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AHHOTAIIUA

PabGouast mporpamma 1o OuWoNOTHMM 1 cpeaHed 00I1Ie00pa3oBaTEIHbHOM  IITKOJIBI
COCTaBliecHa Ha OCHOBE (YHJIAMEHTAIbHOIO sApa COJAEpKaHUsS O0OIero oOpa3oBaHHs,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS CpEIHErooOmero oOpa3oBaHMs, IPEICTABICHHBIX B
@DenepatbHOM TOCYAAPCTBEHHOM 00pa3oBaTEIbHOM CTaHIAPTE CPEAHEro OO0LIero oOpa3oBaHUS
(ITpukaz MwunoOpHayku ot 17.05.2012r. Ne 413); mpumepHON MPOrpaMMBI CPEIHETO OOIIEro
o0pa3oBaHus 110 OMOJIOTHH, aBTOPCKOW yueOHo# nporpammbl B.W. Cuornazosa (buosorus. 10-
11 xmaccel. M.: TIpocserienue, 2019). B Heli yuTeHBI OCHOBHBIE HCH M MOJOKCHHS ITPOrPAMMBbI
pa3sBUTHS U (POPMUPOBAHMS YHUBEPCAIBHBIX Y4YeOHBIX AECUCTBUM ISl CpEeIHEro oOIIero
o0pa3oBaHusl M COOJIIOJICHA MPEEMCTBEHHOCTh C IMPOrPaMMOW 1O OWOJIOTHU Uil OCHOBHOTO
o011ero 06pa3oBaHus.

[IporpammMa ompenensier colepaHue U CTPYKTypy Yy4eOHOro marepuana ¢ HepedHeM
pasfeioB € YKa3aHMEM YHWCJIA 4YacOB, OTBOAMMBIX Ha HX HU3YyYEHHUE, IIOCIEA0BATENbHOCTH
U3ydeHus MaTepuaia, IOyTH (OPMHUPOBAaHUS CUCTEMbl 3HaHUM, yMEHUH U crocoOoB
NEeSTeIbHOCTH, PAa3BUTHSA, BOCIUTAHMA W COLUMAIM3ALUU  OOYYaIOIIUXCs, BO3PACTHBIX
ocobeHHocTeil. B mporpamme ompenenéH mnepedeHb JeMOHCTpalMid, J1abopaTOpHBIX padoT,
IpakTUUYeCKUX  3aHATHA.KOHTponb 3a ypoBHEM 3HaHMH M yMEHUH oOOywarommxcs
npeaycMaTpuBaeT IPOBEACHNE KOHTPOJIBHBIX pabOT 110 TeMaM.

[Tporpamma kypca 6uosoruu s odydaromuxcs 10 — 11 kimaccoB o0mieo0pa3oBaTeIbHBIX
YUPEKICHUN paccuMTaHa Ha 2 roaa oOydeHHs, KOTOPbIC BKIOYAKOT 68 y4eOHBIX YacoB W3
pacueta luacB Henento (34 yaca B 10 kiacce, 34 yaca B 11 kiacce).

Henun Owuosioruyeckoro o0O0pa3oBaHMsAB cTapiieil Imkojle (GOpMyIUPYIOTCS Ha
HECKOJIBKUX YPOBHSX: IIIO0ATEHOM, METAalPeIMETHOM, JTHYHOCTHOM M MPEAMETHOM, Ha YPOBHE
TpeOoBaHUil K pe3ybTaTaM OCBOCHHUS COJIEP:KaHUs MTPEIMETHBIX MPOTrpamMM.

['moGanbHBIMU HeAAMH OMOJIOTHYECKOTO 00Pa30BaHMS SBIISIOTCS:

e coyuanuzayua oOy4aeMbIX KaK BXOXKJICHHE B MHP KYJIbTYpbl U COLIMATIbHBIX OTHOIICHUH,
oOecrneunBaroliee BKIIOUeHNE 00yJalouXCsl B TY WM UHYIO TPYIITY WU OOIIHOCTh — HOCUTES
€€ HOpPM, LEHHOCTEH, OpUEHTAlMi, OCBAMBAEMBIX B IPOLIECCE 3HAKOMCTBA C MHUPOM >KUBOU
MIPUPOBL;

e npuoduienue K TIO3HABATEIBHON KyJIbType KaK CHCTEME I103HABATENbHBIX (HAYYHBIX)
[IEHHOCTEH, HAKOTIJIEHHBIX O0IIECTBOM B cpepe OMOIOTrHIeCcKOi HAyKH.

[TomuMmo 3TOTO, OHOJIOTHYECKOE 00pa30BaHNE TPU3BAHO 0OECTICUNTD:

® OpueHmayuro B CUCTEME dTUUYECKUX HOPM U LEHHOCTEW OTHOCUTEIBHO METOIOB, PE3YJIbTATOB
U JIOCTH)KEHUN COBPEMEHHOM OMOIOTHYECKON HAYKH;

paseumue 1MO3HABATCIIBHBIX KAaYCCTB JIMYHOCTH, B TOM YHCJIC ITO3HABATCIBHBIX HMHTCPCCOB K
HN3YUCHUTIO 06IJ_[I/IX OMOJIOTHYECKUX 3aKOHOMepHOCTCﬁ U CaMOMY IIPOLECCY HAYUHOT'O ITO3HAHU,

e 0g1a0¢eHUe y‘-Ie6HO-HO3HaBaTeHLHBIMI/I N IEHHOCTHO-CMBICIOBBIMHU KOMIICTCHTHOCTAMU OJIA
(I)OpMI/IpOBaHI/IH MO3HaBaTeIbHON U HpaBCTBCHHOﬁ KYJIbTYPbI, HAYYHOI'O MUPOBO33PCHUA, a
TaKXK€ METOJOJIOTHEH OMOJIOrHYECKOT0 OKCIIEPUMCEHTA W  JJICMCHTAPHBIMHU  MCTOAaMU
OMOJIOTHYECKUX HCCHGHOBaHHﬁ;

 hopmuposanue >KONOTHUECKOTO CO3HAHWSI, IIEHHOCTHOTO OTHOIICHUS K JKUBOW INPHPOIE U
YEIIOBEKY.
B 2023-2024 yue6HOM TOMy AaHHAs porpamma peanusyetcs B 11 kiacce.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O IPEAMETA BUOJIOT'MA

OcBoeHne Kypca OMOJIOTUM HA YPOBHE CPETHEro OOIIero oOpa3oBaHUs HAMPABICHO Ha

JOCTHDKEHUE OO0YYaroLUMKCA JIMYHOCTHBIX, METAlpeAMETHBIX M IPEAMETHBIX Ppe3yJbTaToB
OCBOCHHS OCHOBHOH 00pa30BaTeIbHON MPOTrPAMMBI.

JInuHOCTHBIE pPe3yJIbTAThI:

peam3anua ISTUYCCKUX YCTAHOBOK II0 OTHOIICHHIO K OHOJIOTHYECKUM OTKPBITHAM,
HCCIICAOBAHUAM U UX PE3YJIbTaTaM,

IMpU3HAHUA BBICOKOH HEHHOCTH XU3HU BO BCCX €€ MPOABIICHHUAX, 3J0POBbA CBOCTO U APYTIUX
JFOJICH, peau3alii YCTaHOBOK 3/I0POBOTO 00pa3a KU3HH;

c(OpMUPOBAHHOCTH TMO3HABATENIbHBIX MOTHMBOB, HANPABIEHHBIX Ha IOJYYEHHE HOBOTO
3HAaHUA B 00JIaCTH OMOJIOTHMHU B CBSA3U ¢ Oyaymied mpodeccuoHanbHOM AESITeTbHOCTBIO WU
OBITOBBIMH TIpOOJIEeMaMu, CBS3aHHBIMH C COXPAaHEHHEM COOCTBEHHOTO 3/I0pOBBbS U
9KOJIOTHYECKOH 06€30MacHOCTH.

