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OenepanbHas pabodass mporpamMma Mo yuyeOHOMy mpeamery «buomorus»
(yrnyOnénHbeiii ypoBeHb) (mpeameTHas o0siacTh «EcTecTBEHHO-HAay4YHBIE MPEAMETHI)
(mamee COOTBETCTBEHHO — MporpamMmMa MO0 OHWOJOTHHM, OHOJIOTHsl) BKIIOYAET
MOSICHUTEINIBHYIO 3aUCKY, COAEpKaHue 00yUeHHUs, INIAHUPYEMbIE PE3YIbTAaThl OCBOCHUS
MIPOrpaMMBbl 110 OMOJIOTHH.

[TosicHuTeNnbHAs 3amucKa OTpakaeT OOIIWE IETW W 3aJaud M3y4YeHHs OUOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEINOChUIOK K €€ W3YYEHHIO O0ydJarouuMHucH,
MECTO B CTPYKType y4eOHOro IuiaHa, a TakXke TMOAXOAbl K OTOOpY COAep:KaHUS,
K OMNpEIENCHUI0 IUIAHUPYEMBIX pPE3YJIbTaTOB M K CTPYKTYpe TEMaTHYECKOTO
TTAaHUPOBAHUSL.

Conepxanue OOy4YeHHUSI PACKPBIBAET COJIEp)KATEIbHbIE JIMHUHM, KOTOPHIC
npeiaraloTcs sl 00s13aTeIbHOTO M3YYE€HUSI B KaXJIOM KJIAacC€ HAa YPOBHE CPEIIHETO
o01rero oOpazoBaHusl.

[Inanupyembie pe3ysnbTaThl OCBOCHHMS MPOTpaMMbl IO OHOJIOTHH BKIIOYAIOT
JUYHOCTHBIC, METalpeJAMETHBIC Pe3yJbTaThl 32 BECh MEPHOJ OOYYEHHUsS Ha YpOBHE
CpeaHero oo0I1ero oopa3oBaHus, a TaKKe MPEAMETHBIC JTOCTHKEHUsI 00yJaroerocs 3a
KaX]IbIH TOJ1 00yUeHHUSI.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma o Guosiornu Ha ypoBHE CpeHEro o0IIero oopasoBanus pazpadboraHa
Ha ocHOBe denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o0pa3oBaHUH
B Poccuiickoit ®eneparuny, ®I'OC COO, Konneniuu mnpenojaBaHus y4eOHOTO
npeamera «buooTus» MU OCHOBHBIX MOJIOKEHUN (enepaabHOil pabodeil MmporpaMmbl
BOCIIUTaHUSI.

VYyeOunbiit npeamet «buonorus» yrnyonéunoro ypoBusa uzydenus (10—11 kmaccor)
ABIIIETCS OJHMM U3 KOMIIOHEHTOB TIpeIMeTHOM obOnactu «EcTecTBeHHO-Hay4YHbIE
npenmetb». CormacHo nonoxkeHussMm ®I'OC COO mnpodunbHble yueOHBIE MPEIMETHI,
M3ydaeMble Ha YIIIyOJIEHHOM ypOBHE, SIBISIOTCS criocoOomM auddepeHnuanun 00ydeHus
Ha ypOBHE CPEIHEr0 O0IIero o0pa3oBaHusl U MPU3BAHBI 00ECIEYUTh MPEEMCTBEHHOCTh
MEXIy OCHOBHBIM OOIIMM, CPETHUM OOIIMM, CPETHUM MPOhEeCCUOHATHHBIM U BBICIIIUM
oOpa3zoBanueM. B To e Bpemsi Kaxablidi U3 ATUX y4€OHBIX MPEIAMETOB JOJIKEH OBITh
OPHUEHTHUPOBAaH HAa TMPUOPUTETHOE pEIICHHE O00pPa30BATEIBbHBIX, BOCIUTATEIHHBIX
W pa3BUBAIOIIMX 33/a4, CBS3aHHBIX C mpodopueHTanrerd oO0ydamuxcs ¢
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTH HAy4YHOI'O 3HAHUS, CBSI3AHHOTO
¢ Ouosorueit, MEIUITMHOM, YKOJIOTHUEH, TICHXOJIOTHEH, CIIOPTOM HITH BOCHHBIM JICJIOM.

[Iporpamma mo Ouonormm MaéT TPENCTaBICHUE O IEIM W 3aJadax H3y4eHUs
yueOHoro npeamera «buonorus» Ha yriayOoJIEHHOM YpPOBHE, OIMpEeseT 0053aTelIbHOE
(MHBapUaHTHOE) TPEAMETHOE COJIEpXKAHUE, €r0 CTPYKTYpUPOBaHUE MO pazdenam u
TeMaM, paclpeeleHue Mo KiaccaMm, PEKOMEHAYET MOCJIeI0BaTeIbHOCTh HU3yUYCHUs
y4eOHOro MaTepHaia ¢ y4¢TOM MEKIIPEAMETHBIX U BHYTPUNIPEIMETHBIX CBSI3€H, TIOTUKU
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y4eOHOro TMpoliecca, BO3PACTHBIX OCOOEHHOCTEH oOyuwaromuxcs. B mporpamme
Mo OMOJIOTMM PEeau30BaH MPUHLMI TPEEMCTBEHHOCTH C M3y4YE€HHEM OHOJIOruu
Ha YypOBHE OCHOBHOro o0miero oOpa3oBaHus, Ojarojapsi 4eMmy IpOCMAaTpPUBAETC
HalpaBJICHHOCTh ~ Ha  NOCIEAYyIollee  pa3BUTHE  OMOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHWE E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJIEHUS, MPEJCTABICHUN O 3J0POBOM 00pa3e KU3HH, HAa BOCIIUTAHUE
Oepe’KHOro OTHOLIEHUS K OKPY’Karolllel npupoaHou cpeae. B nporpamme no 6uonoruu
TaKXKe I0Ka3aHbl BO3MOXHOCTH YyueOHOro mnpeamera «buonorus» B peanu3alnuu
tpeboBanuii PI'OC COO K T™IaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM H
NpEeIMETHBIM pe3ysibTaTaM OOy4eHHUs] U B (POPMHUPOBAHHWU OCHOBHBIX BHUJIOB Yy4eOHO-
NO3HABATEIbHON  JeATeIbHOCTH  OOydYaloUuIMXcsi IO  OCBOEHHUIO  COJep:KaHUs
OMOJOrMYEeCKOTo 00pa30BaHMs Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHusl.

VYyeOubiii npenmer «buonorusi» Ha ypoBHE CpenHEro oOuiero o0Opa3oBaHMS
3aBepinaeT OMoJOruyecKkoe 00pa3oBaHUE B LIKOJE M OPUEHTUPOBAH HA PACIIMPEHUE U
yriayOiaeHue 3HaHUW OOydaromMXcs O >KUBOM MPHUPOJE, OCHOBAX MOJICKYJSPHOU H
KJIETOYHON OHOJOTHUU, SMOPHOJIOTUUM W OWOJIOTHMHM Pa3BUTHUS, TC€HETHKH, CEJIEKIIUH,
OMOTEXHOJIOTUH, IBOIIOIIMOHHOTO YUYEHHUSI U SKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buonorus» Ha  yriayOJeHHOM  YpOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOyYalomuxcsi K TOCIHEAYIOIIeMYy TOJYyYeHHUIO
OMOJOTUYECKOTO 00pa30BaHMs B By3aX U OpraHU3alUAX CPEAHETO MPOPECCHOHATBHOTO
oOpa3oBanusa. OCHOBY €ro COJEp)KaHUS COCTABIISIET CUCTEMa OMOJIOTMYECKUX 3HAHUH,
NOJIYYCHHBIX TPU HU3YYCHHH OOYYalOUIMMHUCA COOTBETCTBYIOUIUX CHUCTEMATHYECKUX
pazzienoB OMOJIOTUM Ha YPOBHE OCHOBHOIO oO1iero odpaszoBanusd, B 10—11 knaccax atu
3HAHMS TOJY4YaloT pa3BUTHE. Tak, paclupeHbl W yriayOieHbl OMOIOTMYECKHE 3HAHUS
O PpAacTeHHUSX, JKHMBOTHBIX, Tpubax, OakTepwsIX, OpraHu3Me 4YejJoBeKa, OOIIHX
3aKOHOMEPHOCTSIX JKM3HHU, JIOMOJHUTEIBLHO BKJIIOYEHBI OHOJOTUYECKUE CBEICHUS
NPUKJIATHOTO U TTIOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO MCIOJIb30BATh KAK OPUEHTHPHI
JUTS TIOCJIeIyrolero Beioopa npodeccuu. Bo3MoxkHa Takke HHTETpaIys OHOIOTHYeCKUX
3HAHHUU C COOTBETCTBYIOIIMMH 3HAHUSMU, TIOJTYYCHHBIMU O0YyUaIOIIUMHUCS TIPU U3yUEHUU
busuku, Xumun, reorpaduu 1 MaTEMATUKH.

CtpykTypa mporpaMmbl IO OHWOJIOTHH OTpakaeT CHCTEMHO-YPOBHEBBIA U
HBOJIIOLIMOHHBIN MOJAX0ABI K M3y4yeHHIo Ouonoruu. CorinacHo UM, M3y4daloTcs CBOMCTBa
1 3aKOHOMEPHOCTH, XapaKTE€pPHbIE JJIS KUBBIX CUCTEM Pa3HOrO0 YPOBHS OpraHU3aluu,
ABOJIIOLIMKM OPraHUYECKOro MUpa Ha 3emiie, COXpaHeHUs OMOJIOTHYECKOro pa3Ho00pa3us
ma”eTsl. Tak, B 10 kmacce u3y4aroTcsi OCHOBBI MOJIEKYJISIPHON U KJIIETOYHOW OMOJIOTHH,
SMOPHOJIOTUU W OHWOJIOTHMH DPAa3BUTHSA, TEHETUKH M CEJICKIMH, OWOTEXHOJOTHUH U
CUHTETUYECKOW OHMOJOTHH, aKTyaJlM3UPYIOTCS 3HAHHUS OO0ydYarommxcs 1Mo OOTaHHKE,
300JI0THH, aHATOMHH, (U3HOJIOTHH YelioBeka. B 11 kiacce m3ydaroTcsi 3BOIOIIMOHHOE
y4YEHHE, OCHOBBI DKOJIOTUU U yueHHue 0 ouocdepe.

VYuebOnsiil npenmer «buonorus» npusBana 00ECIEUUTh OCBOEHUE 00YYaIOIIMMUCS
OMOJIOTMYECKUX TEOPUU M 3aKOHOB, WJEH, MPUHIUIIOB U MPABUI, JIEKAIIUX B OCHOBE
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COBPEMECHHOM  €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, 3HAaHUM O CTPOCHUMY,
MHOroo0Opa3ui ¥ OCOOCHHOCTSIX KJIETKM, OpraHu3Mma, MONyJsluu, OHOIEHO03a,
AKOCHUCTEMBI, O BBIJIAIOIINXCS HAYYHBIX JTOCTHKEHUSX, COBPEMEHHBIX HMCCIICIOBAHUSIX
B OWOJIOrMH, TPUKIAJHBIX acreKkTax OWOJOTMYECKUX 3HaHuil. [ pa3BuTUS U
MojAep>KaHusl HHTEpeca 00yJaroIuXcsl K OMOJIOTUH HApsIAy CO 3HAUUTEIbHBIM 00bEMOM
TEOPETUYECKOTO MaTepuana B COAEpPNKaHUU MPOrpaMMbl 1O OMOJIOTUH MPETYCMOTPEHO
3HAKOMCTBO C MCTOPHEN CTAaHOBJICHMS W Pa3BUTHs TOM WM MHOM 00siacTh OMOJIOTrUH,
BKJIQJIOM OTEYECTBEHHBIX M 3apyOeXKHbIX VYYEHBIX B PEIICHHE BaKHEHIIUX
OMOJIOTUYECKUX U IKOJIOTUYECKHUX TPOOIeM.

Lens uzyuenus yuyeOHoro mnpeamera «buonorusi» Ha YriyOJ€HHOM YpOBHE —
OBJIaJICHUE OOYYaIOIIUMUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHATBLHON OpraHU3alluu
KUBBIX CUCTEM pa3HOTO paHra u MPUOOPETeHHE YMEHUW WCIIONb30BaTh ATU 3HAHUS
B (opmMupoBaHMM UHTEpeca K ONpeAeN€HHOM 00yacTh  NpoQecCHOHAIbHOU
JESTENbHOCTH, CBSA3aHHOW ¢ OWoJorMed, WM K BBIOOPY Yy4eOHOro 3aBelCHUS
JUTSL IPOOJKEHHST OMOJIOTHYECKOT0 00pa30BaHus.

JlocTkenue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha yriiyoJ€HHOM
ypOBHE 00€cTeunBaeTcs peluieHuEM CIeYIONUX 3a/1ay:

OCBOCHHE OOYYAIOUIUMUCS CHUCTEMBbl OHOJIOTMUECKHX 3HAHM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUAX, KOHLEMIUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W
NpaBWJIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAapTUHY MHpa;
O CTPOEHUH, MHOTro00pa3u U OCOOCHHOCTSAX OHOJIOTMYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMyJsilKs, BUJ, OHMOreoleHo3, ouocdepa); O BBIIAIOIIMXCS OTKPBITUAX U
COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTUY;

O3HAKOMJICHHE OOy4YarmomMXCi C METOJaMH TO3HAHHUS JKMBOW TPUPOIBI:
UCCJIEIOBATEILCKUMHU METOJIaMU OUOJIOTHYECKUX HAyK (MOJICKYJSIPHOW U KJIETOYHOM
OMOJIOrHH, YMOPHOJIOTHH M OMOJIOTHH Pa3BUTHS, TCHETUKU U CEJICKITUH, OMOTEXHOJIOT U
U CHHTETHYECKON OMOJIOTHH, TAJIEOHTOJIOT MU, SKOJIOTHUH ); METOJIaMH CAMOCTOSITEIbHOTO
IIPOBEACHUS OMOJIOTHYECKUX UCCIICIOBAaHUH B Ta0OpAaTOPUU U B MpUpojie (HabIoaeHue,
U3MEPEHUE, FIKCIIEPUMEHT, MOJEIUPOBAHUE);

OBJIaJlcHWE  OOYYaIOUIUMHUCS  YMCHUSMHU: CaMOCTOSITEIbHO ~ HaXOAUTh,
aHANMM3UPOBATh M HCIIOJNB30BATh OWOJIOTHYECKYI0 HH(OpPMAIMIO; TMOJIH30BATHCS
OMONOTUYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW, YyCTAHABIMBATH CBSI3b MEXIY
pa3BUTHEM OMOJIOTHH U COLMATbHO-YKOHOMUYECKUMH U 3KOJIOTUUECKUMH MpoOIeMaMu
YeJIOBEYECTBA; OLICHUBATH IOCIEACTBUS CBOEM JEATEIbHOCTA [0 OTHOLICHUIO
K OKpY’KaroIen mpupoIHOH cpejie, COOCTBEHHOMY 310POBBIO U 3/I0POBBIO OKPYKAIOIIHNX
moned; Oo0OCHOBBIBATH MW COONIOAATh MeEphl NPOMHUIAKTHKH  HWHQPEKIIMOHHBIX
3a0oneBaHnii, TpaBuja TIOBEJCHUS B TMPUPOJIEC M oObOecrnedeHus Oe30MacHOCTH
COOCTBEHHOW IKM3HENEATECIPHOCTH B UYPE3BBIYAWHBIX CHUTYyalUsX TPUPOTHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTb COBPEMEHHBIE HAY4YHBIE OTKPBITHUS
B 00acTH OMOJIOTUM;

pa3BuTHE y OOYYaIOIIMXCSd HHTEIUICKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEM
B IPOIIECCE 3HAKOMCTBA C BBIIAIOIIMMUCSA OTKPBITUSIMHU U COBPEMEHHBIMU
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UCCIICIOBAaHUSIMH B OHMOJIOTHH, pEIIaeMbIMH €I MpoOJeMaMH, METOA0JOTHEH
OMOJIOTMYECKOTO HCCIENOBaHMs, MTPOBEJACHHUS AKCIEPUMEHTATBHBIX HCCIEIOBAHUM,
pelieHrs OUOJIOTMYECKUX 3a]lay, MOJICTUPOBaHUSI OHOJOTMYECKUX OOBEKTOB H
MPOIIECCOB;

BOCTIHTAaHUE Y 00YyYaIOIINUXCs IICHHOCTHOT'O OTHOIICHHUS K KUBOM MPUPOJIE B 1IETIOM
U K OTACTbHBIM €€ O0O0beKTaM | SIBICHHUAM; (POPMUPOBAHUE HKOJIOTHUYECKOM,
TeHETUYECKOW TPaMOTHOCTH, OOIIeW KyJIbTypbl TOBEAEHHUS B TPUPOJE; MHTETPALNU
€CTECTBEHHO-HAyYHBIX 3HAHUU;

npuoOpeTeHme 00 y4JarOIIUMUCS KOMIIETCHTHOCTH B parroHaIbHOM
TPUPOJIOTIONH30BAHUH (COOJIIO/IEHUE TPABWII TIOBEJICHUS B MPHPOJE, OXPaHbl BHJIOB,
HKOCUCTEM, OMOChepbl), COXpaHEHUU COOCTBEHHOT'O 3/J0POBbS U 3J0POBbS OKPYKAIOIIHUX
monen (cobmoneHuss Mep npoduIakTUKU 3a00JeBaHui, oOecriedyeHne 0e30MacHOCTH
KU3HEICATCIPHOCTH B YPE3BBIYAMHBIX CHTYaIMsIX MPHPOJHOTO W TEXHOTCHHOTO
XapakTepa) Ha OCHOBE WCIIOJNB30BAaHUS OWOJOTMYECKUX 3HAHUHA W yMEHUH
B TIOBCETHEBHOM JKU3HU;

CO3/IaHME YCJIOBHM [IJIs OCO3HAHHOT'O BBIOOpa OOYYAarOIIMMHCS WHIUBUIYATHHON
o0pa3oBaTenbHOI TPAaeKTOPHH, CIIOCOOCTBYIOIICH MOCTIEIYIOIIIEMY
npoeCCUOHATBPHOMY CaMOOTIPEACICHUIO, B COOTBETCTBHH C WHAMBHAYAIbHBIMU
MHTEpEeCaMH U MOTPEOHOCTIMU PErHOHa.

O6111ee 9ncIiio 4acoB, PEKOMEHIOBAHHBIX ISl U3yYeHUsl OMOJIOTUH Ha YTIIyOJIEHHOM
ypoBHe, — 204 gaca: B 10 xitacce — 102 yaca (3 gaca B Heznemnro), B 11 knacce — 102 gaca
(3 vaca B HezeIO).

Ot6op opraHu3anMoHHBIX (GOpPM, METOJOB U CpPEICTB OOy4YeHHs OHUOIOTHU
OCYIIECTBIISIETCSI C Y4€TOM CHEMU(UKH €ro COAEpX aHUS W HaAMpPaBICHHOCTH
HAa TPOJODKEHHE OHOJIOTMYECKOro O0O0pa3oBaHHs B  OpraHuU3alUsaXx CpPEAHETo
podeCcCHOHATBLHOTO U BBICIIEr0 00pa30BaHUSI.

OO0s3aTenbHBIM YCIIOBHEM MPU OOyYEHHH OHOJIOTMM Ha YIUIYOJIEHHOM YypOBHE
ABIIIETCS TPOBENCHHE JabOpaTOpHBIX M TMpakTUdeckux pabor. Taxxke ydactue
OoOydJarommXcs B BBIMIOJIHEHUH TMPOCKTHBIX U Y4eOHO-HMCCIEAOBATENbCKUX padoT,
TeMaTHKa KOTOPBIX OMPEIENSIeTCS yYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepuaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUH.
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COJIEP) KAHUE OBYUYEHUS!

10 KJIACC

Tema 1. buosiorus kak Hayka

CoBpemeHHasi OuoOJIOTHSI — KOMIUIEKCHass Hayka. KpaTkas ucTtopus pa3BUTHS
Oouosiornu. buonornyeckre Hayku ¥ U3ydaemble UMU MpoOsembl. DyHaaMEHTaIbHbIE,
MIPUKJIAJIHBIE U TTIOMCKOBBIC HAYYHbIE UCCIICIOBAHUS B OMOJIOTHH.

3Hauenue Ouonorun B (GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
kaptuHbl mupa. IIpodeccuu, cBsizanHble ¢ Ouonorueil. 3HauYeHHE OHOJOTHUH
B IMPAKTUYECKOW JEATEIBHOCTH YEJIOBEKAa: MEIMIMHE, CEJIIbCKOM  XO35ICTBE,
MPOMBIIUIEHHOCTH, OXPAaHE PUPO/IBI.

JlemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunnewt, XK.b. Jlamapkx, Y. JlapsuH,
Y. T'apsen, I Mennens, B.M. Bepunaackui, W.II. IlaBno, WN.M. MeuHukos,
H.U. BaBunos, H.B. Tumodeer-Pecosckuii, /. Yorcon, ®. Kpuk, /[.K. benses.

Tabmumelr u  cxembl: «CBsi3p OuoJOTMM ¢ JApPYruMu Haykammuy, «Cuctema

OHMOJIOTMYECKUX HAYK».

Tema 2. ’)KuBble cUCTeMbI U UX U3yYeHHE

JXKuBble cucTteMbl Kak mpeaMer u3ydeHus Ouonorud. CBOMCTBA KUBBIX CHCTEM:
€QUHCTBO XHMMHUYECKOIO0 COCTaBa, JHCKPETHOCTh M ILEJIOCTHOCTh, CIOXHOCTh H
YHOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTIaHU3ALIMS, CAMOBOCIIPOU3BEICHHUE,
pa3IpakuMOCTb, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aiuy >KUBBIX CUCTEM: MOJICKYJISPHBIM, KJIETOYHBIM, TKAHEBBIM,
OpraHW3MEHHBIN, MOIMYJISIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMOTeOIeHOTHICCKHI),
ouochepnsrrit. [Iporeccsl, nmpoucxoAsmyie B >XKUBBIX cucTeMax. OCHOBHBIE MPU3HAKU
xuBoro. JXu3Hp Kak ¢opMa cyliecTBOBaHUsA Marepuu. Hayku, m3ywaromue >XUBbIE
CUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3ALUY.

N3yuyenue >kuBBIX cucTeM. MeTtonbl Ouoniormueckoir Hayku. HaOmionenue,
M3MEpPEHUE, SKCIIEPUMEHT, CHCTEMaru3anus, MeraaHanus. [loHsTthe o 3aBUCMMON WU
HE3aBUCUMOW nepeMeHHou. [lnanupoBaHue skcnepumenta. [loctaHoBka M mpoBepka
runote3. HyneBas rumore3a. IloHsaTtme BBIOOPKM H €€ JITOCTOBEPHOCTh. Pazbpoc
B Owonornyeckux AaHHbIX. OIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX pPE3yJbTAaTOB.
[IprunHbI HCKAXKEHUS PE3YIBTATOB dKCIiepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuipl 1 cxembl: «OCHOBHbIE MPU3HAKHU KU3HUY», «BUONIOrHYECKUE CUCTEMBDY,
«CBoOMCTBa KUBOW MaTepumn», «YPOBHU OPraHU3allUM >KUBOU MpUPOIb», «CTpoeHue
KUBOTHOM KJIETKN», «TKaHM IKHUBOTHBIX», «CHCTEMBl OpPraHOB YeEJIOBEUECKOIO
opranuszmay, «buoreounenosy, «buocdepar, «MeTo1bl U3yUeHUS KUBOU MPUPOIBD.

! Cozeprxanue porpaMMBl, BEIIETIEHHOE KYPCUGOM, HE BXOIHT B POBEPKY FOCYIAPCTBEHHOM HTOroBoit arrecraimu ([MA).
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O6opynoBaHue: 1abopaTopHOE 000PYAOBAHUE JIJIsl POBEICHUS HAOIIOICHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

[IpakTryeckas paboTa

«Mcmonp30BaHUe Pa3TUIHBIX METOIOB TIPU M3YyUEHUH KUBBIX CUCTEM.

Tema 3. BuoJiorusi KJieTku

Knerka — cTpyKkTypHO-QYHKIIMOHAJIbHAS €AMHMIA >KUBOro. McTopust OTKpBITUA
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. lIsann, M. llneiinen,
P. BupxoB). OCHOBHbIE TIOJIOKEHHSI COBPEMEHHON KJIETOYHON TEOPHUH.

MeTo1bl MOJIEKYIISIPHOM M KJIETOYHON OMOJOTMU: MUKPOCKOMUS, XpoMatorpadus,
anekTpodope3, METOJl MEUYEHBIX aTOMOB, auddepeHnnanbHoe HeHTpUudyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue QuKCUpOBAHHBIX KIemoK. DIEKTPOHHAas
Mukpockonusi. Koughoxanvnas muxpockonus. Bumanvhoe (npudicusnennoe) uzyuenue
KIeMOK.

JleMoHCTpanuu

Iloptpersl: P. I'yk, A. JleBenryk, T. llIBann, M. Illneitnen, P. Bupxos, K.M. bap.

Tabmuupel 1 cxembl: «CBETOBOM MHUKPOCKOM», «IEKTPOHHBIN MHUKPOCKOID»,
«HcTopus pa3BUTHS METOJIOB MUKPOCKOTIUI.

OO6opylioBaHHe. CBETOBOM  MHUKPOCKON, MHUKpOMpENapaThl PACTUTEIbHBIX,
KUBOTHBIX U OaKTEpUAJIbHBIX KIJIETOK.

[IpakTueckas pabora

«M3yueHne MeTOAOB KJIETOYHOM Ouosoruu (xpomatorpadus, 35eKTpodopes,
muddepennmansaoe nenrpudyruposanue, [1LP)».

Tema 4. XumMun4yeckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTAaB KJIETKU. Makpo-, MUKPO- ¥ YIbTPAMUKPOIJIEMEHTHI. Bosa u eé
pOJIb KaK pacTBOpPUTENS, pEareHTra, Yy4yacTU€ B CTPYKTYPUPOBAaHUHM  KIIETKH,
TEIUIOPETYISIMU. MuHepanbHbIe BEIIeCTBa KIETKH, MX Ouoiormyeckas poisib. Poib
KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckue  BewlecTBa  KIETKU. buonorndeckue noiaumepbl.  benkwu.
AMUHOKHUCTIOTHBIA cocTaB OenkoB. CTpykTyphl OenkoBoi Mosekynbl. [lepBuunas
CTpYKTypa Oelika, NenTuaHas CBsA3b. BTopuyHas, TpeTuyHas, YeTBEpTUYHAS CTPYKTYPHI.
Henatypamusi. CpoiictBa O0enkoB. Knaccudukamus 6enkoB. buonorndeckue ¢GyHKIAN
6enkoB. /lpuonvl.

VYrneBoasl. MoHoOcaxapuabl, OUCaXapuibl, OJUTOCAXapUIbl W MOJIUCAXAPUBIL.
OOmuii TIaH CTPOCHUS M (PU3MKO-XMMHUYECKUE CBOWCTBA YrieBOJOB. bruomornueckue
(GYHKITUU yTIEBOIOB.

Jlumuner. T'wapodunsHO-rUAPOGOOHBIE CcBoiicTBAa. Kimaccudukanus IUMIUIOB.
Tpurmunepussi, Gochoaunuasl, BOCKH, CTEpOuabl. bromornyeckne GyHKIIUN JTUTUIOB.
O6mme cBoiicTBa  OHWOJOTMYECKUX MEeMOpaH —  TEKyd4ecTb, CIIOCOOHOCTh
K CaMO3aMbIKaHHUIO, MMOJYITPOHULIAEMOCTb.

Hykneunnoswie xwucnorel. JHK wu PHK. CrpoeHne HyKIEMHOBBIX KHUCIIOT.
Hyxneotunsl. [Mpunuun kommiementapaoctu. [Ipasuino Yapradda. Crpykrypa JHK —
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nBoOiHas cnupasib. Mecronaxoxaenue u ouonornyeckue ynkuuu JIHK. Buasr PHK.
Oynkiuu PHK B knetke.

Crpoenne wmoisekynsl AT®. Makpospruueckue cBsi3u B Mmoisekyiae ATO.
buonornueckue @ynkiuu AT®. BoccTaHOBIEHHbIE MEPEHOCUMKH, UX (PYHKIUU
B KieTKe. /[pyeue Hykneosuompugpocghamor (HT®D). CexBenupoBanue [JHK. Memoowt
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouonorus: OHOXMMHYECKHE U OUODU3UYECKHE UCCICAOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMONEKYI. Modenuposanue cmpyKkmypul u
@yHKYUli OUuOMONeKynl u ux Komniekcos. Komnvromepmuwvui ousaiin u opeanuuecKkutl
cuHme3 OUOMONEKYl U UX HENPUPOOHBIX AHATI0208.

JlemoHcTpanuu

IToptpetsr: JI. Ilonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

Juarpammel: «PacnpeneieHue XMMHUUYECKHUX SJIEMEHTOB B HEXHMBOW MPUPOJIE»,
«Pacrnipenenenue XUuMUYECKUX AIIEMEHTOB B dKUBOW MPUPOJIEN.

Tabmumpr u  cxembl: «llepuoguueckas TabnuIa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOAbI», «BemecTtsa B cocTtaBe Opranu3zMoB», «CTpoeHue
MoJIeKyJbl  Oenka», «CTpyKTypsl OenkoBOM Moyekynb», «CTpoeHHe MOJIEKYI
yraeBoJoB», «CTpoeHne MOJIeKysl JIUNUAoBY», «HykinenHoBble KUCIOTB», «CTpoeHue
MoOJIeKyJbl ATD.

Oo6opyioBaHKe: XUMUYECKas MOCy1a U 000pyI0BaHHE.

JlaGoparopHasi pabora «OOHapykeHHe OEIKOB C TIOMOIIbI0 KayeCTBEHHBIX
peaKumn».

JlaGoparopHasi pabora «McciaemoBanue HYKICHMHOBBIX KHCIOT, BBIIECIECHHBIX
U3 KJIIETOK Pa3IuYHbIX OPTaHU3MOB.

Tema 5. CTpoeHue 1 PYHKIHHU KIETKHU

Tunel  KJIETOK: JyKapuoThyeckas W mHpokapuoruyeckas. CTpyKTypHO-
(G yHKIMOHAJIBHBIC 00pa30BaHMs KIICTKH.

Ctpoenune mnpokapuoThudeckoi kieTku. KieroyHas cTeHka OakTepuid U apXxeil.
Oco0OeHHOCTH CTpOoeHUsI TeTepoTpOodHON M aBTOTPOQPHON MPOKAPHOTUYECKUX KIIETOK.
MecTo u poJib TPOKapHUOT B OMOIIEHO3aX.

Ctpoenre ¥ (GYHKIIMOHUPOBAHHME OYKAPUOTUYECKOW KJIeTKU. Ilma3zmatmdeckas
MeMmOpana (miazmanemma). CTpykTypa Imia3MaTHdeckod wmemOpaHbl. TpaHcmopt
BEIIIECTB 4Yepe3 IUIa3MaTHUYeCKyl0 MeMmOpaHy: maccuBHBbIA (auddys3us, obOmerdyéHHas
mubdysus), axkTuBHBIA (NMEPBUYHBIA W  BTOPUYHBIA  AKTHBHBIA  TPAHCIIOPT).
[Tomynmponnmaemocts MemMOpanbl. PaboTa HaTpuii-KaauMeBOTO Hacoca. ODHAOIUTO3:
MUHOIMTO3, ¢aronmuto3. Ok3onuto3. Kierounas crenka. CTpykTypa u (QyHKIUH
KJIETOYHOU CTEHKH pacTeHUM, rpruOOB.

[uromnasma. I{uto3ons. Ilutockener. JIBwkeHwe muTomia3mMel. OpraHOUbI
kieTku. OpgHoMeMOpaHHbIE OpraHOUIBl KJIETKU: 3HJorazmarudeckas cetb (J1IC),
anmnapaT ['oiabaku, JHU30COMBI, UX CTpoeHHEe U (PyHKUUU. B3auMocCBs3b
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OJTHOMEMOpPAHHBIX OpraHoujoB KiIeTku. CTpoeHuEe TpaHyISIPHOTO PETUKYIyMa.
Mexanusm wnanpasnenus 6eaxos 6 IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIIETOYHBIX MeMOpaH. [nmankuii (arpaHyJfspHbIN) SHAOMIA3MATUUYECKUN PETUKYIIYM.
CekperopHass (yHkuus anmapata [onbmxu. Moouguxayus 6eakoe 6 annapame
Tonvoorcu. Copmupoexa benxoe 6 annapame I'onvoxcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pactutensHbIx KieToK. Knetounsrit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUABI KJIIETKU: MUTOXOHJIPUH, TIIACTUIBL. [Ipoucxoscoernue
mumoxonoputi u naacmud. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc).
Crpoenue u GyHKIIMM MUTOXOHApUM U TiacTul. [lepBUuHbIe, BTOPUYHBIE U CIIOKHBIC
miacTuAbl  (OTOCHHTE3UPYIOIIUX  JYKApHOT.  XJIOPOIUIACThI,  XPOMOILIACTHI,
JIEMKOIUTIACTHI BBICIIUX PACTEHUH.

HememOpannsie opranouasl kietku CrpoeHue u  (PyHKIUM HEMEeMOpPaHHBIX
opraHoujioB kjeTku. Pubocomel. Ilpomescymounvie gunramenmoi. MUKpOPUIAMEHTHI.
Axmunogvie mukpoguiamernmol. MplllIeUHbIE KIETKU. AKmMuHO8ble KOMNOHEHNbl
Hemblueunvlx kiemox. Mukpotpyoouku. Kierounsrii nentp. CTpoeHue W JBHKEHHE
KIYTUKOB U pecHUYEK. MukpoTpyOouku mutoruiazmbel. lleHTpuons. benxu,
accoyuuposantvle ¢ MUKpoguiamenmamu u Mukpompyboouxkamu. MomopHvie 6enxu.

Anpo. O6omouka sapa, XpOMATHH, KapuoIUla3Ma, SJAPBIINIKH, WX CTPOCHUE U
bynkiuu. SAnepHsiilt 6enkoBbIi MaTpHUKC. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM
B UHTEpa3HOM s1ipe. Dyxpomamun u cemepoxpomamun. benku XxpomMaTHa — TUCTOHBI.
Jlunamuka adepnou 060104KU 8 Mumo3e. Hoepuwviii mpancnopm.

Knerounsie BxmodeHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DJYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHCTpanuu

IToptpetsl: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabnuuel u cxembl: «CTpoeHUE DYKAPUOTUYECKON KIETKN», «CTpOoeHUE )KUBOTHOU
KIeTKN», «CTpOCHHE PACTUTENHHOMN KIIETKUY, «CTpOEHUE MUTOXOHIPUNY, «SApo»,
«CTpoeHne NpoKapuOTHIECKON KIETKU.

OOGopylioBaHHE: CBETOBOM  MHUKPOCKON, MHUKPONpENapaThl PACTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KJIETOK.

JlaGoparopnas pabota «M3ydeHue cTpoeHus KIETOK Pa3TUIHBIX OPTaHHU3MOBY.
[Ipaktuueckas pabora «M3yueHne CBONCTB KIETOUHON MEMOpPaHbD».
JlaGopatopHasi  pabora «MccnemoBanwe  1iazMonmM3a M JICTUIA3MOJIH3A

B PACTUTCIIBHBIX KICTKAX».
HDaKTI/I‘-IeCKaﬂ pa60Ta «I/IsyquI/Ie ABHJKCHHUA HOUTOINIA3MbI B PACTHTCIIbHBIX
KIICTKAax».

Tema 6. O0OMeH BelllecTB U NMpeBpallleHNe JHEPTUH B KJIETKe

AccuMWISIIMA U JUCCUMWISIUSA — JABE CTOPOHbI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: AaBTOTPOPHBI U TeTepOTPOPHBIA. YYacTHE KHUCIOpPOJa B OOMEHHBIX
npoiieccax. JHepreTuyeckoe oodecrieueHue kieTku: npespamieHue AT® B 0oOMEHHBIX
npoieccax. @epMEeHTATUBHBIN XapakTep peakluil KIETOYHOTro MeTadoiau3ma.

10
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@depMeHThl, UX CTPOEHHE, CBOWCTBAa M MexaHu3M nerctBus. Kodepmentsl. OTnnuuns
(GEepMEHTOB OT HEOPraHWYECKHX KaTaau3aTopoB. belku-aktuBatopel W OEIKH-
WHTHOUTOPHI. 3aBHCHMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIIMH OT Pa3IMYHBIX
(dbakTopoB.

[lepBUUHBII CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. POTOCHHTE3. AHOKCUSEHHbIU
u oxcueeHnwlil pomocunmes y oakmepuu. Ceemocodbuparowjue nuemeHmsl U NUSMeHmMbl
peaxkyuonnozo yenmpa. Ponb xynopomiactoB B mpouecce (orocuHTe3a. CeTtoBas u
TeMHOBas ¢pasbl. Pomoovixanue, Cz., Cs. u CAM-munsr pomocunmesa. IIpoyKTUBHOCTD
dorocunTeza. BnusHue pa3znuyHBIX (PAKTOPOB HA CKOPOCTh (PoTOCHHTE3a. 3HAUYCHHE
doTocuHTE3A.

XemocuHTe3. Pa3zHooOpaszue opraHM3MOB-XEMOCHHTETUKOB: HUTPUQPUIPYIOIIHE
OakTepuu, Keie300aKTepuu, CepoOaKTEpUu, BOJOPOJAHBIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

Ana’poOHbie opraHuaMbl. Buabl Opoxkenus. I[IpogykTel OpoxkeHUS U HX
UCTIOJh30BAaHUE  YEJIOBEKOM.  AHa’pOOHBIE  MHUKPOOPTaHWU3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTETN OOJIC3HEH.

AdpOoOHBIC OpPraHM3Mbl. DTambl dHEPreTHYECKOro ooOmeHa. [loAroToBUTEIBHBIN
stamn. ['Mukonmm3 — 6ECKUCIOPOHOE PACHICTIICHUE TITFOKO3bI.

buonoruyeckoe oOkuciIeHHE, WIM KIETOYHOE JbixaHue. Ponb MuUTOXOHApUIA
B Ipolieccax Ouosormdyeckoro okucieHus. Lluxnmuueckue peakuuud. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus membpanno2o epaduenma npomonos. Cummes ATD:
paboma npomonnou ATD-cunmaswi. IlpenmyiiecTBa a3poOHOTO MyTH 0OMEHA BEIECTB
nepea aHadpoOHBIM. DG (PEKTUBHOCTH IHEPTETHUECKOTO OOMEHa.

JleMoHCTpanuu

IMoptpers: k. Ilpuctmu, K.A. Tumupszes, C. H. Bunorpaackuii,
B. A. Durensrapar, I1. Mutuemnn, I'.A. 3aBap3uH.

Tabmumpr 1 cxembl: «DotocuHTe3), «IHEpreTUIecKuii ooMen», «brocuaTe3
6enka», «CtpoeHue GpepMeHTa», «XeMOCHUHTE3Y.

OO6opyioBaHKEe: CBETOBOM MHUKPOCKON, OOOpYJOBaHWE IS TMPUTOTOBICHHUS
MTOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHasi pabora «M3ydeHHE KaTAIMTHYECKONM aKTUBHOCTH (EPMEHTOB
(Ha mpuUMepe aMuUJIa3bl UK KaTalas3bl)».

JlaGopatopHas pabota «/3ydyenne pepMEeHTATHBHOTO PACIICIIIICHUS IEPOKCUIA
BOJIOPOJIa B PACTUTENBHBIX M )KUBOTHBIX KIIETKAX).

JlaboparopHas pabota «CpaBHEHHE MPOIIECCOB (DOTOCHHTE3a 1 XEMOCHHTE3a).

JlaGoparopHas pabora «CpaBHEHHE TIPOIIECCOB OPOKEHUS U JBIXaAHUS».

Tema 7. HacaencrBennasi uHGopManus M peajiu3anus eé B KJIeTKe

Peakuum ™atpuyHoro cunHresa. I[IpuHOHMN KOMIUIEMEHTAPHOCTH B PpEaKIUAX
MaTpUYHOTO cUHTe3a. Peanuzanus HaciencTBeHHOM MHpopManuu. ['eHeTHYeCKuidl Ko,
ero corcTBa. Tpanckpunuus — MatpuuHbii cuHTe3 PHK. IIpuHumMne! Tpanckpunuuu:
KOMILIEMEHTapHOCT, AHTUNAPAJUICIIBHOCTD, ACHMMETPUYHOCTb. Cospesanue
mampuunvix PHK 6 sykapuomuueckoti xnemxe. Hexooupyrowue PHK.

11
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Tpancnsuusa u e€ srambl. Yuactue TpaHcnoptHbix PHK B OGuocunTtese Oenka.
VYcnoBus Ouocunresa 6enka. KogupoBanue aMuHOKUCIOT. Posib prubocoM B OMOCHHTE3E
Oeka.

Coepemennvie npeocmasneHus o cmpoeHuu e2enog. OpraHuzauus TeHOMa
y TPOKApHOT U JYKAPUOT. Peryisius akTUBHOCTH TEHOB y MPOKapwoT. | HMimoresa
onepoHa (®. XakoO, XK. Mano). Monekyrapuvie MmexanHuzmvl 3SKCHPECCUU 2eHO8
y aykapuom. Ponv xpomamuna 6 pezynsayuu pabomwl cenog. Perymsamuss oOMEHHBIX
porieccoB B KiieTke. KiieTounslii romeocTas.

Bupycel — HeksieTouHble (OPMBI KU3HM W OONMratHelie mapa3utbl. CTpocHHE
NPOCTBIX M CIIOKHBIX BHUPYCOB, PETPOBHPYCOB, Oakrepuodaros. KusznewHbvlll Yuki
JIHK-cooepocawux supycos, PHK-cooepacawux supycos, bakmepuogacos. Obpamuas
MPAaUCcKpunyus, pegepmasa, UHmezpasda.

Bupycnpie 3a0oneBanusi uenoBeka, *KUBOTHbIX, pactenuit. CIIN], COVID-19,
COIIMAJIbHBIC ¥ MEJIMIIMHCKUE TTPOOIICMBI.

Buoungopmamuxa: unmeepayus u awnamuz 6oavuwux maccusos («bigdata»)
CMPYKMYPHLIX Ouonocudyeckux oauuwvlx. Hanomexuonoeuu 6 6uonocuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocobwvt 00cmasKu 1eKapcma.

JlemoHcTpanuu

[Toptpetsr: H.K. Konbros, /.M. UBaHOBCKHIA.

Tabmunpl u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuii kom», «Bupycei»,
«bakrepuodarmny.

[Ipaktuyeckas pabora «Co3nanue MOJIEIN BUPYCay.

Tema 8. 7ZKu3HeHHBIH IUKJ KJI€TKH

Knerounsrit nukim, ero nepuoas! u perymsius. Uarepdaza u mutos. OcobeHHOCTH
IPOIIECCOB, TMpoTekaronmux B wuHTepdase. IloaroroBka KIETKH K JEJEHUIO.
IIpecunTeTnueckuii (MOCTMUTOTUYECKUM), CHUHTETUYECKHA U TMOCTCUHTETUYECKUU
(IpEeMUTOTHYECKUM ) TTIEPUO LI HHTEP(a3HI.

Matpuunbii cunTe3 JHK — pemmkanmsa. [lpunnuner permkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, MTOJYKOHCEPBATUBHBIN CHUHTE3, aHTUNAPAILICIIBHOCTh. MexaHus3Mm
permukanuu  JJTHK. Xpomocombl. Ctpoenune xpomocom. Tenomepsl U TeloMmepasa.
XpOMOCOMHBIM Ha0Op KIETKH — KApUOTHUM. JIWTJIOMIHBIN W TaruIOMIHBIN HAOOPHI
xpomocoM. ['oMonornunabie XpoMOCOMBI. [10710BBIE XPOMOCOMBI.

Jlenenue kineTku — Muto3. CTaiuu MUTO3a ¥ TPOUCXOASAIIME B HUX NPOLEecChl. THUIIBI
muTo3a. Kapnokunes u nutoknues3. buonornueckoe 3HaueHUE MUTO3A.

Perynsiiiust MUTOTHYECKOTO LIMKJIA KIETKHU. [[porpammupyemast kinetouHas ru0ens —
aroITo3.

Knerounoe sapo, xXpomMocombl, (yHKIMOHaIbHAs TEeHOMUKA. Mexanusmol
nponugepayuu, ougd@epenyuposku, cmapenus u 2ubenu kiemox. «Lugpposas kiemxay —
buourngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIIEMKU.

JleMoHCTpanuu

Tabmuubl u  cxembl: <«OKWM3HEHHBIM IUKI KJIETKW», «Muto3», «CtpoeHue
xpomocomy, «Pemmukanusa JTHK.

12
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OO6opyioBaHKE: CBETOBOM MHUKPOCKOIN, MHUKpoIpenaparsl: «MUTO3 B KIETKax
KOPEIIKA JTyKay.

JlaGoparopHas pabota «M3yuyeHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaGoparopHas pabora «HaGmrogeHne MuTo3a B KI€TKaX KOHYMKA KOpEIKa JyKa
(Ha rOTOBBIX MUKpOIIpENapaTax).

Tema 9. CTpoenne u pyHKIUHM OPraHN3MOB

buonoruueckoe pazHooOpasue opraHuzMoB. OFTHOKJIETOUHBIE, KOJOHHUAJLHEIE,
MHOTOKJIETOUYHbIE OPTraHU3MBbl.

OCOOEHHOCTH CTPOCHUSI U IKUZHEACATETbHOCTH OJHOKJIETOUYHBIX OPraHU3MOB.
bakrepuu, apxeu, OJHOKJIETOUYHbIE TPUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, JPYyTHE
npoTUCThl. KoJlOHHabHbIE OPraHU3MBl.

B3anmocCBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBbI
opranoB. OpranusM Kak einHoe 1enoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTelibHAs, MOKPOBHAs,
MPOBOJIAIIAsl, OCHOBHas, MexaHuueckas. OcOOCHHOCTH CTpoeHHs, (QYHKIUH U
PAaCIIOJIOKEHHS TKAHEU B OpraHax pacTeHUM.

TkaHu >KMBOTHBIX W 4YeJOBEKAa. THUIMBI >XUBOTHBIX TKAaHEH: SNUTEIUANIbHASA,
COCIMHUTENIbHASA, MbIlIeYHasi, HepBHasg. (OCOOEHHOCTH CTpOoeHMs, (YHKIUA U
PACIIONOKEHUS TKAHEW B OPraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratnuBHbIe U T'€HEpaTUBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI
OPTraHOB JXKMBOTHBIX U yesioBeka. DyHKIIMKM OPTaHOB U CUCTEM OPTraHOB.

Omnopa Ttena opranu3moB. Kapkac pacreHuid. CkeneTbl OJHOKIETOUYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHbIii 1 BHYyTpeHHUU ckeneT. CTpPOEHHUE W THUIIbI
COEeIMHEHNS KOCTEH.

JIBib>KeHHe OpraHu3MOB. [[BIKEHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOHIIHOE,
KTYTUKOBOE, PECHUYHOE. [[BUKEHNE MHOTOKJIETOUYHBIX PACTCHUI: TPOIIM3MbI U HACTHH.
JIBM)KeHHE MHOTOKJIETOUHBIX KMBOTHBIX W YeJIOBEKa: MBIIIeYHas cucrtema. Pediexc.
CkeneTHbIE MBIIIIBI U UX paboTa.

IIutanue opranusmoB. [lornomieHne BOABI, YIIEKUCIOrO Ta3a U MUHEPAIBHBIX
BEIIECTB pacTeHUsIMU. [IuTaHue XUBOTHBIX. BHYTpPHUIIOJOCTHOE W BHYTPHUKIETOYHOE
nuieBapenue. [lntanne no3BOHOYHBIX KUBOTHBIX. OTAENbI TUIIEBAPUTEIBLHOIO TPAKTA.
[InmeBapurenbHble xkene3sl. [lnmeBapurenbHas cuctemMa 4enoBeKa.

Jlpixanue opranu3MoB. /[pixanue pactenuii. Jlpixanue >kuBoTHBIX. Juddy3us razos
gyepe3 MOBEPXHOCTh KiIeTku. KojkHoe jpixanue. J[prxarenbHas moBepxHOCTh. JKabepHoe
1 JIETOYHOE JbIXaHue. J[pIXaHue TO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA. DBOIIOLUOHHOE
YCIOXHEHHE CTPOCHUS JETKUX IMO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas CcHCTEMA
YeJaoBeKa. MexXaHW3M BEHTWISALMMU JIETKUX Yy NOTUL M MIEKONUTAMUX. Perymanus
nbIxaHus. J{pixaTeabHble 00bEMBI.

TpaHCOPT BELIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHcrnopT
BEIIECTB Yy >XMBOTHBIX. KpoBeHOCHas cucrema um €€ opranbl. KpoBeHOCHas cucrema
MMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepaue, KpOBEHOCHBIE COCYbI U KpOBb. Kpyru
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KpOBOOOpAIIEHHs. DBOJIIOLMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOW CHUCTEMBI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beinenenue y opranusmMoB. Beinenenue y pacreHuild. BolneneHue y KUBOTHBIX.
CoxkpatutenbHble Bakyonu. Opransl BbiaeneHus. OuiabTpanus, cekpeuus u oOpaTHOE
BCAChIBAHMWE KaK MEXaHU3Mbl pabOThl OpraHoB BblAeNeHUsA. CBsA3b NOJOCTH TeJa
C KPOBEHOCHOM U BBIAEIUTENBHON CUCTEMaMHU. BbIJieIeHNE Y TO3BOHOYHBIX )KUBOTHBIX
u yenoBeka. [louku. Ctpoenue n pyHkunonupoBanue Heppona. OGpazoBaHUE MOUU Y
YEJI0BEKA.

3amura y Opranu3mMoB. 3aliuTa y OJJHOKJIETOUYHbIX oprann3MoB. Criopbl OakTepuid
U LUCTHl MPOCTEUIINX. 3aluTa y MHOTOKIETOYHbIX pacteHuil. Kyrukyma. Cpencrsa
MMACCUBHOW M XMMHUYECKOU 3aIUThl. DUTOHIIUIBIL.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX NpPOW3BOAHBIE. 3aliuTa
opranuszMa ot 0oze3Held. MiMmyHHasi cucteMa denoBeka. KieTouHbl U rymMopaibHBIN
UMMYHUTET. BpoxaEHHBIH W mpuoOpeTéHHBIN crnenuduueckuii uMMyHUTET. Teopus
KJIOHaIbHO-ceieKTUBHOTO uMMMyHHTeTa (I1. Opnux, ®.M. bepuer, C. Tonerana).
BocnanurenbHble OTBETHI OpraHu3MoB. Pojb BpOXKAEHHOTO MMMYHUTETAa B Pa3BUTUU
CHUCTEMHBIX 3a00JICBaHUM.

PazgpaxxumMocTh U peryisiuus y opranu3MoB. Pa3zgpakuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxuMocTs U peryisanus y pacteHuid. PocToBele BenjecTsa
U UX 3Ha4YCHUE.

HepBHas cuctema u pediexTopHas peryisius y >KMBoTHbIX. HepBHas cucrema u eé
OTZEJIbl. DBOJIIOIMOHHOE YCIO)KHEHUE CTPOEHUS HEPBHOW CHUCTEMBI Yy KMBOTHBIX.
OTzenbl TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduektopHas ayra.
be3ycnoBHbIE U yCIIOBHBIE PEQIICKCHI.

I'ymopanibHas perynsuus U SHAOKPUHHAs CUCTEMA )KUBOTHBIX U 4esloBeKa. JKemessl
SHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. [/[eiicTBUE TOpMOHOB. B3auMOCBsI3b HEPBHOU H
SHJOKPUHHOM crucTeM. | umoranaMmo-runoduszapHas cucTema.

JleMoHCTpanuu

[Toptper: N.I1. I1aBnos.

Tabmuuet u  cxembl: «OOHOKJIETOYHBIE  BOJOPOCHH», «MHOTOKIETOUYHBIE
Bofopocany, «bakrepuny», «lIpocrelimue», «Opraisl HIBETKOBBIX pacTeHHI», «CUCTEMBI
OpraHoB TO3BOHOYHBIX JXUBOTHBIX», «BHYTpEeHHee CTpO€HHME HACEKOMBIX», «TkKaHU
pactenuit», «KopHeBbie cucrembl», «Ctpoenue credns», «CTpoeHue JHCTOBOU
MJIACTUHKWY, « TKaHU KUBOTHBIX», «CKeleT uenoBekay, «[luieBapurtenbHas cucteMa,
«KpoBeHocHast cucremay, «/lpixatenpHas cucremay», «HepBHas cucremayn, «Koxay,
«MpbleyHass cucrema», «BbimenurenbHas cucrema», «DHIOKPUHHAsE CHCTEMay,
«Ctpoenue Mbine», «UMmmynuter», «Kuiieuynomnonoctusie», «Cxema NOUTaHUS
pactenuit», «KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHUE TUIIPBI»,
«CtpoeHue miaHapum», « BHyTpeHHee cTpoeHre J0KAEBOro yepBsa», «HepBHas cucrema
peiO», «HepBHas cucrema nsrymkuy, «HepBHas cucTteMa MNPECMBIKAIOIMINXCS,
«HepBnas cucrema ntuny, «HepBHasg cucrtema miekonutarommx», «HepBHas cucrema
yesoBekay, «Pediekcy.
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OO6opynoBaHUE: CBETOBOM MHMKPOCKOI, MHKPOMpEnaparbl  OJHOKIECTOUYHBIX
OpraHu3MOB, MUKPOTIPENApPaThl TKAHEW, PAKOBUHBI MOJITFOCKOB, KOJUIEKIIUM HACEKOMBIX,
UTJIOKOXKUX, KUBbIE AK3EMIUISIPbl KOMHATHBIX PACTEHUM, repOdapuu pacTeHUN pa3HBIX
OT/EJIOB, BIAXHBIE TIPENaparbl KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIUU
OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4eJioBeKa, OOOPYJOBaHME Jii JIEMOHCTpAIUU
MMOYBEHHOT'O W BO3JYIIHOTO MUTAHUSI PACTCHUMN, PACIICTUICHUS KpaxMayia U OCJIKOB MO/
nericterueM (pepMeHTOB, 00OpyAOBaHUE MJI JEMOHCTPAIMHU OMBITOB MO H3MEPEHUIO
KU3HEHHOW EMKOCTH JIETKUX, MEXAHMU3MA JBIXaTEIbHbBIX JBUKEHUMN, MOAEIU TOJIOBHOTO
MO3Ta pa3IUYHbIX )KUBOTHBIX.

Jlabopartopnas paboTta «V3yueHnue TkaHel pacTEeHUI.

JlaGoparopHas paboTta «/3yueHne TkaHeH KUBOTHBIX.

JlabopartopHas pabora «M3yueHune opraHoB IBETKOBOTO PACTCHUS.

Tema 10. PazMHokeHMe U pa3BUTHE OPTAHU3MOB

dopMbI pa3MHOKEHHSI OPraHU3MOB: Oecroioe (BKIII0Yasi BEr€TATUBHOE) U MOJIOBOE.
Buner  Oecmonoro  pa3MHOMEHHUs: TOYKOBaHUE, CHOPYJSIUS, ¢parMeHTanus,
KJIOHUPOBAHUE.

[TonoBoe pasmuoxxenue. [lonoBeie KineTku, Wi rameThel. Meio3. Ctaauu Meiiosa.
IToBenenne xpomocoMm B Meno3e. KpoccuHrosep. buomormyeckuil cmpiCil Melo3a U
N0JIOBOTO Mpouecca. Meilo3 U ero MecTo B dKU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzapoaspiiieBoe pa3Butue. ['ameroreHe3 y JKMBOTHBIX. [lonoOBBIE JKeme3bl.
OOpa3zoBaHne W pa3BUTHE NOJOBBIX KiIeTokK. Crnepmarorene3 u oorenes3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W AMOPHUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoOBbI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpUOJIOTHS — HaykKa
O pa3BUTHUH OpPraHu3MoB. Mopghozenes — 00Ha u3 21a6HbIX NPoOIEM IMOPUONIOSUL.
Konyenyus mopghocenos u mooenu mopghoeceneza. Cranuu >MOpUOTeHe3a KUBOTHBIX
(ma npumepe unarymku). Jpobnenue. Tumbel apoOnenus. /Jemepmunuposanuoe u
HedepmuHuposanuoe opoobaenue. bnacmyna, munvt 61acmyn. OcobeHHOCTH NPOOIEHUS
MJIEKOMUTAOIIUX. 3apO/IbIIIEBbIE JUCTKH (racTpyssiuus). 3akiiaJKka OpPraHoB U TKaHEH U3
3apOJBIIIEBBIX JINCTKOB. B3anMHOEe BIMSHUE 4YacTeld pa3BUBAIOLIETOCS 3apoJblIlia
(oMOpuoHanbHasi MHAYKIMS). 3aKiagka IUIaHa CTPOCHHS KUBOTHOTO KakK pe3yJbTar
MEpapXUYEeCKUX B3aMMOJICHCTBUN TeHOB. BnusHue Ha 5>MOpHOHAIBHOE pPa3BUTHE
Pa3TUYHBIX (PAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pa3Butue xuBOTHBIX. [locTamMOproHansHBI TIepuoa. [Ipsimoe n HenpsiMoe
pasButue. Pa3Butne ¢ Mmeramopdo3oM y OECIIO3BOHOUYHBIX U TIO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaYeHUE MNPSIMOTrO U HEOPSIMOTO PAa3BUTHs, HUX PACOHPOCTPAHEHUE
B nipupojie. Tumsl pocTa ;kMBOTHBIX. DAKTOPHI PETYISALUUA POCTA KUBOTHBIX U YEJIOBEKA.
Cranun nocTAoMOPUOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U YesoBeka. [lepnoasl oHTOreHes3a
yesioBeka. CTapeHHe U CMEpPTh KaK OMOJIOTMYECKHUE MPOLIECCHI.

Pa3zmuoxenue u pazsutue pacrenuil. 'ametodput u cnopodur. Meiio3 B )KHM3HEHHOM
uukie pacrenuit. OOpazoBaHue crnop B mpoiiecce Meno3a. ['ameTorenes y pacTeHHid.
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OIUIONOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. JIBOMHOE OIIOJAOTBOPEHUE
y IIBETKOBBIX pacTeHuil. OOpa3oBaHuUE U pa3BUTUE CEMECHHU.

MexaHu3MBbl PETYJISIIUU OHTOT€HE3a Y PACTEHUU U )KUBOTHBIX.

