


IHosicuuTeNLHAA 3aNIUCKA

Pabouas nmporpamMmMa cocTtaBiieHa Ha OCHOBE (DyHJIaMEHTAIBHOTO si/ipa o01miero oopazoBanus, PenepaabHOr0 TOCYAapCTBEHHOTO0 00pa30BaTEIbHOTO CTaH1apTa
cpenHero odmiero 06pa3oBaHus, IPUMEPHON MTPOrPaMMBbI CPEAHETO 00111ero 00pa3zoBaHus MO OMOJIOTHH U IPOrPaMMBbI CPEHETO 0011ero 00pa3oBaHus MO OUOIOTHH
(6a3oBbIit ypoBeHb), aBTOpbI M.b. Aradonosa, B.M. Cusoriazos M.: J[Ipoda, paccuntannoii Ha 34 yaca (1 ypok B HEZIE/I0), B COOTBETCTBUH C YU4COHUKOM, JOMYIICHHBIM
MunucrepctBoM oOpa3zoBanus Poccuiickoit @enepanuu: B. 1. CuBormnazos, U. b. Aradonosa, E. T. 3axapoa. O6mias 6uosnorus. 10 kinacc. bazoBblil ypoBeHbY»: yueOHUK
TSt 001Ie00pa3oBaTenbHbIX yupexkaeHuii M.: Jlpoda, 1 B COOTBETCTBUU C OCHOBHOW 00pa30BaTeNIbHOM MporpaMMon cpenHero odmiero oopazoBanus MBOY «nbuHcKas
COIlll». lannas nporpaMMa KOHKPETH3UPYET COAepKaHKUE CTaHAApTa, NAaET pacnpeesieHne yueOHbIX YacoB 10 pa3jiesiaM Kypca, MOCiIe10BaTeIbHOCTh U3yUeHUS TEM U
pa3zienoB ¢ y4€TOM MEXIPEIMETHBIX U MPEIMETHBIX CBSI3€, TOTUKHA Y4eOHOT0 MPOoIlecca, BO3PACTHBIX OCOOCHHOCTEH yJalnxcs.

B paboueii mporpaMMe HaILTu OTpasKeHUE 1ENIM U 337a4d U3y4eHHUs OMOJIOTUH Ha CTYNEHU CpeaHero (MOIHOro) o01ero oopa3oBanus, U3J105KEHHBIE B TOSICHUTENHOM
3ammcke K [IpumepHoit mporpamme mo 6uonoruu (6a30BbIld YPOBEHB).

I/ISYI{GHI/IG OHOJIOrHMH Ha CTYIICHU CPCOAHCTO (HOHHOFO) O6H.[CFO O6pa3OBaHI/IH B CTapH_Ieﬁ IIKOJIe Ha 0a30BOM YPOBHEC HAIIPABJICHO Ha JOCTHXKCHUC CIICAYIOIINUX HeJIei:

e OCBOCHME 3HaHUIl 0 OMOJOrMUECKUX CUCTeMax (KJIEeTKa, OpraHu3M, BUJl, SKOCUCTEMA); HICTOPUHU Pa3BUTHUSI COBPEMEHHBIX MTPEICTABICHUN O XKHUBON MPUPO/IE;
BBIJTAIOIIAXCSI OTKPBITHUSAX B OMOJIOTMYECKON HAayKe; poJid OMOJIOTHYECKOM HAyKH B (POPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MUPA; METO1aX
HAy4HOI'O [TO3HAHMS;

e OBJIQJICHHWE YMEHHUSIMU OOOCHOBBIBATH MECTO U POJIb OMOJIOTHUECKUX 3HAHUH B MPAKTUYECKOMN IEATEIILHOCTH JIFOJICH, PAa3BUTUU COBPEMEHHBIX T€XHOJIOTHIA;
IPOBOJUTH HAOJIOAEHHUS 32 SKOCUCTEMAMH C LIeJIbI0 UX ONMCAHMS U BBISBICHUS €CTECTBEHHBIX U aHTPOIIOT€HHBIX N3MEHEHHI; HaX0IUTh U aHAJIU3UPOBATh
UHPOPMALIUIO O KHUBBIX 00BEKTAX;

e Ppa3BUTHE MO3HABATEILHBIX HHTEPECOB, HHTEIUICKTYAILHBIX U TBOPUYECKUX CITIOCOOHOCTEH B MPOIECCe N3YUCHHUS BBIAAIOMIMXCS JOCTH)KEHHH OMOIOTUH, BOLIEIINX B
06IH€‘~I€J'IOBG‘~I€CKYIO KYJbTYPY, CJIOXKHBIX U IPOTHBOPCUYNBBIX nyTeﬁ PasBUTHA COBPEMECHHBIX HAYYHBIX B3TJI10B, Hﬂeﬁ, TGOpHﬁ, KOHHGHHI/Iﬁ, PA3JIMYHBIX TUIIOTE3
(0 CYIIHOCTH ¥ TIPOUCXOXKICHHH JKU3HHU, YEJIOBEKA) B XO/I€ PaOOThI C Pa3IMYHBIMU HCTOYHUKAMU HH(POpMANUH (UCIIOIb30BaHUE 000PYIOBaHUS LICHTPa
oOpa3zoBanus «Touka pocra);

