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DenepanbHas pabodas mporpamma 1o yaeoHomy npeamMety «buosnorus» (yriyOoaéHHbIN ypOBEHb)
(mpenmeTHas 06sacTh «EcTecTBEeHHO-HAYYHBIE MTPEIMETHI») (Jajee COOTBETCTBEHHO — IMpOrpaMMma 1o
Ouosnoruy, OMOJOTUs) BKIIOYAET MOSCHUTENbHYIO 3aIIUCKY, COAEpkKaHME OOyueHus, IIaHUPyEMbIe
pe3yJIbTaThl OCBOSHHUSNPOTPaMMBbI IO OMOJIOTHH.

[TosicHuTenpHas 3aMMCcKa OTPaXKaeT OOIIHE LENH U 33/1a4H U3YYEeHUSI ONOJIOTHH, XapaKTEPUCTUKY
NICHXOJIOTHYECKUX TPEANOCHUIOK K €€ M3Y4YEeHHUIO OOYYaloUIMMHUCSA, MECTO B CTPYKType Yy4eOHOTro
IUIaHa, a TaKKe TIOAXOABI K OTOOpY COJep)KaHUS,K ONPEeTICHUIO INIAHUPYEMBIX Pe3YIbTaTOB U K
CTPYKTYpE TeMaTHYECKOTO IJIaHUPOBAHUSL.

Conepxanrie OOy4eHHsI PACKPHIBACT COAEP)KATENbHBIE JIMHUHM, KOTOPBIC MPEAararTcs s
00513aTeIBHOT0 U3YYEHUS B KaXKJIOM KJIacCe Ha yPOBHE CPEHEro 00I1Iero 00pa3oBaHusL.

[Inanupyemple pe3yibTaThl OCBOCHHS MPOTPaMMBI 1O OHOJOTHHM BKIIOYAIOT JIMYHOCTHBIE,
MeTalpeIMETHBIE PE3yJIbTAThI 32 BECh MIEPUO] 00yUEHHS Ha YPOBHE CpeiHero o0Iero oopa3oBaHus, a
TaKOKEe MPEIMETHBIC TOCTIKCHHS 00YYaIOMIErocs 3a KaXKIbIi roJ] 00ydeHHS.

MNOACHUMTEJIBHAS 3AIINCKA

[TporpamMma 1Mo OWOJIOTHHM Ha YPOBHE CPEAHETO OO0IIero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O6 obpa3oBanuus Poccuiickoit denepannny,
OI'OC COO, Konuenuuu npenojgaBaHusi yueOHoro npeamera «buonorus» 1 OCHOBHBIX MOJIOXKEHHUM
GbenepanbHOI paboyeil mporpaMMbl BOCIIUTAHHUSL.

VYuebublii npenmer «buonorus» yriayonéHHoro ypoBHs u3zydeHus (10—11 kmaccel) siBisercs
OTHUM M3 KOMIIOHEHTOB IpeaMeTHOH obnactu «EctecTBeHHO-Hay4Hble mpenmeTs. CoriacHo
nosoxxkeHusM GI'OC COO npoduiibHble yuyeOHbIE ITPEIMEThI, U3ydYaeMble Ha yriayOlIEHHOM YpOBHE,
ABISIOTCS  criocoboM nuddepeHnmanu o0yueHUs HA ypOBHE CpeJHero ooumiero oOpa3oBaHUsS U
NpU3BaHbl OOECIIEYUTh MPEEMCTBEHHOCTb MEXIY OCHOBHBIM OOIIUM, CPEAHHUM OOLIMM, CPEIHUM
npodecCHOHATIBHBIM U BBICIIUM 00pa3oBaHueM. B To jxe Bpemst Kbl U3 9TUX y4EOHBIX MPEAMETOB
JIOJDKEH OBITh OPUEHTUPOBAaH Ha MPHUOPUTETHOE pelleHHue 00pa3oBaTeIbHBIX, BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 337a4, CBSI3aHHBIX C MpodoprueHTanneil 00yJyaromuxcst 1 CTUMYJIMPOBaHUEM HHTEpeca
K KOHKpPETHOW 00JacTH Hay4yHOro 3HAHMs, CBA3aHHOIOC OMOJIOTHEH, MEIUIIUHOMN, HKOJOTHEH,
IICUXOJIOTHEH, CIIOPTOM MJIM BOEHHBIM JIETIOM.

IIporpamma o Ouosoruu Ja€T NnpeicTaBlIeHUe O LU U 3ajadyax U3y4eHus: yueOHOro rpeamera
«buonorusa» Ha yriyOIEHHOM YpOBHE, oIpenenseT o0s3aTenbHOe (MHBAPHMAHTHOE) MPEIMETHOE
coJiepKaHue, ero CTpyKTypupOBaHKe 10 pa3jiesiaM U TeMaMm, pacipeesieHue Mo KiaccaM, peKOMEH1yeT
MI0CJIEIOBATEIBHOCTD M3YYEHHUs yUeOHOTO MaTepraa ¢ y9€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3EH, TOTUKH



depepanbHan paboyaa nporpamma | Buonorma. 10-11 knaccbl (yrnybnéxHbin

y4eOHOTo Ipolecca, BO3PACTHBIX OCOOGHHOCTEH oOydarommxcs. B mporpamme mo Ouonoruu
peaan30BaH MNPUHIMUI MPEEMCTBEHHOCTH C H3YYCHHEM OWOJIOTHH Ha YPOBHE OCHOBHOTO OOIEro
oOpa3oBaHus, Oyarojapsi 4yeMy IMPOCMATPUBACTCS HANPABICHHOCTh Ha IMOCIEIYyIOIIee pa3BUTHE
OMOJNIOTUYECKUX  3HAHUM, OPHEHTUPOBAaHHBIX Ha  (OpPMHUPOBAHME  ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTMYECKOTO MBIIUICHHS, IPEACTaBICHUH O 310pOBOM o00pa3e >KWU3HU, Ha
BOCIIUTAaHHEOEPEKHOTO OTHOIIECHUS K OKpY’Karolied MmpupogHoi cpene. B mporpamme no Ouosoruu
TaK)Ke TOKa3aHbl BO3MOXKHOCTH yueOHoro mpeamera «buonorus» B peanuzanun TpedoBanuii GI'OC
COO x mnaHupyeMbIM JIMYHOCTHBIM, METANpPEeIMETHBIM U MPEIMETHBIM pe3yjbTaTaMm OOyueHUs U B
(bopMUPOBAHUN OCHOBHBIX BH/I0B y4€OHO- I03HABATEIHHON 1€ATEIHHOCTH 00y4atoIIUXCsl IO OCBOCHHIO
coJiep>kaHusl OMOJIOTHYEeCKOro 00pa3oBaHus HAa YPOBHE CPEeIHEro 00IIero 00pa3oBaHusl.

VYueOubiii mpenmer «buonorus» Ha ypoBHE cpenHero oOmero oOpa3oBaHHs 3aBeplIacT
Ouosyoruueckoe oOpa3oBaHHE B IIKOJE M OPUEHTUPOBAH HA pacIIMpeHHe M yriayOsjeHue 3HaHUi
00y4aromuxcsi 0 KUBOM MPUPOJE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOW OMOJIOTHH, IMOPHOJIOTUU U
OHMOJIOTUH Pa3BUTHSI, TCHETUKH, CEJICKIIUU, OMOTEXHOJIOTHH, IBOJIOIMOHHOTO YUEHUS U KOJIOTHH.

Nzyyenne yueOHoro mpenmera «buomorus» Ha yriayOJI€eHHOM YypOBHE OpPUEHTHPOBAHO Ha
MOJTOTOBKY OOYYarOIIUXCs K MOCIEAYIONIeMy MOJTyYeHHIO OMOJOTrHYecKoro o0pa3oBaHusl B By3aX U
OpraHu3aIsaX CpeAHero MpodeccnoHadbHOro obpaszoBanus. OCHOBY €ro COIEp)KaHHs COCTaBIISIET
cucreMa OMOJIOTMYECKUX 3HAHWM, MOJYYEHHBIX MPU M3YYEHUH OOYYArOIIMMUCS COOTBETCTBYIOIIUX
CHCTEMaTHUYECKUX pa3/elIoB OMOJIOTHY Ha YPOBHE OCHOBHOTO 00miero oopa3oBanus, B 10—11 xmaccax
OTH 3HAHMS TMONY4YArOT pas3BUTHE. Tak, pacIUpeHbl W YrIyOJieHbl OHMOJOTHYECKHE 3HaHUS O
pacTeHusX, KUBOTHBIX, rpudax, OaKTepHsIX, OpraHU3Me YeIOBeKa, OOINX 3aKOHOMEPHOCTSX JKU3HH,
JIOTIOJTHUTEIIFHO BKITFOYCHBI OMOJIOTUYECKHE CBEACHNUS TPUKIIAIHOTO M TOMCKOBOTO XapaKTepa, KOTOpbIe
MOYKHO HCIIOJIb30BaTh KaK OPHUEHTHPHI JUIA TOCIEAYIomero Beibopa npodeccuu. Bo3mokHa Tarke
MHTETpaIus OMOJOTMYECKIMX3HAHUH C COOTBETCTBYIOIIMMH 3HAHUSIMHU, TIOJTYYEHHBIMH 00yYarOIIUMHCS
NpY N3y9eHUH(PHU3UKH, XUMUH, Teorpadui 1 MaTEeMaTHKH.

CrtpykTypa mporpamMMbl MO OWOJIOTHH OTpakaeT CHUCTEMHO-YPOBHEBBI W HBOIIOIMOHHBIN
noaxoApl K wu3yueHHto Owuonoruu. CorVIacCHO UM, U3Yy4alOTCs CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTepHBbIE JJIS )KUBBIX CUCTEM Pa3HOrO YPOBHsS OpraHU3alllM, BOJIOLMHM OPraHMYECKOro MUpa Ha
3emiie, coXpaHEHUsI OMOJIOTMYECKOro pasHooOpazusIuiaHeTsl. Tak, B 10 Kiacce M3y4aroTCs OCHOBBI
MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTHM,5MOPHOJIOrUY U OMOJIOTUU PA3BUTHUS, TEHETUKH M CEIEKIHH,
OMOTEXHOJOTMH M CUHTETHUECKOW OMOJIOTHH, aKTYaIM3UPYIOTCS 3HAHUS 00yYaroluXcs Mo O0TaHUKeE,
300JI0THH, aHATOMUH, (pru3nonoruu yenoseka. B 11 kiacce u3yyaroTcs 3BOJIIOIMOHHOE YYEHHUE, OCHOBBI
HKOJIOTHH U yueHHue o buocdepe.

VYuebubiii mpeamer «buonorus» mpus3BaHa OOECIEUUTb OCBOGHHME  OO0YYaroIIUMHCS
OMOJIOTHYECKUX TEOPH M 3aKOHOB, WIEH, MPUHIUIIOB M TPABWII, JISKAIINX B OCHOBE

COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTUHBI MHpA, 3HAHUW O CTPOSCHUU, MHOTO000pa3uu W
O0COOCHHOCTSIX KIJIETKU, OPraHu3Ma, MOMYJIAINUN, OUOIIEHO3a, SKOCUCTEMBI, O BBIIAIONIUXCS HAYYHBIX
TOCTHIKEHUSX, COBPEMEHHBIX HCCIEIOBAHUSAXB OMOJOTUH, MPUKIATHBIX ACTEeKTaX OWOJIOTHMYECKUX
3HaHui. )19 pa3BUTHS UIIOAIEPKAHUS UHTEpeca 00yJarouXxcs K OMOJIOTHU HAPSIY CO 3HAUUTEIBHBIM
00BEMOM TEOPETHUECKOTO MaTephalia B COICPKAHUU TPOTPAMMBI O OHOJIOTHH IPETyCMOTPEHO
3HAKOMCTBO C HCTOpHeﬁ CTAHOBJICHUA W Pa3BHUTHA TOH WM HWHOW oOiactu 6I/IOHOFI/II/I, BKJIaJOM
OTCYCCTBCHHBIX U SaPY6e)KHBIX YLIéHI)IX B pCHICHUC BaOKHEHIINX OMOJIOTMYECKUX U DKOJOTHUYECKUX
npooieMm.

enp w3yueHuss ydeOHoro mpeamera «buomorus» Ha yroyOia€HHOM ypOBHE — OBIAJCHHE
00y4JalIMMHUCS 3HAHUSMU O CTPYKTYpPHO-(PYHKIIMOHAIBHON OpraHU3allid KUBBIX CUCTEM Pa3HOTO
paHra u mnpuoOpeTeHHEe YMEHMH HCIOJb30BaTh JTH 3HAHHWA B (POPMHPOBAHUM HMHTEpeca K
omnpenenEHHoi 001acT Mpo(ecCHOHATBFHON ACSITENBPHOCTH, CBSI3aHHOW C OWojoruen, wWin K
BBIOOpPY Y4E€OHOTO 3aBEACHHS JJIS MPOJIOHKCHHUS OMOJIOTHUECKOT0 00pa30BaHUsI.

Joctuxkenne 1enu u3ydeHusi ydeOHoro mnpenmera «buonorus»y Ha yriayOGnéHHOM YpOBHE
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o0ecreynBaeTcsl peIeHUEM CIIEAYIOINX 3a/1a4:

OCBOEHHE OOYYAIOLIUMUCS CHUCTEMbl OHMOJIOIMYECKUX 3HaHUN: 00 OCHOBHBIX OMOJOTHYECKHX
TEOPHSIX, KOHICMIHUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBWIIaX, COCTaBIISIOIINX
COBPEMEHHYIO E€CTECTBEHHO-HAYYHYIO0 KapTUHY MHpPa; O CTPOSHUH, MHOT00Opa3uu U 0COOEHHOCTSIX
OMOJIOTUYECKNX CUCTEM (KJIeTKa, OpraHu3M, MOMyJSAlus, BHJA, OWOreoneHo3, Ouocdepa); o
BBIJIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTUH;

O3HAaKOMJICHHE OOYYalOIIMXCS C METOJaMH IO3HAaHUS >KUBOM MPUPOIbI: HCCIEI0BATEIbCKUMUI
MeTOJIaMU OMOJIOTMYECKUX HayK (MOJIEKYJISIPHOW U KJIETOYHON OHOJIOTHH, SMOPUOJIOTUU U OUOIOTUU
pa3sBUTHS, TCHETUKUM U CEJICKUIUH, OMOTEXHOJIOTMU U CHUHTETUYECKOH OWOJIOTHH, MaICOHTOJIOTHH,
HKOJIOTHH ); METOJaMHU CAMOCTOSATEIILHOTOTIPOBEICHHS OMOIOTHYECKUX MCCIIeIOBAHUN B JIAOOPATOPUH U
B Iipupoze (HaOmo1eHne, n3MepEeHne, SKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJIcHHE OOYyYaroIIMMHCS YMEHHUSMHU: CaMOCTOSITENIbHO HaXOJWUTh, AaHAIU3UPOBATh W
UCIIOJIb30BaTh OMOJOTMYECKYI0 HHGOPMAIUIO; MOJb30BAThCA OHOJOTMYECKOH TEPMUHOJIOTUEH U
CUMBOJIMKOW; yCTaHABIUBATh CBSI3b MEXKIY Pa3BUTHEM OHOJOTHUU M COLMATBLHO-KOHOMHYECKUMU U
HKOJIOTMYECKHUMU NPoOIeMaMH YEJIOBEUECTBA; OLIEHUBATh IIOCJIEJACTBUS CBOEH JIEATENbHOCTH 110
OTHOLICHUIOK OKPY’Karollel MPUPOJHON cpezie, COOCTBEHHOMY 3/10pPOBBIO U 3/10POBbIO OKPY KAIOILIUX
Jro/ieli; 00OCHOBBIBATh M COONIIONIATh MEPHl MPO(HUIAKTHKN MH()EKIMOHHBIX 3a00JIeBaHUi, MpaBHIIa
MOBEJICHUSI B TIPUPOJE W OOECredYeHHs Oe30MaCHOCTH COOCTBEHHON IKU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYaIUSX MPUPOAHOTO U TEXHOTCHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHBIE HAyYHbIE OTKPBITHSIB 00JIaCTH OMOJIOTHUH;

pazBuTHe y OOY4YaIOMIUXCS HWHTEIICKTYalbHBIX W TBOPYECKUX CIOCOOHOCTEH B IMpoliecce
3HAKOMCTBAa C BBIJAIONIMMHUCS OTKPBITUSMH M COBPEMEHHBIMH. HCCIEAOBAHUSMU B OHOJIOTHH,
pellaeMbIMi €10 IpobjieMaMH, METOAOJIOrMel OHOJIOTMYECKOTO HCCIIEOBAHUS, IPOBEIEHUS
SKCIIEPUMEHTANBHBIX  HCCIEAOBAHUN,  peHIeHHs  OMONOTMYECKUX  3aJad,  MOJSIUPOBAHUS
OroJI0rnYecKkX 00BEKTOB U MPOIIECCOB;

BOCIIMTaHHE Y 00YYarOINXCs IEHHOCTHOTO OTHOIICHHS K )KHBOH MPUPOJIE B IIEIIOMH K OTJEITbHBIM
e€ oObeKkTaM U sIBICHUSIM; (OPMHPOBAHHME SKOJOTUYECKOW, TEHETHMUYECKOM TIpaMOTHOCTH, OOIIEeH
KYJIbTYpBI IOBEJICHHS B IPUPO/IC; HHTETPAIMNECTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne OOyYalOUIMMHCS KOMIIETEHTHOCTH B PAIllOHAIBHOM PHPOJIONOIB30BAaHUN
(cobmroneHue mpaBuil TOBEJACHUSI B MPUPOJE, OXPAaHBI BHUJIOB, dKOCHCTEM, OMOChEphl), COXpaHECHUHN
COOCTBEHHOTO 3JI0pOBbSI W 3/I0pPOBbS OKpYXKAIOLIUX JItoJel (coOmofeHnus Mep NpoduIaKTUKU
3a0oneBaHui, obOecriedeHne O€30MaCHOCTU JKU3HEICATEIbHOCTH B YPE3BBIYANHHBIX CUTYaIUsAX
IPUPOJHOTO U TEXHOTEHHOT'O XapakTepa) Ha OCHOBE HCIOJIb30BAHUS OMOJIOTMYECKHUX 3HAHUH
U YMEHUWB IIOBCEIHEBHOM KU3HU;

CO3/laHM€  yCIOBMH JUIi  OCO3HAaHHOTO  BbIOOpa  OOyYaIOIMIMMHUCA  MHAWBUAYAIbHOU
o0Opa3oBaTenbHON TPaeKTOpUH, CHOCOOCTBYIOLIEH MOCIIEAYIOLEMY
npoeCCHOHATIBHOMY CaMOOIIPENICIEHUIO, B COOTBETCTBUHM C WHAMBHJYaJbHBIMH HHTEpECaMU H
NOTPeOHOCTSIMH PETHOHA.

OGI1iee 9KCIT0 4acoB, PEKOMEHIOBAHHBIX ISl H3yUYEeHUs OMOJIOTHH Ha yriyOieHHOMypoBHe, — 204
yaca: B 10 xiacce — 102 yvaca (3 gaca B Henento), B 11 knacce — 102 gaca (3 waca B Heemio).

Ot60p opraHu3allMOHHBIX (POPM, METOJIOB U CPEACTB O0yUeHUS] OMOJOTUUOCYIIECTBISETCS C
yua€ToM crnenupuKH  ero CoAepKaHWS W HaNpaBICHHOCTHHA MPOJODKEHUE OHMOJOTHYECKOTO
00pa3zoBaHus B OpraHU3aIUAX CpeIHEro MpodheCcCuOHATBFHOTO M BRICIIIET0 00pa30BaHUsI.

OO0s13aTeNIbHBIM  YCIIOBUEM MpU OOydYeHUH OHOJIOTMM Ha YriyOJE€HHOM YpOBHE SIBIISETCS
NpoBe/IeHUE Ta0OPaTOPHBIX M MpakTHYeckux padot. Takke ydacTre 0OydalOMMXCsl B BBITOTHEHHH
MPOCKTHBIX M YYeOHO-HCCIIEIOBATENBCKUX PAa0OT, TEeMAaTHKA KOTOPBIX OIPENeNsIeTcsl y4hTelIeM Ha
OCHOBE NUMEIOIINXCSI MAaTEPUATBHO-TEXHUIECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHH.
COJIEP’KAHUE OBYUYEHMUSI!
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10 KJACC

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OHOJOTHS — KOMIUIEKCHass Hayka. Kparkas ucTopus pa3BUTHS OHOJIOTHH.
Buonornyeckue Hayku U u3ydaemble UMH IpoOaeMbl. DyHIaMeHTaIbHbBIC, TPUKIIAJAHBIE U TIOMCKOBBIC
Hay4HbIE UCCIICI0BAHUS B OMOJIOTHH.

3HayeHne OMOJOTHH B (POPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI ~ MHpA.
[Ipodeccun, cBa3aHHple c  Ouosorueil. 3HaueHuWe OMOJIOTMUB MPAKTUYECKOM AEATeNbHOCTH
YeJI0BeKa: MEAMLIMHE, CeIbCKOM XO035HCTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOIBL.

JeMoncTpanuu

[Toptpetsl: Apucrotens, Teodpacrt, K. Jlunneit, XK.b. Jlamapk, Y. [Hapsun,Y. I'apseii, I
Mennens, B.M. Bepnaackuii, W.II. IlaBnoB, W.M. Meunuxon, H.. BaBuios, H.B. Tumodees-
PecoBckuit, [Ix. Yorcon, ®@. Kpuk, /[.K. benses.

Tabmuis! u cxeMbl: «CBsi3b OMOJIOTUU C IPYTUMHU HayKaMmu», «CrucTeMa OMOJI0rH4eCKUX HayK».

Tema 2. )KuBble cHCTeMBI U UX U3yYeHHE

Kupbie cucTteMbl Kak MpeaMeT u3ydeHus Ouosioruu. CBOMCTBA >KMBBIX CHUCTEM: E€IMHCTBO
XMMHYECKOIO0 COCTaBa, NUCKPETHOCTh W LEJIOCTHOCTh, CIOXKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CAMOOpraHU3alus, CaMOBOCIPOM3BEIACHUE, PA3APAKUMOCTh, HU3MEHUYMBOCTh, POCT U
pa3BHUTHE.

YPpOBHM OpraHu3alyy )KUBBIX CUCTEM: MOJIEKYJISPHBINA, KIE€TOUYHbIA, TKAHEBBI, OPTAaHU3MEHHBIN,
MOMYJISIIIMOHHO-BUIOBOM,  DKOCHCTEMHBI  (OMoreorneHoTu4eckuii), Ouochepuswiii.  I[Ipormeccsr,
MIPOUCXOJISIINE B )KHUBBIX crcTeMax. OCHOBHBIC MPU3HAKY JKUBOTO. JKU3HB Kak opma CyIeCTBOBAHHS
Marepuu. Hayku, nzydaroniue >KMBbl€ CHCTEMbI Ha Pa3HbIX YPOBHSX OpraHU3aLUH.

N3yyenne >kuBbIX cucTeM. Mertoasl Ouonoruyeckol Hayku. HalOmionenue, usMepeHue,
DKCIIEPUMEHT, CUCTeMaTru3anus, metaaHanus. [[oHsaTHE O 3aBUCMMOM W HE3aBUCUMOM IEPEMEHHOM.
[InanupoBanue skcnepuMmenta. [loctaHoBka u npoBepka runore3. HyneBas runore3a. [lonsarue
BBIOODKM ¥ €€ J0CTOBepHOCTh. Pa3bpoc B Omonmormyeckux AaHHbIX. OIEeHKa JOCTOBEPHOCTH
MOJIYYEHHBIX  pe3yibTaToB. IIpuumMHBI UCKaK€HHSI  pe3yJbTaToB  3KcrepuMeHTa. [lonsTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpamuu

Tabmuubl u cxembl: « OCHOBHBIC MPU3HAKU JKU3HUY, «BHOIIOTMYECKUE CHCTEMBI»,

«CBolicTBa KMBOW MaTepun», «YPOBHHU OpraHU3alMU >KUBOW MNPUPOAbD, «CTpOeHHE MKUBOTHOM
KJIeTKN», «TKaHM KUBOTHBIX», «CHCTEMBl OPraHOB YEIOBEYECKOIO OpraHu3Ma», «bHOreoueHos»,
«buocdepay, «MeToabl u3yueHuUs )KUBOW TPUPOIBI».

! Conepxanue mporpamMmel, BEIIETEHHOE KYPCUEOM, HE BXOIHUT B IPOBEPKY IOCYAaPCTBEHHOM UTOTOBOI
attectrauuu (I'MA).

O6opynoBanue: 1adbopaTopHOe 000PYAOBaHUE JJISI MPOBEIACHUS HAOIIOEHUN, N3MEPEHUH,
HKCIIEPUMEHTOB.

[IpakTudeckas pabota

«Mcnonb30BaHue pa3IMYHBIX METOA0B IIPU U3YUCHHUH KUBBIX CHCTEMY.

Tema 3. BuoJiorust Ki1eTku

Knerka — cTpykTypHO-(DyHKIIMOHAIBHAS €MHALIA KUBOTO. VICTOpHS OTKPBITUS KIETKH. PaboTHI
P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OcHoBHbIE
MIOJIO’KEHUSI COBPEMEHHOM KJIIETOYHON TEOPHH.

MeTo 161 MOJIEKYJISIPHOM U KJIIETOYHOM OMOJIOTHHI: MUKPOCKOTIHS, XpoMartorpadus, anexkrpodopes,
METOJI MEYEHBIX aToOMOB, auddepeHunanbHOe HEHTpU(DYTHpPOBaHHE, KyJIbTHUBUPOBAHHE KIIETOK.

6
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H3yuenue @ukcuposannvix Kiemox. IICKTPOHHAs MHKpockonus. Kowgokanvhas mukpockonus.
Bumanvnoe (npuscuznennoe) usyyenue Kiemox.

JemoHcTpanyu
[optpetsr: P. I'yk, A. JleBenryk, T. lIBann, M. Ilneiinen, P. Bupxos, K.M. Bap. Tabmu1st
u cxeMbl: «CBETOBOMl ~ MHMKPOCKOID», «OJIEKTPOHHBII MUKPOCKOID»,

«Hcropust pa3BUTHS METOZ0B MUKPOCKOIIUNY.
OO0opynoBanue: CBETOBOM MHUKPOCKOII, MUKpOIpenaparTbl pacTUTENBHBIX,
KUBOTHBIX U OaKT€pHUAIbHBIX KIETOK.

[IpakTuyeckas pabora
«3yyeHne  METOZOB  KIETOYHOH  Owonoruum  (Xpomarorpadus, anekTpodopes,
nuddepennuranbroe neHTpudyruposanue, [TLIP)y.

Tema 4. XuMnueckasi opranu3anus KJIeTKH

XUMHUYECKUM COCTaB KIIETKU. Makpo-, MUKpPO- U YJIbTPAaMUKPOAJIEMEHTHL. Bona u e€poib Kak
pacTBOpUTENIsA, peareHTa, y4yacTUe B CTPYKTYpPUPOBAaHUU KIETKH, TEIUIOpEryjasiuuud. MuHepaabHbIe
BEIIeCTBa KJIETKH, UX Ouosioruyeckast posib. Poib KaTHOHOB 1 aHHOHOB B KIIETKE.

Opranuueckue BellecTBa KiIeTku. buonornueckue nonumepsl. benku. AMMHOKHUCIOTHBIN cOCTaB
6enkoB. CTpyKTypBI OenTkoBOM MoJIeKyibl. [lepBuuHas cTpykTypa Oenka, mentuaHas cBsi3b. Bropuynas,
TpeTUYHasi, YeTBEpTUUHAsA CTPYKTYyphl. Jlenatypamnus. CsolictBa OenkoB. Kiaccuduxanus Oenkos.
buonoruueckue ¢pyHkimuu 6enkoB. [lpuonsi.

VYrneBoabl. MoHocaxapuabl, AUcaxapHibl, OJUrocaxapuabl U mnonucaxapuisl. OOmwuil 1uaxH
CTpOEeHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA YIIIeBOJ0B. buonorudeckue GpyHKIMKU yTaeBOI0B.

Jlununel. T'uapodunbHo-TUapOodoOHBIE cBoMcTBa. Knaccudukanus nununos. Tpurnuuepuisl,

docdonunuabl, BOCKH, CTepouabl. buonormveckue QyHkmmm mumumaoB. Oomme CBOICTBa
OMOJIOrTYECKHX MeMOpaH - TEKY4ECTb, CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIYTTPOHHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK 1 PHK. Crpoenne nyknenHoBbix kucinot. Hykneornael. [Ipuanun
komiuieMeHTapHoctu. [IpaBuno Yaprapda. Ctpykrypa JJHK — nBoitnas cnupans. MectoHaxoxieHue
u Oouonornueckue Gynkuun JJHK. Bunet PHK. ®ynkuun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBssu B Moiekyine AT®. buonoruueckue
byHKIUU ATO. BoccraHoBieHHBIE [IEPEHOCUYHUKH, ux byHKuMU B KieTke. /[pyeue
nykneozuompugocghamvr (HT®). CexsenupoBanue [IHK. Memoowr eenomuxu, mpanckpunmomuxu,
NPOMEOoMUKU.

CrpykTypHast Ouosorusi: OHOXMMHYECKME U Ouo(pU3MUECKHe UCCIEJOBaHMUs COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJIEKYI. Modenupoganue cmpykmypvl u @YHKYuil 6UOMONEKY U
ux Komnaekcos. Komnvromepuulii ouzaiin u opeanuyeckuil cunme3 OUOMONEKYN U UX HENpUPOOHbLIX
aHano2os.

JlemoHcTpamuu

IMoptpersr: JI. Ionunr, k. Yorcon, ®. Kpuk, M. Vunkunc, P. ®pankmun,®d. Counrep, C.
IIpy3unep.

Huarpammel: «PacnpeneieHue XUMUYECKUX SJIEMEHTOB B HEKHBOH MPUPOIEH,
«Pacnpenenenre XUMUYECKUX AJIEMEHTOB B KUBOU IPUPOIEY.

Tabmuuer w  cxembl:  «llepuognyeckas TabmuIa  XUMHYECKUX 3JIEMEHTOBY,
«CTtpoeHue MOJEKyIbl BOAB», «BeliecTBa B coctaBe opranu3mMoB», « CTpOCHHE MOJEKYIbI OelKay,
«CTpyKTypbI OETKOBOIM MOJIEKYIIB), « CTPOCHHE MOJIEKYJT YTIEBOI0BY, « CTPOCHHE MOJIEKYT TUTIHIOBY,
«HyxnenHoBbie KUCIOTEI, «CTpoeHne Monekyiasl ATDy.

Ob6opynoBaHue: XUMUYECKas IOCY1a U 000pyAOBaHHE.

JlaGopaTopHas pabdora  «OOHapyKeHHE OCIIKOB C TOMOIIBI0O  KauyeCTBEHHBIX
7
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peakuuin».
JlaGoparopHas pabora  «MccnenoBanue HYKJIEMHOBBIX KHCJIOT,  BBIICICHHBIX
U3 KJICTOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue 1 QyHKIHMHU KJIETKH

Tunsl KJIETOK: »yKapuoTHuyeckas M mpokapuoTnueckas. CTpPyKTypHO- (YyHKIHOHAJIbHbIE
00pa3oBaHus KJIETKH.

Crpoenne mpokapuoTHueckoil kietku. Kierowynas crenka Oakrepuit u apxeil. OcoOeHHOCTH
CTPOEHUS TreTepoTpPOodHON U aBTOTPO(HON MPOKAPUOTUUECKUX KIETOK. MecTo M poJib MPOKAPHOT B
OHoLIEHO3aX.

Crpoenrne M (QYHKIMOHUPOBAHHWE OJyKapuoTHUYecKoW kierku. IlnazmaTuueckas memOpana
(mna3manemma). CTpyKTypa riazmaTiuieckoi MmemOpanbsl. TpaHCIOPT BELIECTB Yepe3 MIa3MaTHYECKYIO
MeMOpaHy: nmaccuBHbIN (muddy3us, odneruéunas quddysus), akTUBHBIA (MIEPBUYHBIA U BTOPUYHBINA
aKkTUBHBIN TpaHcnopT). [lomymponunaemocts MemOpanbl. Pabora HaTpuii-kamueBOro Hacoca.
DHIOUMTO3: NUHOLUUTO3, (arouuto3. Dx3omuTo3. Kiuetounas crenka. CTpykTypa u (GyHKUIUU
KJIETOYHOW CTEHKU pacTeHUi, TpuoOoB.

Huromnasma. Ilurozonb. Ilutockener. JIBumkenwe 1uTomiaasMbl. OpraHougbl KIETKH.
OpHOMEeMOpaHHBIE OpraHOMABI KIETKH: sHaomnazMatuueckas cetb (DIIC), ammapar Tombmxw,
JU30COMBI, UX CTpOeHHE M (YHKIMHU. B3aumocssizb

OTHOMEMOpaHHBIX OpraHouaoB KieTku. CTpoeHHe TpaHyJSIPHOTO pETHKyIyMmMa. Mexanusm
nHanpasnenus denxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMmOpaH. ['mankuit
(arpaHyJSIpHBIN) JHIOIUIA3MATHYECKUN peTukyinyM. CekperopHas QYHKIMS ammapara [ oibIKu.
Mooughuxayus 6enxos 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I onvoorcu. Tpancropt
BEIIIECTB B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounsiii cok. Typrop.

ITosmyaBTOHOMHBIE OpraHOU B! KIETKU: MUTOXOHAPUH, IIIACTUIBL. [IpoucxodrcoenuemumoxoHopuil
u nnacmuo. Cumouoeenes (K.C. Mepexckosckuii, JI. Mapzynuc).Ctpoenue u GyHKIIMA MUTOXOHIPUNA U
wiactua. [lepBUuHble, BTOPUYHBIE M CIOXHBIE MJIACTUABI (DOTOCHHTE3UPYIOUMX 3YKapHUOT.
XJTOpOIIaCcThl, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTECHUM.

Hemem0OpanHnbie opranonipl kiaeTku CTpoeHue U GYHKIIMM HEMEMOpPaHHBIXOPTaHOUIOB KIIETKH.
Pubocomsl. Ilpomesxcymounvie curamenmoi. MukpoDUIaMeHTbl. AKMUHOBblE MUKPODUIAMEHMBL.
MBel1eyHbIe KIETKU. AKMUHO8ble KOMNOHEeHmMbl Hemblueunblx Kiemox. MukpoTpyOouku. KieTounsrii
neHTp. CTpoeHue U JABM)KEHHUE JKTYTUKOB M peCHHYEK. MUKpOTpyOOUKH LUTOIIa3Mbl. LleHTpHOIb.
benxu, accoyuuposannvie c mukpogunramenmamu u muxpompyoouxamu. Momopnvie 6enxu.

SAnpo. OGonouka siApa, XpOMAaTHH, KApUOIIIa3Ma, SJIPBIIIKU, UX CTpoeHre U PpyHKIuu. S nepHbiit
OenkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacloNokKeHHE XPOMOCOMB HHTEP(AZHOM A1pe. Dyxpomamun
u eemepoxpomamut. benku XxpoMaTuHa — TUCTOHBL JuHamMuxa 0epHou 000104KU 6 Mumo3se. HoepHolil
MPAaHcnopm.

Knerounsie BkimtoueHus. CpaBHHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKapHOT (pacTUTENIbHOM,
KUBOTHOMU, TPHOHOM).

JlemMoHcTpanuu

[Toprpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuis! u cxeMbl: «CTpoeHHEe IyKapuOTHUYECKOM KIeTKN», «CTpoeHHEe KUBOTHONKIIETKIY,
«CtpoeHne pacTUTENbHOU KIETKW», « CTPOCHUE MUTOXOHIPUNY, «SAapoy,
«CtpoeHne NpoKapruOTHYECKON KIIETKI.

Ob6opynoBanue: CBETOBOM MHUKPOCKOII, MUKpOIpEenapaThbl pPaCTUTENbHBIX,
KUBOTHBIX KJIETOK, MHUKpOTpenapaTsl 0akTepuaibHbIX KIETOK.

JlaGoparopHas pabota «/3yueHue cTpoeHus KIETOK pa3InyHbIX OpraHu3MoBy.[IpakTuueckas
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pabota «V3yyeHne CBOUCTB KJIIETOYHOH MEMOpPaHBD».

Ha6opaTopHa${ pa60Ta ((HCCJ'ICI[OBaHI/Ie Ij1a3sMoJjn3a u JCI1a3MOJIN3aB
PaCTUTCIIBHBIX KIICTKAX».

HDaKTI/I‘-IeCKaSI pa60Ta ((HSy‘IGHI/Ie JABHXKXCHU A OUTOIIIIa3MBbI B PAaCTUTCJIbHBIX
KJIICTKax».

Tema 6. OOMeH BelllecTB U MPeBpalleHle JHEPIUU B KJIETKe

AccuMmisiMsT U JAMCCUMWISIIIUS — JIBE€ CTOPOHBI MerTabonu3Ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOQHBIA U TeTepoTpodHBINA. YuacTHe KHUCIOpoAa B OOMEHHBIX Mpolleccax. DHEpreTHUecKoe
obecrieyenne kietku: npeBpameHne ATD B oOMeHHbIX mporeccax. PepMEHTATHBHBIA XapakTep
peakiuii KJIeTOYHOro Meradonn3Ma.DepMeHTh, UX CTPOCHHE, CBOWCTBA M MEXaHHW3M JICHCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTAHMUECKUX KaTaIU3aTOPOB. belKku-akTUBaTOPHI U OCITKH-
UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEAKIHMM OT pa3U4HbIX (PAKTOPOB.

[lepBHUYHBII CHHTE3 OPraHUYECKHUX BEIIECTB B KJIeTKe. POTOCUHTE3. AHOKCULEHHbIUU OKCULEHHDIU
gomocunmes y 6axmepuii. Ceemocoouparowjue nuemMenmsl U NUSMeHmbl peaKyuoHHo2o yeHmpa. Pomb
XJIOPOIUTACTOB B mpoliecce ¢porocuHTe3a. CBeToBas u TeMHOBas Ppa3bl. Pomoovixanue, Cz-, Cs-u CAM-
munwvl pomocunmesa. [IpogykTuBHOCTH poTOCHUHTE3a. BnusHue pa3nuuubix (aKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHHe HOTOCHHTE3A.

XemocuHTe3. Pa3HooOpasue OpraHu3MOB-XEMOCHHTETHUKOB: HUTPUGUIMPYIOIUNE OaKTEpPHH,
KeJe300aKTepun, cepoOaKTepun, BOZOPOIHbIE OaKTepun. 3HAYCHUE XEMOCHHTE3A.

AHa’poOHble opranu3mbl. Buabsl Opoxkenus. I[lpoaykTel OpokeHHS M HX HCIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MUKPOOPTraHU3Mbl KaK O0BEKThl OMOTEXHOJIOIHU U BO30yuTeNu 00e3HEeH.

A»poOHBIE OpraHu3Mbl. DTalbl 3HepreTuyeckoro oomena. [loarorosurensHelif sTan. I'ukonms —
0ECKHUCIOPOAHOE paCLEIICHHE TTIIOKO3bI.

buonoruyeckoe OKHCIEHHE, WIM KIETOYHOE JibIXxaHue. Pojib MUTOXOHAPHI B Iporeccax
6uonornyeckoro okuciaeHus. Lukimuyeckue peakunu. OxkucaurenabHoe GpochopuiinpoBanHue. Jnepaus
Membpannoeo  epaduenma npomonos. Cumnmes ATD: paboma npomonnoi ATD-cunmasul.
[IpeumymiectBa a’spoOHOro myTd oOMeHa BemlecTB Mmepes aHa’poOHbIM. P (HEKTHUBHOCTH
HHEPreTHYEcKOro ooMeHa.

JleMoHCTpaumn

[TopTpeTsr: JIK. [Ipuctin, KA. Tumupsizes, C. H. BuHnorpaackuii,B.
A. Durenwrapar, [1. Murtuemnn, I'.A. 3aBap3uH.

Tabmuubl u cxembl: «DOTOCHHTE3Y», «IHEPreTUYeCKuii oOMen», «buocuuTez0emKay,
«Ctpoenue pepMeHTa», «XEMOCUHTESY.

OO0opynoBanue: CBETOBOM  MHMKpPOCKOIL, o0opy0BaHue JUIsL  TIPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPETIapaToB.
JlaGoparopHas pabora «M3yyeHHe  KaTaIUTHYECKOM aKTUBHOCTH  (hepMEHTOB

(Ha IpEMepe aMIJIa3bl WIIA KaTajasbl)y.
JlaboparopHas pabota «M3ydueHue hepMEHTaTUBHOTO PACIIEIUICHUS TEPOKCHIABOA0POIA B
PaCTUTCIIBbHBIX U ) KUBOTHBIX KJICTKax».
JlabopaTopHas pabora «CpaBHEHHE TPOIIECCOB (OTOCHHTE3a U XEMOCHUHTE3a».JlabopaTopHast
pabota «CpaBHEHUE MPOIIECCOB OPOKEHUS U IBIXaHUS».

Tema 7. HacaeacTBenHast nHGopManus u peanu3anus eé B KJIeTKe

Peaknun matpuaHoro cunTesa. [[pyHIMI KOMIIIEMEHTAPHOCTH B PEAKLIUASAX MATPUYHOTO CHHTE3A.
Peanuzanus HacnenacTBeHHOW uH(poOpManuu. ['@HeTHYeCKWi KOJ, €ro CBOWCTBA. TpaHCKpUIIHS —
Marpuusblid cuHTe3 PHK. [IpmHIMNBI TpaHCKpUNIUMHU: KOMIUIEMEHTAPHOCTH, AHTUIIAPAJUIEIbHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyowue PHK.

Tpancnaumss u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B OmocuHTe3e Oenka. YcmoBus

6uocunresa 6enka. Koguposanue amunokucnot. Poib pubocom B GnocunTesedenka.
9
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Cospemennvie npedcmaenenus o cmpoenuu 2exog. OpraHuzalys TI'eHOMa Yy IPOKAPHOT U
9YKapHOT. Peryssmus akTHBHOCTH T€HOB y npokapuoT. ['unoresa onepona (®. XKakob, XK. Mano).
Monexynsipnvle Mmexanuszmvl 3dKCnpeccuu 2eHogy sykapuom. Ponv xpomamuna 6 pecynsyuu pabomol
2eHog. Perymsinns 0OMEHHBIX IpoLeccoB B KineTke. Kietounslii romeocras.

Bupycbl — HekieTouHbIe (OPMBI )KU3HHU U 00JIUTraTHBIE Tapa3uThl. CTPOCHUE MPOCTHIX U CIOKHBIX
BUPYCOB, PETPOBHUpPYCOB, OaktepuodaroB. JKuswenwnwviti yuxn JJHK-cooepocawux eupycos, PHK-
cooepaicawux supycos, bakmepuogazos. OopamuasmpanHcKpunyus, peeepmasd, UHmezpasd.

BupycHsbie 3a0oneBanus yenoBeka, kuBOTHbIX, pactenuit. CIIN, COVID-19, counanbubie u
MEIUIIMHCKUE TPOOIIEMBI.

Buoungpopmamuka: ummezpayus u aunanuz 6oavuux maccusos («bigdata») cmpyxkmypmvix
ouonoeuyeckux oaunnwvix. Hanomexnonoeuu 6 o6uonocuu u meouyure. IIpocpammupyemvie yHkyuu
benxos. Cnocobvl 00cmagKu 1eKapcms.

Jemoncrpamuu

[Toptpetsr: H.K. Konbuos, JI.1. IBaHOBCKHIA.

Tabmumpr u cxembl: «buocunTe3 Oenkay, «['enermueckuii kom», «Bupyce,
«baktepuodarmy. )

[pakTudeckas pabora «Co3ranue MOICIIA BUPYCay.

Tema 8. ’KuzHeHHBII LUK KIETKH

Knerounslif nuki, ero nepuonsl U peryisanus. Matepdaza u muro3. Oco6EHHOCTH MPOLECCOB,
nporekaromux B uHTepdasze. IloaroroBka  kimerku Kk  geneHuto.  [IpecuHTeTHUYecKHi
(MOCTMUTOTUYECKUI), CHHTETMYECKHMH M IOCTCUHTETHYECKMH (IIPEMUTOTHYECKUN) MEPHOAbI
uHTepda3bl.

Marpuunsiii cunre3 JJHK — pernmkanus. [Ipuanuns! perumkanun JIHK: KoMIuieMeHTapHOCTS,
IIOJIYyKOHCEPBATUBHBIM CUHTE3, aHTUIAapauieabHOCTh. Mexanusm perumkamuu JIHK. Xpomocowmsl.
Ctpoenue xpomocoM. Temomepbl u Ternomepaza. XPOMOCOMHBIM HAOOp KIETKH — KapUOTHII.
JlunnonHbIi U ranaouaHbI Habopbl XpoMocoM. ["'omMonoruyHbie XpoMocoMbl. [10710BBIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguu MUTO3a U NPOUCXOJAIINE B HUX INPOLIECCHl. THUIBI MUTO3A.
Kapuoxunes u nuToknHe3. bruonornueckoe 3Ha4eHUE MUTO34.

Perynsuus MuTOTHUECKOTO LIMKJIA KiIeTKH. [IporpaMmupyemas kineroyHasi ruOesib —arnomnros.

Knerounoe sapo, XpomMocoMmbl, (YHKLIHMOHAJIbHAas TE€HOMUKA. Mexanusmvl nponugepayuu,
ougpepenyuposku, cmapenus u cubenu kiemox. « L{ugpposas knemkay» —ououngpopmamuyeckue mooenu
@YHKYUOHUPOBANUS KIEMKU.

JleMoHCTpalIuu
Tabmuue! U CXEMBI: «Ku3HeHHbIH IUKI  KJIETKN, «Muro3sy, «CtpoeHue
xpomocomy, «Perukarus JJHK».

OO6opyioBaHMe: CBETOBOW MMKPOCKOM, MHUKpompenapaThl: « MHTO3 B KJIETKaXKOPEIIKa JIyKay.

JlaGoparopHas paboTa «VI3yuyeHne XxpoMOCOM Ha TOTOBBIX MUKpOIIperapaTaxy.

JlaGoparopHas pabora «HabmogeHne MuTo3a B KJI€TKax KOHYMKAa KOpEeUIKa JyKa(Ha TOTOBBIX
MHUKpOIpernaparax)».

Tema 9. CTpoeHue n GyHKIHH OPraHN3MOB

buonoruueckoe paznooOpazue oprann3mMoB. OJHOKIETOYHBIE, KOJIOHUAJIbHbBIE, MHOTOKJIETOYHbIE
OpraHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEEATEIIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxenu,
OJIHOKJIETOYHbIE TPUOBI, OJJTHOKJIETOUHBIE BOJOPOCIH, Ipyrue npoTucthl. KoJoHuaabHble OpraHU3MBbI.

B3anMoCBs3bp 4yacTell MHOIOKJIIETOYHOIO oOpraHu3ma. TKaHW, OpraHbl U CHUCTEMBI OpPraHOB.
Opranusm Kak eauHoe menoe. ['omeocras.

10
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Txanu pactenuil. TUIBI pacTUTENBHBIX TKaHEW: oOpa3zoBaTeibHAas, MOKPOBHAS, MPOBOISINIAS,
OCHOBHasA, MexaHudeckas. OCOOCHHOCTH CTpOeHHs, (PYHKIMI M PacHOJOKEHUs TKaHEH B opraHax
pacTeHuil.

TkaHu XUBOTHBIX M YelOBeKa. THIIBI KMBOTHBIX TKAHEW: SMUTEIMAIbHAs, COCIUHUTEIbHA,
MbllieyHas, HepBHas. OCOOCHHOCTH CTpOeHUs, (YHKIMA M paclojioKEHHs TKaHEH B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble M TeHEpaTHBHBbIE OpraHbl pacreHui. OpraHbl U CHUCTEMBl OPIraHOB
JKUBOTHBIX U 4esloBeKa. DYHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranusmoB. Kapkac pactenHuil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyHbl1ii 1 BHYTpeHHUH ckeneT. CTpOeHUEe U TUIIbI COCTMHEHUS KOCTEH.

JIBr>KeHHe OpraHu3MoB. [IBHKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, KI'YTHKOBOE,
pecHu4HoOE. JIBUKEHNE MHOTOKJIETOYHBIX PACTCHUI: TPOIIU3MBI U HACTUM. [[BUKEHME MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MbIlleyHast cuctema. Peduiexc. CkeneTHble MBIl U UX padoTa.

IIntanne opranuszmoB. [loryonieHue BOABI, YIIIEKUCIOrO ra3a M MHUHEPAIBHBIX BELIECTB
pacreHusamu. [Iutanue KUBOTHBIX. BHYTpPHUIIONOCTHOE M BHYTPUKIIETOYHOE NuIeBapeHue. [Ilutanue
MIO3BOHOYHBIX JKMBOTHBIX. OTAENbl NUIIEBAPUTENIBHOIO TpakTa. l[IuileBapUTENbHBIE JKEJE3bI.
IInmeBapuTenbHas CUCTEMA YEIIOBEKa.

Jpixanue opranu3moB. [lpixanue pactenuil. Jlpixanue xuBoTHbIX. [Quddys3us razos uepes
noBepxHOCTh KieTku. KoxxHoe apixanue. JlpixarenbHast HoBepXHOCTh. JKabepHoe U IErouHoe AbIXaHHe.
JIpIxaHye NO3BOHOYHBIX JXMBOTHBIX M 4YEJIOBEKA. OBOJIOLMOHHOE YCIOXKHEHUE CTPOCHHUS JIETKHUX
IIO3BOHOYHBIX XMBOTHBIX. JlpIXaTeapHas CUCTEMA YeI0BeKa. MeXaHn3M BEHTWIALUU JETKUX y NTHULL U
MIIeKONUTaonmX. Perynsanus npixanus. JprxatenbHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI PAaCTEHUH. TpaHCIOPTBEIIECTB Y
KUBOTHBIX. KpoBeHOCHas cucrema u €€ opransl. KpoBeHOCHas cucremMa NO3BOHOYHBIX KUBOTHBIX H
yenoBeka. Cepale, KpOBEHOCHbIE cOCyAbl M KpoBb. Kpyrum kpoBooOpamieHus. DBOIIOIUOHHBIE
YCIOKHEHHUS CTPOEHMsI KPOBEHOCHOW CHUCTEMbl IO3BOHOYHBIX JXKMBOTHBIX. PabGora cepama u eé
peryJsnus.

Boienenue y opranusmoB. Beinenenue y pacrenuil. Boinenenue y :xuBoTHbeIX. COKpaTUTeIbHBIE
Bakyosid. Opransl BbleneHUs. PUiIbTpanus, ceKperuss 1 00paTHOE BCAaChIBAHHME KaK MEXaHU3MBI
paboTbl oOpraHoB BblJeneHus. CBsA3b MOJIOCTU TeJac KPOBEHOCHOM M BBIICIUTEIBHON CHCTEMaMH.
Bbinenenne y mNO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHue M (yHKIMOHMPOBAHUE
Heppona. OOpa3zoBaHNE MOYH Y YeJIOBEKa.

3amuTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil M IUCTHI
IIPOCTEHIINX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHni. Kytukyna. CpencTBa MacCMBHOM U XUMHUYECKON
3aIUThl. ODUTOHIMIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX MPOW3BOJHBIE. 3alllUTa OpraHu3Ma OT
6one3nel. IMmmyHHast cuctema denoBeka. KieTouHbI U ryMopalibHbI UIMMYHUTET. Bposxa€HHBIN 1
npuoOpeTEéHHbIN crenuduuecknii UMMyHUTET. Teopus KIOHaIbHO-ceNeKTUBHOro uMMmyHureta (IL.
Opnux, ®.M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHl OpraHu3MoB. Poyib BpOXIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PasgpaxxuMocTe U perymsinus y Opranu3sMoB. Pa3apa)knMoCTh y OJHOKJIETOYHBIX OPTraHW3MOB.
Takcucsl. Pa3npaxuMocCTh U peryJisinys y pacTeHUil. POCTOBbIE BElECTBA U UX 3HAYEHUE.

HepBHas cucrema u pediekTopHas peryiauus y *KMBOTHbIX. HepBHas cucrema M €€ OTIelNbl.
OBOJIIOLMOHHOE YCIIOKHEHHE CTPOEHHUS HEPBHOM CUCTEMBI Y >KMBOTHBIX. OTIENBI TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduekropHas nyra. bezycioBHble U yci0BHbIE pedIeKCHI.

I'ymopanbHas peryisnus v SHAOKPUHHAS CHCTEMA KUBOTHBIX U 4elnoBeKa. JKene3pnHa10KpHHHON
CUCTEMBl U HMX TOPMOHBI. JIeHCTBHE TOPMOHOB. B3aMMOCBS3b HEPBHOM U HHIOKPUHHOW CHUCTEM.
['unoranamo-runoduszapHas cucrema.

Hemonctpaimu  Tloptper:

N.II. I1aBnoB.
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Tabmuuer u  cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOTOKIETOUYHBIE BOJOPOCIN,
«bakrepun», «lIpocreiimue», «OpraHbpl IIBETKOBBIX pacTeHUi», «CHUCTEMbI OPraHOB I[103BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee CTpoeHHEe HaceKOMbIX», «TkaHum pacTeHMil», «KOpHEBBIE CHUCTEMBI»,
«Ctpoenue credns», «CTpoeHHe JIMCTOBOM IIACTUHKNY, « TkaHU )KUBOTHBIX», «CKEJIET ueloBeKay,
«IInmeBapuTenpHas CUCTEMAY,

«KpoBenocHast cucrema», «JlpixarenbHass cucrema», «HepBHas cucrema», «Koxa»,

«Mpblieunas cucrema», «BplgenurenpHas cuUcCTeMa», «OHIOKPUHHAs CHCTEMay,

«Ctpoenne  Mpiuup»,  «MMMmyHUTET, «KuIeqHonoaocTHeiey, «Cxema  nuTaHUsA

pacteHuii», «KpoBEeHOCHBIE CHCTEMBI MO3BOHOYHBIX >KUBOTHBIX», «CTpOEHHUE TUAPBIY,

«CtpoeHnue anapumn», « BHyTpeHHEee CTpOSHHUE 0K IEBOTO YepBs», «HepBHas cuctemMapsioy,
«HepBHass  cucrema  JIATYLIKW, «HepBHas ~ cucreMa  IPECMBIKAOIIUXCAY,

«HepBnas cucrema ntuny, «HepBHas cuctema miekonuTaromux», «HepBHas cucremauenoBekay,

«Pednexcy.

OO0opynoBaHWe: CBETOBOM MHKPOCKOI, MHKPOIpENnapaThl OJHOKJIETOUYHBIX OPraHU3MOB,
MUKpOIIperapaThbl TKaHefI, PAaKOBUHBI MOJUJIFOCKOB, KOJUJICKIMA HACCKOMBIX, HMITIOKOXHUX, KHUBBIC
AK3EMILUISAPbl KOMHATHBIX DPACTEHUM, repOapuy pacTEHUN pa3HbIX OTIENOB, BIIAXKHBIE IpernapaThl
JKUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YelOBeKa,
o0opyAoBaHUE AJisl JEMOHCTPAllMd MOYBEHHOTO M BO3IYILIHOTO MUTAHUS PACTeHM, pacUIeTIeHUs
Kpaxmana ¥ OenKoB Moja JeicTBUEM (epMEeHTOB, 000pyAOBaHUE ISl JAEMOHCTpPALMU OIMBITOB IO
I/I3MepeHI/IIO)KI/I3H€HHOI71 €MKOCTH HéFKI/IX, MEXaHHu3Ma AbIXAaTCIIbHBIX I[BI/DKGHI/H\/JI, MOACJIN T'OJIOBHOI'O
MO3ra pas3sjin4HbIX ) XUBOTHBIX.

JlaboparopHas pabora «/3ydenne Tkanel pacreHuit». JlaboparopHas pabora

«M3yuenue TkaHel KUBOTHBIX». JlabopaTopHas pabora «/3ydyeHune opranoB

[[BETKOBOT'O PACTCHUSD.

Tema 10. PazmMHo:keHHe U pa3BUTHE OPTaHU3MOB

@opMbl pPa3MHOXKEHHsI OpraHW3MOB: Oecrojoe (BKIIOYash BEreTaTUBHOE) M IoJioBoe. Bujibl
0ecroioro pa3MHOKEHUS: TOYKOBAHUE, CIOPYJISLUS, pparMeHTaltsl, KIOHUPOBAaHUE.

[TonoBoe pazmuoxenue. [lomoBrie kieTku, uau rametsl. Meios. Cranuu meios3a. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. buonornueckuil cMbIci Melo3a U IOJIOBOTo mpouecca. Meios u
€ro MECTO B )KU3HEHHOM ILIMKJIE OPraHU3MOB.

[IpenzapoapimeBoe pa3ButHe. ['ameroreHe3 y *uBOTHBIX. [lonoBbie ene3bl. OOpa3zoBaHue U
pa3BUTHE NIOJIOBBIX KJIeTOK. CriepmaTorenes u ooreHes. CTpoeHHE NOJOBBIX KIETOK.

OmnogoTBopeHHe W AMOPUOHATIBHOE pa3BUTHE KHUBOTHBIX. (CHocoObl OIUIOJOTBOPEHHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WnnuBuayanbHOe pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpHOJOTHsS — HayKao pa3BUTUU
opranu3mMoB. Mopgozcenes — oona u3 enagHvlx npobaem smbpuonoeuu. Konyenyus mopghoecenos u
mooenu mopgoeenesa. Ctaguu >MOpPHOTreHe3a KUBOTHBIX (Ha mpuMepe JarymkH). pobiaenue. Tumsl
npobneHus. [Jemepmunuposannoe u HeOepMUHUPOBAHHOe Opobrenue. Bnacmyna, munvl Oaacmyi.
OcobeHHocTH IpoOIeHHS MIIEKOUTAIOIIMX. 3apOAbIIIEBbIC IMCTKH (TacTpyisius ). 3aKj1agKa OpraHoB U
TKaHeW U3 3apoAbIIIEBBIX JIMCTKOB. B3anmmHOe BiIMsHHME 4YacTell pa3BUBAIOIIETOCS 3apojiblila
(oMOpuOHaNbHAST UHIYKIUSA). 3aKiajKa IIaHa CTPOCHUS JKUBOTHOTO KaK Pe3yJbTaTHUepapXUUECKUX
B3aMMOJICCTBUI TeHOB. BiusiHue Ha SMOPHMOHAIBHOE PAa3BUTHEPA3NTHYHBIX (PAKTOPOB OKPYIKAIOIICH
CpEeIbL.

Poct u pasButne xuBoTHBIX. [locTamOpuoHanbHblil nepuon. Ilpsimoe u Hempsimoe pas3BUTHE.
Pa3Butne ¢ Meramop(o3oM y 6€CrI03BOHOYHBIX U TIO3BOHOYHBIX KUBOTHBIX. Bronornyeckoe 3HadyeHue
OpPSAMOTO UM HENPSMOIO  Pa3BUTHs, WX pPacHpOCTpaHEHUEB MPUpOAE. THUIIBI poCTa KUBOTHBIX.
@DakTOpbl PEryJsIMM POCTa JKUBOTHBIX M yenoBeka. CTaauu MOCTIMOPUOHAIBHOTO PAa3BUTUSA Y
KUBOTHBIX U yenoBeka. [lepuoabl oHToreHesadenoBeka. CTapeHHe M CMEPTh Kak OHOJIOTMYECKHE
IIPOLIECCHI.
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PasmHOXkeHne u pa3BuTHe pacteHuil. ['amerodur u crnopodur. Melo3 B KU3HEHHOM IHKIIE
pactenuii. OOpa3oBaHue CIOp B Ipoliecce Meio3a. ['amerorenes y pacTeHui.

Om010TBOPEHUE | PA3BUTHE PACTUTEIBHBIX OpPraHU3MOB. [[BOITHOE OIUIOJOTBOPEHHUE Y IIBETKOBBIX
pactenuii. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl pPETyJISIIUM  OHTOT€HE3a Yy PAcTeHUH U KUBOTHBIX.

JleMoHCTpauu

[Toptpetsr: C.I'. Hapamun, X. [lIneman.

Tabmuuer u cxembl: «BereratuBHOe pa3sMHOXeHHE», «THIBI 0ECHOIOro pPasMHOXKEHUS,
«Pa3MHOXKEHHE  XJIAMHJIOMOHAILI», «Pa3MHOMKEHHE DBTJICHBIY,
«Pa3MHOXKeHHe Tuapb, «Meio3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SUICKICTKH U
criepmato3ouian, «OCHOBHBIE CTaauu OHToreHesa», «lIpsmoe u Hempsimoe pazBuTHuey, «Pa3Butue
MalCKOro KXyka», «Pa3sutue capanumn», «Pa3BUTHE JISATYILIKWY,
«JIBOMHOE OIIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUN», «CTpOE€HUE CEMSIH OJJHOJAO0JIbHBIXH JIBY10JIbHBIX
pacTeHui», «KU3HEHHBIM LUK MOPCKOW KamycTb», «KHU3HEHHBIM HUKIMXa», «KU3HEHHBIM LUK
ManopOTHUKAY, « KU3HEHHBIN LUK COCHBD.

OO0opynoBaHWe: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnaparsl SHUIEKICTOK M CHEPMaTO30MJIOB,
Mozelb «L{UKI pa3BUTHS JATYLIKI.

JlaGoparopHas padota «3ydueHue CTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIpEapaTaxy.

[pakTudeckas pabota «BEIsSBICHHE IPU3HAKOB CXOJICTBA 3aPOIBIIICHITIO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHas paboTa «CTpoeHHE OPTraHOB Pa3MHOKEHHUS BBICIIUX PACTCHUI.

Tema 11. 'eneTHKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

Hcrtopusi ctaHOBNEHUS U pa3BUTUSl TeHETUKH Kak Hayku. Pabotel I. Mengens, I'. ne @pusa,
T. Moprana. Pons oredecTBeHHBIX Y4YEHBIX B pa3Butum reHetuku. PaboretH.K.  Komemosa, H.U.
BasunoBa, A.H. benozepckoro, TI'.JI. Kapneuenko, I0.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T€HETUYECKHE MOHATUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJlIeIbHbIE TEHBI,
aJIbTECPHATUBHBIE NPU3HAKHA, JOMUHAHTHBIM M PELECCHBHBIM INPU3HAK, TOMO3UIOTa, I'€TEPO3UrOTa,
qycTas JUHUS, TUOpHUIBI, TeHOTHN, (eHoTun. OCHOBHBIE METOAbl T€HETUKU: THOPHIO0IOTHUYECKUA,
LUTOJIOTUYECKUM, MOJIEKYJISIPHO- TEHETUYECKUM.

JeMoHcTpanuu

IToptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsnos, H.J. Basunos,A.H.
benozepckuii, I'.J[. Kapnieuenko, FO.A. ®unmunuenko, H.B. Tumodees-Pecorckuii.

TaGnuue! u cxemsl: «MeTobl TeHEeTHKI», «CXeMbl ckperuBanusy. JlaboparopHas paboTa

«/Ipo3oduina kak 00BEKT T€HETUUECKUX HCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. [lepBblii 3akoH MeHzenss — 3aKOH €AMHOO00paszus THOpUIOB
nepBoro mnokosjeHus. IIpaBuno pomunHuMpoBaHus. Bropol 3akoH MeHzens — 3aKOH pacLICIUICHMS
npu3HaKkoB. [{uromornyeckue 0OCHOBBI MOHOTMOPUHOTO CKPELIMBaHUs. | MIIoTe3a YUCTOTHI TaMeT.

AHanusupyroliee ckpemuBaHue. IIpomMexyTOUYHBIH XapakTep HacleJOBAaHHUS.
Pacuiiennenue npu3HakoB MPU HETIOIHOM IOMUHHPOBAHUH.

JurubpunHoe ckpeuuBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBUCUMOTO HacleJI0BaHHUSA
npu3HaKoB. LluTonornyeckue OCHOBBI AUTHOPUIHOTO CKPELTUBAHHUS.

CuenuieHHoe HacnenoBaHue npusHakoB. Pab6otsl T. Moprana. CirienjieHHOeHacIeJOBaHuE TeHOB,
HapylLIeHUE CUEIUICHUS MEX/ly TeHaMU. XpOMOCOMHas T€OpUsl HACIEeICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHM3M OIpENeNeHHs Moja. AYTOCOMBI M IIOJIOBBIE
XpomMocoMbl. ['oMmorameTHbIi U reTeporaMeTHbId nos. ['eHeTrndeckasi CTpyKTypa MOJOBBIX XPOMOCOM.
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HaCJIQI[OBaHI/Ie IMPHU3HAKOB, CHCTIJICHHBIX C ITIOJIOM.

l'enotun kak uenoctHas cucrema. llneiloTponuss — MHOXKECTBEHHOE [ICUCTBHME TEHA.
MHOKeCTBEeHHbIN ajuienu3M. B3auMojielicTBue HeauielbHbIX TeHOB. KoMIieMeHTapHOCTh. JIUCTas.
[Tonumepust.

I'eHeTHuecKuil KOHTPOJIb Pa3BUTHS PACTEHUI, )KUBOTHBIX U YEJIOBEKA, a TaKkKe (PU3NOJIOTHUECKUX
IPOIIECCOB, TOBEACHUS M KOTHUTHUBHBIX (QYHKIMHA. ['eHeTHMYecKkrne MeXaHH3Mbl CHMOHOTeHEe3a,
MEXAHHU3MBbl B3aMMOJECHCTBUS «XO35MH — IapasuT» U

«XO35IUH — MI/IKpO6I/IOM)). reHeTI/I‘IGCKI/Ie ACIICKThI KOHTpOJ’ISI U HU3MCHCHUA H&CHCI[CTBCHHOI;'I
I/IHq)OpMaLII/II/I B ITOKOJICHUAX KJIICTOK U OpFaHI/ISMOB.
JleMoHCTpauu

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuubl u cxembl: «llepBeiii w1 BTOpoW 3akoHbl Mennems», «Tperwit 3akoH MeHaensy,
«Ananuzupymoliee ckpeuBanue», «HemonHoe nomMuHupoBaHUE,

«CuerieHHOE HACJIeIOBaHME MPU3HAKOB y Apo3oduiibly, «l'eHetuka mnomnay, «KapuorumuenoBekay,
«Kapuotun apozodunsy, «Kapuotun nTuie», «MHOXKECTBEHHBIH allienu3M», «B3ammonencTBre
TCHOBY.

OO0opynoBaHue. MOJENb IS JEMOHCTPAIlMM 3aKOHOB €IWHOOOpasusi THOPHJIIOB IEPBOTO
MOKOJICHUSI ¥ pACHICTUICHHS TPU3HAKOB, MOJENb IS JEMOHCTPAIlMM 3aKOHA HE3aBUCHMOTIO
HACJICJIOBAHMS TPU3HAKOB, MOJENb MJis JEMOHCTPAIMHM CIEIUICHHOTO HACJEAOBAHUS TMPU3HAKOB,
CBETOBOH MUKPOCKOII, MUKponpenapar: «Jpo3zoduiay.

[IpakTuueckass pabora «M3ydeHwe  pe3ynbTaTOB  MOHOTHOPUIHOTO  CKPEIIMBAHUS Y
JPO30(UITBD».

[IpakTuueckas pabora «l3yueHue pe3ynbTaToB AUTHOPUAHOTO CKPEIIMBAHUAY APO3OQPIIBIY.

Tema 13. 3akoHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiicTBre reHoTHIa U cpeibl pu popMupoBanuu penorumna. MI3MEeHYMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBIC MPU3HAKU. BuHIbl M3MEHYMBOCTH: HEHACIEICTBEHHAs W
HaCJIE/ICTBEHHAs.

