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PABOYAS TIPOI PAMMA
Ho yuebuomy xypcy «hBnonormns 9 wiace (Gazonniii yponens)

¢ nenonslonames obopyonanms nenpa « Fouxa pocras

Cocrammrens : Hrymnona Auna Hukosaenia
Yuurean OHoaorny
Knacc: 9

Cpoxn peamaunm nporpasmst: 2024 2025 v
Konuuectno wacon n weaenoron: 268

Mporpamma cocrassena wa ocwoBe NPoOrPaMMII OOIIEOOPAIOBATEALHMN  yupesotemny 11 1t
Conmuna, B.B. Jaxapona «Buonornn, § - 9 kaaccws

Yuebumx: C. I. Mamowron , B. B. 3axapos , H. B. Aradorwona , H. M. Comne Bionon e
OGume 3akonomeproctn, 9 kaace - M.: Jipoda, 2019 1.



IosicuuTebHAs 3aMKCcKa K paboyeil mporpamMme no 6uoioruu fias 9 kiaacca
¢ HCI0JIb30BaHHeM o0opyaoBanus neHTpa «Touka pocray

Ha ©0a3ze mnentpa «Touka pocray oOecrneynBaeTcsi peanusanus oOpa30BaTENBHBIX IPOrpaMM
€CTeCTBEHHO-HAYYHOW W TEXHOJOTMYECKOW HANpaBlIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHU C
TpeOOBaHUSMU 3aKOHO/ATENbCTBA B chepe 00pa3oBaHus U ¢ yu4€ToM pekoMeHmanuii deneparbHOro
oreparopa y4eOHoro npeamera «buomaorusy.

OO6pa3zoBarenbpHas MporpamMma MO3BOJISIET HHTETPUPOBATH PEATTU3YEMBIE 3/IECh TIOIXObI, CTPYKTYPY U
CoJIepKaHue TIPU OpraHu3anuy 00ydeHus: ononorun B 9 Kiracce, BBICTPOCHHOM Ha OCHOBE TpeOOBaHUH
®I'OC ocHOBHOTO 0011IEr0 00pa3oBaHMs, MPOrPAMMBI OCHOBHOTO OOIIIEro 00pa3oBaHus MO OMOJIOTHH.

Hcnonb3oBanue obopynoBanus LeHTpa «Touka pocrta» npu peanusanuu na€Ho OIl mo3Bosiser
CO31aTh YCIIOBHUSA:

® JJIsl pACIIUPEHUS COJIEP>KaHUSI ITKOJIFHOTO OMOJIOTHYECKOTO 00pa30BaHus;

JUIS TIOBBIILIEHUS TIO3HABATEIbHOM aKTUBHOCTU 00y4alOUINXCsl B €CTECTBEHHO-HAayYHO00MacTH;

JUTSL Pa3BUTHS TUYHOCTH peOeHKa B mpoliecce 00ydeHusi OMOJIOTHH, €r0 CIIOCOOHOCTEH,
(hopMUPOBaHUS U YAOBJIETBOPEHHUS COITUATBHO 3HAUMMBIX HHTEPECOB U TIOTPEOHOCTEH;

JJIA pa6OTI)I C OjlapéHHI)IMI/I IIKOJIbHUKaMH, OpraHru3allii UX pasBUTHUA B paBHHqHBIXO6HaCT$[X
00pa3zoBaTeNbHON, TBOPUYECKON JIEATETLHOCTH.

IlnannpyemMsble pe3y/ibTaThbl OCBOCHHSI Y4eOHOI0 MpeaMera
Jluunocmmuuie pezyromamol 00yuenusn
—®opMUpOBaHNUE YYBCTBA POCCHUHCKOW TPaXTAHCKOW HWACHTHYHOCTH: MATPHOTHU3MA, JIIOOBH H
yBakeHus Kk OTeuecTBy, YyBCTBa TOPJIOCTH 3a CBOIO Poauny;
—O0CO3HaHHUE YJallMMHCS OTBETCTBEHHOCTH U joJra nepe PoauHoi;
—OTBETCTBEHHOE OTHOIIEHHE K 00YU€HHI0, TOTOBHOCTb U CIIOCOOHOCTh K CaM000pa30BaHMIo;
—bopMHUpOBaHKE MOTHUBAIIMK K OOYYCHHIO U TIO3HAHWIO, 0CO3HAHHOMY BBIOOpY Oynymieit npodeccuw;
—CIMOCOOHOCTh YYalIUXcs CTPOUTH JaIbHEHIIYI0 MHAMBUAYAJIbHYIO TPA€KTOPHIO 00pa3oBaHUs Ha
6a3ze opueHTalMU B Mupe npodeccuit u npopheccUOHaTBHBIX MPEANOUYTCHU;
—(opMupoBaHue EI0CTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 00I1I€CTBEHHOM MPaKTUKU;
—coOJIo/IeHue W TpolaraHja yyalluMHCS TpaBUi TOBEIEHUS B MPUPOJE, HX Yy4acTHE B
MIPUPOTOOXPAHHON IEATEIHHOCTH;
—YMEHHE pealn30BbIBATh TECOPETUUECKHUE [TO3HAHUS HA MPAKTHKE;
—O0CO3HaHUE 3HAYeHUs 00pa3oBaHUs JJIs MMOBCEAHEBHOM >KM3HM M OCO3HAHHBIN BbIOOD mpodeccuun
yUYaIlIuMHCS;
—CIMOCOOHOCTh YYalIMXCSd MPOBOAUTH pabOTy HaJ OIIMOKaMH JJIs BHECEHHS KOPPEKTHB B
ycBanBaeMble 3HAHUS,
—TIpU3HAHKE YYallUMHUCA MIpaBa KakJI0To YeJoBeKka Ha COOCTBEHHOE apryMEHTHPOBAHHOE MHEHHUE;
—TOTOBHOCTh Y4YalIUXCAd K CaMOCTOATEIbHBIM TIOCTYIIKAM W AKTUBHBIM JICUCTBUSM Ha
MIPUPOIOO0XPAHUTETIHHOM MOTPHUIIIE;
—YyMEHHE apryMEHTHPOBAHHO U 0O0CHOBAHHO OTCTaMBaTh CBOIO TOUKY 3PEHUS;
—KPUTHUYHOE OTHOILIEHHE K CBOMM MOCTYIKaM, 0CO3HAHHUE OTBETCTBEHHOCTH 3a UX PE3YyJbTaThI;
—O0CO3HAaHHOE, YBOXKUTEIbHOE U JOOpOKeIaTENbHOE OTHOIIIEHHE K IPYTOMY YeJIOBEKY, €r0 MHEHHUIO,
MHPOBO33PEHHUIO, KYJIbTYPE;
—O0CO3HAaHUE BAKHOCTH (POPMHUPOBAHUS IKOJOTHYECKON KYIbTYPhl Ha OCHOBE MPU3HAHUS LIEHHOCTU
KU3HU BO BCeX €€ MPOSBICHUSX M HEOOXOJUMOCTH OTBETCTBEHHOTO, OEpEeKHOTO OTHOIICHUS K
OKpYKarollen cpene;
—YyMEHHE CIylaTh U CIBIIIATh IPYroe MHEHHUE, BECTH JUCKYCCUIO, YMEHUE OMEepUpOBaTh (haKTaMu,
KaK JJI I0Ka3aTeNbCTBA, TaK U JUISl OPOBEPKEHHS CYIIECTBYIOIIETO MHEHHUS.
MeTanpeaMeTHble pe3yabTaTbl 00y4eHH s
Yuawuecs oondcnvl ymems:
—COCTaBJIATh CXEMbI U TaOIHIIBI ISl MHTETPAIMH MOJTyYeHHBIX 3HAHUH;



—000011aTh U /1eNaTh BBIBOABI 110 U3YYEHHOMY MaTepUay;

—COCTaBJIATh KOHCIIEKT naparpada yueOHUKa 0 W/UIIU IOCIIe U3y4eHHs MaTepualia Ha YpOKe;
—pa3pabaThIBaTh IJIaH - KOHCIIEKT TE€MBI, HCIIOIB3Yys pa3Hble HCTOUHUKU HH(pOpMaIuH;

—paboTaTh C JONOJHUTEIBHBIMH HMCTOYHUKAMH HH(POPMALMKM M HCIOJB30BaTh UX IS IMOMCKA
HEO0OXO0IMMOTO MaTepUAIIa;

—TOTOBHUTh YCTHBIE COOOLICHMS W THCbMEHHBIE pedepaTsl Ha OCHOBE O0OOIIEHHS MaTepuaa
y4eOHHKA U JIOTIOJIHUTEIBHON JTUTEPATYPHI;

—TII0JIb30BATHCSI MOMCKOBBIMU crcTeMamu VIHTepHeTa.

