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1. HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o6mieoOpa3oBaTenbHOM yuyeOHOM AUCHUILIMHBL  «buonorus»
npelHa3HavYeHa JJI1 U3YYeHHsI OMOJIOTUH B MPOdeCCHOHAIBHBIX 00pa30BaTEIbHbBIX
OpraHu3alysiX, Peaju3yIoluX 00pa3oBaTEIbHYI0 MPOrpaMMy CpPEIHEro OOIero
oOpazoBaHusT B  TpeAeliax  OCBOCHHMS  OCHOBHOM  mpodeccHoHaIbHOU
obpazopatenbHol mporpammbl CITIO (OITOIT CIIO) nHa 6a3e OCHOBHOI'O OOIIETO
o0pa3oBaHus TpPU MOATOTOBKE KBaTU(UIIMPOBAHHBIX padOYUX, CIyXalluX U
CHELUAINCTOB CPEAHETO 3BEHA.

[Iporpamma pa3zpabortana Ha ocHoBe TpeOoBanuii ®I'OC cpeanero oOuiero
o0pa3oBaHus, MPEIBABISIEMBIX K CTPYKTYpE, COAEPkKAHUIO U pe3ysbTaTaM
OCBOGHMSI ~ y4eOHOM  mucuMIUIMHbL  «buojorus», B COOTBETCTBUHU  C
PexomenmanusMu 1mo opraHu3aliii MOJTYYEHHs] CpPEeIHEro o0uiero oopa3oBaHus B
npeneaax OCBOCHHS 00pa30BaTENbHBIX MPOTpaMM CPEIHEro MpohecCHOHATHHOTO
oOpa3zoBaHusl Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS C Y4YETOM TpeOOBaHUU
denepanbHbIX TOCYIApCTBEHHBIX OOpa30BaTEIbHBIX CTAHAAPTOB W IMOIy4aeMOU
CHEUaIbHOCTU  CpeaHero  mnpodeccuoHaIbHOrO  0OpazoBaHus  (IMCBMO
JlemapTamMeHTa rocyAapCTBEHHOW MOJIUTUKH B cepe MOATOTOBKH pabouuX KaJpoB
u JII1O Muno6puayku Poccuun ot 17.03.2015 Ne06-259), ¢ yueroM yTBepKIEHHON
pacnopspkenuem IIpaBurenscrBa Poccniickoit @enepanuu ot 9 anpenst 2016 r. Ne
637-p, IlpumepHOIl OCHOBHOI 00pa30BaTENBHONW MPOrPAMMBI CPEIHETO OOIIETO
oOpa3zoBaHus, OJ0OpPEHHOHN perieHueM (deneparbHOro y4eOHO-METOAMUECKOTO
oOBeauHeHus 1o 00meMy oOpazoBanuio (TIpoTokos oT 28 uroHs 2016 r. Ne 2/16-
3), [Ipuka3za MunucrepcTBa odpazoBanusi U Hayku Poccutickoit denepanuu ot 17
masg 2012 r. Ne 413 «O06 yrBepxaeHuu ¢denepasbHOro ToCyJapCTBEHHOTO
00pa3oBaTeIbLHOIO CTAHAAPTA CPEIHETO 00IIero 00pa3oBaHMs» ¢ N3AMECHEHUSIMH OT
29 nexabps 2014 r.; 31 nexabps 2015 1., 29 wmons 2017 r.; Ilpukaza
MunucrepctBa oopasoBanus u Hayku Poccuiickoit denepanuu ot 29 urons 2017
r. Ne 613 «O BHeceHMHM U3MEHEHHH B (eaepalbHBI TOCyIapCTBEHHBIN
o0pa3oBaTeIbHBI CTaHAAPT CPEAHEro oOuiero oOpa3oBaHUs, YTBEPKICHHBIN
npukazoM MunuctepcTBa oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 17
Mmast 2012 r. Ne 413».

Conepxxanue nporpamMmbl  «buonorus» HampaBiIE€HO HA JOCTUXKEHUE
CICIYIOLINX LeJIei:

- OCBOCHHME 3HAaHHMI O OMOJOTMYECKUX cHUCTeMax (KJIeTKa, OpraHu3M, BU],
DKOCUCTEMA); HCTOPUM PA3BUTHUS COBPEMEHHBIX TMPEJCTABICHUNH O >KUBOU
OPUPOJIC;  BBIAAIOUIMXCS  OTKPBITHSIX B OWUOJOTMYECKOM  HAyKe, pPOJu
OMOJOTMYecCKOd HayKd B (OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHOHAYYHOMN
KapTUHBI MUPA; METO/IaX HAYYHOTO MTO3HAHUS;



- OBJIaJICHUE YMEHUSIMHU 00OCHOBBIBATh MECTO U POJIh OMOJIOTUYECKUX 3HAHU I
B NPAKTUYECKOW AEATEIIbHOCTU JIFOJECH, PAa3BUTUHU COBPEMEHHBIX TEXHOJOTHUM;
MIPOBOJINTH HAOJIFOJCHUS 32 SKOCUCTEMaMH C II€JIbI0 UX OINUCAHUS U BBISBIICHUS
€CTECTBCHHBIX W AHTPOIOTr€HHBIX W3MEHEHHI; HAXOAUTh W aAHAIU3UPOBATH
UH()OPMAIIHIO O JKUBBIX 00BEKTAX;

- pa3BUTHE MO3HABATEIIbHBIX MHTEPECOB, MHTEIJIECKTYaIbHbIX U TBOPYECKHUX
CIIOCOOHOCTEW B TMpoIlecce HM3YYCHHUS BBIAAIONIUXCS JOCTIKEHUN OHOJIOTHH,
BOILIE/IIIUX B OOIICUETIOBEUYECKYIO KYIbTYPY; CIOKHBIX U MPOTUBOPEUUBBIX MyTeH

pa3BUTUSL COBPEMEHHBIX HAYYHBIX B3IJISAI0OB, HJIEW, TEOPUWA, KOHLEIILIWH,
Pa3IMYHBIX TUNOTE3 (O CYHNIHOCTU W MPOUCXOXKIECHUHU KU3HHU, YEJIOBEKa) B XOJI€
paboThI ¢ pa3IMUHBIMU UCTOYHUKAMU UHPOpMAITUH;

- BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTHU TO3HAHUS >KUBOU MPUPOJIBI,
HEOOXOJIUMOCTH OEpeKHOr0 OTHOUIEHUS K MPUPOJHON cpene, COOCTBEHHOMY
3[I0POBBIO; YBa)KEHUS K MHEHHUIO OMNIOHEHTAa MPU OOCYXIAECHUU OMOJIOrMYECKHUX
po0JeM;

- UCII0JIb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCETHEBHOM JKU3HU
JUISl OLIEHKU TOCJEACTBUI CBOEH NEATEIBHOCTH MO OTHOIIEHUIO K OKpY)Karoulen
cpene, 370pOBbIO JIPYTUX JIIOJIE U COOCTBEHHOMY 3/J10POBbIO; OOOCHOBAaHUS U
coOroeHrs Mep MpOodUIAKTUKHY 3a00JIEBaHUM, MPABUJ TIOBEICHUS B TIPUPO/IE.

2. OBIIIAA XAPAKTEPUCTHUKA YUYEBHOMU JUCHHUIIINHBI
«BHNOJIOI' USD»

buosorus - cucrema Hayk, U3y4daroliasl BCE aClEKThI )KU3HU, HA BCEX YPOBHAX
OpraHU3aIlyd KUBOT'0, HAYWHASI ¢ MOJICKYJISIPHOTO M 3aKaH4YMBas OMOCHEpPHBIM.
OObexkTamMu M3ydeHUS! OUOJOTUU SIBJISIIOTCS JKUBBIE OPraHU3MBbl, UX CTPOCHHUE U
KU3HEACATEILHOCTh, WX MHOrooOpaswe, NPOUCXOXKIACHHE, DBOJIONHUSA U
pacnpeelieHue JKUBbIX OPraHM3MOB HA 3eMUIE.

OO6mass Omoyorusl HW3y4aeT 3aKOHBI HCTOPHUYECKOIO W HHIWBHIYaJIBHOTO
pa3BUTUS OPTraHU3MOB, OOIIME 3aKOHBI KU3HU U TE€ OCOOEHHOCTH, KOTOpHIE
XapaKTEpHbl JJIsI BCEX BHJIOB JKUBBIX CYIIECTB Ha IUIAHETE, a TaKXKe HX
B3aUMO/ICUCTBUE C OKPYKAIOIIEH CPEIOM.

buonorus, Takum 00pa3om, SIBISIETCS OJHOM M3 OCHOBOIIOJATalolUX HAayK O
JKM3HM, a BJjaJicHue OMOJIOTMYECKMMH 3HAHUAMU - OJHUM M3 HEOOXOIUMBIX
YCJIIOBUM COXPAHEHU KU3HU HA IJIAHETE.

OcHOBY cozaepkaHud Y4YeOHOM JUCUUIUIMHBI «BHONOrus» COCTaBIAIOT
CIEAYIOIMNE BEAYIIME WJACU: OTIIMYUTEIbHBIC TPU3HAKKW >KUBOU MPUPOABI, €€
YpPOBHEBass OpraHM3alusi W HJBONIONUA. B COOTBETCTBMM C HUMH BBIJIEJICHBI
coJiepKaTelIbHbIC JTUHUN: OMOJIOTHS KaK Hayka; OMOJIOTHYECKHEe 3aKOHOMEPHOCTH;



METOJIbl HAYYHOT'O MTO3HAHUS; KJIETKA; OPTaHU3M; TIOIYJIAINS;, BUI;, IKOCHCTEMHI (B
TOM 4HCIe Onocdepa).

Copepxxanue  y4yeOHOM  JUCUMIIMHBI ~ HANpaBJIE€HO HA  IOATOTOBKY
o0y4Yaromuxcs K PElICHHI0 BaXHEHUIINX 3a7ad, CTOSIIMX Iepes OMOJOorn4ecKoin
HAyKOM, — MO palMOHAIBHOMY MPUPOIOINOIB30BAHUIO, OXPaHE OKpYyKaromen
CpeIbl U 3JI0POBbS JIFOJIEH.

B mnpodeccuonanbHbIX 00pa30BATENBHBIX OpPTraHU3AIMIX, PEATU3YIOIMINUX
o0pa3oBaTelbHYI0 MPOrpaMMy CpeaHero ooémero oOpa3oBaHUA B Tpenesax
ocoerust OIIOII CIIO nHa 0a3e OCHOBHOrO OOIIEro OOpa3oBaHUs, U3YUYECHHE
y4eOHON AUCHUIUIMHBI «BHONOTUs» UMEET CBOM OCOOCHHOCTH B 3aBHCHUMOCTU OT
npopuisi  npodecCuoHaAIBbHOTO  OOpa3oBaHus, Oa3upyercss Ha  3HAHUAX
OOy4JaromMXcs, TMONMYYEHHBIX TPU M3YYCHUH OWOJOTUH, XUMHH, (PUUKH,
reorpauu B OCHOBHOW LIKOJIE.

[Tpu ocBoennn npodeccuii CIIO u cneumanpHocTel CIIO TexHUUeckoro
npoduis npodeccuoHanbHOro 00pa3oBaHUs OHUOJOTHUS HU3ydaeTcss Ha 0a30BOM
ypoBHe ®I'OC cpennero obmiero odpazoBanusi, mpu ocsoenuu npodeccuit CI1O u
cnenmanbHocTeid CIIO ectecTBeHHOHaydyHOro mpoduis mNpodhecCHOHATHLHOTO
oOpa3oBaHus Ouonorusi uzydaercs Oosiee yriayOJeHHO, Kak npoduiabHas yueOHas
JTUCIUIUINHA, YYUTHIBAIOIIas CHenuuKy OcCBaWBaeMbix Tmpodeccwit  wnu
CHEeUaIbHOCTEH. DTO BBIpAXKAETCS B COAEPKaHUM OOyUEHHUS, KOJIMYECTBE YaCOB,
BBIICTSIEMBIX HA M3yYEHHUE OTJCIbHBIX TEM Yy4eOHOW MUCIUIUIUHBI, TITYOMHE HX
OCBOCHMSI OOydYaronuMucs, OoO0beME U XapakTepe MpaKTUYECKUX 3aHSATHUH,
JEMOHCTpAIlMid, BUIaX BHEAYIUTOPHON CaMOCTOSTENbHONU pabOThl CTYJEHTOB U T.
.

