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1l .llosscHuTEeNBLHAS BalMckKa

Pabouas mporpamMmMa mo Ouonoruu uis 9 kimacca cOCTaBiI€Ha Ha OCHOBaHHUH
CJICTYIONTUX HOPMATUBHBIX TOKYMEHTORB:
1. ®enepanpHOoro 3akoHa P® ot 29.12.2012r. Ne 273-03 «O6 oOpa3oBaHuu B
Poccuiickoit ®@epneparun» (¢ u3meHeHusimu ot 30.12.2020r. Ne517-®3, ot
26.05.2021t. Ne 144-®3)
2. ®eaepanbHOTO TOCYJIapCTBEHHOTIO 00pa30BaTEIBHOTO CTaHJIApTa OCHOBHOTO
obmero  ob6pazoBanus»  (OI'OC  OOO),  yTBEpKAEHHOTO  IPUKA3OM
Munnpocsemennss Poccun ot 31.05.2021r. Ne287 «O06  yTBepx)AcHUU
dbenepaibHOrO TOCYJApCTBEHHOTO  00pa30BaTENbHOIO  CTaHAAapTa OCHOBHOTO
00111€eTO. 0o0pa3oBaHUs.
3. ®enepalbHOTO TMEpPEYHS YYEOHUKOB, JOMYIICHHBIX K HCIOJIB30BAHUIO TIPU
peanu3alid  HUMEIONIMX TOCYJApPCTBEHHYIO aKKpEAUTAIMIO0 00pa30BaTebHbIX
IporpaMM HA4yaJIbHOIO  OOILEr0, OCHOBHOTO OOIIEro, CpeaHEero OOIIero
oOpazoBanus (npuka3z Munuctepcta npocseiienuss PO ot 20 mas 2020r. Ne 254)
4. TlpuMepHOW MPOTpaMMBbI OCHOBHOTO 0OIIero o60pazoBaHusi mo Owojoruu 5-9
KJIacChl,  OJIOOpeHHO  pemieHueM  (eaepaibHOrO  y4eOHO-METOANYECKOIO
o0beIMHEeHUS 0 001IeMy 00pa3oBaHuio (MpoTokoa ot § ampens 2015 r. No 1/15 B
penakuuu npotokosia Ne 1/20 ot 04.02.2020)
5. IIpumepnas nporpamma 1o npeamery buosorusi: 5-9 knaccel : mporpamma. —
M. : Benrana-I'pad, 2018. — 304 c. (aBropsl: Ilonomapésa U.H., Kopuuiosa
0O.A. Kyumenko B.C., Koucrantunos B.H., ba6enko B.I"., Mam P.JI., /Ipa romusio
A.T", Cyxosa T.C. u np.)
6 OcHOBHOM 00pa30BaTeNbHON MPOTPaMMBI OCHOBHOTO 00IIEero 00pa3oBaHUs
MBOY Capunosckoit OOII na 2023-2024 yu.r.
7. TlomoxxeHuss o paboueld Tporpamme MBOY Capunosckoii OOII
yTBepxkaeHHoM npukazoM o MbOVY Capunosckor OO ot 25.08.2021r Ne 25.1
8. HemenbHoro yueObHOTro mmana MbOY Capunosckoit OOII wa 2023-2024 yu.r.

B pamkax peanuzanuu ®I'OC myist ocHOBHOro oO1iero oopazoBanust (6-9 kmacchr)
9. Kanenmapuoro yuebHoro rpaduka padorst MBOY Capunorckoit OOl Ha
2023-2024 yu.r.

10. Pacniucanus ypokoB MBOVY Capunosckoit OOIIl na 2023-2024 yu.r.

MecTto yuebHoro npenmera «buoiorus» B yueOHOM IJIaHe.

Henenpnbiii yuebnsiii wian OY B pamkax peanmmszaiuu @I'OC nns 0oCHOBHOTO
obmrero oOpazoBanust (5-9 kimaccel) OTBOAUT st 00A3aTEIBHOTO HM3YUYCHHUS
ouosioruu Ha 0a30BOM ypoBHE B 9 kimacce 70 4. w3 pacuera 2 4 B Heaenwo. B
COOTBETCTBUM C TOAOBBIM KaJleHAapHbIM yueOHbIM rpadukom OV na 2023-2024
yu.r., pacnucanuem ypokoB MBOVY Capunosckoii OOII HnHa 2023-2024 yu.r.
peanu3anus nporpaMMbl paccuuTaHa Ha 6 /4.



HUcnosnb3yemblii yueOHO-METOANYECKUN KOMIUICKT

1. Ilonomapesa HU.H., Kopuunosa O. A., Yepnosa H.M. buonorus. 9 xiacc.
Y4eOHuk st yyammxcs o01meo0pa3oBaTebHBIX OpraHU3aui opraHu3anuii M.:
Benrana-I'pad, 2018.

2.1lonomapesa U.H., Kopnunosa O. A., Yepnosa H.M. buonorus 9 xiacc:
Pabouas terpans. M.: Benrana-I'pad, 2018.

3.Ilonomapesa U.H. u op. buonorus. 5—I11 knaccel: [Iporpamma Kypca Ononoruu
B OCHOBHOM mikoJie. M.: Bentana-I"pad, 2018.

Pabouass mporpamma coctaBieHa Ha ocHoBe TpeboBaHuiti ®I'OC OCHOBHOTO
oOmiero oOpa3oBaHUs BTOPOTO IMOKOJEHHS, MPUMEPHOM MpOrpaMMbl OCHOBHOTO
oOmiero o0pa3zoBaHusi MO OHOJOTHH, 0a3UCHOTO Y4€OHOTO IJIaHAa M TMOJHOCTBHIO
oTpaxaeT 0a30BbIi YPOBEHb MOJATOTOBKH IIKOJIbHUKOB.

[Iporpamma opHeHTHpOBaHAa Ha HUCIOJIb30BaHUE ydeOHuKa [lonomapesoi U.H,
Kopnunosoit O.A., Yepnosou H.M. «buonorus. 9 wmacc» (M.: Benrtana-I'pad,
2018). VYueOHUK BXOOUT B CHUCTEMY Y4YE€OHO-METOJUYECKHUX KOMILIEKTOB
«ANropuT™M ycnexa» (KOHLEHTPUYECKHI Kypc) M TMOCBSIIEH H3YYEHHUIO OOIIMX
OMOJOTMYECKUX 3aKOHOMEPHOCTEM.

B mporpamme ykasbIBaeTCsi THI YpOKa, BHUJ KOHTPOJIA, OMHCAHUE IPUEMOB,
MOMOTAIONIMX YYUTEI0 B (OPMHUpPOBAHWUM Yy NIKOJLHUKOB T03HABATEIbHBIX,
KOMMYHUKATUBHBIX M PETYJSITUBHBIX YHUBEPCAJIbHBIX HABBIKOB, a TaK¥ke
TEeXHOJIOTUH, obecreunBaronye 3PPeKTUBHYI0 paboTy NpernojaBaTess U y4YeHUKa
Ha ypOKE.

[Iporpamma BBITIOJIHSET JBE OCHOBHBIC (DYHKIIHH.
Hugopmayuonno-memoouueckaa @yukyua T103BOJSIET BCEM Y4YaCTHUKAM
o0pa30BaTeNLHOTO TpoIlecca TMOJMydaTh MPEICTABICHUS O IENAX, COACPKAHUH,
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS M PA3BUTHSL O0YYAIONINXCS CPEACTBAMU
JAHHOTO Y4€OHOTro MpeaMeTa.

Opzanu3ayuonHo-naanupyowas QyHKyusa NpeaycMaTpyuBaeT BblJICJIEHUE ITAOB
oOy4eHHsI, CTPYKTYpUpOBaHHE y4eOHOTO Marepuasia, ONpeeieHUE ero Koiaude-
CTBEHHBIX U KQUECTBEHHBIX XaPAKTEPUCTUK HA KAXKJIOM U3 ITAIOB.

JanHas pabouas mporpamma siBJIsIeTCSl TPUMEPHON U MOXKET OBbITh HCMOJIb30BaHA
MeIaroroM Kak MOJIHOCThIO, TAK U YACTUYHO B KQYECTBE OCHOBBI IMPU COCTABICHUU
coOCTBEHHOU paboyeil mporpaMMal.

Hean u 3agaum npenogaBaHusi OMOJOTHM HA CTYNEHH OCHOBHOIO 00Iero
oOpa3zoBaHus

N3yuenne Owonoruu Kak y4eOHOW JAWCHUIUIMHBI —TMPEAMETHOW  00JacTu
«EcTecTBeHHO-HAyYHBIC TTPEAMETH» 00ECIIeYNBACT:

. dbopMupoBaHHEe CHCTEMBl OHWOJOTHMYCCKUX 3HAHWW, KaK KOMIIOHCHTa
LIEJIOCTHOW HAYyYHOM KapThl MUPA;

. OBJIaJICHUE HAYYHBIM MOJXO0M K PEIICHUIO Pa3IUYHBIX 3a/1a4;

. dbopmMupoBaHre W  pa3BUTHE yMEHUM  (QOpMyIUpOBaTH  THIOTE3HI,
KOHCTPYHUPOBaTh,  MPOBOJUTH  DKCIIEPUMEHTHI,  OILICHUBATh  IOJYYCHHbIC
pe3ybTaThI;

COTIOCTABJISITh AKCIIEPUMEHTAJIbHBIE U TEOPETHUYECKHE 3HAHUS C OOBEKTUBHBIMU
peausaMu KU3HH,



. BOCITUTAHUE OTBETCTBEHHOTO W OEpEeXHOr0 OTHOILIEHUS K OKpYKarolen
cpelne, OCO3HaHNE 3HAYMMOCTH KOHIICTIIINH YCTOMYHBOTO Pa3BUTHS;
. dbopMupoBaHWEe YMEHHUW ¥ HABBIKOB 0€30MacHOr0 #  3(PGEKTHBHOTO
WCITOJIP30BAHUS JTAOOPATOPHOTO 000PYIOBAHUS, TPOBEICHUS TOYHBIX U3MEpPEHUN
Y aJICKBATHOW OIICHKH TMOJIYYCHHBIX PE3yJIbTATOB;
. OBJAJCHUE METONAMH HAYYHOM AapryMEHTallMM CBOMX JCHUCTBUM ITyTEM
MIPUMEHEHUS MEXITPEIMETHOTO aHaIn3a YIeOHBIX 3a/1ad.
[Iporpamma 10 OWOJOTHMU CTPOUTCA C YYETOM CIEAYIOUIMX COJEp>KaTeIbHBIX
JIMHUM:
. MHOT000pa3ue 1 SBONIOIUS OPraHUYECKOr0 MUPA;
. OunosornuyecKas MpyupoJia U ColMalIbHAs CYITHOCTh YEJIOBEKA;
. CTPYKTYPHO-YPOBHEBAsi OpraHU3alusl >KUBOU MTPUPO/IBI;

IIEHHOCTHOE U YKOKYJIBTYPHOE OTHOIICHHE K TIPUPOJIC;
. MIPaKTUKO-OPUEHTHPOBAHHAS CYIITHOCTHh OMOJIOTHYECKUX 3HAHUH.
Ilenu oOuonozuuecxkozo oopazosanus B OCHOBHOM HIKOJE (POPMYIUPYIOTCS Ha
HECKOJBKMX  YPOBHSAX: TJOOAJTBHOM, METAlpeIMETHOM, JIMYHOCTHOM |
MPEAMETHOM, C YU4ETOM TpeOOBaHUHN K Pe3ysIbTaTaM OCBOSHHS COJACPKAHUS TIPE]I-
METHBIX ITPOTPAMM.
['moOanpHBIE TETW SIBISIFOTCS OOIMMMHU JJiIi OCHOBHOTO OOIIEro M CPEIHEro
(momHoro)  obmiero  oOpa3zoBaHus. OHM  ONPEACNSIOTCA  COLIMATBHBIMU
TpeOOBAHUSIMHU, B TOM YHCIIE MU3MEHEHHUEM COIMAIIbHOW CHUTyalluu Pa3BUTHUS -
pocToM HWH(MOPMAIMOHHBIX TEPErpy30K, M3MEHEHHUEM XapakTepa M CIOCO00B
OOIIEHUSI W COIMAJIbHBIX B3aUMOJICHCTBUN (0OBEMBI M CIOCOOBI TMOJYYCHHS
uHOpMAIIMU  TOPOXKIAIOT  PSII  OCOOCHHOCTEM  Pa3BUTUS ~ COBPEMEHHBIX
noApocTKOB). [mobanbHble TEenH (HOPMYIUPYIOTCS C YYETOM PacCMOTPEHUS
OMOJOTUYECKOTO 00pa30BaHUs KaK KOMIIOHEHTa CUCTEMbI 00pa30BaHMS B IICJIOM,
MIOATOMY OHH SIBJISIFOTCS Hanbosiee OOIMMHU U COLIMAIbHO 3HAYMMBIMH.
Takum 00paszom, erodanbHbimMu yeaamu OM0JIOTHIECKOro 00pa3oBaHUs SIBIISIOTCS:
. coyuanuzayuss (BXOXKJICHHE B MUP KYJBTYPHl U COIMAIBHBIX OTHOIICHUHN) -
BKJIFOUCHHE O0YYaIONUXCs B Ty WM WHYIO TPYTITY WM OONTHOCTh KaK HOCHUTEIICH
ee HOpM, IIEHHOCTEH, OPUEHTAIINI, 0CBAMBAEMBIX B IMPOIECCE 3HAKOMCTBA C MUPOM
YKWBOW MPUPOJBI;
. npuodweHue K NnO3HABAMENbHOU Kylbmype KaK CUCTEME IO3HaBaTeNIbHbBIX
(Hay4YHBIX ) IIEHHOCTEH, HAKOIIEHHBIX 00IIECTBOM B chepe OMOIOTHUECKOM HAYKH.
OcHosHble 3a0auu 00yueHus (OMoJOrnyecKoro 0opa3oBaHus):
. OpHEHTAIIUS B CUCTEME MOPAIBHBIX HOPM U IICHHOCTEH: IPU3HAHNE BHICOKOMH
IIEHHOCTH JKU3HU BO BCEX €€ MPOSIBICHUIX, 3JI0POBBSI CBOETO W JAPYTHX JIOJEH;
HKOJIOTUYECKOE CO3HAHUE; BOCTTUTAHUE JIFOOBU K TIPUPOJIC;
. pa3BUTHE MO3HABATEIHLHBIX MOTHBOB, HANIPABJICHHBIX HA MOJTYYEHUE HOBOTO
3HaHHMS O JKMBOW TPHUPOJIE; MO3HABATEIBHBIX KAYECTB JMYHOCTH, CBS3aHHBIX C
YCBOCHHEM OCHOB HAyYHBIX 3HAHWH, OBJIQJCHHEM METOJaMHU WCCIICIOBAHUS
pUPOLI, GOPMUPOBAHHEM HHTEIICKTYaIbHBIX YMCHHI;,
. OBJIAJICHUE KJIFOUEBBIMA KOMIIETEHIIUSAMH: Yy4eO- HO-TTO3HABATEILHBIMH,
UH(OPMAITMOHHBIMH, I1I€H- HOCTHO-CMBICIIOBEIMU, KOMMYHHKATHBHBIMU;
. dbopMHpOBaHHE TIO3HABATEILHOW KYJIBTYpPhl, OCBAaWBacMOW B MPOIECCE



