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HHOACHUTEJBbHAA 3AIINCKA

I[aHHaSI pa6011a51 nmporpamMmma COCTaBJICHA AJI 8 Kjacca B COOTBETCTBHH CO CICAYIOIIUMHU HOPMATUBHBIMH JOKYMCHTAMMU:

®denepanbHbIM 3aK0HOM OT 29.12.2012 Ne 273-D3 «O6 obpa3zoBanun B Poccuiickoit denepanuny;

®DenepalibHBIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOT'O 00111ero o0pa3oBaHus,
YTBEPKICHHBIM MPHUKa30M MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit denepanuu ot 17.12.2010 Ne 1897
(manee — ®I'OC ocHOBHOTO 0011IETO 0Opa30BaHNUsA);

[Tpukazom MunoOpHayku Poccuu Ne 1644 ot 29 nekabps 2014 roga «O BHECEHMH U3MEHEHHI B TIPUKa3
MunuctepcTBa oopazoBanus U Hayku Poccutickoit @enepanuu ot 17 nexadps 2010 r. Ne 1897 «O06 yTBepkaeHHN
(benepaabHOro TOCYAapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO O0IIEro 00pa3oBaHUs»

[Topsimkom opraHu3alyy U OCYILIECTBICHHS 00pa30BaTeIbHON AESITEIbHOCTH [0 OCHOBHBIM 00I11€00pa30BaTeIbHbBIM
nporpaMmaM — 00pa3oBaTEbHBIM MPOTPaMMaM HayaJIbHOTO OOIIET0, OCHOBHOTO OOIET0 U CPEeIHET0 00IIEero
o0Opa3oBaHMsl, YTBEPKACHHBIM pUKa3oM MuHuctepcTBa o0pazoBanus U Hayku Poccuiickoii @enepaiuu ot
30.08.2013 Ne 1015;

Pacnopskennem Komurera mo o6pazoBanuto ot 16.04.2020 Ne 988-p «O popMupoBaHur KaJIeHIAPHOTO YIEOHOTO
rpaduka obpazoBarenbHbIX yupexaeHuil Cankt-IlerepOypra, pealn3yronumx OCHOBHbBIE 00111€00pa30BaTeIbHbBIE
nporpammsl, B 2020/2021 yaeGHOM romy»;

Pacniopstxenuem Komurera mo obpazoBanuto ot 21.04.2020 Ne 1011-p «O dbopmupoBanuu yueOHbIX TIIAHOB
oOpazoBarenbHbIX yupexxaeHuii Cankt-IletrepOypra, peaan3yrommx 0CHOBHbIE 00111e00pa30oBaTeIbHbIE TPOrPAMMBI,
Ha 2020/2021 yueOHbIN TOIY;

[Tpuxazom MunucrepctBa oopazoBanus u Hayku PD Ne 345 ot 28.12.2018 «O6 yTBepxaeHuu ¢eaepaibHOro
nepeyHs: yueOHUKOB, PEKOMEHIYEMbIX K UCTIOJIb30BaHHUIO IIPU PeaTU3allii UMEIOIINX TOCyIapCTBEHHYIO
aKKpeIuTaInio 00pa30BaTEbHBIX MPOTPaMM HAYaIbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEAHETO 00MIIeTo
00pa3oBaHU;

[Ipukazom MunucrepctBa oopazoBanus u Hayku P® ot 09.07.2016 Ne 699 «O6 yTBep:k1eHUU NEPEUHs]
OpraHM3aIlyii, OCYIICCTBIISIOMINX BBITYCK YU4EOHBIX MIOCOOWH, KOTOPBIE TOMYCKAOTCS K HCIIOIH30BAHUIO TIPU
pealn3alny UMEIOLUX FOCyIapCTBEHHYIO aKKpeIUTAI0 00pa30BaTeNIbHBIX TPOrpaMM HavyajabHOTO OOIIETo,
CpemHero o0IIero, OCHOBHOTO 00IIero 00pa30BaHUsM;

[Tonoxxenuem o pabounx mporpammax yueOHbIX npeameToB, KypcoB 'BOY COI Ne634;

[Tporpammel kypca reorpaduu B coorBerctBuu ¢ ®I'OC, pazpadoranHoit k yueOHukam nunun «llonspHas 3Be3na»
i 5-9 kiaccoB, AonmyneHHbIX MuHHCTepcTBOM 00pa3oBaHus 1 Hayku PO nox penakiueit A.M.Anekceesa,
B.B.Huxkonuunoi, E.K.JIunkunoii - M.: IIpocsenienue

e B cootrBercTBuM co cT.13 @3 01 29.12.2012 1. No 273-D3 «O6 obpazoBanuu B Poccuiickoii @eneparim»

(manee — 3aKOH) IIPH peaTU3alMK MPOTPAMM UCTIONB3YIOTCS Pa3InyHbIe 00pa30BaTEIbHBIC TEXHOJIOTHH, B
TOM YHCJIE JUCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH, ANeKTpoHHOe o0yueHue. Ct. 16 3akoHa
OTIpEICIICHO MPABO MIKOJIBI IPUMEHSTH JIEKTPOHHOE 00yUYCHHE, TUCTAHIIHOHHBIC 00pa30BaTeIIbHBIC

TEXHOJIOTUH MPU peau3alii MPOTrpaMM B MOPSIJIKE, YCTAHOBICHHBIM (eIepabHBIM OPTaHOM
WCTIOJTHUTEIIHOM BJIACTH, OCYIIECTBIISTFOIINUM (DYHKIIUU IO BEIPAOOTKE TOCYAapCTBEHHOM TOJUTHKY H
HOPMAaTUBHO - TPAaBOBOMY PETyIHUpoBaHUIO B cepe oOpazoBanus. [Ipu opranuzanuu odydeHus ¢
MIPUMEHEHHUEM DJICKTPOHHOTO O0yUEHUS M TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHN (malee —
J1OT) B 0OCHOBHOI1 1IKOJIE MO’KHO MCTIOJIb30BaTh KaK TPAIUIIMOHHBIE CPEACTBA 00yUEHU: YIeOHUK,
ydeOHbIe TocoOus1, pabodue TeTpaau, CIPaBOUYHUKH, 3aJAYHUKU U TIP., TaK U CIICIHAIU3UPOBAHHBIC
pecypchl THPOPMAITMOHHO — KOMMYHHKAITMOHHOM ceTh «IHTepHET» B COOTBETCTBHUH C LEISIMH U
3aJlagaMH MTPOTPAMMBI, XapaKTEPUCTUKON yIeOHOTO MpeAMETa U BO3PACTHBIMEH OCOOCHHOCTSIMH
o0yJaromuxcs.

[Tporpamma npeaHa3zHaueHa A1t n3ydeHns npenmera «O0mas ouonorus» B 9 kinaccax B
00111e00pa30BaTEILHOM YUPEXKICHUH U paccunTaHa Ha 2 yaca B Hezemto. Beero 68 yacos.
. B Helt coxpaHeHbI Bce pa3/ienbl U TEMBI, H3yJaeMble B CpeiHeH 0011e00pa3oBaTeIbHOM MIKOJIE, OTHAKO
coJiepKaHue KakJJoro yueOHOro 0JI0Ka yIpoIeHO B COOTBETCTBUH C BO3PACTHBIMU OCOOCHHOCTSIMU
YUAIIUXCs U C y4eTOM 00pa3oBaTenbHOro ypoBHs. [IpecTaBneHo 3HaYUTENIFHOE YHCII0 JJAOOPATOPHBIX
paboT, 1eMOHCTpALUil M HKCKYpPCHii, 00JIerdaronux BOCIPUATHE YIeOHOr0 MaTepuana.
[TocemoBaTenbHOCTh H3yYSHHS MaTepualia TakXKe CIIOCOOCTBYET HHTETPallli Kypca B CHCTEMY
OuosIornYeckoro oopa3zoBaHus, 3aBepIIaeMoro B 9 kiacce.

