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PaGouasi mporpamma ydeGHOro npeamera «Guosorus» (yrnyOaéHHbIA ypoBeHb) Ha yposHe cpeaHero obiuero obpasobanus
paspaboraHa Ha ocHoBe [IpuMepHOii mporpammbl yuedHoro npeamera «Guonorus» [NpumepHoii 0CHOBHOH 00pa3oBatellbHOH
[poOrpamMmsl cpeHero oduiero odpaszoanus, o100penHoi peluenueM (eepaabHOro y4edHO-MeTOAHYECKOro 00beIMHEHNs 110
obuiemy obpasosaniio (nmpotokon ot 28 utons 2016 r. Ne 2/16-3) ¢ yuérom Paboue nporpamMmbl BOCIUTAHUS CPEHETO obuero
obpazosanns MBOY «COIll Nel wum. T'eposi Coserckoro Cotosza ILU. Uupkuna r. Kanunnneka CapaToBCKo# obnactu»,

YTBEPXKAEHHOM TprKa3om o mkone Ne 181-oc ot 22.06.2021 r.

ILranupyeMble IpeaAVMeTHbIE Pe3y/bTaThl OCBOCHHS yu1eOHOro npeamera
B pesyabrarte uzy4enus yuebnoro npeamera «bnosorus» Ha yposne cpeanero oouiero oopasoBanus:

BbINyCKHHK HA yr/y0J/IeHHOM YPOBHE HAYYHTCS:

—  OLEHMBATh POJb OMOJOrMYECKMX OTKPBITHH W COBPEMEHHbIX HCCIEIOBaHMH B Da3sBUTMM HAyKW W B MpPaKTHYECKOH
NEeSITeIbHOCTHU JIKOJIEH;

—  OlLIeHMBATh poJib OUOJIOrHU B (POPMHUPOBAHMM COBPEMEHHOH Hay4HOW KapTHHbI MHpPA, [POTHO3MPOBATH MMEPCIEKTHBDI
pa3BuTHsl OMOJIOTHM;

—  YCTAaHABIMBATL M XapaKTEPU30BaTh CBSA3b OCHOBOMOJATAIOIIMX OMONOrMYECKHX MOHATHH (KJETKa, OpraHusM, BHI,
sKocucTeMa, Ornocdepa) ¢ OCHOBOMONATAIOLUMH MOHATHIAMHU JIPYTHX €CTECTBEHHBIX HAYK;]

—  06OCHOBBIBATH CHCTEMY B3TVISIOB Ha SKUBYIO NPUPOJY M MECTO B Hell uesioBeka, MpUMEHsiss OMOJIOrHYecKue TEOpUH,
yUYEHHSs, 3aKOHbI, 3aKOHOMEPHOCTH, IOHKMATh I'PAHUILIbI KX TPUMEHUMOCTH;

—  NpPOBOAMTHL y4eOHO-MCCIIENOBATENbCKYIO JEATeNbHOCTh 110 OMOJIOTHH: BbIJIBUraTh TIUIOTE3bl, MIAHUPOBATH paboty,
OTOMpaTh U Mpeobpa3OBbIBaTh HEOOXOANMYIO HHHOPMALKIO, TPOBOAUTH IKCIIEPUMEHTBI, MHTEPIIPETUPOBATH PE3YJILTAThI, 1e/1aTh
BBIBO/Ibl HA OCHOBE MOJIy4eHHBIX Pe3y/IbTaTOB;

—  BBISIBJIATH U 007 CHOBBIBATh CYLIECTBEHHbIE OCOOEHHOCTH Pa3HbIX YPOBHEN OpraHu3allum AH3HH;



— YCTaHaBJIMBATh CBA3b CTPOECHUS U (PYHKLMIT OCHOBHBIX OHOJIOTHYECKUX MaKpOMOJIEKYJl, HX POJib B MPOLIECCaX KIETOUHOIO
MeTabou3Mma;

— pewartbh 3ajlauM Ha onpenaeneHyde nocienosarenbHoct HykiaeoruaoB JHK u wPHK (MPHK), antukomonoB TPHK,
NOCJIeI0BATEIbHOCTH aMHHOKHUCIIOT B MOJIEKYJle Oenka, NMpuUMeHss 3HaHMUS O peakuusx MaTPHUYHOIrO CHHTEe3a, FeHeTHUYEeCKOM
KoJie, MPUHIIUIIE KOMIITIEMEHTapPHOCTH;

— JejaTh BBIBOABI 00 M3MEHEHHUSX, KOTOpble MPOM30HAYT B MpOLECcCcaXx MAaTPUUHOrO CHHTE3a B Cilydyae M3MEHEHHUs
nocJjenoBate/bHOCTH Hykiaeotuaos JIHK;

— CpaBHHMBaTh (Dasbl JeNEHUS KIETKH; PeLlaTh 3a/laui Ha ONpejelieHHe U CPaBHEHHUE KOJIMYECTBa N€HETHYECKOTO maTtepuania
(xpomocom u JIHK) B kj1eTkax MHOTOKJIETOUHBIX OPraHM3MOB B Pa3HbIX (ha3zax KJIETOUHOIO LUKIIA;

