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TlosicHuTEILHASA 3aNIHCKA

Pabouas mnporpamma cocTtaBieHa Ha OcHOBe @DenepanbHOr0 TroCyJapCTBEHHOTO
00pa30BaTEeNbHOTO CTaHJapTa OCHOBHOTO oOOIIero o00pa3oBaHUs, MPUMEPHON MPOTpPaMMBbI
OCHOBHOTO 00IIero o0pa3oBaHus MO OWOJIOTUH, MPOTPaMMbI aBTOPCKOTO KOJUICKTHBA TIOJ
pykoBojsictBoMm B.B.Ilaceunuka.

O01mme neu npenogaBaHusi 0MOJIOrMU HA YPOBHE OCHOBHOI'0 0011ero o0pa3oBaHusi

Henn Ouonoruueckoro o60pa3oBaHUs B OCHOBHOM mIKoJe (QOPMYITUPYIOTCS Ha
HECKOJIbKUX YPOBHSIX: IJ1I00aJIbHOM, METalpeIMETHOM, JUYHOCTHOM U MPEAMETHOM, Ha YPOBHE
TpeOOBaHUI K pe3ybTaTaM OCBOCHUS COJIEPKaHUs MPEIMETHBIX mporpamm. ['mobanpHbIe TIen
OMOJOTUYECKOT0 00pa3oBaHUsSl SBJISIOTCS OOMIMMH IS OCHOBHOW W CTapUIed IIKOIBI U
OTIPEICIISIOTCS COLMATBHBIMU TPEOOBAHUSAMH, B TOM YHCJIC U3MEHEHUEM COIMAILHON CUTYaIluu
pasBUTHS — pPOCTOM HWH(MOPMAIMOHHBIX TIEPErpy30K, MEPEeMEHOH Xapakrepa M CIOCO00B
OOLIEHUSI M COLMANbHBIX B3aUMOJICHCTBUN (00BbEMBI M CHOCOOBI TOMY4YeHHs HH(POpMAIUU
MOPOXKIAIOT Pl OCOOEHHOCTEH  pa3BUTHUA  COBPEMEHHBIX  MoApocTkoB). HawmbGomnee
OPOAYKTUBHBIMU C TOYKM 3pPEHHsS] pEIIeHUS 3aJad pa3BUTHUS MOJAPOCTKA  SBISIOTCS
COLIMOMOpANIbHAsI U UHTEIJICKTyalbHasl B3POCIOCTbD.

[Tomumo 3TOrO, THOOANBHBIE TEMW (OPMYIUPYIOTCI C YYETOM PACCMOTPEHUS
OMOJIOTUYEeCKOro 00pa30BaHUsI Kak KOMIIOHEHTAa CUCTEMBI 00pa30BaHUS B IIEJIOM, IIOATOMY OHU
SIBIITFOTCS. HanOoJiee OOIKUMHU U COLMAThHO 3HAYUMBIMHU.

C y4eroM BBIIICHA3BAHHBIX TIOJIXOJOB TIOOATBHBIMH IEISIMH OHOJIOTHYECKOTO
00pa3oBaHUs SBISIOTCS:

e comuanu3anus o0y4aeMmblX KaK BXOXKIEHHE B MHP KYJIbTYPhl U COIHAIbHBIX
OTHONICHMH, OOecCreunBarollee BKIIOUECHUE OOYYaroMMXCSd B Ty WIM HHYIO TPYIIY WIU
OOITHOCTH — HOCUTEIIS €€ HOPM, IICHHOCTEH, OpUEeHTaIi, 0OCBaBaEeMBbIX B MPOIIeCcCe 3HAKOMCTBA
C MHPOM KUBOW TIPUPO/IBI;

* IPHOOIICHNE K TIO3HABATEIHLHOW KYJIBTYpe KaK CHCTEME IMO3HABATEIhHBIX (HAYYHBIX)
LIEHHOCTEHN, HAKOTIJIEHHBIX O0IIECTBOM B chepe OMOIOrH4eCKON HAyKH.

[Tomumo 3TOTO, OMONTOTHYECKOE 0Opa30BaHKE MTPU3BAHO OOECIICUHUTh:

* OPHCHTAllMI0O B CHCTEME MOPAITBHBIX HOPM H IIEHHOCTCH: NPU3HAHUE BBICOKOH
[IEHHOCTH >KM3HHU BO BCEX €€ MPOSBICHUAX, 3JOPOBBSI CBOETO U JPYTUX TIOJEH; SKOIOTHYECKOE
CO3HaHHE; BOCIIUTAHUE JTIOOBU K IPUPOJIE;

* pa3BUTHE MO3HABATEIHHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJTYYCHHE HOBOTO 3HAHUS O
JKUBOU TPUPO/IE; MO3HABATEIBHBIX KAYeCTB IMYHOCTH, CBA3aHHBIX C YCBOCHHEM OCHOB HAyYHBIX
3HAHWU, OBJIQJICHHEM METOJIaMHU HCCIICOBAHUS TIPUPOJIBI, (HOPMHUPOBAHUEM HWHTEILICKTYATbHBIX
YMEHUH;

*  OBIQJCHWE  KJIIOYECBBIMH  KOMIIETEHTHOCTSMH:  Y4eOHO-ITO3HABATEIHLHBIMH,
WH(OPMAITMOHHBIMH, IICHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATHBHBIMU;

* popMupoBaHUE y 00yUaIONUXCS TTO3HABATEILHON KYJIbTYPhI, OCBAaMBAaEMOI B IIpoliecce
MO3HABATEIBHON JESATENbHOCTH, U 3CTETUYECKON KYIbTYPhl KaK CIIOCOOHOCTH K DMOIMOHAIBLHO-
[IEHHOCTHOMY OTHOIICHUIO K 00BEKTaM >KUBOH MPUPOJIBL.

OO0mas xapakrepucTuka y4e0HOro npeamera

Kypc Owomormm Ha ypoBHE OCHOBHOTO o0OIIEro oOpa3oBaHUs HalpaBieH Ha
dbopMHUpOBaHKE y OOYYAIOIIMXCS TPEACTABICHHH 00 OTIUYUTEIBHBIX OCOOCHHOCTSX IKUBOU
MPUPOJIBI, €€ MHOT000pa3Wy M SBOJIONNU, YEJOBEKE KaK OuocomualibHOM cymiectBe. OTOop
COJIep’KaHus MPOBENIEH C YUYETOM KYJIbTYpOCOOOpPA3HOro IMOAX0/1a, B COOTBETCTBUU C KOTOPHIM



oOyuaromuecs: 10JKHbI OCBOUTh COZAEp)KaHUE, 3HAUUMOe i (POPMHUPOBAHUS TIO3HABATEIIBHOM,
HPaBCTBEHHON M 3CTETHYECKOW KYJIBTYpPBI, COXpPAaHEHHS OKpYXKalOIIeH cpeibl U COOCTBEHHOTO
3JI0pOBbsI, 115l TOBCEAHEBHOM JKM3HU U MPAKTHUYECKOU JesiTenbHOCTH. [Iporpamma no Guosioruu
CTPOUTCS C YUETOM CIIEAYIOLIUX COAEPKATEIbHBIX JINHUM:

* MHOT000pa3ue U HBOJIOLHS OPraHUYECKOT0 MHPAa;

* OMosoruyeckas Npupojia U ColManbHas CyIIHOCTh YEJIOBEKa;

* YPOBHEBAsl OpraHU3alUs )KUBOM IPUPOIBL.

ConeprxaHue CTpyKTYpHUpPOBAaHO B BUJE TpeX pa3nenoB: «KuBble opraHu3mbl», «denoBek
U €ro 3710poBbe», «O01mue OnoJ0rnyecKrue 3aKOHOMEPHOCTH.

Paznen «KuBble OpraHm3Mbl» BKIIOYAeT CBENEHHUS 00 OTJIMYUTENBHBIX IPHU3HAKAX
KHUBBIX OPraHU3MOB, UX MHOTOOOpAa3uH, CUCTEME OPTaHMYECKOTO MHpPA, PACTCHUSAX, KHUBOTHBIX,
rpubax, OakTepusx W JumiaitHukax. ColepikaHue pasfena NPeCTaBICHO Ha OCHOBE JKOJIOIO-
HBOJIFOLIMOHHOTO UM (YHKIMOHAJIBHOTO IOAXO/0B, B COOTBETCTBUU C KOTOPHIMHU aKILIEHTHI B
U3y4YEHHH OPTaHU3MOB MEPEHOCATCS ¢ OCOOCHHOCTEH CTPOEHUS OTIENIbHBIX MPEICTaBUTENEH Ha
pacKpbpITHE MPOLECCOB HUX JKU3HEAEATEIIBHOCTH UM YCIOXKHEHUS B  XOJE€ HBOJIOLMH,
IPUCHOCOOJIEHHOCTH K cpejie OOMTaHuUs, pOJIU B 3KOCUCTEMAX.

B pasgene «YenoBek M ero 370pOBbE» COAEPIKATCS CBEACHUS O YEJIOBEKE Kak
OrocoIaIbHOM CYLIECTBE, CTPOCHHHM  YEJIOBEUYECKOTO OpraHusma, nporeccax
KU3ZHEJEATEIIbHOCTH, OCOOEHHOCTAX MCUXMUYECKUX IPOLECCOB, COLUAIBHON CYIHOCTH, POJU B
OKpY>Karollel cpere.

Copepxanne pazgena «OOmmMe OHOIOTHYESCKHE 3aKOHOMEPHOCTH» TOJYMHEHO, BO-
HEepBbIX, OOOOLIEHHIO W CHCTEMAaTHU3aLUU TOTO COJEPXKaHMs, KOTOpoe ObLJI0O OCBOEHO
00y4aroImyUMUCs NpU U3y4YE€HUH Kypca OMOJIOTMM B OCHOBHOM ILIKOJIE; BO-BTOPBIX, 3HAKOMCTBY
IIKOJBHUKOB C HEKOTOPHIMU JIOCTYIHBIMH ISl WX BOCHPHATUS OOIIEOHOIIOTHYECKUMU
3aKOHOMEPHOCTAMHU. J[aHHBIE ATOTrO pas3zesia UMEKTCS B COAEPKAHUM IPYTUX pa3zeiloB.

Hns  popMupoBaHMs y ydaluxcs OCHOB HAy4YHOTO MHMPOBO33PEHUS, pPa3BUTUSA
MHTEJJIEKTYaJIbHBIX CIIOCOOHOCTEH M IIO3HABaTEJIbHBIX HMHTEPECOB B MpOILECCE H3yYEHUs
OMOJIOTUM OCHOBHOE BHUMAaHHE YJENSETCSd 3HAKOMCTBY Y4YalllUXCS C METOJaMU Hay4YHOTO
MO3HAHUS KUBOM MPUPOBI, TIOCTAHOBKE MPOOJIEeM, TPEOYIOIIKX OT yYaIIUXCs CaMOCTOSTEIbHON
JESTEIbHOCTH 110 X Pa3pEeLICHHUIO.

ConeprkaHue Kypca HalnpaBiIeHO Ha ()OpPMUPOBaHHE YHUBEPCATbHBIX YU€OHBIX JI€HCTBUH,
o0ecrneynBaroIUX pa3BUTHE IO3HABATEIBHBIX U KOMMYHUKAaTHUBHBIX KaueCTB JIMYHOCTH.
OOyuaromiecss BKJIIOYAIOTCS B MPOEKTHYIO M HCCIEA0BATEIbCKYIO JESITEeIbHOCTb, OCHOBY
KOTOPOH COCTaBJISIOT Takue YydeOHble NeHCTBUS, KaK YMEHHE BHUAETh NPOOJIEMBI, CTaBUTh
BONPOCHI, KiIaccu(uuUpoBaTh, HAOIIOAATh, MPOBOAUTH 3KCIEPUMEHT, JellaTh BBIBOJBI,
OOBSACHATH, JOKa3bplBaTh, 3alllMIIaTh CBOM  WJEH, JaBaTb OMNpENEeJeHHs] TMOHATHUH,
CTPYKTYpUpOBaTh MaTepHal U Jp. Ydyaliuecs BKIIOYAIOTCS B KOMMYHUKATHBHYIO YUEOHYIO
JeSITeNIbHOCTD, Te Mpeo0aasaoT Takue €€ BHUJIbI, KaKk YMEHHE MOJIHO U TOYHO BBIpAXXaTh CBOU
MBICJIH, apIYMEHTUPOBATh CBOIO TOUKY 3pEHUs, paboTaTh B TpyIIe, NPeACTaBIsATh U COOOIIATh
UH(OPMALIMIO B YCTHON M MUCbMEHHOM (popMme, BCTynaTh B TMAJIOT U T. JI.

B nporpamme coOmromaercss IMPEeMCTBEHHOCTb C IMPUMEPHBIMH IPOrpaMMaMu
HayaJbHOTo 00IIero 00pa3oBaHUs, B TOM YHUCIE U B UCHOJIb30BAHUN OCHOBHBIX BHJOB y4eOHOU
JesITeabHOCTH oOydaromuxcs. IIporpaMma KOHKpETHU3HUPYET COJEpXkKAaHHUE NPEAMETHBIX TEM,
NEPEYUCICHHBIX B 00pa30BaTEeIbHOM CTaHAApPTE, PEKOMEHAYET IIOCIEJ0BATENbHOCTh HX
U3y4eHHUs] U HPUBOAUT IPHUMEPHOE pacHpeesieHHe Y4eOHBIX 4YacOoB HAa M3Y4YEHHE KaXKAOTro
pasznena kypca. B mporpamme oco0oe BHHUMAaHHUE YIEIEHO COJEPKAHUIO, CIIOCOOCTBYIOLIEMY



(bOpMHUPOBAHNIO COBPEMEHHOI €CTECTBEHHO- HAyYHOW KapTHHBI MHUpa, MOKA3aHO IMPAKTHYECKOe
npUMEHEeHHE OMOJIOTUYECKUX 3HAHUI.

[Ipennaraemass pabodass mporpaMma peain3yeTcs B y4eOHUKax OWOJNOTHH W
y4e0HO-METOIMYECKUX MMOCOOUIX, CO3JaHHBIX KOJUIGKTHBOM aBTOPOB TOJI PyKOBOJCTBOM B. B.
[Taceunuka.

Copep:xaHue NporpaMMbl OIpeneiIeHo ¢ Y4€ToM creuuuKkd TMpenojaBaHus B
0011eo0pa3oBaTeIbHOM HIKOJIE TPH UCTIPABUTENIBHON KOJIOHUH. ['1e 00y4aroTcst B3pocible IO,
UMEIOLINE Pa3HYI0 TEOPETUUYECKYIO MOJArOTOBKY, Pa3IMUHYI0 MOTHUBAIUIO K OOYYEHMIO, YacTO
OYEHb HU3KYIO.

Onucanue MecTa yueOHOro NMpeaMeTa, Kypca B y4eOHOM IJIaHe

VYyebHoe copepxanue Kypca OMOJIOTUN BKITIOYAET:

bakrepuu, rpudsl, pactenus. (5 kiacc);

MHuoroo0pasue MOKphITOCEMEHHBIX pacTeHHiA. (6 Ki1acc);

JKupotsnsle.(7 kiacc);

Yenosek.(8 kmacc);

Beenenue B o0mryto 6uomnoruto.(9 kinacc).

Takoe MOCTpOCHHWE MPOTpaMMBl COXPAHSICT Jy4IIHEe TPAAULIHUUA B Mojaade Y4eOHOTO
MaTepuaiga C IIOCTCIICHHBIM YCIIO)KHEHHEM YpOBHsS ero m3noxkenus. OHO Tpeamoiaraer
nocJieI0BaTebHOe (POPMHUpPOBAHUE U PA3BUTHE OCHOBOIIOJIATAOIINX OMOIOTHYCCKUX MTOHSITHH C
5 o 9 knacc.

JInuHOCTHBIE, MeTanpeAMeTHBIE H MPeIMeTHbIE Pe3yJIbTAThl OCBOEHHUSI TIPpeAMeTa

JlesiTensHOCTh 00pa30BaTEIBHOTO YUPEXKICHUS B OOyYeHHHM OHMOJIOTMH HallpaBjieHa Ha
JOCTHKEHNE 00YYarOIIUMHUCS CIEIYIOIMINX JUYHOCTHBIX Pe3y/IbTATOB!

1) 3HaHME OCHOBHBIX MPUHILUIIOB M IpPaBUJ OTHOIIEHUS K JKUBOM MpPHUpOJE, OCHOB
3JI0pOBOT0 00paza )KU3HU U 310pOBbECOEPEratouX TEXHOIOTHIA;

2) peanu3zaiusi yCTAaHOBOK 3/I0pPOBOTO 00pa3a KU3HU,

3) cpopMHUpPOBAHHOCTH IO3HABATEIBHBIX HMHTEPECOB W MOTHUBOB, HANpPaBJICHHBIX Ha
U3y4eHHE JKUBOW TMPUPOJIbI;, MHTEIUIEKTYaTbHBIX YMEHHU (IOKa3bIBaTh, CTPOUTH PACCYKICHHS,
aHATM3UPOBaTh, CPABHUBATH, JIENIaTh BBIBOJABI M Jp.); SCTETHYECKOTO OTHOIICHHS K JKHUBBIM
00BEKTaM.

MeTtanpeAMeTHBIMH pe3yJbTaTAMH OCBOCHHUS BBITYCKHUKAMHU OCHOBHOHM IIKOJIBI
IPOTPaMMBI 110 OMOJIOTHHU SBIISIOTCS:

l)oBrnasieHne COCTaBISIOMIMMHU MCCIIEOBATENICKOM M MPOEKTHOH JesITeIbHOCTH,
BKIIIOYAass YMEHHs BHJICTH MPOOJIEMY, CTaBHTh BOTPOCHI, BBIIBUTaTh THIIOTE3bl, JaBaTh
OTIpeNIeNIeHUs] TIOHSIHAM, KiIacCH(UIMPOBATh, HAOIIOIATh, MPOBOIUTH IKCIEPUMEHTHI, JeIaTh
BBIBOJIBI M 3aKIIIOYCHUS, CTPYKTYPHPOBATh MaTepHall, OOBSCHITh, JOKA3bIBATh, 3AIIUIIATE CBOU
1791 (978

2) ymenue paboTaTh ¢ pa3HbIMU UCTOUHUKAMH OMOJIOrMYecKor MH(pOpMAIMK: HAXOAUTh
OMoNOTHYEeCcKyl0 HMH(OPMAIMI0 B pa3IMYHBIX HCTOYHHMKAX (TEKCTe YueOHMKA, Hay4HO-
HOMYJSIPHOM JHTEpaType, OHOJIOrMYECKMX CIIOBApSX M CIPABOYHMKAX), aHAJIU3UPOBATh U
OLIEHUBATh WH(OPMAIIHIO, TIPEOOPa30BLIBATH HHPOPMALIMIO U3 OJHON (POPMBI B IPYTYIO;

3) cnocoOHOCTh BBHIOMPATH IIETICBBIE W CMBICIOBBIC YCTAHOBKHA B CBOWX JCHCTBHUSX H
MOCTYIKAX 110 OTHOIICHUIO K )KMBOH MPHUPOJIE, 3I0POBHIO CBOEMY M OKPYIKAFOIIUX;



4) ymeHue aJieKBaTHO HCIOJIb30BaTh PEUEBbIE CPEJCTBA AJIs TUCKYCCHUH U apryMEHTaluu
CBOCH IO3WINH, CPAaBHUBATH DPa3HbIEe TOYKH 3PEHHs, apryMEHTHPOBATh CBOKO TOYKY 3pPECHHA,
OTCTaMBAaTh CBOIO MO3UIIHIO.

IIpeaMeTHBIMH  pe3yJbTATAMH  OCBOCHHUS  BBINYCKHHUKAMH  OCHOBHOM  IIKOJIBI
IPOTPaMMBI 110 OMOJIOTHHU SBIISIFOTCS:

1. B no3HaBarenpHOM (MHTEIJIEKTYaJIBHON) cdepe:

o BBIJICJICHUE  CYIIECTBEHHBIX IPHU3HAKOB OMOJIOTUYECKUX OOBEKTOB
(OTIMYUTENBHBIX TMPHU3HAKOB JKMBBIX OPraHU3MOB; KJIETOK W OPraHU3MOB pPACTEHHH,
JKUBOTHBIX, TPUOOB M OaKTepHUii; OpraHnu3Ma 4esioBeKa; BUIOB, IKOCUCTEM; Orocdepsl) u
npoueccoB (0OMEH BEIIECTB U MpEeBpallleHue YHEPruu, MUTAHUE, AbIXaHHUEe, BbIICICHUE,
TPAHCIIOPT BEILIECTB, POCT, Pa3BUTHUE, PA3MHOXKEHHUE, PETYISILHs KU3HEIEATEIbHOCTH
OpraHu3Ma; KpyroBopoT BEIIECTB U MPEBPAIICHHE SHEPTUU B IKOCUCTEMAX);

o MpPUBEACHUE JI0KA3aTeNbCTB (apryMeHTallus) pOJICTBA 4YeloeKka C
MJICKOTIMTAIONIMMHU KHUBOTHBIMH; B3aHMOCBSI3M 4YEJIOBEKA M OKPYXKAIOLIEH Cpe.sbl;
3aBHCHUMOCTH 3JI0POBbSI UEIOBEKAa OT COCTOSIHHSI OKpPY)KAoIel cpeibl; HEOOXOAUMOCTH
3alIUTHl  OKPY)KAIOIIEH Cpelbl; CcoOMoeHusT Mep NpodUIaKTHKKA 3a00JeBaHUM,
BBI3BIBACMBIX ~ PACTCHUSIMHU, JKUBOTHBIMH, OakTepHWsMH, TpubOaMU U BUPYCAMH,
TpaBMaTu3Ma, crpeccoB, BUY-uHbpeKkum, BpemHBIX NMPUBBIYCK, HAPYIICHUS OCAHKH,
3peHwsl, CIIyXa, MH()EKIMOHHBIX ¥ MPOCTYAHBIX 3a00JIeBaHUN;

o kinaccupukanus — OmpeelieHue MPUHAIICKHOCTH OHOJIOTHYECKUX
00BEKTOB K OMPEICTICHHON CUCTEMAaTHUYECKOU IPYIITIE;

o OOBsICHEHHE pPOJM OWUOJOTMM B TMPAKTUUECKOM JAEATeNbHOCTU JIIOJeH;
MecTa U POJIM 4elloBeKa B MPUPOAE; POJCTBA, OOIIHOCTH MPOUCXOXKACHUS U HBOJIOIHMU
pacTeHHWil W KMBOTHBIX (Ha TpPUMEpe COIMOCTABJICHUS OTICIBHBIX TPYII); POIHU
pa3IMYHBIX OPTaHU3MOB B JKM3HU UEIIOBEKA; 3HAYCHHUS OMOIIOTUYECKOTO Pa3sHOOOpasws
JUIE  COXpaHEHUs OWocdepsl; MEXaHW3MOB HACIEICTBEHHOCTH ¥ HW3MEHYHBOCTH,
NPOSIBJIICHUSI  HACJIEJICTBEHHBIX 3a00JIEBaHWI y 4YeloBEKa, BUA000pAa30BaHUS H
IpUCIOCOOTIEHHOCTH;

. pa3nuyeHre Ha TaONWIAaX dYacTeli M OpraHOMAOB KIIETKH, OPTaHOB M
CHCTEM OpraHOB YEJIOBEKa; Ha JKUBBIX O0OBEKTaX M TaOJHMIIaX OpPraHOB IBETKOBOTO
pacTeHus, OPTaHOB U CHCTEM OPTaHOB KUBOTHBIX, PACTEHUN PA3HBIX OTAENIOB, )KUBOTHBIX
OTJICNIbHBIX TUIIOB M KJIACCOB; HauOollee pacIpOCTPAHEHHBIX PACTEHUU U JOMAIIHUX
JKUBOTHBIX; CHEJOOHBIX M SIOBUTHIX TPUOOB; OMACHBIX MJIs YETIOBEKa pPACTEHUH U

KHUBOTHBIX,

L4 CpaBHCHUC OHOJIOTUYECKUX OOBEKTOB U nmponeccoB, yMCHUC [CJIaThb
BBIBOJbI U YMO3AKJIFOYCHHA Ha OCHOBC CPABHCHU A,

L4 BBIABJIICHUEC U3MCHYMBOCTH OPraHU3MOB; HpI/ICHOCO6HeHI/II71 OpraHu3MoOB K
cpeac O6I/IT3.HI/I$I; TUIIOB B3aMMOJICHCTBUSA Pa3HbBIX BHUIOB B OKOCUCTEMCE,

B3aUMOCBSI3¢H  MEXIYy OCOOCHHOCTSIMH CTPOCHHS KJIETOK, TKaHEH, OpraHoB, CUCTEM
OpraHoB U UX (YHKIIHSIMHU;

o OBJIAJICHAE METOJaMH OMOJOTMYEeCKON HAyKW: HAOIIOJCHUE W OMUCAHUEC
OHMOJIOTMYECKUX OOBEKTOB U MPOIIECCOB; MOCTAHOBKA OMOJOTHMUECKUX IKCIICPUMEHTOB U
00BSICHEHUE UX PE3YIbTATOB.

2. B IeHHOCTHO-OpUEHTAIMOHHOM cdepe:



o 3HaHUE OCHOBHBIX NpPaBWJ IOBEACHUS B NPUPOAEC U OCHOB 370POBOTO
o0pasa K13HH;
J aHaM3 M OIEHKA MOCIEACTBHMA JEATEIILHOCTH 4YelOBeKa B MPHPOJIE,
BIUSHUS (PaKTOPOB PUCKA HA 3[JOPOBBE UEIOBEKA.
3. B cdepe TpynoBoii AesSTENBHOCTH:
J 3HaHUE U COOJIIO/ICHHE TIPaBUII pabOThl B KaOMHETE OMOJIOTHH;
. coOmro/ieHne TpaBU  pabOTBl C  OWOJIOTHYECKUMU TpHOOpamMu |
UHCTPYMEHTaMH (TIPEeTapoBaIbHbBIC UTJIbI, CKAJIBIIEIIH, JIYIIbl, MUKPOCKOTIBI).
4. B chepe dpuznueckoil 1esTeIbHOCTH:
J OCBOGHHE TIPUEMOB OKa3aHUs I[IEPBOM IOMOLIM TMPU OTPABICHHUU
SOBUTBIMA  TpHOaMH, acCTEHUSIMH, YKyCaX J>XHBOTHBIX, MPOCTYIHBIX 3a00JIEBAHUSX,
0Korax, 0OMOpPOKEHUSX, TPaBMax, CIACCHUH yTOTAOIIETO;
o palMoOHaNbHONW OpraHu3ali Tpyda M OTAbIXa,  BBIPAIMBAHUA U
Pa3MHOXKEHHS KyJIbTYPHBIX PACTEHUH 1 JOMAITHUX )KUBOTHBIX, YXO/a 32 HUMH;
o MIpoBeIeHUs] HAOIIOIEHHI 32 COCTOSIHUEM COOCTBEHHOTO OpPraHu3Ma.
5. B acretnueckoii chepe:
*OBJIaJICHNEC YMEHHEM OLIEHHBATh C OSCTETUYECKOH TOUYKM 3PEHUS OOBEKTHI KUBOM
HPUPOIBL.
Conep:xanue yueOHOro npeamera
/KuBble Opranu3Msbl
buonorus kaxk wHayka. Ponp Ouonoruu B NPaKTUYECKOH JEATEIBHOCTH JIOACH.
Pa3znoobOpazue oprannzMoB. OTIMUUTENbHbIE TPU3HAKY MPEACTABUTENIEH pa3HBIX HAPCTB XKUBOK
Opupobl. MeToJbl U3ydeHMs KHUBBIX OPraHW3MOB: HaONIO/IEHUE, U3MEPEHHUE, HKCIEPUMEHT.
Knerounoe cTpoeHne opraHu3MoB.
IIpaBuna pabGorbl B KabuHeTe OWONOTHM, C OWMOJIOTMYECKMMHU HpuUbOpamMu U

MHCTPYMEHTAMH.

baktepun. MHuoroo6pasue Oaktepuil. Poibp OakTepuil B NMpHUpOAE U KU3HU YEIIOBEKA.
baktepun — Bo30ynuTenu 3abosneBaHuil. Mepbl NmpodunakTuku 3a00JieBaHUM, BBI3BIBAEMBIX
OaKTepUsIMH.

I'pubsl. MHOTOOOpa3ue rpuboB, UX poJib B MPUPOJE U KHU3HU denoBeka. Creqo0HbIe U
a10BUTHIE TPUOBI. OKa3aHWe TPUEMOB MEPBOI MOMOIIU MTPH OTPABIEHUU TPHOaMHU.

JInmarinvky. PoJib TMIIAHUKOB B IPUPOJIE U )KU3HU YEIIOBEKA.

Bupycet — Hekinerounsle (opmbl. 3aboseBaHus, BBI3BIBaEMbIE BUpycaMu. Mepsl
PO UITAKTUKH 3a00JI€BaHUM.

Pacrenns. Knetku, Tkanu u opransl pacteHuid. [Iporeccsl Xu3HeneATeTbHOCTH: 00MEH
BEIIIECTB W TMPEBpallleHue JHEPTruu, MHUTaHUe, (POTOCHUHTE3, AbIXaHWE, YAAJICHHE IPOIYKTOB
oOMeHa, TpaHCHOPT BEHIECTB. Perymnsius mporeccoB Xu3HeaesTeNbHOCTH. J[Brmkenus. Pocr,
pa3BUTHE U pa3MHOXKeHHe. MHorooOpa3ue pacTeHHi, NPUHIMIB UX KIACCU(PUKAILIUU.
Bonopocnan, Mxu, ManopoTHUKH, TOJIOCEMEHHBIE M MOKPHITOCEMEHHbIE pPACTEHHUs. 3HAUCHHE
pacTeHUN B MPHUPOJE M KU3HU 4YeloBeKa. BaxxHellme CelbCKOXO3SHCTBEHHBIE KYJIBTYPHI.
SnoButeie pacteHua. OxpaHa peIKUX M HcUe3aloUX BUIOB pacTeHuil. OCHOBHBIE
pacTuTeNbHBIE COO0MIECTBA. Y CI0KHEHNE PACTEHUH B MPOIIECCE IBOJIOIIHH.

JKuotHbie. CTpoeHHE KUBOTHBIX. [Ipolecchl KU3HEAEATEIBHOCTH U UX PEryJsiuus y
KUBOTHBIX. Pa3smHOXeHue, pocT u pazsurue. l[loBeaenue. Pazgpakumocts. Pediekcol.
NuctuakTE. MHOTOOOpa3ue (TUIIBI, KJIACChl XOPJOBBIX) JKUBOTHBIX, MX POJIb B TPUPOJE U



KU3HU yenoBeka. CenbCKOXO3SWCTBEHHbIE M JOMallHHe KHUBOTHbIe. [Ipodunmaktuka
3a00JI€BaHNM, BBI3bIBAEMBIX )KMBOTHBIMU. Y CIIOKHEHME )KUBOTHBIX B IIpoliecce 3oitonuu. Ilpu-
CHocoOJIeHus] K pa3auyHbIM cpefaM oburtaHus. OxpaHa peaKkuX H HCYe3arolluX BHUJIOB
JKUBOTHBIX.

JlabopaTopHble U IpaKkTHYeCKHe PadoThl

YCTpONCTBO yBEIUMUYUTENBHBIX TPUOOPOB U MpaBuiia paboThl C HUMHU.

[IpuroroBnenne MuKkponpenapara KO1Ubl YeIyH JIyKa.

N3yueHune opraHoB IBETKOBOT'O PAaCTEHUS.

N3yuenune cTpoeHHsI MO3BOHOYHOI'O dKUBOTHOTO.

[lepenBurkeHue BOJbl U MUHEPAJIBHBIX BEIIECTB B PACTEHHUHU.

N3ydeHue cTpoeHus CEMsIH OJJHOJI0JIbHBIX U JIBYAOJIbHBIX PACTEHUM.

N3yuenue cTpoeHHst BOIOPOCIEH.

N3ydenue ctpoeHuss MXOB (Ha MECTHBIX BUAX).

N3ydenue cTpoeHUs ManopoTHUKA (XBOIIA).

N3yuenue cTpoeHHUs TOJIOCEMEHHBIX PACTEHUMN.

N3yueHune cTpoeHUs MOKPBITOCEMEHHBIX PACTEHUH.

N3ydenue cTpoeHus MIIeCHEBBIX TPUOOB.

BereratuBHO€ pa3sMHOKEHHE KOMHATHBIX PACTCHUM.

N3ydyeHne o1HOKIETOYHBIX )KUBOTHBIX.

N3ydyeHne BHEUIHETO CTPOCHHUS JOKIEBOTO YEpPBsl, HAONIO/IEHUE 32 €r0 MEPEABHKEHUEM
U pEeaKLMSIMU Ha Pa3ApaKeHUsL.

N3yueHune cTpoeHHsI MOJUTIOCKOB IO BJIaYKHBIM IIpErapaTaM.

N3yuenne MHOTrooOpa3usi YWICHUCTOHOTUX MO KOJIIEKIHSM.

N3yuenue ctpoeHus polo.

W3y4yeHne cTpoeHus NTHLL.

N3yuyenue cTpOeHUs KypUHOIO AHLIA.

N3ydenne cTpoeHUs! MIIEKOMUTAIOUIHX.

DKCKypcuu

Pa3nooOpa3zue u poJib WIEHUCTOHOTHUX B PUPOJIE

PaznooOpa3zue nTuil 1 MIEKOMUTAOIINX.

Ye10BeK U €ro 310p0Bbe

Yenoek u okpyxaromas cpena. [Ipupoanas u couuanbHas cpefa OOMTaHUS YeJIOBEKa.
3amuTa cpebl OOMTaHUS YeIOBEKa.

OOmme cBeneHus 00 opraHu3Me yesnoBeka. MecTo 4eraoBeKa B CUCTEME OPraHUYecKOro
Mupa. YepTbl CXOACTBA U pa3iMyusl YeJOBeKa M >KUBOTHBIX. CTpoeHHE OpraHH3Ma 4ejoBeKa:
KJIETKU, TKAHU, OPTraHbl, CACTEMbI OPTaHOB. MeTo/1bl N3y4eHUsl OpraHu3Ma YeJI0BeKa.

Onopa u nBumxenue. OnopHo-nBUrarenpHas cucreMa. lIpodunakTika TpaBMaTHU3MA.
3HaueHue (QU3NYECKUX YIPAKHEHUM W KyJIbTypbl Tpyaa Mg (OpMHpPOBAHHUS CKeleTra |
MycKynaTypsl. IlepBasi momols npu TpaBMax OMOPHO-ABUTATENbHON CUCTEMBI.

Tpancnopr BemecTB. BHyTpeHHsss cpena opraHusma, 3HAUEHUE €€ ITOCTOSHCTBA.
KpoBenocnass u numparudeckas cucremsl. Kposb. I'pynmel kpoBu. Jlumda. IlepenuBanue
kpoBu. VMMyHuTer. AHTHUTEna. Ajuiepruueckue peakuuu. lIpenynpenurenpHele ITPUBHUBKU.
JleueOnrpie cpiBopoTku. CTpoeHue u pabota cepama. KpoBsHoe naBineHue u myibce. [Ipuemsl
OKa3aHUs NEPBOM MOMOIIN MPU KPOBOTECYECHUSX.

Hpixanue. [pixatenbHas cuctema. CTpoeHUE OpPraHOB JbIXaHUs. Perynsius abIxaHus.
['a3000MeH B nerkux W TKaHsAX. ['MrueHa opraHoB AbixaHus. 3a00JIeBaHUS OPTraHOB JbIXaHUS U



ux npenynpexaeHue. [IpueMbl oka3aHus NMEpPBOM NMOMOIIM IPU OTPABICHUHM YrapHBIM Ta3oM,
cnaceHnu yromnaromiero. MHpeknnoHnHble 3a00neBaHus W Mephl UX NpoduiIakTukd. Bpen
Ta0aKOKypeHUsl.

IMutanme. IlumeBapenue. IlumeBapurtenbHas cucrema. Hapymenus — paboTsl
NUIIEBAPUTEIBHON CUCTEMBI U X MPO(PUIAKTHKA.

OO6meH BemiecTB M MpEBpallleHUs DSHEpruM B opraHusme. Ilmactuueckuid u
sHepreTudeckuii oomMeHn. OOMEeH BOJbI, MUHEPAJbHBIX COJieH, OEJIKOB, YIJIEBOJAOB U KHUPOB.
Buramunel. PanronansHoe nutanue. HopMbl 1 pexxuM nutanus.

[TokpoBsl Tena. CTtpoeHue U QyHKIUH KOXU. Poib KOXHU B TepMOperyisiuuu. YXona 3a
KOXKEH, BOJOCAaMM, HOITAMH. [Ipuemsl Oka3aHus NEpBOM NOMOLIM IIPM TpaBMax, OKOrax,
00MOPOKEHHSIX U X POPUIAKTHKA. 3aKalMBaHUE OPTaHnu3Ma.

Brinenenue. CtpoeHne W (QpyHKIMH BBIIEIUTENLHOW CHCTEMBI. 3a00JieBaHHS OpPraHOB
MOUYEBBIIETUTENILHON CUCTEMBI U UX MPEAYIPEKICHHE.

Pasmuoxxenue u pazsutue. [lonoblie xene3sl U nojioBble KieTku. [lonoBoe co3peBanue.
Wudekunn, nepeparomuecs MOJIOBBIM MmyTeMm, ux mnpodunaktuka. BUY-undexkuus u ee
npodunaktuka. HacneactBennolie 3aboneBanus. MeauKo-TeHETMUECKOE KOHCYIbTHPOBAHUE.
OmogoTBopeHue, BHYyTpuyTpoOHoe pa3BuTue. bepemeHHOCTh. BpenHoe BnusiHuE Ha pa3BUTHE
OpraHu3Ma KypeHHs, ynoTpeOIeHus alkorouist, HApKOTUKOB. Pozpl. Pa3Butne mocie posxxaeHus.

Opransl yyBcTB. CTpoeHue U QYHKIMU OPraHOB 3peHUs U ciyxa. Hapymenus 3peHus u
cilyxa, uX npeaynpexiaeHue. BectuOynspHblii anmapaT. MplllleyHOE W KOXKHOE UYBCTBA.
O6ounsHue. Bkyc.

HeliporymopanbeHast peryisuusi IpoLEecCOB >KU3HEAEATENbHOCTH opranuzma. HepBhas
cucreMa. Pediexc u pednexropHas ayra. DHIOKpUHHAsA cucTeMa. ['OpMOHBI, MEXaHU3MBI UX
JeicTBUs Ha KIeTku. HapymieHuss nesTenbHOCTHM HEPBHOM M JHIOKPUHHOM CHUCTEM M HX
IIPEyNPEXICHUE.

IToBenenne u mncuxuka uenoBeka. be3ycnoBHble peduieKchl U MHCTUHKTHI. Y CIIOBHBIE
pednekcel. OcoOeHHOCTH TOBeACHHS ueioBeka. Peub. Meimuienne. Buumanume. [lamsTs.
Omouun u uvyBctBa. CoH. TemmepameHT u xapaktep. CHnoOCOOHOCTM H  OJApEHHOCTb.
MexnnyHoCTHBIE OTHOLIEHUS. Poiab 00yueHHs 1 BOCIIUTAaHUS B PA3BUTUH MOBEJCHUS U IICUXUKU
YyeJloBeKa.

3nopoBbiit 00pa3 ku3HU. COOJIOJEHHE CAaHUTAapPHO-TUTMEHUYECKUX HOpPM M IpaBuUIl
3I0pOBOTO 00pasa *KM3HHU. YKpPENJeHHE 3[0POBbs: ayTOTPEHMHI, 3aKalMBaHHE, JABUraTeIbHas
AKTUBHOCTh. BnusHue (pU3MUeCKUX YHpaKHEHU HA OpPraHbl M CHUCTEMBI OpraHoB. DakTOpbI
pHUCKa: CTpecChl, TMIOAMHAMUs, NEPEYTOMIIEHHE, IEpEoXNaxicHue. BpenHsle n mose3Hble
MPUBBIYKHU, UX BIUSHUE Ha COCTOSTHUE 370POBbSI.

JlaGopaTropHblie U MpaKkTHYecKue padoThl

CtpoeHue KIIETOK U TKaHEM.

CrtpoeHue U GyHKIMH CIMHHOTO U TOJIOBHOT'O MO3Ta.

Omnpenenenre rapMOHMYHOCTH (PU3MUYECKOTO pa3BUTHUs. BhIsBIeHNE HApYIIEHUH OCaHKH
Y HAJIM4YMSl TUIOCKOCTOTIHS.

MUKpOCKONIMYECKOE CTPOEHUE KPOBH YEJIOBEKA U JIATYILKH.

[Toncuer nynbca B pa3HbIX yCIOBHUAX U U3MEPEHHE apTEPUAIBHOTO AABJICHUS.

JlpixaTenpHble IBHKEHMS. I3MepeHne )KU3HEHHON EMKOCTH JIETKUX.

CrtpoeHnue u paboTta oprana 3peHusl.

DKCKypcHst

[IpoucxoxaeHue yenoBeka.



O01mme OMoJIOTNYECKHE 3AKOHOMEPHOCTH

OTnuuuTeNbHBIE MPU3HAKU JKUBBIX OpraHu3MoB. OCOOCHHOCTH XWMHYECKOTO COCTaBa
YKUBBIX OpPIraHU3MOB: HEOPraHUYECKHE U OPraHMUYECKHE BELIECTBA, UX POJIb B OPraHU3ME.

Knerounoe crpoenue opranusmoB. CTpoeHHME KIETKM: SApPO, KJIETOYHAas 000J0uKa,
IUIa3MaTH4eckass MeMOpaHa, HUTOIUIa3Ma, IUIACTHIbI, MUTOXOHJpPUHU, BaKyOJId. XPOMOCOMBI.
MHuoroo6pasue KJIeTOK.

OOMeH BelIeCTB W NPEBpAICHHs] SHEPTUU — MPU3HAK JKUBBIX OpraHu3MoB. Poib
MUTAHMS, JbIXaHUs, TPAHCIIOPTA BEIIECTB, yJAICHUS MPOIYKTOB OOMEHa B JKU3HEAEATEIbHOCTH
KJIETKU U OPTaHU3Ma.

Poct u pasButue opranuzmoB. PazMHoOxeHue. becnosoe M MOJI0BOE pa3MHOXKEHHE.
[TosoBele KeTku. OTUI0A0TBOPEHUE.

HacneacTBeHHOCTP M M3MEHUMBOCTH — CBOWMCTBA OpraHu3mMoB. HacnenctBeHHas u
HEHACJICJICTBEHHAsI U3MEHUNUBOCTb.

Cucrema M 5BONIOLMSA OPraHUYECKOro Mupa. Bua — OCHOBHasg cucreMaruyeckas
eqununa. [lpusnaku Buga. Y. J[apBuH — OCHOBOMOJIOKHUK yueHUsl 00 3BOJIOLUU. JBIXKyIIHE
BUJIbl SBOJIIOIMM: HACIEICTBEHHAss U3MEHYMBOCTh, OOpPHOA 3a CYIIECTBOBAHUE, €CTECTBEHHBIN
oT0O0p. Pe3ynbrarhl 3BOIIONNK: MHOTOOOpa3ne BUAOB, MPUCIIOCOOICHHOCTh OPIraHU3MOB K Cpefie
oOuTaHusl.

B3aumocBsi3u opraHuzMoB M OKpyxkaromed cpenapl. Cperna — MCTOYHUK BELIECTB,
sHeprun M uHpopManuu. Biusaue sxomormueckux (HakTOpOB HA OPraHU3MBI. DKOCHUCTEMHAs
OpraHu3aius *XUBOM IpUpojbl. DKocucTema. BzaumozneicTBusl pa3sHbIX BHUJOB B 3KOCHUCTEME
(KOHKYpEHIIHs, XWIMHUYECTBO, CUMOMO3, mapa3utusMm). [luiieBpie CBSI3U B DIKOCHCTEME.
KpyroBopot BeniecTs U NpeBpallieHus: JHEPTUHU.

buocdepa — rnobdanbHas sxocucrema B. U. BepHanackuii — OCHOBOMONOXXHUK YUEHHS O
6uocdepe I'panunbl 6nochepsl. PacnpocTpanenue u poib XKHUBOTO BellecTBa B 6uocdepe. Ponb
yejoBeka B Ouocgepe. Dkonmoruueckue mpobdiemsl. [locaencTBust OesTeIbHOCTH YeIOBEeKa B
HKOCHCTEMAX

JlaGopaTopHble M IpaKTHYeCKHE PAGOTHI

N3ydeHne KI€TOK U TKaHEeW pacTeHUH U )KMBOTHBIX HAa TOTOBBIX MUKpOIpenaparax u ux
OTMCAaHUE.

BrIsiBIeHME H3MEHUNBOCTH Y OPTaHU3MOB.

BeisiBieHHe MpHUCIIOCOONCHUI y OpPraHu3MOB K cpele oOMTaHus (Ha KOHKPETHBIX
npuMepax).

OKcKypcus

N3yuenne n onrcaHue 3KOCUCTEMBI CBOEH MECTHOCTH.

VYuureiBas crienuduky o0pa3oBaTENbHOIO YUpekIeHus (yCIOBHUS MPHU HCHPABUTEIHHON
KOJIOHUH), BBIMOJHEHHE J1a00paTOPHBIX pabOT MOXKET ObITh 3aMEHEHO Ha JEMOHCTpAallMOHHbIE
paboThl, KOMITBIOTEpPHBIC MOJETH (BUpPTyaJlbHas JabopaTopus), BHICOAEMOHCTPAIINH.
OKCKypCUU 3aMEHEHBI HA BUACOAEMOHCTPALIMN U TIPE3EHTALIUN.

BosbIIMHCTBO TpEACTAaBICHHBIX B MporpaMMe Ja0OpaTOPHBIX M MPAKTHYECKUX pPadboOT
SBIISIOTCSL (pparMEeHTaMH YpPOKOB, HE TPEOYIOUIMMM Ui MX MPOBEIEHHS JOMOJHUTEIbHBIX
yuyeOHbIX dYacoB. B mporpamme mnpuBeneH mepedyeHb JAEMOHCTpaluid, KOTOphlE MOTYT
MIPOBOAMUTHCA C UCTIOIB30BAHUEM PA3HBIX CPEICTB 00YUEHHUS, B TOM YHCIIe TaOIUI, HATYPaJIbHBIX
00BEKTOB, MOJIEIICH, MYJISKEH, KOJUIEKITH, BUACOPUIHLMOB U JIP.

TemaTnueckoe IJIAHUPOBAHHME C ONpeAeJIeHHEM OCHOBHBIX BHIAOB eSITEJIbHOCTH
yyauuxcs (Ha ypoBHe y4eOHbIX JAeidCTBUIl):



5 kimace. bakrepun. I'puos1. Pactenust

Tema Copepxanue Bup nesiTteibHOCTH yYeHUKA
BBeaenue
buonorus — buonorus KaK HayKa. OmnpenenstoT NOHATHS «OHOJIOTHSD»,
Hayka O KMBOHW | 3HaueHHe OMOJIOTUM «buocdepa», «oaKomorus». PackpeiBaroT
npupoze Meronbl MO3HAHUSA B | 3HaYeHHWE  OMOJIOTMYECKMX  3HAaHUM B
MeTtopl Ouosioruu: HaOIMIOICHHE, COBPEMEHHOM ku3HU. OLEHUBAIOT pOJIb
MCCJIEJIOBAHMUS B OKCIEPUMEHT,  HM3MEpEeHHE. | OMOIIOTUYECKOI HayKH B KHU3HH 00IIecTBa
Oouoaorun Hcrounuku OMOIOTHYECKOM OnpenensitoT  MOHATHS ~ «METObI
PaznooOpasu | uHpopManuu, ee MOIydeHHe, aHATN3 | UCCICTOBaHUY, «HabIr0IeHUEY,
€ JKUBOW MPHUPOJBL. | U TPEACTABICHUE €ro PE3yIbTaTOB. | «IKCIIEPUMEHTY, «U3MEpEHUe.
IlapcTBa KMBbIX | TexHHKa 0e30macHOCTH B KaOuHeTe | XapaKTepu3yroT OCHOBHbIE METO/bI
OpPTraHU3MOB. ouosioruu. emoncmpayus uccienoBanuss B Ouonoruu. M3zyuaror
OTnuuuTenbHbIe [Tpubopsl 1 06opyoBaHKE opaBUiaa  TEXHUKHM  O€30HAaCHOCTH B
IIPU3HAKYU KUBOTO OT [MapctBa: bakrepuu, I'pulOsl, | kabuHere OMOIOTUU
HEXHUBOT'O Pacrenns u JKusotHble. Ilpusnaku OnpenensitoT MOHATUS  «LAPCTBO
KHUBOTO:  KJIETOYHOe  cTpoeHHe, | bakrepum», «uapctBo ['pubb», «1apcTBo
NUTaHUE, JIbIXaHue, oOMeH BellecTs, | Pactenns» u  «uapcrBo  JKUBOTHBIEY.
pa3ApaXuMocTh, PpOCT, pa3BUTHE, | AHATU3UPYIOT HpU3HAKU AKHUBOTO:
pa3sMHOXEHHE KJIETOYHOE CTPOEHHUE, NMUTAHHE, JbIXaHUE,
OoOMEH BEUIECTB, pa3ApaXxUMOCTb, pOCT,
pa3BuTHE, pasMHOKkeHHe. COCTaBIAIOT IIaH
naparpada
Cpensr Bomnas cpema. Hazemno- OnpefensoT  TMOHATUS ~ «BOJIHAA
oOuTaHusi  KUBBIX | Bo3aymiHas cpefa. IlouBa kak cpena | cpena»,  «Ha3eMHO-BO3JYILIHAs  cpenay,
OpTaHU3MOB. obutanmsi. OpraHu3M Kak cpefa | «mo4Ba Kak cpela OOWTaHHs», «OpPraHUu3M
DKoyoruyeck | oOUTaHus KaK cpefia OOMTaHus». AHAIU3UPYIOT CBA3H
ue (akTopel M MX OKonoruyeckue  (axkTOpbl: | OPfaHU3MOB €O CpeJod  oOHUTaHusl.
BIMSIHUE Ha JKUBbIE | aOMOTHUYECKHE, OouoTHueckue, | XapakTepu3yloT BIUSHHE JI€ATEIbHOCTH
OpraHU3MBI AHTPOIIOTEHHBIE. BnusiHne | yenoBeka Ha IpUPOLY

9KOJIOTMUECKUX (PaKTOPOB HA KUBBIE
OpraHU3MBbI

AHanu3upyloT U CpPaBHUBAIOT
skosiornueckue (axktopsl. OTpabaTbiBalOT

HaBbIKU pabOTHI C TEKCTOM y4eOHUKa

PA3JIEJI 1. KnerouHoe cTpoeHre OPraHU3MOB

YerpolicTBo
YBEITUYHUTEIIbHBIX
npubopoB

Ctpoenne u
COCTaB KJIETKH

Kusaenesre
JHLHOCTH KJIETKU

Henenue
KJIETKH

ITonsitue

VYBenuuurtenabHble  MPUOOPHI
(rymbl,  Mukpockoma).  IIpaBuna
paboThI ¢ MUKPOCKOTIOM.

