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PaGouyass mporpamma mo 6moJiorun paspadoTaHa B COOTBETCTBHMH CO CJIeYIOIIUMI HOPMATHBHO- IPABOBBIMU
JOKYMEHTaMHU:
HepequL HOPMAaTUBHBIX, HOPDMATHBHO-IIPABOBLIX TJOKYMCHTOB
U METOANYECKHX MaTepuayioB (eepaibHOro U perioHaabHOro yposus (COO ®K I'0OC)
o Kouncturynus Poccuiickoit @enepanuy;
o ®enepanbHblid 3aK0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii @enepanumny» (nanee - eaepanbHblii 3akoH Ne 273-
©3);
o @enepanbHbIIl KOMIIOHEHT rOCYJapCTBEHHOr0 00pa3zoBarenbHoro cranaapta (naiee - ®KI'OC), yTBepk1eHHBINH TPUKA30M
MunucrepcTBa oOpa3oBanus u Hayku Poccutickoit @enepanuu ot 05.03.2004 Ne 1089 (¢ yueToM M3MEHEHUH U TOTIOTHCHHMIA);
o @enepanbHblii 6a3UCHBINM yUeOHBIH IU1aH, YTBEPKASHHBIN puKa3zoM MuHHcTepcTBa 00pasoBanus U Hayku Poccuiickoit deneparyn
ot 09.03.2004 Ne 1312 «O06 yTBepkaeHun ¢eaepaabHOro 6a3uCcHOro MIaHa U MPUMEPHBIX YUeOHBIX IJIAHOB 00pa30BaTeIbHBIX
yupexxaeHuit Poccuiickoit denepanyy, peanusyomyx NporpaMmMsl 00IIero oopa3oBaHmsD
o Ilopsinok opranu3anuu ¥ OCyLIECTBICHUS 00pa30BaTENbHOMN JAEATEIIBHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMaM -
00pa30BaTeNbHBIM NIPOrpaMMaM Ha4aJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro U CpeHEro o0IIero o0pa3oBaHusl, yTBEP)KIEHHBIA TPUKA30M
MunucrepcTBa oOpa3oBanus u Hayku Poccutickoit @enepanuu ot 30.08.2013 Ne 1015;  |(c u3MeHEHUSIMK)
o CaHHUTapHO-3MUAEMHUOJIOTHUECKUE TPeOOBaHUS K YCIOBHSIM M OpraHu3alMyd OOy4eHHUs B 00LIe00pa30oBaTENbHBIX YUPEKICHUIX
CanlluH 2.4.2.2821-10, yrBepxkaennbie IlocranoBieHnemM ['11aBHOTO rocy1apCcTBEHHOIO caHUTapHOro Bpada Poccuiickoit @enepanyu
o1 29.12.2010 Ne 189 (nmanee - CanlluH 2.4.2.2821-10); (c "”3MEHEHUSIMHU )
o [Ilpuka3z Munnpocsemnienust Poccuun ot 28.12.2018 Ne 345 «O denepanbHOM nepevHe YUeOHUKOB, PEKOMEHYEMbIX K UCIIOIh30BaHUIO
IIpU peali3alliyd UMEIOLINX IOCYAapCTBEHHYIO aKKpeIUTaluo o0pa3oBaTelbHBIX IPOrpaMM HadajabHOrO OOIIEro, OCHOBHOTO OOIIETo,
cpenHero o0mero oopa3oBaHus;

o Ilpukaz Munobpnayku Poccun ot 14.02.2014 Ne 115 «OO6 ytBepxnenun [lopsiaka 3amoiHeHHs, ydeTa M BbIJIa4d aTTECTaTOB 00



OCHOBHOM OOIIEM ¥ cpeHeM 0011eM 00pa30BaHUH U X TyOIUKATOBY;
o [Ilpukaz muHHCTepcTBa OOpazoBanuss W Hayku Camapckoit obmactu oT 04.09.2014 Ne 276-om «OO6 yrtBepxkaeHuu Ilopsiaka
pernameHTanud ¥ O(OPMIICHUS OTHOIICHUH TOCYAapCTBEHHOW W MYHHUIIMTIAIBHON 00pa30BaTeNbHOW OpPraHM3AMH W POJHUTEICH
(3aKOHHBIX TpEJCTAaBUTENCH) O0YyJaromUXCs, HYKIAOUUXCS B JJIUTEIBHOM JICYCHHH, a TaKXKe JeTeH-WHBAINIOB, OCBAMBAIOIIMX
OCHOBHBIE 00111e00pa3oBaTeNbHbIe IPOrpaMMbl Ha TIoMy, B CaMapckoii 001acTi;
o Ilucemo Muno6paayku Poccun ot 18.06.2015 Ne HT-670/08 «MeTtomuyeckue peKOMEHIAIIMK IO OPTaHHW3alldd CaMOIOATOTOBKH
yyalquxcsd TpU  OCYIIECTBICHHUH 00pa30oBaTEeNIbHOM JEATENIbHOCTH IO OCHOBHBIM 00Ie0o0pa3oBaTeIbHBIM IporpaMmam -
00pa3oBaTeNbHBIM ITpOrpaMMaM Ha4aJIbHOTO OOIIIET0, OCHOBHOT'O OOIIET0 U CPeIHETO 00IIero 00pa3oBaHus»;
o IluceMo muHHCTEpCTBa 00pazoBanus u Hayku Camapckoit oonactu ot 24.08.2017 Ne 711-TY «OG6 opranuzanuu o0pa3oBaHHs JeTeH
C OrpaHMYCHHBIMH BO3MOKHOCTSIMH 3/I0pOBBsI B 00111e00pa3oBaTeIbHbIX yupexaeHusx Camapckoit obmactiy;
o IlucemMo muHMcTepcTBa 0OpasoBaHust U Hayku Camapckoil obmactu ot 23.08.2016 Ne 815-TVY «OO6 opranu3zanuu oOy4eHHUs HA JOMY IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMaM 00YYaroIIUXCs, HYKIAIOIMUXCS B [UTUTEILHOM JICUEHUH, a TAKXKE JAeTel- HHBAIUOBY;
o [Tucemo muHMCcTEpCcTBa 00Opa3oBaHus U Hayku Camapckoil o0iactu ot 24.08.2017 Ne 711-TY «O06 opranuzauuu oOpa3oBaHus JeTeit

C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBsI B 0011e00pa30BaTeNbHbBIX yupexaeHusx Camapckoit 006macTny;
o Ilucemo Muno6punayku Camapckoit ob6mactu ot 29.05.2018 r. Ne 535-TY «OO opranuzanuu o00pa30BaTEIbHOIO IIpoIecca B

