PaGouass mnporpamma coctaBieHa Ha ocHOBe DexpepanbHoro ['ocymapcTBEHHOTO
cranaapra, [IpumepHol mporpaMMmbl cpeaHero (mojaHOro) obmero obOpazoBaHus (0a30BBIN
YPOBEHB) U TMPOrPpaMMbI CpeaHero (TOoJaHOro) obmiero obpasoBanus mo Owosnoruu st 10-11
kiaccoB (0a3zoBblii  ypoBeHb) aBTOpoB I.b.Aradonopoit, B.M.CuBormnazosa (IIporpammsl
cpenHero (moyiHOTO) oOmiero oOpasoBanus. buonorwms. OO6mass Ouonorus. 10-11 kimacchl.
bazossrit ypoBenb. ABT. U.b.Aradonosa, B.1. CuBormnazos. M.: [Ipoda. - 2017 r.), HOTHOCTBIO
oTpaxkarotei cojepxanue [IpuMepHO MpOrpaMMbl, ¢ TOTOTHCHHUSIMH, HE MPEBBIMIAIOIIIMHE
TpeOOBaHUS K YPOBHIO IOJTOTOBKU O0YUYaAIOLTUXCA.

Jannas pabodas mporpaMma OpHMEHTHpOBaHA Ha UCIOJb30BaHUE yueOHHMKa buomorus.
O6mass 6monorus. ba3oserit ypoBenb. yueOHuxk/ W.b. Aradonosa, B.M. Cuormazos.- 5 —¢
crepeotunHoe. M.: Ipoda.- 2015 r.

1. Copep:xkanue yueOHOro npeamera

10 KJTACC (1 4 B HEenemto, Bcero 34 4.)
Paznen 1. BUOJIOT'MA KAK HAYKA. METOIbl HAYYHOTI'O [TO3HAHUA (3 4)
Tema 1.1 KPATKAS UCTOPUSA PA3ZBUTUSA BUOJIOT M. CUCTEMA BUOJIOTMYECKUX
HAVYK

OObeKT uzydeHus: Ouonoruu — xuBas npupojaa. Kparkas uctopust pa3Butusi OMOJIOTHH.
Ponp Ouonorumueckux teopuid, uaeu, runore3 B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4yHOU cucTembl Mupa. CrcreMa OHMOIOTHUYECKHUX HayK.

Jemoncmpayusn. [loptpersl yueHbix. Cxembl: < CBs3b OMOJIOTHH C APYTUMHU
Haykamu >, <CucremMa OMOJOTHYECKHUX HAYK > .

Ocnognvie nonamusa. buonorvs. XXu3He.
Tema 1.2 CYIIIHOCTH U CBOMCTBA XXUBOI'O. YPOBHU OPI'AHU3ALIMM Y METO/IbI
[IO3HAHU S )KUBOM ITPHPO/IbI

CyuiHocts ku3HU. OCHOBHBIE CBOWCTBA XKMBOM MaTepuu. JKuBas Mpupojia Kak CI0XHO
OpraHU30BaHHAsI HEpapXWyecKas CHUCTEMa, CYIIECTBYIOIIAsh B IMPOCTPAHCTBE U BO BPEMEHH.
buonoruueckue cuctembl. OCHOBHBIE YPOBHH OpraHU3aIlUH )KMUBOW MaTepuu. MeTobl MO3HAHHUS
KUBOU IIPUPOBI.

Jemoncmpayua. Cxembl: <YPOBHM OpraHu3allMM >KMBOW Matepun >, <<CBoiicTBa
YKWBOW MaTepuu > .

Ocnoenvle nonamus. CBOICTBa >XU3HH. YPOBHM OpraHM3allMM >KUBOW MPHUPOJBIL.
MeTo/1bl TO3HAHUS KUBOU MaTEPUU.

Paznen 2. KIIETKA (13 u)
Tema 2.1 UICTOPUA U3YUYEHU A KIIETKHU. KIIETOYHA A TEOPUA

Pa3Butune 3nanuii o kierke. Padoter P. I'yka, A. Ban JleBenryka, K. bapa, P. bpoyna, P.
Bupxosa. Knerounas reopus M. Illnelinena u T. IlIBanHa. OcHOBHBIE NOJIOKEHUSI COBPEMEHHON
KIeToyHoW  Teopuu. Ponp  kierouHoit  Teopuu B (POPMHUPOBAHUU  COBPEMEHHOM
€CTECTBEHHOHAYyYHON KapTUHBI MUPA.

Hemoncmpayua. Cxema < MHoroo0Opasue KIeTok > .

Ocnognvie nonamusa. Knerka. Lluronorus. OCHOBHbIE MOJ0XKEHUS KIETOYHON TEOPUH.

Tema 2.2 XUMUYECKHWI COCTAB KJIETKU

EnuHCTBO 271€MEHTHOIO XMMHUYECKOr0 COCTaBa KUBBIX OPraHU3MOB KaK JI0Ka3aTesIbCTBO
€AMHCTBA MTPOUCXOXKACHUS KUBOM pUpoAbl. OOITHOCTD JKMBOM M HEKUBOU MPUPOJIBI HA YPOBHE
XUMHUYECKUX 3JIEMEHTOB. OpraHoressl, MAaKpO3JIEMEHTHI, MHKPOIJIEMEHTHI,
YIABTPAMUKPOIJIEMEHTBI, UX POJIb B KU3HEAEATEIIBHOCTH KJIETKH U opraHu3ma. Heopranunueckue
BemiecTBa. Boga kak KonbplOenb BCETOo IKUBOTO, OCOOCHHOCTH CTPOCHHS U CBOMCTBA.
MuHepanbHble COJNM. 3HAUYEHHE HEOPTraHWYECKHX BEIECTB B KU3HU KIETKHM M OpraHu3Ma.
Oprannueckue BEeUIECTBA — CIIOKHBIE YIIIEpOACOAepKalue coeAnHeHns. Hu3komoneKkynspHble
U BBICOKOMOJICKYJISIDHBIE OpraHWYecKue BemecTBa. JIMmuael. YTIeBOIbI: MOHOCaXapHabl,
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nonucaxapuasl. benku. Hykmennoswie kuciotel: [JHK, PHK. YnaBoenue monexynsl JIHK B
kieTke. [[pyHIMNManbHOE CTPOCHHE U POJIb OPraHUYECKUX BEIIECTB B KJIETKE U B OpPraHU3MeE
YEJI0BEKa.