JleMOoHCcTpanuu

[Toptpersr: C.I'. HaBamun, X. lnemas.

Tabmuupt u cxembl: «BeretatuBHOe pasMHOkeHUE», «Tumbsl Oecrnosoro
pasMHOXEHUs», «Pa3zMHOXKEeHHE XJIaMUJIOMOHAIbD», «Pa3MHOXKEHUE DBIJIEHBDY,
«Pa3MHOXeHue ruape», «Meio3», «XpoMmocombly, «l'amerorenes», «CrtpoeHue
SMIEKJIETKH U criepMaTo3ouaay, «OCHOBHBIE CTaAuU OHTOTeHE3a», «IIpsiMoe u Henpsamoe

pazBuruey, «Pa3BuTue Malckoro xxyka», «Pa3sutue capanum», «Pa3BuTue JATYLIIKW,
«/IBOMHOE OIUIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHU», «CTpoeHUEe CEMIH OJJHOJ0IbHBIX
U JIBYJIOJIbHBIX PACTEHUI», « KU3HEHHBIN [TUKJI MOPCKOW KaMyCTh», <« KU3HEHHBIN UK
Mxay, «KW3HEHHBIN HUKIT NAIOPOTHUKAY, <« KU3HEHHBIN UK COCHBIY.

OO6opynoBaHUE: CBETOBOM MHUKPOCKON, MHKPOIpENapaThl SHIEKIETOK U
CIIEpMaTO30M0B, MOAENb «L{MKII pa3BUTHS JISTYLIKI.

JlaGoparopHasi pabora «V3ydyeHue CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX

MUKpOTpEenapaTax.
[Ipaktuyeckas pabotra «BbIsSBIeHWE NPU3HAKOB  CXOJICTBA  3apOJbIIIEH

ITO3BOHOYHBIX ) KNUBOTHBLIX).
Ha6opaT01)Ha51 Da6OTa «CTpOGHI/IG OpraHoOB Pa3MHOKCHHA BBICIIIUX paCTCHHﬁ>).

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEJACTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Hcropust craHoBiIeHUs] W pa3BUTHS TEHETHKU Kak Hayku. Paboter I'. MeHnnens,
I'. ne ®pwuza, T. Moprana. Posib oTeuecTBEHHBIX YUEHBIX B PA3BUTHU I'€HETUKHU. PabOThI
H.K. Kombroa, H.M. Basunosa, A.H. benosepckoro, I'.JI. Kapneuenko,
10.A. ®ununyenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHMYECKHE IIOHATHS W CHUMBOJBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJuleNIbHBIE T€HBI, aIbTEPHATUBHbBIC TPU3HAKH, TOMUHAHTHBIA U PELICCCUBHBIN MPU3HAK,
TOMO3UT0Ta, TETEPO3UTOTa, YHCTas JIMHHSA, TUOPUIBI, TeHOTHUI, ¢eHoTur. OCHOBHBIC
METOAbl ~ TEHETHKH:  THOPHUJIOJIOTHMYECKHUN,  IUTOJOTHYECKHH,  MOJICKYJISIPHO-
FCHETUYECKHH.

JleMoHCcTpanumn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konbsios, H.. BaBuios,
A.H. benozepckuit, I'.JI. Kapneuenko, F0.A. ®wmnuenko, H.B. Tumodeen-PecoBckmii.

Tabmuibl U cxeMbl: «MeTo bl TeHETUKNY, «CXEMBbI CKPEIIIMBAHUS.

JlaGoparopHas pabora «J/Ipo3oduia Kak 00BEKT FTeHETHYSCKUX HCCIICTIOBAHMIN.

Tema 12. 3axkoHOMepPHOCTH HACJEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBoiil 3akoH MeHaenss — 3akoH eAMHOOO0pa3us
rubpunoB nepBoro nokosieHus. [lpaBuno gomuHupoBanusa. Bropoit 3akon Menaenst —
3aKOH paculeruieHusi Mnpu3HakoB. lluTonormyeckue OCHOBBI ~MOHOTHOPUIHOTO
CKpemuBaHus. [ umoresa 4yucToThl raMeT.
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AHanusupyroniee ckpemuBaHue. [IpoMeXyTOUHBIM XapakTep Hacled0BaHUS.
Pacmiennenye npu3HakoB IIPpYU HENIOJTHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHUMOIO
HacJe10BaHus npu3HakoB. L{utonornyeckue 0CHOBBI AUTUOPUIHOTO CKPEUIUBAHUS.

CuemnienHoe HacienoBanue rmnpu3zHakoB. Pabotrer T. Moprana. CuernseHHoe
HACJIEIOBAaHUE T'€HOB, HApyILICHUE CUCIUICHUSA MEXAy IeHamu. XpOMOCOMHas TEOpUs
HACJIEICTBEHHOCTH.

I'eneTnka moma. XpOMOCOMHBIM MEXaHU3M OIpENEeieHUus 1oJjia. AyTOCOMBI H
IIOJIOBBIE  XpOMOCOMBI. ['omMoraMeTrHeli M rereporaMeTHell 1os. ['eHeTnyeckas
CTPYKTYpa IIOJOBBIX XpoMOcoM. HacienoBanve npu3HakoB, CUEINICHHBIX C I10JIOM.

I'enorun kak nenocrHas cucreMa. [nernorponus — MHOKECTBEHHOE IEUCTBUE I'eHa.
MHOX€eCTBEHHBIN aJIIeIIA3M. B3aumopericteue HEAJUICIBHBIX TEHOB.
KomniementaprocTs. Onucras. Ilonmumepus.

I'eHeTnyeCcKknil KOHTPOJIb PAa3BUTHsI PACTEHUM, XKUBOTHBIX M YEJIOBEKA, a TAKKE
(U3HOTOTrHYECKUX TMPOIIECCOB, MOBEACHUS M KOTHUTHBHBIX (QYHKIUH. ['eHeTmyeckue
MEXaHM3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJACHCTBUS «XO3SUH — Mapa3suT» U

«XO3SIMH — MHUKpOOHOM». ['€HeTHMYeCKHe acCleKThl KOHTPOJsS W HW3MCHEHUS
HACJICJICTBEHHOW MH(POPMAIIUU B IIOKOJICHHUSX KJIETOK U OPTaHU3MOB.
JleMoHCTpauu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmumpl 1 cxembl: «llepBblii 1 BTOpoW 3akoHBI Menpaems», «TpeTuit 3aKoH
MeHnnens», «AHanu3upymollee CKpelrBanuey», «HenomHoe TOMHHUpPOBaHUEY,
«CrierieHHOe Hacae0BaHKe MPU3HAKOB Y Apo30duisly, «['eHeTnka nonay», «Kapuorun
gyenoBekay, «Kapworun gpozodunsy, «Kapuotum nTuie», «MHOXKECTBEHHBIN
ajuienu3My, «B3anmopencTBrue reHoBY.

OO6opynoBaHue. MOAENb JUIS JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us THOpPHIOB
NEPBOTO MOKOJEHUS W PACIICTUICHUS MPU3HAKOB, MOJIENb JUIsl AEMOHCTpAlMU 3aKOHA
HE3aBUCHUMOTO HACJEAOBAaHUS MPU3HAKOB, MOJEIb [Jis JIEMOHCTPALMU CUEIJIEHHOTO
HACJIeI0BaHUS PU3HAKOB, CBETOBOW MUKPOCKOI, MUKpoIipenapar: «Jpozodumnay.

[Ipaktuueckas pabota «M3ydeHue pe3yibTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y IPO30(HITBI.

[Ipaktuueckas pabora «M3ydeHue pe3ynbTaToB TUTHOPUIHOTO CKpEITUBAHUS
y IPO30(HITBI.

Tema 13. 3axkoHOMEPHOCTH U3MEHYHBOCTH

B3aumopeiictBue reHotuna W cpeAbl npu  QpopMHpOBaHMM  (EHOTHIIA.
N3meHunBoCcTh mnpu3HakoB. KauecTBEHHbIE W KOJIMYECTBEHHbIC MPU3HAKH. Bujisl
M3MEHYUBOCTU: HEHACTIEJCTBEHHAS U HACIIE/ICTBEHHASI.

MopaudukanuonHas  U3MEH4YMBOCTh.  Ponb  cpeapl B (pOpMHUPOBaHUU
MoauduKauoOHHONW M3MeHuuBocTU. Hopma peakumu npusHaka. BapuanuoHHBIN psif
u BapuanuonHHas kpuBas (B. Horanncen). CBoiicTBa  MOJIU(PUKALIMOHHOM
M3MEHYUBOCTH.
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I'eHoTUnMUeckass ”3BAMEHYMBOCTh. CBOMCTBA FTEHOTUIIMYECKOW N3MEHYMBOCTU. BUbI
F€HOTUMUYECKOW U3MEHUYUBOCTH: KOMOMHATUBHASI, MyTAaIlMOHHASI.

KomOunaTuBHasT W3MEHUMBOCTh. MeWO3 U TOJIOBOM MpOLECC — OCHOBA
KOMOMHATUBHOW H3MEHUYMBOCTHU. POJIb KOMOMHATHBHOW H3MEHUYMBOCTH B CO3JIaHUU
T€HETUYECKOr0 pa3HOOOpa3us B Mpejenax OHOrO BHUA.

MyTanmoHHas U3MEHYMBOCTh. BUABI MyTaluii: TEHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbBIC ¥ MHIYLIUPOBAHHBIE MyTallMU. S A€pHBIE U IUTOIIA3MATUYECKUE MYTALUH.
ComaTtuueckue U nojaoBble MyTauuu. [[puurHbl BOSHUKHOBEHUS MyTaluil. MyTareHsl u
UX BIUSHUWE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAlIMOHHOTO TIpolecca. 3aKOoH
TOMOJIOTHYECKUX PsA/IOB B HacliencTBeHHoM n3menunBocty (H.W. BaBunos). Buesnepnas
W3MEHUYUBOCTh U HACIIEICTBEHHOCTD.

Onuzenemuxa u dNU2EHOMUKA, POJib INULEHEMUUECKUX PaKmopo8 8 HACe008aHUU
U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOE } OP2AHUIMOB.

JlemoHcTpanuu

IToptpertsr: I'. ne @pus, B. Noranucen, H.W1. BaBuinos.

Tabmuip! u cxembl: «Bubl UIBMEHUUBOCTHY, «MoauduKkamoHHas U3MEHYHUBOCTDY,
«KomOuHaTUBHAsE W3MEHYHMBOCThHY», «Meio3», «OmnomoTrBopeHuey, «leHetndyeckue
3a00J1eBaHMS YEJIOBEKa», «BUIbI MyTaIuiiy.

OO6opylioBaHKE: KUBbIE U TepOapHbIe IK3EMIUIIPhl KOMHATHBIX PACTEHUHN, PUCYHKH
(doTorpadun) )KUBOTHBIX C PA3TUYHBIMU BHIAMU U3MEHYUBOCTH.

JlaGoparopHasi pabGora «MccrnenoBanue 3aKOHOMEPHOCTEH MOAUGUKAIIMOHHON
U3MeHYNBOCTU. [locTpoeHne BapruallMOHHOTO PsAJla U BApUALIMOHHON KPUBOM».

[Ipaktuyeckas padora «MyTanuu y 1po30(uiibl (Ha TOTOBBIX MUKpOTIpEnapaTax ).

Tema 14. I'eHeTnKa Yesi0BeKa

Kapuotun denoBeka. MexnyHapoaHass mOporpamMma HCCIEIOBaHUS TE€HOMaA
genoBeka. MeToabl M3y4YeHUs] T€HETHKH YeJIOBeKa: MeHEeaIOrMYeCKHUi, OJM3HEIOBBIMH,
HATOT€HETUYECKUM, TOIMYIALUOHHO-CTATUCTUYECKUM, MOJIECKYJISIPHO-TCHETHYECKHUM.
CoBpeMEHHOE  OMpEAEICHHWE  T€HOTHNA:  I[OJHOTE€HOMHOE  CEKBEHHPOBAHHUE,
FEHOTUIIMPOBaHWE, B TOM uuciae ¢ nomombro [II[P-ananu3za. HacnencrBeHHbie
3a0oneBaHusl 4enoBeka. [€HHBIE U XPOMOCOMHBIE OO0Je3HHM uYenoBeka. bone3Hu
C HACIEJCTBEHHOM MpPEApacloioKEeHHOCThIO. 3HAY€HHWE MEIUIMHCKOM T'€HETUKH
B MPEJOTBPAIIEHUN U JICYCHUU TEHETHYECKUX 3a00JIeBaHMI denmoBeka. Memuko-
F€HETUYECKOE KOHCYNbTUpOoBaHHE. CTBOJOBBIE KIETKUA. [lOHSATHE «TE€HETUYECKOTO
rpy3a». ODTHYECKUE AacHeKThl HCCIEJOBAHUM B 00JIaCTM PEAAKTUPOBAHMS T€HOMA U
CTBOJIOBBIX KJIETOK.

'enetnueckne  axTopsl MOBBIICHHOU YyBCTBUTEIBHOCTH YeJI0BeKa
K (pu3ndeckoMy W XUMHYECKOMY 3arpsi3HEHHIO OKpYXaromed cpenbl. | eHeTmyeckas
MPEIPACIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSAM.

JleMoHCTpanuu

Tabmuubslt u cxembl: «Kapuotun uyenoBekay, «MeToabl H3yYEHUSI TEHETUKU
4yesoBeKkay, «l 'eHeTrnueckue 3a00JIeBaHUs YETIOBEKa.

[IpakTryeckas pabora «CocTaBiaeHUE U aHATU3 POJTOCIOBHOM .
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Tema 15. Cesiekiiusi OpranusmMoB

JloMecTukamuss U ceneKkuus. 3apOoXKJICHUE CEJICKIMU W JIOMECTUKALHUH. YUYEHHE
H.U. BaBunosa o llenTpax mpoucxoxaeHuss U MHOT0oOpa3usi KyJbTYPHBIX PacTCHUMU.
Ponp cenexkuuu B CO3IaHMU COPTOB PACTEHHM M MOpOA KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKHX  PSJOB B HACIEACTBEHHOW  HW3MEHUYMBOCTHU
H.U. BaBusnosa, ero 3HaueHue AJis CEJIICKIIMOHHON PabOTHI.

Metonbl  cenekMOHHOM paboTbl. McKyccTBeHHBIH OTOOp: MacCOBBIM U
WHJMBUAYabHBIA. DTamnbl KOMOMHAIIMOHHON cenekiuu. McneiTanue mpou3BoauTenei
o MOTOMCTBY. OTOOp MO reHOTHUITY ¢ MOMOIIBIO OIIEHKH (DEHOTHUITAa TOTOMCTBA U OTOOP
10 TeHOTUNY ¢ momonisto ananuza JHK.

NckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHONW pa0doThl. PannaiimoHHbiil u
XUMUYECKUI MyTareHe3 Kak HMCTOYHUK MYTallud y KYyJbTYPHBIX (POpPM OpPraHuU3MOB.
Hcnonp3oBaHne TEHOMHOTO pEJAKTHUPOBAHUS M METOA0B pekoMmOuHaHTHBIX JIHK
JUIS1 IOJTYYE€HUS UCXOJHOTO MaTepuaia JJjisi CEJICKIINH.

[Tomyuenue monurmion0B. BHyTpuBUa0Bas rudpunusaius. ban3kopocTBeHHOE
CKpellMBaHue, Wi HHOpumuHr. HepoacTBeHHOE CKpelmMBaHWE, WU ayTOPHIUHT.
I'etepo3uc u ero mpuuuHbl. Mcnons3oBanue rerepo3uca B cenekuuu. OtaanéHHas
rubpuamzanus. llpeogonenue Oecruionusi MEXBUIOBBIX THOPUIOB. JloCTKeHUS
CEJIEKLIMM PACTEHUI U KUBOTHBIX. «3e1éHas pesonoyusy.

CoxpaHeHue M HU3y4YeHUE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U HX
JTUKAX POAWYEH Ui CO3JAaHUS HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KyJIbTYp. H3yuenue, coxpamenue U YnpagieHue 2eHemuyecKuUMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMBICAO0BBIX — JHCUBOMHLIX 8  Yelsax  VIy4uleHUs]
CYUecmeyiowux U Co30aHUs HOBbIX NOPOO, JUHUN U KPOCCO8, 8 MOM YUcie
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCLeO008aHUl, Nepedosbix uoeli u
NepCneKmuBHbIX MexXHON02ULL.

JleMoHCTpanuu

IToptpetsr: H.W. Basunos, 1.B. Muuypumn, I'./]. Kapneuenko, I1.I1. JIykpsneHko,
B.JI. Acraypos, H. bopinoyr, JI.K. benses.

Tabnutel n cxembl: «lIeHTPBI MPOUCXOKACHUS U MHOTOOOPa3usl KyIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKHX pPAJIOB B HACIEICTBEHHON W3MEHUYMBOCTH,
«Metopsl cenexiuny, «OTaanéHnas ruopuauszamnusy, «MyrtareHes».

JlaGoparopHasi paGora «/3ydeHune COpPTOB KyJIbTYpHBIX PACTCHHH W TIOPOJ

JOMAIITHUX )KUBOTHBIX.

Jlaboparopnas pabota «M3yueHrie METOI0B CENEKIIMU PACTCHUI».

[Ipaktuueckas pabora «IIpuBuBKa pacTeHHII.

Okckypcuss «OCHOBHBIE METOJIbI M JOCTHXKEHHSI CEJIEKUUH paCTeHU H
KUBOTHBIX (HA CEJICKIMOHHYIO CTaHILMIO, TUIEMEHHYI0 (epMy, COPTOUCHBITATEIIbHBIM
Y4aCTOK, B TEIJIMYHOE XO3SIICTBO, B JAOOPATOPHUI0 arpOyHUBEPCUTETA WM HAYyYHOIO

LEHTPa)».
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Tema 16. BuoTexXHO0JI0TUSl M CHHTETHYECKAS OMOJIOTHS

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUYHbIC U TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTepUCTUKa. TpaauiinoHHas OMOTEXHOJIOTHS: XJIeOOMeUeHue,
MOJIy4YeHHUE KHUCIIOMOJIOYHBIX MPOAYKTOB, BHUHOJAEIHE. MUKPOOUOTOTHYECKUN CHUHTES.
OOBEKTh MUKPOOMOJIOTHYECKUX TexHonorui. [IpousBoacTBO Oenka, aMUHOKHUCIOT U
BUTAMHUHOB.

Co3naHre TEXHOJNOTMM W HMHCTPYMEHTOB ILIEJICHANIPABICHHOTO WM3MEHEHUS U
KOHCTPYUPOBAHHSI T€HOMOB C IIE€JIbIO TOJIYYEHHUS] OPTaHU3MOB M UX KOMIIOHEHTOB,
COJIep KalllUX HE BCTPEYAIOIIUECS B IPUPOJIC€ OMOCUHTETUYECKUE TTYTH.

Knerounas wumnxenepus. Meroasl KyJabTypbl KJIETOK M TKaHEW pacTeHUU U
#*uBOTHBIX. KprnobOanku. ComaTuueckasi ruOpuu3aius 1 COMaTHYECKU SMOpHUOTreHe3.
Hcnonb3oBaHue ramiouioB B CEIEKUUM pacTeHUil. [lonyueHue MOHOKIOHAILHBIX
anmumen. Mcnonv3zosanue MOHOKIOHANbHBIX U NOIUKIOHATLHBIX AHMUMENL 8 MeOUYUHe.
HckyccTBEHHOE OIIOJOTBOPEHHUE. PEKOHCTPYKIUSA SAWIEKIETOK U KIOHUPOBAHUE
KUBOTHBIX. MeTOJ TpaHCIUIAHTAIlMU SJep KIETOK. TexHonocuu 0300posienus,
KVIbMUBUPOBAHUsL U  MUKDOKIOHANLHO20 — DA3ZMHONCEHUSL  CEebCKOXO3AUCTNGEHHbIX
KYJIbmyp.

XpoMocoMHass © TeHHass WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TeHa W
koHcTpyupoBanue pekoMOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanusmos.
JIOCTH>KEHUSI ¥ TIEPCIIEKTUBBI XPOMOCOMHOM M T€HHOW MHYKEHEpPUU. DKOJOTHUUECKUE U
ATUYECKHUE TPOOIeMbl TeHHOW UHXKEHEPHUH.

MenunuHckue OuorexHosnoruu. IloctreHomuas unudposas MenunuHa. [I1[P-
JTMarHocTuka. MeTtaboIOMHBIN aHalli3, TEHOIICHTPUYECKUM aHalIu3 MpOoTeoMa YeloBeKa
IUIsl OLEHKU COCTOSIHHS €ro 370pOBbs. MCIonab30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OuowmmkeHepust Mg pa3paObOTKH  (PyHIAMEHTAJIbHBIX OCHOB
MEIULIHUHCKUX TEXHOJOTHUM, CO3MaHUSl KOMILIEKCHBIX TKAaHEW COYETAaHWEM TEXHOJIOTHH
TpéXMepHOro  OmompwHTHHTa W ckaddonauHra a1 pelmeHus  3ajaad
MEePCOHATU3UPOBAHHON MEAUIIUHBI.

Coznanre BEeKTOPHBIX BaKIMH C IEJbI0 00ecredeHns] KOMOMHUPOBAHHOMN 3alllUThI
oT BO30ynuTenei OPBUH, YCTaHOBJICHUE MOJIEKYJIIPHBIX MEXaHU3MOB
¢ynkimonupoBanust PHK-conmepkammx BUPYCOB, BBI3BIBAIONIUX 0CO0O OMNACHBIC
3a00JIeBaHUS YEIIOBEKA U JKUBOTHBIX.

JleMoHCTpanuu

Tabmuubsl 1 cxembl: «Mcrnonb30BaHHEe MHUKPOOPTAHM3MOB B MPOMBIIIJICHHOM
npou3BoJcTBeY, «Kiietounas unxeHepus», «I eHHast HUHKEHEPUSD.

JlaGoparopHas pabora «M3ydeHne 00beKTOB OMOTESXHOIOTHI.

[Ipaktuueckas pabora «llomydeHrne MOIOYHOKHUCIIBIX TPOTYKTOBY.

Okckypeusi  «buotexHosnoruss —  BaxHEWIIas ~— MPOU3BOAUTENBHAS  CHJA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)».
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11 KJIACC

Tema 1. 3apoxaeHne u pa3BuTHE IBOJIOLIMOHHBIX MPeCTABIEHUI B OHOJIOTHH

OpomonnonHas teopus Y. lapsuHa. [Ipeanocsuiki BOSHUKHOBEHUS JaPBUHUA3MA.
KwusHp n HayuHas aestenbHOCTh Y. J[apBuHa.

JIBrmokymue cuibl dBodouMHd BUAOB 1o Y. JlapBuHy (BbICOKas MHTEHCHBHOCTD
Pa3MHOXEHUS! OPraHU3MOB, HACJIEICTBEHHAs! N3MEHUMBOCTh, OOpH0Oa 3a CyIeCTBOBaHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunteTnyeckoir Teopun 3Bomtonuu (CTD). HeltpanwHas Teopus
sBomoIMU. CoBpeMeHHas 3BOJIIOLMOHHAs OMOJIOrusl. 3HaUYE€HUE SBOIIOIMOHHON TeOpuu
B (OpMHPOBAHNHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCcTpanuu

IToptpetsl: Apucrtorens, K. JIunneit, 2K.b. Jlamapk, 2.0K. Cenr-Unep, XK. KroBbe,
Y. Mapsun, C.C. YerBepukos, W.W. [lImaneraysen, x. Xonneitn, [.K. benses.

Tabmumpr u cxembl: «Cuctema xuBoil npupoasl (mo K. Jluanero)y», «JlectHuna
KUBBIX cymiecTB (mo Jlamapky)», «Mexanusm QopMUpOBaHHUS TPHUCTOCOOJICHUN
y pacteHuii U uUBOTHbIX (mo Jlamapky)», «Kapra-cxema MmapuipyTa MyTE€HIECTBUS
Y. lapBunay, «Haxonku Y. JapBuna», «Dopmbl 00psOBI 3a cyliecTBoBaHuE Y, «Ilopoab
ronyOei», «MHoroobpasue KyIbTypHBIX (opM KamycTbl», «l[lopoasl momamrHux
KUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BHIOB (1o Y. JlapBuny)», «Cxema
COOTHOUIEHHUS NBIXKYIIUX CHJI 3BOJIIOUUN», «OCHOBHBIE MOJOKEHHUSI CUHTETUYECKOU
TEOPUU IBOJIFOLIN.

Tema 2. MUKpPOIBOJIIOHUSA U €€ pe3yJIbTaThl

[Tonynsmus kak 3eMeHTapHast €AUHULA YBOJIIOIMU. COBpEMEHHBIE METOABI OLIEHKU
TeHETHYECKOr0 pa3HooOpas3usi U CTPYKTYphl momyisiuuii. M3meHenwe reHodoHaa
NOMYJIALIMM  KaK 3JIEMEHTApHOE HSBOJIIOLIMOHHOE SIBIIEHUE. 3aKOH TE€HETUYECKOTO
paBHoBecus [x. Xapau, B. BaitnOGepra.

DOneMeHTapHbIe (PaKTOPHI (ABMIKYIIUE CHIIBI) IBOTIONMH. MyTallMOHHBIA MPOIIECC.
KoMmOunatuBHas wu3MeHUnBOCTh. JIpeiid TreHOB — chydaliHble HEHaAIpaBJICHHBIC
M3MEHEHHUS 4YacToT ayienedl B momylsnuax. O¢PGeKkT ocHoBatensd. Iggexkm
oymoiiounoco eopaviuika. CHUdCeHUe 2eHemuyeck020 pAasHooOpasus. NPUduHsl U
creocmsus. Ilposienenue s¢ppexma Opetigha 2cenos 6 OOILUUX U MATBIX NONYIAYUSIX.
Murpamuu.  M3omsiiuss  momynsiiuid:  reorpadguyeckas  (IpOCTpaHCTBEHHAs),
Oounonornyeckas (penpoayKTUBHAS).

EcTtecTBeHHBIN 0TOOP — HANTPABISIONIHH (haKTOP IBOIFOIIMH. DOPMBI €CTECTBEHHOTO
oTOOpa: ABMXKYIINUNA, CTAOWIM3HPYIONIUH, paspbiBatomuii (Iu3pyntuBHbBIN). [lomoBoii
oT00p. Bo3HMKHOBEHNE 1 IBOTIOIHUS COIIMATBHOTO MTOBEICHUS KUBOTHBIX.

[Tpucnoco06ieHHOCTh OpraHHU3MOB KaK  pe3yibTaT MHUKPO3BOJIIOIUU.
Bo3nukHoBeHue mnpucnocoOsieHnit y opranu3MoB. ApoMopdo3bl U HUIHOAJANTALINH.
[Ipumepsl mnpucnocoOseHuit y opraHu3mMoB: Mopdonorudeckue, (U3NOIOrUYecKue,
omoxuMu4ueckue, nopegaeHyeckue. OTHOCUTEIbHOCTh IPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

21



®denepanpHas padouas nporpamma | buomorus. 10-11 kmaccel (yriayOn€éHHBIH YpOBEHb)

Bun, ero kpurepum u  CTpykTypa. BuumooOpazoBaHue Kak pe3yJbTaT
MHUKpPO3BOJIOIUU. M3omsuus — kirodeBoi daktop BugoodpazoBanus. [Iytu u cnocoObl
BHUJ1I000pa30BaHUS: aJIONaTPUYECKOE (reorpaduueckoe), CUMITaTPUUECKOE
(PKOJIOTUYECKOE), «MTHOBEHHOE» (MOoMIUIonan3anus, Tubpuauzanus). [IuTenbHOCTh
HBOJIFOI[MOHHBIX MPOIIECCOB.

Mexanu3Mbl OpMUPOBAHUS OHMOJOTUYECKOTO Pa3HOOOpa3usl.

Ponp sBOMIOIIMOHHON OMOJIOTHH B pa3pabOTKEe HAyYHBIX METOJO0B COXPaHEHUS
OouopazHooOpa3usi. MHUKPOIBOJIIOIMA W KOJBOJIOIUS Mapa3uTOB M HUX XO35EB.
Mexanu3Mbl OpMUPOBAHUST YCTOMYHUBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEl.

JlemoHcTpanuu

IToptpetsi: C.C. UeTBepukos, 3. Maiip.

Tabmuiel 1 cxembl: «MyTallMOHHAsI U3MEHUNBOCThY, «llOMysIsSImoHHas CTPyKTypa
BUga», «Cxema mposBieHUsT 3akoHa Xapau—BaitnOepra», «JIBuxyiime CHITBI
ABONIIOIUNY,  «DKOJIOTMUECKass  M30JSLUs  TMOMyJsAlUi  CceBaHCKOW  dopenny,
«["eorpaduyeckas M30JALUS JUCTBEHHHIIBI CUOUPCKOW M JUCTBEHHUIIBI JTaypPCKOM»,
«ITonySIIIMOHHBIE BOJIHBI YWCJICHHOCTH XWIIHUKOB M XepTB», «Cxema JeHCTBHS
ecTecTBEHHOro otbopa», «Dopmel O0opnObI 3a cymiecTBoBaHUEY, «HHAyCTpUaTbHBIM
MenaHu3M», «KuBbie uckonaembie», «IIOKpOBHUTEILCTBEHHAss OKpacka >KHBOTHBIXY,
«IIpengynpexnaatoniasi  OKpacka O KHMBOTHBIX», «DU3MOJIOTHYECKUE  aJlalTallun,
«IIpucrnoco0IeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCTEY, «Kpurepuu Bunay, «Buasi-
nBoitHUKKM», «CTpykTypa Buga B mnpupoae», «CrnocoObl BHI000pa30BAHUS,
«['eorpadmyeckoe BuUgOOOpa3zoBaHUWE TPEX BHAOB JaHABIIIECHY», «IKOJIOTHYECKOE
BUJ000pa3oBaHue BUIOB cuHUIY, «llomummounsl pactenuity, «KamycTHo-peaedHbli
THOPHIY.

Oo6opynoBanue: repOapuil pacTEeHUM, KOJUICKIIMM HACEKOMBIX, dyuesia MTHIl U
3BEpell ¢ mpuUMepaMH Pa3IUYHBIX MPHUCIOCOOJICHHM, Yydeja MTHI[ U 3BEpPed pa3HBbIX
BUJIOB, TepOapyu pacTeHU OJU3KHUX BUAOB, 00pa30BaBIINXCS PA3IMYHBIMU CITIOCOOAMMU.

JlaGoparopHas pabora «BeIssBIeHNE N3MEHYUBOCTH Y OCOOCH OJTHOTO BHJIAY.

JlaGoparopHasi pabGorta «lIpucmocobreHus OpraHu3MOB M HMX OTHOCHTEIbHAS
11e71eC000pa3ZHOCThY.

JlaGoparopnas pabora «CpaBHEHUE BUIOB 110 MOP(OTOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BOJIIOIUSA U €€ pe3yabTaThl

Metoapsl u3ydyeHUs: Makpod3BoJoHUU. [lameoHTolornyeckre MeToAbl W3yYEHHS
sBomoruu. [lepexomnapie Gopmbl U GrITOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpadguueckne Metoapl uzydeHus: 3Bontonuu. CpaBHeHue Giopbl U (GayHbl
MaTEepUKOB W OCTPOBOB. buoreorpadumdeckue obOnactu 3emnn. Bunsr-sHaemuku u
PETUKTBHI.

OMOpHOIOTHYECKHUE U CPABHUTEIbHO-MOP(OJIOTHUECKUE METOAbl HU3YUYCHUS
BOMIONMK. ['eHeTHYecKrue MEXaHU3Mbl HBOJIIOLMM OHTOT€HE3a U  MOSBJICHUS
ABOJIIOLIMOHHBIX HOBILIECTB. ['OMOJIOTMYHbIE U aHAJIOTHYHBIE OpraHbl. PynuMeHTapHbIe
OpraHbl ¥ aTaBU3Mbl. MOJIEKYISIPHO-TEHETUYECKHE, OMOXUMUUYECKUE U MATEMAaTHUYECKUE
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METOAbl H3y4YEHHUS DHBONIOUMM. ['omMonormyHele TeHbl. (COBpEMEHHBIE METOMBI
MOCTPOEHUS! (PUIIOTEHETUYECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTAI[UU U 3BOJIIOLHS TEHOMOB.

OO6mue 3akoHOMEpPHOCTH (TpaBWia) 3BOJIOUMH. [lpunyun cmeHnvl QYyHKYULL.
HeoOpaTtumocTs »3BoMtonMu. ApnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIAH.

JleMoHCcTpanuu

[Hoptpetsr: K.M. bap, A.O. KoBanesckuii, ®. Mromep, 3. ['ekkens.

Tabnuupl u cxembl: «DuilOreHeTUUECKUM pPsiA  JIOMIAAW», «APXEONTEPUKCY,
«3Bepo3yOnie smepbl», «Cteronedansl», «Punnopursr», «CeMeHHbIE MaOPOTHUKUY,
«buoreorpaduueckue 30Hb1 3eMany, «/ped konTHHEHTOBY, «PenukThy, «HavanbHbie
CTaauu 3MOPUOHAIIBHOTO Pa3BUTHUS MO3BOHOYHBIX >KMBOTHBIX», «[ OMOJIOTMYHBIE U
aHAJIOTMUYHbIE OpraHbl, «PyaumeHTh», «ATaBU3MB), «XPOMOCOMHBIE HAOOPHI
yeloBeKa M IIMMIaH3e», <« JaBHble  HampaBieHHs — JBomOIuu»,  «O0mme
3aKOHOMEPHOCTH SBOJIOLIM.

OO6opylioBaHue: KOJJIGKIMHM, TepOapuu, MYJSKH HCKOMAEMbIX OCTATKOB
OpraHMW3MOB, MYJSDKM TOMOJOTHYHBIX, AHAJIOTMYHBIX, PYJWMEHTAapHBIX OPraHoB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHE KU3HU HA 3emule

Hay4Hble runores3sl NpOUCXOXKACHUS KU3HU Ha 3emiie. AOMOTreHe3 U MaHCIePMUsl.
JloHay4yHble TIPEACTABICHHUS O 3apOKIACHUM JKU3HU (KpealoHu3M). [umotesa
NOCTOSIHHOTO CaMO3apOKICHUSl )KU3HU U €€ ompoBepkeHue oneitamu @. Peaw,
JI. Cannanuanu, JI. [Tactrepa. IIpoucxoxaeHue )Ku3HU U aCTPOOUOIIOTHSI.

OcHoOBHbBIE 3Tanbl HeopraHudeckon sBosironuu. [lmaHerapHast (reojoruueckas)
HBOMIOIMS. XUMHUYECKasi JBOJIONMA. AOHOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB
3 "Heopranmueckux. Omeir C. Mwummnepa u I'. FOpu. OO6pazoBanue mMoIUMMepoOB
u3 MoHoMepoB. KoanepBaTHas runore3a A.M. Onapuna, runore3a NEpBUIHOTO OyJIbOHA
JIx. XonneiHa, reHeTudeckas runore3a I'. Mémnepa. Pu6o3umsr (T. Uek) u runoresa
«wmpa PHK» V. 'mnbepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHUE MPOTOKIETKH.

Ucropus 3emin u Metonspl €€ uzydyeHus. VMckoraemble OpraHUYECKUE OCTaTKHU.
['eoxpononorust u e€ wmetonasl. OTHOCHUTENbHAsT W AOCOJIOTHAS TEOXPOHOJOTHS.
I'eoxpoHONIOrMYECKas MIKaIa: 30HbIL, 3PbI, IEPUOBI, SITOXH.

Hauanpnpie 3Tanel opraHnudeckor 3Bosirouuu. [losiBneHne u 3BOMIOLMS TEPBBIX
KJIETOK. DBOIIOIMUS MeTabonu3mMa. Bo3HMKHOBEHHE TIEPBBIX dKOCHCcTeM. COBpEMEHHBIE
MUKpOOHBIE OHMOIIEHKM KaK aHajor TMepBbIX Ha 3emuie cooOmiecTB. CTpOMATOIUTHI.
[IpokapuOThI U SyKAPHUOTHL.

[Tpoucxoxaenne 3ykapuoT (CUMOMOTEHE3). ODBOJIOIHOHHOE TMPOUCXOKICHHE
BUpPYCOB. [IponCXOXKI€HNE MHOTOKIETOYHBIX OPraHW3MOB. BO3HHUKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE JTambl HJBOJIONUU BBICIIUX pacTeHuil. OCHOBHBIE apoMopdo3bl
pactenuid. Beixon pactenuit Ha cymy. [losiBneHHe COpOBBIX pacTEHUW M 3aBOCBAHUE
nmu cymn. CemenHble pacTeHus. [I[porncxoxk1eHne IBETKOBBIX PACTECHUM.
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OcCHOBHBIE dTambl SBOJIOIUU KUBOTHOrO Mupa. OcHOBHbIE apoMopdo3bl
*KUBOTHBIX. Benjackas payna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX THUIIOB.
IlepBpie  xopaoBble KUBOTHbIE. JKW3HP B BOJE. OBOJIOUUA MO3BOHOYHBIX.
[Ipoucxoxnaenue ampuodbuii u pentunuid. [IpoucxoxaeHne MICKONUTAIOMINX U MTHII.
[Mpuniun xiatoyeBoro apomopdosa. OcBoeHue OECMO3BOHOYHBIMU U MO3BOHOYHBIMHU
KUBOTHBIMU CYIIIHU.

PasButHe xu3HM Ha 3eMJe IO paM U MEpUOJaM: apXeH, MPOTEPO30i, NaIeo30M,
Me3030i, KaiHo30i. OOIas XapakTepUCTHUKa KIMMaTa M TEOJOTMYECKHUX IMPOIIECCOB.
[losiBneHue M pacuBeT XapaKTEpHBIX OPraHU3MOB. YTJe0Opa3oBaHHE: €ro yClIoBUS U
BJIMSIHUE Ha Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUSA — DOKOJIOTUYECKHE KPHU3HUCHI mpouuioro. Ilpuuussl u
CIEJCTBUS MacCOBBbIX BbIMUpAaHUN. COBPEMEHHBIM HKOJOTMYECKUNA KpPU3UC, €ro
ocobenHoctu. [IpoGiema coxpanenus OnopazHooOpa3us Ha 3emiie.

CoBpeMmeHHasi cucTemMa oOpraHuyeckoro wmupa. I[lpuHIuUNBl KiIaccudukamuu
oprann3mMoB. OCHOBHbBIE CUCTEMATHYECKUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanwu, JI. ITacrep, 1.1. Meunukos, A.U. OnapuH,
Jx. Xongein, I'. Mémnep, C. Muuiep, I'. FOpu.

Tabmumper u cxembl: «Cxema ombita ®. Pemm», «Cxema ombita JI. Ilactepa
10 U3YYEHUIO CaMO3apoKIAEHU )KU3HW», «Cxema onbita C. Mutepa, I'. FOpw», «9Tansl
HEOPraHWYECKON JBOIOLUNY», «l'eoXpoHonornueckas Mmkaina», «HadanpHble »Tansl
OpraHu4eckoil 3BoMIONUNY», «CxeMa 00pa3oBaHUS SYKAPUOT MYyTEM CUMOHOTEHE3a»,
«Cuctema >KHBOW mpUpoasDy, «CTpoeHue BuUpPYCa», «ApoMOp(O3bI PaCTECHUII»,
«Punnoutsr»y, «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,

«Mxu», «llanopotHukn», «l'omoceMenHble pacTeHus», «Opranbl [BETKOBBIX
pacreHuit», «CxemMa pa3BUTHS KUBOTHOTO MHpPa», «ApoMOpGO3bl KHUBOTHBIX,
«IIpocrenmuey», «Kumeunomnonoctueie», «lltockue yepBu», «HiIeHUCTOHOTHEY,
«Pw10BI», «3eMHOBONHBIEY, «lIpecmbikarommecs», «lltutby, «MaekonuTaromue,
«Pa3BUTHE XW3HM B apXeMCKou 3pe», «Pa3BuTHe KU3HU B IPOTEPO3OMCKOM 3pe»,
«Pa3BUTHE XM3HM B NAJCO30MCKOW 3pe», «Pa3BuTHE XKWU3HU B ME3030MCKOM 3pey,
«Pa3BuTHe KU3HU B KailHO30MCKOM 3pe», «COBpeMEHHasi CUCTEMa OPraHUYECKOTro
MHUPAY.

O6opynoBaHue: repOapuy pacCTCHUI Pa3TMIHBIX OTACIOB, KOJUICKIIUA HACEKOMBIX,
BJIAKHBIE MpenapaTbl XWBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMA HWIJIOKOXKHX,
CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uy4esa NTUIl U 3BEPEH, KOJUIEKIIMU OKAMEHEIIOCTEMN,
MOJIE3HBIX UCKOIAEMBIX, MYJISI)KA OPTaHUYECKUX OCTATKOB OPTraHU3MOB.

BupryaneHas ngaGoparopHas pabora «MopaenupoBanue onbiToB Muiniepa—tOpu
M0 H3YYECHUI0 AaOMOTCHHOr0 CHHTE3a OpPraHMYeCKUX COCIUHEHUN B TMEPBUYHOU
atMocdepe».

JlabGoparopHasi pabota «/3yueHue ¥ ONMUCAHHE HCKOIMAEMbIX OCTATKOB APEBHUX
OPraHu3MOB.
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IIpaktuyeckas pabora «l3ydyeHHe OCOOEHHOCTEH CTPOEHHSI pPAaCTEHUU pPa3HBIX
OTIEIIOBY.

IIpaktuyeckas pabora «M3ydueHue OCOOEHHOCTEH CTPOEHHS IO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IlpoucxoxkieHue 4ea0BeKa — AaHTPONOreHe3

Paznenbl 1 3agaun aHTponoorui. MeToAbl aHTPOTOJIOT U H.

CraHOBNE€HME TMPEJCTABICHUI O MPOUCXOKICHUM YeJNOBeKa. Pennruosnsie
BO33peHUsl. COBPEMEHHbBIE HAYYHBIE TEOPUHU.

CxoncTtBo 4enoBeka C JKMBOTHBIMHU. (CHUCTEMAaTHYECKOE TMOJIOKEHHE YEeJIOBEKA.
CBuieTeIbCTBAa CXOJICTBA UEJIOBEKA C YKUBOTHBIMU: CPaBHUTEIBHO-MOP(oIorHiecKue,
aMOpuosiorndeckue, Gu3noIoro-OnoXuMuIeckre, mopejaeHYeckue. OTIUYusl 4eioBeKa
OT XUBOTHBIX. [IpAMOX0OXKIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM MpPU3HAKOB. Pa3Butue
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJILHOW CUCTEMBI.

JIBwkymue cuiabl  (pakTopel) aHTpONoOTreHe3a: OMOJOTHYECKHE, COIUabHBIE.
CooTHoltieHre OMOJIOTMYECKUX U COIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJAMU aHTpoOIoreHe3a. PaHHME yenoBekooOpa3HbIe O00E3bsHBI
(TIPOKOHCYJIBI) U paHHWE TOHTHABI — OOIIME TPEAKU YEIOBEKOOOpa3HBIX 00€3bSIH H
moed. ABCTPAJIONUTEKH — JIBYHOTHE TMpPEAKH JiroAeh. YeloBeK yMeNblid, MepBbIC
W3TOTOBIICHUSA OpYIHM TpyAa. YUenoBeK NpsIMOXOISIIMA W TIEPBBIM  BBIXOJ JIOAECH
3a npenensl Adpuku. YenoBek reiaenb0eprckuii — o0Immii mpeok HeaHAepTaaIbCKOTo
YEJIOBEKA U YEJIOBEKA Pa3yMHOT0. YenoBEK HEaHIepTalbCKUM KaK BUI JIFOAEH XOJIO0IHOTO
KkiuMarta. YenoBek pa3yMHBI COBPEMEHHOIO THUIIA, JEHHCOBCKHUM YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHOMHUKA.

DBOJNIONMSA COBPEMEHHOTO 4YesnoBeka. EcTecTBeHHBIH OTOOp B MOMYNSIUSAX
genoBeka. MyTanMoHHBIA Tporiecc U nojduMmopdusM. TlomynsnuonHbie BONHBI, apend
reHOB, MUTpaIus U «3(QPEeKT OCHOBATEINS» B MOMYJISAIUIX COBPEMEHHOT'O YEIOBEKA.

UYenoseueckne pacel. [lonsitme o pace. bosbmime pacel:  eBponeougHas
(eBpasmiickasi), aBCTpajo-HETpouAHasi (SPKBATOpHANIbHAS), MOHIOJIOMJHAsA (Aa3UATCKO-
aMepukaHckas). Bpemss M myTH pacceleHMs ueloBeKa MO IulaHeTe. EIUHCTBO
yenoBeyeckux pac. Haydnas HecocTosTenbHOCTh pacuszma. [IpucmocoGieHHOCTh
YeJioBeKa K Pa3HbIM YCIIOBHUSIM OKpYXaroliei cpenbl. Biusane reorpaduyeckoit cpes
u apeiida reHoB Ha MOP(OIOTHIO U (PU3NOJIOTHIO YETTOBEKA.

MexauCIUIUIMHAPHBIE METOJbI B (M3UUECKON (OMOIOTHMYECKON) aHTPOIMOJIOTHH.
DOBOJIIOIIMOHHAS AHTPOIOJOTHSI M TMAaJCOAHTPOINOJIOTHS YETOBEYECKUX MOMYJISIUM.
buoconmanbable ucciienoBaHus PUPOABI 4enoBeka. lccnegoBaHWe KO3BOIIOLUA
OMOJIOTUYECKOTO M COIMAIBHOTO B YEJIOBEKE.

JleMoHCTpanuu

[Toptpetsr: Y. lapBun, JI. Jluku, A.4. Poruackuii, M.M. I'epacumos.

Tabmuibl 1 cxembl: «MeToapl aHTpomoJorun», «I'OJOBHOMW MO3r YEIOBEKay,
«YenoBekooOpa3Hbie 00€3biHBDY, «CKENeT 4YeloBeKa U CKEJEeT IIUMIIaH3e»,
«PyauMeHTBl M aTaBU3MBI», «/[BHKyIIME CHJIBI aHTPONOTE€HE3a», «IBOJIOIMOHHOE
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IPEBO YEIOBEKAY», «ABCTPATIONUTEK», «HeIOBEK yMeNbIi», «Hea0BEeK MPAMOXOIAIININY,
«/lenucoBckuil uenosexk» «Heanaepransub», «KpomanboHub», «IIpenku yenoBekay,
«DTaIbl YBOJIIOIMM YEJIOBEKa», «Packl yeIoBeKa.

OO06opynoBaHue: MYJSDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepUaIbHON KYJIbTYpHI
MPEIKOB YEJOBEKa, penpoaykiuuu (¢potorpaduu) KapTUH € MHQPOJIOTHMYECKUMH U
OMONENCKUMH  CIO)KETaMHM  MPOUCXOXKACHUS  4YenoBeka, (ortorpaduu  HAXOJOK
HCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIb YEPEIA YEJIOBEKA U Yepera
IHAMIIAH3€, MOJIEJIb KUCTH YEJIOBEKA M KUCTH IIMMIIAH3€, MOJEIM TOpCa IMPEIKOB
YeJI0BEKa.

JlaGoparopHasi pabota «lM3ydeHue 0coOCHHOCTEH CTPOCHHSI CKejleTa 4YeJIOBEKa,
CBSI3aHHBIX C TIPAMOXO0KICHUEM.

[IpakTryeckas pabota «/3ydeHue 3K0I0rnuecKuX afanTaiui 4eIoBeKa.

Tema 6. Okonorus — Hayka O B3aMMOOTHOLIEHMSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CUCTEM C OKPY:KaKoUIe cpeaou

3apokJieHre W pa3BuTHe dKojoruu B Tpynax A. ['ymbGonpara, K.®. Pynbe,
H.A. CesepuioBa, O. I'ekkeins, A. Tencnu, B.H. Cykauépa. Pazaens 1 3a1a4u 3KOJOTUH.
CBs3b 2KOJIOTUM C APYTUMHU HAYKAMM.

Mertoawsl skonoruu. IlosmeBsie HaOMOACHUS. OKCIEPUMEHTBHI B  IKOJOTHH:
IPUPOIHBIE U TabopaTopHbie. MoeIupoBaHue B 3KOJIOTUU. MOHUTOPUHT OKPY>KaroIIeh
Cpebl: TOKAJTbHBINH, perHOHATBHBIN U TJI00aTbHBIH.

3HaYEHUE PKOJIOTUUECKUX 3HAHUM NI 4esIOBEeKa. DKOJIOTMUYECKOE€ MUPOBO33PEHUE
KaK OCHOBa CBs3€i uenoBedyecTBa ¢ mpupoaor. DOopMHUPOBAHUE HKOJIOTHUYECKOU
KYJBTYPhI U SKOJIOTUYECKON IPaMOTHOCTH HACEJIEHUS.

JlemoHcTpanuu

[Moptpetsi: A. I'ym6onbar, K.®. Pynse, H.A. Ceseprios, 2. I'ekkenb, A. Tencnu,
B.H. Cyxkaués.

Tabmuupl U cxembl: «Pasnenbl skonorum», «Metoasl »komorum», «Cxema
MOHUTOPUHTA OKPY>KAIOIIECH Cpeibl».

JlaGoparopHas pabora «M3ydeHne METOI0B IKOJIOTHUYECCKUX HCCIICTOBAHUIY.

Tema 7. Opranusmbl U cpeaa 00MTAHUSA

Okonoruyeckue (HakTopbl W 3aKOHOMEPHOCTH uX nAeicTBusa. Knaccudukarms
HKOJIOTHYECKUX (AaKTOPOB: abWOTHUYECKHUE, OWOTHYECKHe, aHTpomoreHHele. OOmue
3aKOHOMEPHOCTH  JIEWCTBHUS  dKojorndeckux (aktopoB. I[IpaBuino mMuHHEMYyMa
(K. HImpenrens, 0. JInbux). TosepaHTHOCTh. DBPUOMOHTHBIE M CTCHOOMOHTHBIC
OpraHU3MBlI.

Abuotnueckue (daktopel. CBeT kKak skomorudeckuii (akxrop. JleicTBre pasHbIX
YYaCTKOB COJIHEUHOI'O CIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUUN U
KUBOTHBIX 110 OTHOWIEHUIO K cBeTy. CUTrHalIbHAs pOJib cBeTa. POTONEPUOIU3M.

Temnepatypa kak skojoruueckuii paktop. JlelicTBre TeMnepaTypbl HA OpraHU3MBI.
[ToliknmoTepMHBIE M TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.
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BnaxHocth  kak  9Kkonorumueckud  Qakrop. IlpucnocoOnenuss — pacteHui
K Mojiepkanuio BogHoro Oananca. Kiaccudukanus pacTeHud Mo OTHOIIEHUIO K BOJIE.
[Ipucnoco6yieHus KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXKUMA.

Cpenbl o0OuTaHUsS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3MYIIIHAs, IOYBEHHAs,
[UIyOUMHHAsl OJMIOYBEHHAsI, BHYTpUOpPTaHU3MeHHass. DU3UKO-XUMUYECKUE 0COOEHHOCTH
cpen obuTaHust opraHu3MoB. [IpucnocoOieHnst OpraHu3MoOB K KU3HH B pa3HBIX Cpeaax.

buonornyeckne putmel. BHemHne u BHyTpeHHUE PpUTMBL. CYTOYHBIE M TOJAMYHBIE
putMBl. [IprcnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUN KU3HHU.

Kusznennoie ¢opmbl opraHu3moB. [loHsitue o >xuzHeHHOU (opme. KuzHEHHBIE
(GOpMBI pacTeHWIA: JepeBbs, KYCTApHUKH, KyCTapHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKWU3HEHHBIC (OPMBI JKUBOTHBIX: THAPOOMOHTHI, T'COOMOHTHI,
a’poOroHTEI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnyeckue ¢akrtopel. Buasl OMOTHYECKMX B3aMMOJICHCTBUI: KOHKYPCHITHUS,
XUIIHUYECTBO, cuMOMo3 u ero Gopmbl. [lapasutusMm, koomepamusi, MYyTyalau3M,
KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJaeOHn4YecTBO). Hetpoduueckue B3aumoaeincTBus
(Tornueckue, dopudeckue, (adbpuyeckue). 3HaUYeHHE OMOTHUUECKUX B3aUMOJICUCTBUIN
JUISL CYIIECTBOBAaHUS OPraHW3MOB B cpeae oOutaHus. [IpuHIMI KOHKYPEHTHOTO
UCKITFOUCHUS.

JlemoHcTpanuu

Tabnmuupt u  cxembl:  «Okojoruyeckue (akTopel», «CBETOBOM  CHEKTPY»,
«IKOJIOTUYECKUE TPYMMbl KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TerioKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIe», «Du3nonornueckue aganTaluu
KUBOTHBIX», «Cpeibl 00UTaHus OpraHu3MOBY, «buosoruueckue puTMbly, « Ku3HeHHbIE
GbopMBI  pacTeHHiD», «Ku3neHuble bopMBI  KUBOTHBIX», «JKocucTema
MIMPOKOJIMCTBEHHOTO Jieca», «IJKocucTema XBoitHoro necay, «llemn mnuranusy,
«XunraudectBoy, «Ilapasutuzm», «kKoHkypeHims», «CuMonosy, «KoMMeHcammu3zm.

Oo6opynoBanue: repoapuu paCTeHUI U >KMBOTHBIX, TPUCTIOCOOJIEHHBIX K BIUSHUIO
Pa3IMYHBIX DKOJOTHYECKUX (haKTOPOB, repOapuu CBETOIIOOMBBIX, TCHEIIOOWBHIX U
TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHEIIOOWBBIE W TEHEBBIHOCIUBBIC
KOMHATHBIE pacTeHHs, TepOapuu U KOJUICKIUU TETUIONIOOMBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMYUBBIX pACTEHUMN, 4dYydena TMTUIl W 3Bepei, repOapuu pacTEeHHI,
OTHOCSIIIUXCS K TUTpoduTaM, kcepoduram, Me30(puTaM, KOMHATHBIE PACTCHUS TaHHBIX
TPYMI, KOJJIEKIINH KUBOTHBIX, OOMTAIONINX B Pa3HBIX cpeliax, repdapuu U KOJICKITUU
pacTeHUil W KUBOTHBIX, OOJIAJAIONIMX YepTaMHU TMPUCIIOCOOIEHHOCTH K CE30HHBIM
W3MCHEHHUSM YyCIOBUW JKU3HU, TepOapuul M KOJUICKIIMM PACTCHHA W IKUBOTHBIX
Pa3TUYHBIX JKU3HEHHBIX (POPM, KOJUICKIIMH >KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IUYHBIX
OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopatopHasi pabora «BbIsiBIeHHE MPUCTOCOOTICHUI OPraHU3MOB K BIIHSTHUIO
CBETay.

JlabGopatopHasi paboTa «BbIsiBIeHHE TPUCIOCOOJIICHUI OpPraHu3MOB K BIUSHUIO
TEeMITepaTyphI».

JlabGopatopHasi pabora « AHATOMHUYECKHE OCOOCHHOCTH PACTEHUI M3 Pa3HbIX MECT
OOUTAHUS Y.

27



®denepanpHas padouas nporpamma | buomorus. 10-11 kmaccel (yriayOn€éHHBIH YpOBEHb)

Tema 8. DkoJiorusi BUA0B U NOMYJIS I

DKOJIOTMYECKHE XapaKTepucTuku mnonynsuuu. [lomynsuus kak Ouosiornyeckas
cucteMa. Poiib HEOJHOPOTHOCTH Cpeibl, (PU3HUECKUX OapbepoB M OCOOCHHOCTEU
Ouosioruu BUAOB B (POPMHUPOBAHUHM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIITUN.
OCHOBHBIE MOKA3aTENIN MOMYJALUU: YUCIECHHOCTD, TUIOTHOCTh, BO3pAaCcTHAsA W IMOJIOBas
CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMI POCTA, CMEPTHOCThH, MUTPALIUSL.

DKoJorudeckass CTpykTtypa mnomyssiuuud. OIlleHKa YHUCICHHOCTH MOMYJISIIUAH.
JluHamuka mnomysAnuu U e€ peryisiuus. bUOTMYECKUMM IIOTEHIMal IOMYJIALUH.
MoaenupoBaHue IUHAMUKHA MOOMyJsiiud. KpuBble pOCTa YUCICHHOCTH TMOMYJISIIIUH.
Kpussie BeKUBaHUA. Perysiius 4ucaeHHOCTH NOMYJIALUI: pOJib (haKTOPOB, 3aBUCSIITUX
U HE 3aBHCAIINX OT IJIOTHOCTH. DKOJOrH4YecKue crpareru BuaoB (r- u K-ctparerun).

[Tonsitue 06 3KoM0rUYecKOr HUIIE BUaa. MecrooOutanue. MHOromepHasi MOJENb
skosnorndyeckon HumM Jxk.M. XaruumHcoHa. Pa3Mephl 3KOJIOTMYECKOW HUIIW.
[ToreHimanbHasi U peaiIn30BaHHAs HUILIN.

Bup kak cucrema nonynsanuil. Apeansl BUI0B. BUbl U UX )KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUSI U MUTpAllU >KUBOTHBIX. brojorndyeckue MHBa3UU
qy>KEPOIHBIX BUOB.

JleMoHCTpanuu

[Toptper: x.M. XaTuuHCOH.

Tabmuuet u  cxemMbl:  «OJKOJOTMYECKHME  XApaKTEPUCTUKH  MOMYJSLUNY,
«IIpocTpancTBEHHAs CTPyKTypa MOMYISALUN», «Bo3pacTHble nUpaMUAbl MOMYJIALUN,
«CKOpOCTb 3acesIeHHs] TIOBEPXHOCTU 3E€MJIM PA3IUYHBIMU OpraHu3Mammu», «Mozaenb
skoaorndeckor Humu JIx. M. XatayuHcoHay.

O6opynoBanue: repbapun pacTeHUM, KOJIICKIIUN KUBOTHBIX.

JlaGoparopnas pabora «IIpucrnocobieHnst CEMsSH pacTEHUN K PacCEICHUION.

Tema 9. DkoJs10rus co001MECTB. DKOJIOTHYECKHE CHCTEMBI.

CoobmiecTBa opraHnu3MoB. brorieHo3 1 ero cTpykrypa. CBSI31 MEXy OpraHu3MaMu
B OMOIICHO3E.

