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NMOSACHUTEJIBHAS 3AITUCKA

Pabouas nmporpamma 1o 6uosoruu 10 - 11xnacc no nmuann YMK «buonorus-Coepsi» (10
-11 kmaccel) cocraBiieHa HA OCHOBE HOPMATUBHBIX TOKYMEHTOB:

. 3akoH PD «O6 obpazoBanum» Ne 122-D3 B penakuuu ot 22 aBrycra 2004 r.

. ®denepanbHbIi KOMIIOHEHT TOCYAApCTBEHHOTO CTaHIapTa oOmiero oOpa3oBaHUS.
(ITpukaz MO ot 5 mapta 2004 r. Ne 1089);

o IMucemo Muno6pazoBanust PO ot 20.02.2004 r. Ne 03-51-10/14-03 «O BBeacHun
(benepaabHOTO KOMITIOHEHTa TOCYIAPCTBEHHBIX O0O0pa30BaTENbHBIX CTAaHAAPTOB HAYaIbHOTO
00111eT0, OCHOBHOTO OOIIETr0 U CPEeIHEro (IOJTHOTO) 00IIEeTr0 00pa3oBaHUs;

. [Ipukaz MunoOpazoBanust P® ot 09.03.2004 r. No 1312 «O6 yTrBEepkacHUU
¢denepanbHOro  0a3MCHOrO y4eOHOTO TIJIJaHA W TNPUMEPHBIX Y4EOHBIX IJIAHOB IS
o011eo0pa3oBaTenbHbIX yupexaeHuit PO, peanusyromux nporpaMmsl oOIIero 00pa3oBaHus»

. [Tucemo Munob6puayku P ot 07.07.2005 r. «O mpuMepHBIX TporpamMmax To
y4eOHBIM npeaMeTaM (eaepaibHOro 6a3ucHOro yu4eOHOTO TUTaHay

. [Ipuka3 «O6 yrBepxaeHnH (eaepatbHOro NepeyHsl y4eOHUKOB, PEKOMEHTyeMbIX
K HCIHOJB30BAaHUIO TMpPU  pealn3alMd  HUMEIOIIMX T[OCYAapCTBEHHYIO  aKKpPEAUTALIUIO
00pa3oBaTeNbHBIX MPOTrpaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oO0mero
ob6pazoBanusm». (I[Ipuka3z MO ot 31.03.2014 1. Ne253);

. [Tucemo Muno6prayku P® ot 01.04.2005 Ne 03-417 «O mepeuHe y4eOHOTO M
KOMIBIOTEPHOTO 000pYyI0BaHUS I OCHAIEHUS 00pa30BaTeIbHBIX yUpexaeHui» (//BecTHuk
obpazoBanus, 2005, Ne 11umm caidr http:/ www. vestnik. edu. ru).

. ABtopckas mporpamma: IIporpamma xkypca Owmomormm 10 - 11 xmaccoB
obmeooOpazoBatenbHbIX yupexaeHui (JI.H. Cyxopykosa, B.C. Kyumenko, T.B.MBanoBa)
. Metonuyeckoe nuceMo «O mpemnojaBaHuu ydyeOHOro mpenmera «buosorus» B

YCIIOBUAX BBEJCHHS (elepaibHOr0 KOMIIOHEHTa TOCYJapCTBEHHOIO CTaHJapTa OOMIero
0o0paszoBaHUs;

. [IpumepHas porpamma cpenHero (IoJIHOTO) o01ero oOpa3oBaHus M0 OMOJOTUH
(6a3oBbIit ypoBeHb). YueOHuk JI.H. Cyxopykosa, B.C.Kyumenko, T.B.lBanoBa. buosiorus 10-11
kiaccel Mocksa «IIpocsenienue» 2014 r

[Iporpamma pa3paboTaHa Ha OCHOBE KOHIIEHTPUUECKOTO MOIX0Aa K CTPYKTYPHUPOBAHUIO
yuyeOHOro marepuana. B OCHOBy mporpamMmbl MOJOXKEH MPUHLHUI Pa3BUBAOLIETO OOyYCHHS.
Nzyuenue kypca «buonorus» B 10 -11 xmacce Ha 6a30BOM ypOBHE OCHOBBIBAETCSl HA 3HAHMSIX,
MOJIyUEHHBIX YydYalllUMHUCA B OCHOBHOHM IKoje. B mporpamme pacmpeneneHue maTepuaia
CTPYKTYPUPOBAHO 0 YPOBHSM OpPTaHU3AINH )KHUBOU IPUPOJIBI U HAIMpPaBJICHO Ha (JOPMUPOBAHUE
MPEJICTaBICHU 00 OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOW MPHPOJBI, €e MHOrooOpasuu u
HBOJIIOILIUM, 4YeJOBEKe Kak OuocolMalbHOM cymiecTBe. [IpuHIMIBI 0TOOpa OCHOBHOTO H
JIOTIOJTHUTENBHOTO COJIEpXKAHUSA CBSI3aHbl C NPEEMCTBEHHOCTBIO IieJeil oOpa3oBaHMsA Ha
Pa3IUYHBIX CTYNEHSX U YPOBHSAX OOYYEHHS, JIOTHKON BHYTPUIIPEIMETHBIX CBSI3EH, a TaKXKe C
BO3PACTHBIMU OCOOCHHOCTSIMU Pa3BUTHSI YUAITHXCS.

buonoruss kak yueOHBI TMpeAMET SBISETCS HEOTHEMJIEMOH COCTaBHOM YacThIO
€CTeCTBEHHOHAYYHOTO OOpa30BaHUsI Ha BCEX CTYNEHSAX oOpazoBaHus. MojaepHu3anus
o0pa3oBaHus IpelyCMaTPUBACT MOBBIIICHHE OHOJOIMYECKOW TPaMOTHOCTH MOJPACTAOLIETO
nmokoJieHus. HezaBUCHMO OT TOTO, Kakylo CIEIUAIbHOCTh BhIOEPYT B OyIyIEM BBITYCKHUKHU
IITKOJIbI, UX JKU3HB OyJIeT Hepa3phIBHO CBsA3aHA C OMOJIOTHE.



Hean:

. OCBOCHHME 3HAHUI O OWOJIOTHYECKUX CUCTeMax (OpraHu3M, BUJ, DKOCHUCTEMA);
HMCTOPHUH PA3BUTUSI COBPEMEHHBIX MPEACTABUTENCH O KMUBOM MPUPOE; BBIAAIOIIUXCS OTKPBHITUSIX
B OHOJIOTMYECKOW HayKe; pOJIM OHOJIOTUYECKOM Hayku B (HOPMUPOBAHMHM COBPEMEHHOU
€CTECTBEHHOHAYYHOW KapTUHBI MUPA; METOJIaX HAYYHOTO TIO3HAHUS,

. OBJIaJICHUE YMEHUSIMU OOOCHOBBIBaTb MECTO U POJb OMOJIOTMYECKUX 3HAHUU B
MPAKTUYECKOW JIEATENIbHOCTH JIIOJCH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHM; TIPOBOJIUTH
HAOMIOIEHUST 32 HKOHOMHYECKOW C IeNbI0 MX ONMCAHUS W BBIABJICHUS ECTECTBCHHBIX W
AQHTPOTIOTEHHBIX H3MEPEHUI; HAXOAUTh U aHATU3UPOBATH MHPOPMAIIHIO O KUBBIX 00BEKTAX.

. pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, HMHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEHl B MPOLECC H3YYEHHs BBIJAIOLIUXCA JOCTHKEHHH OHOJOTHH, BOUIENIIMX B
00111€YeIOBEUECKYI0 KYJIBTYPY; CIOKHBIX W NMPOTHBOPEUMBHIX MyTEH Pa3BUTHUSI COBPEMEHHBIX
Hay4HBIX B3IJISIOB, WJICH, TEOPH, KOHILEMIWNA, PAa3JIHYHbIX THUNOTEe3 (0 CYIIHOCTH U
MIPOUCXOKACHUH KU3HU, YeJIOBEKA) B X0J1€ paOOTHI C pa3IMUYHBIMU UCTOUYHUKAMU UH(GOPMAITUH;

. BOCIIUTAaHHE YOEKJIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS IKWUBOW TPHUPO/IBI,
HEOOXOUMOCTH OEpEeKHOTO OTHONICHUS K TMPHPOTHON cpene, COOCTBEHHOMY 3/I0POBBIO;
YBa)KEHHsI K MHEHHIO OIIIOHEHTAa MTPU 00CYKIEHUH OMOJIOTHYECKUX MPOOIIeM;

. WCTIOJIb30BaHNE MPUOOPETEHHBIX 3HAHUM M YMEHUM B TTOBCETHEBHOMW XWU3HH IS
OIICHKH IOCJIEJICTBUI CBOEH NEATEIbHOCTH M0 OTHOUICHHIO K OKpYXarolle cpelne, 340pOBBIO
JIPYTUX JIOACH U COOCTBEHHOMY 370pOBBIO; OOOCHOBAHUS M COOJIIOJCHUSI MEp TPODUIAKTHKA
3a00JIeBaHUM, PAaBUJI IOBEJICHUS B IPUPOJIE.

3anayu, pemaembie B npoiuecce 00yuyeHust OMOJIOTMH B LIKOJIE:

. (¢hopMHpOBaHHE E€CTECTBEHHOHAYYHOIO MMPOBO33PEHMS, OCHOBAaHHOTO Ha
IMOHMMAHHUH B3aWMOCBSI3U 3JIEMEHTOB >KMBOM M HEKHWBOW INMPUPOJIbI, OCO3HAHUH YEJIOBEKAa KaK
YaCTH IPUPOBI, TPOIYKTA IBOJIOLUH KUBOM MPUPOJIBL;

. (hopMHpOBaHHE SKOJOTUYECKOTO MBIIUICHUS U HABBIKOB 3/I0pOBOr0 00pa3a Ku3HU
Ha OCHOBE YMEJIOT0 BJIAJICHHSI CIOCO0aMU CaMOOPIraHU3aIH KUZHEICATEIbHOCTH;

. MpHOOpeTeHNEe OIbITa Pa3HOOOpPa3HON MPAKTUYECKOW JESITEeNbHOCTH, OIbITa
MMO3HAHMS U CAMOIIO3HAHUS B IPOLIECCE N3YUEHUS OKPYXKAIOILIEr0 MUPA;

. BOCIIUTAaHUE TPAXKJAHCKOM OTBETCTBEHHOCTH MW IIPABOBOIO CaMOCO3HAHMS,
CaMOCTOSITEJIBHOCTY W MHULMATUBHOCTU YYallUXCSd Yepe3 BKIYEHUE HX B IO3UTUBHYIO
CO3UJIATEBHYIO 3KOJOTMYECKYIO I€ATEIbHOCTD;

. CO37JaHHE YCIOBUHM Jii BO3MOXKHOCTH OCO3HAHHOIO BbIOOpa HMHIUBUAYAIbHOU
00pa3oBaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIICH MOCHenyomeMy MnpohecCHOHATILHOMY
CaMOOIPENICICHUI0, B  COOTBETCTBUM C  HWHIUBUAYAJIbHBIMH  HHTEpecamMu  peOeHka
U TOTPeOHOCTSIMH peruoHa.

OBIIAA XAPAKTEPUCTHUKA KYPCA
buonorus kak yueOGHas DUCHUIUIMHA NMpeAMETHON ob6nacTu «EcTecTBeHHOHAyuYHBIE
MpeIMEeThD» 00eCIIeUnBaET:

. (opMupoBaHHE CHUCTEMbl OMOJIOTMYECKMX 3HAHUI KaK KOMIIOHEHTa LEJIOCTHOM
Hay4YHOH KapTUHBI MUpa;
. OBJIAJIECHUE HAYYHBIM MOJAXOAOM K PEIIECHUIO PAa3IMUHBIX 3aJad; « OBJIAJCHUE

YMEHUSIMH (OPMYITHPOBATH TUIIOTE3bI, KOHCTPYUPOBATH, IPOBOJUTH IKCIIEPUMEHTHI, OLIEHUBAThH
MOJIy4Ye€HHBIEC PE3YIbTATHI,

. OBJIaJICHUE YMEHHUEM COTIOCTABIIATH YKCTIEPUMEHTAIIbHBIE U TEOPETUUECKHIE 3HAHUS
C OOBEKTUBHBIMU PEATUSIMU KU3HU;

. BOCITUTaHHE OTBETCTBEHHOTO M OEPEKHOTO OTHOIIEHUS K OKpYXKalomiel cpene,
OCO3HAHME 3HAYUMOCTHU KOHIICTIIINH YCTOMYUBOTO PA3BUTHUS;

. dbopmupoBanre ymeHud OezomacHOro W APGEKTUBHOTO  HCIIOIH30BAHHS
nabopatopHoro oOOpyIOBaHUsS, MPOBEACHUS TOYHBIX HM3MEPEHHH U aJeKBAaTHOW OIEHKU



MOJIYYEHHBIX PE3yJIbTaTOB, MPEICTABICHHS HAY9HO 000CHOBAHHBIX APTYMEHTOB CBOUX JICHCTBUI
MyTéM MPUMEHEHHSI MEXKITPEIMETHOTO aHaIn3a y4eOHbIX 3a/a4.
Ilenu o6uonozuueckoco o00pazoéanusa B OCHOBHOM IKoie (GOPMYTUPYIOTCS Ha
HECKOJIbKUX YPOBHSX:
e TIIO0AIEHOM,
° MCTAIIPEAMCTHOM,
. JIMYHOCTHOM
[ MMpEaAMCTHOM,
e Ha ypOoBHE TpeOOBaHWI K pe3ylbTaraM OCBOCHHS COJICPKAHHS IPEAMETHBIX
IPOTPaAMM.

I'moGanbHBIE 1€ OMOJIOTHYECKOTO 0Opa30BaHMS SIBISIOTCS OOIIMMHU IS OCHOBHOW M
CTapIHeI\/JI IOKOJIBI U OHNPCACTAIOTCA COLUAJIbHBIMHA TpC6OBaHI/I$IMI/I, B TOM YHCJIE U3MCHCHUEM
COLIMANIBHOM CHUTYyallUW pa3BUTHSI — pPOCTOM HH(GOPMALMOHHBIX MEPErpy30K, H3MEHEHUEM
XapakTepa M CIOCOOOB OOIIEHUS U COIHUAIBHBIX B3aMMOJEUCTBUN (00BEMBI M CIIOCOOBI
MOJIy4yeHus: UHPOpMalMK TOPOKAAIOT PsAJl OCOOEHHOCTEN Pa3BUTHS COBPEMEHHBIX MOIPOCTKOB).
HauOoiee MPOAYKTHUBHBIMH, C TOYKH 3PCHHA PCIICHHUA 3ada4 Pa3sBUTHUA MOAPOCTKA, SABJIAIOTCHA
COIIMOMOpaTbHAsT W HWHTCIUICKTyaldbHas B3pOCIOCTh. [loMUMO 3TOrO, TIJIOOATBHBIC —IICIH
bopMyITUpyIOTCS ¢ Yy4ETOM PacCMOTPEHHS OHOJIOTHYECKOro 0Opa3oBaHHS Kak KOMIIOHEHTA
CUCTEMBI O0Opa3oBaHMsI B II€JIOM, MOATOMY OHH SIBIISFOTCS HamOoJiee OOIMMMH W COIMAIBHO
3HAYUMBIMU.

