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HNOACHUTEJIBHASA 3AIIUCKA
Pabouas mporpamma 1o 6MOJIOTHH COCTaBJIEHA HA OCHOBE CIIEAYIOIIUX IOKYMEHTOB:
1) ®enepanbHeblii 3akoH Poccuiickoit @enepanuu ot 29 nexadbps 2012 r. N 273-D3 "O6 obpazoBanuu B Poccuiickoii eneparun”
2) ®enepalibHbII rOCYJapCTBEHHBIN 00pa3oBaTelbHbINA CTaHIaPT OCHOBHOTO 00I11eT0 00pa30BaHusl, YTBEPKIECHHBINA MpUKa3oM MuHHUCTEpCTBa
obpazoBanus u Hayku PO ot 17 gexabpst 2010 Ne 1897
3) IIporpaMMsI 110 OHOIOrHH, pa3pabOTaHHON aBTOPCKUM KOJIEKTHBOM 1o peaakiueit .b. Araponosoii, B.. CuoriazoseiM, 2013 roj
4) O6pa3oBarenbHON IPOrpaMMbl OCHOBHOI'O 001IEro 00pa3oBanus MyHUIMIIAIBLHOTO 0I0/KETHOTO 00111€00pa30BaTENbHOIO YUPEXKICHUS
«JIydoBckas cpennsis 00meoOpa3oBaTesbHas MIKOJIay, YTBepKAeHHOU mpruka3zom Ne85 ot 1.09.2020
5) Yuebnoro mnana MBOVY «Jlyuyosckas COILL» Yucrononbckoro myHuuunaibHoro paiioHa PT na 2020-2021 yueGHBINA TOf, YTBEPKAECHHOIO
JUpeKTOpoM miKoJibl, ipuka3 Ne71 ot 31.08.2020 r.;
6) ITonokeHust 0 CTPYKType, MOPSIKE pa3pabOTKH U YTBEPKACHUS pabOYUX IPOTrpaMM U YU€OHBIX KYPCOB MPEIMETOB MBOY «JlydoBckas
COILl» Yuctomnonbckoro MyHHIIMNaIsHOTO pailona PecniyOnuku Tarapcran, yrBepxaeHHoro mpuka3zom Ne64 ot 24.05.2017
7)

[Ipennaraemast pabodas mporpaMma o GMOJIOTUU AJIsl CpeHel 001eo0pa3zoBaTeNbHO MIKOJIBI peanu3yercs B yueOHukax «buonorus: OOmas
omonorus 10 ximacc-11 xmace. ba3oBerit ypoenb» aBTopsl: B.M. CuBoriazos, U.b. Aradonosa, E.T. 3axaposa. M.: [Ipoda 2016 rox. lanuas
porpamMMa COCTaBJieHa Ha OCHOBE (DYHIITaMEHTAIBHOTO sIJIpa COJCPkKaHUs 00IIero 00pa3oBaHus U TPEOOBAHHI K pe3yIbTaTaM OCBOCHUS CPEIHETO
(moHOT0) 001IeT0 00pa30BaHUS, ITPEICTABICHHBIX B DeiepaibHOM TOCYIaPCTBEHHOM 00Pa30BaTeIbHOM CTaHAAPTE CPEAHETO(ITOTHOTO) O0IIIEro
oOpa3oBaHus. B Heill Takke yuTeHBI OCHOBHBIC UJICU U ITOJIOKEHHS POTPaMMbI pa3BUTHUS ¥ (DOPMUPOBAHHS YHUBEPCAIbHBIX YUEOHBIX JCHCTBHM JJIs
cpenHero (IMOJHOT0) 001Iero o0pa3oBaHus U COOJIIOICHA MPEEMCTBEHHOCTh C MMPOTPaMMO TI0 OMOJIOTHU JJIsI OCHOBHOTO 00IIero 00pa3oBaHusl.

OcCHOBHBIE OTIHYUTENbHBIE 0COOEHHOCTH MTPOTPAMMBI 110 OMOJIOTHH ISl CPEAHEN IIKOJIBI 3aKITI0YAI0TCS B CIEAYIOUIEM:
- OCHOBHOE COZIep)KaHNe Kypca OPHEHTHPOBAHO Ha (PyHJTaMEHTAIBLHOE SIPO COJePKAHUS OMOIOTHIECKOTO 00pa30BaHNUS;
- 00beM u rmyOuHa y4eOHOTO MaTepuaa omnpeesiFoTesl TpeOOBaHUAMHU K pe3ylbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeNbHOM MPOTrpaMMbl CPEIHETO
oO1ero oopasoBaHusi Ha 6a30BOM YPOBHE;
- TpeOOBaHUs K pe3yabTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MPOTrpaMMbI CpEAHET0 001Iero 00pa3oBaHus U MPUMEPHOE TEMAaTHIECKOE
TUTAHUPOBAHHNE OTPAHUYMBAIOT 00HEM COJIEPKAHMUS, H3ydaeMOoro Ha 6a30BOM ypOBHE.
[IporpamMMma ompezenser coaep:kaHue u CTPYKTYpy yueOHOro MaTepuara, mocieJ0OBaTeIbHOCTh €ro U3y4eHus, MyTu (OPMUPOBAHUS CUCTEMBI 3HAHUH,
YMGHI/II\/’I H c10c000B ACATCIIBHOCTH, Pa3BUTUA, BOCIIUTAHUA 1 CONUAIIM3allN O6yanOHIHXC${.

I[InanupyemMble pe3yjbTaThbl OCBOCHHS Y4eOHOIO0 MpeaMeTa.
B pesyabTare nzydenus yueOHoro npeamera «buosorus» Ha ypoBHe cpeHero oomero o0pa3oBaHus:
BbinyckHUK HA 6230BOM YPOBHE HAYYHUTCSH:



-pacKpbIBaTh Ha MPUMEpax poib OMOJIOTUHU B (POPMUPOBAHUH COBPEMEHHOI HayYyHON KapTUHBI MUPA M B IPAKTUYECKOHN EATETLHOCTH JIIOJICH;
-[IOHUMATh U ONMUCHIBATH B3aUMOCBSA3b MEXK/ly €CTECTBEHHBIMU HayKaMK: OMOJIOrHel, PU3UMKON, XUMHUEH; ycTaHABIMBATh B3aUMOCBSI3b IPUPOIAHBIX
SIBIICHHI;

-[IOHMMATh CMBICII, pa3/IM4YaTh U OMUCHIBATh CUCTEMHYIO CBSA3b MEX/1y OCHOBOIOJIAraloOIMMH OMOJIOrMYECKUMHU MTOHATUSAMU: KJIETKA, OPraHu3M, BUJ,
sKocHucTema, buocdepa;

-MCII0JIb30BaTh OCHOBHBIE METO/Ibl HAYYHOI'O MIO3HAHUS B YU€OHBIX OMOJIIOrMYECKUX UCCIIEOBAHUAX, IPOBOJUTH SKCIIEPUMEHTHI 110 U3YUECHUIO
OMOJIOTHYECKUX OOBEKTOB U SIBICHUH, OOBSICHITH PE3yJIbTaThl SKCIIEPUMEHTOB, aHATU3UPOBATH UX, (POPMYIHPOBATH BHIBOJKI;

-(opMysupoBaTh r’UMOTE3bl HA OCHOBAHUH ITPEJIOKEHHONW OMO0JIOrn4ecKoil MH(pOpMAIMK U peAIaraTb BAPUAHTHI IPOBEPKU IMIIOTE3;
-CpaBHHMBATh OMOJIOTUYECKHE OOBEKTHI MKy CO00i 10 3alaHHBIM KPUTEPHUSIM, JeNIaTh BHIBOJIBI 1 YMO3AKIIOUEHHSI HA OCHOBE CPAaBHEHHS,
-000CHOBBIBATh €IMHCTBO )KUBOM U HEXKUBOM MTPUPOJIbI, POJICTBO )KUBBIX OPraHU3MOB, B3aUMOCBSI3M OPraHU3MOB U OKPYKAIOLIEH cpe/ibl Ha OCHOBE
OMOJIOTUYECKUX TEOPHii;

-IPUBOJUTDH IIPUMEPHI BELLIECTB OCHOBHBIX I'PYIIIT OPIraHUYECKUX COCIMHEHUN KIETKH (O€IKOB, KUPOB, YIIIEBOIOB, HYKJIEUHOBBIX KUCIIOT); -
pacro3HaBaTh KIETKH (IPOKAPUOT U SYKAPUOT, PACTCHUHN M JKUBOTHBIX ) TIO OTMCAHHIO, HA CXEMAaTHYECKUX N300paKEHUSX;

-YCTaHABJIMBATh CBS3b CTPOCHUSA M (PYHKIMI KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATh MHOI'000pa3He KIETOK;

-pacro3HaBaTh MOMYISALUIO U OMOJIOTHYECKUI BHJ] TI0 OCHOBHBIM MTPH3HAKAM;

-OIMCHIBaTh (DEHOTUII MHOTOKJIETOUHBIX PACTEHUH U )KUBOTHBIX 110 MOP(OJIOTMYECKOMY KPUTEPUIO;

-00BSACHATH MHOTOOOpa3ue OPraHu3MOB, IPUMEHSS YBOJIOIMOHHYIO TEOPHIO;

-KJIaCCU(PUIIUPOBATH OMOJIOrMUECKUE 0OBEKThl HA OCHOBAaHUH OJIHOTO MJIM HECKOJIBKUX CYIIECTBEHHBIX IPU3HAKOB (TUIIBI HUTAHUS, CIIOCOOBI IbIXaH U
U Pa3MHOXKEHUS, 0COOEHHOCTH Pa3BUTH);

-00BSACHATH IPUUUHBI HACIEICTBEHHBIX 3a00JI€BaHUIl; BBIABIIATh H3MEHUYUBOCTh Y OPIaHU3MOB;

-00BSCHATH MPOSIBIICHUE BUI0B H3MEHUYMBOCTH, UCTIOIB3Yysl 3aKOHOMEPHOCTH NU3MEHUNBOCTH;

-CPaBHMBATh HACJIEICTBEHHYIO M HEHACIIEICTBEHHYIO U3MEHUNBOCTb;

-BBISIBJISITH MOP(OJIOTHYECKHUE, (PU3UOIOTUIECKUE, TOBEICHYCCKUE aJTalTAllii OPTaHU3MOB K Cpezie OOUTaHHS U IEHCTBHIO SKOJIOTUIECKUX (PAKTOPOB;
-COCTaBJISITh CXEMbI IIEPEHOCA BEIIECTB M SHEPTHH B SKOCUCTEME (LI€TTM MUTAHUs); TPUBOAUTH J1I0KA3aTEIbCTBA HEOOXOAUMOCTH COXPAaHEHHUS
O6ropa3zHo00pa3ust sl yCTOWYMBOTO PAa3BUTHS U OXPAHbBI OKPY’KAIOLIEH Cpelbl;

-OLICHUBATh JIOCTOBEPHOCTh OMOJIOTHYECKOM HH(OpMALUHY, TOTYY€HHON U3 pa3HbIX HCTOYHUKOB, BBIJIENIATH HEOOXOIUMYIO HH(POPMALIUIO IS
WCTIOJIB30BaHUS €€ B y4eOHOU JesITeIbHOCTH U PEIIEHUH MTPAKTHYECKUX 337134,

-MIPE/ICTaBIIATh OMOIOTHYECKYIO HH(OPMAIIHIO B BUJIE TEKCTa, TAOIUIIbI, rpaduKa, 1uarpaMMbl U JeIaTh BEIBOJIbI HA OCHOBAaHMM MPECTAaBICHHBIX
JaHHBIX;

-OLICHUBATH POJIb JOCTHXEHUN T€HETHKH, CEJIEKLIUU, OMOTEXHOJIOTHH B PAKTUYECKOH IeATETbHOCTH YelloBeKa U B COOCTBEHHOMW KU3HU;
-00BSICHATH HETATUBHOE BIIMSHUE BEIIECTB (ATKOTOJISI, HIKOTHHA, HAPKOTHYECKUX BEIIECTB) Ha 3apO/IBIIIEBOE PA3BUTHE YEITOBEKA;

-00BSCHATH MOCIEICTBUS BIUSHUS MyTareHOB; OOBSICHATH BO3MOXKHbIE IPUYMHBI HACIIEJICTBEHHBIX 3a00JI€BaHHA.

BbInycKHUK Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTb HAYUUTHCS:



-JlaBaTh Hay4yHOE 00bSICHEHHE OMOIOrHYecKHM (hakTam, Iporeccam, sSBICHUSIM, 3aKOHOMEPHOCTSM, HCIIOJIB3YsI OMOJIOrHYECKUE TEOPUH (KIETOUHYIO,
HBOJIIOLIMOHHYIO), yueHHUe 0 Ouocdepe, 3aK0OHbI HACIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYMBOCTH;

- XapaKTepU30BaTh COBPEMEHHbBIE HAIIPABJIECHUS B Pa3BUTHH OMOJIOTHH; ONUCHIBATh UX BO3MOKHOE HCII0JIb30BAaHUE B IPAKTUUYECKON AESTEIbHOCTH;
-CPaBHMBATH CIIOCOOBI AETEHUS KIETKH (MUTO3 U MeH03);

-pemaTh 3a1a4u Ha nocrpoenue pparmenta Bropoit nenu JAHK mo npemnoxxennomy dpparmenty nepsoit, uPHK (MPHK) no ysactky JIHK;

-pelaTh 3a/1a4y Ha ONpeeIeHUE KOJIMYECTBA XPOMOCOM B COMAaTHUECKUX U MOJIOBBIX KJIETKaX, a TAKXKE B KJIETKaX Iepesl HadyauoM JieneHus (Meios3a
WM MUTO3a) U 110 €70 OKOHYAHUU (/1711 MHOTOKJIETOUHBIX OPIraHU3MOB);

-pemaTh FreHeTUYEeCKHUE 3a7jauid Ha MOHOTUOPUIHOE CKPELIMBAaHKUE, COCTABIIATh CXEMbl MOHOTHOPHIHOTO CKPELIUBAHUS, IPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTHU U UCIIOJIb3Yysl OMOJOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

-yCTaHaBJIMBATh TUII HACJIEOBAHUS U XapaKTep NMPOSBICHUS IPU3HAKA 10 3aJaHHON CXEME POJOCIOBHOM, IPUMEHSIS 3aKOHBI HACJIEICTBEHHOCTH;
OLICHMBATb PE3YJIbTAThl B3aUMOJECHCTBHSI YEIOBEKA U OKPYKAIOIIEH Cpe/ibl, IPOrHO3UPOBATH BO3MOYKHBIE ITOCIEACTBHS IEATEIbHOCTH YeI0BeKa JJIs
CYIIECTBOBAHUS OTJEJIbHBIX OMOJIOTMUECKUX O0BEKTOB U LIEIBIX IPUPOIHBIX COOOLIECTB.