e BOCHHUTaHUE YOEKIECHHOCTH B BO3MOKHOCTH ITO3HAHUS YKHUBOUW MPUPOJIBI, HEOOXOIMMOCTH OEPEKHOTO OTHOIIEHHUS K MPUPOJTHOM cpeie, COOCTBEHHOMY 37I0POBBIO;
yBa)KEHHSI K MHEHHIO ONTIOHEHTA MpU 00CYKIEHIUHN OMOIIOTUYECKUX MPOOIIeM;

e  HCIIOJIb30BaHME MPUOOPETEHHBIX 3HAHUI U YMEHHH B MOBCETHEBHOM KU3HU JJIs1 OLIEHKH MOCJIEICTBUN CBOEH JESATENIbHOCTH [0 OTHOLIEHUIO K OKpY)KaroIlen cpele,
3JI0pOBBIO JIPYTUX JIHOAEH U COOCTBEHHOMY 3/I0pOBbIO; 000CHOBAHMS U COOJIIOICHUS Mep NPOHIAKTUKY 3a00JIeBaHU, IPaBUII TOBEJIEHHS B IPUPOJIE.

ba3oBbIii ypoBeHb CTaHJapTa OpUEHTHPOBAH Ha (popMupoBaHHe 001Iel OHOIIOrHYECKON IPaMOTHOCTH M HAYYHOT'O MHUPOBO33PEHUS 00yJatoXcsl. 3HaHUs,
MOJIy4YeHHBIE HA ypoKaX OMOJIOTUH, TOJIKHBI HE TOJIBKO OMPEIEIUTh 00Ul KyIbTypHBIH YPOBEHb COBPEMEHHOTO YeJIOBEKA, HO U 00ECIEUUTh €ro aJIeKBaTHOE IOBEJCHHE B
COBPEMEHHOM MUpE, IOMOYb B peaibHON KU3HHU. [[71s1 MOBBIIIEHUs] 00pa30BaTEIbHOIO YPOBHS U MOJYYSHHS HABBIKOB MO MPAKTUYECKOMY MCIIOJIb30BAaHHUIO MOJTYYEHHBIX
3HaHUI B pabouel mporpaMMme NpeyCMOTPEHO BBINOJIHEHUE Psijia 1a00paTOPHBIX U MpaKkTUYecKuX padboT. [IpoekTHas neqaTeabHOCTh U COBMECTHAS MCCeA0BaTeIbCKas
pabota criocoO6cTBYeT (hOPMUPOBAHHIO KOMMYHUKAaTUBHBIX HAaBBIKOB. B nanHo# paboueil mporpaMMe npeaycMaTprBaeTCsl pa3BUTHE BCEX OCHOBHBIX BUJIOB JESTEIbHOCTH,
IPEJICTaBICHHBIX B IPOrpaMMax Jijisi OCHOBHOTO 00111ero o0pa3zoBanus. B crapiieM moipocTkoBOM Bo3pacTe BEAYUIYIO POJIb UTPAET JIEATENBHOCTh MO OBJIAJICHUIO
CHCTEMOW Hay4HBIX NOHSATHHI B KOHTEKCTE MPEABAPUTEIHLHOI0 MPO(PECCHOHATBHOTO caMOOoNpeieieHHs. Y CBOCHHE HAyYHbIX TOHATUI (POPMUPYET THUIT MBILUICHUS,
OPUEHTHUPYIOLINHI 00yJaromuxcs Ha 00IIEeKyIbTYpHbIE 00pa31bl, HOPMBI, TAIOHBI B3aUMOAECHCTBHSI C OKPYKAIOIIUM MUPOM, a TAK)KE€ CTAHOBUTCS HCTOYHUKOM HOBOT'O
THUIIa [TO3HABATEIbHBIX UHTEPECOB ( HE TOJIBKO K (pakTaM, HO M K 3aKOHOMEPHOCTSM), CPECTBOM (POPMHUPOBAHUS MUPOBO33PEHUSI.



I[lnanupyembie pe3yabTaThl H3yUYeHUs NMPeIMeTa

IIpeaMeTHBIE pe3yabTATHI
B pe3yabTare usyyenus yue6Horo npeamera «buoJiorus» Ha ypoBHe cpeiHero ooimero o0pa3oBaHus:
Ooyyarwmmiicss Ha 0a30BOM YPOBHE HAYYHUTCS:

— pacKphIBaTh Ha MPUMEPAX POJIb OMOJOTHH B (POPMUPOBAHUU COBPEMEHHOM HAYYHOW KapTHHBI MUPa M B IPAKTUUYECKOMN ACATSIBHOCTH JIIOJICH;

— TIOHUMATh ¥ OMMUCHIBATH B3aMMOCBSI3b MKy €CTECTBEHHBIMU HAayKaMu: OUOJIOTHel, GU3UKON, XUMHUEH; yCTaHABIMBATh B3aUMOCBSI3b ITPUPOIHBIX SBICHHIA,

— MIOHUMATh CMBICII, Pa3JIU4aTh M ONMKUCHIBATH CHCTEMHYIO CBSI3b MEK/Iy OCHOBOIIOJIATAIOIIMMH OWOJIOTMYECKUMU MTOHSATHUSMH: KJIIETKA, OPraHU3M, BH]I, SKOCHCTEMA,
ouocdepa;

— UCIOJIb30BaTh OCHOBHBIC METObI HAYYHOTO IMO3HAHUS B YU€OHBIX OMOJIOTMYECKUX HCCIICIOBAHUAX, IPOBOIUThH SKCIICPUMEHTHI 110 H3YYCHHUIO OMOJIOTHYECKUX OOBEKTOB U
SIBJICHUH, OOBSICHATH PE3yJIbTaThl SKCIIEPUMEHTOB, aHAITM3UPOBATH UX, POPMYITHPOBATH BHIBOIBL;

