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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 OHOJIOTMM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeILHOW MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHWMs, MPEACTABICHHBIX B
OI'OC 000, a Takxke peaepanbHO pabodeil mporpaMMbl BOCITUTAHMUS.

[Tporpamma mo OMOIOTUHU HampaBiieHa Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYAOIIUXCS W OPTAaHU3AIUIO0 H3yUCHUsT OUOJIOTHH Ha JACATSIBHOCTHOMN
OCHOBe. B mporpamme 1mo OHOJIOTHH YYHUTHIBAIOTCS BO3MOXKHOCTH YU4EOHOTO TIpeIMETa
B peanuzauuu TpeboBanuit DPI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METaNpeIMETHBIM pe3yJbTaTaM OOydYeHHs, a TaKXKe peaau3alus MEXIPEeIMETHBIX
CBSI3CH €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHUs.

B niporpamMme 1mo OHMOJIOTHH OTIPENIEISIOTCS OCHOBHBIC IICJIM U3YUYCHHUS OMOJIOTHH
Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs, IUIAHHPYEMBIC PE3yIbTaThl OCBOCHHSI
nporpaMMbl MO0  OWOJIOTMW:  JIUYHOCTHBIC, METANpPEeJMETHBIC, IPEIMECTHBIC.
[IpenmeTHble TUIAaHUpPYEMBbIE pPE3yJAbTaThl JdaHbl IS KaXKIOro ToJa U3YYSHHS
ouosnoruu.

buonorusi pasBuBaeT mNpeACTaBICHUS O IMO3HABAEMOCTH KUBOW MPUPOIBI U
MeToJ1ax €€ MO3HaHMs, TO3BOJISIET CHOPMHUPOBATH CUCTEMY HAYUYHBIX 3HAHUHN O KUBBIX
CUCTEMaX, YMEHHUS UX I[oJy4yaTh, MPUCBAMBaTh M TMPUMEHATh B IKU3HEHHBIX
CUTYalUsX.

buonoruyeckas moAaroroBka oOecleyMBaeT IMOHMMaHUE OOYYaIOIIUMHUCS
HAYYHBIX MPUHIMIIOB YEJIOBEUECKON NEATENLHOCTH B MPHUPOE, 3aKJIAbIBAET OCHOBBI
HKOJIOTHYECKOU KYJIBTYPBI, 3I0POBOTO 00pa3a >KU3HH.

ensmMu w3ydeHuss OWOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
SIBJISTFOTCSI:

dbopMuUpOBaHNE CUCTEMBI 3HAHUN O MIPU3HAKAX U MPOIECCAX KU3HEACATEIPHOCTH
OMOJOTUYECKUX CUCTEM Pa3HOTO YPOBHS OpraHU3aIINU;

dbopmupoBaHue CHUCTEMBI 3HAHUI 00 0COOCHHOCTSX CTpPOCHHUSI,
KU3HEJEATETLHOCTH OpPraHn3Ma YeJI0OBEKa, YCIOBUSIX COXPAHEHUS €ro 3I0POBbS;

dbopMHupOBaHNE YMEHHH MPUMEHSITh METOJbI OWOJIOTHYECKON HAyKH s
M3Yy4YeHUS] OMOJOTUYECKUX CUCTEM, B TOM YUCJIE OPTaHU3Ma YeIIOBEKa,

dbopMupoBaHUME YMEHUW WCMIOIB30BaTh HWH(OOPMAIIMIO O COBPEMEHHBIX
JTOCTIDKEHUSAX B 00JIacTH Omosioruu NIl OOBSICHEHHs TIPOIECCOB U SIBIICHUH KUBOUN
MIPUPOABI U KUZHEAEATETHHOCTH COOCTBEHHOTO OPTaHN3Ma;

dbopMupoBaHue YMEHUU OOBSICHATH POJIb OHOJOTHUM B  MPAKTUYECKOU
JESTENHHOCTH JIIOZICH, 3HAYCHHWE OWOJIOTMYECKOTO pa3sHOoOOpaswsi NIl COXPaHCHHS
ouocdepsl, MOCIeICTBUS AEATEILHOCTH YEJI0BEKA B MPUPOJIE;



GopMupoOBaHUE PKOJOTUYECKOW KYIBTYPHI B LEISAX COXpaHEHHS COOCTBEHHOTO
3JIOPOBBSI M OXPaHBI OKPYKAIOIIEH CpeIbl.

JlocTikeHne 1eeil mporpaMMbl MO OHOJIOTHH OOECTIEYMBACTCS PEIICHUEM
CIIEYIOIIUX 3a/1a4:

npuodpeTeHre 00yJaroIUMUCS 3HAHUK O >KUBOM MPHUPOAE, 3aKOHOMEPHOCTSIX
CTPOCHHUS, KUIHEACITETLHOCTH U CPEI000Pa3yIOIeH poIi OPraHN3MOB, YEIOBEKE KaK
OMOCOIMAIbHOM CYLIECTBE, O pOJU OHOJOrMYECKOM HAyKh B NPAKTUYECKOU
JICSITEIbHOCTH JIIOJICH;

OBNIAJICHNE YMEHHUSMHU TPOBOJIUTH HCCIECAOBAaHUS C  HCIOJIH30BAaHHEM
OMoNormueckoro oO0Opy/AOBaHUS W HAONIOJCHUS 3a COCTOSIHHEM COOCTBEHHOTO
OpraHu3Ma;

OCBOEHHE TPHEMOB paboOTHl ¢ OMoJorMueckord WH(pOpmammen, B TOM YHCIE O
COBPEMEHHBIX JOCT)KCHHSX B oOnactu Owuonornu, €€ aHaluu3 W KPUTHYECKOEe
OILICHWBaHUE;

BOCIIUTAHUE OHMOJIOTMYECKH W DKOJOTHYECKH TPAMOTHOW JMYHOCTH, TOTOBOM K
COXpaHEHHUIO0 COOCTBEHHOTO 3/I0POBhS U OXPaHbl OKPYKAIOIICH CPEJIbI.

OOmiee 4YMCIO YacoOB, OTBEACHHBIX I M3yYeHUs OHMOJIOTHH, COCTaBJsieT B 9
kiacce — 34 gacos (1 gaca B HefeNt0).

MJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS TPOT'PAMMBbI 11O
BUOJIOIT' MU HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUSI
(BA3OBBI YPOBEHD)

OcBocHue yueOHOro mpeamera «buojorus» Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs JOJKHO OOECIEYUTh JIOCTIDKCHHE CIEAYIOMUX O0yJaronIuMHUCS
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJIbTATBHI OCBOCHHUS MPOrpaMMbl MO OMOJIOTMUM OCHOBHOTO
obOmero  oOpa3oBaHUs  JIOJDKHBI ~ OTpakaTh  TOTOBHOCTh  OOYyYaromIuXxcs
PYKOBOJICTBOBAThCSI CUCTEMOW MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMI U PaCIIUPEHUE
OMbITa IEATEIIBHOCTH Ha €€ OCHOBE U B MPOIECCE PeaTnu3allii OCHOBHBIX HAaPaBICHUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

FOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOM JESITEIBHOCTH MPHU BBIMOJHEHUU
UCCIIEIOBAHUN U MPOEKTOB, CTPEMIICHHE K B3aUMOINOHUMAHUIO U B3aUMOIIOMOIIIH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:



OTHOIIIEHHE K OMOJIOTMU KaK K BaKHOW COCTABJISIONIEH KYyJIbTYphl, TOPAOCTh 3a
BKJIaJl POCCUMCKHUX U COBETCKUX YUYEHBIX B Pa3BUTUE MUPOBOM OMOJIOTMYECKON HAYKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

TOTOBHOCTh OLICHUBATh MOBEACHUE U MOCTYNKHU C MO3UIMA HPABCTBEHHBIX HOPM
Y HOPM 3KOJIOTUYECKOW KYJIbTYPHI;

MMOHUMAHUE 3HAYMMOCTH HPABCTBEHHOT'O AacCIEKTa JAESTEIbHOCTH 4YEJIOBEKa B
MCIUIIMHE U OMOJIOTUH,

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

MOHUMaHWEe poiu Ouonorud B (HOPMUPOBAHUM OSCTETUUECKON KYJIBTYpHI
JIUYHOCTH;

5) ¢usuvyeckoro BOCIHUTAHHMS, (POPMHUPOBAHUA KYJbTYPbl 310POBbS H
IMOLMOHAJIBLHOTO 0JIATONMOJTYYHs:

OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0POBbIO M YCTAHOBKA HA 3J0POBBII
o0pa3 >Xu3HU (370pOBOE THUTAHHUE, COONIOJCHWE THUTHMEHUYECKUX NPABUI U HOPM,
cOaTaHCUPOBAHHBIN PEXXHUM 3aHATUN U OTABIXA, PETyJsipHas PU3NUECKas aKTUBHOCTD);

OCO3HAHUE TMIOCICJACTBUA M HENPHUSATHE BPEIHBIX NPUBBIYEK (ymoTpebsieHue
aJIKOTOJIsI, HApKOTHKOB, KypeHHe) W UHbIX ¢GopM Bpena s (usnueckoro u
MICUXUYECKOTO 3/I0POBBSI;

coOmrofienne mpaBuil 0€30MACHOCTH, B TOM UHCJIE HaBBIKM 0€30MacHOTO
NOBEJEHUS B IPUPOJHOM CPEAE;

chOpMHPOBAHHOCTh  HaBbIKa  peQUIeKCUH,  yNpaBieHWe  COOCTBEHHBIM
AMOLMOHAIBHBIM COCTOSTHUEM,;