JInuHOCTHBIE, MeTanpeAMeTHbIE U NIpeJAMeTHbIe Pe3yJIbTaThl 0CBOCHUS NpeIMeTa

Jluunocmuvimu pesynomamamu usyyenus npeomema «buonozusay ¢ 10 — 11-x knaccax asnsromesa credyrowue:

-peanu3anys STHYECKUX YCTAHOBOK IO OTHOIICHHIO K OMOJIOTHYECKHM OTKPBITHSM, HCCIIEOBAHUSAM U UX pE3ybTaTaM; -IPU3HAHNE BBICOKON
LIEHHOCTH HM3HH BO BCEX €€ MPOSIBJICHUSX, 30POBbsSI CBOETO U APYTHUX JIIOJIEH, peaar3alii yCTaHOBOK 37J0pOBOro o0pasa KU3HHU;
-c(hOpMUPOBAHHOCTH MTO3HABATEIBHBIX MOTHBOB, HAIPABJICHHBIX Ha MOJIYYEHUE HOBOTO 3HAHHS B 001aCTH OMOJIOTHH B CBSI3H C OyayIei
po¢eCCHOHATILHOM 1eATENIbHOCTBIO I OBITOBBIMU MPOOJIEMaMHU, CBA3aHHBIMU C COXPAaHEHHUEM COOCTBEHHOTO 3/10POBbs U IKOJIOTHUECKON
0€30MacHOCTH.

— OCO3HABaTh U HAa3bIBaTh CBOU CTPATETNUYECKUE LIEJIU CAMOPa3BUTHUS

— BpIOOpA )KM3HEHHOM cTpaTeruu (mpoecCUOHANBHOM, TMYHOCTHOM U T.11.);

— MOCTETIEHHO BBICTPAaNBaTh COOCTBEHHOE 1IEJI0OCTHOE MUPOBO33PEHHE: YUUTHCS IPU3HABATH IPOTUBOPEUYUBOCTD U HE3aBEPIIEHHOCTh CBOMX B3IJISIJIOB
Ha MHUP, BO3MOKHOCTb UX U3MEHEHUS; YUUTHCSI OCO3HAHHO YTOYHSTh U KOPPEKTUPOBATh CBOM B3IJISJIbI U TMYHOCTHBIE MTO3UIUH 110 MEPE PACIIUPEHUS
CBOETO KU3HEHHOTO OIIBITA;

— IpruoOpeTaTh ONBIT YYaCTHs B Jielax, IPUHOCSIINX MOIb3Y JTHOIIM;

— YUUTBCS] CAMOCTOSITEIBHO IPOTUBOCTOSTh CUTYALMSIM, IPOBOLUMPYIOIIMM Ha MOCTYNKH, KOTOPbIE YTPOXKAIOT O€30MaCHOCTH U 3[J0POBbIO; — YUUTHCS
yOexaaTh Ipyrux JroAei B He0OX0IMMOCTH OBJIAJIEHUS CTpaTeruell paloHaIbHOTO MPUPOIOIIOIb30BAHNUS;

— UCIIOJIb30BaTh HKOJIOTMUECKOE MBILIIEHUE [T BEIOOpA CTpaTerny COOCTBEHHOTO MOBE/ICHHS B KAUECTBE OJJHOM M3 LIEHHOCTHBIX YCTaHOBOK.
Memanpeomemuvimu pe3yrbmamamu 0C0€HUs GbINYCKHUKAMU CIAPULel] WKOIbl NPOSPAMMbL NO OUOSIO2UU AGNAIOMCAL:

-OBJIaJICHUE COCTABJISIOLUIMMHU UCCIIE0BATEIbCKON U MPOEKTHON JAEATENbHOCTH, BKIIOYas yMEHUS BUJIETh IPOOJIEMY, CTABUTh BOIIPOCHI, BBIABUTATh
TUIOTE3bI, 1aBaTh ONpeAeTIeHUs MOHATUH, Kilaccu(pUUUpoBaTh, HAOII0aTh, IPOBOAUTH SKCIIEPUMEHTHI, J1€7aTh BHIBOBI U 3aKIIOYECHMUS,
CTPYKTYpUPOBaTh MaTepuai, O0ObsICHATh, 10Ka3bIBaTh, 3alIUIIATh CBOU HJIEH;



-yMeHHe paboTaTh ¢ pa3HBIMU UCTOYHUKAMU OMOJIOTHYECKOM MH(pOpMAIUU: HAXOIUTh OMOJIOTMYECKYI0 HH(POPMALIMIO B PA3ITUYHBIX HCTOUHHKAX
(Texcre yueOHMKA, HAYYHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMYECKUX CJIOBAPSIX U CIIPAaBOYHMKAX ), AHATIM3UPOBATh U OLEHUBATH HH(POPMALIHUIO,
peoOpa3oBEIBATH HHPOPMAITUIO U3 OJTHOU (POPMBI B IPYTYIO;

-CIIOCOOHOCTb BBIOMPATH 1IE€IEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JEHCTBUAX U MOCTYIKAX 10 OTHOIIEHUIO K )KUBOM MIPUPOJIE, 310POBbIO CBOEMY U
OKpYKAIOIIINX;

-YMEHHE a/IeKBaTHO UCIOJIb30BATh PEUYEBIE CPEJICTBA I JUCKYCCUM U apIyMEHTAl[UU CBOEH MMO3UIMH, CPABHUBATh Pa3Hble TOUKH 3PCHHUS,
apryMEeHTHPOBATH CBOIO TOUKY 3PEHHUSI, OTCTaNBATh CBOIO MO3UIIMIO.

MertanpeaMeTHbIMU pe3yibTaTaMu n3ydeHus kypca «buonorus» B 10— 11-M kinaccax siBisiercss GopMUPOBaHUE YHUBEPCAIBHBIX Y4eOHBIX JeHCcTBUI
(YY)

Perynstuneie YV :

— CaMOCTOSITEJIbHO OOHAPYKUBATh U (OPMYJIUPOBATH ITPOOIIEMY B KIIACCHON M MHIUBUAYaIbHON yUeOHOMN AESITEIbHOCTH;

— IJIJAHUPOBAThH CBOIO MHJMBUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO;

— paboTaThk 10 CaMOCTOSITENIBHO COCTAaBICHHOMY IIJIaHy, CBEPSSICh C HUM U LIEJIbIO JeSTEIbHOCTH, UCIIPABIISIS OIIMOKY, UCIOJIB3YSI CAMOCTOSITEIILHO
nojo0paHHble cpeacTBa (B ToM yncie u MHrepHere);

— YMETh OLIEHUTh CTENEHb YCIEIIHOCTH CBOEH NHIMBUYalIbHOW 00pa30BaTeIbHOM 1€ATENbHOCTH.

CpenctBoM (GOpMHUPOBAHUS PETYIATUBHBIX Y Y [l Cily’KaT TEXHOJIOTHUs MIPOOJEMHOI0 1Maiora Ha Tane U3y4eHHst HOBOIo MaTepHasa U TeXHOJIOT sl
OLIEHUBaHMs 00pa30BaTENbHBIX TOCTHKEHUH (YUEOHBIX YCIIEXOB).

[To3naBarensubie YV [:

— CaMOCTOSITEJIbHO CTaBUTh JIMYHOCTHO-HEOOXOAUMbIE YUEOHbIE U AKU3HEHHBIE 3a/1a4H U ONPEEIIATh, KaKUe 3HAHUS HE00X0MMO MPUOOPECTH ISl UX
peleHus;

— CAMOCTOSTEIBHO JIEJIaTh MPEIBAPUTENBHBIN 0TOOP HCTOUHUKOB MH(OPMAIIUU JJIsl YCIEIIHOTO IPOABUKEHHMSI 10 CAMOCTOSITEIILHO BHIOPAHHOM
00pa3oBaTeNbHON TPACKTOPHH;

— COIOCTAaBIIATh, OTOUPATH U MPOBEPSITh HH(DOPMALIHIO, TOJYYEHHYIO U3 Pa3IMYHbIX HCTOYHUKOB, B TOM uncie CMU, 1iig ycnenHoro npoiBUKeHus
10 CaMOCTOSTENILHO BEIOPaHHOM 00pa30BaTeIbHON TPaeKTOPHH;

— npeoOpa3oBbIBaTh HH(POPMALIMIO U3 OJJHOTO BHUJIA B IPYTroi U BEIOUpATh YA00HYIO Ui ce0si popMy UKCalluu U peACcTaBIeHUsI HHPOpMaIUK;

— MPEACTaBIATh HHPOPMALIMIO B ONITUMAIBHON (JOpME B 3aBUCIMOCTH OT a/Ipecara;

— MIOHUMAaTh CHUCTEMY B3IJISJI0B M1 MHTEPECOB YEJIOBEKA;

— BJIQIETh puéMaMy TMOKOT0 YTEHHUS U pallMOHAJILHOTO CIIYIIAHHS KaK CPeICTBOM CaMO00pa30BaHusl.

Take BaXHYIO pOJib B OBJIaICHUN TPUEMaMHU YTEHUS UTPAET UCIOIb30BaHUE Ha YPOKAX 3JIEMEHTOB TEXHOJIOTHH MPOYKTUBHOTO YTEHHUSI.
KommynukaTusHeie YV /I:

— IpY HEOOXOJMMOCTH KOPPEKTHO YOk AaTh IPYrUX B IPABOTE CBOEH MO3UIUH (TOUKH 3pEHUs);

— MIOHUMATh CUCTEMY B3IVIJI0B M1 HHTEPECOB YEJIOBEKA;

— TOJIEPAHTHO CTPOUTH CBOU OTHOIIEHHUS C JIOAbMH UHBIX MO3UIUI U HHTEPECOB, HAXOIUTh KOMIIPOMHUCCHI.



CpenctBoM GhopMUPOBaHUS KOMMYHUKATHBHBIX Y Y [] CITy’KaT TEXHOJIOTHSI IPOOIEMHOT0 Araiora (Mo0yXIalomni U TIOJBOAIIUN TUAJor) U
opraHu3zaiys padoThl B MalbIX IpyIIax, a TAKKe UCIOJIb30BaHUE HAa YPOKaX 3JIEMEHTOB TEXHOJIOIMU IPOAYKTUBHOIO YTCHMUS.

IIpeameTHble pe3yabTaThl Y YalIuncs JOJIKEH:

-XapaKTepHU30BaTh BKJIAJ] BBIAAIOLIMXCS YUEHBIX B pa3BUTHE OMOJOTMUECKON HAYKH;

-XapaKTepU30BaTh poJib OMOJIOTHH B (POPMUPOBAHUN HAYIHOTO MUPOBO33PEHUS;

-OLICHUBATh BKJIaJl OMOJIOTMUECKUX TEOpHid B (POPMUPOBAHUE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHbBI MUPA;

-BBIJICJISITH OCHOBHBIE CBOMCTBA KHUBOW MPUPOIBI U OMOJIOTUIECKUX CUCTEM;

-MUMETh Npe/icTaBlIeHue 00 YPOBHEBOM OpraHU3aluy )KUBOM TPUPOIBL;

-IIPUBOAMTD JJOKA3aTEIbCTBA YPOBHEBOM OpraHU3aluy KUBOW IPUPOJIBI;

-NIPEACTABIIATE OCHOBHBIE METOBI M 3TAIlbl HAYYHOI'O HCCIICIOBAHUS;

-aHAJIM3UPOBATH U OI[CHUBATH OMOJIOTHYECKYIO HH(OPMAIIHIO, TOTYyIaeMYI0 U3 Pa3HBIX HCTOYHHKOB.

-XapaKTepU30BaTh COECPIKAaHUE KJIETOYHOI TEOpUH U IOHUMATh €€ pojlb B (HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHBI MHPA;
-3HaTh UCTOPUIO U3YUECHUSI KIIETKH;

-MMETh NPEJICTaBJICHUE O KJIETKE KaK I[eIOCTHOW OMOJIOTMYECKOl cucTeMe; CTpyKTYpHOM, (yHKIIMOHAIBLHON M FeHETUYECKOM eIMHHULIE )KUBOTO;

-IPUBOJIUTH JOKA3aTeJIbCTBA (ApIryMEHTAIMIO) €IMHCTBA )KUBOW U HEKUBOM MPUPObI, POJCTBA KUBBIX OPraHU3MOB;

-CpaBHMBATh OMOJIOTHYECKHUE OOBEKTHI (XMMUYECKUN COCTAB TN XKHUBOW M HEXKUBOH NMPHUPOJIbL, YYKAPUOTHUECKUE U POKAPUOTUYECKUE KIETKH, KJIETKH
pacTeHuii, )KUBOTHBIX U TPHOOB) M POPMYIUPOBATH BHIBOJIBI HA OCHOBE CPAaBHEHHS,
-[IPEJICTABIIATh CYIHOCTb U 3HaU€HHE Mpoliecca pealn3aluy HaclIeICTBEHHOW HH(pOPMAaLIUU B KIIETKE;

-[IPOBOJUTH OMOJIOTMUYECKUE UCCIIEJOBAHMSI: CTABUTD OIBITHI, HAOII0JaTh U OMMUCHIBATh KJIETKH, CPABHUBATh KJIETKH, BBIJIENIATH CYLLIECTBEHHBIE

IIPU3HAKU CTPOEHUS KJIIETKH U €€ OPTaHOMI0B;

-T10JIb30BaThCSI COBPEMEHHOM LIMTOJIOTUYECKON TEPMUHOJIOTHEN;

-MMETh MIPEICTABICHMS O BUPYCaX U UX POJIH B )KU3HU JPYTUX OPraHU3MOB;

-000CHOBBIBATH U COOMIOAATH MEPBI NPO(MUIAKTUKH BUPYCHBIX 3a0oseBanui (B ToM uncie BUYunpexkuun);

-HaXxOJUTh OMOJIOTHYECKYIO MH(OPMAIUIO B pa3HBIX UCTOYHHUKAX, ApTYMEHTHPOBATh CBOIO TOUKY 3pEHHUS

-aHaJIM3UPOBATh U OLIEHHWBATh OMOJOTMYECKYIO0 HH(OPMALIHIO, TOJIyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB.;

-MMETh NpeICTaBlIeHNe 00 OpraHnu3Me, ero CTPOSHUH U Ipolieccax KU3HeAesTeNbHOCTH (0OMEH BELIeCTB, pa3MHOKEHHE, AJIeHUE KIETKH,
OILJIOIOTBOPEHHE), MHOTOOOPa3HK OPraHU3MOB;