—IIPEJICTABIATh H3YYEHHBIH MaTepHall, UCIOJb3ysl BO3ZMOKXHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHIA,
—O0OBSCHATh PUCYHKH U CXEMBI, IIPE/ICTABICHHBIC B YICOHUKE;

—CaMOCTOSITEIbHO COCTaBIISITh CXEMBI TIPOILIECCOB, MPOTEKAIOIUX B KIETKE, U «IIPHUBSI3BIBATEH
OTJIENIbHBIC MX 3TAIbl K PA3TUYHBIM KJIETOYHBIM CTPYKTYpaM;

—HWJUTIOCTPUPOBATH OTBET MPOCTEUIITIMU CXEMaMH U PUCYHKAMHU;

—paboTaTh C MHUKPOCKOIIOM W TOTOBUTH  TNPOCTEHIINE TMpermaparbl Uii MHKPOCKOIHYECKOTO
WCCIIeIOBAHUS;

—J1aBaTh XapaKTEPUCTUKY T€HETHYECKUX METO/IOB H3y4YeHHUS] OMOJIIOTHIECKUX 0OBEKTOB;
Ilpeomemmnuie pesynomameul 00yuenus

Yuawuecs oonscnol 3nams.:

—MAaKpOIJIEMEHTHI, MHUKPOJJIEMEHTHI, WX BKJIA] B 00pa3oBaHUE HEOPTAaHWMYECKHX W OPraHUYECKUX
MOJIEKYJI )KHBOTO BEIECTBA;

—XHMHYECKHE CBOMCTBA 1 OMOJIOTHUYECKYIO POJIb BOBI;

—POJIb KATHOHOB ¥ aHUOHOB B 00ECTICUEHHH TTPOIIECCOB KU3HENCATEIILHOCTH;

—YPOBHH CTPYKTYPHOH OpraHu3anyy OEIKOBBIX MOJIEKYIT;

—IIPUHIUIIB CTPYKTYPHOU OpraHn3aliuy U QYHKIIUU YTIICBOJIOB;

—TIPUHIUIBI CTPYKTYPHOU OpraHu3anuu U GyHKIHUU KUPOB;

—CTpyKTypy HyKIenHoBbIX kuciot (JIHK u PHK);

—OIUCHIBaTh 0OMEH BELIECTB U MPEBPAILlEHUE SJHEPTUU B KIIETKE;

—TPHUBOJIUTH MOJAPOOHYIO CXEMY Mpoliecca OMOCHHTE3a OEITKOB;

—OIpeIeeHHs] MOHATHI: «IIPOKAPUOTHI, «IYKAPUOTHI»,«XPOMOCOMBD», «KAPHUOTHUID», KMUTO3;
—CTPOEHHE TPOKAPHUOTUYECKOM KIIETKU;

—CTpOCHHUE MTPOKAPHOT (OAKTEPHH M CHHE3ETIEHBIC BOIOPOCH (IIMAHOOAKTEPHUN));

—CTPOCHHE DYKAPHUOTUUYECKOM KIIETKH;

—MHOTro00pasue 3yKapuor;

—O0CO0EHHOCTH CTPOEHUS PACTUTENIBHOMN U dKUBOTHOU KJIETOK;

—TJIaBHBIC YaCTU KJIETKU;

—OpraHou/ibl IUTOIUIA3Mbl, BKJIIOUCHHUS,;

—CTaJMl MUTOTHYECKOTO IIUKJIA U COOBITHS, MPOUCXOSIINE B KIIETKE HA KXKI0M U3 HUX;
—TI0JIOKEHUS KIIETOYHOM TEOPHUU CTPOSHUSI OPTaHU3MOB;

—OHOJIOTUYECKUI CMBICT MUTO3;

—MHOroo6pasue ¢opM Oecrnojoro pa3MHOXKEHHS W TPYNIbl OPraHu3MOB, IJIsi KOTOPBIX OHH
XapaKTepHBbI;

—CYIIHOCTh MOJIOBOTO Pa3MHOKEHUS U €T0 OMOJIOTHYECKOE 3HAUCHHUE;

—TIpoIIecC TaMeTOTeHe3a,

—Mei03 1 ero OHOJOrMYecKoe 3HaUeHUE;

—CYIIHOCTh OIUIOI0TBOPEHHUS;

—OomnpeeTeHne TOHATHS OHTOT'€HE3Y;

—IIePUOAN3ALUIO UHIUBUAYATIBHOTO PA3BUTHS;

—3Tanbl SMOPUOHAIBHOTO pa3BUTHS (ApoOJIeHUE, racTPYIISALUs, OPraHOT€HE3);

—hopMbI MOCTIMOPHOHAILHOIO MEpUOJia Pa3BUTHs: HENpPSIMOE pa3BUTHE, PA3BUTHE IOJHBIM H
HETOJIHBIM NPEeBpaIlleHUEM;

—TIIpsIMOE Pa3BUTHE;

—Ouorenernyeckuii 3akoH J. I'ekkenst u @. Mromepa;

—OTNpeeTIeHNUs OCHOBHBIX I'€HETHUECKUX OHATHIA;

—CYIIHOCTh THOPUI0JIOTHYECKOTO METO/Ia M3YyUYEHUsI HACIeICTBEHHOCTH;

—3aKoHbl MeHiens;



—3aKkoH MopraHna.

—BU/Ibl UI3MEHYMBOCTH U Pa3INuUs MEXy HUMU;

—METO/bl CEJIEKIINH;

—CMBICJI ¥ 3HAYEHUE SIBJICHUS T€TEPO3KCA U NOJUIUIOUNH;

—YPOBHM OpraHM3alMM XUBOW MaTepUM U HayyHble AMCLUILIIMHBI, 3aHUMAIOIIMECS H3y4EHUEM
IIPOLIECCOB JKU3HEIEATEIBHOCTH Ha KayKJIOM U3 HUX;

—XUMHYECKHI COCTaB )KUBBIX OPTaHU3MOB;

—pOJIb XMMHUYECKUX JIEMEHTOB B 00pa30BaHUM OPraHUYECKUX MOJIEKYII;

—CBOMWCTBA JKUBBIX CUCTEM U OTJIMUUE UX IPOSIBIEHUN OT CXOJHBIX IPOLECCOB, IPOUCXOASIIUX B
HEXUBOU IIPUPOJIE;

—11apCcTBa )KMBOW IIPUPOJIbl, CUCTEMATUKY U IPEICTaBUTENEH Pa3HbIX TAKCOHOB;

—IIPEJICTAaBICHUs €CTECTBOUCIIBITATEIIEH 1OJAPBUHOBCKOM 3IIOXU O CYLTHOCTH KMBOU IPUPOJIBI;
—aB3maabl K. JInHHes Ha cucteMy KHUBOTO MUPA;

—OCHOBHBIE T0JIOKEHMsI 3BoJtoLMOHHON Teopuu K. b. Jlamapka, e€ mo3uTHBHBIE U OLINOOYHbBIE
YepThl;

—y4enue Y. [lapBuHa 00 HCKYCCTBEHHOM OTOOpE;

—yuenue Y. JlapBuHa 0 €CTECTBEHHOM O0TOOPE;

—TUIIbI TOKPOBUTEIbCTBEHHOM OKPACcKH U UX 3HAUYEHUE JJI BBDKUBAHMUS,

—OOBSICHATh OTHOCUTENBHBIN XapaKTep MPUCIIOCOOTICHHUI;

—O0COOEHHOCTH MPUCTIOCOOUTEITHHOTO TTOBEICHUS;

—3HaueHue 3a00Thl 0 TOTOMCTBE JIJIs1 BBKUBAHUS;

—OIpeIeNeHUs] MOHATHI «BUI) U «ITOMYISILIHS;

—CYIIHOCTh T€HETUYECKHX MPOLECCOB B MOMYIISIIUIX;

—opmbl BUI000pa30BaHMS;

—TJIaBHbIE HAIIPABJICHUS 3BOJIIOLUHU: OMOJIOTHUECKHI ITporpecc U OUOJIOrHYecKUil perpecc;
—OCHOBHBIE 3AKOHOMEPHOCTH 3BOJIIOLIMU: AUBEPIEHIIUIO, KOHBEPTCHIINIO U NapajIeIn3M;
—Ppe3yabTaThl BOJIIOLHHY;

—Teoputo akagemuka A. M. OnapuHa o IpoOUCXOXKICHUHU KU3HUA HA 3eMIie.