6) Tpy10BOr0 BOCIMTAHMS

AKTUBHOE YYacTU€ B PEIICHUU MPAKTUYECKUX 3adad (B paMKax CEMBbH,
o0Opa3oBaTeIbHOM OpraHW3alMK, HACEJICHHOTO IIyHKTa, Kpas) OHOJOTHUYECKOW U
HKOJIOTUYECKON HANpPaBICHHOCTU, UHTEPEC K MPAKTUYECKOMY M3YUEHHIO MPOQecCui,
CBSI3aHHBIX C OMOJIOTHEH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

OpHEHTAIsl Ha MPUMEHEHHE OMOJIOTMYECKUX 3HAHUW TPU PEIICHUU 3a1ad B
00J1aCTH OKPYKAIOIIEH CPEeIbl;

OCO3HAHHE YKOJOTUUECKHUX MPOOJIEM U MMyTel UX peIIeHUs;

FOTOBHOCTh K YYacTHIO B [MPAKTUYECKOW JESITEIBHOCTH HKOJOIMYECKOU
HaNpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

OpUEHTAIIUSI HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MPE/ICTaBICHUN 00 OCHOBHBIX
OMOJOTUYECKUX 3aKOHOMEPHOCTSX, B3aMMOCBS3SX UEJIOBEKa C MPUPOTHON U
COLIMAJILHOM CPEION;

MOHUMaHHE PO OHOJOTHMYECKOM Hayku B (OPMUPOBAHUM HAYYHOTO
MHPOBO33PEHUS;

pa3BUTHE HAy4YHOU JI0003HATEIBHOCTH, HMHTEpeca K OMOJOTMYECKONl Hayke,
HAaBBIKOB MCCJIEIOBATEIBCKON AEATEIIBHOCTH;



9) aganTanuu 00y4amerocsi K U3MEHSIIOIIMMCS YCIOBHSIM CONUAIBLHOW U
NPUPOAHOI Cpeabl:

aJlcKBaTHas OLICHKA U3MEHAIOLIUXCS YCIOBUN;

NPUHATHE pelieHus (MHAMBUAYAJIbHOE, B TPYINE) B U3MEHSIOUIUXCS YCIOBUAX
Ha OCHOBAHMHM aHalM3a OMOJIOrMYEeCKO HH(POpPMaLINK;

IJIAHUPOBAHUE JEUCTBUM B HOBOM CHUTyallud Ha OCHOBAaHUM 3HAHUU
OMOJIOrMYECKUX 3aKOHOMEPHOCTEA.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble Pe3yabTaThl OCBOCHUSI TTPOTrpaMMbl MO OUOJIOTHUA OCHOBHOTO
o01iero 006pa3oBaHusl, JOKHBI OTPaXKaTh OBJIAJICHUE CICAYIONIMMU YHUBEPCATbHBIMU
y4eOHBIMH JICUCTBUSMMU:

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYeCKHe AeHCTBHS:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECCTBEHHBIC MPHU3HAKH OHOJOTHYECKUX
00BEKTOB (SIBJICHU );

yCTaHABJIMBATh CYIIECTBEHHBIH TpPHU3HAK KiIacCUPUKAMK OUOJOTHUECKUX
00BEKTOB (SBJICHHUH, MTPOIIECCOB), OCHOBAHUS 1 00OOIIECHHUS U CpaBHEHUSI, KpUTEPUHU
MPOBOAUMOIO aHAJIN3a;

C y4éTOM MPEIJI0OKEHHON OMOJIOTHYECKON 3a/1audl BBISABIISITH 3aKOHOMEPHOCTH H
IPOTUBOPEUHS B paccMaTpUBaeMbIX (paKTax W HAOIIOMCHUSX, Mpeiaratb KpUTEPUU
IUJTSL BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;

BBISBIIATE JeDUITUTHEI HMHPOPMAIUH, JaHHBIX, HEOOXOMAUMBIX IS PEHICHUS
IMOCTaBJICHHOM 3a/a4H;

BBISIBIIATh TPUYMHHO-CJICJACTBCHHBIC CBS3M MPU H3YUYCHHH OHOJOTHYECKUX
SIBJIEHUM M TPOIIECCOB, JeJaTh BBIBOJAbI C MCIIOJIB30BAHUEM JCIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIFOUCHUN, YMO3aKIIOUCHHH 110 aHajIoruu, (GOpMYyJIHpPOBATH
TUIIOTE3bI O B3aUMOCBS3SX;

CaMOCTOSITEILHO BBEIOMPATh CIIOCOO pelIeHUs yIeOHOW OMOJIOTHMYECKON 3aaauu
(cpaBHMBATh HECKOJIBKO BapUAHTOB PEIICHHUS, BhIOMpaTh HaubOoJiee MOIXOIAIINN C
Y4ETOM CaMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPHUEB).

2) 0a30BbIe McCCIeI0BaTEeIbCKHUE 1eiCTBUS:

HCTIOJIB30BaTh BOMPOCH! KaK MUCCIE0BATEILCKUN HHCTPYMEHT MO3HAHMUS;

dbopMyITHpOBaTh BOMPOCH], (UKCUPYIONIAE pa3pblB MEXKIYy pCaJbHBIM H
JKEJIaTeJIbHBIM COCTOSIHUEM CHUTyallid, OOBEKTa, U CaMOCTOSTEIbHO YCTaHABIMBATh
HCKOMOE U JIaHHOE;

dbopMupoBaTh  TUMOTE3y 00  HCTHUHHOCTH  COOCTBEHHBIX  CYXICHHIA,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHHUE;



MPOBOAUTH IO  CAaMOCTOSITEIBHO COCTaBJIEHHOMY IUIaHY HaOIIoAeHHE,
HECNIO)KHBIM ~ OMOJIOTUYECKUW  HKCHEPUMEHT, HEOOJIbIIOE  HCCIENOBAHUE  TI0
YCTAHOBJICHUIO OCOOEHHOCTEW OHOJIOruYeckoro oo0bekTa (mpolecca) HU3yYEHHS,
MIPUYUHHO-CJICICTBEHHBIX CBS3€H M 3aBUCUMOCTEH OMOJOTHUYECKHX OOBEKTOB MEXKIY
coOoM;

OIICHMBATh HAa MPUMEHHUMOCTh M JIOCTOBEPHOCTh WH(OPMAIIUIO, TIOJYYCHHYIO B
X0/J1e HaOJIOJICHUS U IKCIIEPUMEHTA;

CaMOCTOSITETbHO (OPMYIUPOBATH OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBENEHHOTO HAOIOMCHUs, SKCIEPUMEHTa, BJIAJCTh HWHCTPYMCHTAMU OIICHKHU
JOCTOBEPHOCTH IOJTYYCHHBIX BEIBOJIOB M 00OOIICHUH;

IPOTHO3UPOBATH BO3MOXKHOE JIalIbHEHIIIEe Pa3BUTHE OMOJIOTHYECKUX MPOIECCOB
M WX TOCJICACTBHS B AQHAJIOTHYHBIX WJIM CXOJHBIX CHUTYyaIlUsAX, a TaKKE BBIIBUTATH
NPEIITOIOKEHUST 00 UX Pa3BUTHUN B HOBBIX YCIIOBUSX U KOHTEKCTaX.

3) paboTa ¢ uHpopMmanmeii:

NPUMCHSTH Pa3IUYHBIC METOIbI, HHCTPYMEHTHI ¥ 3aIIPOCHI TIPH TTOMCKE B 0TOOpE
OunoJornyeckoil MHGOPMAIMHU WM JTAHHBIX M3 UCTOYHHUKOB C YYETOM MPEIOKEHHOMN
y4eOHOM OMOJIOTHYECKON 3aa4H;

BBIOMpATh,  aHAJU3UPOBATh, CUCTEMATU3UPOBATh H  HHTEPIPETUPOBATH
OHoJIOrnYecKyIo HH(POPMAIUIO PA3TUYHBIX BUOB U (POPM IMPEACTABICHNUS,

HaXOAUTh CXOJHBIE APTyMEHTHI (ITOATBEPKIAIOLIUE UIH OTPOBEPTAIOIINE OJHY U
Ty K€ UJIEI0, BEPCUIO) B PA3TMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

CaMOCTOSITENILHO BBIOMpATh ONTUMAIbHYIO (HOpPMY TpeacTaBlieHHus] HHGOPMAIIUH
U WUTIOCTPUPOBATH pellIaeMble 3a/1aud HECJIOXKHBIMH CXeMaMH, JuarpamMMmamMu, WHON
rpaduKoOi U BX KOMOMHAITUSIMU;

OLICHMBATh HAAEKHOCTh OWOJIOTHYECKON WHGPOpPMAIMK TI0  KPUTEPHUSIM,
NPEITIOKEHHBIM yUUTEIeM WK CPOPMYTUPOBAHHBIM CAaMOCTOSTEIHHO;

3allOMUHATh U CUCTEMATU3UPOBATH OMOJIIOTHUECKYI0 HHPOPMAIIUIO.