— (¢opMyIUPOBATH THUIIOTE3bI HA OCHOBAHUU MPEIOKEHHON OMOIOrHYecKOl HHPOPMAIUH U MIpeiaraTh BApUAaHThI POBEPKH THIIOTE3;

— CpaBHHUBATh OMOJIOTHYECKUE OOBEKTHI MEXK]Ty COOOM 10 3aJJaHHBIM KPUTEPHSIM, JCJIaTh BHIBOJBI U YMO3AKIIFOUCHHUSI HA OCHOBE CPaBHEHUS;

— 00OCHOBBIBaTh €IMHCTBO KUBOM M HEKUBOU MPUPO/BI, POJICTBO JKUBBIX OPraHU3MOB, B3aUMOCBSI3U OPraHU3MOB U OKPYXKAIOIIEH Cpe/ibl HA OCHOBE OMOJIOTHMYECKUX
TEOPHiL;

— IPUBOJUTH IPUMEPHI BEIIECTB OCHOBHBIX TPYIIN OPraHUYECKUX COCTUHEHHH KiIeTKH (OeNKOB, )KUPOB, YTIEBOI0B, HYKIEHHOBBIX KUCIIOT);

— pacro3HaBaTh KJICTKH (MMPOKAPUOT U dYKAPUOT, PACTCHUHN U )KUBOTHBIX ) 110 OMMCAHUIO, HA CXEMATHUECKUX H300PKEHUSX; YCTAHABIMBATh CBS3b CTPOCHUS U (DYHKITHIA
KOMITOHEHTOB KJIETKH, 000CHOBBIBATh MHOT'000pa3ue KIETOK;

— KIaccHPHUIIPOBATH OMOIOTUYECKUE OOBEKTHI HA OCHOBAHUH OJHOTO MIJIH HECKOJIBKUX CYIIECTBEHHBIX TPU3HAKOB (THITBI MUTAHUS, CIIOCOOBI IBIXaHUS U PA3MHOKEHHUS,
0COOEHHOCTH Pa3BUTHSA);

— OOBSACHSTH MPUUMHBI HACIIEJICTBEHHBIX 3a00JICBAHMIA;

— BBISIBJIATh U3MEHUUBOCTH Y OPTaHU3MOB; OOBSCHATDH MPOSBICHUE BUI0B U3BMEHYMBOCTHU, UCTIOIB3Ys 3aKOHOMEPHOCTH M3MEHYMBOCTH; CPABHUBATH HACIIECTBEHHYIO U
HEHACJIEICTBEHHYIO U3MEHUYUBOCTb;

— IPUBOJUTH JTOKA3aTEIbCTBA HEOOXOIUMOCTH COXpaHEeHHsI OMOopa3HO00pa3us Al yCTOMUMBOTO Pa3BUTHUS M OXPAHBI OKPYXKAIOIIEH Cpeibl;

— OIICHUBATh JJOCTOBEPHOCTH OMOJIOTUUECKON HH(POPMAIIHU, TTOJIYICHHON U3 Pa3HBIX UCTOUHUKOB, BBIJICTSATH HEOOXOAUMYIO HH(GOPMAIIUIO JUTsl HCTIOJIh30BaHUS €€ B
yueOHOM NesTeNbHOCTH U PEIICHUH MPAKTUYECKUX 3a/1a4;

— MIPEICTABIISATH OMOJOTUYECKYIO HH(OPMAIIHIO B BUJIE TEKCTA, TaOIUIIBI, TpaduKa, IMarpaMMBbl U JIeJaTh BEIBOIBI HA OCHOBAHUH MPEICTABIICHHBIX JTaHHBIX;

— OLIGHUBATH POJIb TOCTHKEHUHN TeHETUKH, CENIEKIIUN, OMOTEXHOJIOTHH B MIPAKTUYECKON AESITETbHOCTH YeNIOBEKa M B COOCTBEHHOM KHU3HMU;

— OOBSACHITH HETATUBHOE BIIMSIHUE BEIIECTB (QJIKOTOJIS, HUKOTHHA, HAPKOTHUYECKHUX BEIIECTB) HA 3apOBIIIEBOE PAa3BUTHE YETIOBEKA;

— OOBSICHATH MOCIE/ICTBUS BIUSHUS MYTareHOB;

— OOBSACHITH BOZMOXKHBIEC IPUINHBI HACTIEACTBEHHBIX 3a00JI€BaHUA.