Yuawueca oonxxcnel ymemo:

—O0OBSCHATH MPUHIIUI JEHCTBUS ()EPMEHTOB;

—XapaKTepu30BaTh QYHKIIUU OCIIKOB;

—OTMEYaTh SHEPreTUUECKYIO POJb YTJIEBOAOB U MIIACTHUECKYIO (DYHKIUIO KUPOB;
—XapaKTepu30BaTh METab0IU3M IPOKAPHUOT;

—OIUCHIBATh FTEHETUYECKUH amnmnapaT OakTepui;

—OIUCHIBATH MPOLIECCHI CIOPOOOPA30BAHUS U PA3MHOKEHUS IIPOKAPHOT;

—OOBSICHITh MECTO U POJIb MPOKAPUOT B OMOIIEHO3AX;

—XapaKTepu30BaTh GYHKIIUHA OPTraHOUOB IUTOIIa3Mbl, 3HAUCHHUE BKIIOYCHHUH B )KM3HEIEATEIIbHOCTH
KJIETKH;

—OIUCHIBATh CTPOCHUE U (PYHKIIUU XPOMOCOM;

—XapaKTepu30BaTh OMOJOTUUYECKOE 3HAUCHHE OECTIONOr0 Pa3MHOKEHUS;

—OOBSICHATH MpolIecC Meiio3a, MPUBOAAIINI K 00pa30BaHUIO TAIUIOUIHBIX TAMET;

—OIUCHIBATH MPOLIECCHI, TPOTEKAIOLIUE MPU APOOICHUH, TACTPYIISAIMN U OPraHOTeHE3e;
—XapaKTepu30BaTh (HOPMbI TOCTIMOPHUOHATILHOTO Pa3BUTHS;

—pa3nuyaTth COOBITHS, CONPOBOXKJAIOIINE pa3BUTHE OpraHu3Ma IpUd TMOJHOM U  HEMOJHOM
IIPEBPALECHUH;

—O0OBACHATH OMOJIOTUYECKUI CMBICI Pa3BUTHUS C METAaMOP(O30M;

—XapaKTepu30BaTh Talbl OHTOT€HEe3a IPU MPSIMOM HOCTIMOPHUOHATILHOM Pa3BUTHH;
—MCIIOJb30BaTh IIPU PELICHUHN 33a]ja4 FEHETUUECKYIO CHMBOJIUKY;

—COCTaBJISITh T€HOTHUIIBI OPraHU3MOB U 3aIMCHIBATh UX TAMETHI;

—CTPOUTH CXEMBbI CKpPEIIMBAaHUS MPU HE3aBUCUMOM M CLEIJIEHHOM HAacJIeZJOBAHUM, HACIEAO0BAaHUH,
CLIETUIEHHOM C I10JIOM;

—CYIHOCTh T€HETUYECKOI0 OTPEAEIIEHUS TI0J1a Y PACTEHUI U dKUBOTHBIX;

—XapaKTepU30BaTh FEHOTHUI KaK CUCTEMY B3aMOJAEHCTBYIOIINX I'€HOB OpraH13Ma;

—COCTaBJIATh IPOCTEUIINE POIOCIOBHBIE U PELIAaTh TEHETUUECKUE 3a]1a4H;

—pacro3HaBaTh MyTallMOHHYIO U KOMOMHATUBHYIO U3MEHYHBOCTD;



—OOBSACHATh MEXaHU3MBbl Tepelayd MPU3HAKOB M CBOWCTB M3 TMOKOJECHHUS B TOKOJEHHE H
BO3HUKHOBEHHUE OTJIMYHUNA OT POAUTENBCKUX (DOPM Y IIOTOMKOB;

—JlaBaTh  ONpPEJENECHHUS YPOBHEW OpraHuM3allid JKMBOTO M XapaKTepHU30BaTb  IPOLECCHI
KU3ZHEJEITEIbHOCTH Ha KaXI0M U3 HUX;

—XapaKTepU30BaTh CBOICTBA KUBBIX CUCTEM,;

—O0OBSACHATDH, KaK MPOSBIIAIOTCS CBOWCTBA KUBOTO HAa KaXKJIOM M3 YPOBHEH OpraHu3aluy;
—IIpUBOAUTh KPATKYI0 XapaKTEPUCTHKY HCKYCCTBEHHOW M €CTECTBEHHOW CHCTEM KilacCU(UKALUU
YKUBBIX OPraHU3MOB;

—O0OBSACHATH, IOYEMY OPTaHU3MBI OTHOCST K Pa3HBIM CHCTEMATUYECKUM TpyIIIaMm;

—OLIEHUBATh 3HaYeHue BoolMoHHON Teopuu K. b. Jlamapka aiis pa3Butust 6Mo10ruy;
—XapaKTEepU30BaATh NPEANOCHIIKHM BOSHUKHOBEHHSI 3BOIIONMOHHON Teopun Y. JlapBuHa;

—J1aBaTh ONpeACICHUS OHATUN «BUI» U IIOMYJSALIN»;

—XapaKTepu30BaTh IPUUMUHBI OOPHOBI 32 CYIIECTBOBAHMUE;

—OIpeneNsaTh 3HAY€HWE BHYTPUBUIOBOM, MEXBHUAOBOM OOpHOBI 3a CyIIECTBOBaHHE U OOpPHOBI C
abMOTHYECKUMHU (PaKTOpaMH CpeJibl;

—J1aBaTh OIICHKY €CTECTBEHHOTO 0TOOPa Kak pe3yibTaTa O00phOBI 3a CYIIECTBOBAHHE.

—TIpUBOAUTH TPUMEPHI IPUCHOCOOUTENHLHOTO CTPOECHMSI TeJa, IMOKPOBUTEIBCTBEHHOW OKpacKu
MTOKPOBOB U TIOBEJICHUS )KUBBIX OPraHU3MOB;

—OOBSICHIATh IPUYUHBI pa3/IIeHNs BUA0B, 3aHUMAIOIIUX OOIIMPHBIN apeail 0OMTaHusl, Ha NOMYJISALNN;
—XapaKTepU30BaTh MPOLECC IKOJOTUUYECKOTO U reorpapuueckoro BUI000pa3oBaHus;

—OLIEHUBATh CKOPOCTh BHUJI000pPA30BaHUS B PA3IUYHBIX CHUCTEMAaTHYECKHX KaTErOpHSIX >KHUBOTHBIX,
pacTeHnii ¥ MUKPOOPTaHNU3MOB;

—XapaKTepU30BaTh MYTHU JOCTHKEHUS OMOJIOTHYECKOro mporpecca: apomopdos, uaruoaganTaluuno 1
00IIIyIO JIeTeHepaIuio;

—IPUBOJIUTH IPUMEPBI TOMOJIOTUYHBIX U aHAJOTUYHBIX OPraHOB;

—XapaKTepU30BaTh XUMHUYECKUU, NPEAOUOTOTUICCKUN, OWOJOTHYECKUH U COUUAIBHBINA ATalbl
Pa3BUTHS KHUBOU MaTEPHUH.