— BBIABJATbH CYUIECTBEHHbIC MPU3HAKH CTPOEHMS KJIETOK OPraHU3MOB Pa3HbIX LAPCTB KUBOM MPUPOJIbI, YCTAHABIMBATH
B3aUMOCBSI3b CTPOEHHS U (PYHKLMHI YacTei U OpraHOMI0B KIETKH;

— 00OCHOBbBIBATH B3aMMOCBSI3b IJIACTHYECKOrO M JHEPreTHYECKOro OOMEHOB; CpPaBHHBATh NPOLECCH! IIACTHYECKOro M
JHEPreTHYECKOro 0OMEHOB, IPOUCXOISIINX B KIIETKAX JKUBBIX OPraHU3MOB;

— OMNpeJessiTb KOJIMYECTBO XPOMOCOM B KJIETKaX pacTeHUI OCHOBHBIX OTJIEJIOB Ha pa3HbIX Tanax *KU3HEHHOro MUKJIA;

— peluaTh TEeHEeTHYeCKHWe 3aJa4yd Ha JUrMOpHJIHOE CKpellMBaHUe, CLEMJIeHHOe (B TOM 4YHCIE CLEIUIEHHOE C I10JIOM)
HacJiel0BaHWe, aHAIM3UPYIOIlee CKpelllMBaHWe, TPUMEHss 3aKOHbl HAClIeJICTBEHHOCTH M 3aKOHOMEPHOCTH CLEMIEHHOro
HacJeI0OBaHus

— pacKpbiBaTh NMPUYHUHBLI HACJIEJACTBEHHbIX 3a00/I€BaHUI, apryMEeHTUPOBATh HEOOXOAUMOCTh Mep NMpeayNpexKaeHus] TaKux
3a00JieBaHMI;

— CpaBHUBATh pa3HbIe CIOCOObI Pa3MHOXKEHHUSI OPraHHU3MOB;

— XapakTepH30BaTb OCHOBHBIE 3Tallbl OHTOINeHEe3a OPraHU3MOB;

—  BbISIBIIATb NPUYHHBI U CYLIECTBEHHbBIE MPU3HAKH MOAM(DUKALIMOHHONW U MyTaLlHOHHOH M3MEHUYMBOCTH; OOOCHOBBIBATHL POJIb
M3MEHYMBOCTH B €CTECTBEHHOM M MCKYCCTBEHHOM OTOOpE;

— 00OCHOBBIBaThH 3HAYEHHE PaA3HBIX METONOB CEJEeKUHUH B CO3JaHMU COPTOB PACTEHHUH, MOPOJ JXMBOTHBIX M IITAMMOB

MHKPOOPTaHH3IMOB;



—  00OCHOBBIBATh MPHUYHHbBI H3MEHSEMOCTH U MHOI000pas3us BUJI0B, INIPUMEHSIS CHHTETHYECKY O TCOPHIO DBOJIFOLIMH,

—  XapakTepu30oBaTh MONYJSLUMIO KaK €AUHHULY OSBOJIOLMH, BHMJI KaK CHCTEMATHYECKYIO KaTeropvio W Kak pesyabratr
IBOJIIOLIHH;

—  YCTaHaBJIMBATh CBA3b CTPYKTYPb! U CBOWCTB IKOCHCTEMBbI;

—  COCTaBJIATL CXeMbI MepeHoca BELIECTB W BHEPruu B JKOCHCTEeMe (CeTH MMUTaHMs), MPOTHO3MPOBATH MX W3MEHEHHS B
3aBUCUMOCTH OT U3MEHEHHUs (PaKTOPOB Cpe/ibl;

—  apryMEeHTHpOBaTh COOCTBEHHYIO MO3MIMIO IO OTHOIIEHHIO K JKOIOTHYECKMM MpoOJeMaM M MOBEACHHUIO B MPUPOIHON
cpene;

—  000CHOBBIBATH HEOOXOAMMOCTh YCTOMYMBOTO Pa3BUTHS KAK YCIOBUS COXpPaHEHUs OHOC(epbI;

—  OlIEHMBaTh NPAKTHYECKOE M ITHYECKOE 3HAYE€HHE COBPEMEHHbIX MCCel0BaHWH B OHOJIOrMH, MEAMIIMHE, SKOJOrMH,
OMOTEXHOJIOrMH; 000CHOBBIBATH COOCTBEHHYIO OLIEHKY;

—  BBIABJATH B TEKCTE OUOJIOTHYECKOTO COJIEPIKaHs MpodieMy U apryMEeHTHPOBAHHO €€ O0bsCHSITh;

—  IpeAcTaBATh OGUOJIOrHYEcKYI0 HH(DOPMALMIO B BU/IE TEKCTA, TabNIHLbI, CXEMBI, rpauKa, MarpamMmbl U J1e1aTh BbIBOJb! HA
OCHOBAHMM TpEJCTAaBIEHHBbIX JaHHBIX; NpeobpasoBbiBaTh rpaduk, Tabaully, AuarpamMmy, CXeMy B TEKCT OHOJIOTHYECKOro

coJiepKaHUS.

