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COAEPXKXAHUE OBYUYEHUA

9 Knacce

BBenenue

Mecto kypca «OOmass OuoNOTUS» B CHUCTEME ECTECTBEHHOHAYYHBIX
JTUCIUIUINH, a TakKe B Onosiorndyeckux Haykax. Llenuw u 3amaum kypca. 3HaueHue
npeaMera Uil MOHUMAaHUsl €QUHCTBA BCETO KWUBOTO, B3aWMOCBSI3M BCEX YacCTel
ouocheps 3emiu.

MHoroo0pa3ue KUBOTrO MUpa. YPOBHU OpPraHU3AIMU U OCHOBHbIE CBOWMCTBA
JKUBBIX OPTaHU3MOB.

Pasznes 1. CTpykTypHasi opraHu3anus ;KUBbIX OPraHUu3MOB

Tema 1.1 Xumuueckasi opranusanms KJIeTKH

DIJIEMEHTHBIN COCTAaB KIIETKU. PacrpoCTpaHEHHOCTh 3JIEMEHTOB, X BKJIaJ B
oOpa30BaHUE KUBOW MAaTepud U OOBEKTOB HEKUBOW MPUPOABI. MaKpO3JIEeMEHTHI,
MHUKPO3JIEMEHTBI; UX BKJIaJ B 0Opa3oBaHUE HEOPraHMYECKUX U OPraHUYECKHX
MOJIEKYJI JKUBOT'O BEILIECTBA.

Heopranmyeckue MOJIEKYyJIBI JKMBOI'O BEIIECTBA: BOJA; XUMHUUYECKHE
cBoiicTBa M Ouosornuyeckas poib. ConM HEOPraHMYECKHUX KHUCIIOT, UX BKIJIAJ B
o0ecrnieueHre MpoLeccoB KUZHEACITEIbHOCTH U MOJAepkKaHue romeocrasa. Poib
KaTHOHOB M aHMOHOB B 00€CIEYEHHH MPOLIECCOB KU3HeAesATeNbHOCTH. OcMoc U
OCMOTHYECKOE JABIIEHUE; OCMOTHYECKOE NOCTYIUIEHUE MOJIEKYJ B KIIETKY.

Oprannueckre MOJIEKYyJbl. buonornuyeckue mnoiuMepbl —  O€JKU;
CTpyKTypHas opranuzauus. OyHKIUHA OEIKOBBIX MOJIEKYJI. YTIeBoabl. CTpoeHue u
ounonornyeckas posib. KUpbl — OCHOBHON CTPYKTYPHBI KOMIOHEHT KIIETOYHBIX
MeMmOpan u wuctoyHuk oHHeprun. JIHK — Monekynsl HaciaeACTBEHHOCTH.
Penynnukamus JIHK, nepenaua nHacienctBeHHON HMHQpOpMAIMU W3 MOKOJEHUS B
nokosnienue. llepenaya HacneacTBeHHOW WHGOpPMAMU U3 SAApa B LUTOIIA3MY;
tpanckpuniusa. PHK, crpykrypa u dyakuuu. MUadopmarnmonnsie, TpaHCIIOPTHBIE,
pubocomansabic PHK.

Tema 1.2 O0MeH BeliecTB U peodpa3oBaHue IHEPTUN B KJIETKe

OOMeH BelecTB U MpeBpallleHue PHEPruH B KIETKE. TpPaHCIOPT BEUIECTB
yepe3 KJIeTouHyro MemOpany. I[luno- wu  daromuro3. Buyrpukierounoe
NMIIEBAPEHUE M HAKOIUICHWE DJHEPIUHU; pAaCIUCIUICHHE TIJI0KO3bl. buocuHres
OEJIKOB, )KUPOB U YIJIEBOJIOB B KIIETKE.

Tema 1.3. CTpoenne u GyHKIIUHN KJIETOK

[Ipokapuotuueckue kieTku; ¢opma u pasmepbl. CTpoeHHE HUTOIIA3MBI
OakTepralIbHON KJIETKH; OpraHM3alusi MeTadoM3Ma y MpoKapuoT. I 'eHeTnueckuit
annapat 6akrepuil. CnopooOpa3oBanue. PasmHoxkeHue. Mecto u poJib IpOKapuoT
B OMOIIEHO3aX.

OykapuoTndeckass kierka. [luromnmazmMa SyKapMOTHYECKOW  KIIETKH.
Opranenabl HUTOMIIA3Mbl, UX CTPYKTypa U QyHkuuu. L{utockener. BxmoueHus,
3HaYeHHE M POJib B MeTa0o/IM3Me KIEeTOK. KieTouHoe siipo — LEHTp yIpaBieHus



KHU3ZHEICATEbHOCTBIO KJIETKH. CTPYKTYpBI KJIIETOUHOTO sifipa: siiepHasi 000J0uKa,
XpOMaTUH (TeTepOoXpOMaTHH), SAPbILIKO. OCOOEHHOCTH CTPOEHUS PACTUTENBHON
KJICTKH.

Henenne kierok. KieTkn B MHOTIOKJIETOYHOM opraHusme. Ilonstue o
mupdepeHIMPOBKE KIETOK MHOTOKJIETOYHOTO OpraHu3Ma. MUTOTHYECKUNA LUKII:
unteppasza, penymmukauus JIHK; muto3, ¢aszpl mMuToTMYECKOro aAeNeHUS U
npeoOpa3oBaHusl XPOMOCOM; OHMOJOTMYECKMII CMBICI M 3HAYEHUE MHTO3a
(Oeconoe  pa3sMHOXKEHHE, PpOCT, BOCIOJHEHHE KJIETOYHBIX MOTEpPh B
(U3HONIOTHUYECKUX U MTATOJIOTUYECKUX YCIOBUSX).

Jlaboparopnasi padora Nel. WM3yueHue CTpOEHHMS pACTUTEIBHON U
YKABOTHOU KJIETOK IO MUKPOCKOIIOM

Paszpnes 2. PasMHOKeHHe U MHAMBHUAYAJIbHOE PAa3BUTHE OPraHU3MOB

Tema 2.1. Pa3amHoOKeHHe OPraHu3MoB

CymHocTh ¥ (GOopMBI pa3MHOKEHUSI opraHu3MoB. becnonoe pa3mHoOXkeHHE
pacTeHMl W KUBOTHBIX. [lojloBOE pasMHOXKEHUE JKUBOTHBIX U PACTECHHUN;
oOpa3oBaHME MOJOBBIX KJIETOK, OCEMEHEHHE U OIUI00TBOpeHue. bruonornueckoe
3HaYeHHE TI0JIOBOrO0 pa3MHOXeHus. [‘amerorene3. Ilepuoasl oOpa3zoBaHus
IOJIOBBIX KJIETOK: Pa3MHOXKEHHUE, POCT, co3peBaHue (Meilo3) u (popMupoBaHue
MOJIOBBIX KJ1€TOK. OCOOEHHOCTH criepMaToreHesa u oporenesa. Omnio0TBOPEHHE.

Tema 2.2. UnauBuayaabHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3)

OMOpuoHaNIbHBIA ~ TepuoJ,  pa3BUTUA. OCHOBHbIE  3aKOHOMEPHOCTHU
npo0OieHus; 00pa3oBaHUE OJIHOCIOWHOIO 3apojsimia — OnacTyibl. [acTpymnsuus;
3aKOHOMEPHOCTH 00pa30BaHus JBYCIOMHOTO 3apojbllia — racTpyibl. [lepBuuHbIi
opraHoreHe3 W jaainpHeWmas Aup@depeHuupoBKa TKaHEW, OPraHOB U CHUCTEM.
[TocTamOproHanbHbIA TIepro] pa3BuTUs. @opmMbl TOCTIMOPHOHAIBHOTO NEPHOIA
pasBuTHs. Hempsimoe pa3BuTHe; TONHBIA W HEMOJHBIH  MeTamopdos.
buonornyeckuii cMbici pa3BuTus ¢ metamopdosoM. [Ipsmoe pazsutue. CtapeHue.

OO0mIre 3aKOHOMEPHOCTH pa3BUTHS. broreHeTHYecKnii 3aK0H.

Pa3znes 3. HaciieacTBEeHHOCTh M H3MEHYMBOCTH OPraHU3MOB

Tema 3.1. 3aKOHOMEPHOCTH HAC/IEIOBAHUS TPU3HAKOB

OtkpbiTe I'. MeHngenem 3aKOHOMEPHOCTEW HAacleA0BaHUs MNPU3HAKOB.
['ubpuosoruueckuit METO ] M3y4eHUs HaCJIeICTBEHHOCTH.

['eneTnueckoe ompeneseHue mnoia.

['enotunn kak nenocTHas cucTema. B3auMOIENCTBHE AJUICNBHBIX U
HEAJUICJIbHBIX T€HOB B OIPEICICHUU MTPU3HAKOB.

Tema 3.2. 3aKOHOMEPHOCTH U3MEHYUBOCTH

OcHoBHBIE (OpPMBI  M3MEHYUBOCTU. ['€HOTUIHMYECKAasT W3MEHUYMUBOCTb.
Mytanuu. 3HaueHWe MyTaluuid [ TPAKTUKU CEJIbCKOr0 XO34iCTBA U
onorexHomornn. KomOWHATHBHAST W3MEHYHMBOCTh. OBOJIOIMOHHOE 3HAYCHHE
KOMOWHATUBHOW M3MEHUYHUBOCTH.



denotunuyueckas, UiaM Moau(pUKaUOHHAs, U3MEHUYUBOCTh. Poib ycnoBwmii
BHEILIHEH Cpelbl B PA3BUTHH U ITPOSIBICHUM NIPU3HAKOB U CBOMCTB.

Tema 3.3. Cesrekuusi pacTeHuil, )KWNBOTHBIX  MUKPOOPTraHU3MOB

[leHTpbl MPOUCXOXKAECHUA U MHOrooOpas3usi KyJbTypHbIX pacteHuil. Copr,
nopozga, mraMM. MeTOIbl CEJEKUMU PACTEHHM M KUBOTHBIX. JlOCTMXEHUS U
OCHOBHBIC HAIIPaBJICHUS COBPEMEHHOM CEJIEKIMU. 3HA4YCHHE CEJICKIUU IS
pa3BUTHUA CEJIbCKOXO3SIICTBEHHOT O IIPOU3BOCTBA, MEIULUHCKOH,
MUKPOOHOJIOTUYECKON U APYTHX OTPACIEH MPOMBIIUIEHHOCTH.

Pa3nen 4. JBosonus ;kMBOro Mupa Ha 3emJe

Tema 4.1 PazBurne 0M0/10ruu B 10JAPBUHCKUH NTEPUOJ

Pa3BuTtne Ouonoruu B JIOJApBUHOBCKUM Tmiepuoi. ['ocmoacTtBo B Hayke
NPEACTABICHUN 00 «U3HAYAJIBHOM 11€J1ecO00pa3sHOCTU» W HEM3MEHHOCTH KUBOUN
npuponbl. Paboret K. JluHHes mno cuCTeMaTWKe pPACTEHUH U KUBOTHBIX.
OpommonmonHas teopus K. b. Jlamapka.

Tema 4.2. Teopus Y. /lapBuHa 0 NPOUCXOXKIAEHHUH BHIOB IyTeM
€CTEeCTBEHHOI0 0TOOpa

[Ipennocelaku Bo3HUKHOBeHUs yueHus Y. /lapBuHa: 1OCTHKEHUS B 00J1acTH
€CTECTBCHHBIX HAayK, OKCIEeAUUMOHHbIM Mmarepuan Y. Jlappuna. Yuenue Y.
HapBuna 00 wuckycctBeHHOM oTOOope. Yuenme Y. JlapBuHa O €CTECTBEHHOM
orbope. Bug — oneMeHTapHas  9BOJIIOIMOHHAs  eAuHUIA.  BceoOmas
VMHIUBUyaJIbHAsE U3MEHYUBOCTh U M30BITOYHAS YMCIEHHOCTh OTOMCTBa. boprOa
3a CyIIECTBOBAaHUE U €CTECTBEHHBIN OTOOP.