MO3HABATENILHON JIESITEIHbHOCTH, U ICTETUYECKON KYJIbTYpPbl KaK CIHOCOOHOCTH K
AMOITMOHAIEHO-TICHHOCTHOMY OTHOIICHHUIO K 00BEKTaM KUBOM MPUPOJIBI.
Oo01mas xapakrepucruka kypca «buosorus. 9 kiace»

Kypc Omonornn Ha CTymeHH OCHOBHOTO 00ImIero oOpasoBanus B 9 kiacce
HaIlpaBJICH Ha (POPMHUPOBAHKE Yy yUAIIUXCS IIETOCTHON CHCTEMBI 3HAHUH O YKUBOM
MPUPOJIC, €€ CUCTEMHON OpPraHU3alMU U 3BOJIIOIIMOHHOM Pa3BUTHUU OPTaHU3MOB.
Kypc mMmeeT KOMIUIEKCHBIN XapakTep, TaK KaK BKIIOYAET OCHOBBI Pa3IUYHBIX
OMOJIOTMYECKUX HAyK O JKHUBOW MPUPOJE: IUTOJOTHH, TEHETHUKH, XHMUH,
ABOJIIOIIUH, YKOJIOTHUH.

Ot6op cojepkaHHs MPOBEJICH C YYETOM KYJIbTYPOJOTHMYECKOIo MOJX0/a, B
COOTBETCTBHM C KOTOPBIM y4alllMecs JOJDKHBI OCBOUMTHh MaTepUall, 3HAUUMBIN JIJIs1
dbopMUpOBaHUs TO3HABATEIPHOW, HPABCTBEHHOM W JACTETUYECKON KYJIBTYPHI,
COXpaHEHUsI OKPY>KAIOIIEH Cpellbl U COOCTBEHHOTO 3/I0POBbS, JJIsi TOBCEAHEBHOM
JKU3HU U IPAKTUYECKOMN JAEATETbHOCTH.

Marepuan kypca Onosioruu B 9 kjacce pas/ielieH Ha IIATh TJIaB.

B rmaBe 1 «OOmme 3aKOHOMEPHOCTH >KH3HH» PACKPBIBAETCS CYITHOCTH
ouosiornn Kak Haykd. [IIKONBHUKM 3HAKOMSITCA C METOJAaMU HCCIICIOBAHMS,
UCIIOJB3YeMbIMU B Ouosioruu. OHU ydaTcsi Ha3bIBaTh OOINME CBOMCTBA >KUBBIX
OpPraHU3MOB, OOBSCHITH OOIIME 3aKOHOMEPHOCTH >KUBOW MPUPOJIBI, OMPEACISIThH
CYIIECTBYIOIIUE B MPUPOJEC OMOCUCTEMBI IO YPOBHIO OPTaHU3AlMH, Pa3InvaTh
YeThIpE CPe/Ibl )KU3HU B Orochepe.

B rnaBe 2 «SIBiaeHUs W 3aKOHOMEPHOCTU JKW3HU HA KIETOYHOM  VPOBHE)
MIPE/ICTABIICHBI CBEICHUS 00 OOMEHE BelIeCTB — OMOCHMHTE3 Oelika U YTJICBOJIOB
(boTocunTe3), sHepreTudeckuii oOMeH. OOydaronuecs yriyOlsioT 3HAHUS O
COCTaBE W OCOOCHHOCTAX CTPOCHHS W JIEJICHUA TMPOKAPUOTHUYECKUX U
ADYKAPUOTUYECKUX KIIETOK, CBOMCTBAX KIETOYHBIX OPraHOUJIOB, O KJIETOYHOM
HUKIIE U ero (ha3ax, mpoleccax KU3HeAeATeIbHOCTU KIETKHU.

B enase 3 «3axkonomepnocmu owcuzHu Ha opeanu3- MEHHOM YPOBHE» IACTCs
noApoOHasi XapakTepUCTHKAa OpraHu3Ma Kak OTKpbITOM cuctembl. IlIkombHHUKH
3HAKOMSITCSI C 3aKOHOMEPHOCTSMH HACJICACTBEHHOCTH U M3MEHYMBOCTH Y
OpraHu3MOB, C CeJIeKIIMeM Kak Haykol u ee wmeroaamu. Ocoboe BHHUMaHUE
yaensieTcss 00OOIIEHUI0 paHee M3YYEHHOTO MaTepuaia O CXOJACTBE M OTIWYUU
YyeJgoBeKa W JKUBOTHBIX, YMCTBEHHBIM CIOCOOHOCTSM 4YeloBeKa, (hOpMUPYIOTCS
MPEICTABIICHUS O TPUYMHAX, O0YCIOBIMBAIOIINX COITUATBHBIC CBOMCTBA YEIOBEKA.
OOyuaronuecss yrayOJSIlOT M pacIIMpSIOT 3HAHMS O THUIIAX M crocobax
Pa3MHOXEHUS, dTamax WHANBUAYAIBHOTO Pa3BUTHSA, OCOOECHHOCTSIX OpPTraHU3MOB
Pa3HBIX IIAPCTB KUBOW MPHUPOBI U UX MHOTOOOPA3UH, a TAKKE

0 BUpYCax KaK MPEICTABUTEIAX HEKJIETOUHON (hOPMBI JKU3HHU.

B xoxe wusydenus enasvt 4 «3aKkoHOMEpHOCMU NPOUCXONCOEHUS U PA3BUMUSL
JHCU3HU HA 3emiie» ydalluecs: 3HaKOMSITCS C TUIIOTe3aMU M TeOPUSIMU BOSHUKHOBE-
HUS KWU3HU Ha Hailen raHere (3BomtounonHas teopus JK.b. Jlamapka, ocHOBHbIE
MOJIOXKEHUS IBOJIIOIIMOHHOTO yueHus: Y. JlapBuHA, COBpEMEHHBIE MPEICTABICHUS
00 SBOJIIOIMHK), C YCJIOBUSMH BO3HUKHOBEHHUS >XM3HU Ha MOJIOJON 3emie, ¢
OCHOBHBIMH dTallaMH Pa3BUTHS OPTaHUYECKOTO MUPA.

Bonbiioe BHUMaHME yAENSIETCS BHUIY, €r0 KPUTEPHUSM U CTPYKType, Mpoleccam



oOpa3oBaHMsI BHJOB, PACKPBIBAETCSl CYIIHOCTh IPOLIECCOB MHKpPO- U MakKpo-
3BOJIIOLIMK. Matepuan TJaBbl TMOMOXET chOopMHpOBaTh Yy OOyYarommxcs
IPEACTABICHUS O (paKTOpax, HAMPABIEHUSAX U PE3yJbTaTaX 3BOJIOLHH, ITO3BOJUT
OPUBOJNUTH  JIOKa3aTeIbCTBA  BBOJIOLMH WM NPUMEPHl  3BOJIIOLHUOHHBIX
npeoOpa3oBaHUN KUBBIX OPTraHU3MOB, OOBSCHATH OCHOBHBIE 3aKOHOMEPHOCTHU
IBOJIIOLMU. Marepruan TJaBbl  3aBEpLIAETCS  PACCMOTPEHUEM  BOIPOCOB
aHTPOIIOT€HE3A.

Marepuan, NpeAacTaBlICHHBIA B 2nage 5 «3axoHomepHocmu 83aumOOmHOUEeHUU
Op2aHU3MO8 U cpedbly, TIOCBALLEH OCOOEHHOCTSM YETBIPEX CPEll )KU3HU Ha 3emiie
HKOJIOTUYECKUM CBS3IM MEXJy OpraHu3MaMu M UX OOuTaHMs. 3HAKOMCTBO C
HKOJIOTUYECKUMHU XAPAKTEPUCTUKAMM MOMYJSLUN, COOOIIECTB U HIKOCHUCTEM
103BOJIAET (POPMHUPOBATH Y 00YHAIOIIKXCS IPECTAB- JICHUE O B3aUMOCBSI3aHHOCTH
Y B3aMMO3aBUCHMOCTH BCEX KOMIIOHEHTOB OHOCHEPBI.

Kypc 3aBepmiaercs 3HAaKOMCTBOM  OOYYAlOIIHXCS €  3aKOHOMEPHOCTSMU
COXpaHEHUs! U C NPUYMHAMH YCTOMYMBOCTH HIPHUPOAHBIX  IKOCHUCTEM.
PaccmatpuBaroTCsi MOCHEACTBUSL JACSATEIBHOCTH 4YEJIIOBEKAa B AKOCHCTEMAX,
HKOJIOTHYECKUE MpoOJeMbl, poJib YeloBeKa B Ouochepe. Y NIKOIBHUKOB
bopmupyeTcs TOHUMaHUuE HEOOXOIMMOCTH OEPEKHOT0 OTHOIIEHUS K TPUPO/IE.

2.Conep:xkanue kypca «buosaorus. 9 kiaace -

B nporecce uzyuenus npeamera «buosorus» B 9 xiacce ydaiuecs 0CBauBaiOT
CJIEIyIOLIME OCHOBHBIC 3HAHHWSA, a TaKXKE BBIMOJHSAIOT JIA0OPATOPHBIE PaOOTHI
(manee — JIP.).

I'nasa 1. Obowue 3akonomepnocmu Hcu3Hu buonozus — Hayka o HuUBoM mupe:
OuWonorusa- Hayka, UCCIENYyIollas >XW3Hb, H3YYCHHE MPUPOJbI B 00OECIeueHUn
BBDKMBAHUA Jtofe Ha 3emuie; OMOJIOTHS — CHCTEMa pas3HbIX OMOJOTUYECKHX
oOJlacTeil HayKu OMOJIOTUU B MMPAKTUYECKON JEATEIbHOCTH JIFOACH

Memoovl buonocuueckux ucciedo8anuli: MHOTo00pa3ue METOJ0B OMOJIOrMYECKUX
UCCJIEIOBAHMM: HAOIIOJEHUE, U3MEpPEHUE, CPaBHEHHUE, ONMUCAHUE, IKCIIEPUMEHT,
MOJICIUpOBaHue; MpaBwia padOThl B KaOWMHETE OMOJIOTUH € OHOJIOTHYECKUMU
npudbopamMu W HHCTpyMeHTaMu. OOwue c80OUCMBA  HCUBLIX  OP2AHUIMOB:
OTJMYUTENbHBIC TPU3HAKU KUBOTO U HEXXKMBOTO — XMUMHUYECKU COCTaB, KJICTOYHOE
CTpoeHue, OOMEH BEIIEeCTB, Pa3MHOKEHHE, HACIEACTBEHHOCTb, HU3MEHYUBOCTD,
pOCT, pa3BUTHE, PA3IPAKUMOCTD; B3aUMOCBSA3b )KUBBIX OPTaHU3MOB U CPEIbI.
Mmnozoobpaszue ¢opm orcusnu: cpeipl KU3HM Ha 3eMie M MHOrooopasue ux
OpPraHU3MOB; KJIETOYHOE pPasHOOOpa3ue OpPraHW3MOB W WX IapCTBA; BUPYCHI -
HEKJeToYHast (opma KHU3HHU; pa3HooOpasue OuocucTeM. OT oToOpakaroliee
CTPYKTYpPHBIE YPOBHM OpraHu3aluu Ku3HU OcHOGHble NOoHAmUs, KOTOpPbIE
HEOOXOJMMO YCBOUTH OOydaromiemycsi Ioclie HM3y4deHus riaBel 1: Omocucrema
ouocdepa, HabmIO/IEeHNE, ONUCAHNE, U3BMEPEHUE CPABHEHUE, SKCIIEPUMEHT (OTIBIT),
MOJICJIMPOBAHUE, TPU3HAKH JKUBOTO, OMOJOTHYECKOE pa3HOOOpa3ue CTPYKTYypHbIE
YPOBHHM OpraHW3allud >KU3HU (MOJICKYJIAPHBIN, KIETOYHBIH, OpraHW3MEHHBIN,
MONYJISIITUOHHO-BU/I0- BOM, OMOTEOIIEHOTHYECKUM, OMOCPEPHBIA.

I'naesa 2. Aenenusn u 3aKOHOMEPHOCHU HCUZHU HA K1EMOYMOYHOM YPOBHE
MHnoeoobpazue knemok: MHOrooOpa3ue THIOB KJIETOK (CBOOOJHOKMUBYIIUE H



oOpa3yrolye TKaH! TPOKAPUOTHI, 3YKAPUOTHI); POJIb YUEHBIX B U3YUEHUU KIIETKH
Xumuueckue eewjecmea 8 Kiemke: OCOOEHHOCTH XMMHYECKOTO COCTaBa KUBOU
KJIETKM U €r0 CXOJACTBO PA3JIMYHBIX TUIIOB KJIETOK, HEOPraHMYECKHUE U OpraHu-
YECKHE BEIECTBA KIIETKHU; COJEpKaHUE BOJIbI, MUHEPAJIbHBIX COJICH, YIJIEBOJOB,
JUTUAOB, OCTIKOB B KJIETKE W 5 OpraHu3Me W uX (yHKIUU B KU3HEACITCIBHOCTH
KJICTKHU.