[Iporpammoii mpeaycMaTpuBaeTCcsl H3y4eHHE yJalMMUCS TEOPETUUECKUX M NPUKIAIHBIX OCHOB
oO1eit Ononoruu. B Hell HaIIM OTpakeHue 3a/1a41, CTOSIINE B HACTOALIEE BpeMs Nepes OMOJIOrHIecKOi
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HAyKOH, pelIeHre KOTOPBIX HAIIPABJICHO HA COXPAaHEHUE OKPYKAOLIEH IPUPOIBI U 310POBbs
yenoBeka. Ocob60e BHUMaHUE Y/IEIEHO SKOJIOTHYECKOMY BOCIIUTAHUIO MOJIOJIEAKH.

Nzyuenne kypca «O01mas 61oorus» OCHOBBIBACTCS HA 3HAHUSX YUAILTUXCS, TOJYyYECHHBIX MTPU
U3y4eHUH OMOJOrMYECKUX AUCLUILIMH B OCHOBHOM IIIKOJIE IO 00111€00pa30BaTeIbHBIM IPOrpaMMaM.
W3zyuenne npeamera 6a3upyercs 1 Ha 3HAHUAX, IPUOOPETEHHBIX HA YPOKAX XUMUH, (PU3UKU, HICTOPHUH,
¢bu3n4ecKoil U YKOHOMHUECKON reorpaduu.

J11st oBBIIIEHHSI 00Pa30BATEIBHOTO YPOBHS U IOJTYYECHHUSI HABBIKOB IO TIPAKTUYECKOMY
HCIOJIb30BAHUIO MOTYYEHHBIX 3HAHUH MPOrpaMMoOi IpeayCcMaTpUBAETCs BBIIIOJHEHHE psijia JabopaTop-
HBIX paboT, KOTOPBIE MPOBOAATCS MOCIIE OAPOOHOTO HHCTPYKTAXKA U O3HAKOMIICHUS YHALITHXCS C
YCTAHOBJICHHBIMH ITPaBUJIaMH TEXHUKU 0€30I1aCHOCTH

st yriyOneHnst 3HaHUH U pacIIiPEeHUst Kpyro30pa y4aluxcsi peKOMEHIYIOTCS 9KCKYPCHUHU TI0
paszzaenaM nporpammbl «OCHOBBI TEHETUKH U celeKuun», «MHoroodpasue Gopm xKUBOH IPUPOIBI,
«Pa3Butne xu3Hu Ha 3emie», «B3auMOOTHOIIEHUSI OpraHu3Ma U cpeabl oouTanusy. C 3ToH ke LEeNbio
IIPEyCMOTPEHBI IEMOHCTPALIUN.

B nporpamMe paercst npuMepHOe pacipeeIeHie MaTeprala 1o pasaeiaM U TeMaM (B 4acax).

B nporpammMe copmynupoBaHbl OCHOBHBIE MOHATHSI, TPEOOBAaHUS K 3HAHUSAM M YMEHUAM ydalluxcs
110 OCHOBHBIM OJI0KaM MH(pOpManuu. B KoHIIe KaKI0T0 pasaena 0003HaYeHbI MEXKIIPEIMETHBIC CBSI3U
Kypca «O01as Ouoorush» ¢ JpyruMu U3y4aeMbIMM IIpeaMeTaMu. B mporpamme nmpuBesieH Criucok
OCHOBHOM, TOTIOJIHUTEIBHON Y HAYYHO-TIOIYJIIPHOM JIMTEPATYPHI.

3HATH/TIOHUMATH

* OCOOCHHOCTH YKU3HU KakK (hOPMBI CYIIIECTBOBAHUS MAaTEPHH;

POJIb (PU3HUECKUX U XUMUUECKUX MPOIECCOB B JKUBBIX CUCTEMAX Pa3IMYHOI0 UEPAPXHUUECKOTO YPOBHSA
OpraHu3aIiy;

* (dyHIaMEHTAIbHBIC MIOHITUS O OMOJIOTUYECKUX CUCTEMAX;

CYIIHOCTB TIPOIIECCOB OOMEHA BEIIIECTB, OHTOI'CHE3a, HACIICACTBEHHOCTH U N3MEHUMBOCTH;

OCHOBHBIE TEOPHH OMOJIOTHH — KJIETOYHYI0, XPOMOCOMHYIO TEOPHIO HACIIEACTBEHHOCTH, SBOJIIOLIMOHHYIO,
aHTPOTIOTCHE3A,

* COOTHOILIEHHE COIMATIBLHOI0 K OMOJIOTMYECKOI0 B DBOJIFOLIMHI YEIOBEYECTBA

OCHOBHBIE 00J1aCTH TIPUMEHCHHS OMOJIOTMICCKUX 3HAHHI B TIPAKTUKE CEITLCKOTO XO3SCTBA, B PSJIE
oTpaciiell MPOMBIIUIEHHOCTH, IPH OXPaHE OKPYKAIOLLIEHN Cpeibl U 3I0POBbS UEIIOBEKa;

yMeThb
MI0JIb30BaThCsl 3HAHHEM 00IIE0MOIOrMYECKIX 3aKOHOMEPHOCTEH JIsl 00BSICHEHUSI C MaTepPUATMCTUYECKUX
MO3ULIMIT BOTIPOCOB MPOUCXOXKICHUS U Pa3BUTHUS )KU3HU Ha 3eMJIe, a TAK)KE PA3JIMYHBIX IPYIII PACTEHUH,
’KMBOTHBIX, B TOM YHCJIE U YEJIOBEKA,

J1aBaTh apryMEHTUPOBAHHYIO OLIEHKY HOBOW MH(OpMALIUH 110 OMOJIOTHUECKUM BOIIPOCAM;

paboTaTh C MUKPOCKOIIOM U M3TOTOBIISITH MPOCTENILINE MPenapaThl Ui MUKPOCKOIIMYECKUX MCCIIEI0BAHMIA;
peuraTtb rCHETUYCCKUC 3aJa49U, COCTABIIATE POAOCIOBHBIC, CTPOMTH BApUAIIMOHHBIC KPHUBBIC HA PACTUTCIIBHOM
1 JKUBOTHOM MaTepHaJIe;

paboTath ¢ yueOHOI 1 Hay4HO-TIOMYJISIPHOM JIMTEPaTypOi, COCTaBIIATH IJIaH, KOHCIEKT, pedepar;

* BJIAJIETH S3BIKOM IIPEAMETA.



-

2
Bunst II
8 Jomamnee Aanmpy | Jlata
No Tema ypoka OCHOBHBIE 2JIEMEHTHI COJIEPIKAHUS JIeATEIIbHOCTH - O6opynoBaHue €eMble MpoBezae
CPOKH HUSA
1. | Beenenue. [Ipenmer becena, pacckaz | I'masa 1 TaOMIIBI
JlaBaTb onpeneneHne TEpMUHY
U 33/1a4M Kypca «["oMosIOrHYHbIE
«OUONOTHUS.
«buonorus. O6mue Y QHAJIOTUYHBIE
OOBSCHATH POJIL OMOJIOTHH B
3aKOHOMEPHOCTH» . OpraHbD,
(GbopMHPOBAaHUN COBPEMEHHOMN
. «ITaneoHTONOTITUE
€CTECTBEHHOHAYYHOU KapTUHBI
. CKUE psIIbI»,
MHpa B IPAKTUYECKOH IesATeIbHO-
. «3apoJIbIIIN
CTH JIIOJIEH.
XOPIOBBIX
JKUBOTHBIX)
2 Bxogamas
JMarHOCTHYEeCKas
pabota
3 MHuoroo6pasue JlaBaTh onpenieneHre MOHSATHIO becena, pacckaz | Ctp 8
KHBOT'O MHpA. «OKU3HB. TE€PMUHBI
YpoBHHU Ha3spiBaTh CBOMCTBA KUBOTO. YYUTb,
OpraHu3aluy u PaznuuaTh npoueccs oOMeHa y
OCHOBHBIE CBOWMCTBA | KUBBIX OPTAHU3MOB U B HEXKUBOU
YKUBBIX OPIraHU3MOB. | IIPUPOJE.
Boiaensate 0cOOEHHOCTH pa3BUTHS
KUBBIX OPIraHU3MOB.
Jloka3bIBaTh, 4TO )KUBBIE OpPra-
HU3MBI - OTKPBITBIE CUCTEMBI.
4. | CraHoBneHHe JlaBaTh onpenielieHue TEPMUHY becena, pacckaz | §26
CUCTEMATHUKH. «rakcoH». Ha3zpiBaTh ypoBHUI

Pa6oter K. JIuHHES.

opraHmu3anyvi )KU3HU U 3JICMCHTHI,




o0pa3yroliye ypoBeHb; OCHOBHBIE
LapCTBa KUBOU IIPUPOBL;
OCHOBHBIE TAKCOHOMHMYECKUE €11~
HULBI.