KommyHuKkaTHBHBIE YHUBeEPcaIbHbIE yUeOHbIe 1eficTBUs

1) o0enne:

BOCIIPHHUMATh M (POPMYJIHPOBATH CYKICHHS, BBIpAKaTh SMOIIMHU B IPOIECCE
BBITIOJTHEHUS PAKTUYECKUX U 1a00paTopHBIX paboT;

BbIpakaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOallbHbIE cpelicTBa OOIIEHHS, TOHUMATh 3HAYEHUE
COIMAIbHBIX 3HAKOB, 3HATh U PACIIO3HABATh MPEANOCHIIKN KOHQIUKTHBIX CUTYallui U
CMAr4aTh KOH(JIUKTHI, BECTU NIEPETOBOPHI;

MOHUMATh HAMEPEHUs APYruX, MPOSBIATh YBAXKUTEIbHOE OTHOIICHUE K
cobeceJHUKY U B KOPPEKTHOU dopme HopMyIUpoOBaTh CBOU BO3PAKEHHUS;



B XOJie Juajora W (WId) AUCKYCCHM 3aJaBaThb BOIPOCHI IO CYIIECTBY
o0cyxaaeMoi OMOJIOTUYECKONM TEMbl U BBICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIICHUE
OMOJIOrMYECKOM 3a/1auu U MOJJIepKaHue 01aroxeaaTeIbHOCTH OOIIECHHUS;

COTIOCTABJISITh CBOM CYXKJCHUSI C CYXKICHUSIMH JPYTMX YYaCTHUKOB JIHAJIOTa,
OOHapyXUBATh PAa3TMYUE U CXOJCTBO MO3UIUN;

MyOJIMYHO MPEJCTABISITh PE3YJAbTAThl BBIMOJHEHHOTO OMOJIOTHYECKOTO OIBITa
(PKCIIepUMEeHTa, UCCIIeI0BaHUs, MPOEKTA);

CaMOCTOSITEILHO BBIOMPATh (POpMAT BBICTYIUICHUS ¢ YUETOM 3a7ad MPE3EHTALUU
U OCOOCHHOCTEH ayJuTOpUM U B COOTBETCTBUM C HHUM COCTaBJISTH YCTHBIE H
MUCbMEHHBIC TEKCTHI C UCIIOIL30BAHUEM HJUTIOCTPATUBHBIX MAaTEPUAJIOB.

2) coBMecTHAasl 1eATeJIbHOCTD:

MOHUMATh W HCIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW WM WHIUBUIYAIBHOMN
paboThl MpU pEHIeHUH KOHKPETHOW OHOJOTHYecKOr mpoOiaeMbl, OOOCHOBHIBATH
HEOOXOAUMOCTh TMPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOACHCTBUS TPH PEIICHUU
MOCTaBJIECHHON y4eOHOM 3aa4H;

MPUHUMATH 11€JIb COBMECTHOM JIEATEIbHOCTH, KOJUICKTUBHO CTPOUTD JICUCTBUS 110
e€ JOCTIKEHHUIO: paclpelessiTh pOJIM, JIOroBapuBaThCs, OOCYKAAaTh MPOLECC HU
pe3yabTaT COBMECTHOM paboThl, yMeTb 0000IIaTh MHEHHS HECKOJBKUX JIIOJICH,
IPOSIBISITh TOTOBHOCTh PYKOBOJIMTh, BBITIOJIHITH IOPYUYEHUS, IO JUUHATHCS;

IUTAHUPOBATh OPTraHMU3aIMI0 COBMECTHOM pabOThl, OMpENeNsTh CBOIO poJib (C
y4€TOM TMPEINOYTEHUH W BO3MOKHOCTEH BCEX YYAaCTHUKOB B3aMMOJIECUCTBUA),
pacnpenensaTh 3aja4l MKy WIEHAMH KOMaH/bl, y4aCTBOBaTh B TPYMIOBBIX (opMax
paboThl (00CyKIeHUs, OOMEH MHEHUSMH, MO3T'OBBIC IITYPMbI 1 HHBIE);

BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTaTh KAdeCTBEHHOTO pe3ysbTara Io
CBOEMY HAINpaBJECHUIO M KOOPJAMHUPOBATH CBOM JIEUCTBUSA C JAPYTUMHU YICHaAMU
KOMaH/Ibl;

OIICHMBATh KAaueCTBO CBOEro0 BKJaJa B OOMMA MPOAYKT MO KPUTEPUSM,
CaMOCTOSATEILHO C(HOPMYIUPOBAHHBIM YYAaCTHHKAMU B3aMMOJICHCTBUS, CPABHUBATh
pe3yabTaThl C UCXOJHOM 3ajlauyeid W BKJIAJ Ka)XJOro 4i€Ha KOMaHAbl B JIOCTUYKECHUE
pE3yNbTAaTOB, pa3ieniTh cdepy OTBETCTBEHHOCTH M TMPOSBISATH TOTOBHOCTh K
MPEJOCTABICHUIO OTUETA MIEpE]] TPYIIION;

OBJAJETh CHUCTEMOM YHHUBEPCAJIbHBIX KOMMYHUKATHUBHBIX JEUCTBUM, KOTOpAs
obOecrieunBaeT C(HOPMUPOBAHHOCTh COIMATBHBIX HABBIKOB M OMOIIMOHAIHHOTO
MHTEJUIEKTa 00y4aroIInXcsl.

PeryjisiTUBHBbIC YHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

BBIABIIATD HpOGJ’ICMBI Al pCIICHUA B JXKHM3HCHHBIX H y‘-IC6HBIX CUTyalusix,
HCIIOJIB3YA OHOJIOTHYECKHE 3HAHUA,



OPUEHTHPOBAThCA B PA3NWYHBIX  TNOAXOJAaX  NPHUHATUS  PEIICHHUI
(MHAMBUYyATBLHOE, IPUHATHE PEUICHUS B TPYIIE, IPUHATUE PEIICHUN TPyMHoi);

CaMOCTOSITEJILHO COCTaBJSITh AJITOPUTM pEIICHUS 3adauyu (WIA €ro 4YacTh),
BBIOMpATh CMOCO0 pelieHus y4eOHONW OMOJIOTHMYECKO 3aauu ¢ YYETOM UMEIOIINXCS
pPECypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh IMpejjiaraeMmbie
BAPUAHTHI PELICHUM;

COCTaBJIATh IUJIaH JEWCTBUU (TUlaH peaJn3allud HAMEYEHHOTO ajropuTrMa
pelieHns), KOPPEeKTUPOBaTh MPEIJI0KEHHBIN aIrOPUTM C YU4E€TOM MOJTYyUYCHHUS HOBBIX
OMOJIOTMYECKUX 3HAHUN 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJILHbIH HHTEJJIEKT:

BJa/IeTh CIOCOOaMH CAMOKOHTPOJISI, CAMOMOTHBALIMU U PEPIICKCUY;

JlaBaTh OLICHKY CUTYyAIlUu U TIpeJiarath miad e€ u3BMEHEHUs,

YUHUTBIBaTh KOHTEKCT W MPEJIBUACTh TPYIHOCTU, KOTOPHIE MOTYT BOSHUKHYTH IIPU
pereHnyd yueOHON OMOJOTHYeCKOW 3a/auM, aJanTUPOBaTh PEIICHUE K MEHSIOITUMCS
00CTOSATCILCTBAM;

OOBSICHATH MPUYUHBI JOCTUKEHUS (HEJIOCTHKCHHS) PE3YIbTATOB JICSITCIBHOCTH,
JaBaTh OIICHKY MPUOOPETEHHOMY OMBITY, YMETh HAXOJIUTh IIO3UTUBHOE B
IPOU3OIIEANIEH CUTYALNH;

BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
WU3MEHMBIINUXCS CUTYaIMi, YCTAHOBJICHHBIX OMIUOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;

pasznuyarh, Ha3blBaTh W YIPABIATH COOCTBEHHBIMH HMOLMSIMHU U SMOIUSMU
APYTUX,

BBISIBJIAATh U aHAJIM3UPOBATH MPUUYHUHBI SMOLINIA;

CTaBUTH ceOsi Ha MECTO JPYroro 4ejaoBeKa, NMOHMMATh MOTUBBI M HaMepEHUs
ApYToro,

PETYIHPOBATH CIIOCOO BBIPAKEHUS SMOIIUH.

IlpunsaTHe ceds U APyrux

OCO3HAHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, €I0 MHEHHIO;

MPU3HABATh CBOE MPaBO Ha OLIMOKY M TAKOE K€ MPaBO JPYroro;

OTKPBITOCTh C€0€ U IPYTHM;

0CO3HABAaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOM YHUBEpPCAJbHBIX YUE€OHBIX PETYJISITUBHBIX JACHCTBHIA,
KoTopas obecmeunBaeT (OPMUPOBAHWE  CMBICIOBBIX  YCTAHOBOK  JUYHOCTHU
(BHYTpEHHSISI MO3UIMUS JIMYHOCTH), U >KU3HEHHBIX HABBIKOB JIMYHOCTU (YMpPaBICHUS
co00M, CaMOJIUCIUIUIMHBI, YCTOMYUBOTO MTOBE/ICHHUS).