Jlabopamopnas paboma

PaccmarpuBanue cTpoeHus pacTeHus
C MOMOMIBIO JTYIBI
CTpoeHMEe KIETKU: KIIETOYHAas

MeMOpaHa,  KJIETOYHAas  CTEHKa,
IIUTOILIa3Ma, SIIPO, BAKyOJIH
Jlabopamopnas paboma

OnpenensitoT MOHATUSA — «KIIETKay,
«WIymnay, «MUKPOCKOI», «TyOyC», «OKYISp»,
«OOBEKTHBY, «IITaTUB». PaboTaroT ¢ mynoi

U MHKPOCKONOM, W3Yy4alOT YCTPONCTBO

MHKpockoma.  OTpabaThIBalOT  mpaBHIia
paboThl ¢ MUKPOCKOIIOM
BI)I)IG.]'I?IIOT CYIICCTBCHHBIC

IIPU3HAKU CTPOCHHUs KJIETKU. Pazmnuaror Ha
TabMUIIAX W MHUKpOIIpernaparax 4YacTH |
OpraHoOUbI KJIIETKU




«TKaHb»

CrpoeHne KIETOK KOXHIIbl YElIyd
JIyKa

Crpoenue KJICTKH.
[Tnactuael. XnopomiacTsl

Jlabopamopras paboma
[IpurotoBnenue  mpemapaToB U

paccMaTpUBaHUE I0JT MUKPOCKOIIOM
IUIACTUJI B KJIETKaX JIMCTa JJO0JCH,
ILIOJIOB TOMarTa, PSAOHHBI,
IIHAIIOBHUKA
Meroasl H3ydeHHUs KIETKHU.
XUMUYECKUM COCTaB KIETKU. Boma u
MHUHEpaJIbHbIE BEIIECTBA, UX POJIb B
kieTke. OpraHM4ecKue BeuecTna, ux
pOJib B JKM3HENESITEIbHOCTH KIIETKHU.
Obnapy>xenue OpPraHU4eCKHUX
BEIIIECTB B KJIETKaX pacTCHUH

)KHSHGZI@SITGJ’IBHOCTL KIJIICTKH

(muTanue, JIBIXaHHE).
Jlabopamopnas paboma
[IpuroroBnenne npemnapara 51

paccMaTpuBaHUE IO MHKPOCKOIIOM
JIBHMOKCHUS IIUTOILIA3Mbl B KIIETKAX
mucta onoaed Poct u  pa3BuTHE
CxeMsl,

KJIETOK. [lemoncmpayus

TaONMLBl W BHUJEOMATEpHallbl O
pOCTE W pa3BUTUU KIETOK pPa3HBIX
pacteHuii l'eHeTHueckuil ammapar,

AP0, XPOMOCOMSBL. [lemoncmpayusi

Cxempl W©  BHJEOMarepuaigbl O
JEIICHUU KJIETKH TkaHb.
Lemoncmpayus ~ Mukponpenaparsl

Pa3NUYHBIX PACTUTENBHBIX TKaHEH.
Jlabopamopnas paboma
PaccmarprBanne mox MHKpPOCKOIIOM

VY4yarcs roToBUTH MUKpPOIPENaparhl.
HaGnromaroT 4acT W OpraHOMABI KIIETKH
OIMCBIBAIOT

noa u

CXEMATHYCCKHU H306pa>1<amT ux

MHKPOCKOIIOM,

BeiaensaTth CyliecTBeHHbIC PU3HAKA
CTpOCHUs KJIeTKH. PasznnyaTe Ha Tabiamuax
U MHKpOIIpernaparax 4acTH W OPTraHOH[IbI
KJICTKH

OOBACHAIOT  pOJb

BXOogAIIMX B COCTaB

MHHCPAJIBHBIX
BCIICCTB MW BOJbI,
KJICTKH. Paznugarot OpTraHHu4Y€CKUC n
HCOPraHNMYCCKUC BCHICCTBA, BXOIAIIUC B
CtaBsT OHOJOTHYECKHUE

9KCIICPUMCHTBI 110 U3YUYCHUIO XUMHUYCCKOTI'O

COCTaB KIJICTKH.

cocTaBa KIJIETKH. YuyaTcsi paboTath ¢
J1a00paTOPHBIM 000py/0BaHUEM.
Bbimenstor  CymiecTBeHHbIE — IPU3HAKOB

IIPOLECCOB  JKM3HEACATEIbHOCTH  KIIETKH.
CraBaT OMOJIOrMYECKUE SKCIIEPUMEHTHI 110
MU3Y4YECHHIO IIPOLECCOB KU3HEIEATEIBHOCTH
OpPraHu3MOB M OOBSICHAIOT UX PE3YJIbTaTHI.
OtpabaTbiBaroT TOTOBUTh
MUKpOIpEenapaThl
MHUKPOCKOIIOM

Brigensaror

yMEHHUE

u paboTtath c
CYIIIECTBEHHbBIE
MPU3HAKKA TIPOIECCOB IKU3HEICATCIIEHOCTH
OHOJIOTHYCSCKHUE

KJIETKH. O6cyxnaror

AKCIIEPUMEHTHI 110 HW3YYEHUIO TPOIECCOB

KNU3HCACATCIIBHOCTHU OpFaHI/ISMOB nu
OOBSCHSIIOT UX PE3YIBTATHI
Brimensror CYILIECTBEHHbIE
MIPU3HAKK TIPOLIECCOB KU3HEACSITEIBHOCTU
KJIETKH
Onpenensror

BI:I)I@J'ISHOT IIPpHU3HAKH, XapaKTCPHBIC JIA

IIOHATHEC «TKaHb».

TOTOBBIX MHUKpPOTIPENapaToB | pa3INYHBIX BHUIOB TKaHeH. OTpabaThIBAlOT
Pa3IMYHBIX PACTUTEIHHBIX TKAHEH yMeHHe paboTaTh C MHKPOCKOIIOM |
OTpENeNATh  pa3jNYHble  PaCTUTEIbHBIC

TKaHHU Ha MUKpOIIpernapaTax

PA3JIEJI 2. IlapcTBo BakTepun

bakrepun, ux bakrepun, 0COOEHHOCTH Brigenstor CYIIIECTBEHHBIE
pa3zHooOpa3sue, CTPOCHHUSI W IKH3HEICSTEIbHOCTH. | IpU3HAKK OakTepuid. ONpenenstoT MOHATHS
CTPOCHHE u | opmer  OGaktepuit. PazHo0Opaszme | «Ki1yOEHBKOBBIC (azoTduxcupyrommue)
JKU3HEACITCIIBHOCTh | OaKTepuid, WX  PacIpOCTpaHECHHE | OAKTEPUN», «CHUMOHMO3», «OOJE3HETBOPHBIE
Ponp  OGaxtepuit B | Ponp Oaxtepuit B mpupone. Ponb | Gaktepumn», «nuaeMus». OObACHSIIOT poJib




IPUPOAE U KU3HU

OakTepuit B X035IMCTBEHHOU

OakTepuii B IpUPOE U )KU3HU YEIOBEKA

YeroBeKa NeSTeTbHOCTH YeJIOBEKa

PA3JIEJI 3. LlapcTtBo I'pudnI

I'pubel, wux ['pubsL, 0COOCHHOCTH Boigensitor CYIIIECTBEHHbIE
oOmras CTPOCHHSI M IKU3HEHCSITENBbHOCTU. | IPU3HAKU CTPOCHUS U KUZHEICATEIBHOCTH
XapaKTEePUCTHKA, MHuoroo6pasue rpu6oB. Ponb rpu6oB | rpuboB. OOBACHSIIOT poib TIpUOOB B
CTpOCHHE U | B TMpUpOAEe M IKU3HM YEJOBEeKa | MPUPOJE U KU3HU denoBeka PaznuuaroT Ha
KHU3HENeATeNbHOCTh. | CheZJOOHBIE W SAAOBUTHIE TPHUOBI. | )KUBBIX 00BEKTaX M TabnMIAX CheJOOHBIE U
Poimp  rpuboB B | Oka3aHue mEpBOHl MOMOIIM TpH | A10BUThIE TpuObL. OcBaMBalOT TPUEMBI

IPUPOJE U KU3HU

OTpaBJICHUN SAJOBUTBIMH I‘pI/IGaMI/I

OKa3aHus I1epBOM ITOMOILY IIPU OTPABICHUU

YeroBeKa [InecHeBbie TPUOBI U APOAOKH. STOBUTHIMU rpubamu l'oToBsar
[nsamoynsie TpuObI Jlabopamopnas paboma MHUKpoOIpenaparsl M  HaOJIOMAI0T  TOJ
[InecueBbie TpUOBI U OcoOenHoctu CTPOCHHS | MUKPOCKOIIOM  CTpPOEHHE  MyKopa U
npoxokd.  ['puObl- | Mykopa u  gpoxoked  ['puObl- | npoxckeit. CpaBHMBAIOT YBHUJIEGHHOE IO
napasuThl napasuTsl. Ponb rpu0oB-napa3uToB B | MUKPOCKOIIOM C MPHUBEAEHHBIM B y4EeOHHUKE
MPUPOJIE U )KU3HU YETIOBEKA nzobpakenuem  OmpenensioT  MOHATHE
Lemoncmpayus «rpuObl-niapasuTbel».  OOBACHAIOT  pOJIb
Mynspkd - TUIOAOBBIX — TeJl | TPUOOB-TIAPA3UTOB B IPHPOJE W JKU3HU
rpuOOB-TIAPa3UTOB, HATypaJbHBIEC | YeOBEKa
OOBEKTHl (TPYTOBHKA, PYKABUHHBI,
TOJIOBHH, CHOPBIHBU U JIP.)
PA3JIEJI 4. llapcTBo PacTtenust
borannka — Ob6mas XapaKTEepUCTUKA OnpenensitoT MOHATUS «OOTaHUKay,
HayKa O pacTEeHHUSX | paCTUTEIHHOTO [ApCTBA. | «HU3IINE PACTEHUS», «BBICIIME PACTECHUS»,

IIpoucxoxnenue
pacTeHuM.
OCHOBHBIE STaIbI
pa3BUTHUSA

PaCTUTCIILHOT'O MUpa

MHoroo6pasue pacTeHui, UX CBS3b
co cpenoit ooutanus. Ponb pacrenunit
B 6uocdepe. OxpaHa pacTeHUil.

Llemoncmpayus
['epbapHbIe JK3EMIUISPBI
pacTeHuN. Tabnuiel,

BUAcOMaTepransl MeToibl U3y4eHHUs
JIpeBHUX pacTeHuil. M3MeHeHue wu
pa3BUTHE

pPAcCTUTENILHOTO  MHpA.

OcHOBHEBIE OTallbl pasBUTHA

PacTUTENBHOTO MUpPA

«CJIOCBHUIIC», «TAJIJIOM)).
Brigenstor CYIICCTBECHHBIC
IMPpU3HAKH paCTeHHﬁ. BEISBASIOT Ha JKUBBIX

00BCKTaX U Ta6J'II/II_[aX HU3IIIKMX M BBICHIHNX

pacteHuii HauOosee pacHpOCTPaHEHHBIX
pacTeHHMH,  OMACHBIX  JUId  YeJOBEKa
pacreHnidi. CpaBHUBAIOT IPEACTABUTEIEH

HU3MUX W BBICIIUX pPACTCHUH. BBIABIAIOT
B3aMMOCBSI3U MEXIY CTPOCHHUEM paCTCHUH

u ux MecrtooOutanneM  Omnpenenstor
TTOHSATHUS «TIAJIEOHTOJIOT U,
«Taneo0oTaHuKay, «PUHHODUTHD.

XapaKTepI/I3y10T OCHOBHBIC 3Tallbl pa3BUTUA
PacCTUTCIILHOTO MUpa

Bonopocnu,
MHOT000pa3ue,
cpena

Ponb

1704
CTpOEHHUE,
obutaHus
BOJIOPOCIIEH B
MPUPOAE U KU3HU

YEJIOBEK. Oxpana

Bonopocin: 0OIHOKJIETOYHBIE

U MHOrokjero4yHeie. CTpoeHue,
KHU3HENIEATSITFHOCTh, Pa3MHOKEHHE,
cpena oOuTaHUS 3€JeHbIX, OyphIX U
KPAaCHBIX BOJOPOCIIEH.

paboma

BOJIOPOCIIEN

Jlabopamopnas

Ctpoenue  3eleHBIX

BI)IJIG.]'ISIIOT CYIICCTBCHHBIC

npu3HakKu  Bojopociei.  Paborator ¢
tabiMuamMu W repbapHbiMH  oOpa3lamu,
ompenenss NpPeNCTaBUTENIEd BOAOPOCIEH.
pabotaior ¢ MuUKpockonoM OOBICHAIOT
pOJb BOJAOPOCIEH B TPUPOAE U KU3HU

yenoBeka. O0OCHOBBIBAIOT HEOOXOAUMOCTD




BOZIOpOCIIEH Ponp 3enenbix, OypbIX M KpacHbBIX | OXpaHbl Bogopociell Onpenenstor MOHATUS
JInmanHuku BOJOPOCJIEW B MPUPOLE U KU3HU | KKYCTUCTBIC JIMIIAWHUKW», <JIMCTOBATHIC
YyelnoBeKa,  OXpaHa  BOJOPOCIEH | TUINAWHUKHW», «HAKUIIHBIC JIMIIAWHUKH.
MuorooOpa3ue u pacnpoctpaHenne | Haxoasr numaifiHuky B pupoe
numanHukoB. CTpoeHue, MUTaHue U
Pa3MHOKEHHE JUIIATHUKOB.
3HayeHHe JUMIIAWHUKOB B MPUPOJE U
YKU3HH YEJIOBEKA
Mxwu, Bricmme CIIOPOBBIC BeimonHstoT 1abopaTopHyto padoTy.
HAaIlOPOTHHUKH, pacreHus.  Mxu, NANOPOTHUKH, | BeIIenstoT  cyllecTBEHHblE  IPU3HAKHU

XBOWIH, IMJIaYHbI

XBOIIH, TUIAYHBI, UX OTJIUYUTEIILHBIC
0CcOOEHHOCTH, MHOTroo0pasue,
pacrnpocTpaHeHHue, cpera OOUTaHWs,
pOJIb B MPUPOJIE U KU3HHU YEJIOBEKa,
OXpaHa.

Jlabopamopuwvie pabomol

BBICILIMX CIIOPOBBIX pacTeHuil. CpaBHUBAIOT

pasHble  TPYMIBI  BBICHIMX  CIIOPOBBIX
pacTeHU M HaXOAAT UX MPEICTABUTEIICH Ha
Tabnuiax W repOapHbBIX  oOpasiax.

OOBIACHIIOT POJIb MXOB, IIAIIOPOTHHUKOB,
XBOI.HGI71 U IUJIayHOB B HPUPOAC U KU3HU

CrpoeHue mMxa (Ha MECTHBIX | UelIOBEKa
BH/JIAX)

CtpoeHue  CHOPOHOCSILErO
XBOLIA

CrpoeHune  CIIOPOHOCSILEro
NanopoTHUKa  (Ha  YCMOTpEHHE
YUUTEIST)

I'onocemenn ['ooceMeHHBIE  pacTeHHs, Brimonssor nabopatopHyto padoTy.
bIE pacTteHust | OCOOEHHOCTH CTpoeHUS. | BRIIENSAIOT  CyIIeCTBEeHHBIE  MPHU3HAKOB
[TokpsiTocemenHble | MHOrooOpasue M paclnpocTpaHEHHE | TOJIOCEMEHHBIX  pacTeHud.  ONuchIBaroT
pacTeHus TOJIOCEMEHHBIX PAaCTEeHHU, X POJIb B | IPEICTABUTENCH TOJOCEMEHHBIX PACTCHUH

IPUPOJIE, WCTIOJB30BAHUE | C  WCIIOJB30BAHUEM JKUBBIX  OOBEKTOB,
YeJI0BEKOM, OXpaHa. TabIH1 u repOapHbIX 00pa3ioB.
Jlabopamopnas paboma OOBACHAIOT  pOJIb  TOJOCEMEHHBIX B
CrpoeHre XBOM U UIMIIEK | IPUPOAE M JKU3HU 4YeJOoBeKa BuIMOIHSIOT
XBOWHBIX (HAa NpHUMEpe MECTHBIX | J1a0OpaTOpHYIO paborty. Beiensror
BHUJIOB) [TokpeITOCEMEHHBIE | CYIIECTBEHHBIE MIPU3HAKH

pacTeHusi, OCOOEHHOCTH CTpPOEHHS,
MHOT000pa3ue, 3HaYeHNE B TIPUPOJIC
W KHU3HH YeloBeka. Jlabopamophas
paboma
Crpoenue
pacTeHus

OBCTKOBOI'O

MOKPBITOCEMEHHBIX pacTeHUW. ONMUCHIBAIOT
MPEACTABUTENCH TOJIOCEMEHHBIX PACTEHUMN
C HCHOJB30BAHMEM JKHBEIX OOBEKTOB,
TabIuUI u repOapHbIX 00pa3sIoB.
OOBSACHAIOT pOJIb TOKPHITOCEMEHHBIX B

npupoac 1 KM3HU YCIIOBCKA

buonorus. MHorooOpa3sue moKpbITOCEMEHHBIX pACTeHHH. 6 Kitacc

PA3JIEJI 1. Ctpoenne 1 MHOTroo0pa3ue NOKpPbITOCEMEHHBIX pacTeHMil

Crpoenue

CCMAH ABYAOJIBHBIX

CrtpoeHue cemsiH.
Jlabopamopnas paboma

OnpenensioT MOHSATHUSA

«OOHOAOJIBHBIC PACTCHUA», «ABYHOJIBHBIC




pacTeHuit N3ydyeHne CTpOEHMsI CEMSH | pACTEHHUS», «CEMSAONS», <«OHAOCHEPMY,
JIBYJI0JIbHBIX PaCTEHUN «3apOJIbIIIDY, «CeMEeHHas KOXYypay,
«CEMSHOXKa», «(MUKPOIIUIIE»
OTtpabaTbiBalOT yMEHUs, HEOOXOIUMBIC IS
BBINOJIHEHUS 1a00paTOPHBIX pa0or.
N3zyuatoT MHCTPYKTAX-TIAMATKY
OCJIEN0BATEILHOCTU NEUCTBUI npu
IIPOBE/ICHUH aHAJIN3a
Crpoenue OCOOEHHOCTH CTPOCHUSI CEMSH 3aKperIsoT MIOHSITUSA u3
CeMSH OJIHO/IOJIbHBIX PACTEHUN IIPEIbIAYILErO ypoKa. [IpumensitoT
OJIHO/I0JIbHBIX Jlabopamopnas paboma MHCTPYKTaX-IIaMATKY IOCJIEA0BaTEIbHOCTH
pacTeHui N3yuenne cTpoeHHs CeMsH | JCUCTBUW IIpM  IPOBEJCHHM  aHAIW3a
OJTHOJIOJIbHBIX PACTEHUH CTPOCHUS CEMSH
Bunst @OyHkuuu  KopHA. ['naBHBIH, OnpenenstoT MOHATHS — «TJIaBHBIN
KOpHEH. Tumnbl | GOKOBbIE M NPUAATOYHBIE KOPHHU. | KOPEHB, «OOKOBBIE KOPHUY, «IIPUAATOYHBIC

KOPHEBLIX CUCTEM

CTep)KHeBafl U MOYKOBAaTasi KOPHCBBLIC

KOpHHN», «CTCPKHCBAA KOPHEBAsA CHUCTCMaA»,

CHUCTEMBI. «MOYKOBaTas KOpHEBas CUCTEMAY.
Jlabopamopnas paboma AHanu3upyroT BUIbl KOPHEM W  THIIBI
Bunet kopHeil. CTep>KHEBBIE U | KOPHEBBIX CUCTEM
MOYKOBAaTble KOPHEBBIE CUCTEMBI
Crpoenue YyacTtku (30HBI) KOpHS. OnpenensitoT NOHATHS «KOPHEBOM
KOpHEH BHemHee M BHYTPEHHEE CTPOCHME | UEXJIMK», «KOPHEBOM BOJIOCOK», «30HA
KOpHS. JICNIEHUS», «30HA PACTSKEHUsA», «30HA
Jlabopamopnas paboma BCACBIBaHUSY, «30HA MIPOBEICHUS».
KopneBo#i uexMk U KOpHEBbIE | AHAIM3UPYIOT CTPOCHHE KOPHS
BOJIOCKHU
Ycnosus [Tpucnocobnenuss KopHeH K Omnpenenstor TIOHSITHS
IPOU3PACTaHMsl U | YCIOBUSAM CYLIECTBOBAHUS. «KOPHEIUIO/bI»,  «KOpPHEBBIE  KIIyOHUY,
BUJIOU3MEHEHUS Bunonsmenenus kopHen «BO3IYIIHBIE  KOPHM»,  <(IbIXaTEJIbHbIE
KOpHEHN KOPHU. YcraHnaBnuBaroT IPUYUHHO-
CIIEICTBEHHBIE CBSI3U MEXJIY YCIOBUSAMHU
CYLIECTBOBaHUSI W BHJIOM3MEHEHUSIMU
KOpHEH
IToGer. IToGer. JlucropacmonoxeHue. OmnpenensitoT  MOHATUS  «1100€ry,
[Toukn u ux | Ctpoenne mnouek. PacnosoxeHue | «oukay, «BEpXylLIeYHas IIOYKay,

crpoenue. Poct u
pa3BuTHE TIodera

nouek Ha crebine. Poct m pa3BuTHe
no0era.
Jlabopamopmuas paboma
Ctpoenue MOYEK.

Pacnosoxxenue moyek Ha credie

«maszyniHas IMo4kay, MpuaaTodHad ITIOYKay,

«BETETaTHBHAS  T[OYKA», «TECHEepaTHBHAs
MOYKa», «KOHYC HapacTaHUs», «y3em»,
«MEXKI0Y3ITHE, «rmaszyxa JUCTay,
«ouepeHoe JUCTOPACIIONOKEHHEY,
«CYNPOTHUBHOE JUCTOPACTIONOKEHHE,

«MYTOBYATOE PACIIOJIOKEHUEY.
AHanu3upyoT pe3ynbTaThl

nabopatopHoit pabOThl U HAOMIOACHUN 3a




pPOCTOM M pa3BUTHEM Mobera

Buemnee
CTPOEHUE JIUCTA

Buemnee crpoeHue  mcCTa.

®opma nucra. Jlucres mnpocTteie U

cioxHble. JKMIIKOBaHUE JINCTHEB.
Jlabopamopuas paboma

JIncTes IIPOCTHIC U CIIOXKHBIC,

OrnpenengaoT TMOHATUS <«JIUCTOBAs

IJIaCTUHKA», «UCPCUIOK)», <<‘IepeI_HKOBBH71
JINCT», «CI/I,I[SILII/Iﬁ JIUCT», <<HpOCTOI>'I JIUCT»,
«CJIOKHBIN JIUCT», «CE€TUATOC XKUJIKOBAHUC),

«Iapajui€IbHOC  XHUJIKOBAaHHUEC», <«AYI'OBOC

ux KHUJIKOBaHUE U | )KWIKOBaHHME». 3amoJHAIT TalJuIly 10
JUCTOPACIIONOKEHHE pe3ylibTaTaM MU3ydeHUs PA3IMYHBIX JINCTHEB
Knerounoe CtpoeHue KOXHIIBI  JIHCTA, OnpenensaioT MOHATHS — «KOXHUIIA
CTPOCHHME  JIUCTA. | CTPOCHUE MSAKOTH JHCTa. BrusiHue | nucray, «YCTHHIIAY, «XJIOPOTLTACTHIY,
Bunounsmenenue (bakTOpoB cpedbpl Ha CTPOEHUE JUCTA. | «cToIOUaTass TKaHb JIUCTay», «ryOdaras
JINCTHEB BunousmeHeHus TMCTHEB. TKaHb  JIUCTa», «  MSKOTb  JIUCTay,
Jlabopamopusie pabomul «IPOBOJSIIMM  MYYOK»,  «COCYIBD»,  «
CtpoeHue KOXKHUIIbI JINCTA CUTOBH/IHBIC TPYOKU», «BOJIOKHA,
Knerounoe crpoenue nucra «CBETOBBIC JIUCThSI», «TCHEBBIC JIHCThHSY,
«BHJION3MEHEHUSI JIUCTHECBY». BBIMOIHSIOT
nabopaTopHble pabOTHl U OOCYXHAIOT HUX
pe3ynbTaThl
Crpoenue Crpoenue cTebms. OnpenensaroT MTOHATUSA
cTebms. Mmuoroo6pasue cTeOmneil. | «TpaBsIHUCTBINA CTEOENbY», «IEePEBIHUCTHIN
MHoroob6pasue Jlabopamopnas paboma cTeOeNby, CIPSMOCTOSTYU I cTeOeIbY,
cTebneit BHyTpeHHee CTpoeHHE BETKHU | «BBIOLIUICS cTebemnby, «J1a3aronmit
JepeBa cTebenby, «TIOM3Y4H I cTeOeIby,
«UCUYEBUYKH», «IIPOOKA», «KOPaA», «IyO»,
«CUTOBHJIHBIE  TPYyOKW», «  JyOsIHBIC
BOJIOKHA, «KaMOHIt, «JIPEBECUHAY,
«CEep/LIEBUHAY, «CEP/IIIEBUHHBIC TyU).
Breimonustor nabopaTopHyro paboTy
1 00CYXKIAIOT €€ PE3yNIbTaThI
Bunousmen Ctpoenue u byHKIIUU Omnpenenstor TOHSITUS
eHure mooeron BHJIOM3MEHEHHBIX moOeroB. «BUJIOU3MEHECHHBII mooery,
Jlabopamopnas paboma «KOPHEBUIIE», «KIYOCHb», <«JIyKOBHIIAY.
N3ydyenne  Bumoum3MeHEHHBIX | Boimonmustor naboparopHyio paboTty U
noGeroB  (kopHeBulle,  KIyOeHb, | OOCYKIAIOT €€ Pe3yJIbTaThl
JTYKOBHIIA)
[BeTok u Crtpoenue 1BeTka. BeHumk OnpenensitoT TOHATUS ~ IIECTUKY,
€ro CTPOEHHE [[BETKA. Yameuka [[BETKA. | «THBIYMHKAY, (JICTIECTKI, «BEHUUK,
OxkonornBeTHUK. CTpOEHUE THIYMHKU U | «YAMICTUCTUHKI, « Yarieyuka,
nectuka. PacTeHuss OJHOAOMHBIC U | KIIBETOHOXKKA», «IIBETOJIOXKE», «IPOCTOM

JIByJIOMHBIE. dopmyna [IBETKA.
Jlabopamopnas paboma

N3ydeHue cTpoeHus LBETKa

OKOJIOIIBETHUKY, <JIBOMHOM OKOJIOIIBETHHUK),

«TBhIYMHOYHAas HUTB, IIBUIBHHK),

«PBUIBIEY, «CTOJIOUKY, «3aBS3bY,

«CEeMs3a4aTOK», «OJHOJOMHBIE DPACTEHUS,
Brinonusaror

«IIByIOMHBIE  pPACTEHUSI.




nabopaTopHylo paboTy u 0O0CYyXHalT ee
pe3yIbTaTh

CouBeTnsa

Buner couBermii. 3HadeHHE
COLIBETUH.
Jlabopamopnas paboma
O3HakOMJICHHE C Pa3IuIHBIMU

BUJIAMH COLIBETHH

BeimonustoT maboparopHyto pabdoTy.
3anoHAIOT  TaOIUILy

TCKCTOM

o  pe3yiabTaram
paboTel ¢ y4eOHHKa |

JIONIOJTHUTEIILHOW JTUTEpaTypoid

[Tnons! 1 ux Crpoenue IIJIOJIOB. Omnpenenstor ITOHATUSA
KJaccuukanus Knaccugukanus mioaos. «OKOJIOIUIOAHHUK»,  «IIPOCTBIE  IUIOABIY,
Jlabopamopnas paboma «COOpHBIE  IUIOABI», «CyXHE  IUIOABIY,
O3HaKOMJICHHE C CYXUMH U | «COYHBIE IUIO/BI», «OJHOCEMSHHBIE IIJIOBI»,
COYHBIMH IJIOJIAMU «MHOTOCEMSIHHBIE  IUIOJBI», «STOJa», «
KOCTSTHKa»,  «Opex», «  3EpHOBKa,
«CEMSHKa, «600», «CTPYUOK»,
«KOpOOOUKa», «COIIOAUE». BBIMONHAIOT
mabopaTopHyI0 padoTy. AHANM3UPYIOT |
CPaBHUBAIOT pa3u4yHbIe TUTO/TBI.
OO0cyxnarT pe3yabTaThl paboTHI
Pacnipoctpa Crocobbl  pacmpocTpaHEHUS PabGoratror ¢ TekcroM y4eOHHWKa,
HEHUE IUIO0OB M | IIoA0B U ceMsH. [lpucrnocoGnenus, | KOJUIEKIUSAME, repOapHbIMU IK3EMILISIPAMH.
CeMsH BbIpaboTaBIIuecs y II0J0B U ceMsiH B | Habmogator 3a crocobamu
CBS3M C PA3IUYHBIMH CHOCOOAMH | paclipOCTPaHEHUS IUIOJOB U CEMSH B
pacrpoCcTpaHeHHUs npupoze. I'otoBaT coobmenne «CrocoObl
pacrpoCcTpaHeHHs TUIOAOB M CEeMSH M X
3HAYEHHE JUIS PACTCHUI
PA3JIEJI 2. ’Ku3ub pacrenuii
MunepasibHOE ITouBenHoe UTaHuE OmnpenenstoT HOHATHUS
NUTaHue pacTeHuil | pacteHuil. [lorsiomenue BOABI U | «MUHEpaJIbHOE  MUTAHUE»,  «KOPHEBOE
MHUHEpAJIbHBIX BELIECTB. YTIpaBJICHHE | TABICHUE»,  «II0YBa»,  «ILJIOJOPOIHE»,
NOYBEHHBIM  THMTAaHUEM  pacTeHUil. | «ynoOpeHue». BpIensioT cyliecTBeHHbIE
MuHepaiibHble W OpPraHMYECKHE | MPU3HAKW IMOYBEHHOTO THTAHHS PACTECHHM.

ynoopenusi. CriocoObl, CPOKH U J103bI

OOBACHAIOT HEOOXOIMMOCTH BOCIOJIHEHUS

BHECEHUS ynoOpeHuil. Bpen, | 3amaca nuTaTeNbHBIX BEIIECTB B IOYBE
HAHOCHUMBIN  OKpyXKaroledl  cpeae | myTéM BHeceHUs ynoOpeHuil. OueHHBaIOT
WCIIOJIb30BaHUEM 3HAUUTEIBHBIX [103 | BpEl, HAWHOCHMBIN OKpYXarollel cpene
yoOpeHuit. Mepsl OXpaHbl | UCIOJIb30BAHUEM 3HAYUTEIIbHBIX 7103
IPUPOIHON cpeabl ynoopenuit.  I[lpuBomsar  noka3aTenbcTBa
(aprymeHTanys) HEOOXOIUMOCTH  3aIUTHI
OKPY’KaIOIIEeH Cpebl, COOMIOICHUS TTPaBUIT

OTHOUIEHHMSI K KUBOM MPUPOJIE
doTtocuHTE3 @orocuHTe3.  XIJIOPOIUIACTHI, Bersasisiror MPUCTIOCOOTIEHHOCTh
XJOpoUIII, UX poiib B (DOTOCHHTE3E. | pACTEHHH K HCIOJb30BAaHHIO CBETa B
VYnpasnenue dotocuHTe30M | Iporiecce  gorocuHTe3a.  OmnpenensroT
pacTeHUi: YCIIOBHS, BIIMAIOIIME HA | yCIOBHS IPOTEKaHUs ¢dorocunTesa.

WHTEHCUBHOCTD dborocuHTE3A.

OOBACHAIOT 3HaUEeHHE (POTOCHHTE3a U POJIb




3HaueHue ¢dboTocuHTE3A. Ponb

pacteHuit B o0pa3oBaHuM U
HAKOINNICHUHU OPraHnu4YCCKUX BCHICCTB

U KHCIIOpOJa Ha 3emiie

pacTeHUi B IPUPOJE U XKU3HHU YEIOBEKA

Jprxanue pacTeHuit

JpIxaHue  pacTeHUH,
CYIIHOCTb. PoJb yCThUI, YeueBUYEK U
razoooMeHe 'y

€ro

MEXKJIETHUKOB B
pacTteHui. B3auMOCBs3b IIPOLIECCOB

JBIXaHUS U OTOCHHTE3a

Br1ensrot cyiecTBeHHbIC TIPU3HAKA
neixanusg. OOBSICHAIOT pOJIb JBIXaHUS B
mporecce obmeHa BemecTB. OOBICHSIIOT
pONI  KHCIIOPOJa B TPOIECCE JIBIXAHHUS.
PackpbiBaroT 3HaYCHHE IBIXaHUS B KU3HU
YcraHaBIMBaOT

pacTeHUi. B3aMMOCBSI3b

MponecCoOB AbIXaHUA U (I)OTOCI/IHTe3a

Ncnapenue BojbI
PaCTEHUSIMU.
JIncroman

Hcnapenue Bojbl pacTCHUSIMH,
JIucronan,
3HayeHue. OCeHHs OKpacKa JIMCThEB

€ro 3HAa4YCHUC. €ro

Onpez(en;noT 3HAUYCHHUC MCIIapCHUA
BOJBI U JINCTOIIaJda B )KXU3HU paCTeHI/Iﬁ

Ilepensuxe
BOJIBI u
MMUTATEIbHBIX

HHUC

BEILIECTB B
pacTeHuu

Hepe,[[BI/I)KeHI/Ie BCIICCTB B
pacTCHHUM. TpchnopT BCIHICCTB KaK
cocTaBHasiT 4acTb OOMeHa BCIICCTB.

byHKIUSA
[lepenBmkeHre BOJIBI, MHHEPAIBHBIX

[IpoBoasmas cTel.
¥ OpPraHMYECKUX BEIIECTB B PACTEHUH.

3anacanue OpPraHUYECKUX
BEIIECTB B OpraHax pacTeHui, ux
UCIIOJIb30BaHUE IPOIIECCHI

3ammura

Ha
JKU3HEAEATEIILHOCTH.
pacTeHUM OT IOBPEKIACHUM.
Jlabopamopnas paboma
[TepenBuxeHnre BEHIECTB MO
noOery pacteHus

OOBACHAIOT  poOJdb  TpaHCIOpTa
BEIIECTB B Ipolecce OOMEHa BEIECTB.
OOBACHAIOT MEXaHHU3M  OCYILECTBICHHS
npoBosimei pyakuun crediss. OOBSICHIIOT
0COOEHHOCTH nepeABUKCHUS BOJIBI,
MUHEPAITBHBIX W OPTaHUYCCKUX BEIIECTB B
OMOJIOTUYECKHE

pacrenusax. IIpoBomar

OKCIIEPUMEHTHI 10 H3YYEHHUIO MPOIIECCOB
JKUZHENEATEIbHOCTH OpPTaHU3MOB u
OOBSACHSAIOT WX pe3ynbrarel. [IpuBomsT
JI0Ka3aTenbCTBA

(aprymenTariusi) HeOOXOAUMOCTH

pacTeHuM OT MOBPEKIACHUN

3alllUThI

IIpopacranue
CeMsSH

Ponme cemsH B KH3HHU
pacTeHuid. YcJOBHs, HEOOXOAMMBIE
Uil TIpOpacTaHus [Toces

cemsH. Poct u iuTanue IIPpOPOCTKOB.

CCMIH.

Jlabopamopnas paboma
Onpenenenne BCXO0KECTH

CEMSIH pacCTEeHUI U UX MOCEB

OOBACHSAIOT POJIb CEMSIH B JKH3HU

pacTeHUN. BrrsaBasior YCIIOBUA,
HEOoOXOMUMBIE MJII TPOpAcTaHUs CEMSH.
OO0OCHOBEIBAIOT HEOOXOAUMOCTh
COOIOZICHHSI CPOKOB U TIPABUII MPOBEICHUS

MIOCEBHBIX paboT

Crnioco0sl
pa3sMHOKEHUS
pacTeHun

PasmHoxeHHne OPraHU3MOB,

€ro  pojib B  IPEEMCTBEHHOCTHU
MMOKOJICHUI. PazmHoxenue
BAKHENIIEE CBOWCTBO OPraHU3MOB.
CnocoObl pa3MHOXKEHHUS OPTaHH3MOB.
becrionoe pa3MHOXEHHE pPaCTEHHUIA.

ITonosoe

Kak

pa3MHOKEHHE,
ITonoBrle

ero
0COOEHHOCTH. KJIETKH.
OMm1010TBOpPEHUE. 3HaueHue

ITIOJIOBOT'O Pa3MHOXKCHHA JJIA

Onpenensror
pa3MHOXEHUsA B

3HAYCHHE
KM3HH  OpPraHU3MOB.
XapakTepu3yloT OCOOCHHOCTH Oecroyioro
OOBACHSAIOT  3HAUYCHHUE
pa3sMHOXCHHUS.  PacKpbIBaroOT

0COOEHHOCTU U npeumMmynieCcTea I0JOBOTO

Pa3MHOXKCHUSI.
Oecroaoro

Pa3MHOXKEHHUS MO CPaBHEHUIO C OECIHOJIbIM.

OOBIACHIIOT 3HA4YCHHC IIOJIOBOTO
Pa3MHOXKCHUA TJIsI IIOTOMCTBA M 3BOJIFOIIUN

OpPraHUYeCKOTO MHpa




IIOTOMCTBA U IBOJIIOLIMH
OpraHMYECKOI0 MHUpa
Pa3mHoxeHue PasmHuoxenue BOJIOPOCIIEH, OnpenensaoT MNOHATHS «3aPOCTOK,
CIIOPOBBIX MXOB, NanoOpOoTHUKOB. IloloBoe M | «IIpEApPOCTOK», «300CHOPay», «CIHOPAHTHII.
pacreHuit Oecrionoe pa3MHOXKEHHE y CHOPOBBIX. | OOBSCHAIOT pOJNb YCIOBHA CPEIbl  JUIS
UYepenoBaHue MOKOJIECHUN II0JIOBOTO M OECIoJoro pa3MHOXKEHHA, a
TaK)K€ 3HAUEHUE YepeIOBaHUS [TOKOJIIEHUH Y
CIIOPOBBIX PACTEHUI
Pazmuoxenue Pa3MHOXEeHME Tr0JI0CEMEHHBIX OnpeneneHne TMOHATHMA: <«IIbUIBLIAY,
CEMEHHBIX U TOKPBITOCEMEHHBIX  PACTEHUH. | «IbUIbLIEBas TPYOKa», «IBLUIBIIEBOE 3€PHOY,
pacTeHui Onbutenne. CrnocoObl  OMBUICHUS. | «3aPOJBIIIEBBI  MEIIOK», «IBUIBIIEBXOI,
Onog0TBOpEHUE. JIBoliHOE | «1ieHTpaJIbHAs KJIETKa», «IBOMHOE
OILJIO/IOTBOPEHUE. OO6pa3oBaHue | OMJIOOTBOPEHUE, «OTBLICHUEY,
IJIOJIOB U CEMSIH «IIEPEKPECTHOE OTIBbUIIEHUEY,
«CaMOONBLICHUEY, «UCKYCCTBEHHOE
onbuieHHE». OOBACHIIOT MNPEUMYIIECTBA
CEMEHHOI'0 Pa3MHOXKEHUS Mepe]l CIOPOBBIM.
CpaBHHBAIOT pa3anyYHbIe Coco0bI
onbUIeHUs U UX posid. OOBACHAIOT 3HAUCHUE
OIJIOIOTBOPEHUSI M 00pa3oBaHus IUIOAOB U
CEMSH.
BereraTtuBHoe Crioco6s1 BEr€TaTUBHOTO OnpenensoT TMOHATHA «IEPEHOK,
pa3MHOXKEHHE pPa3MHOKEHUS. «OTHPBICK»,  «OTBOJOK»,  «IIPUBUBKaY,
MOKPBITOCEMEHHBIX Jlabopamopnas paboma «KYyJIbTypa TKaHEW», «IPUBOIN», «IIOABOI.
pacTeHui BereratuBHoe pa3MHOKEHHE OOBsCcHIIOT 3HAYECHUE
KOMHATHBIX paCTEHUU BETr€TaTUBHOIO Pa3MHOKEHHUS
MOKPBITOCEMEHHBIX ~ pacTeHUH U €ro

HCITIOJB30BaHHUEC YCIIOBCKOM

PA3AEJI 3. Kinaccupukanusi pacreHui

CucremaTtuka OcCHOBHBIE ~ CHUCTEMaTHYECKHE OrnpeaensroT NOHATHS «BUIY, «POIN,

pacTeHHi KaTeropuu: BHJ, POJ, CEMENCTBO, | KCEMENUCTBOY, «KJace», «OTIem,
KJIacC, OT/eJ, HAPCTBO. 3HAKOMCTBO C | «IAPCTBOY. Brigenstor MPU3HAKH,
KIaccudukanuein LIBETKOBBIX | XapaKTE€pHbIE IS JIBYJIOJIbHBIX u
pacTeHuit OJHOJOJIBHBIX PACTEHUI

Kiacc [IpusHaku, xapakTepHble s Brigenstor OCHOBHBIE OCOOCHHOCTH

JBynonbHbIE pactenuil cemeiictB KpecrouBeTHble u | pacTeHuil  cemeiicTB  KpecTtonBeTHbie U

pacTeHusl. PosonBeTHEIE PosonBeTHEIE. 3HaKoMATCA c

CewmeiicTBa ONPEAECITUTENBHBIMUA KaPTOUKAMHU

Kpecroupernsie u
Po3ouserHsble




CewmelicTBa IIpu3Haku, XapaxkTepHbIe I

Breiaensor OCHOBHBIE OCOOEHHOCTH

[Tacnenoseie u pactenuii cemenictB IlacimeHoBble u | pacteHuid  cemeiictB  [lacieHoBble U
BoboBeie Bo6oBeie bobGoBbie. OnpenensioT pacTeHHs 1O
KapTOYKaM
CemelicTBO [Ipu3Haku, xapakTepHble s Brigenstor OCHOBHBIE OCOOCHHOCTH
CI10)KHOLIBETHBIE pacteHull cemerictBa COKHOUBETHBIE | pacTeHUd  cemeiictBa  CIlI0)KHOLIBETHBIE.
OnpenensroT pacTeHus 0 KapTouKaM
Knacc [IpusHaku, xapakTepHble IS Brigenstor oCHOBHBIE OCOOEHHOCTH
OnHO0NBHEIE. pacTeHHH ceMeWCcTB 3JIaKOBblE U | pacTEHUM ceMelCTB 311akoBble U JIuneiiHble.
CewmelicTBa JIuneitnele OnpenensroT pacTeHUs 110 KapTOUYKam

31aKOBBIE U

JIunetinsle.

Baxxneiinime Baxueiinue T'oroBAT cCOOOLIEHMS HAa OCHOBE
CENBbCKOXO3SIMCTBE | CEIbCKOXO3SAMCTBEHHEIE pacTeHus1, | U3y4EeHHs TEKCTa yueOHHKa,
HHbIC PaCTEHUS arpoTeXHUKa  UX BO3JICJIBLIBAHUS, | JIONIOJTHUTCIBHON JIUTEpaTyphl Hu

HCIIOJIB30BaHHUEC YCIIOBCKOM

marepuanoB  MHrtepHera 00  uctopuu
BBEICHUS B KYJIbTYpy U arpoOTEXHHKE
BAKHEUIINX KYJbTYPHBIX JBYIOJIBHBIX U
OJIHOJIOJIBHBIX PaCTCHUM, BBIPAIIUBAEMBIX B
MECTHOCTH IIPOKHUBAHMS IIKOJBHUKOB

PA3JIEJI 4. Ilpupoanbie cooduecTBa

[Ipuponnsie Tumst PaCTHTEIBHBIX Onpenensror IMOHATUS
coo0IIecTna. COOOIIECTB. Bzaumocss3u B | «pacTUTEIHHOE COOOIIIECTBOY,
Bzaumocss3u B pacTUTEILHOM COOOIIIECTBE. | «PACTUTEIBHOCTHY, «IPYCHOCTBY.
pacTUTEILHOM Ce30HHEBIE H3MEHCHHS B | XapaKkTepu3yroT pasITuYIHbIE THIIBI
cooO1ecTBe pacTUTEIBLHOM COOOIIIECTBE. | PACTUTENBHBIX COOOIIECTB. Y CTAHABIMBAIOT
COXXHUTENBCTBO OpraHu3MOB B | B3aUMOCBSI3U B PACTUTEIHHOM COOOIIECTBE
pacTUTENILHOM COO0IIecTBE
Pa3BuTHe 1 cMeHa CMmena pacTUTETBHBIX OnpenenstoT ~ MOHSTHE «CMEHa
pacTUTETBHBIX coo01iecTB. TUIBI paCTUTETHHOCTH. pacTUTENBHBIX Cco00mIecTB». PabotaroT B
co00I11eCTB Oxekypcust rpynmnax. [logBomAT WTOTHM  DKCKYPCHH
[Ipupomnoe cooOmectBO ® | (OTYET)
YeJIOBEK
Brnusguue Bnusuue XO3SUCTBEHHOM OnpenenstoT HOHSTHUS
XO03SMCTBEHHOU JIeSITeIIbHOCTHU YyeJI0BEKA Ha | «3alOBEIHUKY, «3aKa3HUKY,
EeITEIbHOCTH pactutenbHbId Mup. VcTopus oXpaHbl | «parioOHaIBLHOE MPUPOOTIOTB30BAHUE.
YyeJ0BEKa Ha npupoabl B Hamei crpane. Poap | O6cyxnator OTYET o 3KCKYpPCHUH.
pacTUTEIBHBIN MUD | 3aITOBETHUKOB H 3aKa3HUKOB. | BeiOuparot 3aanue Ha J€TO

PanmonansHOE MPUPOIOIOIH30BAHNE




Bbuonorus. JKusotHbie

7 Ki1ace
Tema Coaepixanue Bup nesiTteibHOCTH y4eHUKA
BBeaenue

Hcropus OOuiue cBefeHUs O KUBOTHOM OmnpenensttoT HOHATHUS
pas3BUTHUSA 300J0TUN | MUpe. McTopus M3ydeHUs KUBOTHBIX. | «CUCTEMATHKAY, «300JIOT U,
MeTto/1bl U3y4EeHUSI JKUBOTHBIX «CUCTEMATHYECKUE KaTEeropum».
OnucelBaloT ¥ CPaBHUBAKOT  LlapcTBa
OpraHMYecKOro  mupa.  XapakTepU3yroT
3TaIlbl pa3BUTHS 300JI0THH.

KnaccuuiupyroT XKUBOTHBIX. OTpadaThiBa
npaBuiia paboThI C Y4€OHUKOM.

CoBpeMeHH
ast 300JI0TUs

Hayka
cTpykTypa. CXOACTBO W pasziuyus
JKUBOTHBIX M pacTeHuil. Cucremarnka

300J10TUsA u €C

JKHUBOTHBIX

OnpenensioT
KHUTa,

nousatus  «KpachHas

«QTOJIOTHS»,  «300reorpadusy,
«OHTOMOJIOTHSI», «UXTUOJIOTHSI,

«OPHUTOJIOTHUA», <«OBOJIOLUA IKHUBOTHBIX)».

«CTpyKTypa HayKu
Hcnonb3ys JONOJIHUTENIbHBIE
UHpOpPMALIUK,  PaCKpPbIBAIOT
3HAUYEHHE 300JIOTMUECKMX 3HAHUH, pOJib U
3HAYEHUE JXMBOTHBIX B INPUPOJAE U KU3HU

CocTaBisitlOT — cXemy
300JI0THI».
UCTOYHUKHU

yesioBeka. OOOCHOBBIBAIOT HEOOXOJIUMOCTH
PaIMOHATIFHOTO HCITOJIb30BAHUS KUBOTHOTO
MUpa U ero oxpaHsl. 3HakomsTcs ¢ KpacHoit

KHUTOMU
MHuoroo0pa3ue >KUBOTHBIX
Paznen 1. Ilpocreiinue

[Tpocreiimm [Tpocreitmme. Muoroobpasue, OnpenensioT MTOHATHS
e: KOPHEHOXXKH, | cpena u  Mecta obutanus. OO0pa3 | «mpocTerinmey, «KOPHEHOXKH,
paauosspuu, KU3HU U TIOBeAeHUE. buonorudeckue | «paauosipun», COJIHEUHUKU,
COJIHEYHUKH, U DKOJOTMYECKHE  OCOOCHHOCTH. | «CIIOPOBUKHY»,  «IHUCTa»,  «PAKOBHHAY.
CIIOPOBHUKH 3HaueHre B Opupode M ku3HU | CpaBHUBAIOT MPOCTEUIINX C PACTEHUSMHU.
YeJI0BEKa. CucreMaTU3UpyIOT 3HAHUA TPU 3AMOJTHEHUU
Ilemoncmpayus TaOIUITBI «Cx0ACcTBO u paznuuus
Kussie uH(Y30pUH, | IPOCTEHIINX  KUBOTHBIX UM  PaCTEHUI».
MHKpOMIpenapaThl IPOCTEUIIINX 3HaKOMSTCS c MHOT000pa3uemM

MPOCTEHIINX, OCOOEHHOCTSIMU UX CTPOEHUS
Y 3HAYEHHUEM B IIPUPOJE U KU3HHU YEJIOBEKA.
Beinonssior CaMOCTOSATEIIbHBIE
HaOJI0ICHNUS 32 IPOCTEHIIUMH B KYJIbTYpax.
OdopMIIAIOT 0TYET, BKIIOYAOLMMN  XOJ

HAOIIOEHUNA U BBIBOJBI




[Ipocreiimm
€: JKTyTUKOHOCIIHI,
uH(y30pun

cpema W Mecta OOWTaHHS.

u SKOJIOTHUECKHE
3HaueHue

[Ipocreiimme. Muoroobpasue,

O6pa3

JKU3HU M noBejeHue. buonornyeckue

0COOEHHOCTH.

B IIpUpoaA€ W IKU3HHU

yenoBeka. KononnansHbIC OpraHnu3Mbl

OnpenensioT MOHSATHUSA
«uHDy30pUn», «KOJIOHUS,
(OKTYTUKOHOCIIBD». CucremMaTu3upyor
3HaHUST ~ TPU  3aMOJIHEHUH  TaOJUIIBI
«CpaBHUTENBHAS XapaKTePUCTHKA
CHCTEMAaTHYECKMX TPYII  MPOCTEHIINX).
3HaKOMSTCS c MHOT000pa3reM

HpOCTCﬁMHX, OCOOCHHOCTSIMH MX CTPOCHUA
1 3HAYCHHUEM B IIPUPOJC U )KU3HU YCIIOBCKA

Pazgen 2. MHOTOKJI€TOYHBIE ")KUBOTHDLIE

Tun I'y6ku. Kunaccsr: ['yOxu. OnpenenstoT  MOHATUSL ~ «TKaHbY,
N3BectkoBble,  CrekisHHbIE, | MHOrOOOpasue, cpena | «peduieke», «yOKH», «CKEJIETHbIE HIJIbI»,
OOBIKHOBEHHBIE oOuTaHus, 00pa3 KMU3HHU. | «KICTKH», «CIELUAIN3ALUA», «HAPYKHBINA

buonoruueckue U | CJION KJIETOK», «BHYTPEHHUH CIIONH KIETOK.