00pa3oBaTeNbHBIX OPraHU3AIMIX, OCYIIECTBISIONINX JESTEIbHOCTh 10 OCHOBHBIM O0IIe00pa30BaTeIbHBIM TPOrpaMMam»

o [Tonoxenue o Gpopmax, NIEPUOJUUYHOCTH U TOPSIJIKE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHOH arTectanuu yvamuxcs ['BOY
COUI Ne4 r.o.Yamaesck ( mpuka3 gupekropa Ne 202 ot 30.09.20191.)

o IIucemo Munobpuayku Camapckoit obmactu ot 22.08.2019 r. MO-16-09-01/825 -TY «O06 opranu3anuu o0pa3oBaTebHOIO Ipolecca B
00pa30BaTEeNbHBIX OPTraHU3ALUAK, OCYIIECTBISIOUINX JAEATEIEHOCTh TI0 OCHOBHBIM 00111€00pa30BaTEIbHBIM ITPOTpPaMMaM)

o [Tonoxenne o Gpopmax, NIEPUOJUIHOCTH M TIOPSIIKE TEKYIIETO0 KOHTPOJISI yCIIEBAEMOCTH U MPOMEXKYTOYHOH arTectanuu ydamuxcs [BOY

COMI Ne4 r.o.YamaeBck (HOBas pemakius ),( mpuka3 gupektopa Ne 202 ot 30.09.2019 1.)

o ¥YcraB 'BOY COUI Ne 4 r.o.Yanaesck Camapckoit 001actu (C USMEHEHUSMHU U JOTIOJIHEHUSIMHU )



o OcnHoBHas oOpa3zoBarenbHas nmporpamma cpeanero odmiero oopazosanus (mo @K 'OC)



Padoyasi nporpamma obecrnedeHa y4yeOHMKaMH, Y4eOHBIMH II0COOMAMH, BKIIOYEHHBIMH B (peepaIbHbIN NepedYeHb Y4eOHHMKOB, PEKOMEHIyeMbIX
MunoOpHaykn P® k HCII0/Ib30BAHUIO:

* Yuebnuk «buonorus. buomorus» yaeonuk 10,11 kmacc Aradonora 1.b., Cusornazos B.1., M: «/Ipoda» 2019r.

[Iporpammoit OTBOIUTCS HA M3YUYEHUE OMOJIOTUN YaCOB, KOTOPBIE paCIIPEACIICHBI MO KJlaccaM CJICIYIONUM 00pa3oM:
10 xnacc-68 gacos 11kiacc-68 yacos



I Iliianupyemble pe3yJibTaThl 00yYeHUsA

B pesyabrarte nzydenus ouosiornu 10-11 kiaacc Ha 6a30B0M YPOBHE YYEHHUK 10JIZKEH

3HATH /MIOHUMATH

o OCHOGHBlE NOJI0MCeHUA OUOTOTHUECKUX TeOpHid (KIeTOYHas, SBOMIOIIMOHHAs Teopus Y./lapBuHa); XpOMOCOMHYIO TEOPHIO HACIEACTBEHHOCTH,
aHTpororeresa, yuenue B.M.Bepuaackoro o 6uocdepe; cymnocts 3akoHOB [.MeHnensi, 3aKOHOMEPHOCTEH N3MEHYNBOCTH;

o cmpoenue 0uoa102uecKux 00beKmoa: KIeTKN; TeHOB U XpOMOCOM; BUJIa U IKOCUCTEM (CTPYKTYypa);

o cyugnocmy ouonozuueckux npoyeccog: OCoOEHHOCTH KU3HU Kak (OPMBI CYIIECTBOBAHUS MaTE€pUH; POJIb GU3MUECKUX U XUMHUYECKHUX ITPOLIECCOB B JKUBBIX

CHCTEMaX Pa3IMYHOTO UePAPXUUECKOTO YPOBHS OPraHU3aIMH; CYIIIHOCTh MPOIIECCOB OOMEHA BEILIECTB, OHTOTCHE3a, HACIIEICTBEHHOCTH ¥ U3MEHYUBOCTH
Pa3MHOXKEHHE, OIUIOJOTBOPEHHUE, AEHCTBIE MCKYCCTBEHHOTO M €CTECTBEHHOTO 0TO0pa, (POPMUPOBAHKE MTPUCIIOCOOICHHOCTH, 00pa30oBaHKe BHIOB, KPyTOBOPOT
BEILIECTB U MPEBPALICHUS SHEPTUHU B IKOCUCTEMax u duocgepe;

o 6K1A0 8bIOAIOULUXCA YUEHBIX B PA3BUTHE OMOJIOTHUECKON HAYKH;

. Ouonozuueckyro mepmunono2uio u cumeonuxy: OyHriaMeHTalbHble HOHIATHS O OMOJIOTMYECKUX CUCTEMAX;
. COOMHOUIeHUe COTTMATHLHOTO B OMOJIOTMYECKOTO B BOJIOIMY YEI0BEKa;

[ ]

OCHOGHbIE 00nacmu npUMeHenuA OUON02UYeCKUX 3HAHUIL B IPAKTUKE CEJIbCKOTO XO03sCTBA, B psijie OTpacieil MPOMBIIIICHHOCTH, IIPU OXpaHe
OKpY’KaloIIel Cpebl M 3I0POBbhsI YEIIOBEKA,
Yuauuecsi 101:KHbI YMeThb:
. 00bACHAmMb: C MATCPHATUCTHICCKUX TTO3UITUI BOTIPOCOB TIPOUCXOXKIACHUS U PA3BUTHS JKU3HU HA 3eMJIe, a TAKKE Pa3IMIHBIX TPYIIT PACTCHHH , YKUBOTHBIX, B
TOM YHCIIC U YeJIOBEKa; POk OMONIOrHH B (POPMHUPOBAHMH HAYYHOTO MUPOBO33PEHUS; BKIIA] OMOIOTHYECKUX TeOpUid B (HOPMUPOBAHNE COBPEMEHHOM
GCTGCTBCHHOHay‘IHOI\/’I KapTUHBI MHpa, CAUMHCTBO ’)KUBOH U HEKUBOU IpUpoAbl, pOACTBO KMBBIX OPTaHU3MOB,; OTPHULATCIBHOC BIIMAHUC aJIKOT'OJI1, HHKOTHHA,
HApPKOTUYECKUX BEIIECTB HA PAa3BUTHE 3apO/IbIIIA YeTIOBEKA; BIMSIHUE MyTareHOB Ha OPTraHU3M YeJIOBEKa, SKOJOTHYECKHUX (DaKTOPOB HA OPTaHU3MBI;
B3aMMOCBA3U OPraHnu3MOB 1 0pr>Kanmel71 CpC€abl; IPUYXWHBI 3BOJJIIOLOWH, U3MCHACMOCTU BUJI0B, HapymeHHI)’I Pa3BUTHA OpTraHU3MOB, HACJICACTBCHHBIX
3a00NIeBaHUH, MyTalluil, yCTOWIMBOCTU U CMEHBI IKOCHCTEM; HEOOXOMMOCTH COXPAaHEHHUsI MHOTOOOpa3Hsl BUIOB;
. pewiamsp >SIIEMCHTApHBIC OMOJOTUYECKHE, TEHETUYCCKUE 3aJ]a4M;, COCTaBIIATH JJCMCHTAPHBIC CXEMbI CKPCIIMBAHUS M CXEMBI IEPEHOCA BEIIECTB U
SHEPTUH B 3KOcHCTeMax (I[eTH MUTAHUs); COCTABIISATh POAOCIOBHBIC, CTPOUThH BAPHAIIIOHHBIE KPUBBIE HA PACTUTEILHOM M )KHBOTHOM MaTepUaIe;
o onucwsléams ocodeit BUI0B 110 MOP(HOIOTHIECKOMY KPUTEPHIO;