OkocucreMa kak OoTkpeiTas cuctema (A.[lx. Tencnu). OyHKUIMOHATBHBIE OJOKU
OpraHU3MOB B JKOCHUCTEME: IPOJYIEHTHI, KOHCYMEHTBI, pEayleHTHhl. Tpodudeckue
ypoBHH. Tpodudeckue 1enu u ceTu. AOGHOTHYECKHE OJIOKH 3KOCUCTEM. [10YBBI U HMITBI
B 9kocucTtemMax. KpyroBopoT BEIIeCTB U MOTOK SHEPTUHM B SKOCUCTEME.

OcHOBHBIE MOKa3aTeld AKOCUCTEeMBbI. buomacca u MpoAYyKIHSA. DKOJOTHUECKHE
MMAPaMHUJIBI YUCE, OMOMACCHI M DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotuixu. Dayxkmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuuHbie u
BTOPUYHBIC CYKIIECCUW W WX MPUUYHUHBL. AHTPONOTCHHBIC BO3JCUCTBUS HA CYKIICCCHUMU.
KnumakcHoe cooOiiecTBo. bruopasHooOpasue u mojaHoTa KpyroBopoTa BEIIECTB — OCHOBA
YCTOWYHMBOCTH COOOIIECTB.

[Ipuponnbie 3KOCUCTEMBL. JDKocucmemvl 03€p U peKk. IDKocucmemvl Mopeu U
OKeanos. IKkocucmemvl MyHOp, 1eco8, cmeneti, NyCmbvlHb.
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AHTpPONIOTEHHBIE YKOCUCTEMBI. Arpodkocucrema. ArpoueHos. Paszmuums mexny
AHTPONOT€HHBIMU U MIPUPOJHBIMH 3KOCHUCTEMAMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢iiopa u
¢ayna. CuHaHTponm3zauus TOpoJckod ¢ayHbl. buonorndeckoe M X03iHCTBEHHOE
3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX  B3aUMOJACHCTBUII ~ OpPraHU3MOB
B 3KOCHUCTEMaX. Poib Kackaornozo 3ghghekma u u008-20upuKamopos (Kuoueswvlx 61U008)
6 @ynxyuonuposanuu sxkocucmem. IlepeHOC SHEPTUM U BELIECTB MEXKAY CMEXKHBIMU
HKOCUCTEMAMU. YCTOMYMBOCTh OPraHU3MOB, MONYJSALMA U HKOCUCTEM B YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/CHCTBUM.

Mexanusmol 6030elicmeus 3az2psA3HEHUll PA3HBLIX MUNO8 HA CYOOP2aAHUZMEHHOM,
OpP2aHUZMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOB8bI IKOIOSUYECKO20
HOPMUDOBAHUSL  AHMPONO2EHHO20  6030elicmausa.  MeTofonorus  MOHUTOPHHTA
€CTECTBEHHBIX U aHTPOIOT€HHBIX 3KOCUCTEM.

JlemoHcTpanuu

IToptper: A.Jlx. Tencau.

Tabnuuel u cxembl: «CTpyKTypa OMOIIEHO3a», «DKOCUCTEMA ITUPOKOIMCTBEHHOTO
necay, «JKOCHCTeMa XBOWHOro Jeca», «DyHKIUMOHAIbHBIE TPYIIbl OpPraHU3MOB
B 3KocHucTeMe», «KpyroBopoT BeliecTB B 3kocucteme», «llenu nuranus (mactouiiHas,
JIeTpUTHasA)», «IKOJOTHYEecKas TMHUpaMujia 4Yucen», «IKOoJorudyeckas MHUpaMHuaa
ouomMaccel», «JKoJoruyeckas mnupamuja dHepruu», «OOpazoBaHue 00JI0Tay,
«IlepBuuHas cykueccusi», «BoccraHoBiaeHue seca mocie moxkapa», «IKOCUCTEMA
o3epa», «ArpoueHo3», «KpyroBopoT BelIecTB U IMOTOK SHEPTUM B arpoleHo3e»,
«IIpumepsl ypOOIKOCUCTEM.

Oo6opynoBanue: repOapuil pacTEHUM, KOJUICKIIMM HACEKOMBIX, yydyesia MTHIl U
3Bepeid, repOapuu KylIbTYpHBIX U JUKOPACTYIIUX pPACTEHUH, aKBapUyM Kak MOJEIb
HKOCUCTEMBI.

IIpaxmuueckas paboma «V3ydeHue u onucaHue ypooIKOCUCTEMBI».

Jlabopamopnas paboma «V3ydeHue pasHOOOpa3Wsi MEJIKUX TOYBEHHBIX
YICHUCTOHOTUX B Pa3HbIX 3KOCUCTEMAX).

Oxckypcus «IKCKypCcHUsl B TUIIMYHBIN OnoreorieHo3 (B 1yOpaBy, OEpe3HsK, ebHUK,
Ha CYyXOJIOJbHBIN UM IOMMEHHBIN JTYT, 03€p0, 00JIOTO)».

IKcKypcusi « IKCKYpCHUs B arpO3KOCUCTEMY (Ha MOJI€ WU B TEIIMYHOE X035UCTBO)».

Tema 10. buocdepa — rinodanbHas IKocucremMa

buochepa — oOmemnanerapHas oOonouka 3eMiM, TJ€ CYIIECTBYET HIIH
CyIIIeCTBOBaja >XW3Hb. Pa3BuTHe mpeacTaBieHuil o Omocdepe B Tpymax . 3rocca.
VYuenune B.UM. Bepnanckoro o omocdepe. Obmactn O6mochepsr u e€ cocras. JKuBoe
BeIecTBO Onochephl U ero PyHKITHH.

3aKOHOMEPHOCTH cyllecTBoBaHUsS Ouocdepsl. OcobeHHOCTH Ouocdepsl Kak
ro0anpHON 3KocUcTeMbl. J(MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEILIECTB U OMOTr€OXUMHUYECKHE LUKIbI (yriiepoja, a3ora). PUTMHUYHOCTH SIBICHUM
B Onocdepe.
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3oHanbHOCTh OMOchepnl. [lonsitue o 6uome. OCHOBHBIE OMOMBI CYIIHM: TYHIpA,
XBOWHBIC JIECA, CMEIIAHHBIE M IIMPOKOJUCTBEHHBIC JIECA, CTENH, CABAaHHBI, ITYCTHIHH,
TPOMMUYECKUE Jieca, BHICOKOropbs. Kimmar, pacTUTeNbHBIA U KMBOTHBIM MHpP OMOMOB
CyIIIN.

Ctpyktypa ¥ (QYHKIHUS >KUBBIX CHUCTEM, OILICHKAa UX PECYpPCHOTO TMOTEHIMajda W
ounochepHbIX QYHKIHIM.

JleMOoHCcTpanumn

IToptpetsl: B.1. Bepuanckuii, 3. 3rocc.

Tabmumper u cxembl: «l'eochepsr 3emnu», «KpyroBopor azora B NpuUpOaE»,
«Kpyrosopor yriepoga B npupoae», «KpyroBopor kuciopoaa B HpPUPOAE»,
«KpyroBopoT BojibI B Tipupojie», «OcHOBHBIE OUOMBI cymny, «Kiumatudyeckue mosica
3emnm», «Tynapa», «Taitra», «Cwmemannsiii necy, «lIIUpOKOJIMCTBEHHBIH JIECH,
«Crenby, «CaBanHay, «IlyctbiHsa», « Tponnueckuii gecy.

OGopynoBaHue: repobapuu pacCTCHUN pa3HbIX OMOMOB, KOJIJICKIINHU YKUBOTHBIX.

Tema 11. YesnnoBek M OKpYy:KamoIas cpeaa

DKOJIOTMYECKUE KPHU3UCHl U UX NMpUYUHBL. Bo3nelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHHEe BO3YIIHOM cpefibl. OXpaHa Bo3lyXxa. 3arpsi3HeHrne BOAHOU cpeibl. OxpaHa
BOJHBIX pecypcoB. Paspymienue mouBbsl. OXpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIMMaTa.

AHTpPOIIOTeHHOE BO3/IEWCTBHE Ha pPACTUTENbHBIM M >KUBOTHBIM Mup. Oxpana
PACTUTENBHOTO M KUBOTHOTO MUpa. OCHOBHBIEC MPUHIIUIIBI OXpaHbl pupoabl. KpacHbie
kauru. Oco6o oxpansemsie npuponbie Tepputropuu (OOIIT). boranudeckue caabl u
300JIOTHUECKHE MTapKH.

OCHOBHBIE TPHUHIMIBl YCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA U TMPUPOJBI.
PanronanbHOE MPUPOIONOIB30BAHUE W COXpaHEHHWE OMOJIIOTMYECKOro pa3sHOOOpas3us
3emuin. OO1IME 3aKOHOMEPHOCTH TJI00AIBHBIX 9KOJIOTUYECKUX KpU3ucoB. OcoOEeHHOCTH
COBPEMEHHOT'0 KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUS.

Pa3BuTHe METOIOB MOHHMTOpPUHIA PAa3BUTHUS OIMACHBIX TEXHOTE€HHBIX ITPOILIECCOB.
CucmemHvle uccied08anus nepexooa K pecypcocoepezaroujeii U KOHKypeHmocnocooHou
sHepeemuxe.  buonocuueckoe  pasznoobpasue u  obuopecypcvl.  Hayuonanvhuwie
uHgopmayuorHvle cucmemol, obecneuusarowue 00OCMyn K UHGopmMayuu no coCmosHUu0O
omoenvubix 6u008 u sxkocucmem. OCHOBbL 3KOpeadburumayuyu dKocucmem U cnocoobos
O0pvObL ¢ OuONnOBpedscoeHuUAMU. PexoncmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHcTpanuu

Tabmuiel 1 cxembl: «3arps3HEHHE aTMOC(Epb», «3arps3HEHUE THIAPOCHEPH,
«3arpszHenue nouBbly, «llapaukKoBeIil ) dexT», «Ocobo oxpaHsieMble MPUPOTHBIC
TeppUTOpUN», «Moenu ynpaBisieMOro MUPay.

O6opynoBanue: ¢poTorpaduu OXpaHseMbIX paCTCHUHN U )KUBOTHBIX KpacHOW KHUTH
Poccuiickoit @enepannu, KpacHol kHUTH pernoHa.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
11O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUASA

JIMUYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranapiuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS 00YyYaIOIIUMHUCS
porpaMM CpeIHEero OoOIero o0pa3oBaHMs: JUYHOCTHBIC, METAlpPEIMETHbIE U
MpeMETHBIE.

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOCHHUS MPOrPaMMBI IO OHOJOTHH
BBIZICJICHBI CJICAYIOIIME COCTABIISAIONINE. OCO3HAHUE OOYYAONIUMUCS POCCUNUCKOM
IPXKIAHCKON HUJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTU U
CaMOOTIPEICJICHUIO, HAJTUYUE MOTHUBAIIMU K OOyYEeHHIO OMOJIOTHH, IEJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IICHHOCTEH W
UCTOPUUECKUX  TPAaULIUA  pa3BUTHUS  OMOJIOTMYECKOTO  3HAHHUS,  TOTOBHOCTH
U CIIOCOOHOCTh 00YYarOIIMXCSI PYKOBOJICTBOBATHCSI B CBOEH JEATEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMM YCTAHOBKaMH, NPHUCYIIUMHU CHUCTEME OHOJOTHYECKOro 00pa30oBaHMUs,
HaJM4KMe TMPABOCO3HAHUS DKOJOTHYECKON KYJIbTYpbI, CIOCOOHOCTH CTaBUTh LIEIU U
CTPOUTH )KU3HCHHBIC TJIAHBI.

JIMYHOCTHBIC pPE3yJbTaThl OCBOEHHUS MPOrpaMMbl MO OWUOJOTUU JTOCTUTAIOTCS

B €IUHCTBEYYeOHOI U BOCIIUTATEILHOM  JEATEIBHOCTM B  COOTBETCTBUHU
C TPAAULIMOHHBIMU POCCUNCKUMHU COIIMOKYJIbTYPHBIMHU, UCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHATHIMA B OOIIECTBE TNpaBUIaMHU M HOPMaMH
MOBEJIEHUS M CIIOCOOCTBYIOT —TMpOIlecCaM CaMOIIO3HAHMS, CaMOBOCIUTAaHHUS U
CaMOpa3BUTHS, Pa3BUTHUS BHYTPEHHEH MO3UIMU JIUYHOCTU, MATPUOTU3MA U YBAXKCHUS

K 3aKOHY M MPABOMOPSIKY, YETOBEKY TPyAa U CTapIIEMy MOKOJIEHUIO, B3aUMHOTO
yBaXEHUS, OEpPEKHOrO0 OTHOIICHUS K KyJIbTYPHOMY HACICAUI0 U  TPAJUIHUAM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepauuu, Ipupoae U OKPYKaIOIIEH Cpelie.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHS yU4eOHOT0 IIpeaMeTa « BHOOTHs» TOMKHBI
OTpakaTb I'OTOBHOCTb M  CIIOCOOHOCTh  OOyYalOmUXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3WIMEH  JIMYHOCTH, CHCTEMOH  IIEHHOCTHBIX
OpHUCHTAIINH, TO3UTUBHBIX BHYTPEHHHUX YOEKICHHH, COOTBETCTBYIOIIMX TPAIUIIHOHHBIM

IIEHHOCTSIM POCCHUHCKOTO O0O0IIeCTBa, PACITUPEHUE XU3HEHHOTO OMBITA M OMBITA
NEATENIbHOCTU B MPOLECCE pealu3ali OCHOBHBIX HAIPABIICHHI BOCHUTATEIbHOU
NEeATEeNIbHOCTH, B TOM YHUCJIE€ B YaCTH:

1) rpa:kaIaHCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMKM OOYYAIOMIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOI'0O WJIEHA POCCUMCKOI0 0OIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX NpaB M OOS3aHHOCTEH, yBa)K€HHWE 3aKOHa
Y MPABONOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESTEIBHOCTH MPHU CO3JIaHUM Y4eOHBIX
MIPOEKTOB, PEUICHNUH Y4€OHBIX U MO3HABATEIbHBIX 33J1a4, BHIIOJHEHUN OMOJIOTHYECKUX
3KCIIEPUMEHTOB;
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CIIOCOOHOCTh OMPEACNSITh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE YYHUTHIBaTh B CBOMX JCHCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIIOJEH C pasHBIMU YOEXKACHUAMH, KYJIbTYPHBIMH IICHHOCTSIMHU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIIECCE COBMECTHOI'O BBIMOJHEHUS YUEOHBIX,
MO3HABATEIBHBIX U UCCIIEI0BATEIbCKUX 3aJ1a4, YBAKUTEIBHOTO OTHOILIEHUSI K MHEHUIO
OIIOHEHTOB MPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMaHUTapHOU U BOJIOHTEPCKOMN AESATEINBHOCTH;

2) NIaTPUOTHYECKOT 0 BOCTIMTAHUSI:

c(OpPMHPOBAHHOCTh POCCUMCKON Tpa¥AaHCKOM MAEHTUYHOCTH, TaTPUOTHU3MA,
YBOXKEHUS K CBOEMY HApol1y, YyBCTBa OTBETCTBEHHOCTM Iepen Poaunon, ropaoctu
3a CBOM Kpal, cBOO PoauHy, CBOM S3BIK MU KYyJIbTYPY, MPOILIJIOE W HACTOSAILIEE
MHOI'OHALIMOHAJILHOTO Hapoaa Poccun;

LICHHOCTHOE OTHOLICHWE K NIPUPOJHOMY HACIECAUI0O U NAaMATHHUKaM IIPUPOABI,
JNOCTVKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCHUHCKHUX YUYEHBIX B CTAHOBJICHUE M Pa3BUTHE
OMOJOTMY, TTOHUMAaHMs 3HAY€HHUsI OMOJIOTMHM B MO3HAHWU 3aKOHOB MPUPOJbI, B JKU3HU
YeJI0BeKa M COBPEMEHHOI'O OOLIECTBA;

uaelHas yOeXIEHHOCTb, TOTOBHOCTb K CIYyXEHHIO U 3amute OredecTsa,
OTBETCTBEHHOCTH 3a €r0 CYb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
OCO3HaHHeE JTYXOBHBIX HEHHOCTEN POCCUICKOTrO Hapo/a;
c(hopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUCCKOTO ITOBEICHHS;
CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0O W TMPUHUMATh OCO3HAHHBIE PpEIICHMUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHHWE JIMYHOTO BKJaJa B IOCTPOCHHE YCTOWYMBOTO  OYAYIIEro;
OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENSIM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS IEHHOCTEW CEMEWHOM >KU3HU B COOTBETCTBHUM C TPATULUAMHU

Hapo10B Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHUS :

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIOYas OCTETHKY OBbITAa, HAy4YHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHMIA,

MOHMMAaHHE 3MOIMOHAIBLHOTO BO3JEHCTBUS JKHBOM MPHUPOABI M €€ LEHHOCTH;

TOTOBHOCTH K CAMOBBIPA)KCHHIO B Pa3HBIX BUJaX HCKYCCTBA, CTPEMIIEHHE MIPOSIBIIATh
Ka4eCTBa TBOPUYCCKOM JTUUHOCTH,

5) ¢pu3zuveckoro BocnuTaHusi, OpMUPOBAHNS KYJIbTYPhI 310POBbA 1
IMOIMOHAIBLHOI0 0JIATOMOJIYy M

MMOHUMAaHUE W pean3arus 3I0pOBOr0 W Oe30macHOro oopasa KH3HU (370pPOBOE
MATaHUE, COOJIFOJCHNE THTHMCHHYCCKUX IPABHII U HOPM, COQITAaHCHPOBAHHBIM PEKUM
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3aHATHM U OTIbIXa, peryisipHas (u3nuecKas akTUBHOCTb), O€pEXHOI0, OTBETCTBEHHOIO
U KOMIIETEHTHOI'O OTHOIIEHHS K COOCTBEHHOMY (U3UYECKOMY M THCUXUYECKOMY
3JI0POBBIO;

MOHUMaHUE LEHHOCTH MpaBWJI MHAUBUAYAIBHOTO U KOJUIEKTUBHOIO O€30MacHOI0
MOBEACHUS B CUTYaLMSIX, YIPOKAIOUIUX 3/I0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHHME TMOCIEACTBUH W HEOPUSITHS BPEAHBIX MPUBBIYEK (YNOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KypeHUs);

6) TPYA0BOr0 BOCTIMTAHMS:

TOTOBHOCTB K TPYJ1y, OCO3HaHHE IICHHOCTH MacTepPCTBa, TPYAOII00HE;

TOTOBHOCTh K AaKTUBHOM JEATCIIBHOCTH TEXHOJOTHYECKOW U  COIHATbHOMN
HAMpaBJICHHOCTH, CIOCOOHOCTh HWHHUIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSATEIBHO
BBITTOJIHATD TAKYIO JCSATCIbHOCTD;

HHTEpEC K pasiudHbiM chepam MpoPecCHOHATBHON JEATCIbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BHIOOP Oyayliel MpodeccHu M peaaru30BbIBATH COOCTBEHHBIC
’KU3HCHHBIC TUTAHBI,

TOTOBHOCTbH M CITIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BaHUIO HA MPOTKCHUH
BCEM JKU3HU;

7) KOJIOrHYEeCKOr0 BOCIIUTAHMS :

AKOJIOTUYECKH IIeJIECOO0pa3HOe OTHOIIGHHE K TPHUPOJE KaK HCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIleCTBOBaHUS;

MOBBIIICHUE  YPOBHS  DKOJOTHYECKOM  KYJbTYphl: TNPHOOpPETEHHE  OIbITa
IJJAHUPOBAHUS TMOCTYIKOB M OIIEHKHM MX BO3MOXKHBIX IMOCJIEACTBUN JJIsl OKpYKarolei
Cpelbl;

OCO3HAHHUE TJI00ATBHOTO XapaKTepa IKOJIOTHUSCKUX MTPOOJIeM 1 IMyTeH UX PEIICHUS;

CIOCOOHOCTH MCIO0JIB30BaTh MPHOOpETaeMble NMPY U3yUYCHUH OMOJIOTHH 3HAHUS U
YMEHUS TMPU PEIICHUU MPOOJIeM, CBA3aHHBIX C PAIlMOHAIBHBIM MPHUPOIONOIb30BaHUEM
(coOmroieHrie TIpaBUJI TOBEJACHUS B MPUPOJAC, HAIPABIECHHBIX Ha COXpaHCHHUE
PaBHOBECHS B SKOCHCTEMaXx, OXpaHy BHJIOB, YKOCUCTEM, Ouochepsl);

AKTUBHOEC HEIPUITHE JCHUCTBHUM, MPUHOCAIIUX BPEI OKPYXKAIOMIEH ITPUPOTHON
cpelne, yMEHHE TMPOTHO3UPOBATH HEOJIATONMPHUATHBIC DSKOJIOTHYECKHE MOCIEICTBUS
NPEeANTPUHUMAEMBIX JIEMCTBUNA U TIPEIOTBPAIATh UX;

HaJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJIEHUS, JKOJIOTHUYECKOW KYJIbTYPHI,
OMbITa ACATEIBHOCTH JKOJOTMYECKOW HAMPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMM B TI0O3HABaTEIbHONW, KOMMYHMKATUBHON M COIIMAJIBHOM TMPaKTUKE, TOTOBHOCTH K
YY4aCTUIO B MPAKTUYECKON JIEATEILHOCTH IKOJOTMYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKW U OOIIECTBEHHOW MPaKTHUKHW, OCHOBAHHOTO HAa JHUAJIOTe KYJIbTYD,
CIOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;
COBEpPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYJNBTYpbl KakK CpelCTBa
B3aUMOJICUCTBUS MEXKTY JIFOJIbMU U MTO3HAHUS MUPA;
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MOHUMAaHUE crien(PUKU OMOJIOTUH KaK HAyKH, OCO3HAHUs €€ poju B OPMUPOBAHUU
pPalMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM  LEJIOCTHOTO  MpPEACTaBICHUS
00 OKpY’KarollleM MUpE KaK O €IUHCTBE MPUPOJbI, YEIOBEKa U OOLIECTBA, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH U pEeUIeHUH TMpoOJeM COXpaHEHHsS MPUPOJHOTO
paBHOBECHS;

yOeXKIAEHHOCTh B 3HAYMMOCTH OHOJIOTUM [JIsl COBPEMEHHON IMBUJIM3ALUU:
o0OecrieyeHusi HOBOTO YPOBHS pPa3BUTHS MEIMILMHBI, CO3[JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTU, CIIOCOOHBIX pelIaTh PeCypcHbIE MPOOJEMbl Pa3BUTHS YEJIOBEYECTBA,
noMcKa IMyTed BbIXOJAa M3 TJI00aJbHBIX JKOJOTMYECKUX MpoljeM u olecreyeHus
nepexojia K yCTOWYMBOMY DPAa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAHUIO MPHUPOJAHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHJIaPTOB >KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUHU OMOJOTMYECKUX 3HAHUM B IEJISIX MOBBIIICHUS
oOmel KyJbTypbl, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, KakK COCTaBHOM YacTu
(GYHKIIMOHAIBHOW T'PaMOTHOCTH  OOydawmuxcs, (OopMUpyeMON TMpU HU3YYECHUU
OouoJjoruu;

NOHMMAaHWE CYIIHOCTH METOJOB TII03HAHMS, HCIOJNb3YEeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJTyYaeMble 3HAHUS JJIsl aHalu3a U O0BSICHEHUS
SBJICHUN OKPYXKAIOLIEro MUpa U IMPOUCXOASIIMX B HEM HM3MEHEHUH, YMEHHUE JenaTh
00OCHOBaHHbIE 3aK/IIOYEHHUS HAa OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIUXCS JaHHbBIX
C LIEJIBIO NIOJTyYEHUS! JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCIOIb30BATh OMOJIOTMYECKHUE 3HAHUS AJIs PELICHMUS
npo0JieM B peajibHbIX JKU3HEHHBIX CUTYaLUsX;

OCO3HAHUE IIEHHOCTM HAyYHOM JAESITENbHOCTH, TOTOBHOCTb OCYILIECTBIIATH
INPOEKTHYIO U UCCIIE0BATENBCKYIO JEATENIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO M caMO00pa30BaHUIO,
K aKTUBHOMY MOJYYEHHUIO HOBBIX 3HAaHUH MO OMOJIOIMH B COOTBETCTBUM C )KM3HEHHBIMU
OTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yibTaThl OCBOEHUS YyueOHoro mpenmera «buomorusy»
BKJIFOYAIOT: 3HAUYMMble g (QOPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE TMOHSATHSA, OTPAXKAIOUIUe
[IEJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEU(UKY METOIOB MTO3HAHUS, UCIIOJIb3yEMBIX
B €CTECTBEHHBIX HayKaXxX (BEILECTBO, YHEPTHUsl, SIBIICHUE, MPOLECC, CUCTEMA, HAyYHbIN
dakT, NPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HWCCICJOBaHHE,
HaOJIOICHNE, N3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCATbHBIC YUEeOHBIC IEHCTBHS

(mo3HaBaTENBHBIC, KOMMYHHKATHBHBIE, pEryJISTHBHEIC), o0ecTieunBaIOIINe
dbopmupoBanue (GYHKIIMOHATILHOM TI'PaMOTHOCTH M COIHMAJIBHOW KOMIICTCHIIUH
00yYaroIINXCS; CIIOCOOHOCTH 00y4Jarommxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUTUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHMS W YyHUBEpPCAIbHBIE Y4UeOHBIC
JEVCTBUS B ITIO3HABATEIILHOW M COIIMAIbHOW MPAKTHKE.
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B pesynbraTe u3ydyeHuss OMOJOrMM HAa YpPOBHE CPEAHETO OO0IIero oOpa3oBaHUS
y oOyuatomerocsi 0yayT chopMUpOBaHBI MO3HABATEIbHBIE YHHBEpCAJIbHbBIE yueOHbIC
JEUCTBUSI, KOMMYHUKATUBHBIC YHUBEpCAIbHBIC YYEOHBIC NEWCTBUS, PETYyIsSATHBHBIC
YHUBEPCAIbHBIC YICOHBIC ICHCTBYS, COBMECTHAS JCATEIHHOCTD.

ITo3naBaTeabHBIE YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH
ba3oBble Jlornyeckue JeucTBuA:

CaMOCTOSITEILHO (POPMYIUPOBATh U AKTYaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIH30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI TIOTUYECKOTO MBIIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUS, Kilaccudukamnuu, 0000IIeHNs ), paCKPbIBATh CMBICT OMOJIOTUUECKUX
NOHATUN (BBIACIATh MX XapaKTEpPHbIC TMPU3HAKHU, yCTAaHABIUBATHL CBSI3U C JPYTUMH
MOHSITUSIMH )

OTIPENICIIATD MECJIN JICSITEIIPHOCTH, 33/1aBasi MapaMeTPhbl U KPUTEPUU UX JTOCTHXKCHHUS,
COOTHOCHUTD PE3YyJIbTAThI ICSITSIBHOCTH C TIOCTABICHHBIMU LIEJISIMU;

UCITIOJIH30BaTh OUOJIOTUUECKUE TTOHATHUS JJIs1 OOBICHEHUS (DAKTOB U SIBJICHUMN KUBOU
IPUPO/IBI;

CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTUBOpPEYMS B PpPAaCCMAaTPUBAEMBIX  SIBIICHUSX,
(bopMyIHpPOBaTH BHIBOJBI U 3aKITIOUCHUS;

NPUMEHSITh CXEMHO-MOJIEJIbHBIE CPEJCTBA MJis TPEJCTaBICHUS CYIIECTBEHHBIX
CBsI3€il U OTHOUIECHUHN B M3y4aeMbIX OMOJIOTHYECKHX 00BEKTaX, a TAKKe MPOTUBOPEUHIA
Pa3HOTO POJIa, BBISIBICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3zpabaTbiBaTh IIJIaH pEIIEHUS MTPOoOJeMbI € Yy4ETOM aHalh3a HMMEIOUIUXCS
MaTEpHUAIbHBIX U HEMaTEePUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESITEILHOCTh, OIICHUBATH COOTBETCTBHE PE3YJHTATOB
IEJISIM, OLICHUBATH PUCKH MOCIIEACTBUHN JACSITEIbHOCTH;

KOOPJMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBHUSAX pEaIbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATH KPEATUBHOE MBIIIJIEHUE MIPU PEIIEHUU KU3HEHHBIX TPOOJIEM.

ba3oBble ucciiegoBare1bCKHe 1eHCTBUA !

BIIAJICTh HAaBBIKAMU YYEOHO-UCCIIENOBATEILCKOW M TPOEKTHON JESATEIBHOCTH,
HABBIKaMHM Pa3peiieHus MpooieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOATEITLHOMY
MOMCKY METOJOB PEUICHUs MPAKTUYECKUX 3aJ]ay, MPUMEHEHUIO Pa3IUYHBbIX METOIO0B
MMO3HAHMUS;

WCIIOJIb30BaTh Pa3IUYHbIE BU/bI AESITEILHOCTH MO OJYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETANNU, TPEOOPA30BAHUIO U TPUMEHEHHUIO B yUEOHBIX CUTYAIUSIX, B TOM YHCIIC
MIPY CO3/IaHUH YYEOHBIX U COIMATBHBIX TIPOCKTOB;

dbopMupoBaTh HAy4YHBIM THUI MBIIUICHHS, BIAJETh HAYYHOU TEPMUHOJIOTUEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTH U GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BATEIIbHOU JEeATEIbHOCTH
Y KU3HEHHBIX CUTYalIUSIX;
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BBISIBIISITH IPUYNHHO-CIICJICTBEHHBIC CBSA3U W aKTyaJTU3UpPOBATh 3a/1a9y, BEIIBUTAThH
TUTOTE3y e€ pernieHus, HaXOIUTh apTYMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIICHHUS;

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJE PEIICHUS 3aJa4d Pe3ybTaThl, KPUTUUECKU
OIICHMBATh UX JOCTOBEPHOCThH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIEHKY HOBBIM CHUTYyalldsM, OIICHUBATh MPUOOPETEHHBIN  OTIBIT;

OCYIIIECTBIIATH IIEICHAIIPABICHHBIH MMOUCK MEPEHOCa CPEICTB M CIIOCOOOB IEHCTBUS
B PO ECCUOHATILHYIO CPEY;

yMETh TIEPECHOCHTHh 3HAHUS B IIO3HABATEIBHYIO U MPAKTHYCCKYIO OO0JacTH
KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS W3 Pa3HBIX MIPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC UJICH, TIPE/IJIaraTh OPUTHHAIBHBIC TTOIXO/IBI M PEIICHHMS, CTABUTH
poOJIEMBI U 33J1a4H, JOMYCKAIONIUE aTbTCPHATHBHBIC PEIIICHUS.

Pab6ora ¢ nnpopmanmeii:

OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHMKAX HWHOOpMaIuu (TEKCTe ydeOHOTO
0COOUSI, HAYYHO-TIONYJIIPHOM TUTEpaType, OMOJOTHICCKUX CIOBAPSIX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3axX JaHHBIX, B VHTepHETE), aHAIM3UPOBAaTh HH(POPMAIIHIO
pa3IMYHBIX BUIOB U (OPM TIPECTABICHHUS, KPUTHUECKU OIICHUBATH €€ JOCTOBEPHOCTh 1
HETIPOTHBOPEUYHUBOCTH;

(GopMyTUPOBATH 3aMPOCH] U MIPUMEHSTH Pa3IUYHBIC METOIBI IPU MTOMCKE U 0TOOpE
Ononormueckoi mHpopMaIy, HeOOXOTUMOM JIJIS BBITOJIHEHUST YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCIONB30BaHUS  MHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPYy AKTHBHOTO HWCIIOJIB30BAHUS Pa3TMYHBIX
TIOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO BEIOMPATh ONTUMAIBHYIO (OPMY MpEICTaBICHHUS OMOJIOTHYECKOM
uHopManuu (cXeMbl, rpadyKH, JUArPaMMbI, TaOJIUIIBI, PUCYHKH U JPYToe);

UCTIOJIh30BaTh HAYYHBIHN S3BIK B KAYECTBE CPEJICTBA MPU paboTe ¢ OMOJIOTUIECKOU
uHpopMaImeil: TPUMEHITh XUMHYECKHe, (PU3NYECKUe W MaTEeMaTHYECKHUE 3HAKU U
CUMBOJIBI, GOpMYITBl, a00peBUaTypy, HOMEHKIATYPY, UCIIOJIH30BATh U MPE0oOPa30BHIBATD
3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BIAJICTh HaBBIKAMM PACIIO3HABAHUS W 3aIIUTHl WH(MOpMAIU, WHOOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

KoMmMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE MeiiCTBUSA

Oo0wenne:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX cdepax KU3HU, aKTUBHO Y4aCTBOBATh
B JMajore WM JUCKYCCHH IO CYIIECTBY OOCY)KIaeMOil Tembl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CY)KICHHS OTHOCHTCIIBHO BBINOJHEHHUS IMpEIaracMoi 3a1aum,
YYHMTBIBATh MHTEPECHI U COIJIACOBAHHOCTH IO3UIUMH IPYTrUX YYaCTHHUKOB JUajora Hid
JTUCKYCCHH);
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pacno3HaBaTh HeBepOalbHblE CpeacTBa  OOILIEHHUSA, [OHMMAaTh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3ZHMKHOBEHUS KOH(JIMKTHBIX CUTYyallMd, YMETb
CMSAT4aTh KOH(QJIUKTHI U BECTH MEPETOBOPHI;

BJIAJETh pPa3IM4YHBIMU CHOCOOaMU OOIIEHHS W B3aUMOJICHCTBUS, IOHHUMATH
HaMEpEHUs JPYTuX JI0Jed, MPOSBIATh YBAXKUTEIHHOE OTHOIIEHHE K COOECEIHUKY U
B KOPPEKTHOU popme (HopMyIUpOBaATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHMSI C UCTIOJIb30BAHUEM A3BIKOBBIX
CPEICTB.

CoBMecTHAA 1eITEJIHLHOCTD:

IIOHUMATh U UCITIOJIB30BATh HpeI/IMy'IJ_IeCTBa KOM&HI[HOI?I nu HHI[HBHHyaHBHOfI pa6OTBI
HpI/I peH_IeHI/II/I 6HOHOFH‘ICCKOﬁ HpO6JI€MBI, O6OCHOBBIBaTB HCO6XOI[I/IMOCTB HpI/IMeHeHI/ISI
rpynnoBsiX (OpM B3aUMOACHCTBUS NP PEIIeHUH Y4eOHOHU 3a/1auu;

BBI6I/IpaTB TeMaTI/IKy 1 METOAbI COBMECTHBIX )ICI>JICTBI/II>JI C y‘léTOM O6IIII/IX I/IHTGPGCOB
U BO3MOXKHOCTEH KaXXI0Io 4JICHAa KOJIJICKTHBA,

HpI/IHI/IMaTL oejin COBMCCTHOfI ACATCIIBHOCTH, OpFaHI/I?)OBI)IBaTL nu KOOp)II/IHI/IpOBaTB
ﬂeﬁCTBHH o eé JOCTHUKCHUIKO: COCTABJIATH IIJIaH ﬂeﬁCTBHﬁ, paCHpC)IGJ'ISITB pOJII/I C yqéTOM
MHGHI/Iﬁ y‘laCTHI/IKOB, 06cy>1<11aTL pe3yJ'IBTaTBI COBMGCTHOﬁ pa6OTBI;

OOCHUBATH KAaUCCTBO CBOCTO BKJIAaAa W KaAXKXIAOTO YYAaCTHHKA KOMAH/BI B O6H.IPII>1
pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

nmpeajiaraTb HOBEIC IMPOCKTHI, OLICHUBATDH nacun C Julee37000%05! HOBH3HBI,
OPUTMHAJIBHOCTH, Hp&KTH‘-I@CKOﬁ 3HAYUMOCTH,

OCYIICCTBIIATH MMO3UTUBHOC CTPATCIUYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTyallUAX,
HpOHBHHTB TBOp‘-IGCTBO n B006pa)K€HI/I€, 6I)ITI) MHHUIOHWNATHBHBIM.

PeryasiTuBHble YHHBepPCcAJbHbIe y4eOHbIE HeiiCTBUSA

Camoopranusanus:

UCITOJIH30BaTh OMOJOTUYECKUE 3HAHUS JIJIS BBIABICHHUS TPOOJIEM M UX pEHICHUS
B KU3HCHHBIX U YUYCOHBIX CUTYAIHSIX;

BBIOMpATh HA OCHOBE OMOJOTHYECKUX 3HAHUU II€JIEBBIE U CMBICIOBBIC YCTAaHOBKH
B CBOUX JICMCTBUSAX M ITOCTYIKAX I10 OTHOUIEHUIO K )KMBOW IIPUPOJIE, CBOEMY 310POBBIO
Y 30POBBIO OKPYKAOIIUX;

CaMOCTOSITEIbHO  OCYUIECTBJISITh  IO3HABATEIIBHYI) JEATEIBHOCTh, BBISBISTD
mpoOJemMbl, CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIC 3a/ladyd B 00pa30BaTEIbHOMN
NESITEIbHOCTH U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTABJATh IUIaH PEUIEHUS MNPOOJEeMbl C YYETOM HMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAITOYTCHUI;

JaBaTh OIEHKY HOBBIM CHUTYAITUsIM;

pacmupsITh paMKH y4eOHOTO IIpeMeTa Ha OCHOBE JTUYHBIX MPEATTOYTECHUM;

JienaTh OCO3HAHHBIM BBIOOP, apryMeHTHpOBaTh €ro, OpaTb OTBETCTBEHHOCTH
3a PELIEHNUE;
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OLICHMBATh NPUOOPETEHHBIH OIBIT;

CocoO0CTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHUIO IIUPOKON 3pyIHUIIMH B Pa3HBIX
0o0JacTAX 3HAHWM, IMOCTOSIHHO MOBBIIMIATh CBOM OOpa30BaTENbHBIA U KyJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalusIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YIbTATOB LIEJISIM;

BJIAJIeTh HABBIKAMHU IO3HABATEIBHON pe(IeKCMU KaK OCO3HAHUS COBEPILIAEMbIX
JNEUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAaHUMU, UCIOIB30BAThH
npuémbl pedIeKCUu JUIsl OLIEHKH CUTYallMd, BIOOpA BEPHOTO PEIICHMUS;

YMETh OLIECHUBATh PUCKHU M CBOEBPEMEHHO NPUHUMATh PEIICHUS M0 UX CHUXKEHUIO;

NPUHUMATh MOTHUBBI U a@pTYMEHTHI IPYTUX [IPU AHAJIN3E PE3YIbTaTOB JAEATEIbHOCTH;

IlpunsiTHe Cebs U APYrUx:
IpUHUMAThH ce0sl, MIOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MIPU aHAJIU3E PE3YJIbTATOB JICSITEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKU;
pPa3BUBATh CIOCOOHOCTh MIOHUMATh MUP C TIO3UIIUU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbBIE PE3yNbTATHI OCBOCHUSI COAEPKaHMs yueOHOro npeamera «buonorus»
Ha yriyOJI€HHOM ypOBHE OpPHUEHTHPOBaHBI Ha oOecreyeHue MPOPUIHLHOTO 00y4YeHUs
oOydaromuxcs Ouonoruu. OHM BKIIIOYAIOT: crienuduueckue st OMOJOTUN HAy4YHbBIC
3HaHMS, YMEHHS U CHOCOOBl JCHCTBUH MO OCBOCHUIO, WHTEPHpPETALUA U
npeoOpa3oBaHUIO0 3HAHUN, BUABI JIEATEILHOCTH MO TMOJYYCHHUIO HOBBIX 3HAHMN W HX
NPUMEHEHHUIO B PA3JIMYHBIX yYEOHBIX, a TAKKE€ B PEAbHBIX >KU3HEHHBIX CHUTYaIUsX.
[IpeameTHbIE pe3yabTaThl IPEACTABICHBI IO FO1aM U3YUYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueObHoro npeameta «buonorus» B 10 kiaacce
JOJIKHBI OTPAXaTh:

c(hOpMHUPOBAHHOCTh 3HAHWA O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHUU ECTECTBEHHO-HAYYHON KAPTHUHBI MUpa, B MO3HAHUM 3aKOHOB
OpPUPOABl W PEIICHHH MPOOJIEM pPAIMOHAIBHOTO MPHUPOAOIOIL30BAHUA, O BKIIAJE
POCCHIICKUX U 3apyOC)KHBIX YUEHBIX B pa3BUTHE OMOJIOTHY;

BIIQJICHUE  CUCTEMOM  OHOJIOTMYECKMX  3HAHWUM,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIaraoIine OMOJIOrHYeCKHe TEPMUHBI U TOHATUSA (KM3Hb, KIIETKA, OPTaHU3M,
MeTa00IM3M, TOMEOCTa3, CaMOPEryJsIilus, CAMOBOCIPOU3BECHUE, HACIEICTBEHHOCTD,
M3MEHYUBOCTh, POCT W pa3BUTUE), OHOJOrMYECKHE TeOopuu (KJIETOYHAasi TEopus
T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMOCOMHasi TE€OpHsI HACIEICTBEHHOCTH
T. Moprana), yuenus (H.W. BaBunoBa — o 1mieHTpax MHOroo0pa3usi U MPOUCXOKICHUS
KyJbTYPHBIX PAaCTeHHI1), 3aKOHbI (€IMHOOOpa3usi MOTOMKOB IEPBOTO IMOKOJICHHUS,
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paclieIuIeHus, YUCTOTBI TaMET, HE3aBUCUMOro HacienoBanus [. Mengens,
TOMOJIOTMYECKUX PSAJIOB B HacliecTBeHHOM n3MenunBocty H.W. BaBuiiosa), mpuHITUTIBI
(KOMIIJIEMEHTApPHOCTH);

BJIaJICHUE OCHOBHBIMM  METOJAaMHM HAYYHOTO  TIO3HAHUS, UCIOJIB3YEMBbIX
B OHOJOTUYECKUX HCCIIEJAOBAHUSAX IKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHUE BBIICISTh CYIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT H
AYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHUCJE OaKTepui,
rpu0OOB, pacTEHU, *XUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB W CHUCTEM OPraHoOB
pacTeHUi, >KUBOTHBIX, YEJIOBEKa, IMPOIECCOB KUZHEACATEILHOCTH, MPOTEKAIOIIUX
B OpraHu3Max pacTeHHUH, )KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKUX MPOIECCOB: 0OMeHa
BeulecTB (MeTabonau3M), MNpEeBpalIEHUS DSHEPruH, OpOXKEeHHs, aBTOTPOPHOro U
reTepoTpoHOro TUIOB NUTaHUS, (OTOCHHTE3a M XEMOCHUHTE3a, MUTO3a, Meilo3a,
raMmeTroreHesa, ASMOpUOreHe3a, MMOCTAIMOPUOHANIBHOTO  PAa3BUTHS, Pa3MHOXKCHMUS,
WHJUBUIYaJbHOTO Ppa3BUTHS OpraHu3Ma (OHTOTE€HE3a), B3aMMOJICCTBUS TEHOB,
reTepo3uca, HCKyCCTBEHHOT0 0TOOpa;

YMEHUE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpraHOMJaMU KJIETKH U HUX
GYHKIMSAMU, CTPOCHUEM KJIETOK Pa3HBIX TKaHEeHW W WX (PYHKIUAMH, MEXTY OpraHaMH U
CUCTEMaMHU OPTraHOB y PACTCHHH, KUBOTHBIX U YENOBEKA U UX (PYHKIUSIMHU, MEXKIY
CHUCTEMaMHU OPraHOB M HMX (QYHKIUAMH, MEXIY 3TalaMd OOMEHa BEIIEeCTB, dTanmamMu
KJIETOYHOTO IMKJIA M >KU3HEHHBIX IIMKIOB OPraHU3MOB, 3TanmamMu 3MOPHOHAIBHOTO
pa3BUTHSI, TEHOTUIIOM U PeHOTUIIOM, (EHOTHIIOM U (pakTOpaMu cpeibl OOUTaHMUS;

YMEHUE BBIABIATh OTJIMYHUTENIbHBIE IPU3HAKK >KUBBIX CHCTEM, B TOM YHCIIE
pPACTEHHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCIOJb30BATh  COOTBETCTBYIOLIME  apPryMEHTH, OHOJOTUYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY JJIS JOKa3aTellbcTBA POJCTBA OPraHU3MOB pa3HbIX
CUCTEMATHYECKUX TPYIIIL;

yMEHHE periaTh OMOJIOTHUECKUE 3a/1a4H, BBISBIISTh MPUYUHHO-CIICJICTBEHHBIE CBSI3U
MEXIYy MCCIEyeMbIMU OMOJIOTHYECKUMHU MPOIECCAMU U SIBICHUSIMU, JIeTIaTh BHIBOJBI U
MIPOTHO3bl HA OCHOBAHHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBINOIHATH TA0OPATOPHBIE U MPAKTUYECKUE paOOThI, COOIIOAThH MPaBHIa
pu pabote ¢ y4eOHbIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUTaTh TUIOTE3bI, IPOBEPSITh UX IKCIEPUMEHTAIBHBIMU CPEJICTBAMM,
dbopMynHpys 1eNb WCCIEeIOBAHUS, AaHAIM3UPOBATh TMOJYyUYCHHBIE PE3yNbTaThl U JENaTh
BBIBO/IbI;

YMEHHE Yy4YacTBOBaTh B Y4eOHO-HCCIIENOBATEIbCKONH paboTe 1o Ouosoruw,
AKOJIOTUH U MEJUIIMHE, IPOBOJUMOM Ha 0a3€ MIKOJIbHBIX HAYUYHbBIX OOIIECTB, U MMyOJIUYHO
MPEICTABIATH MOJTYyYEHHBIE Pe3yIbTaThl HA YICHHUECKUX KOH(DEPEHIINAX;

YMEHHUE OIEHHUBATh ITUYECKHUE ACIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B 00JacTh
OMoJIOorMM W MEIULMHBI  (KJIOHMPOBAHUE, HCKYCCTBEHHOE  OIUIOJIOTBOPEHHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMAa U CO3JJaHUE TPAHCTEHHBIX OPTaHU3MOB);
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YMEHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyayuied mnpodeccuoHanbHOM
NEATeIbHOCTH B 0O0JacTh OWOJOTHUU, MEAUIMHBI, OHOTEXHOJOTHH, BETEpPUHAPUH,
CENIbCKOT0 XO3SMCTBA, MHILEBOM MPOMBIIIJIEHHOCTH, YIIYOIsTh MO3HABATEIbHbBIN
MHTEpEC, HANpaBIEHHBII HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIONIEH mpodeccuu U
NpOJOJDKEHUE  OHMOJIOTMYECKOro  0Opa3oBaHMsl B OpraHU3alMsIX  CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpenmeTHbIE pe3ysIbTaThl OCBOECHUS yueOHOro npeamera «buonorus» B 11 kiaacce
JOJ>KHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJOTUHM B CUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA,
B MO3HAHWM 3aKOHOB MPHUPOJBI U PEIICHUU KOJIOTHYECKUX MPOOJIeM ueIoBeUYeCTBa, a
TaK)K€ B PELICHUH BOMPOCOB PAIMOHAIBLHOTO MIPUPOJIONOIB30BaHUSs, U B (HOPMUPOBAHUU
IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIaJe POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKHUX 3HAHMUM, KOTOpas BKJIIOYACT
OTpeieSIeHHs] ¥ TIOHUMaHUE CYIIHOCTH OCHOBOIOJIATAIOIMINX OUOJIOTHYECKUX TEPMUHOB
U TOHATUM (BUI, dKocHcTeMma, Ouocdepa), OMOTOTHUECKHE TEOPUU (IBOJIIOIMOHHAS
teopust U. [lapBuHa, cuHTeTHueckas Teopus 3Boironuun), ydeHus (A.H. Cesepirosa —
0 MyTIX W HampaBieHusx sBonwonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbI
(remetnueckoro paBHoBecus Jx. Xapaum u B. BaitHOepra, 3apojapliiieBoro cxojcTBa
K.M. bapa), npaBmwia (Mmuaumyma FO. JIuOuxa, 3KOJIOTHYECKOW MUPaMHUIBI SHEPTHUH),
runoTesbl (runorte3a «mupa PHK» V. I'mnbepra);

yYMEHUE BJIaJIETh OCHOBHBIMU METOJAMHU HAay4YHOTO IO3HAHMWS, HCIOJb3yEeMbIMU
B OHMOJOTHYECKUX MCCIIECIOBAHUAX KHUBBIX OOBEKTOB M OJKOCHCTEM (OMHUCAHUE,
u3MepeHue, HaOmoJeHne, OSKCIEPUMEHT), CIoco0aMu BBIABICHHS W OILICHKH
AHTPOIIOIrE€HHBIX U3MEHEHUH B IPUPOJE;

YMEHHE BBIIETISTh CYIIECTBEHHBIC MPU3HAKHU: BUIOB, OMOTEOIICHO30B, SKOCUCTEM H
ouocdepsl, CTaOMIIM3UPYIOIIETO, IBMKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpAa,
AJUTONATPUUYECKOTO M CHUMIIATPUYECKOTO BHUI000pPA30BaHUsA, BIHMSHUS JBIDKYIIUX CHII
HBOJIIOIMM HA TEHO(POHJ TMOMYJSINH, TPHUCIOCOOIEHHOCTH OpPTraHU3MOB K cpeje
oOWTaHWs, YEpEelOBaHUs HAMPABICHUN SBOJIOLNU, KPYTOBOPOTa BEIIECTB M TMOTOKA
SHEPrUU B DKOCUCTEMAX;

YMEHHE YCTaHABIMBATH B3AMMOCBS3U MEXK]Ty MIPOIIECCAMHU 3BOJIIOIUU, ABUKYIIIUMU
CUJIaMU aHTPONOTreHe3a, KOMIIOHEHTaMH PA3JIMYHbIX 3KOCUCTEM U MPUCIOCOOICHUSIMU
K HUIM OpPraHu3MOB;

YMEHHUE BBISIBISATH OTJINYUTEIbHBIE TPU3HAKU KUBBIX CUCTEM, IPUCTIOCOOIEHHOCTD
BUJIOB K cpelie OOMTaHMs, a0MOTHYECKMX U OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€1 OPraHU3MOB B COOOIIECTBAX, AHTPOMOTEHHBIX U3MEHEHUN B 9KOCUCTEMAX
CBOCI MECTHOCTH,;

YMEHHUE  MCIOJIb30BAaTh  COOTBETCTBYIOIIME  apryMEHThI,  OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CHMBOJIMKY JIJIsl JJOKa3aTEeIbCTBAa POJCTBA OPraHMW3MOB Pa3HbBIX
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CHUCTEMaTHYEeCKUX TPYII, B3aWMOCBSI3M OPraHM3MOB M CpeAbl OOWTaHWs, €IUHCTBA
YeJI0OBEUECKHUX pac, HEOOXOAUMOCTH COXPaHEHHUSI MHOTOOOPa3Hsl BUIOB U 9KOCHCTEM Kak
YCIIOBHSI COCYIIIECTBOBAHUS IPUPOIBI U YEIIOBEUECTBA;

yYMEHHE peraTh OMOJIOTHYECKUe 3a/1a49H, BBISIBIISITh IPUIUHHO-CIIEICTBEHHBIC CBS3H
MEX/Ty UCCIIETyeMbIMU OMOJIOTHUECKUMHU MPOIIECCAMU | SIBICHUSMH, JI€TaTh BHIBOABI U
MIPOTHO3bI HA OCHOBAHUH MOJYUYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBITIOJHATH JIA0OpATOPHBIE M NIPAKTHUECKHUE paOdOThI, COOMIOAATH MpaBuUia
pu pabote ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, IPOBEPITH MX DKCIEPUMEHTATBHBIMU CPEJICTBAMH,
dopMynupys 1eIb WCCIIETOBAHMs, aHAIM3UPOBATh MOTYYCHHBIE PE3yabTaThl U JIENaTh
BBIBOJIBL;

YMEHHE Yy4YacTBOBAaTh B Yy4eOHO-UCCIIEIOBATEIBCKOW paboTe mo Owuosoruy,
HKOJIOTUW ¥ MEAUIIMHE, TPOBOAUMOI Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, M MyOIMIHO
NPEICTABIIATH MOJYICHHBIE PE3YJIbTAThl HA YYCHHUECKUX KOH(PEPEHIUX;

yYMEHHE OIICHHBATHh THUIOTE3bl U TECOPHUH O MPOUCXOXKICHWU KU3HHU, YEJIOBEKa U
YeIIOBEUECKNX pac, O TMPUYHMHAX, TOCICACTBUAX M CHOCO0ax MpeIOTBPALICHUS
r1o0anbHbIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYUIECTBJISATh OCO3HAHHBIM BbIOOp Oynaymieid npodeccruoHaIbHOM
JESITEILHOCTH B 00JIACTH OWOJIOTHH, DKOJIOTHH, MPHUPOOTIOIH30BAHUS, MEIUIUHBI,
OMOTEXHOJIOTUH, TICHXOJOTHUH, BETEPUHAPUH, CEJIBCKOTO XO3SHCTBA, MHUIICBOU
NPOMBIIIUICHHOCTH,  yIJIyOJATh  TO3HABAaTEJNBHBI  WHTEPEC,  HAIPaBJICHHBIH
Ha OCO3HAHHBII BEIOOP COOTBETCTBYIONICH MPO(hecCHu U MPOJOIHKEHHE OMOIOTHIECKOTO
00pa30BaHUS B OPraHU3AIUAX CPETHETO MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHUSI.
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TEMATHUYECKOE IINTAHUPOBAHUE

No HaumenoBanue paznenoB Kon-Bo | [IporpammHoe conepxkanue OcHoBHbIE BUJIBI JIESITENBHOCTH | DJIEKTPOHHBIE U(POBBIC
n/n U TeM y4ebHOro npeaMera 4acoB o0y4arommxcs o0pa3oBaTeNbHbIE PECYpPChI
Buonorus kak Hayka (1 gac)
Buosnorus kak Hayka 1 CoBpeMeHHas GHONOTHA — KOMIUIGKCHas Hayka. | PackpbiBaTh comepikamme Tepmumop u | bnomuorexa HOK
. https://lesson.academy-
Kparkas UCTOpHUS pa3BUTHS OMOJIOrMU. | TOHSATHH:  HAydYHOE  MHUPOBO33PEHME, content.myschool.edu.ru/06/
bronornueckue HaykM W = H3Yy4aeMble HMU Hay4Has KAPTUHA MUpA, HAy4HbIH MeTon, | 11
HpO6HeMI)I. CDyHllaMCHTaJ'IBHBIC, MpUKIaJHBIC U TUII0TE34, TCOpHs, METOAbI
TIOMCKOBBIC HAYIHBIC UCCIIEAOBAHU B 61/IOJ'[OFI/II/I. HCCJICJOBAaHU. XapaKTepPBOBaTb
3HaueHHe Ouonorun B (dopMupoBaHuM | OMOJOIMIO KaK KOMIUICKCHYIO HayKy, e
COBPEMEHHOW €CTCCTBEHHO-HAYYHOM KapTHHBI | MECTO ¥ poidb  CpPeId  JPYrux
mupa. [Ipodeccun, cBs3anHble ¢ OuoNoOruei. | ecrecTBeHHbIX Hayk. OLEHMBATH BKIA[
3HaueHHe 6uonoruu B MPAaKTUYEeCKOM | OTCUECTBEHHBIX YUYCHBIX B Ppa3BUTHE
JeSITeIbHOCTH YeJIOBEKa: MEIHIMHE, CEIbCKOM | OHOJIOTHH. OreHnBaTh poib
XO3STACTBE, MTPOMBIIIJICHHOCTH, OXPaHe IPUPOIBL. OHOMTOTHYECKUX OTKPBITHI u
JdemoncTpauuun WCCIIENOBAaHUM B pa3BUTUUM HAyKU U
Hoprpersr: Apucrorens, Teoppacr, K. IPaKTHYEeCKOl  JIeATENLHOCTH  JTIOMIEH.
JIunueit, XK.b. Jlamapk, Y. Japsun,V.
. Ilepeuncnsate mpodeccun, CBSI3aHHBIE C
T"apsei, TI. Mengens, B.1.
Bepranckuii, W.II. Tlasmos, W.M COBpeMEHHOH Ouonorueil. IIpuBoauTsh
Meunukos, H.M. Basunos, H.B. MIPAMEPBI IIPaKTUYECKOT O
Tumodees-Pecoscknii, HCTIONB30BAHMUS JOCTHKCHHI OHONOTHH B
Hx. Yorcon, ®@. Kpuk, JI.K. bensies._ N
) MEIUITIHE, CEITECKOM XO3SIHCTBE,
Tabmumel u cxeMbl. «CBsi3pb OHOJIOTHH C
JPYrUMH Haykamm», «CHcTeMa MIPOMBITIITICHHOCTH W OXPaHE MIPHUPOIBI
OMONTOTHYECKUX HAYK
JKuBble cucremMbl U uX m3ydeHue (2 gaca)
JKuBeie cucTeMBI W HUX JKuBbie cHCTEMBI Kak TMpeIMeT H3Y4CeHUs PackpriBaTh comepikaHUE TEPMHIHOB Bbubnmnoreka [JOK
21 1
CBOMCTBa ouonoruu. CBOWCTBA JKUBBIX CUCTEM: E€IUHCTBO W TOHATUH:  KHBasg  CHCTEMA, https://lesson.academy-

XUMHUYCCKOI'O COoCTaBa, JOUCKPETHOCTD n

JJICMCHT,

content.myschool.edu.ru/06/
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LIENIOCTHOCTh,CIIOKHOCTD M YIOPSIZIOY€HHOCTh MOJICUCTEMA, CTPYKTYpa; 11
CTPYKTYPHI, OTKPBITOCTb, OTKPBITOCTb, BBICOKAs
caMoopraHHu3anusl, YIIOPSIIOYEHHOCTb,
CaMOBOCIIPOHU3BEJICHUE, YIIPaBISIEMOCTb, UEepPapXUIHOCTD.
pa3apaKMMOoCTh, M3MEHYHBOCTB, POCT XapakTepu3oBaTh CTPYKTYpY u
Y pa3BUTHE. CBOMCTBA JKMBBIX CHCTEM, OTJINYHUS
JleMoHCTpALAH XHUMHYECKOT0 cocTaBa 00bEKTOB )KUBOU
Tabnuupt 1 cxembl: «OCHOBHBIE TIPH3HAKU " He’KHBOfI MPUPOZEL, OBWIMIT MPHHIT
KU3HWY»,  «buomormueckue  cucTeMbly, KJCTOYHOM  OpraHu3allii — SKHBBIX
«CBoiicTBa )XUBOM MaTepUn» CHCTEM.

CpaBHUBaTh O0OMEHHBIE

MIPOIECCHI B HEXKUBOM M SKMBOU

IPUPOZIE; PACKPBIBATh CMBICI

peakiuii MeTabonu3ma.