O0yyaromuiicss Ha 62a30BOM YPOBHE NOJYYUT BO3MOKHOCTh HAYYHThCH:
— J1aBaTh Hay4yHOE 00BACHEHNE OMOJIOTrHUYeCKUM (pakTam, Imporeccam, BJICHUSIM, 3aKOHOMEPHOCTSM, UCIIOJIb3Ysl OMOJIOrHYeCKHUe TEOPUH (KJIETOUHYIO), 3aKOHBI
HaCJIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYMBOCTH;
— XapaKTepHu30BaTh COBPEMEHHbIE HAMIPaBJICHUS B Pa3BUTUN OMOJIOTHH; OUCHIBATH UX BO3MOXHOE UCIIOJIb30BaHHE B MPAKTUUECKOMN J€ATEeIbHOCTH;
— CpaBHMBATh CIIOCOOBI JAETICHUS KJIETKH (MUTO3 U MEH03);
— pemiath 3a/1a4u Ha rnoctpoenue pparmenta Bropoit nenu J{HK no npennoxennomy gparmenty nepsoit, ”PHK (MPHK) no yuactky JIHK;
— pelaTh 3a/1a4d Ha ONPEJEIIEHNE KOJIMUECTBA XPOMOCOM B COMaTHUECKUX U MOJIOBBIX KJIETKAaX, a TAKXKE B KJIIETKAX NEpe]] HA4YaJIoM JIeJIeHUs (MelH03a WIM MUTO03a) U IO €ro
OKOHYAHUH (1711 MHOTOKJIETOYHBIX OPTaHU3MOB);



— p€iaTh TCHETUYCCKUEC 3aJa4n Ha MOHOFI/I6pI/II[HOG CKpCUIMBAHUE, COCTABJIATE CXCMBI MOHOFI/I6pI/I,Z[HOFO CKpCHIMBaHHUA, IPUMCHAA 3aKOHBI HACJICACTBECHHOCTU U
HCIIOJIb3YA 6I/IOJIOFI/I‘-IGCKYIO TCPMHUHOJIOTUIO U CUMBOJIUKY;,
— YCTAHABJIMBATH TUII HACJICAOBAHHNA U XapPaKTEP MPOABJICHUSA IIPpHU3HAKa I10 SaI[aHHOﬁ CXEMCEC pO,Z[OCJ'IOBHOﬁ, IIPUMCHSA 3aKOHBI HACICACTBECHHOCTH
— OLICHHUBATDL PC3YJIbTAThLL B3aUMOJCHCTBUS YEJIOBEKa 1 Opr)K&IOIJ.IGfI Cpcabl, IIPOrHO3UPOBATH BO3MOKHBIC MMOCICACTBUA ACATCIILHOCTU YCIIOBCKA JIS CYIICCTBOBAHUA
OTACJIBbHBIX OMOJ0rMYecKux 00HEKTOB U LEJIBbIX IIPUPOAHBIX COO6H.I€CTB.

JINYHOCTHBIE U MeTalpeAMETHBIC PE3YyJIbTAaThl 0CBOCHUA IIPEeAMETA

JIM4HOCTHBIMU pe3ynbTaTaMu U3ydeHus npeamera «buonorus» B 10 knacce ABISIOTCA ClELYIOLIHE:

— OCO3HABAaTh M HA3bIBATh CBOM CTPATETUUECKUE IIETTH CaMOPa3BUTHs — BBIOOpA KU3HEHHOH cTpareruu (nmpodeccuoHalbHOM, IMYHOCTHOM U T.11.);

— IOCTETIEHHO BBICTPAauBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHHE: YUUTHCS IPU3HABATH IPOTUBOPEYUBOCTD U HE3aBEPIIEHHOCTh CBOMX B3TJISIOB HA MHP,
BO3MOXHOCTb X U3MEHEHHS; YUUTHCSI OCOZHAHHO YTOUHATh U KOPPEKTUPOBATH CBOM B3IVISAbI M JMUHOCTHBIE MO3ULIUH 110 MEPE PACLIMPEHUSI CBOETO )KU3HEHHOIO OIIBITA;
— HCII0JIb30BaTh CBOM MHTEPECHI JUIsl BbIOOpA MHIMBUAYAIbHOW 00pa30BaTeIbHONW TPaeKTOPHH, NOTEHIMAIBHOM Oyayliel npodeccun 1 COOTBETCTBYIOIIETO YIrilyOlIEHHOTO
(mpodmIIbHOTO) 00pa3OBaHUS;

— MPUOOPETATh OMBIT YUACTHA B A€JaX, MPHHOCIIINX MOJB3Y JHOIIM;

— YUYUTBCS CAMOCTOSITEIBHO IPOTUBOCTOSTh CUTYALUSIM, IPOBOLMPYIOIIUM Ha MOCTYIKH, KOTOPbIE YIPOKAIOT 0€30IaCHOCTHU U 3/10POBbIO;

— YUUTBCS YOEXKAaTh APYIHX JItOJei B HE0OOX0ANMOCTH OBJIaJIEHHs CTpaTerueil palioHaIbHOTO IPUPOAOIOIb30BAHNUS;

— HCIIOJIb30BAaTh HKOJIOTUUECKOE MBIIIUIEHUE I BEIOOpA CTpAaTerny COOCTBEHHOTO MOBEICHHSI B KAYECTBE OJJHON M3 IIEHHOCTHBIX YCTaHOBOK.

MeTanpeaMeTHBIMM pe3yiabTaTaMu H3ydeHus Kypca «buonorus» B 10 kiacce sBnsieTcs GOpMUpOBaHHE YHUBEPCATbHBIX yueOHbIX aercTuid (Y'Y ).

Perynarusueie YV /I:

— CaMOCTOSITEIbHO OOHAPYXKHUBATh U (POPMYJIMPOBAThH MPOOIIEMY B KJIACCHOM W MHIUBUAYAJIbHON Y4eOHOH NesATeIbHOCTH;

— IUTAHUPOBATH CBOIO MHAMBUIYAIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO;

— paboTaTh MO CaMOCTOSITENILHO COCTABICHHOMY IIJIaHY, CBEPSISICH C HUM U IEJIBIO IeATEIbHOCTH, UCTIPABIISISI OIIMOKH, NCTIONB3Ysl CAMOCTOSITENILHO IMTO00paHHBIE CPEJICTBA
(B ToM uncie u Uutepuere);

— YMETb OLIEHUTh CTENEeHb YCIEIIHOCTH CBOEH MHIUBUAYAJIbHON 00pa3oBaTeIbHON AEATEIbHOCTH.