MoudukanonHas HW3MeH4YMBOCTb. Ponb cpeabpl B (QopMHpOBaHUM MOAM(DUKALMOHHOM
u3MeHunBocTd. Hopma peaknum mnpusHaka. BapuanuonHbli psau BapuanuoHHas kpuBas (B.
HoranHcen). ColicTBa MOAM(PUKATMOHHONN3MEHYUBOCTH.

l'eHoTnnmueckas  W3MEHYHMBOCTh. (CBOMCTBA T'€HOTUINHYSCKOM  HM3MCHUYMBOCTH.  Bumbl
TEHOTHUITUYECKON N3MEHUYNBOCTH: KOMOMHATUBHAS, MyTAIIHOHHAS.

KomOunatuBHasi M3MEHYMBOCTh. Mel03 W TMOJOBOW MPOIECC — OCHOBA KOMOMHATHBHOMN
W3MEHYUBOCTU. PO KOMOMHATHBHOW M3MEHYHMBOCTH B CO3JaHUM TE€HETHYECKOTO pa3HOOOpas3us B
npeaenax 0JJHOrO BUA.

MyTanroHHas U3MEHYUBOCTh. BUABI MyTallMii: TEHHBIE, XPOMOCOMHBIE, FTeHOMHbIE. CTOHTAHHBIE U
WHIYIUPOBAHHBIC MyTalMH. SIaepHble U MUTOIIa3MaTHdeckue MyTanun. CoMaTHYeCKUe W TTOJIOBBIE
MyTaruu. [IpuyuHBl BO3HUKHOBEHHS MyTaruil. MyTareHpl W WX BIHMSHHE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpollecca. 3aKOH TOMOJIOTUYECKHUX pPSJIOB B HACJIEACTBEHHOU
u3menunBoctH (H.V. BaBunoB). BHesimepHasu3MeHUYUBOCTh U HACJIEICTBEHHOCTb.

Onucenemuxa u 3NULEHOMUKA, POTb INULEHEMUUECKUX (DAKmopos 6 HaAcled08aHuu u
UBMEHYUBOCIU (heHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pu3s, B. Moranncen, H.W. BaBuios.

Tabnuipe! u cxeMbl: «Buabl "3MEHUYUBOCTHY, «MoauduKalnoHHast U3AMEHYHBOCTHY,
«KomOuHaTuBHas U3MEHUYUBOCTDY, «Meiio3z»,  «OmIo10TBOpEHUEY, «I"enernueckue
3a00JIeBaHUS YeIIOBEKa», « BHIbI MyTaIuii».

OO6opynoBaHue: )KUBBIE U repOapHbIE FIK3EMIUISIPhl KOMHATHBIX pacTeHui, pucyHku(pororpadun)
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YKUBOTHBIX C Pa3JINYHBIMU BUJAMH U3MEHUYHUBOCTH.
JlaGoparopHas pabota «lMccnenoBanue 3akOHOMEpHOCTEH MOAM(PUKALMOHHON M3MEHYMBOCTH.
[TocTpoeHue BapuallMOHHOIO psifia U BapUALMOHHON KPUBOD».
[Ipaktuyeckas pabora «MyTtanuu y 1po30QpHiIsl (Ha TOTOBBIX MHUKpOIpEnapaTax)y.

Tema 14. I'eneTnka yejioBeKka

Kapuortun yenoseka. MexyHapoaHas rmporpaMmma MCCJIEIOBaHUS T€HOMa 4esloBeKa. MeToibl
W3Y4YEHUs TCHETUKH YEJIOBEKA: reHeaIOrnISCKUM, OJTM3HEIIOBBIN, IIMTOTCHETHYECKUM, TIOMYISAIIHOHHO-
CTaTUCTUYECKUI, MOJIEKYJIIpHO-TeHeTUUYeCKUl. COBpEMEHHOE OIPEICIICHUE TEHOTHUIIA: TTOJTHOT€HOMHOE
CEKBCHUPOBAHUE, T'E€HOTUIIMPOBAHUE, B TOM uyucie ¢ nomouibro [II[P-ananuza. HaciencrBennsie
3a00yieBaHUs ~ 4YelloOBeKa. [ 'eHHble W XPOMOCOMHBIE  OOJIe3HM  YeloBeKa.  bone3Hu ¢
HACJIEJCTBEHHON MPEeNpacloiOKEHHOCThIO0. 3HAYCHUE MEAUIMHCKOW TE€HETUKUB IMPEIOTBPAILICHUN
MW JICUCHUH TEHETHYECKUX 3a00JIeBaHUN dYelloBeKa. MEIMKO- TeHETHYECKOE KOHCYJIBTHPOBAHHUE.
CtBoOJIOBBIE KIIETKH. [IOHATHE «T€HETHYECKOTO Ipy3a». DTUUECKHE aCIeKThl HCCIICIOBAHUNA B 00JIaCTH
pPEIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue  (HakTOppl  MOBBINICHHOW  YYBCTBUTEIBHOCTH  YeNIOBEKaK (PU3MUECKOMY
Y XUMHYECKOMY 3arpsi3HEHUIO OKpYy X aroie cpebl. ['eHeTnueckas mpeapacinoioxKeHHOCTh YeJI0BEKa K
ITaTOJIOTHSIM.

JleMoHCcTpauuu

Tabmuuprt u  cxembl:  «Kapuotun 4eJI0BEKaY, «Meroapl  M3yYEHHUSI  T€HETHKHU
yeJoBeKay, « eHeTnuecKkue 3a00JIEBAHHUS YEJIOBEKAY.

[IpakTuueckas pabora «CocTaBICHHUE U aHAIH3 POIOCITIOBHOW.

Tema 15. Cesiekuusi OpraHu3MoB

JloMecTukanus U ceseKius. 3apoKIeHUe celIeKIMU U fomectukauuu. YuenueH. M. BaBuiosa o
LleHTpax NpouCX0oXICHUsI U MHOT00Opa3us KyIbTypHBIX pacTeHHH. PoJb cenekuuu B co31aHUU COPTOB
pacTeHuii U mopoJ *KUBOTHbIX. COpT, MOpoJa,lITaMM. 3aKOH  T'OMOJOTHYECKHX j ;0 (0):! B
HacyencTBeHHoW u3MmeHunBocTH H.M. BaBuiioBa, ero 3HaueHue 1715 CeNEeKIIMOHHONW paboThl.

MeTto/b1 ceneKIIMoHHOM paboThl. MIcKkyccTBEHHBIN 0TOOP: MacCOBBIA U MHIMBUTyaJIbHBIA. DTambl
KOMOMHAIIMOHHOW cenekuuu. VcnbiTanue npousBoguteneil mo nmoroMcTBy. OTOOp MO TeHOTHIy ¢
MOMOIIbIO OLIEHKH (DEHOTHIMA TOTOMCTBA U OTOOP MO TeHOTHITY ¢ omollbio aHanuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEIEeKIIMOHHON paboThl. PaguanMoHHbIN 1 XUMHUYECKUMA
MyTareHe3 Kak MCTOYHMK MYyTaluil y KyJbTYpHBIX (popMm opraHuzMoB. Mcronb3oBaHre T'€HOMHOTO
pelaKTUpoBaHuss M MeToJoB pekoMOMHaHTHBIX JIHK 11 momydenus mcxonHoro matepuana Juist
CEJIEKIINH.

[Tonmyuenue nonuruion10B. BHyTpuBHI0Bas rubpuanzanus. bau3skopocTBEHHOE CKpeluBaHue,
Wi UHOpUIMHI. HepoJcTBeHHOE CKpeluBaHWe, WIM ayTOpUAMHI. ['eTepo3uc M ero NpUYHHBL
Hcnonp3oBanue rerepo3uca B ceneknuu. Otnanénnas tubpuausamms. [Ipeomonenue Oecrimomust
MEXBHUI0BbIX THOPUI0B. JIOCTH)KEHUS CENEKIIUU PACTEHUH U )KUBOTHBIX. «3e1éHas pesontoyusy.

CoxpaHeHHe U U3y4YeHHE T'eHEeTHUYECKUX PECypCOB KyJIbTYPHBIX PACTEHUN M UX JAUKUX POAUYEn
JUISL CO3JJaHMsI HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3MCTBEHHBIX KYNbTYp. M3yuenue, coxpanenue u
ynpaeenue ceHemu4eCKuMU pecypcamu CenbCKOX03AUCTEEHHbIX U NPOMBICI0BbIX HCUBOMHBIX 6 YelAX
VIVUUEHUACYWEeCMEYIOWUX U CO30QHUS HOBbIX NOPOO, JIUHUU U KPOCCO8, 6 MOM YUCIeC
NPUMEHEHUEeM COBPEMEHHbIX MeMOo008 HAYYHLIX UCCIe006aHUll, Nepedosblx uoel U NepCcneKmueHbIX
MexXHOI02U.

JlemoHCTpanuu

IToptpersr: H.W. Baunos, 11.B. Muuypun, I'./]. Kapneuenxo, IL.I1. JIykbsuenxo,b.JI.
Acraypos, H. bopnoyr, JI.K. benses.

Tabmuuer u cxembl: «LIeHTPBI MPOUCXOXKACHUS U MHOTO0Opa3usi KyJIbTYPHBIXPACTCHUI,

«3aKoH TOMOJIOTHYCCKUX pAaOB B HaCJICIICTBCHHOﬁ HU3MCHYMUBOCTHY,
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«Metoabl cenekuny, «Otnanénnas rudpunuzanusy», «MyTrareses».
JlaboparopHas pabora «M3yueHue  COPTOB  KYJIbTYpHBIX  pacTeHUH U MOPOJA
JOMaITHUX KUBOTHBIX».

JlaGoparopHas pabota «/3ydeHrne MeTo10B CENEKIUN PACTCHHI.

[Ipaktrueckas padota «IIpuBHUBKa pacTeHMID».

Okckypcusi «OCHOBHBIE METOJbI WM JIOCTUXKEHUSI CEJICKIMM PACTeHUW U KUBOTHBIX (HA
CCJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMy, COPTOHCHBITATEIILHBIM yYacTOK, B TEIIMYHOE
X035IUCTBO, B 1a00paTOPHUIO arpOyYHUBEPCUTETA WM HAYYHOTO LIEHTPA).

Tema 16. BuoTexHO0JIOrHsI M CHHTETHYECKAS] OHOJIOT Ul

OGLeKTBI, HCIIOJIL3YCMBIC B OMOTEXHOJIOT WU, — KICTOUYHBIC W TKAHCBBLIC KYJIbTYPHI,
MHUKPOOPIraHu3Mbl, UX XApPAKTCPHUCTHUKA. Tpa,Z[I/IHI/IOHHaH OMOTEXHOJIOTHSL: XHG6OHC‘ICHI/IC, IMOJIYUCHHEC
KHCJIIOMOJIOYHBIX IMPOAYKTOB, BHUHOJCIINC. MI/IKpO6HOJIOFI/I‘leCKI/Iﬁ CHHTC3. OOBEKTHI

MHUKPOOHOJIOTHYECKUX TeXHOIOTHH. [Ipon3BoACTBO Oenka, aMUHOKHUCIIOT U BATAMUHOB.

Co3naHue TEXHOJOIMH M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO U3MEHEHUs WKOHCTPYHMPOBAHMS
T€HOMOB C L€JIbIO MOJTYYEHHs] OPraHU3MOB M HUX KOMIIOHEHTOB, COJEpIKAIllUX HE BCTpEYaroIuecs B
npupojie OMOCUHTETUYECKUE TTYTH.

Knerounas wunxeHepus. MeToisl KyJbTypbl KJIETOK W TKaHell pacTeHUMM M IKUBOTHBIX.
Kpunobanku. ComaTiyaeckasi THOpHIN3aIUs U COMaTHIeCKuid SMOproreHes. Vcnoiap30BaHne ramion/10B
B CEIEKUUM pacTeHuil. [lonyuenue mMoHoKknoHanbHblx anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U
NONUKNIOHANbHLIX — anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJIOTBOpPEHHE. PeKoHCTpyKIus
AWLIEKJIETOK W KJIOHUPOBAaHUE >KUMBOTHBIX. MeETOJ TpaHCIUIAaHTALUU SIIep KIETOK. Texnonocuu
0300p0GNEeHUSA, KYTbMUBUPOBAHUS U MUKPOKIOHANLHO20 PASMHOICEHUS  CelbCKOXO3AUCHBEHHbIX

KYIbmyp.

XpOMOCOMHAsi M TeHHas HWHKEeHepusA. VICKyCCTBEHHBIM CHHTE3 T€Ha U KOHCTPYUPOBAHUE
pexkomOunantueix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOM ¥ T€HHON WHKEHEPHH. DKOJIOTHYECKHE U ITUUECKUE TPOOJIEMbI T€HHON WHKEHEPHUH.

Menununackue OuotexHonmoruu. I[loctreHomHuass 1udpoBas MenuiuHa. [I[P-muarnoctuka.
MeTta00JIOMHBIN aHAIN3, TEHOLIEHTPUYECKUN aHau3 MPOTEeOMa YeIOBEeKa ISl OLIEHKU COCTOSHUS €ro
310poBbsl. Vcronb30BaHMe CTBOJNIOBBIX KIETOK. TapreTHas Tepamus paka. 3D-Omommkenepust Iuist
pa3paboTku (HyHAaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3JaHMsSI KOMILJIEKCHBIX TKaHei
COUeTaHHEM TEXHOJIOTUH TpEXMepHOro OuonpuHTHHTa u ckaddonauHra s pemeHus 3aaa4y
MEPCOHAIIM3UPOBAHHON MEIUIMHBI.

Co3manrie BEKTOPHBIX BAaKIMH C LEIbI0 OOECIEYeHHS KOMOWHUPOBAHHOW 3allUTBhl OT
Bo30yauteneir OPBU, ycraHOBIeHME MOJEKYJISpPHBIX MeXaHU3MOB (¢yHkiMoHupoBanus PHK-
COJIepIKaIINX BUPYCOB, BHI3BIBAIOIINUX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA U KUBOTHBIX.

JleMoHCTpaluu

Tabmuer u cxembl:  «Mcnonb3oBaHue MHKPOOPTraHU3MOB B IIPOMBIIJIEHHOM
IPOU3BOJCTBEY, «KieTouHas nHxkeHepus», «['eHHas HHXKEHEpUI».

JlaGoparopHas paboTa «/3yueHrne o0beKTOB OuoTexHONOrum». [lpakTuyeckas

pabora «IlomyueHre MOIOYHOKHUCIIBIX TPOAYKTOBY.

3KCKY pcusd «buorexHomorus - BaKHeHIIas IMPOU3BOAUTCIIbHAA cuiia
COBpPCMCHHOCTHU (Ha OHMOTEXHOJIOTHYCCKOE HpOI/I3BO,Z[CTBO))>.
11 KJIACC

Tema 1. 3apoxkaeHnne u pa3BuTHE IBOJIOLMOHHBIX NMPEACTABJIEHUI B OM0JIOTHH

OpomononHas teopus Y. JlapsuHa. [Ipeanocbuiki BO3HUKHOBEHUS JapBUHHU3MA.

Kusnb 1 HayuHas nesrenbHocTh Y. JlapBuHa.
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JIBrokymue cuibl 3Boitound BUnoB no Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTb PA3MHOKEHHS
OpraHM3MOB, HACJEICTBEHHAs HW3MEHUYUBOCTb, OOpp0a 3a CyIIEeCTBOBAaHUE, €CTECTBEHHBIH U
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cunteTnueckor Teopun 3Boioruu (CTD). HelitpanpHas Teopus SBOJIOIMH.
CoBpemMeHHasl SBOJNIOIUOHHAA OHONOTHA. 3HAYEHUE HBOJIOLMUMOHHONW TEOpPHUH B (POPMUPOBAHUU
€CTECTBEHHO-HAyUYHOM KapTHUHBI MUPA.

JeMoncTpanuu

[Moptpetsr: Apuctotens, K. Jlunneit, XK.b. Jlamapk, 2.K. Cenr-Unep, XK. Krosbe, Y. JlapBun,
C.C. YerBepukos, N.1. llImansraysen, Jx. Xongein, [.K. bensies.

Tabmuis! u cxembl: «CucreMa xuBoi npupoas! (o K. JIunuer)», «JIecTHULA KUBBIX CYIIECTB
(mo Jlamapky)», «Mexanu3sM (GOpMHpPOBAHUS MPUCTIOCOOJICHUN Y pacTeHU M KUBOTHBIX (I10
Jlamapky)», «Kapra-cxema mapuipyra nytemectBus Y. Jlapsuna», «Haxonku Y. Jlapsunay, «@opmbl
00pbOBI 3a cymecTBoBaHue», «lloponbl romybeit», «MHorooOpasue KylabTYpHBIX (DOPM KamycThD»,
«ITopoapl TOMAITHUX KUBOTHBIX», «CxeMa oOpa3zoBaHusi HOBBIX BUAOB (1o Y. [lapsBuny)», «Cxema
COOTHOUIEHUSI JABWXKYIIMX CHJI 3BOJIOIUNY», «OCHOBHBIE IIOJOKEHUSI CHUHTETUYECKOW TEOpHUU
3BOJIIOLIUM.

Tema 2. MUKpPO3BOIIOLMSA U €€ pe3yabTaThl

[Momynsiust Kak SIeMeHTapHas e TMHHALA SBOIIOIHA. COBpEMEHHBIE METO bl OLICHKUT€HETUIECKOTO
pa3HooOpa3usi W CTPYKTYphl momyisinuid. V3MeHeHwe reHodoHIa MOMyNSIIHUU Kak dJIEMEHTapHOE
HBOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeTnueckoro pasHosecus [x. Xapau, B. BaitnOepra.

OnemeHTapHble  (akTOphl  (ABIDKYIIME CHJIBI)  JBOJMIOUMU. MYTalMOHHBIN  MpoIlecc.
KombOunatuBHass u3MeHYMBOCTh. Jlpeiid reHoB — ciyvaiiHble HEHANpaBJICHHbIE M3MEHEHHs 4acTOT
amneneid B momymsanusax. OQQexT ocHoBatena. Igpgexkm oOymuviiounozo eopaviuika. CHudiceHue
2eHeMmuU4ecKo20 pazHooopasus. npudunsl u creocmsusi. Ilposesnenue aghghexma opetigha eenos 6 borvuux
u manvix nonynayusx. Murpauuu. W3omsuus nonymnsiuii: reorpadudeckas (MpOCTpaHCTBEHHAs),
6uonornyeckas (penpoayKTUBHas).

EctectBenHblii 0TOOp — Hampasisomui ¢akrtop 3Boatonud. POopMbl €CTECTBEHHOIO 0TOOpA:
JIBUKYIIUHN, CTAOMIIN3UPYIOIINNA, pa3pbIBatoLnil (qu3pynTuBHEIN). [lonoBoit otO60op. Bo3zHukHOBEHNE 1
HBOJIIOLIMS COLIMAJIBHOTO NTOBEACHMSI JKUBOTHBIX.

[IprcnocoOaeHHOCT,  OPraHMW3MOB  KaK  pe3yibTaT  MHUKPOIBOMIONMH. Bo3HHMKHOBEHUE
IpUCTIOCOOIeHUH y opraHu3moB. Apomopdo3bl u uamoanantaiuu. [Ipumepsl npucnocobieHuit y
OpPTraHU3MOB: MOpP(OJIOTHYECKHE, ¢buznoNoruyecKue, OMOXMMHYECKHE,  TOBEIEHYECKHE.
OTHOCUTEIBHOCTH IPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykTypa. BugoobpazoBanue kak pe3yiabTaT MUKPOIBOIIOIWU. M3omsius
— KmouyeBoi (axtop BHmooOpazoBaHus. IlyTm u crmocoObl BHI00Opa3oBaHMS: ajlJIONATPUUECKOE
(reorpaduueckoe),  CHMIIATPUYECKOE (DKOJOTHYECKOE), «MTHOBEHHOE»  (TOJHUILUIOWIU3AIINS,
rubpuan3aiys). JJmuTenbHOCTh SBOIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OHOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons aBomtonionHo#M 6MoI0THN B pa3paboTKe HAYYHBIX METOJIOB COXpaHEHHUS OMOPa3HOOOpa3usl.
MUuUKpO3BOIIONKS U KOIBOJIOIHSI TTAPA3UTOB U UX X03s5ieB. MexaHU3MbI POPMHUPOBAHUS YCTOWINBOCTH
K aHTHOMOTHKAM M ClIOCOOBI OOPHOBI C HEH.

JeMoHcTpannun

[Toptpetsr: C.C. YerBepukos, O. Maiip.

Tabmuier w1 cxembl: «MyTallMOHHAsE W3MEHUYUBOCTHY», «[lomymsiioHHass CTPyKTypa BUAAY,
«Cxema miposiBieHus 3akoHa Xapau—BaitnOepray, « {BIKyIIHE CHUIIBI DBOMIONUNY»,  «IKOJIOTHYECKas
W30JISIIIAS ~ TIOMYJISIIUA  CeBaHCKOM  openmy,

«['eorpaduueckasi U30JALUS JMCTBEHHULBI CUOMPCKOW M JHMCTBEHHHIIBI J1aypCKO»,
«IlomyAnMOHHBIE BOJHBI YUCJICHHOCTH XWINHUKOB M JKepTB», «(Cxema IEHCTBUS €CTECTBEHHOIO
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orbopa», «®Dopmbl O0prObI 3a cymiecTBoBaHHe», «MHAyCTpuanbHbIi MenaHu3m»,  «KuBble
uckonaembie», «IIOKpOBUTEIbCTBEHHASI OKpacka >KUBOTHBIX),
«IIpenynpexnaromass  OKpacka IKHUBOTHBIX», «DHU3HOJIOTHYECKHE  aJanTaiumny,
«I[IprcnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTENBHOCTEY», «Kputepun Buaa», «Buasi- 1BOHHUKIY,
«Ctpyktypa BHzma B mpupoae», «CrocoObl BHI000pa3oBaHUM,
«I'eorpaduueckoe Bua000pa3oBaHHE TPEX BHUAOB JAHJBIIICH», «DKOJOTHYECKOE BUI000pa3OBaHUE
BU/I0B cHHHI, «[lomumionasl pactenuit», «KamycTHO-peeqHbIATHOpU LY.

OOopynoBanue: repOapuy pPacTEHUH, KOJUICKIMM HACEKOMBIX, 4Yydesla INTHI[ W 3Bepeil ¢
IpUMEpaMU PA3JIMYHbIX MIPUCIIOCOOICHMIA, Yydesa TULl U 3Bepell pa3HbIX BUIOB, repOapuu pacTeHHUM
OJM3KUX BUIOB, 00Pa30BaBIIMXCS PA3TMYHBIMH CIIOCOOAMH.

JlaGoparopHas paboTa «BeIsiBIeHIE H3MEHUNBOCTH y OCOOEH OJTHOTO BHIA.

Ha60paTopHa${ pa60Ta «HpI/ICHOCOGJ'IeHI/ISI OpTraHU3MOB U UX OTHOCHUTECJIbHAA HCJICCOO6p33HOCTB>>.

Ha60paT0pHa51 pa60Ta <<CDaBHeHI/Ie BUJOB I10 MOD(bOJIOI‘ NMYCCKOMY KPHUTCPUIO».

Tema 3. Makpo3Bo1iouus u € pe3yJbTaThbl

Mertoapl u3yueHuss MakpolBoironuu. [laneoHTosornyeckue MeToJbl M3Y4YEHHs SBOJIIOLUU.
[Tepexomnbie GOpMBI U PUIOTEHETUIECKHUE PSAIBI OPTAHU3MOB.

buoreorpapuyeckue MeToasl n3ydeHus sBoironuu. CpaBHeHue ¢uiopbl U (payHbl MaTEpPUKOB U
ocTpoBoB. buoreorpaduyeckue odnactu 3emin. Buabl-sHAEMUKN U PEIUKTHI.

DOMOpHOJIOTHUECKHE H  CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOABl HW3YyYeHHsS SBOJIOLHUU.
['eHeTHueckue MeXaHU3Mbl HBOJIOLMM OHTOTEHE3a U IOSIBJIECHUS SBOJIIOLIMOHHBIX HOBILECTB.
['omonoruyHble M aHAJIOTWYHbIE OpraHbl. PyauMeHTapHble OpraHbl M aTaBU3Mbl. MOJIEKYJISPHO-
TeHEeTHYECKHe, OMOXMMUYECKHEe M MAaTeMaTHYECKHE METOJbl M3yUeHHs SBOJIONUH. ['OMOJOrHYHBIC
reHbl. COBpeMEHHBIE METOIBIIIOCTPOCHUS (PHIIOTEHETUIECKHX JIEPEBHEB.

XpPOMOCOMHBIE MyTAIlH U SBOJIIOLNS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBwiIa) 3IBONMIONMU. [Ipunyun cmenwvt gyuxkyuu. HeoOpaTumocTh
HBOJIOIMH. AanTUBHAs paauanys. HepaBHOMEpPHOCTbh TEMIOB HBOJIOIHMH.

JleMoHCTpanuu
IToptpetsr: K.M. bap, A.O. Koanesckuii, ®. Mromep, J. I'ekkens.
Tabmuuprt u  cxembl:  «DumoreHeTHUeCKui pAn  JoWagn», — «APXEONTEPUKCY,

«3Bepo3yOrie sueprl», «Crerouedansn», «Punnodursny, «CeMeHHbIE TaOPOTHUKNY,
«buoreorpadguueckne 30HBI 3emuny», «[peitd koHTUHEHTOB», «PenmukTey, «HadanmpHble cTagnmn
AMOPUOHANILHOTO Pa3BUTHS MO3BOHOYHBIX JKUBOTHBIX», «I OMOJOTHYHbIE M AHAJOTUYHBIE OpPTraHbI»,
«PynumeHTs», «ATaBU3MBD», «XPOMOCOMHBIE HAOOpbl 4YeJOBEKa M IIMMIIaH3e», «lJ1aBHbIE
HalpaBJIeHUs 3BOTIONHUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIOLIUN.

OO6opynioBaHMe: KOJUIEKIIMH, repOapuu, MyJSDKH MCKOMAEMbIX OCTaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJIJIEKIIUN HACEKOMBIX.

Tema 4. [IpouncxoxaeHue U pa3BUTHE KU3HU Ha 3emJie

Hayunble runoTe3bl MPOUCXOXKIECHUS KU3HU Ha 3emiie. AbuoreHe3 u nancrepmus. [lonayynbie
NPECTaBICHUS O 3apOXKJACHUHM JKU3HU (KpealMoHH3M). ['mmore3a MOCTOSHHOTO —CaMO3apOXKICHHS
KU3HH U €€ omnposepkeHue onbitaMu @D. Peny, JI. Cnamnanuann, JI. ITacrepa. IIponcxoxaenue
YKU3HU U acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHWYecKoW HBostouuu. llnanerapHas (Teosnoruueckas) 3BOJIOLHUA.
XuMuyeckasi 3BOJIOLUSA. AOHOTeHHbI CHHTE3 OpPraHWYeCKHUX BELIECTB U3 HeopraHndeckux. OTIbIT
C. Mwmepa u I'. IOpu. OG6pazoBanue mnonumepoBu3 MoHOMepoB. KoanepBarnas runoresa A .
Onapuna, runore3a nepsuyHoro OynboHaJ[x. XomnaelHa, reHeruueckas rumoreza [. Mémnepa.
Pu6o3umsr (T. Yek) u rumoresa
«vupa PHK» V. I'mn6epra. ®opmMupoBanre MeMOpaH U BOSHUKHOBEHHE TPOTOKIIETKH. MicTopust 3emiun

U MeToAbl €€ u3ydeHus. MckomaeMble OpraHMYECKUE OCTaTKH.
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['eoxpononorust u e€ Meroabl. OTHOCUTEIbHAS U a0CONIOTHASE TEOXPOHOJIOTH. I'e0XpoHOoIOrnyecKas
LIKaJIa: S0HBI, 3Pbl, IEPUOBI, JTIOXH.

HavanpHble osTanel opraHudeckoi sBomtouuu. llosBieHne u 3BOMIOLMS TIEPBBIX KIETOK.
Opouronius MeTaboau3Ma. BosHUKHOBeHHE NepBbIX 3kocucTeM. COBpeMEHHbIE MUKPOOHbIE OMOILUIEHKN
KaK aHaJIOT IepBbIX Ha 3emiie cooduiectB. CtpomaronuTsl. IIpokapuoThl 1 3yKapHOTHI.

IIpoucxoxxaenne sykapuoT (cuMOUOreHe3). OBOJIOLUMOHHOE IPOUCXOXKIEHHUE BUPYCOB.
ITponcxoxneHne MHOIOKJIETOUHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX I'DYIII MHOTOKJIETOYHBIX
OpPraHU3MOB.

OCHOBHBIE ATaIlbl BONIONMU BhICIIUX pacTeHuil. OcHOBHBIE apoMop(do3bl pacTeHuil. Brixon
pacTeHni Ha cyuy. [losBieHne CIOpOBBIX PaCTEHUM U 3aBOCBaHME MU Cynid. CeMEHHBIE PaCTECHHUS.
IIpoucxoxkneHne IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIOIUHU XKUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX TUIOB. [lepBbie XOpA0BbIe KUBOTHBIE. JKU3HD
B BOJE. ODBOJIONMS TO3BOHOYHBIX. [Ipomcxoxnaenne ampubmii u pentunmii. [Ipoucxoxaenue
miekonuTaomux u ntul. [IpuHnun kmoyeBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMU H
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie IO 3paM M IEPUOJAM: apXeil, MPOTEPO30M, Maneo30i, Me3030,
KaifHO30M. OOmasi XapakTepHCTUKa KJIMMaTra M TeoJOrMYecKux mporeccoB. [losiBieHue u pacuser
XapaKTepHBIX OPraHU3MOB. YTIIeo0pa3oBaHUE: €ro YCIOBHS U BIUSHUE Ha Ta30BbIH COCTaB aTMOC]eEpHI.

MaccoBble BBIMUPAHUS — 3KOJIOTHUECKUE KPU3HUCHI Tpouuioro. [I[puuuHel v clieacTBUsS MaCCOBBIX
BbIMHpaHuil. COBpEeMEHHBIH 3KOJIOTUYECKUI Kpu3Hc, ero ocobeHHocTu. IIpobiema coxpaHeHUs
O6unopazHooOpasus Ha 3emIie.

CoBpeMeHHass cHUCTeMa OpraHHYecKoro wmwupa. I[IpuHIMIBI KiIacCUpHUKAIMKA OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JeMoHcTpanyun

[Hoptpetsr: @. Pequ, JI. Cnannanuanu, JI. [Tactep, U.U. Meunnkos, A.M. Onapun,Ix. Xonzaeiis,
I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. TlacTtepa mo usyueHuto
caM03apoKJIeHUs KU3HN», «Cxema onbiTa C. Munnepa, I'. FOpu», « TanbiHEOpraHnuecKoi 3BOJIIOIUNY,
«I"eoxpoHonornueckass 1mkana», «HavanbHble dTanel opraHuyeckoil — spomtonuuy,  «Cxema
o0pa3oBaHUs DYKApUOT MYyTEM CHUMOUOTEHE3ay,

«Cucrema xuBOoM mpHupoAbl», «CTpoeHue BUpYyCa», «ApoMop(o3bl pacTeCHUI,
«Punnodute», «OIHOKIETOUYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,

«Mxm», «[lanopotHukm», «l'onoceMeHHble pacTeHUs», «Opranbl LIBETKOBBIX pacTeHui», «Cxema
pa3BUTHS KUBOTHOTO MHPaA», «ApOMOpP(O3bl KUBOTHBIXY,

«IIpocrerimme», «KunmeunononoctHele», «llnockue wepBm», «UneHucToHoruey,

«Pb1OBIY,  «3eMHOBOIHBIEY, «IIpecmpikaromuecs», «IItnupy,  «MuekonuTaromume,

«Pa3BuTHe XHM3HU B apXeucKou spe», «Pa3BUTHE KU3HU B INPOTEPO3OUCKOU dpey,

«Pa3BuTHE XM3HM B TaICO030MCKON 3pe», «Pa3BUTHE >XKM3HM B ME3030MCKOM 3pey,

«Pa3BuTHE XKU3HU B KaWHO30MCKOW 3pe», «CoBpeMEHHasl CUCTeMa OPraHuYeCKOrOMUPay.
O6opynoBanue: repOapui pacTEHUI pa3IUYHBIX OTAENOB, KOJUIEKIMH HACEKOMBIX, BIIaXKHbIE

npenaparsl JKUBOTHBIX, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIEThl MO3BOHOYHBIX

JKUBOTHBIX, YydYella NTHUI[ U 3Beped, KOJUIEKIUU OKAMEHEJIOCTEH, OJEe3HBIX HMCKOMAEMBbIX, MYJISKU

OpPraHUYECKUX OCTATKOB OPraHU3MOB.
BupryansHas nabopatopHas pabora «MoaenupoBanue onbiToB Musuiepa—tOpu mo u3ydeHuto
a0MOTEHHOT'0 CHHTE3a OPTaHNYECKUX COCTMHEHUM B TIEPBUYHON aTMOChepe».
JlaboparopHas pabota «/3ydeHne u onrMcaHue HCKOMTaeMbIX OCTATKOB APEBHUX OPTaHU3MOBY.

[paktuyeckas pabora «M3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUN PAa3HBIX OTIEIIOBY.
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Ipaktuyeckas pabora «3ydeHne ocoOOEHHOCTEH CTPOCHUS TO3BOHOUHBIX JKUBOTHBIX).

Tema 5. IlpoucxoxkaeHne 4eJ0BeKa — AaHTPONOTeHe3

Pa3nens! v 3a1aun aHTponosoruu. Meroibl aHTPOIOJIOTHH.

CraHOBIIEHHE TMPEACTaBICHUNM O MPOUCXOKICHUU 4YEJIOBEKa. Peauruo3Hele BO33pEHUS.
CoBpeMEHHbIE HayUYHbIE TEOPUH.

CxoacTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHHE uenoBeka. CBUIETENbCTBA
CXOACTBa YEJOBEKa C JKUBOTHBIMU: CPaBHUTEIbHO-MOPQOIOTHYECKHE, 3MOPHOIOTHYECKHE,
dbuznonoro-ouoxuMuyeckue, nopeaendeckue. OTINYMs YeIoBeKa OT JKUBOTHBIX. IpsaMoxoxaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTIO MO3ra U BTOPOU CUTHAJIBHOM CUCTEMBI.

JBmwxymire cuiibl (dakTopbl) aHTpONOreHe3a: OMOJIOrMYecKHe, COLUAIbHbIE.
CootHorieHre OMOIOTMYECKUX U COLIMATBHBIX (JaKTOPOB B aHTPOIIOTEHESE.

OcHoBHbBIE CTagUM aHTpoIlOreHe3a. PaHHuWe uyenoBekooOpa3Hbie 00€3bsiHbI (MPOKOHCYINBI) U
paHHUE NOHTUABI — O0IIKE MTPEIKHU YETOBEKOOOPa3HBIX 00€3bsH U JII0JeH. ABCTPaJIONUTEKH — ABYHOTHE
npeaku Jojen. YenoBek ymenblid, IepBble U3TOTOBICHUSI Opyauid TpyJa. UenoBek NpSAMOXOIAIIUN
W TepBBId  BBIXOA JIroJiel 3a mpenenbl Adpuku. UemoBek reipenbOeprckuii — oOmmi mpeaox
HEaHJEPTAIbCKOTO YEJIOBEKA M 4YEJIOBEKa pa3yMHOro. YenoBeK HeaHAEepTalbCKUW Kak BHJ JIIOJEH
XOJIOAHOTO KiIuMaTa. YenoBeK pa3yMHbII COBPEMEHHOIO THIA, JIEHHUCOBCKUN YEJIOBEK, OCBOEHUE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreneruka u naieoreHOMHKA.

DBONIONUS COBPEMEHHOTO 4YesloBeKa. EcTecTBeHHBIM OTOOp B MOMYJSAIMSIX YeIOBeKa.
MyTanoHHbIH Tporiecc ¥ noauMopdusM. llomynsuoHHBIE BOJHBI, Apei] TreHoB, Murpanus
«a(h ekt ocHOBaTEsH B MOIMYJIALUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. [lonsatue o pace. bonbime pacel: eBporneonaHas (€Bpa3uiickas), aBCTpaio-
Herpou/iHas (3KBaTopuaibHas), MOHIOJIOMIHAsA (a3MaTCKO- aMepuKaHcKast). Bpems u mytu pacceneHus
yesoBeka Mo IaHere. EauHcTBO uenoBeueckux pac. HaydHass HecoCTOATENbHOCTh pacu3Mma.
[Ipucnoco0aeHHOCTh YeIOBEeKa K Pa3HBIM YCIOBUSIM OKpY’KaroIiew cpensl. Biusiaue reorpaduueckoi
cpeabl 1 apeiida reHoB Ha MOP(HOJIOTHIO M (PU3HOJIOTHIO YETIOBEKA.

MexauciurInHapHbie METOIbI B (PU3UYEeCKOM (OMOIOTMYeCKO ) aHTPOIIOJIOTHH. DBOIIOIIMOHHAS
AQHTPOIOJIOTUSL M TAJIECOAHTPONOJIOTUSl UYEIOBEUECKUX MNOMysiiuil. bruoconuanbHble HcciaenoBaHus
pHUpo/IbI uenoBeka. VcciaenoBanue K03BOIOIUUONOIOTHYECKOTO U COLIUATBHOIO B YETIOBEKE.

JleMoHCTpanuu

[Toptpersr: Y. lapsun, JI. JIuku, S.4. Poruncknii, M.M. I'epacumos.

Tabmuubr u cxembl: «MeTtonbl aHTpomnojiorurn», «['OJIOBHONH MO3T 4YeloBeKay,
«YenoBexkooOpa3Hbie 00€e3bsHBIY, «Cxener YyeJioBeKa U CKeJleT  IIUMIIaH3e»,
«PynumeHTsl M araBU3MB», «JIBHXKYLIHME CHIIBI aHTPONOrEHE3a», «IBOJIIOLHUOHHOE IPEBO
YEJI0BEKa», K ABCTPAIONUTEK», «HeI0BeK yMembliD», «HenmoBek NpsaMOXOISIIHN,

«JlenncoBckuil uenosexk» «Heangepranbups», «KpoManboHIb», «lIpeakn denoBekay,
«JTamnbl 3BOJIOLUY YeI0BeKa», «Packl yenoBekay.

OOGopynoBaHue: MYJSDKA OKAaMEHENIOCTeH, MpeIMETOB MaTepUanibHOM KyJIbTypbl MpPEIKOB
YeJoBeKa, penpoaykiuu (dotorpadun) KapTuH ¢ MUDOIOTHUYECKUMH W OMOJIEHCKUMH CIOKETaMu
IIPOUCXOXKICHUS YenoBeka, pororpaduu HaX0JOK UCKOMAeMbIX OCTaTKOB YEJIOBEKa, CKEJIEeT YeJIOBEKa,
MOJIEJIb YEpella YeIoBeKa U Yepena MUMIaH3€e, MOAEIb KUCTH YEIOBEKAa U KUCTU IIMMIAH3€, MOJEIN
TOpCca NPEJKOB YEIOBEKA.

JlaGoparopHas paborta «l3yueHne 0coOEHHOCTEH CTpOEHMs CKeleTa YelOBeKa,CBS3aHHBIX C
PSIMOXOXKACHUEM).

[pakTuueckas pabota «M3ydyeHne 3K0J0THYeCKUX alalTaliil YeI0BEKay.

Tema 6 IKoJjiorus — HayKa 0 B3AUMOOTHOIICHUSAX OPraHu3MOB U HATOPraHU3MEHHBIX CHCTEM C
OKPY:KaKIIel cpeaou
3apoxaeHue u pa3BuTue dKkojorun B Tpynaax A. ['ymGompara, K.®. Pynwe, H.A. Cesepiiona,
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3. T'ekkend, A. Tencnu, B.H. Cykauésa. Pa3nensl u 3agaun sxonoruu.Cssi3b 3KOJIOTHMHM C APYTUMHU
HayKaMH.

Metoasr sxonoruu. [loneBbie HaOmoneHUS. DKCHEPUMEHTHI B O3KOJOTHUU: TMPUPOAHBIE U
naboparopHbie. MojenupoBaHue B SKOJOTUHM. MOHHUTOPHUHT OKpPYXKAlOIIEH Cpeabl: JIOKAJbHBIM,
PETHOHANILHBIN U TJIOO0AIbHBIN.

3HaueHue SKOJIOIMYECKUX 3HAHUU /IS YeJIOBEKa. DKOJIOTMYECKOE MUPOBO33PEHUE KaK OCHOBA
CBSI3€M 4enmoBeuecTBa C NPUPOAOH. POPMUPOBAHUE SKOJIOTMYECKOW KYJBTYPbl M 3KOJIOTMYECKOU
IPaMOTHOCTH HacEJIEHUS.

JeMouncTpanuun
[Toptpetsr: A. I'ym6onsar, K.®. Pynase, H.A. CeBepuios, J. I'ekkenb, A. Tencnu,B.H. Cykauéb.
Tabmuier ©  cxeMbl:  «Pa3gensl  3KOJIOTUN, «MeTonpl  DPKOJIOTHN, «Cxema

MOHHUTOPHHTA OKPY>KAOLIEH CPEbl».
JlaGoparopHas pabota «l3ydyeHne MeTo10B SKOJIOTUYECKUX UCCIECIOBAHUIY.

Tema 7. Opranu3msl 1 cpea 0OMTAHUSA

Dkosnoruveckre (aKTOpbl W 3aKOHOMEPHOCTH WX JehcTBUs. Kitaccupukanus 3KOIOTHYSCKUX
(dakTopoB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomoreHHbie. OOIIMe 3aKOHOMEPHOCTH JEeHCTBUA
skonoruueckux  (akrtopos. IlpaBmno munumyma (K. [lnpenrens, FO. JInbux). TorepanTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢akroppl. CBeT Kak 3Koyoruyeckuil akrop. JleHcTBHE pa3HBIX YYacTKOB
COJIHEYHOT'O CIIEKTPA Ha OPraHU3MbI. DKOJOTHYECKHE TPYIIbI PACTEHUN U KUBOTHBIX I10 OTHOILICHUIO
K cBeTy. CurHasibHas poiib cBera. @OoTonepruoIu3M.

Temnmepatypa kak »dkonoruueckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPTaHHU3MBL
[ToKuIOTEpMHBIE U TOMOHOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak oakonorumyeckuit ¢akrop. IIpucmocoOneHuss pacTeHUl K MOAIEp:KaHUIO
BosHOTO Oananca. Knaccudukanus pacteHuil mo OTHOMIEHHUIO K Boje. [Iprucnoco0nenus >KUBOTHBIX K
U3MEHEHHIO BOJHOTO PEKUMA.

Cpenpl o0WMTaHHS OpPraHW3MOB: BOJHAs, HAa3eMHO-BO3MYIIHAs, TOYBEHHAs, TIIyOMHHAS
MOJTNIOYBEHHAsI, BHYTpHOpPraHU3MeHHas. (DU3NKO-XUMHUECKHE OCOOEHHOCTH Cpel  OOWTaHUs
opranu3MoB. [Iprcrnoco6eHust OpraHu3MOB K KH3HH B Pa3HBIX Cpeax.

buonoruueckue putmbl. BuemHue u BHyTpeHHUE PUTMBL. CyTOUHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHM3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH KU3HHU.

XKuznennslie popmbl opranu3MoB. [lonsTHE 0 XKU3HEHHON hopMe. Ku3HeHHbIE POPMBI paCTEHUI:
JEpeBbsl, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHHE TPaBbl, OJIHOJIETHUE TpaBbl. JKu3HEHHBIE (POPMBI
KUBOTHBIX: THAPOOHOHTBI, FT€OOMOHTBI, a3pO0OHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a )KU3HU.

buotnueckue ¢akrtopbl. Bunbl 6HOTHYECKHX B3aWMOJAEWCTBUIN: KOHKYPEHIIMS, XUIIHUYECTBO,
cumbuno3 u ero ¢opmbl. [lapasutusm, Koomepamus, MyTyalIn3M, KOMMEHCATU3M (KBapTHPAHTCTBO,
HaxJieOHnUecTBO). HeTrpoduyeckue B3aumopeiicTBus (Tomuueckue, Gopuueckue, ¢dadpudecKue).
3HayeHne OMOTHYECKUX B3aMMOJCHCTBHI ISl CYIIECTBOBAaHHMS OPTraHW3MOB B cpele OOWTaHWMS.
[TpuHIMIT KOHKYPEHTHOTO UCKITIOYCHHUS.

JlemoHCTpanuu

Tabmuist U CXEMBI: «IKOJIOTHYECKUE (bakTops», «CetoBoii CIIEKTpPY,
«IKOJIOTHUECKHUE TPYNMbl >KUBOTHBIX IO OTHOIICHHIO K CBETY», «TemIOKpPOBHBIE >KUBOTHBIEY,
«XO0JIOTHOKPOBHBIE JKUBOTHBIE», «DH3HONIOTHYECKHE aAJaNTallid XUBOTHBIX», «Cpempl oOWTaHUS
opranu3MoBy», «buonornueckue putmbD), «KusHenHbie GopMbl pacTeHUi», <« Ku3HEHHBIE (OPMBI
JKUBOTHBIX», « DKOCUCTEMA IIUPOKOJIUCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOMHOro Jeca», «llenn
TUTAHUS,

«XwumaugectBoy, «Ilapazutuzmy», «Konkypeniusny, « Cumonosy», «KommeHcammzmy.

ObopynoBanue: repbapuu pacTeHU M JKUBOTHBIX, TMPHUCTIOCOOJICHHBIX K BIUSHUIO Pa3JIMYHBIX
HKOJIOTHYECKUX (hAaKTOPOB, repOapuu CBETOMIOOMBBIX, TEHENIOOMBBIX U TEHEBBIHOCIUBBIX PAcTECHUH,
CBETOJIIOOMBBIE, TEHETIOOMBbIE U TEHEBBIHOCIMBBIE KOMHATHBIE PAcTeHUs, repOapuu U KOJUIEKIUU
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TETUIONIOOMBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX pacTeHUM, yyyena NTHII U 3Bepei, repdapuu
pacTeHui, OTHOCAIMMXCS K rurpoduram, kcepopuraMm, Me30(pUTaM, KOMHATHbIE PAaCTCHUs JIaHHBIX
IpyMIl, KOJUIEKLUU >KUBOTHBIX, OOMTAIOIUX B pa3HbIX cpelax, repOapuu W KOJUIEKLMU PAacTeHUH U
KUBOTHBIX, 00JIAAAIONMX YepTaMH MPUCHOCOOICHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBH JKU3HHU,
repO6apuM M KOJUIEKIIMU PACTEHUH M )KMBOTHBIXPA3JINYHBIX KU3HEHHBIX (DOPM, KOJIJIEKIIMU KUBOTHBIX,
YUYacCTBYIOLIMX B Pa3JIMUHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGoparopHas paboTa «BplsiBIeHHE TPUCIIOCOOIEHUH OPraHU3MOB K BIUSTHUIOCBETA».

JlaGoparopHas paboTa «BeIsiBIeHHE MTPUCITOCOOICHUN OPTaHU3MOB K BIUSTHUIOTEMIIEPATYPBD».

JlaGoparopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUH U3 pa3HbIX MECT OOUTAHUM.

Tema 8. Dkos1orust BUI0B U MOMY s Ui

DKOJIOTHYECKUE XapaKTePUCTUKH momyssiiuu. [lomymsius kak Ouosiorudeckas cuctema. Posb
HEOJHOPOJIHOCTH CPEeJbl, PU3MUECKUX 0aphepoB U OCOOEHHOCTEH OMOJIOTUH BHJIOB B (DOPMUPOBAHUHU
MPOCTPAHCTBEHHON CTPYKTYphl mnomyJsaiuid. (OCHOBHBIE MOKa3aTeIW MOMYJISIUUA: YHUCICHHOCTD,
IJIOTHOCTh, BO3pPACTHAsl M IOJIOBAasi CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpaLHS.

DKkoyioruueckasi CTpykTypa mnomyisiuud. OleHKka YWCIECHHOCTH momyisiuu. JuHamuka
nonyJiAMM U €€ peryisuus. buotmyeckuil nmoreHuuan MNOMYISUUU. MOoJenupoBaHHE TUHAMHUKU
nonyJyisauuu. KpuBble pocta uncieHHOCTH nomyiasiuuu. Kpuble BbKUBaHUs. Peryndnus 4ucieHHOCTH
MOMYJISIIUN: poiib (DaKTOPOB, 3aBUCALIUXHM HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJOTUYECKHE CTPaTeruu
BuzoB (r- u K-crparerun).

[lonsiTue 00 oKojorumueckod Hume Bujga. MecrooOutanue. MHoromepHass MoOJEIb
skosiorndecko Humm JIx.M. XaruuHcona. Pa3mepsl skonorudeckod Humd. lloTeHuuanbHas u
pean30BaHHAs HUILIH.

Bun kak cucrema nonyJianui. Apeaiibl BUA0B. BUIbl M X KU3HEHHBIE CTPATETUH.
DKOIOrMYECKUE SKBUBAJIECHTEI.

3aKOHOMEPHOCTU TOBEJICHUS U MHTPAIUi KUBOTHBIX. BUOJIOTMYECKHe WHBA3UU UYKEPOTHBIX
BUJIOB.

JlemMoHcTpanuu
IToprper: k.M. XaTuynuHCOH.
Tabmuis! U CXEMBL: «DKOJIOTHYECKHE XapaKTEPUCTUKH HOMYJIALAW,

«IIpocTpaHcTBEeHHas CTPYKTypa MOMyJIslun», «Bo3pacTHbe MUPaAMUABI MOMYIISALNANY,
«CKOpOCTh 3aceneHus MOBEPXHOCTU 3eMIIHM PA3IUYHBIMU OpPTaHU3MaMm», «MOJeNbIKOIOTHIeCKON
Hum Jx. M. XaTuuHcoHay.
OObopynoBanue: repOapru pacTeHHM, KOJJIEKIINH )KMBOTHBIX. JlabopaTropHas pabota
«IIpucmocobiiennst ceMsiH paCTeHUH K paCCEICHUIOY.

Tema 9. IKoJ10rUsI COOOIIECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBa oprann3MoB. buorieHo3 1 ero cTpykTypa. CBs3U MEXAy OpraHu3MaMHUB OHOLIEHO3E.

Dkocucrema kak oTkpbitas cuctema (A.Jx. Tencnn). @yHKIMOHANIbHBIE OJOKH OPraHU3MOB B
IKOCHCTEME: MPOMYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHu. Tpodudeckue 1enu u
cetn. AGuoTtnueckue 010ku dKocucTeM. [1ouBBI U UITBIB SKOCUCTEMax. KpyroBopoT BelIeCTB U MOTOK
HHEPTUH B SKOCUCTEME.

OcHoOBHBIE ITOKa3aTeau SKOoCcUcTeMBbl. buomacca 1 mpoayKius. DK0JIOTHYECKUe MUPaMHUIbl YUCEIL,
OMOMACCHI U DHEPTHH.

Junamuxa sxkocucmem. Kamacmpoghuueckue nepecmpoiiku. @Puykmyayuu. HampapieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKileccur. [IepBUYHbBIE UBTOPUYHBIE CYKIIECCHH U UX MPUYUHBI.
AHTponorenHsle Bo3eiicTBus Ha cykueccuu. KimnmakcHoe coobiectBo. bruopaznooOpasue u momHoTa
KPYTOBOPOTa BEIIECTB — OCHOBAYCTOMYMBOCTH COOOIIIECTB.

22



depepanbHan paboyaa nporpamma | Buonorma. 10-11 knaccbl (yrnybnéxHbin

IIpuponHble 3KOCHUCTEMBL. JKOocucmemvl 03€p U peKk. IKOCUcmemvl Mopeu U OKeaHos.
OKocucmemvl mMyHOp, ecos, cmenel, NYyCMulHb. AHTPOIOTEHHbIE SKOCUCTEMBI. ATpPO3KOCHCTEMA.
ArporneHo3. Paznuuust Mex1yaHTpOIIOreHHBIMHU U PUPOJHBIMU IKOCHCTEMaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [oponckas d¢uopa u (dayHa.
CunaHTpoOnU3anus ropoJcKoil ¢ayHsl. bruojornueckoe u X034iCTBEHHOE 3HAUYCHHE arpo3KOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEpPHOCTH (OPMHUPOBAHKS OCHOBHBIX B3aMMOJCHCTBUI OPraHU3MOBB 3KOCHUCTEMAaX.
Ponv  kackaonoco sgpghexma u 6udos-3ouguxamopos (knouesvix 6uU008) 8 HYHKYUOHUPOBAHUU
akocucmem. IlepeHOC SHEPrUM M BEIIECTB MEXAY CMEXKHBIMH 53KOCHUCTEMaMH. Y CTOMYMBOCTh
OpPraHU3MOB, MOIYJIALUN U YKOCUCTEM B YCIOBHUAX €CTECTBEHHBIX M aHTPOIIOT'€HHBIX BO3ICHCTBUI.

Mexanuzmwl 6030eticmeust 3a2p;z3HeHuﬁ PA3HBIX MUNo6 Ha Cy60p2aHu3M€HHOM, OpP2aAHUSMEHRHOM,
nonyuslyuOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJIOSUHECKO2O HOPMUPOBAHUA AHNMPONOCEHRO2O
6030elcmeusl. Mertononorus MOHUTOPHHTAa CCTCCTBCHHBLIX U aHTPOIIOTCHHBIX 3KOCHUCTEM.

JeMoHcTpanyun [TopTper:

A.JIx. Tencnu.

Tabmuubr u cxembl: «CTpykTypa OHOIEHO3a», «IDKOCHCTEMa MIUPOKOJIMCTBEHHOTO JIECay,
«JKkocuctemMa  XBOHHOro Jneca», «OyHKIHOHAIbHBIE TPYMIbl OPraHU3MOB B DKOCHCTEMEY,
«KpyroBopot BeliecTB B 3kocucTeMey, «Llenu nutanus (macTOUILHAsA, TETPUTHAS )Y, « IKOIOTHIECKAs
nupaMujia 4yucem», «IKOJIOTHYecKas Mupamuaa OuomMacch, «IKonoruueckas nupamua
sHeprum», «OOpa3zoBanue 00JI0TaY,

«llepuunas cykueccusi», «BoccraHoBneHue seca mocie moxapa», «IKOCHUCTEMa O3epay,
«Arpoueno3», «KpyroBopor BemeCTB M TMOTOK HHEPrUM B arpoleHo3e»,
«IIpumepsl ypOoIKOCHCTEMY.

O6opynoBaHue: repdapuu pacTeHUN, KOJUIEKIIUN HACEKOMBIX, Uydesia MTULl U 3Bepell, repbapuu

KyJbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIEIbIKOCUCTEMBI.

IIpakmuyeckasa paboma «V13yuenue u onucaHue ypooIKOCUCTEMBD.

Jlabopamopnas paboma «V3ydeHue pazHooOpazusi METKHX TMOYBEHHBIX WICHHCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

Okckypcus  «IKCKypcHusi B TUIMYHBIA OuoreoneHo3 (B 1ayOpaBy, OepesHsIK, €JbHUK, Ha
CYXOJIOJIbHBIN MM MOMMEHHBIH JIyT, 03€po, O0JIO0TO)».
OKckypcus «IKCKYpCHUs B arpodKOCUCTEMY (Ha IOJI€ WK B TEIUTMYHOE X03HCTBO)».

Tema 10. buocdepa — riodanbHas IKocucTeMa

buocdepa — obmiennanerapHas 00os0uka 3eMiIH, T CYIIECTBYET WJIM CYIIECTBOBAlA YKU3Hb.
PazButne mpencrasiaeHuit o 6mocdepe B Tpynax . 3tocca. Yuenue B.M. Bepnaackoro o 6mocdepe.
Ob6nactu 6uocdeps! u e€ cocran. JKupoesenecTBo 6rocdeps! ¥ ero GyHKIHH.

3aKOHOMEPHOCTH cylecTBoBaHUs Ouochepsl. OcobeHHOCTH Ouochepbl Kak TiI00albHON
sKocucTeMbl. [lnHaMudeckoe paBHoBecue B buocdepe. KpyroBopoTsl BemecTB U OHMOre0OXUMHYECKHE
nukiel (yriepoja, a3ora). PUTMHYHOCTH sIBIEHHIB Ouocdepe.

3onanbHOCTh Onochepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIITH: TyHApPA, XBOWHEIE Jieca,
CMEUIaHHbIE U MUPOKOJIUCTBEHHBIE JIeCa, CTENH, CABAHHBI, IyCTHIHU, TPOMUYECKUE JIECA, BHICOKOTOPBSI.
Knumat, pacTUTEeNbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrtpykTypa U (yHKIUS KUBBIX CHCTEM, OIICHKAa HUX PECYpPCHOTO MOTEeHIMana U OuocdepHbIX
(byHKUIHH.

JlemoHCTpanuu

[Toptpetsl: B.W. Bepnanckuii, 3. 3rocc.

Tabmuupr u cxemsl: «l'eochepsr 3emmm», «KpyroBopoT aszora B mpupome»,
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«Kpyrosopor yriepoja B MPHUPOJIEY, «Kpyrosopot KHCJIOpOJia B MPUPOIE»,
«KpyroBopoT Boasl B mpupoze», «OCHOBHbIE OMOMBI Cyminy, «KimumaTudeckue mosica3eMimy,
«Tynapay, «Tamray,  «CMenIaHHbBIN nec», «llIupoKoJMCTBEHHBIN JIECY,
«Cremnby, «CaBanHay, «IlycTtsinsy, « Tponuueckuit iecy.
Ob6opynoBanue: repbapun pacCTeHUH pa3HbIX OMOMOB, KOJJICKIIMH )KUBOTHBIX.

Tema 11. YennoBek U OKpy:Kamomasi cpeaa

DKoslornyeckue KpU3Mchl M UX NpUuuHbl. BosneicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3QYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsisHeHHMe BOAHOM cpenbl. OXpaHa BOOHBIX DPECYpPCOB.
Pa3pymenne noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne kinumara.

AHTpPOIIOr€HHOE BO3/EICTBUE HA PACTUTEIbHBIM M UBOTHBIM MHUp. OXpaHa pacTUTEIBHOIO U
XKHUBOTHOrO MHpa. OCHOBHbIE HNPUHLUIBI OXpaHbl Npuponbl. KpacHele kHuru. Ocobo oxpaHsemble
npupoaasie Tepputopun (OOIIT). boranndeckue caapl ¥ 300JI0THYECKUEC TTAPKH.

OcCHOBHbBIE TPHUHLHMIBI YCTOMYMBOIO PAa3BUTHS YEIOBEUECTBA W NpUpPOAbl. PamuoHanbHOE
NPUPOONOIB30BAHNE U COXPAHEHUE OMOIOTHYECKOro pazHooOpazus3emn. O0mue 3aKOHOMEPHOCTH
rJI00ATBHBIX HKOJIOTHYECKUX Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPH3UCA U €ro BEpPOSITHHIC
MIOCJICACTBHSL.

Pa3BuTie METOI0OB MOHUTOpPMHIA PAa3BUTHUS OINACHBIX TEXHOTEHHBIX IponeccoB. Cucmemuvle
Uccne008anus nepexooa K pecypcocbepezaioujeli U KOHKypeHmocnocobHouisnepeemuxe. buonozuueckoe
paznoodpazue u buopecypcwl. Hayuonanvnvie ungopmayuonnsie cucmemsi, obecnevusaoujue 00Cmyn
K uHghopmayuu no cocCmosanuio 0moenbHuIX 6U008 u skocucmem. OCHO8bI IKOpeadbuIUMayuu IKocucmem
u cnocobos 60pbbOBL ¢ buonospedcoenusmu. Pekoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHCcTpanun

Tabnuipl u cxeMbl: «3arps3HeHre aTMochepbl», «3arps3HeHHe Tuapocheps,
«3arps3Henne no4Bely, «llapaukoBeIil 3¢ dexT», «Oco00 OXpaHseMbIe PUPOIHBIETEPPUTOPHUI,
«MoJenu ynpaBisieMoro Mupay.

Ob6opynoBanue: ¢poTorpaduu oxpaHseMbIX paCTeHUH 1 )KUBOTHBIX KpacHoit knuruPoccuiickoi
®enepanyn, KpacHol KHUTH pernoHa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
ITO BUOJIOI'MU HA YPOBHE CPEJHET'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

@®I'OC COO ycranaBiuBaeT TpeOOBaHMs K pe3ysibTaTaM OCBOCHHS O0YYaroIIMMHCS IPOTrpaMM
cpeaHero o01iero o0pa3oBaHus: INYHOCTHBIE, METAIIPEIMETHBIEC U MPEAMETHBIE.

