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TlosicHuTEILHAS 3aIIMCKA

buonoruueckoe oOpa3zoBaHue Wrpaer BeAYIIYI0O poJib B TpodecCHOHAIbHOW OpHUEHTAlUU
oOydaromuxcsi, HX IMOATOTOBKE K MpodeccusM  METUIIMHCKOTO, TICHXOJIOTUYECKOTO,
CeJIbCKOXO03SICTBEHHOT0 HarpaBieHusa. He MeHee BakHa OOIIEKYIbTYypHAsl U MUPOBO33pEHUYECKas
GyHKIMS OMOJIOTUYECKOTO 00pa30BaHMs, MO3BOJISIOIIETO OPHEHTHUPOBATHCS B CIOXHOM MHpE
Hay4HbIX TexHojoruid XX| Beka. Ha ypokax Owomormum B 10 - 11 kjacce HemocTtaTo4HOE
KOJIMYECTBO YacOB OTBEJCHO IS TIIATEIHHONW OTPaOOTKU 3HAHWN M YMEHHH 0a30BOTO ypOBHS.
Hecmotpss Ha Hamumume OHOJOTHYECKOro cojepkanuss B DenepalibHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAaHAApPTax oO0IIero oOpa3oBaHUs, 3HAYUTENbHAs 4YacTb JETed HMEIOT
MOTPEOHOCTH B AOMOJIHUTEIILHOM OHOJIOrMYECKOM 00pa30BaHUU.

[Iupokoe pacnpocTpaHeHue ceTd MHTEpHET B CENbCKOH MECTHOCTH IO3BOJISIET OPTaHW30BHIBATH
O6pa3OBaHI/Ie TAKUX HIKOJBbHUKOB B JTUCTAHIIMOHHOM PCKUME.

Hacrosmas mporpamma HarpaplieHa Ha peau3aliio KOMIUIEKCHOTO OMOJIOTHYECKOT0 00pa3oBaHus
B IUCTAaHIITUOHHOM PCIKUMC 06yquH51.

Heas oO0pa3oBaTenbHONM MPOTPaMMbl: KOTHHTUBHOE pa3BHTHE OOYYAIOMIMXCS IOCPEICTBOM
OCBOCHHS COJIepKaHus 00IeOMOIOTMUECKOTO 3HAHUS.

3agavu:

e yIIYOJCHHOE W3YYEHHE MOHATUHHOIO armaparta W KOHIENTYaJIbHOW OCHOBBI COBPEMEHHOMN
OuoJioruu;

e (QopmupoBaHHE MPEIMETHBIX OHOJOTUYCCKMX KOMIIETEHIIUH M0 W3YYCHUIO OHMOJIOTHYSCKHUX
00BEKTOB;

e (dopMHpOBaHHME METANPEAMETHBIX KOMIIETCHIIMM 10 IUIAHUPOBAHUIO  IMO3HABATEIILHOU
JEeSTeNIbHOCTH, paboTe ¢ pa3IMYHbIMU UCTOYHUKAMU 3HAHUS;

e (QopmHupOBaHUE OIBITA PELICHUS UCCIEAOBATEIbCKUX 3a/1a4;

e (QopmHupoBaHUE SMOIMOHATIHLHO-IIEHHOCTHOTO OTHOIIEHUS K KUBBIM OpraHH3MaM.

Beaymue ungen v oTINYHTETbHbIE 0COOEHHOCTH MPOTPAMMBI
Otb6op conmepkaHus TPOrPaMMbI OCHOBBIBACTCS Ha COBPEMEHHBIX TCHICHIHMSAX JIMYHOCTHO-
OPUEHTUPOBAHHOTO OOYUYECHHSI U Ha CIIEAYIONIUX MeJarornuecKuX MpUHIUNIaX:
® CHUCTEMHOCTHU (B3aMMOCBSI3aHHOCTH M B3aUMOOOYCIIOBIEHHOCTH BCEX KOMITIOHEHTOB);
® KOMJIEKCHOCTH (pa3BUTHE peOeHKa — KOMIUIEKCHBIH MpPOIECC, B KOTOPOM pa3BUTHE OJIHOM
MO3HABATEJIbHON (PYHKIIMM ONPEEIISET U JONOJIHAET pa3BUTHE JPYTUX);
MHTETpaIy (COBMEILEHNE B OJTHOM NMporpaMMe pa3iMuHbIX HalpaBiIeHUi);
TyMaHU3aluy (JIMYHOCTHO-OPUEHTHPOBAHHBIN MOAXO0/ B BOCITUTAHUH);
TBOPUYECKOTO MOIX0/a (3HAHUS TPHOOPETAIOTCS BO BPEMs TBOPUYECKOM JIEATEIHHOCTH);
AKTUBHOCTH U UHTEPAKTHUBHOCTH 00Pa30BaTEIHLHOTO MPOIIECcca;
HaTJISTHOCTH;
KOPPEKTUPYEMOCTH U MOOMIBHOCTH (BO3MOKHOCTh BHECEHUSI U3MEHEHUHN C YyUeTOM KOHKPETHBIX
3a/1a4 ¥ COIMAIIBHOTO 3aKa3a O0YJAIOIINXCS U POAUTEINCH).

Peanuzamust mpuHIMIIa aKTUBHOCTH B OOyYeHHMM (JI€ATENBHOCTHBIM XapakTep) 0O0ycrIoBMIa
OonplIod 00BEM CaMOCTOSITENbHON pabOThl, BKJIIOYAIOUIEH MOMCK M aHAIW3 JUTeparyphl, padoTy c
OuojoruueckuMu oObekTaMu, QororpadupoBanue. JuctaHnuonHas ¢opma NPUBOAUT K MOHHUMAHUIO
poJM TIejarora Kak OpraHu3aTropa M MoOJepaTopa CaMOCTOSITEIBHOM I103HABATE€IbHOW aKTUBHOCTH
oOyuatomierocsi. COOTBETCTBEHHO, JUIsl TPYNINbl OOydYalomUXCs MpernojaBaTelb IMPOBOJUT B
JUCTAHIIMOHHOM PEXUME JIEKIIUH, IPAKTUKYMBbI, OPTaHU3YeT CeTEeBOE 00CYKICHNE aKTyaJIbHBIX MPo0IeM
oumomornn B (Qopme BeOuHapa. KoHTpomb caMOCTOSTENHHOW pPabOTHI MPOUCXOIUT B  XOJe
UH/IMBUYaJIbHBIX KOHCYJIbTAllUN M HA BeOMHApe B X0/1€ CEMUHAPOB.