C y‘IéTOM BBIIIICHA3BAHHBIX ITIOAXOI0B J100aJIbHBIMHU neisiMn OHMOJIOTMYECKOTO
00pazoBaHUs SBISIOTCS:
conuaau3anus oo0ydaeMblX — BXOXICHHE B MHUDP KyJIbTYphl M COLMAJIbHBIX OTHOILIEHUH,
ofecrieunBaroiasi BKIIOUEHUE YUAIUXCsl B TY WJIM MHYIO IPYIIITY WK OOUTHOCTh — HOCHUTENS €€
HOPM, LIEHHOCTEW, OpHEHTAIMi, OCBaMBaeMbIX B TMpollecce 3HAKOMCTBA C MHPOM
KUBOW TPUPOJIBI;
npuodieHne K MO3HABaTEeNIbHOM KYJIbTYpe KaK CUCTEME MTO3HABATENIbHBIX (HayYHBIX) IEHHOCTEH,
HAaKOTUICHHBIX O0IIECTBOM B chepe OMOTOTHIECKON HAYKH.

[Tomumo 3Toro, 6GuoIOrNUYeckoe 00pa3oBaHue MPU3BAHO 0OECIICUHUTD:

OPHEHTAIUIO B CUCTEME MOPAJIBHBIX HOPM U LIEHHOCTEW: MpU3HAHHE HAUBBICHICH HEHHOCTHIO
KHU3Hb U 3JJ0POBbE UeI0BEKa; (HOPMHUPOBAHUE LIEHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJIE;
pa3BHUTHe [T03HABATEIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJyYeHHE 3HAHUHN O KUBOU MPUPO/IE;
M03HABATEIbHBIX KaYECTB JIMYHOCTHU, CBSA3AHHBIX C OBJIAJICHUEM METOJIAMU M3y4YEHHS MPUPO/IBL,
(dhopMHUpPOBaHHEM WHTEIUIEKTYaIbHBIX U MPAKTUYECKUX YMEHHUIA;

OBJIajIeHHe KIIFOUEBBIMU  KOMIIETEHTHOCTSIMU:  yueOHO-TI03HABATEIbHOM, HH()OPMALIMOHHOM,
[IEHHOCTHO-CMBICJIOBOM, KOMMYHUKATUBHO;

¢opmupoBanue y 0O0y4arommxcsi MO3HABATEIbHOM KYJIbTYPhl, OCBaMBacMOW B IIpoliecce
M03HABATEIHHON NIEATEIHHOCTH, U ICTETUYECKON KYJIbTYphl KaK CIOCOOHOCTH 3MOIIMOHAIBHO-
[IEHHOCTHOTO OTHOIIEHUSI K 00BEKTaM >KMBOU IPUPO/IBI.

Bo BBeaeHum B paszjene paccMaTpUBAEeTCsl METOJOJOTHS OHOJOTHYECKOrO IO3HAHUS,
MpeIMeT UCCIIeIOBaHUs OMOJIOTHYECKOM HAyKH, €€ KpaTKasi HCTOPHsI, CBA3b C KylbTypoi. JlaeTcs
[[EHHOCTHAsl YCTAHOBKA O BAXHOCTU M3Y4YEHMsI 3aKOHOB M TEOPHM OMOJOTHH AJs NaidbHeHIei
npodeccuoHaNbHOM IS TENBHOCTH.

Metoonoruueckoe BBEJIEHHE CIOCOOCTBYET TIIyOOKOMY TMOHHMaHHUIO HM3y4aeMOTo
TeopeTudeckoro matepuana. [Ipu HW3IOKEHUH HUCTOPUM HAYKH pPacCMaTPUBAETCS pPa3BUTHE
ABOJIIOIIMOHHBIX TIpecTaBieHuid, Teopust Y. JlapBruHa, 4TO MO3BOJISIET MPOBECTU SBOTIOIHOHHYIO
UJEI0 Yepe3 BCe CoepiKaHue Kypca, 00eCeUnuTh ero HEeIOCTHOCTb.

Pa3nen «buosornyeckne cucTeMbl: KIeTKa, OPraHu3M» MPU3BaH 3aJI0KUTh QyHIAMEHT
JUIS TIOCJIEYIOMIETO W3YYEHUs TEOPETHUYECKHUX IMOJOKEHUN TeHETHKH, SKOJOTHH, SBOJIIOIHU.
Oco0OeHHOCTAMH COIep KaHUS ITOTO pas3zenia SIBISIOTCS:

— oOparieHne K UCTOPHH Pa3BUTHS KIETOYHOW TEOPHUH, €€ COLUOKYIbTYPHBIM HCTOKaM,
OCHOBHBIM OTKPBITUSIM B 007aCTH OHOJIOTUH;



— (hopMyITHUpOBaHKE TOJIOKEHUH COBPEMEHHOH KJIIETOYHOU TEOPHUH C MO3HUIIUN CHCTEMHOTO
IIOAX0/1a C LIEJIBI0 CUCTEMATHU3AIMH U3Yy4aeMOI0 AMIIMPUYECKOT0 MaTepHaa;

— o00o0menue 3HaHuil 00 OpraHu3Me, MOJTy4YE€HHBIX B OCHOBHOM HIKOJIE; 0COOEHHOCTSIX
MIOJIOBOTO U OECIIONIOTO Pa3MHOKEHHSI, YePEAOBAHNH TIOKOJICHHH B )KM3HEHHBIX IIUKIIAX PACTCHUN;

— KpaTKoe U3y4eHHe Npo1eccoB (POTOCHHTE3a, XEMOCHUHTE3A, AbIXaHUs, OpPOKEHUS;

— oOyueHwe TMpaBWJIaM T[OBEJICHHUS B TIEPUOJ PACHPOCTPAHECHUS SHUAEMHUHA TIPH
paccMOTpeHUH 0COOEHHOCTEN CTPOEHMSI, pA3MHOKEHUS IPOKAPUOT U BUPYCOB.

Crpykrypa u cojaepkaHue cieayromero pasjena «OCHOBHbIe 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH W M3MEHYMBOCTHM) CYILIECTBEHHO OOHOBJIEHBl U HaIpaBJ€Hbl Ha
MIPOCIEKUBAHUE [TPEEMCTBEHHOCTH B PA3BUTHUHM OCHOBHBIX MJIEH, OHATUN U TEOPHUIl M'€HETHKU.
Ona nposiBisieTcsl B pa3BUTUU MOHSITHUSI «T€H», KOTOPOE IOCIENOBATEIbHO 00Oramaercs mnpu
nepexosie oT ydenust . Menzaens Kk XpOMOCOMHOM TE€OpUU HACIEACTBEHHOCTH M OT Hee — K
MOJIEKYJIIDHOM TeopuH TreHa. B cBI3M ¢  1npoekTtoM «l'€HOM 4elloBeKa», MIMPOKO
TPaHCIMPOBAHHBIM B COBPEMEHHYIO KYJIbTYPY, IPOJUKTOBAHO YCUJIEHUE BHUMAHHUS K BOIIpOCaM
MOJIEKYISIpHOM reHeTHKU. OCcOOEHHOCThIO TEHETUYECKOTO pa3jiena SBIISIETCS PACCMOTPEHUE:!

— 3aKOHOMEPHOCTEN MOHOTHOPHUIHOTO U AUTHOPUIHOTO CKPEIIUBAHUS, TPOMEKYTOUHOTO
XapakTepa HacJe/I0BaHus;

— 3aKOHA TOMOJIOTUYECKHUX PSJIOB B HACIEACTBEHHON N3MEHUNBOCTH, UMEIOIIETO OOJIBIIOE
MPaKTUYECKOE 3HAYEHHE U CBS3BIBAIOIIETO T€HETUKY C CEIEeKIUE 1 Teopuen IBOJIIOLINN;

I'enernueckuit pazzaen 3aBepiaeTr Kypc ouonoruu 10 kimacca.

Pasgen 11 knacca «Cpensbt xku3Hu. HagopranmsmeHHble CHCTeMbl. JKOCHUCTEMbD» —
JIOTUYECKOE MPOJOJDKEHUE PaHee N3YUYEHHOTO cojiepaHusl. MHOTHE NOHSTHS T€HETUKHU (aJlieb,
TeHOTHUI, (PEHOTHUII, MHOXKECTBEHHBIN AJIJIEIU3M WM T'€HETUYECKOe pazHooOpasue, reHo(oH)
SIBJISTIOTCSL  OCHOBOM JIJIi M3YYCHHS] TOHATHUH 3KOJIOTHU. OCOOEHHOCTHIO JTAaHHOTO pasjena
SABIIACTCA:

— O3HAKOMJICHHE C PA3JIMYHBIMU CPEJaMU JKU3HU U aJaNTalusIMUA K HUIM OPTaHU3MOB;

— H3y4YeHUEe OMOreOXMMHUYECKUX LIMKIOB AJIEMEHTOB Ul OOBACHEHUs IMPOMCXOAIIUX B
MPUPOJE U3MEHEHUI U UX MOCIIECICTBU;

— oOecrieueHHEe BO3MOYKHOCTH  CaMOpeayIM3alUsl JIMYHOCTH B JKOJIOTUYECKOM
NEATeNbHOCTH, Pa3BUTHUS CYyOBEKTHOTO OIbITA IPAKTUYECKOTO Y4aCTUs B YIYUIIEHUN COCTOSHUS
OKPYKAOILIEN CPEJIBI.

3HaHUS 1O TEHETHKE M JKOJOrMM — (yHIAMEHT Ui YCBOEHMs paszena « MHKpo-,
Makpo3Boonusa. Pa3HooOpa3zue opraHmveckoro mMupa». M3BecTHO, 4TO CHUHTETHYECKas
teopus 3Bostonuu (CTD) mpencraBisier co00i CUHTE3 KIIAaCCUYECKOI0 JapBUHU3MA, TE€HETUKU U
skosioruu. llosTOMy HaHHYXO TEOpHIO ClIeAyeT M3ydaTh IOCIE€ KOHuenuui skonorud. llpm
paccMOTpeHHH MpoOeMbl (PaKTOPOB 3BOJIIOLIUH, U3YUYEHUH 3aKOHOMEPHOCTEH BH1000pa3oBaHus
LIMPOKO HCIOJIB3YIOTCS IMOJIOKEHHsI TeHEeTUKU. CyIEeCTBEHHO, YTO 3HAYUTEJIBHOE MECTO IpU
pPacCMOTPEHUM  3BOJIOLUOHHOM TEOPHUM OTBOJUTCS 3aKOHOMEPHOCTSIM  MaKpO3BOJIIOLMU.
OMOLMOHATIBHO-IIEHHOCTHOMY BOCIPHUATHIO MaTepHuaja CIIOCOOCTBYET OTKa3 OT M3Yy4eHHs
HBOJIFOLIMOHHOW TEOpPHM KaK HaydyHOM JOrMbl M OOpalleHHe K HEKOTOPbIM COBPEMEHHBIM
AHTUJAPBUHOBCKMM KOHLEMNLMAM, YTO BAXHO Isi (OPMHUPOBAHUS YMEHHUS BECTH HAyYHYIO
JMCKYCCHIO, OBJIa/ICHNSI KOMMYHUKaTUBHOW KOMIIETEHTHOCTBIO.

Pasnen 3aBepmiaercss HM3y4eHMEM COBPEMEHHOM CHCTEMBI JXHMBBIX OPraHU3MOB U HX
KJaccu(uKauei, 4To 0TBeYaeT MPEEeMCTBEHHOCTH C KypcaMu OMOJIOTUM OCHOBHOW IIKOJIBI U
CIOCOOCTBYET Pa3BUTHIO MOHATUI CUCTEMATUKHU HAa HOBOM BUTKE CIIUPAJIH.

DBOJIOLIMOHHAS OATOTOBKA CIIYKUT (PYHIAMEHTOM JUIs PACCMOTPEHUS B 3aKIIOUUTETLHOM
pasfenie Kypca HMHTErpPaTUBHBIX KOHLENUWN BO3HUKHOBEHUS M Pa3BUTHs KU3HU Ha 3emile,
aHTPOTIOCOIIMOTeHe3a, epepacTanus 6uocdeps! B Hoochepy. Conepxranue yueOHOro MaTepuana
O MPOUCXOXACHUU >KM3HM Ha 3eMJle MOCTPOEHO Ha OCHOBE AMAJOra JIBYX aJbT€pHATHBHBIX
M0JIX0ZI0B — OMoTreHe3a U abuoreHes3a, 4ro MO3BOJIHUT BeIpaboTaTh 0Ojiee LEeTOCTHBIN B3I Ha
npobiemy, cienaTh yueHHKa COyJaCTHUKOM B €€ peIlIeHUH.

Dopmbl opeanuzayuu 00yueHun:



o WHJIMBUTyaJIbHAS,

. rapHasi;
. IpyInIoBas;
. MHTEpPaKTUBHAS.

Memoowvt ooyuenus:

. 10 UICTOYHUKY 3HAHUI: CJIOBECHBIE, HATJISIAHBIE, IPAKTUYECKUE;

o M0 YPOBHIO MO3HABATEIBHON AKTUBHOCTHU: MPOOJEMHBIN, YaCTUYHO-TIOUCKOBBIH,
00BSCHUTEIIBHO-MILTIOCTPATHBHEIH;

o [0 TNPUHLUUILY pACUJICHEHUS WM COCOUHEHUS 3HAHWI: aAHAJUTUYECKUU,

CUHTCTHYECKUH, CPABHUTEIHHBIN, 0000IIAFOIINN, KITaCCU(DUKAIIMOHHBIH. . .
Texnonocuu ooyuenus:

. KJIACCHO-YpOUHasl CUCTEMA,
. WH]IMBUIyaJIbHbIE KOHCYJIbTAIUH,
. TUIAKTUYECKUE UTPBI,
. paboTa B MaJbIX IpyMIax,
. paboTa B mapax CMEHHOTO COCTaBa,
. TEXHOJIOTUSl Y4eOHO-TIOMCKOBOM IEATENIbHOCTH YJaluXxcs,
. npoOieMHoe 00ydyeHue,
. MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTUH,
. METO/1 TPOEKTOB.
Memoowvt konmpons:
o MHUCHEMEHHBIN;
. YCTHBIH.
Dopmbl KOHMPOIA, CNOCOOBL NPOBEPKU U OUECHKU PE3YTIbMaAmoe 00y4eHUA:
. (hopMBI MPOMEKYTOYHOTO, UTOTOBOTO KOHTPOJISI, B TOM YHUCIIE, IPE3CHTALINH;
. 3aIUTa TBOPUECKHUX, MPOCKTHBIX, HCCIIEI0BATENbCKUX PadoT;
. TECTHI;
. CaMOCTOSITENIbHBIE, TPOBEPOUHBIE PAOOTHI;
. UHTEPAaKTUBHbBIC 3aJJaHMUS;
. IpaKTHYECKUeE U JJabopaTopHbie padOoThI;
. YCTHBIN OIpOC.