Hemoncmpayusn. lnarpammsl: < PacnipeneneHue XMMHUYECKUX DJIEMEHTOB B HEXHBOU
npupoae >, <PacnpeneneHne XMMHUYECKHUX 3JIEMEHTOB B KUBOHM npupone>. Ilepuonnueckas
tabnuua sneMeHToB. Cxembl W Tabnuubl: <CtTpoeHue MoJekynbl Oenka>, <CtpoeHue
moutekynsl JIHK>, <Crpoenne monekynsl PHK>, <Tunet PHK>, <VYaBoenue mosexysl
JIHK>.

OcHognule nouamus. OpraHoressl, MaKpO3JIEMEHTHI, MHUKpPO3JIEMEHTHI,
yAbTpaMHUKpOdJaeMeHThl. CBOHCTBa BOAbl. MuHepanbHble cond. buononumepst. Jlunumsl,
JUTION/IBI, YTAeBOAbI, 0enku, HykienHoBbie kucinoTsl (JIHK, PHK). Perumukanus JJHK.

Tema 2.3 CTPOEHUE DYKAPUOTHUYECKOM 1 ITPOKAPMOTUYECKOM KJIETOK

Knerounas memOpana, wnuToruiasma, sapo. OCHOBHBIE  OpPraHOMIBl  KJIETKH:
SHJOIUIa3MaTHYeCKass CeTh, anmapar [oiapakKH, JM30COMBI, MHUTOXOHAPUHU, IUIACTHU]BI,
prdocombl. DYHKIIMM OCHOBHBIX YacTe U OpraHOMI0B Ki1eTKU. OCHOBHBIE OTIMYUS B CTPOCHUU
KUBOTHOM M PACTUTEIBHON KJIETOK. XPOMOCOMBI, MX cTpoeHne u (ynkuuu. KapuoTur.
3HayeHue MOCTOSHCTBA 4Mciaa U (QOpPMBI XpOMOCOM B KieTkax. IIpokapuornyeckas KieTka:
dopma, pasmepsl. Pacmpocrtpanenme u 3HadeHue Oaktepuit B mpupome. CrpoeHwue
OaKkTepHaIbHON KIIETKH.

Jemoncmpayun. Cxembl u Tabmuupl: < CTpoeHHE HYKAPUOTUUYECKOW KIIETKH 3>,
<CrpoeHne KHUBOTHOM KiIeTkM>, <CTpoeHHME pacTUTEINbHOW KiIeTku>, <CrpoeHue
xpomocoM >, < CTpoeHHe MPOKapUOTHYECKOMN KIETKH 3> .

Jlabopamopnuie u npakmuueckue padomul

HabGmionenne kineTok pacTeHU W KUBOTHBIX [0 MMKPOCKOIIOM Ha TOTOBBIX
Ipernaparax.

CpaBHEHHE CTPOEHHSI KIIETOK PACTEHHH U )KUBOTHBIX (MOXKHO B (hopMe TaluuIs)*.

[TpuroroBieHue U ONMCAHNE MUKPOIIPENAPATOB KIETOK PACTEHUM.

Ocnosnvie nonamusa. DykapuoTndeckas kierka. Krmetoynas meMmOpaHa, IHMTOILIIa3Ma,
a1po. OcHOBHBIE OpraHoujbl KiIeTKH. OCOOEHHOCTH pacTUTENBHOW M JKMBOTHOM KIIETOK.
Xpomocombl. KapuoTtun. JIumionaHblil U ramioniHeiii Habopel xpomocoM. [IpokapuoTuueckast
KJIeTKa, OaKTepHsl.

Tema 2.4 PEAJIN3ALINS HACJIEACTBEHHOU NHOOPMAIIMH B KJIETKE

JAHK — Hocutenb HacneACTBeHHOW WHpopManuu. [ eHeTHYecKuid KOJ, ero CBOWCTBA.
I'en. buocunres Oenka.

Jemoncmpayun. Tabnuia <I'eHetnueckuit koa>, cxeMa < buocunres Oenka> .

OcHnognvle nonamus. 1'€HETUYECKUNA KOJ, TPUIUIET, TeH. TpaHCKpHUIILNSA, TPaHCILMS,
MaTPUYHBIN CUHTE3.

Tema 2.5 BUPYChI

Bupycsl — HeknerouHas ¢opma sxku3HH. OCOOCHHOCTH CTPOCHUS M Pa3MHOMKCHHUSL.
3HaueHUe B MPHUPOJIC M KU3HU UYejIoBeKa. Mepbl MpoHIaKTUKH PACTIPOCTPAHCHUS BHPYCHBIX
3aboneBanuit. [Ipodmmaktuka CITH da.

Jemoncmpayun. Cxema < Crpoenue Bupycas>, tadmuna <lIIpodunakruka CITNa>.

OcHnosnble nonamus. Bupyc, 6axrepuodar.

