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C HCIOJIb30BAHHEM 000Py10BAHMS HEHTPA
«Touka pocray

CocraBuia: yuuresib 610/ 10ruu
Epsiukuna H. .



HHosicHuTeIbHAA 32N CKA

Ha 6a3e uentpa «Touka pocta» obecrnieunBaeTcs peainsanus 00pa30BaTeIbHbIX IPOrpaMM
€CTECTBEHHO-HAYYHOM UM  TEXHOJIOTMYECKOM  HAINpaBIEHHOCTEHM, pa3paOOTaHHBIX B
COOTBETCTBUU C TpeOOBaHMSIMM 3aKOHOAATENbCTBA B cdepe 00pa3oBaHHA U C YUETOM
pexomeHaauuii PenepalibHOTO oneparopa yueoHoro npeamera «buoaorusy.

OOpazoBaTenbHas IporpamMma I03BOJISIET MHTETPUPOBATH PEAU3YEMBbIE 3/1€Ch MOAXO/BbI,
CTPYKTYpy U COJEp)KaHUE Ipu oOpraHu3auuu oO0yueHus Ouonorun B 5—9 Kiaccax,
BBICTPOEHHOM Ha 0a3e JII000ro U3 JOCTYHMHBIX y4eOHO-MeToAndYecKux KoMmiuiekcos (YMK).

Hcnons3oBanue obopynoBanus meHtpa «Touka poctay mpu peanusanuu aanHoit OII
MO3BOJISIET CO3/1aTh YCIOBHSL:

- JIJIS1 pacIIUPEHUS COIEPKAHUS IITKOJIBHOTO OMOJIOTMYECKOTO 00pa30BaHus;

- I TIOBBILIECHUS MO3HABATEIBHON AKTUBHOCTH OOYYaIOIIMXCS B €CTECTBEHHO-HAYUYHOM
o0macTu;

- 1711 pa3BUTHsI JTMYHOCTH peOEHKa B Ipouecce 00ydeHMsI OMOJIOTUH, €ro CIOCOOHOCTEM,
(opMUpPOBaHUS U YJIOBIETBOPEHUS COLIMATIBHO 3HAYMMBIX HHTEPECOB U OTPEOHOCTEH;

- uid paboThl ¢ OJAapEHHBIMHU ILIKOJIbHUKAMH, OpraHU3alMl UX Pa3BUTHSA B Pa3IMUHbBIX
o0nacTsax o0pa3oBaTeNbHOM, TBOPYECKOU AESATETLHOCTH.

[Tpumensist uudposbie 1a00paTOpun Ha ypoKax OWMOJIOTHH, YYaIMECs CMOTYT BBIIOJHUTH
MHO’KECTBO J1a0OpaTOPHBIX pabOT U IKCIEPUMEHTOB I10 MPOrpaMMe OCHOBHOM IIKOJIBL.

Ienu u 3axaun

- peaJu3alsi OCHOBHBIX 0OO0HIE00pa30BaTEIbHBIX MNPOrpaMM IO Y4YE€OHBIM MpeaMeTam
€CTECTBCHHO-HAYYHON HAIIPABICHHOCTH, B TOM YHCIIE B PaMKaxX BHEYPOUHOU AESITEIbHOCTU
00yUaroIMXCs;

- pa3paboTKa M pean3alusi pa3HOYPOBHEBBIX JOMOIHUTENBHBIX 00IIE00pa30BaTENbHBIX
IpOrpaMM €CTECTBEHHO-HAyYHOUN HAIPaBICHHOCTH, a TAaK)K€ MHBIX MPOTpaMM, B TOM YHCTIE B
KaHUKYJISIPHBIN EPHO/T;

- BOBJICUCHHUE YUAIIUXCS U MEJarornueckux pabOTHUKOB B IPOEKTHYIO ACSTEIbHOCTD;

- opraHu3anusi BHEYYeOHON [eATEIbHOCTH B KaHUKYJSAPHBIA NEepuoj, pa3paboTka u
peanu3anusi COOTBETCTBYIOIIMX OOpa30BaTEIbHBIX MpPOrpaMM, B TOM UHMCIE IJIS JIarepew,
OpraHM30BaHHBIX 00pPA30BaTEIbHBIMU OPTaHU3ALNUAMU B KAHUKYJISIPHBIN MEPUOLT;

- TOBBIIIEHHE MPO(PEeCCHOHATIBHOTO MacTepCTBa MEJarornyeckux pabOTHUKOB LIEHTPA,
pean3yIoNUX OCHOBHBIE U JIOTIOJHUTEIIbHBIE 001I€00pa30BaTEIbHbIE TIPOIPAMMBI.

Coznanne ueHtpa «Touka pocray MpeanonaraeT pa3BUTHE  00pa30BaTENIbHOMN
UH(QPACTPYKTyphl — 0011€00pa3oBaTeIbHOM  OpraHu3alyyd, B TOM YHCIE OCHAILEHHUE
00111€00pa30BaTeIbHON OpraHU3ALINHN:

* 000opyIoBaHHEM, cCpencTBaMyd OOYyYEeHHUS W BOCHHUTAHMS ISl M3ydeHUs (B TOM YHCIE
HKCIIEPUMEHTAIBLHOTO) TPEIMETOB, KYypCOB, AMCUUIUIMH (MOIYyJel) €CTeCTBEHHO-HAyYHOU
HANpaBIEHHOCTH TIpU peaau3alid OCHOBHBIX 00ImIe00pa3oBaTeNbHBIX MPOTpaMM |
JIOTIOTHUTEBHBIX ~ O00IIe00pa3oBaTeIbHBIX MPOrpaMM, B TOM YHCIE IS PaCHIMPEHUS

COJZIEPKAHUS y4eOHBIX MPEAMETOB «Dusukay, «XUMHUA, «buonorusy»;
* 00OpyJOBaHWEM, CpEICTBAaMU OOYYECHHS W BOCHUTAHUS IS pean3alliu MporpamMm
JIOTIOJIHUTEJILHOTO o0pa3oBaHUs €CTECTBEHHO-HAYYHOU HAIPaBJIECHHOCTEM;

* KOMIIBIOTEPHBIM M HHBIM 000PY/IOBAaHUEM.

KoHrnenusi cOBpeMeHHOTo 00pa30BaHUs MOJPA3yMEBAET, YTO B yU4EOHOM IKCIIEPUMEHTE
BEAYLIYIO POJIb JOJDKEH 3aHSATh CAaMOCTOATENBHBIA HCCIEAOBATEIIbCKUN YUEHUUYECKUAN
skcriepuMeHT. COBpEMEHHBIE HKCIIEPUMEHTAIbHBIE MCCIICIOBAHUS 110 OMOJIOTUU YKE TPYIAHO
MpEeACTaBUTh 0€3 HCIOJB30BaHUS HE TOJBKO aHAJIOTOBBIX, HO M HU(PPOBBIX U3MEPUTEIHHBIX
npuOOpoB.



B ®enepansHom rocygapctBeHHOM oOpaszoBatenibHoM ctanaapte (PI'OC) nponucano, 4To
OJIHUM U3 YHHUBEPCAJIbHBIX YUEOHBIX NEHCTBUI, MPUOOpPETAEMbIX YUYalIUMHUCS JTOJKHO CTaTh
YMEHUE «IPOBEJCHMSI OMBITOB, MPOCTHIX SKCIEPUMEHTAIBHBIX HCCIENOBAHUMA, MPSIMBIX U
KOCBEHHBIX HM3MEpPEHUN C HCIOJIb30BAHUEM AHAJIOTOBBIX M IU(GPOBBIX H3MEPUTEITBHBIX
npuOOpoB». YUEOHBIN SKCHEPUMEHT 10 OWOJIOTHH, MPOBOJUMBIA Ha TPAAUIIMOHHOM
o0opynoBaHuu, 0e3 MpuMeHeHus UGPOBBIX JTAOOpATOPUiA, HE MOXKET MO3BOJUTH B MOJTHOU
Mepe peluTh BCE 3a/1a4u B COBPEMEHHOM IIKOJIE.

DTO CBA3aHO C PAAOM MPUUYMH:

* TPaIWIIMOHHOE IIKOJBHOEC OOOpyJOBaHWE W3-3a OTPAHUYCHUS  TEXHUYCCKUX
BO3MOXKHOCTEH HE TIO3BOJISIET TPOBOJUTH MHOTHE KOJMYECTBEHHBIE HCCICIOBAHUS;

* JUINTETLHOCTh TPOBEACHHS OMOJOTUYECKUX HCCICIOBAHUN HE BCEra COTJIACYeTCsl C
JUTUTEIIbHOCTBIO YICOHBIX 3aHSATHH;

* BO3MOXHOCTh IPOBEJCHHUS MHOTHX HWCCIEAOBAaHUN OTPAaHUYMBACTCS TpPeOOBaAHUSIMU
TEXHUKU 0€30ITaCHOCTH U JIp.

[MudpoBas  nmabGopaTopus  TMOJHOCTHIO  MEHAET  METOJUKY W COJEpkKaHue
HKCIIEPUMEHTAJILHON JESATENIbHOCTH U pEelIaeT BhIIIenepeunciaeHHbie mpoosiemsl. [upokuit
CHEKTp JaTYMKOB TMO3BOJISIOT Y4YallUMCA 3HAKOMHUTHCS C IapaMeTpaMu OHOJIOTUYECKOIrOo
HKCIIEPUMEHTa HE TOJbKO Ha KAa4eCTBEHHOM, HO M Ha KOJMYeCTBEHHOM ypoBHe. [{udposas
nabopaTopusi TMO3BOJIIET BECTH JUJIMTEIbHBIA  OKCIEPUMEHT JIa)kK€ B  OTCYTCTBHUH
HKCIIEPUMEHTATOPA, & YACTOTa UX U3MEPEHUI HEMO/IBJIACTHA YEJIOBEYECKOMY BOCIIPUSATHIO.