Conep:xanue y4eOHOIo nmpeamera

buosorusi. O0uue 3aKOHOMEPHOCTH. 9 KJ1acc
Beenenue
MecTo Kypca B cUCTeMe €CTeCTBEHHOHAaYyUHbIX TUCHUIUIMH, a TaKKe B OMoJoruuyeckux Haykax. Llemm
U 33Ja4¥ Kypca. 3Ha4€HHUE NpeaMeTa JUisl HOHUMaHUs €JUHCTBA BCETO )KMBOTO U B3aUMO33aBHCUMOCTH
BceX vactei ouochepnr 3emin.
Pa3znen 1. CTpyKkTypHasi OpraHu3anus »KUBbIX OPraHu3MoB
Tema 1.1. XUMHNYECKAS OPTAHU3ALMA KIIETKN
DNeMEeHTHBI COCTaB KJIETKH. PacmpocTpaHEHHOCTh 3JIEMEHTOB, MX BKJaJ B 00pa3oBaHUE KUBOU
MaTepuu U 00BEKTOB HEXXHUBOU MPUPOIbl. MaKpO3JIEeMEHThI, MUKPOIJIEMEHTHI; UX BKJIaJ B 00pa3oBaHue
HEOPraHUYECKNX U OPraHUYeCKUX MOJIEKYJ JKMBOTO BellecTBa. Heoprannueckue MOJIEKYIbl KUBOTO
BemecTBa. Bona; e€ xumuyeckue cBoiicTBa 1 Ouosorudeckas poJib. Collu HEOPraHUYECKUX KUCIIOT, UX
BKJIaJ] B 00ecrieueHre MpoLecCoB KU3HEIEATEILHOCTH U MOIep:KaHrue roMeocTas3a. Posib KaTHOHOB U
aHMOHOB B 0O0OECIEYEHHH MPOIECCOB Ku3HeAesaTeabHoCTh. OCMOC M OCMOTHYECKOE JIaBIICHUE;
OCMOTHYECKOE TIOCTYIUICHHE MOJIEKYJ] B KIeTKy. OpraHudyeckue MOJIEKylbl. buosorndeckue
MOJIMMEpBl — OENKU; X CTPYKTypHas opraHuzanus. OyHKIUU OENKOBBIX MOJIEKYN. YTJIEBObI, HX
CTpoeHue u Ouonorudeckas poiib. JKupbl — OCHOBHOM CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX MEMOpaH
n ucrounuk sHepruu. JHK— wmonekynsl HacnenctBeHHoct. Penymnukanus JIHK, nepenaua
HacJeICTBEHHOU nH(popManuu u3 nmokosieHus B nokoneHue. [lepenaya HaciaencTBeHHON HHPOPMALIUU
u3 sapa B uurtommasmy; Tpanckpunius. PHK, e€ crtpykrypa u dynkuuu. HMubopmaimoHHble,
TpaHcnopTHble, pubocomanbHbie PHK.
JdeMoHcTpanus
O6bémuas moaens JJHK.
Tema 1.2. OBMEH BEIIECTB U [IPEOBPA3OBAHUWE SHEPI'MU B KJIETKE
OOMeH BemiecTB M TpeoOpa3oBaHUE DHEPTHHM B KIETKE. TpaHCIOPT BEIIECTB uepe3 KIETOUHYIO
MeMOpany. [luHo - u QaromuTo3. BHYTpUKIETOYHOE NHIEBAPEHHE W HAKOIUICHHE JSHEPTUH;
pacierneHue riroKo3bl. bBHoCuHTE3 OEIKOB, )KUPOB U YIIIEBOJOB B KIIETKE.



Tema 1.3. CTPOEHUE 1 ®YHKINU KJIETOK

[TpokapuoTnueckue kineTku: Gopma u pasmepsl. Llutomnnasma GakTepuanbHON KineTku. OpraHu3anus
MeTtabonu3Ma y mpokapuoT. ['eHerndecknii anmapat Oaktepuii. CriopooOpa3oBanue. PazMHokxeHueE.
MecTo u poJib IPOKApUOT B OMOIIEHO3aX. DyKapuoTHUecKas KieTka. [{uromnasma sykapuoTHUeCKON
kieTkr. OpraHesuibl HUTOIUIA3MBbI, UX CTPYKTypa U QyHKIuH. LluTockener. Bxitouenus u ux poJib B
MeTabou3Me KIIETOK.

KnerouHoe sipo — LIEHTp ynpaBieHUs KU3HEACATEIbHOCTBIO KIETKH. CTPYKTYpPbI KIIETOUHOTO si/ipa:
siepHas 000J104YKa, XPOMATUH (TE€TEPOXPOMATHH), AAPHIIIKO. OCOOCHHOCTH CTPOCHHS PACTUTEHHOM
kinetku. Jlenenue kietok. Kietku B MHOrokiierouHom opranusme. [lonstue o nuddepeHunpoBke
KJIETOK MHOTOKJIETOYHOTO Opranu3zmMa. MUToTHYeCKHii UK uHTepdasa, penymmkanus JJHK; murtos,
(a3pl MUTOTHYECKOTO AETCHHUS U MPeoOpa3oBaHUs XPOMOCOM. BHOJIOrMYecKwid CMBICT U 3HAYEHUE
MuTO3a (Oecrnosnoe pa3MHOKEHHE, POCT, BOCIOJIHEHHUE KJIETOYHBIX NOTEPh B (PU3UOJOTMYECKUX U
MaTOJIOTUYECKUX ycIoBuUsX). Kiuetounast Teopust CTpoe€HUsI OpraHu3MOB.

JdeMoHcTpauus

[IpuHIMNMANBHBIE CXEMBl YCTPOWCTBA CBETOBOTO U 3JEKTPOHHOTO MHUKpOCKomna. Mojenu KIETKH.
Cxembl CTpPOEHHS OPraHOMJIOB PACTUTEIBbHOM M JKMBOTHOW KJETOK. MuKkporpenapaTsl KJIETOK
pacTeHMi, )KUBOTHBIX U OJJHOKJIETOUHBIX T'puOOB. CxeMa MHUTOTHYECKOTO AEJCHHUS KIETKHU.
JlabopaTopHble 1 NpaKTHYeCKUe padoThl

N3ydenue kneTok 6akTepuil, paCTeHH U )KUBOTHBIX Ha TOTOBBIX MUKpOIIpEnaparax.

Paspen 2. Pa3MHoOXKeHHe 1 MHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

Tema 2.1. PASMHOXEHUWE OPT"TAHM3MOB

CymHocTs 1 (GopMBI pa3MHOXKEHHsI opraHu3MoB. becnonoe pa3MHOXKeHHE PacTeHUN U >KUBOTHBIX.
[TonoBoe pa3sMHOXKEHUE KUBOTHBIX M pAacTeHUM; 0Opa3oBaHHE TIOJOBBIX KJIETOK, OCEMEHEHUE U
OIUIOIOTBOpEHHE. buosornyeckoe 3HaueHHE TMOJOBOTO pa3MHOkeHus. [‘amerorenes. Ilepuossl
00pa3zoBaHus MOJOBBIX KIETOK: Pa3MHOKEHHE, POCT, Co3peBaHne (Mei03) u (OPMHPOBAHUE TTOJOBBIX
kieTok. OCOOEHHOCTH criepMaToreHesa

1 oBorexesa. OmiogoTBOpPEHUE.

JdemoncTpauust

[1nakaTsl, WIUTIOCTPUPYIOIINE CIOCOOBI BEr€TaTUBHOTO PA3MHOXKEHHS TIOJOBBIX I€PEBHEB U OBOLTHBIX
KylnbTyp. Mukpomnpemnapatsl sinekinerok. dotorpaduu, oTpaxaroniue pazHooOpasre MOTOMCTBA y
OJIHOM mapbl poAUTENEH.

Tema 2.2. UHAVMBUAY AJIBHOE PASBUTUE OPTTAHMU3MOB (OHTOI'EHE3)

OMOpHuOHaNbHBIA Mepuosl pa3BUTHs. OCHOBHbIE 3aKOHOMEPHOCTH JpoOiieHus; oOpa3oBaHUe
OJIHOCJIOITHOTO 3apojiblilia — OacTyisl. ['acTpymsauus; 3aKOHOMEPHOCTH 00pa30BaHUs IBYXCIOWHOTO
3apopliia— ractpynsl. [lepBudnblii opranorenes u ganpHeimas quddepeHunpoBKa TKaHel, OpraHoB
u cucreM. [ToctamOproHanbHeIil nepuos pazsutus. @opMbl TOCTIMOPHOHATIFHOTO IEPUOAA PA3BUTHS.
Hemnpsimoe pa3BuTHe; MOJHBIA M HEMOJHBIH MeTaMopdo3. buosiormueckuii CMBICT pa3BUTHS C
Metamophozom. [Ipsimoe pazutue. Ctapenue. OO1Ie 3aKOHOMEPHOCTH pa3BUTHs. brorenernyeckuit
3akoH. CXOACTBO 3apoipllieil W HSMOpHOHANbHAs JuBepreHnus MpusHakoB (3akoH K. bopa).
buorenernueckuit 3akoH (3. I'ekkens u ®@. Mromiep). Paboter A. H. CeBepuioBa 00 3MOpHOHANBHOI
W3MEHUYUBOCTH.