CmpoeHue kiemkuy. CTPYKTYpPHBIE YaCTH KJIETKU — MeMOpaHa, AJIpo, UTOIIa3mMa
C OpPraHOMJIAaMH U BKIIIOYEHUSMH; LHUTOILIA3Ma — BHYTPEHHSS Cpela KIIETKU;
OTJINYMS )KUBOTHOM KIIETKH OT PACTUTENbHON. Opeanoudsl Kiemku u ux QyHKyuu:
MeMOpaHHble HEeMEeMOpaHHBIE OPraHOW[bI, OTJIMYUTEIbHBIE OCOOEHHOCTH HX
CTpoeHUs U (PYHKIIMH; KIETKa KaK 3JIEeMEHTapHas )KUBasi CUCTEMA.

Obmen eugecms — 0CHOBA CYUIeCMBOBAHUS Klem -

noHsATHE 00 OOMEHE BeIIEeCTB KaK COBOKYMHOCTH  XHMHUYECKHX pPEaKIuH,
o0ecreunBaIOIINX KUZHEACATEILHOCTh KJIETKH; 3HAYCHUE ACCUMWISIIIUUA U JIUC-
CUMWJIALIMM B KJIETKE, PABHOBECHUE DHEPreTUUECKOTO COCTOSIHUSI KJIIETKH -
obecrieueHue ee HOPMaIbHOTO (PYHKIIMOHUPOBAHUS.

buocunmes 6enxa 6 scusoul kiemke: OHATUE O OMOCUHTE3€E: ATAMbl CHHTE3a OelKa
B KJIETKE; POJIb IIUTOIIa3Mbl B OMOCHHTE3€ O€JiKa; pOJib HYKJIEUHOBBIX KHCIOT,
pubOCOM B OMOCHHTE3€E OEIIKOB.

buocunmes yenesoooé — pomocunmes: noHsTHE O (POTOCUHTE3E KaK IMpoOLEcce
CO3/[aHMsl YTIIEBOJIOB B KJIETKE; JIBE CTaIUU (POTOCUHTE3a — CBETOBAsI U TEMHOBAS,
yCJIOBHSI POTEKaHUs (POTOCUHTE3A U €r0 3HAUCHHE JIJISt TPUPOIBI.

Obecneuenue Kiemox 3Hepauell: TIOHATHE O KIETOYHOM JILIXaHUU KaK O IMpoIiecce
oOecrieueHusl KJIETKU YHEPTUCH; CTaJUU KIETOYHOTO JbIXaHUs - O€CKUCIOPOIHAS
(pepmeHTaTHBHAS, WJIM TJIHMKOJIW3) W KUCIOPOAHAS pOJb MHUTOXOHIPUN B
KJIETOYHOM JbIXaHUH.

Paszmnooicenue xnemku u ee ocuzHeHHwvl yukja: PA3MHOKEHHE KIETKH ITyTEM
JeneHuss — o0Iee CBOWCTBO KIJIETOK OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OopraHu3MoB. JleneHue y NpokapuoT — JIeJICHUE KJICTKU HAJBOE; JIEJICHUE KICTKU
y DYKapHOT; KU3HEHHBIN LUK KJIETKH — uHTepdasza, MUTO3; da3bl MUTO3a; pa3-
JIeJIEHNE KJIETOUYHOI'O COJEPKUMOT0 Ha JIBE I0YEPHUE KIICTKHU.

OcHosHble noHamus, KOTOpPbIE HEOOXOIMMO YCBOUTH OOydYarolmemycsi IMocie
W3YUYCHHUS TJ1aBbI 2: MPOKAPHUOTHI. 3yKAPUOThI, OPTAaHOUIbI KJIIETKU, MOHOMEPHI, MO-
JUMEpHI, HyKJIenHOBbIe KHCIOThI, HykiaeoTuasl, JJHK, PHK. AT®, dbepmenTsl,
OonocuHTe3, POTOCUHTE3, META00IU3M, ACCUMUIISINS, JUCCUMIIISIINS, TIUKOIH3,
KJIETOYHOE (TKaHEBOE) JbIXaHUe, MUTO3, MHTep(a3a, KICTOYHBIN ITUKIL.

JLP. Noe 1 «MmnorooOpa3ue kieTok 3ykapuoT. CpaBHEHHWE pPACTUTEIBHBIX H
KUBOTHBIX KieTok»; JLP. Ne 2 «PaccmarpuBanume MukpompenapaTtoB c
JETSIUMHCS METKaMU PaCTEHUSD.

I'naga 3. 3axonomepuocmu Hcu3Hu HA OPZAHUSMEHHOM YPOGHE

Opeanusm — omkpwimas dHcugas cucmema {ouocucmema): OpraHU3M Kak >KUBas
CHUCTEeMa; KOMIIOHEHThI CUCTEMBI, UX B3aUMOJCHCTBHE, 00ECIIeUnBaIOIIee 11eI0CT-
HOCTb OMOCUCTEMBI «OPTaHU3M»; PETYJISLINS MPOLIECCOB B OMOCUCTEME.
Ilpumumugnvle opeanusmol. pazHooOpazue HopM OpraHu3MOB — OJHOKIIETOUHBIE,
MHOTOKJIETOYHBIE U HEKJIETOUHbIC, OaKTEPUU KaK OJHOKJIETOUYHBIE IOSIICPHbIC



OpPraHM3Mbl; BHUPYChl KakK HEKJIETOYHas (opma IKHU3HHM;, OTIMYUTEIIbHBIE
0COOCHHOCTH OaKTEpHil U BUPYCOB; 3HaUCHHE OaKTEpHil U BUPYCOB B IPUPO/IE.
Pacmumenvnviti opeanuzm u e2o ocobdenHocmu: TIABHbIE CBOWCTBA PacTEHUH -
aBTOTPO(PHOCTh, HECHMOCOOHOCTh K AKTUBHOMY TEpPEABMKCHUIO, pPa3MeIleHUE
OCHOBHBIX 4YacTeil (KOpHS u mobera) B JBYX pa3HBIX Cpedax; OCOOCHHOCTH
pPACTUTENBHON KIETKH - NPUHAMIEKHOCTh K 3YKApUOTaM, HAJIWYUE KIIETOYHOU
CTCHKH, IUJIACTHI W KPYMHBIX BaKyoOJIeW; CIOCOOBI Pa3MHOXKEHHUS PACTCHUU -
I0JIOBOE M 0ECIojioe; OCOOEHHOCTH IOJIOBOIO Pa3MHOXKEHMSI; TUIIBI OECIIONOro
Pa3MHOXKEHUS — BETETATUBHOE, CIIOPAMH, JACJICHUEM KJIETKH HaJIBOE.
Mmnozoobpaszue pacmenuti u ux 3HaueHue 6 npupoode. CIHOPOBBIE U CEMEHHBIE
pacTeHust; 0COOEHHOCTH CIIOPOBBIX PACTEHUN — BOAOPOCIEH, MOXOBUIHBIX, MAIO-
POTHHUKOB, XBOIIEM U IJJAYHOB; OCOOEHHOCTH CEMEHHBIX pAacTeHUH -
rOJOCEMEHHBIX U LBETKOBBIX (ITOKPBITOCEMEHHBIX); KJlacchl oTAena [{BeTkoBbie —
JIBYAOJBHBIE M OJHOJOJIbHBIE PACTEHHS; OCOOCHHOCTH W 3HAYEHUE CEMEHU B
CPaBHEHMH CO CIIOpPOM.

Opeanuzmvl yapcmea 2pubo6 u JAUMAUHUKOB. CXOIACTBO TPUOOB C JPYTrUMHU
DYKapUOTHYECKUMU OpraHu3MaMu (pacTEHUSIMH U JKHUBOTHBIMH) U OTJIMYHE OT
HUX; Clielu(pUUYEecKrue CBOMCTBAa rpruOOB; MHOTOOOpa3ne M 3HaUeHUe rpruOOB —
IUIECHEBBIX,  IUISMOYHBIX, TMapa3sUTUYECKUX; JIMIIAHHUKKA  Kak  0coObIe
CUMOMOTHYECKHE OpraHU3Mbl; MHOrooOpa3ue | 3HaY€HUE JUIIAHUKOB B
IPUPOJE.

Kueomnulii opeanuzm u e2o ocobennocmu: 0COOEHHOCTH KUBOTHBIX OPraHU3MOB
— MPUHAAJIEKHOCTh K 3yKapuoTaM, FeTepoTpOoPHOCTh, CHOCOOHOCTh K aKTUBHOMY
NepeIBIKEHII0, 3a00Ta 0 MOTOMCTBE, MOCTPOMKA KHUIHI (THE3], HOP); JCJICHUE
KUBOTHBIX MO croco0am J0ObIBaHUS MHUIMM — PACTUTEIbHOSAHBIC, XUIIHBIE,
napa3suTHYeCKue, NalalbIliiKK, BCEsSTHBIE.

MHnoeoobpazue owcueomuvix: J€JI€HUE >KUBOTHBIX Ha JiIBa TNOJALAPCTBA —
[Ipocreiimime W MHOrOKJIETOYHBIE;  OCOOEHHOCTH  MPOCTEHIIHMX ~ —
pacmpocTpaHeHHe, MUTaHHe, TNEPEIBIKEHUE, MHOTOKIETOYHBIC IKHUBOTHBIE —
0€CrO3BOHOYHBIE U MMO3BOHOYHBIE; OCOOCHHOCTU Pa3HbIX TUIIOB OECIO3BOHOYHBIX
KUBOTHBIX; 0COOEHHOCTH THUTIa XOPIOBHIE.

CpasHenue cgolicme op2aHu3mMa 4en08exka U JHCUBOMHbIX: CXOIACTBO UEJIOBEKAa U
KUBOTHBIX;, OTJIMYME YEJIOBEKa OT >KMBOTHBIX; CHCTEMBI OPTaHOB y UEJIOBEKa Kak
OpraHM3ma — MUIIeBapUTeIbHasl, JbIXaTelbHasl, KPOBEHOCHAs, BbIICIUTEIbHAS;
Opranbl ~ 4YyBCTB; = YMCTBEHHBIE  CIIOCOOHOCTH  Y€JOBEKa;  IPUYHUHBI,
00yCIIOBJIMBAIOIINE COLIMATILHBIE CBOICTBA YeIOBEKa.

Pasmnoorcenue srcusvix opeanuzmos: TUIBI pa3MHOKEHHSI — TMOJIOBOE U OECIOJIOE;
OCOOCHHOCTH IOJIOBOTO PAa3MHOXKEHUS — CIHUSHHE MY)XCKHX U JKEHCKHX TaMeT,
OIJIOJIOTBOPEHHE,  00pa3oBaHWE  3UIOTHI;  OEcrmosoe  pa3MHOXKEHHE  —
BEreTaTUBHOE, OOpa30BaHME CHOp, JEJIEHHE KIETKM HaJBOE; OMOJIOTMYECKOe
3HAYEHHE MOJIOBOTO M OECIOJIOr0 Pa3MHOXKEHHS; CMEHA MOKOJeHUH (0ecronoro u
MIOJIOBOTO) Y )KUBOTHBIX U PACTEHUH.

Hnousuoyanvnoe paszeumue: TIOHATHE OO0 OHTOreHEe3e; MEPUOJbl OHTOTeHe3a -
AMOPHUOHAJIBHBIM U MOCTAMOPUOHATIBHBIN; CTaIUA Pa3BUTH SMOpPUOHA — 3UTOTA,
npoOJieHue, ractpyia ¢ nuddepeHnuanueid KJIeToK Ha SKTOJEPMY, SHTOJEPMY U



ME30/IepMy, OpraHOTe€HEe3; 0COOEHHOCTH Ipollecca pa3BUTUSI IMOPUOHA, €ro 3aBU-
CUMOCTh OT Cpe€Ibl; OCOOCHHOCTH TOCTIMOPHOHAIIBHOTO PAa3BUTHUS, Pa3BUTHE
YKUBOTHBIX OPTaHU3MOB C MPEBPAILCHUEM U O€3 MPEBPAILICHHUS.

Obpazosanue nonogvix kiemok. Meiio3: TIOHATHE O TUIUIOUAHOM M TarlIONTHOM
HaboOpe XPOMOCOM B KJIETKE; )KECHCKHE M MYXKCKHE ITOJIOBBIE KICTKH — TaMEThI;
Me03 Kak OCOOBIA THUN ACJNCHUS KJIETKU;, MEPBOE U BTOPOE JACJICHUE MEi03a;
MOHATHE O CIIEPMATOIE€HE3€ U OOTEHE3E.

H3yuenue  mexanuzma  HacieocmeeHHoOcmu:  TIEPBbIE  TMPEACTaBICHUS O
HACJIEICTBEHHOCTH; TIEPBbI HAYyYHBIM TPy MO HW3YyUYEHHUIO HACIEICTBEHHOCTH [
MeHzens W ero 3HAYCHHE; YYEHUE O HACIEICTBEHHOCTH W HM3MEHYUBOCTH;
JOCTUKEHUSI COBPEMEHHBIX MCCIENOBATENE B M3YYEHHHM HACJIEICTBEHHOCTU
OpPraHW3MOB; YCJIOBUS JIJIs aKTUBHOTO Pa3BUTHS T€HETUKH B XX B.

OcHOB8HbIE 3aKOHOMEPHOCIU HACIE008AHUSL NPUSHAKOB V OP2AHU3MOS. TIOHSITUE O
HACJIEICTBEHHOCTH M CHOCO0ax IMepefadyd MPU3HAKOB OT POJUTENEH MOTOMCTBY;
Ha0Op XpOMOCOM B OpraHU3MeE; I'€H M €ro CBOWCTBA; TCHOTUN W (PEHOTHII;
M3MEHYUBOCTh U €€ MPOSBICHUE B OPTaHU3ME.

3axonomepnocmu  uzmMeHyugocmu.  TOHATHE 00  M3MEHUYMBOCTH;  POJIb
W3MEHYMBOCTU B  JKU3HEACITEIBHOCTH  OPraHU3MOB; HACJCACTBEHHas U
HEHACJIC/ICTBEHHAsS HM3MEHYMBOCTH, THUIIbI HACJIEJACTBEHHONW (FE€HOTUIIUYECKOM)
M3MEHYMBOCTH — MYyTallMOHHAsI, KOMOMHATHUBHASI.

Henacneocmeennas UBMEHYUBOCD. MOHSATHE 0 HEHACJIEICTBEHHON
(penoTunHMUecKoil) HM3MEHYMBOCTH, €€ TMPOSBICHHE Y OPraHU3MOB; pOJIb
HEHACIIEICTBEHHONM  HM3MEHUMBOCTH B  JKU3HEACSATEIBHOCTH  OPraHU3MOB,;
3HAKOMCTBO C MPUMEpPAMH HEHACJIEACTBEHHOW W3MEHUYMBOCTH Y PACTEHHUN H
YKUBOTHBIX.