-BBIJIEJIATH CYIIECTBEHHBIE IPU3HAKNA OPTaHU3MOB (OJJHOKJICTOYHBIX M MHOTOKJIETOYHBIX ), CPABHUBATH OMOJIOTHYECKHE OOBEKTHI, CBOMCTBA U
IpoLecchl (TIaCTUYECKUI U SHEpreTHYecKUii 00MeH, OeCIoyIoe U M0JIOBOE Pa3MHOKEHNE, MUTO3 U Mei103, SMOpHOHAIbHBIN U TOCTAMOPHUOHATIBHBIN
NepuoI, MPSIMOE M HENPSAMOE Pa3BUTHE, HACIEICTBEHHOCTh U M3MEHUYMBOCTh, TOMUHAHTHBINA U PELIeCCUBHBIN) U (HOPMYIHPOBATh BBIBOBI HA OCHOBE
CpaBHEHUS,

-[IOHUMAaTh 32aKOHOMEPHOCTU UHAUBHUIYAJIbHOTO PAa3BUTHsI OPraHU3MOB, HACIIEACTBEHHOCTH U N3MEHUYMBOCTH;



-XapakTepu3oBaTh coaepkanue 3akoHoB ['. Mennens u T. X. Moprana v mnoHUMaTh UX posib B (GOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KApTUHBI MUDA;

-pelaTh IEMEHTapHbIE TEHETUYECKHUE 3a1a4H, COCTABIIATh 3JIEMEHTAPHBIE CXEMBbI CKPEIUBAHU; IT0JIB30BATHCA COBPEMEHHON I€HETUYECKON
TEPMHUHOJIOTHEN U CUMBOJINKOM;

-IPUBOJIUTH JIOKA3aTEIbCTBA POJICTBA KUBBIX OPTaHU3MOB Ha OCHOBE IOJIOKEHUI T€HETUKU ¥ SMOPHOJIOTHH;

-00BSACHATH OTPULIATEIBHOE BIUSHHUE AJIKOT0JIsl, HIKOTHHA, HAPKOTHUYECKUX BEIIECTB HAa PA3BUTHE 3apO/IbIIIa YEIOBEKa; BIUSIHUE MYTareHOB Ha
OpraHu3M 4YeJI0BEKa;

-XapaKTepU30BaTh HApYIIEHUS Pa3BUTUS OPraHU3MOB, HACJIEICTBEHHbIE 3a00J1€BaHMsl, OCHOBHbIE BUJIbl MYTAallHii;

-000CHOBBIBATh U COOJIIOAATH MEpPhI MPOPMIAKTUKN BPEIHBIX MPUBBIUEK (KypEeHUE, aJIKOTOIN3M, HAPKOMAaHUS);

-BBISIBJISITh MCTOYHHUKH MYTareHOB B OKpYXKarollel cpesie (KOCBEHHO);

-UMeTh npencTaBieHue 06 yuennu H. . BaBuiioBa o meHTpax MHOT0OOpasus ¥ MPOUCXOKICHUS KYJIbTYPHBIX PACTEHHIA; -XapaKTepU30BaTh OCHOBHBIE
METOJIbl U JOCTUKECHMSI CEIEKIUY;

-OLIEHUBATh 3TUYECKUE aCIEKThl HEKOTOPBIX MCCIIEN0BAaHUMN B 001aCTH OMOTEXHOJIOTUH (KJIOHUPOBaHHUE, HCKYCCTBEHHOE OILJIOIOTBOPEHHE,
HanpaBJIeHHOE U3MEHEHNE T'€HOMA);

-OBJIa/IEBATh YMEHUSIMH U HaBbIKAMU IIOCTAHOBKU OMOJIOTMYECKHUX IKCIEPUMEHTOB U OOBSCHATH UX PE3YJIbTAThI; ~HAXOIUTh OHOJIOIMUECKYIO
MH(OPMALIHIO B Pa3HBIX UICTOUHUKAX, ApPIYMEHTHPOBATH CBOIO TOUKY 3pEHHUS

COJAEPKAHUE KYPCA 10 KIIACCA

PA3JIEJI 1. BUOJIOTUSA KAK HAYKA. METO/IbI HAYYHOI'O IO3HAHMUA (3 4).

Tema 1.1. Kpartkas ucropus pa3sutus 6uonoruu. Cucrema 6uonoruueckux Hayk. (1 yac) O0bekT u3yueHus 61onoruu — xxusas npupoja. Kpatkas
UCTOpUS pa3BUTHS Onosioruu. Posib 6MOI0rHUecKux TEOpHi, uaeu, runore3 B GOpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHON CUCTEMbI MHpa.
Cuctema 6uonorndyeckux Hayk. * Jlemonctpanus. [Toptpets! yuensix. Cxemsl: «CBsi3b OMOJIOTHU C JPYTUMH HayKaMmu», «CucreMa OMOJIOTHYecKuX
HayK»

Tema 1.2. CymHoCTh ¥ CBOMCTBA )KMBOTO. Y POBHHM OpraHU3allMU U METO/IbI IIO3HAHUS KUBOW Npupoabl. (2 yaca) CymHocTb ku3HH. OCHOBHBIE
CBOMCTBA KXUBOM MaTepuu. JKuBas IpUpoOa Kak CI0KHOOPTAaHU30BAaHHAsL HEPAPXUUECKAsl CUCTEMA, CYLIECTBYIOLIAs B IPOCTPAHCTBE U BO BPEMEHH.
buonoruueckue cucrtemsl. OCHOBHBIE YPOBHH OpraHU3allMH )KUBOM MaTepuu. MeToibl MO3HAHUS KUBOU MpUPOAbL. * JlemoHcTpanusa. Cxemsl «YpoBHHU
OpraHM3allM KUBOM MaTtepun», «CBONWCTBA KUBOW MaTEPUN».

INPEJMETHBIE PE3YJIbTATBI OBYUEHMUS Yyamuiicst 1omkeH: XapakTepu30BaTh BKJIa ]l BBIAAIOIIUXCS YUEHBIX B Pa3BUTHE OMOIOTHYECKOM
HayKH; XapaKTepHU30BaTh pojb OMOIOrUU B (GOPMHUPOBAHUM HAYYHOTO MUPOBO33PEHMS; OLIEHUBATh BKJIa/l OMOJOTHYECKUX TEOPUIl B (pOPMUpPOBaHHE
COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTUHBI MUPA; BBIJIENATH OCHOBHBIE CBOMCTBA )KUBOI MPHUPOJIBI U OMOIOTHYECKUX CUCTEM; UMETh
npeicTaBiIeHre 00 ypOBHEBOM OpraHu3alny KUBOK IPUPO/IbI; MPUBOAUTH JOKA3aTENbCTBA YPOBHEBOW OpraHU3aIliH KUBOM MPUPOIBL; TPEICTABIATh



OCHOBHBIC MCTO/IbI U OTAIlbl HAYYHOI'O UCCIICAOBAHUA; AHAJIM3UPOBAThH U OLICHUBATH 6I/IOHOFI/I‘-ICCKYIO I/IHq)OpMaLII/IIO, IMMOJIy4acMyrO U3 pasHbIX
HMCTOYHHKOB.

PA3JIEJI 2. KJIETKA (10 YACOB)

Tema 2.1. Uctopus u3yuenus kierku. Kiierounas teopus. (1 uac) Pa3Butue 3Hanwmii o kierke. Paboter P.I'yka, A.Ban JleBenryka, K.3.bapa, P.bpoyHa,
P.Bupxsa. Knerounas teopust M.I1neinena u T.11IBaHH.OCHOBHBIE MMOJI0KEHUS COBPEMEHHON KJIETOUYHOU TeopuHu. PoJib KII€TOUHOM TE€OpUH B
(hopMUPOBaHUH COBPEMEHHOU €CTECTBEHHOHAYUYHOU KapTUHBI Mupa. * JlemoHncTpanuu. Cxema « MHOrooOpas3ue KIETOK»

Tema 2.2. Xumuueckuii coctaB KieTkU. (4 yaca) EAMHCTBO 371eMEHTHOr0 XMMHUYECKOIO COCTAaBA KUBBIX OPIraHU3MOB, KaK JI0Ka3aTeIbCTBO €IMHCTBA
MIPOUCXOXKACHUS )KUBOH MPpHpo 1bl. OOLUIHOCTD KUBOK M HEXXUBOH NMPHUPOJIBI HA YPOBHE XMMHUYECKHX 3JIEMEHTOB. OpraHOr€Hbl, MaKpPOJIEMEHTHI,
MHUKPO3JIEMEHTBI, YIbTPAMUKPOIEMEHTHI, UX POJIb B XKU3HEACATEIHOCTh KJIETKU U oprannizMa. Heoprannueckue BemectBa. Boia kak kosbiOenb
BCETO JKUBOTO, 0COOEHHOCTH CTPOSHHSI U CBOWCTBA. MUHEpalbHbIE COTH. 3HAYEHNE HEOPTAaHWYECKHUX BEIIECTB B KHU3HH KJICTKH U OPraHU3Ma.
Opranuyeckrie BEIECTBA — CI0XKHBIE YIVIEPOIOCOAEPKAIINE coeInHEeHUs. HU3KOMOJIEKYIISIpHBIE U BBICOKOMOJIEKYIISIPHBIE OPraHUYECKUE BEILIECTBA.
Jlunnael. YrneBonasl: MoHOCaxapuasl, nonucaxapuasl. benku. Hyknennossie kucnorsl: JIHK, PHK. ¥V aBoenune monexynsl JIHK B kneTke.
[IpyHIMIIHAIBHOE CTPOEHUE U POJIb OPTAHUYECKUX BELLIECTB B KJIETKE U B OPraHU3ME YEJIOBEKA.

* JlemoHcTpanuu. Jnarpammel: «Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B HEXKUBOU ITpUpPoae», «PacnpeneneHne XMMU4YECKUX 3JIEMEHTOB B )KUBOU
npupoje». [lepuoanyeckas Tabaua XMMUYECKHUX 37eMeHTOB. CxeMbl U Tabiuibl: «CTpoeHne Monekynbl Oenka», «Ctpoenue mosaekyis JJHK» ,
«Ctpoenue monekyinsl PHK», «Tunet PHK», «Y nBoenune monexysnsl JJTHK»

Tema 2.3. CtpoeHHe 3yKaprHOTHYECKOM U pokapuoTudeckol kietok (3 yaca). Knerounas memOpana, nuroniasma, sapo. OCHOBHbIE OPraHOU/IbI
KJIETKU: SHAOIUIa3MaTHUeCKas CeTh, anmnapar [ oiabaku, JIM30COMbl, MUTOXOHAPUH, MIIACTUABI, puOoOcOMbl. DYHKIIMN OCHOBHBIX YacTel U OPraHOUIOB
KJIeTKH. OCHOBHBIE OTIMYMS B CTPOCHUU )KUBOTHOM U PACTUTEIBHOMN KJIETOK. XpOMOCOMBI, UX cTpoeHue U GpyHkiuu. Kapuorun. 3naueHue
MIOCTOSIHCTBA YKcia U GopMbl XpoOMOCOM B KileTKax. [IpokapuoTndeckast kierka: popma, pasmepsl. Pacipoctpanenue v 3HaueHue OakTepHil B
npupoje. CTpoeHre 6akTepuaIbHON KIETKU
. » lemonctparuu. Cxembl 1 Tabiuibl «CTpoeHHE 3YKapuOTHYECKOH KiIeTKN», «CTpoeHne )KUBOTHOM KieTKn», «CTpOoeHNEe pacTUTENbHON KIETKW,
«CTpoeHne XpoMOCOMBD», «CTpOeHNE TPOKAPUOTUYECKOU KIIETKIY.

* JJaboparopusie pabotsl 1) HabGmoneHne kieTok pacTeHU U AKUBOTHBIX MI0J1 MUKPOCKOIIOM Ha FOTOBBIX IpenapaTax. 2) CpaBHEHHE CTpOEHUE
KJICTOK PACTEeHUH U )KUBOTHBIX. * [IpakTuueckue pabots! 1.IlpurotoBnenne u onucaHue MUKpOIIPENapaToB KJIETOK pacTeHU.

Tewma 2.4. Peanuzanust HacneacTBeHHOM nHdopmaruu B kietke (1 gac). JIHK — Hocutens HacneacTBeHHON nHMOpMaIuu. ['eHeTuueckuii Ko, ero
cBoiicTBa. I'eH. buocunres Genka. ¢ Jlemonctpauuu. Tabnuna « eHeTndeckuii koa», cxema «brocunres 6emka
Tema 2.5. Bupycsl. (1 yac). Bupycsl — HeknieTouHas popma xu3Hi. OCOOEHHOCTH CTPOEHUS U pa3MHOXKEHUsI. 3HAUE€HUE B IIPUPOJIE U )KU3HU YEJIOBEKA.
Meps! mpohHIIaKTUKU U pacripocTpaHeHne BUpYCHbIX 3a0oneBanuil. [Ipodunakruka CIINda. « JlemoncTpanmu. Cxema «CTpoeHHe BUpyca», Tabauia
«[Ipodunakruxa CITHa»

NPEJMETHBIE PE3YJIBTATBI OBYUEHUS Yuamuiics 10MKeH: XapakTepru30BaTh BKJIA/ BBIJIAIOMIMXCS YUEHBIX B pa3BUTHE OMOJIOTHUYECKON
HayKH; XapaKTepU30BaTh poJib OMOJOTUU B (HOPMUPOBAHUH HAYYHOT'O MUPOBO33PEHUS; XapaKTepU30BaTh COJEpKaHUE KJIETOYHONW TEOPUU U IOHUMATh



ee poib B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHUHBI MHUPA; 3HATh UCTOPUIO M3YyUYCHUS KIETKH; UMETh IMPEJICTABICHHE O KIETKE
KaK IEJIOCTHOM OHOJOTMYEeCKONM CHUCTeMe; CTPYKTYPHOM, (YHKIIMOHAIBLHOM M T'€HETHMYECKOH eIWHUIE KHBOTO; MPUBOAUTH OKA3aTEIbCTBA
(aprymeHTanuio) eJMHCTBA KUBOKH U HEKUBOW MPHUPOJIBI, POACTBA KHUBBIX OPraHU3MOB; CPABHUBATH OMOJIOTHYECKHE OOBEKTHI (XMMHUYECKHI COCTaB
TeJ KUBOU M HEXKUBOI MPUPOADBI, SYKAPHOTUYECKUE U MMPOKAPUOTHUECKUE KIIETKU, KJIETKH PACTECHHM, )KUBOTHBIX U TPUOOB) U GOPMYITUPOBATH BHIBOIbI
Ha OCHOBE CpaBHEHMS; MPEICTABIATh CYIIHOCTh M 3HAYCHHE TIpoLEcCa peaju3allMd HacleICTBEHHOH HH(OpMAIMM B KIETKE; MPOBOIHUTH
OMOJIOrMYECKHE UCCIIeIOBAaHUS: CTABUTh OIBITHI, HAOIIOAATh U OMUCHIBATH KJIETKU, CPABHUBATH KJIETKH, BBIICISAThH CYIIECTBEHHBIC IPU3HAKU CTPOCHUS
KJIETKA U €€ OPraHOMJIOB; I0JIb30BAaThCS COBPEMEHHOM LIMTOJIOIMYECKON TEPMHUHOJIOTHEN; UMETh NPEACTABIEHUS O BUpPyCaxX U UX POJU B KU3HHU
IPYTUX OPraHu3MOB; OOOCHOBBIBaTh U COONIOAATH MeEpbl MPO(HUIAKTUKH BHUPYCHBIX 3a0oneBaHuil (B ToMm uucie BUY-undexnumn); HaXOIUThH
OMOoJIOTHYECKYI0 HH(OPMAIMIO B PA3HBIX HMCTOYHHMKAX, apryMEHTHPOBATH CBOIO TOYKY 3pPEHUS; aHAIM3UPOBATh M OLECHHUBATH OMOJIOTHYECKYIO
nH(OpPMAILIKIO, TOTY4aEMYIO U3 Pa3HbIX HCTOUHUKOB.