B cTpykType NHMYHOCTHBIX pE3yJNbTaTOB OCBOEHUS MPOTrpamMMbl IO OHOJOTHH BBIJIEIECHbI
CJICYIONINE COCTABJISIIONINE: OCO3HAHNE OOYJAIOIIMMUCS POCCUUCKON TPaKIaHCKOW UIEHTUIHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIPENEICHHUI0, HAIWYHE MOTHUBALlUU K
0o0yueHHI0 OMOJIOTHH, LIeJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXIEHHH JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX LIEHHOCTEH M UCTOPUYECKUX  TPAgULMil  pa3BUTHA OMOJIOTUYECKOTO  3HAHUS,
TOTOBHOCTbHM CIIOCOOHOCTh OOYYarOIIMXCs PYKOBOACTBOBATbCS B CBOEU JIEATENBHOCTH IEHHOCTHO-
CMBICJIOBBIMH ~ YCTQaHOBKAMHM, NPUCYIIUMH CUCTEME OMOJIOTMYEeCKOro oOpa3oBaHUs, HaJIU4yue
MIPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYPhl, CHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIn4HOCTHBIE PE3yJbTaThl OCBOGHMSI MPOrpaMMbl MO OWOJOIMH JOCTHUTAIOTCSB €IUHCTBE

yqe6H0171 A BOCHUTATCIILHOM JCATCIIbHOCTH B COOTBETCTBHUHUC
TPpAAUIIUOHHBIMU pOCCHﬁCKHMH COINMOKYJIbTYPHBIMH, HCTOPUUCCKHUMU U JYXOBHO-HPABCTBCHHBIMU
OCHHOCTAMU, MMPUHATBIMU B 06H.[€CTB€ npaBujiaMmM MW HOpMaMH
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MOBE/ICHUS U CHOCOOCTBYIOT npoiieccam CaMONO3HAHU, CAMOBOCITUTAHUS U
CaMOpPAa3BUTHUSI, PA3BUTUS BHYTPEHHEHW MO3UIIMH JTMYHOCTH, MATPUOTH3MA M YBOKCHHUSK 3aKOHY U
MIPABOIOPSIIKY, YEIOBEKY TpyJa U CTapIIeMy MTOKOJICHHIO, B3AUMHOTOYBO)XKEHHUS,  OEpeKHOro
OTHOLUEHUS K KyJbTYpHOMY HACIEOUI0O M  TPaJuLUUsSIMMHOIOHAI[MOHAJIBHOIO HAPOa
Poccuiickoit @enepanuu, npupoe U oOKpyskarouien cpeae.JInuHOCTHBIE pe3yabTaThl OCBOCHUS

ydyeOHoro npeamera « buonorus» M0KHBI OTpaxaTb T'OTOBHOCTh u CIIOCOOHOCTH
o0ydaromuxcsi PyKOBOICTBOBATHCAC(HOPMUPOBAHHONW  BHYTPEHHEW  IMO3WIUEH  JIMYHOCTH,
CUCTEMOW  IIEHHOCTHBIXOPHEHTAIIUH, TO3UTHBHBIX BHYTPEHHUX YOCIKIEHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIMIIEHHOCTSIM POCCUHCKOTO OOIIECTBa, PACIIMPCHUE >KU3HEHHOTO OIBITa M OIBITa
JESATEIBHOCTH B IPOLIECCE peaTu3allMi OCHOBHBIX HAIpPABJICHHI BOCHUTATEIbHOU

JACATCIIBHOCTH, B TOM YMCJIC B HaCTHU:

l) IpaxKaaHCKOIo BOCIIMTAHUS:
C(bOpMI/IpOBaHHOCTB rpaxcz[aHCKoﬁ B(0X370005051 06yqa10meroc;1 KaK aKTHBHOI'O M OTBCTCTBCHHOI'O
YJICHa pOCCHﬁCKOFO O6H.I€CTB8.;
OCO3HAHUEC CBOHUX KOHCTUTYUMOHHBIX IpaB n 069[321HHOCT€I>1, YBaXCHHUC 3aKOHa H
IIpaBoOIIOpsAaKa,
TOTOBHOCTh K COBMECTHOM TBOp‘-IGCKOfI ACATCIBHOCTH IIPpU CO3OaHUUN y‘-I€6HI>IX ITPOCKTOB,
PCIICHHUN yqe6HI)1x 1 IO3HAaBATCJIbHBIX 3aJa4, BbIIIOJTHCHUU OHOJIOTNYECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OIPENEATh COOCTBCHHYIO IMO3UIUIO MO OTHOIICHHIO K SIBJICHUSM COBPEMCHHOU
JKM3HU U OOBICHSITE €€;

YMEHHE YYHUTHIBATH B CBOUX JECHCTBUSX HEOOXOIUMOCTH KOHCTPYKTHBHOTO B3aWMOJCHCTBHS
JFO/IeH C pa3HbIMU YOSIKICHUSMU, KYJIbTYPHBIMU IICHHOCTSIMU U COIIMATILHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO  BBINOJHEHHS  YYCOHBIX,
MO3HABATEIIBHBIX U HCCIICIOBATEILCKUX 3a/1a4, YBAKHUTEIHLHOTO OTHONICHHUS K MHEHHIO OINITOHCHTOB
pu 00CYXICHUU CIIOPHBIX BOITPOCOB OMOIIOTUYECKOTO COAECPIKAHMUS,;

TOTOBHOCTb K TYMAHUTAPHOMN M BOJIOHTEPCKOM EATEIBbHOCTH;

2) NaTpHOTHYECKOro BOCIIUTAHHS:

C(OPMHPOBAHHOCTh POCCUHCKOW TPAXKITAHCKOW HICHTHYHOCTH, NATPHOTH3MA, YBAXKCHHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iiepen PoaMHON, TopaocTH 3a CBOM Kpaii, cBoro Ponuny,
CBOW SI3BIK M KYJIBTYPY, IPOILJIOE U HACTOAIIEe MHOTOHAIIMOHAILHOTO Hapona Poccuu;

IIEHHOCTHOE OTHOIIICHUE K TPUPOIHOMY HACJICIUI0 M MAMSITHUKAM TPUPOBI, IOCTHKEHHIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IC;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCHUMCKUX YUY€HBIX B CTAHOBJIEHWE M pa3BUTHE OMOJIOTHH,
IIOHUMAaHUS 3HAUYCHUS 6I/IOJ'IOFI/II/I B ITO3HAHWHW 3aKOHOB IPHUPOALI, B )KU3HHU YCIIOBCKA U COBPEMCHHOI'O
00111eCTBA;

uaenHas yoexx1I€HHOCTh, TOTOBHOCTD K CITY>KEHHIO | 3ammuTe OTe4ecTBa, OTBETCTBEHHOCTH 32 €T0
cynp0y;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH poccHiickoro Hapoja; c(hopMHpPOBAaHHOCTH
HPAaBCTBCHHOI'O CO3HAHHSA, STUYCCKOI'O IIOBEACHUA,
CIOCOOHOCTh OIICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE DPEIICHUS, OPUEHTHPYSCh Ha

MOpaJIbHO-HPABCTBCHHBIC HOPMEBI 1 ICHHOCTH,
OCO3HAHME JIMYHOTO BKJIaJia B IOCTPOCHHUE YCTOHUMBOTO OyAyIIero; OTBETCTBEHHOE OTHOIIEHUE
K CBOMM POJUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE

OCO3HAHHOTO NPUHATHUS LICHHOCTEN CEMENHOM KU3HU B COOTBETCTBUM € TPaJuLUsAMU HapoaoB Poccun;

4) 3cTeTH4ecKOro BOCIIMTAHUS:
JCTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYas OCTETHKY OBITa, HAyYHOTO M TEXHMYECKOTO
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TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHUH;
[IOHMMaHHE SMOLIMOHAIBHOTO BO3JCHCTBUSA XMBOH NPUPOAbI U €€ IEHHOCTHU; I'OTOBHOCTh K
CaMOBBIPAKEHUIO B PAa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE IPOSIBIIATD

Ka4yecTBa TBOPUYECKOMN JIMUHOCTH;

5) ¢pusuueckoro BocnuTaHMsi, (OPMHUPOBAHHS  KYJIbTYPbI 3/0pPOBbS M
IMOLUOHAIBHOIO J1ArONoJIyqHusi:

MOHMMAaHWE W pealu3alus 370poBoro M OezomacHOro oOpasza XH3HU (30POBOE IMHUTAHHE,
COOJIIOJIEeHNE TUTMEHUYECKUX MPaBUI U HOPM, COAlaHCHUPOBAHHBIH pPEXHUM
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3aHATHUM M OTIbIXA, peryispHas (u3nueckas aKTHMBHOCTB), OEpEXHOro, OTBETCTBEHHOIO U
KOMIIETEHTHOT'O OTHOLIEHUSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/10POBbIO;
MOHMMAaHWE LEHHOCTH TMpPaBWJ WHIMBUAYAIBHOTO W KOJUJIGKTHBHOTO 0€30MacHOro
IIOBE/ICHUS B CUTYaLUsAX, YTPOXKAIOIINX 30POBbIO U KU3HHU JIOJEH;
OCO3HaHME MOCIEICTBUI U HENPUATUS BPEIHBIX MPHUBBIYEK (YNOTPEOICHMSaIKOT O,
HapKOTHUKOB, KYpEHMUS);

6) TpynoBoro BocnuTanus:

TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYHA0Mo0ue;

TOTOBHOCTh K  AKTHBHOH  JIGATEIBHOCTH  TEXHOJIOTMYECKOH M  COLHMAJIBHOI
HANPABIEHHOCTH, CIIOCOOHOCTh MHHIMHPOBATh, IIAHUPOBATh H CAMOCTOSTEIBHO BHITIOIHATH
TAKyIO JICATEIBHOCTD;

MHTEPEC K Pas3inuHbIM cepam npodhecCHOHaTLHON NEATENLHOCTH, YMEHHE COBEPILATH
0CO3HAHHBII BRIOOp OyyIIel Tpodeccun 1 peatn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TLIAHBL;

TOTOBHOCTb M CIIOCOGHOCTH K 0OPa30BaHMIO U CaMOOOPA30BAHMIO HA IIPOTSHKCHUH BCEil
KU3HU;

7) 3K0J0rH4ecKoro BOCIHTAHMS:

HKOJIOTHYECKHU LIEIeCO00pa3HOe OTHOIIEHWE K NPUPOAE KaK MCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIeCTBOBAHUS;

MIOBBIIIEHUE YPOBHSI HKOJOTMUECKOW KYJBTYpBbl: NMPHUOOPETEHHUE OIbITA UIAHUPOBAHMS
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYXKAIOLIEH Cpeibl;

OCO3HAaHUE IN100aJIbHOT0 XapaKTepa 3KOJOTHYECKUX MTPOOIEM U ITyTEeH UX PELLICHUs;
CHOCOOHOCTH MCIIOJIB30BATh MPHOOpETaeMbIe TPU U3YUYEHUH OMOJIOTHH 3HAHUS U YMEHUS TIPU
pemeHnn mpoodIieM, CBSI3aHHBIX C PAallMOHAIBHBIM IPUPOAONOIH30BaHNEM(COOTI0IeHNE
IpaBUI  TOBEAEHUS B IpUpOJE,  HaIpPaBIEHHBIX Ha
COXpaHEHHE

paBHOBECHS B 9KOCUCTEMAaX, OXPaHy BUJOB, SKOCUCTEM, Orochepsl);

aKTUBHOE HENPHUSTHE JEHCTBUM, MPUHOCSIIIUX Bpel OKpY’Karollell MpUpOJHON cpele,
YMEHHE MMPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOTMUECKHUE MOCIEACTBHS IPEATPUHUMAEMBIX
JEUCTBUN U NPEJOTBPAILATD UX;

HaJIMYME€ PA3BUTOrO 3KOJOTMYECKOIO MBIIIJIEHUS, 3KOJOTUYECKOW KYJBTYPBI, OINBITa
JEATEIIBHOCTH  DKOJIOTUYECKOW HAINpPaBICHHOCTH, YMEHHsS pYKOBOJCTBOBaTbCS HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON M COIMAJIbHOM IMpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MIPaKTUYECKON AEATEIbHOCTH SKOJIOTHYECKON HAIIPaBIECHHOCTH;

8) nenHocTH HAYYHOIO MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsA HAyKd ¢ OOINECTBEHHOM TMPAKTUKH, OCHOBAHHOTO Ha JHUajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHKYJIETYPHOM MUPE;

COBEpPUICHCTBOBAHHE  SI3BIKOBOM W YMTATEIbCKOM  KyJIbTyphl Kak CpelCTBa
B3aWMOJICUCTBUS MEXITY JTIOIbMU U MMO3HAHUS MUPA;

MOHMMaHUe CHelu@UKN OMOJIOTUM KaK HAayKd, OCO3HAaHUS €€ poiu B (pOPMHpPOBAHHUU
paloHaIbHOIO HAy4YHOTO MBINUIEHMS,  CO3JaHUM  I[IEJIOCTHOTO  MpPEJCTaBJICHUS 00
OKpYXaroIleM MUpPE KaK O €UHCTBE MPUPO/IbI, YEIOBEKa U 00IIeCTBA, B TO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu IpobiieM COXpaHeHUs TPUPOJIHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JIJIsi COBPEMEHHOM IIMBIIIM3ALUN: 00eCTIeueHUS
HOBOT'O YPOBHSI pa3BUTHs MEIUILIUHBI, CO3/IaHUE MEPCTIEKTUBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX
pelaTh pecypcHble poOIeMbl pa3BUTHUS YEJIOBEUECTBA, TIOMCKA IyTeH BBIXO/1a U3 TII00aIbHBIX
HKOJIOTHUECKUX TpobieM u obecrneyeHHs Tepexoja K YCTOMUYMBOMY  pa3BUTHIO,
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paLMOHATIBHOMY MCIIOJIb30BaHUIO MPUPOIHBIXPECYPCOB U (POPMUPOBAHHUIO HOBBIX CTAHJAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B MOJIy4€HUH OMOJOrMUECKUX 3HAHUH B LIENIAX MOBBILIEHUS 001Iei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTH, KaK COCTaBHOW YacTH (DYHKIMOHAIBHON
IPaMOTHOCTH 00YyYaromuxcs, POpMHUPYEMON IPU N3YIEHUHONOIOTHH;

IIOHUMAaHHUE CYLUIHOCTU METOJAOB IIO3HAHMS, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIONIb30BaTh IOJydyaeMble 3HAHMUSA Uil aHalu3a U OOBSICHEHUS SBICHUMN
OKpY’KalOLIero MUpa U MPOUCXOIALIMX B HEM HM3MEHEHHH, yMEeHue jaenarb 00OCHOBAaHHBIE
3aKJIIOYEHUsT HAa OCHOBE HAyuyHbIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LEJbIO MOITy4YEHUsS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BaTh OMOJOIMYECKUE 3HAHUS Ul peIleHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHUE LIEHHOCTU HAYYHOU JEATEIIBHOCTH, TOTOBHOCTh OCYIIECTBIIATH IIPOCKTHYIO U
HCCIIEN0BATENBCKYIO IESATEIBHOCTh NHIMBUYAIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPA30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUM 1O OWOJIOTUM B COOTBETCTBUM C >KU3HCHHBIMH
NOTPEOHOCTAMU.

METAINIPEIJMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ybTaTbl OCBOEHUSI yueOHOro npenmMera «bronaorusy BKIIOYAOT:
3HaYMMbIe 11 (DOPMHUPOBAHHS MHPOBO33PEHHUS OOYUYAIOMIMXCS MEKAUCUUIUIMHAPHBIC
(MeXTpeaMeTHbIE) O0IIeHAYYHBIE TMOHSATHS, OTPAXAIOIIUE IEJIOCTHOCTh HAYYHOM KapTHUHBI
MHpa u CHGIII/I(i)I/IKy MCTOHOB IMO3HAHUWA, UCIIOJIB3YCMbBIXB €CTCCTBCHHBIX HAayKaxX (BCHIGCTBO,
SHEPrusd, ABJICHUC, IPOLCCC, CUCTEMA, HaqubIﬁ (baKT, IMPUHLIMUII, TUITIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOpHs, WCCIEAOBaHUE, HaOIOJCHNe, W3MEPEHUE, OSKCICPHUMEHT U JApYTHe);
yHUBEpCcaJbHble y4eOHble AelcTBUs (MI03HABATEIbHbIE, KOMMYHUKATUBHbIE, PETYJSATUBHBIC),
obecrieunBarone (GOpMHPOBaHHE  (PYHKIMOHAIHHOM TPaMOTHOCTM W COILUAIBHOMN
KOMIETEHIIMH O0YYaloIIUXCsl; CIMOCOOHOCTh OOYYarolMXcs HCIOJIb30BaTh OCBOCHHBIE
MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEpCAJbHbIE YueOHbIE NeWCTBUS B
MO3HABATENILHOMN M COIMANIbHOM MPaKTHKeE.

B pesynbprate uszyueHuss OWOJOTMM Ha YPOBHE CPEAHEr0 O0OIIero oOpa3oBaHUs Y
oOyuaromierocst OyayT copMupoBaHbl TO3HABATENbHBIE YHUBEPCAIbHbIC YUeOHbIE IEHCTBUS,
KOMMYHHKATHBHbIE yHHBEpCATbHBbIE YyueOHBIE HCHCTBUS, PETYNSATUBHBIE YHHUBEPCAIbHBIE
y‘-I€6HBIC I[CI\/JICTBI/ISI, COBMECCTHAsA ACATCIBHOCTD.

ITo3HaBaTe/IbHbIEe YHUBepcaibHble y4eOHbIe AelicTBUS
ba3oBble 1oruyeckne 1eMcTBUA:

CaMOCTOSITENIbHO (OPMYJUPOBAaTh M aKTyallM3UpOBaTh IMpoOJIeMy, paccMaTpuBarh €€
BCECTOPOHHE;

UCIOJb30BaTh NPU OCBOCHMM 3HAHUHM NPHUEMBI JIOTHYECKOTO MBIIIJICHUs (aHaIu3a,
CUHTE3a, CpaBHEHMS, KiacCH(HKAIMHU, OO0O0OIIEHUs), PAaCKpbIBaThb CMBICT OHOJIOTHYECKHX
HOHATHUH (BBLACIATH UX XapaKTepHble MPU3HAKH, YCTAHABIMBATH CBSA3H C IPYTMMU MTOHATUSAMH);

ONpEAEIATh LENHU JEATEIIBHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUU HUX JOCTHIKECHMS,
COOTHOCHTB PE3YJIbTaThl ACSATEILHOCTHU C IIOCTAaBICHHBIMU LIENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHATUS N7 0O0bsICHEeHHsA (AKTOB U SBJICHHUM KUBOU
IIPUPOJIBI;

CTPOUTH JIOTMUECKHUE pacCyXJeHUs (MHIYKTHBHbIC, ACTyKTUBHBIE, 10 aHAJIOTUMN),
BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMAaTPUBAEMBIX SIBIICHUSX, (POPMYIHPOBATH
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BBIBOJIBI Y 3aKJIFOUYECHUS,

MPUMEHATh CXEMHO-MOJEIBHBIE CPEICTBA JI NIPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOUICHUN B M3y4YaeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUH Pa3HOTO poja,
BBISIBJICHHBIX B Pa3IMYHBIX HHPOPMAIMOHHBIX UCTOYHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUS MPOOJIEMBI C YIETOM aHATTN3a UMEIOIINXCIMaTEpUATbHbBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISAM,
OLICHUBATh PUCKHU IOCIEACTBUMN AEATEIBHOCTH;

KOOPJIMHUPOBAaTh U BBINOJNHITH PA0OTy B YCIOBHUSIX pPEAJbHOTO, BUPTYAIbHOTO H
KOMOWHHUPOBAHHOTO B3aHMO,ICHCTBHS;

pa3BUBATh KPCATHUBHOC MBINIJICHUE ITPHU PCIICHUHN )KU3HCHHBIX HpO6J’ICM.

ba3oBble uccienoBarenbcKue 1eicTBUA:

BJIaJICTh HaBBIKAMH y4€OHO-HMCCIIEIOBATEILCKOM U TPOSKTHOM e TEIbHOCTH, HaBBIKAMU
paspelnieHus npoodsieM, CioCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIbBHOMYIIOUCKY METOIOB
peLICHUs IPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IM4YHbIX METOIOB [T03HAHMS;

HCIIO/IB30BaTh Pa3JIMYHBIE BUABI AEATEIBHOCTH IO IIOIYYEHHIO HOBOI'O 3HAHHS, €r0
UHTEpIpEeTan, IpeoOpa3oBaHUI0 U IMPUMEHEHUIO B YYEOHBIX CUTYalUsAX, B TOM YHCICTIPU
CO31aHUU Y4YEOHBIX U COL[UAIbHBIX TPOEKTOB;

dbopMHpOBaTE HAYYHBIA THI MBIIJICHUS, BIAJAETh HAyYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMU ITIOHATHAMHU U METOJIaMH;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHbIE 3a7ayll B 0OPa30BaTENIbLHOW JEATENbHOCTU U
JKU3HCHHBIX CUTYaLMX;

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3WM W AKTyaJIM3UPOBATH 3ajady, BbIABUIATb
TUIIOTE3y €€ DPEIICHMs, HAXOAWTh apryMEHTHl Ui JOKAa3aTelIbCTBA CBOUX YTBEPXKIACHUM,
3aJaBaTh MapaMeTPhl U KPUTEPUU PELICHHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOAE pEUICHUs 3aJaud pe3yJbTaThl, KPUTUUYECKU
OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT; OCYIIECTBISATH

LeJIeHATPaBICHHBIN TOMCK MEPEHOCa CPEACTB U CIIOCOOOB ACHCTBUSA
B IPO(heCCHOHATBEHYIO CPENY;

yMETh  MEPEHOCUTH 3HaHUS B T03HABATEIbHYIO U T[PaKTHYECKYIO

00JacTHKU3HEACSITETFHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00acTe;

BBIJIBUT'aTh HOBBIC UACH, ITPEAJIAraTb OpUIrnHAJIBHBIC ITOAXO0OAbI U PCIICHUW, CTABUTH
poOJIEMBI U 33124, JOMYCKAIOIIUE ATbTePHATUBHBIC PEIICHHUS.

Padora ¢ undopmanueii:

OPHEHTUPOBATHCS B PA3MUYHBIX MCTOYHUKAX MHPOPMALUHU (TEKCTE y4eOHOTO 1mocoous,
HAYYHO-TIONYJISIPHON JINTepaType, OMOJIOTHYECKUX CIIOBAPAX U CIIPABOYHHUKAX,KOMITBIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTre), aHAIM3HPOBaTh HMHOOPMALUIO PA3IUYHBIX BHUJOB U (POpM
MpEeJICTaBICHUSI, KpUTHUECKU OLIEHUBATh €€ JOCTOBEPHOCTh UHEMTPOTUBOPEUYUBOCTD;

(dbopMynupoBaTh 3ampochl M NMPUMEHATh PA3IUYHbIE METOIbl MpPHU IMOUCKE M OTOOpE
Ouosormueckoi MHPpopMaIuK, HeOOXOIUMOM JIJIsi BEITIOJIHEHHS yUeOHBIX 33/1a4;

MPUOOpPETaTh OMBIT UCIIOJIB30BAHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPULIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIB30BAHUS PA3JIIMYHBIX [TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHMAJIbHYIO (OpMY NpEACTaBICHUS OHOIOTHYECKOM
uHpopManuu (cxeMbl, rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

UCIIOJIb30BaTh HAy4YHBIN S3bIK B KAayeCTBE CPEJCTBA MpH paboTe C¢ OHUOIOrHyYecKoit
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UHpOpMaIKEH: MPUMEHATh XUMHUECKUE, (HU3NIECKHe U MaTeMaTHIeCKUE 3HAKU M CHMBOJIBI,
dbopmyinbl, abOpeBUATYpy, HOMEHKIATYpy, HCIOIB30BaTh H TMPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH,

BJIQJICTh HAaBBIKAMH pPACIIO3HABAHWS W 3alIMThl WHQpOpMAKK, HHPOPMAIMOHHON
0€30MaCHOCTH JIMYHOCTH.

KomMMmyHnKaTUBHBIE YHHBepPCaJbHble y4eOHbIe JeiicTBUS

OO0uienne:

OCYHICCTBJIATD KOMMYHHUKAIIMU BO BCEX C(l)ean JKU3HHU, AKTUBHO Y4YaCTBOBATH B
JMaJIore WM JUCKYCCHHM IO CYIIECTBY 00CyXkJaeMoil Tembl (yMEHHue 3ajaBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJEHHUS OTHOCHUTEIBHO BBINOJIHEHUS MpesiaraeMoi 3aJadyd, Y4YUTHIBaTh
HHTCPCChI U COI'TIACOBAHHOCTDH HOSI/ILII/II;’I APYrux y4aCTHUKOB Auajiora ujimn I[I/ICKyCCI/II/I);

pacrno3HaBaTh HeBepOalbHBIE CpElICTBAa OOIIEHUS, MOHMMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, MPEINOCHUIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIUil, YMETh CMSTYaTh KOH(JIUKTHI
U BECTH I1EPErOBOPbI;

BIIQ/IETh PA3IUYHBIMU CIIOCOOAMM OOIIECHUSA M B3aMMOJCUCTBUA, IOHUMATh HAMEpPEHUs
OPYTUX JIOJEH, NPOSBIATh YBAXHUTEIBHOE OTHOIIEHHWE K COOECeIHUKY HB KOPPEKTHOM
dopme hopMyITUPOBATH CBOM BO3PAKEHHS,

Pa3BEPHYTO M JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

CoBMecTHaAsI JeATEJIbLHOCTD:

MMOHUMATh U KCIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW U UHIUBUIYaJIbHOU pabOTHIIpU
peleHnr OMOIOTHIECKOM MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUATPYITIOBBIX
¢dbopM B3aMMOECHCTBYS PU pELICHUH YU4eOHOM 3a71auu;

BBIOMPATh TEMATHKy U METOJIbI COBMECTHBIX JCHCTBUN C YUETOM OOIIUX WHTEPECOBU
BO3MOXKHOCTEH Ka)KAOI'0 YWICHA KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOM [E€ATEIbHOCTH, OPraHWU30BBIBAaTH M KOOPAWHHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABJIATS IIJIaH ACUCTBUN, PACIIPEAEIATH POJIU C YUETOMMHEHUN
Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboTHI;

OILIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKIOTO yYaCTHUKA KOMaH/IbI B OOIIHI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeJjaraTb HOBBIE ITPOEKTHI, OLIEHUBATH HUJIEU C IO3ULHUA HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh MO3UTHUBHOE CTPATETMYECKOE TOBEICHHE B PA3JIMYHBIX CHUTYAIUSX,
MIPOSIBJISITH TBOPUECTBO U BOOOpaKeHHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcajibHble YuyeOHbIEe TeHCTBHS

Camoopranuszauus:

WCIONIb30BaTh OMOJIOTMUECKUE 3HAHWS JJIs BBISIBICHHS TPOOJIIEM U MX PEHICHUSB
JKU3HEHHBIX U YUEOHBIX CUTYyaIUsX;

BBIOMpATh Ha OCHOBE OWMOJOTHMYECKHX 3HAHHM IIEJIEBBIE W CMBICIOBHIE YCTAaHOBKHUB
CBOMX JIEUCTBMSIX M TOCTYIKAaxX IO OTHOUIEHUIO K XUBOW NPHUPOAE, CBOEMY 3I0POBBIO U
37I0POBBIO OKPYKAIOLIUX;

CaMOCTOSATEIILHO OCYIIECTBIISATh MMO3HABATEIIBHYIO JIEATEIbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh W (HOPMYJIHUPOBATh COOCTBEHHBIE 3aadydl B 0OO0pa30BaTEIbHOW NEATETBHOCTH U
JKU3HEHHBIX CUTYAaIHIX;

CaMOCTOSITENIbHO COCTABIISATH IJIaH PELIeHUs MPOOIeMbI ¢ YIETOM HMEIOIIUXCS PECYPCOB,
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COOCTBEHHBIX BO3MOXXHOCTEH M MPEIMOYTCHUIA;

JTaBaTh OIICHKY HOBBIM CUTYAIIHSIM;

pacHIMpsITh paMKH y4€OHOTO IIpeIMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUIH;

JIeNlaTh OCO3HAHHBIA BHIOOP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH3a
peIIeHHE;

OLIEHUBATh PUOOPETEHHBIH OTIBIT,
CIOCOOCTBOBaTh (OPMHUPOBAHUIO M TPOSBICHHUIO IIUPOKOW SPYAMLIMU B pa3HBIX
00J1acTAX 3HaHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHbIH YPOBEHb.

CaMOKOHTPOJIb:

AaBaTb OLICHKY HOBBLIM CUTYyallUsIM, BHOCUTL KOPPCKTUBLI B ACATCIBbHOCTH, OLICHUBATDH
COOTBETCTBUE PE3YIbTATOB IIEJISAM;

BJIa/IETh HABBIKAMH MTO3HABATEJILHOMN pedIeKCHH KaK OCO3HAHMSI COBEPIIAeMbIX1eHCTBUN
U MBICIUTCIIBHBIX HPOUECCOB, HX PE3YJIIbTATOB U OCHOBaHHfI, HCIIOJIB30BaTh HpI/IéMbI
peduiekcuu s OLEHKU CUTYalluu, BEIOOpa BEPHOTO PELICHHUS;

YMETHL OLCHUBATL PHUCKU M CBOCBPCMCHHO IMNMPUHUMATL PCHICHUA M0 HMX CHUIKCHUIO,

IIPUHUMATh MOTHUBEL ¥ apIYMEHTHI IPYTUX IIPY aHAJIA3€ PE3YIILTATOB NEATEIbHOCTH;

IIpunsaTHe ceOs1 M APYTHUX:
IIPUHUMATD ce0sl, TOHUMAasi CBOM HEAOCTAaTKU U JIOCTOMHCTBA;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYTUX [IPU aHAJIN3€ PE3YJIbTATOB JEATEIbHOCTH;
IIPU3HABATh CBOE MPABO U MPaBO APYTUX Ha OIIUOKH;
pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C MO3UIIMHU IPYTOT0 YeJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3yibTaThl OCBOEHHS COAEp)kKaHUs ydyeOHoro mpeamera «buonorus»Ha
yriayON€HHOM  YpOBHE OpHUEHTHpPOBaHbI Ha obecriedeHue MNpoUIbHOrO  00y4eHUs
oOyuaromuxcs 6uonoruu. OHU BKIIIOYAIOT: crenuduueckue i OMOJOrMM Hay4dHbIe 3HAHUA,
YMEHHMS ¥ CIOCOOBI IEHCTBUI IO OCBOEHUIO, MHTEPIIPETALIMU U IPE0OPA30BAHUIO 3HAHUM, BU/IbI
JESTEIbHOCTH MO MOJyYEHUIO HOBBIX 3HAHUM M MX NPUMEHEHUIO B Pa3IMYHbIX YYEOHBIX, a
TaK)Ke€ B pealIbHBIX JKU3HEHHBIX cUTyalusax. [lpeqmeTHbie pe3ybTaThl IpeaCTaBIECHbI IO ToAaM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10 kiaacce
JIOJIKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHNN E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B MO3HAHWU 3aKOHOB NPHUPOJABI U
peleHuH TpoOJeM palMOHAIBHOIO IMPUPOAONOIb30BAHUS, O BKJIAJE POCCHICKUX H
3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIaJICHHE CUCTEMOI OMOIOTHYECKUX 3HAHMUMU, KOTOpas BKJIKOYAET: OCHOBOIOJATAIOIINE
OMoNIOrHYecKre TEPMUHBI U MOHATUS (KU3HB, KJIETKA, OPraHU3M, MeTaboJIM3M, TOMEoCcTas,
CaMOpEryJIsALusA, CaMOBOCIPOU3BEIEHUE, HACIECACTBEHHOCTb, H3MEHYHUBOCTb, PpPOCT u
pa3BuTHE), Ouonorndyeckue Teopun (kiaerounas teopus T. IlIBanna, M. Ilneiinena, P.
BupxoBa, xpomocomHasi Teopusi HacineacTtBeHHocTuT. Moprana), yuenus (H.1. BaBuiosa —
0 LIEHTPaxX MHOT000pa3us U MPOUCXOKICHUS KYJIbTYPHBIX PacTE€HHI), 3aKOHBI (€AMHOOOpasus
IIOTOMKOB IE€PBOTO IOKOJICHHUS,

pacIIeTUICHHsI, YUCTOTHI TaMeT, HE3aBUCHUMOTO HacienoBanus ['. MeHaens, roMmoorniecKux
PSA0OB B HAceACTBeHHOM n3MenunBocTr H.W. BaBuioBa), mpuHIUTBI(KOMIIEMEHTAPHOCTH );
BIIQJICHUE  OCHOBHBIMH  METOJIaMH HAy4YHOTO  TO3HAHUS,  HCIOJIb3YEMBIX B
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OMOJIOTUYECKNX MCCIEAOBAHUAX JKUBBIX OOBEKTOB (OmMHUCaHHe, W3MepeHHe, HabIoeHue,
IKCIEPUMEHT);

YMEHHE BBIICTISATh CYIICCTBCHHBIC MPU3HAKH: BUPYCOB, KIIETOK MPOKAPHOT U DYKApHUOT,
OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM YHCJIe OaKTepuid, rpuOOB, pacTEHUH,
JKUBOTHBIX W 4YEJIOBEKA, CTPOCHHUS OPTaHOB M CHCTEM OPraHOB PACTCHHM,  KHUBOTHBIX,
YeNIOBeKa,  IPOILECCOB IKU3HENEATEIILHOCTH,  IMPOTEKAOIIMX B OpPraHM3MaxX PAaCcTEHUH,
JKUBOTHBIX W YEJIOBEKA, OMOJIOTUYECKUX IIPOILIECCOB: OOMEHa BeEmecTB (MeTaboln3Mm),
MpeBpalleHus] SHEPruu, OpOoXKEHHUs, aBTOTPO(GHOTO M TeTepOTPOPHOrO0 THUIOB IMHUTAHUSA,
dorocuHTE3a U XEMOCHHTE3a, MHUTO3a, Meilo3a, TraMeroreHesa, S3MOpHOreHesa,
MOCTAMOPHUOHAIIBHOTO Pa3BUTHsI, Pa3MHOKEHUS, WHJMBUIYaJbHOTO pa3BUTHSA OpraHu3Ma
(oHTOrEHE3a), B3aUMOJICHCTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOI'O 0TOODA;

yMEHHE yCTaHaBIMBATh B3aWMOCBSI3U MEX]y OpraHOUJAaMH KJIETKH U UX (PYHKIHUAMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKIUSIMH, MEXAY OpraHaMU U CUCTEMaMH OpPraHoB
y pacTeHUM, KUBOTHBIX M YeNOBEKa U MX (PYHKIHMSIMH, MEXKIY CUCTEMaMH OpPraHOB M HX
byHKIUSAMEU, MEXAY dTarlaMd OOMEHa BEIIeCTB, ATallaMU KIETOYHOTO LHKIA M KU3HEHHBIX
[UKJIOB OpPraHU3MOB, 3TalaMd SMOPHOHAIBHOIO PpA3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
(dheHOTUIIOM U (haKTOpaMH CPeJIbl OOUTAHUS;

YMEHHE BBISABIATH OTIMYUTENbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCJE PAacCTEHUH,
JKUBOTHBIX U YEIIOBCKA,;

YMEHHE UCTIOIB30BaTh COOTBETCTBYIONINE apTyMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO
Y CUMBOJIUKY JJISl JOKa3aTelbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMAaTUYECKUX TPYIII;

YMEHHE pemIaTh OWOJIOTUYECCKHE 3a7adud, BBIIBISATH MPUYUHHO-CIICJACTBCHHBIC CBS3H
MEXJy HCCIeAyeMbIMU OHOJOTHYECKHMMH IpPOLIeCCAaMU M SIBICHUSIMU, J€laTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH IOJIYYCHHBIX PE3YyJIbTaTOB;

YMEHHE BBITIOJIHATH J1a00paTOPHBIE U MPAKTHUECKHE paboThl, COOMIOAATH MpaBUiia MPU
pabote ¢ y4eOHbIM U J1JaOopaTOpHBIM 000pYAOBaHUEM;

YMEHHUE BBIJBUTATH THIOTE3bI, IMPOBEPATh HX OKCICPUMEHTAIBLHBIMH CPEJICTBAMH,
bopMyIIUpyS e UCCICIOBAHUS, aHATU3UPOBATH TTOJTyUYECHHBIC PE3YIIbTATHI U JICJIaTh BBIBOIBL;

YMEHHE Y4acTBOBATh B YUEOHO-MCCIIEIOBATEIBbCKON paboTe 1mo OWOIOTUH, SKOJIOTHHU U
MeAMIIMHE, TPOBOJAMMOM Ha 0a3e MIKOJIBHBIX HAYYHBIX OOMIECTB, W MyOIHYHO MPEICTABIATh
MOJTy4YeHHBIE Pe3yIbTAaThl HA YYCHHUECKUX KOHPEePEHIUX;

YMEHHE OIEHUBATh JITHUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B o01acTh
OMOJIOTUM W METUITMHBI (KJIOHUPOBAHHME, MUCKYCCTBEHHOE OILIOJOTBOPEHUE, HAIPABICHHOE
M3MEHEHHE TeHOMa U CO3aHHe TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oyayliel npodeccuoHanbHOM AeITeNbHOCTH
B oOsiactu OMOJIOTHMH, MEIUIMHBL, OWOTEXHOJIOTHMH, BETEPHUHAPUU, CEIBCKOTO XO3SHCTBA,
MUIIEBOH TMPOMBIIUIEHHOCTH, YIIyOJsTh IO3HABATE/IbHBI HHTEpEC, HANpaBICHHbIA Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH Mpodeccud U MNPOAOHKEHHE OHOJIOrHYECKOro
00pa30BaHUs B OpraHU3alUAX CPEeTHErONPO(PEeCcCHOHATBHOTO U BBICIIETO0 00pa30BaHMUsL.

[IpenMeTHBIE pe3yabTaThl OCBOEHUs yueOHOoro npenmMera «buosiorus» B 11 kiaacce
JIOJIKHBI OTPAKaTh!

c(OPMHPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HaYK,
B (OpPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHPa,B NO3HAHUH
3aKOHOB MPHUPOJABI U PEIIEHUU HKOJIOTMYECKUX MPOoOJIeM YeJIOBEYECTBA, a TaKKe B PEUICHUH
BOIPOCOB PAIlHOHATILHOTO IPUPOAOIOIB30BaHNs, U B GOPMUPOBAHUULIEHHOCTHOTO OTHOLICHHUSI
K IpUpoe, OOIIECTBY, YEIOBEKY, O BKJIA/Ie POCCUHCKUX U 3apyOekHBIX yUEHBIX-OMOIOTIOB B
pa3BUTHE OMOJIOTUHY;
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yMEHHE BJIaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONpeleeHUs U
MOHMMAaHHUE CYUIHOCTH OCHOBOIIOJIAralONIMX OWOJIOIMYECKUX TEPMHUHOB W TOHATUH (BHI,
sKocucTtema, Ouocdepa), Ouosornueckue Teopuu (dBoronMOHHAs Teopuss Y. JlapBuHa,
CUHTeTHuYecKas Teopus sBomoonun), yudeHus (A.H. CeseprioBa — 0 myTsSX U HalpaBICHUIX
sBommonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (reHeTHUSCKOTO paBHOoBecus Jxx. Xapau
u B. BaiinGepra, 3apoapimeBoro cxoacrsa K.M. bapa), npasuna (Munumyma FO. JIubOuxa,
IKOJIOTHUYECKOH MUpaMUIBI SJHEPTHUH ), TUIIOTE3bI (THoTe3a «mupa PHK» V. ['unbepra);

YMEHHE BIIaJETh OCHOBHBIMH METOJAaMH HAY4YHOIO IIO3HAHMS, HCIOJIb3YEMbIMHB
OMOJIOTUYECKUX HCCIIEOBAHUSIX KHUBBIX OOBEKTOB M SKOCUCTEM (OMHCAHHME, U3MEpEHHeE,
Ha0JI0/IeHUE, SKCIIEPUMEHT), CIIOCO0AMU BBISIBJICHHS U OLIEHKH aHTPOIIOTC€HHBIX U3MEHEHUH B
pUPOJIE;

YMEHHUE BBIJICNATh CYIIECTBEHHBIC IMPH3HAKH: BUIOB, OMOTEOLIEHO30B, SKOCHCTEM U
Oouocdepsl, CTaOMIN3UPYIOIIETO, IBIXKYILIEIO0 M Pa3pbIBAIOLIETO ECTECTBEHHOTO OTOOpa,
QJIONATPUYECKOTO M CHMIIATPUYECKOTO BHUI000pPA30BaHMSA, BIMAHUS JBUXKYIIUX CHI
SBOJIIOIMM HA T€HO(OH] MOMYJIALNUU, MPUCITOCOOIEHHOCTH OPraHU3MOB K cpeje oOuTaHus,
YyepeOBaHUSA HAIpPaBICHUN DSBOJIOLUHU, KPYroBOpOTa BELIECTB M IOTOKA SHEPrHUH B
9KOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY MPOIECCAMH HBOJIOIUH, JBHKYIIHMHU
CHJIaMH aHTPOIOTeHE3a, KOMIIOHEHTAMH Pa3IMYHBIX SKOCHCTEM U MPUCIOCOOICHUSIMHU K HUM
OpraHU3MOB;

YMEHHE BBISBIISATH OTIIMYUTENIbHBIC IPU3HAKY KUBBIX CUCTEM, IPUCITIOCOOIEHHOCTHBHUI0B
K cpefe oOuTaHusl, a0MOTUYECKUX M OMOTHYECKMX KOMIIOHEHTOB AKOCHCTEM, B3aMMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOTC€HHBIX U3MEHEHHI B 9KOCHCTEMaXCBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO
U CHUMBOJIMKY JJISl JJOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX

CHUCTEMaTHUYEeCKUX TpPYyIN, B3aUMOCBA3M OpraHU3MOB M CpeAbl OOUTaHMs, €JUHCTBA
YeJIOBEYECKHX pPAac, HEOOXOTUMOCTH COXPAHEHUS MHOrooOpas3usi BHJIOB U IKOCHUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA;
yMEHHE pellaTh OWOJIOTMYECKHE 3aaud, BBIABIATH IMPUUYUHHO-CIIEJACTBEHHBIE CBS3H
MEXIY HCCIeIyeMbIMH OMOJIOTMYECKMMHU IpPOLECCAMU M SIBJICHUSMH, JeNaThb BBIBOJBI U
IIPOTHO3bI HA OCHOBAHUH IOJIyYE€HHBIX PE3YJIbTaTOB;
YMEHUE BBINOJIHATH Ja00opaTOpHbIe U MpaKTHYeCKHUe paboThl, COOMI0AATh MpaBuiIa MpH
pabote ¢ yueOHBIM 1 1a0OpaTOPHBIM 000PYOBaHUEM;
YMEHUE BBIABUraTh THMIIOTE3bl, INPOBEPITh HX HKCIEPUMEHTAIbHBIMU CpEACTBAMH,
bopMynupys 1eNb UCCIIeI0BaHUS, AaHAIU3UPOBATh NIOJyUYEHHBIE PE3yJIbTAThI U J€J1aTh BBIBObL;
YMEHHUE y4yacTBOBaTh B yU€OHO-HCCIIEA0BATENLCKOM paboTe Mo GMOJIOrUHU, SKOJIOTHU U
MeAMIIMHE, TPOBOJAMMOM Ha 0a3e HIKOJIbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO IIPEICTaBIATh
MOJTy4Y€HHBIE PEe3yJIbTAaThl HA YYEHUUECKUX KOHPEepEeHIUX;
yMEHHE OIEHUBATh TUIOTE3bl M TEOPUHM O MPOUCXOXKIECHUU >KU3HH, 4YEJIOBEKa H
YeJIOBEYECKUX pac, O MPUYMHAX, MOCJIEACTBUSAX U CHOCO0aX MPeJOTBpALICHUS TII00abHBIX
U3MEHEeHUu# B buocdepe;
yMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oynmymiedl mpodeccHoHambHON ACSTENHHOCTH B
o0yacTu OMOJIOTUH, SKOJIOTHH, IPUPOIONOIB30BaHNUs, MEIULIMHBI, OMOTEXHOJIOTHH, ICUXOIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MHUIIEBOW MPOMBIIIJIEHHOCTH, YTIyOIsTh
ITO3HABATEJIbHBIN UHTEpEC, HAIpPaBJICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH
npodeccun U MOPOAOKEHHE OMOJIOrMYECKOro O0pa30BaHMS B OpraHu3alUsiX CpEeIHEro
po(hecCuoHaIBHOTO.
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10 xknace
No HaumenoBanu | Ko OcHoBHBIE Peanuzyem LHOP
IIporpammuoe
n/n e TeM u4iec COepKAHHE BUJIBI bIC 3aJa4u
y4e0HOTO TBO TeSTELHOC paboueii
npeaMeTa 4yaco TH [IpOorpaMm
B oOyuJaroiu BI
Xca BOCIIUTaHU
s
1 Tema «buosiorust kKak HayKa»
1.1 buonorus Kak | 1 CoBpeMeHHast OHOIOTHS — PackpbiBaTh 1) T'paxnanckoe https://resh.edu.ru —

KOMIIJICKCHAas KOMIIJICKCHAas HayKa. | COACPIKaHUC TCPMHUHOB BOCIIUTAaHU I/IHTepaKTI/IBHHe YpPOKH

HayKa U KaK 4acTh Kpartkas ucropus u

COBPEMEHHOTO pa3BUTHS OMOJIOTHH. | TOHSTHH: Hay4HOE https://fipi.ru/otkrytyy-

oO1recTBa buonoruyeckue MHUPOBO33PECHHUE, bank-zadaniy-dlya-
HAyKM ¥ H3ydyaeMble HMH | HaydyHas KapTHHA MUpA, otsenki-
npOGIEMBI. Hay'HbIH yestestvennonauchnoy-
dyHaMeHTaIbHbIE, METOI, THIIOTE3a, gramotnosti -  oTKpBITHIA
NIPUKIIATHBIC U TEOPHsI, METOIBI 6anK 3ananuii GUTA
MIOUCKOBBIE HAyYHBIE | HCCIIEIOBAHUSI. https://www.yaklass.ru/ i
UCCIICIOBAHMSI XapakTepu30BaTh natdopma STknacc
B OMoOTUy. OMOJIOTHIO KaK
3HayeHWe ~ OMOJOrMM B | KOMIUIGKCHYIO —HAayKy,

dbopMupoBaHUU
COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU

KapTuHbl Mupa. [Ipodeccun,
CBA3aHHbIE C OuUOJIOTHEH.
3HaueHue

OMOJIOTUH B MPAKTUYECKOM

€€ MECTO U pOJb

cpenu JIPYTHUX
€CTECTBEHHBIX HAYK.
O11eHUBATh BKJIa[
OTE€YECTBEHHBIX
y4€HBIX B  pa3BUTHUE
O1oJI0THN.



https://resh.edu.ru/
https://www.google.com/url?q=https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti&sa=D&source=editors&ust=1674997029323461&usg=AOvVaw2lmZrDT-d_Y5sWuNonf7Pi
https://www.google.com/url?q=https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti&sa=D&source=editors&ust=1674997029323461&usg=AOvVaw2lmZrDT-d_Y5sWuNonf7Pi
https://www.google.com/url?q=https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti&sa=D&source=editors&ust=1674997029323461&usg=AOvVaw2lmZrDT-d_Y5sWuNonf7Pi
https://www.google.com/url?q=https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti&sa=D&source=editors&ust=1674997029323461&usg=AOvVaw2lmZrDT-d_Y5sWuNonf7Pi
https://www.google.com/url?q=https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti&sa=D&source=editors&ust=1674997029323461&usg=AOvVaw2lmZrDT-d_Y5sWuNonf7Pi
https://www.google.com/url?q=https://www.yaklass.ru/&sa=D&source=editors&ust=1674997029324132&usg=AOvVaw1veOCi6A5oPLiqtwVyCmA4
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T
JCATCIIBHOCTH

YyeJloBeKa:
MEJIUINHE,
CEIIbCKOM XO3SIHCTBE,
MPOMBILIIICHHOCTH,
MIPUPOJIBI.
JeMoHCcTpanuu
[TopTpeTsi:
Teodpacr,

K. Jlunnei, XK.b. Jlamapxk, Y.
[apBuH,

V. Tl'apgeii, I'. Mennens,
B.1A. Bepnanckui, HW.IL
ITaBnoB, M.MA. MeUyHUKOB,
H.N. Baswuiios, H.B.
TumodeeB-PecoBckuid,

Hx. Yorcon, ®@. Kpuk, J[.K.
Benses. Tabiuupsl U CXEMBI:

OXpaHe

ApucToTernb,

«CBs13b OHUOJIOTUU C
JIPyTUMHU HayKaMm,
«Cucrema

OMOJIOTHUECKUX HAYK»

LIEHUBATh poJIb
OMOIOTHYECKHIX
OTKPBITUI u
UCCIIE0BAHUI B
pa3BUTUU
HayKHd U IPAKTUYECKON
JeSITEIIbHOCTH
JIIOJIEH.

[lepeuncnars
npodeccuu, CBI3aHHBIC
c COBPEMEHHOM
OuoIOruei.
[IpuBoaUTE TPUMEPHI
MPaKTUYECKOTO
UCIIOJIb30BaHUS

JOCTHMKEHUI OMOIOTUH
B MEIHUIIMHE, CEJILCKOM
XO3SICTBE,
MPOMBIIIUICHHOCTH |
OXpaHe MPUPOIBI

Hroro yacoB o reme

1

2 Tema «/KuBble cucTeMbl M UX U3YYCHHE»

2.1 JKusbie 1 JKuBple cmcTeMBI  Kak PackpbiBaTh 1) rpaxxmaHckoe https://resh.edu.ru —
CHCTEMbI M HX peMET U3yUYEHUS CoZIepKaHue BOCITUTAHHSL: HHTEepakTUBHBIE yPOKH
CBOICTBA OMOJIOTHH. CaoiicTBa TEPMHUHOB u o

JKUBBIX CHCTEM: €IUHCTBO MOHATHI:  KUBas http53//f|p'_-rU/Otkrytyy'
XUMHYECKOr0  COCTaBa, | CHCTEMA, dJIEMEHT, 2)IaTPUOTHYECKOE bank-zadaniy-dlya-
I[I/ICerTHOCTB u nmoacucremMa, BOCIIUTAHHUC: Otsenkl-
) yestestvennonauchnoy-

[IEJIOCTHOCTD, CJI0KHOCTh CTPYKTYypa, . .

OTKDBITOCTE gramotnostl - OTKpBITHIN
1 YHOPAZOUCHHOCTD P ’ 6ank 3ananuit GUITN
CTPYKTYPBHI, BBICOKasI
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e “Yotkpertocts, "yropsiidueHHOCTE, https://www.yaklass.ru/
caMOOpraHu3alu YIIPaBIIIEMOCTD, mnaTdopma Sxnace
A, UEPAPXUYHOCTD.
CaMOBOCIIPOU3BE XapakTeprus3oBaThb
JIeHHE, CTPYKTYPY u
pa3apaxKuMOCTb, CBOICTBA JKUBBIX
U3MCHYHNBOCTD, CHUCTEM, OTIINYUA
pOCT U pa3BUTHE. XUMHYECKOTO

JleMoHCTpanuu
Tabmuubl M CXEMBL:
«OCHOBHbIE MPU3HAKU
KU3HNY,
«buonorunueckue
cucTeMbly, «CBolicTBa
JKUBOM MaTepum»

coctaBa  OOBEKTOB
JKUBOM M HEXUBOU
TIPUPO/IBI, o0
MPUHITUIT KJIETOYHOM
OpraHu3aIuu KUBBIX
CHCTEM.
CpaBHUBaTh
OOMEHHEBIE
MpOILECChl B
HEXKHUBOU u
JKUBOU

MIPUPO/IE;
pacKpbIBaTh

CMBICTT

peakuui
MeTaboau3Ma.
OOBSICHATH
MeXaHU3MBI
caMoperyJ1

SN

JKHBBIX

CHCTEM

Pa3IMIHOTO




eaeparnbHa fnporpamma—|—brtororita—t KAacebH{yrAyEAeHHbHA
HUEepPaApXUUECKOTO
YPOBHS;
pacKpbIBaTh CYThb
MIPUHIIAIIOB
MOJIOKUTEITHHON u
OTPULATEIbHOU
00paTHO¥ CBsI3H.
AHanu3upoBarhb
CBONCTBA
CaMOBOCIIPOU3BEICHU
1, pocTa u
pPa3BUTHSI OPTaHU3MOB
YpoBHeBas YpoBHU  OpraHu3aluu PackpbiBath 7) sKosormueckoro | https://resh.edu.ru —
OpraHu3anus JKUBBIX CUCTEM: coJiep>kaHue BOCIIMTaHHS HuTepakTUBHBIE YPOKU
MOJICKYJISIPHBIH, TEPMHUHOB "
KJIETOYHBIA, TKAHEBBIN, HOHATHH:  OOMEH https://fipi.ru/ Otkr_VtVV'
OpraHU3MEHHbIH, BEILECTB 1/1 %} i -zadaniy-dlya-
TTOMY HIIHORROBIIOBOM, HpeRpatliere yestestvennonauchnoy-
IKOCHCTCMHbIM SHeprid, gramotnosti - OTKpPBITHI
(OnoreoneHOTUYECKUI), CaMOBOCITPOU3BENEC 6atk 3anamuii GUIIN
ouochepusiii. [Iporecchl, HUE, https://www.yaklass.ru/
TPOUCXOAIINE B CaMOpeTyJIIIHA, miarpopma SIkmacc
JKUBBIX CHUCTEMaX. pasBUTHE,  KU3Hb,
OcCHOBHBIE  TIPU3HAKHU Hay4HBII (axkr,
kuBoro. JKHW3Hb Kak Hay4HbINA MCTOZX,
(bopMa CyILIECTBOBaHUS np06neMa, THUII0TE3Aa,
MaTepHH. Hayxwn, Teopud,  IIpaBHIIO,
A3yYaromye JKUBBIE 3aKOH.
CHUCTEMBl Ha  pa3HbIX IHepeuncnars
YPOBHSAX OpraHU3aIkHy. HIIPU3HAKH  JKHUBOTO.
Uzyuenmue JKUBBIX XapakTepu3oBarh



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
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CHUCTEM. €TO/1b
OMOJOTUYECKONH HAayKH.
HaOmoneunue,

U3MEpPEHHUE,

HKCIIEPUMEHT,
cucTreMarusanusi,
METAaaHaJIM3.

[TonsTue o0 3aBUCUMON U
HE3aBUCHUMOM
TIepEMEHHOM.
[ImannpoBanue
HKCIIEPUMEHTA.
[TocTraHoBKa U mpoBepka
TUIIOTE3. Hynesas
TANIOTE3A. [TonsTne
BBIOOPKU u eé
JIOCTOBEPHOCTH. Paz6poc

B OHMOJIOTHYECKHUX JTaHHBIX.
Onenka  JOCTOBEPHOCTH
MOJIYYEHHBIX PEe3yJbTaTOB.
[TpuunHbI HCKQKECHUS
pe3yIbTaTOB
skcnepumenTa.  [lonsitue
CTaTUCTUYECKOTO TECTA.
JeMoHCcTpanyuu

Tabmuist u CXEMBI:
«YpoBHH OpraHu3aluu
JKUBOU ITPUPOIBDY,
«Crtpoenne JKUBOTHOM
KJIETKHY,
«Tkanmn
«Cucremsl

JKUBOTHBIXY,
OpraHoB

KAaccht

NPT T
Ty UJTC vl

OCHOBHBIC  YPOBHH
OpraHU3aI1H KUBBIX
CUCTEM M METOJBI
OMOJIOrMYECKUX
UCCIIE0BAHUN.
OnuceiBaTh
0COOEHHOCTH,
XapakTepHbIe

UL KaXKJ10TO
YpOBHS
OpraHu3aluu
JKUBOTO.

HaspiBate Haykwu,
U3y4Jarolue
JKUBBIECUCTEMBI Ha
pasHBIX  YPOBHSX
OpraHu3aIu.
CpaBHUBaTh
MEXy
KUBBIE  CHUCTEMBI
pa3HBIX  YpPOBHEU
OpraHu3aluu U
MPOUCXOJAIINE B
HUX

MIPOILIECCHI.
[TokasbIBaTh poJb
TUIIOTE3 U TEOpUH B
dbopmupoBaHUU
€CTECTBEHHO-
Hay4YHOU
Mupa

cobon

KapTUHBI
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KAaCEtt (yi'fiy

PoTPpaMwa

YeJI0BEYECKOTr0
OpTaHU3May,
«buoreonenos,
«buochepay,

«MeToabl U3y4yeHust )KMBOH
TIPUPOJIBI».
OGopynoBaHue:
nabopaTopHoOe
o0opyaoBaHue JUIS
MPOBEJICHUS HAOIIOICHHH,
HM3MEPEHHUI,
JKCIIEPUMEHTOB.
[TpakTrueckas pabota
«Mcnonbp3oBanue
Pa3IUYHBIX METOJIOB IPHU
M3YYCHHUHU KUBBIX CHCTEM.

Hroro yacoB 1o reme 2
3 Tema «bruonorust KIeTKn»

3.1 HCTOpI/ISI 1 Knerka — CTPYKTYpHO- PaCKpI)IBaTI) 3) JYyXOBHO- https://resh.edu.ru —
OTKPBITUS U D YHKIHOHAbHAS CozlepIKaHue HPaBCTBEHHOE WHTepakTHBHBIE YPOKH
M3y4eHUA €IMHWIIA  KMBOTO. TEPMHUHOB 1 BOCINTAHNC o
KJICTKH. VcTopust  OTKpBITHS TOHATHIA:  KIICTKA, https://fipi.ru/otkrytyy-
Knerounas KIIETKH. OpraHeIlIbl, %} i -zadaniy-dlya-
reopH Pabotsr P. I'yka, OYRApHOTHL, yestestvennonauchnoy-

A.  Jlesenryxa. POKEPHOTRL gramotnosti - OTKpBITHII
Kiterounas BHPYCHL, 6ank 3aannii GUIN
TeOpus (T. HHTOOoTHA https://www.yaklass.ru/
lIBauH, (kireTo4Has mnardopma Skmace

M. Ilneiinen, P. Bupxos). onornorus),

OCHOBHBIE MOJIO)KeHus | KJICTOYHAs

COBPEMEHHOM  KJIETOYHOM | TEOpHs.

TEOPHH. XapakTepru3oBaTh



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
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€AePaAbHAATPSOOHAATPOTPaMva biroAorna—10—1 EHHbiA
HCMOHCTpaHI/II/I OCHOBHBIC OTaIlbl
[Toptpersr: P. T'yk, A.| pa3sBuUTUS LUTOJOTHH

Jlesenryk, T. IIBanH, M.
[Mlneitnen, P. Bupxos, K.
M. Bop.

OOGopynoBaHue: CBETOBOM
MHUKPOCKOIT;
MUKpOTIpenapaThbl
pPacTUTEIbHBIX,

JKUBOTHBIX n

6aKTepI/IaJ'IBHBIX KIJICTOK

KaKk Hayku U €€
odopmiieHHE B
KJIETOYHYIO
ouonoruo.
[lokaspiBaTh  BKJaA

Y4EHBIX-OMOJIOTOB B
U3Y4YCHHE KIIETOYHOTO
CTpOEHUS
OpPraHU3MOB.
[Tepeuncnars
OCHOBHBIE MOJIOKEHHUS
KJIIETOYHOW  TEOpHH,
OOBACHATH €€ POJb B
dbopMupoOBaHUU
€CTECTBEHHO-
Hay4YHOU
MUpa.
[IpuBoUTH
JI0Ka3aTenbCTBa
POJICTBA OPTaHU3MOB
C  HCIOJIb30BaHUEM

KapTHUHBI

MOJIOKEHU N
KJICTOYHOU TEOPHH
3.2 Metoasl 1 MeToabl  MOJIEKYJISIPHOM PackpbiBaTh 4) CTETUUECKOE https://resh.edu.ru —
MOJIEKYJI U KJIETOYHOU OHOJIOruu: coJiep)kaHue BOCITUTaHHE HuTepakTUBHBIE YPOKU
SIPHOM U MHUKPOCKOIIHS, TEPMUHOB u
KITeTOUHOI xpoMmarorpadus, HOHSITHIL: https://fipi.ru/otkr_vtvv-
GHOTOrUH smekTpodopes,  MeToj MHKPOCKOIIUPOBAHHE bank -zadaniy-dlya-
MEUEHBIX aTOMOB, , MIPUTOTOBIICHHUE otsenki-
yestestvennonauchnoy-
g depeHImaIbLHoe Cpe30B,
neHTpudyrupoBanue, muddepeHransHoe



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank

PeaepansHanTpabodtanporpammva—bitonorna—10—trAaces{yraybatHHbint - v
KYJIbTUBUPOBAHNE OKpaniMBaHHue, gramotnostl - OTKPBITHIN
KIETOK.  M3yuenue xpomarorpadus, Oank 3anannii ®UIN
urcuposannvix s1eKTpodopes, https://www.yaklass.ru/
KNIemoK. METOJ MEUEHBIX nuiardopma Aknace
DJIeKTpOHHAs aTOMOB,

MUKPOCKOTIHS. neHTpudyrupoBaHue
Kongoxanvnas , METOJ KYJIbTYpPBI
MUKDOCKONUSL. KJIETOK W TKaHew,
Bumanvnoe METOJL
(npudicusnenroe) PEKOMOMHAHTHBIX
U3y4eHUeKIemox. JIHK.
JeMoHcTpauuu XapakTepu30BaTh
Tabmuier u CXEMBL: | (OCHOBHEIE
«CBeTOBOH ~ MHUKPOCKOID, | poro by M3ydeHNs
«ONEeKTPOHHBIN SKUBOI TIPUPO/IBL.
Mukpockon», — «Mcropust | o BPEMEHHBIC
PasBHTHA METOAOB MUKpOTIpEnaparsl,
MHUKPOCKOITUI.

O6opynoBaHue: CBETOBOM
MHUKPOCKOIT;
MUKpOIpenapaThl
PaCTHTEIbHBIX,

YKUBOTHBIX u
OakTepuaIbHBIX KIETOK.
[TpakTuyeckas pabora
«3yuenune METO/IOB
KJIETOYHOM ouonoruu
(xpomatorpadus,
aneKkTpodopes,
nuddepeHnrantbHoe
HEHTPU(PYTHUPOBAHUE,
[TLP)»

paccMaTpuBaTh MX B
CBETOBOM MMKPOCKOII
U JIeJ1aTh OIMCaHNE.

OOBACHITD 51
coOnrofaTh MmpaBuia
TEXHUKHU
MHUKPOCKOTTMPOBAHHUS



https://www.yaklass.ru/
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SIZAVAVA [oP2 OT Y OAEHHBIA
HToro yacos 1o teme ‘ 2 ‘
4 Tema «XuMuueckasi opraHu3aius KICTKI
41 XuMu4yecKui 2 XuMH4yecKui CcOCTaB PackpwiBath 5) (bu3nuecKoro https://resh.edu.ru —
COCTaB KJIETKH. Makpo-,MUKpO- coziepKaHue BOCIIMTaHMS, WHTEepakTUBHBIC YPOKH
KJICTKH. u TEPMUHOB u | bopmupoBanus
Bona " Y ITBTPAMHKPOSIEMEHTBL. OHSTHI: KYJIBTYPbI 310POBbSl U https://fipi.ru/otkr_ytyy-
MHHEPaJIbHbI Bona u eé ponb Kak 3eMeHThI-0uorenp], | SMOUMOHAIBHOTO bank -zadaniy-dlya-
¢ BELIECTBA pacTBOpHTEIS, JIUIIOIIb, BOJIOPO/IHAS Oaromnony us: otsenki-
peareHTa, yuyactue CBSI3b, yestestvenn.onauchnoy- .
gramotnostl - OTKpBITHII
B  CTPYKTYpUPOBaHUU Ir'UIPOGUIBHOCTD, Gank sananmii GUITH
KieTk, ruapogobHoCTs, https://www.yaklass.ru/
TETIOPETYJISALUH. Typrop, mratdopma Sxmacc
MuHepanbHbie MHHEPAIbHBIE
BEIECTBA KIICTKH, HX BEI[ECTBA,

OuoJIoruYecKas  poJib.
Ponr  katuoHoB U
aHUOHOB

B KJIETKE.
JleMoOHCTpanuu

JnarpaMmsl:
«Pacnpenenenue

XUMHYECKHUX
AJIEMEHTOB B
HEXUBOU IIPUPOLIE,
«Pacnpenenenne
XUMHYECKHUX
DJIEMEHTOB B JKUBOM
MIPUPOJEY.
Tabmuipl U CXEMBI:

OyepHbIe CUCTEMBI,
AQHUOHBI, KATHOHBI.
[Tepeuncnars
0COOEHHOCTHU
XUMHUYECKOTO
cocraBa

KIICTKH.
Paznuuate
MaKpo-, MHKPO-

u

YIIBTPAaMHUKPOD
JICMCHTHI,
BXOJSIINE B
COCTaB KHUBOTO

U UX POJIb

B OpTaHU3Me.
XapakTepu3oBarth



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
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ITPUT paniivia | DviuJTtuTviAa. L I RJTACCDI

€AePAAPHAATPSOO0HEA "i'fi'y'6/|cHijbii/‘|
«Ilepronueckas CTpPOEHHE U CBOMICTBa
Ta0JIMIIa XUMUYECKHUX BOZEI, (.).GMCHSITB
NpUYUHBL €€ 0COObIX
SJIEMCHTOBY, CBOWCTB M (DyHKIIUH B
«Ctpoenue KJICTKE.
MOJIEKYJIbI BOJIBI», ITokaspiBaTh poab
«BemecTtBa B cocrase KAaTHOHOB 1 aHUOHOB B
obecrieueHun
OpPraHU3MOBY HpOIIECCOB
JKUZHEIEATEIIBHOCTH
(ocMmoperysius,
CO3/IaHHE
MeMOpaHHOTO
MOTCHIINANIA,
perymsiuusi ~ pabOThI
0enKoB), paboThI
OydepHbIX cucTeMm.
YcranaBiuBaTh
B3aMMOCBS3b
CTPOCHUS
u byHKIMHA
HEOPraHUYECKUX
BEIIECTB KJIICTKH
Opranuuec 2 Opranuveckue PackpriBath 8) [EHHOCTHU https://resh.edu.ru —
KHe BeIllECTBA KJIETKHU. colepKaHue Hay4YHOTI'O IIO3HAHMUS: I/IHTepaKTI/IBHLIe YPOKHU
BEIIeCTBA buonoruueckue TEPMHHOB u o
KICTKH — — nonuMepsl.  berku. IOHSATHIA: https:/fipi.ru/otkrytyy-
Oenku AMWHOKUCIOTHBIN MOHOMEDPHI, bank . -zadaniy-dlya-
cocTaB OENKOoB. MONIUMEpPBI,  OeNoK otsenki-
CrpyKyph (npoTems), menTL, yestestvennonauchnoy- )
OeTKOBOI aMHUHOKHCJIOTA gramotnosi - OTKDRITRIR
’ Oank 3agannii OUITU
MOJICKYJTBI. NMENTHIHAS  CBS3b,



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank

oOHapyeHHe OeNKOB

o A~ ana | Coimnomnc 0 AN 1 o M PP ~= 0 S U TR T
e "Heppuwanas | nomanentn, https://www.yaklass.ru/
CTpyKTypa  Oenka, JIeHaTypalus, iatdopma SAxmace
NeNTUIHAS ~ CBA3b. peHaryparus,
Bropuunasi, ro0yJsipHbIe u
TpeTUYHas, bubprIsipHBIC
YeTBEPTUYIHAS OeJKu, MPUOHBI.
CTPYKTYPBI. XapakTepu30BaTh
Henarypanus. CoiicTBa Oenku, ux
OENKOoB. CTPYKTYpPHYIO
Knaccudpukanus OpraHu3anuio U
OenKOoB. 2SIV
buonornueckue (cTpyKTypHasi,
(byHKIIHH OEJIKOB. OHCPreTu4cCKasd,
Ilpuonsi. CHUTHaJbHas,
JdeMoHcTpannmn peryJIaTopHasi,
[Toptper: JI. IlonuHr. JIBUTaTEeIIbHAS,
Tabmuisl u 3alluTHAs,
CXEMBI: dbepMeHTaTUBHASA).
«Ctpoenue Ha3siBaTth
MOJIEKYJTBI XUMHYECKHUE
Oenkay, OCHOBBI
«CTpyKTYpBI dbopmupoBaHus
OenkoBoit MOJIEKYJIb». | CTPYKTYp
O6opynoBaHue: OenkoBoit
XMMHUUYECKas TOCyAa U | MOJIEKYJIbL.
00opyAOBaHuUE. [TpuBOIUTE HpPUMEPHI
JlaGopartopHas paboTa (bUOPHILISPHBIX,
«O6HapyxeHHe O€IKOB ¢ | IJIOOYJIAPHBIX OEIKOB.
MIOMOIIIBI0  KAQUeCTBEHHbIX | BBINOIHATH
peaKImii» KayeCTBEHHbIE
peaknuu Ha



https://www.yaklass.ru/

PepepansHanTpabodasiporpamma—brtonorma—10—t—+racest{yraybaertbiit
B KJICTKE;
OOBSCHATH
MOJTy4YEHHBIE
pe3yJIbTaThl
4.3 Oprannuec 1 VYTaeBoIbI. PackpbIBaTh 6) TPYAOBOTO https://resh.edu.ru —
KHE Monocaxapuibl, coziepKanme BOCIIUTAHMUS: HHTepakTHBHBIC YPOKU
BEIIIECTBA JUCaxapubl, TEPMHUHOB u
KIeTKH  — OJINTOCAXAPUIBI " MOHSTHIL: https://fipi.ru/ Otkr_VtVV'
YIJIEBOBI noymmcaxapuapl.  OOmmid YIJIEBO/BI, bank . -zadaniy-dlya-
IUTaH CTPOCHUAH (pU3MKO- MOHOCaXapubl, otsenki-
N yestestvennonauchnoy-
XUMHUYECKHE CBOIiCTBa JUCaxapu/ibl, . .
gramotnostl - OTKpPBITHIA
YTJIEBOJIOB. OJIUTOCaXapubl, 6anK saxanmii GUTTH
Buosiornueckue GpyHKIMM | TOIMCAXapHIIbL, https.//www.yaklass.ru/
YTJIEBOJIOB. TJII0KO03a, pubo3a, rnatdopma Sxace
JleMoHCTpaun ne30Kkcuprbo3a,
Tabmust 51 JIAKTO34,
CXEMBI. MajbTO3a,
«Crtpoenue caxaposa,
MOJIEKYJI Kpaxmai,
YTJIEBOIOBY TJINKOTEH,
LEJUTI0NI03A.
Knaccudug
HUpOBATh
YTJIEBOIBI
o
CTPOCHHUIO U
MEePEUHUCIIAT
b 1704
byHKIMN.
IIpuBoauTH

pUMEpPbI



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

PepepansHanTpabodasiporpamma—brtonorma—10—t—+races{yraybaertbiit
pa3IMYHbIX
YIJIEBOJIOB
(MOHOCaxapu
JI0B,
JIMcaxapuioB
oJirocaxapu
HOB,
M0JIMNCAXaPUIOB)

4.4 Opranuuec 1 Jlununet.  TuppoduiibHO- PackpsiBaTh 8) mennoctu HayuHoro | https://resh.edu.ru —
KHE ruipoQoOHBIE CBOMCTBA. coJIepXKaHue ITO3HAHMS HuTepakTUBHBIE YPOKU
BEILECTBA Knaccudukanus TEPMUHOB u 6) TpyHOBOIO
KJIETKU JIMITAJIOB. HOHSITHIL: BOCIIMTaHUS: https://fipi.ru/otkrytyy-
JUNUBI Tpurnunepuibl, JUNIUBI, bank ) -zadaniy-dlya—

dochonunuapl,  BOCKH, | TPUIIULEPUIBI, otsenki-

CTEPOUIBI. bochonumupi, yestestvenn.onauchnoy- )

Buonoruueckue hyHKImH BOCKH, CTEPOMIbI, gramotnosti - OTKDBLITHIA
Oank 3amganuit GUITN

JUTIHUIOB. OO6uue JUTONPOTEUHBI, https://www.vaklass.ru/

CBOICTBa OMOJIOTMYECKUX TTIAKOJIUITH/IBL. rratdopma Skmace

MeMOpaH — TEKy4YecT, Knaccugunuponats

CIIOCOOHOCTh K JTATTHIBD

CaMO03aMbIKaHHIO, MO CTPOEHHMIO;

MOJIYTTPOHHUIIAEMOCTb. XapaKTepH30Ba

HemoncTpanuu Tb UXPYHKIIUU

Tabmuist u CXEMBI:

«Ctpoenue MOJIEKY T

JTUTHIOBY

45 HykenHoBbIe 3 HyxknenHoBbIE KUCTOTHI. PackpbiBath 7) skosiornyeckoro | https://resh.edu.ru —
KHUCJIOTHL. JHK u PHK.Ctpoenue colepKaHue BOCIIUTAHUS: HNHTepakTUBHBIE YPOKHU
CtpoeHne n HYKJIEMHOBBIX KHCJIOT. TEPMHUHOB u

Hyxkneoruasl. [IpuHnmn HOHSATHH:



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/

PeaepantranTpabotanRporpamma—brtoRora—10—tIrracco{yrAybaeHHbiiA —
yHKIMHN KOMIUIEMEHTaPHOCTH. J€30KCUPUOOHYKII https://fipi.ru/otkrytyy-
JHK, PHK, [IpaBuno Yapradda. €MHOBas KHCJIOTa bank -zadaniy-dlya—
ATD Crpykrypa JHK - | (JHK), otsenki-
JIBOMHAS crupans. pPUOOHYKIIEMHOBAS yestestvenn.onauchnoy-
MecToHaxoxIeHIE W | Kwuciora (PHK), gramotnosti - OTKPBITBIH
Ouonorudeckue (GpyHKIUH HYKJIEOTHL, bank 3axanmii OHITN
JTHK. Bl PHK. HYKJICO3HI, https://www.yaklass.ru/
®ynkuuu PHK B knetke. a30TUCTBIC matgopma Axnace
Crpoenue mosnekyiasl AT®. | OCHOBaHHs, aJICHUH,
Makposprudeckue CBsi3u I'yaHHH, LU TO3HH,
B Mmoinekyne  ATO. TUMHH, ypauu,
buonornueckue KOMIIIIEME
byHKIIUN ATO. HTapHbIC
BoccranoBnennbie OCHOBaHUS
MePEHOCUHUKH, 170.4 :
(GyHKIHH B KJETKE. aJICHO3UHT
Lpyaue pudocdar
HyKIIeo3uompupocghamol (ATD),
(HTD). MaKpOd3pru
CexBeHUpOBaHUE yeckas
JIHK. Memoowi CBSI3b,
2CHOMUKLU, CEKBEHUPOB
MPAHCKPUNTNOMUK aHue,
U, NPOMeoOMUKU. T€HOMUKA,
JdemMoHCcTpauuu TPpaHCKPUIIT
[oprpers: [Ix. Yorcon, ®@. | OMHKa,
Kpux, IIPOTEOMHUKA
M. Vunkuac, P. '
®pankmn, O. Conrep,C. | XapakTepu30Bar,
Ipy3unep. ONHMCHIBATh u
CXEMaTUYECKU

Ta6JII/ILIBI N CXCMBI:



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

PepepansHanTpabodasiporpamma—brtonorma—10—t—+racest{yraybaértbiit
«HyxiiennoBbie I/ISOB?)&)K&TB
KHUCJIOTBD», CTpOECHHUE
«Ctpoenue nykieornaa JHK u
MOJIEKYJIbI JIBOMHON  cIiMpain
ATDy. JIHK,
O06opynoBaHue: CEKBEHUPOBAHUE
XUMHUUYECKas nmocyna " ﬂHK OnuceiBaTh
obopyioBaHHE. mporece
JlaboparopHas pabota perumkanuu JIHK B
«Hccnenosanne KJIEeTKE M Ha3bIBaTh
HYKJIEMHOBBIX KUCIIOT, ero
BBIIICTICHHBIX M3 KICTOK | oo o0 oo
Pa3JIMYHBIX OPTAaHU3MOBY SHAYCHIC.