MECTO BUOJIOI'MA B YYUEBHOM IIJIAHE
Pabouas mporpamma cocraBieHa Ha ocHoBe denepanbHoro I'ocymapcTBEHHOTro
crangapta, [IpumepHoil mporpammsl cpeiHero (IoJHOro) oouiero oopa3oBaHusi MO OMOJIOTHUH,
VYuebnuk: buonorus. 10-11 xmacc JI.H. CyxopykoBa, B.C.Kyumenko, T.B.lBanoBa, Mocksa
«IIpocsemenne» 2014 r.

[Iporpamma paeTalM3upyeT W PacKpbIBaeT cOAEpKaHHe oOpa30BaTENILHOIO CTaHJAapTa, B
COOTBETCTBUM C LEISIMU H3YYCHMs MpeiMeTa, KOTOpble OIpeNeNeHbl CTaHIapTOM, JaeT
pacripeiesieHue y4eOHBIX 4acoB MO pa3zeiaM Kypca oIpeJesiieT MUHUMAaIbHBIA Ha0op OIBITOB,
JIEMOHCTPUPYEMBIX YUHUTEJIEM B Kiacce, JaOOpaTOPHBIX U MPAKTUUYECKUX PadOT, BBHIMOJHIEMbIX
y4arMucs.

B cBmu ¢ T1em, uwrto B 11 kmacce He wusywanca pasznen «3aKOHOMEpPHOCTH
HACJIEACTBEHHOCTH M M3MEHYMBOCTH» BO3HUKAET HEOOXOJMMOCTh JaHHBIN pasfiesl BHECTU B
u3yueHue Kypca obureit 6nonoruu B 2014-2015 yue6HoM rony. OCO6EHHOCTBIO JAHHOTO pa3jiena
ABJIAETCS U3YYEHUE!

— OCHOBHBIX 3aKOHOMEPHOCTEHN HACIEACTBEHHOCTH, N3MEHUMBOCTh OPraHU3MOB;

— npo6JIeM reHeTUKU Pa3BUTHUS, OHKOT€HETUKH U MMMYHOT€HETHKH;

— METOJ0OB I'€HHOM MH)KEHEPUM WU TEXHOJOIMH KIOHUPOBAaHUS MIIEKONHUTAIOLIUX, YTO
corjacyercs ¢ COBPEMEHHOH KyJIbTYpHO-HUCTOPHUECKOM CUTyaLUEH.



Cornacno aerictByrouiemy basucHomy yueOHOMY miiaHy pabodasi mporpamMmma 0a30BOTO YPOBHS
B 10-11 knacce paccurtana Ha U3y4yeHUE MpeaMeTa oJuH Jac B Henemto: 354 — 10 k1. u 359 — 11
k1. Beero - 70 yacos.

INJIAHUPYEMBIE PE3YJIbTATHBI OBYYEHUSA

TpeboBanust K pe3ynbTaTaM OCBOEHHS OCHOBHBIX OOpa30BaTENbHBIX IPOrPaMM
CTPYKTYPUPYIOTCSI 1O  KJIIOYEBBIM  3ajJadyaM  oOmero  oOpa3oBaHUs,  OTpakaroluM
WH/IMBHUyaJIbHBIE, OOIECTBEHHBIE U TOCYIapCTBEHHBIE MTOTPEOHOCTH, U BKITIOYAIOT JINYHOCTHEIE,
MeTarnpeIMETHBIE U TPEMETHBIC PE3YJIbTATHI.

Juunocmmnuie pe3ynomamel 0OOy4yeHUs] B OCHOBHOM IIKOJI€ BKJIIOYAIOT T'OTOBHOCTh U
CMOCOOHOCTh  OOYYalOHmIMXCS K CAMOPa3BUTHI0O W JIMYHOCTHOMY CaMOOIIPENENICHUIO,
C(OPMHUPOBAHHOCTh HMX MOTHBAllMM K OOYYCHHWIO M IEJICHANPABICHHOW IO03HABATEIBHOMN
JEeATETbHOCTH, CHCTEMBI 3HAYNMBIX
COLMABHBIX M MEXJIMYHOCTHBIX OTHOIIIEHHUH, IIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPAKAFOIINX
JUYHOCTHBIE W TPAXKIAHCKUAE TIO3MIUM B JESATEIBHOCTH, COLMAIBbHBIE KOMIICTCHIHH,
MIPaBOCO3HAHUE, CIOCOOHOCTh CTABUTH LI U CTPOUTH KU3HEHHBIE TIJIaHbI.

OcHOBHBIE JIMYHOCTHBIE PE3yIbTaThl 00yUeHUsI OMOJIOTUU:

1) BocmHTaHHWE POCCUMCKOW TIpakJaHCKONW HIEHTHMYHOCTHU: NATpUOTH3MA, JIOOBU U
yBaxkeHHs K OTedecTBy, 4yBCTBAa TOPAOCTH 3a CBOKO PoAMHY; OCO3HaHME CBOEH ITHHYECKOU
MPUHAJICKHOCTH; YCBOCHHE TYMaHHUCTHYECKUX " TPaTUIIHOHHBIX [IEHHOCTEH
MHOTOHAITMOHAIBHOTO POCCHUCKOTO OOIIEeCcTBa; BOCIIMTAHNE YYBCTBA OTBETCTBEHHOCTH H JIOJITH
nepen Ponunoii;

2) ¢hopMHUpOBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYCHHIO, TOTOBHOCTH M CITIOCOOHOCTH,
00yJaromMXxcsi K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMA K OOYYCHHIO U
MMO3HAHWIO, 0CO3HAHHOMY BBIOOPY Y IMMOCTPOCHUIO TAJITbHEHUIIICH WHIUBUIYATBHOW TPACKTOPUHI

oOpazoBaHusi Ha 0aze OPHEHTHPOBKM B Mupe mnpodeccuii W TpodeccHoHaTBLHBIX
MPENNOYTEeHUH, C y4ETOM YCTOWYMBBIX MO3HABATEIbHBIX HHTEPECOB;

3) 3HaHUE OCHOBHBIX NPUHLMUIIOB W TPaBWI OTHOIIEHHUS K >KHUBOH MPHUpPOJAE, OCHOB
310pOBOT0 00pa3a KU3HU U 30POBhecOEperaronux TeXHOJIOTU;

4) chopMUPOBAHHOCTb IO3HABATEIbHBIX HHTEPECOB M MOTHBOB, HAIlPaBJIEHHBIX Ha
W3YYEHUE JKUBOU MPUPObl; MHTEJUIEKTYAIbHBIX YMEHUH (JOKa3bIBaTh, CTPOUTH PACCYKICHHUS,
aHAJIM3UPOBATh, JIEaTh BBIBOJIbI); SCTETUUECKOTO OTHOIICHHUS K JKUBBIM O0OBEKTaM;

5) popmupoBaHME JTMYHOCTHBIX MPEACTABICHUI O IIEJIOCTHOCTH MPHUPOJIbI, OCO3HAHUE
3HAYUMOCTHU U OOIIHOCTH II00aIbHBIX MTPOOJIEM YeIOBEUYECTBA;

6) hbopmupoBaHHEe LIEGHHOCTH 3/I0pPOBOTO M 0e30macHOro odpas3a )KH3HU; YCBOCHHUE MPABUI
WHIUBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30MacHOTrO MOBENEHHUS B UYPE3BBIUANHHBIX CHUTYAIHsX,
YIPOKAIOLIUX KU3HU U 3JI0POBBIO JIFOJIEH, MpaBUII MOBEACHUS Ha TPAHCIIOPTE U Ha JOPOrax;

7) GopmMHpOBaHUE OCHOB HKOJIOTMYECKOTO CO3HAHHS HA OCHOBE MPHU3HAHUS IIEHHOCTH
KU3HU BO BCeX €€ MPOSBICHUIX U HEOOXOAMMOCTH OTBETCTBEHHOT0, OEPEKHOTO OTHOIIEHUS K
OKpPY’KaIoIlIel cpeie U palMOHATBLHOTO MPUPOIOIIOIb30BAHNUS;

12) oco3HaHHe 3HAUYEHUS CEMbU B JKM3HM YeJIOBEKa M OOIIECTBA, MPUHATUE IIEHHOCTH
CEeMEMHOM )KU3HU, YBAXKHUTEIbHOE U 3a00TIMBOE OTHOIICHHE K YICHaM CBOEH CEMBbH.

Memanpeomemmnuie pe3ynvmamst 00y4eHs] B OCHOBHOM IIKOJIE COCTOSIT U3 OCBOEHHBIX
00y4aromMMHUC MEXIIPEIMETHBIX MOHATUN M YHUBEPCAIbHBIX y4eOHBIX JEHCTBUI. A Takke
CIOCOOHOCTH HX HCHOJb30BaHUSA B Y4eOHOM, IMO3HABaTEeIbHONM M COLIMAIBHOM MPAKTUKE,
CaMOCTOSITEJIbHOCTH TUIAHUPOBAHUS M OCYIIECTBJICHUS Y4eOHON NEsATeIbHOCTH M OpraHu3aluu
y4eOHOTO COTPYAHHUYECTBA C MEAAroraMu U CBEPCTHUKAMU, K MMPOEKTUPOBAHUIO U TMOCTPOECHUIO
WH/IMBUyaJIbHOM 00pa30BaTeIbHOM TPaeKTOPHUH.

Pezynamuenuvie:

e CaMocTosTeNnbHO 0OHApYKUBaTh U (POPMYTUpPOBaTh YUeOHYIO MpoOIeMy, ONpeaesTh 1elIb
y4eOHOIl 1esITeNbHOCTH, BEIOUPATh TEMY IIPOEKTA.

e BroyiBurars Bepcum pemieHus MpoOJIeMbl, 0CO3HABATh KOHEUYHBIN pe3yibTaT, BBIOMpATh M3
MPEUIOKEHHBIX U UCKATh CAMOCTOSATENILHO CPEACTBA JOCTHKEHUS LIEIH.



o CocraBiATh (MHAMBUIYaJIbHO WM B TPYIIE) IUIAH pPELIEHUS IpoOJeMbl (BBIIOIHEHUS
IIPOEKTA).

e Paboras mo muaHy, cBepsATh CBOM JEHCTBHS C IEIbIO M, IPU HEOOXOJAUMOCTH, HCIPABIIATH
OLIMOKH CaMOCTOSATENBHO.

e B mmamore c yumTenem COBEpIICHCTBOBATh CaMOCTOSITEIBHO BBIPAOOTAHHBIE KPUTEPUU
OLICHKH.

Ilo3nasamenshoie:

e AHamM3MpOBaTh, CPAaBHUBATH, KJIAaCCU(DUIIMPOBATH U 00001IaTh (HaKTHl U SBJICHUA. BBISBIATH
MIPUYMHBI U CIEJCTBUS IPOCTHIX SIBJICHUN.

e OcCylecTBIsATh CpaBHEHUE, KIACCH(PHUKAIUIO, CAMOCTOSATEIBHO BBIOMpAs OCHOBAHHS U
KpUTEpUU JUIsl YKa3aHHBIX JIOTMUECKHUX OINepaluil; CTpOUTh KiIacCU(PUKAIMI0 Ha OCHOBE
JUXOTOMHUYECKOTO JIeJIeHHsI (Ha OCHOBE OTPUIIAHNUSA).

e YMeTb JJOTHYECKH pacCyX/aTh, yCTaHABIMBATh IPUUMHHO-CIIE/ICTBEHHBIE CBS3H.

o Co3naBaTh CXeMaTHUYECKHUE MOJIEH C BBIJEIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA.

o CocTaBiATh T€3UCHI, PA3IMYHBIE BUJIbI IJIAHOB (MPOCTHIX, CJIOXKHBIX U T.11.). [IpeoOpazoBbIBaTH
MH(POpPMAIIUIO W3 OJHOTO BHUJIA B IPYTroM (TaOIHILy B TEKCT H TIp.).

e BpruuThIBaTH BCE YPOBHH TEKCTOBOM MH(POPMAIIHH.

e YMeTh OnpeensiTh BO3MOXHbIE€ UCTOYHUKH HEOOXOJUMBIX CBEICHHH, MPOU3BOIUTH MOUCK
nH(popMalY, aHATM3UPOBATh U OLIEHUBATh €€ JJOCTOBEPHOCTb.

Kommynuxamuenuwie:

e (CamocCTOsTENbHO OPraHM30BbIBAaTh YueOHOE B3aUMOJICHCTBUE B IPYIIE: ONPEAeNiITh 001Iue
LeIH, paclpeaessTh POJIH, JO0TOBAPUBATHCS APYT C IPYTOM .

e CpenctBoMm (opMHpOBaHHSI KOMMYHUKATUBHBIX YMEHHM CIy)KaT TEXHOJIOTHUS IPOOIEMHOTO
nuanora (mooyXJaroui 1 MOABOISIINA AUAJIOT) U OpraHu3aIus paboThl B MAJIBIX TPYIIIax,
a TaKKe UCIOJIb30BAHNE HA YPOKAX 3JIEMEHTOB TEXHOJIOTUU MPOAYKTUBHOTO UTECHUSI.

Ilpeomemnvimu  pesynomamamu n3ydeHuss  mnpenmera  «buonorus» — SBISIOTCS

CIIEYIOIINE YMEHUS:
1-s nuHUS pa3BUTHA — OCO3HAHHE POJIH JKU3HHU:

. OTIPEICIIATh POJIb B MPUPOJIE Pa3IUUHBIX IPYIIIT OPraHU3MOB;
. OOBSACHATH POJIb )KMBBIX OPTaHU3MOB B KPYT'OBOPOTE BEIIECTB IKOCHCTEMBI.
2-s1 TMHKS PA3BUTHS — PACCMOTPEHUE OMOJIOTHYSCKUX MTPOLIECCOB B PA3BUTHH:

e IMPUBOAMWTH MPUMEPHI MPUCIIOCOOICHHI OPraHM3MOB K Cpejic OOMTaHUS U OOBICHITh UX
3HAYEHUE;

e HAaxXOJWUTh YEPThI, CBUJICTEIBCTBYIOIIUE OO0 YCIOKHEHHH JKHBBIX OPIraHU3MOB IO
CPaBHEHHIO C MPEAKAMM, U J1aBaTh UM OOBICHEHUE,

e OOBSICHSTH MPUCIOCOOJICHHUS Ha PA3HBIX CTAIUAX KU3HCHHBIX IIUKJIOB.

3-s1 JIMHUS PA3BUTHUS — HCIIOJIb30BaHUE OMOJIOTUYCCKUX 3HAHUN B OBITY:

e OOBSICHATH 3HAUYECHHUE )KMBBIX OPraHU3MOB B )KM3HH M XO3SIHICTBE YeJIOBEKa.