IHNPEAMETHBIE PE3YJIBTATbI
[IpenmeTHBIE pe3yabTAaThI OCBOCHHS MPOTPAMMBI IO OWOJIOTMM K KOHITY
oOyueHus ¢ 9 knacce:



XapaKTepU30BaTh 300JIOTHI0 KaKk OMOJOrMYECKYI0 HayKy, €€ pas3/ieiibl U CBS3b C
OPYTMMH HayKaMHu U TEXHUKOM;

XapaKTepU30BaTh MPUHLMIBI KJIACCU(UKALUMU >KUBOTHBIX, BHJ KaK OCHOBHYIO
CUCTEMATHYECKYI0 KaTe€ropui0, OCHOBHBIE CHCTEMAaTUYECKHE TIPYIIbl >KHUBOTHBIX
(mpocTeiiiirie, KHUIIEYHOMNOJIOCTHBIE, IUIOCKUE, KpYIJIbIE U KOJbYaTble YEpBH,
YJICHUCTOHOTHE, MOJUTIOCKH, XOPJIOBBIE);

MPUBOJIUTH MPUMEPHI BKIIaga poccuiickux (B Tom yucie A. O. Kosanesckuii, K.
N. Cxpsbun) u 3apyoexnsix (B Tom uucie A. JleBenryk, X. KioBwe, D. 'ekkenb)
YUEHBIX B pa3BUTUE HAYK O KUBOTHBIX;

OPUMEHSITh OMOJIOTMYECKHE TEPMUHBI W TOHATUSA (B TOM YHUCJE: 300JI0THS,
HKOJIOTUS KUBOTHBIX, ITOJIOTHS, MaJ€0300JI0THs, CUCTEMATHKa, 1IapCTBO, TUI, OTPS/I,
CEMENCTBO, PO, BHUJ, >KUBOTHAsl KJETKA, >KUBOTHAs TKaHb, OpraH »HBOTHOTO,
CUCTEMBbl OpPraHOB >KMBOTHOIO, XWBOTHBIM OpraHu3M, NHTaHHE, JbIXaHUE, POCT,
pa3BUTHE, KpOBOOOpalleHHe, BbIJCICHUE, OMNopa, ABUKEHHE, pPa3MHOXKEHUE,
NapTeHOTreHe3, pa3IpaXUMOCTb, pedieKkc, opraHbl YyBCTB, IOBEJEHUE, cpefa
oOuTaHus, MPUPOJHOE COOOIIECTBO) B COOTBETCTBUM C TOCTABIICHHOW 3aiayedl U B
KOHTEKCTE;

packpeiBaTh OOLIME NPU3HAKU KUBOTHBIX, YPOBHU OpraHU3alMHU KUBOTHOTO
OopraHu3Ma: KJI€TKH, TKaHU, OPTaHbl, CHCTEMbI OPTaHOB, OPTaHU3M;

CpaBHHUBATh KUBOTHBIE TKAHU M OPTaHbl )KUBOTHBIX MEX]y COOOI;

ONKCHIBATh CTPOEHUE M KU3ZHENEATEIbHOCTh dXHUBOTHOTO OPraHu3Ma: OMopy H
JIBUKEHUE, TUTAHUE U TUIIEBapeHHUE, JbIXaHUE M TPAHCIIOPT BEIIECTB, BbIJIEICHUE,
PETYIISIUIO U TTOBEACHUE, POCT, PA3MHOXKEHUE U Pa3BUTHUE;

XapaKTepu30BaTh MPOIECCHl  KU3HEACATEIBHOCTU  KHUBOTHBIX HM3y4aeMbIX
CUCTEMATHUYECKUX TPYMI: [ABWKECHUE, TUTaHUE, JbIXaHUE, TPAHCIOPT BEIIECTB,
BBIJIEJICHUE, PETYIIALNIO, TIOBEICHUE, POCT, PA3BUTHE, PA3MHOXKCHUE;

BBISIBJISITh IMPUYIHUHHO-CIICACTBCHHBIC CBA3U MCIKIOY CTPOCHHUCM,
KN3HCACATCIBHOCTHIO U CpGI[Oﬁ O6I/ITaHI/IH JKUBOTHBIX H3Y4YaCMbIX CUCTCMATHYCCKUX
rpymI;

pa3iuyaTh WU ONUCHIBATh JKUBOTHBIX HW3Y4Ya€MbIX CHUCTEMATHUYECKHUX TpYII,
OTJIeJIbHBIC OPTaHbl M CUCTEMBI OPTaHOB IO CXeMaM, MOJICIISIM, MYJISiKaM, pebeHBIM
TabJIUIIaM, MPOCTEHUIIINX — 110 U300PAKEHUSIM;

BBISIBIISITh IPU3HAKU KJIACCOB YJIEHUCTOHOTHX U XOPIOBBIX, OTPSIAOB HACEKOMBIX
Y MJICKOTIUTAIOIHUX;

BBITIOJTHATH MPAKTHYECKUE U JTAOOpaTOPHBIE PaOOTHI 1T0 MOP( OJIOTHH, AHATOMHH,
(GU3HONIOTHU W TIOBEJCHUIO KMBOTHBIX, B TOM 4YHCJIE PabOThl ¢ MHUKPOCKOIIOM C
MOCTOSIHHBIMU ~ (PUKCHUPOBAaHHBIMU) U BPEMEHHBIMU  MHUKpOIIpEnapaTaMu,
UCCIeIOBAaTEebCKUE pPabOThl C UCHOJIB30BAaHUEM MPUOOPOB U HUHCTPYMEHTOB
uudpoBoi 1aboparopuu;

CpaBHUBATh MPEJCTABUTENECH OTACIBHBIX CUCTEMATUUECKUX TPYII KUBOTHBIX U
JienaTh BBIBOJbI HA OCHOBE CPABHEHUS,



KJIacCU(DUIMPOBATH KUBOTHBIX HA OCHOBAHHH OCOOCHHOCTEH CTPOCHUS;

OIHCHIBATH YCIIO)KHCHUE OPTaHU3AIUU KUBOTHBIX B XOJI€ DBOJIOIHUHA KUBOTHOTO
MHpa Ha 3eMJie;

BBISIBIISITh YEPTHI TPUCIIOCOOJIEHHOCTH KUBOTHBIX K cpelic OOMTaHMs, 3HAYCHUE
HKOJIOTHYECKUX (AaKTOPOB JJIS )KUBOTHBIX;

BBISIBJISITh B3aMMOCBSI3H JKUBOTHBIX B IIPUPOJIHBIX COOOIIECTBAX, IICTH MTUTAHHUSI,

YCTaHABJIMBATH B3aMMOCBSI3H JKHBOTHBIX C PACTCHUSIMH, TPUOAMU, JTHIIAHUKAMU
1 OaKTepUsiIMU B MPUPOJIHBIX COOOIIECTBAX;

XapaKTepU30BaTh  JKUBOTHBIX  MPUPOJHBIX  30H  3eMJIM,  OCHOBHBIC
3aKOHOMEPHOCTH PACIPOCTPAHEHUS KUBOTHBIX IO IUIAHETE;

pPacKpbIBaTh POJTh )KUBOTHBIX B IIPUPOJIHBIX COOOIIECTBAX;

pacKphIBaTh POJIb TOMAITHUX M HEMPOIYKTUBHBIX )KUBOTHBIX B )KM3HU YEJIOBEKA,
POJIb TPOMBICIIOBBIX JKMBOTHBIX B XO3SHWCTBCHHOW JICSITCIILHOCTH YEJIOBEKAa M €ro
TIOBCCTHCBHOM JKU3HH, OOBSICHATH 3HAUCHNE KUBOTHBIX B IIPUPOJIC M )KU3HH YCTIOBEKA;

UMETh TIPEJICTABIICHUE O MEPOIIPHATHIX 110 OXPaHE JKUBOTHOT'O MUpa 3eMJIH;

JEMOHCTPUPOBAaTh Ha KOHKPETHBIX NMPUMEpax CBSI3b 3HAHWH 1O OHOJOTHUU CO
3HaHMSIMU 110 MaTeMaTHKe, (U3WKE, XUMHUH, Teorpaduu, TECXHOJIOTHH, MPEIMETOB
T'YMaHHUTAPHOTO ITUKJIOB, Pa3IMYHBIMHM BHUIaMU UCKYCCTBA;

UCIIOJIb30BaTh METOJbl OHOJIOTHH: MPOBOJAUTH HAOMIOJEHUS 32 >KUBOTHBIMH,
OMKCHIBATh JKUBOTHBIX, WX OPraHbl W CHUCTEMbl OPraHOB; CTAaBUTh IPOCTEHIINE
OMOJOTUYECKUE OTBITHI M SKCIIEPUMEHTHI;

cobmomaTh TMpaBwia Oe3omacHoOro TpyAa mpu pabore ¢ y4eOHBIM W
7a00paTOPHBIM ~ 00OPYIOBAaHMEM, XHUMHYECKOM TMOCYyIOH B COOTBETCTBUHM C
UHCTPYKIHSIMU Ha YPOKE U BO BHEYPOUHOU NIEATEITHLHOCTH;

BIAJeTh NpuéMamMu padboThl ¢ MHpOpPMaIUe: GOpMyIUpPOBATh OCHOBAHMS IS
U3BJICUCHUS W 0000meHuss uHPOpManuud #3 HECKONMbKUX (3—4) HCTOYHHUKOB,
npeoOpa3oBbIBaTh MHGOPMAIIMIO U3 OJHON 3HAKOBOUW CHUCTEMBI B JPYTYIO;

co3/1aBaTh MMCbMEHHBIC U YCTHBIE COOOIIEHUS, UCTIONB3YS MOHATUHUHBIN anmapaT
M3y4aeMoro pasjesia OuoJIoTuH, COPOBOXKIATh BBICTYIJICHNE MTPE3EHTALIUCH ¢ YIETOM
0COOEHHOCTEH ayAUTOPUU O0YUAFOIIHXCA.