Paznen 3. OPTAHU3M (18 u)
Tema 3.1 OPTAHU3M — EJIMHOE LHEJIOE. MHOI"OOBPA3ME JXMBbBIX OPI"TAHM3MOB
MHuoroo6pasue opranuzMoB. OTHOKJICTOYHBIC U MHOTOKJIETOYHBIC opraHu3Mbl. Kononuu
OJTHOKJICTOYHBIX OpPTaHU3MOB.
Jemoncmpayusn. Cxema <MHoroo0Opa3ue OpraHu3MoB > .
Ocnosnvle nonamusa. OIHOKIETOYHbIC, MHOTOKJIETOYHBIE OPTaHU3MBI.
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Tema 3.2 OBMEH BEIIECTB U ITPEBPAILIEHUE SHEPT'MU

DOHepreTnyecknii OOMEH — COBOKYITHOCTh PEaKIMH  pacCIIeIUICHHS  CIIOKHBIX
oprann4eckux BemecTB. OCOOEHHOCTH PHEPreTUYecKOro oOMeHa y TpuOoB u Oaktepuid. Turs
nuTanus. ABTOTpo(dbI U retreporpodsl. OcoOeHHOCTH 0OMEHa BEIIeCTB y KUBOTHBIX, PACTEHUH
u Oaxtepuil. [Imactmueckuii oOMeH. POTOCHHTES.

Jemoncmpayun. Cxema <Ilytu metabonusma B KJIETKE > .

Ocnognvle nonamusn. MeTabonu3M, SHEPreTHYECKUH OOMEH, IIACTHYSCKHHA OOMEH.
AT®. ABToTpodHl, reteporpodsl. PoTOCHHTES.

Tema 3.3 PASMHOXEHUE

Jlenenue kieTkM. MHTO3 — OCHOBa pOCTa, pereHepanuu, pa3BUTHS M OECIoJIoro
pasmMHOkeHus. PasmHOokenue: Oecrionoe u nojoBoe. Tumbl Gecrionioro pazmHoxenus. [lonoBoe
pasmMHOokeHue. OOpa3oBaHuE MOJOBBIX KIETOK. Meito3. OIulogoTBOpeHHE y >KUBOTHBIX U
pactenuii. buonornueckoe 3Haue€HUE OMIOIOTBOPEHUS. MICKYCCTBEHHOE ONIBIIICHUE Y
PacTeHHH U OILIOOTBOPEHUE Y )KMUBOTHBIX.

Jemoncmpayun. Cxembl u Tabnuipl: <Muto3 u mMeio3 >, <l'amerorene3>, <Tumbl
Oecrosoro pasMHoxeHus >, <CTpoeHne SHIEeKIeTKH U CliepMaTo301ia s> .

Ocnoenvie nonamus. XU3HCHHBIA UK KICTKU. MHTO3, OMOJIOTMYCCKOC 3HAUCHUE.
Tuner Gecrionoro pasMHokeHus. IlojgoBoe pa3sMHOXXEHHME W €ro OHOJOTHYECKOE 3HAdeHHeE.
PaznenpHoMONBIE OpraHu3Mbl B repMadpoanThl. SHIEKIeTka U crepMaTro3ou. ['ameroreHes.
Meiio3, Ouonoruyeckoe 3HaueHue. OIUIOAOTBOpPEHHE: HApy)KHOe U BHYTpeHHee. J[BoiiHoe
OILUIOZOTBOPEHUE Y PACTEHUHN.

Tema 3.4. UHIUBUAY AJIbBHOE PA3BUTHUE OPI"TAHU3MOB (OHTOI'EHE3)

[Ipsmoe u HempsiMoe pa3BHTHE. DMOPHUOHAIBHBIH M IMOCTIMOPHOHAIBHBIA TEPHO/IBI
pa3zButus. OCHOBHbBIE 3Tanbl AMOpuoreHesa. llpuuuHBI HapylIeHUN pa3BUTHS OpraHu3Ma.
Onrorene3 d4esnoBeka. PenmpoIyKTHBHOE 370pOBBE; €ro 3HA4YCHHE JUIA OYyAyIIMX MOKOJICHHN
J'IIOZ[GI;'I. HOCHCI[CTBI/ISI BJIMAAHUA aAJIKOT'OJIsI, HUKOTHHA, HAPKOTHYCCKUX BCHICCTB Ha Pa3BUTUC
3apojibliia yeiaoBeka. [leprnoapl mocTaMOpHOHATBHOTO Pa3BUTHSL.

Jemoncmpayua. Tadbnuipl: <OCHOBHbIE CTaluu OHTOreHe3a >, <IIpsimoe u Henpsimoe
pasButue>.  Tabmunsl, Qororpadpuu, auarpaMMbl U CTaTUCTUYECKHE  JaHHBIE,
ACMOHCTPHUPYIOIIUC TOCICACTBUA BJIIMAHUSA HCTATUBHBIX (baKTOpOB CpC€abl Ha pPa3BUTHC
OpraHu3Ma.

Ocnognvie nonamusa. OHTOTeHEe3. THUIBI pa3BUTHS: NPSIMOE U HENpsMOe (pa3BUTHE C
mMetamopdo3om). Dtarbl SMOPHOHATBHOTO Pa3BUTHA. [leproabl MOCTIMOPHOHATIBHOTO Pa3BUTHSL.
BpeI[HOG BJIMAHUC KYPCHHA, aJIKOI'OJIA, HAPKOTUYCCKUX IIPENAapaTOB HA pa3BUTUC OpraHHU3Ma U
MPOJIOJKUTEIBHOCTD JKU3HH.