B mpomecce ¢dopmupoBaHHS  OKCIEPUMEHTAIBHBIX yMEHUH y4eHUK oOydaeTcs
MPEICTABIATh HHPOPMAIIUIO 00 UCCIICIOBAHUN B YETHIPEX BUIAX:

B BepOaJbHOM: OMHUCHIBATH AKCIIEPUMEHT, CO3/IaBaTh CIIOBECHYIO MOJICTh JKCIICPUMCHTA,
(GbUKCUpPOBAaTh BHUMAHUE HA H3MEPSIEMBIX BETHINHAX, TEPMUHOJIOTHH,

B TaOJMYHOM: 3aIlOJHITH TAOJMIIBI JAHHBIX, JISKAIIMX B OCHOBE MOCTPOCHHS TpaduKOB
(Ipu 3TOM y y4damuxcs BO3HUKAET MEPBUYHOE MPEJCTABICHUE O MACIITa0aX BEJIUUUH);

B TIpaU4YecKoOM: CTPOUTHh TpaduKH MO TAOJIMYHBIM JaHHBIM, YTO JaéT BO3MO>KHOCTh
nepexoja K BBIIBIDKCHHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXKy BEJIMYMHAMHU (TIPU 3TOM
YUHUTEIb MOKA3bIBAET MPEUMYIIECTBO B BH3yaIM3aIllMU 3aBUCUMOCTEH MEXIy BEJIMYMHAMM,
HArJIIIHOCTh W MHOTOMEPHOCThH); B BHJIE MaTEMaTHYECKUX ypaBHEHHWI: JaBaTh
MaTEeMaTUYeCKOe OMMCAaHNE B3aUMOCBSI3M BEITMYMH, MaTeMaTHIeCckoe 0000IIeHuE.

dopMUpOBaHUE HUCCIEAOBATEIIBCKUX YMEHUN ydYalllMXCs, KOTOPBhIE BBIPAKAIOTCS B
CIICIYIOIINX ACHCTBUSIX:

- ompeeeHrue mpooJIeMbl;

- MIOCTAaHOBKA HCCJEeI0BATEILCKON 33729

- IJTAHUPOBAHUE PEIICHUS 3a/1a4H;

- IOCTPOECHUE MOJICIIEH;

- BBIJIBIDKCHHE THUIIOTE3;

- OKCTICpUMEHTAJIbHAS ITPOBEPKA THIIOTE3;

- aHaJIU3 JIAaHHBIX SKCTIIEPUMEHTOB WU HAOJI0ICHUI;

- (opmynpoBaHuEe BHIBOIOB.

B ocHOBY 00pa3oBaTenbHOM MpOrpaMMBbl 3aJI0KEHO TPUMEHEHUE MU(PPOBLIX JabopaTopuid.
TemaTuka TPENTIOKEHHBIX HKCIEPUMEHTOB, KOJWYECTBEHHBIX OIBITOB, COOTBETCTBYET
CTPYKType TIpUMEpHON 00pa3oBaTeNbHON TpPOrpaMMbl 1O OHMOJOTHH, COJEPIKAHHIO
denepaabHOTO TOCyAapCTBEHHOTO oOpa3oBateinpHoro ctanaapra (PI'OC) ocHOBHOTO 00IIIETO
o0pa3oBaHUs.



INJIAHUPYEMBIE PE3YJIBTATHI U3YUEHUA KYPCA «BUOJIOT'US»

N3yuenue kypca «buonorus. 9 kmacc» AOMKHO OBITh HAmpaBiI€HO Ha OBJIAJCHUE
00yyYaroumMucs CIeayoUX YMEHUI U HABBIKOB:

BuvinyckHuk nayuumcsi:

- XapaKTepu30BaTh 001IHe OMOJIOTUYECKHE 3aKOHOMEPHOCTH, UX NMPAKTUYECKYIO 3HAUMMOCTb;
UCIIOJIb30BaTh METO/bl OMOJIOTMUECKOW HAayKH JJisi H3Y4YeHHUs OOIIUX OMOJOTHMYECKUX
3aKOHOMEpPHOCTEH: HaOIIoJaTh W ONUCHIBATh KIETKM Ha TOTOBBIX MHUKpOIpenaparax,
HKOCHCTEMBI CBO€H MECTHOCTH;

- HCMOJBb30BaTh COCTABIAIOIIAE TPOCKTHOW M HCCIIEIOBATEIbCKON JEATEIBHOCTH TIO
U3YYEHUIO OOIMX OHOJOTMYECKHX 3aKOHOMEPHOCTEH, CBOWCTBEHHBIX JKUBOW IPUPOJIE;
IPUBOJUTH JI0KA3aTEeIbCTBA HEOOXOAMMOCTH 3alIUTBhl OKPYXKAIOUIEH Cpefbl; BBLACIATH
OTJIUYUTEIbHBIC TPU3HAKH KUBBIX OPTraHU3MOB; CYIIECTBEHHbIE MPHU3HAKU OMOJIOTUYECKUX
CUCTEM U OMOJIOTHYECKHUX MPOIECCOB;

- OpUEHTHUPOBATHCS B CHUCTEME IO3HABATENBHBIX IIEHHOCTEH: OIlEHMBATh MHGOPMALMIO O
JESATEILHOCTH YEJI0BEKa B MIPUPOJIE, MOTYYAEMYIO U3 PA3HBIX HCTOYHUKOB;

aHaAJIM3UPOBATh U OLICHUBATh MOCIIECACTBUS I€ATEIBHOCTH YEJIOBEKA B IPUPOJIE.

PackpbiBaTh pojb OMOJOTMM B TNPAKTUYECKOW NEATEIBHOCTH JIOACH, pOJIb pa3IUUHbIX
OpPraHU3MOB B JKU3HU YEJIOBEKA;

CobmronaTh npaBuia paboThl ¢ OMOJIOTHYECKUMU MPUOOpPaMH U UHCTPYMEHTaMHU, MpaBuiia
paboThI B KaOMHETE OUOJIOTHS;

Pabotarh Cc yBenMUUTEIBHBIMH NpHOOpAMH, HAOIIOJAaTh MHUKPOOOBEKTHI M MPOLECCHI;
JieNaTh PUCYHKHA MUKPOIIPENapaToB, PUKCHPOBATH pe3yIbTaThl HAOIIOACHMIA;

YcTaHaBnMBaTh CBSI3b CTPOCHMSI YACTEH KJIETKH C BBITOJTHIEMBIMU (QyHKITUSIMU;

CpaBHUBATh XMMHUYECKUI COCTaB >KMBBIX OPTaHW3MOB U TeNl HEXKHUBOW MPUPOJIBI, AENaTh
BBIBOJIBI HA OCHOBE CPaBHECHHS,

Haxoanth cBsA3b cTpoeHUs W (YHKIUU KIETOK Pa3HBIX TKaHEH; pacKpbIBaTh CYLTHOCTH
IPOLIECCOB JKU3HENEATEIIBHOCTH KIJIETOK; BBLACHATh CYIIECTBEHHbIE NPHU3HAKU CTPOCHHUS
KJIETOK pPa3HbIX LAPCTB; JeJIaTh BBIBOABI O EIUHCTBE CTPOEHUS KIETOK IMpeACTaBUTENEH
Pa3HbIX HAPCTB U O TOM, Kakoi 00BEKT UMeeT 0oJiee CI0KHOE CTPOCHHUE;

Jloka3bpIBaTh pOJICTBO OPraHU3MOB Ha OCHOBE MX KJIETOYHOI'O CTPOEHUS;

OOBACHATH OOUIHOCTH MPOUCXOKJACHUS U HBOJIIOLUN CUCTEMATUYECKUX TPy PaCTeHUN U
KUBOTHBIX Ha IIPUMeEpax COMOCTAaBICHUS OMOJOTHYECKUX OOBEKTOB;

BriBisTh  0COOEHHOCTH Cpell OOMTaHHS, pPACKphIBaTh CYIIHOCTh IPHUCIOCOOTICHUS
OpraHU3MOB K cpejie OOUTaHMUS;

Br1iensiTe CyiecTBeHHbIE IPU3HAKY BUAA, OOBICHITH MPUIMHBI MHOTO00pa3us BUIIOB,;

AprymMeHTHpOBaTh HEOOXOAMMOCTh COXPAHEHHS OHOJOTUYECKOTO pazHooOpasus s
coxpaHeHus Omoc(epsl, aHaTU3NPOBATh W OLICHUBATH BIUSHUE ACATEIHLHOCTH YElOBEKa Ha
ouocdepy.

BulnyckHUuK noayuum 603MOMCHOCHb HAYYUMbBCSL:

- BBIIBUTATh TUIIOTE3bl O BO3MOKHBIX MOCIEICTBUAX JAEATEIBHOCTH YeJIOBEKa B 3KOCHCTEMAX
u 6mocdepe;

- apryMEHTHpPOBATh CBOIO TOUYKY 3PEHHUS B XOJ€ TUCKYCCHHM MO OOCYXIEHHUIO TI00aIbHBIX
HKOJIOTHYECKUX ITPOOJIEM.

CamMocTosTeIbHO 00HAPYKUBATH U (HOPMYTUPOBATH YUSOHYIO MTPOOJIEMY, ONIPEACIISTH IIEb
y4eOHOM! JesITeIbHOCTH, BEIOUpAaTh TEMY MPOEKTa WM UCCIEI0BaHUs M0 OMOJIOTHY;

BriaBurate Bepcuu pemieHus: OM0JI0rHuecKUX U 3KOJIOTHYECKUX IpooiieM;

Habmonate 6uonornueckrne 00bEKTH U TPOBOAUTH OMOJIOTHYECKIE SKCIIEPUMEHTHI;

PaGoTaTe 1o 1miaHy, CBEpATh CBOM ACHCTBHS C LIEBIO U, TPU HEOOXOIUMOCTH, UCIIPABIIATD
OIIMOKH CAaMOCTOSITENBHO;



[InanupoBath CBOIO HMHAMBUAYAIbHYIO 0O0pa30oBaTEIbHYI0 TPAEKTOPHIO; paboTaTrh IO
CaMOCTOSITEJIbHO COCTABJIICHHOMY TUIaHY, CBEPSISICh C HUM U LEJIbIO JeATEIbHOCTH, UCTIPABIISATh
OIHUOKH, UCTIONB3YS CAMOCTOATENBHO MOJ00paHHbIe cpeacTBa ( B TOM yucie MHTepHerT);

Co3naBatb CXEMaTUYECKUE MOJENU C BBbIJICIICEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
OMOJIOTUYECKOTO 00BEKTA; MPeoOPa30BbIBATH OMOJOTUYECKYI0 HH(OPMAIUIO U3 OJHOTO BUJA
B JPYroil u BeIOMpaTh ya00HYI0 I cebst popmy dukcanuu U mpeacTaBieHuss HHPOpMaIuu;
OTpENEesATh BO3MOXHBIE HCTOYHUKM HEOOXOJMMBIX CBEJIEHUN, MPOU3BOAUTH IOUCK
uHbOpMaIliK, AaHATTU3UPOBATH U OLIEHUBATH €€ IOCTOBEPHOCTD;

CobmoaTh MPUHIUIBI 3I0POBOTO 00pasa *KU3HU, PAllMOHAILHOM OpraHU3alluu Tpyaa U
OT/IBIXA.