PA3JIEJI 3. OPI’TAHU3M. (18 yacos)

Tema 3.1. Opranusm — equnoe 1enaoe. MHoroodpasue KuBbIX oprann3MoB. (1 yac) MHoroo6pasue oprann3mMoB. OTHOKJIETOYHBIE  MHOTOKIJICTOYHBIC
opranu3Msbl. KoJlOHHN OJJTHOKJIETOUHBIX OpraHu3MoB. ¢ JlemoHcTpauuu Cxema «MHOroo0pasue opraHu3MoB»

Tema 3.2. OOMeH BelIeCcTB U NMpeBpalieHue dHepTru. (2 4aca) JHEPreTHIeCKHii 0OMEH — COBOKYITHOCTh PEAKIIMI PACIICTIIICHHS CIIOKHBIX
opranudeckux BeuiectB. OCOOEHHOCTH 3HEPreTUYecKoro ooMeHa y rpu6oB u Oaktepuil. Tunsl nutanus. ABTOTpo¢s! U rereporpodsl. OCOOEHHOCTH
0oOMEeHa BEIIeCTB Y )KUBOTHBIX, pacTeHUH u OakTepuii. [Inactuueckuii oomeH. @oTocuHTe3.

* lemonctpauuu Cxema «Ilytu merabonusma B KIETKE»

Tema 3.3. Pazmuoxenue (4 gaca) Jlenenue kietkn. MUTO3 — OCHOBA POCTa, PETeHEPAINU, Pa3BUTHUS M OECIIONOro pa3sMHOXKEHUs1. Pa3MHOXeHue:
6ecniosioe 1 nosioBoe. Tunsl 6ecrosioro pasMHoxenus. [lonoBoe pazmMuoxkenne. O6pa3zoBaHue MONOBBIX KieToK. Meio3. OmnonoTBopeHue y
KUBOTHBIX U pacTeHuil. buongornueckoe 3HaueHe OIIOA0TBOPEHNUs. ICKycCTBEHHOE OIbUIEHUE Y PACTEHUHN U OIJIOJJOTBOPEHUE Y KUBOTHBIX. ®
JemoHcTpauuu CxeMsl: «MuTo3 U Meio3», «I'amerorenes», « Tumsl 6ecrnoaoro pa3sMHOXKEHUs Y, «CTpoeHHe SHIEKIETKH U CIIePMaTO30Uaa»

Tema 3.4. UnauBuayanbHOE pa3BUTHE OpraHu3MoB (oHTOreHe3) (2 yaca) [IpsiMoe u Henpsimoe pa3BuTHE. DMOPHOHAIBHBIA U TOCTAIMOPHUOHAIBH bII
nepuoJt pa3Butus. OCHOBHbIE 3Tarnbl SMOpuoreHesa. IlpuunHbl HapyieHuit pa3BuTus opranu3ma. OHTOreHe3 yejaoBeka. PenpoaykTuBHOE 310pOBbE;
€ro 3HaueHue i Oyaylux nokoneHui soaen. [locneacTeue BIUsSHUS aJIKOroJsl, HIKOTHHA, HAPKOTHYECKHX BEIIECTB HA Pa3BUTHE 3apoAblIia
yenoBeka. [leprnopl nocTaIMOPHOHATIBHOTO Pa3BUTHS.

* lemonctpauuu Tabnuiel; «OCHOBHBIE CTaIUU OHTOTE€HE3a», «[Ipsimoe u HenpsMoe pazBuTHe». HarmsiiHblil MaTepran JeMOHCTPUPYIOLIUE
MOCJIe/ICTBUS HETATUBHBIX (PAKTOPOB Cpe/ibl HAa pa3BUTHE OpraHU3Ma.

Tema 3.5. HacneactBeHHOCTh M M13MEHUYMBOCTB. (7 yacoB) HaciencTBeHHOCTh U M3MEHYMBOCTh — CBOMCTBA OpraHU3MOB. [ eHeTHka — HayKa o
3aKOHOMEPHOCTSX HACJIEICTBEHHOCTH U U3MEHUYMBOCTH. [ .MeH1e1b — OCHOBOIIOJIOKHUK F€HETUKH. 3aKOHOMEPHOCTH HACIIEA0BaHUs, yCTAHOBIICHHBIE
I""Mennenem. Monorubpumnoe ckpeniuBanue. [lepBoiit 3akon MeHens — 3aKk0H JOMHUHUPOBaHMs. BTopoit 3akoH MeHienst — 3aKOH pacIiierieHus.
3aKOoH YUCTOTHI raMeT. Jlurubpunnoe ckpeuBanue. Tpetuit 3akoH MeH ienns — 3aKOH He3aBUCHUMOT'0 HacJIeZI0BaHUs. AHAIN3HUPYIOIIee CKpEeLIBaHKeE.
XpoMocoMHasi Teopus HaclieAcTBeHHOCTH. CIieTrieHHOe HacieioBaHue npu3HakoB. CoBpeMeHHbIE IPEICTaBICHNE O FeHe U reHoMe. B3anmonelicTBre



reHoB. ['eneruka nona. [lomoBeie xpomocombl. CLENIEHHOE € MOJIOM HacleAoBaHUE. 3aKOHOMEPHOCTH U3MeHYUBOCTH. Hacnencreennas u
HEHACJIeJICTBEHHAs! U3MEHYUBOCTh. Moau(pUKaMOHHas H3MEHUYUBOCTh. KoMOMHAaTHBHAS U MyTallMOHHAs K3MEHYMBOCTh. MyTanuu. Tursl MmyTamuii.
Myrtarensbie GaKkTOpbl. 3HAYCHNUE TeHETUKH JUIsI MeUITUHBL. BiusiHIe MyTareHOB Ha OpraHu3M 4elioBeka. HacneacTBeHHbIe 00JIe3HH YeIoBeKa, X
MPUYKHBL U TpoduakTuka. * Jlemoncrpannu CxeMbl, WUTIOCTPUPYIOIIHE MOHOTUOPUIHBIE U TUTHOPUAHBIE CKPEIIUBAHUS; CLIEIIIICHHOE
HacJieI0BaHHE MIPU3HAKOB; TIEPEKPECT XPOMOCOM; HACJIEOBaHUE, CIETICHHOE ¢ TI0JI0M. [IpuMepsl MOau(pUKAIIMOHHON H3MEHYHMBOCTH. MaTepuarsl,
JEMOHCTPUPYIOLIUE BIUSHUE MyTareHOB Ha OPTraHN3M YEJIOBEKA.

» JJaboparopusie padotsl 3) CocTaBneHHE MPOCTEHIITNX CXeM CKpeluBaHus. 4) Pemenue 3eMeHTapHbIX TeHETUYECKUX 3a1ad. 5) U3ydyenue
M3MEeHYUBOCTH. * [IpakTueckue paboTel 2) BrisBiieHre HCTOYHUKOB MYTareHOB B OKpYKarolllel cpejie (KOCBEHHO) U OI[EHKa BO3MOKHBIX
MOCJIC/ICTBUI MX BIIUSHUS HA OPTaHU3MBI.

Tema 3.6. OcHoBbl cenexkuuu. buotexnonorus. (2 yaca) OCHOBBI CENEKLUUN: METO/IbI U AOCTHXKEeHUs. [ eHeTnKa — TeopeTHuuecKas OCHOBA CEJICKIIHH.
Cenexuus. Yuenne H.J.BaBuioBa o 1ieHTpax MHOr0oOpa3ust U MPOUCXOXKICHHS KYIbTYPHBIX pacTeHuil. OCHOBHBIE METOMBI CEJICKIIHH:
ruOpuaAn3aIys; HCKyCCTBEHHBIN 0TOOP. OCHOBHBIC JOCTUKEHUS U HATIPABICHUS Pa3BUTHS COBPEMEHHOMN CEJIEKIIMHU. BUOTEXHOIOTHS: TOCTUKEHUS U
MEPCIICKTUBEI pa3BuTHs. [ eHHas wrkeHnepus. Kimoruposanwue. ['eHeTHIECKN MOIUPUITUPOBAHHBIC OPTAaHU3MbI. DTUYECKUE ACTICKTHI PA3BUTHS
HEKOTOPBIX MCCIEIOBAHUN B OMOTEXHOJIOTHH (KIIOHUPOBAHUE YETIOBEKA)

* Jlemoncrpanuu Kapra — cxema «LleHTpsI MHOr00Opa3ust U MPOUCXOXKICHHS KYIbTYPHBIX pacTeHuii». [ epbapHbie MaTepuasbl M KOJUIEKIIUN COPTOB
KynbTYpHbIX pacTenuid. Tabmuisl: «Ilopoasl JOMaTHUX KUBOTHBIXY», «COpTa KyIbTYPHBIX pacTeHui». CXeMbl CO3JaHuUs TeHETUYECKU
MOIU(DHUIIMPOBAHHBIX MTPOYKTOB, KIIOHUPOBAHUE OPraHU3MOB. MaTepHalibl, MJLUTFOCTPUPYIONINE TOCTHKEHUS B 001aCTH OMOTEXHOIOTHH.

* DKcKkypeus MHOrooOpasue copToB pacTeHUi U MOPOJI )KUBOTHBIX, METO/IbI UX BhIBEICHUE (3a0UHAsI HHTEPHET-IKCKYPCHUS HA CENIEKIIMOHHYIO
CTaHIIHUIO)

* [IpakTuyeckue paboTel 3) AHAIN3 U OLIEHKA STHUECKUX aCIEKTOB Pa3BUTHS HEKOTOPBIX HUCCIEAOBAHUN B OMOTEXHOIOTHH.

NPEAMETHBIE PE3YJIbTATBI OBYUYEHUS Yuamuiics T0JDKEH: XapaKTepU30BaTh BKJIAJ] BBIIAIOMIMXCS YYCHBIX B Pa3BUTHE OMOJOTUYECKON
HAyKH; XapaKTepHu30BaTh POJib OHOJIOTHMH B (OPMUPOBAHWU HAYYHOTO MHPOBO33PEHHS; MMETh IMpeAcTaBieHHe 00 OpraHu3Me, €ro CTPOSHUU U
mporeccax >KU3HENESATEIIbHOCTH (OOMEH BEILECTB, Pa3MHOXKEHHUE, JEJeHHE KIETKHM, OIUIOJOTBOPEHHUE), MHOrooOpa3uu OpraHU3MOB; BBIIEIATH
CYIIECTBEHHbIE MPU3HAKU OPTraHU3MOB (OJHOKIETOYHBIX W MHOTOKJIETOYHBIX), CPaBHUBATh OMOJIOTHYECKHE OOBEKTHI, CBOWCTBA U MPOIIECCHI
(TuTacTUYeCKuil U PHEPreTUYECKUl 0OMEH, OECroyioe U TOJIOBOE Pa3MHOKEHUE, MUTO3 U ME03, SMOPHOHAIIBHBIA M TTOCTAMOPUOHATIBHBIN MEPUO/I,
OpsIMO€ M HENpsIMO€ pa3BUTHE, HACIEACTBEHHOCTh W H3MEHYHMBOCTh, JOMMHAHTHBIM U PEIECCUBHBIA) W (POPMYITUPOBATH BBIBOJBI Ha OCHOBE
CpaBHEHUsS;, TMOHMMATh 3aKOHOMEPHOCTH WHIMBUIYAJILHOTO pAa3BUTHS OPraHU3MOB, HACIEJACTBEHHOCTH W W3MEHYMBOCTH; XapaKTEPHU30BaTh
conepskanue 3akoHoB . Menzaens u T. X. Moprana u moHuMaTth UX poiib B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUDA;
pemaTh d3JeMEHTAapHbIE TEHETHYECKUE 3a/layd, COCTaBIIATH DSJEMEHTApPHBIE CXEMbI CKPEIIMBAHUSA, I0JIh30BATHCSI COBPEMEHHON TE€HETHYECKOU
TEPMHUHOJIOTHEH W CHMBOJIMKOW; TMPUBOAMTH JIOKA3aTeIhCTBA POJCTBA KUBBIX OPraHU3MOB HAa OCHOBE TOJOKEHUN TEHETUKH U SMOPHOIIOTHU;
OOBSACHSITh OTPHUIATEIHHOE BIWSHHE alKOTOJIA, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HA PA3BUTHE 3apOJbIllIa YEJIOBEKA; BIMSHHE MYTareHOB Ha
OpraHM3M YeJIOBEKa; XapaKTepHU30BaTh HAPYIICHUS Pa3BUTHSI OPTaHU3MOB, HACIIEICTBEHHBIC 3a00JIeBaHMsI, OCHOBHBIC BUJIbI MyTaIlHii; 0OOCHOBBIBATH U
coOmro1aTh Mephl MPOGUIAKTUKN BPEIHBIX MPUBBIUEK (KypeHHUE, aTKOTOIU3M, HAPKOMAHUs); BBISIBISATh UICTOUHUKH MYTareHOB B OKPYXAIOIIEH cpefie



(KOCBEHHO); MUMETh npescTaBieHue 06 yuenun H. M. BaBuioBa o 1ieHTpax MHOT0o0Opasus U MPOUCXO0XKICHHS KYIbTYPHBIX pACTEHUH; XapaKTepUu30BaTh
OCHOBHBIE METO/bI U JIOCTHKEHMS CEJICKIIUH; OLIEHUBATh ITHUECKUE ACIEKThl HEKOTOPBIX MCCIIEAOBAaHUM B 00J1aCTH OMOTEXHOIOTUU (KJIIOHHPOBAHUE,
HCKYCCTBEHHOE OIUJIOJJOTBOPEHHE, HANPABICHHOE M3MEHEHHE TEHOMA), OBJa/eBaTh YMEHUSMH M HAaBBIKAMH TIOCTAHOBKM OHOJIOTHYECKHUX
HKCHEPUMEHTOB U OOBSCHSITH UX PE3Y/IbTaThl; HAXOAUTh OMOJOTrMUECKYI0 HH(OPMALIMIO B Pa3HbIX HCTOYHHUKAX, ApIYMEHTUPOBATh CBOIO TOUKY 3PEHHUS;
aHAJIM3UPOBATh U OLIEHUBATH OMOJIOTUYECKYIO HH(POPMAITUIO, TOJITy4aeMyIO U3 Pa3HbIX HCTOUHUKOB.