JdemMoHcTpanus

Tabnuipl, WLTIOCTpUpYIOIIME Tpolecc MeTamMopdo3a y OeCrno3BOHOUHBIX (JKECTKOKPBUIBIX U
YelIyiHuaTOKPBUIBIX HACEKOMBIX) M TO3BOHOYHBIX (aMpuOmii). Tabmuibl, OTpa)karollue CXOJCTBO
3apOJbIlIel MO3BOHOYHBIX JKUBOTHBIX.

Tema 3.1. 3BAKOHOMEPHOCTU HACJIEAOBAHUA ITPU3HAKOB

OtkpeiTe I'. MenzaeneMm 3aKkOHOMEpPHOCTEH HaciaeqoBaHUs MpHU3HAKOB. [ MOpu0IOrUYecKuii MeTox
M3yUYEHHs HAclleACTBEHHOCTH. MOHOTHOPHIHOE U TOJUTHOPUIHOE CKpeIMBaHue. 3aKoHbl MeHaes.
HezaBucumoe M cuemeHHOE HacileAoBaHME. |'eHeTHueckoe OIpeneicHue IMosa. ['eHOTHIl Kak
LIeJIOCTHAs cucTemMa. B3aumoielicTBre ajlyIebHBIX U HEAJIEIbHBIX TEHOB B ONPEACIICHUH MPU3HAKOB.
JdeMoHcTpanus

PonocnoBHble. XpOMOCOMHBIE QaHOMAJIMU Y€JI0BEKa M UX (PEHOTUITMYECKUE MPOSIBICHHSL.
JlabopaTopHble H IPaKTHYeCKHe PadoThI

Pemenne reneTMueckrx 3a1a4 U COCTaBICHUE POJOCIOBHBIX.

Tema 3.2. 3AKOHOMEPHOCTU U3MEHYNBOCTU



OcHoBHBIE (POPMBI U3MEHYMBOCTH. | eHOTHNHMYECKass U3MEHYMBOCTh. MyTranuu. 3HA4eHUE MyTalHi
JUIsL  TIPaAKTUKHU CEeNIbCKOTO XO3siiicTBa W OmorexHosoruu. KomOWHATHBHAasS W3MEHYHBOCTE.
OBOJIOLMOHHOE 3HA4YCHUE KOMOWHATHBHOM U3MEHYUBOCTH. deHoTunuyecKas, win
MOAM(UKAITMOHHAST W3MEHYHMBOCTb. POJb yCIIOBUI BHEHIHEW Cpeasl B Pa3BUTHH M IPOSBICHUH
IIPU3HAKOB U CBOMCTB.

JdeMoHcTpanus

[Tpumeps! Moan(pUKATMOHHOW N3MEHYNBOCTH.

JlabopaTopHble U NpaKTHYeCKue padoThl

[TocTpoenne BapualMOHHOW KPUBOM (pa3Mepbl JIMCTHEB PACTCHM, aHTPOIIOMETPUYECKUE IaHHbBIC
yyaumxcs).

Tema 3.3. CEJIEKLMSI PACTEHMI, XKUBOTHBIX 1 MUKPOOPI' AH3MOB

LleHTpbl IPOUCXOXKAEHUSI U MHOT000pa3us KylabTypHBIX pacTteHuil. Copt, mopoja, mramm. Meromapl
CEJICKIIMN PACTEHUN U KUBOTHBIX. JIOCTMKEHUS M OCHOBHBIE HANPABICHHUS] COBPEMEHHOMN CEIEKINH.
3HaueHue CeNeKIUH Ui Pa3BUTHS  CEJIbCKOXO3SIMICTBEHHOIO IPOU3BOJCTBA, MEAMIIMHCKOM,
MUKpPOOHOJIOTMYECKOHN U JPYTUX OTpacieil IPOMBIIIIEHHOCTH.

JdeMoHcTpanus

CpaBHUTENBHBIN aHAINU3 MOPOJ JOMAIIHUX XUBOTHBIX, COPTOB KYJIbTYPHBIX PACTEHUN M UX JAUKHX
npenkoB. Komnekuuu u mpenaparbl COPTOB KYIbTYPHBIX PACTEHMM, OTIMYAIOLIMXCS HAUOOJbILIEH
IIJIOIOBUTOCTBIO.

Pasnen 4. DBosonusi ;kuBOoro Mupa Ha 3emJie

Tema 4.1. MHOI'OOBPA3UNE XXNBOI'O MHUPA. YPOBHM OPI'AHM3ALIMN 11 OCHOBHBIE
CBOMCTBA >XVBbIX OPT AHM3MOB

YPOBHM OpraHu3aliy XWU3HHU: MOJIEKYJIIPHO - T€HETUYECKHM, KIETOYHBIA, TKAHEBBIA, OPraHHBIN,
OpraHW3MEHHBIN, TMOMYJISIIMOHHO - BHUJOBOM, OHMOTEONEHOTHYECKMH W OmocdepHbii. EmmHCTBO
XUMHUYECKOTO COCTaBa JKUBOW MATE€pUU; OCHOBHBIE I'PYNIbBI XHUMHYECKUX 3JIEMEHTOB U MOJEKYII,
oOpasyromue KuBoe BemniecTBo ouochepsl. Kierounoe ctpoeHrne opraHu3MoOB, HACETSIONMIUX 3EMITIO.
OOMeH BemiecTB M caMoOperyiasiiuuss B Ouonoruueckux cucremax. (CaMOBOCHpPOU3BEICHHUE;
HAaCJEACTBEHHOCTh M U3MEHYMBOCTh KaK OCHOBA CYIIECTBOBAHMS KMBOW Marepuu. Poct u passurue.
Pazapaxxumocts; ¢Gopmbl HM30MpaTETLHON peaklUMM OpPraHW3MOB Ha BHEIIHHE BO3JCHCTBUS.
PutMHUYHOCTH IPOIIECCOB KU3HEAEATEIHLHOCTH; OMOIOTMYECKHE PUTMBI U UX 3HaYeHHE. J{UCKpEeTHOCTh
YKUBOTO BEIIECTBA U B3aMMOOTHOIICHHSI YACTH U 1I€JIOT0 B OMOCUCTEMax. DHEPro3aBUCUMOCTD KUBBIX
opranu3mMoB; (opMbl NoTpebiaeHus ’Hepruu. llapcTBa KUBOM HPUPOJBI; KpaTKas XapaKTEepUCTUKA
€CTECTBEHHOW CUCTEMBbI Kilaccu(UKaINK )KUBBIX Opranu3MoB. BunoBoe paznooOpasue.
JdemoncTpauust

CxeMbl, OTpaxkaroue CTpyKTypbl HAPCTB KUBOW IPHUPOIBI.

Tema 4.2. PA3BUTUE BMOJIOTUU B JOJAPBUHOBCKWI ITEPHO/]

Pazeumue o6uonocuu 6 o0ooapeunosckuti nepuod. locnoocmeo 6 Hayke npeocmasieHutl 00
CUBHAYATILHOU YenecooopasHocmuy U HeusMeHHOCmu JHcugol npupoowi. Pabomer K. Jlunnes no
cucmemamuxe pacmenuil u dcusomuulx. Ieonoyuonnas meopus XK. b. Jlamapka.

JdemMoHcTpanus

buoepapuu yuénuix, enécuiux 6xnao 6 pazgumue 360110YUOHHbIX uodell. Kuzno u deasmenvnocmo K. b.
Jlamapka.