ITo3naBarenbubie YV [:

— CaMOCTOSITEJIPHO CTaBUTh JINYHOCTHO-HEOOXOAMMBIE yUeOHbIE U )KU3HEHHBIE 33/1a4H U OIPEIEIISATh, KaKhe 3HaHUS HEOOXOAMMO MPHUOOPECTH IS MX PEUICHUS;

— CaMOCTOSITEIBHO JIeaTh MpeABAPUTEIbHBIN 0TOOP UCTOYHUKOB MH(OPMAIIMH Ul YCHEIIHOTO MPOABMKEHHS [0 CAMOCTOATEIBHO BHIOPAaHHOM 00pa3oBaTebHON
TPaeKTOPUH;

— COTIOCTABIISAT, OTOMPATH M MIPOBEPSTH HHPOPMALIUIO, TIOTYUYESHHYIO U3 PA3JIMYHBIX UCTOYHUKOB, B ToM uncie CMU, i ycrienrHoro mpoIBUKEHNUS TI0 CAMOCTOSTEITHHO
BbIOpaHHOW 00pa30BaTENIbHON TPACKTOPUH;

— NpeoOpazoBbIBaTh HH(POPMAIMIO U3 OJHOTO BHJIA B IPYTOi U BEIOMpaTh yA0OHYIO U1 cedst hopMy (pukcanuu v mpecTaBieHus HHPOpMalny;

— MPEACTaBIATh HHPOPMAIIUIO B ONTUMAIbHON (OopMe B 3aBUCUMOCTH OT aJpecara;

— IMOHUMATh CHCTEMY B3IJISZI0B U HHTEPECOB YETIOBEKA;

— BJIQJICTh IpUEMaMH THOKOTO YTEHHUS M PAIlMOHATILHOTO CIyIIaHHUS KaK CPEJICTBOM CaMOOOPa30BaHMS.

Kommynukatusueie YV /1:

— IpH HEOOXOAMMOCTH KOPPEKTHO YOeXIaTh IPYTHX B IPABOTE CBOCH MO3UIMH (TOUKH 3pPEHUS);

— IMOHUMATh CHCTEMY B3TJISZ0B U HHTEPECOB YETIOBEKA;

— TOJICPAHTHO CTPOUTH CBOW OTHOIICHHUS C JIFOABMH WHBIX MO3UIMKA U HHTEPECOB, HAXOIUTh KOMIIPOMHUCCHI.



Conep:xxanmne y4eOHOI0 nmpeamera
PA3JEJI 1. BUOJIOI'USA KAK HAYKA. METOAbI HAYYHOTI'O ITIO3HAHMUSI (4 v).
OO0mbexT u3ydeHus 6uosnoruu — xuBas npupoza. Kparkas ucropus pa3sutus 6uosnoruu. Posb 61onornyeckux Teopuil, uaen, runore3 B GoOpMUPOBAHUN COBPEMEHHOMN
€CTEeCTBEHHOHAYYHOH cucTeMbl Mupa. Cucrema OGMOJIOTHUECKHUX HaYK.
JleMoHCTpauus: HOPTPEThl YUEHBIX, CXeMbl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMn», «CrucreMa OMOJI0rMUeCKUX HayK»
CymHocTs xnu3Hu. OCHOBHBIE CBOMCTBA KUBOW MaTepuu. JKuBas Mpupoa Kak CI0)KHOOPTaHW30BaHHAs UEPAPXUUECKAsl CUCTEMA, CYIECTBYIOIAs B IIPOCTPAHCTBE U BO
BpeMeHU. buonoruueckue cuctembl. OCHOBHbBIE YPOBHU OpraHU3alluy )KUBOM MaTepuu. MeTo/1bl O3HAHUS KUBOU IPUPOBI.
JleMOHCTpanyu: cXeMbl «Y pOBHHM OPTaHM3ALUU KUBON MaTEPUU.

PA3JEJI 2. KIIETKA (11 YACOB)

PasBurtue 3nanuii o kierke. Pabots! P. ['yka, A. Ban JleBenryka, K.3. bapa, P. bpoyna, P. Bupxsa. Kinerounas teopust M. llneiinena u

T. llIBanH. OCHOBHBIE MOJIOKEHHUS COBPEMEHHOM KJIETOYHOH TeopuH. Poik KiieTouyHOol Teopun B pOPMHUPOBAHUHN COBPEMEHHOMN €CTECTBEHHOHAYYHOU KapTUHBI MHPA.
JemoHcTpauuu: cxema «MHOroo6pasue KieTok»

EnnHCTBO 371€MEHTHOr0 XMMHUYECKOI'0 COCTABA JKHUBBIX OPIraHU3MOB, KaK JI0Ka3aTeIbCTBO €IMHCTBA IPOUCXOKICHUS KUBOH MPHPo ibl. OOLUIHOCTD XKUBON M HEXXHUBON
IPUPO/IbI HA YPOBHE XUMUYECKUX 3J1€MEHTOB. OpraHoreHbl, MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI, YIbTPAMUKPOIJIEMEHTHI, UX POJIb B KU3HEAEITEIbHOCTh KIETKU U
opranusma. Heopranmueckue BemectBa. Boja kak KoJpl0enb BCEro »UBOro, 0COOEHHOCTU CTPOEHUS U CBOMCTBA. MUHepalibHbIE COJIM. 3HaYEHHE HEOPraHMUYECKUX
BELIECTB B JKU3HM KIIETKU U OpraHu3Ma.