COIJEPKXAHHME YYEBHOI'O ITPEJMETA

BBenenue
MecTto Kypca B CHCTEME €CTECTBEHHOHAYYHBIX JUCHUILINH, a TAK)KE B OMOJIOTHICCKUX
Haykax. [lenu u 3amaun Kypca. 3Hau€HHUE MpeaMeTa JJIs MOHUMaHMUsS €IUHCTBA BCETO
’KWBOTO ¥ B3aMMO3aBUCUMOCTH BCeX yacTeit onochepnr 3emin.

YpOoBHM oOpraHu3aluyd KHU3HU. MOJICKYISIPHO-TCHETUYECKHUM, KJIECTOYHBIH,
TKAQHEBBLIH, OpTaHHBIM, OpTraHU3MEHHBIMN, MOIYJISIIIUOHHO-BUIOBOH,



OouoreorneHoTHYECKU U OuochepHsiii. EJUHCTBO XMMHUUYECKOTO COCTaBa KUBOM
MaTepHUH; OCHOBHBIE TPYNIbl XUMUYECKUX AIIEMEHTOB U MOJIEKYJI, 00pa3yIolIne KUBOE
BelecTBo Ouocdepsl. KierouHoe cTpoeHue OpraHu3mMoB, HACEISIOIUX 3EMIIIO.
O6mMmeH BEILIECTB 151 CaMOpErysLus B OMOJIOrMYECKHUX CHUCTEMAX.
CamoOBOCTIDOM3BEICHUE;  HACJIEACTBEHHOCTh W  M3MEHYMBOCTH KAk  OCHOBa
CYLIECTBOBaHMs >KMBOM Mmartepuu. Poct u pasButrue. Pazgpaxumocts; (OpMbI
M30UpaTEeIbHOW pEaKIM OpPraHU3MOB Ha BHEIIHHE BO3ACHCTBHUS. PUTMUYHOCTH
MPOLIECCOB  JKU3HEAECATENbHOCTH; OHOJOrMYECKHMEe PUTMBI W HMX 3HAa4yCHHUE.
JIUCKpETHOCTh KMBOTO BEUIECTBA M B3aWMMOOTHOLUEHHUS YacTH W LEJIOTO B
ouocucreMax. DHEPro3aBUCUMOCTb KUBBIX OPraHu3MoB; (opMbl MOTpedIIeHUS
sHepruu. L{apcTBa kMBOM IPUPOIBL; KPATKAs XapaKTEPUCTUKA €CTECTBEHHON CUCTEMBI
KJaccuuKaIm )KUBBIX OpraHu3MoB. BuyioBoe paznoobpasue.

JdemoHcTpanus

CxeMmpbl, OTpaXkarolne CTPYKTYPhI HAPCTB KUBOU NPUPOIBI.

Pazgen 1. CTpyKTypHasi OpraHu3anus ;KMBbIX OPraHU3MoOB

Tema 1.1.XumMu4eckasi OpraHu3anus KJIeTKH

DNEeMEHTHBIM COCTaB KIETKU. PacnpocTpaHEHHOCTh OJEMEHTOB, HUX BKJIAd B
oOpa3oBaHHE€ >KMBOM MaTepuu M OOBEKTOB HEKHMBOW MPHUPOIbL. MaKpo3JIeMEeHTHI,
MUKpPODJIEMEHThI; WX BKJIaJ B 0O0pa3oBaHME HEOPraHUYECKUX W OpPraHUYECKUX
MOJIEKYJI )KMBOT0 BellecTBa. Heopranmyeckne MoseKyIibl )KMBOTO BeniecTa. Bona; eé
XUMHYECKUE CBOWCTBA U OWojornyeckas poiib. Colu HEOPraHWYECKUX KHCIIOT, UX
BKJIaJ] B 00ECIIEYCHUE MPOIECCOB KU3HEACATEILHOCTH U TMOJAEpPKAHUE TOMEOCTasa.
Ponb KaTHOHOB ¥ aHMOHOB B O0ECIIEYEHUH MPOIIECCOB KU3HENEATeNbHOCTH. OCcMOC U
OCMOTHYECKOE JIaBJICHUE; OCMOTHYECKOE IMIOCTYIUIEHUE MOJIEKYJ B  KIETKY.
Opranuuyeckue MoOJIEKyJbl. buonormdeckue moaumepsl — O€JNKU; UX CTPYKTypHas
opranm3anusa. @OYHKIUU OEIKOBBIX MOJIEKYJd. YTJIEBOJbI, HX CTPOEHUE W
Oouonornyeckass posb. JKUPBl — OCHOBHOW CTPYKTYpPHBI KOMIIOHEHT KIIETOYHBIX
MeMOpaHn W wuctouHuk oHepruu. JIHK — Momekynsl  HaciIeICTBEHHOCTH.
Penymnukamus JIHK, mepemada HacnenctBeHHOW WHGOpMANMHU W3 TOKOJICHHUS B
nokosienne. Ilepemaua HacnencTBeHHOW uWHMOpMAIMU H3 SApa B LUTOILUIA3MY;
tparckpunimsa. PHK, eé crpykrypa u ¢ynknuu. MapopmanmonHsie, TpaHCTIOPTHEIE,
pubocomanpabie PHK.

JdemoHcTpanus

OObEMHBIE MOJAENH CTPYKTYPHOW OpraHM3aIMi OWOJIOTHYECKUX TOJUMEPOB —
OCJKOB W HYKJEHWHOBBIX KHCIIOT, WX CpPaBHEHHUE C MOJEISIMH MCKYCCTBEHHBIX
MOJIMMEPOB (HAIPUMED, NOJUBUHUIXIOPUIOM).



Tema 1.2. O0OMeH BeniecTB U Npeo0pa3oBaHue JHEPIUM B KJIETKE

OOMeH BellecTB M NPEBpAILLEHUE PHEPruud B KJETKe. TpaHCIOpPT BELIECTB 4epes
KJIeTOUHYyl0 MeMmOpany. IIuHO- u ¢arouuto3. BHyTpuKIETOUHOE MNUIIEBAPEHUE U
HAKOIUIEHUE SHEPruM; paculeIUIeHHe TIII0OKO3bl. buocuHTe3 O€nKoB, XHUPOB U
YIJI€BOAOB B KIIETKE.

Tema 1.3. CTpoenue u PyHKIMHU KJIETOK

[Ipokapuotnyeckue KiaeTku: popmMa u pazMmepsl. LluTomnnazma 6akTepralbHON KIETKH.
Opranuzanus Meraboiu3Ma y MpOKapuoT. ['eHeTmyeckuid ammapaT OakTepuil.
Cnopoobpa3zoBanue. PazmHoxkeHne. MecTo W pojb NPOKAPUOT B OHOLIEHO3AX.
Oykapuotnueckas Kierka. lluTommazma sykapuoTmyecko KieTkd. Oprasesisl
UTOIJIa3Mbl, UX CTpyKTypa M ¢yHKuuu. llurockener. BkiroueHus u ux pojib B
MeTabonusMe KieTok. KierouHoe s/1po — LEHTp yNpaBICHUS KU3HEIEATEIbHOCTHIO
kiaeTkd.  CTpyKTypbl — KJIETOYHOTO  fAjpa: siAepHas  00o0JiouKa, XpOMaTHH
(rerepoxpoMatuH), sSApPbIIKO. (OCOOEHHOCTH CTPOCHHUS PACTUTEIBHOM KIIETKH.
Henenne knerok. Krnetkm B MHOrokierouHoMm opranusme. [lomsatue o
I epeHIUpPOBKE KIETOK MHOTOKJIETOYHOTO oOpraHusmMa. MUTOTHYECKHM IHKI:
uHrepdaza, penymaukauus JHK; wmuto3, ¢da3pl MHTOTMYECKOrO JeleHHs U
npeoOpa3zoBaHUsl XpOMOCOM. buronornyeckuil cMbica M 3HaueHHEe MUTo3a (Oecmoioe
pa3MHOXKEHHUE, pOCT, BOCIOJHEHHE KIETOYHBIX MOTEPh B (PU3UOJOTUYECKUX U
[aTOJIOrMYECKUX yciaoBusaX). Kiierounas Teopusi CTpoeHUs: OpraHU3MOB.

JdeMoHcTpanus

[IpyHUMNIMANBHBIE CXEMBbI YCTPOMCTBA CBETOBOTO U BJEKTPOHHOIO MHUKPOCKOIIA.
Cxembl, WUTIOCTPUPYIONINE METOIbI MpEernapaTUBHON OMOXMMHUU M HMMYHOJOTHHU.
Mopenun knetku. CXeMbl CTPOEHHUS OPraHOUJIOB PACTUTEIBHON M KUBOTHOW KIIETOK.
Mukporpenapatsl KIETOK paCTeHUMN, KUBOTHBIX U OJHOKJIETOYHBIX IpuOOB. DUrypsl
MHUTOTHYECKOTO JEJICHHS B KJIETKaX KOpELIKa JIyKa MOJ MUKPOCKOIIOM M Ha CXEME.
Martepuainbl, pacckaspiBaronue o ouorpadusx y4eHbIX, BHECIIMX BKIIAJ B pa3BUTHE
KJIETOYHOU TEOPHUH.