BbinnyCKHHK HA Yriy0JIeHHOM YPOBHE MOJIY4YHT BO3MOKHOCTh HAYYHThCH:

—  OpraHM30BBIBATh M MPOBOJAUTH MHIWBHIYATLHYIO MCCIIENOBATEIBCKYIO JEATENBHOCT 10 OHoJorun (Win paspabdaTsiBaTh
WHAMBUAYaIbHBI TIPOEKT): BBLIBUIAaTh T[MIIOTE3bl, ILIAHAPOBAaTH paboTy, OTOMpaTh M MNpeodpa3soBbIBATH HEOOXOAUMYIO
“H(POPMALMIO, MPOBOANTb OJKCMEPHUMEHTbl, HHTEPNPETHPOBATh pe3yJibTaThl, [ejarTk BbIBOAbl HAa OCHOBE [OJIy4E€HHBIX
pe3ynbTaToB, MPEACTaBIATh MPOLYKT CBOMX MCCIIE0BAHNHM;

—  NPOTHO3MPOBATh MOC/EACTBUS COOCTBEHHBIX UCCIIEIOBAHUI C YUETOM YTUYECKUX HOPM M IKOJIOTMYECKHX TPeOOBaHMI;

—  BBIGNIATH CYIIECTBEHHbIE OCOOEHHOCTH YKHU3HEHHBIX LMKIOB MpeACTaBUTENeH pa3HbIX OT/EJNOB PAcTeHWH W THIIOB

AHHUBOTHLIX, H306pa}l{aTb LHUKIIbI pa3sBUTHs B BUAE CXEM,



— AaHaJIu3upoBaTb MU HCIIOJIL30BaTb B PEILICHHU yL!CGHle H HCCJIEA0BATCIILCKHUX 3aja4 HHCIJOpMaLlHI-O O COBPEMEHHBbIX

HCCIIEJOBAHHUAX B 6HOJ’IOFHH, MECIUIHHE H DKOJIOI'NH;
— dApPTryMEHTHPOBATL H€O6X0,[[HMOCTB CHUHTE3a CCTECTBCHHO-HAY4YHOIro W COUHOI'YMaHHMTapHOro 3HaHUs B 3IO0XY

MHPOPMALIMOHHON LIWBUIIH3ALINH;
— MOJIeIMpOBATh U3MEHEHHUE IKOCUCTEM MO/ BIMSHHEM pa3IHUuHbIX TPy GaKkToOpoB OKpYKaroIel Cpebl;
— BBISIBIIATH B [POLIECCE UCCIIEAO0BATENbCKON JeSTebHOCTH MOCIEICTBUSI aHTPONOIeHHOr0 BO3JEHCTBUS Ha IKOCHCTEMbI

CBOET0 PErHoHa, rpearath cnoco0bl CHUKEHHUS aHTPONMOreHHOI0 BO3IEHCTBUS HA IKOCUCTEMBI;
—  HCIOJIb30BaTh NPUOOPETEHHbIE KOMIIETEHLIMH B NPAKTUYECKOW JESTEIbHOCTH M MOBCEAHEBHON KU3HU /15l PpUOOpeTeHUs!
OMbITA AEATE)IbHOCTH, NPEALIECTBYIOIIEH NPo(eccCHOHaNbHON, B OCHOBE KOTOPOM JISXKUT OHOJIOrUs Kak yueOHblH rnpeamer.

Coaepxanune yueGHOro npeamera
BHO0JIOrHs Kak KOMILIEKC HAYK 0 )KMBOIi npupoe

buonorus kak kommnnekcHas Hayka. CoBpeMmeHHble HanpaBieHus B Ouojioruv. CBsi3b OMOJOrHM C JAPYTMMH HayKaMH.
Beinonnenue 3akoHOB (PU3MKK U XUMHUU B KHUBOH npupoae. CHHTE3 ecTeCTBEHHO-HAYYHOTO M COLIMOTYMAHUTAPHOTO 3HAHUS Ha
COBPEMEHHOM JTare pa3BuTUs LUBUIU3aLMK. [IpakTHyeckoe 3HaYeHUe OMOOrMYECKUX 3HAHUM.

buosiornveckue cuctembl Kak mpeaMerT u3yudeHuss Ouonoruu. OCHOBHbIE TIPUHIMMBI OpraHu3alid ¥ (QPYHKIHOHMPOBAHUS
Ononoruyeckux cucrem. buonoruyeckue cucTeMbl pa3HbIX YPOBHEH OpraHU3alliu.

['unorespl U Teopum, UX posib B (POPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAayuHOW KapTHHBI MHpa. MeTo/bl Hay4YyHOro
MO3HAHHUS OPraHU4eCcKoro Mupa. JKCnepuMeHTalbHble METO/Ibl B OMOJOTHH, CTaTUCTHYeCKasi 00paboTKa JaHHbIX.

