccuoHaibHOro MyTr. O0ydarImmecs: J0HKHB HAYYUThCS CaMOCTOSTEIHFHO CTAaBUTH IIE€TH
U ONpeneisaTh IyTH HX JOCTHXKEHHs, MCIOJIb30BaTh IPUOOPETEHHBIM B IIKOJE OIBIT
NeSITeTPHOCTH B PEaJbHOM JKU3HH, 3a paMKaMH YydeOHOro mporecca. bompmol Bkimang B
JOCTIDKEHUE TJaBHBIX Iiefiell cpeaHero (MosiHoro) obmero oOpa3oBaHUs BHOCHT HU3y4YEHHE
OMOJIOTHH, KOTOPOE MPU3BAHO 0OECTICUUTD:

1) dopmupoBanue cucremMbl OHMOJOTMUECKUX 3HAHMHA KaK KOMIIOHEHTAa €CTECTBEHHO-HAy4HOU
KapTUHBI MUPA;

2) pa3BUTHE JIMYHOCTH OOYYAIONIMXCS, WX HMHTEUICKTyalbHOE W  HPAaBCTBEHHOE
COBEpILEHCTBOBAaHUE, (POPMHUPOBAHHUE Y HUX T'YMAHMCTHYECKHUX OTHOIIEHUH M 3KOJIOTMYECKH
11eJIECO00Pa3HOTO TTOBEACHUS B OBITY M TPYAOBOU JIEATEIBHOCTH;

3) BBIpaOOTKY MOHMMaHHUS OOIIECTBEHHOH NOTPEOHOCTH B pa3BUTUM OMOJIOTUH, a TaKKe
dbopMupoBaHHE OTHOUIEHHMS] K OMOJOTMM KaK BO3MOXHOW 00yacTH Oyaylied NpakTUYecKou
NEeSITeTbHOCTH.



ITomumo 3TOro, OuojorHMueckoe oOpa3oBaHME Ha CTaplieil CTYNEeHW NpPU3BAHO
00ecneunTh:

* OPUEHTALIMIO B CUCTEME STUYECKUX HOPM U LIEHHOCTEH OTHOCUTEIBHO METO/0B, PE3YJIbTAaTOB U
JIOCTHDKCHUH COBPEMEHHOW OMOJIOTHYECKOM HAYKH;

* pa3BUTHE I103HABATENIbHBIX KaueCTB JIMYHOCTHU, B TOM UYUCJIE [O3HABATEIbHBIX MHTEPECOB K
M3YYEHHUIO 00X OMOJIOTMYECKUX 3aKOHOMEPHOCTEH U caMOMY MPOIeCCY HAyYHOTO MMO3HAHUS;

* OBJIQZICHHWE Y4YE€OHO-TIO3HABATEIBHBIMUA M HEHHOCTHO-CMBICIOBBIMH KOMIETEHTHOCTSIMH ISt
dbopMUpOBaHUS TO3HABATEIBHON M HPABCTBEHHOW KYNbTYpPbl, HAYYHOI'O MHPOBO33PEHHUS, a
TAaKXKE€ METOJOJOTHeld OMOJIOTHYECKOTO HSKCIEPUMEHTa U DIIEMEHTAPHBIMH  METOJaMH
OMOJIOTUYECKHUX UCCIIEJOBAHMIA;

* (GopMHpOBAaHUE HKOJOTHYECKOTO CO3HAHUS, IIEHHOCTHOTO OTHOIICHHUS K YKUBOW IMPHPOJE U
YeJI0BEKY.

OcoOeHHOCTh IIeTIenoNiaraHuss Ha 0a30BOM YpPOBHE 3aKJIIOYAeTCs B TOM, 4YTO IIENU
OpUEHTUPOBaHbI Ha (popMHUpOBaHHE Yy ydyaluxcs OOLIei KyIbTyphbl, HAYYHOTO MUPOBO33pEHUS,
MCIIOJIb30BAaHHE OCBOCHHBIX 3HAHUN U YMEHUW B IOBCETHEBHOM KU3HMU.

Taxum 06pa3oM, 0a30BbIil ypOBEHb CTaHIApTa OPUEHTUPOBAH HAa (POPMUPOBAHUE OOIIEH
OMOJOrN4YeCKON TPaMOTHOCTH U Hay4YHOTO MUPOBO33PEHUSI yJaIMXCs. 3HAHUS, [IOJIyYEHHbIE Ha
ypoKax OUOJIOrHH, JOJKHBI HE TOJIBKO OMPEIeIUTh OOINN KyJIbTYPHBII YPOBEHb COBPEMEHHOTO
YyeJlIoBeKa, HO M OOECHEeUUTh €ro aJeKBATHOE IOBEJCHUE B COBPEMEHHOM MHpE, NOMOYb B
peanbHOi ku3HH. B cBsi3u ¢ 3TUM Ha 6a30BOM ypOBHE 0C000€ BHUMAHUE YJIEIEHO COJEPKAHUIO,
peanu3ylomeMy r'yMaHu3aIuio OUOJIOrHYeCKOro 00pa3oBaHusl.

Uzyuenue kypca «buonorus» B 10—11 kmaccax Ha 6a30BOM YpOBHE OCHOBBIBAETCSI Ha
3HAHUSX, IOJyYCHHBIX YYalIMMHUCS B OCHOBHOH INKOJIE, W HampaBiIeHO Ha (opMupoBaHHE
€CTECTBEHHO-HAyYHOI'0 MUPOBO33PEHHUSI, IICHHOCTHBIX OPHEHTALUH, IKOJIOTUYECKOTO MBIIIICHUS
U 37I0pOBOTO 00pasa »XM3HH, HA BOCIUTaHHE OCPEKHOTO OTHOULICHHS K OKPYXKAIOIIEH cpere.
HMeHHO mO3TOMY, HapsAay C OCBOCHHEM OOIIEOHONIOrMYECKUX TEOpHUil, U3yYEHUEM CTPOCHHS
OMOJIOTHYECKUX CUCTEM PA3HOTO paHra CYIIHOCTH OCHOBHBIX OHOJIOTMYECKHX IPOLIECCOB, B
porpaMMme yJeleHO Cepbe3HOe BHUMAHUE BO3MOXKHOCTH UCIIOIB30BaHUS TIOTyYEHHBIX 3HAHUH B
MIOBCEIHEBHOM XU3HU JUIsl peleHus npukiaanbix 3anad. [Ipodpunakruka CIIN/1a; nocnencrsus
BIIUSTHUSL QJIKOTOJISl, HUKOTHHA, HAPKOTHUYECKUX BEIIECTB HA PAa3BUTHE 3apOJblllIa YEJOBEKa;
BJIMSTHUE MYTareéHOB HAa OpraHM3M YeJOBEKa; HACJEeICTBEHHbIE OOJIE3HU YeJIOBEKa, UX MPUYMHBI
U OpoQWIAKTUKA; MEAMKO-TEHEeTHMYECKOe KOHCYJIbTHPOBAaHUE;, BIMSHUE 4YEJIOBEKa Ha
HKOCHCTEMBI; IJI00AJIbHbIE HKOJIOTMUECKHE MNpOOJeMbl M IMYTH HUX pELIEHUs; IMOCIEICTBUS
JESATEIIBHOCTH YEJIOBEKa JUIsl OKPYKAIOLIEH Cpefbl; MpaBWiia MOBEACHUS B NPUPOIAHON CpEIE;
OoXpaHa MPUPObl U PallMOHAIBHOE UCIOIb30BaHUE MPUPOIHBIX PECYPCOB — 3TU U APYTUe TEMbI
MIOMOTYT CETOJHSAIIHUM IIKOJIbHUKAM KOPPEKTHO a/JalTUPOBAThCS B COBPEMEHHOM OOIECTBE U
MCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B COOCTBEHHOM KU3HU.