MeranpeamMerHble Ppe3yabTaTbl OCBOCHHMSI OCHOBHO 00pa3oBaTe/bHOH NPOrpamMMbl
npeacTaBJeHbl TPeMs TPyNIIaMH YHUBEPCAIbHbIX Y4eOHbIX aeiicTBuii (Y'Y ).

1.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

BbpInyCKHUK HAy4YuTCH:

2.

CaMOCTOATCIIBHO OIPCACIIAThL LCIHU, 3adaBaThb IIapaMCTPbl U KPUTCPUHU, 10 KOTOPBIM MOKHO
OIIpCACIINTD, YTO LCJIb NOCTUTHYTA,

OLCHUBATh BO3MOKHBIC IIOCICIACTBUA JOCTHXCHHA IIOCTaBJICHHOM oein B ACATCIBHOCTH,
COOCTBCHHOH KHU3HH U KU3HU OKpYXKXaromunux JIIOIIGI;'I, OCHOBBIBAsIChb Ha coo6pa>1<eH1/mx OTUKHU
1 MOpaAJIH;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B OOpa30BATEIBHOM JEATEIHHOCTH U
JKU3HEHHBIX CUTYaIHX;

OLICHUBATL PECYPChI, B TOM YUCJIC BPEMS U APYIU€ HEMATCPUAIILHBIC PECYPCHI, HeO6XOZ[I/IMLIe
IS JOCTHIKEHUS IMTOCTaBICHHOM SN,

BI)I6I/IpaTB OyTb JOCTMIKCHHA 1LECIHU, IUIAHUPOBATH PCHICHUC IIOCTABJICHHBIX 3a1ad,
ONTUMU3HPYI MATCPHUAIILHBIC 1 HCMATCPUAJIbHBIC 3aTPAaThI;

OpTaHHU30BbIBATH 3(1)(1)6KTI/IBHBII>'I INOUCK PECYpPCOB, HCO6XOI[I/IMBIX AL JOCTHXKCHUA
MMOCTaBJICHHOM OCIIn,

COIIOCTAaBJIATDH HOJ'Iy‘-IGHHBIfI PE3YIbTAT ACATCIBHOCTHU C MOCTaBJICHHOM 3apaHeC LCIbIO.

Ilo3HaBaTe/IbHbIEC YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

BbinyCKHUK Hay4YuTCH:

UCKaThb M HAXOIUTh OOOOIIEHHBIE CIIOCOOBI pelIeHHs 33/Jad, B TOM YHCIE, OCYIIECTBIATH
pa3BepHYThI WH(GOPMALMOHHBIM IMOMCK W CTaBUTh Ha €ro OCHOBE HOBbIe (yueOHbIE H
MO3HABaTENIbHbIE) 3a/1a4H;

KPUTUYECKH OLIEHUBAaTh W HHTEPIPETUPOBaTh HMHPOPMALMIO C PA3HBIX IO3UIHH,
pacro3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNS B MH()OPMALIMOHHBIX HCTOUHUKAX;



® NCIOIBb30BAaTh pPA3JMYHBIE MOJEIbHO-CXEMAaTUYECKHE CPEeAcTBa Ul IIPEACTaBICHUS
CYIIECTBCHHBIX CBSI3¢M M OTHOUICHWM, a TakKe IPOTHUBOPEYMH, BBIABICHHBIX B
UH(POPMALMOHHBIX HCTOYHUKAX;

® HAXOOUTh M NPHUBOJUTH KPUTHUECKUE ApryMEHThl B OTHOILIEHUM JEHCTBUH U CYyKACHUH
JPYyroro; CIOKOMHO M pPa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEYaHUSIM B OTHOIIECHUU
COOCTBEHHOTO CYXKICHHUS, PACCMATPHUBATh UX KaK PECYpC COOCTBEHHOTO PAa3BUTHS;

® BbLIXOJUTH 34 pPaMKH yqe6H0ro npeaMeTa U OCYILICCTBIIATH HCHCHaHpaBJ’IeHHHﬁ IIOUCK
BO3MO>KHOCTEH AJIs1 IIUPOKOIro Nepe€Hoca CpeacTB U croco0oB HeﬁCTBHH;

® BLICTpAUMBATb MHAWBUAYAJIbHYIO O6p330BaTeHBHYIO TPACKTOPUIO, YYUTLIBAAd OI'PAaHUYCHUA CO
CTOPOHBI APYTHUX YHAaCTHUKOB U PCCYPCHLIC OIPaHUYCHU A,

® MEHSATh U yJepKUBATh pa3Hble MO3ULUH B [I03HABATEIBHOMN 1E€ATEIBHOCTH.
3. KoMMyHUKaTHBHbIE YHUBepcalbHble yueOHbIe AeiicTBUSA

BbINYCKHUK HAYYUTCS:

® OCYIIECTBISITH JIETOBYI0O KOMMYHUKAIIUIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMU (Kak
BHYTpPH 00pa3oBaTeIbHON OpPraHU3allid, TaK U 3a € IMpeIeiaMu), MoA0upaTh MapTHEPOB IS
JIEIIOBO1 KOMMYHHKAIIUU UCXOJSl U3 COOOpaxKeHH pe3yIbTaTUBHOCTU B3aUMOJICHCTBUS, a HE
JMYHBIX CUMIATHIA;

® [IpU OCYIIECTBICHUH IPYNIOBON pabOThI OBITH KaK PYKOBOJAUTENIEM, TaK U YJIEHOM KOMaHJ bl
B Pa3HBIX POJISIX (TeHEepaTop UIeH, KPUTUK, UCTIOTHUTENb, BEICTYIAIOIINUN, SKCIEPT U T.1.);

® KOOPAMHHMPOBaTb U BBHINOJHATH pabOTy B YCIOBHUSIX pPEATBHOrO, BUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

® DA3BCPHYTO, JIOTUYHO U TOYHO HU3JIaraTb CBOKO TOYKY 3PCHUA C UCIIOJIb30BAHUECM aJICKBATHBIX
(YCTHBIX n HI/ICBMCHHHX) SA3BIKOBBIX CPCIACTB,

® pacrno3HaBaTh KOH(QJIUKTOTCHHBIC CUTYAIlMU U MPEAOTBpaNiaTh KOH(PIUKTHI 10 X aKTUBHOU
¢da3bl, BBICTpauWBaTh JCIOBYI0O M 0Opa30BaTEbHYI0 KOMMYHHKAIIUIO, U30eras JTUYHOCTHBIX
OLICHOYHBIX CYKICHUM.

IIpenmeTHbie pe3yJibTaThI:

B pesymbraTe u3yueHums ydeOHOro mpeamera «bHOJOTHsS» Ha YPOBHE CpPEIHEro OOIIero
o0pa3zoBaHus:

BoinyckHuK Ha 0230BOM YPOBHE HAYYMTCH:

® pacKpbIBaTh Ha MPUMEPAX POJIb OMOJOTUU B (OPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI
MHpa ¥ B IPAKTUYECKON JEATEIBHOCTH JIFOJICH;

® [IOHUMAThb U OMMHUCBIBATH B3aUMOCBA3b MCIKIY CCTCCTBCHHBIMHU HayKaMU: 6HOHOTHCI>'I, (I)HBHKOf/'I,
XHMHCﬁ; YCTAHABJIMBATL B3aUMOCBA3b IIPUPOAHBIX HBHCHHﬁ;

® [IOHUMAaTb CMBICJI, Pa3jind4aTb U OIMKUCBIBATH CUCTECMHYIO CBsA3b MCKAY OCHOBOIIOJIArarOlrMnu
OHOJIOTMYECKUMH ITOHATUSMMU: KJICTKA, OpraHnu3M, BU, SKOCUCTCMA, 6H00(bepa;