Tema  4.3. CoBpeMeHHbICe  NpeACTaBJeHMS 00  JBOJIIOLMH.
Mukpo3BoJIIOIHsS U MAKPOIBOJTIOIHA

['maBHBIE HampaBi€HUs SBOJIOLMHUOHHOTO TMpolecca. buomormyeckui
nporpecc u Ouonormueckuit perpecc (A. H. CeseproB). Ilytu noctrxenus
ouonoruueckoro  mporpecca.  OCHOBHBIE  3aKOHOMEPHOCTH  3BOJIOLUU:
JUBEPreHIMs, KOHBEPreHIMs, MNapajulen3M, [paBUja HBOJIOLUUU  TPYIII
Oopranu3moB. Pe3ynbTaTel »BOJIOLMU: MHOTrooOpa3ue BHUIOB, OpraHHYecKas
1eJIeCO00Pa3HOCTh, TOCTENEHHOE YCI0KHEHNE OPTaHU3allHH.

By kak reHeTHYECKH M30JMPOBAHHAS CUCTEMA; PENPOLYKTHUBHAS U30JIALIHS
u ee wMexaHu3Mmbl. llonmynsnuoHHass CTpyKTypa BHAQ; DKOJOTMYECKHE U
reHEeTUYECKUE XapakTepucTHUKu mnomynsuui. [lomyndauuss — 3ieMeHTapHas
HBONMIOIMOHHAs equHua. [lyTu u ckopocTh BUI000pa30BaHus; reorpapuueckoe u
HKOJIOTHYECKOE BUA000pa30BaHUeE.

Tema 4.4. Ilpucnoco0IeHHOCTb OPraHM3MOB K YCJIOBUSIM BHeIIHeW
cpeabl Kak pe3yJbTaT IBOJTIOLMHU

[IpucnocoOuTenbHble OCOOEHHOCTH CTPOEHMS, OKPACKH Tella U MOBEJCHUS
KUBOTHBIX. 3200Ta 0 MOTOMCTBE. PUZNOTIOTUYECKUE Al TAI[UH.

Tema 4.5. Bo3HNKHOBeHHe KU3HH Ha 3emJie

OpraHnyeckuii MUp Kak pe3ysIbTaT 3BOJIOLUMU. BO3HUKHOBEHHE U PA3BUTHE
XKU3HU Ha 3emuie. XUMHUYECKUN, mpeaduonornueckuii (treopus akagemuka A. U.



OmnaprHa), OMOJOTUYECKHI W COLHMAJIBHBIA 3Talbl Pa3BUTHS >KUBOW MaTepHUU.
OuIoreHeTHUYEeCKUE CBSI3M B KMBOM MPUPOJIC; €CTECTBEHHAs] KJIACCU(UKALIMS
YKUBBIX OPTaHU3MOB.

Tema 4.6. Pazpurtue :xu3nm Ha 3emuie

PazBuTHe xu3HM Ha 3eMie B apXEHCKYI0 U MPOTEPO30MCKYIO 3pbl. [lepBbie
cienbl ku3Hu Ha 3emiie. [losiBjeHME BCeX COBPEMEHHBIX THUIIOB OECIO3BOHOYHBIX
KUBOTHBIX. [IepBbie XOpaoBbIe. Pa3BUTHE BOIHBIX PACTEHUM.

Pa3Butre xu3HM Ha 3emie B Mae030McKyro 3py. llosBiaenue m 3Bomonus
CYXOITyTHBIX pacTeHu#. [larnmopOTHUKH, CEMEHHBIE MAIIOPOTHUKH, TOJOCEMEHHBIE
pacTeHus. Bo3sHukHOBEHHE IT03BOHOYHBIX: pBIOHI, 36MHOBOJHBIE,
IIPECMBIKAIOIINECS.

Pa3zButne xu3HM Ha 3emiie B ME3030MCKYI0 M KaWHO30MCKYHO 3pBI.
[TosBneHHEe W pacIpOCTPaHEHUE MOKPBHITOCEMEHHBIX pacTeHUil. BO3HMKHOBEHHE
NTULl U MiIeKonuTamuXx. [TosgBieHue u pa3BuTue MPUMaTOB.

IIpoucxoxnenue yenoBeka. MecTo dUeloBeKa B JKUBOW  IPUPOJE.
CucremaTtnueckoe nosioxxeHue Buaa Homo sapiens B cucreme KMBOTHOI'O MHpA.
IIpy3Haky M CBOMCTBA YEJIOBEKA, IIO3BOJIAIOIIME OTHECTHM €ro K pas3IMuHbIM
CUCTEMATUYECKUM TpyNIlaM [apcTBa XUBOTHBIX. CTaJuM 3BOJIIOLMU YEJOBEKa:
JIPEBHEUIINM YEJIOBEK, IPEBHUN YEIOBEK, IIEPBbIE COBPEMEHHBIE JIFOU.

CaoiicTBa yesoBeka kak Ouosorndyeckoro Buaa. [lonynsuuonHas cTpykTypa
Buga Homo sapiens; uenoBedyeckue pachl; pacooOpa3oBaHUE; €IUHCTBO
MIPOUCXOKICHHUS pac. AHTUHAYy4YHAas CyIIHOCTh pacu3ma.

IIpakTnyeckass padora Ne2. OCHOBBI HCKYCCTBEHHOTO M €CTECTBEHHOTO
0TOOpOB

Paszpnes S. B3aumooTHOIIeHMs opranu3Ma M cpeibl. OCHOBBI IKOJIOTHH

Tema 5.1. buocdepa, ee cTpyKkTypa U QyHKUIMH

buocpepa — xuBas obOomouka tIaHeThl. CTpykTypa Ouocdepsi.
Komrmionentsl O6uocdepsl: KUBOE BEIIECTBO, BHUIOBOM COCTaB, pa3sHOOOpa3ue u
BKJIan B Owuomaccy; OWOkocHOoe W KocHoe BemecTtBo Ounochepor (b. M.
Bepnanckwuif). KpyroBopor BemiectB B mpupoje. EcrecTBeHHBIE cOOOIIECTBA
UBBIX OpraHu3MoB. buoreoneno3sl. KoMnoHeHTsl OMOT€0IIEHO30B: MPOYLIEHTHI,
KOHCYMEHTBI, pEAyLEHTbl. bBHOIIEHO3bI: BUAOBOE pa3HOOOpasue, IUIOTHOCTh
NOMYJISILHM, 6oMacca.

AbGuotnueckue Qaxtopbl cpeasl. Ponb Temmeparypbl, OCBELIEHHOCTH,
BJIQXHOCTM U Apyrux (akTopoB B  KU3HEAEATEIBHOCTH  COOOIIECTB.
NuTeHcuBHOCTh  AeicTBUS  (akTOpa Cpelbl; OrpaHUYMBAIOMIMK  (pakTop.
B3aumoneiictBue (akTOpoB Cpenbl, NpeAesibl BBIHOCIMBOCTU. buotnueckue
daktopsl cpeabl. llenu u cetw nuTaHUA. DKOJOTMYECKHE MHPAMUJIBI: YUCET,
ouomaccel, sHepruu. CmeHa OuoueHo30B. IIpUyuHBI CMEHBI OHOILIEHO30B;
(dbopMUpOBaHKE HOBBIX COOOIIIECTB.

DopMbI B3aUMOOTHOLIEHUN MEXAY opranu3sMamu. [lo3uTuBHBIE OTHOIIEHUS
— cuMOMO3: MyTyalu3M, KOOMEpauus, KOMMEHCAIN3M. AHTHOHOTHYECKHE



OTHOILICHMS:  XUIIHUYECTBO, Mapa3uTU3M, KOHKypeHuus. HelTpanbHbie
OTHOUIEHUS] — HEUTPATHU3M.

Tema 5.2. buocgepa u yesoBek

[IpupoaHbie pecypchbl U UX UCIIOJIb30BAHUE.

AHTponoreHHbie (QakTopbl BO3JEHCTBUS Ha OUOIEHO3bI (POJIb YEIOBEKa B
NpUPOE); TMOCIEACTBUS XO3SHUCTBEHHOM JESITENbHOCTH desoBeka. [IpobGiieMbl
pallMOHANBHOTO  MPUPOJOINOJIBb30BAHUSA, OXpaHbl  NPHUPOABL:  3allUTa  OT
3arpsA3HEHUN, COXpPAHEHHE OTaJOHOB U NaMATHUKOB MPHUPOJIBI, OOecredeHue
MPUPOIHBIMUA PECYPCAMU HACEJICHUS TIJIAHETHI.



[IJTAHUPYEMBIE PE3VJIbTATHI OCBOEHUS ITPOTPAMMEI T10
BMOJIOI'M HA YPOBHE OCHOBHOI'O OFIIET'O OFPA3OBAHIS
(FAZOBBIM YPOBEHD)

OcBoenue yuyebHoro mnpeamera «buonorus» Ha ypoBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs JOKHO OOECHEYUTh JOCTH)KCHHE CIEAYIOMUX O0y4YarouMMHCS
JUYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPe3yabTaThl OCBOCHHUS MPOrPaMMBbI IO OMOJOTUU OCHOBHOTO
oOmero o0pa3oBaHMs  JOJDKHBI — OTpakaTb  TOTOBHOCTh  OOyYarou[uxcs
PYKOBOJICTBOBATbCSl CHCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacUIMpEeHHE OIbITa JEATEIBHOCTH Ha €€ OCHOBE M B IIPOLIECCE peanu3alnuu
OCHOBHBIX HANPABJICHUN BOCIIUTATENBHOMN IS TEILHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxaaHCKOro BOCIMTAHMS:

TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM JEATEIBHOCTH MPU BBINOIHEHUU
UCCJIEIOBAHUN U MPOEKTOB, CTPEMJICHUE K B3aMMONIOHUMAHUIO U B3aUMOIIOMOLIIH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

OTHOILIEHHE K OMOJIOTMM KaK K BaXHOM COCTaBIISIOIIEH KYJIbTYpbl, TOPJOCTh
3a BKJIaJI POCCUMCKUX U COBETCKHX YUYEHBIX B Pa3BUTHE MUPOBON OMOJIOTHYECKOMN
HayKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

TOTOBHOCTh OLIEHUBATh MOBEIECHHE M IOCTYIIKM C IO3UIMH HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKON KYJIbTYPHI;

NOHMMaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACMEKTa JAEATEIbHOCTH YEJIOBEKA B
MEJUIINHE U OUOJIOTHH,

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

NOHMMaHUE poJii OuoNoTMH B (POPMHUPOBAHUHM SCTETHUECKOH KYJIbTYPHI
JUYHOCTH;

5) ¢usuveckoro BocnUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0JIATONOTY YHUS:

OTBETCTBEHHOE OTHOLIEHWE K CBOEMY 3/I0POBBI0 M YCTAaHOBKA Ha 3J0POBBIH
o0pa3 *HU3HU (3I0pOBOE MHUTAHUE, COOIIOJEHNE TMTUEHNYECKUX MPaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PEryspHas Qu3nyeckKas
aKTUBHOCTB);

OCO3HAHHME MOCIEACTBUN W HENPUITHE BPEIHBIX NPUBBIYEK (YHOTpeOieHHe
aJIKOroJisi, HApKOTHUKOB, KypeHue) M HHbIX (opMm Bpera ans (U3NYECKOTO H
IICUXUYECKOTr0 3[0POBBS;



coOto/ieHne TpaBui O€30MacHOCTH, B TOM YHCIIC HaBBIKM O€30MacHOTrO
MOBEJCHUS B IIPUPOJHOM CpEJIE;

chOPMHPOBAHHOCTh, HaBBIKA pe(ieKCuu, yOpaBICHHE COOCTBEHHBIM
HMOIIMOHAIILHBIM COCTOSTHUEM;

6) Tpy10BOI0 BOCIIMTAHMS:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa30oBaTenbHON OpraHU3aIlii, HACEJIEHHOTO MYHKTa, Kpas) OMOJOTHYECKOH H
HKOJIOTUYECKON  HAMpaBIEHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3YUYEHUIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH;

7) 3K0JI0TU4e€CKOTr0 BOCIIMTAHMS:

OpUEHTAIUs Ha MPUMEHEHHE OMOJIOTUYECKUX 3HAHUUM MpU PEIICHUH 3a]ay B
00J1aCTH OKPYXAIOIICH Cpebl;

OCO3HAHHE IKOJIOTMUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

TOTOBHOCTh K YYacCTHUIO B MPAKTUYECKOW JEATEIBHOCTH 3KOJIOTHYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpUCHTAIlMsl Ha COBPEMEHHYI0 CHCTEMY Hay4YHBIX MPEJICTaBICHUN 00
OCHOBHBIX OHMOJIOTUYECKUX 3aKOHOMEPHOCTSX, B3aMMOCBS3SX YEJIOBEKa C
IIPUPOJHOM U COLIMATIBHOM CPENION;

MOHMMAHUE POJIM OUOJIOTUYECKOW Hayku B (OPMUPOBAHUU HAYYHOTO
MHUPOBO33PEHUS;

pa3BUTHE HAy4YHOU JIOOO3HATENHHOCTH, MHTEpECca K OMOJIOTMUECKON HayKe,
HaBBIKOB UCCIIE0BATENbCKOMN AESTEIbHOCTH;

9) aganTanuyu 00y4awuerocsi K U3MEHAKIIUMCH YCJIOBUIM COIHAJIbHOM
U IPUPOJHOM Cpeabl:

aJIcKBaTHas OLIEHKA U3MEHSIOUIUXCS YCIOBUM;

NPUHATHE pelieHUus1 (MHAMBUAYAIbHOE, B TpYNNE) B HW3MEHSIOMIMXCS
YCJIOBUSIX Ha OCHOBaHWH aHaJIM3a OMOJIOTHIECKON HHPOPMAIIHH;

IUIAHUPOBAHUE JCUCTBUM B HOBOM CHUTyallUM Ha OCHOBaHUM 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO  OHOJNIOrHH
OCHOBHOTO 00IIero o0pa3oBaHUsA, JOJDKHBI OTpakaTh OBJIAJCHUE CIEAYIOLIMMHU
YHHUBEPCaJIbHBIMU yUYECOHBIMU JICHCTBUAMU:

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOru4YecKmne JAeicTBUSI:



BBISIBIIAT M XapaKTEPU30BaTh CYIECTBCHHBIC TMPU3HAKA OHOJOTHYECKUX
00BEKTOB (SIBIICHUN);

yCTaHABIMBATh CYIICCTBEHHBIM NpPH3HAK KIaCCU(PUKAIIMN OMOJIOTHUYECKHUX
O0OBEKTOB (SIBICHUM, IPOIECCOB), OCHOBAHUA Il OOOOINEHUS W CpaBHEHHS,
KpUTEPUH MPOBOAUMOTrO aHAIIN3a;

C Y4ETOM TPEJI0KEHHON OMOIOTUYECKOM 3a/1a4M BBISBIISTH 3aKOHOMEPHOCTH
U TPOTUBOPEUHsS B paccMaTpuBaeMbIX (akTax W HAOMIOACHUSIX, MpeaiaraTh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

BBISIBIISATh ACPUIUTH MH(OPMAIUHU, JAHHBIX, HEOOXOJUMBIX IJI PEIICHUS
MOCTAaBJICHHOM 3a/1a4u;

BBISIBIIATh MPUYUHHO-CIICJICTBEHHBIC CBS3U TIPH H3YYCHHH OHMOJIOTHYCCKUX
SBJICHMA ¥ TIPOIIECCOB, JIEJIaTh BBIBOJBI C HCIIOJIH30BAHUEM JICIYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUECHUI M0 aHAJIOTHH, (POpMyIUpPOBATH
TUIOTE3bI O B3AUMOCBSI3AX;

CaMOCTOATENLHO BBIOMpATh CHOCOO pelIeHHs] Y4eOHOW OMOIOrHYecKoi
3alayu  (CpaBHUBATh HECKOJBKO BApUAHTOB pEUIEHUs, BBIOMpATh HambOoJee
MOAXOSAIIUNA ¢ Y4ETOM CaMOCTOSITELHO BBIJACICHHBIX KPUTEPUER).

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

UCITI0JIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

bOopMyIMpOBaTh BOIMPOCH], (UKCHUPYIONIAE Pa3pblB MEXKIY pPEabHBIM H
YKEJaTeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSTEIILHO YCTaHABIUBATh
HMCKOMOE U JIAaHHOE;

dbopMupoBaTh THUIOTE3Y 00 HMCTHHHOCTH COOCTBEHHBIX  CYXKICHHH,
apryMEHTUPOBATH CBOIO TIO3UINIO, MHECHUE;

MPOBOAUTL TI0O CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HaOJIOJICHHUE,
HECJIO)KHBIM  OMOJIOTUYECKUN HSKCIEPUMEHT, HEOOJIbIIIOe HCCIeI0BaHUE 10
YCTAaHOBJICHHIO OCOOEHHOCTEH OHMOJOTHYECKOTO 00BeKTa (Impoliecca) M3ydeHUs,
MPUYUHHO-CJICICTBEHHBIX CBSI3¢d W 3aBUCHMOCTEH OHMOJIOTMUECKHX OOBEKTOB
MEXKy COOO0M;

OIICHUBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(MOPMAIINIO, MTOJYYCHHYIO
B X0Ji¢ HAOJIFOJICHUS U DKCIIEPUMEHTA,

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO HAOIOJCHUS, IKCIIEPUMEHTA, BJIaJIETh WHCTPYMEHTAMHU OIICHKHU
JIOCTOBEPHOCTH TIOJTyYE€HHBIX BBIBOJIOB U 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXKHOE  JlajibHEHIIEe pa3BUTUE  OUOJIOTHYECKUX
MIPOIIECCOB U UX TOCJEICTBYUS B AaHAJIOTMYHBIX WM CXOIHBIX CUTYaIMsIX, a TAKKE
BBIJIBUTATH MPEIIOJIOKEHUS 00 UX PA3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

3) pabora ¢ ungopmanueii:



MPUMEHSTh PA3JIMYHbIE METOJbI, MHCTPYMEHTHI M 3aIPOCHl MPU TIOWCKE |
otOope Omoyorndeckord WHGOPMAIMKA WM JAHHBIX W3 HCTOYHUKOB C YYETOM
MPEIOKEHHON y4eOHOM OMOIOTUYECKOM 3a/1auu;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
OnoornuecKyo HHGOPMAIIHIO Pa3IMIHBIX BUIOB U (DOPM MPEICTaBICHIS,;

HAXOJUTh CXOJHBIC APTYMEHTHI (MOATBEPKIAIONINE WA OMPOBEPTAIOIIHC
OJTHY | TY K€ HJICI0, BEPCHUIO) B PA3IMUHBIX HH(DPOPMAITMOHHBIX UICTOYHUKAX;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TPEACTABICHUS
uHPOpMAIIMU W WJUTFOCTPUPOBATH peEIIaeMble 3aJadd HECIOXKHBIMH CXEMaMH,
JTuarpaMMamu, UHOM Tpadukoil 1 uX KOMOMHAIUSIMU;

OIICHWBATh HAAEKHOCTh OHMOJOTHYCCKON WH(POPMAIIMA 110 KPUTEPHUSIM,
MIPEIOKCHHBIM YUIUTEIIEM WU CHOPMYITHPOBAHHBIM CaMOCTOSTEIBHO;

3allOMHHATHh U CUCTEMATU3UPOBATh OUOJIOTHYECKYI0 HH(OPMAIHIO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble HeﬁCTBHﬂ

1) o01menmne:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYXKCHHUS, BBIPAXKATh SMOIIUU B MPOIIECCE
BBITIOJTHCHUS PAKTHYECKHUX U 1a00paTOpPHBIX PaboT;

BBIpaXKaTh ce€0s1 (CBOIO TOUKY 3pEHHMSI) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HEBepOaJbHbIE CpEACTBAa OOIICHHS, TOHMMATh 3HAYCHUE
COLIMAJbHBIX 3HAKOB, 3HATh M PACIO3HABATh MPEANMOCHUTKA KOH(MIMKTHBIX
CUTYaIlM U CMSITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPCHHsI IPYTHX, NPOSBIATH YBAKHUTEIBHOE OTHOIICHHE K
cOo0ECeTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKECHHUS;

B XOJe nuanora W (WM) JUCKYCCHUHU 3a7aBaTh BOMPOCHI IO CYIIECTBY
oOcykmaemMoli OMOJIOTMYECKOW TEMbl M BBICKA3bIBaTh WJCH, HAIICIICHHBIC Ha
peleHre OUOJOTUUECKOM 3a/1auu U MoAIepKaHue 0J1aro)XenaTeIbHOCTH OOIIEHNS;

COIIOCTaBJISATh CBOU CYXKJICHHSI C CYXIACHUSIMHU JPYTUX YYACTHUKOB JUAJIOTa,
OoOHapy>KHUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;

nyOMUYHO TPEACTABISITH PE3YJAbTAThl  BBIMOIHEHHOTO OHOJIOTHYECKOTO
OmbITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOCKTA);

CaMOCTOSATENILHO BBIOMpAaTh (opMaT BBICTYIUIGHHS C YYETOM  3ajad
MPE3EHTAIlMA U OCOOCHHOCTEW ayJUTOPUU U B COOTBETCTBHHM C HHUM COCTaBJISTh
YCTHBIE ¥ MIUCbMEHHBIC TEKCTHI C MCIOJIb30BAHNEM WILTIOCTPATUBHBIX MAaTEPHAJIOB.

2) coBMecTHAasl 1eITeIbHOCTh:

MOHMMATh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYyaIbHOU
paboThl TIpU pENICHUH KOHKPETHOW OMOJOTHYECKOW MpOoOJIeMbl, 00OCHOBHIBATH
HEOOXOIMMOCTh MPUMEHEHHUS TPYMIOBBIX (POPM B3aUMOJCHCTBUS MPU PEIICHUU
MOCTaBJICHHOW yueOHOM 3a7auu;



NPUHUMATh 1I€1b COBMECTHOW JEATENbHOCTHU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS TIO0 €€ MOCTIKCHHIO: PACIIPENeIIATh POJIH, JOTOBAPUBATHCS, 00CYKIATh
MPOIIECC U Pe3yIbTaT COBMECTHOU pabOThI, YMETh 0000IIaTh MHCHHSI HECKOJIBKHIX
JIOJIE, TPOSBISATH TOTOBHOCTh  PYKOBOJIWTH,  BBINOJHATH  IMOPYYEHHS,
MOAYUHSATHCS;

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, ONPEENISITh CBOIO POJb (C
y4€TOM TPEANOYTEHU M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aUMOJCHCTBHS),
pacmpenensarTh 3aJadyd MEXKIy 4WICHaMU KOMaHIbl, Y4acTBOBaTb B TI'PYNIIOBBIX
dbopmax paboTsl (00CYXaeHUSI, 0OMEH MHEHHSMHU, MO3TOBBIC IIITYPMBbI U UHBIC);

BBITIOJIHATh CBOIO YacTh PadOThI, IOCTUTATh KAYECTBEHHOTO pe3yJibTara o
CBOEMY HAIpaBJICHUIO U KOOPAMHUPOBATH CBOU ACHCTBUS C APYTUMH WiICHaAMU
KOMaH/Ibl;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIUN TPOAYKT MO KPUTEPUSIM,
CaMOCTOSITEJIbHO chopMyTUPOBAaHHBIM y4aCTHUKaMU B3aUMO/ICUCTBUA,
CpaBHUBATh PE3YyJIbTAThI C UCXOAHOM 3a/aueil U BKJIAJ KaXKJIOTO YJieHa KOMaH]Ibl B
JIOCTUKEHUE PE3YJbTaTOB, pa3AeysITh CcPepy OTBETCTBEHHOCTH U TMPOSBIATH
TOTOBHOCTH K MPEIOCTABICHUIO OTUYETA MIEpe]] TPYIIION;

OBJIAJICTh CUCTEMOUN YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JCUCTBUM, KOTOpas
oOecrieunBaeT CGHOPMHUPOBAHHOCTh COLMATBHBIX HABBHIKOB W 3MOIMOHAIBHOTO
MHTEJIJIEKTa 00 yJarouXCsl.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISBJISITH MPOOJIEMBI JJIsl PEIICHUs] B JKU3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
UCIOJIB3Ysl OMOJIOrMYECKNE 3HAHUS;