Jlnisi mOBBIILIEHUs] 00pa30BaTENbHOTO YPOBHS M MOJIyUY€HHs] HABBIKOB 110 MPAKTHUYECKOMY
MCIIOJIb30BAaHUIO MTOJIYYEHHBIX 3HAHUN B paboyell mporpaMMe MpelyCMOTPEHO BBIMOJIHEHHE psijia
7a00paTOPHBIX W MPAKTUYECKUX PabOT, KOTOpPbIE MPOBOJAATCS IIOCIE COOTBETCTBYIOIIETO
MHCTPYKTaXa M O3HAKOMJICHHS Y4YalllUXCsl C MpaBUIaMM TEXHUKH Oe3omacHocTU. [IpoexTHas
NeSITeIbHOCTh M y4dacTHe B JIUCKYCCUSIX, OpraHu3allusi BBICTABOK W COBMECTHas
uccleoBarenabckas padoTa crnocoOCTBYIOT (POPMUPOBAHUIO KOMMYHUKAaTUBHBIX HABBIKOB.

B nannHo#i pabGoueil mporpaMme mpeaycMaTpUBAeTCs pa3BUTHE BCEX OCHOBHBIX BHUJIOB
JeSITeIbHOCTH, MPEICTAaBICHHBIX B MpOrpamMmax AJii OCHOBHOTO o01miero oopazoBanus. OmHako
coJiepKaHue MPOrpaMM sl CpeiHeH (IOJHOM) IIKOJIBI UMEET OCOOEHHOCTH, O0YCIIOBJIEHHBIE
KaK IMpEeIMETHBIM COJIEp’KaHUEM CHUCTEMBbI CpelHero (MOJIHOro) odiiero obpazoBaHus, Tak U
BO3PACTHBIMH OCOOCHHOCTAMHU O00YyYarOIUXCS.

B crapmem noapocTKOBOM BoO3pacTe BEAYUIYIO pOJIb UIPaeT MAesTeNbHOCTbh IO
OBJIQ/ICHUIO CUCTEMOM Hay4YHBIX MOHATUH B KOHTEKCTE MPEIBAPUTEIHHOTO MPO(pECCHOHATBEHOTO
CaMOONpEEeNeHNs. YCBOGHHE CHCTEMbl HAyYHbIX TMOHATUH (QOPMHUPYET THUI MBIIUICHUS,
OPUEHTUPYIOIINN MOAPOCTKA HA OOIIEKYIbTypHbIE 00pa3iibl, HOPMBI, ITAJIOHBI B3aUMOJICHCTBUS



C OKpPYXKAalOIIMM MHPOM, a TaKke CTAaHOBHUTCS HCTOYHMKOM HOBOTO THIIA IMO3HABATEIbHBIX
WHTEpPECOB (HE TOJIBKO K (pakTamM, HO M K 3aKOHOMEPHOCTSM), CPEICTBOM (opmMupoBaHUS
MHUPOBO33PEHUS.

B To xe Bpems Bo3pacT 15—17 ner — 3T0 nmepuoa NoAPOCTKOBOTO KPU3HUCA, KOTOPHII
CBSI3aH C Pa3BUTHEM CaMOCO3HAHHs, YTO BIHMSIET Ha XapakTep Y4eOHOW naesarenbHOCTH. Jlis
CTapUIMX TOAPOCTKOB TMO-TIPEKHEMY aKTyajdbHa y4yeOHas [eATeNbHOCTh, HAIpaBlieHHAas Ha
camMopa3BUTHE M caMooOpa3oBaHME. Y HHX [POJOJDKAIOT pa3BUBATbCSl TEOPETHYECKOE,
dopmanbHOe U pedIEeKCHBHOE MBIILICHHE, CHOCOOHOCTh  PAacCyXkJaTh TUIOTETUKO-
JEAYKTUBHBIM  CIIOCOOOM, aOCTPaKTHO-JIOTMYECKH, YMEHHUE OIEepUpOBaTh TUIIOTE3aMH,
peduiekcHsl Kak CIOCOOHOCTh aHANM3UPOBATh U OICHUBATh COOCTBEHHBIC HHTEIUICKTYyalbHbIC
orepanuu.

[lcuxonoruueckumu 0COOCHHOCTSIMU MOJIPOCTKOBOTO BO3pacTra SBIISIOTCS
1eJIenojaraHie ¥ NOCTPOCHNE KU3HEHHBIX IIAHOB BO BPEMEHHOM MEPCIEKTHBE, T. €. Hanbosee
BbIpaK€Ha MOTHUBALIUs, CBA3aHHasI ¢ OyayIIei B3pocioi Ku3Hbl0. B 3TOM Bo3pacTe pa3BuBaeTcs
CHOCOOHOCTh K CaMOCTOSTENILHOMY IUIAHUPOBAHUIO YUEOHOH JeATeNbHOCTH, IMOCTPOCHUIO
coOCTBEHHOM 00pa30BaTEIbHON TPAEKTOPHUHU.

OCOOEHHOCTBIO TTOJIPOCTKOB SIBIISICTCS MOCTENEHHBIN OTXOJA OT MPSIMOTO KOIIMPOBAHUS
OIICHOK B3pPOCJIBIX K CaMOOIIEHKe, Bce Oousbllias oOMopa Ha BHYTPEHHHE KPUTEPUHU.
[IpencraBienus, Ha OCHOBAaHUM KOTOPBIX y HMOJPOCTKOB (POPMHUPYIOTCS KPUTEPUU CAMOOLICHKH,
npuoOperatoTcss B Xoae o0co0oil gestensHOCTM — camoro3HaHusi. OcHoBHOU (opmoit
CaMOIIO3HAHUS TIOJIPOCTKA SBISICTCS CpaBHEHHE ce0s ¢ JPYTMMH JIIOABMH: B3POCIBIMH,
cBepctHukamu. [losTomy Oojbloe 3HaueHWE Ha JaHHOM OJTame oOOydYeHHsS UMEIOT
CaMOCTOSITENIbHbIE TBOPUECKHUE PAOOTHI, TO3BOJISAIOLIUE TOJPOCTKY
MPOSIBUTH U Pa3BUTh CBOU CIIOCOOHOCTH.

OnaHo u3 HOBOOOpPa30BaHMN MOJIPOCTKOBOTO BO3pacTa — YYBCTBO B3pOCIOCTH,
BKJIIOUEHHE BO BIIOJHE B3POCIYI) HMHTEIUIEKTYalbHYIO J€ATeIbHOCTh, KOTJa IOJPOCTOK
UHTEpECYeTCs ONPE/ICICHHON O0JIaCThI0 HAyKHM WM HMCKYCCTBAa, TJIyOOKO 3aHHMMAsiCh
camooOpa3zoBanueM. BaxkHeiilnee 3HaueHHE B ATOT MEPHUOJ MPUOOpPETaeT KOMMYHHKATHUBHAsS
JesTeNIbHOCTh. O0Iasch B NEPBYIO OYEpEllb CO CBOMMH CBEPCTHUKAMH, MOAPOCTOK IMOJIy4aeT
HeoOXoauMble 3HaHHSI O XU3HU. OYeHb BaXKHBIM MJIs MOAPOCTKA SIBISIETCS MHEHHE O HEM
rpynnsl, K KOTOpoil oH npuHauiexkuT. CaM (akT MpUHAJIEKHOCTH K ONpPENEIeHHON TpyIe
OpUJaeT eMy JIONOJIHUTENbHYI0 yBEpeHHOCTh B ceOe. [lomokeHue moapocTtka B TpyIme, Te
KayecTBa, KOTOPbIE OH NPHUOOpETaeT B KOJIJIEKTHBE, CYIIECTBEHHBIM OOpa30oM BIUSIOT Ha €ro
MIOBE/ICHYECKNE MOTHUBBI.