COJEPKAHUE KYPCA 11 KJIACCA

BU (19 4)

Tema 1.1MCTOPHA DBOJIIOIIMOHHBIX UIEH (44)

Ucropus sBomoinonHbIx uaei. Pazsurue Onosnoruu B 1o1apBUHOBCKUM niepuol. 3nauenue padot K. Jlunnes, yuenus XK. b. Jlamapka, Teopun K.
Krosse. [Ipeamnocsuiku BozHnkHOBeHUs yuenus Y. Jlapsuna. DBomroronHas teopust U. Jlapsuna. Posb 5BoIONMOHHOM TeoprH B (GOPMUPOBAHUN
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUpA.

Hemoncrpanus. Kapra-cxema mapuipyra nyremectsus Y. lapsuna. I'epGapHble MaTepuasl, KOJUIEKINH, poTorpaduu U Apyriue MaTepualsbl,
MOKa3bIBAIOLINE HHANBUIYAIBHYIO H3MEHYMBOCTh U Pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PACTEHUI U ITOPOJI IOMALIHUX KUBOTHBIX. OCHOBHBIE
noHatus. Doironus. Kpeannonusm, TpaHcGopMu3M, 3BOIIOLMOHU3M. ['pyIinoBas 1 MHIUBUAYalbHAs U3MEHYMBOCTB. VIcKyccTBeHHBIH 0TOOp. boprba

3a cyliecTBoBaHue. EcTecTBeHHBINH 0TOOD.

Tema 1.2 COBPEMEHHOE 3BOJIOINMOHHOE YYEHMUE (9 u)

Bupn, ero kpurepuu. [lomynsimus — cTpyKTypHasi €IMHULA BUAA, €AUHUIIA HBOOLMUA. CHHTETHYECKast TeOpHs IBOJIIOLMHU. J{BIKYIIINE CHUITBI
SBOJIIOLIMU: MYTAllUOHHBINA MTPOLIECC, MOMYJISIUOHHBIE BOJIHBI, U30JIS1IHs, ECTECTBEHHBIN 0TOOP; UX BIMSHUE Ha TeHO(OH I MOMYISIUY. [IBIOKYIIMHM 1
CTaOMIIM3UPYIOLINI €CTeCTBEHHBIN 0TOOpP. AJanTaluy OpraHu3MOB K YCIOBUSIM OOMTAaHUSI KaK pe3yibTaT JeHCTBUS €CTECTBEHHOTO 0TOOpa.
BunooOpa3oBanue kak pe3ynbrat 3Bosoru. Criocodsl v myTH BU1000pazoBanus. CoxpaHeHrne MHOT00Opa3us BUJIOB Kak OCHOBA YCTOWYMBOIO
pa3BuTHs 6rocdepsl. [ TaBHbIE HalIpaBIeHUS YBOJOIMOHHOTO Iporiecca. buonornyeckuii mporpecc u Ouonoruueckuit perpecc. [IpuunHbl BEIMUpaHUs
BUJI0B. JloKa3aTenbCTBA 3BOIIOLUHA OPTraHUYECKOrO0 MUpA.

Jemoncrpanus. Cxema, MIUTIOCTpUpYIOLIas KpUTepuu BUa. TaOauibl U cXeMbl: «/[BroKyIIne cuiibl 3BOIIOIMNY», «O0pa3oBaHre HOBBIX BUIOBY,

«CX0/CTBO HAUYaJIBHBIX CTaUN YMOPUOHAIBLHOTO Pa3BUTHS TO3BOHOUYHBIX». [ 'epOapuu, KOJUIEKIINH U APYrue HarjasAHble MaTepuabl,
JI€MOHCTPUPYIOIIKE TPUCIIOCOOIEHHOCTh OPTaHU3MOB K cpejie OOMTaHUs U pe3yNibTaThl BUI000pa3oBaHus. TabauIbl, MyJIsSKU U JpyTye HarJsHbIe
Marepuasl, JEMOHCTPUPYIOIINE TOMOJIOTMYHBIE U AHAJIOTUYHBIE OPTraHbl, UX CTPOCHUE U MPOMCXOXKACHUE B OHTOICHE3E; PYIUMEHTBI U aTaBU3MBI.

JlaboparopHsble u npakTudeckue padbotel Onrcanue ocodeit Buaa no Mophoorniyeckomy Kputeputo™*. BolsiBieHre H3MEHUNBOCTH Y 0c00€el 0THOTO
BUa. BeIsiBeHHe mpucnocoOIeHni OpraHu3MoB K cpesie oouTanus™®. Jkckypcuss MHOrooopasue BUI0B (OKPeCTHOCTH LIKOJIbI). OCHOBHBIE TOHATHUS.



Bun, nonynsanus; ux kpurepuu. I'enodona. [IBrKylue cuiibl 3BOJIIOLNN: MyTallMOHHBIH MTpoLece, NOMYISLIMOHHBIE BOJIHbI, U30JIALUS, €CTECTBEHH bIii
ot6op. ABmwkymmii u crabunuzupyronuii oroop. CriocoObl U IMyTH BUI000pa30BaHHUS.

Tema 1.3 IPOUCXOXKJIAEHUE )KU3HU HA 3EMJIE (3 4)

Pa3Butne npencraBineHuil 0 BO3HUKHOBeHUU kU3HU. OnbiThl @. Peau, JI. [lactepa. I'unoress! o npoucxoxaeHUM ku3HU. COBpEMEHHBIE B3IJIAIbl Ha
BO3HUKHOBEHUE kU3HU. Teopuss OnapuHa—XosaeliHa. Y cli0)KHEHUE )KUBBIX OPraHU3MOB Ha 3€MJIE B IIPOLIECCE IBOJIOLUU.

Hemoncrpanus. CxeMbl: «BO3HUKHOBEHNE OJTHOKJIETOUHBIX 3YKapUOTHUECKUX OPTaHU3MOBY, « DBOJIIOLUSA PACTUTEIBHOIO MUPay», « IBOJIFOLIHS

KUBOTHOTO MUpay. Pernponykiuu kapTuH, n300paxammux ¢uopy u payHy pa3ziandHbIX 3p U nepuooB. OKaMeHeI0CTH, OTIEYaTKH OPraHu3MOB B
JIPEBHUX MOPOJIaX.
JlaGopaTopHble U paKkTU4YecKre paboThl AHAIHU3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOKICHUS KU3HU. DKCKypcus VcTopus pa3BUTHS KU3HU Ha

3emiie (kpaeBenueckuit myseit). OcHoBHbIe noHATUS. Teopus Onapuna — XonaeiHa. XuMuueckas 3BoJonus. buonornueckas 3BOIIOLUS.
[TocTenenHoe yClI0)KHEHHE OpraHU3alii U IPUCIIOCOOIEHMSI K YCIOBUSM BHEIIHEN Cpeibl OPraHU3MOB B [IPOLIECCE 3BOJIOLUU.

Tema 1.4 IPOUCXOXKIAEHUE YEJOBEKA (5 1) ['unoTe3bl npoucxoxaeHus yenoBeka. [lonoxkeHune yenoBeka B CUCTEME JKMBOTHOT'O MHUPa
(xmacc Munekonuraromue, otpsaa [pumatst, pon JIroau). DBononus 4enoBeka, OCHOBHBIE 3Tarnbl. Packl uenoBeka. [IporcxoxaeHue 4enoBe4ecKux pac.
Bunosoe equncTBO yenoseuecTBa. JleMoHcTpanus. Cxema «OCHOBHBIE 3TAIlbl 3BOJIIOLUY YeaoBekay. Ta0nuiisl, n300pakaroiiye CKEIeThl YeI0BeKa U
MMO3BOHOYHBIX JKUBOTHBIX. JIJabopaTtopHble U pakTuueckue padboTsl BeIsBIeHNE IPU3HAKOB CXOJCTBA 3apObIIICH YeIOBEKa U APYTUX
MJIEKOITUTAIOIINX KAK J0KAa3aTeIbCTBO UX POACTBA. AHAJIN3 U OLIEHKA Pa3jIMYHbIX TUIIOTE3 MPOUCXOKACHUS yesoBeka. DKckypeus [Ipoucxoxaenue u
HBOJIIOLIMS YesIoBeKa (MCTOPUUECKUI Wi KpaeBequeckuii myseit). OcHoBHBIe oHATHS. [IporcxoxaeHue yenoBeka. OCHOBHBIE 3TAIlbl BOITIOIUH.
JIBrKy1IMe Cuiibl aHTponorenesa. UenoBeueckue pachl, UX €IUHCTBO.

HNPEAMETHBIE PE3YJIbTATHBI OBYYEHUSA

VYyammiics J0HKeH: XapaKTepru30BaTh BKJIA]] BELIAOIINXCS YICHBIX B pa3BUTHE OMOJIOTHYECKON HAYKH; XapaKTEpU30BaTh POJIb OMOJIOTUH B
(hopMHUPOBAHUH HAYYHOTO MUPOBO33PEHUS; TIOHUMATh CYIIIHOCTh YBOJIOIIMOHHON T€OPUH, CII0OKHBIC U TPOTUBOPEUYUBLIE MTyTH €€ CTAHOBJICHUS, BKJIA/I
B (hpopMupoBaHUE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUPA; BBIACIATH CYIIIECTBEHHBIE MPU3HAKH OMOJIOTHYECKUX O0BEKTOB (BUIOB) U
MPOIIECCOB (EHCTBUE UCKYCCTBEHHOTO M €CTECTBEHHOT'0 0TOOpa, GOpMUpPOBAHUE TPUCTIOCOOTICHHOCTH, 00pa30BaHUE BUIOB); OOBSICHITH MPUUHUHBI
HBOJIIOIIMH, U3MEHSEMOCTH BHUJIOB; TIPUBOAMTH OKA3aTENbCTBA (ApTyMEHTAIMI0) HEOOXOUMOCTH COXPaHEHHUsI MHOTOOOpa3usl BUJIOB; yMETh
MOJIb30BaThCsl OMOJIOTHYECKON TEPMUHOJIOTHEN U CUMBOJIMKOI; peliaTh dJ1eMeHTapHbIe OMOIOTHUECKHE 3a/1a4H; OMUCHIBATH 0COOEH BUIOB IO
MOP(}OITOTHUECKOMY KPUTEPHIO; BBISIBIATH MPUCIIOCOOTICHHSI OPraHU3MOB K CpeJie OOUTaHUs; CPAaBHUBATH MPOIECCH ECTECTBEHHOTO U HCKYCCTBEHHOTO
0TOOpa; aHAIM3UPOBATH U OIICHUBATH PA3JIMYHbIE TUTIOTE3bl IPOUCXOXKICHUS )KU3HHU U YEIIOBEKa; apTyMEHTHPOBATh CBOIO TOUKY 3PEHUS B XOJIE
JUCKYCCHUH TI0 OOCYKJIEHUIO TUITOTE3 CYIITHOCTH U IPOUCXOXKACHUS )KU3HHU, TIPOOIEMBI TPOUCXOXKACHHS YeTIOBEKA; OBJIAJIEBATh YMEHUSIMH U



HaBBIKAMHU TIOCTAHOBKH OMOJIOTUYECKHUX SKCIIEPUMEHTOB U YUUTHCS OOBSCHATH UX PE3YJIbTATHI, HAXOAUTH OMOJIOTHYECKYIO HH(OPMAIIHIO B Pa3HBIX
WCTOYHHKAX; aHATM3UPOBAThH M OIICHUBATh OMOJIOTHYECKYI0 HH(POPMAIIHIO, TIOTYYaeMyI0 U3 Pa3HbIX HCTOYHHUKOB.

Paznen 2 DKOCUCTEMBI (11 v)

Tema 2.1 SKOJIOIT'MYECKHUE ®AKTOPHI (3 )

Opranusm u cpena. [Ipeamer u 3agaun dK0IOTHHA. JKOJIOTHIecKHe (HaKTOphI cpebl (A0MOTHIECKHe, OMOTHYECKHEe, aHTPOIIOTCHHEIE), UX 3HAUCHUE B
JKU3HH OPraHu3MOB. 3aKOHOM€pHOCTI/I BJIIMAHUSA 3KOJIOTUYCCKUX q)aKTOpOB Ha OpraHu3Mabl. BzaunmMooTtHONIEHUS MCKAY OpraHu3MaMu. MC)KBI/IIIOBBIG
OTHOIICHHS: TTAPA3UTU3M, XUIITHUIECTBO, KOHKYPEHIIUS, CHMOHO3.

JleMoHcTpanus. Harnsqaple MaTepuabl, JEMOHCTPUPYIOIINE BIUSHUE SKOJIOTHISCKUX (PaKTOPOB Ha KHUBbIE OpraHu3Mbl. [Iprumepsl cuMOno03a B
npupoje. OCHOBHBIC TIOHATH. DKoIorus. BHemHss cpena. Dxonoruueckue GpakTopbl. AOHOTHUECKUE, OMOTHYECKUE U aHTPOIIOTEHHBIE (DAKTOPHI.
[Tapa3uTu3M, XUITHHYECTBO, KOHKYPEHIIHUS, CAUMONO03. DKOJIOTHYecKas: HUIIIA.

Tema 2.2 CTPYKTYPA 3KOCUCTEM (4 1)

Bunosas u npocTpaHCTBEHHAs CTPYKTypa 3KocucTeM. 1IumieBsie cBsA3H, KpyrOBOPOT BEIIECTB U MPEBPALLEHUS SJHEPTUH B IKOCUCcTEMaX. [IpnunHbI

YCTOMYHUBOCTU U CMEHBI IKOCUCTEM. BusiHue yenoBeka Ha SKOCUCTEMBI. ICKyCCTBEHHBIE COOOIIECTBA — arpOIEHO3bI.