OcHogbl  cenekyuu Op2aHu3Mo8. TIOHSITHE O CEJEKIUU; HUCTOPHUS Pa3BUTHS
CEJICKIIMM; CEJICKIUSI KaK HayKa; oOlIMe METOAbl CENEKIIMU — HUCKYCCTBEHHBIN
orbop, THOpuUIM3aAlMs, MYyTareHe3;  CEJICKUUs  PAcCTEHUW,  IKUBOTHBIX,
MUKPOOPTaHU3MOB;  HUCIIOJIb30BaHUE MHUKPOOOB  YEJIOBEKOM; TIOHSTHE O
ouorexHosoruu. (OO00O0IIEHHE W CUCTEMaTU3alMs 3HAaHUW 10 Teme «3a-
KOHOMEPHOCTH KU3HU HA OPTaHU3MEHHOM YPOBHE.

OcHosHble noHamus, KOTOpPbIE HEOOXOIMMO YCBOUTH OOydYarolmemycsi IMocie
M3Yy4YEeHUS I1aBbl 3: OMocucTemMa, OeCroioe pa3MHOXKEHHE, MOJIOBOE PA3MHOXKEHHE,
rameTa, 3Urora, XpoMocoma, Meio03, TEepeKpecT (KPOCCUHTOBEp), MUTLIIOUIHAS
KJIeTKa, TaljIOUJIHas KJIETKa, OHTOreHe3, TI'eH, TEeHOTHUI, (HEHOTHUI, MyTaIus,
CKpEIlMBaHUE, HACJIEJACTBEHHOCTb, HW3MEHYMBOCTb, CEJIEKIUSA, TE€TEPO3UC,
OMOTEXHOJIOTHS.

JLLP. Ne 3 «BpblIsiBIeHHE HACHEACTBEHHBIX M HEHACIEICTBEHHBIX IPU3HAKOB Y
pacteHuii pa3Hbix BUA0BY; JI.P. No 4 «3yueHne nu3MEHYMBOCTH Y OPTaHU3MOB).
I'nasa 4. 3axonomeprnocmu nPOUCXOHCOCHUA U PAZBUMUA HCUZHU HA 3emie
llpeocmasnenus o 603HUKHOBEHUU JHCUSHU HA 3eMe 8 UCOPUU eCeCmE803HAHUA!
TUIIOTE3bl TPOUCXOXKACHUS KU3HU Ha 3emie; onbiThl O. Penu u JI. Ilactepa, onpo-
BEPrarolue TurnoTe3bl 0 CaMO3apOoKISHUN KU3HU.

CogpemenHnvie  npeocmasieHus O  B03HUKHOBEHUU  JiCU3HU  HA  3Jemie:
oumoxumuueckas runore3a A.M. OmnapuHa; yciioBHSI BO3HUKHOBEHHUS >KU3HM Ha



3emJie; mpoliecc Koaneppaiuu; runoresa Jx. XonaeiHa.

3nauenue pomocunmesa u OUONOSUUECKO20 KPY20BOPOMA GeUjeCme 8 pa3sumuu
JHCU3HU. OCOOCHHOCTH MEPBUYHBIX OPraHU3MOB; MOSBJIEHHE aBTOTPOPOB — LUAHO-
OakTepuii, U3MEHEHHUsI YCJIOBUHM >KU3HU Ha 3eMJi€ U UX NPUYUHBI; TOSBICHUE
ounocdepsl.

Omanvl pazeumust dHcu3Hu Ha 3emae: o0lIee HAPABICHUE YBOJIIOLNHN KU3HU; 3PBI,
NepuoAbl M SMOXM B HMCTOPUM 3€MJIM; BBIXOJ OPraHU3MOB Ha cyuly. ITalbl
Pa3BUTHSA )KU3HU — KaTApXEH, apXeu, MPOTEPO30H, MAIE030M, ME30301, KANHO30M.
Hoeu pazeumus opeanuyeckoco mupa 6 buonocuu: TOSBJICHUE U Pa3BUTHE UJIeH 00
ABOJIIOLIMM )KMBOTO MUpPa; Teopus 3Boironuu JK.b. Jlamapka.

Yapnz /lapsun 06 38010yuu 0peanuyecko2o Mupa: UCCIeN0BaHus, MPOBEACHHbIC
Y. JlapBUHOM: OCHOBHBIE MOJIOKEHUS SBOJIIOLUU BUJIOB, U3JIOKEHHbBIE JlapBUHOM;
JBIDKYILME CHJIBI IPOLECCAa 3BOJIOIUA — HW3MEHUYHUBOCTb, HACJIEACTBEHHOCTb,
O0opb0a 3a CyIIECTBOBAHUE U €CTECTBEHHBIA OTOOD; pe3yIbTaThl IBOJIIOIMU; 3HAYE-
Hue padot Y. JlapBuHa.

Cogpemennvie npedcmasieHuss 00 36010YUU OP2AHUYECKO20 MUpa: TOMYJIALNS
KaK €UHULA SBOJIOLMHU; OCHOBHBIE OTJIMYUS COBPEMEHHOTO YUYEHHs 00 3BOJIOLUN
OT HBOMIOLNMOHHOW Teopuu Y. JlapBuHA; BaXHEWIIME IOHATHS COBPEMEHHOMN
TEOPHUH SBOJIOLUH.

Buo, eco kxpumepuu u cmpykmypa: BUJl — OCHOBHAsi CUCTEMaTUYECKasl €IMHMUIIA;
MPU3HAKH BUJA KAK €ro KPUTEPUU; MOMYJISIIIUM — BHYTPUBUIOBBIE TPYIITHUPOBKU
POJICTBEHHBIX 0COOEH; MOMyJIsIUA Kak (hopMa CylIeCTBOBAHUS BUIA.

Ilpoyeccwvr 0bpazosanus 6udos: BUI000PA30BAHUE; MOHITHE O MUKPOIBOJIIOINHY;
THUIIBI BUA000pa30BaHus - reorpaduueckoe 1 OMOJIOTUYECKOE.

Maxkpoaeonoyusi kak npoyecc nosGieHUs HAOBUOOBbIX 2PYNN  OP2aAHUZMOS.
ycinoBusl W 3HaueHue auddepeHnManuu BHUAQ; TOHITHE O MaKpOIBOJIOIUY;
JIOKa3aTesibcTBa Mpollecca HBOJIOIUUM —  MaJECOHTOJOTMYECKUEe, 3MOpHo-
JIOTUYECKUE, AaHATOMO-MOP(OIOrHuecKue (pyAMMEHTHI U aTaBU3MBI).

OcHogHble HanpagieHus 360a0YuU.: TIPOTPECC U PErPecC B

KMBOM MHpE; HampaBjieHUs OHOJIOTMYECKOro Imporpecca - apoMopdos,
uauoananrtanus, oOuas JereHepanus OpraHM3MOB; COOTHOLIEHUE HANpaBIICHUN
HBOJIIOLU Y.

Ilpumepsl 260110YUOHHBIX NPEOOPAZOBAHUL HCUBLIX OP2AHUZIMOG: SBOJIOLUSI —
JUIMTENIbHBIA ~ UCTOPUYECKUUA  TIPOLIECC;  HABOJIIOIMOHHBIE  TPeoOpa3zoBaHUs
YKUBOTHBIX U PACTCHHI; YPOBHU MPEeOOpa3oBaHUi.

OcHo@Hble  3aKOHOMEPHOCMU  380I0YULU:  3aKOHOMEPHOCTH  OHMOJIOTHMYECKOM
HBOJIIOLIMM B TPUPOJIE - HEOOPATUMOCTh MpOIEcca, MPOrPECCUBHOE YCIOKHEHHE
dbopM KU3HU, "“TIPOrPAMMHPOBAHHOE PA3BUTHE JKUBOW TPHUPOMBI, aJalNTaIUH,
MOSIBJICHHE HOBBIX BUOB.

Yenosex — npedcmasument JHCUBOMHO20 MUpA: SBOJIOLUS NPUMATOB; PAHHUE
NpeaKU IPUMATOB; TOMUHU/IbI; COBPEMEHHBIE YeTTOBEKOOOpa3HbIE 00E3bsHBI.
D80NOYUOHHOE — NPOoUCcXodcoeHue  Yenrogeka:  HakoluleHue  (akToB O

MPOUCXOXKJIEHUH YEJIOBEKAa; JOKAa3aTeIbCTBA POJICTBA YEJIOBEKAa M KUBOTHBIX;
BaKHEUIINE OCOOEHHOCTH OpraHM3Ma 4YesoBeKa; OOIIECTBEHHBIN (COIUaTbHBIN)
00pa3 )KU3HU — YHUKAJIbHOE CBOMCTBO YEJIOBEKA.



Omanvl 36010YUU  Yel08eKa: PAHHUE TMPEIKU YeOBeKa - aBCTPAJIONHUTEKH;
nepexo K MPSIMOXO0KICHUIO — BBIJAIONTUICS ATall dBOJIIOINH YEJIOBEKA; CTaIUN
AHTPOIIOTEHE3a — 4YEJOBEK YMEJIbIM, apXaHTPOIIbl, WIM JIPEBHEHIINE JIIOIU,
MaJICOAHTPONBI, WU JPEBHUE JIOJU, HEOAHTPONBI, WA COBPEMEHHBIC JIOJIN;
OnocoruanabHas CYIIHOCTh YEJIOBEKA; BIUSHUE COIUAIBHBIX (HaKTOPOB Ha
JEHCTBHUE €CTECTBEHHOTO 0TOOPa B UCTOPUYECKOM PA3BUTHH YEIOBEKA.
Yenoseueckue pacvl, ux poocmeo U NPOUCXO0NHCOeHUe. YEIIOBEK pPa3syMHBIM —
noJIUMOPGHBIN BUJI; TIOHSITHE O pace; OCHOBHBIE THUIIBI pac; MPOUCXOXKIEHUE U
POJCTBO pac.

Yenosex kax scumenv ouocgepuvl u e2o0 61usHUE HA NPUPOOY 3eMau. YEIOBEK —
XKuTeNb Onocdepsl; BIUSIHUE YeIOBEeKa Ha Oumocdepy; yCIOXKHEHUE BO3ICHCTBUS
yelioBeka Ha Ouocdepy; COXpaHEHHE KU3HM Ha 3emie — TJIaBHas 3ajada
YeJIOBEUYECTRA.

OcHogubie nouamusi, KOTOpPbIE HEOOXOIUMO YCBOUTH OOydaIoIEMyCs TOCHe
U3yueHUs r1aBbl 4: abuoreHe3, OMOTEHE3, SBOJIIOIHUSA, XUMHUYECKAs SBOJIOLMS,
Owoyornyeckass SBOJIIONMS, KOAllepBaThl, CHHTETUYECKAs TEOPHUS HBOJIOIUH,
MUKPOIBOJIIOIMS, MaKpOABOIIOLMS, BUJI, MOMYJIAIMS, BUA000pa3oBaHue, O0pbbda
3a CYyIIECTBOBaHUE, €CTECTBEHHBIM OTOOp, MYTAIIMOHHBIM MpoIecC, MOIMyJsi-
IIMOHHBIC  BOJIHBI, M3OJAIUSA, Jpeid TEHOB, MCKYCCTBEHHBIA  OTOOP;
OMOOTHYECKU porpecc, OUOIOTHYECKUN perpecc, HampaBlIeHUs, aHTPOIIOTEHE3,
aBCTPAJIONUTEK,  apXaHTPON,  MaJCOAHTPOI,  HEaHJEepTaliell,  HEOaHTPOIl,
KpoMaHboHel, YemoBek pasymubiii (HOmosapiens), pacbl (HerpouHasi,
MOHTOJIOU THASA, EBPOTICOU THAS), OMOCOIMaTbHAS CYIIIHOCTh YeJIOBEKa.

JLLP. No 5 «IIpucroco0neHHOCTh OPTaHU3MOB K CpeJie OOUTaHUS».

I'nasa 5. 3axonomeprnocmu 63aUMOOMHOUIEHUL OP2AHUIMOB U CPEOb]

Ycnosusa orcusnu ma 3emne. Cpedvl dHcusHu u 3KoI02u4ecKue axmopul: CPeibl
KU3HM OPTaHM3MOB Ha 3eMjie — BOJHAS, Ha3eMHO-BO3AYIHAs, ITOYBCHHA,
OpraHU3MEHHAsI; YCJIOBHS JKU3HU OPTaHM3MOB B Pa3HBIX Cpelax; SKOJOTHUSCKHE
(bakTopsl — abnoTHYECKUE, OMOTUYECKUE U AHTPOIIOT€HHBIE.

Obwue 3axoHvl Oeticmsusi pakmopos cpedvbl HA Op2aHU3Mbl: 3aKOHOMEPHOCTH
nercTBUs (DAKTOPOB CpeIbl — 3aKOH ONTHMYMa, 3aKOH HE3aMEHUMOCTH (haKTopa;
BIIUSHAC DKOJOTHYCCKUX (PAaKTOPOB HA OPraHW3MBI, MEPUOAUYHOCTh B KU3HU
OpraHu3MOB; (OTOMEPUOU3M.

IIpucnocobnennocms opeanuzmos K Oelicmeuio Gakmopos cpeovl: TPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB; TIOHSATHE 00 aJanTanuu; pazHooOpasue ajaanrta-
IIUI; TTIOHSTHE O KU3HEHHON (DOpPME; IKOJIOTHUECKUE TPYTIHI OPTaHU3MOB.
buomuueckue ces3u 6 npupoode: ceTH NMHUTaHUS U CIIOCOOBI JTOOBIBAHUS TTHIIIH;
B3aMMOJICUCTBUE PA3HBIX BUIOB B MPUPOJTHOM COOOIIECTBE — KOHKYPEHIUSA, MY-
TyaJin3M, CAMOHMO03, XUIITHUYECTBO, MTAPA3UTH3M; CBSI3U OPTaHU3MOB Pa3HBIX BUJOB;
3HaUYCHUE OMOTHYECKHUX CBSI3CH.