Bce oTtu 0ocobGeHHOCTHM MMOAPOCTKOBOIO BO3pacTa Yy4YTeHbl MNpU (HOPMYIHPOBAHUU
Pa3IMYHBIX THIOB 33JaHUH B y4eOHO-METOINYECKOM KOMIIJIEKCE O
OMOJIOTUH, pealIn3yIOLIEM JIaHHYIO padoyyio porpamMmmy.

Mecto yuyedonoro npeamera B Yueonom miane MbBOY «EpmakoBckass CL Ne 2.

«buonorus» nzydaercs Ha ypoBHE CpeAHEro o0IIero o0pa3oBaHus B KayecTBe y4yeOHOro
npeamera B 10-11-x xmaccax. [Iporpamma paccuntana Ha 68 gacoB mo ydeOHOMY Tutany (1 gac
B HeJIeN0). YPOBEHb U3yUeHHs yueOHOro MaTepuaina - 6a30BbIH.

VY4eOuslif npeamer «brosiorus» OTHOCHUTCS K IpeaIMeTHOM obsactu «EcTecTBEHHBIE HAYKI»
(BXOIUT B YMCIO Y4eOHBIX MPEAMETOB IO BBHIOOPY M3 00s3aTelIbHBIX NPEAMETHBIX 00JacTeH,
JIOTIOTHUTEIbHBIX y4EOHBIX MPEIMETOB, KYPCOB MO BBHIOOPY O0OMIMX AJisi BKJIIOYEHHS BO BCE
yueOHbI€e IJIaHBbI).

IIVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O TIPEIMETA
JInuHOCTHBIE pe3yJIbTaThl.

-peam3anii  OTHYECKUX YCTAHOBOK II10 OTHOHICHHUIO K OMOJIOTHYSCKUM OTKPBITHAM,
HCCJIICAOBAHUAM U UX PE3YJIbTATaM;



-IPU3HAHUS BBICOKON IIEHHOCTH KM3HU BO BCEX €€ MPOSBICHUSIX, 3JOPOBBSI CBOETO M JAPYrHX
JIOJIeH, pean3alnuy yCTaHOBOK 3/J0POBOTO 00pasa jKU3HU;

-(popMHpOBaHHOCTH MMO3HABATEIBHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJIY4YEHHUE HOBOTO 3HAHUS B
00J1acT OMOJIOTHH B CBSI3M C OyayIiei mpodecCHOHaIbHOM IeITEIbHOCTHIO I OBITOBBIMU
npobiaemMaMu, CBI3aHHBIMH C COXPaHEHHEM COOCTBEHHOT03/I0POBbS U 3KOJIOTUYECKOM
0e30MacHOCTH

MeTtanpeaMeTHbie pe3yJibTaThl.

-OBJIa/ICHHE COCTABIISIOUIMMH HCCIIEA0BATENbCKON U TPOEKTHOM J1eATEIbHOCTH, BKIIIOYAs
YMEHHsI BUJIETh TIPOOJIEMY, CTAaBUTh BOTIPOCHI, BBIIBUTATh TUTIOTE3bI, 1aBaTh OMPECIICHUS
MOHTHM, KJIaCCUPHUIIMPOBATh, HAOIIO1aTh, IPOBOJIUTH AIKCIIEPUMEHTHI, JIeJIaTh BHIBOJIBI U
3aKIJIIOYCHHS, CTPYKTYPUPOBATh MaTepuall, OObSICHATH, I0Ka3bIBaTh, 3AIIUIIATH CBOU UJICH;

- yMeHHe paboTaTh ¢ pa3HbIMHU UCTOYHUKAMU OMOJIOTHYeCKON HHPOpMAIIUU: HAXOAUTh
OMONOrNYeOCKYI0 HHPOPMAITUIO B PA3IMYHBIX HCTOYHHUKAX ( TEKCTE yueOHHMKA, HAYIHO-
MOMYJISIPHOM TUTEpaType, OUOIOrHUECKUX CIIOBApsX U CIPABOYHUKAX ), aHATHU3UPOBATh U
OLIEHUBATh NH(OPMAIIHIO, TPE0OPa30BLIBATH HHPOPMALIUIO U3 OJHON (POPMBI B IPYTYIO;

- CIIOCOOHOCTH BBIOUPATH 1IETIEBBIE U CMBICTIOBBIC YCTAHOBKU B CBOMX JACHCTBUSIX U MOCTYIIKAaX
110 OTHOILIEHHIO K KUBOW NPUPOJE, 37I0POBBIO CBOEMY U OKPYKAIOIINX;

- YMEHHE aJIeKBaTHO MCIIOJIb30BaTh PEUYEBbIC CPEJCTBA JIJISl IUCKYCCUU M apryMEHTAIIMH CBOSH
MO3UINH, CPABHUBATH Pa3HBIC TOYKH 3PCHHUSI, apTYMEHTHPOBATH CBOIO TOUKY 3PCHHS, OTCTAUBATh
CBOIO TIO3UIIHIO.

IIpenmeTHble pe3yJibTaThI.

[TpenMeTHBIE pe3yabTaThl OCBOECHUS yueOHOro npeamMera «broaorus» qoMKHbI OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KIETKA,
opraHusM, Meraboiau3sM (0oOMeH BeIeCTB M  MpeBpalleHue HHEPIruu), TOMEeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHUE u3jaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJibHas JI0TMa MOJEKyJsipHOW Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaswuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHUE BIa/leTh METOJaMHM Hay4YHOTO MO3HAHUS B OMOJOrMU: HAOJNIOJIEHHE M ONHCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOrO
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJlbTaTOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHATHI,
TEOPUM U 3aKOHOB, YMEHHE JI€]1aTh BEIBOJBI HA OCHOBAHUU IIOJIyY€HHBIX PE3YyIbTaTOB;

YMEHUE BBIIEIATh CYLICCTBEHHbIC NPU3HAKUA BUPYCOB, KJIETOK IPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: 0OOMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, MIIACTHYECKOI0 M IHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUSA
opraHusma (OHTOI€He3);

YMEHHE MPUMEHSAThH MOJTY4YECHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBIIGHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIIEHUI B TOBCETHEBHOM KU3HHU C LENbIO O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUS B OKpYXaolleil NpUponHON cpene, MOHMMaHUE HEOOXOIMMOCTH



UCIIOJIb30BAaHUS IOCTUKEHUH COBPEMEHHOW OMOJIOTMH M OMOTEXHOJIOTHH JUIsl PallMOHAIbHOIO
IPUPOONIOIB30BAHNUS;