Tema 4.3. TEOPUS Y. JIAPBUHA O ITPOUCXOXAEHUU BUJIOB ITYTEM ECTECTBEHHOI'O
OTBOPA

[Ipenmnocelikn Bo3HUKHOBeHUs yuyeHus Y. JlapBuHA: JOCTHXKEHHsS B 00JacTH €CTECTBEHHBIX HAyK,
sKcneMIMOHHBIN Matepuan Y. lapBuna. Yuenue Y. lapBuHa 00 ckyccTBeHHOM oTOOpe. YueHue Y.
JlapBuHa O €CTeCTBEHHOM oTOope. Bua—onemeHTapHas 3BOJIOIMOHHAS eAuMHUIA. BceoOmias
WH/IMBUyalIbHAsl U3MEHYMBOCTh U U30BITOYHAS YUCIEHHOCTh NOTOMCTBA. bopbOa 3a cymecTBoBaHue
U €CTECTBEHHBIH 0TOOP.

JdeMoHcTpanus

buorpadus Y. Jlappuna. Mapuipyr u KoHkpeTHble Haxoaku Y. /lapBuHa BO BpeMs IyTELIECTBUS Ha
Kopabiie «buripy.

Tema 4.4. IIPUCIIOCOBJIEHHOCTDH OPTAHM3MOB K YCJIOBUSIM BHEIIHEN CPEJIbI KAK
PE3VJIbTAT JIEMICTBUA ECTECTBEHHOI'O OTEOPA



[TpucnocobutenbHbie 0COOCHHOCTH CTpoeHHUs. IlOKpOBHTENHCTBEHHAs OKpacka IOKPOBOB TeJa:
CKpbIBaIOIIasi OKpacka (OJHOTOHHAs, IBYTOHOBAs, pAaCcwWIEHSIOMIAs W Jp.); NPEeAoCTeperaromas
okpacka. Mumukpus. IlpucnocoOuTenbHOE TOBEAEHUE JKUBOTHBIX. 3a00Ta O IOTOMCTBE.
dwusnonornyeckue agantanuu. OTHOCUTENBHOCTD MPUCTIOCOOICHHOCTH.

JdeMoHcTpanus

WnmocTpanyy, JEMOHCTPUPYIOIIUME CTPOCHHE TeJla JXUBOTHBIX M PAaCTHTEIBHBIX OpPraHHU3MOB,
o0ecrevYnBaroNIie BBDKUBAHNUE B THTTUYHBIX JIJISI HUX YCIIOBUSAX CyIIecTBOBaHUS. [IpruMepsl pa3inaHbIx
BH/JIOB TIOKPOBUTEIILCTBEHHOW OKPACKH Y )KHBOTHBIX.

JlabopaTopHble 1 NpaKkTHYeCKue padoThl

OO6cyxeHne Ha MOJACIIAX POJIU IPUCTIOCOOUTETHFHOTO TIOBEICHUSI )KUBOTHBIX.

Tema 4.5. MUKPOSBOJIIOLIMA

Bun kak reHeTWYecKH W30JMPOBAaHHAS CHCTEMa; PENPOIYKTUBHAS HM30JIMA M €€ MEXaHU3MBI.
[TomynsoHHast CTPYKTypa BHJA; DKOJOTHYECKHE M TEHETHYECKHE XapaKTEPHCTUKU TOIYJISIIHIA.

[lonmymsiuust —  27€MeHTapHasl 3BOJIIOLMOHHAs eauHuna. IlyTm u ckopocTh BUA000pa30oBaHUS;
reorpauueckoe 1 3K0JI0rMuecKoe BUA000pa3oBaHue.
JdeMoHcTpanus

CxeMbl, WUTFOCTPHUPYIOIIUE MpoIecc reorpaduueckoro BUaooOpa3oBaHus. ['epbapuu M KOJUIEKIUH,
MOKA3bIBAIOIIME WHINBUIYAIbHYI0O H3MEHUNBOCTh U Pa3HOOOpa3ue COPTOB KYIbTYPHBIX PACTEHUU U
MOPOJI TIOMAITHUX KUBOTHBIX.

JlabopaTopHble U PaKTHYeCKUe padoThI

N3ydenue npucnocoOIeHHOCTH OPraHU3MOB K cpesie 0OuTaHusl.

H3yuenue uzmenuugocmu, xpumepuesd 6uod, pe3yibmamos UCKYCCHBEHHO20 0mbopa Ha copmax
KVIbMYPHBIX PACTEHUII.

Tema 4.6. BUOJIOT MYECKUE TTIOCJIEJJCTBUA AJJAIITALIUN. MAKPODBOJIIOL M S

['maBHBIC HampaBJEHUS S3BOJIIOIMOHHOTO Tpolecca. buosormdeckuii mporpecc M OHOJIOTHYECKHUI
perpecc (A. H. CesepuoB). Ilytu nmoctmxeHuss Ouonoruyeckoro mporpecca. (OCHOBHBIC
3aKOHOMEPHOCTH 3BOJIIOLUU: AUBEPreHIMsI, KOHBEPTreHLIUs, apauienusM. [IpaBuiia sBomonuu rpymnmn
opranu3MoB. Pe3ynbTaThl 3BOJIIOLMU: MHOTOOOpasue BHUIOB, OpraHMYecKas Ieeco00pa3HOCTh,
MOCTETIEHHOE YCII0)KHEHHUE OpraHU3aI1H.

JdemoncTpauust

[IpuMepbl TOMOJIOTUYHBIX M AHAJIOTUYHBIX OPTaHOB, UX CTPOEHUS U MPOUCXOXKICHUS B OHTOTEHE3E.
CxeMbl  COOTHOIIGHHS TyTed MPOrPECCHBHON  OHMOJIOTMYECKOM  HABOJIONMU.  Marepuassl,
XapaKTepU3yIOIINe MPEJCTaBUTENEH XUBOTHBIX M pAcTeHH, BHECEHHbIX B KpacHylo KHHUTY U
HAXOSIIMXCS O] OXpaHOH rocy1apcTBa.

Tema 4.7. BOSBHUKHOBEHUE XU3HU HA 3EMJIE

Opranuyeckuii MHUp Kak pe3ylbTaT 3BOJIOLMK. BO3HHUKHOBEHHME W pa3BUTHE KH3HU Ha 3emie.
XUMHUYECKUH, mnpendonosornueckuii (teopust akaaemuka A. WM. OnapuHa), OHOJIOTHYECKUH W
COILIMANIBHBIN ATAIbI PA3BUTHSI )KUBOW MATEPUH.

OWIOTEeHETUYECKUECBSI3U B KHUBOU MIPUPOJIEC; ECTECTBEHHASI KJIacCU(UKALINS KUBBIX OPTaHU3MOB.
JdemMoHcTpanus

Cxembl BO3HUKHOBEHHS OJTHOKJIETOYHBIX 3YKAPHOT, MHOTOKJIETOYHBIX OPraHU3MOB, Pa3BUTH LIapPCTB
pacTeHuii U KUBOTHBIX.

Tema 4.8. PASBBUTUE XXU3HU HA 3EMJIE

Pa3BuTHe *)u3HU Ha 3emiie B apXeMCKyl0 U MPOTEepPO30MCKyro 3pbl. [lepBhie cienpl KU3HU Ha 3emIie.
[TosiBneHre Bcex COBPEMEHHBIX THIOB OECIO3BOHOYHBIX KMBOTHBIX. [lepBhie xopaoBbie. Pa3zButue
BOJHBIX pacTeHui. Pa3Buthe xu3HM Ha 3emiie B Taneo30iickyro 3py. [losiBiaeHune u 3BOIIOIUSA
CYXONYTHBIX pacTeHuidl. [lamopoTHHKHM, CEMEHHbIE TMAMOPOTHUKH, TOJIOCEMEHHbIE PACTEHHUS.
Bo3HHKHOBEHHE MO3BOHOYHBIX: PHIOBI, 36eMHOBOIHBIE, MPeCMBIKatolIecs. Pa3Butue xu3Hu Ha 3emMIe
B ME3030HMCKYI0 U KaHO30MCKYI0 3pbl. [losiBIeHNE U pacipOCTpaHEeHUE MTOKPHITOCEMEHHBIX PACTEHUH.
Bo3nukHoBeHHne ntuil U miekonutaronmx. [losBieHue u pasButue mnpuMmatoB. lIpoucxokaeHue
yenoBeka. MecTo uenoBeka B kuBoW mpupoje. CucreMatuieckoe nojoxkenue suaa Homo sapiens B
CUCTEeMeE KUBOTHOTO Mupa. [I[pu3Haku U CBOWCTBA UYEIOBEKa, MO3BOJISIONINE OTHECTH €r0 K Pa3InIHbIM
CUCTEeMAaTUYECKUM TPYIITIaM I[apCTBa )KUBOTHBIX. CTaIMK 3BOJIOLIUHU YEJIOBEKa: IPEBHEHUIIINI YeTIOBEK,
JPEBHUI YENIOBEK, MepBble COBpeMeHHbIe roau. CBOHCTBA ueJIoBeKa KaKk OWOJIOTMYECKOTO BHIA.