CrpykrypHbie H QyHKIHOHAILHbIE OCHOBBI JKH3HH

MouiekyisipHble OCHOBBI H3HM. MakposneMeHTbl M MUKpodsiemeHThl. Heopranuueckue Beiecta. Bona, ee poib B kHBOIi
npupoze. I'mapodunbrocts U ruapodobHocts. Ponb MuHepalibHbIX cosiel B kieTke. OpraHuyeckue BeLIECTBa, MOHSATHE O



PeryJisipHbIX M HeperyJsipHblX Ouornojiumepax. YrieBoJbl. MoHocaxapujbl, OJIdrocaxapuibl M nojucaxapuibl. OyHKUUK
yraeBoaoB. Jlunuasl. @yukunu nununos. benku. @yukuuu OenkoB. Mexanusm aefictBust pepMenToB. HyKkaeMHOBBIE KMCIIOTbI.
JIHK: ctpoenue, cBoiictBa, mectonosnoxkenue, Gpynkuun. PHK: crpoenne, Buabt, pynkuuun. AT®: crpoenue, pyuxumu. /lpyrue
opraHuyeckue BellecTna KieTku. HaHoTexHosoruu B OMOIOTUH.

Knerka — cTpykTypHas ¥ (yHKNHOHANbHAs eaMHHMIA opraHusMa. Pasputue nutosiornu. CoOBpeMEHHblIE METO/bl HU3Y4YeHMUs
kineTku. Knetounasi Teopusi B CBeTe COBPEMEHHBIX JAHHBIX O CTPOCHUH U (yHKUMSAX KieTkH. Teopus cumOuorenesa. OcHOBHbIE
yacTd U opraHouasl kiaetkd. Ctpoenne W (yHkuuM Ouosnoruueckux MemOpas. Lluronnasma. Sapo. Crpoenue u (QyHKiMHU
xpomocom. MemOpantble 1 HememOpaHHble opraHouabl. Llutockener. Brmouenus. OcCHOBHBIE OTJIMYUTE/IbHbIE OCOOEHHOCTH
KJIETOK NpoKapHoT. OTIHYUTEIbHbIE 0COOEHHOCTH KJIETOK 3YKapHOT.

Bupycel — HeknerouHass ¢opma kusHu. CrocoObl mnepenavuu BUPYCHBIX HHpEKUWH ¥ Mepbl MPOQUIAKTHKA BHPYCHbBIX
3aboneBaHuit. Bupycosorus, ee npakruyeckoe 3HayeHue.

Knerounsiit Metabonu3m. depMeHTATHBHBIM XapakTep peakiuii oOMeHa BellecTB. JTarnbl 3JHEPreTHUecKoro oomeHa. AspodHoe u
aHa’pobHOoe apixanue. Pojb KIETOUHBIX OpPraHOMIOB B IMpoleccax JHepreTHieckoro obmeHa. ABTOTPO(bI U reTepoTpoOdbI.

®orocunTes. Pa3bl horocuHTE3a. XEMOCHHTES.

HacnencreenHas uHdopmalus U ee peanusauus B Kietke. [ eHeTHUeCKHI KO/, €ro CBOWCTBA. DBOJIOLKSA TIPEACTABIEHUH O IreHe.
CoBpeMeHHbIe NIPEACTABIEHUS O reHe W reHoMe. brocuHTe3 Oenka, peakliud MarpuyHOro cuHTe3a. Perynsauuns padoTbl reHOB U
MpoueccoB oOMeHa BellecTB B KieTKe. ['eHHas WH)KeHepHs, FreHOMUKa, MpoTteoMuka. HapyuieHue OMOXMMHYECKUX MPOLECCOB B
KJIeTKe 10/1 BIUSIHUEM MYTareHOB U HAPKOTE€HHBIX BEIIECTB.

Knerounsiii uuki: uatepdasza v aeneHue. Mutos, 3HaueHre MUTO3a, (pa3bl MUTO3a. CoOMaTHYECKHE W TOJIOBbIE KIIeTKU. Meiios,
3HaueHue Meiho3a, ¢asbl Meio3a. Melo3 B MU3HEHHOM LIMKJIE OpraHu3zMoB. POPMUPOBAHHUE MMOJIOBBIX KIETOK y LBETKOBBIX
pacTeHUH W MO3BOHOYHBIX JKHUBOTHBIX. Perynsius aeneHus KJICTOK, HapylUeHUs peryjsiuuu Kak IpuuuHa 3adojieBaHui.
("TBOJIOBBIE KIIETKH.



Opraunsm

OcobeHHocTH OJHOKJIETOYHBIX, KOJOHHAJIBbHBIX H MHOTOKJIETOYHBIX OpPraHu3MoB. B3auMocBsi3n TKaHeﬁ, OpraHoB, CHCTEM

OpPraHOB KakK OCHOBa UEJIOCTHOCTH OpraHusma.