YMEHHUE pemaTh 3JIeMEHTapHbleé TeHETHYEeCKHe 33Jayd Ha MOHO- M JAUTHOPHIHOE
CKpeLIMBaHKE, CLEIUIEHHOE Haclel0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUI IpeJiCKa3aHMsl HaclleZI0BaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE KPUTHYECKH OLIEHUBaThb M HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTMYECKOro
COJIepKAHUA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHMS M3 Pa3IMYHBIX MCTOYHHKOB (CPEICTBa
MaccoBOW HMH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3[1aBaTb COOCTBEHHbIE IMCbMEHHBIE M YCTHbIE COOOIIeHUs, 00o0mas
Ouosnornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HaY4YHOTO MUPOBO33PEHHUs, O BKJIA/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBaTh CO/ICP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHoOoHA, SBONIONMS, JBUXKYIIME CHUIbl ((aKTOpbl) 9SBOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPBI, 3KOCUCTEMA, HPOAYLECHTHI,
KOHCYMEHTBI, PeYIIEHTHI, IENH MUTaH!s, YKOJOrHYecKas mupaMua, OuoreomneHos, onocgepa;

yMEHHE W3Jaratb Owosorndeckue Teopun (dBomonnoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxojactsa K. M.
bapa, uepenoBaHus riaBHBIX HampaBiieHUH u myted sBomronuu A. H. CeBepriosa, yueHHs O
ounoctepe B. U. BepHaickoro), onpeaensTh TpaHUIB UX TPAMEHHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWMHU: HAOIIOJACHUE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alus M MPOBEJCHHE OHOJOTHMYECKOrO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBIECHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX ITOHSITHIA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOABI HA OCHOBAaHHH TIOJYYECHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIENSATH CYIIECTBEHHBIE TPU3HAKH CTPOEHUSI OMOJOTMUECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOTeOlEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TIPOILIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS YKOJIOTMYECKHX (DaKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEILECTB U MMOTOKA SHEPIHH B IKOCHCTEMAaxX, aHTPOIIOT€HHBIX M3MEHEHHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHUYECKHUX LHUKIOB B
o6uocdepe;

yYMEHHUE TPUMEHSTH TOTyYeHHBIC 3HAHUS Ui OOBSICHEHUsT OMOJOTHMYECKHX IMPOIECCOB U
SIBJICHUH, /ISl IPUHSATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C 11E€JIbI0 00eCTIeYeHu s
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
TPaMOTHOTO TIOBENICHHUSI B OKPYXAMOIIEH NPUPOMHOW cpeae, MOHMMaHUue HEO0OXOIMMOCTH
UCTIOJTb30BaHUS JOCTHKEHHH COBPEMEHHOM onomorumn TUISt panroHaIHLHOTO
IPUPOIONIOIB30BAHHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJIOTHMYECKHE 3a/lauM, COCTAaBIIATH CXEMbl IEepeHoca
BEIIECTB U SHEPTUH B d3KocUcTeMax (IL[enH MUTaHUs);

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOI0aTh MpaBuUia Mpu
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;



YMEHHE KPHUTHYECKH OLEHHBATh M HHTEPIPETUPOBATH HH(POPMAIHIO OHOIOTHYECKOTO
COZICPKaHMsI, BKJIIOYAIOLIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HMCTOYHUKOB (CpEICTBA
MaccoBOM WH(OpMAIMK, HAYYHO-TIOMYJISIPHBIC MaTepHalbl), pPacCMaTpUBaTh IIIOOATBHBIC
9KOJIOTHYECKHE POOIEMBI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOWICHUIO K HUIM COOCTBEHHYIO
HIO3HUIIHIO;

YMEHHUE CO3[aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
OuoNOrMYeckyr0o HMH(MOpPMALMIO0 M3 HECKOJIbKMX HWCTOYHHKOB, T'PaMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

COJEPKAHUE ITPEJIMETA

Paznea 1 BUOJIOTUA KAK HAYKA. METObI HAYYHOI'O IO3HAHMUA (3 1)

Tema 1.1 KPATKAA HUCTOPUA PA3BUTUA BUOJIOTUHN. — CUCTEMA
BUOJIOTMYECKNX HAVK

OOmbexT u3zyueHust Ouonaoruu — >xuBas npuposa. Kparkas ucropust pazsutus ouonoruu. Posb
OHMOJIOTUYECKUX TEOpHi, ueH, TUIoTe3 BHOPMUPOBAHUHA COBPEMEHHOW €CTECTBEHHO-HAYYHOU
cucreMsl Mupa. Cucrema OMOJIOTHUECKUX HaYK.

Tema 1.2 CYIIHOCTDH U CBOICTBA XXWBOT'O. YPOBHU OPI'AHU3AIIMM 11 METO/IBI
[TO3HAHIA )KMBOU ITPUPO/IbI

CymnocTts xu3HM. OCHOBHbIE CBOWCTBa >XMBOW MaTepuu. JKuBas NpUpoAa KakK CIIOKHO
OpraHM30BaHHAasl HEpapXUUECKasi CUCTEMA, CYIIECTBYIOIIAs B
IIPOCTPAHCTBE M BO BpeMeHU. buonornueckue cucrembl. OCHOBHBIE YPOBHU OpraHH3aluu
YKUBOI MaTtepuu. MeTo bl MO3HAHUS )KMUBOW IIPUPOJIBI.

Paznen 2 KJIIETKA (11 yacos)

Tema 2.1 UCTOPUA U3YUEHU A KIIETKU. KIIETOUHAS TEOPUA

PazButue 3nanmii o kierke. Padoter P. I'yka, A. Ban JleBenryka, K. bapa, P. bpoyna, P.
Bupxosa. Knerounas treopus M. Illnelinena u T. IlIBanna.

OCHOBHBIE TOJIOXKEHHSI COBPEMEHHOM KIIEeTOYHOW Teopuu. Poiib KIeTOYHOM Teopuu B
(OopMHPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA.

Tema 2.2 XUMWUYECKHN COCTAB KJIETKU

EnuHCTBO 3J1EMEHTHOIO XMMHUYECKOIO COCTaBa KMBBIX OPraHU3MOB KAK JOKa3aTEIbCTBO
€IMHCTBA MPOUCXOKIACHUS KUBON MPUPOIbI. OOLUTHOCTH KUBOW U HEKUBOUM MPUPOJIBI HA YPOBHE
XAMHYECKHUX 3JIEMEHTOB. OpraHoressl, MAaKpO3JIEMEHTHI, MHKPOIJIEMEHTBI,
YIBTPAMUKPOIJIEMEHTHI, UX POJIb B JKU3HEIEIATEIBHOCTH KJIETKU U opranu3Ma. Heopranmueckue
BelecTBa. Boma kak KonbiOenh BCEro JKUBOTO, OCOOCHHOCTHM CTPOCHHS U CBOMCTBA.
MuHepaiibHbIE COJIU. 3HAYEHUE HEOPTAaHUYECKUX BEIIECTB B )KU3HU KJIETKH M OpraHu3Ma.

Oprannueckue  BEHIECTBA —  CIOXKHBIE  YIIEPOJCOAEpKAIIUE  COCIUHEHHS.
HuszkomouekynnsipHbie 1 BEICOKOMOJIEKYIISIPHBIE OPTaHUYECKHUE BEILIECTBA.

Jlunpel. YrieBoasl: MOHOCaxapuabl, ronucaxapuisl. benku. HykinenHOBbIE KUCIOTHI:
JHK, PHK. VYnBoenume wmonexynsl JHK B kierke. IlpuHOMnuanbHOE CTPOEHUE M POJb
OPraHMYECKHUX BELIECTB B KJIETKE U B OPraHU3ME YEIIOBEKA.