[Ipu ocBoenun cnenuanbHocteidr  CIIO  rymanuTtapHoro  mpodus
npodeCCHOHAIBHOTO 00pa3oBaHMsl OHOJOTHS HM3y4yaeTcss B paMKax y4eOHOH
JUCHMIIIMHBI «EcTecTBO3HAHNEY 00s3aTENbHON MPEIMETHOMN o0acTu
«EctectBennbie Hayku» @I'OC cpeanero oo1iero oopazoBanus.

[Tpu orGope copepxanus yueOHOM MuCHMIUTUHBI «bHOIOTUsS» HCMOIB30BaH
KyJIbTYpOCOOOpa3HbI TOJXO0J, B COOTBETCTBUM C KOTOPBIM OOydYarouiuecs
JOJKHBI YCBOMTH 3HAaHUS U yMEHHsI, HEOOXOIuMble NIl (OpMUPOBAaHUS OOIIEH
KYJIbTYpBI, ONpPENENSIONnIeld aJeKBaTHOE IOBEJCHUE YEIIOBEKa B OKPYKaIoIIeH
cpelie, BOCTpeOOBaHHBIE B )KM3HU U B TPAKTUYECKOM JEATEIbHOCTH.

Ocoboe BHUMaHUE YAENEHO 3KOJOTHYECKOMY OOpa30BaHUIO M BOCIHUTAHUIO
oOyuaromuxcsi,  (HOPMHUPOBAHMIO Yy  HMX  3HaHUH O  COBpPEMEHHOM
€CTECTBEHHOHAYYHOW  KapTMHE  MHpa, I[EHHOCTHBIX  OpHEHTaluH, YTO
CBUJIETENBCTBYET O TYMaHU3AI[UU OMOIOrHYECKOro 00pa30BaHMS.

CopepxaHue y4eOHOW IUCLUMIUIMHBI TpenrycMaTpuBaeT (POPMHUPOBAHUE Y
oOydJarommxcss OOIIEeHAYYHBIX 3HAHUM, YMEHHH W HaBBIKOB, YHUBEPCAIbHBIX
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CrocOOOB JICSATEILHOCTH M KJIIOUEBBIX KOMIICTCHIIMM, BKIIOYAIONIMX YMEHHUE
CpaBHUBATh OMOJOTUYECKHE OOBEKTHI, aHATU3UPOBATh, OIEHWBATh M 000OIIATH
MOJIYYECHHBIC CBEACHUS, YMETh HaxXOJWTh W HWCIOJIb30BaTh HWH(OpMAIMIO U3
Pa3JIMYHBIX UCTOYHUKOB.

3HATH/TIOHUMATH:

- OCHOBHBIE MOJIOKEHUS OMOJIOTMYECKUX TEOpUi (KJIeTOYHAs!, IBOJIIOIMOHHAS
teopus Y. Jlapsuna); yuenne B.M. Bepnanackoro o 6uocdepe; CynHocTh 3aKOHOB
I'. Menpens, 3aKkOHOMEPHOCTEN U3MEHUUBOCTH;

- CTpOoeHUE OMOJIOrMYeCKUX OOBEKTOB: KIJIETKHU; T€HOB M XPOMOCOM; BHUJA U
AKOCUCTEM (CTPYKTYpa);

- CYIIHOCTh OHOJIOTMYECKUX MPOLIECCOB: Pa3MHOXEHHUE, OIUIOAOTBOPEHUE,
JIENCTBUE  HMCKYCCTBEHHOIO U  €CTECTBEHHOro oOTOopa, (¢opMHUpOBaHUE
PUCIIOCOOJIEHHOCTH, 00pa30BaHKUe BUIOB, KPYTOBOPOT BEIIECTB U MPEBpAIICHUS
SHEPTUHU B dKOCHUCTEMax u buocdepe;

- BKJIa/] BBIJIAIOIIUXCS YYEHBIX B pa3BUTUE OMOIOTHYECKON HAYKH;

- OMOJIOTUYECKYI0 TEPMUHOIOTUIO U CUMBOJIHKY;

yMeTh:

- OOBSCHATBH: POJb OMOJIOrMH B (POPMHUPOBAHUM HAYYHOI'O MHPOBO33PEHUS;
BKJIaJ1 OMOTOTUIECKUX Teopuil B dbopmupoBaHue COBPEMEHHOM
€CTECTBEHHOHAYYHON KAapTHUHBI MHUpPA; €IUHCTBO >KMBOW M HEKHUBOW TPUPOJIBHI,
POJICTBO KHBBIX OPraHW3MOB; OTPHUIIATEIHHOE BIUSHUE AJIKOTOJsl, HUKOTHHA,
HApPKOTHYECKUX BEIIECTB Ha Pa3BUTHE 3apOJIbIIlIa YEJIOBEKa; BIUSHUE MYTarceHOB
HA OpraHM3M 4YeJOBEKa, DKOJIOTrHYecKuX (paKTOPOB HAa OPraHU3MbI; B3aUMOCBSI3U
OpPraHU3MOB U OKPY’KAIOIIEH Cpe/bl; MPUYUHBI SBOJTIOINH, U3MEHSIEMOCTH BHUIOB,
HapyIIEHUH pa3BUTUS OPraHU3MOB, HACIEJICTBEHHBIX 3a00JieBaHUM, MyTaluM,
YCTOMYMBOCTU U CMEHBI YKOCUCTEM; HEOOXOJUMOCTH COXPAHEHUSI MHOT000pa3us
BUJIOB;

- pelarh MeMeHTapHble OUOJIOTMYECKUE 3aJaUH; COCTABIATh JIEMEHTapHbIE
CXEMbl CKPELIUBAHUSA M CXEMbI MEPEHOCAa BEIIECTB M YHEPrUM B DKOCUCTEMAX
(uernu muTaHus);

- OIMUCBIBATH 0COOEH BUAOB MO MOP(OIOTUIECKOMY KPUTEPHIO;

- BBISBJISITH TPUCIIOCOOJICHUSI OPraHU3MOB K Cpejlie OOMTaHUs, MCTOYHHUKHU
MyTareHOB B OKpYXarolleil cpene (KOCBEHHO), aHTPONOTCHHbIE H3MEHEHUS B
AKOCHCTEMAaX CBOEH MECTHOCTHU;

- CpaBHUBATH: OMOJIOTMYECKHE OOBEKTHI (Tesla KUBOM U HEXHUBOM MPUPOIBI
0 XMUMHUYECKOMY COCTaBY, 3apOJbIIIM YEJIOBEKAa U JPYTrHX MIICKOMUTAIOIIUX,
IPUPOJHBIE HSKOCHUCTEMBI U arpo3KOCUCTEMbI CBOEW MECTHOCTH), MPOIECCHI
(ECTECTBEHHBI UM MCKYCCTBEHHBIN OTOOp, MOJIOBOE U OECIO0e Pa3MHOKEHUE) U
JIeNaTh BHIBOJIBI HA OCHOBE CPABHEHMUS;



- QHAJIM3UPOBATh W OLICHUBATh PA3JUYHBIC THIOTE3bl CYIIHOCTH KU3HH,
MPOUCXOXKICHUS KU3HU U UYEIIOBEKA, TJI00ANbHBIE SKOJOITMYECKHE MPOOJIEMbl U
NyTH HUX PEIICHUS, MOCIEICTBUS COOCTBEHHON JESITEIBHOCTH B OKpYXaroIIeh
cpene;

- U3y4aTh U3MEHEHUS B DKOCUCTEMAaX Ha OMOJIOTMYECKUX MOJENSIX;

- HaxoJWUTh HHPOpPMAIUI0O O OHOJIOTHYECKUX OOBEKTaX B Pa3IUYHBIX
UCTOYHUKAX (y4eOHBIX TEKCTaX, CIPaBOYHHUKAX, HAYYHO-TIOMYJSPHBIX W3IaHUSX,
KOMITBIOTEpHBIX 0a3ax J[JaHHbIX, pecypcax VHTepHeTa) W KPUTHUECKH €€
OLICHUBATh; UCIOJb30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHHUS B MPAKTHUYECKOU
JESTENbHOCTU Y TTOBCEAHEBHOM JKU3HU JIJIS:

- coOmofeHust Mep NpOo(UIAKTUKU OTPaBICHUM, BUPYCHBIX U APYTUX
3a00eBaHUi, CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHHUE,  aJKOTOJIU3M,
HapKOMaHUs); IPABUJI OBEJCHUS B IPUPOHOM cpeie;

- OKa3aHusl MEepPBOM MOMOIIM MHPU TMPOCTYAHBIX M JAPYrUX 3a00JIEBAHUSX,
OTpaBJICHUU MUIIEBBIMU MPOAYKTAMU;

- OIICHKM DJTUYECKUX AaCIEKTOB HEKOTOPBhIX MCCIIEAOBaHUNA B 00JIaCTH
OMoTeXHONMOrUM (KIIOHUPOBAHKE, HCKYCCTBEHHOE OIUIOJJOTBOPEHUE);

- TOHHMMAaHHUS B3aUMOCBS3W Y4eOHOro TmpeAMeTa ¢ OCOOCHHOCTSMHU
npodeccuit u MPoPECCHOHATILHON JESITEIHHOCTH, B OCHOBE KOTOPBIX JIEKaT
3HAHMS 110 JAaHHOMY y4eOHOMY MpEIMETY.

3. MECTO YYEFHOM JUCIHUILINHBI B YYEBHOM ILJIAHE

VYyebnast maucuuruinHa «buonorus» sBisercss y4eOHbBIM TNPEIMETOM IO
BbIOOPY W3 0oO0s3arenbHOM npenMeTHor obnactu «EcrectBenHble Hayku» OI'OC
cpemHero ooimero oopa3oBaHuUs.

B mnpodeccrnoHadbHBIX 00pa30oBaTENBHBIX OpraHU3AIMAX, pPEATU3YIOIINX
o0pa3oBaTeIbHYI0 MPOrpaMMy CpeaHEro oOmero oOpa3oBaHUS B TIpenesnax
ocoenuss OIIOIT CIIO na 0a3e ocHOBHOro oo6imiero oOpa3oBaHus, ydeOHas
mucriuinHa «buonorus» m3ydaercss B 0011e00pa30BaTEIbHOM IHKJIE y4eOHOTO
miana OIIOIT CIIO na 6a3e OCHOBHOro 00IIEro 0Opa3oBaHMUS C MOJyYCHHUEM
cpennero odmero oopazosanus (IITTKPC, TITICC3).

B yueOnpix mmanax IIIIKPC, IIICC3 wmecto y4eOHON AUCIMILTUHBI
«buonorusi» — B cocraBe 00111€00pa30BaTENbHBIX YUYEOHBIX AUCHMIUIAH 10
BBIOOPY, (opMupyeMbIx U3 00s3aTenbHbIX mOpeaMeTHbiX obmacreit OI'OC
cpenHero obmero odpazoanus, s nmpodeccuit CI10 wu cnenuansHoctet CI10O
COOTBETCTBYIOIIETO MPodusi MpodhecCUOHATBEHOTO 00pa30BaHUsL.