4-s1 TUHUS PA3BUTHS — OOBSICHATH MUP C TOUKH 3PCHUS OMOJIOTHH:

e TMEpPEYHCISATh OTIUYUTETHHBIE CBOMCTBA KUBOTO;

e pasznuyarth (MO TaONMUIlE) OCHOBHBIE TPYIIBI KUBBIX OpPraHU3MOB (OakTepuu:
0e3bsiiepHbIe, sAepHBIC: TPUOBI, PACTEHHUS, )KMBOTHBIC) U OCHOBHBIE TPYIIbI pacTEHUN
(BOIOpOCHH, MXH, XBOIIH, IJIAYHBI, TAMTOPOTHUKH, TOJIOCEMEHHBIE U I[BETKOBBIC);

e  OMNpeAeNsTh OCHOBHBIC OPTaHbl PACTEHUH (YaCTH KIETKH);

e OOBICHATH CTPOCHHUE M KU3HEACSITENbHOCTh W3YyUYEHHBIX TPYII JKHUBBIX OPraHU3MOB
(6akTepum, TpuOBI, BOJOPOCIH, MXH, XBOIIH, IUIAYHbI, TAIOPOTHUKH, TOJIOCEMEHHbBIE U
IIBETKOBBIC);

e TOHUMATh CMBICT OMOJIOTUYECKUX TEPMHUHOB;



e XapaKTepu3OoBaTh METOJAbl  OWOJIOTMYECKOW Hayku (HaONIOJeHHE, CpaBHEHHE,
SKCIIEPUMEHT, U3MEPEHHUE) U UX POJIb B IO3HAHUHU KUBOW IPUPOIBL;

e TMPOBOJUTH OWOJIOTHYECKHUE OMBITHl M SKCICPUMEHTHI M OOBSCHATH HMX PE3YJIbTATHI;
MOJIb30BAThCSl  YBEIUYUTEIBHBIMU TMPUOOpPAMH W  UMETh OJJCMCHTAPHBIC HABBIKU
MIPUTOTOBJIEHUS U U3Y4YEHUSI IPENapaToB.

5-5 JINHUS Pa3BUTHS — OLIEHUBATH [TOBEJACHNE YEJI0BEKA C TOUKH 3PEHHUS 3I0pOBOr0 00pasa KHU3HU:

e  HCIOJb30BaTh 3HAHUS OMOJIOTUHU IIPU COOIIOACHUU ITPABUII IOBCEIHEBHOM T'MTHEHBI;

e pa3nuyaTh CheIOOHBIC U STOBUTHIC TPHOBI M PACTEHHUS CBOCH MECTHOCTH.

[IpenmeTrHble pe3ynbTaThl OOYYE€HHUS B OCHOBHOW IIKOJIE BKJIKOYAIOT OCBOEHHBIE
00yJaroIMMUCs B X0JI€ U3YYCHHS YI€OHOTO TpeMeTa YMEHHUSI.

Bxumrouaror crienupuyeckue A1 JaHHOW MpeIMEeTHONW 00JacTH, BUJIbI JESTEIIBHOCTH 110
MIOJIyYEHHUIO HOBOT'O 3HAHUS B paMKaX y4eOHOTO MpeIMeTa, ero IpeoOpa3oBaHUIO U IPUMEHEHHUIO,
(hopMupOBaHNE HAYYHOTO THUIIA MBIIUICHUS, HAYYHBIX MPEJICTABICHUNA O KIIOUEBBIX TEOPHSIX,
TUMAX W BUJAX OTHOIIEHWH, BJIaJIECHWE HAYYHOU TEPMHUHOJIOTHEH, KIIOYEBBHIMU TOHATUSIMH,
METOJIaMH Y IPUEMAMM.

OcHognble npeOmemmbwle pe3y1bmamaul 00y4eHUs OUO0102UU:

1) ycBOoeHHMe CHCTeMbl HAy4YHbIX 3HAHUH O >KMBOM NPUPOJIE U 3aKOHOMEPHOCTIX €&
pa3BuTHsA U1 POPMUPOBAHUS €CTECTBEHHOHAYYHON KapTUHBI MUDA;

2) ¢opMupoBaHWE TIEPBOHAYAIBHBIX CHCTEMAaTH3UPOBAHHBIX MPEJACTaBICHUNH O
Ouosnormuyeckux oOBEKTaX, IMpoleccax, SBICHUSAX, 3aKOHOMEPHOCTAX, 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSX, IKOCUCTEMHON OpPraHu3alliy KU3HHU, O B3aUMOCBS3H BCETO KUBOTO B
o6uocepe, O HACIEACTBEHHOCTH M HW3MEHYMBOCTH; OBJAJIEHUE TOHATUHHBIM ammapaTtom
OMOJIOT 1Y,

3) mpuoOpeTeHue OmnbITa UCIOIb30BAHUSI METOJIOB OMOJIOTMYECKON HayKHd U TIPOBEICHUS
HECJIOKHBIX OMOJIOTMYECKUX IKCIIEPUMEHTOB ISl U3YUEHHUSI )KUBBIX OpPraHU3MOB;

4) MOHMMaHWE BO3pACTAIONIEH POJIM €CTECTBEHHBIX HAyK M HAyYHBIX HCCIEIOBAaHUU B
COBPEMEHHOM MHpE, IOCTOSTHHOIO NpOLecca HBOJIOUMM HAYYHOIO 3HAHUSA, 3HAYUMOCTHU
MEKyHAPOJHOTO HAYYHOTO COTPYIHUYECTBA;

5) ¢dopMupoBaHHEe OCHOB 3KOJOTMYECKOH TIPAMOTHOCTH: CIIOCOOHOCTHU OIICHHUBATh
MOCJICJICTBUSL JIEATEIBHOCTH 4YeJOBEKa B NPUPOJE, BIUsSHUE (PAKTOPOB PHCKA HA 3I0POBBE
YeJI0BEKa; yMEHUE BbIOUPATH 1IEJIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBUSAX U IMOCTYIKAX
[0 OTHOLICHHWIO K JKUBOM NPHUPOAE, 3J0POBBIO CBOEMY M OKPYKAKOIIMX, OCO3HAHUE
HEO0OXO0IMMOCTH COXpPaHEHUs OMOPa3HOOOPa3Ms U MPUPOAHBIX MECTOOOUTAHUN;

6) oObsicHEeHHE POJIM OUOJIOTMM B MPAKTHUECKOH NEATENbHOCTH JIIOJEi, MecTa U pOJiu
4esloBeKa B MPUPOJIE, POACTBA OOLIHOCTH MPOUCXOXKACHUS U IBOJIOLUUN PACTCHUN U )KUBOTHBIX;

7) oBmageHWe MeToJaMH OMOJIOTMYECKON HayKH; HaONIoJeHHEe U  OIHCaHUe
OMOJIOTMYECKUX OOBEKTOB U MPOIIECCOB; MOCTAHOBKA OMOJIOTMYECKUX OKCIEPUMEHTOB U
00BSICHEHUE UX PE3YNIbTATOB;

8) dopMupoBaHHMe NpPEACTABICHUNH O 3HAUYCHUU OWOJIOTMYECKUX HAyK B pEUICHUU
JOKANbHBIX U TJO00ANBbHBIX JKOJOTUYECKUX TNpoOiieM, HEOOXOJAMMOCTH pPallMOHAIBHOTO
MIPUPOIOTIOJIB30BaAHMUS;

9) ocBoeHue NMpUEMOB OKa3aHUs MEPBOM MOMOIIH, PAIIMOHATBHON OpraHu3aluu Tpyaa u
OT/IbIXa, BBIPAILIMBAHUS U PA3MHOKEHHS KYJIbTYPHBIX PAaCTEHUN U IOMAIIHUX >KMBOTHBIX, yXO4a

34 HUMHU.
YUYEBHO - TEMATUYECKHAM ITAH

10 kyace
Ne Koa-Bo Ipak:
Pazgensl mporpamMmsl KonTpoabsHbIx pador
n/n 4aC0B p
1 BBenenue 1 -
buosiornyeckue cucTeMbl: KJI€TKA M OPranusm — 22 yaca
2 XUMHUS KIETKU 4 -

3 Hexnerounsie hopMbl )KU3HU 2 -




4 Kitetka— 11enmoctHas cucreMa B3auMOCBSI3aHHBIX 5 i
OPTaHOWJIOB
5 JKu3HEHHBINM HUKIT KIETKU 3 1
6 Kietka — otkpbiTas cucrema. OOMEH BEIIECTB U 6 i
MIPEBPAICHNUE YHEPTUN
7 Pa3smHOKEHUE M pa3BUTHE OPraHU3MOB 6 -
(OCHOBHBIE 3aKOHOMEPHOCTH HACJIECTBEHHOCTH W H3MeHYNBOCTH — 11 yacoB
8 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 8 1
Hroro 3a rox 35 2

COIAEPKAHHUE YUYEBHOI'O KYPCA
10 KJIACC - ypoBenb ctranaapt (354.)

Beenenue (1 4)

[Ipeamert uccnenoBanms 6nonaoruu. CUCTEMHBIN TTOIX0/1 B OMOJIOTHYSCKOM TIO3HAHUH.

OcHOBHBIE CBOWCTBA XHWBBIX CHUCTEM: JUCKPETHOCTb, COTOJYMHEHHE, YIOPSIOYCHHOCTD,
OTKPBITOCTH JJISI BEIIECTB M SHEPTHH. Y POBHU OPTaHU3AINH KHBOU MTPUPO/IBI.

JeMoHcTpanusi: TabMUIBI U CXEMBl, OTpaXKalllue pa3HOOOpa3ue >KUBBIX CHUCTEM U
JKOCHUCTEM, TepOapHble MaTepHaNbl; KOJUICKIMH, WIUIIOCTPUPYIOIIUNE W3MEHYHBOCTD,
HaCJIEACTBEHHOCTh, 00pPBHOY 3a CYIIECTBOBAHUE, PE3YJIbTAaThl HCKYCCTBEHHOTO OTOOpA.

Pasznea 1. buosiornueckne cucTeMbl: KJIETKAa U OPraHusMm (22 4)

I. Xumus kiaerku (4 4)

buoxumus. BaxHellne XUMUYECKHE 3JEMEHTHI KiIeTku. Heopranumdeckue BeniecTsa.
Bona, ocoGeHHOCTH CTpOeHUs MOJEKYlbl, (PYHKIHH B KUBBIX OpraHusmax. OpraHuyeckue
COCMHECHUS. YTIEBOAbl (MOHO-, TU- M TOJucaxapuibl), ux GyHKIUW. Jlunmuaer (GKUpsl U
xuponoioOHble BemiectBa), ux (ynkuuu. benku. CTpoeHue MoJekynabl Oenka; MepBUYHAS,
BTOpHUYHAS, TPETUYHAs, YETBEpTHUYHAs CTPYKTYyphl. [leHarypauus. buosorunuyeckue QyHKIMN
oenkoB. HyknenHoBbie kucinoTel. CTpykrypa Modekynbl JJHK, nmpuHIum xoMmieMeHTapHOCTH,
perumukanust JIHK. Madopmannonnas pyaknus JJHK. Ocobennoctu ctpoenus PHK, tuner PHK;
¢yaxkuun PHK B knetke. AneHosuntpudocdar (ATD) — yHUBepcanbHBIM OHOJOTHYECKUN
akkymyJsisitop 3Hepru. Ctpoenue MoJiekyiabl AT®. Makpospruyueckasi CBsi3b.

JeMoHcTpanusi: TaOIUIbI, CXEMBI, MOJIEIH, WLTIOCTPUPYIOIINE CTPOEHHE MOHOMEPOB U
OMOTOJIUMEPOB.

Jlabopamopusie pabomul:

1. Ponb hepMeHTOB B OMOXMMHUECKUX PEAKIIUSIX.

II. Hekserounblie popmbl :xKu3HU (24).

Heknetounsie Qopmbl  xu3HU. OCOOEHHOCTH CTPOCHHS, JKU3HENEATEIILHOCTH H
pa3MHOXEHHsSI BHUPYCOB, HX MPOUCXOXKIeHHE. BupycHbie 3a0oieBaHMs, WX JIEUYCHHE U
po(UITaKTHKA.

JeMoHcTpanusi: TaOMUIBI, CXEMBI, MOJIENH, WLTIOCTPUPYIOIINE CTPOEHHE BHPYCOB, HX
Pa3MHOKEHHE.

Obobwenue 3nanuil:

1. HexsieTounsle OpMBI )KU3HU — BUPYCHI (CEMUHAP).

II1. KineTka— neJjiocTHAs CHCTEMa B3aMMOCBSI3aAHHBIX OPraHou/I0B (5 1)

Krnetounass Teopuss Kak HCTOPUYECKH MEPBOE TEOPETUYECKOEe 0000IIeHne OHOIOTHH.
CoBpeMeHHBIN 3Tal B UCTOPUHU PA3BUTHUS KIECTOUHOM TEOpUHU. 3HAUEHHUE KIETOYHOW TEOpUU s
pasButus 6uonoruu. OOIIMIA IIaH CTPOSHUST KJIETOK MPOKAapHOT M dyKapuoT. [loBepXHOCTHBIE
CTPYKTYpHI (KJI€TOYHAs CTeHKA, TTTMKOKAJIHNKC), CTpoeHue U pyHKmuH. KieTounble MeMOpaHbI: UX



cTpoenue u GyHKIuH. Aapo, ero crpoerne u GyHkuud. KOMIOHEHTHI si/ipa: SAPBIIIKO, XpOMaTHH
U XpOMOCOMBI. BakyouisipHas cucrema KIeTKU (3HAOIUIa3MaTHYecKas CceTb, amnmnapar [oibmxu,
JIM30COMBI, BakyoJin). HemeMOpanHbie opraHouabl KJIeTKU — prubocoMbl. OMOpHO-BUTATEIbHAS
cucTeMa KIETKH: MHUKPOQHIAMEHTBI, MHKPOTPYOOUKH, KJIETOYHBIA HeHTp. OpraHouabl
NEPEABIKEHUS:  PECHUYKHM W KI'YTUKU. JleMOHCTpamus: TaOIUIbl, CXEMBl, MOJIEIH,
WLTIOCTPUPYIOIINE CTPOCHUE PACTUTEIBHBIX M KHUBOTHBIX KJIETOK U OPraHOUIOB.

Jlabopamopuvie pabomul:

2. CpaBHEHHE CTPOCHHS KIETOK MIPOKAPUOT U DYKAPHUOT.

3. SIBneHus masMosu3a u Jemaa3MoJin3a B paCTUTEIbHBIX KIETKAX.

IV. " Ku3HeHHbIIT UK KJIeTKH (3 4).

XKuzuennblii uukn kierku. WHtepdasza, ee 3HaueHue. AMuTo3. Murto3. ®da3pl MuTO3a:
npodasa, metadasa, aHadasa, Tenodasa. buonsornyeckuii cmpica MuTo3a. PegykimonHoe ienenue
— wmeno3 u ero ¢assl. UHTepdaza. Meiiosz 1. Ocobennoctu mpodaszer I. Konbroranus wu
kpoccuHrosep. Meradasza I, anadasa I, renodasa I. Meiios II, ero ¢asel. Koneunslii pe3ynbrat
Melo03a, ero OMoJIoTHYecKoe 3HaueHue. Perynsius kineToyHoro nukia. ['mdenb KieTku: anonTos,
HEKpO3.