XapaKTepru30BaTh ECTECTBEHHYIO
CHCTEeMY KJacCU(UKAIIUH KUBBIX
opranusmoB. OmpenensaTh
MIPUHA/IJIEKHOCTh OMOJIOTHYECKUX
00BEKTOB K OIpeJIeIeHHON
CUCTEMAaTUYECKOM Ipynie.

OBOIIOLMOHHASA JlaBaTh onpeniereHue TEPMUHY becena, pacckaz | .§ 27
teopus XK. b. «TakcoH». Ha3piBaTh ypoBHU
Jlamapka. OpraHM3aLMH )KU3HU U DJIEMEHTHI,
o0pa3yroIre ypoBeHb; OCHOBHBIC
LIapCTBa KUBOU NPUPOIBL;
OCHOBHBIE TAKCOHOMUYECKHE €11~
HUIIBL.
XapakTepu3oBaTh €CTECTBEHHYIO
cUCTeMY KJacCu(UKaIIUK KUBBIX
opranu3moB. OnpenensiTh
Hayunsie u JlaBaTb onpeneneHue MOHATHIO becena, pacckaz | § 28 ['eorpaduueckas
COLIMAIILHO- «OBOJIIOLMA». BBIABIATE U KapTa
SKOHOMUYECKHE OIIHMCHIBATh MPEANOCHUIKA YUYEHUS
MPEAIIOCHUIKU Y./lapBuHa. [IpuBoauThs NpUMeEpHI
BO3HUKHOBEHUS HAyYHBIX ()aKTOB, KOTOPbIE OBLIH

teopun Y./[apBuHa.

cobpansl Y. Jlapsuaom. OOBICHATH
MPUYMHY MHOT000pa3us
JIOMAaITHUX KUBOTHBIX U
KYJIbTYPHBIX PACTCHHH.
PackpsiBaTh CynHOCTH MOHATHI
«TEOpHsI», «HAYUHBIH (pakT».
Boiaenste oTauuus B




SBOJIIOIIMOHHBIX B3IJISIIaX
Y. lapsuna u K.b.Jlamapka.

7. | Yuenue Y. [apeuna | OnpeneiauTs CyIIHOCTh TOHITHI becena, pacckaz | § 29 Tabnva
00 UCKYCCTBEHHOM «TKaHb)» «OPraH», OCHOBHbIE THUIIbI «UCKYCCTBEHHBII
otOope. Y BUJIbI TKaHEH, UX JIOKAJIU3aLUI0 U oTO0p»,

(GyHKIMU B OpraHU3Me YelIOBeKa. ¢otorpadun
MOPOJI )KUBOTHBIX,
repOapHii COpToB
pacTeHuit

8. | Yuenme Y. lapsuna | [laBaTh OmNpeneiIeHUs TOHSTHIO § 30 N300paxenus
0 €CTECTBEHHOM «ecTecTBeHHBI 0TOOp». Ha3piBaTh CEBpIOTH,
otOope. JBUKYIIUE CUIIBI ABOJIIOLIUH. Ooromora

XapakTepus3oBaTh CyIIHOCTb
€CTECTBEHHOI'0 0TOOpAa.
VYcTaHaBIMBaTh B3aUMOCBS3b
MEX/1y JBIKYIIMMHU CUJIAMH 3BO-
moruu. CpaBHUBATH 1O
MIPEJIOKEHHBIM KPUTEPUIM
€CTECTBEHHBIN U UCKYCCTBEHHBIN
0TOODBL.

9. | ®opmbl Ha3piBath akTopsl BHEIIHEH becena, pacckaz | §33 TaOmia «PopMel
€CTECTBEHHOI'O Cpelbl, IPUBOAIINE K OTOODY. €CTECTBEHHOIO
or6opa. PakTopbl [IpuBoauTE pUMEpPHI oTO0pa»
SBOJIIOLIHH. CTAaOMIIM3UPYIOIIETO 0TOOPA;

JBIDKYIIEH (OPMBI €CTECTBEHHOTO
otbopa. XapakTepu3oBaTh (GOPMBI
€CTECTBEHHOT0 0TOOpa. Briensath
pasiauurue MexIy
CTaOWIIN3UPYIOLIEH U IBHXKYIIECH

(hopmamu €CTECTBEHHOTO O0TOOpA.

10 | [pucnocoburensusl | PackpsiBaTh comeprkanue noustus | becena, paccka3 | § 36 N3o0paxeHust
€ 0COOEHHOCTH «IPUCTIOCOOJIEHHOCTH BUJIA. HECKOJIbKHX




CTpPOEHHUsI, OKpacku | Ha3pIBaTh OCHOBHBIE TUIIBI OpraHu3MOB,
TeJa ¥ MOBEICHUS MPUCTIOCOOTICHUI OPraHU3MOB K OTHOCSIIIUXCS K
KUBOTHBIX. 3a00Ta 0 | okpy»xatouieit cpene. [IpuBoauth OJTHOMY BHTY.
MOTOMCTBE. MIPUMEPHI MPUCTIOCOOICHHOCTH
®uU3HOIOrNYECKHe OpPraHU3MOB K cpejie 00UTaHus.
aJlanTaiuu. OOBSCHATH OTHOCUTEIIBHBII
11 | Ilpaktuueckas BbIABIIATH M ONKUCHIBATH pa3HbIE becena, pacckas, JKusble pacTenus,
paborta Nel CTIIOCOOBI TIPUCITOCOOICHHOCTH JlabopaTopHas qyuesna
«3yuenune YKUBBIX OPTaHU3MOB K Ccpefie pabora. JKUBOTHBIX,
MPHUCIIOCOOJICHHOCTH | 0OUTaHUs. BBISBIATH repOapuii
OpPraHU3MOB K CpPe/ie | OTHOCUTEIbHOCTh OIIPEIEIUTEIIbHBI
oOUTaHUSY. MIPUCTIOCOOICHHIA. MH KapTOUKaMH,
H300paKESHUS
JKUBBIX
OpraHu3MOB U3
HCTOYHUKOB
JIOTIOJTHUTEITBHON
nHbOpMaIHy.
12. | [Ipucnocobnenus §36
OpraHU3MOB
13. | DBomronuoHHast HaspiBats npusHaky nomysisuui. becena, pacckaz | § 35, rerpanp | Tabmua «Dopmsr
pOJIb MyTallUM. [IpuBOIUTE IPUMEPHI ¢uoreHesa»

MIPAKTUYECKOr0 3HAYCHUS
W3y4YEeHUs MOMYJIALHM.
AHanu3npoBaTth COEpKaHNE
OnpeeIeHUs TOHATHUS
«TIOIYJISILUS», «MUKPOIBOIIOLIHS.
OTnu4yarh MOHATHS «BUI» U
«TIOIYJISLUS .

[IpuBOAUTE IPUMEPHI PA3TUYHBIX
BUJI0B U30JISALIUH.

OnuceIBaTh CYyITHOCTD U ATAIbI




reorpau4ecKoro
BUI000pa30BaHus; CYIIHOCTh
9KOJIOTUYECKOTO BH-
J000pa30BaHusl.

Jloka3bIBaTh 3aBHCUMOCTh BU-
JIOBOTO Pa3HOOOpasusi OT YCIOBUMN
KHU3HH.

14. | MakposBOIIOIHUA. JlaBaTh XapakTEPUCTUKY becena, pacckaz | .§35 Tabnua
buonorunueckue MakposBoTonuu. HarpasieHusm «Kmaccuduxkarpst
MTOCJICACTBHS JUBEPIEeHITNS U KOHBEPTCHITUS pacTeHMiID»
azarnTanui.