Juunocmmnoie:

Bocnuranne poccuiicKoi IrpakIaHCKOM MIEHTHYHOCTHU: MATPUOTU3MA, JIFOOBU M yBaXKEHUS
Kk OTeuecTBy, UyBCTBA TOPJOCTH 3a CBOIO PoauHy.

®opMupoBaHUE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH
o0yyJaronmxcsi K CaMOpa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIMHM K YYCHHUIO U
MO3HAHUIO.

3HaTh OCHOBHBIE MPUHIUIBI U MPaBUJIa OTHOUICHUS K )KUBOM MPHUPOJIE, OCHOBBI 3J0POBOTO
o0pa3a >KM3HH U 3I0pOBbeCOEpErarone TEXHOJIOTHH.

ChopmMHupoBaHHOCTh MO3HABATENIbHBIX HHTEPECOB U MOTHUBOB, HAIIPABJICHHBIX HA U3yUEHUE
KUBOM TPUPOJBI; HMHTEIUVIEKTYaJbHBIX YMEHHH (JI0OKa3bIBaTh, CTOMUTH PACCYyKICHUS,
aHAIIM3UPOBATh, JIENIaTh BBIBOJIBI); SCTETUYECKOTO OTHOIIECHUS K )KMUBBIM O0BEKTaM.

dopmupoBaHUE JIMYHOCTHBIX TMPEICTABICHUA O MEJIOCTHOCTH OKPYXAIOIIeT0 MHpa,
BO3MOXKHOCTH €T0 MO3HAHUS M OOBSICHEHHUS HAa OCHOBE JIOCTIKEHUIN HAYKH.

Oco3HaHWe eOWHCTBA W IIEJIOCTHOCTH OKPY)KAIOIIErO MHpPa, BO3MOXKHOCTH €ro
MI03HABAEMOCTH Ha OCHOBE JTOCTIKEHUI HAYKU.

dopmupoBaHUE YBAXUTEIBHOTO OTHOIICHUS K WCTOPUH, KYJbType, HAIMOHAIBHBIM
0COOEHHOCTSIM, TPAAULIUAM U 00pa3y KU3HU APYTUX HAPOJOB, TOJIEPAHTHOCTH U MUPOJIIOOUS

Pazeumue nayuonanvnoco camocosnanus, gopmuposanue HpagCmMEeHHbIX U epaICOAHCKUX
Kauecme 6 npoyecce pasHooOpasHOL M8OPUECKOl 0eamenbHOCmu

OcBoeHHE cOLMANBbHBIX HOPM, MPaBUJI MOBEACHHUS, pojiel U (pOopM COLMATILHOM >KU3HU B
rpynmax u cooOIecTBax, BKJI0Yask B3pOCIible COLMaIbHbIE COOOIIECTBA, y4acTUE B IMIKOJBbHOM
CaMOYIPABJIEHUU U B O0IIECTBEHHOM KU3HU B NIPEIEIax BO3PACTHBIX KOMIIETEHIIUH.

Pa3BuTHe MOpambHOrOo CO3HAHUS U KOMIIETEHIIMM B PELIEHUH MOPAJIBHBIX MpPOOJIEeM Ha
OCHOBE JMYHOCTHOTO BBIOOpa, (OPMUPOBAHWE HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO
MOBE/ICHHS, 0OCO3HAHHOTO W OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYIIKaM.

dopmupoBaHHE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOINECTBE M COTPYJHUYECTBA C
YUUTEISIMH, CO CBEPCTHUKAMH, CTApIIMMH W MJQAIIMMH B TpoIiecce 00pa3oBaTeNbHOM,
OOILIECTBEHHO - MOJIE3HON AESTENbHOCTH.

dopmupoBaHUE IIEHHOCTH 370POBOTO M OE30MacHOTO 00pa3a >KM3HU; YCBOCHHE TPaBHII
UHAMBHUIYAIBHOTO U KOJUIEKTUBHOTO O€30MacCHOTO MOBEACHHUS B UPE3BBIYANHBIX CUTYaLUsX,
YTPOXKAIOLIUX KU3HU U 30POBbIO JIFOJIEH, MPaBUII MMOBEACHUSI B TPAHCIIOPTE U Ha JIOPOTax.

dopmupoBaHUE OCHOB SKOJIOTMUYECKOr0 CO3HAHUS HA OCHOBE NMPU3HAHMS LIEHHOCTH KU3HU
BO BCEX €€ IMpPOSBICHUSAX W HEOOXOIMMOCTH OTBETCTBEHHOTO, OEpPEKHOr0 OTHOILIEHUS K
OKpYKarollel cpesie ¥ palliOHAILHOTO MPUPOAOIOIb30BAHNUS.

Oco3HaHue 3HaUY€HUsI CEMbHU B JKU3HH YeJIOBEKa U OOLIECTBA, MOHATUE [IEHHOCTH CeMEHHON
KU3HU, YBOKUTEIIbHOE U 3a00TJIMBOE OTHOILEHHUE K YJICHAM CBOEH CEMbH.

YMeHue npuMeHsITh MOTy4YeHHbIC 3HAHUS B TIPAKTHUECKOH IeATETbHOCTH

Oco3Hanne MOTPeOHOCTH W TOTOBHOCTHM K CaMOOOpa30BaHHIO, B TOM YHCJIE B paMKax
CaMOCTOSITEJIbHOM NI€ATEIbHOCTH BHE IIKOJIbI, YMEHHUE OIpPEACNATh XKU3HEHHbIE I[EHHOCTH,



OOBSACHITh IPUUMHBI YCIIEXOB M HEyJlay B YYEOHOU NIEATENbHOCTH, IPUMEHSTh MOJyYeHHbIE
3HAHUA B IPAKTUYECKOU €SI TENbHOCTH;

OueHuBaTh >KU3HEHHBIE CUTYyallMM C TOYKM 3peHHs 0Oe30macHoro oopasza KU3HU H
COXpaHEHUS 310POBbBS;

Kputnueckoe OTHOIIEHHWE K CBOMM MOCTYIKaM, OCO3HAHUE OTBETCTBEHHOCTHU 3a UX
MOCJEACTBUS;, YMEHHE IPEOJOJIEBATh TPYAHOCTH B IPOILIECCE JIOCTUKEHHS HAMEYEHHBIX
Leen.

Memanpeomemmoie:
Hlo3nasamenvnwvie YY/I:

YMeHue caMOCTOSITEIbHO ONPENEATh IeJIM CBOET0 OOyYEHUSs, CTAaBUTh HOBBIC 3aJlaud B
yueOe U B IMO3HABATEIIBHOU JACATEIHPHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHl IMO3HABATEIHHOU
NEATEeIIbHOCTH.

OBnajgerb UCCIAEAOBATEIBLCKOM U MPOEKTHOM AeATEIbHOCThIO. HayuuTbess BUIETH
npoOJeMbl, CTaBUTh BOIPOCHI, BBIIBUTATh TUIOTE3bl, JaBaTh ONPEACICHUS TMOHATHUAM,
KBIM(PUIIUPOBATH, HAOIIOATh, I€7IaTh BIBOJIbI, 3alIUIIIATH CBOU UJICH.

YMerb paboTaTh C pa3sHbIMM HUCTOYHHUKAMU OHMOJIOTMYECKOW HWH(MOpMAIUU: HAXOIUTh
OHoJOrMYecKyl0o MHGOPMAIMIO B PA3JIMYHBIX HCTOYHMKAX, aHAIW3UPOBATh M OIICHUBATH
uHdopMaImio, MpeoOpa3zoBbIBAThH €€ U3 OJHON (HOPMBI B IPYTYIO.

YMeHue co3naBaTh, IPUMEHSITh U MPEoOpPa30BhIBATh 3HAKH M CUMBOJIbI, MOJIEIM M CXEMBbI
JUTS pelieHusl y4eOHbIX U TT03HABATENIbHBIX 3a/1a4

®opMupoBaTh M pa3BUBaTh KOMIIETEHTHOCTh B 00s1acTu ucnosb3oBanus UKT.

[IpoBoauTh, HAOMIOJAEHUS, CTABUTHb JJIEMEHTAPHBIE JKCICPUMEHTHI U  OOBSICHSTH
MOJTyYEHHBIE PE3YJIbTATHI.

CTpouTh  JIOTUUECKHE  PACCYXXJCHHUS, BKJIIOYAIOIIME  YCTAHOBJICHUE  IPUYUHHO-
CJIEACTBEHHBIX CBsi3el. Mcnonib3oBaTh yueOHbIe AeUCTBUS 1M1 (POPMYITUPOBKHU OTBETOB.

CpaBHUBATh M KJIAaCCUPUIIMPOBATH, CAMOCTOATEIIBHO BBIOUpAs KPUTEPUU ISl YKA3aHHBIX
JIOTUYECKUX OTIECpAIUH.

Onpenenstb BO3MOXHBIE HCTOYHUKH HEOOXOJUMBIX CBEICHUM, MPOU3BOAUTH TOUCK
uH(pOpMaIH, AaHATU3UPOBATH U OIIECHUBATH €€ JOCTOBEPHOCTbD.

CocTaBisiTh CXEMAaTHUYECKME MOJIETU C BBIJEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BEKTOB.

Pecynamuenvie YY/I:

OpranuzoBaTh CBOIO YUEOHYIO JESATEIHHOCTD: ONPEACISThH 1eib PabOThl, CTABUThH 3a/1auH,
MJIAHUPOBATh (PACCUUTHIBATH MOCIEA0BATEILHOCTD JEUCTBUN U MPOTHO3UPOBATH PE3yJIbTAThI
paboThI).

CnocoOHOCTh BBIOMpATh IIEJEBbIE W CMBICJIOBbIE YCTAaHOBKM B CBOMX JEUCTBUSIX H
MOCTYMKAaX [0 OTHOILICHUIO K KMBOM MPUPO/IE, 3[I0POBBIO CBOEMY U OKPYKAIOIIUX.

CaMOCTOSITEIbHO BBIJIBUTaTh BapHaHThl PEIICHUS TOCTaBJICHHBIX 3a7ad, MPEABUJICTh
KOHEUHBIC pe3yJIbTaThl pabOThI, BHIOUpAsi CPEICTBA JOCTUXKEHUS I€U. Y MEHHUE COOTHOCHUTH
CBOU JICUCTBUS C IJIAHUPYEMBIM PE3YIHTATOM.