XapakTepu3oBaTh
byHKIMH JIHK.
Pazauuath
CTPYKTYpYy u
byHKIIUU PHK.
OnuceIBaTh MPOIECC
TPAHCKPUIILIUH.
CpaBHUBaTH
HYKJIEUHOBBIE
kucnoteI(JJHK n
PHK).
XapakTepu3oBaTh
0COOCHHOCTH

CTpoeHUs: U (PyHKIUH
ATD.
dopMyTUpOBaTH u
OOBSICHATh  TPUHIINI
KOMIUIEMEHTAPHOCTH




PepepansHanTpabodasiporpamma—brtonorma—10—t—+racest{yraybacrtbiit
¥ ipaBuI0 Yapradda
4.6 MeTto b1 1 CtpykTypHas OMOJIOTHS: PackpbiBath 8) nennoctu HayuHoro | https://resh.edu.ru —
CTPYKTYPHOI OnoXMMHYECKHE u CoZIepIKaHue MO3HAHMSI HuTepakTuBHBIE yPOKH
Ounoaoruun O6uodusnyeckue TEPMHHOB u 6) TpyZOBOI'O
HICCIICIOBAHHS COCTABA 1 TOHSITHIA BOCIHTAHHUS: https://fipi.ru/otkrytyy-
IPOCTPAHCTBEHHOM MO/JICITMPOBAHHE, %} i -zadaniy-dlya-
g;:) };ﬁ’:;;l KOMITLIOTCPHBIH yestestvennonauchnoy-
AU3ANH. gramotnosti - OTKpBITHI
Mooceruposanue § [lepeuncnsatp 6Gank 3axanuii ®UIN
CpYKmypuL U QYK TIEPCTIEKTHBHBIE https://www.yaklass.ru/
buomonexyn u-ux HarpaBJICHUS iatdopma Skiace
KOMNJIEKCO8. HayUHBIX
Komnvromepnuiii ouzaiin HCCIeOBAHMH B
U OpeaHu4ecKuti cuHmes CTPYKTYpHOI
ouomonexkyn u ux GUONOTHH,
HenpupoOHbLY pacKpbIBaTh 1754
ananocoe 3HAYCHHE TSt
METUIUHBI 1
CEJIBCKOI0 X0351CTBA

HTOro 4acos 1o Teme 10
5
Tema «CtpoeHue 1 QyHKIHMHU KJICTKID)

5.1 Turnsl 1 Turmsl KJIETOK: PackpbiBaTh 8) nmennoctu HayuHoro | https://resh.edu.ru —
KJIETOK. JyKapuOTHYECKas U coJiep)kaHue TO3HAHUS HnTepakTUBHBIE YPOKU
IIpokapuor MPOKapHUOTHYCCKAas. TEPMHUHOB 5 6) TpyAOBOTO
Haeckas CTpyKTypHO- HOHSTHA: BOCITMTaHUS: https://fipi.ru/otkr_vtvv—
KJICTKa (GyHKIMOHANBHBIE IPOKapHUOTHUYECKA bank i -zadaniy-dlya-

06pazoBaHus P KJIeTKa, otsenki-

—— N yestestvenn_onauchnoy- }

Crpoerue CTeHKA, MypeHH gramotnosti - OTKPBITBIN
. ’ ’ Oank 3ananuii U

IPOKAPUOTUYECKOM



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
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Do T W | .. PP 1Nn_1 - PR PP ~ ) S TITETA
e knerkn. | Kierounas | (DOTOCHHTETHUECK https://www.yaklass.ru/
CTeHKa OakTepuil U ue MeMOpaHBI, wiardopma Sxmace
apxeil. OcoGenHoctu ¢aremuH.
CTpOCHUS XapakTepu3oBarh
rerepoTpoHoOn u | dopmy u pazmepsl
aBTOTpOHOU MIPOKAPUOTUYECKU
MPOKAPUOTUYECKUX X
KJIETOK. Mecto u  ponb dyHKIIN
MIPOKAPUOT B OMOLIEHO3aX. FeHETHYECKOTO
JemoHncTpanuu armapara IMpOKapHoT.
Ta0uib! u CXeMBI: | OnuCHIBATH
«Crpoenne CIopooOpa3oBaHus,
JYKapUOTUYECKOU KIIETKW», | OTMeuaTh
«Crtpoenue 3HA4YCHUE
IPOKapHOTUYECKOM BBDKUBAHHS OaKTEepHid
KIICTKHA pu YXYyOUIEHUU
YCJIOBUI
CYILIECTBOBAHHUSI.
OnuceiBaTh
Pa3MHOXKEHHE
MPOKAPHOT.
OneHuBaTth MeECTO H
pOJIb  MPOKAPUOT
OuoIIeHO3aX
5.2 Crpoenue CtpoeHnue u PackpriBath 8) nennoctu HayuHoro | https://resh.edu.ru —
3YKapHOT GYHKIIMOHUPOBAH coJiepKaHue MO3HAHUS WHTepakTHBHBIC YPOKU
HYecKoi ue TEPMHUHOB 6) TpyRoBOro
— 5yKapHOTHYECKOIT TOHSTTHIL: BOCITHTAaHUS: https://fipi.ru/otkr_vtvv-
TToBepx KIJIETKH. IJ1a3MaTuyecKas bank . -zadaniy-dlya-
HOCTHEL [Tna3marnyeckast MeMOpaHa otsenki-
N yestestvennonauchnoy-
i MeMOpaHa (mma3zmanemma), . .
gramotnostl - OTKpPBITHIN
arrapar (nnasmanemMma). KHAKOCTHO 6ank 3amanuit ®UITN



https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank

KIIETOYHOH CTECHKH
pacTeHuii, rpuooB.

JleMoOHCTpanuu

Tabnuue! " CXEMBI:
«Crtpoenne
9YKapUOTHYECKOU KIIETKNY,
«Ctpoenue KUBOTHOMN
KIJIETKNY, «Ctpoenune

paCTHTeHBHOﬁ KJICTKH)).

qyepes
TUIa3MaTHYECKYIO
MeMOpaHy:
MMaCCUBHBIN 5
aKTUBHBIN
TpaHCHopT; paboTy
OCIIKOB-KaHAJIOB;
paboty HaTpHiA-
KaJIMeBOr0  Hacoca,

Deonarmanmt 1ina A At~ AN~ nang PPN S N o W | = M PP ~= 0 S U TR T

wi oy B I iy https://www.yaklass.ru/
I1a3MaTHYeCKON MeMOpaHHbIE OeNKH mnardopma fxnacce
MeMOpaHbl. Tpancropt (mepudepuueckue,
BEIIECTB yepes WHTErpaJIbHBIE),
IJ1a3MaTHYECKY IO ININKOKAJIUKC,
MeMOpaHy: MacCHUBHBIN muddy3us, ocMoc,
(muddysus, AKTUBHBIN
oOneryéHHast TPaHCIOPT,
muddy3us), aKTUBHBIHA SH/I0LUTO3,
(mepBUYHBIN u ¢arouuTos,
BTOPUYHBIA  AKTUBHBIN MMUHOLIUTO3,
TPaHCIIOPT). 9K30LUTO3,
[TomynponunaemMoctb KJIETOYHAs
MeMmOpanbel.  PabGora CTEHKa,
HaTpUN-KaJIMEBOTO J1a3MOJIECMBI,
Hacoca.  OHIOLHUTO3: CUMILIACT.
MUHOLIUTO3, XapakTepu3oBarthb
¢arouuros. 0COOEHHOCTHU
OK301UTO3. CTPOEHUS U PYHKIIMU
Knerounas creHka. YKAPUOTUYECKON
Crpyktypa u KJIETKH; TPaHCIOPT
byHKIIUN BELIECTB



https://www.yaklass.ru/

| Cigmemmnei,n 1N 1
IpUIéJGIVHV\d | DvivuJToTviAa, 10U L

OpYIOBAaHHUE: CBETOBOM

o PP PPN PO ST
RJTACCDI Ty UJTCoivl

CTPYKTYpPY u

MHUKPOCKOIT; (GYHKIMH KJIETOYHOMN
MUKpOTIpenapaThbl CTCHKH pacTEeHUI
PacCTUTEIBHBIX, ¥ TpHOOB
JKMBOTHBIX KJIETOK.
[TpakTrueckas padota
«3yuenue CBOWCTB
KJIETOYHOU MEeMOpaHbD»
[{uTomia Iuromnasma.  Iluto3oms. | PackpeiBath 8) mennoctu Hayunoro | https://resh.edu.ru —
3Ma U eé I_[I/ITOCKCJ'IeT. COJZCpIKaHHUC IIO3HaHuA I/IHTepaKTHBHLIe YPOKH
Opranou JIBm>keHue  nuToIiasMpl. | TCPMHUHOB 2t 6) TpynoBoro L
bl Opranom eI T — BOCITUTAHUSL: https://flpl.ru/otkrytyy-
S LHTOMIA3Ma, bank _ -zadaniy-dlya-
OnHOMEMOpaHHBIC ITUTO30JIb, otsenki-
yestestvennonauchnoy-
OpTaHOH/bI KICTKH: LHTOCKEIICT, gramotnosti - OTKpBITHIHA
SHJIOIUIa3MaTUYECKasA CETh KOMITapTMCHTHI, 6auK 3aganuii ®UIHN
(SHC), annapar | OpratHoMZEL, https://www.yaklass.ru/
T'onpmxn, THU30COMBI, UX OHAOIIIA3MAaTUYECK

CTpO€HHE U  (QYHKIIHMH.
B3anmocss3p
0JTHOMEMOpaHHbIX
OpraHOMJIOB KJICTKH.
CrtpoeHne TrpaHyIsIpHOTO
pertukynyma. Mexanuzm
Hanpasenenus 6enKos 8
OIIC. Cunres
PacTBOPUMBIX O€eJKOB.
Cunres KJICTOYHBIX
MeMOpaH. I'magkuii
(arpaHyJIsSIpHBII)
SHJOTUIA3MaTUYECKHAN

as  cetb (OIIC),
anmapar ['onbmxu,
JIN30COMBI,
BAKYOJIb,
puOOCOMBI,
aBTOJIN3,
BE3UKYJISIPHBIN
TPaHCIIOPT,
MIEPOKCUCOMBI,
KJIETOUHBIN COK,
Typrop,
MUTOXOH/JIPHUH,
KPUCTBI, TUJIACTHBL,

wiatdopma Sxmnace



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
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petukyinym. CexpeTropHas XPOMOILIACTHI,
byHKIHS amnrmapara JICMKOILIACTHI,
Tonbxn. Moougukayus XJIOPOILIACTHI,

berkoé 6  annapame
Tonvoorcu.

Copmupoexa

benxos 8
annapame

Tonvoorcu.

Tpancnopr

BELICCTB

B KJIETKE. Bakyonu
PacCTUTENBHBIX

KJIETOK. KIIeTO4HBIH COK.
Typrop. IloxyaBTOHOMHBIE
OpraHoubl KJIETKU:
MUTOXOHJIPHH, ITACTUBL.
[Ipoucxoxnenue
MUTOXOHJIPUMI M IUIACTHUJL.
CumOuorenes

(K.C. Mepexkockuit, JI.
Maprynuc). CrpoeHue Hu
GYHKIUM MHUTOXOHIPUN U
IUTACTULL. [IepBuunsle,
BTOpPUYHBIE U  CIIOKHBIE
IUTACTUBI

(OTOCUHTE3UPYIOLINX
JYKapuoT.

XJII0poIIacTsl,
XPOMOILIACTHI,
JEMKOIIIACTBI BBICILINX

pacteHuid. JleMOHCTpanuu

CTpOMa, TPaHbI,
TUJIAKOUI, JTaMeJLIa.
Xapakrep

U30BaTh

IIUTOIJIA3

My

AYKapHOT

NYECKOU

KJICTKH;
KJIaccu(puIpoBaTh
OpTaHOU/IBI

B 3aBHCHMOCTH

oT

0CcOOeHHOCTEH

ux CTpOCHUS
(omHOMEMOpaHH

b,

JIByMeMOpaHHbI

S,

HEeMeMOpaHHbIE)

;

OINHUCBHIBATh  (PYHKIUH
KaXX/IOTO OpraHouja B
KJIETKE.

OOBACHATH COOBITHS,
CBSI3aHHBIC

C BHYTPUKJIECTOYHBIM
MUIIEBAPEHUEM,  €T0




PepepanbHa frporpamma—brororta—10—t—+kracest{yraybaetbiit
[ToptpeTsr: . C. | 3Ha4YeHHC JUTSt
MepeKKOBCKUH, JI. | opranusma.
Maprynuc. OTMeuaTh 3HAYEHHUE
Tabnuisl u cxeMpl: | HIHUTOCKEIICTA,
«CtpoeHue XapakTepHu30BaTh €ro
SYKapHOTHYECKOM KIETKHy», | O 1CMEHTBI
«Ctpoenue sxuBoTHOM | (MHUKPOTPYOOUKH,
KJIETKH, «Ctpoenue MHKPOGHUIAMEHTHI,
pPacCTHTENBHOM  KJIETKH», | TPOMCKYTOUHBIC
«CTpocHue (buIaMEeHThI), UX POJIb
MUTOXOHIPHIY. B JKU3HECATEIHHOCTH

OOGopynoBaHue: CBETOBOI
MUKPOCKOIT,
MHUKpOIpenapaThl
pPacTUTEIbHBIX,

YKUBOTHBIX KJIETOK.
[IpakTuyeckas pabora
«3y4eHune JIBYOKCHUS
OUTOIJIa3MbI B
pPaCTUTETBHBIX KIETKaX».
JlaGopaTtopHnast pabota

KJIETOK Y TKaHeH

«Hccnenosanue
IJIa3MOJIN3a u
JIeTIa3MoIn3a B
pacTUTEIbHBIX

KJIETKaX»

5.4 Hemem0Opa HemembpaHHbIE PackpeiBath 2) IyXOBHO- https://resh.edu.ru —
HHBIC OpPTaHOUIBI KJIETKU CcoJZiep KaHue HPaBCTBCHHOI'O I/IHTepaKTI/IBHBIe YPOKH
OpraHou/ibl Crpoenne u (GyHKIUH TEPMUHOB u BOCTINTAHU. o
- HeMEMOPAHHHIX N —— 7) skosornyeckoe | https://fipi .ru/otkr_vtyy—

BOCITUTAHHE bank -zadaniy-dlya-
OpraHOHJIOB KJIETKH. pubocoma, otsenki-

noJmcoma,



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank

paCTHTeHBHOﬁ KIICTKHN»

eaeparnbHa rpgrgamMma——broRorita—10 KAacebH{yrAybAeHHbHA
PHOOCOMBI. MUKPOTPYOOUKH, yestestvennonauchnoy-
Ilpomescymounol TyOyJIUH, gramotnosti - OTKpBITHIi
e Quiamenmol. KJICTOYHBIA  [EHTP Oank 3ananuit ®UITNA
MuKpOdUIaAMEHT (LeHTpOCOMa), https://www.yaklass.ru/
bl.  Axmunogvie LEHTPHOIIH, iarpopma Axace
MUKpoguramenm 1eHTpocdepa,
b1. MbllIEYHBIE JKTYTUKH,
KIIETKU. AKmuHogvle PECHUYKH,
KOMNOHEHMbl 0a3aJIbHOE TEJIBIIE.
HeMblUUEeYHbIX XapakTepuszoB
KIemox. aTh
MukpotpyOouKHu. HEMeMOpaHHBI
Knerounnri LIEHTD. € OpraHOM.bI
CrpoeHue U JBHXKEHHE KIIETKH, ux
KTYTUKOB W PECHUYEK. CTPOECHHE u
Mukpotpy0Oouku byHKIMH
LHUTOIIa3MBbl.
[lenTprons. benxu,
accoyuuposanHvle c
Muxpoguramenmamu U
MUKPOMPYOOUKAMU.
Momopnvie benxu.
JleMoHCTpanun
Tabmuibt u
CXEMBI.
«Ctpoenue
JKUBOTHOM
KIJIETKHY,
«Ctpoenue



https://www.yaklass.ru/

KJIETOYHOE SJIpO Kak
LIEHTP YIIPaBIICHUS
JKU3HENIESITEIbHOCTHIO
KJIETKH; TCHETUICCKUMN
amnmapar KJICTOK
JYKApUOT, CTPOEHUE U
(GYHKIIUH XPOMOCOM.

OnuceIBaTh

Do n 11 A g | 1N_1 NPT ETETINT]
oeHne H IP;II;[FEOV' - 066’;1'5:1';;'” ;sz\f)aj “ﬁgéf(lf)lbmldﬁ') et 2) JTyXOBHO- https://resh.edu.ru —
byHKIHUS AP XPOMaTHH, CozlepKaHue HPABCTBECHHOT'O WHTepakTHBHBIC YPOKH
KapHoIIIa3Ma, TEPMUHOB 1 BOCIIMTAHNS:
e 7 skosoruueckoe | https:/fipi.ru/otkrytyy-
AJIPBILIKY, UX CTPOCHUEN HOHATHH.  AApO, ) P P P
- STepHas BOCITUTaHHE bank -zadaniy-dlya-
GyHKIHH. S nepHbrii Aep otsenki-
i 000s0uKa
GenkoBbli MaTpHKe. AICDHBIC ’ yestestvennonauchnoy-
Ipoctpancreennoe p gramotnosti - OTKpBITHI
pacCloIOKCHUE TIOpbI, Oank 3aganut PUITA
XpOMOCOM HykJieoriasma https://www.yaklass.ru/
B MHTEp(hA3HOM sIpe. (kaproriazma mwiatdopma Skmace
dyxpomamun u ), TCHOM,
XpOMATHH,
eemepoxpomamun. benku
9YXpOMATHH,
XpOMaTHHA — THCTOHBI.
.| rerepoxpomar
Hunamuka A0epHOll -
00010YKU ’
_| smpsriiko,
6  mumoze.  HoepHuvlil
XPOMOCOMEBI,
MPAHCROPM.
IIEHTPOMEDA,
Kiierounsie BKIIOYEHUS. KHHETOXOP,
JeMoncTpanmy KJICTOYHBIC
Tabmuipl 1 cxembl: «Sapo» BKITIOUCHMSL.
XapaxkTeprus3oBaTh



https://resh.edu.ru/
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PepepansHanTpabodasiporpamma—-brtonorima—10—t—+racest{yraybaertbiit
CTPYKTYPHI siipa U UX
B3aMMOCBS3b C
OpraHouaMu
IIUTOTLIIA3MBI
5.6. | CpaBHur 1 CpaBHHTEIbHAS XapakTepHu3oBaTh 2) I'paxmaHckoe https://resh.edu.ru —
eJbHAS XapaKTePUCTHKA THITBI KJIETOK BOCIIUTAHMUS HHTepakTHBHBIC YPOKU
XapakKTe KJIETOK JYKapuoT VKADHOT: o
pHCTHKA (pacTUTENBHOM, poTETeHBHa,I, httDSZ//flpl-fU/Otkl’_VtVV-
KJIETOK ’KUBOTHOIA, JKHBOTHAS, bank ) -zadaniy-dlya-
dyKapuo TpUOHOIA). rpubHasL. otsenki-
T JleMoHCTpauu CpaBHUBATh MEXKIY yestestvenn_onauchnoy- .
gramotnostl - OTKpPBITHIA
TaGmuuer u co0oil cTpoeHue u 6anKk sananuii GUITU
CXEMBI: KU3HEACSTEILHOCT https://www.yaklass.ru/
«Ctpoenue b 9YKapHUOTUYECKUX mathopma Sxiace
JYKapHUOTUYECK KIETOK H  pOJib
O KJIETKIY, MIPOKApUOT
«Crtpoenue JKUBOTHOI | B OMOICHO3aX
KIIETKW»,

«CTpoeHue pacTUTEIbHOM
KJIETKID.

O6opynoBanmue:
CBETOBOM MHUKPOCKOTT;
MUKPOIIpenaparsl
PACTUTCIIbHBIX,

JKHUBOTHBIX KJIECTOK.
JlabopaTopnas padora

«3yuenne
CTPOCHUS

KJICTOK



https://resh.edu.ru/
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| Ciamemmei,n 1N
IMpUT panivia | DriuJTtuTviAa. 1Y

pa3InYHbIX

OpraHU3MOBY

1
I

KAacest{y

HToro gacoB 1o Teme

6

6 Tema «O0MeH BellecTB U NPeBpalLlleHHEe JHEPTHH B KJIETKe»

Tema K
HU3YyUYEHH )

OoMmeH
BEIIECTB —
MeTabo0Iu
3M

6.1

3

Accummisinus u
TUCCUMHIIALIUSA — JBE
CTOPOHBI MeTaboIU3Ma.
Tumbl oOMeHa BeIeCTB:
aBTOTPOGHBIN "
reTepoTpOHBIN.
Yuactue kuciopoga B
0OMEHHBIX Mpoleccax.

DHepreTu4ecKkoe
obecrnieueHne KJIETKH:
npepamienne ATD B
OOMEHHBIX  IpoIleccax.
DepMEeHTaTUBHBIN
XapakTep peakuui
KJIETOYHOTO
MeTabonu3ma.
DepMeHTSI, ux
CTPOEHHUE, CBOMCTBA

u MEXaHU3M
JIEUCTBU.
KodepmeHTsI.
Otnnuus

dbepMeHTOB oT
HEOPTraHUYECKHUX

KaTanau3atopoB. benku-

PackpriBath
coJiep)KaHue
TEPMUHOB "
NOHATUI:  OOMeH
BEIIECTB
(MeTaboan3Mm),
ACCUMUIISALIUS
(aHabonusm), WU
IIJIACTUYECKUN
o0OMeH,
JCCUMUIISLINS
(kaTabonu3Mm), Win
SHEPreTUYECKUI
oOMeH,
aBTOTPOQBHI,
rerepoTpodsl,
aHa’poOBbl, a3POOHI,
(bepMeHTHI,
AKTUBHBIA IEHTP,
cyOctparHas
CrenupuIHOCTb,
KO(EpMEHTHI,
OenKku-
aKTHBATOPHl |
Oenku-

3) rpaxkaaHCKoe
BOCITUTAHHS:

2)aTpuOTUYECKOE
BOCIIUTaHHE:

https://resh.edu.ru —
HHTepakTUBHBIE YPOKHU

https:/fipi.ru/otkrytyy-
bank -zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti - OTKpBITHII
Oauk 3aganuii ®UITA
https://www.yaklass.ru/
maTdopma SAxiacc
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aKTUBATOPbl U OEJKU- I/IHménTopm.
WHTHOUTOPHI. [lepeuncnarsb
3aBUCHUMOCTh 0COOEHHOCTH
CKOPOCTH IJIACTUYECKOTO U
(bepMeHTaTUBHBIX SHEPreTUYECKOro
peakuuioT pa3IMyYHBIX o0OMeHa B KIIETKE;
bakTopoB. yCTaHABIIMBATh
JleMOHCTpanun B3aUMOCBS3b
Tabaunb! u CXEMBIL: | MEXIy
((CDOTOCI/IHTCS», IJIaCTUYECKUM U
((QHGPFGTH‘IGCKI/II‘;I O6MCH>), SHEPTETUYECKUM
«buocunres 00OMEHOM.
oenkay, Pasziuuars
«Crtpoenue TUIIBI  OOMEHa
bepmenTay, BEIIIECTB:
«XeMOCUHTE3Y. aBTOTPO(HBIN
O6opynoBanmue: u
CBETOBOM MMKPOCKOII, FeTepOTpO(bHBI
obopyaoBaHue TUTS i
MPUTOTOBJICHUS TToxa3bl
MTOCTOSTHHBIX u BATE
BPEMEHHBIX pOJIB
MHUKPOIIPENapaToB. KHCIIOPO
JlaGopaTtopHnast pabota na B
«3yuenune § O6MeHH
KaTaJIMNTUYECKOU BIX
aKTUBHOCTH  (pepMEeHTOB
(Ha mpuMepe aMHJIa3bl WU ponece
KaTanasbl)». ax.
JlaGopartopHas paboTa Cxemariaeckn
«3yuenne n300paxarh
(hepMEHTaTUBHOTO CTpOCHUE




| Cigmemmnei,n 1N 1
ImMpuUTpanivia | oviuJ1toTvia., 10— 1

pacHICIICHUS  NEePOKCHIA
BOJIOpOJA

B paCTI/ITCHBHBIX nu
JKUBOTHBIX KJIIETKaX»

Kiaccht

Y OAEHHBIA

depMenTa.
OTtnuuaTh GepMEHTHI
oT

HEOPraHUYECKUX
KaTajJu3aTopoB U
OmnpenensiTh  HX
pOJIb

B ()YHKIIMOHUPOBAHHUH
KHUBBIX  CHUCTEM, B
MPOMBIIIICHHOCTH, B
MEAUIINHE, B
MOBCEIHEBHOW JKM3HU
YeloBeKa.

CraBUTb SKCIIEPUMEHT

o BBISIBJICHUIO
KaTAJINTUYECKON
AKTHBHOCTHU
HIEPOKCHU/Ia3bI,
aMuiIa3bl, OOBSICHSITD
NOJTy4EHHbIE
pE3YJIbTAThI
6.2 | AsrtoTpod [TepBuuHbIl cuHTE3 PackpbIBaTh 7) skojorudeckoro | https://resh.edu.ru —
HBII OpraHMYeCKHX coaepKaHue BOCITUTAHUS WHTepakTUBHBIC YPOKH
oOMeHa BEIIIECTB B KIICTKE. TEPMHHOB u
BELECTB. doTocHHTe3. IOHSATHIA: https:/fipi.ru/otkrytyy-
®doTocuHTE AHokcueennwi dbotocunTes, hazbl bank . -zadaniy-dlya-
3 i u (orocunTe3a otsenki-
. yestestvennonauchnoy-
OKCU2EHHbII (cBeToBas, . .
gramotnostl - OTKpPBITHIN
qbomocuHmf3 TEMHOBas), Gank sananmii GUITH
y baxmeputl. (boromss, https://www.yaklass.ru/
Cseemocobuparowue bochoprupoBan rratdopma Sknace
nueMeHmbl u ue, MKJT
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nUCMeHmbl albBHUHA,
PEaKYUOHHO20 HA1D+
yenmpa. Ponb (mepeHocyuk
XJIOPOILIACTOB B BOJIOPOJA).
rporecce XapakTepus3oBaTh
dborocuHTE3A. TTACTUYECKUT
CeToBasi U TEMHOBas oOMEeH Kak  JTan
dazel. @Pomoodvixanue, o01mrero oOMeHa
Cs-, Cs- BEILIECTB, COOBITHS
u  CAM-munwvi dboTocunHTE3a
¢omocunmesa. (peakiuu CBETOBOM U
[IpoxykTuBHOCT TEMHOBOH (ha3); poJib
b (OTOCHHTE3A. XJIOPOIUIaCTOB B
Brnusinue pa3nuuHbIX | IPOLECCC
}haKTopoB ¢dorocuHTe3A.

Ha CKOPOCTb BhraBiaTh
dorocuHTE3A. [IPUUHHO-

3HauCHUE CJIEJICTBEHHBIC CBS3U
dboTocuHTE3A. MEKIY

JleMOHCT MOTJIOIIEHUEM

panuu COJIHEYHON SHEpruu
[TopTpeTst xJ1opoduiom u

: TIx. CHHTE30M MOJIEKYII
[puctin, ATO.

K. A. CpaBHuBaTh
Tumupssze HCXOOHBIE BENIECTBA,
B. KOHEUYHBIE MPOAYKTHI K
Tabmuisl u CXEMBI: | YCIOBUS TMPOTEKAHUS
«DoTocuHTE3» peakuuii CBETOBOM H

TEeMHOBOU
dboTocuHTe3A.

ba3




PepepanbHa fnporpamma——bororiia—10 KAacebH{yrAyEAeHHbHA
YcraHaBiuBaTh
B3aMMOCBS3b  MEXIY
doTocuHTE30M u
JBIXaHUEM; CBETOBOM
u TEMHOBOM
peaxkuusaMu
¢dorocunTesa.
OueHuBaTh 3HaYCHHE
¢dorocunTesa
JUIS )KM3HU Ha 3emiie
6.3 ABTOTpOD XeMOCHHTE3. PackpbiBaTh 7) sKosormueckoro | https://resh.edu.ru —
HBIII  TUI Paznoobpasue coJiepKaHue BOCIIUTaHUS HNHTepakTUBHBIE YPOKHU
oOMeHa OpraHNU3MOB- TEPMHHOB U TOHSTHI:
BEIICCTB. XEMOCHHTETHKOB: XEMOCHHTES3. https://fipi.ru/otkrytyy-
XeMOCUHT HUTPUDHUIUPYIOL] OOBSACHUTD CYLTHOCTb bank _ -zadaniy-dlya-
e3 ue OakTepuu, XCMOCHHTE3a, otsenki-
JKETIe300aKTEpHH, PaCKpPBIBATE ero yestestvennonauchnoy- )
cepobaxTepun, 3HaueHue B 6Guochepe. gramotnosti - OTKPBITBIN
BOZIOPOITHBIS [IpuBOAUTE TPUMEPHI gaHK.?»aIlaHI/II/I OUIIN
XEMOCHHTE3HPYFOLIIAX ttps://www.yaklass.ru/
GakTepun. GakTepuii wiatdopma Sxmace
3HaueHue
(auTpudUIUpYyIONIIIE
XEMOCHHTE3A. GaxTepuH,
Jlemoncrpaumu xKenezo0akTepuu,
[Toptpersr: C. H. cepobaKTepui,
Bunorpanckni, I'. BOJIOPOJIHBIC

A. 3aBap3uH.

Tabmauiet 5 CXEMBIL:

«DoTOoCHHTE3Y,
«XeMOCUHTE3»
JlabopaTopnas padora
«CpaBHEHHE  ITPOLIECCOB

OakTepun) u
XapaKTepu30BaTh UX
KU3HEICSITENbHOCTD.
CocraBiATh
YpaBHEHHsSI  peakLuit
XEMOCHHTE3A.
CpaBHuBath



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
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OTOCHHTE3a u XEMOCHHTE3
XEMOCHHTE3a» ¢ GOTOCHHTE30M
AnHaspoOHbBIE PackpbIBaTh 7) sKkosoruueckoro | https://resh.edu.ru —
OpTaHU3MBI. Buast COZIEpIKaHKE BOCTIUTAHUS WNHTepakTUBHBIE YPOKHU
opoxenusi. IIpogykTsl TEPMUHOB u
OpOKEHHUs u ux HOHATUM:  DTallbl https://fipi.ru/ Otkr_VtVV'
HCII0JIb30BaHUE SHEPIreTUYECKOro bank . -zadaniy-dlya-
YEeJIOBEKOM. obOmMeHa - otsenki-
AHa3poOHbBIC MTOATOTOBUTEIbHBI yestestvenn_onauchnoy- .
MHKDPOOPTAHI3MbI KAK i, gramotnosti - OTKDBITHIA
00BEKThI OMOTEXHOJIOTHU U | OECKUCIOPOIHBIIM Oanx 3aparmmii OUIIN
. . https://www.yaklass.ru/
BO30ymuTenn  OosesHed. | (aHa’poOHBIif), natdopma Slkace
A3p06HBIC OpraHnu3MEbI. KI/ICHOpOZ[HBH\/JI p
Oranbl  9HEPreTHYECKOTO |  (a3po6HEIil);
oOmeHna. IIIMKOJIN3, OpoKeHHe,
IloaroTOBUTENBHBIA ATall. | OHOJIOTHYECKOE
I'muxonus — | OKHCJICHHE
OECKUCTOPOAHOE (mpIxanue), LUK
pacllerieHue Kpebca,
TJTFOKO3BI. OKHMCJIMUTEIBHOE
buonoruueckoe docdopmmpoBanue,
OKMCJIEHUE, WU KJIIETOYHOE | IPOTOHHBIN I'PAIUEHT,
JIbIXaHUE. Pone | mporoHHas ATO-
MHUTOXOHJPHUH B Mpoleccax | CHHTa3a.
OMOJIOTNYECKOT0 [lepeuncnsrsb
OKHCJICHUS. 0COOEHHOCTH
[{uknryeckue peakuuu. AHEPTreTUYECKOTO
OKUCIUTEIBHOE oOMeHa B  KIIETKE.
(I)OC(l)OpI/IHHpOBaHI/IC. OnuceBaTh 3TaIbl
IHepeus MembpanHoeo | IHEPTETUYECKOro
epaouenma NPOMOHOS. oOmeHa
Cunmes AT®D: paboma | (TOATOTOBHUTEIBHbIN,



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

ITPUT pamviivia

[ i PP 1N
| DVIOJTOTVIA. L
NPOMOHHOU ATD-
CUHMA3bL.
[TpeumyiectBa a’poOHOTO

nytd oOMEHa  BeIIeCTB
nepen aHadpPOOHBIM.
O} dexTuBHOCTD
9HEpPreTU4ecKoro oOMeHa.
JleMoOHCTpanuu
ITopTperTsr: B. A.

Ourenbrapar, [1. Mutuemn.
Tabnuuel u CXEMBI:
«DHEpPreTHIecKuit 0OMEn».
JlaGoparopHasi pabora
«CpaBHEHHME  IPOLIECCOB
OpO’KEHUSI U JABIXaHUS

KASCELt (yi'fiy6/"|.c.:HHbii/‘|
OECKUCTIOPOIHBIN,
KHCJIOPOJIHBIH) u
CpPaBHUBATh UX MEXKITY
COOOH.
XapakTepu3oBaTh
peakuuu  IJIMKOJIN3A,
OpoKeHUs,
KJICTOYHOI'O AbIXaHUS.
VcranaBiauBaTh
B3aMMOCBSI3b
TIIUKOJIH30M,
KJICTOYHBIM
JIIBIXaHHEM U CUHTE30M
Moutekys1 ATO.
CocraBiITh
ypaBHEHHUSI OCHOBHBIX
JTaroB
AYHEPTreTUYECKOro
oOMeHa B KJIETKE.
PaccunTriBaTh
SHEPreTUYECKYIO
3¢ peKTUBHOCTH
TIUKOIN3a
OMOJIOTrHYSCKOTO
OKHUCJICHHS.
Ha3pBaTe WMCXOJIHEBIE
BCIISCTBA, KOHEYHBIC
MPOJIYKTHI M YCIIOBUS
MPOTEKAHUS PEaAKIIHA
YHEPTEeTUYECKOTO
oOMeHa.

CpaBHHBaTh
SHEPreTUYECKYIO

MEKTY




PepepansHanTpabodasiporpamma—brtororma—10—t—+racest{yraybaertbiit
3((PEKTUBHOCTH
OECKUCIOPOAHOTO U
KHCIIOPOJIHOTO 3TAIOB
KOHEUHBIE TMPOYKTHI
u YCIIOBHS
IIPOTEKaHUs PEaKLUH
SHEPreTUYECKOro
oOMeHa
SHEPreTUYECKOro
oOMeHa

Hroro yacoB 1o Teme 9

7 Tema «HacaeacrBennasi uH(popMaIUs U peau3anms e€é B KIeTKe)

7.1 Peaknuu 2 Peaknuun MaTpUYHOTO PaCKpI)IBaTI) 7) skonorndeckoro | https://resh.edu.ru —
MaTPUYHOTO CHHTE34. cojiepKaHue BOCITUTaHUS WNHTepakTUBHBIE YPOKHU
CUHTE3a [TpuHIMn TEPMUHOB u o

KOMILICMEHTAPHOCTH TOHSTIIH: rem, https://flpl.ru/otkr_vtvv—

B PEAKLIMAX MATPUIHOTO TCHETHICCKUH %} Ki- -zadaniy-dlya-
CHHTE3A. Peevumzaum KO/, yestestvennonauchnoy-
HACJICICTBCHHOU KOAOH gramotnosti - OTKpHBITHIit
uH(bopMaImH. (Tpunzer), Ganx sanammii GUITH
I'eneTnueckuii Ko, €ro CTON-KOJIOHBI, https://www.yaklass.ru/
CBOMCTBA. MaTpHILa, miardopma Sxnace
Tpanckpunuus - MaTpUYHBIN

MaTpPUYHbBIN CUHTE3 CHUHTE3,

PHK. ITpuHLUIBL TPaHCKPUIILUS

TPAHCKPUIILIMN: , PHK-

KOMILIEMEHTApPHOCTb, roJmMepasa,

AHTUIAPAJUIETbHOCTD, MIPOMOTOD,

ACUMMETPUYHOCTb. CIUJIAaliICUHT, HWHTPOH,

Cospesanue mampuunsix JK30H.

PHK 8 Xapakrepus3oBaThb



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
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ImpUT paiviivia

| Cisammmein 1
DVvIOJTgrvia. I

9YKAPUOMUUECKOU
knemxe. Hexooupyrowue
PHK. IemoHcTpaunu
IToprper: H. K.
Konb110B.

Taomuiet u
CXEMBIL:

«bnocunres

Oekay,

«I'eHeTmueckuit

KOJD»

PEaKIIMK MATPUIHOTO
CHHTE3a, CBOMCTBA
FCHETUYECKOr0 KOJa.
OnuceiBaTh  dTambl
TPAHCKPHUITIIUN u
TPAHCIISALINY;
yCTaHABIIMBATh
B3aMMOCBSI3b
MaTPUYHBIX PEAKIUI
B KJICTKE;
CXEeMaTUYECKHU
n300paxkarhb
MaTpUYHbBIC
peakiuu
TPAHCKPHUIILIUA |
TPaHCIIAIUH.
Pemrats
OroJI0rHYCeCKUe
3aJa4u
omnpeeneHne
IIOCJIEIOBATEIILHOCT
51 HYKJICOTHJIOB
JHK wu  mPHK,
MIPUMECHSISI 3HAHUS O
peaKImsx
MaTPUYHOTO
CHHTE3a,
TeHETUUECKOM KOJIE,

Ha

MMPUHIHIIC
KOMITJIICMCHTAPHOCTHU




H
P

Oenka, TpPUMEHSS

FanY a | Famn e NPT T
Crnres benka TpanciaIms 7 o “ﬁEER‘fJHBHﬁ, e TPYIOBOTO https://resh.edu.ru —
JTaIbl. Vuyacrtue coziepKanme BOCIIUTAHHMS: HHTepakTHBHBIC YPOKU
tpancnoptHbix PHK TEPMHUHOB u
B OHMOCHHTe3e Oelka. HOHATHI: https://fipi.ru/otkrytyy-
VenoBus 6MocuHTE3a TPAHCIISALHS, bank ) -zadaniy-dlya-
oenka. KomupoBanue antukonoH, TPHK, otsenki-
aMHHOKHUCIOT. Poib aMHHOAIHJI- yestestvenn_onauchnoy- .
gramotnostl - OTKpPBITHIN
pubocoM B TPHK-cunTerasa Gank sanammii GUITHU
OmocHHTE3e OelKa. (komaza), hitps:/fwww.vaklass.ru/
JleMoHCTpanuu nomprbocoma mnardopma Sdxacce
Taomuust u (HOHI/ICOMa).
CXEMBL: XapakTeprus3oBaTh
«buocuntes CBOICTBA
Oenkay, T€HETUYECKOTO
«['eneTnueckuit Koza.
KOI» OmnuceIBaTh  dTaIlbl
TPaHCIIAIUN u
CXEMaTHYECKH
n300paxarhb
MaTpUYHBIE PEAKITHH
TPaHCISIUH.
Pemats
OmoJIornYecKue
3a/1auu
Ha ONpeeNeHue
AHTHUKOJIOHOB
TPHK,
MTOCJICA0BATEIILHO
CTH aMUHOKHUCIIOT
B MOJIEKYJIe



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

Fa n W= a Al Aina A aana | .. PP 1Nn_1 - P T~ SR TR T
YA pya/ibRnanTpavuusaan TPUTPpaiviivia |1 bvioJtotvia. LU 1 RJTACLDI VARANASZAA=ialnl=114)
3HAHUSA 0
peakiusx
MaTPUYHOTO
CUHTE3a,
T€HETUYECKOM
KOJIe, IPUHIIUIIE
KOMIUIEMEHTaPHOCTHU
7.3 MexaHu3MBbl 2 Coepemennvie PackpwiBath 5) (bu3HIecKoro https://resh.edu.ru —
3KCIIPECCHH npedcmaenenus coziepKanme BOCIHUTAHUS, HuTepakTUBHBIE YPOKU
FCHOB 0 CMPOEHUU 2EeHO8. TCPMUHOB u (opmuposarms .
Oprasmsauus HOHSITHA: KyJbTYphl 310poBbsi U | https://fipi.ru/otkrytyy-
OIeDaTo MOIMOHATIBHOTO bank -zadaniy-dlya-
resoma y paTop, .
OIEDOH 01aronoy IHs: otsenki-
IPOKAPUOT u POH,
yestestvennonauchnoy-
SVKADHOT CTPYKTYpPH . .
YKapHuoT. e TerLl gramotnosti - OTKpPBITHI
Perynsaums AKTUBHOCTU HDOMOTO ’ Oauk 3aganuii OUITA
T€HOB P P, https://www.yaklass.ru/
y [IPOKAPHUOT. perpeccop wiardopma Sxmace
I'mmoresa '
OnuceiBaTh
OIepoHa (.
CTPYKTypy T€HOMa
Kaxko0, XK. .
MIPOKAPHOT;
Mamo).
XapaKkTepu30BaTh
Mounexynapnvie
pabory
Mexaumuzmvl  dKCnpeccuu
WHAYIUOENBHOTO U
eenog y asykapuom. Ponb
penpeccudenbHOro
XpomamuHa
OTIepOHA.
6 pecynayuu  pabomol B
BIJICTISTh
2EHO8. Perynsuus et
OOMEHHBIX TIPOIIECCOB B CTPYKTYpHYIO 1
KJIETKE. PEryJISATOPHBIC
Knerounsiit romeocras. 4acTu reHa

JemMoHcTpanyu



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

PO aMWa

Cismnmnei i 1N
DvioJToTvia. IO

o PP PPN PO ST
RJTACULDI (YTI7TYyUJTC T RDIVI

Taomuipt " CXEMBI: | 5yKapHOT.
«brocunTes Ocnkay,
N CpaBHUBATH
«"eneTnueckuii Koa»
MIPOLIECCHI
IKCIIpecCUuu
TeHOB y
IIPOKApUOT u
9YKapHUOT.
XapaxkTepus3oBar
b TUIOTE3Y
orepoHa (D.
2Kako0, XK.
Mamo).
OnuceiBaTh
MEXaHHU3M
MoAJIeP>KaHUs
KIJIETOYHOTO
roMeocrasa
7.4 OCHOBBI Bupychl — HEKJIETOYHBIE PackpbiBaTh 8) LIEHHOCTHU https://resh.edu.ru —
BUPYCOJIOTUH. bopMBI KU3HU u coziepKaHue HAy4YHOT'O TIO3HAHUS: HHTepakTHBHBIC YPOKU
Nnpopmannon oO0JUraTHele  Mapa3uThl. TEPMHUHOB 51 6) TPyOBOTO o
Hast GHOJIOTHsI CTpoeHre TpPOCTBIX M | MOHATHH:  BHPYC, BOCITUTAHUA: https://fipi.ru/otkrytyy-
CJI0’KHBIX BHUPYCOB, BHUPHOH, % i -zadaniy-dlya-
PETPOBUPYCOB, CEpALIEBHHA, OtSenKi-
yestestvennonauchnoy-
OakTeprodaros. Karcuja, oOpaTHas - .
K . JTHK- S gramotnostl - OTKpPBITHIN
33”6””"”” HHict PAHCKPHITITA, 6ank 3aganmii GUIN
cooepocaufux - Upycos, PCTPOBUPYCERL, https://www.yaklass.ru/
PHK-cooepoicawux OakTepuodar, iathopma Sknace
6UPYCOS, BUPYC https://resh.edu.ru —



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
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gakmepuo azoe. MMMYHOAE(PULINTA WNHTepakTUBHBIE YPOKHU
Obpamuas yenoBeka  (BUY),
MpancKkpunyusl, HPUPOIHO- https://fipi.ru/otkrytyy-
pesepmasa, unmezpasa. 04YaroBkIe bank -zadaniy-dlya-
Bupychsie UHQCKITHH. otsenki-
33260/ IeBAHMS XapakTepusos yestestvenn.onauchnoy- }
YenoBexa, ath  BHPYCHI, gramotnosti - OTKDLITBIA
JKUBOTHBIX, PETPOBUPYCHI 6aHK_3aIIaHHH QHIIA
. https://www.yaklass.ru/
pacrenuit. I, . iatdopma Skiace
COVID-19, Oakteprodaru
COLMAJIbHBIC u KaK
METUIIUHCKUE BHYTPHUKJIETOY
MpOOJIEMBI. HBIX Tapa3uTOB
buoungopmamuxa: IPOKApHOT |
unmeepayusi U - aHaau3 SyKapHuoT.
bobUUX maccueos W3narats
(«bigdata») TUIOTE3bI
CMPYKNYPHBIX 9BOJIIOLITMOHHOI'O
buonocuYecKux OaHHbIX. IIPOUCXOXKICHUA
Hanomexnonoeuu 6 BHPYCOB.
buonoeuu u MeouyuHe. OnuceiBath
Ilpoepammupyemvie MEXaHU3M
@yHrkyuu benkos. B3aUMO/ICUCTBUS
Cnocoowi docmasku BHpyCa M KIIETKH,
J1eKapcme. WH(EKIIMOHHBIH
JleMoHCTpALMH BUPYCHBIN MPOLIECC.
IToptper: . M. | XapakTepuso
NBaHOBCKU. BaTh
Tabmuiel M CXEMBbI: MEXaHU3MbI
«I'eneTnueckuii KO, BEPTUKAJIBHO
«Bupycs», 51 u



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
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«bakrepuodarmy». TOpU30HTAJIb
IIpakTuyeckas HOH Ilepeadu

padora BHUPYCOB;

«Cosznanue Mojenu | 3a0oneBaHUsA
BHUpYyCa» JKHUBOTHBIX u
pacTeHui,
BBI3bIBAEMbIE
BHUpYyCaMH.

HaspiBath BHpYyCHBIE
3a0o0seBaHus,
BCTpEYarOLIuecs y
YeJI0BEKa: TPUIIIL,
KJICILIEBOM
SHICPATHT

, Tenarur,

COVID-

19, CITN .
CobmroaTe  mpaBuiIa
MOBEJCHUS

B OKpYKaroleun
MPUPOAHON  cpene,
Mep TPOPUITAKTUKHI
pacnpocTpaHeHus
BUPYCHBIX
3a0oneBaHuil (B TOM
yucIie

BUY-undeximm)

Htoro yacoB 1o Teme 9

8 TeMa « KH3HeHHBII MUK KJIETKH»

8.1 JKusHenn 1 Kiterounsnii muk, PackpsiBaTh 8) mennoctu HayuHoro | https://resh.edu.ru —
Bl  LIMKJ €ro TMepHoabl | COZIEpIKaHKE [IO3HAHUS WHTEepaKkTHBHBIC YPOKH



https://resh.edu.ru/

PegepansHanTpabodasiporpamma—brtororma—10—t—+nracest{yraybaertbiit
KJIETKU perysus. TEPMHHOB u | 6) TPYJIOBOTO
Hurepdasa u MOHSITUH: BOCITUTAHUA: https://fipi.ru/otkrytyy-
MHUTO3. KJIIETOYHBIA LMK, bank _ -zadaniy-dlya-
OcobeHHOCTH uHTEpQasa. otsenki-
IIPOLIECCOB, HepelII/ICJISITb yestestvenn_onauchnoy- 3
MPOTEKAIOMHX B HepUOIBI gramotnostli - OTKpBITBIN
Oank 3ampanuit GUITN
untepdase. JKU3HEHHOTO  IIUKJIA _ .
oo ona I ; https://www.yaklass.ru/
A wiatdopma Sxmnace
KIIETKU K XapaKkTepu30BaTh
JEJICHHUIO. MPOTEKAOIINE B HUX
[IpecunTeTnyeckuii IIPOLECCHI
(MOCTMHUTOTHYECKHHA ),
CHHTETUYECKHI 5
MMOCTCUHTETUYECKU I
(MPEeMHUTOTUYECKHIA )
nepuoasl HHTEp(da3hI.
JdeMoHcTpannmn
Tabmuipl W CXEMBI:
«OKu3HeHHBIN LUK
KIeTKNY», «MuTo3»
8.2 Marpnanerii 2 Matpuunbiii cuares JHK — | PackpreiBaThb 5 N3UYECKOTO https://resh.edu.ru —
p P p
cunte3/IHK. peIUMKALWSL. CozlepIKaHue BOCTIUTAHHUS, HHTepakTHBHBIC YPOKU
XpOMOCOMBI [IpHHIMIIBI PEIUTUKALIH TEPMUHOB u | bopmuposanus o
JTHK: HOHSITHIL: KyJIbTypsl 310poBbs u | https:/fipi.ru/otkrytyy-
KOMIIJIEMEHTapHOCTb, peIUTHKALHS gMOHHOHam’HOFO —2?sl$1ki -zadaniy-dlya-
. JIaronoayYus: -
OJIYKOHCEPBAaTUBHBIN CAYIUIMKAIMA
OTTYKOHCEP (peny ) yestestvennonauchnoy-
CUHTE3, KOMIUIEMEHTapPHOCTh . .
gramotnostl - OTKpPBITHIN
;ZITI/IHapaHHeJILHOCTL. ) GaHK SaﬂaHI/Iﬁ OUTIU
CXaHHI3M aHTHIApaJLICIEHOCT https://www.yaklass.ru/
peTIMKanuu JHK. | b,

mwiatdopma Skiacce



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

PepepanbranTpabosan an.’pp(;aggv"c\%Mlev‘.unurwﬂ. 101 “f[ﬁf{o-ln(())’;gfl’v‘?é};agxla httos//resh.edury —
CTpoeHHe XpOMOCOM. Tenomepa, VIHTEpaKTUBHbIE YPOKH
Tenomepsl 51 peIUIMKALMOHHAs .
TejIoMepasa. BUJIKA, XpOMOCOMA, bhttE s://flpl.ru/(()jtkr.yty(}/l-
XpOMOCOMHEBII HAOOP XPOMOCOMHBII %} Ki- ~zadanty-clya-
KJIETKM — KapHUOTHII. HaOOp, HYKJIEOCOMBI, yestestvennonauchnoy-
Jurmion iHbIdA U CECTPUHCKHE gramotnosti - OTKpBITEI
raruIOUIHbI  HAOOpBI XPOMATH/IBI, 6ank 3ananuii U
XpoMOCOM. HEHTpomepa, https://www.yaklass.ru/
I"'oMosiorU4HEIE KapHuoOTHII, nﬂaT(bopMa SJxiace
xpomocomsl.  IlonoBeie rarjaoOuHbII 5
XPOMOCOMBI. JTUTIIOUIHBIA  Ha0OD
JdemMoHCcTpauuu XpOMOCOM,

Tabmuipl W CXEMBI: TOMOJIOTUYHBIC
«Ku3HeHHBIN LMK XPOMOCOMBI,
KJIETKNY, «CTtpoeHue MIOJIOBBIE
XPOMOCOMY, XPOMOCOMBI.
«Permmkanus JTHK». XapakTepHu3oBaTh
Oo0opynoBanmue: CTpPOEHHE
CBETOBOM MHUKPOCKOIT; XpOMOCOM,
MUKpOIpenaparhbl: KapUOTHUTIOB
«MwuTO3 B KJI€TKax OpraHu3MOB.
KOpEILIKa JIyKa». Hepeuncnsare
JlaGopaTtopnas padora HPUHITATIBT

«3yyenune
XpOMOCOM Ha
TOTOBBIX
MUKpOIIpenaparax»

perumkanuu JTHK
M JaBaTb UM
CoJIepXKaTeIbHYIO
XapaKTePUCTHUKY.
OnuceiBath
MEXaHU3M
peTTuKaIH



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

PepepansHanTpabodamiporpamma—-brtororita—10—1 'r(fﬁ_IK')i {yraybreHHbiit
CxemaTu4ecku
n300paxkarthb
CTPOCHHE
MeTadazHoOH
XPOMOCOMBL.
Paznmuuath
XPOMOCOMBI
Ha MHKpOIIpenaparax
uMUKpodoTorpadusx
8.3 Henenune 2 Jenenne  KIETKH  — PackpbiBaTh 8) umennoctu HayuHoro | https://resh.edu.ru —
KJICTKH — MuT03. CTaguu MUTO3a U coJiep)KaHue ITO3HAHMS HuTepakTUBHBIE YPOKU
MUTO3 NPOUCXOMSIIME B HUX TEPMUHOB 51 6) TpyAOBOTO
IPOLECCHL. Ty MOHATHI: MHTO3, BOCITUTAHUS: https://fipi.ru/otkrytyy-
wmurosa. Kapuokumes u npodaza, 8) meHHocTH HayuHoro | bank _ -zadaniy-dlya-
IIUTOKHUHE3. Metadasa, TTOSHAHNA otsenki-
BHONOIHHeCKOe anadhaza 6) TPYIOBOTO yestestvenn_onauchnoy- )
’ BOCIIUTAHUS: gramotnostl - OTKpPBITHIA
3HAYCHHE MHUTO3a. Tenodasa, 6anK saxanmii GUTTH
JemMoHcTpanun KapuOKHHES, https://www.yaklass.ru/
Tabmuubl M CXeMbl: [UTOKUHES, mardopma Skaace
«Ku3HeHHBIN UK | BEPETCHO https://resh.edu.ru —
KJIETKI, «CtpoeHue ACICHM, HNHTepakTUBHBIE YPOKHU
XPOMOCOMY, MetadaszHas
«Pemnuxanus JTHK», | TUIacTHHKa, https://fipi.ru/otkrytyy-
«MUTO3». Oopo3a JAeaeHus. bank -zadaniy-dlya-
Oo0opynoBanue: [TepeuncasaTs otsenki-
CBETOBOI MHKPOCKOIT, [I0CJIE0BATEN yeSteswenn_OnaUChnOY'
MHKPOTIPETapaTh: BHOCTb CTaHI gramotnostl - OTKPBITBIA
«MwuTO3 B KJIETKaX MHTO32 u banx sananmit CUITH
https://www.yaklass.ru/
KOpCIIIKa TyKa». OTHCBIBATE miardopma Sxiace
JlabopaTopnas padora HPOUCXOJANINE  Ha



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
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1 1
L L
«HaOmonenne wmuro3a B

KJIETKax
KOHYMKA KOpEIIKa
dyka (Ha TOTOBBIX
MUKpOIIpenaparax)»

KAGCECH YT AYyOACHHDBHA

HUX MPOIIECCHI.
CpaBHUBaTh
0COOEHHOCTH
MPOTEKAHUS
MHTO3a B
pacTUTENBHBIX U
JKMBOTHBIX
KJIETKaX.
OOBSICHATD
OMOJIOTHYECKHU
7| CMBICHI
MHTO3A.
Paznmuyate  craguu
MHTO3a

Ha MUKpoOIpenaparax
51

MUKpOhoTOorpadusix
8.4 Perymsuus Perynsanus MUTOTHYecKkoro | PackphiBarth 8) nennoctu HayuHoro | https://resh.edu.ru —
KU3HEHHOT MK COJIEpIKAHUE TIO3HAHUS WHTepakTHBHBIE YPOKH
0 UKJIa KJIETKH. TEPMUHOB u 6) TPyIOBOTO o
KIIETOK TIporpaMmupyemas TTOHSITHIA: BOCIIMTAHHS: https://fipi.ru/otkrytyy-
bank -zadaniy-dlya-
KJIeTO4YHass THoOenp  — alIoITos, otsenki-
AromTos. mpoMuepats, yestestvennonauchnoy-
Knerounoe APpeperImporK gramotnosti - OTKpBITHII
aapo, iy Gank sazanmii GUIIN
XpPOMOCOMEI, XapaKTepsosa https://www.yaklass.ru/
(yHKIHOHATBH Tb  peryJialimo mnatdopma Skace
as TEHOMHKA. MHTOTHYECKOT
Mexanuszmbi 0 HHUKIIa
npoaugepayuu, KJICTKH.

OOBACHATH



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

¢C/_"|,cpa/"bnqﬁ ﬁasu"iaﬂ ""‘""'h"v"\a biroaorta—10—1i~kaacesot "i'fi' e HHbiA
qbqqgepeﬂuupoeku Gnonomqe&n
cmapeHus u  eubenu 51 CMBICTT
KJlemoK. «ugpposas 3anporpaMMup
Kiemxay — OBaHHOH
ououngopmamuueckue KJICTOYHOM
Mooenu rudenun -
@yHKYUOHUPOBAHUS anonTo3sa.
K1emxu. YcranaBiuBaTh
JleMoHCTpauu B3aHMOCBSI3b
Tabauupl u CXEMBI: MEKY
«Kn3HeHHBIN UK roMeOCTa30M
KIJIETKUY, «Ctpoenue KIETOK M  HX
XPOMOCOMY, TUOCIIBIO
«Penmmkanusa JITHK»,
«Muro3sy»
Htoro yacos mo teme 6

9 Tema «CTPOEHUE U ®YHKIUN OPT"AHU3MOB»




Domamrmano tine O o a0 | ., EP-TPP= 1N_1 - M NPT~ - S TETI T )
wYyoacpyasicnan avuaan T T aimviivia DvioJToTvia. 11U 1 RJTACUDI UIPAN A ZAA=1nlnl"114]
9.1 Opranms™ kak |1 Buomoriucckoe Pacpri}éaﬁ; 7) skosoruueckoe | https://resh.edu.ru —
eIMHOeIIeTI0e pa3HooOpasue cozlepIKaHue BOCITUTAHUE WHTEpaKTHBHBIC YPOKH
OPraHU3MOB. TePMUHOB U 5) bu3nIecKoro o
OXHOK/TETOYHbI . BOCITUTAHMUS, https.//flpl.ru/otkrytyy-
o TIOHATHH.  OPTaHMSM, | hopvupoBaHus bank -zadaniy-dlya-
’ OpraH, OpraHesJibl, | KyJbTyphl 310pOBbs u | Otsenki-
KOTOHHATIBHEIC, CHCTEMa  OpraHoB, | 9MOLHOHAIBHOIO yestestvennonauchnoy-
MHOTOKJIETOTHBIC anmapar Oyaronoyyus: gramotnosti - OTKpBITHI
OpraHu3Mbl. @yHKHI/I(’)HanLHa;I Oauk 3aganuii ®UITA
Oco0eHHOCTH CTPOCHUS U CHCTeMa https://www.yaklass.ru/
2
KHU3HEICATEIbHOCTH margopma Skmacc
a romeocras. hit (_1/)/ P h.ed
OJHOKJICTOYHBIX TepeurcisTs ps://resnh.edu.ru —
opranu3moB. bakrepuu, or i VHTepakTHBHBIE YPOKHU
PYKTYPHO
apXxew, OIHOKJIETOYHBIE .
rpHObL (yHKIIMOHATIBLHBIE https://fipi.ru/otkrytyy-
, -
4acTH bank -zadaniy-dlya-
OJTHOKJICTOYHBIC ac otsenki y-daly
HOKJICTOYHBIX -
BOZOpOCIH, apyrue | OMIORIELOTHL, estestvennonauchnoy-
HpOTHCTEL KOJIOHUAJIbHBIX, y ; y
: ramotnosti - OTKpBITHII
MHOTOKJIETOYHBI 9
Kononuanbrbie . ; Gank 3amanmit GUITN
OpraHu3Mbl. B3auMocBssh https://www.yaklass.ru/
N MHOTOTKaHEBBIX
4acTe MHOT'OKJIETOYHOI'O miardopma Sxnace
OpraHu3Mma. TkaHwu, ;)(praHHBMOB'
Opraibl W  CHCTEMBI apaKTepus
opranoB. OpraHusm Kak OBag’
enuHoe 1enoe.l'omeocras. OCOLCHHOCT
U CTPOCHHS
JleMoOHCTpanuu
u
TaObmumpl ©  CXEMBI:
KHU3HEESTE
«OIHOKIIETOYHEIE
JBHOCTH
BOJIOPOCIIHY,
OJTHOKJIETOY
«MHOTOKJIETOYHbIE
HBIX
BOJIOPOCIIHY,

OpTraHnu3MOB



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

€AePAAPHAATPSOO0HEA Y OAEHHBIA
«bakrepumny, :
«IIpocreimuey, KOJIOHUAJIbHBIX,
«Opranbl  IBETKOBBIX MHOTOKJICTOYHBI
pactenuit», «Cucremsl X u
OpraHOB TO3BOHOYHBIX MHOTOTKaHEBBIX
KUBOTHBIXY, OpraHU3MOB.
«BHyTpeHHee CTpOEHHUE CpaBHuBaTh
HACEKOMBIX). MEXAY
O0OopyaoBanu cobot
€. CBETOBOI OHOKJICTOH
MHKPOCKOIT, HBIC,
MHUKpOIIpenapa KOJIOHUAJTbH
TEL bIC,
OJTHOKTETOUHBIX MHOTOKJICTOYHEI
OPraHu3MOB;  JKMBBIE © u
SK3EMILISPBI MHOTOTKaHEBbIE
KOMHATHBIX PACTEHHIA; OpraHu3Mbl
repbapuu pacteHui
pa3HbIX OT[IENIOB;

i 1N 1
vin., TU— 1

BJIA’KHBIC ITpETIapaThbl
JKHUBOTHBIX

KAacest{y




Do i AN A N AN nana PP 1N NPT ETETIT
9.2 | Txanu pacTeRud R A e e e R A sxonormueckoe | https:/resh.edu.ru —
paCTUTEIBHBIX  TKAHEU: COCPKAHUC BOCIIUTAHUC HnTepakTUBHBIE YPOKU
oOpa3oBartesnbHas, TEPMHHOB u
HOKPOBHAs, IPOBOISAIIA, HOHATHI: TKaHb, https://fipi.ru/otkrytyy-
OCHOBHa, SMUIEPMHUC, bank -zadaniy-dlya-
MeXaHUYEeCKasl. npobka,  KOpka, otsenki-
Oco6eHHOCTH 1y, JIpeBecHHa, yestestvenn_onauchnoy- .
. gramotnostl - OTKpPBITHIN
cTpoeHus, (QYHKUUN U JIPEBECUHHBIE 6anK saanmit GUIN
PacIoJIOKEHUATKAHEN B BOJIOKHA, TyOsIHBIC https:/Avww.vaklass.ru/
OpraHax pacTeHUM. BOJIOKHA, COCY/IbI, atdopma Sknace
JleMoHCTpauMu KaMCHUCTEHIC
TaOIuUIBI U CXEMBI: KIIETKHU.
«TkaHu pacTeHHI», XapakTepHu3oBaTh
«Oprasbl IIBETKOBBIX TUIIBI PACTUTEIBHBIX
pacTeHuiny, TKaHEM:
«KopHeBbie oOpa3oBaTesbHasi,
CUCTEMBI», MMOKPOBHAS,
«Ctpoenue cteds», MPOBOJAILAS,
«CTpoeHHne JHMCTOBOM OCHOBHa,
TUTACTUHKIY. MEXaHUYEeCKas;
Oo0opynoBanmue: MEePEUUCIIATD
JKUBBIE  DK3EMILISPHI 0COOEHHOCTH ux
KOMHATHBIX PaCTECHUH; CTPOEHUS u
CBETOBOM BBITIOJTHSIEMbBIE
MHKPOCKOIT; 2SIV
MUKpOTIpenaparhl TKaHEeH.
JlaGopaTtopnas padora
«3yuenne TKaHEeu
pacTeHUIN»
9.3 Tkauu TkaHu >KUBOTHBIX H PackpsiBaTh 5) bu3HIECcKOro https://resh.edu.ru —
YKUBOTHBIX YeJIOBEKa. Turmet coJiep)KaHue BOCIIUTAHHSI, HuTepakTUBHBIE YPOKU



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/

PeaepansHanTpabodariporpamma—brtonoris,—10—t—+wracest{yraybaertbiit
n4eIoBeKa JKHBOTHBIX TKaHEH: TEPMHUHOB u hopmupoBaHUs

SMUTEINAbHAS, MOHSITHIA: KyJbTypbl 310poBbst U | https://fipi.ru/otkrytyy-

COEIUHHTEIIbHAS, SMUTENN, CEKPET, SMOLHMOHAIBHOTO bank _ -zadaniy-dlya-

MBIIIICYHAS, HEpBHAs. MBIIICYHBIE Onaromoyusi: otsenki-

OcoOeHHOCTH CTPOEHUS, BOJIOKHA, HEHPOH, yestestvenn_onauchnoy- .

bymKIHiT - HEHpOrH. gramotnosti - OTKDBITHIA

pPacroJIOKeHUsI TKaHEH B XapaktepuszoBaTh Oank sanannii GUITHA
https://www.yaklass.ru/

opraHax TKaHU JKUBOTHBIX H nmardopma SMinace

KHBOTHBIX 1 HCIIOBCKA. HcoBeKa. 7) skosnorndeckoe | https://resh.edu.ru —

AemoncTpanun SUHTEMAIBEHA, BOCIIMTAHHE VHTepaKTUBHEIE YPOKH

Tabmuiet 1 cxembl: «TkaHM |  coeqUHUTENBHAS,

JKUBOTHBIXY, «Ckener | MbllieyHasi, HEpBHas, https://fipi.ru/otkrytyy-

YEJIOBEKaY, NEPEUUCIIAT bank -zadaniy-dlya-

«[InmeBapureabHas 0COOEHHOCTH ux otsenki-

cucTeMay, CTpOCHHUS u yestestvennonauchnoy-

«KpoBeHocHas cuctemay, BBITTOJTHSIEMBIE gramotnosti - OTKpBITHIi

«JIpIXaTenpHast DyHKLHIK Oank 3aganuit ®UITN

cucrema», «HepBHas https://www.yaklass.ru/

cucrema», «Koxa», natdopma Skmace

«MpImeuHas

CHCTEMAY.

Oo6opynoBanme:

CBETOBOM MHUKPOCKOIT;

MHUKpOIIpenaparsl TKaHeu.