15. | I'naBHBIC JlaBaTh onpeieneHus MOHATUIM becena, pacckasz | §34
HaIpaBJICHUS «OWOJIOTHYECKUN TIPOTPeccy,

ABOJIIOIUH. «OMOJIOTUIECKUH perpeccy.
PackpbiBaTh CymHOCTb
SBOJIIONMOHHBIX U3MEHCHUM,
00eCIeuynBarOIINX JBHKEHUE
TPYIIBI OPTAHU3MOB B TOM A
WHOM 3BOJIFOIIMIOHHOM
HaIpaBJICHUU.

16 | OGmme JlaBaTh onpenieneHus MOHATUIM becena, pacckas. | .teTpanb
3aKOHOMEPHOCTH «OWOJIOTHYECKUN TIPOTPECey,
OMOJIOTHYECKOM «OUOTOTUYECKUH perpeccy.
DBOJIIOLUH. PackpsIBaTh CyniHOCTB
O06o06mIeHue 110 SBOJIIOIMOHHBIX U3MEHEHUH,

TeMe: 00eCTIeYNBAIONINX IBIKCHUC
« DBOJIIOITMOHHOE TPYMIBl OPTAaHU3MOB B TOM HIIU
YUCHHEY WHOM 3BOJTFOIIHOHHOM
HampaBlieHuu. Pa3nuyaTh MOHSATHS
«MHKPOIBOJIOIHS U
«MAaKpPO3BOJIOLIHSI.
17 | CoBpemeHnHsble npea- | Ha ocHoBe 3HaHMS NBIKYIUX cuin | becena, pacckaz | § 39 Ta0mra

8




CTaBJICHUA O MPOKC- | HBOJIIOLMHU, UX OMOJTOTUYECKOU «BonbBOKC»
XOXKJCHUH KU3HU U | CYIIIHOCTH OOBSCHATH IPHUUUHBI I'eoxpoHosoruuec
€€ Pa3BUTHHU B 3pax | BOZHUKHOBEHHUS MHOT000pa3us Kast TabJIuia,
JpeBHEHN KU3ZHU. BHJIOB KUBBIX OPIaHU3MOB U UX KOJUIEKIUS
MPUCTIOCOOJIEHHOCTh K YCIOBHIM «TPUIIOOUTHD)
OKpY>KaroILEH CpeIbl.
18 | CoBpemeHnHbIe § 39
MIPEICTABICHUS O
MIPOUCX 0K ICHUH
KU3HU
19. | HavanbHBIC dTAITBI Opranuveckuii MUp Kak pe3ynabTaT | becena, pacckaz | §40
Pa3BUTHS KU3HU. 3BOMIOLUMU. BO3HUKHOBEHME U C UCIIL. «["eoxpoHonoruue
pa3BuTHE XU3HU Ha 3emuie, Teopust | IHTepakTUBHOI CKas TaOJHILIa»
akajgemuka A.M. Onapuna, JTOCKH.
OMOJIOTUYECKHUI M COLUATTBHBIIN
ATanbl pa3BUTUA KUBOU MaTEPHH.
OUIOTEHETUYECKHUE CBSI3U B )KUBOM
IIPUPOJIE.
20. | Xu3zHb B JlaBaTh ompeneneHrne TEPMUHY Becena, pacckas | .§ 41,42 «["eoxpoHoornyie
najye030MCKyI0 3py. | «apomopdo3». IlpuBonuth C UCIL. CKast TaOHIIa»
IIPUMEPBI PACTEHUH U )KUBOTHBIX, HNHTepakTuBHON
CYLIECTBOBABILHUX B IIPOTEPO30€E; JOCKH.
apoMop$030B y pacTeHUI U
YKUBOTHBIX B MaJIC030€.
OOBACHATD IPUINHBI TTOSBIICHUS U
MPOLIBETAHUS OTAEIbHBIX TPYIII
OpPTaHWU3MOB W MPUYUHBI UX
BBIMUPaHUSI.
21. | Xu3Hb B PazButue xu3Hn Ha 3emie B becena, pacckaz | .§43,44 «["eoxpoHosTornye
ME3030MCKYIO U M€3030MCKYI0 3py. [losBrieHne u C UCIL. CKast TaOHIIa»
KAHO30MCKYIO 3pBl. | pacpOCTpaHEHUE HHTepakTuBHON I'eorpaduueckas
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MOKPBITOCEMEHHBIX PACTCHUH.
Bo3HukHOBEHUE IITUIL U
MJIEKONTUTaOIMX. BeiMupanue
JPEBHUX T'OJIOCEMEHHBIX PACTEHUM
Y MPECMBIKAIOIIUXCSI.

PasButHe xu3HM Ha 3emie B
KalHO30MCKYI0 3py. bypHoe
pa3BUTHE I[BETKOBBIX,
MHOT'000pa3nue HaCEKOMBIX
(mapansenbHast SBOJIOIMS).
PazBuTue nianeHTapHbIX
MJICKOITUTAIOIINX,, [IOSIBJICHUE
XHITHBIX. Bo3HUKHOBEHME
npuMaToB. [losiBiIeHUE IEPBBIX
MpEICTABUTEIICH CEMENCTBA JTIOIU.
YeTBepTUYHBINA MEPHOJT: IBOJFOLUS
MIICKOITUTAIOIINX. .

JIOCKH.

KapTa

22

Kuzub B
ME3030UCKYI0 U
KallHO30MCKYIO 3Py

Pa3BuTHe npumMaToB: HalpaBlIeHUs
SBOJIIONUY YejioBeka. O0mme
MIPEJIKH YeIoBeKa U
YeJIOBEKOOOPa3HBIX 00€3bsiH

§ 43,44

23

O060011eHue 110
teMme «Pa3Burue
JKU3HU Ha 3eMiie»

TCTpalb

24.

CrpykrypHas
OpraHM3aIus )KUBbIX
OpraHU3MOB
.Heopranunueckue
BEILIECTBA,
BXOJISILIIUE B COCTaB

MUKpO371EMEHTBI
MaxkposieMeHThI

Y ApTpaMUKpPOIIIEMEHTHI
Oco6eHHOCTH XUMUYECKOTO
COCTaBa XUBBIX OPTaHU3MOB.
MHUKpPO3JIEMEHTHl U

becena, pacckas
C HCIIL.
HNHTepakTuBHON
JIOCKH.

Koncmekr.§1

Tabnwa
«Ctpoenue
MOJIEKYJIBI BOJIBD
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KIJICTKH.

MaKpOdJIEMEHTBI, UX BKJIAJ B
o0pa3oBaHNE HEOPTAHUYECKUX U
OPraHUYEeCKUX BELIECTB MOJICKYII
’KHBOTO BEILIECTBA.
Heopranundeckue BeecTna, ux
pOJIb B OpraHu3Me: BOJa,
MHHEpaJIbHBIE COJIH )KUBBIX
00BEKTOB.

25. | Opranuueckue JlaBaTh ompesesieHue TepMUHaM becena, pacckas. | . § 2 TaOmst
BEIIIECTBA, «MUKPOIJIEMEHTBI», «MaKpOdJIe- «Crtpoenue
BXOJISIIME B COCTaB | MEHTbI». [IpUBOIUTH TpUMEpPHI OenKoBOM
kieTku. benkw, MaKpoO- ¥ MUKPOAJIEMEHTOB. MOJIEKYITBD,
JKHPBI, YIIIEBOJIBL. Ha3piBaTh HeOpraHuueckue Be- «HyksenHoBbIe

IeCTBA KJIETKU. BBIIBUTH KHUCIIOTBD»,
B3aUMOCBSI3b MEXKIY «YTeBoap,
IIPOCTPAHCTBEHHOW OpraHu3anuein «JImmmgsn
MOJIEKYJI BOJIbI M €€ CBOMCTBaMH.

XapakTepru3oBaTh OMOJIOTHUYECKOE

3Ha4YeHHE MaKpO- U

MHUKPOAJIEMEHTOB; OMOJIOTHYECKYTO

POJIb BOJBI; OMOJIOTHYECKOE

3HA4YEHHE COJIEN U

HEOPraHMYeCKUX KUCIIOT.