PaGoTtath 1o miaHy, CBEpSATh CBOU JCUCTBUS C IEJIBIO U, IPU HEOOXOIMMOCTH, UCIIPABISAThH
OIHUOKH CaMOCTOSITENIBHO.

Brasienrie ocHOBaMHU CaMOKOHTPOJISl, CAMOOIIEHKH, TIPUHSTHS PEIICHU B OCYIIECTBICHUH
OCO3HaHHOTO BHIOOPA B Y4EOHOI 1 MTO3HABATEIILHOMN JACSITEIHHOCTH.

Kommynukamuenwvte YY/I:

YMeHue chymath W BCTynaTh B JHAJIOT, y4acTBOBaTh B KOJUIGKTUBHOM OOCYKJIEHUU
npooem.

YMeHue HCHoJib30BaTh PEUEBBbIE CPEJCTBA ISl JTUCKYCCHHU, CPAaBHUBATh pa3HbIE TOUKHU
3pEHUS, OTCTAauBATh CBOIO TOUKY 3PEHHSI.



YMeHue OpraHu3oBBIBaTh Y4€OHOE COTPYJHHYECTBO M COBMECTHYIO JESTEIBHOCTh C
YUUTEJIEM W CBEPCTHUKAMM; paboTaTb WHIWBUIYAJIbHO W B TPYyMIE, HAXOAUTH 0O0Iee
penieHue.

YMeHue cTpouTh NPOAYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMU U B3POCIBIMHU.
Ilpeomemnmnuwie:

B nosnasamenvhoii (unmennexmyanvrotl) cgepe:

Y cBoeHHEe CUCTEMbI HAYYHBIX 3HAHHUM O KUBOUM MPUPOJIE U 3aKOHOMEPHOCTSIX €€ Pa3BUTHSI.

dopmMupoBaHUe NEPBOHAYAIILHBIX CUCTEMATU3UPOBAHHBIX  TPEJACTAaBICHUH O
OMONOTUYECKUX OOBEKTaX, MPOIECCax, SBJICHHUIX, OBJIAJICHUE TOHATUWHBIM ammapaToM
OHOJIOTUH.

[IpnoOpeTeHue OmbITa HCIOIH30BAHUS METOJOB OHOJIOTHUECKOW HAyKH M TMPOBEACHUS
HECJIOKHBIX OMOJIOTHYECKUX SKCTICPUMEHTOB /ISl H3YYCHHSI )KUBBIX OPTaHU3MOB.

[Tormmanue Bo3pacTaromeld pPOJM E€CTECTBEHHBIX HAayK W HAyYHBIX HCCICIOBAaHUN B
COBPEMEHHOM MHpE.

dopMUpOBaHUE OCHOB  DKOJIOTMUECKOW TPaMOTHOCTH: CIIOCOOHOCTHM  OLICHUBATh
MOCJIEJICTBUSL JIEATEITLHOCTH YEJIOBEKAa B MPHUPOJIE, BIUSHUE (HAaKTOPOB PHUCKA Ha 37I0pPOBHE
YeJIoBeKa, 0CO3HAHHUE HEOOXOAMMOCTH COXPAHEHHUS MPUPO/IBI.

Hayuutbcsi 0OBSICHATH poJib OUOJOTHU B MPAKTUYECKON ACATEIBHOCTU JIIOJICH; MecTa U
POJIM YeJIoBeKa B IPUPOJIC.

OBnageHue  MeroAamu:  HaOmojeHue, onucaHue. [IpoBoguTe  OWoOIOrHMYECKHUE
WCCJICIOBAHUS | JISJIaTh BBIBOJIBI HA OCHOBE MOJIYYCHHBIX PE3yJIbTAaTOB.

dopMupoBaHHUE TIPEICTABICHUNA O 3HAYCHUH OMOJIOTHYCCKUX HAYK B PEIICHUH TJIOOATBHBIX
npooseMm.

OcBoeHne TPHEMOB OKa3aHUS TIEPBOW IMOMOIIM, paIlMOHAIBHAS OpraHU3aIus TpyJa |
OT/IbIXA.

[Tormmanue cmbIca OHWOJOTHYECKUX TEPMHUHOB. WX TNpUMEHEHHWE TIpH pelIeHUE
OMOJIOrMYEeCKUX TTpoOJIeM U 3ajad.

dopMyHMpoBaHUE MPABUIT TEXHUKUA 0€30MaCHOCTH B KaOMHETE OMOJIOTUH MPU BBHITOTHEHUN
1abopaTopHBIX paboT.

B yennocmmuo-opuenmayuonuoii cgpepe: 3HaTh OCHOBHBIC TIPABHIIA TIOBEJACHUS B IPUPOJIEC U
OCHOBBI 3JIOPOBOTO 00pasza »KU3HHM, MPUMEHSATH WX Ha MpPaKTUKE; OLICHUBATh IOBEJICHUE
yenoBeka ¢ Touyku 3peHus 30XK. IlpuBomuTh poka3zarenbcTBa B3aMMOCBSI3M UEJIOBEKa M
OKPY>KaIOIIEH Cpejibl, 3aBUCHMOCTH 3JI0POBbsSI YEJIOBEKA OT COCTOSTHUSI OKPY’KAIOIIEH Cpefibl,
HEO0OXOIMMOCTHU 3alIUThI CPEJIbl OOUTAHUS YEIOBEKA.

B cgepe mpyooesoii desmenvhocmu: 3HaTh U COOMIOJATh MpaBWia pabOThl B KaOWHETE
Ouosoruu, mpaBuia padoTel ¢ OMOJIOrMYECKUMHU TPUOOPAMU M HHCTPYMEHTAMHU.

B cgepe ¢usuueckoii doesmenvhocmu: AEMOHCTPUPOBAHHE HABBIKOB OKAa3aHHUs TEPBOM
MOMOIIM TIPH OTPABIICHUM STOBUTBIMM PACTCHUSMH W TpUOAMH, YKyce SIOBHTBHIMU
YKUBOTHBIMH.

B scmemuuecxoii cghepe: oneHMBATH C OCTETUYECKOW TOUYKH 3PEHHS KpacoTy W
pasHooOpa3ne MUpa MPUPOJIBI.



COILEPKXAHUE KYPCA «BUOJIOI'USA»
Tema 1. O6ugue 3axonomepruocmu xcusnu (5 u )
buonocus — nayka o orcueom mupe buonoruss — Hayka, UCCIEAYIOLIAs XU3Hb. M3ydeHne
npupoAsl B OOecrieueHUH BbDKMBAHUS Jrojed Ha 3emuie. buonoruss — cucreMa pasHbIX
Ounonornyeckux odaacte Hayku. Posib OM0JIOTHH B MPAKTHUUECKOM NEATeTbHOCTH JIF0IeH
Memoowvr  buonocuveckux ucciedoéanuti MeToAbl U3YUEHUs] IKHUBBIX OPraHU3MOB:
HaOJI0/ICHNE, U3MEpPEHUEe, CpaBHEHHE, OMHMCAHHE, HKCIIEPUMEHT, MojenupoBanue. [Ipasuiia
paboThl B KaOMHETEe OMOJIOTUHU C OMOJIOTHYECKUMHU MPUOOpPaMH U HHCTPYMEHTaAMHU
Obwue ceoticmsea dcugvlx opeanuzmos OTIUUUTETbHBbIE NMPU3HAKH >KUBOTO M HEXKHUBOTO:
XUMUYECKAA  COCTaB, KIETOYHOE  CTPOCHHE, OOMEH  BEIIeCTB, pPa3MHOXXCHHE,
HACJICICTBEHHOCTh, M3MEHUNBOCTh, POCT, Pa3BUTHE, Pa3IpaKUMOCThb. B3amMOCBSI3b >KHBBIX
OpPTaHU3MOB U CPEbI
Mmnoeoobpazue gopm ocuznu Cpenpl XKU3HA Ha 3emiie 1 MHOTOOOpasWe WX OpPraHU3MOB.
Knerounoe paszHooOpa3ue OpraHM3MOB U WX IapcTBa. Bupycel — HekieTouHas ¢dopma
xu3Hu. PaszHooOpasue OuocucTeMm, OTOOpa)aroliee CTPYKTYpPHbIE YPOBHU OpraHU3aldu
KUZHU
Tema 2. 3axonomeprnocmu xcu3zHu Ha KniemouHom ypoene (10 u)
MHnoeoobpazue xknemox OO000IIeHHE paHEEe W3YYEHHOTO Marepuana. MHoroobpasue THUIIOB
KJIETOK: CBOOOHOKMBYIIIUE U 00pa3yIoIINe TKaHH, MPOKAPUOTHI, SyKapuoThl. Poib yu€HBIX B
U3YYCHUU KIICTKHU.
Xumuueckue gewjecmsa 6 kiemxe O0001EHNE paHee U3ydeHHOro mMareprana. OcoOeHHOCTH
XUMUYECKOTO COCTaBa JKMBOM KJIETKM W €ro CXOACTBO Y Pa3HbIX THIIOB KIIETOK.
Heoprannyeckne m opranwdeckue BemecTBa kieTku. ComaepikaHHE BOJBI, MHHEPATbHBIX
COJIEW, YIJIEBOJOB, JHUOUAOB, OEIKOB B KiIeTKe M opraHusme. Wx ¢yHkuun B
KU3HEICATCITLHOCTH KICTKH
Cmpoenue xnemku CTpPyKTypHbIE YacTH KJIETKM: MeMOpaHa, SJIpo, LHUTOILUIa3Ma C
OpraHOMIAMH U BKIIFOYCHUSIMU
Opeanouowvr knemku u ux @ynkyuu MeMOpaHHbIE W HeMEeMOpaHHBIE OPTaHOW/IBI,
OTJINYUTEHHBIE OCOOEHHOCTH UX CTPOCHUS U (PYHKITUU
Obmen eewecmé — ocnosa cywecmeosanusi kiemku IloHstTue o6 oOMeHe BeIIECTB Kak
COBOKYMTHOCTH OMOXMMHUYECKHX PEaKIUi, O0ECreYMBAIOIIUX KU3ZHEACATEIHHOCTh KIIETKH.
3HaueHME AaCCUMWISIIMM U JUCCUMWJISIIMM B KJeTke. PaBHOBecMe SHEPreTuyecKoro
COCTOSIHUSI KJIETKH — obOecreueHrne e€ HOpMaJIbHOTO (DYHKIITMOHUPOBAHUS
buocunmes 6enxa 6 ocusoti kiemke IloHsaTre 0 OMOCUHTE3€. DTaNbl CUHTE3a OEJIKa B KJIETKE.
Posib HYKJIIEMHOBBIX KUCJIOT U puOOCOM B OMOCHHTE3€ OEIKOB
buocunmes yeneeo0o6 — ¢omocunmes Ilonsitue o (GoOTOCHHTE3E Kak MpPOLIECCE CO3AaHUs
VTJIEBOJOB B XWBOM KieTke. [[Be cramuu (OTOCWHTE3a: CBETOBAask M TEMHOBAs. Y CIIOBUS
npoTekaHus (POTOCHHTE3a M €0 3HAYCHUE JIJIST TTPUPOIBI
Obecneuenue knemox oHepeueti IIoHSATHE O KIETOYHOM [IBIXaHMM Kak O IIpolecce
obecrieueHns KJIeTKW dHepruei. CTaauu KJIETOYHOTO JBIXaHUS: OECKHCIOPOIHAs
(pepmeHTaTHBHAS, WM TJIWKOIU3) U KHUCJIOpomaHas. Poiab MUTOXOHIpHWI B KIETOYHOM
JIBIXaHUN
Pazmnoorcenue xnemrku u eé oncusnennvil yuxi Pa3MHOXEHHE KIETKHM NMYTEM JEIEHUS —
oO1ree CBOMCTBO KJIETOK OJHOKJIECTOYHBIX M MHOTOKJIETOYHBIX OpraHm3mMoB. Kierounoe
JIeJIeHNe y TPOKapuoOT — JeJIeHHe KJIETKH HajBoe. JleneHune KIeTKH y 3yKapuoT. Mutos.
®a3pl MuTO3a. JKW3HEHHBIM IMKI KIETKU: uHTEep(daza, MuTo3. PazjeneHue KIeTOUHOTO
COJICPKUMOTO Ha JIBE IOYCPHUE KIICTKH.
Jlabopamopnvie pabomui:
MHuoroo0Opa3sue Ki1eTok 3ykapuoT. CpaBHEHUE pACTUTEIbHBIX U )KUBOTHBIX KIETOK