Tema 2.3 CTPOEHUE 3YKAPUOTUYECKON 11 ITIPOKAPUOTUYECKOM KJIETOK

Krnerounas memOpana, nuToruia3ma, sapo. OCHOBHBIC  OpPraHOWABI  KIICTKU:
9HJOIUIA3MaTHYeCKasl CeTh, ammapaT [ oJbJKH, JIM30COMBI, MHTOXOHIPHUH, IUIACTHIBI,
pI/I6OCOMbI. (DYHKI_[I/II/I OCHOBHBIX YacTel U OpraHoOn 0B KIJICTKH. OCHOBHBIE OTJIMYUS B CTPOCHUUN
KUBOTHOI M paCTHTENILHOW KIETOK. XPOMOCOMBI, MX cTpoeHue u ¢(ynknuu. Kapuorum.
3HaueHUE MOCTOSTHCTBA YUCIIA U (POPMBI XPOMOCOM B KIIETKAX.

[TpokapuoTryeckas kietka: Gpopma, pazmepsl. Pacripoctpanenue 1 3HaueHHe OaKTepuil B
npupoze. CtpoeHne 6akTepuaIbHON KIETKH.

Jlabopamopnvie u npakmuueckue pabomol
CpaBHEHHE CTPOCHUS KJICTOK PACTEHHI U JKUBOTHBIX.
[IpuroToBiicHHE U ONMCAHUE MUKPOIIPENAPATOB KJICTOK PACTCHUI.

Tema 2.4 PEAJIN3ALINS HACJIEJCTBEHHOU NMHOOPMAIIUH B KJIETKE

JHK — nHocutens HaciencTBeHHOW mHpopMaruu. ['eHeTHueckuii Ko, ero CBOICTBa.
['en. buocunres Oenka.
Tema 2.5BHPYCBI

Bupycsl — Hexnerounas ¢opma xku3Hu. OCOOCHHOCTH CTPOEHHUS M Pa3MHOXKECHHUS.
3HadyeHrEe B MPUPOJE U KU3HU YeloBeKa. Mepsl MpOo(UIAKTHKH PacpOCTpaHEHUs BUPYCHBIX
3aboneBanuil. [Ipodpunaxruxa CIINda.

Paznen 3 OPI'TAHU3M (20 yacoB)
Tema 3.1 OPTAHU3M — EJIMHOE LEJIOE. MHOI"OOBPA3UE XXMBbIX OPI’TAHNU3MOB

MHoroo6pa3He OpraHU3MOB. OI[HOKJ'IGTO‘IHLIC 1 MHOT'OKJICTOYHBIC OpraHU3MBI. Komonunu
OIHOKJICTOYHBIX OPraHU3MOB.

Tema 3.2 OBMEH BEIIECTB U [IPEBPAIIEHUE SHEPT'UN

DOHepreTuyeckuii OOMEH — COBOKYNHOCTh pEakUMid pacHIeIIEeHUs  CIOKHBIX
opranudeckux emiectB. OCOOEHHOCTH 3HEPreTUYECKOro o0OMeHa y rpuboB 1 OakTepuit.

Tunsl nuranusa. ABToTpodbl U rerepoTpodbl. OcoOeHHOCTHM OOMEHa BEIIECTB Y
KHUBOTHBIX, pacTeHHi U Oaktepuil. [Inactuuyeckuit oomen. @oTocuHTeE3.

Tema 3.3 PASMHOXEHUE

Jlenenue KIeTKH. MHTO3 — OCHOBAa pOCTa, pEreHepaluy, pa3BUTUS U OECHoJoro
pa3sMHOXeHHUA. PazMHOXkeHHe: Oecrosoe 1 1mojioBoe. TUIbl 0eCIoI0ro pa3MHOKEHHS.

ITonoBoe pasmHoxkeHue. OOpa3zoBaHME MOJNOBBIX KJIeTOK. Meilo3. OmionoTBopeHue y
JKUBOTHBIX M pacTeHui. bruonornyeckoe 3HadeHue OII0J0TBOpeHUs. VICKycCTBEHHOE OIbUIEHNE
Y PaCTEHHH U OILIOOTBOPEHUE Y )KMBOTHBIX.

Tema 3.4 UHANBU /1Y AJIbHOE PASBUTHUE OPITAHU3MOB (OHTOT'EHE3)

[Ipsmoe u HempsiMoe pa3BUTHE. OMOPHOHANBHBIA M MOCTIMOPHOHAIBHBIA MEPHOIBI
pa3Butusa. OCHOBHBIE 3Tanbl SMOprorene3a. [IpuunHbl HapyIIeHHni pa3BUTHSL OpraHU3Ma.

Onrtorenes uyenoBeka. PempoayKTUBHOE 3/I0pOBbE; €ro 3HA4YeHHE [UId OyIyHIux
noKoJieHu# Jironen. IlocnencTBus BIMSAHUSA aNKOrojs, HUKOTMHA, HAPKOTHMYECKUX BEIIECTB HA
pa3BUTHE 3apOJIblIIa yeraoBeka. [lepropl MoCTIMOPHOHAIBHOTO Pa3BUTHS.



Tema 3.5 HACJIEACTBEHHOCTDb 1 USMEHUYMBOCTD

HacnencTtBeHHOCTs M M3MEHYMBOCTH — CBOMCTBA OpraHu3Ma. ['eHeTMKa — Hayka o
3aKOHOMEPHOCTAX HACIEACTBEHHOCTM W HM3MEHYMBOCTH. I'. MeHIenp — OCHOBOIIOJIOKHUK
IeHEeTUKU. 3aKOHOMEPHOCTH HacjeloBaHUsA, ycTaHoBieHHble I'. Mennenem. MoHorubpuanoe
ckpemuBanue. IlepBeiii 3aKk0H MeHiens — 3aKOH TOMUHHpOBaHusA. Bropoi 3akoH Mennens —
3aKOH pacCIIEIUIeHUs. 3aKOH YUCTOThl ramer. JurubpuaHoe ckpemuBaHue. TpeTuil 3akoH
Mengenss — 3aKkOH HE3aBUCHUMOIO  HAacleIOBaHMUS. AHAIU3UPYIOIIEE CKPEIIHMBAHHUE.
XpoMocoMHass  Teopus  HacieACTBeHHOCTH. CLEIIeHHOe  HacleJOBaHWE  IIPU3HAKOB.
CoBpemeHHbIE TIPENCTaBICHUS O T'eHe U reHome. B3aumopelictBue reHoB. ['eHeTunka moua.
ITosmoBele XpoMocoMBl. CLEIUIEHHOE € ITOJIOM HaclleOBaHHE. 3aKOHOMEPHOCTH M3MEHYUBOCTH.
HacnenctBenHnass ¥ HeHacleACTBEHHAs W3MEHYMBOCTh. Moau(UKaMOHHAS W3MEHYHBOCTD.
KoMmOvHaTuBHasT W MyTalmoHHAsT W3MEHYMBOCTh. Myrtanuu. Tumbl MyTanuid. MyTareHHbIS
(dakTopsl. 3HaUeHUE TEHETHKH JUIsI MEIUIMHBI. BIusHHE MyTareHOB Ha OpPraHU3M YeIOBEKa.
HacnencrBeHHble 001€3HU U€IOBEKA, UX MPUUUHBI U TPO(UITAKTHKA.

Jlabopamopnule u npakmuueckue pabomoi

CocraBieHHEe IPOCTENIINX CXEM CKPEILUBAHNUS.

Pemenne snemMeHTapHbIX TEHETUYECKUX 3a/1a4.

N3y4yeHne n3MEHYMBOCTH.

BrlsiBIeHHE HCTOUHUKOB MYyTareHOB B OKpY’Karollel cpefie (KOCBEHHO) U OIIEHKA BO3MOKHBIX
IIOCJIEACTBUM UX BJIMSHUS HA OPTaHU3M.