4. PE3YJIbTATHBI OCBOEHUSA YUYEBHOM JUCIUTIIMHBI
OcBoenue conepxaHusi yuyeOHOW aucuMiuivHbl «buomorus» obecrieunBaeT
JTOCTHKEHUE CTYACHTAaMHU CIIEAYIONUX Pe3yJbTATOB!
* IUYHOCHHBIX

—c(OpMHUPOBAHHOCTh YYBCTBA TOPJIOCTH M YBaXEHHA K HCTOPUUA H
JOCTH)KCHUSIM ~ OT€YECTBCHHOHW OMOJIOTMYECKOW HAyKW; TIPEACTABICHUS O
[IEJIOCTHON €CTECTBEHHO-HAYYH O KapTHHE MUPA;

— MOHMMaHUE B3aWMOCBSI3M M B3aHMO3aBHUCUMOCTH €CTECTBEHHBIX HAYK, UX
BIMSIHUSI Ha OKPYXKAWOIIYI0 Cpeldy, OJKOHOMHYECKYI0, TEXHOJIOTHYECKYIO,
COLIMAIBHYIO U ATHUECKYIO C(epbl ACITEIbHOCTH YETIOBEKa;

—CIMOCOOHOCTh MCIONB30BaTh 3HAHMS O COBPEMEHHON €CTECTBEHHO-HAYUHOM
KapTHHE MHpa B 00pa3oBaTelbHOW U MNPO(PECCHOHAIBHON eSTENbHOCTH;
BO3MOKHOCTH HMH(DOPMAIIMOHHOW cpeapl i  O0OECIeYeHHs] TMPOJTYKTHBHOTO
caM0o00pa3oBaHMUs;

—BIIaJICHUE KYJIbTYPOW MBIIUICHUS, CIIOCOOHOCTh K OOOOINECHUIO, aHAIU3Y,
BOCTIpUAITHIO MH(OpManuyi B 0OJIACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE LIETH H
BEIOOPY TyTEH ee TOCTIKEHHS B IpodecCHoHaIbHOM cdepe;

—CIIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOCU JESITEILHOCTH COBPEMEHHBIMH
NPUHIUIIAMA  TOJIEPAHTHOCTH, JHMajora W COTPYAHHYECTBA; TOTOBHOCTH K
B3aMMOJICHCTBUIO C KOJJIEraMH, paboTe B KOJUIEKTHBE;

—TOTOBHOCTh HCIIOJNB30BaTh OCHOBHBIE METOMABI 3aIUTHl OT BO3MOXKHBIX
TIOCIIC/ICTBUN aBapui, KaTacTpod, CTUXUHWHBIX OEICTBUMH;

—o0JlajlaHue HaBbIKaMu Oe30macHoil paboThl BO BpeMs NPOEKTHO-
MCCIIEZIOBATEIBCKOM M JKCIEPUMEHTANIBHON JEeSTEIbHOCTH, TPU HCTIOIb30BAaHUU
1a060paTOpHOTO 00OPYIOBAHHS;

—CIOCOOHOCTh  HCIIOJIb30BaTh MPHOOPETEHHBIE 3HAHWUS © yMCHHS B
NPaKTUYECKON JEATeTbHOCTH U TOBCEAHEBHOW >KU3HU JUISI COOJIIOICHUS MeEp
NpoQUIAKTUKNA OTpPaBICHHUH, BUPYCHBIX W JAPYrux 3a00JIeBaHUU, CTPECCOB,
BPEIHBIX MPUBBIYEK (KYpPEHUS, aJIKOTOJIM3Ma, HAPKOMAHWH ); TIPaBUJI TIOBEJICHUS B
IPUPOTHOMU Cpeie;

—TOTOBHOCTh K OKAa3aHMIO TEPBOM MOMOIIM TPU TpaBMax, MPOCTYAHBIX U
IpYrux 3a00J1€BaHUSAX, OTPABICHUSIX MHUIIEBBIMU MTPOIYKTAMU;

* MemanpeomMemHulx:

— OCO3HaHHE COIMAJBHOM 3HAYMMOCTH CBOEH Mpodeccruu/crnenuantbHOCTH,
o0alaHue MOTHBAIIMEH K OCYIIECTBICHUIO PO ECCHOHATLHON eI TEIbHOCTH;

— TOBBIIEHUE WHTEIUIEKTYyaJbHOTO YPOBHS B TMPOIECCE H3YUYCHHS
OMOJOTUYECKUX SBJICHUM;, BBIIAIONINXCS JTOCTHKEHUN OMOJIOTHH, BOIIEIIINX B
OOIICYETOBEYECKYIO KYNBTYPY; CIOXKHBIX W TMPOTUBOPEUMBBIX IMYTEH pPa3BUTHS
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COBPEMCHHBIX HAyYHBIX B3IJISI0B, HJICH, TEOpWH, KOHIICMIHMA, TUoTe3 (0
CYIITHOCTH W TPOUCXOXKJICHUH KXU3HH, YEJIOBEKAa) B X0/€ PaOOTHI ¢ Pa3IMIHBIMU
UCTOYHUKAMHU MH(POPMAIIHH;

—— CIIOCOOHOCTH OPTaHU30BBIBATH COTPYAHHYECTBO €AMHOMBIIIUICHHUKOB, B
TOM  YUCIE  C UCTIOJIb30BaHUEM COBPEMEHHBIX UH(POPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

—— CTHOCOOHOCTHh TMOHMWMATH TMPUHIIUIBI YCTOWYUBOCTH U MPOTYKTUBHOCTH
KUBOW MPHUPOJBI, IIYTH €€ M3MEHEHUsI 10| BIMSHUEM aHTPOMOTEeHHBIX (haKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaJM3y TJI00adbHBIX JKOJIOTHUYECKUX MPOoOeMm,
BOTIPOCOB COCTOSIHUSI OKPYXKAIOIMICH Cpeibl M PalMOHAIBLHOTO HCIIOIh30BAHMS
IPUPOTHBIX PECYPCOB;

— yMeHue OOOCHOBBIBAaTh MECTO M pPOJIb OHOJIOTMYECKUX 3HAHUU B
NPaKTHYECKON ACSITETbHOCTH JIIOJIEH, pPa3BUTHH COBPEMEHHBIX TEXHOJOTHA;
OTIpEeNATh JKUBBIE OOBEKTHI B TMPUPONE; TMPOBOAWTH HAOMIOMCHUS 32
DKOCHUCTEMaMH C IeNbI0 HMX ONHCAHUS H BBISABICHUS E€CTECTBCHHBIX U
AHTPOITOTCHHBIX M3MEHCHUI; HaXOIUTh M aHAJTN3UPOBATH WH(DOPMAITUIO O YKUBBIX
00BEKTax;

— CIOCOOHOCTHh TPUMEHATH OWOJIOTMYECKHE M DKOJIOTHYCCKHE 3HAHMS IS
aHaIM3a MPHUKJIAIHBIX POOJIEM X03sHUCTBEHHON JCSITEIBHOCTH;

—CIIOCOOHOCTh K CAMOCTOSATEIBLHOMY  IPOBEICHHUIO  HCCIICIOBAHHM,
TIOCTAaHOBKE €CTECTBEHHO-HAYYHOT O IKCTICPUMEHTA, WCIIOJIb30BAHUIO
UH(GOPMAITMOHHBIX TEXHOJOTUN [JIsi pEeIIeHUs Hay4YHBIX U MPO(deCcCUOHATbHBIX
3ajad;

— CIOCOOHOCTh K OILIEHKE ATUYECKUX ACIEKTOB HEKOTOPBIX MCCIIEIOBAHUN B

obyacTi OMOTEXHOJIOrUH (KIIOHUPOBAHHUE, HCKYCCTBEHHOE OILIOJIOTBOPCHHCE);

* HPEOMEMHbBIX:

— c(hOpPMUPOBAHHOCTh MPEJCTABICHUNA O PpOJIM U MeCTe OHOJIOTUU B
COBPEMEHHOW HAy4YHOW KapTHHE MHUpa; TMOHMMAaHHE pOJH OHOJIOTHH B
dbopMupoBaHUU Kpyrozopa M (YHKIIMOHAIBHON TPAMOTHOCTH JJIsI pEIIEHUs
MPAKTUYECKUX 3a/1aY;

—— BIIQJICHUE OCHOBOMOJIAralIIMMHU MOHATHSIMU M TPEACTABICHUSIMHU O
KMBOM TIPUPOJIC, €€ YPOBHEBOM OpraHM3allUd W SBOJIOLMHU; YBEPEHHOE
MOJIb30BaHNE OMOTOTUYECKON TEPMHUHOIOTHEH U CUMBOJIMKOM;

—— BJIQJICHUE OCHOBHBIMH METOJAaMU HAYYHOTO IO3HAHMUS, UCIOJIb3YEMBIMU
npu OMOJIOTMYECKUX HCCIIEAOBAHUSIX JKUBBIX OOBEKTOB M AKOCUCTEM: OTHCAHHUEM,
U3MEpEHUEM, MPOBEECHUEM HaOJIIOICHHI; BBISBICHUE M OIEHKA aHTPOIOT€HHBIX
U3MEHEHUN B IPUPOJIE;
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— c(hOPMUPOBAHHOCTb YMEHHUH OOBSCHSATH PE3yJbTaThl OUOJIOTHYECKUX
AKCIEPUMEHTOB, PEIIaTh AJIEMEHTAPHbIE OMOJIOrMYECKUE 3aa4H;

—  c(hOpPMUPOBAHHOCTh COOCTBEHHOM TMO3UIMU IO OTHOIICHUIO K
Ouosiornueckor MHGopMaIu, NoaIy4aeMoil U3 pa3HbIX UCTOYHUKOB, INI00ATBHBIM
AKOJIOTHYECKUM MTPOoOIeMaM U MyTIM UX PEIICHHUS.

5. COJEPKAHUE YYEBHOM JVCHUTIIMHBI

Beenenue

OObeKT wu3yueHus Ouogoruu — KuBasg npupoaa. [Ipu3Haku KUBBIX
OpPraHU3MOB M HUX MHOrooOpasue. YpOBHEBas OpraHu3alysl XUBOM MPHUPOABI U
sBOoNMOIMS. Meroabpl MO3HaHUS >KUBOW mpuponabl. OOLmME 3aKOHOMEPHOCTH
6uonorun. Ponp 6uonoruu B GopMUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYUHOM
KapTUHBI MUPA U IPAKTUYECKOMN AESTEIBHOCTH JIFOAEH.

3HavyeHue OMOJIOTHH MPU OCBOSHUM MPOGECCHl U CIeUATBHOCTENH CPETHETO
npo¢ecCUOHaIBLHOr0 00pa30BaHUsl.

1. YYEHHME O KJIETKE

XuMu4yeckasi OpraHu3anusi KJeTkH. KieTrka — »iemMeHTapHas >XUBas
CUCTEMAa M OCHOBHasi CTPYKTYpHO-(DYHKIIMOHAJbHAs €AMHHUIA BCEX KHUBBIX
OpPraHHU3MOB.

Xumu4eckass opraHuzanus KieTku. OpraHM4eckMe W HEOpPraHUYECKHue
BEIIECTBA KJIETKM W JKMBBIX OpraHM3MOB. benku, yrieBoxabl, JIMIIHJBI,
HYKJIEMHOBBIE€ KUCJIOTBI U UX POJIb B KJIIETKE.

Crpoenne M (pyHkuMu KJIeTkd. [IpokapmoTndeckue M dyKapuOTHYECKHUE
KJIeTku. Bupycbl kak HekierouHas Qopma XH3HM M HMX 3HaueHue. bopwba c
BupycHbiMU 3a0oneBanusimMu (CIIM/ u np.) [lutornasma u kierouHas MmemOpaHa.
OpraHouibl KJIETKH.

OO0mMeH BeliecTB M NpeBpallleHHE JHEPruM B KJeTkKe. [lnacthueckuil u
sHepreruueckuid oOMeH. Ctpoenne u ¢yHkiuu xpomocoM. JJHK — nHocuTens
HacieAacTBeHHOM wuHpopmarnmu. Perumkanms JIHK. T'en. ['emermyeckuit Koj.
buocunres Oenka.

Kv3HeHHBbI MUK KJIeTKU. KileTku 1 X pazHooOpa3ue B MHOTOKJIETOUYHOM
opranusme. Jupgepenyuposxa kremok. KierouHas Teopuss  CTPOEHHS
OpPraHHU3MOB.

Muto3. IluTtokuHes.