OcHOBHbIe NpOLECCH], MPOUCXOSIINE B OpPraHu3Me: NUTaHWE W MULIEBAPEHHE, BHKEHHE, TPaHCIOPT BELIECTB, BbljEICHHE,
pasapaXKAMOCTb, PEryisilius y opranusmoB. [loanepxanne romeocrasa, NpuHIKI 06paTHOI CBSI3H.

PasmHoxenne opranusmos. becrionoe u nosoBoe pasmuokenue. JIBoifHOE ONIONOTBOPEHHE y LBETKOBBIX pacteHuid. Bujpl
OMIOAOTBOPCHHSA y KUBOTHBIX. CrIOCOOBI pasMHOXKeEHHs y pacTeHHil u kUBOTHbIX. [lapreHorenes. OHToreHes. IMOPUOHANIBHOE
passutue. [locTombpuonanbHoe passutue. Ilpsmoe u HenpsMoe passutve. JKH3HEHHblE LMKIBI PA3HBIX PYII OpraHU3MOB.
Perynsiuus usansuayanbuoro passutus. [IpuumHbl HapyLIeHH pa3BHTHS OPraHU3MOB.

HcTopusi BOSHUKHOBEHMs M Pa3BUTUSI F€HETMKH, METOIbl F€HEeTHKHU. | eHeTHUYecKue TEPMUHOJIOTHS U CUMBOJIMKA. ['eHOTHIT M
(heHOTHN. BepoATHOCTHBII XapaKTep 3aKOHOB MeHETHKH. 3aKOHBI HAcCleACTBeHHOCTH . Mennens u YCJIOBUSL MX BBITIOJTHEHHS.
LluTonornyeckne OCHOBBI 3aKOHOMEPHOCTEH  HAaclie/[0BaHKS. AHanusupylolee CcKpelMBaHhe. XpOMOCOMHAs Teopus
HacieacTseHHocTH. CuensieHHoe HacienoBanue, kpoccunrosep. Onpenenenue nosa. CLEMIEHHOE ¢ MOJOM HAC/IeI0BAHME.
B3aumojelicTBue anienbHbIX W HeaUlebHbIX TeHOB. | eHeTHYecKHe OCHOBbI WHJIMBUJlyalbHOro pa3BuTus. ['eHeTHueckoe

KapTUPOBaHHUE.

['eHeTHKa HCJIOBCKa, METO/Ibl M3Y4YE€HHUSI TEeHETHKH 4YeJlOBeKa. PGHpOﬂ,yKTHBHOe 3/10pOBbE 4E€JIOBEKA. H&Cﬂeﬂ,CTBeHHble
3a00seBaHus HCJIOBEKA, UX MpeayrnpexiacHue. 3HauyeHHue reHeTUKHU JJIs1 MEIULIUHDBI, 3THYECKHUE acleKThbl B 00J1acTH MEJIMLIMHCKOM

F€HETUKH.

["enorun u cpena. Henacnencrsennas usmenunBocts. Hopma peakiuuu npusHaka. BapualuMoHHbli psj M BapualMoHHas KpuBas.
HacnencrBennass mM3MeH4YMBOCTBb. BHIbI HAcleACTBEHHOH H3MEHUYMBOCTH. KOMOMHATHBHAS W3MEHYHUBOCTh, €€ HUCTOYHUKH.
Myrauuu, Buabl mMyTtauuii. MyTareHbl, UX BJIUsSHHE Ha opraiu3Mmbl. MyTauuu Kak NnpuUYvHa OHKOJIOTMYECKHX 3a00JIeBaHui.

BHeHﬂepHaH HacCJI¢/ICTBEHHOCTh U U3MEHYHUBOCTh. JNHI€HeTHKA.



JlomecTukauus u cenexius. LIeHTpbl 0/l0MalllHWBaHUs )KHBOTHBIX U LEHTPbI MPOUCXOKICHUSA KYyJIBTYPHbIX pacTeHuil. MeTo/1bl
CeleKIMU, MX reHeTHueckue OcHOBbl. MckyccTBeHHbIH 0oTOOp. YcKopeHue M [OBbILLIEHHE TOYHOCTH orbopa ¢ MOMOILBIO
COBPEMEHHBIX METOJIOB N'€HETHKH W OMOTEXHOIOrHH. [ eTepo3nc 1 ero UCnojib30BaHHe B CJICKIINH. PacuimpeHue reHeTUHeCKoro
pa3HooOpa3usi CeJleKLMOHHOro Mmarepuana: TOJUIIOUAUs, OTlaleHHAas ruOpUan3aIMs, SKCIIEPUMEHTAIbHBIH MyTareHes,
KJIETOYHAs HHKEHepHs, XpOMOCOMHasi MHKEHEpHsl, TeHHas MHKeHepus. bruobe3zonacHocTs.