Tema 3.6 OCHOBbBI CEJIEKIIMI. BMOTEXHOJIOI'MA

OCHOBBI CENEeKIUU: METOJbl M JOCTHXKEHMs. ['eHeTnka — TeopeTHuyeckass OCHOBa
cenekuuu. Cenexknust. Yuenne H. M. BaBuioBa o meHTpax MHOT0OOpasusi M MPOUCXOKICHUS
KYJBTYpPHBIX pacTeHuil. OCHOBHBIE METObl CEJIEKIMU: TMOpUAN3aLus, UCKYCCTBEHHBIH OTOOD.
OcCHOBHBIE IOCTH>KEHHUS U HAIPaBJICHUS Pa3BUTHUSI COBPEMEHHOM CENEKLIUU.

buorexHonorusa: JOCTMKEHUS M MEPCHEKTUBbI pa3BUTUA. ['€HHas MHXKEHEpHs.
Knonuposanue. ['eneTnuecku MoauuupoBaHHbIe OpraHU3MBI.

OTHYECKUEe aCHeKThl Ppa3BUTUS HEKOTOPbIX HCCIEIOBaHUH B  OHMOTEXHOJIOTUH
(KJIOHUPOBaHUE YETIOBEKA).

Jlabopamopnvle u npakmuueckue pabomol
AHaIM3 ¥ OLIEHKA THYECKUX aCleKTOB Pa3BUTUSI HEKOTOPBIX MCCIEIOBAHUN B OMOTEXHOJIOTHHI

11 KJIACC

Pa3nen 4. Bua (21 gac)
Tema 4.1. UICTOPU DBOJIIOLIMOHHBIX UIEN
Hcropus »BOMIOIMOHHBIX Haed. Pa3Butue OnoiorMu B JOJApBHHOBCKHMHA HepuoJ]. 3HaueHHE
pabot K. Jlunnes, yuenus XK. b. Jlamapka, reopun XK. KioBbe. [Ipennocsuiki BOSHUKHOBEHU S
yuenus Y. [lapsuna. OBomrounonHas teopust Y. JlapBuna. Ponp 3BOMIOLMOHHON TEOopuu B
(GbOopMHUPOBAHNUN COBPEMEHHOM €CTECTBEHHOHAaYUHOM KapTHHBI MUpa
Tema 4.2. COBPEMEHHOE 5BOJIIOITMOHHOE YYEHUE
Bun, ero kpurepun. Ilomymsmuss — CTpyKTypHas €AWMHULA BHUAA, €AWHULIA SBOJIOLHH.
CuHreTnyeckass TEOpHs 3BOJIOLUU. J[BWKyIIME CHIIBI DBOJIIOLMM: MYTAlMOHHBIN IpoIiecc,
MOMYJISIIMOHHBIE BOJIHBI, HW3OJSIMS, €CTECTBEHHBbIM OTOOp; HMX BIHMSHME HA TeHO(QOH]
HOMySAUH. [IBIKYIIUI 1 CTaOMIU3NPYIOIINI €CTEeCTBEHHBIN 0TOOpP. AanTaiuy OpraHu3MoOB K
yCIIOBUSIM OOMTaHUSI KaK pe3ysbTaT AEMCTBUSI ecTecTBEHHOro ordopa. BumooOpazoBaHue kak
pe3yiabTar 3Botoru. CriocoObl U myTH BHJI000pa3oBaHus. CoxpaHeHHe MHOT000Opasus BUIOB
KaK OCHOBa YCTOWYMBOTO pa3BUTHsOMOCGhepbl. [aBHblE HampaBiIeHUs HBOJIOLKUOHHOIO



nporecca. buonornyeckuii mporpecc u 6uonoruueckuii perpecc. [IpuunHbI BEIMUPAaHUS BHIIOB.
JlokazaTenbcTBa HBONIIOLIMYA OPraHUYECKOrO MUPA.

Jlabopamopnule u npakmuueckue pabomoi

Onucanue oco6ei Buaa no Mop(hosiorn4ieckoMy KpUTepHIo.

BrsiBiieHuEe U3MEHYHBOCTH Y 0COO€H 0JTHOTO BUAA.

BersiBiienue nmpucrnoco6aeHnii OpraHu3MoB K cpesie OOMTaHusl.

Tema 4.3. IPOUCXOXIEHUE XXU3HU HA 3EMIJIE

PazButue npencrasiennit 0 BO3HUKHOBeHUH kU3HU. OnbiTel @. Penu, JI. [lactepa. ['unoresst o
MPOUCXOXKACHUU KU3HU. COBpPEMEHHbIC B3IVl HAa BO3HUKHOBEHHE JKM3HH. Teopus
Onapuna—XodzaeitHa. Y clio)XKHEHUE )KUBBIX OPraHW3MOB Ha 3eMJie B ITPOIIECCE IBOTIOLNH.
Jlabopamopuvie u npakmuueckue pabomoi

AHaJu3 1 OlLIEHKA Pa3JIMYHbIX TUIIOTE3 TPOUCXOXKIICHUS KU3HHU.

Tema 4.4 ITPOUCXOXIEHUE UEJIOBEKA

['unoTe3sl npoucxoxaeHus yenoseka. [lonoxenue yenoBeka B CUCTEME KUBOTHOTO MUpa (KJ1acc
Muinekonuraromme, otpsan [pumatsl, pox Jlroamn). IBomronus 4enoBeka, OCHOBHBIE dTarbl. Packl
yenoBeka. [IpoucxoxaeHue yenoBeueckux pac. BugoBoe eIMHCTBO YEIOBEUECTBA.
Jlabopamopnvie u npakmuueckue padbomaul

BbrlsiBIIeHHE TPU3HAKOB CXOJICTBA 3aPO/bIILIECH YEIOBEKA U APYTUX MIIEKOMUTAOIINX KaK
JIOKA3aTeJIbCTBO UX POJCTBA. AHAIN3 U OIICHKA PA3IMYHBIX TUIOTE3 MPOUCXOXKICHUS YEIIOBEKa

Pa3znen 5. kocucrembl (13 yacoB)

Tema 5.1.9KOJIOTUYECKUE ®AKTOPBI

Opranu3m u cpena. llpeamer u 3amaum  3KOJOTMM. OKOJOTHYECKUE (DAKTOpBI Cpeibl
(abmoTmueckue, OMOTHYECKHE, AHTPONOTCHHBIE), WX 3HAYCHHWE B JKU3HU OPTaHU3MOB.
3aKOHOMEPHOCTH BIIMSHHUS 3KOJOIMYECKHX (PAKTOpPOB Ha OpraHu3Mbl. B3anmMooTHoIeHHs
MEXJy OpraHu3MaMu. MeXBUIOBbIE OTHOILICHHS: Mapa3uTU3M, XUIIHUYECTBO, KOHKYpPEHIUS,
cUMOH03

Tema 5.2.CTPYKTYPA OKOCUCTEM

BupoBas u nIpocTpaHCTBEHHAsl CTPYKTypa dkocucTeM. [InieBslie cBsA3M, KpyroBOpOT BELIECTB U
IIpPEBpaLeHMs] JHEPTUH B IKOcHcTeMax. [[puunHbl yCTOHYMBOCTH M CMEHBI SKOCUCTEM. BiusHue
4eJI0BEeKa Ha 9KOCHCTeMBI. MICKyCcCTBEHHbIE COOOIIECTBA — arpoLE€HO3bI.

Jlabopamopnule u npakmuueckue pabomol

CocraBieHre cxeM Iepeiauy BellecTBa U SHepruu (1iernei MuTaHus) B SKOCUCTEME

BrIsiBiI€HNE aHTPOIIOTEHHBIX U3MEHEHUH B DKOCUCTEMAaX CBOEH MECTHOCTH.