Ilpakmuueckue 3anamusn

Habmoienne KJIeTOK pacTeHUil U KUBOTHBIX MOJ] MUKPOCKOIIOM Ha TOTOBBIX
MUKPOIIPENapaTax, ux ONKUCaHue.

[IpuroroBiieHUE U ONMMCAaHNE MUKPONIPENAPATOB KIETOK PACTCHHM.
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CpaBHeHHE CTpPOCHHUS KJIETOK pPACTEHUM ¢ JKMBOTHBIX 110 TOTOBBIM
MUKpOIIpenapaTam.

2. OPTAHHM3M. PASMHOXEHUNE U MTHAVNBUAYAJIbHOE

PA3BUTUE OPTAHN3MOB
PasmHo:xxenune opranmsmoB. Opranusm — eauHoe I1eioe. MHoroobpasue
OpraHu3MoB. Pa3MHOXXE€HHWE — BaXXKHEUIIEE CBOWCTBO MKHUBBIX OPTraHU3MOB.

[TonoBoe u Gecrnonoe pazmMHOkeHUe. Meito3. OOpa3zoBaHuE MOJOBBIX KIETOK U
OILUIOOTBOPEHHE.

NupuBuayaibHoe  pa3BuUTHe  OpPraHm3mMa. OMOpUOHANBHBIM  3Tam
oHToreHe3a. OCHOBHBIE CTaJuUd HSMOPHOHANBHOTO pa3BuTus. Opeanozenes.
Ilocmambpuonanvroe pazsumue.

CX0ACTBO 3apOJpbIlIEd MPEACTABUTENEH pa3HbIX TPYNI IMO3BOHOYHBIX KakK
CBUJETENBCTBO HX 3BOJIOLMOHHOIO pOACTBa. IIpyunHbIl HapylIeHU B pa3BUTUHU
OpraHHU3MOB.

NuauBuayajibHoe pa3BUTHE 4ejoBeKa. PenpoayKTUBHOE 30pOBBE.
[TocneacTBust BAMSHUS —~ QJIKOTOJs, HUKOTHHA, HApPKOTUYECKUX  BEIIECTB,
3arpsi3HEHMsI CPE/Ibl HA Pa3BUTHE YETIOBEKA.

Ilpakmuueckoe 3anamusn

BolsiBieHME W ONMCAHWE IPU3HAKOB CXOACTBA 3apOJbIIICH 4YeIOBEKa U
JPYIUX MO3BOHOYHBIX KaK JI0Ka3aTEIbCTBO UX 3BOJIOLMOHHOIO POJICTBA.

3. OCHOBBI 'EHETUKHW U CEJIEKII1

OCHOBBI YYeHUSI O HACJEACTBEHHOCTM W HM3MEHYMBOCTH. ['‘eHeTnka —
HayKa O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH WU U3MEHYMBOCTH OpPraHuU3MoOB. I
Menaens — OCHOBONOJIO)KHUK TE€HETUKHU. | eHeThdeckass TEPMHUHOJIOTUS U
CHUMBOJIMKA.

3aKkoHbl TEHETUKH, ycTaHoBJIeHHble [. MenneneM. MoHorubpumHoe u
TUTHOPHIHOC  CKpEIIMBAaHHE  XPOMOCOMHAas  TEOpPHsS  HACJICIACTBEHHOCTH.
Bzaumooeiicmeue cenos. I'enetuka mona. CyennenHoe ¢ NOAOM HACIEO0B8AHUE.
3HayeHHe TE€HETHKU IS CEelNeKUUMM W MeauiuHbl. HaciencTBeHHblE 0O0I€3HU
YeJIOBEKa, UX MPUIUHBI M MPO(PHIIaKTHUKA.

3akoHOMepHOCTH M3MEeHYMBOCTH. HacnencTtBeHHas, WM T€HOTUIIMYECKAS,
U3MEHYMBOCTh. MoauduKkanmoHHas, WId HEHACIEACTBCHHAS, W3MCHUYHBOCTD.
I'eneTruka yenoBeka.

['enetnka w MeaunuHa. MarepuaabHbIE OCHOBBI HACJIEICTBEHHOCTH U
M3MEHYMBOCTH. | €eHeTHKa ¥ 3BOIOIMOHHASA TEOPU. | eHeTHKa MOMYJIS M.

OCHOBBI ceJIeKIMH PACTeHU M, )KUBOTHBIX U MUKPOOPraHU3MOB. [ 'eHeTHKa
— TeopeThueckas OocHoBa cenekuud. (OJoMallHMBaHUE O KUBOTHBIX U
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BbIpAIlIMBAHUE KYJbTYPHBIX PACTEHUN — HA4aJIbHbIC 3TAIllbl CeJIeKUUU. YueHue H.
. BaBuiioBa o 1ieHTpax MHOT000pa3us U MPOUCXOKAEHUS KYJIbTYPHBIX PACTEHUU.
OCHOBHBIE METO/IbI CEJIEKIIMH: THOPUIU3AIMS U UCKYCCTBEHHBIN 0TO0p. OCHOBHBIE
JOCTHKEHUSI COBPEMEHHOM CEJIEKIMU  KYJbTYPHBIX PACTEHHM, JOMAIIHHUX
YKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus, €€ MOCTMKEHHUS W TEPCHEKTUBBI Pa3BUTHUS. ImuuecKue
acnekmuol HeKOMOopbIX docmudiceHuti 8 buomexnonocuu. Knonuposanue srcusommwvix
(npobaembl kKnonuposanus yenoeexka).

Ilpakmuueckue 3anamus

CocTaBieHue MPOCTEHIIUX CXEM MOHOTMOPUIHOTO M JUTHOPUIHOTO
CKpCIIMBAHUSL.

Peuienue renernyeckux 3agad.

AHanu3 peHOTUNMYECKON U3MEHUYNBOCTH.

4. ITPOUCXOXJEHUE 1 PAZBUTUE XXM3HU HA 3EMIJIE.
SBOJIIOUMOHHOE YYEHUE

IIponcxo:xkaenne M HavajJlbHble JITANbI Pa3BUTUS KU3HU Ha 3em.Je.
['vunore3sl MNPOUCXOXKACHUS >KU3HU. M3ydeHHMe OCHOBHBIX 3aKOHOMEPHOCTEH
BO3HUKHOBEHUS, Pa3BUTUS W CYIIECTBOBAHMS >KM3HU Ha 3emiie. Y CIOXHEHUE
YKUBBIX OPTraHU3MOB B MPOLIECCE IBOJIIOLUU.

MHuorooOpa3zue )1UBOro Mupa Ha 3eMJie 1 COBPEMEHHAs €r0 OpraHU3alus.

HcTopusi pa3BuTHSA IBOJIONUOHHBIX Miaeil. 3HaueHue pador K. Jlunnes, XK.
b. Jlamapka B pa3BUTUU DBOJIIOIMOHHBIX HAEH B OHOJOTMU. DBOJIOLHMOHHOE
yuenue Y. Jlapsuna.

EctectBeHHbIil 0TOOp. PONIb 3BOMIOLMOHHOTO y4yeHUs B (QOpMUpPOBaAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHON KAPTUHBI MUpA.

Muxkpo3Boaouusa 4 MakpodBoawouus. KoHuenuus Buaa, ero KpuTepuw.
[lonynsauua - CTPYKTypHass €AWMHULA BHUJIA W 3BOJIOUMH. JIBIKyUIME CHIIBI
sBosmrolMu. CUHTETHYECKass Teopus 3Boironnu. Mukpossomonus. CoBpeMEHHbIE
npencrasienus o BupooOpazoanuu (C. C. YerBepuxon, U. U. IlImanbraysen).
MakposBomtonus. /[okazaTenabcTBa 3BOJIIOUH.

CoxpaneHnue 6uoI02U4E€CKO20 MHO2000pA3Usl KAK OCHO8A YCMOUYUBOCMU
ouocgpepvl u npoecpeccusnozo ee pazeumus. llpUduHBI BBIMHpPAHUS BHJIOB.
OCHOBHBIE HaNIPABJIEHUS YBOJIFOLIMOHHOrO IIporpecca. buosornueckuil mporpecc u
OMOJIOrMYECKUI perpecc.

Ilpakmuueckue 3anamus

Onucanue ocoOelt 0JTHOTO BUIa 10 MOP(HOIOTrHYECKOMY KPUTEPHIO.

[Ipucnocobnenre OpraHu3MOB K pa3HbIM cpenaM oOWTaHus (BOAHOM,
HA3€MHO-BO3/1yIITHOM, MIOYBEHHOMN).
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Ananus u OLICHKA pa3/IMYHbIX T'MIIOTE3 IMPOUCXOXKACHUS JKU3HU.

5. TPOUCXOXAEHUE YEJIOBEKA

AHTpOmorene3. Opomouuss npuMaroB. COBpPEMEHHBIE THUIOTE3Bl O
IIPOUCXOKIECHUN

yesoBeKka. JlokazaTenbCTBa POJCTBA YEJIOBEKAa C  MIIEKONUTAIOUIUMU
KUBOTHBIMH. DTaIbl 3BOJIFOLIMU YEJIOBEKA.

Yesaoseyeckne pacbl. POICTBO M €IMHCTBO NMPOUCXOXKIACHUS YEIOBEUECKUX
pac. Kpurnka pacuzma.

Ilpakmuueckoe 3anamue

AHaJIN3 ¥ OLIEHKA Pa3JIMYHbIX TUIIOTE3 O IPOUCXOKIECHNUN YEI0BEKA.

6. OCHOBBI 5KOJIOT'HN

JKOJIOTUS — HAYKa 0 B3aMMOOTHOIIEHHSIX OPTraHU3MOB MKy c000i M
OKpYKaKouen

cpenoil. Dkosiorudyeckue (HaKTOphbl, UX 3HAUYCHUE B KU3HU OPTraHU3MOB.
DKOJOTUYeCcKre CUCTeMbl. BupoBas v MpoCTpaHCTBEHHAsS] CTPYKTypa IKOCUCTEM.
[TuieBbie CBA3M, KPYrOBOPOT BEIIECTB M MPEBPAILIEHUE SHEPTUH B SIKOCHCTEMAX.
MexBU10BbIE B3AUMOOTHOIIECHHUS

B DKOCHUCTEME: KOHKYpPEHLUs, CHUMOMO3, XWIIHUYECTBO, IAPA3ZUTHU3M.
Ipuuunvr ycmotiuueocmu u cmenwvt sxocucmem. Cykyeccuu. VICKyCCTBEHHBIE
COO0OIECTBA — arpo’IKOCUCTEMBI U YPOOIKOCUCTEMBI.

buocdepa — ruodaabHas 3xkocucrema. Yuenne B. U. Bepnanckoro o
ouocepe. Ponp xuBBIX oOpraHusmMoB B Ouocdepe. buomacca. Kpyrosopor
BOXHEHIIMX OWOTreHHBIX JJIEMEHTOB (Ha MpUMeEpe yriepoja, a3oTa U Jp.) B
ouocdepe.

buocdepa u yesnoBek. M3menenus B Ouocdepe. [locnencTus nearenbHOCTH
YEJI0BEKa B OKpYXKarollen cpeae. Bo3aeiicTBrue mpoOM3BOACTBEHHON JESITENTBHOCTH
Ha OKPYXaIOIIyI0 cpelay B oOmacTu cBoeil Oymymei mpodeccuu. InobanbHuie
9KON02UYeCKUe NpoodIemMbl U NYMU UX PeUleHUs.

DKOJI0rusl KaK TEOPETUYECKass OCHOBA PAllMOHAIBHOIO MPUPOJOIOIb30BAHMS
u oxpanbl npupoasl. Hoocdepa. IlpaBuna moBenenus drofei B OKpyxkKarolien
IPUPOJHOM CpENE.

bepexHoe oTHOIIEHNE K OMOTOTHYECKUM 00bEKTaM (paCTEHUSM U >KUBOTHBIM
U UX COOOIIECTBAM) U UX OXpaHa.