® [ICIIOJIB30BATh OCHOBHBIE METOJIbl HAYYHOrO T[O3HAHHUA B Y4YEOHBIX OMOJIOTHMYECKHUX
HCCIIEIOBAaHUAX, MPOBOJUTH OSKCIEPUMEHTHl 10 H3YYEHHMIO OHOJOTHYECKHX OOBEKTOB U
SABJICHUM, OOBSCHATH pe3yJbTaThl SKCIEPUMEHTOB, AaHAJIU3UPOBaTh HUX, (HOPMYIMPOBATH
BBIBOJIBI;



e hopmyIHpoBaTH THUIOTE3bI Ha OCHOBAaHWH TMPEUIOKEHHON OHOJIOrHYeckoi WHbOpManuu u
npeJyIarath BapuaHThl IIPOBEPKHU TUTIOTES;

® CpaBHUBATh OMOJIOTUYECKHE OOBEKTHI MEXAY COOOM MO 3aJaHHBIM KPUTEPHSIM, J1€1aTh BbIBObI
1 YMO3aKJIIOUEHUSI HA OCHOBE CPABHEHUS;

© 000CHOBBIBATH CAUHCTBO JKMBOHI M HEKHBOM IMpupoabl, POACTBO KHUBBIX OPIraHU3MOB,
B3aUMOCBA3U OPraHUu3MOB H Oprmammeﬁ Cp€abl Ha OCHOBC OMOJOrHYECKUX TeOpHﬁ;

® [IPUBOANTH IPUMEPHI BEUIECTB OCHOBHBIX I'PYII OPTaHUYECKUX COCIMHEHUN KJIeTKH (OenKoB,
YKUPOB, YIIIEBOJOB, HYKIEUHOBBIX KHCIIOT);

® pacrio3HaBaTh KICTKH (IIPOKApHUOT W JYKApPHOT, PACTCHHUH M KMBOTHBIX) IO OIHUCAHMIO, Ha
CXEMAaTHYCCKUX H300pAKCHUAX;, YCTAHABIMBATH CBS3b CTPOCHUS W (YHKIUH KOMIIOHCHTOB
KJIETKHA, 000CHOBBIBATh MHOT000pa3ue KIETOK;

® DACIIO3HABATDH ITOITYJIAIUIO U OMOJOrMYeCKUH BHUI 10 OCHOBHBIM ITPU3HAKAM;

® ONMMCHIBaTh (PEHOTUN MHOTOKJIETOYHBIX PACTEHUH M JKUBOTHBIX IO MOP(}OIOrHYECKOMY
KpUTEPUIO;

© 00BSICHATD MHOFOO6paSI/Ie OpTraHu3MOB, IPUMCHA 3BOJIFOHUOHHYIO TCOPUTLO,

e xjjaccu(puuupoBaTh OMOJOrMYECKUE OOBEKThl HAa OCHOBAHUM OJHOIO WM HECKOJIBKUX
CYIIECTBEHHBIX IPU3HAKOB (THUIIbI MUTAHUS, CIOCOOBI IBIXaHHUS U Pa3MHOXKEHUS, 0COOEHHOCTH
pa3BUTHA);

© 00BSICHATD MMPHUYKUHBI HACJICACTBCHHBIX 38.6OJ'I€B8.HI/II‘/‘I;

® BLIBJISIT HU3MCHYHMBOCTL Yy OPraHU3MOB; O00BACHATH MMPOABJICHHUC BHUIOB HN3MCHYHUBOCTH,
HCIIOJIb3YA 3aKOHOMCPHOCTH HU3MCHYUBOCTH, CpaBHHBATb HACJICACTBCHHYIO n
HCHACJICACTBCHHYIO U3BMCHYNBOCTD,

® BBIABIIATD MOp(i)OJ'IOFI/I‘IeCKI/IC, (I)I/I3I/IOJ'IOI‘I/IIIGCKI/IC, IMMOBCACHYCCKUC aAallTalluhl OPraHu3MOB K
cpeae oOuTaHus 1 JEHCTBUIO SKOJIOTHUYECKUX (I)aKTopOB;

® COCTaBJIATH CXEMBbI IIEPEHOCA BEIIECTB M 3HEPTUU B SKOCHCTEME (IIeNH MUTaHUA);

¢ [IPUBOJUTHL JOKA3aTCIbCTBA HeO6XO,[[I/IMOCTI/I COXpaHCHUA 6I/IOpaSHOO6pa3I/I$[ AJIs0 yCTOﬁ‘-IPIBOl"O
Pa3BUTHA U OXPAHBI Opr>K8.I-OH.ICI>i CpCabl;

® OIICHMBATh JIOCTOBEPHOCTh OHOJIOTMYECKOW UWH(pOpMaluu, TONYYEeHHOH W3  pasHbIX
HMCTOYHUKOB, BBIIEIATh HEOOXOAUMYI0 HMH(OpPMAlMIO AJI HCIOJIb30BaHUS €€ B Yy4eOHOM
JEATEIBHOCTH U PEILICHUH NPAKTUYECKUX 3a/1ay;

® IPEJICTABIATH OMOJIOTHYECKYI0 MH(OpPMAIMIO B BUJIE TEKCTA, TaOIHIIbI, Tpaduka, quarpaMMbl
Y JIeNaTh BBIBOJIBI HA OCHOBAHUHM TPEJICTABICHHBIX JTAHHBIX;

® OIICHUBATb POJIb JOCTHKEHHUI T'CHCTHUKHU, CCJICKIHNHU, OMOTCXHOJIOTHH B HpaKTH‘{eCKOﬁ
ACATCIIBHOCTHU YCJIOBCKA U B COOCTBEHHOM KHN3HH,

© 00BSCHATH HETAaTUBHOE BIIMSHHE BCIICCTB (aJ'IKOI‘OJ'ISI, HUKOTHUHA, HAPKOTHYCCKUX BeH_[eCTB) Ha
3apOJAbIIIICBOC PA3BUTHUEC YCIIOBCKA,

® O0BSCHATD MOCIEACTBYSI BIUSHUS MyTareHOB;
® O0BSICHATH BO3MOKHBIE TPUYUHBI HACIICICTBEHHBIX 3a00I€BaHUH.

BoinyckHuK Ha 0230BOM yPOBHE MOJIYYHT BO3MOKHOCTD HAYYUThCH:



edasamv  HayyHoe  O00vBACHeHue  OUuonocUYecKUM  (pakmam,  Npoyeccam,  ABNEHUAM,
3AKOHOMEPHOCMAM, UCNONb3YSA buoio2udeckue meopuu (KiemouHyro, 3801I0UYUOHHYIO), YYeHue
0 buocghepe, 3aKOHbL HACIEOCMBEHHOCMU, 3AKOHOMEPHOCMU USMEHYUBOCTNU,

o Xapakmepuszoeanib COBpPEMEHHblEe HanpaejleHusl 6 pazeumuu 6u0zz02uu; onucsledms Ux
BO3MOIICHOE UCNOIb306AHUE 6 npakmuueCKoﬁ 0€}Zm€ﬂbHOCmu,‘

® CpasHUBAMb CNOCOOBL OeleHUsl KIemKU (MUmos u metio3);

e pewiams 3a0auu Ha nocmpoenue paecmenma emopou yenu JHK no npeonosceHnomy
@paemenmy nepeou, uPHK (MPHK) no yyacmxy /[HK;

® peuiams 3a0ayu Ha onpedeneHue Koauuecmsaa XpomMocom 6 COMAmu4eckux U noi08blxX KiemKax,
a makoice 8 KIemKax neped Hauauiom OeieHus (Meto3a uiu Mumo3a) u no e20 OKOHuaHuu (0Jis
MHO2OKNIEMOUYHBIX OP2AHUZMOB),

® peuiams 2ceHemuvecKue 3a0a4yu  Ha MOH02M6puaH0€ CKpewueanue, cocmaejisiinib Cxembvl
M0H02u6pu0H020 CKpewuearusd, npumeHnsisa 3aKOHbl HacneocmeeHHocmu U Uucnoav3ys
6140]102”‘!601(‘)/}0 MepMUHOTIOCUIO U CUMBOJIIUK) ;

® ycmanaeaueamsv mun Hacne008anus u xapakmep npoAe6lerHusl npusHaxka no 300aHHOU cxeme
pOdOCJZOGHOL?, NPUMEHSA 3AKOHbL HCZC]Z@@CWZGQHHOCW!U,’

® oyerusams pe3)lbnmamnbsl 63aUMO0elCEUs YeNo8eKd U OprJfCCliOM/Itel:Z cpedbz, npocHosupoeanisb
B03MOJICHbIE NOCNEOCMEUS  OeAMEeNbHOCMU  YelogeKka Ols CyuecmeoeaHusl 0MOEeIbHbIX
buonocuyecKux 0OvbeKmos u yejblx npupodelx COO6W€CWZ6.