26 | Opranuueckue [IpuBoIUTH pUMEpPHI BELIECTB, becena, pacckas. | . §2 Tabnuia
BEIIIECTBA, OTHOCAILINXCS K OelKaMm, yriieBo- «YTeBoabI,
BXOJISIIIIME B COCTaB | JaM W JmnuaaM. HazpiBaTh «JIumuaen

KJICTKHU.
HyxnennoBeie
KUCIOTEl. ATD

OpraHUYeCKHE BEIECTBA KIETKU;
KJICTKH, TKAHU, OpraHbl, OoraTbie
OenkaMu, JIUMUIAMH 1
yrieBogaMu. XapakTepru30BaTh
OMOJIOTUYECKYIO POJIh
OPraHn4YCCKUX BCIICCTB.
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27

Hyxnennossie
KHCJIOTBI

JlaBaTh ITOJIHOE HAa3BaHUE HYK-

nenHoBbiM kuciaoTam JIHK u PHK.

HazbiBaTh HaX0KJI€HUE MOJIEKYJIBI
JAHK B kneTke; MoHOMED
HYKJIEMHOBBIX KHUCJIOT.
[Tepeuncnars Bunbl Mosekyin PHK
u ux pyHkuuu. JlokaspBaTh, 4TO
HYKJIEMHOBBIE KHCIIOTHI —
ouonoianmepsl. CpaBHUBATH
ctpoenue HK.

§2

28

ITnactnueckuit
o0meH. buocunres
O€EJIKOB.

I'en, Tpurwier, reHeTUYECKUI KO/,
KOJIOH, TPAHCKPHIIIIHS, aHTUKOJIOH,
TPaAHCIIALHSL

OOMEH BeIIeCTB 1 MPEeBpaIlicHUe
3H€p1"I/H/I - HpI/ISHa.K KHNBBIX
OpraHU3MOB, OCHOBA
JKU3HEIEATETLHOCTH KIIETKH.
CBolicTBa Fr€eHETHYECKOTO KOa:
M30BITOYHOCTD, CTICIM(DUIHOCTE,
YHUBEPCATLHOCTh. MeXaHu3M

TPAHCIISILIAN, MEXaHU3M TPACKPUIILIIH.

I TpUHIIUIT KOMITIEMEHTAPHOCTH .
peam3anysi HaCJIeICTBEHHON
MH(pOpMAIIIHK B KJIeTKe (OMOCHHTE3
6enkoB). brocuHTe3 yriieBo0B B
KJIETKE.

becena, pacckas
C UCIIL.
HHTepakTuBHON
JTOCKHU.

§3

Tabmia
«I"eHeTHUeCKUi
Ko, «brocuHTes
OemKay

29

DHepreTu4ecKuit
0oOMeH.

Accumumsiust

Juccnmmsiumst

depMeHT

OOMeH BelecTB 1 MpeBpalleHie

becena, pacckas
C UCIL.
HNHTtepakTuBHON
JIOCKHU.

§ 4

Tabma
«PoTtocuHTe3 »
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SHEPIUH — IMPU3HAK YKHUBBIX
OpraHU3MOB, OCHOBA
KMBHEICATETIHHOCTH KIICTKH.
AccuMIIALYS ¥ JUCCUMIISLIAS —
TIPOTHUBOIIOJIOKHBIE TIPOIIECCHI.
Cunres 6enka u OTOCHHTE3 —
BaXHEHUIIINE peakui OOMEHa
BEILIECTB.

I'muxomus

Bbpoxxenne

JpIxanue

Jpixanue. ObecrieueHne KIeTKA
SHEPIrUEH B TIPOIIECCE JIBIXaHMUSI.
buonornyeckoe okucIeHHE.
Pesynbrarsl npeoOpa3oBaHust SHEPTHN

30 | OOmeH BemiecTB U 3HaueHue merabonusma B kieTke U | becena, pacckas. | Koncnekr.§ 4 | cnons3oBanve
npeBpalieHue s opranusMa. 3HaueHne AT B Jwcka «O01as
SHEPTUU B KJIETKE. KJIETKE. Ouosnorust 9KI»

31. | TIpokapworuveckas | [laBaTh OnpeneIcHHE TEPMUHY becena, pacckaz | § 5 Tabna

KJIETKA. «IIPOKAPHOTHI». C HCIL. «MHorooOpazue
VY3HaBaTh U pa3nu4arh o HeMomy | MHTepakTHUBHOU KIIETOK»
PHUCYHKY KJIETKH MPOKAPHOT U JOCKH.

3yKapuoT, CTPYKTYPHBIE
KOMITOHEHTHI MPOKAPHOTHIECKON
KIICTKH.

OnuceiBaTh MO TAOJIUIIE CTPOCHHE
KJIETOK TIPOKAPHOT; MEXaHU3M
nporiecca crnopooOpa3oBaHus y
Oaktepuii. OOBSICHATh 3HAYCHUE
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CHOp 7151 )KU3HHU OaKTepHil.
Jloka3piBaTh TPUMUTHUBHOCTH
CTPOCHHS IPOKAPHOT.

32. | DykapuoTuueckas XpoMOCOMBI becena, pacckasz | §6 TaOma

KJeTKa. Aapo. Kapuotun C UCIL. «Ctpoenune
Comarnyeckue KIETKH HNHTtepakTuBHON PACTUTENBHON U
["arontHBIN HAOOP XPOMOCOM TOCKH. >KUBOTHOM
JlurutionTHbINH HAOOP XPOMOCOM KJIETKIDY
OyHKIMY s7Ipa: JeJIeHUe KICTKH,
peryssius oOMeHa BEIIEeCTB U
sHepruu. Pacrionoxenue u 4ncio
s7Iep B KIIETKAX Pa3IMIHBIX
OpraHr3MOB.

CocTostHHsI XpOMaTHHA: XPOMOCOMBI,
JIeCIIPATN30BAHHbIC HUTH.
Crpykrypa siipa: siepHasi 000JI0uKa,
KapHoIlIa3Ma, XpOMATHH, SAPBIIIKO.

33 | Dykapuornyeckas Opranoupl. [uroruazma Becena, pacckaz | § 6 Tabmmia
KIIETKA. Crpoenrie 1 HYHKINH KJIETOUHOU C HCII. «Ctpoenue sipay,
[uronna3ma. MeMOpansl. [{urorazma HNuTepakTuBHON «Paznmunble
JlaboparopHas AYKapUOTUYECKON KIIeTKU. OpraHeiuibl | TOCKU. bopmeI siep»
pabora «M3y4eHrne | HUTOIUIAa3MBbI, HX CTPYKTYpa U Koxmwira gerryn
CTpOECHUS (byHKIMH, MTOCKeNeT. BrimtodyeHus, JTYKOBHIIBI,
pacTUTENBEHON U UX 3HauYeHHE B METa00III3ME KIIETOK. MHKPOCKOTIBI,
KUBOTHOU KJIETKU OcoOeHHOCTH CTPOSHHS NpeIMETHBIE U
TI0JT MUKPOCKOTIOM». | PacTUTENBHBIX KileToK. Kiterounas TIOKP.CTEKJIa.

MeMOpaHa: TBOHHOM JIMITHIHBINA CITOH,
pacrosoXeHue OeIKoB, pHOOCOMBI,
armapar [ 0B k!, TM30COMBI,
MHUTOXOHJIPUH, TUIACTH]IBI, KIIETOYHBIC
BKITIOUCHHS.

BosButs B x01¢e JI.P.Nel,
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OCOOEHHOCTH CTPOCHHS
PacTHUTEIIBHOM, KUBOTHOM, TPUOHOM
KIJICTOK.

34. | Jlenenue KJIETOK. [IpuBOIUTE IpUMEpPHI ACTEHUS becena, pacckas, | § 8 TaOma
JlabopoTopHas KJIETKU y pa3IMuHbIX opranu3moB. | JlaGopaTopHas «Muto3»
pabora «M3y4yeHue HassiBats npoueccel, pabora.
pacTUTEIbHOU U COCTaBJISIOUINE )KU3HEHHBIHN LIUKII
KUBOTHOU KJIETKH KIIETKH; (pa3bl MUTOTHYECKOTO
MOJl MUKPOCKOIIOM» | IIuKJIa. ONMHChIBaTh MPOIIECCHI,

» MIPOUCXOJISIINE B PA3THUHBIX
¢bazax muto3za. OOBICHITDH
OMOJIOTHYECKOE 3HAUYCHHE MUTO3a.