[emonctpanus. Cxema «IIpocTpaHcTBEHHAsE CTPYKTYpa SKOCUCTEMBI (IPYCHOCTh PACTUTEILHOTO cO00IIecTBa)». CXeMbl U TaOJIUIIBI,
JEMOHCTPHUPYIOIINE MUIIEBBIC [N U CETH; YKOJIOTUYECKHE MUPAMUIbI; KPYTOBOPOT BEIIECTB U YHEPTUHU B IKOCHCTEME.

JlaboparopHsble u npakTuueckre padbotel CocTaBieHHE CXEM Mepeaadu BEllecTBa U dHepruu (Leneil nurtanus) B akocucreMe™®. BrisiBieHue
AHTPOTNIOTEHHBIX U3MEHEHH B SKOCHUCTEMAaX CBOEU MECTHOCTH (B BHE pedepara, Mpe3eHTaIllul, CTEHA0BOr0 AoKIaaa u mp.)**. CpaBHUTENbHAS
XapaKTePUCTHKA MPUPOTHBIX IKOCUCTEM M arpodKOCHCTEM CBOEH MecTHOCTH. VccnenoBanre H3MEHEHH B SKOCUCTEMAaX Ha OMOIOTUYECKUX MOACTISAX
(akBapuyMm). PerreHre 3K0I0OrHUecKuX 3a1a4. DKCKypcusi EcTecTBeHHbIE (J1€c, MOJIE U JIp.) ¥ HCKYCCTBEHHbIE (TTapK, cajl, CKBep MIKOJbI, (hepMa H Jp.)

skocucTeMbl. OCHOBHBIC MTOHATHS. DKOCHCTEMa, OMOTEOIIeHO3, OMOIIEHO03, arporeHo3. [IpoayIieHThl, KOHCYMEHTHI, peAyleHThI. [TuieBsie enu u
CETH.

Tema 2.3 BUOCDEPA — I''IOBAJIBHASI DJKOCUCTEMA (2 v)

buocdepa — rinobanpHas skocucrema. Cocta u cTpykTypa 6uochepst. Yuenue B. 1. Bepnaackoro o 6uocdepe. Poib )KUBBIX OpraHu3MOB B
ouocdepe. buomacca 3emnu. buonoruueckuii KpyroBopoT BeliecTB (Ha MpUMeEpPe KPYroBOpOTa BOJIBI U YTIIEpOa).

Jemonctpanus. Tabmuis! u cxeMbl: «CTpykTypa Ouocdepsi», «KpyroBopot Bosl B 6uocheper, «KpyroBopot yriepona B 6uocthepe». Harmsaubrit
MaTepua, OTpaXxarolfii BUIOBOE pa3HOO0pa3ue KUBBIX oprann3MoB Ouocdepsl. OcHoBHBIC ToHsTHS. brocdepa. JKuBoe BemiecTBo, OMoreHHOE
BEIIECTBO, KOCHOE BEILIECTBO, OMOKOCHOE BelecTBo. bruomacca 3emiu.

Tema 2.4 BUOCDEPA U UEJIOBEK (3 u)




buocdepa u yenosek. I'mobGanbHbIe 3K0I0THYECKHE TPOOIEMBI U IyTH UX petieHus. [locnencTBus aeaTeabHOCTH YeT0BeKa sl OKPYKarolel cpeibl.
[IpaBuiia noBeneHus B MpUpoaAHOI cpeae. OXxpaHa IpUPOJIbI U PAlIMOHAIBHOE UCIIOIB30BaHUE MPUPOIHBIX PECYPCOB.

Jemoncrpanus. TaGnuiel, WIUTFOCTPUPYIOLIUE III00aTbHbBIE KOJIOTHYECKHE MPOOIEMBI U TIOCIIEACTBUSA ACATEIHHOCTH YeJI0BEKa B OKPYKAIOIIEH cpejie.
KapTb! HalmoHAJIbHBIX MApKOB, 3aMIOBEHUKOB U 3aKa3HUKOB Poccun.

JlaGopaTopHble U IpaKkTU4ecKre paboThl AHAIN3 U OLICHKA MOCTIEICTBII COOCTBEHHOH IEATENFHOCTH B OKPY’KaIOLIel cpee. AHAU3 U OI[eHKa

r7100abHBIX 3KOJIOTHYECKHX Mpo0ieM  myTeil ux perienusi. OCHOBHbIE MOHATHSA. | 106anbpHbBIe SKoIorndeckre npobiaeMsl. OXpaHa MPUPOIHL.
PannonansHoe npupoaonos3oanre. HannonansHble apKy, 3alI0BEJHUKY, 3aKka3HUKU. KpacHas kHura.

3akardenue (14)

INPEAMETHBIE PE3YJIbTATBI ObYYEHUA

VYyamuiics 10JDKEeH: XapaKTepu30BaTh BKJIAJ BBIIAIOIIMXCS YUEHBIX B pa3BUTHE OMOIOIMYECKON HAyKH; XapaKTepU30BaTh pojb OMOJIOTHH B
(hOpMUPOBAHUH HAYYHOTO MHPOBO33PECHHUS; BBIJICISITh CYIIIECTBEHHBIC TPU3HAKHA OMOJIOTHYECKIX 00BEKTOB (IKOCUCTEM, OHoc(hepsl) U MPOIECCOB
(KpyroBOpOT BEIIECTB U MPEBPAIICHHUS YHEPTUU B SKOCUCTEMaX U buocdepe); 0000IIaTh U CUCTEMATH3UPOBATH MPEICTABICHUS 00 IKOCUCTEMAaX KaK
L[EJIOCTHBIX OMOJIOTMYECKUX CHUCTEMAX, O 3aKOHOMEPHOCTSX, MPOSIBIISIFOIIMXCS HA JAHHOM YPOBHE OpPraHM3alluy KUBOTO (KPyroBOpOTE BELIECTB U
IIPEBPALCHUSIX SHEPTUH, JTUHAMUKU U YCTOWYMBOCTH SKOCUCTEM); IOHUMATh cozepkanue yueHus B. Y. Bepnazackoro o 6uocdepe; noHumarh
HE00XO0AMMOCTh PeaIN3alUU UJIEH YCTOMUUBOro pa3BUTHs OMOC(Ephl, €e 0XpaHbl; pa3BUBATH 00IEOMOIIOTNYECKHE YMEHHS Ha SKOJIOIMYECKOM

CoZiep KaHUU: HAOJII01aTh U BBISABIATH IPUCIIOCOOJICHHS Y OPTaHU3MOB, AaHTPOIIOI'€HHbIE U3MEHEHHUS B 9KOCUCTEMAX; OOBSACHITH IPUUMHBI
YCTOMYMBOCTH U CMEHBI 3KOCUCTEM; IIPUBOJIUTH JOKA3aTEIbCTBA (apryMEHTAIUI0) HEOOXOAUMOCTH COXPaHEHUs: MHOr0o0pa3us BUOB; pellaTh
3JIEMEHTapHbIe OMOJIOTMYECKHE 33/Jau; COCTABIIATh CXEMBbI IIEPEHOCA BELIECTB U SHEPTUH B SKOCUCTEMaX (LIENH MUTaHUs); BBIABIATH aHTPOIIOTEHHbIE
U3MEHEHMS B SKOCUCTEMAaX CBOEH MECTHOCTH; U3MEHEHUS B SKOCHCTEMAaxX Ha OMOJIOTMYECKUX MOJETSIX; CPAaBHUBATh OMOJIOTMYECKHEe OOBEKTHI
(IpUpOIHBIE PKOCUCTEMBI M arpO3KOCUCTEMBI CBOEH MECTHOCTH) U (POPMYJIMPOBATH BHIBO/IBI HA OCHOBE CPaBHEHUS; 0OOCHOBBIBATh U COOIIOATh
[IpaBWJIa MOBE/IEHUS B IPUPOIHOM cpeie; aHaIM3UPOBaTh U OLIEHUBATH MOCIEACTBHSI COOCTBEHHOM /I€ATEIbHOCTH B OKpY’KaloIlel cpelie, rodaabHble
9KOJIOTMYECKHE TPOOIJIEMBI; apIryMEHTHUPOBATh CBOIO TOUKY 3pEHUS B XOJI€ TUCKYCCHH 110 OOCYXACHHUIO SKOJIOTUYECKUX MTPOOIIEM; YMETh M0JIb30BATHCS
OMOJIOrMYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM; OBJIaIeBaTh YMEHUSIMHU U HaBbIKAMU TOCTAHOBKH OMOJIOTUYECKUX SKCIIEPUMEHTOB U YUUTHCS
OOBSICHATB MX PE3yJIbTaThl; HAXOUTh OMOJIOTNYECKYI0 MH(POPMALIMIO B pa3HbIX HCTOUHUKAX; AHAIU3UPOBATh U OLIEHUBATh OMOJIOTUYECKYIO
HMH(OpMAIINIO, TOTYYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB.



Kanennapno-remaTndeckoe niianuposanue 10 kiaace

Ne

Tema ypoka

Komn-Bo
JacoB

XapakTepucTUKa JeATeIbHOCTH yJalIuXxcst
JeATEIbHOCTH

[ara
MIPOBEI.
(ru1an)

[ara
MpOBE

(akr)

Kparkas ucropus pazsutus 6uonoruu. Cucrema
OMOJOrMYECKHUX HaYK.

Ha3biBaroT ecTecTBEHHBIC HAYKH,
COCTABJISIOLIME OMOJIOTHIO; BKJIA/ YUCHBIX
(OCHOBHBIE OTKPBITHSI) B pa3BUTHE OMOJIOTUH Ha
Pa3HBIX dTaMax €e CTAHOBJICHUS, METOIbI
UCCIICIOBaHMS KUBOU MPUPOIbl. COCTABISIOT
CXEeMY MEKITPEIMETHOU CBSI3U OMOJIOTHH C
JPYTUMH HayKaMu

CyuiHocTh ¥ CBOMCTBA KUBOTO.

JlaroT omnpenieseHyre NOHATHUIO )KU3Hb, CBOMCTBA
*Ku3HU. [lepeuncnsor ypoBHM OpraHu3anuu
*KUBOM Marepun; OCHOBHBIE CBOICTBA JKUBOTO.

YpoBHM OpraHu3aluy >KMBOM MAaTepUH

JlaroT onpeneneHne NOHATUIO YPOBHU
OpraHu3aly >KMBOU MPUPOJIbI, METObI
MTO3HAHUA JKUBON MaTepun. XapaKTepU3yroT
IIPOSIBJIICHUS] CBOMCTB KUBOT'O Ha PA3IHMYHbBIX
YPOBHSIX OpraHH3aluu

I/ICTOpI/I}I HU3YUCHUS KIICTOK. Knerounas TEOpU:l.

Harot onpeneneHue KIOUEBbIM MOHIATHSIM: KIIETKA,
OUTOJIOTUA.

HaseIBaroT ¥ ONUCKHIBAIOT ATAIIEI CO3JJaHHuA
KJICTOYHOU TCOPUH,; OCHOBHBIC ITOJIOKCHUSA
KJICTOYHON TEOPHH; BKIIAl YICHBIX B CO3aHHE
KJICTOYHOU TEOPHHU.

OOBSCHSIOT pOJib KJIETOYHOW TEOpUU B
(OpMHUPOBAHNUHN €CTECTBEHHO-HAYYHON KapTHUHBI

XnMuueckast opranm3anus KJICTKU.

OOBACHSIOT €IUHCTBO KUBOM U HEKUBOM
MpUPOABI. XapaKTepU3yIT OMOIOTUYECKOE
3HaUeHHEe XUMHUYECKHUX DIIEMEHTOB;
MHMHEPAIBHBIX BEUIECTB U BOJBI B JKU3HH KIIETKU
Y OpraHu3Ma 4eJIOBeKa




HCOpFaHI/I‘IeCKHe BCIIICCTBA KIICTKHU

Harot onpenenenne: ['uapoduibHbie
coenuHeHus, [ 'uapodoOHbIe cCOeTUHEHUS.
CpaBHHMBAIOT XUMHUYECKHUI COCTaB TEJ KUBOU U
HEXMBOW MPUPOJIbI, IEJIAl0T BHIBOJIBI HA OCHOBE
CpaBHCHHSL..

Opraandeckue BeecTBa: 0011as XapaKTepUCTHKA.
JIntmmapl.

Jarot onpenenenue: OpraHn4yeckue BELECTBA,
OMOTNOIMMEPHI, HU3KOMOJICKYJISIPHBIEC BEIIECTBA.
OnuchIBaOT 3J1€EMEHTAPHBIA COCTAB JIUIUIOB .
[IpuBOAST IPUMEPHI JIUMHIOB PA3TUYHBIX
rpynn. XapakTepu3yoT OHOJOTHYECKYIO POJIb
JUIHJIOB U YIJIEBOAOB B 00€CIE€UEHUU
YKU3HEESITEIIbHOCTU KIETKH U OPraHU3MOB

OpFaHI/I‘{GCKHe BellleCcTBa KIIETKU. belnku. YTieBobl

11

JaroT onpenenenus: buononumepsi.
[TomunenTuasl. Ha3pIBaroT 351eMEHTApHBIN
COCTaB U MOHOMEPHI OETTKOB, PYHKIIMH OEJIKOB.
OnuceIBarOT MpOsIBIICHUE QYHKITUI OCITKOB.
OOBACHAIOT MEXaHU3M 00pa3oBaHus OEIKOB.
XapakTepusyroT OUOJIOTHYECKYIO POJIb OCIKOB B
00€eCTIeYeHNH )KU3HECSITEIbHOCTH KICTKH U
OpPTraHU3MOB.

OpFaHI/I‘{eCKHG BCIICCTBA KJICTKH. HYKJ'ICI/IHOBBIC
KUCJIOTHI.

JlaroT ompenienieHue: OUOMOIUMEPHI,
HykienHoBble kuciotsl, JIHK, PHK,
pernkauus JJHK. HazpiBarot Tumnsl
HYKJIEUHOBBIX KUCJIOT; (DYHKIIMH HYKJIEUHOBBIX
KUCJIOT. BeiienaTs paznuuus B CTPOCHUU U
¢ynaxusax JJHK u PHK.

10

Ctpoenue u GyHKIINH POKAPUOTHIECKON KIETKU

Harot onpenenenue: [IpokapruoTel. DyKapHOTHI.
HasremsaroT gactu n OopraHouabl
POKApPUOTUYECKOH KIIETKU; SKOJIOTMUYECKYIO
pouib OakTepuii. ONMHUCHIBAIOT BIUSHUE
00J1e3HETBOPHBIX MUKPOOPTaHU3MOB Ha
COCTOSIHME MaKpOOpraHu3Ma. Beienstor
pa3nuyKsi B CTPOCHUHU KJIETOK SYKapuoT U




MIPOKApUOT. PacKphIBaOT CYIIHOCTH MpoIiecca
cropooOpazoBaHus y OaKTepHUH.