Tema 3.5. HACJIECTBEHHOCTb U UBSMEHYNBOCTD

HacnencTtBeHHOCTP M M3MEHUMBOCTH — CBOWCTBA OpraHMs3Mma. I'eHeTHka — Hayka o
3aKOHOMEPHOCTSIX HACJEICTBEHHOCTH M H3MEHYUBOCTH. ['. MeHnenp — OCHOBOIOJIOKHHUK
TeHETUKH. 3aKOHOMEPHOCTH Haclie[JoBaHMsl, ycTaHoBieHHble ['. Mennenem. MoHoruOpunHoe
ckpemuBanue. [lepBriil 3akoH MeHenss — 3aKkoH JOMUHUpOBaHusA. Bropoii 3akoH Mennens —
3aKOH pacHICIUICHUs. 3aKOH YUCTOTHI rameT. JurubpuaHoe ckpemmBanue. Tpetuil 3akoH
Mennenss — 3aKOH HE3aBHUCHMOIO  HAcCJIE[OBAHMA. AHAIM3UPYIOLIEE CKPELIMBAHUE.
XpomMocomHass  Teopus  HaclaeACTBEHHOCTH. CHEIUICHHOE  HAcle[OBaHUE  IIPU3HAKOB.
CoBpeMeHHBIE NIPEICTABICHHUA O I'eHe W TreHoMe. BsaumopeiictBue reHoB. I'eHeTmka moona.
[Tonoseie xpomocoMsbl. CLEIIEHHOE ¢ MOJIOM HacleloBaHHE. 3aKOHOMEPHOCTU U3MEHYUBOCTH.
HacnenctBeHHass M HeEHAcleICTBEHHas HW3MEHUMBOCTb. MoauduKalmoHHAs H3MEHYUBOCTb.
KoMOunatvBHasgs M MyTallMOHHass W3MeH4YMBOCTh. Mytanuu. Tumbl myTtanuii. MyTareHHble
(bakTopbl. 3HaU€HUE TE€HETUKM U MEIULMHBL. BiusHMe MyTareHOB Ha OpraHM3M YeJIOBeKa.
HacnencrBenHsie 0071€3HU YEIOBEKA, UX IPHYUHBI M TPOPUIIAKTHKA.
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Jlemoncmpayusa. CxeMbl, WUTIOCTPUPYIOIINE MOHOTHOPHIHBIE W  JTUTHOPHIIHBIC
CKPEILMBAHUS; CLEIUIEHHOE HACIEAOBaHUE INPU3HAKOB; IEPEKPECT XPOMOCOM; HACIEOBaHUE,
cuervieHHoe ¢ mojoM. [lpumepsl  MoAM(MUKAMOHHOW  HM3MEHYMBOCTH. Marepuansl,
JEMOHCTPUPYIOIINE BIUSHUE MyTarceHOB Ha OPTaHU3M YEJIOBEKA.

Jlabopamopnsle u npakmuyueckue padomot

CocraBieHue NpocTeHIInX CXeM CKpelMBaHusI ™.

Pemenue snemMeHTapHbIX T€HETUUECKUX 3a7au™.

N3yueHne HM3MEHYMBOCTH (M3y4€HHE MOIU(PHUKAIMOHHON H3MEHUYMBOCTH Ha OCHOBE
n3ydeHus PeHOTHIIa KOMHATHBIX MIIN CEITbCKOXO3SIICTBEHHBIX pacTeHMI)™**.

BeisiBIeHHE HCTOYHMKOB MYTAareHOB B OKpYyXarwolleil cpene(KOCBEHHO) U OLEHKa
BO3MOJKHBIX ITOCJIEJICTBUI MX BIMSIHHS Ha OpTraHU3M.

Ocnosnvie nouamusa. HacnenCTBEHHOCTh M M3MEHYMBOCTb.I'eHoTHH, (heHOTHI.
I'mOpunonornueckuii MeToA, CKpeluBaHue. [|OMMHaHTHBIA, pelEecCUBHBIA. ['eHbl, aymienu.
3aKOHOMEPHOCTH HACIENOBAaHUS NPHU3HAKOB. 3aKOH YUCTOTHI TraMeT. AHaIU3UpYyHoLee
CKpEIllMBaHHWE. XPOMOCOMHasi TEOpHUsl HACJIEICTBEHHOCTU. ['eHeTmueckue KapTbl. ['eHOM.
AyTOCOMBI, IOJIOBBIE XPOMOCOMBL. Monu¢pukanoHHass HW3MeH4YMBOCTb. KoMOMHaTHBHas u
MyTallMOHHasi W3MEHYMBOCTb. MyTareHHble (akropel. HacnenctBennbie Oosne3Hn. Meauko-
TE€HETUYECKOE KOHCYJIbTUPOBAHHUE.

Tema 3.6. OCHOBBI CEJIEKIIMW. BUOTEXHOJIOI' A

OCHOBBI CeNeKIUU: MEeTOAbl M JOCTHXKEHMsA. |'eHeTnka — TeopeThdeckas OCHOBa
cenekuuu. Cenexkuus. Yuenue H. WM. BaBunoBa o meHTpax MHOrooOpasusi U NMPOUCXOKICHUS
KyJIbTYpHBIX pacTeHui. OCHOBHBIE METOJbl CEJNEKIUU: TMOpUIN3aIHsl, HICKYCCTBEHHBIH OTOOP.
OCHOBHBIE JOCTH)KEHHSI W HANpPABJICHUS Pa3BUTHS COBPEMEHHOW CENEeKIMH. BHOTeXHOIOTHS:
JIOCTWKEHHMsST U NEepCHeKTHBBI pa3BuTHs. ['eHHas umxkeHepus. KinonupoBanue. I'eHeTnuecku
MOJU(UIIMPOBAHHBIE OPTaHU3MBI. DTUYECKHUE ACTIEKTHI PAa3BUTHS HEKOTOPHIX HCCIEIOBaHHUN B
OMOTEXHOJIOTHH (KJIOHHUPOBAHUE YEIIOBEKA).

Hemoncmpayuna. Kapra-cxema  <lleHTpsl MHOTOOOpazusi U  MPOUCXOKICHUS
KyJIbTYpHBIX pacTeHuil > . ['epOapHble MaTepuanbl U KOJJIEKIIMM COPTOB KyJIbTYpHBIX PACTCHUH.
Tabmuupl: <Ilopoasl JOMamIHMX XKUBOTHBIX >, <CopTa KyJbTypHBIX pacTeHUH>. CXxeMbl
CO3/IaHMsI TeHETUYECKH MOJU(PHUIMPOBAHHBIX TPOAYKTOB, KIOHUPOBAHHSI OPraHU3MOB.