JlabopaTopnas padora

«M3yuenne TKaHen

JKUBOTHBIX)

Oprassr. PackpsiBaTh 5) bu3HIECcKOro https://resh.edu.ru —

BereratuBHble U coziepKaHme BOCIUTAHUS, WNHTepakTUBHBIE YPOKHU

(dhopmMupoBaHust



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/

Do o A
YCTATPYatonan| pJa

o4an

| Cigmemmnei,n 1N 1
DvioJTOTVviAa., 10U L

Aporpamma KAaeeo{yrAyEAEHHbI —
OpraHoB TeHEePaTUBHBIC TEPMUHOB u KyJIbTyphl 310poBbst 1 | https://fipi.ru/otkrytyy-
OpTraHbl PaCTCHUIA. HOHSTHI:  Opras, SMOLIMOHAIBHOTO bank -zadaniy-dlya-
Opransl u CHCTEMBI | KOPCHb, moOer, Onaromnoyyus: otsenki-
OpraHoOB I[BETOK, o, 7) 9KOJIOTHYECKOE yestestvenn.onauchnoy-
JKUBOTHBIX " cems, HOMOBEIE BOCIIUTaHUE gramotnostl - OTKpBITHII
4eJIOBEeKa. JKeNesbl, TI0JIOBbIE Gartk 3anaruii U
OYHKLUUH OPraHoB IpOTOKH, https://www.yaklass.ru/
¥ CHCTEM OPraHoOB. KOITJISTHBHbIE nuiardopma Aknace
JleMoHCTpAHHI OpraHbL,  CHCTEMBI https://resh.edu.ru —
. ’ HHTepakTUBHBIE YPOKHU
Tabmuipl U CXEMbI: OpTaHOoB.
«OpraHI’i HBETKOBIX XapaKTepu30BaTh https:/fipi.ru/otkrytyy-
pacTCHUN, BET€TAaTHUBHBIC u bank -zadaniy-dlya-
«Kopuesblie reHepaTUBHbIE otsenki-
CUCTEMBIDY, OpraHbl  pacTEHHUH, yestestvennonauchnoy-
«Crpoenmue credis», COMAaTHYECKHE u gramotnosti - OTKpBITHIA
«CtpoeHue JIUCTOBOM | DETyISATOPHBIC Oank 3ananuit ®UIN
IJTACTUHKH, OpraHbl JKHBOTHBIX; https://www.yaklass.ru/
«CKeleT 4eioBeKay, IePEUUCIIATH nutatdopma Axnace
«IInmeBapurenbHas 0COOEHHOCTH nx
CHCTEMaY, CTPOCHHS u
«KpoBeHocHas cucremay, BBINIOJIHAEMBIE
«JIpIxaTeNnpHas CUCTEMAY, GyHKIMA.
«BpienurensHas YcranaBiMBaTh
CUCTEMAY, «Hepsnas B3aMMOCBSI3H  MCKITY
CHCTEMaY, CTPOCHHEM OpraHOB
«DHIOKpHUHHAS U UX QYHKIUSIMH.
CHUCTEMAY. Pasnuuats
Oobopynosanue: BUJIbl  TKaHEW,
JKUBBIE  DK3EMILISPHI OpraHbl u
KOMHATHBIX PACTEHHIA; CHUCTEMBI

repbapuu

OpraHoB, B TOM



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

1

| Ciam e, 1N
IMpUTpamivig,” | DvivJTtotvia, 10U 1

KAaccht

Y OAEHHBIA

pacTeHUU pa3HbIX OT/AEJOB; | YHCIIE
CKEJIEThI YyeloBeKa,  Ha
IIO3BOHOYHBIX, MUKpoIIpenapar
KOJLUICKINH ax, BJIQXKHBIX
0€CI03BOHOYHBIX npenaparax,
JKUBOTHBIX; BJIQJKHBIE repbapusx U
opemnaparbl  JKUBOTHBIX, MHKpO(l)OTorpa
CKeJIeT busix,
YyeJI0BEKa. Ta0IuIAaXx,
JlaGopaTtopnas pa6ora MOJIETISAX u
«3yuenune MyJIKax
OpraHoB
LIBETKOBOT'O
pacTeHus»
95 | Om Ornopa Tena opraHu3MOB. PackpbiBath 5) (bu3HYECKOro https://resh.edu.ru —
op Kapxkac pacTeHui. coJiep)KaHue BOCIIMTaHUS, HHTepakTUBHBIE YPOKH
amu Ckenetsl TEPMUHOB u | bopmupoBaHus
1B OJIHOKJIETOYHBIX u NOHATH:  omnopHble | KYABTYPBI 310poBba u | hittps://fipi.ru/otkrytyy-
— MHOTOKIIETOIHEIX crcTeMsl, 06oouky | 2MOIMOHATBHOIO bank _ -zadaniy-dlya-
cH KUBOTHELX. KTeTkH, (UG, OJaronomyvus: otsenki-
He HapyHBI W BHYTpeHHHiT | Kapkac, —HapysHbiii 7) JKOJIOTHYECKOE yestestvenn.onauchnoy- }
. | BOCIIMTaHUE gramotnostl - OTKpPBITHIN
op CKCJIET. CKeNeT (XUTUHOBBIN 6atk sanauii GUITI
ra Crpoehue W THIBL | nokpoB), https://www.yaklass.ru/
u3 COEJIMHEHUS KOCTEH. THAPOCTATHYCCKHI mnardopma Sace
Ma Hlevoncrpanu CKEJIET, BHYTPEHHHUI https://resh.edu.ru —
Tabmuupr #  cxemsr: CKEJICT, KOCTH HHTepakTUBHBIE YPOKHU
«Ctpoenue crebdisy, (JUIMHHBIE,

«CTpoeHue IHMCTOBOM
IUTACTHUHKW», «CKeneT
YEJIOBEKAY.

KOPOTKHE, TIJIOCKHUE),
COCOUHEHHUS KOCTEH,
HEIOIBHYKHEIE

https://fipi.ru/otkrytyy-
bank -zadaniy-dlya-
otsenki-



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
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" " "OGopynoBanue: wesl), yestestvennonauchnoy-
CKEJIETHI OJTYTTOIBHYKHBIC, gramotnosti - OTKpBITHIi
IIO3BOHOYHBIX; MOJBUKHBIC Oank 3ananunii U

BIIQXKHBIE IIpenaparsl
JKUBOTHBIX;  CKEJET
YEJIOBEKa,;

PaKOBUHBI
MOJIITFOCKOB;
KOJUIEKLIIUH
HACEKOMBIX,
UTJIOKOKUX

(cycraBbl), OTHENbBI
cKelera
MMO3BOHOYHBIX
JKUBOTHBIX: YepeTl,
0CEBOU CKeJeT
(TT0O3BOHOYHHK,
rpyaHas KJIETKA,
xopJa), nosica
KOHEYHOCTECH,
CBOOO/IHBIE
KOHEYHOCTH.
OnuckIBaTh
HapyKHbIN u
BHYTPEHHUU
CKEJIEThI
JKUBOTHBIX,
CTPOCHHE U THIIBI
COETMHEHUS
KOCTEH.
YcTaHaBIMBaTh
B3aUMOCBSI3H
MEXITY

CTPOCHHEM
OTIOPHBIX CHUCTEM

U UX

byHKIUSIMU B
OpraHu3Me.
CpaBHUBATh CTPOECHHE

https://www.yaklass.ru/
miaTdopma SAxiacc



https://www.yaklass.ru/

PepepansHanTpabodasiporpamma—-brtonorima—10—t—+racest{yraybaertbiit
OTIOPHBIX CUCTEM
PaCTEHUI U )KUBOTHBIX
JIB 1 JIBMJKEHHE OPraHH3MOB. PackpbIBaTh 5) bu3nIecKoro https://resh.edu.ru —
- JIBIKEHHe coJiepiKaHne BOCIIUTAHMS, WNHTepakTUBHBIE YPOKHU
€H OJTHOKJIETOYHBIX TEPMUHOB u | bopmupoBanus
e OpraHH3MOB: NOHATHIA: BUsKkeHue, | KYABTYDBI 310pOBbs U https://fipi.ru/otkrytyy-
op aMEGOMTHO®, BHTATEIHHBIE 3MOIMOHAIBLHOTO bank _ -zadaniy-dlya-
ran KT'YTUKOBOE, PECHHUYHOE. OpraHesubl, Garomomryms: otsenki-
yestestvennonauchnoy-
3 ApiokeHne JIBIDKCHHC gramotnosti - OTKpBITHIi
MO MHOTOKJIETOYHBIX MPOCTEUIINX 6anK saxanmii GUTTH
B pacTeHuii: TPOMHU3MBI H (amEbouHoeE, https://www.yaklass.ru/
HAaCTHUU. KT'yTHKOBOC, wiatdopma Sxmace
JIBrkeHue PECHUYHOE),
MHOTOKJIETOYHBIX JBIKEHUE PACTCHUM
JKUBOTHBIX U 4YEJIOBEKa: (TpPONU3MBI, HACTUH),
MBIIICYHAA cucrema. MBIIICYHBIC CUCTECMBbI
Pedrnexc. CkeneTHbie (COKpaTHTENbHbIE
MBIIIIBIA UX paboTa. BOJIOKOHIIA, KO>KHO-
JleMoHCTpalUH MYCKYJIbHBIN
Tabaumbl W CXEMBI: MEIIOK, CKeJIeTHas
«OTHOKJIETOUHBIE MyCKyJaTypa),
BOZIOPOCIINY, CKEJIeTHasl ~ MBIIIIA
«IIpocrenmmer, (MBILIEYHOE
«Crtpoenue BOJIOKHO,
MBILILBD, MuoGuOpULIa),
«MBpleuHas BBICIIINE
CHUCTEMAY JBUTATETLHBIC
LIEHTPBI, pabota
MBIIIIIT
(mBUTATENMBHAS,
coMaTuyeckas),



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

PY~P h/

-

[ s e
pUTpaiviivia | DviuJTU

o PP PPN T
RJTACCDI Ty UJTC vl

MBIIIICUHOC
YTOMJICHHUE.
XapakrepusoBar
b BU/IBI
JIBYOKCHUS
OJTHOKJICTOYHBIX
u
MHOT'OKJICTOUHEI
XOPTraHU3MOB.
OnuceiBaTh
CKEIJICTHBIC
MBIIIIBI M KX
pabory.
YcranaBauBaTh
B3aHMOCBSI3b
MEXKTY
CTPOEHUEM
OINOPHBIX CUCTEM
n

JABUXCHUSIMU
OpraHu3MOB
9.7 [Muranue [MuTanue OpraHU3MOB. PackpbiBaTh 7) skosoruueckoe | https://resh.edu.ru —
OpraHH3MOB [TornomeHue  BOJBI, COJIEpIKAHUE BOCIIUTaHUE HHTepakTHBHBIC YPOKU
YIJIEKUCIIOTO Tra3a | TEPMUHOB u |5 ¢usnyeckoro o
MUHEpAIbHbBIX NoOHATHiI: mHTaHWe, | BOCTHTAHMS, https://fipi.ru/otkrytyy-
BEIECTB PACTECHUSIMH. NHILEBAPEHHE, (opmuposanns bank -zadaniy-dlya-
[MuTanue )KUBOTHBIX. MUIIEBAPUTEbHBIC KYJIBTYEl 3710POBBS M | Otsenki-
MOITHOHATBHOTO yestestvennonauchnoy-
Buyrpunonocrroe " BAKYOJIH, KiedHa OIaromnoydus: gramotnosti - OTKpBITHIi
BHYTPHIJICTOUHOC TONIOCTS, 6ank 3ananuii OUITN
nmuiesapenne.  [InTanue | mimesaputenbHas https://www.yaklass.ru/

IIO3BOHOYHBIX )XUBOTHBIX.

matdhopma Skiace



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

[ s e
Ipbl paviivia | DVIUJTU

TICIIBI
MUIIEBAPUTEIBHOIO
TpaKxTa.
[InmeBapurensHbIe
HKEJIE3BI.
[TumeBapuTenbHas
cucrema 4eJl0BeKa.
JleMoHCTpanun
Talnuibl U cXeMbl:

«KHImeuyHonoa0CTHEISY,
«ITumeBaputenbHas
CUCTEMAY, «Cxema
MUTAHUSL PACTCHUIN.
OO6opynoBaHme: )KUBbIC
AK3EMIUISIPHIKOMHATHBIX
pacTeHui;

o0opy0oBaHue JUISL
JEMOHCTpALMH
[IOYBEHHOT'O u
BO3JyLIHOIO  ITUTaHUsA
pacTeHul,

pacuienieHus Kpaxmasia
u OenKoB
noJ aAelicTeueM GepMEHTOB

KAacehH{yrAyEAeHHbHA
TpyOKa,
[MUILCB

apurTen

bHBIN

TPaxT,

MUIIEB

apuren

bHBIC

Keses

BI,

MIUIIEB

apuren

bHBIC

COKH.
XapakTeprus3oBaTh
MUTaHHE
JKUBOTHBIX;
BHYTPUIIOJIOCTHOE U
BHYTPHUKJIETOUHOE
MULIEBAPEHUE.
Paznuuate Ha
HN300paKEHUSIX
(cxemax, Tabiuiax,
MYJISKaX)  OTAEIbI
MUIIEBAPUTEIBLHOTO
TpakTa u
MUIIEBAPUTENBHYIO
CHUCTEMY 4YeJOBEKa.
YcranaBiuBaTh
B3aUMOCBSI3H
MEXIYy CTPOEHUEM

https://resh.edu.ru —
HHTepakTUBHBIE YPOKHU

https:/fipi.ru/otkrytyy-
bank -zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti - OTKpPBITHII
Oauk 3aganuii ®UITA
https://www.yaklass.ru/
maTdopma SAxiacc



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

PepepansHanTpabodasiporpamma—brtonorma—10—t—+races{yraybaertbiit
OpraHoB
MUIIEBaApPEHUS
JlpIxanue 2 JlpixaHue OpraHu3MOB. PackpwiBath 7) skostoruueckoe | https://resh.edu.ru —
OpraHu3MOB Jpixanue  pacTeHui. coJiepKaHue BOCIIMTaHHE HHTepakTUBHBIE YPOKU
JIpIxaHue KHUBOTHBIX. TEPMHUHOB u |5 (usugeckoro
Juddysus rasos uepes MOHATHIA:  jibIXaHue, | BOCIATAHUS, https://fipi.ru/otkr_vtvv-
MIOBEPXHOCTh  KJIETKH. mudbysusa, xoxmoe | POPMUPOBAHHA bank -zadaniy-dlya-
Koxnoe npixanue. JIbIXaHWE,  OpTaHbl KyJBTYpEI 310poBbst 1 | Otsenki-

JlbIXaTebHAs NTBIXAHIA, 3MOIMOHAJIBLHOI'O yestestvenn.onauchnoy- }
nosepxrocTs, JKabeproe BIXATE/bHbIC 0J1aronoyausi: gramotnostl - OTKPBITHIN
i Oank 3amannii OUITN

u  JEroYyHoe JIbIXaHUE. JIBVOKCHUS, https:/Aww.vaklass.ru/

JlpIxaHue 1MO3BOHOYHBIX JIbIXaTeIbHbBIN LEHTP, mardhopma Sxrace
J)KUBOTHBIX M YEJIOBEKA. N€royHbie  00BEMBI, https://resh.edu.ru —
OBOJTIOLIMOHHOE J)KU3HEHHasi EMKOCTh NHTepakTUBHBIE YPOKH
YCIOXKHEHUE  CTPOEHUS JETKUX.

JIETKUX IMO3BOHOYHBIX XapakTepru3oBaTh https://fipi.ru/otkrytyy-
JKHBOTHBIX. JIbIXaHUE bank -zadaniy-dlya-
JbIxarenbHas cucTeMa | PAaCTCHMI; otsenki-

YeJoBeKa. JIBIXaHUE yestestvennonauchnoy-
Mexann3M BEHTHIISIIUU SKHBOTHBIX " gramotnosti - OTKpBITHIi
JAErKUX y  OTAI  H YelToBeKa. 0ank 3amanuii ®UITN
MIIEKOTTHTAIOIIHX. OmuCHIBATS https://www.yaklass.ru/
Perynsuus JIBIXAHUS. IBOJTFOITHOHHOE niatdopma xmace
JIpixaTenbHble 00bEMBI. YCIIO)KHEHNE

JleMOHCTpaLUK CTPOEHUS JIETKUX

Tabmuipl U CXEMBI: II03BOHOTHBIX

«JlprxaTenbHas JKABOTHBIX.

cHucTeEMaY. Paznuuate Ha

O6opynoBanmue: HN300paKCHUSX

o0opyaoBaHue (cxemax, TabyHIax,

s MYyJIshKax)



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

PepepansHanTpabodasiporpamma—brtonoria—10—t—+racest{yraybaertbiit
JEMOHCTpALUH JIBIXaTEIbHYIO
OTIBITOB CHUCTEMY YeJIOBEeKa.
110 U3MEPEHMIO )KU3HEHHON | OnuckiBaTh
EMKOCTH MEXaHU3M
JIETKUX, MEXaHU3Ma BCHTHUJIAILIMH
JIBIXaTEIbHBIX NETKUX y MTUL U
- MJICKOTTHTAIOIINX
. YCTaHaBIUBATh
B3aUMOCBSI3H
MEXTY
CTPOCHHEM
OpraHoB
JIBIXaHUS H WX
byHKIMSIMEI B
opraHuszme
Tpaucnopt 2 TpaHcropT BeecTB y PackpbiBaTh 7) skosioruueckoe | https://resh.edu.ru —
BEILIECTB Y OpPraHUu3MOB. coziepKaHue BOCIIMTaHHE HHTepakTHBHBIC YPOKU
OpPraHu3MOB TpancnopTHbIE TEPMUHOB u 5) ¢usngeckoro
CHCTEMbl  PACTEeHHil. OHSTTHL: BOCITUTaHHUSI, https://fipi.ru/otkrytyy-
Tpancnopr BemecTs y TpaHCIIopT (bopmupoBaHus bank _ -zadaniy-dlya-
SKHBOTHBIX. BEIIIECTB, KyJIBTYpbI 310pOBbsi H | Otsenki-
Kposenocuas TpaHCTIOpT y 3MOI_II/IOHaJ'ILHO'FO yestestvenn_onauchnoy- }
CHCTEMa H €8 OPIaHSL pacTesmii, OJ1aromnoyuus: gramotnosti - OTKPBITHIA
Oank 3aganuit U
Kposenocras cucrema KpOBCHOCHA https://www.yaklass.ru/
TIO3BOHOTHEIX cucrema mnardopma Skace
JKUBOTHBIX U YEIIOBEKA. JKUBOTHBIX, KPOBb, https://resh.edu.ru —
Cepaue, naasMma, HHTepakTUBHBIE YPOKHU
KPOBEHOCHBIE COCYIBI 1 (dbopMeHHBIC
KpPOBb. Kpyru DJIEMEHTBI, https://fipi.ru/otkrytyy-
KPOBOOOpAIIIEHHS. KPOBOOGpALLCHHE, bank _ -zadaniy-dlya-
DBOIOIMOHHBIE KpyTH otsenki-



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
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ImpuUTpaviivia

YCIIO)KHEHUS CTPOEHUS
KPOBEHOCHOH CHCTEMBbI
MO3BOHOYHBIX
JKUBOTHBIX.

Pa6ora cepmma wu eé
peryJsuus.
JleMoHCTpanuu
:Tabnuupl U CcXeMbl
«Opranbl 1IBETKOBBIX
pacTeHui,

«KopHeBbie

CHUCTEMBI»,

«Ctpoenue crediisy,
«Ctpoenue JIMCTOBOM
IUTACTUHKW,
«KpoBeHocHas cuctemay,
«KpoBeHocHBIE CHUCTEMBI
MO03BOHOYHBIX)KUBOTHBIX»

KpOBOOOpaIIeHH

s, CepACUHBII
UKL,
numdooOparieH
ue, numada,
muMdaTudeckue
COCY/IBI,
muMdarndeckue
Y3IIBL,

BHYTPEHHSA

cpena

OpraHusma.
XapakTepu3oBarthb
TPAHCIIOPT
BEIIIECTB y
pacTeHuit u
0€CT03BOHOYHBIX
JKUBOTHBIX.

OnuceiBaTh
KPOBEHOCHYIO
CUCTEMY
JKMBOTHBIX  H

YeJI0BeKa.
Paznuuate Ha
HN300paKEHUSIX
(cxemax, Tabnumax,
MYyJIsKax)
KPOBEHOCHYI0 U
TUM}aTHIECKyIO
CUCTEMY YeJIOBEKa.

yestestvennonauchnoy-
gramotnosti - OTKpPBITHII
Oauk 3aganuii ®UITU
https://www.yaklass.ru/
miaTdopma SAxiacc



https://www.yaklass.ru/

PepepansHanTpabodasiporpamma—brtonorma—10—t—+aacest{yraybaértbiit
CTaHaB
JIUBAThH
B3aUMOC
BSI3U
MEXTY
CTpOEHU
eM
OpraHoB
KpOBOOOpAIICHUS U UX
byHKIUIMU
B OPTaHU3Me
9.10 | Brix 1 Brinenenue y PackpbiBaTh 4) acternyeckoro | https://resh.edu.ru —
eJICH opraHu3MoB. BeiiencHue coJiepKaHue BOCIIUTaHUSA: HHTepakTUBHBIE YPOKH
ue 'y y pactenuil. Beiienenue y TEPMHHOB u
opra JKUBOTHBIX. [IOHATHHN: https:/fipi.ru/otkrytyy-
HU3M CokpaTuTeNnbHbIe BBIJIETIEHHE, bank -zadaniy-dlya-
OB BaKyOJIH. Oprassl Iy TTaIusl, otsenki-
BbiieeHus. OuibTpamys, | JHMCTONa, yestestvennonauchnoy- 5
Cekpemms W 0BpaTHOE COKpATHTENbHBIE gramotnosti - OTKPBITBIN
Oank 3aganuit U
BCACHIBAHIE Kax BAKYOIH, H3BHTBIC https://www.yaklass.ru/
MEXaHU3MBI paboTsI KaHaJIbLbI, nnardopma Sicnace
OpraHoB BBIJIEJIEHUS. 3BC314AaThIC
CBs3b TOJIOCTH TeJa C KIIETKH,
KPOBEHOCHOM u BBIIEIIUTEIIbHBI
BBIICIIUTEIILHOM e TpyOOUKH,
CHUCTEMaMHU. MaJIbLITATHEBEI
Brigenenue y COCybl, MOYKH,
MO3BOHOYHBIX KWBOTHBIX MOYCTOYHUK,
u  dejmoBeka.  Iloukwm. MOYEeBOH
Crpoenue u ITy3bIpPb,
(GYHKITMOHUPOBA He(pOH, Moya.



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

PepepansHanTpabodasiporpamma—-brtororia—10—t—+aacest{yraybaertbiit
HUe  HedpoHa. XapakTepu3oBaTh
Ob6pa3zoBanue nporecc
MOYH y BBIJICIICHUS y
YEJI0BEKa. pacTeHuit u
JleMoOHCTpaun YKUBOTHBIX.
Tabmuuel ¥ CXEMBI: Paznnuyats Ha
«BrigenurensHas M300paKEHUSIX
CHCTEMay (cxemax, Tabnuax,

MyJIsIKax)
BBIJICJIUTEIIbHY IO
CHCTEMY YeJIOBEeKa.

OnucelBaTh MEXaHU3M
(bYHKIIMOHUPOBAHUSA
He(ppOHa; MpoLecc
00pa30BaHUs MOYH.
VYcranas

JIUBaTh

B3aMMOC

BA3HU

MEXy

CTpPOEHU

eM

OpraHoB

BBIJIETIE

HUS U UX

byHKIH

MU

B OpTraHu3Me

3anmra y |2 ammTa y opraHusMoB. | PackpeiBaTh 3) JTyXOBHO- https://resh.edu.ru —
" BOCITUTAHUS:

y OJHOKJIETOYHBIX TECpMHUHOB



https://resh.edu.ru/
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OpraHU3MOB.
OakTepuili
MPOCTEUIIHNX.
3amura y
MHOT'OKJIETOYHBIX
pacTeHun. Kyrukyna.
CpencrBa macCUBHOM H
XMMHYECKOM  3aLIUTHI.
duroHIUAEL.

Jamura y
MHOT'OKJIETO

YHBIX

JKUBOTHBIX.

[TokpoBbl U

ux

MIPOU3BOHBIE.

3amuTa OpraHuszMa

oT 0ose3Heil.
NMMyHHas cuctema
yenoBeka. Kiierounslid u
T'yMOpabHBII
MMMYHUTET.
Bpoxnénnsiit "
npUOOPEeTEHHBIN
cnenupuIecKuii
MMMYHUTET.
KJIOHAJIbHO-
CEJIEKTUBHOTO
ummynurera (I1. Dpmux,
.M. bepner, C.
Tonerasa).

pbI
IUCTHI

Teopus

I

KAaccht

NPT~ ST
ryosrcanapivi

TTOHSATHIA: Karcya,
9HJIOCTIOpA, ITUCTA,
KyTHKYJIa,
cpeiacTBa
IMaCCUBHOM
3aIUTHI, CPEICTBA
XUMHYECKOU
3aIUThI, KOXKHBIC
MTOKPOBHI,
UMMYHHTET,
UMMYyHHASI
CHCTEMA, AHTUTEH,
AHTUTEIIO.
XapakTepru3oBaTh
BH/IbI 3QIIUTHI

Yy OJIHOKJICTOYHBIX
51
MHOT'OKJIETOYHBIX
OpPTaHU3MOB.
OmnwnceiBa

Thb

CTpOCHHE

KOYKHBIX
MTOKPOBOB

u Ux
MIPOU3BO/T

HBIX.

Pazmmuats Ha
HN300paKCHUSX
(cxemax, Tabnumax,
MYJISDKaX) OpraHsbl

https://fipi.ru/otkrytyy-

bank -zadaniy-dlya-
otsenki-
yestestvennonauchnoy-

gramotnosti - OTKpBITHIi
Oank 3agannii OUITU
https://www.yaklass.ru/
iatdopma SAxmace



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

PepepansHanTpabodasiparpamma—brtonorima—10—t—+racest{yraybrertbiit
BocnanuTeénpabie  OTBETHI AMMYHHOU
OPraHHU3MOB. CUCTEMBI YEJI0BEKA.
Ponp BPOXAEHHOTO | Y CTaHABINBATH
UMMYHUTCTA B3aHMMOCBSI3H
B Pa3BUTHU CHUCTEMHBIX | Mexmy
3a00JI€BaHUH. CTPOCHHEM

JeMoHCcTpauMu
Tabaunb! i CXEMBI:
«Koxay,

«Mmmynuter», «CtpoeHue
cTe0IY,

OpPTraHOB 3aIUTHI
U UX (QYHKIUIMU
B OpraHU3Me

«Ctpoenue JIMCTOBOM
[IJIACTUHKIY
Pasnpa Pa3ipakiuMoCTh u | PackpbiBath 2) https://resh.edu.ru —
JKAMOCT perysuus COJICpIKaHue NaTPUOTUYECKO | MHTepaKTUBHBIC YPOKU
b u y OpTaHH3MOB. TEPMUHOB u 'O BOCIIUTAHUA: e
peryis Paznpaxumocts TOHATHH: bg;tlg S-//fIDI-rg;C()j:(r:’in}/(}/I- a-
LA y pa3apaKuMOCTh, toerki y-aly
y OpraHu3MOB OJIHOKJIETOYHBIX peryJsinus, yestestvennonauchnoy-
OpTaHH3MOB. TARCHEDL, POCTOBKIE gramotnosti - OTKpBITHIi
Takcucel. Pasgpaxumocts | BEICCTBA Gank saxannii GUTN

U pETyJIsus
y pacreHuii. PocroBble

BEILIECTBA u ux
3Ha4YCHHUE.
HepBhas cucrema u

pedaexkTopHas

peryinus y )XUBOTHBIX.
HepBHas cucrema u eé
OTIENEI. DBOJIIOIMOHHOE
YCIIOKHEHUE CTPOCHUS

(aykcuHBI),
cucrema,
peduexTopHast
perymsmus,
peduiekc,
peduexTopHast
zyra, MepeIHUI
MO3T,
IIPOMEKYTOUHBIN
MO3T, CpeIHUI

HEPBHAsA

https://www.yaklass.ru/
miardopma Sxnace

https://resh.edu.ru —
HNHTepakTUBHBIE YPOKHU

https://fipi.ru/otkrytyy-

bank -zadaniy-dlya-
otsenki-
yestestvennonauchnoy-

gramotnosti - OTKpPBITHIHA
Oauk 3aganuii ®UITA



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
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e e HepBHON | CHCTeMBI Yy MO3T,  MO3EUOK, https://www.yaklass.ru/
JKHBOTHBIX. Otaensl MPOAOJIrOBATHIN mwiardopma Sxmace
TOJIOBHOTO Mo3ra MO3T, https://resh.edu.ru —
MMO3BOHOYHBIX BEre€TaTUBHAS HTepakTHBHBIC YPOKH
KUBOTHBIX. Peduiekc u HEpBHAsl CHCTEMa, -
peduekropHas  ayra. ryMopabHast https: //fipi.ru/otkrytyy-
BesycioBHbIE u peryJsnus, bank i -zadaniy-dlya-
YCIIOBHBIC PEQIICKCHI. TOPMOHBI, S/E}Ss?tgstl\;ennonauchnoy-
T'ymopanbhas pery aiui v | SHAOKpHHHaA gramotnosti - OTKpBITHIi
SHAOKpPHHHAA CUCTCMaA CHUCTEMA, 6ank 3ananuiit ®UITA
KHBOTHbIX " THIIOTAIaMO~ https://www.yaklass.ru/
YyeloBeKa. Keness runoduzapHas mathopma Sxiace
SHIOKPUHHOM cUCTeMa.

CUCTEMBbI u ux XapaktepusoB
ropmonbl.  JleiicTBue aTh
TOPMOHOB. pa3apaxumoc
B3aumocBs3p HepBHOU Th y
u SHIOKPUHHOM OJTHOKJICTOYH
cucrem. ['mmoranamo- BIX
runoduszapHas OpPraHU3MOB U
cucrema. pedekTopHy
JdemMoHCcTpauuu IO PETYIALNIO
[Toptper: W. II. Y KUBOTHBIX.
[1aBJIOB. Pasnuuats Ha
Ta6muLbl " N300pakeHHSIX
CXEMEIL (cxemax, TabaMLax,
«CtpoeHue MYJIsSKax) HEPBHYIO
TUIpBD, CHCTEMY  H e€
«Crpoenne OTJIEJbI; OTJIEIbI
MTaHApHI, TOJIOBHOTO Mo3ra
MO3BOHOYHBIX

«BHyTpeHHee



https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
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CTPOCHHE [107KIEBOTO
yepBsi», «HepsHas
cucreMa poioy,
«Hepsnas
JATYLIKAY,
«HepBHas cucrema
IIPECMBIKAIOIIUXCS,
«Hepsnas

cucrema ITUL,
«HepsHas cucrema
MJIEKOTIUTAOLIUX,
«HepBHas cucrema
YEJI0BEKaY,
«OHAOKpUHHAs
CUCTEMAY,

CHUCTCMa

«Pedunexcy.

O6opynoBanmue:
MOJIEIM  TOJIOBHOTO
MO3Tra Ppa3iInYHBIX

JKHUBOTHBIX

KAacebH{yrAyEAeHHbHA

’KHBOTHBIX.
OnuckeiBaTh
TyMOpaJIbHYIO
PETYIISAINIO
’KHBOTHBIX.
Pazanuare
M300paKEHUSIX
(cxemax, TabyuIax,
MyJIsIKax)
SHIOKPUHHYIO
CUCTEMY
JKMBOTHBIX
YyeJIoBeKa.
HaspiBaTh  Kene3sl
SHJOKPUHHOU
CHCTEMBI UYeJIOBEKa U
BbIpaOaThIBacMbIe
WMU TOPMOHBI.
OnucelBaTh JeHCTBUE
TOPMOHOB.

y

Ha

YcranaBauBaTh
B3aHMMOCBSI3HU
MEXKTY
CTPOEHUEM
OpraHoOB HEPBHOM

u
SHJIOKPUHHOMN

cUCTEM U ux
byHKIUSIMU B

OpraHu3sMe.




Ho

D
H
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| O im o
| DViuJTOTVIA,

eAepantHanTpabotasiporpamma ceb{yrayBReHHbit
r\anpaKTepI/B
BaTh
HBOJIFOIIMOHH
oe
YCIOKHCHHE
CTPOCHUS
HEPBHOM
CUCTEMBI Y
YKUBOTHBIX
Hrtoro yacos no teme 17
10. Tema «PASMHOKEHUE U PASBBUTUE OPI'AHU3MOB»
10. dopmbl 1 ®dopMbI  pa3MHOKCHHS PackpbiBaTh 5) (bu3HYECKOro https://resh.edu.ru —
1 Pa3sMHOXCHHUS OpraHu3MoB: Oecrosnoe coJiepKaHue BOCITUTAHMS, HnTepakTUBHBIE YPOKU
OpPraHu3MOB (BKITFOUAS TEPMUHOB u | GopmupoBaHuUsL
BEreTaTHBHOE) " T — KyJIbTypBl 310poBbs ¥ | https:/fipi.ru/otkrytyy-
T10JIOBOE. Buis pa3MHOXKEHHE, SMOLHOHATIBHOTO bank -zadaniy-dlya-
0ecIoI0ro npocroe  felenwe, OJIaroMOTyYHs: otsenki-
PA3MHOMEHH HoYKOBaHHE, 7) 3KOJIOTHYECKOE yestestvenn_onauchnoy- }
o criopy s BOCITUTaHUE gramotnosti - OTKPBITBIN
> Oank 3aganuit U
TOTKOBAHHC, BErCTATHBHOC https://www.yaklass.ru/
CHIOpYJIALAA, PasMHOXKCHHC, mnardopma SAkace
(bparmentary ¢parmenrarus, https://resh.edu.ru —
i, KJIOHUpOBaHUE, NHTepakTUBHBIE YPOKHU
KJ'IOHI/IpOBaHI/I raMeThl,
¢ CIIepMaTO30M /T https://fipi.ru/otkrytyy-
JleMoOHCTpauu (criepmuit), bank -zadaniy-dlya-
Tabuuibl M CXEMBL: AIeKIIeTKa, 3UroTa, otsenki-
«BereratuBHOE KOHBIOTAIINS, yestestvennonauchnoy-
Pa3MHOXKCHIUE, TepeuncasTs gramotnosti - OTKpBITHIH
«Tumsr  Gecronoro 0COBEHHOCTH Gank 3ananuit ®UITNA
Pa3MHOKCHHUS, 0ecoJioro u



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank

«Pa3zmHOXEHNIE
XJIAMHAJOMOHAJIBDY,
«Pa3mHoxenne
SBTJICHBI,
«Pa3mHoxeHne
TUAPBI

o PP N
RJTACULDI |

Ay OeHHBIA

I10JI0BOI'0
Pa3MHOXKEHUs
OpPTaHW3MOB.
XapakTeprus3oBaThb
CYUIHOCTb U (POPMBEI
OecroIoro
pa3MHOKEHUs
OpPTaHU3MOB;
OMOJIOTHYECKOe
3HAaYCHHUE OCCIIOIOro
Pa3MHOXKEHUSI.
Paznuuate cnopy
Kak
CHeIHalIi3UpOBa
HHYIO KIICTKY,
npeHa3HAYCHHY
0 U 0ecIioyioro
pPa3MHOXKCHHUS, U
CHOpBI OAKTEpHIA.
OOBSICHATH
MPEeUMYyIIeCcTBa
MIOJIOBOTO

Pa3MHOKCHUA Hanqg

OECIIONIBIM.

PackpbIBaTh poJIb

KJIOHUPOBAHUS

B CCIICKIINHU u

CEJILCKOM XO3AHCTBE

https://www.yaklass.ru/
iatdopma SAxmace

ITono
BOE
pa3sMH

IIonoBoe Pa3MHOKCHHC.

[TosoBrIE

PackpsiBath
coJepKaHue
TEPMHHOB "

5) bu3HIeCcKOro

BOCIIMTaHHA,

(dhopmupoBaHUs

https://resh.edu.ru —

HHTepakTUBHBIE YPOKU



https://www.yaklass.ru/
https://resh.edu.ru/
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OHaA RKAGCEB Y T
0XeH KJICTKH, WJIHA TaMeThL. MOHATUI: MEHO03, KyJIbTyphl 310poBbst 1 | https://fipi.ru/otkrytyy-
ue. Meiio3. Cramunmeiiosa. OMBAJICHTHI, 5MOLIMOHAIBHOTO bank _ -zadaniy-dlya-
Meiio IToBeneHrEe XPOMOCOM KPOCCHHT Ouraromomnyyust: otsenki-
3 B Meiiose oBep yestestvennonauchnoy-
. 9 - ~
KpoccuHrosep. MHTEpKHU gramotnostl - OTKpBITHIN
o Oank 3amanuit ®UITN
bronornyeckuii HE3, ]
. T — https://www.yaklass.ru/
CMBICII MeHo3a Hu mnardopya STkmace
[IOJIOBOT'O Mo€e
npouecca. Meiio3 u pacmopene
€ro MECTO B JICHUC,
J’KM3HEHHOM ITHUKJIE KPOCCHHT
OpraHU3MOB. OBEP.
JleMOHCTpPALHE Paznuyats Ha
Tabmuiet u CXEMBL: M300paKEHUAX
«Meiio3, (cxemax, Tabnuuax)
«XPOMOCOMBI» 1 MHKpOIIpernapaTax

3penble
KIIETKN
MIJIEKONUTAOINX U
OpraHbl
Pa3MHOKEHHUS
BBICIIMX PACTEHUM.
PackpsiBath
CYIIIHOCTh
Melo3a,
XapaKkTepu30
BaTh €ro
OTJIEIIbHBIE
CTaJuHu.
Onpenensars
Meno3a

IIOJIOBBIC

MECTO



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
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B JKM3HEHHBIX
LHKJIaX
pa3IMYHBIX
OpraHU3MOB.
OOBSICHATH
OMOJIOTrHYECKU

4 CMBICTT
KPOCCHHTOBEpa

,  OIIMCHIBATH
€ro MeXaHHu3M.
CpaBHUBaThH
MeEHo03 c
MHTO30M;
pasnuyaTh
OTJIEJIbHBIE

UX CTaguu

Ha
MHKpOIIpenaparax
U U300paKEHUSIX
(cxemax,
Ta0IUIAX).
PackpsiBath
SBOJIIOIIUOHHOC
3HAYCHUE
MT0JIOBOT'O
pa3MHOKEHUs
OpPTaHHW3MOB

[
rpuUTpaivivia | DviuJ1u

[ameroren 1 [Mpen3apoapiiieBoe PackpsiBaTh 4) screTndeckoro | https://resh.edu.ru —
es. passutue. ['ameTorenes COJlepIKaHue BOCIIUTaHMS: MHTepakTHBHEIE yPOKH
OG6pasoBaH y JKHUBOTHBIX. [T0JTOBBIE TEPMUHOB u
ue u xene3bl. OOpa3oBaHUe MOHSITUMA:



https://resh.edu.ru/

1

PSP P w

Do o A
YCTATPYa/Tonan| pJda

| Ciam e, 1N
ImMpuUTrpanivia | DvivJTtoTviAa., 10U 1

OHaA KAGCCH YT AYyOACHHDBHA T
pa3BUTHE U Pa3BUTHE IOJIOBBIX raMETOI'€HE3, https://fipi.ru/otkrytyy-
TOJIOBBIX KJIETOK. CIIEpMAaTOTCHES, bank -zadaniy-dlya-
KIIETOK Cnepmartorenes u OOTCHE3, otsenki-
oorene3.  CTpoenue CEMEHHHKH, yestestvennonauchnoy-
HIOJIOBBIX KJIETOK. SUYHUKHY, gramotnostl _~ OTKDBITBEIH
OmionoTBOpeHUE | CIIEpPMATOTOHHH, aek 3ajarui CUIIN
https://www.yaklass.ru/
IMOpHOHATIEHOE CIIepMAaTOIUTHI,
iatdopma SAxmace
pa3BUTHE >KUBOTHBIX. CIIepMATHU/IBI,
Crioco6b1 CIIepMaTO30HIbI,

OILJIOIOTBOPEHUS:
Hapy»KHOE,
BHYTpECHHEE.
[TapreHorenes.
JdeMoHcTpannmn
Tabmuisl u CXEMBI:
«["ameTorenesy,
«Ctpoenu

e

SMIEKIIET

KU1 u

criepMaTo

30U1a».
O6opynoBanmue:
CBETOBOM MHUKPOCKOIT;
MHUKpOIpenaparhbl
SMIEKIETOK 51
CIEPMAaTO30H/10B.
JlaGoparopHass paborta
«3yuenune CTPOEHHUS
MOJIOBBIX  KJIETOK  Ha
TOTOBBIX

OOI'OHUH, OOIUTEHI,
MIOJISIPHBIE TEJIbIIA,
SIAIIEKIICTKA,
akpocoMma.
[TepeuuncnsaTe
cTaguu
rameToreHesa y
JKUBOTHBIX.
OnuceiBaTh
npouece
raMeToreHesa u
ero NEepPUO/IbI,
CTpPOCHHE
ITOJIOBBIX
KJIETOK.
Pazauuath
0COOEHHOCTH
criepMaToreHesa
u OOIeHe3a.
OmmceIBaTh
MIPOIIECCHI
OCEMCHEHHUS u



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

PepepanbHa iporpamima—bitonorta—10—H—&raacest{yrAybaeHHbiA
MHUKpOIperapaTax» OTLTOIOTBOPEHHUS,
pa3HbIe BApHAHTHI
MapTeHOTeHe3a
% 05910%0:9% 01 NunuBuya PackpwiBath 3) JTyXOBHO- https://resh.edu.ru —
yallbHOE JBHOE coJiepKaHue HPaBCTBCHHOT'O HHTepakTHBHBIC YPOKU
pasBuTHE pa3BuTHe TEPMUHOB 51 BOCIIMTAaHHUA:
OpraHu3M OpTaHU3MOB HOHSTHIA: 2) https://fipi.ru/otkr_ytyy-
OB _ (oHTOTEHE3) OTIOJIOTBOPEHHE, narpuoTudecko | bank _ -zadaniy-dlya-
OHTOrEHe . SHrOTA, I'0 BOCIIMTAHHS: otsenki-
3 MEpHOIOTHS B GracTomep, yestestvenn.onauchnoy- }
Hayka O pa3BUTHH AKpOCOMHAS gramotnosti - OTKDBLITHIA
Oank 3amannii OUITN
OPTaHH3MOB. peakius, https://www.yaklass.ru/
Mopgozenes — oona TIpOHYKIICYC, mardopma Skmace
U3 21asHLIX NpooIem apTeHOI'CHE3, https://resh.edu.ru —
amopuonozu. oMOpHoreHes, HHTEepaKTHBHBIE YPOKU
Konyenyus JpolIieHue,
Mopgoeenos u mooenu Onacryuia, https://fipi.ru/otkrytyy-
mopgoceneza. Cranun MOpyJia, racTpyJia, bank -zadaniy-dlya-
’aMOpHOreHesa Helpyna, otsenki-
JKUBOTHBIX (Ha npuMepe OpraHoTeHe3, yestestvenn-onaUChnoy'
JATYIIKH]). SKTOZEPMA, gramotnosti - OTKPBITBIN
Hpobnenue. Me30/1epMa, Oank 3agannii OUITU
THUmbl APOGIEHHSL. SHTOIEPMA,  IJIOM, https://www.yaklass.ru/
Hemepmunuposan HepBHas TPyOKa, mnargopua slicnace
Hoe u xopaa, KHUIIICYHAs
HeOepMUHUPOBAH Tpy6Ka.
Hoe  OpobieHue. OnpenenaTh
bracmyna, munet AMOPHOHATBHBII
onacmyn. IEPUON  Pa3BUTHSA
OcobeHHocTy 1po0sIeHUst opraHu3Ma -
MJIEKOIIMTAOIINX.

OIINChIBATH



https://resh.edu.ru/
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https://www.yaklass.ru/
https://resh.edu.ru/
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efeparnbHa Fpamma KAAaECH
ffapozlblme]sble JINCTKHU OCHOBHBIE
(racTpynauus). 3akiaaka 3aKOHOMEPHOCTHU
OpraHoB M TKaHell wu3 npoOieHus —
3apOJBIIIEBbIX JINCTKOB. oOpa3oBaHue
Bzaumuoe BIIMSIHUE OJHOCIIOWHOTO
yacTell pa3BUBAIOLIETOCS 3apojbliia —
3apo/iblia OJ1acCTyJIBL;
(oMOpHOHATBHAS 3aBUCUMOCTh XOJIa
WHIYKIIHS). 3akiaaka TIpoOIIeHUs
rJiaHa CTPOCHUS OT  KOJIMYECTBA
YKUBOTHOT'O KaK JKETKa B
pe3yibTar SINLIEKIIETKE;
HepapXUYECKUx racTpyjsiliui0 U
B3aMMOJICUCTBUIA T'E€HOB. OpraHOTEHE3.
Bnusiaue OOBSICHATD 3TaIlbl
Ha  3MOpUOHAJIBHOE T hepeHIPOBKU

pa3BUTHE PA3THMYHBIX
(dhakTopoB

OKpYXaroIIeCpeabl.
JleMoHCTpanun

IToprper: X. llIneman.
Tabmuupl ¥ CXEMBI:
«OCHOBHBIE CTaJIuu
OHTOTEHE3a».
Oo6opynoBanmue: MOJCIb
«[ukin

Pa3BUTHA JIATYIIKW

TKaHel, 00pa3oBaHus
OpraHOB U CHUCTEM
OpTaHoB.
XapakrepuszoBar

b peryJsiuio
AMOPHOHATILHOTO
pa3BUTHS;
JIETEPMHUHAIUIO

u

AMOpPUOHANIbHYIO
MHIYKIHUIO;
TEHETUYECKUI
KOHTPOJIb
pa3BUTHSL.
O0G0CHOBBIBATH




PN | Ciam e, 1N
rpuUTppaivivia | DviuZiutvia. 1U

1
I

KAGCEB YT AYyOACHHDBHA

Bpe,I[HOCY
BO3JICHCTBUE

TabavYHOI o JIbIMA U
aJIKOroJIsI Ha XOJI

SMOPHOHAIEHOTO
u
IIOCTAIMOpPHOHAJIb
HOTO  pa3BUTHUSA
Opranusma
4eJI0BeKa
105 | Pocr wu 1 Poct u pazButue PackpbiBaTh 5) bu3nIecKoro https://resh.edu.ru —
pa3BUTH KUBOTHBIX. coziepKaHue BOCITUTaHMUS, HHTepakTUBHBIE YPOKU
e [ocTomMbpuona TEPMUHOB u (opmupoBanus
JKHBOTH JMBHBIA TIEPHOI. OHSITHIL: KyJbTYphl 310poBbst U | https://fipi.ru/otkrytyy-
BIX Tpsmoe - OHTOTEHE3, 3MOIHOHAIBHOTO bank -zadaniy-dlya-
HEIpsMoe [IOCTAIMOPHUOHAJIbH Onaromonyus: otsenki-
pa3BHTHE. o€ pasBHTHE, 7) JKOJIOTMYECKOE yestestvenn.onauchnoy- }
Passure ¢ MeTamopbosoM | MeTamopdos, BOCIIUTaHUE gramotnosti - OTKDLITHIA
Oank 3aganunt PUITA
y O€ecrno3BOHOUHBIX U JIMYMHKA, pocr, https://www.vaklass.ru/
TO3BOHOMHBIX CTapeHue, miardopma Sxmace
JRUBOTHPIX. CMEPTD- https://resh.edu.ru —
buonornueckoe XapakTepu3oBarb VIHTepaKTHBHbIE YPOKH
3HaYeHHe IMpsIMOrO U OCTAMOPHOHATIEHBI
HEMpsIMOTO  pa3BUTHA, i mepuoj pa3BUTHS https:/fipi.ru/otkrytyy-

UX PACIPOCTPAHEHUE B
npupoze. Tunsl

pocta JKUBOTHBIX.
DakTopsI peryisuun
pocra  KUBOTHBIX U
yeJIoBeKa. Cragnm

MOCTAIMOPHUOHAIBHOTO

OopraHMsMa M €ro
OCHOBHBIE (DOPMBI.
XapaxkTepru3oBaTh
NpsIMOE  pa3BUTHE
MEro MepUo/IbI.
N3narate

coJiepika

bank
otsenki-
yestestvennonauchnoy-
gramotnosti - OTKpPBITHIi
Oank 3aganuit U
https://www.yaklass.ru/
wiatdopma Sxmace

-zadaniy-dlya-



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

frporpamma——brororita—10—t—+racest{yraybaertbiit
pa3BUTHS Y HUE
JKUBOTHBIX M YEJIOBEKa. TEOpUi
ITepuobr OHTOT€HE3a CTapeHust
yenoBeka. CrapeHue u OpraHu3M
CMEpTH KaK OB.
OMOJIOTUYECKHUE OOBACHATH
MPOLECCHI. OMOJIOTHYECKHU
JemMoHCTpauMu 51 CMBICTT
Taomuust u pa3BUTHS C
cxembl: «lIpsimoe MeTraMopdo30M
u HENpsIMOe
pa3BUTHEY,
«Pa3Butne
MalcKoro KyKay,
«Pa3BuTne capaHumy,
«Pa3BuTHE TATYLIKWY.
IIpakTnyeckas padora
«BpbIsIBIEHHE TPHU3HAKOB
CXOJICTBA 3apOoJIbIIen
MO3BOHOYHBIX
SKMBOTHBIX)




Fant
\PCHC}JGIIDHOH

10.6 | PasmuO¥eH T ﬁ%ﬁﬁg&ehﬁémﬁ'”ﬁ,ﬁgﬁ;ﬂé B ™™ T 5) gmemecxoro | hitpsiresh.edury —
ue " paCTeHI/II/I. COJZCpIKaHHUEC BOCIIUTAaHUA, I/IHTepaKTI/IBHbIe YPOKH
pa3BATHC [ameroput " TEPMUHOB u (bopmupoBaHus o
pacTeHHuit . HOHSITHIL: KYJIBTYPbI 30pPOBbSI U https://flpl.ru/otkrytyy-

Meiios 5 ravetodur, IMOIMOHATIBHOTO bank _ -zadaniy-dlya-
OJIaromnoTydus: otsenki-

FRHBHCHHOM cnopodu, 4)  ocrermueckoro | yestestvennonauchnoy-

IIEKIIE PACTEHIH. AHTEPHIH, BOCTIUTAHHUS: gramotnosti - OTKpPBITHII

Ob6pazoBanue cnop B apxeroHuu, 6ank sanannii GUITA

nporecce Meio3a. | 3aPOCTOK, https://www.yaklass.ru/

I'amerorenes y pacTeHuii. Mmcraciopa, mwiatdopma Skinace

OmnonoTBOpeHne u 3apO/IBILICBbII

pa3BUTHE MCIIOK,

pacTUTEIBHBIX CUHEPTUIBL,

opranu3moB. J[BoliHOe AHTUIIOBL,

OILIOIOTBOPEHUE y MHUKpocnopa,

LIBETKOBBIX IBUTBLIEBOE 3€PHO,

pacrenuii. O6pasoBanue u | ABOHHOC

pa3BHUTHE OILIOIOTBOPEHHE,

CEMCHH. pocT, MepucTema,

MexaHu3Mbl KaMOui, HePUOAbI

peryJsinuu OHTOTEHE3a

OHTOTEHE3a y [[BETKOBBIX PACTECHHIA.

pacTeHuit 51 XapakTepus3oBaTh

KHBOTHBIX. 0COOEHHOCTH https://resh.edu.ru —

JleMoOHCTpauu Oecrosoro u WHTEepakTUBHBIC YPOKH

[Toptper: C. T. M10JIOBOTO

HaBammu. TaGmumsr Pa3sMHOXKEHUS https:/fipi.ru/otkrytyy-

U CcXxeMbl:_«JIBoifHOE LBETKOBBIX bank -zadaniy-dlya-

OIJIOIOTBOPEHUE Y pacTeHuii. otsenki-

IIBETKOBBIX Brinensats yestestvennonauchnoy-

pacTeHuin», 0COOEHHOCTH



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
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PegepantranTpabotanRporpamma—brtoRorra 10—t raacco{yrAyEaeHHbiA - =
«CTtpoeHne  ceMmsiH MPOTEKAHUS gramotnostl - OTKPBITHIN
OJIHOJOJIBHBIX u ramMeToreHesa y 6ank 3ananuit GUIN
JIBY IOJIbHBIX LIBETKOBBIX https://www.yaklass.ru/
pacTeHuiy, pacTeHui. niarpopma Axrace
«KU3HEHHBIA LUK OnuceiBaTh
MOPCKOM  KamyCThI», Mpoliecc JBOHHOTO
«XKU3HEeHHBIN UK OIIOOTBOPEHUS Y
Mxay, <« Ku3HeHHBIN IIBETKOBBIX
LUKJI TanoOpOTHUKAY, pacTeHui u
«KU3HEHHBIA LMK OOBSICHATH ero
COCHBID». MPEUMYIIeCcTBa IO
JlaGopaTtopHas pa6ora CPaBHCHUIO
«CTpoeHne opraHos ¢
Pa3MHOKEHUS OTIOAOTBOPEH
. ueM y
BBICIIMX PACTECHUIN» CHOPOBBIX W
rOJIOCEMEHHBIX
Wroro yacos 1o reme 8
11 Tema «I'eHeTHKa — HAyKa 0 HACJIEICTBEHHOCTH H U3MEHYMBOCTH OPraHU3MOB)
11. Uctopus 1 Uctopus PackpriBath 5) buznuecKoro https://resh.edu.ru —
1 CTAHOBJICHUSI U CTaHOBJICHUS u coaepKaHue BOCITUTaHHS, HHTepakTUBHBIE YPOKU
pa3BUTHUSA pa3BUTUSA TEHETUKU TEPMUHOB u hopmupoBaHHs
TCHETHUKH  Kak KaKk Hayku. PaboTsI HOHSITHI: KyJIbTypbl 370poBbst 1 | https:/fipi.ru/otkrytyy-
HAyKH I'. Mengens, I'. ne ®pusa, | TeHETHKA, TeH. SMOIHOHAIEHOTO bank ) -zadaniy-dlya-
T. Moprana. JleMOHCTPHPOB OJIarOTOJTyJHs: otsenki-
Porn aTh 3HAHNS 7) JKOJIOTUYECKOE yestestvenn_onauchnoy-
OTEUCCTBCHHEL HeTOpHY BOCIIUTAHUE gramotnosti - OTKPBITHII
. Oank 3aganuit U
X  Y4EHBIX B BO3HMKHOBEHHS https://www.yaklass.ru/
pa3BUTHHI TE€HETUKH. mnardopma Skace
TE€HETHKH. XapakTepuszona https://resh.edu.ru —
PaboTst Tb  OCHOBHBIE

HHTepakTUBHBIE YPOKU
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L
ompioBa, H.N.

A.H. benozepckoro, I'.Jl.

Kapneuenko,

I0.A. ®ummmuenko, H.B.
Tumodeera-Pecosckoro.
Jlemomnc

Tpauuu

IToptpe

Tel: I

Mennen

b, [. [le

®pwus,

T.

Mopran

H. K. Komb1os,
H. 1. BaBunos,
A. H.
benosepckuii,
I.

J1.
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ey
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o,

0.

A.
du
JIATI
YeH

STarbl pa3BUTHS
FEHETUKH  KakK
HAyKH

https:/fipi.ru/otkrytyy-
bank -zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti - OTKpPBITHIi
Oauk 3aganuii ®UITU
https://www.yaklass.ru/
miaTdopma SAxiacc
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PepepansHanTpabodasiporpamma—brtonorima—10—t—+racest{yraybaértbiit
)
H. B. Tumodeen-
PecoBckuit
11.2 | OcHoOBHBIE 1 OcHoBHBIE TeHeTHueckue | PackpeiBaTh 5) ¢du3nveckoro https://resh.edu.ru —
TOHSITUS " MOHSATUS U CUMBOJIBL coj/iepKaHue BOCITUTAHUS, HaTepakTUBHBIE YPOKU
CHMBOJIBI I'omonoruyneie TEPMHUHOB u | bopmupoBaHus
reHeTHKU XPOMOCOMBI, ~ alIe]bHbIE | HOHATHIA: KynbTypl 310poBbs u | https://fipi.ru/otkrytyy-
reHbl, albTEPHATHBHHIE | HACIEICTBEHHOCT, OMOHIHOHATILHOTO bank ) -zadaniy-dlya-
NPU3HAKK, JTOMHUHAHTHBIA HacJe0BaHue, Gmaromomy-ms: otsenki-
U PELIECCUBHBIN NpPU3HAK, W3MEHYUBOCTb, yeSteStvenn.OnaUChnoy_ .
gramotnostl - OTKpBITHI
TOMO3UTOTA, TeHOTUN, (HEeHOTHII, 6anK sananmii GUIN
reTepo3UroTa, yHuCTast TeHOM, JIOKYC, https://www.yaklass.ru/
JUHUS, TUOPUIBI,T€HOTHIIL, XPOMOCOMBI, ratdopma Skiace
dbenotu. OcHoBHbIE aJenbHbIe TeHBI
METO/IbI TCHETHKU: (amnenn),
TUOPUA0IOTHUECKHIA, anbTepHATHUBHBIC
[UTOJIOTUYECKH, MPU3HAKH,
MOJIEKYJISIPHO- rOMO3UIOTa,
TE€HETUYECKHUH. reTepOo3UroTa,
JdemMoHCcTpauuu JIOMUHAHTHBIN
Tabnuuer: «Meronpl | mpuU3HAK,
TCHCTUKIW, peHCCCI/IBHHﬁ
«CXeMBbI CKpEIITUBAHUS. MPHU3HAK, qucTas
JlabopaTopnas padora JIMHUSL, TUOPHUIBL.
«Jlpozoduna Kak 0OBEKT [Tone3oBaT
TEHETHYECKUX bCA
HUCCIIEJOBAHUN reliemqec
KOU
TEPMHUHOI
OrMeEd ™

CHUMBOJIMK



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
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JUISt
3aIUCH
cXeM
CKpeliuBa
HUS
Htoro yacos 1o Teme 2
12 Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
12. 3aKoHOM 2 Monorubpuaaoe PackpbiBath 2) https://resh.edu.ru —
1 €pHOCTH CKpEIIUBaHHE. CoJIepIKaHue MaTpuOTHYECKO | MIHTEpaKTUBHBIE YPOKHU
Haceno IlepBrIii 3aKOH TEPMUHOB u I'0 BOCIIUTAHHUA:
BaHUS MeHaens — 3aKoH TTOHSITUH: httDSZ//fiDi.rU/OtkI’_VtVV—
IpPHM3HAK eIMHO00pa3us MOHOTHOPHIHOE bank _ -zadaniy-dlya-
OB. rHOPHIOB [IEPBOTO CKpEIMBa otsenki- A
Monon nooserus.  Ipasisto | e aramotnost -+ omcpmrsi
OpuHOE JIOMUHUpOBaHus. BTopoii qucToTa 6ank 3ananuii GUIN
CRPETIE 3aKoH Memjenst — sakon ranet, https://www.yaklass.ru/
arme paciiciUicHus JIOMHUHHIPO wiardopma Sxmace
MIPU3HAKOB. BaHUE,
ITuTonoruueckue pacuierne
OCHOBEI HHE
MOHOTHOPHTHOTO IPU3HAKOB
CKpEIIUBAHHUS. :
I'umoTe3a OnuceiBaTh ONBITHI 1.
YHCTOTHI TaMeT. Mennens
JleMoOHCTpanuu o N3Y4YEHUIO
[Toptper: I'. Mennens. HaCJICI0BAHUS
Tabausl W CXEMBbI: OZIHOM mapsl
«llepBplidi W  BTOpOi NpU3HAKOB y
3aKOHBI MEeHIeIIs. ropoxa IOCEBHOIO.
O6opynoBa [IpuBoauTH
HHE: MOJICITh (bopMyITHPOBKH



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
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PepepanbHa frporpamma——brororita—10—t—+racest{yraybacrtbiit
ULt MEPBOTO U BTOPOTO
JIeMOHCTpaIl 3aKOHOB I.
WU 3aKOHOB Mennens (3akoHa
eIMHO00pa3Hss  THOpuoB | CAMHOOOpasus
T1EPBOTO ruOpUI0B IEPBOTO
TIOKOJICHHS u | MOKOJICHHUA,
paciemnyieHus pusHakos; | SaKOH
cBeToBOl  Mukpockor, | PacHICIICH
MUKpOIpenapar: uA
MIPU3HAKOB
«JIpo3odumnay. p )
U OOBSCHSTH
IIpakTnyeckas
ux
padora  «M3yueHue
[IUTOJIOTHYEC
pe3yJIbTaToB
CKHUe
MOHOTHOPUAHOTO
OCHOBBL.
CKpEIIUBAHUS y
CocTaBisTh CXEMBI
JIPO30(UITBDY
MOHOTHOPUIHOTO
CKpCIIMBAHHUS |
pemarpb
TCHETUYCCKUE
3aaun Ha
MOHOTUOPHUIHOE
CKpEIIMBaHKe
12. Ananusu AHanu3upyromiee PackpbiBaTh 5) bu3nIecKoro https://resh.edu.ru —
2 pyrouiee CKpeIMBaHHE. coJiep>kaHue BOCTIUTAHHUS, WHTepakTHBHBIE YPOKH
CKpEIIMB ITpomMexyTouHbII TEPMHHOB u (hopmupoBaHUs
aHue. Xapakrep TOHSITHIA: KyJbTYphl 310poBbst U | https://fipi.ru/otkrytyy-
Hemnonxoe HACJIeJOBAHMSL. aHATM3HUPYIOIIee SMOIMOHATBHOT'O bank _ -zadaniy-dlya-
JIOMHHHMPOBaHHUE Pacmiennenune CKpEIUBaHMKE, Gnaromnoyus: otsenki-
HETOMHOE yestestvennonauchnoy-
TPH3HAKOB HpPH HETIOJTHOM gramotnosti - OTKpPBITHIHA
JTOMHHHUPOBAHHE,

JOMUHHPOBAHUMU.

Oauk 3aganuii ®UITA



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank

PepepanbHa frporpamma——broRorita—10 KAacebH{yrAy6AeHHbHA
JleMoHCTpaMu KOJOMHHHUPOBAHUE. https://www.yaklass.ru/
Tabaumbl M CXEMBL: CocTaBisiTh CXEMbI iatdopma Sxiace
«AHaMM3MpYyIoIIee AQHAJIM3UPYIOIIETO https://resh.edu.ru —
CKpeLLMBaHNE, CKpEIMBaHUs u HNHTEepakTUBHBIE YPOKHU
«Henonnoe pemaTb .
JIOMUHHPOBAHHC FeHETHYCCKIIE https://flpl.ru/otkr_ytyy-
sanaun Ha bank _ -zadaniy-dlya-
aHaJIU3Upyrouiee otsenki-
yestestvennonauchnoy-
CKpCILIMBAHNC gramotnosti - OTKpBITHII
HCIIOJIHOC Oauk 3aganuii ®UITA
JAOMUHUPOBAHUE https://www.yaklass.ru/
mwiatdopma Sxmnace
12. Juru JurubpuaHoe PackpbiBaTh 5) (bu3HYECKOro https://resh.edu.ru —
3 Opun cKkpemuBaHue.  Tperuit coaepKaHue BOCIIUTaHUA, HHTepakTUBHBIE YPOKH
HOEC 3aKOH MeHaena — 3aKOH TEPMUHOB " popmupoBanus
CcKpe HE3ABHCHMOTO TOHSTTHEE: KYJIbTYPBI 3I0pPOBbS U https://fipi.ru/otkr_ytyy-
IMBa HACTETOBAMHAS TArHGpUIHOE MOIMOHATIBHOTO bank _ -zadaniy-dlya-
e OM3HAKOR CDELLIBALIL 01aronoyIHs: otsenki-
PU3HAKOB. CKpEILIMBAHHUE,
[Muronoruyeck beHoTUIHYeCKHi yeSteStvenn-OnaUChnoy_ .
gramotnostl - OTKpPBITHII
ue OCHOBBI paaukan. 6ank sazanmit OUTN
JUTHOPHIHOTO OmnwuceiBath https://www.yaklass.ru/
CKpEILMBaHMUS. OIIBITHI I. mraropma Skace
JeMoHcTpanu Mengens  no
U H3yYECHUIO
IToptper: I'. Mennens. HACJIENOBAHUSA
Tabmuipel U CXEMBbI: JIBYX nap
«Tperuii 3aKOH [IPU3HAKOB Yy
Mennens». ropoxa
Oo6opynos MMOCEBHOTO.
aHue: [IpuBouTH
MOJEIIb (bopMyITUPOBKY



https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

PepepansHanTpabodanrporpamma—-birororma—10 KAacebH{yrAyEAeHHbHA
ST TPETHEI'0 3aKOHa
JIEMOHCTpa I. Mennens
005071 (3akoHa
3aKOHA HE3aBHUCUMOTO
HE3aBHCHUMOI0 HacJIeIOBaHUS
HACJICIOBAHUS MIPU3HAKOB) u
MIPU3HAKOB; OOBSCHATH  €r0
CBETOBOM UTOJIOTHYECKHUE
MHUKPOCKOIT; OCHOBBI.
MHUKpOIIpenapar [IpumenaTsb
«JIpozodmiay. MaTeMaTHYeCKUI
IIpakTuyeckas padora pacuér ¢ TOMOLIBIO
«M3yuenue (hEeHOTUTTUYECKOTO
pe3yJIbTaToOB paaukaila U1 METOoJa
JUTHOPUIHOT MIePEMHOKCHHS
o BEpPOSITHOCTEH
CKpELIMBAHUS BApUAHTOB
y pacIieTuICHHS
JPO30(HITBD» LIPU3HAKOB y
MMOTOMKOB o
benoTumy u
TeHOTHUITY.
CocTaBIsATh  CXEMBI
TUTHOPHUIHOTO

CKpELIMBAHUS H
pemarb
TCHECTUYCCKUC
3aJa41 Ha
JTUTHOPUTHOE

CKpCHIMBAHHUC




T~y I

12.

Fant
\PCHCHGIIDHGH

CueruieHHOE
HacJlie

JI0Ba

HUC

npu3

HaKO

B.
XpomocoMHast
TEOpHs
HaCJIC/ICTBEHH
ocTu

CueHHeHHoe HacCJICJOBaHUE
MPU3HAKOB.

Pa6oTh1 T.
Moprana.
CuemieHHOe
HACJICAOBAaHHUE
TE€HOB, HAPYIIICHUE
CLICTLICHUS

MEXITY

reHaMH.

XpomocoMm

Hasl TeOpHs
HACJICACTBE

HHOCTH.
JdeMoHcTpannmn
IToptper: T. Mopras.
TaOnuIbl U CXEMBL:
«CremieHHoe
HaCIIeIOBAHUC
MPU3HAKOB

y Ap030UITBD.
O0opynoBanme: MOJEb
JUIS

JEMOHCTpAINH
CLICTICHHOTO
HAaCJIEIOBaHUS
MPU3HAKOB.

|
UI}JGIVIIV\O | UVIUIIUIVITI J.U J.

KAacCot \yIIIyUIICI'H'IDIVI

PackpsIBath
coj/iepKaHue
TEPMHHOB U
TTOHATHIA:
CLCTIJICHHOE
HacJe0BaHue,
HapyILICHUS
CICIUICHHUS T'€HOB,
KPOCCUHTOBEp,
peKoOMOMHAIIHS
T'€HOB,
TeHETUYECKUE
KapThI,
MOpTaHH/Ia.
[TpuBoUTH
bopMyIIUPOBKHU
3aKOHOB ~ MopraHa
(3akoHa
CLEIIJIEHHOTO
HACJICIOBAHMUSI
TeHOB U  3aKOHa
HapYIICHUS
CICIUICHUS ~ MEXIy
reHaMH) u
OOBSCHITH ux
ITUTOJIOTUICCKUE
OCHOBBI.
[Tepeuncnars
OCHOBHBIE
MOJIOKECHUS

5) bu3nIecKoro
BOCIIUTAHHUSI,
hopmupoBaHus

KYJbTYpbl 30pPOBbSl U

IMOLUOHAIIBHOTO
OJIaronoTyYHs:

https://resh.edu.ru —
HHTepakTUBHBIE YPOKHU

https:/fipi.ru/otkrytyy-
bank -zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti - OTKpPBITHII
Oauk 3aganuii ®UITA
https://www.yaklass.ru/
maTdopma SAxiacc

https://resh.edu.ru —
HNHTepakTuBHBIE YPOKHU

https://fipi.ru/otkrytyy-
bank -zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti - OTKpBITHIi
Oank 3aganunt PUITN
https://www.yaklass.ru/
miardopma Sxnace



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

PepepansHanTpabodasiporpamma—brtonorma—10—t—+nraces{yraybgertbiit

XPOMOCOMHOU

TECOPHUH

HACJIEICTBEHHOC

TH.