Ilpakmuueckue 3anamusn

Onucanue aHTPONMOTE€HHBIX W3MEHEHHUHW B €CTECTBEHHBIX MPHUPOIHBIX
naumadTax cBoei MECTHOCTH.
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CpaBHUTEIBHOE OIMCAHUE OJHONW M3 ECTECTBEHHBIX NPHUPOJHBIX CHUCTEM
(Hanmpumep, Jeca) U KaKOM-HUOYIIb arpodKOCHUCTEMBI (Hampumep, MIIEHUYHOTO
TIOJISA ).

Cocmaenenue cxem nepeoauyu 6ewjecme u SHepeUU NO Yensam NUMAanus 8
NPUPOOHOLL IKOCUCHEME U 8 A2POYEHO3e.

Onucanne W MPAKTUYECKOE CO3JaHUE HCKYCCTBEHHOW  AKOCHCTEMBI
(mMpecHOBOIHBIN aKkBapuyM). PellieHne 3K0JI0rn4ecKux 3aaad.

7. BUOHUKA
buonnka kak OJHO M3 HamnpaBJeHUH OHOJOrMM M KHOCPHETHKH.
PaccmoTrpenune 6moHnkoil oco0eHHoctelr Mopho-(hU3noI0ruyecKor opraHu3aluu
KUBBIX OpPraHW3MOB M UX HCIONB30BaHHUA [UISl CO3/IaHUS COBEPLIEHHBIX
TEXHUYECKUX CHCTEM M YCTPOMCTB II0 aHAJOTMU C JKUBBIMM CHCTEMaMHU.
Ipunyunvt u npumepsvl UCNONL30BAHUA 6 XO3AUCMBEHHOU O0eAMeNbHOCIU TH00ell
MOPPO-DYHKYUOHANBHBIX Yepm OP2AHU3AYUU PACMEHULL U HCUBOMHDBIX.

IIpumepHbie TeMbl pedepaToB (T0KIAT0B), HHANBUAYATbHBIX IPOEKTOB.

» Kinerounas teopust CTpO€HHs OpraHn3MoB. VcTOpust 1 COBPEMEHHOE COCTOSHHUE.

* HacnenctBennas nndopmaius v nepenaya ee u3 MoKOJICHHUS B TTOKOJICHHUE.

* J[pamMaTudecKre CTpaHULBI B HCTOPHUH PA3BUTHS T€HETHUKHU.

* Ycnexu COBpEMEHHOM I€HETUKU B MEIULIMHE U 3{paBOOXPAHEHUH.

* Hcropus pazBuTHs 3BONONMOHHBIX naen 10 Y./lapBuHa.

* «Cucrema npupozs» K.JIunHes u ee 3HaueHUe 1715 pa3BUTHsI OUOJIOTUU.

* CoBpeMEHHBIE MPECTABICHUS O MEXAHU3MAaX M 3aKOHOMEPHOCTSX SBOJIFOLINU.

» CoBpeMEHHbIE MPENCTABICHUS O 3apOXKJIECHUU KU3HU. PaccMoTpeHue u oueHka
Pa3JIMYHBIX TUIIOTE3 IIPOUCX OXKICHUS.

» CoBpeMEHHBIN 3Tall pa3BUTHUS 4elloBeuecTBA. UenoBeueckue packl. OMacHOCTh
pacusma.

* BosgeiictBue YenmoBeka Ha IPUPOAY HA pPa3IMYHBIX dTanax pa3BUTHUSA
YeJI0BEUYECKOro 00IIeCTBa.

* BiinsiHue OKpy’Karolle Cpepl U ee 3arpsi3HEHUs Ha Pa3BUTHE OPTaHU3MOB.

* BnusiHue KypeHwus, ynoTpeOJieHHs alKoroyisi U HAapKOTUKOB POJUTENSIMU Ha
IMOpPUOHATBHOE Pa3BUTHE PEOCHKA.

* Butamunsbl, (epMeHTHI, TOPMOHBI M MX POJb B opranusme. Hapymenus npu ux
HEJ0CTaTKE U U30BITKE.

* [IpyunHBI ¥ TPaHULIBI YCTOMYHUBOCTU OHOChEpPHl K BO3JEUCTBUIO JNEATEIHLHOCTH
JIIOIeH.
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* buoieHo3sl (3KOCUCTEMBI) PA3HOIO YPOBHA U HUX COMNOAYMHEHHOCTh B
rJ100aIbHON

aKocucteme — ouocdepe.

* BugoBoe u »sKonorumueckoe pasHooOpasue OHMOLEHO3a KaK OCHOBAa €ro
YCTOWMYMBOCTH.

* IloBbllIeHME MPOAYKTUBHOCTH (POTOCHMHTE3a B MCKYCCTBEHHBIX 3KOJIOIMUECKUX
CUCTEMAX.

* Paznuunbie 3K0IOrMUecKue MUPaMUIbl 1 COOTHOLIEHUSI OPTraHU3MOB Ha KaXK0M
179

CTYIICHHU.

* Ilyrm mnoBbllIeHUs OHOJOTMYECKOW MPOJYKTUBHOCTH B HMCKYCCTBEHHBIX
JKOCUCTEMAX.

* Ponb mpaBUTENbCTBEHHBIX U OOIIECTBEHHBIX AKOJOIMYECKUX OpraHu3aluii B
COBPEMEHHBIX PA3BUTHIX CTPAHaX.

* PanuonanbHOE€ UCHOJNB30BAaHUE U OXpaHa HEBO30OHOBISIEMBIX MPUPOHBIX
pecypcoB (Ha KOHKPETHBIX TPUMEPAX).

¢ OmnacHocTh TIJ00aNBHBIX HapylieHud B Ouocdepe. (O30HOBBIE <«IBIPHIY,
KHUCIIOTHBIE

JOKJM, CMOTY U UX NPEAOTBpaIECHUE.

* DKOJIOTUYECKHE KPU3HUCHI U dKOoJorndeckue karactpodsl. [IpenorBpamienue ux
BO3HUKHOBEHHUS.
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6. TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzaru comepxaHusi 00IIe00pa3oBaATENHHON Y4SOHOW NUCTIUTUIUHBI
«buonorus» B mpenenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOTO OOIIETO
oOpa3zoBaHus ¢ noirydyeHueMm cpensero oomiero oopaszoanus (ITITKPC, TIICC3)
MaKCuUMajbHas ydeOHas Harpys3ka oOydaromiuxcsi cocrariser 108 vacos, u3 HuX
aynutopHas (oOs3aTenbHas) yuyeOHas Harpy3ka oOOydYarollUXcCsi, BKJIHOYas
NPAKTUYECKUE 3aHATUSA, -/2 daca, BHEAyIMTOpPHAas CaMOCTOsITeNbHas pabora
oOyyaromuxcst — 36 4acos.

Bun yue6Hoi1 paboThl KonnuectBo yacoB
AyIuTOpHBIE 3aHATHSL. Conepxxanue

o0y4YeHHUsl

BBeneunune 2
1. Yuenue o kieTke 10
2.0pranusm. PazMHOxkeHue u 3
WHIMBUIYaTbHOE PA3BUTHE OPTaHH3MOB

3. OCHOBEBI T€HETUKHU U CEJIEKIINN 16
4. IlpoucxoxJIeHHEe W pPa3BUTHE J>KU3HA Ha 16
3emiie. DBOJTIOIMOHHOE YUCHUE

5. IlpoucxoxeHne yenoBeKa 6
6. OCHOBBI PKOJIOTHH 12
7. buonuka 2
Htoro

BHeayauTopHass caMoCTosSITeNIbHasE —padora:

IOJIrOTOBKA JIOKJIaJ10B, COOOIIEHNH,

HHAUBUAYAJIIBHOI'O ITPOCKTA.

[IpomexxyTounas arrecranus B popme auddepeHmpoBaHHOr0 3a4€Ta

Bcero | 108
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2.2. TemaTudeckuii IJIaH U cojep:kanue yueoHou qucuunianubl OY/1.15 buosorus

HaumenoBanmue Conep:xxaHue y4eOHOro MaTepuasia, JJadopaTopHbie U NPaKTHYECKHe PAa00ThI, CAMOCTONATEIbHAS Oo6bem YpoBeHnb
pa3iesioB U TeM padoTa 00y4armmxcs, KypcoBasi padora (IpoeKr) 4acoB OCBOCHMS
1 2 3 4

Beenenne. 2 -
Beenenue. buonorus kak | Coaep:xaHue y4eOHOro MmarepuaJjia: 2 1
HayKa. YpOBHU 1 | Beeaenue. CymHOCTb XHU3HHU U TTpo0IeMa MpOUCXoxaeHUs Ku3HU. Mcropus 6uonorun. CTpykTypa
OpraHHu3aluy KUBOMI U 3amaud obuieit Omonoruu. CBOWCTBA KMBBIX OpraHu3MoB. OCHOBHBIE YPOBHHM OpraHU3aINH
Matepun. Kpurtepun xu3Hu. [IpaBuia nosegeHus B npupoje, 0EpesKHOro OTHOMIEHHS K OMOJIOTHYeCKUM 00BEKTaM.
KUBBIX CUCTEM. CamocrosiTesibHasA padoTa 00y4aroLIUXCH 4

ITonroroBka coobmieHnit Ha TeMy: «Beiaronuecs yaeHbIe-0n0IOTH.

Pa3znen 1. YueHue o KJeTke 10
Tema 1.1. Xumnueckas Copepxanue yueOHOro MmaTepuaJia: 1 1
OpraHu3aIus KIETKU. 1 | Knetka - snemeHTapHas )kKMBasi CUCTEMa M OCHOBHAsI CTPYKTYPHO-()YHKIIMOHAJIbHAS €MHUIIA BCEX

JKUBBIX opraHu3MoB. Kparkas uctopust msydeHus kieTkd. Heopranuueckue BelECTBA KIIETKU.
Opranuueckue BEIecTBa KIETKH. YTJIEBObL, JIUMUbI, OCIKH, HyKJIEHHOBbIE KHCIOTHI U UX POJIb B

KIIETKE.
IIpakTH4eckoe 3aHATHE: 1
1 | Xumuueckue BemecTBa KICTKU U UX 3HAUCHHE.
Tema 1.2. Coaep:xxanue y4eOHOro MmaTepuaJa: 2 1
Crpoenue n Qpynkuuu 1 | IpokapuoTuyeckue U dyKapuoTuyeckue kieTku. [{utornazma u kinetounas Mmemopana. OpraHou bl
KJIETOK. KJIeTKU. Bupycel u ux 3nauenue. bopr0a ¢ BUpycHbIMH 3a00J1€BaHHUSIMH.
IlpakTH4YeckHe 3aHATHSA: 2

1 CpaBHeHI/Ie CTPOCHUS KIICTOK paCTeHI/Iﬁ H JKUBOTHBIX I10 TOTOBBIM MUKPOIIpCIIapaTam.

CamocrosiTesbHast padora odydarwmmxcs (Ha BbIOOP): 4
[ToAroToBUTH COOOIIEHUS O CTPYKTYPHBIX OPraHOUAAX KIIETOK.

[TonroroBuTh coodIIeHUE 0 HanboIee onacHbIX BUpycHbIX 3a0oneBanusx: CIIN e, nuxopanke D060m1a u
JIPYTUX, 0 Mepax 00pbOBI M MPOGMIAKTUKN BUPYCHBIX 3a00JI€BaHNI B OCEHHEE-3UMHHI TIEPUO/I.