B copepkarenbHOM acriekTe mporpamma OIMUPAeTCsl Ha MPUOPUTET OOIIEONOIOTHICCKAX 3HAHHM,
KOTOpbIE B HAaUOOJIBIICH CTETIEHN aKTUBU3UPYIOT KOTHUTUBHOE Pa3BUTHE JIUYHOCTH, UMEIOT MPOOJIEMHBIH
XapakTep, 3aCTaBISIOT OCBaMBaTh A(PQPEKTUBHBIC NMPUEMBI MMO3HABATEIBHOW JaesTesibHOCTH. OCBOCHHE
YACTHBIX OHOJIOTUYECKUX 3HAHWW JIETKO peanu3yercs Ha 0aze xopomied 0oO0IeOnoIorudecKon
noaroToBku. DaKTONOTMYECKUI MaTepuall B JIaHHOW MPOTrpaMMe HCIIOJB3YETCs, MPEXIE BCEro, s
WLUTIOCTpAIK  00IIEOUOIOTHYECKUX 3aKOHOMEPHOCTEH, COJep)KaHUEe KOTOPBIX CTAHOBUTCS MOHSTHBIM
TOJILKO ITPH 3HAKOMCTBE CO BCEMH MX OIPaHHYCHHUSIMHU.

@®opMbl OPraHu3anuu 00pPa3oBaTeJbHOI0 MpoIecca
JlucTaHIMOHHBIE 3aHATUS B PEKUME BeOMHApA: JIEKIIMH, CEMUHAPDI, IPAKTUYECKHUE 3aHITHS;
WuivBrayabHbIe KOHCYJIBTAIMH MIPETIOIaBaTeNsl B pEXKUME YaT, BUE0YaT Ha 0a3e pecypcos;
CamocrosTenbHas padoTa ¢ 3JIEKTPOHHBIMU PECYpCaMy Ha CalTe AUCTAHIIMOHHOM IIKOJIBI
CamocrosTrenbHas paboTa ¢ MHBIMH HMCTOYHHKAMHM HH(OpMAIuu (KOHTPOJIb CaMOCTOSITEIbHOU
paboThl OCYIIECTBIIECTCS B OHJIAMH PEXUME BO BpEMs AUCTAHIIMOHHBIX 3aHATHI U MPU MEperucKe
110 3JIEKTPOHHOM I1oUTe);

Bospacr obyuarommuxcsi: 10-11 kmacc.

Pexkum o0yuenusi: - 2 yaca JUCTAHIIMOHHBIX 3aHATUH C IMpENojaBaTesieM B HEAENIO. YUeOHBIH rof
JUINTCSL C CEHTA0ps mo Mal, BKiIrodaeT 35 ydeOHbIX Henenb. [IpomoikurenbHOCTh 3aHATUA — 2
aKaJeMHYecKuX uaca. B yka3zaHHBIM 00BbEM 3aHSITUH BXOJUT BpPEMs Ha CAMOCTOSTENIbHYIO pabdoTy,
IpOBEpPKa 3aJJaHUH U MHUBHyaJIbHbIE KOHCYIbTALIUU.

OcHoBHbIE pe3yJIbTAThI 0CBOEHHS POTPAMMBbI

JInyHOCTHBIC
® OTBETCTBEHHOE OTHOIICHHE K MPOOJIEeMe COXpaHEHUS IPUPOIHON Cpebl;
e [OHUMaHHE 3HAYUMOCTH TPYJa B €CTECTBEHHOHAYYHOM MO3HAHUH;
NOHMMAHWE OrPAaHMYEHHOCTH HMIMPUYECKOTO €CTECTBEHHOHAYYHOI'O 3HAHMUS B  KaKIbld
HUCTOPUYECKU MOMEHT.
MeranpeamerHble
e BJIJICHHE HaBbIKaMU MO3HABATEJIbHOM, Y4eOHO-UCCIEeI0BATEIbCKON U POEKTHOM JeATEIbHOCTH,
HaBBIKAMHU pa3pelIeHusi MpobieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY HOUCKY
METOJIOB PpELICHHUs] MPaKTHUYECKUX 3a7ad, MPUMEHEHUIO pa3IMYHbIX METOJIOB MO3HAHUS IS
W3YYEHHUS Pa3IMYHBIX CTOPOH OKPYKAIOIIEH JEHCTBUTEIbHOCTH;
® TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSATENbHOM U OTBETCTBEHHONW MH(POPMALIMOHHOM
JeSITENIbHOCTH, BKJIIOUAs yMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX UH(pOpManmu,
KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYIAEMYIO U3 Pa3INUHbIX
UCTOYHUKOB,;
KyJIbTypa JUCKYCCUH U CETEBOTO B3aMMOAEHCTBUS, YMEHUE MMPOTYKTUBHO 00LIaThCs,;
(dopMHpOBaHHE 3MOIIMOHATIBHO-IIEHHOCTHOTO OTHOILIEHHS K pa3HO0Opa3uIio JKUBOW MPUPOIbI;
(dopmMHpoBaHUE MOTPEOHOCTH MO3HABATH OKPYXKAIOIIYIO CPENY;
CIOCOOHOCTH MCIIOJIb30BaTh MEXKIIPEIMETHBIE CBSA3H JUI PEIICHHS TO3HABATENbHBIX 3314
IIpeameTHbIe
3HaHUA 00 00X OGMOJOTHYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX;
e 3HaHHE OMOJIOTMYECKOTO Pa3HOO0pa3usl , YMEHHE ONPEENSITh U Paclo3HaBaTh (JOHOBBIE U
OXpaHsieMbl€ BUIbl OPTaHU3MOB;
® YMEHWS MCCIIEIOBATh U aHAJTU3UPOBATH OMOJIOTHUECKHE OOBEKTHI M CUCTEMBI, OOBSICHITH
3aKOHOMEPHOCTH OMOJIOTMYECKHX MPOLIECCOB U SIBIICHUH; TPOrHO3UPOBATH MOCIEICTBUS
3HAYUMBIX OMOJIOTMUECKUX HCCIIE0BaHUN;