Oprannyeckue BEIECTBA — CIOXKHBIE YIIIEPOAOCOAEpKalINe cOeNMHEHNA. HU3KOMOIEKYISIpHBIE U BBICOKOMOJIEKYJISIPHBIE OpraHMYECKHe BenlecTsa. JIunuapl. YriieBoast:
MoHocaxapupl, nonucaxapuasl. benku. Hyknennossie kucnotsl: [JTHK, PHK. ¥V nBoenue monexynsl JJHK B kietke. [IpuHIMnuantsHoe CTpOSHNAE U POJIb OPTraHUYECKUX
BEILECTB B KJIIETKE U B OPraHU3ME YEJIOBEKA.

Knerounas memOpana, nuToriasma, sapo. OCHOBHbIE OpraHOU B! KIETKU: SHJI0MIa3MaTuyecKast ceTb, anmnapar [ obkH, JIM30COMbI, MUTOXOHJIPUH, TIJIACTUIBI,
prbocombl. DyHKIIMK OCHOBHBIX YacTe U OpraHou 0B KjIeTKH. OCHOBHBIE OTIIMYMS B CTPOCHUHU )KUBOTHOM U PACTUTEIBHOMN KJIETOK.

XpomocoMmsl, Ux crpoerue u pyHkuu. Kapuotun. 3HaueHne NoCcTOsTHCTBA YUciia U OPMbI XPOMOCOM B KJIIETKaX.

[IpokapuoTtnueckas kierka: popma, pasmepsl. Pacipoctpanenue u 3HaueHue 6akrepuii B npupojae. CtpoeHne 6akTepuanbHON KIETKH.

JHK — HocuTens HacnencTBeHHOM nHpopmanuu. ['eHeTnueckuit ko, ero cBoiicta. I'en. buocunres Genka.

Bupycsl — HekieTouHas ¢popma xku3HH. OCOOEHHOCTH CTPOEHUS M pa3MHOKEHUS. 3HaU€HHE B IPUPOJIE U JKU3HHU YeoBeKa. Mepbl Npo(pUIaKTUKHN U pacIpOCTpaHEHHE
BUpYCHBIX 3a0oneBanuil. [Ipopunaxtuxa CITNda.

JlabopaTropHbie padoThl

HabmrofeHne K1eTok pacTeHUH U AKUBOTHBIX MOJI MUKPOCKOIIOM Ha TOTOBBIX Iperaparax.

CpaBHEHUE CTPOCHUE KIIETOK PACTEHUM U KUBOTHBIX.

IMpakTuueckasi padora 1) [IpuroTosieHue u onucaHue MUKPOIPENIAPATOB KIJIETOK PACTCHHUH.

PA3JEJI 3. OPTAHU3M. (18 yacos)

Mmuoroo6pasue oprann3MoB. OTHOKJIETOYHbIE 1 MHOTOKJIETOUHBIE OpraHiu3Mbl. KOJIOHUN OJTHOKJIETOUHBIX OpPraHU3MOB.

DHepreTudyeckuii 0OMeH — COBOKYITHOCTh PEAKIINI pacIlerIeH s CI0KHBIX OpraHMYecKuX BemecTB. OCOOEHHOCTH YHEPreTUYECKOro oOMeHa y rpuboB U OakTepuil.
Tune! nutanus. ABTOTpodsl U rerepoTpodsl. OcobeHHOCTH 0OOMEHa BEILECTB Y )KUBOTHBIX, pacTeHuil u 6akrepuii. [lnactuueckuit oomen. @orocunTes.

Jenenue kneTku. MUTO3 — OCHOBa POCTa, pereHepaliy, pa3BUTUS U OECIIONoro pa3sMHOKeHUs. Pa3sMHokeHue: Oecrnosoe u mojoBoe. TUIBI 6€CIoI0ro pa3MHOKEHHS.



[TomoBoe pazmuoxenue. O6pa3oBaHUE TOJOBLIX KJIETOK. Melo3. OImIof0TBOPEHHE Y )KUBOTHBIX U PacTeHHM. bruosorndeckoe 3Ha4eHHE OMI010TBOpEeHHS. VIcKycCcTBEHHOE
OIBUIEHUE Yy PACTEHUH U OIJIOJJOTBOPEHUE Y )KUBOTHBIX.

[Ipsimoe u HenpsiMoe pa3BUTHE. DMOPUOHATBHBIN U TOCTIMOPHOHANBHBIN Mepro] pa3BUTUs. OCHOBHBIE ATAlbl SMOpHoreHe3a. [ [puunHbl HapyIIeHUH pa3BUTHS OpraHU3Ma.
OmnTtoreHes yenoBeka. PenponykTuBHOE 310pOBbE; €ro 3HaUeHHe [T Oy1yIuX MoKoJaeHui aroaeil. [locneacTBre BIUSHUS alnKoroisi, HIKOTUHA, HAPKOTHYECKUX BEILIECTB
Ha pa3BUTHE 3apo/bllia yenoBeka. [leproapl HocTaMOPHOHAIEHOTO PA3BUTHS.