PaccmarpuBanuie MUKpOIIpENapaToB ¢ ASSAIMIMMUCS KIETKaMU

Tema 3. 3akonomeprnocmu Hcu3HU HA OpP2anusmennom ypoeue (17 u)

Opeanuzm — omkpwvimas dbcusas cucmema (buocucmema) OpraHu3M Kak >KABasi CHCTEMA.
KOMITOHEHTHI CHUCTEMBI, WX B3aUMOJEHCTBUE, OOECIEUYHBAIOIIEE IEJIOCTHOCTh OMOCHUCTEMBI
«opranuzmy. Perysius nporeccoB B OMocucTeme

baxmepuu u supycol Paznoobpasue Gpopm opraHu3MoB: OJIHOKJIETOUHBIE, MHOTOKJIETOYHbIE U
HEKJIETOYHbIEC. bakTepuu Kak OJHOKIETOYHbIE JOSJIEpHbIE OpraHu3Mbl. Bupychl Kkak
HekJIeTouHast opma ku3HU. OTIHMUNTETbHBIE 0COOCHHOCTH OaKTepuii U BUPYCOB. 3HAUCHHE
OaKTEepHil U BUPYCOB B IPUPOE

Pacmumenvuwiti opeanusm u e2o ocobennocmu I'1aBHbIE CBOMCTBA pACTEHHI: aBTOTPO(HOCTbD,
HECIOCOOHOCTh K aKTHBHOMY IEPEABUKEHUIO, Pa3MEIEHNE OCHOBHBIX YacTel — KOpHS U
no0era — B JIByX pa3HbIX cpenax. OCOOEHHOCTH pacTUTENbHON KJIETKH: MPUHAICKHOCTH K
yKapuoTaM, HalM4he KIETOYHOW CTeHKH, IUIACTUJ M KPYMHBIX BakyoJiell. CrocoOsl
Pa3MHOXKEHUS pacTeHHil: mosoBoe u Oecronoe. OCOOEHHOCTH MOJIOBOr0 pa3MHOXKEHUS. TUIIBI
0€ecIoI0ro pa3sMHOKEHHUS: BET€TaTUBHOE, CIIOPAMHU, JICTICHUEM KIETKU HABOE

MHnoeoobpazue pacmenuti u sHauenue ¢ npupode O600IICHIE paHee U3YYEHHOTO0 MaTepHuaa.
MHoroo6pasue pacTteHuil: crnopoBble U ceMeHHble. OCOOEHHOCTH CIOpPOBBIX PACTEHHIA:
BOJOPOCJIEH, MOXOBHJHBIX, NANOPOTHUKOB, XBOIIEW M IUJIAYHOB; CEMEHHBIX PpACTCHUI:
rOJ0CEMEHHBIX U LIBETKOBBIX (MOKPBHITOCEMEHHBIX). Kiaccsl oTnena L{BeTkoBbIe: ABY10JIbHBIE
U OJJTHOJI0JIbHBIE pacTeHHs. OCOOEHHOCTH U 3HaYEHHE CEMEHU B CPAaBHEHUU CO CIIOPOit
Opeanusmvl  yapcmea 2pu6o6é u auwiaunukog 1'puObl, KX CXOACTBO C JPYyTUMHU
YKapUOTUYECKHUMH OPraHM3MaMU — PACTEHUSMH MU KUBOTHBIMU — W OTJIMYUE OT HUX.
Cneunduueckue cBoiicTBa TpuboB. MHoroobpasue W 3HA4Y€HHE TPUOOB: IIJIECHEBBIX,
HUIANOYHBIX, Mapa3uTUYecKuX. JIMmailHMKU Kak ocoOble CUMOMOTHYECKHE OpPraHU3MBbl; HX
MHOT000pa3ue 1 3HaUCHHUE

Kusommwiii  opeanusm u ezo ocobennocmu. (OCOOEHHOCTH UBOTHBIX OPIaHU3MOB:
OPUHAUIEKHOCTh K  JyKapuoTaM, TIeTepoTpO(HOCTb, CIOCOOHOCTh K  aKTUBHOMY
NepeIBUKEHHIO, 3a00Ta O MOTOMCTBE, MOCTPOiKa uiuil (rHE3, HOp). JlerneHne KUBOTHBIX
no cmnocobam J0ObIBaHUS TMHILU: PACTUTENbHOSIAHBIC, XHUIIHBIE, Iapa3UTUUYECKUE,
NaJabIIUKH, BCESTHBIC

MHnoeoobpazue cueomuvix Jlenenue >XMBOTHBIX Ha JBa mnoauapcta: [Ipocteitmme u
MHuoroxknerounbie. OCOOEHHOCTH MPOCTEUIINX: PacHpOCTpaHEHHE, MUTaHUE, MEePEeIBHKEHNUE.
MHOroK1eTOUHbIE >KUBOTHBIE: OECIMO3BOHOYHBbIE M MO3BOHOYHBIE. OCOOCHHOCTH pPa3HBIX
TUIIOB OECIIO3BOHOYHBIX KUBOTHBIX. OCOOCHHOCTH TUTIA XOPIOBBIE

Cpasnenue ceoticmé opeanusma uenosexka u dicueomuvix O00OLIEHUE paHEe H3YyUYEHHOTO
Mateprana. CxXoJICTBO YeIOBEKa U KUBOTHBIX. OTIIMUME YeJIOBEKa OT >KMBOTHBIX. CHCTEMBI
OpraHOB y 4YeJOBEKa KakK OpraHuM3Ma: MHUILIEBAPUTENbHAs, IbIXaTelIbHasi, KPOBEHOCHas,
BbenuTenbHass. OpraHbl 4YyBCTB. YMCTBEHHBIE CHOCOOHOCTH uenoBeka. [IpuuumHbl,
00yCJIOBIIMBAIONINE COLMATIbHBIE CBOMCTBA YETIOBEKA

Pazmnoorcenue scusvix opeanuszmos Turbl pa3sMHOKEHUS: TToJI0Boe U Oecnionoe. OcoOeHHOCTH
IIOJIOBOTO Pa3MHOXKEHUS: CIHSAHHE MYKCKMX M JKEHCKMX TaMET, OIUI0JIOTBOPEHHUE,
oOpa3oBaHue 3Urothl. becnonoe pasMHOXXEHHE: BEreTaTuBHOE, 00pa3oBaHUE CIIOp, JIEJICHHE
KJIETKH HajABoe. buomornueckoe 3HaueHHE MOJIOBOTO M Oecroyioro pasmMHoxeHus. CmeHa
MOKOJIEHUI — OeCIoJIoro U MoJIoBOr0 — y >KMBOTHBIX M PACTEHHI

Hnousuoyanvroe passumue opeanuzmos Ilonstue o0 onrtorenese. Ilepuoasl oHTOreHesa:
AMOPUOHATIFHBIA U MOCTAMOpUOHATBHBINA. CTaauu pa3BUTHS SMOPUOHA: 3UT0Ta, APOOJICHHE,
ractpyia ¢ qud@epeHnnanrent KIeToK Ha 3KTOJIEpMY, SHTOAEPMY U ME30JEPMY, OPraHOTEHES.
OcobeHHOCTH Tpolecca pa3BUTHS SMOpPHUOHA, €r0 3aBUCHUMOCTH OT cpebl. OcoOeHHOCTH



NOCTAIMOPHUOHAIBHOTO pa3BUTHs. Pa3BuTHe *KUBOTHBIX OPraHU3MOB C MpeBpallleHHeM U 0e3
MIPEBPALLEHUS

Obpaszosanue nonogvix kiemox. Meitios TloHsTe O AMIUIOWAHOM M TaruIOMIHOM Habope
XpoMocoM B kiieTke. JKeHCKHUe U MY>KCKUE TI0JIOBbIE KIETKH — rameThl. Melo3 Kak 0coObIii
TUN JeneHus kieTkd. IlepBoe m BTopoe nenenuwe meio3a. IloHATHE O criepMaTroreHes3e u
OOTreHEe3€e

H3yuenue mexanuzma Hacneocmeennocmu Hauyano wuccienoBaHuUi — HACIEICTBEHHOCTH
opranu3moB. llepBelii Hayunbli Tpya [. Menmens u ero 3Hadenuwe. JlocTmkeHus
COBPEMEHHBIX HCCIECAOBAHUN HACJIEACTBEHHOCTH OPraHU3MOB. YCIOBHUS Uil AKTHUBHOIO
Pa3BUTHS UCCIEAOBAHUIN HACIIEICTBEHHOCTH B XX B.