COJAEP KAHUEIIPOI'PAMMBI YYEBHOI'O ITPEMETA BUOJIOI'MHA

Oo6mas ouosorus. 10 kiace
(34 uaca, I uac 6 neoenio)

Pa3nes 1. Buosorns kak KoMIJieKc HayK 0 ;KMBOI npupoje.

Tema 1.1. KpaTrkasi ucropust paspurusi Onosornu. Cucrema 0MOJIOTHYECKHX HAYK.
MeTtoabl HAy4YHOT0 MO3HAHMS

OObeKT u3ydeHusi Ouonoruu — xuBas npupoja. Kparkas uctopusi pa3BUTHS OHMOIIOTHU.
Ponp  Ouwomoruueckux  Teopwid, uaed, TUMOTe3 B  (POPMHUPOBAHMM  COBPEMEHHOU
€CTECTBEHHOHAYYHOU cHCTeMBbl MHUpa. CucteMa OMOJIOTHYECKUX HAayK.MeTo bl TO3HAHUS KUBOU
MPUPOJIBI.

Jemoncmpauusn. Tloptpersl yuéHbix. Cxembl: «CBsI3b OMOJOTUU C APYTUMHU HAYKaMU,
«Cuctema OMOOTUYECKUX HAYK.

Jlabopamopuvie u npakmuueckue padomo.

JL.p. Nel.«IlpuroroBiieHne MUKpoIIpenapaTa KOKHULbI TyKay

Ocnosnvle nonamusa. buonorus. XXu3ue.MeTo1bl NO3HAHUS KUBOM MaTEpHH.
Tema 1.2. CymiHOCTb M CBOMCTBA )KMBOI'0. Y POBHU OPraHU3aluH

CymHocTh Xu3HU. OCHOBHBIE CBOMCTBA KMBOM Marepuu. JKuBas mpupo/a Kak CIOKHO
OpraHMU30BaHHasi HMEpPAPXUUYECKas CUCTEMA, CYLIECTBYIOIIAs B IPOCTPAHCTBE U BO BPEMEHHU.
buonornueckue cucremsl. OCHOBHBIE YPOBHU OpraHU3alMy )KMBOM MaTepHH.

emoncmpayun. Cxempl: «YpOBHU OpraHU3alMu >KUBOW MaTepum», «CBOWCTBA KUBOU
MaTEPUN».

Ocnognvie nonamus.CBONCTBA )KU3HU. Y POBHU OpraHU3aluH KUBON IPUPOBI.



Paznen 2. Kierka
Tema 2.1. XuUMH4YECKHHA COCTAB KJIECTKH

EAMHCTBO 3J€MEHTHOIO XMMHUYECKOTO COCTaBa >KMBBIX OPraHU3MOB Kak J10Ka3aTeIbCTBO
€MHCTBA MPOUCXOXKICHHS KUBON MpHUpoabl. OOIIHOCT KUBOW HEXUBOUM MPUPOABI HA YPOBHE
XUMHUUYECKHUX 3JIEMEHTOB. OpraHoressl, MaKpO3JIEMEHTHI, MHUKPO3JIEMEHTBI,
YIBTPAMHUKPOIIEMEHTHI, UX POJIb B KU3HEACITEIbHOCTH KJIETKH U opranu3ma. Heopranuueckue
BemiecTBa. Boma Kak KOJBIOENTh BCEro JKMBOTO, OCOOCHHOCTH CTPOCHUSI M CBOWCTBA.
MunepasnbHbie CoJu. 3HaUeHHE HEOPTaHUYECKUX BEIIECTB B )KM3HU KJIETKH U OpraHu3Ma.

Opranuyeckue  BellecTBA  —  CIOXKHBIE  YIIIEPOACOJAEPKAIUME  COEIAUHEHHMS.
HuskoMonexkyspHble ¥ BBICOKOMOJIEKYJISIPHBIE OPraHMYECKHE BelecTBa. JIunuasl. YrieBoasl:
MoOHOcaxapupl, nonucaxapuiel. benku. Hykmennosblie kuciorel: JHK, PHK. VYnsoenue
mouekynsl JIHK B knetke. [IpuHnnnmansHoe cTpoeHUE U pOJIb OPTaHUYECKHUX BELIECTB B KIETKE
U B OpraHu3Me 4eJI0OBEeKa.

Hemoncmpayun. [narpammel: «PacnpocTpaHEeHHE XMMHYECKHUX JJIEMEHTOB B HEXHUBOU
npupoae», «PacrnpeneneHne XMMHUYECKHMX 3JIEMEHTOB B KMBOM npupozae». Ilepmonnueckas
Tabauna >neMeHToB. CxeMbl U Tabauibl: «CTpoeHue MoseKyibl 6enka», «CTpoeHre MOJIEKYJIbl
JHK», «Ctpoenne monekynsl PHK», « Tunst PHK», «Y nBoenue monexynst JTHK».

Jlabopamopusle u npakmuyeckue padomeot.

.Hp No2. «I/I3yquI/Ie IJ1a3MOJIN3a U ACTIIIa3MOJIN3a B KJIICTKAX UCHIYH JIYKa»

OcHogéHble nouamus. OpraHoreHsl, MAaKpO3JIEMEHTHI, MHUKPOIJIEMEHTHI,
yIbTpaMHUKpOdJeMeHThl. CBoMCTBa BOAbl.. MuHepaiabHble coiu. buonomumepsl. Jlumnumsi,
JUTOUIBL, YIIIeBobl, 6enku, HykienHoBsle kucnothl (JJHK, PHK). Perukanus JJTHK.

Tema 2.2. UcTopus udyyenus kiaetku. Kierounas reopus

PasButne 3Hanuii o kierke. Pabotel P.I'yka, A. Ban JleBenryka, K.D.bapa, P.bpoyHna,
P.Bupxosa.Knerounas teopus P.IlIneitnena u T.llIBanHa. OCHOBHBIE MOJOKEHUSI COBPEMEHHOM
KJIeTOYHOM Teopuu. Pornp kierouHoil Teopuu B (HOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHUHBI MUDA.

Hemoncmpayua. Cxema «MHOroobpasue KieTok».
Ocnognvie nonamusa.Knetka. Lluronorus. OCHOBHBIE NIOJIOKEHUS KJIETOYHOW TEOPHUH.
Tema 2.3. CTpoeHne 3yKapHOTHYECKOI ¥ NPOKAPHOTHYECKOH KJIETOK

Knerounas  mMemOpana, nuromnasMa, saapo. OCHOBHbIE  OpPraHOWJBl  KJIETKH:
SHJOIUIa3MaTHYeCKass CeTh, anmnapar [OJabIKH, JIU30COMBI, MHUTOXOHIPHH, IJIACTUABL,
pubocombl. DYHKIIUU OCHOBHBIX YacTel M OpraHOUI0B KIETKH. OCHOBHBIE OTIIMYUS B CTPOCHUU
JKUBOTHOM U PACTUTEIBHOMN KIIETOK.