JlaGopaTopHble U NpaKTHYECKHE PAdOTHI

N3yueHne ki1eTok OaKTepuil, paCTeHUI U )KMBOTHBIX Ha TOTOBBIX MHKponpenapaTax*.

Pazgea 2. Pa3MHOkeHHe U HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB

Tema 2.1. Pa3amHOXKkeHHEe OPraHU3MOB

CymHocTh U (hOPMBI pa3MHOKEHHUSI OPTaHU3MOB. becrnonoe pasMHOXKEHUE PAaCTCHUN U
KUBOTHBIX. [lojI0BOE pa3sMHOKXEHUE KUBOTHBIX U PACTEHUN; 00Opa30BaHUE MOJOBBIX



KJIETOK, OCEMEHEHHE U OIUIOJI0TBOpeHue. buonornueckoe 3HAYEHHE IMOJIIOBOTO
pasmHoxeHus. ['amerorenes. [leproasl 0OpazoBaHus MOJIOBBIX KIETOK: Pa3MHOKEHHE,
pocT, co3peBaHue (Meio3) U GOpMUPOBAHUE TMOJOBBIX KiIETOK. (OCOOEHHOCTH
criepMaToreHe3a u oBorenesa. Omio0TBOpEHNUE.

JdemoHcTpanus

[InakaTel, WUIIOCTPUPYIOIIME CIOCOOBI BEreTaTUBHOTO PA3MHOMXEHUS IUIOJOBBIX
JIEpPEeBbEB M OBOILHBIX KYJIbTYp. Mukpomnpenaparsl sitnekiaetok. ®dotorpaduu,
oTpaskarolue pasHooOpa3ue NOTOMCTBA Y OJJHOW Mapbl pOAUTENIEH.

Tema 2.2. UnauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOIeHe3)

OMOpHoHanbHbIl  mepuos pa3Butusd. OCHOBHBIE 3aKOHOMEPHOCTH JApOOJICHUS;
o0Opa3zoBaHue OJHOCIONHOTO 3apobliia — OnacTynbl. ['acTpynsius; 3aKOHOMEPHOCTH
o0pa3oBaHus JABYCIOWHOTO 3apojblllla — racTpyibl. [lepBuuHbIl opraHoreHes u
nanpHenmas auddepeHupoBKa TKaHeW, opraHoB W cucteM. llocToMOpHOHATBHBIN
nepuoa pa3Butug. DopMbl TMOCTAIMOPHOHAIBHOTO Tiepuoaa pa3puTus. Hempsmoe
pa3BUTHE; TOJHBIM M HEMOJIHBbIH MeTamop]o3. buomornueckuii CMbBICH pPa3BUTHUS C
metamopdosom. [Ipsimoe pazputne. Crapenue. OOIIME 3aKOHOMEPHOCTH Pa3BUTHSL.
buorenetnueckuii 3akoH. CXOJCTBO 3apoiblliell W SMOpHOHANIbHAS TUBEPIrEHIIUS
npu3HakoB (3akoH K. bapa). buorenernueckuit 3akon (. I'ekkens u K. Mromiep).
Paboter A. H. CeBepiioBa 06 sMOprHOHAIbHON H3MEHYUBOCTH.

JdeMoHcTpanus

Tabmumpl, wWUIIOCTpHUpYOIMKE  Tpormecc  MeTamopdo3a y  0eCro3BOHOYHBIX
(KECTKOKPBUIBIX M YEIIyHYaTOKPBLIBIX HACEKOMBIX) M TI03BOHOYHBIX (amduowmii).
Tabnuiel, OTpa’karoIIUe CXOJCTBO 3apOMABIIIEH MO3BOHOYHBIX JKUBOTHBIX. CXEMBI
npeoOpa3oBaHus OPTaHOB M TKAHEH B (hUIIOTEHESE.

Pa3nen 3. HaciieacTBeHHOCTh M M3MEHYMBOCTH OPraHU3MOB

Tema 3.1. 3aK0HOMEpPHOCTH HAC/IEA0BAHNS PU3HAKOB

OTtkpbiTHE I'. Mennenem 3aKOHOMEPHOCTEN HaCJIEOBaHUs MIPU3HAKOB.
['ubpugonoruyeckuii METOJl M3YYCHHs] HACIEACTBEHHOCTH. MOHOTHOpPUAHOE U
MOJIMTHOPUTHOE CKpernuBaHue. 3akoHbl Menzaens. HesaBucumoe W CHeTIEHHOE
HacJIeIoBaHuE. | 'eHeTnueckoe OmnpenesieHue noJia. ['eHOTUIT Kak LEeJIOCTHAsE CUCTEMA.
B3anmopelnicTBre aJiebHBIX U HEAJUIETBHBIX T€HOB B ONPENCICHUN PU3HAKOB.
JdemoHcTpanus

Kaptel xpomocom udenoBeka. PoociioBHBIE BBIIAIOMIKUXCS NPEACTABUTENEN KYJIBTYPHI.
XpOMOCOMHBIE aHOMAJIMH Y€JIOBEKA U UX ()CHOTUITMYECKUE MPOSBICHHUS.
JlaGopaTopHblie U MPpaKTHYeCKHEe PadoOThI

Pemienne reneTHYeCKUX 3a/1a4 U COCTABICHUE POAOCIOBHBIX.



Tema 3.2. 3aK0HOMEePHOCTH U3MEHYNUBOCTH

OcHoBHBIE (OPMBI H3MEHUYMBOCTH. ['€HOTMIIHMYECKas W3MEHYMBOCThb. MyTanuu.
3HaueHWe MyTaluuid 7 TPAKTHUKUA CEJbCKOro XO034icTBAa W OHMOTEXHOJIOTHHU.
KoMOuHaTuBHas W3MEHYMBOCTb. OBOJIOLMOHHOE 3HA4Y€HHE KOMOMHATUBHOMN
u3MeHUUBOCTU. DeHoTUnuueckas, Wi MoIU(PUKAIMOHHAS, W3MEHUYMBOCTh. Poib
YCJIIOBUU BHEILIHEN CpPelbl B Pa3BUTUU U NPOSIBICHUN IPU3HAKOB U CBOWCTB.

JdemMoHcTpanus

[Tpumepsl MOAMPUKALIMOHHON U3MEHYUBOCTH.

JlabopaTopHblie M NpakTHYecKue padoThl

ITocTpoenue BapUaLlMOHHOU KpUBOM (pa3mepsbl JUCTHEB pacTeHui,
AHTPOIIOMETPUYECKNE JTAHHBIC YUAIINXCHA ).

Tema 3.3. Cenekuus pacTeHMi, ;)KUBOTHBIX U MUKPOOPraHU3MOB

LeHnTpsl MPOMCXOXKAECHUS M MHOrooOpasusi KyJabTypHbIX pacteHui. CopTt, mopoja,
mramMM. MeToAbl CeleKUMd PACTEeHUH M KUBOTHBIX. JIOCTHMKEHUS M OCHOBHBIE
HalpaBJI€HUs COBPEMEHHOM celleKIMM. 3HAa4eHHe CeJIeKUMH JJIs  pa3BUTUSA
CEJIbCKOXO3IMCTBEHHOTO TMPOU3BOJACTBA, MEAMIMHCKOM, MHMKPOOMOIOIMYECKON WU
APYTUX OTpaciaeil MPOMBIIIJIEHHOCTH.

JdeMoHcTpanus

CpaBHUTENBHBIN aHAN3 MOPOJI TOMAIIHUX )KUBOTHBIX, COPTOB KYJIbTYPHBIX PAaCTEHUMN
U UX JUKUX npeakoB. Komiekuuu u mpenapaTbl COPTOB KYJIBTYPHBIX PAcTEHUU,
OTIUYAIOIINXCS HAMOObIIIEH MI0IOBUTOCTHIO.

Pa3znen 4. IBosonus ;xxuBOro Mupa Ha 3emJe

Tema 4. 1. PazBuTie 010J10rUM B 101aPBHHOBCKHIA NIEPH O/

Pazeumue buonocuu 6 0ooapsunosckuti nepuod. I'ocnoocmaso 8 Hayke npeocmasieHull
00 «UBHAYANLHOU YenecooOPA3ZHOCMUY U HeUIMEeHHOCIMU JHCUBOU Npupoosl. Pabomul
K. Jlunness no cucmemamuke pacmeHuni u HCUBOMMHBIX. DGONIOYUOHHASL MeOopusi
K. b. Jlamapka.

JdemoHcTpanus
buorpadum y4€HBIX, BHECIIMX BKJIaJ B Pa3BUTHE DBOJIOIMOHHBIX Huel. JXu3Hbp u
nearenbHOCTh JK. b. Jlamapka.

Tema 4.2. Teopuss Y. lapBuHa 0 MPOUCXO0KIACHUH BHAOB IYTEM e€CTECTBEHHOIO
or0dopa



[Ipennoceuikn  BO3HUMKHOBEeHMsT YyueHus Y. JlapBuHa: pgocTukeHuss B 00JacTu
€CTECTBEHHBIX HayK, SKCIeIUUUOHHbIN MaTepuan Y. /lapBuna. Yuenue Y. JlapBuna 00
UcKyccTBeHHOM ot1Oope. Yuenue Y. /lapBuHa o ectecTBeHHOM oTOOpe. Bumg —
AJIEeMEHTapHAas 3BOIONMOHHAS eAuHuIa. BeceoOias nHIuBHIyalbHAsl K3BMEHYUBOCTh U
M30BITOYHASI YMCIEHHOCTh MOTOMCTBA. boppba 3a CyllecTBOBaHHWE M €CTECTBEHHBIN
oT0op.