9KOJIOTUYECKUE CucTeMaTU3UpyIOT 3HAHUS TIPU 3aIIOJTHEHUN

0COOCHHOCTH. 3HaueHue B | TaOIuLbl «XapaKTepHblEe YEepThl CTPOCHUS

pupoe 51 XKU3HH | Ty0ok». Kiaccupummpyror Tum ['yOxwm.

4eJI0BEKa BrusBisitor pazna4us MEXTY
IPEJICTAaBUTENIIMA  PA3JIMYHBIX  KJIACCOB
ryook

Tun KumeynononoctH OnpenenstoT MOHATUS «ABYCIOHHOE
Kumeunononocrasie. Knaccsl: | bie. MHOroo6pasue, cpeaa | )KHUBOTHOE», «KHLIeYHast HOJIOCThY,
I'mapounusle, Crudouansle, | oOuTaHus, o0pa3 XHU3HU. | «pajudalbHAs CUMMETPHUS», «IIyNanblay,
Kopamnossie [onunmnsr buonornueckue U | «OKTOAEpMay, «QHTOJEPMAY,

9KOJIOTUYECKUE «CTpEeKaTeJIbHbIE KIIETKI», «TIOJTUTI,

0COOEHHOCTH. 3HA4YECHUE B

«MeJly3a», «KOpajll», «pereHepaius». Jarot

pupoJie u KU3HH | XapaKTepUCTUKY TUTa KUIedHomonoCcTHEIE.
yenoseka. Mcuesaromue, | CucTeMaTu3upyroT TUM
peakue u  oxpaHseMble | KHIIeuHOnmoIOCTHBIE. BoisBnstor
BH/JIBI. OTJINYMTEIbHbIE MPU3HAKU TPEACTaBUTEICH
Llemoncmpayus pa3HBIX  KJACCOB  KHIIIEYHOMOJIOCTHBIX.
Mukpornpenaparsl | PackppiBatoT 3HaUeHUE KUIIIEUHOTOJIOCTHBIX
THPEI. B MIPUPO/IC U )KU3HU YEIIOBEKA
O6pa3siiet
KOPaJlJIOB.
Bnaxusie
npenaparsl Meays.
Buneoduibm
Tun Ilnockue uepBu. [Inockue  uepBwu. OnpenensioT TOHATUS  «OPTaH»,
Kiaccsr: Pecauunsie, | MHOTOOOpa3ue, cpena | «cucrema OpTaHOBY, «TPEXCIOITHOE
Cocanpiuku, JIeHTOUHBIE obutanms. O6pa3 )KU3HU U | )KUBOTHOE», (IBYCTOPOHHSS CHMMETPHSI»,
MOBEJICHNE. «IMapa3zuTHU3M, «KO>XHO-MBITIICUHBIN
buonornueckue U | MEHIOK», «repMa(poanuT», «OKOHYATEIbHBII
3KOJIOTUYECKUE XO035MH»,  «YEPEelIOBAHHE  MOKOJICHUI.
O0COOCHHOCTH. 3Ha4YeHUE B | 3HAKOMSITCS c yepTamu




pupojie u KU3HU | IPUCIIOCOOJICHHOCTH TUIOCKUX YepBed K
YeJloBeKa napasuTuueckoMy oOpa3y xkusHu. [lator
XapakTepucTuky Tumna Iliockue dyepsw.
OO060CHOBBIBAIOT HEOOXOIUMOCTH MPUMEHSITh
MOJIyUeHHBIE 3HAHUS B  IOBCEIHEBHOMN
KU3ZHU
Tun Kpyrisie yuepsu MHuoroo6pasue, OnpenensioT TOHATHUS «IEpBUYHASA

cpela U Mecta OOWTaHUS.

Oo6pa3 KU3HU u
IIOBEJICHUE.
buonornueckue u
DKOJIOTUYCCKUE

0COOCHHOCTH. 3HAUY€HUE B
pUpoe u
YeloBeKa

KHU3HU

I10JIOCTh Tenay, «MULIeBapUTEIbHAS
CUCTEMA»,  «BBLICIUTENIbHAA  CUCTEMaY,
«II0JIOBasi ~ CHCTEMa»,  «MYCKYyJaTypay,
«aHaJIbHOE OTBEPCTHUE», «PA3HOIOJIOCTbHY.
Jator xapaktepuctuky Tuna Kpyrisie
yepBd. OOOCHOBBIBAIOT HEOOXOAMMOCTb
IIPUMEHEHHs  TOJY4YCHHBIX 3HAHUH B

MOBCEIHEBHOM KU3HU

Tun Konpuateie uepsu,
Knacc
WU

1580301 KOJIHYEITEI.
MHoromeTHHKOBEIE,

TTonuxeTsl

KonpuaTeie uepsu.
MHOroneTHHKOBBIE.
Mmuoroo6pasue, cpena
obutanus. OOpa3 KU3HU U
MOBE/ICHHE.
buonornveckue u
IKOJIOTUYECKUE
0COOCHHOCTH. 3HAUY€HUE B
pUpoJIe u KU3ZHU
YelloBeKa

OnpenensitoT MOHATUS «BTOPUYHAS
MI0JIOCTh TENa», «IIapanoius», «3aMKHYTas
KpOBEHOCHasI

CUCTEMAN, «IIOJIUXECTHI»,

«IIETUHKUY», «OKOJIOTJIOTOYHOE KOJIBIIOY,
«OprolIHas HepBHAs LEMOYKay, «3aboTta o
notoMcTBe». CHCTEMATU3UPYIOT KOJNbYaThIX
yepBeid. JlaloT  XapaKTepUCTHKY  THILY

Konpuatsie 4YCpBU

Kitaccer KOJIBYELOB:

MajomeTHHKOBEIE, W

Omnuroxetsl, [Tuspku

MaJsonienHKOBBIE.
[MusiBku. MHoroob6pasue,
cpela U Mecta OOMTaHUS.
O6pa3 KU3HU "
MOBE/ICHHUE.
buonoruueckue u
IKOJIOTHYECKUE

0COOEHHOCTH. 3HAYECHUE B

IPHUPOJIE u KU3HH
YeJIoBeKa.
Jlabopamopnas
paboma
3HaKOMCTBO c
MHOT000pa3uemM

KOJIbYaThIX qepBeI‘/'I

OrnpefensoT TOHATHUSL «IUaray3a,

«3aluTHAS Karcymiay, «CUPYIHHY,
«aHabmo3y». PaboTaroT ¢  pazTUYHBIMU
uctoyHukamu  (kauru,  VHTepHeT) ans
MOJTyYEHUsl TOTOTHUTENbHON MH(OPMAIINH.
[IpoBoasT HaOmomeHUsS 3a JI0XKIECBHIMHU
Odopmitstor

BKJIIOYAIOIUKM ONMCAaHHE HaOJIIOJACHUA, €ro

YCPBAMU. OTYCET,

pe3yJbTaT U BBIBOJBI

Tun Mosutrocku

brnonornueckue wu
DKOJIOTUYECKUE
0COOCHHOCTH. 3HAYeHUE B
npupojie n
YyeJIoBeKa

KHU3HU

OHpe)IeJ'IHIOT IIOHATHUA «PAaKOBHUHA»,

«KMaHTHA», «MaHTHIHAA IIOJIOCTB»,

JIETKOE», <OKaOpBI», «CEPALE», «TEPKay,
«UIIeBapUTEIbHAS  JKEJIe3a», «CIIOHHBIE

JKECIC3bI», «rjiasa», «II0YKH»,




«mudhepeHIraIys Teaa

Kiaccsl  MOJITIOCKOB: bproxoHorue. Onpenenstor ITOHATUSA
bproxonorue, JIBycTtBOpuatsie, | [[BycTBOpUaThIE. «OPIOXOHOTHEY, «IBYCTBOpYATHIEY,
['onoBonorue ['onoBoHormeE. «TOJIOBOHOTHE», «PEAKTUBHOE IBUKEHUEY,

Mmuoroo6pasue, cpeia U | «IepaamyTp»,  «UEpPHHIIbHBIE  MEIIOK»,
Mecta obutanus. OOpa3 | «kemMuyr». BBISBISIOT pa3auuus MEXIy
YKU3HU U [TOBEJICHUE. MIPEACTABUTEISIMU pa3HbIX KJIaCCOB
Llemoncmpayus MOJUIIOCKOB.
Pa3nooOpa3zHbie
MOJUTIOCKH u ux
PaKOBUHBI.

Tun Urnokoxue. Hrnokoxue. OnpenendioT  HOHATHS  «BOIHO-
Knaccel:  Mopckue  aunuu, | MHOrOOOpasue, cpena | cocyaucTass ~ CUCTEMa»,  «U3BECTKOBBIN
Mopckue 3BE3apl, Mopckue | obutanus, oopa3 Ku3HU U | ckeneT». CpaBHUBAIOT  Mexay  coOoi
eXH, lNonmorypun, WJIY | ITIOBEJICHUE. IIPEACTABUTENEH pa3HbIX KJIACCOB
Mopckue orypiibl, Oduypsl buonornueckue u | Urnokoxux

JKOJIOTUYECKHE

0COOEHHOCTH. 3HA4YCHUE B

NpUpoae u JKU3HU
YyeJoBeKa.
Jlemoncmpayus

Mopckue 3Be31bl U
JIPYTUE UTTIOKOXKUE.

Buneoduibm.

Tun  Ynenucronorwue. PakooOpa3Hble. OnpenensitoT MOHATUS «HAPYKHBIN
Knaccsr: PakooGpasnsie, | [TaykooOpasHbie. CKEJEeT», «XHUTHH», «CJIOXHbIC TJla3ay,
[TaykooGpa3Hble MHoroo0Opasue. Cpena | «Mo3au4yHOe  3peHHUE», «pa3BUTHE 0Oe3

oOuTaHus, o0pa3 >KU3HU U | IPEBPALICHUA», «IIayTHHHbIE OOpPOJaBKU»,
MIOBE/ICHHUE. «MTayTHHA», <JIETOYHBIE MEIIKH», «Tpaxen»,
buonoruueckue U | «oKaOepHBIN TUI IBIXaHUSNY, JIETOUHBIA THUI
9KOJIOTMYECKHE JBIXaHUS», «TpPaxeWHbId THUI JbIXaHUIY,
0COOCHHOCTH.  3HaueHue | «rmapreHoreHe3y». [IpoBoasaT HabmoneHus 3a
BIIPUPOAE U  JKU3HU | pakooOpasHbIMH.  OQopMISIOT  OTYeT,
YeJioBeKa. BKJIIOUAIOLIUI OMUcaHue HaOJIIOIEHUS, €ro
Jlabopamopnas pe3ynbTaThl U BBIBOABL. MIumrocTpupyrot
paboma IpUMepaMu 3Hau€HHe pPakooOpa3HBIX B
Msoroo0pasue IIPUPOJIE U )KU3HH UEIOBEKA
paxooOpa3HbIX
Tun  YneHucToHOTHE. Hacekowmsre. OnpenensoT MOHATUS «AHCTUHKT,
Kiacc Hacekombie MHuoroob6pasue. Cpena | «mmoBeneHue», «rpsiMoe pa3BUTHEY,
oOuTaHus, o0pa3 *KHU3HU U | KHETPSMOE pa3BUTHEY. Boinonusitor
MOBE/ICHHUE. HENoCpeICTBEHHbIE HaOJI0IeHUs 3a
buonoruueckue U | HACEKOMBIMHU. Odopmisior OTYET,
9KOJIOTMUYECKUE BKJIIOYAIOIIUI ONUCaHWe HAONIOACHHS, €ro

0COOCHHOCTHU. 3HAYEHUE B

PE3YyIbTaThl U BHIBOALL




pupoe 51 KU3HU
YeJI0BeKa
Jlabopamopnas
paboma
MHuoroo6pasue
HACEKOMBIX
OTpsAnbl  HacCEeKOMBIX: TapakaHoBbI€. PaGorator ¢ Tekcrom maparpada.
TapakaHoBble, IIpsamokpeuibie, | [IpsMoOKpbUIbIE. I'otoBar IIPE3EHTALUIO U3y4aeMoro
YxoBéptky, [lonéuku YX0BEPTKHU. Ilon€énku. | Marepuana € IIOMOIIBIO KOMIIBIOTEPHBIX
Mmuoroo0Opasue. Cpena | TexHon0THI
obutanus, o0pa3 KU3HU U
IIOBEJICHUE.
buonoruueckue "
JKOJIOTMUECKHE

0COOEHHOCTH. 3HAYeHUE B

pupojie u KU3ZHU
YesioBeKa
OTpsiibl  HaCEKOMBIX: Crpeko3pl.  Bom. OnpenensitoT MOHATUE «Pa3BUTHE C
Ctpeko3sl, Bun, Kyknu, | Kyku. Knomnsl. | mpeBpameHuem. OO0OCHOBBIBAIOT
Kionsr Mmuoroo6pasue. Cpena | He0OXOAUMOCTD WCIIOJIb30BAHUS
oOuTaHus, o0pa3 *KU3HU U | MOJYYEHHBIX 3HAHUHN B )KU3HU
MIOBEJICHUE.
buonoruueckue "
9KOJIOTHUECKHE
0COOCHHOCTH. 3Hau€HUE B
IpUpoJIEe U HKU3ZHU
YeJioBeKa
OTpsanbl  HacCEeKOMBIX: Yemryekpbuible. Omnpenenstor TIOHSITHS
Yemryekpobuible, uan babouku, | PaBHOKpBLIbIE. «YEIIyEeKpBLIbIE, U 6a00uKn»,
PaBHOKpBUIBIE,  JIBYKpBUIBIE, | [IBYKpBUIBIE. broxu. | «rycennnar, «PaBHOKPBUIBIEY,
broxn MHoroo0Opasue. Cpena | «IBYKpBUIBIEY, «Ooxm». I'oToBsaT
obutanusi, o0Opa3 >KMU3HU U | MPE3EHTAIMI0O W3y4aeMoro Marepuaiga ¢
MOBE/ICHHUE. MOMOIUIbIO0 KOMIIBIOTEPHBIX TEXHOIOTHM
buonornueckue u
9KOJIOTHYECKHE
0ocoOeHHOCTH. 3HaYeHue B
IpUpoJIE u KU3HU
4eJIoBEKa
Otpsin HACEKOMBIX: ITepennoH4YaTOKpBLIT Omnpenenstor MIOHSITHS
[lepenoH4aTOKpHUIBIE pie. MHorooOpasue. Cpena | «oOmiecTBeHHbIE YKUBOTHBIE,
oOuTaHusi, o0pa3 *HU3HU U | «CBEPXIApa3UT», «IIEPENOHYATOKPHUIBIEY,
MOBE/ICHHUE. «HAE3THUKW, «MaTKay, «TPYTHU»,
buonornueckue U | «paboune MYENbl»; «MEMY, «IPOIOIUCH,
9KOJIOTMUYECKUE «BOCK», «COTbD». MImOCTpUpyIOT 3HaUeHUE

0COOCHHOCTHU. 3HAYEHUE B

NEpCIOHYATOKPBIIBIX B IMPUPOAC U KU3HU




pupojie u JKU3HU | 9eIIOBEKa IPUMEpaMu
YyeIoBeKa

KounrtponbHo- CpaBHUBAIOT KMUBOTHBIX M3y4aeMBbIX

0000mIarONMi ypOK MO TeMe KJIacCOB M THUIOB  MEXAYy  COOOil.

«MHOTOKJIETOYHBIE )KUBOTHBIE. OOOCHOBBIBAIOT HEOOXOIMMOCTD

Becmno3BoHOYHEBIEY WCIIOIB30BAaHUS ITIOJIYYCHHBIX 3HAHUH B

MMOBCEIHEBHOM KU3HU

Tun XOpaoBbIE. Knacc OnpenensioT MOHATHS — «XOpAay,

ITontunel:  becuepennble U | JIJaHUETHUKH. Knacc | «uepen», <«II03BOHOYHHUK»,  «IIO3BOHOK).

UYepennsle, wiu [lozBonounsle | Kpyrimopotsie. Cpena | CocraBustor TaduLy «O06mas

obuTaHus, 0o0pa3 >KMU3HH, | XapaKTEPUCTUKA TUIA XOPAOBBIX».

MOBEJICHHE. [Tonyuator wuHpOpMaMK O  3HAUYCHUU

Bbuonoruueckue W | JaHHBIX >KUBOTHBIX B IPHUPOAC U IKH3HU

DKOJIOTHYECKHUE 4yenoBeKa, paldoTaloT ¢ Yy4eOHUKOM U

0COOEHHOCTH. 3HaYeHUE B

JOTIOTHUTETILHON JTUTEepaTypo

MIpUpoJIe u HKU3HU
YeJioBeKa
Kitaccebr pBIO: PbI0BbI. OnpenensitoT HOHATUA — «HELIys»,
Xpsmesble, KocTHbie Mmuoroo0Gpasmue. Cpena | «miaBareiabHbIN IIy3BIPbY, «OoKOBast
oOuTaHus, o0pa3 >KMU3HH, | JIMHUSY», «XPSAIIEBOM CKEIeT», «KOCTHBIN
MIOBEJICHHE. CKeJIeT», «IIByXKaMepHOE cepAaLe».
buonoruueckue u | Beimonustor HEIOCPECTBEHHbIE
9KOJIOTHUECKHE HaOmoneHuss 3a  pelbamu.  OdopmisioT
0COOE€HHOCTH. 3HAYEHHUE B | OTUET, BKJTIOYATOIIH I oInMcaHue
IpUpoJIe U YKU3HU | HAOJIIOJIEHUS, €T0 PE3yJIbTaThl U BBIBOIbI
yelnoBeka. Mcuesaromme,
peakue U OXpaHseMble
BUJIBI.
Jlabopamopnas
paboma
HaGmronenne  3a
BHEUIHUM CTPOCHHEM U
NepeBUKEHUEM phIO
Kiace XpsieBbie XpsmieBble  pbIObI. XapakTepusyrT MHOrooOpasue,
PHIOBL. OTtpsiapr: Axynel, | MHOTOOOpasue. Cpena | oO6pa3 >XKuU3HH, MeCTa OOWTAHHUS XPSIIEBBIX
Ckatbl, XumepooOpa3Hble oOuTaHus, o0pa3 KWU3HH, | pbl0. BBIABIAIOT YepThl CXOACTBA U
MIOBE/ICHHUE. paznuuus MEXIY IIPEICTaBUTENSIMH
buonoruueckue U | U3y4aeMbIx  oTpsnoB.  Paborator ¢
9KOJIOTMUECKHE JIOTIOTHUTEIbHBIMU HCTOYHUKAMU
0COOCHHOCTH. 3HaueHue B | HH(pOpMaluu
pUpoie u KU3ZHU
yelioBeKa
Knacc KocTtHble pBHIOBI. KoctHbie  pBIOBI. OnpenenstoT MOHATHSL  «HEPECTY,
Otpsizbr: Océrpoobpasnslie, | MHOroOOpasue. Cpena | «npoxoaHble pPBIOBD. BBIABIAIOT 4epThHI

CenpaeobpasHbie,

obutaHusi, o0pa3 >KH3HH,

CX0AacCTBa u pas3ianuunsa MCKOY




JlococeoOpa3sHsle, MIOBE/ICHHUE. NPEJCTaBUTEISIMU JTAHHBIX OTPSI0B
KapnooOpaznsie, buonoruueckue U | KOCTHBIX  pBIO. OO6cyxmaloT  Mepbl
OxyHeoOpa3Hbie 9KOJIOTMYECKHE YBEIIMYEHUSI YUCIEHHOCTH MPOMBICIOBBIX
0COOCHHOCTH. 3HaueHue B | ppi0. PaboTaroT ¢  JOMONHHUTEIHHBIMU
pUpoie u KU3HU | ICTOYHUKAaMU UH(OpMauu
yenoBeka. Mcuesaromiue,
peAKue U OXpaHseMble
BU/IBI
Knacc  3emHOBOIHBIE, 3eMHOBO/IHBIE. Omnpenenstor HOHSITUS
wm  Ampubun.  Otpsiael: | MHOroOOpaswue. Cpena | «roioBacTHK, JIETKUEY. BrisBisitor
besnorue, XBocTaTele, | OOMTaHusA, 00pa3 KU3HU U | pa3IMUUs B CTPOCHUH PHIO M 3eMHOBOIHBIX.
becxBoctbie MIOBE/ICHHUE. PackppiBatoT 3HaueHHWE 3E€MHOBOJIHBIX B
buonoruueckue U | mpupoe
JKOJIOTHYECKHE
0COOCHHOCTH. 3HAUY€HUE B
IpUpoJIe u KU3ZHU
yelnoBeka. Mcuesaromme,
penkue ¥ OXpaHsIeMbIe
BH/IBI
Knacc [Tpecmpbikatomuecs OnpenensitoT MOHITHUSI «BHYTPEHHEE
[Tpecmbikatomuecs, WIH Mmuoroo6pasue. Cpena | OmIIOAOTBOpEHUE», «auadparmMa», «kopa
Pentunuu. Otpsin | obutanus, obpa3 KM3HU U | OonbluX  moaymapuii»y.  CpaBHUBAIOT
Yemryituatsie MOBEJICHHE. CTpOEHUE 3€MHOBO/IHBIX u
buonoruueckue U | IPECMBIKAIOLINXCS
9KOJIOTMYECKHE
0COOCHHOCTH. 3HauY€HUE B
pupoje " KU3HH
yelnoBeka. Mcuesaromme,
penkue U OXpaHseMble
BU/IBI
OTpsiabt Yepenaxu. OnpenenstoT MNOHATHE <«IIAHIUPHY.
[IpecMmbikarommxcs: Yepenaxu, | Kpokoguist. CpaBHuBaroT H3y4aeMble TPYIIIIBI
Kpoxonust MHmuoroo6pasue. Cpena | )KUBOTHBIX MeXay coboi. Paborator ¢
oOuTaHusi, o0pa3 *HU3HU U | yUeOHUKOM u JOTIOJTHUTEIBHOU
MOBE/ICHUE. JIUTEPATYPOit
buonoruueckue "
9KOJIOTUYECKUE
0coOeHHOCTH. 3HaYeHHE B
npupoje U KHU3HU
yenoBeka. Mcuesaromue,
penkue ¥ OXpaHseMbIe
BH/IBI
Knacc IItuner. Otpsan IInHrBUHEL Onpenensior OHATHUA
[TuHTrBHUHBI Msoroo0Opasue. Cpena | «TeTJIOKPOBHOCTBY, «THE3/I0BbIE MTHIIBIY,

oOuTaHus, o0pa3 KU3HU U

«BBIBOJIKOBBIC  IITHIIBI», «UHKYOAIus,




IIOBEJICHUE.
buonornueckue u
DKOJIOTUYCCKUE

0cO0E€HHOCTH. 3HAUYCHUE B

«IIBOITHOE JIBIXaHHE, «BO31YIIHBIE

Memku». IIpoBomsar  HaOmoneHus  3a

BHEITHUM cTpoeHreM mntull. OdopMisioT
BKJIFOYAIOIIINI

OTYCT, OIIMCaHHEC

pUpoie u KU3HU | HAOJIOJIEHUS, €T0 PE3YJIbTAThI U BBIBOIBI
yenoBeka. Mcuesaromiue,
peAKue U OXpaHseMble
BU/IBL.
Jlabopamopnas
paboma
N3yuenue
BHEIIIHETO CTPOEHUS MITHUIL
OTtpsnsl OTHIL: Crtpaycoobpa3Hble. OnpenensitoT MOHATUS ~ «POTOBBIE
CtpaycoobpasHbie, HanpgyoOpasusie. MTACTUHKH, «KOITYMKOBAsI Keleszay.
Hannyobpasnsie, Kasyapoobpasubie. BBISBISIOT 4epThl CXOACTBA U pa3jivuus B
KasyapoobpasHsie, I'yceoOpasubie. CTpOEHUH, o00pa3e >KU3HHU U TOBEICHUU
I'yceoOpasusbie MHuoroo6pasue. Cpena | mpeacTaBUTENEH YKa3aHHBIX OTPSIIOB ITHII
oOuTaHus, oOpa3 *U3HU U
MOBEJICHUE.
buonornueckue U
JKOJIOTHYECKHE
0COOCHHOCTH. 3HAUY€HUE B
pupojie u KU3ZHU
yenoBeka. Mcuesaromiue,
peIKue ©  OXpaHseMbIe
BH/IBI
OTpsiier TITHIL JIHEeBHbBIE XUITHBIE. OnpenensoT TOHATUS  «XHUIIHBIC
HueBnpie  xumnble, CoBbl, | COBBI. KypuHble. | ITHIB),  «PACTUTCIBHOSIHBIC  TITHIIBDY,
Kypunsie Mmuoroo6pasue. Cpena | «oce/uible MTULBD, «KOYYIOIIUE TTUIIB,
oOuTaHus, 00pa3 KU3HU U | «IIepenéTHhIE TTUIBD. Nzygarot
MOBEJICHUE. B3aUMOCBSI3M, CIIOXKUBILIUECS B MPHUPOJIE.
buonoruueckue u | OOCYX/1al0T BO3MOXKHBIE MYTH MOBBIIICHUS
9KOJIOTUYECKHE YUCIICHHOCTH XHUIIIHBIX TITHI]
0COOEHHOCTH. 3HAUEHUE B
pupoJie u KU3HU
genoBeka. Mcuesaromme,
peaKue ¢ OXpaHseMble
BU/IBI
OTtpsiabt NTHULL: Bopo6suHo06pasu OnpenensioT MOHSATHUSA
Bopo6sunoo06pasnsbie, bI€. l'oneHacTele. | <HACEKOMOSIIHBIE TTHULB», «3€PHOSIHBIC
I'onenacteie MHuoroob6pasue. Cpena | nTuIbl», «BCEATHBIE MTHIBDY. PaboTarT ¢
oOuTaHus, o0pa3 *HU3HU U | yUeOHUKOM u JIOTIOJTHUTEIBHON
MOBE/ICHUE. nuteparypoil. ['OTOBAT Tmpe3eHTalHu0 Ha
buonoruueckue U | OCHOBE COOpaHHBIX MaTepHAaIOB

OKOJIOTHYCCKHE




0COOCHHOCTHU. 3HAYEHUE B

pupojie u KUZHU

yelnoBeka. Mcuesaroinue,

peaKue ©  OXpaHseMble

BU/IBI

Okckypeusi «M3ydeHue 3HaKOMCTBO c Onpenensior MIOHATHE
MHOT000pa3us MTULD» MECTHBIMU BUJAMHU NTHI] B | «IIPUCIIOCOOICHHOCTHY. OTtpabatbiBatoT
MPUPO/JIC WIH B My3€€ npaBuja  TOBEJAEHUS  HAa  DKCKYPCHH.
[TpoBomsiT HaOmropeHus ©  OGOPMIISIOT

OTYET, BKJIIOYAIOLIUNA OMUCAHUE SKCKYPCHH,
€€ pe3yabTaThl U BHIBOJIbI

Kiace OaHONPOXOIHBIE. OrnpenensioT NOHATUS «IIEPBO3BEPH,
Mainekonuraromue, win 3Bepu. | Cymuarsle. WM SALEKIAyIIHe», «HACTOSILIHUE 3BEPU»,
OTtpsasl: Onnonpoxoanele, | HacekoMmosigHbie. «OKUBOPOXJEHUE», «MaTka». CpaBHHBAIOT
Cymuateie, Hacekomosinnble, | Pykokpeuibie. BakHeliye | u3ydaemble  KJIAcChl  KUBOTHBIX — MEXAY
Pykokpsbuisie MPEICTAaBUTENN  OTPSAOB | COOOM. BBIABIAIOT  MpUCIOCOOIEHHOCTH

miexonuraomux. Cpena | 3TUX KUBOTHBIX K Pa3jIMYHBIM YCJIOBHSIM U
obutanusi, o0Opa3 >KMU3HU U | MECTaM oburtanus. HMimrooctpupyroT
IIOBEJICHUE. npuMepamMu 3HaYeHUe M3Yy4aeMbIX
buonoruueckue U | )KUBOTHBIX B IPUPOJIE U KU3HU YEIOBEKA
3KOJIOTUYECKUE

0COOCHHOCTH. 3HAUY€HUE B

IIpUpOJE " KU3ZHU

yenoBeka. Mcuesaromiue,

peakue U OXpaHseMble

BH/JIBI

OTtpsbl I'pe13yHBI. OnpenensitoT  HOHATHE — «PE3LbI».
MIIeKonUTaommx:  ['pbi3yHsl, | 3aiiieoOpasHble. Pabotarot c TEKCTOM naparpada.
3aiinieoOpasHble Baxueiimue CpaBHUBAIOT MpPENCTABUTEIEH M3y4aeMbIX

NPEJCTaBUTENIN  OTPSAAOB | OTPSIIOB MEXIY cO00it
miexonurapomux. Cpena

oOuTaHus, oOpa3 *U3HU U

ITOBEJICHUE.

buonornueckue u

JKOJIOTUYECKHE

0coOeHHOCTH. 3HaYeHHE B

IpUpoJIE " KUZHU

4eJIoBEKa

Otpsel Kurtoobpa3zHsie. OrnpeAensioT MOHATUS «MUTPALUN»,
MJIEKOTIMTAOIINX : Jlactonorue. X0OOTHBIE. | «I€AUIBHBIN anmapaTy, «OUBHH», «X000T»,
Kutoob6pa3zusie, JlacTtoHorue, | XUIIHBIE. Baxneiimue | «xumiabie  3y0bl». COCTaBIAIOT  CXEMBI
Xo000THBIC, XUIITHBIC npeacTaButenn  oTpsanoB. | «Otpsan  Kuroobpaszaeie», «OcobeHHOCTH

Cpena oOwutanusi, oOpa3 | CTpoeHUST U 00pa3a JKM3HU XHIIHBIX).
XKU3HU U rnoseneHue. | [lomydaroT cBeneHus 0 3HAUEHNUHU KUBOTHBIX
buonoruueckue U | JaHHBIX OTpSA0B, UCIIOJIB3YS




DKOJIOTHUYCCKUE
0co0eHHOCTH. 3HAUCHUE B
IPUPOJE 51 JKU3HUA
yelnoBeka. Mcdesaroiue,
penkue u

BUJIBI

OXpaHsAEMBIC

JIOTIOTHUTETbHBIE UCTOUYHUKH MH(OpMAIIIH,
BKJItO4Uas MlaTepHer

OTtpsizibl
MJICKOIIUTAOIIHUX
[TapHOKONIBITHBIE,
HenapHoxornbITHBIE

ITapHOKOIIBITHEIE.
HenapHokonsiTHbIE.
Baxneiimne
NIPEACTABUTENN  OTPSIOB.
obpa3
IIOBEJICHUE.

Cpena oOwurtaHus,
JKN3HU nu
buonornueckue u
9KOJIOTHYCCKHE

0coOeHHOCTH. 3HAUCHUE B
pupoJie u KU3HU
yenoBeka. Mcuesaromme,
peaAKuC 158 OXpaHsACMBbIC

BUJBI

OnpenensoT TOHATHA  «KOIIBITa,
«pOTay, «CIOXKHBIA >KETYIOK», <CKBAuKay.
«CeMencTBO

CocTaBisioT TaOIUIY

Jlomraguy»

Otpsin
MyIeKonuTaromux: [IpumaTs

[Tpumartsl.
Baxueimune
MPEACTABUTEIN  OTPSIOB.
Cpena oburtanusi, o0pa3
JKHM3HM W IIOBEACHHE.
buonornueckue n
DKOJIOTUYCSCKUE
0COOCHHOCTHU. 3HAYeHUE B

OnpeaensoT TMOHATUS «ITPUMATHD,
«4eJIOBEKOOOpa3HbIC
Ob6cyxnaor BugeopuiIbM O MpUMaTax u
CpPaBHUBAIOT MX IOBEJEHUE C TOBEICHHEM
YyeJIOBEeKa

00€3bIHbIY.

IpUpoJIEe " KU3HH
yenoBeka. Mcuesaromiue,
penkue U OXpaHseMble
BUJIBI.
Llemoncmpayus
Buneoduibm 0
puMaTax
KonTponbHo- O6061eHne CpaBHUBAIOT KUBOTHBIX H3y4aeMBbIX
0000MIaONINI YpOK MO TeMme | 3HaHUH KJIacCOB  MeXAy co0oi. OOOCHOBBIBAIOT
«MHOTOKJIETOYHbIE )KUBOTHBIE. HE00X0IUMOCTh HCII0JIb30BAHHUS
becuepenHblie ¥ MO3BOHOYHBIE» MOJyYeHHbIX  3HAaHUH B IOBCEAHEBHOM
KHU3HU

CTpO@HI/Ie, WHIAWBUAYAJIIBHOC PAa3BUTHUEC, DBOJIIOLUA

Pazgen 2. JBosonusi crpoenusi. B3aumocBs3p cTpoeHusi 1 QyHKUMI OPraHOB M UX CHCTEM Yy

JKUBOTHBIX

[TokpoBel Tena

IlokpoBel U HX
¢ynkuuu.  IIokpoBbl y
OJTHOKJICTOYHBIX "

OmnpenenstoT  NOHATHUSA — «TIOKPOBBI

TENay», «UIOCKAW DJIUTEINN», «KYTHKYJan,
«COOCTBCHHO

OIUACPMUCH, KOXXa».




MHOTOKJIETOYHBIX
*KUBOTHBIX. KyTukyna u ee
3HAuYEHHUE. CnoxHoe
CTpOEHUE IIOKPOBOB
MMO3BOHOYHBIX >KUBOTHBIX.
Kenessl, nX
¢dusnonoruyeckas poib B
KHU3ZHU YKUBOTHBIX.
OBoronus IIOKPOBOB
Tena.

Llemoncmpayus

IToxpoBsl
Pa3IUYHBIX XKHUBOTHBIX Ha
BIIQKHBIX mpernaparax,
CKeJIeTax M MYJsDKax.

Jlabopamopnas
paboma

N3yuenue
O0COOEHHOCTEN pa3IMuYHBIX

IIOKpOBOB TCJia

OnuceIBaroT CTPOCHUC u 3HA4YCHUC

INOKPOBOB y OJHOKJICTOYHBIX u
MHOTOKJIETOYHBIX JKHUBOTHBIX. OOBSICHSIOT
3aKOHOMEPHOCTH CTPOCHUS H (PyHKIHH
NOKpOBOB Teia. CpaBHUBAIOT CTPOCHUE
MOKPOBOB TEJIa Yy PA3IMYHBIX >KUBOTHBIX.
Pa3nnyaror Ha KUBOTHBIX 00BEKTAX pa3HbIC
BU/IBI TIOKPOBOB U BBUIBIISIIOT OCOOEHHOCTH
ux crpoenus. Ilomy4aroT OHOIOrMYECKYIO

UH(POPMALIHIO U3 PA3TUYHBIX HCTOUHUKOB

OHOpHO-,I[BI/IFaTCJ'ILHaH
CHUCTEMA XMBOTHBIX

OnopHo-
JIBUTATENIbHAS CUCTEMa H
ee ¢ynkuuu. Kierounas
000JI0YKa KaK OIOpHAas

CTPYKTYypa. VYuactue
KJIETOYHOM 000109k
OJTHOKJIETOYHBIX

OpraHn3MoB B nux
nepeMenieHud. 3HaueHHe

Hapy>KHOTO CKejleTra MJid
OMOpbl U TEpPEABUKEHUS
MHOT'OKJIETOYHBIX

opranu3mMoB. OO0muii TIaH

CTpOECHUS CKeJera.
Crpoenue cKerera
JKHNBOTHBIX PAa3HBIX

CHUCTEMATHYECKUX TPYIIIL.
OBOTIONHAS
JIBUTATEIbHOMN
JKMBOTHBIX

OTIOPHO-
CHCTEMBI

OnpenensioT MOHATUS — «OMOPHO-
JIBUTATEIIbHAs CHCTEMa, «HAPYKHBIN
CKEJET», «BHYTPEHHUN CKEJIET», «OCEBOU
CKEIIET», <«IO03BOHOYHHK», «IIO3BOHOKY,
«CKeNeT KOHCYHOCTCH, «rosca
KOHEUYHOCTEHN Y, «KOCTb», «XpAL,
«cyxoxunue»,  «cyctaBy.  CocTaBisitoT

CXEMbl H Ta6J'II/IHI>I, CUCTCMATU3UPYIOIIHEC
3HaHUA O CTPOCHUU OHOpHO-HBHF&TGJ’IBHOﬁ
CHUCTEMBI KUBOTHBIX. OOBSICHSIOT 3HAUCHUE
OHOPHO',Z[BHFaTCHBHOﬁ CUCTCMBI
B XXU3HCACATCIbHOCTHU
BrisgBisioT YCPThl CXOACTBA U pPA3JIMYUA B

KHUBOTHBIX.

CTPOEHUH OMOPHO-JBUIATEIBHON CHCTEMBI
Pa3IMYHBIX )KUBOTHBIX




Croco0sl
MIEPEIBMKEHHUS ¥ TIOJIOCTH TeJia
JKHNBOTHBIX

JIBukeHue KakK
OJIHO W3 CBOMCTB >KHUBBIX
Tpu

criocoba

OpraHU3MOB.
OCHOBHBIE
MepEIBUKEHUS:
aMeOOHMIHOE  JIBHDKCHHE,
JIBIDKEHUE TIpU  [TOMOIIU
JKTYTHUKOB, JBUKCHHE TPHU
MIOMOIIIH MBIIIIII.
[TpucnocoOuTeNbHBIN
XapakTep Mepe/BUKECHUS
JKUBOTHBIX.
Jlemoncmpayus
JIBH>KeHHE
YKHUBOTHBIX Pa3IMYHbBIX

CUCTCMATUYCCKUX T'PYIIIL

OnpenensiroT MOHATHS «aMebouIHOe
JIBIDKEHHEY, <JIBIDKEHHE 3a CYET OHEeHHUs
PECHHYEK M JKTYTUKOBY», «IBHKECHHE C

IIOMOIIBIO MBIIIIT, «I10JIOCTh TCJ1a
KHNBOTHBIX)»,
«BTOpHYHAs IIOJIOCTH TEJIa»,

IIOJIOCTD

«II€pBUYHAA II0JIOCTH TEay,
«CMCEIIaHHasA
TCIIa». VYcTaHnaBIMBaOT

B3aMMOCBA3b CTPOCHUA OIIOPHO-

JABUT'aTCIIbHBIX CUCTEM u CII0c000B
NEPCABUIKCHHNA )KUBOTHBIX. BLISIBJISIIOT, 4ycM
pas3iinyaroTCsa IICpBUYHASA, BTOpHUYHAA U

CcMelllaHHas MOJIOCTH Tejla JKUBOTHBIX.
OOBACHAIOT 3HAYEHUE IMIOJIOCTeH Tena y
IIpuBomsT

HpI/ICHOCO6I/ITeJ'IBHOFO XapakTepa croco0oB

JKNBOTHBIX. JO0Ka3aTCIbCTBa

NEpCABUIKCHUSA Y ) KUBOTHBIX

Opranbl AbIXaHUd U

razoo0OMeH

3HaveHue
KHCJIOpPOAa B JKHM3HH
KUBOTHBIX. ['a3000MeH Yy
KUBOTHBIX pa3HbIX
CHUCTEMATHYECKUX TPYIIIL:
MEXaHU3M  TOCTYIUICHHUS
KHCJIOPOAa W BBIICICHUS
rasa.

OpraHoB

YTIIEKUCIIOTO
OBOITIOLASA

OnpenensioT
IOBIXaHUS»,  «THPPY3UI»,
«KaOpB», «Tpaxem», «OpPOHXM», (WIETKHUEY,

IIOHATUS
«razo000MeH,

«OpTaHBbI

«auadparmay,
YcraHaBIuBaoT

«aJIbBEOJIBI», «IErOYHbIE
HIEPETOPOIKI.
B3aMMOCBSI3b MEXaHHW3Ma Tra3000MeHa W
oOpa3a KH3HU

JKHNBOTHBIX. BrrsBasioT

OTJINYUTEIIHLHBIE 0COOEHHOCTH

AbIXAaTCJIbHBIX CHUCTCM JKHWBOTHBIX Pa3HbIX

JIbIXaHUsd y TO3BOHOYHBIX | CACTEMAaTHYECKHUX  TPyMI. OOBACHSAIOT
YKABOTHBIX (GU3MONOrMYeCKUd  MEXaHU3M  JBOWHOTO
JbIXaHUS y MTHII. OnuceIBaloT

JIbIXaTEIbHbIE CUCTEMBI KMBOTHBIX PAa3HbBIX

CHUCTEMAaTHYECKUX TPYIIIL. BriaBmsior

IPUYMHBI DBOJIOLMU OPraHOB JbIXaHUS Y

JKUBOTHBIX Pa3HbIX CUCTEMATUYECKUX TPYIIIL

Opranbl nunIEBapEeHUS ITuranne u OnpenensOT TMOHITHS «ITATAHUEY,
MHIIEBAPEHNE y | «IIUIIEBapEHNE», «TPABOSIHBIE KUBOTHBIEY,
JKMBOTHBIX. MeXaHW3MBI | XUITHEIC (TUTOTOSITHBIC) YKUBOTHBIEY,
BO3JCHCTBUSA M CIHOCOOBI | «BCESAIHBIC JKMBOTHBIEY, «IapasuTh,
MHILEBAPEHUS y | «<Hapy>KHO€ IIHILIEBApPEHUE», «BHYTPECHHEE
JKMBOTHBIX Pa3HBIX | NHUILEBAPEHUE. BrrsgBisior MIPUYUHBI
CUCTEMATUYECKUX TPYINI. | YCIOKHEHUS IHUIIEBAPUTEIBHBIX CHCTEM

[InmeBapuTenbHbIe
CUCTEMBI YKUBOTHBIX
Pa3HBIX CHUCTEMATHYECKUX
TpyMIL.
MUIEBAPUTEIBHBIX

OBOJIIOIU

JKUBOTHBIX B XOI€ 3BOJIOIINHA. CpaBHI/IBaIOT
HI/IHIGBapI/ITeJ'IBHLIe CUCTEMBI " O6’B${CH${IOT
0COOCHHOCTH

pa3HbIX

(hU3HOTIOTHYECKUE
MUIIEBAPCHUS KHBOTHBIX

CUCTEMaTU4YeCKuX rpynm. Paszmnuaror Ha




CUCTEM JKUBOTHBIX PA3HBIX
CUCTEMATUYECKUX IPYIII

T3.6JII/II_[3X n cXeMax OpTraHbl u

MUIICBAPUTCIIbHBIC CHUCTEMBI KHBOTHBIX

Pa3HBIX CUCTECMATUYCCKUX I'PYIIIT

OOMeH  Bemecrs |

IpeBpalieHre SHEPTun

O0OmeH BEIECTB

Kak nporecc,
o0ecIreunBaroIIni
KHU3HEACATEIBHOCTD
YKHBBIX OpPTraHU3MOB.
3aBUCUMOCTb  CKOpOCTHU
MPOTEKAHHS obmeHa

BEIIECTB OT COCTOSHHUS
JKUBOTHOTO. B3amMocCBs3b
oOMeHa BEIIECTB u
MpEBpAIICHUS DHEPTrUU B
JKMBBIX OpraHu3Max.
3HaueHne (PEepMEHTOB B
oboMeHe BEILIECTB Hu
MPEBPAIICHUN  DHEPTHUH.
Ponn razoo0MeHa i
MOJHOLIEHHOTO  MHUTaHUs
)KMBOTHBIX B oOMeHe
BEILIECTB W IIPEBPAILICHUH

JHEPrUU

Onpenenstor «0o0MeH
BEIIECTBY, «IIpeBpaleHue
«bhepments».  PackpbiBaior

obMeHa BCIICCTB U IIPEBpALICHUA SHCPIruun

IIOHATHUA
OQHCPIrumn»,
3HA4YCHUEC

TUIst
CpaBHHUBAIOT U COIMOCTABIISIOT OCOOCHHOCTH

KHU3HCACATCIIbHOCTH OpraHnu3MOB.

CTPOCHHUS u MEXaHU3MBI
(YHKIIMOHUPOBAHUSL ~ PA3JIUYHBIX CHUCTEM
OpPraHOB  JKMBOTHBIX.  YCTaHaBJIMBAIOT

3aBHCHUMOCTh CKOPOCTH MPOTEKaHHsI 0OMeHa
BEIIECTB
BHEITHUX (aKTOpoB. J[aloT XapaKkTepUCTUKY
(bepMEeHTOB Kak 00s3aTeIbHOTO YYacTHHKA

OT COCTOAHHA KHBOTHOI'O H

BCEX peakiuil oOMeHa BELIECTB U SHEPIHUU.

Beisistor poJb razooomMeHa u

MOJITHOLICHHOI'O IIUTaHUA JKHUBOTHBIX B

0OMEHE BEIIECTB U YHEPTUU

Kposb

KpOBeHOCHaH cucrema.

3HaueHue

KpOBOOOpaIieHus "
KPOBEHOCHOM CHCTEMBI
UL SKM3HEO0OeCTICUeHUsI
JKUBOTHBIX. Opransl,
COCTaBJISIONIHE
KPOBEHOCHYIO
KUBOTHBIX.

JABUOKCHUA

CUCTEMY
Mexanusm
KPOBH  TIO
cocyiam. B3anMocBs3b
KpOBOOOpaIieHus "
razoo0MeHa y *KUBOTHBIX.
DOyHKIUU KpOBH.
OBomronus
KPOBEHOCHOH

KHUBOTHBIX

KpOBU U
CUCTEMBI

OnpenensitoT TOHATUS ~ «CEpALEe»,
«KATTUILUISIPBIY, «BEHBI», «aprepumny,
«KpOBEHOCHasI cucTeMay, «OpTaHBbI
KPOBEHOCHOM CUCTEMBI», «KpyTH
KPOBOOOPAIIICHUS», «3aMKHYTast
KPOBEHOCHAasi  CHUCTEMa», «HE3aMKHYyTas
KPOBEHOCHAasi CHUCTEMa», «apTepuaIbHas
KPOBBY», «BEHO3HAsl KpPOBbY», «IlJIa3May,
«hopmeHHbIE AIIEMEHTHI KPOBHY,
«haronurosy, «pyHKIIIH KPOBW».
CpaBHUBAIOT  KPOBEHOCHBIC  CHCTEMBI
KUBOTHBIX ~ Pa3HBIX  CHCTEMATHUYECKUX

rpyni. BbIABISAIOT NpHU3HAKM CXOJCTBA M
pasiuuyus B CTPOGHHHM U MEXaHM3Max
(YHKIIMOHUPOBAHUS OPTAHOB U UX CUCTEM Y

KUBOTHBIX.  OIHKCBIBAIOT  KPOBEHOCHBIE
CHUCTEMBI JKUBOTHBIX pa3HbIX
cucreMarnueckux  rpymnmn.  CocTaBisrOT
CXeMbl M TaOJIHIIbl, CHCTEMaTH3UPYIOILINE
3HaHHA O  KPOBEHOCHBIX  CHCTEMax
KUBOTHBIX. BersBastor IIPUYUHBI
YCIIOKHEHHUS KPOBEHOCHOM CUCTEMBI




JKUBOTHBIX PA3HBIX CUCTCMATUUCCKUX TI'PYIIIL
B XO0I€ 5BOJIOIMHA

Oprasbl BblI€NICHUS

3HaueHue
Iporecca BBIJACICHUS IS
JKA3HE00ECIIEUeHHS
JKUBOTHBIX. MeXaHU3MBbI
OCYIIIECTBIICHHS
BBIJICTICHUS. Y JKHUBOTHBIX
pPa3HBIX CUCTEMATHUYECKUX
TPYIIIL.
OpraHoB

OBOIION U
BBIIEJIEHAS U
BBIIEIUTEIILHON CHCTEMBI
JKHUBOTHBIX

OrnpenensioT MOHSATHUSA
«BBIJICIIUTENIbHAS CUCTEMAy, «KaHAJbBIIBI,
«IIOYKay, «MOYCTOYHHK, «MOYEBOU

IIY3bIPb», «MOYa», «KJIOAKa». CpaBHI/IBaIOT

BBIJICIUTENIBHBIE ~ CUCTEMBl  JKUBOTHBIX
pasHbIX cucTeMaThueckux rpynn. Jlaror
XapaKTEPUCTHUKY IBOJIIOLIMY CUCTEM OPraHOB
JKUBOTHBIX. OIUCHIBAIOT OPTaHbl BbIACICHUS
U BBLIEIUTEIbHBIE

CHUCTEMBI KHMBOTHBIX

TPYIIL.
[IPUYHUHBI YCIIOKHEHUS
BBIJICIIUTEIIBHBIX CUCTEM XUBOTHBIX B XOJ€
3BOJIIOLUU

Pa3HbIX CUCTEMATHYCCKHUX

Brigsistiror

HepsHas
Pednexc. MHCTHHKT

cucrema.

3aBHCHMOCTD
xXapaxkTepa
B3aMMOOTHOIIICHHH
YKUBOTHBIX C OKPYXKaIOIIEH
cpenoit oT
pa3BUTHS

YPOBHS
HEPBHOU
Hepsarie
KIeTKH, WX (QYHKIUH B
KUA3HEIEATEIIbBHOCTH

CHCTCMBI.

OpraHusma.
Paznpaxumocts Kak
CIIOCOOHOCTh ~ OpraHu3Ma
KUBOTHOTO  pearupoBath
Ha pasapakeHue.
HepsHbie CHUCTEMBI
AKHUBOTHBIX pa3HBIX
CUCTEMATUYECKUX TPYIIL.
Pedrnexcbl BpoxeHHBIE U
MIPUOOPETEHHBIE.
WHCTUHKTBI BpOXKJIEHHBIE
u MPUOOpPETEHHBIE.
3HayeHue pegieKcoB U
MHCTUHKTOB JUIst
KHU3HEJEATEIBHOCTH
KUBOTHBIX. Opomronus
HEpPBHOI CHCTEMBI
KUBOTHBIX B XoJe

HCTOPUYECKOTO Pa3BUTHUS

OnpenensioT MTOHSATHUSA

«pasgpaxnuMocCTb», «HCPBHAasA TKaHb»,

«HEpBHAsi  CETb»,  «HEPBHBIA  y3em»,

«HCpBHad MLCIIOYKa», «HCPBHOC KOJIbBLO»,

«HCPBbI», «TOJIOBHOM MO3I», «CITMHOM

MO3r», «OOJbIIME TONYHIApHA», «KOpa
HOJYIIApUit»,  «BPOXKICHHBIH
«IIPUOOPETEHHBI  peduieKcy,

PaCKpLIBaIOT 3HA4YCHHUC

OONBIINX
pediexcy,
CAHCTHHKTY.
HEPBHOM CHUCTEMBI JIJIS JKU3HECSITEIbHOCTH
KUBOTHBIX. OIHUCBIBAIOT W CPABHHUBAIOT

HCPBHBLIC CHUCTCMbI JKMBOTHBIX  PA3HBIX

rpym.
CXeMbl W TaOJIMIBl, CUCTEMATU3UPYIOLINE
3HaHHSA O HEPBHBIX CHCTEMax M CTPOEHUU
Mo3ra YcraHaBiIuBarOT
3aBUCUMOCTH (YHKIMH HEpBHOH CHCTEMBI

CHUCTEMATUYECKAX CocCTaBJsSOT

JKHNBOTHBIX.

oT ee CTpPOEHHUS. VYcranaBnuBaroT

MMPUYIUHHO-CJIICACTBCHHBIC CBA3U MCXKIOY

nporeccamy, JeXKAIUMU B OCHOBE
perynsuuu
[TonyyaroT OHONOTHYECKYI0 HWH(POPMALUIO O

HepBHOf/'I CUCTEMEC, HHCTHUHKTAaxX M pe(bnelccax

JCATCIIBHOCTH opraHu3ma.