Pemars renernueckue

3a7auu

Ha CIICTIJICHHOE

HaCJIC/IOBaHKE

I'CHOB MHAPYIICHUE

CICIUICHHS MEXIY

reHAMHU

12,5 | T'enerwkamona | 1 I'enetunka noJja. PackpbiBaTh 5) bu3nIecKoro https://resh.edu.ru —
XpOMOCOMHBIH cozlepKaHue BOCITUTAHHUS, WHTepakTHBHBIE YPOKU
MEXaHU3M TEPMHUHOB u popmupoBanys
OTIpE/eIeHs  TIOJIa. T — KYJIBTYPbI 310POBBSI U https://fipi.ru/otkr_vtvv—
AyTOCOMBI U T10JIOBBIE ayTOCOMBI, OMOINOHAIPHOTO bank -zadaniy-dlya-
XPOMOCOMBI, P —— 01aronoy IHs: otsenki-
. yestestvennonauchnoy-
["omoraMeTHbIH " XPOMOCOMBI, . .
. . gramotnostl - OTKpPBITHII

reTeporaMeTHBIN MO, rOMOTaMETHBIN Gank saxanmii GUITH
l'eneriaeckas mox, 3 https://www.yaklass.ru/
CTPYKTypa TOJIOBBIX reTeporaMeTHbBIN rmardhopma Sxtace
XpPOMOCOM. TTOJL. https://resh.edu.ru —
HacnenoBanue OOBSACHATH WHTepakTUBHBIC YPOKH
NPU3HAKOB, XPOMOCOMHBIH
CLIEIJIEHHBIX C TTOJIOM. MEXaHU3M https://fipi.ru/otkrytyy-
JleMOHCTpaIUH OTIpeICIICHUS bank -zadaniy-dlya-
Tabnuipb u CXEMBI: | IOy y otsenki-
«I'eneTuka noiuay, OPraHu3MOB. yestestvenn_onauchnoy-
«Kapuornn T[IpHUBOIHUTH gramotnostl - OTKpBITHIA
YEJIOBEKAY, [PUMEPBI Gank 3ayanuii GUIN



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank

U,

«Kapunorui
TPO30(HITBD»,
«Kapuorum ntumsn

o M PP ~= 0 S U TR T
RJTACUDI (YT/7TYUJITCHRDIVI

HacJIeq0BaHUs
MPU3HAKOB,
CLIEIJIEHHBIX  C
ITOJIOM.
CoCTaBIATh CXEMBI
CKpEIIUBAHUS 51
pemarhb
FeHETUYECKHE
3a7a4u Ha
HacJeg0BaHue
MIPU3HAKOB,
CILIEIIJIEHHBIX c
ITOJIOM.
[TpuBoUTH
TIPUMEPHI
FeHETHYECKUX
3a00/1eBaHU  H
neheKToB

y OpraHU3MOB,

CBs3aHHBIX
ITOJIOBBIMH
XpoMoCcoOMaMi

https://www.yaklass.ru/
iatdopma SAxmace

I'enotun
KakK
IIEJI0CTHAS
cucremMa

T'enoTnn Kak
IIEJIOCTHAS
CHCTEMA.
IInenorponus  —
MHO>KECTBEHHOE
JeUCTBUEC reHa.
MHoKecTBEHHBIN
aIICIIN3M.
BzaumoneiicTBue

PackpsiBath
colepKaHue
TEPMHUHOB u
TTOHSITHH:
MHO>KECTBEHHOE
JIeicTBHe reHa
(nmneiiorpomnus),
KOMILIIEME
HTapHOCT

5) bu3nIecKoro
BOCITUTAHHUS,
(dhopmupoBaHUs
KYJBTYpbl 3I0POBbSI U
HMOIIMOHATBHOTO
OIaronoyydus:

https://resh.edu.ru —
HNHTepakTUBHBIE YPOKHU

https://fipi.ru/otkrytyy-

bank -zadaniy-dlya-

otsenki-
yestestvennonauchnoy-

gramotnosti - OTKpPBITHIHA

Oauk 3aganuii ®UITA



https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank

PP | Coimnomnc 0 AN 1 o M PP ~= 0 S U TR T
CPHeammenbHeIX ] Ty e https://www.yaklass.ru/
TEHOB. AIHUCTA3, wiardopma Sxmace
Kommiementapu MOJIMMEPHU
OCTh. JIMHUCTA3. A.
[Tonumepus. Onpenendarsb
['enernyeckuit bopmbI
KOHTPOJIb pa3BUTHS B3aUMO/ICUCTBUS
pacTeHui, KXUBOTHBIX U aJUICIbHBIX 51
YEeJIOBEeKa, a  TakKxKe HeaJUIeNbHbBIX
(U3HOIOTHYECKHUX T'CHOB.
MIPOIIECCOB,TOBEICHUS U [IpuBoauTH
KOTHUTUBHBIX (DYHKIIHI. IpUMEPHI
I'enernueckue IJICHOTPOITHOTO
MEXaHU3MBbI JIEUCTBUSI T€HOB.
CUMOHOTCHE3a, Pewate renernueckue
MEXaHU3MBbI 3a1a4un
B3aUMOJICUCTBUA Ha
«XO03MH — IapasuT» U B3aUMOJICHCT
«XO35IMH — BUE
MHUKPOOHOM. HeaJlJIEIbHBIX
I'enernueckue TE€HOB
aCIeKThl KOHTPOJIS U
M3MEHEHUS
HaCJIEICTBEHHOMN
uHpOpMaLuu B
MOKOJICHUSIX KJIETOKHU
OpraHU3MOB.
JleMoOHCTpanun
Tabmumpl W CXEMBI:
«MHOX€eCTBEHHBIN



https://www.yaklass.ru/

PepepansHanTpabodasiporpamma—-brtonorima—10—t—+racest{yraybaertbiit
aJUICIIU3M»;
«B3aumopencreue
TEHOBY
Ntoro yacos 1o teme 10
13 Tema «3aKOHOMEPHOCTH U3MEHYMBOCTID)
13. W3meHun 1 B3aumoeticTeue PackpbiBaTh 5) (bu3ndeckoro https://resh.edu.ru —
1 BOCTH T'€HOTHIIA U CPEABIIIPU coJZiep KaHue BOCIIMTaHUA, HHTepaKTI/IBHHe YPOKH
MIPU3HAKO dbopMHUpOBaHUH TEPMHHOB u hopmupoBaHus
B. Bl deHoTHIIA. OHSTTHIE: KyJIbTypsl 310poBbs u | https:/fipi.ru/otkrytyy-
H3MEHUYUB W3MEHYUBOCTD IPU3HAKOB. | H3MEHUYMBOCTB, OMOLHOHATIEHOT'O bank . -zadaniy-dlya-
OCTH KauecTBenHnbie u HEHAaCJIeACTBEHHA Onaronomy-ms: otsenki-
T — 4 W3MCHYHBOCTD, 7) JKOJIOTUYECKOE yestestvenn_onauchnoy- i}
HpU3HAKI. B! I — BOCIIUTAHUE gramotnosti - OTKPBITBIN
Oauk 3aganuii ®UITA
U3MEHUYUBOCTH: WU3MEHYUBOCTb. https://www.yaklass.ru/
HEHACJIeICTBEHHAs u CpaBHUBaTh mwiaropma Skace
HacJIe/ICTBEHHAs. HEHACJIEACTBEHHYIO
JemMoHCcTpauMu W3MEHUYHUBOCTh  C
Tabmuupl u HACJIEICTBEHHOM.
CXEMBI: IIpuBouTH
«Buabl IIPUMEPBI
M3MEHYHMBO KAueCTBEHHBIX U
CTH. KOJINYECTBEHHBIX
OO6opynoBaHue: )X1BbIC TIPU3HAKOB
u repOapHbIe OpraHU3MOB,
DK3EMILIAPBI IIPOSIBIEHUI
KOMHATHBIX PACTEHUU; y  OpraHu3MOB
pucyHku (¢pororpadun) HEHACIIC/ICTBCH
JKUBOTHBIX HOMU 5
C Dpa3NMYHBIMA BHUJAMH | HACIICJCTBCHHO
A3MEHYHUBOCTH 51



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

Do ine N 1N N A~ nana | .. PP 1Nn_1 - PR PP ~ ) S TITETA
YA pya/ibRnanTpavuusaan TPUTPpaiviivia |1 bvioJtotvia. LU 1 RJTALLDI (yT/TyUJTCTHRRADIVI
U3MEHYNBOCTH
Monudukair 2 Monudukarmontas PackpbiBath 5) (bu3HIecKoro https://resh.edu.ru —
HOHHAs U3MEHYHBOCTh. Poib COZIepKaHKE BOCIIMTaHMS, HuTepakTuBHBIE yPOKH
U3MEHYHUBOC cpenbl B TEPMHUHOB u opmupoBaHUs o
T hopMHpoBaHUK HOHSTHIL: KyJIbTypbl 310poBbst ¥ | https:/fipi.ru/otkrytyy-
MO (PUKAIIMOHHOM MOU(PUKAIMOHHA SMOLMOHATBEHOTO bank ’ -zadaniy-dlya-
HU3MEHYMBOCTH. f, WIn Oaromnony us: Otessigstl_ennona chno
\Y/ u -
Hopma peaxIuu dbeHoTunmueckas, y . -
gramotnostl - OTKpBITHII
NPU3HAKA. WU3MEHYHUBOCTb, Gank sananmii GUITH
BapranporHEH Pl M bapuamta, https://www.yaklass.ru/
BapHallMOHHAs KPHUBas BapUaIMOHHBIN rmathopma Axmace
(B. Horanncen). piz, https://resh.edu.ru —
CpoiicTBa BapUaIlMOHHAsS HHTepakTUBHBIC yPOKH
MO (UKAITMOHHON KpHBasi, HOpMa
W3MEHYUBOCTH. Peakmun https://fipi.ru/otkrytyy-
JleMOHCTpAIIH NpU3HaKa, bank -zadaniy-dlya-
TaOmuIl U CXEMBI: Monudukarun. otsenki-
«MO[[I/I(i)I/IKaIII/IOHHaSI XapakTepuzoar yestestvenn_onauchnoy- 3
M3MEHYUBOCTEY. b CBONCTBA g;ir:(;’glﬂoilnﬁ- q)(;lrﬁlﬁﬂbm
. MOTU(PUKAIIMOHH
Obopynosanne: xusrie ot ¢ https://www.yaklass.ru/
u repOapHbIe mwiatdopma Sxmace
3K3EMILISIPBI U3MCHYMUBOCTH.
KOMHATHBIX PACTCHUMN; IokaspiBath  poyib
PUCYHKH ((i)OTOFpa(i)I/II/I) YCJIOBUM BHCHIHCHU
KUBOTHBIX Cpeibl B pa3BUTHH
c npuMepaMu MOJIU(PUKAITIOHHO
MO DHKAITHOHHO 1 U3MEHUUBOCTH Y
MHN3MEHYMBOCTH. OpraHn3MOB.
JlabopaTopuas padoTa Crponts
«McenenoBanue BapHUAaIlHOHHBIC  PSIBI
u



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

PepepansHanTpabodasiporpamma—bronorita—10—t—+nraccor{yraybrernbiit
3aKOHOMEPHOCTEN rpaduK’  KpuBOU
MOTU(DUKAITHOHHOM HOPMBI  PEaKIUU
M3MEHUYHUBOCTH. MIPU3HAKOB y
[TocTpoenue Pa3IUYHBIX
BApUAILMOHHOTO psiaa OpraHu3MOB
u
BApUAIMOHHON KPUBOID»
13. I'eHoTun 1 I eHOTHUIIHYCCKAS PackpbIBaTh 5) bu3nIecKoro https://resh.edu.ru —
3 nyeckas M3MEHUHBOCTD. coziepKaHme BOCITUTAHUS, HHTepakTHBHBIC YPOKU
A3MEHYHN CBoiicTBa TEPMHHOB H hopmupoBaHus N
BOCTb. FeHOTHIIECKO T — KyJIbTYpBl 3J0POBbS U https://flpl.ru/otkr_ytyy-
KoM6un AMCHUHBOCTIL B! KOMOHHATURHAS IMOLIMOHAIILHOTO bank -zadaniy-dlya-
ATHBHAS eHOTHIIECKOM H3MEHTHBOCTS, OJIaroToITyJus: otsenki-
— I MyTaLHOHHaS 7) HKOJIOTHYECKOE yestestvenn_onauchnoy- )
HBOCTE : BOCIIUTAHUE gramotnostl - OTKpPBITHIA
KOMOMHATUBHAS, H3MCHIHMBOCTE, 0ank 3aganuii ®UIN
MyTalHOHHAS. koMOuHanuy, https://www.yaklass.ru/
KomOunarusHas MYyTallHH. maTdopma SAxiacc
W3MEHYHUBOCTh. Meiio3 XapakTepu3oBathb
U TIOJIOBOW MPOIECC — CBOIiCTBA
OCHOBA FeHOTHUITHYECKOM
KOMOMHATHBHOL W3MEHYUBOCTH.
W3MEHUYMBOCTH. OnuceiBaTh MEH03
Ponmp kOMOMHATHBHOI H TIOJIOBOM Iporece
W3MEHYHUBOCTH B KaK OCHOBY
CO3aHUK MIPOSIBIICHUS y
T€HETUYECKOT O OpraHU3MOB
pasHo06pasus B KOMOMHATUBHOMN
npeaenax OJHOro BUIA. A3MCHYMBOCTH.
JleMoHCTpanun IToka3wiBaTh Ha
Tabauupbl W CXEMBI: KOHKPETHBIX
npuMepax pOJIb



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

POrpamivia

«ROMOMHaTUBHAaA

| Ciam e, 1N i PR PP ~ ) S TITETA
DvioJToTvia. IO RIJTACUDI TJTYy UJTCETRDIVI

KOMOHWHATUBHOU

MyTareHsl ¥ UX BIHSIHUE
Ha  OpPTraHU3MBI.
3aKOHOMEPHOCTH
MYyTallMUOHHOI'O

Pa3HBIX OPraHU3MOB.

Kiaccud
HITIPOBA
Tb

U3MEHUYUBOCTHY, U3MEHUYUBOCTH
«Metio3y, B CO3JaHun
«OmonoTBOpEHUE) TeHETUYECKOTO
pazHo0Opaszus
OpTaHU3MOB B
npenenax — OJHOTO
BU/JIA.
CpaBHUBATH
TCHOTUITUYECKYIO
W3MEHUYUBOCTH
MOIU(PUKAITOHHOM
13. Myraru MyTanuoHHast PackpbiBaTh 5) (bu3HYECKOro https://resh.edu.ru —
4 OHHas W3MEHYHUBOCTh. Busl coacpKaHue BOCIIMTaHUI, HnTepakTUBHBIE YPOKU
U3MEHYN MyTalui: T'CHHBIC, TEPMUHOB "u (bopmupoBanus
BOCTE. XPOMOCOMHBIE, TOHSTTHEE: KYJbTYpBl 3I0POBbSI U https://fipi.ru/otkr_ytyy-
3AKOHOM FCHOMHELC. My TAITHH, AMOLMOHAILHOTO bank _ -zadaniy-dlya-
EPHOCTH CrioHTaHHbBIC U XPOMOCOMHBIC Gnarononyms: otsenki-
. yestestvennonauchnoy-
MYTalMOHHOTO WHAYIIUPOBAHHBIE NIEPECTPOUKH gramotnosti - oTKpbITHIii
po MyTaluH. SInepHbie (abepparn), Oank 3anannit ®UITN
mecce u UTOIUIA3MATHYECKUE | TOIUILUIONINS, https://www.yaklass.ru/
a. MyTaluu. AHCYTIIION TN, matdopma SAxiacc
Onu Comaruueckue u MYTaHT,
rCHE IIOJIOBEIE MyTaluu. MyTareHsbl.
THKA [TpuauHb [TpuBOIUTH
BO3HUKHOBEHUS MpUMephl  MYTallUid,
MYyTaluu. BCTpEUaIOUXcs Y



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

H
P

H

eAepansHa Aporpamma——RMoAoTHA: RAGECHH{YTAYEAEHHbIN
nporecca. 3aKoH MyTaluu
TOMOJIOTUYECKHUX o
pAnoB pa3HbIM
B HACJIEICTBEHHOU OCHOBaH
n3meHunBoctu  (H.U. HSIM.
Baguios). Paznuuars Ha
Bresineprast M300paKEHUAX
A3MEHYMBOCTH u (cxemax, Ta0JyIMIax)
HACJICACTBCHHOCTD. FeHHBIE MYyTalluu,
Onuzenemuka u XPOMOCOMHBIE
DNUSEHOMUKA, HCpCCTpOfIKH
poib pasHbIX BHJIOB:
INUSEHEeMUYECKUX JieTIenny,
Gaxmopos 8 TyTUTUKALINH,
HAC1e008aHUU u TpaHCJIOKaIUH,
UsMeHuU8oCmu WHBEPCHH;
Genomunuyeckux TCHOMHBIC
NPU3HAKOB MyTaIUH.
Y Op2aHu3Mos. CpaBHuBaTh
JleMoHCcTpanum MEXIy  coboif
Hoptpetsr: I'. Jle Ppus, MYyTAaIiH1 Pa3HbIX
B. HWoramncen, H. U. BHUJIOB.
Basuiios. Xapaxkrepuso
Tabmuupl U CXEMBI: BaTh
«I'eneTnyeckne CBOMCTBA
3a00s1eBaHUS MyTalMOHHO
yegoBekay, «Bwuasl 17|
MYTaIumi». M3MEHYUBOCT
OobopynoBaHue: )XUBbIE u. HaszpiBath
u repOapHbIe MPUIHHBI
DK3EMIUIAPBI MyTaluM,




1

| Ciam e, 1N
DVIO7TOTViA. IO

efepansHanTpabotanrporpamma H—wrraceor{yrayEAeHHbIH
KOMHATHBIX PACTCHHUU; BBISIBIIATH
pucyHku (¢ororpadun) UCTOYHUKU
’KHUBOTHBIX (dakTopoB-
C pa3TUYHBIMU BUAAMH MYTarcHOB B
U3MCHYHMBOCTH. OKpYXKaroIe
IIpakTuyeckasi pabora 51 cpene
«MyTtanuu y (KOCBEHHO).
Jp0o30¢uIbI (Ha TOTOBBIX 11puBoIuTE
MHUKpOIIpenaparax)» (opmyHpoBKy
3aKOHa
TOMOJIOTHYECK
UX pAIOB U
HACJICICTBEHHO
i
U3MEHYMBOCTH
H. 1. BaBunosa u
000CHOBBIBATH
€ro3HaYeHHUE I
MPAKTUKH
CEBCKOTO
X035MCTBa
HTtoro yacoB 1o Teme 6
14 Tema «I'eHeTHKA YeJIOBEKAY
14, ['eHerrnka 3 Kapuotun YeJIoBeKa. PackpsiBaTh 5) bu3HIECKOro https://resh.edu.ru —
1 YEeJI0BEKa. MexyHapoaHas CoZlEpIKaHue BOCITMTaHUS, HHTepakTHBHBIC YPOKU
Meronsl porpamma TEPMHUHOB u | GopmupoBaHus
MEIUIINHCKO WCCICOBAHMS ~ T€HOMa | MOHSTHIA: KyJIbTyphl 370poBbsa u | hittps://fipi.ru/otkrytyy-
il reHeTUKH JeIoBeKa. MeTtomsl CEKBEHHPOBAHMHE, OMOIHOHAILHOTO bank ) -zadaniy-dlya-
W3YYICHHUS TCHETUKH KapTa  XPOMOCOMBI, Onaronony us: otsenki-
yestestvennonauchnoy-



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank

PR~ h/

PP a 1o P e M ) P ST

SR P e oBexa: ' ‘mpobany, | |7) KOJTOTHYECKOE | gramotnosti - OTKpBITHIA
reHeaornYeCcKmid, HaCJICICTBEHHBIC BOCITMTAHHUE Oank 3ananuii ®UITN
GIIM3HEIOBBII, GOJIe3HI https://www.yaklass.ru/
[IUTOr€HETHUECKHIA, (MOHOTEHHBIE, miarpopma SAkace
MO JIAIUOHHO- IOJIUT€HHEIC, https://resh.edu.ru —
CTAaTUCTUYCCKHUIA, TCHHBIE, VIHTEpaKkTUBHEIE YPOKH
MOJCIYIAPHO™ XPOMOCOMIbIC), https://fipi.ru/otkrytyy-
FCHETHYCCKHUH. MEIMKO- bank _zadaniy-dlya-
CoBpeMeHHOE TE€HETUYCCKOE otsenki-
onpejie/icHUe TEHOTHIIA: KOHCYJIbTUPOBAHHE, yestestvennonauchnoy-
HOJTHOTCHOMHOE AOporoBad gramotnosti - OTKpHITHIIA
CCKBEHHPOBAHUE, JIUArHOCTHKA, 6ank 3aganuii O®UIIN
TCHOTUITMPOBAHUE, B TOM aMHHOLIEHTES. https://www.yaklass.ru/
4ucie [TepeuuncnsaTe maTdopma SAxiacc
¢ mnomompio IIIIP- 0COOEHHOCTH

aHaju3a.
HacnencrBennnie
3a00J1eBaHUs

yelloBeKa. | eHHbIe U
XPOMOCOMHBIE

0ole3HM  YeJIoBeKa.
bone3nu

C HacJIeJICTBEHHOM
MPEAPACIIONOKEHHOCT
BIO. 3HaueHue
MEJIUITUHCKOMN
T€HETUKHU

B TPEAOTBpPALIEHUU U
JIEYEHUN TE€HETUYECKUX
3a00J1€BaHNH YeJIOBEKA.

Mennko-reseTnyeckoe

WU3Y4YEHUs TEHETHKHU
YyeJIoBeKa U METO/IbI
MEIUIIUHCKON
TE€HETHUKHU.
XapakTepu3oBaTh
METOJIbl  U3y4YEHUS
FeHETUKH 4YeJIOBEeKa
(reHeaIoTHYeCKUH,
OJIM3HELIOBLIH,
[IATOTeHETHUECKHH,
MOJIEKYJIIPHO-
TeHETUYECKHA,
MOMYJISIIUOHHO-
CTATUCTUYECKHM ).
OnuceIBaTh  1IEIH,
3aJ1a4u 4



https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

SepepanbrasTpabotariporpamma—brtororna— 10— rAaceoi{yrayEAeHHbtit
KOHCYJIbTHPOBaHUE. HOCTHIKCHUS
CTBOJIOBBIC MEKTyHapOHOMI
KJIETKU. [TonsitTue | mporpammel
«T€HETHYECKOTO «I'enom
rpy3a». YEJIOBEKAY.
DTHYECKHE Pazanuath Ha
ACTICKThI n300pakeHHX
HCCIIEIOBAaH (cxemax, Ta0JyIMIax)
Wi B 001acTH KapTbl XpOMOCOM
pElaKTUPOBAaHKS T€HOMA (reneruueckue,

W CTBOJIOBEIXKJICTOK. ¢dusnueckue,
I'eneTnueckue ¢GakToOpsI CHUKBEHCOBBIE).
MHOBBIIICHHON OnuceIBaTh
YyBCTBUTEIBHOCTH METO/IBI
1CJIOBCKA COBPEMEHHOI'0
K  (¢usmueckomy U OIIpeIeTICHNUS
XUMHYECKOMY FeHOTUIA
3arpsI3HEHUIO OpraHmu3Ma:
OKpY Karolen  Cpesl. MOJTHOT€HOMHO
I'enermueckas e
MPEIPaCIONOKEHHOCTh CEeKBEHHPOBAHH
YeJI0BEKA K MaTOJIOTHSIM. e,
JemMoHCcTpauuu TEHOTUITUPOBAH
Tabmuiel W CXEMBI: 1€, B TOM YUCIE
«Kapuotun yenosekay, ¢ mnomompro  IIIP-
«Metopl H3y4YECHUS aHajau3a.
TeHETUKH  4YeJIOBEKay, XapakTeprus3oBaTh
«['eneTnueckue HacJIeICTBEHHEIC
3a00JIeBaHUS 3a00JIeBaHUs
YEJIOBEKa». 4CJIOBCKa
3a00JIeBaHUs c

IIpakTnyeckas pabora




porpamma—-brtororita—10—1
«CocraBiiecHUE W aHaIu3
POAOCIIOBHOMN

o M PP ~= 0 S U TR T
RJTACCDI JTyosrcgnrbivi

HACJICACTBCHHON
MIPEAPACIIONOKEHHOCT
bIO.

CpaBHUBATH
IreHHBIE,
XPOMOCOMHBIE
Oosie3Hu
YyeJI0BeKa u
0oJie3HU

C

Hac

aen

CTBE

HHO

5

npe

apa

CII0

JIOXK

CHH

OCTb

10.
YcranaBauBaTh
B3aMMOCBSI3b
MEXTY
HACJICACTBCHHBIMU
3a00JICBaHUSIMU
YyeJIoOBEeKa U HX
T€HETUYECKOU
OCHOBOIA.
O00CHOBBIBATD




H

o M PP ~= 0 S U TR T
RJTACCDI Ty UJTC vl

Ho
(«p)

A~ ana | O im o
rpuUTppaivivia | DViu7TuT Vi,

3HAYCHHUEC MCEIHUKO-

TEHETHYECKOTO
KOHCYJIbTUPOBAHUS
B
IPEOTBP
allleHUH |
JICUCHUU
HACIIE/ICTB
CHHBIX
3a0oJieBaH
3471
4eJI0BeKa
Hroro yacoB 1o reme 3
15 Tema «Cejiekuusi OpraHu3MOB»
15. OcCHOBHbBIE 1 JlomecTHKai PackpsiBaTh 5) bu3rIECcKOro https://resh.edu.ru —
1 HOHSATHUS ust u coziepKaHue BOCITUTAHHUS, WHTepakTHBHBIE YPOKU
CEJICKI[UU CEJICKIIUS. OCHOBHBIX (bOpMI/IPOBaHI/I?I
3aporkieHue OHSITHIL: KyJbTYphl 310poBbst U | https://fipi.ru/otkrytyy-
CeNeKIMn | CeeKITHS, 3MOIHOHAILHOTO bank -zadaniy-dlya-
OMECTHKAL OMECTHKAIIHS, OJIarOTOTyYHS: otsenki-
. YdeHme MPHMUTHBHAS 7) JKOJIOTUYECKOE yestestvenn.onauchnoy- }
HIL CONCKIHA, BOCHHUTaHUE gramotnostl v-q)(I)/}“ll_([I;/;»ITHI/I
aHK 3a/IaHU
BaBunosa o KOMOWHATHBHAS hitps:/ /vl\jww.vaklass.ru /
Henrrpax CCTCKIIA, COpT, miaTdopma Sxiace
TIPOHCXOKICHI u | TOpOJa, IITAMM. https://resh.edu.ru —
MHOroobpa3sus Tepeuucasts MHTEpaKTUBHBIE YPOKH
KyJbTYPHBIX  PacTEHHIA. OCHOBHEIC
Poip CEIICKIIUU B STallbl pasBUTHA https://fipi.ru/otkrytyy-
CO3JIaHUH COPTOB CCIIEKIUU  Kak bank -zadaniy-dlya-
pacTeHnit M 1OpOZ nporecca u otsenki-
JKMBOTHBIX. Copr, HayKU. yestestvennonauchnoy-



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank

PeaepansHanTpabodtanporpamma—bitonorna—10—traaces{yraybatHtbint - v
IOpOJa, IITAMM. XapakTeprus3oBaTh gramotnostl - OTKpPBITHIN
3aKOH  TOMOJIOTHYECKUX | COJIEpP/KaHUE Oank 3anannii ®UIN
PSIOB yuenns H. W https://www.yaklass.ru/

B HACIIEJICTBEHHOM Basuiosa 0 nuiardopma Aknace
W3MEHYHUBOCTH [enTpax

H.N. Basuiosna, MIPOUCXO0XKIE

€ro 3Ha4yeHue s HUS u

CEJICKIIMOHHOM MHOT000pa3u

paboTHL. SKYJIbTYPHBIX

JleMoHCTpauMu pacTeHui.

IToptpetsr: H. 1. BaBuinos,
N. B. Muuypum, I'. 1.
Kapneuenko, II. II.
Jlykpsnenko, b. JL
AcraypoB.Ta0nuupl u
«lenTphI
MPOUCXOXKACHUS U
MHOT000pa3us
KYJBTYPHBIX
pacTeHuiny,

«3aKoH
TOMOJIOTHYECKHUX

pAIOB

B HACJIEICTBEHHOU
M3MEHYUBOCTUY.
JlabopaTopHnas padora
«3yyenune

COpTOB

KYJbTYpPHBIX

pacTeHuit u
Opox

CXCMBI:

IToxaseiBaTh LleHTpEI
MPOUCXOXKACHUS U
MHOT000pa3us
KYJbTYPHBIX
pacrenuii u LleHTpBI
JIOMECTUKAIIUU
JTIOMAIITHUX
JKUBOTHBIX Ha
KapTe MUpa,
CBSI3BIBATH nux
MECTOIT0JIOKEHHE

c oyaramu
BO3HUKHOBCHUS
JIPEBHENIIINX
[MUBUJIN3ALUHN.
CpaBHUBaTh

COpT, MOpoAay,
ITaMM c
BHJIaMU-

POIMYAMH.
OO60CHOBBIB



https://www.yaklass.ru/
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| Cigmemmnei,n 1N 1 i PP T
ImMpuUTpamnivia | DvivuJTtotvia, 10U 1 RJTACULDI (YT7Ty

JIOMAIITHUX aThb
JKHBOTHBIX» 3HAYCHHE

3aKOHa
TOMOJIOTHYE
CKUX PSI0B

B

HacJICICTBCH
HOH

W3MEHYHBOC

TH

H. 1. BaBuiosa
ISt
CEJCKIIMOHHOMN
paboTHI.
OnuceiBaTh
MEPCIIEKTUBBI
JIOMECTUKAIIUN U
CO3JIaHUE€ HOBEIX
COPTOB
KYJBTYPHBIX
pacTeHui, IMopox
JOMAaIIHUX
JKUBOTHBIX H
IITaMMOB

MHUKPOOPTaHN3MOB

15.2 | Merto 3 Metonbt PackpbIBaTh 5) ¢du3nveckoro https://resh.edu.ru —
118} CEJIEKIIMOHHOM cojepKaHue BOCITUTAHUS, WHTepakTUBHBIC YPOKH

celeK paboTHI. TEPMUHOB u opmupoBaHUs
[IMOHH VcKyccTBEHHBII OHSTHI: KyJIbTypBl 310poBbs ¥ | https:/fipi.ru/otkrytyy-
AMOIIMOHAIBHOTO bank -zadaniy-dlya-
0JIarOTOJTyHs otsenki-

on 0oTOOp: MaccoBBI H UCKYCCTBEHHBIN



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank

Apna | fa}

\PCHC}JGIIDHOH

PoOTPpaMmva

Ciimnmmei . 1
DVIO71oTviAa. IU

1
I

u;lc:riHbi'V‘l

KAaCCht \

paboTHI. WHIUBUYAJTbHBIN. Gop, yestestvennonauchnoy-
Coxpanenue, Orarnsl MIPOU3BOIUTEIIH, gramotnosti - OTKpBITHIi
U3y4YCHHE U KOMOMHALIMOHHOM 3KCTEphED, Oank 3amanuit GUITU
UCIIOJIB30BaHU CEJICKIIUU. 6HI/I3KOPOHCTBCHHOC httDS//WWWV&k|aSSI‘U/
€ HcnbiTanne CKpeIIUBaHUE, HIIH EtntaT(.l/)/otha }(IjKHaCC
TCHCTUYECKUX IPOM3BOIUTENEH MHOPUIHT, ps./jresh.edu.nu —

HuTepakTUBHBIE YPOKU
peCypcoB o IIOTOMCTBY. HEPOJICTBEHHOE

OT60p 1O reHoTHILYC
IOMOULIBI0  OLEHKHU
(deHoTHIa IOTOMCTBA

1 0TOOp IO TEHOTHUILY

C TIOMOIIBI0  aHaJInu3a
JHK. HckyccrBeHHBIN
MyTareHe3 Kak METOJ
CEJIEKLIMOHHOM paboThI.
Pagnanuonsslii  u
XUMHUYECKHUN

MyTareHes3 KaK
VUCTOYHUK MyTauui

y KyJIbTYPHBIX (GOpM
OpraHU3MOB.
Hcnonb3oBa

HUE

T€HOMHOT'O

pPEeAaKTHUPOB

aHus u

METO/I0B
pexomOuHanTHbeIX  JIHK
JUTSL ITOJTyYEHUSAUCXOTHOTO
MaTepuaia Juisl CeleKIUH.

HOJIy‘{eHI/IC MOJIUTIIION JOB.

CKpelLMBaHHUE, WJIU
ayTOpUJIMHT, 4YHCTast
JIMHHS,  TETEPO3UC
(rubpugHas  cuna),
T€HOMHOE
peIaKTUPOBaHUE,
HCKYCCTBEHHBIN
MyTareHes,
(dakTopbI-
MyTareHsl,
MOJIUIUIOUBL,
OTIAJIEHHAS
rudpuM3aIms,
CEKBEHUPOBAHHUE.
XapaxkTeprus3oBaTh
OCHOBHbBIE

METO/IbI CENIEKIIUU
pacTeHuit u
KUBOTHBIX:
HCKYCCTBEHHBIN
oTbop "
TUOPUIN3AITHIO.
CpaBHuBaTh
MaCCOBBII

https://fipi.ru/otkrytyy-
bank -zadaniy-dlya-
otsenki-
yestestvennonauchnoy-
gramotnosti - OTKpHITHIi
Oank 3aganun GUITA
https://www.yaklass.ru/
miatdopma Axmacc



https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

CoxpaHeHue M H3y4yeHHE
TEHETUYECKUX PECYPCOB
KYJbTYPHBIX DPACTCHHN |
UX JUKHX POIMYEH st
CO3/IaHUS HOBBIX COPTOB U
ruopuIoB

eaeparnbHa frporpamma——bororita—10 KAacebH{yrAyEAEHHbHA
BryTtpuBuosas UCKYCCTBEHHBIN
ruopuI3aIHsL. oTOOp c
EJII/I3KOpOI[CTBeHHOG WHANBUAYaAJIbHBIM,
CKpelLIMBaHUE, WU MOKa3bIBaTh 1504
WHOPUIVHT. 3HAUECHUE IS
Hepoactsennoe CeJICKIUU
CKpelIMBaHUEe, WIIU KYJIbTYPHBIX
ayTOPHJIMHT. pacTeHui u
I'erepo3uc u JIOMAIIHUX
ero JKMBOTHBIX.
IIPUYUHBI. IIpuBoauTs
Hcnonp3oBa KOHKPETHBIC
HHEC IpUMEPHI
reTepo3uncan OTAANEHHON
CEJIEKITHH. rHOpHUIM3aLUN B
Otnanéunas CCJICKLIMU.
ruOpHAN3aLYSL. OnucpiBath
IIpeononenue omerr I L.
GeCILIOTHS Kapnewenko mno
MEKBHUIOBBIX IPEO/IONICHUIO
HOPHIIOB. oecrioaus
TocTHkeHHA MEKBHUIOBBIX
CEJIEKIIMH PACTEHUN U rHOpH/IOB.
KUBOTHBIX. «3enénas Pasnmiyath Ha
pesonoyusny. M300paKEHUSIX

(cxemax, Tabyuiiax)
Y OTAEJIbHBIX
MIpEACTaBUTENEH
KOHKPETHOI'0 cCopTa
u TTOPOIBI
XO3SIHUCTBEHHO




P N 1

Cismnmnei i 1N
ImpUTpaiviivia oyro7ToTvia. U 1

CEITbCKOXO3STMCTBEHHBIX
KYJIBTYP. H3zyuenue,
coxpaHenue u ynpaeiexue
2eHemuyecKuMu
pecypcamu
CeNbCKOXO3ANUCMEEHHbIX U
APOMBLCTIOBLIX HCUBOMHBIX
6  yeiax  YIyyuleHus
Cywecmeayrouux u
CO30aHUsi HOBbIX NOPOO,
JUHULL U KPOCCO8, 8 MOM

yucne ¢ NpUMeHeHuem
COBDEMEHHbIX ~ Memo0os
HAY4HbIX — UCCe008aHU,
nepeoosvix uoeti u
NepCcneKmueHbLX
MexXHON02U.
JdeMoHcTpannmn

[Toptpetsr: H. 1. BaBuinos,
H. B. Muuypun, I'. /1.
Kapneuenko, H.
bopunoyr, K.
benses.
Tabmuipt
CXEMBI:
«Metoasl
CEJIEKITUI,
«Otnanéunas
TUOPHUIU3AITUSY,
«MyTrarenes».
JlaboparopHas

.

n

KAaccht

LICHHBIC TPU3HAKH,
HEOOXOIMMEIC
YEJIOBEKY.
Xapakrepus3oBaThb
POJIb CEJIEKLINU

B oOeccIieueHHH
MPOJOBOJILCTBEH
HOH
0e30macHOCTH
YyeJIOBEUECTBA.
[TpuBoUTH
KOHKPETHbIE
MIPUMEPbI
NOCTH)KEHUH
CEJICKIINHU
KYJBTYPHBIX
pacTeHuit
JIOMAIITHUX
JKMBOTHBIX

B Poccnn

NPT~ ST
UIPAN A ZA\"1alnl~114!




-

PO amiivia—]

=
i)
H

padora

«3yuyenue METO/10B
CEJIEKLIUU

pacTeHuin»
IIpakTnyeckasi padora
«IIpuBuBKa
pacTeHu».
JKCKypceust
«OCHOBHBIE METO/BI

u JOCTH>KEHUS
CEJIeKLIUU PACTEHUU

W OKMBOTHBIX  (Ha
CEJIEKLIUOHHYIO
CTaHLHIO,

IUIEMEHHYIO (epmy,
COPTOUCIIBITATENIbHBI

W y4acToK,

B TETIIMYHOE XO35IMCTBO,
B nmabopaTopuio
arpOyHUBEPCUTETA  WIH

HAy4HOTO [IEHTPA)»

Nn_1
U I

KAacest{y

Hroro

Y9acCoB I10 TEMC

4

16

Tema «buoTexHO0J0rUsI U CAHTETHYECKAST OUOJIOTHS»

16.

bunorexnoio
THs KaK
HayKa n
0Tpacib
MIPOU3BOACT
Ba

1

OOBEeKTHI, UCIIONIb3yEeMbIe
B OMOTEXHOJIOTHU,

—  KIETOYHBIE U
TKaHEBBIE

KYJbTYPBHI,

MHKPOOPTaHU3MBI, ux

PackpsiBath
colepKaHue
TEPMHUHOB
MMOHSTHM:

OMOTEXHOJIOTHS,
TpaJULIMOHHAS

5) bu3nIecKoro
BOCIUTAHHS,
(dhopmupoBaHus
KYJIBTYPbl 30POBbSI U
HMOIIMOHATBHOTO
OJaronoxyus:

https://resh.edu.ru —
HNHTepakTUBHBIE YPOKHU

https://fipi.ru/otkrytyy-
bank -zadaniy-dlya-
otsenki-
yestestvennonauchnoy-



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank

| Ciam e, 1N
DvioJToTvia. IO

1
I

AN L ”Px553§¥3§HCTHKa. Kgﬁs%gégggg%%%THmw gramotnosti - OTKpPBITHIi
Tpagunuonnas MHMKPOOHOIIOTH bank 3ananuii CUITN
OMOTEXHOIIOTHSL: YECKHUI CHHTES, https://www.yaklass.ru/
xje0omneyeHue, MHUKPOOHOJIOTH wiargopma Sxnace
moyueHHe qeckas https://resh.edu.ru —
KHCIIOMOJIOYHBIX TEXHOJIOTHSI. HHTepaKkTHBHbIC ypOKH
e e

bank -zadaniy-dlya-
MukpoOuomornieck OUOTEXHOJIOTH otsenki-
nitcnnTes. OObeKThI u, mnem  u yestestvennonauchnoy-
MHKPO6H0??FquCKHX 3aja4u, gramotnosti - OTKpBITHII
TEXHOJIOTHH. CTOSIIIME TIepe] Oauk 3aganuii ®UITU
IIponsBoxcTteo  Oenka, OMOTEXHOJIOTU https://www.yaklass.ru/
AMHHOKHUCIIOT 1 eil. wiatdopma SAxnacc
BUTaMHHOB. XapakTepr3oB
JdemoncTpanuu aThb OOBEKTHI,
Tabmuist u CXEMBL: | HCIHONB3YEMBIE
«Hcnonp3oBanue B
MHUKPOOPTaHU3MOB B BHOTEXHOIOIHN
IPOMBIIIUIECHHOM | _KJICTOYHbIE U
IIPOM3BOJICTBEY. TKAHEBBIC
JlaGopaTopHnas padora KYJbTYPBI,
«3 MHUKPOOPTraHU3M

yueH
ue
00Be
KTOB
oot
€XHO
JIOTH
w».

BL
OnuceiBaTh OCHOBHBIE
METO/IbI
TPaIULIMOHHOMN
OMOTEXHOJIOTHH U
JOCTHXKEHUS
MHUKPOOHOJIOTH
YeCcKOi



https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

| O im o
ITPUITpaniivia | DVivuJTuTvIA,

A

eAepantHa T Kaces{yrAyEaeHHbit
IIpakTuyeckasi pabora TEXHOJIOTUH.
«Tomyuenue 06
MOJIOYHOKHCIT OCH
BIX OBBI
HPOJYKTOBY. BaT
IKCKypcus b
«buorexHomorus — 3Ha
BaOKHEHN IS YEH
IPOM3BOIUTEIBHAS ue
CHJIACOBPEMEHHOCTH ouo
(Ha OGMOTEXHOJIOTHYECKOE Tex
MIPOM3BOICTBO )» HOJI
oru
u
TUIst
CEIIbCKO
XO3AUCT
BEHHOT
0
POU3B
OJICTBA
16.2 | OcHoB Co3nanue PackpbIBaTh 5) ¢du3nveckoro https://resh.edu.ru —
HBIE TEXHOJIOTUI u CozlepIKaHue BOCITUTAHWUS, WHTepakTUBHBIC YPOKH
Harpas UHCTPYMEHTOB TEPMUHOB ¢dbopmupoBaHus
JIeHUs I(C/ICHAMPABICHHOTO HOHSITHIA: KYJIBTYPbI 310POBbSI U https://fipi.ru/otkr_vtyy-
CHHTET M3MEHEHHS u KIIeTOYHas SMOIHMOHAIBHOTO bank  -zadaniy-dlya-
MYECKO KOHCTPYHMPOBaHUs WH)KEHEPHUS, Omaronoryqus: otsenki- A
i FEHOMOB C LEJbIO KJICTOYHA g?::gztt\r/l%r;?ion-augnrc]gr),/l;mﬁ
ororor HOTYHCHIDE g 6ank 3ananuii ®UITN
m OPTAHMIMOB —H HX TEXHOIOT https://www.yaklass.ru/
KOMITOHEHTOB, usi, METOJ

iatdopma Axnacc



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
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D ] Ll B - e/ e A M i https://resh.edu.ru —
BCTpEYAIOITUECS KJIETOK H WNHTepakTUBHBIE YPOKHU
B NpUPOJE | TKaHEH,
OMOCHHTETHYECKHE MMy TH. TOTUIIOTCHTHOCTb, https:// fipi.ru/otkrytyy-
Knerounas ~ MHKEHEPHA. | MIIOPUIOTEHTHOCTS, bank . -zadaniy-dlya-
Metonsl CTBOJIOBBIE  KJIETKHU, otsenki-
TTYPE KICTOE B | mpowmomamsmos yestestvennonauchnoy- )
canci pacTesuti " DaMHORCEIIE gramotnosti - OTKPBITBIN
KUBOTHBIX. KpuoOaHKu. pacTeHuit 6aHK-3aﬂaHHH e

’ https://www.yaklass.ru/

Comatnyeckas comatuieckas miatdopma Sxiacce
ruOpU I3 u rudpum3aIms,
COMaTHYECKUI raIuION Ibl,
SMOpHOreHes. THOPHUIOMBI,
Hcnonb3oBanue MOHOKJIOHQJIbHBIE ¥
rarjionJIoB B CEJICKIIUU OJMUKIIOHAJIBHBIE
PAaCTEHHH. aHTHTEa, METO[
Ionyuenue TpaHCIJIaHTalUuU
MOHOKJIOHATIbHBIX A71ep,KIOHUPOBAHUE.
anmumer. XapakTe
Hcnonvzosanue pH30BaT
MOHOKIIOHANbHBIX U b
NOJIUKTOHANbHBIX OCHOBH
anmumen bIE
8 Meouyune. HaIpaBJI
HckyccTBeHHOE CHUS
OIINIOJOTBOPCHHE. CHUHTETU
Pexonctpykius YecKou
AUIEKIETOK 51 OMOIOTHH.
KJIOHUPOBaHUE OnuchIBaTh Ha
JKUBOTHBIX. Meron KOHKPETHBIX

TpaHCIIAHTALUU sIJIEP

npumMepax MCETOAbI



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

PegepanvranTpabotaniporpamma-pronorma— 10—t rracest{yraybatrtbiit
KJICTOK. exHo02UU KJIETOYHOM
0300po8IeHUS, WHKXCHEPHUH.
KVIbMUBUPOBAHUS U [TpuBOIUTH
MUKPOKTOHATLHO2O IPUMEPBI
DASMHONCEHUSL UCIIOJIb30BaHUS
CeNbCKOXO03AUCMBEHH MOHOKJIOHAJIbHBIX
bIX KYAbMYp. u
JemMoHCcTpauMu MOJUKJIOHAJIBHBIX
Tabauis u AHTHTCIL B
CXEMBI: MOZHITHHE.
OueHuBaTh
«Knerounas
3HaYCHHE
WHKCHCPHD CHHTETHYECKOM
onosoruu IS
CEJIbCKOTO
X03ICTBA 51
MEAUIHBI
16.3 | Xpomocom 1 XpoMocoMHass M TreHHas | PackpeiBaTh 5) (bu3HYECKOro https://resh.edu.ru —
Has u VHKEHEPUSL. coaepKaHue BOCIIMTaHHA, I/IHTepaKTI/IBHLIe YPOKH
reHHasd HckyccrBennblii  cuHTe3 | TCPMHUHOB H hopmuposanms .
HHKeHepus reHA I HOHSTHI: TeHHas KYJIBTYPbI 310POBbSI U https://flpl.ru/otkr_ytyy-
KOHCTpYHpOBaiHe HiDKeHEpHS, A o - zadaniydlya-
PEKOMOMHAHTHEX PECTPHKIHOHRIC yestestvennonauchnoy-
AHK. Cosdanue DHAOHYIIICAsE! gramotnosti - OTKpBITHIH
MPAHCSEHHbLX (pecTpuxTasb), 6ank 3aganuit ®UIN
Op2aHU3MO8. JIMIIKAC KOHIIBL, https://www.yaklass.ru/
Hoctrxenns u TUTa3MHAIBI, mardopma Skmace
[EPCIIEKTUBBI peCTpuKINs, https://resh.edu.ru —
XPOMOCOMHON M T€HHOMU JIMTUPOBAHUE, HNHTepakTUBHBIE YPOKHU
WHKXCHEPUH. Tpa"cdopmarus,
DKOJIOTHYECKUE u CKPUHUHT,



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/

PY~P h/

| Ciam e, 1N
ImpuUTpamivia | ovivJTouLviAa. 1U

ATUYECKHE  MPOOJIEMBI
TECHHOM

WHXXEHEPUHU.
JleMoHCTpanuu
Tabmuusl u

CXEMBI:

«I'ennas

WHKEHEPHS)

o PP PPN T
RJTACUDI {YTI7TYUJTCHRDIVI

TPaHCTCHHBIC
(reHeTHUYECKH
MOIU(UIMPOBAHH
bI€) OPTaHU3MBI.
OmnuceIBaTh METOBI
PENPOAYKTHUBHOTO
TEpPaneBTUYECKOTO
KJIOHUPOBaHMS,
KJIETOYHBIE
TEXHOJOTHH H
CIIOCOOBI
TCHETHYCCKOM
WHXCHEPHUH.
XapakTepru3oBaTh
JOCTHKCHHS TeHHOM
WH)KECHEPUH.
O1eHUBATh
JKOJIOTHYECKHE U
TUYECKHUE
poOIeMbI
KIIOHHUPOBAaHUS U
CO3/IaHUS
TPaHCTEHHBIX
OpPTaHU3MOB,
MIEPCIICKTHBBI
pa3BUTHUA
XPOMOCOMHOM

Y TEeHHOUW MHXEHEepUHU

https://fipi.ru/otkrytyy-

bank -zadaniy-dlya-

otsenki-
yestestvennonauchnoy-

gramotnosti - OTKpBITHIi

Oauk 3aganut ®UTTU
https://www.yaklass.ru/
iatdopma SAxmace

16.4

Mennn
HHCKHE

Mengununackue
OMOTEXHOJIOTHH.

PackpsiBath
coJepKaHue

5) bu3nIecKoro

BOCIIMTaHHA,

(dhopmupoBaHust

https://resh.edu.ru —
HHTepakTUBHBIE YPOKHU



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/

Do o A PN | Ciam o o 1 i P FUTT ~= - SR TR T T
ouorex | ocmeenomnasn TepMHHOB | M | KyabTypsl 310poBbs u | https://fipi.ru/otkrytyy-
HOJIOTH yugposast HOHSITHIA: SMOLIMOHAIBHOTO bank -zadaniy-dlya-
u meouyuna. ITL[P- MEIUIIMHCKAs Ouraromosyyus: otsenki-
OUACHOCMUKA. OHOTEXHOJIOT NS, yestestvennonauchnoy-
Memabonommwiii METa00IOMHBIN gramotnosti - OTKPLITBIH
anans, AHAIHS, Oank 3agannii OUITU
https://www.yaklass.ru/
2eHOYeHmpuyecK TCHOIICHTPUYCCKH
y . wiatdopma SAxmacc
un anamuz " aHajHs, https://resh.edu.ru —
npomeoma MEPCOHATIM3UPOBA VIHTepAKTHBHES YPOKE
yenoseKa ons HHasg MeEIMIUHA,
OYEHKU PCreHCPaTUBHAM https://fipi.ru/otkrytyy-
COCMOsAHUA €20 MeIUIIMHA. bank -zadaniy-dlya-
300p08bSL. XapakTeprus3oBaTh otsenki-
Hcnonvzosanue METO/bI yestestvennonauchnoy-
CMEON0BbIX  KIEMOK. MeTaboJIOMHOIO U gramotnosti - OTKpBITHIi
Tapeemnas mepanusi T€HOLIEHTPHYECKOT 6ank 3ananuii ®UITN
paxa. 0 aHanu3a; https://www.yaklass.ru/
3D-buounscenepus UCIIOJIb30BaHUE natdopma Sxmace
ons paspabomku CTBOJIOBBIX
@yHOamenmanvbHbixX KJIETOK; [LP-
OCHO8  MeOUYUHCKUX JTIUarHOCTHUKY,

MexHo102Ull, CO30aHUSA
KOMNJIEKCHbIX MKAHel

couemanuem
MexHOoI02Ull
MpEXMepHo20
ouonpunmunea u
ckaghghonounea ons
peuieHus 3a0au
NepCoOHATUZUPOBAHHOLL

MeOuyuHbwl.

TapreTHyI0 Teparuio
paka



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/

usea | Ciamemmei,n 1N
usan IP&IP wivia | DviuZ1uTvia., 1U

030anue  BeKMOPHbLIX
BAKYUH c yenbro
obecnevenus
KOMOUHUPOBAHHOT
3auumol om
6o30youmeneti  OPBU,
yemanoenenue
MOJIEKYIAPHBIX
MEXAHUZIMOB
@DYHKYUOHUPOBAHUS
PHK-cooeporcawyux
8UPYCO8,

8bl3bleAlOUUX 0cobo
onacuvle 3a00/1€6aHUS.

KAacest{y

yenogexa u
HCUBOMHBIX
Hroro yacos o teme 4
PesepBHOE Bpems 1
OBULIEE KOJIMYECTBO | 102
YACOB 110
IMTPOTPAMME
11 xknace
Hanmenosarue OCHOBHEBIE BUJIbI
Ne pazmenoB u TteMm | Kommyecr
IIporpamMmMHoOe conepxaHue JESTEIbHOCTH
n/m | yueOHOro BO 4aCOB
o0ydJaronuxcst
peaMera
1 Tema «3apoxkneHne H pa3BUTHE IBOJTIONMOHHBIX NIPEACTABICHHI B 0MOJOTrHHN»




MDananan 1
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11

OBOJIIOIIMOHHAS
TEeOpUst
JlapBuHa

4.

OpomonnonHas Teopusi Y. JlapBuna.

[Ipennoceuiku BO3HHKHOBECHHS
napBuHu3Ma. JKu3Hb M HaydyHas
nearenbHocTh Y. /lapBuHa.
JdemoHcTpauuu

[Toptpetrsr: Apucrorens, K. Jlunnei,
K. b. Jlamapk, 2. XK. Cent-Unep, XK.
KroBre, Y. /lapBuH.

Tabmuue! u cxeMsl: «CrucremMa KUBOU
npupoasl  (mo K. JluHHero)»,
«JlectHuma kuBBIX cymiecTB (IO
Jlamapky)», «MexaHuszm
(hopMHUPOBaHKS TPHUCTIOCOOJICHUH Y
pacTeHui u JKUBOTHBIX (o
Jlamapky)», «KapTa-cxema Mapuipyra
nyremectsus Y. [lapsunay, «Haxonku
Y. JapBuHa»

PackpriBath
coJiepKaHuEe TEPMHUHOB
u MTOHSATUIA:
KpealnoHu3M, BU]I,
CUCTEMAaTHKa,
OuHapHas
HOMEHKJIaTypa,
HCKYCCTBEHHAas
cucremMa
KJIacCU(UKAIIUU
OpraHU3MOB,
UCTOPUYECKUN METOJ,
JApBUHU3M.
XapakTepus3oBaTh
B3IJIsAbl  ApHcTOTENS,
Omnenokia, Jlykpeuus

Kapa, JIx. Pes nHa
pa3BuTHe KHBOM
PUPOJIBI.

OuenuBary Brian K.

JlunHess B pa3BUTHE
OUOJIOTHH.
CpaBHUBaTh  B3TJISI/IBI

Ha BUJI 1 3Bomonuio K.
JInHHes, XK. b.
Jlamapxka u Y. /TapBuHa.

Kputnuecku
OLICHUBATh
KpEalMOHNUCTCKUE
B3IJISABl  HAa  KUBYIO
HIPUPOAY.

[Tepeuncnars

KYJIbTYpHO-

3) IyxOBHO-
HPaBCTBEHHO
ro
BOCIIUTAHUA:

https://resh.edu.ru

HNuTepakTuBHBIE
YPOKH

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKPBITBIA  OaHK
sagauu OUTTU
https://www.yaklas
s.ru/  mnardopma
Sknacc



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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HCTOPUYECKHUE u
€CTECTBEHHO-HAayYHbIE
IPEANOCHUIKA
MOSABJIEHUS
3BOJIOLUOHHON TEOPUU

Y. [JapBuHa.

OnuceiBaTh  poOJb
HUCTOPUYECKOTO
METOo/A.

W3narats
CYIIHOCTh
3BOJIIOLIMOHHON TEOPUHU
Y. JlapBuHa.
HaszpiBath  OCHOBHBIE
(dakTer Oworpadpum Y.

HapsuHa u  3ramnsl
CO3JIaHMs UM
9BOJIKOLMOHHON TEOPUHU
1.2 | JIBWKYyIIHME CHIIBI JIBHOKYIIME CHJIBI SBOJIIOLIMM BHJIOB 110 | PackpbiBaTh 5) https://resh.edu.ru
HBOJIIOIUHN  BUJIOB Y. JlapBuHy (BBICOKasi HHTEHCUBHOCTD | COJICpKaHUE TEPMHHOB ¢buznvecko | —
no Y. JlapBuny pa3sMHOXKEHUs OpPraHu3MOB, | U NOHATHUI: | TO  BocmuUTaHus, | MHTepakTUBHBIE
HaCJIeICTBEHHAs W3MEHYHMBOCTb, | HACJIEJICTBEHHOCTD, (dhopmMupoBaHHS YPOKH
6opbba 3a CYIIECTBOBAaHHUE, | K3MEHUUBOCTH, KYJbTYpPBI
€CTECTBEHHbII U  UCKYCCTBEHHBIH | HCKYCCTBEHHBIH OTOOp, | 3I0pPOBBS 51
oT0op). 6opnba 3a | amonoHaneHoro | https:/fipi.ru/otkry
JleMoHCTpauu CYIIIECTBOBAHHE, OJIaronoIyvus: tyy-bank -zadaniy-
[Moptper: Y. [lapBuH. €CTEeCTBEHHBII 0TOOP. dlya-otsenki-
Tabmuisl u cxembl: «@opMbl 60psObI | M3marate  CymiHOCTh yestestvennonauch
3a CYIIIECTBOBaHHEY, «Iloponp! | yuenus noy-gramotnosti -
roiryoei», «Mmnoroob6pasue | Y. JapBuHa 00 OTKPBITBI  OaHK
KYJIbTYPHBIX bopm KaIyCTbD», | HCKYCCTBEHHOM 3ananuii GUIIA
«[Topombl  OMamIHUX KUBOTHBIX», | OTOOpE.
«Cxema o0pa3oBaHMs HOBBIX BHJIOB | XapakTepu30BaTh



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
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(mo Y. JapBuHy)», «Cxema | ABHKYIIHUE CHUTBI https://www.yaklas
COOTHOIICHUS JBIDKYIINX CHJI | DBOJIIOLIMA BHJIOB TI0 s.ru/  mmardopma
SBOJIIOIUN» HapBuny. Skinacc
[IpuMeHATs 3HaHUA O
JBUKYIIUX cuiax
9BOJIIOLIMM  BUJOB 10
HapBuny JUIst
00BsICHEHUS
MHOT000pa3usi BHJIOB,
opoJ JIOMAITHUX

JKUBOTHBIX M COPTOB
KYJBTYPHBIX PaCTEHUU

13

dopmMupoBaHUE
CUHTETUYECKOU
TEOPHUH 3BOJIIOLIMU

OdopmiieHHE CHHTETHYECKON TEOpUH
spomonn  (CTD).  HelitpanpHas
teopuss  3poionu. CoBpeMeHHas
SBOJIIOIIMOHHAS OHMOJIOTHs.

3HaueHHWe HBOJIOIIMOHHON TEOpUU B

(dhopMupOBaHHH €CTECTBEHHO -
HAYYHOW KapTUHBI MHpA.
JdemMoHcTpauuu

IToptpetsr: C. C. YeTBepUKOB,

N. W. llImaneraysen, Jx. Xonnein, .
K. benses.

Tabmuuer um  cxembl: «OCHOBHBIC
MOJIOKEHUS CHUHTETHYECKON Teopuu
IBOJTIOLIAN»

PackpriBath
coJiepKaHue TEPMHUHOB
51 MMOHSITHM:
JTApBUHU3M, MYTallUH,
MYTaIMOHHBII
npoiiecc.

OOBSCHATh MPUUYHHBI
KpH3HCa JapBUHU3MA.
O60CHOBBIBATH
3aKOHOMEPHOCTH
TpaHchopmanuu
JTapBUHU3MA B
CUHTETUYECKYIO
TEOPUIO SBOJTIOLIAN
(CTD).

HN3naratb  OCHOBHBIE
MOJIOKEHUS CTo.
OnenwuBars Bkitaa I'. Jle
®pus3a, C. C.
YeTBepukona,

H. N. IImaneraysexa,

8) LIEHHOCTHU
HAY4IHOTO
MTO3HAHMUSL:

https://resh.edu.ru

WutepakTuBHBIC
YPOKH

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKpBITHIH  OaHK
3aganu OUITN
https://www.yaklas
s.ru/  mmardopma
Sxnacc



https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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H. K. DbenseBa B
dbopmupoBanue CTD.
OueHuBaTh 3HAUCHUE
CTD B dpopmupoBaHumn
COBPEMEHHO
€CTECTBEHHO-HAy4YHOU
KapTHHBI MUPA

Uror
0
gaco |4
B IO
TeMe
2 Tema « MUKPOIBOTIOLHSA U €€ pe3yJIbTaThbI»
2.1 3 [Tomynsimust  kak  3eMeHTapHas | PackpbiBaTh 6) TpyaoBoro | https://resh.edu.ru
eauHuna s3Boitoluu. CoBpEMEHHbIE | COJIEpP)KaHNE TEPMUHOB | BOCIIMTAHUS: —
METOAbl  OLIEHKM  TIE€HETUYECKOIo | U MOHSATUIA: HNurtepakTuBHBIE
pa3HooOpa3us U CTPYKTYPbI | MUKPO3BOJIIOLIHS, YPOKH
nonyssanuii. M3meHnenne reHodoHa | MAKPOIBOIIOLHS,
MOMYJISLUU KaK AJIEMEHTapHOE | MyTallUK, IOMYJIsALus,
SBOJIIOIMOHHOE  SIBIICHME.  3aKOH | KOMOMHAIIMKM  TCHOB, https://fipi.ru/otkry
reHeTH4ecKkoro  paBHoBecust  JIX. | TeHO(OH, tyy-bank -zadaniy-
Xapnu, B. BaitaGepra. 3IIEMEHTapHOe dlya-otsenki-
JemoHcTpanmu 3BOJIFOIIUOHHOE yestestvennonauch
Tabmursr 51 CXEMBI: | ABJICHUE. noy-gramotnosti -
Orarsl «MyTannoHHas M3MEHYMBOCTBY, | XapaKTEepU30BaTh OTKpBITHIH  OaHK
SBOJIIOIUOHHOIO «llomynsauuonHas CTPyKTypa BHUZAA», | MUKPOJBOIIOLMUIO  Kak 3ananuii OUIIN
mporiecca: «Cxema TIpOsIBIICHUSI 3aKOHAa XapHu- | dTar TIOSIBJICHHUS https://www.yaklas
MHUKPO3BOJIIOLUSA U Baiin6epray. npucnocoOneHui u s.ru/  mmardopma
MaKpPOIBOJTIOIIHS. JlabopaTopHass pabota «BpIsiBIeHHE | BUI000pa30BaAHUS. SAxmacc
[omynsauus - M3MEHYMBOCTH Y 0c00€it 0JTHOTO BUIa» XapakTepu3oBaTh
3JIeMEHTapHas TaOmuis! U cxeMbl: «JIBHXKYIIME CUIIBI | TOMYJISIIIIO Kak
€AMHHLIA IBOJIIOLIMNY, «OKOJIOTUYECKAS | AIIEMEHTAPHYIO
9BOJIIOLIMH V3OJISIMST  TOMYJSIUMA  CEBAHCKOM | €IMHUILY  HBOJIIOLIMH.



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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dhopenny, «I'eorpaduueckas uzomsius | [lepeuncnsats

JIMCTBEHHHUIIBI cHOupCKOi U | IPU3HAKA  HUACAIBHOU

JTUCTBEHHUIIBI aypCKOi», | MOMyJISIUU u

«IlonynsauroHHbIE BOJIHBI | OOBSICHATH ~ yCJIOBHUS

YHCIIEHHOCTU XHUIIHUKOB U )KEPTB» BBIMOJHEHUSI  3aKOHa
Xapau- Baiin6epra.
[Ipumenars
UMEIOLUECS]  3HAHUsA
VTS 00BsCHEHUSI

MPUYUH U3MEHUYHUBOCTHU
y ocoOell oHOro BHJA

0 JIBIXKYIIMX CHJIaX
IBOJIIOIUH ISt
OOBSICHEHUSI ~ IPUYUH
pa3zHoo0Opasus

reHo(pOH/1a MOy
OJHOI0 BHIA

2.3

EcTtecTBeHHBIN

otbop -

HAMPABJISIOIINI
(bhakTop IBONIOIHH

EctectBeHHbII otbop -
HaNpaBJSIOIUN  (aKTOp HBOJIOLMH.
@®opMBl  ecTeCTBEHHOro  orOopa:
JBUKYILIHM, CTaOWIM3UPYIOLIUH,
pa3phIBAOIINN (IM3pyNTUBHBIN).
ITonoBoit otGop. Bo3HukHOBEHHE U
SBOJIIOLIMSI  COLMAIBHOTO TIOBENIEHUS
KUBOTHBIX.

JdemMoHcTpauuu

Tabnuue! u cxemsl: «Cxema AeHCTBUSA

€CTeCTBEHHOTO  0TOOpay, «DopMbI
60pbOBI 3a CYIIIECTBOBaHHEY,
«MBaycTpuanbHeIi MEJIAHU3 MY,

«KuBBIe HCKOIAEMBIC)

PackpsiBath
coJiep>KaHue TEPMUHOB
u MTOHATHIA:
€CTEeCTBEHHbII  0TOOp,
JBIKY A ot0op,
CTaOMIIN3UPYIOLINH
oTOOp, Ppa3pHIBAIOIIHI
0TOO0p, MOJIOBOH OTOOP.
XapakTepu3oBaTh
€CTECTBEHHbIII  0TOOp
KaKk  JBIKYIIYIO U
HaNpaBJSIONYI0  CUITY
9BOJIIOIIAHU, €T0 ()OPMBI.
Paznuyath (hopMbI
€CTECTBEHHOTO O0TOOpa
B MOMYJISIIHUSIX,

4)
3CTCTHYCCK
OI'0 BOCIIMTAHHUA:

https://resh.edu.ru

HNHTepakTuBHBIE
YPOKH

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKpBITBIA ~ OaHK
saganui OUITN
https://www.yaklas
s.ru/  mmardopma
Sxnacc



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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MPUBOJIUTh  TPUMEPHI
JEACTBUSA B
HOITYJISIIHSIX bopm
€CTECTBEHHOTO 0TOOpA.
OOBSCHATH
MIPEANOCHIIKA TUTSE
JEUCTBUS NBUXKYIIEH U
CTaOMIIN3UPYIOLICH
(hopM  ecTecCTBEHHOTO
otOopa.