Honynayuu: momyssiusl Kak ocobas HagopraHu3MeHHas cuctema, Qopma
CYIIECTBOBAHMS BHJA B TPHUPOJC; B3aUMOCBS3M OPraHW3MOB B IOIYJISIIHH,
MOHATHE O JeMorpaduueckod HW TPOCTPAHCTBEHHON CTPYKTypEe TOIYJISIINY;
KOJMYECTBECHHBIC ITOKA3aTEIIH MTOMYJISIINN — YHUCIEHHOCTh M INTIOTHOCTb.
DyukyuoHuposanue NOnYIAYUL 8 npupode: HeMorpapuuecKkue XapaKTepUCTHKH
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MOMYJISIIAM — YUCJIEHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCThH, BBIKH-
BAaEMOCTb;, BO3pacTHas CTPYKTypa MOMYJSIUU; IMOJIOBas CTPYKTypa MOMYJISIIH;
MOMyJISIIMS Kak OMocucTeMa; TWHAMUKA YHUCICHHOCTH U TUIOTHOCTH TMOMYJISINH;
PEryJIALus YUCICHHOCTH MOMYJISIUH.

Coobwecmea: TpUpOIHOE COOOIIECTBO Kak OMOIIEHO3, €ro SIPyCHOE CTPOEHUE,
HKOJIOTUYECKUE HUIIM, TMUIIEBbIC IETH U CETH MUTAHUS; TIaBHBIA MPU3HAK MPHU-
POTHOTO COOOIIECTBA — KPYTOBOPOT BEIIECTB M TMOTOK SHEPTUU; IMOHITHE O
OuoTOIIe; pOJbh BUJIOB B OMOIICHO3E.

Buoeeoyenoswvi, sxocucmemor u duochepa: SKOCUCTEM- Hass OpTaHHU3AIUS JKUBOU
IPUPOJIbI; PYHKIIMOHAIBHOE PA3InYMe BUIOB B IKOCUCTEMAX (IIPOU3BOIUTENH, TIO-
TpeOUTENH, pasiiaraTeiin); OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI JKOCHCTEMEI;
KPYTOBOPOT BEIIECTB M MPEBPAIICHUSI SHEPTUH — OCHOBHOM MPHU3HAK KOCHUCTEM;
omochepa — rmobanpHas dkocuctema; B.M. Bepnaackuit o Omocdepe;
KOMIIOHEHTBI, XapaKTepHU3YIOIIME COCTaB W CBOWCTBA OWOC(epbl — IKHBOE
BEIIECTBO, OMOTEHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBO; POIH
YKUBOTO BelllecTBa B buocdepe.

Pazeumue u cmena 6Ouoyenozos: camopazBUTHE OHMOTEOIEHO30B W HMX CMEHAa,
CTaJIMU Pa3BUTHs OMOTEOIICHO30B; MEPBUYHbBIC U BTOPUYHBIE CMEHBI (CYKIIECCHN);
YCTOMYMBOCTH OMOT€OIIEHO30B (PKOCHCTEM); 3HAUYEHHE 3HAaHUH O CMEHE
IPUPOAHBIX COOOIIECTB.

OcHOBHble 3aKOHbL YCMOUYUBOCNU HCUBOU NPUPOObLI. TTUKIMYHOCTh MPOIECCOB B
HKOCUCTEMAX; YCTOMYMBOCTH TMPUPOJHBIX SKOCHUCTEM; MPUYUHBI yCTOWYHUBOCTHU
HPKOCUCTEM — OHMOJIOTUYECKOE pa3HOoOOpa3ue W COMPSIKEHHAs YUCIEHHOCTh MX
BUJIOB, KPYTOBOPOT BEIIECTB U MOTOK SHEPTHH, IUKIMYHOCTH MPOIIECCOB.
Ixonoeuueckue npobdemvl 8 buocghepe. Oxpana npupoosl: OTHOIISHHE YeTIOBEKa K
IpUPOAE B HCTOPUM YEJIOBEYECTBA; MpoOseMbl Ouochepbl — HUCTOIICHHE
MPUPOIHBIX PECYPCOB, 3arpsI3HEHUE, COKpAIICHUE OMOJIOTHYECKOTO pa3HOOOpa3us;
pelieHre KOJOTUIeCKuX MnpoodsieM Ouochepbl — parmoHaIbHOE UCIOJIb30BAHUE
pPECYpCOB, OXpaHa MPUPOJIBI, BCEOOIIEE IKOJIOTHIECKOE 00pa30BaHNE HACCIICHHUS.
OcHosHble nousamus, KOTOPbIE HEOOXOIMMO YCBOUTH OOYyYaromEeMycsl IIOCie
W3YUYCHUS TJaBBl 5: DKOJOTHSA, Cpeabl XWU3HHM (BOJHAs, HA3eMHO-BO3MYIIIHAS,
MOYBEHHAs,  OpraHU3MEHHas), JKoJiorudeckue  (GakTopbl  (OMOTHUYECKHUE,
a0MOTHYECKHUE, aHTPOIIOTCHHBIC),  aJanTaius, OHOIEHO3, OHOICOICHO3,
sKocucTeMa, Ouochepa, OHOTOTHYECKUI KpPYrOBOPOT BEIIECTB, IHIINEBHIC
(Tpodmyeckue) CBsI3M, OKOJOTHYECKAs HHWINA, TMUIIEBas II€Mb, YHUCICHHOCTh
MOMYJISIIAYA, TUIOTHOCTh TOMYJIAIMHA, CMEHAa OWOTeOIeHO30B, CYyKIleCCHs, Tapa-
3UTH3M, XWIIHAYECTBO, KOHKYPEHIIMS, KOMMEHCAJIM3M, MYTyajlu3M, CHUMOHO3,
a0MOTUYECKUI KOMIIOHEHT, TIPOIyIIEHThI, KOHCYMEHTHI, PEAYIICHTHI.

JL.P. Ne 6 «O1ieHKa kauecTBa OKPYKarOIIEH CpeIb».

Conepkanne Kypca «buosnorus. 9 kimace» CTPOUTCS Ha OCHOBE JIESITCIIBHOCTHOTO
noaxoaa. OOydJaroImecs: BOBICKAIOTCS B UCCIICIOBATEIBCKYIO IESITEIBHOCTD, YTO
SIBJIICTCS YCJIOBHEM TIPHOOPETCHHSI IIPOYHBIX 3HAHU.

Pe3epB y4ueOHOTO BpeMEHH IeIecO00pa3HO HCIOIL30BATh IS YBEIHYCHUS 0N
Pa3BUBAOIINX, UCCIEAOBATEIIbCKUX, IMYHOCTHO OPUECHTUPOBAHHBIX, TPOCKTHBIX U
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IPYIIOBBIX MNEAATOTMYECKUX TEXHOJIOTHH. JKenaTenbHO MPOBECTH PETHOHAIIBHBIC
MoAyiHM, oOecreunBaromye (B 3aBUCMMOCTM OT CYIIECTBYIOIIMX B PETHOHE
00pa30BaTEeNbHBIX U BOCIUTATEIBHBIX TPUOPUTETOB) ACSITEILHOCT O0YYAIOIINXCS
N0 U3YYEHUIO U COXPAHEHUIO MPHUPOJBI POJHOrO Kpas, HAOIIOJEHUIO M OLICHKE
COCTOSIHUSI OKPY KAIOLIEH CPEbI.

TpedoBanus k pesyjabraTam 00y4eHnus (cpopmupoBanHocts YY)

N3yuenune kypca «buonorus» B 9 kiracce HanpaBiIeHO HA JOCTUKECHUE CIIECTYOIIUX
pe3yabTaToB (OCBOEHUE YHUBEPCAIBHBIX YUEOHBIX nAeicTBuil — YV JI):
Jluunocmmuuie pe3yiromamol:

- OCO3HAHUE €AUHCTBA U LEJIOCTHOCTU OKPYKAIOIIET0 MUPA, BO3MOXKHOCTHU €0
MO3HAHUA U 00BSICHEHUS] HAa OCHOBE JOCTHXKEHUN HAYKU;

- 3HAQHHE OCHOBHBIX NPHUHIMUIIOB W NpPaBUJl OTHOIICHUS K MKUBOW IPHUPOJE,
OCHOB 3JJ0pOBOIr0 00pa3a >KM3HH U 3/10pOBbECOEPEratoIIuX TEXHOJIOT U

- pa3BUTHE MO3HABATEJIBHBIX HHTEPECOB U MOTHBOB, HAIIPABJICHHBIX HA U3YYEHUE
)KUBOW  MPUPOABI, HHTEIUNICKTYaJIbHBIX  yMEHUW  (JOKa3biBaTh, CTPOUTH
pacCy’KJ€Husl, AaHaJIU3UpOBaTh, CpaBHUBAThb, JEJIaThb BBIBOABI U  JIp.);
ACTETUYECKOr0 BOCHPHUSTHS )KUBBIX OOBEKTOB;

- OCO3HAHME MOTPEOHOCTU U TOTOBHOCTH K CaMOOOpa30BAHMIO, B TOM YHUCIE U B
paMKax CaMOCTOATEJIbHOW JEATEIbHOCTA BHE IIKOJIBI, YMEHWE OIpEaeIsaTh
KU3HEHHbIE LEHHOCTH, OOBSCHATh NPUYMHBI YCIEXOB W HEynad B Yy4yeOHOU
JESTEIbHOCTH, IPUMEHSATD I10JIyYEHHBIE 3HAHUS B IPAKTUUYECKOM AEATEIbHOCTH;

OLIEHUBAHUE )KM3HEHHBIX CUTYyallMi ¢ TOUYKU 3peHuUsl O€30MacHOro 00pasa KU3HU
U COXpaHEHUS 310POBb;

BOCIIMTAHHUE YYBCTBA FOPAOCTH 32 POCCUICKYIO OMOJIOTUYECKYIO HAVKY;,

[NOHMMaHUE OCHOBHBIX (DaKTOPOB, ONPEIEISIIONIMX  B3aUMOOTHOIIECHHUS
YEeJI0BEKa W NMPUPOJbI; TOTOBHOCTh K CAMOCTOSATENBHBIM MOCTYIIKAM U JIEMCTBUSAM
Ha 01aro npupoibl; POPMUPOBAHKE IKOJIOTUYECKOTO MBIIILICHHUS;

. TpU3HAHUE LEHHOCTH >KU3HU BO BCEX €€ MPOSBICHUAX U HEOOXOJIMMOCTH
OTBETCTBEHHOT0, OEpPEeXHOr0 OTHOLIEHUS K OKpYXalolled cpene; coOMoJeHue
IIPABUJI IIOBEJICHUS B IIPUPOJIE;

- TIOHMMaHHWE 3Ha4yeHus OO0ydeHHUs [Js1 MOBCEIHEBHOW >KM3HU M OCO3HAHHOTO
BbIOOpa npodeccuu;

. TpU3HAHUE TIpaBa KaXXJOro Ha COOCTBEHHOE MHEHHE;, SMOLMOHAIbBHO-
IIOJIO’KATEIIBHOE OTHOLIEHUE K CBEPCTHUKAM;

YBOXHUTEJIPHOE OTHOLIEHHE K OKpPYXalolIUM, COOJIIOJEHUE KYJbTYpHI
IIOBEJICHMs, NPOSABICHUE TEPIUMOCTH IIPU B3aWMOJEHUCTBUU CO B3POCIBIMH H
CBEPCTHUKAMU;

- KPUTUYHOE OTHOLIEHWE K CBOMM IIOCTYIIKAM, OCO3HAaHHE OTBETCTBEHHOCTH 3a
UX TIOCJIEACTBUS; YMEHHME NPEONOJEBATh TPYAHOCTH B IIPOLIECCE TOCTUKEHHUS
HAMEUYEHHBIX LIECJIEH.

Memanpedmemmboie pe3ynomamol:

1) nosHasamenvuvle YY/[ — GpopMupoBaHue 1 pas- u€ HAaBLIKOB U YMEHHUIA:

. paboTaTh C pa3HbIMU UCTOYHUKAMH UH(OPMAIUK, aHATU3UPOBATh U OLIEHUBATh
uH(popMaIuio, IpeoOpa3zoBbIBATh €€ U3 0OJHON (HOPMBI B IPYTYIO;