CpaBHuUTENbHAS XapaKTEPUCTHKA MPUPOJHBIX 3KOCUCTEM U arpO3KOCUCTEM CBOEH MECTHOCTH.
Pemenne skonoruueckux 3ajad.

Tema 5.3. BUOCOEPA — I'JTOBAJIBHASI DKOCUCTEMA

buochepa — rnobanbHas skocucrema. CoctaB u cTpykrypa Ouocheprl. Yuenue B. U.
Bepnanckoro o Ouocdepe. Pomp xuBBIX opranu3mMoB B Ouocdepe. buomacca 3emiu.
Bbronorndeckuii KpyroBOpOT BEIIECTB (Ha MPUMEpe KPyroBOpOTa BOABI M YTIEPOIa)

Tema 5.4.BMOCOEPA N YEJIOBEK

buochepa u dyenmoBek. [obanpHblE 3KOIOTWYECKHE MPOOJEMbl W TMYTH HX pEIICHUs.
[TocnencTBust JesATENbHOCTH 4YeJOBEKa s OKpyxkarmomeid cpensl. IlpaBuna mnoBeneHus B
npupoaHOH cpene. OXpaHa MPUPOJIBI U PAITMOHATBHOE UCTIOIH30BAHUE TIPUPOTHBIX PECYPCOB.

Jlabopamopnvie u npakmuyeckue pabomul



AHanu3 ¥ OlleHKa MOCIEACTBII COOCTBEHHOH JEATEILHOCTH B OKPYIKAIOIICH Cpee.
AHanu3 ¥ OlleHKa III00aJbHBIX 3KOJOTHYECKUX MPOOJIeM U MyTell X pereHus.

TEMATHYECKOE INTAHUPOBAHHME

11 knacc

Ne Tema ypoka Koa | Kontp. | Ilpakr. DJIEeKTPOHHBIE

.11 yac pao. pao. o0pa3oBaTe/bHbIE PeCypChl

1. Pa3Burtune Onosoruu B 1 https://resh.edu.ru/subject/5/11/
JOJAPBUHCKUN MEPUOI.
Pa6ote K.JIunnes

2. Dpomonnonnas Teopus XK. | 1 https://resh.edu.ru/subject/5/11/
b. Jlamapka

3. BxoaHas paGora 1 1 https://resh.edu.ru/subject/5/11/
[Mpennoceuiku pazutust Y. | 1 https://resh.edu.ru/subject/5/11/
[apBuHa

4. DBomonnonHas Teopus . | 1 https://resh.edu.ru/subject/5/11/
JlapBuHa

5. Buga. Kpurepuu u 1 https://resh.edu.ru/subject/5/11/
CTPYKTypa

6. [Momynsaust — ctpykrypHas | 1 https://resh.edu.ru/subject/5/11/
€MHMIIA BUJA U SBOJIIOINU

7. DaKTOPHI BOIIOLUN 1 https://resh.edu.ru/subject/5/11/

8. EcrecTBeHHBI# 0TOOp — 1 https://resh.edu.ru/subject/5/11/
IJ1aBHAs ABMXKYILAs CUJia
HBOJIIOLIUN

9. Ajanranuu opranu3mMoB k| 1 https://resh.edu.ru/subject/5/11/
YCJIOBHSIM OOUTAHMS

10. | BumoobGpa3oBanue 1 https://resh.edu.ru/subject/5/11/

11. | Coxpanenue MHOTOOOpasms | 1 https://resh.edu.ru/subject/5/11/
BHJIOB

12. | Jloka3zarenbcTBa 3BOJIOIHH | 1 https://resh.edu.ru/subject/5/11/
OpraHUYECKOTo MHUpa

13. | INpakTuueckas padora Nel | 1 1 https://resh.edu.ru/subject/5/11/
«OCHOBHBIE
3aKOHOMEPHOCTH
SBOJIIOLIAN»

14. | Pa3Butue npezacrasieHuii o | 1 https://resh.edu.ru/subject/5/11/
MIPOMCXOKICHUH KU3HU Ha
3emuie

15. | CoBpemeHHBIE 1 https://resh.edu.ru/subject/5/11/

MMpEaACTaBJICHUA O




BO3HHUKHOBCHHUH KHU3HU

16.

PasButne xxu3uu Ha 3emie

https://resh.edu.ru/subject/5/11/

17.

I'unoressl MpOUCX0KACHUSA
YyeJioBeKa

JlaGopaTtopHnas pabota Nel
«AHaIM3 U OLICHKA
Pa3IMYHBIX THIOTE3
MPOUCXOKICHHS YETIOBEKaY

https://resh.edu.ru/subject/5/11/

18.

ITonoxxenue yenoBeka B
CHCTEME KUBOTHOTO MUpA.

https://resh.edu.ru/subject/5/11/

19.

:‘)BOJ'IIOHI/IH YCJIO0BCKa.

https://resh.edu.ru/subject/5/11/

20.

YenoBeueckue pachbl.

https://resh.edu.ru/subject/5/11/

21.

[Tpaktuyeckas padora Ne2
«IIpoucxoxenue
YEJIOBEKay.

https://resh.edu.ru/subject/5/11/

22.

Opranusm u cpeja.
Dkonoruyeckue GakTopsl.

https://resh.edu.ru/subject/5/11/

23.

AOuoTtndeckue (HhakTopbl
Cpepl.

https://resh.edu.ru/subject/5/11/

24,

buotnyeckue pakTopsl
cpenpl. CTpykTypa
IKOCHUCTEM.

https://resh.edu.ru/subject/5/11/

25.

IIumesrle cBA3M.
KpyroBopor BeliecTs u
SHEPTUU B IKOCHCTEMAaX
[TpakTuueckas pabora Ne3
«CocTtaBieHue cxem
nepeaayun BemecTs (1enen
MIATAHUA)»

https://resh.edu.ru/subject/5/11/

26.

IIpomexyTouHas
arrecTaums.

https://resh.edu.ru/subject/5/11/

217.

IIpyn4nHBl YCTOWYHUBOCTH U
CMEHBI YKOCUCTEM
[TpaxkTrueckas padota Ne4
«Pemenne 3K010rn4ecKux
3a1a4»

https://resh.edu.ru/subject/5/11/

28.

Bausgaue yenoBeka Ha
3KOCHUCTEMBI

https://resh.edu.ru/subject/5/11/

29.

JlaGopatopHast pabota Ne2
«CpaBHuUTENbHAS
XapaKTEPUCTHKA
NPUPOIHBIX YKOCUCTEM U
arpo3KOCUCTEM CBOEH
MECTHOCTH»

https://resh.edu.ru/subject/5/11/




30. | buocdepa — rnobanbpHas 1 https://resh.edu.ru/subject/5/11/

9KOCHCTEMA.

31. | Posb XUBBIX OPraHM3MOB 1 https://resh.edu.ru/subject/5/11/
ouocdepe

32. | OcHoBHbIE 3KOJIOrHYecKhe | 1 https://resh.edu.ru/subject/5/11/

po0JIeMbl COBPEMEHHOCTH,
MyTU UX PEIICHUS

33. | Ilpaktuueckas pabora Ne 5 | 1 1 https://resh.edu.ru/subject/5/11/
«AHanu3 u o1leHKa
ri100aIbHBIX
IOKOJIOTHYECKUX HpO6J'IeM u
MyTeN UX PEUICHUSI

34. | Ponw 6uonoruu B OymyIiem. 1

34 |2 6

Ipunooicenue 1.