Teopus 3BoOLHH

PasBuTie sBomOLMOHHBIX Maeil. Hayunbie B3rmsast K. Jlunnes u X.b. Jlamapka. JpomouuonHas Tteopus Y. [lapsuHa.
CBUIETENBCTBA 3BOJIOLHMHM JKMBOM MPUPOJIbI: MAaJCOHTOJIOTHYECKHEe, CPaBHUTEIbLHO-aHATOMUYECKHE, IMOpUONOruiyeckue,
Guoreorpaduueckue, MoOJEKyJIpHO-reHeTHYeckue. PasBuThe MpeACTaBlIeHUH O BHUIE. Bun, ero xpurtepuu. llomynsiius kax
dopMa CylecTBOBaHUS BUJIA U KaK >JIeMEHTapHasi ¢IMHULA SBOJIIOLHH, CuHTeTHYeCKas TEOpHs IBOMIOLMH. MUKpOIBOIIOLUS 1
MaKpO3BOJIIOLMS. JIBMXKYILIME CHJIbI 3BOJIIOLMH, MX BIMAHHE Ha renodona nonyssuuu. Jlpekd reHoB U ciyuaiHbie
HeHanpap/eHHble W3MeHeHus reHodoH1a nonynauru. Y paBHeHue Xapau—BaitnOepra. MonekyJISIpHO-TeHETHUECKHE MEXaHU3Mbl
5BONIOIUH. DPOPMBI ECTECTBEHHOTO 0TOOpPA: JBWKYIIAd, CTAOUIU3NpYIOLIas, 3Py NTUBHASL. Jkonoruyeckoe u reorpaduyeckoe
Buj000pasoBanye. HanpasieHus ¥ myTd 5Boound. DOpMbl BOJIOUMM: JWBEPreHIMs, KOHBEPICHLMA, MApaJlICIH3M.
Mexauusmbl aganranuii. Kossontouus. Posib 3BOIFOLHOHHOM TeOpHH B (POPMHUPOBAHUH eCTeCTBEHHO-HAYYHOW KapTHHbI MUPA.

MHorooGpasue OpraHu3MOB W MPHUCHOCOGICHHOCTh OPraHW3MOB K Cpejle OOMTAaHMsA KaK pe3yJbTaT SBONOLHH. [ IpuHLIMIIBL
knaccuukanun, cucremardka. OCHOBHbIE CHUCTEMATHYECKHE TIpYMIbl OpraHM4ecKoro Mupa. CoBpeMeHHbIE TMOJX0/bl K
Knaccu(UKaluy OpraHu3MoB.

PaszBurHe KH3HU HA Jemiie

MeTo 1l JaTUPOBKH COOBITHIH MPOILLIOr0, FeOXPOHOJIOrHYECKas WKaia. ['HnoTe3bl NPOMCXOKACHHMS KU3HH Ha 3emne. OCHOBHbIE
yTanel IBomounn ouochepbl 3emin. KitoueBbie cOObITHS B JBOJIOUMH PACTEHUH W KMBOTHBIX. BbiMupaHue BUJIOB U €ro

IMPpHYHHBI.



COBpeMCHHbIe [IPpEACTaBICHHA O MPOUCXOKIACHUHU 4YeJIOBCKA. CucrteMaTuyeckoe MOJIOKEHHUE 4YeloBeKa. aBOJ]K)U,HH HEJ10BEKA.

(DaKTO]JbI IBOJIIOLUHK YyenoBeka. Pachl YEJI0OBEKA, UX NMPOUCXOKJIEHHUE U €JUHCTBO.

Opranusmsl v okpykawwmas cpeaa

DKkonoruyeckue (GakTopbl ¥ 3aKOHOMEPHOCTH UX BIIUSIHHUS HA OpraHu3Mbl (IPUHLIKTI TOJEPAHTHOCTH, TUMUTUPYIOLIHE (aKTOPbI).
[Ipucnocobnenuss opraHusMoB K AEHCTBHIO  IKOJOTMYECKHX daxkropoB. buonoruveckue putmbel.  BzaumoneiicTsue

OKOJIOTHYECKHX (PAKTOPOB. DKOJIOrHUecKas HUILIA.

buoreouenos. Dkocucrema. KommoneHTsl skocuctembl. Tpopuueckne ypoBuu. Tumbl muiuesix ueneif. ITHieBas cers.
KpyroBopor BelliecTB 1 MOTOK 3HEPrUM B SKOCHCTEME. BHOTHYeCKHEe B3aHMOOTHOLICHHS opraHu3sMoB B 3kocHucTeme. CBolicTBa
skocucTeM. [IpoayKTHBHOCTL M GMOMacca PKOCHCTEM pPa3HbIX THIIOB. Cykueccus. Camoperynsuus sxkocucrem. [locnencTBus
BJIMAHHUA JICATCIBHOCTH 4YeJloBeKa Ha skocHcTeMbl. HeobxoauMocTh coxpanenus GHopasHOOOpa3usi SKOCUCTEMbI. ATrpOLEHO3bI,

HUX 0COOEHHOCTH.

Yuenne B.W. Beprasckoro o 6uocepe, Hoocdepa. 3aKOHOMEPHOCTH CyILECTBOBAHHUS ouocdepsr. Komnonents 6uocdepsl n ux
poitb. Kpyrosoporsi Belects B 61ocdepe. Brorennas murpaius aromoB. OCHOBHbIE GHOMBI 3eMJIH.