Xpomocombl, ux crpoeHue u ¢GyHkuuu. Kapuorumn. 3HadeHHe NOCTOSHCTBA YHUCIA U
(hOopMBI XPOMOCOM B KJIETKAX.

[TpokapuoTnueckas kieTka: ¢popma, pasmepsl. PactipocTpanenue u 3HauyeHue OaKTepuil B
npupoje. Ctpoenue 0akTeprabHOMN KIETKH.

Jemoncmpayus. Cxembl u Tabnuiel: «CTpoeHNE dyKapUOTHUECKON KiIeTkn», «CTpoeHue
AKUBOTHOM KIIETKN», «CTpOEHUE PACTUTENIbHON KIeTKW», «CTpoeHne xpoMocom», «CTpoeHue
MPOKAPUOTUYECKON KIIETKH.

Jlabopamopnwvie u npaxmuueckue padoomot.

JLP. Ne3«CpaBHEHHE CTPOEHUS KJIETOK PACTEHUM, )KUBOTHBIX, TPHOOBY.



OcHnogHble nonamus.DdyKapuoTudeckas kierka. Kierounas meMmOpaHa, IHUTOILIa3Ma,
sanpo. OcHOBHbIE oOpraHoWAbl KJIeTKH. OCOOCHHOCTH PACTUTEIHHOM W KUBOTHOM KIIETOK.
Xpomocombl. Kapuotun. JUNIouaHbI U TaluIonaHbI Habopel XpomMocoM. [Ipokapuornueckas
KJIeTKa, OaKTepus.

Tema 2.4. Bupycnbl

Bupycel — Hewierounas ¢opma xu3HH. OCOOCHHOCTH CTPOCHHUSI M Pa3MHOKEHHS.
3HaueHUe B MPHUPOJC U KU3HU YeloBeKa. Mepbl MPOPUIAKTHKU PACTIPOCTPAHEHUS BUPYCHBIX
3aboneBanuid. [Ipodmmaktuka CITN1a.

Jemoncmpauusn. Cxema «Ctpoenue Bupycan, tabmuna «lIpodunaxruka CIT [ a».
Ocnosnvle nonamusa.Bupyc, 6akrepuodar.
Tema 2.5. O0MeH BelllecTB M NpeBpallieHHe YHEPTUH

DOHepreTyeckuii 0OMEH — COBOKYITHOCTh PEAKIMi PacIICIUICHHs CJI0KHBIX OPraHUYeCKUX
BeniecTB. OCOOEHHOCTH SHEPreTUIEeCKOro oOMeHa y rpuboB U OakTepuil.

Tunbl nutanus. ABTOTpodsl U rerepoTpodsl. OcobeHHOCTH OOMeHa BEIECTB Y
KUBOTHBIX, pacTeHui u Oakrepuil. [lnactuueckuit oomeH. doTocuHTes.

ﬂemoncmpauuﬂ. Cxema «HYTI/I MeTabo0IM3Ma B KIIETKE.

Ocnosnvle nonamusa. Metadbonv3m, JHEpPreTHIecKuii o0OMeH, tiactudeckuit oomen. ATO.
ABTOTpO(BI, TeTepoTpodbl. DOTOCHHTES.

Tema 2.6. Peannzauusi Hacj1eICTBEHHONH HH(OPMAIIUH B KJIEeTKe

JAHK — HocuTenp HaciaeacTBeHHON mHpOopManuu. ['eHeTH4ecKuid Ko, ero cBoiicTpa. I'eH.
buocunres 6eka.

Jemoncmpauusn. Tabmuna «['eHeTHYECKU KOI», cxeMa «brnocuHTes Oenkay.

OcHosnble nonamus. I'eHeTUYECKUH KOX, TPHUILIET, T'€H. TpPaHCKPHUILUSA, TPAHCISALHNA,
MaTpPUYHBIA CUHTE3.

Pa3nes 3. Opranusm
Tema 3.1. Opranusm kak OuoJioru4ecKasi CHCTeMa.

MHuoroo6pa3ue opranu3mMoB. OJHOKJIETOUYHBIE U MHOTOKJIETOYHBIE opraHu3Mbl. KomoHun
OJIHOKJIETOYHBIX OpraHu3MoB. ['omeocTa3. Perymsimus ¢yHkuuii opranusma.

Jemoncmpayun. Cxema «MHOTOOOpa3ne OPraHM3MOB).
Jlabopamopnuie u npakmuueckue padomot.

JLP. Ne4«3yueHre IBUAKEHUS TUTOILIA3MbD»

Ocnosnvte nonsamus. OIHOKIETOYHBIC, MHOTOKJIETOYHBIE OpraHu3Mbl. [ 'oMeocTas.
Tema 3.2. PasMHoOKeHHE

Jllenenune xineTku. MHUTO3 — OCHOBAa pOCTa, pEreHepaluy, pa3BUTHS U OECIoyIoro
pasMHOXkeHHUs. PasmMHOXeHune: Oecrosoe v mojsoBoe. THIbI 0eCI0I0ro pa3MHOKEHHS.

ITonoBoe Pa3MHOKCHHC. 06pa3OBaHI/IC IMOJIOBBIX KJIETOK. Meiio3. OHJ'IO,Z[OTBOpCHI/IC y
XKHUBOTHBIX U paCTeHHﬁ. buonornueckoe 3HaYeHHE OIIJIOAOTBOPCHUA. I/ICKYCCTBCHHoe OIIBIJICHHUEC
y paCTCHI/Iﬁ " OIUIOJOTBOPCHHUC Y ) KUBOTHBIX.

Jemoncmpayua. Cxembl W TaOmuiel: «Muto3 U Meio3», «lamerorenesy», «THIbI
Oecronoro pa3MHoOKeHUs», «CTpOEHUE SIMIIEKIETKH U CIIEPMATO30H1a».



Ocnognvte nonamus. )KU3HEHHBIN LUK KIETKH. MUTO3, OMOJIOrHYECKOe 3HAUCHHE. THIIBI
Oecrionoro pasMmHoxkeHus. IlomoBoe pa3MHOXKEHHE M €ero OHOJIOTMYECKOe 3HAueHHE.
PaznenbHononbie opranu3mel U repMadpoautsl. Sifneknerka u crnepmarto3oua. ['amerorenes.
Meiio3, Owonornueckoe 3HaueHue. OTIUIOJOTBOpEHHME: HApy)KHOE€ M BHYyTpeHHee. J[BoiiHoe
OIUIOJOTBOPEHHUE Y PACTEHUM.

Tema 3.3. UnauBuayajibHO€e pa3BUTHE OPTaHM3MOB (OHTOreHe3)

[IpsmMoe u HempsMoe pa3BUTHE. DMOPHUOHAIBHBIA W TMOCTIMOPUMOHAIBHBIA TEPUOIBI
pa3BuTHsl. OCHOBHBIE 3Tanbl SMOpHUoreHes3a. [IpuunHbl HapyleHui pa3BUTUS OpraHU3Ma.

Onrorenes yenoBeka. PenpoyKTHBHOE 310pOBBE; €0 3HAYCHUE /JIs1 OYAYIIHUX TOKOJICHHUH
mozaeil. [locnencTBust BIMSIHUS aJKOTOJISI, HUKOTHHA, HAPKOTUYECKUX BEIECTB HAa pa3BUTHE
3apojpiiia yenoBeka. Ileprnoapl mocTaMOpHOHATIBHOTO Pa3BUTHSI.

Hemoncmpayua. Tabmuusl: «OcHOBHBIE cTamuu oHTOreHesa», «lIpsmoe m Hempsmoe
pasButHe».  TabGmuupl,  ¢ororpaduu, aMarpaMMbl U CTAaTUCTHYECKUE  JAHHBIE,
JICMOHCTPUPYIOLIME TOCIEACTBUS BIMSHHUSA HETAaTUBHBIX (AKTOPOB CpeAbl Ha pPa3BHTHE
OpraHu3Ma.