O6’b${CH${Tb MEXaHHN3MbI

CaMOpET I JKHUBBIX

cHucTeM

Pa3INYHOr0 HEPAPXUUECKOTO YPOBHSI;

packpbIBaTh CyTb HPHUHIUIIOB

10JIO’KUTENbHON u

OTPUIIATENILHONOOPAaTHOM CBSI3H.

AHanu3upoBaTh  CBOWCTBa

CaMOBOCIIPOM3BEICHUS,

pocta u

pa3BUTHUsI OPraHU3MOB

29 VpoBHeBast  opraHuzanys YpoBHM  OpraHM3alud  JKUBBIX  CHCTEM: PackpeiBaTh colepikaHuE TEPMHHOB bubnuoreka [JOK
JKUBBIXCUCTEM MOJIEKYJISIPHBIH, KJICTOYHBIH, TKaHEBBIH, U TOHATHI: OOMEH BelIeCTB U https://lesson.academy-

OpraHM3MEHHBIH, TpeBpaIeHe SHEpIHH, content.myschool.edu.ru/06/
TOMYIAHOHHO-BHIOBOF, CaMOBOCIIPOHM3BE/ICHUE, 11
3KOCHCTEMHBII (6HOTeOIeHOTHYECKHif), CAMOpCTyHUHA,  PasBUTHE, - JKH3HD,
Guocdepnbrit. [potecch, HaydHbI  (akT, HAYIHBIH METOx,
NPOMCXOMAIIE B KMBBIX  CHCTEMAX. npobneMa, THIoTe3a, TEOpHs, MPaBHIIO,

OcHOBHBIE TIpH3HAaKW >KMBOro. JKu3HB Kak
¢opma cymecTBoBaHWS Marepuu. Haykw,
M3yJalolife JKUBBIE CHCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alnH.

W3yuenne  KHUBBIX  CHCTEM. Mertonsl
Ononornaeckon HayKH. Habmonenue,
HM3MEpEeHne, SKCIEPUMEHT, CHCTeMaTH3alusd,

3aKOH.

IlepeuncnsaTe  mMpuU3HAKH  JKHUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHH
OpraHM3aINH KHUBBIX CUCTEM M METO/IBI
OMOIOrNYECKUX MCCIIEIOBAHUM.

OmnuceiBaTh 0COOEHHOCTH,
XapaKTepHbIE I KaXIOTO
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MeTaaHaJu3. YPOBHSIOpPraHU3aLUHU KUBOTO.

IlonsiTne o0 3aBUCUMOM M  HE3aBUCHUMOU HassiBath HayKH, H3y4arolue
nepemenHoi. [InanupoBaHue JKUBBIE CUCTEMBl Ha Pa3HBIX YPOBHSX
skcnepuMmeHnTta. IloctaHoBka W IpoBepka OpTaHU3aIHH.

rurnore3. HyneBas runoresa.[lonsitue Be16opkn CpaBHUBaTh MEXay CO0OH JKUBBIE

u e€ mocToBepHOCTh. Pa3zopoc CUCTEMBI pa3HbIX ypOBHEH

B OWOJOTMYECKHX  JIaHHBIX. Ornenka OpraHu3allil M TPOUCXONAIINE B
JIOCTOBEPHOCTH TIOJIYYEHHBIX pPE3YJIbTaTOB. HUX

[Ipruunb! HCKa)KEHUS pe3yabTaToOB nponeccel. [Toka3siBaTh poib TMIIOTE3 U
skcnepuMeHTta. [loHsATHE CTaTUCTHYECKOro Teopuii B ()OPMHUPOBAHUM €CTECTBEHHO-
Tecra. Hay4YHOI KapTHHBI MHpa

JeMoHcTpanuu

Tabmuipbl ¥ cxeMbl:  «YPOBHH
OpraHM3aI1 XKUBOH TPUPOJIBD»,
«CTpoeHue KUBOTHOM KIETKHY,

«Txkanu KUBOTHBIX», «CHCTEMBI OpPraHOB
YeJI0OBEYECKOr0 OpraHu3Ma,

«buoreoneHos», «buocdepar,

«Meronbl  M3y4eHHS ~ JKMBOM  IIPUPOIBD».
Oo6opynoBanue: n1abopaTopHoe 00OpyIOBaHHE
JUIA TIpOBeICHUS HaOIOACHUI, H3MEPEHUil,

OKCIIEPUMEHTOB.

IIpakTnyeckas padora
«Vcronp30BaHMe  PAa3IMYHBIX ~ METOIOB IPH
H3y4YEHHH KUBBIX CHCTEMY.

buonorus kierku (2 gaca)

31 Ucropuss ~ OTKpbITHUS U 1 KieTka — CTpyKTypHO- PackpbiBaTh conmep:kaHue TEPMHHOB ]r?tl/tIGHI;I/(I)TeKa ]_[Olé
i: S://1esson.academy-
W3Y4YEHHUs KIIETKH. yHKIHMOHATBHAS eMHALA JKHBOTO. WITOHSATHHN: KJIETKA, OPTraHEeIIIbI, cor?tent vachoc eduvru/06/
Kiterounas reopus VICTOpHST OTKPBITHS KITETKIL. JYKapHOTEHI, TIPOKAPHOTEI, 0 . .edu.
BUPYCHI, ITUTOJOTHA (KJIETOYHAs ==
Paborsr P. T'yka, A. JleBenryka. PYyCeL, II (
OmoNorHs ), KIETOYHAS TEOPHSI.
Kinerounas teopus (T. LlBanH, X
. apaKkTepu30BaTh OCHOBHBIE
M. [netigeH, P. Bupxos). p p
. STANBIPA3BUTHA ILUTOJIOTHH  Kak
OCHOBHBIETIONIOKEHNUS COBPEMEHHON .
. Haykn u e€ odopmieHHe B
KJIETOYHOMTEOpHH.
KIICTOUYHYIO OMOJIOTHIO.
AemoncTpanun IokazpiBaTh BKJIaJ{ YIEHBIX-

Iloptpersl: P. I'yk, A. JleBenryk, T. LlIBanH,
M. llneitnen, P. Bupxos, K.M. bap.
OobopynoBanue: CBETOBOM MHKPOCKOIT;

OHOJIOrOB B H3YyUCHHUC KIICTOYHOI'O
CTPOCHU OPraHU3MOB.
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MUKpOIIpenapaTbl paCTUTCIIbHBIX,
JKHUBOTHBIX U 6aKTepI/IaJ'ILHI>IX KIICTOK

IlepeuncasiTb OCHOBHBIE MOJIOKEHUS
KICTOYHOW TCOPHH, OOBSICHATH €&
poiib B ()OPMHUPOBAHUK ECTCCTBCHHO-
Hay4YHOM KapTHHBI MUPA.

[TpuBouTH

JIOKa3aTeIbCTBA

POJICTBA OPTaHU3MOB

C MCTIOJIb30BAaHUEM TIOJIOKCHUH
KJICTOUHOH TEOpUH

3.2 Mertonbt 1 Metoabl  MONEKYISPHOM U KJIETOYHOU PackpbIBaTh conepxaHue TEPMHUHOB U bubaunoreka [JOK
MOJIEKYJISPHOI 1 OMOJIOTMHU: ~ MMKpOCKONHMS, — Xpomarorpadus, TIOHSATHI: mukpockonuposanue, | https://lesson.academy-
KIIETOYHON GHONONHI 9MeKTpodope3,  METOJ MEUYCHBIX  aTOMOB, MIPUTOTOBJICHHE cpesos, | content.myschool.edu.ru/06/

i depeHnmanbHoeeHTpUyripoBaHue, nuddepeHIanbHoe OKpaIlluBaHue, 1
KyJbTHBHPOBAHUE  KICTOK.  M3yuenue xpomarorpadusi, 31eKkTpodopes3, METox
Quxcuposannvix  Kiemox. DIEKTPOHHAs MEUEHBIX aTOMOB, IIEHTPH(YTUpOBaHHE,
MUKPOCKOITHSL. METOJ] KYyJbTYpbl KJIETOK M TKaHEH,
Kougoxanvnaa — muxpockonus.  Bumanvnoe merox pexomOnHanTHEIX JJHK.
(npudsicusnenHoe) u3yueHueKaIemox. XapakTepr30oBaTh OCHOBHBIE
Jemoncrpaunu__Ta0nuibl U CXEMBbL: METOJbIN3YyUEHUS )KUBOM IPUPOJIBL.
«CBetoBoii MHUKPOCKOID», I'oToBUTH BpeMeHHbIE

«DNEKTPOHHBI MHUKpOCKO», «cTopus MHKpPOIIpenapaThbl,

Pa3BUTHAMETOI0B MUKPOCKOITHIY. paccMaTpuBaTh ux B
ObopynoBanmue: CBETOBOH MUKPOCKOIT; CBETOBOM  MHUKpPOCKON U
MHKpONpenapaTsl pacTHTEIbHBIX, JeTaThOITUCAHNE.

JKUBOTHBIX U 6aKTCpI/IaJ'II)HI)IX KJIETOK. OOBiCHAT, H  COOMIONATH MpaBuiIa
IIpakTnyeckas padora TEXHUKH MUKPOCKOITUPOBAHUS
«/3yuenne  METONOB  KIETOYHOM

6nonmoruu (xpomartorpadus,

anekTpodopes, mudpepeHnraTbHoe

neaTpudyruposanue, [TIIP)»

Xumudeckast opraamzanys kietku (10gacos)

4.1 XUMHUYECKUI cOCTaB 2 XUMHUYECKUH COCTaB KIETKU. Makpo-, MUKpO- PackpbIBaTh coaepiaHUE TEPMUHOB U Bubmmoreka [IOK
KIICTKH. Bona u U YJABTPaMUKPOIIIEMEHTBI. TOHSITHIA: JJIEMEHTBI-OHOT€EHBI, https://lesson.academy-
MUHEpaJbHbIC BEIIECTBA Boma u e€ pomb Kak pacTBOPUTENS, JIUATIONb, BOJIOPOJTHAS CBSI3b, content.myschool.edu.ru/06/

peareHra, ygactue THAPO(UITBHOCTD, runpohoOHOCTS, 11
B CTPYKTYPHUPOBAHUH KJICTKH, TYprop, MHHEpalbHbIE BEILIECTBA,
TEeIUIOPEryIsMi. MUHepanbHbIe BENIeCTBa Oydepubie CHCTEMBI, AQHHOHBI,
KJIeTKH, WX Owuonormdyeckas pomnb. Pomb KaTHOHBI.

KaTHOHOB U aHUOHOB [epeuncnsats 0COOEHHOCTH
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B KJICTKC.
JeMoHcTpanuu

Jlnarpammsl: «Pacnpenenenue

XHUMUYECKUX DJJEMEHTOB B HEKHBOM

IIPUPOLE», «Pacmpenenenue
XUMHMYECKUX JJIEMEHTOB B  JKHMBOM
TIPUPOALY.

TaGnuipt u cxembl: «Ilepuonnueckasradnuia
XUMHYECKHX dJIEMCHTOBY,
«CTpoeHne MOIEKYITBI BOIBIY,

«BerecTBa B cocTaBe OpraHnu3MoB»

XUMUYECKOI'0 COCTaBa KIIETKH.
Paznmnyate Makpo-, MHKpPO- U
YIBTPAaMUKPOITIEMEHTHI,
BXOJISIIIIUCB COCTAaB KUBOTO U MX
ponb

B OpraHH3Me.

XapakTepu30BaTh CTpOCHUE u
CBOWCTBABO/IbI; OOBSCHSITH MPHYUHBI
e€ 0coObIX CBOWCTB M (YHKIHMH B
KIIETKE.

[Toka3piBaTh  pONb  KATHOHOB U
AHHOHOBB 00CCIICYCHUH TPOLIECCOB

KU3HEAEITETbHOCTH
(ocmoperynsus, CO3/1aHue
MEMOpaHHOTO MMOTEHIMAa,

peryisiiust paboThl OEeNKOB), PadOTHI
Oy(depHBIX cUCTEM.

YcraHaBIUBaTh B3aUMOCBSA3b CTPOCHHS

U (QYHKIMM HEOPraHMYECKUX BEILECTB
KIICTKH

4.2

Opranndeckne BemecTBa
KJIETKH —OeNTKu

Opranunueckne BEIllECTBA KIIETKH.
buonornueckue  monuMepsl. benku.
AMMHOKHCIIOTHBIHI COCTaB OeJIKOB.
CrpyKTypbl OenkoBoH MOJIEKYJIBI.

[lepBuunast cTpykTypa Oenka, HMENTHIHAS
CBA3b. BropuuHasi,

TpeTU4Hasl, YeTBEPTUIHAS CTPYKTYPBIL.
Henatypanus. CBoiicTBa OSIIKOB.
Knaccudukanus OEJIKOB.
buonormueckne  QyHKOIMH ~ OEIKOB.
Ipuonwt.

JdemoncTpauuun

Hoptpert: JI. [TonuHr.

Tabmmmer  w  cxembel: «CtpoeHue
MOJIEKYITBI Oenkay, « CTPyKTypHI

0eTKoBOI MOJIICKYITBD». Oo6opynoBanme:
XMMHYECKas TI0cy/1a H000py/J0BaHNE.

JlaGopaTopHas paGora

«Ob6HapyxeHune OenkoB c MOMOIIBIO

PackppiBaTh copep)KaHWe TEPMUHOB WU
MIOHSITHIT: MOHOMEPBI, TOJTUMEPBI, OETTOK
(mporewH), TeNTHA, aMHUHOKHCIIOTA,

HEITHIHAS CBSI3b, HOJIHUIICIITH],
JeHATyparms, peHaTyparwus,
rIo0ynsipHbie M (HUOPUIISIPHBIE OCIKH,
[PHOHBL

XapakTepu3oBaTh OCNKH, UX
CTPYKTYPHYIO OpPraHH3aIHIO U (QyHKIUH

(cTpykTypHAas, SHEpreTHYeCKas,
CHTHAJIbHAS, peryasTtopHasi,
JBHTATEIbHAS, 3aIUTHAS,
(hepMeHTaTUBHAS).

Ha3piBaTh XMMHUYECKHE OCHOBBI
thopmupoBaHus CTPYKTYP
6enKoBoi

Moiekyabl. [IpuBomuTe  mpHUMeEpsHI
(buOpHUIISPHBIX, TIIOOYISPHBIX
6enKoB.

bubanoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/
11
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Ka4eCTBEHHBIX PeaKiuin BeimonssTh Ka4yeCTBEHHBIC
peakuur Ha OOHapy>KeHHE OENKOB
B KJIETKE;
OOBSICHSTH MOJTYYEHHBIC PE3YNIbTATHI
4.3 Opranudeckue BelecTBa 1 VYrneBonsl.  MoHocaxapuapl, — JUCaXapUibl, PackpsIBaTh conepikaHue TEPMHUHOB bubnmnorexa [OK
KJIETKU —YIJIEBOBI OJTUrocaxapuibl U monucaxapuasl. OOImmi miaH 51 MTOHSITHI: YIJIEBOJBI, https://lesson.academy-
CTpOCHUSI W  (HU3HKO-XMMHUYECKHE CBOMCTBa MOHOCaXapuibl, JUcaxapusbl, content.myschool.edu.ru/06/
YTJIEBOOB. Buonornueckue byHKIMN OJIMTOCaxapylibl,  IOJIHCaXapu/bl, 11
YTJIEBOOB. TII0KO03a, pubo3a, J1e30KcHproo3a,
JemoncTpaunu JIaKTO3a,  MajbTO3a,  C€axaposa,
Tabmuper  u  cxemb:: «CtpoeHue KpaxmaJl, INIMKOT'eH, LeJUIKII03a.
MOJIEKYIN YTIIE€BOJOBY» Knaccudummposarsb
YIJIEBOJBI TI0 CTPOCHUIO H
MePEYHCISITh UX(PYHKIIMH.
[TpuBoguTH IIPUMEPBI
Pa3INYHBIX YIIIEBOZOB
(MOHOCaxapuaoB,
Jcaxapuios,
OJIMI0CaxapH/IOB,
TIOJIMCAaXapUIOB)
4.4 Opranudeckne BemecTBa 1 Jlumuapr. T'uapodunbHO-rHapodoOHBIE PackprIBaTh coaep:kaHue TEPMUHOB bubnunoreka [JOK
KJIETKU —JIMITAIbI cBoiictBa. Knaccuukanus aumnumos. WIIOHATHUI: JTUNN/BI, TPUTIULEPUIBL, https://lesson.academy-
TpuriauuepHIEI, dochomumnuabl, BOCKH, dochoTUIMUaBI, BOCKH, CTEpOMIBI, content.myschool.edu.ru/06/
crepounsl. bruonornyeckue (GyHKIMM JTUIHIOB. JIMIIOTIPOTENHBI, TIMKOIUIUIbL. 11
OO0ume cBoicTBa OHOMOrHYECKHX MeMOpaH — KacCH(HUMPOBATS T
TEKYy4€eCTb,CIIOCOOHOCTh K CaMO3aMbIKaHUIO, [0 CTPOSHHIO; XAPAKTEPH3OBATH
MOTYTIPOHUIAEMOCTh. JleMOHcTpanuu UXpyHKIUH
TaGmumpt  w  cxembl:  «CTpoeHHE MOJIEKYI
JIUITAIOBY»

45 HyKIenHOBbIe 3 HyxneunoBeie kucnorel. JHK wu PHK. PackpbiBaTh copepxkaHue TEPMHHOB bubnuoreka [JOK
kucnotsl.  CTpoeHme M CrpoeHune HyKIEMHOBBIX KHCIIOT. u MOHSATHIL: https://lesson.academy-
Gymxuan JTHK, PHK, AT Hyxreorwet. Tpuriam JI€30KCUPUOOHYKIIEMHOBAs KHCII0Ta content.myschool.edu.ru/06/

(JTHK), puGoHyKIeHHOBas 11
KoMmIuieMeHTapHocTd.  IlpaBumo  Yapradda.
Crpyerypa JTHK — jmoduas  crmpas. kucnota (PHK), Hykineotnn, Hykieo3us,
MecronaxoxaeHre u OHoNIOrnIecKue ()yHKIHHA a30THCTBIC OCHOBAHUA, a/ICHIH, TYaHWH,
JHK. Bunet PHK. ®yukuun PHK B knetke. [MTOSHH, TUMUH, yparuii,
Crpoenne monexymnst ATO. KOMILIEMCHTAPHDIC
Makposprudeckue cBsisu B Monekyiae ATO. OCHOBAHMA,
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Bbuonoruueckue ¢$yHKIIIH ATO.
BoccraHOBJICHHBIC TIEPEHOCYHKH, UX (HYHKIUH
B KJIeTKe. /[lpyeue Hykaeozuompughocghamol

(HT®D).

CexBennpoBanne  JIHK.  Memoow
2eHOMUKU, MPAHCKPURTHOMUKLU,
npomeoMUK.

JeMoHcTpanuu

Hoptpetsr: [Ixx. YorcoH, @. Kpuk,

M. Vunkunc, P. ®panknun, . Conrep, C.

[Ipy3unep.
Tabmusr 1 cxembl:  «HyknenHoBble
KUCIIOTBI, «CTpOEHHE MOJIEKYIIbI

asieHo3uHTpHpoCchat

(AT®), makpospruueckas

CBSI3b,

CCKBCHHPOBAHUE, TCHOMHKA,
TPAHCKPHUIITOMHUKA,

MIPOTEOMHUKA.

XapakTepu3oBaTh,  OIKCHIBATE |
CXEMAaTHUYCCKH H300pakaTh CTPOCHHE
nykieotuna JIHK u aBoiiHol cripanu
JIHK, CEKBEHUPOBAHUE JIHK.
OnuchiBaTh  MPOLECC  PEIUTHKAIMN
JIHKB kJieTke 1 Ha3bIBaTh €ro
OMOIOrNYecKoe 3HaYCHHE.

AT®». ObopyroBaHue: XMMHUYECKas MOCyAa U Xapaxrepusosats  ynxum  JIHK.

0GopyT0BaHHE. Pasnuuate cTpykTypy U (YHKIHH
PHK. OnuceiBaTh nporece

JlabopaTopHasi padoTa TPAHCKPHITIHH.

«McenenoBanne HyKJIEHHOBBIX KUCIIOT, CpaBHuBaTh HYKIICHHOBBIE

BBIACJICHHBIX U3 KJIETOK Pa3IM4YHBIXOPIaHHU3MOB xucnorsi(IHK u PHK).
XapaxkTepu30BaTh 0COOCHHOCTH
CTpPOCHUSI u hyHKIN ATO.
DopMyaupoBaTh M OOBSACHATH HMPUHIIMII
KOMILJIEMEHTapHOCTH U NPaBHIIO
Yapradda

4.6 Mertoasl
Ouooruu

CTPYKTYpPHOMU

CrtpykTypHasg Owuonorusi: OHOXUMHYECKHE U
Ounodu3HvecKre MCCIEeNOBaHUS COCTaBa |
MPOCTPAHCTBEHHOH CTPYKTYpPBHl OMOMOIEKYII.
Mooenuposanue cmpykmypvl U QyHKYuiL
ouomonexyn uux komniexkcos. Komnvromepmoiii
ou3aun u opeanudeckull cuHmes 6UOMONEKY U
UX HenpupOOHbIX

amanozos

PackpsIBaTh cozepKaHHEe TEPMUHOB
UTOHATHH: MOJIETUPOBAHUE,

KOMIIBIOTEPHBIN IU3aiiH.

[lepeuncnsats MIEpPCTIEKTHBHBIE
HAalpaBIICHUS Hay4HBIX
HCCIIEJOBaHUI B CTPYKTYPHOI

O6uoNOornyM, packpbiBaTh UX 3HAUCHUE
JUISL METTULIHBI 1

CEITLCKOT'0 X035TMCTBA

bubanoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/
11

Crpoenne n pyHKIMH KIeTKH (8 9acoB)

51 Turer KJIETOK.
IIpokapuornyeckas
KJIETKA

Tumel  KIETOK: JyKapHOTHYECKass u

MIPOKAPHOTUIECKASL. CTpyKTypHO-
(yHKIIMOHANBHBIE 00pa30BaHU

KIIETKH.

Crpoenne MIPOKapUOTHIECKON KJIETKH.

PackpbIBaTh conepikaHue TEPMHHOB
W TOHATHH:  TPOKapHOTHYECKas
KJIETKa, KJICTOYHAsl CTCHKA, MYPEHH,
(hoTocuHTETHYECKHE MeMOpaHsbl,
(hmaremvH.

bubamorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/06/
11
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Kmerounass cremka Oakrepuid ©  apxeil.
OcoOeHHOCTH CTPOCHUSA
rerepoTpodHoi " aBTOTpO(HOU

MPOKAPUOTHYECKHUX KJIETOK. MecTo H poib
TIPOKAPHOT B OMOIIEHO3aX.

XapakTepu3oBaTh bopmy u
pa3mMepsl MIPOKaPHOTHYECKUX
KJIETOK; (DYHKIINH

TEHETUYECKOr0 anmapara

npokapror. OnuchIBaTh IpoIEce
cropoo0OpazoBaHusl, OTMEYaTh €ro

JeMoHcTpanuu
Tabmuis! u cxemsl: «CTpoeHue 3HaquHf ot BbUAHBAHIA
9YKapHOTUYECKON KJICTKI, «CrpoeHue Gaxrepuii  mpu YXYAUICHAR
IPOKAPUOTHYECKON KIIETKH» YCTOBHI CYIIIECTBOBAHUS.
OnuceIBaTh pa3MHOKEHHE IPOKAPHUOT.
OrneHnBaTh MECTO M POJb MPOKAPHOT B
OuoreHo3ax
52 Crpoetue Crpoenne ¥ (QyHKIHMOHHpOBaHUE PackpeiBaTh copep:kaHue TEPMHUHOB U bubnunoreka [JOK
SYKapHOTIECKOf 5YKapMOTHYECKOH KIIETKH. NOHATHIA: TnazMaTudeckas Mmembpana | https://lesson.academy-
COLETKIL [InasmaTudeckas MeMmOpaHa (TIazMaaeMma). (mmasMasemMma), KHIKOCTHO-Mo3andHast | content.myschool.edu.ru/06/
TToBepXHOCTHBI CTpykTypa  IUIa3MaTHuYecKoil  MeMOpaHBI MOJIEINb, MeMOpaHHbIe Gemxu | 11
ANTApAT KNeTKH Tpancnopr BelecTB 4epe3 IIa3MAaTHUECKYIO (nepudepuyeckue, UHTETPaJbHbIE),
MeMOpaHy: MaCCUBHBIN (mudys3us, rIIMKOKaiKc, auddysus, ocMmoc,
obner4yéHuas b dysus), aKTUBHBIN AKTHBHBIN TPaHCIIOPT,
(nepBHYHBIE W BTOPUYHBIH  aKTHBHBIN SHAOLUTO3, (haroruros,
TPaHCIIOPT). MIMHOLIUTO3, 9K30LIUTO3,
[Nomynponuiaemocts MeMOpansl. Pabota KJIETOYHAast CTCHKA,
HaTpUHA-KaJIMEBOIO  Hacoca.  DHJIOLMTO3: IUIa3MOECMbI, CUMILIACT.
MTUHOLUTO3, (aronuTos. OK30LHTO3. XapakTepu30oBaTh 0COOEHHOCTH
Knerounas crenka. CTpPOCHHSA U (PYHKIIMU DYKapHOTHYECKON
CtpykTypa U QyHKINH KI€TOYHOWCTEHKH KJIETKH; TPAHCIIOPT BEILECTB
pactenmii, TpuoOOB. yepe3 IUIa3MAaTHYECKyl0 MeMOpaHy:
JdemoncTpauuun [ACCUBHBIH M AaKTUBHBIA TpPAHCIIOPT;
Tabmmue! u cxembl: «CTpoeHHE paGory  OenmKoB-KaHAloOB;  paboTy
9yKapHOTHYECKOH KIIETKI, HaTpUI-KaJIMEBOT 0 HACOCA; CTPYKTYPY U
«CTpoeHne  KMBOTHOW  KIJIGTKH», (hyHKIIMN KIIETOYHON CTEHKH PAacTEeHHH
«CTpoeHnepacTUTENEHON KICTKI». U TprOOB
Oo6opynoBanue: CBETOBOM MHUKPOCKOII;
MHKpOIIPEnapaThbl paCTUTEIbHBIX,
JKMBOTHBIX KJIETOK.
IIpakTuyeckas padora
«M3y1enne cBOMCTB KIETOUHOWMEMOpPaHb)
5.3 Hurorutasma n  e€ Luromnasma. Llutosons. Lutockener. PackpsiBaTh cozmepikaHue TEPMUHOB U Bbubnnoreka [IOK
OpPraHOUBI MOHSATUH:  UWTOIIa3Ma,  ITUTO30JIb, https://lesson.academy-

JBmkenne rurorazMel. OpraHoUIbI
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kietkd. OnHOMEMOpaHHBIE OpPTraHOMIBI KIICTKH:
sHnomazmaTndeckast cers  (OIIC), ammapar
lonbkH, TU30COMBL, UX CTpPOSHHE M (DYHKLIUH.
B3anmocBs3p  0THOMEMOpaHHBIX ~ OPTaHOWJIOB
knetku. CTpoeHHE TPaHyISIPHOTO PETHKYIyMa.
Mexanusm nanpasnenus benxog ¢ IIIC. CuHTe3
pactBopuMbIX  OenmkoB. CHHTE3  KIETOYHBIX
MeMOpaH. I'mankuit (arpanyssipHBIiT)
SHJIOIUIa3MAaTHYeCKH peTuKyayM. CekperopHast
¢ynakims anmapara [onbmpku.  Mooduguxayus
benxos 6 annapame I onb0xcu.

Copmupoexa benkoé 6 annapame
T'onvooicu. TpaHCHIOPT BEIIECTB

B KJI€TKe. Bakyonu pacTUTENbHBIX
KJIETOK. Knerounsiit COK.
[TonyaBTOHOMHBIE OpraHoOHIbI

Typrop.
KIIETKH:
MUTOXOHAPHWH, TIITACTHUIBI.

Ipoucxoocoenue  Mumoxouopuil — u
naacmuo. Cumbuozenes
(K.C.  Mepexckosckuti, JI.  Mapeyauc).

Ctpoenne W (QYHKIMH MHTOXOHIPUH H
wiacTua. [lepBuuHbIe, BTOPUYHBIE U CIIOXKHBIC
IUIaCTHABI GOTOCHHTE3UPYIOIINX SYKaPHOT.

XJIOpOIUIACTHI, XpOMOIUIACTHI,
JIEMKOIUIACTBl  BBICIIMX  PACTEHMIL.
JdemoncTpauuun

Hoptpersr: K. C. Mepexxockuii, JI.
Maprynuc.

Tabmmue! u cxembl: «CTpoeHnE
9yKapHOTHYECKOH KIIETKI, «CtpoeHue

JKUBOTHOH KIETKI», «CTpOeHHE pacTUTEIHHOI
KIeTKn», «CTpoeHne MUTOXOHIPUI.
Oo6opynoBanue: CBETOBOM MHUKPOCKOIT;
MHKpOIIPEnapaThbl paCTUTEIbHBIX,

JKUBOTHBIX KJIICTOK.

IIpakTnuyeckas padora
«3ydeHue BMKEHUS LUTOILUIA3MBI B
PacCTUTENBHBIX KIETKAX».

ITUTOCKEIIET, KOMIIApTMCHTHI,
OpTaHOU/IFI, 9HIOIITA3MATHICCKAS
cetb (OIIC), ammapar Tombmxw,
JM30COMBI,  BaKyollb,  PUOOCOMBI,
aBTOJIN3, BE3UKYJISIPHBIN TPAHCIIOPT,

TICPOKCHCOMBEI, KJICTOYHBII COK,
TYprop,  MUTOXOHIIPHH, KPHCTHI,
TUTACTHIBI, XPOMOILIACTEI,

JIEWKOIIIACTBI, XJIOPOILIACTHI, CTPOMa,
TpaHblI,

TUIIAKOU/I, JIaMeIlIa.
XapakTepu3oBaTh

IIMTOILIA3MY

9YKapUOTUUYECKOM KIIETKH;
KJIaCCU(PHUIIMPOBATH OPTaHOUIBI

B 3aBHCHUMOCTH OT OCOOEHHOCTEM
X CTpoeHus (ogHOMEMOpaHHBIC,
JIByMeMOpaHHEIE,
HEeMEeMOpaHHbIC);

OIMUCHIBATh (DYHKIIMU KaXKIOTOOpraHona

B KIIETKE.
OOBACHATH COOBITHSI, CBSI3aHHBIE

c BHYTPHKJIETOUHBIM
MUIIEBAPEHUEM, €r0 3HAa4YeHUe JUIs
opraHusma.

Ot1Meuath 3HAYCHHE

[IUTOCKEJIETa; XapaKTepH30BaTh
€ro JJIEMEHTHI

(MUKpPOTPYOOUKH, MHUKPO(GUITaAMEHTEI,
MIPOMEKYTOUHBIE (DUITAMEHTHI), UX POJIbB
JKH3HEJEATEIBHOCTH KIETOK U TKaHeH

content.myschool.edu.ru/06/
11

50


https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

denepanpHas padouas nporpamma | buomorus. 10-11 kmaccer (yriyOaEHHBIH YpOBEHB)

JlaGopaTopHasi padora

((I/ICCHGZ[OBHHI/IC IUIasMoJin3a " JACIIa3MojIin3a B

PACTUTENBHBIX
KJIETKaX)
5.4 HememOpanHbie HemeMOpaHHbIe OPraHOMIb! KIETKH PackpbiBaTh copepikaHue TEPMUHOB Bubmoreka [TOK
OpraHOMIbI KIIETKA Crpoenrie #  (YHKIMH — HeMeMODaHHBIX UTIOHATHH: pubOcoMa, TOTMCoMa, https://lesson.academy-
MHKPOTPYOOUKH, TyGyIHH, content.myschool.edu.ru/06/
OpraHOMJIOB KJIETKH. PuOoCOMBI. N 11
Ipomencymounsie dunavenmr. KJIETOUHBIH ILIEHTp  (LEHTpocoMa), ==
MukpoduiaMeHTHI. Axmumnogvie LEHTPHOMH, LeHTpochepa, JKryTHii,
MUuKpoguramenmuol. MpllieaHbIe PECHIMKH, 6a3alIbHOE TenbIle.
KIETKH.  AKmuHoGble  KOMHOHEHMbl XapaKTepusoBaTh
HeMBLUCUHBLY KICTIOK. HeMeMOpaHHbIe OpTaHOUIbI
Muxkpotpy6ouku. Knerounsiii uentp. Ctpoenue KIETKH, KX CTPOCHHE HYHKIHK
U JIBIDKEHHE  KTYTMKOB M PECHHYEK.
Mukporpybouku nuTOmIasmel.  L{eHTprons.
benxu, accoyuuposanHule c
Mukpouramenmamu U MUKpOMpPYOOUKAMU.
Momopuvie benxu. JlemoncTpanmuu
Tabamuer  u  cxembl: «CtpoeHue
KHBOTHOM KJIeTKI», «CTpoeHue
pacTUTENBHOMN KIIETKH»
5.5 Crpoenue u GyHKIHHSAPA Sapo. OBonouKa sapa, XPOMaTHH, PackprIBaTh conepikaHue TEPMUHOB bubnuoreka [JOK

KapuoIula3Ma, SAIpBIIIKH, WX CTPOEHHE U
¢Gbynkiyu.  SInepHblid  OENKOBBIA  MaTpHKC.
IIpocTpaHCTBEHHOE PACTIONOKEHUE XPOMOCOM
B mHTepda3sHOM sape. Idyxpomamuu u
cemepoxpomamun. benkn XxpomatuHa —
THCTOHBI.

Jlunamuxa s0eproti 06010uKU

6 mumose. H0epHulii mpancnopm.
KireTouHsle BKIIOUEHMUS.
JemoncTpauuun

Tabauie! 1 cXeMbl: «Sapoy»

UIOHSATHIA: PO, sAepHast 000JI0UKa,
SepHBIE TIOPHI, HyKJIeoIia3zMa

(xapuora3ma), TeHOM,
XpOMaTHH, 9YXpPOMATHH,
reTepOXpOMaTHH,

SIPBIIIKO, XPOMOCOMBI, IIEHTPOMEPA,
KHHETOXOp, KIETOYHBIC BKIIOUCHHUS.
XapakTepu3oBaTh KIETOYHOE SAPO
KaKIICHTP YIPaBICHUS
JKH3HEACATCIIBHOCTBIO

KJICTKH, TeHETHYCCKUI
ammapaT KIETOK JYKapuor,
cTpoeHne W (QYHKIUH
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI SIpA U UX

https://lesson.academy-
content.myschool.edu.ru/06/
11
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B3aNMOCBSI3b c OpraHouJaMu
[UTOTIA3MBI
5 6. CpaBHUTENbHAS 1 CpaBHUTENbHAS XapaKTePUCTUKAKIETOK XapakTepH30BaTh THIIb! KIETOK bubnmnoreka [JOK
XapaKTEPUCTHK HOT TUTENIBHOM, KUBOTHOM https://lesson.academy-
AR SYKZP (3 (pacrimersiotl oot OyKapHot: PACTHTEIbHAA, content.myschool.edu.ru/06/
KJICTOK SyKapHOT rpuGHOH). JKHBOTHAS, [PHOHASL. 11 : =
JeMoHcTpanuu CpaBHHBaTh MEXy cO00# cTpoeHue _
Tabmuiel 1 cxembl:  «CTpoeHue " KHU3HENIESITEIbHOCTh
9YKapPUOTHYECKOH KIIETKIY, JYKapUOTHYECKUX KIETOK U  pOJib
«CTpoeHME KUBOTHOU KIIETKI, [pOKapHoT

o B OH H X
«CTpOCHI/Ie PACTUTCIILHOU KIICTKW). 6 OLeHO3a

OobopynoBanue: CBETOBOM MHUKPOCKOIT,
MHKpOIpeEnapaTbl paCTUTENbHBIX,

JKUBOTHBIX KJICTOK.
JlabopaTopHasi padoTa

«V3ydeHne CTpOGHUS  KIICTOK

Pa3JINYHBIX OPTaHU3MOBY

OOMeH BelllecTB ¥ NpeBpallieHre YHePruu B Kietke (9 yacos)

6.1 OOMeH  BewliecrsB  — 3 AccHMWIISILIMSL W OUCCAMWIISLIAS — JIBE PackprIBaTh conepaHue TEPMHHOB bubanoreka [JOK
MeTaboTH3M CTOpoHbl ~ MeTabonuzMa. Tumbl  oOMeHa W TIOHATHIH: OOMEH  BEIIECTB https://lesson.academy-
BEIIIECTB: aBTOTPO(PHBIA U TeTepPOTPOPHBIM. (meTabommusm), ACCHMHJISIIIHST content.myschool.edu.ru/06/
VYyacrtue kuciopogaB 0OMEHHBIX IpoIeccax. (anabonmu3M), WM  TUTACTUYECKHI 11
OHepreTudeckoe obecreueHne KIIETKH: o0OMeH, JTUCCUMITSLINS
npespanieHne AT® B oOMEHHBIX Mpoleccax. (xaTa®omM3M), I DHEPreTUYeCKUui
®DepMeHTaTHBHBII 0o0MeH, aBTOTPOdBI, TreTepoTPOdBbI,
XapakTep peaxiii KIJIETOYHOT'O aHa’poObI, a’poObl,  (EepPMEHTHI,
Metabonmu3ma. DepMeHTHI, X CTpPOCHHE, aKTUBHBIA  LEHTp, cyOcTpaTHas
CBOMCTBA W  MEXaHU3M  JIEHCTBHA. cnenu(UIHOCTb,
Kodepmentsr. Ornmunst ¢epMeHTOB OT KO EpMEHTHI, Genku-
HEOPTaHWIECKHX AKTHBATOPbI u 6enku-
KaTaJIm3aTopoB. benkum-akTHBaTOpHI M OCIKH- WHTAOUTOPEI.
MHTHOUTOPHI. 3aBUCUMOCTh [epeuncnsars 0COOEHHOCTH
CKOpPOCTH ()EPMEHTATUBHBIX pEAKIHUH OT IUIACTHYECKOTO M IHEPreTHYECKOro
Ppas3IUYHBIX (HaKTOPOB. oOMeHa B KIIETKE, YCTaHABJIUBATH
JemMoncTpauuu B3aMMOCBS3b MEXIY IUIACTHYECKUM
Tabnuel 1 cxembl: «DOTOCHHTESY, UPHEPreTHYECKUM OOMEHOM.
«OHepreTHyecKnii 0OMen», Pazmyuare  THmel  oOMeHa
«buocunres  Gemka»,  «CtpoeHue BEIIECTB:  ABTOTPO(HBIA |
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(hepmeHTa», « XCMOCHHTE3Y.
OobopynoBanue: CBETOBOM

1 BPpEMCHHBIX

MUKponpenapaToB. Jlaboparopnas pa6ora
«3yuenune KaTamuTHUECKON

akTUBHOCTH  (epMEeHTOB (Ha  TpUMepe
aMUJIa3bl WIIM KaTasasbl)».

JlabopaTopHasi padora

«M3yuenune (hepMEeHTaTUBHOIO

pacuiCiCHus NEPOKCHUIa BOAOpoaa
B paCTUTCIIbHBIX U JKUBOTHBIX KJIETKaX»

MHUKPOCKOTI;
000pyI0BaHUE JUTSI TIPUTOTOBJICHUS ITOCTOSTHHBIX

reTepoTPOQHBIH.

[okazbiBaTh poItb

KHCJIOPOJia B OOMEHHBIX
nporeccax.

CxeMaTH4ecKku n300paxkaTh
CTpoeHnedepMeHTa.

OTtnyathk epMeHTHI

OT HEOPraHMYECKHX KaTaJln3aTopOB
WOTIPENIeNsiTh UX POJIh

B (DYHKIIMOHUPOBAHHH JKHBBIX
CHCTEM, B ITPOMBIIUICHHOCTH, B
MEIUIIMHE, B  TOBCEAHEBHOM
’KM3HU YeJIOBeKa.

CraBUTh 9KCIIEPUMEHT 1o
BBISIBIICHHIO KaTaJINTHYECKON
AKTUBHOCTH

HEePOKCU/A3bl,  aMUJIa3bl,  OOBSICHATH

TIOJIYUCHHBIE PE3yIIbTaThI

6.2

ABTOTpOGHBII
obmena
dorocuHTe3

THUIT
BCIICCTB.

IlepBuuHBII ~ CHUHTE3  OPraHUYECKUX
BEIIECTB B KiIeTKe. DOTOCHUHTES.
AHoKcuzeHHbIll U OKCU2EHHDIL
¢omocunmes y baxmepuii.
Csemocobuparowue nueMeHmyl u
nueMeHmsl  peakyuoHHoco yeumpa. Ponb
XJIOpOIIACTOB B IIpouecce (OTOCHHTE3A.
CaetoBast U TeMHOBasipa3bl. Domoovixanue,
C3-, C4-

u CAM-munsi gomocunmesa.
[IpoxykTuBHOCTH (hOTOCHHTE3A.

Briusiaue pazandHbIX (HakTopoB

Ha  CKOpPOCTh  (OTOCHHTE3A.
(dorocunTe3A.

Jdemoncrpauuu IlopTpersl:
k. Ilpuetmm, K. Al
Tumupsizes.

Ta0munp! u cxembl: «DoToCHHTE3»

3HaueHne

PackpbiBaTh conepiaHue TEPMUHOB

u mousTHi:  QorocuHTe3,  (hazbl
(orocuHTe3a (CBETOBAs, TEMHOBAs),
(dhoronus, hochopuinpoBaHue, UK
KampBuna, HAJI®+ (mepeHocuuk
BOJIOPOIA).

XapakTepr30BaTh IIACTHYECKUIT 0OMEH
Kak dTam o0mero oOMeHa BEIECTB;
coOpiTist  (orocmHTe3a  (peakiyn
CBETOBOM W TeMHOBOW (a3); poib
XJIOPOILIACTOB B nporecce
(horocuHTE3A.

BBIABIATE  NPUYMHHO-CIIE/ICTBEHHBIE
CBSI3H MEX/IY MOTJIOICHUEM COTHEUHOM
9HEPIUH XJIOPOPIIIOM ¥ CHHTE30M
Monexkyn ATO.

CpaBHUBATh NCXOIHBIC BEIIECTBA,
KOHEYHbIE  MPOAYKTHl U
YCIIOBUSIIPOTEKAHUSL PEAKLUI
CBETOBOW ¥ TEeMHOBOH (a3

bubanoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/
11
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(orocuHTE3A.
YcraHaBIUBaTh B3aUMOCBSI3b MEXKITY
(doTocuHTE30M " JIBIXaHHEM;

CBETOBOM M TEMHOBOM pEaKIMSIMHU
dorocunTe3a. OlCHUBATH 3HAUCHHE
(orocunTE3a

JUTS SKU3HU Ha 3emiie

6.3 ABTOTpO(HBIH TUI XeMOoCHHTE3. Pa3noobpasue PackpbIBaTh conep:kaHue TEPMUHOB bubaunorexa [JOK
obMeHa BEILECTB. OpraHU3MOB-XEMOCHHTETHKOB! UIOHATHI: XEMOCHHTE3. https://lesson.academy-
XeMocHuHTEe3 HUTPUPHUIUAP YIOIIHEC OakTepuu, OOBSCHHUTH CYIIHOCTh XEMOCHHTE3a, content.myschool.edu.ru/06/

kKele300aKTepur, cepodaKTepUH, pacKpeiBaTh ~ €ro  3HAYCHHEC B 1
BOIOPOJHBIE  OakTepuu.  3HAUCHHE ouocdepe. I[IpuBomuTh  TPUMEPBI
XEeMOCHHTE3a. XEMOCHHTE3UPYFOIIAX GakTepuii
JeMoHcTpanuu (auTpudUIMpYIOIINEe OaKTepHH,
Hoptpersr: C. H. Bunorpanckuii, I'. A. KeJIe300aKTePHH,
3aBap3vH. cepobaKTepuu, BOIOPOIHBIC
Tabmurs! 1 cxeMbl: «DOTOCHHTESY, baxrepun) u
«XeMOCHHTE3» XapaKTepHso

BaTh ux
JlaGopaTopHasi paGoTa

JKU3HEACSTE
«CpaBHenrne  mporeccoB  (orocuHTeza  H

JILHOCTb.
XEMOCHHTE3a»

CocraBisiTh ypaBHEHHUS

peaKkuMiXeMOCUHTE3A.

CpaBHHUBATh XEMOCHHTE3

¢ orocuHTE30M

6.4 DHepreTudecKkuit AHa’poOHbIE OpraHu3Mbl. Bumsl OpoXKeHUS. PackprIBaTh conepikaHue TEPMUHOB bubmmoteka LIOK
0bMeH - [IpoayKThl OpOKEHHS M HX HCHOJIb30BAHHE U IIOHATHIL: 3TAIlbl 3HEPreTHUYECKOro https://lesson.academy-
JIMCCUMMJISITINAS YEJIOBEKOM. oOMeHa — ITOATrOTOBUTENILHBIH, content.myschool.edu.ru/06/

AHa’po0HBIE MUKPOOPTaHI3MBI KaK

00BEKTHI OMOTEXHOIOTUHI u
BO30yauTenu OonesHend. A’poOHBIE
OpTaHU3MBL. Orarmsl

SHEPTreTUIECKOro 0OMeHa.
IloaroroBuTenbHBIA  3Tall.
OECKHCIIOPOIHOE pacIIeIUICHHE

TJIIFOKO3BbI.

Bbuonoruueckoe OKHCIICHHEC, HIIN
KJICTOYHOC JbIXaHUC. Pons
MI/ITOXOH,Z[pI/IfI B Tpoueccax

I'makommz —

OecKHCIOpOAHBIN (aHAIPOOHBIH),
KHCIIOPOIHBIN (a3pOOHBII); TITHKOIIH3,
Opoxenue, Omonornyeckoe
okmcneHne(npixanne), mukia Kpebca,
OKHUCIIUTEIEHOS
hocthopmmpoBanme,
rpajyieHT,  NPOTOHHAS
CHHTA3a.

[epeuncnsars 0COOCHHOCTH
9HEpreTnvyeckoro  obMeHa B
KJIETKE. OmnuceBaTh STaIbI

MIPOTOHHBIN
ATOD-

11
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OHOJIOTMYECKOr0 OKUCIICHHS.

[uknnueckue peaknum.

OxwucnutenbHoe pochopunupoBanue. IHepeus
Membpannoz2o epaduenma npomonos. Cunmes
AT®D: paboma npomonnou ATD-cunmaso.
[IpeumymectBa a’spoOHOro IyTH OOMeHa
BEIIECTB Iepe/i aHadpOOHBIM. D PEKTUBHOCTD
9HEPreTH4ecKoro ooMeHa.

JeMoHcTpanuu

Hoptpers: B. A. Ourensrapar, I1.
Murtuenn.

Tabauibl U cXeMBbL: «DHEPreTHICCKHITOOMEH.
JlabopaTopHasi padoTa

«CpaBHeHHe MMPOIIECCOB OPOKEHUSI UIABIXAHUS)

9HEPreTU4ecKOro obOmeHa
(IO OTOBUTEINBHBIH,
OECKUCIOPOIHBIH, KHCIOPOIHBIN)
MCPaBHUBATh UX MEXIY COOOM.
XapakTepu30BaTh peaxknun
[TIMKOIM3a, OpOXKEHUsl, KIETOUHOro
JIBIXaHHUS.

VYcraHaBiAMBaTh B3aUMOCBSA3b MEXKIY
TTIUKOJIM30M, KJIETOYHBIM JIbIXaHHEM

ncuHTe30M Mosekyn ATO.

CocraBisiTh ypaBHEHUS
OCHOBHBIX ITaIoB
JHEPreTuYeckoro oOMeHa B
KJIETKE.

PaccuutsiBath

IHEPreTUUECKYIO

3G GEKTUBHOCTD  TJIMKOIN3a

u OGHOIOrnIecKoro
OKHCIICHHUS.

Ha3zrsiBaTh HWCXOJHBIC
BEIIIECTBA, KOHEYHBIE
TIPOIYKTHI U YCIOBUS

[IPOTEKAHUS peakuui
JHEPreTU4ecKOroooOMeHa.
CpaBHHUBATH SHEPTETHYECKYIO

3¢ PEKTUBHOCTH OECKHUCIOPOJHOTO
M KHCIIOPOTHOTO 3TAIlOB KOHEYHBIE
NPOAYKTHl U YCIIOBHS NPOTEKAHMS
peakuuii sHepreTuIeckoro oomMeHa
SHEPreTHIecKOoro oOMeHa

Hacnencreennast uapopmalms 1 peanusaips ee B KieTke (9 yacos)

7.1

Peakiun
CHUHTE3a

MaTPUYHOTO

2

Peakinn MaTpUIHOTO CHHTE3A.
[IpuHINT KOMITIEMEHTapHOCTH
B PEAKIMAX MAaTPUIHOTO CHHTe3a. Peammzamms
HACIIeICTBEHHOH MH(popManuy. [ eHeTmaeckumit

Kof#, ero cBoicTtBa.  TpaHckpumus — —
Matpuusblii  cuHTe3s  PHK.  IlpuHummer
TPAHCKPHITIUH: KOMILIEMEHTaPHOCTH,
AHTHUIAPAJUIENBHOCTD, ACUMMETPUYHOCTb.

PackpriBaTh comepkaHue TEPMHUHOB
HIOHITUH: T€H, TCHETHISCKUH KO/I,
KOJIOH (Tpumuer), CTOIT-
KOJIOHBI, MaTPHIIA, MaTPHIHBII
cuHTe3, TpaHckpunuus, PHK-
oJuMepasa,

MIPOMOTOp, CIUIAHCUHT, UHTPOH, SK30H.
XapakTepr30BaTh peaKIlui MaTPUIHOTO

bubanoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/
11
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Cospesanue MampuiHvIx PHK 8
sykapuomuieckou Kiemxe. Hexooupyrowue
PHK. JleMoHcTpanun

Hoptper: H. K. Konbror. Tabauikl u

CXEMBI: «burocuHTe3 Oenkay,
«["eHeTnueckuii Kom»

CHHTE3a, CBOMCTBA TEHETHYECKOr 0 KO/a.
OnuceiBaTh 3Tallbl TPAHCKPUILIUU U
TPaHCIISLNH; YCTaHaBJIUBATh
B3aMMOCBSI3b MATPUYHBIX pEaKIUi

B KJICTKE; CXEMATHUYCCKH H300paxkaTh
MaTpUYHbIE PEAKIUH TPAHCKPUIIIIMHI
WUTPAHCIISIIUH.

Pemiate OHONOrMUecKHe 3aJayd  Ha
onpejieNieHue OCJIe/IOBATEIIbHOCTH
HYKJIEOTH/IOB JIHK " MPHK,
NpUMEHSIsI 3HaHUS O  peaKiusx
MAaTpUYHOTO CHUHTE3a, TE€HETHYECKOM
KoJIe,

MPUHIATIC KOMIUIEMCHTAPHOCTHU

7.2 CunTes Genka Tpancisauuss u €€ 3rampl.  Yyactue PackpeiBaTh conepxaHUE TEPMHUHOB bubnunoreka [JOK
tpancrmoptHeix PHK B OuocuHTE3e Oernka. W TIOHSATHH: TPAHCISIIUS, AHTHKOIOH, https://lesson.academy-
VYcnoBust 6rocunTe3a Genka. Komuposanie TPHK, amunoaunmn-tPHK-cunreTasa content.myschool.edu.ru/06/
AMUHOKHCIIOT. Pons pubdocom B (xomaza), nonupudocoma 11
OuocuHTe3e Oenka. (monucoma). XapaxkTepu3oBaTh
JleMOHCTpALIH CBOICTBA T'€HETHUYECKOr0 KOAa.
Tabmumel u  cxeMbl: «buocunres OnucbiBath  OTambl  TPAHCIAUMH U
6enkay, «I'eHeTHIeCKHit Kom» CXeMATHICCKH n306paKath
MaTpPUYHbIEPEAKIIMN TPAHCIISALIHH.
Pemrate Ononoruueckue 3aiauu
Ha  ONIpe/elieHHe  aHTUKOJOHOB
TPHK, MMOCJIEA0BATEIHHOCTH
AMHUHOKHCIIOT
B Mojekyiae Oenka, IPUMEHS
3HaHUA O PEAKIMUAX MAaTPUIHOTO
CHHTE3a, TEHETHYECKOM  KOJE,
MPUHIIIIE
KOMILUIEMEHTapHOCTH
7.3 MeXaHu3MBbI Cospementbie npedcmasienus PackpriBaTh comepxaHne TEPMHUHOB bubnmnoreka [IOK

OKCIIPECCHUN T'€HOB

0 cmpoenuu  eenos. OpraHuzanus
reHOMa Y IPOKAPHOT U IYKAPHOT.

PerHHHHH AKTUBHOCTH I'CHOB

y mpokapuotr. ['mnoresa omepona (.
Kako0, XK. Mano).

WIIOHATUMN: OIepaTop, ONEPOH,
CTPYKTYpHBIE TEHBI,
IIPOMOTOP, PENPECCOP.

OnuceIBaTh CTPYKTYpY FT€HOMA
MPOKApHOT; XapaKTeph30BaTh padboTy
MHIYIHOETLHOTO u

https://lesson.academy-
content.myschool.edu.ru/06/
11
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Monexyasiprvle mexanusmbl IKCHPECCUlL 2€HO8 Y
aykapuom. Ponb xpomamuna

6 peeyasyuu pabomel 2eHos. Perymauus
OOMEHHBIX TPOLIECCOB B KIICTKE.

Knetounslii romeocras. [lemoHcTpanun
Tabmuiel ~ u cxembl: «buocuHTe3  Oemkay,
«["eneTnueckuii Kom»

penpecaneﬂLHoroonep OHa.

BbiaensaTh CTpYKTYpHYIO 1
peryisiTopHbIE YacTH reHa
sykapruoT. CpaBHHBATh IPOLECCHI
9KCIPECCUH TE€HOB Yy TPOKApUOT U
JYKapHOT. XapakTepu3oBaTh
rurnore3y onepona (P. XKaxob, XK.
Mamo).

OnuceIBaTh MEXaHU3M noaacpKaHus

KJICTOYHOI'O roMeocTasa

7.4

OCHOBBI BUPYCOJIOTHH.
WudopmanmonHasi OuoiIorust

Bupycsl — HekneToyHble (HOPMBI KH3HH U
obnuratHeie mapasutbl. CTpoeHHe TpPOCTHIX MU
CITOYHBIX BUPYCOB, PETPOBHPYCOB,
OakTeprodaros.

JKusnennwiti yuxa JJ{HK-cooepocawux supycos,
PHK-cooepoicawux eupycos, baxmepuogazos.
Obpamnasi ~ mpaHckpunyusi, — pesepmasa,
unmezpasa.

BupycHbie ~ 3a0oneBaHusi  uellOBeKa,
*HUBOTHBIX, pactenuit. CITM/], COVID-

19, commanpHple W MEOUIMHCKHE
poOIeMEI.

buoungopmamuxa: unmezpayus u - ananuz
bonvuux maccueos («bigdatay) cmpykmypHuix
buonoeuyeckux Oaunnvix. Hanomexuwonoeuu 6
buonoeuu u meduyune. Ilpoepammupyemvie

Gdynkyuu  benxos.  Cnocobvl  docmasku
JleKapema.
JdemoncTpauuun

Hoptper: A. U. VBanoBckuii. Tabmuipl u
cxeMbl: «['eHeTnueckuii kon», «Bupyco»,

«baxrepnodarmy».IlpakTuueckas pa6ota
«Co3iaHue MOJeNy BUPYyCa»

PaCKpI)IBaTL COZICP)KaHUC TEPMUHOB U

MOHSITUI: BHPYC, BHUPUOH,
CepJIlleBUHA,  KarlCH/I, obpaTHast
TPaHCKPHIILINA, pETPOBHUPYCHI,
Oaktepuodar, BUpYC

nmMmyHoneduiura yenoseka (BUY),
HPUPOIHO-0YaroBbIe HHPEKLIUH.

XapakTepu3oBaTh BUPYCHI,
perpoBHUpyCchl M OakTepuodaru
Kak BHYTPHKJIETOUHBIX
Mapa3uToB MIPOKAPHOT u
9yKapuorT.

W3znarats THIIOTE3bI
9BOJIOLIMOHHOTO  IPOUCXOXKICHUS
BUPYCOB.

OnuceIBaTh MEXaHU3M B3aNMOACHCTBHA
BUpyCa W KICTKH, WH(EKINOHHBIA
BHUPYCHBII Mporecc.

XapakTepu30BaTh MEXaHU3MBI
BEPTHUKAJIBHON u
TOPU30HTAJIBHOM nepenayn
BHPYCOB; 3a00JI€BaHHUS

JKUBOTHBIX u pacTeHui,
BBI3BIBAEMBICBHPYCAMHU.

HassiBaTh BUpyCHBIE 3a001€BaHM,

BCTpCHAOIIHCCA y
YCJIOBCKA: I'PUIIIIL, KJ'ICIIICBOI\/'I
3HIIC(1)3.J'II/IT, I'CIIaTUT,

bubaunoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/
11
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COVID-19, CITUA.

Colutoath rmpaBuIia MOBEACHHS

B OKpY)Xarolied MpUpOAHON cpere,
Mep IPOPUIAKTHKN PacIpOCTpaHEHHS
BUPYCHBIX 3a00J1€BaHHH (B TOM YHCIIe
BUY-undekun)

JKW3HEHHBIH UK KISTKH (6 9acoB)

8.1 JKuzneHHbIi LUKII Knerounslif 1ukn, ero mepuoabl U PackpbiBaTh conepkaHue TEPMHUHOB U bubmuoreka [IOK
KIIETKH peryasuus.  ViHteppaza ©M  MHUTO3. TIOHSATHI: KIIETOYHBIH uukn, | https:/lesson.academy-
OCO6EHHOCTH MPOLIECCOB, uaTepbasza. Ilepeuncusite  mepumomel | content.myschool.edu.ru/06/
MPOTEKAIOLINX B uHrepdase. JKU3HEHHOTO  IMKJIA  KIETKH | 1
IToaroroBka KJIETKHU K JEICHUIO. XapaKTepu30BaTh MPOTEKAIOIINE B HHUX
IIpecunTeTHuecKuit IIPOLIECCHI
(TOCTMHUTOTHYECKHIA), CHUHTETHYECKHH |
MOCTCUHTETHYECKHI (mIpeMuTOTHYECKUiA)
nepuopl HHTEP(hA3HL.
JdemoncTpauuun
Tabuuiel ¥ cxeMbl: «KH3HEHHBIN HUKIKIETKI,
«MwuTo3»
8.2 Matpuunsiii cuares J{HK. Matpuunsiii cunres JJHK — PackpeiBaTh copepxkanue TepMuHOB U | bubamorexa [JOK

XPpOMOCOMBI

permukanma. [lpuanuner permmukarnmn JJHK:
KOMILJIEMEHTapHOCTb,
MOJTyKOHCEPBATHBHBIN CHHTE3,

AHTUIIaPAJUICIBHOCTD. Mexanuzm peTUIMKannun

JHK. XpomocoMmsl.