Marepwuainsl, HIUTFOCTPUPYIOIIHE JOCTIKEHHS B 00J1aCTH OMOTEXHOJIOTHH.

Jlabopamopnusie u npakmuueckue padomot

AHamm3 W OIEHKAa JTHYECKHX aCIEeKTOB pAa3BUTHUS HEKOTOPHIX WCCIEJIOBAaHUHA B
OMOTEXHOJIOTHH.

Ocnognvie nonamus. Cenexkuus; ruOpuanzanus u ordbop. Coprt, mopoga, MITaMM.
buorexnonorus. I'enHas wumxeHepus. KionupoBanue. ['eHeTmueckn MoOIUPUIKPOBAHHBIE
OpPTaHU3MBI.

11 kmacc (34 yaca)

Bgenenue (1 )

Paznen 1. Bug (21 4)

Tema 1. UcTopusi 3BOIIOIUOHHBIX uaeil (4 1)

Hctopusi »BoMOLMOHHBIX uAel. Pa3BuTne Ouonornu B JOAAPBUHOBCKUN MEPHOJ.
3nauenue pador K. Jlunnes, yuenus JK.b. Jlamapka, teopum XK. Krosbe. Ilpennocbuiku
Bo3HUKHOBeHMs yueHus Y. Jlapsuna. DBomtonmonHas teopus Y. lapBuna. Poib 3BOIIOIMOHHOM
Teopuu B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MUPA.

JleMOHCTpalus KUBBIX PACTEHUN U >KUBOTHBIX, repOapHbBIX 3K3EMIUISIPOB, KOJIICKIHH,
MOKA3bIBAIONINX HWHIWBUIYATbHYI0 HM3MEHUMBOCTH W Pa3HOOOpa3We COPTOB KYJIbTYPHBIX
pacTeHui U NOpoJ TOMAIIHUX KUBOTHBIX.



OcHoBHBIE TOHATHA. OJBomouus. KpeanmnoHusMm, TpaHCHOPMH3M, HSBOIIOIHOHU3M.
I'pynnoBas © UWHIAMBUAyaJlbHas M3MEHUYMBOCTb. MckyccTBeHHBIH o0TOOp. bopnba 3a
cymiectBoBanue. EcrecTBeHHBINH OTOOD.

Tema 2. CoBpeMeHHO€ 3BOJIIOLIMOHHOE YueHue (9 4)

Bun. Kpurepun Buna. Ilonynsius - CTpyKTypHas €IWHUIA BHJAA, €IWHUIA SBOIIOIUH.
CuHTeTHueckass TeOopus SBOMIONMM. [IBMKYyIIMEe CHJIBI 3BOJIOIMM: MYTAlMOHHBIM mHpoliecc,
MOMYJISIIUOHHBIE BOJIHBI, HW30JISIIMSI, €CTECTBEHHBI OTOOp;, WX BIHMSHHE Ha TeHO(OH]
MOMYJISIIHH. JIBIKYIUH 1 CTaOMITU3UPYIOMINK €CTECTBEHHBIH OTOOp. AlanTallik OPTaHU3MOB K
yCIIOBUSM OOWTaHUS KaK pe3ysbTaT ACUCTBUA eCTECTBEHHOro oTdopa. BumooOpa3oBaHue kak
pe3ynbTaT 3BoatoLuu. CrocoObl ¥ MyTH BUI000pa30BaHMsL.

Coxpanenrie MHOrooOpaszus BHUAOB KaK OCHOBA YCTOMYMBOTO pa3BUTUS Ouocdepsl.
IJIaBHbIE HAIpPaBJIEHUs BOJIIOIIMOHHOIO Mpoliecca. bruosornueckuii mporpecc u GMOJIOTUUECKUI
perpecc. [IpuunHbI BBIMUpaHUs BUIOB.

Jloka3aTenbCcTBa IBOJIIOLUN OPraHUYECKOTO MUpA.

Hemonctpanusa. Tabmuubl u cxembl: «JIBukymiue cuibl sBomonuny», «OOpa3zoBaHue
HOBBIX BHUOB», «CXOICTBO HAYaJIbHBIX CTaAUil SMOPHOHAIBLHOTO PA3BUTHUSI MO3BOHOYHBIXY.
PesynbTarsl MPUCTIOCOOJIEHHOCTH OPraHM3MOB K cCpele OOWUTaHUs M Pe3yJbTaThl
BHUJI000pa30BaHusl; NMPUMEPOB OMOJIOTMUHBIX M AQHAJIOTMYHBIX OPraHOB, UX CTPOEHHUS U IPO-
HCXOXJICHUS B TPOIIECCE OHTOT€HE3a; CXeM, MIUTFOCTPUPYIOIIUX MPOIIECChl BUI000Pa30BaHUs U
COOTHOIICHHE MyTeN MPOTPECCUBHON OMOIOTUUYECKON IBOTIOIIUU.

JlaboparopHble U MpakTHUYeCKHe paboThI
Omnucanne ocoOeit BuIa Mo MOPQOIOTHICCKOMY KPUTEPHIO.
BrisiBnenue npucnoco0IeHHOCTH OPTaHU3MOB K cpejie 0OUTaHusl.

OcHoBHble TOHATHS. Bupa, momymsnus; wx kputepud. [eHodona. JIBrwkymiue CHITBI
HBOJIIOIIMU: MYTAIIMOHHBIN MPOlIecC, MOMYISIIMOHHBIE BOJHBI, H30JIAIUS, €CTECTBEHHBIN 0TOOpP.
JBmoxymuii u ctabunusupyrouuii oroop. CrocoOb! ¥ MyTH BUI000pa30BaHMUsL.