35 | JJaboparopHas
pabora«/lenenue
KJIETKU:MUTO3 B
KOpEIIKax JIyKa

36 | Knerounas Teopus [uromnorus. becena, pacckaz | § 9 Tabnvma
CTPOEHHUS Knerka — ocHOBHasA CTpyKTypHas 1 C UCIL. «MHoroo0Opazue
OpPTraHU3MOB. (byHKIMOHANbHAS IMHULIA WHuTepakTHBHON KJIETOKY,

oprann3moB. KieTka kak 6rocucrema. | JTOCKH. «Ctpoenue
KnerouHoe crpoeHue opraHu3MoB Kak OaxTepraTbLHON
JI0Ka3aTeIbCTBO UX POJICTBA, €IMHCTBA KJIETKI
WBOH pupobl. OCHOBHBIE

TIOJIO’KEHUS KIIETOUHOM Teopuu T.

IIsanna, M.I11neiineHa.

37 | Bupycel — Pacno3HaBsaTh U OIKUCHIBAaThH Ha becena, paccka3 | TeTrpaab MynbTumenuitHas
HekseToyHast popMa | TabaHMIIax OCHOBHBIE YaCTH BUpYCA. | C UCI. Npe3eHTaLHA
JKA3HH. OOBSCHATH 3HaUEHUE BUpYyCa JUIs HNHTepakTuBHON

4eJIOBEKA U IPYTUX OPraHU3MOB. JOCKH.

38 | Becmosoe PasMmuoxenue Becena, pacckasz | [logrorosuts | TaOmmra
pa3MHOKEHUE. becnionoe pazMHOXkEHME — C HCII. npeseHTanuo | «BereraruBHoe
Pa3MHOXKEHHUS JpeBHeNINI cnoco0 WnrepaxktuBHol | «CriocoObl Pa3MHOKEHNE
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pa3MHOxeHus. Buaer 6ecrionoro
Pa3MHOXKEHUS: AETICHUE KIETKH,
MUTO3, IOYKOBAHHE, JeJICHUE Tea,
cropooOpa3oBaHUe.

Busl BereTaTuBHOTO
Pa3MHOXKEHHSI.

l"ameTsl

I'epmadpoauTsr

JIOCKH.

OecnoJioro
Pa3MHOXCHH
sl paCTCHUI,
«Croco0b1
OecnoJioro
Pa3MHOXCHH
i
JKMBOTHBIX ).

pacTeHui

39

ITonoBoe
pPa3MHOKEHHE.
PaszButHe monoBeIxX
KJICTOK.

V3HaBaTh U OIMKCHLIBATEH 110
PUCYHKY CTPOCHHE ITOJIOBBIX KJIe-
TOK. BBIICTATH pa3indusi My»KCKUX
M JKEHCKHUX ITOJIOBBIX KJIIETOK.
OOBACHATH OMOJIOTHYECKOE
3HAYEHUE MOJIOBOTO Pa3MHOXKCHHUS;
CYIIHOCTb M OHOJIOTHYECKOE
3HAYEHUE OIIOJJOTBOPCHHS,
MIPUYMHBI HACIEICTBEHHOCTH U
M3MEHYUBOCTH

becena, pacckas
C UCIIL.
HNuTepakTrBHOM
JIOCKH.

§11

Ta0mura
«Menos»

40

DOMOpHOHATBHBIN
NIEPUOJT Pa3BUTHS.

JlaBaTtb omnpenesrieHUE NOHATHI
«OHTOTEHE3», «OTUIO0TBOPEHUEY,
«dMOpuoreHe3». XapakTepu3oBaTh
CYIIIHOCTh YMOPHUOHATILHOTO
MEepUO/Ia Pa3BUTHUSl OPTaHU3MOB;
pOCT opranu3Ma. AHaIU3UPOBATh U
OILICHHUBATh BO3JICHCTBUE (PaKTOPOB
cpenbl Ha YMOPHUOHATBHOE pa3-
BUTHE OPTaHU3MOB; (PaKTOPHI
pHCKa, BO3ACHCTBYIOLIUE HA
3/10pPOBBE.

becena, pacckas
C UCIL.
HNHTepakTuBHON
JOCKHU.

§12

Tabmmia
«HauBUyaIbHO
€ pa3BUTHEY,
«CtpoeHue siitia

41

[TocTamMOpHOHATHHBI
1 mepuoJ1 pa3BUTHSL.

HazbiBaTh Hauano u OKOHYaHHE
NOCTAMOPHOHAIEHOTO PA3BUTHUS;
BU/JIbI TOCTAIMOPHOHAIBHOTO

becena, pacckas.

§13

Ta0mra
«Pa3Butne
HACEKOMBIX)
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pa3BHUTHSL.
IIpuBOaUTE IPUMEPHI KUBOTHBIX C
HPSIMBIM U HETIPSIMBIM
HOCTBMGpHOHaJIBHbIM Pa3sBUTHECM.
OmnpenensaTs THII Pa3BUTHS Y
PAa3JINYHBIX ) XUBOTHBIX.
XapaxkTepu30BaTh CYIIHOCTh
OCTAMOPHOHAIEHOTO TIEPUOJIa
Pa3BHUTHUS OPTraHU3MOB.

42 | OOmuiue 3aKOH 3apo/IbIIIIEBOr0 CX0/ICTBA becena, pacckas. | TeTpanb Ta0mura
3aKOHOMEPHOCTH (3akon K.bapa). «3apoIbIIeBoe
pa3BUTHSL. buorenernyeckuii 3axkoH (3. CXOJICTBO
buorenernueckuit I'exkensb, K. Mromep). OpPTraHMN3MOBY
3aKOH.

43 | HaciencTBeHHOCTH § 14
1 U3MEHYHBOCTh
OpPTaHHU3MOB

44 | OcHoBHBIE TOHATUA | JaBaTh onpenencHUs MOHATUIM becena, pacckas. | §14 [optper
TCHETHUKHU. «TCHETHUKA», «T'CHY, «TCHOTHID, I"Mennens

['uGpunomno-
THYECKHUN METOJ
M3y4YeHUs
HacJIeAOBaHUS
MIPU3HAKOB
I''Mennens.

«heHoTun», «annenbHbIE TeHb,
«TUOPHUIOTIOTUYECKUN METOY.
HaspiBaTh npu3Haku
OHOJIOTHYECKUX 00BHEKTOB - TEHOB
1 XpOMOCOM. XapaKTepru30BaTh
CYIIHOCTh OMOJIOTUYECKUX
MPOLIECCOB HACIEACTBEHHOCTH M
W3MEHYHUBOCTH.

OOBACHATH POJIb TEHETUKH B
(hopMUPOBAHUHN COBPEMEHHOU
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, B IPAKTUYECKON
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neaTebHOCTH Jironei. OOBACHATE
3Ha4YeHHE TUOPUI0IOTUIECKOTO
metona I .Mennemns.

45

3akoHbl MeHmens.
3akoH
JIOMUHUPOBAHUS

JlaBats omnpenesieHus MOHATUSAM
«TOMO3HUIOTa», «T€TEPO3UTOTAY,
«JIOMMHAHTHBIW MPU3HAKY,
«MOHOTHOPUHOE CKpEINBaHUEY,
«PELECCUBHBIN MTPU3HAK.
[IpuBoauTE pUMEpPHI
JIOMUHAHTHBIX U PELIECCUBHBIX
Ipu3HaKkoB. Bocripoussonuts
(bopMyIHpPOBKY IpaBUIIa
ennHooOpa3usi. OnuceIBaTh
MEXaHHU3M MPOSIBICHUS 3aK0-
HOMEPHOCTEH MOHOTMOPHUIHOTO
CKpEIlMBaHUs. AHANTU3UPOBATh
COJIEP’KaHUE CXEMBI HACJIEI0BaHUS
P MOHOTUOPUTHOM
ckpemnBaHun. COCTaBIATE CXEMY
MOHOTMOPUAHOTO CKPEIIMBAHNUS;

becena, pacckas.