Crpoerne  xpomocoMm. Temomepbl u
Tenomepasa. XpOMOCOMHBIN Ha0Op KIETKU
— KapuoTuil. JIMIUIOMAHBIM M rariouIHbII
HA0OPBI XPOMOCOM.
T'omomnorudansie
XPOMOCOMBIL.
JemoncTpauuun
Tabauiel U cxembl: «JKU3HEHHBIN HUKIIKICTKIDY,
«CTpoeHue XpoMOCOM»,

«Permmukanms JJTHK».

OobopynoBanue: CBETOBOM MHUKPOCKOII;
MHKpOTpenapaTsl: «MHUTO3 B KIIETKaX

XPOMOCOMBI. ITonoBeie

TIOHATHIA: peTUIUKanus (PEeayTUIHKALINs),
KOMIUIEMEHTAPHOCTb,

AHTHUIIAPAJUIENIEHOCTb,

JHK-monumepasa, TeroMepa,
peIUIMKAIIMOHHAsT BWIIKA, XPOMOCOMA,
XPOMOCOMHBIII  HaOOp, HYKIEOCOMBI,
CECTPUHCKUE XPOMATHUIBI, IIEHTPOMEPA,
KapHOTHII, TaTuIONTHBII u
JIATUTOMTHEII Habop XPOMOCOM,
TOMOJIOTHYHBIE XPOMOCOMBI, IOJIOBBIE

XPOMOCOMBI.

XapakTepr30BaTh CTpOcHHE
XPOMOCOM,KapHOTHIIOB OPraHU3MOB.
[epeuncnsate TIPUHIHIIBL

peukatmun JJHK w  pgaBate um
COJICPIKATEIBHYIO XapaKTCPHUCTHKY.
OmnuceIBaTh
peruukanuu/IHK.

MEXaHHU3M

https://lesson.academy-
content.myschool.edu.ru/06/
11
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CxemaTH4ecKu n300paxkaTh
cTpoeHneMeTa(asHoil XpOMOCOMBI.
Paznugate XxpoMOCOMBI

KOpEIIKa JIyKa.
JlaGopaTopHasi padora

«3yuenne XPOMOCOM Ha TOTOBBIX
MHKpOITpenaparax» Ha MUKpOIpenapaTax u
MUKpodoTorpadusax
8.3 enenne  kieTku  — 2 Henenne knerkun — muto3. Crtagum MUTO3a U PackpsIBaTh conepxaHue TEPMHHOB bubnmnoreka [JOK
MUTO3 MPOUCXOJSIIIME B HUX Tpolecchl. THIbI W TOHITHHA:  MHTO3, mpodasa, https://lesson.academy-
MuTO3a.  KapumokuHes W IMTOKHHE3. meradasza, anadasza,  Tenodasa, content.myschool.edu.ru/06/
Buonornueckoe 3HaUCHHE MUTO3A. KapHOKHHE3, IIUTOKHHE3, BEPETEHO 11
JleMOHCTpaIHH JeneHusi, meradasHas TUIACTHHKA,

Tabauie!l U cxeMmbl: «KU3HEHHBIN HUKIKIECTKID, Goposta ienenns.

«CTpoeHue XpoMocoM», Iepemenars .
«Pennukanus JIHK», «MuTo3. HOCAENOBATEIILHOCTD crajnn
o MHTO3a U OIIMChIBATH
OobopynoBanue: CBETOBOM MHUKPOCKOIT,
IIPOUCXOJAIIME HAa HUX [POLECCHI.
MUKporpenapaTsl: «K MUTO3 B KJIETKaxX
CpaBHUBAThH 0COOCHHOCTH
KOpCILIKa JIyKay. IIPOTEKAHHUS MUTO3a B PACTUTENBHBIX
JlaGopaTopnas padora 1 JKUBOTHBIX KIETKaX.
«Habmogenne MuTO3a B KII€TKaxX OGBIACHSTE T —
KOHYMKA  KOpemKa  Jyka  (Ha  TOTOBBIX |  cyiprciiMHTO34.
MUKpOTMpernapaTax)»
Pasznuuathk cTagun MuTo3a
Ha MHUKpOIpenapaTax u
MUKpodoTorpadusix
8.4 Perynsus 1 Pery/isiis MUTOTHIECKOTO LKA PackprIBaTh comepikaHie TEPMUHOB bubnuoreka [JOK
it https://lesson.academy-
KU3HEHHOTO LUKITa knetku. [Iporpammupyemas KieTo4HasTHOEb — MMOHATHH: aToNTo3, Npoupeparus, Cor?ten tmyschool.e duvru 106/
KTETOK ATIONTOS. ;{(ﬂ@)(’pepeHquOBKa. - . .edu.
apaKTepU30BaTh eTYIISIIHIO 44
Knerounoe  sapo,  XpOMOCOMBI, p p perymin
MUTOTHYECKOTO IIMKIA KIETKH.
(hyHKIMOHATbHAS TEHOMUKA. N
OOBSICHATD OMOTOTUIECKII

Mexanuzmol nporugepayuu, ougpepenyuposxi,

CMBICIT  3alporpaMMHPOBAHHON
cmapenusi u  eubenu kiemok.  «Llugposas porp p

KJIETOYHOMTHOENIN — aIlonTo3a.

Kiemkay — OuouH@opmamuueckue Mooeau

YcraHaBIuBaTh B3aUMOCBSI3b
DYHKYUOHUPOBAHUA KIETNKU.

MEX]Ty TOMEOCTa30M KIIETOK M HX
JdemoncTpauun

THOEIBIO

Tabauiel U cxeMbl: «KU3HEHHBIN HUKIIKICTKIDY,
«CTpoeHue XpoMOCOM»,
«Permukamms JJHK», «Muto3»

Crpoenue u pynkun oprann3Mos (17 gacos)
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9.1 Opranu3sm KaK eJMHOELEN0e Bbuonornyeckoe pazHoOOpasue PackpbIBaTh COAEPIKAHHE TEPMHHOB I bubmmorexa LIOK
opranu3moB. OTHOKJIETOYHBIE, TOHSTHIL: OpraHm3M, opra, https://lesson.academy-
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI. OpraHenjibl,  CHCTEMa OpraHoB, (itintent.myschool.edu.ru/06/
Oco0eHHOCTH CTPOEHHUS U anmapat, (QyHKIHOHAJIbHAsI CHUCTEMA, -
JKU3HEJCATEIIBHOCTH OJTHOKJIETOYHBIX romeoctas.IlepedncsTh CTpYKTypHO-
OpPTaHU3MOB. Bbaxrepuu, apxew, (yHKITMOHAIBHBIE YaCTH
OJIHOKIJICTOYHBIC IPHOBI, OJITHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
OJTHOKJICTOYHBIE BOJOPOCIH, APYrHUe MPOTHCTHI. MHOTOKJIETOUHBIX "
Kononunansuele  opranu3msl.  B3auMocBs3b MHOTOTKAHEBBIXOPTaHH3MOB.
yacTell MHOTOKJIETOYHOro opranmsMa. TkaHw, XapakTepr3oBaTh
OpraHbl M CHCTEMBbl OpraHoB. OpraHusMm Kak OCOBEHHOCTH ~ CTPOCHHS U
enuHoe nenoe.l'omeocTas. KU3HEIEATENbHOCTH
JdemoncTpauuun OJIHOKJIETOYHBIX
Tabumel ¥ cxeMbl:  «OIHOKIJIETOYHBIE OpraHu3MoB,
BOZOpOCIH», « MHOTOKIIETOUHbBIE BOJOPOCIT, KOJIOHMAJIbHBIX, MHOTOKJICTOIHBIX
«bBakTepum», MMHOIOTKaHEBBIX OpraHU3MOB.
«IIpocTeiimmey, «Oprassr I[BETKOBBIX CpaBuuBaTh MEXIy CO0OI
pactennit», «CHCTEeMbI OPTaHOB TTO3BOHOYHBIX OJHOKJICTOYHBIC,
JKUBOTHBIX), KOJIOHHAJIBHBIC,
«BHYTpeHHee CTPOCHHE HACEKOMbBIX». MHOI'OKJIETOYHBIE W MHOI'OTKAHEBbIC
Oo6opynoBanue: CBETOBOM OpraHH3MBI
MHUKPOCKOIT; MUKPOIIPENapaThl
OJTHOKJIETOYHBIX OpPTraHU3MOB; JKUBBIE
SK3EMILISAPEI KOMHATHBIX pacTeHuii;
repbapuy  pacTeHMH  pa3HBIX  OTIENOB;
BIIQKHBIE TIPEapaThl
JKUBOTHBIX

9.2 TkaHu pactenuit Tkanu pacteHuil. TUIIBI paCTUTEIbHBIX TKAHEH: PackpbiBaTh copepkaHue TEPMUHOB bubnuoreka [JOK

oOpa3oBaTenbHas, IIOKPOBHAs, IPOBOISIIAL,
OCHOBHaf,
Mexanndeckas. OCOOCHHOCTHM  CTPOCHHS,
(YHKIWH ¥ pacIooKeHNsI TKaHeH B OpraHax
pacTeHuid.

JemoncTpauuun
TabynIBl ¥ CXEMBIL:

«TkaHn paCTeHHfI», ((Opl"aHLI IIBECTKOBBIX
paCTeHHfI)), ((KOpHeBLIe CUCTEMBI»,

U TOHATHI: TKaHb, SIHAEPMHC,
mpoOka, Kopka, Iy0, IpeBecHHa,
JPEBECHHHBIC BOJIOKHA, JIyOSIHBIC
BOJIOKHA,  COCYIBI, KaMEHHUCTBHIC
KJICTKH.

XapakTepr30BaTh THITBl PACTUTEIBHBIX
TKaHel: oOpa3oBaTebHAs, ITOKPOBHAs,
MPOBO/IAINAS, OCHOBHAS, MEXaHHYECKas;
MIePEYHCIIATH OCOOEHHOCTH UX CTPOCHUS

https://lesson.academy-
content.myschool.edu.ru/06/
11
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«CtpoeHue cTeOs»,

«Ctpoenue JIMCTOBOM
Oo6opynoBanue: JKUBbIE
KOMHATHBIX PAaCTEHMIA; CBETOBOM

INIACTUHKHW) .
OK3CMIIIAPbI

MHUKPOCKOIT; MUKPOIpEnapaThl TKaHeH.
JlaGopaTopHas padota
«/3ydeHue TkaHel pacTeHu

" BBIIIOJIHACMBIC (byHKIII/II/I

9.3 TkaHu  KMBOTHBIX W TkaHM IKMBOTHBIX M 4eJNOBEKa. THIIBI PackpeiBaTh coziepkaHue TEPMUHOB
4enoBeKa JKMBOTHBIX TKaHEH: ATHTEIHAIbHAs, W TIOHSATHHA: OIUTENNH, CEKperT,

COEIMHUTENbHAS, MBIIICYHAs, HepBHasl. MBIILICYHbIE ~ BOJIOKHA,  HEHpOH,
OcobeHHOCTH CTpOEHHUS, GbyHKIMH u Helpornus.
pacroyiokeHus TKaHel B opraHax XapakTepu3oBaTh TKAaHU XUBOTHBIX U
JKMBOTHBIX U YeJIOBEKa. YeJIoBeKa: SMUTENHANbHAS,
JemMoncTpauuu COE/IMHHTEIbHAS, MBILIICYHAs, HEPBHAS;
TaGnunp! u cxembl: « Tkann MePEYHCISITh OCOOCHHOCTH UX CTPOCHUS
KHUBOTHBIX», «CKeJleT YelIoBeKay, 1 BBITIONHsIEMble (DYHKIIUU
«IIumesapurensHas cucrema», «KpoeHocHas
cucTeMay,
«/Ip1xaTenpHas CUCTEMAY, «HepBHas
cucreMay, «Koxa», «MblleqHas cucrema.
Oo6opynoBanue: CBETOBOH MHUKPOCKOIT;
MUKpOINpenapaTbl TKaHEH.
JlaGopaTopHas paGoTa
«3yueHue TkaHel KUBOTHBIX»

9.4 Opra#sl. CucreMsl Opra#ssl. BereratuBHbie u PackprIBaTh comepkaHne TS pPMUHOB U bubnuoreka [JOK

OpraHOB reHEPATHBHBIE OPTaHbl PACTEHMIA. NOHSATHI: OpraH, KOpPEHb, IO0ET, https://lesson.academy-

OpraHbI ¥ CHCTEMBI OPTaHOB [IBETOK, IUIOM, CEMsI, TIOJIOBBIE content.myschool.edu.ru/06/
KUBOTHBIX M  UeloBeKa. DyHKIUH JKETIE3Hl, TIOJIOBBIE MPOTOKH, 11
OpraHOB U CHCTEM OpPIaHOB. KOITyJISITUBHBIE ~ OPTaHbl, CHCTEMBI
JeMoHCcTpauuu OpraHoB.
Tabmumpl u cxembl: «OpraHbl IBETKOBBIX XapakTepu3oBaTh  BETreTaTHBHBIE U
pacTeHuii», «KopHeBbie CHUCTEMBD», TEHEpaTUBHBIE  OpraHbl  pPACTEHUH,

«CtpoeHnue cTeOms»,

«CtpoeHue TUCTOBOW TIIACTHHKI,
«CKeJer yenoBekay,
«[lnmeBapuTenpHas cucTemMmar,
«KpoBeHnocHast cucrema,
«/IpIxaTenbpHas CHCTEMaY,

COMATHUYECKUE U PETYISATOPHBIC OPTAHBI
JKUBOTHBIX; TIEPEUUCIISATE OCOOCHHOCTH
WX CTPOCHUSI U BHITIONHSIEMBIE ()YHKITHH.
YcraHaBnuBaTh B3aUMOCBSI3U  MEXKIY
CTPOCHUEM OPTaHOB U UX (QYHKITHSIMH.
Paznuuate Buabl TKaHEH, opraHbl
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«BrraenurenpHas CHCTEMAY,
cucTeMay, « JHIOKPHHHAS CUCTEMa.
Oo6opynoBanue: JKUBbIE 9K3EMILISPBI
KOMHATHBIX PaCTCHHUIA; repoapuu

pacTeHwmii Pa3HBIX OTJICTIOB; CKEJICTHI
IMO3BOHOYHBIX, KOJUICKIIUU OCCIIO3BOHOUHBIX
JKUBOTHBIX; BJIQKHBIC TIperapaThl >KUBOTHBIX,
CKeJleT

«HepsHas

YCJIOBCKA.

JlabopaTopHasi padora
«/3ydeHue opraHoB IIBETKOBOTOPACTCHHSD)

M CHCTEMBI OPI'aHOB, B TOM YHCJIE
YeJloBeKa, Ha MHKpOIperapaTax,
BJIQYKHBIX IIpenaparax, repoapusx
nmuKpodororpadusx, TadbIULIax,
MOJIEIISIX U MYJISDKax

9.5 Omnopa  Ttena Onopa Tena opranm3moB. Kapkac pacTteHui. PackpbiBaTh coaepikaHue TepMHHOB u | bubmuoreka [TOK
OpPTraHu3MOB Ckenersl OJHOKIJIETOYHBIX W MHOTOKJIETOYHBIX MIOHSITUIA: OTIOPHBIE CUCTEMBI, 000IOUKH https://lesson.academy-
JKUBOTHBIX. K1eTKH, (pUOPHILTBI, Kapkac, HapyxkHbiii | content.myschool.edu.ru/06/
Hapy»xHbIit 1 BHYTpEeHHUH CKeleT. CKeJeT (XUTHHOBBIN IIOKPOB), 1
CTpoeHHe U TUIIBI COSTUHEHUS KOCTEH. TUIPOCTaTUYECKUM CKEJIET, BHYTPEHHUI
JeMoHcTpanuu CKeJIET, KOCTU ([UIMHHBIC, KOpPOTKHE,
Tabmuipl u cxembl: «CTpoeHue credisy, IUIOCKUE), COCIHEHUS KOCTEH,
«Ctpoenue JINCTOBOM TTACTUHKH, HETIO/IBIKHBIE (IIIBBI),
«Cxener  4yenmoBeka».  (OOopynoBaHue: [10J1yIIOABUKHBIE, TOIBIKHBIE
CKEJIEeThI [03BOHOYHBIX; BIIAJKHBIE (cycraBhl), OTZETBI cKenera
TIpenapaTbDKUBOTHBIX; CKENET YeTOBEKa; MO3BOHOYHBIX  JKMBOTHBIX:  HepeTl,
PaKOBUHBI MOJUTIOCKOB; KOJIJIEKIIMN 0CeBOM CKeJer (TT03BOHOYHUIK,
HACEKOMBIX, UTIIOKOKHIX TpyIHas KIeTKa, Xopja), Iosca
KOHEYHOCTEI, cBO0OOIHBIE
KOHEYHOCTH.
OnwuckeBaTh HapY>KHBIN u
BHYTPCHHUH CKEJEeThl  JKUBOTHBIX,
CTPOGHHE W THIBI COCTUHEHUS
KOCTEM.
YcTanaBnmBaTh B3aMIMOCBSI3U
MEXIy  CTPOCHHEM OITOPHBIX
CHCTEM M UX
¢yakmmsamMu B opranmsme. CpaBHHBATh
CTPOCHUE OTIOPHBIX CHCTEM
pacTEeHHI U JKHBOTHBIX
9.6 JlBrkeHue JBrokeHne OpraHUu3MOB. JlBroxeHue PackpsiBaTh conep:kaHue TEPMUHOB H Bbubnmnoreka [IOK
OpraHU3MOB OJIHOKJIETOYHBIX ~ OPTaHWU3MOB: aMEGOMIHOE, HOHSTHH: JBIDKeHHe, mBHraTensHele | https://lesson.academy-
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KTYTHKOBOE, pecHIYHOE. JBiKeHue
MHOTOKJICTOUHBIX ~pAacTeHHH: TPOMU3MBI H
HaCTHH.

JIBIKeHHE MHOTOKJIETOYHBIX

JKMBOTHBIX M YEJIOBEKAa: MBIIIEYHAsl CHCTEMa.
Peduexc. CkeneTHbIe MBIIIIBIN HX padoTa.
JeMoHcTpanuu

Tabmuner  u cxembl:  «OJHOKJIETOYHBIC
Bojopocimy, «IIpocreimmey,
«CTpoeHue MBI,
CHCTEMa)

«MpImeyHas

OpraHeibl, JBW)KEHHE MPOCTSHIINX
(amEbomnmHOE, JKT'YTHKOBOE,
PECHUYHOE),  JBIDKEHUE  PaCTeHMI
(TpomM3MBI,  HAaCTWUH),  MBIIICYHBIE
CHCTEeMBI (COKpaTHTENbHBIE BOJIOKOHIIA,
KOYKHO-MYCKYJIbHBIH MEIIIOK,
CKeJIeTHasl MYCKYJaTypa), CKeJeTHas
MBI (MpIIEYHOE BOJIOKHO,
MuOGHOpHILIA), BBICIIINE
JIBUTATENIbHBIE EHTPBI, PabOTa MBI
(nBuTaTenbHas, comartuyeckas),
MBIIIEYHOE YTOMJIICHHE.
XapakTepu3oBaTh BUbI JBHKCHHS
OJTHOKJIETOUHBIX u
MHOT'OKJIETOYHBIX OPraHU3MOB.
OnuchIBaTh CKEJIETHBIC MBIIIIIBI U

nuxpadoTy.

VYcranaBnuBath B3aUMOCBSI3b
MEXKIYy  CTPOCHHEM  OIOPHBIX
CHCTEM H

JABWXKCHHUSIMH OpPraHu3MOB

content.myschool.edu.ru/06/
11

9.7

[Iuranue opraHuzMoB

IIutanue opranmusmos. Iloryomenue Bozbl,
YTJIEKUCIIOTO Ta3a U MUHEPAJbHBIX BEIIECTB
pacTeHUsIMH.

IIutanue KUBOTHBIX. BHyTpumonoctHoe wu
BHYTPUKJIETOYHOE TnHuieBapeHue. Iluranue

ITO3BOHOYHBIX JKHBOTHBIX. Otaensl
MMUIIEBAPUTEIFHOTO TPAKTA.

[MumeBapurensHbIe JKeJIe3bl.
[MumeBapurensHas cucreMa YeJI0BEKA.
JemoncTpauuun

TaOauIBl U CXEMBL:

«KHIIIeYHOMOIOCTHBIEY,

«[IumeBapuTenbHas cucteMay, «CxemanuTaHus
pacTeHuiD.

O6opynoBanue: JKHBBIC IK3EMIUISPHI
KOMHATHBIX pacTeHUi; 000pyIOBaHUE IS
JMEMOHCTPAIMK TIOYBEHHOT'0 W BO3AYIIHOTO
MMUTAaHUS PACTCHUH, PACIICTUICHHS Kpaxmala ’

PackprIBaTh copepikaHHe TEPMHHOB U
MOHATHI: TNHUTaHWE, NHIIEBapeHHE,
MHUIEBapUTEIFHBIE BaKyOJIH,
KHIIEYHAS
MOJIOCTh,
MUIIeBapUTETbHASL
TpyOKa,
MUIIEBAPUTEIIBHBIN
TPaKT,
MUIIEBapUTEITFHBIC
JKEJe3bl,
MTUIIICBapUTEITFHBIC
COKH.
XapakTepu3oBaTh
JKUBOTHBIX,  BHYTPHUIIOJIOCTHOE W
BHYTPHUKJIETOYHOETIHLIEBAPEHNUE.

IMUTaHUEC

Paznmiuate Ha wm300paskeHMsX (cxemax,

bubanoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/
11
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0eJIKOB

o[ IeHicTBUEM (PepMECHTOB

Ta0IuIax, MYJISDKAX) OTJIEIIBI

MUIICBAPUTEITLHOTO TpaKTa u
MUIICBAPUTEIIFHYI0 CHUCTEMY 4YelIOBEKa.
YcranaBianBaTh

B3aMMOCBsA3U  MCKIY

CTPOCHHUEM OpPIraHOB IUILECBAPCHUA

9.8 JbIXaHHE OPraHH3MOB JpixaHue opraHu3MoB. [[pIxaHue pacTeHHH. PackpeiBaTh comepkanune TepMuUHOB W | bubamorexa I[JOK
Jlbixanue kuBOTHBIX. Jluddysus rasos NOHSTHIA: nbixanue, nubdysus, kokaoe | https://lesson.academy-
yepe3  TOBEPXHOCTh KieTku. KokHoe JIBIXaHHE, OpraHsbl npixanms, | content.myschool.edu.ru/06/
JIbIXaHHE. JbIXaTeNbHbIe ABIKCHHS, AbIXaTeNbHb | 11
HpixatenpHasi moBepxHOCTh. JKabGepHoe U LEHTp, JIETOYHbIE OOBEMBI, JKUZHEHHAs
JIEroyHOe JbIXaHue. J[pIxaHue TMO3BOHOYHBIX EMKOCTb JIErKHX.

JKMBOTHBIX U 4YeJlOBEeKa.  DBOIIOIMOHHOE XapakTepuzoBaTth JIbIXaHKe
YCIO)KHEHNWE CTPOCHUS JIETKUX TT03BOHOYHBIX pacTeHuii; JbIXaHWe IKUBOTHBIX U
JKHBOTHBIX. YeJIoBeKa.
JpixaTenpHasi cucTeMa 4YejoBeKa. MexaHu3M OnuchIBaTh SBOIIOIMOHHOE
BEHTWIALMHU JEIKUX Y ITUIU MIJIEKOMHUTAIOIINX. YCIOXKHEHHE CTpoeHHUs
Perynsuus npixanus. JlprxatenbHble 0ObEMBL. ..
JErKMXTI03BOHOYHBIX KHBOTHBIX.
JlemoncTpauuu PaznnuaTn Ha  M300paKEHUsX
Tabmuuel W cxeMbl:  «JIpixaTenbHas (cxemax,  TabamIax, MyJIIsKaX)
CuCTeMa». JIBIXATENIbHYIO CUCTEMY YEJIOBEKa.
OGopynoBanue: 000pynoBaHHE ISt OmnucelBaTh ~ MEXAHU3M  BEHTWISLIUU
ACMOHCTpALK OIBbITOB NETKUX Yy NOTUL W MICKOMHUTAIOIIHX.
10 U3MEPEHUIO )KU3HEHHON EMKOCTH VeraHaBiuBaTh  B3aMMOCBSI3H  MEXKIY
JETKUX, MEXaHU3Ma JbIXaTebHbIX ABHKEHUN CTPOCHHEM OpraHOB JBIXaHHSA W HX
(YHKIMSIMU B OpraHu3Me
9.9 TpancriopT  BElECTB Yy TpaHciopT BEWIECTB Yy  OpPraHU3MOB. PackpbiBaTh copepxkaHue TEPMHHOB bubnuoreka [JOK
OpraHH3MOB TpaHCHIOPTHBIE ~ CHCTEMBI  PACTEHHIA. ¥ TOHATHI: TPAHCIOPT BEIIECTB, https://lesson.academy-
TpaHCTIOPT ~ BEMIECTB Yy  KMBOTHBIX. TpaHCIOpT y pacTeHuii, content.myschool.edu.ru/06/
KpoBenocHas cucrema u €€ Oprassl. KPOBEHOCHAsI CHUCTEMa JKMBOTHBIX, 11
Kposenocnas cucTeMa TTO3BOHOYHBIX KPOBB, iasma, (hopmeHHBIE
KMBOTHBIX 1 4YenoBeka. Cepare, 3JIEMEHTBI,
KPOBEHOCHBIE COCyABl W KpoBb. Kpyru KPOBOOGPAIIEHHE, KDYTH
KpOBOOOpAIIICHUS. 9BOJH?LIHOHHBIG KPOBOOGpAIIICHHS, cepeuHBIit
YCIIO)KHEHHUS CTPOECHUSI KDOBEHOCHOW CHCTEMBbI ik, TuMbooGpanenre, THMba,
TT03BOHOYHBIX JKUBOTHBIX. P a— cocyIEL,
Pabora cepnma u e€ perynsius. TUMQpaTHIECKUe Y3J1bl,

JdemoncTpauuun

BHYTPEHHSIS cpejia OpraHu3Ma.
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Tabmunpl u cxembl: «OpraHbl IIBETKOBBIX XapakTepH30BaTh TPaHCIIOPT
pacTeHuii», «KopHeBbie CHCTEMBD», BCILIECTB y pacTeHuit u
«CtpoeHue cTeOs», 0CCIIO3BOHOYHBIX
«Crtpoenue JIUCTOBOU MIACTHHKMY, | ABOTHBIX.
OnuceIBaTh KPOBEHOCHYIO CHCTEMY
«Kposenochas cuctemay, JKUBOTHBIX U 4eroBeka. Pazinnyare Ha
«KpoBenocHsie CHCTEMBI MO3BOHOMHBIX | s06haenmsx  (cxeMax, TAGIHIIAX,
FKHBOTHRIX MYIISDKaX) KPOBEHOCHYIO "
TMM(ATHIECKYIO CHUCTEMY YeJIOBeKa.
VYcranaBnuBaTh
B3aUMOCBSI3H MEXIY
CTPOCHHEM OpPTaHOB
KpPOBOOOpAIleHHsI ¥ UX PYHKIUSIMH
B OpraHu3Me
9.10 Beinenenue y 1 Beiienenne 'y opraHusmoB. Beinenenue y PackpeiBaTh conep:kaHue TEPMUHOB bubnuoreka [JOK
OpPraHU3MOB pacTenuii.  BpljesieHME Yy JKMBOTHBIX. Y TIOHATUH: BbIJEJIEHHE, TyTTalys, https://lesson.academy-
CoKpaTuTesbHbIe BAKyOJTH. Opransl JMcTOna, COKpATHTEIbHBIE content.myschool.edu.ru/06/
BhIJeseHus. DuibTpanus, ceKpelys u oopaTHoe BaKyoOlM,  M3BUTbIE  KaHaJbLIbl, 1
BCAachblBaHHE KaK MEXaHHM3Mbl pabOTbl OpPTaHOB 3BE314aThIC
BbienieHus.  CBs3p  MOJOCTH  Tema € KJIETKH, BbIJICTIUTEIIbHbIC
KPOBEHOCHOM U BBIJCIUTENBLHOMN CHCTEMaMHu. TPYOOUKH, MaJIBIIUTUEBBI COCY/IbI,
BeigeneHne 'y TO3BOHOYHBIX JKUBOTHBIX H MOYKM, MOUYETOUYHHK, MOYEBON
yernoseka. [Touku. Ctpoenue u My3bIpb, HeQpOH, MoYa.
(G yHKIIMOHUpOBaHUE HedpoHa. XapakTepu30oBaTh nporece
OObpa3zoBaHre MOYM y HEJIOBEKa. BBIJIETICHUSTY PACTCHUI 1 )KUBOTHBIX.
JeMoHcTpanuu Pa3znmnuats Ha M300paKEHUIX
Tabmmmel W cxembl:  «BplmenurensHas (cxemax, Ta0InIAX, MYJISDKAX )
CHCTEMaY BBIJICTIUTENLHYIOCHCTEMY UEITOBEKA.
OnuchIBaTh MEXaHU3M
(hyHKIIMOHUP OBAHUS Hedpona;
mporiecco0pa3oBaHMs MOUH.
VYcranaBnuBaTh
B3aNMOCBS3H MEXKIY
CTPOCHHEM OpraHoB
BBIJICTICHUS " nx
hyHKIIIMU
B OpraHu3Me
9.1 3ammra y OpraHu3MoB 2 3aryTa y OpraHu3MoB. 3alura PackpbiBath cojepikatue TePMUHOB Brbmiorexa LIOK
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https://lesson.academy-

1 Yy  OJIHOKJETOYHBIX  OpraHu3moB.  CHopsl U TOHATHA: Kalcyna, 9HIOCIOpa,

OaKTepHii U UCTHI IPOCTEHIIHNX. IHCTA, KYTHKYJIa, CpencTBa content.myschool.edu.ru/06/
3ammra |y  MHOTOKJIETOYHBIX  PacTEHHI. [aCCHBHOM 3alINTHI, Cpeacraa 1
Kyrtukyna. Cpenctea  MacCHBHOM u XUMHMYECKOM  3aIMTBI,  KOXKHBIE
XHMUYECKOH 3aIuThl. OUTOHIINIEL. IIOKPOBbI, HMMYHHUTET, HMMYHHas

3ammTa y  MHOIOKJIETOYHBIX cucTeMa, aHTUTeH, aHTUTEO.

JKHMBOTHBIX. ITOKPOBEI U KX XapakTepu30BaTh BUJIbI 3AIUTHI
MIPOU3BOJHEIC. 3ammra opraHusma oOT y OJHOKJICTOYHBIX )4
Oonesnelt. IMMyHHas cucteMa MHOI'OKJIETOYHBIX OPTaHU3MOB.

yenoBeka.  KieTouHeld W T'yMOpasIbHBIN OmnucepiBaTh CTpOEHUE

UMMYHHUTET. Bpoxn€HHBI W NpHOOPETEHHBIN KOXHBIX IIOKPOBOB M HX

crienuuiecKuit UMMYHUTET. Teopus NPOU3BOJHBIX.

KJIOHAJIBHO- cenekTuBHoro uMmyHutera (T1. Pazniyath Ha U300paKeHUAX
Dpmux,d.M. Bepuer, C. Tonerasa). (cxemax, — Tabnmuuax, — MyssbKax)
BocnanuTensHble OTBETBI OPTaHU3MOB. OpraHbl MMMYHHOH CHCTEMBI

Ponb BpO:XIEHHOr0 UMMYHMTETA YeJI0BeKa.

B Pa3BUTHH CUCTEMHBIX 3a00I€BaHUIA. YcranaBiansath B3aNMOCBSI3U
JleMoHCTpaMH MEXTyCTPOCHUEM OPTaHOB 3AIUTHI

Tabnuiet 1 cxembl: «Koxay, ¥ MX (QYHKLMAMY B OPraHu3me

«MmmyHuTEeT), «CTpOCHHE CTEOIY,

«CTpoeHue TUCTOBON TUIACTHHKI»

9.1 Pazgpaxumocts U Pas/paiKMOCTh 1 PEryisius PaCKpbllsaTb COJEPKAHUE TEPMUHOB U bubnuoreka [JOK
perysuust y Oprammsmon. PaipaiuMocTs y HOHATHH: Pa3IpaXkKUMOCTh, httpts.//tlesson.hacaldeg]v- o5/
Yy OpraHu3sMoB OJTHOKIIETOUHBIX OPTaHU3MOB. E:Z;]:TL:;’I’ TAKCUCBL,  POCTOBBIC ﬁn ent.myschool.edu.ru.

Takcucel. Pa3zapaxxumMocTe U peryiasuusy
(aykcuHbI), HEepBHas cucTema,

pacrenuid. PocToBbIE BellleCcTBa M UX3HAYEHHUE.
HepeHas cuctema u peduieKTopHas perysius
y XUBOTHbIX. HepBHas cucrema u €€ OTAENBL.
OBONIOLMOHHOE  YCIIO)KHEHHE CTpOCHUS
HEPBHOM CHCTEMBI Y JKHBOTHBIX. OTHENbI
TOJIOBHOT'O MO3Ta TI03BOHOYHBIX

JKUBOTHBIX. Pedrexc m peduiekropHas myra.
BesycnoBHbIE 1 yCIIOBHBIE PeICKCHI.
I'yMopanbHas perymnsuus u

SHIOKpHWHHAs  CHCTEMa  JKUBOTHBIX U
yenoBeka. JKenes3sl SHIOKPHUHHOM CHCTEMBI

U UX TOpPMOHBL JIeHCTBHE TOPMOHOB.
B3auMocBsi3b HEpPBHOM U HSHAOKPUHHOU

pedrexTopHas peryasamus, pediiekc,
pedraexropras myra, neperHU MO3T,
MIPOMEXYTOUHBIM ~ MO3r,  CpeaHUi
MO3T, MO3XE4YOK, MPOAOITOBATHIN
MO3T, BEreTaTUBHAS HEepBHAA
cucTeMa, TyMOpallbHas pPeryJsius,
TOPMOHBI, JHIOKPHHHASI CHCTEMa,

TUIIOTaJIaMO- runodusapHas
cHucTeMa.

Xapaktepu3oBaTh

pa3apaxuMoCThb y

OJHOKJIETOYHBIX OPTaHU3MOB H
pedIeKTOpHYIO PEryISIHIO
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CHCTEM. lumoranamo-  rumodu3apHas
cucTeMa.

JeMoHcTpanuu

Hoptper: W. I1. ITaBnos. TaGmuiel u
CXEMEI: «CtpoeHue THIIPBIY,

«CTpoeHue niuaHapumy,

«BHyTpeHHee cTpoeHne 10K 1eBOr0YEpPBs»,
«HepBHas cuctema pbioy,

«HepBHas cucrema JATYyIIKIY,

«HepsHas cucrema

IpecMBbIKaroLMxcs», «HepBHas cuctema nruiy,
«HepaHas cucrema MJIEKOITUTAIOIUX,
«HepBHas cucrema denosekay, «OHIOKPUHHASA
CHCTEMaY,

«Peduexcy.

OdbopynoBanue: MojAeIU
Pa3JIMUHbIX )KUBOTHBIX

rOJIOBHOI'O  MO3ra

Y )KUBOTHBIX.

Paznuate Ha M300pakeHMsIX (Cxemax,
TabaMIax, MyIshKax ) HEPBHYIO CHCTEMY
U e€ OTIeNbl; OT/IEIIBI TOJIOBHOTO MO3Ta
TIO3BOHOYHBIX KHBOTHBIX.

OnuceIBaTh T'YMOpaJIbHYIO
PETYISIINIOY )KUBOTHBIX.

Paznuuath Ha N300paKEHMSIX
(cxemax,  TabnuIax, MYJISDKaX)
SHJIOKPHHHYIO CHUCTEMY >KUBOTHBIX U
YeJIoBeKa.

HaspiBaTe  keme3bl  3HAOKPUHHOM
CUCTCMBbI YCJIOBCKa H
BpraGaTbIBaCMbICI/IMI/I TOPMOHBI.
OnuceiBaTh JEMCTBUE TOPMOHOB.
VYcraHaBiavMBaTh B3aMMOCBSI3H MEXAy
CTPOEHUEM  OpPraHOB  HEPBHOM U
9HIOKPUHHON CHUCTEM u 1504
(YyHKIMSIMUB OpraHu3Me.
XapakTepu30oBaTh 9BOJIIOLMOHHOE
YCIIO)KHEHHE CTPOCHMSI HEPBHOU
CHCTEMBI Y JKUBOTHBIX

Pa3MHOKeHHE U pa3BUTHE OPTaHU3MOB (8 ya

COB)

10.

1

Dopmbl
OpraHU3MOB

Pa3MHOXKEHHS

DopMbI Pa3MHOXEHUS OpPTraHHU3MOB:
Oecriomoe  (BKJIIOYash  BETeTaTHBHOE) W
noJioBoe. Bump! 6econoro

Pa3MHOXCHUS: IMOYKOBaHMUE,
CHOPYIISALHS, (hparmenTarys,
KIIOHUPOBaHHE.
JdemoncTpauuun
Tabnumel  ®
Pa3MHOXKECHHUE,
Pa3MHOXCHUS, «Pa3MHOKEHHE
XJIAMUOMOHAIBI, «Pa3MHOKeHne
IBIIICHBD, «Pa3MHOXEHNE THIPED

«BereratuBHoe
0ecIIoIoro

CXEMBI:
«Trmsr

PackpsiBaTh cojepikaHWE TEPMUHOB U

MOHATHIA:  pa3MHOXKEHHE,  MPOCTOE
JIeNeHNe, TOYKOBAHUE, CIOPYIISINA,
BEreTaTUBHOE pa3MHOXEHHE,

(parmeHTaIMs1, KJIOHUPOBAHHUE, [AMETHI,
criepMaTo30u] (CIepMuii), sTICKIIeTKa,
3MTOTa, KOHBIOTAIUS.

IlepeuncnsaTe 0COOCHHOCTH OECIONIOro

" TIOJIOBOT'O Pa3MHOXXCHUS
OpraHU3MOB. XapaKTepu30BaTh
CYyIHOCTE ¥  (opMBI  Oecroioro
Pa3MHOKCHUS OpraHU3MOB;

OMOJIOTHMYECKOE 3HAYEHHE OEeCIoaoro

Pa3MHOXEHHS.
Pazmiuats criopy Kak

CIICIUAJIN3UPOBAHHYTO KIICTKY,

bubanoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/
11
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IpefHAa3HAYEHHYI0 Ul OEcIHoJoro
pPa3sMHOXKCHHS, M CIOpbl PackpbiBaTh

POJIb KIIOHUPOBAHHS
B CEJICKI[MU M CEINbCKOM XO3SHCTBE
OaKTepwHid. OOBSCHAIT
MPEUMYII[ECTBA TOJIOBOTO

Pa3MHOXKCHUS HaJl OCCITOIBIM.

PackpbIBaTh conep:kaHue TEPMHUHOB bubaunoreka [JOK
UIOHATHIA: Mei03, OMBAJIEHTHI, https://lesson.academy-
KPOCCHHIOBED, content.myschool.edu.ru/06/
11

10.2 Tomnosoe 2 IMonosoe pasmHoxkenue. I1onosbie
Ppa3MHOYKEHHE.

Meiios

KJIETKH, WK raMmeTsl. Meiio3. Cragunmeriosa.
IToBenenne xpoMocom

B Meno3e. Kpoccunrosep.
buonornueckuif  cmbIcT  Meio3a U
MOJIOBOTO Tpoiiecca. Melo3 U eromMecTo

B KM3HEHHOM I[MKJIC OPTaHU3MOB.

HUHTEPKUHE3,

HE3aBUCHMOE

pacrpeeneHue;

KPOCCHUHTOBED.

PazniuaTh Ha M300pakeHUAX (cxemax,

tabnauuax) u MUKpOIpenapaTax
Tabnuup! u cxembl: «Meiio3y, 3penbie HOJIOBEIE KIIETKH

JdemoncTpauuun

«XpOMOCOMBI» MJIEKOIIUTAOLIAX u OpTaHbI
Pa3MHOXEHUsI BBICIINX PACTCHHIA.
PackpriBaTh CYILIHOCTb
Meii03a, XapaKkTepu30BaTh €ro
OT/IENbHBICCTA NN,

OmnpenensiTe MecTo Meio3a

B JKA3HEHHBIX [UKIaX
Pa3IMYHBIXOPTaHU3MOB.

OOBSACHATH OHOJIOrMYECKUi
CMBICTT KPOCCHHTOBEpa,
OIHMCHIBATE €r0 MEXAHU3M.
CpaBHUBATH MeHo3 c
MHTO30M; paznuuaTh
OT/IENBHBIE UX CTaINHN

Ha MUKpOIpernaparax u
n300pakeHnsIX (CXeMax, TaOIUIax).
PackpbiBaTh IBOJIIOIMOHHOE 3HAYCHHE
MOJIOBOTO PA3MHOYKEHHsI OPraHHU3MOB

10. I'amerorenes. 1 IIpenzapoasiesoe pa3Butue. I'amerorenes y PackpsiBaTh copep:kaHHEe TEPMUHOB H Bbubnmnoreka [IOK
O0pazoBanue u *KHUBOTHBIX. IlomoBele xkene3pl. OOpa3oBanne MOHSITHI: raMeTOoreHes, https://lesson.academy-
pa3BuTHE TIOJIOBBIX u pa3BuTHe TIOJIOBBIX KJIETOK. CIIepMaTOreHe3, OOTEHE3, CEMEHHHUKH, content.myschool.edu.ru/06/

68


https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

denepanpHas padouas nporpamma | buomorus. 10-11 kmaccer (yriyOaEHHBIH YpOBEHB)

Konyenyus ~ mopgocenos  u  mooenu
mopgozcenesa. Ctagun sMOproreHes3a
JKUBOTHBIX (Ha TIpUMepe JIATYIIKH).

Hpobnenue. Tumnert JpoOIIeHusI.
Hemepmunuposanmoe u
HeoepMUHUPOBAHHOE Opobrnenue.

bracmyna, munel 6nacmya.

OcobenHocTH IpodIeHus

MJIEKOITMTAIOIIINX. 3aponpbllieBble  JTHCTKU
(racTpymsimus). 3akiiazika OpTaHOB M TKaHEH U3
3apOBIIICBBIX JIMCTKOB. B3anMmHOe BIUsHUE
yacTe Pa3BUBAIOILETOCS 3apojplia
(oMOpHoHaNbHAS WHAYKIWS). 3aKiagka IoiaHa

CTPOCHUS KHBOTHOTO Kak pe3ynbTaT
HEpapXUIECKUX B3aUMOJICHCTBUIA TEHOB.
Bnusinue

Ha SMOpPHOHAJIBHOE DA3BHTHE PAa3JIMIHBIX
(haKTOpPOB OKpYKAFOIIEHCPEIBI.

JdemoncTpauun

npobnenue, Omactyma, Mopydna,
racTpyna, HeHpyia, OpraHoreHes,
9KTOJEepMa, Me30epMa,

9HTOZIEpPMa, IIeJIOM, HEpBHas TpyOKa,

XOp/Ja, KUIeyHas TpyoKa.
OnpenensiTe YMOPHOHATBHBIN TIEPUOT
pa3BUTHS OpraHW3Ma M OIMCHIBAThH

OCHOBHbBIE 3aKOHOMEPHOCTH
IpoOieHns - oOpa3oBaHUe
OJIHOCJIOMHOT'O 3apoJibllla
OmacTysr; 3aBHCHMOCTh xozaa
IpoOieHns

oT KOJINYECTBA JKEIITKA B
SIMIICKIICTKE; TaCTPYIISIIHIO u
OpTaHOTCHE3.

OOBsicHATE 3Tanbl UM (HEPESHIUPOBKH
TKaHeH, 00pa30BaHUs OPTaHOB U CUCTEM
OpraHoB.

KJIIETOK Cmepmarorenes u  ooreHe3. CtpoeHue SIMIHAKH, CIIepPMaTOT OHHH, 11
MONOBEIX  KIeToK. OTmIomoTBOpeHuEe U CIIePMAaTOITHUTHI, CIIepMAaTH/IBI,
SMOpPHOHAJILHOE  Pa3BUTHE  KHBOTHBIX. CIICPMATO30H/IbI, OOT'OHHH, OOIIHTHI,
CriocoObl  OIIONOTBOPEHUS:  HapYXKHOE, MOJISIPHBIC TEJBIIA,
BHyTpeHHee. [lapTeHorenes. SUIEKIIeTKa, aKPOCOMa.
JemoncTpauuun [lepeuncnstob cTaauu
Tabauib! u cxeMbl: «I"aMeToreHes», raMeTOreHe3ay KUBOTHBIX.
«CTpoeHue SIAICKICTKA U OnuckiBaTh MPOIECC TAMETOreHEe3a
CIIEPMaTO30U/1a». HEro MePUOJIbI, CTPOCHHE MOJOBBIX
Oo6opynoBanue: CBETOBOM MHUKPOCKOTT; KJIETOK.
MUKpOIpenapaThl SIATICKJIETOK " Paznuyate 0COOEHHOCTH
CIIEpPMaTO301/I0B. criepMaToreHe’a M OOreHesa.
JlaGopaTopHasi padora «/3yueHue CTpoeHHUS OnuceIBaTh MPOIECCHl OCEMEHEHUs
IIOJIOBBIX KJIETOK HAa I'OTOBBIX u OIIOAOTBOPEHMA, pa3HbIC
MUKpOIpenapaTax» BapHaHThI IIAPTCHOICHE3a
10. NunuBuyansHoe NuauBunyansHoe pa3BUTHE PackpbiBaTh cojiep:kaHre TEPMHUHOB bubaunoreka [JOK
pasBUTHE OPraHU3MOB OpraHU3MOB (OHTOTEHE3). M TOHATHH:  OMIOIOTBOPEHHE, https://lesson.academy-
4 — OHTOI'CHE3 OMOpuorniorusi — Hayka O pa3BUTHH 3UroTa, OllacTOMep, AaKpOCOMHast content.myschool.edu.ru/06/
opranusMoB. Mopgoeenes — o0ona u3 peakius, MPOHYKIIEYC, 11
2NABHBIX NPOOIEM IMOPUOTIOSUU. MapTeHOTreHe3, MOpHOTeHe3,
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Hoptper: X. [lIneman. XapakTepu3oBaTh PErymsIuIo
Tabmumbl  w  cxembl: «OCHOBHBIC — CTaJuH 5MOPHOHATLHOTO Ppa3BUTHA,
OHTOIEHE3a. JIETEpPMHHAIMIO U SMOPHOHAIBHYIO
WHIYKIUIO; TeHeTHYECKHUH
OdbopynoBanue: mozens «Luki AYKIHIO,
KOHTPOJIBPA3BUTHS.

Pa3BUTHSI JIATYIITKI .
OOOCHOBBIBATh  BpPEIHOE BO3JICHCTBHE

TabavYHOI O JbIMa W aJIKOrojia Ha XOJ

SMOPHOHAIILHOTO u
HOCT3MOPHOHAILHOT O pa3BuUTHS
OpraHu3Ma yesoBeKa
10.5 Poct u pa3Burue 1 Poct u pa3BuTHE  KUBOTHBIX. PackpbIBaTh conep:kaHue TEPMUHOB bubaunoreka [JOK
JKUBOTHBIX TTocTaMOpHOHANTBHBII THIEPHOL. u TIOHSATHI: OHTOTEHE3, https://lesson.academy-
TIpsiMoe U HEMpPAMOE pa3BUTHE. MOCTAMOPHOHATBLHOE PA3BUTHE, content.myschool.edu.ru/06/
Passutne ¢ metamopdozom y MeTaMop(o3, TMYMHKA, POCT, CTApEHHE, 1
6CCHO3BOHO‘IHLIX " IO3BOHOYHBIX XUBOTHBIX.
buonornueckoe  3HaueHWe OPSAMOrO U CMEpTE- .
HEIPsIMOT'O Pa3BUTHA, UX PACIPOCTPAHEHUE B XapaKTepH30BaTh OCTOMOPHOHANBHBII
npupone. THrb: HEepUOA PA3BUTHSA OpraHM3Ma U €ro
pocta KHUBOTHBIX. PaKkTOphHl Peryasuuu pocra OCHOBHBIE (hOPMBI.
KHBOTHBIX " — Cramuu XapaxkTepu30BaTh MPAMOE Pa3BUTHE
HOCT3MOPHOHATILHOTO Pa3BUTHS Y HCTO TICPHOEL.
JKMBOTHBIX M 4esloBeKa. [lepHozbl OHTOreHesa Wsnarat  conepiranme
yenoBeka.  CrapeHme W CMepTh  Kak Teopun CTapeHHA
Ouonornyeckue npoieccol. JleMoHcTpanuu OPTaHH3MOB. .
Tabmausi  u  cxems: «lIpsmoe OOBACHATE  OMONOTHYECKHHA  CMBICI
HempsMoe pa3BUTHEY, «Pa3BuTHe PasBuTH ¢ MeTaMOpdosoM
Maiickoro xxykay, «PazButue capanumw»,
«Pa3BUTHE JIATYILIKNY.
[pakTnyeckas padora
«BbIsBIIEHME TPU3HAKOB CXOACTBA 3apOJbILLIEH
TI03BOHOYHBIX YKUBOTHBIX)
10.6 Pasmuoxenue u 1 Pa3sMHOKEHHe 1 Pa3BHTHE PaCTEHHL. PackpbiBaTh copepxkaHue TEPMHHOB Bubmmoreka [IOK
pasBUTHE PACTEHHUIA Taverodur 1 cropodur. Meiios B ¥ TIOHATHIA: TaMeTO(HT, CIIOPOPHT, httDSI//|eSSOH-hacalde(;nV- o5/
KU3HEHHOM IIMKIIC PACTCHUH. AHTCPUIIM,  ApXCTOHMH,  3apOCTOK, (i(intent.mysc ool.edu.ru
MEracropa, 3apOJBIIIeBbId MEIIOK, 4=

ObpazoBanne crmop B TIporecce Meiio3a.
Tl'amerorenes y pacteHuil.

OmI0M0TBOPEHNE W Pa3BUTHE PACTHTEIBHBIX
Opranu3mMoB. JIBOWHOE OIUIOAOTBOPEHUE Y
[BETKOBBIX

CHHEPIUIbI, AHTUIIOIbI,
MUKpPOCIIOpa, MbLUIbBLCBOC 3€pHO,
HBOﬁHOC OILUTOAOTBOPEHUE, POCT,
MEpucTeMa,
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pactenuit. OOpa3oBaHNe U pa3BUTHE CEMCHHU.
MexaHU3MBI ~ PETYISIHA
pacTeHuii U KUBOTHBIX.
JeMoHcTpanuu
Hoptper: C. I'. HaBamwu. TaOnwiel u
cXeMbl: «JIBOWHOE OIUIOAOTBOpPEHUE Y
LIBETKOBBIX pacTeHuit», «CTpoeHue ceMsiH
OJTHOJIOJIBHBIX U JIBYJIOJIbHBIX PACTEHUID»,
«Ku3HEeHHBIA MK MOPCKOM KamyCThD»,
«Kusnennerii 1mukn mxay, <«Ku3HeHHBIN
LUK TArnopoOTHHUKAY, <« YKU3HEHHBIN UK
COCHBI».

OHTOI'CHE3a Y

JlabopaTopHasi padoTa

KaMOWH, Iepruobl OHTOreHe3a

[[BETKOBBIX pacTeHHi.
XapakTepr30BaTh 0COOEHHOCTH
Gecmnonoro " MOJIOBOTO

Pa3MHOXKXCHHUALIBETKOBBIX paCTeHHﬁ.
BLI}IGJ’IHTL 0COOEHHOCTH IMPOTCKaHUA

ramMeToreHesa y LIBETKOBBIX
pactenuii.  OmnuchIBaTh rpoiiecc
JIBOMHOTO OTLIIOIOTBOPEHUS y

OBCTKOBBIX paCTeHI/Iﬁ U OOBICHATH
€ro npeumMyntieCTBa 1o CpaBHECHUIO

C OIUIOAOTBOPEHHEM Yy CIHOPOBBIX
T'OJIOCEMECHHBIX

«CTpoeHue OpraHoB Pa3MHOKEHHUS BBICIIUX
pacTeHun»
['eHeTrKa — HayKa O HACJEJCTBEHHOCTHH W3MEHYMBOCTH OPraHu3MoB (2 Jaca)
11. Hcropuss  craHoBiIEHHA U 1 Hcropuss craHOBIE€HHS W Pa3BUTHIA PackpeiBaTh coznep:kaHue TEPMUHOB bubnunoreka [JOK
pa3sBUTHS  T'€HETMKH  Kak FEHETUKH KaK HayKu. PaboTel WIOHSTHH: T€HETUKA, TeH. https://lesson.academy-
1 HayKH I'. Mengens, I'. ne ®pusa, T. Moprasa. JIeMOHCTPUPOBaThH 3HAHUA content.myschool.edu.ru/06/
Ponp oreuecTBEHHBIX Y4EHBIX B UCTOPHUU BO3HUKHOBEHUS 11
pa3BUTUM reHETUKU. PaboThI TEHETUKH.
H.K. Kombiiosa, H.W1. BaBuiosa, XapakTepusosath OCHOBHBIC
A.H. Benosepckoro, I'.JI. Kapreuenko, 0.A. STallbl PasBUTI  TCHETHKA  Kak
Ounumnuenko, H.B. Tumodeera-PecoBckoro. HayKn
JdemoncTpauuun
Hoptpersr: I'. Mennens, I'.
e ®pus, T. Mopras,
H. K. Konsnos, H. U. Basuios,A. H.
benozepckuit,
I . Kapneuenko,
10. A. ®ununuenko,
H. B. Tumodees-PecoBckuit
11.2 OcHOBHBIE ~ TIOHATHA | 1 OCHOBHBIE TEHETHUYECCKHE IMOHATHS W CHMBOIIBL. PackpbiBath conmepikanue TepmuHOB W | bubmmoreka LIOK

CHUMBOJIbI TCHETUKH

T'omomnorudansie XpOMOCOMBI, aJUICJIBHBIE TCHBI,
AJIBTCPHATUBHBIC TIPU3HAKH, ,I[OMI/IHaHTHHﬁ u
pCIICCCI/IBHLIf/'I NMpU3HaAK, TOMO3HMI0Ta,
TETCpO3UroTa, YnucTras JIMHUA, FI/I6PI/I,ZILI,FCHOTI/IH,
(I)CHOTI/IH. OCHOBHEIE METOOBI TCHCTHKU:

TTOHSITHI: HACJIeICTBEHHOCTD,
HacJeIoBaHue, M3MEHYHBOCTD,
TCHOTHI, (EHOTHI, TEHOM, JIOKYC,

XPOMOCOMBI, aJUICTIbHBIC I'CHBI (aJ'IJ'[CJ'II/I),

AJIbTCPHATUBHBIC IIPU3HAKH,

https://lesson.academy-
content.myschool.edu.ru/06/
11
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THOPHUIOJIOT TIECKHUH, LUTONIOTMYECKHUH, TOMO3UTOTA, TeTepO3HIoTa,
MOJIEKYJISIPHO- T€HETHYECKUH. JIOMUHAHTHBIN TIPU3HAK, PEIeCCHBHBIN
Jemoncrpaunu NPU3HAK, YUCTAs JINHUSI, THOPUJIBL.
TaOmunpr: «MeTopl TeHEeTHKIY, [Tonk3oBathes
«CxeMbl CKpeluBaHusD). TEHETHUYECKOM
JlaGopaTopHas paGota TEPMUHOJIOTHEN u
CHMBOJIMKOH ISl 3aIHCH
«/lpozopuina  kak  OOBEKT  TEHETHYECKHX
CXEeM CKpeIUBaHUs
HCCIeI0BaHUIN
3akoHomepHocTH HacnencrseHHocTH (10 yacoB)
12. 3aKOHOMEPHOCTH 2 MoHoruopumHOe CKpelIMBaHue. PackpbiBaTh cojepxaHue TEPMUHOB bubmuoreka [IOK
L HACJIEIOBAHMUS IlepBelif  3akoH MeHaens — 3aKkoH UIOHATUI: MOHOTHOPUIHOE https://lesson.academy-
TIPU3HAKOB. eIMHO0Opa3Hs THOPHIOB IEPBOTO CKpEIMBAHHE, qHCTOTA content.myschool.edu.ru/06/
Monorubpuntoe nokosenus. IIpaBuno nomuHuposanus. Bropoit ramer, JIOMMHHUPOBAHHE, 1
CKpeIl1BaHUEe 3akOH MeHzaenss — 3aKOH  pacuieUIeHHs pacuenIeHHeNpU3HAKOB.
MIPU3HAKOB. OnwuceiBath onbITe ['. Mennens
Lluronoruueckue OCHOBBI M0 W3YYCHUIO HACIEIOBAHHS OJIHON
MOHOTHOPUIHOTO CKpEIBAHMUS. napsl MPU3HAKOB y  ropoxa
I'unore3a yuCTOTHI ramer. IIOCEBHOTO. [IpuBonuTh
JeMoHcTpanuu (hOpMYIHPOBKH TIEPBOrO U BTOPOIO
Iloprper: I'. Menpnens. 3akoHOB I. Mennens  (3akoHa
Tabauuel u cxembl: «IlepBbIii 1 BTOPOI 3aKOHBI €IMHO00pa3usi TMOPHJIOB NIEPBOrO
Mennens». ITOKOJICHMS, 3aKOH
Oo0opynoBanue: Monenp Ui paciienieHus Npu3HaKkoB) U
JIEMOHCTpPAIIUHU 3aKOHOB OOBSCHSTH ux
ennHo00pa3usi THOPUIOB TEPBOTO HUTOJIOrNIECKUE OCHOBBI.
. CocTaBiiATh CXeMbl MOHOTHOPHIHOTO
TTOKOJICHHUS U PacCIeTUICHHUS TIPU3HAKOB;CBETOBOM PH
CKpEIINBAHUS u pemaThb
MHKPOCKOII, MUKPOTIPETapar:
TCHETHYCCKUE 3a1a4n Ha
«Jpozodmmar. MOHOTHOPHIHOE
IpakTHyeckas pabora «M3yuenne CKpCILMBaHHE
Pe3yIaBTaTOB MOHOTHOPUIHOTO
CKPEIIMBAHUS Y IPO30(PHITHD)
12. Amanmsupyromiee 1 AHanmupyrormiee CKpeIIBaHNE. PackpriBaTh comepxaHne TEPMHUHOB Bubmmoreka [IOK
5 CKpCIIUBAHHE. ITpomeKyTOUHbIH Xapakrep UIMOHATHH: aHAIM3HpYIOIIee https://lesson.academy-
HerosHoe HacregoBaHms. Paciiervienne CKpEIIMBaHHUE, HEMOTHOE content.myschool.edu.ru/06/
MUHHPOBAHNE, KOJTOMIHHUPOBAHHE. 11
AOMUHHPOBAHHC TIPU3HAKOB ITPY HETIOJIHOM JIOMHUHHPOBAHUH. A0 po > KOO po
CocTaBnsATh CXEMBl AaHATM3UPYIOLIETO
JdemoncTpauun
CKpEIINBaHUS " pemars
Tabmumbl W cXeMB:  «AHaTH3UpYIOIIee
TeHETHYECKHE 3a1a4n Ha
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CKpCIIMBAHUCY, «Hemomxoe

aHaINU3UpyoLIee

TEOPpUSA HACICACTBEHHOCTH

TEHOB, HApYIICHUE CIETUICHHS
MEXIy TreHamMHu. XpOMOCOMHast
TEOpHs HACIEICTBEHHOCTH.