Tema 1.3. Coaep:xxanue y4eOHOro MmarepuaJia: 1 2
OOMeH BelecTB u 1 | IInactuyeckwmii u sHepreTrueckuit ooMeH. Ctpoenue u pynkuun xpomocom. JJTHK. Permukarmst
DHEPIUU B KIIETKE. JIHK. T'en. I'enetnueckwii koj. bruocunTes Genka

IIpaKkTHYeCKOe 3aHATHE: 1

1| Pemenwne 3a1a4 o MOJEKYJISIPHONW OMOJIOTH.
Tema 1.4. Copepxanue yueOHOro MmaTepuaJa: 2 1
JKu3HEHHBIN UK 1 | Knetku u ux pazHOOOpa3ne B MHOTOKJIETOYHOM opranu3me. JuddhepeHmpoBKa KIETOK.
KJICTKH. Kiierounas Teopust crpoenust opraunzMoB. Muto3s. [{lutokunes.
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CamocTtosiTesibHast padoTa 00y4YaIOIIMXCH: 4
[TonroroButh coobmenue: KnetouHass Teopusi CTpoeHHs opraHu3MmMoB. lcropus U COBpPEeMEHHOE
COCTOSIHHE.
Pasnen 2. Opranusm. PazMHoKeHHe U MHANBHIYAJbHOE PAa3BUTHE OPTraHU3MOB. 8
Tema 2.1. Pasmuoxxenne | Cogepaanue yuedHOro MaTepuajia: 4 1
OpraHU3MOB. 1 Opranusm - equHoe 1enoe. Pazmuoxenue, Buasl. Meiios.
2 O6pa3oBaHue MOJIOBBIX KJIETOK M OIJIOJIOTBOPCHHE.
Tema 2.2. Copaepxanue yueOHOro MmaTepuaJia: 3 1
NupuBuayanbHOE 1 | Onrorene3. OMOpHOHANBHBI ¥ MOCTIMOpUOHANbHBIA mepuoa. OpraHoreHe3. [lpuunnsbl
pa3BUTHE OpraHHU3Ma. HapYIICHUN B Pa3BUTHH OPraHU3MOB.
2 | NnguBunyanpHOE pa3BUTHE 4YelOBeKa. PempoaykTuBHOE 370poBbe. [locnmencTBus —BIMSHUA
aJIKOTO0JIsl, HUIKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arps3HEHUS CPEIbl HAa Pa3BUTEE YEIOBEKA.
IIpakTH4Yeckoe 3aHATHE: 1
1 | BeisiBieHME © ONMUCAaHUE CXOACTBA 3apOJBIIICH dYeNoBeKa W JPYrUX IO3BOHOYHBIX Kak
JTIOKA3aTeJIbCTBO X HBOJIFOIIMOHHOTO POJICTBA.
CamocTtosiTesibHasi padoTa 00y4YalOIINXCH: 4
Pemennie unm coctaBieHHEe KPOCCBOPAOB Mo pasneny «Opranu3m. PasMHOKeHUE W WHIUBUAYATbHOE
pa3BUTHE OPTAHU3MOBY.
Pa3gen 3. OCHOBEBI T€HETHKHU U CeJICKIMH. 16
Tewma 3.1. ConepxkaHue y4e0HOro MaTepuaJa: 8 1
3aKOHOMEPHOCTH 1 | I'enetuka — Hayka O 3aKOHOMEPHOCTSAX HACTEJACTBEHHOCTH W W3MEHYHMBOCTH. | eHeTHdeckas
HACJIEICTBEHHOCTH. TEPMHUHOJIOTHS 1 CHMBOJIHKA.
3aKkoHBI T€HETUKH ycTaHOBJIeHHBIE ['. Menaenem. MoHoruOpuaHOe U TUTHOPUTHOE CKPEIIUBaHUE.
XpOMOCOMHasi TEOpUsI HACJIEICTBEHHOCTH. B3anmMo1eiCTBHE TEHOB.
4 | I'eneruka mnona. CuemeHHOE C TOJOM HacieloBaHHE. 3HAUYE€HHWE TE€HETUKU Ui CEJEKUUU U
MeauiHbl. HacneacTBeHHble 001€3HH YelloBeKa, IPUYUHBL.
IIpakTH4Yeckoe 3aHATHE: 2 1
1 \ Pemenne reHeTHUeCKUX 3a7a4.
Tewma 3.2. Copepxanue yueOHOro MmaTepuaJia: 2 1
3aKOHOMEPHOCTH 1 | HacnmenctBeHHas WM TEHOTHUIHMYECKAas W3MEHYMBOCTh. MoaupuKanuoHHas W3MEHUYHUBOCTD.
U3MEHUYUBOCTH. I'enetuka yenoBeka. ['eHeTmka W MeaunuHa. MaTepuanbHble OCHOBBI HACJIEICTBEHHOCTH U
M3MEHUYMUBOCTH. | '€HETHKA NOMYJISLIMIA.
IIpakTHYeckoe 3aHsATHE: 2
1 AHanu3 peHOTUNTNYECKOW N3MEHYUBOCTH.
Tewma 3.3. CopaepxxaHue yueOHOIro MaTepuaJia’ 2
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OCHOBBI CEJIEKIINH.

1 | I'enetuka — TeopeTHueckass OCHOBa ceileKuud. OJOMalIHUBAHUE >XUBOTHBIX M BBIpAI[MBAHUE
KyJbTYPHBIX PAacTeHUN — HayajdbHble STamnbl ceinekuuu. Ydyenue H.M. BaBwioBa o meHTpax
MHOTOO0Opa3usi M TPOUCXOXKICHHUS KYJIbTYPHBIX pacTeHuil. Meronbl cenekmuu. JlOCTHKCHHS
ceneKkny. bUoTexHoIorus, ee TOCTUKEHUS U IEPCIEKTUBBI PA3BUTHSI.

CamocTtosiTesibHasi padoTa 00y4YalOIIMXCH: 6
IToaroroBka mpe3eHTanMu /sl BBICTYIUIEHHSI B rpynme: ['eHeTnyeckue 3a00JieBaHUS YEIIOBEKA.
Knonuposanue. Cuamckue OJIU3HEIBL.
Pa3pnea 4. Ilpoucxoxkaenne u pa3BUTHE JKM3HH HA 3emJie. JBOJIOIMOHHOE YYEHHeE. 16
Tema 4.1. Coaep:xxanue y4eOHOro MmarepuaJjia: 3 1
[Ipoucxoxnenue u 1 | 'umore3bl mpoucxoxnaeHus >ku3HU. OCHOBHBIE 3aKOHOMEPHOCTHM BO3HHUKHOBEHHUS, Pa3BUTUS H
HAYalbHBIC TATbI CYILIECTBOBAHMSI )KU3HU Ha 3eMII€.
Pa3BUTHS )KU3HU HA 2 | Pa3Butne xxu3nu Ha 3emie. [lepuoasl. MHOTOOOpa3ue )KMBOTo MUpa Ha 3eMJie B COBPEMEHHAs €ro
3emiie OopraHu3anus.
IIpakTHYeCKOoe 3aHsATHE: 1
1 | Ananus v olleHKa pa3INYHbIX TUIOTE3 MPOUCXOXKACHHUS )KUZHU.
Tewma 4.2. Uctopus ConepxaHue y4e0OHOro MaTepuasa: 4 1
pa3BUTHS 1 | PasButue sBomonMoHHbIX uaed. 3naueHwe pador K.JIunnes u XK.b.Jlamapka. DBomronuoHHOe
SBOJIFOLIMOHHBIX UICH. yuenue Y.J/lapBuna. EctecTBeHHbII 0TOOp. POib 3BONIONMOHHOTO ydeHHs B (OPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO - HAYYHON KapTHHBI MHpA.
Tema 4.3. Copepxanue yueOHOro MmaTepuaJia’ 7 1
Muxkpo3BoTIOIHS U 1 | Konuenuus Buaa, ero kpurepuu. [lomynsius- cTpykTypHas eIMHULA BUIa U 3BOJIIOLUH.
MaKpOIBOJIFOLIHAL. 2 | JIBwkymue cuibl 3Bomrony. CHHTETHYECKAsT TEOPHSI YBOIIOIUH.
3 | Mukpossommoniusi.  BuymooOpa3oBanue. CoBpeMeHHBIC MPEACTABICHUS O BHIO00PA30BaHUH.
MakposBosronus.
4 | JlokazatenbcTBa 9Bomonud. CoxpaHeHHE OHOJOrMYECKOro MHOrooOpasust Kak OCHOBa
ycrounBoctd  Ouoceprl. [IpuumHbl BeIMHpaHUST BUIOB. buonormyeckuii mporpecc u
OMOJIOTMUECKUI perpecc.
IIpaKkTHYECKOE 3aHATHE: 1
1 \ N3yuenune nmprucnocoO0IeHHOCTH OPTaHNU3MOB K Cpejie OOUTaHUS.
CamocTtosiTesibHast padoTa 00y4alOIIUXCH: 4
CocraBienune kpoccBopaa mo pasgeny «lIpoucxoxneHune u pa3BUTHE JKM3HM Ha 3eMIe.
DBOJIIOUOHHOE YYCHUE.
Pa3znea 5. Ilpoucxoxaenue yejioBeka. 6
Tema 5.1. ConepxaHue yue0HOro MaTepuasa: 5 1
AHTpOIOreHes. 1 | DBomonus npumaroB. COBpeMEHHbIE TUTIOTE3bI O MPOUCXOKICHUN YETIOBEKa.

YenoBeueckue pachl.

2 I[OKEB&TGJ'IBCTB& POoACTBA YCJIOBEKA C MIICKOIIUTAIOIIUMU JKMBOTHBIMHU. OTanel OBOJJIIOIIUH YCJIOBCKA.
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3 | PoacTBO M eIMHCTBO IPOMCXOXKICHHS YeoBeUecKHX pac. Kputnka pacusma.

IIpakTH4YecKOe 3aHATHE! 1
1| AHanu3 u olleHKa pa3JIUYHbIX THIOTE3 O MPOUCXOKICHUH KU3HU U YEJIOBEKa.
CamocTtosiTeibHast padoTa 00y4aroImmXxcs: 4
IToaroroBurs cooOmenne: COBpEMEHHBI JTall pa3BUTHUA YelloBedecTBa. UeoBEUYECKHE pachl.
OnacHOCTh pacu3Ma.
Pa3znes 6. OCHOBBI 3K0JIOTHH 12
Tema 6.1. Dxonoruss — Coaep:xxaHnue y4eOHOro MmatepuaJia: 4
HayKa o 1 Okonornyeckue (pakTopsl, UX 3HaYEHUE B )KU3HU OPraHU3MOB. DKOJOTHYECKHEe CUcTeMBbl. BuioBas
B3aMMOOTHOLICHHAX U TIPOCTPAaHCTBEHHAsl CTPyKTypa »JKOcUCTeM. lIuieBble CBS3M, KpPYrOoBOpPOT BELIECTB U
OpPraHU3MOB MEKIY IIPEBPAILICHUE DHEPTUU B DKOCUCTEMAX.
COo00li M OKpYyKaromen 2 MexBUIOBbIE B3aUMOOTHOIIIEHUSI B OJKOCHUCTEME: KOHKYpPEHIHMs, CHUMOHO03, XHUIHUYECTBO,
Cpemoii. napasutu3M. IlpuumnHsl ycroiuMBocTM U cMeHbl 3kocucteM. Cykneccuu. MckyccTBeHHbIE
co0011ecTBa — arpo3KOCUCTEMBI U YPOOIKOCHCTEMBI.
IIpakTH4eckoe 3aHATHE: 2
1 CocraBieHne cxeM Nepeauy BEIIECTB U SHEPTUHU 10 LENSAM MUTaHUs B IPUPOJIHON IKOCUCTEME U
B arpoLecHO3e.
Tema 6.2. buochepa — | Conepxxanne yuedOHOro MaTepuasia: 2
rinobaneHas skocucrema. | 1 | Vuenne B.M.Bepraackoro o Ouocdepe. Ponb kuBbIX opranmsmMoB B Ouocdepe. buomacca.
KpyroBopoTt BaykHeHIITMX OMOTEHHBIX AJIEMEHTOB (Ha MpUMeEpe yriiepojaa, a3oTa u Ap.) B Ouocdepe.
W3menenus B 6uocdepe.
Tema 6.3. buocdepa u Copepxanue yueOHOro MmaTepuaJa: 2
YEIIOBEK. 1 | IlocnencTBusl AEATENBHOCTH 4YEJIOBEKAa B OKpYyXKarollel cpene. BoznelicTBue NMpon3BOJICTBEHHOU
JEeATeIbHOCTH Ha OKpPYXKAaIoLIyl0 cpeay B oOnacTu cBoeil Oyaymiedt mpodeccun. I'mobanbHbIE
HKOJIOTUYECKHE TPOOJIEeMbl M TYTH WX pEHIeHHA. OKOJOTHS KaK TEeopeThdecKas OCHOBA
palMOHAIBHOTO IPUPOAONOIL30BAHUS U 0XpaHbl pupoabl. Hoocdepa. IlpaBuna noseaeHus nonei
B OKpYXaroliei npupoaHoi cpene. bepexxHoe oTHoOIIEHNE K OMOJIOTHYECKUM 00BEKTaM (pacTeHUSIM
Y JKUBOTHBIM U MX COOOIIIECTBaM) U MX OXpaHa.
IIpakTH4eckoe 3aHATHE: 2
1 | Pemenue 3K0JIOrMUECKUX 3a]a4.
CamocTtosiTeibHas padoTa 00y4aroImmuXxcs: 6