BJIaJICHHE YMEHUSMH BBIIBUTaTh THIIOTE3bl HA OCHOBE 3HAHUN 00 OCHOBOIOJIAralOIIUX
OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX U 3aKOHAX, IPOBEPSATH BBABUHYTbIE THITOTE3bI
9KCHEPUMEHTAIbHBIMU CPEACTBAMU, POPMYIIUPYS LI€TIb UCCIEIOBAHNUS;
YMEHHUE UCII0JIb30BaTh Pa3InYHbIE CIIOCOOBI 3HAKOBO-CHMBOJIMYECKOTO OTOOpaXeHUs
OMOJIOrN4YECKON PEeaIbHOCTH;
yYMEHHUE MPUMEHATh OMOJIOTHYECKUE 3HAHUS 11 KOHCTPYHPOBAHHUS 3I0POBOH OKPY>KaIOIIEH
cpenpl;
BJIaJICHHE METOAAMHU CAMOCTOSATEIbHOW OCTAHOBKU OMOJIOTMYECKHUX SKCIIEPUMEHTOB, OIMCAHHUS,
aHaJIM3a U OLICHKH JIOCTOBEPHOCTHU MOJyYEHHOI'O pe3yNbTara;

e yOeXIEHHOCTh B HEOOXOAUMOCTH COOIOCHUS AITUYECKUX HOPM U 3KOJIOTUYECKUX TpeOOBaHUN

IIPU IPOBEIEHUH OMOJOIMYECKUX HCCIeI0BaHUN

Cnoco0bl AMATHOCTHKH Pe3yJIbTaTOB 00pa30BaHUs:
aHanmu3 paboThl HA CEMUHApaXx;
aHaJM3 CaMOCTOSTEILHON pabOTHI;
Oecena B pexKUMe 4ar;
HaOJIFOIEHUS
IICUXOJIOTHYECKUE TECThl;aHKETUPOBAHUE;

TpeGoBanus K yPOBHIO OJATOTOBKH y4allMXcsa
B pe3ynomame usyuenusa Kypca yueHux 001xcen

3HATH/IIOHUMAThH

. npu3HaKu 0Ouoa02uYecKUX 00bEeKmog: *VBbIX OPraHU3MOB; I'€HOB M XpOMOCOM; KIJIETOK U
OpPraHU3MOB PAaCTEHUH, )KUBOTHBIX, TPUOOB U OAKTEPHIi; MOMYIALUI; 3KOCUCTEM U arpo3KOCUCTEM;
Ouocdepsl; pacTeHHA, )KUBOTHBIX U TPHOOB CBOETO PETHOHA;

. CYWHOCmb duoN02UUeCKUX npoyeccog. oOMEH BEIIECTB U MPEBPAILIECHUS SHEPrUH, NMUTAHUE,
JbIXaHUE, BbIIEICHHUE, TPAHCIOPT BEIIECTB, POCT, Pa3BUTHE, PA3MHOXEHME, HACIEICTBEHHOCTb U
U3MEHYUBOCTb, PEryJIALUs )KU3HEAESITEIbHOCTH OPraHu3Ma, pa3pakuMOCTb, KPYTOBOPOT BEILECTB U
IIPEBPALEHHS] SHEPTUU B IKOCUCTEMAX;

® 0COOEHHOCIU OpP2AHU3MA YeN06eKa, €r0 CTPOCHMS, XU3HEACITEIbHOCTH, BBICHIEH HEpPBHOU
JeSITEIbHOCTH U MTOBE/ICHNUS;

yMeTh

® 00bACHAMb: POIH ONOIOTUH B (HOPMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOI KapTHHBI MHPA,
B MPAKTUYECKON JEATEIBHOCTH JIIOJEH M caMOro Y4eHUKa; POJCTBO, OOIIHOCTh MPOUCXOXKJIEHHS U
HBOJIIOLIMIO PACTEHUH M JKUBOTHBIX (HAa MPUMEpPE CONOCTABICHUS OTAEIbHBIX TIPYMM); PpPOJb
pa3IMYHBIX OPraHU3MOB B OKM3HM 4YelloOBeKa M COOCTBEHHOW JEATENbHOCTH; B3aUMOCBS3H
OpraHM3MOB U OKpY)KaoIlleld cpelibl; OMOJIOrMYECKOro pa3HooOpa3us B COXpaHEHMU Ouocdepsl;
HEOOXO/MMOCTh  3alUThl OKpY’XKaloIlleld Cpeabl; pOJCTBO 4YelloBeKa C MIIEKONHUTAIOLIMMHU
KUBOTHBIMH, MECTO W POJIb YEJIOBEKAa B MPHUPOJIE; B3aHUMOCBSI3M YEJIOBEKA M OKPYKAIOIMIeH Cpelbl;
3aBHCUMOCTh  COOCTBEHHOTO 37I0POBbSl OT COCTOSIHMSL ~ OKpYXKarollel  cpeabl; IPUYMHBI
HACJICACTBEHHOCTU W HW3MCHYMBOCTH, IMPOABJICHUA HACICACTBCHHBIX 3360J’I€B3HI/II>1, HMMYHUTCTA Yy
4eJI0BEKa; POJIb TOPMOHOB U BUTAMHUHOB B OPTaHU3ME;

® PACNO3HAGAMb U ONUCHIGAMb: HA TAOIINMIIAX OCHOBHBIC YaCTH M OPTraHOWJBI KJIETKH, OpPTaHbl H
CHUCTEMBl OPraHOB YeEJIOBEKa; Ha >KUBBIX OOBEKTaX W TaOJWIaX OpraHbl IIBETKOBOTO PACTEHWSI,
OpraHbl U CUCTEMBI OPTaHOB JKMBOTHBIX, PACTEHUS Pa3HBIX OTIEIJIOB, )KUBOTHBIX OTAEIbHBIX TUIIOB U
KJIACCOB; HamOoJiee pPACIPOCTPAHCHHBIC PACTCHHS W KUBOTHBIX CBOEM MECTHOCTH, KYJIbTYPHBIC
pacTeHus U JOMAITHHUX KUBOTHBIX, CbeJOOHBIEC U SIOBUTHIE TPUOBI, ONTACHBIE JIJIsl YeTOBEKa PACTEHUs
Y )KUBOTHBIE;



® 8blA6/1AiMb N3MCHUYUBOCTH OPraHU3MOB, HpI/ICHOCO6J'I€HI/I5I OpraHu3MoOB K CpEac O6I/ITaHI/I$I, THIIBI
B3aUMOJCHCTBUS Pa3HBIX BUIOB B 3KOCUCTCME;

® cpasHusamsb OMOJIOTUYECKHE OOBEKTHI (KICTKH, TKAHHW, OPTaHbl U CUCTEMBI OPraHOB, OpPTraHU3MBI,
MIPEACTABUTENCH OTJCIBHBIX CHCTEMATHUECKUX TPYIIN) | JIeJaTh BEIBOJIBI HA OCHOBE CPABHCHHS;

e onpedenamsp TPUHAICKHOCTh OHOJIOTMYECKHX OOBEKTOB K ONPENEICHHON CHCTeMaTH4ecKOu
rpymre (knaccuduxanus);

® AHAIU3UPOBAMb U OYeHUBAMb BO3JICiCTBIC (HAKTOPOB OKPYKAIOIIECH cpeibl, (aKTOPOB PHCKa Ha
3JI0POBbE, MOCIIEICTBUI JACATEIBHOCTH YEIOBEKA B IKOCUCTEMAX, BIUSHUE COOCTBEHHBIX MOCTYIKOB
Ha JXUBBIC OPIraHU3MbI U 9KOCUCTCMBbI;

® NPOGOOUND CAMOCHIOAMENbHBII NOUCK OUO0102UYECKO UH@OpMAUuu: HAXOIUTb B TEKCTE
y4eOHHMKA OTJIMYMTENbHbIE IPU3HAKM OCHOBHBIX CHCTEMATHYECKMX TIpYyNI; B OMOJIOTMYECKHX
CIIOBApsAX M CIPABOYHHMKAX 3HAYCHUS OHMOJIOIMYECKHX TEPMHUHOB; B Pa3JIMYHBIX HCTOYHUKAX
HEOOX0AUMYI0 HMHGOpPMALMI0O O IKHMBBIX OpraHu3Max (B TOM 4YHCIE C HCIOJIb30BaHUEM
UH(POPMALIMOHHBIX TEXHOJIOTHHA).