OPUEHTHPOBAThCS B PA3IMUYHBIX  MOAXOJAX  TPUHATHUS  pEIIeHUH
(MHIWBUIYaIbHOE, IPUHATHE PEUICHHUS B TPYIIE, MPUHATHAE PEIICHUIN TPYIITION);

CaMOCTOSITENTFHO COCTaBJISATh AJITOPUTM PEIICHUs 3adadd (WM €ro 4acTh),
BbIOMpaTh CHoco0 pemeHuss y4eOHOM OHOJOrMYeckod 3ajauu ¢ y4eToM
UMEIOLINXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
[pelaracMble BapUaHThI PELICHUN;

COCTaBIIATh IUIAH JAEWCTBUN (IUIaH peanu3alii HaMEUEHHOTO airopuTMa
pellieHus1), KOPPEKTUPOBAaTh MPEAJOKEHHBI alIrOpuTM C YUETOM MOJIyYEHHUs
HOBBIX OHMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTrHY€CKOM OOBEKTE;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOUMOHAIbHbII HHTEJIEKT:

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISl, CAMOMOTHBALIMU U pedIieKcu;

JlaBaTh OLIEHKY CUTYalluH U MpeAiarath IiaH e€ N3MEHEHUS;



YYUTBIBATh KOHTEKCT U NMPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH
Opu peuieHnH Y4eOHOM OHOJOTHYEeCKOW 3aJayd, aJanTUpOBaTh pEIICHHE K
MEHSIOIIMMCS OOCTOSITENIbCTBAM;

OOBSCHATH  NPUYMHBI  JIOCTWIKEHUS  (HEAOCTM)KEHHs)  PE3yJIbTAaTOB
NESATEIbHOCTH, JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY, YMETh HAaXOAWUTh
IIO3UTUBHOE B NMPOU30ILIEANIEN CUTYAllNH;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBIIUXCS CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSM;

pa3nuyatrh, Ha3bIBaTh U YHPABIATH COOCTBEHHBIMU AMOLUSMU M SMOIMUSIMU
APYTHX,

BBISIBJISITh M @HAJIM3UPOBATH IPUUMHBI SMOLIUH;

CTaBUTb c€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMaTh MOTUBBI U HAMEpPEHUS
ApYToro,

pEeryaupoBaTh Cioco0 BBIPAXKEHUS IMOLIMI.

IlpunsiTHe ceds U APYrux

OCO3HAaHHO OTHOCHUTBCA K APYTOMY YEJIOBEKY, €70 MHEHHIO;

pU3HaBaTh CBOE MIPABO HA OLIMOKY M TaKOE e MpPaBo JAPYyroro;

OTKPBITOCTH ce0€ U APYTHM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJINPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHHUBEPCAJbHBIX YYEOHBIX PETYJISTUBHBIX JEWCTBUA,
KoTopasi oOecneunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTHU
(BHYTpEHHSISI HO3ULIMS IMYHOCTH), U ’KU3HEHHBIX HABBIKOB JIMYHOCTHU (YIpPaBICHUS
co00¥, CaMOIUCITUTIIINHBI, YCTOWYHUBOTO TTOBEJICHU).



INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3ybTaThl B 9 Kiacce

NPpU3HaKy OuoI02uyecKux 00beKmog: KUBbIX OPraHU3MOB; T€HOB U XpOMOCOM,;
KJIETOK U OpPTraHU3MOB PACTEHH, )KUBOTHBIX, TPUOOB 1 OAKTEpUi; MOMYJISIIHIA;
HKOCHCTEM U arpo3KOCUCTEM; Ouocdepbl; pacTeHUH, )KUBOTHBIX U TPUOOB CBOETO
PEruoHa;

CyYyuHoCcmo oOuono2UYecKux npoyeccos. oOMeH BCIHICCTB M IIPCBpPALICHUS SHCPIUH,
IMUTAaHNUC, ABIXaHUC, BBIACIICHNUC, TPAHCIIOPT BCIICCTB, POCT, Pa3BUTHC,
Pa3MHOKCHHC, HACICACTBCHHOCTb U UBMCHUYHNBOCTD, PCTYJLAIUA
KUBHCACATCIbHOCTH OpraHnu3Ma, pa3apaKuUMOCTh, KPYT'OBOPOT BCHICCTB U
IMPCBpAICHUA SHCPIUH B SKOCUCTCMAX,

ocobennocmu CTpOCHUA, JKUSHCACATCIbHOCTH, BBICIICH HGpBHOfI ACATCIIBHOCTHU U
ITOBCACHMA YCIIOBCKA,

cmpoeHue Ouoi02u4eckux 00vekmos. KIeToK MPOKapuoT U 3yKapuoT
(XMMHYECKHI COCTaB U CTPOCHUE); TEHOB, XPOMOCOM, JKEHCKUX U MYKCKUX TaMeET;
BHUPYCOB; OJJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB; CTPYKTYPY BUJIA U
DKOCHCTEM;

CYUWHOCMb OUONI02UYECKUX NPOYECCOos U A6NeHUll: XPaHeHus, epeaadn u
peanu3aiuy reHeTHIecKo nHpopMalium; 0OMeHa BEIIECTB U MPEeBpaIeHUs
OHEPIrUH B KJIETKE; (POTOCHHTE3a M XeMOCHHTE3a; MUTO3a U MEi03a; pa3BUTUSA
ramMeT y IIBETKOBBIX PACTCHHU M MIO3BOHOYHBIX YKMBOTHBIX; PA3MHOKCHHUS;
OTUTOIOTBOPEHMS Y IIBETKOBBIX PACTCHHI M IIO3BOHOYHBIX KUBOTHBIX;
WHIMBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3a); B3aMMOICHCTBUS TCHOB;
MCKYCCTBEHHOTO, IBUXKYIIIETO W CTAOMIN3UPYIOIETO 0TOOpa; reorpaduyeckoro u
HKOJIOTUYECKOTO BU000PA30BAHUS; BIUSHUS dJIEMEHTAPHBIX (DaKTOPOB DBOJIOIIHH
Ha TeHO(DOH TOMyJIsIIuH; (HOPMUPOBAHUS PUCTTOCOOJIECHHOCTH K CPEJIe
OOuTaHMsI; KPYyTOBOPOTA BEIIECTB M MPEBPAIICHUS SHEPTUU B IKOCHCTEMAX U
ouocdepe; sBoIIOIIUN OHOCPEPHI;

UCNOIb306aHUe COBPEMEHHBIX JOCTHKCHHUM OMOJIOTUU B CENIEKIIUN U
OnoTexHOIOTHU (TETEPO3HC, TOTUTUIOUNS, OTIaJICHHAS THOPUAN3AIHS,
TpaHCTeHe3);

COBPEMEHHYIO 6u0ﬂ02ull€CKyIO mepmurolocuro u CUMB0OJIUKY



YMETh:
HaAxooumsw.:

B TCKCTC y‘—Ie6HI/IKa OTIIMYHUTCIIbHBIC IIPU3HAKHW OCHOBHBIX CUCTCMATHYCCKHX

TPYIIIL,

B OMOJIOTMUECKHUX CIOBApPSIX U CIIPAaBOYHHUKAX 3HAUEHUS] OMOJIOTUYECKUX
TEPMHHOB;

B Pa3JUYHBIX UICTOYHUKAX (B TOM YHKCJIE C UCIOJIb30BaHUEM MH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTH) HEOOXOAMMYIO MH(OPMALIUIO O KUBBIX
OpraHu3Max; u30UpaTeIbHO OTHOCUTHCS K OMOJIOrnYeCKOr H(pOpMaIIiH,
CoJIeprKalllelicsl B CPEACTBAX MAacCOBOW MH(OpMAIUK;

00BACHAMD !

pOJIb OMOJIOTHH B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTUHbI
MHpA, B IPAKTUYECKON EATEIBHOCTH JIFOAEH U CAMOI0 YYEHUKA,;

POJCTBO, OOLTHOCTh IPOUCXOXKICHHUS U IBOJIIOLUIO PACTEHUH U )KUBOTHBIX (Ha
PUMEPE COMOCTABICHUS OTACIBHBIX TPYIM); POJIb PA3IMYHBIX OPraHU3MOB B
YKU3HH Y€JIOBEKa U COOCTBEHHOM AESTENbHOCTH;

3aMMOCBSI3H OPTaHU3MOB M OKPYIKAIOIIEH Cpebl; POiIbh OMOIOTUIECKOTO
pazHooOpa3usi B COXpaHEHUH Orochephl; HEOOXOAMMOCTD 3aIlUThI OKPYKAIOIIEH
CpeIbl;

POJICTBO YeJIOBEKA C MJIEKOMTUTAIOIIMMHU KUBOTHBIMHU, MECTO U POJIb YEJIOBEKA B
PUPOJE; B3AUMOCBSI3U YEJIOBEKA U OKPYKaIOLIEH CpeJibl; 3aBUCUMOCTb
COOCTBEHHOI'O 3/I0POBbSI OT COCTOSIHUSI OKPYXAIOLIEH Cpeibl; TPUUUHbI
HACJIEICTBEHHOCTU ¥ U3MEHUYHUBOCTH, IIPOSIBIICHNUS HACJIEJICTBEHHBIX 3a00I€BaHMUIA,
UMMYHUTETA Y YEJIOBEKA; POJIb TOPMOHOB U BUTAMUHOB B OPTaHU3ME;

I’lpOGO()Ml’I’lb npocmole buo02cUYeCcKUe UCCICO0B8AHUSL:

CTaBUTh OMOJIOTUYECKHE IKCIIEPUMEHTBI, OTIUCHIBATh U OOBSICHATH PE3yJIbTAThI
OIBITOB; HAOJIIOAATH 32 POCTOM M PA3BUTHEM PACTEHUM U KUBOTHBIX, TOBEACHUEM
JKABOTHBIX, CE30HHBIMA U3MEHEHUSIMU B IIPUPOJIC; paCCMAaTPUBATh HA TOTOBBIX
MUKpOIIpenaparax 1 OnuChIBaTh OUOIOrHYeCKre 0OBEKTHI,

0 pe3yJbTaTaM HaOJIIOICHUI paclo3HaBaTh M OMUCHIBATH HA TAOJIMIIaX OCHOBHBIE
YaCcTU U OPraHOUbI KJIETKU, OPTaHbl U CUCTEMbI OPTaHOB YEI0BEKA; HA )KUBBIX



00BeKTax M TaOJIMITaX OPTaHbl IBETKOBOTO PACTCHHUSI, OPTAHBI U CUCTEMBI OPTaHOB
KUBOTHBIX, PACTCHUS Pa3HBIX OT/IEIIOB, JKUBOTHBIX OT/ACIBHBIX THIIOB U KJIACCOB;
HanboJee pacpoCcTpaHEHHBIE PACTEHUS M JKHBOTHBIX CBOCH MECTHOCTH,
KYJIbTYPHBIE pACTEHHS M TOMAIITHUX KUBOTHBIX, ChEIOOHBIE U STOBUTHIC TPUOHI,
OTTaCHBIC IS YEJIOBEKA PACTCHHS M )KUBOTHBIE; BBISBIISITH N3MECHUUBOCTD
OpraHU3MOB, TIPUCTIOCOOJICHIE OPTAHU3MOB K Cpeic OOMTaHUS, TUIIBI
B3aMMOJICUCTBUS TIOMYJISAIIUN Pa3HBIX BHIOB B YKOCHCTEME;

CpaBHUBATH OMOJIOTHYECKHIE OOBEKTHI (KJICTKH, TKAHU, OPTAHBI U CUCTEMBI
OpTraHOB, OPTAaHU3MBI, TIPEACTABUTENCH OTACIBHBIX CHCTEMATHUYECCKUX TPYIIIT) U
JieaTh BBIBOJIBI HA OCHOBE CPaBHEHUS; OMIPEACIATh MPUHAIC)KHOCTh
OMOJOTNYECKUX OOBEKTOB K OINPEACICHHON CUCTEMATUYECKOM TPpyIINe
(xnaccudukarms);