. 6b1:16/1Mb TIPUCTIOCOOTICHHS] OPraHU3MOB K cpesie 0OUTaHUs, ICTOYHUKH MyTareHOB B OKpY Karolel cpeae (KOCBEHHO), aHTPONIOTEHHbIC U3MEHEHUS B
9KOCHCTEMAaX CBOCH MECTHOCTH,
. cpasnueams: ONOIOTUYECKUE OOBEKTHI (XUMUYECKUI COCTaB Tell KUBOW U HEXKUBOW MPUPOJIBI, 3aPOJIBIIIN YETIOBEKa U IPYTUX MICKOMUTAIOIIUX,

IIPUPOJIHBIE SKOCUCTEMBI U arpO3KOCUCTEMBI CBOEH MECTHOCTH), MPOLIECCHI (ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOP, OJI0OBOE U OECII0JIOE pa3MHOKEHHE) U
JIeJIaTh BBIBOJIbI HA OCHOBE CPABHEHHS;

. aHanu3UPOsams U OYEHUBAMb PA3TUIHBIC TUTIOTE3BI CYITHOCTH KU3HH, IPOMCXOXKICHUS JKU3HU M YeJIOBEKa, TTI00AIbHBIC YKOJIOTHYECKUE TPOOIIEMBI
MyTHU UX PEIICHHUS, TOCTIEACTBHUS COOCTBEHHOM EATEIHbHOCTH B OKpPYKAIOIIEH Cpe/ie;

. u3yuams U3MECHEHUS B SKOCHCTEMAX Ha OMOIOTHIECKIX MOICIISX;

o Haxodump nHOOPMALIHIO 0 OUOJIOTMYECKUX 00BEKTaX B PA3IMYHBIX HCTOYHHUKAX (YU4EOHBIX TEKCTaX, CIPABOYHUKAX, HAYYHO-TIOMYISIPHBIX U3/IaHUAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax HTepHET) U KpUTUYECKHU €€ OLlEHUBATh

o oasams apZymeHmupo8aHHy0 0UeHKy HOBOM HHPOpMAIK 10 OMOJIOTHYECKUM BOIPOCaM;

. pabomams ¢ MUKPOCKOROM U U320MAGAUEAMb TIPOCTCHINNE TIPENaparhl Uil MHUKPOCKOIMYECKUX HCCICOBAaHWI, C Yy4eOHOHW W HAayYHO-TIOIYJISIPHON

JIUTEpaTypou,



cocmaenamy TIaH, KOHCIIEKT, pedepar;
6/1a0embp S3bIKOM IIpeIMeTa

HCNOJIB30BaTh l'[pHOﬁpeTeHHI)Ie 3HAHUA U YMECHUSA B HpaKTquCKOﬁ JesATeJbHOCTH U MOBCEeIHEBHOM
JKMU3HU 014

Cobnronenust Mmep npo(UIAKTHKH OTPABJICHUH, BUPYCHBIX U APYTHX 3a00JI€BaHUI, CTPECCOB, BPEIHBIX MIPUBHIUEK (KypeHHE, ATKOTOJIN3M,

HapKOMaHMs1); IpaBWJI IOBECHUS B IPUPOAHOI cpere;

OxazaHus epBoi TOMOIIH MPH MPOCTYAHBIX U IPYTHX 3a00JI€BaHUSIX, OTPABICHUH HUIIEBHIMHU IPOYKTaMHU;

O1eHKH STHYECKUX aCIeKTOB HEKOTOPBIX UCCIIEOBAaHUM B 001acTH OMOTEXHOJIOTUH (KJIIOHHPOBAaHHUE, UCKYCCTBEHHOE OILUIOI0TBOPEHUE).

Hcnonp3oBatk TEKCT 1 pabOThI ¢ HATYpaIbHBIMUA OObEKTaMU

JlaBaTb apryMeHTHPOBaHHYIO KPUTHKY pacu3Ma

YMmeHune o0bsICHATh BOSHUKHOBEHHUE KU3HHU Ha 3eMJI€, SBOJIIOLIMOHHBIE TIPOLIECCHI C TOUKHU 3pEHHS MaTepUATUCTUIECKUX MO3UIIHIA;

CaMOCTOSTENBHO COCTaBIISATh CXEMBI IPOLIECCOB, POTEKAIOIINX B KIETKE, OOBSICHSS (DyHKIIMOHAIBHOCTh OPIaHOUIOB KIIETKH;

WnmoctpupoBaTh OTBET MPOCTEHIIMMU CXEMAMU U PUCYHKAMU KJIETOUHBIX CTPYKTYD;

PaboTaTk ¢ MUKPOCKOIIOM U JIp.yBEIMYUTEIbHBIMHU PUOOpaMH;

YMeTb MOIETUPOBATH OIBITHI 17151 00BSICHEHNSI OMOJIOTMYECKUX MPOLIECCOB KU3HEIESITENbHOCTH;

YMeTb 00bACHUTD (PH3HOJIOTUYECKHE MPOLIECChI, CTa {1 OHTOTeHE3a OpraHn3Ma ¢ IPUMEHEHHUEM TeOPETHYECKUX 3HAaHUH;

OOBACHATH MEXaHU3MBI NIEPEAAYM IIPU3HAKOB U CBOWMCTB U3 NIOKOJICHHS B TOKOJIEHUE, a TAK)KE BOSHUKHOBEHHE OTJIMUUI OT POAUTENLCKUX (POPM Yy TOTOMKOB.
MopaenupoBaTh CUTYalMU CKPEIIMBAHUS U HACJIEJOBaHUS ITPU3HAKOB, C MOCIEIYIOIMM PELIEHHEM COCTABIEHHOM T'eHeTHYECKON 3a1auH;

3HaueHue MyTaluil s IPaKTUKK CEITbCKOT0 X034iCTBa U OMOTEXHOJIOTHH;

CocTaBiATh IPOCTEMIINE POLOCIOBHBIE C IOCIEAYIOIINM FEHETUYECKUM TIPOTHO30M;