Oboowenue 3Hanuil:

1. Jlenenue KJIETOK KaK OCHOBA pa3HOOOpPa3us ClIOCOOOB Pa3MHOKEHUS KUBBIX OPraHU3MOB
(cemuHap).

V. Kilerka — oTkpbITas cucrema. O0MeH BellecTB M NpeBpallieHne JHeprum (6 4).
OOMeH BellecTB — OCHOBA JKM3HEAEATEIbHOCTHU KIeTKU. [lmacthueckuit um sHepreTHuecKuit
obmeH. [nmukonm3. AspoOHOE OKHCIEHHE. ODHEPreTHYECKUH BBIXOJ TOJHOTO a’poOHOTO
okucieHus rioko3sl. otocunres. Uctopus uzyuenus ¢porocuntesa. Bkinan K.A. Tumupsizena B
m3ydenue ¢orocuHTeza. CBetoBass U TemMHOBas ¢asbl (oTocuHTe3a. I[lnanerapHas 1MEHHOCTH
(dhoToCHHTE3a, €ro MPaKTUYECKOE 3HAUCHUE B CO3/ITaHUU HEe(TH, Ta3a, KAMEHHOTO U Oyporo yriieu.
Brnusiane daxropoB BHemHe# cpeapl Ha GoTocuHTe3. brocuHTE3 OenkoB. ['eHeTHyeckuil KO,
MonekynspHas TeOpusi T€Ha, €€ 3HadyeHHWe. OJTtambl OuocwHTe3a Oenka. TpaHckpummus -
obpazoBanue u-PHK na marpune JIHK. Tpancmsmus. llenTpanbHas mormMa MOJEKYISIPHON
OuoI0TUu.

JeMoHcTpanus TabiuLl, CXeM, WUTIOCTPUPYIOUINX SHEPreTH4Yeckuii oOMeH, (hOTOCHHTES,
O6uocuHTe3 OelKa, OMbITOB, JEMOHCTPUPYIOIIUX Pe3yIbTaThl (OTOCHHTE3A.

Obobwenue 3nanuii:

1. DHepreTWka KIETKU: 3Ha4eHHE (POTOCHHTE3a M JIBIXaHWs B OOMEHHBIX MpoIeccax
(cemunap).

Ipaxmuueckue pabomoi:
1. Pemienue saeMeHTapHBIX 33/1a4 IO MOJICKYIIAPHOM OHOJIOTUH

VI. PasMHoOKeHMe U pa3BUTHE OPTraHu3MoB (6 1)

CriocoObl pa3MHOXKEHHSI OpraHu3MoB. becnonoe pasMHOkeHHEe U ero (OpMbI (JereHue
OJIHOKJICTOYHBIX OPTraHM3MOB, BETeTaTHBHOE pa3MHOXkeHHe). [lomoBoe pa3sMHOXKEHHE, €ro
3HAuUEHUE 7S HBOMIOLUU. Pa3BuTHE MONOBBIX KIETOK (rameTorenes). CTaguu criepMaroreHesa.
Ocobennoctu cTpoeHus crepmaro3ousoB. Cramuu oBoreHe3a. OCOOEHHOCTH CTpOEHUSs
sifiiekseTok. OmIoIOTBOpEHUE, €ro OHOoJorMYeckoe 3HadeHwe. UepenoBaHHE TOKOJCHUN B
KU3HEHHOM IHKiIe pacteHuid. Cnopodut u ramerodut. /[BoitHOE OMII0AOTBOpEHHE IIBETKOBBIX
pactenuii. [laprenorene3. Onrorene3. OCOOCHHOCTH WHAWBUYaIbHOTO Pa3BUTHS >KUBOTHBIX.
OMOpHUOHANBHBIA TEPUOJA Pa3BUTHUS SKUBOTHBIX. [lOoCTIMOpPHOHANBHBIA TEPHOJ PA3BUTHS
KUBOTHBIX. [IpsiMoe U HenpsiMOe pa3BUTHE.



JleMoHCTpausi: TAOJIUIBI, CXEMbI, WJUTIOCTPUPYIOIIAE ATallbl MHTO3a, MeH03a, CTaIuH
OHTOTeHEe3a, CIIOCOOBI OECITOJIOTO U TI0JI0BOTO Pa3MHOKEHUS, YePEI0BAHMUS TOKOJICHUM, IBOHHOTO
OILIOIO TBOPCHHSI.

Jlabopamopuvie pabomul:

4. CtpoeHue MoJIOBBIX KIETOK.

Obobwenue:

1. KnonupoBanue: nepcnekTUBbl U COLMAIBHO-3TUYECKHE MPOOIEMbl pPa3BUTHS
TCXHOJIOTUHN KIIOHUPOBAHUA JXMBOTHBIX W YCJIOBCKaA. OTBETCTBEHHOCTD YYCHBIX 3a IOCJIICACTBUA
CBOUX MCCJIEIOBAHUM (CEMUHAP)

Pazgea I1. OcHOBHBIEC 3AKOHOMEPHOCTH HACJIEACTBEHHOCTH U M3MeH4YuBoCcTH (11 4)

I. 3akoHoMepHOCTH HACAeACTBEHHOCTH (6 1)

I'. Menenb — OCHOBOMOJIOKHUK F'€HETUKH, €r0 NPE/IIeCTBEeHHUKH. [[puHIun quckpeTHoi
HACJIEICTBEHHOCTH, €ro 3Hay€HHe JUIsl YCHEIIHOTO pa3BUTUS T€HETUKH. MOHOrudpuaHoe
ckpemrBanue. ' mbpugonornyeckuit Meto. 3akoH eIMHO00pa3usi TMOPUIOB IIEPBOTO MTOKOJIEHUS
(nmepBbIit 3ak0H MeHnzens). 3akoH pacuiernieHus (BTopoit 3akoH Menens). O0bsacHEeHNE 3aKOHOB
MeHngenss ¢ NO3MIMKM THUMNOTE3bl YUCTOTHI TaMeT. AHAIM3UPYIOIIEE CKPEIIMBaHUE. 3aKOH
HE3aBHCHUMOI0 KOMOMHHMpOBAHHS NPU3HAKOB (TpeTUd 3akoH MeHpens), ero 3HadeHue Uit
000CHOBaHMS KOMOMHATHUBHOW H3MEHUYMBOCTH. IIpOMEXYTOUHBIH XapakTep HacieJ0BaHUS.
Cuemiennoe HacienoBanue. 3akoH T. Moprana, BKJIaJ1 €ro mKoJIbl B 000CHOBAaHHE XPOMOCOMHOM
TEOpPUM HAcleACTBEHHOCTH. HapylieHue cremyieHuss TeHoB, ero mocjiencTBusd. [ eHeTuueckue
KapThl XpOMOCOM. XPOMOCOMHAasi TEOpHUsl HACIEICTBEHHOCTH — BblJaronieecss o0oOIIeHue
OMOJIOTMH TIEPBOM YETBEPTH XX B., KpaTKas HCTOPHsS, OCHOBHBIC TMOJIOKEHHUSA. XPOMOCOMHOE
ompeneneHue mnona. HacnemoBanuwe, cremieHHoe ¢ mojoM.  LluTomnazmaTtuueckas
HACJIEICTBEHHOCTh. KpaTkas HCTOpUsT  pa3BUTHUS  MOJIEKYJSIPHOM  T'e€HETUKU. [ eHHas
MHXEHEePHs,IEPCIIEKTUBBI PA3BUTHS B HAIIPABJICHUN MOJYYSHHs] MAaTEPUAJIOB U JIEKAPCTB HOBOTO
nokosieHus.  ColManbHO-3TUYECKHE MpOOJeMbl  CO3JaHHUS  TPAHCTEHHBIX  OPTraHU3MOB.
I'enetnuecku MoIU(GUIIMPOBAHHBIE TPOTYKTHI.

JeMoHcTpanus: repbapHble MaTepHalibl [0 pe3ysibTaTaM CKpEIIMBaHMUS PACTeHHH Ha
y4e0HO-OMBITHOM Y4YacTKe, TaOJIUIbI, CXEMbl, WLIIOCTPUPYIOLIUE 3aKOHBl HACIEJICTBEHHOCTH,
MIEPEKPECT XPOMOCOM.

Obobwenue 3nanuil.

Ipaxmuueckue pabomol:
2.PemnieHre TUMOBBIX 33724 M0 T€HETHKE

11 KJIACC - ypoBensb crangapt (354.)

Pa3znes I. OcHOBHBIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH M U3MeHUYnBOCcTH (11 4)

I. 3akoHOMepHOCTH HAC/IeACTBEHHOCTH (6 1)

I'. MeHaenb — OCHOBOMOJIOKHUK F'€HETUKH, €r0 MPEe/IIeCTBeHHUKH. [ [puHIun quckpeTHoi
HACJIEICTBEHHOCTH, €ro 3Ha4yeHHe [UIsl YCHEIIHOTO pAa3BUTUS TEHETUKU. MOHOruOpugHOe
cKkpemiuBanue. [ mbpuaonornyeckuii MeToa. 3akoH eIMHO00pa3usi TMOPUIOB IEPBOTO MOKOJICHUS
(mepBsIii 3ak0H MeHienst). 3akoH paclienienus (BTopoil 3akoH Menaenst). O0bsicHeHHEe 3aKOHOB
Menzaens ¢ NO3ULMI TUNOTE3bl YUCTOTHI raMmeT. AHAJIM3MPYIOIIEE CKpEIIMBaHHUE. 3aKOH
HE3aBUCUMOI0 KOMOMHHMpOBAaHUS NPU3HAKOB (TpeTHil 3akoH MeHzens), ero 3HaueHue JUis
000CHOBaHMS KOMOWHATHBHON W3MEHUMBOCTH. I[IpoMeXyTOUHBIN XapakTep HacieJOBaHuUs.
CuennieHHoe HaciefioBanue. 3akoH T. Moprasa, BKJ1a/1 €ro IKOJIbl B 000CHOBaHUE XPOMOCOMHOM
TEOPUH HACIEACTBEHHOCTH. HapylleHne cuemieHus reHoB, €ro MociencTBus. ['eHernueckue
KapThl XpOMOCOM. XPOMOCOMHAasi TEOPHsI HACJIEACTBEHHOCTH — BBIJaromeecs: 0000IeHne
Ouonoruu mepBoi yerBepTd XX B., KpaTKas MCTOPHUS, OCHOBHBIE MOJIOKEHUS. XPOMOCOMHOE
ompeneneHue nona. HacnenoBanue, cuemieHHoe ¢ nojoM.  [{uTomnmazmaruueckast
HaCJIeICTBEHHOCTh. KpaTkas ncTopus pa3BUTHS MOJEKYISPHON T'€HETUKU. ['eHHas nHXeHepus,
NIEPCIIEKTUBBI Pa3BUTHUS B HAIIPABJICHUU NIOJYYEHHSI MAaTEPUAJIOB U JIEKAPCTB HOBOT'O MIOKOJICHMS.



ConuanbHO-3TUYECKUE MPOOJIEMBI  CO3JaHUS TPAHCTEHHBIX OPraHu3MoB. [ eHeTHuecKu
MOAU(PHUITMPOBAHHBIC TTPOTYKTHI.

JeMoHcTpanus: repOapHble MaTepHalibl MO Pe3ysibTaTaM CKPEIIMBAHUS PACTCHHH Ha
y4eOHO-OTIBITHOM Yy9acTKe, TaOJHUIIbI, CXEMbI, WILTFOCTPUPYIONINE 3aKOHBI HACIEICTBEHHOCTH,
IIEPEKPECT XPOMOCOM.

Obobwenue 3nanuil.

1. TlepcrieKTUBBI pa3BUTHS, COIIUATBHO-ITUYECKUE MTPOOIEMBI MOJIEKYISIPHOW F€HETUKH U
TEHHOU MH)KEHEepUHU (IUCKYCCHS).

I1. OcHOBHBIE 3AKOHOMEPHOCTH U3MEHYMBOCTH (3 4)

Tumnbel Hac/IeICTBEHHOW W3MEHYHMBOCTH: KOMOWHATMBHAs W MyTanuoHHas. Mcrtopus u
IIOJIOKEHUsT MyTauMOHHOM Teopuu I'. ne ®pwusa. Tunel Myranuii: TEHOMHBIE, XPOMOCOMHBIE,
reHHble. MexaHu3M BO3HHUKHOBEHUS TeHHBIX MyTanuid. [IpsMbie u oOpaTHbIe T€HHBIE MYTaIlUH.
ComMarnueckue U TeHepaTuBHbIC MyTaluu. MckyccTBeHHOE moiydeHue Mmyranuid. Ousndeckue,
XUMUYECKHEe U OHOJOrHYecKne MyTareHbl. PoJb OTEYEeCTBEHHBIX YUEHBIX B H3yYCHUU
HMCKYCCTBEHHOTO MyTareHe3a. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACJIEJACTBEHHOW M3MEHYUBOCTH
H.W. BaBunioBa (wnu teopus usMeHYMBOCTH). [Ipencka3aTenbHble BO3MOXHOCTH 3aKOHA M €ro
3HAYEHUE JJIsl Pa3BUTUA T€HETUKH U cenekun. H.M. BaBuioB — BBIIAIOIIMIACS OTEYECTBEHHBIN
TE€HETUK U celeKinonep. MoaudukanmonHas 3MEHUYNBOCTh, €e 3HaueHne. Hopma peakium.

JleMoHCcTpaNMsA: pacTeHUs], WUTFOCTPUPYIOIIHE BIUSHHUE YCIOBHM CpeIbl HA N3MEHYHBOCTD
OpPraHW3MOB,  TaOJUIbI, CXEMBbI, TOSACHSIIONIME  3aKOHOMEPHOCTH  MYTAalUOHHOW U
MOTU(DUKAITUOHHOW U3MEHYUBOCTH.

Jlabopamopusie pabomul:

1. MoaudukanroHHas U3MEHYMBOCTh. BaprallMoHHBIN psijl, BapHallMOHHAs KpUBasl.

III. I'eneTuka yenoBeka (1 u)

Metoapl W3ydeHHS HACJICICTBEHHOCTH 4YEJIOBEKAa: TeHEaJOTUYECKU, OJIM3HEIOBBIM,
OMOXMMHYECKHUE, MUKPOOHOJIOTHYECKHE, ITUTOr€HETHYECKHEe METOAbl. XPOMOCOMHBIE 0OOJIE3HH,
ux npuuuHbll'eHHas  Tepamusa. L[eHHOCTP  TeHETHYECKMX  3HaHWH:  pe3yc-daxTop,
OJIM3KOPOJICTBEHHBIC Opaku W HX TMOCIEACTBUA, NMPOUIAKTUKA HACIEACTBEHHBIX OO0JE3HEH,
MEJIMKO-T€HETUYeCKOe KOHCynbTHUpoBaHue. IIpoexkt «['eHOM uYenoBeka», €ro 3HAYEHHE.
I'enernyeckass HEOTHOPOJAHOCTh YEJIOBEUECTBA — OCHOBA €ro OMOJIOTMYECKOTO M COLMAIBHOTO
nporpecca. ['eHeTnueckne oCHOBBI IMMYHUTETA. IHIMBHUAYyallbHOE pa3BUTHE U IIpoOiieMa paka.
buonoruueckrie 0COOEHHOCTH 3JI0KaYECTBEHHON OIMyXoJiu. Teopus 370Ka4eCTBEHHOTO pOCTa.
HacnenctBeHHOCTD U pak. DKOJIOTHUYECKUE YCIOBHSI PA3BUTHIX CTPAaH U OHKO3a00JI€BaHHUS.