. COCTAaBJISITh TE3UCHI, PA3JIMYHbIE BU/BI MNIAHOB (ITPOCTHIX, CIOXKHBIX U T. 11.),
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CTPYKTYpPUPOBATh YUeOHbBIN MaTepHall, AaBaTh ONPEEICHUS OHITUH;
. MPOBOAUTL HAOMIOJCHUS, CTaBUTh DJIEMEHTapHBIE DJKCIEPUMEHTHI U
OOBSCHATH MOTYUYEHHBIC PE3YIbTATHI,
. CpaBHUBATh M KIACCU(DHUIIMPOBATH, CAMOCTOSATEIHLHO BBIOMpAS KPUTEPHUH
JUISl YKa3aHHBIX JIOTUYECKUX ONepaIuii;
. CTPOUTH JIOTUUECKHUE PACCYKACHUS, BKIIOUAIOIIUE YCTAHOBICHUE TPUYMHHO-
CJICICTBEHHBIX CBSI3EH;
. CO3/1aBaTh CXEMATHUYECKHE MOJEIM C BBIJCICHUEM CYILIECTBEHHBIX
XapaKTEPUCTUK OOBEKTOB;
. OTIPEENATh BO3MOXKHBIE HCTOYHUKU HEOOXOJIMMBIX CBEJACHHM, MIPOU3BOIUTH
MOUCK MH(pOpMAIUK, AHATU3UPOBATH U OLIEHUBATDH €€ JJOCTOBEPHOCTH;
2)  pecynsmusnvle YY/[— GpopMupoBaHue U pa3BUTHE HABBIKOB U YMEHUM:
OpraHU30BbIBATh CBOIO Y4YE€OHYI0 M I[I03HABATEIIbHYIO JEATEIbHOCTh -
ONpeNeNaTh Lelu padoThl, CTaBUTh 3aJaud, IUJIAHUPOBATh (PacCUUTHIBATH
MOCJIEA0BATEIBbHOCTD JEHCTBUI U IPOTHO3UPOBATH PE3YJIbTATHI padOThI);
. CaMOCTOSITEJIbHO BBILBUTAaTh BapUaHThl PELICHUS TOCTABJIICHHBIX 3aJad U
BBIOMpaTh CpEACTBA JOCTHUXKEHUS I1I€JIM, MPEIBUJICTh KOHEYHBIE PpEe3yJIbTaThl
pabdoThI;
. paboTaTh 1O IUIaHY, CBEpPATh CBOM JIEUCTBUS C 1EJIbIO U, TMpHU
HEO0OXOJIMMOCTH, UCTIPABJISATH OIIMOKUA CAMOCTOSTENIHHO;
BBIOMpATh IIEJIEBbIE U CMBICIOBBIE YCTAHOBKHM B CBOMX JEHCTBUSX U
MOCTYNKAX [0 OTHOILIEHUIO K KMBOM MIPUPO/JIE, 3I0POBBIO CBOEMY U OKPYKAIOIINX;
MPOBOJUTH PA0bOTy HaJ OIMIMOKAMU JIJIsl BHECEHUSI KOPPEKTUB B yCBaBaEMbIE
3HAHUS,
BJIQJIETh OCHOBAMHM CAaMOKOHTPOJISI U CAMOOIIEHKH, IPUMEHATh 3TH HaBBIKU
NpU TPUHSITHH PEIICHUNA U OCYIIECTBICHUH OCO3HAHHOTO BHIOOpa B y4eOHOU U
TO3HABATEILHOMN JIEATCILHOCTH;
3)  KommyHuxamugHvle ¥YV/[— hopMUpoBaHUE U pa3BUTHE HABBIKOB M YMEHUM:
. aJIcKBaTHO  HCMOJIb30BaTh  pEYEBbIE  CpeACTBAa I JUCKYCCHUM U
apryMEHTalluud CBOEW MO3UIIMH, CPAaBHUBATh pPa3HbIE TOUKU 3PEHUS, apryMEHTH-
pPOBATh CBOIO TOUKY 3pPEHUS, OTCTaUBaTh CBOIO MO3UIIUIO;
. CIyIIaTh U CIBIIIATh IPYroe MHEHUE, BCTYNATh B AUAJIOT, BECTU JIUCKYCCHIO,
omnepupoBaTh (akTamu, Kak IS JOKAa3aTeIbCTBa, TaK W IS OMPOBEPKEHUS
CYIIECTBYIOILIETO MHEHUS;
UHTETPUPOBATBLCA U CTPOUTHh  MPOAYKTUBHOE  B3aUMOJEHCTBUE  CO
CBEPCTHHKAMH U B3POCIBIMU;
- y4acTBOBaTh B KOJUIEKTUBHOM OOCY>KJIEHUHU TIPOOIIEM.
Ilpeomemnmnuwie pe3yromamel:
1) 6 nosnasamenvroil (unmennekmyanvhol) cgepe:
- BJIaJICTh OCHOBAaMHU HAay4YHBIX 3HAHUW O KMBOW MPHUPOJIC U 3aKOHOMEPHOCTAX €€
pa3BUTHUSI, BBIICIATh CYHIECTBEHHBIC TMPU3HAKKM OHOJOTHMUYECKUX OOBEKTOB H
IIPOLIECCOB, OCHOBHBIE CBOMCTBA JKMBBIX CHUCTEM, LAPCTB JKUBOM IPUPOIBI,
CHUCTEMATHKU U MPEJICTAaBUTENIEH Pa3HbIX TAKCOHOB;
- OOBACHATH POJIb OMOJOTMM B TMPAKTUYECKON NEATENIBHOCTH JIIOACH; MecTa U
pOJIM YesloBeKa B TPHUPOJIC; POJIM PA3IMYHBIX OPraHU3MOB B JKU3HU YEJIOBEKA;
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3HAQ4YCHUs OHOJOTHYECKOTO pa3HooOpasusi IS CcoXpaHeHus Ouocdepsl; Me-
XaHU3MOB  HACNEACTBEHHOCTH M  HM3MEHUMBOCTH, BHJI000pa30BaHUS U
MPUCIIOCOOJICHHOCTH;
- XapaKTepH30BaTh OMOJIOTHIO KaK HAYKYy, YPOBHU OPTaHHU3AIMU KHBOW MaTEpHH,
METOJbI OMOJOTHYECKOW Hayku (HAOMIOJEHUE, SKCIEPUMEHT, HW3MEpEHHE),
HAy4YHbIC UCIUIIINHBI, 3aHUMAOIINECS W3YYEHHUEM J>KH3HEACATEIHHOCTH Opra-
HU3MOB, U OIICHUBATh WX POJIb B TIO3HAHUU KHBOU TPUPOIBI;
- TMPOBOJUTH OHMOJIOTMUECKHE HCCIEAOBaHUS M JeJaTh BBIBOJBI HAa OCHOBE
MOJIyYEHHBIX  pe3yJbTaTOB,  JIEMOHCTPUpPOBATH  yMEHHS  paboratb €
YBEJIUYUTEIIbHBIMU TPUOOpPaMH, U3rOTaBIMBATH MUKPOIIPENIApaThi;
. TIOHMMAaTh OCOOCHHOCTH XHWMHUYECKOIO COCTaBa JKHUBBIX OPraHU3MOB, PpOJIb
XUMUYECKUX DJIEMEHTOB B O0Opa30BaHUMU OPTaHMYECKUX MOJIEKYJI, MPUHIHUIBI
CTPYKTYpHOUM oOpraHuzanud ¥ GyHKIUU YIIIEBOJIOB, JKUPOB U  OEJKOB,
HYKJICMHOBBIX KHCIIOT;
- XapakTepH30BaTh BKJIAJ MaKpPOIJIEMEHTOB W MHKPOAIJIEMEHTOB B 00Opa3oBaHHE
HEOPTAaHWYCCKUX W OPTraHWYECKHX MOJICKYJI J>KABOTO BEIIECTBA, XHUMHUYECCKUE
CBOMCTBA M OHMOJOTHYECKYIO POJIb BOJbI, KATHOHOB W aHWOHOB B OOECTICUYCHUH
TIPOIIECCOB KU3HEEATEIIHHOCTH;
- CpaBHHBATh KJICTKA OJHOKICTOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, 3HATh
CTPOCHHE TPOKAPHUOTUYECKOM M OYKApUOTHUECKON KIIETOK, XapaKTepH30BaTh
OCHOBHBIE TIOJIOKEHHSI KJIETOUHON TEOPUU CTPOEHUSI OPTaHU3MOB;

JIOKa3bIBaTh MPUHAMJIEKHOCTh OPTraHU3MOB K Pa3HBIM CHCTEMAaTHUYECKUM
rpynmnaM;

ONKCHIBATh OOMEH BEIECTB U IMPEBpAICHUE DHEPTUU B KIIETKE; NMPUBOJIUTH
noJIpOOHYIO0 cXeMy Mpoliecca OMOCHHTE3a OETIKOB; XapaKTepru30BaTh OPraHU3aIIHIO
MeTabosiM3Ma y MPOKApUOT;, TeHETUYECKUU ammapar OakTepuii, cropoobpaszona-
HUE, pa3MHOKEHHE;

.- XapakTepu3oBaTh (YHKIIMH OPTaHOWIOB ITUTOIJIA3Mbl, OMPEACIATh 3HAUCHHE
BKJTFOUCHUH B )KH3HEACATEITHHOCTD KIICTKH;

- CpaBHUBATh PA3IUYHBIE MPEICTABICHHUS ECTECTBOUCIIBITATENICH O CYITHOCTH
KUBOW MPUPOIBI; XapaKTePU30BATh OCHOBHBIC MOJI0KEHHS SBOIOIIMOHHON TeOpHUn
K.b. Jlamapka, yueHus

Y. JapBuHa 0 ectecTBeHHOM 0TOOpe, B3rsAbl K. JIuHHEs Ha cucTeMy >KHUBOTO
MHpa; olleHuBaTh 3HaueHue teopud JK.b. Jlamapka u yuenus

Y. dapBuHa A pa3BUTHS OMOJIOTUY;

- OMNpPEACNSITh MOHATUS «BUI» U «ITOMYJISAINS, 3HAYCHUE MEKBHIOBON OOPHOBI C
abnoTtnueckuMu (paKTOpamMu Cpeibl; XapaKTepu3oBaTh NPUYUHBI OOpHOBI 3a
CYILIECTBOBAHHUE;

- OIICHMBATh CBOWCTBA JIOMAIlTHUX JKUBOTHBIX W KYJBTYPHBIX PACTECHUUN TIO
CPaBHEHUIO C UX TUKUMH TIPEIKaAMU;

. TIOHUMATh CYIIHOCTH IPOIIECCOB IOJOBOTO Pa3MHOXKEHHS, OTIOJOTBOPEHUS,
WHANBUIYAIBHOTO pa3BUTHs, TaMeTOreHe3a, Melo3a W HX OHMOJIOTHYEecKOoe
3HAa4YCHHE,;

- XapaKTepU30BaTh OMOJOTHMYECKOE 3HAYCHHE OECTOJIOTO Pa3MHOXKEHHUS, ITarlbl
SMOpPHOHANILHOTO  pPa3BUTHsI, OTalbl OHTOTEHE3a TMPH  NPSIMOM  IOCT-
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AMOPUOHATILHOM Pa3BUTHH, (OPMBI MOCTAIMOPUOHAIBLHOTO MEPUOJAa Pa3BUTHSA,
OCOOCHHOCTH TPSIMOTO Pa3BUTHA;, OOBACHATH MPOLECC Mei03a, MPUBOIAIIMN K
00pa30BaHMIO TAIJIOUJHBIX TaMET; OMHUCHIBATH MPOILIECCHI, MPOTEKAIOIINE TPU
JIpOOJIEHUH, TaCTPYJISILUU U OPraHOTE€HESE;
. pas3inyaTh COOBITHS, CONPOBOXAAIOUIME PAa3BUTUE OpPraHU3Ma IPHU IOJTHOM M
HENoJHOM MeTamopdo3e, OOBIACHATh OHOJOTHYECKHH CMBICT pa3BUTHS C
MeTaMopdo30Mm;
- HUCTOJB30BaTh T'€HETHUYECKYI0 CHUMBOJIMKY; BBIIUCHIBATh F€HOTUIIBI OPTaHU3MOB
U WX TaMEThl; CTPOUTh CXEMbl CKpEIIMBAHUS MPU HE3aBUCUMOM U CLEIJIEHHOM
HACJIEI0BAHUM, HACJIEIOBAHUHU, CIICTUICHHOM C TOJIOM; COCTaBIISATH MPOCTEHIINE
POJIOCIIOBHBIE M pEIIaTh N'EHETUYECKHE 3aJaud; XapaKTepU30BaTh NEHOTHI Kak
CUCTEMY B3aUMOJICHCTBYIOIIUX T€HOB OPraHU3Ma;
- pacro3HaBaTh MyTallUOHHYIO U KOMOMHATUBHYIO U3MEHUYUBOCTD;
- TIOHMMATh CMBICII W 3HAYCHHWE SIBJICHUN TETepO3Wca W IOJUIUIOWIUH,
XapaKkTepru30BaTh METOJIbI CEIEKIMH (TUOPUIU3AIIIO U OTOOP);
.- XapakTepu30BaTh OCOOCHHOCTU MPHUCIIOCOOUTEIHLHOIO MOBEACHUS, 3HAUCHUE
3a00TBI O TOTOMCTBE [JIi BBDKMBAHUSA, CYIIHOCTh TCHETUYECKHUX IIPOIIECCOB B
NONyJISIUAX, GOPMbI BUI000PA30BAHNUS,
- ONHUCHIBaTh OCHOBHBIC HAIPABJICHUS ABOIIOLUUU (OMOJOTHYECKUN TPOrpecc u
OMOJIOTMYECKUN PErpecc), OCHOBHBIE 3aKOHOMEPHOCTH U PE3YJIbTATHI HBOJIIOLUY;
PUBOJIUTD IPUMEPHI MPUCTIOCOOUTEIBHOTO CTPOEHHUS Tea,
MOKPOBUTEIBCTBEHHOM OKPAaCKU
MOKPOBOB W  TOBEACHHS; OOBICHATh, IOYEMY MPHUCIOCOOJICHUS  HOCAT
OTHOCHUTEJILHBIN XapakTep; OObICHATH MPUUYNHBI pa3/ieNICHUs BUI0B, 3aHUMAIOIIHX
OOILIUPHBINA apeasl 0OUTaHMsI, HAa TIOMYJIAINH;, XapaKTeprU30BaTh MPOIIECC IKOJIOTH-
4ecKoro U  reorpauueckoro  BUA00Opa30BaHUS;  OLIGHHWBATh  CKOPOCTh
BUI000pPa30BaHUS B PA3JUYHBIX CHUCTEMATHYCCKUX KATETOPUSX IKUBOTHBIX,
pacTeHUN W MUKPOOPTAaHU3MOB; XapaKTEPU30BaTh MYTH JOCTHKCHHUS OHMOJIOTHYe-
CKOro Iporpecca — apoMopdo3, HAMOATANTAIMI0O U OOIIYI0 JereHepaluio;
MPUBOJNUTHh TPUMEPHl TOMOJIOTUYHBIX W AaHAJIOTHYHBIX OPTraHOB; OIUCHIBAThH
JBIKYIIME CUJIBI aHTPOIIOT'€HE3a, TI0JI0)KEHUE YEJI0OBEKa B CUCTEME )KMBOTO MHPA,
CBOICTBA YeIOBEKA KaK OMOJIOrMYECKOr0 BH/IA, 3TANbl CTAHOBIICHUS YEJIOBEKa Kak
OMOJIOTMYECKOTO BH/IA;
XapaKTEPU30BaTh POJIb MPSIMOXOXKIACHUS, Pa3BUTHUS TOJIOBHOTO MO3ra U TpyJa B
CTAaHOBJICHUM YEJIOBEKA; BBISBJIATH MPU3HAKK CXOJCTBA M PA3JIUUUs B CTPOCHUH,
oOpa3e >KM3HM W TIOBEACHUM >KMBOTHBIX U YEJIOBEKA; OCO3HABAaTh aHTUHAYYHYIO
CYIIHOCTh pacu3Ma; OMKCHIBATh PA3BUTHE KMU3HU HAa 3eMJie B pa3HbIe MEPHOIBI;
CpPaBHUBATH M COMOCTABIISITH COBPEMEHHBIX U MUCKOMAEMbBIX KUBOTHBIX U3YYCHHBIX
TaKCOHOMUYECKHUX TPYII MEXKIy COOOH; XapaKTepu3oBaTh KOMIIOHEHTHI KUBOTO
BEIIECTBA U €ro (PYHKIUMU, CTPYKTYPY M KOMIIOHEHTHI Ouoc(depbl; 0CO3HABATh
MOCJIE/ICTBUSI BO3JICUCTBUS YellOBEKa Ha Onocdepy; 3HATh OCHOBHbBIE CIOCOOBI U
METOJBl OXPaHBl TMPHUPOJBI; XapaKTEPU30BaTh POJIb 3aMIOBEIHUKOB B COXpPaHCHUN
BUJIOBOTO  pa3HOOOpasusi;  KJIACCUPUIMPOBATH  HKOJOTMYECKUE  (PAKTOpPHI:
pasnuyaTh MPOIYIEHTHI, KOHCYMEHTHI U PEAYIEHTHI; XapaKTepru30BaTh OMOMACCY
3emnu, OHMOJOTHMYECKYIHO  TPOAYKTHBHOCTH;,  ONHUCHIBATH  OWOJIOTHYECKUIN
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KpYTOBOPOT BEIIECTB B MPUPOJIE: XapaKTepU30BaTh JeHCTBUE a0UOTHYECKUX, ONO-
TUYECKUX W aHTPOMOTCHHBIX (PAKTOPOB HAa OMOIIEHO3; OMMCHIBATH YKOJIOTUUECKHE
CUCTEMBI: TPUBOJUTH TPUMEPHl CAMOPETYJISIMH, CMEHBI OHWOIICHO30B W
BOCCTAHOBJICHHsSI OHMOLIEHO30B: XapaKTepU30BaTh (POPMBI B3aWMOOTHOIIECHUU
MEXy OpTraHu3MaMu;
MPUMEHATh Ha TMPAKTUKE CBEACHUS OO0 DKOJIOTHYECKHX 3aKOHOMEPHOCTSX, &
YEeHHOCMHO-0OpUeHMAayUuoOHHOU cghepe: 3HATh OCHOBHBIC TpaBWJIA TOBEJACHHUS B
IPUPOIE U OCHOBBI 3J0POBOT0 00pa3a *KU3HU, TPUMEHSATh UX HA MPAKTUKE;
NPUBOJUTH JOKA3aTeIbCTBA B3aMMOCBS3U YEJIOBEKAa W OKpPYXalolleH Cpeibl,
3aBUCUMOCTH 370POBBS YEJIIOBEKA OT COCTOSIHUSI OKpYKaroleh
Cpelibl, HEOOXOUMOCTH 3aIIUTHI CPe/Ibl OOUTAHUS YETIOBEKA;
. OLICHMBATh MOBEJICHUE YEJIOBEKa C TOUKH 3PEHHUS 3J0POBOTO 00pa3a *KU3HH;
pasnuyaTh CheI00HBIC U STOBUTHIC PACTEHUS U TPUOBI CBOCH MECTHOCTH;
. aHAJIM3UPOBATh M OILICHWBATH TIOCIEJCTBUS JEATEIHHOCTH YEIOBEKa B
npupojie, BiusHue (PakKTOPOB PUCKa Ha 3JI0POBbE YEIIOBEKA;
3) 8 chepe mpyoosoil OeamenbHOCmIL:
- 3HaTh W cOOIOJaTh IpaBuiIa padoThl B KAOMHETE OMOJIOT UK,
. coOmogaTh mpaBwia paboTbl €  OHMOJOTMYECKUMH NOpuOOpamMu U
WHCTPYMEHTaMH (IIpenapoBaIbHBIC UTIIbI, CKAIBIICIIH, JTYITbl, MUKPOCKOTIBI);
4 8 cqhepe @puzuueckol desmenbHOCMU: TEMOHCTPUPOBATh MPUEMbI OKa3aHUS
MEePBOI TOMOIIY MIPU OTPABJICHUHU SITOBUTHIMU PACTEHUSIMU U TPUOAMH, YKYCE JKU-
BOTHBIMU:
5) 8 acmemuyeckou cghepe: OLICHUBATh C ICTETUYECKON TOYKU 3pEHUsT 00BEKTHI
YKUBOM MIPUPOLBI.
I[Inanupyemble pe3yabTaThl H3YyUEeHHUsI Kypca OMOJIOTHH K KOHIY 9 Kjacca
N3yuenue kypca «buonorus. 9 xjgaccy» IODKHO OBITh HANpPaBJICHO Ha OBJIAJCHHUE
YYAIIAMHUCS CISAYIOIIMX YMEHUN U HABBIKOB.
OOyuaromuecs: Hayuamcsi.
. packpbIBaTh PoOJib OWMOJOTUM B MPAKTUUECKON AESATEILHOCTH JIOJCH, POJIb
Pa3TUYHBIX OPTAaHU3MOB B KU3HH YEJIOBEKA;
. BBIICIIATH CYIIIECTBEHHBIC MPU3HAKY KUBBIX OPTAaHU3MOB,;
- HCTOJB30BaTh METOABl WM3YyYCHUS JKMBBIX OPTaHU3MOB (HAOJIOJEHUE,
OKCIIEPUMEHT, ONMCaHUE, U3MEPEHNE);