[TonrMaTh HEOOXOAWMOCTH PAa3BUTHS TEOPETUYECKONH T€HETHKH WM TPAKTHYECKOW CENEKIMW JUIS TOBBIMICHHS S(PQPEKTUBHOCTH CEITbCKO-XO3IHCTBEHHOTO

MMPOU3BOACTBA U CHUIKCHUSL ce0eCTOMMOCTH MMPOAOBOJILCTBUA,

3HaTh MCTOJ0JIOTHUIO FI/I6pI/II[I/ISaIII/II/I JKMBBIX OPIraHU3MOB;

2. Coagepikanue nNporpaMmal
68 4/rox (2 4/nen.)

Bgenenue (3 u)



Buonorus xak Hayka. MecTo 6MOJIOTUH B CUCTEME HayK. 3HaueHue OMOJIOTHHU I TOHUMAHUsl HAyYHOH KapTHHBI MUpa. CBA3b OMOJIOrMYECKUX AUCIUILINH C
IPYyTUMH HayKaMHu (XuMHel, GU3UKOM, MaTeMaTHKOH, reorpadueii, actponomueit u 1p.). Mecro kypca «O01ast 6M0JIorus» B CUCTEME €CTECTBEHHOHAYYHBIX
nucuuruivH. Lenw u 3amaun kypcea.

JleMOHCTpaNus: TOPTPETOB YUEHBIX-OMOJIOTr0OB, cXeMbl «CBsI3b OMOJIOTHH C IPYTUMHU HAyKaMu».
OcHoBbI HUTOJIOTUH (294)

[Ipenmer, 3aaun U METOJbl MCCIEIOBAHUS COBPEMEHHON LUTOJIOTMH. 3HAUEHUE LUTOJIOIMYECKHX HCCIIEAOBAHUM A Apyrux OMOJOTMYECKUX HaYK,
MEIUIMHBI, CEIBCKOT0 X03s41cTBa. McTOpHs OTKpBITHA U M3yueHus KIeTKU. OCHOBHBIE MT0JIOKEHUS KJIIETOYHOU TEOpUHU.

3HaueHue KIETOYHON Teopuu Jyisl pa3Butus ouonoruu. Kierka kak einHuna pa3BUTHs, CTPYKTypHas U (yHKIMOHAJIbHAs €IMHUIA )KUBOTO.

XUMUYeCKUi cocTaB KJIETKH. Bosia U Ipyrue HEOpraHM4eCcKue BELECTBA, UX POJIb B )KU3HEAEATENBHOCTH KIETKU. OpraHn4yeckue BEeUIeCTBa: yIIIeBObI,
OeJIKH, TUMUBI, HYKJIeHHOBBIE KUCTOThI, AT®, Ux cTpoeHue 1 poiib B KiieTke. DepMeHTHI, UX pOJib B PETyJISLUH POLIECCOB )KU3HEACSITEIbHOCTH.

Crpoenue mpokapuoTudeckoil kieTku. CTpoeHHe 3yKapHOTHUeCKOW kieTKu. OCHOBHbIE KOMITOHEHTHI KJeTku. CtpoeHue MemOpaH. CTpoeHue u
¢byHKIMY sapa. XMMHUYECKUH COCTaB U CTpOeHHE XpoMocoM. [{uTormna3sma u ocHOBHbIE opraHou bl X (GyHKIMK B KIETKeE.

OCco0EHHOCTH CTPOCHHMSI KJIETOK OaKTEpHii, TpHOOB, )KUBOTHBIX U pacTeHuil. Bupycol u 6akrepuodaru. Bupyc CITM/Ia.

OOmMeH BelecTB M MpeBpalleHus YHeprun B kieTke. Katanutuueckuil xapakrep peakiuii oOMeHa BemecTB. [Inactuueckuit u sHepreTHYecKuii 0OMeH.
OCHOBHBIE 3TaIbl YHEPTETHUECKOr0 0OMeHa. OTIMYUTENbHbIE OCOOCHHOCTH MPOIECCOB KIETOYHOTO JAbIXxaHHs. CriocoObl MOMy4eHUs] OPraHMYECKUX BEIIECTB:
aBTOTPOdBI U reTepoTpodsl. DoToCHHTE3, €T0 (Pa3bl, KOCMUYECKas posib B Obnocdepe. XeMOCHHTE3 U €ro 3HaYeHHne B buocdepe.

buocunte3 6enkoB. [lonstue o rene. JJHK - ncrounuk renernueckoit mHpopmaimu. ['eneTndeckoi koJ. MaTpuuHbIil TpUHIUT OMOCHHTE3a OENIKOB.
O6pazoBanue u-PHK no marpunie IHK. Perynsmust OnocunTesa.

[TonsTre o romeocTase, peryJsuus IpOLECCOB IPEBPALEHUS BEIIECTB U JHEPTUH B KIIETKE.
JleMOHCTpanusi: MHKpPOIIPENapaToB KJIETOK pacCTEHUI U )KUBOTHBIX; MOJENN KJIETKH; OIbITOB,
WLTIOCTpUpYIOMmUX mporece porocunresa; moaenu JJHK, mogenu-anmumkanun «Cunte3 Oenka». JlabopaTopHblie padoThI:

Nel «Habarooenue kiemox pacmeHuil u JdCUBOMHbIX NOO MUKPOCKONOM HA 20MOBbIX NPEnapamax u ux OnUcCanue.
Ne2 «Cpaenenue cmpoenus kKiemok pacmenutl, HCUGOMHbIX U 2pUO08y».
Pa3mHoOkeHHe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHu3MoB (12 4)

CaMoBOCTIpOHM3BEICHHE - BCEOOIIEe CBOMCTBO KUBOTO. MUTO3 Kak OCHOBA OECTIOIOr0 Pa3MHOKEHUS U pPOCTa MHOTOKJIETOYHBIX OPTaHU3MOB, €0 (a3sl U
OHMOJIOTHYeCKOe 3HAUCHHUE.
dopmbl pa3MHOXKEHHsT opraHu3MoB. becmonoe pasmHokenue u ero Tunbl. [lonoBoe pazMHokeHue. Meiio3, ero Ouojorudeckoe 3HaueHue. CriepMaroreHes.
OBorenes. OmnogorBopenne. OCOOEHHOCTH OIIOIOTBOPEHHS Y IIBETKOBBIX pacTeHUil. bruonoruueckoe 3HaueHNE OIUIOAOTBOPEHUSI.

[TonsiTHE MHAMBHIyaIbHOTO pa3BUTHs (OHTOTeHe3a) OopraHu3MoB. JleneHue, poct, nuddepeHuanys KIeTOK, OpraHoreHes, pa3sMHOXKEHHE, CTapeHue,
cMepTh ocobeil. OHrorenes pactenuil. OHTOreHe3 KUBOTHBIX. B3anMoBIMsiHIE YacTeil pa3BuBaronierocs 3apojsiiia. BiusHue $hakTopoB BHeLIHEH cpeabl Ha
pa3Butue 3apopbiiia. PocT u pa3BuTHe opraHu3Ma. YPOBHU MPUCHOCOOJIEHUS OpraHu3Ma K H3MEHSIoUuMMcs ycioBusiM. CTapeHue W CMepTh OpraHu3Ma.
Crnenmduka oHTOTeHE3a P 0ECIIOIOM Pa3MHOXKEHHUH.