AHAJIIM3UPOBATHE U OLICHUBATH BJIMAHHC (1)aKTOpOB OprH(anmeﬁ CpCabI, (1)aKTOpOB
PHCKaA Ha 3J0POBLC, HOCJ'IGI[CTBI/Iﬁ ACATCIBHOCTH YCJIOBCKA B OKOCHUCTCMaAX,
COOCTBEHHBIX IIOCTYIIKOB Ha JXUBBIC OPTaHHU3MbI U SKOCUCTCMBI,

HCIIOJIb30BaTh MIPUOOPETCHHBIC 3HAHUS M YMEHHS B MPAKTUICCKON JIEATCIIBHOCTH
OBCEITHEBHOMN KU3HU JIJIS:

coOtoIeHUs Mep MPODUIAKTHKN 3a00JI€BaHU, BBI3BIBAEMBIX PACTCHHSIMH,
YKUBOTHBIMH, OAKTEpUAMH, TPUOaMU U BUpycamMu; TPO(PHIaKTUKYA TPAaBMATU3MA,
ctpeccoB, BUU-unbekimm, BpeIHbIX MPUBBIYEK (KypEHHE, aTKOTOJIU3M,
HApKOMAaHUs1), HApYIICHUS] OCAHKH, 3pEHUS, ClIyXa, UHPEKIUOHHBIX U TPOCTYAHBIX
3a00JIEBaHUI;

OKa3aHus MepBOM MOMOIIY MTPHU OTPABICHUH SITOBUTBIMU IpUOaMU, paCTCHUSIMH,
yKycax >KUBOTHBIX; MPU MPOCTYAHBIX 3a00JIEBAHUX, 0KOTaX, 0OMOPOXKEHUSIX,
TpaBMax, CIIACEHUN YTOMAIOLIETO;

paIrMoHAIbHON OpraHU3alUK TPYJIa U OTIbIXa, COOJIOICHUS MTPABUJT TIOBEACHUS B
OKPYKAIOIIEH CPELE;

BBIPAIIUBAHUS ¥ Pa3MHOKEHUSI KYJIbTYPHBIX PACTEHUN U JOMAITHUX JKUBOTHBIX,
yXO0/1a 32 HUMHU,;

IpOBE/IEHUS HAOIIOIEHHUH 32 COCTOSIHUEM COOCTBEHHOI'O OpraHN3Ma.



HOYPOYHOE IINTAHUPOBAHUE
9 KIIACC

KoJ-
BO

Ne | Tema ypoka

I[EHTEJILHOCTL Yyamuxcs

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE PeCYpPChI

1 Brenenue. llenn u 3agaun kypca | 1
«buomorus o0ume

3aKOHOMEPHOCTI)

2 | MHorooGpasue KHBOrO MHUpA. 1
YpOBHM OpraHM3aluy KUBBIX
OpraHHU3MOB.

3 | OTMunTeIbHBIC TPU3HAKH 1

JKMBOW MaTEpHUH.

PackpbIBaTh cozepkaHle TEPMUHOB U
MOHATHI: cucTeMa, OMOJIOTHYECKas CUCTEMA,
3JIEMEHTBI CUCTEMBI, CTPYKTYpa OMOCUCTEMBI,
CBOICTBA JKUBBIX CHCTEM, OOMEH BEIECTB,
pasMHOXKEHUE, pOCT, pa3BUTHE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb,
pa3ipakuMoOCTh, SHEPrO3aBUCUMOCTh, YPOBHH
OpraHu3aly KU3HU (OMOCUCTEM).
XapakTepu30BaTh MPUHIMIIBI OPraHU3ALUU
OMOCUCTEM: OTKPBITOCTH, BHICOKAS
YIOPSIOYEHHOCTb, CAMOPETYJIALHNS,
uepapxuuHocTh. [lepeuncnsrs
YHUBEPCAJIbHbIE CBOMCTBA KHUBOT0: €IMHCTBO
XUMHYECKOT'0 COCTaBa, Pa3ApaKMMOCTh,
JIBIDKEHUE, TOMEO0CTa3, pOCT U pa3BUTHE,
HACJIEICTBEHHOCTh, N3MEHYMBOCTD, BOJIIOLIUS
(mpucnocobyieHNe K U3MEHSIOIIUMCS
ycnoBusiM). [IpuBoanuTh npuMepsl OMocucTEM
Pa3sHOro YpOBHS OpraHU3alM U CpaBHUBATh
MIPOSIBJICHUS] CBOMCTB KUBOTO Ha Pa3HBIX
YPOBHSIX. XapaKTepU30BaTh OCHOBHbBIE
IPOIIECCHI, IPOTEKAOIIUE B OMOCUCTEMAX:
0OMEH BElIEeCTB U MPEBpaleHIE SHEPTUH,
CaMOBOCITPOU3BEICHNE, CAMOPETYJISALIUSA,
paszsutue. Co0moaaTh mpaBuiia OEpe’KHOTO
OTHOIIEHHSI K XKUBOW IPUPOJIE.

https://resh.edu.ru/subject/lesson/1583/start/

4 Xumuueckas opraHu3anus 1
kieTku. Heopranmueckne
BEIIIECTBA, BXOAIINE B COCTaB

PackpeiBath conepxanue TEPMUHOB U
MOHSTHH: 3JIEMEHTHI-ONOreHEI,
MAaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI,

https://resh.edu.ru/subject/lesson/1583/start/
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KIICTKH.

MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa BOBI KaK
JTUTIONE, BOJIOPOJIHBIE CBSI3U; THIPO(DUIBHBIC U
ruApooOHBIC BEIIECTBA.

Jloka3bIBaTh €JMHCTBO JIEMEHTHOT'O COCTaBa
KaK OJIHO U3 CBOMCTB )XHMBOTO. PactipenensTh
XUMHYECKHE JIEMEHTBI [0 TPYIaM B
3aBUCUMOCTH OT KOJIMYECTBEHHOTO
MIPEJICTAaBUTEIIBCTBA B OPTraHU3ME;

XapaKTEPHU30BaTh POJIb OTACIBbHBIX 3JICMCHTOB.

BBISBIATH CBSI3b MEX1y COCTaBOM, CTPOEHUEM
MOJIEKYJIbl XUMHUYECKOTO COEIMHEHUS U €T0
(YHKIMSMU B KJIETKE.

OpraHI/I‘leCKI/IC BCIICCTBA. benku
n HYKJIGI/IHOBI)IG KHCJIOTHI.

PackpeiBaTh conep)kaHie TEPMHHOB U
MOHATHUI: OCJIKH, TIOJTMMEPHI, MOHOMEPHI,
AMHHOKHCIIOTHI, IETITUIHAS CBA3b,
MOJIUIIETITH/L, ICHATYpalusi. XapaKTepru30BaTh
OeNKH KaK KJ1acC OPraHMYeCKUX COCTUHEHHIA;
KJIacCU(UIIUPOBATH UX MO CTPOCHUIO
(rnoOynsipHble U GUOPHILISIpHBIE OENKH),
MEPEYHCISITh U XapaKTepPU30BaTh PYHKIIUU
0enkoB

https://resh.edu.ru/subject/lesson/1585/start/

https://resh.edu.ru/subject/lesson/1586/start/

VYrieBonnl B JIMuael.

PackpsIBaTh coaep:kaHre TEPMUHOB U
MOHSATHI: YTJIEBOJIbI, MOHOCAXapH/IbI,
Jcaxapu Ibl, MOJUcaxapuIbl, TII0K03a,
pubo3a, n1e3okcuprbo3a, caxaposa, JIaKTo3a,
MaJIbT03a, IeJITF0I03a (KiIeTyaTKa), Kpaxmal,
TJIMKOT€H; JINTTHIBI, TPUTITHIIEPUIBI (KHUPBI,
macia), hochHOIUITHIBI, CTEPOUIHI.
XapakTepr30BaTh yIIIEBOIBI, TUITHIbI KaK
KJIACC OPraHUYECKUX COCAUHEHHI.
KiaccuduiiupoBats yrieBoabl U JTUIHIBI 110
CTPOEHHIO; IEPEUUCIIATh (QYHKIIUHU YTIIIEBOJOB
U JIUIHIOB.

https://resh.edu.ru/subject/lesson/1584/start/

[Tmactrnueckuii oOMeH.

PackpsIBaTh conepkaHne TEPMUHOB U

https://resh.edu.ru/subject/lesson/2214/start/
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Buocunres Oenka.

MOHSATHUI: T€H, TCHETUYECKUHN KOJI, MAaTPUYHbIN
CHHTE3, TPAHCKPHUIIIHS, prOocoma,

LHEHTpaAJIbHAA 10rMa, MOJICKYJIApHas OuoJorus.

OnpenensaTb CBOWCTBAa TEHETUYECKOTO KOJIa
(TPUIIETHOCTb, OTHO3HAYHOCTD,
BBIPO’KJIEHHOCTb, YHUBEPCAIbHOCTD,
HENEPEKPhIBAEMOCTh, HEPEPHIBHOCTD ).

ITnacruueckuii oOMeH.
T'enetnyeckuii Kox.

PackpbIBaTh conepkaHue TEPMUHOB U
MOHSTHI: 1€30KCUPHUOOHYKIIEHHOBAS KUCIIOTA
(AHK), pubonyxiennoBas kuciota (PHK),
HYKJICOTH/]I, TOTUHYKIICOTHIHAS LI
(TTOJIMHYKIICOTHT), KOMIUIEMEHTAPHOCTh,
¢byukun JJHK (xpanenue u nepenaya
HacJeIcTBeHHON nH(popmarun); Buasl PHK
(vHpOpMAaIIMOHHASI, TPAHCTIOPTHAS,
pubdocomanbHas); aneHo3uHTpudocdar
(AT®), makpospruueckasi CBs3b.
XapakTepu3nupoBaTh HYKICHHOBBIC KUCIOTHI
KaK XMMHUYECKHE COEJUHEHUSI 1 HOCUTENN
HaCJIEICTBEHHOW NH(OPMALIUH.

OTmeuaTbh 0COOEHHOCTH CTPOEHUS MOJIEKYJI
HykienHoBbIX kuciot (JHK, PHK) u AT®.
Cxemarnyecku n300paxkaTb CTpOEHHE
HYKJICOTHIOB, MOJIEKYJI HYKJIIEMHOBBIX KUCIIOT,
ATO.

https://resh.edu.ru/subject/lesson/2214/start/

DHepreTUYecKuii 0OMeH

OnuceIBaTh TANbl YHEPrETUYECKOTO OOMEHA
(TOArOTOBUTENBHBIHN, OECKUCIOPOAHBIH,
KHCJIOPOJIHBII) U CPaBHUBATH UX MEXKIY
coboif. XapakTepu30BaTh peakluu TIIMKOJIHN3a,
Opo’KeHUsl, KJIETOYHOIO JAbIXaHMUsI; BHISBISATH
IIPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXY
[JIMKOJIM30M, KJIIETOUHBIM JIbIXaHUEM U
cunTe30M Monekyl AT®. CpaBHuBaTh

7 (PEKTUBHOCTH OECKUCIOPOTHOTO U

https://resh.edu.ru/subject/lesson/2486/start/
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KHUCJIOPpOAHOI'O 3TAIIOB.

10

CnoocoObI ITUTAaHUSA KUBBIX
OpPraHHU3MOB.

11

dorocunres.

OnuceiBaTh (HOTOCUHTES, TIPOIIECCHI,
MPOTEKAIOIIKEe B CBETOBOM U TEMHOBOII (paze.
BEISBISTE MPUYMHHO-CIICICTBEHHBIC CBS3H
MEX]1y MOTJIOIIEHNEM COJTHEUHOM HEePTUn
XJIOpOUILTIOM U CHHTE30M Mosiekyn ATO.
CpaBHUBATh UCXOAHbBIC BEIIECTBA, KOHEUHBIE
MPOYKTHI M YCIIOBUS MTPOTEKAHUS PEAKITUI
CBETOBOM U TEMHOBOH (a3bl (poTOCUHTE3A;
CpaBHuBaTh (POTOCUHTE3 U XEMOCHHTE3.
OuenuBath 3Ha4eHne HOTOCHHTE3A U
XEMOCHHTE3a I KU3HU Ha 3emiie

https://resh.edu.ru/subject/lesson/1590/start/

12

OOwMii 11aH CTPOEHUS KIETKH.
[IpokapuoTnueckas Kierka.