CpaBuuBath  (HhOpMBbI
€CTECTBEHHOI'0 0TOOpa,

Jienarb  BBIBOJBI  Ha
OCHOBE CpaBHEHUS.
ITpumensTh

HMCIOIIHUECA 3HaHUA O
CCTCCTBCHHOM 0T60pe

JUIS 00BsICHEHUS
IPOLIECCOB,
MPOHUCXOISAIINX B
TOMYJISIINSX BUJIOB
OpraHM3MOB
2.4 | IlpucniocoGsieHHO [TpucnocoOaeHHOCTh OpraHu3MOB Kak | PackpbIBaTh 2) https://resh.edu.ru
CThb  OpPraHU3MOB pe3ynbTaT MHKPOIBOJIIOIMHU. | COJICPKaHHE TEPMHUHA NaTpuoOTHY | —
KaK pe3ynbTar Bo3HMKHOBEHHE MPHUCHOCOONCHUH Y | TPUCTIOCOOIEHHOCTD €CKOTo WHTepakTuBHBIE
MHUKPOIBOJTFOIHH OpraHHU3MOB. Apomop¢o3br U | OpraHu3MOB BOCITUTAHWUSL: YPOKH
U/IN0AJIATI TAIIN Y. [Tpumeps! | (amanTanus),
MPUCTIOCOOJICHUN Yy  OpPTraHu3MOB: | apoMopdo3,
Mopdonoruueckue, WINO0aTanTaIus. https:/fipi.ru/otkry
¢usnonorudeckue, Owoxmmmueckue, | [IpuBoIUTH tyy-bank -zadaniy-
noBefeHUecKue.  OTHOCHUTENIBHOCTh | KOHKPETHBIE PUMEPHI dlya-otsenki-
MPUCTIOCOOIEHHOCTH OPTaHU3MOB. MPUCTIOCOOICHUM yestestvennonauch
JdemMoHcTpauuu OpraHu3MoOB noy-gramotnosti -



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
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Tabauisl u CXEMBI:
«IIokpoBUTENIBCTBEHHAS OKpacka
KHUBOTHBIX»,  «lIpenynpexnaromas
OKpacka KUBOTHBIX»,
«Pu3nonoruueckue ajlanTanumny,
«IIprcrocobIeHHOCTh OPraHU3MOB U
€€ OTHOCUTEIbHOCTbY.
O0opynoBanmue: repbapuu
pacTeHuil; KOJUIEKUMH HACEKOMBbIX;
yydesa NTUL U 3BEped C IpUMepaMu
pasnuuHbIX mpucrno JlaboparopHas

padora «IIpucrocobnenwst
OPraHM3MOB U HMX OTHOCHTEIbHAs
11e1eco000Pa3HOCThY.
JlaGoparopHasi pabora
«U3yuenune apomopdo3oB 1
WIMOAaNTalMid Yy  pacTeHUM U
YKUBOTHBIX»COOJICHUM.

(Mmopdonornueckue,
(dusHnonorNYecKue,
OMOXHMUYECKHUE,
MOBEJICHYECKHUE).
OOBSCHATD MEXaHHU3M
BO3HUKHOBEHUS
MPUCTIOCOOTICHUI y
OpPTaHU3MOB.
[IpuBoauTe MpUMEpPHI
apomopho30B u
UANOaaNTalum y
pacTeHUH U KUBOTHBIX.
OOBSCHATD pOJIb
apoMopdh030B B
OCBOCHUU

OpraHU3MaMH  HOBBIX
cpen oouTaHusI.

OOBSCHATD poJIb
UIM0AaNTaluM B
MPUCTIOCOOTIECHUHT
OpraHU3MOB K
KOHKPETHBIM yCIIOBUSIM
Cpenbl. Jloka3biBaTh
OTHOCHUTEIbHBIN
XapakTep

MPUCTIOCOOJIEHHOCTH U
NPUBOAUTH  HPUMEPHI
OTHOCUTEIbHOCTH
ajanTamnui.
PackpeiBath 3HaueHUE
JBUKYIINX cui
IBOJIIOLIMH B
(dhopMHUpoBaHUU

OTKPBITBI  OaHK
3amanuiit ®UIIN
https://www.yaklas
s.ru/ mmardopma
SIxmacce



https://www.yaklass.ru/
https://www.yaklass.ru/

MDananan 1
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MPUCTIOCOOICHUHT

2.5

Bup,
KpUTEpUU
CTpyKTypa

€ro

Bun, ero kpurepuu u CTpyKTypa.
JdemoHcTpauuu

Tabnuis! u cxemsl: «Kpurepun Buga»,
«Bunapl-nBoHUKNY», « CTPYKTypa BUAA
B IIPUPOJAECY.

OobopynoBanue: repObapuu pacTEeHUN;
KOJUIEKIIUM HACEKOMBIX; dydesia MTHULL
1 3BEpEN pa3HbIX BUJIOB.
JlabopaTopHasi pabora

«CpaBHeHuUe BUJIOB o
MOP(}OIOrHuecKOMy KPUTEPHUIO»

PackpsiBath
coJiep>KaHue TEPMUHOB
u HOHITHH: BUJI,
KpUTEpUU BU/IA,
MOTUMOP(H3M, BHJIBI-
JIBOMHUKH, apeail,
IKOJIOTHYECKass HUIIIA,
HOMYJISIIMSI,  BUAOBOI
KapUOTHIIL,
KOCMOTIOJIHTHI,
SHICMHKH, TIOJIBUJIBI,
SKOTHIIBIL.
XapakTepu3oBaTh
KpUTEpUU BUJIA
(Mopdomornyeckui,
TC€HETUYCCKUH,
OMOXHMUYCCKHH,
reorpauyuECKHi,
9KOJIOTHYCCKHIA,
OMOXMMHUYECKHIA).
OOBSICHATD
HEO0XO0MMOCTh
WCMOJIb30BAHUSI  BCEH
COBOKYITHOCTH
KpUTEPHUECB TUTSt
ONPEACIEHUsT BUIOBOM
MIPUHAIICKHOCTH
OpraHu3Ma.
[TepeuncnsaTs
OCHOBHBIE
BHYTPHUBHJIOBBIC
TPYINIUPOBKH.

8) LIEHHOCTH
HAY4YHOTO
[TO3HAHUS:

https://resh.edu.ru

HNHuTtepakTuBHBIE
YPOKH

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKPBITBI  OaHK
3aganuit ®UITN
https://www.yaklas
s.ru/ mmardopma
SIkmacce



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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OOBSCHATh  MPUUYHHBI
CYILLIECTBOBaHHUSI MOHO-
u MOJIUTUITHYECKUX
BUOB. CpaBHHBaTh
BU/IBI 1o
Mopdororuaeckomy
KPUTEPHUIO
2.6 | BunooGpaszoBanue Bunoobpa3oBanue kak  pe3yibTar | PackpbIBaTh 6) tpynoBoro | https://resh.edu.ru
Kak pe3ynbTaT MHUKPO3BOJIIOILUH. W3omsiust - | cogepxkaHue TEPMHUHOB | BOCITUTAHHUS: —
MHKPOIBOIIOLUY. KITII04eBOH (hakTop BHIOOOpa30BaHUA. | U ITOHSATUI: HNHuTtepakTuBHBIE
Cas3pb [Tyt u cmocoObl BuA00OpazoBaHus: | BUI000pa30BaHUE, YPOKH
MHUKPOIBOITIOLUN ajutonaTpudeckoe (reorpaduyueckoe), | M30JISIINS,
Y DTHJIEMUOIIOTUN cuMnaTrpudyeckoe  (dKOJIOTUYECKOE), | KOABOIIOLIUS.
«MTHOBEHHOE»  (TIOJIMILIONIU3ANNSA, | XapaKTepU30BaTh https://fipi.ru/otkry
ruOpuAN3aINs). JnutenbHOCTh | BUI0OOpa30BaHUE Kak tyy-bank -zadaniy-
IBOJIIOIUOHHBIX MPOIIECCOB. | pe3yJIbTatT dlya-otsenki-
MexaHu3MBbI (hOopMHUPOBAaHMS | MUKPOIBOJFOIUH. yestestvennonauch
Oouosiornyeckoro pasHooOpasus. Ponb | OOBICHATH poiib noy-gramotnosti -
9BOJIIOIIOHHOM ouonoruu B | M3OJSIUU B OTKpBITBIH  OaHK
pa3zpaboTke HAy4YHBIX METOJIOB | 00pa30BaHUU  HOBBIX 3aganuii OUIN
COXpPaHEHUS Oropa3zHooOpasus. | BUAOB. https://www.yaklas
MukposBontonuss M KO3BOMHOLUA | XapakTepU30BaTh s.ru/  mardopma
Mapa3suToB U MX X03sieB. MeXaHU3MBI | pa3IUYHbIE  CIOCOOBI Sxmace
dbopMUpOBaHHUS  YCTOMYMBOCTH K | BUI0OOpa30BaHUS
aHTHOUOTHKAM U CIOCOObI OOpBOBI C | (ayIomaTpuyueckoe,
HEH. CUMITaTPUYECKOE).
JdemoHcTpauuu [IpuBoauTh
Tabmuer  u cxembl:  «CrHocoObl | KOHKPETHBIE TPUMEPDI
BUJI000pa30BaHUNY, «I" | BuOB,
eorpaduueckoe BH1000pa3oBaHue | 00pa30BaBIIMXCS
TpEX BUJIOB JaHBIIIEH», | pa3TUIHBIMU
«IKOJOTUYECKOe  BUI000pa30BaHUE | CIIOCOOaMHU.
BHJIOB CUHUID, «Homummownns! | IlpuMeHsATh 3HAHUS



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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pacTeHuiny, «KamycTHOpeeuHsIi | crioco0oB
rubpumy OOopynoBanme: repOapuu | BUIOOOPA3OBaHUS IS
pacteHui OJIM3KUX BUJIOB, | OOBSICHEHHUS] ~ MPUYHH
00pa3oBaBIINXCS Pa3IMYHBIMU | MHOTOOOpa3usi BHJIOB.
crocobamu. OOBSCHATD
BO3HHUKHOBEHHUE
YCTOMYUBOCTH
MaTOr€HOB K
AHTUOMOTHKAM
Uror
0
yaco | 14
B IO
TeMe
3 Tema «Makpo3BoIIOLHSA U €€ pe3yabTaTbD)
3.1 | Makpospomtonus. | 1 MeTopl U3yYEeHHS MaKpOdIBOJIONMH. | PackpbiBaTh 1) https://resh.edu.ru
[MaleoHTOIOrHYEC [Taneonronornueckue METOMBI | COJepKaHNEe TEPMHUHOB rpaXJaHCK | —
KHe METOIbI u3ydeHusi HBoionud. llepexonnsie | u MOHSITHI: | OO BOCIIUTAHHUS: WNHuTepakTuBHBIE
M3ydeHNs dbopmMbl ¥ (DUIOTEHETHUECKUE PSIBI | MAKPOIBOIIOLHUS YPOKHU
SBOJTIOIHH OpPraHU3MOB. (punorenes),
JdemMoHcTpauuu Mepexo/iHpie  (OpPMBI,
Tabmuist u CXeMBI: | (huIoreHeTHYeCKHe https://fipi.ru/otkry
«DUITOTEHETHYCCKHI A JIOIIANY», | PAIBI, TaJCOHTOIOTHS. tyy-bank -zadaniy-
«APXEONTEPUKCY, «3Bepo3yOsie | XapakTepu3oBaTh dlya-otsenki-
SIIEPHD, «Cteronedaib, | MAKPO3BOIIOLHUIO  Kak yestestvennonauch
«PurMOGUTED, «CeMeHHbIE | HaJIBUJIOBYIO noy-gramotnosti -
MATIOPOTHHUKH. HBOITIOIUIO OTKPBITBIA  OaHK
O0opynoBanmne: KOJIJIEKIIMH, | 00Opa30BaHMs KPYITHBIX 3aganui OUIN
repbapuy, MYJSDKA — HCKOITAEMBIX | TAKCOHOMHYECKUX https://www.yaklas
OCTaTKOB OPTaHU3MOB enuuull.  OOBACHATH s.ru/  mmardopma
3Ha4YEHHE SAxmacc
MAJIEOHTOJIOTUYECKUX

HUCCIIEIOBAaHUN IS



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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MIOJIy4CHHUS
3BOJIIOLIMU
OpPraHU3MOB.
[IpuBonuTh
OpPraHHU3MOB,
OTHOCSIIUXCS K
HEepeXOJHbIM (popMaM.
HaseiBaTh TPYIIIbL
OpPraHHU3MOB, JUIS
KOTOPBIX
BOCCTAHOBJICHBI
(dbumoreneTuuecKue
psbL.

CpaBHUBaTh MPOLIECCHI
MaKpO3BOIIOLUU u
MHUKPO3BOIIOLUHI

(dakToB

IIPUMEPBI

3.2

buoreorpaduueck
ue METO/bI
W3yUYeHUS
SBOJIIOLUU

buoreorpaguueckue
u3ydyeHus: spomronuu.  CpaBHeHHE
¢bopsl u bayHbI Ma
buoreorpaguueckue obsactu 3emiiu.
BuIBI-DHIEMHUKH U PETTUKTHI.

JdeMoHcTpanuu
Tabnuiel u CXEMBI:
«buoreorpaduueckre 30HBI 3eMiny,
«peiip xoHTHHEHTOB», «PemuKThHI».
O0opynoBanmne: repbapuu;
KOJJICKIIUM HACEKOMBIX TEPHUKOB U
OCTPOBOB.

METOBI

PackpsiBath
coJiepKaHue TEPMUHOB
u MTOHATHIA:
ouoreorpadus, HAEM
O60CHOBBIBATH
3Ha4YeHHe
6uoreorpadun JUIS
W3YYEHUS  DBOJIONNHU
OpPTaHU3MOB.

Ilepeunciars
6uoreorpaduyeckue
objmactu  3emau U
OOBSICHATh  TIPHYUHBI
WX BbIJICJICHUS.
CpaBHuBate (uopy u
(dayHy MaTepukoB U

5)

¢buznvecko
ro  BOCHHTaHHA,
(dhopmupoBaHUs
KYJIBTYPBI
3JI0POBBSI u
HMOLMOHATBHOTO
OJ1aromnoyuus:

https://resh.edu.ru

WutepakTuBHBIC
YPOKH

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKpBITHIH  OaHK
3aganu ©OUIIN
https://www.yaklas
s.ru/  mmardopma
Sxnacc



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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OCTPOBOB, pacTCHHS H
KHBOTHBIX pa3HBIX
ounoreorpaduuecKux
obmacreit. IlpuBoanuTh
IPUMEPBI  PEITUKTOBBIX
OpPraHW3MOB,  BHJIOB-
9HIEeMHUKOB. OOBSCHSITD
IIPUYUHBl COXPaHECHUSA
BUJOB DHIAECMUKOB U
(OKHBBIX
HCKOMAEMBIX»HKH,
PEJIUKTBHI.

3.3

OMOPHOIIOTHYECK
ue u
CpaBHUTEILHO-
Mopdonoruueckue
MCTOABI HN3YYCHUS
HBOJIOIUH

DOMOPHOIOTHIECKHE u
CPaBHHUTEIBHO - MOP(HOJOrHYECKUE
METOAbI HU3Yy4YCHUA OBOJIFOIINHA. T
CHETHUYCCKHE MEXaHU3MbI DBOJIONUU
OHTOI'CHE3a u TIOABJICHUSA
IBOJTFOIIMOHHBIX HOBIIIECTB.
T"'omonoruuneie u AHAJIOTUYHBIC
opranbl. PynuMmeHTapHbIE OpraHbl U

aTaBU3MBI. MonexynspHo-
reHEeTHYecKue, OHOXMMHUYECKHE U
MAaTEMaTUYCCKHUE MCETOJAbI M3YUYCHUSA
9BOJIIOLMUA. |'OMOJIOTMYHBIE  T'E€HBI.
COBpeMeHHI)Ie MCTOABI TMOCTPOCHUA
(buIoreHeTHYECKNX
nepeBXpOMOCOMHBIE ~ MyTallud |
9BOJIIOLIMSI TEHOMOB.

JleMoHCTpaLun

IToptpetsr: K. M. bap,
A. O. Kosanesckuii, ®. Mromep,
3. I'ekkens.

PackpsiBath
coJiepKaHue TCPMHHOB
u IMOHSTHH:
AMOPHOJIOTHS,
Moposorus,
TOMOJIOTUYHBIC u
AQHAJIOTUYHBIE OpPTaHBI,
PYJIUMEHTBI, aTABU3MBI,
OHMoXHMUYecKas
TOMOJIOTHSI.
XapakTeprus3oBaTh
IMOPHUOIIOTUYECKHE,
CpPaBHUTEIHHO-
Mophosioruueckue,
MOJIEKYJISIPHO-
reHEeTUYECKHUE,
OMOXHMUYECKHUE,
MaTeMaTU4CCKHE
METOJIBI W3YYICHHUS
sBoonun. OOBICHATH

7)

3KOJIOTHYC
CKOTI'O
BOCIIMTaHUA:

https://resh.edu.ru

HNHTepakTuBHBIE
YPOKH

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKpBITBIA  OaHK
3aganuit ®UIN
https://www.yaklas
s.ru/  mmatdopma
SAxnacc



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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Tabmuuel u cxemsl: «HavansHbIE
CTagui HSMOPHOHAIBLHOTO PA3BUTHUS

MTO3BOHOYHBIX KHBOTHBIX», «
OMOJIOTUYHBIC u AHAJIOTNYHBIC
OpTaHbD», «PyauMeHThD»,
«ATaBHU3MBDY, «XpOMOCOMHBIE
HaOOPHI YEIIOBEKA U IIUMIIAH3EY.

OobopynoBanmue: KOJUICKIIUH,
repOoapum, MYyJISDKH TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PyAUMEHTApHBIX

OpraHOB U aTaBU3MOB.

3HauYEHUE
IMOPHUOJIOTHH,
CpaBHUTEILHOM
Mopdooruu,
MOJIEKYJIIPHOU
TCHETUKH,
onoxuMurOuonHMOPM
aTUKW IS U3YUYCHHS
SBOJIIOLIMH
OpraHU3MOB.

OnenuBaTh BKJIAJ
A. O. Kosanesckoro B
pa3BUTHE
3BOJIIOLIMOHHOTO
yuenus.  OmnwuchIBaTh
TEHETUYECKHUE
MEXaHU3MbI 3BOJIOIUU
OHTOTEHE3a u
MOSIBJICHUS
ABOJTIOIUOHHBIX
HOBIIIECTB.

[IpuBouTH
IpUMEphbl aTaBU3MOB U
PyIUMEHTapHBIX
OpPTaHOB y Pa3IUYHBIX
OpraHU3MOB "
OOBSCHATH  TPUYHHBI
WX TIOSIBJICHUSI.

[IpuBouTH
TIPUMEPBI
TOMOJIOTUYHBIX u
AQHAJIOTUYHBIX OPTAHOB.

CpaBHuBaTh
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CTPOCHHUE OpraHoB Yy
OpPraHU3MOB  Pa3HBIX
CHCTEMAaTUYECKHX
Tpymm.

[IpuBouTH
MIPUMEPBI
OMOXHMUYECKOU H
T'E€HHOM TOMOJIOTHH.
OreHMBaTh 3HAYEHHE
OuonH(pOpPMATHKH  JIJIst
U3YyUYEHUS

3aKOHOMEPHOCTEN
IBOJIIOIHH,
3.4 | O6mme PackpbiBath 7) https://resh.edu.ru
3aKOHOMEPHOCTHU CoJIepKaHUE TEPMHHOB JKOJIOTHYE | —
ABOJTIOIIAH U TOHITHI: CMEHA | CKOro HNuTepakTuBHBIE
byHKIUi OpPraHoB, | BOCIIUTAHUS: YPOKH
HEOOpPaTUMOCTh
9BOJIIOLIMH, a/TAITUBHAS
paauanms, https://fipi.ru/otkry
HEPaBHOMEPHOCTh tyy-bank -zadaniy-
TEMIIOB IBOJTIOINH, dlya-otsenki-
YyepeloBaHUE TJIABHBIX yestestvennonauch
HampaBICHUN noy-gramotnosti -
OOmme 3akOHOMEPHOCTH (IIpaBHIIA) | IBOIIOIIUU. OTKpBITBIH  OaHK
sBomtonuu. [Ipunyun cmensvt pyHxkyutl. | AHATU3UPOBATH 3aganuii OUIN

HeoOpatumocTs 3BOMIOIUY.
AnanTuBHas paauanus.
HepaBHOMEPHOCTH TEMIIOB BOIIOLIMH.
Jdemoncrpauuu Tadamubl U cXembl:

IIPUYKMHBI YEPEIOBAHUS
IJIABHBIX HaIpaBJICHUN
spomtouuu. I[IpuBoauTs
MIPUMEPBI

«I'/1aBHbBIE HANPABJICHUS | IIPOUCXOKICHUS
IBOJIIOLIUN, «O0mue | OpraHu3MoB oT
3aKOHOMEPHOCTH IBOJIOLUN» HECIELMAIU3UPOBAHH

https://www.yaklas
s.ru/  mnardopma
Sknacc



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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BIX IMPEAKOB MU HX

MPOrpECCUPYIOLIEN
CreIHATH3aIINH.
OOBACHATH  NPUYUHBI
HEPaBHOMEPHOCTH
TEMIIOB 3BOJIIOIIHH.
[IpuBouTH
IIpUMEpPBl  aJalITUBHON
panuanuu y
OpPTaHU3MOB.
OOBSCHATh  NPUYUHBI
HEOOpPaTUMOCTH
IBOJIIOIUH
Uror | 6
0
9aco
B 11O
TeMe
4 Tema «IIpoucxoxaeHne U pa3BUTHE JKU3HH HA 3emJie)»
4.1 | I'unore3sl 2 Hayunble rumores3sl mpoucxoxkaeHus | PackpbiBaTh 2) https://resh.edu.ru
BO3HUKHOBEHHUS KU3HH Ha 3emuie. AOHWOreHe3 W | COJEp)KaHHE TEPMUHOB MaTpuoTHy | —
JKH3HH Ha 3eMIIe MaHCTIEPMUSI. JloHayuHsble | U MOHSITHIA: | €CKOTO WNHTepakTuBHBIE
MPEJCTABICHNUS O 3apOKACHUU JKU3HU | KPEallnOHU3M, BOCITUTAHMUS: YPOKH
(KpealnoHu3M). r WIIOTE3a | BUTAIU3M,
MMOCTOSTHHOTO CaMO3aPOXKIACHHUSI )KU3HU | TTaHCIICPMUSI,
u e€ onpoBepskeHue onbiTamu O. Pean, | abuorenes. https:/fipi.ru/otkry
JI.  Cnamwrannanu, JI.  Tlacrepa. | M3narath Hay4YHBIC tyy-bank -zadaniy-
[Tpoucxoxnenue KU3HH U | TUTIOT€3bl U TEOPUHU dlya-otsenki-
acTpOoOHMOJIOTHSI. TIPOUCXOKIECHUS yestestvennonauch
JdemoHcTpaumuu KU3HM  Ha  3emIe. noy-gramotnosti -
[Toptpetsr: @. Peau, JI. Cnaymmannany, | OnenuBate Bkiag . OTKPBITHII OaHK
JI. Tlactep. Tabmuuet u cxewmsl: | Penu, 3aganui OUIN

«Cxema ombpita ®. Pemm», «Cxema

JI. Cnamnanmann, JI.



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
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oneiTa JI. Ilactepa mo wu3ydeHUIo
CaMO3apOKJICHHUS KU3ZHU

[Tactepa B
¢dbopmupoBaHue
HAay4YHBIX B3IJISIOB HA
MIPOUCXOKIICHHE

JKU3HM  Ha  3eMiie.
[lepeunciarey  craguu
pa3BUTHS KU3HM Ha

https://www.yaklas
s.ru/  mnardopma
SIxmacc

3emiie, COrjIacHoO
TEOpHH OMOI0332a
4.2 | OcHOBHBIC 3Tarbl OcHOBHBIE OTambl HEOpPraHuveckoil | PackpeiBath https://resh.edu.ru
HEOPraHU4YECKOM IBOJTIOIUH. [TnanerapHast | cojepkaHle TEPMUHOB -
SBOJIIOIMN (reonoruyeckas) SBOJIIOLMA. | U ITOHSITHI: HNurtepakTuBHBIE
XuMuueckas 3BOIIONHS. AOHOTEHHBIN | T€0JIOTHYECKast YPOKHU
CHHTE3 OPraHMYEeCKUX BEIICCTB W3 | IBOJIOIHS,
Heopranndeckux. Onbit C. Muiepa u | XuMuveckas
I'. FOpu. O6pazoBaHre OTUMEPOB U3 | IBOJFOIHS, https://fipi.ru/otkry

MoHoMepoB. Koauepparnas rumoresa
AWM. Onapuna, runoresa nepBUYHOIO
OyJibOHA JIK. XongeiHa,
reHernyeckas rumnoresa I'. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa «mMupa
PHK» V. T'un6epra. ®opmupoBaHue
MeMOpaH u BO3HUKHOBEHHUE
MIPOTOKJIETKH.

JdemoHcTpaunu

[Hoptpetsr: C. Musnep, I'. FOpu, A. 1.
Omnapun, J[x. Xonnein, I'. Ménnep.
Tabmauubl u cxembl: «Cxema ombita C.
Munnepa, [I'. Opw», «Otansl
HEOPraHUYECKOMU SBOJIIOIIANY.
Bupryaabnas JabopaTopHasi
padora «MojenupoBaHue ONBITOB
Munnepa- HOpu 1o H3YYEHHUIO

aOMOTeHHBI  CHHTE3,
nepBuyHas atmocdepa,
KOAllepBaTHBIC KaIlIH,

pub0O3UMBI,
IPOOUOHTHI.
XapakTepus3oBaTh
OCHOBHBIE ATaIbI
XUMHYECKON
IBOJTIOIUH.

HaszpiBath XxumMuyeckui
COCTaB IIEPBUYHOMN
aTMochepsl 3emin.

OuenuBars Bkaag C.
Munnepa, I'. Opu, T.
Yeka, V. I'unbepra B
(hopMupoBaHue

HAy4YHBIX B3IJIAI0B Ha

tyy-bank -zadaniy-
dlya-otsenki-

yestestvennonauch
noy-gramotnosti -
OTKpBITBIA  OaHK
3aganuii OUIN
https://www.yaklas
s.ru/  mmatdopma
Sxiace



https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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aOMOreHHOT0 CHHTE3a OPraHHYECKUX | MPOUCXOXKICHUE
COCIMHEHU I B IIEPBUYHOM | )KM3HM  Ha  3eMIle.
atMochepe» OnuceiBaTh  yCIOBUS,

HEOO0XOIUMBIE TUTST

aOMOreHHOr0 CHHTE3a

OpTraHUYeCcKuX

COCTUHEHUN.

[IpuBoguTe mIpPUMEPHI

MOJIEKYJ, y KOTOPBIX

BO3HUKIU  NPOLIECCHI

TEeHETUYECKOTO

KOTIMPOBAHUS "

(bepMeHTaTUBHAS

AKTUBHOCTb.

O60CHOBBIBATH

HEBO3MOKHOCTb

MOBTOPHOTO

BO3HUKHOBEHUS JKU3HU

Ha 3emiie

4.3 | Ucropus 3emnu u Ucropust 3emim u  mertoabl e€ | PackpwiBath 2) https://resh.edu.ru
METO/IbI eé U3Y4EHHUS. Hckomaemsle | cofiepkaHne TEPMUHOB NaTpuoTUd | —
M3ydeHus OpraHuyecKue OCTaTKU. | U MIOHATHH: | €CKOTO WuTepakTuBHBIC

I'eoxpononorust U €€  METOJbl. | T€OXPOHOJIOTHS BOCIIUTaHMSL: YPOKH
OTtHOCHUTENbHAS " abcomoTHas | (OTHOCUTEIbHAS,
reoxpoHosiorus. ['eoxpononoruueckas | abcooTHAas),
IIKaJIa: S0HBI, 3PbI, IEPHOJIBI, STIOXH. | OKAMEHEJIOCTH, https://fipi.ru/otkry
JleMoHCTpaun METO/IBI tyy-bank -zadaniy-
Tabmuib! u CXEMBI: | TEOXPOHOJIOTHH, dlya-otsenki-
«["eoxpoHooruueckas ImKkasa. T€0XPOHOJIOTHYECKAs yestestvennonauch
OobopynoBanue: KOJUIEKIIMU | IIKaJla: 3O0HBI,  3pHI, noy-gramotnosti -
OKaMEHENIOCTEH, MOJIE3HBIX | TIEPHO/IBI, ATOXH. OTKpBITBIA  OaHK
HCKOIIAEMBIX; MYJISDKHM OPraHMYeCKHX | XapakTepU30BaTh 3amannii OUITA
OCTaTKOB OPraHM3MOB. METOIbI U3yYEHUs



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
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JlabGoparopHasi padora
«I/IsyquHe N OIIMCaHUC HNCKOIIAaCMbIX
OCTaTKOB JPEBHUX OPTaHU3MOB)»

HUCTOPUH 3E€MJIH.
[lepeunciars pa3neibl
re0XpPOHOJIOTUYECKON
LIKaJIbL. OueHuBath
3HAYEHUE HCKOMAEMbIX
OCTaTKOB JIJIsl U3y4YECHUS

https://www.yaklas
s.ru/  mnardopma
SIxmacc

UCTOPUU pa3BUTHS

KU3HU  Ha  3emie.

OOBSCHATH  XapakTep

pacrpeaeneHust

UCKOIIAeMbIX OCTaTKOB

B 36MHOM KOpe€.

CpaBHHMBAaTh  METObBI

a0CONIOTHOM "

OTHOCUTEIILHOU

T'€OXPOHOJIOTHH

4.4 | HavaibHbIe 3Tarbl HauvanpHble 3Tambl OpraHUYeCKOM PackpbiBaTh 6) TpyaoBoro | https://resh.edu.ru
OPraHMYEeCKOM sBosonnu. [losiBICHHE W ABOJIOLHUS | COJCPKAHUE TCPMHHOB | BOCIIUTAHUS: -
SBOJIOLIN MEPBBIX KJICTOK. DBouronus | U TIOHSATHI: HuTepakTuBHBIC
MeTaboIM3Ma. BO3HUKHOBEHHUE | «TIOCIIEIHUI YPOKH
nepBbiX dKocucteM. COBpeMEHHBIC | YHUBEPCATbHBIN
MUKpOOHbIE OMOIUIEHKM Kak aHaJIor | oOmuit IIPENOKY,
MepBbIX Ha  3eMje  COOOIIECTB. | OAHOKIETOYHBIE https://fipi.ru/otkry
Crpomaromutel.  [IpokapuoTel W | OpraHU3MBI, tyy-bank -zadaniy-
9YKapHOTHL. [MpoucxoxaeHue | MpoKapuoOTH, dlya-otsenki-
JyKapuoT (cumOuoreHes). | SyKapuoThl, yestestvennonauch
DBOJIIOLIMOHHOE MPOUCXOXKICHNE | CHMOMOTEHE3. noy-gramotnosti -
BUPYCOB. XapakTepus3oBaTh OTKPBITBI  OaHK
JdemoHcTpauuu HayaabHBIE ATAaIIbI 3aganul OUITN

Tabmuubr u cxembl: «HauanpHble | Oprannveckon https://www.yaklas
3Tanbl OPraHUYECKOW SBOJIIOLUUY, | IBOJFOIHH. s.ru/  mmardopma
«Cxema o0pa30BaHUsI SYKAPUOT MYTEM [IpuBouTH SAxnacc
cuMmbuorenesza», «CTpoeHHE BUpPyCa» | IPUMEDPHI



https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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apoMopd030B  TEPBHIX
OJIHOKJIETOYHBIX
OpraHu3MOB.
XapakTepus3oBaTh
OCHOBHBIC TOJIOKEHHUS
u JI0Ka3aTesIbCTBa
TUIIOTE3bI
cuMOunoreHesa.
Jloka3bIBaTh
[10JTyaBTOHOMHOCTh
MHUTOXOHIPUHN u
TJIaCTHI, ux
MIPOUCXOXKICHUE oT
MPOKAPUOTUUECKHUX
KJIETOK.
Jemnatb  BBIBOJIBI O
3HAYEHUU
BO3HUKHOBEHUS
(dboTocuHTE3A,
dbopmupoBaHust  szpa
TS JaJIbHEUIIIET O
pa3BUTHS KU3HM Ha
3emie.
XapakTepu3oBaTh
THUTIOTE3bI
MIPOUCXOKIACHUS
BHUPYCOB

4.5

OBOITIOINSA
JYKapuoT

[IpoucxoxaeHne  MHOTOKJIETOYHBIX
OpraHU3MOB. Bo3HukHOBeHME
OCHOBHBIX TIpPYIIIl MHOTI'OKJIETOYHBIX
OpraHU3MOB.

JdemMoHcTpauuu

[Toprper: N. 1. Me4yHUKOB.

PackpsiBath
coJiepKaHuEe TEPMHUHOB
u MMOHSTHH:
MIPOKAPHOTHI,
JYKapHUOTHI,
MHOTOKJIETOYHOCTb,

6) TPYAOBOTO
BOCITUTAHUSL:

https://resh.edu.ru

HNHTepakTuBHBIE
YPOKH



https://resh.edu.ru/
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Tabmnuer u  cxembl: «HauganeHbIE | ciemuann3anus

dTambl OPraHUYEeCKOW  3BOJIOIUUY, | KIETOK, BUPYCHI. https://fipi.ru/otkry

«Cucrema KUBOU IPUPOIBI» XapakTepHu30BaTh tyy-bank -zadaniy-
MPOUCXOXKICHUE dlya-otsenki-
MHOTOKJIETOYHBIX yestestvennonauch
OpraHU3MOB. noy-gramotnosti -
CpaBHuUBaTh OTKPBITBI  OaHK
0COOEHHOCTH 3ananuit OUITA
9YKApUOTHYECKUX U https://www.yaklas
MPOKAPUOTHUECKUX s.ru/  mmardopma
OpPTaHU3MOB. Sxnace
HaszpiBath  OCHOBHBIE
apoMop(h0o3bl FYKapuoT
u OIICHUBATH ux
3HauYCHUE TUISE

JAIbHENIIETO Pa3BUTHUSA
KU3HU

4.6

OCHOBHBIE 3TaIbI
SBOJIIOIUN
pPacTUTETHHOTO
Mupa

OCHOBHBIE ATalbl IBOJIOLUU BBICIIMX
pactenuii. OcHOBHBIE apoMOpP(O3bI
pacTeHuid. BbIXOJ pacTeHMil Ha Cyuly.
IlosiBieHHE CIIOPOBBIX pACTEHUU H
3aBoeBaHHe UMM cymu. CemMeHHbIE

pacTeHus. IIpoucxoxnenue
LBETKOBBIX PaCTCHUH.
demoHcTpaumuu

Tabmuipr 1 cxembl: «ApoMopdo3bl
pacTeHuny, «Punnodute,
«OJTHOKJIETOYHbIE BOJZIOPOCIINY,
«MHOTOKJIETOYHBIE BOZIOPOCIINY,
«Mxn, «ITamropoTHUKMNY,

«I["onocemenHsle pacTeHUs», «OpraHbl
[IBETKOBBIX PACTEHUIN.
O0opynoBanue: repOapuu pacTeHUi

PackpsiBath
coJiepKaHue TEPMUHOB
U TIOHATHI: BOJOPOCIH,
PUHUO(HUTEI, MXH,
MarOPOTHUKOOOpa3HbIE
, CEeMEHHBIE
MATIOPOTHHKH,
rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE,
Oecriosioe  MOKOJIEHUE
(copodur), mnonoBoe
IIOKOJIEHUE
(rameTodur).
[lepeunciars
OCHOBHBIE
HBOJIIOIIIH

OTallbl

6) TPYAOBOTO
BOCITUTAHUSL:

https://resh.edu.ru

HNHTepakTuBHBIE
YPOKH

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKpBITBIA  OaHK
saganui OUITN
https://www.yaklas
s.ru/  mmardopma
Sxnacc



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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Pa3IMYIHBIX OTACIIOB.

pPacTUTENBLHOTO  MHUDA.

IIpakTnyeckas padora HaspiBaTh ~ OCHOBHBIE
«M3ydyenne ocoOeHHOCTEH CcTpoeHus | apoMOop(hO3bl pacTCHHI
pacTeHUi pa3HbIX OT/ICIOBY» M OlEHHMBAaTh  HX
IBOJIOIUOHHOE
3Ha4YCHUE.
CpaBHuUBaTh
0COOEHHOCTH CTPOEHUS
pacteHuit pa3HbIX
OT/ICTIOB
4.6 | OcHOBHBIE ATaIbI OcHOBHBIE 3Tambl BOJIOLNUU BBICIIUX | PackphiBaTh 7) https://resh.edu.ru
IBOJTIOIHH pacrenuii. OcHOBHbIE apoMOp(O3BI | COJEPKAHUE TEPMHHOB 9KOJIOTHYE | —
PACTHTEIEHOTO pacteHuii. Bbixos pacTeHUl Ha Cylly. | U MOHSTHIA: BOJOPOCIH, | CKOTO HuTepakTuBHBIC
MHpa [MosiBiieHUEe CHOPOBBIX PACTCHUI U | pUHHO(UTHI, MXH, | BOCITUTAHUS: YPOKH
3aBoeBaHMe HMMHU cylid. CeMeHHbIE | TalOpPOTHUKOOOPa3HbIC
pacTeHus. [Tpoucxoxnaenue | , CEMEHHBIC
IBETKOBBIX PAaCTCHHUH. HAIlOPOTHUKH, https:/fipi.ru/otkry
JleMoHcTpanum rOJIOCEMEHHBIE, tyy-bank -zadaniy-
Tabmuupl 1 cxeMbl: «ApoMOp(]O3bI | MOKPHITOCEMEHHEIE, dlya-otsenki-
pacTeHuiy, «Punnodute», | 0ecronoe  MOKOJEHUE yestestvennonauch
«OIHOKIIETOYHBIE BOJIOPOCIHY, | (ciopoduT), TOIOBOE noy-gramotnosti -
«MHOTrOKIETOUHbIE BOZIOPOCIIN», | ITIOKOJIEHUE OTKpBITHIH  OaHK
«Mxny, «ITanopoTHUKMY, | (rameTour). 3ananui OUIIN
«T"onmocemenHnbie pactenus», «Opransl | [lepeunciarsb https://www.yaklas
IIBETKOBBIX PACTCHUIN. OCHOBHBIC ITaIbI s.ru/  mmardopma
O6opynoBanue: repOapuu pacTeHU | DBOJIOIUHI SAxnacc

Pa3JIMIHBIX OTACIIOB.

pPaCTUTCIIBHOTO  MHUpA.

IIpakTnyeckas padora Ha3piBaTh  OCHOBHBIE
«M3yuenue ocoOeHHOCTeH | apoMopdo3bl pacTeHUN

CTPOEHHUsI PACTEHUH pa3HBIX OTACIIOB» | U OLICHUBATh X

IlepBble XOpAOBbIE KUBOTHBIE. JKU3HB | SBOJIIOLIMOHHOE

B BOJAE. OBOJIOUUSA II03BOHOYHBIX. | 3HAYEHUE.

[IpoucxoxacHue ampuoui u CpaBHuBaTh



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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PENTHIIHIA. [Tpoucxoxaenune
MJIICKOIMUTAKOIIUX U IITHUL. HpI/IHLII/IH
KitoueBoro apomopdosza. OcBoeHue
6€CHO3BOHO‘IHLIMI/I 1 IMO3BOHOYHBIMHU
KUBOTHBIMH CYIIIH.

JAeMoHcTpanuu

Tabmuuer u  cxembl: «Cxema
pa3BUTHUs JKHBOTHOT'O MHUPay,
«ApomMop o3I JKUBOTHBIX),
«IIpocreimmuey,
«KumeyHononocTHeIS), «Ilnockue

yepBu», «UneHucrtonoruey, «PbuiOb,
«3EeMHOBOHBICY,

«ITpecMmbikaromuecs», «IITriey,
«MIJIEKOITMTAIOIIIHNE) .
Oo6opynoBanme: KOJUICKIIMH
HACEKOMBIX; BJIQXHBIE Ipernaparbl
KUBOTHBIX; PAaKOBUHBI MOJUIIOCKOB;
KOJIJIGKIIMA ~ WITIOKOKHX,  CKEJIETHI
MMO3BOHOYHBIX JKMBOTHBIX; UydYela

IITUL] U 3BEPEM.

IIpakTnyeckas padora
«M3yyeHne ocoOeHHOCTEH CTpoeHus
IIO3BOHOYHBIX KUBOTHBIX)»

0COOEHHOCTH CTPOCHHS
pacreHui pa3HBIX
OT/I€JIOBMJIEKOIUTAOII]
ue, JKTOAEPMA,
SHTOJEpMa,
Me301epma,
JIBYCTOPOHHSIA
CUMMETpHS,
TEIJIOKPOBHOCTb.
[Tepeunciars
OCHOBHBIE STanbl
9BOJIIOLIMU  KUBOTHOT'O
Mupa.

HaspiBatb
OCHOBHBIE
npeajanTaiui,
CIOCOOCTBOBABIIINE
BBIXOJly JKMBOTHBIX Ha
Cylly.

OrneHuBarh
3HAUEHUE pa3BUTHSA
HEPBHOM CHCTEMBI JUIS
npucnocoOaeHus
YKUBOTHBIX K YCIIOBHSIM
OKPYKarOIEeH Cpebl.
OOBSCHATD  TIPUYMHBI
9BOJIIOLIMOHHOTO
paciBeTa HACEKOMBIX,
KOCTHBIX pbIO, TMTHIL,

MJICKOTIUTAFOIHX
4.8 | PazButHe Ku3HU | 3 PazButue xxu3nu Ha 3emuie o 3paM U | PackpbiBaTh 7) https://resh.edu.ru
Ha Semiie MEepUOJIaM: apxei, MPOTEPO30H, | COJIEPKAHUE TEPMHUHOB JKOJIOTHYE | —

1aJIe030M, Me3030M, KaliHo301. O01Ias

U INOHATHW:  apXeu,



https://resh.edu.ru/
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XapaKTEePUCTHUKA KJIMMaTa u
rC0JIOTHICCKUX IPOLIECCOB.
[TosiBjieHHWe ¥ pacuBET XapaKTePHBIX
OpraHu3MoB. YTiieo0pa3oBaHHE: €ro
YCJIOBHS U BIIMSHKUE HA Ta30BBIN COCTaB
aTMoc(hepsl.

MaccoBbie BBIMUPAHHSI -
IKOJIOTMYECKUE KPU3UCHI MPOILIOTO.

IIpyunHBI M CIEACTBHS MAaCCOBBIX
BBIMUPAHU. CoBpeMeHHbII
9KOJIOTMYECKUN KpH3UC, ero

ocobennoctu. IIpobGiema coxpaneHus
O6uopa3zHooOpasus Ha 3emIie.
JdemMoHcTpanuu

Tabnuis! u cxembl: «Pa3BuTHe KU3HU
B apXEUCKOU pe», «PazBuTHe KU3HU B
MPOTEPO30MCKON  3pey», «Pa3Butue
KU3HM B TIAJICO30MCKOM  3pey,
«Pa3BuTHEe KHU3HU B ME3030MCKOU
ape», «Pa3Butne KUZHU B
KalHO30MCKOM pe»

apxebakTepuu,
UAHOOAKTEPHH,
MPOTEPO30ii, MaNeo30M,
KeMOpui, OpJOBUK,
CUIIyp, JEBOH, KapOoH,
nepmb, Ilanres, Teruc,
TPUIIOOHUTHI,
PUHHODUTEI,
PaKOCKOPITHOHBI,
MaHIIUPHBIE
KOTHJIO3aBPBI,
Me3030M, I oHaBaHa,
JlaBpasus, Tpuac, opa,
Mell, XBOMHBIEC,
TUHKTOBBIE,
CaroBHUKOBEIE,
O€eJIEMHUTEI,
AMMOHWUTHI,
JTMHO3aBPbI,
apXEoNTEPHKC,
MOKPBITOCEMEHHBIE,
KallHO30M, II1aJIeOTeH,
HEOTEH, aHTPOIOIEH,
MaccoBO€ BBIMUpaHUE.
XapakTepus3oBaTh
pa3BUTHE KU3HU Ha
3emsie 1O 3pamM U
TIEPUOJIaM.
YcranasnuBaTh
3aBUCUMOCTh  MEXIY
reoJIOTMYECKUMU
MpoIieccam,
W3MEHEHUSMU KJIMMaTa

PBIOHI,

CKOTI'0
BOCIIMTaHHA:

HNuTepakTrBHBIE
YPOKH

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKPBITBIA  OaHK
saganu OUITNU
https://www.yaklas
s.ru/  mnardopma
Sknacc



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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U MpOoLecCaMu B )KMBOM
MpUpoJIE.
OOBSCHATD
pacuseTa
CUCTEMAaTUYECKUX
IPYII OpPraHU3MOB B
pa3nuYHbIE  3pBl U
MEePUO/IBI.
AHaNIM3upoOBaTh
MPUYUHBI U CJIEICTBUS
MaCCOBBIX BHIMUPAHU.

HaspiBatb
OCHOBHBIE
apoMopd03bl pacTeHUI
u KUBOTHBIX.
[IpuBoguTe HIpPHUMEPHI
MEPEXOTHBIX bopm
OpraHU3MOB.
AHanu3upoBaTh IMyTH
peuieHus  MpoOIeMbl
COXpaHEHUs
OmopazHoOOpa3usi Ha
3emuiie

IIPpUYUHbBI

4.9

CoBpemeHHast
cucrema
OpPraHUYecKoro
MHpa

CoBpeMeHHas cucrema
opranu4yeckoro Mwupa. lIpuHIMDIEBI
KJaccuukanum OpPraHHU3MOB.
OCHOBHBIE CHUCTEMATUYECKUE TPYIIIBI
OpraHU3MOB.

JdemMoHcTpanuu

Tabmuuer u cxemsl: «CoBpeMeHHas

CUCTCMA OPraHUYICCKOTO MUPa»

PackpsiBath
COJIEp/)KaHUE TEPMUHOB
U TOHATUN: OaKTepuu,
apxew, BBICIIIHE
pacTtenums, 3eJEHBIE
BOJIOPOCIH, OarpsiHKH,
Oypsie BOJIOPOCIIH,
MOXOBH/IHBIE,
MarOPOTHUKOBHIHBIE,
XBOIIECBH/IHBIE,

4)
9CTCTHYCCK
OIr'0 BOCIIMTAaHHUA:

https://resh.edu.ru

HNHTepakTuBHBIE
YPOKH

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-

yestestvennonauch



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank

AN 11

P PP P ST T

TJIAyHOBU/IHBIE,
rOJIOCEMCHHBIE,
MOKPBITOCEMEHHEIE,
MIPOTHUCTHI,
KHUIIICYHOTIOJIOCTHBIC,
TJTIOCKHUE 4epBH,
KpyTJIbIe YEpPBH,
KOJIbYaThIe 4epBU,
YJICHUCTOHOTHE,
MOJLIFOCKH,
UTJIOKOXKHE, XOPJIOBHIE,
rpuObl,  JUIIANHUKH,
BHUPYCHI.
XapakTepus3oBaTh
COBPEMEHHYIO CUCTEMY
OpPTaHHYECKOTO MUDA;
Ha3bIBaTh  OCHOBHBIC
CHUCTEMATHYCCKHE
TPYIIITBI OPTaHU3MOB.
OOBSICHATh TIPUHIIHITHI
KJIacCU(pUKALUN
OpPTaHW3MOB.
[Iepeuncisars
OCHOBHBIC  TIPU3HAKHU
MPOKAPUOT, PACTEHUH,

JKUBOTHBIX, rpu0oB,
KpacHbIX U  OypBIX
BOJIOPOCIIEH.
[IpuBoguThs MIpHUMEPHI
MpeACTaBUTENEN
OCHOBHBIX
CHUCTEMATUYECKUX

IpYII OPraHU3MOB

noy-gramotnosti -
OTKPBITBIA  OaHK
saganu OUITU
https://www.yaklas
s.ru/  mmardopma
Sknacc



https://www.yaklass.ru/
https://www.yaklass.ru/
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5 Tema «IIpoucxoxkaeHne YeJJ0BeKa — aHTPOMOTeHe3»
5.1 | Aurpononorus - |1 Paznmensl u 3amaun  aHTpOnoJioruH. | PackpbIBaTh 4) https://resh.edu.ru
HayKa 0 4eJloBeKe MeToBI aHTPOTIOJIOTHH. cofiep’)KaHue TEPMUHOB ICTETHYECK | —
JdemMoHcTpanuu u IIOHSATUI: | OrO BOCIIUTAHMUS: HNHuTtepakTuBHBIE
Tabmuuer w  cxembl  «MeTOZBI | aHTPOIIOJIOTHS, YPOKH
AQHTPOIIOJIOTUI». Moposorus,
OobopynoBanmne: MYJISDKU | @aHTPOIIOTEHES,
OKaMEHEJIOCTEH, MPEIMETOB | aHTPOIIOMETPHS, https://fipi.ru/otkry
MaTepUAIBHONW  KYJIBTYPbl HPEAKOB | PEKOHCTPYKIHS, tyy-bank -zadaniy-
yenoBeka;  (otorpaduu  HAXOAOK | apXCOJIOTHS, dlya-otsenki-
MCKOIIaeMBIX OCTATKOB YEJIOBEKa STHOTpadus. yestestvennonauch
HaswiBaTh paznensl u noy-gramotnosti -
3aj71a4 aHTPOIIOJIOTHH. OTKpPBITBI  OaHK
XapakTepu3oBaTh 3aganuii ®UITN
METOJIbl aHTPOTIOJIOTUH https://www.yaklas
M CpaBHHMBaTh  MX s.ru/  mmardopma
MEXIy COOOM. SAxnacc
Beinensate  BOIpOCHI
HBOJIIOIUKM  YEJIOBEKa,
rcCIeyeMble npu
MOMOIIM  Pa3JIUYHBIX
METOJIOB
5.2 | Pa3Butue 1 CraHOBIeHME  TpEACTaBIEHUH O PackpbIBaTh 4) https://resh.edu.ru
NpECTaBICHUN O MPOHUCXOXKICHUH 4eJIoBeKa. | CoJepKaHNe TEPMUHOB ICTETHYECK | —
TIPOMCX 0K ICHIH Penurnosneie BO33pEHHUSL. | U NOHSITHH: | OTO BOCIIUTAHUS: WHtepakTuBHBIE
YenoBeKa CoBpeMeHHbBIC HAYYHbIC TCOPHUH. AHTPOTIOreHHas YPOKH
JleMoHCTpauu Teopus, TpyoBas

[Toptper: Y. [lapBuH.

teopusi, Homo sapiens.



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
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Tabmnuel ©W cxeMmbl:  «MeToabl
AQHTPOIIOJIOTUIY. OobopynoBanme:
MYJISDKM OKaMEHEJIOCTeH, MpeIMETOB
MaTepUaTbHOW KYJIBTYPHl TPEIKOB
YeNoBeKa; PENpPOAYKIMH
(pororpacun) KapTUH c

MU(OJIOTHUECKUMU U OUOJICHCKUMH
CIOETaMH MTPOUCXOKIACHUS YEIIOBEKA

OunenuBats, Briang 4.
JlapBuHa B pa3BUTHE
IIPEJICTaBICHUN 0
IIPOUCXOXKACHUN
YeJI0BEKA.
AprymMeHTHpOBaHHO
KPUTHKOBATb
pENUrHO3HbIE
IIPEJICTaBICHHUS 0
IIPOUCXOXKACHUN
YellI0BEKa C IO3ULUU
€CTECTBEHHBIX HayK.
XapakTepus3oBaThb
Hay4HbIE Teopuu
IIPOUCXOXKICHHUS
YeJIoBeKa

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKPBITBI  OaHK
3aganuit ®UITN
https://www.yaklas
s.ru/  mmardopma
SIkmacce

5.3

MecTto uesoBeka

B CUCTEME
OpPraHHYECKOTO
MUpa

CXOICTBO 4YeJIOBEKa C JKHUBOTHBIMU.
CucreMaTHueckoe OJIOKEHNE
yenoBeka. CBHUIETEIBCTBA CXOICTBA

YCJIIOBCKaA C KHUBOTHBIMU:
CPaBHUTEIBHO-MOP(OIOrUYeCKHE,

AMOPHOJIOTUYECKUE, ¢uznonoro-
OMOXHUMHUYECKUE, HOBE/ICHUECKHE.
OTnuunst 4YeaoBeKa OT KUBOTHBIX.
[TpsimoxoxxeHue U KOMILJIEKC
CBA3aHHBIX C HHUM IIPHU3HAKOB.

Pa3Butre ronoBHOro Mo3ra U BTOpOU
CUTHAJBbHOM CUCTEMEL.
JdemMoHcTpanuu

Tabnuuel U cxeMsl: «[ 070BHONW MO3T
YyeJIOBEKay, «YenoBekooOpa3HbIe
00e3paHb», «CKejeT dYejioBeka U
CKeJeT muMmani3e», «PynuMeHTsl u

PackpriBath
coJiep’KaHue TEPMUHOB
Y IOHATUN: PYIUMEHTHI
y 4YelloBeKa, aTaBU3MbI
y YeJI0BEKA,
MPSIMOXOK/ICHHE,
BTOpast CUTHaJIbHAs
cUcCTeMa.

Omnpenensrsb
CUCTEMAaTHYECKOE
MIOJIO’KEHUE YEIIOBEKA B
OpPraHMYECKOM MHUpE.
BrisiBisaTs YepThI
CXOACTBA U Ppa3INYMs
YeJIOBEKa U )KUBOTHBIX.
XapakTepu3oBaTh
CBUJETEILCTBA

4)
9CTCTHYCCK
Or'o BOCIIMTaHHA:

https://resh.edu.ru

WutepakTuBHBIC
YPOKH

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKpBITHIH  OaHK
3aganul OUITN
https://www.yaklas
s.ru/  mmardopma
Sxnacc



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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aTaBU3MBI».
Oo6opynoBanme: CKeJleT
YesioBeKa; MOJIeNIb Yeperia ueioBeKa u
yeperna IIMMIIAH3€; MOJAEIb KHUCTU
YesloBeKa U KUCTH IIMMITIaH3e.
JlabopaTopnasi paGora
«M3yuenue 0cCOOEHHOCTEH CTpOEHUs
CKeJleTa 4YeloBeKa, CBS3aHHBIX C
MPSIMOXOKICHUEM»

CXOJACTBa YeJOBEKa U
KUBOTHBIX
(cpaBHUTENBHO-
Mopdonorugeckue,
AMOPHUOIIOTUYECKHE,
¢duznonoro-
OMOXHMUYECKHUE,
MOBEJICHYECKHUE).
[IpuBoauTe MpUMEpPHI
aTaBU3MOB u
PYJIUMEHTOB y
YeIIoBeKa.

OnuceiBaTh
NpU3HAKKH  YEJIOBEKa,
chopMupoBaBIIiecs B
CBS3M C JPEBECHBIM
obpazom KU3HU
PEIKOBU
IPSIMOXOXKACHHUEM.

BoIsSBISATH
MPUYUHBI
0COOEHHOCTEHN
CTpOECHHS yepena
YelioBeKa 1o
CPaBHEHHUIO c
YeJI0BEKOOOPa3HbIMU
00e3bsTHaMH.

CpaBHHBaTh
OpYAUIHYIO
JESATEIILHOCTD
YeloBeKa U )KUBOTHBIX.
CpaBHUBaTh
0COOCHHOCTH  BBICIIEH




Fa n WD mAabAiinn A nana | .. nAarcian A0 11 iin M TSP ~ S P ETETETA
HEPBHOU NIESITEIBLHOCTH
YEJIOBEKA U )KMBOTHBIX
5.4 | JIBmKyiiyue CHIIBI | 2 JIBYKyIIHE CHITBI (daxropsr) | PackpsiBaTh 4) https://resh.edu.ru
(dbakTopsI) a”HTponorexHesa: OHMOJIOTHYeCKHe, | COJIeP)KAHUE TEPMUHOB 3CTETHUYECCK | —
aHTPOIIOTeHE3a COLIMAJIbHBIE. CooTHouieHue | u MOHSATUI: | OrO BOCIIUTAHHUSL: HNHuTtepakTrBHBIE
OMOJIOTUYECKUX U COLIMAJIbHBIX | HACJIEJICTBEHHAs YPOKH
(hakTOpOB B aHTPOIOrEHE3E. WU3MEHYHUBOCTb,
JdemoHcTpaunu €CTECTBEHHBI 0TOOp,
Tabnuib! U cXeMbl: «JIBHKYIINE CHIIBI | OPYAUIHAS https://fipi.ru/otkry
aHTPOIIOTEHE3aY. NesITeIbHOCTD, tyy-bank -zadaniy-
O0opynoBanmue: MyJSDKH MPEIMETOB | TPYIIIIOBOE dlya-otsenki-
MaTepUalbHON KYyJbTYpPbl IPEAKOB | COTPYIHUYECTBO, yestestvennonauch
YyeIoBeKa oOmeHue, peub. noy-gramotnosti -
XapakTepru3oBaTh OTKpBITHIA ~ OaHK
JIBUKYIIIHE CHJIBI saganu OUITNU
aHTPOIIOTEHE3a! https://www.yaklas
OMOJIOTHYECKHUE u s.ru/  mnardopma
COLIMAJIbHBIC Sxiacc
5.5 | OcHoBHBIE cTaguu | 2 OcCHOBHBIE CTaIUU AaHTPOIIOT€HE3A. PackpbiBath 1) https://resh.edu.ru
aHTpoHIoreHe3a Paunnne tIeJ'IOB63K006pa3HI>I€ COJZCPIKAaHUC TCPMHUHOB rpaXaaHCK | —
00e3bsiHBl  (MTPOKOHCYJIBI) W pPaHHUE | U MOHSITUI: | OO BOCIIUTAHMUSL: HNurtepakTrBHBIE
TTOHTH/IBI - obmue MIPEKU | aBCTPATIOTUTEK, YPOKH
4eJI0BEKOOOPa3HbIX 00€3bsH U Jtojiel. | Yenosek YMEIbIH,
ABCTpaJIONUTEKN - BYHOTHE Npenku | Yemosek
moneil. YenoBek yMemblid, MEpBbIC | MPSIMOXOMISIINN, https:/fipi.ru/otkry
M3TOTOBIICHUS Opyauii Tpyaa. Yemosek | Yenmoek tyy-bank -zadaniy-
NPSIMOXOMSAIINA M TEPBBIA  BBIXOJ | TeHICITLOCPTCKUM, dlya-otsenki-
mone 3a npenensl Adpuku. Yenosek | Uenosek yestestvennonauch
reiienpOeprckuii - 00U MpenoK | HeaHJepTaTbCKUH, noy-gramotnosti -
HEeaH1epTalIbCKOTO YyeJioBeKa U | KpOMaHbOHEIL, OTKPBITBI  OaHK
YeJI0BEKA pa3yMHOro. UYenoBek | IEHUCOBCKUIM YEJIOBEK, 3aganui OUIN
HEaHJEPTAIbCKUN Kak BHJA Jirojaeu | Yenosek pa3yMHBII
XOJIOAHOTO KJIMMATa. UYesloBEK | COBPEMEHHOIO  THIIA,



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
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pasyMHBIi  COBPEMEHHOTO  THIIA, | AJICOTCHETHKA. https://www.yaklas
JICHUCOBCKHI  YEIOBEK, OCBOCHHUE XapakTepu3oBarh s.ru/  mmardopma
KOHTHHEHTOB 3a mpenenaMu A(puku. | OCHOBHbBIE cTaiuu Sxmnace
[Taneorenerrka u MajaeoreHOMHUKA. aHTPOIIOTEHE3A.
JemoHcTpanuu Brisasiare
IToprpersr: JI. Jlukm, SI. Sl. | nporpeccuBHbIE YEPTHI,
Porunckuii, M. M. I'epacumos. MOSIBUBILIUECS y
Tabnuubl U cxembl: «IBOJIIOIMOHHOE | MPEJKOB 4YeJIOBeKa Ha
JPEBO YENOBEKa», «ABCTPAIOMUTEK», | Pa3HBIX CTaIusX
«Yenosek YMEIBbI», «YenoBek | aHTpOIOreHesa.
MPSIMOXOIALIU I, «enuncockuii | [IpuBoauts mpuMepsl
YEI0BEKY, «Heanaepraneupy, | npeacTaBuTeNnen
«KpomaHBOHIIBIY, «IIpeaku | OCHOBHBIX cTaaui
yenoBeka». OOOpyZoBaHME: MOJENHU | aHTPOIIOTEeHE3a:
TOpca TMpPENKOB 4YEJIOBEKa; MYJISDKU | OMUCHIBATH ux
MPEIMETOB MaTepUATbHONW KYJIBTYPHI | aHTPOIIOMETPUUICCKUE
MIPEJIKOB YeJIOBEKa JTaHHbIe, 00pa3 KHU3HU
U opyous  Tpyna.
CpaBHUBaTh
MpeACTaBUTENEN
OCHOBHBIX cTanui
AHTPONIOTeHE3a
5.6 DBOIOIUS DBOJIONUS COBPEMEHHOTO 4YeNoBeKa. | PackpwiBaTh 1) https://resh.edu.ru
COBPEMEHHOTO EctecTBeHHBIN O0TOOpP B TOMYJSIIHSIX | COJEPKAHUE TEPMUHOB Ipa)¥IaHCK | —
YenoBeKa yenoBeka. MyTallMOHHBIA TpoIecc U | U TIOHSITUI: | OO BOCIIUTAHHUS: WNHuTepakTuBHBIE
noJimMopdu3m. [TonynsMoHHbBIE | MyTaITMOHHBIN YPOKH
BOJIHBI, JIpeii) TeHOB, MHUTpaAlUi U | MMPOIIECC,
«3(dexT ocHoBarens» B MOMYJALUAX | HOIUMOpPhU3M,
COBPEMEHHOTO YEJIOBEKA. MOMYJISIIUOHHBIE https://fipi.ru/otkry
JleMoHCcTpauu BOJIHBI, JIpeli() TEeHOB, tyy-bank -zadaniy-
TabGnuIIe! U cXeMbl: « ITAIbI YBOJIOIUU | MUTpAIHS, «@hdext dlya-otsenki-
YeIIOBEKA OCHOBATEIIS». yestestvennonauch

XapakTepu3oBaTh poiib

noy-gramotnosti -



https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
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€CTECTBEHHOTO 0TOOpa
B MOMYJISIUSIX
COBPEMEHHOTO
YyeJIoBeKa.

OreHuBaTh poJib
MYTaIHOHHOTO
mpoiiecca,
MOMYJISIITUOHHBIX BOJIH,

npeiida T'CHOB,
Murpanuu, «3ddexra
OCHOBATEJIS» B
SBOJIOLMN TOIYJISAIUN
COBPEMEHHOTO
YeJI0BEKa.

[IpuBoauTE MpPUMEPHI

(hakTOpOB, CIOCOOHBIX
BBI3BaTh

OTKPBITBI  OaHK
3amanuiit ®UIIN
https://www.yaklas
s.ru/ mmardopma
SIxmacce

HOMYJISIIIUOHHBIC
BOJIHBI B  JBOJIIOLUH
COBPEMEHHOTO
9eJIoBeKa
5.7 | YenoBeueckue Yenoseueckne pacel. [lonsatue o | PackpeiBath 1) https://resh.edu.ru
pachL. pace. bonbime pacel: eBporneouaHas | COAEpKaHHE TEPMUHOB TPaKITAHCK | —
MeX qUCIUIIINHA (eBpasmiickasi), aBCTpaJO-HETPOWIHAS | ©  TOHSATUH:  paca, | Or0 BOCIUTAHMUSL: WHTepakTuBHBIC
PHBIE METOJIbI (9KBaTOpHANbHAs), MOHTOJIOW/IHAS | pacoTeHe3, pacusm, YPOKH
AHTPOIIOIOTHHA (asmaTcko-aMepuKkaHckas). Bpems u | conmanbHbIN
NYTH  pPacceleHUs 4eloBeKa 10 | JapBUHH3M.
wiaHere. EAMHCTBO  YelOBEYECKHX | XapaKTepHU30BaTh https://fipi.ru/otkry
pac. HayuHas HeECOCTOSATENBHOCTb | MPU3HAKU OOJIBIINX pac tyy-bank -zadaniy-
pacusma. [TprcmocoOIeHHOCTD | YelloBeKa: dlya-otsenki-
YeJloBeKa K  pPasHbIM  YCIIOBHSIM | €BPOIICOUTHON yestestvennonauch
OKpYKaroleun Cpenpl. Bmustaue | (eBpasuiickoit), noy-gramotnosti -

reorpaduueckoi cpenbl M aperda

aBCTpaHO-HeFPOHHHOﬁ



https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
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T€HOB Ha MOP(OJIOTHIO 1 (1)1/131/10J10rmo zgﬁllacéﬂTT)%ﬂaanon) OTKPBITBI  OaHK
YyenoBeKa. MOHTOJIOUHOU 3aganui OUIN
MeKIMCIUIUTMHAPHBIE METOMABI B | (a3MAaTCKO- https://www.yaklas
busnueckoi (OMOIOTUYECKO) | aMEPUKAHCKOM ). s.ru/ mmardopma
aHTPOIOJIOTUH. DOBONIONMOHHAA | BBIABIATE  IPUYUHBI Sxmnace
AQHTPOTIONOTUSL U TAJICOAHTPOIONOTHS | BOSHUKHOBECHHUS
YeJI0BEYECKIX HOMYJISIIUMA. | YEIOBEYECKUX pac.
buoconnansubie uccienoanus | [I[puBOaUTh MPUMEPHI
NpUpoAbl 4YenoBeka. VccnenoBaHue | aJanTUBHBIX
KODBOJIIOIIMA ~ OWOJIOTUYECKOTO0 U | MPU3HAKOB y
COLIMAJILHOTO B YEJIOBEKE. Mpe/icTaBUTeNeH
JemoHcTpanuu YEJIOBEYECKUX Pac.
Tabmumel wu  cxembl:  «Pacwl | [IpuBoauTh
YCIIOBEKAY. CBHUJICTEILCTBA
[TpakTuueckas pabora €IMHCTBA
«M3yuenune IKOJIOTHYECKUX | TTPOUCXOKICHHUS
a/lanTanui 4eJIoBeKay YeII0BEYECKUX pac.
ConocraBusiTh
a/IalTHBHbIE THUIIBI
JIOJEH € PacoBBIMHU
MpU3HAKaMHU.
Jloka3pIBaTh HAay4YHYIO
HECOCTOSITENIbHOCTh
pacuzmMa
Wroro yacoB no teme 10
6 Tema «IK0JI0THSA - HAYKA 0 B3aMMOOTHOIIEHUSIX OPraHM3MOB M HA/IOPTAaHU3MEHHBIX CHCTEM
€ OKpY:KaIolIel cpeaoin»
6.1 | 3apoxneHue u|l 3apokJeHue M pa3BUTHE dKoJoruu B | PackpbiBaTh 1) https://resh.edu.ru
pa3BUTHE tpynax A. I'ymGomnpara, K.®@. Pymnwe, | conepxanue TepMHHOB TPKIAHCK | —
JKOJIOTHH H.A. Cesepuosa, 3. ['ekkens, W TIOHSTHI: DKOJOTHs, | OTO BOCITUTAHHUS: HNHTepakTUBHBIC
A. Tencmu, B.H. CyxkauéBa. | ayrakonorus, YPOKH
Paznenst u 3amaun skonorun. CBs3b | CHHIKOJIOTHS,

OKOJIOTWH C APYT'MMH HaAYKaMH.