Conep:xkanue Kypca

Pa3znen 1. Buosiornsi — Hayka o :kuBoii npupoae. Meroanl HayuHoro no3Hanus (1 yac)

buonorust kak Hayka, ee JOCTHXKEHMsI, METOJbl NTO3HAHUS KUBOH npupoasl. Ponbs Ouonoruu B
(opMHPOBAHNN COBPEMEHHON €CTECTBEHHOHAYUYHOM KapTHUHBI MUPA

VYpoBHeBasg opranuzauus ¥ 5Bojitolus. OCHOBHBIE YPOBHM OpraHU3AllMM JKUBOM INPUPOIbL:
KJICTOYHBIH, OpPraHW3MEHHbIH, MOMYJIALUOHHO-BUJIOBOM, OHOreoLleHOTHYECKUH, OnochepHbIil.
buonoruueckue cucrembl. OOmMe MNpPU3HAKU OHOJOTMYECKUX CHUCTEM: KIETOUYHOE CTPOEHUE,
0COOEHHOCTH XMMHYECKOI'O COCTaBa, OOMEH BEIECTB U IIPEBpallleHUs] SHEpPruu, IOMeocTas,
Pa3IpaXuMOCTh, IBUXKEHHE, POCT U Pa3BUTHE, BOCIIPOU3BEACHUE, SBOIIOLIHS

Paznen 2. Kiterka kak 0noJiornyeckasi cucrema (5 4acoB)

CoBpemeHHasl KJIETOYHAas Teopus, €€ OCHOBHBbIE IIOJIOKEHUS, pOJb B (HOPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHbl Mupa. PaszButue 3HaHui o kierke. Kiuerounoe
CTPOECHHE OPraHW3MOB — OCHOBA €IMHCTBA OPraHHYECKOr0 MHpA, JOKA3aTEIbCTBO POJACTBA JKUBOU
IIPUPOJIBI

Mmuoroo0pasue kierok. I[IpokapuoTHueckue W >yKapuoTHueckue KieTku. CpaBHUTEIbHAS
XapaKTepUCTHKA KJIETOK PACTEHHMH, )KUBOTHBIX, OaKTepuil, rprOOB.

XUMHYECKUH CcOCTaB KJIETKH. Makpo- U MHMKpPORJIEMEHThL. B3auMOCBsA3b CTpoeHUS U (QYHKIHH
HEOPraHMYECKUX M OpraHMYEeCKHX BellecTB (OelIKOB, HYKJIEMHOBBIX KHUCIOT, YIJI€BOJOB, JIUIHUIOB,
AT®), BXOIAIIUX B COCTAB KJIETKU. POIh XUMHUECKUX BEIIECTB B KJIETKE U OPraHU3MeE YeIOBEKa

Crpoenue kineTku. B3anMocBs3b cTpoeHus U GyHKIUN YacTei 1 OpraHouoB
KJIETKH — OCHOBA €€ IIeJIOCTHOCTH

OOMeH BelecTB M MPEBpAIIEHUs] SHEPTUN — CBOICTBA KHUBBIX OPraHU3MOB. DHEPreTUYECKHH U
IUIACTUYECKUN OOMEH, WX B3auMOCBA3b. CTaguu sHepreTuyeckoro ooMeHa. bposkeHue u JpIxaHue.
doTocuHTE3, €ro 3HayeHue, Kocmuueckass posib. Da3bl (orocuHTe3a. CBETOBbIE M TEMHOBBIE
peakuuu (OTOCUHTE3A, UX B3AUMOCBSA3b. XEMOCHHTE3. POJIb XeMOCUHTE3UPYIOMIUX OaKTEpUil.

I'enetnueckas uHpopmanus B KieTke. ['eHbl, reHeTHYeCKUi KOoJ U ero cBoiicTBa. buocuHTes

0eska U HyKJIEMHOBBIX KHUCJIOT

Knerka — reHernueckas elIMHUIA KUBOTO. XPOMOCOMBI, UX cTpoeHHe (hopMa M pa3Mepsl) H
¢byHkuu. Yucmo XpoMocoM M UX BHJIOBOE MOCTOSHCTBO. CoOMaTH4eCKHMEe U MOJIOBBIE KIIETKH.
JKuzHeHHBIN MK KIETKH: UHTepda3a 1 MUTO3. MUTO3 — JleIeHHe COMaTHYeCKUX KIETOK. Meios.
®da3bl MUTO3a U Mel03a. Pa3BuTHE NOJIOBBIX KJIETOK Y PACTEHUH U )KMBOTHBIX.

Paznen 3. Opranusm kak ouosorudeckasi cucrema (5 yacon)

Pa3nooOpasne OpraHu3MoB: OJHOKJIETOYHBIE M MHOTOKJIETOYHBIE; aBTOTPO(]BI, TeTepoTpOdBHI.
Bupycsl — Heks1eTouHbIe (POPMBI )KU3HU



Bocnpoussenenue opraHu3moB, ero 3HaueHue. CrocoObl pa3MHOMKEHHsI, CXOACTBO U pa3inyuue
MI0JIOBOTO U Oecronoro pasMHokeHus. OIUIOZOTBOPEHHE Y IBETKOBBIX PACTEHUH M MO3BOHOYHBIX
KUBOTHBIX. BHeIIHee 1 BHyTpeHHEee OII0A0TBOPEHHE

OHToreHes M HPUCYIIUE €My 3aKOHOMEPHOCTH. OMOPHOHAJIBHOE M IOCTIMOPHOHAIBHOE
pa3BUTHE OpraHu3MoB. [IpyuunHbBI HapyIIEHUs pa3BUTUS OPTraHU3MOB

I'eneruka, ee 3agaun. HaciencTBeHHOCTh M M3MEHUYMBOCTh — CBOWCTBA OpPraHM3MOB. MeToibl
reHeTukd. OCHOBHBIE T'€HETHYECKHE IOHATHA M  CHMBOJMKA. XPOMOCOMHAas  TEOpHs
HacsieAcTBeHHOCTU. COBpPEMEHHBIE NIPEICTABICHUS O T€HE U TEHOME