OcHosHble 3aKOHOMEPHOCMU Hacae0cmeeHHocmu opeanusmos 11oHsTHE 0 HACIEeICTBEHHOCTH
U croco0ax mepeaayd Ipu3HaKoB OT poauTeneld motoMcTBy. Habop xpomocoMm B opranusme.
['en u ero cBoiictBa. ['enotun u ¢penotur. MI3MeHUHBOCTD U €€ MPOSBICHNE B OPTaHU3ME
3axonomeprocmu usmenuusocmu Ilonarue 00 U3MEHUMBOCTU M €€ POJIM Il OPTaHU3MOB.
HacnenctBeHHass WM HEHACHENCTBEHHAs  M3MEHYMBOCTb.  THWIBI  HACJIEACTBEHHOU
(T€HOTUITUYECKOI ) U3MEHYMBOCTH: MyTallMOHHAsA, KOMOWHATHUBHAS.

Henacneocmeennas uzmenuueocmos IloHsTHE O HEHACIEACTBEHHON ((PEHOTUITMYECKON)
WU3MEHYMBOCTH, €€ MPOSABICHUN Y OPTaHU3MOB U POJIM B UX JKU3HEACATEIBHOCTH. 3HAKOMCTBO
C IpUMEPAMH HEHACJIEICTBEHHON U3MEHUMBOCTH Y PACTEHUI U )KMBOTHBIX.

Ocnogvl cenexyuu opeanuzmog llonstue o cenekuuu. VcTtopusi pa3BUTHS CENEKIUU.
Cenexkuusi kak Hayka. OOmIMe METOIbl CEJEKIMU: MCKYCCTBEHHBI 0TOOp, TrHOpuan3anus,
MyTarene3. Cenekuusi pacTeHH, KUBOTHBIX, MUKPOOPraHM3MOB. Vcnonap30BaHre MUKPOOOB
YEJIOBEKOM, MOHATHE O OMOTEXHOJIOTUU

Jlabopamophwvie pabomui:

BrlsiBIIeHHE HACTIEACTBEHHBIX U HEHACIIEICTBEHHBIX IPU3HAKOB Y PACTEHUN Pa3HbIX BUJIOB
N3ydenne n3MEHUMBOCTH y OPraHU3MOB

Tema 4. 3axonomeprocmu nPOUCX0IHCOCHUA U PA3BUMUA HcUu3HU Ha 3emie (20 u)
IIpeocmasnenus 0 603HUKHOGEHUU JHCU3HU HA 3emie 6 ucmopuu ecmecmeo3Hanusi I umoTes3pl
npoucxoxaeHus xku3Hu Ha 3emuie. OnbiTel @. Penn u JI. [Tactepa, onpoBepraroiye rurnoTessl
0 CaMO03apOXKIACHUU KU3HU

Cogpemennvie npedcmasieHusi 0 03HUKHOBEHUU JHcU3HU Ha 3emie buoxumudeckas runoresa
A.W. Onapuna. YcinoBusi BOBHUKHOBEHUS XKU3HU Ha 3emuie. ['unotesa Jx. Xonaeitna
3nauenue omocunmesa u OUOIO2UYECKO20 KPY20BOPOMA Beujecms 6 pa3eumuu HCUZHU
OcoOeHHOCTHM TEepBUYHBIX OpraHu3MoB. IlosiBneHue aBTOTPOPOB — 1MAHOOAKTEPHIA.
N3menenus ycnoBuid xu3Hu Ha 3emute. [Ipuunnbl nsmenenuii. [osisinenue ouochepsl

Omanvl paseumus sHcusHu Ha 3emae OO1Iee HAPABICHUE SBOIIOLNN KU3HU. DPbl, HEPUOIBI U
BII0OXHU B UCTOPUM 3eMIIM. BBIXOI OpPraHn3MOB Ha CyIly. DTanbl pa3BUTHS JKU3HU

Hoeu pazeumus opeanuueckozo mupa 6 6Ouonocuu Bo3HUKHOBEHHE HJEH 00 HBONIOIUU
xuBoro mupa. Teopus 3Bomonnu JK.-b. Jlamapka

Yapnsz Jlapsun 00 26omoyuu  opeanudeckozo Mmupa ViccnenoBaHusi, TpPOBEAEHHbBIE
Y. {apsuHoM. OCHOBHBIE MOJI0KEHUS SBOJIIOIIMHU BUJIOB, U3J10K€HHBIE J{apBruHOM. J[BHKYyIIHE
CHJIBI TIPOIIECcCa IBOJIIOLIMU: U3MEHUYUBOCTb, HACJIEICTBEHHOCTh, OOpPHOA 3a CyIIECTBOBAHUE U
€CTECTBEHHBII 0TOOp. PesynbpTaTel sBomtoNMK. 3HaueHue padot Y. JlapsuHa

Coepemennvie npedcmasgnenus 00 26on0yuU opeanuiecko2o mupa Tlomynsius Kak eguHUIa
ABOJIIOLMH. BakHeNIMe NOHATHSI COBPEMEHHOW TEOPHUU IBOJIOLUU

Buo, eco kxpumepuu u cmpykmypa Bun — ocHoBHasi cucreMmarndeckas eauHuna. [Ipusnaku
BUJIa KaK ero kpurepuu. [lomynsiiiuyn — BHYTpUBUAOBAs FPYIIIMPOBKA POACTBEHHBIX 0COOEH.
[Monynsauust — popma cyliecTBOBaHUS BUA



Ilpoyeccvr obpazosanus eudoé BunooOpazoBanue. [loHsSTHE O MHKPOIBOMIOLUMUU. THIIBI
BUJ1000pa3oBaHus: reorpaduueckoe u OMOJIOrHYecKoe

Maxpossonoyus kak npoyecc nos6leHUus HAOBUOOBLIX SPYNN Op2aHu3mMo8 YCJIOBUS U
3HaueHune quddepenunanuu Bunaa. [lonstue o makpossoonuu. JlokazarenbcTBa mpoiecca
HBOJIIOIMU:  TAJCOHTOJIOTMUECKHE,  AMOPHOJOTUYECKHE,  aHATOMO-MOP(OJIOrHUeCcKue
(PYyIMMEHTBI U aTaBU3MBI)

OcHosHvie Hanpasnenus 26omoyuu Ilporpecc u perpecc B xkuBoM wmupe. HampaBnenus
OMoJI0oTNYeCcKOro mporpecca: apoMopdo3s, uaroaganTamys, 00IIas JereHepas OpraHu3MOB
Ilpumepvr  260m10YUOHHBIX  Npeobpa3zosanuti  dcugvlx  opeanuzmos (000IIeHHE paHee
M3YYEHHOTO MaTepuana 00 IBOJIIOIMHU. DBOIONUS — JJIUTEIBHBIA HCTOPUYECKUHN MPOIIECC.
DBOIOIMOHHBIE TPEOOPa30BaHMsl )KUBOTHBIX U PACTEHUN. Y pPOBHH MpeoOpa3zoBaHUit
OcHosHble 3aKoHOMepHOCMU 36010YUY  3AKOHOMEPHOCTH OHOJIOTMYECKON SBONIOLUU B
npupojae: HEeOOpaTHMOCTh TMpoIlecca, NPOTPECCHBHOE YCIOXKHEHHE (OpM  KHU3HH,
HEMPOrpaMMUPOBAHHOE Pa3BUTHE KU3HU, aJIallTallid, TOSIBJICHUE HOBBIX BUJIOB.

Yenosex — npeocmasumensb HCUBOMHO20 Mupa IBOIONMS TpuMaToB. PaHHUMe mnpenku
npumaToB. ['omuHUABI. COBpEMEHHBIE YeTTOBEKOOOpa3HbIe 00€3bsIHbI

DeonroyuoHHOe npoucxodcoenue yerogeka HaxoreHue GakToB 0 MPOUCXOKICHUHN YEIOBEKA.
JlokazarenbcTBa pOJCTBA YENOBEKA M JKUBOTHBIX. BakHeillne o0COOEHHOCTHM OpraHu3Ma
yenoBeka. [IposiBieHre OMOIOrMUeCKUX U COLMAIbHBIX ()aKTOPOB B MCTOPUUYECKOM IIpoliecce
MPOUCXOXKJIeHUs 4esoBeka. OOIIecTBeHHBIA (COIMaIbHBIN) 00pa3 KU3HU — YHHKAJIbHOE
CBOWCTBO YEJIOBEKA

Pannue smanwl 360moyuu uenosexa Pannue npenku denoBeka. Ilepexon K mpsiMOXOKIECHUIO
— BBUIAIONIMICS dTal ABOMIONUK dYenoBeka. CTaluy aHTPOTOTeHe3a: MPEIIIeCTBEHHUKH,
YEJIOBEK YMEJIbIW, IPEBHEUIIINE JIKOJIA, IPEBHUE JIFOAU, COBPEMEHHBINA YEIIOBEK

llo30nHue smanvt  260m0yuu  yenoseka PaHHUE  HEOAHTPONBI —  KPOMAHBOHIIBI.
OTnuuuTeNnbHbIE TPU3HAKKM COBPEMEHHBIX JIOJACH. bHocolmManbHas CyIIHOCTH 4YEJIOBEKA.
Brnusiaue coumanbHbIX (aKTOPOB Ha JEMCTBHE ECTECTBEHHOTO OTOOpa B HCTOPHUECKOM
Pa3BUTHH YETIOBEKA

Yenoseueckue pacel, ux poocmeo u npoucxodxcoerue YenoBek pasyMHbIA — MOJIUMOPQHBIHI
Bul. [lonsitue o pace. OcHOBHBIE TUTIBI pac. [IponcxoxaeHne u poacTBO pac

Yenosex kak oicumens oOuocghepvl u e2o @iusHue Ha npupooy 3emau UYenoBeK — KUTENb
ouoceprl. Biusaue dyenoBeka Ha Ouocdepy. YCIOKHEHHE W MOIIHOCTh BO3ACHCTBUSA
yenoBeka B onocdepe. CoxpaHeHue KU3HU Ha 3eMyie — TJIaBHAs 3aj[adya YeJI0BEeueCcTBa
Jlabopamopnas paboma:

[Ipucrnoco6IeHHOCTh OPraHU3MOB K CpeJie OOUTaHUS

Tema 5. 3axonomeprnocmu 63auMOOMHOUIEHUIL OP2AHUIMO8 U cpeobl (15 u)

Yenosusi orcusnu na 3emne Cpenpl KU3HM OpPraHU3MOB Ha 3€MJIe: BOJIHAs, HA3€MHO-
BO3IyIIHAS, MMOYBEHHAs, OPTaHW3MCHHAs. YCJIOBHS JKU3HU OPTaHM3MOB B Pa3HBIX Cpejax.
Dxonoruyeckue (GakTopbl: a0MOTHYECKUE, OMOTUUECKHE U AaHTPOTIOTCHHBIC

Obwue 3akouvl Oeticmeust (hakmopos cpeovl HA Opeanu3mbl 3aKOHOMEPHOCTH JCHCTBUS
GbakTOpoB Cpenmbl: 3aKOH ONTUMyMa, 3aKOH He3aMeHUMOCTH daktopa. BrnusHue
DKOJIOTHYECKUX (HaKTOPOB Ha OpraHu3Mbl. [lepuoAMYHOCT, B JKU3HU OPTaHU3MOB.
doTonepuoanu3m

Ilpucnocobnennocms  opeanuszmos K Oeticmeuto  ¢hakmopos — cpedvi  Ilpumepsl
MPUCTIOCOOJICHHOCTH opraHu3MoB. [lonstue o0 amanramuu. PasnooOpasue amanTarnmii.
[TonsiTue o *u3HeHHOU (hopme. IKOJTOTHIECKHE TPYITIBI OPTAaHU3MOB

buomuueckue cesazu 6 npupooe buotndeckue CBSI3M B MPUPOJE: CETU TMUTAHMS, CHOCOOBI
noObIBaHMS TUIIM. B3auMoaeicTBHE pasHBIX BHJOB B IMPHUPOJHOM  COOOIINECTBE:



KOHKYPEHIUS, MyTyaJli3M, CAMOMO03, XUIIIHUYECTBO, MMapa3uTu3M. CBs3H OpraHu3MOB Pa3HbIX
BUJIOB. 3HaU€HNE OMOTUYECKHUX CBSI3EH

Bzaumoceazu opeanuzmos 6 nonynayuu Ilomynsuus kak ocobasi HaIOpraHU3MEHHas CUCTEMA,
dbopma cyuiectBoBaHus Buaa B pupoe. [lonstue o nemorpaduueckoil 1 mpocTpaHCTBEHHON
CTpYKType nomyiasiiuu. KonruecTBeHHbIE TOKA3aTeN MOMYJISLIUN: YUCICHHOCTD U IJIOTHOCTh
Dyukyuonuposanue nonyiayuii 6 npupooe Jlemorpaduueckue xapakTEPUCTUKU MOIMYIISIUU:
YHUCJIIEHHOCTh, IUIOTHOCTb, POXJIAE€MOCTh, CMEpPTHOCTh, BBDKHMBAEMOCTb. Bo3pactHas
CTPYKTypa TOMYJISIIMW, TOJIOBAasi CTPYKTypa momyssnud. [lomymsius kak OuocucTema.
JlnHaMYKa YMCICHHOCTH | IJIOTHOCTHU TOMYJISIIAA. Peryisaius 9ucaeHHOCTH Oy JISIHH
Ilpupoonoe coobwecmeo — o6uoceoyernos IlpuponHoe cooOLIECTBO Kak OWOILIEHO3, €ro
SPYCHOE CTPOCHHE, SKOJOTWYECKHE HUIIM, THUIIEBbIC IEMA W CETH NUTaHUA. | JTaBHBIN
MPU3HAK TPHUPOJTHOTO COOOIIECTBA — KPYrOBOPOT BEIIECTB M MOTOK 3Hepruu. [loHsTHe o
ounorone. Pons BUI0B B OMOLIEHO3€E

buoceoyenosvi, sxocucmemvr u 6uocghepa IKOCUCTEMHAsT OpraHU3ALMS KUBOU MPUPOIBI.
OyHKIIMOHAIBHOE pa3lIMyMe BUJIOB B JKOCUCTEMaX (MPOU3BOJIUTENN, MOTPEOUTEINH,
pasnaratenu). OCHOBHBIE CTPYKTYpHbIE KOMITIOHEHTBI SKOCHCTEMBbI. KpyroBopoT BemiecTB U
MpeBpallleHusl SHEPTUM — OCHOBHOW MpHU3HAK »HKocucTteM. buocdhepa — rminobanbHas
skocucteMa. B.M. Bepuanckuii o 6uochepe. KoMmoHeHThI, XapaKTepU3yIOIIME COCTaB U
cBOiicTBa OMoOc(hepsrl: )KUBOE BELIECTBO, OMOT€HHOE BELIECTBO, KOCHOE BEILIECTBO, OMOKOCHOE
BelecTBO. PoJib )KMBOTO BeliecTBa B Onocdepe

Pazeumue u cmena npupoomvix coodowecms Camopa3BUTHE OMOTE€OLEHO30B W KX CMEHA.
Cragum pa3BuTusi OHOreoneHo3oB. IlepBUYHBIE W BTOPUYHBIE CMEHBI (CYKIIECCHH).
YceToiunBOCTh OMOrEOLIEHO30B  (3KOCUCTEM). 3HAay€HUE 3HAHUHM O CMEHE MPUPOJIHBIX
coo01IecTB

Mmuozoobpasue o6uoceoyernoszos (skocucmem) (OO000IICHHE paHEEe HM3YUYEHHOTO Marepuala.
MHoroo0pa3ue BOJHBIX YKOCUCTEM (MOPCKHUX, TPECHOBOAHBIX) U HA3€MHBIX (€CTECTBEHHBIX U
KYJIbTYpPHBIX). ArpoOHOTeOIeHO3bI (arpOAIKOCUCTEMBI), UX CTPYKTYypa, CBOMCTBA M 3HAUCHUE
JUTS 4eTIOBEKA U TIPUPOIBI

OcHoGHble  3aKOHbL  YCMOUYUBOCMU — HCUBOU  NpupoObl  LIUKIMYHOCTH MPOIIECCOB B
DKOCUCTEMAX. Y CTOMYHUBOCTh NMPHUPOJIHBIX 3KOCUCTEM. [IpUUMHBI YCTOMYMBOCTH IKOCHCTEM:
OMOJIOTUYECKOE PA3HOOOpa3ue U COMPsHKEHHAS YHCIEHHOCTh X BUIOB, KPYTOBOPOT BEIIECTB
U TIOTOK DHEPTUH, IUKIMYHOCTH TPOIIECCOB

Ixonoeuueckue npobaemvl 8 dbuocghepe. Oxpana npupoost OO00IICHUE paHEe HW3YUYCHHOTO
Matepuasia. OTHOILIEHHE 4YEJIOBEKAa K MPUPOJIe B UCTOpUM desnoBedecTBa. [IpoOiembl
ouocdepsl: UCTOIIEHUE MPUPOAHBIX PECYPCOB, 3arps3HEHUE, COKpalleHue OHWOIOTHYECKOTO
pazHooOpa3us. Pemienune sxonornyeckux npoodsiem Onochepsl: paliMoHaIbHOE UCIOIb30BaHUE
pecypcoB, oXpaHa IpUPO/IbI, BCEOOIee FIKOIOrHYecKOe 00pa30BaHNE HACETICHMUS.
Jlabopamopnas paboma:

OneHka KauecTBa OKpY X arollen cpeibl

IKCKYpCUs 8 npupooy:

N3ydeHne u onucanue 3KOCUCTEMbI CBOEM MECTHOCTI

IKCKypcusL:

«Becennue siBeHUs B IpUpojiey» win «MHorooopasue KUBOTO MUpPa» (10 BBIOOPY YUUTES).




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O MATEPHUAJIA

Ne Tema KouaunuvectBo | JlabopaTopHbie | IKCKYpCHH
n/n 4acoB padoThI
1 Tema 1. OOmIue 3aKOHOMEPHOCTH JKH3HU 5
2 | Tema 2. 3aKOHOMEpPHOCTH >KM3HHU Ha 10 2
KJIETOYHOM YPOBHE
3 | Tema 3. 3aKOHOMEpPHOCTH KU3HU Ha 17 2
OpPraHU3MEHHOM yPOBHE
4 | Tema 4. 3aKOHOMEPHOCTHU MTPOUCXOXKICHUS U 20 1
pa3BUTHSA KU3HU Ha 3emile
5 | Tema 5. 3aKOHOMEpPHOCTH B3aMMOOTHOIIICHUI 16 1 1
OPTraHU3MOB U CPEbI
HUTOI'O 68 yacos 6 1
KAJIEHI[APHO-TEMATI/I‘{ECKI/IFI IIVTAH
Ne Hara Tema Bcero JlaGoparopHbie padorsl (JIP) Jdomamnee
U3y4eHust ypoka 4acoB 3ajaHue
Tema 1. O0mue 3aKOHOMEPHOCTH KU3HU (5 4 )
1 buonorus — Hayka o 8 1, 3ananue 3
YKMBOM MHPE
2 MeTtoasl OMOJIOrHYECKUAX 8 2, 3amanue 2
HCCIIeJOBaHUM
3 OO01pe CBOMCTBA JKHBEIX 83, 3amanue 3
OpPraHU3MOB
4. Msuoroobpasue hopm 84, c. 19-20
JKU3HU (TUCHEMEHHO)
5 O06001IEHNE U BeInomHuTs TECT
cucTeMaTH3anys 3HaHuH 110
Teme «OO01me
3aKOHOMEPHOCTH YKHM3HI)
Tema 2. 3aKOHOMEPHOCTH KU3HH HA KJI1eTOYHOM ypoBHe (10 1)
6 MHoroo0pasue KIeTok JIP Ne 1 § 5, 3aganue 1
MHoroo6pasue KII€TOK 3YKapHoT.
CpaBHEHHE pacTUTENbHBIX U
’KUBOTHBIX KIJIETOK
7 XUMHUYECKHUE BEIECTBA B 8§ 6, 3azanue 2
KIIETKE
8 CtpoeHue KICTKH 8 7, 3amanue 4
9 OpraHouIsl KJIETKHA U UX 88, 3amanue 4
byHKIIH
10 OOMeH BEIECTB — OCHOBA 89, 3aganue 3
CyHIeCTBOBaHI/ISI KJICTKHA
11 BuocuHTes 6enka B xKUBOI § 10, 3ananue 1
KIIETKE
12 buocunTe3 yriteBogoB — § 11, Tabmuma
dorocuHTE3
13 OOecrieueHue KIETOK 8 12, 3amanue 1
SHeprue
14 Pa3sMHOXeHME KIETKH U €€ JIP Ne 2 §13.
SKU3HEHHBIN ITUKII PaccmarpuBanue IloaroToBUTHCS K
MHUKPOTPENapaToB C JACISAIUMUCS POBEPOYHOM
KJICTKAMHU PACTCHUS pabote
15 O0600111eH e U Ctp. 58-59
cucTeMaTH3aIus 3HaHUM 110
TeMe «3aKOHOMEPHOCTH
YKU3HH Ha KJIIETOYHOM
YPOBHE