[MomynsimuonHas cTpykTypa Buga Homo sapiens; yenmoBeueckre pachl; pacooOpa3oBaHHE; €AMHCTBO
IIPOUCXOXKACHUS pac. AHTUHAY4YHas! CYIIIHOCTh pacu3ma.

Pa3nes 5. B3aumooTrHomeHusi opranusma u cpeibl. OCHOBBI IKOJI0THH

Tema 5.1. BHOC®DEPA, EE CTPYKTYPA U ®YHKIINU

buocepa — xuBast o6onouka mianetsl. CTpykTypa O6uochepsl. KoMnoHeHTsl Ouocdephl: KHUBOE
BEIIECTBO, BHUJIOBOI COCTaB, pasHooOpa3ue W BKJIax B Onomaccy. BHOKOCHOE M KOCHOE BEIIEeCTBO
ouocoepsl (B. W. Bepraackwuii). KpyroBopot BermiecTs B mipupojie. EcTrecTBeHHBIC COO0IIEeCTBA KUBBIX
opranu3MoB. buoreorieHo3bl. KOMIIOHEHTHI OMOTEOIIEHO30B: MPOIYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI.
buoiienossl: BUI0BOE pazHoobpasue,

IUIOTHOCTh ~MOMYNAnud, Ouomacca. AOuoTHueckue GakTopsl cpensl. Posib  TemmepaTypsl,
OCBEIIEHHOCTH, BIQAKHOCTU M JPYruX (PaKTOPOB B KU3HEAEATEIBHOCTH cooOmIecTB. IHTEHCHBHOCTh
nericTBus (akTopa cpelibl; orpaHnYuBaoINi (pakrop. BzanmoneiicTBue GpakTOpoB Cpebl, MpeIelbl
BBIHOCIUBOCTU. brotuueckue ¢axtopsl cpenpl. Llenu u cetu nutaHus. DKOJIOTMUECKUE MHPAMUIBL:
yucen, O6uomaccel, 3Heprud. CmeHa OuoieHo30B. [IpuumMHBI CMeHbI OMOIIEHO30B; (OPMHUpPOBAHUE
HOBBIX co001IecTB. DOpMbI B3aMMOOTHOIIIEHUH MEKy OpraHU3MaMu.

[lo3uTHBHBIE OTHOIIEHUS — CUMOMO3: MyTyaliu3M, KOONepalns, KOMMEHCaIu3M. AHTUOMOTHYECKHE
OTHOIIEHHUS: XUILIHUYECTBO, Apa3UTU3M, KOHKYpeHIIUs. HelTpaabHble OTHOIIEHUS— HEUTpanusm.
JdeMoHcTpauus

CxeMmbl, WUTIOCTPUPYIOIINE CTPYKTYpY Ouocdepbl U XapakTepusyrolue e€ OTIelbHbIe COCTaBHbBIE
yactd. TaOnumpl BUAOBOTO COCTaBa W Pa3HOOOpPa3Msl >KUBBIX OpraHu3sMoB Ounochepsl. CxeMbl
KpyroBOopoTa BeUIeCTB B MpHpojae. KapTbl, oTpaxkaromue TeoJOrHYecKyl0 HCTOPHIO MAaTEpPHKOB,
pacnpocTpaHEHHOCTh OCHOBHBIX OMOMOB cymu. uaduinbmbl u kuHopuibMbl «buochepa». [pumepst
cUMOMO03a MeX Iy MPEACTaBUTEISIMU PA3IUYHBIX LIAPCTB )KUBOU MIPUPOJIBI.

JlaGopaTopHble M IpaKTHYecKue padoThl

CocraBieHue cXeM Mepeiadyr BEIecTB ¥ SHEPTruu (Lieneil nuTaHus).

N3yueHune u onucaHue 3KOCHUCTEMBI CBOEHI MECTHOCTH, BBISBIECHUE THIIOB B3aMMOJEHCTBHS pa3HBIX
BHUJIOB B JAHHOU DKOCHUCTEME.

Tema 5.2. BUOCOEPA U YEJIOBEK

IIpupoHBIe pecypchl U UX UCHOJB30BaHHE. AHTPONIOreHHbIE (AKTOPhI BO3AEHCTBHS Ha OMOLIEHO3BI
(posib yenmoBeKa B IPUPOJE); MOCICACTBUS XO3AHCTBEHHOM HeATeNbHOCTH dYenoBeka. [IpoGieMsl
palMOHAIBHOIO TPHUPOJIONOIB30BaHMs, OXpaHbl HPUPOIbBI: 3alUTa OT 3arpsA3HEHHH, COXpaHEeHHe
3TaJOHOB U NAaMATHUKOB IPUPO/Ibl, 00ecIiedeHne IPUPOAHBIMH PECYPCAMU Ha CEJICHUS IUIaHETHI.
JdemoncTpauust

KapTsl 3anoBegHBIX TEPPUTOPHUI HAILICH CTPAHBI.

JlaGopaTopHble M IPAKTHYECKHE PA0OTHI

AHAJIN3 M OLleHKA MOCJIeJACTBH 1eSITeJIbHOCTH YeJ0BeKa B IKOCHCTeMAaXx.

TemaTH4eckoe MJIAHNPOBAHUE

B ToM yucne
New/m|  Tema (pazner, Koxn-0 Teopus IIpakTrKa Kontposnbusl | [Ipumeuanue
TJIaBa) 4acos (;1abopaTopHble epaboThI
,IPAKTUYECKHE
paboThI U T.11.)
1 Baenenue 2 2
2 Paznen 1. 13 11 1 1
CrpykrypHas
OpraHHu3anus
’KHMBBIX OPraHU3MOB
3 Paznen 2. 5 2 2 1
PasMHOXeHuE 1




WHIUBUIYAIBHOE
pa3BuUTHE
OpPraHu3MOB
4 Paznen 3. 14 11 2 1
HacnencrseHHocts
U W3MCHYUBOCTH
OpPraHU3MOB
5) Paznen 4. 21 19 1 1
DBOJIIOIHST  KUBOTO
MuUpa Ha 3emiie.
6 Paznen 5. 12 10 1 1
B3anmooTHOMIEHUS
OpraHu3Ma U CPEeJIbl.
OCHOBBI DKOJIOTHH.
7 3akroueHue 1 1
Hroro 68 56 7 5
KanengapHo-temaTuuyeckoe niiaHupoBaHue nmo npeamery «buosiorus» ais 9 kiacca
Ne HaumeHoBaHue pa3iejioB U TeM KoJu-Bo Cpoxu HUcnonb3oBanue
n/n 4acoB NpoBeeHN s o6opyaoBaHus
HeHTpa
«Toukapocra»
Ilnan | Pakr
1 BBenenne 2
1 [Ipeamer wm 3amaum kypca «buonorus. 1
OOm1re 3aKOHOMEPHOCTH
2 MHuoroo6pa3ue xuBoro Mupa. OCHOBHBIE 1
CBOWCTBA JKUBBIX OPraHH3MOB
2 CTpyKkTypHasi opranu3anus 13
KHUBBIX OPIraHU3MOB
2.1 | Xumuueckan opzanuzayusn Kiemku 4
3 OneMeHTapHbIN COCTaB KIIETKH. 1
Heoprannueckue BeniecTBa KIETKH
4 Opranunueckue BeIlleCTBa KJIETKH. 1
Yrnesonsl. Jlunuasl
5 Opranuyeckre BeniecTBa KieTku. benku 1
6 Opranuyeckue BEIIECTBA KIIETKHU. 1 Muxkpockomn
HyxknenHoBbIE KHCTIOTBI UppPOBO,
MUKpOTIpernapaThbl
2.2 | Obmen eewecmeé u npeobpazoeanue | 3
IHepeUuU 8 KllemKe
7 ITnactuueckuit oOMeH 1
8 DOHepreTuyeckuil oOMeH 1