Ocnosnvle nonamua. OHtorene3. Tumbl pa3BUTHUSA: NpPSIMOE U HempsiMoe (pa3BUTHE C
MeTamopo30M). DTanbl SMOPUOHAIBHOTO pa3BUTH. [leproibl MOCTAIMOPHUOHATIBHOTO PA3BUTHL.
Bpennoe BnusiHuE KypeHUs!, aJKOTOJIsl, HAPKOTHUECKHUX IIPENapaToB Ha pa3BUTHE OpPraHU3Ma M
IPOIOJDKUTEIBHOCTD KH3HH.

Tema 3.4. HacjieaCTBEHHOCTH M H3MEHYUBOCTDH

HacnencTtBeHHOCTP M M3MEHUMBOCTH — CBOMCTBAa OpraHm3ma. ['eHeTmka — Hayka o
3aKOHOMEPHOCTSX HACJIEICTBEHHOCTU U U3MEHUYMBOCTH.

[''Mennenr —  OCHOBOMOJOXXHHK  TI€HETHKH. 3aKOHOMEPHOCTH  HAcCJIeI0OBaHMUSI,
ycraHoBieHHble [ .Mennenem. MoHorubpuaHoe ckpemuBanue. IlepBwiii 3akoH Menaens —
3aKOH JIOMUHUpPOBaHUs. BTopoit 3akoH MeHpaens — 3aK0H pacuieruieHus. 3aKOH YUCTOTHI TaMeT.
JurubpunHoe ckpemuBaHue. Tperuil 3akoH MeHensl — 3aKOH HE3aBHCHMOTO HacClleZJOBAHHUS.
AHanu3upyouiee CKpeluuBaHue.

XpoMOCOMHast TEOpHs HacieAcTBeHHOCTH. CLEINIEHHOE HAcIe0BaHUE IPU3HAKOB.
CoBpeMeHHbIE TTPE/ICTABJICHHS O TeHE U TeHOMe. B3auMoieiicTBue TeHoB.
I'enetuka nona. [lonossie XxpoMocombl. CLIETJIEHHOE € TIOJIOM HAacCJeI0BaHHE.

3aKOHOMEPHOCTH M3MeH4YMBOCTH. HacneacTBeHHas U HEHAcJe/ICTBEHHAs: W3MEHUYUBOCTb.
MoaudukanronHas u3MeHUuBOCTh. Mytanuu. Tunsl myrauuif. Myrarenssle (akTOpB.

3HaueHUe TEHETUKU T4 MCAUIIHUHBI. Bausaue MyTar¢cHOB Ha OpraHu3M 4YCJIOBCKaA.
HaCJ'IeI[CTBeHHI)Ie 6OH63HI/I, HUX NIPUYHHBI U Hpoq)HHaKTHKa.

Jemoncmpayua. Cxembl, WUIIOCTPUPYIOIIUE MOHOTHOpPUIHBIE U JAUTHOPHIHBIC
CKpELIMBAHUS; CLECIUIEHHOE HACIEeJOBaHUE IMPU3HAKOB; MEPEKPECT XPOMOCOM; HAClEeJOBaHUE,
crerieHHoe ¢ mojoMm. [lpumepbl MoAM(PUKAIMOHHOW W3MEHYMBOCTH. Marepuasl,
JIEMOHCTPUPYIOLIUE BIUSHUE MyTareHOB Ha OPraHu3M YeJIOBeKa.

Jlabopamopmuwvie u npaxmuueckue padoomaol.

JI.P. Ne5«W3yduenne MoOIuU(pHUKAIMOHHON M3MEHUYMBOCTH, MOCTPOCHUE BapUAIlMOHHOTO psila U
BapUALMOHHON KPUBOI»

Ocnognvie nonamua.HacnencTBeHHOCTh UM M3MEHYHMBOCTh. ['eHOTHH, (EeHOTHI.
['mbpuaonoruyecknii MeTon, ckpeumBaHue. JIOMUHAHTHBIA, PELECCUBHBIA TEHBI. AJUIENH.
3aKOHOMEPHOCTH HACJENIOBaHUS MPU3HAKOB. 3aKOH YHUCTOTHI TrameT. AHalu3upylouee

9



CKpeIMBaHHe. XPOMOCOMHAsI TEOpPUS HACIEACTBEHHOCTH. ['eHeTmueckue KapTel. [eHoMm.
AyTOCOMBI, TOJIOBBIE XPOMOCOMBI. MoaudukamoHHas H3MEHYMBOCTh. KomMOWMHATHUBHAs U
MyTallMOHHas M3MEHYMBOCTh. MytareHHsie (aktopel. HacnencrBeHHblie Oone3nu. Memuko-
FeHETHUYECKOE KOHCYJIbTUPOBAHUE.

Tema 3.5. OcHoBBI cesieKnN. buoTexHoorusa

OCHOBBI CENEeKIMU: METOIbl U TOCTHXKEHHU. | 'eHeTHKa — TeopeTnyecKas OCHOBA CENICKIUH.
Cenexums. Yuenne H.M.BaBuioBa o meHTpax MHOrooOpasusi ¥ MPOMCXOXKACHUS KyIbTYPHBIX
pacreHnil.OCHOBHbIE METO/bI CENeKUUU: I'MOpHUIu3alMsi, UCKYCCTBEHHBIH 0TOOp. OCHOBHBIE
JIOCTUKEHUS U HaIlpaBJICHUs Pa3BUTHUSI COBPEMEHHOW CEJEKIUHU.

buorexHomorus: JAOCTUKEHHS U TEPCHEKTHBBl  pa3BUTUA. ['€HHAas HWH)XXEHEpHs.
KnonupoBanue. ['eneTnyeckn MoIu(pUIIMPOBAHHBIE OPTaHU3MBL. DTUUECKUE ACTIEKTHI PA3BUTHUS
HEKOTOPBIX HCCIIE0BaHUN B OMOTEXHOIOTHH (KJIOHUPOBAHHE YEIIOBEKA).

Jemoncmpayua. Kapra-cxema «LleHTpsl MHOT00Opa3usi U MPOUCXOKICHUS KYIbTYPHBIX
pactenuit». I'epOapHble MaTepuanbl U KOJUIEKLUU COPTOB KYJIbTYPHBIX pacTeHuil. TaOmuisl:
«Ilopoapl AOMaIIHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHMil». CXeMbl co3JaHus
TFeHETUYECKH MOJIU(UIMPOBAHHBIX MPOAYKTOB, KJIOHMPOBAHUS OPraHU3MOB. Marepuansl,
WJUTIOCTPUPYIOLTUE JOCTHKEHHUS B 00J1aCTH OMOTEXHOJIOTHH.

Ocnosnvle nonamua. Cenexkuus; rudpuamzanus u otoop. CopT, mopoja, IITaAMM.
buorexnonorus. ['ennas unxenepus. KnonupoBanue. ['eHernuecku MoauduuupoBaHHbBIE
OpraHu3MBl.

Oo61masn ouoJsiorus. 11 kiaacc
(34 uaca, 1 uac 6 neoenio)
Paznea 1.Teopusi 3BoIIOMHA
Tema 1.1.UcTopus 3BOJIONMOHHBIX M€

Hcropus 3BOMIOLMOHHBIX Hjed. Pa3BuTne OHONOrMM B JOJApBUHOBCKUHA MEPUON.
3nauenue pabor K.JIunnes, yuenus K.b.Jlamapka, reopun XK. Kiosbe. [Ipeanoceuiku
BO3HUKHOBeHUs yueHus Y.JlapeuHa. OBomonnonHas teopus Y. Jlapsuna. Posb 3BomonnoHHON
Teopuu B (GOPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAaYUYHOUM KapTUHBI MUpa.