§15

46

3akoHbsl Menpemns.
Henonnoe
JIOMUHUPOBaHUE.
Bropoii 3akoH
Mennens (3akoH
pacHIeTUIeHHS ).

CocTaBiiTh cXxemy
AHAJIM3UPYIOIIET0 CKPEIIMBAHUS U
HEMOJIHOTO IOMUHUPOBAHMSL.
Omnpenensrts 1Mo GeHoTUuIy
T€HOTHII, 10 TeHOTUNY (PEHOTHII;
10 CXEMe YHMCIIO TUIIOB TaMeT,
(EHOTHUIIOB ¥ TEHOTHUIIOB, BEPO-
STHOCTB TIPOSIBIICHUSI IPH3HAKA B
MIOTOMCTBE.

§15,16

TaGmia
«'ubpunonornye
CKHMI METOI»,
pa3IaTouHbIA
Marepuan
«OCHOBHBIC
MTOHSTHUS U
CHUMBOJTHKA B
TEHETHKE

47.

3akonnl Menaens.
3aK0H YUCTOTEI
ramer.

AHaJIM3UPOBATH COJICPIKAHHUE
CXEMBI HaCJIEOBaHUS IIPU MOHO-
TUOPUAHOM CKpEIMBAHUU.

becena, pacckas.

§17

TaOmia
«['ubpuonoruye
CKHIT METOITY,
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CocraBisiTh cXxemy pa3aTouHbIN
MOHOTHOPHUIHOTO CKPEIIUBAHHUS. Marepuan
Omnpenenstb BEpOSITHOCTh «MoHorubpumHoe
MPOSIBIICHUS TIPU3HAKA B CKPEILIBaHHE
MTOTOMCTBE.

48 | Aramuzupyroiiee AHaIMU3UPOBATh COJEPIKAHNE becena, pacckas. | § 18

CKpeIllMBaHUE. CXEMBbI HacJIeI0BaHuUs IPU MOHO-
THOPUIHOM CKPEIINBAHUU.
CocTaBnarh cxemy
MOHOTHOPHUIHOTO CKPEIIHBAHHUS.
Omnpenenstb BEpOSITHOCTh
MIPOSIBIICHUS TIPU3HAKA B
MTOTOMCTBE.

49 | IlpakTudeckas Terpanb
pabota «Pemienue
TCHETHUYECKUX 3a/1a4
Ha MOHO H
JTUTHOPUTHOE
CKpEIIMBAHUE)»

50 | CuemieHnHoe JlaBaTh ompeneneHrne TEPMUHY § 19 Tabnma
HaCJIeIOBaHHE «ayTOCOMBI». «Meiio3»,
TCHOB. Ha3spIBaTh THITBI XpOMOCOM B «HacnenoBanue

TEHOTHIIE; YUCTIO ayTOCOM U T€HOB,
MTOJIOBBIX XPOMOCOM Y YEJIOBEKA U CIICTUICHHBIX C
y ApO30(HIIBL. TIOJIOM)

[IpuBOIUTE IPUMEPHI HACHE-
CTBEHHBIX 3a00JIeBaHUH, ClIeTI-
JIEHHBIX C MOJIOM.

OOBACHATH MPUYUHY COOTHOIICHHS
1oJioB 1:1; mpyYHMHBI TPOSBICHUS
HacJle/ICTBEHHBIX 3a00J1eBaHUN
YEJI0BEKA.
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OHpe,HeJ'IHTB 10 CXEME YHCJIIO
THIIOB I'aMCT, q)eHOTI/IHOB 1 IrCHO-
THUIIOB, BEPOATHOCTDH IIPOABIICHUA
IIprU3HaKa B IOTOMCTBC.

51 | I'emeruka Iosia. I'eTeporamerHbIi 1O Becena, §20 Ta0mura
Hacnenosanune T'oMmoramerHbIi IO pacckas., «B3aumoneiicteue
MIPU3HAKOB, I[TosoBBIE XPOMOCOMBI penieHue 3aaa4 TEHOBY
CICINICHHBIX C HacnencrBeHHOCTE — CBOMCTBO
ITOJIOM. opranu3MoB. CootHortenue 1:1 monos

B I'pyIIax >kMBOTHBIX. HacnenoBanue
MIPU3HAKOB Y YeJIOBEKa.
Hacnencreennnie 3a00J1¢BaHMs,
CLIETUIEHHEIE ¢ rToJToM. Pacinierienre
(heHOTHIA 110 TIPU3HAKY OIPEICITICHUS
[1oJ1a.

HacnenoBanue npr3HakoB,
CIICTUICHHBIX C ITOJIOM. 3aKOH
CIETTICHHOT'O HACJICTOBAHHS

52 | B3aumogeiictue [TpuBoauTs MpUMepH! atensHoTO | becena, pacckas, | § 20

TCHOB. B3aMMOJICHCTBHS T€HOB; pelieHue
HeaJUIEILHOI0 B3aNMOICHCTBHS FeHEHETHY..
reHoB. Ha3bIBaTh Xapakrep 3a7ad4.
B3aMMOJIEHCTBUS HEaIEIbHBIX
reHoB. ONUCHIBAThH MPOSIBIICHUE
MHO>KECTBEHHOIO JIENCTBHS T'€HA.

53 | JIaboparopHas OOmbscHATh MexaHu3Mbl epeaun | CocTaBiieHue TETpajb Tabmia ¢
pabora «Pemenue MIPU3HAKOB U CBOMCTB U3 POIOCIOBHOM. n300pakeHNEM
FeHETHYECKHUX 3a/a4 | IOKOJICHUS B IIOKOJICHHUE; Pa3IUYHBIX TUTIOB
1 aHaJIn3 BO3HHUKHOBEHHE OTJIUYUI OT KOHEYHOCTEH
COCTaBJICHHBIX POIUTENBCKUX (DOPM Y TIOTOMKOB. HACEKOMBIX,
POJIOCITOBHBIX. Pemate mpocreiiime reHeTHIeCKre M300paKEHHS
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3a/1a4H.

KMBOTHBIX M3

OJTHOI'O poJia,
WCTOUHUKHI
JIOIIOJIHUTEIBHOM
uH(popMaIy,
OIPENIEUTENN

54 | HacnencrBenHas T'enom becena, pacckas. | §21 Ta0mura
(reHOTHIIMYECKAS) N3meHunBoOCTH «Hacnencreennas
U3MEHYUBOCTb. Myrauuu W3MEHYHUBOCTH)

Myraren

THomarmonaust.

N3MeH4InBOCTE — CBOMCTBO
oprann3mMoB. OCHOBHBIE (hOPMBI
M3MEHUYHUBOCTH.

53. | Myrauuu. 3Hauenue | Busl MmyTarmii o crerneHu becena, pacckas. | §21 Tabnuia
MyTalui AJis W3MEHEHUs] TEHOTUIIA: TEHHBIE, «PeHoTHITYEeCKa
IPAKTUKHU CEJICKOTO | XPOMOCOMHBIE, FeHOMHbIE. CHUHIPOM sl I3BMEHUMBOCTBY,
X0341CTBA U JlayHa — reHOMHas1 MyTallys YeIOBEKa. JIucTes Tonons,
OMOTEXHOJIOTHH. Bunpl myrareHoB. XapakTepuCTUKH JIMHEWKA.

MYTAalMOHHOW N3MEHYMBOCTH.
KomOnHaTtuBHas N3MEHUHBOCTb.
IIpumeHeHue 3HaHul 0
HACIIeICTBEHHOCTU ¥ NI3MEHYNBOCTH
TIPY BBIBE/IEHUU HOBBIX COPTOB
pacteHnii. MexaHu3M MOsBIECHUS
TIOJTATUIONTHBIX PACTEHUH.

56. | ®eHoTHIMYECKAs JlaBaTh onpeeieHue TEpMUHA becena, pacckas,
U3MEHYUBOCTD. «U3MEHYUBOCTH.