PackpbIBaTh cosepkaHle TEPMUHOB U
MOHATHI: KIIETKH (9yKapHOTHYECKas,
IpOoKapuoTHYECKas), MIa3MaThuyecKast
MeMOpaHa (11a3ManiemMma), TIIMKOKAIUKC,
TPAaHCHOPT BELIECTB (MTaCCUBHBIN, aKTUBHBIN),
9HI0IUTO3 ((haronuTo3, MUHOIUTO3),
HK30IIMTO3, KIIETOYHAs CTeHKA, HYKJICOU .
CpaBHUBATh MEXly COOOH IYKApUOTUUYECKUE U
POKapUOTUYECKHE KIETKH; OTMEYaTh
CXOJICTBO Y Pa3NIN4Ms B CTPOSHUH KIIETOK
OakTepHii, >)KUBOTHBIX, pACTEHUH U I'pHOOB.

https://resh.edu.ru/subject/lesson/1587/start/

13

DykapuoTHYecKasl KJIEeTKa.
[MuTormmazma.

14

DykapuoTndeckas Kietka. Sapo.

PackpriBath copepkaHue TEPMUHOB U
MOHATHI: UTOILIa3Ma, OPraHOU/IBI,
sHaoIIasmaTnueckas cethb (I11C), anmapar
I"onbaku, TM30COMBI, BAKyOJlb, MUTOXOHAPUH,
IIaCTUBI (XJIOPOIIACTHI, XPOMOILIACTHI,
JIeUKOIUIACThl), pHOOCOMBI, MUKPOTPYOOUKH,
KJIETOYHBIN LEHTP (LIEHTPOCOMA), PECHUUKH,
KTYTUKH, BKIIIOUEHUS, PO, AaepHas
0007109Ka, KapuoIla3Ma, XpPOMATHH,
AJIPBILIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHUE YYKAPUOTUIECKON

https://resh.edu.ru/subject/lesson/1588/start/
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KJIETKH 10 U300pakeHUsIM U Ha
MUKpoIlpenaparax;

15

Henenune kaeTku. MuTos.

PackpbIBaTh coziepkaHue TEPMUHOB U
MIOHSITHIA: KIIETOUHBIN IUKJI, HHTEepda3a,
penyIIMKaIus, XpoMocoMa, KapuOTHII,
TaIyIOUIHBIN, TUILUIOUAHBIA XPOMOCOMHBIN
Ha0op, XpOMaTH/Ibl; MUTO3 €0 CTa/INU:
npodasa, meradasza, anadasa, renodasa.
OnuceIBaTh KU3HEHHBIN LUK KIETKY;
NEPEYHCIATh U XapaKTePU30BaTh MEPHOIBI
KJIETOYHOT'O LIMKJIa, CPABHUBATb UX MEXKIY
co00i1. OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHOTHIIOB OPraHU3MOB, CPAaBHUBATh
XpOMOCOMHBIE HAaOOpHI KIeTOK. CpaBHUBATH
cTaguu MuTo3a. Paznuuars Ha
MHUKpOIpernaparax ¥ pucyHKax CTaJuu
MUTO32a. PackpbIBaTh OMOJIOTHYECKUNA CMBICIT
MHUTO3a.

https://resh.edu.ru/subject/lesson/2483/start/

16

Krnerounas Teopus cTpoeHus
opranu3moB. Bupycsl.

PackpbIBaTh cosiepkaHle TEPMUHOB U
MOHATHI: BUPYC, BUPYCOJIOTHS, KAIICH]I,
Oaktepuodar, BUpyc UMMYHOIeUIIUTA
yenoBeka (BUY), oHKOreHHbIE BUPYCHI.
XapakTepHu30BaTh BUPYCHI KaK HEKJIETOUHYIO
bopMy KHU3HH; 0COOEHHOCTH CTPOSHHS U
KHU3HEIEATEIIbHOCTH BUPYCOB.

OnwuceIBaTh KU3HEHHBIH ITUKIT BUPYCOB
UMMYHOJIe(HIINTA YETO0BEKa; pa3InyaTh HA
pucynkax BTM ((Bupyc TabayHOI MO3auKH),
6aktepuodar, BUU. O60CcHOBBIBATH U
coOiroaaTh Mepbl TPOUIaKTUKN
pacrpocTpaHeHHs BUPYCHBIX 3a00JeBaHUN
(pecrimpaTopHBbIe, KETYA0YHO "KUIIICYHbIE,
kieneBoi sHnedanut, BUU-undexuus).

https://resh.edu.ru/subject/lesson/2114/start/

https://resh.edu.ru/subject/lesson/2114/start/

17

Ypoxk-3a4eT no reme
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«CTpyKTypHasi OpraHu3alus
KUBBIX OPTAHU3MOB)

18

PazMHoOxeHue 1 pa3BUTHE
JKUBBIX OPraHu3MoOB. becnomnoe
pa3sMHOXKEHUE.

19

ITonoBoe pa3zMHOXEHUE.
Pa3Butue nosoBbIX KJIETOK.

PackpeiBaTh cojiepkaHHe TEPMHHOB U
MIOHSITHIA: pa3MHOKEHHUE, KJIOH, TIOJIOBBIE
KJIETKH (TaMeThl), SIMIIEKIIeTKA, CIICPMAaTO30M/I,
3UI0Ta, JeJICHUE HAJBOE, IOYKOBAHME,
cropyJisius, pparMeHTaIMsl, BEreTATHBHOE
pa3MHOXKEHHE, CCMEHHOE Pa3MHOXKCHHE,
OIBUICHHE, JBOMHOE OILUIOJ0TBOPEHHE,
[IOJIOBBIE JKEJIE3BI, CEMEHHNKH, SIMYHUKH,
OILIOJIOTBOPEHHE (HApYKHOE, BHYTPEHHEE).
XapakTepu30BaTh 0COOCHHOCTH U 3HAYCHUE
0ecI10JI0ro U MOJIOBOI'0 CIIOCO00B
Pa3MHOXKEHUSI.

Bh1iensaTh BB OECIIONIOr0 Pa3sMHOKCHHUS;
BBISIBJISITH B3aUMOCBSI3U MEXy (opmamu u
croco0amMu pa3MHOXKECHHUS, U UX
OMOJIOTMYECKUM 3HAUCHHEM.

Brnaznets mpuémamu BereTaTUBHOTO
pPa3MHOXKEHUS KYJIBTYPHBIX pacTeHH (Ha
npuMepe KOMHATHBIX).

XapakTepu30BaTh MOJIOBBIC KIICTKHU:
SIUIIEKIIETKH, CTIEPMATO30U/IbI; BBISBIISTh
0COOEHHOCTH MX CTPOCHHSI.

https://resh.edu.ru/subject/lesson/2483/start/

https://resh.edu.ru/subject/lesson/2484/main/

20

OMOpHOHAIBHBIN Tepros
pa3BUTHUS

21

[TocTamMOprOHATBHBIN TIEPUOT
pa3BUTHSL.

PackpbIBaTh cosiepkaHle TEPMUHOB U
MOHSTHUI: OHTOT€HE3, SMOPUOTeHE3, 3UT0Ta,
npobieHue, O1acToMepsl, MOpyJia, OacTysa,
Onacrolens, racTpynia, HeMpysa, OpraHoreHes;
3apO/IbIIIEBbIE JTUCTKU: IKTOJEpMa,
Me30]IepMa, SHTOJIEpMa;

noCcTAMOPHOHANIBHOE Pa3BUTHE: NIPSIMOE U
HemnpsMoe (JINTYNHOYHOE); MeTaMop o3,
Meracrnopa, MUKpOCIopa, MbUIbLIEBOE 3€PHO,
CIIEPMUH, 3apOJIBIIIEBBIN MEIIOK, TBOMHOE

https://resh.edu.ru/subject/lesson/2213/start/
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OILJIOIOTBOPEHUE.

OnpenensaTs STarbl SMOPUOHATBHOTO
pa3BUTHA XOPAOBBIX HA CXE€Max U MperapaTax
Y OITUCBHIBATH MPOLECCHI, TPOUCXOIAIINE HA
Kax7oM sTane. CpaBHUBATH MEPUOIbI
OHTOTEHE3a; MPSMOE 1 HEMPSAMOE
(JIMYUHOYHOE) TOCTIMOPHOHAIBHOE PA3BHUTHE,
3apOBIIIN YEJIOBEKA U IPYTUX XOPAOBBIX.
OOBsICHIATH OMOJIOTUYECKOE 3HAUYCHUE
pa3BUTHS ¢ MeTaMOp(O30M; OTPHULIATEILHOE
BIIUSTHUE aJIKOTOJIsl, HUKOTUHA U IPYTHX
TEpaTOTeHHBIX ()aKTOPOB HA PA3BUTHE
3apo/IbIllia YeJIOBEKa.

OnuceIBaTh MpoLecc ABOWHOTO
OIJIOIOTBOPEHUS Y IIBETKOBBIX PACTCHUH.

22

OCHOBHBIE TTOHSITUS T'€HETUKH.

PackpeiBath coziepkanre TEPMUHOB U
MOHATHUI: T€H, TEHOM, TeHOTHII, ()EHOTHII,
XPOMOCOMBI, aJUICJIbHBIC TeHBI (AJIEIH),
TOMO3UI0Ta, TETEPO3UTOTA, TOMUHAHTHBIN
npu3HaK (TeH), pelieCCUBHbBIN MPU3HAK (I€H),
qrcTas JUHUS, THOPUIL.

[Tepeuncnars U XapakTepru30BaTh METOIbI
TeHETUKH: THOPUIOTOTUIECKHH,
IUTOT€HETHYECKUM, MOJIEKYJIIPHO-
TEHETUYECKUI; JTOMUHAHTHBIE U PELIECCUBHBIE
MPU3HAKU PACTEHUN U JKUBOTHBIX.
ITonp30BaTbCs TEHETUYECKON TEPMUHOIOTHEN
M CUMBOJIMKOM TSI 3aIIICH T€HOTHITHYCCKHUX
CXEM CKPEIIMBAHUSL.

https://resh.edu.ru/subject/lesson/2482/start/

23

I'uOpunonornueckuit MeTO
M3Y4EHHUs HACJIEICTBEHHBIX
pu3HaKoB. I1epBsIii 3aKk0H
Menpens.

PackpsIBaTh conepkaHne TEPMUHOB U
MOHSITHI: MOHOTHOPUIHOE CKPEIIUBaHUE,
(beHoTUnnYeCKue TpyIIbl,
TUOPUIOTOTHYECKHI METO/T, YUCThIC TUHUH,
JIOMUHUPOBAHHUE TEHOB (TTOJIHOE, HEMOJIHOE),




pacIIeTUIeHHE B IOTOMCTBE.

OrnuceiBaTh METOAUKY MpoBeaeHus .
MeHienem OIBITOB 10 U3YYEHHUIO
HACJIeJI0BAHUS OJIHOM Mapbl MIPU3HAKOB Yy
ropoxa IoCeBHOTO.

PackpbIBaTh cojiep:kanne 3aKOHOB
eAMHO00pa3us THOPUIOB TIEPBOTO TTOKOJICHHS
1 3aKkoHa paciierieHusi. OOBSCHATH TUIIOTE3Y
YHUCTOTHI FaMeET. 3alHChIBAaTh CXEMBI
MOHOTUOPUAHOTO CKPEIIUBaHUs, OOBACHSTH
€ro IIUTOJIOTMYECKHUE OCHOBBI U PEIlIaTh
TeHETUYECKHUE 33]1a4i HAa MOHOTHOPUIHOE
CKpCIIUBaHHE.

24

Bropoii 3akon Mennens. 3akoH
Y4aCTOTHI FaMeT.

25

Tpernii 3akoH MeHnaens.

AHaJ'II/I3I/Ipy10H_[ee CKpCHINBAHUC.

26

Pemrenne reneTnyecknx 3agay
Ha 3aKOHBI MeHaes.