JemoncTpauuun
Hoptper: T. Mopras.
TaOmumpl W cXembl:
HacJeJ0OBaHHE NTPU3HAKOB
Y Ip030QHITBD).

«Cremnennoe

CIICTUICHHUSI TEHOB, KPOCCHHTOBED,
PEKOMOMHAIHSI TeHOB, FTCHETHYECKUE
KapThl, MOPTaHH/IA.

IpuBoauth (HOPMYIUPOBKK 3aKOHOB
Moprana (3aKona CIICTUICHHOT'O
HACIICIOBaHWs TCHOB W  3aKOHA
HapPYIICHAS CIICTUICHHS MEXITY
TCHAMH) u OOBSICHATh ux

JIOMUHHPOBAHUC) CKpEIIMBAHUE U HETTOTHOE
JIOMUHHPOBAHUE
12. JurudpumHoe JuruOpumHoe ckpenmBanue. TpeTuil 3aKoH PackpbiBaTh conepkaHue TEPMUHOB U Bubmoreka [IOK
3 CKpeLIBaHIe MeHzens — 3aKOH HE3aBUCHMOIO HACIETOBAHUS HOHATHIA: JIUTHOPUIHOE https://lesson.academy-
MPU3HAKOB. CKpeIIMBaHHUE, (heHoTHITHYCCKU it content.myschool.edu.ru/06/
[uTonornueckue OCHOBBI panukai. 11
JUTHOPHUITHOTO CKPCIIUBAHUS. OnuckiBath onbIThl [. MeHmemns
JleMoHCcTpauu M0 W3YYCHUIO  HACJICIOBAHUS
Ioptper: I'. Menpens. JIBYX Tap MPHU3HAKOB y Topoxa
Tabmumbl  u  cxembl: «Tperuit  3akoH [IOCEBHOT'0.
Mennens». [TpuBoaUTH (hopMynUpOBKY
OdbopynoBanue: Mojaeib IS TpeThero 3akoHa [. Menzaens
JICMOHCTpAIINY 3aKOHA (3akoHa HE3aBUCUMOIO
HE3aBHUCHMOTO HaCJICIOBaHUS HacJeI0BaHUs HPU3HAKOB) u
NPU3HAKOB,  CBETOBOW  MMKPOCKOIL; OOBSICHATH €ro  IUTOJIOTHYECKUE
mMukpornpenapar «Jpozodunay. OCHOBBI.
IpaKkTuueckas padoTa [IpumensITh MaTeMaTU4eCKUd Pacuér ¢
«Msyucnue PE3YIBTATOB MOMOILBI0 (PEHOTHITUYECKOTrO pa/:mKanfl
IMTHGPHIHOTO CKPEIHBAHHS Y 1 METOJIa IEPEMHOKECHHUS BEPOATHOCTEI
PO30hHITI BAapHAHTOB PACIICTUICHHUS MPHU3HAKOB Y
MOTOMKOB TI0 (DEHOTHITY U TEHOTHUITY.
CocCTaBIsITh CXeMbI AUTHOPHHOTO
CKpEIINBAHUS u pemaThb
TEeHETHYECKUE 3a1a4n Ha
JTUTHOPHUIIHOE CKPEIIMBaHNE
12. CuemieHHOe  HACJIel0BaHHE ClLemeHHOoe HACIEI0BAHNE IPH3HAKOB. PacKphIBaTh CONEPIKAHNE TEPMUHOB U bubmmorexa [IOK
4 IPU3HAKOB. XpomocomHast Paborsr T. Moprana. TOHSITHN: CLIETIJIEHHOE https:// Iessonhaca;je&nv' 106/
CuenieHHOe HacleI0BaHUE HacCJIeqOBaHME, HapyIIEHUS content.myschool.edu.ru

11
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OdopynoBanue: Mosieb LUTOJIOTUYCCKHUEC OCHOBBI.
[lepeuncnsts OCHOBHBIE
A JIeMOHCTpatin CHCILICHHOTO MOJIOKEHUS XPOMOCOMHON TEOpHUn
HACJIeZI0BaHUsI TPU3HAKOB. HACIIE/ICTBEHHOCTH.
Pemiate renerndeckue 3anaun
Ha CLIEIVICHHOE Hacle0OBaHUE FeHOB
U HapylIeHHEe CLEMICHUS MEeXTIy
reHaMu
125 TeHeTHKA oA 1 I'enetnxa moma. XpoMOCOMHBIN MeXaHU3M PackpbIBaTh conep:kaHue TEPMUHOB bubaunoreka [JOK
OIpeieNieHust T10M1a. AyTOCOMEI U TOJIOBBIE U TOHATHI: AayTOCOMBI, IIOIOBBIE https://lesson.academy-
XPOMOCOMBI. T'omorameTHbIi 51 XpPOMOCOMBI, TOMOTaMETHBINA IO, content.myschool.edu.ru/06/
reTeporaMeTHbIH TOJI. I'enernueckas reTeporaMeTHbIN 110J. 11
CTPyKTypa MOJIOBBIX XPOMOCOM. OOBSICHSTD XPOMOCOMHBIN
HacnenoBaHre mpuU3HAKOB, CHEMJICHHBIX C MEXaHU3M ONpeAeiCHUus TIoja Yy
TIOJIOM. OpPTaHU3MOB.
JdemoncTpauuun [TpuBoguTH IPUMEPBI
Tabauub! 1 cxeMbl: «['eHeTHKa oAy, HaCIle10BaHUs MIPU3HAKOB,
«Kapuotun ~ uenoseka»,  «Kapuorun CLICTIICHHBIX C TIOJIOM.
Jpo3oduitbly, «KapuoThi nTuib CocraBisaTh CXEMbI CKpELIMBAHUS
U pemaTh TEeHETHYECKHE 3aJauu
Ha  HacleZOBaHHE IIPU3HAKOB,
CIICTITICHHBIX ¢ TToJIoM. [IpuBOomuTH
TIPUMEPhI TeHETUYECKUX
3a0oneBaHuil 1 1e(eKTOB
Y OPTaHU3MOB, CBS3aHHBIX C TIOJIOBBIMHU
XPOMOCOMaMHU
12.6 T'eHoTun kak 1eocTHas 2 T'eHorTunmn Kak 1EJIOCTHAsT CHCTEMA. PackpbiBaTh copepxkaHue TEPMHHOB Bubmnoreka IIOK
cucrema Ilneiiorporuss  —  MHOXKECTBEHHOE U TOHSTHH: MHOKECTBEHHOE https://lesson.academy-
neiictBMe  TeHa.  MHOXECTBEHHBII neifcTBue rena (MeoTpornus), content.myschool.edu.ru/06/
aJIeIIM3M. BsaumoneiicrBue KOMILUIEMEHTApHOCTB, 11
HeaJICTFHBIX TEHOB. SIHCTA3, TOTAMEPHSL.
KommiemeHTapHOCTS. Ommcras. OmnpenensTs thopmBI
ITonumepust. B3aUMOJEHMCTBUSI ~ AJUIENIBHBIX U
I'eHeTHYECKIIT KOHTPOIH Pa3BUTHS PACTCHUM, HeaJIeNTbHbIX TEHOB.
KUBOTHBIX ~ M 4YeJlOBEKa, a  TaKxke IIpuBoauTs MIPUMEpPBI
(PU3MONOTHYECKNX TIPOIIECCOB, MOBEACHUS M IUIEHOTPONHOT OIEHCTBHSI TEHOB.
KOTHUTHBHBIX  QyHKmuil. ['eHeTtmueckue Pemate renernueckue 3agaun
MEXaHW3Mbl ~ CHMOHOTeHe3a,  MEXaHH3MBI Ha B3aUMOJICHCTBHE
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B3aUMOJEHCTBUS «XO3SIMH — Mapasur» u
«XO3SUH — MUKPOOHOMY.

'eHeTnueckne  acmekTHl  KOHTPOJIL W
W3MEHEHHs] HACJIEACTBEHHOH HH(OpPMAaLUH

B IIOKOJICHUSIX KJIETOKH OPTaHU3MOB.

JeMoHcTpanuu

Tabumusl . cxeMbl:  «MHOXKECTBEHHBII

aJIenu3My»; « BzaumoeicTBre reHoBy

HCAJIJICJIbHBIXT'CHOB

3aKOHOMEPHOCTH NU3MEHYHBOCTH (6 4acoB)

13 H3meHunBOCTH BzaumoneiicTBue TeHOTHMAa M Cpebl IpU PackpbiBaTh comepikaHue TEPMUHOB Bbubmuoreka [IOK
1 TPU3HAKOB. Bunsr (dhopmupoBanuu peHorumna. u MTOHATHIA: U3MEHYUBOCTD, https://lesson.academy-
M3MEHUYMBOCTHU N3MeHYnBOCTh MPU3HAKOB. HEHACJIEJCTBEHHAs] HM3MEHYHBOCTb, content.myschool.edu.ru/06/
KauecTBeHHBIE U KOIUYECTBEHHBIE IpU3HAKHU. HacCJICACTBCHHAs U3MECHYHNBOCTD. u
BI/UII)I U3MCHYUBOCTHU: HECHACJIICACTBCHHAsA H CpaBHI/IBaTB HCHACJICACTBCHHYIO
HaclieicTBeHHas. JleMoHCTpanuun W3MEHYMBOCTh C HACJIEJACTBEHHOM.
Tabmuuel 1 cxembl: «Bumsr [IpuBoauTh NpUMEpPbl KaueCTBEHHBIX
U3MEHYUBOCTH». U KOJMYECTBECHHBIX MPU3HAKOB
Oo0opynoBanue: >kuBele U repOapHbIC OpPTaHU3MOB, MTPOSBICHUH
9K3EMIUISIPbl KOMHATHBIX PACTEHUH; PUCYHKU Yy OpraHW3MOB HEHACJIEJICTBEHHON
(dororpacum) KUBOTHBIX MHACJIEICTBEHHON U3MEHUUBOCTH
C Pa3IMYHBIMU BHAMU U3MEHYMBOCTH
13 MonudukaironHast MopaudukanmoHHas HW3MEHYHBOCTh. Poib PackpeiBaTh cozmep:kaHue TEPMUHOB bubnuoreka [JOK
’ U3MEHYUBOCTD cpeibl B (bopMupoBaHU1 UTIOHATHI: MOAU(DUKALIMOHHAS, M https://lesson.academy-
MOAN(PHUKAIIMOHHONW H3MeHuYnBOCTH. Hopma (eHOTHITHYECKAS,  W3MEHUYHMBOCTH, content.myschool.edu.ru/06/
peaKkuuy Mpu3HaKa. BapuUaHTa, BapHUAIMOHHBIM sz, 11
BapuanmoHHbIi psx ¥ BapHalMOHHAS KpUBast BapHaIMOHHAasl KPUBasi, HOpMa
(B. HoranHceH). CaolicTBa peaxmmn
MOAN(DHUKAIMOHHOH M3MEHYHBOCTH. NpU3HaKa,
JeMoHCcTpauuu Moau(puKa
TaGuULBl U CXEMBL M. 5
XapakTepu3oBaTh CBOICTBa
«MoandukannoHHas U3MEHYUBOCTHY. .
MOITU(PUKATTMOHHON
OO6opynoBanue: SKHBbIE W  TepOapHbBIC
. N3MEHYMBOCTH.
9K3EMIUTSIPbl KOMHATHBIX PACTCHUH; . .
ITokaspIBaTh PoNb YCIOBUH BHEUTHEH
pucyHku (¢ororpadui) KHBOTHBIX C
. cpensl B Pa3BUTHH
puMepamMu MO (UKAIMOHHON .
MOM(UKAIMOHHON U3MEHYNBOCTH Y
N3MEHYMBOCTH.

JlaGopaTopHnas padora

OpraHnu3MoB.
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«HMccnenoBanue
MO (UKAIIOHHON
[TocTpoeHue BapualiMOHHOTO psifa U

3aKOHOMEPHOCTEN
N3MEHYMBOCTH.

BapHaLlMOHHON KPUBOI

CTtponTh BapHaIllMOHHBIE PS/IBI U TpadUK
KPUBOM HOPMBI PEAKLUM NPU3HAKOB Yy

Ppa3JINYHbIX OPraHn3MOB

13. I'enotunuueckas [ eHOTUIIMYECKas H3MEHYHMBOCTS. PackpbiBaTh cojepxaHue TEPMUHOB U Bubmoreka [TOK
3 HU3MEHYUBOCTD. CBOMCTBA  IeHOTHIIMYECKOH  M3MEHUHBOCTIL MTOHATUI: KOMOMHATHBHAs https://lesson haCaldem\/'
KomoOunarusHas Buzs! FEeHOTHIIHYECKOi H3MEHUMBOCTIL: W3MEHYUBOCTD, MYyTaIOHHAS (]:-(])-ntent.mysc ool.edu.ru/06/
N3MEHYHBOCTD KOMGHHATHBHAS, MyTAIHOHHAA. N3MEHYHBOCTD, KOM6I/IH§HI/II/I, L=
KomOuHaTBHas HM3MeHuUMBOCTh. Meifoz u MYTaliH. XapafTemeBaTL cBoHCTBA
TIOJIOBOH MpoIIecc — 0CHOBa KOMOMHATHBHON TCHOTHITMACCKOM MSMCHAMBOCTH.
M3MEHIHBOCTIL OnuceiBaTh  MeHO3 M TOJOBOH
Ponrb KOMOMHATHBHOH H3MEHYMBOCTH B MPOIECC KAK OCHOBY  HPOABIICHHA 2’
CO3ZIaHUM TEeHEeTHYECKOro pa3HooOpasus B OpTaHHsMOB KOMOMHATHBHOM
npeaenax OaHOro BUaa. M3MCHIHBOCTH.
IToka3biBaTh Ha KOHKPETHBIX
AemoncTpauunu npuMepax  poib  KOMOMHATUBHOM
TaGmunpr  u  cxemel: «KomOunHaTHBHAs H3MEHYMBOCTH
U3MEHYHUBOCTEY, «Meno3y, B CO3/IaHUH [eHeTHYECKOro
«OrnI010TBOPEHIE» pa3zHoo0pa3us OpPTaHU3MOB B
IpeieNIaXx0JHOro BU/a.
CpaBHUBATh FEHOTHITUYECKYIO
M3MEHYMBOCTD C MOJM(DUKALIOHHON
13. MyraunonHas MyraunonHas HU3MEHYUBOCTb. Buner PackpeiBaTh cozmep:kaHue TEPMUHOB bubnuoreka [JOK
4 H3MEHYHBOCTb. MyTamii: TCHHBIE, XPOMOCOMHEIE, MITIOHATHIA: MYTAIliH, XPOMOCOMHEIE https://lesson.academy-
3aKOHOMEPHOCTH reHoMuble. CIIOHTAHHBIE 1 nepecTpoiiku (abeppauumn), content.myschool.edu.ru/06/
MYTallMOHHOT'O mporecca. MHIYyUUpPOBAaHHbIE ~ MyTallMu.  SloepHele M | MONUIUIOWIMS, aHEYIUIOMIMSA, MYTaHT, =
OnureHeTnKa LUTOMIa3MAaTHUECKUE MYyTALIUH. MYTareHBl.
ComMaThyeckue ¥  TOJIOBBIE  MYTALWH. IIpuBoaUTH HPUMEpPBI MYyTalui,
[Ipr4rHBI BOSHUKHOBEHHUS MyTallli. BCTPEYAIOILINXCS y PA3HBIX OPTaHU3MOB.
MyrtareHsl 1 UX BIUSHHUE Knaccudummposats
Ha  OpraHM3MbBL  3aKOHOMEPHOCTH MyTallil 10  Pa3HBIM
MYTalMOHHOTO  TIpolecca.  3aKoH OCHOBaHMSIM.
TOMOJIOTHYECKHX PSJIOB Pazmiuats Ha N300pakeHNAX

B HacneacTBeHHOW w3MeHunBocTd (H.H.
Bapunos). BaesnepHas W3MEHYHMBOCTH U
HACIIEICTBEHHOCTb. Onueenemuxa u
INULEHOMUKA,

POIb  dNUSEHEMUYECKUX — (akmopos 6

(cxemax,TabNUIIAX ) TCHHBIC MYTAIIHH,
XPOMOCOMHBIE TIEPECTPOUKH PA3HBIX
BHUJIOB: JIeICIIN, JUYTUTUKALINH,
TPaHCIIOKAINH, UHBEPCHU; TEHOMHBIC
MYTaIlUH.
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Hacneoosanuu u UIMEHYUBOCIU CpaBHuBaThH MEXIy  coboi
Genomunuueckux npusHaKos MyTallMMpa3HbIX BUOB.
XapakTepu3oBaTh  CBONCTBA
MYTallMOHHON H3MEHYUBOCTH.

¥V Op2aHU3MOs.

JemoncTpauuun H .
a3bIBaTh MPUYUHBI MyTallUi
Hoptpetsr: I'. Jle ®pus, B. Moranncen, H. U. P yrauut,
BBISIBJISITH HWCTOYHHUKHU
Baswuiios.
KTOpPOB-  MYTareéHOB B
Tabmuiel ~ u cxeMmbl:  «[ eHeTHYECKHE ¢axropo . yrarcHo
OKpY’Karomen cpene
3a00JeBaHUs YeJI0BEKaY, «Bupt Py m pen
N (KOCBEHHO).
MyTalumn.
[TpuBoUTH hopMyTUpOBKY

OoopynoBanue: KuBble U repOapHbIe
9K3EMIUISIPbl KOMHATHBIX PACTEHHWil; PHUCYHKH
(dororpaduu) KUBOTHBIX

3aKOHATOMOJIOTHYCCKUX PAIOB U
HACJIEJICTBCHHON U3MEHYMBOCTH

C pa3IMYHBIMU BUIAMU H. 1. BaBuioBa u OOOCHOBBIBATH €rO
U3MEHUHBOCTH. 3HaUeHHE JUI1 TMPAKTUKH  CEeJIBbCKOTo
IIpakTH4eckas padora X03511icTBa

«Myraupun y  gpo3o¢mibl  (Ha  TOTOBBIX

MUKpOTMpernapaTax)»
I'enetnka yenoBeka (3 yaca)
14. I'eneruka YEJIOBEKA. 3 Kapuorun YEJI0BEKA. MexnyHapoHas PackpeiBaTh conepkanue TepMuHOB U | bubamorexa I[JOK
1 Mertoasl  MEIUIUMHCKOM nporpaMMa HCCIIE/IOBAHHS TeHOMa YeloBeKa. NOHATHIA:  cexBeHHpoBaHue, kapra | https://lesson.academy-
I€HETUKHU Meroapl  M3yd4eHUS]  TEHETHKH  YellOBEKa: XPOMOCOMBI, IPOOAHI, HACIEACTBEHHbIE content.myschool.edu.ru/06/
TreHealoTHIeCKHH, OJIM3HEIIOBBIH, 0one3Hu (MOHOTEHHBbIE, TOJIUIE€HHBIC, 1
LIUTOTEHETHY €CKUH, MOMYJISAIIOHHO- TeHHBIE, = XPOMOCOMHBIE),  MEIHKO-
CTaTUCTUYECKHUN, MOJIEKYIISIPHO-TEHETHYECKHH. TEHEeTHUYECKOe KOHCYJIbTHPOBaHNE,
CoBpemeHHOE orpereneHne TEHOTHIIA: JIOPOZOBasi TUATHOCTHKA, aMHHUOILICHTE3.
ITOJTHOI'€HOMHOE CEKBEHHPOBAHUE, [epeuncnsat OCOOCHHOCTH H3Y4YECHUS
TeHOTUITUPOBAHKE, B TOM JUCIIE TCHETHKH  YEJIOBEKA M METOJbI
C THOMOIIBIO TI11P-ananu3a. MEIULIMHCKON T€HETUKU.
Hacnencrennsie 3a0ojIeBaHUS YEIIOBEKA. XapakTepr30BaTh METOIbI H3YUCHUS
I'emnple W  XpOMOCOMHBIE  OONE3HH TCHETHKHU YernoBeKa
yesnoBeka. bone3nu (TeHeanoruuecKui, OJIM3HETIOBBIH,
C HACJIEACTBEHHOU IUTOT€HETHICCKUH, MOJIEKYJISIPHO-
MIPEPaCIOI0KEHHOCTHIO. 3HaucHHE TEeHETUYCCKHUH,
METUITMHCKOW TeHETHKH MOy ISIITOHHO-CTATUCTUIECKA ).
B TMIPEIOTBPAIICHUN W JICYCHUH TCHETUUECKUX OnmceiBaTh  [ENW,  3aJa4ydl = |
3a00JIeBaHAN YEITOBEKA. JTOCTIDKEHUS MEXTyHApOTHOM
MeIHKO-TeHETHIECKOE mporpaMMbl  «['€HOM  deloBeKay.
Paznmnuate Ha N300pKEHUIX
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KOHCYJIbTUPOBAHUEC. CTBOJIOBEIC

KJIETKH. TTonarue
«TEHETUYECKOTO Tpy3a».
DTHYECKHE aCIIEKTEI

ucciiefoBaHui B 00nacTu

penaKTUPOBaHUSA T€HOMA U CTBOJIOBBIXKIIETOK.
I'eneTnueckue (axTopsI TIOBBIIICHHON
YyBCTBUTEIHHOCTH YEJIOBEKA

K (pr3nvecKoMy U XUMUUECKOMY 3arpsi3HEHUIO

OKpY’KaroIei Cpelbl. I'enetnueckas
HPEPacOoIOKEHHOCTD yenoBeka K
MaTOJIOTUSIM.

JdemoncTpauuun

Tabauubel U cxembl: «KaproTHI YeTOBEKay,
«MeTtoibpl U3ydEHUS TEHETUKH YellOBEeKay,
«["eHeTHUeCKHE3a00JICBAHUS YCTOBEKAY.

IMpakTnyeckas padora
«CocraBiieHrE U aHAJIU3 POJOCIOBHOID

(cxemax, TabJMIax) KapThl XpOMOCOM
(reHeTmyeckue, GU3NICCKUE,

CI/IKBCHCOBLIG). OnuceIBaTh
MCTO/IbI COBpPEMCHHOI'O
ONPpECACICHUA reHOTHUIIa
opranmsma: IMOJTHOT€CHOMHOC
CCKBCHHPOBAaHUC,

TCHOTUITUPOBAHUE, B TOM YHUCIIC
¢ nomorwto [TIP-ananu3a.
XapakTepu30BaTh  HACICACTBCHHBIC
3a00J1eBaHHs YermoBeKa u
3a00JIeBaHMSIC HACIIEICTBCHHOM
MPEAPACTIONOKEHHOCTBIO.
CpaBHUBATH TEHHBIE,
XPOMOCOMHBIC OOJIE3HH 4YEIOBEKa

1 OoNne3Hu

C HAacCJIeACTBEHHOMU
MIPEAPACTIONOKEHHO

CTBIO.

YcTaHaBIUBATh B3aUMOCBA3b MEXKIY
HACJICACTBEHHBIMU  3a00JICBaHUSIMH
YeJOoBeKa WM HMX  TI'€HETUYECKOH
ocHOBOM. (OOOCHOBBIBATH 3HAYCHHE
MEJINKO- FEHETUYECKOro
KOHCYJIbTHP OBAHUS

B TPEJOTBPALICHUH U

JICYCHUU HACJICICTBCHHBIX

3aboneBaHuit
YeoBeKa
Cenexuus opranu3zMoB (4 gaca)
15. OcHoBHBIE TTOHATHS JloMecTHKALMs M CeleKIusA.  3aposkieHue PackpriBaTh cofepKaHue bubnuoreka [JOK
1 CENEKIHUU v U OCHOBHBIX TIOHSITHI: CENEKIUS, https://lesson.academy-
CeTIeKIIMM U JOMECTHKAI[UH. YCHUE .
B! A & JIOMECTHUKALIMS, MIPUMUTHBHAS content.myschool.edu.ru/06/
Baunoa o LleHTpax  NPOMCXOXKACHHS U | cenekmms, 11

MHOT000pa3ust

KYIbTYpHBIX pacTeHuil. Ponp ceneknuu B
CO3JaHMM  COPTOB  pPacTeHHH M MOPOJI
XKHUBOTHBIX. COpT, ITOpO/Ia, MTAMM.

3aKOH TOMOJIOTHYECKUX PSI0B

KOMOWHATHBHAS CEJEKIHs, COPT, ITOPOa,
TaMM.

HCpC‘II/ICHﬂTL OCHOBHBIC 3TaIlbl
Ppa3BUTHSA CCICKIIUU KaK MMponecca
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B HacleJCTBeHHOM u3MeHuynBoctyd H.U.
Basurnoga, €ero  3HAa4YCHHUE ULt
CEJIEKIIMOHHOM paboTHI.

JeMoHcTpanuu

Ioptpets: H. . BaBuos,

W. B. Muuypun, I'. 1. Kapneuenxo, IT. II.
Jlykpsinenko, b. JI. Acraypos. TaOuuibl u
cxeMmbl: «LleHTpBI — mpoHMCXOXKAEHHS U
MHOT000pa3us
KYJABTYPHBIX  PacTCHUID»,
TOMOJIOTHYECKHX PSIJIOB

B HACIIE/ICTBEHHOW M3MEHYHUBOCTIY.
JlabopaTopHasi padoTa
«3ydenue copTOB KyIbTYPHBIX
pacTeHUi M IOPOA AOMALIHMX
JKHUBOTHBIX»

«3akoH

MHAYKH.

XapakTepr30oBaTh coziepKaHue
yuenustH. 1. BaBunosa o Llenrpax
TIPOUCXOXKICHHS u
MHOroo0Opasusi  KYJIbTYPHBIX
pacTeHUH.

[Toka3wiBaTh LIEHTPBI IPOUCXOKICHHS U
MHOT000pa3ust KYJIbTYPHBIX PACTCHUH U
L{eHTpBI TOMECTUKAIMU JOMAIITHUX
JKUBOTHBIX ~ Ha  KapTe  MHpa,
CBSI3BIBaTh UX MECTOIOJIOKEHUE C
odaramu BO3HUKHOBEHUS
JIPEBHEUIIINX UBUIN3ALIUN.
CpaBHHUBaTh  COPT, IOPOAY,
mTaMmMcC BI/IJIaMI/I-pOJII/I‘{aMI/I.
OO0O0CHOBBIBATE
3aKOHa TOMOJIOTHYECKHUX
pAOOB B HACIEICTBEHHOU
W3MCHYUBOCTH

H. n. BasuioBa s
CENEKIIHOHHOWPAOOTHI.
OmnuchIBaTh

3HAUYCHUC

MIEPCTIEKTHBbI
JIOMECTHKALMM U CO3JIJaHHE HOBBIX
COPTOB  KYJIBTYPHBIX  PAaCTECHHH,
MOpOJl JOMAlIHUX KUBOTHBIX U
IITaMMOB

MHKpPOOPTaHU3MOB

15.2

MeTtonpl

CEJIEKIIMOHHOMN

paboTEL. Coxpanenue,
M3y4eHHE U HWCIOIH30BAHUE
TEHETHYECKUX PECypCOB

Mertonbl CENEKIIMOHHON paboTEL.
UckyccTBeHHBIIT  0TOOpP:  MAacCCOBBIA |
WMHIBHUIYaJIbHBIA. DTaIbl

KOMOWHAIIMOHHOM CEIEKIINH.

HcnbiTanue npou3BoauTeneit

mo moroMcTBy. OTOOp MO TEHOTHIY C
TIOMOIIIBIO OIEHKH (DEHOTHIIA TOTOMCTBA H
0TOOp TI0 TEHOTHUITY

¢ nomoupro aHamusa JIHK. HMckyccTBeHHBI
MyTareHe3 Kak MeTO/ICENEKIIMOHHON PaOOThI.
PanmanmonHbIin Hu XHUMHAYECKUH
MyTareHe3 KakK MWCTOYHHMK MYTaluid y

PackpeiBaTh copepkaHHE TEPMHHOB

Y TIOHSATHIA: MCKYCCTBEHHBIN OTOOD,
MIPOU3BOUTEIH, SKCTEPHED,
OIIM3KOPOICTBEHHOE CKPEIITUBAHUE, UITN
WHOPU/IMHT, HEPOACTBEHHOE
CKpEIIMBaHNE, WU AyTOPUINHT, YHCTAs
TUHWSA, TeTepo3uc (THOpWAHAs cuia),
TEeHOMHOE peTaKTHPOBAHUE,

HCKYCCTBCHHBIN MyTareHes,
(haKTOpPBI- MYTareHbI, TIOMUTLIOWIBI,
OTHaIéHHAs THOPHII3AIIHS,
CCKBCHHPOBAHNE.

Bubmnoreka IIOK
https://lesson.academy-
content.myschool.edu.ru/06/
11
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KYJIBTYpPHBIX (hOPM OpTaHH3MOB.
HUcnonb3oBanue T€HOMHOT' O
peIaKTUPOBAHUS U METOIOB

pexomOuHanTHeIX  JIHK i momyueHms
HCXOHOTO MaTepHaia Jyisi CeJIeKIHH.
[Tomy4yeHne NoOIUIIIONIOB.

BuyrpuBunosas THOpUIU3aIIHSI.
bnu3koponcTBeHHOE  CKpelMBaHUWe, WIN
UHOPUIUHT. Heponcreennoe

CKpeIllMBaHUE, W ayTOPHUIHHT.

l'ereposuc u ero mNpUYUHEL
Hcnons3oBanune rerepo3uca B

cenexkuun. Otnanéunas

ruOpugm3anmsa.  [Ipeogonenuedecuioqus
MEKBUJIOBBIX  THOpumoB.  JlocTmxkeHus
CEJIEKIINU PacTEeHUI WIKUBOTHBIX. «3enénas
pesonoyUs».

CoxpaHeHHE ¥  H3YyYCHHE  T'CHETHYECKUX
pecypcoB KyJIbTYpPHBIX PACTEHUH M HMX IUKHX
poandel U1 CO3JAaHUSl HOBBIX COPTOB U
THOPHUIOB

CEJIbCKOXO3SICTBEHHBIX ~ KYJbTYp. H3yuenue,
coxpanenue U  ynpaeieHue — 2eHemu4ecKUMu
pecypcamu CeNbCKOXO3AUCTNEEHHBIX u
NPOMBICIOBbIX JHCUBGOMHBIX 6 UYENAX YIYUULeHUS]
cyuiecmeyiouux U co30aHUs HO8bIX NOPOO, TUHULL
U Kpoccos, 6 MOM Hucie ¢ NpuUMeHeHuem
COBPEMEHHBIX MemO0008 HAYUHbIX UCCIe008aHUIL
nepeooswvix udeti U NepPCneKmuBHbIX MexHoI02ULL.
JdemoncTpauuun

Ioptpetsr: H. 1. BaBuios,

N. B. Mwuuypun, I'. JI. Kapneuenko, H.
Bopinoyr, J. K. bensies.

Tabmumel W cxeMbl: «MeTombl
CETICKIINI», «Otnanénnas
THOpUIU3AIINS, «MyTarenes».
JlaGopaTopHnasi paGota

«3y4yeHne MeTOA0B CEIEKIIMN PACTEHHI)
IIpakTuuyeckas padora

XapakTepru3oBaTh OCHOBHEIC
METO/BI CEJICKIMA PACTCHHH W
JKUBOTHBIX: MCKYCCTBEHHBIA OTOOP

1 TUOpUIN3AIIHIO.

CpaBHUBATH MacCOBBIN
HCKYCCTBCHHBIH otbop c
WHIUBUAYAIGHBIM,  TOKa3bIBaTh HX
3HAYEHHUE JJI51 CENEKINU

KYJIBTYPHBIX pacTeHuid u
JIOMAITHAX>)KUBOTHBIX.

[IpuBOIUTH  KOHKPETHBIC  MPHUMEPHI
OTHANEHHON TMOPUIM3AIMY B CEIICKITHH.
OnuchIBaTh OIIBIT I. Il
KaprnieueHko 1o  mpeoIoieHuno
Oecrutoaus

MEKBHUIOBBIX THOPHUIIOB.

Paznmuathb Ha M300paXKEHUSIX
(cxemax, Ta0JIUIAX) y
OTACNBHBIXIIPEICTABUTEIICH
KOHKPETHOTO  COpTa W  TIOpPOJIBI
XO34HCTBEHHO LIEHHBIC TPHU3HAKH,
HEOOXOTUMBIC YETTOBEKY.

XapakTepH30BaTh POIIb CEIEKIUH
B obecrieueHnn
TPOIOBOJIBCTBEHHOMOE30MACHOCTH
YEJIOBEYECTBA.

IIpuBoauTH KOHKPETHBIE
MPUMEpPBI JTOCTIKEHUH CENEeKIINU
KyJIbTYPHBIX pacTeHunit "

JOMAIITHUX XUBOTHBIX

B Poccnu
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«IIpuBuBKa  pacTeHMIl». IJKCKypCHS
«OCHOBHBIC ~ METOABI W JIOCTH)KCHUS
CCNICKIIMM PACTCHUH W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO ~ CTaHIUIO, IUIEMEHHYIO
(hepMy, COPTOUCTIBITATEIILHBINA YYACTOK,
B TCIUTMYHOE XO35HUCTBO,
B JIaOOPaTOPHIO arpOyHHBEPCUTETA WIIM HAYIHOT'O
LCHTPA)»
BuoTexHoNorus 1 cHHTeTHYecKas ouosnorus (4 yaca)

16. buorexHomnorusi kak Hayka 1 OGBEKTBI, HCTIOJb3YeMbIE PackpbiBaTh comepikaHue TEPMUHOB bubmuoreka [TOK

1 U OTpaciib NPOU3BOACTBA B OHOTCXHOIOTWH, — KIETOUHbIE U U TOHATHIL: OHOTEXHOIOI K, https://lesson.academy-
TKAHEBHIE KyTHTYDHI, TpaLIAOHHAS 6H0TG§HOHOFM, (icintent.mvschool.edu.ru/06/
MHUKPOOPTaHU3MBI, uX XapaKTePUCTHKA. MuKpobuonoriieckuii  cuHTes, _
TpaaunmonHas OMOTEXHONOTHS: XJIe0O0MNeYeHue, MuKpobuonorireckas
l'[OJ'Iy'-IeHI/Ie TEXHOJIOI'usl. Hepe‘{l/ICHﬂTb
KHUCJIOMOJIOYHBIX HpOI[yKTOB, BUHOACIIUC. HarpasJICH1s 6I/IOTGXHOHOFI/II/I;
Mukpo6uonorndeckuiicuaTes. OOBEKTHI [em 1 3aiatH, CTOANMHE Iepe
MHUKPOOHOJIOTMYECKUX TEXHOJIOTH. GrorexHonornei.
[IpousBoncTBO  Oenka, AMHHOKHCIOT U XapaKTepn3oBaTh 00bEKTEL,
BHTAMIHOB. UCIIOJIb3yeMbIe B OMOTEXHOJIOTHH,
JleMoHCTpaHE — KIETOYHBIE M  TKaHEBbIC
Tabaumbl 1 cxembl:  «Hcnonb3oBaHue KYIbTYpbI, MUKPOOPTaHU3MBI.
MHKPOOPTaHH3MOB B [IPOMBIILICHHOM Onmcpiath OCHOBHEIC MCTO/IBI
TPOH3BOZICTEEY. TPaJMIIHOHHOW OMOTEXHOJIOTUHU U

JIOCTHOKEHUSI

JlabopaTopHast padora MHUKPOOHOIOTHYECKOM
«3ydaenne 0OBEKTOB e —
OMOTEXHOIOTHI. OBOCHOBEIBATE
IpaxTuueckasi paGora 3HaYCHHE
«[lonyuenune MOJIOYHOKHCITBIX OMOTEXHOJIOTUH
MIPOTYKTOBY. JULst CeIbCKOX 03SIUCTBEHHOTO
Ikekypeus «brorexnomorns — IPOM3BOJCTBA
BayKHEHIIAsT MIPOU3BOTUTENILHAS cuia
COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE
TIPON3BOJICTBO)»

16.2 OcHOBHBIE 1 Co3maHre TEXHONOTUH W WHCTPYMEHTOB PackpriBaTh comepxaHue TEPMHUHOB Bubmmoreka [IOK

HATIPaBIICHUS [IeJICHATIPaBICHHOTO M3MCHEHHUS u UTIOHSTHIA: KIICTOUHAS HHKCHEPHS, https://lesson.academy-
content.myschool.edu.ru/06/
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CHUHTETHUYECKOMN KOHCTPYUPOBaHUSI TE€HOMOB C  IIEJbIO KJIICTOYHAs ~ TEXHOJIOTHS, 11

OHONIOTHH TOJTy4EHUs OpraHU3MOB u 170.4 METOJI KYJAbTYPhl KIETOK U
KOMIIOHEHTOB, coJIeprKalx HE TKaHEH,
BCTpeYaroIuecs TOTUIOTEHTHOCTh, TUIIOPUIIOTEHTHOCTD,
B MIPUPOJIc ONOCHHTETUICCKUE ITYTH. CTBOJIOBBIE KJIETKH, MHKPOKJIOHAJIbHOE
Knerounas umxenepusi. Metobt Pa3MHOXKEHHE PACTeHUM, COMAaTUYECKas
KyIbTYphl KJIETOK M TKaHEH pacreHudl u THOPHIM3AIHS, TaTuIONIbl, THOPHIIOMEI,
JKUBOTHBIX. Kpuobanku. ComaTtunueckas MOHOKJIOHAJIbHBIC W TTOJIMKJIOHAJIbHBIC
THOpHUIM3aIMsg U COMAaTUYEeCKUN 3MOpHOreHes. aHTUTeNa, METO/ TPAHCIIAHTAIIMH SIIED,
Hcnonp3oBanue  ramjioujioB B CEJCKIUHU KIIOHUPOBaHHUE.
pacTeHwHiA. Xapaktepu3oBaTh
THonyuenue MOHOKIOHANbHLIX —~aHMUMEIL. OCHOBHBIE HaIPaBJICHUS
Hcnonvzosanue MOHOKIOHAIbHBIX u CHHTETHYECKOU
NONUKTOHANBHBIX AHMUME]L OHOJIOTHH. OnuceIBaTh Ha
8 Meouyune. HckyccTBeHHOE KOHKPETHBIX [IpUMepax  METOABI
OTLJIOJIOTBOPEHHUE. PexoHcTpyKuus KJIETOYHOU MH)KEHEPUHU.
SMLIEKJIETOK U KIIOHUPOBaHUE [IpuBoauTh IpUMEpPHI
KMBOTHBIX. MeTO[ TpaHCIUIAHTAIMH sIIep HCIIOJIb30BaHMSI MOHOKJIOHAJIBHBIX H
KJICTOK. Texnonoeuu 0300posnenus, MOJIMKJIOHAJIBHBIX AHTHUTEI B
KYIbMUUpo8anus U  MUKPOKIOHAILHOSO MEOUIIMHE.
DAIMHONCEHUS CebCKOXO03AUCMBEHHBIX OlleHMBaTh 3HAYCHHE CHHTETHUYCCKOM
KyJomyp. OHOJIOTMH JIJII CEIbCKOrO XO3SMCTBA U
JdemoncTpauuun MERULIHHBL
Tabamus! 1 cxeMbl: «KieTouHasnHKEeHEpUs

16.3 XpOMOCOMHAs1 U T'eHHast PackpeiBaTh cozmep:kaHue TEPMHUHOB bubnuoreka [JOK

WHKEHEpUs

XpoMOCOMHasl U TeHHasI HHKCHEPHsL.
HcKyccTBEHHBIN CUHTES T€HA U
KOHCTpyupoBaHue pekomOuHanTHBIX JIHK.

Co30anue  mMpanceeHHbIX — OP2AHUZMOS.
Hoctmwxenus u
MEPCIEKTUBBL  XPOMOCOMHOW U T'€HHOH

WHKEHEPUU. OKOJIOTHUECKHE M ITHYCCKHE
poOIeMBI TEHHOI

HH)KEHEPUH.

JdemoncTpauuun

Tabmumel n  cxeMmbl:  «['eHHas
HWH)KCHEPUS

U TIOHATHUH: TeHHas HHXXEHEPpU,

PECTPUKIIMOHHbBIE JHJIOHYKJIea3bl
(pecTpuKTa3bl), TUIKHE KOHIIBL,
Ia3MUIBL, PpeCTpUKIIHS,
JIUTHPOBAHHUE, TpaHchopmarmsi,
CKPUHHUHT, TPaHCTCHHBIE
(TeHeTHYeCKH MOIU(PHUIIMPOBAHHEIC)
OpraHU3MBl.

OmnuceIBaTh METOIBI
PErpOyKTUBHOTO u

TCPANCBTUYCCKOr0 KIIOHMPOBAHUA,

KJICTOYHBIC TEXHOJIOI'MH n
CII0COOBI TeHETUISCKOM
HWHXXCHCPHU.

https://lesson.academy-
content.myschool.edu.ru/06/
11
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XapaKTepmoBaT}, JOCTHXKCHUA TeHHOM
HWHXXCHCPHU.

16.4

Memumuackue
OMOTEXHOJIOIUU

MeauiuHcKkue OUOTEXHOJIOTHH.
Tlocmeenomnas yughposas meouyuna.
III[P-ouacnocmuka. Memabonomuuolii
aHanus, 2eHOYeHMPUUeCKUll aHaIu3
npomeoma  uenogeka Ol OYEHKU
COCMOsHUSL €20 300P08bS.

Hcnonvzosanue CMBONOBbIX  KJIEMOK.
Tapeemnas mepanus paxa.
3D-6uounscenepus onst paspabomxu

DYHOAMEHMANLHBIX ~ OCHO8 — MEOUYUHCKUX
MEXHON02UL, CO30AHUKOMNIEKCHbIX MKAHell
couemanuem — MeXHONo2Ul — MPEXMEPHO2O
buonpunmunea u  ckaggordunea  Ons
pewenusi  3a0a4  NEPCOHANUUPOBAHHOU
MeOUYUHbL.

Co30anue  GeKMOPHBIX — BAKYUH C  YelblO
obecneyenusi KOMOUHUPOBAHHOU 3aUWUMbL OM
6030youmernetl OPBU, ycmamnosnenue
MONEKYAPHBIX

MexXaHu3mMos @yHKYUOHUPOBAHUSL PHK-

cooepoicauux upycoe,

6bl3bleAOUUX 0cobo onachvle  3a601e6aHUA
Hejlo6eKa U HCUBONHbIX

PackpbeIBaTh conepkaHAC TSPMHUHOB
u MTOHSI THIA: M€ IULMHCKAs
OMOTEXHOIOTHS, MeTa0O0JIOMHBII
aHaJIN3, TCHOIICHTPUICCKUI aHaJIH3,
MICPCOHAM3UPOBAHHAS  MEIHIIMHA,
pereHepaTHBHAS MEIUIIHA.
XapakTepu30BaTh METO/IBI
MeTab0JIOMHOTO u
TCHOIICHTPUYECKOr 0 aHajau3a;
HCITOJIH30BAHKE CTBOJOBLIX

KJIETOK; [TIIP-nuarnocTuky;
TapreTHYITEPaIfio paKa

Bbubaunoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/
11

PesepBHOE Bpemst
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Ne HaunmenoBanue Kon-Bo | IIporpammHoe coneprkaHue OCHOBHBIE BUIIBI JIEATELHOCTHO0YJAIOIINXCS DJEeKTPOHHBIE udpossie
n/m pasfenoB M TeM 4acoB 00pa3oBaTeNbHbBIE PECYPCHI
yueOHOro npeaMera

1. Tema «3apoxaeHue W pa3BUTHE YBOJTIONHOHHBIX MPeACTABJICHUIT B OHOIOTHI»

11 OBOJIIOLIMOHHAS 1 OBOIOLIMOHHAS Teopus 4. PackpsiBaTh  coiepikaHMe TEPMHMHOB U MOHSATHIA: bubnmnoreka [JOK
TeopHus 4. Jlapsuna. ITpeanoceuIkyu KpEalMOHU3M, BHJI, CHCTEMaTHKa, ounapuas | https:/lesson.academy-
Hapsuna BO3HHKHOBCHHUSI JapBHHHU3MA. HOMEHKIIATypa,HCKyCCTBCHHAsI CHCTEMA content.myschool.edu.ru/06/

’Ku3Hb 1 HaydHas Kiaccu(UKaluyu OpraHu3MoB, HCTOPHUYECKHI METO]I, 1
nesrenbrocTs U, Jlapsuna. JIApBUHHU3M. XapakTepHuzoBaTh B3TJISIIBI
JlemoncTpanmm Apucrorens, 3MH€}10KJ’[8, Jlykpenus Kapa, JIx. Pes
Ha pa3BUTUC KUBOU IIPUPOABI.
IopTpetsr: Apucrorens, K. 0 p K pﬂp A
o CHHBATh BKIJIQ, . WHHEA B Pa3dBUTUC
JIunneit, K. b. Jlamapk, 3. XK. Cenr- H A p
6uonoruu.
Unep,
CpaBHI/IBaTI) B3IUIAAbI HA BUJ U DBOJIFOLIUIO K. .HI/IHHCSI,
K. Kropbe, 1. JlapsuH. XK. B. Jlamapkau Y. JlapBuna.
Tabmumel  u  cxempl: «Cucrema KpHTHYCCKH OLCHHBATD
KuBoinpupoze! (o K. JInnmeio)», KPEalMOHNCTCKIE B3TIIABI Ha JKUBYIOIIPUPOY.
«JlectHuna JKUBBIX
[TepeuncasiTe KyIbTYPHO-MCTOPUIECKUE
cymects(mo Jlamapky)»,
U €CTECTBEHHO-HAYUYHbIE MPEANOCHUIKUITIOSBICHUS
«MexaHuszm .
3BOMIOLMOHHON TeopunY. JlapBuHa.
(hopmupoBanust
. . OmnuchIBaTh PONIb HCTOPHUUECKOTOMETO/1a.
MIPUCTIOCOOIEHNIY PacTeHUN 1 .
W3narate CcylHOCTH 3BOMIOLMOHHONW Teopun Y.
JKHBOTHBIX
[apBuna.
(o Jlamapky)», «Kapra-cxema
HaswiBath ocHOBHBIE (akTbl Ouorpaduu Y. JlapBuHa u
mapupyra nyremectsus Y. lapsunay,
3TaIbl CO3aHMA UM
«Haxonku Y. lapBuHa» .
9BOJIOLIMOHHON TEOPHH
1.2 JBmwxymne 2 JBrKylye  CHIIBI  SBOIOLUH PackpbiBaTh conepiaHUE TEPMUHOB M MOHATHUH: bubmotexa LJOK
CHITBI BuyoB o Y. JlapBuHy (BBICOKas HACIIEICTBEHHOCTh, M3MEHYHMBOCTh, ~HCKYCCTBEHHBIN https://lesson.academy-
SBOJTIOINH WHTCHCHBHOCTb  Pa3MHOKCHUS otbop, Goppba 3a CyIIEeCTBOBAHWE, E€CTECTBEHHBIN content.myschool.edu.ru/06/
BuzoB 1o Y. OpraHHU3MOB, HacJEeCTBCHHAs otoop. 11
HapBuny H3MEHYHUBOCTE, 60pbOa V3marath CyIHOCT yaeHHs
3a cymeCTBOBaHUHe’ CCTECTBCHHBIN 4. HapBuHa 00 HCKYCCTBEHHOM orbope.
HHCKYCCTBEHHBIH OTOOp). XapakTepu30BaTh JBIKYIIHE CHITBI SBOTIONNH BHJIOB IO
JdeMoHcTpanuu HapBuny.
Hoptper: Y. dapBuH. IIpumeHsTh 3HaHUSI O JBMKYIIUX CUIIaXIBOJIOLMH BUIOB
Tabmumer ~ w cxembl:  «Dopmbl o JlapBuHy
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O0oppOBI  3a CYLIECTBOBaHUEY, JUIS  OOBSCHCHHS  MHOr0o0Opasus  BHIOB, TIOPOJ

«ITopomer roiryoei», JIOMAIITHAX KUBOTHBIX U COPTOBKYIBTYPHBIX PACTCHUMA

«MHoroobpasue

KYJIBTYPHBIX ()OPM KaITyCThD»,

«ITopoel TOMANTHHUX KUBOTHBIX,

«Cxema  00pa3oBaHHS  HOBBIX

BuoB (1o Y. JlapBuny)», «Cxema

COOTHOIICHHMSI JIBWKYIIHX CHIT

IBOJTIOLIUID)
DopMUpOBaHU 1 Odopmitenne CHUHTETHUYECKO PackpbIBaTh cofepikaHHE TEPMUHOB U TOHATHIL: bubaunoreka [JOK
e TEOpUHU SBOTIOLNHU (CTD). JIApBUHU3M, MYTallMH, MYTaIllMOHHBIN MTPOLIECC. https://lesson.academy-
CUHTETHYECKO Helirpanbhast Teopust  DBOJIOLHH. OOBSICHSATH IPUYKMHBI KPU3UCAIAPBUHA3MA. content.myschool.edu.ru/06/
i TEOpUH CoBpeMeHHast SBOJTIOI[OHHAS OO0O0CHOBBIBATH 3aKOHOMEPHOCTb 11
IBOJIOLUH ouosorusi. TpaHchopmanuK JapBUHA3MA

3HaueHue SBOJTIOIIMOHHOM B CUHTETHYECKYIO TeopHio 3Bomoruu(CTD).

TEOpUHM B (dhopMupoBaHUU M3narate ocHoBHbIC mojokeHuss CTD. OueHuBath

€CTECTBEHHO- HayJIHOMN Bkiaz I'. [le ®puza,

KapTUHBI MUDA. C. C. YerBepukona,

JdemoncTpauuun N. W. HImansrayzena, /JI. K. bensesa B

Hoptpertsr: C. C. YUeTBepHKOB, ¢dhopmuposanue CTD.

WU. W. llmansraysen, Jx. OnenuBaTth 3Hauenune CTD

Xomneiin,JI. K. bensies. B (DODMHPOBAaHMH  COBPEMEHHOM  E€CTECTBEHHO-

Tabmauuel u cxembl: «OCHOBHBIE .

TIONOXKEHHS CHHTETHYECKO# HayqHOH KapTHHBI MIpa

TEOPHHUIBOIIOIII

2. Tema «MHUKPOIBOJIOLHS U €€ Pe3yIbTAThI»

21 Oransl 3 Ilonynsamuss Kak 3JeMEHTapHas PackpbiBaTh copepkaHMe€ TEPMHMHOB M TIOHSATHUH: bubnuoreka [JOK
JBOJIOLOH eIMHULIA JBOJIOLNM. MHKPOIBOJTOITHS, https://lesson.academy-
HOTO CoBpeMeHHbIE METOIBI  OICHKH MaKpOABOIIONHSA, MYTAllUH, TOMYJIAUA, KOMOMHAIIII content.myschool.edu.ru/06/
mporecca: TEeHETHYECKOT0 pa3HooOpaszus M [CHOB, TeHO(OHA, OHIEMEHTapHOE  HBOmoIHOHHOe | 11
MHUKPOIBOJIIOL] CTPYKTYPHI SBIICHHE. XapaKTepPH30BaTh MHUKPOIBONIONUIO KaK ITall
i a nonynsmmii.  V3MeHenne — remodomga | MOABICHHS NPUCTIOCOOMEHHH H
MaKpOIBOITIOI] BHAZO00pa30OBaHMA. XapaKTepPH30BaTh IIOMYISITIIO

TIOITYJISIIAH KaK AJIeMEHTapHOe
ns. [omymsmms Kak JJIEMEHTAPHYIO SIWHUITY  DBOJIOLHUH.
- 9BOJIIOIMOHHOE ABJICHUE. 3aKOH | [TepeuncnaTs MpU3HAKM WACATBHON MOMYIALMH H
AJIeMEHTapHas reHeTndeckoro pasHoBecust [Dx. Xapay, | OOBSICHATH YCIOBHS BBIMTOTHEHHS 3aKOHA Xapu—
€JIMHUIIA PBOJTFOIUN B. Baiinbepra. Baiin6epra.

JemMoncTpauuu [IprMeHaTh UMEIOIIHecs 3HAHUS

Tabnumbl u cxembl: «MyTannoHHAS
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HN3MEHYHBOCTbY, «[lomynsmmonnas
CTPYKTYpa BUa», «Cxema MposiBICHHS
3akoHa Xapau—BaitnOepray.

JlaGopaTopHas paGota

JJIsL 00BSICHEHHS MNpUYUH U3MCHYUBOCTU Y ocobeit OIHOI'0

BUIA

«BpIsIBIeHMe  M3MEHUMBOCTH Y
0c00el0JHOT0 BUIa»
29 DileMeHTapHble OneMeHTapHbIe (axTopsI PackpbiBaTh conep)kaHue TEpPMUHOB M IOHATHIL: bubnnoreka [TOK
(baKTOpHI YBOTIOLHH (ABWKYIME  CHNIBI)  DBOJIIOLMM. MyTalMOHHBII mporiecc, https://lesson.academy-
MyTtanuoHHbIN MpoIiecc. KOMOMHATUBHAS W3MEHUMBOCTD, MONYJIALIMOHHbIE content.myschool.edu.ru/06/
KomOunHaTHBHas WU3MEHYHUBOCTD. BOJIHBI,  Jpeid  TeHOB,  MHIpaluH,  H3OJSLUS, 1
Hpetid  reHoB —  ciydaiiHbie reorpaduyeckast (TpocTpaHcTBEHHAs) W30JIs1Hs,
HEHaIPaBJICHHbIE U3MEHEHHs YacTOT Ouornornueckast (pernpopyKTUBHas) W3oisiusi, 3(dexT
ansesnen ocHoBartes, 3QeKTOYTHUIOUHOT O TOPIIBIIIKA.
B onymsinusix. DddexT ocHoBaTens. XapakTepu3oBaTh dJIEMEHTapHbIE
Dpexm bymuvinounozo copaviuka. (akTopel  (OBIOKYIME CWibl) ABomolMH. OleHuBaTh
Chuoicenue 2eHemU4ecKo2o Bkmag C. C. YerBepukoBa, D. Maiipa B pa3BuTHE
PAa3HO00pasus: NPUYUHBL U CIEOCTBUSL. 9BOJTIOLIMOHHOTO YYCHHSI.
Iposienenue s¢pghexma Opeiipa 2enos OOBACHATP NPUYMHBI  HEHANPABICHHOIO  JEHCTBUSA
8 OONBUIUX U MATIBIX NONYTAYUSX. 9JIEMEHTApPHBIX IBOJIIIOLMOHHBIX (haKTOPOB.
Murpaunu.  Msonsuus  nomyisumi: IIpUMeHATh HMMEIOIIMeCs 3HAHHS O JBIDKYIIHX CHIaX
reorpaguyeckas (IIpOCTPaHCTBEHHA), SBOJTIOLIH
Ouonmornueckas (penpoayKTUBHAS).
Juisi  OOBSICHEHWS] TPUYMH  pa3HooOpaszus reHodoHza
JdeMoncTpanuu MOIYJISILIMKA OHOTO BUAA
Hoptpersr: C. C. YerBepuxos, 3.
Maiip. Ta0muim! " CXEMBL:
«/IBWKymme  CHIBl  3BOJIIOLUNY,
«DKosorngyeckas
M30JSIOMST  MOMYJISIMM  CEBaHCKOMU
thopenm», «I eorpaduaeckas H3OISAIUS
JIMCTBEHHHILIBI CHOMpPCKOI "
JMCTBEHHHUIIBI 1aYPCKOD»,
«IlomymsIIMOHHbIE BOIHBI YUCICHHOCTH
XUIHUKOB U KEPTB»
2.3 | EcrecTBennsrii oTO0p EcTecTBeHHBbIii 0T6Op — PackpeiBaTh conepiKaHME TEPMMHOB U TIOHSTHIA: bubnuorexa LIOK

- HanpaBJISIOLINI
(axTOp IBOTIONNH

HAaIpPaBISIOIIHN (akrop
sBOMOIUH. DOPMBI €CTECTBEHHOTO
orbopa: JIBIDKYILHAA,

€CTECTBEHHBIN 0TOOD,

JIBIDKYIIMM ~ O0TOOp,  CTAOMIM3MPYIONMIMI
Ppa3pbIBAONINI 0TOOP, MOIOBOHOTOOD.
XapakTepr30BaTh €CTECTBEHHBIN OTOOP KaK JBIDKYIIYIO U

otbop,

https://lesson.academy-
content.myschool.edu.ru/06/
11
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CTaOMITU3UP YIOIIHH, HATIPABJISFOIIYIO CHITYJBOIOIIUH, €ro OPMEL.
pa3phIBAOIIHN (TU3PYITUBHBIN). Paznmmuate ¢Gopmbl ecrecTBeHHOro oTOopa B
[onoBoit or6op. BozHukHOBeHHE MOMYJISIIUSIX, TPUBOAUTH MPUMEPHI JICHCTBUS B

u SBOJTIOLHS COLMAJIEHOTO MOMYJISIUSX(OPM €CTECTBEHHOT'O 0TOOpA.
TOBEICHUS>KUBOTHBIX. OOBSCHITh TPEANOCHUIKH I JCHCTBUS NBIKYIICH H
JemoncTpauuun crabmin3upyromeld (opM ecTeCTBEHHOro 0TOOopa.
Tabmumer ~ w  cxembl:  «Cxema CpaBHUBaTh (POPMBI €CTECTBEHHOT0OTOOpA, JIENIaTh
JICUCTBUSI E€CTECTBEHHOTO OTOOpay, BBIBO/IbI HA OCHOBE

«Dopmbl 60pBOBI 3a cpaBHeHMA. [IpUMEHSATh UMEIOITUECs] 3HAHUS O
CYIIIECTBOBAHHUEY, €CTECTBEHHOM 0TOOpE

JJIs1 00BSACHEHHS MpoueccoB, MPOUCXOAAIIUX B
MOomyJaAnuax BUJ10B

«MHayCTpHaNbHBIN METaHU3MY,
«OKuBbIE HCKOTTAEMBIC)»

OPraHU3MOB

[Ipucroco0eHHOCTD 2 ITprcnoco6eHHOCTh OPraHU3MOB Kak PackpbiBaTh coziepKaHue TepMHHA bubaunoreka [JOK
OpraHU3MOB KaK PE3yNbTAT MUKPOIBOJTIOLIHH. IPUCTIOCOONEHHOCTh OPraHM3MOB  (aamNTarus), https://lesson.academy-
pe3yaIbTar BO3HHKHOBEHHE apoMopdo3, NIN0aTANTAIHS. content.myschool.edu.ru/06/
MHUKPOIBOIOLUH NPUCTIOCOOJICHUI Y OpraHM3MOB. [TpuBOANTE KOHKpETHBIE TIPUMEpPBI IMPUCITOCOOICHHIA 11

Apomopdo3bl u opranu3MoB  (Mopdorornueckue, (GU3MOIOrUYECKHUE,

WIMO0aIalTal|H. IIpumepsnr OMOXMMHYECKHE, TTIOBEICHIECKHUE).