DKOJIOTHST COOOIIECTB U



https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
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JleMoOHCTpanun SKOCHUCTEM, SKOJIOTHS
[Toprpersr: A.I'ymO0bT, BUJIOB U TTOMTYJISIIHIA. https://fipi.ru/otkry
K. ®. Pynse, XapakTepu30BaTh tyy-bank -zadaniy-
H. A. Cegeprios, OCHOBHBIE ATaIbI dlya-otsenki-
D. Tekkenb, A. Tenciu, B. H. | 3apoxnenus u yestestvennonauch
CykauéB. Pa3BUTHUS SKOJIOTHHU KaK noy-gramotnosti -
Tabmuuprt w  cxembl:  «Pa3gensl | HayKwH. [IpuBoauTH OTKPBITHII OaHK
3KOJIOTUM» IIPUMEPBHI 00BEKTOB 3amannii OUIIN
U3yYEHUS SKOJIOTHH. https://www.yaklas
HaspiBaTh ~ OCHOBHBIC s.ru/  mardopma
3a/1a4uu, CTOSILIUE Mepes] SAxnacc
YYEHBIMU-IKOJIOTaMU.
YcranasinuBaTh
B3aUMOCBSI3b IKOJIOTHH
C IPYTMMH HayKaMu
6.2 | Metosl MeTto bl 9KOJIOTHH. [ToneBrie | PackpwiBath 1) https://resh.edu.ru
9KOJIOTHUHU. HaOmoIeHUsl.  ODKCHEPUMEHTHl B | COJEp)KaHHE TEPMUHOB IPAXKIAHCK | —
3HaueHue 9KOJIOTHU: MIPUPOIHBIC U | U TIOHSTHI: TIOJIEBBIC | OT'O BOCIIUTAHMUS: HNurtepakTuBHBIE
KOJIOTHUECKHX naboparopubie. MojenupoBanue B | HAOIIOACHMUS, YPOKH
SHAHME s 9KOJIOTUH. MOHUTOPHUHT OKPYKAIOIIEH | MOHUTOPUHT
N Cpenbl: JIOKAJIbHBIA, PETUOHANBHBIM U | OKPYXKAIOLIEH  Cpesl, o
rI100abHBIM. 3HaYeHUE | MOJICTUPOBAHHE, https://fipi.ru/otkry
9KOJIOTUYECKHUX 3HAHUM JJIS YETIOBEKA. | SKCIIEPUMEHT, tyy-bank -zadaniy-
DKOJIOTHYECKOE MHPOBO33PEHHE KakK | MPOTHO3MPOBAHUE. dlya-otsenki-
OCHOBAa  CBsi3eM  yesoBeuecTBa ¢ | XapakTepu3oBaTh yestestvennonauch
MIPUPOIOM. DopMHUPOBAHUE | METOJIBI 3KOJIOTHH. noy-gramotnosti -
9KOJIOTUYECKOM KYJIBTYpbI u | [IpuBoauTe mpUMEpPHI OTKpBITBIH  OaHK
3KOJIOTUYECKOMN TPaMOTHOCTH | MOJIEBBIX HAOIIOICHUMN 3aganuii OUIN
HACEJICHUSI. B DKOJIOTHH. https://www.yaklas
JdemMoHcTpanuu BBt s.ru/  mmardopma
Tabmumer ©  cxeMmbl:  «MeToasl | 0COOEHHOCTH Skmacc
skojorum», «CxemMa MOHHMTOPUHTA | MOHUTOPHHTA
OKPY’KaIOIIEH Cpebly. OKPY’KaIOIIeH  cpeJibl



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
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https://www.yaklass.ru/
https://www.yaklass.ru/

nnnn | Cisnmemnemisan A0 41 40

M T P ST T

JlabGoparopHasi padora
«/3yyeHne MeTOo/I0B SKOJOTUYECKHUX
UCCIIeIOBaHUIN»

KakK MeTozAa
DKOJIOTUYCCKUX
HACCIIEIOBAHUMN.
OO00CHOBBIBATE
3HAYEHHUE
SKCNIEPUMEHTOB B
DKOJIOTMYECKUX
HCCIICIOBAHUSIX.
CpaBHUBaTh
nabopaTopHbIe u
IPUPOTHBIC
SKCIIEPUMEHTHI KakK
METOIbI
DKOJIOTUYCCKUX
HCCJIEIOBAHUN.
OueHuBarh 3HA4YEHHUE
IIPOTHO3UPOBAHUS

KakK MeToza
DKOJIOTUYCCKUX
HUCCIEeIOBaHUH.
OO00CHOBBIBATh
HE00X0IMMOCTh
9KOJIOTHYECKNX 3HAHUH
IS COBPEMEHHOTO
YyeJIoBeKa

Uroro

qaCoOB 110 TEMC

3

7

Tema «Opranusmsbl u cpena 0OUTaHUA»

7.1

DKOJIOTUYECKUE
(bakTopsl

1

DKOJIOTrH4eCcKHe (hakTopbl u
3aKOHOMEPHOCTH  HMX  JICHCTBHSL.
Knaccudukanms HKOJIOTHYECKUX
(akTopoB: abuoTuyeckue,
OnoTHUYECKHE, AHTPOITOTEHHBIE.
OOue 3aKOHOMEpPHOCTH  JAECUCTBUS

PackpsiBath
coJiepKaHuEe TEPMHUHOB
u TTOHSITHH:
9KOJIOTHUYSCKUN

¢akrop,
OUOJIOTMYECKUN

1)
rpaxIaHCK
OI'0 BOCIIMTAHHUA:

https://resh.edu.ru

HNHTepakTuBHBIE
YPOKH



https://resh.edu.ru/
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9KOJIOTHYECKUX (hakTopoB. I[lpaBmiio | onTUMyM,
munumyma (K. Ilnpenrens, FO. | orpannumBaromimii https://fipi.ru/otkry
JInbux). TonepaHTHOCTD. | (JIMMUTHPYIOIIIHIA) tyy-bank -zadaniy-
DBpUOMOHTHBIE W CTCHOOHOHTHBIEC | (haKTOp. dlya-otsenki-
OpTaHU3MBI. Knaccudumnuponats yestestvennonauch
JdemMoHcTpanuu DKOJIOTUYECKUE noy-gramotnosti -
Tabmuuer U cxembl: «DKOJOTHYECKUE | GAKTOPBl 0 pPa3HBIM OTKPBITBI  OaHK
(hakTopb. OCHOBAHHUSIM. 3aganui OUITN
Oo6opyaoBanmue: repbapun u | XapakTepu3oBarhb https://www.yaklas
KOJUICKLIUM PACTeHW M >KUBOTHBIX, | 0OIIHE s.ru/  mardopma
MPUCIIOCOOJICHHBIX K BIIMSHUIO | 3aKOHOMEPHOCTH Skacc
Pa3IMYHBIX HKOJIOTHYECKUX (aKTOpOB | necTBUs
IKOJIOTUYECKUX
(hakTopoB.
O60CHOBBIBATH
JIICUCTBUE 3aKOHa
ONTUMyMa M 3aKOHa
OTPaHUYHBAIOIIETO
(hakTopa.
[IpuBOaUTE TpPHUMEpHI:
WILTIOCTPUPYIOIIUE
JICUCTBUE MpaBUJIa
MHUHHMYMa,
OTPaHUYHBAIOIIETO
¢axropa,
BPUOUOHTHBIX "
CTEHOOMOHTHBIX
OpPTaHU3MOB
7.2 | AGuotuyeckue Abuornueckue Qaxropel. CBer kak | PackpbiBaTh 8) nenHoctd | https://resh.edu.ru
¢daktopel.  Cser skosnornueckuid  Qaxrtop. JlelcTBue | comepkaHne TEPMUHOB | HAYYHOTO -
KaK Pa3HBIX yYacTKOB COJIHEYHOTO CIIEKTPa | U TOHATHI:  CBET, | IIO3HAHUS: WHTepakTuBHBIC
IKOJIOTUICCKUAN Ha  OpraHu3Mbl.  DKOJIOTHYECKHE | (POTOTIEPHOIN3M. YPOKH
dbaxTop TPYIIbl PacCTeHUH M JKMBOTHBIX 1O | XapaKTepu3oBaTh



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
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OTHOIIEHWIO K cBeTy. CurHagpHas
pouib cBeTa. DOTONEPUOIU3M.
JdemoHcTpauuu

Tabmuuel U cxembl: «CBeTOBOM
CHEKTP», «DKOJOTHYECKHUE TPYIIIBI
YKUBOTHBIX 10 OTHOIIEHHUIO K CBETY».

OobopynoBanmue: repOapuu
CBETOJIOOMBEBIX, TCHEIIOOMBHIX U
TEHEBBIHOCIIMBBIX pacTeHwmii;
CBETOIIOOMBBIE, TEHEIIOOMBEIE U
TEHEBBIHOCIIMBBIE KOMHATHBIC
pacTeHus.

JlaGoparopHasi padora

«BpisBreHne PUCIIOCOOIEHUM

OpraHu3MOB K BJIMAHHIO CBETa»

JIEUCTBUE CBETAa Kak

9KOJIOTUYECKOTO
(hakTopa.

CpaBHUBaTh JI€HCTBUE
pa3HbIX Y4aCTKOB
COJIHEYHOTO CIIEKTpa Ha
OpraHU3MBI.

BrisBIsTE

O0COOCHHOCTH CTPOCHHS
U KU3HENEATEIHbHOCTH
pacTteHuit pa3HBIX
IKOJIOTHYECKHUX TPYIIIT
10 OTHOIICHHIO K CBETY
(cBeTonOOUBEIE,
TEHETIO0UBEIE,
TEHEBBIHOCITUBBIC).
[IpuBoauTE MpPUMEPHI
pacreHui pa3sHbIX
9KOJIOTHUECKUX TPYIII
M0  OTHONICHWIO K
CBETY.

BreisBiars
0COOEHHOCTH CTPOEHUS
U KU3HENEATEITHHOCTH
YKUBOTHBIX pa3HBIX
9KOJIOTHYECKHUX TPYIIIT
10 OTHOIIEHUIO K CBETY
(nHEeBHBIE,
CyMEpEYHbIE, HOUHBIE).
[IpuBoguTEs TpPHUMEPHI
YKUBOTHBIX pa3HBIX
9KOJIOTHYECKHUX TPYIIIT
10  OTHOWIEHHID K

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKPBITBI  OaHK
3aganuit ®UITN
https://www.yaklas
s.ru/  mmardopma
SIkmacce



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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cBery. (OOOCHOBBIBATH
3HAUCHUE

¢doTonepuoanzma B
KU3HU OPraHu3MOB U
TULSI MPAKTUKU
CENNbCKOI0 X0351CTBA
7.3 | AGuotuueckue Temmeparypa Kak 3KOJOTHYECKHi | PackpbiBaTh 8) eHHocTu | https://resh.edu.ru
(bakTophI. ¢dakrop. JleWicTBUE TemIepaTrypbl Ha | COAEp)KaHUE TEPMUHOB | HAYYHOTO —
TeMneparypa Kkak opranu3mbl.  [loHKuIOTEpMHBIE H | U MOHSATHUH: | MO3HAHMUS: HNuTepakTuBHBIE
9KOJIOTMUECKUN rOMONOTEpMHbIE OpPraHMU3MBI. | TEMIIEpATYypa, YPOKH
bakrop OBpUTEpPMHBIE U CTEHOTEPMHBIC | TOMKUIOTEPMHBIE
OpraHu3MBbl. (X00THOKPOBHBIE),
JleMoHCTpaIun rOMOHOTEepPMHbBIC https:/fipi.ru/otkry
Tabmuuer n cxembl: «TemIoKpoBHBIE | (TETIOKPOBHBIE) tyy-bank -zadaniy-
JKHBOTHBIE, «XO0JIOMHOKPOBHBIE | OPraHU3MBbl, aHAOMO3, dlya-otsenki-
YKUBOTHBICY. SBPUTEPMHBIC yestestvennonauch
OobopynoBanmne: repbapuu U | OpraHU3MBbl, noy-gramotnosti -
KOJUIEKIIUH TEIUIONIOOUBBIX, | CTEHOTEPMHBIE OTKPBHITBIH  OaHK
3UMOCTOMKUX, MOPO30YCTONYHUBBIX | OPraHU3MBI, 3aganuii GUIN
pacTeHuit; yydesna MTUI[ U 3BEPEH. TEPMOPETYJISAIIHU. https://www.yaklas
JlabopaTopHnasi pabora «BriaBienue | Xapakrepu3oBaTb s.ru/  mmardopma
MPUCIIOCOOJIEHU  OpPraHu3MOB K | IEHCTBUE Sxmacc
BIIUSTHUIO TEMIIEPATypPbD» TEMIEPATYPbI Ha

OpraHu3Mbl. BBISBIISATH
0COOEHHOCTH CTPOEHUS
U JKU3HEIEATEIIbHOCTH
HOUKHUIIOTEPMHBIX
(XOJIOMHOKPOBHBIX) U
TOMOMOTEPMHBIX
(TEeTI0KPOBHBIX)
KHUBOTHBIX.
[IpuBoguTEs TpPHUMEPHI
MOWKHMIIOTEPMHBIX



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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(XOOTHOKPOBHBIX) |
TOMOMOTEPMHBIX
(TETUIOKPOBHBIX )
KUBOTHBIX.

BrsBisaTs
0COOEHHOCTH CTPOEHUS
U JKHU3HENEATeIbHOCTU

TEILUIOIIOOHUBEIX,
3UMOCTOMKUX,
MOPO30yCTONYUBBIX
pacTeHuil.
[IpuBoguTe mIpPHUMEPHI
TEII0IIOOHUBEIX,
3UMOCTOMKUX,
MOPO30yCTOMUYUBBIX
pacTeHui.
[IpuBomuTe mnpUMEpPHI
3BPUTEPMHBIX u
CTEHOTEPMHBIX
OpraHHU3MOB.
7.4 AbGuornueckue BrnaxHocTe  kak  sKkonormueckuid | PackpbeiBaTh 8) LIEHHOCTH https://resh.edu.ru
(bakTopsbI. ¢dakrop. [IpucnocobneHus pacTeHU K | coiep’kaHne TEPMUHOB | HAYYHOTO —
BrnaxHocTe  Kak NOJICP)KaHUIO  BOAHOTO  OajaHca. | ¥ MOHATHUI: BIAKHOCTh, | O3HAHMSL: WHTepakTuBHBIE
JKOJIOTUYECKHUU Knaccudukanus pacTeHui 1o | TUAPOUTHI, YPOKH
¢baxTo OTHOIIEHMIO K Bozie. [Ipucniocobiienus | rurpoursl,
KUBOTHBIX K MW3MEHEHHMIO BOJHOIO | ME€30(UTHI,
pexuma. KCepouTHI, https://fipi.ru/otkry
JleMoHCcTpanuu KUBOTHBIC:  BOJHEIE, tyy-bank -zadaniy-
Tabnuier " CXEMBI: | MOJYBOJHBIE, dlya-otsenki-
«Dusznonornueckue ajarTanuy | Ha3eMHBIE. yestestvennonauch
JKHBOTHBIX). XapakTepu3oBaTh noy-gramotnosti -
Oo6opynoBanue: repbapuu pacTeHUM, | TIEUCTBHE  BIAKHOCTH OTKPBITBI  OaHK
OTHOCSILIUXCS K rurpopuTaM, | Kak  9KOJOTHYECKOT0 3amanuii GUIIA



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
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kcepoduram, Me3opuTamM, KOMHATHBIC
PpacCTCHUA JAHHBIX I'PYIIIL.
JlaGoparopHas padora
«AHAaTOMHUYECKHE 0COOCHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHUSD»

(dakTopa.  BwIABIATE
0COOEHHOCTH CTPOEHUS
U JKU3HEIEATEIIbHOCTH
pacreHui pasHBIX
9KOJIOTUYECKUX TPYIII
10 OTHOILLIEHUIO K BOJIE.
[IpuBoauTe HpPUMEpPHI
pacTeHui pa3HBIX
9KOJIOTUYECKUX TPYIII
10 OTHOILLIEHUIO K BOJIE.
Brrsasiars

AHATOMUYECCKUE u
¢busnonornueckue
MPUCTIOCOOICHUS
KHUBOTHBIX K
U3MCHCHUIO  BOJIHOTO
pexuMma.

[IpuBoguTe mpHUMEPHI
BOJIHBIX, TIOJIYBOJHBIX
Y Ha3€MHBIX )KMBOTHBIX

https://www.yaklas
s.ru/  mnardopma
SIxmacc

7.5

Cpenbl  obuTaHuA
OpPraHu3MOB

Cpensr oOuTauus OPraHU3MOB:
BOJHAS, HA3eMHO-BO3/IyIITHAS,
MOYBEHHAS, rIIyOMHHAS
MO/ATIOYBEHHAS,
BHYTPHOPTaHU3MEHHASI. duzuko-
XUMUYECKHE  OCOOCHHOCTH  Cpel
oOuTaHus OpPTaHHU3MOB.
[IpucnocoOneHus  OpraHu3MoOB K
KU3HU B Pa3HBIX CPEIax.
JdemMoHcTpanuu

Tabmuis! u cxembl: «Cpepl 0OUTaHUS
OpPraHU3MOBY.

PackpsiBath
coJiep’)KaHue TepMHHA
«cpena oOUTaHUs.
XapakTepu3oBaTh
OCOOCHHOCTH BOJHOM,
Ha3€MHO-BO3/1yIIIHOM,
MOYBEHHOM, TITyOWHHO
ITOJAITIOYBEHHOU 5
BHYTPUOPTaHU3MEHHOU
cpen oOuTaHus.
CpaBHuBath  (U3HKO-
XUMUYECKHUE  YCIOBHS
pa3HBIX Cpel OOUTaHUS.

8) LIEHHOCTH
HAY4IHOTO
MTO3HAHUS:

https://resh.edu.ru

WHTepakTuBHBIC
YPOKH

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKpBITHIH ~ OaHK
3aganul ®UITN



https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
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O6opynoBanue: KOJUICKIUH | BBISBIATH YepThI https://www.yaklas
KUBOTHBIX, OOWTAIOMIMX B Pa3HBIX | IPUCTIOCOOIEHHOCTH s.ru/  mmardopma
cpenax OpraHu3MOB K Sknacc

OOMTAaHUIO B BOJHOM,
Ha3e€MHO-BO3yIITHOM,
MOYBEHHOI,
BHYTPHOPTaHU3MEHHOM
cpenax oouTaHusl.
[IpuBoauTE TIpEMEPHI
OpPTraHHU3MOB,
OoOUTAIOUINX B Pa3HBIX
cpenax

7.6

buosornueckue
PUTMBI

buonornueckue purmel. BHemHue u
BHyTpeHHUE puUTMBL. CyTOUYHBIE U
TOJIMYHBIE PUTMBIL.

[IpucnocoOaeHHOCT, OpPraHU3MOB K
CE30HHBIM  M3MEHEHHUSM  YCIOBUU
JKH3HH.

demoHcTpaumuu

Tabnuuel 1 cxembl: «buosornueckue
PUTMBD.

Oobopynosanmue: repbapuu u

KOJUIEKIIMM PACTeHUH U IKUBOTHBIX,
00JIa 10X yepTamMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM
N3MCHCHUAM YCHOBI/Iﬁ JKN3HU

PackpsiBath
coJiepKaHUEe TTOHATHS
«OUOJIOTHYECKHUE
PUTMBIY.
XapakTepus3oBaTh
0COOEHHOCTH
BHEIIHUX, BHYTPECHHUX,
CYTOYHBIX U TOJUYHBIX
OMOJIOTTYECKUX
putmoB.  [IpuBoauTh
MPUMEPBI  TIPOSIBIICHUS
OMOJIOTUYECKUX
pUTMOB Y
OpraHU3MOB.
BrraBisaTs YEepTHI
MPUCTIOCOOTICHHOCTH
OpraHU3MOB K
CE30HHBIM U3MCHCHUSIM
YCJIOBUU KU3HU.
OnuceIBaTh CE30HHEIC
SABIEHUS B OKU3HU

pa3HbIX

8) [IEHHOCTH
HAy4YHOT'O
MTO3HAHMS:

https://resh.edu.ru

HNHTepakTuBHBIE
YPOKH

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKpBITBIA  OaHK
3aganuit ®UIN
https://www.yaklas
s.ru/  mmatdopma
Sxnacc



https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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OpraHU3MOB,
pacnpoCcTpaHEHHBIX B
CBOEH MECTHOCTH

7.7 JKusuennsie PackpeiBath 8) LIEHHOCTHU https://resh.edu.ru

popMbI COJICp)KaHUE TIOHATHUS | HAYYHOTO -

OpraHN3MOB JXuzHeHHble  (OPMBI  OPraHU3MOB. | «OKM3HEHHAs  (opMa | MO3HAHUSL: HuTepakTuBHBIC
[lonatne o0 KkU3HEHHOH Qopme. | opraHu3Ma. BEISIBIATE YPOKH
XKusznennole  (GOpMBI  pacTEHUi: | OCOOCHHOCTH CTPOCHUS
JIepEeBbs, KYCTApHUKH, KYCTApHUYKH, | U JKU3HEACATEILHOCTH
MHOTOJICTHUE TpaBbl, OJHOJCTHHUE | PACTCHHIA pa3HBIX https://fipi.ru/otkry
TpaBBbl. XKuzHneHuobie (bOpMBI | )KU3HEHHBIX (OPM. tyy-bank -zadaniy-
KUBOTHBIX: ruapoOuoHTHI, | [IpuBOANTE  HIpUMEpPHI dlya-otsenki-
reOOHOHTHI, a’POOHOHTHI. | pacTECHUI pa3HbIX yestestvennonauch
OcobeHHOCTH CTpoeHHMs H 00pasa | )KU3HEHHBIX (POopM. noy-gramotnosti -
KHU3HH. BrisBisath OTKPBITBI  OaHK
JdemMoHcTpanuu 0COOEHHOCTH CTPOECHUS 3amannii OUIIN
Tabmuusl M cxeMbl: <« KU3HEHHBIE | U KU3HENEATEILHOCTU https://www.yaklas
dopmbl  pacTeHui», <« OKu3HeHHbBIE | JKHBOTHBIX pa3HBIX s.ru/  mardopma
(OPMBI )KUBOTHBIX». KU3HCHHBIX (POPM. Skacc
OobOopynoBanue: repOapuu u | [IpuBoguth mnpuMeEpsI
KOJUICKIIUM PACTCHUH W JKUBOTHBIX | KMBOTHBIX pa3HbIX
Pa3IMYHbIX KU3HEHHBIX POopM KU3HEHHBIX (opM

7.8 | buornueckue buotnueckue (bakTopsl. Bunst | PackpbiBaTh 8) nenHocty | https://resh.edu.ru

(baxTopsI OMOTHUYECKUX B3aUMOJICHCTBUI: | COJlep)KaHUEe TEPMHUHOB | HAYYHOTO -
KOHKYPEHIIHS, XHUITHAYECTBO, | U TIOHSATHUH: | TIO3HAHMS: HHuTepakTUBHBIC
cumbOmo3 u ero Qopmbl. [Tapa3uTusM, | KOHKYPEHITHS, YPOKH
KooTiepanus, MYTYaJi3M, | XUIITHUYECTBO,
KOMMEHCAJIH3M (KBapTHPAHTCTBO, | MApa3UTU3M,
HaxjeOHu4ecTBO).  Herpoduueckue | myTyanusm, https://fipi.ru/otkry
B3aUMOJIENCTBUS (TomMUECKHUE, | KOMMEHCAIH3M, tyy-bank -zadaniy-
dbopuueckue, (abpuueckue). | HeTpoHuueckue dlya-otsenki-
3HavyeHNE OMOTHYECKUX | B3aMMOJICHCTBHS. yestestvennonauch

B3aUMOJCHCTBUM 11 CYHICCTBOBAHUSA

XapakTepu3oBaTh

noy-gramotnosti -



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
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OpraHW3MOB B cpeie OOWTaHUA. | BUIBI OMOTUYECKHX OTKPBITBI  OaHK
[Tpunmn KOHKYPEHTHOI'O | B3aUMOJICHCTBUM. 3aganu ©OUITN
HUCKIIFOUCHMUS. OOBACHATH CYIIHOCTH https://www.yaklas
JleMoHcTpanum KOHKYPEHIINH, s.ru/  mmardopma
Tabmuupr 1 cxeMbl: «ODKOCHUCTEMA | XUITHUYECCTBA, SIxmacce
LITUPOKOJIMCTBEHHOTO Jecay, | papasurusma,
«DKocHcTeMa XBOMHOTO Jiecay, «llemun MyTyalu3Ma,
IIUTaHKY, «XUIHAYCCTBOY, | (00 o a oy o
«ITapazutuszmy», «KonkypeHIms», I
«CumbOuno3y», «KoMMeHcaauzm. PHBOIHTE — PHMEPE!
OpraHU3MOB,
OobopynoBanue: KOJUIEKIIMUA
JKUBOTHBIX, YYaCTBYIOIIHX p | YHACTBYIOIHX B
pa3IMYHBIX OHMOTHYECKUX 6H0TH%CI§HX
B3aUMO/IEICTBUAX B3aUMOJCUCTBHAX
pa3HbIX THIIOB.
OreHuBaTh 3HAYECHHE
OMOTHYCCKUX
B3aMOJIEUCTBUUN  JUIA
CYIIIECTBOBAHUS
OpraHu3MOB B cpeze
obuTaHus.
OO00CHOBBIBATH
NeiicTBHEe  TpUHIUIA
KOHKYPEHTHOTO
HCKJTFOYEHUS
HToro 4acoB o reme 9
8 Tema «9K0JI0TMs BUAOB U NONMYJIS M
8.1 | Dkomoruyeckue 3 DKOJIOTHYECKHE XapaKTePUCTHKH | PackpriBaTh 3) JqyxoBHO- | https://resh.edu.ru
XapaKTEPUCTUKU TIOTTYJISIITHH. [Momymsimust KaK | CoJiep>)KaHue TMOHSTHUS | HPaBCTBEHHOTO -
IOy JTAIIHH Ouooruyeckas cHUCcTEMA. Ponb | «momynsmmsi». BOCITUTAHHUS: HNHTepakTUBHBIC
HEOJIHOPOAHOCTH cpenbl, pusndeckux | OleHUBaTh 3HAYCHUE YPOKH
O0apbepoB U O0COOCHHOCTEH OMOJOTHHU | HEOHOPOIHOCTH
BUJIOB B (hOpMUPOBAHUH | CpEJIbI, buznuecKux



https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
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MPOCTPAHCTBEHHOMN CTPYKTYpHI | OapbepoB u
nonymsanuii. OCHOBHBIE TIOKa3aTelM | OCOOCHHOCTEH https://fipi.ru/otkry
MOIYJISALIUHU: YUCIIECHHOCTb, IUIOTHOCTD, | OMOJIOTHH  BUIOB B tyy-bank -zadaniy-
BO3pacTHasT M TOJIOBasi CTPYKTypa, | GOpMUPOBAHUU dlya-otsenki-
POXIAEMOCTh, MPHPOCT, TEMIT POCTA, | IPOCTPAHCTBEHHOM yestestvennonauch
CMEPTHOCTb, MUTPALIUAL. CTPYKTYpPBbI noy-gramotnosti -
JdemoHcTpauuu MOMYJISIIAN. OTKPBITBI  OaHK
Tabmuupl u cxembl: «Oxosornyeckue | [IpuBoauTe npumepsl 3ananuii ®UIIA
XapaKTEPUCTHKH MOMYJIALUNY, | TOMYJISAMUA  pasHbIX https://www.yaklas

«IIpocTpaHcTBEHHAs CTPYKTYypa
MOMY TSN, «Bo3spacTtHbie
MTAPAMHUJIBI TTOTTYJISITAN

BUJIOB  DACTCHUH U
KUBOTHBIX.
XapakTepus3oBaTh
OCHOBHBIE
JKOJIOTUYECKHE
II0Ka3aTeNu
HOIYJISILIUU:
YHUCIIEHHOCTb,
IUIOTHOCTB, BO3PACTHAs
U II0JI0Basi CTPYKTYpa,

s.ru/  mnardopma
SIknacc

POXKT1aeMOCTh,
NPUPOCT, TEMIT POCTa,
CMEPTHOCTb,
MUTPAIHSL.
8.2 | Dxomornueckas DKosornyeckas cTpyKTypa | PackpsiBaTh 3) JqyxoBHO- | https://resh.edu.ru
CTPYKTypa nomysisiui.  OIGHKa YHCJICHHOCTH | COJICpKaHNWE TEPMHUHOB | HDABCTBEHHOTO -
TTOTTY TN oMy, JInHAMHKa TOMYJISAIUN W | U TIOHSTHNA: JAWHAMHUKA | BOCITUTAHUS: HuTepakTUBHBIC
JluHAMUKa e€ peryasauus. buornueckunt | nomyssAnumy, YPOKU
MOy IALAH ITOTEHIAT MOMYJISAIUH. | OHOTHYECKUI
W €& perymsims MonenupoBaHue JUHAMUKH | TOTEHIHAI N
TTOTTYJISITTHH. Kpuseie pocTa | MOmyJIsAIuA,  KPHUBBIC https://fipi.ru/otkry

YUCJIEHHOCTH nonyisauuu. Kpussle
BbDKMBaHMS. Perynsuus 4ucieHHOCTH
TOMYJISALUI: poib (bakTopoB,

BBDKUBAHUS, (AKTOPHI
CMEPTHOCTH, EMKOCTh
Cpelibl. OOBSICHSTH

tyy-bank -zadaniy-
dlya-otsenki-

yestestvennonauch



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
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3aBUCSIIMX M HE 3aBUCAIIUX OT
IJIOTHOCTH. DKOJIOTHYECKUE
cTpareruu BuoB (T- u K-ctparerun).
JdemMoHcTpanuu

Tabmuupt u  cxembl: «CKOPOCTB
3aceleHus]  IMOBEPXHOCTH  3eMiln
Pa3IMYHBIMU OPraHU3MaMU»

3aKOHOMEPHOCTH
pasmerenus  ocoOei
MOMYJISAIUH Ha
3aHHMaeMOM
TEPPUTOPHH.
OneHuBaTh
OMOTHYECKHUI
MOTEHIMAN TOMYJIALNI
pa3HBIX  OPraHU3MOB.
AHanusupoBarb
KpUBBIC pocta
YUCIICHHOCTH
MOMYJIALIMA W KPHUBBIC
BbDKUBAHUS.
OO00CHOBBIBATh
PUYHHBI
CICP)KUBAHUS
OHMOTHYECKOTO
MOTEHITMANIa pocTa |
TIPUYUHBI BCIIBIIIIEK
POXKIAEMOCTH y
OTJEIBbHBIX
OpraHU3MOB.
[lepeuncnsars pakTopbl
CMEPTHOCTH,
perynupymoIme
YHUCIICHHOCTh
MONYJISAILMI pacTEHUN U
JKMBOTHBIX. ONUCHIBATh
DKOJIOTHYECKHUE
CTpaTeruu BUJIOB

noy-gramotnosti -
OTKPBITBIA  OaHK
saganu OUITN
https://www.yaklas
s.ru/  mmardopma
Sknacc



https://www.yaklass.ru/
https://www.yaklass.ru/
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8.3 | Dxomornveckas 3 PackpbiBaTh 3) ayxoBHO- | https://resh.edu.ru
HUIIA BHUJIA COACPIKAHUC TCPMUHOB | HPABCTBCHHOI'O —
u MOHSATUI: | BOCIIUTAHUS: HNHTtepakTrBHBIE
SKOJIOTMYECKAsl HUIIA, YPOKH
BUJI, apeajl, HMHBa3Us.
XapakTepu3oBaTh
MHOTOMEPHYIO MOJIEIb https://fipi.ru/otkry
[TonsiTie 00 SKOJOTMYECKON HHINE | SKOJIOTHYECKONH HHIIN tyy-bank -zadaniy-
Buga. Mectooburtanue. Muoromepnas | Jixx. . XaruuHcoHa. dlya-otsenki-
Mozeinb sKkonornyeckorn Humu k. WM. | IlpuBoauts  npumepsl yestestvennonauch
XaTYMHCOHA. Pa3zmepsl | 3KOJIOTHYECKUX — HHIIT noy-gramotnosti -
3KOJIOTUYECKOMN HUILH. | Pa3HbIX BHJIOB OTKPBHITBIH  OaHK
IloTeHnmanbHass W peAIM30BaHHASA | PACTEHUU M KUBOTHBIX. saganu OUITU
HHIIIH. BrisBnsTh OTIINYHC https://www.yaklas
Bua kak cuctema nonyisui. Apeasnsl | 5KOJIOTMYECKON  HUIIH s.ru/  mmardopma
BUJIOB. Buubl M uX OKU3HEHHBIC | BUIA oT ero Sxmacc
CTpATeruu. DKOJIOrHYecKHe | MECTOOOUTaHUS.
JKBUBAJICHTHI. I'paduuecku
3aKOHOMEPHOCTHU NOBEACHUS U | U300paxarhb
MHTPALHi )KUBOTHBIX. BHOJIOrMYecKre | MHOTOMEPHYIO MOJIEb
WHBa3UU YyKE€POJHBIX BUJOB. 9KOJIOTUYECKOM HUIIU
JdemoHcTpauuu JUISL pa3HbIX BHJIOB.
IToprper: Ix. K. XaruynHCcoH. BpisgBiATE  NpUYMHBI
Tabmuer  u cxembl:  «Mojens | pa3nuuuil B pasmepax
9KOJIOTUYECKON HUIIN 9KOJIOTUYECKOW HUILIN Y
Jx. Y. XarunHcoHay. Ppa3HBIX BHUJIOB
OO6opynoBanue: repdbapuu pacTeHUi; | paCTeHUN U KUBOTHBIX.
KOJUJIEKIIUU )KUBOTHBIX. AHaNIM3UpOBATH
JlabopaTopHas padora | IpUUNHBI u
«IIpucmocobiiennst ceMsiH PacTeHHUH K | MOCTAEACTBUS ~ CMEHBI
pacCeIeHUIO» 9KOJIOTUYECKON HUIIU
HToro JacoB 1o Teme 9

9 \ Tema «IKo0J10rHs €0001IECTB. IKOJIOTHYECKHE CHCTEMbI»



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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9.1 | CoobmiecTBO CoobmectBa opranu3mMoB. buorieHos u | PackpbiBath 3) ayxoBHO- | https://resh.edu.ru
OpraHu3MoOB ero  crpykrypa. CBszm  MeXIy | colep)kaHue TEPMUHOB | HPABCTBEHHOTO -
OmoIeH03 OpraHu3Mamu B OUOIICHO3E. U TIOHSATUH: OWoIeHO03, | BOCIMTAHUA: HNuTepakTHBHbBIC
JleMoHCTpaMu OHOTOTI. YPOKH
Tabmuuer u  cxembl: «CTpykrypa | XapakTepu3oBatb
OHOIICHO3aY, «DKocucTema | OHOIEHO3 | u ero httos:/fipi.ru/otkry
I.HI/I[)OKOJ'IPICTBGHH?FO Jecay, | CTpYKTYpBl: BHUJIOBYIO, tyy-bank -zadaniy-
«DKOocucTEMa XBOMHOTO Jieca MPOCTPAHCTBEHHYIO, dlya-otsenki-
TpoduecKyIo. yestestvennonauch
Hepeuncsats 1 noy-gramotnosti -
NPUBOJIUTH  TTPUMEPHI OTKPBITBIA  OaHK
CBSI3€Ei MEKY 3aganuii ®UITN
OpraHu3Mamu B https://www.yaklas
OouoreHo3e s.ru/  mmargopma
Sxmacc
9.2 | Dkocucrema DKocuCTeMa KaK OTKpBITasl cuctema | PackpwiBarh 3) JTyXOBHO- https://resh.edu.ru
(A Jlx. Tencnu). DyHKIHMOHAIBHBIC | COACPIKAHUE TEPMUHOB | HDABCTBEHHOTO -
OJIOKM OpraHU3MOB B JKOCHCTEME: | H TIOHSITHIA: | BOCITUTAHUS: HuTepakTUBHBIC
MIPOJIYLICHTHI, KOHCYMEHTHI, | 9KOCHCTEMA, YPOKH
penyueHTsl. Tpodudeckue YpOBHH. | MPOTYIICHTHI,
Tpodbuyeckne  menu U CETU. | KOHCYMEHTHI,
AOuotnyeckue OJIOKM  DKOCHCTEM. | PEIYICHTHI, https://fipi.ru/otkry
[MouBel ® wWiABI B 9JKOCHCTEMaxX. | TPOPHUUECKUE YPOBHHU, tyy-bank -zadaniy-
KpyroBopor BemecTB W  TMOTOK | TpOUUECKUE dlya-otsenki-
DHEPTUU B IKOCUCTEME. (numeBble) HenmH U yestestvennonauch
JdemMoHcTpauuu CETH. noy-gramotnosti -

[optpersr: B. H. Cykaués, A. JIxk. | Ha3biBath OTKpBITBIH  OaHK
Tencnu. CTPYKTYpHBIE 3aganuii ®UIN
Tabmuue! u CXEMBI: | KOMIIOHEHTEI https://www.yaklas
«DyHKITMOHAIbHBIE TPYIIIBI | SKOCHCTEMBI. s.ru/  mmardopma
OpraHu3MOB B JKOCHUCTEME», | XapaKTepu3oBaTh Skinace



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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«KpyroBopot BeliecTs B 3KOCUCTEMEY, | GYHKIUU U MPUBOJIUTH
«enun MATAHUSA (macTOuIHasl, | IpUMEPbl OPraHU3MOB
JETPUTHAS ). B OKOCHUCTEME  Ha

OobopynoBanue: repOapuu pacTEeHUM;
KOJUIEKIIMM HACEKOMBIX; dydelia MTHUIl
U 3Bepei

OCHOBE  HMMEIOIIHNXCS
3HAaHUH O pPACTCHMUSIX,
rpubax, OakTepusix u
JKUBOTHBIX.
OnuceiBaTh
KPYTOBOPOT BEIIECTB U
MOTOK  JHEpPrUM B
9KOCHUCTEME.

OOBSCHATD poJIb
OpraHU3MOB B
OHOJIOrTYECKOM

KPYroBOpOTE BEIIECCTB
Y TIOTOKE SHEPIHUH.
[IpuBoauTE MpPUMEPHI
OpraHU3MOB,
3aHMMAIOIIUX  pPa3HbIE
YPOBHH TPOPUUIECKUX

TUPaMHU/I.
CocTraBisiTh CXEMBI
NepeHoca BeIlecTBa U
DHEPTUU B

9KOCUCTEMAX (ueru
nutanus). CpaBHUBATh

nacTOUIIHBIC u
JICTPUTHBIC LETH
MTUTaHUS
9.3 | Dkomoruyeckue OCHOBHBIE TIOKA3aTEJIN IKOCHCTEMBI. PacKphIBaTh 3) qyxoBHO- | https://resh.edu.ru
MTUPAMUIBI buomacca u mpoaykiusi. coslepkanue TepmuHos | HPABCTBEHHOTO -
OKOJIOTUYECKHE MUPAMMIBI YHUCEI, | i ousiTuii: | BOCHMTaHU:: HnrepakTuBHbIE
OMOMacChl U YHEPTHUH. NPOAYKIMs, Oromacca, YPOKH



https://resh.edu.ru/
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JleMOHCTpAIUH JKOJIOTHYECKast
Tabauipel U cxeMbl: «DKoJorudyeckas | IUpamMuaa.
nupaMuaa 4mcen», «JKOoNoruuecKas | XapaKTepru30BaTh https://fipi.ru/ Otk_rV
nupamuIa OouoMaccely, | [IpaBuiIa tyy-bank 'Z_adan|Y'
«DKOJIOTMYECKas MMpaMu/a sHeprumy | JKOJIOTHHCCKUX dlya-otsenki-
UPaAMHU]T qHCell, yestestvennonauch

OuoMacchl U SHEPTUM.
OOBACHATH  MPUYUHBI
paznuuui B
IIPOYKTUBHOCTHU y
pa3HBIX IKOCHCTEM.
[IpuBoguTe mIpPHUMEPHI
IIPAKTUYECKOIO
IPUMEHEHUs
9KOJIOTHYECKUX
HUPAMU/.
CpaBHuBaTh OHOMaccy
U MPOIYKIIHIO
9KOCUCTEM CyIIM U
MupoBoro okeaHa

IPaBUII

noy-gramotnosti -
OTKPBITBIA  OaHK
saganu OUITU
https://www.yaklas
s.ru/  mnardopma
SAximacc

9.4

N3menenus
cooO1IecTB
CYKIICCCHH

Junamuxa 9KOCUCmEM.
Kamacmpoghuueckue  nepecmpotiixu.
Dnykmyayuu. HamnpasineHnnsie

3aKOHOMEpPHBIE CMEHBI COOOIIECTB -
cykieccud. [lepBUYHbIC U BTOPUYHBIC
CYKIIECCHH U MX TIPUYHHBIL.
AHTpONIOTEHHBIE ~ BO3JCHCTBUS  Ha
cykneccun. KitmmakcHOe coo0MIecTBO.
buopasnoobpasue u MOJIHOTA
KpyroBOpOTa BEIIECTB - OCHOBA
YCTOWYHBOCTH COO0O0IIIECTB.
JdemMoHcTpauuu

Tabmuiet u cxembl:  «OOpa3zoBaHue

PackpriBars
coJiepKaHue TEPMHUHOB
U TIOHSITHI: CyKIlecCHs,
KJIUMaKCHOE
C000I1IeCTBO,
CYKIIECCUOHHBIA  PS/I.
XapakTepu3oBaTh
CYKIIECCHUU: TIEPBUYHBIE
u BTOPUYHBIE,
TIPUBOIUTH X
NpuMepbl U HAa3bIBaTh
TIPUYUHBI CMEHBI
COOOIIECTB.

3) JTlyXOBHO-
HPaBCTBEHHOT'O
BOCIIMTAHUS:

https://resh.edu.ru

WHTepakTuBHBIC
YPOKH

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKpBITHIH ~ OaHK
3aganul OUITN



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
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oomnora», «llepBuunas cykueccus», | CpaBHUBATH https://www.yaklas
«Boccranosienue Jeca 1ocJie | BpeMEHHBIE u s.ru/  tutardopma
noxkapa KOpPCHHBIC Slknmace
OMOTeOIEHO3BI Ha

KOHKPETHBIX MpUMepax
CBOEM MECTHOCTH.
MoaenupoBathb
pe3yabpTaThl Ipolecca
CMEHBI OHMOreoleHO30B

noJ BIIMSIHUEM
AHTPOIIOTEHHOTO
dakropa
9.5 | [Ipupoanbie [IpupoaHbIe 3KOCHCTEMBI. PackpbiBath 3) JTlyXOBHO- https://resh.edu.ru
IKOCHUCTEMBI Dxrocucmembl 03ép u PpeK. | coJiepkaHhe TEPMUHOB | HPABCTBEHHOTO -
Drocucmemvl  Mopetl U OKeanos8. | N MOHSATHUI: | BOCIIUTAHUSI: HuTepakTuBHBIC
Oxocucmemvl mynop, necos, cmeneil, | GUTOTUTAHKTOH, YPOKH
NYCMbIHb. 300IJIAHKTOH,
JleMoHCTpanuu SIPYCHOCTb.
TaOmuiel U cxeMmbl:  «DKocHcTeMa | XapaKTepHU30BaTh https:/fipi.ru/otkry
[IMPOKOTMCTBEHHOTO Jecay, | MPUPOIHBIC tyy-bank -zadaniy-
«IKOocHCTeMa  XBOHMHOIO  Jiecay, | 9KOCHCTEMBI, ux dlya-otsenki-
«2KocHuCcTeEMa 03€pay. OCHOBHBIE yestestvennonauch
OOopynoBanme:  akBapuyM  Kak | KOMIIOHEHTHI (Ha noy-gramotnosti -
MOJIETTb SKOCHUCTEMBI. npumepe o3epa, OTKPBITBIA  OaHK
IKCKypCcHs «DKCKYpCHUsl B TUIIMYHBIN | XBOMHOTO u 3ananuii GUITA
omoreorieHo3 (B ayOpaBy, Oepe3HsK, | IIMPOKOJIMCTBEHHOTO https://www.yaklas
CIbHUK, Ha  CYXOJIOJBHBIH WM | Jieca). OOBACHATH s.ru/  mmardopma

MMOMMEHHBIH JIYT, 03€p0, 00JI0TO)»

NPUYUHBl  PA3IMYHON
6uomaccel

MIPOJTYLIEHTOB u
KOHCYMEHTOB B
MIPUPOTHBIX

OKOCHUCTEMaAX.

Sknacc



https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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CocTaBIITh

MacTOUIIHEIE u
JCTPUTHBIC LETTH
MUATAaHUS  TIPUPOJHBIX

skocucrem. [IpuBomuTh
MpUMEPBl OPraHU3MOB,
BXOJAIIMNX B COCTaB
(UTOIUTAHKTOHA,
300IUIaHKTOHA,
OenToca.
OOOCHOBBIBaTH  POJIb
SPYCHOCTH B JKU3HU
Ha3eMHBIX 3KOCHCTEM.
CpaBHuBaTh OHOMaccy
¥ TPOJYKLHUIO BOJHBIX
Y Ha3E€MHBIX 9KOCHUCTEM

9.6

AHTpONOTeHHBIE
9KOCHUCTEMBI
(arposKocuCTEMBI)

AHTPOIIOT€HHBIE YKOCUCTEMBI.
ArposkocucreMa. ArpoueHos.
Paznuuns Mexy aHTpONOI€HHBIMU U
IIPUPOJHBIMH dKOCUCTEMAMH.
JdemMoHcTpanuu

Tabmuupel M cxeMmbl: «ATpOLIEHO3Y,

«KpyroBopor BemIECTB M  MOTOK
SHEPTUU B arpoLEHO3EM.
OobopynoBanmue: repbapun
KYJbTYPHBIX U JUKOPACTYIINX
pacTeHui.

JKCKypcHus «OKCKypcHs B

arpo’kocucTteMy (Ha TIOJIe WU B
TEIUTMYHOE XO03SIHCTBO)»

XapakTepu3oBaTh
OCHOBHBIE
KOMITOHEHTBI
arpo3KOCUCTEMBI.
[IpuBoauTE MpPUMEPHI
arpo3KOCHCTEM.
CocraBnAarts Lenu
MUTaHUS  arpoleHo3a.
OO00CHOBBIBATH
MIPUYUHBI
YCTOWUYHUBOCTH
arpo3KOCHCTEM.
CpaBHuBarh
arpo3KOCHUCTEMBI "
MIPUPOJHBIE
9KOCUCTEMBI.
XapakTepus3oBaTh poib

HU3KOU

5)

¢buznvecko
ro  BOCHHTaHHA,
(dhopmupoBaHUs
KYJIBTYPBI
3JI0POBBSI u
HMOLMOHATBHOTO
OJ1aromnoyuus:

https://resh.edu.ru

WutepakTuBHBIC
YPOKH

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKpBITHIH  OaHK
3aganul OUITN
https://www.yaklas
s.ru/  mmardopma
Sxnacc



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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YeoBeKa B

COXpaHEHUHU

YCTONYUBOCTH

arpo’KOCUCTEM

9.7 | YpboskocHucTeMBI. YpO03KOCHCTEMBI. OcHoBuble | PackpeiBath 5) https://resh.edu.ru
DKOMOHUTOPHHT KOMIIOHEHTBI ~ ypOo3kocucteM. [ | cojepikaHue TEPMUHOB ¢dusnvecko | —

OpOJCKast ¢opa U dayHa. | u MOHATHI: | TO  BOCHUTaHUs, | VHTepaKTUBHBIC
CuHaHTpOIU3aIMs TOPOJICKOM (ayHbl. | ypOoIKocucTeMa, (dbopmupoBaHus YPOKHU
buomorndeckoe W XO3SIMICTBEHHOE | CHHAHTPOIIHM3AIIHS, KYJBTYpHI
3HAYCHUE arpo’KOCUCTEM U | TOpOJICKas diopa, | 370pOBbs u
ypOo3KOCHUCTEM. rOpoJICKast ¢ayna, | smonmoHansHoro | https://fipi.ru/otkry
3aKOHOMEPHOCTH (bopMHUPOBaHUS | SKOMOHUTOPHHT. OJIArOTIOTY YHS: tyy-bank -zadaniy-
OCHOBHBIX B3aUMO/ICHCTBUI | XapaKTepu30BaTh dlya-otsenki-
OpPraHU3MOB B 9KOCHCTEMaX. OCHOBHBIC yestestvennonauch
Ponv kackaonozo s¢pgpexma u 6u0o06- | KOMIOHEHTHI noy-gramotnosti -
20uduKkamopos (Knouesvix 6u008) 6 | ypOOIKOCUCTEM. OTKpBITBIA  OaHK
@DYHKYUOHUPOBAHUU akocucmem. | ONIUCHIBATH 3aganuii OUIN
[lepeHoc »HepruM W BEMIECTB MEXAY | OMOIOTHYecKoe u https://www.yaklas
CMEXHBIMH 9KOCHCTEMaMH. XO03SCTBEHHOE s.ru/  mmardopma
Y cTOoNYnBOCTh OpPraHu3MOB, | 3HAYECHHUE Sxiace
MOMYJISIUN U DKOCUCTEM B YCIIOBHSIX | YPOOIKOCHCTEM.

€CTECTBEHHBIX U  AHTPONOT€HHBIX
BO3JICHCTBUI.

Mexanuzmoi 6030elicmeust
3ACPASHEHUU  PA3HbIX  MUNo8 Ha
CcyOOpeanuU3MeHHOM, OpP2AHUBMEHHOM,
NONYTIAYUOHHOM U IKOCUCNEMHOM
VPOBHAX,  OCHOBbL  9KOJO2UHECKO20

[IpuBOIUTE MpUMEPHI U
OLICHUBATh COCTOSHHE
ypOOIKOCUCTEM CBOEH
MECTHOCTH.
BriaBagaTs
0COOCHHOCTU
TOpPOACKON  (uiopel U



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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AHMpPONOceHHO20

HOpMUpPOBAHUS
8030elicmaeus.

MeTtonomnorus MOHHUTOPHHTA
€CTECTBEHHBIX U  aHTPOMOTEHHBIX
HKOCHCTEM.

JdemMoHcTpanuu

Tabmuuprt wu  cxembl:  «IIpumepsl
ypOOIKOCUCTEM.

IIpakTnyeckas padora «3ydyenue u
orucaHue ypooIKOCUCTEMBI.
JlaGoparopHasi padora

«3ydyenne pa3zHOOOpa3usi MEIKHUX
MMOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX
IKOCHUCTEMAX)

(hayHbI.
CpaBHUBaThH

ypOO3KOCHCTEMBI u
MIPUPOJIHBIE
3KOCHUCTEMBI

HToro yacoB mo teme 12
10 Tema «buochepa — riod6ajbHasi IKOCHCTEMA»
10.1 | buocoepa. 2 buochepa -  oOumieranerapnas | PackpbiBath 5) https://resh.edu.ru
Crpykrypa u 00oJ04Ka 3emiy, I71e€ CyILIECTBYET WU | COZepKaHue TEPMUHOB ¢dusnyecko | —
cocras ouochepsl CyLIeCTBOBaJla  >KM3Hb.  Pa3Butue | u noustuii: Ouocdepa, | ro  BocnuTaHus, | VHTepakTUBHbBIE
IpeJCTaBIeHU o 6rocdepe B Tpydax | KHUBOE BEIIECTBO, | (OPMUPOBAHHUS YPOKH
3. 3rocca. Yuenue B.W. Bepuanckoro | kocHoe BEIIECTBO, | KyJbTYpPbl
o 6uocdepe. Obnactu 6mochepsl 1 e€ | GMOKOCHOE BEIIECTBO, | 30OPOBBS u
coctaB. JXKuBoe BerecTBo Onocdepsl M | OMOTeHHOE BEIIECTBO. | AMonMoHaabHOro | https://fipi.ru/otkry
ero (pyHKIuH. [TpuBoaNTH OJ1aronoTyYus: tyy-bank -zadaniy-
JleMoHCTpa UK (bOpMYTHPOBKH dlya-otsenki-
IToptpers: B. WM. Bepnanckuii, O. | OCHOBHBIX IOJIO)KEHHUH yestestvennonauch
3rocc. YUCHHS B. H. noy-gramotnosti -
Tabmuuer u  cxemel: «l'eocteps! | BepHaackoro 0 OTKpBITBIA  OaHK
3eMimy, «DyHKIIMHT KUBOTO | Onocdepe. 3aganuii ®UITN
BEIIIECTBA» XapakTepu3oBaTh https://www.yaklas
obmactu Ouochepsl u s.ru/  mmardopma
UX COCTaB, Ha3bIBATh Sxnacc

oOJactu



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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pacrpocTpaHeHHS

KMBOTO BEIIECTBA B
obonoukax 3emiH U
BBIABJIATH IPUYUHBI €TI0

Pa3IM4HOTO
pacripenieneHusl.
[lepeuucnars pyHKIUN
KHBOTO BEIIIECTBA
ouocdepsl  (razo.asd,
OKHCIIUTEIHHO-
BOCCTaHOBUTEIIbHAS,
KOHIICHTPALMOHHAS,
OMoXHUMHYECKas).
[IpuBoguTe HIpPHUMEPHI
peodpasyroiero
BO3JCHCTBUSL  KUBOTO
BEIeCTBa Ha
ouochepy.
AHanu3upoBaTh u
OLICHUBATh
OMOJIOTNYECKYIO
nHpopmaInio 0
TI100aTBHBIX
HKOJIOTHIECKUX
npobaemax Ouocdepsl,
MOJTy4aeMyto u3

pa3HBIX  HUCTOYHHKOB.
OuenuBarhb Bkiajg B. .
Bepnaackoro, 3.
3rocca B co3JaHue
ydeHus o Ouocdepe

10.2

3aKOHOMEPHOCTH
CYILIECTBOBAaHUS

3aKOHOMEPHOCTH CYILLIECTBOBAHMS
o6uocdepsl. OcobenHocTH Ouochepsl

PackpsiBath
COJIEp’)KaHUE TEPMUHOB

5)

duznuecko

https://resh.edu.ru



https://resh.edu.ru/
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onocdepsl. KaK TJIO0AIbHON SKOCHCTEMBI. Y TIOHSITHH: TI00anbpHasl | TO  BOCHHTaHUs, | VIHTepaKTUBHBIC
KpyroBopoTst JluHaMu4eckoe paBHOBecHe B | DKOCHUCTEMA, (dbopmMupoBaHUS YPOKH
BEIIECTB 6uoctepe. KpyroBopoTsl BelIeCTB U | JUHAMHYECKOE KYJbTYpPBI
OMOTEOXMMHUECKUE LIUKIIBI (YIIepoia, | paBHOBECHE, 3]I0POBbS u
a3ora). PHUTMHYHOCTH SIBJIEHHH B | KPyrOBOPOTHI BEIECTB, | SMounoHaapHoro | https://fipi.ru/otkry
ouocdepe. OMOTEOXUMHYECKUE OJIaronoTyYus: tyy-bank -zadaniy-
JleMOHCTpAIHH LMKJIBL. dlya-otsenki-
Tabmuuer  w  cxembl:  «l'eoctepsl | XapakTepu3oBatb yestestvennonauch
3emiuy, «Dynkuun KHUBOTO | 0COOCHHOCTH noy-gramotnosti -
BELIECTBAY, o6uochepsl KaK OTKPBITBIA  OaHK
«Kpyroopor aszora B TpHUPOIL», | TII00aTBHON 3aganuii GUIN
«KpyroBopoT yriepoga B HpUPOIE», | IKOCUCTEMBI. https://www.yaklas
«Kpyrosopot kucrnopoaa B npupoze», | Onpenensitb (QyHKIHIO s.ru/  mmardopma
«KpyroBopor BozbI B IpUPOJIE» ouocgepsl B Sxmacc
obecrnieueHuu
OMOreHHOI0
KPYroBOpOTa BEIIECTB
Ha IJIaHETE.
XapakTepus3oBaTh
OCHOBHBIE
KPYTOBOPOTHI:  BOJBI,
yraepoaa, a3oTa.
CpaBHuBarb
0COOEHHOCTH
KpyroBOpoTa
pa3INYHBIX BEIIECTB.
OneHuBaTh 3Ha4YeHUE

KpyTrOBOPOTa BEIIECTB
JUIE  CYIIECTBOBaHUS
JKU3HH Ha 3eMiIe.
OOBACHATD poib
OpPTaHHU3MOB B
OHOJIOTHYECKOM



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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KpyTrOBOpPOTE BEIECTB.
BrisBIsTE
JTUHAMHYECKOe
paBHOBecHe OHOChEpHI.
[IpuBoauTe MpUMEpPHI
PUTMHUYHOCTH SIBJICHHIA
B Onocdepe

10.3 | 3oHANTBHOCTH 2 3oHanpHOCTE Ouocheprl. [lonsitue o | PackpeiBaTh 5) https://resh.edu.ru
ounocdepsl. oumome. OcCHOBHBIE OHOMBI CYIIHU: | COJEPKAHNE TEPMHUHOB ¢duzuvecko | —
OCHOBHBIC OHOMBI TYHJIpa, XBOWHBIC JIeca, CMCIIAaHHbIC U | U TIOHSTUH: OWOMBL, | TO  BOCHUTaHus, | MHTEepaKTHBHBIC
CYIIIH. IIMPOKOJIMCTBEHHBIC ~ Jieca,  CTEINH, | TYHJpa, XBOHHbIE Jieca, | JOPMHUPOBAHUS YPOKHU
VY cToiYnBOCTh CaBaHHbBI, MYCTBIHH, TPOIMYECCKUE | CMEIIAHHBIC jeca, | KyJbTypbl
ouocdepsr neca, BBICOKOTOPBSI. Knumar, | mmpoKoIuCTBEHHBIC 3II0POBbSI u
pacTUTENIbHBIA W JKHBOTHBIA MHUD | jieca, CTEMH, CaBaHHBI, | IMOIMOHaIBHOTO | hitps:/fipi.ru/otkry
ouomoB cymm. CTpykTypa U QyHKIUS | IyCTBIHHU, TPOITMUECKUE | OIarononydus: tyy-bank -zadaniy-
KHMBBIX CHCTEM, OIICHKA HX PECYPCHOT'O | Jieca, BHICOKOTOPBSI. dlya-otsenki-
noteHpana u onochepusix Gpynkimii. | [loka3siBaTh Ha KapTe U yestestvennonauch
JdemoHcTpauuu XapaKTEepU30BaTh noy-gramotnosti -
Tabmuubet w  cxembl: «OCHOBHBIE | OCHOBHBIC OMOMBI OTKPBITBI  OaHK
OouoMbl  cymm», «Knumaruuyeckue | Cymiu. 3amannii OUITN
nosica 3emsn», «TyHapay», «Taiiray, | CpaBHUBaThH https://www.yaklas
«CMelranHbIi JIec», | OCOOGHHOCTH KIUMaTa, s.ru/  mmatdopma
«IupokonucTBeHHBIH Jiec», «CTemby, | MOYB, PACTUTEILHOTO U SIknmacc
«CaBaHHay, «[TycThIHS», | JKUBOTHOTO MuUpa
«Tpormyeckuii gecy. pa3HbIX OMOMOB CyIIU
Oo6opynoBanue: repbapuu pacTeHUi | 3eMIu. Briseiars
pa3HbIX OMOMOB; KOJUJICKITUH | IPUYUHBI 30HAJIBHOCTH
YKUBOTHBIX B Ouocdepe
HToro yacoB o Teme 6
11 Tema «YenoBek n okpy:kawumas cpeaa»
11.1 | Bo3znueiictBue 2 DKONOTHUECKHE  KPU3HCHI M WX | PACKphIBATh 6) Tpyaosoro | https://resh.edu.ru
HICIIOBCKA Ha npuurHbl. BoszeiicTBre uenoBeka Ha | cojepikanue TepMuHop | BOCTIHTAHI: -
ouocpepy ouocdepy. 3arps3HeHHE BO3AYIIHOM | M MOHATHI: aTMocdepa,



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
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cpeasl. OxpaHa BO3ayXa. 3arps3HEHUE
BOAHOM cpeabl. OxpaHa BOJHBIX
pecypcoB.  PazpymieHwe  HOYBHI.
Oxpana IMOYBEHHBIX pecypcos.

W3menenune kimMara.

JdemMoHcTpanuu

Tabmuubl W cXeMbl: «3arpsi3HCHHE
aTMochepb», «3arpsi3HeHHE

ruspocdeprl», «3arpsa3HEHUE TTOYBBD),
«I[TapHUKOBBIN YPPEKT»

BelleCcTBa-
3arpsI3HUTEIH,
NapHUKOBBIH A (DEKT,
«030HOBAs JIBIPaY,
«KUCJIOTHBIE  JOMXKIN,
ruapocdepa,
3BTpOHUKAIIHSA
BOJOEMOB, II0YBa,
3po3us MOYB,
MIeCTHUITUIBI,
JKOJIOTUYECKU I
KPHU3HC.
AHanu3upoBaTh
AHTPOTIOTECHHBIC
(hakTopbl BO3JCHCTBUS
Ha Owocthepy (poib
YyeloBeKa B MPHUPOJE)
HAa  pa3HBIX  JTamax
pa3BUTHUSA
YeJI0BEYECKOTO
o01ecTBa.
XapakTepus3oBaTh
rI100anbHbIe
IKOJIOTHUECKUE
po0IeMbl;
OCHOBHBIC HCTOYHHKH
aTMOC(EpPHBIX
3arpsA3HEHUN;
IKOJIOTHYECKUE
poOJIeMBbl, CBSI3aHHBIC
c YBEIIMYEHUEM
TPAHCIIOPTA B KPYITHBIX
ropojax;

HNuTepakTrBHBIE
YPOKH

https://fipi.ru/otkry
tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKPBITBIA  OaHK
saganu OUITNU
https://www.yaklas
s.ru/  mnardopma
Sknacc



https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
https://www.yaklass.ru/
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3BTPOHUKAITHIO
BOJIOEMOB;
MOCTIEICTBUS
3arpsi3HEHUs BOJI
XUMHYECKUMHU
BELIECTBAMY;
BO3/ICIICTBHE ueIOBEKa
HAa MIOYBEHHBIN ITOKPOB.
ApPryMeHTHpPOBaTh
3HaYEHUE
SKOJIOTUYECKUX 3HAHUUI
B pEILIEHUU BOIpOCa O
NOJIIEP)KAaHUU
YCTOMYUBOCTH
ouocgepsl
11.2 | AHTpOIIOreHHOE AHTpororeHHoe  Bo3acicTBHE  Ha | PackpbiBaTh 6) Tpyaosoro | https://resh.edu.ru
BO3JICHCTBUE  HA pPaCTUTENbHBIM M KUBOTHBI MHUD. | COACpKAHHE TEPMHUHOB | BOCIUTAHHUS: —
pacTUTENbHBIA U OxpaHa pacTUTEIBHOIO U XUBOTHOIO | U MOHATHI: WuTepakTuBHBIC
KUBOTHBI ~ MHP. mupa. OCHOBHBIE MPUHIMIIBI OXPaHbI | COKpaIlleHHe YPOKH
Oxpana npupo bt npupoasl. Kpacueie kuHuru. Ocobo | Guopaznoobpasus,
OXpaHsieMble MPUPOJHBIE TEPPUTOPUU | OXpaHa MIPUPOJIBI,
(OOIIT). boranndyeckue cagsl U | 0CO00 OXpaHseMbIe https://fipi.ru/otkry
300JIOTHYECKUE TTAPKH. HOPUPOHbIE tyy-bank -zadaniy-
JleMoHCTpauu tepputopun  (OOIIT), dlya-otsenki-
8888888888888888888222222222222 | 60oTaHnYeCcKUil can, yestestvennonauch
2288822 mpupoHBIE TEPPUTOPUUY. | 300JIOTHYECKHHA  TTapK. noy-gramotnosti -
O0opynoBanmne: ¢dororpaduu | XapakrepuzoBaTh OTKpBITBIH  OaHK
OXpaHSEMBIX PACTEHHM W KUBOTHBIX | IUNIAHETAPHYIO pob 3amannii OUITN

Kpacnoii kauru P®, KpacHoil kHUTH
peruona

pacTeHU U KUBOTHBIX.
[IpuBOoguTE TPHUMEPHI
IIPSIMOTO U KOCBEHHOI'O
BO3JICUCTBUS YeJIOBEKa
Ha PAacCTUTEIIbHBIA U

https://www.yaklas
s.ru/  mmardopma
Sknacc



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
https://fipi.ru/otkrytyy-bank
https://www.yaklass.ru/
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JKUBOTHBIN MUP.

XapakTepus3oBaTh

HPUHIUIIBI

«BcemupHou

CTpaTeruu OXpaHbl

MIPUPOIBDY».

[TepeuncnsTs

0COOEHHOCTH

paznuunbix OOIIT.

[IpuBoguTe mIpPUMEPHI

OOIIT,

PacroI0KEHHBIX B

cBoeH MECTHOCTH.

JlokasbIBaTh Ha

IpUMepax  OINacCHOCTh

COKpALICHUS

OMOJIOTHUYECKOT0

pazHooOpa3zus 3eMIIH.

[IpuBoauTe MPUMEpPHI

penKux "

MaJIOYUCIICHHBIX BHUJIOB

pacTEeHUN M KUBOTHBIX

CBOEH MECTHOCTH,

3aHecEHHBIX B KpacHble

KHUTH  PETHOHOB U

Kpacnyro knury PO

11.3 | PaunonansHOe OcHOBHBIE TPUHLHUIBI yCTOHYMBOrO | PackpeiBaTh 6) TpynoBoro | https://resh.edu.ru
MIPUPOIONOJIL30BA pa3BUTHS YelIOBEYECTBA M IPUPOJBL. | COAEpKAHHE TEPMHUHOB | BOCIUTAHUS: -
HUE U YCTOMUYMBOE ParonanbHoe TpUPOAONOIL30BAHUE | U MOHATHIL: WnTepakTuBHBIE
pasBuTHe U COXpaHEHHe  OMOJOrHYECKOro | palioHajIbHOe YPOKH
pa3HooOpa3us 3emiu. MIPUPOAOIOJIB30BaHUE,

OO6mme 3aKOHOMEPHOCTH TI100aTbHBIX
DKOJIOTHYECKUX KPHU3HCOB.

YCTOMYHMBOE pa3BUTHE,
IIPUPOJHBIE  PECYPCBHI,

https://fipi.ru/otkry



https://resh.edu.ru/
https://fipi.ru/otkrytyy-bank
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OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEPOSATHBIC MOCIICACTBHUS.
PasButne  METOJOB  MOHHMTOpPHWHTA
pa3sBUTHS  OMACHBIX  TEXHOTCHHBIX
MIPOIIECCOB.

CucmemHule uccnedosanus nepexood K
pecypcocbepezarowyetl u
KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
Buonoeuueckoe  pazmoobpazue  u
buopecypcul. Hayuonanvnuvle
unpopmayuortvie cucmembl,
obecneyusaroujue oocmyn K
unpopmayuu no COCMOSIHUIO
OMOeNbHBIX BUOO8 U IKOCUCTEM.
Ochoegbl aKopeaburumayuu
IKocucmem u cnocobos 6OopvoLL C
OUONOBPEINCOCHUAMU.

Pexoncmpyxkyus mopckux u HazemHbix
akocucmem. JleMoHCTpauuu
Tabmuiel ¥ cXeMbI:
YIPaBJISIEMOTO MUPay»

«Monpenu

SKOJIOTHYECKUM ClIe.
XapakTepus3oBaTh
OCHOBHBIE  ITPUHLHIIBI
YCTOMYMBOIO Pa3BUTHUSA

YyeJI0BEYEeCTBA u
MIPUPOJIBI.
OnuceBaTh
Heucuyeprnaemsbie u
ncyepIiacMpie
MPUPOJIHBIE  PECYPCHI,
MO TYEePKUBAs
OTHOCHTEIBHOCTD
HEHCYEPITIAeMOCTH
MPUPOJHBIX PECYpPCOB;
XapaKTEePU30BaTh
MPOIIECCHI nx
BO3HUKHOBEHHUS H
YCJIOBHS cpenpl,
OPUBOSAIIMNE K  UX
(hopmMupoBaHHIO.
PackpbiBaTh mpoOieMbl
paInoHaIBHOTO
IPUPOJONOIB30BAHMS

U HaxXxoAWUTb IYyTH HX
PCLICHUSA

tyy-bank -zadaniy-
dlya-otsenki-
yestestvennonauch
noy-gramotnosti -
OTKPBITBI  OaHK
3aganuid OUIN
https://www.yaklas
s.ru/  mmardopma
Skinacc

Hroro yacos 1o teme 6
PeszepBHOe Bpemst 8
OBIIEE KOJIMYECTBO | 102

YACOB
[TPOI'PAMME

1O



https://fipi.ru/otkrytyy-bank
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