IMoaroroBka coodmenunsi (Ha BLIOOP):

Ponp mpaBUTENBCTBEHHBIX M OOIIECTBEHHBIX SKOJIOTHYECKHX OPTaHM3alUii B COBPEMEHHBIX Pa3BHUTBHIX
cTpaHax. PaiyoHaTbHOE WCHOJNB30BAaHWE U OXpaHa HEBO30OHOBISIEMBIX IPUPOAHBIX PECYPCOB.
OmnacHocTh TI00aNbHBIX HapymeHuid B Ouocdepe. O30HOBBIC «IIBIPBD», KUCIOTHBIE JOXKIH, CMOTH U UX

MMpCaAOTBpAlICHUC. DKOJIOTHYECKHE KPpU3HUCBI W OJKOJIOTHYCCKHC KaTaCTpO(I)LI. HpeI[OTBpaH_[eHI/Ie Hux
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‘ BO3HHUKHOBCHUA.

Pasnen 7. buonnka 2
Tema 7.1. Copepxanue yueOHOro MmaTepuaJia: 2
bronunka xak ogHO U3 1 | Paccmorpenme OHMOHHMKON OcOOeHHOCTEH MOpPPO - (PHU3HONOTHYECKONW OpraHW3allMd HKHUBBIX
HarnpaBJICHUN OUOJIOTUU OpPTraHM3MOB M MX WCIIOJB30BAHUS JUISl CO3/IaHUSI COBEPUICHHBIX TEXHUYECKUX CHCTEM M YCTPOMCTB
u KI/I6epHeTI/IKI/I. 10 aHaJIOIMu C KHUBBIMH CUCTEMaMU. HpI/IHIH/IHBI U OpUMEPBLI UCIIOJB30BaHUA B XO3SIMCTBEHHOM

JeSITEIbHOCTH JIF0Ie MOp(o-()yHKIIMOHAIBHBIX Y€PT OPraHU3allii PACTCHUH 1 )KUBOTHBIX.
ITpome:xyTounas JuddepennmpoBaHHOTro 3a4ET
aTTecTanus
Bcero 108
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7. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJBHOCTHU OBYYAIOIIIUXCA

Conepxanue XapakTepucTUKa OCHOBHBIX BHJIOB YU€OHOM JIEITEIHHOCTH
oOy4eHus oOyyaromuxcst (Ha ypoBHE YUEOHBIX JIEHCTBUI)
BBenenue O3HakomIIeHHE ¢ OMOJTOTHIECKUMH CUCTEMaMHU Pa3HOTO YPOBHS:

KJIETKOM, OPTaHU3MOM, IOMYJISIIIUEH, SKOCUCTeMOM, Ouochepoil.
Omnpenenenue ponu O6MoaOruv B (HOPMHUPOBAHUM COBPEMEHHOM
€CTECTBCHHOHAYYHOM  KapTHHBI MHpPa M  NPAKTHYECKOU
NEesITEJILHOCTH JIIOAEH.

OOydyeHue COOMIOEHUIO TIPaBUJ TOBEICHUS B TPHUPOJE,
OepeXHOMY  OTHOIIEHMIO K  OHOJOTrMYECKUM  OOBEKTaM
(pacTeHUsIM U )KUBOTHBIM M X COOOIIIECTBAM) U UX OXpaHe

Y4yeHue 0 KJIETKE

Xumuueckas YMeHne npoBOAUTh CPABHEHUE XUMUYECKOW OpraHU3auu
OpraHu3alus KIeTKH |KHUBBIX U HEXKUBBIX 00beKTOB. [lomydyeHue npeacTaBieHus o
POJI OPTAaHUYECKUX U HEOPTAaHUYECKHUX BEIIECTB B KIIETKE.

Crpoenue u ¢yHkiuu|M3ydeHue  CTpoeHHS  KJIETOK  DYKapuoOT, CTPOEHUA U
KJIETKH MHOT'000pa3ust KJIETOK PACTEHUM M )KUBOTHBIX C IIOMOIIBIO
MHKpPOIPEINAPATOB.

HabOmroneHne KiIeToKk pacTeHUH W KUBOTHBIX IO MHUKPOCKOIIOM
Ha T'OTOBBIX MUKPONpPEINaparax, uX OMUCaHUE.

[IpuroroBaeHne W  ONKWCAHWUE MHUKPOIPENAPATOB  KJIETOK
pacTECHUH.

CpaBHEHME CTPOECHHUS KIIETOK PACTEHUN U )KUBOTHBIX 10 TOTOBBIM

MUKpONpenapaTam.

OOmeH BemecTB M| YMEHHUE CTPOUTH CXEMBbI YHEPTreTUYECKOro oOMeHa U OMOCHUHTE3a

MpeBpalleHne oenka.

SHEPIrUH B KJIETKE [Tonyuenue mpencraBiaeHUss O MPOCTPAHCTBEHHOW CTPYKType
oenka, monekyn JJHK u PHK

JKu3HeHHBIH k1| O3HaKOMIJIGHHE C KJIETOYHON TEOpHE CTPOSHUSI OPTaHU3MOB.

KIIETKU YMeHHe CaMOCTOSITENTbHO HCKaTh JOKa3aTelbCTBa TOTO, YTO
KJIeTKa — OJJIEMCHTapHas »JKWBas CHCTEMa M OCHOBHAas

CTPYKTYpPHO-(YHKIIMOHATbHAS €IMHUIIA BCEX KUBBIX OPTraHU3MOB

OPT'AHU3M. PA3MHOXEHUE W WHIUBUIYAJIbBHOE

PA3BUTUE OPTTAHN3MOB
PasmHOXeHHE OBnazeHWe 3HAHMSAMM O Pa3MHOXKEHUM KaK O BaKHEHIIEM
OpPraHU3MOB CBOMCTBE JKMBBIX OPTaHU3MOB.
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YMeHune caMOCTOSTEIbHO HaxXxoAuTb OTIMYHMA MHTO3a OT Meﬁo:«:a,
ONpeaACiisAda 3BOJIOOMOHHYIO POJIb 3TUX BUAOB ACIICHUSA KIICTKH.

NupuBunyanbHoe
pa3BUTHE
opraHusma

O3HaKkOMJIEHHE C OCHOBHBIMM CTaJUsIMH OHTOI€HE3a Ha IPUMEPE
pa3BUTUS IO3BOHOYHBIX KUBOTHBIX.

YMeHue  XapakTepu3oBaThb  CTaJuU  MOCTAMOPHOHAIBLHOTO
pa3BuUTHA Ha NpuMepe udenoBeka. O3HAKOMIIEHHE C MPUYMHAMHU
HapylLICHUN B Pa3BUTUU OPTaHU3MOB.

Pa3Butue yMeHus MpaBUIbHO (QOPMHUPOBATH JOKA3ATEIbHYIO
0a3y 3BOJIIOLIMOHHOI'O Pa3BUTHUS )KUBOTHOT'O MHUpA.

NnupuBunyanbHOE
pa3BUTHE
yeJI0BeKa

BrIsiBiIeHME M ONTMCAaHME MPU3HAKOB CXOJICTBA 3aPOABbILIECH
YeJloBEeKa M JIPYTUMX II03BOHOYHBIX KakK JOKa3aTelbCTBA HX
HBOJIFOLIMOHHOI'O POACTBA.

[Tony4yeHne npencTaBieHUs: O MOCIEACTBUSAX BIUSAHUS aJIKOTOJIA,
HUKOTHMHA, HApKOTHMYECKUX BEIIECTB, 3arpsA3HCHUS CpEIbl Ha
pa3BUTHUE U PEIIPOAYKTUBHOE 3/I0POBbE UEJIOBEKA

OCHOBBI 'TEHETUKHN U CEJIEKIITMN

3aKOHOMEPHOCTH
M3MEHYUBOCTU

O3HakoMJIEHME C HACJIEACTBEHHOM W  HEHACJIEICTBECHHOMU
M3MEHYUBOCTBIO M €€ OWMOJOTMYECKON pOJbI0 B DBOJIIOIUU
JKHBOT'O MHpA.

[Tony4yeHue npeacTaBICHUs O CBSI3U FT€HETUKU U MEJULIMHBI.
O3HakOMJICHHE C HACJICACTBEHHBIMH OOJIE3HSIMM 4YeJIOBEKa, HX
MPUIMHAMU U POGUITAKTUKOM.

N3ydeHue BIWAHUSA AJIKOTrOJHM3Ma, HAPKOMAaHWM, KYPEHHS Ha
HACJIEJICTBEHHOCTh Ha BUJIEOMAaTEpUale.

Ananus dbeHoTUIYEeCKON M3MEHYUBOCTH. BrisiBnenne
MYTaréHOB B OKPYXKAIOIIEW Cpele W KOCBEHHAs OLEHKA
BO3MOKHOI'O X BJIIMSIHUSA HA OPTaHU3M.

OCHOBBI CCIICKIIUH

pacTeHuu,
YKUBOTHBIX
MHUKPOOPTaHU3MOB

)51

[lonyueHne mOpencTaBiICHUS O T€HETUKE KaK O TEOPETUYECKOU
OCHOBE CEJIEKIIUU.

Pa3Butne MeranpeaIMeTHbIX YMEHUN B MPOLIECCE HAXOXKICHUS Ha
KapTe ILEHTPOB MHOr000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX
pacTeHU U IOMAIIHUX KUBOTHBIX, OTKPBITEIX H. . BaBriioBsim.
N3ydyenune MeTo10B THOPUIN3ALIUU U UCKYCCTBEHHOT'O OTOOpA.
YMeHne pa3Ouparbcsi B OSTUYECKUX ACIEKTaX HEKOTOPBIX
JOCTIKEHU B OMOTEXHOJIOTMM: KIOHHUPOBAHUU >KUBOTHBIX H
npo0OseMax KJIOHUPOBAHUS YETIOBEKA.

O3HaKOMJIEHHUE C OCHOBHBIMHU JOCTHXKEHUSIMH COBPEMEHHOM
CENEKIMU KYJIbTYPHBIX PACTECHHM, JIOMAIIHUX JKUBOTHBIX W
MHUKPOOPTaHU3MOB
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[MTPOUCXOXIAEHUE U PA3BUTUE XMU3HU HA 3EMIIE.
OBOJIIOMOHHOE YYEHHUE

IIpoucxoxnenue u
HayajbHbIC
JTallbl pa3BuTUsA

KU3HU HA 3emiie

AHaJIN3 U OIIEHKA Pa3IUYHBIX THIIOTE3 MPOUCXOXKICHUS KU3HHU.
[Tony4yenue npeacTaBieHust 00 yCIOXKHEHUH KUBBIX OPTraHU3MOB
Ha 3emMJie B MIPOIIECCE IBOIIOLUH.

YMeHne DSKCIEePUMEHTATBHBIM IyTEM BBISBIATH aJalTUBHBIC
OCOOEHHOCTH OpPraHU3MOB, HX OTHOCHUTEIbHBIA  XapakTep.
O3HaKOMJIEHHE C HEKOTOPhIMU TPEACTABUTEISAMHU PEIKUX WU
MCYE3aI0IUX BUIOB PACTCHUN U KUBOTHBIX.