IPHUCIIOCOOJIEHUH y OPraHM3MOB: OOBACHATD MEXaHHU3M BO3HHUKHOBEHHS

Mopdonorudeckue, GU3MOIOrUIECKHUE, NpUCIIOCOOJICHUH y OPraHU3MOB.

OMOXMMUYECKHE, TOBEJACHYECKHE. [IpuBoauTh pUMEpHI apOMOP(O30B M UANOATANTAIHN

OTHOCHUTENBHOCT IPUCTIOCOOJIEHHOCTH y pacTeHuil u

OpraHM3sMOB. JKUBOTHBIX.

JdemoncTpauuun

OOBSICHSTB POJIb apOMOP(O30B
B OCBOCHHUH OpPTraHW3MaMH HOBBIX CPEIOOUTAHUSL.
OOBACHATH poib AIHOaJarTaui B

TabauIel U CXEMBL:
«IToKpOBUTENbCTBEHHAS] OKpPACKa

PKUBOTHBIX>, MPUCIIOCOOJIEHUN OPTraHM3MOB K KOHKPETHBIM
«Ipenynpexaromas  OKpacka VCITOBHAM CPEIBL.

’KUBOTHBIX», Jloka3bIBaTh OTHOCHUTEJIbHBIN XapaxTep
«DU3NONOrMUECKUE alalTalu», HpI/ICHOCO6JIeHHOCTI/I W TIPUBOANUTH

«IIprcmoco0IeHHOCTh  OPraHI3MOB INPHUMEPBl  OTHOCHUTEIBHOCTH  ajanranuil. PackpbiBaTh
neé OTHOCUTEIBHOCTD)). 3HAYECHHUEC BWXYIINX CHUII 3BOJIOIMHA B q)OpMI/IpOBaHI/II/I
Oo6opynoBanue: repOapum pacTEHHIA; TPUCIIOCOOICHH i

KOJUIEKIIMH HAaCEKOMBIX; Uydesia NTUI] U
3Bepelt ¢ MpUMepaMH Pa3IMIHbIX

TIPUCTIOCOOTEHHIA. JlaGopaTopHas

padora
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«IIpucrocobeHuss OpraHU3MOB U
ux OTHOCHTEITbHAS
LETIECO00PA3HOCTHY.
JlabopaTopnasi padoTa
«M3ydenue apomopdo3oB

U WAMOAJAnTaAllui Y

pacTteHuii u
JKMBOTHBIX)»

25 Bun, €ero Bup, ero KpuTepuu U CTPYKTYypA. PackpbIBaTh copepikaHHE TEpPMUHOB M MOHATHIL: BHI, bubaunorexa [JOK
KpUTEpUU u JlemoHcTpamum KPUTEPHUU BUA, MOTUMOP(U3M, BUIBI-IBOHHUKH, apeal, https://lesson.academy-
CTPYKTYpa i content.myschool.edu.ru/06/

TPYKTYD TaGmuis u cxemsr: «Kputepun Bia», HKOJIOTMUECKasl HUIIA, TOIMYJISIIUS, BHIOBOW KapHOTHII, T
. KOCMOITOJIMTBI, SHIEMHKH, TTOJIBUJIBI, SKOTHUIIBI. 4=
«Bunpi-aBoitHnkn», «CTpyKTypa BUIa
XapakTepu3zoBaTth KpPUTEPUU BUJIA
B TIPHPOJIEY. . M
. (Mopdonornuecku, TeHETUYECKHIH,
OobopynoBanue: repOapuu pacTeHU; . .
OMOXMMUYECKHH, reorpapuyeckuii,
KOJUIEKIIMM HACEKOMBIX; Yydelsia NTUIl U . .
N IKOJNIOTHUECKUH, Ouoxumudeckuii).  OOBSICHITH
3BEpEN pa3HbIX BUOB. .
HEOOX0IMMOCTh UCIIONIb30BaHMS BCel
JlaGopaTopHas paGoTa
COBOKYITHOCTH
«CpaBHeHHE BHIOB .
KpUTEpPHEB JULst OlpeieNIeHUs BUJIOBOM
110 MOP(OJIOTHYECKOMY KPUTEPHIO»
MPUHAJICKHOCTH OpPraHu3Ma.
[lepeuncnsaTh OCHOBHbIE BHYTPUBHJIOBBIC
TPYIITHPOBKH.
OOBSACHATP TPUYUHBI CYIOIECTBOBAaHMA MOHO- U
MOJINTUITNYECKUX BUIOB.
CpaBHHUBATbH BHJIBI TIO
MOP(OIOrHIECKOMY KPUTEPHIO
26 | BumoobpazoBanue BunoobpasoBanue Kak PackpbiBaTh  conepiKaHUE TEPMUHOB M MOHATHI: bubnuoreka [JOK
KaKpe3y/IbTaT pe3yIbTaT — MHKPOIBOJIOIH. BUI000Pa30BaHUE, H3OMIALNS, KOIBOMIOLHIS. https://lesson.academy-
MHKPOSBOJIIOLHH. Wsonsuus — XapakTepr30BaTh BUI000PA30BaHHE KaK PE3YIbTaT content.myschool.edu.ru/06/
CBs13b KIIFOY€BOI (axTop MUKPODBOJIIOLHH. 11

MUKPOIBOJIIOIHNHU U
SIMHUACMHOJIOT NN

BugooOpazoBanus. [Iytn u crocoOsr
BUI000Pa30BaHUS: AJIIONAaTPHYECKOE
(Teorpadudeckoe), CHUMIATPUIECKOE
(aKOMOTHNYECKOE),

«MTHOBEHHOE»

(monurmonau3anmys,

ruOpunuzanys).  JnnTensHOCTH
9BOJTFOIMOHHBIX ITPOIIECCOB.
MexaHnu3Mbl  (POPMUPOBAHUS

OOBSACHATD POIIb U3OIAIHUH
B 00pa30BaHUH HOBBIX BH/JIOB.

XapaxkTepr30BaTh pazIMYHbIC CITOCOOBI
BHI000pa30BaHU (ammomarpuueckoe,
CHUMITaTPHYECKOE).

[TpuBoaNTH KOHKpETHBIE TIPUMEpHI BUJIOB,

O6pa30BaBIHI/IXC$[ pa3HI/I‘IHHMI/ICHOCO6aMI/I.
HpI/IMeHﬂTL 3HAHUS CIIOCOOOB BI/IZ[OO6pa3OBaHI/I$[
JJIsL O6’B${CH€HI/I}IHpI/I‘II/IH MHOFOO6pa3I/I${ BHUI0B.
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OHOJIOTUIECKOT0

pazHooOpasus. Poms
SBOJIIOIOHHON OHOJIOTHH B
pa3paboTke HAyIHBIX
METO/IOB COXpaHEHHUS
oropazHooOpas3usl.

MUKpOIBOMIONHUST U KOIBOJIOLUS
napa3uToB 7 ux XO35I€B.
MexaHu3MBbI (hopMupoBaHust
YCTOWYHBOCTH

K aQHTHOMOTMKAM M  CIOCOOBI
OOpLOBIC HEH.

JdemoncTpauuun

Tabmumbl  u  cxembl:  «CrocoObI
BU000pa3oBanus», «I eorpaduueckoe
BUI000pa30BaHKe TpEx BUIOB
JIAHBIIICH, «DKOJIOrHYECKOE

BU1000pa30BaHUE BUIOB CHHUID,
«[Tomummonns! pactenui», «Kamyctao-
peneunslii tubpumy. (OOopypoBaHue:

repbapun pacTeHui

OOBCHATH BO3HHKHOBEHHE
YCTOYUBOCTH MTATOT'CHOB
K aHTHOMOTHKAM

(GopMBI U (HITOreHETHYECKHE PSIbI
OpraHW3MOB.

JemoncTpauuun

TaOnuIBl U CXEMBL:
«DUnoreHeTUYECKUM P JIOAIN,
«ApXEOonTepUKC,
«3Bepo3yonie
«Crerormiedais,
«PuanOduTH»,
«CeMeHHBIE

AEPBI»,

9BOJIOLMIO 00pa30BaHMA KPYIHBIX TAKCOHOMHYECKHX

€IVHMII.
OOBSACHATH 3HAUCHHUE aJICOHTOJIOTHYECKUX
UCCIEIOBAaHUHM JUTsl MONyueHHs: (aKTOB HBOIIOLUHU
OpraHU3MOB.

[IprBOIMTH TIPUMEPBHI OPTaHU3MOB, OTHOCSIIUXCS K
nepexoaHbsIM (opmam.HaspIBaTh Tpynns OpraHU3MOB,
JUIs KOTOPBIX BOCCTAHOBJICHBI
(busoreHeTHIECcKe PSIbL.

CpaBHHUBATb MPOLECCHI

OJIM3KHUX BHJIOB, 00pa30BaBIINXCS
pa3ITUYHBIMU CTIOCO0AMHU
3.
3.1 Makpo3Bontonusl. MeTtonpl W3Y4EHUs PackpbiBaTh copepkaHMe TEPMHMHOB M IOHSATUM: bubnuoreka [JOK
TaseoHTONOrNYECKHE MaKpOJBOIIOLHH. MakpooBosIOLKst ((uioreHes), mepexonHsie (HOpMBI, https://lesson.academy-
METOIBI H3yUCHHUS ITasieoHTOIOrMUECKUE METOIBI (HIIOreHETHYECKUE PSIIBI, TATIEOHTOIOTHSL. content.myschool.edu.ru/06/
IBOJIIOLIMH U3ydeHUs 2BOIIOLUH. IlepexonHsie XapaKTepu3oBaTh MaKpOIBOTIOUMIO KaK HaJBUAOBYO | 1L
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MAMOPOTHUKUY. MaKpO3BOJIFOLIMH X MUKPOIBOIFOIIUH
ObopynoBanue: KOJUIEKIIUH,
repbapum, MYJSDKA
HCKOMAEMBIX OCTaTKOB
OpraHH3MOB

3.2 | buoreorpaguyeckue buoreorpaduueckue METOAbI U3ydCHUS PackpbIBaTh COfiep)KaHUE TCPMHUHOB U Bubmiorexa TIOK
METO/IbI U3Y4YCHUA sBomorn. CpaBHeHHE (QUIOPHI | MOHATHI:  Ouorcorpadus,  SHICMHUKH, https:/lesson.academy-
SBOJIIONHUHA (ayHBI MAaTEpUKOB K OCTPOBOB. PEIUKTHI. O060CHOBBIBATH 3HAYEHUE i(intent'mvSChOOI'edu'rU/06/

Buoreorpaduyeckue obJyiacTu ouoreorpaduu I U3yYCHUS IBOJFOLMH =
3emutn. BUIbI-9HIEMUKH U PETTHKTHI. OpraHHU3MOB.
JleMOHCTpAIHH [epeuncnsite Ouoreorpaduueckue 00JIACTH 3eMIIH H
Ta6J’II/II_U)I U CXEMBI: 00BICHATE MPUYUHBINX BBIACIICHHUA.
«BHOreorpadHuecKkue 30Hb! 3eMTH», CpaBuuBath ¢uiopy ¥ (ayHy MaTepHKOB M OCTPOBOB,

pacTeHuss W OIKMBOTHBIX Pa3HBIX Ouoreorpaduueckux
«[peiid KOHTHHCHTOBY, obnacreil. [TpuBoaUTH MIPUMEPHI PETUKTOBBIX
«PemuxTey. O0opynoBaHue: OpraHu3MOB, BUIOB-3HICMUKOB.

OOBACHATP  TPUYMHBI  COXPAHEHUS  BUIOB
repbapuit; KoJLIeHmH SHJIEMHUKOB U «KHUBBIX
HAaCEKOMBIX

MCKOIAaeMbIX)

3.3 | OMOpuonornueckue OMOpHONOTUYECKHE W CPABHUTEIBHO- PackppiBaTh  comepkaHMe TEPMHHOB M TOHATHH: | Bubmmorexa LIOK
HCPaBHUTEIEHO- MOpP(OTOrUIecKUe METOIBl M3YdeHHUs smOpuonorus,  Mopdonorus,  romonoruunele  u | https://lesson.academy-
MOP(OJIOTHIECKHE 3BOMIONMH. ['eHeTHIecKne MeXaHH3Mbl AHAJOTHYHBIE  OpraHbl, — pyIMMeHTH,  atasusmbi, | contentmyschool.edu.ru/06/
METO/IbI H3YUCHHUS SBOJIIOLIMM OHTOTE€HE3a W IOSBIICHUS OMOXMMUYECKASTOMOJIOTHSL. 11
3BOJTFOLIU T SBOJIFOLIMOHHBIX HOBIIIECTB. XapakTepu3zoBaTh 3MOPHOIIOTMYECKUE, CPABHUTEIHHO-

l'omonorudHele ¥ aHaJIOTHYHBIE
opraubel. PyauMeHTapHBIE OpraHbl

U araBu3Mbl.  MoneKymnsapHo-
TEHETUYECKHE, OMOXUMHUYECKUE W
MaTeMaTHYECKHE METOJIBI
H3Y4EHUS 3BOJIONNH.

T"oMosrornanabIe TeHbI.

CoBpeMeHHBIE METOBI TOCTPOCHHUS

(UITOTeHEeTHIECKIX JICPECBHEB.
XpOMOCOMHBIE MyTaluu u
9BOTIOLUATEHOMOB.

JdemoncTpauun

Hoptpetsr: K. M. bap,

MOpP(OIOTHYECKHE, MOJICKYIISIPHO-T€HETHYECKHE,
OMOXMMHYECKHE, MAaTeMAaTHYECKUE METOMbl M3Y4EeHHS
IBOJIFOLIUH.

OOBACHITH 3HAYCHNE IMOPHOIOTHH, CPABHUTEIHHOM

Mopdororuy,
MOJICKYIISIPHOH TCHETHKH, Oonoxummun,
OomomH(pOPMATHKN 1T HM3YYEHUS DBONIOIHU
OpraHM3MOB.

OnenuBath BkIan A. O. KoameBckoro B pas3Butne
IBOJIFOIIMOHHOTO YUCHUSI.

OmnuceIBaTh TEHETHYECKHE MEXAHU3MBI  DBOJIOLAN
OHTOIrEHE3a U MOSIBJICHUS YBOJIFOIMOHHBIX HOBIIIECTB.
[IpuBoANTE TpPHUMEPHl aTaBU3MOB W PYAUMEHTAPHBIX
OpPTaHOB Yy pa3UYHBIX OPTaHW3MOB W OOBSCHSITH
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A. O. Kosanesckuii, .
Mromnnep,d. I'ekkens.
Tabmunel ¥ cxeMbl: «HauanbHbie

CTaJIuH SMOPUOHAIIEHOT'O
pasBUTHS MMO03BOHOYHBIX
JKHUBOTHBIX,

«['omomornyHple W aHAJOTUYHbBIE
oprasb», «PyanMeHTb, « ATaBU3MBI»,
«XpoMocoMHbIe HaOOpbI 4YelIOBEKa
UIIMITaH3e».

O0opynoBaHue: KOJUISKIMH, TepOapuy,
MYJISDKH TOMOJIOTMYHBIX, aHAJIOTHYHBIX,
PYAMMEHTAPHBIX OPraHOB U aTaBU3MOB

IMPUYUHBI UX MOSABJICHUSA.

HpI/IBOHI/ITI) MNpUMEPbI TOMOJIOTUYHBIX W aHAJIOTMYHBIX
OpraHoB.

CpaBHI/IBaTL CTPOCHHE OPIraHOBY OpraHU3MOB

Ppa3HbIX CUCTEMATUYCCKUX I'PYIIIIL.

[IpuBoauTh mHpHUMEpPH OWOXUMHYECKOHM M TEHHOU
TOMOJIOTHH.

OrneHnBaTh 3HauYeHHE OMOMH(OPMATHKU ISl HM3YYSHMS
3aKOHOMEPHOCTEN

SBOJIIOLMN

3.4 | OO6mue 2 OOme 3aKOHOMEPHOCTH (TIpaBHMIIa) PackpbiBaTh colepKaHWe TCPMUHOB U MOHATHI: cMeHa | bubmuoreka IIOK
3aKOHOMEPHOCTH SBONKOUMH. Tpunyun cmenst Gynkyuil. yHkumMit  opraHo,  HeoOpaTMMocTh  sBomoumu, | https://lesson.academy-
SBOJIOLUH Heo6paTHMOCTh SBOITIOIHH. aJaNTHBHAs pajMalds, HepaBHOMepHocTh Temmos | content.myschool.edu.ru/06/

AnantHBHasI panuanusi. HBOJIIOLMH, YePEeIOBAHHE TIIABHBIX 1
HepaBHOMEpHOCTE TEMIIOB 3BOJIOLIIH. HAIIPaBJICHUH HBOMIOLMH. AHAIU3UPOBATH NPUYUHBI
JdemoncTpauuun YepeaOBAHUAIIABHBIX HAIIPaBJICHUH 3BOJIIOLIMY.
Tabnwnipt u CXCMBI: «l'maBHbIC [IpuBoaUTH MPUMEPHI MPOUCXOKACHUS OPraHU3MOB OT
HANpaBIeHus  dBomowuny, — «OGuwe HeCIeHaIM3UPOBAHHBIX HpPEIKOB u nx
3aKOHOMEPHOCTH JBOJIOLIMI HporpeccHpyIoLLeii CrielaT3aLim.
OOBSACHATP  TNPUYMHBI ~ HEPABHOMEPHOCTH  TEMIIOB
IBOJIFOLIUHL.
IIpuBonuTh NpUMeEpHbl aNaNTUBHON pajualuu Y
OpraHM3MOB.
OOBSACHATH IPUINHBI HEOOPATUMOCTH
9BOJIIOLIUH
4. Tema «IlpoucxoxieHue H pa3BUTHE ;KH3HH Ha 3emiie»
4.1 I'unore3sl 2 HayuHble runore3sl NpoOUCXOXKIACHUS PackpbiBaTh copepkaHME€ TEPMHMHOB M IOHSATHUM: bubnuoreka I[JOK
BO3HUKHOBEHUS KU3HEM Ha 3emie. AOGHOTeHE3 W KPEALMOHU3M, BUTAIIM3M, IAHCIIEPMHUS, a0HOreHEs. https://lesson.academy-

>KU3HUHA 3eMIie

TaHCIEPMHUS. HoHayuHblie
MPEACTaBICHUSI O  3apOKICHUH
KU3HU(KpeannoHnsM). [ unoresa
TIOCTOSTHHOT'O CaMO3apOXKICHNS KU3HU
u e€ onpoBepxkeHue onsitaMu . Penuy,
JI. Cnannmanmanmy, JI Tlactepa.
IIpoucxoxnenue

KU3HU u

W3narath HAyYHBIC THIIOTE3bl U TEOPHUHUTIPOUCX OXKJICHUS
JKM3HU Ha 3eMIIe.

OuenuBath Bkinag @. Peau,

JI. Cianmnanmanmy, JI. TTactepa

B (dhopmupoBanue HAYYHBIX B3IUISIIOB Ha

MPOUCXOXKJIEHUE “KU3HU Ha 3emie. [lepeducnsth

CTaJMU PA3BUTHS JKM3HU HA 3eMJie, COrJIACHO TEOPHUU

Ounoro33a

content.myschool.edu.ru/06/
11
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acTpoOHoIIoTHs.

JeMoHcTpanuu

Ioptpersr: (O} Pemu, JL
Cnayurannanmy, JI. Tacrep._Tabnuist
u _cxeMbl: «Cxema ombita @. Pemny,
«Cxema ombita JI. Tlactepa mno
HU3YYCHUIO CaMO3apOKICHUS

JKU3HU»

4.2 | OcHOBHBIE 3TaIIbI OcHoBHEIE 3TaIbl PackpeiBaTh cozjep:kaHME TEPMMHOB M IOHATHIA: bubmnoreka [IOK
HEOpraHU4ecKo HEOPraHMYECKO SBONIOLIHN. reoornueckas SBOIIOIMS, XMMHYECKas SBONIOLHS, https://lesson.academy-
BOIIOLAHU ITnanerapHas  (TeoyiorHUecKast) a0MOreHHBINICHHTE3, TIEpBUYHAs aTMocdepa, content.myschool.edu.ru/06/

SBOJTIOLUSL.
XuMudeckas 3BOOLMS. AOHOreHHBIH
CHUHTE3 OPraHNYCCKUX BEUICCTB

u3 Heoprannyeckux. OneiT C. Musuiepa
u I'. FOpu. O06pazoBanue NoIMMEpOB

u3  MoHomepoB.  KoarepBaTHas
runore3a A.M. Onapuna, rumoresa
MIEPBUYHOTO OynboHa k.
XonaeiHa, TeHETUYECKas THUIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) u
rurnore3a «mupa PHK» V. T'unbepra.

dopmupoBaHue MeMOpaH u
BO3HMKHOBEHHE MPOTOKJIETKH.
JdemoncTpauuun

Hoptpersr: C. Mwumnep, I
Opu, A. N. Omapun, [Ix.
Xonpein, I'. Mémnep.

Tabmumel  n cxeMbl: «Cxema
omeita C. Mummepa, I'. FOpmy»,
«DTamnsl

HCOpraHI/I‘ICCKOﬁ OBOIIOIUID).

BupryanbHasi 1a6opaTopHas padoTa
«MogenupoBanne OTIBITOB
Mumiepa— HOpu  mo  u3ydeHuro
aOMOTeHHOT0 CHHTE3a OPTaHUYECKUX
COEJIMHEHUN

B IIEPBUYHON aTMochepe»

KOalepBaTHbIE KaTUTH, PUOO3UMBLIIPOOUOHTBI.
XapakTepu3oBaTh OCHOBHBIE ATallbl XMMHUYECKOU
HBOJTIOLIUH.

Ha3piBaTb XMMHYECKMI COCTaB IEPBUYHOU
atmoc(epsr  3emin. OuenuBath Bkiajg C.
Munepa,

I'. FOpm, T. Yeka, Y. ['unbepra

B (dopMHpOBaHME  HaydHbIX  B3[JIOOB  Ha
MPOUCXOKIEHHE JKM3HM Ha 3emie. OnucweiBaTh
YCTIOBHS, HEOOXOAUMBIC Ui aOMOTEHHOTO CHHTE3a
OpPraHUYECKUX COEAMHEHUN.

[TpuBoANTE TpPUMEPBI MOJEKYI, Y KOTOPBIX
BO3HUKIIN TPOLIECCHI TeHETHYECKOro

KOITUPOBaHUs U(PEPMEHTATUBHASI AKTUBHOCTb.
OO0OO0OCHOBBIBATH HEBO3MOKHOCTh

BO3HUKHOBEHHMS JKM3HU Ha3emiie

MIOBTOPHOT'O

11
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4.3 Hctopus 3emnu u Hcropus 3emnu u meTozs! €€ usydeHus. | PackpwiBath cojep)kaHuMe TEPMUHOB U MOHSTHM: bubmoreka LIOK
METOABI €€ U3YUCHHUS Hckonmaemple  OpraHMYECKHE OCTATKH. | TEOXPOHOJIOTHS (OTHOCHTEIbHAs, a0COIIOTHAS), https://lesson.academy-
I'eoxpoHoIOrUs u eé METOZBI. | OKaMEHEIOCTH, METO/IEI T€OXPOHOJIOTHH, content.myschool.edu.ru/06/
OtHocuTensHas u aOCONIOTHAsA | TEOXPOHONOrMYecKas IIKala: H0HBI, APbl, NEPHOMIbL, 11
TEOXPOHONOTHA.  ['€oXpoHOIOrndeckas | oSMoxu. XapaKTepH30BaTh METOAbI W3YYEHUS] NCTOPHH
IIKaJjia: S0HbI, OPBI, IEPUO/IBI, TTOXH. 3emin.
Jemoncrpaunu Ilepeuncnare  pasgensl  TeOXPOHOIOTMYECKON
TaOnunp! U cxembr: mkajgpl.  OLeHuBaTh 3HAYEHHUE HMCKOMAEMbIX
«["eoxpoHonIOrNUeCKas MIKaIa. OCTaTKOB Uil M3Y4YCHUS] HCTOPHM Pa3BHUTHA
Oo6opynoBanue: KOJIJIEKIIMK | JKU3HH Ha 3emlie.
OKaMEHEeNOCTeH, MOJIe3HbIX OOBACHATH XapakTep pPacHpeneeHus] HCKOMaeMbIX
UCKOMAEMBIX; MYJISDKM  OpPTaHMYecKMX | OCTaTKOB B 3eMHOI kope. CpaBHHMBATh METO[IbI
OCTATKOB OPTraHU3MOB. abComOTHOH 1
JlabopaTopHas padoTa OTHOCUTEIIbHON T€OXPOHOIOTUH
<(I/I3y‘leHI/le U OIMCAaHHUC HCKOIIaCMBbIX
OCTATKOB JIDEBHUX OPraHU3MOB)

4.4 Hauanbnble HayanbHuble  3ranel  OpraHu4eckou PackpeiBaTh  coumep)kaHu€ TEPMHHOB M IIOHATHIA: bubnmoteka LIOK
STarbl spomoluu. IlosiBlieHHE M SBOTIOLHUS «TIoCHeHUI  yHMBepcaNnbHBIA OO MPeroK», https://lesson.academy-
OpraHu4YecKon HEPBBIX KJIETOK. DBomorus OIHOKJIETOYHbIE OPIaHU3MBI, [IPOKAPUOTHI, 9YKapHOTH, content.myschool.edu.ru/06/
SBOJIIOLIUH Mertabonu3ma. Bo3HHKHOBEHHE EPBBIX cUMOMOreHe3. XapaKkTepu3oBaTh HAYaJIbHBIC ITaIlbl 11

skocucteM. COBpEMEHHBIE MUKPOOHBIE OpraHUYECKOH SBONIOLMH.
BHOTIEHKH KaK AHATIOT TIEPBBIX [lpuBomuts  mpuMepsl  apoMoOp(o30B  MEPBBIX
OJTHOKJIETOYHBIX OPIaHM3MOB.
Ha 3emue coobmiectB. CTPOMATONHUTHL XapakTepH3oBaTh OCHOBHBIE
TIpoKaproTEI 1 SYKapHOTHI. HONIOKEHHS U JOKAa3aTeIbCTBA TMIIOTE3bICHMONOreHes3a.
IIpoucxoxnenne SYyKapuoT Jloka3plBaTh  IOJyaBTOHOMHOCTb ~ MUTOXOHIPUH U
(cmbrorenes). JBOMIOIHOHHOE IUIACTUl, WX MPOUCXOXKJIEHHE OT MPOKAPHOTHIECKUX
TIPOUCXOXK/IEHUE BUPYCOB. KICTOK.
HemoHcTpanuu Jlenatp BBIBO/IBI 0 3HAYCHUU
Tabmuup! u cxemsl: «HaganpHbIe HTarTb! BO3HMKHOBEHHs (POTOCHHTE3a,
oprammicckoii  aBoommy, «Cxema (hopMupoBaHUS sIIpa ST TATBHEHIIETO PA3BUTHS )KU3HH
Ha 3emie.
00pa3oBaHHs SYKapHOT nyTéM XapakTepu30BaTh THIOTE3HI
cuMmOunorenesa», «CTpoeHne BUpycay TIPOMCXOYK/ICHHS BUPYCOB
4.5 DBOIIOLHS 9YKAPHOT IIpoucxoxnenue PackpbiBaTh copepkaHME€ TEPMHMHOB M TOHSTHUH: Bubmoreka LIOK
MHOTOKJIETOYHBIX ~ OPraHH3MOB. IIPOKaPHUOTHI, JYKapHUOTEHIL, MHOT'OKJIETOYHOCTD, https://lesson.academy-
BO3HUKHOBEHUE OCHOBHBIX TPy CHenraNnn3anus KIeTOK, BUPYCHL. content.myschool.edu.ru/06/
MHOTOKJIETOYHBIX OPTaHI3MOB. XapakTepu30oBaTh MIPOUCXOXKICHNE 11

MHOT'OKJICTOYHBIX OPraHU3MOB.
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JeMoHcTpanuu

Iloptper: U. 1. MeuHUKOB.

Tabnuiel 1 cxeMbl: «HavambHble 3TaImbI
OpraHMyecKoi sBoouuny, «Cucrema
SKUBOM MPUPOIIBD»

CpaBHI/IBaTI) 0COOCHHOCTH
OYKApHUOTUYCCKUX U ITPOKAPUOTHICCKUXOPIraHN3MOB.

Ha3sniBaTh OCHOBHEIC apOMOp(i)OBLI OYKapuoT U OUCHUBATDH

HX 3HAYCHUC JIA
ﬂaHLHeﬁIHeFO Pa3BUTHA )KU3HU

4.6 OCHOBHBIE 3TaIlbl OCHOBHBIE 3Tallbl 3BOJIONWN  BBICIIAX PackpbiBaTh  cojepkaHue TEPMUHOB U TOHSTHUH: Bbubaunoreka [JOK
SBOJTIOLINH pactenuii.  OcHOBHBIE  apOMOPQO3bI BOJAOPOCTH, PHHHOGUTHI, MXH, HanopoTHukooOpasusle, | https://lesson.academy-
PacTUTENLHOTO pactenuii. Beixom pacteHudt Ha cymry. CCMCHHBICTIATIOPOTHUKH, TOJIOCEMEHHEIE, content.myschool.edu.ru/06/
MHpa TosiBnienue  CHIOPOBBIX  PACTEHMH M | yokpeITOCEMEHHBIE, — OECIONOE  TOKOJCHHE 1

3aBocBanMe MMM CymH.  CeMEHHBIC | (cropoduT), MONOBOENOKOTECHHE (raMeToduT).
pacTCHMAL. IIponcxoxaenye IBETKOBBIX [lepeuncisiTh ~ OCHOBHBIC  DTalbl  JBOJIOIMU
PacTeHuH. pacTuTeabHOrO Mwupa. Ha3wsiBaTh  OCHOBHBIC
JdemoncTpauuun N
Ta6mmms:  n  cxembi:  «Apomopdhosbi apoMopdo3bl pacTCHHH W OICHHUBATh  HX
pacrenuit», «PuHHOPUTHIY, IBOIMOIMOHHOE SHATCHHC. .
«OHOKIETOUHbIE BOIOPOCIID, CpaBHHBaTh OCOOCHHOCTH CTPOCHHUS PpACTCHHIt
«MHOTOKIIETOYHBIE BOZOPOCIII», pasHbIX OTIEIOB
«Mxn», «ITanopoTHUKNY,
«l"onocemennsie pactenusi», «Oprassl
LIBETKOBBIX PACTEHUID.
Oo0opynoBanue: repbapuu pacTeHUH
Pa3TUYHBIX OTJENOB.
IIpakTuyeckas padora
«3ydenne OCOOCHHOCTEH  CTPOCHUS
pacTeHuil pa3HbIX OTJAEIIOBY»

4.7 OCHOBHBIEC  3TaIlbl OCHOBHEBIE 3Tambl BOIIOLUN YKHUBOTHOI'O PackpriBaTh comepikaHHE TEPMHHOB U TOHSATHIA: bubanoreka [JOK

SBOJIIOIINN
KUBOTHOTOMHPA

mupa. OCHOBHBIE

apoMop(O3Bl  JKMBOTHHIX.  BeHnckas
(ayna. KemOpwuiickuii B3pbIB —
TIOSIBJICHUE COBPEMEHHBIX THIIOB.

IlepBrie xOpnoBble KUBOTHBIE. JKU3HB B
BOJI€. DBOJIONNS TTO3BOHOYHBIX.
[Iponcxoxnenne ampuOUii ¥ PEITHIHIA.

IIpoucxoxnenue
MJICKONMUTAIOMMX W NTHN. [IpuHImn
KImogeBoro  apomopdoza.  OcBoenue

0ECIIO3BOHOYHBIMH ¥ I03BOHOYHBIMH
>KMUBOTHBIMU CYLIH.
JdemoncTpauuun

NpOCTEHINNE,  IUIACTUHYATBIC, KHIICYHOIIOJIOCTHBIE,
IUIOCKUE YEPBH, YWICHHCTOHOTHE, PHIOBI, 36MHOBOZIHBIE,
MPECMBIKAIOIINECS, HTHULIB, MJIEKOITUTAIOIIHE,
9KTOZIEPMA, DJHTOZEPMA, ME30AEPMa, JBYCTOPOHHSS
CHMMETPHS, TEINIOKPOBHOCTb.

[lepeuncnsTe OCHOBHBIE 3TaIbl IBOIIOLUH
JKUBOTHOT'O MHUA.

HassiBaTh OCHOBHBIC MpeailanTalyy,
CIOCOOCTBOBABIIIHE BHIXO/TY )KMBOTHBIXHA CYIITY.
OrneHnBaTh 3HAYEHWE PA3BUTHS HEPBHOM CHUCTEMBI IS
MPUCTIOCOOJICHNS )KUBOTHBIX K YCIIOBHSIM OKpYKaromen
Cperbl.

OOBACHATD MNPpUYHHBL 3BOJJIIOIMOHHOT'O pacuseTa

https://lesson.academy-
content.myschool.edu.ru/06/
11
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Tabmumbel u cxeMbl: «Cxema pa3BUTHS
JKUBOTHOT'O MHPay, K ApOoMOp(O3bI
JKUBOTHBIX», «[IpocTeitiney,

«KHIIeYHOMOIOCTHBIEY, «ITnockue
yepBm», «YIICHUCTOHOTHEY, «PBIOB),
«3eMHOBOJIHBIEY», «IIpecMbIkaromuecs»,

«IITrmey, «MIIEeKOIIUTAOIIIEY .
Oo6opynoBanue:

KOJUIEKIIUN HaCEKOMBIX; BJIaYKHBIC
npenapaTsl JKMBOTHBIX; PaKOBUHBI
MOJUTFOCKOB; KOJUICKIIUM  WTJIOKOXHX;
CKEJIEThl  TO3BOHOYHBIX  JKMBOTHBIX;

Yyy4esa NTUIM 3Bepen.
IIpakTH4eckas padoTa
«M3yyenne 0ocoOEHHOCTEH  CTPOEHHS

MO3BOHOYHBIX KUBOTHBIX»

HAaCCKOMBIX, KOCTHBIX pLI6, ITUIL, MJICKOIIUTAOIINX

4.8

PazButne
JKU3HU
3emiie

Ha

Pa3zButne xu3HM Ha 3emiie 1O 3paM U
NIEPUOAM: apxem, IIPOTEPO30ii,
[1ajJe030M, Me3030H, KaiHo3oi. OOmas
XapaKTEepPUCTHKA KIIMMaTa u
reoJorniyeckux npoueccos. llosiBieHue n
pacLBeT XapaKTEepHBIX OPTraHU3MOB.
VYriaeobpazoBaHue: €ro ycloBHS H
BJIMSHUE Ha Ta30BBIN cOCTaB aTMOC(EpBHI.
MaccoBble BBIMUpPaHUS —

9KOJOTUYECKHE KPH3HUCHl  MPOIIIOTro.
[IpyumHBI W CHEACTBHS  MAacCOBBIX
BeIMHUpaHuiA. COBpEeMEHHBIN
SKOJIOTMYECKU I KpHU3HC, €ro
ocobennoctr. [Ipobmema coxpaHeHuUs
O6ropazHo0Opa3us Ha 3emIie.
JemoncTpauuun

Tabnuupel U cxeMbl: «Pa3BuTHE XWU3HU B
apxeuckoil spe», «Pa3BuTHe KU3HU B
MPOTEPO3OMCKON  3pey, «Pa3Burue
JKU3HU B MAJIE030MCKOM dpen,

«Pa3BuTHE )XKU3HU B ME3030MCKOM pe»,
«Pa3BuTHE )KU3HU B KaiTHO30HCKOWIPE)

PackpeiBaTh conep;kaHue TEPMUHOB U IOHATUN: apXeH,
apxebakrepuu, IHaHoOaKTepHUH, MIPOTEPO30ii,
naneo30i, KeMOpHi, OpIOBHK, CHIIYp, JIEBOH, KapOOH,
nepmb, [lanrest, TeTuc, TpuiioOUThI, pUHHO(HTHI,
PaKOCKOPIIHOHBI, TMAHIMPHBIE PHIObI, KOTHUIIO3aBPHI,
Me3030#, ['onnBana, JlaBpasus, Tpuac, opa, Mel,
XBOWHBIC, THHKIOBBIC, CArOBHHUKOBBIC, OCIEMHUTBHI,
aMMOHHTHI, JTUHO3aBPHI, ApPXEONTEPHKC,
MOKPBITOCEMEHHBIE, KaWHO30M, MaJEOreH, HEOIEH,
AQHTPOIIOTEH, MacCOBOE BBIMHpAHHE. XapaKTepHU30BaTh
pa3BHUTHE KU3HU HA 3eMJIe TI0 dpaM U TIEPHOIaM.
YcTaHaBIUBATH 3aBUCHMOCTh M@Ky T€OJIOTHYECKUMHI
mporeccaMy, W3MEHEHUSIMH KJIFMAaTa U MPOIeCCaMHy B
JKUBOM PUPOE.

OOBSACHATD TPUYMHBI paclBeTa CHCTEMaTHYECKIX
TPYIIIl OPTAaHU3MOBB PA3ITUYHBIC PBI U TIEPHOIBL.
AHanm3upoBaTh TPHYMHBI W CIEACTBUS MAaCCOBBIX
BBIMUPaHUM.

HazpBaTh ocHOBHBIE apoMOp(}O3BI paCTEHUH U JKUBOTHBIX.

[TprBOIMTE IPUMEPHI TIEPEXOTHBIX(HOPM OPraHU3MOB.
AHanmM3upoBaTh IyTH PEHICHHUS MPOOJIEeMBbI
coxpaHeHHs1 Onopa3HooOpaszus Ha 3emiie

bubanoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/
11
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4.9 CoBpemeHHas 2 CoBpeMeHHasi CUCTEMa OpraHU4YeCKOro PackpbiBaTh conep:kaHue TEPMUHOB M IOHATHIL: Bubnmoreka [TOK
cucrema mupa. llpuHIUOB  KIacCHpUKAIHN OakTepwH, apxeW, BBICIIAC pACTCHUS, 3CICHBIC https://lesson.academy-
OpPraHuYecKoro Mupa OpraHU3MOB. OCHOBHbIE BOJOPOCTIH, content.myschool.edu.ru/06/

CHCTEeMaTHYECKUE TPYIITEI OPraHU3MOB. OarpsiHk,  Oypble  BOJOpPOCIH,  MOXOBHIHEIE, 11
Jemoncrpaunu MaropOTHUKOBU/IHBIE, XBOIIIEBU/IHBIE,
Tabmubt u CXEMBL: TUIAyHOBHU/IHBIE, TOJIOCEMEHHBIE,
«CoBpemeHHast cucreMa TIOKPBITOCEMEHHBIE, TPOTUCTHI, KHIIEYHOTIOIOCTHBIE,
OpraHu4ecKoro MUpa TUIOCKUE YEPBH, KPYIJIbIe YEPBH,
KOJIbYaThle YEPBH, UWIEHHCTOHOTHE, MOJUIIOCKH,
UTJIOKOXKHE, XOpZAOBBIE, TpUOBI, JIMIIAHHUKH,
BUPYCBI.
XapakTepr3oBaTh COBPEMEHHYIO cucTeMy
OpraHn4cCKoro MHpa, Ha3bIBATHh OCHOBHBIC
CUCTEMATUYCCKUETPYIIIIBI OPraHNU3MOB.
OOBSICHSTH PUHIMIIBI KJIACCUPHUKAIMHOPTaHU3MOB.
[TepeuncisiTh OCHOBHBIE TPHU3HAKK IPOKAPHUOT,
pacTeHuii, )KUBOTHBIX,
rpuboB, KpacHBIX U Oypeix Bogopocielt. IlpuBoguTh
[IPUMEPHI IPEACTABUTEIEH
OCHOBHBIX CHCTEMATHUECKUX TPYNIIOPraHU3MOB
5. Tema «Ilpoucxo:xaeHue 4eJ0BeKa — AHTPONOreHe3»
51 AHTpoTmoIor 1 Pazgenst u  3amaum  aHTpononoruu. | PackpbiBaTh  comep:kaHME€ TEPMHUHOB UM NOHATHM: bubnunoreka I[JOK
usi — HayKa o MeTo/ib1 aHTPOIOIOT HHL. AHTPOIIOJIOTHSI, Mopdoorus, AHTPOIIOTEHES, https://lesson.academy-
yesioBeKe JlemoHcTpanuu aHTPOTIOMETPH, content.myschool.edu.ru/06/
Tabmumel ~ u CXEMBIL: «MeTompl | PEKOHCTPYKLUS, apXEOJIOrUsL,dTHOrpadusL. 1
AHTPOIIOJIOT U HassiBaTh pasiensl u 3aJa4n
O6opynoBanue: MYJSDKHA | @HTPOIIOJIOTHH.
OKaMEHEJIOCTEH, IPEIMETOB XapakTepu30BaTh METOJbI aHTPOIIOJIOTUH W CPABHUBATH
MaTepHalbHON  KYJIBTYPbl ~ MPEAKOB | HX MEXIYCOOOM.
YeJIOBEKa; ¢otorpaduu HaxoZoK | Bsimensarts BOIIPOCHI 3BOJIONNHI YeNoBeKa,
HCKOMAEMBIX OCTATKOB YEJIOBEKA HCCIIEAyEeMBbIE ITPH TIOMOLIH
Pa3IMIHBIX METOIOB
592 PazButue 1 CraHOBJICHHE TIpEACTaBICHUI o | PackpeiBaTh coxmep:kaHME€ TEPMHUHOB M TOHSTHUM: Bubmmoreka [IOK
HpEJICTABI MPOUCXOKIECHIH YeNoBeKa. | AHTPONOTeHHas Teopusl, TpyjaoBas Teopus, Homo https://lesson.academy-
eHnit PenMruosHble BO33peHHs. sapiens. content.myschool.edu.ru/06/
0 CoBpeMeHHbIE HayYHbIE TEOPHH. OnenuBath BKiaa Y. /lapBuHa B pazBuTHe 1
TIPONCXOXK/ICH JleMOHCTpAHT MPe/ICTaBICHUH
HHAYEII0BCKA Hoptper: Y. JapBun. TaOIuUIbI U CXEMBL: 0 MIPOUCXOKICHU U YEeJI0BEKA.

«MeTopl

ApPryMEeHTHPOBaHHO KPUTHKOBATD
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AQHTPOIIOJIOTUW». O6opynoBanue:
MYJISDKM ~ OKaMEHEJOCTeH, MpelIMeTOB
MAaTepUaIbHOM  KYJIBTYpbl  TPEIKOB

yesoBeka; penpoxnykuuu ((ororpadum)
KapTuH ¢ MHU(]OJOTHYEeCKUMH U
OMOJIEHICKUMH CIO’KETaMH
TIPOMCXOXKICHHS YEJIOBEKA

PEIINTUO3HBIC MMpCaACTaBJICHUSA (6] MMPOUCXOXKACHNU
YCJIOBCKA C MO3NIHMHUECTCCTBCHHBIX HAYK.
XapaKTepI/IBOBaTL Hay4YHbIC TCOPUU HPOUCXOKICHUA
YCJIOBCKaA

53 Mecro CxoncTBO uenoBeKa C  JKUBOTHBIMH. PackpbIBaTh cofiepikaHHE TEPMUHOB U TOHATHIL: bubaunoreka [JOK
yeoBeKa B CHCTeMaTHYeCcKOe MOIOKEHHE UENOBEKa. | PY/IMMEHTHI y YeNOBEKA, aTABU3MbI y UEJIOBEKA, https://lesson.academy-
cucTeMe CBHZETENbCTBA CXOIACTBA YEIOBEKA C | NPAMOXOXKJEHHE, BTOPAs CHTHAIbHAACHCTEMA. content.myschool.edu.ru/06/
OpraHHUYecKOro Mupa KUBOTHBIMH: CPABHHTENBHO- | OppenensTh CHCTEMATHIECKOE 1

MOponorueckue, OMOPHONOTHYECKHE, | 1oy oxenpe venoBeKa B OpraHHYeCKOMMHUPE.
(usuonoro- Groxmaireckue, BbIABIATE 4epThl CXOACTBA W PA3IMUMS YEIOBEKA U
MOBEICHUECKHE. KUBOTHBLX..

Otn4us 4enoBeKa OT KMBOTHBIX. XapakTepu3oBaTh ~ CBHJCTENHCTBA  CXOJCTBA
HpﬂMOXO)KZIeHI/IC 1 KOMIIJIEKC YECIOBCKa u JKHUBOTHBIX (CpaBHI/ITeHbHO'
CBSI3aHHBIX C HUM MpPHU3HaKoB. PasBurtie | Mopdonornyeckue, IMOPHOIOrHYECKHE,
TOJIOBHOTO MO3Ta W BTOPOM CHTHANBHOW | (PU3MOIOro- OHOXMMHMYECKHE, IIOBEACHUYECKHE).
CHCTEMBI. [IpyBOOMTH NMPUMEpPHI ATABU3MOB U PYAUMEHTOB Y
JleMoHCTpaHE YeJIOBEKA.

Tabauubl u cxeMbl: «['omoBHOM MO3T Onucr1Bath TpHSHAKH Heiosexa,
YeJIoBeKay, «YenoBekooOpasHbIe COpMHPOBABIIHECH B CBA3H

00e3bsHb», « CKeJIET YesIoBeKa 1 Y NPEBCCHBIM obpasom JKU3HU MpEJIKOBA
CKeNIeT INMMIaH3e», «PyIMMEHTBI M | NpPAMOXOMKIECHHEM.

aTaBU3MBD). BbISBISTE  MPUYMHBI  OCOOCGHHOCTEH  CTpOCHUS
O0opynoBaHue: CKEJIET YEI0BEKa; qeperna denoBeKa

MOIEIb  HEpena  HeIOBeKa M HEPENA | 110 cpaBHEHHIO C YETOBEKOOOPa3HEIMUOOE3bIHAM.
MIMMIAH3E; MOJICIL KHUCTH HCIOBEKA W | CpapHuBaTh OPYIMIHYIO AEATENBHOCTH YEIOBEKA U
KHCTH LIAMIIAH3E. SKUBOTHBIX.

JlabopaTopHas padoTa CpaBHHMBaTh OCOOEHHOCTH BBICILIEH

«I/IqueHHe ocobeHHOCTEN CTPOCHHUS HEPBHOM ACATEIIBHOCTH YCIIOBEKA NKNBOTHBIX

CKeJIeTa YeslOBeKa, CBA3aHHBIX

C IPSIMOXOJKICHHUEM)

54 JBmwkymue JBwxkymnme cuisl ((paxTopsr) PackpriBaTh conepikaHWE TEPMUHOB W TIOHATHIL: Bubmmoreka [IOK
CHUTBI AHTPOTIOTeHe3a: HACNENCTBEHHAS  M3MEHYMBOCTh,  E€CTECTBEHHBIH https://lesson.academy-
(dpaxropsr) OnoNornuecKue, conuaabHbIE. otOop, OpyaMiiHas  JAEATENbHOCTb,  TPYIIIOBOE content.myschool.edu.ru/06/
AHTPOIIOTreHE CooTHomeHHe COTPYIHHYECTBO, OOIICHHUE, PeUb. 11
3a OUOJIOTHYECKIX u XapakTepr30BaTh JBIDKYIIAC CHUTBI
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COIMaNBbHBIX  (hakTOpOB B AHTpPOIIOreHe3a: OMOJIOTHUECKHE M COLHalIbHBIC
aHTPOIIOTCHE3E.

JeMoHcTpanuu

TaOnuip! 1 cxeMbl: «/IBIKYIIHE CHITBI

AQHTPOIIOTEHE3a.

Oo6opynoBanue: MYJISIKHI

MIPEIMETOB MaTEPHATILHON KYJIBTYpPHhI
HPEIKOB YETIOBEKa

OCHOBHBIC 2 OcHOBHBIE  CTaJWU  AHTPOIOTEHE3a. PackpbiBaTh comepikaHMe€ TEPMHMHOB M TOHSTHH: bubaunoreka [JOK
CTauu Pannune denoBekooOpa3HbIe 00E3bSHBI ABCTPAJIOTHTEK, YenoBek  yMeJIbIid, Yenosek https://lesson.academy-
AHTPOIIOTEHE3 (IpOKOHCYIIBI) M paHHME NOHIMABL — | mpsvmoxomsuwii, Yenosek refinensbepreknii, Yenoek content.myschool.edu.ru/06/
a o0Imue  TPeIKH  YeJIOBEKOOOPa3HBIX HeaH/epTAIbCKHH, KPOMAHBOHELL, 11

00e3bsIH M JoIeH. ABCTPNIONHTEKH — JIEHUCOBCKMI 4enoBeK, YelnoBeKpa3yMHbIit

JIBYHOTHE MIPEAKH JIIONIEN.
YenoBexkyMenblil, epBble M3TOTOBICHUS
opyauii Tpyna. UeraoBek mpsMOXOISAIIUI
U TIEpBBIA BBIXOJ JIIOAEH 3a TPeeibl
Adpuku. Yenosek reiaenpOeprckuii —
O0mMi  NPENOK  HEaHAEPTaTbCKOro AHTPOIIOTCHE3A.

4eIOBEKa M YCJIOBEKA  PasyMHOrO. [IpuBoauTh NpUMEPHI NPEACTABUTENEN OCHOBHBIX CTaaMH
YenoBek HEaHJEPTalIbCKUM KaK BHJ
JI0JIEM XOJIOJAHOro kKimMara. YenoBek
PpasyMHbIH COBPEMEHHOIO THIIA, JaHHbIe, 00pa3 KU3HH U opyaus Tpyna. CpaBHHUBATh
JICHHCOBCKHI YEIIOBEK, OCBOCHHE
KOHTUHEHTOB 3a mpeaenamMu Adpuku.
IlaneoreneTrka u majeoreHOMHUKA.
JdemoncTpauuun

Hoprpersr: JI. Jluku, S. 1. Porunckuii,
M. M. I'epacumoB.

Tabnumpl M CXEMBL: «DBOIIOIMOHHOE
ZIPEBO YEIIOBEKAY, K ABCTPAIIOMUTEKY,
«Yenosek YMEIBIID, «Yenosek
MPSAMOX OIS, «JlenncoBckuii
yenoBek», «HeanaepTambimny,
«KpomanboH1bY, «IIpenku uenoBekay.
O06opynoBaHue: MOIETH TOpCa

TIPEIKOB YETIOBEKa; MYJISKH ITPEIMETOB
MaTepuaibHOW  KYIBTYpHl  TIPEIKOB

COBPEMCHHOI'O THIIA,TaJICOTCHCTHUKA.

XapaKTepmoBaTb OCHOBHBIC CTaJTUMAHTPOIIOI'CHE3A.
BoisBnsaTh MPOrpeCCUBHBIC YE€PTHI, NOSABUBIIUECS Y
MPEIAKOB YCJIOBCKA Ha Ppa3HbIX CTausax

AHTPOITIOI€HE3a: OINHChIBATH HX AHTPOINOMETPUYICCKHEC

[IPEJICTaBUTENIEH OCHOBHBIXCTAIMI aHTPOIOreHE3a

4eJI0BeKa
OBoJIon 1 OBomonus COBPEMEHHOI'O PackpbiBaTh conep:kaHME TEPMUHOB M MOHSATHUIL: Bbubnnoreka [IOK
st yenoBeka. EctecTBeHHbIl 0TOOp B MYTalldiOHHBIA npouecce, HOIUMOP(HU3M, https://lesson.academy-
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COBpEME
HHOI'oO
YCJIOBCKaA

TTOTTYJISTUSX yesoBeKa.
MyranuoHHbIH rpouecc u
monumopdusm.  TlomynsruoHHbIe
BOJIHBI, Apei] TeHOB, MUTpAIHs U
«pdexr OCHOBATEJISDY B
TTOITYJISTUSIX COBPEMEHHOT O
YeNoBeKa.

JeMoHcTpanuu

Tabauimbl ¥ cXeMbl: «DTarbl
SBOJTIOL[MUYEIIOBEKA)

MO ISIIOHHEBIC BOJHBL, Mpeii() TeHOB, MUTPAITHS,
«3hdext ocHOBaTEII.

XapakTepu3oBaTh pOJIb €CTECTBEHHOIO OTOOpa B
TOMYJISIITHSIX COBPEMEHHOT'O YEJIOBEKA.

OneHuBaTh  poNb  MYTalMOHHOTO  TIpoliecca,
TIOMYJISIITMOHHBIX BOJH, Jpeiida TEHOB, MUTpAIWH,
«3pdekra ocHOBATENS» B IBONIONUU  MOIMYJISITHHA
COBPEMEHHOI'0 YelIOBeKa.

[TpuBomuTH TipUMeEpPBI (HAKTOPOB, CIIOCOOHBIX BHI3BATH
MO YJISIIIOHHBICBOJTHBI B DBOJIFOIIMHA COBPEMEHHOTO
YeJIoBeKa

content.myschool.edu.ru/06/
11

5.7

UYenoseueckue pachl.
Mex ucuuIInHapH
bIE METO/IbI
aHTPOIOJIOT MU

Yenoseueckue pachl. Ilonsitue o pace.

bonbume pacsr: €BpoIeonIHasA
(eBpaswmiickasi),  aBCTpaJIO-HETPOHIHAS
(3KBaTOpHUANBbHAS), MOHTOJIONTHAs

(a3marcko-amepukaHckas). Bpemss u
IYTH pacceJeHus YesloBeKa Mo IUIaHeTe.
EnuncrBo uenoseueckux pac. Hayunas
HECOCTOSATENBHOCTh PACH3Ma.
[pucnocoGieHHOCTD YenoBeka

K DPa3sHbIM YCIOBUSAM  OKpYXKarolen
cpensl. Bnusinue reorpaguyeckoii cpesi
u peiida reHos

Ha Mopdonoruio H  (PHU3HOIOTHIO
YeNIOBeKa.

MexaucLUIUIMHApHBIE ~ METOAbl B
(busnueckoii (OnoorHYEecKoi)

AHTPOIOJIOTMH. DBOJIOIMOHHAS
AQHTPOIIONIOTHSI W TaJICOAHTPOIIOIOTHS
YeITOBEYECKUX TTOMYIIAIN.
BuocouunansHbie HCCIICIOBAHUS
mpupoApl  denmoBeka.  VccremoBaHme
KOSBOIIOLIMH OHOJIOTUYECKOT0 i
COIIMAILHOIO B UEJIOBEKE.
JemoncTpauuun

Tabnuipe! ¥ cxeMsl: «Packl yemoBekay.
IIpakTuyeckas padora

«3ydeHne HSKOMOTHYECKUX aJanTarui
YeJI0BEKa»

PackpbIBaTh conepkaHue TEPMHUHOB U ITOHSATHIL: paca,
pacoreHes, pacusm, COIHAIbHBIN TAPBUHU3M.

XapakTepu3oBaTh MPHU3HAKH OOJBIIMX pac YeIOBEKa:
€BPOIECONTHON (E€Bpa3MiiCKOi), aBCTpaIo-HETPOUTHON

(3xBaTOpHANBHON), MOHIOJIOUTHON (a3naTcko-
AMEpPUKaHCKOM).

BbIsIBIATE IPUYMHBI BO3HUKHOBEHHS

yenoBedeckux — pac.  IlpuBoanTs  mpuMepsl

aJalTUBHBIX [PU3HAKOB Yy  IpeACTaBUTENCH
YEJI0BEYECKUX pac.