JKMBOTHBIX U3 PA3JIMYHBIX HCTOYHUKOB, B TOM
YUCJIC U3 I/IHTCpHCTa

Opranst
Perynsauus

YYBCTB.
JIEeATETbHOCTH

Croco0HOCTH
I-IyBCTBOBa.TB

OnpenensoT TOHSITUS «IBOJIIOIHUS

OpraHOB YYBCTB KHUBOTHBIX», «rJjiasm,




opraHusma

OKPYKaIOIYIO
COCTOSIHUE

cpeay,
CBOETO
OpraHus3Ma, IIOJIO)KEHUE B
IIPOCTPAHCTBE KaK
Heo0XxoauMoe ycIoBHE
KU3HEEATEIIbHOCTU

KUBOTHBIX. PaBHOBecue,
3peHue, ocsA3aHue,
XUMHAYeCKast

YyBCTBUTEIHHOCTD,
ciryxa
camble pacnpoCTpaHEHHbIE

oboHAHHE, KakK
OpraHbl 4yBCTB. 3HauCHHE
OpraHoB qyBCTB B
KHU3HEACATEIILHOCTH
’KMBOTHBIX. JKUIKOCTHAs 1
HEepBHas perymsnus
JEATSIIHOCTH YKUBOTHBIX.
OBoronus OpraHoB
YyBCTB JKMBOTHBIX B XOJI€
UCTOPUYECKOTO Pa3BUTHS

«IIPOCTOM TITa30K», «CIOKHBIA (haceTOUHBIN

riaasm, «MOHOKYJISIPHOC 3pCHUCY,

«OMHOKYISIpHOE 3peHue», «HEpBHas

PETYISALHUSY, <«OKHJIKOCTHAS  PErYJISIus.
[Tonygyaror OMONOTHYECKYI0 HH(POPMAIIUIO
00 opraHax 4YyBCTB M MEXaHHM3Max U3
pa3IMYHBIX HMCTOYHHKOB, B TOM YHCIIC W3
WutepHera. COCTaBISIFOT CXEMbI U TaOJIHIIbI,
CUCTEMATH3UPYIOIINE 3HAHUS O HEPBHBIX
CHUCTEMaX W CTPOCHUM MO3ra IKUBOTHBIX.
byHKIU]
CTpOCHHUSI.

YcraHaBiuBalOT 3aBUCUMOCTD

OpraHoB  4YyBCTB OT HUX
OOBIACHIIOT
JKUJKOCTHOM WM HEPBHOM  pEryJsiiuu
IEeITEIbHOCTA KUBOTHBIX. OIKMCBHIBAIOT U
CPaBHHMBAIOT OpraHbl YYBCTB JKUBOTHBIX
Pa3HBIX CHCTEMATHYECKHX TpYIIIL.

TabnuIax

MCXaHU3MbI n 3HA4YCHUC

Pasznuuaror Ha MyisDKax W
OpraHbl 9yBCTB

IIponnenue

Opransl

pona.
Pa3MHOMXEHUS,

MMpOICHUA poJda

CriocoOHOCTE
BOCIIPOU3BOIUTH
ce0enog00HBIX KaK OIHO
CBOMCTB

nus3 OCHOBHBIX

xkuBoro.  [lomoBoe u
Oecriosioe  pa3MHOXKEHHE.
I'epmadpoautzm —
pe3yJsbTar
OJIHOBPEMEHHOTO
(YHKITMOHUPOBAHUS
KEHCKOM U MYKCKOU
MOJIOBBIX cucteM. OpraHsl
Pa3MHOXKEHHUS y
YKUBOTHBIX pa3HBIX
CUCTEMAaTUYECKUX TPYIIIL.
OBOJIIONHUS OpraHoB
Pa3MHOKEHHSI KUBOTHBIX
B XOJE HCTOPUYECKOIO

Pa3sBUTHUA

OHpe,Z[eJ'IHIOT IIOHATHA

«BOCITPONU3BOJACTBO KAaK OCHOBHOC CBOMCTBO

KHU3HHU», «OpraHbl Pa3MHOKCHUS,

«becrojoe PA3SMHOXKCHUC), «I10JIOBOEC

Pa3MHOXKEHHUE, «I10JIOBast cCHUCTEMaY,

«TIOJIOBBIE  OpraHbl», «repMadpoIUTUIM,
«pa3eIbHONOIOCTDY, «CTHIHUAKH,

((HﬁHeBOHLI)), «MaTkKay», «CEMCHHUKN,
«CeMAIIPOBOABI», HOJ’Iy‘IaIOT

Ouosiornyeckyro MHpopMalnoo 00 opraHax

«IHIagCHTa».

Pa3MHOKCHUA U3 pa3JINYHbIX UCTOYHUKOB, B
TOM YHCJIC H3 I/IHTCpHCTa. OnuceIBalOT "

CPaBHUBAIOT Oprassl Pa3MHOKEHHUS
KUBOTHBIX  pa3HbIX  CHCTEMAaTHYECKUX
rpynn.  OOBSACHSAIOT OTJIMYUS  TIOJOBOTO

Pa3MHOXCHHA Y JKHUBOTHBIX. HpI/IBO)ISIT
JA0Ka3aTCJIbCTBa IMPCUMYHICCTBA ITOJOBOTO
Pa3MHOKCHUA KHUBOTHBIX Pa3HbIX
CUCTCMATUUYCCKUX TI'PyHIl IO CPAaBHCHUIO CO

BCEMH U3BCCTHBIMU

O6o0maromuii ypok 1mo
TeMe «DBOJIONHS CTPOCHUS U

byHKIHHA
CUCTEM»

OpraHoB U  MX

Cucremaruzanus u
00001eHne 3HAHUH
yUanuxcs 00
0COOEHHOCTSIX CTPOCHUS U

OnpenenstoT NoHATUS, hopMUpyeMble
B XOJI€ M3Yy4YCHHUs TeMbl. ¥YCTAHABIMBAIOT
3aBUCUMOCTh (DYHKIMII OpraHOB M CHUCTEM

OpPraHoB OT HMX CTpOeHUS. DOPMYIHUPYIOT




KHU3HCACATCIIbHOCTH
KHUBOTHBIX Pa3HbIX

CUCTEMAaTUYECKUX TPYIIIL.

[IpoBepka YMEHUS
y4anmxcs JaBaTh
CPaBHHUTEIILHO-
aHAaTOMHYECKHE
XapaKTEePUCTHKH
M3YYEHHBIX rpymin
KHUBOTHBIX U  BBISBIIATH
CBSI3b CTPOCHUS "
¢ynkuun.  OueHuBaHUE
YPOBHS MOJITOTOBKH

yqamuxces 110 U3y4acMbIM
BOIIpoCaM

CpPaBHUTCIIbHO-aHATOMUYCCKUC

XapaKTCPUCTUKHU N3YyYCHHBIX

rpyII

JKABOTHBIX. OOBsACHSIOT MEXaHU3MBbI
(YHKIIMOHUPOBAHUS PA3IMYHBIX OPTaHOB U
cUCTEM OpraHos. [IpuBozaAT nokasarenbcTBa
peaNbHOCTH IIPOLIECCa SBOJIIOLUU OPTaHOB U

CHUCTEM OpPraHoB

Paznen

3.

I/IH]IHBI/II[yaJII)HOC pa3sBuTHE

JKHUBOTHBIX
CrniocoOsl PazMHOXeHHEe Kak OnpenensitoT  NOHATHUSL  «JIEJIEHUE
Pa3MHOXKEHUS KMBOTHBIX. | HEOOXOIMMOE SIBJICHHE B | HAZABOE»,  «MHOXXECTBEHHOE  JICIICHHEY,
OmtoioTBOpEHNE IIpUpOJIE. becrionoe | «becrionoe  pa3sMHOXKEHHE»,  «IIOJIOBOE
pa3MHOKEHHE KaK | pa3MHOXKEHHE», «TIOYKOBAHHEY,

pe3ynbTar JeTIeHUs | «KMBOPOXKJICHHUEY, «BHEIIIHEe

MaTE€pPUHCKOIO OpraHu3Ma | OIJIOJJOTBOPEHHEY, «BHYTpEHHEE

Ha JIB€ WM HECKOJBKO | OIUIOJIOTBOPEHUEY. PackpeiBatoT

qJacTeu; MOYKOBAHUS | OMOJIOTHUECKOe 3HAUeHHWE IMOJOBOTO U

MaTE€pPUHCKOTO OpTaHu3Ma.
buonornueckoe 3HaueHHE
MOJIOBOTO  Pa3MHOXKEHHUS.
PazgenbHOMONOCTS.
KuopoxneHue.
OmnonoTBOpeHne
Hapy>KHOE ¥ BHYTPCHHEE.

Oecriosioro pazMHOkeHUs1. OMNUCHIBAIOT |

CPaBHHBAIOT MOJIOBOE " 6ecriosnoe
pasmHO)keHue. [IpuBoOmAT MOKa3aTeNbCTBA
MIpeUMYyIIeCcTBa BHYTPEHHETO

OIIOAOTBOPCHUA U PA3BUTHA 3apObIllia B
MaTCpHUHCKOM OPraHU3Me

Pa3zBuTtHe KHUBOTHBIX C

peBpalieHueM
IIPEBPALLCHUS

" oe3

NunuBunyansHOE
pa3BUTHE KaK 3Tam KA3HU

*KuBOTHOTO. Pas3Butue c
npeBpamieHueM u - 0e3
MpeBpallCHHUS.
DU3NOIOTUYECKUN CMBICI
pa3BUTHUs c
MpeBpaIicHuEM
(metamopdo3) u 0e3
MIpEBpAILCHHUS.
Metamopdo3 KaK

IIPOLIECC, XapaKTEpPHBIM H

Onpenensror
«UHJIUBUAYATBHOE PA3BUTHEY»; «PA3BUTHE C

IIOHATHUA

NOJHBIM TIPEBPALICHUEM», «Pa3BUTHE C
HETIOJTHBIM ITPEeBpallCHueM», «pa3BHTHE O3

«meramopdo3».
CPaBHMBAIOT  IPOIECCHI
npeBpamieHueM Hu - 6e3

MIPEBPAILICHUS»,
OnuceIBaloT H#
pazBUTUS €

npeBpanieHus. PackppiBaroT OMOIOTHIECKOE
3HAYCHHE Pa3BUTHUS C MpEBpalieHueM u 0e3
npeBpaimieHusi.  COCTaBIISIIOT
TaONUIIBI, CUCTEMATH3UPYIOIIUE 3HAHUSA O
0e3

CXEMbI u

pasBUTMM  C  IIPEBpAIlEHUEM U




JIIsL IIO3BOHOYHBIX

J’KUBOTHBIX. B3anMocCBs3b

opranusma co CpGI[OfI €ro

IIPEBpAILEHUS. Yy JKUBOTHBIX. lcmonb3yroT

IIPUMEPBl  pa3BUTUSA  OPraHU3MOB  JUIA

JIOKa3aTelIbCTBA B3aHMMOCBS3CH OopraHusma

oburanus CO Cpeloi uX OOUTaHUs
[Teproau3anust u OnroreHes KaK OmpenensioT THOHSTHS — «IIOJIOBOE
IPOJOJDKUTEIBHOCTD  JKU3HH | HOCIEIOBATEILHOCTh CO3PEBAHUEY; «OHTOTCHE3Y, «IICPHOIH3aALHSI
’KUBOTHBIX COOBITHIA B )KU3HU OCOOCH. | OHTOr€HE3a», «IMOPUOHAIBHBIA HEPHOI»,
[Mepuopt OHTOTEHe3a: | «rmepuox  (GOpMHpPOBaHHS U POCTa
OMOPUOHANBHBIN, TEPUOJ| | OPraHU3May, IIEPUOJ| MOJIOBOH 3PEIOCTHY,

¢dbopmupoBaHus U pocTa

opraHusma, 10JI0Bast
3peNiocTh M CTapoCTb.
PaznooOpasue
MPOJIOIDKUTEITLHOCTH

JKU3HU JKMBOTHBIX Pa3HbIX
CUCTCMATUYCCKUX I'PYIIII.

Jlabopamopnas
paboma

N3ydenune craamit
pPa3BUTHUS KUBOTHBIX W

OIIpCACIICHUC UX BO3pacTa

«cTapocTb». OOBSCHIIOT NMPUYMHBI Pa3HON
IIPOJOJDKUTEIBHOCTH  KU3HU  KUBOTHBIX.
BeisBisaroT yCIIOBUA, OIIPEACIIAIOIINE
KOJIMYECTBO POKACHHBIX JETEHBINIEH Yy
KUBOTHBIX  Pa3HbIX
rpynmn.  BeiBustor

oburTaHus,

CHCTEMATHYECKUX
bakTopsI
BIIHSIFOIIIE

cpenbl

Ha
MPOJOJDKUTEIILHOCTh  JKU3HHU  JKUBOTHOTO.
CpaBHUBAIOT >KHBOTHBIX, HAaXOJSIIMXCA B
OIHOM H B Pa3HBIX [EPUOJAX IKU3HU.
Pacrio3naror craguu pa3BUTHS KHBOTHBIX.
[Tony4aroT W3 pa3IUYHBIX HUCTOYHHKOB
OHMOJIOTHYECKYIO nHpopMaIuo 0
NepUoAN3alul ¥ TPOAOHKUTEITFHOCTH
JKU3HU JKMBOTHBIX. PaznuyaroT Ha >KUBBIX
00BEeKTax pa3Hble cTaauu MeTamopdosza y
Odopmitsitor
BKITIOYAONUI ONMMCaHWe HAOIIOJCHHS, €ro

JKHUBOTHBIX. OTYCET,

pPEe3yJIbTaThl, BBIBOJIbI

Pazgen 4. Pa3BuTHe ’KMBOTHOTO MUPa Ha 3eMJIe

JlokazarenbcTBa dusnoreHes Kak OnpenenstoT MOHATHS «pHUITOTeHe3»;
JBOJIFOLMN )KUBOTHBIX MPOLIECC ~ UCTOPUYECKOTO | «epeXxoaHbie (OpPMBI», «IMOpPHOHATHHOE
pa3BUTHSA OpPraHu3MOB. | Pa3BUTHE»,  «TOMOJIOTUYHBIE  OpraHbI»,
[Taneontonornueckue, «pyIMMEHTApHbIE  OpraHbD», «aTaBU3MM.
CpPaBHHUTEJBHO- AHaMM3UpPyrOT NaJIEOHTOJIOTUYECKHUE,
AHAaTOMHYECKHUE U | CPAaBHUTEJIbHO-aHATOMUYECKHUE u
HMOPHOIOTHYECKHE AMOPUOTIOTUYECKUE JI0KA3aTeIbCTBA
JI0KA3aTeIbCTBA SBOJIIOLMU  KMBOTHBIX. ONHUCBHIBAIOT U
3BOJIIOLUU JKUBOTHBIX. | XapaKTEPU3YIOT TOMOJIOTUYHBIE,
CpaBHUTENBHO- AHAJIOTUYHBIE U PYAUMEHTAPHBIE OpPraHbl U
AHAaTOMHUYECKHUE pSABI | aTaBU3MBI. BBISBISIOT  (DakTOpsl  Ccpempl,
YKUBOTHBIX Kak | BIUSAIOIIME HAa  XOJ  SBOJIOIMOHHOIO
JI0Ka3aTeIbCTBO mporecca
3BOJIIOLHAN
Yapnez  [apsuH 0 Mmuoroob6pasue OnpenensioT TIOHATHUS
MPUYMHAX SBOJIIOLMU | BUIOB  KAaK  pe3yJbTaT | «HACIEIACTBEHHOCTbY; «OIpeaeneHHast




JKUBOTHOI'O MHpa

IIOCTOSSHHO BO3HHMKAIOIINX
HACJICACTBCHHBIX
H3MEHEHHH u
otbopa.
Kak

CCTCCTBCHHOI'O

HaCJ'Ie,Z[CTBeHHOCTB
CIOCOOHOCTD OpraHnu3mMoB
nepeaaBaTb
CBOH BHUAOBBIC u

II0OTOMKaM

WH]JIMBUIyaJIbHBIC
npu3Haku. M3MeH4YHBOCTH
Kak CIIOCOOHOCTB
OpraHU3MOB

CyILIECTBOBATH B
Pa3IMYHBIX dbopmax,
pearupys BIIVSTHHE
OKpY’Karoleu
EcrecTtBeHHblli 0OTOOp —
BelyIIast
SBOJIIOLIUU

Ha
Cpepbl.

OCHOBHas,
MIpUYMHA
KUBOTHOTO MUpa

HU3MCHYHUBOCTB», «HCOMpPCACICHHAA

U3MEHUYUBOCTHY, «boprba 3a
CYIIECTBOBAaHHE», «ECTECTBEHHBIH OTOOP».
ITomygaror  ¥3  pasHbIX  MCTOYHHUKOB
OMOoJIOrNYecKyr0 HH(POPMALMIO O MPUYMHAX
HBOJIIOLMM KMBOTHOI'O MHDA, NPOSBICHUU
HACJIe/ICTBEHHOCTH u

OpraHu3MOB B )KUBOTHOM MHUPCE. OOBICHSIOT

U3MEHYMBOCTH
3HauEHHE HACcJIeCTBEHHOCTH,
M3MEHYMBOCTU U OOpHOBI 32 CYIIIECTBOBAHHE
B (opMupoBaHur MHOrooOpasusi BHJOB
JKHUBOTHBIX. HpI/IBOI{flT JOKa3aTeiIbCTBa
OCHOBHOM, BeIylIeld PO €CTeCTBEHHOTO

0T60pa B 3BOJIFOIIUH XUBOTHBIX

YcnoxHeHue CTPOCHHUA

KHNBOTHBIX. MHoroo6pa3He
BHU 0B KakKk pe3yibTar
OBOJOIHNHA

YcnoxueHue
CTPOEHUS
pe3ysbTare  MIPOSIBICHUS
€CTeCTBEHHOro oTOopa B

JKKHNBOTHBIX B

xoze
HUCTOPHYECKOTO Pa3BUTHSL.

JUIATEIILHOTO

Bunoobpazoanue —
pe3yibTar
MPU3HAKOB B

AUBEPTrCHIIUU
nporecce
IBOJTIOIUH,
00yCIIOBJICHHBIN
HaTpaBJICHUEM
€CTECTBEHHOT0 0TOO0pa

OnpenenstoT MOHATHS «yCIOKHEHUE
CTpOEHHSI M MHOrooOpas3ue BHUIOB Kak
pe3yabTaT
«BHUJI000pa30BAHUE,

SBOJIIOLIUNY,
«IUBEPIreHIU»,
«pa3sHOBUAHOCTHY. [lomydaroT W3 pasHbBIX
HMCTOYHHKOB OMOJIOTUYECKYI0 MH(OpPMAIIUIO

0 TpPUYMHAX  YCIOXHEHUS  CTPOEHUS
KUBOTHBIX U pa3HOOOpa3uu  BUJOB.
CoCTaBJIAIOT ~ CIIOKHBIM  IUIAH ~ TEKCTa.

Y cTaHaBIMBaKOT NMPUYNHHO-CJIICACTBCHHLIC
CBA3U IIpU pACCMOTPCHUU OUBCPICHIUHU U

mpolecca  BUA0OOpa3oBaHUsS B XOJe
JUTUTEIBHOTO ~ MCTOPUYECKOTO  Pa3BUTHSL.
XapakTepusyroT MEXaHU3M
BHJ1000pa30BaHUS Ha npuMepe
raJlarlorocCKUX BBIOPKOB. [IpemcraBistoT

uHpopmanuo no Teme «Y. JlapBuH o
IIPUYMHAX HBOJIIOLIMU KMBOTHOTO MHpa» B
BUIe TaOJIUILI, CXEM, OTIOPHOTO KOHCIIEKTA, B
TOM YHUCJIE ¢ IPUMEHEHUEM KOMIIBIOTEPHBIX

TEXHOJIOTUH

Pa3pen 5. BuoneHnosnl

EcrecTBennnie
HCKYCCTBEHHBIC OMOIICHO3BI

)51

EcrectBenHBIlE W
HMCKYCCTBEHHBIC
OHOIIeHO3BI (BOJOEM, IIYT,

OnpenensitoT MOHATHS «OMOILIEHO3Y,
«ECTECTBEHHBIN OHOILIEHO3Y,
«UCKYCCTBEHHBI OHOIICHO3Y», «SIPYCHOCTBHY,




CTemb,  TYHApA,  JIEC, | «IPOIYLEHTHI, «KOHCYMEHTBI,
HACEJIEHHBIN ITYHKT) «PENYLIEHThI», «YCTOWYMBOCTb OMOLIEHO3a».
N3zyuator IIPU3HAKU OMONOTMYECKUX
00BEKTOB: €CTECTBEHHOTO M HCKYCCTBEHHOTO
OuolleHO3a, TPOAYLIEHTOB, KOHCYMEHTOB,
PEIYLIEHTOB
dakTopbl cpeapl U X dakTopbl  cpelbl: OnpenenstoT  MOHATHA — «cpela
BIIMSIHUE HAa OMOIICHO3BI abuoTuyeckue, oOutanus»,  «abuotuueckue  (aKTOpbI
OuoTHUECKHE, cpenp», «OuoTHUecKue (HaKTOphI Cpedbl»,
aQHTPOIIOTEHHBIE U HX | «AaHTPOIIOT€HHBIC (bakxTopsl cpeab».
BIIMSIHUE Ha OMOIIEHO3 XapakTepu3yloT B3aWMOCBSI3b OPTraHU3MOB
co cpenoit oOuTaHus, BIIUSTHUE
OKpyXaromied cpeiasl Ha OHOLEHO3 U
IPUCIIOCOOJIEHNE OpraHu3MOB K cpene

obuTaHus. AHaJ'II/ISI/Ip}TIOT IMPHUHAAJIC)KHOCTD
OMOJOrHYECKUX 00OBEKTOB K DKOIOTHYECKUM

rpymnmnam

Ilenu nurtanus. IToTok Lenu MMUTAHUS, OnpenensioT MMOHATHUA «enu
SHEPIruu MOTOK SHEPrUU. | MUTAHUS», «IUILEBas NUpPaMUIa, WU
B3anmocs3b napaMuga OHMOMAacCh»;, «IHEPreTHYecKast

KOMIIOHCHTOB OHMOIICHO3a | TUpaMUIa, «IPOAYKTUBHOCTBY,

n Hux HpI/ICHOCO6H€HHOCTB

«OKOJIOTHYCCKAas TIpylIia», «IHUIICBBIC, HIIN

JIpYT K Apyry Tpouueckue CBI3M»
N3ydenue B3aMOCBSI3U B3anmocsssu AHaNM3UPYIOT B3aMMOCBS3U
JKHUBOTHBIX c JIPYTUMU | OPTAaHU3MOB: MEKBHJIOBBIE | OPTAaHU3MOB CO Cpelod OOuTaHus, UX
KOMITOHEHTaMH OMOIIEHO03a U BHYTPUBHUJOBBIE U CO | IPUCTIOCOOJIEHHOCTH K COBMECTHOMY

cpenoit ooutanus

cymectBoBaHuio. OTpabaThIBAIOT TpaBUiIa
MOBEICHUA Ha OJKCKYpCUU. BBIMOTHSIOT
HEMOCPEICTBEHHbIE HAOMIOIEHUS B IPUPOJIC
U oQopMISAIOT  OTYeT, BKJIIOYAOIIUIN
OMHCAaHUE OHKCKYpCHH, €€ pe3yJabTaThl U

BBIBOIbI

Paznen 6. JKuBOTHBI MUP M X03SMCTBEHHAS AeTEJIbHOCTH YeJ0BeKa

Bo3zneilicTBie ueoBeka
U €ro JeATeIbHOCTH  Ha

JKUBOTHBIN MUD

Bo3znetictBue
YyeJIoBeKa H ero
JIeSITETLHOCTH Ha

KHUBOTHBIX M Cpeloy HX
obutanus. [IpombIcibl

OnpeaensroT MOHITHS «ITPOMBICEI,
«IIPOMBICIIOBBIE JKUBOTHBIC». AHAIMZHPYIOT
MPUYUHHO-CIIECTBEHHBIE
BO3HHMKAIOIIME B pe3ylbTaTe BO3JIEUCTBUS
YelloOBeKa Ha JKUBOTHBIX U Cpeoy UX

CBSI3H,

oboutanus. PaboTaror ¢ JIONOMHHUTEIHHBIMHU
UCTOYHUKAMHU WH(GOPMAITIN

OnoManrguBanue
SKUBOTHBIX

OnoMalrHuBaHueE.
PasBenenue, OCHOBEI
COJIEpXKaHUsl U CEJEKIHUU
CEIbCKOX 03I CTBEHHBIX

KHUBOTHBIX

Onpenensror
«OJIOMAIITHUBAHUE», «OTOOP», «CENEKITUS»,

IIOHATHUA

«pazBegeHuey. M3yyaroT MeToabl ceneKkuuu

n pa3BCACHUSA JOMaIIHUX KHNBOTHBIX.

AHanu3 yciaoBHUI UX COAEpKaHUS




3akonel  Poccun 00 3akoHbl 00 OXpaHe Omnpenenstor HOHSITHS
OXpaHe KUBOTHOI'O  MHpA. | )KUBOTHOT'O MUpa: | <(MOHUTOPHUHI», «bunochepHsIit
Cucrema MOHUTOpPUHTA benepanpHbIe, 3aMoBEAHUKY». VI3yudaroT 3aKOHOJATENbHbIE
pernonanbuble. Cucrema | aktel Poccuiickoii @enepauun 06 oxpaHe
MOHHUTOPHHIA KMBOTHOT'O MHMpa. 3HAKOMSATCS C MECTHBIMHU
3aKOHaMU. Cocrasisror CXEMBI

MOHMTOPHHIA
Oxpana u Oxpansiembie OrnpenensioT MTOHATHS
PalMOHATILHOE MCIIOJIb30BAHUE | TEPPUTOPUH. KpacHas | «3amoBeqHUKNY, «3aKa3HUKWY, «[TaMATHUKH
YKUBOTHOI'O MUpa KHMTa. PanmonaneHoO€ | mpupoasI», «AKKJIMMaTH3aLUs».
HCII0JIb30BAaHUE )KUBOTHBIX | 3HAKOMSTCS c KpacHon KHUTOH.
OnpenensitoT ~ NpPU3HAKU OXPaHSEMbIX

TepPUTOPUI

CEJIbCKOX031CTBEHHBIE
H JOMAIIHUC )KNBOTHBIC

[ToBTOpEHME
Marepuana O BO3JIEHCTBUU
YEeJIOBE€KAa Ha IKUBOTHBIX,
00

JOCTHIKCHUAX CCICKIIMH

oaoMalllHMBaHUHM, O

Briasistror Hanboliee CYHICCTBCHHBIC
IIPpU3HAKK IIOPOJBbI. Brrsacusior YCIOBUA

BeIpaiuBanus.  OnpenensioT  HCXOAHBIC
¢opMmbl. CoOCTaBISAIOT XapaKTEPUCTUKH Ha

OpOY

buonorusa. Yenosek.

8 Kiacc
Tema Copepxanue Buj neAreIbHOCTH y4eHHKA
Beenenue. Hayku, uzy4yarouue opranusm 4ej10BeKa
Hayku o uenoseke. buocounansHas OOBSACHAIOT MECTO U POJb YEJIOBEKa
310pOBbE U €0 OXpaHa npuposaa yenoBeka. Hayku o | B mpupone. BblaensioT —cyliecTBEHHbIE
YelloBeKE W MX METOJbl. | IPU3HAKU opranusma YeNoBeKa,
3HaueHue 3HAaHUHN 0 | 0COOEHHOCTH €ro OMOJIOTMYECKON MPUPOBI.
YEJIOBEKE. OcHoBHble | PackppIBaloT 3HaU€HHE 3HAHUN O YEJIOBEKE
HanpaBJIeHUs B COBPEMEHHOM >KU3HU. BBIABIAIOT METObI
(mpoGiemMsl) OHOIOTUN 8 | n3y4yeHus opraHu3zMa 4ejaoBeKa
KJiacca, CBSI3aHHBIE c
U3Y4YeHHEM opranusma
4eJI0BeKa
CraHOBIIEHHE HAYK O OcHOBHBIE JTaIlbl OOBACHAIOT CBA3b pa3BUTHUSA
YeJI0BeKe pa3BUTHUS aHAaTOMUH, | OMOJOTMYECKUX HAayK M  TEXHUKH C
¢u3nonoruM M TUTHEHBI | yCIeXaMH B MEAMILIMHE
4eJIoBeKa
IIpoucxoxaenune 4ea0BeKa
Cucremarnuecko buonornueckas nmpupojaa OOBSACHAIOT MECTO 4YeJoBeKa B

€ ITOJIOKCHHE YCIIOBEKA

YCJIO0BCKa

cucTeMe Opranuueckoro mmupa. IlpuBoast
JI0Ka3aTenbCcTBa

(apryMeHTHpOBATh) POJICTBA  YEJIOBEKA C
MJICKOIIUTAarOIITUMU KHUBOTHBIMU.

OrnpenensioT 4epThl CXOJCTBA U PA3TUUUS




YCJIOBCKA U X KUBOTHBIX

Hcropuueckoe [Ipoucxoxnenue u OOBSICHSAIOT COBpPEMEHHBIE
IpOoILIoe JIFoaeH ABOJIIOLIMS YeIOBEKa KOHIENIIMK  [POUCXOXKACHUS  YellOBEeKa.
BbiienstoT OCHOBHBIE 3Tambl 3BOJIOLUU
YernoBeKa
Pacel  uenmoBeka. Pacel uenoBeka u wux OOBSCHSIIOT BO3HUKHOBEHHE pac.
Cpena oburanus (dbopMupoBaHue OO60CHOBBIBAIOT HECOCTOSTEIILHOCTh
PACHUCTCKUX B3IJIAO0B
Crtpoenue
oprasusma
OO6muit 0030p CtpoeHnue opranusma Boigenstor  ypoBHM — OpraHu3anuu
OpraHu3Ma yeoBeKa YeJIOBEKA. YPOBHU OpPraHU3allUU | YeJIOBEKa.  BBIABISIOT  CYIECTBEHHbBIC
opranusma uesjoBeka. Opranbsl U | IPU3HAKU opranusma YeJI0BeKa.

CHUCTCMbI OpPTaHOB YCJIOBCKA

CpaBHUBAIOT CTPOECHME TeJla YEJIOBEKa CO
CTPOEHHEM Tella JIPYruX MIIEKOMUTAIOLIHX.
OtpabaTbiBaloT ~ yMEHHE
aHATOMUYECKUMHU TaOIHUIIAMU, CXeMaMU

IIOJIB30BAaTbCA

Knerounoe Kiierounoe CTpPOEHHE VYcraHaBIuMBalOT —pa3auuus MEXAy
CTPOCHHUE OpraHn3Ma opraHusma YEeJIOBEKa. | pACTUTEIIBHOM M JKMBOTHOM  KIIETKO.
XKuzHenesTenbHOCTb KIETKH [TpuBonsT JI0Ka3aTenbCTBa €IMHCTBA
OpraHUYecKOro MHpa, MPOSBIAIONIErocS B
KJIIETOYHOM  CTPOEHHMM  BCEX  IKHUBBIX
OpraHM3MOB.  3aKpeIUBIIOT  3HaHUA O
CTPOGHHHM W (QYHKOMAX  KIETOYHBIX
OpraHouI0B

Tkanu: Tkanu: snuTenHalIbHAas, Briaensror cynecTBeHHbIE TPU3HAKU
snuTeNraIbHasl, MBIILIEYHAs,  COEAMHMUTEIbHAS. | OpraHW3Ma 4eJOBEKa, OCOOEHHOCTH €ro
COEIMHUTEIIbHAS, Jlabopamopnas paboma OMOJIOrMYECKON IPUPOJIBI: KIETOK, TKaHEH,
MBIILIEYHAS Uzyuenue OpraHoB M cucteM opraHoB. CpaBHHUBAIOT
MUKPOCKOIIMYECKOTO CTPOCHMS | KIETKH, TKAaHU OpraHu3Ma 4YelloBeKa W
TKaHEeW opraHu3Ma 4ejJoBeKa JIENal0T BBIBOJBI HAa OCHOBE CpPAaBHEHHS.
HaGnronatoT U ONMUCHIBAIOT KJIETKU U TKaHU
Ha TOTOBBIX MHUKpOIpemnaparax.
CpaBHUBAIOT YBHUJIEHHOE 0] MUKPOCKOIIOM
c MPUBEIEHHBIM B yueOHHUKe
n3o0pakeHrueM. PaboTaroT ¢ MUKPOCKOIIOM.
3akperistoT  3HaHUS 00  YCTpOWCTBE

MHUKPOCKOIIA U TIpaBUiIaX paboThl ¢ HUM
HepBHas Tkausb. HepsHas TKaHb. Bbiaensior cylecTBeHHbIE IPU3HAKH
Pedrnexropuas Crpoenne HelipoHa. Peduekc. | mpoueccoB  peduieKTOpHOW  peryisiuuu




perymsus Pednexropnas ayra. PenenTop. | )KU3HEAEATENBHOCTH OpraHU3Ma YeIOBEKa.
Camonabarooenue OOBsCHSIOT HEO00XOIMMOCTh
MuraTtenpHblii  pedIeKc | cOrIacoBaHHOCTH BCEX IIPOLECCOB
U YCIOBHUSI €r0 TMpPOSBICHUS U | )KU3HEACATEIBHOCTH B OPraHU3ME YEIOBEKa.
TOPMOXKEHHUS PackpeiBatoT ocoOeHHOCTH pedIIeKTOpHON
Konennsrit U | perysisiiuy MPOLECCOB >KU3HEAEATEIbHOCTH
HaZOpOBHBIN pedexch opranusma YeloBeKa. [TpoBogsT
Ouonoruueckue uccienoBaHus. JlemaroT
BBIBOJIBI Ha OCHOBE MOJTyYEHHBIX
pe3yIbTaToB
OmnopHo-
ABUTaTeJbHasl cHCTEMA
3HayeHue OnopHo-BUTaTENbHAS Pacrnioznator Ha HATJISTHBIX
OMOPHO-ABUTaTenbHOro | cucrema. CocTaB, CTpPOEHHE H | IOCOOUSX OpraHbl OMOPHO-IBUTATEIHHOM
anmapara, €ero cocTaB. | pocT koctu. Koctu: TpyOuatsie, | CUCTEMBI (xoctn). Brigensitor
Crtpoenue kocteit ryouarsle, IJIOCKHE, | CYLLECTBEHHbBIE IpU3HAKU OIOPHO-
cMemaHHele.  Jlabopamophvle | IBUTATEIBHON CHCTEMBI YeJI0BEKa.
pabomol [TpoBoasT OMONIOTHYECKHUE WCCIIETOBAHMS.
N3yuenune JlenaroT BBIBOJBI Ha OCHOBE IIOJYYEHHBIX

MHUKPOCKOIIMYCCKOT'O CTPOCHHUA
KOCTH

PE3yJIbTaTOB

N3ydenue BHEIITHETO
BUJIA OTJENBHBIX KocTel
CKeJIeTa yelloBeKa
Ckerner 4enoBeKa. Ckener YyeJloBeKa. PackpbiBatoT 0COOEHHOCTH CTPOEHUS

OceBoii ckener u ckenet | Ckener ronoBsl. KocTu depema: | ckenera  4denmoBeka.  Pacmo3nator  Ha
KOHEYHOCTEH noOHasi, TEMEHHBIE, BHCOYHBIC, | HATJIAIHBIX  TMOCOOUSIX KOCTH  CKeJeTa
3aTbUIOYHAS, KIMHOBHIHAS U | KOHEUHOCTeW W UX TMO0sicoB. OOBICHAIOT
peméryaras. CkeneT TYJIOBHINA. | B3AUMOCBS3b THOKOCTH Tela YeloBeKa U
[I03BOHOYHMK Kak OCHOBHAs | CTPOEHUS €ro MO3BOHOYHUKA
4yacThb ~ CKeJleTa  TYJIOBHIIA.
Ckener KOHEUHOCTEH M HX
TOSICOB
CoenuHeHns Coenunenne KOCTEM. OnpenensiOT TUNOB  COCIMHEHUS
KOCTEH Cycras KOCTEH

CrpoeHue MpIIII.
O0630p MBIIIIT YeTOBEKA

Crpoenne u (QyHKIHH
CKCJICTHBIX MBIIIIII. OcHOBHEBIE

TPYIITIBI
MuIiel

CKEJIETHBIX  MBIIIIII.
CUHEPTHUCTHI 51
antaronuctel. Camonabniooerue
Pabora OCHOBHBIX MBIIIIL]
Ponp miedeBoro mosica B

JBUKEHUSAX PYKU

OOBACHIIOT 0COOEHHOCTH CTPOEHUS

MBITIIII. [IpoBoasar OHMOJIOTHYECKHE
ncciieoBadus. JemaroT BRIBOABI Ha OCHOBE

MOJIYYCHHBIX PE3YJIbTAaTOB




Pabora

PaGora wmpmm wu o eé

OOBACHSIOT OCOOCHHOCTH PabOTHI

CKEJICTHBIX MBI U HX | perymsuus. ATpodus MBIIII. | MBIIIII. PackpeiBatoT MEXaHHU3MBI
peryJsanus VYToMileHHE ¥ BOCCTaHOBJIEHHUE | peryysauuu  paborsl  Mbimi.  I[IpoBoxsr
MBILIIL. Ouosiornyeckue uccienoBaHuil. Jlemator
Camonabnroodenue BBIBOJIBI Ha OCHOBE IIOJIy4E€HHBIX
BnusiHue cratMueckod W | pe3ysibTaToB
OUHAMHYECKOH  paboTel  Ha
YTOMJICHHE MBIIIIL]

Hapymenus Ocanka. OcTeoX0OHAPO3. BbISBISAIOT yCIOBHS HOPMAalbHOI'O
OIIOPHO-/IBUTATEIbHON Ckomnmos. [1nockocronue. Pa3BUTUSA M JKU3HEACITEIIBHOCTU OpPraHOB
CUCTEMBI Camonabnooenue onmopsl M  aABWKeHuA. Ha  ocHoBe

BrisiBnenue HaOJIOCHUS OIPENEeNIAI0T TapMOHUYHOCTD
IUIOCKOCTONHUSA  (BBIIOJHSAETCS | (U3NYECKOro Pa3BUTHUs, HAPYLICHUE OCAaHKU
aoma) Y HAJINYUE IUIOCKOCTOMMS

IlepBags momoIb TpaBMmbI KOCTHO- [IpuBogaT JI0Ka3aTeIbCTBa
npu ymuOax, nepenomMax | MbIIIEYHOM CHUCTEMBI M Mepbl | (apryMeHTalus) HE0OXOAUMOCTH
KOCTEd M BBIBHXAax | IEPBOM IOMOILY IIPU HUX cOOII0ICHUS Mep npoUIaKTUKU
CyCTaBOB TpaBMaTU3Ma, HapyLIEHUs OCaHKU U

pazButua  IwiockoctonuA.  OcBauBaroT
IpUEMBl OKa3aHUs IIEPBOM IIOMOIIM IIPU
TpaBMax OMOPHO-ABUTATEIbHON CUCTEMBbI

BuyTrpennss
cpeaa OpraHusma

Kposs u BHyTpeHHs4 cpena CpaBHUBAIOT KIETKH OpraHu3Ma
OCTaJbHbIE KOMIIOHEHTHI | OpraHHu3Ma, 3HA4YCHUE e€ | yenoBeka. JlemaroT BBIBOABI Ha OCHOBE
BHYTPEHHEHN Cpenbl | IIOCTOSTHCTBA. CocraB | cpaBHEHHUs. BBIABISAIOT B3aUMOCBS3b MEXIY
opraHusma BHYTpEHHEH Cpefibl OpraHu3Ma U | OCOOCHHOCTSIMU CTPOEHHUSI KJIETOK KPOBU U

e€ ¢ynkuuu. KpoBp. TkaneBas | ux  gynkuumsamu. M3ywdaroT  rorToBble

KHUJKOCTb. Jluma. | MukpornpenapaTbl ¥ Ha OCHOBE 3TOrO

CBépThIBaHHE KPOBH ONHUCBHIBAIOT  CTPOEHUE  KIETOK  KPOBH.
3akperisioT  3HaHUA 00  YCTpoiicTBe
MHUKPOCKONA M MpaBHUjax paboThl ¢ HHUM.
OOBACHAIOT MEXaHU3M CBEPTHIBAHUS KPOBU
U €ro 3Ha4CHHE

BbopnOa Nmmynurer, ¢dakTopsl, Briaensior cymiecTBeHHbIE IPU3HAKH
opraHusMa ¢ UHQEeKIueH. | BIUsIoIKUe Ha  UMMYHHUTET. | HIMMYHHTETA. OOBsCHSIOT MPUYUHBI
NMMyHUTET Hapymenns VMMYHHOH | HApYyIICHHUS] HUMMYHHUTETA

CUCTEMBI YEJIOBEKA

Nmmynonorusa Ha Bakmunanus, JedeOHas PackpeiBaror TIPUHLIUIIBL

ciyx0e 3T0pOBBS ceiBopoTKa. Amneprus. CIIM/. | Bakuunauuu, NEUCTBUSA Je4eOHBIX
IlepenuBanue kpoBuU. ['pymmsl | CBIBOPOTOK, [epeauBaHus KpOBH.




kpoBHu. JloHop. Penunuent

OOBACHSIOT 3HaYCHUE TIEPEIIUBAHUS KPOBU

KpoBenocnass u
JaumdaTnyeckue
CHCTEMbI

TpancriopTHbie
CUCTEMBbI OpraHu3Ma

3aMKHyTOE u
HE3aMKHYTO€ KpOBOOOpaIICHHE.

KpoBenocHas u
TuMQpaTHIEeCKasi CHCTEMBI

OnuceIBaroT CTPOCHUEC u poJib

KPOBEHOCHOW M JIMM(ATHUECKON CHCTEM.
Pacnio3naror TabauLax

Ha Oprasbl

KPOBEHOCHOM U TUM(pATHIECKON CHCTEM

Kpyru Opransbl Breigenstor 0COOGHHOCTH CTPOCHHS
KpPOBOOOpAIeHUs KkpoBooOpamieHus. CepAeyHbId | COCYIUCTON CUCTEMBI U JBMXKEHUS KPOBH 110
nuka Cocyaucrast cucrema, e€ | cocynaMm. OcBaumBarOT NMPUEMBI U3MEPEHUS
CTpOCHHE. Kpyru | myneca, kpoBsiHoro paBieHus. I[IpoBoast
KpOBOOOpaIeHHUS. JlaBnenue | Ouonoruyeckue wucciaenoBanus. Jlenaror
KpOBU B COCyJaX M  €ro | BhIBOJbI Ha OCHOBE MIOJIy4E€HHBIX
n3mepenue. [lynbc. pe3yJIbTaTOB
Jlabopamopnas paboma
N3mepenne  KpOBSIHOTO
JaBJICHUS
Camonabnrooenue
[Toncuér ymapoB myiibca
B IIOKOE M MpH (HU3NYECKOH
Harpyske (BBIIOJIHSETCS JOMa)
Crpoenue " Ctpoenue u  pabota VYcranaBnuBaroT B3aUMOCBS3b
pabora cepaua cepaua. KopoHapHas | cTpoeHMsI ceplla C BBINOIHAEMBIMA MM
KPOBEHOCHAs cucremMa. | QyHKIUAMH
ABTOMaTH3M cepAua
JIBM>KEHHE KpOBU [laBnenne  KpoBH B YcTaHaBIMBaOT 3aBUCUMOCTb
no cocyaaMm. Perymsuus | cocynax ©  €ro HM3MEpeHHE. | KPOBOCHAOKEHHsI OPraHOB OT Harpy3Ku
KPOBOCHA0KEHUS [Tynsc.
Jlabopamopnas paboma
N3mepenue CKOPOCTH
KpOBOTOKa B COCyZaX HOITEBOTO
J0%Ka
I'uruena duU3n0I0rNYeCcKue [IpuBonsar JI0Ka3aTeNIbCTBA
CEpIEYHOCOCYIUCTOMN OCHOBBI YKpeIUIeHUsl cepiia U | (aprymMeHTalus) HeoOXOAUMOCTH
CUCTEMBI. [lepBas | cocynoB. ['mmogunamuss u ee | cobmoeHUs Mep npoUIaKTUKU
MOMOIIb npu | mocnencTBusi. BnusHue KypeHus | cepJe4HOCOCYAUCTHIX 3a001eBaHU

3a00JIeBaHUAX cepAla U
COCYIOB

U ynoTtpeOJeHusi  CIHUPTHBIX
HAIUTKOB Ha CEpJIE U COCY.bI.
cepauma

npopUIaKTUKA.

Bonezan Ux

OYHKIMOHAIBHBIE TPOOBI st




CaMOKOHTPOJIA CBOCTO

(U3MYECKOTO  COCTOSIHHS U

TPEHUPOBAHHOCTH

[lepBass momonip
IIPU KPOBOTECUCHUSX.

Tunsl KpOBOTEUEHUH U

CIIOCOOBI Hux OCTaHOBKHM.

OkazaHue nepBor MOMOIIM TPHU

OcBauBaloT  MpUEMBI
NepBOM TOMOIIM HpU KPOBOTECUCHHSIX.

Haxonmsr B yueOHON WM Hay4IHO-TIOMYJISAPHOM

OKa3aHUus1

KPOBOTEUEHHSIX auTeparype MHPOpMaLKI0 O 3a00JeBaHUAX
CEepAEYHO-COCYTUCTOU CHCTEMBI,
opopmisitor e€ B BHAe pedeparos,

JTIOKJIaI0B

JIpIxanue

3HaueHue [pixanue u ero Boigensior cymiecTBeHHbIE PU3HAKU
JIBIXaHHUSL. Opransl | 3Hauenre. OpraHbl JbIXaHHS. | IPOLECCOB  JbIXaHUST ©W  ra3oo0MeHa.
JIbIXaTEIbHOM cUCTeMBbI. | BepxHue 51 HIwkHUE | Pacno3Hator Ha  Tabinumax OpraHbl

JprxaTenbHbie MyTH,
rojocoo0pa3oBaHue.
3aboneBaHus

JAbIXAaTCIIbHBIX HYTeﬁ

JbIXaTesnbHble MyTH. ['oocoBoi
ammapat. 3a0oJieBaHHsI OPTaHOB
ABbIXaHWA U UX NPCAYITPEIKACHUC

IILIX&TGJILHOIZ CHUCTEMBI

Jlerkue.
JlerouHoe W TKaHEBOE
JbIXaHUE

I'a3000MeH B JNErkux u
TKAaHAX

CpaBHUBaIOT Ta3000MEH B JETKUX U
Henarot
CpaBHEHUS

TKaHAX. BbIBOJAbI Ha OCHOBC

Mexanu3Mm Baoxa
U BblIOXa. Perymanus
IBIXaHU. Oxpana

BO3JYILIHOU CpEbl

Mexaan3zm NBIXaHUS.
JIpIxaTenbHble IBHXKEHUS: BIIOX
U BBIIOX. Perymanus IapixaHus.

OxpaHa BO3AYIIHOH Cpelbl

OOBSCHAIOT MEXaHM3M peryJsilun
JIBIX aHHST

O yHKIIMOHATBHBI
e BO3MOKHOCTH
IBIXaTEIIFHON  CHCTEMBI
KakK IoKa3aTellb
bonesun wu
OpraHoB

ux

310pOBB.
TpaBMBbI

JbIXaHUS:
npoduIakTuka, mnepBas
IIOMOIIIb. ITpuemsr

peaHuManu

KusnenHas €MKOCTh
nérkux. Bpen TabakokypeHwUs.
[Ipuémbr  Oka3zaHuMs  mepBOU
IIOMOILH

yrapHbIM

Ipu  OTPaBJICHHUH
CIIaCeHHH
YTOIAOMIETO. 3abosieBaHus

OpraHoB JAbIXaHUA u

ra3om,

ux
npodunakTuka.
Jlabopamopnas paboma
OmnpeneneHre  4acTOThI

JAbIXaHUs

[IpuBogsT JI0Ka3aTeIbCTBa
(aprymenTariusi) HeOOX0IUMOCTH

coOmrofeHust Mep NpodUIAKTUKN JTETOUHBIX
3a00JIeBaHUH. OcBauBaror IIPUEMBI
OKa3aHHUs NEPBOM IMOMOIIY MPU OTPABIEHUU
yrapHbIM Tra3oM, CIAaceHMM YTOIAOILEro,
NPOCTYAHBIX 3a0oneBaHusAx. Haxomat B
yueOHoM u Hay4YHO-TIONYJISIPHOM
JTuTEpaType nH(pOpMaIuo 00
WH(EKITMOHHBIX 3a00JIEBaHUSIX, OPOPMIISIOT

e€ B BuE pedeparos, JOKIAT0B

IInmeBapenue

IIutanue u

ITutanue u €ro

BBII[eJ'ISIIOT CYIICCTBCHHBIC ITPU3HAKH




MUIIEBAPEHUE

3Ha4YCHHUE. Opransl

MUIIEBAPEHUS U UX (PYHKIUH

IPOLIECCOB
Pacnoznator Ha Tabmumax © - MyJsDKax

nUTaHUuA n MMUIICBAPCHUA.

OpraHbl HI/IHleBapPITeHBHOfI CHUCTEMBbI

[IumeBapenue B
POTOBOI MONOCTH

[TumeBapenue B poTOBOM
MIOJIOCTH.

Camonabnrooenus

Ornpenenenue
MOJIOKEHUS CIIFOHHBIX JKEJIE3.

JIBU>KeHHE TOpTaHM IpU

PaCKprBaI-OT 0COOEHHOCTH
IMUIICBAPCHUA B pOTOBOI71 IIOJIOCTH.
Pacnosnaror Ha HarJsiJHbIX IMOCOOHSIX
OpraHbl HHLHeBapHTeHBHOﬁ CUCTCMBEI.

IIpoBoasT OMONOrMYECKHE HCCIETOBAHUS.
JenatoT BBIBOJBI Ha OCHOBE TMOJYYEHHBIX

[JIOTAHUU. pE3yJIbTaTOB
N3yuenue JIEUCTBUSA
(hepMEeHTOB CIIIOHBI Ha KpaxMal
[IumeBapenue B [TumeBapenue B OOBACHAIOT 0COOCHHOCTH

JKCIIyIKe

JKCIIYAKE U KUIIICYHUKCE.