JeMoHcTpanusi: TaOIWIl, WUTIOCTPUPYIOMIMX BUABI OECIIOJIOTO ¥ IOJIOBOTO PAa3MHOXKCHHUS, IMOPHUOHATHHOTO W TIOCTIMOPHUOHATBLHOTO Pa3BUTHS BBICIIUX
pacTeHui, CXOICTBO 3apOAbILICH TO3BOHOYHBIX )KUBOTHBIX, CXEM MUTO03a U MENO03A.
OcHoBbl reHeTuxku (14 4)

Hcropusi pa3BuUTHS TEHETUKU. 3aKOHOMEPHOCTH HACJIEIOBaHHUS MPU3HAKOB, BbIsBICHHbIe I. Mennenem. ['mOpumonornueckuif MeTo] HM3y4deHUs
HACJIEICTBEHHOCTH. MOHOTUOPHUIHOE CKpelMBaHue. 3aKOH JOMMHHUPOBaHMA. 3aKOH pacuierieHus. [lomHoe U HemoyiiHOe JOMUHUpPOBaHUE. 3aKOH YHCTOTHI
raMeT U ero [UTOJIOTHYECKOe 000CHOBaHUE. MHOXKECTBEHHbIE allIed. AHATU3UPYIollee CKpelrBanue. JIuruopruaHoe U moIuruOpuaHoe CKpeluBanue. 3aKoH
HE3aBHCUMOTO KOMOMHUpOBaHUA. DEeHOTUT U reHOTHUII. [[uTonorndeckre OCHOBBI T€HETHYECKUX 3aKOHOB HACIIEAOBAHUS.

I'enernueckoe onpeneneHue noja. ['eHeTHYecKas CTPyKTypa MOJIOBBIX XpOMOCOM. ['OMOraMeTHbIi M rereporaMeTHbii 1moji. HacienoBanue npu3HakoB,
CUEIUICHHBIX C MOJIOM.



XpOoMOCOMHasl TEOpUS HACJIEACTBEHHOCTH. [ pynnsl cueruienns reHoB. Cueri€HHoe Hacaen0BaHue npu3HakoB. 3akoH T. Moprana. [TonHoe n HenonHoe
CIIeTIIEHUE TeHOB. [ eHeTHuueckre KapThl XpoMOcOoM. ['@HOTHN Kak [eT0CTHas cucTeMa. XpoMOCOMHas (SepHast) U IIUTOIUIa3MaTHYeCKasl HaCIeICTBEHHOCTb.
B3aumopeiicTBue anienbHbIX (JIOMUHHUPOBAHHE, HEMIOJIHOE TOMHUHUPOBaHKE, KOJOMUHUPOBAHNE U CBEPXAOMUHUPOBAHNE) U HEAIETbHBIX
(KOMILIEMEHTapHOCTb, SMHICTA3 U MOJIMMEPHs) TEHOB B ONpe/esieHny mpu3HakoB. [Inefiorpomnusi.

OcHoBHble (OPMBI W3MEHYUBOCTHU. | €HOTHNHMYECKas W3MEHYUBOCTh. MyTanuu. ['eHHbIE, XpOMOCOMHBIE M TeHOMHble MyTanuu. ComaTHuecKue u
reHepaTuBHbIe MyTanuu. [lonyneTanbHble U JeTanbHble MyTalud. [IpuuuHb U YacTOTa MyTallUid, MyTareHHbIE ()aKTOPbI. DBOIIOLMUOHHAS POJIb MYyTallU.

KomOunaTuBHasE U3MEHYMBOCTh. BO3HMKHOBEHUE PA3IMYHBIX KOMOHMHAIUMI T'€HOB W MX POJb B CO3JAaHUU I€HETHYECKOTO Pa3sHOOOpa3us B Ipenenax
BUJIa. DBOJIIOLIMOHHOE 3HAYeHNE KOMOMHATUBHON N3MEHUMBOCTH. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACJIEACTBEHHON N3MEHUYMBOCTH.

deHoTUITMYECKASA, WU MOAU(DUKAIMOHHAS, W3MEHUYMBOCTh. Poib ycnoBuil BHENIHEW cpeibl B Pa3BUTHU U IMPOSBICHUU NPU3HAKOB M CBOMCTB.
CrarucTiueckue 3aKOHOMEPHOCTH MOAN(DUKATMOHHONW U3MEHUMBOCTHU. YTIPaBICHHE JOMUHUPOBAHUEM.

JdemMoHcTpanusa: MOJeIeH-alIIMKALWUT, WITIOCTPUPYIOIIUX 3aKOHBI HACIEACTBEHHOCTH, IIEPEKPECT
XpOMOCOM; PE3yJbTaTOB OIIBITOB, MOKA3bIBAIOUIMX BIMSHUE YCIOBUH Cpeabl Ha M3MEHUYHMBOCTH OPraHU3MOB; IepOApHBIX MaTEpHUajoB, KOJUICKIIH,
MYJISDKEH TUOPUIHBIX, TTOTUILTOUIHBIX PACTEHUH.
IIpakTnyeckune u JadopaTopHbie padoThI:
Il/p Vel «Pewenue s1emeHmapHbulx 2eHemuyeckux 3a0auy.
Il/p Ne2 «Ilocmpoenue apuayuoHHOU KPUBOU»
I'eneTnka yesioBeka (3 1)

MeTobpl M3y4YeHHs HACIIEICTBEHHOCTH YelloBeKa. [ eHeTnueckoe pasHooOpa3ue uenoBeka. [ eHeTuueckre JaHHbIe O MPOUCXOXK/ICHUHU YeoBeKa U
YEJIOBEUECKUX pacax. XapaKTep HaclleJOBaHUs NMPHU3HAKOB y YelloBeKa. | eHeTHuecKue OCHOBBI 3/10pOBbs. BiMsHME cpeibl Ha T€HETUYECKOE 30pPOBbE
yenoBeka. ['eHerndyeckue Oone3Hu. ['eHOoTMH W 310poBbe uenoBeka. ['eHodonn mnomyssiiuu. COOTHOLIEHHE OHOJOTHYECKOTO M COLUATBHOTO
HacnenoBaHud. CouuanbHble MPOOJEMbl T€HETUKH. DTHUYECKHE IMPOOJieMbl T€HHONW HHXXEHEpUH. ['@HeTHYeCcKHil MPOTrHO3 M MEAMKO-T€HETHYECKOoe
KOHCYJIbTUPOBAHUE, UX MPAKTUYECKOE 3HAUEHUE, 3a7a4U U IEPCIIEKTUBEI.