3aKOHOMEPHOCTH  HACJIEJICTBEHHOCTH, MX LUTOJIOIMYECKHE OCHOBBL. 3aKOHOMEPHOCTH
HaclieIoBaHus, ycTaHOBJIeHHbIe . MeHeneM, uxX UTOIOTHYECKUE OCHOBBI (MOHO- U AUTHOPHIHOE
cKpeluBaHue). 3akoHbl 1. MopraHa: CcLEIUIEHHOE Haclle[JoBaHUE IPU3HAKOB, HapylICHHE
cuemneHus reHoB. ['eHetnka mnosa. HaciegoBaHue INPU3HAKOB, CLEIJICHHBIX C  MOJIOM.
B3anmoneiictBue reHoB. ['eHOTHI Kak LIeJIOCTHAsA cucTeMa. ['eHeTnka yenoBeka. MeToibl H3y4eHus
TeHETUKN YeJIOBEKAa. 3aKOHOMEPHOCTH HM3MEHYHMBOCTH. HeHacnmeacTBeHHast (MOIu(pUKAIIMOHHAS)
n3MeHunBocTh. Hopma peaknuu. HacnencrBeHHass U3MEHYMBOCTh: MyTallMOHHAs,, KOMOMHATHBHAS.
Bunbl myTanuii 1 ux npuuruHbl. 3Ha4€HUE U3MEHYMBOCTHU B )KM3HU OPTaHU3MOB U B HBOJIIOLIMU

3HayeHWe TEeHeTHKU I MenuuuHbl. HacnencrBeHHble OOJE3HM YENOBEKa, MX IMPUYUHBI,
npodunaktuka. BpeaHoe BausiHue MyTareHOB, aaKOT0JIsl, HAPKOTUKOB, HUKOTMHA Ha T€HETUUECKUN
annapar KJIETKH. 3alluTa Cpelibl OT 3arps3HEHMs MyTarcHaMU. BhIsBIIEHNE HCTOUHUKOB MyTarcHOB
B OKpyXaromel cpelre (KOCBEHHO)M OLEHKAa BO3MOXKHBIX IIOCIEJACTBUI HX BIMSHMUS Ha
COOCTBEHHBIN OpraHu3M

Cenexuus, ee 3a1a4u U npakTuueckoe 3HaueHue. Bxiiag H.W. BaBunoBa B pa3BUTHE CENEKINU:
yyeHHe O LEHTpaX MHOrooOpasuss M HPOMCXOXKAEHUS KYyIbTYPHBIX pAacTeHHUH; 3aKOH
TOMOJIOTMUECKUX PSAJO0B B HACJIEICTBEHHON M3MEHYMBOCTU. METO/bI CENEKINN U UX T€HETHYECKHE
OCHOBBI. MeTo/lbl BBIBEJCHUS HOBBIX COPTOB PpAacTeHHUH, IIOPOJ JKUBOTHBIX, IITAMMOB
MUKpPOOPTraHW3MOB. 3HA4€HHME T'€HETUKH Ul celeKUuU. buojormueckue OCHOBBI BbIpAlLlMBaHUS
KYJBTYPHBIX PACTEHUH U TOMALITHUX >KUBOTHBIX

buorexHnonorus, ee HamnpasiaeHus. KiierouHas u reHHas MH)KEHEpHs, KiIoHUpoBaHue. Poib
KJICTOYHOM TEOpUM B CTAHOBJIEHUU M Pa3BUTHM OMOTEXHOJOIMM. 3HAUeHUE OMOTEXHOJOTMH IS
Pa3BUTHUSL CEJIEKIIMH, CEILCKOTO X035AHCTBA, MUKPOOHOIOIMUECKON MPOMBIIIJIEHHOCTH, COXPaHEHUSI
reHooHJa TUIAHEThl. OTHYECKHE AaCHeKThl HEKOTOPbIX HCCIIEOBAaHUM B OMOTEXHOJIOIMU
(KJIIOHMpPOBaHUE YETI0BEKA, HAIIPaBJICHHbIE U3MEHEHHSI TEHOMA)

Pa3nen 4. Cucrema u MHOroo6pasue oprannveckoro mupa (10 yacon)

Mmuoroo6pa3ue opranuzmoB. 3Hauenue pabor K. Jlunnes u K.-b. Jlamapka. OcHoBHBIE
cucTeMaTHyeckue (TaKCOHOMMUYECKHE) KaTeropuu: BUJ, PO, CEMEUCTBO, OTpsa (MOPSAA0K), Kilacc,
TUI (OTAEN), HaPCTBO; UX CONOTYMHEHHOCTh

[apcTBO GakTepHii, CTpoeHue, KUZHEASATETLHOCTb, PA3MHOXKEHUE, POJb B Ipuposae. bakrepun
— B030yauTenu 3a0oNeBaHMM pacTeHW, >KMBOTHBIX, uesnoBeka. [IpodunakTthka 3aboseBaHuUM,
BBI3BIBAEMBIX OaKTEpUSMU

[HapcTtBO rpubOB, CTpOCHUE, KU3HENEATENBHOCTh, pa3MHOXKeHUe. Mcrnonb3oBanue rpuloB Jist
NOJy4YEeHUsl MPOIYKTOB NMUTaHHUS M JekapcTB. Pacmo3HaBaHue CheJOOHBIX U SIOBUTHIX T'PHUOOB.
JInmaiiHuky, UX pazHooOpas3ue, 0OCOOCHHOCTH CTPOEHUS U >KU3HeneareiabHocTu. Ponb B mpupoze
IpuOOB U TUIIAHHUKOB

[{apctBO pacrenuii. CtpoeHue (TKaHU, KJIETKH, OPTraHbl), )KU3HEAEATEILHOCTh U Pa3MHOKEHUE
pacTUTENFHOIO OpraHu3Ma (Ha NpuUMepe IMOKPBITOCEMEHHBIX pacTeHuid). Pacmo3naBanue (Ha
PUCYHKaX) OPTaHOB PacTEHUM

Muoroo0pasue pacteHuif. OCHOBHBIE OTAebl pacTeHuil. Kiacchl MOKpPBITOCEMEHHBIX, POJIb
pacTeHuil B IPUPO/IE U )KU3HU UeIOBEKa



HapctBo kuBOTHBIX. OIHOKIETOYHBIE M MHOTOKJIETOYHBIE JKMBOTHBIC. XapaKTEPHUCTUKA
OCHOBHBIX THUIOB OECIIO3BOHOYHBIX, KJIACCOB UJICHUCTOHOTMX. (OCOOEHHOCTH CTPOCHHMA,
KU3HEJCATECIIBHOCTH, PA3MHOKEHUS, POJIb B IIPUPOJIE U )KU3HHU YEIOBEKa