Tema 3. [Ipoucxoxaenue :ku3Hu Ha 3emuie (3 4)

Pazsutne mnpencraBieHuid 0 BO3HUKHOBEeHMHM XW3HU. OmnbiTel ®@. Pemm, JI. Ilacrepa.
I'unoTe3pl NPOUCXOKACHUS JKUZHH.

CoBpemMeHHbIE B3IJISbl HA BOSHUKHOBEHUE KU3HU. Teopust OnapuHa-XonaeitHa.

VY Ci10KHEHNE KUBBIX OPIraHU3MOM Ha 3€MJIE€ B IIPOLIECCE IBOJIIOLIUN

HemoHcTtpanusa.  Cxembl:  «BO3HHUKHOBEHHME  OJHOKIETOYHBIX  3YKapHOTHYECKUX
OpraHu3MOBY»; «DBOJIIOIUS  PACTUTEIBHOTO MHUpPa»; «OBOJIOLUS JKUBOTHOTO  MHpay.
OxaMeHeNnoCTH, OTHEeYaTKU OpraHu3MOB B JPEBHUX TMopodax. Penpoaykuuu KapTHH,
n3o0paxkatomux (Guopy u GayHy pa3IUuHBIX 3p U IEPUOJIOB.

OcHoBHble mnoHATHA. Teopuss Omnapuna — XongeWHa. XHUMHYECKash HBOJIOLUS.
buonoruueckas sBomonus. [locTeneHHOe YCIOXKHEHHE OpraHU3allMd M MPUCHOCOONECHHUs K
YCIIOBUSIM BHEIIHEW Cpeibl OPraHu3MOB B IIPOLIECCE IBOITIOIIH.

Tema 4. [IpoucxoxneHue yeaoBeka (5 4)

['unoTe3sl mpoucxoxaeHus yenoneka. [lonoxeHne yenoBeka B cUCTEME KUBOTHOIO MUPa
(xsmacc Mekonuraromue, otpsaa [Tpumatsl, pon JIroau). DBoOLUS YeIOBEKa, OCHOBHBIE ATAIIbI.
Pacel yenoeka. [IpoucxoxaeHue 4enoBeyeckux pac. BuaoBoe eIMHCTBO 4eI0BEYECTBA.

JleMOHCTpanus MOJIENEN CKEJIETOB Y€I0BEKa, MOAEIN «DTallbl pa3BUTHS YEJIOBEKA»

JlaGopaTopHbie U TPaKTUIECKHUE PAOOTHI
BoisiBieHHE TNpU3HAKOB CXOJICTBA 3apOJbIIIed 4YelNOBeKa W APYrMX MIIEKOMUTAIOIIUX KAk
JI0Ka3aTeNbCTBO POJICTBA.

Paznen 2. Dxocucremsi (12 u)

Tema 5. Ikonornueckne paxrops! (3 4)

Opranmsm u cpena. Ilpenmer M 3agaum 3KOJIOTHU. ODKOJOTHYECKUE (DAKTOPBHI Cpe.bl
(abuotnueckue, OWUOTHYECKHE, AHTPOIOTEHHBbIE), MX 3HAUYEHHWE B JKU3HU OPraHHU3MOB.
3aKOHOMEPHOCTH BIUSHHS JKOJIOTMYECKMX (DaKTOpOB Ha OpraHusMbl. B3anMOOTHOIIEHUS
MEXJy OopraHuzMaMu. MeXBUIOBbIE OTHOUICHMS: MapasuTH3M, XUIIHUYECTBO, KOHKYpPEHIHS,
CUMOHO03.

HemoHcTpauus. Harnsinaele MmaTepuanbl, JEMOHCTPUPYIOIIME BIMSHHE 3KOJIOTHYECKUX
(bakTOpOB Ha KUBbIE OpraHu3Mbl. [Ipumepsl cumMOno3a B pUpo/Ie.

OcHoBHBIE TOHATHS. OKojorus. BuemHsss cpema. Okojormdeckue  (GakTOpEHI.
AbGunoTnueckue, OHWOTHYECKME M AaHTPONOreHHble (akTopbl. IlapasuTu3M, XUIIHUYECTBO,
KOHKYPEHLIMS, CAMOMO03. DKOJOrH4ecKasi HUIIa.

Tema 6. CTpykTypa 3k0cucrem (4 4)

BunoBas u mpocTpaHCTBEHHas CTpPyKTypa sKocucTeM. [luieBbie CBSI3U, KPyTroOBOPOT
BELIECTB W TMPEBpAILEHUS] DHEPruM B HKocucTeMax. [IpUumHBI YCTOMYMBOCTM U CMEHBI
sKocHucTeM. BiusiHue uenoBeka Ha sSKkocucTeMbl. MIcKyccTBEHHBIE COOOIIECTBA — arpOLEHO3BI.

HemoHctpanusa. Cxema «IIpocTpaHCTBEHHass CTPYKTypa OKOCHCTEMBI (IpYCHOCTb
pacTuTenbHOro cooduiecta)». Cxembl U TaOJIULBI , AEMOHCTPUPYIOLINE MUIIEBbIE LIETIU U CETH;
9KOJIOTMYECKUE TUPAaMUIbl, KDYTOBOPOT BELIECTB M SHEPTUU B 3KOCHUCTEME.

JlaGopaTopHbie U TPaKTUYECKHUE PAOOTHI
CocraBieHue cxeM nepeadn BelecTBa U YHEPTuu (Lienei MUTaHus) B 9KOCHCTEME.

BrisBiieHHE aHTPOMOTEHHBIX W3MEHEHHI B SKOCHCTEMax CBOEH MeCTHOCTH (B Buie pedepara,
MPe3eHTAlUH, CTEHA0BOTO JOKIIAa U Tp.).
CpaBHuTeNnbHas XapaKTepUCTUKA MPUPOIHBIX SKOCUCTEM U arpO3KOCHCTEM CBOEH MECTHOCTH.