coOmo/laTh mpaBwia pabOThl €  OMOJOTUYECKMMH  TpubopamMu U
WHCTPYMEHTaMH, MIpaBujia paboThl B KaOMHETE OMOJIOTHH;
- paboTarh C YBEIUYUTEIHHBIMH TPUOOpaMH; HAOIIOAATH MUKPOOOBEKTHI U
MPOIIECChl; JeNaTh PHUCYHKH MHUKPONpPEnapaTtoB, (UKCHUPOBATH PE3yJIbTaThl
HAOJIIOICHUMN;
- yCTaHaBJIMBATh CBS3b CTPOCHUS YaCTE€d KIETKH C  BBIIOJTHIEMBIMH
GyHKIUSAMY;
. CpPaBHUBATh XMMHYECKHH COCTaB JKHMBBIX OPTraHM3MOB M TEI HEKHBOU
MIPUPOJIBI, ACIIaTh BHIBOJIBI HA OCHOBE CPABHCHHUS;
. HAXOJUTh CBSI3b CTPOCHMS W (YHKIIMW KJICTOK Pa3HBIX TKAHEH; pacKpbIBaTh
CYIIHOCTh TPOIIECCOB >KU3HENEATEIBbHOCTH KJIETOK (MUTaHUE, JbIXaHue, 0OMeH
BEIIIECTB, POCT, Pa3MHOXXCHHE); BBIICIATH CYIICCTBCHHBIC MPU3HAKUA CTPOCHUS
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KJIETOK pa3HbIX 1APCTB; JleJaTh BBIBOJAbI O €IMHCTBE CTPOCHUSI KIIETOK
MPEACTaBUTENICH Pa3HBIX IAPCTB M O TOM, KaKOW OOBEKT MMEET 00Jiee CIO0KHOE
CTPOCHUE;

. JIOKa3bIBaTh POJICTBO OPTaHU3MOB Ha OCHOBE WX KJICTOYHOTO CTPOCHHUS;

- YCTaHaBJIUBATh B3aUMOCBSI3U MEXIy CTPOCHHEM U (HYHKIMSIMH TKaHEH >KHUBBIX
OpPraHU3MOB;

- BBIJICNIATH CYIICCTBEHHBIC TPU3HAKHA IIAPCTB JKUBOW TPHUPOABI, CPAaBHUBATH
MPOLIECCHl JKU3HEACATEIPHOCTH PACTEHUN M KUBOTHBIX; OOBSCHATH OOIIHOCTH
MPOUCXOXKJICHUS U DBOJIOLUHA CUCTEMATUUYECKUX TPYIIN PACTEHUM U KUBOTHBIX Ha
pUMEPAX COMOCTABIICHUS OMOJIOTMYECKUX 0OBEKTOB;

- BBIJICNIATh OCHOBHBIE IMPHU3HAKK I[apCTBa OaKTEpHii, pazivyaTh MO BHEIIHEMY
BUJTy, U300pKEHUSIM, CXeMaM U OIHUCAHMIM IMPEACTaBUTENICH ATOro IapCTBa;
pacKpbIBaTh POJIb OAKTEPHUIl B IPUPOJIE U B KU3HU YETIOBEKA;

- BBISBIIATH ~ OCOOEHHOCTH  cpel  OOWTaHWsS,  pacKpblBaTb  CYIIHOCTH
MIPUCTIOCOOJICHHS] OPTAaHM3MOB K Cpezic OOUTaHUS;

- BBIICNIATH CYIICCTBCHHBIC MPU3HAKKA YPOBHEH OpraHM3aIliy XKUBOW MPUPOILI U
OIMMCHIBATH MPOIIECCHI, TPOUCXOISIINEC Ha KaKIOM YPOBHE;

- OOBSACHITHP MEXaHW3MBbI HACIEACTBEHHOCTH W W3MEHYMBOCTH; CpPaBHUBATH
HACJICICTBEHHOCTh M N3MEHYMBOCTD, JIeJIaTh BBIBOJIBI HA OCHOBE CPaBHEHUS;

- CpaBHUBATH IOJIOBOE M OECMOJ0e pa3MHOXKEHHWE, JeNaTh BBIBOABI HAa OCHOBE
CpaBHEHUS;

BBIICNISITH CYIIIECTBEHHBIC MPU3HAKU BHUIA; OOBIACHITH MPUUYUHBI MHOTO0Opa3us
BUJIOB;

OMKCHIBATH TPHUCIIOCOOJECHHOCTh OPraHM3MOB K JIEUCTBHIO JKOJOTHYECKUX
(bakTopoB;

BBIICNISITh CYIIECTBEHHBIE TMPU3HAKKA DKOCHUCTEMBI, XapaKTEPU30BaTh POJb
PEAYILIEHTOB, MPOIYIICHTOB, KOHCYMEHTOB B JKOCHCTEME; MPUBOIUTH MPUMEPHI
pPa3HBIX THUIIOB B3aUMOOTHOIIICHUH OPraHU3MOB B SKOCHCTEME; COCTABIISATH CXEMBI
LIeTeil MUTaHus;

. apPTyMEHTUPOBATh HEOOXOIUMOCTh COXPAHCHUS OMOJOTHYCCKOTO Pa3HOOOpasws
JUTSI COXpaHEeHHsI Onocdepsl; aHATU3UPOBATh M OICHUBATH BIUSHUE JEATCILHOCTH
yesjoBeka Ha ouocdepy.

OOyuaronuecs nojayqaT 803MOHNCHOCHb HAYYUMbBCSL

CaMOCTOATENLHO OOHapyXuBaTh u (GOPMYITUPOBATH y4eOHYIO MpobdiieMy,
OTpENEeNATh 1elb Y4eOHOM JEsTeNbHOCTH, BBHIOMPATh TEMY TMPOEKTa WU
HCCJICIOBAHUS 110 OMOJIOTHH;

- BBIIBUTaTh BEPCUU peEIIEHUS OMOJOTUYECKUX M HKOJIOTHYECKUX MpoOIeMm,
bopMyTUpOBATH TUTIOTE3HI;

. HaO0JIIOIATH OHMOIOrNYECKHE OO0BEKTHI, MIPOBOJIUTH OMOIOrNYECKHUE
IKCIIEPUMCHTHI;

. JIe7laTh  BBIBOJIBI, 3aK/IIOYCHHUS, OCHOBBIBAsCh Ha  OHOJIOTHUECKHX M|
HKOJIOTHYCCKUX 3HAHUSX;

. CaMOCTOSTENIbHO OOHapyXuBaTh M (POpMYyJIHpOBaTH MPOOJIEMY, COCTaBJIATH
(MHAMBUAYAJBHO WM B TPYIIE) MUIaH pelIeHUs Mpo0sieMbl (BBIOIHEHHUS MPOEKTa
10 OMOJIOTUH, POBEACHUST OMOJIOTHYECKOTO UCCIEAOBAHNSA);
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- paboTas 1Mo IUIaHy, CBEpSATh CBOM ACHCTBHUS C LENbIO U, MPU HEOOXOIUMOCTH,
UCIIPABIIATH OIIUOKU CAaMOCTOSITENILHO;

- B JIMAJIOT€ C YYWUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITENBHO BBIPAOOTAHHBIE
KPUTEPHUH OIICHKHU;

- paboTas Mo MPEeANOKEHHOMY M (MJIM) CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHy,
UCIIONIb30BaTh HapAIy C OCHOBHBIMHM U JOIOJHUTEIbHBIE CPEACTBA (CIpaBOYHAs
auTepaTypa no OMOJOruu, OMOJIOTHYECKUE TPUOOPHI, KOMIIBIOTED);

- IJITAHUPOBATh CBOIO MHAMBUIYAJbHYIO 00pa30BaTElbHYIO TPACKTOPHIO; paboTaTh
[0 CaMOCTOSITEJIbHO COCTaBICHHOMY IUJIaHy, CBEpSAACh C HHUM U IEJIbIO
NeSATEIbHOCTH, UCIPABIATH OIMIMOKH, MCIOJIB3YsI CaMOCTOSATENbHO MOA0OpaHHbIC
cpenctia (B ToMm uncie u MaTepHer);

- CBOOOJIHO TOJIb30BATHCSI BHIPAOOTAHHBIMU KPUTEPUSMU OLICHKHM M CaMOOILICHKHU;
OCO3HaBaTh MPUYUHBI CBOETO YCIeXa WM HEYCleXa U HaXOJIUTh CIIOCOOBI BBIXO/IA
U3 CUTYyallMH HEyCIieXa; OIICHUBATh CTETICHb YCIICITHOCTH CBOCH WHAMBUIYaIbHOU
o0pa3zoBaTeIbLHON ACATEIBHOCTHU 110 OMOJIOTHH;

- B XOJI€ NPEJCTaBJICHUS MPOEKTAa WM OUOJIOTMYECKOTO HCCIEJIOBAHMS JaBaTh
OLIGHKY €ro pe3yibTaTaM; JaBaTh OIIEHKY CBOUM JIMYHOCTHBIM KadecTBam W
yepTaM xapakrepa («KakoB 5»), ONMpeAessaTh HAMPABICHUS CBOEr0 Pa3BUTHUS («Ka-
KHM S XO4Y CTaTh», 4TO MHE JUIsl 3TOTO HAJO0 CASTIAThy);