9 OOMeEH BeIecTB ¥ MPEBpaIleHUE SJHEPTUHU B 1
KJICTKE
2.3 | Cmpoenue u pynxyuu Kiemox
10 | IlpokapuoTudeckas KieTKa 1
11 | DykapuoTtnueckas kiuetka. [llutonnazma 1
12 | Dykapuotnyeckas kietka. JAapo 1
13 | JlcneHue KICTKU 1
14 | Knerounas Teopus CTpOE€HHUS! OPraHU3MOB 1
15 | Ypoxk-o606mienue mo reme «Kierkay 1
3 | Pa3mMHo:KeHMe U MHIAMBUAYAJbHOE 5
pa3BUTHE OPraHN3MOB
3.1 | Pazmuoscenue opzanuzmos
16 | Becnosoe pa3MHOKeHHE 1
17 | Ilonosoe pa3MHOKEHUE. Pa3Butue 1 Muxkpockon
ITOJIOBBIX KJIETOK 1 (poBoH,
MUKPOTIpEIapaThl
3.2 | Huousuoyanvnoe pazeumue opeanu3mos
18 | DOMOpMOHATBHBII TEPHOT PA3BUTHS 1
19 | [NocTomMOpHOHAEHBIN TIEPHOJ] PA3BUTHSI 1
20 | OOmue 3aKOHOMEPHOCTH pa3BUTHSL. 1 [Mudppoast
buorenernueckuit 3akoH naboparopusl,
JATIAKH
4 HacaencTBeHHOCTH M 14
H3MECHIUBOCTDH OPraHu3iMoB
4.1 | 3akonomepnocmu Hacneooeanusn
NPU3HAKOG
21 | OcHOBHbIE OHATHUS T€HETUKH 1
22 | I'uOpuIONOTHYECKUA  METOJ  W3YYCHHS 1
HaCJIeIOBaHUS MIPU3HAKOB ['peropa
Meunnens
23 | IlepBolii 3aKkoH Menpaens 1
24 | Bropo#i 3akoH MeHmens. 3aKOH YHCTOTHI 1
ramMer. MOHOrHOpUJHOE CKpEIIUBaHUE
25 | durubpunnoe ckpentuBanue. TpeTuii 3akoH 1
Menaens. AHaTU3UPYOIIEe CKPEIIMBaHUE
26 | Cuenienuoe HaclieIOBaHUE FE€HOB. 1
I'enernka nona. HacnenoBanue npu3HaKoB,
CIICTIJICHHBIX T0JIOM
27 | «PemeHne reHETHYCCKUX 3a7a9» 1 [Hudposas
naboparopus,
JATYUKU
4.2 | 3akonomepnocmu u3mMeH4U80CHMU
28 | HacnenctBenHas (reHoTHIIMYECKAs) 1
W3MEHUYUBOCTb
29 | ®eHoTUTIMYECKas] H3MEHYUBOCTh 1
30 | «M3yuyenune wu3meHunBocTH. IlocTpoeHue 1 [Mudposas
BapUAIIMOHHON KPUBO» naboparopus,
JATYUKU
31 | Ypoxk-o0600mieHue 1o TeMe: 1
HacnencTBeHHOCTh U N3MEHYMBOCTD
4.3 | Cenekuyus pacmeHuil, HCUBGOMHBIX U
MUKDPOOP2AHU3ZMOG
32 | Cenexkumst. ILlentpsl MHOrooOpasus u 1




IIPOUCXOXKIACHUS KYJIBTYPHBIX PACTCHUI

33 | MeTofpl CeneKIy pacTeHHH U >KHBOTHBIX 1
34 | Cenexiusi MUKPOOPTraHU3MOB 1
3) IBOJIOLMS KUBOTO MHPA HA 21
3emae
5.1 | Pazeumue o6uonozuu 6 000apeUHOECKUIL
nepuoo
35 | CrtaHOBJICHHE CUCTEMATHUKH 1
36 | DBomormonnas Teopus K. b. Jlamapka 1
5.2 | Teopusa 4. /lapsuna o npoucxorcoeHuu
61008 NymMeM eCimecmeennoz0 omoopa
37 | Hayunple W CONMAIBHO-IKOHOMHUYECKUE 1
MIPEANOCHIIKA BO3HUKHOBEHUs Teopun Y.
JapBuHa
38 | Yuenune Y. [lapBuHa 00 HCKYCCTBEHHOM 1
oTOOpE
39 | YVuenne Y. JlapBuHa O €CTECTBCHHOM 1
oTOOpE
5.3 | Cospemennvie npeocmaeienus 00
260110YUU. Mukpoeontoyus u
MaKpoI80a0OUUA
40 | Bup, ero KpuTepum U CTPYKTypa 1
41 | DnemeHTapHbIE SBOTIOIMOHHBIE (DAaKTOPHI 1
42 | ®opmbl ecTecTBEHHOTO 0TOOpA 1
43 | 'maBHBIC HATIPABJICHUS DBOJIIOIIMHT 1
44 | Tunsl HBOJIIOLIMOHHBIX U3MEHEHHH 1
5.4 | IIpucnocoonennocmov  op2anusmos K
ycosuam 6Heunell cpeonl KakK
pe3ynvmam 36010UUU
45 | IlpucrocoObuTebHBIC 0COOEHHOCTH 1
CTPOCHUS M TTOBEJICHHSI dXKUBOTHBIX
46 | 3a00Ta 0 MOTOMCTBE 1
47 | ®uznonoruveckue aganTaruu 1 Hudposas
nmaboparopus,
JATYUKU
5.5 | Bo3nuknosenue yscusnu na 3emne
48 | CoBpemeHHbBIE MIpEACTABICHUS 0 1
BO3HUKHOBEHUU JKU3HU
49 | HavanpHbIe 3Tanbl pa3BUTHS )KU3HU 1
5.6 | Pazeumue scuznu Ha 3emie
50 | XKXu3Hp B apxeickylo T HPOTEPO30ICKYIO 1
3pHI
51 | ’)KuzHp B naneo30icKyto 3py 1
52 | ’)KuzHp B Me3030HCKYIO 3py 1
53 | )KuzHb B KailHO30MCKYI0 3py 1
54 | TlpoucxoxaeHue 4eIoBeKa 1
55 | Vpok-0006menne mo Teme «Pa3Butue 1
KU3HU Ha 3eMie»
6 | B3aumMoOTHOIIEHUS OPraHU3MA U 12
cpenbl. OCHOBBI IKOJIOTUU
6.1 | buocgpepa, eé cmpykmypa u pynkyuu
56 | Ctpykrypa 6uocdepsl 1
57 | KpyroBopoT BemecTB B Ipupoe 1




58 | Uctopuss  ¢popMHupoOBaHUS  NPUPOIHBIX 1
COOOIIECTB KHUBBIX OPraHU3MOB
56 | buoreoneHo3s! 1 OMOLIEHO3HI 1
60 | AGuotuueckue GaKTOpbl CPeb 1
61 | MnTeHCHBHOCTD AEHCTBHS (PAaKTOPOB CPEIbI 1 [Tudposas
naboparopus,
JIATYAKA
62 | buotnueckue Qakropel cpeapl. T 1
CBsI3EH MEXIy OpraHu3MaMy B OMOIIEHO3e
63 | buotuueckue (baxTopsI Cpenpl. 1
B3anMoOTHOIICHUS] MEX/y OpraHu3MaMu
64 | Ypok-o6o0menue no teme «buocdepa, eé 1
CTPYKTYpa ¥ QYHKIIHN»
6.2 | Buocgpepa u uenosex
65 | IlpupoaHbIe pecypchl M MX UCTIOJIL30BAaHUE 1
66 | [locmexcrBus XO3AWCTBEHHOM 1
JeATETPHOCTH YeJIOBEKa JUISI OKPYKAIOIIEH
cpenabl
67 | Oxpana TIPUPOIBI " OCHOBBI 1
panMoOHAILHOTO MPUPOIOTIOTB30BAHNUS
68 | Utorosoe  TectupoBanume  «OOIIMe
3aKOHOMEPHOCTH»
NUTOI'O: 68
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