XOpaoBble KMBOTHBIE. XapaKTEPUCTHKAa OCHOBHBIX KiaccoB. Ponb B mpupone U KU3HU
yesoBeka. Pacno3HaBaHue (Ha pUCYHKaX) OPraHOB ¥ CUCTEM OPIaHOB Y )KMBOTHBIX

Paznen 5. Opranusm 4ejioBeka u ero 310poBbe (6 yacoB)

Tkanu. CTpoeHME U )KU3HEIEATEIBHOCTh OPTaHOB U CUCTEM OpPraHOB: NUIICBAPEHUS, AbIXAHHU,
BbleneHMs. Pacrio3HaBaHue (Ha pUCYHKax) TKaHeH, OpraHoB, CUCTEM OpPraHOB

CrpoeHne U JKHM3HEIEATENBHOCTh OPraHOB M CHCTEM OpraHOB: OIOPHO-IBUTAaTEIbHOM,
MOKPOBHOHM, KpoBooOpamieHus, numdooOpamenns. Pa3MHOXXEeHHE | pa3BUTHE YEJOBEKA.
Pacrnio3HaBaHue (Ha pUCyHKaX) OPraHOB U CUCTEM OpraHOB

Bnytpennsas cpena opranusma 4denoBeka. I'pynmnsl kposu. IlepenuBanue xpoBu. MIMMyHUTET.
OOMeH BelecTB U IPEBpalleHHe YHEPTUU B OpraHu3Me 4ejaoBeka. Butamunbl

HepBHas u  »HOOKpuHHAs  cucCTeMbl.  HeliporymopaiibHass  peryisiuds  IPOLIECCOB
KU3HEJCATECIIBHOCTH OpraHu3Ma KaK OCHOBA €ro LEIOCTHOCTH, CBSI3H CO CPENon

Amnanuzaropsl. Opransl 4yBCTB, UX poiib B opranusme. CtpoeHne u GyHkuuu. Briciias HepBHAs
nesrenbHOCTb. CoH, ero 3HaueHue. Co3HaHUE, MaMATh, SMOLMH, peub, MbllIeHHE. OCOOEHHOCTH
IICUXUKH YEJIOBEKa

JIuyHast u oOulecTBEHHAasl TUTHMEHa, 310pOoBbIi 00pa3 xu3HU. [IpodmiakTuka MH(MEKINOHHBIX
3a0oneBaHnii  (BHPYCHBIX,  OaKTepHANbHBIX, T'PHOKOBBIX,  BBI3BIBAEMBIX  YKUBOTHBIMH).
[Tpenynpexaenue TpaBMaTH3Ma, IPHEMbl OKa3aHUs nepBoi nomouu. [lcuxuyeckoe u uznyeckoe
3710poBbE denoBeka. MaKkTophl 3I0pOBbs (AyTOTPEHUHT, 3aKaJIUBAaHUE, IBUTATEIbHAs aKTUBHOCTH).
dakTopbl pHCKa (CTpecchl, TUIOJMHAMMA, I[EpeyTOMIIEHHE, NepeoxiaxaeHue). Bpeansie u
MIOJIE3HbIE TPUBBIYKU. 3aBUCUMOCTb 3/I0POBbsSl YEJIOBEKA OT COCTOSIHMSI OKPYXKAIOLIEH Cpenbl.
CoOntofeHne  CaHUTAPHO-TUTMEHWYECKUX HOPM U TpaBWJl  370pOBOro o0pasza  KHU3HH.
PenponyktuBHOE 310pOBbe yenoBeka. IlociencTsys BIMAHUSA aaKorois, HHKOTUHA, HAPKOTUYECKUX
BELIECTB HA Pa3BUTHUE 3apOJbllla YeIOBEKa

Pa3znen 6. DBoJionusi skuBoii NpupoabI (3 yacos)

Bun, ero kputepuu. [lonmynsuuss — CTpyKTypHas €AMHMLA BHUJA W AJIEMEHTapHas €AuHULIA
sBosrOIMK. MukpoaBomorus. O6pa3oBanue HOBBIX BUJI0B. CriocoObl BH1000pa30BaHUS

Pa3BuTre 3BONIOLNMOHHBIX UAEH. 3HaueHue HBOMIOIMOHHON Teopun Y. JlapBuna. B3anmocBs3b
JIBIDKYIIMX CHJI 9BOJOIMH. POpMBI €CTECTBEHHOTO OTOOpa, BHABI OOPHOBI 3a CYIIECTBOBAHHE.
CuHreTndeckas Teopus HBOIIOLUU. DineMeHTapHble QakTopbl sBomonmu. MccnemoBanus C.C.
YerBepukosa. Posib 3BONIOIIMOHHON Teopuu B (HOPMHPOBAHUHM COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTUHBI MUpa

JlokazatenbCcTBa SBOJIONMHM KUBOW TMPUPOJBI. Pe3ynbTaThl 3BOJIOIUU: MPUCTOCOOIECHHOCTD
OpPTaHU3MOB K Cpejie 0OMTaHUsI, MHOTOOOpa3He BHIIOB.

MakposBomtonus. Hanpasnenus u nmytu sBomoonuu (A.H. CeseprioB, U.U. IlImanberaysen).
buonornueckuii mporpecc u perpecc, apomopdos, uAMOamanTanusg, AereHepanus. [IpuanHbI
Ouoyoruueckoro mporpecca u perpecca. ['mnore3sl BOSHUKHOBEHMsI kM3HU Ha 3emiie. OCHOBHbBIE
apoMop(}03bl B IBOJIIOIHMH PACTEHUI M )KMBOTHBIX. Y CIOXKHEHHE YKUBBIX OPTaHU3MOB B IpoIiecce
HBOJTIOIUH.

[Ipoucxoxaenue yenoBeka. YenoBeK Kak BUJ, €r0 MECTO B CHUCTEME OPraHUYECKOro MHpa.
['unoTe3sl MPOMCXOXKIEHUS dYeJIoBeKa. J[BIWKymiwe CHIBI M JTambl DSBOJIONHMHM  YEJIOBEKa.
YenoBeueckne pachl, UX T€HETUYECKOE POJACTBO. buocounanbHas npupoja yenoseka. CoruanbHas
Y TIPUPOJIHAS Cpela, aJanTallii K Hel YeloBeKa

Pa3znen 7. DxocucTeMbl M IPUCYLIHE UM 3aKOHOMepPHOCTH (2 yaca)

Cpenbl oOuTaHHUsl OpPraHU3MOB. OJKoJOruueckue (hakTopbl: abHOTHYECKHE, OMOTHYECKHE, WX
3HaYeHHe. AHTPONOTeHHBIN (haKTOp