JeMoHcTpanus: TabMUIbl, WUIIOCTPUPYIOIIME METOJbl H3y4eHUs HacCJeICTBEHHOCTU
YeJI0BEKa, XpOMOCOMHbIE O0JIE3HU.

Ipaxmuueckue pabomoi:

1. CocraBneHue po0CIOBHBIX.

IV. I'enetuka u cenexuus (1 1)

HckyccTBEeHHBIN M €CTECTBEHHBIN 0TOOP B CENEKIIUU KUBOTHBIX. AHAIN3 POJIOCIOBHBIX MTPH
noadope nmpousBoauTeneil. TUIbl ckpeuuBaHus B 3KUBOTHOBOIcTBE. OTHaneHHas THOpUIN3aus
U TeTepO3UC Yy KUBOTHBIX. POIIb ceNeKlMyu B COXpaHEHUU BUAOBOTO pazHooOpasus. Cenexius
MHUKpPOOPTraHW3MOB: OCHOBHBIE METOJbl U MEePCHEKTUBbL. MUKpPOOHOIOTHYECKAsT TEXHOJIOTHS, €€
JOCTHKEHHSI B TMIOJyYEHUU KOPMOBBIX OelkoB, (EpMEHTOB, TOPMOHOB, TMepepadboTke
MIPOMBIIIIJIEHHBIX U OBITOBBIX OTXOJIOB, SKOJIOTHYECKH YHUCTOTO OMOTOILITNBA.

JemMoHcTpanusi: Tabnuipl, GoTorpaduu MOPOJ, COPTOB, MOJHUILUIOMIHBIX, MYTaHTHBIX
¢dbopM, MEXBHUIOBBIX THOPUIOB.

Ixexypeuu:

2. DBriBemeHHUE HOBBIX COpPTOB KYJIBTYPHBIX PpACTEeHHH M TOPOJA IKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIIUIO, CEIbCKOX03HCTBEHHYIO BBICTABKY, IIIEMEHHYIO (hepmy).

Obobuenue 3nanuil:

1. Briparomnyecs oTeuyeCTBEHHBIC TeHETUKH U CCIICKIIMOHCPBI (KOH(I)epeHLII/IH).



Pazpnen I1. Opranusm u cpena. Hagopranusmennslie cucremMmbl. Jkocucremsl (14 1)

I. Opranusm u cpena (4 4)

DKoJoTHs, ee 3HaYeHHEe KaK IEHHOCTHO-HOPMAaTHUBHOTO 3HAHHA. DKOJIOTUYECKUE (PaKTOPHI:
abuoTudeckue, OMOTUYECKUE, aHTpororeHHbie. Cpenbl )ku3HU. BogHas cpena, ee 3KOJIOoruIecKue
0COOEHHOCTH: TIOJIBIYKHOCTD, INIOTHOCTD, BA3KOCTh, MPO3PAYHOCTh, CBETOBOM M TEMIIEPATYPHBIH
pEeXHUM, ra30Bbli COCTaB BOJOEMOB. AJanTaluy BOJHBIX OpraHu3MoB K cpene. HazemHo-
BO3/yIIHAs cpena. BakHelmme kimnMaTuaeckue pakTopbl: CBET, BIAKHOCTD, TeMiepaTypa. CBer
KaK KIMMaTUYECKUH (akTop. DKOJIOTHYECKUE IPYIIIbI pACTEHHH 110 OTHOIIEHUIO K cBeTy. [louBa
— camasi MOJIOJIasi Cpeia )KHM3HH, ee 0COOeHHOCTH. JKUBBIE OpraHU3MBbl, KaK Cpe/ia )KU3HH.

JleMoHCTpanusi: CXEMbI, TAOJIULbI, PUCYHKH, WJUTFOCTPUPYIOIINE Pa3IMUHbIE CPE/Ibl KU3HU
U JeWCTBHUE PKOJIOTMUECKUX (PAKTOPOB HA OPraHU3MBI.

Oboowenue 3Hanull:

1. Cpenpl KU3HU U SKOJOTHYECKHE (DAKTOPHI (CEMHHAp).

Il. Monyasinus, Bua, 0MOLEHO3 — :KUBbIE cUCTeMBbI (4 1)

buonoruueckuii Buag — 00bEKT M3y4EHHs] CUCTEMATHUKH, 3KOJIOTUH, T€HETUKHU, IBOJIIOLNU.
Kputepun Bupa: mopdosoruueckuil, reorpauueckuii, 5KOJIOTHUYECKUH, OMOXMUMHUYECKUH,
(Gbu3MONIOrMYecKuid, J3TosNorHMueckuid, reHetudeckuid. Crpyktypa Buga. llonmymsmus —
CTPYKTypHasi €IWHUIA BHJA, TEHETUYECKH OTKpbITas cucreMa. BaxkHeilue mnoka3areau

COCTOSAHUA TOMYJIALUN — YHUCICHHOCTbh MW IINIOTHOCTb, HUX 3aBUCHUMOCTH OT POXIACMOCTH,
CMEPTHOCTH, BBDKHBAEMOCTH, IIJIOJIOBUTOCTH OcoOeil. BospacTHas u TmosioBas CTpPYyKTypa
momyJisauK. buoneHo3 — camasi CIOKHasi KuBas cucTeMa. BujoBas W MpoCTpaHCTBEHHAs

CTpyKTypa OuolieHo3a. buonorndyeckoe pasHooOpasue, €ro eHHOCTb. THUIIbI B3aUMOOTHOLICHUH
TIOMYJISAIIMA Pa3HBIX BUJOB B OMOIIEHO3E: MyTyallu3M, CHUMONO3, KOMMEHCAIN3M, XUIIIHHYECTBO,
Mapa3uTU3M, KOHKYpPEHIIUs. DKoJoruueckas Huma. [IpuHiuun KoHKypeHTHOTO uckitoueHus [7.O.
layse.

JeMoHcTpanusi: TaOIUIbI, CXeMbl, PUCYHKH, TepOapHbIe 3K3EMIUISIPhI, MIUTFOCTPUPYIOLTHE
KpUTEpUU BHJIA, TOMYISUOHHBIE CTPYKTYPbI, TAIIOB MEXBUJIOBOTO B3aUMOICHCTBHSL.

Jlabopamopusie pabomul:

2. 3yueHue KpuTepueB BUA.

Obobwenue 3nanull:

1. Hagopranu3MeHHbIE CUCTEMBI: IOMYJISIMS, BU (CEMHHAP).

III. Dxocucremsl (4 4)

buoreonenos. Okocucrema. Briman A.J[. Tencimm u B.H. CykadeBa B co3nanue ydeHus: o0
IKOCHCTEME U OroreoreHo3e. OyHKIMOHAIbHbIE TPYIINBI OPraHU3MOB B 3kocucTteme. [Ipupoabie
Y aHTPOTIOT€HHBIE PIKOCUCTEMBI, UX pazHooOpasue. Tpodpuueckas cTpykrypa 6uoreonenosa. Lernu
MUTaHUS: MacTOUIIHBIE U eTpuTHbIe. Tpoduueckue ypoBHH. [IpaBuiio SKOIOTHUECKUX MUPAMHUI.
PazButue u cMena sxocuctem. [lepBuuHbie U BTOpUUHbIE CyKlieccuu. OTIMUME €CTECTBEHHBIX U
HCKYCCTBEHHBIX IKOCHCTEM (arposKOCUCTeM). ATrpOLIEHO3, €ro BBICOKas MPOAYKTUBHOCTH W
HeycToH4YMBOCTh. [lyTH MOBBILIEHHS] YCTOMYMBOCTH arpolieHO30B. B3auMoCBs3b OHOTre01eH030B
B Omnocdepe. OmacHOCTh OOenHEHUS OUOJOTMYECKOTO pa3HOOOpa3us IUTAHETHI, IMYTU €ro
coxpaneHusa. Ocob0 oxpaHseMble NPHUPOJIHBIE TEPPUTOPUU: 3AMOBEIHUKH, 3aKA3HUKHU,
HallMOHAJIbHBIE MapKH, MaMSTHUKH IIPUPOJIBI.

JeMoHcTpanusi: TaOMUIBI, CXEMbI, HWIIIOCTPUPYIOUIUE DKOCHCTEMHYIO OpPTaHH3aIUI0
KU3HU M BO3JCHCTBHE 4YEIOBEKAa Ha >KUBYIO MPHPOAY, TepOapHble MaTepuambl, TaOIUIIbI,
WUTIOCTPUPYIOIINE THUIBI MEXKBUIOBOTO B3aMMOJAEUCTBUS, Pa3zHOOOpa3re SKOCUCTEM; CXEMBI,
PUCYHKH, OTpa)Karollre BUIOBYIO, IPOCTPAHCTBEHHYIO M TPOGUUECKYIO CTPYKTYpPbI OMOIIEHO30B.

Obobwenue 3nanuil:

1. ITytu coxpaneHust OMOJIOTUYECKOTO Pa3HOOOPa3us (3aIInuTa IPOEKTOB).

IV. bBuocdepa (2 9)

buocthepa — emunas rioOanbHas 3KoJorudeckas cuctema 3emuu. Kpartkas uctopus
CO3/IaHUsI U OCHOBHBIE TOJIOXKEHHUs1 ydeHus o Ouocdepe. B.M. BepHaackuii — Bblgaronuiics
MBICIIUTENb, JHAEP €CTeCTBO3HaHUs XX Beka. «BCIOAHOCTH» XHU3HM B Ouocdepe, TpaHUIIBI



ouoctepsl. Pacnpenenenue xu3Hu B Ouocepe. JKuBoe BemecTtBo, €ro CBOWCTBA U
reoxuMudeckue GyHKuuu. KpyroBopoT BemecTs — OCHOBa LIEIOCTHOCTH OHOCHEPHI.

JlemoHcTpanusi: TaOJIMIBI,  CXEMbl,  WUIIOCTPUPYIOIIUME  TpaHUlbl  Ouocdepsl,
OMOTEOXUMHUYECKUE IIUKIIBL.

Obobuenue 3nanutl:

1. Bkiag yuenust o 6nocdepe B 00111€U€T0BEUECKYIO KYIBTYPY.

Paznea III. Mukpo- u makpo3Bo.onusi. Pasnooopasue opranuveckoro mupa (5 u)

V. Muxpo3soonus (3 1)

PasButne 3BOMIONMOHHBIX B3MI0B 1+ JlapBuH. @OpMUpOBaHUE CUHTETHYECKON TEOpUU
somonnu (CTD). Tlomymsaumst — »siemMeHTapHast 3BOJIONMOHHAs cTpykTypa. Bxmang C.C.
UeTBepukoBa B CTAHOBJICHHE U PA3BUTHE TCHETUKH Tomyisiiui. [lomynsuuoHHBIE BOJIHBI —
(hakTOp MUKPOIBOJIIOIUH, CIIyYallHO U3MEHSIOIINNA YaCTOTHI aJIJIEJIe U TEHOTUIIOB B TIOIYJISIIHH.
Hpeiip reHOB, ero BIMSHME Ha W3MEHEHHE TIeHO(OHAA MAJOYUCICHHON NOMYJSIUY.
EctectBenHbIlt 0TOOp — HampaBisgoOmUNA (HAKTOp MHUKpPO3BOJIOUUU. DOPMBI €CTECTBEHHOTO
oTOOpa: JABWXKYIIUH, CTaOMIM3UPYIOUIWH, pa3pbiBatoiuii  or6op. TBopueckas poib
€CTECTBEHHOTro oTOopa. M3omsiusa — (akTop MHUKpPOIBOIIONNK, HApYMIAIOMUA CBOOOIHOE
CKpEILMBAHUE MEXY 0COOIMU COCETHUX MOMYNSINil. POpMbI U30JIALUH:
reorpaduueckasi, Ouosnornyeckas. Bo3HUKHOBEHHE NPUCIIOCOONEHUNH — pe3ylbTaT NeHCTBUS
(dakTopoB MHKpOdIBOIIONMU. BumooOpazoBanme — pe3ynbTaT MHUKPOIBOMIONKU. CrocoOb!
BHUJI000pa30BaHUs: reorpaQuueckuil U IKOJIOTUYECKHUH.

JeMoHcTpanusi: TabIUIbl, CXEMbI, WJUTIOCTPUPYIOLINE AeHcTBUE (aKTOPOB HBOJIIOLIHUY,
MPUCTIOCOOJIEHHOCTH OPTAaHU3MOB K Ccpezie 0OMTaHusI, CITOCOOBI BU000pa30BaHUSI.

Jlabopamopusie pabomul:

2. IlpucmocoOJIeHHOCTh OPraHW3MOB K cCpele OOWTaHWs KaK pe3yiabTaT JIeHCTBHS
€CTECTBEHHOT'0 0TOOpa.

Obobwenue 3nanull:

1. JlapBUHHU3M U aHTUAAPBUHU3M O (aKTOpaxX IBOJIOIUN (JTUCKYCCHS).

VI. MakposBosouus (2 4)

Mopdonoruueckne a0Ka3aTenbCTBAa 3BOJIONUHN: TOMOJOTMYHBIE OpraHbl, PYAUMEHTHI,
aTaBU3MBbI. DMOPHOJIOTHYECKHE JTI0Ka3aTeabcTBa dBotonuu. M.1. Meunnko,A.O. KoBaneBckuii
—  OCHOBOIIOJIO)KHMKH  3BOJIIOHMOHHOM  3MOpuojoruu.  buoreHernueckuid  3aKoH.
[TaneonToNIOTMUECKHE JI0Ka3aTesIbcTBa MaKpO3BOJIIOIUU: MEePEXO0IHbIE bopMbl,
¢unorenernueckre psanel. Bximag B.O. KoBameBckoro B pa3BUTHE  DBOJIIOIMOHHON
MaJICOHTOJIOTUH . 3AKOHOMEPHOCTH MaKpO3BOIOUMU. OCHOBHBIE HAIIPABJIEHUS 3BOJIFOLIMOHHOIO
npouecca. [Iporpecc u perpecc B 3Bomouuu. [lyTu noctuxkeHus OMOJIOTHYECKOro IMporpecca:
apomopdos, manoamanrtauusa, odbmas aereHepauus. A.H. Cesepuos, W.U. Illmansrayzen —
BBIJIAIOLIMECA OTEYECTBEHHBIE 3BOJIFOIUOHUCTBHI.