JdemoHcTpanus
buorpadus Y. [lapsuna. Mapuipyt u KoHkpeTHble Haxoaku Y. JlapBuHa BO Bpems
NyTelecTBUs Ha Kopabiie «buriby.

Tema 4.3.CoBpeMeHHBbIe TmpeAcTaBjeHHsT 00 3BOMTONUUA. MHKPOIBOJTIONHUSA.
MaxkposBoJonus.2yaca

Bun kak reHeTHYECKH U30JIMPOBAaHHAS CUCTEMA; PEMPOTyKTUBHAS U30JIALIMS U €€
MexaHu3Mbl. [lonynsionHas CTpykTypa BUa; SKOJOTUYECKUE U TEHETHUECKHE
XapaKTepUCTUKH MOy, [lomynsiius— snemeHTapHasi 3BOJIOIMOHHAS €TUHUTIA.
[Tyt 1 ckopocTh BUA000pa30oBaHus; reorpaduyeckoe U HKOJIOTHIECKOe
BUI000pa30oBaHuE.

['maBHbBIE HaMpaBIIEHMS BOJTIOLMOHHOTO Mpoliecca. bronornyeckuit mporpecc u
ouonornyeckuit perpecc (A. H. Ceseprion). [lytu goctuxeHus 6MOIOTUYECKOTO
nporpecca. OCHOBHbIE 3aKOHOMEPHOCTHU IBOJIOIUU: JUBEPTECHIINSI, KOHBEPTeHIIUA,
napasuienusM. [IpaBuiia sBONIONUY TPy OpraHU3MOB. Pe3ynbTaThl BOIIOLNN:
MHOT000pa3ue BUJIOB, OpraHUYECcKas 11eJIeco00pa3HOCTbh, IOCTENEHHOE YCI0KHEHUE
OpraHu3aluu.

JdemoHncTpanus
CxeMbl, WIUTFOCTPHUPYIOIUE TIPOIecC reorpapuaeckoro Bugooopasopanus. JKubie
pacTeHus U )KUBOTHBIE, TepOapuu U KOJUICKIIUH, TOKA3bIBAIOIINE HHANBUIYATHHYIO
M3MEHYMUBOCTh U Pa3HOOOpa3nue COPTOB KyJIbTYPHBIX PACTEHUHN U TIOPOJI TOMAIITHUX
KUBOTHBIX, a TAK)KE PE3YyIbTaThl IPUCTIOCOOTICHHOCTH OPTaHU3MOB K CpeJie OOUTaHUS
U pe3yabTaThl BUJ000pa30BaHUS.

[Iprmepsl rOMOJIOTUYHBIX M aHAJIOTUYHBIX OPraHOB, UX CTPOEHUS U IMTPOUCXOXKACHUS
B OHTOTeHe3e. CXeMbl COOTHOIIEHUS ITyTeH MPOTPECCUBHON OMOIOTHYECKON
3BOJIIOLMHA. MaTepualbl, XapakKTEpU3YIOLIME NPEICTABUTENEH KUBOTHBIX U PACTEHUM,
BHECEHHBIX B KpacHy10 KHUTY M HAXOJAIIMXCS MO OXPAHOM TOCYIapCTBa.

Tema 4.4. IIpucnoco0/IeHHOCTH OPraHU3MOB K YCJIOBHUSIM BHEIIHEH CpeAabl Kak
pe3yJbTaT 3BOJIIOLHH.



[IpucnocoOuTenbHble  0COOCHHOCTH CTpoeHHUs. [loKpOBUTENBCTBEHHAs OKpacka
MOKPOBOB TeJa: CKPBIBAIOIIAsl OKpacka (OJHOTOHHAsS, IBYTOHOBAs, PACWICHSIOIMIAS H
Ip.); Tmpeaocteperaromas okpacka. Mwumukpus. IlpucnocoOutenbHOe TMOBEICHUE
KUBOTHBIX. 3a00Ta 0 motomcTBe. Du3nonornyeckue amantanui. OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH.

JdemoHcTpanus

Nnntoctpannn, AEMOHCTPUPYIOIIME CTPOCHUE Tela JKUBOTHBIX M PACTUTENBHBIX
OpraHu3MOB, OOECMEUYMBAIOIIME BbDKMUBAHME B THUIMYHBIX JUISI HHUX YCIOBHUAX
cymectBoBaHus. I[IpuMepbl pa3auyHBIX BHUJIOB NOKPOBUTEIBCTBEHHOM OKPAacKH Y
KUBOTHBIX.

JlaGopaTopHbIe M IpaKTHYecKUe padoThl

OO6cyxaeHne Ha MOJIESAX POJIM MPUCTIOCOOUTENILHOTO MOBEJCHUS KUBOTHBIX.

Tema 4.5. Bo3HuKHOBeHHE KU3HU Ha 3eMule

Opranuueckuii MUp Kak pe3yJbTaT 3BOJIOIUKU. BO3HUKHOBEHHUE U Pa3BUTHE )KU3HU HA
3emiie. XuUMUYECKHM, mpenduonorudeckuii (teopust akamemuka A. M. Onapuna),
OMOJIOTUYECKUN U COLIMAIIbHBIN ATalbl pa3BUTHUS KUBOU MaTepun. DUIOreHeTUYECKHe
CBSI3M B )KMBOM NMPUPO/IE; €CTECTBEHHAS KJIaCCU(PUKALIUA KUBBIX OPTaH U3MOB.
JdeMoHcTpanus

CxeMbl BO3HUKHOBEHHS OJHOKJIETOYHBIX 3YKAPUOT, MHOTOKJIETOYHBIX OPTraHU3MOB,
Pa3BUTHSA LIAPCTB PACTEHUHN U )KUBOTHBIX.

Tema 4.6. PazBuTue ;xu3nu Ha 3emJie

Pa3Butre xu3HM Ha 3emile B apXEUCKYI0 M MPOTEpO30MCKYyr 3pbl. llepBbie cienbl
*u3HU Ha 3emiie. [losBieHNne BCEX COBPEMEHHBIX TUIIOB OCCITIO3BOHOYHBIX )KMBOTHBIX.
ITepBrie xopaoBbie. Pa3Buthe BOAHBIX pacTeHuil. Pa3BuThe >KM3HM Ha 3eMje B
MaJIC030MCKYI0 3py. llosiBieHne u 3BoMONMSA CyXONMyTHBIX pacTeHuil. [lanopoTHukw,
CEMEHHBIEC NAlOPOTHUKHU, TOJOCEMEHHBIE PACTEHHs. BO3ZHMKHOBEHHE MO3BOHOYHBIX:
PBIOBI, 3eMHOBO/THBIE, TTPECMBIKatomuecs. Pa3Butue xu3Hu Ha 3emiie B ME3030MCKYIO
1 KalHO30UCKYIO 3phbl. [losiBiIeHNE U pacnpoCTpaHEHHUE MOKPHITOCEMEHHBIX PACTCHUMN.
Bo3HukHOBeHHEe nTull M Miekonurtaromux. [losBieHne W pa3BUTHE MPUMATOB.
[Ipoucxoxaenue yenoBeka. MecTto uenoBeka B >XKMBOM mpupoje. CucremMaTudeckoe
noJio’keHue Buaa HOmMO sapiens B cucreme »KUBOTHOTO Mupa. [Ipu3Haku U cBOWCTBa
YEJIOBEKA, IMO3BOJISIONIME OTHECTH €ro K PAa3jJWyHbIM CUCTEMATUYECKUM TpPYIIIam
1apcTBa >KUBOTHBIX. CTaIuM SBOJIIOIMM YEJIOBEKa: JAPEBHEHIIUN 4YEIOBEK, JPEBHUMI
YeJIOBEeK, MEpBbIe COBpPEeMEHHbIe Joju. CBONCTBA uelOBEKa KaK OMOJOTMYECKOTO
Buga. [lomymsmwoHHas cTpykrypa Bujga HOMO sapiens; demoBedeckwe pachl;
pacooOpa3oBaHue; €IUHCTBO MPOUCXOKACHUS pac. AHTHUHAYYHAs CYLIIHOCTh pacu3ma.



JdemoHcTpanus

Penponykuuu xaptun 3. Bypuana, oTpakaromux (gayHy U (Quopy pas3jHyHBIX 3p U
nepuonoB. CxeMbl pa3BUTHA LAPCTB JKUBOW HPUPOAbl. OKaMEHEIOCTH, OTIEYATKH
pacTeHHid B JAPEBHUX NOpojax. Mopaenu CKeIeToB 4YeNOBEKA M IO3BOHOYHBIX
KUBOTHBIX.