MUIICBAPCHUA B JKCIYAKC W KHUIICYHUKEC.

JBEHAALIATUIIEPCTHON Jlabopamopnas paboma | Pacnio3HaloT Ha HArJSAHBIX — HOCOOMAX

KUIIIKE. [encrtBue N3yuenue JICHCTBHSL | OpraHbl  IHILEBAPUTEIBLHON CUCTEMBI.

¢depMEeHTOB  CIIOHBI M | (PEPMEHTOB JKEIyIO0YHOro coka | IIpoBomaT Oumonorudeckue HCCIEAOBAHUS.

KEIIyOYHOIO COKa Ha Oesku JlenaroT BBIBOABI Ha OCHOBE IIOJIYYEHHBIX
pE3yJIbTaTOB

BcacsiBanue. BcacsiBanue OOBACHAIOT MEXaHU3M BCACBhIBAaHUS

Ponp meuenn. POyHkiuum
TOJICTOT'O KHIIIEYHHKA

IUTATENBHBIX BEILIECTB B KPOBb.
TOHKUW W TOJICTHIM KHIIEYHUK.

BCIICCTB B KpPOBb. Pacno3narot Ha

HarJsiAHbIX MOCOOHUSIX OpraHbl

bapsepnas poIb MEYCHU. | MUIIEBAPUTEIbHON CUCTEMBI
Annengukc. IlepBas momons
pu MTOJ03PEHUH Ha
anIeH JUIUT
Perynsanus Perynauus OOBACHAIOT TNPUHLUUI HEPBHOW U
MULIEBAPCHUSA MULEBAPEHUS. OTKpbITHE | TYMOpAIbHON PETYIISALUN UILEBAPEHUS
YCIOBHBIX U 0€3yCIOBHBIX
pedekcos. Hepsnas u
ryMoOpajibHas peryisnus
MAIEBAPEHNUS
I'mruena opraHos I'uruena IIUTaHUS. [IpuBogsar JI0Ka3aTesIbCTBA
MULIEBAPEHUS. HauOonee omacHble KHUIIEYHBIE | HEOOXOIUMOCTH co0Ir0IeHUS Mep
[Ipenynpexnenue UHpEKIIH npodUIaKTUKN HapyIlIEeHUN paboThI
JKEITYJOYHO-KUILIEYHBIX MUIIEBAPUTEILHON CUCTEMBI B

uHpexui

MOBCEIHEBHON XKU3HU

O0OMeH BelIecTB
U JHEPruu

OOMEH BEILECTB U
SHEPTUM — OCHOBHOC

CBOMCTBO BCEX JKUBBIX

IInactuyeckui u
sHepreTudeckuii oomen. OOMeH
OCIIKOB,

YTJICBOAOB, JKHUPOB.

Boigensiior cyniecTBeHHbIE PU3HAKU
oOMeHa BelIeCTB U MpPEeBpaIleHUuil YHEPTUH B
OnuCBIBAIOT

OpraHu3mMe YCJI0BCKaA.




CYLIECTB OOMeH BOIBI M MHHEPAIBHBIX | OCOOCHHOCTH OOMEHa OEJKOB, YIJIEBOJIOB,
cosieii. PepMEHTBI U UX POJb B | )KUPOB,  BOJABI, MHUHEPAIBHBIX  COJICH.
OpraHusme yenoBeka. | OOBACHIIOT MEXAHU3MBbI paboThI
MexaHu3mbl paboThl | pepMeHTOB. PackphiBaoT poib (epMEHTOB
¢bepmenToB. Ponb gepMeHTOB B | B OpraHu3Me 4eIOBeKa
OpraHHU3Me YeI0BeKa
Buramunbl ButamMuHbl 1 X poOJIb B Knaccudunupyror BUTaMUHBI.
OpraHusme 4esioBeKa. | PackppIBatoT posib BUTAMUHOB B OpraHU3ME
Knaccudukanus BUTaMUHOB. | YeJIOBEKa. IIpuBogsaT  [MOKa3aTesbCTBA
Pone BUTaMUHOB B OpraHu3Me | HEOOXOIUMOCTH cOOIIOICHUS Mep
4eJioBeKa npoUIaKTUKN aBUTAMUHO30B
DHepros3aTparsl OcHoBHOM u©  0OmIMiA OO6cyxnaT IpaBuIIa
YyejoBeKa M IHUIIEBOH | OOMEH. OHepreTuyeckas | pallMOHAIBHOTO ITUTAHUS
paLyoH €MKOCTh (KaJIOpUHHOCTh) MUIIIH.
PanmonansHoe nuranue. Hopmsl
U PEKUM IUTAHUSL.
Jlabopamopnas paboma
Ycranosienue
3aBUCUMOCTHU MEXIY
JNO3UPOBAaHHOW  HAarpy3kol H
YPOBHEM JHEPreTUIECKOro
oOMeHa
IToxpoBHbIe
OpraHbl.
TepMoperyasuus.
Beigesenue
IlokpoBbl  TEmna. HapyxHble ITOKPOBBI Bo1aensior cymecTBeHHbIE TPU3HAKU
Koxxa —  Hapyxssbiii | Tena. CrpoeHue U (yHKIMH | TOKPOBOB Tena, TEPMOPETYJISALIHH.
IIOKPOBHBII Oprax KoxH. [Ipon3BoIHBIE KOXKH. [TpoBoasAT OMONIOTMYECKHUE HCCIIEAOBAHMS.
Camonabnrooenus [lenaroT BBIBOJBI Ha OCHOBE ITOJIyYEHHBIX
W3ydyeHne mnox Jymou | pe3yiabTaToB
TBUIBHOU " JAJJOHHOU
MTOBEPXHOCTU KHUCTH.
Onpenenenne THIIA
CBOEl KOXHM C  IIOMOIIBIO
OyMakHOM caneTKu
Yxon 3a Koxew. Yxon 3a KOXeH, [IpuBogsar JI0Ka3aTeIbCTBa
l'urmena  omexnapl W | BojJocaMH, HOITAMHU. bone3Hu u | HeOOXOAMMOCTH — yXoJa  3a  KOXeH,

00yBu. bonesnn koxu

TpaBMBI KOXKH. [ ITHEHA KOXKHBIX
MOKPOBOB. [WrueHa omexapl U
o0yBu

BOJIOCAMH, HOTITAMU, a TaK)KE COOIIOACHHUS
MIPABHJT TUTHEHBI

Tepmoperynsauus
opraHusma. 3akaJliBaHUe

Ponb KOXH B
TEPMOPETYJISALHUHA. 3aKaauBaHUE

opranusma. IIpuémel oxa3zaHus

HpI/IB ogAT A0Ka3aTCjibCTBa  pOJin

KOXH B OcBauBaoT

IIpUEMBI OKa3aHWs NEPBOM IMOMOLIU IIPU

TEPMOPETYJIALMH.




IIEpBOM IIOMOIIM IIPH TpaBMaXx,

TCIIJIOBOM M COJIHCYHOM YyJapax, OXKorax,

0’Korax, O0OMOPOXEHHUAX, | 0OMOPOKEHHIX, TPABMaxX KOKHOTO MTOKPOBa
npoduakTuka MOPAKEHUM
KOXH
Brinenenue Brinenenue U ero BbIAensIoT cylecTBeHHbIE IPU3HAKU
3HayeHue. OpraHbl BbIIEIEHHUS. | IIpoliecca YAAJCHUs MPOAYKTOB oOMeHa M3
3aboneBaHus OpraHoB | opranu3ma. PacrnoszHaroT Ha TabauIax
MOUYEBBIICJIUTEIIBHON CUCTEMBI M | OPTaHbl  MOYEBBIJECINUTEIBHON  CHUCTEMBI.
UX IPENyNpeKICHUE OOBsCHIIOT poJib BBIJIETICHUS B
noanepkanuu  romeocrasa.  IIpusonsr
JI0Ka3aTeNbCTBA HE00X0IMMOCTHU
cOOII0ICHUS Mmep npoUIaKTUKU
3aboseBaHui MOYEBBIICIUTEIBHON
CUCTEMBI
HepsHas
cHCTEMA
3HaueHue 3HaueHue HEPBHOMI PackpeiBatoT 3HaueHHME HEPBHOMU
HEPBHOMN CHUCTEMBbI CUCTEMBbI B pEeryjsilliy | CHCTEMBI B pPErysilHM  IIPOLIECCOB
IIPOLIECCOB JKU3HEACATENBHOCTH | )KM3HEACATEIbHOCTH
Crpoenue Crpoenue HEPBHOU Onpenenstor pacrosaoKeHue
HEPBHOU CUCTEMBI. | cucTeMbl. HepBHasg cucreMa: | CHHHHOTO  MO3ra Y CIIMHHOMO3IOBBIX
CnuHHOI MO3T LIEHTpAJIbHAs U | HepBOB.  PacnosHaroT Ha  HaIVIAIHBIX
nepudepryeckas, comaTH4eckas | MocoOUsX OpraHbl HEPBHOW  CHCTEMBI.

U BereraTuBHas (aBTOHOMHas).
CrniuHHOM MO3T.
CnrHHOMO3TOBBIE HEPBBI.

CDYHKI_II/II/I CIIMHHOT'O MO3ra

PackppiBatoT pyHKIMM CIHHHOTO MO3Ta

Crpoenus
TOJIOBHOTO MO3ra.
DyHKIMHU
MIPOJIOJITOBATOTO i

CpE€aHEro Mo3ra, MoCta U
MO3XXCUYKa

T'onoBuoOM MO3r. OTaensl

TOJOBHOTO  MO3ra M MX
GyHKIHU. [TanbueHocoBas
mpoba " 0COOEHHOCTH
JIBYKEHUS, CBsI3aHHBIE c
GyHKIUSIMU MO3KEUKa 51
cpenHero  mosra.  M3yuenwe

pedIIeKcoB MPOJIOITOBATOTO U
CPEIHETO MO3ra

OnuChIBalOT 0COOCHHOCTH CTPOCHUA
T'OJIOBHOT'O MoO3ra n €ro
PaCKpLIBaIOT (I)YHKI_[I/II/I rOJIOBHOT'O MO3ra "

ero otneiaoB. Pacno3HaroT Ha HarIISIIHBIX

OTACIOB.

MOCOOMAX OTACIBI TOJTOBHOI'O MO3Ta

OyHKINH Ilepenuuit MO3T. PackpbiBatoT (QyHKIMM TepeHero
IIepeIHEro Mo3ra [IpomexxyTouHbIN MO3T. | MO3ra
bonpmme MOTyLIApUS
TOJIOBHOT'O MO3Ta U UX (PyHKUIUU
CoMaTHUecKul u BereratuBHass HepBHas OOBICHAIOT BIIMSIHUE OTIICJIOB
ABTOHOMHBII cucreMa, eé CTPOCHHE. | HEpPBHOM  CHCTEMBI HAa  JIE€ATEIBHOCTH
(BeretaTuBHBIN) oTENbl | CHUMITATHYECKUI U | opraHoB. Pacno3HaloT Ha  HarIAAHBIX
HEPBHOHN CUCTEMBI [apacUMIIaTUYECKUU OTJENBI | MOCOOUAX  OTAETBl HEPBHOM  CHUCTEMBI.
BEreTaTUBHOU HepBHOM | [IpoBoiAT OHONOrHYECKHE HCCIIEOBAaHUS.




CUCTEMBI.
Camonabnooenue
[IITpuxoBoe

pasapakeHUue KOXKH

JenatoT BBIBOJBI Ha OCHOBE TMOJYYEHHBIX
pE3yJIbTaTOB

AHaJIM3aTOpBbI.
Opranbl 4yBCTB

AHanu3atopsl [TonsiTue 00 Briaensior cyliecTBeHHbIE PU3HAKU
aHaJIM3aTopax CTpOCHUSI U (PYHKIIMOHUPOBAHHS OPraHOB
YyBCTB

3puTenbHbIN CrpoeHue 3pHUTEIBHOrO Boiaenstor CYLLIECTBEHHbBIE
aHaJIM3aTop aHajIM3aropa MPU3HAKOB CTPOCHUS U (DYHKIIMOHUPOBAHUS

3pUTEIBHOTO aHAIN3aTOPa
['uruena 3penwus. 3a0oneBaHus  OpraHoB [IpuBogsT JI0Ka3aTeNIbCTBA
[Ipenynpexnenue 3pEHUS U UX NPEAYIPEXKICHHUE HE00XOIUMOCTH COOIIOICHUS Mep

TJIa3HBIX OOJIE3HEN

poUIAKTUKY HApYIIEHUH 3peHust

CnyxoBoit CnyxoBoil  aHanu3aTop, Bbiaensitor cyiiecTBeHHbIE TPU3HAKU
aHaJIN3aTop €ro CTPOCHUE CTpOCHUS ¥ (PYHKIIMOHUPOBAHUS CITyXOBOTO
a”Hanuzaropa. [IpuBomaT [oKazareiabCTBa
HE0OXOIUMOCTH COOIIOIEHUSA Mep

npoUIaKTUKK HAPYIICHHUH cyxa
Opransl Bectubymnspubrit Brigensitor cyiiecTBeHHbIE TPU3HAKU
paBHOBeCHS], KOXKHO- | aHAJIM3aTop. MBpIIeqHOE | CTPOCHHUS u (GYHKITMOHUPOBAHHSI
MBIIIEYHOE YyBCTBO, | 4yBCTBO. Ocsizanue. O00OHSIHUE | BECTHOYISPHOTO, BKYCOBOTI'O u

00OHSIHUE U BKYC

00OHSATENIBHOrO aHanu3aTopoB. OOBIACHSIOT
0COOEHHOCTH KOXHO-MBIILIEYHON
qyBCTBUTEIBHOCTH. Pacno3znaror
HarJIsIHBIX nocoousx pasynyHbIe

AHAJIN3aTOPbI

Ha

Boicmast HEPBHas1

JACATECJIBbHOCTD. HOBC}ICI—[I/IC, Nncux

HKa

Bxnan
OTEUECTBEHHBIX YYEHBIX
B pa3pabOTKy Y4YEeHHsS O
BBICLLIEH HEPBHOU
JeATETbHOCTH

Bxmag U. M. CeueHona,
. I1. I1aByoBa,

A. A. YXTOMCKOro H JApyrux
OTE€YECTBEHHBIX  YUYEHBIX B
pa3paboTKy y4deHHsI O BBICIIECH

HepBHOﬁ ACATCIIBHOCTHU

XapakTepusyrT
OTCYCCTBCHHBIX  YYCHBIX

BKJIaJT
B pa3paboTKy

YYEHHMS O BBICIIEH HEPBHOM JIEATEIBHOCTH

Bpoxnennsle u
IpUOOpEeTEeHHbBIE

MPOTPaMMBbl OBEJAEHUS

be3ycnoBHbIe u

YCIIOBHBIE pedIeKchl.
IToBenenmne qeJIOBEKa.

Bpoxnaéanoe u mpuoOpeTéHHOE

BI)IJIG.]'ISIIOT CYHICCTBCHHBIC

0COOEHHOCTH ITOBCACHUA n IICUXUKHU

yenoBeka. OOBACHAIOT posib OOy4YeHHsS U
BOCIIMTAaHHUA B Pa3BUTUMU TIOBCACHUA U

MTOBEJICHHE TICXUKH YeIOBEKa

Con u Con u OoapcTBOBaHUE. XapakTepusyroT Gazerl CHA.

CHOBUJICHUS 3Ha4yeHue cHa PackpbIBaloT 3HaueHHWEe CHa B JKU3HHU
YeJIoBeKa

OcobenHoctu OcobeHHOCTH  BBICHICH XapakTepusyroT 0COOCHHOCTH

BBICIIIEH HEPBHOW | HEPBHO JIESITEIbHOCTH | BBICIIIEH HEPBHOM NIESITEIBHOCTH YEJIOBEKA,




JIEATEIbHOCTH YEJIOBEKA. | YEIOBEKa. Peub. | pacKpbIBalOT poJIb  peYd B pa3BUTUU
Peun 51 co3HaHue. | [Io3HaBarenbHas [EATEIBHOCTD. | YEJIOBEKA. BBIACIAIOT TUIIBI U BUBI IIAMSITH.
[To3naBarenbHbIE [Mamsate wu oOydenue. Bunsl | OOBsCHSIOT MIPUYIHHBI paccTporcTBa
IPOLECCHI naMaTi. PaccTpoiicTBa maMATH. | IaMATH. IIpoBonAar Ouosornyeckoe
CriocoObl yiyuIIeHus MaMsATH. UCCIJIEIOBAHNE, AEJIAl0T BBIBOJBI HA OCHOBE
Jlabopamopnas paboma | OTYyYEHHBIX PE3yJIbTATOB
Onenka 00BEMa
KPaTKOBPEMEHHOM NaMATH C
IIOMOILIBIO TECTA
Bons.  Owmouun. Bonesbie JEUCTBUS. OOBsCHSIOT 3HA4YCHUE
Buumanue OMOIMOHAIbHBIE peaKkUUH. | HUHTEJUIEKTYaJIbHBbIX, TBOPYECKUX u
PuU3HOIOrNYECKHe OCHOBBI | OCTETHUECKUX TOTPEOHOCTE B  KHU3HHU
BHHUMaHUS 4eJI0BEKA. BrisaBistor 0COOEHHOCTH
HaOJII0AaTeIbHOCT M BHUMAHUS
JHAOKPUHHASA
cHCTEMA
Ponp Opranbl  3HJOKPUHHOM Boiaensior cyiecTBeHHbIE IPU3HAKH
SHJOKPUHHOU PETYISIUN | CUCTEMBI u uX | cTpoeHHs M (YHKIMOHMPOBAHHUS OpPraHOB
¢byHkunonupoBanue. EQMHCTBO | SHAOKPHHHOM CHCTEMBI. Y CTaHABIMBAIOT
HEPBHOU " TYMOPAJbHOW | EIMHCTBO  HEPBHOM U TI'yMOpaJbHOMU
peryJsnuu peryssuun
OyHKIUA  KeJe3 Biusanue TOPMOHOB PackpeiBatoT  BIMAHHE TOPMOHOB

BHYTPEHHEHN CEKpenuu

JKeJe3 BHYTPEHHEW CeKpelru Ha

’KeJle3 BHYTPEHHEH CEeKpelnH Ha YeJoBeKa

YeJI0BeKa
NuauBuayanbHo
€ pa3BUTHE OPraHU3Ma
Kuznennele OcobenHoctu BriiensroT cymecTBeHHbIE TPU3HAKU
UUKIBl.  Pa3smMHOXEHUME. | pa3MHOKEHUS YeJI0BEKa. | OPraHOB PA3MHOKEHUS YEI0BEKa

ITonoBas cucrema

[TonoBble kene3bl W MOJOBBIE
kietku. [losoBoe co3peBanue

PazButue

3apoJbllia )51 mioaa.

3aKkoH UHAUBUAYAJIbHOI'O
Pa3sBUTHA. OHJ'IOI[OTBOpCHI/Ie n

OnpenensitoT OCHOBHBIE IPHU3HAKU

OepeMeHHOCTH. XapaKTepU3ylT YCIOBHS

bepeMeHHOCTB 1 POJIBI BHYTpUYTpOOHOE pa3BHUTHE. | HOPMAIBHOIO MPOTEKaHUs OepeMEeHHOCTH.
Passutne 3aponpima u IUI0Aa. | BeIIensoT OCHOBHBIE JTallbl  Pa3BUTHUSA

bepeMeHHOCTB U pOIBI 3apoApllla 4eJI0BeKa
Hacneacreennsie Hacnencrsenusie PackpeiBatoT  BpeaHOE  BIIMSAHHUE
" BPOKJCHHBIE | 3a00JI€BaHUS. Menuko- | HUKOTHHA, aJKOrojii M HAPKOTHKOB Ha
3a0oneBanusd. bonesHu, | reHeTHueckoe pasBuTHe 1Iona. [IpuBoaaT nokasaTenbcTBa
nepetaronmecs KOHCYJIbTUPOBAHHUE. HE00X0IMMOCTH COOJIIOICHUS Mep
MIOJIOBBIM ITyTEM bepemeHnHOCTS. Bpennoe | mpodunaktuku BpPEIHBIX MIPUBBIYEK,
BIIUSIHUE Ha pa3BUTHE | UHPEKIUI,  MepelaloluXcsi  MOJOBBIM
opraHuszMa KypeHus, ajkorois, | myreM, BUY-undekuun. XapakTepusyroT
HapKOTUKOB. Wndexnun, | 3HaueHne MEJIUKO-T€HETUYECKOT O
nepeaaronuecs IIOJIOBBIM | KOHCYJIBTUPOBAHUSA Ul IIPENYNPEKACHUS

nyTém, ux npodunakruka. BUY-

HaCJIEACTBEHHBIX 3a00JIEBAHUN YETI0BEKA




uHOpeKus 1 e€ npoduaaKTuka

Passurtne Pocr u pa3BuUTHE OnpenensitoT  BO3pacTHbIE  ATallbl
pebeHka nocie | peb€HKa  ToOCiIe  POXKICHHS. | pa3BUTHS 4YeJOBeKa. PackpblBalOT CyTh
poxnenus. Cranosnenue | TemnepaMmeHT. YepThl | OHATUI «TE€MIIEPAMEHT, «4epThl
nuyHocTH.  MHTepecsl, | xapakrepa. 105010705320 U | XapakTepa»

CKJIOHHOCTH, JINYHOCTH
CIIOCOOHOCTH
O06o006menne ApnanTanus opraHuzMa K [IpuBonsar JI0Ka3aTeNIbCTBA
IIPUPOJHOM M COLMAIBHOW | B3aMMOCBSI3M 4YEJIOBEKAa U OKpYXKarollen
cpene. Ilopnepxanue 310poBOro | cpesibl, 3aBUCUMOCTH 3/10POBbsI YEIOBEKA OT
o0paza KU3HH COCTOSIHUS OKpYy>KaroIen Cpensl,
HEOOXOUMOCTH 3alllUThl CPelbl OOUTAHUS
YyelloBeKa. XapakTEepU3ylOT MECTO U poJb
YeJIOBEKa B MPUPOJE. 3aKPEIIAIOT 3HAHUS O
paBujax MOBEJCHUSA B MIPUPOJE.
OcBauBaror MPUEMBI panroHaIbHOM
opraHu3ainuu Tpyna u otabixa. [IpoBomsT
HaOJII0/IEHUH 32 COCTOSIHUEM COOCTBEHHOI'O
opraHusma
Buosorus. Beegenue B 001y 0uostornio. 9 kiace

Tema Conep:xkanue Bua nesiTeJIbHOCTH Y4E€HUKA

BBenenue

buonorus — Hayka buonorusa — nHayka o OnpenensioT TOHSTHS,
0 >KUBOM MPUPOJIE KUBOM Tmpupone. 3HaueHue | popMupyembie B XOAE€ HM3YYCHHUS TEMBI:

OMOJOTMYECKNX 3HAaHUH B | «OUONOTHSY, «MHKOIOTHUSY, «OPHOJIOTHS»,
COBPEMEHHOI JKU3HU. | «aJIBIOJIOTUSI», «Tmaneo0oTaHuKay,
[Ipodeccuun, cBsa3aHHBIE C | «TEHETUKA», «OUODU3HKAY), «OHOXUMUSY,
ouomorueit «panOOHOIOTHS», «KOCMMYECKast

Oounonorus». XapakTepu3yroT OUOJIOTHIO KaK
HAayKy O JKHBOW HPHUPOJE.
3HA4YCHUE

PackpsiBaroT
OMOJIOTMYECKUX  3HAHUHA B

COBpPEMEHHOM ku3HU. lIpuBomsaT mpumepsl

npodeccuii, CBSA3aHHBIX C OWOJNOTHEH.
becenyror c OKpPY’KaIOIIUMHU
(pOJCTBEHHUKAMH, 3HAKOMBIMH,
CBEPCTHHKAMM) O MPO(pEecCcHsx, CBI3aHHBIX C
Oouonorueit. [oToBAT mpe3eHTaUMH O
npodeccusik, CBS3aHHBIX C OWOJOTHEH,

HCIIOJIB3YsA KOMIIBIOTCPHBIC TCXHOJIOTUH

MeTtoas!
HCCIIEN0BAHUSA B OMOJIOTUU

[TonsTne o Hayke.
MeTo bl Hay4YHOTO TIO3HAHMUS.
Oransl Hay4HOI'0

HUCCICIOBaHUA

Onpenensror
dbopMupyeMble B XOJ€ HW3YYCHHS] TEMBI:

TOHSTHS,

«HayKa», «HAY4YHOC HUCCIICOIOBAHUC),

«HAy4YHBIH METOI», «HAy4yHBIH  (axT,

«HAOJIIOICHHEY, «OKCTIIEPUMEHT,




«TUIIOTE3a», «3aKOH», «TCOpPUD.

XapakTepusyrT OCHOBHBIE METO/IbI
HAy4YHOI'O T[IO3HAHUS, JTalbl HAYYHOIO
UCCIIEIOBaHMUSI. CamMocTosATEIbHO
bopMynupyroT npoOJIeMbl HCCIETOBAHUS.
CocraBisoT MO3TAIHYIO CTPYKTYpY
Oyay1uiero CaMOCTOSITEIbHOTO
MCCJIETOBAHMUS
CymHoCTh KU3HU U CylurHocTh  MOHATHUSA OrnpenensioT MOHSATHS,
CBOMCTBA KHUBOTO «oku3Hb». CBONCTBa XHUBOrO. | popMupyeMble B XOJEe H3yYCHUS TEMBbI:

YPpOoBHHM OpraHu3aluu KUBOU
MIPUPOJIBI

(OKU3HBY, (OKU3HCHHBIC CBOICTBaY,
«OMOoNIOrHYEeCKHue CHCTEMEI», «obOMeH
BCILIECTB»,  «IIPOIECChI ~ OMOCHHTE3a |

pacnaznar, «pa3apaKUuMOCTbY,
«Pa3sMHOKEHUEY, «HACIIEACTBEHHOCTDY,
«U3MEHUYUBOCTBY», «Pa3BUTHE», «yPOBHHU
OpraHu3anuu JKUBOTOY. Harot
XapaKTePUCTUKY OCHOBHBIX CBOICTB
JKHABOTO. OOBsCHSIOT IIPUYMHBI

3aTPyHEHUH, CBSI3aHHBIX C OIpPEICICHUEM
HOHATHSL <«OKM3HbY». [IpuBOmAT mnpuMeEpb
OMOJIOTHYECKUX CHUCTEM pPAa3HOI0 YpOBHSA
opranu3ainuu.  CpaBHUBAIlOT  CBOWCTBA,
OposIBIISIONECS y OOBEKTOB KHMBOH U
HEXUBOU ITPUPOJIBI

MoJiekyJISIpHbI YPOBEHb

MonexynspHbIi OO0mass  xapakTepucTHKa
YPOBEHB! o01masi | MOJIEKYJISIPHOTO YPOBHS
XapaKTepUCTHKA OpraHu3aluu KHUBOTO.

OpraHuyeckue BelecTBa: OCNIKH,
HYKJIEHHOBBIE KHCJIOTBI,

YIJIE€BOABI,  KUPBl  (JUIHUIBI).
buononumepsl. MoHOMEpEI

OnpenensioT TIOHSATHS,
dopmupyeMble B XOA€ HU3YYEHHS TEMBI:
«OpraHWYecKHe  BellecTBa»,  «OenKuy,
«HYKJIGUHOBBIE ~ KUCJIOTBI», «YTJIEBOJBIY,
OKMpBl  (IUIUABL)»,  «OUOMOIKUMEPHI,
«MOHOMEPBI». XapakTepu3yoT
MOJICKYJISIPHBI ~ YpPOBEHb  OpTaHU3AIUH
KHUBOTO. OnuceiBaOT 0COOEHHOCTH
CTPOCHHUSI OPraHMYECKMX BENIECTB  Kak
ouononumepoB.  OOBACHSAIOT  MPUYMUHBI
U3yYeHHs] CBOWCTB OPraHMYECKHX BEIECTB
MMEHHO B COCTaBe KJIETKH; Pa3HOOOpasus
CBOWCTB  OMONOJMMEPOB, BXOAAIIMX B
COCTaB >KMBBIX OpPraHW3MOB. AHAIM3UPYIOT
TEKCT YYeOHHKA C [ENTBI0 CAMOCTOSATEIIEHOTO
BBISIBIICHUS OMOJIOTMYECKUX
3aKOHOMEPHOCTEM

VYrieBoanl VYrieBoanl. VYraeBonsl,

OnpenenstoT MOHSATHUS,




WM CaxapuJbl. MOHOC&X&pI/IZ[BI.
Hucaxapunbl. [Tonucaxapuib

dbopMupyeMbie B XOJ€ HW3YYCHHS] TEMBI:

«YTJIEBO/JIBI, HIIH caxapuibl»,
«MOHOCAXapUJIbI», «IUcaxapuab,
«TOJUCAXAPUJIBI», «pub03ay,

«I€30KCUpH003ay, «TIII0K03a», «PPYKTO3a»,

«TallaKTO3a»,  «caxapo3a», «MajlbTo3ay,
«JIAKTO3a», «Kpaxmany, «TJIUKOTEH»,
«XUTHUH».  XapaKTepus3yloT  COCTaB U
CTpOEHHE MOJIEKYI YIJIEBOJIOB.

VYcraHaBnMBalOT IPUYUHHO-CIIEICTBEHHBIE
CBA3M MEXKIYy XUMHUYECKHUM CTPOCHUEM,
CBOWCTBAMH W (DYHKIUSMH YIJIEBOJOB Ha
OCHOBE aHajlM3a pPUCYHKOB M TEKCTOB B
yueOHuke. [IpuBoasST mpuMepsl YriieBOAOB,
BXOJSIIMX B COCTaB OPraHU3MOB, MECTa UX
JIOKAJIM3alUK U OMOJIOTHYECKYIO POJIb

JInnmael

JIunuael. Kuper.
I'opmonbl. @DyHKIMH JIUIUIOB:
DHEPreTHYECKasd,  3alacaroasd,
3alUTHAs, CTpPOUTEIIbHAS,

perynsaropHas

OnpenensioT
dbopMupyeMble B XO0JI€ H3YyUYCHUS TEMBbI:

MOHSITHS,

«TUITUIBD, <GKHPBI»,

byHKIUS
byHKIUSA

«TOPMOHBI»,
«QHepreTuvecKas JUIHUIOBY,
«3arnacaroas
«3alUTHAs byHKLUA

«CTpOUTEIbHAS byHKUIMSA

«perynasTopHas (QyHKUus JUNUI0BY». JlatoT

JUIUAO0BY,
JIUIUI0BY,
JIUIIAIOBY,
XapaKTEPUCTUKY

cocTaBa )51 CTPOCHHUA

MOJICKYJT JIUTINI0B. YcranaBiauBamOT

MPUYIUHHO-CJIICACTBCHHBLIC CBA3U MCXKOY
XUMHUYCCKUM CTPOCHHUEM, CBOMCTBAMH H
(GYHKLIUSAMHU YIJI€BOJOB Ha OCHOBE aHaIN3a
PHCYHKOB M TEKCTOB B yueOHuUKe. [IpuBoasaT
OpUMEpPbl JIMIHUJIOB, BXOJMIIMX B COCTaB
OpraHu3MOB, MecTa HUX JOKaJIM3alluu U
Oouonornueckyro  poib. OOcyxmaloT B
Kjlacce MpoOJIeMbl

HAKOIUICHHUA  KHUPOB

OopraHusMamMu B OeIAax YCTAHOBJICHUSA

MPUYUHHO-CJIICACTBCHHBIX CBsI3CH B mnpupoae

Cocras
CTpoeHHue OeIKOB

CocraB u CTPOECHHE
OenkoB. benku, wiM MpOTEHHBI.
[Ipoctbie ¥  CllOXKHBIE —OENKH.

AmuHokucnorel.  [lomunentun,.
[lepBrnunasi, BTOpUYHA,
TpEeTU4YHAsT M YETBEPTUYHAS

CTPYKTYphI OeiKkoB. JleHaTyparius
Oenka

OnpenensioT
dbopMupyeMble B XOJ€ HW3YYCHHS] TEMBI:
«OenKu, WIM TPOTEHHBI», <«IIPOCThIE U
CIOXHBIE  OenmKny,

IIOHATHA,

«aMUHOKHUCIIOTBDY,
CTPYKTYpa
OCIIKOB», «BTOpUYHAS CTPYKTypa OCIKOBY,
«TpEeTUYHAs CTPYKTYpa OeIKOBY,
«4eTBEPTHYHAS CTPYKTYpa OCIIKOBY.
COCTaB W

KIIOJIUIICIITH I, «II€pBUYHAA

XapakTepusyroT CTpOCHUE




MOJIEKYJ OENKOB, MPUYMHBI BO3MOKHOTO
IIPUPOJHOMN CTPYKTYPBI
(menarypanun) 6enKkoB. [IpuBoAsAT pUMeEpHI

HapyILICHUs

JIeHATypaluu OEJIKOB

OyHKIUU DOyHKIUU OCJIKOB: VYcranaBnuBarot MPUYMHHO-
0enKkoB CTpOUTEIIbHAS, JBUTATEJIbHAs, | CICACTBEHHBIE CBSI3U MEXIY XUMUYECKHUM
TpPaHCIIOPTHAS, 3allUTHAs], | CTPOCHUEM, CBOMCTBAaMH M  (PYHKIMSIMHU
peryisiTopHas, CUTHaJIbHAs, | OCJIKOB HAa OCHOBE aHajW3a PHUCYHKOB H
HHEPreTUYEeCcKasi, KaTaIUTHUeCKasi | TeKCTOB B ydeOHuke. [IpuBoast mpumepsl
OEITKOB, BXOJSIIMX B COCTaB OpPraHU3MOB,
MECT WX JOKAIW3allud W OHOJIOTHYECKON

poau
Hyxknennosbie HyknenHoBble  KUCIOTHI. OnpenensaroT MOHSATHUS,
KHUCIIOTHI Jle30xcuprOoHyKIEHHOBAs dbopMupyeMble B XOJ€ HW3YYCHHS] TEMBI:

KHUCIIOTA, WIIN JIHK.
PubGonyknenHoBasi KHUCIOTa, WU
PHK. A3sotucteie

aICHUH, 'YaHWH, HUTO3WH, TUMHH,

OCHOBAHUA:

ypammi.  KomruieMeHTapHOCTb.
Tpancnoptnas PHK  (TPHK).
Pub6ocomnas  PHK  (pPHK).

Nudopmanuonnas PHK (uPHK).
Hyxneorun. [IBoitHas criupaib

«HYKJIEHHOBAs KHCIIOTa,
«IE30KCUPUOOHYKIIEMHOBAST KHUCJIOTA, WIIH
JAHK», «puOOHYyKIIEMHOBAs KHUCIIOTA, WIIH
PHK», «a30THUCTBIC OCHOBaHUI», «aICHUH),

«TyaHUHY, «[TATO3UH», KTUMUHY, KypaIlny,

«KOMILIEMEHTAPHOCTBY, «TpaHCIIOPTHAs
PHK  (tPHK)», «pubocomnas  PHK
(pPHK)», «H(POPMAIIMOHHAS PHK

(uPHK)», «HyKIeoTun», «IBOWHas CIUpaIb
JHK». [laroT XapaKTepHCTHKY COCTaBa M
CTPOEHHUS MOJIEKYJ HYKJIEHMHOBBIX KHCIOT.
YcraHaBIMBaOT MPUYUHHO-CIIEICTBEHHBIE
CBSI3M  MEXKJY XHUMHYECKHUM CTPOCHHEM,
CBOMCTBAaMH U (YHKIMSIMU HYKJICHMHOBBIX
KUCJIOT Ha OCHOBE aHajiu3a PUCYHKOB H
TEeKCTOB B yudeOHuKe. [IpuBoasT mpumepsl
HYKJICMHOBBIX KHCJIOT, BXOJSALIMX B COCTaB
OpPraHu3MOB, MECT UX JOKaJu3aluuu U
ounonornueckoir ponu. CoOCTaBISIOT TUTaH
naparpada

OnosoruUecKue

Pemaror
(Ha
MaTeMaTUYECKUI pacyeT; Ha MNPUMEHECHHE

y4eOHUKA.
3a7auu

[MpUHIKIIA KOMHHCMCHTapHOCTI/I)

AT® u npyrue
OpraHMYECKHE
COEIMHEHUS KIIETKU

Anenosuntpudocdar
(ATD). Anenosunaudocdar
(AA®D). Anenosuamonogocdar

(AM®). Makposprudeckasi CBS3b.
BurtamuHnbl kupopacTBOpUMBIE U
BOJIOPAaCTBOPHUMBIE

OnpenensioT TIOHSATHS,
dopmupyeMble B XOA€ HU3YYEHHS TEMBI:
«aaeno3uHTpudochar (ATD)»,
«anenosuHaudpochar (AID)»,
«aneno3snHMoHO(pochar (AMD)y,
«MaKpOIPrHUECKas CBSI3bY,
«OKHPOPACTBOPUMBIC BUTaMHHBI,
«BOJIOPACTBOPHMEIE BUTaMUHBI.




XapakTepu3yroT COCTaB U CTPOCHHUE
mosiekynsl  AT®. IlpuBogst mnpumepsl
BUTAMMHOB, BXOJSIINX B COCTaB

OpPraHu3MOB, M WX OWOJOTHYECKOH POJIH.
['OTOBAT BBICTYIUIGHHE C COOOILICHHEM O
pOJM BUTAMHHOB B (YHKIIMOHUPOBAHUH
opraHu3Ma dejoBeka (B TOM 4HCIE C
UCTIOJIb30BaHUEM KOMITHFOTEPHBIX
OO6cyxnart
paboThI C OJTHOKITACCHUKAMH

TEXHOJIOTHIN). pe3yNbTaThl

buosornueckue
KaTaJau3aTopbl

[TonsiTue 0
Karanus3aTopax. buosornueckue
KaTaJIu3aTOpBl.
Kodepmenr.

dbepmeHTa.

DepMeHT.
AKTHUBHBIA  LIEHTP

Jlabopamopuas paboma
Pacmennenne nepokcuna
BOJIOpOJIa EPMEHTOM KaTajaa3on

OnpenensioT MOHSATHUSA
dbopMupyeMble B XO0JI€ H3YyUYCHUS TEMBbI:
«KaTaNu3aTopy», «HepMeHT», «KohepMEHTY,
«aKTUBHBIN LEHTP bepmeHTay.
XapakTepu3yloT  poJib  OHMOJIOTUYECKHUX

KaTrajau3aTopoB B  KieTke. ONuChIBalOT
MeXaHu3M paboTel (GepmeHToB. [IpuBomsT
npuMepsl (PEPMEHTOB, MX JIOKAIU3alUU B
OopraHu3sMeé M HX OHOJOTMYECKOW PpOJIH.
YcranaBanBaroT IMPUYNHHO-CJICACTBCHHLIC
CBA3M  Mexay  OenkoBodl  mpupojoi
(GepMEeHTOB M ONTHMAJIbHBIMHM YCIOBHUSAMU
ux (ysxauonupoBanua. OTpabaThIBalOT
YMEHMUS ¢bopmynHMpoBaTh
KOHCTPYHUPOBATh,

JKCIIEPUMEHTBI,

TUIIOTE3BI,
IIPOBOJIUTH
OLICHUBATh  IIOJyYEHHBIE

PE3YIbTATHI Ha OCHOBC COJACpIKaHUA

nabopaTopHON pabOThI

Bupycel

Bupycsr. Kancnn.
CamocOopka BHUPYCHBIX YaCTHII.
[{ukn pa3BuTHS BUpYyCa

OnpenensioT
dbopMupyeMble B XOJ€ HW3YYCHHS] TEMBI:
«BHUPYCHI», «caMocOopka.
XapakTepus3yloT BHPYCHl KaK HEKIETOYHBIC

ITIOHATHA,
«KaIlcuma»,

(bOpMBI KHU3HH, OMHUCHIBAIOT UK PAa3BHTHUS
Bupyca. OnMuChIBaIOT OOITUH TJIaH CTPOCHHS
BUPYCOB. [IpUBOIAT MpHMEpHl BHPYCOB H
3a00JIeBaHUH, BBI3BIBAEMBIX MU,
OO6cyxnaloT npoOsIeMbl

BHUPYCOB

MPOUCXOKIACHUA

O0o00waromumii
YpOK

OnpenensioT
c(OpMHUPOBAHHBIE B XOJI¢ U3YYEHHs TEMBI.
Haror  oneHky
€CTECCTBCHHBIX

IIOHATHA,

BO3pacTaroIIei
HayK 51
COBPEMEHHOM  MHpE,
nporeccy DBOJIIOLUH

ponu
HAay4YHBIX
HCCIEOOBAaHUN B
MTOCTOSTHHOMY

Hay4yHOro 3HaHusA. OTpabaThIBAIOT YMEHUs




dbopMynupoBaTh TUTIOTE3HI,
KOHCTPYHUPOBATh, MIPOBOJIUTH
AKCIIEPUMEHTBI, OIICHUBATh IOJyYEHHBIE
pe3ynbTaThl
Knerounbii
YPOBEHb
Knerounsiii OO6mast  xapakTepUCTHKA Onpenensior MTOHSATHS,
YPOBEHb: o0miasi | KJICTOYHOrO YPOBHsSI OpraHu3anuu | GOpMUPYEMbIE B XOJ€ HW3YYCHHSI TEMBI:
XapaKTEePUCTUKA *kuBoro. KiieTtka — CTpyKTypHast | «KJIE€TKa», «METOJAbl H3YyUYEHHUS KIIETKW,
U (QYHKIMOHAJIbHAS  CIUHUIA | «CBETOBAas MHKPOCKOMUSN», <QICKTPOHHAS
KU3HU.  XUMHUYECKUHA  COCTaB | MUKPOCKOMIUS»,  «KIJIETOYHAsT  TEOPHUSI».
KIeTKd.  Meroabpl  H3ydeHUs | XapaKTepusyIoT KIETKY KaK CTPYKTYPHYIO U
kIeTkd. OCHOBHBIE TIOJOXKEHUS | QYHKIIMOHATIBHYIO €OUHHIY JKU3HH, €€
KJIETOYHOM TEOpUu XUMHUYECKUNA COCTaB, METOJbl HM3y4YCHHUS.
OOBACHAIOT OCHOBHBIE MIOJIOKEHHUS
KJIETOYHOU TEOPHH. CpaBHHUBaIOT
NPUHIMIBI ~ PabOTBl W BO3MOXXHOCTH
CBETOBOMI U AIIEKTPOHHOU
MHUKPOCKOITUYECKONU TEXHUKH
Oo6mue O6mue CBeJCHUS 0 Onpenensior MOHSTHS,
CBEICHMsSI O KJeTKaX. | cTpoeHuu kieTok. Lluromnasma. | popmupyembie B XOJe H3yYEHUS TEMBbI:
Knerounas memOpana | Slnpo. Opranougsl. MemOpaHa. | «IIUTOIIa3May»,  «IAPO»,  «OPTaHOUIBD,
Knerounas MeMOpaHa. | «MeMOpaHa»,  «KJIeTOYHas  MeMOpaHay,
®daromuros. IlnHOIIMTO3 «paronurosy, «ITHHOIIUTO3.
XapakTepu3yloT U CpPaBHHUBAIOT IPOLIECCHI
¢aromuTo3a W TUHOIMTO3a. OMHUCHIBAIOT
0COOEHHOCTH CTpOEHHMsSI  4acTei u
OpPraHOMJOB  KJIETKU. Y CTaHaBIMBAIOT
MPUYUHHO-CIIEACTBEHHBIE  CBA3M  MEXKIY

CTPOCHUCM KIICTKH H OCYHICCTBJICHUCM CIO

nporeccoB  (arouuTo3a, CTPOCHUEM U
GyHKIUSAMUI KJIETOYHOU MeMOpaHBI.
CocraBnstoT miiaH naparpada

Anpo Anpo, ero crpoeHne u OnpenensaroT MTOHSATHS,

¢ynknmu B Kietke. [IpokapHoTHL.
OyKapHOTHI.
Ha0Op KIIETKH

XpOMOCOMHBII

dbopMupyeMble B XO0JI€ H3YyYCHUS TEMBI:
«IIPOKAPUOTBIY, «IYKAPUOTHI», «XPOMATHUH,

«XPOMOCOMBI, «KApUOTHIIY,
«COMATHYECKHUE KIIETKH», <JIUTUIOUIHBIN
HAOOp», «TOMOJIOTHYHBIE  XPOMOCOMBIY,
«TaryIONTHBIN Habop XPOMOCOMY,
«TaMEeTBI», «SIPBIIIKO». XapaKTePH3yIOT

CTPOCHUE HAdpa KICTKHM W €ro CBA3H C

SHIOIUIA3MATHYECKOH  ceThio.  Pemaror

OHOJIOTHYECKHUE 3ala4yi Ha OIPCACIICHUC
quciia

XpoOMOCOM B rarnjaounaJHoOM u




TUTUTOUIHOM Habope

DHIoIUIa3MaTHY
eckas ceTb. PuOOCOMEL.
Komniekc Tonpmxu.

JIn3ocoMbl

DHIoIUIa3MaTHYECKas

cetb. Pubocombl. Kommiekc

T'onbmxu. JInzocoMel

OrnpenensioT TOHSATHUS,
dbopMupyeMble B XOJ€ HW3YYCHHSI TEMBI:
«QHJIOTIIA3MATHYECKAsl CETh», «PUOOCOMBIY,
I'onbmxny,
XapakTepu3yrT CTPOCHHE IMEPEUUCICHHBIX
OpraHOMJIOB dbyHKIHH.

VcranaBauBarT IIPUYHUHHO-CJICACTBCHHELIC

«KOMIIJICKC (IN30COMBI».

KIETKH U UX
CBSI3M MEXJAYy CTPOCHHEM U (YHKIHSIMHU

OMOJIOTMYECKUX  CHUCTEM Ha  IpuMepe
KJICTKH, €€ OpraHOMAOB W BLIIIOJIHACMBIX
(G yHKIIHH. PaGorarot c
WUTIOCTpalMsiMU ~ ydeOHUKa

YTCHUE)

UMHU
(cMBICTOBOE

MuToxoHIpuH.
ITmactuaer. KoeTtouHsri
HEHTP.

OpraHousibl JBUKEHUS.
Knerounsie BKIIIOUEHHS

Mutoxounpun. Kpucrsi.

IInactuager: JICHKOILIACTEI,
XJIOPOTLIACTHI, XPOMOILIACTHI.
LEHTP.

MukpotpyOouKH.

I'pansl. Knerounsrii
[utockener.
Lentpuonu. BepereHo neneHus.
Pecunuku. Kryruku. Knetounsie

BKIIIOUCHUA

OnpenensaroT TIOHATHUSA,
dbopMupyeMble B XO0JI€ H3YyUYCHUS TEMBbI:
«MUTOXOHAPUNY,

«KPUCTBI», «IUTACTHIIBI,

«ICHKOIIACTRI », XJIOPOIIACThI»,

«XpPOMOILIACTBI», «TPAHBD», «KJIECTOYHBIN
LEHTP», «UUTOCKEIET», «MUKPOTPYOOUKU»,
«UEHTPUOIIHN», «BEPETEHO JCIICHU,
(OKTYTUKH»,  «KIJIETOYHBIE
BKJIIOUEHU». XapaKTEPU3YIOT CTPOEHUE
IIEPEYUCIIEHHBIX OPraHOMIOB KIETKU M HX
GbyHKIIH.

CICACTBCHHBIC CBA3U MCKAY CTPOCHHUEM U

«PECHUYKN»,

YcraHaBIMBalOT — MPUYUHHO-
GyHKIUAMH  OMOJIOTUYECKHMX CHCTEM Ha

npuMepe KJIETKH, €€ OpraHouAOB U
BBINOJIHAEMBIX UMU (yHKIMHA. PaboTaror ¢
WIUTIOCTpalMsIMU ~ ydeOHUKa  (CMBICIIOBOE

YTCHUE)

OcobenHoctu
CTpOEHUS
9YKapHOT M MPOKAPHOT

KJIC€TOK

[IpokapnoTsl. DyKapHOTHI.
AHa3po6b1. Criopsl.

YepTsl CXOJICTBa u
paznuuus KJIETOK NPOKAPHUOT U
JYKapHoT.

Jlabopamopnas paboma

PaccmaTpuBaHue  KIEeTOK
OaKTepuii, pacTeHUH M KUBOTHBIX

noa MUKpPOCKOIIOM

OnpenenstoT TIOHSATHS,
dbopMupyeMble B XO0JI€ H3YyYCHUS TEMBI:
«IPOKAPHOTHI», «IYKAPHOTHI», «aHAIPOOKI,
«CTOpBI».  XapaKTepU3yIOT OCOOCHHOCTH
CTPOCHUS KIETOK TPOKAPUOT H DYKAPHOT.
CpaBHUBAIOT  OCOOGHHOCTH  CTPOCHHS
KIIETOK C IIEJIbI0 BBISBICHUS CXOJCTBA U

pa3iniuunsa

O06o00maromuii
YPOK




AccuMHIAINA U

AccuMuIALus.

OnpenensioT TIOHSATHUS,

JUCCUMUIIALINA. Huccummsanus. Metabonusm dopmupyeMble B XOA€ HU3YYCHHS TEMBI:
MeTtaboau3m «aCCUMMIIALIUS, «ITUCCUMMIIALINAS,
«vmerabommzmy». OOCyXITaloT B Klacce
npoOJIeMHbIE  BOIPOCHI,  CBSI3aHHBIE  C
nporeccamu oOMeHa BEIIIECTB B

OMOJIOTMYECKHUX CUCTEMax
DHepreTU4ecKu Henosnnoe  kucnopomgxoe OrnpenensioT MOHSTHS,

i OOMEH B KJIETKE

(depMeHTaTUBHOE  pacUICTIIICHHUE
rioko3el. I'mukomus.  IloaHoe
KHCJIOPOJIHOE pacuierieH1e

rII0K03bl. KiteTouHOE IbIXaHue

dbopMupyeMble B XOJ€ HW3YYCHHS] TEMBI:
«HETIOJHOE KHUCIOpPOJHOE (epMEHTATUBHOE
pPaCIUCIUICHUE  [JIIOKO3b»,  TJIMKOJIU3Y,
«IIOJTHOE  KHCIIOPOJHOE  PAacCIlIEIUICHHE
TJIFOKO3BI», «KJIETOYHOE JBIXaHUE).
XapakTepusyroT OCHOBHBIE JTallbl
OHEPreTHUecKoro obMeHa B KIETKax
oprann3mMoB. CpaBHUBAIOT SHEPIETUUECKYIO
3¢ (HEKTHBHOCTh TIUKOJIHM3a M KJICTOYHOTO
JIbIXaHUS

dorocunTes u
XEMOCHHTE3

3Hauenue  QorocwHTE3A.
CeeroBas ¢asza (doTtocuHTe3a.
TemuoBas (daza ¢doTocuHTE3A.
®oronmm3  BoAbl. XEMOCHHTES.