11

DyKapuOTHUYECKas KJIEeTKa

[TpakTueckas padota. I3ydueHue cTtpoeHus
PaCTUTEIIBHOMN U )KUBOTHOM KJIETKHU I10]T
MHKPOCKOIIOM

Jatot onpeneneHus: DyKapruoThl. DK301HUTO3.
Oupouuto3. Ha3piBaroT MeMOpaHHbIE U
HEMEMOpaHHBIC OPTaHOU I KJIETKU. BhIIEISIOT
O0COOCHHOCTH CTPOCHHUS FYKapUOTHUECKON
KJIETKH.

[IpakTuueckas pabora. M3yuenue crpoeHus
PACTUTENBHOM U KUBOTHOW KJIETKH O]
MHUKPOCKOIIOM

12

Ctpoenue siapa. XpoMOCOMBI.

Hatot onpenenenus: I'arutoniuelii Habop
XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
Junnonansiilt Habop xpomocoM. Kapuortum.
OnuUCHIBAIOT CTPOCHUE SAPA FYKAPUOTHUUECKOU
kieTku. [lepeuncisitor QyHKIMU CTPYKTYPHBIX
KOMITIOHCHTOB spa

13

Peanuzanus HacnencTBeHHOM HH(pOpMaIUK B
KJIETKU.

Jarot onpeneneHus MOHATUSIM: [ 'eH.
I'enernueckas nadopmarys. MaTpuaHbIi
cuntes. Tpanckpunius. Tpancnamusa. Tpunmer.
Ha3p1BaroT OCHOBHBIE CBOMCTBA T€HETUYECKOTO
KOJIa.

14

Bupycsl u 0akrepuodarnu.
Bupycusle 3a0oneBanus: rpurmm, renatut, CITU

Jaror onpenenenue noHsaTusM: Bupyc.
I'enetnueckas nHpopmarus. OMUCHIBAIOT
MPOIIECC MPOHUKHOBEHUS B KIETKY. OOBICHSIOT
CYILIHOCTb BO3JEHCTBHUS BUPYCOB Ha KIIETKY.
Hcnons3yroT npuoOpeTeHHbIe 3HaHUS B )KU3HU
JUIs TPO(PUIIAKTUKY BUPYCHBIX 3a00JI€BaHUH.

15

IIpomexyTOUHBIN KOHTPOJIb 110 Teme «KieTka»

BrinonnstoT TecTOBYIO paboTy

16

Opranuszm-eauHoe 1enoe. MHOrooOpasme *HUBbIX
opranu3MoB. OOMeH BEIIECTB U MpeBpalleHue
SHEPIruu. DHEPreTUIEeCKuit OOMEH.

HpI/IBOI[HT MNpUMEPBI OAHOKJICTOYHBLIX,
MHOT'OKJICTOYHBIX, KOJIOHHAJIbHBIX OPTraHU3MOB.
OOBACHAIOT OBOJOIIMOHHOC 3HAYCHUC
TOABJICHHUA MHOT'OKJICTOYHOCTH. BI)I,ZIGJ'ISHOT
0COOEHHOCTHU CTPOCHUS KIICTKH,




oOecrieunBaromue pyHKINU, CBOICTBEHHBIE
LEJIOCTHOMY OpPraHU3MY.

Has3piBaroT 3Tarsl SHEPreTH4ecKoro oOMeHa.
XapakTepusyIoT CYIIHOCTh U 3HaYeHHEe 0OMeHa
BELIECTB; 3Tallbl SHEPreTUYECKOro 0OMEHa Ha
IpUMepe TIHOKO3bI.

17

[Tnactnueckuii 0Omen. @orocunrTes. XeMoCcUHTES

JlaroT onpenenenue NoHATUAM: MeTabonu3m.
AccuMuisiius. ABTOTpOgHBIE, TeTepOTPOPHBIE
OpraHU3MBI.

OnuCHIBAOT TUIIBI TUTAHUS KUBBIX OPTaHH3MOB.
[IpuBoasT npUMepsl reTepoTpodHBIX U
aBTOTPO(HBIX OPTaHU3MOB .

XapakTepu3yroT CYIIHOCTb (POTOCUHTE3A.
Jl0Ka3bIBAIOT, YTO OPTaHU3M PACTEHUS —
OTKpBITasi SJHEPreTHYECKasi CUCTEMa

18

Jlenenue kiaeTku. MuTo3.

Jarot onpeneneHue NOHIATUIO >KU3HEHHBIN LIUKIL.
OnuceiBaroT npouecc yasoennus JJHK
MOCJIETIOBATEIBHO (Pa3bl MUTO3a

OO0bsacusaoT 3HaueHue yasoenus JJHK,
CYIIHOCTh ¥ 3HAYEHUE MUTO3A.

19

Pa3zMmHOXeHHE: OeCIToI0€ U MOJIOBOE.

JlaroT onpenieneHus KIIoUeBbIM MOHATHSIM.
CpaBHuBaroT 6ecroioe U MojaoBoe pa3MHOKEHHE
U JIeNal0T BBIBO/IBI HA OCHOBE CPABHEHHUS .

20

OO6pa3oBaHue MOJOBBIX KIeTOK. Meiio3. [lomoBoe
pa3MHOKEHHE.

Jarot onpenenenue moHATUsAM: [ amMmeTorexes,
Ogorenes, CiepMaToreHes.

HasremBaroT cTagum ramMmeToresesa.

OnuckIBalOT CTPOEHUE MOTOBBIX KIETOK
OnuchIBaIOT MpOIECC MeHo03a.

Brigensaror otianuns Meiio3a 0T MATO34.
OOBACHSIOT OHMOJIOTHYECKHUI CMBICI U 3HAUYEHHE
Meio3a

21

Ono10TBOpeHNE

JlaroT onpenesnieHne NOHATHIM:




Ono10TBOpEHHE.

BuyTpeHHee o11010TBOPEHHE.
JIBOWiHOE OIUIOAOTBOPEHUE
HapyxHoe omonoTBopeHue.
Ha3zsiBaroT THIIbI OIJIOAOTBOPCHUA
Boiaenstor oTInyus MeXy TUIAaMU
OILJIOIOTBOPEHMUSI.

22

I/IH,I[I/IBI/II[yaJ'II)HOC Pa3sBUTHEC OPTraHU3MOB.

JaroT onpenenenre noHATUsIM: OHTOTeHE3,
OMOpHoreHes.

OnuchIBalOT ATaIlbl SMOPHOTECHE3A.
CpaBHHMBAIOT 3apOJIBIIIN YEJIOBEKA U IPYTUX
MJIEKOITMTAIOIINX U IEJIAI0T BBLIBOJBI HA OCHOBE
CpaBHEHUS

Ha3zpiBaroT nmepuoibl OHTOre€HE3a, THUITBI
MOCTAIMOPHUOHAIBLHOTO Pa3BUTHS, TPUIHHBI
HapYIICHUS Pa3BUTHUSL OPTraHU3MOB.

23

OnToOrenes 4ejIoBeKa. PCHpOHYKTI/IBHOG 300POBLE.

Jarot onpenenenus noHATUAM : OHTOreHes.
PenpoaykTuBHBII IEPHOA.

HazpiBatoT mepuoibl OHTOreHE3a YEJIOBEKa,
NPUYMHBI HAPYLIEHUS PA3BUTHUS OpPraHU3Ma.
OOBACHSIOT OTPUIIATENHHOE BIUSIHHUE aJTKOTOJIS
U T.II.

Hcnons3yrot npuoOpeTeHHbIe 3HaHUS TS
cOOMI0ACHUS Mep MPOPUIAKTUKHI BPETHBIX
TIPUBBHIYCK.

24

['eHeTHKa- HayKa 0 3aKOHOMEPHOCTSIX
HACJIEICTBEHHOCTH U U3MEHYHUBOCTH.
3aKOHOMEPHOCTH U3MEHUYUBOCTH.

HaroT onpenenenne nousatusm: ['eneruka. I'eH.
I'enotun. U3MmenunBocTh. HacieqcTBEHHOCTS.
denoTHII.

XapakTepu3yrT CYIIHOCTH ITPOLIECCOB
M3MEHYNBOCTH 1 HACIICACTBEHHOCTH.
OOBSCHAIOT 3HAYEHUE THOPUTOTOTUIECKOTO
metona I .Mennens

25

OCHOBHBIC IIOHATHS TCHETHKH. MOHOTI/I6pI/IIlHOC

I[aIOT OMPCACIICHUC TIOHATUSAM! AnnenbHbIe




CKpELIUBaHUE.

resbl. ['omo3urora.

I'erepo3urora. JIoMUHAHTHBIN PU3HAK.
MonorudpuaHoe ckpenuBanue. PerieccuBHbIN
IIPU3HAK.

OnuchIBaIOT MEXaHU3M MPOSBICHUS
3aKOHOMEPHOCTEH MOHOTUOPUIHOTO
CKpEIIMBAHUS; MEXAHU3M HEIOJIHOTO
JOMUHUpOBaHUs. Bocpoussoasat
(hOpMyIIMPOBKY TIPABHUJIA PACIICTUICHUSI.
AHaM3UPYIOT COJIEPKAHUE CXEMBI
HACJIeI0BaHMS TIPU MOHOTUOPUIHOM
CKpPEUIMBAaHUH .

26

3aKOHOMEPHOCTH HacenoBaHus. JurudopumaHoe
CKpCIIBaHHE.

OnuCHIBaIOT MEXAHU3M IMPOABJICHUA
3aKOHOMEPHOCTEH TUTHOPHUIHOTO CKPELIMBaHHUS.
DopMyIHUPYIOT 3aKOH HE3aBUCHMOTO
HacJIeOBaHHS.

CoCTaBIAIOT CXeMy TUTHOPUIHOTO
CKpEIIMBaHHS

27

XpOMOCOMHas TEOPHsI HACIECICTBEHHOCTH.

@OopMyIHMPYIOT 3aKOH CLEIUIEHHOTO
HacnegoBanusa T.Moprana.

OOBACHSIOT CYIITHOCTH CIIETUICHHOTO
HaCJIeJIOBaHMsI, OMOJIOTHYECKOE 3HAYCHHE
MEPEKPECTa XPOMOCOM.

Ha3piBatoT OCHOBHBIE MOJI0KEHUSI XPOMOCOMHOM
TEOPHUH .

28

CoBpeMeHHBIE TTPE/ICTABJICHHS O TEHE  TEHOME.

I[aIOT OMpCACJICHUA KIIFOYCBBIM IMOHATHUAM

29

I'enetnka noma. HacinemoBanue IMPU3HAKOB,
CIHCIIJICHHBIX C ITOJIOM

JlaroT onpeneneHns KIOYeBbIM MOHITHSIM.
HaspIBaroT THIBI XpOMOCOM B T€HOTHIIE; YUCIIO
ayTOCOM U TTOJIOBBIX XPOMOCOM Y UeJIOBEeKa U
TPpO30(UITHI

OOBACHAIOT IPUYMHY COOTHOLLIEHUS MOJIoB 1:1;
MEXaHHM3M HacJe10BaHus 1ajJbTOHU3MA U
reMo(uINH.




PemraroT npocreimme 3a1a4n Ha CLEIIIEHHOE C
I10JIOM HACJIEIOBAHUE.

30

Hacnencrennast (MyTanuoHHasi) u
HEHAaCJIeJICTBEHHAsi U3MEHUUBOCTh. JlaboparopHas
pabota «/3yuenue usmenyugocmuy

JlaroT orpeieJIeHrEe KIIFOUEBBIM ITOHSTUSIM:
WU3MEHYMBOCTh, HOPMa PEaKIny.
Hacnencreennas (reHoTUnM4ecKas),
HeHacJeACTBeHHas (MO IU(pUKAIIMOHHAS )
W3MEHUYUBOCTbH. BBITIONHSAIOT 1a00paTOpHYIO
pabota «/3yueHrne H3MECHUYMBOCTHY

31

I'enernka n 300POBEE YECIIOBCKA

Pabota ¢ JONOTHUTETBHBIMU HCTOYHUKAMH
nH(pOopMaIU

32

I[OM@CTI/IKaI_II/IH H CCIICKIMA: OCHOBHBIC MCTO/bI 1
JOCTHIXCHHUA.

JlaoT onpenieneHue KIt0UeBbIM OHATHSIM.
Xapakrepusyrot pousib yuenus H.M. BaBuiiosa o
LEHTpaxX MPOUCXOKIAECHUS KYIbTYPHBIX
pacTeHui.

Ha3piBatoT OCHOBHBIE METO/IbI CEJIEKLIUU
pacTeHuil U KUBOTHBIX. OOBACHSAIOT IPUUUHBI
3aTyxaHMs reTepo3nca, IPUUUHBI TPYJHOCTH
OCTaHOBKH MEXBUJOBBIX CKPEIIBAHU.

33

CeJ’IeKHI/IH MHUKPOOPIraHU3MOB

I[aIOT OIIpCACIICHUC KITIOYCBLIM ITOHATHUAM.
HazsiBatoT 0CHOBHEIC METO/JBbI CCIICKIINHN
MUKPOOPTaHHU3MOB.

34

W TOroBbeIii KOHTPOJIb

BrinonnstoT TecTOBYIO paboTy

35

buorexHomorus: JOCTHXXEHUS U MEPCICKTUBBI

[IpuBOaAT NpUMEPHI IPOMBIIIIEHHOTO OTYYEHHUS
1 UCIIOJIB30BAHUSA IIPOIYKTOB KU3HEAEATEIbHOCTH
MUKPOOPTraHU3MOB.

OneHnBalOT 3Hau€HHE OMOTEXHOJIOTHH.




KanennapHo-rematuyeckoe niianuposanue 11 kiace

Tema ypoka

Komn-Bo
YacoB

XapaKTCpI/ICTI/IKa JACATCIIbHOCTH YHAIIUXCs
JACATCIIBHOCTH

Jara
POBE/.
(Tutan)

Jara
MpoBe

(dakr)

Pa3zBuTHe Ononoruu B JOJAPBUHCKHI TEPUO/T.
Pa6ote K.JIunnes

OmnpenenstoT noHATHA, GOPMHUPYEMBIE B XO/1€
U3YYEHUS TEMBI.

OneHuBaroT BKJIAJ pa3IUYHbIX YUEHBIX B
pa3BUTHE OMOJIOIMYECKON HAYKH.