Tema 3. 3aK0HOMEpPHOCTH KM3HU HA OPraHu3MeHHOM ypoBHe (17 4)

16

Opranusm — OTKpBITas
JKUBas CUCTEMa
(6buocucrema)

§ 14, 3aganue 3

17

[IpuMHUTHBHEBIE OPTaHU3MBL.
Bakrepun 1 BUpycCHI

§ 15, 3aganue 4

18

PacturenpHblil Opranusm u
€ro 0COOEHHOCTH

8§ 16, 3aganue 4

19

MHoroobpasue pacTeHUI 1
3HAaYEHHUE B IIPUPOJIC

§ 17, 3aganue 2

20

OpraHu3Mbl apCcTBa
rprOOB 1 JINIIAHHUKOB

8 18, 3amanue 3

21

JKUBOTHBIN OpraHnu3M U ero
0COOCHHOCTH

8§ 19, 3aganue 1

22

MHOroo0pasue )KHBOTHBIX

§ 20, 3aganue 4

23

CpaBHEHHE CBOWCTB
opraHu3ma 4eioBeka u
JKUBOTHBIX

§ 21, 3ananue 4

24

Pa3sMHoxeHue >KUBBIX
OpraHu3MOB

§ 22, 3ananue 4

25

NupuBumyansHOE pa3BUTHE
OpraHu3MOB

§ 23, zamanue 1, 3

26

O0pa3oBaHHUE MOJIOBBIX
KJIeTOoK. Melo3

§ 24, 3ananue 4

27

N3yuenue mexaHnusma
HACJIEICTBEHHOCTU

§ 25, coobiienue

28

OcHOBHBIE
3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH
OpraHu3MoB

JIP Ne 3

BrIsgBiieHne HacaeICTBEHHBIX U
HCHACJICACTBCHHBIX HpI/I3HaKOB y
pacTeHul pa3HbIX BUJOB

8 26, 3aganue 4

29

3aKOHOMEPHOCTH
W3MEHUYUBOCTH

§ 27, 3ananue 3

30

Henacnencrsennas
W3MEHYUBOCTD

JIP Ne 4 Uzyuenue n3MEHUYUBOCTH
Yy OpraHu3MOB

§ 28, 3ananue 2

31

OCHOBBI CENEKINU
OpPraHu3MOB

8 29,
MTOATOTOBHUTHCS K
CaMOCTOATEIILHOU
pabote

32

O0o06mienne
cucTeMaTHu3aIus 3HaHUM 110
TeMe «3aKOHOMEPHOCTH
>KU3HU Ha OPraHU3MEHHOM
YPOBHE»

Crp. 128-129

Tema 4. 3aKoHOMEPHOCTH MPONCXOKIEHI

sl 1 pa3sBUTHSA KU3HU Ha 3emue (20

33

I[pencraBienus o
BO3HMKHOBEHUH JKU3HHU Ha
3emiie B ICTOpUHU
€CTECTBO3HAHMS

8 30, coobmeHus

34

CoBpeMeHHbIe
MIPEJICTABJICHUS O
BO3HUKHOBCHUU XN3HU HA
3emiie

8§ 31, 3amanue 3

35

3naueHune poTocuHTE3a U
OMOJIOTHYECKOTO
KpyroBopoTa BEIIECTB B
Pa3BHUTHU KU3HH

8 32, 3amanue 3

36

OrTarbl pa3BUTHS KU3HU Ha
3emite

8 33, Tabimna

37

Uneu pazButus
OpPraHMYECKOTO MUPA B
OHOJIOTHH

8 34, coobiieHue




38

Yapms Jlapsun 00
SBOJIFOIIMHA OPTaHUYECKOTO
MHUpa

§ 35, 3aganue 3

39 CoBpeMeHHBIE § 36, 3ajanue 2
NpeCTaBICHHs 00
IBOJIIOLIUH OPTAaHUYECKOTO
MUpa

40 Bun, ero kpurepuu u 8 37, zamanue 4
CTPYKTypa

41 [Tpoueccsl oOpazoBaHus 8 38, Tabnuna
BUJIOB

42 Maxkpo3BOIOLINS KaK 8 39, zamanue 4
HPOLIECC TOSBICHUS
HA/IBUIOBBIX TPYIIIT
OpraHu3MoB

43 OCHOBHBIC HaIlPaBJICHUS 8§ 40, 3ananue 1
IBOJIIOLIUH

44 [Tpumepsl IBOTIOIIMOHHBIX 8 41, 3amanue 3
MpeoOpa3OBaHMI KUBBIX
OpraHU3MOB

45 OcHoBHBIE JIP Ne 5 [pucnoco0i1eHHOCTD 8 42, opopmMuth
3aKOHOMEPHOCTH OpPTaHU3MOB K cpeJie OOUTaHUS paboty
IBOJIOIMHU

46 YenoBek — MpeICcTaBUTENb 8 43, 3amanue 1-3
YKMBOTHOT'O MHpa

47 DBOJIOLMOHHOE 8§ 44, 3ananue 1
MPOUCXOXKJICHHE YeTIOBeKa

48 PanHue »Tans! 3BOJIFOLIUA 8 45, Tabmuna
YyeJIoBeKa

49 ITo3aHMeE 3TArbl SBOIIOLNA 8 45, 3amanue 5
YeNoBeKa

50 YenoBeuecKue pachl, UX 8 46, 3ananue 3, 4
POJICTBO M IIPOUCXOXKICHUE

51 YeloBeK KaK KUTEIb 8 47, BBINIOJIHUTH
omocdeps! U ero BIMsHAES TECT
Ha npupoay 3eMiu

52 O060011eH e U Crp. 202-203
CHCTEMaTH3aIUs 3HAHUH 10
TeMe «3aKOHOMEPHOCTH
HPOUCXOXKICHUS 1
pa3BUTHUS JKU3HU HA 3eMIiey

Tema 5. 3aKOHOMEPHOCTH B3aMMOOTHOLIICHMIT OPraHU3MOB M cpeabl (16 1)

53 VenoBust ku3HN HA 3emiie 8 48, zaganue 2, 3

54 OO01ie 3aK0HBI JEHCTBUSI 8§ 49, 3ananue 4
(hakTOpOB Ccpebl Ha
OpraHu3Mbl

55 IIpucmoco61eHHOCTh JIP Ne 6 Orenka kavecTBa 8 50, 3amganue 3
OpraHU3MOB K JICHCTBHIO OKpY’KaroIIeH cpeibl
(haxTOpOB CpelIbl

56 buornueckue cBs3u B 8§ 51, BBIyuHnTH
OpUpOJIC OolpeieeH s

57 [Monysiiyu 8 52, 3amanue 2, 4

58 QYHKIIMOHUPOBaHHUE CocTaButh
MOMYJISIIMNA B IPUPO/IC TaOHILY

59 IIpupomHoe coobmecTBo — § 53, 3amanme 3, 4
OHMOTeoneHo3

60 Bbuoreonenossr, § 54, 3ananue 1, 4
9KOCHCTEMBI U Orochepa

61 [MpomexxyTouHast
arrecraiys (TECTHPOBAHHUE)

62 PaszButne u cMena § 55, 3ananue 3




MIPUPOIHBIX COOOIIECTB

63

Mmuoroobpasue
OHOreOLEH030B
(PKOCHCTEM)

§ 56, 3aganue 2, 3

64

OCHOBHEBIE 3aKOHBI
YCTOMYMBOCTH KUBOU
IPUPOLBI

§ 57, 3aganue 3

65

DKOJIOTHYECKHE MMPOOTIEMBI
B Onocgepe. Oxpana
TIPUPOIBI

§ 58, 3ananue 1-3

66

DKCKypCHS B IPUPOIY
«3yueHue u onucaHue
3KOCUCTEMBI CBOEH
MECTHOCTH»

67

O06o001enue u
cucTeMaTH3aIys 3HaHUH 110
TeMe «3aKOHOMEPHOCTHU
B3aMMOOTHOIICHHI
OpPTraHU3MOB H CPEIBD»

68

HTtorosslil ypok




Cnmcok Jureparypsl

Jluteparypa aias vuanmuxcs (0CHOBHAA)

1. Ilonomapesa M.H., Kopaunosa O.A., YUepnoa H.M.buonorus. 9 knacc. YueOHuk s
ydammxcsi oo6meoOpazoBaTenbHbix opranuzanuii / Iloxg pen. W.H. Ilonomapesoii. M.:
[IpocBenienue, 2023.

Jlureparypa niasa yunress (0CHOBHAN)

1. buonorus. 9 kinacc. YueOHUK 151 ydamuxcsi o01eodpasoBarenbHbix opranuzanuit / [log
pen. W.H. Ilonomapesoii. /IlomomapeBa M.H., KopawmmoBa O.A., Uepnoa H.M. M.:
[Ipocsemenne, 2023 r.

2. buomnorus. 9 «knacc. Iloypounsie muianel 10 yueOHuky W.H.IlonHomapeBoi,
O.A .Kopuunosou, H.M.Uepnosoit. aBT.cocT. I .B.Hepennukosa- Bonrorpan: Yuurens, 2011.-
271c.

3. buonorus B cxemax u tabnumax/Monrnesa A.1O., Topramos A.B. - M,: Dkcmo, 2012. -352 c.
4. buonorwus. Bech IIKOJIBHBIN Kypc B Ta0JIMIIaX/COCT. J1.B.Enxuna,-
Munck:Ky3bsma:[Iputoyk,2017.-416¢.

Jlumepamypa, 3a0anus KOmopou peKoMeHOYIOMCs 8 Kauecmae usmepumeiei:

1. O6mast ouonorus. [loypounsie Tectsl u 3aaanus./Jlepuep I'.'U. - M.: AxkBapuym, 1998