Hemoncmpayua.Kapra-cxema wmapmpyra myrtemectsus Y. Jlapsuna. I'epOapuble
MaTepuaibl, KOJUIEKINH, poTorpaduu U Apyrue MaTepuaibl, MOKAa3bIBAIOIINE UHINBUYaTbHYIO
U3MEHYMBOCTb U pa3HOOOpa3ue COPTOB KyJIbTYPHBIX PACTEHUH U OPOJ] JOMAIIHUX KUBOTHBIX.

Ocnognvie  nonamus.DBomouus.KpeanyonusM, TpaHcOpMHU3M,  3BOJIOLHUOHU3M.
I'pynnoBass W MHIMBUAyaJbHAs M3MEHUUBOCTh. MckyccTBeHHbI oTOOp. bopnba 3a
cymecTBoBaHue. EctecTBeHHBIN 0TOOP.

Tema 1.2.CoBpeMeHHOE IBOJIIOLINOHHOE YUeHUE

Bun, ero kpurepuu. Ilonmynsiuusi — CTpyKTypHas €IMHUIA BUJA, €AMHULA SBOJIIOIMH.
CuHreTnueckass TeOpHs OHBOJIOLMHU. [[BMKyIIME CHIIBI 3BOJIOLMHU: MYTAllMOHHBINA IIpOIlECC,
MOMYJSIIMOHHBIE BOJIHBI, HW3OJISIIHS, €CTECTBEHHBbIM OTOOp; HMX BIMSHHE Ha TE€HO(POH]
nonyasuy. JBmKyImuil u cTaOunu3upyoUIMii €CTeCTBEHHBIH 0TOOp. AfanTaius OpraHu3MoB K
yCIOBUSIM OOWTAHUSI KaK pe3ysbTaT JAEWCTBUS €CTeCTBEHHOro ordopa. BumooOpazoBaHue kak
pe3yabTar 3BooIMHA. CriocoObl U MyTH BU000pa30BaHuU.

CoxpaHeHre MHOT000pa3usi BHUIOB KaK OCHOBAa YCTOWYMBOTO pa3BUTHA OmoOchepsl.
['maBHBIE HaMpaBICHUS YBOJTIOIMOHHOTO Tpoliecca. buonorndyeckuit mporpecc u OUONIOTHUECKUN
perpecc.IIpuunHbl BBIMUpPaHUS BUAOB.

JlokazaTenbCcTBa 3BOJTIOLMHM OPraHUYECKOTO MUPA.
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Hemoncmpayua. Cxema, WUIIOCTpUpPYIOIIAs KPUTEPUH BUAA. TaOMHMIBI U CXEMBI:
«/IBmwxymue cunbl sBomonuny, «OOpa3oBaHHe HOBBIX BHIOB», «CXOJICTBO HAYaIbHBIX
CTaIuPMOPHUOHATIBHOTO Pa3BUTHs IO3BOHOYHBIX». ['epOapuu, KOIIEKIIUHN U Apyriue HarisIHbIe
MaTepualbl, JEeMOHCTPUPYIOIIUE IPUCIIOCOOIEHHOCTh OPraHM3MOB K cpelae OOWTaHHsS H
pe3yibTaTel BHA000pa3oBaHus. TaOmuubl, MyJISDKM M JIpyrde HarjsiiHble MaTepHallbl,
JIEMOHCTPHUPYIOILIHE TOMOJIOTHYHbBIE ¥ AaHAJOTWYHBIE OPTaHbl, UX CTPOCHHE U MPOUCXOXKICHHE B
OHTOT'CHEC3C, pYAUMCHTBI U aTaBU3MBI.

Jlabopamopuwvie u npaxmuueckue padoomaot.
JL.p. Nel.Onucanue Buia M0 MOP(OIOrHYECKOMY KPUTEPHIO.
JLp. No2 BrisiBeHre IPUCIIOCOOICHUI Y OpTaHU3MOB K Cpejie OOUTaHUS.

Ocnoenvie nonamus. Bun, nonymauus; ux kpurepud. ['eHodonn. JBHXKyIIHE CHIIBI
9BOJIONMHU: MYTAI[HOHHBIA MPOILECC, MOMYJISIIMOHHBIC BOJIHBI, U30JISLUS, €CTECTBEHHBIH O0TOOP.
JBmwxynwmii u ctabunnsupyronmii 0r6op. Crioco0s! U MyTH BUA000pa30BaHMS.

Pasnen 2. PazBurtue s;ku3Hu Ha 3emJie
Tema 2.1. [Ipoucxo:kaenne ;ku3H1 HA 3emJie

Pazputue npencraBieHuii 0 BO3HUKHOBEeHHMM KW3HU. OnbiTel @. Penm, JI. Ilactepa.
['unotessl 0 mpoucxoxaeHuu ku3Hu.COBpeMEHHBIE B3TJISbl HA BOSHUKHOBEHHE KU3HU. Teopus
Omnapuna-XonjaeitHa. Y ca0)KHEHHE )KUBBIX OPraHU3MOB Ha 3eMJie B MPOLIECCE IBOJIIOLIHH.

Jemoncmpayun. Cxembl: «BO3HUKHOBEHHE OJHOKJIETOYHBIX JYKAPUOTHUYECKUX
OpPraHU3MOB», «OBOJIOLMS  PAaCTUTEIBHOTO MHpa», «IBOJIOLUUSA KUBOTHOIO  MHUDPay.
Penpoxykiun  kaptuH, wu3o0paxaommx ¢iaopy W ¢ayHy pasIHuHBIX 3p U IIEPHOJOB.
OxaMeHenocTy, OTIEYaTKU OPraHu3MOB B IPEBHUX MTOPOAAX.

Ocnosnvie  nonamuaTeopuss  Onapuna-XosjgeiHa.  XUMHUYECKass  DBOJIOLHS.
buonoruueckas sBomonus. [locrerneHHoe yclnokHEHHWE OpraHU3allMd U MPUCIOCOONIEHUS K
YCJIOBHSIM BHEUTHEH Cpelibl OPTaHU3MOB B MPOIECCE IBOJTIOIUH.

Tema 2.2. IlponcxoxaeHue yejoBeKa

I'unotessl IMPOUCXOKACHUA YCIOBCKA. IlonoxeHre dYenoBEKa B CHUCTEME >KHMBOTHOI'O
MHpa (KJ'IaCC MJICKOHI/ITaIOH_II/Ie, oTpsa HpI/IMaTBI, pona .HIO,Z[I/I) 9BOJ’IIOI_II/I$I YCJI0BCKa, OCHOBHBIC
stanbl. Pace! uenoBeka. HpOI/ICXO)KI[CHI/Ie YCJIOBCYCCKHUX pac. BugoBoe eqUHCTBO YEIIOBEUECTRA.

Jemoncmpayusa. Cxema «OCHOBHBIE OTambl OHBOJIOIMHU YeJIOBeKay». TalnuIlbI,
M300paKaroIINe CKEIEThl YEJIOBEKAa M TT0O3BOHOYHBIX JKUBOTHBIX.

Ocnosnvie nonamusa.llpoucxoxnenne uyenoBeka. (OCHOBHBIE 3Talbl  3BOJIIOLMH.
JBroKylire Cuiibl aHTpororeHesa. YeaoBeueckue pacel, MX €IMHCTBO.

Paznen 3.9xocucreMsbl
Tema 3.1.9koJi0ornyeckue pakTopbI

Opranusm u cpema. Ilpeamer m 3agaum 3KOJIOTUU. DKOJIOTHYECKHE (DAKTOPBI CPEIbl
(abmoTtnueckue, OWMOTHYECKHE, AHTPOIIOTEHHbIE), HMX 3HAYEHHWE B IKU3HU OPraHU3MOB.
3aKOHOMEPHOCTH BIUSHHUS 3KOJOTMYECKHX (PaKTOpOB Ha OpraHu3mbl. B3anMooTHOIIEHUS
MEXJy OpraHu3MaMu. MeXBUOBbIE OTHOLIEHUS: MAapa3UTU3M, XUIIHHUYECTBO, KOHKYPEHLUS,
CUMOHO3.