JeMoHcTpanusi: TaOMUIBl, CXEMbl, repOapHble  SK3EMIUIAPBI,  HIUIIOCTPUPYIOIINE
apoMop(}o3bl, UaNOATANTAIUNY, OOUIYIO JeTeHEPALIHIO.

VII. PaznooOpa3ue opranudeckoro mupa (1 1)

Cucrema >XMBBIX OpraHum3MoB. VCKycCTBEHHbIE M €CTECTBEHHbIE CUCTEMbI. [IpuHIMIBI
knaccudukanuu (OMHapHAs HOMEHKJIATypa, MPUHIUI COMOJYMHEHHOCTH TakcoHOB). llapcTBa
xuBoi npupoasl: bakrepun, Xusotusie, Pactenus, I'puoOsl.

JeMoHcTpanusi: TaOMUIBl,  cXeMbl, repOapHbple  MaTepwadbl W KOJUICKIIHH,
WUTIOCTPUPYIOIIHNE Pa3HO00pa3ue KUBBIX OPraHU3MOB.

Pazgen IV. Ilponcxoxknenue u pa3BuTHe JKM3HH HA 3emJie.

I. Ilponcxoxaenne u pa3BuTHE KU3HA HA 3emuie (2 4)

buo- u abuorenes. ['unore3a A.W. Onapuna. Mictopus pa3BuTHs Ku3HU Ha 3emie. ApxeH,
MpPOTEPO30M, Naneo30i, Me3030il, KailHO30W. ITambl 53BOJIIOIMM YelOoBeKa. B3auMocBs3b
OMOJIOTUYECKHUX M COLUANBHBIX (DAKTOPOB B XOJI€ AHTPOIIOCOIIMOTEHE3a.

JeMoHcTpanusi: TaOMUIbI, KApTUHBI, PUCYHKH, OKaMEHEIOCTH, OTIEYaTKH, repOapHbIe
Marepuaibl, KOJUIEKIMHU, WUTIOCTPUPYIOIINE pa3BUTHE KU3HHU HA HAIlleH IlaHeTe



TPEBOBAHUSA K YPOBHIO IOATI'OTOBKHA YYALIUXCHA

B pesynbrate u3ydyeHus: OMoJIOTUN YIEHUK J0JKEH

3HATH/IOHMMATH

* NPU3HAKU OUONO2UYECKUX 00BEKMOo8: YKUBBIX OPraHU3MOB; T€HOB M XPOMOCOM; KJIETOK U
OpPraHu3MOB JKMBOTHBIX M YEJOBEKa; MOMYISLUH; SKOCUCTEM; OHOC(Epbl; KUBOTHBIX CBOETO
peruoHa;

* CyyyHOCmb  OUONI0CUYECKUX Npoyeccog: OOMEH BEIIECTB W IPEBPAIEHHUS 3HEPIHH,
NUTaHWE, JbIXaHWE, BBIICICHNE, TPAHCIOPT BEIIECTB, pPOCT, PAa3BUTHE, PA3MHOXKEHHE,
HACJIC/ICTBEHHOCTh WM W3MEHUYMBOCTb,  PEryJslus  JKU3HEACATEILHOCTH  OpraHu3Ma,
pa3ApakuMOCTh, KPYTOBOPOT BEIIECTB U MPEBPAILICHUNE SHEPTUHU B SKOCHCTEM AX;

* 0COOEHHOCTH OpraHU3Ma YeI0BeKa, ero CTPOCHUS, )KU3HEACATEIIbHOCTH, BBICIICH HEPBHOM
JESATETBbHOCTH U TIOBEICHUS;

yMeThb

* 00BACHAMY !

pois 6uonoruu B (POPMHPOBAHWN COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpA, B
MPAKTUYECKOHN JCATEIHOCTH JIFOJICH U CAaMOTO YUEHUKA,

POJICTBO, OOIITHOCTD MPOUCXOKICHHSI M IBOJFOIMIO )KUBOTHBIX (Ha IPUMEPE COTIOCTABIICHHS
OTJIENbHBIX TPYIN);

POJTb pa3IMYHBIX OPraHU3MOB B KU3HU YEIOBEKA M COOCTBEHHOU JESITEIHbHOCTH;

B3aMMOCBSI3U OPTraHU3MOB U OKPY)KAIOIIEH CPeIbl;

POJIb OHOJIOTHYECKOT0 Pa3HOOOpa3us B COXpaHEHUH Ouocdepsl;

HEO0XOIMMOCTD 3aIIHUTHI OKPYXKAFOIIEH CPEJIbI;

POJICTBO YeJIOBEKa C MIICKOITUTAIOIIMMH JKUBOTHBIMHU, MECTO M POJIb YEIIOBEKA B MPHPO/IE;

B3aMMOCBSI3U YEJIOBEKa M OKPY)KAIOUIeH Cpebl; 3aBUCUMOCTh COOCTBEHHOI'O 3J0POBbS OT
COCTOSIHUSI OKpYXKAIOILEH Cpesibl;

IPUYMHBI  HACJIEACTBEHHOCTM M  M3MEHUUBOCTH, IIPOSIBJICHUS  HACIEICTBEHHBIX
3a00JIeBaHNH, MYMMYHUTETA y YEJIOBEKa,

POJIb TOPMOHOB ¥ BUTAMUHOB B OPraHU3ME;

* uzyuamo OuoI02UYECKUE 0OBEKMbL U NPOYECCHL:

CTaBUTh OMOJIOTMYECKUE SKCIIEPUMEHTBI, ONTUCHIBATh U OOBSCHAThH PE3YJIbTAThI OIBITOB;

HaOIr0/1aTh 32 POCTOM M Pa3BUTHEM JKUBOTHBIX, NOBEIEHHEM >HBOTHBIX, CE€30HHBIMU
U3MEHEHUSIMU B IIPUPOJIE;

paccMaTpuBaTh Ha TOTOBBIX MUKpOIIpenapaTax 1 OMUChIBATh OMOJIOTHYECKHE OOBEKTHI;

* PACnoO3HAaBaAMs U ONUCHIBAMD:

Ha TabJIMIIaX OCHOBHBIE YaCTU U OPraHOUAbI KJIETKH, OPraHbl U CUCTEMBI OPIaHOB YEJIOBEKa;

Ha XKUBBIX OOBEKTaX M TAOJIMIAX OPraHbl U CHUCTEMbI OPraHOB >KUBOTHBIX, >KMBOTHBIX
OTJIEJIbHBIX TUIIOB U KJIACCOB;

HauboJyiee pPacCHpOCTPaHEHHbIE >KMBOTHBIX CBOEH MECTHOCTH, JOMAIIHUX KUBOTHBIX,
OIIaCHbIE /7S YeJIOBEKA )KUBOTHBIE;

* 6b16/1Mb N3MEHUUBOCTh OPIaHU3MOB, IPUCIIOCOOIEHHSI OPraHU3MOB K cpejie OOuTaHus,
THUIIBI B3aUMOJICHCTBUS PA3HBIX BUIOB B 3KOCHCTEME;

* cpasHueams Ouonocuveckue 0Ovekmul (KIETKU, TKaHW, OPraHbl U CUCTEMbI OPraHoB,
OpraHu3MBbl, IpeACcTaBUTENEH OTAEIbHBIX CHCTEMaTHYECKUX IPYIII) U JIeaTh BBIBOJIbI HA OCHOBE
CpaBHEHMS;

* onpedensAmsy NPUHAIISKHOCTh  OHMOJIOTMYECKMX  OOBEKTOB K  OIpeJeseHHOU
cucTeMaTHyeckoi rpynne (Kiaccupukamms);

* AHAIU3UPOBAMb U OYEeHU8amb BO3JEUCTBUE (AKTOPOB OKpYXKarolleh cpeibl, (pakTopoB
pHCKa Ha 3J10pOBBE, TOCIIEACTBUH JIEITETHHOCTH YeI0OBEKa B 9KOCHCTEMAaX, BIUSIHUE COOCTBEHHBIX
MOCTYIIKOB Ha KUBBIE OPraHU3MBbI U SKOCHUCTEMBI;

* NIPOBOJIUTH CAMOCTOSITEIIBHBIN MOMCK OMOJOrMYeCKON MH(OPMAIIUKM: HAXOAUTh B TEKCTE
y4yeOHUKa OTIMYHUTEbHbIE MPU3HAKM OCHOBHBIX CHCTEMATHYECKUX TPYII; B OHOJOTMYECKHX
CIIOBapsAX M CHPABOYHHMKAX 3HAYEHUS OMOJOTMUYECKMX TEPMHHOB; B PA3IMYHBIX HCTOYHHUKAX



HEOO0X0MMYI0 HMH(POPMALMIO O JKUBBIX OpraHu3Max (B TOM 4YHCIE C HCIOJIb30BAaHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTHA);

HCII0JIL30BATH NPHOOpPEeTEeHHbIC 3HAHUSI H YMEHHS B NPAKTHYECKOH JesiTeJIbHOCTH H
NOBCEAHEBHOM KM3HU IS

* coOmoieHust Mep MpO(UITAKTUKY 3a00JI€BaHHA, BBI3BIBAEMBIX PACTEHUSIMH, )KUBOTHBIMU,
OakrepusMu, TpubaMHU W BHPYCaMH; TpaBMaTu3Ma, cTpeccoB, BUY-undexium, BpeaHBIX
NpUBBIUEK (KypeHHUE, aJIKOroJM3M, HapKOMaHHWsA); HapyLIeHHUs OCaHKW, 3pEHHs, Ccllyxa,
MHQPEKIMOHHBIX U TIPOCTYIHBIX 3a00JICBAaHMUIA;

* OKa3aHUs NEPBON MOMOILY NPU OTPABJIEHUHU SAOBUTBIMU I'pUOAMU, PACTEHUSIMH, YKycax
KUBOTHBIX; IPHU MPOCTYIHBIX 3a00JI€BAHUSAX, OKOIrax, OOMOPOXKEHHUSAX, TPaBMax, CHACEHHUU
YTOIAOLIETO;

* palMOHANBHOW OpraHU3alMu TpyJda M OTIbIXa, COOJIOJCHHS NpPaBUJ TMOBEICHUS B
OKpYKarollen cpene;

* BBIPAILLMBAHUS U Pa3MHOXKEHUSI KYJIbTYPHBIX PACTEHUN U IOMAIIIHUX )KUBOTHBIX, yX0JIa 3a
HUMU;

* IpOBE/ICHUs HAOJIOICHUH 32 COCTOSIHUEM COOCTBEHHOTO OpraHu3mMa

KanengapHo — remaTtuyeckoe miaanupoBanme no omosaoruu 10 kaacce (35 yacos, 1 yac B

HeJ1eJI10)

Ne Jlara JlaGopaTopHble M IPAKTHYECKHE

n/n | Inax | dakr Tema padoThI Ao
Beenenue (1 1)
§l,c
1 OCHOBHBIE CBOMCTBA XUBBIX CUCTEM. Y POBHU TIPHT
OpraHu3aliy XUBOU NPUPOJIBL. yueo!
(pabc
Pasnen 1. Buosioruyeckne cucreMbl: KIeTKAa M Opraiusm (22 v)
I. Xumus kierku (4 4)

§2,c.1
2 buoxnmusa. Heopranmdeckue BelecTsa. 11, 2
HIPUIIC




yuebH
(pabor

Opranuueckue coenuHeHus. Y rieBoAbl. JInmuast

§3, c.]
13, s
TIPUIIO
yuebH
(pabor

benku: ctpoeHne MoneKyIbl, OnonIoruuecKue
GbyHKINU.

Jlabopamopnas paboma Ne
1 Ponb depmenToB B
OMOXUMHUECKUX PEaKIHSIX.

§4, c.]
17, o
TIPUIIO
yuebH
(pabor

Hyxnennossie kucnotsl: IHK, PHK, AT®

§5, c.1
19, o
TPHIIC
y4eOH
11 (pa

I1. HekJeTounble (hopMbI KU3HHU (24).

Hexnerounsie dhopmel sxu3an. OcobeHHOCTH
CTPOCHUS, KUZHEACITSIIEHOCTH M Pa3MHOKEHUS
BHUPYCOB, UX IIPOUCXOXKICHHUE.

§17,c
43, a7
TPHUIIO
y4eOH
37 (pa
OO
o001
320071

BupycHsie 601e3H1 — r100anbHAs
ONacCHOCTh. (cemunap)

II1. KiieTka— 1eJ10CTHASI CCTeMa B3aMMOCBSA3AHHbBIX OPraHouaoB (5

1)

Knerounas teopus. OOmuii TUTaH CTPOSHUS KIETOK
MPOKAPUOT ¥ DYKAPHOT.

Jlabopamopnas paboma
No2 CpaBHEHHE CTPOCHUS
KJIETOK MPOKAPHUOT U
9YKapHOT.

§6, c.

41, o;
HPHJIC
yueOH
15 (pa

[ToBepXHOCTHBIE CTPYKTYPHI (KIIETOYHASI CTCHKA,
TJINKOKAJINKC), CTpoeHne u pyHkunu. Kinerounsie
MeMOpaHBI: X CTPOSHHE U (yHKIIHH

Jlabopamopnas paboma
Ne3 SIBnenns ma3mMonusa u
JIETIa3MOIH3a B
paCTUTEIBHBIX KIETKaX

§7, c.

23, o
TPHJIC
yueOH
17 (pa

10

Bakyonsphas cucrema 1 OHOPHO-ABHUraTeNbHAs
CHCTEMa KJIETKH

§8, c.

25, 2
TPHJIC
yaeOH
19 (p

11

[Inactuaer u MuToXoHIPHUHA. PUOOCOMBI

§9, c.

27, o
TPHJIC
yaeOH
21 (p:

12

SAnpo, ero crpoenue u pyHkunu. KommnoneHts! sapa:

SAPBINIKO, XPOMATHH U XPOMOCOMBI

§11,c
31,
TPHJIC
yaeOH
25 (p:

IV. ZKu3HeHHbII HUKJ KIeTKH (3 4).

13

Henenue kinerku. AMuto3. Mutos. Metios

§12, ¢
33, o
TPHJIC
yuebH
29 (p




IOJIrO
CEMUH

14

I'ubenp kimerku: anonTo3, HeKpo3. JleneHne KIeTok
KaK OCHOBa Pa3HO00pa3us CIIOCOO0B Pa3MHOKCHHS
JKUBBIX OPTaHU3MOB (CemMuHnap).

15

Obobuenue snanuii: Knerka - 1emocTHast CHCTEMa

c.26-2
TETPa,

V. Knerka — oTkpbITas cucreMa. O0MeH BellecTB M IpeBpalieHue dJHepr

uu (6

16

OOMeH BEIIECTB — OCHOBA KU3HEAESITEIbHOCTH
KiIeTKku. POTOCUHTE3

§10, c
29, o
TIPUIIO
yuebH
23 (p

17

MounekynsipHast TEOpUs I'€Ha.