- aHAJIM3UPOBATh, CPABHUBATH, KJIACCUPUIMPOBATH U 0000IIaTh OMOJOTHYECKHUE
bakThl U SIBJICHUS, CAMOCTOSTEIbHO BBIOMpPAsi OCHOBAHMS W KPUTEPUU JUIS
yKa3aHHBIX JIOTUYECKHUX OIlepalui; CTPOUTh KIACCU(PUKALUIO OUOJIOTHMUYECKHUX
00BEKTOB Ha OCHOBE JUXOTOMUYECKOTO JIEIEHUs (HA OCHOBE OTPULIAHUA);

- CO3/IaBaTh  CXEMAaTHYECKUE  MOJEIU C  BBIICICHHEM  CYIIECTBEHHBIX
XapaKTEPUCTHK OUOJOTHYECKOTO 00BEKTa; MPeoOpa30oBhIBATh OMOJIOTHYECKYIO UH-
dbopmanuio U3 OJAHOTO BUJA B JPYrod U BHIOUpATh yAOOHYIO Il celsi Gpopmy
dbuKcary ¥ TpeICcTaBICHUS WHPOPMAIMH;, ONPEACIIATh BO3MOKHBIC MCTOYHHKHU
HEOOXOJMMBIX CBEICHUH, MPOU3BOAWTH IMOWCK HH(POPMAIMH, aHATU3HPOBATH U
OLICHMBATh €€ JIOCTOBEPHOCTD;

. 1aBaTh ONpEJEICHUE TMOHATHSIM HAa OCHOBE M3YyUYEHHOTO Ha pPa3IHMYHBIX
npeaMeTax ydeOHOro MaTepuana; YCTaHaBIMBATh POJOBHUAOBBIE OTHOILLIEHUS
OMOJIOTMYECKUX OOBEKTOB; 0000LIATh MOHSATHUS — OCYIIECTBIATH JIOTHYECKYIO
Olepalui0 Mepexoja OT OMOJOTMYECKOrO0 IMOHSATUS C MEHBIIMM OO0BEMOM K
OMOJOTUYECKOMY MOHATHIO C OOJIBIINM 00HEMOM;

- UCIIOJIb30BaTh KOMITBIOTEPHBIE W KOMMYHHUKAIIMOHHBIE TEXHOJOTUU Kak
WHCTPYMEHT Il JIOCTIDKCHMSI CBOMIX IIeJiel; BBIOMpaTh aJcKBAaTHBIC 3a/adue
WHCTPYMEHTAJIbHBIE MPOTPAMMHO-AIapaTHBIC CPEICTBA M CEPBUCHI;

- CaMOCTOSITEIbHO OPraHW30BBIBATH Y4YEOHOE B3aMMOJCWUCTBHE B TPyIIe
(ompenensTh 00IIMe TeNH, PACTIPEALISITh POJIU, TIOTOBAPUBATHCS IPYT C IPYTOM U
T. 1.);

. OTCTaWBas CBOIO TOYKY 3pEHUS, IPHUBOAWTH apTyMEHTHI, IOATBEPKIAsT WX
dbakTamMu, B JHCKYCCHHM BBIIBUTATh KOHTPApTyMEHTHI, BIIAJICTh MEXaHH3MOM
HKBUBAJICHTHBIX 3aMCH;

- KpUTUYHO OTHOCUTHCA K CBOEMY MHCHHIO, C JOCTOMHCTBOM IIPHU3HABATh
OLIMOOYHOCTH CBOEr0 MHEHHS (€CIM OHO TAKOBO) U KOPPEKTUPOBAThH €T0:
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. paznmuuaTh MHEHHE (TOYKY 3pEHHMs), JI0Ka3aTeJIbCTBO (apryMeHThI), (DaKThI;
TUTIOTE3bI, AKCUOMBI, TEOPHUH; YMETh B3TJITHYTh Ha CUTYAIMIO C WHOW TO3UIUU U
JIOTOBAPUBATHCSA C JFOLMHU WHBIX TTO3HIIHA;

- HAOJNIOMATh 3a COCTOSHUEM COOCTBEHHOTO OpTaHW3Ma, U3MEpATHh MYJIbC,
apTepuaIbHOE JABJICHHUE, NMPUMEHATh MPUEMBbI OKa3aHWs TIEPBOM TIOMOIIU TIPH
KPOBOTCUCHMSIX, OTPABICHUW YrapHbIM Ta30M, CIIACCHUHM  YTOIMAIOIIUX,
MPOCTYAHBIX 3a00JICBAHUSX;

. co0moaTh Mephl MPO(UIAKTUKA HapylIeHUH OOMEHa BEUIECTB M Pa3BUTHUS
aBUTAMUHO30B, 3a00JIeBaHUM, TMepenarommxcs mnonoBeiM nyTeMm, CIIW]a,
HapylIeHUuH paboThl OPraHOB YYBCTB, BPEIHbBIX MPUBHIYECK;

. coOnrojaTh  NPUHIMIBL  3[I0POBOTO  o0Opa3za  KU3HHM, pallMOHAIbHON
OpraHu3allvy TpyJla U OTHbIXA.

3. TemaTnuyeckoe IVIAHMPOBAHUE

Ne | Tema
I'naBa 1. O0mme 3aKOHOMEPHOCTH KU3HU (5 1)

2 I'maBa 2. SIBjieHMsi M 3aKOHOMEPHOCTH 3KU3HH Ha
KJIETOYHOM ypoBHe (114)

3 I'naBa 3. 3aKOHOMEpPHOCTH KM3HM HA OPraHU3MEHHOM
ypoBHe (18 u)

4 I'naBa 4. 3aKOHOMEpPHOCTH NMPOUCXOKICHHUS U PA3BUTHA
sKU3HU HA 3emuie (21 v)

5 I'maBa 5. 3akoHomMepHOCTH  B3aMMOOTHOLUICHUI
opraHu3MoB u cpeasbl (12 1)
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4. KajieHqapHO-TeMaTH4eCKoe IJIAHUPOBAHUE

9 kaace

Ne Tema ypoka Hara mo | Jlata mo

Il IJIAHY dakry
I'naa 1. O0mue 3aKOHOMEPHOCTH KU3HHU (5 1)

1 buonorust — Hayka o )KUBOM MUpPE 04.09

2 MeToasl OMOIOTHYECKUX UCCIIEI0BAHUI 06.09

3 OO6m1ue cBOMCTBA KUBBIX OPTaHU3MOB 11.09

4 MHoroo6pa3ue GopM KUBBIX OPraHU3MOB 13.09

5 MHuoroo0pasue KIeToK 18.09
I'maBa 2. SIBjieHMST M 3aKOHOMEPHOCTH KM3HU HAa
KJIETOYHOM YpoBHe (114)

6 KonTtponsHas padora mo rmaBe «O6mme 3akoHomepHocTH | 20.09
KHUZHI)

7 JL.P. Ne 1 «MHoroo6pa3ue kietok sykapuor. CpaBHenue | 25.09
PACTUTEIBHBIX U KUBOTHBIX KJICTOK)

8 XUMHUUYECKUE BEIIECTBA B KJIETKE 27.09

9 CrtpoeHue KIeTKu 02.10

10 Opranouibl KJIETKU U UX QYHKLIUN 04.10

11 OOmeHn BemiecTB — OCHOBa cymectBoBaHus kietku. | 09.10
buocunTes Oenka B KIeTKe

12 buocunTes yrneBoaos - GoToCHHTES 11.10

13 OO0ecrieueHne KIETOK SHepruei 16.10

14 Koutponsnass  pabora mo  rtnaBe  «SBmenuss wu | 18.10
3aKOHOMEPHOCTH KM3HU Ha KJICTOYHOM YPOBHE)

15 Pa3sMHOXXeHNE KJIIETKU U €€ )KU3HEHHBIN ITHKII. 23.10

16 JLP. Ne 2 «PaccmaTtpuBaHue MukKpomnpemnapatoB c Jne- | 25.10
JSITIUMUCS KJICTKAMU PACTCHUSD)
I'maBa 3. 3aKOHOMEPHOCTH KM3HH HA OPraHU3MEHHOM
ypoBHe (18 1)

17 Opranusm — OTKpbITas KUBas cucTeMa 08.11

18 [IpuMUTHBHBIE OPraHU3MBI 13.11

19 IIpuMuTHBHBIE OPTaHU3MBI 15.11




20 PacTutenbHbIi OpraHu3M U ero 0COOEHHOCTH 20.11

21 MHoroo6pa3ue pacTeHU U WX 3HaUYCHUE B MPUPOJIC 22.11

22 Opranu3msl HapcTBa rpuOOB U JIMIIAHHUKOB 27.11

23 JKUBOTHBIN OpraHu3M U €ro 0COOEHHOCTH 29.11

24 Pa3nooOpasue )KMBOTHBIX 04.12

25 CpaBHeHUE CBOICTB OpraHU3Ma 4eJI0BEKa U )KUBOTHBIX 06.12

26 Pa3MHOkeHUE )KUBBIX OPraHU3MOB. 11.12

27 WHauBHayalIbHOE pas3BHTHE OpraHu3MOB. Tect | 13.12
«OCO0EHHOCTH Pa3BUTHS PACTUTEIHHOTO U KUBOTHOTO
OPraHU3MOB)

28 OO0pa3oBaHHE MOJIOBBIX KIIETOK. Meio3 18.12

29 N3yueHne MexaHn3Ma HACIICICTBEHHOCTH 20.12

30 OCHOBHBIE 3aKOHOMEPHOCTH HACIlIeJIOBaHUS TMPHU3HAKOB Yy | 25.12
OpPTaHU3MOB

31 3axkoHomepHocTH u3MeHuUMBOCTU. JI.P. Ne 3 «BrisiBnenue | 27.12
HACIICZICTBEHHBIX W HEHACIEJACTBEHHBIX MPHU3HAKOB Y
pacTEHU pa3HbIX BUIOBY

32 Henacnencreennas msmeHunBocth. JL.P. Ne 4 «U3yuenme | 10.01
M3MEHYHMBOCTH Y OPTaHU3MOBY

33 OCHOBBI CEJNEKIIUA OPTaHU3MOB 15.01

34 KonTtponpHas pabora mo riaBe «3akoHoMepHocTd xu3HH | 17.01
Ha OPraHU3MEHHOM YPOBHE»
I'nmaBa 4. 3aKOHOMEPHOCTH MPOUCXOKACHUSA U PA3BUTHS
skn3HM Ha 3emute (21 4)

35 [IpencraBnenus O BO3HUKHOBEHUM KU3HM Ha 3emiie B | 22.01
WCTOPHH €CTECTBO3HAHUS

36 CoBpemeHHbIE TPEICTaBICHHS] O BOBHUKHOBEHUH *U3HU Ha | 24.01
3emuiie

37 3HaueHue (oTocuHTE3a M OuoJlorMyeckoro Kpyrosopota | 29.01
BEIIIECTB B PA3BUTUU KU3HU

38 Oranbl pa3BUTHS )KU3HU Ha 3emiie 31.01

39 Wnewn pa3BuTHsi OpraHuuecKoro Mupa B OMOJIOTHU 05.02

40 Yapimz [lapBuH 00 3BOJTIOLUU OPraHUYECKOTO MUpa 07.02

41 CoBpeMeHHBIC TpeAcTaBieHUss 00 dBomonuu  opra- | 12.02

HHUYECKOI0 MUpa




42 Bun, ero xpurepuu u CTpykTypa 14.02

43 [Tporeccrr 0Opa3zoBaHus BUIOB 19.02

44 Makpo3BoJIONMsS Kak TMpoIecCc IMOsSBICHUS HaaBuaoBbIX | 21.02
TPy OPTaHU3MOB

45 OcHOBHBIE HaIIPaBJIECHUS IBOJIOIIHI 26.02

46 [Ipumepsl  3BONIOIMOHHBIX MpeoOpa3oBaHuii  mpeodpa- | 28.02
30BaHHI KUBBIX OPTaHU3MOB

47 OCHOBHBIE 3aKOHOMEPHOCTH BOJIIOIIH 04.03

48 JLP. Ne 5 «lIpucniocobnennocts opranu3moB k cpene | 06.03
0OUTaHUS

49 UYennoBek — MpeACTaBUTEINb )KUBOTHOT'O MHUPa 11.03

50 AJIMHUHHCTpaTHBHAsI KOHTPOJIbHAs paboTa 13.03

51 DBOJIIOLIMOHHOE TTPOUCXOXKICHUE YETIOBEKA 18.03

52 DTarnbl BOJIOINH YEIOBEKa 20.03

53 UYenoBeueckne pachl, KX POJCTBO U MIPOUCXOKICHUE 01.04

54 YenoBek Kak xKHUTeNlb Onocdepsl u ero BiausHue Ha npupoay | 03.04
3emunt

55 VYcnoBus KU3HU Ha 3emiie 08.04
I'maBa 5. 3akoHOMepHOCTM  B3aMMOOTHOIIECHUM
opranu3moB u cpensl (11 9)

56 Koutponsnass pabora mo r1inaBe «3akoHomepnoctu | 10.04
MIPOUCXOXKICHUS M PA3BUTHS )KM3HU Ha 3emiie»

57 OO61re 3aKoHbI AEUCTBUS (PaKTOPOB cpenbl Ha opranu3msl | 15.04
58 [TpucnocobmeHHOCTh OpraHu3MoOB K jelcTBuio (aktopos | 17.04
cpeanl. JI.LP. Ne 6 «OuieHka KauecTBa OKpYKaroUEn Cpeibhy
59 buoTtuueckue cBsi3u B mpupojie 22.04
60 [onynsauun 24.04
61 QYHKIMOHUPOBAHUE MOMYJISIUU B IPUPOJIE 27.04
62 CooOmiecTBa. buoreoreHo3sl, sKOCUCTEMBI U OHochepa 06.05
63 PasBurre u cMeHa OMOreoIeH030B 08.05




64 OCHOBHBIE 3aKOHBI YCTOMYMBOCTH KUBOM MPUPOJIbI 13.05
65 Hrorosas x/p 15.05
66 Okonornyeckue nmpodiemsl B Onochepe. Oxpana npupoast | 20.05
67 Oxckypeus «Hamr kpaii» 22.05




JIMCT KoppeKkuumn

Jlara [IprurHa KOPPEKTUPOBKHU Pocniuch
ITo ITo
wia"y | Gakry
COI'JTIACOBAHO COI'JTACOBAHO

[Tporokous Ne 5 3acenanust MO yuurenein
€CTECTBEHHO-MAaTEMATHUYECKOIO IIMKJIa
ot «30» aBrycra 2023 1.
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- A.B.EpyHoBa
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