XeMOoTpodBHl.
Hutpudunupyromnie 6akrepu

u

OnpenensioT TIOHSATHSA,
dopmHpyeMbie B XOJ€ HW3YYCHHS] TEMBI:
«cBetoBasi (aza QorocuHTE3a», KTEMHOBas
daza dorocuHTe3a», «HOTONIM3 BOMBI»,
«XEMOCHHTE3», «XeMOTpO(dbI»,
«HUTPUPUIUPYIOIIHE OaKTepum».
PackpeiBator ~ 3HaYeHme  (OTOCHHTE3A.
XapakTepu3ylOT TEMHOBYIO U CBETOBYIO
¢ba3bl hoTOCHHTE3A 1O CXEME, TPUBEIACHHOM
B yueOHHKe. CpaBHMBAIOT  MPOIECCHI
dorocuHTe3a M XeMocuHTe3a. Pemaror
pacyeTHble ~ MaTeMaTH4ecKue  3a7ayd,
OCHOBaHHbIE Ha (bakTHIeCKOM
OMOJIOTHYECKOM MaTepuae

ABTOTpOGBE U
reTepoTpodsl

ABTOTPOdBHI.
['erepoTpodsr. DoTOTPOPHI.
XeMOTpOdBbl. Campourtsl.

ITapasutsl. I'01030lHOE TUTaHUE

Onpenensror TOHSTHS,
dopmupyeMbie B XO/A€ HW3YYCHHS TEMBI:
«aBTOTPOQBI», «reTepoTpOPbI»,
«hoTtoTpodsi», «XeMOTPO(DBI»,

«canpoQUTbI», «IIapa3UTh», «TOJI030HHOE
nuTaHuey. CpaBHUBAIOT OPraHU3MBI IO
croco0y MoJy4yeHHsl MUTAaTEeIbHBIX BEIIECTB.
CocraBmsior  cxemy  «Knaccudukanums
OpPraHW3MOB IO CHOCO0Y THTaHUS» C
NPUBEJICHHEM  KOHKPETHBIX  NPHMEPOB
(CMBICTTIOBOE UTEHHE)

Cuure3 O€JKOB
B KJIETKE

Cuure3 O€lKOB B KIIETKE.

I'en. I'eneTnueckuit

KOn.

OnpenensioT MOHSATHUS,
dbopMupyeMbie B XOJ€ HW3YYCHHS] TEMBI:




Tpunner. Konon. Tpanckpunuus.
AHTHKOJIOH. Tpancnsuus.

ITonucoma

«T€H», «TEHETUYECKUH KOM», «TPUILIETY,
«KOJIOH», «TPAHCKPHIIIHS», «AHTUKOIOHY,
KTPAHCISAIUSY, IIOJTUCOMAY.

XapakTepus3yloT MpOLECCH], CBA3AHHBIE C
OunocuHTe30M Oenka B kierke. ONUCHIBAIOT
IIPOLIECCHI
IPUMEHSS IPUHIMIT KOMIUIEMEHTApHOCTH U

TPAHCKPHUIIIUKU W TpPAaHCIIAIUH

I'C€HECTHUYCCKOI'O Koaa

Henenue
KJIETKU. MUTO3

JKU3HEHHBIN LUKIT KJIETKU.
Muto3. HWarepdaza. Ilpodasa.
Meradaza. Anadaza. Tenodasa.
Penynnukanus.
[lenTpomepa. BepeTeHo neneHust

XpomaTuasl.

OrnpenensioT TOHSATHUS,
dopmupyeMble B XOA€ HU3YYCHHS TEMBI:
«MUTO3Y, «uHTEepdazay, «apodazar,
«vetadaza»,  «aHadaza»,  «rernodazay,
«PEAYTUTHKAIUS, «XpOMAaTHIBI»,
«UEHTPOMEpPa»,  «BEPETEHO  JEJICHUS).
XapakTepu3yloT OHOIOTUYECKOE 3HAYCHUE
MuTo3a. ONHCHIBAIOT OCHOBHBIE  (ha3bl
MHTO3a. YcranaBinuBaroT MPUYMHHO-
CJICZICTBEHHBIC CBSI3U MEXTY

MNPpOAOJDKUTCIIBHOCTBIO ACJICHUA KIICTKH H
MNPpOAOIKUTCIIBHOCTBIO OCTAJIBHOT'O ICPUOJa
JKU3HCHHOI'O IIMKJIa KICTKH

O06o00maromumii
YPOK
Opranu3aMeHHbIN
YPOBEHb
Pazmuoxenue OO6miass  xapakTepUCTUKA OnpenensioT TOHSTHS,
OpraHU3MOB OpPTraHU3MEHHOTO ypoBHs. | GOpMHpYEMBIE B XOJI€ H3YyYCHUS TEMBI:
Pazmuoxenue OpPraHU3MOB. | «Pa3MHOXKEHHUE OPTaHU3MOBY», «OecIonoe
becmomnoe Pa3MHOKEHHE. | pa3MHOKEHHE», «IIOUYKOBAHUEY», <«JIEJICHUE
[loukoBanue.  [lenenue  Tena | Tenan, «CTIOPBDY, «BETE€TaTUBHOE
HagBoe. Cnopel. BeretaTuBHOE | pa3MHOMKEHHUE)», «IOJOBOE PA3MHOKEHHUEY,
pa3MHOKEHUE. [TonoBoe | «rameTsI», «repMadpoaUTHI,
pa3MHOKEHUE. ['ameThl. | «CEMEHHUKUY, «IMYHUKNY,
I'epmadpoauTsl. CeMEeHHUKH. | «CTIEpMaTO30UIbI», CTATICKIIETKI.
SvuHMKH. CnepmaTto3ouibl. | XapakTepU3yIOT OPraHU3MEHHBIN YPOBEHb
SIAIEKIIETKU OpraHu3aIHu KUBOTO, MPOIECCHI OECIIOIO0TO
Y TIOJIOBOTO Pa3MHOKEHHS, CPABHUBAIOT UX.
OnuceiBalOT  CHOCOOBI  BEreTaTUBHOTO
Pa3sMHOXEHHS pacTeHUN. IIpuBogsar
MpUMEPHl  OPTraHU3MOB, PA3MHOXKAIOIIUXCS
MIOJIOBBIM U OECTIONBIM ITyTEM
Pa3Burtue Craguu pa3BUTHS Onpenensior TOHSTHS,
MIOJIOBBIX KJIETOK. | MOJIOBBIX KJIETOK. ['ameTorenes. | opMupyemMble B XOJle€ H3YUYEHHUS TEMBI:
Meiios. Ilepuon paszmuHoxkeHus. Ilepuon | «raMeToreHes», «IIepuo]l Pa3MHOXKEHU,




OnnogoTBopeHue

pocra.
Meiios:

Ilepuon  co3peBanus.
meiio3 I m wmeno3 1L
Konsbroranus. Kpoccunrosep.
Hanpasurenbusie TEIbLIA.
O1m1010TBOpPEHHUE. 3urora.
HapyxHoe OIUIOJOTBOPEHUE.
BHyTpeHHee  OIIOAOTBOpEHUE.
JIBoiiHOE€  OIUIOJOTBOpPEHUE Y

MOKPBITOCEMEHHBIX. DHAOCIEPM

«IIEpUOJ, POCTa», <«IEPUOJ CO3PEBAHUID,

«meiro3 I», «weiio3 II», «KOHBIOTALIUIY,
«KPOCCUHTOBEDPY,

«OIIIOAOTBOPCHUCH,

«HAIpPaBUTEIbHBIE
TEJbIAY, «BUTOTaY,
«HapyX)HOE

«BHYTPCHHEEC OIIIIOAOTBOPCHUCY, «I[BOﬁHOG

OILIOAOTBOPCHUCH,

OTUIOJIOTBOPEHUE Yy TOKPBHITOCEMEHHBIX),
XapakTepu3yrT  CTaJIUH
pPa3BUTHS MTOJIOBBIX KJIETOK U CTAJAUN Meio3a

«OHOOCIICPM).

no cxemaMm. CpaBHUBaIOT MUTO3 M MEHO3.

OOBACHAIOT ~ OHMOJIOTUYECKYI0  CYIIHOCTH
MHUTO32 ¥ OIUIOIOTBOPECHUS
WuauBuyanbHO OHnrorenes. OmnpenensttoT MIOHATHS,
e pa3BuTHE | DMOPUOHAIBHBIN nepuoJ | GopMHpyeMble B XOA€ HU3YYEHHs] TEMBI:
OpPIraHU3MOB. OHTOTreHe3a (oMOpuoreHes). | «OHTOreHE3», «IMOPUOHAIBHBIA  IEPUO/
Buorenernueckuii [TocTamMOpHOHATBHBIN IIepUOJI | OHTOTeHEe3a (aMOpuorenes)»,
3aKOH oHtorenesa. lIpsimoe pasBuTHe. | «I1IOCTIMOPUOHATIBHBIN IIEPUOJL
Henpsmoe pa3BUTHE. | OHTOTEHE3aY, «psMoe pa3BUTHEY,
buorenernyeckuii 3akoH. 3aKOH | «HEMPSIMOE pa3BUTHEY, «3aKOH
3apOJIBIIIEBOTO CXOJICTBA. | 3aPOJBIIIEBOTO CXOJICTBaY,
buorenernyeckuii 3aKOH. | «<OMOreHeTUYECKUI 3aKoH», «(uIoreHes».
dunorenes XapakTepu3yloT  IEpUOAbl  OHTOIEHE3a.
OnuceIBalOT OCOOCHHOCTH OHTOTE€HE3a Ha
IpUMepe pPA3JIUYHBIX TPYII OPraHU3MOB.
OOBACHAIOT  OMOJIOTUYECKYI0  CYIIHOCTb
OMOTEHETHYECKOTO 3aKOHA. Y CTaHABJINUBAIOT
PUYNHHO-CJIC/ICTBEHHBIE CBSI3U Ha
npUMepe JKUBOTHBIX C  MPSAMBIM U
HENPSMBIM Pa3BUTHEM
Oo6o0maromuit
YPOK
3aKOHOMEPHOCT 3aKOHOMEPHOCTHU OnpenensioT TIOHSATHS,
" HACIIe/IOBaHMsI | HACIIEIOBAHUS MPU3HAKOB, | OPMHpPYEMbIE B XOJI€ H3yYCHHS TEMBI:
NIPU3HAKOB, ycraHoBleHHBIe ['. MeHzaenem. | «rUOPUIONIOTHIECKHI  METON»,  «UHCTHIC
YCTaHOBJICHHBIE MoHOTHOpHIHOE  CKpEIIMBaHUE. | THHUNY», «MOHOTHOPHUIHBIE CKPEIIMBAHUSY,
I'. Mennenem. [lutonoruyeckue OCHOBBI | «aJJICJIbHBIE TEHBD», «TOMO3UTOTHBIE U
Monorubpuanoe 3aKOHOMEPHOCTEW Hacle0BaHMsl | FeTePO3UTOTHBIE OpTaHU3MBI»,
CKpelIBaHNe npu MOHOTHOPHUIHOM | «IOMMHAHTHBIE U PELECCUBHbIE MPU3HAKI,
CKpELIMBaHUU. «pacUIeTICHUEe», «3aKOH YUCTOTBHI T'aMeT».
['nbpunonornyeckuii MeTo. | XapaKkTepu3ykoT CYIIHOCTb

Yucteie nuHud. MOHOTHOPHIHBIE
CKpEIIMBaHMs. AJIJIEIbHBIE TEHBI.
['OMO3UTOTHBIE U TETEPO3UTOTHHIE
opranu3mbl. JIOMUHaHTHbIE |

PCUCCCUBHBIC IIPpU3HAKH.

ruopuI0IoTHdYeckoro Metona. OMUCHIBAIOT

omnbITHl, mnpoBoaumele [.Mennenem 10
MOHOTHOPUIHOMY

CXEMbI

CKpENIMBaHUIO.

CocraBisitoT CKpEIIMBaHMUS.

OOBACHSIOT OUTOJIOTUYCCKUC OCHOBBI




Pacmrerienie. 3akOH  YMCTOTHI
ramer.

lIpaxmuueckas paboma

3aKOHOMEPHOCTEMN HACJIEJOBaHUSA
MPU3HAKOB pu MOHOTHOPHIHOM
CKpemmBaHuu.  Pemaror  3agaum Ha

Pemienue  reHeTHMYECKUX | MOHOTHOPHIHOE CKPEUIUBAHUE
3a1a4 Ha MOHOTHOpUAHOE
CKpELIMBaHUE
Henonnoe Henonnoe Onpenensior TOHSTHS,
JIOMUHUPOBAHUE. noMuHHpoBaHWe. ['eHoTMn W | popMmupyeMble B XOJEe H3yYEHUS TEMBI:
lemotun wu ¢denoTHun. | peHoTu. AHanu3upylolee | «kHEeMoJIHOE JOMUHUPOBAHUEY», «TCHOTHUID,
AHanuzupyroliee CKpeELIUBaHUE. «henoTum, «aHAIM3UPYIOILIEe
CKpELIUBaHUE Ilpakmuueckas paboma CKpelIMBaHUe». XapaKTePU3yIT CYIIHOCTb
Pemienne  reHETHMYECKUX | aHATU3UPYIOIIETO CKpEIIUBaHUA.
3a1a4 Ha HacnenoBaHue | COCTaBISIOT CXE€MbI CKpeliuBaHus. Pemaror
MIPU3HAKOB npu HEIOJIHOM | 337]a4l Ha HacJeAOBaHUE NPHU3HAKOB IpU
JOMUHUPOBaHUHU HEIOJIHOM JOMUHUPOBAHUH
Jurubpuanoe Jurundpuanoe OnpenensioT TOHSTHS,
CKpelIMBaHue. 3aKOH | CKpeIlUBaHHE. 3akoH | GopmMupyeMble B XOAE€ H3YYCHHS TEMBI:
HE3aBUCHUMOTO HE3aBUCHUMOTO HACJICJIOBAHUS | «IUTUOPUIHOE  CKPEIIMBAHUE»,  «3aKOH
HaCJIeI0BAHUS MIPU3HAKOB. [MonuruOpuaHoe | HE3aBUCUMOTO HACJIEOBAHUS TPU3HAKOBY,
MIPU3HAKOB ckpemuBanue. Pemerka [IeHHeTa. | «OMUruOpUIHOE CKPELIIMBAHUEY, «PEIIETKA
Ipakmuueckas paboma Ilennera». JlaloT  XapakTEpUCTUKY U
Pemenne  reHeTuyeckux | OOBSICHSIOT CYILIIHOCTh 3aKOHa
3a/1a4 Ha TUTHOPHUIHOE | HE3aBUCUMOTO HACIIEIOBAaHMS TPU3HAKOB.
CKpELIMBAaHUE CoCTaBisIlOT ~ CXEMbl  CKpEIIMBaHUSA WU
pemierkn llennera. Pemaror 3amaum Ha
JTUTHOPUTHOE CKPEIIMBAHUE
I'enetnka mnoua. I'enetuka oJIa. Omnpenenstor MTOHSATHS,
CuennienHoe ¢ mnosioM | HacnenoBanue MPHU3HAKOB, | GOpPMUPYEMbIE B XOJ€ HW3YYCHHS] TEMBI:
HacJe/I0BaHHE CLEIIJIEHHBIX c MOJIOM. | «@yTOCOMBI»,  «IOJIOBBIE  XPOMOCOMBD,
AyTOCOMBI. [lonoBbIE | «TOMOTaMETHBIM MON», «rE€TEPOraMeTHBIN
XpOMOCOMBI. ['OMOramMeTHBIl U | MOJ», «CUEMJIEHWE reHa c mosom». Jlaror
rereporameTHbIi o, ClerieHne | XapaKTepUCTUKY " OOBSACHSIIOT
TeHa C TMOJIOM. 3aKOHOMEPHOCTH HACJIeIOBAaHUS MTPU3HAKOB,
Ilpakmuueckas paboma CIETITIEHHBIX ¢ T0JIOM. COCTaBISIOT CXEMBI
Pemenne  reHETHMYECKWX | CKpENIUBaHUS. Y CTAaHABIWBAIOT MPUYHUHHO-
3a/1a4 Ha HacleJOBaHUE | CJACACTBEHHbIE  CBSI3M  HAa  MpPUMEpE
MIPU3HAKOB, CIETIJICHHBIX C TTOJIOM | 3aBUCHUMOCTH Pa3BHTHUS TOJIia 0coOH OT ee
XpoMocoMHOro Habopa. PemraroT 3agaun Ha
HacJeJ0BaHUE MPU3HAKOB, CLEIJIEHHBIX C
OJIOM
O6006maromuit
YPOK
3aKOHOMEPHOCT 3aKOHOMEPHOCTHU OnpenensioT MOHSATHS,
u W3MEHYUBOCTH: | U3MEHYMBOCTH: dbopMupyeMbie B XOJ€ HW3YYCHHS] TEMBI:
Mo (UKAITMOHHAS Mo (HUKAITMOHHAS «U3MEHYUBOCTHY, «oupuKaIIn»,




u3MeH4YnBOoCTh. Hopma | u3MeHunBOoCTh.  Monudukanuu. | «Moan(UKauoHHAS MU3MEHYMBOCTD,
peakuuu Hopwma peaxnumu. «HOpMa peaKum. XapakTepus3yroT
IIpaxmuueckasn paboma 3aKOHOMEPHOCTHU MO (UKAITTOHHON
BeisiBiieHHE U3MEHYMBOCTH  OpraHu3moB. IIpuBopst
WU3MEHUYUBOCTH OpPraHU3MOB IIPUMEPBI MOIU(PHUKALIMOHHON
U3MEHUUBOCTH M  IPOSABIECHUH  HOPMBI
peakuuu.  YCTaHaBIMBAIOT  IPUYHUHHO-
CICICTBEHHBIE  CBSI3M  HA  IpUMeEpe
OpraHu3MOB C IIMPOKOM M Y3KOM HOpPMOH
peakuuu.  BBIONHAIOT  IPaKTUYECKYIO
paboTy 1O BBIABICHUIO W3MEHYMBOCTH Y
OpraHu3MOB
3aKOHOMEPHOCT 3aKOHOMEPHOCTH Omnpenenstor HIOHSTHSI,
U WU3MEHUYUBOCTH: | U3MEHYMBOCTHU: MyTallMOHHas | popMupyemMble B XOJ€ H3YYEHHUS TEMBI:
MyTalOHHAas WU3MEHUYUBOCTb. IIpuunHsel | «reHHBIE MyTaLAn», «XpPOMOCOMHBIE
WU3MEHYUBOCTD MyTalUH. MyTaLun», «T€HOMHBIE MyTaLun»,
['enHble, XpOMOCOMHBIE U | «yTpaTa»,  <«ACJELUUus»,  «IYIUIMKALUI»,
F€HOMHBIE ~ MyTaluuu. YTpara. | KAHBEPCU, «CUHIPOM Hayna»,
Henermus. Jynnukamus. | «IoauIIonaus, «KOJIXULHY,
WuBepcus.  Cungpom  JlayHa. | «MyTareHHbIE BELIECTBa». XapaKTEpU3YIOT
[Tonmunnonus. Konxunun. | 3akoHOMEepHOCTH MYTAallUOHHOU
MyTareHHble BEIeCTBa W3MEHUMBOCTH  opraHusmoB. IIpuBonsr
IpUMepbl  MyTalMii y  OpraHU3MOB.
CpaBHMBaIOT MOJU(PHUKAIMU W MYTalHH.
OO6cyxnator  TpoOJIeMbl  U3MEHUYMBOCTH
OpraHu3MOB
OcHoBHbIE Cenexuus. ['nbpunuzanus. Onpenenstor MIOHSTHSI,
METO/IbI ceslekMM | MaccoBblii oT0op. | opMUpYyEMBbIE B XOJ€ H3YYEHHS] TEMBI:
pacTeHui, KUBOTHBIX U | UHAMBHUIyanbHbIN 0TOOp. UUCThIE | «ceNneKIus», «THOPUIU3AIUL», «MACCOBBIMI
MHUKPOOPTraHU3MOB JIMHHH. bauskoponcTeeHHoe | 0TO0p», «UHIUBUAYaTbHBIN oTo0p»,
CKpEILNBAHHUE. I'etepo3uc. | «uuCTbIE  JTUHUM», «OJIM3KOPOJICTBEHHOE
MesxBunoBas rUOpUIN3aIMS. | CKPELMBAHUEY, «T€TEPO3UCY, «MEKBUIIOBAs
HckyccTBeHHBIN MyTareHes. | THOpuaAn3aIus», «HCKYCCTBEHHBII
buotexnomorus. AHTHOMOTHKH MYTareHes», «OMOTEXHOJIOTH,
«@HTUOMOTUKMY». XapaKTepU3YIOT METOJIbI
CEJICKIIMOHHON  paboTHI. CpaBHHUBAIOT
MaccoBBId M  MHIMBHIYaJbHBIH  OTOOD.
['oTOBAT cOOOIIEHUST K YPOKY-CEMUHapy
«Cenexuust Ha ciy)0e 4eToBEeKa»
O6o06maromuit Cenekuus Ha  ciyx0e BeicTynaror ¢ COOOILICHUAMH,
YpOK-CEeMHHAp YeJIOBeKa 00CyXm1aroT COOOIIIECHUS c

OJHOKJIIACCHUKAMH U YUUTCIIIMU

IMonmyasiiuoHHO
-BH/10BOi YPOBEeHb




[TonynsuuonHo- [lonstue 0 BU/JIE. Omnpenenstor MIOHSATHSI,
BUJIOBOM ypoBeHb: | Kputepun Buza: | GopMupyemble B XOJ€ H3YYEHHUS TEMBI:
00111as1 XapakTepUCTUKA | MOP(OJIOTHUECKHUH, «BU»,  «MOP(HOIOTHYECKUH  KpHUTEpH

(bu3nOIOrHUECKUil, BUAa»,  «(PUBNOIOTHYECKUH  KpPHUTEpH
FEHETUYECKUH, SKOJOTHYECKHM, | BUIa», «TrEHEeTUYECKHN KpUTEpHUil BHIa»,
reorpa)UueCKuii, UCTOPUUYCCKUN. | «IKOTOTHUCCKUN KpUTEpUIL BUJIA»,
Apean. Ilonymsamus. CsoiicTBa | «reorpaduyecKuii KpUTEpUH BHUJIA,
MIOMYJISIIUAMN. buoTtnyeckue | «<uCTOpUYECKUN KpPUTEPUN BHUIA», «apea,
co0011eCTBa. «TIONYJISILUSA»,  «CBOMCTBA  MOILYJISILIUN»,
Jlabopamopnas paboma «Onotuyeckue CO00IIIeCTBAY. Harot
N3yuenue XapaKTePUCTUKY KpUTEPUEB BU/JIA,
MOP(OTIOTHIECKOTO KpUTEpHUs | MOMYJISAUOHHON CTPYKTYpBI BUJA.
BHUJA OnuceIBaIoT CBOMCTBa MONYJIALIUM.
OOBACHAIOT poIb PENpPOAYKTUBHOMN
M30JSIIMA B TOAJEPKAHUU  IEIOCTHOCTH
BUJa. BBIMONHAIOT MPakTHYECKYI0 padoTy
M0 U3YYEHUIO0 MOP(OIOTUIECKOTO KPUTEPHS

Buja. CMBICIOBOE UTEHUE

DKOJIOru4ecKue [lonstue 00 Onpenenstor MIOHSATHSI,
(dakTopbl U  YCIOBHS | SKOJIOIMUECKUX ¢dakTopax. | popMupyeMble B XOI€ H3YYCHUS TEMBbI:
Cpelbl VYcnoBus cpenpl. DKONIOTHUECKHE | «aOMOTHYECKHE IKOJIOTHYecKrue (aKTopb»,

dakTopsI: abuoTtnyeckue, | «KOMOTHUECKHE DSKOJOTHYECKHE (aKTOPhI»,
OMOTHUYECKHE,  AHTPOIOTCHHBIE. | «AHTPOIOr€HHBIE JKOJIOTHYECKHE
DKOJIOTn4YeCcKue ycloBUA: | (aKTOPbI»,  «IKOJOTMYECKHE  YCIOBHS»,
TEMIEPATypa, BIIAXHOCTb, CBET. | <BTOPUYHBIE KIMMATH4YECKHE (AKTOPHI».
Bropuunsie knumaTtuueckue | [lator XapaKTePUCTUKY OCHOBHBIX
(bakTopsl. HKOJIOTMYECKHUX  (AKTOPOB U  YCIOBUI
BnusiHue 5KOIOTMYECKUX | Cpebl. VYcranaBnuBaroT IPUYUHHO-
YCIIOBUI Ha OPraHU3MbI CJIEJICTBEHHBIE CBSA3M HA NPUMEPE BIUSHUSA
DKOJIOTMUECKUX YCJIOBUH Ha OpraHHU3MBI.

CMBICIIOBOE UTEHHE

IIpoucxoxnenu [IponcxoxaeHnue  BHUIOB. Omnpenenstor MIOHSATHSI,
e BujgoB. Paspurtue | Pa3Butne HBOJIIOLIMOHHBIX | GOPMUPYEMBbIE B XOJ€ HW3YYEHHS] TEMBI:
3BOJIOLHOHHBIX MIPEACTABICHUMN. OCHOBHBIE | «3BOJIIOLUAY, «reopus [apBunay,
IIPEACTABICHUI nostoxkenus teopun Y. /lapBuHa. | «IBHXKyIIue CUJIBbI SBOJIIOLUN,

DBOIOIHS. Teopus | «<M3MEHUUBOCTbHY, «boprba 3a
HapBuna.  JIBwXKymme  CHJIBI | CyLIECTBOBAHHE», «ECTECTBEHHBII OTOODY,
IBOJIIOLIMHU: U3MEHUUBOCTb, | «CHHTETUYECKAsI T€OpHUs 3BOIOLMU». [laror
O6oppba  3a  CyIIECTBOBaHHE, | XapaKTEPUCTUKY u CPaBHUBAIOT
€CTECTBEHHBIN 0TOOp. | PBOJIOLIUOHHBIE IIPEICTaBICHUS
CunteTnueckas teopus | K.b.Jlamapka W OCHOBHBIE TOJOKEHHUS
3BOJIIOLNH YUEHHUS Y./lapBuHa. OOBsCHSIOT

3aKOHOMEPHOCTH SBOJIIOIIMOHHBIX

npoueccoB ¢ no3uuuii yuenus Y.JlapBuHa.
['oToBAT cOOOIIEHUS WKW TPE3SHTAIUH O




Y./lapBrHE B TOM 4HCIIE C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX TeXHOJOrui. PaboraroT ¢

HNuTepneTom KakK c HUCTOYHUKOM
uHpopMauu
[Tonmynsiumst kak [TonynsiuronHas Onpenensior TIOHSTHS,
JJIeMEHTapHasi €AMHUIIA | TeHETHKA. H3meHunBOCTh | popMHUpyeMble B XOJE H3YUYEHUS TEMBbI:
IBOJIIOIINH reHoonaa «MOMYJISIUOHHAS TEHETHKa», «TCHO(OHI.
HazpiBaror IIPUYUHBI U3MEHYHBOCTH
reHoQoHaa. [TpuBoasT pUMEDHI,
JIOKa3bIBaIOLIIE PUCIIOCOOUTENEHBIN
(amanTUBHBIN) XapakTep U3MEHEHUN
reHo(hoHa. OO6cyxnaror pOOIIEeMBI
JIBUKYIIUX CHJI DBOJIONUU C TO3ULUN
coBpeMeHHOM  Oumomoruu.  CmbICIOBOE
YTEeHUE
boprba 3a boprba 3a OnpenensioT TIOHSATHSA,
CyILIECTBOBAHUE u | cymectBoBanue. ®opmsl 60prOBI | popMHpyeMble B XOAE€ M3YyYEHUS TEMBI:
€CTEeCTBEHHBIN 0TOOD 3a  cymecrtBoBaHue.  DopMbl | «BHYTPUBUIOBAS 6opbba 3a
€CTECTBEHHOI'0 0TOOpa CYyILLECTBOBaHHE», «MEKBHUJ0Basi OoprOa 3a
CYILIECTBOBAHHEY, «boprba 3a
CyIIECTBOBaHHE C  HEOIAronpUsITHBIMU
YCIIOBUSIMU  CPEMbI», «CTAOMIM3UPYIOMIUN
€CTECTBEHHBIN oToop», «IABHKYIIUI
€CTECTBEHHBbII  0TOOp». XapaKTepHu3yroT
dbopmbl  OOpPHOBI 32 CYIIECTBOBAaHUE W
ecTecTBeHHOro otoopa. [IpuBoaar npumepsl
UX MposBIIeHUs B npupoze. PazpabareiBatoT
DKCIIEPUMEHTBl [0 M3YyYEHHIO JIEHCTBHI
oTOopa,  KOTOpblE  CTaHYT  OCHOBOM
Oymy1iero yueOHO-UCCIIeI0BATENHCKOTO
npoekTa. CMBICIIOBOE YTEHHE
BunoobpazoBan Tloustue 0 OnpenensioT TOHSTHS,
ue MHUKPO3BOJIIOLUH. W3omsmus. | popmupyemble B XO0Jleé U3YUEHHUS TEMBI:
['eorpaguueckoe «MHUKPO3BOJIOLIUSD, «U3OJISILIHSIY,
BUJI000pa3oBaHue. «pPEeNpOAYKTHBHAS W3OJISIIHSY,
Mukpo3Boronus. W3onsaums. | «Bu100Opa3oBaHue», «reorpaduueckoe
PenponyktuBHas U30JISALUS. | BUIOOOpA30BaHUE. XapakTepusyroT
Bunoobpaszosanue. MEXAHU3MBI reorpagpuuecKkoro
['eorpaduyeckoe BUI000pa30BaHUSI  C  HCIIOJIb30BAaHHEM
BU000pa30BaHue pucyHka ydyeOHMKa. CMBICIIOBOE 4YTEHHE C
MOCJEAYIOIIUM BBIABUKEHHE TUIIOTE3 O
JIPYTHX BO3MO>KHBIX MeXaHHU3Max
BH1000pa30BaHUS
MaxkpoaBontonu Ilonsatue 0 OnpenensioT HOHSTUS,
s MakpolBoronu. HampasieHus | GopMUpyeMble B XOA€ HU3YYEHHS TEMBI:




MaKpO3BOJIIOLIUH. [Tyt

MOCTHYKEHUS OHMOJIOTUYECKOTO

nporpecca

«MaKPOAIBOJIIOLH, «HATPaBJICHUS
HBOJIIOIUMY», «OMOJOTHMYECKHI Mporpeccy,
«OHMOJIOTUYECKHI perpeccy, «apomMopdos»,
«UauoaganTaLus», «IeTeHepaLus».
XapakTepusyroT HaIpaBJICHUS
sBomond.  CpaBHMBAIOT  MHUKpO- U
Makpo3Botouio. OO6cyknaT MpoOIeMbl

MAaKpO3BOJOOWMHK C OAHOKJIACCHHUKaMHUu H

T'JIaBHBIC

yuureneMm. PaboTaroT ¢ JOMOTHUTETHLHBIMU
WH(OPMAIIMOHHBIMU UCTOYHUKAMHU C LETBIO
MOATOTOBKUA COOOIIEHUSI WJIM MYJIbTUMEINA
npe3eHTanmMu O (akTax, JOKa3bIBAOIIUX
SBOJIIOLUIO

O06o0maromumii
YpOK-ceMuHap

IKOCHUCTEMHBII
YPOBEHbD

Coo0111ecTBO,
9KOCHCTEMA,
OHOreoEeHO03

brnornueckoe
Cco00111eCTBO, OHOIIEHO3.

DKocHucTeMa. buoreonenos

HJIN

OnpenensioT
dbopMupyeMble B XO0JI€ H3YyUYCHUS TEMBbI:

MOHSITHS,

«OMOTHYECKOE COOOIIECTBO», «OHOLIEHO3Y,
«IKOCHUCTEMAY, «OHOTEeOIIEHO3Y.
OmnuchIBalOT W CPaBHUBAKOT 3KOCHUCTEMBI
pa3nu4Horo ypoBHs. [IpuBoasT mTpHUMeps
KOCHCTEM pa3HoTO

XapakTepusyrT aKBapuUyM
HUCKYCCTBEHHYIO Y9KOCUCTEMY

YPOBHSL.
Kak

Cocras u
CTPYKTypa cooO1ecTBa

Bunosoe pasHooOpasue.
Mopdonoruyeckas "
CTPYKTypa
COOOLIEeCTB. Tpoduueckas
CTpyKTypa coobiectsa. [TumeBas
uens. [Tumeas cets. JKuzHeHHbIE

MMPOCTPAHCTBCHHAA

dopmel. Tpoduueckuii ypoBeHb

OnpenensioT MOHSATHUA,
dbopMupyeMble B XOJ€ HW3YYCHHS] TEMBI:
«BHUJIOBOE  pa3HOOOpaszue», «BUJIOBOM
«@BTOTPOGBI», «TEeTepOTPOPHI»,
«KOHCYMEHTBI»,

COCTaB»,
«TPOYLICHTHI,
«PEMYLCHTHI,

IPYCHOCTBY»,  «pEIKHE

BHJIBI», «BHJIBI-CPETO0OPA30BATEIN.
XapakTepu3yloT  MOP(OIOTHYECKYI0 |

IIPOCTPAHCTBEHHYIO CTPYKTYpPY COOOILECTB.

MeXBHUIOBBIC
OTHOIIECHUS
OpraHUu3MOB B
IKOCHUCTEME

Tunel OMOTHYECKUX
B3aMMOOTHOIIIEHHW. HelTpanusm.
AMeHcanusMm.
Kommencanuzm.CumOnos.
IIpoTrokooneparusi.
Myrtyanmusm.Konkypenus.

Xumauyectso. [Tapasutnsm

AHQJIM3UPYIOT ~ CTPYKTYPY  OHOTHYECKUX
COOOIIIECTB IO CXEME

OnpenensioT MOHSATHUS,
dbopMupyeMble B XO0JI€ H3YyYCHUS TEMBI:
KHEUTpAITU3M, «aMeHcaInu3My,
«KOMMEHCATU3MY, «CUMOHO03Y,
«ITPOTOKOOTICPAITHS, «MYTYaTH3M,
KKOHKYPECHIIHS, «XUITHAYECTBOY,
«mapasutuzmy.Peraror 9KOJIOTUYECKHE

3aa4u Ha MPUMCHCHHUC JSKOJIOTHYCCKUX




3akoHOMepHocTed. IIpuBomsar  mpumepsl
MOJIOKUTEITBHBIX " OTPUIATEIIbHBIX
B3aMMOOTHOIICHHA OpPTraHU3MOB B
MO YJTSITTHSIX
[ToToxun [lotokn  BemecTBa | OnpenensaroT MIOHSATHUS,
BEIIECTBA M DHEPrUH B | SHEPTUU B sKocHucTeMe. | hopMHUpyeMble B XOJA€ W3YYEHHS] TEMBI:
9KOCUCTEME [TupamMubl ~ YUCIEHHOCTH W | «IUPaMUJA YHCICHHOCTH U OHOMAaCChI».
Oromaccel JlaroT XapakTEepUCTHKY POJM aBTOTPO(QHBIX
u reTepoTpodHBIX OpPTaHU3MOB B
sKocucTeme.  Pemalor  3KOJIOrMYecKHe
3aJja4d  Ha TPUMEHEHUE OKOJIOTHYECKHUX
3aKOHOMEPHOCTEN
CamopasButue CamopasButue Omnpenenstot MIOHSTHSI,
9KOCUCTEMBI. 9KOCUCTEMBI. Dkojorudeckasi | GopMUpyeMble B XOJI€ HU3YUCHHUS TEMBI:
DKonoruveckas CYKIIECCHS. PaBHOBecue. | «paBHOBECHE», «IIEPBUYHAS CYKLIECCHUS»,
CYKIIECCHS [lepBuunas CYKIIECCHSI. | «(BTOPUYHAS CYKIECCHS». XapaKTEpHU3yIOT
Bropuunas cykueccus NPOIECCHl  CaMOPA3BUTHUS  DKOCHUCTEMBI.
CpaBHUBAIOT TEPBUYHYI0O W BTOPUYHYIO
cykueccun. Pa3pabareiBaioT IIaHa ypoka-
AKCKYPCHH
O060011aroIui DKCKypcusi B OMOTeo1eHO03
YPOK —3KCKypCHs
Buocdepnsii
YPOBeHb
buocepa. buocgepa. OnpenensitoT MoHATHS «Ouochepay,
CpenooOpa3yrorias CpenooOpasyromiasi 1esITeTbHOCTh | «BOJAHAs ~ Cpela», «HA3eMHO-BO3JYIIHAs
JEeSITeNIbHOCTD OpTaHU3MOB cpelay», «o4YBa», «OPraHU3MBI Kak cpena
OpPTaHU3MOB o0uTaHUsA», «MEXaHUUYECKOE BO3ICHCTBHEY,
«(hU3MKO-XUMUYECKOE BO3JICHCTBUEY,
«IepeMeIllEeHue  BEIEeCTBa»,  «TYMYC»,
«punpTpanusi». XapaktepuszyoT Ouochepy
KaKk TJI00anmbHyl0 dKocuctemy. IlpuBomsr
MIPUMEPBI BO3JCHCTBHSI )KHBBIX OPTraHU3MOB
Ha Pa3InIHBIC CPEIIbI KU3HU
Kpyrosopot KpyroBopor BemiectB B OnpenenstoT MOHSITUS
BEIIIeCcTB B Onocdepe ouocthepe. buoreoxumMuyeckuit | «OMOTEOXUMUYECKUN IHKI», «OHOTCHHBIE
ITUKJT. buorenHsle | (MUTaTENbHBIE) BEIIECTBAY,
(MuTaTeNbHBIC) BEIIECTRA. «MHKPOTPOGHBIE BEILIECTBAY,
MuxkpoTtpodHbIe U | «MaKpoTpodHbIe BEIIECTBAY,
MaKpoTpOQHEIE BEIIECTBA. | KMHKPODIIEMEHTBI». XapakTepu3yoT
MuKpo31eMEeHThI OCHOBHBIC OMOTCOXMMHYCCKHE IIMKJIBI Ha

3emJie, UCIONIBb3Ys WILTIOCTPAINKN yueOHUKA.
YcraHaBauBaIoT MNPUYUHHO-CJICACTBCHHLIC
O6uomaccoit

CBSI3U MEKY

(MpOYKTUBHOCTBIO) BU/Ia U €TI0 3HAUEHUEM




B MOAICpKAHUU (bYHKIIMOHUPOBAHUS

coo01ecTsa

OBoronus OBoronus ouocdepsl. OnpenensitoT  MOHATHSL  «OKHUBOE
onocepsr Xusoe BemecTtBo. buorennoe | BemecTBoy, «OMOTEHHOE  BEIECTBOY,
BEIECTBO. BMOKOCHOE BeIecTBO. | «OMOKOCHOE BEILIECTBOY, «KOCHOE
Kocnoe BEILECTBO. | BEIIECTBO»,  <OKOJOTMYECKUH  KPU3HCH.
DKOJIOTHYECKUI KPU3HUC XapakTepu3yloT INPOLECCH PaHHEro JTara
HBOJIIOIIUH ouocdepsi. CpaBHuBaioT
O0COOCHHOCTH KpYroBOpoTa yrjiepoja Ha
pasHBIX  JTamax H3BOMIOLMU  OHochepbl
3emin. OOBACHSAIOT BO3MOXHBIE MPUYHUHBI
HKOJIOTUYECKUX KPHU3HCOB. YCTaHABIMBAIOT
NPUYMHHO-CJIEJCTBEHHBIX  CBS3M  MEXIY
JeATEIIEHOCTHIO YeJoBeKa "

HKOJIOTMYECKUMH KPH3HCAMH
I'unoressl I'unore3sl BOBHUKHOBEHHUS Omnpenenstor HOHSTHS
BO3HUKHOBCHUS KM3HU | )KU3HHU. «KpEAnoOHU3M, «CaMOIIPOU3BOJIBHOE
Kpeaunonusm. 3apOXKJIEHUE», «THUIOTEe3a CTAIMOHAPHOTO
CaMompon3BOIBHOE 3apOKIEHHUE. | COCTOSHUS»,  «THIOTE3a  MAHCIIEPMUNY,
['mnoresa CTAI[HIOHAPHOTO | «THIOTe3a OMOXMMHYECKOH  IBOJIOLUNY.
COCTOSTHHSL. ['mnoresa | XapakTepu3yrOT ~ OCHOBHBIE  THIIOTE3bI
HaHCIEPMHUH. 'mnore3a | BOBHUKHOBEHUSI ~ JKM3HM  Ha  3emJle.

OMOXUMHUYECKOI OBOJOIIMH

OO6cyx1at0T BOMPOC BOSHUKHOBEHUSI KU3HU
C OJIHOKJIACCHUKAMU U YUYUTEIEM

PazButne
IIPEACTABICHUI 0
IPOUCXOXKACHUN
*Ku3HU. COBpEMEHHOE
COCTOSIHUE MPOOIIEMBI

PasButne npencraBieHuit
0 MIPOUCXOXKACHUN KU3HU.
CoBpeMeHHOe COCTOSIHHE

po0IeMbI

OnpenensioT TTOHSATHUS

«KOAaLEpBaTbl», «IIPOOMOHTHI», «TUIOTE3a

CHMOHOTHYECKOTO IMPOUCXOKACHUA
9YKApUOTUUICCKHUX «THUIIOTE3a
MPOUCXOKACHUA JYKAPUOTUUCCKUX KIICTOK
U HUX OpPraHonzoB IIYTEM BIIAYUBAHUSA

KJIETOYHOM  MeMOpaHbI»,

KJICTOK»,

«IIPOTE€HOT,
«dybaKTepun», «apxebakTepum».
XapakTepusyrT

BO3HUKHOBCHUA W Pa3sBUTUA XKXHU3HU Ha

OCHOBHBIE ITaITBI
3emute. ONUCHIBAIOT IOJOKEHHUSI OCHOBHBIX
TUIIOTE3 BO3HUKHOBEHUS
Cpasnustot runore3sl A.M.Onapuna u Jx.
XomnnenHa. Ob6cyxaaroT poOIEeMbI
BO3HUKHOBEHUS W pPa3BUTHS JKU3HU C
OJIHOKJIACCHUKaMH U YUUTEIEM

KHU3HHU.

Pa3Burtue xu3Hu
Opbl
JIpEBHEMIIEH U ApEeBHEN

Ha 3emiie.

KHU3HHU

OcHOBHBIE JTallbl
pa3BUTHUA KU3HM Ha 3emuie. Opbl

JIpEBHEMIIEH U IPEBHEN KU3HU

Onpenensror «pay,
CIEPUOMI», «IOXa», «KaTapXen», «apxeu,

IIOHATHA

«IIPOTEPO30H», «IATECO30M», «ME3030i»,

«KaMHO301», «ITAJICOHTOJIOTHS,

«KEeMOpUit», «OPIOBUKY, «CHIIYP», «ICBOHY,




«KapOoHy, «I1EPMbY, «TPUIOOHUTHI,
«PUHUODHUTB),  KUCTETEpPbIE  PHIOBIY,
«crerouedans», «UXTHOCTETH»,
«Tepancuipl». XapakTepU3ylOT pPa3BUTHE
KU3HU Ha 3emjie B 3pbl JpEBHEUIIEH u
npeBHed  xu3HU. [IpuBomsT mpumMepbl
OpraHU3MOB, HACEISIBIIMX 3E€MIII0 B 3pPbl
JIpeBHENIIEH u JIpEBHEI JKU3HU.
VYcraHaBIMBalOT IPUYUHHO-CIIEICTBEHHBIE
CBSI3U MEX/y YCIOBUSMH CpPE/Ibl OOUTAHUS U
ABOJIFOLIMOHHBIMHU ITPOLIECCAMU Y PA3IIUYHBIX
rpynn opraiu3moB. CMBICIIOBOE YTEHHUE C
MOCIIEAYIOIUM 3aM0JIHEHUEM TaOIUIIbI

PazButue xxunzan
B M€3030€ U KalHO030€

PazButne KU3HU
M€3030€ U KalHO030€

B

OnpenenstoT  MOHATUSA ~— «TpHACy,
«H0pa», «MeI», «IUHO3aBPbI», «CyM4aTble
MJIEKOIIUTAIOLUEY, «1alleHTapHbIe
MJIEKOMUTAIOIINEY, «I1AJIEOTE€H», «HEOICHY,
«@HTpPOIIOTeH». XapaKTEepPHU3yIOT OCHOBHbIE
NepUOAbl Pa3BUTHS JKU3HU Ha 3emiie B
Me3030€¢ M KanHo3oe. IIpuBomsar npumepsl
OpraHM3MOB,  HAaceJBIIMX  3E€MJII0 B
KalHO30€ M Me3030€. Y CTaHaBIMBAaKOT
IIPUYUHHO-CJIEICTBEHHBIE  CBSI3U  MEXIY
YCIIOBUSIMU Cpelbl oOuTaHus "
HBOJIFOLIMOHHBIMHU MTPOLIECCAMH Y PA3IUYHBIX
rpynn opraiu3moB. CMBICIIOBOE UYTEHHUE C
MOCJICIYIONIUM  3allOJIHEHUEM  TaOJHUIIBI.
Pa3pabarbiBaloT miaHa ypoKa-dKCKYpCUU B
KpaeBeIYECKUI My3en U Ha
re0JIOTnYecKoe OOHaXEeHHe

O06o0marommii
YPOK-3KCKYpCHUs

OKcKypcus

B

KpaeBEeIYeCKU My3ed WM Ha

TE0JIOTHYECKOE OOHAKEHME

I'oToBAT O0TYET 00 3KCKYpCcUU

AHTpPOIIOT€HHOE AHTpPOIIOT€HHOE Onpenensror TIOHSITUS
BO3JICHCTBUE Ha | Bo3zeiicTBHE  Ha  Ouocdepy. | «aHTPOIIOTE€HHOE BO3JICHICTBUE Ha
o6uochepy Hoocdepa. [Ipuponusie pecypcsl | 6uochepy», «Hoochepay,  «IpUPOAHbIE

pecypcbl». XapaKTepu3ylT 4YelIOBEKa Kak
OouocornmansHoe  cymecTBo.  ONUCHIBAIOT
DKOJIOTMUECKYI0 ~ CHUTyallUl0 B  CBOEH
MECTHOCTH. Y CTaHABJIMBAIOT IPUYNHHO-
CJIE/ICTBEHHbBIE CBS3H MEXIy
JIeSITEIIbHOCTBIO yeJioBeKa u
HKOJIOTUYECKUMU KPU3HUCAMU

OcHoBBI PaunonansHOE Omnpenenstor MTOHATUSA
PalMOHAIBLHOTO npupozonoias3oBanue. OOIIECTBO | «palMOHAIBLHOE IPUPOIOTIOIB30BAHUEY,




HOPUPOIOINONIB30BaHUS | OJTHOPA30BOT0 MOTPEOICHHS «0OIIECTBO OJTHOPA30BOTO MOTPEOICHUSY.

XapakTepusyroT COBpPEMEHHOE
YeJIOBEYECTBO KaK «00IIECTBO
OJIHOPA30BOrO MOTpedsieHus». OOCYKIaroT
OCHOBHBIC  TIPUHIIMIIBI  PAI[HOHAILHOTO
UCTIOJIb30BaHUS IIPUPOTHBIX PECYPCOB

O6o0maromuii Ypok-koHpepeHIus BricTynaror ¢ coOOmIEHHSMH TIO
YPOK-KOH(pEepeH I teme. llpencraBisroT pe3ynabTaThl yueOHO-
HCCIIE0BATEIbCKON IIPOEKTHOM

JeSITeTbHOCTH

Onucanue MaTepraIbHO-TEXHUYECKOro o0ecriedeHnsi 00pa3oBaTeIbLHOIO Npolecca

YyeOHo-mMeTonuueckoe  obecreueHue  y4eOHOro  mpoiecca  MpeaycMaTpuBaeT
ucnonbszoBanue Y MK (yueOHO-METOIUYECKUX KOMILIEKCTOB) 10 Ouosoruu ¢ 5 o 9 kiacc.

[Taceunux B. B. buonorus. baktepuu, rpuObl, pacTeHus. 5 kmacc: y4eOHMK. — M.:
Hpoda, 2016 1.

[Taceunuk B. B. buonorus. bakrepuu, rpudsi, pacrenus. 5 kiacc: pabodast TeTpagp. —
M.: Ipoda, 2016 T.

[Taceunnk B. B. buonorums. bakrepum, rpuObl, pacTeHHs. 5 KiIacc: METOAUYECKOE
nocobue. — M.: Jlpocda, 2016 r.

[Taceunuk B. B. buosnorus. MuorooOpasue MOKPHITOCEMEHHBIX pacTeHUH. 6 KJjacc:
yuebHuk. — M.: [Ipoda, 2014 r.

ITaceunuk B. B. buonorus. MHoroobpaszue MNOKpHITOCEMEHHBIX pPAacTeHMH. 6 Kiacc:
pabouas terpags. — M.: [lpoda,

[Taceunuk B. B. buonorus. MuorooOpa3ue MOKPHITOCEMEHHBIX pacTeHUW. 6 Kiacc:
MeTroandeckoe rnocodue. — M.: [poda,

Jlatrommu B. B., lankun B. A. buonorus. )XuBoTtHbie. 7 kmacc: y4eOHUK. — M.:
Hpoda, 2017r.

Jlatrommz B. B., JlamexoBa E. A. JKuBotHnsle. 7 kiacc: pabouast tetpaab. — M.: poda,.

Jlatrommu B. B., JlamexoBa E. A. buonormsa. XXuBoTHpIe. 7 Kjacc: METOAMYECKOE
nocobue. — M.: JIpoda,.

Konecos /1. B., Mam P. /1., bensie W. H. buonorus. Yenosek. 8 knacc: yueOHUK. — M.:
Hpoda,.

Konecos JI. B., Mamu P. /1., bensieB U. H. buonorus. Yenosek. 8 knacc: paboyast TeTpajib.
— M.: [Ipoda,.

Konecos /I. B., Mam P. /1., bensee U. H. buonorusa. Yemosek. 8 kiacc: METOAUYECKOE
nocobue. — M.: JIpoda,.

Kamenckuit A. A., KpukcynoB E. A., Ilaceunux B. B., IlIsenos I'. I'. buosorus.
Beenenue B o01yto Ouosnoruto. 9 kinacc: yueouuk. — M.: Ilpoda,

Kamenckuit A. A., KpukcynoB E. A., Ilaceunuk B. B., IlIsenos I'. I'. buonorus.
Beenenue B o0mryro 6nonoruro. 9 kinace: padouas terpaab. — M.: [poda.

Kamencknit A. A., KpukcynoB E. A., [laceunuk B. B., IlIenos I'. I'. buonorus.
Beenenue B obmyto 6uonoruro. 9 kiacc: meroamdeckoe nmocooue. — M.: JIpoda,. buomorus.
Paboune nmporpammel. 5—9 kiaccel. — M.: JIpo da,.




Kypun A. A., Isanosa T. B., Peokakos M. B. YueOnsbIe mians! mkosn Poccun / moa pen.
M. B. PeixakoBa. — M., [Ipoda, 2012.