§25,¢
61, o
TIPHUIIO
y4eOH
55 (pa

18

BuocuHTe3 OEIKOB

§26, ¢
65, 2
TIPHUIIC
yueOH

57 (pa

19

['enernueckuii Kom.

IIpaxmuueckas paboma
MNel. Pemenne
3JIEMEHTAPHBIX 3a7a4 110
MOJIEKYJISIPHOM OMOJIOTHH

§26, ¢
65, 2
TIPHJIC
yueOH
57 (pa

20

MornekynsipHas Teopus reHa, ee 3HadyeHue. [ enHas
UHXXEHEpUs (cemunap)

§27, ¢
67, 2
HPHIIC
yueOH
59 (pa
HOJTO0
CEMUH

21

DHepreTruka KISTKH: 3HaUYeHNne (OTOCHHTE3a H
IIBIXaHUS B OOMEHHBIX TIpoIieccax (cemunap)

VI. PasMHoOXkkeHMe U pa3BUT

e opranu3mos (6 4)

22

Croco0b1 pa3sMHOXKEHHUS OpraHu3MoB. becronoe
pasMHOXKeHHe U ero GpopMel. [ToroBoe pasMHOXKEHUE.

Jlabopamopnas paboma Ne
4 CTtpoeHne MOJIOBBIX
KJICTOK.

§13,c
35, a7
TPHJIC
yaeOH
31 (p:

23

Tl'amerorenes. OmonoTBopeHue

§14,c
37,
TPHJIC
yaeOH
TECTHI

24

JKu3HEeHHBIN UKL

§15,¢
39,
TIPHUIIO
yaeOH

25

Oco6eHHOCTH MHANBUAYAIIBHOTO Pa3BUTHS
KUBOTHBIX. OMOPHOHAJBHBINA EPUOL

§15,¢
39,
TIPHUIIO
y4ebH

26

[HocTaMOpHOHANBHBINA IEPHOJ PA3BUTHUS JKUBOTHBIX.
[Ipsimoe u HenmpsiMoe pa3BUTHE

§15,
39,
TIPUIIO
yueOH
33 (1




IOJIrO
KCEMU

KJ'IOHHpOBaHI/Iel MEPCICKTHUBLI U COLNUAJIBHO-

27
JTUYECKHE IPOOJIEMBL.. (cemunap)
Pazgen I1. OcHOBHBIE 3aKOHOMEPHOCTH HACTEICTBEHHOCTH W M3MEHYNBOCTH (
I. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH (6 1)
§18,1
3 o o 49, o
28 aKOHOMEPHOCTH HaclieoBaHusL. [1epBblii 1 BTOpoi npie
3akoHbI I'. Menaensa. I'nnore3a 4yucTOTH raMerT.
yuebH
41 (pa
§20, c
3 51, a3
29 aKOHEKBaBHCHMDFOKOM6HHHpOBaHHHHpH3HaKOB. npie
Tpernii 3axkoH MeHenst yae6H
43 (pa
§21,¢c
Ipaxmuueckas paboma Ne | 53, o;
30 XpoMocoMHas TeOpHsl HACIIEJCTBEHHOCTH 2 Pelienue TUIOBBIX 33134 | mpuio
110 T€HETUKE yueOH
45 (pa
§22, ¢
55, s
31 Cuermtennoe HacnegoBanue. 3akod T. Moprana TIPUIIO
y4eOH
47 (pa
§23,c
57, os
32 Hacnenosanue, CIENIEHHOE C IIOJIOM. [PHJIO
yueOH
51 (pa
§24, ¢
33 BzaumoneiictBue reHoB. I{uromnazmMatuyeckas iiﬂ;
HaCJIEICTBEHHOCTh yueon
53 (pa
34 Obobwenue 3uanuil. C.48-4
3aKOHOMEpPHOCTH HACIIEICTBEHHOCTH
35 Hmozoswiii ypok ¢.60-6!
KaneHnapHo-TeMaaneCKoe IJIAHUPOBAHHUE
®enepanbHblil 6a3uUCHBIN yueOHBIH MIaH A1 001eo0pa3oBaTeNbHbIX
yapexaenuil Pocculickon @enepannu, IpuMepHas IporpaMmma OTBOJUT HA U3Y4YECHHE
ouonoruu B 11 kiacce 68 dacoB (2 4yaca B HE/IENI0), COTTIACHO JEHCTBYIOIIEMY y4eOHOMY
wiany Ha 2023-2024 y4eGHbIN ro Ha U3ydeHHUe NpeMeTa OTBOAUTCS 68 4acos,
KaJIeHJJapHO-TEeMaTH4ECKOEe IJIAHUPOBAHUE COCTABIICHO Ha 68 YacoB
Ne Tema ypoka Kou-Bo

qacoB




Pa3nen 1. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHYMBOCTH.
Cenexuus. (7 4)

1 HacnencrBennas nsmenunBocTs. Tunsl Mmyranumii. [loBTopenue. 1
3aKOHOMEPHOCTH HacienoBaHus. IlepBblil 1 BTOpoil 3akoHBI I
Mengend. ['unore3a 4yucToThI ramer.
2 3aKOH TOMOJIOTHYECKUX PSAZOB B HACICICTBEHHON N3MEHUNBOCTH. 1
[ToBTOpeHue. 3aKOH HE3aBUCUMOTO KOMOMHUPOBAHUS MTPU3HAKOB.
Tperuit 3akoH MeHnens
3 MomdukanoHHast B3MEHYUBOCTb. ICKyCCTBEHHBIH 1
otbop. Jlabopamopnas paboma Nol
MonudukanoHHas U3MEHYMBOCTh. BapralimoHHbIN psij,
BapHUaIlMOHHAS KPUBas
4 Meroas! n3y4eHus1 HacIeACTBEHHOCTH YEJI0OBEKa. XPOMOCOMHBIE 1
6one3Hu, ux npuunHsl. [loBropenne. XpomocoMHasi TeOpHs
HACJICJICTBEHHOCTH
5 Cenexkuus pacrennii. [loBropenue. CuerieHHOE Hacle0BaHNUE. 1
3akoH T. Moprana
6 Cenexius )KUBOTHBIX U MHKPOOPTaHU3MOB. 1
[ToBTopenune. Hacnenosanue, cuersieHHoe ¢ nojiom. Bzanmoeiictue
reHoB. [{uromnasmarnyeckast HaCJIEACTBEHHOCTh
7 Konumponvnaa paooma Nel. 3akOHOMEPHOCTH HACIIEJCTBEHHOCTH WU 1
W3MEHUYNBOCTH
Honyasiuusi. Bun. buonenos. (7 4)
8 Bun u ero kpurepun. Jlabopamopnas paboma Ne2 «AzydeHue 1
KPUTEPHUEB BHUJIa»
9 [MonynsiunonHas cTpykrypa Bujaa. CBOMCTBA MOMYJISILIMK, UX JUHAMUKA 1
10 Jlemorpaduueckasi cTpykTypa nomyssiiiuu. [Tupamuab BO3pacTos. 1
11 bronienos u ero crpykrypa 1
12 Turbl B3auMOoIeHCTBHSI 0COOEH pa3HBIX BUIOB B OMOIIEHO3E 1
13 BayTpuBH10Bas 1 MEKBHUI0Basi KOHKYPEHIIHS. 1
14 DKoJIoTHYecKasi HUIa 1
IkocucremMsbl (6 4)
15 OO6mras xapakTepucTUKa SKOCUCTeM. PasHOOOpas3ue 3KocucTeM 1
16 Tpodudeckas CTpyKTypa 3KOCUCTEMBI. DKOJIOTHUYECKUE THPAMU/IBI. 1
17 Pa3BuTne u cmena skocucreM. Paznoobpasue skocucTem. 1
18 BunoBas u Tpoduyueckas CTpykTypa arpo3KOoCHCTEMBI (Mapka, 1
cana) Ilpaktuyeckas padora Nel CpaBHUTETbHAS XapaKTEPUCTHKA
IPUPOJIHBIX IKOCUCTEM U arpodKOCUCTEM CBOEH MECTHOCTH
19 ATpOIIeHO3 1 arpocucTeMa, ux ocodoeHHocTH. [IpakTuyeckasi 1
pabora Ne2. BrisiBieHHE aHTPONIOT€HHBIX U3MEHEHUN B 3KOCHCTEMAaX
CBOEH MECTHOCTH
20 Dkckypcusi. EcTecTBeHHBIE U NCKYCCTBEHHBIE IKOCHCTEMBI 1
MECTHOCTH.
Buocdepa (8 1)
21 buocdepa — rnobanpHas skocucremMa. YueHue o onocepe 1
22 CocTaB U rpaHulibl 6uochepsl 1
23 KpyrosopoT BemiecTB B mpupojie. KpyroBopot yrinepona u azorta 1
24 JKvBoe BemecTBo 1 ero PyHKIUU 1
25 KpyrosopoTs! cepbl. Kucinothsie 10xu 1
26 Ocobennoctu kpyroBopota ocdopa 1




27 KpyrosopoTs! kuciiopoia 1 Bogaopoia. KpyroBopor Bobl. 1

28 I'o0asibHbIE HKOJIOTHUECKUE MTPOOIIEMBI 1
Pazges 2. 3akoHOMEPHOCTH MUKPO- H MaKpo3Boironmu (19 4).

29 PazBuTHe 3BOJIIOLIMOHHON TEOPHH 1

30 Muxkpo- 1 Makpo3BoTrOIHS. [Tomysiius — SeMeHTapHast equHUIA 1
HBOJTIOIIUHT

31 3akon Xapau—BaiinGepra. M3ydenne reHodoHIa momyasui 1

32 MyTanuoHHbINH IPOLECC — UCTOYHUK UCXOJAHOIO MaTepuana Jyis 1
€CTECTBEHHOI0 0TOOpa

33 [omynsimoHHBIE BOJHBI — (PAKTOP MUKPOIBOIIOIHAN 1

34 EctectBenHbIN 0TOOp — HanpaBIIAIOMUN (GaKTOP MUKPOIBOTIOLUH. 1
@DopMBbI €CTECTBEHHOT'O 0TOOpa

35 [Iprcnoco6aeHHOCTh OPraHU3MOB — PE3YJIbTAT 1
sBosonnn Jlabopamoprnas paboma Ne3 «BrisBienue
MIPUCIIOCOOJIEHUH Y OPraHU3MOB K cpejie OOUTaHUs

36 W3omnsmus — haktop BHI00Opa30BAHUS 1

37 JlapBMHM3M M aHTUIAPBUHU3M O (aKTOpax IBOJIOLHUH 1

38 I'eneTnueckue ocHOBHI BU000Opa3oBanus. ['eorpadguueckoe u 1
HKOJIOTUIECKOE BHJI000pa30BaHUE.

39 Konmponsnaa paboma Ne2 o teme: Dxocuctemsl. brocdepa. 1
MukposBonronus

40 JlokazatenbcTBa 3BOJIIOIUY Jlabopamopuas paboma Ne4 BrisBieHue 1
MPU3HAKOB  CXOJICTBA  3apoJbllIel  dYeloBeKa W JOPYTUX
MJICKOTIMTAIONIMX KaK J0Ka3aTeJIbCTBO UX POACTBA

41 OcHOBHBIE HAIIPABJICHUS DBOJIOIIMOHHOTO 1
nporiecca Jlabopamoprnas paboma Ne5 «BwisiBnenue apoMopho30B 1
WIMOAIANTAIMN Y PACTEHUHN U )KMBOTHBIX)»

42 [Tyt nocTrkeHust OMOJIOTHYECKOTO IIporpecca 1

43 DopMBI MAKPOIBOJTIOITUH. 1

44 3aKOHOMEPHOCTH MAaKPOIBOJTIOIIUN 1

45 DBOJIIOLMOHHBIE 3anpeThl. [IpeckazyeMocTb 3BOTIOHH. 1

46 AHTHIAPBUHOBCKAsT KOHIICTIIIHSI BOJIIOIIHH. 1

47 OCHOBHBIE 3aKOHOMEPHOCTH MaKPO3BOJIIOIIUH 1
Pa3nooOpasue opranudeckoro mupa (9 4)

48 Cucremaruka 1 3BoroIUs. [IpuHIUIIBI KiTaccupuKauu 1

49 Jlenenue >KMBBIX OPraHU3MOB Ha LIAPCTBA. [ pynimbl HeonpeaeTeHHOTO 1
CHUCTEMAaTUYECKOTO MOJIOKEHHS

50 IHapctBo Pactenus. [lonuapcteo barpsaku. Iloguapcrso Hacrosiue 1
BOJIOPOCIIH.

51 Hapcteo Pacrenus. [loguapcTeo Beicine pactenus. 1

52 HapctBo ’KuBoTHble . OqHOKIETOUHBIE. MHOTOKIIETOUHBIE 1
paanaibHO-CUMMETPHUUHBIC, IBYCIOWHEIE.

53 HapctBo ’KuBoTHBIE . MHOTOKJIETOUYHBIE IBYCTOPOHHE- 1
CUMMETPHYHBIE, TPEXCIOMHbIE

54 Tun Xomo0Bble 1

55 HapctBo ['pubs1. PaznooOpasue rpubos. 1

56 Konmponvnasa paboma Ne3 no reme: Makpo3BOJIOLHUS. 1

PazHoo0Opa3ue opraHnyeckoro Mupa

Pazges 3. IIponcxoskaeHue u pasBuTHe ;KM3HH HA 3emJie.




IIpouncxoxnenne u pazBuTHe ;Kku3HA Ha 3emie. (7 4)

57 Cy1mHOCTh KU3HU. ['umoTesa abuorenesa u 1
ouorenesa. IlpakTuyeckas padora Ne3 AHaiu3 U OLIEHKA Pa3THYHBIX
TEOPHl MPOUCXOXKICHUS JKU3HU.

58 Pa3BuTue )xu3HM Ha 3eMiie: apxel U IpoTepo3oit 1

59 Pa3BuTHe )X1U3HU B paHHEM Maje030€: KeMOpUi, OPIOBUK, CUITYP 1

60 Pa3BuTue )xu3HM B no3aHeM nasueosoe: JleBoH, kapOoH, IepMb 1

61 Pa3BuTHe )XU3HU B M€3030€. 1

62 Pa3BuTue )x13HU B KaifHO30€. 1

63 VcTopust pa3BuTHS )KU3HH Ha 3emiie 1
Buosnornyeckass u counajabHasi NPUPOAA YeJI0BEKa, ero MecTo B
ounocgepe (S 4.)

64 [TpoucxoxeHne YeloBeKa 1

65 Oco06eHHOCTH COBPEMEHHOTO dTana OMOJOTUYECKON IBOTIOIIUN 1
YyeJl0BeKa

66 YenoBeueckne packl. bromorndeckue GpakTopsl 3BOTIONNN H 1
COBPEMEHHBIN YeJIOBEK

67 Hcropus B3aumoericTBue 4denoBeka U npupoipl. Kospomronns 1
MIPUPOIBI U 00I1IeCTBA

68 Hmozosasn konmponvuasa padoma Ne4 1o kypcy «O06mei buosorum. 1

11 xmaccy.