OkocucreMa (0MOreoreHo03), €6 KOMIIOHEHThI: IPOAYLIEHThI, KOHCYMEHTBI, PEYyLIEHTbI, UX POJIb.
BunoBas u mpocTpaHCTBEHHast CTPYKTypa SKocucTteMbl. Tpoduyeckue ypoBHu. llemu u cern
NUTaHUsA, UX 3BeHbs. [IpaBuia sxonorndeckoil nupamusl. CocTaBeHUE CXEM MEpeauy BEIECTB U
sHepruu (Lernen u ceTel MUTaHus)

PaznooOpasue skocucreM  (O6uoreoueHo3oB). Camopa3BUTHE U CMEHA  SKOCHCTEM.
YCTOHYMBOCTh W JMHAMHKA OJKOCHUCTEM. buosjormueckoe pasHooOpaswe, caMOperyisius Hu
KPYrOBOPOT BEIIECTB — OCHOBA YCTOMYMBOI'O Pa3BUTHsI 3KOcUCTEeM. [IpuumHBI ycTOHuUMBOCTU U
CMEHBl JKOCHCTeM. VI3MeHeHHs B JKOCHCTEMax IOJ BIMSHHUEM JESITEIHHOCTH YeJOBEKa.
ATrpo3KOCHCTEMBI, OCHOBHBIE OTJIMYUS OT IPUPOAHBIX SKOCUCTEM

buocthepa — rmobanbHas skocucrema. Yuenue B.M. Bepnaackoro o oOwmocdepe. XKuboe
BeIIecTBO, ero (ynkuuu. OcoGeHHOCTH pacipeneneHus Ouomaccsl Ha 3emiie. buosormueckuit
KPYrOBOPOT BEIECTB U MPEBpAILCHHE SHEPruu B Ouocdepe, poib B HEM OPraHM3MOB Pa3HBIX
apCcTB. DBOIONHS Onocheps

['moGanpHble M3MEHEHUsT B OuWocdepe, BBHI3BAHHBIC ACATEIBHOCTBIO YelloBeKa (HapyIIeHUe
030HOBOI'O 3KpaHa, KHUCIOTHbIE NOXKAM, MapHUKOBBIM 3¢¢ext u ap.). [Ipobiemsl ycToH4YMBOro
pasButus Ouocepsl. CoxpaHeHHe MHOTroOOpa3usi BUIOB KaK OCHOBAa YCTOHYMBOCTH OHOC(EpBHI.
[TpaBuia noBeaeHUs B IPUPOIHOH cperie

Pa3nen 8. Pemenune nemoncrpannoHubix BapuantoB EI'D ( 8 yacos)



KasiennapHo-TeMaTnyeckoe NJIaHUPOBaHHE

Nezanstus

Tema paznena u 3aHATHS

KoanuectBo
4acoB

Jara

IMPpOBCACHUSA

Pasnen 1. Buosorus — Hayka o KHBOIl mnpupoae
(4,54ac)

1.1.buonorust kKak Hayka, €€ JIOCTHXKEHHS, METOJbI
IIO3HAHMS JKUBOW IIPUPOABL. YPOBHEBAas OpraHU3aLUs
)KU3HHA. MeToabI OMOIOTHH.

Paznen 2. Kuerka kak Oumosiormueckass cucrema (
4acoB)

2.1 XUMUYECKHUH COCTaB KIIETKH
Heopranuueckue BemecTBa KJICTKH.
VrineBoanl U TUINAILL.

benku: crpoenue u GyHKIUU.
Hyxnennosbie kucnotsl. AT® u ap.

2.2 CoBpemeHHasl KJIeTO4Has Teopus. MHorooOpasue
kieTok. [IpokaproTHieckue u 3yKapuoTUYECKUE KICTKU

2.3. OOMeH BelecTB U MPEBPALEHUS YHEPTHUH — CBOWCTBA KUBBIX
OpraHU3MOB. ODHEPreTUYECKUM U IJIACTUYECKUNA OOMEH, HX
B3anMOCBs3b. CTaauu »HepreTuyeckoro obmeHa. bposkenue u
JIbIXaHUE.

2.4. ®oTocuHTE3, €ro 3HAYCHHE, KOCMHYECKas pojb. Da3bl
¢dotocunTe3a. CBETOBBIC M TEMHOBBIE PEAKIUU (OTOCUHTE3a, UX
B3aMMOCBsI3b. XeMOCHHTE3. POJIb XEMOCHHTE3UPYIOIINX OaKTEPHid
Ha 3emie

2.5. I'enernueckast uHGOpMaLus B KiIeTKe. ['€Hbl, TeHeTUUECKHit
KOJI ¥ ero cBoiicTBa. MaTpuyHbIi XapakTep peakiuuil OMOCHHTE3A.
buocunTe3 6e1Ka M HyKJIEMHOBBIX KUCIIOT

2.6. Knetka — reneTnueckas €IMHHUIIA )KUBOTO.
XpoMOCOMBI, UX cTpoeHue (hopMa U pa3Mepsl) U
¢byHkuu. Yrcno XpoMocoM U X BUI0BOE TOCTOSTHCTBO.
CoMaTH4YeCcKHE U MOIOBbIE KIIETKH

2.7 )KusHeHHBIH MUK KIETKH. MHUTO3 — AeJIEHUE COMaTHYECKUX
KIIeTOK. Meiio3. @a3pl MUTO3a U Melio3a. Pa3BuTHe MOJIOBBIX
KJIETOK Y PACTE€HUN U JKUBOTHBIX

Pa3nen 3. Opranusm kak duosornveckasi cucrema ()

3.1. Pa3zHOOOpa3ue opraHu3MOB: OJTHOKJIETOUHBIE 1
MHOTOKJIETOYHBIE; aBTOTPOPBI, TeTepoTpodbl. Bupycsl —
HEKJIETOYHbIE (DOPMBI JKU3HH

3.2. BocipousBeneHne opraHu3MoB, ero 3HadeHue. CrocoObl
Pa3sMHOXKEHHUs, CXOJICTBO M pa3IMyKe MOJIOBOTO U OECIOIOro
pa3MHO)keHHs. OIUTOA0TBOPEHHUE Y IBETKOBBIX PACTEHUM.
BHelHee ¥ BHYTpEHHEE OILIOI0TBOPEHHUE Y )KUBOTHBIX




3.3. OHTOr€eHe3 U NPUCYIIHNE EMY 3aKOHOMEPHOCTH.
OMOpHOHAIBHOE U TTOCTIMOPHOHATBHOE PA3BUTHE OPTAaHU3MOB.
[IpyuynHBl HApYIIEHUSI Pa3BUTUSL OPTaHU3MOB