HarypajibHble 00beKTBI

. Ha6op51 MUKPOIIPCIIApaTOB: KJICTKH KOXHUIBI UCIIYHU JIYKA, paCTUTCIIbHBIC TKAHHU,
TUIECHEBBIN TPUO MEHUIWILI, KIIETOYHOE CTPOCHUE KOPHS, CTEOIs, KOKHUIIBI JIUCTA;

. JKUBbIE KOMHATHBIE PACTEHUS;
. repbapuii «OCHOBHBIEC OTIEIBI PACTCHHINY,

. repbapuii «Mopdonorus pacTeHUN»;

. rep6apuii «Knaccuduxaiusi HOKpHITOCEMEHHBIX);
. IJI0JIOBBIE TeJla rpuda- TPyTOBUKA,

. CITUJIBI IEPEBBHEB.

IIpu6Gopsl u 1adopaTopHoe 060pyA0BaHUE

. JIyTIBI

. CBETOBBIE MUKPOCKOIIBI

CpencrBa HA IeYaTHOM OCHOBE

. JIeMOHCTpallMOHHblE  IedaTHble Tabmunbl: «llapcTBa KHMBOM  mpUPOIBI»,
«YBenuuuTeabHbIE IPUOOPED», «CTpOEHHUE PACTUTEIBHOM KiIeTKNn», «bakrepun», «CbhenoOHbIe U
An0BUTEIE TpuOB», «llmecHeBbie TpuObL. [poxoxu», «Jlnmaitaukm», «Bomopocmuy, «Mox
KYKYIIKUH JIeH», «Mox caraym», «XBomwu. [Tnaynsr, «[1amopoTHHK OIMTOBHUK MYKCKOM,
«CocHa», «llBeTkoBble pacTeHus», «OCHOBHbBIE STalbl Pa3BUTHS PACTUTEIBHOTO MHUpPa»; U
Jpyrue.

. JUIaKTUYECKUH MaTepuall: JIMHAMUYECKOe I0coOMe [eJIeHMEe M POCT KIETOK;
CUCTEMATUUYECKUE KATETOPHH.

DKpaHHO-3BYKOBBIE CPECTBA O0yUCHHUS

° MMPpE3CHTAalluHU 110 TCMaM KypcCa
° KOMITIaKT — JMCKH
o SJICKTPOHHBIC MTPUITOKCHUA

TexHuveckue cpencTpa 00ydeHus

. KOMITBIOTED

. MYJIbTUMEUMHBIA TPOEKTOP

IlnannpyemMble pe3yabTaThl H3y4eHHUs Y4eOHOI0 MpeaMeTa

B pesyabTare n3ydenus Kypca 0Mo10ruu B OCHOBHOIM 1IKOJI€:

BrIMyCKHUK Hay4yHMTCsl TOJH30BAThCsl HAYYHBIMH METOJAMH JUIsl  PACIO3HAHUS
OMOJOTHYECKUX MpoOJIeM; JaBaTh HAydyHOE OOBsCHEHHE OMOJIOTHUYECKUM (aKTaM, Mpoleccam,
SBJICHHUSIM, 3aKOHOMEPHOCTSAM, WX POJM B JKU3HH OPraHU3MOB M 4YEJIOBEKAa;, IPOBOIUTH
HaOIOZICHUS 32 KUBBIMH OOBEKTaMH, COOCTBEHHBIM OPraHU3MOM; OMHUCHIBATH OMOJIOTHYECKUE
OOBEKTBI, TPOIECCH W SIBICHUS; CTaBUTh HECIOXKHBIE OWOJOTHYECKHE DKCIEPUMEHTHI |
WHTEPIPETUPOBATH UX PE3YyIbTATHI.

BeimyckHUK ~~ OBJaJeeTcCHCTeMOl  OWMONOTMYECKUX ~ 3HAHMW  —  TOHSATHUSIMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH, TEOpPHUSMH, HMEIONIMMH BaXHOE 00IIeo0pa3oBaTebHOE U
MO3HABATENILHOE 3HAYCHUE; CBEJICHUSIMU 110 UCTOPUH CTAHOBJICHUS OMOJIOTHH KaK HAYKH.

BrimyckHUK 0CBOMT OOINME TMPUEMBI: OKa3aHUS MEpPBOM TMOMOINU; PaIMOHATBHOM
OpraHM3aly TpyJa U OTAbIXa; BBIPAIIMBAHUS M Pa3MHOXKEHUS KYJIbTYPHBIX pacTEeHUH U
JIOMAIITHUX JKUBOTHBIX, YXOJa 32 HUMH; IPOBeAeHHs HAOIIOACHHI 32 COCTOSTHUEM COOCTBEHHOTO
opraHusma; TpaBuja pabOThl B KaOWMHETE OHOJOTHH, C OWOJOTHYECKHMMH MpHOOpaMu U
UHCTPYMEHTAMH.



BrinyckHuK nmpuoOpeTeT HaBBIKK WCIIOJB30BAHUS HAYYHO-TIOMYJISIPHON JTUTEPATYPHI 110
OMOJIOTUM, CIPABOYHBIX MaTepUaloOB (HAa OyMa)XHBIX U DJIEKTPOHHBIX HOCHUTENSX), PECYpPCOB
WuTepHeTanpu BRIIOJTHEHUH YI€OHBIX 3a7a4.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

® OCO3HAaHHO HCITOJIb30BaTh 3HAHUS OCHOBHBIX MPABHJI MOBEACHHS B MPUPOJIC U OCHOB
3710pOBOT0 00pa3a *KU3HU B OBITY;

® BBIOMPATH IICJIEBBIC U CMBICIOBBIC YCTAHOBKH B CBOUX JCHCTBHSAX W IMOCTYIKaX IO
OTHOILICHHUIO K KUBOM MPUPOJIE, 310POBBI0 CBOEMY M OKPYKAIOLIUX;

® OpPHCHTHPOBATHCS B CHCTEME IIO3HABATCIIBHBIX IIEHHOCTEH — BOCIPUHHMATH
nH(popMaIo OHOJIOTMYECKOT0 COJACPXKAaHUS B HAYYHO-TIOMYJISIPHOM JIMTEpaType, CpelcTBax
MaccoBoi wuHpopManmu W MHTEpHET-pecypcax, KPUTHYECKH OILECHUBATh IOJTYYECHHYIO
uH(OPMAIIHIO, aHATU3HUPYS €€ COJIepPKaHNe U IaHHbIC 00 NCTOYHUKE WH(OPMAIINN;

e co3/1aBaTb COOCTBEHHBbIE IHCHMEHHBIE U YCTHBIE COOOMICHHS O OHOJIOTHMYECKUX
SBJICHHSX M TMPOIecCCaX Ha OCHOBE HECKOJIbKMX HCTOYHHMKOB HWH(OPMAIMH, COIPOBOXKIATH
BBICTYIUICHHC TIPE3CHTAIMCH, YYUTHIBast OCOOCHHOCTH ayJUTOPHH CBEPCTHUKOB.

7KuBble OpraHu3mMbl

BbInyCKHUK HAYYHTCS:

® BBIIEJATH CYIIECTBEHHbIE PU3HAKU OMOJOTHYECKHX 00BEKTOB (KIETOK U OpraHU3MOB
paCTCHHMIA, )KUBOTHBIX, TPUOOB, OAKTEPUIl) U MPOIIECCOB, XapaKTEPHBIX JJIs )KHUBBIX OPTaHU3MOB;

® apryMEeHTHPOBAThb, NPUBOAUTH JOKA3aTEIbCTBA POACTBA PA3IMYHBIX TAaKCOHOB
pacTeHUM, )KMBOTHBIX, TPHOOB M OaKTEPHIA;

® apryMEHTHPOBATh, NPUBOAMTH JOKA3aTeNbCTBA pa3NUYUA pPACTEHUH, KUBOTHBIX,
rpuboB U OakTepuii;

® OCYIIECTBIATh KiIacCU(UKALMIO OMOJOTHYECKHX OOBEKTOB (pacTeHHi, KMBOTHBIX,
OakTepuii, TpUOOB) Ha OCHOBE OIpEAETCHUS WX MPUHAAICKHOCTH K OIpeIeTIeHHON
CUCTEeMAaTUYECKOU TPyIIIE;

® pacKphIBaTh POJIb OMOJIOTHH B IPAKTUUYECKON JIEATEIHHOCTH JIIOJICH; POJIb Pa3IMUHbIX
OpPTaHU3MOB B JKU3HH YEIIOBEKA;

® OOBSCHATH OOIIHOCTh TPOUCXOXKIACHUS U DBOJIONHH CHUCTEMATHUYECKUX TPYIIII
pacTeHui U KUBOTHBIX HA IPUMEPAX COTIOCTABIICHUSI OMOTOTHYECKUX OOBEKTOB;

® BBLIIBISITBIIPUMEPBIM  PACKPBIBATH CYIIHOCTH TMPUCHOCOOIEHHOCTH OPraHU3MOB K
cpene oouTaHus;

® pPa3IUYaTHIIO BHEIIHEMY BHJy, CXEMaM M OIHMCAaHUSM pealbHbIe OHOIIOTUYECKUE
00BEKTHI HITH X U300paKCHHUSI, BBISBIISATH OTIIMUUTEIIBHBIC PU3HAKA OMOJIOTHIECKIX O0BEKTOB;

® CpaBHMBAaTh OMOJOTHYECKHE OOBEKTHl (pPAcTEeHUS, >KUBOTHBIC, OaKkTEepHH, TPHOBI),
MPOLIECCHI KUIHEACSITETFHOCTH; JIeNIaTh BHIBOJBI U YMO3aKIIFOUEHUSI HA OCHOBE CPaBHEHHUS;

® YCTaHABJIWBATH B3aMMOCBSI3H MEXIY OCOOCHHOCTSIMU CTPOCHUS U QYHKIIUSAMH KIIETOK
U TKaHel, OpraHoB U CUCTEM OPTaHOB;

® WCIIONB30BAaTh  METOJBI  OMOJIOTMYECKOW  HAyKW:HAaOJMIOJaTh W  OIKCHIBATH
OMoJIOTHYeCKHE OOBEKTHI M MIPOIIECCHI; CTABUTH OMOJIOTHYECKUE IKCIIEPUMEHTHI U OOBSICHATH UX
pe3yIbTaThI;

® 3HaTh M APTYMEHTHPOBATH OCHOBHBIC MPABUJIA TIOBEJCHUS B IPUPOIC;

® AHAIM3HWPOBATH U OIICHUBATH MMOCIICJCTBUS JACIATEIHLHOCTH YE€TIOBEKA B IIPUPO/IE;

® OMHCHIBATH M HKCIOJNB30BATh MPUEMBI BHIPANIMBAHUS M PA3MHOKCHHS KYIbTYPHBIX
pacTeHUil U JOMAIIHKUX KUBOTHBIX, YXOJIa 32 HAMH;



® 3HATh U COOJIIOJATh MTpaBUia pabOThl B KAOMHETE OUOJIOTHH.

BbINnyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

® HAXOOUTh HMH(GOPMAIMIO O PACTCHHUSAX, KUBOTHBIX Ipubax M OaKTEpUSIXB HAy4YHO-
HOMYJISIPHOM JMTeparype, OMOJIOTMYECKMX CJOBapsX, CHpaBoOYHUKax, HHTepHeT pecypce,
aHAJIM3UPOBATh U OLIEHUBATH €€, IEPEBOAUTh U3 OAHON (OPMBI B IPYTyIO;

® OCHOBaM HCCJIEIOBATEIbCKON M MPOEKTHON NEATENFHOCTH M0 M3YYEHUIO OPTaHHU3MOB
Pa3IMYHBIX HAPCTB JKUBOM MPHPOJIBI, BKIOYAs yMEHUS (GOPMYIMPOBATh 3a/1a4H, IPEIACTABIATH
paboTy Ha 3aIIUTY U 3aIIULIATH €€.

® JCIIOJIb30BaTh IMPHEMbI OKa3aHUS IEPBOW IOMOILIM TNPH OTPABICHUU STOBUTHIMH
rpubaMu, SAOBUTHIMU PACTEHHUSIMU, YKYCaX JKMBOTHBIX; paOOThI C ONMpPEACIUTENSIMU PACTECHHIA;
Pa3sMHOXKEHUS U BBIPALIMBAHUSA KYJIbTYPHBIX PACTCHUH, YXOA0M 3a JIOMALTHUMHU )KUBOTHBIMH;

® OpHEHTHPOBATHCS B CHUCTEME MOPAJIBHBIX HOPM W ILIEHHOCTEH MO OTHOWICHHIO K
00BEKTaM >KMBOH MpUPOAB! (IPU3HAHUE BBICOKOW IIEHHOCTH JKM3HU BO BCEX €€ MPOSBICHUSX,
OKOJIOTHYECKOE CO3HAHME, OSMOIMOHAIBHO-IIEHHOCTHOE OTHOLICHHE K OOBEKTaM IKUBOU
MIPUPO/IBI);

® OCO3HAHHO WCIOJIBH30BATh 3HAHHS OCHOBHBIX ITPABHJI MIOBEACHUS B IIPUPOJIC; BHIOMPAThH
IIEJIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JEHCTBUSAX M MOCTYIKAaX MO OTHOIIEHUIO K KHBOH
HIPUPOJIE;

® co3JaBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIICHUS O PACTEHHSIX, )KUBOTHBIX,
OakTepus M rpubax Ha OCHOBE HECKOJbKMX HCTOYHHUKOB HWH(POpPMALUU, CONPOBOXKIAThH
BBICTYIIJICHHUE TIPE3eHTalMeH, YUUThIBasi 0COOEHHOCTH ayIMTOPHH CBEPCTHUKOB;

e paboTaTh B TPYIIE CBEPCTHUKOB MPHU PEIICHUH MO3HABATENBHBIX 33/1a4 CBS3aHHBIX C
U3y4eHHEM OCOOCHHOCTEH CTPOCHHUS W KU3HENEATEIbHOCTH PACTCHUH, )KHUBOTHBIX, TPHOOB U
OaKTepuii, MIAHUPOBATH COBMECTHYIO [ESATEIHHOCTh, YYHTHIBATH MHEHHE OKPYKAIOIIUX U
a/IeKBaTHO OIICHHWBATh COOCTBEHHBIHN BKJIAJ] B IESTEILHOCTD TPYIIIHI.

Ye10BeK U ero 310po0Bbe

BbinycKHUK Hay4YuTCs:

® BBIJCIATH CYIIECTBEHHBIC NMPU3HAKK OMOJOTHYECKUX OOBEKTOB (3KHBOTHBIX KJIIETOK H
TKaHel, OpraHoB U CUCTEM OPraHOB YeJIOBEKa) U MPOLECCOB KHU3HEEATENbHOCTH, XapaKTEPHbBIX
JUIS OpraHU3Ma YeJIOBeKa,;

® apryMEHTHUPOBaTh, MPHUBOAMWTH  JOKA3aTEIbCTBA  B3aWMOCBS3M  4YEIIOBEKa U
OKpY’KaloIIel Cpebl, pOJICTBA YeJIOBEKa C )KUBOTHBIMH;

® apPryMEHTHPOBATh, IPUBOANUTH JOKA3aTEILCTBA OTINYHUI YEITOBEKa OT )KHBOTHBIX;

® apryMEeHTUPOBaTh, MPHUBOAUTH J0KA3aTENbCTBA HEOOXOIMMOCTH COOJIIOJCHHUS Mep
npoIIaKTUKN 3a00JIeBaHU, TpaBMaTH3Ma, CTPECCOB, BPEAHBIX MTPUBHIYEK, HAPYIICHHUS OCAHKH,
3peHHs, ClTyxa, MHPEKITMOHHBIX U POCTYIHBIX 3200JIeBaHMUIA;

e OO0BACHATH SBOMIONMIO BHJa YenoBeK pa3yMHBbIM Ha NpuUMepax COMOCTABICHHS
OH1OJIOrn4YecKrX 00BEKTOB U IPYTUX MaTepUaIbHBIX apTe(PaKTOB;

® BBLIIBIATHIPUMEPBIM TOACHATH TMPOSIBIEHUE HACIEICTBEHHBIX 3a00JIeBaHUNA Yy
YeJI0BEKa, CYIIHOCTb MPOLIECCOB HACIEICTBEHHOCTH M U3MEHYMBOCTH, IIPUCYIIIEH YETIOBEKY;

® pa3IMuaThIIO BHEIIHEMY BHUJAY, CXeMaM M OIUCAHUSAM pealbHble OHOJOTHYECKHUE
O0BEKTHl (KJIETKH, TKaHW OPTaHbl, CHUCTEMbl OpPraHOB) WM HMX H300paKEHHS, BBISIBISATH
OTJIMYUTENbHBIC PU3HAKU ONOIOTHYECKUX O0BEKTOB;



® CpaBHHMBATh OMOJIOTMYECKHME OOBEKTHI (KJIETKH, TKaHU, OPTaHbl, CUCTEMBI OPTaHOB),
MIPOLIECCHI KU3HEIEATENBHOCTH (MUTAaHUE, AbIXaHUe, OOMEH BEILEeCTB, BbIICICHUE U Ap.); AeNaTh
BBIBOJIbI U YMO3AKJIIOUEHHS HA OCHOBE CPABHEHUS;

® YCTaHaBIHMBAThb B3aUMOCBS3H MEXAY OCOOCHHOCTSIMH CTPOCHUS U (DYHKIMSIMU KIETOK
U TKaHEl, OpraHoB U CUCTEM OPraHoOB;

® JCIOJIb30BaTh  METOJbl  OWOJIOTMYECKOM  HAyKW:HAOMIOJaTb W ONHUCHIBAThH
Ouonornyeckne OOBEKTHI M MPOLECCH; MPOBOJUTH MCCIEIOBAHUS C OPraHM3MOM YEIOBEKa U
OOBSCHATH UX PE3YIbTATHI;

e 3HAaTh W AapryMEHTHPOBATh OCHOBHBIE NPUHLHUIIBI 370pPOBOIO0 00pa3a KHU3HH,
paloHaIbHON OpraHU3aluy TPYyAa U OT/AbIXA;

® aHAJIM3UPOBATDH U OLICHUBATH BIUSHUE (PAKTOPOB PUCKA HA 3[0OPOBHE YETIOBEKA;

® OMUCHIBATh M UCIIOJIB30BATh MIPUEMbI OKa3aHUS MIEPBOIl TOMOIIIH;

e 3HaTh U COOJIIO/IATh IpaBUIIa pabOTHI B KAOMHETE OMOJIOTUH.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCS:

® OO0BACHATH HEOOXOAWMOCTh MPHUMEHEHHsI TE€X WJIM HMHBIX MPHEMOB NpPU OKa3aHUH
NEepBOM JT0BpaueOHON MOMOIIM MPU OTPABICHUSAX, 0KOTaX, OOMOPOKEHHUAX, TPaBMax, ClIACEHUU
YTOMAIOLIET0, KPOBOTCUCHUSIX;

® HAXOAUTh MHPOPMAIMIO O CTPOCHUU M JKU3HEJEATEIBHOCTH 4YEJOBEKAa B HAYYHO-
NOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CJIOBapsX, CHpaBoOYHHMKAX, MHTepHeT-pecypce,
AHAIM3UPOBATH U OLIEHUBATH €€, IEPEBOAUTH U3 OJHOU (DOPMBI B IPYTYIO;

® OpUEHTHPOBATHCS B CHUCTEME MOpPAJIbHBIX HOPM M LIEHHOCTEM [0 OTHOLICHUIO K
CcOOCTBEHHOMY 3/I0POBBIO U 3/JOPOBBIO APYTUX JIIOJEH;

® HAxoAUTh B YyueOHOW, HaydyHO-TIONYJApHOW JswuTeparype, WHTepHET-pecypcax
uHpopmaIro 00 opraHu3Me YeIoBeKa, OPOPMIISTh €€ B BUJI€ YCTHBIX COOOIIIEHUHN U JIOKJIAIOB;

® aHAM3HPOBATh U OLICHUBATH 1IE€JIEBBIE U CMBICIIOBbIE YCTAHOBKU B CBOUX JICUCTBUAX U
MOCTYNKaX MO OTHOLIEHHIO K 3J0pPOBbI0 CBOEMY M OKPYXAIOIIMX; IOCIEIACTBUS BIUSHUS
(akTOpOB pHCKa HA 3/10POBbE YETIOBEKA.

® co3JaBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHHUsI 00 OpraHu3Me 4eJoBeKa
U €ro XKM3HEJESATEIbHOCTH Ha OCHOBE HECKOJBKHUX MCTOYHUKOB MH(OpMAIMH, COIMPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALMEN, yUUThIBAasi OCOOEHHOCTU ayJUTOPUU CBEPCTHUKOB;

e paboTarh B TPYIIE CBEPCTHUKOB MPU PEIICHUH MMO3HABATEIBHBIX 3a/1a4 CBSI3aHHBIX C
O0COOEHHOCTSIMH  CTPOEHHSI M JKHU3HENEATENIbHOCTH OpraHu3Ma 4YeJloBeKa, IUIaHHUpPOBATh
COBMECTHYIO JESTENbHOCTb, YUYUTHIBATbH MHEHHE OKpPYKAIOIIUX M aJeKBAaTHO OLEHUBATh
COOCTBEHHBIN BKJIAJ B I€ATE€ILHOCTD IPYIIIHI.

OO0uue OnoJsIorHYecKre 3aKOHOMEPHOCTH

BbInyCKHUK Hay4YuTCH:

® BBIIEIATh CYIIECTBEHHbIE NMPHU3HAKU OMOJOTHYECKHX OOBEKTOB (BUAA, SKOCHCTEMBI,
O6uocdepsl) U MPOIEeCCOB, XapaKTEPHBIX JIJIsi COOOIIECTB YKHUBBIX OPTaHU3MOB,;

® apryMEHTHPOBAThb,  MPUBOAUTH  JIOKA3aT€IbCTBA  HEOOXOIUMOCTH  3aIIUTHI
OKpYKarloIleu cpeibl;

® apryMEHTHPOBATh, MPUBOJIUTH JTOKA3AaTEIHCTBA 3aBUCHMOCTHU 37I0POBBSI YEIOBEKA OT
COCTOSIHHSI OKPY’KAIOILLEH CPEJIbL;

® OCYIIECTBIATh KIaCCH(PUKAIIUIO OMOJOTUYECKHX OOBEKTOB HAa OCHOBE OIPEACTICHUS
UX IPUHAIIEKHOCTH K ONPEACIICHHON CUCTEMAaTUYECKOU IPYyIIIIE;



® pacKpbiBaThb pOJb OWOJOTMM B TMPAKTUYECKOM JEATENBHOCTH JIIOJCH; poJjb
Ouosornyeckux OOBEKTOB B TNPUPOAE M JKU3HU 4YEJIOBEKAa; 3HA4eHUE OHOJOIMYECcKOro
pa3HO00Opa3us AJIg cCoXpaHeHust Onochepsr;

® OO0BACHATH OOLIHOCTH NPOMCXOXKACHUS U DBOJIONMKA OPraHM3MOB Ha OCHOBE
COIIOCTaBJICHUsI 0COOEHHOCTEN UX CTPOEHUS U (PYHKIIMOHUPOBAHMUS;

® OOBACHATH MEXAHMW3Mbl HACJICACTBEHHOCTH M HW3MEHYMBOCTH, BO3HHKHOBEHHS
MPHUCIIOCOOJICHHOCTH, MPOIIECC BUA000pA30BaAHUS;

® pa3IMuaTHIIO BHEIIHEMY BHUJAY, CXeMaM M OIHUCAHUSAM pealbHble OMOJOTHYECKHUE
O00BEKTHI HITH UX U300paKEHUS, BBISBIISIS OTJIMUUTENIbHBIC IPU3HAKNA OMOJIOTHYECKUX OOBEKTOB;

® CpaBHMBATh OMOJIOTMYECKHE OOBEKTHI, IPOLECCH; A€IaTh BbIBOABI U YMO3AKIIOUCHHS
Ha OCHOBE CPaBHEHUS;

® YCTaHaBIMBAaTh B3aMMOCBS3U MEXIY OCOOEHHOCTAMH CTpPOEHUS M (DYHKIUAMU
OpPIaHOB U CHCTEM OPraHoOB;

® CIOJIb30BaTh  METOJbl ~ OWMOJIOTMYECKOM  Hayku:HAOMOJaTb W ONHUCHIBAThH
Ouosornyeckre 0OBbEKThl U MPOLECCHl; CTABUTh OMOJIOIMYECKUE SKCIIEPUMEHTBI U OOBSCHITH UX
pe3yibTaThl;

® 3HATh M apryMEHTUPOBATb OCHOBHBIE NPaBUJIA [TOBEICHUS B IPUPOJIE; aHAITUZUPOBATh
U OLICHMBATh HOCIEACTBHS JESITEIbHOCTH YEJIOBEKA B IPUPO/IE;

® ONUCHIBATh M HCIOJNB30BaTh NMPUEMBbl BBIPALIMBAHUA W PA3MHOKEHHS KYJIbTYpPHBIX
pacTeHH U JOMaIIHUX )KUBOTHBIX, YXO/a 32 HUIMU B arpoleH03ax;

® HAXoAUTh B YyueOHOW, Hay4yHO-TIIONYJApHOW JuTeparype, WHTepHET-pecypcax
MH(OPMALIMIO O JKUBOM MpHUpPoAeE, 0QOPMIISTh €€ B BUJE MUCBMEHHBIX COOOIIEHUMH, JT0KIa/l0B,
pedeparos;

e 3HaTh U cOOJIIO/IaTh NIPaBUJIa pabOTHl B KAOMHETE OMOJIOTHH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® [IOHMMATh SKOJOTMYECKHE MPOOJIEMbl, BOSHUKAIOUINE B YCIOBHUAX HEPALMOHAIBHOTO
NPUPOIONIONB30BAHMUS, M ITyTH PEHICHHUS ITUX MPOOIIEM;

® aHAJIM3UPOBAThH U OLIEHUBATh LI€JIEBBIE M CMBICIIOBBIE YCTAHOBKH B CBOUX JICHCTBUAX U
IOCTYNKaxX IO OTHOWIEHHIO K 3J0pPOBBIO CBOEMY M OKPYXAlOIIUX, MOCIEICTBHUS BIUSHUSL
(bakxTOpOB pHCKa Ha 3/I0POBBE YEIIOBEKA;

® HaxoIUTh MH(pOpPMAIMIO MO BompocaM oOmield OHOJIOrMH B HAy4YHO-IOMYJISIPHON
JUTEpaType, CHELUATU3UPOBAHHBIX OMOJIOTMYECKHX CIIOBapsAX, CIpaBOYHHKaX, VIHTepHeT
pecypcax, aHaJTM3UPOBATh U OLIEHUBATH €€, IEPEBOIUTH U3 OJHOHN (DOPMBI B IPYTYIO;

® OpHUEHTHPOBATHCS B CHUCTEME MOPAJIBHBIX HOPM M ILIEHHOCTEH MO OTHOLICHHIO K
00BEeKTaM KHBOW MPUPOJIbI, COOCTBEHHOMY 370POBBIO U 37I0POBBIO JPYTuX Jrojed (MpH3HaHUE
BBICOKO IIEHHOCTH KH3HH BO BCEX €€ MPOSBICHUSAX, SKOJIOTHYECKOE CO3HAHUE, IMOIMOHAIBEHO-
[IEHHOCTHOE OTHOILIEHHE K 00BbEKTaM >KUBOM MPUPO/IbI);

® co3JaBaTb COOCTBEHHbIE NHUCbMEHHBIE M YCTHBIE COOOLICHHS O COBPEMEHHBIX
npobiaemMax B 0OOJIacTH OMOJIOTMM M OXpaHbl OKPYXKalolledl cpelnpl Ha OCHOBE HECKOJBKUX
UCTOYHUKOB ~ MH(OPMAIIMU, COMPOBOXKIATh  BBICTYIUIEHHE  IPE3CHTAIMECH,  yIUTHIBAs
0COOEHHOCTH ayIUTOPUH CBEPCTHUKOB;

e paboTaTh B TPyIIE CBEPCTHUKOB MPHU PEIICHUH MO3HABATENbHBIX 33/1a4 CBA3AHHBIX C
TEOPETUYECKMMHU U MPAKTHUECKUMH IpoOjieMaMH B OOJIACTH MOJIEKYJIIpHOM OnoJioruw,
TeHETUKHU, 3KOJIOIMH, OMOTEXHOJIOTUH, METULIMHBI U OXPaHbl OKpY’KaroIlel Cpebl, INIaHUPOBATh



COBMECTHYIO [J€ATEIbHOCTb, YYUTHIBATD MHEHHME OKPYKAIOUIMX M AaJE€KBAaTHO OLICHUBATb
COOCTBEHHBIN BKJIAJl B 1€ATEIbHOCTD I'PYIIIIHI.

KanengapHo Temarndeckoe miIaHupOBaHUE 110 OMOJIOTHH
5 knacc (rpynmna HHIMBHYaTbHOTO O0YUICHHS)

9 yacog (0,25 yaca B HEEIIO)

Ne
ypoKa

Paznen. OcHOBHBIE BU/IbI YUEOHOH J1€ATEILHOCTH [Tpumeuanus
Tema ypoxka

1 monyronue

BBenenue 1 gac

1 buonorust — Hayka o OnpenenstoT MOHATUS «OUONOTUsY», «Onochepar,
KUBOW TIPUPOJIE «OKOJIOTHUS». PacKphIBarOT 3HAYCHHE OMOIIOTUIECKUX
[{apcTBa *KUBBIX 3HAHUN B COBPEMEHHOM u3HU. OIEHUBAIOT POJIb
opranu3moB. Cpefibl OMOJIOrMYeCKON HAyKH B KU3HU OOLIeCTBa
00UTaHUS )KUBBIX OnpenenstoT MOHATUS «METOJIbI UCCIIEIOBAHUSY,
OpTraHu3MOB «HAOIIOJICHHUEY, «IKCIIEPUMEHTY, «H3MEPEHUEH.

XapakTepus3yloT OCHOBHBIE METO/IbI HCCIIEOBAHUS B
ouosnorun. M3y4aroT npaBuia TEXHUKH O€30MaCHOCTH B
kaOuHeTe Onosioruu

OnpenenstoT NoHATUA «1apcTBo bakTepumn», «apcTBo
I'pubb1», «ttapcTBO PacteHus» u «11apcTBoO
’KuBoTHBIE». AHANU3UPYIOT TPU3HAKHU )KUBOTO:
KJIETOYHOE CTPOEHUE, MUTAaHUE, JIbIXaHue, 0OMeH
BELIECTB, Pa3JpaKUMOCTb, POCT, pa3BUTHE,
pasmHoxkeHne. CoCTaBISIOT TUTaH maparpada
OnpenenstoT NOHATUS «BOJHAS CPEAAY, «HA3EMHO-
BO3IyILLIHAS CpeJiay, «I104Ba Kak cpea OOUTaHUs»,
«OpTraHM3M KaK cpejsia OOMTaHusM». AHAIU3UPYIOT CBA3H
OpPraHU3MOB €O cpefiol oOuTaHus. XapakTepu3yroT
BIIMSIHUE JIEATEIBHOCTH Y€JI0BEKA Ha IPUPOLY
AHanM3upyIOT U CPAaBHUBAIOT SKOJIOTHYECKHE
¢bakTopsl. OTpabaTHIBAIOT HABBIKM PAOOTHI C TEKCTOM
yueOHUKa

Kierounoe cTpoenue opraHu3moB (2 yaca)




2 YerpoicTBO
YBEJIIMYUTEITbHBI
X IpuOOpOB
Crpoenue u
COCTaB KJICTKH

3 JKusnenesrennu
OCTb KJIETKH
JleneHue KiIeTKU

OnpenensroT MOHITHS «KJIETKay, «IyIay,
«MHKPOCKOTI», «TYOYC», «OKYISIP», KOOBEKTUBY,
«mTatuBy. PaboTaroT ¢ JIynoil 1 MEKPOCKOTIOM,
M3Yy4aloT YCTPOMUCTBO MUKpOCKoma. OTpabaTbiBatOT
npaBuiia paboThl ¢ MUKPOCKOIIOM

Boigensior cyniecTBeHHbIE MPU3HAKA CTPOCHUS KIIETKH.
PaznuuaroT Ha TabauIax ¥ MUKpoIpenaparax 4acTi U
OpraHOU/Ibl KJIETKU

VYyatcs TOTOBUTh MUKpOIIpenaparsl. HabmogaroT yactu
Y OPTaHOUBI KJIETKH MO MEKPOCKOIIOM, OTIHCHIBAIOT U
CXEMaTHYECKU U300PKAIOT MX

BoigensaTs cyliecTBeHHbIE TPU3HAKU CTPOCHUSI KIETKHU.
Paznuyare Ha TabnuIax 1 MUKpOIpenapaTrax YacTa v
OpraHOU/IbI KJIETKH

OOBACHSIOT POJIb MUHEPATILHBIX BEIIECTB M BOJIBI,
BXOJSIIMX B COCTaB KJIETKHU. PaznmuyaroT opraHudeckue
Y HEOPraHWYECKHE BEIIECTBA, BXOAIINE B COCTAB
KJeTKU. CTaBAT OMOJIOTHYECKUE IKCIIEPUMEHTHI 110
M3YYEHHUI0 XUMHUUYECKOTO COCTaBa KJIETKU. Yuarcs
pabotath ¢ 1abopaTopHBIM 000pyIOBaHHEM. BoIensoT
CYILIECTBEHHBIC MTPU3HAKOB MIPOLIECCOB
JKU3HEAEATENLHOCTH KIIETKH. CTaBIT OMOJIOIHYECKUE
SKCIIEPUMEHTHI TT0 U3YUYECHHIO ITPOLIECCOB
YKU3HEICSITCIIbBHOCTH OPTraHU3MOB M OOBSICHSIIOT HX

JLp Nel VYcrpoiictBo
YBEJIIMYUTEIBHBIX
npuOOpOB U MpaBuiIa
paboThI C HUMH.

JLp Ne2
PaccmarpuBanue
CTPOCHHS PACTEHHUS C
IIOMOIIBIO JIYTIBI
JIMCTA 3JOJEH, TIJI00B
ToMara, psiOHBI,
HIMIIOBHUKA

JLp Ne3 Ctpoenue
KJIETOK KOKHUIIBI
YelyH JyKa

JLp Ne4
[Ipurorosnenue
penapaToB U
paccMmaTpuBaHueE IO
MHUKPOCKOIIOM
IUTACTU] B KJIETKaX

JLp Ne5
IIpurotoBnenue
npernapara u

[TonsiTre pe3yabTarhl. OTpabaThIBalOT yMEHUE TOTOBHUTH paccMaTpUBaHKeE IO/

«TKaHb» MHUKpPOIpenapaTsl ¥ paboTaTh ¢ MUKPOCKOIIOM MHUKPOCKOIIOM
Boiaensitor cyiiecTBeHHbIE TPU3HAKU MTPOLIECCOB JBUKCHUS
KHU3HEEATeNbHOCTH KIIeTKH. OOCYyXIat0T LUTOIJIa3MbI B
OMOJIOTrMYECKHE SKCIIEPUMEHTHI 10 U3YUYEHHUIO KJIETKaX JIUCTA
IIPOLIECCOB JKU3HEIEATEIBHOCTH OPraHU3MOB U anoxeu. JI.p Neb
OOBSACHSIIOT UX PE3YJbTAThI PaccmaTtpuBanue noa
Bo1aensior cyuecTBeHHbIe TPU3HAKU ITPOLIECCOB MHUKPOCKOIIOM
KHU3HEIESITEIbHOCTH KIIETKU TOTOBBIX
OmnpenensroT NOHATUE «TKAHbY». BBIIENAIOT IPU3HAKU, | MUKPOIIPENapaToB
XapaKTepHbIE JJI Pa3IMYHBIX BUJOB TKaHEH. Pa3ITUYHBIX
OtpabateiBatoT yMeHUE paboTaTh C MUKPOCKOIIOM U PacTUTENBHBIX TKaHEH
OTIpEEIIATh PA3INYHBIE PACTUTENbHBIE TKAHU Ha
MUKpoOIpenaparax
I{apctBo baktepun 1 yac

4 bakrepun, nx Boiaensitor cyiiecTBeHHbIE TPU3HAKU OaKTEpUH.

pasHooOpasue, | OnpenensioT MOHATHS «KIyOeHbKOBBIE

CTPOCHHE U (a3oTdhukcupyromme) 6akTepun», «KCUMON03»,

KHU3HENEATENIbH | «0O0JIE3HETBOPHBIE OAKTEPUN, «ATHIEMHUSI.

OCTh OOBACHAIOT poJib OaKTepUil B IPUPOJIE U JKU3HU

Pounb Gaktepuii | yemoBeka

B IIPUpOJIE U

JKHM3HH 4YCJIOBCKA

2 TOJIyrOJIne

| Lapcreo [pu6s 1 uac




[{apcTBO
['puOBbL.

Briensiror cyiecTBeHHbIC IPU3HAKA CTPOCHUS U
KU3HEICATSILHOCTH TPpUOOB. OOBSICHSIIOT POJIb TPUOOB
B IIPUPOJIC W J)KU3HU YeIOBeKa Pa3nyaroT Ha )KUBBIX
00BEKTax U TabJIHMIAaX CheTOOHBIE U SIIOBUTHIE TPUOBI.
OcBanBarOT NpUEMBI OKa3aHUsI IEPBOI IIOMOIIH TIPU
OTpAaBJICHUH SJJIOBUTBIMU TPHOAMH.

['oToBAT MHUKpOMpenapaThl 1 HAOIIOAAIOT MO/
MHUKPOCKOIIOM CTPOEHHE MYKOpPa U IPOAOKEH.
CpaBHHBAIOT YBHJCHHOE I10JI MUKPOCKOIIOM C
MPUBEIEHHBIM B yueOHUKE N300paKECHUEM.
OnpenenstoT NoHITHE «TPUOBI-Tapa3uTh. OOBICHSIIOT
POJIb rPUOOB-NIAPA3UTOB B IPUPOJIE U )KU3HU YETIOBEKA

JL.p Ne7 OcobGennoctu
CTPOCHHS MYKOpa U
TPOXOKEN

IHapcTBo Pactenus 4 yaca

boranmka —
HayKa o
pacTeHusx
[IpoucxoxneHu
€ pacTeHHUI.
OCHOBHBIE
ATarbl pa3BUTHS
PaCTUTEIHLHOTO
MHpA.
Boaopocin

OnpenensitoT NoHATUs «O00TaHUKaY, «HUBIINE
PacTEHHUsD», «BBICILINE PACTEHUS», «CIOCBUILEY,
«TaJIIOMM.

Bb1aensioT cylecTBeHHbIE IPU3HAKU PACTEHUN.
BBISBIISIIOT Ha )KUBBIX 00BEKTaX U TaOIMIAX HU3IMINX U
BBICIIMX PacTeHUH HanboJjee pacipoCTpaHEHHbIX
pacTeHM, OMACHBIX I YEJIOBEKA PACTEHUH.
CpaBHUBAIOT IPEICTaBUTENIEH HU3IINX U BBICILINX
pacTeHuii. BBIABIAIOT B3aMMOCBSI3H MEKy CTPOCHUEM
pacTeHuil ¥ UX MecToOOUTaHUuEM

OnpenensitoT MOHATUS «I1aJEOHTOJIOTUS,
«11ae000TaHuKay, «PUHUOPUTB. XapaKTepU3yIOT
OCHOBHBI€ 3Talbl Pa3BUTHUS PACTUTEIBHOIO MUPa
Bo1aensior cylecTBeHHbIE IPU3HAKNA BOAOPOCIIEH.
PaGorator ¢ Tabnunamu u repoapHbIMHU 00pa3liamu,
orpeJiesisAs MpeCTaBUTeNel BOJOpOCiel. paboTaroT ¢
MUKPOCKOTIOM OOBSCHSAIOT POJIb BOJIOPOCTIEH B IPUPOIE
U JKH3HHU yesoBeka. OO0CHOBBIBAIOT HEOOXOIUMOCTb
OXpaHbl BOJIOPOCIEN

JLp Ne8 Ctpoenue
3€JICHBIX BOJIOPOCIICH

JInmaiHuku
Mxmn,
MarlOPOTHHUKH,
XBOILIH, IJTAYHBI

OnpenenstoT MOHATUS «KYCTUCTBIE JINIIATHUKNY,
«JTUCTOBATHIE JTUIIAWHUKIY, KHAKUITHBIE JIUITAHHUKI.
Haxondr mumaiHUKU B IPUPOJE

Brimonastor nabopatopHyro padoty. Beinensitor
CYLIECTBEHHBIE IIPU3HAKHU BBICIINX CIIOPOBBIX
pactenuii. CpaBHUBAIOT pa3HbIE IPYIIIBI BBICIIUX
CIIOPOBBIX PACTEHHUI U HAXOAAT UX MPEACTABUTENEH HA
Tabuiax u repobapHbix oopasmnax. OOBICHIIOT POJIb
MXOB, TAIIOPOTHUKOB, XBOILLEHN U IJIAYHOB B IIPUPOJIE U
KU3HU YeJIOBeKa

JI.p Ne9 Crpoenne
Mxa (Ha MECTHBIX
BH/JIaX )

JLp Ne10 Ctpoenue
CIIOPOHOCSIIIETO
XBOIIIa

Crpoenue
CIIOPOHOCSIIETO
ManopoTHHKA (Ha
YCMOTPEHHE YUUTENS)

I'onocemennsie | Beimomastor mabopaTopHyro padboty. Beinensitor JLp Nell Ctpoenue

pacTeHus CYILIECTBEHHbIE TPU3HAKOB TOJIOCEMEHHBIX PACTEHUH. XBOU U IIMIIEK
OnuChIBAIOT MPECTAaBUTENIEH TOJIOCEMEHHBIX PACTCHUI | XBOWHBIX (HA IPUMEPE
C MCTIOIH30BAaHUEM JKUBBIX 00BEKTOB, TAOIHII U MECTHBIX BHJIOB).
repOapHbIX 00pa3iioB. OOBACHSIOT POJIb TOJIOCEMEHHBIX
B MIPUPOJIE U KU3HU YEJIOBEKA

[ToxpeiTocemen | BeimomastoT mabopaTopHyro padboTy. Beimenstor JLp Nel2

HBIC PACTCHU

CYIICCTBCHHBIC ITPU3HAKH NTOKPBITOCCMCHHBIX

CTtpoeHune IBETKOBOTO




pactenuii. ONKUCHIBAIOT NPEACTaBUTEIICH
MTOKPBITOCEMEHHBIX PACTEHUH C HCIIOIh30BAaHHEM
JKUBBIX O0BEKTOB, TAOJIUII U TepOapHBIX 00Pa3IIOB.
OOBSACHSIOT POJIb TOKPHITOCEMEHHBIX B IIPUPOJIE U
KM3HH YEJIOBEKA

pacteHus

Kane}[}lapno TEMATHIECCKOE IIJIAHUPOBAHUE 110 ouosI0orNn

6 KJ1acc

18 yacos (0,5 yaca B HeeJ110)

Ne Pazpeun. OcHoBHbIE BUbl YYEOHOH AEATEIbHOCTU [Ipumeyanus
ypoka | Tema ypoka
1 monyronue
Bsenenue 1 yac
1 buonorus — | IToBTOPSIOT OHATHS «OHUOIOTHS», «OHOChepar,
HayKa O JKHUBOM | «IKOJOTHs», "00TaHuka". PackppiBaloT 3HaUeHHE
npupoge  llapcTBa | OMOIOrHMUECKUX 3HAHUM B COBPEMEHHOM KU3HMU.
KHUBBIX OpraHu3MoB | OLIEHUBAIOT POJIbH OMOJIOTMYECKON HAYKH B KU3HU
borannka — Hayka | oOuiecTBa
0 pacTEeHHUsX N3yyaroT npaBuia TEXHUKU O€30M1aCHOCTH B KaOUHETe
OuoI0rHH
PA3JIEJI 1. CTpoenne 1 MHOToo0pa3ue NOKPbITOCEMEHHBIX PACTECHMI
2 Crtpoenue cemsiH OrnpeensroT NOHATHS «OHOI0IBHBIE PACTEHUS, JIP Ne 1
JBYIOJIBHBIX «IBYZOJIbHBIE PACTEHUN», «CEMSOISIY, «OHAOCIIEpM», | M3yuenue
pactennii CTpoeHHE | «3apOJIbIII», «CEMEHHAs KOXKYpay, «CEMSIHOKKa», CTPOEHHUSI CEMSH
CEeMSH «Mukpornuie» . OTpabaThIBalOT yMEHHsI, HEOOXOAUMBIE | JABYAOJIBHBIX
OJTHOJIOJIBHBIX JUISL BBITIOJTHEHUS JTaOOpaTOpHBIX padboT. M3yuator pacTeHui
pacTeHui MHCTPYKTaX-MIaMATKY MocieioBaTenbHOCTH AercTBuil | JIP Ne 2
MpY NMPOBEICHUM aHan3a N3yuenue
CTPOCHMSI CEMSIH
OJTHOJI0JIBHBIX
pacTeHun
3 Bupasl kopHei. OrnpeaensroT NOHATHS «TJIaBHBIN KOPEHBY, «OOKOBBIE JIP Ne3 Bust
Tunsl KOpHEBBIX KOPHUY, «IIPUJIaTOUYHBIE KOPHU», «CTEPIKHEBAS KOpHEH.
CUCTEM KOpHEeBasi CCTEMay, «MOYKOBaTasi KopHeBas cuctemay. | CTepiKHEBbIE U
AHanu3upyroT BUIbl KOPHEN U TUIIBI KOPHEBBIX CUCTEM | MOYKOBAThIE
KOpHEBBIE
CUCTEMBI
4 Ctpoenue KopHen OnpenensoT MOHATHS «KOpPHEBOW uexiuky, | JIP Ned Kopueoit
Ycnosus «KOpDHEBOH  BOJIOCOK», «30Ha JEJIEHUA», «30HA | UEXJIUK U
MIPOU3pACTaHUs U pacTsKEHUs», «30Ha BCAChIBaHU», «30Ha | KOPHEBBIE
BUJIOM3MEHEHUS IPOBEACHUS».  AHAIM3UPYIOT  CTPOEHHE  KOPHS | BOJOCKH
KOpHEH OmnpenensoT MOHATHA «KOPHEIUIOABI», «KOPHEBbBIE
KIyOHM»,  «BO3JYIIHbIE  KOPHU»,  «JIbIXaTeJIbHbIE
KOPHM». YCTaHaBIMBAIOT MPUUYUHHO-CJIEICTBEHHBIE
CBA3M  MEXKIY  YCIOBUSIMU  CYLIECTBOBAaHMS WU
BHJOU3MEHECHHUSIMHU KOPHEH
B IToGer. ITouku u ux OnpenensitoTr  mOHATUS  «mober»,  «moukay, | JIP Ne5 Crpoenue




ctpoenue. Poct u
pasButue nobera

«BEpXyIlIeYHas HIOYKaY, «Ta3yIHas MIOYKay,
IpUJaTOYHAsl  IIOYKa»,  «BEreTaTUBHAs  IOYKay,
«TeHepaTHBHAs NOYKa», «KOHYC HApacTaHUA», «y3€i»,
«MEXIOY3IME»,  «Ilazyxa  JIMCTa»,  «OYEpEeIHOE
JMCTOPACIIONOKEHUE, «CYIPOTUBHOE
JIUCTOPACIIONOKEHUE, «KMYTOBUYATOE PACIIOJIOKEHHUEY.
AHaJIN3UPYIOT pe3yJIbTaThl JAOOPaTOPHON PabOTh U
Ha0JII0JIEHUH 33 POCTOM U pa3BUTHEM I10O€era

[MOYeEK.
Pacnomnoxenue
II0YEK Ha cTelIie

Buemnee crpoenue
mucta KinerouHoe
CTPOCHUE JIUCTA.
Bupouzmenenue
JINCTHEB

OnpenensroT NOHITHS «JIHCTOBAs IIACTUHKAY,
«UEPELIOK», YEPEMIKOBBIN JIUCT», KCUASTUYUN JIUCTY,
«IPOCTOM JIUCTY, «CIOKHBIN JIUCT», «CETYATOE
JKWJIKOBAHHEY, «1APAJLIEIbHOE )KUIKOBAHUEY, «IyTOBOE
KUJITKOBAHUEY. 3aIIOHAIOT TaOIHILy TTO pe3yJbTaTaM
M3Y4YEHUS Pa3IUYHBIX JTUCThEB. ONPEACIIIOT MOHITHS
«KOXHIIA JINCTA», KYCThULAY, «XJIOPOILIACTHIY,
«CTOJIOUATAsT TKAHB JIMCTaY, «I'y0UaTas TKaHb JIUCTaY, «
MSKOTb JINCTA», «IIPOBOJSIIUAN ITYYOK», «COCYABD?, «
CUTOBHUJIHBIC TPYOKU», «BOJIOKHA», «CBETOBBIC JIUCTHSI»,
«TEHEBBIC JINCThS», «BUIOU3MCHCHUS JINCTHEBY.
Bemmonsstot mabopatopHbie paboThl M 00CYKIAIOT UX
pe3ynbTaThl

JIP Ne6 JIucths
MPOCTHIC U
CII0KHBIE, HX
JKHJIKOBAHHME U
JUCTOPACIIOJIONKE
HHE

JIP Ne7 Ctpoenue
KOJKHMII[bI JINCTA
JIP Ne8
Knerounoe
CTPOCHHE JIUCTA

CrtpoeHue cTebs. OnpenensiroT MOHATHS «TPABSHUCTBIA cTeOenby, | JIP Ne9
Mnoroo0pasue «IEPEBAHUCTBIN CcTEOENbY», «IpAMOCTOSUMN cTebenby, | BHyTpeHHee
crebei «BBIOITHAICS cTe0eIny, «1a3aroIIHi cTeOelby, | CTPOCHUE BETKU
Bunounsmenenue «I0JI3y4nil cTe0enby, «4eUeBUUKNY, «IIPOOKay, «Kopay», | 1epeBa
mo0eros «1y0», «CUTOBHIHBIE TPYOKHM», « JIyOstHbIe BOJOKHa», | JIP NelO
«KamOuity, «IpeBECUHAY, «cepaueBuHay, | M3ydyenue
«CEp/ILIEBUHHBIE JIyUN». BUJIOM3MEHEHHBIX
OnpenenstoT NOHATUS «BUJIOU3MEHEHHBII no0eron
o0ery», «KOPHEBHIIE», KKITYOCHBY, «ITyKOBHIIA. (xopHeBwHIIIE,
Beimonustor nabopatopHyto paboTy U 00CykKAatoT ee KIIyOeHb,
pe3yJbTaThl JYKOBHIIA)
I{BeTOK U ero OmnpenenstoT MOHATUS «IIECTHK», «ThlYMHKa», | JIP Nell
crpoenne COUBETHS | «ICMECTKH», «BEHUUKY», «UAIICIUCTHKNY, « dYalieukay, | zyuenue

«IIBETOJIOXKEY, «IpocTOit
OKOJIOLBETHHK), «IBOMHOM OKOJIOLIBETHHK,
«TBIYMHOYHAS  HUTB»,  IIBUIBHUK»,  «PBUIBLEY,
«CTONOUKY», «3aBsA3bY», «CEMsI3a4aTOK», «OIHOJIOMHBIE
pacTeHus», <«IBYAOMHBIE pacCTEHUS». BBIMONHSIOT
1ab0paTOpHYIO pabOTy M OOCYKIIAIOT €€ Pe3yIbTaThI