HacnenctBeHHOCTh M MN3BMEHUNMBOCTD — CBOMCTBA OPraHU3MOB. ['€eHeTHKa — HayKa O 3aKOHOMEPHOCTSIX HACIEACTBEHHOCTH U U3MEHYUBOCTH.

I".Mennenb — OCHOBOIIOJIOKHUK T€HETHKH. 3aKOHOMEPHOCTH Haclie0BaHusl, yctaHoBJIeHHbIe | .Mennenem. Monorudpunnoe ckpeuanue. [lepsriit 3akon Mennaenst —
3aKOH JOMUHHUPOBaHUA. BTopoil 3akoH MeHens — 3akoH pacuieryieHus. 3aKOH YUCTOThI raMeT. Jlurubpuanoe ckpeuBanue. Tperuii 3akoH MeHens — 3aKoH
HE3aBUCUMOI'0 HACJIEI0BAHNS. AHAIM3UPYIOIIEE CKPEIIUBaHUE.

XpoMocoMHasi Teopus HacsieACTBEHHOCTH. CLEIIEHHOE HacIe10BaHUE IPU3HAKOB.

CoBpeMeHHbIE NPEACTABIICHUE O T'€HE U TeHoMe. B3aumoielicTBue reHoB.

I'enetuka nona. [lonossie XxpoMocombl. CLIEIVIEHHOE C TI0JIOM HAaCJIeI0BaHHE.

3aKOHOMEPHOCTH U3MEHUYMBOCTH. HaciencTBeHHas u HeHacleACTBEeHHAs M3MEHUYUBOCTh. Moau(uKamoHHas n3MeHYUBOCTh. KoMOMHAaTUBHASL U MyTallUOHHAS
U3MEHYUBOCTh. Mytanuu. Turbl myTtanuii. MyrareHHbIe (DaKTOPEHI.

3HavYeHre TeHETHKH I MeTMIIMHBI. BiusiHie MyTareHOB Ha OpraHu3M uesnoBeka. HaciencTBeHHbIe 00I€3HH YeoBeKa, UX TPUYHHBI U TPOPHIAKTHKA.

OCHOBBI CeNeKIINH: METO/IbI M TOCTIKEHUs. [ eHeTrka — TeopeTrudeckasi ocHoBa cenekiuu. Ceneknus. Yuenue H.M.BaBuioa o neHTpax MHOT0OOpa3us U MPOUCXOXKICHHS
KYJIBTYPHBIX pacTeHuil. OCHOBHBIE METO/bI CENIEKIIMH: THOPUAN3AINS; HICKYCCTBEHHBIN 0TOOP. OCHOBHBIC JOCTUKEHUSI U HATIPABJICHUS PA3BUTHS COBPEMEHHOM CEIeKIUU.
BuoTexHonorus: JOCTIKEHHS U TIEpCIeKTHBHI pa3BuTHs. ['eHnas nmkenepus. Knonuposanue. ['eHeTndeckn MOIUGUIIMPOBAHHBIC OPTaHU3MBL. DTHYECKHUE aCTICKThI
Pa3BUTHS HEKOTOPHIX UCCIIEIOBAaHUN B OMOTEXHOIOTUHU (KIIOHUPOBAHUE YEIIOBEKA)

JeMoHcTpanum: cxemMbl: «MHUTO3 U Meii03», repOapHble MaTepUaIbl U KOJUIEKIIMH COPTOB KYJIbTYPHBIX PACTCHUH.

Buneodkckypeusi MHoroo6pasue copToB pacTeHHUI U MOPOJ JKUBOTHBIX, METO/IbI UX BhIBEICHUE (MHTEPHET-IKCKYPCHSI Ha CEIEKIIMOHHYIO CTAHIIUIO)

JlabopaTropHbie padoThl

3. CocraBneHue MPOCTEUIINX CXEM CKPEIIUBAHUSL.

4. PemeHue 31eMEHTAPHBIX T€HETHUECKUX 3ajay.

5. HW3ydenue U3MEHYMBOCTH (M3ydyeHHE MOIU(UKAIMOHHON N3MEHUYMBOCTH Ha OCHOBE M3yUeHUs (PEHOTHUIIA KOMHATHBIX MJIM CENTbCKOXO035IICTBEHHBIX PAaCTEHUI).
IIpakTHyeckue padoTnl

2) BrisiBJIeHHE NCTOYHUKOB MYTareHOB B OKpY’KalolIel cpezie (KOCBEHHO) M OIIEHKa BO3ZMOKHBIX ITOCIIEICTBUI MX BIUSHUS Ha OPTaHU3MBI.

3) AHanM3 U OLIEHKA TUYECKHUX aCTeKTOB pa3BUTHs HEKOTOPHIX UCCIIEI0BaHUM B OMOTEXHOJIOTHH.