[IpuBOIUTE IPUMEPHI
HEHACJIEICTBEHHOW W3MEHYHU-
BOCTH (MOAU(UKAIMIT); HOPMBI
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peaKuuy NpU3HAKOB; 3aBUCUMOCTHU
MIPOSIBJICHUSI HOPMBI PEAKIIUU OT
YCJIOBUM OKPY’KAIOLIEH CPEIbI.
AHanu3upoBaTth COEpIKaHNe
ONpeCIICHU OCHOBHBIX MOHATHI
BoIABISTH ¥ ONKUCHIBATH pa3HbIE
(hOopMbI U3MEHUYHUBOCTH OPTaHU3MOB
(HacIeACTBEHHYIO U

HEHACJIEJICTBEHHYIO).
57 | JJaboparopHas [TocTpouts
paboTa» » BAPUALIMOHHY
«HOCTpOGHI/Ie“ 10 KPHBYIO
BapHALMOHHOH o—
KPUBOI»
58 | Ilpenmer u 3amaun Cenekius becena, pacckas, | §2324 Ta0mura
CEJICKIINU. ) [TprurHbI NOSBIIEHKS KYITBTYPHBIX «enTpbI
pacrenuid. [ Ipenckazanue TIPOUCXOKICHHS
CYILIECTBOBAHUS IMKUX PACTEHUH C KYJIbTYPHBIX
MIPU3HAKAMU, [IEHHBIMU 151 pacTeHui
cenexiyy. HezaBucumoe
OZIOMAIITHUBAHKE OTM3KUX pacTeHUH B
Pa3IIMYHBIX TIEHTPaX. (CEMENCTBO
371aKOBHIC).
VYuenune H.M.Basrosa o nienTpax
MIPOUCXOXKICHUSI KYJTbTYPHBIX
pacTeHurii. 3aKOH TOMOJIOTUMYECKIX
PSIIOB  HACIEICTBEHHOM
W3MEHYMBOCTH.
59 | MetobI cenexiuu JlaBaTh onpeesieHus: MOHITUAM becena, pacckas. | § 24,25

pacTeHui u
JKUBOTHBIX.

«topoma», «copt». HazbiBaTh
METO/bI CENEKIINHN PACTEHUN U
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KUBOTHBIX. [IpuBOAUTH pUMEPHI
IIOPOJL ’KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTEHUH.
XapaKkTepru30BaTh METOBI
CEJIEKIINM PACTEHUH U )KUBOTHBIX.

60 | Crpyktypa Buochepa — riobanbHast skocucTeMa. § 46 Tabmnuia
ouochepsl. B.U. I"panmiier 6nocdepsr. KomroneHTs 1 «PacripocTpaneHn
Bepnanckuit CBOMCTBa OMOC(hHEpBI. € OPraHNU3MOB B

Pacmipoctpanenve 1 poltb 5KUBOTO ouochepe»
BemecTsa B onocdepe. YcmoBust

sku3Hu. Yuenue B.M. Bepaaackoro o

ouocdepe.

61 | Ctpykrypa § 46
ouocdepsr

62. | Uctopus [Momymsiwst becena, pacckas. | § 48
dbopmupoBaHus buonenos
COO0O0I1IECTB. JkocucTeMa
broreoneHo3sl u DKOCHCTEMHAsi OPTraHHU3aIINS YKUBOM
OHMOLICHO3BL. npupobl. EcrecTBeHHbIE 1

HCKYCCTBEHHBIC SKOCUCTEMBI.
CrpykTypa sKocucTeM: OUOLIEHO3,
HKOTOIL.

63. | AGnoTnyeckue OnuceiBaTh OMOXUMHUYECKHE becena, pacckas. | § 50
(hakTOpbI CpesBL. LMKJIBI BOABIL, YIJIEpOAa, a30Ta,

NHTEHCUBHOCTH

neiicTBus GakTOpoOB

Cpebl.

docdopa; nposiBiieHne HpuznKo-
XMMHYECKOTO BO3JICUCTBUA Opra-
HU3MOB Ha Ccpefy.

OOBACHATH 3HAYEHHE KPYTOBOPOTA
BELIECTB B AKOCHUCTEME.
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XapakTepr3oBaTh CYLIIHOCTb
KpyroBOpOoTa BELECTB U
MpEeBpaIICHUs] SHEPTUHU B
HKOCUCTEMAX; POJIb KUBBIX
OpPraHU3MOB B JKU3HHU IIJIAHETHI U
o0ecrnedyeHnr yCTOMYUBOCTH
ouocdepsl..

64.

buorunueckune
(bakTopbI Cpepl..

JlaBaTh onpe/eneHue TepMUHAM
«@BTOTPOQBI», «TETEPOTPOPHI,
«TporuecKkuii ypoBEHbBY.
[IpuBOaUTE IPUMEPHI OPTraHU3MOB
pa3HbIX (YHKIIUOHATIBHBIX TPYIIIL.
CocTaBiATh CXeMbl HUILEBHIX
[EeTIen.

OOBSCHATH HalpaBJIEHUE TIOTOKA
BEIIECTBA B MUILEBON CETH.
XapakTepus3oBaTh poiib
OpPraHu3MoB (IIPOMU3BOJUTENCH,
noTpedutenei, pa3pymTenei
OpPraHUYECKUX BEILECTB) B IIOTOKE
BELIECTB U SHEPTUU.
XapakTepu3oBaTh COJTHEYHBIN CBET
KakK HEpreTU4eCcKuid pecypc.
Ucnons3oBare npaBuiio 10% s
pacdeTa moTpeOHOCTH OpraHu3Ma B
BELIECTBE.

JlaBaTb onpeneneHne TEpMUHAM
«KOHKYPEHIIUS», «XUIIIHUYECTBOY,
«CUMOMO03», «I1apa3uTU3M.
Ha3piBaTh THIIBI B3aUMOJECICTBUSA
OpraHU3MOB.

becena, pacckas.

§ 52

N3o0paxkenust
PA3TMYHBIX
JKHMBBIX
OPraHU3MOB:
«CHMOHOHTBI»,
«XUIIHAKI,
«[Tapazutb».

24




[IpuBoAUTE TPUMEPHI Pa3HBIX
TUIIOB B3aUMOJEHCTBUSA

OpPraHHU3MOB.
65 | B3aumooTHOIIEHUS § 52
MEXY
OpraHu3MamMu
66. | Oxpana npupozasl 1 | JlaBaTh onpejeeHrne TepPMUHAM becena, . § 54,55 Kpacnast Knura
OCHOBBI (QKOJIOTHS», «OMOTUYECKUE U pacckas., BUIeo-
palroHaIbHOTO abuotnueckue GpakTopbD», (bparMeHTHI
MPUPOJIOTNIONB30BAHU | «AHTPOIIOTCHHBIN (BaKTOP».
s OOBACHATH POTIH OUOIOTMYECKOTO
pa3Hoo0Opa3usi B COXpaHESHUHU
ouocdepsl. [IpuBOAUTH IPUMEPHI
OMOTHUYECKNX, AOMOTHYCCKHUX U
AHTPOTIOTEHHBIX (PAKTOPOB U UX
BIIUSTHUS HA OPraHU3MEbI. BBISIBIATE
MPUCTIOCOOTIEHHOCTD YKUBBIX
OpPraHu3MOB K JI€HCTBHUIO
9KOJIOTHUECKUX (aKTOPOB.
67. | [locnencTBus JlaBaTh omnpeneneHrne TepMuHa becena, pacckas. | § 55

XO3SIICTBEHHOM nes-
TEILHOCTH YeJIOBEKa
JUISL OKpY XKarolen
Cpenpl.

«arposkocucrema (arpoLeHo3)».
[IpuBOIUTE IPUMEPHI
arpodKOCUCTEM; HEMCUEPIIAEMBIX U
royeprnaeMbIX MPUPOIHBIX
pecypcoB. Ha3biBaTh npu3HaKu
arposkocuctemMbl. CpaBHUBATH
9KOCUCTEMBI M arpO’IKOCUCTEMBI U
JieNiaTh BBIBOJIbI HA OCHOBE MX
cpaBHEHHUs. Bbpicka3bIBaTh
MIPENIOJIOKEHUS O TMOCIIECTBUIX
BMELIATEIbCTBA YEJIOBEKA B
niporiecchl Onocdepsl. [Ipeanarats
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MyTU TPEOAOTICHUS
9KOJIOTMYECKOT0 KpHU3Hca.

68.

Hrorosas
KOHTPOJIbHAs paboTa
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