PackpeiBath coziepkanne TEPMUHOB U
MOHATUI: TUTHOPUIHOE CKPEIIUBAHUE,
aHaju3upyroliee ckpemuBanue. OnuchBaTh
onbITel ['. MeHzens no u3y4eHuto
HACJICIOBAHUS JBYX Map NPU3HAKOB Y Topoxa
IIOCEBHOTO. PackpeIBaTh coliepKaHue 3aKOHA
HE3aBHCUMOI0 HACJIeI0BaHUS IMPU3HAKOB.
[IpuMeHATh MaTEMaTUYECKUI pacyuer ¢
MOMOIIBIO METO/a TEPEMHOKEHUS
BEPOSATHOCTEMN U 3aIIUCh C MIOMOILIBIO
(hEHOTUTTUYECKUX PAJTUKAIOB PACIICTICHUS
MPU3HAKOB y TOTOMKOB 110 (PEHOTHITY U
TE€HOTHITY.

3anuchBaTh CXEMbI TUTHOPHIHOTO
CKpEITUBaHUsI, OOBICHATH €ro
LUTOJIOTUYECKUE OCHOBBI U PEILATh
TEHETUYECKUE 3a/1a4l Ha JUTHOPUIHOE
CKpEIMBaHMUE.

27

CLerIeHHOE HaclIeq0BaHue
TE€HOB.

PackpsIBaTh conepkaHne TEPMUHOB U
MOHATUI: CLEIJIEHHOE HACJIEJOBAaHUE
MIPU3HAKOB, pEKOMOMHAIINS T€HOB,




IEeHETUYECKUE KapThl XPOMOCOM, MOPIaHHIA.
Ha3biBaTh OCHOBHBIE TIOJIOKECHUS
XPOMOCOMHOM T€OpHHU HACJIEACTBEHHOCTH T.
Moprana; packpbIBaTh coaepxanue padotst T.
Moprasa 1o cuenjaeHHOMY HacJIeI0BaHUIO
T€HOB Y IIPUYMHBI HAPYLICHUS CUECIUICHUS
MEXly T€eHaMU. 3alUChIBATH CXEMBbI
CKPELMBAHUS IIPU CLEIIJIEHHOM
HacJIe/I0BaHUH, OOBSICHATh IPUYHHBI
PEKOMOMHALIUY T€HOB, OIIPENIEIATh YHUCIIO
TPy CUEIUIEHUS T€HOB; PEIIaTh
TEHETUYCCKHUE 3a7a4U Ha CLEIIJICHHOE
HacJICJOBAHUE.

28

T'eneTuka noina.

29

Pemenue 3agau

30

Pemenue 3agau

PackpeiBath coziepkanne TEPMUHOB U
MOHSTHI: XPOMOCOMHBIIM HAOOP, ayTOCOMBI,
MIOJIOBBIE XPOMOCOMBI, TOMOTaMETHBII MOJI,
reTeporaMeTHBIN 10J1, CLETUICHHOE C TTOJIOM
HACJICIOBAHUE TPU3HAKOB.

OOBSICHATH IIUTOJIOTHYECKHE OCHOBEI
XPOMOCOMHOT'O MEXaHU3Ma OINPEICIICHUS Toa
y pa3IM4YHbIX Opranu3MoB. CpaBHUBATh
3aKOHOMEPHOCTH HacJIeI0BaHUs MPU3HAKOB,
CIICTIJICHHBIX U HE CLEIJICHHBIX C MOJIOM.
Pematr renmeTndeckue 3a7aum Ha
HaclJIeJIOBaHUE CIEIIJICHHBIX C IT0JIOM
MIPU3HAKOB.

31

3aKOHOMEPHOCTH
n3MeHunBoCcTH. HaciencrBenHas
H3MCHYHUBOCTb.

PackpbIBaTh cOnep:KaHUE TEPMUHOB U
MOHATUI: N3MEHYMBOCTbD, HACIIEICTBEHHAS
U3MEHYMBOCTb, HEHACIIEICTBEHHAS
M3MEHYUBOCTb, MOAU(DUKAIIIOHHAS
U3MEHYMBOCTb, BADUALIMOHHBIN Psijl, BADUAHTA,
BapHallMOHHAs KpUBas, PU3HAK, HOpMa
peakuyu, KOJIMYECTBEHHBIE U KAYECTBEHHBIE
npusHaku. Kinaccuduumponats BUJIbI




M3MEHYMBOCTH U BBIABIATH UX. [lepeuncniats
CBOMCTBa MOAM(PUKAITMOHHON N3MEHYHBOCTH U
OO0BSACHATH €€ 3HAUCHHUE /Il OPTaHU3MOB.
PaznuyaTh KOJIMYECTBEHHBIE U KAYECTBEHHBIE
MIPU3HAKU; CTPOUTh BApUALIMOHHBIN P,
BAPHUAIMOHHYIO KPUBYIO, BBIUHCIISITH CPEHEE
3HAYEHHE NIPU3HAKA.

32 | Myranuu. Tunsl MmyTanuii. PackpsIBaTh conep:kaHue TEPMUHOB U
MOHSTHIA: U3MEHUYNBOCTbD, HACJICICTBEHHAS
U3MCHYMBOCTh, HCHACIICICTBCHHAS
33 | deHoTHIIMYECKAS HM3MEHYUBOCTD, MOIU(DHUKAIIMOHHAS
HU3MCHYUBOCTbD. W3MEHUYUBOCTbD, BAPUAIIMOHHBIN Psi/l, BAPHAHTA,
BapHallMOHHAs KpUBasi, PU3HAK, HOpMa
PEaKIuu, KOJMICCTBCHHBIC U KAYSCTBCHHBIC
34 | BrisBIICHHE U3MEHYHUBOCTH npusHaku. KnaccuduumupoBaTs BUIIbI
OPraHM3MOB. W3MEHUYUBOCTH U BBISIBISITH UX. [lepeuncnsaTh
CBOMCTBA MOAM(PUKAITMOHHON U3MEHYMBOCTH 1
OOBSCHATH €€ 3HAUYCHUE JIJIST OPTAHU3MOB.
Paznuyarh KOJTMYECTBEHHBIE M KAYECTBEHHBIE
MIPU3HAKW; CTPOUTH BAPUAITMOHHBIHN Ps/I,
BapHAIIMOHHYIO KPUBYIO, BEIUUCIISTH CPETHEE
3HAYCHUE NMPU3HAKA.
35 | Ob6obmeHue no Teme
«3MEeHYnBOCTH
36 | Cenexnus. 3agaun CEIEKINH. PackpeiBath copepikaHne TEPMHUHOB U https://resh.edu.ru/subject/lesson/2211/start/
TIOHSITHIA: CEJICKIUs, COPT, TIOPOJIa, IIITaMM,
JIOMECTUKAIINS, WIH OJIOMAIlIHUBAHUE, IICHTPHI
MHOT000PA3Ms ¥ MPOUCXOKIACHHS KYIbTYPHBIX
37 | Lentpsl MHOTOOOpa3us u pacTeHui U )KMBOTHBIX, THOpUAN3ALINS,

MIPOUCXO0XKICHHS KYJIbTYPHBIX
pacTeHui.

UCKyCCTBEHHBIN 0TOOp. Ha3piBath 1
CpPaBHUBATH OCHOBHBIE 3TAllbl PA3BUTHS
CEJICKIIH.

N3narate yuenune H. . BaBuiiosa o nieHTpax
IIPOMCXO0KJICHHSI KYJIbTYPHBIX PACTCHMIA;



https://resh.edu.ru/subject/lesson/2211/start/

pa3nuyaTh HEHTPHI HA KapTe MHUpPA, CBSI3bIBATh
UX MECTOIOJIOKEHUE C OUaraMu
BO3HHMKHOBEHUS JPEBHEHUIINX IUBHIN3ALN.
CpaBHUBATh COpTa KyJIbTYpPHBIX PacTEHUM,
HOPO/IBI IOMAITHUX KMBOTHBIX U X JTUKUX
npenkoB. OneHuBaTh poJib CENEKIUU B
o0ecIieueHnH POJOBOILCTBEHHOM
0€3011aCHOCTH YEJIOBEYECTBA

38

MeTo/ibl CeNeKIur PaCTeHU 1
JKUBOTHBIX.

PackpbIBaTh conepkaHue TEPMUHOB U
MOHSATHI: HCKYCCTBEHHBIN 0TOOP, MacCOBBII
0TOOp, MHAUBHUIYANBHBIN 0TOOD, SKCTEPHED,
OJIM3KOPOJICTBEHHOE CKpPEIIMBAHUE, YUCTAs
JIMHUSA, TETEPO3UC, HEPOJICTBEHHOE
CKpEIIMBaHKE, UCKYCCTBEHHBIN MyTareHes,
nonuruionsl. CpaBHUBATH (OPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOro 1
WHAUBUAYAIBHOTO), BUJIbI THOPUIN3AIIUU
(6ITM3KOPOJCTBEHHOM M OTJAJICHHOM),
CIocoObI OMyYEHUs TTOTUTLIONIOB.
[TpuBOAMTE IPUMEPHI JOCTHKEHUN CEJIEKIIUN
pacTeHUM U )KUBOTHBIX.

https://resh.edu.ru/subject/lesson/2211/start/

39

Cenexuus MUKpPOOPTraHU3MOB.

PackpriBath copepkaHue TEPMUHOB U
HNOHATHUI: OMOTEXHOJIOTHS, KIIETOYHAs
WHXXEHepUsl, TeHHas NHXKEHEepHs,
KJIIOHUPOBAaHHE, TPAHCTEHHBIE OPTaHU3MBI,
I'MO (renernyecku MOIU(GUIUPOBAHHBIE
OpraHu3Mel). XapakTepu30BaTh
OMOTEXHOJIOTHIO KaK OTpacib POU3BOJCTBA,
OCHOBHBIE JTOCTH)KEHUSI ONOTEXHOJIOTHUH B
00J1aCTH MPOMBIIUIEHHOCTH, CEIbCKOT0
XO03511ICTBa ¥ MEAMLIMHBI.

[lepeuncnars U XxapakTepu30BaTh OCHOBHbBIE
METO/BI U JOCTHKEHUS] OMONHIKEHEPUH.
OO0cy)aaTh HKOJIOTUYECKUE M ITUYECKUE

https://resh.edu.ru/subject/lesson/2211/start/



https://resh.edu.ru/subject/lesson/2211/start/
https://resh.edu.ru/subject/lesson/2211/start/

aCTIeKTHl HEKOTOPBIX MCCIICOBAHUI B 001aCTH
OMOTEXHOJIOTMH (KJIOHUPOBAHMSI,
HCKYCCTBEHHOTO OIIJIOAOTBOPEHHS,
HaIpaBJICHHOTO U3MEHEHUS T€HOMA U
CO3JJaHHUS TPAHCT€HHBIX OPTraHU3MOB).

40

O6o0uarmuil ypox.

41

DBOJIOIMS )KHBOT'O MUPA.
CTaHOBJIEHIE CUCTEMATHKH.

[IepBbie IBOIIOLIMOHHBI PAOOTHI.

PackpeiBaTh conep:kaHue TEPMUHOB U
MIOHATHI: SBOJIIOLIUS, IEPEXOTHBIE (POPMBI,
(buioreHeTUYECKHE Psizibl, BUABI-OHIEMUKH,
BH/IBI-PEIIUKTHI, 3aKOH 3apOBIILIEBOIO
CXO0/ICTBA, OMOT€HETUYECKUI3aKOH,
TOMOJIOTUYHBIE U aHAJIOTHYHBIE OPTaHBbl,
PYAMMEHTApHBIE OpraHbl, aTaBU3MBI.
IlepeunciiATb OCHOBHBIE 3TAIbI PA3BUTHSA
SBOJIIOLIUOHHON TEOPHHU.

https://resh.edu.ru/subject/lesson/2472/start/

42

OomtonnonHas teopus JKana
barucra Jlamapka.

43

OBonoMOHHOE yueHue Y.
JapBuHa.

44

VYuenue Y. Jlapsuna 06
HCKYCCTBEHHOM OTOODE.