JIeMOHCTpAIUs: XpOMOCOMHBIX AaHOMAJIMH Y€EIOBEKA U MX (PEHOTHIIMYECKHUE TIPOABICHH.

Ilpaxkmuueckaa padboma Ne3 «Cocmaenenue podociosHoii»

OcHOBBI cejleKIMU U O0MOTeXHOJI0ruHM (5 4)

3ajaun U METOAbI CeNEKIMH. [ 'eHeTnKa Kak HayyHasi OCHOBA CeJIeKUHUU opranu3mMoB. MicxonHbiil MaTepuai uis cenekuuu. Yuenue H. Y. BaBunosa
0 IEHTpax MPOUCXOKACHUS KyIbTypHBIX pacteHuid. [lopona, copt, mramm. Cenekius pacTeHUl U >KMBOTHBIX. MICKyCCTBEHHBIN OTOOp B CEIEKIUH.
['uGpunu3anus kak MeTOJ] B ceNeKInu. Tumbl ckpemuBanuii. [loaummonnus B cenekiuu pacTeHuid. JloCTHKEeHUS COBPEMEHHOM CEeNeKIINU.
Mukpoopranu3Mbl, TpUOBI, TPOKAPHOTHI KaK OOBEKTHl OuoTexHoNoruu. CeNeKnus MUKPOOPTaHW3MOB, €€ 3HaueHWe [UIsi MUKPOOHUOIOTHYECKOM
MPOMBIIIIICHHOCTH. MHKPOOHOIOTHYECKOEe MPOU3BOJCTBO MHIIEBLIX MPOIYKTOB, BUTAMUHOB, ()EPMEHTOB, JICKAPCTB U T. A. [IpoOiaemMbl U MEePCIEKTHBBI
OMOTEXHOJIOTHUH.

['ennHas u KjeTOYHAS UHXKEHEPUS, €€ JOCTHIKEHHUS U MEePCIIEKTUBBI.

JleMOHCTpalMs: XKUBBIX PACTCHUH, repOapHBIX IK3EMILISIPOB, MYJIsDKeH, Tabnui, (GoTtorpaduii, HIUTIOCTPUPYIOLINX PE3YIbTAThl CENEKIIMOHHON
paloThl; TOPTPETOB M3BECTHBIX CEJIEKIIMOHEPOB; CXEM, HIUTIOCTPHPYIOIIUX METOJbI MOJYyYEHHUS HOBBIX COPTOB PACTEHHH M MOPOJ KUBOTHBIX; TaOJHII,
CXeM MHUKpPOOHOJIOTHYECKOTO MTPOU3BOJICTBA, TPOAYKTOB MUKPOOHOIOTUYECKOTO CHHTE3A.



11 knacc Bun
Hcropus 3BOIOIMOHHBIX Uael (8 uaca)

Hcropust 2BOTIOIMOHHBIX UeH. Pa3BuTne Onosioruu B 101apBUHOBCKUH nepuoa. 3Hadenue padot K. JIuanes, yuenus XK. b. Jlamapka, Teopun XK.
KroBwe. [lpeanoceinku Bo3HuKHOBeHHsS yueHus Y. [lapuna. DBomounonHas teopus Y. lapBuna. Ponb SBOMIONHMOHHON Teopuu B (HOPMUPOBAHUU
COBPEMEHHO €CTECTBEHHOHAYYHOU KapTUHBI MUpA.

Jemoncrpauus. Kapra-cxema mapuipyta nyremectsus Y. JlapBuna.

OneKTpoHHbIe TabaMIIbL: [[BIOKYyIINE CUIIBI 3BOTIONMY. BO3HUKHOBEHHE U MHOT0O0pa3ne MpUCIOCO0IEHUI Y OpraHi3MOB.

['epOapHble MaTepHualbl, KOJUIEKIUH, (poTorpaduu u apyrue martepuaiabl( (OTO-BUAEO), MOKA3bIBAIOIINE HHIUBUAYATbHYIO W3MEHYHMBOCTb U
pasHooOpasue COPTOB KyJIbTYPHBIX PACTEHHI U TIOPOJ JOMAIIHUX KHUBOTHBIX.

OcHoBHBIE IOHATHS. DBoJIONH. Kpeannonusm, TpanchopMu3M, SBOIOUMOHN3M. ['pynnoBas 1 MHIMBUAyalIbHAS M3MEHUYMBOCTh. MICKYCCTBEHHBINH
ot0op. bopr0Oa 3a cyniectBoBanue. EcrecTBeHHBIN 0TOOD.

CoBpemeHHOe IBOJIIOLIMOHHOE YueHue (15 yacos)

Bun, ero xpurepuu. llomynsuus — cTpyKTypHasl eIMHUIA BUJa, eIUHUIA 3BOIOLMU. CHHTETHYECKas TEOpHs SBONIONMH. [[BHXKYyIIHE CHIIBI
ABOJIIOLIMU: MYTALIMOHHBIA MPOIECC, MOMYJISILIMOHHBIE BOJHBI, U30JSIMS, €CTECTBEHHBIH OTOOp; MX BJIMSHHE HAa T€HO(POH[ MOMyJIAUUd. JBIXKymui u
CTaOWIM3UPYIOLINIT eCTECTBEHHbI OTOOp. AJanTanmuy OpraHU3MOB K YCIOBHSIM OOWUTaHUS Kak pe3ysibTaT JEHCTBUS €CTECTBEHHOro OTOOpa.
Bunoo6pa3oBanue kak pe3ynbTar 3Boonud. CrocoOsl U MyTH BUA00Opa30BaHUS.

CoxpaHneHne MHOrooOpaszus BHJIOB KaK OCHOBa YCTOMYMBOTO pa3BUTHS Ouocdepsl. [7aBHbIe HampaBlIeHHs SBOJIOIHOHHOTO MpoIlecca.
buonoruueckuit nporpecc u 6uonorndyeckuii perpecc. [IpuunHbI BBIMUPAHUS BUIOB.

Jloka3zaTenbcTBa HBOJIIOLIMHA OPraHUYECKOr0 MUpA.

JemoncTpanus. Cxema, WIUTFOCTPUPYIOLAs KpUTEPUU BUAA.

Tabmuuer u cxemsl: «/[Brwkymue cuisl 3Bomonun», «O0pa3oBaHNe HOBBIX BUAOBY», «CXOACTBO HAYAIBHBIX CTAIH 3MOPHUOHAIBHOTO Pa3BUTHUS
MIO3BOHOYHBIX». DBOJIIOIMS PACTUTEIBLHOIO MHUpPA. DBOMIOLMS KUBOTHOrO Mupa. Penkue m ucuesaromue Buabl. DOpMbI COXpPAaHHOCTH HCKOMAEMBIX
pacTeHU U KUBOTHBIX

['epbapuu, KOMIEKINMN U IPYTUE HATJIAHbIE MaTEPHAIIbl, IEMOHCTPUPYIOLIUE TPUCIIOCOOICHHOCTh OPraHU3MOB K Cpelie OOUTaHUS U Pe3yJIbTaThl
BHUJ1000pa30BaHusl.