Ponk uenoseka B Ouocdepe. AHTpororeHHoe BosjeiicTBue Ha Guochepy. [IpyposHble pecypchl M panuoHaNbHOE
pupozonoibzoBanue. 3arpssHenue Ouocepsl. CoxpaHeHHe MHOroo6pasust BUAOB Kak OCHOBa YCTOMYHBOCTH ouocdepsl.

BoccraHosutenbHas sxonorust. [Tpo6iiembl ycTORYMBOTO pa3BUTHS.
[lepcriekTrBbl pasBuTHS GHOTOrHYECKUX HAYK, aKTyaslbHbIe MPOGIeMbl GHOIOMHH.
IIpamepHbIii nepeyenn 1a60PATOPHBIX H NPAKTHYECKHX PaboT (Ha BbIOOp yuHTeJIs1):

— MHcnonb3oBanue pa3snuyHbIX METOJOB MPH H3YUEHUH OHOIOrHYECKUX 0OBEKTOB.



TexHHKa MUKPOCKOITMPOBAHUS.

M3yueHue KJIETOK PaCTEHUH M IKUBOTHBIX 11071 MUKPOCKOMOM Ha FOTOBLIX MUKpOMNpenapaTax U uxX ornucaHue.
[TpuroToBnenue, paccMaTpuBaHue M ONMHUCAHHE MHKPOIPENapaToB KIETOK PACTeHH.

CpaBHeHHe CTPOEHHMS KIIETOK PaCTeHMH, KUBOTHBIX, FPUOOB U OaKTEpHH.

N3yuenne ABUKEHUS LIUTOIIA3MbI.

M3yueHue naa3mMonnsa 1 AeriasmMosin3a B KiIeTKaxX KOXKHMLbI JiyKa.

M3yuenue GpepMEeHTATUBHOTO PACLIEIIIEHHUS [1€POKCH/IA BOJOPOJA B PACTUTEIIbHBIX U )KUBOTHBIX KIIETKAX.
O6HapykeHue OeJIKOB, YIIIEBO/IOB, JTUIN/IOB C IIOMOIIBIO KaUECTBEHHBIX PEAKILHH.

Beiaenenne JIHK.

M3yueHue KaTaluTHYECKON aKTHBHOCTH (pepPMEHTOB (Ha MpyMepe aMuilashl UK KaTajasbl).

HabGntoneHre MUTO3a B KJIeTKaX KOHYHUKA KOpEeIlKa JIyKa Ha TOTOBbIX MHKpOIIpenaparax.

M3ydeHure XpOMOCOM Ha rOTOBBIX MUKpOIIpenapaTax.

M3yuenue ctaauil Melio3a Ha rOTOBBIX MUKpOMpenapaTax.

M3yuenue CTpOeHHs MOJIOBBIX KJIETOK Ha FOTOBLIX MUKpOITIpenaparax.

Pewienue sJ1eMEHTapHBIX 3a/1a4 10 MOJIeKyJIIpHON O61osIoruy.

BhisiBIeHHE IPU3HAKOB CXOJICTBA 3apObIILICH YeloBeKa U APyrUX MO3BOHOYHBIX JKMBOTHBIX KaK J10Ka3aTe/IbCTBO UX POJCTBA.
CocraBiieHye JIeMeHTapPHbIX CXeM CKpeLMBaHUS.

Penrenne reHeTHYECKUX 3a/1a4.

M3yueHne pe3ynbTaToB MOHOTHOPHAHOTO U AUTMOPUIHOIO CKPELIMBAHUS Y 1PO30(HUIIbI.

CocraBieHre U aHaIU3 POJOCIOBHbIX YEJI0OBEKA.

M3yyeHue W3MEHUMBOCTH, NOCTPOCHHE BApUALIMOHHOIO Psijla U BAPUALIMOHHON KPUBOH.

Onucanue peHoruna.

CpaBHeHue BUAOB 110 MOP(POJIIOrHYECKOMY KPUTEPHIO.

Onucanye NMPUCOCOONIEHHOCTH OPraHu3M:: i1 €€ OTHOCUTEJIBHOIO Xapakrepa.



— BeisBiienne npucnoco6iaerHuii Opranu3MoB K BIHSHHIO pa3iIMYHbIX KOJOrHYECKUX (PaKTopoB.
— CpaBHeHHEe aHATOMHYECKOTO CTPOCHHS pacTeHUi pasHbIX MECT OOUTAHUA.

— Merozbl usmepenns GpakTopos cpebl 06UTAHMS.

— M3sydenue sxosiornyeckux ajanTaimii yeaoBeka.

— CocraBiieHHe MULLIEBBIX HETe.

— MH3yuenue u onucanue 3K0cucTeM CBOEH MECTHOCTH.

— MogaenupoBaHue cTpyKkTyp MPOLIECCOB, MPOUCXOASIIMX B IKOCUCTEMAX.

— OueHka aHTPONOreHHBIX U3MEHEHUH B npupoje.