[IpoBenenue ONHCaHUsA ocoben OJTHOTO BUA o
MOP(OTOTUIECKOMY KPUTEPHUIO MPHU BHITIOTHEHUH J1A00PATOPHOM
paboTel. BrIsiBIeHHE 4yepT MPUCTIOCOOJIEHHOCTH OpPraHU3MOB K
pa3HbIM cpeaamM oOuTaHus (BOJHOM, Ha3eMHO-BO3YIIHOM,

MOYBEHHOM )

Uctopus pazsurus
BOJIIOIIMOHHBIX UIeH

M3yueHne Hacnenus 4elloBEYEeCTBA HA INPUMEPE 3HAKOMCTBA C
ucropuenl pasButus 3BOMOIMOHHBIX uaed K. Jlunnes, K. b.
Jlamapka Y. [lapBuHna.
yuyeHusi B (POpMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU

OHGHI/IBaHI/IC pPOJIH SBOIIOLOUMOHHOI'O

KapTHHBI MHPA.
Pa3BuTHe crnocoOHOCTH SICHO M TOYHO M3J1araTh CBOM MBICIIH,
JIOTUYECKH 00OCHOBBIBATh CBOIO TOUKY 3PEHMSI, BOCIPUHUMATD U
aHAJIM3UPOBAaTh MHEHHUS COOECETHHUKOB,

npu3HaBas MPaBO

APYroro 4€jJI0B€Ka Ha HHOC MHCHHUC

MuxkposBoonus
Y MaKpOdIBOIIOL U

O3HAaKOMJIEHHE C KOHUENUMEH BHUAA, €€ KPUTEpHsIMHU, MOA00p
IPUMEPOB TOT'O, YTO MOMYJISILUS — CTPYKTYpHAasl €IMHMIIA BUAA
Y 3BOJIIOLIU Y.

O3HAKOMJIEHHE C [JBIKYIIMMHCS CHJIAMU DBOJIOLMH U €€
YcBoeHue YTO  OCHOBHBIMH

JOKa3aTCJIbCTBAMU. TOro,

HamNpaBIEHUSIMH  SBONIOIMOHHOTO  Tporpecca  SBISIOTCS
OMOJOTUYECKUN TIporpecc U OMOJIOTMYECKHil perpecc. YMeHHe
OMOJIOTUIECKOT0

ounocdepsl
NPOrPECCUBHOTO €€ Pa3BUTHUS. YMEHHE BBISBISATh MPUUYMHBI

BbIMHUPAHHA BUIOB

OTCTanBaTb MHCHHUC, 0 COXPaHCHUHA

MHOrooOpa3usi Kak OCHOBE YCTOMYHMBOCTH u

[MTPOUCXOXIEHUE YEJIOBEKA

JKOJOTHA — HAYKA 0

B3aMMOOTHOIIIEHUAX
OPraHN3MOB  MEXKIY
co0oii

N3ydyenne SKOIOrMYecKHX (PaKTOpoB W HMX BIMSHUS Ha
OpraHU3MBbl.
3HAKOMCTBO C 3JKOJIOTMUYECKMMHU CHUCTEMaMH, HUX BHUIOBOW H

MPOCTPAHCTBEHHON CTPYKTypaMH. Y MEHUE OOBSICHATH MPUUUHBI
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U OKPYsKaKen
cpenou

YCTOMYMBOCTH U CMEHBI SKOCHCTEM.

O3HaKkOMJIEHHUE C MEXKBHUJOBBIMU B3aUMOOTHOIIICHUSIMU B
OKOCUCTEME: KOHKYPEHIMEH, CHUMOMO30M, XWIHUYECTBOM,
napa3uTU3MOM.

YMeHue CTpOWTh SIPYCHOCTh PACTHTEIHLHOTO COOOIIECTBa,
MUIIEBBIE €M U CETH B OMOIIEHO3E, a TaKkKe JKOJOTUYECKUE
MUPaMU/IBI.

3HaHWE OTIIMYUTENHHBIX MPU3HAKOB MCKYCCTBEHHBIX COOOIIECTB
—  arpo’kocucteMbl u  ypOoskocuctembl.  Onucanue
AHTPONOIE€HHbIX HW3MEHEHHH B €CTECTBEHHBIX MHPUPOIHBIX
nanamagdTax cBoeil MECTHOCTH.

CpaBHUTENBHOE OMUCAHUE OJHON M3 €CTECTBEHHBIX MPUPOIHBIX
cUCTeM (HampuMmep, Jieca) W KaKOH-HUOYIb arpo3KOCUCTEMBI
(Hanpumep, nmeHuyHOro mnosisi). CocTaBlieHHE CXEeM Mepenaydu
BEILECTB M YHEPTUHU MO LIETSIM MUTAHUS B MPUPOTHON IKOCUCTEME
U arporieHo3e

buocdepa —

rjio0ajJIbHaf
IKOCHCTEMA

Osnakomiienue ¢ yaenueM B. . Bepraackoro o 6uocdepe kak o
TI00ATBHON DKOCUCTEME.

Hanuune mpencraBieHus O CXeME€ DKOCHCTEMBI Ha TpUMEpPE
ouocdepsl, KpyroBOpoTe BEIIECTB M IPEBpAIlleHUU SHEPTUU B
ouocdepe.

YMeHHe J0Ka3bIBaTh POJIb JKMBBIX OPraHU3MOB B Onocdepe Ha
KOHKPETHBIX MTpUMEpPax

buocdepa u yenosek

Haxoxnenue cBsizm u3MeHeHUs B Ouocdepe ¢ MOCIEACTBHUIMU
JEATENIbHOCTH YEJIOBEKA B OKPYKAIOIIEH cpeie.

YMeHnue OIPEIEIISATh BO3/1€HICTBUE MIPOU3BOACTBEHHOM
JESITeNTPHOCTH Ha OKPYXKAIOIIYI Ccpeay B 00JacTu CBOEH
Oynyuiei nmpodeccuu.

O3HaKOMJICHHE C TJIOOATBHBIMU YKOJIOTHYECKUMHU MPoOIeMaMu

U YMEHHE ONPENENATh MyTH UX PEIICHHUS.

Onncanne W  TNPAKTUYECKOE  CO3JAHHE  MCKYCCTBEHHOMU
DKOCUCTEMBI (IpecHOBOHOTO aKBapuyma). Pemenue
HKOJIOTUYECKUX 3aj1ay.

JleMOHCTpUpOBaHUE YMEHHUS MOCTAHOBKU IIENEH NEeSITENbHOCTH,
IUTAHUPOBAHUS COOCTBEHHOM JEATENBHOCTH ISl JOCTHKEHHS
MOCTABJICHHBIX II€JIe, MPEABUJICHUS BO3MOXHBIX PE3YyJIbTaTOB
OTUX JEUCTBUW, OpPraHU3alUM CaMOKOHTPOJISI M  OLEHKHU
MOJIYYEHHBIX PE3yJIbTaTOB.

OOyyeHue COONIOZCHUIO TIPaBWUJI TOBEJICHUS B TPHUPOJE,
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(pacTeHusIM, )KUBOTHBIM U UX COOOILIECTBAM) U UX OXpaHe

BMMOHHMKA

buonuka kak o0JaHO

KH0epHeTUKHU

OCpe)KHOMY  OTHOIICHHIO K  OHOJOTMUYECKHM  OOBEKTaM

O3HakOMJIEHHE C MPUMEPAMH HCIIOJIb30BAHUS B XO3SIMCTBEHHOU

HANPAaBJIEHUI | 1ESITEIBbHOCTH JoJ1ei MOp (PO YHKITMOHATIEHBIX 4yepT

OuoJioruu H|OpraHu3allii  pPacTeHHMH W JKMBOTHBIX IPU  CO3JaHUU

KHNBBIMH CUCTCMaMU.

YCTPOMCTBAMHU B KMBOU IIPUPOJIE U TEXHHUKE.

HCIIOJIb3YCMBIC B CTPOUTCIIBCTBC

8. YYHEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHME ITPOI'PAMMBI YYEBHOU IV CHUIIJIUHBI
OV /1.15 buoJorust

OcBoenue mporpaMmbl  y4eOHOW JHCHMILIMHBI bBHONOrus mpeamnosaract
Haju4ue B nMpodecCuoHaIbHON 00pa30oBaTEIbHON OpraHu3aliy, pean3yrouen
o0pa3oBaTeIbHYI0 MPOrpaMMy CpeIHero oO0miero ooOpa3oBaHus B Tpenenax
ocsoerust OIIOIT CIIO nHa 0a3e ocCHOBHOro oOHIEro OOpa3oBaHUs, Y4eOHOIo
kabuHeta. B kabwHeTe HMOMKHO OBITH MYJIBTUMEIUMHOE O0O0OpYIOBaHUE,
MOCPEJICTBOM KOTOPOTO YYacCTHUKH 00pa3oBaTEIbHOr0 Mpollecca MOTYT
IPOCMAaTPUBATh BU3yaJbHYI0 HHPOPMAIIUIO TI0 OMOJIOTHH.

B cocTaB yueOHO-METOUYECKOTO U MaTEPUAIbHO-TEXHUYECKOT0 00ecredeHus
IPOrpaMMbl YIeOHOH AUCIUIUTHHBI «bUOJIOTHS» BXOAAT:

* MHOTO()YHKITMOHAJIbHBIA KOMITJIEKC MPEIoIaBaTelis;

* HarjsiHble MOCOOUsS (KOMIUIEKTHI y4€OHBIX TaOJMIl, IJIAKaTOB, MOPTPETOB
BBIIAIOIINXCS YICHBIX, JIP.);

* HTHPOPMAIIMOHHO-KOMMYHHUKATHUBHbBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE TOCOOUS;

* KOMIUIEKT TEXHUYECKON JOKYMEHTAIlMM, B TOM YHCJI€ MacropTa Ha CpeiCcTBa
O00y4YCHWMSI, HHCTPYKIIUU 10 MX UCITOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

* OnOIMOTEYHBIN (HOH/I.

B Oubnuoreuynsiii ¢GoHJ BXOAAT YYEOHUKH, Y4eOHO-METOAUYECKHUE
koMiuiekTel (YMK), oOecneunBaromye OCBOEHUE Y4YE€OHON JUCHMIUIUHBI
«buonorus», peKOMEHJOBaHHBIC WM JOMYIIEHHBIC [JI1 WCIIOJBb30BAaHUS B
npodecCHOHaIbHBIX ~ 00pa30BaTENbHBIX  OPTraHM3AIUAX,  PEATH3YIONINX
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3HAKOMCTBO C TpPyOYaTbIMU CTPYKTYpaMH B KMBOW MPUPOJE U
TEXHUKE,  a’pPOAMHAMMYECKMMH U TUAPOAMHAMUYECKUMH

Ymenue CTPOUTH MOJEHN CKJIQ4aTOU CTPYKTYPBHI,




o0pa3oBaTelbHYI0 MPOrpaMMy CpelHero oOmiero ooOpa3oBaHHs B Npeenax
ocBoenus OITOII CITO Ha 6a3e 0CHOBHOTO 00IIIero 00pa3oBaHMUs.

bubnuoreunslii  QoHA MOXKeT OBITh JOMOJHEH JSHUUKIONEAUSIMHU,
CIIPaBOYHUKAMHU, CIIOBAPSIMHU, HAYYHOW M HAYYHO-TIOIYJISIPHOM JINTEPATYPOU H
APYroil IMTepaTypoil o pa3HbIM BoIpocaMm OHMOJIOTHH.
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11.  www. bril2002. narod. ru (buomorus mmis mkonbHUKOB. Kparkas,
KOMIIaKTHAsl, HO JIOCTATOYHO MoapoOHas mHpopmarms mo pasmaenam: «OOmas
ouomnorusy, «boranukay, «3oomorusy, «HemoBeky).
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