OcHOBHBIE TMOHATHUS. JKOCHCTeMa, OMoreoleHo3, OmolneHo3, arporeHo3. IIpoayleHTsl,
KOHCYMEHTBI, pelylleHThI. [IuieBbie 1enu u ceTu.

Tema 7. Bbuocgepa — riaod6ajbHas 3xkocucTeMa (2 4)

buocdepa — rmobanbHas skocucrema. CoctaB u cTpykrypa Omochepsl. Yuenue B. .
Bepnanckoro o Ouocdepe. Ponmb xuBbIX opranusmoB B Ouocgepe. buomacca 3emun.
buonoruueckuii KpyroBopoT BELIECTB (Ha MpUMEpPE KPyroBOpPOTa BOJIBI U yIIIEpOaa).



HemoHcTpauusi Tabmuuel U cxeMmbl: «CTpykrypa Omocdepb», «KpyroBopor Boabl B
ounochepe», «Kpyroopor yriepoma B Oumochepe». HarmsgHwlii maTepuai, OTpaKarOIIHA
BUJIOBOE DPa3HOOOpa3ne )KUBBIX OPraHU3MOB OHOCHEPHI.

OcHoBHble mOHATHS. buocdepa. KXuBoe BemecTBO, OMOT€HHOE BEILIECTBO, KOCHOE
BEIIECTBO, OMOKOCHOE BemlecTBO. buomacca 3emun.

Tema 8. buocdepa u yesioBek (2+ 1 yac Ha 3aKJIIOYNTEILHBINA YPOK)

buocdepa u yenoBek. ['nmobanbHble 3KOJOrMYECKHEe NPOOJIEMbl U MYTH HX pELICHUS.
MOCNEACTBHS JIEATEIbHOCTH YeJloBeKa Uid OKpyxKaroulel cpensl. IlpaBuna mnoBeneHus B
npupoaHoii cpene. OxpaHa NPUPOJIBI U PAIIOHAIEHOE UCTIONBb30BaHUE TPUPOTHBIX PECYPCOB.

JleMoHcTpanus TabauL, WUTIOCTPUPYIOIIUX TIJI00AJbHBIE SKOJIOTHMYECKHUe MPOoOJIeMbl U
MOCTIE/ICTBUS  JICSATEIBHOCTH 4EJIOBEKa B OKpYXarollled cpene, HAIMOHAIBHBIX IapKOB,
3ar0BETHUKOB.

OcHoBHbIe TOHATHA. [70OanbHBIE SKoNorudeckue mpodiaemsl. OXxpaHa MPUPOIBI.
PanmonansHoe mpupojononb3oBaHue. HanMoHanbHbIE TNapKW, 3alOBEAHUKH, 3aKa3HUKH.
Kpachas xHura.

2. Ilnanupyemble pe3yabTaThl 0CBOEHUS] Y1eOHOI0 NpeaMeTa
B pesynbpraTe nzydyenus 6monoruu B cpeaHeit oomiei mkose 10-11 kmaccoB ydammecs T0TKHBI
3HATh/TIOHUMATB!

- OCHOBHBIE TTOJIOKECHUS OMOJIOTHUECKUX TeOpHU (KJIETOYHASsI TEOPHs, XPOMOCOMHAs TEOpHs
HACJICJACTBEHHOCTH; CHHTETUYECKas TEOPHsS SBOJIOLMH, TEOpHUsl aHTPOIOreHe3a); yuyeHuu (o
NyTAX W HampaBjieHusX odBomonuu; H. M. BaBwioBa o T1ieHTpax MHOrooOpasus u
MIPOMCXOXKACHUS KYJIbTYpHBIX pacTenuit; B. V. Bepranckoro o 6uocdepe);
- cymHocTh 3akoHOB (I'. MeHnzens; cuemieHHoro HacienoBanus T. MopraHa; roMOJIOTHYeCKHX
PSAIOB  HACTIEICTBEHHOM M3MEHYHMBOCTH; 3apOJBIIIEBOIO  CXOJCTBA;); 3aKOHOMEPHOCTEH
(M3BMEHYHMBOCTH; CIICIUICHHOTO HACJICJIOBAaHMs, HACJCIOBAHUS, CICIUICHHOTO C  II0JIOM;
B3alMOJICHCTBHSI T€HOB U UX LIUTOJIOTUYECKUX OCHOB); MpaBuil (JoMuHHUpoBaHus I'. Menaens;);
THIIOTE3 (YMCTOTHI TAMET, CYIIIHOCTH M MIPOUCXOXKIACHUS )KU3HHU, IIPOUCXOKICHHS YEIIOBEKA);
- UMEHa BEJIMKUX YUYEHBIX W MX BKJIAJ] B ()OPMHPOBAHHE COBPEMEHHON €CTECTBEHHO-HAYYHOMH
KapTUHBI MUPA;
- CTpOeHHE OMOJIOTHUECKUX OOBEKTOB: KIETOK NMPOKAPHOT M DYKAPHOT (XUMHUECKUI COCTaB U
CTPOCHHUE); TEHOB, XPOMOCOM, JXCHCKHX W MYKCKHX TaMeT, BUPYCOB; OIHOKJICTOYHBIX M
MHOT'OKJIETOYHBIX OPraHU3MOB; CTPYKTYPY BUJIa U DKOCUCTEM,;
- CYIIHOCTh OHWOJIOTHYECKHX TMPOILECCOB U SIBJICHH: XpaHEHUs, Mepeladd M pealn3aluu
TeHeTHYEeCKOW MH(popMaIn; 0OMeHa BEIIECTB U MPEBPAILEHHs SJHEPTUH B KIIETKE; (POTOCHHTE3A
U XEMOCHHTE3a; MHTO3a M MeiH03a; pa3BUTHS raMeT y IBETKOBBIX PACTEHUH M MO3BOHOYHBIX
JKUBOTHBIX; Pa3MHOXCHUA; OINIOAOTBOPCHUA Yy [LBCTKOBBIX paCTCHI/Iﬁ U MO3BOHOYHBIX
KUBOTHBIX, WHIWBUAYAJILHOTO DPa3BUTHs OpraHu3Ma (OHTOreHe3a); B3aUMOJICHCTBUS TEHOB,
HUCKYCCTBEHHOTO, JBWXKYIIETO ¥  CTaOWIM3UPYIONIETO 0TOOpa; Teorpaduyeckoro U
HKOJIOTHYECKOTO BHI000pa30BaHNs; BIMSHUS DJIEMEHTAPHBIX (DaKTOPOB IBOJIIOLIMU HA TEHODOH]T
MO JISIIUH; (POPMHUPOBAHUS MIPUCTIOCOOICHHOCTH K cpelie OOMTaHMS; KPyroBOPOTa BEIIECTB U
NpeBpalleHus SHEPTHU B IKOCUCTEMaX U ouocdepe; 3Botonnu ouochepsr;
- UCITIOJIb30BAHHUE COBPECMCHHBIX I[OCTI/I)KCHI/II\/'I OHOJIOTHH B CCJICKIIMU U 6I/IOTCXHOJ'IOFI/II/I;