MarepuanbHO-TexHHUECKOE 00opynoBanue [lenTpa oOpa3oBaHus €CTECTBEHHO-HAYYHON
HanpaBlieHHOCTH «ToYKa pocTay, UCIOJIb3yeMOoe JIJIsl TIPOBEACHHS TaOOPATOPHBIX U
NPaKTUYECKUX padoT.

Hudposasi 1a6opaTopus mo 6Mo0ruu (YIeHHIeCKas )

OO0ecrieunBaeT BBIOJTHCHUE JTA00PAaTOPHBIX PA0OT HA ypOKax 1Mo OMOJIOTUH B OCHOBHOM IITKOJIC U
MIPOEKTHO-UCCIIE0BATENbCKOM NEATEIILHOCTH YUaILUXCS.

Kommekrarus: becnipoBoaHOM MyIbTHAATYMK MO OMOJIOTHH C 5-10 BCTPOSHHBIMU JaTYUKAMU:
Jatuuk BnaxHocTu ¢ quamna3zonoM ndmepenus 0...100%

JlaT4rK OCBEIICHHOCTH C JUana3oHoM u3Mepenus e yxe uem ot 0 1o 180000 mk

Hatuuk pH ¢ nuanazonom uzmepenus He yxxe yem ot 0 1o 14 pH

JlaTuuk Temmeparypbl ¢ 1uana3oHoOM U3MepeHus He yxke yeM oT -20 1o +140C

JlaTuuk TeMmepaTypbl OKpysKarolei cpeibl ¢ IUana3oHoM U3MEepeHus He yke ueM oT -20 1o
+40C

AKkceccyapsl:

3apsiiHOe yeTpoiicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO IO 3KCIUTyaTaluu UG poBoil 1abopatopuu

[Mudposast Buneokamepa ¢ METAIUTMUECKUM IITATUBOM, pa3perienue He meree 0,3 Mmouke
[Iporpammuoe obecrnieueHue

Metoauueckue pekomeHanuu He menee 30 pabot

YnakoBka

Hanuuue pycckosI3pIYHOTO caiiTa MOIIEPKKU, HATUYNE BHICOPOIUKOB.

Hudposas nadoparopust no ¢pusuooruu (MpoPpubHbIIA yPOBEHb)

ObecnieunBaeT NPOBEACHNUE UCCIIEOBAHMS 110 GYHKIIMOHUPOBAHUIO YEIOBEYECKOT0 OpraHu3Ma.
Kommnekranus: becnpoBogHON MyIbTHAATYUK MO (GU3UOIOTHHU C 5-10 BCTPOSHHBIMHU
natynkamu: Jlatamk aprepuanbaoro nasieHus (0...250 MM prt. CT.)

JlaTyuk mynbca ¢ quana3zoHoM u3MepeHus He yxe dem ot 30 1o 200 ya/mMun

JlaTuuk TeMreparypsl Tena ¢ IMana3oHOM U3MEPEeHUs He yxe yeM oT +25 no +40C




JlaTuuk 4aCTOTHI JBIXaHUS C TUANa30HOM n3MepeHus He yxke 9yem oT 0 1o 100 uukioB/MuH
JlaTuuk yckopeHus ¢ nmokaszartensmMu +2 g; +4 g; +8 g

OTtaenpHbIE yCTPONCTBA:

Hatunk OKI ¢ nuanazonom usmepenust He yxe uem ot -300 1o +300 mB)
JaTtuuk cuiomep ¢ AuanazoHoOM u3MepeHus He yxe ueM oT 0 1o 40 H

JlaTurK OCBELIEHHOCTH C IMana3oHoM u3MepeHus He yxe yem ot 0 1o 180000 nk
Akceccyapbl:

Kab6ens USB coeqnHUTENEHBIA

3apsigHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO IO IKCIUTyaTaluy UGPOBOi TabopaTopuu

[TporpamMmmHoe obecrieueHre

Mertonuyeckue pekomeHaauuu He mesee 20 paboT

Hanuuue pycckosi3pluHOTO caifTa MOJACPKKU

Haynune Bu1eOpOIMKOB.

Tpunooicenue 2.
[TepeueHp 1ab0pPaTOPHBIX paOOT U MPAKTUYCCKUX 3aHITHH.

Ilepedensb JabopaTopHbIX padoT M npakTudeckux 3ansaruii (10 kaacc).

Ne HaumenoBanue pa6or KonuuyecrBo | Ilepeyennb o0opynoBanus
4acoB
1. | JIaGopatopHas pabota Nel 0,5 CBeTOBBIE MUKPOCKOIIBI,

«CpaBHEHUE CTPOEHUS KIETOK
pacTeHUi, ’KUBOTHBIX).

U(PPOBOK MHKPOCKOTII,
naboparopHoe 000pyI0BaHHE

2. | Ilpaktuueckas pabora Nel 0,5
«CocrapiieHUE MPOCTEUIIINX CXEM
CKpenIuBaHus (POIOCIOBHBIX).

Paznarounbiii Matepuait:
3aJaHus IS COCTaBIIEHUS
CXEM CKPEIIMBAHMUSI.

3. | [Ipaktuyeckas pabora Ne2 «Pemenue 0,5 PazpgaTounslit maTepua:
AJICMECHTAPHBIX TEHETHYCCKUX 3a7aW» 3aJ1a4u JUIsl PEIICHHUS.
4. | Ilpaktuyeckas pabora Ne3 0,5 Hudposas nadboparopust o

OuoI0rum:

-JlaT4uK BIaKHOCTU

-JlaT4YHUK OCBEIICHHOCTU
-JlaTuuk Temneparypsl ot —20
1o +140 °C

- JlaTuuk Temmepatypsl
OKpyXaroreit cpeasl ot —20
no +40 °C

«BpIABIIEHHE UCTOYHUKOB MYTarcHoB B
OKpYy>karolen cpee (KOCBEHHO).

Ilepeuenb J1abopaTopHbIX padoT M NpakTHYeckuXx 3auaTuii (11 kiaacce).

HaumeHnoBanue pa6ort

Ilepeyenb 000pynoBaHus

[pakrryeckast padota Nel «OcHoBHEIE
3aKOHOMEPHOCTH SBOJIIOLIII

[paktrnaeckas padora No2 «IIpoucxoxaenue
YeNoBEKay.

[Ipaktnueckas padora Ne3 «CocraBieHue cxem

CBeToBbIE MUKPOCKOITBI, IIU(GPOBOI MUKPOCKOTI,
nabopatopHoe 000pyIOBaHNE

udposas 1abopaTopusi Mo OUOJIOTUH:

Ludposas 1abopaTopus Mo GU3NOJIOTHU




nepeiavuy BeniecTB (e MUTaHMS )

[Ipaktrnueckas padota Ne4 «Pemenne
9KOJIOTMYECKUX 3a/1au»

[Mpaktuueckas padora Ne 5 «AHanu3 v OLIeHKa
TII00ATBFHBIX SKOJIOTHYECKUX MTPOOIIEM H Iy TeH X
peLeHH»

JlaGopaTtopHas paborta Nel «AHamu3 U OIICHKA
Pa3IMYHBIX TUIIOTE3 MPOUCXOXKICHUS YSIOBEKA)»

JlaGopaTtophas padota No2 «CpaBHHUTEIBHAS
XapaKTePUCTHUKA TPUPOTHBIX IKOCUCTEM U
arposKOCUCTEM CBOECH MECTHOCTHY

Ludposas 1adopaTopusi Mo FIKOJIOTHH

Pa3znaTounslii MmaTepuai:
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