Paspnen S. BzaumooTHoIeHUs1 opranu3zma M cpeabl. OCHOBBI IKOJIOT UM

Tema 5.1. buocdepa, eé crpykrypa B QyHKIIUHA

buochepa — xuBas obGosouka tuaHeTel. Ctpyktypa Ouocdepsl. KommnoHeHTbI
Oouocdepbl: KMBOE BEIIECTBO, BUJIOBOM COCTaB, pa3HOOOpa3ue W BKiaJ B OMOMaccy.
buokocHoe u kocHoe BemecTBo 6uocheps! (B. Y. Bepnaackuit). KpyroBopor Beriects
B npupoje. EcTecTBeHHble CcOOOIIECTBAa JKHMBBIX OpPraHU3MOB. bBHOreoneHO3bI.
KoMmnoneHnTsl OMOreoneHo030B: NPOAYLEHThl, KOHCYMEHTBI, PEAYLEHTbl. bHOIEeHO3bI:
BUJIOBOE pa3zHOOOpas3ue, MIOTHOCTh MOMyJsiuuid, Ouomacca. AOuoTuueckue (paxTopbl
cpenbl. Ponb Temmeparypbl, OCBEIIEHHOCTH, BIAXHOCTH W JAPYruX (HakTopoB B
KU3ZHENEATEIbHOCTH Ccoo0ImEecTB. MHTEHCMBHOCTh JAeicTBUS  (aKTopa Cpefbl;
orpaHuuuBarouiuii  Qaxrop. BzaumopeilictBue  (PakTOpoB  Cpenbl,  IMpeaeIbl
BBIHOCTUBOCTU. buotnueckue daktopel cpenbl. llemun u  cetm  nuTaHMS.
DKOJIOTUYECKUE TMUpaMUbl: 4Yuceln, Ouomacchl, sHeprur. CmeHa OHMOIEHO30B.
[IpuunHbl CMEHBI OHOILIEHO30B; (QOpPMUpPOBAHUE HOBBIX co00mecTB. DOpMBI
B3aMMOOTHOIICHUA MEXJy opranudMaMu. [lo3uTHBHBIE OTHOIIEHUS — CUMOHO3:
MyTyalau3M,  Koolepanus, KOMMEHCaTu3M. AHTHOMOTUYECKHE  OTHOIICHUS:
XUIIHUYECTBO, Mapa3uTU3M, KOHKYpeHUHs. HedTpaibHbIE OTHOIIEHUS — HEUTPATU3M.

JdeMoHcTpanus

CxeMmbl, WIUTIOCTPUPYIOIIUE CTPYKTYPY OHocdephl U XapakTepusyomue e€ OTaeIbHbIC
COCTaBHBIC YaCTH. TaOJHIIBI BUIOBOTO COCTaBa M Pa3HOOOpPa3usl KUBBIX OPraHU3MOB
ouoceprl. Cxembl KpyroBopoTa BeHIECTB B mpupoae. KapTel, oTpaxaromue
T€OJIOTUYECKYIO HCTOPUIO MAaTEPUKOB, PACIIPOCTPAHEHHOCTH OCHOBHBIX OMOMOB CYIITH.
Huabunemer  u  kuHOQWIBMBI  «buocdepa». Ilpumepbr cuMOuo3za  MeXIy
MPEACTABUTEISIMH PA3ITUYHBIX IIAPCTB KUBOU MPUPO/IBI.

JlaGopaTopHble U NpaKTHYECKHE PAdOTHI

CocTaBIIeHHE CXeM Mepeaun BEMECTB U SHepriy (Lereil MHTaH!s) .

N3yueHne u omnucaHue »HKOCUCTEMBI CBOEl MECTHOCTH, BBISIBICHUE THUIIOB

*

B3aMMO/ICMCTBHUS Pa3HbIX BUJOB B JAHHON SKOCHUCTEME .

Tema 5.2. buocdepa u yesioBek
[Ipuponnbie pecypchl U UX HUCHOJb30BaHHE. AHTPONOT€HHbIE (DAKTOPHI BO3ICUCTBUS
Ha OuoleHo3bl (pojib 4YeJOBEKa B TMPHUPOJE); IMOCIEACTBUS XO3AMCTBEHHOM



NeSATENbHOCTU 4YenoBeka. [IpobiemMbl pallOHaIbHOTO MPUPOIONOJIb30BAHUS, OXPAaHbI
IIPUPOJIBL: 3alllATa OT 3arps3HEHUM, COXPAHEHHUE JTAJOHOB M MAMSATHUKOB NPUPOABI,
oOecreyeHue NpUpOJAHBIMU PECYpCaMU HACETIEHUS MJIAHETHI.

JdemoHcTpanus

Kaptsl 3an10BeAHBIX TEPPUTOPHIL HAILIEN CTPAHBI.

JlabopaTopHbIe M IpaKTHYecKHe padoThl

AHAJTH3 U OIEHKA [OCIEICTBHIT AEATEIbHOCTH YEOBEKa B SKOCHCTEMAX -



TemaTuyeckoe IJIAHUPOBAHME

9ki1ace
HasBanue Tembl KosnyecTBo yacos DJIeKTPOHHBbIE
Bcero Mpaxkruyeckue | (UuPpoBLIE)
padoTsbI o0pa3oBaTe/ibHbIEpeCypPchI
Brenenwne . buonorus- Hayka o 1
XHU3HH. MHOT000Opasne ;KUBOro Bt 1OK
o nOJIMoTEKA
mupa. OCHOBHEIE CBOMCTBA YKUBBIX
P https://m.edsoo.ru/7f418886
OpraHu3MOB. Y pPOBHU OpTraHU3alUU
JKUBOW MPUPOJIBI.

Pa3zaen 1.CTpyKTypHasi OpraHu3anusi ;KUBbIX
OpPraHu3MoB. 54.

Tema 1.1. Xummndaeckas oprannzanus | 1 bu6moreka [IOK
KJICTKH. https://m.edsoo.ru/7f418886
Tema 1.2.00MeH BewecTB 1 2 bu6moreka [IOK
npeoOpa3oBaHue YHEPTHU B KIICTKE. https://m.edso0.ru/7f418886
Tema 1.3.Ctpoenne u GpyHKIUHA 2 1 bubGmuorexa IIOK
KJICTOK. https://m.edsoo.ru/7f418886

Paznen 2.PazmMHoKkeHHE H HHAUBUAYAJIBHOE
pPa3sBUTHE OpFaHI/l3MOB.4‘l.

Tema 2.1.PasmHOKEHHE 2 bubnuorexa [JOK
OpTaHH3MOB. https://m.edsoo.ru/7f418886
Tema 2.2.MunuBuayansHoe 2 bu6moreka [IOK
pa3sBUTHE OPraHM3MOB(OHTOrEHE3) https://m.edsoo.ru/7f418886

Pa3zgen 3.HaciiencTBeHHOCTHL U H3MEHYHUBOCTD
opranusmos.11y.

Tema 3.1.3aK0HOMEPHOCTH 6 1 bubmmorexa LIOK
HACIIEIOBAHMUS IIPH3HAKOB. https://m.edsoo.ru/7f418886
Tema 3.2.3akoHOMEpHOCTH 3 1 bu6mmoreka [JOK
M3MEHYMBOCTH. https://m.edso0.ru/7f418886
Tema 3.3.Cenexuus pacteHuid, 2 bu6mmoreka [JOK
’KHBOTHBIX H MHKPOOPTaHU3MOB. https://m.edso0.ru/7f418886
Pazjgen 4.9Bosonus ;kUBOro Mupa Ha 3emuJie.
10uacos..
Tema 4.1.Passutue 61oI0rUM B 2 bubmuoreka [JOK
JI0/IAPBUHOBCKUI TTIEPHOI. https://m.edso0.ru/7f418886
Tema 4.2. Teopus Y.dapBuna o 2 Bu6morexa LIOK

TPOHCXONICHHI BUAOB MyTeM https://m.edsoo.ru/7f418886

€CTCCTBCHHOI'O 0T60pa.

Tema 4.3.CoBpemeHHbIE 2

HPE/CTaBICHHs 00 SBONIOIHH. bubnmoreka [JOK
MUKpPO3BOIOLHSL. https://m.edsoo.ru/7f418886
MakposBomnonus.

Tewma 4.4.I1pucnoco6IeHHOCTh 1 0,5 bubnmoreka [JOK
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OpPraHu3MoB K YCJIOBHUAM BHEIIIHEH
CpCabl KaK pC3yjIbTaT 3BOJIIOLIUH.

https://m.edsoo.ru/7f418886

Tema 4.5.Bo3HUKHOBEHHE KU3HK Ha | 1 bub6mmoreka [{OK
3emie. https://m.edso0.ru/7f418886
Tema 4.6.PazBuTtue »Ku3HU Ha 2 bu6mmoreka [IOK

3emiie.

https://m.edsoo.ru/7f418886

Paszpen S. BzanMooTHOLICHUSI OPraHU3Ma U

cpeabl. OCHOBBI 3K0JIOTHHU. 3Uaca
Tema 5.1.buocdepa, ee cTpykTypa U | 2 1
dyHEIHH dep PYELYP bu6mmoreka [{OK
' https://m.edsoo0.ru/7f418886
Tema 5.2.bruoctepa u geaoBex. 1 0,5 bu6moteka [IOK
https://m.edsoo.ru/7f418886
HUTOI'oO 34 5

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

e  Buonorus: O6mme 3akoHoMepHOCTH. 9 Ki1.: yuebnuk \ C.I'. Mamonrtos, B.B.3axapos,
W.b.Aradonosa, H.M.Conun. — 3-¢ uza., crepeorut. — M.: Jlpoda, 2020. — 301, [3 ] c.: u.
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