OpomtonmonHas teopus XK. b. Jlamapka

JlatoT onpenieseHusl KIIFOUEBbIM IMOHATUSAM
DopMyIUPYIOT 3aKOHBI.

[Ipennoceuiku passutus Y. lapBuHa

OneHuBaroT NPeaOChUIKH BO3SHUKHOBEHUS
yuenus Y. J[apBuHa.
Paboraror ¢ mwumoctpauusiMu yueOHUKa.

OpontonuonHas Teopus Y. Jlapsuna

XapakTepu3yrT COAEPKaHUE IBOJTIOIMOHHON
teopun Y. JlapBuna. CpaBHUBaIOT
OIPEIIETICHHYIO U HEOIIPEEICHHYIO

N3MCHYHNBOCTD, HCKYCCTBGHHLIﬁ M €CTECTBEHHBIN

otOop, popMbI OOPHOBI 3a CYIIECTBOBAHUE U
JICJIAt0T BBIBOJIBI HA OCHOBE CPaBHCHMSI.

Bun. Kpurepun n ctpykrypa

CocTaBnaTh XapaKTEpUCTUKY BUJIOB C
UCIIOJIb30BAHUEM OCHOBHBIX KPUTEPUEB

[Tonynmauus — CTpyKTypHasl €AMHULIA BUJIA U
HBOJIFOLUU

I[aIOT OIPCACIICHUA KITFOUCBBIM ITOHATHAM,
XapaKTCPUYIOT MMOIMYJIALUIO KaK CTPYKTYPHYIO
CANHUIY BUA, KaK CAUHUILY DBOJIFOI[HH.

@DakTOPBI IBOITIOLHH

I[aIOT OIPCACIICHUA KITFOUCBBIM ITOHATHAM,

HAa3bIBAKOT, XapaKTCPU3YIOT (I)aKTOpBI 9BOJIIOIIMH.

OOBSCHSIOT MPUYUHBI U3MEHEHHSI BUJIOB,
BBISIBIITFOT y 0COO€H OHOTO BUA .




EctecTBeHHBII 0TOOP — TTIaBHAsS ABMIKYINAS CHJIa
3BOJTIOINHU

CpaBHMBAIOT IEUCTBHE IBUKYIIETO U
CTAOWIIM3UPYIOIIETO 0TOOPA U JCIAOT BHIBOIBI
HA OCHOBE CPABHEHMSL.

9. Ananranyu opraHu3MoB K YCIOBHSIM OOUTaHMS OOBACHAIOT B3aMOCBSI3U OPraHU3MOB U
OKpY>KaroILEH Cpelbl , MEXaHU3M
BO3HUKHOBEHUS NIPUCIIOCOOICHUH,
OTHOCHTEJIbHBIN XapaKTep MPHUCIIOCOOICHHI
10. Bunoo6paszoBanue OnuchIBaIOT MEXaHW3M OCHOBHBIX ITyTEH
BU1000pa30BaHMsL.
11. CoxpaneHnue MHOT00Opa3us BUI0B AHanM3UPYIOT U OLIEHUBAIOT [TOCIEACTBUS
JIesITeIbHOCTH YEJIOBEKA B OKPYIKaloLIeH cpeie,
IPOTHO3UPYIOT PE3yJIbTAaThl U3MEHEHUH B
ouocdepe B CBA3M C U3MEHEHUSIMH
O6ropa3zHo00pasusl.
12. Jloka3arenbcTBa 3BOIOLMH OPraHUYECKOTO MUpa [IpuBoAST NOKa3aTeNbCTBA SBOJIIOLUHU HA
OCHOBaHUU KOMILIEKCHOTO HCIIOJIb30BaHMs BCEX
IpYII J0Ka3aTeJIbCTB
13. O06o6maromuii ypok Ha TeMy «OCHOBHBIC OO0600IIAOT MMOTYYCHHBIC 3HAHUS 110 JAaHHON
3aKOHOMEPHOCTH HBOJIFOLIHH TEME.
14. Pa3BuTHe npeacraBneHnil 0 IPOUCXO0XKIEHUU )KU3HU JlaroT onpenieneHus KIroueBbIM HOHATHSM,
Ha 3emie OIIMCBLIBAIOT M aHAIM3UPYIOT B3IJIAAbI YYEHBIX Ha
MIPOUCXOXKACHHUE KUZHU
15. CoBpeMeHHbIE NPECTABIECHNS O BOSHUKHOBEHUN JlaoT onpenienenus KIroueBbIM HOHATHSM,
KU3HU HaxXoJAT U CUCTEMATU3UPYIOT HHPOPMALUIO T10
[/p «Ananus n oueHka pasmMiHbIX TANOTE3 po6IeMe TPOUCXOKIECHHUS KU3HU. BHITOIHSIOT
POMCXOXKACHUS KU3HI IpaKTIHecKyi0 padory.
16. PasBuTHe xn3Hu Ha 3emie JlatoT omnpenieneHus KII0UEeBbIM MOHATUSAM,

BBISIBJISIIOT YE€PTHI OMOJIOTMYECKOro mporpecca u
perpecca B JKUBOW MPUPOJIE HA IPOTKEHUH




OBOJJIIOLWH .

17. ['MnoTe3bl MPOUCXOXKICHUS YeTI0OBEKa JlaroT onpenienenus KIIUeBbIM HOHATHSM,
[1/p «AHanu3 1 OlleHKa Pa3IUYHbIX TUIIOTE3 HA3bIBAIOT MOJIOKEHUS TUIIOTE3 IPOUCXOXKICHUS
MPOMCXOXKICHUS YETOBEKa» YeJI0BEKa, XapaKTePU3yIOT Pa3BUTHE B3TJIA0B

YUYEHBIX Ha MpoOIeMy aHTPOIOreHe3a

18. [TonoxeHue yeroBeKa B CHCTEME KUBOTHOTO MUPA OmnpenemnsroT MECTO 4eI0BEKa B CHCTEME
AKHUBOTHOTO MUpa. OOOCHOBBIBAIOT U
JIOKa3bIBAIOT , YTO YEJIOBEK OMOCOIMATIBLHOE
CYIIECTBO.

19. OBOIOLMS YETIOBEKa XapaxkTepus3yrT 0COOEHHOCTH IpeACTaBUTENEH
KaXXJIO0W CTaJIMU HBOJIIOLIMU YEJIOBEKa

20. UYenoBeveckue pacel OOBSCHSIOT U JOKa3bIBAIOT MEXaHU3MBI
(hopMUpOBaHMsI PACOBBIX MPU3HAKOB

21. O6o6maromuit ypok «IIpoucxoxaeHue yenoBeka» O0600111at0T MMOTy4YEeHHbIE 3HAHUS 10 JaHHON
TEME.

22. Opranusm u cpena. Ixonoruyeckue GakTopbl [IporHo3upyIOT pe3yiabTaThl HU3MEHEHUS
JeicTBUS (PaKTOPOB

23. AbGuotuueckue GaKkTOpbl CpeIbl OOBACHSAIOT B3aUMOCBSI3b OPTraHU3MOB U
OKpY>KaroIleu Cpeibl

24, buotnueckue hakTopsl cpesl OOBACHAIOT MEXaHNU3M BIMSHUS
B3aMMOOTHOIICHUH MEXIy OpraHu3MaMu

25. CrpykTypa 3KocHcTeM Ha3piBaroT 1 XapakTepu3yloT KOMIIOHEHTHI
MPOCTPAHCTBEHHOMW M 3KOJIOTMYECKOU
CTPYKTYpHI.

26. [Tumessie cBsi3u. KpyroBopoT BEmIeCTB ¥ DHEPTUH B CoCTaBJISIOT CXeMBI Iepelaur BEIecTBa U
HKOCHUCTEMAX SHepruu (uemnei NuTaHus), UCIOIb3YIOT
I1/p «CocTaBieHnue cxeM nepenadu BemecTs (1enei npasmiio 10% nans pacueta notpedGHOCTH
TTUTAHUS)» OpraHu3Ma B BEI[ECTBE

27. [Tpu9IrHBI YCTOHYNBOCTH M CMEHBI SKOCUCTEM ONHCHIBAIOT ATAIBl CMEHBI YKOCHUCTEM,

[1/p Pemienue sK0IOTHYECKUX 3a1aW» BBISIBJISIIOT U3MEHEHUS SKOCUCTEM, PEIIAI0T
MIPOCTEUIIIHE IKOJIOTHUECKUE 3a]1aun
28. BrwstHre denoBeka Ha SKOCHCTEMBI CpaBHHMBAIOT YKOCHCTEMBI H arPOIKOCHCTEMBI




[T/p «CpaBHHUTEIbHAS XapaKTEPUCTUKA TPUPOTHBIX CBOEH MECTHOCTH, IPOTHO3UPYIOT PE3yIbTaThl
9KOCUCTEM arpO’KOCUCTEM CBOECH MECTHOCTH 9KOJIOTMYECKUX HApYLIECHUH 10 3aJaHHBIM
napaMmeTpam
29. buocdepa — rmobdanpHas skocucTema XapakTepu3yloT )KUBOE, OMOKOCHOE U KOCHOE
BELIECTBO, paclipesieraeHue Ouomacchbl Ha 3emiie
30 Poutb xuBBIX OpraHnu3MoB Ouochepe [Iporuo3upyrornocneacTBUs 11l HaIEH
IUTAHETHl HapYUICHHs] KPYyTOBOPOTAa BEIIECTB
31. OCHOBHBIE KOJIOTUYECKUE TIPOOIEMBI JlaroT onpenenieHrs KIFOYEBBIM MMOHATHSIM,
COBPEMEHHOCTHU, TyTH UX PEIICHUs IPUBOJIAT MPUMEPHI IPSIMOT0 U KOCBEHHOT'O
[T/p (1 yacTb)«AHaIU3 U OLIEHKA TTTO0ATBHBIX BO3/ICUCTBUS YEJIOBEKA HA JKUBYIO IIPUPOAY.
9KOJIOTHYECKUX MPOOIEM U MyTEH UX PELICHUSD [Ipennaratot myTH MpeooaeHUsS
HKOJIOTUYECKOTO KpU3HCa.
32. OCHOBHBIE KOJIOTUYECKUE TPOOIEMBI JlaroT orpeneneHus KIIOYEBbIM MOHATHUSAM,
COBPEMEHHOCTH, ITYyTH UX PEIICHUS IPUBOJAT IPUMEPHI IPSIMOTO U KOCBEHHOTO
[1/p (2 yacTb)«AHanu3 1 OlleHKa TT00aTbHBIX BO3/ICIICTBHS UeIOBEKa HA KUBYIO IIPUPOTY.
HKOJIOTHYECKUX MPOOJIEM U IYTEH UX PEIICHUS [Ipemiararot myTH MpeoOICHUS
9KOJIOTHYECKOT0 KPHU3HCa.
33. O06o0marmuil ypok Ha TeMy «IKOCHCTEMAY) OO0600IIAOT MMOTYYCHHBIC 3HAHUS 110 JAaHHON
TEMeE.
34. Ponw 6Guonoruu B Oymytiem XapakTepu3yrT POJIb MEXKIYHAPOTHOTO
COTPY/ZIHUYECTBA B PEIIEHUH SKOJIOTUYECKUX
1po0JIeM 4eJI0BEYEeCTRA.

JInTepaTypa U CpeacTrBa Oﬁy‘leHI/lﬂ, B TOM YHUCJIC 3JICKTPOHHLIE 06pa30BaTeJII)HbIe PeECYpChI

Y4yedoHo — MeToOaAMYECKHNA KOMILJIEKT:

YuebHo-MeToanYecKoe oOecniedeHne yueOHoro mporecca mpeaycMaTpuBaeT ucnoiab3oBanne Y MK (yaeOHO-MEeTOIMYECKUX KOMITJIEKCOB) TIO
6uosioruu 10 u 11 kaccoB. YueOHO-METOMUECKHE KOMIUIEKCHI JUTsl n3ydeHus ouonorun B 10—11 xinaccax Ha 6a30BOM ypOBHE, CO3/1aHHBIE
aBTOpckuM KosuiekTuBoM (B. . Cusornasos, 1. b. Aradonosa, E. T. 3axapoBa), conep:xar, Kpome yueOHUKOB, BKIIOYEHHBIX B DeepanbHbIi
NepeveHb, JEKTPOHHbIE PUIIOKEHHUS, YIeOHO-METOAMUYECKIE TOCOOUs U paboune TeTpaau. DIEKTPOHHbIE IPUIOKEHHS JOCTYIHBI Ha OQHUIIHATBHOM
caiite m3naresnpcTea Www.drofa.ru.



CuBornazos B. U., AraponoBa U. b., 3axaposa E. T. buonorus. O6mas 6uonorusi. ba3zossiit yposens. 10 ximacc: yueObnuk. — M.: Jlpoda,
2020 .

CuBornazoB B. U., Aradonona U. b., 3axaposa E. T. buonorus. O6mias 6uonorus. ba3ossriit yposens. 11 kiace: yaeonuk. — M.: Jlpoda,
2021 r.

DJIeKTPOHHBbIE 00pa30BaTe/ibHbIE PecypcChl.

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. TTogbopka HHTEpHET-MAaTEPHUATIOB I YYUTEICH OHOJOTHH IO Pa3HbIM OMOJIOTHYECKHM
JMCIUILTHHAM.

http://www.ceti.ur.ru Caiit LleHTpa 5K0JIOrHYeCKOro 00yueHus 1 HHPOPMALIHH.

http://school-collection.edu.ru Enunas kosutekius mudpoBbix 00pa3oBaTeIbHBIX PECYPCOB

Cepuisi MyJIBTHMEIUIHBIX YPOKOB W Martepuanbl u3 «Emunoil komtekiuu Ludposeix OOpasoBarensHbix PecypcoB» (Habop mugpoBbix
pecypcos k yueonukam auauu H. WM. Conun) (http://school-collection.edu.ru/) .

Caiitsl:

http://www.priroda.ru — Tlpupoza: HaMOHAIBHBII TOPTAJL.

http://obi.img.ras.ru — ba3a 3HaHuil M0 OMOJOTUH YesIOBEKa. YUEOHHK 0 MOJICKYIISIPHOI OMOJIOrUY YenoBeKa, OMOXUMUH, (PH3UOJIOTUH, TCHHON
1 OEJIKOBOI MHYKEHEPHUH.

http://Www.zoOmaxX.ru — 300JI0THS: YEIIOBEK U JOMAIIHUE KUBOTHEIE.

http://www.fipi.ru — ®enepaibHbIii HHCTUTYT MEAarOTMYECKUX U3MEPCHUI.

http://ege.edu.ru — Mudpopmarmmonnoii mopran EI'D.
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