Tabmu1sl, MyJSDKUA U APyTHE HarysgIHble MaTepuanbl( GOoTo, BIIEO0), IEMOHCTPUPYIOLIIE TOMOJIOTUYHbIE U aHAJIOTUYHbIE OPTaHbl, UX CTPOCHUE U
MIPOUCXOXK/ICHNE B OHTOT'€HE3€; PyIUMEHTHI U aTaBU3MBI.

JlabopartopHble U pakTHUYECKHe paboThI

1)Onucanue ocobeit Buaa mo MophoIorudeckomy KpUTEpHIO.

2)Bb1siBieHUE U3MEHYMBOCTH y 0COOEH OJTHOTO BUAA.

3)BeIsiBIIeHHE TPUCTIOCOOTICHNI OPraHU3MOB K cpelie 0OuTaHus ™.

[ | Okckypeusl
MHuoroo6pasue BHI0B (OKPECTHOCTH IIIKOJIBI).
] OcHoBHble OHATHA. By, nonynauus; ux kpurepuu. I'eHopona. JBHKyiiue CHIIbI 3BOIIOLUU: MYTAallMOHHBIN MTPOLECC, TOMYJIALUOHHbIE

BOJTHBI, H30JISIIHS, €CTECTBEHHBIA 0TOOp. JIBIKyINid U cTa0mIH3upyronui otoop. CriocoObl U IMyTH BHI000pa30BaHUS.

IIpoucxoxnenue ;xu3nu Ha 3emuie (5 yaca)

Pa3Butne mnpencraBieHM O BO3HUKHOBEHMM JKHM3HU. OTinuuTenbHble INpu3Haku kuBoro. Ombitel ®. Pemgu, JI. Ilacrepa. I'mmoressr o
IIPOUCXOXKICHUN KU3HU.

CoBpeMeHHbIE B3IVl Ha BO3ZHUKHOBeHUE KM3HU. Teopus OnapnHa — XomzaelHa. YCIOKHEHHE JKMBBIX OPraHU3MOB Ha 3€MIle B IIpoLEcce
HBOJIIOLIHH.

JleMoHCcTpanusi. DIEKTPOHHBIE CXEMBI: «BO3HUKHOBEHHE OJHOKJIETOUHBIX DYKAPUOTHYECKUX OPTaHU3MOBY», « DBOJIIOLUS PACTUTEIBHOTO MHUPay,



«OBOJIIOLINS ’KUBOTHOTO MHUPA.
Penponykimu kaptuH, n3o0paxkaromux Gropy u GayHy pa3iaudHbIX 3p U IEPUOJIOB.
Komnexmmu: OkaMeHenoCTH, OTIeYaTKH OPTraHu3MOB B IPEBHUX MTOPOJIaX.
JlaGoparopHble U MpakTHUYECKHE paboThI
AHaIu3 ¥ OIIEHKA Pa3IMYHBIX THIIOTE3 MPOUCXOKICHUS KU3HH.

[ | OKCKypcus
Ucropwust pa3BuTHs )KU3HHA Ha 3eMiie (KpaeBeIIeCKUN My3ei).
[ OcHoBHble nioHATHS. Teopuss Onapuna — XomgerdHa. XuMudeckas 3Bostonus. buosormdeckas spomonus. [loctenenHoe ycnoxHeHue

OpraHu3aliy U MPUCTIOCOOTICHHSI K YCIOBUSM BHEIITHEH cpeibl OPraHU3MOB B IIPOIIECCE IBOJIOLUH.

IIpoucxoxnenue yesaoBeka (7 yaca)

['unoTe3sl mpoucxoxaeHus YenoBeka. [lonoxkenue yenoBeka B CUCTEME JKUBOTHOTO Mupa (kinace Miekonuratomue, otpsa [Ipumatst, poa Jlroan).
DBOJIOIMS YeI0BeKa, OCHOBHEIE dTarlbl. Packl uenoBeka. [IponcxoxaeHne 4enoBedyecknx pac. BumoBoe eAMHCTBO YeTIOBEUECTRA.

JemoHcTpaust . OnekTpoHHas cxemMa «OCHOBHBIC OTambl JBOJIONMK YeJIOBeKa». JIBWKyIIMe CHIIBI aHTpororenesa. IIpoucxoxaeHue
yesioBeueckux pac. [Ipoucxoxaenue yenoBeka

Tabmursl, N300pakaroIIe CKEJICTHl YeJIOBEKa M MO3BOHOYHBIX )KHBOTHBIX.

JlaGopaTopHblie U IPaKTUYECKHUE PAOOTHI

1)BolsiBeHre NPU3HAKOB CXOJCTBA 3apOAbIIICH YeIOBEKa U APYTUX MIEKONUTAIOIINX KaK JJOKa3aTeIbCTBO UX POJCTBA.

[ | OKCKypcus

[TpoucxoxaeHre 1 SBOJIONNS YeIOBeKa (MCTOPUUECKHUI MM KpaeBeTUeCKUil My3eit).

| OcHoBHbIe noHsATHS. [Iponcxoxaenue yenoeka. OCHOBHBIE ATallbl 3BOJIIOLMH. J[BHKYyIIIME CHIIBI aHTpONOreHe3a. YenoBeueckue packl, ux
€AMHCTBO.

Ikocucremsl (19 yacoB)

Okonornyeckue paktopsl (3 yaca)

Opranusm u cpena. [Ipeamer u 3aaun 5K0JIOTUU. DKoJOTHYecKue (akTopsl cpelibl (abMoTHYeCKHe, OMOTHYECKUE, aHTPOIIOTEHHbIE), X 3HAUCHHE
B JKM3HU OPraHU3MOB. 3aKOHOMEPHOCTH BIIMSHHS HKOJOTHYECKUX (DAaKTOPOB HA OpraHU3MbI. B3aMMOOTHOIIEHHS MEXAYy OpraHu3MaMu. MeXBHIIOBBIE
OTHOUICHHUS: TAPA3UTH3M, XUITHUYECTBO, KOHKYPEHIIUS, CUMOUO3.