Jemoncmpayusa. Harnsagaele MaTepuainsl, JEMOHCTPUPYIOIUE BIUSHUE YKOJOTHUYECKUX
(akTOpOB Ha KUBBIE OpraHu3Msl. [Ipumepsr cumOno3a B pupo/Ie.
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Ocnosnvie nouamusn.Jxonorus. BuemHss cpepa. Dkojmorudeckue  (axTOpHI.
AOuoTtnyeckrue, OHOTHYECKHE U AaHTPONMOTEeHHbIC (akTopel. I[lapa3uTu3Mm, XUITHUYECTBO,
KOHKYPEHIIUs, CUMOHO03. DKOJIOTHYECKast HUILIA.

Tema 3.2. CTpyKTYypa IKOCHCTEM

BunoBas m mpocTpaHCTBEHHasl CTPYKTypa 3KocucTeM. lluieBble cBs3M, KpyroBOpOT
BEIIECTB W IIPEBpAIlleHUs] HHEpruu B dsKocucremax. [IpuuuHBl yCTOMYMBOCTH U CMEHBI
’KocHUcTeM. BiusiHue yenoBeka Ha SKOCUCTEMBI. MICKyCCTBEHHBIE COOOILECTBA — arpOLIEHO3bI.

Jemoncmpayua.Cxema «[IpocTpancTBeHHas CTPYKTYpa 9KOCUCTEMBI
(IpyCHOCTHPACTUTEIHHOrO co0o0mecTBa)». CXeMbl M TaONHIBI, IEMOHCTPUPYIOIINE MHUIIEBbIC
IIeTIN M CETHU; SKOJIOTHYECKHE ITMPAMU/IbI; KPYTOBOPOT BEIECTB U SHEPTUHU B IKOCHUCTEME.

Jlabopamopnsie u npakmuueckue paGomot

JLp. Ned.CocraBieHue cxeM Iepeladd BemecTBa M JHEpruu (Iened NUTaHus) B
HKOCUCTEME.

IKcKypcus

EctectBenHsble (Jec, mosie u Ap.) U UCKYCCTBEHHBIE (IIapK, cajl, CKBEp LIKOJIbI, (pepMa U
Jp.) SKOCHCTEMBI.

OcHogHble nouamua. DKocucTema, OMOreolneHo3, OHOLEeHO03, arporeHos. llpoayneHtsl,
KOHCYMEHTHI, peayneHThI. [TumeBsle enu u ceTu.

Tema 3.3. Buocdepa — riiod6aabpHasi IKOCHCTEMA

buocdepa — rnobanshas skocuctema. CoctaB u cTpykrypa Ouocdepa. Yuenune B. U.
Bepnanckoro o Omocdepe. Ponp xuBbIX opranm3moB B Ouocdepe. bumomacca 3emum.
buonorudeckuii KpyroBOpoT BEIECTB (Ha MPUMEPE KPyroBOpOTa BOABI M YIIIEPOIa).

Jemoncmpayua. Tabmuupl 25u cxembl: «CTpykrypa Oumocheps», «KpyroBopoT BojabI B
6uochepe», «KpyroBopor yriepoma B Ouocdepe». Harmsanelii MaTepual, OTpaskarolIMi
BHJIOBOE pa3HOOOpa3re KUBBIX OPraHU3MOB OHochephI.

Ocnognvie nonamusn.buochepa. )KuBoe BelecTBO, OMOTEHHOE BEIIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BellecTBO. buomacca 3emin.

Tema 3.4. Buocdepa u yej0BeK

buochepa u dyenmoBek. I[nobanbHble 3KOJIOTMYECKHE MPOOIEMbI MU TYTH HUX pPEIICHUs.
[TocnencTBust NesTENbHOCTH 4YeJOBEKa s OKpyxkawomeid cpensl. IlpaBuia moBeaeHus B
npupoaHOi cpene. OXpaHa MPUPOJIBI U PATMOHAIEHOE UCTIONB30BaHUE IPHPOTHBIX PECYPCOB.

Hemoncmpayusa. Tabmuupl, WUTIOCTPUPYIOIIKME TJI00albHBbIE 3KOJOTMYECKHE MpoOIeMBbl U
MOCIIEACTBHSI JIEATEIBHOCTH YeJOBEeKa B OKpyXkarouieil cpene. KapTbl HallMOHalIbHBIX MapKOB,
3all0BEJHUKOB U 3aKa3HUKOB Poccum.

Ocnosnvle  nonamua.l'noGanbHble  dKojorudeckue  npoOsemsl.  OxpaHa  NPHUPOJBL
PaunonansHoe mnpuponpomnosnb3oBaHue. HamnuoHanbHbIE MapKW, 3alOBEIHUKH, 3aKa3HUKH.
KpacHas kHura.

TEMATHYECKOE INTAHUPOBAHHUE C KOJIMYECTBOM YACOB,
OTBOJUMBIX HA OCBOEHME KAJKJIOW TEMbI

HasBanue teMnl KomuectBo 3 nux:

qacoB
MMPAKTUYCCKUC, KOHTPOJIBHBIC

nabopaTopHbIe paboTbI
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paboTHI,

IKCKYPCHH
10 kaacce (34 yaca)

Pa3znen 1. BuoJiorusi Kak KOMILIEKC HAyK O 2 1

’KMBOM NpPUpoOJeE.

1.1. | Kparkas ucropus pa3BUTUsi OMOJIOTHH. 1 1
Cucrtema OMOJIOTHYECKHUX HAYK.

1.2. | CymHocTb U CBOMCTBA XKUBOT0. Y POBHU 1
OpTraHU3aIlK U METO/IbI TO3HAHUS KUBOK
TIPUPOJIBIL.

Pasznea 2. Kierka 16 2
2.1. | XuMHU4YeCKU COCTaB KIIETKHU. 5 1
2.2. | Ucropus u METOABI N3YUYEHHUS KIIETKH. 1

Knerounas Teopusi.
2.3. | CtpoeHue 2ykapuOTHYECKON U 3 1
MPOKAPHOTHYECKON KIICTOK.
2.4. | Bupycsl. 1
2.5. | OGmeH BelecTB U IpeBpalleHue 2
JHEPTUU B KICTKE
2.6. | Peanu3sanus HaciaeICTBEHHOHU 4
nH(OPMAIIUHU B KIIETKE.
Pazngen 3. Opranusm. 16 2
3.1. | Opranusm — eIMHOE 1IeJI0E. 2 1
MHuoroo6pasue KUBBIX OPTraHH3MOB.
TI'omeocras.
3.2. | PasmHOXeHUe. 3
3.3. | UnnuBuayanbHOE pa3BUTHE OPraHU3MOB 2
(oHTOTEHE3).
3.4. | HacnencTBeHHOCTh U U3MEHYUBOCTb. 7 1
3.5. | OcHoBsI cenekiu. buotexHomnorusi. 2
11 kaacc (34 yaca)

Paznen 1. Teopust 3Bo 10K 15 1
1.1. | cTopus 5BOIOIMOHHBIX UCH. 2
1.2. | CoBpeMEHHOE 3BOJIIOLNOHHOE YUECHHE. 13 2

Pa3nen 2. PazButHe :ku3uu Ha 3emJie 8 -

2.1. | IIpoucxoxaeHue )KU3HU Ha 3eMIIE. 4

2.2. | IlpoucxoxieHne 4yeaoBeKa. 4

Pa3nen 3. Dxocucrembl 11 1

IKeK. - 1
3.1. | Dxomoruveckne GaKTOpbI 3
3.2. | CtpykTypa 3KOCHUCTEM 4 1
IKCcKypcus
3.3. | buocdepa — rmobanpHas 3KocHUCTEMA. 3
3.4. | buocdepa u gemoBek 1
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