YMETh:

- OOBSICHATH pPOJIb OWMOJIOTUYECKUX TEOPHM, HIEH, MPHUHIUIIOB, TUIOTE3 B (POPMUPOBAHUH
COBPEMEHHOM €CTECTBEHHOHAy4YHON KapTHUHBI MUpa M HAyYHOIO MUPOBO33PEHUS; ECIAUHCTBO
YKUBOM M HEXHUBOM IPUPOJIBI, POJICTBO KUBBIX OPTaHU3MOB; OTPULIATEIBHOE BINSHHUE AJIKOTOJI,
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HUKOTHHA, HAPKOTUYECKUX BEILECTB HA Pa3BUTHE 3apOJblllla YEIOBEKA; BIMUSHUE MYTAarcHOB Ha
OpraHM3M YeJIOBEKa; B3aUMOCBSI3M OPraHU3MOB M OKPYKaIOIIEH Cpesbl; SBOJIIOLMIO BUJIOB,
4esoBeka, Ouocdepsl; eJUHCTBO YEOBEYECKHX pac; BO3MOXKHBIC NMPHYUHBI HACIIEICTBEHHBIX
3a00JIeBaHNH, TEHHBIX U XPOMOCOMHBIX MYTalliil; IPUYUHBI YCTOWYMBOCTU U CMEHBI SKOCHCTEM;
HE00XO0IMMOCTh COXPaHEHUsI MHOT000pa3us BUIOB;

- pemath OMOJIOTrHYECKHE 3a/1a4k Pa3HOM CII0KHOCTH;

- COCTaBIISATh CXEMBI CKpEUIUBaHUs, IyTeH MEepeHOca BEIIECTB U SHEPTUU B DKOCHCTEMAx (Lenu
MUTaHUsI, TUIIEBBIE CETH);

- BBISIBJISITH MPUCIIOCOOJICHUS] OPraHU3MOB K cpejie 00uTaHus; apoMopho3bl U UAMOAAANTALUN Y
pacTeHU U >KUBOTHBIX; OTJIMYUTEIbHbIE NPU3HAKU JKUBOTO (y OTAEIbHBIX OPraHU3MOB);
abuoTtnyeckue H OHOTHYECKHE KOMIIOHEHTHI 3KOCHCTEM; B3aMMOCBS3M OpPraHU3MOB B
HKOCHCTEME; HCTOYHMKM MYTAareHOB B OKpYy’Karolleil cpene (KOCBEHHO); AaHTPOIIOTEHHBIE
WU3MEHEHUS B DKOCHCTEMAaX CBOETO PETUOHA;

- CpaBHMBaTh OHOJOTMYECKHe OOBEKThI (KJIETKHM PACTEHUM, JKUBOTHBIX, TPUOOB U OaKTepHii,
HKOCHUCTEMBbl U arpo’KOCHUCTEMBbl); HpOLECChl U sABJICHUSA (aBTOTPO(HBIM U reTepoTpodHbII
crocoObl TUTaHUs; (OTOCHMHTE3 M XEMOCHHTE3; MHTO3 W MEH03; Oecroiioe W TI0JI0BOE
Pa3MHOKEHHUE; OIUIOOTBOPEHHUE Y IIBETKOBBIX PACTEHUI U MIO3BOHOYHBIX )KMBOTHBIX; BHEIIHEE U
BHYTpPEHHEE OILI0JIOTBOPEHHE; (POPMBI €CTECTBEHHOTO 0TOOPA; MCKYCCTBEHHBIN M €CTeCTBEHHBIH
oTO0p; cnocoObl BUAOOOPA30BaHMS, MAaKpPO- W MHKPO3BOJIOLMIO; TYTH W HaIlpaBICHUA
ABOJIIOLIMN) U JIeTaTh BHIBO/IBI HA OCHOBE CPaBHEHMS,;

- aHAJIM3MpOBAaTh U OLICHMBATh DPA3JIIMYHBIE TUIOTE3bl MPOMCXOXKICHMS XU3HU U UEJIOBEKA;
TJI00aIbHBIC aHTPOTIOTCHHBIE U3MEHEHHUs B Onocdepe;

3. TemaTnuyeckoe IJIAHMPOBAHHE

10 kmace
Ne HaumeHoBaHmne TeMbl, pa3aesa Kosan4yecTBo yacos
n/n
1 buosiorus kak Hayka. MeToJ1bl HAYYHOTO MTO3HAHUS. 3
2 Krnerka 13
3 Opranuszm 18
11 kmace
Ne HauMeHoBaHue TeMbl, pa3iena KosiunvecTBo yacos
n/n
1 BBenenue 1
2 Bun 21
3 DKOCHCTEMBI 12