Popmbl 00yUeHHN:
® KIacCHO-ypouHas pabora (M3yueHHe HOBOTO, MPAKTHKYM, KOHTPOJb, JOTOIHMTENbHas paGora, YPOKH-3aueThl,

YPOKH-3aLLUTBI TBOPUYECKUX 3aJaHU).

® WHJMBMJyalbHas ¥ MHAMBUIYAIW3UPOBaHHas paboTa.

® rpynnosas pabora.

® uccliefloBaTenbCckas pabora.

® CaMOCTOsATebHAs paboTa y4alluxcs Mo W3yYeHWIO HOBOIO Marepuana, oTpaboTKe yueGHBIX HABBIKOB M HABBIKOB
MPAaKTHYECKOr0 MPHMEHEHUS NPUOOPETEHHbIX 3HAHMMH; BBHINONHEHHE HHIMBUAYAJbHBIX 3aJaHMHl TBOPYECKOTO

XapakTepa.

Tpaanunonnbie MeToaAbl 00y4eHHS
® CJIOBECHbIE METO/IbI: pacckas, 00bscHeHHe, Oecesa, paboTta ¢ yueGHUKOM;
®  Harjs/Hble METO/Ibl: HabMmo/IeHHe, paboTa ¢ HArJISAHBIMU TOCOOUAMH, TTPE3CHTALUIMH.
®  [PaKTUYECKUE METO/Ibl: YCTHBIE U MMCbMEHHBIC 3aJaHus, TaOIMLbl, OTIBITHI.

Tunsl ypokos:



®  YPOKH M3y4YeHHs HOBOIO MatepHasa
e KOMOWHUPOBAHHBIE YPOKH
® YPOKH COBEpPLICHCTBOBAHMS 3HaHHH, (HJopMUpOBaHHs YMEHUI U HABLIKOB
® ypokH 0000LICHHUS U CHCTEMATH3AlIMK
® YPOKH KOHTPOJISi U KOPPEKLIMHK 3HAaHUH
Buabl ypokos:
®  YpOK-JEKIH
e ypok-npakTHyeckas v naboparopHas padora
®  YPOKH-/IEJIOBbIE UI'DBI
®  YPOKH-CEMHHApBbI
®  YPOKH B3aMMOOOYYEHUs y4alluXcs
®  YpOKHU-KOH(epeHIUH
DopMbl KOHTPOJIS

® WHIMBUAYAJIbHBIN U (POHTANIBHBIN OIPOC;,
® TECTUPOBAHME,
® 3ayérT;

e ripakTHyeckas pabota

Buabl 1eTe/IbHOCTH Y4YAaLIHXCH HA YpoKe
« pabora ¢ yueOHUKOM;
« paboTa C I0TIOJHUTEILHOMN IUTEPATYPOH;
e KOHCIIEKTHPOBAHHME,
e OIBITHI C AJIEMEHTAMU MCCJIe/IOBaHuS,
e COCTaBJICHME 3a/1a4,



e camMocTofTe/bHa padoTa;

» padorta ¢ pa3aTouYHbIM MaTEPHAJIOM;
e COCTaBJIEHHE CXEeM W TaOJIHLL;

e Y4YacTHe B JUCKYCCHH;

e [MOCTPOEHUE I'MITOTE3bI.

Pacnpenesienune Tem no kJiaaccam

Knacc | Temsl [IpumepHOe KOTMYeCTBO YacoB

10 Benenue 1
MHoroo6pasue xuBoro mupa. OCHOBHbIE CBOHCTBA KHBOI MaTepHH 5
Bo3HukHOBeHUE KU3HM Ha 3emiie 7
XuMuueckas OpraHu3alus KJaeTKu 17
Peanusauus nacnencrsenHoii undopmanuu. Merabosusm 8
CTpoenne 1 QyHKLMH KIETOK 16
Pa3mnoxeHue oprannzMos 7
WuauBuayanbHOe pa3BUTHE OPraHU3MOB 19
3aKOHOMEPHOCTH M3MEHYUBOCTH 6
OcHOBHbIE TOHATHS FeHETUKH 2
3aKOHOMEPHOCTH HacJIeA0BaHKs IPU3HAKOB 12
OcHOBBI ceieKLUH 5

11 3aKOHOMEPHOCTH Pa3BUTHS JKMBOH NPUPO/IbI. DBOJIOLIHOHHOE y4YeHHe. 26
MakposBoJTIOLI M. Buonornueckne  nocjieacTBUS npuodbpetreHuit | 23

MPUCTIOCOOJICHUH




Pa3BuTIE KU3HH HA 3emie L -
[ IpoucxoxaeHue yenoBeka o 10 ) i
buocgepa, e€ crpykrypa u cby'-f{'}cunﬁm o - 5
| JKusHb B coobiecTBax. OCHOBBI KOJIOTHH 11
hlgiflihdé(bepa u dyenoBek. Hoocdepa 9
buoHuka 6
‘PesepBHoe BpeMms 4
[eHncoBa 'oamcaro
undpoBomn
CBeTnaHa  noamucoio:
[eHncosa CBeTnaHa
Anekca HOP AnekcanaposHa
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