Hemonctpanus. Harnsaaeie Mmatepuainsl ( quarpaMmsl, GOTo, BHIEO, (OITHO), IEMOHCTPUPYIOUINE BIUSIHUE SKOJIOTUIECKUX (DAKTOPOB Ha JKUBBIC
OpraHu3Mbl. DJEeKTpoHHast cxema: [Ipumepsl cuMOM03a B mpupone. DKoJormdeckre (HakTopsl M UX BIMSHUE HAa OpraHU3Mbl. BHONOTHYecKHe pUTMBI.
Me:XBHU/10BbI€ OTHOLICHUS: TAPA3UTU3M, XUIIHUYECTBO, KOHKYPEHIUS, CUMONO03

OcHoBHble MOHATHS. Okojorusi. Bremnsis cpema. Okonoruueckue ¢akrtopbl. AOHOTHUECKHE, OMOTHYECKHE M aHTPONOTEHHbIE (PaKTOPHI.
[TapazuTu3m, XUIHUYECTBO, KOHKYPEHLUS, CHMONO03. DKOJIOTHYECKash HUIIA.

CtpykTypa 3KocucTeM (4 daca)

BunoBas u nmpocTpaHcTBEHHasi CTPYKTypa 3KocucTeM. [IuieBsle CBsA3M, KPYTrOBOPOT BELIECTB U MPEBPAIIECHUS SHEPTUU B 3KocucTeMax. [IpudnHel
YCTOMUMBOCTH M CMEHBI SKOCUCTEM. BinsiHue yenoBeka Ha 3KocucTeMbl. VIcKyccTBEHHBIE COOOIIECTBA — arpoLEHO3bI.

JlemoHcTpauus. DnekTpoHHas cxema «lIpocTpaHCTBEHHAs CTPYKTypa 3KOCHUCTEMBI (SPyCHOCTb DPAaCTHTEIBHOTO COOOILECTBA)». DKOCHCTEMA.
ArposkocucreMa

CxeMmbl 1 TaOIHILIBI, JEMOHCTPUPYIOLIUE MUIIEBbIE LIEMH U CETH; YKOJIOTHUECKUE MUPAMUIBI; KPYTOBOPOT BEIIECTB M YHEPTUU B SKOCUCTEME.

| JlaGopaTopHbIe U IPaKTHYECKUE pabOThHI

1)CocraBiienre cxeM nepeadn BEIIeCTBa U SHEPTUH (1IeTIeH MUTaHMs) B IKOCUCTEME™.

2)BbisiBIeHHE aHTPOIIOT€HHBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH.

3)CpaBHuUTENbHAS XapaKTEPUCTHUKA TIPUPOTHBIX IKOCUCTEM U arpOdKOCUCTEM CBOCH MECTHOCTH.



4)MccnenoBanre N3MEHEHUH B 9KOCHCTEMaX Ha OMOJIOTHYECKUX MOJIENSX (aKBApHyM).

5)PelieHre 3KOIOTUYECKUX 3a]1a4.

[ | OKCcKypcus

EcrecTBenHnsbie (Jiec, mose u Ip.) U UCKYCCTBEHHBIE (TTapK, call, CKBep IIKOJbI, (hepMa U JIp.) SIKOCUCTEMBI.

| OcHoBHbIE OHATHUS. DKOCUCTEMA, OMOreoLIeH03, OUOIIEHO3, arpolieHo3. [Ipoay1ieHThl, KOHCYMEHTHI, peyLeHThI. [IHieBble enu 1 ceTu.
Bbuocdepa — riodaabnast 3xocucrema ( 5 yac.)

buocdepa — rmobanpHas skocucrema. CoctaB u cTpykrypa 6muochepsl. Yuenue B. U. BepHaackoro o 6uocdepe. Poib KUBBIX OpraHu3MOB B
ouocdepe. buomacca 3emin. bruonorunyeckuii KpyroBopoT BeliecTs (Ha mpuMepe KPyroBOpOTa BOJIBI U YIIIEPOIa).

[ ] Hemonctpamums. Tabmuiel 1 cxembl: «CTpykTypa 6uochepsr», «Kpyroopot Boasl B 6uochepe», «KpyroBopor yriepoma B 6mocheper.
buopasnoobpazue

Harnsoaeiii Mmatepuan( ¢poTo-BrUae0), OTPAKAIOLINI BUAOBOE pa3HOOOpa3Ue KUBBIX OPraHU3MOB OHOCHEPHI.

OcHoBHble IoHATHSA. bruocdepa. XKuBoe BelecTBo, OMOTeHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BeliecTBO. buomacca 3emiu.

buocdepa u yenosex (5 yac.)

buocdepa u uenosek. IBonmonust 6uocdepsl. ' To0anbHBIE YKOIOTUYECKUE TPOOJIEMBI ¥ TyTH WX pemieHwus. [locaencTBus NesaTeNbHOCTH YeTI0BeKa
ISt OKpyxatotet cpeapbl. [IpaBuia noseaenus B mpupoaHoi cpeae. OxpaHa IpUpoAbl U PallMOHATEHOE UCTIOJIB30BAaHUE TPUPOIHBIX PECYPCOB.

Hemonctpanusi. TaOGnuipl, WUTIOCTPUPYIONTUE TI00aTbHbBIE SKOJOTUYECKUE TIPOOIEMBI U TTOCIEICTBHS JEATEILHOCTH YEJIOBEKa B OKPY KaIOIIEH
cpene. buocdepa u yenosek. 3anoBeTHUKY U 3aKa3HUKH Poccum.

Harnsmasnii Mmatepuan( GpoTo-BH/I€0), KapThl HAIIMOHAIBHBIX MTAPKOB, 3aIIOBETHUKOB U 3aKa3HUKOB Poccuu.

JlaGopaTopHble U IPaKTUYECKUE PAOOTHI

1)AHanu3 1 OlleHKa MOCIEACTBUN COOCTBEHHOM IEATEILHOCTH B OKPYIKAOIIECH cpeie.

2)AHanu3 U OlleHKa TII00aTbHBIX YKOJOTHYECKUX MPOOJIeM U IMyTel UX pelieHusl.

| OcHoBHBIE TTOHATHA. [ J100aIbHEBIE YKOJIOTHYECKHE HpO6JICMBI. OxpaHa npupoabl. PanmonansHoe MpUpoOaAO0IIOJIb30BaHUC. HamuonannHble

MapK, 3allOBCIHUKH, 3aKa3HUKH. KpaCHaSI KHHUTA.

[ToBTropenue-4u( u3 pesepsa) Knerka. Hacinencrsennas nsmeHunBocTh. Pasmuoxxenue. UHauBHUyanbHOE pa3BUTHE OPraHU3MOB.
3akmoyenue (/ 9ac)OO011e0noaornuecKue 3aKOHOMEPHOCTH KUBOU IPUPOIBI



Y4eOHO- TeMaTHUYECKOE JIAHNPOBAHUE
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Ne Ha3BaHusi TeMbl KoauuecTBO yacon KoauuecTBO KoaunuectBo
NPAKTHYECKUX  [1a0OpPaTOPHBIX
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HcTopus 3BOTIOIMHOHHBIX HAEH 8
CoBpeMeHHOe 3BOJIIOLINOHHOE YYeHHUe 15 2 2
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IKOCHCTEMBI
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