KanengapHo-remaTuyeckoe njiaHUpOBaHUe

Ne /1 | Tema ypoka, pasaena O6opynosanue | Kon-Bo JlaTa
HCHTpa JacoB
o0Opa3oBaHus
«Touka pocray
1 buoJiorusi kak Hayka. MeToAbl HAYYHOI0 MO3HAHHUS 4
1. Kpatkas ucropus pazButus Ouonoruu. Cucrema OMOJIOTHYECKUX HAYK. 05.09
2. CyIHOCTh ¥ CBOMCTBA )KHBOTO. 12.09
3. YpOBHU OpraHu3aIii ¥ METO/IbI ITO3HAHUS KUBOW IPUPOJIBI. 19.09
4. BX0JHOW KOHTPOJIb. 26.09
2 Kuerka 11
5. Uctopus nzyuenus knetku. Knerounas teopus. JI. p. Nel Habmronenue MukpocKoIbl 03.10
KJIETOK PACTCHHUH M JKUBOTHBIX ITOJI MUKPOCKOIIOM Ha TOTOBBIX TpEMaparax. | CBETOBOW U
uugpoBo,
MHUKPOIPEnapaThl
TKaHel
6. DeMEeHTHBIN XMMHYECKHIA COCTaB KJIETKUA. Heopranndyeckue BemecTna: 10.10
BOJIa U MUHEPAJILHBIE COJIH.
7. Opranuueckue BeuiecTa. Jlunuasl. YrieBosl. 17.10
8. Opranuveckuie BemecTBa. benku. 24.10
9. Oprannueckue BeuecTBa. HykiienHOBBIE KUCIIOTHI. 07.11
10.  CrpoeHHe dyKapUOTHUECKOHN KICTKH. Muxkpockor 14.11
JI. p. N2 CpaBHeHUE CTPOCHHMSI KJIETOK PACTEHUN U )KUBOTHBIX. UG poBOi,
MHUKPOIPETapaThl
TKaHel
11. XpoMocoMBbI, UX CTPOEHHE U (PYHKIUU. 21.11
12. TlpokapuoTHyeckast KJIeTKa. 28.11
13. buocunTe3 Oenka 05.12
14. Tlpaktuueckas padora Nel Muxkpockon 12.12
[IpuroroBneHue U ONMUCAHUE MUKPONPENIAPATOB KIETOK PACTECHUM. uudpoBoit
15. Bupycsl. 19.12
3 Opranusm 19
16. Opranusm — equHoe nenoe. MHOrooOpasme *HUBBIX OPraHU3MOB. 26.12
17. Duepreruyeckuii 0OMEH — COBOKYITHOCTh peaKIuil paciernyieHHsI 16.01

CJIOKHBIX OPraHNYCCKHX BCUICCTB




18. Tunsl mutanus. ABTOTpodsI U reTepoTpodbl. DOTOCHUHTE3.

23.01

19. llenenue xinetku. MuTo3. udposoit 30.01
MHUKPOCKOT U
TOTOBBIC
MUKPOIPENapaThl
20. PazmHoOkeHUe: Oecrioyioe u MoyioBoe. TUIBI OECIoNoro pa3MHOKEHUSI. 06.02
21. TTonoBoe pazmHoxeHune. OOpa3oBaHUE MOJIOBBIX KIETOK. Melio3. 13.02
22. OmIo10TBOPEHKE Y )KUBOTHBIX U pacTeHuil. buonornueckoe 3HaueHue 20.02
OILJIOJIOTBOPEHHSL.
23. InauBuIyaibHOE Pa3BUTHE OPTAaHU3MOB (OHTOTCHE3). 27.02
24. OHTOT€eHe3 YelloBeKa. 06.03
25. HacnencTBEHHOCTh M M3MEHYUBOCTh. MOHOTHOPUTHOE CKPEIIMBAHUE. 13.03
[Tepseriit 3akon Menaens. JI. p. Ne3 CocrtaBieHue mpoCTeHINX CXeM
CKpELIMBAHUS.
26. Bropoii 3akoH MeHzens — 3aK0H paculeryieHus. 3aKOH YUCTOTHI raMeT. 20.03
27. Turubpunnoe ckpeuuBanue. JI. p. No4 Pemienue snemeHTapHbIX 03.04
TCHETHUYECKUX 3a/1a4.
28. XpoMocoMHasi TeOpHUs HaCJIEACTBEHHOCTH. B3anmo1elicTBIE IreHOB. 10.04
29. 3aKOHOMEPHOCTH U3MEHUMBOCTU. HacecTBeHHas M HeHacIeACTBEHHAs 17.04
U3MECHUYUBOCTb.
JI. p. No 5 M3ydeHue uaMeHYMBOCTHU (M3yueHHE MOIU(DUKAIIMOHHOM
W3MEHYMBOCTH HA OCHOBE M3ydeHUsS ()SHOTUITAa KOMHATHBIX MU
CEJIbCKOXO035MCTBEHHBIX PACTEHMI)
30. I'enerrka u 310poBbe venoBeka. I1. p. N2 BoisBlicHHE HCTOUHUKOB 24.04
MyTareHOB B OKpY»Karolieil cpeie (KOCBEHHO) U OLIEHKAa BO3MOXKHBIX
MOCIIEACTBHUI UX BIMSIHUS HA OPTaHU3MBI.
31. OcHoBrl cenexrun. buorexnonorus. I1. p. Ne3 Ananu3 u oneHka 08.05
STUYECKHUX aCMEKTOB PAa3BUTHS HEKOTOPBIX UCCIEIOBAHNUN B OMOTEXHOIOTHH.
32. UToroBast KOHTpOJIbHAs paboTa. 15.05
33. Buaeoskckypeust «MHOrooOpasue COpTOB PACTCHHH U MTOPOJT 22.05
YKUBOTHBIX, METOJIbI X BBIBEJICHUE (MHTEPHET-IKCKYPCHSI Ha CEJICKIIHOHHYIO
CTaHIIUIO)».
34. O6oO0maroNIHiA YpOK. 29.05
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