[TpuBoanTH CBHJICTENIBCTBA €IMHCTBA
MPOUCXOXKJICHNsT YesoBeueckux pac. CornocTaBisiTh
aJIalITUBHBIC THIIBI JIIOJIEH C PACOBBIMH IIPHU3HAKAMH.
Jloka3pIBaTh HAYYHYIO HECOCTOSITEIEHOCTh pacu3Ma

bubaunoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/
11
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6. Tema «Ikosorus — HAaYKa 0 B3AMMOOTHOIICHUAX OPTraHU3MOB M HATOPTAHU3MEHHBIX CUCTEM C OprHCaIOHIeﬁ

cpenoin
6.1 3apoxaeHue U 1 3aposk/IeHNE U Pa3BHTHE YKOIOTHHU PackpbiBaTh conep)kaHue TEpPMUHOB M IOHATHIL: bubnmnoreka [JOK
pasBHTHE B Tpynax A. TymBonbra, K., Pysbe, SKOIIOTHUsA, AyTPKOIOTUs, CHHIKOJOTMS, OKONOTHUs https://lesson.academy-
9KOJIOTHH H.A. Cesepiiosa, 9. Texkens, coo6mecn§ U DKOCHCTEM, DOKOJIOTMS BHJIOB U (i(intent.mvschool.edu.ru/06/
A. Tencnu, B.H. Cykauépa. Pazaensi u MOy AL HH. —
3871841 SKOTOrHH. CBA3b SKOIOMHHU XapakTepu30BaTh OCHOBHBIC JTaIlbl 3apOXKICHUS U
Pa3BUTHSI KOJIOTUH KaKHAYKH.
C ApYruMH HayKamu. JlemoncTpanyn [TpuBoanTh mpHMEpPbl OOBEKTOB HU3y4EHHS
Hoptpersr: A. 'yMGONBAT, AKOJOTHIL
K. ®@. Pynre, H. A. Ceseprios, HasblBaTh ~ OCHOBHBIE  3aJaud, CTOAIIME MEPEs
O. I'exkenk, A. Tencnu, B. H. Cykaués. VIEHBIMU-3KOIOTaMH.
TaOnuipl 1 cxembl: «Pa3enbIKoIorum) V CTAHABIIMBATE B3AHMOCBS3b SKOTOIHHI
C APYruMHU HayKaMH
6.2 MeTo/b! SKOTOTHHL. 2 Metons! SKOJIOTHH. IloneBbie PackpeiBaTh colep)KaHUE TEPMUHOB U IIOHATHM: bubnunoreka [JOK
3HaueHYe HaOMIOIeHHs. OKCNEepPUMEHTBI B | TmOJeBble HAONOMCHHUS, MOHHTOPHHI OKPYXKAarOIIeh https://lesson.academy-
AKOJTOMMYECKIX OKOJIOTHH: IIPUPOAHBIC U cpelbl, MOJIEIIMPOBAHUE, 9KCIIEPUMEHT, Content.mVSChool.edu.l’u/06/
. nabopaTopHbIe. MonenupoBanue B [POrHO3MPOBAHKE. 11
SHAHH oat dKonorun. MORHTOpHHT XapakTepu3oBaTh METOAbI DKOJOTHH. [IPHBOAWTH
enoBeKa OKPYXKAIOLIEH  Cpeibl:  JIOKAJIbHBIN, Pattrep " P
. s MIPUMEPHI TTOJICBBIX HAOMIOJICHUI B 9KOJIOTHH.
PCTHOHALHEIA H 1100 LHBI. N BBIIBIIATE OCOOCHHOCTH MOHHUTOPHHIA OKpYXKarommien
3HaueHHe 5SKOJIOTMYECKHX 3HAHWK IS
YyeJIoBEKa. DKOJIOrHIECKOE Cpe/bl KaK MCTONA .
MHpPOBO33pPEHHE KaK OCHOBa CBf3EH IKOMOTHICCKHX HCCICOBAHMHI.
YeOBEYECTBA C IPHPOIOI. OO060CHOBBIBATH 3HAUCHHE
®opMHpOBaHHEe SKONOruueckoii | AKCIEPUMEHTOB B 9KOJIOTMIECKUX
KYylbTYpbI u 3KOJIOTUYECKOU HCCIIC0BAHNUSIX.
TPaMOTHOCTH HACENICHHS. CpaBHuBaThH TabopaTOpHBIE u MIPUPOTHEIE
JleMoHCTpaMK SKCHEPUMEHTHI KaK METO/IbI IKOJIOTHIECKUX
Tabumipe! 1 cxeMbl: «MeTobl HCCIICTOBAHMIA.
skonorum»,  «Cxema  MoHuTopuHra | OLEHHUBATH 3HAUEHHE MPOTHO3UPOBAHMSA
OKpyKaromier cpensl». JlaGopaTopHas KaK MeTona SKOJIOTHUECKUX
pabora HCCIIEJOBaHUM.
«M3ydeHne METOJOB  SKOJNOTMYECKHMX |  ()§oCHOBBIBATE HEOBXOTHMOCT
HCCIIeI0BAHN I 5KOJIOTMYECKUX 3HAHMIA
JUTS COBPEMEHHOT O YeTIOBEKa
7. Tema «OpraHu3zMbl H cpea O0MTAHHSI»
71 Okornoruyae 1 OKonornyeckue (axTopsI n | PackpbBaTh coiepkaHWE TEPMHMHOB W TIOHATHIH: Bbubnmnoreka [IOK
CKHue 3aKOHOMEPHOCTH MX ACHCTBUS. JKOJIOrMYecKui (pakTop, OMONOrMYECKUH ONTUMYM, https://lesson.academy-
(hakTopsl Knaccudukarust SKOJIOTHYECKUX | OTrPaHHYMBAIOIINI (JIMMUTHP YIOIIHA)(haKTop. content.myschool.edu.ru/06/
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(axTopoB: abuornueckue, ouormyeckue, | KiaccudumupoBars sxomormdeckue (akTopsl IO 11

AHTPOIIOTCHHBIE. pa3HBIM OCHOBaHHMSIM.

OO011e3aKOHOMEPHOCTH JCHCTBYS XapakTepu3oBaTh o0rue

9KOJOTMUecKHX  (akrtopoB. IlpaBuio | 3aKOHOMEPHOCTH JICUCTBUS

munuMyma (K. Hnpenrens, 0. JIubux). | oskonormyeckux Gpakropos.

TonepantHocTh.  OBpuOMOHTHBEIE M | OGOCHOBBIBATH JEHCTBHE 3aKOHA ONTUMYyMa M 3aKOHA

CTEHOOMOHTHBICOPTaHU3MBI. orpaHnYMBaroerodakTopa.

JemoncTpaunu [TpuBOANTHE TNpHUMEpBI: WLIIOCTPUPYIOUINE ACHCTBHE

Tabmuibl U cxeMbl: «DKOJIOTMYECKHE | MpaBHJIaMHHHMYyMa, OrPaHHIHBAIOIIETO

(axTopbD). (axkTopa, IBPUOMOHTHBIX u

OoopynoBanue: repdbapun u CTEHOOMOHTHBIX OPTraHU3MOB

KOJUISKIIUM ~ pPAcTeHWH W  IJKUBOTHBIX,

MPUCIIOCOOJICHHBIX K BIIMSTHUIO

Pa3JINYHBIX KOJIOTHYECKUX

(daxTopoB

7.9 Abuornyeckne Abuornueckue (aktopel. CBer Kak PackpbiBaTh conep)kaHne TEPMHUHOB U ITOHATHUI: CBET, bubnunoreka [JOK

dakropel. Cser sKooruyeckuii pakrop. Jelicteue (boronepuoausMm. https://lesson.academy-
KaK Pa3HBIX YIACTKOB COJHEYHOrO CIIEKTpana | XapaKTepu30BaTh ACHCTBUE CBETA KAKOKOJIOTMYECKOTO content.myschool.edu.ru/06/
9KOJIOTUUECKUH OpraHM3MBL.  DKOJOTHYECKHE TPYIIIbI ¢axropa. 11
¢axrop pacTeHHi U )KMBOTHBIX CpaBHuBaTh [JEHCTBUE pa3HBIX YYaCTKOB

10 OTHOHICHWIO K cBery. CHrHambHast | COJNHEYHOIO CIIEKTPaHA OPTraHU3MBbL.

ponb cBera. PoTONEPHOTU3M. BBIABIATE 0COOEHHOCTH CTPOCHUS U

JleMoHCTpanuu JKU3HEACSTEIbHOCTH PACTEHUH pa3HBIX 3KOJOIMYECKUX

Tabauibl 1 cxembl: «CBETOBOM CIIEKTPY, TPy 1O OTHOWIEHHWIO K CBETy (CBETONIOOMBBIE,

«DKOJIOTMYECKUE TPYIIIIBI TEHETI0ONBbIC, TCHEBHIHOCIIUBEIE).

KMBOTHBIX II0 OTHOLICHUIO K CBETY». [IpuBomuTh MpUMEpHl PACTEHMI Pa3HBIX IKOIOTUYECKHX

Oo6opynoBanue: repOapun TPYIIIT IO OTHOIICHHIO K CBETY.

CBETOJIFOOMBBIX, TEHETFOOUBBIX u BEISBIATE OCOOCHHOCTH CTPOSHUS U

TCHCBBIHOCIIMBLIX pacTeHui; JKU3HENESITENBHOCTH JKUBOTHBIX Pa3HBIX DKOJIOIMYECKUX

CBETOJIIOOUBEIE, TEHEIIOOUBBIE U | TIpYIN IO OTHOLIEHHIO K CBETY (IHEBHBIE, CyMEPEUHBIE,

TEHEBBIHOC/INBBIE KOMHATHBIE PACTECHHS. HOYHEIE).

JlaGopaTopnas padora IlpuBonuTe HpUMEPHI  KMBOTHBIX PAa3HBIX

«BelsiBIEHNE HPHUCIIOCOONEHNH | HKONOTUYECKUX TPYIII MO OTHOIIEHHIO K CBETY.

OpPTraHU3MOB K BIIMSHUIO CBETA» OO0ocHOBBIBaTh 3HaueHHWE (POTOMepHoaN3Ma B JKHU3HU

OPraHW3MOBH JUISI IPAKTHKH CEIbCKOTO
XO03s1HCTBa
7.3 Abnortnue Temmnepatypa KakK SKONOrMYeCKHil | PackpeiBaTe conepaHWe TEPMHHOB M IOHSTHIL: Bbubnmnoreka [IOK

CKHUe ¢axTop. [lelicTBre TeMnepaTypsl TEeMIIEpaTypa, https://lesson.academy-
(aKxTOpHL. Ha OpraHmsMbl. IlOMKWIOTepMHble M | MOHKWIOTEpPMHBIE (XOIOIHOKPOBHEIE), romoiiorepmusie | content.myschool.edu.ru/06/
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Temmeparypa TOMOHOTEpPMHBIE OpTaHU3MBI. (TeIUIOKPOBHBIC) OpraHW3Mbl, aHaOWo3, sBpuTepMmHbie | 11
KaK OBpHUTEpMHEIE u CTEHOTEPMHBIE | OpraHW3MBI, CTEHOTEPMHBIC OPTaHU3MBI, TEPMOPET YIS,
9KOJIOTUYECK OpraHHU3MBEL. XapakTepr30BaTh JIEWCTBHUE TEMIIEPATYPhI
uii paxTop JeMoHcTpanuu Ha OPTaHU3MBL
TaGmuubt 1 cxXembl: «TCMIOKPOBHEIC | gy on o e HOCTH CTpoeHms i
HKUBOTHBIEY, «XONOHOKPOBHEIE KU3HEACATEITBHOCTH MOWKMIIOTEPMHBIX
KuBOTHEIC). OGopynoBanme: repbapuu (XOJOTHOKPOBHBIX) U TOMOHOTEPMHBIX (TEIIOKPOBHBIX )
MKOJIJICKIINH TETUIONOONBBIX, KUBOTHBIX.
SHMOCTOMKMX, MOPOSOYCTOMHHBLIX | [Ty yponuTs pUMEpPbI MONUKUIIOTEPMHBIX
PACTCHWIT,  {ydenma — OTHIL M 3BEPCH. | (3 5101HOKPOBHBIX) M TOMOMOTEPMHBIX (TEIIOKPOBHBIX)
JlaGopaTopHas paGota SKUBOTHBIX.
«Brupnenne nprcnocobnerni BeisBists 0COOEHHOCTH CTPOCHHUS u
OpraHM3MOB K BIIMAHHIO TEMIIEPAaTyphl» KU3HEAEITENHHOCTH TEIIOMIOOMBBIX, 3UMOCTONKHX,
MOPO30YCTOMUYUBBIX PACTEHUN.
[TpuBOANTHE TPUMEpHI TEMJIONOOMBBIX, 3UMOCTONKHX,
MOPO30YCTOMUUBBIX PACTEHUN.
[TpuBOANTL NPUMEPBHI IBPUTEPMHBIX U CTEHOTEPMHBIX
OpraHU3MOB.

7.4 ABHOTHYECKIE BraskHOCT KaK SKONOrHIeCKUii PackpbIBaTh cofepiKaHHE TEPMUHOB W TOHATHIL: bubnunoreka [JOK
(baxTopbl. ¢axrop. IlpucnocoOneHust pacTeHUi K BIIKHOCT:, TMJPOQUTH, TUrPOQHTEI, Me30(uTH, https://lesson hacald e(;nv- 106/
Bnaxnocts  Kak TOAIJIEPKAHKIO BOJHOTO OanaHca. KCEPOGHTEL,  KUBOTHBIC:  BOJHBIC,  TOIYBOIHEIC, ic]’-ntent'mvsc 0ol.edu.ru
SKOJOTHYECKHiA Knaccudukamus pacTenuit mo | HA3CMHBIC. 5 -
baxto OTHOLICHHIO K BOJE. XapakTepu3oBaTh JieiicTBre BIIaXKHOCTH Kak

JKOJIOrU4ecKoro (akropa.
IIprcriocobneHns xUBOTHBIX BBISBIIATE 0COOEHHOCTH CTPOEHHS 1
K U3MCHCHHIO BOIHOI'O pE&XHMa. JKU3HEIESTETFHOCTH PACTEHUH Pa3HBIX SKOJOTHYECKIX
HMemoucTpanuu IPYII 110 OTHOIIEHHIOK BOJIE.
Tabmuupl u_cxembl: «Dusnonoruyeckue IIpuBonuTE HpUMEpPBI PaCTEHUI pPa3HBIX SKOJIOTMYECKUX
aZarTaluu )KUBOTHBIX) . rpyII 10 OTHOLIEHUIO K BOJIE.
OGopynoBanme: repOapun pacTCHHU, | BpispisTh aHATOMHYECKHE M (DH3HOIOTHUCCKHE
OTHOCSIIIMXCS K TUTPOdUTAM, MIPUCTIOCOOIEHUS )KUBOTHBIX K U3MEHECHUIO BOAHOTO
KcepoduraM, Me3opuTaM, KOMHATHBIC | pexiMa.
PACTCHILT IAHHEIX TPYTII. IIpuBonMTE NpUMEPHI BOAHBIX,
JlaGopaTopHasi paGoTa
«AHATOMIHECKE ocoberocty | TOTYBOHBIX 1 HA3EMHBIX JKHBOTHBIX
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

75 Cpensr Cpensl 00UTaHUS OPTaHU3MOB: BOITHAS, PackpbIBaTh COepsKaHue TePMHUHA bubanorexa [JOK
0OHTAHIA HA3eMHO-BO3LyIIHAS, MOYBCHHAS, «cpenia obHTaHHY. https://lesson.academy-
OpraHu3MOB TITyOMHHAS MOAMNOYBEHHAS, content.myschool.edu.ru/06/
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BHYTPUOPTaHU3MEHHAsL. duznko- XapakTepu30BaTh 0COOEHHOCTH BOJTHOM, 11
XMMHYECKHE OCOOEHHOCTH Cperl HAa3eMHO-BO3/IYIIHOH, TIOYBEHHOW, TIIyOMHHO
oburtaHus OpraHHU3MOB. TIO/ITIOYBEHHON W BHYTPHOPTaHU3MEHHOH cpen
[IpucniocoGeHnss OpraHu3MOB K JKU3HH oouranms. CpaBHHBaTH (U3MKO-XHMMUYECKHE
B Pa3HBIX cpenax. YCIIOBHSI Pa3HBIX CpeJl OOUTaHHUS.
JleMoOHCTpAIAH BBISABIATE 4epThl NMPHUCHOCOOICHHOCTH OPTaHU3MOB K
Tabmuie! 1 cxeMbl: «Cpeisl OOUTaHUS OOHTaHHIO B BOJHOM, Ha3E€MHO-BO31yNIHOMH,
OpraHH3MOB» MOYBEHHOM, BHYTPHOPTaHU3MEHHOM cpeiax oOMTaHMs.
OGopy/10BaHNe: KOIEKIHH [TpuBOANTH IPUMEPHI OPTaHU3MOB,
O0MTAIOIINX B Pa3HBIX Cpeax
JKMBOTHBIX, OOUTAIOIIMX B pa3HbIXCpeIax
76 Buonoruue buonornueckue putmel. Bremnune PackpbIBaTh COfepKaHue TOHATHSA ]h31/I6J'II;I/(I)TeKa L[OI;
ttps://lesson.academy-
CKue UBHYTpeHHUE pUTMBI. CyTOUHBIE U «BUOOTHECKHE PHTMBI. p \%
PHTMBI FOIUYHBIC PHTMBL. content.myschool.edu.ru/06/
XapakTepu3oBaTth 0COOCHHOCTH BHEIITHUX, 11
[TpucrocoOeHHOCTh OPraHU3MOB ==
o BHYTPCHHUX, CYTOYHBIX nu TOAUYHBIX
K HHBIM U3MCHCHUSAM BHUHN
ceso 3MeHe yeno OMOJOrMYecKux pUTMOB. [IpUBOAMTH MpHUMEPBI
HKHU3HU.
MPOSIBJICHUsI OWOJOTMYECKHX PUTMOB Y Ppa3HBIX
JdemoncTpauuun
OpraHU3MOB.
Ta0nurbr u CXEMBI:
BeIsBIATE 4epThl MPUCIOCOOIEHHOCTH OPraHU3MOB K
«bHOoNOrNYeCKUEPUTMBD?. N
06 6 CE30HHBIM U3MEHEHUSIMYCIIOBUI KHU3HU.
OpyAOBaHMe: repoapuu u
PyA poap . OnucbIBaTh CE30HHBIC SIBJICHUS B KU3HU OPraHU3MOB,
KOJUIEKLIUH paCTE63HI/II/I u PACTPOCTPAHEHHBIX
KHBOTHBIX, o0J1agaromumx B CBOGH MECTHOCTH
yepTaMu NPHUCHOCOOIEHHOCTH K
CE30HHBIM
HM3MEHEHMSIM YCIIOBUH JKU3HU
77 Kuznennsre JKuznenneie thopmBI PacKpbiBaTh COTEPKAHNE TOHATHS ]r?tI/tIGHI;I/(I)TeKa ]_[Olé
. S://1esson.academy-
(bopmer op raHmMOUB Ionsrue ° «CKU3HEHHasl (popMa OpraHu3May. P ¥
OpTaHN3MOB KI3HEHHOM (hopMe. content.myschool.edu.ru/06/

JKvzHeHHbIE (OPMBI paCTECHHIA:

JepeBbsl, KYCTapHUKH, KYCTapHUYKH,
MHOTOJICTHHE  TPaBbl,  OJHOJICTHHE
TpaBbl. JKu3HeHHBIE (POPMBI KHBOTHBIX:
TUIPOOHUOHTHI, TeOOHMOHTEI,
a’poOnoHTE. OCOOEHHOCTH CTPOCHUS U
o0pasa KI3HM.

JdeMoHcTpanuu
Ta0mauie! u CXCMBI!
«Ku3HeHHbIE (hopmbl

BBISBIIATE 0COOCHHOCTH CTPOCHUS U

KH3HEJEATEIbHOCTH PACTEHNH pa3HbIX KU3HEHHBIX (GOPM.
[IpuBomuTh TPHMEpPBl PACTEHHH pa3HBIX JKU3HEHHBIX
hopm.

BBISBIIATE 0COOCHHOCTH CTPOCHUS U

JKM3HEJCATEIIHOCTH  JKUBOTHBIX —PAa3HBIX JKU3HEHHBIX
hopm.

[IprBOIMTE TPUMEPHI JKUBOTHBIX Pa3HBIX >KU3HEHHBIX
hopm

11
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pacTeHuii», «Kuznenusie
(hOpMBI KHBOTHBIXY.
OoopynoBanue: repdbapun u
KOJUIEKIIMM ~ PAacTeHHMM U >KUBOTHBIX
Pa3ITUYHBIX KU3HEHHBIX (HOpM
7.8 BHOTHUYECKHE 2 buornueckue (axTopHI. PackpeiBaTh  conep:kaHMe TEPMUHOB U IOHATHIL: bubnmnorexa [TOK
Bunpr OHMOTHYECKHUX KOHKYPEHLIUS, XUIITHUYECTBO,TAPA3UTU3M, MYTYaJIU3M, https://lesson.academy-
(axoper B3aMMOJICHCTBUIL: KOMMEHCAJIU3M, Herpodurueckue content.myschool.edu.ru/06/
KOHKYPCHITUS, XUIIHAYECTBO, CUMOMO03 B3aMMOJICHCTBUS. 1
u ero ¢popmsl. [Tapazutusm, XapakTepu3oBaTh BU/JIBI OMOTHYECKUX
KOOTEpALIUs, MyTYaIH3M, B3aNMOJIEH CTBHIA.
KOMMEHCATH3M (KBapTHPAHTCTBO, OOBSCHITH CYIIHOCTh KOHKYPCHIUH, XUITHHYCCTBA,
HAX/TEGHMYECTBO). Hetpoduueckue napasuTu3Ma, MyTyaianu3smMa, KOMMEHCAIU3Ma.
B3AMMOEHCTBIS (Tormueckue, [TpuBOIUTH TPUMEPHI 0pl"leH3MOB, Y4aCTBYIOIINX
toprueckue, haGpuueckue). 3HaucHwe B OMOTHYECKHX B3aUMOJECUCTBHSX PAa3HBIX THUIIOB.
GHOTHUECKHX B3aMMOICHCTBHH 1Ia OlLieHMBaThL 3HaUYE€HNE OMOTHYECKHUX
CYIIECTBOBAHMS OPraHH3MOB B CPEe B3AMMOZCHCTBHH JUIA CYIIECTBOBAHMA OPraHH3MOB B Cpefie
oGuTanns. TIPWHIMI KOHKYDEHTHOLO o0OMTaHMS. O060CHOBEIBATH JIEIiCTBUE TIPUHITUIA
- KOHKYPEHTHOT'O HCKITIOUCHHUS
JdemoncTpauuun
Ta0auie! u CXEMBI:
«IKOCHUCTEMAIIINPOKOIUCTBEHHOT O
Jiecay,
«DKocHCcTeMa XBOMHOT'O JIeCay,
«enu nutanusy, « XUITHAYECTBOY,
«Tapazutuzmy», « Konkypenuus»,
«Cum0no3», «kKommeHcanmsm».
Oo6opynoBanue:
KOJUICKIIMA  KUBOTHBIX,
YYaCTBYIOIIHX
B Pa3JIMYHBIX OMOTHUECKUX
B3aUMOJAEUCTBUSIX
8. Tema «IKoyI0THsI BUOB M MOMYJISIIIHII»
8.1 Dkomoruiec 3 DKOoIIoTHIecKre XapaKTEePUCTHKHI PacKpBIBaTE COZIEPKAHNE TOHATHS Bubmmoreka [IOK
Kue MO YJISIIIHH. [Momystiust Kak COTY AT, https://lesson.academy-
XapaKTEPUC Ouonorudeckas ~ cucrema.  Pomb OleHuBaTh  3HAUEHHE  HEONHODONHOCTH  CpEIbI, (i(intent-mVSChOOLGdU-fU/ 06/
THKHA HEO/IHOPOJHOCTH CPEbl, BH3MIECKIX (usmyeckux OapbepoB W OCOOCHHOCTEH OWOIOrHH T
MOMYJISLUH 6apbepoB M 0COOEHHOCTEH OHOIOTHH
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BHJIOB B (hopMupoBaHUH
MIPOCTPAaHCTBEHHOU CTPYKTYpBI
nonynanuil. OCHOBHBIE IOKa3aTelu
TIOMYJIALUM: YUCIEHHOCTD, INIOTHOCTD,
BO3pacTHasT M IIOJIOBas CIPYKTYpa,
POXIAEMOCTD, MPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTpaLUs.

JeMoHcTpanuu

Tabmubt u CXEMBI:
«DKOJIOTHYECKHE  XapaKTePUCTHKH
OIS,

BUJIOB
B (DOPMHPOBAHUM TIPOCTPAHCTBEHHOW CTPYKTYpPHI
MO JISIMH.

[TpuBoanTE TIpUMEpH TIOMYJSIMKA Pa3HBIX BHUJIOB
pacTeHuii 1 )KUBOTHBIX.
XapakTepu3oBaTh
9KOJIOTMYECKHE ITOKa3aTeNn
MOMYJISIUNA: YHUCIEHHOCTh, IUIOTHOCTh, BO3pAaCTHAsl U
MOJIOBast CTPYKTYpa, POXKAAEMOCTb, IPHUPOCT, TEMII
pocrta, CMEpTHOCTb, MUTPALIHSL.

OCHOBHBIC

«IIpocTpaHcTBEeHHAS CTpYKTYypa
NOMYJISAINNY», «Bo3pacTHbIe MUpaMuIbI
ITOITYJIS LI
8.2 Oxonoruue Oxonoruyeckas CTpyKTypa MOMYISLUH. PackpeiBaTh cozxep:kaHM€ TEPMHMHOB M IIOHSATHUI: bubnunorexa [JOK
CKast Or11eHKa YHUCIIEHHOCTH TOMYIISALIUH. JMHAMHMKA TOMYJSUHM, OWOTHYECKHH IOTEHIIMAI https://lesson.academy-
CTpyKTypa JIMHaMMKa NOnMyJANUU U €€ PErysLus. NONYJISILUKA,  KPUBBIE BBIKHBAHUS, (haxTopbl content.myschool.edu.ru/06/
TIOILY AU buornueckuii moreHIMAaN NOMYISALUH. CMEPTHOCTH, EMKOCTb CPEJIBI. 11
I MopenupoBanue JUHAMUKH OOBSICHATE  3aKOHOMEPHOCTH  Pa3MEIICHUs
Junamuxa nonymsmud.  KpuBble  pocra ocobeit HOIyISAMH  Ha 3aHUMaEMOU
NOMyJIsiu U e€ YHUCIICHHOCTH HOMYJISLIUH. TEPPUTOPHUH.
Pperyasaus Kpugssie OneHuBaTh OHMOTHYECKUI TOTEHLIMAN MOMYJIALUH
BBDKHMBAHUS. Perymsamus Pa3HBIX OPraHU3MOB.
YUCICHHOCTH  IOMYNSLMWA:  POJIb AHanu3upoBaTh KpUBBIE POCTa  YUCIEHHOCTU
(axTopos, MOIYJISILIMHA 1 KPUBBIEBBKUBAHMSI.
3aBUCAIIMX M HE 3aBUCANIMX OT OOO0CHOBBIBAaTh IPUYMHBI CAEPKUBAHUS OMOTHUECKOTO
IUTOTHOCTH. DKOJIOTMYECKUE CTPATETHH MOTEHIIMANa POCTA U NPUYHHBI BCIBIIIEK POKIAEMOCTH
BunoB (r- u K-crparerun). y OTIENBHBIX OpraHu3MoB. llepedunciisaTe (axkTopbl
JeMoHcTpanuu CMEPTHOCTH, perynupyromue YHUCIIEHHOCTh
TaOnurer u CXEMBI: MOMYJISIIUA PACTEHHUI U KUBOTHBIX.
«CxopocTb 3aceneHus OnuchIBaTh 3KOIOTMIECKUE CTPATETHH
TTOBEPXHOCTH 3emin BHIIOB
Ppa3IUYHBIMU
OpraHu3MaMm»
83 DKomoruaeckas ToHsATHE 06 SKONOrMUeCKON Himie Brma, | §ACKPBIBATE COICPKAHNUE TGPMUHOB HITOHSTHIA: Bubmmoreka [IOK
HUIIIABUIA SKOJIOTUYECKass HMINA, BUJ, apeajl, HWHBa3Usi. https://lesson.academy-

Mecroobutanue. MHOromepHast MOJCTh

JKOJIOTUYECKOU HUIIN JIx. n.

XapakTtepu3oBaTb ~ MHOITOMEPHYIO  MOJEJb
skonoruueckor uumu Jx. M. XaTunHcoHa.

content.myschool.edu.ru/06/
11
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XaTtunHcoHa. Pa3Mepsl

sKosoruueckoi Hum. IloreHnmansHas
U peann30BaHHas HUIIIH.

Bun kak cucrema nonynsuuid. Apeasnsl
BUJOB. Buasl M uX JKU3HEHHbIE
CTpaTeruy. DKOJIIOTUYeCKue

SKBUBAJICHTHI.

3aKOHOMEPHOCTH TTOBEACHUS u
MUTpalvi KUBOTHBIX. bruonornyeckue
WHBA3UH YY)KEPOIHBIX BUJIOB.
JeMoHcTpanuu

Ioprper: JIxk. n.
Xarunacod. Tabauupl  u

CXEMBI: «Mogenb
JKOJIOTUYECKON HUIIHN

JIK. n. XaTYHMHCOHAY.
Oo6opynoBanue: repbapun
PaCTeHHIA; KOIJICKITUH KUBOTHBIX.

JlaGopaTopHas paGoTa
«IIpucrocobieHnss cCeMsiH pacTeHUN K
pacceseHUIo)

HpI/IBOHI/ITI) MMPpUMEPLI SKOJOIr'MYCCKUX HUII PA3HBIX
BHUI0B paCTeHI/Iﬁ n

JKUBOTHBIX.

BBISBIIATE OTIHYHME YKOJOTHUECKOW HHUIIMA BUAA OT €ro
MECTOOOUTAHWUSL. I'paduuecku n300pakaTh
MHOTOMEPHYIO MOJICIb 3KOJIOTMYCCKON HUIIHM IS
Pa3HBIX BHUIIOB.

BBISBIIATE NPUUMHBI pa3Iuyuuil

B pa3Mepax IKOJIOrMYecKor HUIIH

y pasHbIX BHUJOB PpAacTeHUM M  KMBOTHBIX.
AHanu3upoBaTh MNPUYUHBI U TOCHEJACTBUS CMEHBI
9KOJIOTMYECKOM HULLIN

9. Te

Ma «IKOJIOTHA CO00IIECTB. JKOJOrHYeCKHe CHCTEMbI»

9.1 Coobmre 1 CoobmecTBa opraHu3MoB. buorenos u PackpriBaTh conep)kaHWe TEPMHUHOB U TIOHATHIL: bubnuoreka [JOK
CTBO ero  crpykrypa. CBssu  Mexay 6HOIEH03, GHOTOL. https://lesson.academy-
opraHu3 OpraHM3MaMH B GHOLIEHO3E. XapaKTCPH3OBATS GHONCHO3 H €0 cltcintent.mvschool.edu.ru/06/
MOB HemoncTpauunu CTPYKTYpHIL: BUJIOBYIO, IIPOCTPAHCTBEHHYIO, =
Grouero Tabmms w1 cxewn: Tpodudeckyro. TlepednciaTs u NPHBOIUT IPUMEPHI
3 «Crpykrypa CBA3EH MEXy OpraHu3MaMu
OMoIIEHO3a,
«JKrocucTemMa B OHOIICHO3E
[IUPOKOIMCTBEHHOTO
necay,
«DKocucTeMa XBOHHOTO Jiecay
9.2 KOCHCTEMA 2 Okocucrema KaK OTKpBITast PackpriBaTh comepikaHWE TEPMUHOB W TIOHSTHIA: bubnmnoreka [IOK
cucTeMa (A Ix. Tencnn). JKOCUCTEMA, TIPOYIIEHTBI, https://lesson.academy-
OyHKIMOHATIbHBIE OJ10KH KOHCYMEHTBI, ~ peiyleHTs,  Tpoduueckme yposmm, | content.myschool.edu.ru/06/
OpPraHM3MOB B JKOCHCTEME: Tpodraeckue (IHUIIEBbIE) LEMUH CETH. 11
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MIPOAYLIEHTHI, KOHCYMEHTHI,
PEAYLIEHTHI. Tpodurueckue
ypoBHH. Tpoduueckue uenu u
CeTH.

Abunornueckue Onoku
skocucteM. IlouBel W wibl B
SKOCHCTEMAX.

KpyroBopor BelecTB U MOTOK 3HEPTHUI
B DKOCUCTEME.

JeMoHcTpanuu

Hoptpersi: B. H.

Cykaués, A. [k

Tencnu.

Tabmuis! 1 cxembl: «DyHKIMOHATIBHBIE
TPYIIIBI OPraHU3MOB B 9KOCHCTEME,

«KpyroBopot BeIIecTB B 9KOCUCTEME,
«erm MMUTaHUS
(macTOuIHas, AETPUTHAS )».
Oo0opynoBanue: repOapum pacTEHHIA;
KOJUIEKIIMM HACEKOMBIX; uydesa NTHILl U

Ha3biBaTh CTpYKTYpHBIE KOMIIOHEHTBIIKOCHCTEMBI.
Xapaktepu3oBaTb ~(QYHKIMM ¥  NPUBOAHTH
IIPUMEpPBI OPraHU3MOB

B OKOCHCTEME Ha OCHOBE HMEIOLIUXCS 3HAHUH O
pacTeHusix, rpudax,

OakTepusix W KHUBOTHBIX. ONHCHIBATH KPYroBOPOT
BEIIIECTB UIIOTOK SHEPTUU B IKOCUCTEME.

OOBSICHATH POJIb OPraHU3MOB

B OHMOJIOTMYECKOM KpPYrOBOPOTE BEIIECTB H

MIOTOKE SHEPIUH.

[IpuBOIUTH MpUMEPHl OPraHU3MOB, 3aHUMAIOIIUX
pas3Hble YpOBHH TPODUUECKHUX MTUPAMHU]IL.

CocTaBisTh CXEMBl INEpeHoca BEIIeCTBAa M JHEPIUU B
IKOCUCTEeMax (Ienu

nutanusi). CpaBHUBAThH TACTOUIIHBIC U ICTPUTHBIC
LIENH ITUTaHUS

3BEpei
9.3 Okonoruue OcHOBHBIE TOKa3aTeNu PackpriBaTh conep)kaHHe TEPMHUHOB U TIOHATHIL: bubnunoreka [JOK
ckue 3KOCHCTEMBI. Buromacca u npoyKIHs, Guomacca, https://lesson.academy-
content.myschool.edu.ru/06/
[MpaMuIpl HPOAYKIIHA. 5KOJIOTMYECKas IUPaMUIA. 1 ¥
Okonoruyeckue TIPAMHUIIBL XapaKTepH30BaTh PABHIA ==
HIHCEI,6HOMACCEI H SHEPTHH. SKOJIOTMYECKUX MUPAMHUJ YHCeN, GHoMacchl H
JdemoncTpauuun SHEpTHIL
Tabuuips u CXEMBL: .
OOBACHITH TIPUIHHBI pazmmuuii B
«OKoJormyecKas mpamMuia qucein,
NPOJYKTUBHOCTH Y Pa3HBIX 9KOCHCTEM.
«OKoJornyecKas paMuIa
6 [IpuBomuTh TpPUMEpPBl MPAKTHYECKOTO NPHMEHEHUS
HOMAaCChD)
’ HPaBHII HKOJIOTUYECKUX TTHPaMHUI.
«OKoJormyecKkast IupaMuIa YHEPT U
CpaBHUBaTh OMOMAaCCY U TIPOIYKITAIO
9KOCHCTEM CYyIIH 1 MUpOBOTO OKeaHa
9.4 W3men Junamuxa aKocucmeM. PackpbiBaTh conepaHue TEPMUHOB U TOHSATHUH: Bubmoreka LIOK
eHUs Kamacmpoguueckue CyKIECCHS, KIIMMaKCHOE COOOIIECTBO, https://lesson.academy-
coo01I1 nepecmpouKu. CYKLIECCHOHHBIH PSIII. content.myschool.edu.ru/06/
_ . 11
ecTB Onyxmyayuu. Hanpasennbie XapakTepu3oBaTh ~ CYKLIECCHH:  HEpPBUYHBIE | 4=
CyKIIeC 3aKOHOMEPHBIE CMEHBI COOBIIECTE — BTOPHYHBIC, TNPHBOJUTh MX IPHUMEPbl M Ha3bIBAThH
cun NPUYHHBI CMEHBI COOOIIECTB.
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CYKLIECCHH. IlepBuunsie u
BTOPUYHBIE  CYKIIECCUM M HX
TIPUYMHBL.

AHTpOTIOTeHHBIE

BO3JEUCTBUS Ha

cykneccun. KimmmakcHoe
coobmectBo. bropasnoobpasue u

IMOJIHOTAa KPYroBOpOTa BEUICCTB — OCHOBA

YCTONYHBOCTH COOOIIIECTB.
JeMoHcTpanuu

Tabnup u CXEMBI:
«O06pa3oBaHue 6omortay,

«llepBruuHas cykueccus,

«BoccTanoBnenue jeca mocie

CpaBHI/IBaTL BPCMCHHBIC U KOPCHHBIC 6I/IOI‘€0H€HO3H
Ha KOHKPETHBIX MpUMEpax CBOEH MECTHOCTH.

MOI[eJ'IPIpOBaTL PE3yIbTaThI rpomnecca CMCHBI

OHMOreoIeHO30B MMO]T BIMSHUEMAaHTPOIIOTCHHOTO (haKTopa

noxkapa»
95 [Ipup IIpuponssie 3KOCUCTEMBL. PackpeiBaTh  comepikaHue TepMMHOB M moHsTHi: | bubmmoreka [IOK
OZIHBIE Oxocucmemsbi 03€p u pex. Ixocucmemvi (DUTOIIIAHKTOH, 300ILIAHKTOH,IPYCHOCTb. https://lesson.academy-
9KOCH Mopetl u okeano8. IKocucmemvbl MyHOP, XapakTepu30BaTh MIPUPOIHBIE IKOCUCTEMBI, content.myschool.edu.ru/06/
CTEMBbI J1ecoe, cmenet, nyCmulHb. UX OCHOBHBIE 11
JleMoHCTpaHE KOMIIOHEHTBl ~ (Ha TpuMepe 03epa, XBOWHOTO U
. HIMPOKOJIMCTBEHHOTO  Jjieca). OOBSCHATH  MPUYHHBI
Ta0auie! " CXEMBL: s
«KOCHCTEMA pa3nIn4HON 6MOMAacChl IPOIYLIEHTOB U
LIMPOKOIHCTBEHHOTO JIECay, KOHCYMCHTOB B TPUPOIHEIX
. 9KOCHCTEMaX.
«DKocucTeMa XBOMHOTr O jecay, c .
OCTaBIISITh NMACTOMINHBIE W JETPUTHBIC IEMN MUTaHUS
«JKocucTeMa 03epay. t Aetp 1
NPUPOIHBIX  dKocucTeM.  [IpuBoguTh  mpHMepsl
OO6opynoBaHue: akBapuyM Kak MOJIEINb
OpPraHW3MOB, BXO[SIIMX B COCTaB (DUTOIIIAHKTOHA,
9KOCHUCTEMBI.
. 300IUIAHKTOHA, OEHTOCA.
IKCKypeusi « DKCKYPCHS B THITHIHBIN
OOOCHOBBIBATH POJIb SIPYCHOCTH B IKH3HH
ouoreorneHo3 (B ayOpaBy, Oepe3HsK,
. Ha3eMHBIX YKOCHCTEM.
eNPHUK, HA  CYXOJOJBHBIH  WIH
. . CpaBHUBaTh OMOMAaCCY U TIPOIYKITAIO
TTOWMEHHBIH TTyT, 03epo, 00I0TO)»
BOJHBIX M HA3€MHBIX 9KOCHCTEM
9.6 AHTpPOIIOr€HHBIE AHTPOIOr€HHBIE SKOCHCTEMEL PacKphIBaTh CONEPIKAHNE TEPMHUHOB U Bubmorexa [IOK
A A P . https://lesson.academy-
KOCHCTEMEI TPOJKOCHCTEMA. ATPOLEHO3. Pasiuuus | MOHATHH: arpodKOCHCTEMa, arpoleHo3, MOHOKYILTYPA. | content.myschool.edu.ru/06/
(arposKocrcTe MEXIy aHTPOIIOT€HHBIMHU M TIPUPOIHBIMU | XapaKTepHU30BaTh OCHOBHBIC 11
) KOCHCTEMAMH. KOMITOHEHTBI arpo’KocUcTeMbl. [IpuBOANTDE NpHMeEpsI
MBI

arpo3KOCHUCTEM. CocraBisTh LS NMUTaHUA arponcHo3a.
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JeMoHcTpanuu

Tabnibl 1 CXEMBL: <<Arp011eH03»,
«KpyroBopot BemiecTB U
IIOTOK OHEprun B
arpoLeHO3eY.

OoopynoBanue: repdapun
KYJIbTYPHBIX 51
JUKOPACTYLIUXPACTCHUH.
IKeKypeust «DKCKypCHst

B arpo’KoCcHUCTeMy (Ha MoJie WM B

TEIUIMYHOE XO35HCTBO)»

OOOCHOBBIBATH ~ NMPHUYHMHBI ~ HU3KOM  YCTOHYHMBOCTH

arpoOIKOCHCTEM.
CpaBHUBATh arpo3KOCHUCTEMBI U MPHPOIHBIE
IKOCHCTEMBI.

XapakTepH30BaTh POJIb YeIOBEKa

B COXpaHCHHU YCTOﬁqHBOCTHan O3KOCHUCTEM

9.7

Ypboskocucre
MBI.
OKOMOHHUTOpPHU
HT'

YpOoskocucTeMBl.
OCHOBHBIE ~ KOMITOHEHTHI
ypOoakocucrem.
loponckass  ¢uiopa u
¢dayHa.

CuHaHTpONM3a1us TOPOJCKON (hayHbI.
buonornueckoe ©  XO03SHCTBEHHOE
3HaYCHHE arpo3KOCHCTEM U

ypOoaKocucrem.

3aKOHOMEPHOCTH

(hopMupoBanust OCHOBHBIX
B3aUMOJIEICTBUI OpraHU3MOB

B DKOCHCTEMaX.

Ponv  kackadnoeo apgexma  u
6U008- IOUPUKAMOPOS  (KTIOUEBbIX
61008)

8 QQYHKYUOHUPOBAHUU HKOCUCTHEM.
Ilepenoc »HepruM U  BELLIECTB
MEXIYCMEKHBIMH 9KOCHCTEMaMHU.
YcTouuBOCTh OpPraHU3MOB,
MOMYyNMAMA ¥ DKOCHCTEM B
YCITOBHAX €CTECTBEHHBIX n
AHTPONOrE€HHBIX BO3/AECHCTBUM.
Mexanuszmol 8030eticmaus 3azpsa3HeHull
PA3HbIX MUNO0B HA CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, — NONYIAYUOHHOM U

PackpbiBaTh cofiep)kaHME€ TEPMUHOB M TOHSITHI:
ypOOIKOCHCTeMa,  CHHAHTPOIM3AIMs,  TOpOJCKas
(opa,roposckast hayHa, SJKOMOHUTOPHHT.
XapakTepu3oBaTb OCHOBHBIE KOMIIOHEHTHI

ypOOIKOCHCTEM. OnwuceiBaTh
OHOJIOrMYecKOe UXO3SHCTBEHHOE 3HAUCHHE
ypOOIKOCHCTEM.

[TpuBoanTs HpHUMEPHl M OLEHUBATh COCTOSHHE
ypOO3KOCHCTEM CBOEH MECTHOCTH.

BbISBISITE  OCOOGHHOCTH TOPOACKOM (iopsl U
(hayHBI.

CpaBHHUBaTh ypOOIKOCHCTEMBI 1

MPUPOHBIE SKOCHCTEMBI

bubaunoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/
11
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9KOCUCTNEMHOM ~ YPOBHAX, ~ OCHOBbL
9KON02UHECKO20 HOpMUpOBaHUs
AHMPONO2EHHO20 B030€UCMBUL.
Merononorust MOHHTOPHHTA
€CTECTBEHHBIX u
AQHTPOIIOTEHHBIXOKOCHUCTEM.
JeMoHcTpanuu
Tabnup u
«IIpumepst
ypOOIKOCHUCTEMY.
IIpakTnueckas padora
«M3yuenne u
OIcaHue
ypOOIKOCHCTEMBI

».

CXCMBI!

JlabopaTopHasi padoTa

«M3y4yenune pazHOOOpa3usi MEJIKUX
MOYBEHHBIX UICHUCTOHOTMX B PAa3HBIX
IKOCUCTEMAX)

10. Te

HCTEMA»

10.

Ma «buocdepa — riiodajibHasi IKOC
buocdepa. 2
CtpyKTypau cocTaB
ouochepsl

buocpepa  —  oOuieruiaHerapHas
o0omnouka 3eMiy, riie CyLecTByeT WIx
CyLIECTBOBAJIa  JKU3Hb.  Pa3Butue
Mpe/ICTaBleHUit 0 Ouocdepe B Tpymax
3. 3rocca. Yuenue B.M. Bepuaackoro
o ouocdepe. Obmactu 6uocheps u e
coctaB. JKuBoe BeriecTBo 6rocheps! u
ero QyHKIHH.

JdemoncTpauuun

Ioptpersr: B. n.
Bepnanckmit,D. 3rocc.

Tabmmmer ~ w  cxembl:  «['eoctepst
3emim», « OyHKIAN )KUBOTO BEIIIECTBAY»

U TIOHSTHIA:
BEIIECTBO,

PackpbiBaTh  cozmepikaHHEe TEPMUHOB
Ouocdepa, IKHMBOS BEILIECTBO, KOCHOE
OMOKOCHOE BEIIECTBO, OMOr€HHOE BEIIECTBO.

[IpuBoauTh (GOPMYTHPOBKH OCHOBHBIX  IOJOKEHUI
yuenus B. 1. Bepuayckoroo 6uocdepe.
Xapakrepu3oBath o0OnacTu Ouocdepbl M HUX COCTaB,
Ha3bIBaTh 00JACTH PacHpOCTPAHEHHS KHBOI'O BEILIECTBA
B 000/109KaX 3eMJIM U BBISBIATHIIPUYUHBI €0
Pa3IMYHOr0 pacipeIeIeHusI.

[epeuncnsare (QyHKOMH SKHBOTO BEILECTBA
6mocdeps! (razoBas,

OKHCJIMTCIbHO-BOCCTAHOBUTCIIbHAS,

KOHIICHTpAITHOHHAS, OMOXUMMIYECKA). [TpuBomuTH
NpUMepBl  MPeoOPa3yIOLIEro  BO3JCHCTBUS  YKUBOTO
BeIIecTBa Ha onochepy.

AHaNMM3upoBaTh u OLICHMBATh
OMOIOTNIECKYIO nHpopmanmio 0

ri100aabHBIX YKOJIOTHYECKUX

npobsemax oruocdepsl, MoIydacMyro

bubanoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/

11
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U3 pasHbIX uUcTOoYHUMKOB. OuenuBath Bkiax B. .

Bepnaackoro,
9. 3r0cca B CO3]aHNE YUCHHSI0 Onochepe
10.2 3aKOHOMEpPH 3aKOHOMEPHOCTH  CYILIECTBOBAHUS PackpbiBaTh copepkaHMe TEPMUHOB U TOHSTHUH: Bubmoreka [TOK
OCTH onocdepsl. OcobeHHOCTH Io0abHas IKOCHCTEMa, TUHAMHICCKOC PABHOBECHE, https://lesson.academy-
CYIIECTBOBA ouocdepsl  Kak r06anbHOI KPYrOBOPOTBI BEIIECTB, OMOTEOXUMMYECKHE content.myschool.edu.ru/06/
HUSI 9KOCUCTEMBI. IUKIBL.  XapakTepu3oBaTh  OCOOCHHOCTH 1
ouocdepsl. JluHaMudeckoe paBHOBECHE orocdepsl Kak TI00aTbHON
Kpyroso B Onocdepe. Kpyrosopots BeiecTs u AKOCHCTEMBL.
OTBI OHoreoXMMHYECKUe IUKIIBI (yriaepoaa
p I (}T poza, OnpenensiTe GyHKIUIO OHOCEpBIB 00CCIICUCHUN
BEILIECTB azora). PUTMHYHOCTD SIBICHUIA
5 OHOreHHOro
B Ouocdepe.
bep KpPYrOBOpOTA BEIIECTB Ha IJIaHETE.
Aemoncrpanuu XapakTepu3oBaTh OCHOBHbBIE
Tabuie! u CXEMBbI:
KPYrOBOpPOTHI: BOJbI, yriepoja, aszora. CpaBHUBATh
«I"eoctepsr 3emuny,
0COOEHHOCTH KPYrOBOPOTAPa3JIMUHbIX BEIIECTB.
«DyHKIMHU JKABOT' O
OreHrBaTh 3HAYE€HHE KPYroBOPOTa BEIIECTB JUIS
BEILIECTBAY,
K CYILIECTBOBAHUsI XKM3HUHA 3emuie.
« OBOPOT a30Ta B PUPOICH
prr P PHPOZC», OOBACHATH POJTb OPTAaHU3MOB
« OBOPOT YIJIepo/ia B IPHPOJIEH
PYrOBOPOT YIJICPOA PHPOAEY, B OMOJIOTMYECKOM KPYTrOBOPOTEBEIIECTB.
«KpyroBopot Kuciopoaa B Ipupoje»,
K BbIsIBIISTE JMHAMHYECKOE PABHOBECHUE
«KpyroBopot BojibI B IpHpO/IE»
6uocdepsl. [IpuBoaUTH TPUMEPHI PUTMHYHOCTH
sABIICHUH B Onocdepe
10 30HABHOCTh 30HAIBHOCTh ouochepsl. PackpriBaTh conep)kaHHe TEPMUHOB M TOHATHIL: bubnuoreka [JOK
3 orocdepsl. [lonsatue o OGuome. OCHOBHBIE OMOMBI, TYHJIPA, XBOWHBIE JIECa, CMENIAHHBIE JIECa, https://lesson.academy-
OcHOBHBIE  OMOMBI OUOMBI CYIITH: HIMPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHbBI, ITYCTHIHH, content.myschool.edu.ru/06/
CYIIIH. TYH/Ipa, XBOWHBIC Jieca, CMEUIAHHbBIC U TPOIMUYECKHE JIeCa,BHICOKOTOPbSI. 11
Ycroitun LIMPOKOIUCTBEHHBIE  Jieca,  CTelH, TTokasbIBaTh Ha KapTe U
BOCTb CaBaHHbI, ITyCTHIHH, TPOIMYECKHE Jieca, XapaKTepH30BATH OCHOBHbIE GHOMBICYILIH.
6uochep BBICOKOTOpBs. KiMMat, pacTHTeNbHBIN 0COBEHHOCTH

bI

1 JKMBOTHBI MUpP OHOMOB CYIIIH.
CtpyKTypa M (QYHKIHS KUBBIX CHCTEM,
OLICHKa MX PECYpCHOTr0 MOTEHIHWaIa M
orocdepHbIX HyHKINH.

JdemoncTpauuun

Tabauiel U cxeMbl: «OCHOBHBIC OMOMBI
CYIIIM», «Knumartnueckue rosica
3emmmy, «TyHnpay, «Taiiray,

CpaBHHBATb KIAMara,  I0YB,
PACTHTENBEHOTO U )KUBOTHOT'O MUPA Pa3HBIX OMOMOB
CYIIH 3eMITH.

BEISBIATE IPUYUHEI 30HATBHOCTHB OHocdepe
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«CMenIaHHbIN Jecy,
«ITupokonucTBeHHbIH ecy, «CTenby,
«CaBanHay, «IlycTbIHS,

«Tponmueckuii necy.
OoopynoBanue: rtepOapuu pacTeHUI

Pa3HBIX 6I/IOMOB; KOJIJICKIIUH JKMBOTHBIX

11. Te

Ma «YeJi0BeK U OKPY:KaK0

mas cpeaa»

11. BoseiicTBre 2 OKOJIorn4eckue KpU3UChl U UX PackpbIBaTh copep’kaHHEe TEPMMHOB M IOHATHIL: bubaunoreka [JOK
1 T — Ha [IPUYKHBI. BospneiictBue armocdepa, https://lesson.academy-
6uochepy YenoBeKa BEIIECTBA-3arPSI3HUTEIH, MAaPHUKOBBIH addexr, content.myschool.edu.ru/06/
Ha Ouocdepy. 3arps3HeHHE BO3AYLIHON «030HOBasi IbIpa», «KUCIOTHBIE NOXIW», ruapocdepa, 11
cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE 3BTpOopHKALKUS  BOMAOEMOB, IIOYBA, 3PO3MsS  IIOYB,
BomHOM  cpeapl. OxpaHa  BOAHBIX MECTULIUIbI,
pecypcoB. Pa3pymenue noussl. Oxpana 9KOJIOTMYECKU I KpHU3HC. AHanmu3upoBaTh
HIOYBEHHBIX PecypcoB. [3meHeHue AQHTPONOreHHble  (DAKTOpPbl  BO3JEHCTBUS  Ha
KJIMMaTa. ouochepy
JleMoHCTpauu (ponp yenoBeKa B MPUPO/IC) HA pa3HBIXAITANaX PA3BUTHUS
TaOmumpl 1 cxembl: «3arpsisHEHHE YEII0BEUECKOro o0LecTBa.
aTMoc(hepb», «3arps3HeHne XapakTepu3oBaTh rio0abHbIC
rugpochepby, «3arpsisHEHHE MOYBbIY, 9KOJIOTMYECKHUE IPOOIEMbI;
«TTapHEKOBBIi SbdexT» OCHOBHBIC HMCTOYHHMKH aTMOC()EpPHBIX 3arps3HEHHI;
9KOJIOrM4ecKHe MpoOJIeMbl, CBS3aHHbIC
C YBEJINYEHUEM TPAHCIIOPTa
B KpPYNHBIX TOpOfax; 3BTPOQHKALMIO BOJZOEMOB;
MOCNIEICTBUSL ~ 3arpsi3HEHMs  BOA  XUMHUYECKUMH
BEIICCTBAMH, BO3JCHCTBHE YEJIOBEKAa HA ITOYBCHHBIN
TIOKPOB.
ApryMEHTHPOBAThH 3HAUCHHE
9KOJOTMYECKHX 3HAHUH B  pEIIEHMH BOIpoca O
MOAJIEP)KAaHUN YCTOHIHBOCTH
6rocdepst
11.2 | AHTponoreHHoe 2 AHTPOIOreHHOE BO3/IeiiCTBHE PackpbiBaTh colepiKaHME TEPMHUHOB U IHMOHATHH: bubmnuotexa LHOK
BO3JICHCTBHE COKpallleHHe OHOpa3HOO0pa3us, OXpaHa MPUPObI, https://lesson.academy-

Ha PaCTUTENbHBIN U
YKUBOTHBIN MHUP.
Oxpana npupozs

Ha PacTUTEIbHBIA U >KMBOTHBIA MHP.
OxpaHa pacTUTENTBHOTO U )KUBOTHOTO
Mupa. OCHOBHBIE MPUHIUITEI OXPAHBI
npuponsl. Kpacuele kauru. Ocobo
OXpaHseMble TIPUPOTHBIE

0co00 oxpansembie puponusie Tepputopun (OOIIT),
OGoTaHMYEeCKHIiCaT, 300IOTHYECKHI MapK.
XapakTepu30BaTh IUIAHETAPHYIO pOJIb PACTEHHH U
JKUBOTHBIX.

[TpuBOIMTH IPUMEPHI PSIMOTO U

content.myschool.edu.ru/06/
11
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teppuropun (OOIIT). Boranudeckue
caJibl ¥ 300JI0TMYECKUE TTapKH.
JeMoHcTpanuu

Tabmunp! u cxembl: «Ocob0
OXpaHseMble TIPUPOIHBIE TEPPUTOPUINY.
Oo6opynoBanue: ¢dororpadun
OXpaHsIEeMbIX pacTrenuii u
KUBOTHBIX KpacHoil xkHuru PO,
Kpachoii kauruperuona

KOCBEHHOI'O BO3CHUCTBUS yeroBeKa Ha
PACTUTENBHBIN U dKUBOTHBIN MUP.

XapakTepu30BaTh NPUHLIUIIBI

«BceMupHoii cTpaTernu OXpaHbIIPUPOIBD».
[Mepeuncnste ocodennoctr paznuaabxOOIIT.
[MpuBoguts mnpumepsl OOIIT, pacnonokeHHbIX B
cBoell  MecTHOCTH. Jloka3pBaThb Ha IpHUMEpax
OIMAaCHOCTb COKpAIIIeHHUS OMOIOrNYECKOro
pasHooOpasus 3emin.

[IpuBOIUTH MpHUMEpPHI PENKUX U MAJOUYUCICHHBIX
BUJIOB PACTEHMH U HUBOTHBIX CBOEH MECTHOCTH,
3aHecEHHBIX B KpacHble KHUTH

pernonoB u Kpachyto kuury PO

11.3

PanmonansaOE
MPUPOJIONIONIb30BAHNE
1 YCTOHYUBOE
pa3BUTHE

OCHOBHBIE NPUHIUIBI YCTOMYHBOIO
Pa3BUTHS YE€JIOBEYECTBA U MPHUPOJIBI.
PanronansHoOe

MPUPOIONONB30BAHIE U COXPAaHCHHE

OHOIOTHYECKOT0 pasHoobOpasust
3emin.

OO01ime 3aKOHOMEPHOCTH
ri100aJbHbIX

JKOJIOTHYECKHUX

kpu3ucoB. OcoOeHHOCTH
COBPEMEHHOr0 Kpu3uca

€ero BEPOSITHBIE
MOCIIEACTBHSL.

Pa3Butne METOJ 0B
MOHHUTOPHHTA pa3BuTHs
OITACHBIX TEXHOT'€HHBIX
MIPOLIECCOB.

Cucmemmpwie Uccie008anus

nepexoda k pecypcocbepezaioujeii u
KOHKYPEHMOCNOCOOHOT SHepeemuKe.
buonoeuueckoe  pasnoobpasue u
ouopecypcul. Hayuonanvhvle
uHgopmayuonHvie cucmembl,
obecneuusarowue 00Cmyn

K uHgopmayuu  no  COCMOSHUIO

PackpeiBaTh colep)kaHUE TEPMHUHOB M IOHATHI:
palMoHajIbHOE TMPHPOJIONONB30BaHUE, YCTOWYHMBOE
pa3BUTHE, TIPUPOTHBIE PECYPCHI,

IKOJIOTHYECKU CIIe].

XapakTepu3oBaTb OCHOBHBIC NPUHLMUIIBI YCTONYHUBOIO
Pa3sBUTHA YEJI0BEYECTBA UIIPUPOJIBL.

OnucbiBaTh ~ HeUcCuepmaeMble UM HCUYEpIAeMble
MPHUPOAHBIE PECYPCHI, MOIYEPKUBAsT OTHOCUTEIBHOCTD
HEHCYEPIIAEMOCTH PUPOAHBIX pecypcos;
XapaKTepU30BaTh MPOLIECCHl HUX BO3HUKHOBEHUS U
YCIIOBHUS Cpelibl, MPUBOAAIINE K X (OPMUPOBAHHIO.
PackpsiBaTh pOOIEMBI PalOHAIILHOTO
MIPHUPOAONONB30BAHUA U HAXOAUTH ITYTUUX PEIICHUS

bubaunoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/06/
11
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OMOeNbHbIX U008 U IKOCUCHIEM.
OcHogbl 2K0Opeaburumayuu IKOCUcCmem
u cnoco606 6opboOHLL

¢ buonospedcoeHusMu.

PeKOHCWlpyKL{M}Z MOpPCKUX U HA3EMHBIX

IKocucmem. I[eMOHCTpaII](II/I

Tabnuiier )51 CXEMBI! «Monenun

YIpaBJaAEMOro Mupa»

Pe3epBHOE Bpems

114
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