3.4. I'enetnka, ee 3amaun. HacneacTBeHHOCTh 1 H3MEHUMBOCTD —
CBOMCTBa Opranu3mMoB. Meto bl reHeTuku. OCHOBHbBIE
TEHETUYECKHE TTOHATHUS U CUMBOJIMKA. XPOMOCOMHAs TEOPHS
HacneAcTBeHHOCTH. COBpeMEHHBIE MPECTaBICHUS O TeHE U
reHOME

3.5. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH, UX
LUTOJIOTHYECKHE OCHOBBI. 3aKOHOMEPHOCTHU
HacJIeJIOBaHUs, yCTaHOBJICHHBIC ['. MeHaeneMm. 3aKoHbI
T. Moprana: cuerieHHOe HaclleI0BaHUE IIPU3HAKOB,
HapylIeHUE CICTIJICHUs TeHOB. [ eHeTrka mnoJa.
HacnegoBanue npu3HakoB, CHEIJICHHBIX C MTOJIOM.
BsauMmogelicTBue reHoB. I eHOTHI KaK IeJI0CTHAS
cHucTeMa

10

3.6. 3akoHOMEpHOCTH U3MeHYnBOCTH. Henacnencreennas
(MonudukanroHHas) 3MeHYUBOCTh. Hopma peakiumu.
HacnencrenHass ”3AMEHYMBOCTh: MyTallHOHHAS, KOMOMHATHBHASI.
Buner myTanuii u ux npuurHbl. 3HaU€HHUE U3MEHYMBOCTHU B )KU3HU
OpPTraHHU3MOB H B IBOJIIOIHH

3.7. HacnencrBeHHbIC 0OJIC3HM YEIIOBEKA, MX TPHYUHBI,
npodunaktuka. BpenHoe BiusHue MyTareHOB, alKOTOJIA,
HAapKOTUKOB, HUKOTHWHA Ha T€HETUYECKUI arrmapar
KJICTKH

11

3.8. Ceneknus, ee 3aa41 U MPAKTUYECKOE 3HAYCHHE. MeToabl
CEJIEKIINHU

3.9. BI/IOTCXHOJ'IOFI/IH, €C HalIpaBJICHH. Kierounas u renHas
HMHXXCHCPUS, KIOHUPOBAHHUC.

Pa3znen 4. Cucrema u MHOroo0pa3ue opranu3mos ()

12

4.1.Cucremaruka. [lapctBo baktepun

4.2 11apctBo 'pu6sl. JInmainuku

13

4.3.11lapctBo Pactenus. BereratuBHble opranbl

4.4 IlapctBo Pactenus. PenpogykTHBHBIE OpraHbl

14

4.5.Bonopocnu. Mxu. [lanoporHukoodpa3Hbie

4.6. 'onocemennsle. [lokppITOCEMEHHBIE

15

4.7. apcto XKusotHsle. [lonuapcrso Ilpocteiimne

4.8. Tun KuireuHoIrogoCcTHERIE.

16

4.9. Tun Ilnockue yepsu. Tun Kpyrasie yepsu

Tun Konpuateie yepBu

17

4.10. Tun Momtrocku

10




4.11. Tunn YUnenucroHorue

18 4.12. Tun Xopnossie. Knace Jlannernuku. Hankiace
Pr16BI

19 4.13. Knacc 3eMHOBOTHBIC

20 4.14. Knacc IIpecmbikaronuecs

21 4.15. Knacc Itunsr
4.16. Knacc Muekomnuraroiue
Pasznes 5. Opranusm 4ejioBeKka u ero 310poBbe (1)

22 5.1.Txkanu. OnopHo-aBUTATENIbHAS CUCTEMA
5.2. BuyTpenHnss cpena opranusma. Kposs. UMMyHuUTET
5.3.KpoBooOpamienue. [laBnenue kposu. [Tynnc

23 5.4.Jlpixanue. 'a3000MeH B JIETKMX M TKAHSX.
5.5. IluTanue u nunieBapeHue

24 5.6. OOMeH BemiecTB. 3HAYCHUE BUTAMUHOB B OOMEHE
BEILICCTB
5.7. Beinenenue. MoueBslienuTenbHas cucreMa. Koxa.
TepMmoperysius opranuzma

25 5.8. Perymsnust pyHKIuMi B opranu3Me. DHIOKPHUHHAS
cuctemMa. ' opMOHBL.

26 5.9.HepBHas cucrema 1 ee QyHKIUH.
5.10. Ananu3aTopsl.

27 5.11. BH: OcobenHocTr ncuxuku dyeaoBeka. Co3HaHUE.

ITamsare. Omormu. Peus. Meimuieane. CoH.

5. 12.3nopoBslii 006pa3 xu3Hu. JInyHas u oO1ecTBEHHAS
rurveHa. [IpopunakTika MHPEKIMOHHBIX 3a00JI€BaHUH.
Oxa3zanue nepBoit momouu. Ilcuxudeckoe u pusndeckoe
3/10pOBbE YeI0BeKa. BpeHbie 1 NoJie3HbIe PUBBIUKH.

Pazjen 6. IBosouus xKuBoil NpupoabI ( )

6.1.Bun, ero xpurepun. [lonymsinus — cTpyKTypHast €AMHALA
BHJIA U DJIEMEHTApHAsl €IMHUIIA DBOIOLMHY. MUKPOIBOIIOLUS

6.2.Pa3BuTHe 3BONIONMOHHBIX UIeH. Pob SBOMIOIIMOHHON TeOpHUn
B ()OPMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOI KapTHHbI
MHpa

6.3.JlokazarenbCcTBa SBOIOIMN YKUBOH MTPHPO/IBL.
Pe3ynbraTh 9BOMIOIIMN

6.4.MakpodBOIOLIHS




30

6.5.I1poucxoxeHne yenoBeka

Pa3nes 7. Jxocucrembl 1 Ipucymye uM
3aKOHOMEPHOCTH ( )

31

7.1. Cpenpl 0OMTaHHUS OPraHU3MOB. DKOJOTHYECKUE (PAKTOPHI

7.2. DxocucreMa (OMOTEOIeHO3), €€ KOMITOHEHTBI

32

7.3. Pa3zHoOOpa3ue 3KocucTeM (OMOTreo1eHO30B).
ATpPOIKOCUCTEMBI, OCHOBHBIC OTIUYHS OT MPUPOTHBIX
IKOCHUCTEM

7.4. buocdepa — riodanpHast SKOCHCTEMA

Pa3nen 8. Pelmienue 1eMOHCTPAUMOHHBIX BAPUAHTOB
EID

33

8.1. «PereHne 1eMOHCTPAIIMOHHBIX BapuaHToB EI'D
2019»

34

8.2. «PelieHne 1eMOHCTPAIIMOHHBIX BapuaHToB EI'D
2019»

35

8.3. Pemenue n1eMoHCTpalimOHHBIX BapuaHToB EI'D
2019»

12
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