45

VYyenue Y. Jlapsuna o
€CTECTBEHHOM OTOODE.

PackpsIBaTh conep;xaHue TEPMUHOB U
MIOHSTHI: CUCTEMATHKA, €CTECTBEHHBIN 1
HCKYCCTBEHHBIN 0TOOP.

XapakTepu30BaTb OCHOBHBIE YBOIIOLIMOHHBIE
WJIeV, KOHIENIUN U TEOPUHN; CPAaBHUBATh
B3rsAbIHA BuA U dBosonnio K. Jlunnes, JK.b.
Jlamapka, Y. [lapBuHa.

Ouenusats Bkiaj JIuHHes B pazBuTHe
CUCTEMATHUKH U OOBACHATh IPUHLIUIIBI
OMHApHOM HOMEHKJIATYpbl. XapaKTepu30BaTh
COJIEpKaHUE U 3HAYCHHUE IBOIIOLMOHHON
koHuenuuu JK. b. Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYYHBIE U
COLMAIbHO-DKOHOMUYECKHE NPEAIIOCBIIKA
BO3HUKHOBEHHSI dBOJIOLIMOHHON Teopun Y.
JapBuHa. PackpbIBaTh copepkaHue
3BOIOLIMOHHOM TeopunY. JlapBuHa;
CpPaBHUBATb HEOIIPEACIIEHHYIO U
onpeAeNEHHYI0 U3MEHYHBOCTD, €CTECTBEHHBIN



https://resh.edu.ru/subject/lesson/2472/start/

46

@®opMBI €CTECTBEHHOTO 0TOOpA.

1 UCKYCCTBEHHBINH O0TOOP, POopMbI OOPHOBI 32
CYIIECTBOBAHHE.

OnuchIBaTh MOJIOKEHHUS CHHTETUICCKOM
teopuu 3Boitorun (CTD) u 00BIICHATH €
3HA4YCHUE JIJIs1 OMOJIOTHH.

47

MuxkposBomtonusi. Bua, ero
CTPYKTYpa U KPUTEPHH.

48

DreMeHTapHbIe 3BOJIIOLIMOHHbIE
(bakTopHI.

49

@DopMBbI €CTECTBEHHOT'O 0TOOpA.

PackpbIBaTh coziepkaHle TEPMUHOB U
MOHATHI: MUKPOIBOJIIOLUS, BUJl, KPUTCPUH
BUJIA, apeaJl,lIoNyJIsus, FeHOQOH ], MyTaluH,
KOMOWHAIMK T€HOB. XapaKTePU30BaTh BHU]L
KaK OCHOBHYIO CHCTEMaTHUYECKYIO €AMHUILY U
[EJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
XapakTepu30BaTh GOPMbI €CTECTBEHHOTO
otrOopa (IBIKYIIUH, CTAOMITH3UPYIOIIHIA,
JU3PYNTHUBHBIN) U CPABHUBATh UX MEXKIY
COOOH.

Xapakrepu3oBaTh O0pbOY 3a CyIIECTBOBAHUE
¥ CpaBHHBATH €€ BUJIBI (MEXKBHUI0BAs,
BHYTPHUBHI0BasA, O0pbOa ¢ HEOIAronpHUsTHEIMU
(dakTOpaMy BHEIIHEH CpeJibl).

https://resh.edu.ru/subject/lesson/2479/start/

https://resh.edu.ru/subject/lesson/2476/start/

50

I'maBHbBIE HaIlTpaBJICHUA
9BOJJIIOIINH

51

Tursr 9BOJIFOIIMOHHBIX
U3MCHCHU

52

[TpucnocobneHHOCTH
OpPraHu3MOB, KaK pe3yJbTaT
ABOJTIOIUH.

PackpriBath copeprkaHne TEPMUHOB U
MOHSATUIN: MaKpOIBOIIOIHSA, (DUIIOTEHE3,
OMOJIOTMYECKUI POrpecc U perpecc,
apomopd03, uauoaaaNTaIus, 00IIast
JeTeHepalvs, afanTUBHAas pagralusl.
XapaktepuzoBaTh (HOPMBI IBOJTIOIUH.
BrisBisaTs apoMopd 036l U UANOATANTALINN Y
pacTeHUH U KUBOTHBIX.

CpaBHUBaTh OMOJOTHYECKHIA TTpOrpecc U
Ounosornueckuii perpecc, apomopdos,
UMO0ATANTAIUIO U OOIIYIO IeTeHepaIuio.
BEISBIISATE B3aUMOCBSI3H MEXTY MTYTAMH U
HATPaBIEHUSMU IBOJIOLUHU Y PACTEHUHN U
KHUBOTHBIX.



https://resh.edu.ru/subject/lesson/2479/start/
https://resh.edu.ru/subject/lesson/2476/start/

53

O06001IeHME 10 TEME
«IBOITIOLHSY

54 | Bo3HUKHOBEHHE KU3HU Ha W3narate conep)kaHue TMIIOTE3 U TEOPH
3emiie. CoBpeMEHHbBIE BO3HUKHOBEHUS KU3HU HA 3emMIie
MIpPEJICTaBICHUS O (kpeallnoHN3Ma, CAaMOIIPOU3BOIBLHOTO
BO3HUKHOBEHUH KU3HU. 3apOKIEHUS (CIIOHTAHHOT0), NAHCIIEPMHUH,

runote3sl PHK-Mupa). OnuceiBath
skcniepuMenTsl C. Musiepa u I'. FOpu o
MOJIyYEHUIO OPraHMYECKUX BEIIECTB U3

55 | HavanbHbie 3Tanbl pa3BUTUSA HEOPraHUYECKUX MyTEM aOMOTE€HHOTO CUHTE3A.

KU3HU. PackpbIBaTh cofep:kaHue TEPMUHOB U
TIOHSITHIA: P0H, dpa, IEPUOJI, apoMOP(HO3HI,
MIMO0aIANTALMK. 3HATh MOCIIEI0BATEIbHOCTh
JOHOB: KaTapXxeu, apxei, IpoTepo30u,

56 | Pa3zButue xu3Hu Ha 3emiie. banepo3oii; ap: apxeiickas, IpoTepo30iickas,
JKu3Hp B apXelcKkyro u I1aJIC030MCKast, ME3030MCKasl, KAMHO30MCKas;
MIPOTEPO30HCKYIO 3PBI U MEepPUOO0B: KeMOPUICKUH, OPIOBUKCKHIA,
MAJI€030MCKYIO 3PBI. CUIIYPUHUCKHH, J1€BOHCKUM, KAMEHHOYT OJIbHBIM,

IIEPMCKHU, TPUACOBBIN, FOPCKUI, METIOBOH,
IMaJICOrCHOBBIM 1 HEOTCHOBBIM,

57 | ’KuzHb B ME€3030HCKYIO 3py U AHTPOIIOTEHOBLIN. PacKphIBaTh COIEPKAHKUE

KallHO30MCKYIO 3pYy. TEPMHUHOB U OHATUN: aHTPOIOJIOT S,
aHTpOIIOTeHEe3, uesoBek pazymHbiil (Homo
sapiens), MPSIMOXO0KJICHHE, BTOpasi CUTHAJIbHAS

58 | IlpoucxoxkaeHue 4enoBeKa. cucrema.

60 | O6061EeHNE IO TEME
«IIpoucxoxaeHue u pa3sBUTHE
KU3HHU Ha 3eMJIe»

61 | buocdepa. CtpykTypa PackpbIBaTh conep:kaHnre TEPMUHOB U

ouocdepsl. Kpyrosopor
BEIIECTB B IPUPOJIE.

MTOHSTHI: SKOJIOTHS, TTOJIEBbIC HAOIOICHHS,
AKCIEPUMEHTBI, MOHUTOPUHI OKPYKarOIIEeH




62

buoreo1ieno3s! u 6I/IOLI€HO3BI.

Cpellbl, MOIETMPOBAHUE, IKOJIOTUYECKOE
MHUPOBO33PEHUE.

[Iepeuncnars 3a1a4u KOJIOTUH, €€ Pa3AeIbl
UCBSI3U C APYTUMU HayKaMU. XapaKkTepu30BaTh
METO/Ibl SKOJIOIMYECKHUX UCCIEAOBAHNN

63

AOGuotnueckue GaKkTopsbl.
aTeHCUBHOCTE AElicTBUS
(hakTopoB.

64

buotnueckue GpakTopsl.
B3anmooTHOLIEHUST MEXKITY
OpraHU3MaMH.

PackpbiBaTh conep:kanre TEPMUHOB U
MOHATUI: a0MOoTHYECKHE (PaKTOPHI,
doroneproan3M, OUOIOTUYECKUE PUTMBI.
AHanmM3upoBarh JIEWCTBUE CBETA,
TEeMIIepaTyphl, BIAKHOCTH HA OPraHU3MBI U
MPUBOJIUTH MPUMEPHI IPUCITOCOOIEHHOCTH
OpraHU3MOB.

[TpoBoauTh OHONOTrMYECKUE HAOTIOACHUS U
0hOpMIIATH pe3ybTaThl MPOBEAEHHBIX
HaOJIFO NEHUIA.

PackpbiBaTh coziep:kaHne TEPMUHOB U
MOHATUI:0nOTHYECKUE (aKTOPHI,
XUITHUYECTBO, MTapa3UTU3M, KOHKYPECHITHS,
MyTYyalu3M, CHMON03, KOMMEHCAIH3M,
HaxJIEOHUYECTBO, KBAPTUPAHCTBO,
aMEHCaJIU3M, HEUTPATU3M.
XapakTepu3oBaTh OMOTHYECKHE (PAKTOPHI U
BUJIBIB3aUMOOTHOIIEHUI MEXIY
OpraHu3MaMu; IPUBOIUTH MPUMEPHI B3aUMHOM
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEX]ly COO0N BUbI OMOTUYECKUX
B3aMMOJICVICTBUI OPraHU3MOB.

65

buocdepa u yenosexk.

PackpbIBaTh conepkaHue TEPMUHOB U
MOHATHUI: aHTPONOT€HHbIE U3MEHEHHUS,
IKOJIOTHYECKUH KPU3HC, TII00aTHHBIE
poOIEeMBI.

XapaktepuzoBaTh OrochepHyIO POJIb
YeJI0BeKa.

[TpuBOANTE MPUMEPBI AHTPOTIOTEHHBIX




U3MEHEeHul B Ouocdepe.

OreHuBaTh MOCIEICTBUS 3arPSI3HEHUS
BO3/YIIIHOW, BOJIHOW CPEJIbl, U3BMEHEHUSI
KIIUMaTa, COKpaIleHus: OMopazHooOpasus.
®opMyIHpoBaTh COOCTBEHHYIO MO3ULIUIO 110
OTHOMICHHIO K TJI00ATBHBIM U PETHOHAIBHBIM
HKOJIOTMYECKUM MTpobiieMam,
apryMEHTHUPOBATH CBOIO TOUKY 3PCHHSI.
Ha3zbiBaTh NpUYMHBI TOSIBIICHUS
MIPUPOJTOOXPAHHOMN ITUKH, PACKPHIBATH
3HaYeHHE Mporpecca i MPeoJoICHHUS
9KOJIOTHYECKOTO KPHU3HUCA.

66

O06o0611eHne 1o Kypey 9 kiacca.

Hrtoro — 66 gacos




YYEBHO-METOJNYECKOE OBECITEYUEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

H.A. Conun, M.P. Canun. buosiorusi. Yesiosek. 8 kiacc, MockBa, J[poda
B.b. 3axapos, B.!. CuBoraasos, C.I'. MamonToB, U.b. Aradgonon

buoJsorus. 9 kiaace Mocksa, /Ipoga.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
O.I'. IlerpoBa, B.!. CuBor.azoB. Meroauueckoe nocodoue k yueonuky C.I'.
MamonrtoBa, B.b. 3axaposa, U.b. Aradgonosoii. buosorus. Oo6mue

3akoHOMepHocTH. MockBa, /Ipoda.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HMHTEPHET

https://content.edsoo.ru/lab/subject/1/
https://foxford.ru/wiki/biologiya/razvitie-rastitelnogo-mira-na-zemle
https://resh.edu.ru/
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