«IOBETOHOXKA»,

CTPOEHHUS LIBETKA
JIP Nel2
O3HaKOMIJIEHHE C
pa3IUYHBIMHU
BUJIAMH COLIBETHH

IImons! 1 ux
KJIaccupuKaIms
Pacnpoctpanenue
IUIOJOB M CEMSH

OnpenenstoT MOHATHS «OKOJIOTUIOTHUKY, «ITPOCTHIE
TUTO/IBI», «COOPHBIE TUTO/IBI», «CYXHE TUIO/BI», «COYHBIE
IUIO/IBI», «OJTHOCEMSIHHBIE IIJI0JIbI», «KMHOTOCEMSHHBIE
TUTO/IBIY, «STO/Ia», « KOCTSIHKA», «OPEX», « 36PHOBKAY,
«CEMSTHKa», «000», «CTPYUOK», «KKOpPOOOUKay,
«corioaney. BeimonusoT nabopatopHyio padoTy.
AHaJIM3UPYIOT ¥ CPABHUBAIOT PA3JIUYHbIE TIOBI.
OOcyxarT pe3yabTaThl padoTsl PaboTaroT ¢ TekcTOM
yueOHHKa, KOJUIEKIIUAMH, repOapHbIMU 3K3EMILIIPAMHU.
Hab6nronaror 3a cmocobamu pacrpoCTpaHSHUS TUIOJI0B U
ceMstH B ipupoze. ['oToBsaT coobienue «CrnocoOsr
pacrpoCTpaHeHHS TUIOAOB M CEMSTH M UX 3HAYCHHE JIJIS

JIP Nel3
O3HaKkoOMIIEHHE C
CYXHUMH U
COYHBIMHA
IUIOJaMM




\ pacTeHHI»

2 MOoJyroaue

7Ku3Hb pacreHuid

10

MunepanbHOe
MUTaHUE PACTCHUI
dortocunTe’

OnpeaensioT NOHATHS «KMUHEPATbHOE MUTAHUEY,
«KOpHEBOE JIaBJICHHEY, «II0YBAY, ILIIOAOPOIUE,
«ynobpeHuey». BbiiensioT cyecTBeHHbIe TPU3HAKU
MOYBEHHOTO MUTAaHUA pacTeHui. OOBACHSIOT
HE00XO0IMMOCTh BOCIIOJTHEHHUS 3a1aca MUTATEIbHbIX
BEIIECTB B IMOYBE IMyTEM BHECEHUSI YAOOpEHUH.
OueHuBaloOT Bpell, HAHOCUMBIN OKPY>KaIoIIeH cpesie
MCIIOJIb30BAaHUEM 3HAYUTEIbHBIX /103 yI0OpEHHUIA.
IIpuBOaAT NOKa3aTeIbCTBA

(aprymeHTarus) HeOOXOIUMOCTH 3aIIUTHI
OKpY’KaloIen cpebl, COOTIOACHNUS TPABUII OTHOIICHHS
K )KUBOI1 npupoze BoIABIsAIOT MPUCTIOCOOICHHOCTh
pacTeHMi K NCIOIB30BAHUIO CBETA B TIPOIIECCE
dorocunTe3a. OnpenenstoT ycaoBUs MPOTEKaHUS
¢dorocunTe3a. OOBACHAIOT 3HaUCHNE (POTOCHHTE3a U
pOJIb paCTEHUI B MPUPOJIE U KU3ZHU YETIOBEKA

11

JIpIxaHue pacTeHun
Hcnapenue BojibI
pacCTEHUSIMH.
JIncroman
[TepenBuxenue
BOJGI U
MMUTATEIIBHEBIX
BEILIECTB B PACTECHUU

Beienstor cyiecTBeHHbIC IPU3HAKH JIbIXAHHS.
OOBSICHSIIOT pOJIb JBIXaHMs B Ipoliecce oOOMeHa
BeiecTB. OOBSCHAIOT POJIM KUCIOPO/Ia B MPOIECCE
IbIXaHus. PackpbIBalOT 3HaYCHHUE BIXaHUS B JKU3HU
pacTeHui. Y CTaHaBIMBAIOT B3aUMOCBS3b IIPOLIECCOB
neixaHus 1 porocunte3a OnpenensioT 3HauyeHe
WCTIApEHHS BOJIBI U JINCTOMA/IA B )KU3HH PACTECHHIA.
OOBACHAIOT pOJIb TPAHCIIOPTA BEIIECTB B Mpoliecce
oOMeHa BeriecTB. OOBSICHIIOT MEXaHU3M
OCYILECTBIICHUS TPOBOASAIIECH QyHKIIMU CTEOIS.
OOBSCHAIOT 0OCOOEHHOCTH MEPEBUIKEHUS BOIBI,
MHUHEpaJIbHBIX U OPTaHUYECKUX BEIECTB B PACTCHUSIX.
[TpoBoasT OGuoIOrHYECKUE SKCIIEPUMEHTHI 10
W3YYEHHUIO NIPOLIECCOB )KU3HEAEATEIbHOCTH OPIraHU3MOB
U OOBSACHSIOT UX pe3ynbTarhl. [IpuBoasT
JI0Ka3aTeabCcTBa (apryMeHTaIus ) HE00X0AUMOCTH
3aIIHATH] PACTEHUM OT NOBPEXKICHUN

JIP Nel4
[lepensuxenne
BCILIECTB 110
nobery pacreHus

12

[Ipopacranue cemsiH

OOBACHSIOT POJIb CEMSH B KH3HH PACTCHU. BhISBIsIOT
YCJIOBUSI, HEOOXOIMMBIE IS IPOPACTAHUS CEMSTH.
OO60CHOBBIBAIOT HEOOXOAUMOCTh COOJIOJICHUS CPOKOB U
MIPaBUJI IPOBEJIEHUS MTOCEBHBIX paboT

JIP Nel5
Onpenenenue
BCXO0XXECTH CEMSH
pacTeHUH U ux
IIOCEB

13

Crioco0b1
Pa3MHOXEHUS
pacTeHui
PasmHoOXEeHHE
CIOPOBBIX PACTEHUN

OnpeaensioT 3HaUCHHE PA3MHOKEHUS B )KU3HU
OpPraHu3MOB. XapaKTepU3yIT 0COOEHHOCTH OECIIONIOro
pasmHOxkeHuss. OOBICHSIIOT 3HAaUeHHE OECITOIOrOo
pa3MHOXKEHUs. PackpbIBatoT 0COOCHHOCTH U
PEUMYIIECTBA TOJI0BOTO Pa3MHOXKECHHUS IO CPABHEHHUIO
¢ 6ecrioabiM. OOBSACHSIOT 3HAYCHHE TOJIOBOTO
Pa3MHOXKEHHUS /IS IOTOMCTBA U 3BOJIIOIINN
opranu4eckoro Mmupa OnpeaenstoT MOHATHSI
«3apPOCTOKY, KIPEAPOCTOKY, «300CIIOPaY, «CIIOPAHTHI.
OOBACHSIIOT POJIb YCIIOBHI CPEIbI AJIs TIOJIOBOTO U
0eCroJI0ro pa3MHOKEHHSI, & TAK)KE 3HAUCHHUE




yepe0BaHMs TOKOJIEHUM Y CIIOPOBBIX paCTCHUMN

14 PasmHoOxeHME OnpeneneHne NOHATHH: «IIbLIbLAY, «IbUIbLIEBAS JIP Nel6
CEMEHHBIX pacTeHUll | TpyOKa», «IIbUIbLIEBOE 3€PHO», «3apOJIbIILIEBBIN BereratusHoe
BereratuBHoe MEILIOK», «IBUIBIIEBXO0/1», «IIEHTpaIbHAs KIETKAY, pa3MHOKEHUE
pa3sMHOXEHHE «BOMHOE OIJIOJIOTBOPEHUEY, «OIBUICHUEY, KOMHATHBIX
ITOKPBITOCEMEHHBIX | «IEPEKPECTHOE ONBIIIEHUEY, «CAMOOIIBUIEHUE, pacTeHui
pacteHuit «UCKYCCTBEHHOE oIbuieHUe». OObSICHAIOT

IIPEUMYILIECTBA CEMEHHOTO Pa3MHOKEHHUS IIEPE]T
cropoBbIM. CpaBHUBAIOT pa3IMuHbIEe CIIOCOOBI
onbuieHUs U UX posid. OOBIICHAIOT 3HAYEHUE
OIJIOJOTBOPEHUS U 00pa30BaHMsI IIJI0A0B U CEMSH.
OnpenensioT MOHATHS «IYEPEHOKY, KOTIPBICKY,
«OTBOJIOK», «IIPUBUBKAY», «KYJIbTYpa TKAaHEW»,
«IIPUBOW», «IIOJABOW. OOBACHAIOT 3HaUEHUE
BEreTaTUBHOI'O PA3MHOKEHHSI TOKPHITOCEMEHHBIX
pacTeHUi U ero UCMoIb30BaHUE YEIOBEKOM

PA3JIEJI 3. Kiaccuukanusi pacreHui

15 CucremaTuka OnpenensioT IIOHSITHUSA «BHIY, «pony,
pacrenuit Kiacc «ceMeicTBoy, «KJ1acey, «OTIEI», «ApCTBOY.

JIBy101IbHBIE Bbiensror npu3Haku, XapakTepHbIe ISl IBYIOJIBHBIX U
pacTeHusl. OJTHOJIOJIbHBIX ~ pacTeHUil.  Bbiienstor  OCHOBHBIE
CewmelicTBa 0COOEHHOCTH pacTeHuil cemeiicTB KpecTouBerHble U
Kpecronsernsie u Po3ougernsie, [1acnenoBsie 1 boOoBbie. 3HakoMsATCS ¢
PozonerHbie OIpEeEeNIUTENbHBIMU KapTOUYKaAMHU. Omnpenenstor
[TacneHoBble pacTeHus 10 KapTouKam

BoGoBrie

CnoKHOIIBETHBIE

16 Kitace Bbiaensitor OCHOBHBIE OCOOEHHOCTH pPAaCTEHUM
OnHOnONBHEIE. cemeiictB  3makoBble M Jlunelinble. Omnpenenstor
CewmelicTBa pacTeHus Mo KapTouKam
31maKoBbIe U l'otoBAT cCOOOIIEHHUsT HA OCHOBE H3YYEHUS
JIuneiinsle. TEeKcTa Yy4eOHUKa, JOMOJIHUTEIBHOW JUTEepaTyphl H
Baxmweiimme matepuanoB HMHTepHera 00 UCTOpUM BBEACHUSA B
CENTbCKOXO3STICTBEH | KYIbTYpY M arpoT€XHHMKE BaKHEHIINX KYyJIbTYPHBIX
HbIE pacCTeHUs JIBYJTOJIBHBIX U OJTHOJIOJIBHBIX pacTeHui,

BBIPAIINBAEMBIX B MECTHOCTH MIPO’KUBAHUS
MIKOJIbHUKOB
PA3JAEJI 4. [Ipupoanbie cood1ecTBA

17 [Tpuponusie OmnpenenstoT TIOHATHSA «pacTUTeNnbHOE | DKCKypCus
coo0IIecTBa. COOOIIIECTBOY, «PaCTUTEIBLHOCTBHY, «IPYCHOCTB». | (BHICO)
B3aumocssi3u B XapakTepu3yloT pa3lu4Hble THUMBl  pacTUTeNbHbIX | [IpupoaHoe
PacTUTENTEHOM COOO0I1IECTB. YcraHaBnuBaroT B3alMOCBS3HU B | COOOIIECTBO U
cooOriecTBe pacTUTENILHOM CO00IIecTBE YeJI0BEK
Pa3Butne u cmena OnpenenstoT NOHATHE «CMEHA PACTUTENbHBIX
PacTUTENIbHBIX COO0OIIECTBY.

COOOIIECTB

18 Bnusaune OrnpenensioT MOHATUS «3aIMOBEIHUK,
XO03ICTBEHHOM «3aKa3HUK», «PALUOHATIBHOE PUPOIONOIE30BAHUEY.

JESTEIbHOCTH

YCJI0BCKa Ha




\ PaCTUTEIBHBIM MHD \

Kane}[}lapno TEMATHIECCKOE IIJIAHUPOBAHUE 110 ouosI0orNN

7 xaacc buomnorus. X)KusorHsle
36 yacoB (1 4yac B HeeJI10)

No Paznen. OcHOBHBIE BUIbI YICOHOH JEATEIHHOCTH [Ipumevanus
ypoka | Tema ypoka
BBenenue
1 HcTopus pa3BuTHs OnpenenstoT MOHATUS «CUCTEMATHKA», «300JI0THS,
300JI0TU1 «cucremMaTuueckue kareropuny, «Kpacnas kHuray,
CoBpemeHHas «OTOJIOTHSD», «300T€0Tpa(us», «IHTOMOJIOTHUSY,
300JI0TUs «UXTUOJIOTHUS», KOPHUTOJIOTHUS, «IBOJIOLIHS
XKHUBOTHBIX». COCTaBIAIOT cxeMy «CTpyKTypa HayKH
300710run».. ONUCHIBAIOT U CPAaBHUBAIOT LIAPCTBA
OpPraHUYECKOro MHpa. XapaKTepU3yrOT 3Tallbl
pazButusg 30onorud. Kinaccuuuupyror >KuBOTHBIX.
MHoroo6pa3ue KHUBOTHBIX
Paznen 1. [Ipocreitmue
2 IIpocreiimmue: OnpenenstoT MOHATUS «IIPOCTEHIIINEY, JemoncTpanus
KOPHEHOXKH, CKOPHEHOXKHY, «PaTUOISIPUN), COTHEUYHUKH, MUKpOIpenaparsl
pPaauoIspUH, «CIIOPOBUKHY, «IIUCTa», «paKoBUHa». CpaBHUBAIOT IPOCTEHIINX
COJIHEYHUKH, MpocTeNIux ¢ pacteHusIMu. CUCTEMATU3UPYIOT
CIIOPOBUKHU 3HAHUA [IPU 3al0JTHEHUH TabauIbl «CXOACTBO U
paznuuus NPOCTEUIINX )KUBOTHBIX U PACTEHUI.
3HAKOMSTCSI ¢ MHOTOOOpa3nueM MPOCTEUIINX,
0COOEHHOCTSIMH UX CTPOCHMS U 3HAUEHHEM B IIPUPOJIE
1 )KM3HU YEJIOBEKa.
3 [Ipocreimmue: OrnpenensroT NOHATHS «UH(PY30pUN», KKOTOHUS,
JKTYTUKOHOCLIBI, «GKTYTHUKOHOCIBDY. CHCTEMAaTU3UPYIOT 3HAHUS MIPU
uH(y30pun 3anoiHeHnu Tabauiel «CpaBHUTEIbHAS
XapaKTEPUCTUKA CUCTEMATUYECKUX TPYIIIT
MPOCTEHIINX». 3HAKOMATCSA ¢ MHOT000Opa3uem
MIPOCTENIINX, OCOOEHHOCTSMHU MX CTPOEHUS U
3HAYEHUEM B MPUPOJIE U KU3ZHU YEJIOBEKa
Pa3nen 2. MHOTrOKJIETOUHBIE )KUBOTHBIE
4 Tun ['yoku. Kimaccer: | OnpenensitoT MOHATHS «TKaHbY, «pedIIeKcy, «ryoKmny,
N3BecTKOBBIE, «CKEJIETHBIE UTJIbD», «KJIETKNY, «CIeIHaIn3alus»,
CrexnsHHEbIE, «HAPYKHBINA CIIOM KJIETOK», «BHYTPEHHUH CIION
OOBIKHOBEHHBIE KJIeTOK». CHCTEMATU3UPYIOT 3HaHUS IIPU 3all0JTHEHUH
TabIUIbl «XapakTepHble YEPThI CTPOEHUS TYOOK».
BBIABISIIOT pa3znuuns MEX1y NPeICTaBUTEISIMU
Pa3IMYHBIX KJIACCOB I'y0OK
5 Tun OnpenenstoT NOHATUS «IBYCIONHOE )KUBOTHOEY, JlemoHcTpanus
KuieuHononocTHele. | «KULIEYHAs MOJIOCThY, «pajuaibHasi CHMMETPHUS», Mukponpenapatsl
Knaccst: «IyHanblay, «3KTOAEPMay, «IHTOAECPMAY, TUJPBIL.
I'uppounnnsie, «CTpPEKATENIbHBIE KIIETKN, «I10JUID», «MENy3a», O6pa3ibl
Cuudounnsie, «KOpall», «pereHepanusy. JaroT XxapakTepuCTUKY KOPAJUIOB.
Kopannoseie [Tonuner | Tuna Kumeynononoctasie. CUCTEMaTU3UPYIOT TUIT Bnaxnsie

KumeunonosiocTHble. BRISBISIOT OTIHYHUTEIbHEIC

npenapaTsl




IIPU3HAKH [TPEICTAaBUTENIECH PA3HBIX KIACCOB MENY3.
KMIIIEYHOIIOJIOCTHBIX. PacKpbIBalOT 3HaueHUE Buneopunsm
KHMILIEYHOIIOJIOCTHBIX B IPUPOJE U )KU3HU YEJIOBEKA
6 Tun Ilnockue uepBu. | OnpenesnstoT NOHITUS «OPTaH», «CUCTEMA OPraHOBY,

Knaccel: PecHuuHbIE, | «TPEXCIOMHOE KUBOTHOEY, «IBYCTOPOHHSA

Cocanpluky, CUMMETPUS», «apa3UTU3M», «KOXKHO-MbIIIECYHBIN

Jlentounsle MEILIOK», «IepMappOANT», «OKOHYATEIbHbIN XO35IMHY,
«4yepeI0oBaHUE MTOKOJIEHUI». 3HAKOMSTCS C YepTaMu
IIPUCIIOCOOJIEHHOCTH IUIOCKHUX YepBel K
napasuTU4IecKkomMy oopasy xku3Hu. [larot
XapakTepucTuKy tuna Ilnockue yepsu.
OO0CHOBBIBAIOT HEOOXOAUMOCTH IPUMEHSITh
IIOJIyYECHHBIC 3HAHMSI B IOBCETHEBHOM KM3HU

7 Tun Kpyrneie uepsu | OnpeaenstoT NOHATHUS «IEPBUYHAs IIOJIOCTD TENay,

«IULIEBApPUTEIbHAS CUCTEMA», «BBIIEIUTEIbHAS
CHUCTEMa», «I10JIOBAsi CUCTEMa», «MYCKYJIaTypay,
«aHaJbHOE OTBEPCTHUEY, «PA3HONOJIOCTHY. [laroT
XapakTepucTUKy Tuna Kpyriblie uepBu.
OO00CHOBBIBAIOT HEOOXOAUMOCTh IPUMEHEHUS
IIOJIyYEHHBIX 3HAaHUHI B IOBCEAHEBHOM )KU3HHU

8 Tun Konpuarsie OnpenenstoT NOHATUS «BTOPUYHAS II0JIOCTh TENAY, JlaGoparopHas
YEpBU, WIH «Tapanogus», «3aMKHyTasi KpOBEHOCHAsI CUCTEMaY, pabora
konbuensl. Kiacc «TIOJIUXETBD», «IETUHKWY, «OKOJIOTJIOTOYHOE KOJIBLIO», | 3HAKOMCTBO C
MHOrOIIETUHKOBBIE, | «OpIOIIHAs HEPBHAS LIETIOUKay, «3a00Ta O MOTOMCTBE». | MHOTOOOpa3uemM
i [lonuxerst CucreMaTHU3HUpyIOT KOJIbYATHIX YepBel. Jlator KOJIbYATBIX
Kitaccel kos1buenoB: XapakTepucTuKy Thny KospuaTeie uepsu yepBen
MaJiommeTnHKOBEIE, OnpenenstoT MOHATUS «Iuanay3a», «3aluTHas
i OJUTroXeTsl, Karcymnay, «rupyIuH», «anaomuo3y. Padotaior ¢
ITusiBkn pa3NUYHBIMU UCTOYHUKAMHU (KHUTH,

9 Tun Mommrockn OnpenenstoT MOHATUS «PAKOBUHAY, «KMAHTUS, JemoHcTpanus
Krnaccel MOJUTIOCKOB: | «MaHTUIHAS! TTOJIOCTBY, «JIETKOE», «0KaOpbI», PaznooGpasHble
bproxonorue, «cepaue», «T€pkay, «IULIeBapUTEIbHAs JKEIe3a», MOJUTFOCKU U MX
JIBycTBOpUaTHIE, «CIIIOHHBIE KEJIE3bD»; «TJ1a3a», «IIOYKHY, pPaKOBHUHBI.
['onmoBoHoTHE «auddepeHuanus Tenaay, «KOproXoHOTHEY,

«IBYCTBOPYATHIEY, «TOJOBOHOTHE), «PEAKTUBHOE
JBUKEHHEY, «IIEPIAMYTP, «UEPHUIIbHBIE MELIOKY,
«OKEMYYT». BBIABISIIOT pa3nudusi MEXKIY
MIPEJICTaBUTENSIMH Pa3HbIX KJIACCOB MOJITIOCKOB.

10 Tun Urnokoxue. OnpenenstoT NOHATUSA «BOAHO-COCYAUCTas cuctemMa», | JemoHcTpanms
Kitaccer: Mopckue «U3BECTKOBBIN ckeneTy. CpaBHUBAIOT MEXy cOOOM Mopckne 3Be3/1b1
awnn, Mopckue IIpeICTaBUTENEN pa3HbIX KiaaccoB MIiiokoxxux U Ipyrue
3BE311b1, Mopckue UTTIOKOXKHUE.
exu, ['onorypun, nim Buneodpunbm.
Mopckue orypisl,

Oduypsl

11 Tun Ynenucronorue. | OnpenenstoT MOHATHS «HAPYKHBIN CKeNeT», «XUTHH», | JlabopaTopHas
Knaccst: «CIIOKHBIE IJ1a3a», «MO3anYHOE 3PEHHUEY, «PAZBUTHE pabota
PakooOpa3Hsle, 0e3 npeBpalleHus», «IayTHHHbIE O0POIaBKI, Mmuoroo6pasue
[TaykooOpa3Hbie «MayTHHAY, «JIETOYHBIE MELIKUY, «TPAXEU», paxooOpa3HbIX

«OKaOEPHBIN THIT IBIXaHUS, <«JICTOYHBIN THII
JbIXaHUS», KTPAXECUHBIN TUI JbIXaHUS»,
«IapPTEHOTEHE3.




12 Tun Unenucronorue. | OnpenensitoT NOHATUS «KMHCTUHKTY, «IIOBEJICHUEY, JlaGopaTopHas
Knacc Hacekombie «IIPSIMOE Pa3BUTHEY», KHETIPSIMOE PAa3BUTHEY. pabora
MHoroob6pasue
HACEKOMBIX
13 OTtpsiael HacekoMbIX: | PaGortaroT ¢ TekcTom maparpada. ['oToBsT
TapakaHoBbI€, MIPE3EHTALMIO U3Y4aeMOro MaTeprala ¢ IOMOIIBIO
[IpssMmokpsLIBIE, KOMITBIOTEPHBIX TEXHOJIOTUI
VYxoBéptky, [lonénkn | OnpenensroT NOHATHE «PA3BUTHUE C IIPEBPALLIEHUEM,
Crpeko3ssl, Buin, «YelIyeKphUIble, WK 0a00UKN», «T'yCEHULIa,
Kyxn, Kionst «PaBHOKPBLIBIEY, «IBYKPBUIbIE», «OJIOXW,
Yemryekpbuible, UM | «0OLIECTBEHHBIE )KUBOTHBIEY, «CBEPXIIapa3uT»,
ba6ouku, «IEePENIOHYATOKPBUIbIE», HAEC3THUKNY, «MaTKay,
PaBHOKpBLIBIE, «TPYTHUY, «pabouue MUesbl»; «MEM, «IIPOTIOIHCY,
JByKpbLIBIE, B1OXM «BOCKY», «COTbI». MIITIOCTPUPYIOT 3HAUEHUE
IlepenoHYaTOKpbUIBbIE | MEPETIOHYATOKPBLIBIX B IPUPOJE U )KU3HU YEIIOBEKA
puMepaMu
14 Tun Xoprosele. OrnpenenaroT NOHIATHS «XOPJa», «4epern,
[ToxTuner: «MM03BOHOYHHUKY, «1103BOHOK». COCTaBIIAIOT Ta0IUIlY
becuepennsie u «O0m1as xapakTepucTUKa THUIa XOpaoBbIX». [lomydaroT
UYepennsie, niu nHGOpPMAIMY O 3HAYECHUH JTAHHBIX KHUBOTHBIX
[To3BOHOYHBIE B IIPUPOJIC U )KU3HU YEIOBEKa, pabOTalOT ¢ yUeOHUKOM
U JTONTOJTHUTEJIbHOW JIUTEPATypOi
15 Knaccsl pbi6: OrnpenenaroT NOHATHUS «UYELTys», «I1aBaTeJIbHbIN JlaboparopHas
XpsimeBsie, KocTHbIe | My3bIpB», «OOKOBas JIMHUSY, «XPAICBOI CKEIET, pabora
OTtpsiasl: AKyJbl, «KOCTHBIH CKEJIET», «IBYXKAMEPHOE CEPILIEN. Habmonenue 3a
Ckarsl, XapakTepus3yroT MHOrooopasue, 00pas *HU3HU, MECTa | BHEIIHUM
XumepoobpazHble OOUTaHHUS XPSIIEBBIX pbI0. BBIABISIOT YepThl CXO/CTBA | CTPOEHUEM U
OcérpoobpasHbie, U Pa3JINYUs MEX]y MPEICTaBUTEISIMU U3y4aeMbIX nepeIBUKEHUEM
CenbnieobpasHele, oTps10B. PaboTaroT ¢ JONOIHUTENBHBIMU pBIO
JlococeobpasHble, HMCTOYHUKAMU UH(pOpMaLUn
Kapnoo6pasHsie,
OxkyHeoOpa3HbIe
16 Knacc 3emHOBOHBIE, | ONpenenstoT NOHIATHS «TOJOBACTUKY, JIETKHAEY.
i AMduoun. BbISBASIOT pa3nuuus B CTPOCHUH PBIO U
Ortpsinel: beznorue, 36MHOBOJIHBIX. PacKppIBatOT 3HaU€HNE 36MHOBOIHBIX B
XBOCTAaThIE, MPUPOJIE
becxBocThie
17 Kiace OrnpeAensroT NOHATHS «BHYTPEHHEE
ITpecmbikaromuecs, OIJIOZIOTBOPEHHEY, «Iuadparmar, «kopa OOJIbIINX
nnu Pentunum. MOJYIIAPHITY», «TaHIUPbY.. CPAaBHUBAIOT CTPOCHUE
Otpsin Yenryiiuatble | 3eMHOBOJHBIX M IIPECMBIKAIOIINUXCS
OTtpsbl
ITpecMbIkaromuxcs:
Yepemnaxu,
Kpokoauisl
2 TOJIyroJIhe
18 Knacc ITtunsl. Otpsaa | OnpeaenstoT NOHATHS «TEMNIOKPOBHOCTBY, JlaGopatopHas
[TuHTBUHBI «THE3/I0BBIE MTHIIBI», «BBIBOJKOBBIEC ITUIIBDY, paborta
OTpsiabl NTHULL: «UHKYOAIUs», «IBOWHOE JABIXaHUEY, «BO3IYILIHBIC N3yuenue
CtpaycoobpasHbie, MEIIKHY, «POTOBbIE IIIIACTUHKWY, «KOITYUKOBAs BHEIIIHETO
HannyoOpasnsie, HKEJIe3a», «XUILHBIE ITULIBI», «PACTUTEIbHOSIIHbIE CTPOEHUS NTHIL
KasyapoobpaszHsle, NITULBD), «OCEJJIbIE ITHUIIBD», «KOYYIOIINE NTUIBDY, DKCKypcust




['yceoOpa3Hble «1epen€THble NTULBD.. BBIABISIOT 4epThl cxonctBa U | «M3ydeHue
Otpsizbl OTHULL pa3nuyms B CTpPOCHUH, 00pa3e KU3HU U MTOBEICHUH MHOT000pa3us
JIHEeBHbIE XUILHBIE, IIPEJCTaBUTENIEH YKAa3aHHBIX OTPSAOB MTHIL OTHL»
Cossl, Kypunsie N3yuaroT B3auMOCBA3H, CII0KUBILINECS B IPUPOJIE. 3HAKOMCTBO C
OTpsas! OTHLL OO0cyxaar0T BO3MOKHBIE IIyTH ITOBBILICHUS MECTHBIMU
BopoObrHooOpa3Hbie, | YMCIEHHOCTH XUIIHBIX IITHUI] BUaMU NTHULL B
["osienactele IPUPOJIE UIH B
My3ee
19 Knace OnpenenstoT NOHATUS «I1€PBO3BEPH, WIH JleMoHCTpauus
Muitekonuraromue, SIMUEKIaAyIIME», «HACTOSIINE 3BEPUY, Buneodpwmibem o
i 3Bepu. OTpsAIbl: | «KUBOPOXKICHHUE», «MaTKa». CpaBHUBAIOT U3ydaeMble | IpUMaTax
OnHOIIPOXOIHBIE, KJIaCChI JKUBOTHBIX MEXIy c000il. BhIBIAIOT
Cymuartsle, MPUCIIOCOOIEHHOCTH ATUX KUBOTHBIX K Pa3IMYHBIM
Hacexomosiineie, yCIOBUSM M MecTaM oOuTanus. Mimoctpupyror
Pykokpslibie [IPUMEPaMU 3HAYEHUE U3yYaeMbIX )KUBOTHBIX B
Otpsizibl MIPUPOJIE U )KU3HU YeIOBEKa
MJIEKOIIUTAIOLIHX: OmnpenenstoT noHsATHE «pe3lbl». PaboTaroT ¢ TekcToM
I'pe13yHBI, naparpada. CpaBHUBAIOT NIPEACTaBUTEIEH U3ydaeMbIX
3aiineoOpasHble OTPSIIOB MEXy co00i
Otpsizibl OnpenensitoT NOHATUS «KMUTPALIUNY, «I1EAUIbHBINA
MJIEKOIIUTAIOLIHX: anmapar», «OUBHU», «X000T», «XHUILHbIE 3yObD».
KuroobpasHsie, Cocrasinstot cxemsl «Otpsg Kutoobpasubiey,
JlacroHorue, «OCco0EHHOCTH CTPOEHHUS U 00pa3a )KU3HU XUIIHBIX».
Xo060THbIe, XulliHble | OnpenenstoT MOHATHS «KOIBITa», «POray, «CIOKHBINA
Otps bl KEIYJOK», «KkBauka». COCTaBIAIOT TaOIUILy
MJIEKOIUTAOIIHNX «CewmeiictBo Jlomann»
[TapHOKONIIBITHEIE, OnpenenstoT NOHATUS «ITPUMAThD»,
HemapHokonbITHBIE «4enoBeK0oOpazHbie 00€3bIHB». O0CYKIA0T
Otpsn BUJICO(UIIBM O MTpUMaTax U CPaBHUBAIOT UX
MJIEKOTIMTAOIIUX MIOBE/ICHUE C TIOBEJICHUEM UEIOBEKa
ITprmatsl
20 KonTponbHo- CpaBHUBAIOT KUBOTHBIX N3Y4a€MbIX KJIACCOB MEXIY
00001aroil ypok co00ii. OG0CHOBBIBAIOT HEOOXOAUMOCTh
1o TeMe WCIIOJIb30BAHHUS MTOJIyYEHHBIX 3HaHUHN B IOBCEIHEBHOM
«MHOTOKJIETOYHBIE KU3HU
KUBOTHBIE.
becuepennbie u
MTO3BOHOYHBIE»
Paznien 2. OBouonus crpoeHus. B3auMocBs3b cTpoeHus 1 QyHKIMI OPraHOB U UX CUCTEM Y )KMBOTHBIX
21 IToxpoBel Tena OrnpenenaroT NOHATHUS KIIOKPOBBI TEJIAa», «IIJIOCKUN JemoHcTpanus
SMUTEINHY, «KYTHKYIIAY, «AIMUAEPMHUCY, «coOcTBeHHO | [TokpoBbI
Koxa». ONKUCHIBAIOT CTPOEHUE U 3HAUEHUE TIOKPOBOB Y | pa3IUYHbBIX
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX. KHUBOTHBIX Ha
OOBACHAIOT 3aKOHOMEPHOCTH CTPOCHUS U QYHKITUU BJIQXKHBIX
MOKpOBOB Tesa. CpaBHUBAIOT CTPOEHHUE ITOKPOBOB TENA | Ipernaparax,
Y pa3IUYHbIX )KUBOTHBIX. Pa3inyaroT Ha )KUBOTHBIX CKeJIeTax U
00BEKTax pa3Hble BU/IbI TIOKPOBOB U BBISBISAIOT MyJIsDKax.
0Cc0O0eHHOCTH uX cTpoeHus. [lomydator JlaBoparopHas
OMOJIOTNYECKYI0 HH(POPMAITUIO U3 Pa3IMYHBIX pabota
HWCTOYHHUKOB N3yuenue
ocobeHHocTeH

Pa3IMIHBIX




TIOKPOBOB TeJla

22

OnopHo-
JIBUTATEIIbHAS
CUCTEMA KUBOTHBIX

OrnpeaenstoT NOHATHS «OMTOPHO-BUTATEIbHAS
CUCTEMay, «HAPYKHBIN CKEJIeT», «BHYTPEHHUN
CKEJIET», «OCEBOU CKENET», «II03BOHOUHUK,
«TIO3BOHOK», «CKEJIET KOHEUHOCTE», «Iosica
KOHEUHOCTEN», «KOCThY, «XPAILL», «CYXOKUITUEN,
«cyctaBy. COCTaBISIIOT CXEMBbI U TaOJIUIIBL,
CHUCTEMAaTU3UPYIOIIKE 3HAHUSL O CTPOCHUU OTOPHO-
JIBUTATEIIbHOM CUCTEMBI KUBOTHBIX. OOBICHSIIOT
3HAQUYEHHE OMOPHO-BUTATEIIHLHON CUCTEMBI

B KU3HEJCATEIIbHOCTH KUBOTHBIX. BBISBIISIOT 4epThl
CXOJICTBA U Pa3Inyusi B CTPOCHUH OMOPHO-
JIBUTATEIIbHOM CUCTEMbI PA3JIMYHBIX JKUBOTHBIX

23

CnocoObl
HEPEIBUKCHUS
ITOJIOCTH Teja
JKUBOTHBIX

OnpenenstoT MOHATUS «aMeOOUTHOE JBUKEHUEY,
«IIBHKEHHE 32 cUeT OMEHUsI PECHUYEK U KTYTUKOBY,
«JBUKEHHUE C TOMOUIBIO MBI, «I10JIOCTh TeJa
KUBOTHBIX», «II€PBUYHAS [1OJIOCTh TEJIa», «BTOPUYHAA
IIOJIOCTH TEJIa», «CMELIaHHAs ITOJIOCTh TEJa.

VY craHaBIMBaOT B3aUMOCBSI3b CTPOEHUSI OIIOPHO-
JIBUTATEIbHBIX CUCTEM U CIIOCOOOB NEPEIBUKECHMUS
YKUBOTHBIX. BBIABIIAIOT, UeM pa3inyaroTcs NepBUYHAS,
BTOpPUYHAS U CMELIaHHasI IOJIOCTH TEJIa )KUBOTHBIX.
OOBACHSAIOT 3HAUEHHUE TIOJIOCTEH Tella y KUBOTHBIX.
[TpuBoAST HOKA3aTENHCTBA MPUCTIOCOOUTEITHLHOTO
Xapakrepa crnoco00B MepeBUKEHHUS] Y JKUBOTHBIX

JemoncTpanus
JIBH>KEHHE
JKUBOTHBIX
Pa3JIMYHbBIX
CHCTEMaTUYECKUX

rpymni

24

Opransl JpIXaHUs U
ra3oo0MeH

OnpenenstoT MOHITHS «OPTaHbI IBIXaHHS,
«IPPy3us», «ra3000MeH», «KaOPbD», «Tpaxen»,
«OpOHXWY, «JIETKUEY, «aJTBBEOJBI», «IHadparmay,
«JIETOYHBIE MIEPETOPOJIKU». Y CTAHABIMBAIOT
B3aMMOCBSI3b MEXaHU3Ma ra3000MeHa 1 00pa3a KU3HU
KHUBOTHBIX. BBISBIIAIOT OTIIMYUTEIBHBIE OCOOEHHOCTH
JIBIXaTEBHBIX CHCTEM JKUBOTHBIX Pa3HBIX
cucreMaTnyeckux rpyni. OObSICHAIOT
(U3MONIOrMYeCcKU MEXaHU3M JABOMHOTO JIbIXaHUS y
ntul. ONHMCHIBAIOT JbIXaTENbHbIE CUCTEMBI KHBOTHBIX
Pa3HBIX CUCTEMAaTHYECKUX TPYIIT. BBIABISIOT MPHUUNHBI
HBOJIIOIIUM OPTaHOB JIBIXaHU Y )KUBOTHBIX Pa3HBIX
CHCTEMaTHYECKHUX TPYIT

25

Opransl
MUIIEBAPEHUS

OrnpenensaioT NOHIATHUS «IIUTAHUEY, «ITHUILEBAPEHUE,
«TPaBOSITHBIC )KUBOTHBIEY, XUIITHBIC

(TI0TOSITHBIC) )KUBOTHBIEY, «BCESITHBIC )KUBOTHBIEY,
«IMapa3uThl», KHAPYKHOE MUIIEBAPEHUEY,
«BHYTPEHHEE MHUILEBAPEHNE». BBIABIAIOT IPUUUHBI
YCIIOKHEHUS MMHIIEBAPUTETHHBIX CUCTEM KUBOTHBIX B
xojie 3Bomtonru. CpaBHUBAIOT MUIIEBAPUTEIbHBIE
CUCTEMBI B OOBSICHSIIOT (PU3HOJIOTUUECKHE
O0COOCHHOCTH MHUIIEBAPEHUSI )KUBOTHBIX Pa3HBIX
CHUCTEMAaTHYECKUX Tpynin. Pasnuuaror Ha Tabnumax u
CXeMax OpraHbl U MUIICBAPUTEIIbHbIE CUCTEMBI
YKUBOTHBIX Pa3HBIX CHCTEMATHYECKUX TPYIIIT

26

OOMEH BELIECTB U
npeBpalicHue

OnpenensroT MOHSATUSL «OOMEH BEIIECTBY,
«TIpeBpallleHue YHEPTumny», «hepMeHTh». PacKkpbiBatoT




SHEPTrUuu

3HauYeHUEe OOMEHa BEIECTB U MpPEeBpaIlleHUs] YHEPTHH
JUISL JKU3HEESTEIbHOCTH OpraHu3MoB. CpaBHHUBAIOT U
COIIOCTABJIIOT OCOOEHHOCTU CTPOSHUS U MEXaHU3MBI
(YHKIIMOHMPOBAHUS PA3IMYHBIX CUCTEM OPIaHOB
YKUBOTHBIX. Y CTAaHABIIMBAIOT 3aBUCUMOCTbh CKOPOCTH
poTeKaHust 0OOMEHa BEUIECTB OT COCTOSIHUS
KUBOTHOTO U BHEIIHUX (PakTopoB. [ator
XapaKTePUCTHKY (EepPMEHTOB KakK 0053aTeIbHOTO
y4acTHHUKa BCeX peakluii oOMeHa BEIIeCTB U YHEPIHH.
BrsBIisitoT posib ra3000MeHa U OJTHOILEHHOTO
MUTaHUS )KUBOTHBIX B OOMEHE BEIIECTB ¥ SHEPTUH

27

KposeHocHas
cucrema. KpoBb

OnpenesnstoT MOHITUS «CEPLE», «KATMILISPBDY,
«BEHBI», «apTEPUMN», KKPOBEHOCHAS CHCTEMay,
«OpTaHbl KPOBEHOCHON CHCTEMBI», «KPYTH
KpPOBOOOpAIICHU», «3aMKHYTasi KpOBEHOCHAs
CHCTEMay, «HE3aMKHYTasi KPOBEHOCHAsI CUCTEMay,
«apTepuagbHas KPOBb», KBEHO3HAS KPOBBY, «ILIa3May,
«(hopMeHHBIE 3JIEMEHTHI KPOBIY, «(HaromuTosy,
«hyHKIMH KpoBW». CpaBHUBAIOT KPOBEHOCHBIE
CHCTEMBI )KUBOTHBIX PAa3HBIX CUCTEMAaTHUECKUX TPYIIIL.
BBIABISIOT IpU3HAKK CXOJICTBA U Pa3/INyus B
CTPOCHUU B MeXaHu3MaX ()yHKIIMOHHPOBAHUS OPTaHOB
U MX CHCTEM Y KUBOTHBIX. ONUCBIBAIOT KPOBEHOCHBIE
CHCTEMBI )KUBOTHBIX Pa3HBIX CUCTEMATHUECKUX TPYIIIL.
CocCTaBInsIOT CXEMBI ¥ TaOJIHIIBI, CHCTEMATH3UPYIOIIUE
3HaHUS 0 KPOBEHOCHBIX CUCTEMaX KUBOTHBIX.
BBIABIIAIOT IPUYHMHBI YCIIOKHEHHUSI KDOBEHOCHOM
CHCTEMBI )KHBOTHBIX Pa3HBIX CUCTEMAaTHYECKUX TPYIIIT
B XOJI€ HBOJIIOILINH

28

Opranbl BbIICTICHUS

OnpenensitoT NOHATHUS «BbIIAEIUTENbHASI CUCTEMA,
«KaHaJIbLBI», «II0YKa», «KMOYETOUHHK, «KMOYEBON
My3BIPbY», «MOYay, «Kj1oaka». CpaBHUBAIOT
BBIIEJIUTENIBHBIE CHCTEMBI JKUBOTHBIX Pa3HBIX
CUCTEMAaTUYECKUX Ipynil. J[ar0T XapaKTEepUCTUKY
9BOJIIOLIMM CUCTEM OPTraHOB KUBOTHBIX. ONHCHIBAIOT
OpraHbl BBIJICIICHUS U BbIIEIUTEIbHbBIE CHCTEMBI
KUBOTHBIX Pa3HbIX CUCTEMAaTUYECKUX IPYIII.
BBISBASIOT IPUYMHBI YCIIOKHEHUS BbIETUTENIbHBIX
CHCTEM YKUBOTHBIX B X0JI€ BOJIOLUN

29

HepsHas cucrema.
Pednexc. MHCTHHKT

OnpenensroT MOHATHS «Pa3aPaKUMOCTh), «HEPBHAS
TKaHb», «KHEPBHAs CETh», «HEPBHBIN y3€I», «HEpBHAs
LIETIOYKay, «HEPBHOE KOJBIIO», «HEPBBDY, «TOJIOBHOU
MO3I, «CITUHOW MO3TY, «OOIBIINE MOTYIIAPUS»,
«Kopa OONBIINX MONYIIAPUIT», «BPOXKIEHHBIH
pedexcy, «puoOpeTeHHbIN pedIeKey», KMHCTUHKT.
PackppIBaroT 3HaU€HNE HEPBHOM CUCTEMBI TS
KHU3HEACATCILHOCTH KUBOTHEIX. OIMUCHIBAIOT U
CpPaBHHMBAIOT HEPBHBIE CUCTEMBI )KUBOTHBIX Pa3HBIX
cucteMatuyeckux rpynm. CocTaBisilOT CXEMbI U
TaOIHIIBI, CHCTEMATHU3UPYIONINE 3HAHUS O HEPBHBIX
CHUCTEMaxX U CTPOCHUU MO3ra JKUBOTHBIX.

30

OpraHbl 4yBCTB.

OHpG,Z[CJ'ISIIOT TIOHATHA <«OBOJJIONHUSA OPraHOB YYBCTB




Perymsimus
NEeATEILHOCTH
opraHuszma

KHUBOTHBIX», «TJ1a3», «IIPOCTOH TITa30K», «CIOKHBINA
(haceTouHBIN T1a3», KMOHOKYISIPHOE 3PCHUECY,
«OMHOKYIISIPHOE 3pPEHUEY, «HEPBHAS PETYIISLIUSY,
(OKUIKOCTHAS perymsnusy». [lomydaroT
OMoJIOTHYECKY0 HHPOpMaIHIO 00 OpraHax 4yBCTB H
MEXaHU3MaX U3 Pa3INYHbIX UCTOYHUKOB, B TOM YHCIIC
n3 MutepHera. COCTaBISIOT CXEMBI U TAOJIHIIBI,
CUCTEMATHU3HUPYIOIINE 3HAHUS O HEPBHBIX CUCTEMAaX U
CTPOCHUU MO3Ta KUBOTHBIX. Y CTAHABJIMBAIOT
3aBUCHUMOCTh ()YHKII OPraHOB YyBCTB OT UX
CTPOCHHUSI.

31

Oprasnbl
pPa3MHOXKCHUS,
IPOJICHHS POJa

OnpenenstoT NOHATUS «BOCIPOU3BOJCTBO KaK
OCHOBHO€ CBOMCTBO JKU3HH», «OPIaHbl Pa3MHOXKCHU,
«0ecrnoioe pa3MHOKEHUEY, «I10JI0BOE PAa3MHOKEHHUEY,
«T10JIOBasi CUCTEMAY, «I10JIOBBIE OpTaHbI»,
«repMappOUTU3IMY, «Pa3ACITHLHOMOIOCTHY,
«IMYHUKWY, «IULEBOJBI), «MATKa», «CEMEHHUKNY,
«CEeMAIPOBOJBDY, «IUIalleHTa». ONMUCHIBAIOT U
CPaBHMBAIOT OPraHbl Ppa3MHOKEHHUS KUBOTHBIX Pa3HbIX
cucreMaTnyeckux rpynm. OObSICHSAIOT OTIHYHS
II0JIOBOT'O Pa3MHOXKEHHUs y )KUBOTHBIX. [IpuBondar
JI0Ka3aTelbCTBA IIPEUMYIIECTBA TI0JI0BOTO
Pa3MHOXKEHHs )KUBOTHBIX Pa3HbIX CUCTEMATUYECKUX
IPyNI 110 CPABHEHHUIO CO BCEMU U3BECTHBIMU

32

Ob6o06maromuit ypok
10 TeMe «DBOJIIOLU
CTpOEHUs U PyHKIIHIA
OpPraHOB U UX
CHCTEM»

OnpenenstoT NoHATUSA, POPMUPYEMBIE B X0J1€
W3Y4YEHUsI TEMBI. Y CTAaHABJIMBAIOT 3aBUCUMOCTh
(yHKIMH OPraHOB U CHCTEM OPraHOB OT UX CTPOEHUS.
DopMyYIUPYIOT CPaBHUTEIBHO-aHATOMUYECKUE
XapaKTEPUCTUKU U3YYEHHBIX TPYIII KUBOTHBIX.
OOBACHAIOT MEXaHU3MbI (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX OPraHoOB U cUCTEM opraHos. [TpuBogsar
JI0Ka3aTeNbCTBA PEAIbHOCTH IPOLIEcca IBOIOLUN
OpPraHOB U CHCTEM OpPraHOB
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NunuBunyansHOE
Pa3BUTHE )KUBOTHBIX

OmnpenensioT MOHATHS «IeJICHUE HaaBOEeY,
«MHOKECTBEHHOE JIeJICHHE», «0ecrnonoe
Pa3MHOKEHHE», «TI0JIOBOE PA3MHOKEHHEY,
«TTOYKOBAHME», GKUBOPOKICHUEY, «BHEIIIHEE
OILUTOIOTBOPEHHEY, «BHYTPEHHEE OTIOJJOTBOPEHHUEY.
PackpbIBatoT OMOIOTHYECKOE 3HaYSHHE TI0JI0BOTO U
Oecronoro pa3sMHOkeHUs. OMUCHIBAIOT H CPABHUBAIOT
noJjioBoe U Gecronoe pasMHoxxenue. [IpuBoast
JI0Ka3aTeIbCTBA MPEUMYIIECTBA BHYTPEHHETO
OIJIOJIOTBOPEHHSI U Pa3BUTHS 3apO/IbIIIA B
MaTEPUHCKOM OpraHu3Me

JlaboparopHas
pabota
N3ydenue craauii
pa3BUTHSA
JKUBOTHBIX N
OTIpeieIeHue UX
BO3pacTa

34

Pa3BuTHe )XUBOTHOTO
MHpa Ha 3eMJIe

OnpenensroT MOHATUS «(PUITOTEeHE3Y; KIIEPEXOIHBIE
(hopMBIDY, «OMOPHUOHAIEHOE PA3BUTHEY,
«TOMOJIOTHYHBIE OPTaHbD», «PYAUMEHTAPHBIC OPTAHbBI»,
«aTaBU3M». AHATM3UPYIOT MMaJICOHTOIOTHIECKHE,
CpPaBHUTCIIbHO-aHATOMHUYCCKUC U 3M6pI/IOJIOI‘I/ILIeCKI/Ie
JI0Ka3aTeIbCTBA 3BOJIOINHN )KUBOTHBIX. ONHCHIBAIOT U
XapPaKTCPUIYIOT TOMOJIOTNUYHBIC, AHAJIOTUYHBIC U
pYyIMMEHTapHBIC OPTaHbl U aTaBU3MBbI. BBISBIISIOT




(hakTOpBI Cpe/Ibl, BIUSIONINE Ha XOJ] SBOJIOITHOHHOTO
rpoiiecca
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Bbuonenossl

OnpenenstoT MOHATHS «OUOLIEHO3Y, «ECTECTBEHHBIH
OHMOIIEHO03, «MCKYCCTBEHHBIN OMOIICHO3Y,
«GIPYCHOCTB», «IIPOAYIECHTBI», KKOHCYMEHTBI,
«PEAYIEHTBI», KyCTOMYUBOCTH OUOIIEHO3a». M3yUator
MPHU3HAKH OMOJIOTHYECKHX OOBEKTOB: €CTECTBEHHOTO U
HCKYCCTBEHHOT'O OMOIIEHO03a, TPOAYIICHTOB,
KOHCYMEHTOB, PEJIYIICHTOB.
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JKuBOoTHBIN MUp U
XO3siCTBEeHHAs
JIeATCIIBHOCTD
JenoBeKa

OrnpenenaroT NOHITHUS «OJOMAIIHUBAHUEY, «OTOOPY,
«CeTeKIUs», «pa3BeieHney». M3yyatoT MeTobl
CEJICKIIMU U Pa3BeICHUsI IOMAITHUX JKUBOTHBIX.
AHanu3 ycinoBui ux coaepxxanuaOnpeaestoT
MOHSATHUS «IIPOMBICEN, «IIPOMBICIIOBBIE YKUBOTHBICY.
AHaMM3UPYIOT IPUUYUHHO-CIIEICTBEHHBIE CBS3H,
BO3HHUKAIOIIKE B pE3yJIbTaTe BO3/ICUCTBHS YeIOBEKA HA
KUBOTHBIX U CpPEy UX OOUTAHHUS.




